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ʄɯʅɯʉʊɽʈʉʊɺʆ ʆʉɺɯʊʀ ɯ ʅɸʋʂʀ ʋʂʈɸɰʅʀ 

 ʅɸʎɯʆʅɸʃʔʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ɹɯʆʈɽʉʋʈʉɯɺ ɯ 

ʇʈʀʈʆɼʆʂʆʈʀʉʊʋɺɸʅʅʗ ʋʂʈɸɰʅʀ 

 

 ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ 

ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ 

  

ʂʋʃʔɹɸʅʉʔʂɸ ɯɺɸʅʅɸ ʄʀʂʆʃɸɰɺʅɸ 

 

ʋɼʂ 630*2:574:581.526(477.85/.86) 

ɼʀʉɽʈʊɸʎɯʗ  

ʃɯʉɯɺʅʀʏʆ-ɽʂʆʃʆɻɯʏʅɯ ɿɸʉɸɼʀ ʌʆʈʄʋɺɸʅʅʗ ɹɯʆʊʀʏʅʆɰ 

ʉʊɯʁʂʆʉʊɯ ɼɽʈɽɺʆʉʊɸʅɯɺ ɿɸ ʋʏɸʉʊɯ ABIES ALBA MIL L. ʋ 

ʇʆʂʋʊʉʔʂʆ-ɹʋʂʆɺʀʅʉʔʂʀʍ ʂɸʈʇɸʊɸʍ 

 

06.03.03 çʃʽʩʦʟʥʘʚʩʪʚʦ ʽ ʣʽʩʽʚʥʠʮʪʚʦè  

 

ʇʦʜʘʻʪʴʩʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ  

 

 

ɼʠʩʝʨʪʘʮʽʷ ʤʽʩʪʠʪʴ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʜʝʡ, ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʪʝʢʩʪʽʚ ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʤʘʶʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ 

ʚʽʜʧʦʚʽʜʥʝ ʜʞʝʨʝʣʦ                        ɯ. ʄ. ʂʫʣʴʙʘʥʩʴʢʘ 

 

 

ʅʘʫʢʦʚʠʡ ʢʦʥʩʫʣʴʪʘʥʪ  

ɻʦʡʯʫʢ ɸʥʘʪʦʣʽʡ ʌʝʜʦʨʦʚʠʯ,  

ʜʦʢʪʦʨ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ,  

ʧʨʦʬʝʩʦʨ 

 

ʂʠʾʚ ï 2025 
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ɸʅʆʊɸʎɯʗ  

ʂʫʣʴʙʘʥʩʴʢʘ ɯ. ʄ. ʃʽʩʽʚʥʠʯʦ-ʝʢʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʪʠʯʥʦʾ 

ʩʪʽʡʢʦʩʪʽ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʫʯʘʩʪʽ Abies alba Mill . ʫ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ 

ʂʘʨʧʘʪʘʭ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ʟʽ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ 06.03.03 çʃʽʩʦʟʥʘʚʩʪʚʦ ʽ ʣʽʩʽʚʥʠʮʪʚʦè. ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ. ʂʠʾʚ, 2025. 

 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʧʣʠʚʫ ʣʽʩʽʚʥʠʯʦ-ʝʢʦʣʦʛʽʯʥʠʭ 

ʯʠʥʥʠʢʽʚ ʥʘ ʙʽʦʪʠʯʥʫ ʩʪʽʡʢʽʩʪʴ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʫʯʘʩʪʽ Abies alba ʫ ʇʦʢʫʪʩʴʢʦ-

ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ. ʈʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʚʣʘʩʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʢʘʟʫʻ ʥʘ ʤʘʩʰʪʘʙʥʽ ʦʙʩʷʛʠ ʜʝʛʨʘʜʘʮʽʾ 

ʣʽʩʽʚ ʷʢ ʚ ʋʢʨʘʾʥʽ, ʟʦʢʨʝʤʘ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ, ʪʘʢ ʽ ʟʘ ʾʾ ʤʝʞʘʤʠ. ɻʣʦʙʘʣʴʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʝʢʦʩʠʩʪʝʤ ʂʘʨʧʘʪ ʫʞʝ ʧʨʠʟʚʝʣʘ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱ ʣʽʩʽʚ, ʟʤʽʥʠ 

ʾʭ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʥʘʩʣʽʜʦʢ ʧʦʰʠʨʝʥʥʷ ʽʥʚʘʟʽʡʥʠʭ ʚʠʜʽʚ 

ʰʢʽʜʥʠʢʽʚ ʪʘ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ, ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʡ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ, ʤʘʩʦʚʦʛʦ 

ʚʩʠʭʘʥʥʷ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʜʝʛʨʘʜʘʮʽʾ ʪʘ ʝʨʦʟʽʾ ˇʨʫʥʪʽʚ, ʱʦ ʚ ʩʫʢʫʧʥʦʩʪʽ ʽ 

ʚʠʢʣʠʢʘʻ ʨʫʡʥʫʚʘʥʥʷ ʩʪʽʡʢʦʾ ʫ ʤʠʥʫʣʦʤʫ ʩʠʩʪʝʤʠ ʧʨʠʨʦʜʥʠʭ ʛʽʨʩʴʢʠʭ ʣʽʩʽʚ.  

ɸʙʽʦʪʠʯʥʽ ʪʘ ʘʥʪʨʦʧʽʯʥʽ ʯʠʥʥʠʢʠ ʻ ʪʨʠʛʝʨʘʤʠ ʥʝ ʣʠʰʝ ʚʪʨʘʪʠ ʙʽʦʪʠʯʥʦʾ 

ʩʪʽʡʢʦʩʪʽ, ʘ ʡ ʧʦʨʫʰʝʥʥʷ ʩʠʩʪʝʤʥʦʾ ʚʟʘʻʤʦʜʽʾ ʛʝʪʝʨʦʪʨʦʬʥʦʛʦ ʩʢʣʘʜʥʠʢʘ ʣʽʩʦʚʦʛʦ 

ʙʽʦʮʝʥʦʟʫ (ʥʘʩʘʤʧʝʨʝʜ ʤʽʢʦ- ʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʨʽʟʥʠʭ ʪʨʦʬʽʯʥʠʭ ʨʽʚʥʽʚ, ʫ ʪ.ʯ. 

ʝʥʜʦʬʽʪʽʚ, ʟʦʢʨʝʤʘ ʧʘʪʦʛʝʥʥʠʭ) ʷʢ ʤʽʞ ʩʦʙʦʶ, ʪʘʢ ʽ ʟ ʜʝʨʝʚʥʠʤʠ ʨʦʩʣʠʥʘʤʠ. 

ʅʘʨʘʟʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤʥʦʾ ʚʟʘʻʤʦʜʽʾ ʘʚʪʦʪʨʦʬʽʚ ʽ ʛʝʪʝʨʦʪʨʦʬʽʚ ʚʟʘʛʘʣʽ, ʽ ʚ 

ʣʽʩʦʚʦʤʫ ʙʽʦʮʝʥʦʟʽ ʟʦʢʨʝʤʘ, ʤʘʶʪʴ ʬʨʘʛʤʝʥʪʘʨʥʠʡ ʭʘʨʘʢʪʝʨ. ʑʦʜʦ ʝʥʜʦʬʽʪʥʦʛʦ 

ʩʢʣʘʜʥʠʢʘ ʘʫʪʦʤʽʢʦ- ʪʘ ʤʽʢʨʦʙʽʦʪʠ (ʷʢ ʧʦʪʫʞʥʦʛʦ ʚʝʢʪʦʨʘ ʚ ʝʧʽʬʽʪʦʪʽʡʥʠʭ 

ʧʘʪʦʣʦʛʽʷʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ), ʪʦ ʪʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʣʠʰʝ ʨʦʟʧʦʯʘʪʽ, ʘ ʜʣʷ 

ʜʦʩʣʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʻ ʧʽʦʥʝʨʥʠʤʠ. ɸʢʮʝʥʪʫʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʪʦʤʫ, ʱʦ ʝʥʜʦʬʽʪʠʟʤ 

ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʟʘʛʘʣʴʥʦʙʽʦʣʦʛʽʯʥʝ ʷʚʠʱʝ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʘʢʪʫʘʣʴʥʠʤ ʷʢ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʨʦʟʫʤʽʥʥʷ ʟʘʛʘʣʴʥʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʟʽ ʟʥʠʞʝʥʥʷ ʙʽʦʪʠʯʥʦʾ 
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ʩʪʽʡʢʦʩʪʽ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʪʘʢ ʽ ʟ ʦʛʣʷʜʫ ʥʘ ʧʦʰʠʨʝʥʥʷ ʽ ʰʢʦʜʦʯʠʥʥʽʩʪʴ  

ʛʝʪʝʨʦʪʨʦʬʥʠʭ ʩʢʣʘʜʥʠʢʽʚ, ʟʦʢʨʝʤʘ ʤʽʢʦ- ʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʫ ʪ.ʯ. ʽ ʚʽʪʘʣʴʥʠʭ 

ʦʙʣʽʛʘʪʽʚ), ʫ ʢʦʥʢʨʝʪʥʦʤʫ ʨʝʛʽʦʥʽ ʥʘ ʪʣʽ ʚʧʣʠʚʫ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʣʽʩʦʨʦʩʣʠʥʥʠʭ 

ʫʤʦʚ, ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʦʱʦ, ʻ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʨʠʟʠʢʽʚ 

ʧʦʛʽʨʰʝʥʥʷ ʬʽʪʦʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚʦʩʪʘʥʽʚ ʽ ʟʘʭʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʾʭ 

ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ. 

ɺ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ, ʤʝʪʦʜʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʣʝʞʠʪʴ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʽʟʥʘʥʥʷ ʧʨʦʮʝʩʽʚ, ʷʚʠʱ ʽ ʟʘʢʦʥʽʚ 

ʧʨʠʨʦʜʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʠʭ (ʘʥʘʣʽʟ, ʩʠʥʪʝʟ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʝʢʩʧʝʨʠʤʝʥʪ, ʧʦʨʽʚʥʷʥʥʷ) ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ (ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʠʡ, 

ʽʥʚʝʥʪʘʨʠʟʘʮʽʡʥʠʡ, ʙʽʦʝʢʦʣʦʛʽʯʥʠʡ, ʬʽʪʦʧʘʪʦʣʦʛʽʯʥʠʡ, ʬʽʪʦʮʝʥʦʪʠʯʥʠʡ, 

ʤʽʢʦʣʦʛʽʯʥʠʡ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ, ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʡ ʪʦʱʦ) ʤʝʪʦʜʽʚ.  

ʈʝʢʦʛʥʦʩʮʠʨʫʚʘʣʴʥʽ ʪʘ ʜʝʪʘʣʴʥʽ ʣʽʩʦʧʘʪʦʣʦʛʽʯʥʽ ʦʙʩʪʝʞʝʥʥʷ ʽ 

ʬʽʪʦʧʘʪʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʝʥʽ ʥʘ ʪʠʤʯʘʩʦʚʠʭ ʽ ʧʦʩʪʽʡʥʠʭ ʧʨʦʙʥʠʭ 

ʧʣʦʱʘʭ ʟʛʽʜʥʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʤʝʪʦʜʽʚ ʽ ʚʠʤʦʛ. ʆʮʽʥʢʘ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ 

ʧʨʦʚʝʜʝʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʦʛʦ ʽʥʜʝʢʩʫ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʟʘ 

ʟʘʛʘʣʴʥʦʚʞʠʚʘʥʦʶ ʬʦʨʤʫʣʦʶ. ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʚʘʣʠʩʴ ʥʘ 

ʪʨʠʘʜʽ ɻʝʥʛʣʝ-ʂʦʭʘ. ɼʣʷ ʫʪʦʯʥʝʥʥʷ ʚʠʜʦʚʦʾ ʥʘʣʝʞʥʦʩʪʽ ʽʟʦʣʷʪʽʚ ʙʘʢʪʝʨʽʡ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ ʘʥʘʣʽʟʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʙʦʨʫ GeneJet 

Genomic DNA Purification Kit (ThermoScientific) ʪʘ ʪʝʩʪ ʽʥʜʝʢʩʫ ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʧʨʦʬʽʣʶ (API 20E). ɸʥʪʘʛʦʥʽʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚ ʩʠʩʪʝʤʽ çʙʘʢʪʝʨʽʷ-ʙʘʢʪʝʨʽʷè, 

çʙʘʢʪʝʨʽʷ-ʤʽʢʦʤʽʮʝʪè ʜʦʩʣʽʜʞʫʚʘʣʠ ʤʝʪʦʜʦʤ ʚʽʜʩʪʨʦʯʝʥʦʛʦ ʘʥʪʘʛʦʥʽʟʤʫ. ʉʪʫʧʽʥʴ 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʰʪʘʤʽʚ ʚʠʟʥʘʯʘʣʠ ʟʘ ʟʦʥʘʤʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʢʫʣʴʪʫʨ 

ʙʘʢʪʝʨʽʡ ʽ ʤʽʢʦʤʽʮʝʪʽʚ ʽʟ ʚʽʜʧʦʚʽʜʥʦʶ ʛʨʘʜʘʮʽʻʶ. ɺʠʜʦʚʫ ʥʘʣʝʞʥʽʩʪʴ ʙʘʢʪʝʨʽʡ 

ʫʪʦʯʥʶʚʘʣʠ ʟʘ ʚʠʟʥʘʯʥʠʢʘʤʠ Bergey (1994) ʪʘ ʽʥʰʦʶ ʩʧʝʮʽʘʣʴʥʦʶ ʣʽʪʝʨʘʪʫʨʦʶ. 

ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʢʚʝʥʫʚʘʥʥʷ ʛʝʥʘ 16S 

ʨʈʅʂ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ (Gardes and Bruns, 1993). ʉʠʩʪʝʤʥʦ-

ʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ ʤʽʢʦʙʽʦʪʠ ʣʽʩʦʚʠʭ ʙʽʦʮʝʥʦʟʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba ʫ 

ʜʦʩʣʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ˇʨʫʥʪʫʚʘʚʩʷ ʥʘ ʦʧʨʘʮʶʚʘʥʥʽ ʛʝʨʙʘʨʥʠʭ ʟʨʘʟʢʽʚ ʤʽʢʦʤʽʮʝʪʽʚ. 

ʄʽʢʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʫ ʣʽʩʦʚʽʡ 
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ʬʽʪʦʧʘʪʦʣʦʛʽʾ ʽ ʤʽʢʦʣʦʛʽʾ ʤʘʢʨʦʩʢʦʧʽʯʥʠʤʠ, ʤʽʢʨʦʩʢʦʧʽʯʥʠʤʠ ʽ ʤʽʢʦʣʦʛʽʯʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʽ ʦʧʪʠʯʥʦʾ 

ʪʝʭʥʽʢʠ. ʉʫʯʘʩʥʽ ʥʘʟʚʠ ʤʽʢʦʤʽʮʝʪʽʚ ʪʘ ʾʭʥʶ ʩʠʩʪʝʤʘʪʠʯʥʫ ʥʘʣʝʞʥʽʩʪʴ ʫʟʛʦʜʞʝʥʦ 

ʟ ʥʦʤʝʥʢʣʘʪʫʨʥʦʶ ʙʘʟʦʶ ʜʘʥʠʭ MycoBank (n.d.) ʪʘ International Code of Botanical 

Nomenclature (n.d.). ʌʽʪʦʮʝʥʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʚʘʣʠʩʴ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʝʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʦʩʣʠʥʥʦʩʪʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʫ 

J. Braun-Blanquet (1964). ʉʪʨʫʢʪʫʨʫ ʪʘ ʥʘʟʚʠ ʩʠʥʪʘʢʩʦʥʽʚ ʧʦʜʘʥʦ ʟʘ 

W. Matuszkiewicz (2013). ʋ ʨʦʙʦʪʽ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʦ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ 

ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʣʽʩʽʚ ʽʟ ʙʘʟʠ ʜʘʥʠʭ ɼɸʃʈʋ, ɺʆ çʋʢʨʜʝʨʞʣʽʩʧʨʦʝʢʪè, 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʘ ʣʽʩʦʟʘʭʠʩʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ (ʟʦʢʨʝʤʘ, ɼʉʃʇ çɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʣʽʩʦʟʘʭʠʩʪè), ʋʢʨʅɼɯʛʽʨʣʽʩ ʽʤʝʥʽ ʇ. ʉ. ʇʘʩʪʝʨʥʘʢʘ. ʉʪʘʪʠʩʪʠʯʥʫ 

ʦʙʨʦʙʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟʜʽʡʩʥʶʚʘʣʠ ʤʝʪʦʜʘʤʠ ʛʨʘʬʦʘʥʘʣʽʪʠʯʥʦʛʦ, 

ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʽ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ Microsoft 

EXCEL-2007. 

ɸʥʘʣʽʟ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʽʩʽʚ ʜʦʩʣʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʚ ʧʝʨʽʦʜ 

ʟ 2001 ʧʦ 2022 ʨʦʢʠ ʟʘʩʦʙʘʤʠ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ ʚʢʘʟʫʻ ʥʘ ʟʥʠʞʝʥʥʷ ʧʣʦʱ ʣʽʩʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʥʘ 19,3 ʪʠʩ. ʛʘ ʘʙʦ 12,0 % ʧʦʨʽʚʥʷʥʦ ʟ 2000 ʨʦʢʦʤ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʙʘʟʦʚʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʷʢʽ ʧʨʠʟʚʝʣʠ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʽ ʣʽʩʽʚ, ʻ ʥʝʛʘʪʠʚʥʠʡ 

ʧʝʨʚʠʥʥʠʡ ʚʧʣʠʚ ʘʥʪʨʦʧʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʫʤʦʚʘʤʠ 

ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʥʘʩʘʤʧʝʨʝʜ ʛʽʜʨʦʪʝʨʤʽʯʥʠʡ ʩʪʨʝʩ). ɿʛʘʜʘʥʽ ʯʠʥʥʠʢʠ 

ʩʪʘʣʠ ʪʨʠʛʝʨʦʤ ʜʣʷ ʘʢʪʠʚʽʟʘʮʽʾ ʙʽʦʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʣʽʩʦʚʦʛʦ ʙʽʦʮʝʥʦʟʫ, 

ʥʘʩʘʤʧʝʨʝʜ ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʦ- ʽ ʤʽʢʨʦʙʽʦʪʠ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʟʦʢʨʝʤʘ ʽ ʚʽʪʘʣʴʥʠʭ 

ʦʙʣʽʛʘʪʽʚ (ʧʘʪʦʛʝʥʥʠʭ ʝʥʜʦʬʽʪʽʚ). ʅʘʨʘʟʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʽʡʢʘ ʪʝʥʜʝʥʮʽʷ 

ʧʦʛʽʨʰʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚʦʩʪʘʥʽʚ ʛʦʣʦʚʥʠʭ ʣʽʩʦʪʚʽʨʥʠʭ ʜʝʨʝʚʥʠʭ 

ʨʦʩʣʠʥ ʨʝʛʽʦʥʫ. ʋʟʘʛʘʣʴʥʝʥʠʡ ʽʥʜʝʢʩ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʣʽʩʽʚ ʇʦʢʫʪʩʴʢʦ-

ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʟʘ ʥʘʰʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ ʩʢʣʘʚ 2,50, 2,49 ʽ 2,50 ʫ 2021, 

2022 ʽ 2023 ʨʦʢʘʭ ʚʽʜʧʦʚʽʜʥʦ. ʉʝʨʝʜʥʴʦʟʚʘʞʝʥʽ ʽʥʜʝʢʩʠ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ 

ʚʘʨʽʶʚʘʣʠ ʟʘ ʨʦʢʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜ 1,39 ʜʦ 3,55. ɿʘʛʘʣʴʥʠʡ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʣʽʩʽʚ 

ʜʦʩʣʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʥʘʨʘʟʽ ʩʣʽʜ ʚʚʘʞʘʪʠ ʦʩʣʘʙʣʝʥʠʤ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʚʽʣʴʥʝ, 

ʧʨʦʪʝ ʩʪʽʡʢʝ ʟʨʦʩʪʘʥʥʷ ʧʣʦʱ ʨʦʟʣʘʜʥʘʥʠʭ ʪʘ ʟʘʛʠʙʣʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʫʯʘʩʪʶ 
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ʛʦʣʦʚʥʠʭ ʣʽʩʦʫʪʚʦʨʶʶʯʠʭ ʚʠʜʽʚ. ʋ ʭʦʜʽ ʦʙʩʪʝʞʝʥʴ ʚʽʜʤʽʯʝʥʘ ʪʠʧʦʚʘ 

ʩʠʤʧʪʦʤʘʪʠʢʘ ʽʥʬʽʢʫʚʘʥʥʷ ʜʝʨʝʚ ʟʙʫʜʥʠʢʘʤʠ ʙʘʢʪʝʨʽʦʟʽʚ (ʙʘʢʪʝʨʽʘʣʴʥʘ ʚʦʜʷʥʢʘ), 

ʤʽʢʦʟʽʚ (ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʘ ʭʚʦʨʦʙʘ, ʥʝʢʪʨʽʦʟʠ), ʘ ʪʘʢʦʞ ʢʦʤʧʣʝʢʩʦʤ 

ʘʬʽʣʦʬʦʨʦʾʜʥʠʭ ʤʘʢʨʦʤʽʮʝʪʽʚ, ʟʦʢʨʝʤʘ ʢʩʠʣʦʪʨʦʬʥʠʭ ʙʘʟʠʜʽʦʤʽʮʝʪʽʚ (Armillaria 

mellea, Heterobasidion annosum, Fomes fomentarius, Fomitopsis pinicola, Phellinus 

hartigii ʪʘ ʽʥ). 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʘ ʧʝʚʥʘ ʟʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʩʘʥʽʪʘʨʥʦʛʦ 

ʩʪʘʥʫ ʟ ʦʩʥʦʚʥʠʤʠ ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦʩʣʽʜʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ. 

ʆʩʣʘʙʣʝʥʠʤʠ ʻ ʰʪʫʯʥʽ ʥʘʩʘʜʞʝʥʥʷ, ʪʦʜʽ ʷʢ ʜʝʨʝʚʦʩʪʘʥʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʩʪʽʡʢʽʩʪʶ  (ʟʘ ʽʥʰʠʭ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚ). ʇʨʘʢʪʠʯʥʦ 

ʟʜʦʨʦʚʠʤʠ ʻ ʧʝʨʝʩʪʽʡʥʽ ʣʽʩʦʩʪʘʥʠ; ʦʩʣʘʙʣʝʥʠʤʠ ï ʩʪʠʛʣʽ ʜʝʨʝʚʦʩʪʘʥʠ ʪʘ 

ʤʦʣʦʜʥʷʢʠ; ʫ ʛʨʫʧʽ ʨʠʟʠʢʫ ʟʥʘʭʦʜʷʪʴʩʷ ʩʝʨʝʜʥʴʦʚʽʢʦʚʽ ʥʘʩʘʜʞʝʥʥʷ. ʅʘʡʙʽʣʴʰ 

ʦʩʣʘʙʣʝʥʠʤʠ ʻ ʷʣʠʮʝʚʽ ʜʝʨʝʚʦʩʪʘʥʠ ʚ ʫʤʦʚʘʭ ʚʦʣʦʛʦʾ ʙʫʢʦʚʦ-ʩʤʝʨʝʢʦʚʦʾ 

ʩʫʷʣʠʯʠʥʠ. ɸʥʘʣʽʟ ʦʩʣʘʙʣʝʥʥʷ ʣʽʩʦʩʪʘʥʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭʥʴʦʛʦ ʩʢʣʘʜʫ 

ʧʦʢʘʟʫʻ, ʱʦ ʯʘʩʪʢʘ ʷʣʠʮʽ ʫ ʩʢʣʘʜʽ ʫ ʤʝʞʘʭ ʮʝʥʦʪʠʯʥʦʛʦ ʦʧʪʠʤʫʤʫ (25ï30 %) 

ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʚʠʨʦʱʫʚʘʥʥʷ ʜʝʨʝʚʦʩʪʘʥʽʚ ̒  ʦʜʥʠʤ ʽʟ ʚʘʛʦʤʠʭ ʯʠʥʥʠʢʽʚ 

ʡʦʛʦ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. 

ʅʘ ʝʪʘʧʽ ʬʽʪʦʩʦʮʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʦʜʝʨʞʘʥʦ ʬʘʢʪʠ, ʷʢʽ ʽ 

ʜʦʟʚʦʣʠʣʠ ʟʚôʷʟʘʪʠ ʚʦʻʜʠʥʦ ʨʝʟʫʣʴʪʘʪʠ ʦʙʩʪʝʞʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʷʣʠʮʝʚʠʭ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʽ ʚʠʷʚʠʪʠ ʦʜʥʫ ʽʟ ʙʝʟʧʦʩʝʨʝʜʥʽʭ 

ʧʨʠʯʠʥ ʟʘʭʚʦʨʶʚʘʥʥʷ Abies alba. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʢʦʣʦʛʽʯʥʘ ʧʣʘʩʪʠʯʥʽʩʪʴ 

A. alba ʜʦʟʚʦʣʷʻ ʾʡ ʚ ʫʤʦʚʘʭ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʬʦʨʤʫʚʘʪʠ 

ʜʝʨʝʚʦʩʪʘʥʠ ʫ 29 ʪʠʧʘʭ ʣʽʩʫ, ʥʘʜʘʶʯʠ ʧʝʨʝʚʘʛʫ, ʷʢ ʽ Fagus sylvatica, ʚʦʣʦʛʠʤ 

ʩʫʛʨʫʜʦʚʠʤ ʪʠʧʘʤ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ. ʊʘʢʦʞ A. alba ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʘʙʦ 

ʜʠʬʝʨʝʥʮʽʡʥʠʤ ʚʠʜʦʤ ʪʘ ʧʦʩʪʽʡʥʠʤ ʝʣʝʤʝʥʪʦʤ ʚʦʩʴʤʠ ʣʽʩʦʚʠʭ ʘʩʦʮʽʘʮʽʡ, 

ʚʠʜʽʣʝʥʠʭ ʟʘ ʤʝʪʦʜʠʢʦʶ ʝʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ 

ʤʝʪʦʜʫ J. Braun-Blanquet (1964): Abieti-Piceetum (montanum), Vaccinio myrtilli -

Abietetum albae, Tilio cordatae-Carpinetum betuli var. Abies alba, Luzulo luzuloidis-

Abietetum albae, Luzulo luzuloidis-Fagetum var. Abies alba, Luzulo pilosae-Fagetum 

var. Abies alba, Dentario glandulosae-Fagetum var. Abies alba, Galio rotundifolii-

https://www.indexfungorum.org/names/NamesRecord.asp?RecordID=194860
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Abietetum albae. ʌʽʪʦʩʦʮʽʦʣʦʛʽʯʥʠʤʠ ʦʧʠʩʘʤʠ ʟʘʬʽʢʩʦʚʘʥʦ ʚʠʨʘʟʥʫ ʨʽʟʥʠʮʶ ʫ 

ʚʠʜʦʚʦʤʫ ʩʢʣʘʜʽ ʮʝʥʦʟʽʚ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʧʫ ʽ ʣʽʩʽʚ ʟ ʦʟʥʘʢʘʤʠ ʧʘʪʦʣʦʛʽʾ A. alba.  

ʆʜʥʽʻʶ ʽʟ ʛʦʣʦʚʥʠʭ ʧʨʠʯʠʥ ʤʘʩʦʚʦʛʦ ʦʩʣʘʙʣʝʥʥʷ ʽ ʚʩʠʭʘʥʥʷ Abies alba ʫ 

ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ʻ ʧʦʰʠʨʝʥʥʷ ʩʠʩʪʝʤʥʦʛʦ, ʩʫʜʠʥʥʦ-

ʧʘʨʝʥʭʽʤʘʪʦʟʥʦʛʦ ʙʘʢʪʝʨʽʦʟʫ, ʷʢʠʡ ʫʨʘʞʘʻ ʫʩʽ ʦʨʛʘʥʠ ʨʦʩʣʠʥʠ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 

ʦʥʪʦʛʝʥʝʟʫ. ɿʘ ʚʠʷʚʣʝʥʠʤʠ ʪʠʧʦʚʠʤʠ ʤʘʢʨʦʩʢʦʧʽʯʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ, ʟʦʢʨʝʤʘ 

ʥʘʜʤʽʨʥʦʶ ʘʞʫʨʥʽʩʪʶ ʢʨʦʥʠ; ʨʦʟʪʨʽʩʢʫʚʘʥʥʷʤ ʢʦʨʠ ʩʪʦʚʙʫʨʽʚ ʽ ʬʦʨʤʫʚʘʥʥʷʤ 

ʚʯʘʚʣʝʥʠʭ ʥʝʢʨʦʪʠʯʥʠʭ ʤʦʢʨʠʭ ʨʘʥ (ʚʠʨʘʟʦʢ), ʟ ʷʢʠʭ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʝʢʩʫʜʘʪʫ; ʬʦʨʤʫʚʘʥʥʷ 

ʤʦʢʨʦʛʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʷʜʨʘ; ʤʘʩʦʚʦ  ʁ ʧʦʷʚʦ  ʁ ʚʦʜʷʥʠʭ ʧʘʛʦʥʽʚ ʪʦʱʦ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʘʥʠʡ ʙʘʢʪʝʨʽʦʟ ʥʝ ʱʦ ʽʥʰʝ, ʷʢ ʙʘʢʪʝʨʽʘʣʴʥʘ ʚʦʜʷʥʢʘ, ʟʙʫʜʥʠʢ 

ï ʬʽʪʦʧʘʪʦʛʝʥʥʘ ʙʘʢʪʝʨʽʷ-ʧʦʣʽʙʽʦʪʨʦʬ Lelliottia nimipressuralis (Carter 1945) 

Brady et al. 2013. ɿʘʫʚʘʞʝʥʦ, ʱʦ ʧʝʨʝʜʫʤʦʚʦʶ ʘʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʙʫʜʴ-ʷʢʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʽʥʬʝʢʮʽʡʥʦʾ ʝʪʽʦʣʦʛʽʾ ʻ ʟʥʠʞʝʥʥʷ ʽʤʫʥʥʦʩʪʽ ʨʦʩʣʠʥʠ ʟʘ ʨʘʭʫʥʦʢ 

ʨʦʟʚʠʪʢʫ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʩʧʨʠʯʠʥʝʥʠʭ ʘʙʦ ʧʦʩʠʣʝʥʠʭ ʥʝʛʘʪʠʚʥʠʤʠ 

ʘʙʽʦʪʠʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʄʘʩʦʚʝ ʧʦʰʠʨʝʥʥʷ 

ʙʘʢʪʝʨʽʦʟʫ ʥʘʩʪʘʻ ʧʽʩʣʷ ʟʘʩʫʰʣʠʚʦʛʦ ʣʽʪʘ, ʪʦʙʪʦ ʩʘʤʝ ʛʽʜʨʦʪʝʨʤʽʯʥʠʡ ʩʪʨʝʩ 

ʩʧʨʠʷʻ ʥʝʨʝʛʫʣʴʦʚʘʥʦʤʫ ʧʦʰʠʨʝʥʥʶ ʟʙʫʜʥʠʢʘ ʟʛʘʜʘʥʦʛʦ ʙʘʢʪʝʨʽʦʟʫ ʪʘ 

ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʥʠʤ ʦʨʛʘʥʽʟʤʽʚ (ʟʙʫʜʥʠʢʽʚ ʢʦʨʝʥʝʚʠʭ ʛʥʠʣʝʡ, ʩʪʦʚʙʫʨʦʚʠʭ 

ʰʢʽʜʥʠʢʽʚ ʪʘ ʮʽʣʦʛʦ ʨʷʜʫ ʤʽʢʨʦʢʩʠʣʦʪʨʦʬʽʚ).  

ʉʧʝʮʠʬʽʯʥʽ ʫʤʦʚʠ ʢʦʤʧʣʝʢʩʫ ʙʽʦʪʦʧʽʚ ʨʽʜʢʽʩʥʦʾ ʷʨʫʞʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʫ 

ʛʽʨʩʴʢʠʭ ʫʤʦʚʘʭ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʟʫʤʦʚʠʣʠ ʟʙʝʨʝʞʝʥʥʷ 

ʨʝʣʽʢʪʦʚʦʾ ʮʝʥʦʧʦʧʫʣʷʮʽʾ Ulmus glabrʘ, ʷʢʽ ʫ ʤʠʥʫʣʦʤʫ ʩʪʦʣʽʪʪʽ ʧʝʨʝʞʠʣʠ 

ʝʧʽʬʽʪʦʪʽʶ çʛʦʣʣʘʥʜʩʴʢʦʾ ʭʚʦʨʦʙʠè ʽ ʤʦʛʣʠ ʙ ʩʣʫʛʫʚʘʪʠ ʜʦʥʦʨʘʤʠ ʨʝʟʠʩʪʝʥʪʥʠʭ 

ʬʦʨʤ ʚôʷʟʘ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʽʡʢʽ ʜʦ 

ʤʽʢʦʟʽʚ ʦʩʦʙʠʥʠ U. Glabra ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʦʰʢʦʜʞʫʶʪʴʩʷ ʙʘʢʪʝʨʽʘʣʴʥʠʤ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʩʣʘʙʣʝʥʥʷ ʽ ʟʘʛʠʙʝʣʽ ʚʝʣʠʢʦʚʽʢʦʚʠʭ ʜʝʨʝʚ. 

ɼʦʩʣʽʜʞʝʥʦ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʚʠʜʽʣʝʥʽ ʟ ʽʥʬʽʢʦʚʘʥʦʾ 

ʙʘʢʪʝʨʽʦʟʦʤ ʜʝʨʝʚʠʥʠ ʚôʷʟʘ ʽʟʦʣʷʪʠ ʚʠʷʚʠʣʠʩʷ ʬʽʪʦʧʘʪʦʛʝʥʥʦʶ ʙʘʢʪʝʨʽʻʶ 

Lelliottia nimipressuralis.  



7 

 

ʋ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʤʧʪʦʤʘʪʠʢʠ, ʝʪʽʦʣʦʛʽʾ ʪʘ 

ʧʘʪʦʛʝʥʝʟʫ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʦʾ ʭʚʦʨʦʙʠ Abies alba, ʷʢʘ ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʧʦʰʠʨʝʥʥʷ ʚ ʫʤʦʚʘʭ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ. ʆʙʛʨʫʥʪʦʚʘʥʦ ʥʦʚʫ ʥʘʟʚʫ 

ʭʚʦʨʦʙʠ, ʟʦʢʨʝʤʘ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʤʽʩʪʴ ʧʦʣʽʥʦʤʽʥʘʣʴʥʦʾ ʥʘʟʚʠ çʨʘʢ ʷʣʠʮʽè 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʟʚʫ çʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʘ ʭʚʦʨʦʙʘè ʷʣʠʮʽ. ʊʠʧʦʚʦʶ 

ʦʟʥʘʢʦʶ ʽʥʬʽʢʫʚʘʥʥʷ ʻ ʬʦʨʤʫʚʘʥʥʷ ʧʫʭʣʠʥ, ʷʢʽ ʟ ʯʘʩʦʤ ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʫ 

ʚʠʨʘʟʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʧʽʜʨʦʩʪʽ ʷʣʠʮʽ ʧʝʨʝʚʘʞʘʻ ʧʫʭʣʠʥʦʧʦʜʽʙʥʠʡ ʪʠʧ 

ʫʨʘʞʝʥʥʷ, ʘ ʥʘ ʨʦʩʣʠʥʘʭ ʚʝʨʭʥʽʭ ʷʨʫʩʽʚ ï ʚʠʨʘʟʢʦʚʠʡ. ʊʘʢʦʞ ʪʠʧʦʚʠʤ ʩʠʤʧʪʦʤʦʤ 

ʫʨʘʞʝʥʥʷ ʻ ʥʘʷʚʥʽʩʪʴ ʧʘʪʦʣʦʛʽʡ ʪʠʧʫ çʚʽʜʴʤʠʥʘ ʤʽʪʣʘè. ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ 

ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʣʽʩʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʟʘʬʽʢʩʦʚʘʥʽ ʦʢʨʝʤʽ ʜʝʨʝʚʘ 

A. alba, ʷʢʽ ʫ ʤʝʞʘʭ ʦʩʝʨʝʜʢʽʚ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʘʙʦ ʤʽʢʦʟʥʦʾ ʧʘʪʦʣʦʛʽʾ ʥʘʙʫʚʘʶʪʴ 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʚʠʛʣʷʜʫ çʾʞʘʢʫʚʘʪʦʩʪʽè ʩʪʦʚʙʫʨʘ ʚʥʘʩʣʽʜʦʢ ʬʦʨʤʫʚʘʥʥʷ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʚʦʜʷʥʠʭ ʧʘʛʦʥʽʚ, ʱʦ ʟʘʩʦʭʣʠ ʽ ʧʝʨʝʪʚʦʨʠʣʠʩʷ ʥʘ ʥʝʟʘʨʦʩʣʽ ʩʫʯʢʠ. ʊʘʢʝ 

ʷʚʠʱʝ ʻ ʥʝʪʠʧʦʚʠʤ ʜʣʷ ʧʨʷʤʦʛʦ, ʨʽʚʥʦʛʦ ʧʦʚʥʦʜʝʨʝʚʥʦʛʦ ʩʪʦʚʙʫʨʘ A. alba. ʆʪʞʝ, 

ʬʦʨʤʫʚʘʥʥʷ ʜʝʨʝʚʦʤ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʙʽʯʥʠʭ ʧʘʛʦʥʽʚ ʪʘ ʾʭʥʷ ʘʥʦʤʘʣʴʥʘ 

ʩʪʨʫʢʪʫʨʘ ʩʚʽʜʯʠʪʴ ʟʘʛʘʣʦʤ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʫ ʧʨʦʮʝʩʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʨʦʩʣʠʥʠ 

ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʨʝʘʢʮʽʾ-ʚʽʜʧʦʚʽʜʽ ʥʘ ʩʪʨʝʩ (ʧʦʜʨʘʟʥʠʢ). ʄʘʩʦʚʝ ʫʪʚʦʨʝʥʥʷ 

ʚʦʜʷʥʠʭ ʧʘʛʦʥʽʚ ʻ ʜʦʢʘʟʦʤ ʥʝʜʦʩʪʘʪʥʴʦʾ ʬʫʥʢʮʽʾ ʧʨʦʚʽʜʥʠʭ ʪʢʘʥʠʥ, ʟʘʙʣʦʢʦʚʘʥʠʭ 

ʧʘʪʦʛʝʥʦʤ, ʱʦ ʚʠʢʣʠʢʘʻ ʥʘʤʘʛʘʥʥʷ ʨʦʩʣʠʥʠ ʟʙʽʣʴʰʠʪʠ ʘʩʠʤʽʣʷʮʽʡʥʠʡ ʘʧʘʨʘʪ.  

ɿʨʦʙʣʝʥʘ ʩʧʨʦʙʘ ʚʠʦʢʨʝʤʠʪʠ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʜʝʛʨʘʜʘʮʽʾ ʚ ʜʝʨʝʚʦʩʪʘʥʘʭ 

ʜʦʩʣʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʥʘ ʧʨʠʢʣʘʜʽ Abies alba. ʊʨʠʛʝʨʦʤ ʧʝʨʦhʛʦ ʝʪʘʧʫ  ̒ʟʤʽʥʘ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʪʘ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʽʚ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʬʦʨʤʽ ʟʘʛʘʣʴʥʦʛʦ 

ʦʩʣʘʙʣʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ. ɼʨʫʛʠʡ ʝʪʘʧ ʧʦʚᾷ̫ ʟʘʥʠʡ ʟ ʘʢʪʠʚʽʟʘʮʽʻʶ ʬʽʪʦʧʘʪʦʛʝʥʽʚ 

ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ, ʟʦʢʨʝʤʘ ʽʥʚʘʟʽʻʶ Adelges piceae. ʊʨʝʪʽʡ ʝʪʘʧ ʥʘʩʪʘʻ ʧʨʠ 

ʽʥʬʽʢʫʚʘʥʥʽ ʜʝʨʝʚ ʟʙʫʜʥʠʢʦʤ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʯʽʪʢʠʭ ʤʝʞ ʦʩʝʨʝʜʢʽʚ ʧʘʪʦʣʦʛʽʾ; ʚʽʜʤʠʨʘʥʥʷ ʪʘ 

ʚʠʧʘʜʘʥʥʷ ʽʥʬʽʢʦʚʘʥʠʭ ʜʝʨʝʚ; ʥʘʨʦʩʪʘʥʥʷ ʽʥʬʝʢʮʽʡʥʦʛʦ ʬʦʥʫ. ʆʟʥʘʢʘʤʠ 

ʧʝʨʝʭʦʜʫ ʜʦ ʯʝʪʚʝʨʪʦʛʦ ʝʪʘʧʫ ʜʝʛʨʘʜʘʮʽʾ ʻ ʘʥʦʤʘʣʴʥʽ ʟʤʽʥʠ ʚ ʙʫʜʦʚʽ ʜʝʨʝʚʠʥʠ. 

ʊʘʢʦʞ ʧʦʩʠʣʶʶʪʴʩʷ ʜʝʛʨʘʜʘʮʽʡʥʽ ʟʤʽʥʠ ʟʘ ʨʘʭʫʥʦʢ ʽʥʬʽʢʫʚʘʥʥʷ ʷʣʠʮʽ 

Melampsorella cerastii, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʩʝʣʝʥʥʷʤ ʜʝʨʝʚ ʙʘʟʠʜʽʘʣʴʥʠʤʠ ʛʨʠʙʘʤʠ ʪʘ 
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ʩʪʦʚʙʫʨʦʚʠʤʠ ʝʥʪʦʤʦʰʢʽʜʥʠʢʘʤʠ. ʇᾷʷʪʘ ʩʪʘʜʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʥʦʚʣʝʥʥʷʤ 

ʣʽʩʦʩʪʘʥʦʤ ʧʨʦʮʝʩʽʚ ʧʦʨʫʰʝʥʦʾ ʩʘʤʦʨʝʛʫʣʷʮʽʾ. 

ɸʢʮʝʥʪʫʻʪʴʩʷ, ʱʦ ʝʧʽʬʽʪʦʪʽʡʥʝ ʚʽʜʤʠʨʘʥʥʷ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʪʽʩʥʦ 

ʧʦʚôʷʟʘʥʝ ʟʽ ʟʥʠʞʝʥʥʷʤ ʛʦʤʝʦʩʪʘʪʠʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʧʦʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʚʽʜʪʘʢ ï ʽ ʜʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʡ ʘʢʪʠʚʽʟʘʮʽʾ 

ʝʥʜʦʬʽʪʥʦʛʦ ʩʢʣʘʜʥʠʢʘ ʟʜʦʨʦʚʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʪʘ ʾʭʥʽʭ ʦʨʛʘʥʽʚ. ɿʘʟʥʘʯʠʤʦ, 

ʱʦ ʜʣʷ ʨʦʩʣʠʥ, ʥʘʚʽʪʴ ʫ ʤʝʞʘʭ ʦʜʥʦʛʦ ʚʠʜʫ, ʧʨʠʪʘʤʘʥʥʘ ʩʚʦʷ ʘʫʪʦʤʽʢʨʦ- ʽ 

ʤʽʢʦʙʽʦʪʘ, ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʽ ʦʩʦʙʣʠʚʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʢʣʘʜʥʠʢʽʚ ʷʢʦʾ ʤʦʞʫʪʴ 

ʟʤʽʥʶʚʘʪʠʩʴ ʥʝ ʣʠʰʝ ʫ ʧʨʦʮʝʩʽ ʦʥʪʦʛʝʥʝʟʫ, ʩʝʟʦʥʥʦʩʪʽ, ʘʣʝ ʡ ʫ ʤʝʞʘʭ ʦʢʨʝʤʠʭ 

ʦʨʛʘʥʽʚ ʨʦʩʣʠʥ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʝʥʜʦʬʽʪʥʠʭ ʤʽʢʦʦʨʛʘʥʽʟʤʽʚ 

ʚʝʛʝʪʘʪʠʚʥʠʭ ʽ ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ Abies alba ʦʭʦʧʣʶʻ 19 ʚʠʜʽʚ ʛʨʠʙʽʚ ʚʽʜʜʽʣʫ 

Ascomycota, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ 3 ʢʣʘʩʽʚ ï Sordariomycetes, Dothideomycetes ʪʘ 

Eurotiomycetes. ʂʦʞʝʥ ʝʥʜʦʬʽʪ ʧʨʦʜʫʢʫʻ ʙʽʦʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʧʦʪʝʥʮʽʡʥʦ 

ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠ ʬʫʥʛʽʮʠʜʥʽ, ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ, ʧʨʦʪʠʨʘʢʦʚʽ ʪʘ ʽʥʰʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ʇʦʢʘʟʘʥʦ, ʱʦ ʝʥʜʦʬʽʪʥʽ ʤʽʢʨʦʦʛʨʘʥʽʟʤʠ, ʷʢʽ ʥʘʡʙʽʣʴʰ ʯʠʩʝʣʴʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʦʜʘʤʠ Bacillus sp. ʪʘ Pseudomonas sp., ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ 

ʘʢʪʠʚʘʪʦʨʘʤʠ ʩʠʩʪʝʤʥʦʾ ʩʪʽʡʢʦʩʪʽ ʨʦʩʣʠʥ ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʪʘ ʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ, 

ʟʦʢʨʝʤʘ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʜʫʢʫʚʘʥʥʷ ʩʪʨʝʩ-ʘʜʘʧʪʦʨʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʜʣʷ ʟʘʭʠʩʪʫ 

ʨʦʩʣʠʥʠ-ʛʦʩʧʦʜʘʨʷ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʱʦʜʦ ʦʮʽʥʢʠ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ, ʷʢʘ 

ʚʢʣʶʯʘʻ ʪʨʠ ʛʨʫʧʠ ʯʠʥʥʠʢʽʚ: 1 (ʘʙʽʦʪʠʯʥʽ ʪʘ ʘʥʪʨʦʧʽʯʥʽ) ï ʚʠʩʪʫʧʘʶʪʴ 

ʧʦʪʝʥʮʽʡʥʠʤʠ ʢʘʪʘʣʽʟʘʪʦʨʘʤʠ ʧʦʨʫʰʝʥʥʷ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ; 2 (ʣʽʩʽʚʥʠʯʦ-

ʝʢʦʣʦʛʽʯʥʽ, ʙʽʦʪʠʯʥʽ ʪʘ ʬʽʪʦʮʝʥʦʪʠʯʥʽ) ï ʧʨʠʡʤʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ ʫ 

ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʪʘ 3 (ʯʠʥʥʠʢʠ ʚʽʜʥʦʚʣʝʥʥʷ), ʷʢʽ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ ʤʦʞʫʪʴ ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʩʘʥʦʛʝʥʝʟʫ ʜʝʨʝʚʦʩʪʘʥʫ ʽʟ ʧʦʨʫʰʝʥʦʶ 

ʙʽʦʪʠʯʥʦʶ ʩʪʽʡʢʽʩʪʶ. 

ɸʥʘʣʽʟʫʶʯʠ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʟʘʩʘʜʠ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʪʠʯʥʦʩʪʽʡʢʠʭ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʚʠʦʢʨʝʤʣʝʥʦ ʢʣʶʯʦʚʽ ʦʟʥʘʢʠ 

ʩʪʽʡʢʠʭ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ, ʨʦʟʛʣʷʜʘʶʯʠ ʾʭ ʟ ʣʽʩʽʚʥʠʯʦ-ʝʢʦʣʦʛʽʯʥʦʾ, ʙʽʦʪʠʯʥʦʾ ʪʘ 

ʬʽʪʦʮʝʥʦʪʠʯʥʦʾ ʧʝʨʩʧʝʢʪʠʚ.  ʇʨʦʚʽʜʥʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʛʨʫʧʘ ʣʽʩʽʚʥʠʯʦ-ʝʢʦʣʦʛʽʯʥʠʭ 
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ʯʠʥʥʠʢʽʚ. ɿʦʢʨʝʤʘ, ʟʙʘʣʘʥʩʦʚʘʥʘ ʚʽʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʪʘ ʟʤʽʰʘʥʠʡ ʩʢʣʘʜ 

ʜʝʨʝʚʦʩʪʘʥʫ ʟʙʽʣʴʰʫʻ ʡʦʛʦ ʩʪʽʡʢʽʩʪʴ ʜʦ ʰʢʽʜʥʠʢʽʚ ʪʘ ʭʚʦʨʦʙ. ʅʘʜʽʡʥʝ ʧʨʠʨʦʜʥʝ 

ʧʦʥʦʚʣʝʥʥʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʜʘʪʥʽʩʪʴ ʣʽʩʫ ʜʦ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʽ ʛʘʨʘʥʪʫʻ ʡʦʛʦ 

ʜʦʚʛʦʪʨʠʚʘʣʝ ʽʩʥʫʚʘʥʥʷ. ʆʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʭʥʶ ʟʜʦʨʦʚʫ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ, ʘ ʰʠʨʦʢʘ ʝʢʦʣʦʛʽʯʥʘ ʘʤʧʣʽʪʫʜʘ 

ʜʦʟʚʦʣʠʪʴ ʣʽʩʫ ʚʠʪʨʠʤʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʡʦʛʦ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʤʽʥ. ɹʽʦʪʠʯʥʽ ʯʠʥʥʠʢʠ ʧʦʢʣʠʢʘʥʽ ʨʝʛʫʣʶʚʘʪʠ ʨʽʟʥʽ ʚʠʜʠ ʚʟʘʻʤʦʜʽʾ, 

ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʤʝʞʘʭ ʣʽʩʦʚʦʾ ʝʢʦʩʠʩʪʝʤʠ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʩʪʨʫʢʪʫʨʫ ʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʉʠʥʪʘʢʩʦʥʦʤʽʯʥʘ ʧʨʠʥʘʣʝʞʥʽʩʪʴ, ʚʠʜʦʚʠʡ ʩʢʣʘʜ  ʪʘ ʝʢʦʣʦʛʽʯʥʘ 

ʧʨʠʫʨʦʯʝʥʽʩʪʴ ʣʽʩʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba ʻ ʦʜʥʽʻʶ ʟ ʦʟʥʘʢ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ 

ʜʝʨʝʚʦʩʪʘʥʽʚ, ʟʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʬʽʪʦʮʝʥʦʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʜʝʨʝʚʦʩʪʘʥʽʚ ʨʦʟʨʦʙʣʝʥʘ ʰʢʘʣʘ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʬʘʢʪʠʯʥʦʾ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʥʘ ʧʨʠʢʣʘʜʽ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʫʯʘʩʪʶ 

Abies alba. ʅʘ ʦʩʥʦʚʽ ʚʠʦʢʨʝʤʣʝʥʠʭ ʥʘʤʠ 15 ʦʩʥʦʚʥʠʭ ʦʟʥʘʢ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʠ 

ʧʨʦʧʦʥʫʻʤʦ ʨʦʟʨʽʟʥʷʪʠ 3 ʢʘʪʝʛʦʨʽʾ ʩʪʽʡʢʦʩʪʽ: ɯ ʢʘʪʝʛʦʨʽʷ ʩʪʽʡʢʦʩʪʽ (ʩʪʽʡʢʽ ʘʙʦ 

ʥ̔ʝʨʪʥʽ), ɯɯ ʢʘʪʝʛʦʨʽʷ ʩʪʽʡʢʦʩʪʽ (ʟ ʧʦʨʫʰʝʥʦʶ ʩʪʽʡʢʽʩʪʶ ʘʙʦ ʪʦʣʝʨʘʥʪʥʽ) ʽ ɯɯɯ 

ʢʘʪʝʛʦʨʽʷ ʩʪʽʡʢʦʩʪʽ (ʥʝʩʪʽʡʢʽ). 

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʤʘʶʪʴ ʪʝʦʨʝʪʠʯʥʝ ʽ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʨʦʱʫʚʘʥʥʷ ʙʽʦʪʠʯʥʦʩʪʽʡʢʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʽʟ ʧʝʨʝʚʘʞʘʥʥʷʤ 

Abies alba ʫ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʝʜʝʥʥʷ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. 

ʊʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ ʦʙʛʦʚʦʨʝʥʦ ʥʘ 27 ʤʽʞʥʘʨʦʜʥʠʭ ʽ 

ɺʩʝʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʪʘ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ 28 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʽʦʪʠʯʥʘ ʩʪʽʡʢʽʩʪʴ, Abies alba, ʟʙʫʜʥʠʢʠ ʭʚʦʨʦʙ, ʝʪʽʦʣʦʛʽʷ, 

ʧʘʪʦʛʝʥʝʟ, ʝʥʜʦʬʽʪʥʠ, ʝʪʘʧʠ ʜʝʛʨʘʜʘʮʽʾ, ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʥʘʩʘʜʞʝʥʴ, ʚʽʪʘʣʴʥʽ 

ʦʙʣʽʛʘʪʠ. 
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ABSTRACT 

Kulbanska I. M. Forestry and ecological principles of the formation of 

biotic stability of stands with the participation of Abies alba Mill . in the Pokutsko-

Bukovynsky Carpathians. ï Qualification scientific work on manuscript rights. 

Dissertation for obtaining the scientific degree of doctor of biological sciences 

on the specialty 06.03.03 çForest ecology and silvicultureè. National University of Life 

and Environmental Sciences of Ukraine. Kyiv, 2025. 

 

The dissertation provides the theoretical and methodological foundations and 

experimental justifications of the complex impact of forest-ecological factors and 

proposes measures to form and improve the biotic stability of stands with the 

participation of Abies alba in the Pokutsko-Bukovynsky Carpathians. A retrospective 

analysis of the scientific literature combined with our own research indicates large-

scale forest degradation in Ukraine, particularly in the Carpathian region, and beyond. 

The global transformation of the ecosystems of the Carpathians has already led to a 

decrease in the area of forests, changes in their species composition, including as a 

result of the spread of invasive species of pests and pathogens, disruption of the 

functions of forest ecosystems, mass dieback of woody plants, soil degradation, and 

erosion, which collectively destroys sustainable in the past natural mountain forest 

systems. 

Abiotic and anthropic factors are triggers not only for the loss of biotic stability, 

but also for the violation of the systemic interaction of the heterotrophic component of 

the forest biocenosis (primarily myco- and microorganisms of different trophic levels, 

including endophytes, in particular pathogenic) both among themselves and with 

woody plants Currently, studies of the systemic interaction of autotrophs and 

heterotrophs in general, and in the forest biocenosis in particular, are of a fragmentary 

nature. Regarding the endophytic component of the automyco- and microbiota (as a 

powerful vector in epiphytotic pathologies of woody plants), such studies have only 

just begun, and are primary for the research region. Emphasis is placed on the fact that 

endophytism should be considered as a general biological phenomenon. In this regard, 
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it is relevant both from the point of view of understanding general biological problems 

of reducing the biotic stability of stands, and from the point of view of the spread and 

harmfulness of heterotrophic components, in particular myco- and microorganisms 

(including endophytes), in a specific region against the background of the impact of 

climate change, forest vegetation conditions, forestry activities, etc., there is a 

forecasting on this basis of the risks of deterioration of the phytosanitary state of stands 

and measures to increase their biotic stability. 

The theoretical and methodological, methodical and experimental research is 

based on a systematic approach to the knowledge of processes, phenomena, and laws 

of nature using general scientific (analysis, synthesis, observation, experiment, 

comparison) and special (forestry, inventory, bioecological, phytopathological, 

phylogenetic, mycological, microbiological, molecular genetic, etc.) methods.  

Reconnaissance and detailed forest pathological examinations and 

phytopathological studies were carried out on temporary and permanent trial plots by 

generally accepted methods and requirements. The assessment of the sanitary condition 

was carried out using the average index of the sanitary condition according to a 

commonly used formula. Microbiological studies were based on the Hengle-Koch 

triad. Molecular genetic analyses using the GeneJet Genomic DNA Purification Kit 

(ThermoScientific) and the analytical profile index test (API 20E) were used to clarify 

the species affiliation of bacterial isolates. Antagonistic properties in the system 

çbacterium-bacteriumè, and çbacterium-mycomyceteè were studied by the method of 

delayed antagonism. The degree of antagonistic activity of the strains was determined 

by the zones of growth retardation of bacterial and mycomycete cultures with the 

appropriate gradation. The species affiliation of bacteria was specified according to 

Bergey (1994) and other special literature. Microorganisms were identified using 16S 

rRNA gene sequencing according to standard methods (Gardes and Bruns, 1993). The 

system-structural analysis of the mycobiota of forest biocenoses with the participation 

of Abies alba in the research region was based on the processing of herbarium samples 

of mycomycetes. Mycological studies were carried out according to macroscopic, 

microscopic and mycological methods generally accepted in forest phytopathology and 
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mycology using standard nutrient media, and optical equipment. Modern names of 

mycomycetes and their taxonomic affiliation are aligned with the nomenclature 

database MycoBank (n.d.) and the International Code of Botanical Nomenclature 

(n.d.). Phytocenological studies were based on the principles of ecological and floristic 

classification of vegetation using the method of J. Braun-Blanquet (1964). The 

structure and names of syntaxons are given according to W. Matuszkiewicz (2013). 

The work also used information on the current state of forests from the database of 

State Agency of Forest Resources of Ukraine, Ukrainian State Project Forest 

Management Production Association çUkrderzhlisproektè, forestry and forest 

protection enterprises (in particular, State Specialized Forest Protection Enterprise 

çIvano-Frankivsk forest protectionè), Ukrainian Research Institute of Mountain 

Forestry named after P. S. Pasternak. Statistical processing of experimental data was 

carried out by the methods of grapho analytical, correlation, and regression analyses 

using the Microsoft EXCEL-2007 program. 

The analysis of spatio-temporal characteristics of the forests of the experimental 

region in the period from 2001 to 2022 using GIS technologies indicates a decrease in 

the area of forest cover by 19.3 thousand. ha or 12.0 % compared to 2000. It was 

established that the basic factors that led to the reduction of the area of forests are the 

negative primary impact of anthropogenic activity in combination with adverse 

environmental conditions (primarily, hydrothermal stress). The mentioned factors 

became a trigger for the activation of biotic elements of the forest biocenosis, primarily 

the pathogenic myco- and microbiota of woody plants, in particular, vital obligates - 

pathogenic endophytes. Currently, there is a steady trend of deterioration in the sanitary 

condition of the stands of the region's main forest-forming woody plants. According to 

our calculations, the generalized index of the sanitary condition of the forests of the 

Pokutsko-Bukovynsky Carpathians was 2.50, 2.49, and 2.50 in 2021, 2022, and 2023, 

respectively. Average indices of sanitary conditions varied by years of research from 

1.39 to 3.55. The general sanitary condition of the forests of the experimental region 

should be considered weakened at the moment. There is a slow but steady increase in 

the area of disturbed and dieback stands with the participation of the main forest-
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forming species. During the examinations, typical symptoms of tree infection with 

bacteriosis (bacterial wetwood), mycosis (ulcer-tumorous disease, nectriosis), as well 

as a complex of aphilophoroid macromycetes, in particular xylotrophic basidiomycetes 

(Armillaria mellea, Heterobasidion annosum, Fomes fomentarius, Fomitopsis 

pinicola, Phellinus hartigii, etc.) were noted. 

Research has established a certain dependence of the indicators on the sanitary 

condition with the main forestry and taxation indicators of the experimental stands. 

Artificial stands are weakened, while stands of natural origin are characterized by 

increased stability (other things being equal). Almost healthy are stagnant forests; 

weakened ï m =ature stands and young trees; medieval stands are in the risk group. 

The most weakened are the fir stands in conditions of wet beech-spruce forest. Analysis 

of the weakening of forest stands depending on the composition of the stand shows that 

the proportion of fir in the composition within the cenotic optimum (25ï30 %) 

throughout the entire period of growing stands is one of the important factors of its 

resistance. 

At the stage of phytosociological research, facts were obtained that made it 

possible to link together the results of the survey of the sanitary condition of fir stands 

in the Pokutsko-Bukovynsky Carpathians and to identify one of the direct causes of 

Abies alba disease. It was established that the ecological plasticity of A. alba allows it 

to form stands in 29 types of forest in the conditions of the Pokutsko-Bukovynsky 

Carpathians, giving preference, like Fagus sylvatica, to moist conifer types of forest 

vegetation conditions. Also, A. alba is a characteristic or differential species and a 

permanent element of eight forest associations, selected according to the method of 

ecological and floristic classification of vegetation and the method of J. Braun-

Blanquet (1964): Abieti-Piceetum (montanum), Vaccinio myrtilli -Abietetum albae, 

Tilio cordatae-Carpinetum betuli var. Abies alba, Luzulo luzuloidis-Abietetum albae, 

Luzulo luzuloidis-Fagetum var. Abies alba, Luzulo pilosae-Fagetum var. Abies alba, 

Dentario glandulosae-Fagetum var. Abies alba, Galio rotundifolii-Abietetum albae. 

Phytosociological descriptions recorded a distinct difference in the species 

composition of normal-type coenoses and forests with signs of A. alba disease. 
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One of the main reasons for the mass weakening and dieback of Abies alba in 

the Pokutsko-Bukovynsky Carpathians is the spread of systemic, vascular-

parenchymal bacteriosis, which affects all plant organs at all stages of ontogenesis. 

According to the detected typical macroscopic symptoms, in particular, excessive 

openwork of the crown; cracking of the bark of the trunks and the formation of 

depressed necrotic wet wounds, from which bacterial exudate is released during the 

growing season; formation of a wet pathological core; mass appearance of water 

shoots, etc. It was established that this bacteriosis is nothing but bacterial wetwood, the 

causative agent is a phytopathogenic bacterium-polybiotroph Lelliottia nimipressuralis 

(Carter 1945) Brady et al. 2013. It was noted that the prerequisite for the active 

development of any disease of infectious etiology is a decrease in plant immunity due 

to the development of destructive processes caused or enhanced by negative abiotic 

environmental factors. Mass spread of bacteriosis occurs after a dry summer, that is, it 

is hydrothermal stress that contributes to the unregulated spread of the causative agent 

of the mentioned bacteriosis and organisms associated with it (causing agents of root 

rot, trunk pests, and several microxylotrophs). 

The specific conditions of the complex of biotopes of rare sedge vegetation in 

the mountainous conditions of the Pokutsko-Bukovynsky Carpathians led to the 

preservation of the relict cenopulation of Ulmus glabra, which in the last century 

survived the epiphytotium of the çDutch diseaseè and could serve as donors of resistant 

forms of elm for restoration lost stands of trees. It has been established that individuals 

of U. glabra resistant to mycosis have been damaged by a bacterial disease in recent 

years, which leads to the weakening and dieback of old trees. It was investigated and 

experimentally confirmed that the isolates isolated from elm wood infected with 

bacteriosis turned out to be the phytopathogenic bacterium Lelliottia nimipressuralis. 

The scientific work presents the results of research into the symptoms, etiology, 

and pathogenesis of the ulcerative tumor-like disease of Abies alba, which has a 

tendency to spread in the conditions of the Pokutsko-Bukovynsky Carpathians. The 

new name of the disease is substantiated, in particular, it is proposed to use the name 

çulcer-tumorous diseaseè of fir instead of the polynomial name çfir cancerè. A typical 
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sign of infection is the formation of tumors, which eventually transform into ulcers. It 

was established that the tumor-like type of lesion predominates on the undergrowth of 

the fir, and the ulcer type on the plants of the upper tiers. Also, a typical symptom of 

the lesion is the presence of pathologies of the çwitch's broomè type. In the course of 

research into the current condition of the forests of the Pokutsko-Bukovynsky 

Carpathians, individual A. alba trees were recorded, which, within the limits of 

bacterial or mycotic pathology, acquire a characteristic appearance of "thorniness" of 

the trunk due to the formation of a large number of water shoots that have dried up and 

turned into overgrown knots. Such a phenomenon is atypical for a straight, straight 

solid trunk of A. alba. Therefore, the formation of a significant number of side shoots 

by the tree and their abnormal structure generally indicates a disturbance in the life 

processes of the plant and the formation of a reaction-response to stress (stimulus). The 

massive formation of water shoots is evidence of insufficient function of conducting 

tissues blocked by the pathogen, which causes the plant to increase its assimilation 

apparatus. 

An attempt was made to identify the main stages of degradation in the stands of 

the experimental region using the example of Abies alba. The trigger of the first stage 

is a change in temperature and hydrological regimes, which manifests itself in the form 

of a general weakening of the tree stand. The second stage is associated with the 

activation of phytopathogens of various nature, in particular the invasion of Adelges 

piceae. The third stage occurs when the trees are infected with the causative agent of 

bacterial wetwood, as a result of which the formation of clear boundaries of pathology 

centers is observed; dieback and falling of infected trees; increasing infectious 

background. Signs of the transition to the fourth stage of degradation are abnormal 

changes in the structure of wood. Degradation changes are also intensified due to 

Melampsorella cerastii infection of the fir, the trees are colonized by basidial fungi and 

trunk insect pests. The fifth stage is characterized by the forest state restoring the 

processes of disturbed self-regulation. 

It is emphasized that the epiphytotic dieback of forest woody plants is closely 

related to a decrease in the homeostatic balance of tree stands, which leads to the 
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disruption of metabolic processes, and therefore to the redistribution and activation of 

the endophytic component of healthy woody plants and their organs. It should be noted 

that plants, even within the same species, have their own automicrobiota and 

mycobiota, the species composition and especially the ratio of its components can 

change not only in the process of ontogenesis, seasonality, but also within individual 

plant organs. It was established that the species composition of endophytic 

mycoorganisms of vegetative and generative organs of Abies alba includes 19 species 

of fungi of the division Ascomycota, which belong to 3 classes ï Sordariomycetes, 

Dothideomycetes and Eurotiomycetes. Each endophyte produces bioactive substances 

that can potentially exhibit fungicidal, antibacterial, anticancer, and other properties. It 

is shown that endophytic microorganisms, which are most numerously represented by 

the genus Bacillus sp. and Pseudomonas sp., can also act as activators of systemic 

resistance of plants to abiotic and biotic factors, in particular due to the production of 

stress-adaptive metabolites to protect the host plant. 

A comprehensive approach to the assessment of biotic stability is proposed, 

which includes three groups of factors: 1 (abiotic, biotic and anthropic) ï act as 

potential catalysts for the violation of biotic stability; 2 (forestry-ecological, biotic and 

phytocenotic) ï take a direct part in the process of formation of biotic stability and 3 

(recovery factors), which in the future may become the basis for the sanogenesis of a 

tree stand with impaired biotic stability. 

Analyzing the conceptual foundations of the formation of biotically resistant 

stands of the Pokutsko-Bukovynsky Carpathians, the key features of sustainable forest 

ecosystems are identified, considering them from the forestry-ecological, biotic and 

phytocenotic perspectives. The leading place is occupied by the group of forestry and 

ecological factors. In particular, the balanced age structure and mixed composition of 

the stand increases its resistance to pests and diseases. Reliable natural renewal testifies 

to the ability of the forest to self-renew and guarantees its long-term existence. Optimal 

conditions for the growth and development of plants ensure their healthy life activity, 

and a wide ecological amplitude will allow the forest to withstand various 

environmental conditions and increase its resistance to changes. Biotic factors are 
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designed to regulate various types of interactions that occur within the forest 

ecosystem, influencing the structure and functioning. Syntaxonomic affiliation, species 

composition and ecological timing of forests with the participation of Abies alba is one 

of the signs of biotic stability of stands, according to the results of phytocenotic studies. 

In order to assess the biotic stability of stands, a scale was developed to assess 

the actual biotic stability using the example of stands with the participation of Abies 

alba. Based on the 15 main signs and characteristics we have identified, we propose to 

distinguish 3 categories of stability: the 1st category of stability (stable or inert), the 

2nd category of stability (impaired stability or tolerant) and the 3rd category of stability 

(unstable). 

The obtained research results are of theoretical and practical importance for 

ensuring the cultivation of biotically resistant stands with a predominance of Abies alba 

in the Pokutsko-Bukovynsky Carpathians, as well as increasing the efficiency of 

forestry activities. The main provisions of the dissertation are implemented in the 

production and educational process. The theoretical provisions of the dissertation were 

discussed at 27 international and All-Ukrainian scientific and practical conferences and 

published in 28 scientific works. 

Key words: biotic stability, Abies alba, causative agents, etiology, pathogenesis, 

endophytes, stages of degradation, sanitary condition of plantations, vital obligates. 
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33. ɻʦʡʯʫʢ ɸ. ʌ., ɼʨʦʟʜʘ ɺ. ʌ., ʐʚʝʮʴ ʄ. ɺ., ʂʫʣʴʙʘʥʩʴʢʘ ɯ. ʄ. 
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24 

 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʝʨʝʜʦʚʠʱʘ ʽʩʥʫʚʘʥʥʷ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʽ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʚʽʪʘʣʴʥʠʭ ʦʙʣʽʛʘʪʽʚ). 

34. ʂʫʣʴʙʘʥʩʴʢʘ ɯ. ʄ., ɹʦʡʢʦ ɻ. ʆ ʌʽʪʦʧʘʪʦʣʦʛʽʯʥʘ ʪʘ ʝʥʪʦʤʦʣʦʛʽʯʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʽʩʦʚʠʭ ʙʽʦʮʝʥʦʟʽʚ ɼʟʚʽʥʢʽʚʩʴʢʦʛʦ ʅʅɺʎ ɹʦʷʨʩʴʢʦʾ ʃɼʉ. 

çʃʽʩʦʚʘ ʪʠʧʦʣʦʛʽʷ ʷʢ ʦʩʥʦʚʘ ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʧʨʠʨʦʜʠ ʣʽʩʽʚʥʠʮʪʚʘè : ʤʘʪʝʨʽʘʣʠ 
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ʚʽʪʘʣʴʥʠʭ ʦʙʣʽʛʘʪʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʣʽʩʦʚʠʭ ʪʘ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʝʢʦʩʠʩʪʝʤ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ: ʤʘʪʝʨʽʘʣʠ ʤʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. (22 
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ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ.  (21-22 ʪʨʘʚʥʷ 2020 ʨ.). ʈʽʚʥʝ : ʅʋɺɻʇ, 2020. ʉ. 407-410. 

37. ʂʫʣʴʙʘʥʩʴʢʘ ɯ. ʄ., ɻʦʡʯʫʢ ɸ. ʌ. ɹʘʢʪʝʨʽʘʣʴʥʘ ʚʦʜʷʥʢʘ ʜʫʙʘ 
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ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ (26 ʞʦʚʪʥʷ 2022 ʨʦʢʫ), ɯʉʄɸɺ ʅɸɸʅ, ʏʝʨʥʽʛʽʚ. ʉ. 19. 

(ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʝʪʽʦʣʦʛʽʾ, ʩʠʤʧʪʦʤʘʪʠʢʠ ʪʘ ʧʘʪʦʛʝʥʝʟʫ 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ ɯ ʉʂʆʈʆʏɽʅʔ 

 

ɸɹʂ ï ʘʛʝʥʪʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ; 

ʂɸ ï ʢʘʨʪʦʧʣʷʥʠʡ ʘʛʘʨ; 

ʄʇɸ ï ʤôʷʩʦ-ʧʝʧʪʦʥʥʠʡ ʘʛʘʨ;  

ʄʇɹ ï ʤôʷʩʦ-ʧʝʧʪʦʥʥʠʡ ʙʫʣʴʡʦʥ; 

ʂʋʆ ï ʢʽʣʴʢʽʩʪʴ ʢʦʣʥʽʻʫʪʚʦʨʶʶʯʠʭ ʦʜʠʥʠʮʴ; 

IUFRO ï ʄʽʞʥʘʨʦʜʥʘ ʩʧʽʣʢʘ ʣʽʩʦʚʠʭ ʜʦʩʣʽʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʟ ʣʘʪʠʥʩʴʢʦʶ 

ʘʙʨʝʚʽʘʪʫʨʦʶ IUFRO; 

ʇʇ ï ʧʨʦʙʥʽ ʧʣʦʱʽ; 

ɼɿɿ ï ʜʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ; 

ʇʅɼɺ ï ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ ʚʽʜʜʽʣʝʥʥʷ;  

ʆʂʇ ï ʦʙʣʘʩʥʝ ʢʦʤʫʥʘʣʴʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ; 

ɼʇ ï ʜʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ; 

ʃɻ ï ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ; 

ʅʇʇ ï ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ; 

ɼʉɻʇ ï ʜʝʨʞʘʚʥʝ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʛʦʩʧʦʜʘʨʩʴʢʝ ʧʽʜʧʨʠʻʤʩʪʚʦ; 

ʈʇ ï ʨʘʡʦʥʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ; 

ʇʅɼɺ ï ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʝ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʝ ʚʽʜʜʽʣʝʥʥʷ; 

PGPB ï Plant Growth-Promoting Bacteria; 

ɯʆʂ ï ʽʥʜʦʣʽʣʪʨʠʦʮʪʦʚʘ ʢʠʩʣʦʪʘ; 

ʅʅʃ ɹʂɯ ï ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʘ ʣʘʙʦʨʘʪʦʨʽ ̫ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʢʣʽʪʠʥʥʦʾ ʽʥʞʝʥʝʨʽʾ; 

ʇʃʈ ï ʧʦʣʽʤʝʨʘʟʥʘ ʣʘʥʮʶʛʦʚʘ ʨʝʘʢʮʽʷ;  

ɼʅʂ ï ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʥʾʦʚʘ ʢʠʩʣʦʪʘ; 

ʌʇɹ ï ʬʽʪʦʧʘʪʦʛʝʥʥʽ ʙʘʢʪʝʨʽʾ; 

ʈʅʏ ï ʨʝʘʢʮʽʷ ʥʘʜʯʫʪʣʠʚʦʩʪʽ; 

ʋʢʨʅɼɯʛʽʨʣʽʩ ï ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʛʽʨʩʴʢʦʛʦ ʣʽʩʽʚʥʠʮʪʚʘ; 

ʅʋɹʽʇ ʋʢʨʘʾ ʥʠ ï ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ; 

ɸʇʂ ï ʘʛʨʦʧʨʦʤʠʩʣʦʚʠʡ ʢʦʤʧʣʝʢʩ. 
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ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʃʽʩʦʚʽ ʮʝʥʦʟʠ ʻ ʥʝ ʣʠʰʝ ʚʠʟʥʘʯʘʣʴʥʠʤ ʨʝʟʝʨʚʘʪʦʨʦʤ 

ʥʘʟʝʤʥʦʛʦ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʘ ʡ ʮʝʥʪʨʘʣʴʥʦʶ ʢʦʤʧʦʥʝʥʪʦʶ ʙʽʦʛʝʦʭʽʤʽʤʽʯʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ɿʝʤʣʽ ʪʘ ʜʞʝʨʝʣʦʤ ʚʘʞʣʠʚʠʭ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʜʣʷ ʜʦʙʨʦʙʫʪʫ 

ʣʶʜʠʥʠ. ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʫ ʢʦʤʧʣʝʢʩʽ ʟ ʘʥʪʨʦʧʦʛʝʥʥʠʤ 

ʧʨʝʩʦʤ ʧʨʠʟʚʝʣʠ ʜʦ ʚʽʜʯʫʪʥʠʭ ʧʦʨʫʰʝʥʴ ʧʨʠʨʦʜʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʚʟʘʻʤʦʟʚᾷʷʟʢʽʚ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʣʽʩʦʚʦʛʦ ʙʽʦʮʝʥʦʟʫ ʷʢ ʩʘʤʦʨʝʛʫʣʶʶʯʦʾ 

ʩʠʩʪʝʤʠ. 

ʊʝʤʧʠ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘʨʘʟʽ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ ʪʽ, ʧʨʠ ʷʢʠʭ 

ʣʽʩʦʚʽ ʝʢʦʩʠʩʪʝʤʠ, ʜʝ ʧʝʨʝʚʘʞʘʶʪʴ ʥʝʨʫʭʦʤʽ ʜʦʚʛʦʞʠʚʫʯʽ ʦʨʛʘʥʽʟʤʠ, ʟʜʘʪʥʽ 

ʘʜʘʧʪʫʚʘʪʠʩʷ. ɼʝʟʘʜʘʧʪʘʮʽʷ ʣʽʩʽʚ, ʱʦ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, ʧʦʪʝʥʮʽʡʥʦ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤʠ. ʂʨʽʤ ʪʦʛʦ, ʦʩʢʽʣʴʢʠ ʙʘʛʘʪʦ 

ʚʠʜʽʚ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʣʽʩʦʚʦʛʦ ʙʽʦʮʝʥʦʟʫ ʚʘʛʦʤʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʝʨʝʚʘʞʘʶʯʠʭ 

ʚʠʜʽʚ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʚʽʜʪʝʨʤʽʥʦʚʘʥʘ ʨʝʘʢʮʽʷ ʦʩʪʘʥʥʽʭ ʥʘ ʟʤʽʥʫ ʢʣʽʤʘʪʫ ʤʦʞʝ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʥʘʯʥʠʭ ʧʦʨʫʰʝʥʴ ʛʦʤʝʦʩʪʘʟʫ, ʟʙʽʜʥʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʫ ʡʦʛʦ 

ʩʠʩʪʝʤʥʽʡ ʚʟʘʻʤʦʜʽʾ, ʘ ʪʘʢʦʞ ʟʥʠʞʝʥʥʷ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʝʜʠʬʽʢʘʪʦʨʽʚ ʜʝʨʝʚʥʦʾ 

ʢʦʤʧʦʥʝʥʪʠ ʣʽʩʫ. ʇʨʠ ʮʴʦʤʫ ʨʦʣʴ ʟʤʽʥ ʢʣʽʤʘʪʫ ʥʝʤʦʞʣʠʚʦ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʪʘʢ 

ʩʘʤʦ ʥʘʦʯʥʦ, ʷʢ ʨʦʣʴ ʧʘʪʦʛʝʥʽʚ, ʪʦʤʫ ʥʘʨʘʟʽ ʥʝʦʙʭʽʜʥʦ ʧʦʢʣʘʜʘʪʠʩʷ ʥʘ ʥʝʧʨʷʤʽ 

ʜʦʢʘʟʠ. ʅʝʟʨʦʟʫʤʽʣʦ, ʯʠ ʻ ʚʧʣʠʚ ʢʣʽʤʘʪʫ ʧʨʷʤʠʤ ʯʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʤ, ʧʨʦʪʝ 

ʷʩʥʦ, ʱʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚʟʘʻʤʦʜʽʶʪʴ ʽ ʙʫʜʫʪʴ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʚʟʘʻʤʦʜʽʷʪʠ ʽ 

ʚʧʣʠʚʘʪʠ ʥʘ ʩʪʽʡʢʽʩʪʴ ʜʝʨʝʚ ʜʦ ʧʘʪʦʛʝʥʽʚ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʦʭʘʩʪʠʯʥʦʾ 

ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ, ʩʬʦʨʤʦʚʘʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʧʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʪʦʣʝʨʘʥʪʥʦʩʪʽ 

ʚʠʜʫ, ʘ ʪʘʢʦʞ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʪʦʡ ʯʘʩ, ʷʢ ʣʽʩʦʚʽ 

ʜʝʨʝʚʥʽ ʨʦʩʣʠʥʠ ʫ ʙʽʣʴʰʦʩʪʽ ʙʫʜʫʪʴ ʟʤʫʰʝʥʽ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ ʢʣʽʤʘʪʫ ʙʝʟ 

ʚʪʨʫʯʘʥʥʷ ʣʶʜʠʥʠ, ʪʦ ʨʘʮʽʦʥʘʣʴʥʠʤ ʚʝʜʝʥʥʷʤ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ 

ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʦʢʨʝʤʠʭ ʣʽʩʦʚʠʭ 

ʜʽʣʷʥʢʘʭ ʤʦʞʥʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʥʝʙʘʞʘʥʽ ʝʬʝʢʪʠ ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ 

ʚʽʜʤʠʨʘʥʥʷ ʜʝʨʝʚ ʚʥʘʩʣʽʜʦʢ ʢʣʽʤʘʪʠʯʥʠʭ (ʧʦʛʦʜʥʠʭ) ʘʥʦʤʘʣʽʡ. 
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ʇʨʝʜʩʪʘʚʣʝʥʽ ʥʘʧʨʘʮʶʚʘʥʥʷ ʜʦʢʪʦʨʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʩʧʨʷʤʦʚʘʥʽ 

ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʛʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʫ ʛʘʣʫʟʽ ʣʽʩʦʟʥʘʚʩʪʚʘ, ʝʢʦʣʦʛʽʾ ʪʘ 

ʬʽʪʦʧʘʪʦʣʦʛʽʾ. ʆʙʨʘʥʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʤʘ ʻ ʘʢʪʫʘʣʴʥʦʶ ʟ ʦʛʣʷʜʫ ʥʘ ʧʨʦʙʣʝʤʫ 

ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʨʫʰʝʥʥʷ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʣʽʩʽʚ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʫ 

ʢʦʥʪʝʢʩʪʽ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʪʘ ʥʝʜʦʩʢʦʥʘʣʦʾ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʢʩʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ʧʘʪʦʣʦʛʽʡ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʶ ʚʠʢʦʥʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʤʘʪʠʯʥʦʛʦ ʧʣʘʥʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ 

ʟʘ ʪʝʤʦʶ: çɼʦʩʣʽʜʠʪʠ ʩʪʘʥ ʽ ʩʪʨʫʢʪʫʨʫ ʛʽʨʩʴʢʠʭ ʟʘʭʠʩʥʠʭ ʣʽʩʽʚ ʽ ʨʦʟʨʦʙʠʪʠ ʟʘʭʦʜʠ 

ʟ ʾʭ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0120U105144, 

ʪʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 2020ï2024 ʨʨ.), ʘ ʪʘʢʦʞ ʛʦʩʧʨʦʟʨʘʭʫʥʢʦʚʠʭ ʪʝʤ çɼʦʩʣʽʜʠʪʠ 

ʬʽʪʦʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʣʠʩʪʷʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʫ ɼʇ çʉʣʦʚʝʯʘʥʩʴʢʠʡ ʣʽʩʛʦʩʧ ɸʇʂè 

(ʅ-03-25/ʟ ʚʽʜ 31.03.2023 ʨ., ʪʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ ʟ 31.03.2023 ʨ. ʧʦ 31.12.2024 ʨ.), 

çɼʦʩʣʽʜʠʪʠ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʬʽʪʦʬʘʛʽʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʫ ɼʇ çʉʣʦʚʝʯʘʥʩʴʢʠʡ 

ʣʽʩʛʦʩʧ ɸʇʂ ʪʘ ʚʠʟʥʘʯʠʪʠ ʰʣʷʭʠ ʧʦʣʽʧʰʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʣʽʩʽʚè (ʅ-11-

02/23 ʚʽʜ 17.11.2023 ʨ., ʪʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ ʟ 17.11.2023 ʨ. ʧʦ 31.07.2024 ʨ.). ɼʦ 

ʚʠʢʦʥʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʥʘʫʢʦʚʠʭ ʪʝʤ ʟʜʦʙʫʚʘʯʢʘ ʟʘʣʫʯʘʣʘʩʷ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ 

ʚʠʢʦʥʘʚʮʝʤ ʦʢʨʝʤʠʭ ʨʦʟʜʽʣʽʚ.  

ʄʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʚʩʪʘʥʦʚʠʪʠ ʚʠʜʦʚʠʡ ʩʢʣʘʜ, ʪʦʢʩʠʢʦʧʘʪʦʛʝʥʥʠʡ ʧʦʪʝʥʮʽʘʣ ʽ ʧʦʰʠʨʝʥʥʷ ʟʙʫʜʥʠʢʽʚ 

ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʫ ʢʦʥʪʝʢʩʪʽ ʣʽʩʽʚʥʠʯʦ-ʝʢʦʣʦʛʽʯʥʠʭ, ʙʽʦʪʠʯʥʠʭ ʪʘ 

ʬʽʪʦʮʝʥʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʷʢ ʧʝʨʝʜʫʤʦʚʠ ʧʦʨʫʰʝʥʥʷ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʫ 

ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʣʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʫʟʘʛʘʣʴʥʠʪʠ ʥʘʫʢʦʚʽ ʥʘʜʙʘʥʥʷ ʱʦʜʦ ʙʘʟʦʚʠʭ ʪʨʠʛʝʨʽʚ 

ʟʥʠʞʝʥʥʷ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʣʽʩʽʚ ʚ ʋʢʨʘʾʥʽ ʪʘ ʚ ʟʘʨʫʙʽʞʞʽ; 

ï ʦʮʽʥʠʪʠ ʩʫʯʘʩʥʠʡ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʫʯʘʩʪʽ Abies alba; 

ï ʚʠʟʥʘʯʠʪʠ ʧʦʰʠʨʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʽ ʮʝʥʦʪʠʯʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʘʪʦʛʝʥʥʦʾ ʙʽʦʪʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʦʩʥʦʚʥʠʭ ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʝʨʝʚʦʩʪʘʥʽʚ; 
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ï ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʽ ʚʠʟʥʘʯʠʪʠ ʪʦʢʩʠʢʦʧʘʪʦʛʝʥʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʤʽʢʦ- ʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʣʽʩʘʭ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ; 

ï ʜʦʩʣʽʜʠʪʠ ʩʠʤʧʪʦʤʘʪʠʢʫ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ 

ʪʘ ʤʦʨʬʦʣʦʛʦ-ʢʫʣʴʪʫʨʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʾʾ ʟʙʫʜʥʠʢʘ; 

ï ʚʠʦʢʨʝʤʠʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʝʪʘʧʽʚ ʜʝʛʨʘʜʘʮʽʾ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟ ʫʯʘʩʪʶ Abies 

alba; 

ï ʚʠʟʥʘʯʠʪʠ ʙʽʦʮʝʥʦʪʠʯʥʽ ʯʠʥʥʠʢʠ ʩʪʽʡʢʦʩʪʽ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʫʯʘʩʪʶ Abies 

alba ʫ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ; 

ï ʧʨʦʚʝʩʪʠ ʦʮʽʥʶʚʘʥʥʷ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ (ʥʘ 

ʧʨʠʢʣʘʜʽ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟ ʫʯʘʩʪʶ Abies alba); 

ï ʟᾷʷʩʫʚʘʪʠ ʨʦʣʴ ʽ ʤʽʩʮʝ ʝʥʜʦʬʽʪʽʚ ʚ ʝʧʽʬʽʪʦʪʽʡʥʠʭ ʧʘʪʦʣʦʛʽʷʭ ʣʽʩʦʚʠʭ 

ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʫ ʨʝʛʽʦʥʽ ʜʦʩʣʽʜʞʝʥʥʷ; 

ï ʨʦʟʨʦʙʠʪʠ ʧʨʦʧʦʟʠʮʽʾ ʩʪʦʩʦʚʥʦ ʧʽʜʚʠʱʝʥʥʷ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba ʚ ʤʝʞʘʭ ʜʦʩʣʽʜʥʦʛʦ ʨʝʛʽʦʥʫ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʬʽʪʦʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʜʝʨʝʚʦʩʪʘʥʽʚ ʜʦʩʣʽʜʥʦʛʦ 

ʨʝʛʽʦʥʫ ʚ ʩʠʩʪʝʤʥʽʡ ʚʟʘʻʤʦʜʽʾ ʘʙʽʦʪʠʯʥʠʭ ʽ ʙʽʦʪʠʯʥʠʭ, ʫ ʪ.ʯ. ʧʘʪʦʛʝʥʥʠʭ, 

ʯʠʥʥʠʢʽʚ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʪʘ ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʬʦʨʤʫʚʘʥʥʷ 

ʙʽʦʪʠʯʥʦʩʪʽʡʢʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʚʪʦʨʢʦʶ ʚʠʢʦʥʘʥʦ ʘʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ 

(ʟʦʢʨʝʤʘ, ʟʜʽʡʩʥʝʥʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʣʽʩʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ 

ʂʘʨʧʘʪ ʧʽʜ ʚʧʣʠʚʦʤ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ), ʦʙˇʨʫʥʪʦʚʘʥʦ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʪʘ 

ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ, ʧʽʜʽʙʨʘʥʦ ʪʘ ʦʧʨʘʮʴʦʚʘʥʦ ʩʫʯʘʩʥʽ ʩʧʝʮʽʘʣʴʥʽ ʤʝʪʦʜʠ ʪʘ 

ʤʝʪʦʜʠʢʠ ʜʦʩʣʽʜʞʝʥʴ (ʣʽʩʽʚʥʠʯʽ, ʪʘʢʩʘʮʽʡʥʽ, ʬʽʪʦʮʝʥʦʣʦʛʽʯʥʽ, ʤʽʢʦʣʦʛʽʯʥʽ ʪʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ), ʟʘʢʣʘʜʝʥʽ ʪʠʤʯʘʩʦʚʽ ʧʨʦʙʥʽ ʧʣʦʱʽ ʚ ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ ʬʽʣʽʡ 

çʂʫʪʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè, çɺʝʨʭʦʚʠʥʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè, 

çɻʨʠʥʷʚʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè, çɹʝʨʝʛʦʤʝʪʩʴʢʝ ʣʽʩʦʤʠʩʣʠʚʩʴʢʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦè, çʏʝʨʥʽʚʝʮʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè  ɼʝʨʞʘʚʥʦʛʦ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ çʃʽʩʠ ʋʢʨʘʾʥʠè, ʨʘʡʦʥʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ çʂʦʩʽʚʩʴʢʠʡ ʨʘʡʘʛʨʦʣʽʩè ʦʙʣʘʩʥʦʛʦ ʢʦʤʫʥʘʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 
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çIʚʘʥʦ-ʌʨʘʥʢiʚʩʴʢʦʙʣʘʛʨʦʣiʩè, ɺʝʨʭʦʚʠʥʩʴʢʦʛʦ ʨʘʡʦʥʥʦʛʦ ʣʽʩʛʦʩʧʫ, ʘ ʪʘʢʦʞ ʚ 

ʅʘʮʽʦʥʘʣʴʥʠʭ ʧʨʠʨʦʜʥʠʭ ʧʘʨʢʘʭ çɻʫʮʫʣʴʱʠʥʘè, çʏʝʨʝʤʦʩʴʢʠʡè ʪʘ 

çɺʠʞʥʠʮʴʢʠʡè, ʷʢʽ ʧʦʚʥʽʩʪʶ ʨʝʧʨʝʟʝʥʪʫʶʪʴ ʪʠʧʦʚʽ ʫʤʦʚʠ ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʅʘ ʙʘʟʽ ʅʅʃ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʢʣʽʪʠʥʥʦʾ ʽʥʞʝʥʝʨʽʾ ʅʋɹʽʇ ʋʢʨʘʾʥʠ ʪʘ ɯʥʩʪʠʪʫʪʫ 

ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʽ ʚʽʨʫʩʦʣʦʛʽʾ ʽʤ. ɼ.ʂ. ɿʘʙʦʣʦʪʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ ʧʨʦʚʝʜʝʥʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʪʦʛʝʥʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʽʢʦ- ʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʾʭ ʽʜʝʥʪʠʬʽʢʘʮʽʷ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ: 

ʚʧʝʨʰʝ: 

ï ʚʠʟʥʘʯʝʥʦ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦ- ̔  ʤʽʢʦʙʽʦʪʠ, ʧʦʚᾷʷʟʘʥʦʾ ʟ 

ʜʝʛʨʘʜʘʮʽʻʶ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʫʯʘʩʪʽ Abies alba, ʚ ʾʭ ʩʠʩʪʝʤʥʽʡ ʚʟʘʻʤʦʜʽʾ ʟ ʣʽʩʦʚʠʤʠ 

ʜʝʨʝʚʥʠʤʠ ʨʦʩʣʠʥʘʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʣʽʩʽʚʥʠʯʦ-ʝʢʦʣʦʛʽʯʥʠʭ, ʙʽʦʪʠʯʥʠʭ ʪʘ 

ʬʽʪʦʮʝʥʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʷʢ ʧʝʨʝʜʫʤʦʚ ʧʦʨʫʰʝʥʥʷ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʫ ʣʽʩʘʭ 

ʜʦʩʣʽʜʥʦʛʦ ʨʝʛʽʦʥʫ; 

ï ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʰʠʨʝʥʥʷ ʟʙʫʜʥʠʢʽʚ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʽ ʮʝʥʦʪʠʯʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʘʪʦʛʝʥʥʦʾ ʙʽʦʪʠ ʫ ʨʽʟʥʠʭ 

ʪʠʧʘʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʽ ʚ ʣʽʩʘʭ ʨʽʟʥʦʛʦ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ, ʘ ʪʘʢʦʞ ʛʝʥʝʟʠʩʫ 

ʣʽʩʦʩʪʘʥʫ ʷʢ ʯʠʥʥʠʢʘ ʡʦʛʦ ʙʽʦʪʠʯʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ; 

ï ʜʦʩʣʽʜʞʝʥʦ ʛʦʣʦʚʥʽ ʧʨʝʜʠʢʪʦʨʠ ʦʩʣʘʙʣʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʫʯʘʩʪʽ Abies 

alba ʪʘ ʚʠʦʢʨʝʤʣʝʥʦ ʩʪʘʜʽʾ ʾʾ ʜʝʛʨʘʜʘʮʽʾ; 

ï ʟᾷʷʩʦʚʘʥʦ ʩʠʤʧʪʦʤʘʪʠʢʫ ʽ ʝʪʽʦʣʦʛʽʶ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʦʾ ʭʚʦʨʦʙʠ; 

ï ʩʬʦʨʤʦʚʘʥʦ ʩʭʝʤʫ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʨʦʩʣʠʥ; 

ï ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʪʝʥʮʽʡʥʫ ʨʦʣʴ ʝʥʜʦʬʽʪʥʦʾ ʤʽʢʦ- ʪʘ ʤʽʢʨʦʙʽʦʪʠ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ;  

ï ʟ ʪʢʘʥʠʥ Abies alba, ʥʘ ʦʩʥʦʚʽ ʩʫʢʫʧʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʨʬʦʣʦʛʦ-

ʢʫʣʴʪʫʨʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟʫ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʥʫʢʣʝʦʪʠʜʽʚ 

ʬʨʘʛʤʝʥʪʫ ʛʝʥʘ 16S ʨʈʅʂ, ʚʠʜʽʣʝʥʦ ʰʪʘʤ Lelliottia amnigena Ab(L-22) ʷʢ 

ʩʢʣʘʜʥʠʢ ʝʥʜʦʬʽʪʥʦʾ ʤʽʢʨʦʙʽʦʪʠ ʪʘ ʚʥʝʩʝʥʦ ʜʦ ʙʘʟʠ ʜʘʥʠʭ GenBank ʟʘ ʥʦʤʝʨʦʤ 

PP734867; 

ï ʦʮʽʥʝʥʦ ʙʽʦʧʨʦʪʝʢʪʦʨʥʽ ʪʘ ʘʥʪʘʛʦʥʽʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʘʢʪʝʨʽʡ, ʱʦ ʟʜʘʪʥʽ 

ʧʽʜʚʠʱʫʚʘʪʠ ʙʽʦʪʠʯʥʫ ʩʪʽʡʢʽʩʪʴ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ; 
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ï ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʟʘʩʘʜʠ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʪʠʯʥʦʩʪʽʡʢʠʭ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ; 

 ï ʫʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʦʣʦʛʽʶ ʜʦʩʣʽʜʞʝʥʴ ʜʝʨʝʚʦʩʪʘʥʽʚ ʽʟ ʦʟʥʘʢʘʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʝʜʠʬʽʢʘʪʦʨʥʦʛʦ ʚʠʜʫ;  

ï ʨʦʟʰʠʨʝʥʦ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʷʚʣʝʥʥʷ ʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʪʘʥʫ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʽ ʟʥʠʞʝʥʠʤ ʩʪʫʧʝʥʝʤ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ; 

ʥʘʙʫʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ: 

ï ʧʦʣʽʬʘʢʪʦʨʽʘʣʴʥʘ ʪʝʦʨʽʷ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʜʝʛʨʘʜʘʮʽʡ ʜʝʨʝʚʦʩʪʘʥʽʚ 

ʷʢ ʦʟʥʘʢʠ ʧʦʨʫʰʝʥʥʷ ʾʭ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʧʽʜ ʚʧʣʠʚʦʤ ʯʠʥʥʠʢʽʚ ʜʦʚʢʽʣʣʷ; 

ï ʬʽʪʦʮʝʥʦʪʠʯʥʘ ʤʝʪʦʜʠʢʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʣʽʩʘʭ; 

ï  ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʷʚʣʝʥʥʷ ʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʪʘʥʫ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʽ 

ʟʥʠʞʝʥʠʤ ʩʪʫʧʝʥʝʤ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʟʘʭʦʜʽʚ ʽʟ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʦ-ʙʽʦʪʠʯʥʦʾ 

ʩʪʽʡʢʦʩʪʽ ʜʝʨʝʚʦʩʪʘʥʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ. ɿʦʢʨʝʤʘ, ʰʣʷʭʦʤ 

ʧʽʜʙʦʨʫ ʙʽʦʪʠʯʥʦʩʪʽʡʢʠʭ (ʨʝʟʠʩʪʝʪʥʠʭ) ʬʦʨʤ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʜʣʷ 

ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʘʛʦʥʽʩʪʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ ʟʘʭʠʩʪʫ ʣʽʩʽʚ ʚʽʜ ʟʙʫʜʥʠʢʽʚ 

ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ. 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʚʠʨʦʙʥʠʯʫ 

ʜʽʷʣʴʥʽʩʪʴ ʬʽʣʽʡ çʂʫʪʩʴʢʝ ʃɻè ʪʘ çʏʝʨʥʽʚʝʮʴʢʝ ʃɻè, ʋʢʨʅɼɯʛʽʨʣʽʩ ʽʤ. ʇ.ʉ. 

ʇʘʩʪʝʨʥʘʢʘ, ɺʆ çʋʢʨʜʝʨʞʣʽʩʧʨʦʝʢʪè. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ 

ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʧʽʜ ʯʘʩ ʚʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥ çʃʽʩʦʚʘ ʬʽʪʦʧʘʪʦʣʦʛʽʷè, 

çɯʥʪʝʛʨʦʚʘʥʠʡ ʟʘʭʠʩʪ ʣʽʩʫè, çɿʘʭʠʩʪ ʜʝʢʦʨʘʪʠʚʥʠʭ ʨʦʩʣʠʥè, çɻʨʠʙʠ ʣʽʩʽʚ 

ʋʢʨʘʾʥʠè ʩʪʫʜʝʥʪʘʤ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 205 çʃʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ʪʘ 206 çʉʘʜʦʚʦ-

ʧʘʨʢʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ʆʉ çʄʘʛʽʩʪʨè ʪʘ ʆʉ çɹʘʢʘʣʘʚʨè ʫ ʅʘʮʽʦʥʘʣʴʥʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʷ ʻ ʟʘʚʝʨʰʝʥʦʶ ʥʘʫʢʦʚʦʶ 

ʧʨʘʮʝʶ, ʚʠʢʦʥʘʥʦʶ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʨʽʯʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʜʦʙʫʚʘʯʢʠ, 
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ʷʢʦʶ ʟʜʽʡʩʥʝʥʦ ʦʛʣʷʜ ʜʞʝʨʝʣ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟʘ ʾʾ ʪʝʤʦʶ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ  

ʡʦʛʦ ʤʝʪʫ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ  

ʧʽʜʭʦʜʠ. ɸʚʪʦʨʢʦʶ ʧʨʦʚʝʜʝʥʦ ʦʙʩʪʝʞʝʥʥʷ ʥʘʩʘʜʞʝʥʴ, ʟʘʢʣʘʜʝʥʦ ʧʨʦʙʥʽ ʧʣʦʱʽ, 

ʟʜʽʡʩʥʝʥʦ ʦʙʣʽʢ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʴʦʚʠʭ ʽ ʢʘʤʝʨʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʩʪʘʪʠʩʪʠʯʥʫ 

ʦʙʨʦʙʢʫ ʡ ʘʥʘʣʽʟ ʟʽʙʨʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʫʟʘʛʘʣʴʥʝʥʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ.  

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʥʘʚʝʜʝʥʠʭ ʫ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʥʘʫʢʦʚʠʭ ʧʦʣʦʞʝʥʴ,  

ʚʠʩʥʦʚʢʽʚ ʽ ʧʨʦʧʦʟʠʮʽʡ ʥʘʣʝʞʘʪʴ ʦʩʦʙʠʩʪʦ ʟʜʦʙʫʚʘʯʮʽ ʪʘ ʻ ʾʾ ʥʘʫʢʦʚʠʤ ʜʦʨʦʙʢʦʤ. 

ɼʝʷʢʽ ʨʝʟʫʣʴʪʘʪʠ ʦʜʝʨʞʘʥʦ ʫ ʩʧʽʚʧʨʘʮʽ ʟ ʽʥʰʠʤʠ ʥʘʫʢʦʚʮʷʤʠ, ʧʨʦ  ʱʦ ʩʚʽʜʯʘʪʴ 

ʩʧʽʣʴʥʽ ʥʘʫʢʦʚʽ ʧʫʙʣʽʢʘʮʽʾ ʪʘ ʧʦʩʠʣʘʥʥʷ ʚ ʪʝʢʩʪʽ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʘ ʾʾ ʚʥʝʩʦʢ 

ʚ ʦʧʫʙʣʽʢʦʚʘʥʽ ʨʘʟʦʤ ʽʟ ʩʧʽʚʘʚʪʦʨʘʤʠ ʥʘʫʢʦʚʽ ʧʨʘʮʽ ʧʦʣʷʛʘʻ ʫ ʧʦʩʪʘʥʦʚʮʽ 

ʧʨʦʙʣʝʤʠ, ʨʦʟʨʦʙʮʽ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʫʟʘʛʘʣʴʥʝʥʥʽ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʜʦʙʫʚʘʯʢʦʶ ʧʽʜʛʦʪʦʚʣʝʥʦ ʪʝʢʩʪ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʩʥʦʚʢʠ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʫ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ 

ʜʠʩʝʨʪʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʘ ʦʙʛʦʚʦʨʝʥʦ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʽ ɺʩʝʫʢʨʘʾʥʩʴʢʠʭ __ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ: çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʣʽʩʦʚʦʛʦ ʽ ʩʘʜʦʚʦ-

ʧʘʨʢʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘè (ʤ. ʋʤʘʥʴ, 23-24 ʪʨʘʚʥʷ 2018 ʨ.); çʅʘʫʢʦʚʠʡ ʧʦʰʫʢ 

ʤʦʣʦʜʽ ʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʣʽʩʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘè (ʤ. ʂʠʾʚ, 21 ʙʝʨʝʟʥʷ 2019 ʨ.); çʉʫʯʘʩʥʠʡ ʩʪʘʥ ʽ ʧʝʨʩʧʝʢʪʠʚʠ 

ʨʦʟʚʠʪʢʫ ʣʘʥʜʰʘʬʪʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʫʨʙʦʝʢʦʣʦʛʽʾ ʪʘ ʬʽʪʦʤʝʣʽʦʨʘʮʽʾè: (ʤ. ʃʴʚʽʚ, 4-5 ʢʚʽʪʥʷ 2019 ʨ.); çʂʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ 

ʪʘ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ.  ɺʠʢʣʠʢʠ ʜʣʷ ʘʛʨʘʨʥʦʾ ʥʘʫʢʠ ʪʘ ʦʩʚʽʪʠè (ʂʠʾʚ ï 

ʄʠʢʦʣʘʾʚ ï ʍʝʨʩʦʥ, 10-12 ʢʚʽʪʥʷ 2019 ʨ.); çʃʽʩʦʚʘ ʪʠʧʦʣʦʛʽʷ ʷʢ ʦʩʥʦʚʘ 

ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʧʨʠʨʦʜʠ ʣʽʩʽʚʥʠʮʪʚʘè (ʤ. ʂʠʾʚ, 9-12 ʞʦʚʪʥʷ 2019 ʨ.); 

çɼʦʩʣʽʜʞʝʥʥʷ ʣʽʩʦʚʠʭ ʪʘ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʝʢʦʩʠʩʪʝʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫè (ʤ. ʂʠʾʚ, 22 ʚʝʨʝʩʥʷ 2020 ʨ.); çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ 

ʩʫʯʘʩʥʦʾ ʥʘʫʢʠè (ʤ. ʈʽʚʥʝ, 21-22 ʪʨʘʚʥʷ 2020 ʨ.); çʇʨʦʙʣʝʤʠ ʚʝʜʝʥʥʷ ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʣʽʩʦʚʠʭ ʽ ʤʠʩʣʠʚʩʴʢʠʭ ʨʝʩʫʨʩʽʚè (ʤ. ɾʠʪʦʤʠʨ, 25 ʚʝʨʝʩʥʷ 2020 ʨ.); 

çIdeas and innovations in natural sciencesè (ʤ. ʃʶʙʣʽʥ, ʇʦʣʴʱʘ, 12ï13 ʙʝʨʝʟʥʷ 2021 

ʨ.); çInterdisciplinary research: scientific horizons and perspectivesè (ɺʽʣʴʥʶʩ, 
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ʃʠʪʚʘ, 12 ʙʝʨʝʟʥʷ 2021 ʨ.); çʃʽʩʽʚʥʠʯʘ ʥʘʫʢʘ: ʩʪʘʥ, ʧʨʦʙʣʝʤʠ, ʧʝʨʩʧʝʢʪʠʚʠ 

ʨʦʟʚʠʪʢʫè (ʤ. ʍʘʨʢʽʚ, 23-24 ʯʝʨʚʥʷ 2021 ʨ.); çʖʥʽʩʪʴ ʥʘʫʢʠ ï 2022: ʉʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʛʫʤʘʥʽʪʘʨʥʽ ʘʩʧʝʢʪʠ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘè (ʤ. ʏʝʨʥʽʛʽʚ, 15-16 

ʯʝʨʚʥʷ 2022 ʨ.); çʃʽʩʠ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʚʠʢʣʠʢʽʚè (ʤ. ʍʘʨʢʽʚ, 20 ʞʦʚʪʥʷ 2022 

ʨ.); çʄʽʢʨʦʙʽʦʣʦʛʽʷ ʚ ʩʫʯʘʩʥʦʤʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽè (ʤ. 

ʏʝʨʥʽʛʽʚ, 26 ʞʦʚʪʥʷ 2022 ʨ.); çʄʦʣʦʜʽʞʥʘ ʥʘʫʢʘ ʟʘʨʘʜʠ ʤʠʨʫ ʪʘ ʨʦʟʚʠʪʢʫè (ʤ. 

ʏʝʨʥʽʚʮʽ, 9ï11 ʣʠʩʪʦʧʘʜʘ 2022 ʨ.); çʃʽʩʠ ʪʘ ʫʨʙʦʝʢʦʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ 

ʚʽʡʥʠ: ʩʪʘʥ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷè (ʤ. ʂʠʾʚ, 18 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.); 

çʇʨʦʜʦʚʦʣʴʯʘ ʪʘ ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʪʘ ʧʦʚʦʻʥʥʦʾ ʚʽʜʙʫʜʦʚʠè (ʤ. 

ʂʠʾʚ, 25 ʪʨʘʚʥʷ 2023 ʨ.); çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʣʽʩʦʚʠʭ ʪʘ 

ʫʨʙʦʝʢʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ  ʩʪʘʥʫè (ʤ. ʂʠʾʚ, 23 ʣʠʩʪʦʧʘʜʘ 2023 

ʨ.); çʅʘʫʢʦʚʽ ʦʩʥʦʚʠ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʣʽʩʦʚʠʭ 

ʪʘ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʝʢʦʩʠʩʪʝʤè (ʤ. çʃʽʩʽʚʥʠʯʘ ʦʩʚʽʪʘ ʽ ʥʘʫʢʘ: ʩʪʘʥ, ʧʨʦʙʣʝʤʠ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫè (ʤ. ʄʘʣʠʥ, 21 ʙʝʨʝʟʥʷ 2024 ʨ.); çʉʫʯʘʩʥʠʡ ʩʪʘʥ, 

ʧʨʦʙʣʝʤʠ, ʧʝʨʩʧʝʢʪʠʚʠ ʪʘ ʟʘʚʜʘʥʥʷ ʚʽʜʪʚʦʨʝʥʥʷ ʣʽʩʽʚ ʚ ʫʤʦʚʘʭ ʘʥʪʨʦʧʦʮʝʥʫè (ʤ. 

ʂʠʾʚ, 4 ʢʚʽʪʥʷ 2024 ʨ.); çʅʘʙʣʠʞʝʥʝ ʜʦ ʧʨʠʨʦʜʠ ʣʽʩʽʚʥʠʮʪʚʦ: ʧʨʦʙʣʝʤʠ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠè (ʤ. ʂʠʾʚ, 25-26 ʢʚʽʪʥʷ 2024 ʨ.); çʂʦʣʝʩʥʽʢʦʚʩʴʢʽ ʯʠʪʘʥʥʷè (ʤ. 

ʍʘʨʢʽʚ,19 ʣʠʩʪʦʧʘʜʘ 2024 ʨ.); çʃʽʩʦʪʝʭʥʽʯʥʘ ʦʩʚʽʪʘ ʽ ʥʘʫʢʘ: ʚʠʢʣʠʢʠ ʩʴʦʛʦʜʝʥʥʷ 

ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫè (ʤ. ʃʴʚʽʚ, 23-25 ʞʦʚʪʥʷ 2024 ʨ.). 

ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ 54 ʥʘʫʢʦʚʠʭ 

ʧʫʙʣʽʢʘʮʽʷʭ, ʟ ʷʢʠʭ  6 ʩʪʘʪʝʡ ʫ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʚʢʣʶʯʝʥʠʭ ʜʦ ʇʝʨʝʣʽʢʫ  

ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ, 18 ʩʪʘʪʝʡ ʫ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ, 

ʚʢʣʶʯʝʥʠʭ ʜʦ ʢʘʪʝʛʦʨʽʾ çɸè ʇʝʨʝʣʽʢʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ, ʘʙʦ  ʫ 

ʟʘʢʦʨʜʦʥʥʠʭ ʚʠʜʘʥʥʷʭ, ʧʨʦʽʥʜʝʢʩʦʚʘʥʠʭ ʫ ʙʘʟʘʭ ʜʘʥʠʭ Web of Science Core 

Collection ʪʘ/ʘʙʦ Scopus (ʟ ʥʠʭ 1 ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ Q1, 1 ï Q2, 6 ï Q3, 10 ï Q4), 2 

ʩʪʘʪʪʽ ʫ ʧʝʨʽʦʜʠʯʥʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʜʝʨʞʘʚ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ, 28 ʪʝʟʘʭ 

ʥʘʫʢʦʚʠʭ ʜʦʧʦʚʽʜʝʡ. 
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ʈʆɿɼɯʃ 1 

ʇʈʆɹʃɽʄɸ ɻʃʆɹɸʃʔʅʆɻʆ ʇʆʈʋʐɽʅʅʗ ɹɯʆʊʀʏʅʆɰ ʉʊɯʁʂʆʉʊɯ 

ʂɸʈʇɸʊʉʔʂʀʍ ʃɯʉɯɺ ʋ ʂʆʅʊɽʂʉʊɯ ʂʃɯʄɸʊʀʏʅʀʍ ɿʄɯʅ  

 

1.1. ʈʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʣʽʩʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʂʘʨʧʘʪ ʧʽʜ 

ʚʧʣʠʚʦʤ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ  

 

ʅʘʜʟʚʠʯʘʡʥʫ ʩʪʫʨʙʦʚʘʥʽʩʪʴ ʫ ʟʚôʷʟʢʫ ʟ ʛʣʦʙʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ ʢʣʽʤʘʪʫ 

ʩʴʦʛʦʜʥʽ ʚʠʢʣʠʢʘʻ ʚʠʩʦʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʟʥʠʞʝʥʥʷ ʚʠʜʦʚʦʛʦ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. ʎʷ 

ʧʨʦʙʣʝʤʘ ʟʥʘʡʰʣʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʤʘʪʝʨʽʘʣʘʭ ʥʘ ʢʦʥʬʝʨʝʥʮʽʾ ʆʆʅ ʚ ʈʽʦ-ʜʝ-

ɾʘʥʝʡʨʦ (1992 ʨ.) ʱʦʜʦ ʧʠʪʘʥʴ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʨʦʟʚʠʪʢʫ, ʘ ʪʘʢʦʞ ʥʘ 

ʬʦʨʫʤʘʭ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʪʘ ʩʚʽʪʦʚʦʛʦ ʤʘʩʰʪʘʙʽʚ: ʂʦʥʬʝʨʝʥʮʽʷ ʤʽʥʽʩʪʨʽʚ ʜʦʚʢʽʣʣʷ 

(ʉʦʬʽʷ, 1995 ʨ.), ɺʩʝʩʚʽʪʥʷ ʟʫʩʪʨʽʯ çʉʘʤʽʪ ɿʝʤʣʽè ʟʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

(ʁʦʭʘʥʝʩʙʫʨʛ, 2002 ʨ.), ʄʽʞʥʘʨʦʜʥʠʡ ʙʦʪʘʥʽʯʥʠʡ ʢʦʥʛʨʝʩ ʚ ɸʚʩʪʨʽʾ (ɺʽʜʝʥʴ, 

2005 ʨ.) ʈʽʦ +20 ï ʢʦʥʬʝʨʝʥʮʽʷ ʆʆʅ ʟʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ (2012 ʨ.) ʪʘ ʽʥʰʽ (ɼʽʜʫʭ 

ʪʘ ʽʥ., 2016). 

ʅʘʨʘʟʽ ʜʦʩʣʽʜʥʠʢʠ ʢʦʥʩʪʘʪʫʶʪʴ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʠʥʘʤʽʯʥʝ ʩʢʦʨʦʯʝʥʥʷ 

ʽ ʟʤʝʥʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʝʢʩʧʘʥʩʽʷ 

ʦʢʨʝʤʠʭ ʘʜʚʝʥʪʠʚʥʠʭ ʚʠʜʽʚ, ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʙʽʦʪʦʧʽʚ, ʧʦʨʫʰʝʥʥʷ ʢʦʥʩʦʨʮʽʡʥʠʭ 

ʟʚôʷʟʢʽʚ, ʚʠʩʥʘʞʝʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʪʘ ʜʝʛʨʘʜʘʮʽʷ ʮʝʥʦʟʽʚ. ʂʣʽʤʘʪʦʣʦʛʠ ʩʧʽʣʴʥʦ 

ʟ ʝʢʦʣʦʛʘʤʠ ʨʦʟʨʦʙʠʣʠ ʪʘ ʩʧʨʦʛʥʦʟʫʚʘʣʠ ʜʝʢʽʣʴʢʘ ʤʦʞʣʠʚʠʭ ʩʮʝʥʘʨʽʾʚ ʟʤʽʥ 

ʢʣʽʤʘʪʫ, ʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʤʽʥ ʙʽʦʪʦʧʽʚ, ʱʦ ʦʯʽʢʫʶʪʴ ʣʶʜʩʪʚʦ ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ. 

ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʨʦʟʨʦʙʦʢ ʟʘʧʣʘʥʦʚʘʥʦ ʤʽʥʽʤʽʟʫʚʘʪʠ ʦʯʽʢʫʚʘʥʽ ʟʙʠʪʢʠ, 

ʩʧʨʦʙʫʚʘʪʠ ʟʙʝʨʝʛʪʠ ʨʽʟʥʦʤʘʥʽʪʪʷ ʙʽʦʪʦʧʽʚ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʦʭʦʨʦʥʫ ʦʩʝʣʠʱ ʚʠʜʽʚ 

ʪʘ ʾʭ ʚʽʜʪʚʦʨʝʥʥʷ (ɼʽʜʫʭ ʪʘ ʽʥ., 2016).  

ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤʠ ʫ ʮʴʦʤʫ ʘʩʧʝʢʪʽ ʻ ʛʽʨʩʴʢʽ ʢʦʤʧʣʝʢʩʠ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʜʣʷ ʷʢʠʭ ʪʠʧʦʚʠʤ ʻ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʧʨʠʩʫʪʥʽ 

ʫʥʽʢʘʣʴʥʽ ʪʠʧʠ ʙʽʦʪʦʧʽʚ, ʪʘʢʦʞ ʚʦʥʠ ʻ ʮʝʥʪʨʘʤʠ ʫʪʚʦʨʝʥʥʷ ʚʠʜʽʚ, ʱʦ, ʦʜʥʦʯʘʩʥʦ, 

ʚʘʛʦʤʦ ʫʩʢʣʘʜʥʶʻ ʤʦʞʣʠʚʦʩʪʽ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʦʯʽʢʫʚʘʥʠʭ ʟʤʽʥ. 

ʂʘʨʧʘʪʠ, ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ, ʚʠʩʪʫʧʘʶʪʴ ʚʘʞʣʠʚʠʤ ʮʝʥʪʨʦʤ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ 
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ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, ʘ ʟ ʽʥʰʦʾ ï ʟʘʟʥʘʣʠ ʥʝʟʚʦʨʦʪʥʦʛʦ ʚʧʣʠʚʫ ʯʠʥʥʠʢʽʚ 

ʘʥʪʨʦʧʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʛʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʟʤʽʥ ʝʢʦʣʦʛʽʯʥʠʭ 

ʩʠʩʪʝʤ ʪʘ ʾʭ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʂʘʨʧʘʪʘʭ ʻ ʪʝ, ʱʦ ʮʽ ʷʚʠʱʘ ʩʧʨʠʯʠʥʝʥʽ ʷʢ 

ʧʨʷʤʠʤ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʠʤ ʚʧʣʠʚʦʤ ʘʥʪʨʦʧʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʪʘʢ ʽ ʛʣʦʙʘʣʴʥʠʤʠ 

ʟʤʽʥʘʤʠ ʢʣʽʤʘʪʫ. ʉʘʤʝ ʪʦʤʫ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʻ 

ʥʘʩʣʽʜʢʦʤ ʚʧʣʠʚʫ ʢʦʤʧʣʝʢʩʫ ʘʙʽʦʪʠʯʥʠʭ, ʙʽʦʪʠʯʥʠʭ ʪʘ ʘʥʪʨʦʧʽʯʥʠʭ ʯʠʥʥʠʢʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʜʝ ʚʠʦʢʨʝʤʠʪʠ ʩʢʣʘʜʦʚʫ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦ ʧʨʘʢʪʠʯʥʦ 

ʥʝʤʦʞʣʠʚʦ. 

ɸʥʘʣʽʟ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʩʪʦʩʦʚʥʦ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ 

ʂʘʨʧʘʪ ʜʦʟʚʦʣʠʚ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʢʣʶʯʦʚʽ ʧʨʦʙʣʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ: 

Å ʟʥʠʞʝʥʥʷ ʣʽʩʠʩʪʦʩʪʽ ʨʝʛʽʦʥʫ (ʏʝʨʥʷʚʩʴʢʠʡ ʪʘ ʽʥ., 2000; ɹʘʛʥʶʢ, ɼʽʜʫʭ, 

2002; ʂʘʣʫʮʴʢʠʡ, 2008; ʌʝʣʴʙʘʙʘ-ʂʣʫʰʠʥʘ, 2009); 

Å ʧʦʨʫʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ʣʽʩʫ: ˇʨʫʥʪʦʟʘʭʠʩʥʦʾ, ʢʣʽʤʘʪʦʨʝʛʫʣʶʶʯʦʾ 

ʪʘ ʚʦʜʦʨʝʛʫʣʷʮʽʡʥʦʾ (ɹʘʛʥʶʢ, ɼʽʜʫʭ, 2002; ʌʝʣʴʙʘʙʘ-ʂʣʫʰʠʥʘ, 2009; ʉʪʦʡʢʦ, 

2011); 

Å ʟʤʽʥʠ ʫ ʩʪʨʫʢʪʫʨʽ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ, ʟʦʢʨʝʤʘ ʟʘʤʽʥʘ 

ʙʫʢʦʚʠʭ ʽ ʷʣʠʮʝʚʦ-ʙʫʢʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʰʪʫʯʥʠʤʠ 

ʷʣʠʥʦʚʠʤʠ ʜʝʨʝʚʦʩʪʘʥʘʤʠ (ʉʪʦʡʢʦ, 2011; ʂʘʣʫʮʴʢʠʡ, 2008; ʌʝʣʴʙʘʙʘ-ʂʣʫʰʠʥʘ, 

2009; ʇʘʨʧʘʥ ʪʘ ʽʥ., 2014; ɻʦʣʫʙʝʮʴ, 2016), ʘ ʪʘʢʦʞ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʚʠʜʽʚ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʦʶ ʽʥʚʘʟʽʡʥʽʩʪʶ 

(ʥʘʧʨʠʢʣʘʜ, Quercus rubra L.) ʚ ʥʠʞʥʴʦʤʫ ʧʦʷʩʽ (ɼʽʜʫʭ ʪʘ ʽʥ., 2016); 

Å ʥʝʜʦʩʢʦʥʘʣʽ ʪʘ ʥʝʨʘʮʽʦʥʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘʛʦʪʽʚʣʽ ʣʽʩʫ ʡ ʥʝʦʙˇʨʫʥʪʦʚʘʥʦ 

ʚʝʣʠʢʽ ʦʙᾷʻʤʠ ʚʠʨʫʙʫʚʘʥʥʷ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʽʥʪʝʥʩʠʚʥʫ ʝʨʦʟʽʶ (ʜʦ 300 ʪ/ʛʘ). 

ɺʽʜʦʤʦ, ʱʦ ʫ ʣʽʩʘʭ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʚʠʨʫʙʘʥʦ 20 ʤʣʥ ʤ3 ʜʝʨʝʚʠʥʠ ʧʦʥʘʜ 

ʥʦʨʤʫ ʟʘ ʦʩʪʘʥʥʽ 40 ʨʦʢʽʚ (ɹʘʛʥʶʢ, ɼʽʜʫʭ, 2002; ʋʩʪʠʤʝʥʢʦ, ɼʫʙʠʥʘ, 2007); 

Å ʟʙʽʜʥʝʥʥʷ ʪʘ ʟʤʽʥʠ ʬʽʪʦʮʝʥʦʟʽʚ ʚʥʘʩʣʽʜʦʢ ʧʦʩʠʣʝʥʥʷ ʬʽʪʦʽʥʚʘʟ̔ ʡ ʽ, ʷʢ 

ʨʝʟʫʣʴʪʘʪ ï ʽʥʩʫʣʷʨʠʟʘʮʽʷ ʧʦʧʫʣʷʮʽʡ ʘʙʦʨʠʛʝʥʥʠʭ ʚʠʜʽʚ, ʟʘʩʤʽʯʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ 

ʬʦʥʜʫ ʩʧʦʨʽʜʥʝʥʠʭ ʘʚʪʦʭʪʦʥʥʠʭ ʚʠʜʽʚ ʯʝʨʝʟ ʛʽʙʨʠʜʠʟʘʮʽʶ ʟ ʯʫʞʦʨʽʜʥʠʤʠ, ʟʤʽʥʠ 

ʭʘʨʯʦʚʠʭ ʣʘʥʮʶʛʽʚ, ʧʦʨʫʰʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʝʢʦʩʠʩʪʝʤ ʪʦʱʦ (ʇʨʦʪʦʧʦʧʦʚʘ, 

ʐʝʚʝʨʘ, 2005; ʇʨʦʪʦʧʦʧʦʚʘ ʪʘ ʽʥ., 2010); 
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Å ʧʦʰʠʨʝʥʥʷ ʽʥʚʘʟʽʡʥʠʭ ʚʠʜʽʚ ʰʢʽʜʥʠʢʽʚ ʪʘ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ, ʦʩʝʨʝʜʢʠ 

ʷʢʠʭ ʥʘʙʫʣʠ ʨʦʟʤʽʨʽʚ ʝʧʽʬʽʪʦʪʽʡ, ʤʘʩʦʚʝ ʦʩʣʘʙʣʝʥʥʷ ʪʘ ʚʩʠʭʘʥʥʷ ʦʢʨʝʤʠʭ ʚʠʜʽʚ 

ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʙʫʨʝʣʦʤʠ ʪʘ ʚʽʪʨʦʚʘʣʠ (ʂʘʣʫʮʴʢʠʡ, 2008; ʄʘʮʷʭ, 2021); 

Å ʟʥʠʱʝʥʥʷ ʢʨʠʚʦʣʽʩʩʷ, ʷʢʝ ʚʠʢʦʥʫʚʘʣʦ ʬʫʥʢʮʽʶ ʟʘʪʨʠʤʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʚʦʣʦʛʠ ʪʘ ʩʧʨʠʷʣʦ ʥʘʛʨʦʤʘʜʞʝʥʥʶ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ (ʂʦʚʘʣʴʯʫʢ, 

ʄʠʭʥʦʚʠʯ, 2004); 

Å ʦʩʫʰʝʥʥʷ ʙʦʣʽʪ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʥʠʟʦʚʠʥʠ, ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʪʘ ʜʝʛʨʘʜʘʮʽʷ 

ʟʘʧʣʘʚʥʠʭ ʢʦʤʧʣʝʢʩʽʚ (ʌʝʣʴʙʘʙʘ-ʂʣʫʰʠʥʘ, 2009); 

Å ʧʦʩʠʣʝʥʥʷ ʘʥʪʨʦʧʽʯʥʦʛʦ ʚʧʣʠʚʫ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʨʝʢʨʝʘʮʽʡʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ (ʋʩʪʠʤʝʥʢʦ, ɼʫʙʠʥʘ, 2007; ʂʘʣʫʮʴʢʠʡ, 

2008), ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʦʩʚʦʻʥʦʩʪʽ ʡ, ʟʦʢʨʝʤʘ, ʥʘʜʤʽʨʥʦ ʚʝʣʠʢʘ 

ʯʘʩʪʢʘ ʨʽʣʣʽ (>20 %) ʚ ʙʽʣʴʰʦʩʪʽ ʧʝʨʝʜʛʽʨʥʠʭ ʨʘʡʦʥʽʚ ʦʙʦʭ ʤʘʢʨʦʩʭʠʣʽʚ 

(ʋʩʪʠʤʝʥʢʦ, ɼʫʙʠʥʘ, 2007; ʂʦʚʘʣʴ, 2008; ʌʝʣʴʙʘʙʘ-ʂʣʫʰʠʥʘ, 2009), ʽʥʪʝʥʩʠʚʥʝ 

ʪʨʘʥʩʧʦʨʪʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʂʦʚʘʣʴʯʫʢ, ʄʠʭʥʦʚʠʯ, 2004; ʋʩʪʠʤʝʥʢʦ, ɼʫʙʠʥʘ, 

2007; ʂʦʚʘʣʴ, 2008), ʫʨʙʘʥʽʟʘʮʽʷ (ʋʩʪʠʤʝʥʢʦ, ɼʫʙʠʥʘ, 2007); 

Å ʜʝʛʨʘʜʘʮʽʷ ˇʨʫʥʪʽʚ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʟʨʦʩʪʘʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ 

ʚʦʜ, ʟʘʩʦʣʝʥʥʷ ʽ ʚʪʦʨʠʥʥʝ ʟʘʙʦʣʦʯʝʥʥʷ, ʚʠʤʠʚʘʥʥʷ ʛʫʤʫʩʫ, ʢʦʣʴʤʘʪʘʞ, ʦʛʣʝʻʥʥʷ 

ˇʨʫʥʪʽʚ (ɹʘʛʥʶʢ, ɼʽʜʫʭ, 2002); 

Å ʚʪʨʘʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʷʜʨʘ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʣʘʥʜʰʘʬʪʽʚ çʛʦʨʠï

ʥʠʟʦʚʠʥʘè (ʌʝʣʴʙʘʙʘ-ʂʣʫʰʠʥʘ, 2009). 

ʅʘ ʩʴʦʛʦʜʥʽ ʥʘʙʫʚʘʶʪʴ ʧʨʽʦʨʠʪʝʪʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʨʦʙʣʝʤʠ ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥ  

ʢʣʽʤʘʪʫ, ʾʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʙʽʦʪʫ (ʂʦʙʽʚ, 2009). ʆʩʦʙʣʠʚʘ 

ʩʪʫʨʙʦʚʘʥʽʩʪʴ ʧʦʚᾷʷʟʘʥʘ ʟ ̔ʩʪʨʽʤʢʠʤ ʟʤʝʥʰʝʥʥʷʤ ʯʠʩʝʣʴʥʦʩʪʽ ʚʠʜʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ 

ʜʦ çʯʝʨʚʦʥʠʭ ʩʧʠʩʢʽʚè, ʥʘ ʧʨʦʪʠʚʘʛʫ ï ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʘʜʚʝʥʪʠʚʥʠʭ ʚʠʜʽʚ. ʇʨʦʛʥʦʟʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʙʝʟ ʧʨʦʚʝʜʝʥʥʷ 

ʚʠʧʝʨʝʜʞʫʚʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ʦʭʦʨʦʥʠ ʪʘ ʟʘʭʠʩʪʫ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʧʣʘʥʝʪʠ ʮʷ ʪʝʥʜʝʥʮʽʷ ʙʫʜʝ ʣʠʰʝ ʧʦʩʠʣʶʚʘʪʠʩʴ, ʘ ʤʽʩʮʝ ʘʜʚʝʥʪʠʚʥʠʭ ʚʠʜʽʚ 

ʟʘʡʤʘʪʠʤʫʪʴ ʘʛʨʝʩʠʚʥʽ ʝʢʟʦʪʠ, ʷʢʽ ʻ ʧʝʨʝʥʦʩʥʠʢʘʤʠ ʥʝʙʝʟʧʝʯʥʠʭ ʭʚʦʨʦʙ 

ʽʥʬʝʢʮʽʡʥʦʾ ʝʪʽʦʣʦʛʽʾ ʪʘ ʰʢʽʜʥʠʢʠ (ʊʠʪʘʨ, 2011). ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝʟʘʟʥʘʯʝʥʦʛʦ, 
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ʧʨʦʙʣʝʤʘ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʝʢʦʩʠʩʪʝʤ ʪʘ ʾʭ ʙʽʦʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʻ ʥʘʨʘʟʽ 

ʘʢʪʫʘʣʴʥʦʶ ʽ ʧʦʪʨʝʙʫʻ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ.  

ɿʤʽʥʠ ʣʽʩʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʙʝʟʫʤʦʚʥʦ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʚʥʘʩʣʽʜʦʢ, ʘ ʪʘʢʦʞ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʚʧʣʠʚʦʤ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ. ɺʽʜʦʤʦ, ʱʦ 

ʧʨʠʨʦʜʥʘ ʣʽʩʠʩʪʽʩʪʴ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʟʘʚʞʜʠ ʻ ʜʫʞʝ ʚʠʩʦʢʦʶ, ʟʦʢʨʝʤʘ ʥʘ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ ʤʘʢʨʦʩʭʠʣʽ ʣʽʩʠ ʧʦʢʨʠʚʘʣʠ 97,4 % ʧʣʦʱʽ (ɻʦʣʫʙʝʮʴ, ʂʦʟʘʢ, 

2001). ɸʥʪʨʦʧʽʯʥʠʡ ʚʧʣʠʚ ʥʘ ʩʪʘʥ ʨʦʩʣʠʥʥʦʩʪʽ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʨʦʟʧʦʯʘʚʩʷ 

ʥʘ ʤʝʞʽ VIIIïIX ʩʪ. ʽ ʙʫʚ ʧʦʚᾷʷʟʘʥʠʡ ʽʟ ʥʝʨʝʛʫʣʴʦʚʘʥʠʤ ʚʠʨʫʙʫʚʘʥʥʷʤ ʣʽʩʽʚ, 

ʨʦʟʰʠʨʝʥʥʷʤ ʧʣʦʱ ʧʘʩʦʚʠʱ, ʧʨʦʢʣʘʜʘʥʥʷʤ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʪʘ ʽʥ. (ʌʝʨʢʦʚ, 

2020). ʍʦʯʘ ʦʩʚʦʻʥʥʷ ʟʝʤʝʣʴ ʙʫʣʦ ʜʦʩʠʪʴ ʥʝʨʽʚʥʦʤʽʨʥʠʤ, ʧʨʦʪʝ ʪʨʠʚʘʣʠʡ 

ʘʥʪʨʦʧʽʯʥʠʡ ʚʧʣʠʚ ʧʨʠʟʚʽʚ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʪʘ ʥʘʚʽʪʴ ʟʥʠʢʥʝʥʥʷ ʢʦʨʽʥʥʠʭ ʪʠʧʽʚ 

ʣʽʩʽʚ. ʇʦʭʽʜʥʽ ʫʛʨʫʧʦʚʘʥʥʷ, ʷʢʽ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʫ ʥʝʪʠʧʦʚʠʭ ʜʣʷ ʥʠʭ ʫʤʦʚʘʭ, 

ʚʠʷʚʠʣʠʩʷ ʤʘʣʦʩʪʽʡʢʠʤʠ ʜʦ ʙʫʨʝʣʦʤʽʚ ʪʘ ʚʽʪʨʦʚʘʣʽʚ, ʘ ʪʘʢʦʞ ʜʦ ʽʥʬʽʢʫʚʘʥʥʷ 

ʟʙʫʜʥʠʢʘʤʠ ʭʚʦʨʦʙ ʽ ʧʦʰʢʦʜʞʝʥʥʷ ʝʥʪʦʤʦʰʢʽʜʥʠʢʘʤʠ (ʄʘʣʠʥʦʚʩʴʢʠʡ, 2003).  

 

ʈʠʩ. 1.1. ʉʭʝʤʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʠʨʦʜʥʠʭ ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʤʽʥ ʨʦʩʣʠʥʥʦʩʪʽ 

ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ (ʄʘʣʠʥʦʚʩʴʢʠʡ, 2003) 

 

ʅʘʩʣʽʜʢʘʤʠ ʪʘʢʠʭ ʟʤʽʥ ʪʘʢʦʞ ʻ ʬʦʨʤʫʚʘʥʥʷ ʥʘ ʤʽʩʮʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 

ʣʽʩʽʚ ʤʦʟʘʾʢʠ ʚʪʦʨʠʥʥʠʭ ʬʽʪʦʮʝʥʦʟʽʚ ʟʽ ʩʧʨʦʱʝʥʠʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʪʘ 
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ʚʝʨʪʠʢʘʣʴʥʦʶ ʩʪʨʫʢʪʫʨʘʤʠ ʪʘ ʣʘʥʮʶʛʘʤʠ ʞʠʚʣʝʥʥʷ, ʚʠʩʦʢʦʶ ʝʥʪʨʦʧʽʻʶ, 

ʟʙʽʜʥʝʥʠʤ ʚʠʜʦʚʠʤ ʩʢʣʘʜʦʤ, ʥʠʟʴʢʠʤʠ ʟʘʧʘʩʘʤʠ ʦʨʛʘʥʽʯʥʦʾ ʤʘʩʠ ʽ 

ʩʣʘʙʢʦʨʦʟʚʠʥʫʪʠʤ ʛʦʤʝʦʩʪʘʟʠʩʦʤ (ʄʘʣʠʥʦʚʩʴʢʠʡ, 2003).  

ʉʫʯʘʩʥʠʡ ʣʽʩʦʚʠʡ ʧʦʢʨʠʚ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʩʬʦʨʤʫʚʘʚʩʷ ʦʩʪʘʪʦʯʥʦ 

ʧʨʦʪʷʛʦʤ ʛʦʣʦʮʝʥʫ (ʂʦʩʪʝʥʢʦ ʪʘ ʽʥ., 1999; ʂʘʣʠʥʦʚʠʯ, 2002). ɿʦʢʨʝʤʘ, ʫ 

ʨʘʥʥʴʦʤʫ ʛʦʣʦʮʝʥʽ ʧʝʨʝʚʘʞʘʣʘ ʪʫʥʜʨʦʚʘ  ̔ʣʽʩʦʪʫʥʜʨʦʚʘ ʨʦʩʣʠʥʥʽʩʪʴ ʟ ʧʝʨʝʚʘʛʦʶ 

ʚʠʜʽʚ Betula pendula Roth., Pinus sylvestris L., Picea abies (L.) Karst., Salix alba L., 

Juniperus sabina L. ʪʦʱʦ. ʇʽʜ ʯʘʩ ʪʝʧʣʦʾ ʘʪʣʘʥʪʠʯʥʦʾ ʬʘʟʠ (8ï4,5 ʪʠʩ. ʨ. ʪʦʤʫ) 

ʩʶʜʠ ʧʦʪʨʘʧʠʣʘ ʪʝʧʣʦʣʶʙʥʘ ʣʽʩʦʚʘ ʨʦʩʣʠʥʥʽʩʪʴ ʟ ʧʝʨʝʚʘʛʦʶ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ 

ʚʠʜʽʚ ʨʦʜʽʚ Quercus L., Ulmus L., Acer L., ʘ ʪʘʢʦʞ Fraxinus excelsior L., Corylus 

avellana L., Alnus glutinosa (L.) Gaerth.ʪʘ ʽʥ. ɺʦʥʠ ʧʨʘʢʪʠʯʥʦ ʚʠʪʽʩʥʠʣʠ 

ʣʽʩʦʪʫʥʜʨʦʚʫ ʪʘ ʙʦʨʝʘʣʴʥʫ ʨʦʩʣʠʥʥʽʩʪʴ ʽ ʩʬʦʨʤʫʚʘʣʠ ʤʽʰʘʥʽ ʟʘ ʩʢʣʘʜʦʤ 

ʣʠʩʪʦʧʘʜʥʽ ʰʠʨʦʢʦʣʠʩʪʷʥʽ ʣʽʩʠ. ʆʯʝʚʠʜʥʦ, ʱʦ ʩʚʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʥʘʙʫʣʠ ʪʦʜʽ ʫʛʨʫʧʦʚʘʥʥʷ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ Quercus robur L., ʤʦʞʣʠʚʦ Acer 

pseudoplatanus L., Ulmus glabra Huds., F. excelsior (ʂʨʠʥʠʮʴʢʠʡ, ʊʨʝʪʷʢ, 2003). 

ʋ ʣʽʩʠ ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʠ ʫ ʩʫʙʙʦʨʝʘʣʴʥʽʡ ʬʘʟʽ ʨʦʟʧʦʯʠʥʘʶʪʴ 

ʧʨʦʥʠʢʘʪʠ Carpinus betulus L. ʽ Fagus sylvatica L. ɿ ʥʘʩʪʘʥʥʷʤ ʩʫʙʘʪʣʘʥʪʠʯʥʦʛʦ 

ʝʪʘʧʫ, ʷʢʠʡ ʙʫʚ ʙʽʣʴʰ ʚʦʣʦʛʠʤ ʽ ʧʨʦʭʦʣʦʜʥʠʤ, ʮʽ ʜʝʨʝʚʥʽ ʚʠʜʠ ʥʘʙʫʣʠ ʙʽʣʴʰʦʛʦ  

ʧʦʰʠʨʝʥʥʷ. ʈʘʟʦʤ ʟ ʥʠʤʠ ʧʦʯʘʣʘ ʟôʷʚʣʷʻʪʴʩʷ ʽ Abies alba Mill., ʱʦ ʧʦʩʪʫʧʦʚʦ 

ʟʘʡʥʷʣʘ ʤʽʩʮʝ ʩʫʙʝʜʠʬʽʢʘʪʦʨʘ ʇʨʠʢʘʨʧʘʪʩʴʢʠʭ ʣʽʩʽʚ. ʆʩʪʘʪʦʯʥʦ, ʫ ʮʝʡ ʞʝ ʯʘʩ, 

ʫʪʚʦʨʶʚʘʚʩʷ ʧʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, 

ʟʦʢʨʝʤʘ ʡʦʛʦ ʚʠʩʦʪʥʘ ʧʦʷʩʥʽʩʪʴ. ʉʫʯʘʩʥʘ ʤʘʢʨʦʩʪʨʫʢʪʫʨʘ ʛʽʨʩʴʢʦʾ ʨʦʩʣʠʥʥʦʩʪ,̔ 

ʟʦʢʨʝʤʘ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʂʘʨʧʘʪ, ʩʬʦʨʤʫʚʘʣʘʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ 

ʩʧʝʮʠʬʽʢʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʽ ʪʘ ʚʦʣʦʛʦʩʪʽ (ʛʫʤʽʜʥʦʩʪʽ) ʤʝʟʦʢʣʽʤʘʪʫ, ʱʦ ʥʘʨʦʩʪʘʻ 

ʚ ʥʘʧʨʷʤʢʫ ʚʽʜ ʧʽʚʜʝʥʥʦʛʦ ʜʦ ʧʽʚʥʽʯʥʦʛʦ ʤʘʢʨʦʩʭʠʣʽʚ, ʘ ʪʘʢʦʞ ʚʥʘʩʣʽʜʦʢ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʧʣʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ (ɻʦʣʫʙʝʮ ɹʪʘ ʽʥ., 1988; ʉʪʦʡʢʦ, ʇʝʪʨʦʚʘ, 

2001; ɻʦʣʫʙʝʮʴ, 2016) (ʨʠʩ. 1.2). 
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ʈʠʩ. 1.2. ʂʣʽʤʘʪʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʂʘʨʧʘʪ 

(ʂʨʠʥʠʮʴʢʠʡ, ʊʨʝʪʷʢ, 2003) 

 

ɯʥʪʝʥʩʠʚʥʝ ʛʦʩʧʦʜʘʨʩʴʢʝ ʦʩʚʦʻʥʥʷ ʣʽʩʦʚʠʭ ʣʘʥʜʰʘʬʪʽʚ ʂʘʨʧʘʪʩʴʢʦʛʦ 

ʨʝʛʽʦʥʫ, ʦʩʦʙʣʠʚʦ ʥʘ ʧʝʨʝʜʛʽʨʥʠʭ ʨʽʚʥʠʥʘʭ ʽ ʚʠʩʦʯʠʥʘʭ, ʙʝʨʝ ʧʦʯʘʪʦʢ ʽʟ ʯʘʩʽʚ 

ʥʝʦʣʽʪʫ, ʷʢʝ ʪʨʠʚʘʣʦ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ɯɯ ʪʠʩʷʯʦʣʽʪʪʷ (ɺʘʢʫʣʝʥʢʦ, 1977; ʄʝʣʴʥʠʢ, 

1999). 

ʃʽʩʠ ʧʝʨʝʜʛʽʨôʷ ʟʘʟʥʘʣʠ ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʠʭ ʟʤʽʥ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʚʠʥʠʢʥʝʥʥʷ 

ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʫʥʘʩʣʽʜʦʢ ʚʦʛʥʝʚʦʾ ʩʠʩʪʝʤʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. ʎʝ ʧʨʠʟʚʝʣʦ ʜʦ 

ʩʢʦʨʦʯʝʥʥʷ ʪʚʝʨʜʦʣʠʩʪʷʥʠʭ (Quercus robur L. ʪʘ Fagus sylvatica L.) ʪʘ 

ʰʧʠʣʴʢʦʚʠʭ (Picea abies L., Abies alba Mill., Pinus sylvestris L., Juniperus sabina 

L.) ʚʠʜʽʚ ʫ ʩʢʣʘʜʽ ʜʝʨʝʚʦʩʪʘʥʽʚ. ɼʫʞʝ ʰʚʠʜʢʦ ʥʘ ʟʛʘʨʠʱʘʭ ʾʭ ʟʘʤʽʥʠʣʠ Carpinus 
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betulus L., Acer platanoides L., Acer pseudoplatanus L., Betula pendula Roth., 

Populus tremula L., Ulmus glabra Huds. ʪʦʱʦ (ʂʨʠʥʠʮʴʢʠʡ, ʊʨʝʪʷʢ, 2003).  

ʋ XVIII  ʩʪ. ʨʦʟʧʦʯʘʚʩʷ ʧʨʦʮʝʩ ʤʘʩʦʚʦʛʦ ʚʠʨʫʙʫʚʘʥʥʷ ʛʽʨʩʴʢʠʭ ʣʽʩʽʚ, ʘ 

ʚʧʨʦʜʦʚʞ ʍɯʍ ʩʪ. ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʂʘʨʧʘʪʩʴʢʠʭ ʧʨʘʣʽʩʽʚ, ʷʢʽ ʟʨʦʩʪʘʣʠ ʫ ʜʦʩʪʫʧʥʠʭ 

ʤʽʩʮʷʭ, ʙʫʣʠ ʟʨʫʙʘʥʽ (ʉʦʣʜʘʪʦʚ ʪʘ ʽʥ., 1960; ɻʝʥʩʽʨʫʢ, 2002). ʅʘʧʨʠʢʽʥʮʽ ʍɯʍ ʩʪ. 

ʨʦʟʧʦʯʘʣʘʩʷ ʘʢʪʠʚʽʟʘʮʽʷ ʥʝʙʝʟʧʝʯʥʠʭ ʛʝʦʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ï ʝʨʦʟʽʷ ˇʨʫʥʪʫ, 

ʩʝʣʝʚʽ ʧʦʪʦʢʠ, ʧʦʚʝʥʽ, ʚʽʪʨʦʚʘʣʠ (ʄʝʣʴʥʠʢ, 1999). ʇʦʜʘʣʴʰʽ ʤʘʩʦʚʽ ʫʨʘʞʝʥʥʷ 

ʣʽʩʦʩʪʘʥʽʚ ʟʙʫʜʥʠʢʘʤʠ ʢʦʨʝʥʝʚʠʭ ʛʥʠʣʝʡ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷ ʾʭ ʰʢʽʜʥʠʢʘʤʠ 

ʚʠʥʠʢʣʠ ʚʥʘʩʣʽʜʦʢ ʰʪʫʯʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ Picea abies L. ʚ 

ʧʝʨʝʜʛʽʨôʾ (ɻʝʥʩʽʨʫʢ ʪʘ ʽʥ., 1995; Kruhlov et al., 2018). ʎʝ ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʨʫʰʝʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʣʽʩʦʚʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ (ʂʨʠʥʠʮʴʢʠʡ, ʊʨʝʪʷʢ, 2003). 

Cʪʘʥʦʤ ʥʘ 1996 ʨʽʢ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʟʝʤʝʣʴ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝˇʽʦʥʫ 

ʩʢʣʘʜʘʣʘ 2267,9 ʪʠʩ. ʛʘ, ʱʦ ʦʭʦʧʣʶʻ 40,1 % ʚʽʜ ʡʦʛʦ ʧʣʦʱʽ ʟʘʛʘʣʦʤ (ʌʫʨʜʠʯʢʦ, 

2002). ʇʨʠ ʮʴʦʤʫ, ʯʘʩʪʢʘ ʚʢʨʠʪʠʭ ʣʽʩʦʤ ʟʝʤʝʣʴ ʩʢʣʘʣʘ 36,7 %, ʘ ʩʪʠʛʣʠʭ ʪʘ 

ʧʝʨʝʩʪʽʡʥʠʭ ʣʽʩʽʚ ï 4,6 %. ʉʝʨʝʜʥʽ ʟʘʧʘʩʠ ʜʝʨʝʚʠʥʠ ʚ 1996 ʨʦʮʽ ʩʢʣʘʜʘʣʠ ʚ 

ʩʝʨʝʜʥʴʦʤʫ 250 ʤ3 ʥʘ 1 ʛʘ, ʘ ʫ ʩʪʠʛʣʠʭ ʽ ʧʝʨʝʩʪʽʡʥʠʭ ʣʽʩʦʩʪʘʥʘʭ ï 390ï480 ʤ3 ʥʘ 

1 ʛʘ (ʂʨʠʥʠʮʴʢʠʡ, ʊʨʝʪʷʢ, 2003). ʂʦʥʩʪʘʪʫʻʤʦ, ʱʦ ʚʠʥʠʢʥʝʥʥʷ ʙʘʛʘʪʴʦʭ 

ʛʦʩʧʦʜʘʨʩʴʢʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ʜʠʩʧʨʦʧʦʨʮʽʷʤʠ ʫ ʩʢʣʘʜʽ, ʚʽʢʦʚʽʡ ʪʘ ʧʨʦʩʪʦʨʦʚʽʡ ʩʪʨʫʢʪʫʨʽ ʣʽʩʽʚ ʛʽʨʩʴʢʦʛʦ ʨʝˇʽʦʥʫ 

ʙʫʣʦ ʟʫʤʦʚʣʝʥʝ ʥʝʨʘʮʽʦʥʘʣʴʥʠʤ ʪʘ ʥʘʜʤʽʨʫ ʽʥʪʝʥʩʠʚʥʠʤ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʧʨʦʪʷʛʦʤ ʍɯʍïʍʍ ʩʪ. (Chernevyy et al., 2024). 

ʅʘʨʘʟʽ ʚ ʭʦʜʽ ʨʦʟʨʦʙʢʠ ʟʥʘʭʦʜʷʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠʯʥʽ ʧʨʠʡʦʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʡʙʫʪʥʴʦʾ ʝʚʦʣʶʮʽʾ ʣʽʩʦʚʦʛʦ ʣʘʥʜʰʘʬʪʫ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʟʘ 

ʥʝʩʭʦʞʠʤʠ ʩʮʝʥʘʨʽʷʤʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʫ ʜʽʡ ʡʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʫ. ʇʨʦʚʽʜʥʠʤʠ ʥʘʫʢʦʚʮʷʤʠ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ 

ʟʥʘʭʦʜʠʴʩʷ ʩʠʤʫʣʷʪʦʨ LANDIS-II  ï ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʰʝʩʪʠ ʣʽʩʦʫʪʚʦʨʶʶʯʠʭ ʚʠʜʽʚ: ʜʫʙʘ, ʙʫʢʘ, ʩʤʝʨʝʢʠ, ʛʨʘʙʘ, ʷʣʠʮʽ ʪʘ ʷʚʦʨʘ ʥʘ 

ʧʨʝʜʤʝʪ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʟʤʽʥʠ ʥʘʜʟʝʤʥʦʾ ʙʽʦʤʘʩʠ ʮʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʣʠʥ 

ʚʧʨʦʜʦʚʞ ʥʘʩʪʫʧʥʠʭ 200 ʨʦʢʽʚ (ʂʨʫʛʣʦʚ  ʪʘ ʽʥ., 2021; ʏʝʨʥʝʚʠʡ, 2023) 
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1.2. ʂʘʪʘʣʽʟʫʶʯʽ ʯʠʥʥʠʢʠ ʬʽʪʦʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʣʽʩʦʚʠʭ ʮʝʥʦʟʘʭ 

ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

 

ʃʽʩʦʚʽ ʮʝʥʦʟʠ ̒  ʥʝ ʣʠʰʝ ʢʣʶʯʦʚʠʤ ʨʝʟʝʨʚʘʪʦʨʦʤ ʥʘʟʝʤʥʦʛʦ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, 

ʘʣʝ ʡ ʚʽʜʽʛʨʘʶʪʴ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʙʽʦʛʝʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ɿʝʤʣʽ, ʘ ʪʘʢʦʞ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʘʞʣʠʚ ̔ʝʢʦʩʠʩʪʝʤʥ ̔ʧʦʩʣʫʛʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʜʦʙʨʦʙʫʪʫ ʣʶʜʩʪʚʘ 

(Shvidenko et al., 2005). ʆʩʪʘʥʥʽʤʠ ʜʝʩʷʪʠʣʽʪʪʷʤʠ ʢʣʽʤʘʪʠʯʥʽ ʘʥʦʤʘʣʽʾ ʨʘʟʦʤ ʽʟ 

ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʪʠʩʢʦʤ ʩʧʨʠʯʠʥʠʣʠ ʟʥʘʯʥʽ ʧʦʨʫʰʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ 

ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʣʽʩʦʚʦʛʦ ʙʽʦʛʝʦʮʝʥʦʟʫ, ʱʦ ʚʧʣʠʥʫʣʠ ʥʘ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʩʘʤʦʨʝʛʫʣʷʮʽʾ (Franiĺ et al., 2023). 

ʊʝʤʧʠ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘʨʘʟʽ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ ʪʽ, ʧʨʠ ʷʢʠʭ ʣʽʩʦʚʽ 

ʝʢʦʩʠʩʪʝʤʠ, ʜʝ ʧʝʨʝʚʘʞʘʶʪʴ ʥʝʨʫʭʦʤʽ ʜʦʚʛʦʞʠʚʫʯʽ ʦʨʛʘʥʽʟʤʠ, ʟʜʘʪʥʽ 

ʘʜʘʧʪʫʚʘʪʠʩʷ. ɼʝʟʘʜʘʧʪʘʮʽʷ ʣʽʩʽʚ, ʱʦ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, ʧʦʪʝʥʮʽʡʥʦ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤʠ. ʂʨʽʤ ʪʦʛʦ, ʦʩʢʽʣʴʢʠ ʙʘʛʘʪʦ 

ʚʠʜ̔ʚ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʞʠʚʫʪʴ ʫ ʣʽʩʘʭ, ʚʘʛʦʤʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʝʨʝʚʘʞʘʶʯʠʭ 

ʚʠʜʽʚ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʚʽʜʩʪʨʦʯʝʥʘ ʨʝʘʢʮʽʷ ʦʩʪʘʥʥʽʭ ʥʘ ʟʤʽʥʫ ʢʣʽʤʘʪʫ ʤʦʞʝ 

ʤʘʩʢʫʚʘʪʠ ʚʪʨʘʪʫ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʚʠʢʣʠʢʘʥʫ ʢʣʽʤʘʪʦʤ. ʆʜʥʘʢ ʟʤʽʥʘ ʢʣʽʤʘʪʫ, 

ʡʤʦʚʽʨʥʦ, ʪʘʢʦʞ ʧʦʩʠʣʠʪʴ ʧʦʨʫʰʝʥʥʷ ʣʽʩʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ ʩʬʦʨʤʫʚʘʣʘʩʷ ʛʽʧʦʪʝʟʘ 

ʧʨʦ ʪʝ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʩʧʨʠʷʶʪʴ ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʝʢʦʩʠʩʪʝʤ ʽ ʢʘʪʘʣʽʟʫʶʪʴ ʘʜʘʧʪʘʮʽʶ 

ʩʢʣʘʜʫ ʣʽʩʫ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ (Thom et al., 2017; Tretyak & Chernevyy, 2022). 

ɼʣʷ ʜʦʚʛʦʞʠʚʫʯʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʪʘʢʠʭ ʷʢ ʜʝʨʝʚʘ, ʰʚʠʜʢʠʡ ʧʨʦʛʨʝʩ 

ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʟʤʽʥʠ ʢʣʽʤʘʪʫ (Collins et al., 2013) ʦʟʥʘʯʘʻ, ʱʦ ʜʦ ʢʽʥʮʷ ʩʚʦʛʦ 

ʞʠʪʪʷ ʚʦʥʠ ʟʨʦʩʪʘʪʠʤʫʪʴ ʫ ʜʠʩʙʘʣʘʥʩʽ ʤʽʞ ʩʢʣʘʜʦʤ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʥʘʚʢʦʣʠʰʥʽʤ 

ʩʝʨʝʜʦʚʠʱʝʤ. ʊʘʢʘ ʜʝʟʘʜʘʧʪʘʮʽʷ, ʡʤʦʚʽʨʥʦ, ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʝ ʥʘ ʥʘʜʘʥʥʷ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʩʫʩʧʽʣʴʩʪʚʫ (Temperli et al., 2012; Lavorel 

et al., 2015). ʂʨʽʤ ʪʦʛʦ, ʧʦʷʚʘ ʚʠʜʽʚ, ʱʦ ʞʠʚʫʪʴ ʫ ʣʽʩʽ, ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʟ 

ʧʦʰʠʨʝʥʽʩʪʶ ʢʦʥʢʨʝʪʥʠʭ ʧʦʨʽʜ ʜʝʨʝʚ (Bergman et al., 2012; Thom et al., 2016). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʝʟʘʜʘʧʪʦʚʘʥʽ ʣʽʩʠ ʚʩʝ ʯʘʩʪʽʰʝ ʤʦʞʫʪʴ ʟʤʫʩʠʪʠ ʝʢʦʩʠʩʪʝʤʠ 

ʚʠʤʠʨʘʪʠ (ʪʦʙʪʦ ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʚʽʜʩʪʨʦʯʝʥʝ ʚʠʤʠʨʘʥʥʷ ʚʠʜʽʚ ʯʝʨʝʟ ʪʨʠʚʘʣʫ 

ʨʝʘʢʮʽʶ ʝʢʦʩʠʩʪʝʤʠ) (Kitzes & Harte, 2015) ʽ ʤʘʩʢʫʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʽ ʩʝʨʡʦʟʥʽʩʪʴ 
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ʧʦʪʦʯʥʦʾ ʚʪʨʘʪʠ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ (Thuiller et. al., 2005) ʯʝʨʝʟ ʫʧʦʚʽʣʴʥʝʥʫ ʨʝʘʢʮʽʶ 

ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʥʘ ʟʤʽʥʫ ʢʣʽʤʘʪʫ. ʆʪʞʝ, ʰʚʠʜʢʘ ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʚʠʢʣʠʢʘʻ ʚʠʩʦʢʫ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚ ʫʧʨʘʚʣʽʥʥʽ ʣʽʩʦʚʠʤʠ ʝʢʦʩʠʩʪʝʤʘʤʠ, ʟʦʢʨʝʤʘ ʫ ʩʬʝʨʽ ʥʘʜʘʥʥʷ 

ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ (Millar et al., 2007; Seidl & 

Lexer, 2013), ʦʩʢʽʣʴʢʠ ʩʬʦʨʤʦʚʘʥʠʡ ʥʘʨʘʟʽ ʜʦʩʚʽʜ ʦʪʨʠʤʘʥʠʡ ʟʘ ʚʽʜʥʦʩʥʦ 

ʧʦʩʪʽʡʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. 

ʊʝʦʨʽʷ ʧʨʠʧʫʩʢʘʻ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʢʣʽʤʘʪʫ ʢʘʪʘʣʽʟʫʻ ʟʤʽʥʠ ʚ ʝʢʦʩʠʩʪʝʤʘʭ 

(Gunderson & Holling, 2001) ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʝ ʟʤʝʥʰʠʪʠ ʥʝʨʽʚʥʦʚʘʛʫ ʤʽʞ 

ʧʝʨʝʚʘʞʘʶʯʠʤ ʩʢʣʘʜʦʤ ʚʠʜʽʚ ʽ ʟʤʽʥʥʠʤʠ ʫʤʦʚʘʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʎʝ ʧʦʥʷʪʪʷ ʩʪʦʩʫʻʪʴʩʷ ʷʢ ʧʨʠʨʦʜʥʠʭ ʧʦʨʫʰʝʥʴ ʚ ʥʝʢʝʨʦʚʘʥʠʭ ʩʠʩʪʝʤʘʭ, ʪʘʢ ʽ 

ʣʽʩʦʢʫʣʴʪʫʨʥʠʭ ʚʪʨʫʯʘʥʴ ʚ ʢʝʨʦʚʘʥʠʭ ʩʠʩʪʝʤʘʭ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʫʧʨʘʚʣʽʥʥʷ 

ʜʦʟʚʦʣʷʻ ʧʨʦʮʝʩʘʤ ʘʜʘʧʪʘʮʽʾ, ʪʘʢʠʤ ʷʢ ʧʨʠʨʦʜʥʘ ʨʝʛʝʥʝʨʘʮʽʷ, ʥʘʩʪʫʧʘʪʠ ʧʽʩʣʷ 

ʧʦʨʫʰʝʥʥʷ (Franiĺ et al., 2023). ɸʚʪʦʨʘʤʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʘʟʠʚʘʪʠ ʧʨʦʮʝʩ 

ʟʤʝʥʰʝʥʥʷ ʥʝʨʽʚʥʦʚʘʛʠ ʤʽʞ ʩʢʣʘʜʦʤ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʢʣʽʤʘʪʦʤ ʯʝʨʝʟ ʧʨʠʨʦʜʥʽ 

ʧʨʦʮʝʩʠ çʘʚʪʦʥʦʤʥʦʶ ʘʜʘʧʪʘʮʽʻʶè. ʇʨʦʮʝʩʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʧʦʨʫʰʝʥʥʷ 

ʩʧʨʠʷʶʪʴ ʘʜʘʧʪʘʮʽʾ, ʚʢʣʶʯʘʶʪʴ ʤʦʜʠʬʽʢʘʮʽʶ ʢʦʥʢʫʨʝʥʮʽʾ ʤʽʞ ʚʠʜʘʤʠ, 

ʟʙʽʣʴʰʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʨʝʩʫʨʩʽʚ ʽ ʘʥʫʣʶʚʘʥʥʷ ʟʚôʷʟʢʫ ʥʘ ʩʠʩʪʝʤʥʦʤʫ ʨʽʚʥʽ ʧʽʩʣʷ 

ʧʦʨʫʰʝʥʥʷ (ʪʦʙʪʦ ʧʝʨʝʭʽʜ ʚʽʜ ʧʝʨʝʚʘʞʥʦ ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʢʦʥʪʨʦʣʶ, ʪʘʢʠʭ ʷʢ ʢʦʥʢʫʨʝʥʮʽʷ ʟʘ ʩʚʽʪʣʦ, ʜʦ ʧʝʨʝʚʘʞʥʦ ʟʦʚʥʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ, 

ʥʘʧʨʠʢʣʘʜ, ʢʣʽʤʘʪʫ ʪʘ ʥʘʷʚʥʦʩʪʽ ʥʘʩʽʥʥʷ) (Pulsford et al., 2016). ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʠʭ 

ʧʨʦʮʝʩʽʚ ʧʦʨʫʰʝʥʥʷ ʤʦʞʫʪʴ ʽʥʽʮʽʶʚʘʪʠ ʨʝʦʨʛʘʥʽʟʘʮʽʶ ʝʢʦʩʠʩʪʝʤʠ, ʥʘʜʘʶʯʠ 

ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʥʦʚʠʭ ʚʠʜʽʚ ʚʪʦʨʛʥʫʪʠʩʷ (ʧʨʦʥʠʢʘʪʠ) ʥʘ ʤʽʩʮʝʚʽʩʪʴ ʘʙʦ ʜʘʶʯʠ 

ʚʞʝ ʥʘʷʚʥʠʤ, ʘʣʝ ʧʨʠʛʥʽʯʝʥʠʤ ʚʠʜʘʤ ʰʘʥʩ ʜʦʩʷʛʪʠ ʜʦʤʽʥʫʚʘʥʥʷ (Thom et al., 

2017). 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʧʦʨʫʰʝʥʥʷʤʠ ʝʢʦʩʠʩʪʝʤʠ ʪʘ ʢʣʽʤʘʪʦʤ 

ʟʘʟʚʠʯʘʡ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʩʠʣʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʤʘʡʙʫʪʥʴʦʤʫ 

ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ (Dale et al., 2001; Seidl et al., 2014). ɼʦʩʽ ʮʽ ʟʤʽʥʠ ʚ 

ʦʩʥʦʚʥʦʤʫ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʷʢ ʧʦʪʝʥʮʽʡʥʘ ʟʘʛʨʦʟʘ ʝʢʦʣʦʛʽʯʥʽʡ ʩʪʽʡʢʦʩʪʽ 

(Johnstone et al., 2016; Seidl & Rammer, 2017). ʆʜʥʘʢ, ʚʠʭʦʜʷʯʠ ʟ ʪʝʦʨʝʪʠʯʥʦʛʦ 

ʨʦʟʫʤʽʥʥʷ ʜʠʥʘʤʽʢʠ ʝʢʦʩʠʩʪʝʤ (Gunderson & Holling, 2001), ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, 
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ʱʦ ʪʘʢʽ ʟʤʽʥʠ ʩʧʨʠʷʶʪʴ ʘʜʘʧʪʘʮʽʾ ʣʽʩʽʚ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʦʩʢʽʣʴʢʠ ʧʝʨʝʚʘʞʥʘ 

ʢʽʣʴʢʽʩʪʴ ʧʦʨʫʰʝʥʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʙʽʣʴʰʘ ʯʘʩʪʢʘ ʣʘʥʜʰʘʬʪʽʚ ʧʝʨʝʙʫʚʘʻ 

ʚ ʩʪʘʥʽ ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʧʽʩʣʷ ʧʦʨʫʰʝʥʥʷ (Serra-Diaz et al., 2015). ʊʘʢʠʤ ʯʠʥʦʤ, 

ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʧʨʠʨʦʜʥʠʭ ʧʦʨʫʰʝʥʴ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ 

ʝʢʦʩʠʩʪʝʤʘʭ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ, ʤʦʞʥʘ ʪʘʢʦʞ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʷʢ ʤʝʭʘʥʽʟʤ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʝʢʦʩʠʩʪʝʤʠ ʟʤʝʥʰʫʶʪʴ ʟʨʦʩʪʘʶʯʫ ʜʝʟʘʜʘʧʪʘʮʽʶ ʜʦ ʢʣʽʤʘʪʫ, 

ʱʦ ʰʚʠʜʢʦ ʟʤʽʥʶʻʪʴʩʷ. ʈʦʣʴ ʧʦʨʫʰʝʥʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʤʘʡʙʫʪʥʴʦʛʦ ʩʢʣʘʜʫ 

ʝʢʦʩʠʩʪʝʤʠ ʪʘ ʟʤʝʥʰʝʥʥʽ ʥʝʨʽʚʥʦʚʘʛʠ ʤʽʞ ʢʣʽʤʘʪʦʤ ʽ ʨʦʩʣʠʥʥʽʩʪʶ ʧʦʢʠ ʱʦ 

ʰʠʨʦʢʦ ʽʛʥʦʨʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʦʙʛʦʚʦʨʝʥʥʷ ʟʤʽʥʠ ʨʝʞʠʤʽʚ ʧʦʨʫʰʝʥʥʷ ʚ ʫʤʦʚʘʭ 

ʟʤʽʥʠ ʢʣʽʤʘʪʫ (Thom et al., 2017). 

ʇʨʦʪʝ ʟʤʽʥʠ ʚ ʢʣʶʯʦʚʠʭ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʨʦʮʝʩʘʭ, ʪʘʢʠʭ ʷʢ ʧʦʨʫʰʝʥʥʷ, 

ʪʘʢʦʞ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʛʣʠʙʦʢʦʾ ʟʤʽʥʠ ʜʠʥʘʤʽʢʠ ʝʢʦʩʠʩʪʝʤ ʷʢ ʫ ʧʨʠʨʦʜʥʠʭ, 

ʪʘʢ ʽ ʚ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʭ ʣʽʩʘʭ. ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʝʢʦʣʦʛʽʯʥʦʾ ʥʦʚʠʟʥʠ (ʪʦʙʪʦ 

ʜʦ ʥʝʩʭʦʞʦʩʪʽ ʩʠʩʪʝʤʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʝʪʘʣʦʥʥʦʛʦ ʙʘʟʦʚʦʛʦ ʨʽʚʥʷ (Radeloff et 

al., 2015) ʽ ʜʦ ʧʦʷʚʠ ʥʝʘʥʘʣʦʛʦʚʠʭ ʢʦʤʙʽʥʘʮʽʡ ʚʠʜʽʚ (ʪʦʙʪʦ, ʚʠʜʦʚʠʭ ʩʧʽʣʴʥʦʪ, ʷʢʽ 

ʥʝ ʽʩʥʫʚʘʣʠ ʟʘ ʤʠʥʫʣʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ) (Williams & Jackson, 2007).  

ʆʪʞʝ, ʨʦʟʫʤʽʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʪʨʘʻʢʪʦʨʽʡ ʨʦʟʚʠʪʢʫ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʚ 

ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʤʘʻ ʧʝʨʰʦʨʷʜʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʩʠʩʪʝʤʦʶ. 

ɿʘʛʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ, ʷʢʝ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʣʽʪʝʨʘʪʫʨʽ ʟ ʫʧʨʘʚʣʽʥʥʷ 

ʝʢʦʩʠʩʪʝʤʘʤʠ, ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʠʜʠ ʧʝʨʝʤʽʱʘʶʪʴʩʷ ʚ ʙʽʣʴʰ ʚʠʩʦʢʽ ʰʠʨʦʪʠ ʽ 

ʚʠʩʦʪʫ ʯʝʨʝʟ ʛʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ (Lenoir et al., 2008; Chen et al., 2011). ʊʘʢʽ 

ʪʨʘʻʢʪʦʨʽʾ ʧʽʜʪʚʝʨʜʞʝʥʽ ʙʘʛʘʪʴʤʘ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʤʧʽʨʠʯʥʦ 

ʢʘʣʽʙʨʦʚʘʥʠʭ ʤʦʜʝʣʝʡ ʨʦʟʧʦʜʽʣʫ ʚʠʜʽʚ (Hanewinkel et al., 2013; Zimmermann et 

al., 2013). ʄʦʜʝʣʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʠʜʽʚ ʻ ʧʦʪʫʞʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫ ʥʽʰʫ ʚʠʜʫ ʪʘ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʦʙʨʘʞʘʪʠ 

ʧʦʪʝʥʮʽʡʥʝ ʤʘʡʙʫʪʥʻ ʧʦʰʠʨʝʥʥʷ ʥʽʰʽ ʚʠʜʫ ʫ ʟʚôʷʟʢʫ ʟ ʧʨʦʛʥʦʟʦʚʘʥʠʤʠ 

ʢʣʽʤʘʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ. ʆʜʥʘʢ ʚʦʥʠ ʧʨʠʧʫʩʢʘʶʪʴ ʢʣʽʤʘʪʦ-ʨʦʩʣʠʥʥʠʡ ʙʘʣʘʥʩ 

ʧʦʪʦʯʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʽ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʧʨʦʮʝʩʠ, ʪʘʢʽ ʷʢ ʤʽʛʨʘʮʽʷ ʪʘ 

ʢʦʥʢʫʨʝʥʮʽʷ ʤʽʞ ʚʠʜʘʤʠ (Elith & Leathwick, 2009). ʂʨʽʤ ʪʦʛʦ, ʦʩʢʽʣʴʢʠ ʥʘʩʣʽʜʢʠ 

ʟʤʽʥ ʫ ʚʟʘʻʤʦʜʽʾ ʚʠʜʽʚ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʤʽʥʫ ʢʣʽʤʘʪʫ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ, ʟʨʫʰʝʥʥʷ ʚ 
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ʨʝʘʣʽʟʦʚʘʥʽʡ ʥʽʰʽ ʚʠʜʽʚ ʽ ʧʦʪʝʥʮʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ʩʧʽʣʴʥʦʪ ʥʦʚʠʭ ʚʠʜʽʚ 

ʟʘʣʠʰʘʶʪʴʩʷ ʤʘʣʦ ʜʦʩʣʽʜʞʝʥʠʤʠ (Thuiller et al., 2015). 

ʂʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʠʥʘʤʽʢʫ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʤʽʞ ʨʦʩʣʠʥʦ -ʁʛʦʩʧʦʜʘʨʝʤ ʪʘ ̔ʥʬʝʢʮʽʡʥʠʤ ʘʛʝʥʪʦʤ. ʊʦʤʫ, ʡʤʦʚʽʨʥʦ, 

ʢʣʽʤʘʪʠʯʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʬʦʨʤʫʚʘʪʠʤʫʪʴ ʚʘʛʦʤʠʡ ʚʧʣʠʚ ʥʘ ʘʛʨʝʩʠʚʥʽʩʪʴ, 

ʚʽʨʫʣʝʥʪʥʽʩʪʴ ʪʘ ʧʘʪʦʛʝʥʥʽʩʪʴ ʟʙʫʜʥʠʢʘ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʚʨʦʜʞʝʥʫ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʨʦʩʣʠʥʠ-ʛʦʩʧʦʜʘʨʷ, ʱʦ ʯʘʩʪʢʦʚʦ ʧʦʚᾷʷʟʘʥʦ ʟʽ ʟʤʽʥʦʶ ʙʽʦʣʦʛʽʯʥʦʾ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʪʘ ʞʠʪʪʻʚʠʭ ʮʠʢʣʽʚ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʣʽʩʦʚʠʭ ʜʝʨʝʚ ʪʘ ʟʙʫʜʥʠʢʽʚ 

ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ, ʥʘʩʣʽʜʦʢʦʤ ʯʦʛʦ ʙʫʜʝ ʧʦʨʫʰʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʪʘ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʘʪʦʛʝʥʝʟʫ. 

ʇʫʩʢʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʚʠʥʠʢʥʝʥʥʷ ʝʧʽʬʽʪʦʪʽʡ ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ ʧʦʩʫʭʠ ʪʘ 

ʧʦʚʝʥʽ. ɿʦʢʨʝʤʘ, ʟʘ ʦʩʪʘʥʥʽ 60 ʨʦʢʽʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ (ʧʽʜʚʠʱʠʣʠʩʴ ʩʝʨʝʜʥʽ 

ʧʦʢʘʟʥʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʟʠʤʦʚʦʛʦ ʧʝʨʽʦʜʫ, ʟʤʽʩʪʠʣʠʩʴ ʩʝʟʦʥʥʽ ʦʧʘʜʠ ʟ ʣʽʪʥʴʦʛʦ 

ʥʘ ʦʩʝʥʥʽʡ ʧʝʨʽʦʜ) ʩʧʨʠʷʶʪʴ ʽʥʬʽʢʫʚʘʥʥʶ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʢʽʣʴʢʦʭ ʚʠʜ̔ʚ 

ʬʽʪʦʬʪʦʨʠ (ʨʽʜ Phytophthora ʦʙᾷʻʜʥʫʻ ʛʨʠʙʠ-ʧʘʪʦʛʝʥʠ ʢʣʘʩʫ Oomycetes, ʷʢʽ 

ʩʧʨʠʯʠʥʶʶʪʴ ʛʥʠʣʽ ʢʦʨʝʥʝʚʦʛʦ ʪʠʧʫ) ʚ ʮʝʥʪʨʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʠʭ ʣʽʩʘʭ, ʜʝ 

ʥʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʠʤʠ ʜʦ ʜʽʾ ʬʽʪʦʧʘʪʦʛʝʥʽʚ ʻ ʜʝʨʝʚʥʽ ʨʦʩʣʠʥʠ ʜʫʙʘ, ʙʫʢʘ, ʩʦʩʥʠ, 

ʚʽʣʴʭʠ, ʷʣʠʥʠ ʪʘ ʢʣʝʥʘ (Brasier et al., 2004; Ruiz-G·mez et al., 2019; Matsiakh et al., 

2023). 

ʊʨʠʚʘʣʽ ʟʘʩʫʭʠ ʫ ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʟʙʽʣʴʰʫʶʪʴ ʡʤʦʚʽʨʥʽʩʪʴ ʫʨʘʞʝʥʥʷ 

ʧʦʪʝʥʮʽʡʥʦʾ ʨʦʩʣʠʥʠ-ʛʦʩʧʦʜʘʨʷ ʟʙʫʜʥʠʢʘʤʠ ʛʥʠʣʝʡ, ʟʦʢʨʝʤʘ ʢʦʨʝʥʝʚʠʭ. ɺʽʜʦʤʦ, 

ʱʦ ʨʽʟʥʽ ʚʠʜʠ ʜʝʨʝʚʦʨʫʡʥʽʚʥʠʭ ʛʨʠʙʽʚ ʨʦʜʫ Armillaria ʤʦʞʫʪʴ ʧʦʚʥʦʮʽʥʥʦ 

ʧʦʰʠʨʶʚʘʪʠʩʴ ʽ ʨʦʩʪʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜ 10 ʜʦ 31ÜC, ʧʨʠ ʮʴʦʤʫ, ʦʧʪʠʤʘʣʴʥʠʤ 

ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʨʝʞʠʤʦʤ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʟ ʥʠʭ ʻ 21-22 ÜC. ɼʝʷʢʽ ʚʠʜʠ Armillaria ʻ 

ʧʝʨʚʠʥʥʠʤʠ ʧʘʪʦʛʝʥʘʤʠ ʪʘ ʫʨʘʞʘʶʪʴ ʟʜʦʨʦʚʽ ʜʝʨʝʚʘ ʚ ʣʽʩʘʭ, ʪʦʜʽ ʷʢ ʽʥʰʽ ʚʠʜʠ 

ʚʠʩʪʫʧʘʶʪʴ ʚʪʦʨʠʥʥʠʤʠ ʟʙʫʜʥʠʢʘʤʠ, ʽʥʬʽʢʫʶʯʠ ʨʦʩʣʠʥʫ-ʛʦʩʧʦʜʘʨʷ ʧʽʩʣʷ 

ʦʩʣʘʙʣʝʥʥʷ ʾʾ ʽʤʫʥʽʪʝʪʫ ʚʥʘʩʣʽʜʦʢ ʪʨʠʚʘʣʠʭ ʧʦʩʫʭ, ʨʽʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʢʦʣʠʚʘʥʴ, ʽʥʰʠʭ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ, ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʤʘʭʘʤʠ ʪʘ ʽʥ. 

(ɻʨʦʜʟʠʥʩʴʢʠʡ, 1973) ʋʨʘʞʝʥʥʷ Armillaria spp. ʩʧʨʠʷʻ ʢʦʣʦʥʽʟʘʮʽʾ ʜʝʨʝʚ 

ʢʦʤʘʭʘʤʠ-ʢʩʠʣʦʬʘʛʘʤʠ, ʟʦʢʨʝʤʘ Scolytinae, ʱʦ ʧʨʠʰʚʠʜʰʫʻ ʾʭ ʚʽʜʤʠʨʘʥʥʷ, 
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ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʬʦʨʤʫʶʪʴʩʷ ʩʪʽʡʢʽ ʧʘʪʦʣʦʛʽʯʥʽ ʦʩʝʨʝʜʢʠ. ɿʘʛʘʣʦʤ, ʥʘʡʙʽʣʴʰʠʤʠ 

ʻ ʚʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʜʽʻʶ Armillaria, ʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤʫ ʪʘ 

ʩʝʨʝʜʟʝʤʥʦʤʦʨʩʴʢʦʤʫ ʚʽʜʥʦʩʥʦ ʩʫʭʦʤʫ ʢʣʽʤʘʪʽ (Klopfenstein et al., 2009). ʉʪʫʧʥʽʴ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, ʡʤʦʚʽʨʥʦ, ʟʨʦʩʪʘʪʠʤʝ ʟ̔ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ  ̔

ʟʙʽʣʴʰʝʥʥʷʤ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ. 

ɺᾷʷʥʝʥʥʷ ʜʝʨʝʚ ʨʦʜʫ Pinus ʚ ʣʽʩʘʭ ɭʚʨʦʧʠ (ʟʦʢʨʝʤʘ, ʫ ʇʦʨʪʫʛʘʣʽʾ) ʪʘ ʉʭʽʜʥʦʾ 

ɸʟʽʾ (ʟʦʢʨʝʤʘ, ɺᾷʻʪʥʘʤ, ʂʠʪʘʡ ʪʘ ʗʧʦʥʽʷ), ʚʠʢʣʠʢʘʥʝ ʩʦʩʥʦʚʦʶ ʩʪʦʚʙʫʨʦʚʦʶ 

ʥʝʤʘʪʦʜʦʶ (Bursaphelenchus xylophilus (Steiner & Buhrer) Nickle), ʥʘʨʘʟʽ ʚʝʜʝ ʜʦ 

ʩʪʨʽʤʢʦʛʦ ʚʽʜʤʠʨʘʥʥʷ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʨʽʟʥʦʛʦ ʚʽʢʫ ʪʘ ʧʦʭʦʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʧʦʟʠʪʠʚʥʦ ʢʦʨʝʣʶʻ ʟ ʚʝʩʥʷʥʠʤʠ ʽ  ʟʠʤʦʚʠʤʠ ʦʧʘʜʘʤʠ ʪʘ ʩʝʨʝʜʥʴʦʨʽʯʥʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ, ʘʣʝ ʥʝʛʘʪʠʚʥʦ ï ʟ ʣʽʪʥʽʤʠ (ʟʦʢʨʝʤʘ, ʯʝʨʚʥʝʚʠʤʠ) ʦʧʘʜʘʤʠ (Zhao, 

2008). ʇʨʦʝʢʪʦʤ PROFRAME ʫ ʇʦʨʪʫʛʘʣʽʾ ʜʦʩʷʛʥʫʪʦ ʧʨʦʛʨʝʩʫ ʚ ʤʦʜʝʣʶʚʘʥʥʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚᾷʷʥʝʥʥʷ ʩʦʩʥʠ, ʱʦ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʜʦʟʚʦʣʠʪʴ ʚʜʦʩʢʦʥʘʣʠʪʠ 

ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʭʚʦʨʦʙʠ ʜʣʷ ʽʥʰʠʭ ʨʝʛʽʦʥʽʚ ɭʚʨʦʧʠ (Evans et al., 

2007). ʎʝ ʚʜʘʣʦʩʷ ʦʪʨʠʤʘʪʠ ʟʘʚʜʷʢʠ ʧʦʨʽʚʥʷʥʥʶ ʤʦʜʝʣʝʡ ʧʘʨʘʤʝʪʨʽʚ 

ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʜʦ ʽʥʬʽʢʫʚʘʥʥʷ ʜʝʨʝʚ ʪʘ ʾʭ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʩʪʦʩʦʚʥʦ 

ʢʣʽʤʘʪʠʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʜʦʚʢʽʣʣʷ.  

ɹʽʣʴʰʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʴ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʨʘʢʦʚʦʛʦ ʪʠʧʫ ʩʧʨʠʯʠʥʝʥʽ 

ʬʘʢʫʣʴʪʘʪʠʚʥʠʤʠ ʬʽʪʦʧʘʪʦʛʝʥʘʤʠ, ʟʦʢʨʝʤʘ ʤʽʮʝʪʘʤʠ ʟ ʨʦʜʽʚ Botryosphaeria, 

Biscogniauxia (Hypoxylon), Diplodia, Septoria ʪʘ Valsa. ɺ ʦʢʨʝʤʠʭ ʢʨʘʾʥʘʭ ʭʚʦʨʦʙʠ 

ʩʷʛʘʶʪʴ ʨʽʚʥʷ ʝʧʽʬʽʪʦʪʽʡʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʪʘ ʟʘʚʜʘʶʪʴ ʰʢʦʜʠ ʜʝʨʝʚʘʤ, 

ʧʦʧʝʨʝʜʥʴʦ ʦʩʣʘʙʣʝʥʠʤ ʟʤʽʥʦʶ ʛʽʜʨʦʪʝʨʤʽʯʥʦʛʦ ʨʝʞʠʤʫ (Wen et al., 2022).  

ʇʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʨʦʣʴ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʥʝʤʦʞʣʠʚʦ ʪʘʢ ʩʘʤʦ ʥʘʦʯʥʦ, ʷʢ 

ʨʦʣʴ ʬʽʪʦʧʘʪʦʛʝʥʽʚ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʥʘʨʘʟʽ ʧʦʢʣʘʜʘʪʠʩʷ ʥʘ ʥʝʧʨʷʤʽ ʘʨʛʫʤʝʥʪʠ ʪʘ 

ʜʦʢʘʟʠ. ʅʝ ʟʦʚʩʽʤ ʟʨʦʟʫʤʽʣʦ, ʯʠ ʻ ʚʧʣʠʚ ʢʣʽʤʘʪʘʪʠʯʥʠʭ ʘʥʦʤʘʣʽʡ ʩʠʥʝʨʛʝʪʠʯʥʠʤ 

ʯʠ ʧʨʷʤʠʤ, ʧʨʦʪʝ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʢʣʽʤʘʪʫ ʚʟʘʻʤʦʜʽʶʪʴ ʽ ʙʫʜʫʪʴ 

ʚʟʘʻʤʦʜʽʷʪʠ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʽ ʚʧʣʠʚʘʪʠ ʥʘ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʝʨʝʚ ʜʦ ʬʽʪʦʧʘʪʦʛʝʥʽʚ, 

ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʬʦʨʤʦʚʘʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʛʝʥʝʪʠʯʥʦʾ ʩʪʦʭʘʩʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ, 

ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʪʘ ʧʣʘʩʪʠʯʥʦʩʪʽ ʚʠʜʫ, ʘ ʪʘʢʦʞ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʜʦʚʢʽʣʣʷ. ʊʦʜʽ ʷʢ 

ʙʽʣʴʰʽʩʪʴ ʚʠʜʽʚ ʣʽʩʦʚʠʭ ʜʝʨʝʚ ʙʫʜʫʪʴ ʚʠʤʫʰʝʥʽ ʘʜʘʧʪʦʚʫʚʘʪʠʩʷ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ 
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ʟʤʽʥ ʙʝʟ ʣʶʜʩʴʢʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʪʦ ʨʘʮʽʦʥʘʣʴʥʦʶ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʶ ʜʽʷʣʴʥʦʩʪʶ 

ʥʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʥʘ ʦʢʨʝʤʠʭ ʣʽʩʦʚʠʭ 

ʪʝʨʠʪʦʨʚʷʭ ʤʦʞʥʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʰʢʦʜʦʯʠʥʥʽ ʝʬʝʢʪʠ ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ ʟʨʦʩʪʘʥʥʷ 

ʚʽʜʤʠʨʘʥʥʷ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʚʥʘʩʣʽʜʦʢ ʢʣʽʤʘʪʠʯʥʠʭ ʘʥʦʤʘʣʽʡ (ʂʫʣʴʙʘʥʩʴʢʘ, 

2020). 

ɿʘʛʘʣʦʤ, ʮʝ ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʽʥ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʪʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʙʽʦʛʝʦʮʝʥʦʪʠʯʥʦʛʦ ʧʦʢʨʠʚʫ, ʷʢʽ ʚʠʨʘʞʘʶʪʴʩʷ ʫ ʟʥʠʞʝʥʥʽ 

ʧʦʪʫʞʥʦʩʪʽ ʙʽʦʛʝʦʛʦʨʠʟʦʥʪʫ ʥʘʟʝʤʥʠʭ ʝʢʦʩʠʩʪʝʤ ʽʥʪʝʥʩʠʚʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦ-

ʤʘʪʝʨʽʘʣʴʥʦ ʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʟʙʽʜʥʝʥʥʽ ʬʘʫʥʽʩʪʠʯʥʦʛʦ ʽ ʬʣʦʨʠʩʪʠʯʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ, ʟʥʠʞʝʥʥʽ ʩʪʘʙʽʣʴʥʦʩʪʽ ʝʢʦʩʠʩʪʝʤ, ʟʦʢʨʝʤʘ ʚʥʘʩʣʽʜʦʢ ʫʨʘʞʝʥʥʷ 

ʨʦʩʣʠʥ ʟʙʫʜʥʠʢʘʤʠ ʭʚʦʨʦʙ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷ ʬʽʪʦʬʘʛʘʤʠ, ʟʥʠʞʝʥʥʽ ʟʘʧʘʩʽʚ 

ʙʽʦʤʘʩʠ ʽ ʧʝʨʚʠʥʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʝʢʦʩʠʩʪʝʤ (ʂʦʟʣʦʚʩʴʢʠʡ & ʂʨʘʤʘʨʝʮʴ, 

2009). 

 

1.3. ʄʽʢʦ- ̔  ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʚ ʽʥʬʝʢʮʽʡʥʠʭ ʧʘʪʦʣʦʛʽʷʭ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ 

ʨʦʩʣʠʥ 

 

ɺ ʩʫʯʘʩʥʽʡ ʣʽʩʦʚʽʡ ʬʽʪʦʧʘʪʦʣʦʛʽʾ ʟʘʟʚʠʯʘʡ ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʽʩʦʚʠʭ ʜʝʨʝʚ ʽ 

ʜʝʨʝʚʩʪʘʥʽʚ ʟʘ ʾʭʥʴʦʶ ʫʯʘʩʪʶ ʧʦʚôʷʟʫʶʪʴ ʽʟ ʟʦʚʥʽʰʥʴʦʶ (ʝʢʟʦʛʝʥʥʦʶ) ʽʥʬʝʢʮʽʻʶ. 

ʅʘʨʘʟʽ ʫ ʧʘʪʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʚʠʜʽʣʷʶʪʴ ʫʨʘʞʝʥʥʷ (ʽʥʦʢʫʣʷʮʽʶ), ʽʥʢʫʙʘʮʽʡʥʠʡ 

ʧʝʨʽʦʜ ʪʘ ʚʣʘʩʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʽʜʤʠʨʘʥʥʷ ʯʠ ʦʜʫʞʘʥʥʷ 

ʨʦʩʣʠʥ (ʧʦʚʥʦʛʦ ʯʠ ʥʝ ʧʦʚʥʦʛʦ). 

ʇ̔ ʜ ʽʥʢʫʙʘʮʽʡʥʠʤ ʧʝʨʽʦʜʦʤ ʫ ʧʘʪʦʣʦʛʽʾ ʨʦʩʣʠʥ ʚʠʟʥʘʯʘʶʪʴ ʧʝʨʽʦʜ ʚʽʜ 

ʧʦʯʘʪʢʫ ʝʢʟʦʛʝʥʥʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ ʬʽʪʦʧʘʪʦʛʝʥʘ (ʦʙʣʽʘ̌ʪʥʦʛʦ, ʬʘʢʫʣʴʪʘʪʠʚʥʦʛʦ) 

ʚ ʨʦʩʣʠʥʫ ʜʦ ʧʦʷʚʠ ʧʝʨʰʠʭ ʦʟʥʘʢ (ʩʠʤʧʪʦʤʽʚ) ʭʚʦʨʦʙʠ, ʚʣʘʩʪʠʚʠʭ ʜʘʥʦʤʫ 

ʽʥʬʝʢʮʽʡʥʦʤʫ ʘʛʝʥʪʫ. ɺʽʥ ʤʦʞʝ ʪʨʠʚʘʪʠ ʚʽʜ ʢʽʣʴʢʦʭ ʜʥʽʚ (ʧʨʠ ʭʚʦʨʦʙʘʭ ʥʘʩʽʥʥʷ, 

ʧʣʦʜʽʚ, ʭʚʦʾ, ʣʠʩʪʢʽʚ) ʜʦ ʢʽʣʴʢʦʭ ʨʦʢʽʚ, ʥʘʧʨʠʢʣʘʜ ʫ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʭʚʦʨʦʙ, 

ʩʧʨʠʯʠʥʝʥʠʭ ʘʬʽʣʦʬʦʨʦʾʜʥʠʤʠ ʤʘʢʨʦʤʽʮʝʪʘʤʠ ʢʩʠʣʦʢʦʤʧʣʝʢʩʫ, ʟʦʢʨʝʤʘ 

Phellinus igniarius, Ph. robustus, Ph. pini ʪʦʱʦ. ʉʚʦʛʦ ʯʘʩʫ ɸ. ʃ. ʑʝʨʙʠʥ-

ʇʘʨʬʝʥʝʥʢʦ,  ʜʦʩʣʽʜʞʫʶʯʠ  ʙʘʢʪʝʨʽʦʟʠ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʟʘʟʥʘʯʘʚ 
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ʥʘʷʚʥʽʩʪʴ ʧʨʠʭʦʚʘʥʦʛʦ (ʣʘʪʝʥʪʥʦʛʦ) ʧʝʨʽʦʜʫ ʭʚʦʨʦʙʠ, ʦʯʝʚʠʜʥʦ ʤʘʶʯʠ ʥʘ ʫʚʘʟʽ 

ʥʘʷʚʥʽʩʪʴ  ʫ ʟʜʦʨʦʚʠʭ ʨʦʩʣʠʥʘʭ (ʚ ʦʨʛʘʥʘʭ ʨʦʩʣʠʥ, ʫ ʪ.ʯ. ï ʽ ʚ ʥʘʩʽʥʥʽ) ʤʽʢʦ- ʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʝʢʦʣʦʛʽʯʥʦʶ ʥʽʰʝʶ ʷʢʠʭ ʻ ʞʠʚʽ ʢʣʽʪʠʥʠ ʯʠ ʤʽʞʢʣʽʪʠʥʥʽ 

ʧʨʦʩʪʦʨʠ, ʧʨʦʪʝ ʪʘʢʝ ʪʚʝʨʜʞʝʥʥʷ ʥʝ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ 

ʜʘʥʠʤʠ (ʑʝʨʙʠʥ-ʇʘʨʬʝʥʝʥʢʦ, 1963).  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʝʥʜʦʬʽʪʥʦʾ ʘʫʪʦʤʽʢʦ- ̔  

ʤʽʢʨʦʙʽʦʪʠ (ʪʦʙʪʦ ʙʽʦʪʠ ʟʜʦʨʦʚʠʭ ʨʦʩʣʠʥ, ʘ ʪʘʢʦʭ ʾʭ ʦʨʛʘʥʽʚ), ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʾʾ ʢʦʤʧʦʥʝʥʪʽʚ, ʫʢʘʟʫʶʪʴ ʥʘ ʝʥʜʦʛʝʥʥʠʡ ʚʝʢʪʦʨ ʫ ʧʦʷʚʽ 

ʧʘʪʦʣʦʛʽʡ, ʯʘʩʪʦ ʝʧʽʬʽʪʦʪʽʡʥʦʛʦ ʪʠʧʫ, ʪʽʩʥʦ ʟʚôʷʟʘʥʠʭ ʩʘʤʝ ʟ ʪʘʢ ʟʚʘʥʠʤʠ 

çʚʽʪʘʣʴʥʠʤʠ ʦʙʣʽʛʘʪʘʤʠè, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʭʠʩʥʠʭ, 

ʞʠʪʪʻʟʘʙʝʟʧʝʯʫʶʯʠʭ  ̔ʨʝʛʫʣʷʪʦʨʥʠʭ ʬʫʥʢʮʽʡ ʫ ʟʜʦʨʦʚʠʭ ʨʦʩʣʠʥʘʭ (ɻʚʦʟʜʷʢ ʪʘ 

ʽʥ., 2011).  ʋ ʨʘʟʽ ʧʦʨʫʰʝʥ ̫ʩʠʩʪʝʤʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚ ʨʦʩʣʠʥʽ ʽ ʥʘʩʘʤʧʝʨʝʜ ʟʘ 

ʧʦʨʫʰʝʥʥ ̫ʤʝʪʘʙʦʣʽʪʥʠʭ ʧʨʦʮʝʩʽʚ ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʯʠʥʥʠʢʽʚ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʘʙʽʦʪʠʯʥʠʭ (ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʩʘʤʝ ʛʽʜʨʦʪʝʨʤʽʯʥʠʡ ʩʪʨʝʩ ʚʠʩʧʫʧʘʻ 

ʢʘʪʘʣʽʟʘʪʦʨʦʤ ʘʢʪʠʚʥʦʩʪʽ ʚʽʪʘʣʴʥʠʭ ʦʙʣʽʘ̌ʪʽʚ), ʧʘʪʦʛʝʥʥʽ ʚʽʪʘʣʴʥʽ ʦʙʣʽʘ̌ʪʠ 

ʩʧʨʦʤʦʞʥʽ ʩʧʨʠʯʠʥʶʚʘʪʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘʚʽʪʴ ʙʝʟ ʫʯʘʩʪʽ ʟʦʚʥʽʰʥʴʦʾ 

(ʝʢʟʦʛʝʥʥʦʾ) ̔ ʥʬʝʢʮʽʾ, ʱʦ ʤʠ ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʧʨʠ ʝʧʽʬʽʪʦʪʽʡʥʦʤʫ ʚʽʜʤʠʨʘʥʥ ̫

ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʨʽʟʥʠʭ ʚʠʜʽʚ, ʟʦʢʨʝʤʘ Pinus sylvestris L. ʪʘ Picea abies 

(L.) H. Karst. ɿʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʚʽʪʘʣʴʥʠʭ ʦʙʣʽʘ̌ʪʽʚ (ʥʘʚʽʪʴ ʫ ʤʽʥʦʨʥʠʭ 

ʢʽʣʴʢʦʩʪʷʭ) ʷʢ ʩʢʣʘʜʥʠʢʽʚ ʝʥʜʦʬʽʪʥʦʾ ʤʽʢʦ- ʽ ʤʽʢʨʦʙʽʦʪʠ, ʢʦʥʩʪʘʪʫʻʤʦ, ʱʦ 

ʚʽʟʫʘʣʴʥʦ ʟʜʦʨʦʚʘ ʨʦʩʣʠʥʘ ʻ ʧʦʪʝʥʮʽʡʥʦ ʫʨʘʞʝʥʦ  ʁ(ʽʥʬʽʢʦʚʘʥʦ )ʁ, ʘʣʝ ʚʠʜʠʤʽ 

ʦʟʥʘʢʠ ʭʚʦʨʦʙʠ (ʚʣʘʩʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ) ï ʚʽʜʩʫʪʥʽ. ʊʦʙʪʦ ʧʘʪʦʛʝʥʥʽ ʚʽʪʘʣʴʥʽ 

ʦʙʣʽʘ̌ʪʠ ʚ ʟʜʦʨʦʚʠʭ ʨʦʩʣʠʥʘʭ ʬʘʢʪʠʯʥʦ ʧʦʩʪʽʡʥʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʪʘʜʽʾ ʽʥʢʫʙʘʮʽʾ. 

ʋ ʪʘʢ̔ʡ ʬʦʨʤʽ ʚʦʥʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʨʦʩʣʠʥʫ ʬʘʢʪʠʯʥʦ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʦʥʪʦʛʝʥʝʟʫ ʽ ʥʘʚʽʪʴ ʧʝʨʝʜʘʶʯʠʩʴ ʟ ʧʦʢʦʣʽʥʥʷ ʚ ʧʦʢʦʣʽʥʥʷ, ʟʜʽʡʩʥʶʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʧʨʠʪʘʤʘʥʥʽ ʜʣʷ ʥʠʭ ʟʘ ʙʽʦʣʦʛʽʯʥʠʤ ʟʤʽʩʪʦʤ ʤʫʪʫʘʣʽʩʪʠʯʥʽ ʚʟʘʻʤʠʥʠ ʟ ʽʥʰʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʘʫʪʦʤʽʢʦ- ʽ ʤʽʢʨʦʙʽʦʪʠ ʽ ʚ ʮʽʣʦʤʫ ʟ ʨʦʩʣʠʥʦʶ (ɻʚʦʟʜʷʢ, 2005). 

ɺʟʘʻʤʦʜʽʷ ʤʽʞ ʨʦʩʣʠʥʦʶ ʽ ʧʘʪʦʛʝʥʦʤ ʯʘʩʪʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʦʧʘʨʥʦ ʟ 

ʤʽʥʽʤʘʣʴʥʠʤ ʫʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ ʰʠʨʰʦʛʦ ʝʥʜʦʬʽʪʥʦʛʦ ʫʛʨʫʧʫʚʘʥʥʷ ʥʘ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ/ʘʙʦ ʨʦʟʚʠʪʦʢ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʨʦʩʣʠʥʠ. 
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ɺʟʘʻʤʦʜʽʷ ʩʧʽʣʴʥʦʪʠ ʤʦʞʝ ʙʫʪʠ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ ʚ ʢʦʥʪʝʢʩʪʽ ʢʦʤʧʣʝʢʩʽʚ 

ʟʘʭʚʦʨʶʚʘʥʴ (ʪʦʙʪʦ ʚʟʘʻʤʦʜʽʶʯʠʭ ʘʙʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʥʘʜʣʠʰʢʦʚʠʭ ʧʨʠʯʠʥʥʠʭ 

ʘʛʝʥʪʽʚ) ʽ ʟʥʠʞʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ (ʜʝ ʩʘʧʨʦʪʨʦʬʠ ʪʘ ʩʣʘʙʢʽ ʧʘʪʦʛʝʥʠ ʩʠʥʝʨʛʽʟʫʶʪʴ 

ʝʬʝʢʪʠ ʧʝʨʚʠʥʥʠʭ ʽʥʬʝʢʮʽʡ ʽ ʧʨʠʩʢʦʨʶʶʪʴ ʚʽʜʤʠʨʘʥʥʷ ʨʦʩʣʠʥʠ-ʛʦʩʧʦʜʘʨʷ). 

ʄʽʢʦ- ʪʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ï ʥʝʚʽʜᾷʻʤʥʘ ʢʦʤʧʦʥʝʥʪʘ ʣʽʩʦʚʦʛʦ ʙʽʦʮʝʥʦʟʫ, ʱʦ 

ʚʠʟʥʘʯʘʻ ʡʦʛʦ ʛʣʠʙʠʥʫ ʪʘ ʙʝʨʝ ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʨʦʩʪʫ ʪʘ 

ʨʦʟʚʠʪʢʫ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʪʘ ʫʪʠʣʽʟʘʮʽʾ ʤʦʨʪʤʘʩʠ. ʉʝʨʝʜ ʨʽʟʥʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ ʤʽʢʦ- ʪʘ ʤʽʢʨʦʙʽʦʪʠ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ 

ʬʽʪʦʧʘʪʦʛʝʥʥʽ ʝʥʜʦʬʽʪʠ ʨʽʟʥʦʾ ʪʨʦʬʽʯʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ, ʟʜʘʪʥʽ ʟʘʚʜʘʚʘʪʠ ʽʩʪʦʪʥʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʟʙʠʪʢʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʛʣʠʙʦʢʦʶ 

ʧʘʪʦʣʦʛʽʻʶ ʟ ʤʘʩʦʚʠʤ ʫʩʠʭʘʥʥʷʤ ʙʽʣʴʰʦʩʪʽ ʚʠʜʽʚ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʱʦ ʟʨʦʩʪʘʶʪʴ 

ʫ ʣʽʩʘʭ ʷʢ ʚ ʋʢʨʘʾʥʽ, ʪʘʢ ʽ ʧʦʟʘ ʾʾ ʤʝʞʘʤʠ (ɻʦʡʯʫʢ ʪʘ ʽʥ., 2019). 

ɼʦ ʝʥʜʦʬʽʪʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʷʢ ʧʨʝʜʩʪʘʚʥʠʢʠ ʮʘʨʩʪʚʘ 

ɻʨʠʙʠ (Fungi, Mycota), ʪʘʢ ʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʮʘʨʩʪʚʘ ʇʨʦʢʘʨʽʦʪ ï ɹʘʢʪʝʨʽʾ (Bacteria) 

(Gouda et al., 2016). 

ʅʘʨʘʟʽ ʚ ʣʽʪʝʨʘʪʫʨʽ ʘʢʮʝʥʪʫʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʢʦʨʠʩʥʠʭ ʜʣʷ ʨʦʩʣʠʥ ʛʨʠʙʘʭ-

ʝʥʜʦʬʽʪʘʭ ʽ ʥʝ ʢʦʥʢʨʝʪʠʟʫʶʪʴʩʷ ʧʘʪʦʛʝʥʥʽ ʚʠʜʠ, ʭʦʯʘ ʟ ʥʘʚʝʜʝʥʠʭ ʚ ʣʽʪʝʨʘʪʫʨʽ 

ʪʘʢʩʦʥʽʚ ʤʽʮʝʪʽʚ ʻ ʽ ʬʘʢʫʣʴʪʘʪʠʚʥʽ ʩʘʧʨʦʪʨʦʬʠ ʪʘ ʧʘʪʦʛʝʥʠ (ʦʙʣʽʘ̌ʪʥʽ ʧʘʪʦʛʝʥʠ 

ʩʝʨʝʜ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʘʫʪʦʤʽʢʨʦʙʽʦʪʠ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʚ ʣʽʪʝʨʘʪʫʨʽ ʥʝ ʚʽʜʤʽʯʝʥʽ), 

ʟʦʢʨʝʤʘ ʧʨʝʜʩʪʘʚʥʠʢʠ ʧʦʨʷʜʢʫ Coelomycetes, ʨʦʜʽʚ Leptostroma spp., Phomopsis 

spp., Phyllosticta sp., Phoma sp., ʚʠʜʫ Venturia ditricha ʪʦʱʦ, ʷʢʽ ʟʘ ʩʚʦʻʶ ʙʽʦʣʦʛʽʻʶ 

ʦʩʝʣʷʶʪʴʩʷ ʥʘ ʟʜʦʨʦʚʠʭ ʨʦʩʣʠʥʘʭ (ʦʨʛʘʥʘʭ ʨʦʩʣʠʥ), ʘʣʝ ʟʜʘʪʥʽ ʽʩʥʫʚʘʪʠ ʥʘ ʮʠʭ 

ʞʝ ʨʦʩʣʠʥʘʭ ʽ ʧʨʠ ʾʭʥʴʦʤʫ ʚʽʜʤʠʨʘʥʥʽ (Schouten, 2019). 

ɼʦʩʠʪʴ ʦʙʤʝʞʝʥʘ ʽʥʬʦʨʤʘʮʽʷ ʩʪʦʩʦʚʥʦ ʘʬʽʣʦʬʦʨʦʚʠʭ ʛʨʠʙʽʚ-ʝʥʜʦʬʽʪʽʚ, 

ʭʦʯʘ ʘʥʘʣʽʟ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ (ʦʩʦʙʣʠʚʦ ʰʚʠʜʢʦʛʦ ʡʦʛʦ ʧʨʦʪʽʢʘʥʥʷ ʪʘ 

ʭʘʨʘʢʪʝʨʫ ʫʪʚʦʨʝʥʥʷ ʙʘʟʠʜʽʦʤ), ʧʦʚôʷʟʘʥʦʛʦ ʟ ʜʝʷʢʠʤʠ ʚʠʜʘʤʠ ʜʝʨʝʚʦʨʫʡʥʽʚʥʠʭ 

ʛʨʠʙʽʚ, ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʠʥʠ 

Polyporaceae, ʟʦʢʨʝʤʘ ʛʨʠʙʽʚ, ʱʦ ʩʧʨʠʯʠʥʶʶʪʴ ʤʽʰʘʥʽ ʩʪʦʚʙʫʨʦʚʽ ʛʥʠʣʽ (Fomes 

fomentarius, Piptoporus betulinus ʪʦʱʦ).  
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ɽʥʜʦʬʽʪʥʽ ʛʨʠʙʠ ʻ ʧʨʠʨʦʜʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʦʩʣʠʥʥʦʾ ʤʽʢʨʦʝʢʦʩʠʩʪʝʤʠ, 

ʷʢʽ ʬʦʨʤʫʶʪʴ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʫ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʨʦʩʣʠʥʠ-

ʛʦʩʧʦʜʘʨʷ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ. ɿʦʢʨʝʤʘ, ʧʨʦʜʫʢʫʶʪʴ ʽʥʜʦʣʦʮʪʦʚʫ ʢʠʩʣʦʪʫ, 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʩʝʢʨʝʮʽʾ ʩʪʨʝʩ-ʘʜʘʧʪʦʨʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ʧʨʦʜʫʢʫʶʯʠ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʨʝʯʦʚʠʥʠ (Radic & Strukelj, 2012) ʪʘ ʘʥʪʠʢʘʥʮʝʨʦʛʝʥʥʽ 

ʤʦʣʝʢʫʣʠ (Uzma et al., 2018) ʜʣʷ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥʠ-ʛʦʩʧʦʜʘʨʷ ʪʘ ʚʠʩʪʫʧʘʶʪʴ 

ʙʽʦʩʪʠʤʫʣʷʪʦʨʘʤʠ ʜʣʷ ʙʽʦʩʠʥʪʝʟʫ ʝʬʽʨʥʦʾ ʦʣʽʾ (El Enshasy et al., 2019), ʜʽʶʪʴ ʷʢ 

ʘʛʝʥʪʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ (Poveda & Baptista, 2021), ʩʧʨʠʷʶʪʴ ʨʦʩʪʫ ʨʦʩʣʠʥ 

(Poveda, 2021; Wen et al., 2022), ʘʢʪʠʚʫʶʪʴ ʩʠʩʪʝʤʥʫ ʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥ ʜʦ 

ʘʙʽʦʪʠʯʥʠʭ (Cui et al., 2021) ʪʘ ʙʽʦʪʠʯʥʠʭ (Poveda et al., 2020; Wen et al., 2022) 

ʯʠʥʥʠʢʽʚ ʪʦʱʦ. ʅʘʪʦʤʽʩʪʴ ʨʦʩʣʠʥʠ-ʛʦʩʧʦʜʘʨʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʭ ʞʠʚʠʣʴʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʩʪʫʧʘʶʪʴ ʩʝʨʝʜʦʚʠʱʝʤ ʽʩʥʫʚʘʥʥʷ ʜʣʷ 

ʝʥʜʦʬʽʪʥʠʭ ʛʨʠʙʽʚ (Odelade & Babalola, 2019; Igiehon et al., 2021). 

ɿʦʢʨʝʤʘ, ʚʠʜʽʣʝʥʽ ʟʽ ʟʜʦʨʦʚʦʛʦ ʥʘʩʽʥʥʷ ʩʦʩʥʠ ʤʽʢʨʦʤʽʮʝʪʠ ʟ ʨʦʜʽʚ Mucor, 

Trichoderma, Aspergillus, Penicillium, Alternaria, Acremonium ʪʘ ʜʨʽʞʜʞʽ ʚʠʷʚʠʣʠ 

ʚʠʙʽʨʢʦʚʫ ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʷʢ ʜʦ ʙʘʢʪʝʨʽʡ-ʝʥʜʦʬʽʪʽʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, 

ʪʘʢ ʽ ʜʦ ʢʦʣʝʢʮʽʡʥʠʭ ʰʪʘʤʽʚ. ʅʘʡʘʢʪʠʚʥʽʰʠʤʠ ʙʫʣʠ Penicillium autogriseum ʪʘ 

Alternaria altrernata (ɻʚʦʟʜʷʢ ʪʘ ʽʥ., 2011). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʠʥʥʠʢʘʤʠ 

ʦʙʤʝʞʝʥʥʷ ʟʘʩʝʣʝʥʥʷ ʥʘʩʽʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʬʽʪʦʧʘʪʦʛʝʥʥʠʤʠ ʙʘʢʪʝʨʽʷʤʠ ʻ 

ʤʽʢʨʦʤʽʮʝʪʠ ʽ ʩʧʦʨʦʪʚʽʨʥʽ ʙʘʢʪʝʨʽʾ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʘʢʮʝʥʪʫʻʪʴʩʷ ʫʚʘʛʘ, ʱʦ ʩʝʨʝʜ 

ʽʟʦʣʴʦʚʘʥʠʭ ʟ ̔ʟʜʦʨʦʚʦʛʦ ʥʘʩʽʥʥʷ ʩʦʩʥʠ ʙʘʢʪʝʨʽʡ-ʝʥʜʦʬʽʪʽʚ, ʫ ʪ.ʯ. ʽ ʚʽʪʘʣʴʥʠʭ 

ʦʙʣʽʘ̌ʪʽʚ, ʥʝ ʚʠʷʚʣʝʥʦ ʘʥʪʘʛʦʥʽʩʪʽʚ, ʷʢʽ ʙ ʜʘʚʘʣʠ ʧʽʜʩʪʘʚʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʾʭ 

ʚʠʚʯʝʥʥʷ ʫ ʷʢʦʩʪʽ ʙʽʦʣʦʛʽʯʥʠʭ ʧʝʩʪʠʮʠʜʽʚ. ʉʝʨʝʜ ʜʦʩʣʽʜʥʠʭ ʽʟʦʣʷʪʽʚ 

ʘʫʪʦʤʽʢʨʦʙʽʦʪʠ ʥʝ ʚʠʷʚʣʝʥʦ ʤʽʢʦ- ʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʙ ʩʪʠʤʫʣʶʚʘʪʠ ʨʽʩʪ 

ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ (ɻʚʦʟʜʷʢ ʪʘ ʽʥ., 2011). 

ɻʨʠʙʠ ʙʝʨʫʪʴ ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʣʽʩʦʚʦʛʦ ʙʽʦʮʝʥʦʟʫ ʷʢ 

ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ. ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʧʦʩʽʜʘʻ ʩʪʨʫʢʪʫʨʘ ʪʘ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ 

ʚʠʜʽʚ (ʫʛʨʫʧʦʚʘʥʴ) ʫ ʤʽʢʦʮʝʥʦʟʘʭ ʽʟ ʽʥʰʠʤʠ ʞʠʚʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ, ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʽʟ ʥʠʭ ʻ ʢʩʠʣʦʙʽʦʥʪʘʤʠ (ʚʽʜ ʛʨʝʮ.  ɝɨɚɞɜ. ï 

çʟʨʫʙʘʥʝ ʜʝʨʝʚʦè ʽ ɓɘɩɜ (ɓɘɧɜŰɞɠ) ï çʪʦʡ, ʱʦ ʞʠʚʝè) ʽ ʧʨʠʩʫʪʥʽ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 
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ʢʩʠʣʦʣʽʟʫ ʜʝʨʝʚʠʥʠ ï ʚʽʜ ʤʦʤʝʥʪʫ ʫʨʘʞʝʥʥʷ ʞʠʚʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʜʦ ʧʦʚʥʦʾ 

ʫʪʠʣʽʟʘʮʽʾ ʨʝʰʪʢʽʚ ʥʘ ʟʘʚʝʨʰʘʣʴʥʠʭ ʝʪʘʧʘʭ ʨʦʟʢʣʘʜʘʥʥʷ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʚʠʜʽʚ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘ ˇʨʫʥʪʽ ʪʘ ʣʽʩʦʚʽʡ ʧʽʜʩʪʠʣʮʽ, ʯʘʩʪʠʥʘ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʮʽʻʾ ʛʨʫʧʠ ʻ 

ʤʽʢʦʨʠʟʦʫʪʚʦʨʶʚʘʯʘʤʠ, ʜʝʷʢʽ ʽʥʰʽ ï ʩʣʘʙʦ ʣʽʭʝʥʽʟʦʚʘʥʽ. ɺʭʦʜʷʯʠ ʜʦ ʩʢʣʘʜʫ 

ʢʦʥʩʦʨʮʽʾ, ʜʝ ʩʫʙʩʪʨʘʪʦʤ ʘʙʦ ʧʘʨʪʥʝʨʦʤ ʫ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʻ ʚʠʱʽ, ʚ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʜʝʨʝʚʥʽ ʚʠʜʠ ʨʦʩʣʠʥ, ʛʨʠʙʠ ʤʦʞʫʪʴ ʚʩʪʫʧʘʪʠ ʟ ʦʩʪʘʥʥʽʤʠ ʚ 

ʽʥʜʠʬʝʨʝʥʪʥʽ, ʥʝʛʘʪʠʚʥʽ ʪʘ ʘʥʪʘʛʦʥʽʩʪʠʯʥʽ ʚʽʜʥʦʩʠʥʠ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʣʽʩʦʚʦʛʦ ʙʽʦʮʝʥʦʟʫ ʻ ʤʽʢʦʟʥʽ 

ʫʛʨʫʧʫʚʘʥʥʷ ʨʽʟʥʦʾ ʪʨʦʬʽʯʥʦʾ ʥʘʣʝʞʥʦʩʪʽ, ʷʢʽ, ʷʢ ʽ ʨʝʰʪʘ ʛʝʪʝʨʦʪʨʦʬʽʚ, 

ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ ʛʣʠʙʠʥʫ, ʩʠʩʪʝʤʥʦ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʜʝʨʝʚʥʠʤʠ ʨʦʩʣʠʥʘʤʠ ʥʘ 

ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʾʭʥʴʦʛʦ ʦʥʪʦʛʝʥʝʟʫ ï ʚʽʜ ʝʥʜʦʬʽʪʠʟʤʫ ʜʦ ʙʽʦʜʝʩʪʨʫʢʮʽʾ, ʘ ʪʘʢʦʞ ʻ 

ʮʽʥʥʠʤʠ ʭʘʨʯʦʚʠʤʠ ʽ ʣʽʢʘʨʩʴʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʜʣʷ ʣʶʜʠʥʠ.  

ɻʨʠʙʥʽ ʫʛʨʫʧʫʚʘʥʥʷ ʣʽʩʽʚ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʧʝʚʥʦʶ ʤʽʨʦʶ ʜʦʩʣʽʜʞʝʥʽ 

(ʜʝʷʢʽ ʣʽʪʝʨʘʪʫʨʥʽ ʜʞʝʨʝʣʘ ʤʘʶʪʴ ʤʘʡʞʝ ʩʪʦʣʽʪʥʶ ʽʩʪʦʨʽʶ), ʱʦ ʜʦʟʚʦʣʷʻ ʥʘʤ 

ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʜʝʷʢʫ 

ʬʨʘʛʤʝʥʪʘʨʥʽʩʪʴ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ʂʩʠʣʦʪʨʦʬʥʘ ʘʩʢʦʤʽʢʦʙʽʦʪʘ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʦʙôʻʢʪʽʚ 

ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʘʛʘʪʠʤ ʪʘʢʩʦʥʦʤʽʯʥʠʤ ʨʽʟʥʦʤʘʥʽʪʪʷʤ. ʋ 

ʾʾ ʩʢʣʘʜʽ ʚʠʷʚʣʝʥʦ 406 ʨʽʟʥʠʭ ʪʘʢʩʦʥʽʚ, ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʛʨʫʧ ʚʽʜʜʽʣʫ Ascomycota. ʎʽ ʪʘʢʩʦʥʠ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ: 190 ʨʦʜʽʚ, 66 ʨʦʜʠʥ, 26 ʧʦʨʷʜʢʽʚ, 10 ʧʽʜʢʣʘʩʽʚ, 6 ʢʣʘʩʽʚ. ɿʘʟʥʘʯʝʥʦ, ʱʦ 

ʨʦʟʧʦʜʽʣ ʟʘ ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ ʜʝʨʝʚʦʨʫʡʥʽʚʥʠʭ ʘʩʢʦʚʠʭ ʛʨʠʙʽʚ ʜʦ ʜʝʨʝʚʥʠʭ 

ʩʫʙʩʪʨʘʪʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʞʠʪʪʻʚʠʭ ʬʦʨʤ ʪʘ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʜʝʨʝʚ (ɹʫʙʣʠʢ 

& ʂʣʠʤʠʰʠʥ, 2023).  

ʈʷʜ ʧʨʘʮʴ ʧʨʠʩʚʷʯʝʥʦ ʢʦʤʧʣʝʢʩʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʶ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʤʽʮʝʪʽʚ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ çɻʫʮʫʣʴʱʠʥʘè (ʫ ʪ.ʯ. ʽ ʥʦʚʠʭ ʨʽʜʢʽʩʥʠʭ 

ʚʠʜʽʚ), ʟʦʢʨʝʤʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʠʜʠ Ascomycota, ʱʦ ʧʨʠʩʫʪʥʽ ʫ 

ʨʝʛʽʦʥʽ, ʜʣʷ ʨʦʟʢʨʠʪʪʷ ʾʭ ʨʦʟʧʦʜʽʣʫ, ʝʢʦʣʦʛʽʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʛʦ ʚʥʝʩʢʫ 

ʫ ʟʘʛʘʣʴʥʝ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʧʘʨʢʫ (ʌʦʢʰʝʡ & ɼʝʨʞʠʧʽʣʴʩʴʢʠʡ, 2021; ʌʦʢʰʝʡ, 

2022; Bohoslavets & Prydiuk, 2023). 
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ɿʘʛʘʣʦʤ, ʩʪʘʥʦʤ ʥʘ 1.01.2022 ʨ. ʥʘ ʪʝʨʠʪʦʨʽʾ ʣʽʩʦʚʠʭ ʫʛʨʫʧʫʚʘʥʴ ʅʇʇ 

çɻʫʮʫʣʴʱʠʥʘè ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʧʦʥʘʜ 1000 ʚʠʜʽʚ ʛʨʠʙʽʚ ʽ ʛʨʠʙʦʧʦʜʽʙʥʠʭ 

ʦʨʛʘʥʽʟʤʽʚ, ʟ ʷʢʠʭ 23 ʚʠʜʠ ʚʽʜʥʝʩʝʥʽ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ (ʇʘʩʘʡʣʶʢ, 

2022). 

ʅʘʨʘʟʽ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 51 ʚʠʜ ʝʢʪʦʤʽʢʦʨʠʟʥʠʭ ʤʽʮʝʪʽʚ ʚ ʣʽʩʦʚʠʭ 

ʝʢʦʩʠʩʪʝʤʘʭ ɿʘʭʽʜʥʠʭ ʂʘʨʧʘʪ. ɼʦʤʽʥʘʥʪʥʠʤʠ ʚʠʜʘʤʠ ʚʠʷʚʠʣʠʩʷ Ramaria 

formosa, Hygrophorus pustulatus, Lactarius aurantiacus, L. rufus, Paxillus involutus 

ʪʘ ʽʥ. ɿʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʜʘʥʽ ʚʠʜʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʨʦʮʝʩʽ ʩʫʢʮʝʩʽʾ, 

ʟʦʢʨʝʤʘ, ʧʨʠ ʟʘʣʽʩʥʝʥʥʽ ʢʦʣʠʰʥʽʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ (Lupt§kov§ & 

Mih§l, 2020).  

ʊʘʢʦʞ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʤʝʪʘʣʽʚ ʜʝʷʢʠʭ 

ʜʠʢʦʨʦʩʣʠʭ ʾʩʪʽʚʥʠʭ ʛʨʠʙʽʚ (Cantharellus cibarius, Boletus edulis ʪʘ Amanita 

rubescens), ʱʦ ʨʦʩʪʫʪʴ ʫ ʛʽʨʩʴʢʦʤʫ ʨʘʡʦʥʽ ɿʘʭʽʜʥʠʭ ʂʘʨʧʘʪ. ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʜʦʢʣʘʜʥʝ ʚʠʚʯʝʥʥʷ ʨʽʚʥʽʚ ʪʦʢʩʠʯʥʠʭ ʤʝʪʘʣʽʚ ʫ ʮʠʭ ʛʨʠʙʘʭ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʘʞʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʙʝʟʧʝʢʠ ʾʭʥʴʦʛʦ ʚʞʠʚʘʥʥʷ ʪʘ 

ʦʮʽʥʢʠ ʤʦʞʣʠʚʠʭ ʚʧʣʠʚʽʚ ʛʽʨʥʠʯʦʜʦʙʫʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʾʭʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ (Senila et al., 2024).  

ʇʨʦʙʣʝʤʠ ʚʠʚʯʝʥʥʷ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʛʨʠʙʽʚ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʽ 

ʦʭʦʨʦʥʠ ʾʭʥʴʦʛʦ ʛʝʥʦʬʦʥʜʫ ʥʘʨʘʟʽ ʻ ʥʝʨʦʟʜʽʣʴʥʠʤʠ, ʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʞ ʘʨʝʘʣʫ 

ʚʠʜʫ ʪʘ ʩʪʫʧʝʥʷ ʡʦʛʦ ʝʥʜʝʤʽʟʤʫ ʤʘʻ ʽʩʪʦʪʥʝ ʟʥʘʯʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʨʝʘʣʴʥʦʾ ʨʽʜʢʽʩʥʦʩʪʽ ʚʠʜʫ, ʘʣʝ ʽ ʜʘʻ ʟʤʦʛʫ ʚʩʪʘʥʦʚʠʪʠ ʨʽʚʝʥʴ ʯʫʪʣʠʚʦʩʪʽ 

ʬʽʪʦʮʝʥʦʟʫ ʜʦ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʤʽʥ ʣʘʥʜʰʘʬʪʫ (ɼʫʜʢʘ ʪʘ ʽʥ., 2019). ʑʦʨʦʢʫ 

ʩʪʘʶʪʴ ʜʦʩʪʫʧʥʠʤʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʥʦʚʽ ʟʥʘʭʽʜʢʠ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ ʛʨʠʙʽʚ ʫ 

ʣʽʩʘʭ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ. ɿʦʢʨʝʤʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʅʇʇ çɻʫʮʫʣʴʱʠʥʘè ʚʠʷʚʣʝʥʦ 

ʪʘ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 9 ʚʠʜʽʚ ʤʽʮʝʪʽʚ, ʱʦ ʚʢʣʶʯʝʥʽ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ 

(Anthurus archeri (Berk.) E. Fischer, Boletus regius Krombh, Clavariadelphus 

pistillaris (L.) Donk, Hericium coralloides (Scop.) Pers., Leucoagaricus nympharum 

(Kalchbr.) Bon., Mutinus caninus (Huds.) Fr, Polyporus umbellatus (Pers.) Fr., 

Russula turci Bres., Strobilomyces strobilaceus (Scop.) Berk.), 6 ʨʽʜʢʽʩʥʠʭ ʜʣʷ 

ʋʢʨʘʾʥʠ ʚʠʜʽʚ, (Ganoderma lucidum (Curtis) P. Karst, Gyromitra infula (Schaeff.) 
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Qu®l., Hericium alpestre Pers., H. cirrhatum (Pers.) Nikol., Sarcosphaera coronaria 

(Jacq.) J. Schrºt., Sparassis nemecii Pil§t & VeselĨ) ʪʘ 2 ʚʠʜʠ ʤʘʢʨʦʤʽʮʝʪʽʚ, ʱʦ ʻ 

ʧʨʝʪʝʥʜʝʥʪʘʤʠ ʥʘ ʚʢʣʶʯʝʥʥʷ ʜʦ ʏʝʨʚʦʥʦʛʦ ʩʧʠʩʢʫ ʛʨʠʙʽʚ ʄʽʞʥʘʨʦʜʥʦʛʦ ʩʦʶʟʫ 

ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ (Asterophora lycoperdoides (Bull.) Ditmar, Craterellus 

cornucopioides (L.) Pers.) (ʌʦʢʰʝʡ & ɼʝʨʞʠʧʽʣʴʩʴʢʠʡ, 2021). ʎʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʽʜʢʨʝʩʣʶʶʪʴ ʮʽʥʥʽʩʪʴ ʪʘ ʫʥʽʢʘʣʴʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʫʨʦʯʠʱʘ ʂʘʤʝʥʠʩʪʠʡ ʅʇʇ 

çɻʫʮʫʣʴʱʠʥʘè, ʷʢ ʤʽʩʮʷ ʟʦʩʝʨʝʜʞʝʥʥʷ ʨʽʜʢʽʩʥʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʛʨʠʙʥʦʾ ʙʽʦʪʠ. 

ʊʘʢʦʞ ʦʧʠʩʘʥʦ ʣʽʭʝʥʽʟʦʚʘʥʠʡ ʚʠʜ Multiclavula mucida (Pers. ex Fr.) R.H. 

Petersen, ʷʢʠʡ ʧʘʨʘʟʠʪʫʻ ʥʘ ʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʷʭ ʟ ʨʦʜʫ Coccomyxa, ʷʢʠʡ 

ʟʥʘʡʜʝʥʠʡ ʥʘ ʥʘʧʽʚʨʦʟʢʣʘʜʝʥʽʡ ʜʝʨʝʚʠʥʽ ʥʝʚʠʟʥʘʯʝʥʦʾ ʜʝʨʝʚʥʦʾ ʨʦʩʣʠʥʠ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʛʽʨʩʴʢʦʛʦ ʤʘʩʠʚʫ ʉʢʦʣʽʚʩʴʢʽ ɹʝʩʢʠʜʠ. ɿʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ M. mucida 

ʚʠʩʪʫʧʘʻ ʽʥʜʠʢʘʪʦʨʦʤ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʩʪʘʨʦʚʽʢʦʚʠʭ ʣʽʩʽʚ (ɿʛʦʥʥʠʢ, 2022).  

ʋ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʤʽʢʦʣʦʛʽʯʥʦʾ ʝʢʩʢʫʨʩʽʾ ʥʘ ʫʟʣʽʩʩʽ ʧʘʩʦʚʠʱʘ ʇʨʦʯʝʨʪʴ 

ʩʝʣʠʱʘ ʇʫʪʠʣʘ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ ʚʧʝʨʰʝ ʚ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ʚʠʷʚʣʝʥʦ 

ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʧʦʧʫʣʷʮʽʾ (60 ʦʩʦʙʠʥ) Porpolomopsis calyptriformis (Berk.) 

Bresinsky. ɼʘʥʘ ʟʥʘʭʽʜʢʘ ʧʽʜʪʚʝʨʜʠʣʘ, ʱʦ ʣʽʩʠ ʇʫʪʠʣʴʱʠʥʠ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ 

ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʽʩʥʫʶʯʠʭ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʦʙóʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ 

ʬʦʥʜʫ ʟʘʚʜʷʢʠ ʟʥʘʯʥʦʤʫ ʨʽʟʥʦʤʘʥʽʪʪʶ ʤʽʢʦʙʽʦʪʠ (ɻʨʝʙʝʥʱʠʢʦʚ & ʇʘʭʘʨʴ, 2022). 

ʇʽʜʢʨʝʩʣʶʻʪʴʩʷ ʨʦʣʴ ʪʘ ʟʥʘʯʫʱʽʩʪʴ ʧʨʝʜʩʪʘʥʠʢʽʚ ʢʩʠʣʦʪʨʦʬʥʦʾ 

ʘʩʢʦʤʽʢʦʙʽʦʪʠ ʫ ʣʽʩʘʭ ʉʢʦʣʽʚʩʴʢʠʭ ɹʝʩʢʠʜʽʚ, ʟʦʢʨʝʤʘ ʫ ʧʨʦʮʝʩʘʭ ʜʝʩʪʨʫʢʮʽʾ 

ʚʽʜʤʝʨʣʦʾ ʜʝʨʝʚʠʥʠ. ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʠʷʻ ʥʘʰʦʤʫ ʢʨʘʱʦʤʫ ʨʦʟʫʤʽʥʥʶ 

ʚʥʫʪʨʽʰʥʽʭ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʢʣʘʜʘʥʥʷ ʜʝʨʝʚʠʥʠ ʚ ʝʢʦʩʠʩʪʝʤʘʭ ʛʽʨʩʴʢʠʭ ʣʽʩʽʚ, ʱʦ 

ʤʦʞʝ ʤʘʪʠ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ ʦʧʪʠʤʽʟʘʮʽʾ ʣʽʩʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʙʽʦʨʝʩʫʨʩʽʚ (ʂʣʠʤʠʰʠʥ, 2020). ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ 

ʧʘʤᾷʷʪʘʪʠ, ʱʦ ʦʢʨʽʤ ʮʽʥʥʠʭ ʽ ʢʦʨʠʩʥʠʭ ʚʠʜʽʚ, ʤʽʢʦʙʽʦʪʘ ʣʽʩʽʚ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʢʦʞ ʚʠʜʘʤʠ, ʷʢʽ ʚʠʩʪʫʶʪʴ ʥʝʙʝʟʧʝʯʥʠʤʠ ʬʽʪʦʧʘʪʦʛʝʥʘʤʠ, 

ʟʘʩʝʣʷʶʯʠ ʞʠʚʽ ʨʦʩʪʫʯʽ ʜʝʨʝʚʘ, ʧʦʚʦʣʽ ʦʩʣʘʙʣʶʶʯʠ ʾʭ, ʩʧʨʠʯʠʥʶʶʪʴ 

ʬʦʨʤʫʚʘʥʥʷ ʨʽʟʥʦʛʦ ʪʠʧʫ ʛʥʠʣʝʡ. ʅʘ ʜʝʨʝʚʠʥʽ ʙʫʢʘ ʣʽʩʦʚʛʦ ʚ ʣʽʩʘʭ ʅʇʇ 

çɻʫʮʫʣʴʱʠʥʘè ʚ ʧʨʦʮʝʩʽ ʾʾ ʜʝʩʪʨʫʢʮʽʾ ʚʠʷʚʣʝʥʦ 50 ʚʠʜʽʚ ʛʨʠʙʽʚ ʪʘ ʛʨʠʙʦʧʦʜʽʙʥʠʭ 

ʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʣʽʩʦʚʠʭ 
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ʝʢʦʩʠʩʪʝʤʘʭ (ʇʘʩʘʡʣʶʢ, 2018).  

ɼʦʩʣʽʜʞʝʥʥʷ ʜʝʨʝʚʠʥʦʟʥʘʚʯʠʭ ʘʩʧʝʢʪʽʚ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʩʪʦʚʙʫʨʥʦʾ 

ʜʝʨʝʚʠʥʠ ʷʣʠʮʽ ʙʽʣʦʾ, ʫʨʘʞʝʥʦʾ Phellinus hartigii, ʩʪʘʥʦʚʠʪʴ ʚʘʞʣʠʚʠʡ ʚʥʝʩʦʢ ʫ 

ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʤʽʢʦʟʥʦʛʦ ʽʥʬʽʢʫʚʘʥʥʷ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʨʝʚʠʥʠ, ʱʦ ʤʘʻ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʧʣʘʥʫʚʘʥʥʷ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ (ʉʦʧʫʰʠʥʩʴʢʠʡ ʪʘ 

ʽʥ., 2021). ʋ ʣʽʩʘʭ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ çɻʦʨʛʘʥʠè ʚʠʷʚʣʝʥʦ 25 ʚʠʜʽʚ ʛʨʠʙʽʚ, 

ʱʦ ʥʘʩʝʣʷʶʪʴ ʜʝʨʝʚʥʠʡ ʩʫʙʩʪʨʘʪ. ʉʝʨʝʜ ʮʽʥʥʠʭ ʟʥʘʭʽʜʦʢ ʚʠʦʢʨʝʤʣʝʥʦ ʥʘʩʪʫʧʥʽ 

ʚʠʜʠ: Athelia decipiens (Hºhn. & Litsch.) J. Erikss., Antrodia sinuosa (Fr.) P. Karst, 

Coniophora puteana (Schumach.) P. Karst., Ceriporia excelsa (S. Lundell) Parmasto, 

Dacrymyces chrysospermus Berk. & M.A. Curtis, Mucronella calva (Alb. & Schwein.) 

Fr., Hericium coralloides (Scop.) Pers., Pholiota limonella (Peck) Sacc., Pholiotina 

brunnea (Watling) Singer, Piloderma byssinum (P. Karst.) J¿lich, Postia caesia 

(Schrad.) P. Karst., Pluteus leoninus (Schaeff.: Fr.) P. Kumm., Rigidoporus 

sanguinolentus (Alb. & Schwein.) Donk, Skeletocutis amorpha (Fr.) Kotl. & Pouzar. 

(ɹʦʛʦʩʣʘʚʝʮʴ, 2023). 

ʆʪʞʝ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʛʨʠʙʽʚ ʪʘ ʛʨʠʙʦʧʦʜʽʙʥʠʭ 

ʦʨʛʘʥʽʟʤʽʚ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʧʝʚʥʦʶ ʤʽʨʦʶ ʦʢʨʝʩʣʝʥʠʡ, ʦʢʨʝʤʽ ʧʠʪʘʥʥʷ, 

ʟʦʢʨʝʤʘ ʱʦʜʦ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʚʠʜʽʚ, ʘ ʪʘʢʦʞ ʾʭʥʴʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ ʪʨʦʬʽʯʥʦʾ 

ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʥʘʨʘʟʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ ʨʦʟʢʨʠʪʠʤʠ. ʊʦʤʫ ʜʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ (ʟ ʦʮʽʥʢʦʶ ʙʽʦʮʝʥʦʪʠʯʥʦʛʦ 

ʟʥʘʯʝʥʥʷ), ʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʪʨʦʬʽʯʥʠʭ ʛʨʫʧ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʤʽʢʦʙʽʦʪʠ ʣʽʩʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʝʥʜʦʬʽʪʥʠʭ ʙʘʢʪʝʨʽʡ, ʝʢʦʣʦʛʽʯʥʦʶ ʥʽʰʝʶ ʷʢʠʭ ʻ ʞʠʚʽ ʢʣʽʪʠʥʠ 

ʨʦʩʣʠʥʠ-ʛʦʩʧʦʜʘʨʷ, ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʧʦʚôʷʟʘʥʽ ʟ ʨʦʩʣʠʥʘʤʠ ʘʛʨʦʢʫʣʴʪʫʨʮʝʥʦʟʫ ʽ 

ʧʝʨʝʚʘʞʥʦ ʩʪʦʩʫʶʪʴʩʷ ʾʭ ʢʦʨʠʩʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʦʩʣʠʥʠ (Izumi, 2011). ɸʣʝ ʾʭ 

ʝʢʦʣʦʛʽʷ ʪʘ ʚʧʣʠʚ ʥʘ ʚʠʜʠ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʫ ʣʽʩʦʚʽʡ ʝʢʦʩʠʩʪʝʤʽ ʤʘʣʦʜʦʩʣʽʜʞʝʥʘ, 

ʧʨʦʪʝ ʤʦʞʝ ʙʫʪʠ ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʦʶ. ʇʦʚʽʜʦʤʣʷʻʪʴʩʷ, ʱʦ ʚʘʞʣʠʚʽ ʚʠʜʠ ʜʝʨʝʚ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʪʽ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʨʦʜʽʚ Pinus, Populus ʽ Picea, ʤʽʩʪʷʪʴ ʙʘʢʪʝʨʽʘʣʴʥʽ 

ʝʥʜʦʬʽʪʠ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʨʦʜʽʚ Bacillus, Paenibacillus, Pseudomonas ʽ ʷʢʽ, 
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ʤʦʞʣʠʚʦ, ʩʧʨʠʷʶʪʴ ʬʽʢʩʘʮʽʾ ʘʟʦʪʫ ʪʘ ʟʙʽʣʴʰʝʥʥʽ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʤʘʩʠ ʚʽʜ ʥʠʭ 

(Puri et al., 2017). ʇʽʜʢʨʝʩʣʶʻʪʴʩʷ, ʱʦ ʨʦʜʠ Pseudomonas, Bacillus, Actinobacteria, 

Acinetobacter ʽ Sphingomonas ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʩʧʽʣʴʥʦʪʠ ʝʥʜʦʬʽʪʥʠʭ 

ʙʘʢʪʝʨʽʡ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʜʝʨʝʚ (Izumi, 2011). ʇʦʢʘʟʘʥʦ, ʱʦ ʙʘʢʪʝʨʽʘʣʴʥʽ ʝʥʜʦʬʽʪʠ 

ʟʘʧʦʙʽʛʘʶʪʴ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʯʝʨʝʟ ʩʠʥʪʝʟ ʥʠʤʠ ʩʪʨʫʢʪʫʨʥʠʭ ʩʧʦʣʫʢ ʽ 

ʬʫʥʛʽʪʦʢʩʠʯʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ. ʊʘʢʽ ʽʥʜʫʢʦʚʘʥʽ ʟʘʭʠʩʥʽ ʨʝʘʢʮʽʾ ʙʫʣʠ ʧʦʚôʷʟʘʥʽ ʟ 

ʧʝʚʥʠʤʠ ʬʦʨʤʘʤʠ ʥʘʙʫʪʦʾ ʩʠʩʪʝʤʥʦʾ ʩʪʽʡʢʦʩʪʽ (ʟʘ ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ) (Sturz et al., 2000). ɼʦʩʣʽʜʥʠʢʘʤʠ ʟ ɯʥʜʽʾ ʧʝʨʝʚʽʨʝʥʦ ʧʘʨʘʤʝʪʨʠ 

ʩʪʠʤʫʣʷʮʽʾ ʨʦʩʪʫ ʨʦʩʣʠʥ ʝʥʜʦʬʽʪʘʤʠ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʜʫʢʫʚʘʥʥʷ ʽʥʜʦʣʦʮʪʦʚʦʾ 

ʢʠʩʣʦʪʠ (IAA), ʩʦʣʶʙʽʣʽʟʘʮʽʾ ʤʽʥʝʨʘʣʴʥʦʛʦ ʬʦʩʬʘʪʫ, ʘʢʪʠʚʥʦʩʪʽ ʢʠʩʣʦʾ 

ʬʦʩʬʘʪʘʟʠ, ʥʘʷʚʥʦʩʪʽ ʛʝʥʫ ʜʝʟʘʤʽʥʘʟʠ 1-ʘʤʽʥʦʮʠʢʣʦʧʨʦʧʘʥ-1-ʢʘʨʙʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ (ACC), ʬʽʢʩʘʮʽʾ ʘʟʦʪʫ, ʙʽʦʜʝʩʢʪʫʢʮʽʾ ʮʝʣʶʣʦʟʠ, ʨʦʟʧʘʜʫ ʭʽʪʠʥʫ ʪʘ 

ʧʝʢʪʠʥʫ ʪʦʱʦ (War & Joshi, 2014). ʌʝʥʦʪʠʧʠ ʮʠʭ ʚʟʘʻʤʦʜʽʡ (ʤʽʞ ʨʦʩʣʠʥʦʶ-

ʛʦʩʧʦʜʘʨʝʤ ʽ ʝʥʜʦʬʽʪʦʤ) ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʜʟʚʠʯʘʡʥʦ ʧʣʘʩʪʠʯʥʠʤʠ ʟʘʣʝʞʥʦ ʚʽʜ 

ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʨʝʞʠʤʫ ʞʠʚʣʝʥʥʷ, ʛʝʥʝʪʠʯʥʦʾ ʩʭʠʣʴʥʦʩʪʽ 

ʪʘ ʩʪʘʜʽʡ ʨʦʟʚʠʪʢʫ ʦʙʦʭ ʧʘʨʪʥʝʨʽʚ (Anand et al., 2006). 

ɼʦʩʣʽʜʞʫʶʯʠ ʝʥʜʦʬʽʪʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʟ ʥʘʩʽʥʥʷ Picea abies 

ʜʦʩʣʽʜʥʠʢʘʤʠ ʽʟʦʣʴʦʚʘʥʽ ʥʘʩʪʫʧʥʽ ʨʦʜʠ ʙʘʢʪʝʨʽʡ: Bacillus sp., Erwinia sp., 

Flavobacterium sp., Pseudomonas sp., Cytophaga sp., Leuconostoc sp., Micrococcus 

sp., Xanthomonas sp. (Cankar et al., 2005). ɿʽ ʟʜʦʨʦʚʦʛʦ ʥʘʩʽʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ 

(Pinus sylvestris) ʽʟʦʣʴʦʚʘʥʦ ʜʽʡʩʥʽ ʬʽʪʦʧʘʪʦʛʝʥʥʽ ʙʘʢʪʝʨʽʾ (Pseudomonas syringae, 

Pectobacterium caratovorum, Enterobacter (Lelliottia) nimipressurallis), ʫʤʦʚʥʦ 

ʧʘʪʦʛʝʥʥʽ (P. fluorescens, Paenibacillus polymyxa, Pantoea agglomerans) ʽ 

ʩʘʧʨʦʪʨʦʬʠ (Bacillus subtillis, B. pumillus), ʘ ʪʘʢʦʞ ʛʨʠʙʠ (ɻʚʦʟʜʷʢ ʪʘ ʽʥ., 2011). 

ʈʘʟʦʤ ʟ ʪʠʤ, ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ (Stone et al., 2000) ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʚʢʘʟʫʻʪʴʩʷ 

ʥʘ ʝʥʜʦʬʽʪʥʽ ʙʘʢʪʝʨʽʾ ʷʢ çʝʥʜʦʬʽʪʥʽè ʽʥʬʝʢʮʽʾ, ʪʦʙʪʦ ʧʨʦ ʽʥʢʫʙʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 

ʙʘʢʪʝʨʽʡ ʫ ʨʦʩʣʠʥʽ. ɸʚʪʦʨ ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ, ʱʦ ʜʣʷ ʙʘʢʪʝʨʽʡ ʥʘʟʝʤʥʽ ʨʦʩʣʠʥʠ 

ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʢʣʘʜʥʝ, ʧʨʦʩʪʦʨʦʚʦ ʪʘ ʯʘʩʦʚʦ ʨʽʟʥʦʤʘʥʽʪʥʝ ʝʢʦʣʦʛʽʯʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʽʩʥʫʚʘʥʥʷ. ʉʠʤʙʽʦʪʠʯʥʽ ʘʩʦʮʽʘʮʽʾ ʤʽʞ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʪʘ 

ʨʦʩʣʠʥʘʤʠ ʻ ʜʘʚʥʽʤʠ ʪʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤʠ. ɿʘʛʘʣʦʤ, çʝʥʜʦʬʽʪʥʽè ʽʥʬʝʢʮʽʾ 
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ʥʝʧʦʤʽʪʥʽ, ʽʥʬʽʢʦʚʘʥʽ ʪʢʘʥʠʥʠ ʨʦʩʣʠʥʠ-ʛʦʩʧʦʜʘʨʷ ʧʨʠʥʘʡʤʥʽ ʪʠʤʯʘʩʦʚʦ ʥʝ 

ʤʘʶʪʴ ʩʠʤʧʪʦʤʽʚ, ʘ ʤʽʢʨʦʙʥʘ ʢʦʣʦʥʽʟʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʘ ʷʢ 

ʚʥʫʪʨʽʰʥʷ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʰʣʷʭʦʤ ʚʠʜʽʣʝʥʥʷ ʟ 

ʧʦʚʝʨʭʥʝʚʦ ʜʝʟʽʥʬʽʢʦʚʘʥʦʾ ʪʢʘʥʠʥʠ, ʘʙʦ ʯʝʨʝʟ ʧʨʷʤʫ ʘʤʧʣʽʬʽʢʘʮʽʶ ʷʜʝʨʥʦʾ ɼʅʂ 

ʽʟ ʢʦʣʦʥʽʟʦʚʘʥʦʾ ʨʦʩʣʠʥʥʦʾ ʪʢʘʥʠʥʠ. ɽʥʜʦʬʽʪʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚ 

ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʨʦʩʣʠʥ-ʛʦʩʧʦʜʘʨʽʚ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ (Stone et al., 2000). ʊʘʢʠʤ 

ʯʠʥʦʤ, ʝʥʜʦʬʽʪʥʽ ʙʘʢʪʝʨʽʾ ʻ ʥʝʚʽʜᾷ̒ ʤʥʦʶ ʢʦʤʧʦʥʝʥʪʦʶ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ 

ʽ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʾʭ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʚʽʜʽʛʨʘʶʪʴ ʧʦʟʠʪʠʚʥʫ ʨʦʣʴ ʫ ʤʝʪʘʙʦʣʽʪʥʠʭ 

ʧʨʦʮʝʩʘʭ. ʈʘʟʦʤ ʟ ʪʠʤ, ʧʘʪʦʛʝʥʥʠʡ ʩʢʣʘʜʥʠʢ ʝʥʜʦʬʽʪʥʦʾ ʘʫʪʦʤʽʢʨʦ- ʽ ʤʽʢʨʦʙʽʦʪʠ 

ʤʦʞʝ ʙʫʪʠ ʧʦʪʫʞʥʠʤ ʚʝʢʪʦʨʦʤ ʫ ʝʧʽʬʽʪʦʪʽʡʥʠʭ ʧʘʪʦʣʦʛʽʷʭ ʣʽʩʫ. 

 

1.3.1. ɺʽʪʘʣʴʥʽ ʦʙʣʽʘ̌ʪʠ ʷʢ ʜʞʝʨʝʣʦ ʧʨʠʭʦʚʘʥʦʾ ʽʥʬʝʢʮʽʾ ʚ ʝʧʽʬʽʪʦʪʽʡʥʠʭ 

ʧʘʪʦʣʦʛʽʷʭ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ 

 

ɺʽʪʘʣʴʥʽ ʦʙʣʽʘ̌ʪʠ ʫ ʧʘʪʦʣʦʛʽʾ Quercus robur L.. ʆʩʪʘʥʥʽʤʠ ʜʝʩʷʪʠʣʽʪʪʷʤʠ 

ʜʝʨʝʚʘ ʨʦʜʫ Quercus L., ʟʦʢʨʝʤʘ Q. robur, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʠʞʝʥʦʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʶ ʪʘ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ, ʘ ʪʘʢʦʞ ʷʚʠʱʝʤ ʥʝʨʝʛʫʣʴʦʚʘʥʦʛʦ 

ʧʨʠʩʢʦʨʝʥʦʛʦ ʚʽʜʤʠʨʘʥʥʷ, ʥʘʚʽʪʴ ʪʽ, ʷʢʽ ʨʦʩʪʫʪʴ ʚ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚʘʭ. ʑʦʜʥʷ 

ʨʝʻʩʪʨʫʶʪʴʩʷ ʥʦʚʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʪʨʠʚʦʞʥʫ ʩʠʪʫʘʮʽʶ ʚ ʤʝʞʘʭ ʘʨʝʘʣʫ 

ʟʨʦʩʪʘʥʥʷ ʜʫʙʘ, ʧʦʚᾷʷʟʘʥʫ ʟ ʜʝʛʨʘʜʘʮʽʻʶ ʥʝʚʩʪʘʥʦʚʣʝʥʦʾ ʝʪʽʦʣʦʛʽʾ ʷʢ ʦʢʨʝʤʠʭ 

ʨʦʩʣʠʥ, ʪʘʢ ʽ ʮʽʣʠʭ ʤʘʩʠʚʽʚ. ɺʽʜʦʤʦ, ʱʦ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʜʫʙʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ 

ʯʝʨʛʫʻʪʴʩʷ ʧʝʨʽʦʜʘʤʠ ʩʪʘʙʽʣʽʟʘʮʽʾ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʝʨʽʦʜʘʤʠ ʧʨʠʩʢʦʨʝʥʦʛʦ 

ʚʽʜʤʠʨʘʥʥʷ (ʄʝʣʴʥʠʢ, 2019). ɼʦʩʣʽʜʥʠʢʘʤʠ ʚʽʜʤʽʯʘʻʪʴʩʷ ʮʠʢʣʽʯʥʽʩʪʴ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʘ ʭʨʦʥʦʣʦʛʽʷ ʜʘʥʦʛʦ ʷʚʠʱʘ. ɺ ʮʽʣʦʤʫ, ʟʘ ʦʩʪʘʥʥʻ ʩʪʦʨʽʯʯʷ 

ʚʠʦʢʨʝʤʣʶʶʪʴ ʪʨʠ ʭʚʠʣʽ (ʧʝʨʽʦʜʠ) ʢʨʘʡʥʴʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʜʫʙʘ, ʷʢʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʡʦʛʦ ʤʘʩʦʚʠʤ ʚʽʜʤʠʨʘʥʥʷʤ: 1982-1911 ʨʨ., 1927-

1946 ʨʨ. ʪʘ 1964-1983 ʨʨ. (ʄʝʣʴʥʠʢ, 2019). ʉʪʫʨʙʦʚʘʥʽ ʧʨʘʢʪʠʢʠ ʪʘ ʥʘʫʢʦʚʮʽ 

ʣʽʩʦʚʦʾ ʛʘʣʫʟʽ ʥʘʨʘʟʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʧʦʰʫʢʫ ʧʝʨʝʜʫʤʦʚ ʦʩʣʘʙʣʝʥʥʷ ʽ 

ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʷʚʠʱ ʫ ʜʫʙʦʚʠʭ ʣʽʩʦʩʪʘʥʘʭ. ɿʦʢʨʝʤʘ, ʛʦʣʦʚʥʫ 

ʨʦʣʴ ʫ ʜʠʥʘʤʽʯʥʦʤʫ ʪʘ ʤʘʩʦʚʦʤʫ ʧʦʰʠʨʝʥʥʽ ʧʘʪʦʣʦʛʽʾ ʜʫʙʘ ʚʽʜʽʛʨʘʶʪʴ 
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ʩʠʥʦʧʪʠʯʥʽ ʪʘ ʢʣʽʤʘʪʠʯʥʽ ʘʥʦʤʘʣʽʾ (ʛʽʜʨʦʪʝʨʤʽʯʥʠʡ ʩʪʨʝʩ) (Thomas et al., 2002), 

ʧʨʠʩʫʪʥʽʩʪʴ ʽʥʚʘʟʽʡʥʠʭ ʰʢʽʜʥʠʢʽʚ (Moussa et al., 2021; Mukhamadiyev et al., 2021; 

ʄʘʮʷʭ, 2021) ʪʘ ʽʥʬʝʢʮʽʡʥʠʭ ʘʛʝʥʪʽʚ (Brady et al., 2017; Jiang et al., 2019; 

Kulbanska et al., 2021; Ruiz-G·mez et al., 2019) ʪʘ ʽʥ. ʅʘʨʘʟʽ ʢʦʞʥʘ ʟ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʪʝʦʨʽʡ ʧʦʪʨʝʙʫʻ ʥʘʫʢʦʚʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ. 

ʉʝʨʝʜ ʜʦʩʣʽʜʥʠʢʽʚ ʧʨʠʯʠʥ ʚʽʜʤʠʨʘʥʥʷ ʜʝʨʝʚ ʜʫʙʘ ʜʦʮʽʣʴʥʦ ʚʠʦʢʨʝʤʠʪʠ  

ʧʨʠʭʠʣʴʥʠʢʽʚ ʽʥʬʝʢʮʽʡʥʦʾ ʝʪʽʦʣʦʛʽʾ, ʟʦʢʨʝʤʘ ʤʽʢʦʟʥʦʾ ʪʘ ʙʘʢʪʝʨʽʘʣʴʥʦʾ. ʅʘʨʘʟʽ ʫ 

ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ ʉʐɸ ʧʦʰʠʨʝʥʝ ʷʚʠʱʝ çSudden oak deathè (ʨʘʧʪʦʚʘ ʩʤʝʨʪʴ 

ʜʫʙʘ) (ʈʫʤᾷʷʥʢʦʚ, 2019), ʝʪʽʦʣʦʛʽʷ ʷʢʦʛʦ ʧʦʚᾷʷʟʘʥʘ ʽʟ ʛʨʠʙʦʤ Phytophthora 

ramorum (Werres, De Cock & Man in't Veld) (Gr¿nwald et al., 2008). ɿʙʫʜʥʠʢ 

ʚʠʢʣʠʢʘʻ ʪʠʧʦʚʽ ʩʠʤʧʪʦʤʠ ʽʥʬʽʢʫʚʘʥʥʷ (ʢʨʦʚʦʪʦʯʠʚʽ ʨʘʥʠ, ʚʠʨʘʟʢʠ ʪʘ ʥʝʢʨʦʟʠ) 

ʥʘ ʛʽʣʢʘʭ ʽ ʩʪʦʚʙʫʨʘʭ Quercus robur, Q. falcata ʪʘ Q. rubra (Brasier et al., 2004). 

ʊʘʢʦʞ ʫ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ, ʧʦʟᾷʷʟʘʥʽʡ ʟ ʝʪʽʦʣʦʛʽʻʶ ʤʘʩʦʚʦʾ ʟʘʛʠʙʝʣʽ ʜʫʙʦʚʠʭ 

ʮʝʥʦʟʽʚ, ʡʜʝʪʴʩʷ ʧʨʦ ʚʽʣʪ (Oak Wilt), ʱʦ ʩʧʨʠʯʠʥʶʻʪʴʩʷ ʛʨʠʙʦʤ 

Bretziella fagacearum (Bretz) Z.W. de Beer, Marinc., T.A. Duong & M.J. Wingf., 

2017 (Beer et al., 2017). ɭ ʧʽʜʪʚʝʨʜʞʝʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʤʽʢʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ 

ʜʝʨʝʚʠʥʠ ʜʫʙʘ ʟ ʪʝʤʥʠʤʠ ʩʫʜʠʥʘʤʠ, ʟ ʷʢʠʭ ̔ ʟʦʣʴʦʚʘʥʠʡ ʛʨʠʙ Ophiostoma quercus 

(Georgev.) Nannf. 1934. (Taerum et al., 2018).  

ʑʦʜʦ ʟʙʫʜʥʠʢʽʚ ʙʘʢʪʝʨʽʦʟʽʚ, ʪʦ ʥʘ ʩʴʦʛʦʜʥʽ ʜʦʩʣʽʜʥʠʢʘʤʠ ʽʟʦʣʴʦʚʘʥʦ ʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʧʨʠʯʝʪʥʽʩʪʴ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ʜʦ 

ʤʘʩʦʚʦʛʦ ʚʩʠʭʘʥʥʷ ʜʝʨʝʚ ʜʫʙʘ. ʆʜʥʽ ʟ ʧʝʨʰʠʭ ʚʽʜʦʤʦʩʪʝʡ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ 

ʙʘʢʪʝʨʽʦʟʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ, ʥʘʣʝʞʘʪʴ ɸ.ʃ. ʑʝʨʙʠʥ-ʇʘʨʬʝʥʝʥʢʫ, ʟʦʢʨʝʤʘ ʤʦʚʘ 

ʡʜʝ ʧʨʦ ʙʘʢʪʝʨʽʘʣʴʥʝ ʚʩʠʭʘʥʥʷ, ʩʧʨʠʯʠʥʝʥʝ Xanthomonas quercus Sczerbin-

Parfenenko sp. n., Plasmopara nigro-quercina Sczerbin-Parfenenko sp. n., Erwinia 

multivora Sczerbin-Parfenenko sp. n. ʪʘ E. lignifilla  Sczerbin-Parfenenko sp. n. 

(ʑʝʨʙʠʥ-ʇʘʨʬʝʥʝʥʢʦ, 1953). ʊʘʢʦʞ ʚʽʜʦʤʦ, ʱʦ ʙʘʢʪʝʨʽʘʣʴʥʠʡ ʨʘʢ ʩʪʦʚʙʫʨʽʚ ʽ 

ʛʽʣʦʢ ʜʫʙʘ ʚʠʢʣʠʢʘʻ ʧʦʣʽʤʦʨʬʥʠʡ ʚʠʜ ʙʘʢʪʝʨʽʡ Pseudomonas syringae von Hall. 

(ɻʚʦʟʜʷʢ ʪʘ ʽʥ., 2011), ʧʨʠʯʝʪʥʽ ʪʘʢʦʞ ʙʘʢʪʝʨʽʾ Lonsdalea quercina subsp. 

britannica Brady et al. 2012 ʽ L. quercina subsp. populi Toth et al. 2013 (Li et al., 

2014). ʉʭʦʞʫ ʟʘ ʩʠʤʧʪʦʤʘʤʠ ʧʘʪʦʣʦʛʽʶ (ʨʘʢʦʚʦ-ʚʠʨʘʟʢʦʚʝ ʟʘʭʚʦʨʶʚʘʥʥʷ) 
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ʩʧʨʠʯʠʥʶʶʪʴ P. fluorescens Migula 1895 ʽ Pseudomonas sp. (ɻʦʡʯʫʢ ʪʘ ʽʥ., 2004). 

ɹʫʨʘ ʩʣʠʟʦʪʝʯʘ ʪʘ ʽʥʰʽ ʩʠʤʧʪʦʤʠ ʥʘ ʜʫʙʽ ʚʠʢʣʠʢʘʥʽ E. valachica Georg et Bod,  E. 

gueieicola Georg, et Bod., E. valachica f. onaca, Micrococcus dendroporthos Ludw, 

P. syringae von Hall (ɻʚʦʟʜʷʢ ʪʘ ʽʥ., 2011). 

ʅʘʨʘʟʽ ʻ ʜʦʢʘʟʠ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʙʘʢʪʝʨʽʡ, ʧʨʠʯʝʪʥʠʭ ʜʦ ʛʦʩʪʨʦʛʦ 

ʟʘʥʝʧʘʜʫ ʜʫʙʘ (Acute Oak Decline ï AOD) ʫ ʣʽʩʘʭ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʱʦ ʟʘʛʘʣʦʤ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʩʢʣʘʜʥʠʡ ʩʠʥʜʨʦʤ, ʱʦ ʫʨʘʞʫ̒  ʢʣʶʯʦʚʽ ʚʠʜʠ ʜʫʙʘ (ʟʦʢʨʝʤʘ, 

Quercus robur ʽ Q. petraea L. (Matt.) Liebl.), ʫ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʩʧʨʠʯʠʥʷʶʯʠ 

ʩʤʝʨʪʥʽʩʪʴ ʧʨʦʪʷʛʦʤ ʧôʷʪʠ ʨʦʢʽʚ ʧʽʩʣʷ ʨʦʟʚʠʪʢʫ ʧʝʨʚʠʥʥʠʭ ʩʠʤʧʪʦʤʽʚ. ʅʘʡʙʽʣʴʰ 

ʧʦʤʽʪʥʠʤ ʩʠʤʧʪʦʤʦʤ ʻ ʫʨʘʞʝʥʥʷ ʩʪʦʚʙʫʨʘ ʜʝʨʝʚʘ, ʟ ʷʢʦʛʦ ʽʟʦʣʴʦʚʘʥʦ ʯʦʪʠʨʠ 

ʚʠʜʠ ʙʘʢʪʝʨʽʡ: Brenneria goodwinii Denman et al. 2012, Gibbsiella quercinecans 

Brady et al. 2011, Lonsdalea britannica (Brady et al. 2017) Li et al. 2017 ʪʘ Rahnella 

victoriana Brady et al. 2017 (Doonan et al., 2019; Gathercole et al., 2021). ʋ ʧʽʚʥʽʯʥʠʭ 

ʽ ʛʽʨʩʴʢʠʭ ʣʽʩʘʭ ɿʘʛʨʦʩʫ (ɯʨʘʥ) ʨʝʻʩʪʨʫʶʪʴ ʩʠʤʧʪʦʤʠ ʭʚʦʨʦʙʠ ʜʫʙʘ, ʷʢʽ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʥʠʟʢʠ ʤʽʩʮʝʚʠʭ ʚʠʜʽʚ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʚʢʣʶʯʘʶʯʠ Q. 

castaneifolia C. A. Mey., Q. brantii Lindl. ʽ Carpinus betulus  L. ɯʩʥʫʶʪʴ ʧʘʨʘʣʝʣʽ 

ʤʽʞ ʭʚʦʨʦʙʦʶ ʚ ɯʨʘʥʽ ʪʘ ʛʦʩʪʨʠʤ ʟʘʥʝʧʘʜʦʤ ʜʫʙʘ (AOD), ʧʨʦ ʷʢʠʡ ʧʦʚʽʜʦʤʣʷʶʪʴ 

ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʟʦʢʨʝʤʘ ʥʘʷʚʥʽʩʪʶ ʤʦʢʥʫʯʠʭ ʚʠʨʘʟʦʢ, ʷʢʽ ʙʫʣʠ ʧʦʚôʷʟʘʥʽ ʟ 

ʧʦʣʽʙʘʢʪʝʨʽʘʣʴʥʠʤ ʢʦʤʧʣʝʢʩʦʤ, ʜʝ B. goodwinii ʚʚʘʞʘʻʪʴʩʷ ʢʣʶʯʦʚʠʤ 

ʥʝʢʨʦʛʝʥʦʤ (Moradi-Amirabad et al., 2019; Nones et al., 2022). 

ʊʘʢʦʞ ʻ ʦʢʨʝʤʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʙʘʢʪʝʨʽʘʣʴʥʠʡ ʦʧʽʢ ʣʠʩʪʢʽʚ (Bacterial leaf 

scorch ï BLS) ʜʫʙʘ, ʱʦ ʩʧʨʠʯʠʥʷʻʪʴʩʷ ʙʘʢʪʝʨʽʻʶ Xylella fastidiosa (Wells et al., 

1987), ʝʢʦʣʦʛʽʯʥʦʶ ʥʽʰʝʶ ʷʢʦʾ ʻ ʚʦʜʦʧʨʦʚʽʜʥ ̔ʝʣʝʤʝʥʪʠ, ʽ ʦʙʤʝʞʫʻ ʧʦʪʽʢ ʚʦʜʠ. 

X. fastidiosa ʧʝʨʝʜʘʻʪʴʩʷ ʚʽʜ ʜʝʨʝʚʘ ʜʦ ʜʝʨʝʚʘ ʢʦʤʘʭʘʤʠ, ʷʢʽ ʞʠʚʣʷʪʴʩʷ ʢʩʠʣʝʤʦʶ, 

ʪʘʢʠʤʠ ʷʢ ʮʠʢʘʜʠ (Baldi & La Porta, 2017). 

ʇʦʰʠʨʶʻʪʴʩʷ ʫ ʩʚʽʪʽ çʢʨʘʧʣʠʥʥʘ ʭʚʦʨʦʙʘè ʞʦʣʫʜʽʚ (Drippy Nut of Oak) 

(ʟʙʫʜʥʠʢ ï Lonsdalea quercina (Hildebrand and Schroth 1967) Brady et al. 2012 (Li 

et al., 2014), ʥʘʨʘʟʽ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʦʢʨʝʤʽ ʚʽʜʦʤʦʩʪʽ ʟ ɯʩʧʘʥʽʾ (Biosca et al., 2003) ʪʘ 

ʂʦʣʦʨʘʜʦ (Sitz et al., 2018). ɺ ʋʢʨʘʾʥʚ ʚʠʷʚʣʝʥʦ ʩʪʦʚʙʫʨʥʫ ʬʦʨʤʫ çʢʨʘʧʣʠʥʥʦ ʾ

ʭʚʦʨʦʙʠè ʜʫʙʘ, ʥʘʚʝʜʝʥʦ ʾʾ ʧʦʰʠʨʝʥʥʷ, ʝʪʽʦʣʦʛʽ ʁ(Erwinia quercina sp. nova (Hild. 
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and Schroth, 1967), ʦʩʥʦʚʥʽ ʩʠʤʧʪʦʤʠ (ʟʥʝʙʘʨʚʣʝʥʥʷ  ʞʦʣʫʜʽʚ ʪʘ ʚʠʪʽʢʘʥʥʷ  ʙʫʨʦʾ 

ʚôʷʟʢʦʾ ʨʽʜʠʥʠ (ʩʣʠʟʦʪʝʯʘ), ʷʢʘ ʢʨʘʧʘʻ ʥʘ ʟʝʤʣʶ ʟ ʫʨʘʞʝʥʠʭ ʥʘ ʜʝʨʝʚʘʭ ʞʦʣʫʜʽʚ) 

ʪʘ ʰʢʦʜʦʯʠʥʥʽʩʪʴ (ɻʦʡʯʫʢ ʪʘ ʽʥ., 2004). ʆʢʨʽʤ çʢʨʘʧʣʠʥʥʦʾ ʭʚʦʨʦʙʠè ʞʦʣʫʜʽʚ 

ʨʝʻʩʪʨʫʶʪʴ ʪʘʢʦʞ ʪʠʧʦʚʽ ʧʨʦʷʚʠ ʤᾷʷʢʦʾ ʘʙʦ ʤʦʢʨʦʾ ʛʥʠʣʽ ʞʦʣʫʜʽʚ ʜʫʙʘ (ʟʙʫʜʥʠʢ 

ï E. carotovora subsp. carotovora (Jones, 1901, Dye 1969) (ɻʦʡʯʫʢ ʪʘ ʽʥ., 2004). 

ʆʜʥʽʻʶ ʽʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʪʘ ʥʝʙʝʟʧʝʯʥʠʭ ʭʚʦʨʦʙ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʻ ʙʘʢʪʝʨʽʘʣʴʥʘ ʚʦʜʷʥʢʘ Quercus robur, ʟʙʫʜʥʠʢʦʤ ʷʢʦʾ ʻ Lelliottia 

nimipressuralis (Carter 1945) Brady et al. 2013 (Kulbanska et al., 2021). 

ɺʽʪʘʣʴʥʽ ʦʙʣʽʛʘʪʠ ʫ ʧʘʪʦʣʦʛʽʾ Abies alba Mill.  ɺ ʜʘʥʠʡ ʯʘʩ ʫ ʙʘʛʘʪʴʦʭ 

ʨʝʛʽʦʥʘʭ ʧʣʘʥʝʪʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʪʘ ʫʩʠʭʘʥʥʷ ʪʝʤʥʦʭʚʦʡʥʠʭ 

ʣʽʩʽʚ ʨʽʟʥʠʭ ʚʠʜʽʚ, ʚʠʢʣʠʢʘʥʝ ʢʦʤʙʽʥʘʮʽʻʶ ʨʽʟʥʠʭ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ ʙʽʦʪʠʯʥʦʾ 

ʪʘ ʘʙʽʦʪʠʯʥʦʾ ʧʨʠʨʦʜʠ. ʉʝʨʝʜ ʚʠʜʽʚ, ʥʘʡʙʽʣʴʰ ʩʭʠʣʴʥʠʭ ʜʦ ʫʩʠʭʘʥʥʷ, ʚʠʷʚʠʣʠʩʷ 

ʚʠʜʠ ʨʦʜʫ Abies (Mill.). ʗʣʠʮʝʚʽ ʣʽʩʠ ʫʩʠʭʘʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ɭʚʨʦʧʠ, ɸʟʽʾ, 

ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ, ʗʧʦʥʽʾ (Kharuk et al., 2017; Kharuk et al., 2019). 

Abies alba ʚʠʩʪʫʧʘʻ ʦʜʥʽʻʶ ʽʟ ʛʦʣʦʚʥʠʭ ʣʽʩʦʪʚʽʨʥʠʭ ʨʦʩʣʠʥ ʫ ʤʝʞʘʭ ʩʚʦʛʦ 

ʘʨʝʘʣʫ. ɿʦʢʨʝʤʘ, ʚ ʣʽʩʘʭ ʫʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʚʦʥʘ ʧʦʰʠʨʝʥʘ ʥʘ ʧʣʦʱʽ ʧʦʥʘʜ 80 

ʪʠʩ. ʛʘ., ʧʨʠ ʮʴʦʤʫ ʢʦʨʽʥʥʽ ʙʫʢʦʚʦ-ʷʣʠʮʝʚʽ ʜʝʨʝʚʦʩʪʘʥʠ ʯʝʨʝʟ ʩʫʢʮʝʩʽʡʥʽ ʧʨʦʮʝʩʠ 

ʪʘ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʘʭʦʜʠ ʟʘʤʽʥʝʥʽ ʧʦʭʽʜʥʠʤʠ ʜʝʨʝʚʦʩʪʘʥʘʤʠ ʨʽʟʥʦʛʦ ʚʠʜʦʚʦʛʦ 

ʩʢʣʘʜʫ. ɿʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʣʽʩʽʚ ʥʘʣʝʞʘʪʴ 

54,0 %, ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ï 29,0 % ʨʝʢʨʝʘʮʽʡʥʦ-ʦʟʜʦʨʦʚʯʠʭ ï 10,0 % ʽ ʜʦ 

ʟʘʭʠʩʥʠʭ ï 7,0 % ʷʣʠʮʝʚʠʭ ʣʽʩʦʩʪʘʥʽʚ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʽʟ ʛʦʣʦʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʚʠʢʣʶʯʝʥʦ ʙʣʠʟʴʢʦ 22 ʪʠʩ. ʛʘ (27,0 %). ɺʽʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʷʣʠʯʥʠʢʽʚ ʩʫʪʪʻʚʦ 

ʧʦʨʫʰʝʥʘ. ʏʘʩʪʢʘ ʜʝʨʝʚ ʩʪʠʛʣʦʛʦ ʽ ʧʝʨʝʩʪʽʡʥʦʛʦ ʚʽʢʫ ʧʝʨʝʚʠʱʫʻ ʦʧʪʠʤʘʣʴʥʽ 

ʧʦʢʘʟʥʠʢʠ ʜʝʨʝʚʦʩʪʘʥʽʚ ʫ ʚʩʽʭ ʢʘʪʝʛʦʨʽʷʭ ʣʽʩʽʚ: ʚ ʟʘʭʠʩʥʠʭ ï ʫ 3,4 ʨʘʟʠ, ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ï ʫ 2,7 ʨʘʟʠ, ʫ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ï ʫ 1,8 ʨʘʟʠ, ʚ ʨʝʢʨʝʘʮʽʡʥʦ-

ʦʟʜʦʨʦʚʯʠʭ ï ʫ 2,1 ʨʘʟʠ. ʈʽʟʥʦʚʽʢʦʚʽ ʣʽʩʦʩʪʘʥʠ ʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʷʣʠʮʽ ʙʽʣʦʾ 

ʟʘʡʤʘʶʪʴ ʧʣʦʱʫ 5,4 ʪʠʩ ʛʘ (6,8 %), ʙʣʠʟʴʢʦ ʧʦʣʦʚʠʥʠ ʷʢʠʭ ʧʨʠʧʘʜʘʻ ʥʘ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʣʽʩʠ (ʇʣʽʭʪʷʢ, 2019).  

ʗʣʠʮʝʚʽ ʣʽʩʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʙʽʦʣʦʛʽʯʥʠʤ 

ʦʩʦʙʣʠʚʦʩʪʷʤ ʻ ʜʦʩʠʪʴ ʩʪʽʡʢʠʤʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʯʠʥʥʠʢʽʚ (ʷʢ 
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ʘʙʽʦʪʠʯʥʠʭ, ʪʘʢ ʽ ʙʽʦʪʠʯʥʠʭ) ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʯʠʩʪʠʤʠ 

ʩʤʝʨʝʯʠʥʘʤʠ ʪʘ ʙʫʯʠʥʘʤʠ (Zhang et al., 2018). ʆʜʥʘʢ ʚʽʜʦʤʦ, ʱʦ ʧʨʠʨʦʜʥʘ 

ʩʪʽʡʢʽʩʪʴ ʷʣʠʮʝʚʠʭ ʣʽʩʽʚ ʤʦʞʝ ʧʽʜʚʠʱʫʚʘʪʠʩʷ ʟʘʚʜʷʢʠ ʘʣʝʣʦʧʘʪʠʯʥʦʤʫ ʚʧʣʠʚʫ 

ʽʥʰʠʭ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ, ʟʦʢʨʝʤʘ Fagus sylvatica, ʘ ʟʤʝʥʰʝʥʥʷ ʡʦʛʦ ʜʦʤʽʰʢʠ ʪʘ 

ʽʥʰʠʭ ʚʠʜʽʚ, ʷʢʽ ʥʝ ʽʥʬʽʢʫʶʪʴʩʷ ʦʜʠʥʘʢʦʚʠʤʠ ʚʠʜʘʤʠ ʭʚʦʨʦʙ, ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʝ 

ʩʧʨʠʷʪʠ ʟʤʝʥʰʝʥʥʶ ʟʘʛʘʣʴʥʦʾ ʩʪʽʡʢʦʩʪʽ ʜʝʨʝʚʦʩʪʘʥʫ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʝʧʽʬʽʪʦʪʽʡ 

ʽʥʬʝʢʮʽʡʥʦʾ ʝʪʽʦʣʦʛʽ ʾ(ʉʦʨʦʢʘ ʪʘ ʽʥ., 2019).  

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʚʦʭ ʜʝʩʷʪʠʣʽʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʦʩʣʘʙʣʝʥʥʷ ʪʘ ʟʘʥʝʧʘʜ 

ʜʝʨʝʚʦʩʪʘʥʽʚ, ʘ ʪʘʢʦʞ ʚʽʜʤʠʨʘʥʥʷ ʜʝʨʝʚ Abies alba ʚʩʽʭ ʚʽʢʦʚʠʭ ʢʘʪʝʛʦʨʽʡ ʫ ʤʝʞʘʭ 

ʘʨʝʘʣʫ ʾʾ ʧʦʰʠʨʝʥʥʷ. ʇʨʠʯʠʥʠ ʜʝʩʪʘʙʽʣʽʟʘʮʽʾ ʩʪʘʥʫ ʷʣʠʮʽ ʙʽʣʦʾ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ 

ʩʚʽʪʫ ʚʘʛʦʤʦ ʚʘʨʽʶʶʪʴ, ʧʨʦʪʝ ʥʘʡʯʘʩʪʽʰʝ ʦʙʫʤʦʚʣʶʶʪʴʩʷ ʚʧʣʠʚʦʤ ʢʠʩʣʦʪʥʠʭ 

ʜʦʱʽʚ, ʢʦʨʝʥʝʚʦʶ ʛʫʙʢʦʶ, ʢʦʨʦʾʜʘʤʠ ʪʘ ʛʣʦʙʘʣʴʥʠʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ 

(ʏʝʨʧʘʢʦʚ, 2012). ʆʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʟʘʛʘʣʴʥʠʡ ʬʽʪʦʩʘʥʽʪʘʨʥʠʡ 

ʩʪʘʥ ʣʽʩʽʚ ʬʦʨʤʫʻ ʢʦʨʝʣʷʮʽʷ ʘʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʟ ʙʽʦʪʠʯʥʠʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʽ ʧʘʨʘʟʠʪʘʨʥʠʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʟʙʫʜʥʠʢʠ 

ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʭʚʦʨʦʙ (Goychuk et al., 2020). 

ɼʝʛʨʘʜʘʮʽʷ Abies alba ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʧʦʚᾷʷʟʫʻʪʴʩʷ ʟʽ ʰʢʦʜʦʯʠʥʥʦʶ 

ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʶ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ. ʊʘʢ, ʚʽʜʤʠʨʘʥʥʷ ʜʝʨʝʚ ʷʣʠʮʽ ʚ 

ʽʩʧʘʥʩʴʢʠʭ ʇʽʨʝʥʝʷʭ ʥʘʨʘʟʽ ʢʦʨʝʣʶʻ ʽʟ ʤʘʩʦʚʠʤ ʧʦʰʠʨʝʥʥʷʤ ʢʦʨʝʥʝʚʦʾ ʛʥʠʣʽ, 

ʩʧʨʠʯʠʥʝʥʦʾ Heterobasidion annosum (Fr.) Bref. s.l. ʪʘ ʨʦʩʣʠʥ ʨʦʜʫ Viscum L. 

(Oliva & Colinas, 2010). ɺ ʋʢʨʘʾʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇʃʈ-ʘʥʘʣʽʟʫ ʩʫʤʘʨʥʦʾ ɼʅʂ ʽʟ 

ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ ʷʣʠʮʽ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʜʚʘ ʨʦʜʠ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ, 

ʟʦʢʨʝʤʘ ʛʨʠʙʠ ʨʦʜʫ Fusarium sp. ʪʘ ʚʠʜʫ H. parviporum Niemelª & Korhonen 

(ʇʦʛʨʽʙʥʠʡ ʪʘ ʽʥ., 2018). ʇʦʛʽʨʰʝʥʥʷ ʬʽʪʦʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚʦʩʪʘʥʽʚ ʷʣʠʮʽ 

ʙʽʣʦʾ ʫ ɹʦʣʛʘʨʽʾ ʩʧʨʠʯʠʥʝʥʝ ʤʘʩʦʚʠʤ ʧʦʰʠʨʝʥʥʷʤ ʦʤʝʣʠ ʙʽʣʦʾ (Rosnev & Petkov, 

1994). ʇʦʣʴʩʴʢʽ ʜʦʩʣʽʜʥʠʢʠ ʪʘʢʦʞ ʩʭʠʣʷʶʪʴʩʷ ʜʦ ʤʽʢʦʟʥʦʾ ʝʪʽʦʣʦʛʽʾ ʚʩʠʭʘʥʥʷ 

ʷʣʠʮʽ ʙʽʣʦʾ (Sierpinski, Z., 1981), ʟʦʢʨʝʤʘ ʜʦʩʪʫʧʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʪʦʛʝʥʥʦʛʦ 

ʚʧʣʠʚʫ Phytophthora citricola Sawada (ʩʠʥʦʥʽʤ P. cactorum var. applanata Chester), 

ʽʟʦʣʴʦʚʘʥʠʭ ʽʟ ʩʽʷʥʮʽʚ ʷʣʠʮʽ ʙʽʣʦʾ, ʥʘ ʨʦʩʣʠʥʠ, ʱʦ ʟʨʦʩʪʘʶʪʴ ʫ ʣʽʩʦʚʠʭ 

ʨʦʟʩʘʜʥʠʢʘʭ (Orlikowski et al., 2004). ʊʘʢʦʞ ʩʝʨʝʜ ʧʨʠʯʠʥ ʧʦʛʽʨʰʝʥʥʷ 
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ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚ Abies alba ʻ ʾʾ ʚʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʚʠʢʠʜʽʚ SO2 (Elling 

et al., 2009) ʪʘ ʟʤʝʥʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʾʾ ʨʝʛʝʥʝʨʘʮʽʾ ʯʝʨʝʟ ʪʨʘʚʦʾʜʥʠʭ ʪʚʘʨʠʥ (Nagel 

et al., 2015).  

ʆʩʥʦʚʥʠʤʠ ʢʦʤʘʭʘʤʠ, ʷʢʽ ʧʦʰʢʦʜʞʫʶʪʴ ʜʦʨʦʩʣʽ ʜʝʨʝʚʘ Abies alba ʽ 

ʟʘʚʜʘʶʪʴ ʾʾ ʜʝʨʝʚʠʥʽ ʚʘʛʦʤʠʭ ʟʙʠʪʢʽʚ, ʻ Pityokteines spinidens Reitter, 1894 ʽ 

P. curvidens Germar, 1824 (Freude et al., 1999), ʷʢʽ ʻ ʧʝʨʝʚʘʞʥʦ ʚʪʦʨʠʥʥʠʤʠ 

ʰʢʽʜʥʠʢʘʤʠ. 

ʉʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʍʦʨʚʘʪʽʾ (ʧʦʯʠʥʘʶʯʠ ʟ 19 

ʩʪ.) ʩʪʘʣʦ ʤʘʩʦʚʝ ʚʽʜʤʠʨʘʥʥʷ Abies alba çDieback of Silver Firè, ʷʢʝ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʷʢ ʧʦʚʥʘ ʚʪʨʘʪʘ ʝʥʝʨʛʽʾ ʨʦʩʪʫ ʜʝʨʝʚ ʪʘ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʩʤʝʨʪʥʦʩʪʽ. ʌʝʥʦʤʝʥ 

ʚʽʜʤʠʨʘʥʥʷ ʷʣʠʮʽ ʧʦʚôʷʟʫʶʪʴ ʟ ʥʠʟʢʦʶ ʧʨʠʯʠʥ ʘʙʽʦʪʠʯʥʦʛʦ ʽ ʙʽʦʪʠʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ (Tikviĺ et al., 2008; Ugarkoviĺ et al., 2009). 

ʅʘʨʘʟʽ ʛʣʦʙʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʥʘʙʫʣʦ ʚʩʠʭʘʥʥʷ Abies alba ʚ ʛʽʨʩʴʢʠʭ ʣʽʩʘʭ 

ʇʽʚʜʝʥʥʦʛʦ ʉʠʙʽʨʫ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʚʽʢʦʚʠʤʠ ʟʤʽʥʘʤʠ ʨʦʩʣʠʥʥʦʩʪʽ, ʜʘʚʥʽʩʪʶ 

ʮʴʦʛʦ ʨʦʜʫ, ʧʽʜʚʠʱʝʥʦʶ ʯʫʪʣʠʚʽʩʪʶ ʜʝʨʝʚ ʜʦ ʨʽʟʥʠʭ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ, ʟʦʢʨʝʤʘ, 

ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ. ɺ 2018-2019 ʨʨ. ʚʩʠʭʘʥʥʷ ʷʣʠʮʽ ʧʦʯʘʣʠ ʘʩʦʮʽʶʚʘʪʠ ʟ Polygraphus 

proximus Blandford (Kharuk et al., 2017). 

ɺʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ ï ʟʘ 40-ʨʽʯʥʠʡ ʧʝʨʽʦʜ ʚʠʚʯʝʥʥʷ ʧʘʪʦʣʦʛʽʾ Abies alba 

ʬʽʪʦʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʡ ʘʩʧʝʢʪ ʧʨʘʢʪʠʯʥʦ ʥʝ ʨʦʟʛʣʷʜʘʚʩʷ, ʥʝ ʚʽʜʟʥʘʯʘʣʘʩʷ ʡ 

ʙʘʢʪʝʨʽʘʣʴʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘ. ʆʜʥʘʢ ʮʝ ʥʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʣʽʩʦʚʠʭ 

ʙʘʢʪʝʨʽʦʟʽʚ ʫ ʪʝʤʥʦʭʚʦʡʥʠʭ ʣʽʩʘʭ. ʧʨʠ ʮʴʦʤʫ, ʥʝʧʨʷʤʽ ʦʟʥʘʢʠ ʚʧʣʠʚʫ ʙʘʢʪʝʨʽʦʟʽʚ 

ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʫ ʙʘʛʘʪʴʦʭ ʥʘʫʢʦʚʠʭ ʨʦʙʦʪʘʭ. ʇʨʠ ʮʴʦʤʫ ʧʝʨʰʽ ʚʽʜʦʤʦʩʪʽ, ʷʢʽ 

ʩʪʦʩʫʚʘʣʠʩʴ çwetwoodè ʘʙʦ çʤʦʢʨʦʾ ʜʝʨʝʚʠʥʠè ʥʘ ʰʧʠʣʴʢʦʚʠʭ ʚʠʜʘʭ, ʜʘʪʫʶʪʴʩʷ 

1934 ʨʦʢʦʤ (Lagerberg T., 1934), ʘ ʧʝʨʰʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʙʘʢʪʝʨʽʘʣʴʥʫ ʚʦʜʷʥʢʫ 

ʥʘ ʣʠʩʪʷʥʠʭ (Ulmaceae) ï 1945 ʨʦʢʦʤ (Carter, 1945). 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʚʦʜʷʥʢʦʶ ʫʨʘʞʫʶʪʴʩʷ ʨʽʟʥʽ ʚʠʜʠ ʰʧʠʣʴʢʦʚʠʭ 

ʜʝʨʝʚ, ʱʦ ʟʨʦʩʪʘʶʪʴ ʫ ʨʽʟʥʠʭ ʪʦʯʢʘʭ ʧʣʘʥʝʪʠ. 

ʅʘʨʘʟʽ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʪʠʧʦʚʽ ʩʠʤʧʪʦʤʠ ʫʨʘʞʝʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʚʦʜʷʥʢʦʶ 

ʜʝʷʢʠʭ ʚʠʜʽʚ ʜʝʨʝʚ ʨʦʜʫ Abies Mill. ʫ ʢʨʘʾʥʘʭ ʉʐɸ, ʗʧʦʥʽʾ ʪʘ ɭʚʨʦʧʠ, ʟʦʢʨʝʤʘ 
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A. nordmanniana Spach (ʑʝʨʙʠʥ-ʇʘʨʬʝʥʝʥʢʦ, 1963), A. sibirica Ledeb., 

A. nephrolepis Maxim. (ʏʝʨʧʘʢʦʚ, 2012), A. alba Mill. , A. balsamea (L.) Mill ., 

A. concolor (Gord. Et Glend.) Lindl. ex Hildebr., A. grandis (Dougl.) ex D. Don) 

Lindl., A. lasiocarpa (Hook.) Nutt., A. amabilis (Dougl.) ex Forbes, A. procera Rehd., 

A. magnifica A. Murr., A. magnifica var. shastensis Lemm. (Ward & Pong, 1980; 

ʏʝʨʧʘʢʦʚ, 2012), A. sachalinemsis Mast. (Sano Y., 1995). 

ʋ 1963 ʨʦʮʽ ɸ. ʃ. ʑʝʨʙʠʥ-ʇʘʨʬʝʥʝʥʢʦ ʦʧʠʩʘʚ ʙʘʢʪʝʨʽʘʣʴʥʫ ʭʚʦʨʦʙʫ, ʷʢʫ 

ʙʫʣʦ ʥʘʟʚʘʥʦ çʙʘʢʪʝʨʽʘʣʴʥʘ ʚʦʜʷʥʢʘè, ʘ ʾʾ ʟʙʫʜʥʠʢʦʤ ʚʠʟʥʘʥʘ ʬʽʪʦʧʘʪʦʛʝʥʥʘ, 

ʛʨʘʤʥʝʛʘʪʠʚʥʘ, ʥʝʩʧʦʨʦʥʦʩʥʘ ʙʘʢʪʝʨʽʷ Erwinia multivora Scz.-Parf. (ʑʝʨʙʠʥ-

ʇʘʨʬʝʥʝʥʢʦ, 1963), ʚʠʷʚʣʝʥʘ ʟʛʦʜʦʤ ʥʘ ʙʘʛʘʪʴʦʭ ʭʚʦʡʥʠʭ ʚʠʜʘʭ ʜʝʨʝʚ ʽʥʰʠʤʠ 

ʘʚʪʦʨʘʤʠ (ʐʘʣʦʚʠʣʦ ʪʘ ʽʥ., 2011; ʏʝʨʧʘʢʦʚ, 2012). ʗʢ ʚʚʘʞʘʶʪʴ ʜʝʷʢʽ 

ʜʦʩʣʽʜʥʠʢʠ, E. carotovora (Jones 1901) Bergey et al. 1923 ʪʘ E. multivora ʤʘʶʪʴ 

ʜʫʞʝ ʩʭʦʞʽ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʤʦʞʫʪʴ ʥʘʣʝʞʘʪʠ ʜʦ ʦʜʥʦʛʦ ʚʠʜʫ. ʅʘʧʨʦʪʠʚʘʛʫ 

E. nimipressuralis ʽ E. multivora ï ʮʝ ʨʽʟʥʽ ʚʠʜʠ ʙʘʢʪʝʨʽʡ ʟ ʥʝʩʭʦʞʦʶ 

ʩʠʤʧʪʦʤʘʪʠʢʦʶ ʨʦʟʚʠʪʢʫ (ʏʝʨʧʘʢʦʚ, 2017). ʅʘʟʘʛʘʣ, ʙʘʢʪʝʨʽʦʟʠ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ 

ʟʘ ʩʠʤʧʪʦʤʘʤʠ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʛʨʠʙʥʠʭ ʪʘ ʚʽʨʫʩʥʠʭ ʽʥʬʝʢʮʽʡ. 

ʅʘʩʘʤʧʝʨʝʜ, ʾʤ ʚʣʘʩʪʠʚʽ ʥʘʩʪʫʧʥʽ ʦʩʦʙʣʠʚʦʩʪʽ: ʩʪʨʽʤʢʝ ʧʦʰʠʨʝʥʥʷ ʧʦ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʪʢʘʥʠʥʘʭ, ʚʝʩʥʷʥʽ ʪʘ ʦʩʽʥʥʽ ʧʝʨʽʦʜʠ ʘʢʪʠʚʥʦʩʪʽ, ʦʩʝʨʝʜʢʦʚʝ 

ʦʩʣʘʙʣʝʥʥʷ ʽ ʚʩʠʭʘʥʥʷ ʫʨʘʞʝʥʠʭ ʜʝʨʝʚ (Jacobi, 2009; Goychuk et al., 2020; 

Goychuk, et al., 2021).  

ʋ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʫ ʛʽʨʩʴʢʠʭ ʪʘ ʧʝʨʝʜʛʽʨʥʠʭ ʣʽʩʘʭ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ 

ʧʦʯʘʣʠ ʤʘʩʦʚʦ ʚʩʠʭʘʪʠ ʜʝʨʝʚʦʩʪʘʥʠ Abies alba. ʅʘʨʘʟʽ ʤʦʞʝʤʦ ʩʪʦʩʪʝʨʽʛʘʪʠ 

ʰʢʦʜʦʯʠʥʥʽ ʥʘʩʣʽʜʢʠ ʜʘʥʦʾ ʜʝʛʨʘʜʘʮʽʾ, ʧʨʦʪʝ ʧʨʠʯʠʥʠ ʮʴʦʛʦ ʷʚʠʱʘ ʪʽʣʴʢʠ 

ʧʦʯʠʥʘʶʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠʩʷ. ʆʩʦʙʣʠʚʽʩʪʶ A. alba ʻ ʥʠʟʴʢʘ ʝʜʠʬʽʢʘʪʦʨʥʘ ʨʦʣʴ ʪʘ 

ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʘ ʥʝʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʯʠʩʪʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ. ʌʽʪʦʮʝʥʦʟʠ ʟʘ 

ʾʾ ʫʯʘʩʪʶ ʬʦʨʤʫʶʪʴʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʫ ʟʦʥʽ ʚʠʩʦʪʥʦʛʦ ʧʦʷʩʫ ʙʫʢʦʚʠʭ ʣʽʩʽʚ, 

ʱʦ ʻ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʙʣʠʟʴʢʦʩʪʽ ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ Fagus sylvatica ʪʘ A. alba. 

ʉʠʥʪʘʢʩʦʥʦʤʽʷ, ʷʢ ʽ ʙʽʦʪʦʧʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʷʣʠʮʝʚʠʭ ʫʛʨʫʧʦʚʘʥʴ, ʻ 

ʧʨʝʜʤʝʪʦʤ ʜʦʚʛʦʣʽʪʥʽʭ ʜʠʩʢʫʩʽʡ ʛʝʦʙʦʪʘʥʽʢʽʚ, ʬʽʪʦʩʦʮʽʦʣʦʛʽʚ, ʝʢʦʣʦʛʽʚ ʪʘ 

ʣʽʩʽʚʥʠʢʽʚ. ɼʦ ʢʽʥʮʷ ʥʝ ʟôʷʩʦʚʘʥʽ ʝʢʦʣʦʛʦ-ʙʽʦʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʴʦʛʦ ʚʠʜʫ 
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ʩʪʘʣʠ ʽ ʥʘ ʧʝʨʝʰʢʦʜʽ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʚʩʠʭʘʥʥʷ ʷʣʠʮʝʚʠʭ ʣʽʩʽʚ (ʉʦʨʦʢʘ ʪʘ 

ʽʥ., 2019).  

ʋ ʣʠʧʥʽ 2017 ʨ. ʧʨʠ ʦʜʝʨʞʘʥʥʽ ʧʝʨʰʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʫ ʬʽʣʽʾ 

çʂʫʪʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘʫʢʦʚʠʡ ʩʝʤʽʥʘʨ ʪʘ ʚʠʩʣʦʚʣʝʥʦ 

ʜʫʤʢʫ ʧʨʦ ʽʥʽʬʽʢʫʚʘʥʥʷ ʦʩʦʙʠʥ Abies alba ʙʘʢʪʝʨʽʘʣʴʥʠʤ ʨʘʢʦʤ, ʚʠʢʣʠʢʘʥʠʤ 

ʙʘʢʪʝʨʽʻʶ ʟ ʨʦʜʫ Erwinia, ʱʦ ʧʽʟʥʽʰʝ ʧʽʜʪʚʝʨʜʠʣʦʩʷ ʽ ʥʘʰʠʤʠ ʣʘʙʦʨʘʪʦʨʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʽ ʜʘʥʠʤʠ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ (ʇʦʛʨʽʙʥʠʡ ʪʘ ʽʥ., 2018).  

ʇʨʦʪʝ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʚʩʠʭʘʥʥʷ Abies alba, ̫ ʢ ʽ ʚʠʟʥʘʯʝʥʥʷ ʜʽʡʩʥʠʭ 

ʧʨʠʯʠʥ ʮʴʦʛʦ ʪʨʠʚʦʞʥʦʛʦ ʷʚʠʱʘ, ʙʫʣʦ ʱʝ ʜʫʞʝ ʜʘʣʝʢʦ. ɸʜʞʝ ʧʝʨʰʦʧʨʠʯʠʥʦʶ 

ʤʘʩʦʚʦʛʦ ʦʩʣʘʙʣʝʥʥʷ ʨʽʟʥʦʚʽʢʦʚʠʭ ʜʝʨʝʚ A. alba, ʱʦ ʟʨʦʩʪʘʶʪʴ ʫ ʨʽʟʥʠʭ ʪʠʧʘʭ 

ʮʝʥʦʧʦʧʫʣʷʮʽʡ, ʟ ʙʽʦʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʥʝ ʤʦʛʣʘ ʚʠʩʪʫʧʘʪʠ ʙʘʢʪʝʨʽʷ ʷʢ ʢʦʥʩʫʤʝʥʪ 

ʧʝʨʰʦʛʦ ʩʪʫʧʝʥʷ. ɸʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʘʥʘʝʨʦʙʥʦʛʦ ʢʦʥʩʫʤʝʥʪʘ, ʷʢʠʡ ʻ 

ʛʝʪʝʨʦʪʨʦʬʥʠʤ ʦʨʛʘʥʽʟʤʦʤ, ʚʠʢʣʠʢʘʻʪʴʩʷ ʟʚʽʣʴʥʝʥʥʷʤ ʩʧʝʮʠʬʽʯʥʦʾ ʪʨʦʬʽʯʥʦʾ 

ʥʽʰʽ ʧʨʠ ʨʽʟʢʦʤʫ ʧʦʨʫʰʝʥʥʽ ʩʪʘʥʫ ʽ ʚʥʫʪʨʽʰʥʽʭ ʬʫʥʢʮʽʡ ʜʝʪʝʨʤʽʥʘʥʪʘ ʢʦʥʩʦʨʮʽʾ, 

ʧʨʠʯʠʥʠ ʯʦʛʦ ʥʝʤʦʞʣʠʚʦ ʚʩʪʘʥʦʚʠʪʠ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʽ ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʊʦʤʫ ʜʦ ʧʦʰʫʢʽʚ ʛʣʠʙʠʥʥʠʭ ʧʨʠʯʠʥ ʟʘʭʚʦʨʶʚʘʥʥʷ ʦʜʥʦʯʘʩʥʦ ʙʫʣʦ ʟʘʣʫʯʝʥʦ 

ʨʽʟʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ, ʩʝʨʝʜ ʷʢʠʭ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʚ ʬʽʪʦʮʝʥʦʪʠʯʥʠʡ, ʷʢʠʡ 

ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʷʢ ʩʪʫʧʽʥʴ ʚʠʜʦʟʤʽʥʠ ʣʽʩʦʚʦʛʦ ʮʝʥʦʟʫ, ʪʘʢ ʽ ʥʘʧʨʷʤʠ 

ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʪʘ ʨʝʛʝʥʝʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʥʴʦʤʫ. ʅʘ ʦʩʥʦʚʽ 

ʩʠʥʪʘʢʩʦʥʦʤʽʯʥʦʛʦ ʪʘ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʦʢʨʝʤʣʝʥʦ ʦʙôʻʢʪʠʚʥʽ ʯʠʥʥʠʢʠ, 

ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʘʜʤʽʨʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʧʦʰʠʨʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʜ̔ ʚ 

ʬʽʪʦʧʘʪʦʛʝʥʽʚ  ̔ʚʽʜʤʠʨʘʥʥʷ ʦʩʦʙʠʥ A. alba (ʉʦʨʦʢʘ ʪʘ ʽʥ., 2019). 

ɺʽʪʘʣʴʥʽ ʦʙʣʽʛʘʪʠ ʫ ʧʘʪʦʣʦʛʽʾ Picea abies L. (H. Karst). ʆʜʥʽʻʶ ʽʟ ʦʩʥʦʚʥʠʭ 

ʩʫʯʘʩʥʠʭ ʧʨʦʙʣʝʤ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʻ ʚʩʠʭʘʥʥʷ ʷʣʠʥʥʠʢʽʚ, ʷʢʝ 

ʨʦʟʧʦʯʘʣʦʩʷ ʥʘ ʧʦʯʘʪʢʫ 90-ʭ ʨʦʢʽʚ XX ʩʪ. ʚʥʘʩʣʽʜʦʢ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʽʥʥʷ. 

ʆʩʦʙʣʠʚʦ ʚʦʥʘ ʥʘʛʘʣʴʥʘ ʜʣʷ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ, ʜʝ ʫ ʣʽʩʦʚʦʤʫ ʬʦʥʜʽ 

ʧʨʠʧʘʜʘʻ 47,0 % ʧʣʦʱʽ ʥʘ ̫ʣʠʥʦʚʽ ʣʽʩʦʩʪʘʥʠ (ʆʣʽʡʥʠʢ, ɿʝʡʥʘʣʷʥ, 2020). ʋ ʨʝʛʽʦʥʽ 

ʚʩʠʭʘʥʥʷʤ ʦʭʦʧʣʝʥʦ 35 ʪʠʩ. ʛʘ ʷʣʠʥʥʠʢʽʚ ʽʟ ʟʘʧʘʩʦʤ ʜʝʨʝʚʠʥʠ 14 ʤʣʥ ʤ3 (ʇʘʨʧʘʥ 

ʪʘ ʽʥ., 2014). ʉʝʨʝʜʥʽʡ ʦʙʩʷʛ ʟʙʠʪʢʽʚ ʚʽʜ ʤʘʩʦʚʦʛʦ ʚʩʠʭʘʥʥʷ P. abies ʩʷʛʘʻ ʙʣʠʟʴʢʦ 

7 ʪʠʩ. ʛʨʥ ʟ 1 ʛʘ ʟʘ ʨʽʢ ʚ ʦʩʥʦʚʥʠʭ ʪʠʧʘʭ ʣʽʩʫ ʨʝʛʽʦʥʫ (ʐʧʘʨʫʢ, 2017). ʈʦʟʚʠʪʦʢ 
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ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʥʠʭ ʥʘʙʫʚʘʻ ʭʘʨʘʢʪʝʨʫ ʢʘʪʘʩʪʨʦʬʠ ï ʧʦʰʠʨʝʥʥʷ 

ʟʙʫʜʥʠʢʽʚ ʛʥʠʣʝʡ ʢʦʨʝʥʝʚʦʛʦ ʪʠʧʫ (Heterobasidion spp. ʪʘ Armillaria spp.) ʜʦʩʷʛʣʦ 

ʝʧʽʬʽʪʦʪʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʚ ʫʨʘʞʝʥʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ ʬʦʨʤʫʶʪʴʩʷ ʭʨʦʥʽʯʥʽ ʩʪʽʡʢʽ 

ʦʩʝʨʝʜʢʠ ʤʘʩʦʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ Scolytinae ʪʘ ʽʥʰʠʭ ʚʠʜʽʚ ʢʩʠʣʦʬʘʛʽʚ. ɻʦʣʦʚʥʦʶ 

ʧʨʠʯʠʥʦʶ ʦʩʣʘʙʣʝʥʥʷ ʽ ʚʩʠʭʘʥʥʷ ʷʣʠʥʥʠʢʽʚ, ʷʢʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʬʦʨʤʫʻ ʭʘʨʘʢʪʝʨ 

ʚʧʣʠʚʫ ʫʩʽʭ ʽʥʰʠʭ ʬʽʪʦʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʻ ʾʭʥ ̫ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ (ʯʘʩʪʢʦʚʘ 

ʯʠ ʧʦʚʥʘ) ʝʜʘʬʦ-ʢʣʽʤʘʪʠʯʥʠʤ ʫʤʦʚʘʤ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ (ʂʨʠʥʠʮʴʢʠʡ, ʂʨʘʤʘʨʝʮʴ, 

2009; Hlasny & Sitkova, 2010). 

ʇʨʦʮʝʩʠ ʚʩʠʭʘʥʥʷ ʷʣʠʥʥʠʢʽʚ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ɿʝʤʣʽ 

(TŚeġtik et al., 2004; Leontovyļ & Kunca, 2006; Grodzki, 2007; ʂʦʟʣʦʚʩʴʢʠʡ, 

ʂʨʘʤʘʨʝʮʴ, 2009), ʟʦʢʨʝʤʘ ʩʪʨʘʞʜʘʶʪʴ ʷʣʠʥʥʠʢʠ ʅʽʤʝʯʯʠʥʠ (Obladen et al., 

2021), ʇʦʣʴʱʽ (Grodzki, 2007), ʈʫʤʫʥʽʾ (DincŁ et al., 2019), ʉʣʦʚʘʯʯʠʥʠ (Holeksa 

et al., 2017), ʏʝʭʽʾ (Jon§ġov§, & Prach, 2004). ʆʯʝʚʠʜʥʦ, ʥʘ ʧʨʦʮʝʩ ʜʝʛʨʘʜʘʮʽʾ 

ʷʣʠʥʥʠʢʽʚ ʚʧʣʠʚʘʶʪʴ ʯʠʥʥʠʢʠ ʷʢ ʘʙʽʦʪʠʯʥʦʛʦ, ʪʘʢ ʽ ʙʽʦʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

(ʂʦʟʣʦʚʩʴʢʠʡ ʪʘ ʽʥ., 2013). ʋ ʣʽʪʝʨʘʪʫʨʽ ʟʘʛʘʣʦʤ ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʙʽʣʴʰʝ 170 

ʧʨʠʯʠʥ, ʱʦ ʚʝʜʫʪʴ ʜʦ ʦʩʣʘʙʣʝʥʥʷ ʪʘ ʚʩʠʭʘʥʥʷ ʷʣʠʥʦʚʠʭ ʜʝʦʝʚʦʩʪʘʥʽʚ (Rehfuess, 

1991). 

ʅʘ ʧʦʯʘʪʢʫ 2000-ʭ ʥʘ ʜʝʨʝʚʘʭ ʨʦʜʫ Picea A. Dietr., 1824 ʫ ʰʪʘʪʽ ʄʽʯʠʛʘʥ 

ʉʐɸ ʧʦʯʘʣʦʩʷ ʦʧʘʜʘʥʥʷ ʭʚʦʾ, ʣʦʢʘʣʴʥʝ ʚʽʜʤʠʨʘʥʥʷ ʧʘʛʦʥʽʚ ʽ ʬʦʨʤʫʚʘʥʥʷ 

ʚʠʨʘʟʦʢ, ʷʢʝ ʧʦʚʽʣʴʥʦ ʧʨʦʛʨʝʩʫʚʘʣʦ. ʉʠʤʧʪʦʤʠ ʜʘʥʦʛʦ ʷʚʠʱʘ ʙʫʣʠ ʦʧʠʩʘʥʽ ʷʢ 

çʟʘʥʝʧʘʜ ʷʣʠʥʠè (çspruce declineè). ʇʘʪʦʛʝʥ, ʷʢʠʡ ʩʧʨʠʯʠʥʠʚ ʜʘʢʽ ʩʠʤʧʪʦʤʠ ï 

ʛʨʠʙʠ ʟ ʨʦʜʫ Diaporthe. ʏʫʪʣʠʚʠʤʠ (ʫ ʙʽʣʴʰʽʡ ʯʠ ʤʝʥʰʽʡ ʩʪʫʧʝʥʽ) ʚʠʷʚʠʣʠʩʷ 

Picea pungens, P. Glauca, P. glauca var. densata, P. omorika ʽ P. Meyeri (McTavish 

et al., 2018). 

ʑʝ ʦʜʥʽʻʶ ʧʨʠʯʠʥʦʶ ʟʘʛʠʙʝʣʽ ʷʣʠʥʦʚʠʭ ʣʽʩʽʚ ʇʦʣʴʱʽ ʚʠʟʥʘʥʦ ʤʽʢʦʟʠ, 

ʧʦʚᾷʷʟʘʥʽ ʽʟ ʦʬʽʦʩʪʦʤʦʚʠʤʠ ʛʨʠʙʘʤʠ (Ophiostoma piceae, O. tetropii, O. minus, 

Grosmannia piceiperda, G. cucullata), ʪʘ ʟ ʞʫʢʘʤʠ-ʮʝʨʘʤʙʽʜʘʤʠ Tetropium spp. (ʾʭ 

ʩʠʤʙʽʦʪʠʯʥʠʤʠ ʚʝʢʪʦʨʘʤʠ), ʱʦ ʢʦʣʦʥʽʟʫʶʪʴ ʷʣʠʥʫ ʟʚʠʯʘʡʥʫ (Jankowiak, & 

KolaŚ²k, 2010). 

https://uk.wikipedia.org/wiki/A.Dietr.
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ʉʭʠʣʴʥʽʩʪʴ Picea abies ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʚʽʪʨʦʤ, ʦʯʝʚʠʜʥʦ, ʧʦʩʠʣʶʻʪʴʩʷ 

ʧʘʪʦʛʝʥʘʤʠ, ʪʘʢʠʤʠ ʷʢ Heterobasidion spp. (Krisans et al., 2020), Armillaria spp. 

(Keļa, & Solheim, 2011), ʷʢʽ ʟʥʠʞʫʶʪʴ ʩʪʽʡʢʽʩʪʴ ʦʢʨʝʤʠʭ ʜʝʨʝʚ. ʋ ʅʦʨʚʝʛʽʾ 

ʚʠʜʽʣʝʥʦ ʯʦʪʠʨʠ ʚʠʜʠ Armillaria, ʷʢʽ ʰʢʦʜʷʪʴ ʷʣʠʥʽ ï A. borealis, A. cepistipes, 

A. solidipes  ̔A. gallica (Keļa, & Solheim, 2011), ʪʦʜʽ ʷʢ ʚ ʋʢʨʘʾʥʽ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʤ ʽ ʰʢʦʜʦʯʠʥʥʠʤ ʻ H. parviporum Niemelª & Korhonen, H. annosum (Fr.) 

Bref., ʘ ʪʘʢʦʞ ʜʝʷʢʽ ʚʠʜʠ ʤʽʢʦʢʦʤʧʣʝʢʩʫ A. mellea s.l. (ʟʦʢʨʝʤʘ ï A. ostoyae 

(Romagn.) Herink) (ʂʨʘʤʘʨʝʮʴ & ʄʘʮʷʭ, 2018). ʅʘʚʽʪʴ ʯʘʩʪʢʦʚʝ ʚ̔ ʜʤʠʨʘʥʥʷ 

ʢʦʨʝʥʝʚʦ ʾʩʠʩʪʝʤʠ ʩʧʽʣʴʥʦ ʟ ʜʽʻʶ ʯʠʥʥʠʢʽʚ ʘʙʽʦʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʥʠʞʝʥʥʷ ʟʘʭʠʩʥʠʭ ʬʫʥʢʮʽʡ ʷʣʠʥʠ ʪʘ ʩʧʨʠʷʻ ʟʘʩʝʣʝʥʥʶ ʜʝʨʝʚ ʢʦʤʘʭʘʤʠ 

ʢʘʤʙʽʦ- ʪʘ ʢʩʠʣʦʬʘʛʘʤʠ (ʂʨʘʤʘʨʝʮʴ, & ʄʘʮʷʭ, 2018). 

ɹʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ ʧʨʠʯʠʥʦʶ ʙʽʦʪʠʯʥʠʭ ʧʦʨʫʰʝʥʴ ʪʘ ʟʘʛʠʙʝʣʽ ʷʣʠʥʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ʫ ʣʽʩʘʭ ɭʚʨʦʧʠ ʪʘ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ ʚʚʘʞʘʶʪʴ Ips typographus L. 

(Raffa et al., 2008; Fahse & Heurich, 2011; Seidl et al., 2014), ʘ ʪʘʢʦʞ ʚʠʜʠ-

ʩʫʧʫʪʥʠʢʠ: I. duplicatus (C.R. Sahl.), Pityogenes chalcographus (L.), Polygraphus  

polygraphus (L.), Pityophthorus pityographus (Ratz.) ʪʘ ʽʥ.) ʽ ʽʥʰʽ ʢʩʠʣʦʬʘʛʠ, 

ʟʦʢʨʝʤʘ ʟ ʨʦʜʠʥ Siricidae ʪʘ Cerambycidae (ʂʨʘʤʘʨʝʮʴ, & ʄʘʮʷʭ, 2018). 

ʉʫʧʫʪʥʽʤ ʯʠʥʥʠʢʦʤ ʜʝʩʪʘʙʽʣʽʟʘʮʽʾ ʷʣʠʥʥʠʢʽʚ  ̒Bursaphelenchus mucronatus 

Mamiya et Enda, ̔ ʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʪʘ ʧʦʰʠʨʝʥʥʷ ̫ ʢʦʾ ʚʝʜʝ  ʜʦ ʟʘʢʫʧʦʨʶʚʘʥʥʷ  

ʪʨʘʭʝʾʜ,  ʚʥʘʩʣʽʜʦʢ  ʯʦʛʦ ʧʦʛʽʨʰʫʻʪʴʩʷ  ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ  ʢʨʦʥʠ  (ʄʻʜʚʻʜʻʚʘ, 

ʂʦʟʣʦʚʩʴʢʠʡ, 2017).  

ɺʩʠʭʘʥʥʷ ʪʘ ʟʘʛʠʙʝʣʴ ʜʝʨʝʚ Picea abies ʫ ʅʽʤʝʯʯʠʥʽ ʥʘʨʘʟʽ ʧʦʚᾷʷʟʫʶʪʴ ʽʟ 

ʧʦʩʫʭʦʶ 2018-2019 ʨʨ. (Obladen et al., 2021).  ȸɆɐɔɌ ɊɔɗɑɫɊɓɫ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʪʝ, ʱʦ ʚʠʜʠ ʜʝʨʝʚ, ʷʢʽ ʟʨʦʩʪʘʶʪʴ ʥʘ ʤʝʞʽ ʩʚʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʘʨʝʘʣʫ ʘʙʦ ʟʘ ʡʦʛʦ 

ʤʝʞʘʤʠ, ʪʘʢʽ ʷʢ Picea abies ̔  Larix decidua, ʫ ʎʝʥʪʨʘʣʴʥʽʡ ɭʚʨʦʧʽ ʧʽʜ ʯʘʩ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʧʦʩʫʭ ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʨʦʩʪʫ ʪʘ ʩʤʝʨʪʥʽʩʪʴ 

(Kºlling et al. 2009; Pretzsch et al., 2020). ɺ̔ ʜʦʤʦ, ʱʦ ʫ ʧʦʭʽʜʥʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ 

Picea abies ʬʦʨʤʫʻ ʧʦʚʝʨʭʥʝʚʫ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ, ʪʦʤʫ ʻ ʜʦʩʠʪʴ ʯʫʪʣʠʚʦʶ ʜʦ 

ʥʝʩʪʘʯʽ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ (ɼʝʙʨʠʥʶʢ ʪʘ ʽʥ., 2016).   

https://link.springer.com/article/10.1007/s00468-020-01973-0#ref-CR43
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Picea abies ʻ  ʤʽʢʦʪʨʦʬʥʠʤ ʚʠʜʦʤ (ʛʨʠʙʠ ʟ ʨʦʜʽʚ Amanita, Boletus, Russula, 

Lactarius ʪʘ ʽʥ. ʬʦʨʤʫʶʪʴ ʾʾ ʤʽʢʦʨʠʟʫ), ʪʦʤʫ ʧʦʛʽʨʰʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʤʽʢʦʨʠʟʦʫʪʚʦʨʝʥʥʷ  ʪʘ  ʟʙʽʜʥʝʥʥʷ  ʩʢʣʘʜʫ  ʤʽʢʦʨʠʟʥʠʭ ʛʨʠʙʽʚ  ʧʨʠʟʚʦʜʠʪʴ  ʜʦ  

ʦʩʣʘʙʣʝʥʥʷ  ʙʽʦʪʠʯʥʦʾ  ʩʪʽʡʢʦʩʪʽ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ ʻ ʟʥʠʞʝʥʥʷ ʾʭ 

ʧʨʠʨʦʩʪʫ (Nadeau et al., 2018). 

ɺʽʪʘʣʴʥʽ ʦʙʣʽʘ̌ʪʠ ʫ ʧʘʪʦʣʦʛʽʾ Fagus sylvatica L. ɹʫʢ ʻʚʨʦʧʝʡʩʴʢʠʡ ʟʘʚʜʷʢʠ 

ʚʠʩʦʢʽʡ ʪʽʥʴʦʚʠʪʨʠʚʘʣʦʩʪʽ, ʘ ʪʘʢʦʞ ʰʠʨʦʢʽʡ ʢʣʽʤʘʪʠʯʥʽʡ ʪʘ ʛʝʦʣʦʛʽʯʥʽʡ ʘʤʧʣʽʪʫʜʽ 

ʘʨʝʘʣʫ ʟʨʦʩʪʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʢʣʽʤʘʪ ʚʽʜ ʘʪʣʘʥʪʠʯʥʦʛʦ ʜʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ, ʚʽʜ 

ʢʦʣʣʽʥʥʦʾ ʜʦ ʛʽʨʩʴʢʦʾ ʟʦʥʠ, ʚʽʜ ʧʦʤʽʨʥʦ ʩʫʭʠʭ ʜʦ ʧʝʨʽʦʜʠʯʥʦ ʚʦʣʦʛʠʭ ˇʨʫʥʪʽʚ ʟ ʨʅ 

ʚʽʜ <3 ʜʦ >7) ʻ ʥʘʡʙʽʣʴʰ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʶ ʧʦʨʦʜʦʶ ʜʝʨʝʚ ʥʘ ʚʩʽʡ 

ʪʝʨʠʪʦʨʽʾ ɭʚʨʦʧʠ (Jung, 2009). ɹʫʢʦʚʽ ʣʽʩʦʚʽ ʤʘʩʠʚʠ ʻ ʫʥʽʢʘʣʴʥʠʤʠ ʨʦʩʣʠʥʥʠʤʠ 

ʬʦʨʤʘʮʽʷʤʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʚʠʢʦʥʫʶʪʴ ʚʘʞʣʠʚʽ 

ʙʽʦʩʬʝʨʥʽ ʬʫʥʢʮʽʾ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʝ ʟʥʘʯʝʥʥʷ (ʉʣʦʙʦʜʷʥ, 2005). ʇʨʦʪʝ ʦʩʪʘʥʥʽʤʠ 

ʜʝʩʷʪʠʣʽʪʪʷʤʠ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʤʝʥʰʫʶʪʴʩʷ ʧʣʦʱʽ ʣʽʩʽʚ ʟʘ ʫʯʘʩʪʶ ʙʫʢʘ, 

ʟʤʽʥʶʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ ʪʘ ʧʦʛʽʨʰʫʻʪʴʩʷ ʾʭ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ (ʉʣʦʙʦʜʷʥ, 2004). 

ɿʘʛʘʣʦʤ Fagus sylvatica ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʙʘʛʘʪʠʭ ˇʨʫʥʪʽʚ, ʜʝ ʧʨʠʨʦʜʥʽ, 

ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʩʧʨʠʷʶʪʴ ʡʦʛʦ ʫʩʧʽʰʥʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʚʽʜʥʦʚʣʝʥʥʶ, 

ʬʦʨʤʫʚʘʥʥʶ ʥʘʡʩʪʽʡʢʽʰʠʭ ʙʽʦʮʝʥʦʟʽʚ ʜʦ ʥʝʛʘʪʠʚʥʠʭ ʧʨʠʨʦʜʥʠʭ ʷʚʠʱ ï ʚʽʪʨʦʚʽʾʚ, 

ʩʥʽʛʦʚʽʾʚ ʪʘ ʚʽʪʨʦʚʘʣʽʚ. ʇʨʠ ʮʴʦʤʫ ʫ ʟʘʩʫʰʣʠʚʽ ʧʝʨʽʦʜʠ ʜʝʨʝʚʘ ʙʫʢʘ ʚʪʨʘʯʘʶʪʴ 

ʩʚʽʡ ʞʠʪʪʻʚʠʡ ʧʦʪʝʥʮʽʘʣ, ʯʘʩʪʽʰʝ ʧʦʰʢʦʜʞʫʶʪʴʩʷ ʰʢʽʜʥʠʢʘʤʠ, ʫʨʘʞʘʶʪʴʩʷ 

ʛʨʠʙʘʤʠ-ʧʘʨʘʟʠʪʘʤʠ ʪʘ ʙʘʢʪʝʨʽʷʤʠ. ʊʘʢʽ ʷʚʠʱʘ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʫ ʣʽʩʦʨʦʩʣʠʥʥʦʤʫ 

ʨʘʡʦʥʽ ʙʫʢʦʚʠʭ, ʜʫʙʦʚʦ-ʙʫʢʦʚʠʭ ʣʽʩʽʚ ɿʘʢʘʨʧʘʪʪʷ ʫ 1964-1968 ʨʦʢʘʭ ʧʽʩʣʷ 

ʟʘʩʫʰʣʠʚʠʭ ʧʝʨʽʦʜʽʚ (1961, 1962 ʽ 1964 ʨʨ.) (ʉʣʦʙʦʜʷʥ, 2004). ʆʬʽʮʽʡʥʦ ʦʩʝʨʝʜʢʠ 

ʧʦʰʠʨʝʥʥʷ ʥʝʢʨʦʟʥʠʭ ʽ ʨʘʢʦʚʠʭ ʭʚʦʨʦʙ ʚʧʝʨʰʝ ʟʘʬʽʢʩʦʚʘʥʦ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʇʨʠʢʘʨʧʘʪʪʷ ʧʽʜ ʯʘʩ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ 1985 ʨʦʢʫ ʥʘ ʧʣʦʱʽ ʙʣʠʟʴʢʦ 1600 ʛʘ, ʜʝ 

ʫʨʘʞʝʥʽʩʪʴ ʙʫʢʥʷʢʽʚ ʥʘ ʪʦʡ ʯʘʩ ʩʪʘʥʦʚʠʣʘ 13,0 %. ʋ ʪʠʭ ʩʘʤʠʭ ʫʤʦʚʘʭ, ʩʪʘʥʦʤ ʥʘ 

ʧʝʨʽʦʜ 1991-92 ʨʦʢʽʚ, ʧʣʦʱʘ ʦʩʝʨʝʜʢʽʚ ʨʘʢʦʚʠʭ ʭʚʦʨʦʙ ʟʨʦʩʣʘ ʤʘʡʞʝ ʫ 2,6 ʨʘʟʘ, ʘ 

ʫʨʘʞʝʥʽʩʪʴ ʜʝʨʝʚ ʧʘʪʦʛʝʥʥʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʜʦʩʷʛʣʘ 36,0 % (ʉʣʦʙʦʜʷʥ, 

2005). 
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ʉʝʨʝʜ ʧʨʠʯʠʥ ʦʩʣʘʙʣʝʥʥʷ ʽ ʚʽʜʤʠʨʘʥʥʷ ʜʝʨʝʚ Fagus sylvatica ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʤʠ ʽ ʡʤʦʚʽʨʥʠʤʠ ʻ ʚʝʨʩʽʾ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʽʥʬʝʢʮʽʡʥʦʾ ʧʘʪʦʣʦʛʽʾ, 

ʟʦʢʨʝʤʘ, ʤʦʚʘ ʡʜʝ ʧʨʦ ʬʽʪʦʧʘʪʦʛʝʥʥʽ ʤʽʢʨʦ- ʪʘ ʤʽʢʦʦʨʛʘʥʽʟʤʠ. ʅʘʡʧʦʰʠʨʝʥʽʰʽ ʪʘ 

ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʽ ʭʚʦʨʦʙʠ ʦʧʠʩʘʥʽ ʥʠʞʯʝ. 

ʍʚʦʨʦʙʘ ʣʠʩʪʢʽʚ ʙʫʢʘ (Beech leaf disease) ʚʧʝʨʰʝ ʚʠʷʚʣʝʥʘ ʚ ʃʝʡʢ-ʂʘʫʥʪʽ, 

ʰʪʘʪ ʆʛʘʡʦ ʚ 2012 ʨʦʮʽ. ʅʘʨʘʟʽ ʭʚʦʨʦʙʘ ʧʦʰʠʨʠʣʘʩʷ ʫ ʥʘʩʘʜʞʝʥʥʷʭ Fagus 

grandifolia Ehrh. ʪʘ F. sylvatica ʚ ʇʝʥʩʽʣʴʚʘʥʽʾ, ʅʴʶ-ʁʦʨʢʫ ʪʘ ʆʥʪʘʨʽʦ, ʘ ʪʘʢʦʞ ʚ 

ʂʘʥʘʜʽ (Ewing et al., 2018). ɽʪʽʦʣʦʛʽʷ ʭʚʦʨʦʙʠ ʧʦʚôʷʟʘʥʘ ʟ ʣʠʩʪʢʦʚʠʤ ʚʠʜʦʤ 

ʥʝʤʘʪʦʜ Litylenchus crenatae mccannii (Anguinata) (Carta et al., 2020; Marra & 

LaMondia, 2020). ʉʠʤʧʪʦʤʠ ʭʚʦʨʦʙʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʽʞʞʠʣʢʦʚʠʤ 

ʧʦʟʝʣʝʥʽʥʥʤ̫, ʧʦʪʦʚʱʝʥʥʷʤ ʽ ʯʘʩʪʦ ʭʣʦʨʦʟʦʤ, ʥʘʜʤʽʨʥʦ  ʁʘʞʫʨʥʽʩʪ ʁʢʨʦʥʠ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʽʾ ʨʦʩʪʫ ʪʘ ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʟʘʛʠʙʝʣʽ ʜʝʨʝʚʘ (Carta et al., 2020; Reed et al., 2022). ɺʽʜʦʤʦ, ʱʦ ʭʚʦʨʦʙʘ ʣʠʩʪʢʽʚ 

ʙʫʢʘ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʚʽʜʤʠʨʘʥʥʷ ʚʽʢʦʚʠʭ ʜʝʨʝʚʘ ʙʫʢʘ ʧʨʦʪʷʛʦʤ 6-10 ʨʦʢʽʚ ʧʽʩʣʷ 

ʫʨʘʞʝʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʩʘʜʞʘʥʮʽ ʛʠʥʫʪʴ ʚʩʴʦʛʦ ʟʘ ʦʜʠʥ ʨʽʢ (Fearer et al., 2022). 

ʍʚʦʨʦʙʘ ʢʦʨʠ ʙʫʢʘ (Beech bark disease) ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʣʝʢʩ ʟʘʭʚʦʨʶʚʘʥʴ 

ʨʘʢʦʚʦʛʦ ʪʠʧʫ, ʦɦ ʚʢʣʶʯʘʶʪʴ ʩʧʽʣʴʥʫ ʜʽʶ ʢʦʤʘʭʠ Cryptococcus fagisuga 

Lindinger (Wooly beech scale) ʪʘ ʜʚʦʭ ʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ ʽʟ ʨʦʜʫ Neonectria, 

ʟʦʢʨʝʤʘ, N. ditissima (Tul. & C. Tul.) Samuels & Rossman ʘʙʦ N. faginata (M.L. 

Lohman, A.M.J. Watson & Ayers) Castl. & Rossman (Castlebury et al., 2006; Stauder 

et al., 2020; Reed et al., 2022). ʉʠʤʧʪʦʤʠ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʢʦʨʽ 

ʫʨʘʞʝʥʦʛʦ ʜʝʨʝʚʘ, ʩʧʦʯʘʪʢʫ ʮʝ çʙʽʣʠʡ ʥʘʣʽʪè ʫ ʪʨʽʱʠʥʘʭ ʢʦʨʠ, ʟʛʦʜʦʤ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʨʘʟʦʢ. ʅʘʧʨʠʢʽʥʮʽ ʣʽʪʘ ʪʘ ʚʦʩʝʥʠ ʧʣʦʜʦʚʽ ʪʽʣʘ 

(ʧʝʨʠʪʝʮʽʾ) ʛʨʠʙʘ ʟôʷʚʣʷʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʤʘʣʝʥʴʢʠʭ ʯʝʨʚʦʥʠʭ ʢʨʘʧʦʢ ʢʨʫʛʣʦʾ ʬʦʨʤʠ 

ʥʘ ʧʦʚʝʨʭʥʽ ʚʠʨʘʟʦʢ. ʈʘʢʦʚʽ ʫʪʚʦʨʝʥʥʷ ʫ ʧʨʦʮʝʩʽ ʧʘʪʦʛʝʥʝʟʫ ʟʙʽʣʴʰʫʶʪʴʩʷ ʫ 

ʨʦʟʤʽʨʽ. ʋʨʘʞʝʥʽ ʜʝʨʝʚʘ ʩʭʠʣʴʥʽ ʜʦ ʚʽʪʨʦʣʦʤʫ (Houston, 1994). ɸʚʪʦʨʘʤʠ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʛʨʠʙʢʦʚʽ ʝʥʜʦʬʽʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʤʦʜʫʣʶʚʘʪʠ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ʜʘʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʄʦʚʘ ʡʜʝ ʷʢ ʧʨʦ ʝʥʪʦʤʦʧʘʪʦʛʝʥʽʚ, ʤʽʢʦʧʘʨʘʟʠʪʽʚ, 

ʩʘʧʨʦʪʨʦʬʽʚ ʪʦʱʦ, ʚʢʣʶʯʘʶʯʠ Clonostachys rosea ̔  Fusarium babinda (Morrison et 

al., 2021). 
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ʆʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʦʶ ʜʣʷ Fagus sylvatica ʻ ʯʦʨʥʠʡ ʙʘʢʪʝʨʽʦʟ, ʚʧʝʨʰʝ 

ʚʠʷʚʣʝʥʠʡ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʍʍ ʩʪʦʣʽʪʪʷ ʥʘ ʙʫʮʽ ʫ ʂʘʨʧʘʪʘʭ ʥʘ 20ï40 ʨʽʯʥʠʭ 

ʜʝʨʝʚʘʭ (ɻʚʦʟʜʷʢ ʪʘ ʽʥ., 1972). ɿʙʫʜʥʠʢ ï Erwinia horticola (Beltjukova, Gwozdjak, 

Pastushenko, Zujkova) (ɻʚʦʟʜʷʢ ʪʘ ʽʥ., 1972; Kulbanska et al., 2019), E. horticola sp. 

nova. (Tovkach & Zlatohurska, 2017). ɼʘʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʦʢʽʣʴʮʶʚʘʥʥʷʤ ʛʽʣʦʢ, ʾʭ ʧʦʯʦʨʥʽʥʥʷʤ ʽ ʟʘʩʠʭʘʥʥʷʤ. ʉʠʤʧʪʦʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ 

ʛʽʣʢʘʭ ʩʧʦʯʘʪʢʫ ʤʘʶʪʴ ʚʠʛʣʷʜ ʤʦʢʥʫʯʠʭ ʧʣʷʤ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʨʦʟʤʽʱʫʶʪʴʩʷ 

ʧʦʙʣʠʟʫ ʩʧʣʷʯʠʭ ʙʨʫʥʴʦʢ. ɿ ʯʘʩʦʤ ʫʨʘʞʝʥʽ ʜʽʣʷʥʢʠ ʟʘʧʘʜʘʶʪʴ, ʚʽʜʤʝʨʣʘ ʢʦʨʘ 

ʨʦʟʪʨʽʩʢʫʻʪʴʩʷ. ɼʝʨʝʚʠʥʘ ʥʘ ʟʨʽʟʘʭ ʙʣʠʞʯʝ ʜʦ ʟʜʦʨʦʚʦʾ ʪʢʘʥʠʥʠ ʤʘʻ 

ʯʝʨʚʦʥʫʚʘʪʠʡ ʚʽʜʪʽʥʦʢ. ɯʟ ʪʨʽʱʠʥ, ʦʩʦʙʣʠʚʦ ʚ ʪʝʧʣʫ ʧʦʛʦʜʫ, ʚʠʜʽʣʷʻʪʴʩʷ ʝʢʩʫʜʘʪ, 

ʷʢʠʡ ʩʪʽʢʘʻ ʚʥʠʟ ʧʦ ʛʽʣʮʽ, ʩʧʨʠʯʠʥʶʶʯʠ ʥʦʚʽ ʦʩʝʨʝʜʢʠ ʫʨʘʞʝʥʥʷ ʩʪʦʚʙʫʨʘ. 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʥʦʚʠʭ ʫʨʘʞʝʥʴ ʪʘʢʦʞ ʤʘʶʪʴ ʚʠʛʣʷʜ ʤʦʢʥʫʯʠʭ ʧʣʷʤ 

(ɻʚʦʟʜʷʢ ʪʘ ʽʥ., 1972; ɻʚʦʟʜʷʢ ʪʘ ʽʥ., 2014). 

ʊʘʢʦʞ ʚʽʜʦʤʦ, ʱʦ Fagus sylvatica ʯʫʪʣʠʚʠʡ ʜʦ ʢʦʨʝʥʝʚʦʾ ʛʥʠʣʽ, 

ʩʧʨʠʯʠʥʝʥʦʾ ʛʨʠʙʦʤ ʨʦʜʫ Phytophthora spp. (Matsiakh et al., 2021). ʋ ʣʽʪʝʨʘʪʫʨʽ 

ʜʘʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʨʘʧʣʷʻʪʴʩʷ ʧʽʜ ʥʘʟʚʦʶ ʬʽʪʦʬʪʦʨʦʟ ʘʙʦ ʨʘʢ, ʱʦ ʢʨʦʚʦʪʦʯʠʪʴ 

(Bleeding canker) ʪʘ ʽʥ. ʊʠʧʦʚʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʻ ʬʦʨʤʫʚʘʥʥʷ ʚʝʣʠʢʠʭ ʨʘʢʦʚʠʭ 

ʧʫʭʣʠʥʠ (ʚʠʨʘʟʦʢ) ʽʟ ʯʝʨʚʦʥʫʚʘʪʦ-ʢʦʨʠʯʥʝʚʠʤʠ ʢʨʘʷʤʠ ʥʘ ʩʪʦʚʙʫʨʽ, ʫ 

ʧʨʠʢʦʨʝʥʝʚʽʡ ʯʘʩʪʠʥʽ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʢʦʨʝʥʷʭ ʜʝʨʝʚʘ. ɿ ʚʠʨʘʟʦʢ ʩʦʯʠʪʴʩʷ 

ʯʝʨʚʦʥʫʚʘʪʦ-ʢʦʨʠʯʥʝʚʠʡ ʩʽʢ. ɿʛʦʜʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʞʦʚʪʽʥʥʷ ʣʠʩʪʢʽʚ ʪʘ 

ʣʦʢʘʣʴʥʝ ʚʽʜʤʠʨʘʥʥʷ ʛʽʣʦʢ ʫ ʢʨʦʥʽ. ʊʠʧʦʚʽ ʩʠʤʧʪʦʤʠ ʜʘʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘʨʘʟʽ 

ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ɹʝʣʴʛʽʾ (Schmitz et al., 2009), ɸʚʩʪʨʽʾ (Cech & Jung, 

2005), ʉʣʦʚʝʥʽʾ (Munda et al., 2007), ɯʪʘʣʽʾ (Motta et al., 2003; Belisario et al., 2006), 

ʊʫʨʮʽʾ (Balci & Halmschlager, 2003), ɸʚʩʪʨʘʣʽʾ (Jung et al., 2013) ʪʘ ʋʢʨʘʾʥʠ 

(Matsiakh et al., 2021). ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʚʠʜʘʤʠ ʛʨʠʙʽʚ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʜʘʥʫ 

ʧʘʪʦʣʦʛʽʶ, ʻ P. citricola, P. cambivora ʪʘ P. cactorum (Schmitz et al., 2009; Jung, 

2009); P. cinnamomi ʪʘ P. pseudosyrinage (Matsiakh et al., 2021). ʅʝʟʘʙʘʨʦʤ 

ʧʝʨʚʠʥʥʽ ʦʩʝʨʝʜʢʠ ʬʽʪʦʬʪʦʨʦʟʫ ʙʫʢʘ ʽʥʬʽʢʫʶʪʴʩʷ ʥʠʟʢʦʶ ʚʪʦʨʠʥʥʠʭ ʧʘʪʦʛʝʥʽʚ 

ʢʦʨʠ, ʚʢʣʶʯʘʶʯʠ Nectria coccinea (Jung, 2009), ʘ ʪʘʢʦʞ Meripilus, Ganoderma ʽ 

Armillaria (Matsiakh et al., 2021). ʂʨʽʤ ʪʦʛʦ, ʫʨʘʞʝʥʽ ʜʝʨʝʚʘ ʯʘʩʪʦ ʧʽʜʜʘʶʪʴʩʷ 
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ʧʦʰʢʦʜʞʝʥʥʶ ʩʪʦʚʙʫʨʦʚʠʤʠ ʢʦʤʘʭʘʤʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʰʚʠʜʢʦʛʦ ʚʽʜʤʠʨʘʥʥʷ 

ʜʝʨʝʚ (Jung, 2009). 

ɺʽʪʘʣʴʥʽ ʦʙʣʽʘ̌ʪʠ ʫ ʧʘʪʦʣʦʛʽʾ Ulmus glabra Huds. ɺʠʜʠ ʨʦʜʫ Ulmus L. ʻ 

ʜʫʞʝ ʜʨʝʚʥʽʤʠ ʤʝʰʢʘʥʮʷʤʠ ʧʣʘʥʝʪʠ ɿʝʤʣʷ: ʚʞʝ ʫ ʤʽʦʮʝʥʦʚʠʭ ʚʽʜʢʣʘʜʘʭ 

ʙʽʣʴʰʦʩʪʽ ʻʚʨʦʧʝʡʩʴʢʠʭ ʨʝʛʽʦʥʽʚ ʟʥʘʡʜʝʥʦ ʾʭʥʽʡ ʧʠʣʦʢ (ĞaŒcucka-środoniowa, 

1963). ʋ ʩʝʨʝʜʥʴʦʤʫ ʛʦʣʦʮʝʥʽ ʚʠʜʠ ʨʦʜʫ Ulmus ʩʪʘʣʠ ʧʦʩʪʽʡʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʥʝʤʦʨʘʣʴʥʠʭ ʣʽʩʽʚ, ʧʦʰʠʨʶʶʯʠʩʴ ʚʽʜ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ʜʦ ʋʨʘʣʫ ʟ 

ʨʝʬʫʛʽʫʤʽʚ ʧʦʨʪʫʛʘʣʴʩʴʢʠʭ ʤʘʪʝʨʠʢʦʚʠʭ ʣʽʩʽʚ (Monteiro-Henriques et al., 2010). ʋ 

ʂʘʨʧʘʪʘʭ ʚʠʜʠ ʨʦʜʫ Ulmus ʟᾷ̫ʚʠʣʠʩʷ ʧʽʜ ʯʘʩ ʘʪʣʘʥʪʠʯʥʦʾ ʬʘʟʠ ʛʦʣʦʮʝʥʫ (Firbas, 

1949). ʋ 20-ʭ ʽ 70-ʭ ʨʦʢʘʭ ʍʍ ʩʪ. ʚôʷʟʠ ʙʫʣʠ ʧʨʘʢʪʠʯʥʦ ʝʣʽʤʽʥʦʚʘʥʽ ʽʟ 

ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ ɭʚʨʦʧʠ ʯʝʨʝʟ ʜʚʽ ʝʧʽʬʽʪʦʪʽʾ, ʩʧʨʠʯʠʥʝʥʽ 

ʛʽʧʝʨʚʽʨʫʣʝʥʪʥʠʤʠ ʬʽʪʦʧʘʪʦʛʝʥʥʠʤʠ ʛʨʠʙʘʤʠ Ophiostoma ulmi (Buisman) Melin 

& Nannf (1934) (Syn. Graphium ulmi ʄ. ɺ. Shwarz (1922), Ceratocystis ulmi 

(Buisman) C. Moreau (1952), Ceratostomella ulmi Buisman (1932)) (Index Fungorum, 

2023) ʪʘ O. novo-ulmi Brasier (1991) ʽ O. himal-ulmi Brasier & Mehrotra (1995) 

(Caudullo & De Rigo, 2016). ʎʶ ʭʚʦʨʦʙʫ ʚôʷʟʽʚ ʥʘʟʠʚʘʣʠ ʘʙʦ çʛʦʣʣʘʥʜʩʴʢʦʶè 

ʯʝʨʝʟ ʾʾ ʤʘʩʦʚʝ ʧʦʰʠʨʝʥʥʷ ʚ ɻʦʣʣʘʥʜʽʾ, ʘʙʦ çʛʨʘʬʽʦʟè ʟʘ ʩʪʘʨʦʶ ʥʘʟʚʦʶ ʾʾ 

ʟʙʫʜʥʠʢʘ G. ulmi ʄ.ɺ. Shwarz (Jernelºv, 2017; Thomas, et al., 2018). ʉʫʯʘʩʥʘ ʥʘʟʚʘ 

ʮʽʻʾ ʭʚʦʨʦʙʠ ς DED (Dutch elm disease) ï ʪʦʯʥʦ ʦʧʠʩʫʻ ʪʠʧʦʚʫ ʾʾ ʩʠʤʧʪʦʤʘʪʠʢʫ: 

ʽʥʬʽʢʦʚʘʥʽ ʜʝʨʝʚʘ ʚôʷʟʘ, ʧʝʨʝʰʢʦʜʞʘʶʯʠ ʧʨʦʩʫʚʘʥʥʶ ʬʽʪʦʧʘʪʦʛʝʥʘ ʧʦ 

ʚʠʩʭʽʜʥʦʤʫ (ʢʩʠʣʝʤʥʦʤʫ) ʧʦʪʦʢʫ ʨʝʯʦʚʠʥ ʫ ʩʪʦʚʙʫʨʽ, ʩʘʤʽ ʟʘʢʫʧʦʨʶʶʪʴ ʩʫʜʠʥʠ 

ʢʘʤʝʜʷʤʠ ʽ ʪʠʣʘʤʠ, ʱʦ ʟ ʯʘʩʦʤ ʧʦʨʫʰʫʻ ʧʦʜʘʯʫ ʚʦʜʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʚôʷʥʝʥʥʷ ʽ 

ʧʦʩʪʫʧʦʚʘ ʟʘʛʠʙʝʣʴ ʜʝʨʝʚ (Thomas, et al., 2018; Bernier, 2022). ɸʛʝʥʪʘʤʠ 

ʧʦʰʠʨʝʥʥʷ DED ʻ ʚᾷ̫ ʟʦʚʽ ʢʦʨʦʾʜʠ (Coleoptera, Curculionidae: Scolytinae) (Santini 

& Faccoli, 2015; J¿risoo et al., 2021) ʪʘ ʢʩʠʣʦʙʽʦʥʪʦʚʽ ʥʝʤʘʪʦʜʠ (Polyanina, et al., 

2019). ʆʢʨʽʤ ʟʙʫʜʥʠʢʽʚ ʤʽʢʦʟʽʚ, ʥʘ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʦʩʣʘʙʣʝʥʠʭ ʜʝʨʝʚ ʚᾷ̫ ʟʘ 

ʚʧʣʠʚʘʶʪʴ ʪʘʢʦʞ ʽʥʰʽ ʬʽʪʦʧʘʪʦʛʝʥʠ ï ʬʽʪʦʧʣʘʟʤʦʟʠ (Flower et al., 2018) ʽ 

ʬʽʪʦʧʘʪʦʛʝʥʥʽ ʙʘʢʪʝʨʽʾ (Alizadeh, 2017; Ali et al., 2020), ʟʦʢʨʝʤʘ ʙʘʢʪʝʨʽʷ Xylella 

fastidiosa Wells et al. ʚʠʢʣʠʢʘʻ ʙʘʢʪʝʨʽʘʣʴʥʠʡ ʦʧʽʢ ʣʠʩʪʢʽʚ ʚôʷʟʘ (Ali et al., 2020). 
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ʅʘ ʩʴʦʛʦʜʥʽ ʚʝʜʫʪʴʩʷ ʤʘʩʰʪʘʙʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʧʦʰʠʨʝʥʥʷ DED (B¿chel et al., 2016; Mart²n et al., 2019; Scheffer & 

Strobel, 2020) ʪʘ ʧʦʰʫʢ ʨʝʟʠʩʪʝʥʪʥʠʭ ʦʩʦʙʠʥ ʚôʷʟʘ (Dom²nguez et al., 2022). 

ɼʦʩʣʽʜʞʝʥʦ, ʱʦ ʽʟ ʻʚʨʦʧʝʡʩʴʢʠʭ ʚʠʜʽʚ ʚôʷʟʘ ʽʥʬʽʢʫʶʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʚʩʽ, ʧʨʦʪʝ 

ʣʠʰʝ Ulmus glabra (IPNI ID: 856863-1, GBIF ID: 5361866, The PlantList ID: kew-

2448690), ʻ ʥʘʡʨʝʟʠʩʪʝʥʪʥʽʰʠʤ ʜʦ ʭʚʦʨʦʙʠ DED (Gravendeel et al., 2009). 

ɿʚʘʞʘʶʯʠ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʧʘʪʦʛʝʥʝʟʫ ʪʘ ʩʪʨʽʤʢʝ ʧʦʰʠʨʝʥʥʷ DED, 

ʨʦʟʧʦʯʘʣʦʩʷ ʪʝʩʪʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ (GIS) 

ʜʣʷ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʭʚʦʨʦʙ Ulmus glabra, ʟʦʢʨʝʤʘ ʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʰʠʨʝʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ (Alizadeh et al., 2017a), 

ʩʠʤʧʪʦʤʘʤʠ ʷʢʦʾ ʻ ʬʦʨʤʫʚʘʥʥʷ ʪʨʽʱʠʥ ʽ ʨʘʥ ʥʘ ʛʽʣʢʘʭ ʽ ʩʪʦʚʙʫʨʘʭ ʚ'ʷʟʽʚ, 

ʚʠʪʽʢʘʥʥʷ ʫ ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʨʽʜʠʥʠ ʟ ʤʽʩʮʴ ʫʨʘʞʝʥʥʷ, ʩʠʣʴʥʠʡ 

ʟʘʧʘʭ ʙʨʦʜʽʥʥʷ (Alizadeh et al., 2017b). ɹʘʢʪʝʨʽʘʣʴʥʘ ʚʦʜʷʥʢʘ ʻ ʦʜʥʽʻʶ ʽʟ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʭʚʦʨʦʙ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʟʦʢʨʝʤʘ Quercus 

robur (Kulbanska et al., 2023), Betula pendula  (Goychuk et al., 2020) ʪʘ Abies alba 

(Kulbanska et al., 2022). ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʽʦʭʽʤʽʯʥʠʭ ʽ ʤʦʣʝʢʫʣʷʨʥʠʭ ʪʝʩʪʽʚ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʟʙʫʜʥʠʢʽʚ ʮʽʻʾ ʧʘʪʦʣʦʛʽʾ ï ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʢʽʣʴʢʦʭ ʨʦʜʽʚ ʙʘʢʪʝʨʽʡ ï 

Clostridium, Bacillus, Enterobacter, Klebsiella ʽ Pseudomonas (Alizadeh, 2017). 

ɿʦʢʨʝʤʘ ʜʦ ʚʠʜʫ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ Enterobacter nimipressuralis (Carter 1945) 

Brenner et al. 1988, (Khodaygan, et al., 2012), Brevundimonas bullata (Gray and 

Thornton 1928) Kang et al. 2009, Paracoccus alcaliphilus Urakami et al. 1989, 

P. marcusii Harker et al. 1998 ʪʘ Luteimonas aestuarii Roh et al. 2009 (Alizadeh, et 

al., 2017b).  

ʂʦʤʧʣʝʢʩʥʠʡ ʚʧʣʠʚ ʘʙʽʦʪʠʯʥʠʭ (ʐʚʠʜʝʥʢʦ ʪʘ ʽʥ., 2018) ʽ ʙʽʦʪʠʯʥʠʭ 

ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʘʥʜʝʤʽʷ çʛʦʣʣʘʥʜʩʴʢʦʾ ʭʚʦʨʦʙʠè 

ʧʨʠʟʚʝʣʠ ʜʦ ʟʤʝʥʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʾ, ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʛʝʥʥʠʭ ʧʦʪʦʢʽʚ ʽ 

ʤʦʜʝʣʝʡ ʟʘʧʠʣʝʥʥʷ Ulmus glabra, ʱʦ ʩʢʣʘʜʘʻ ʩʝʨʡʦʟʥʫ ʟʘʛʨʦʟʫ ʡʦʛʦ ʽʩʥʫʚʘʥʥʶ 

(Devetakoviĺ, et al., 2019). ʉʘʤʝ ʪʦʤʫ U. glabra ʦʪʨʠʤʘʚ ʩʪʘʪʫʩ Noble Hardwoods 

(ʤʘʣʦʧʦʰʠʨʝʥʠʡ ʮʽʥʥʠʡ ʣʽʩʦʚʠʡ ʚʠʜ) ʪʘ ʦʭʦʨʦʥʷʻʪʴʩʷ ɭʚʨʦʧʝʡʩʴʢʦʶ ʧʨʦʛʨʘʤʦʶ 

ʣʽʩʦʚʠʭ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ (EUFORGEN) ʽ ʧʦʪʨʝʙʫʻ ʟʙʝʨʝʞʝʥʥʷ ʝʚʦʣʶʮʽʡʥʦʛʦ 



74 

 

ʧʦʪʝʥʮʽʘʣʫ in situ ʟʘ ʨʘʭʫʥʦʢ ʩʧʽʚʧʨʘʮʽ ʚʩʭ̔ ʢʨʘʾʥ ʫ ʤʝʞʘʭ ʡʦʛʦ ʘʨʝʘʣʫ 

(Aravanopoulos et al., 2015). 

ʋʢʨʘʾʥʘ ʪʘʢʦʞ ʜʦʣʫʯʠʣʘʩʷ ʜʦ ʧʨʦʛʨʘʤ ʟʙʝʨʝʞʝʥʥʷ ʻʚʨʦʧʝʡʩʴʢʦʾ ʧʦʧʫʣʷʮʽʾ 

Ulmus glabra, ʥʘʜʘʚʰʠ ʡʦʤʫ ʩʪʘʪʫʩ ʚʠʜʫ ʟ ʤʘʣʠʤʠ ʧʦʧʫʣʷʮʽʷʤʠ ʪʘ ʩʪʚʦʨʠʚʰʠ 

ʧʦʢʠ-ʱʦ ʻʜʠʥʠʡ ʛʝʥʝʪʠʯʥʠʡ ʨʝʟʝʨʚʘʪ ʧʣʦʱʝʶ 2,5 ʛʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʘʨʧʘʪʩʴʢʦʛʦ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ. ʈʦʟʨʦʙʣʝʥʦ ʧʨʠʡʦʤʠ ʘʛʨʦʪʝʭʥʽʢʠ ʬʦʨʤʫʚʘʥʥʷ 

ʰʪʫʯʥʠʭ ʚôʷʟʦʚʠʭ ʥʘʩʘʜʞʝʥʴ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʠʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʙʦʨʠʛʝʥʥʦʛʦ 

ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʜʝʨʝʚ ʚôʷʟʘ ʚʽʢʦʤ ʧʦʥʘʜ 70 

ʨʦʢʽʚ ʟ ʦʩʝʨʝʜʢʽʚ ʫʨʘʞʝʥʥʷ DED, ʷʢʽ ʚʠʷʚʠʣʠ ʨʝʟʠʩʪʝʥʪʽʩʪʴ ʜʦ ʭʚʦʨʦʙʠ 

(ɼʝʙʨʠʥʶʢ & ʉʢʦʣʴʩʴʢʠʡ, 2012). ʇʦʰʫʢ ʨʝʟʠʩʪʝʥʪʥʠʭ ʚʽʢʦʚʠʭ ʛʝʥʝʨʘʪʠʚʥʠʭ 

ʦʩʦʙʠʥ U. glabra ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʥʘʫʢʦʚʠʤ ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʝ ʫ ʧʨʘʢʪʠʯʥʦʤʫ ʣʽʩʽʚʥʠʮʪʚʽ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʚôʷʟʦʚʠʭ ʣʽʩʽʚ, ʘʜʞʝ 

ʩʘʤʝ ʟ ʜʦʧʦʤʦʛʦʶ ʩʪʽʡʢʠʭ ʜʦ ʬʽʪʦʧʘʪʦʛʝʥʽʚ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʻʚʨʦʧʝʡʩʴʢʽ ʢʨʘʾʥʠ, 

ʫ ʪ. ʯ. ʅʽʤʝʯʯʠʥʘ, ʧʦʥʦʚʣʶʶʪʴ ʚôʷʟʦʚʽ ʣʽʩʦʩʪʘʥʠ ʪʘ ʤʽʩʴʢʽ ʧʦʩʘʜʢʠ. ʊʘʢ, ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʈʦʟʪʦʯʯʷ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʜʝʨʝʚʘ U. glabra, ʷʢʽ ʟʨʦʩʪʘʶʶʪʴ ʧʦʦʜʠʥʦʢʦ ʫ 

ʟʘʧʣʘʚʥʠʭ ʣʽʩʘʭ, ʱʦ ʟʘʣʠʰʠʣʠʩʴ ʧʽʩʣʷ ʽʥʬʽʢʫʚʘʥʥʷ ʟʙʫʜʥʠʢʦʤ çʛʦʣʣʘʥʜʩʴʢʦʾ 

ʭʚʦʨʦʙʠè (ʉʦʨʦʢʘ, 2008). ʋ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʮʝʥʦʧʦʧʫʣʷʮʽʷ 

ʮʴʦʛʦ ʚʠʜʫ, ʦʢʨʝʤʽ ʜʝʨʝʚʘ ʷʢʦʾ ʤʘʶʪʴ ʚʽʢ ʙʽʣʴʰʝ 100 ʨʦʢʽʚ. ʎʝʥʦʧʦʧʫʣʷʮʽʷ 

U. glabra ʫ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ʥʦʩʠʪʴ ʨʝʣʽʢʪʦʚʠʡ ʭʘʨʘʢʪʝʨ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʻ 

ʟʘʣʠʰʢʦʤ ʚʦʣʦʛʠʭ ʣʽʩʽʚ ʩʦʶʟʫ Alno-Ulmion Br.-Bl. et R. Tx. 1943, ʷʢʽ ʚʥʘʩʣʽʜʦʢ 

ʧʘʜʽʥʥʷ ʨʽʚʥʷ ʛʨʫʥʪʦʚʠʭ ʚʦʜ ʽ ʜʠʥʘʤʽʯʥʠʭ ʟʤʽʥ ʨʦʩʣʠʥʥʦʩʪʽ ʧʦʩʪʫʧʦʚʦ 

ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʫ ʣʽʩʠ Tilio platyphyllis-Acerion pseudoplatani Klika 1955. 

ʆʙʩʪʝʞʝʥʘ ʮʝʥʦʧʦʧʫʣʷʮʽʷ ʥʝ ʥʘʣʝʞʠʪʴ ʜʦ ʢʦʤʧʣʝʢʩʫ ʙʫʢʦʚʠʭ ʣʽʩʽʚ, ʷʢ 

ʪʨʘʜʠʮʽʡʥʦ ʚʚʘʞʘʣʦʩʷ, ʘ ʻ ʩʘʤʦʩʪʽʡʥʠʤ ʝʣʝʤʝʥʪʦʤ ʫʛʨʫʧʦʚʘʥʴ ʨʽʜʢʽʩʥʦʾ ʷʨʫʞʥʦʾ 

ʛʽʨʩʴʢʦʾ ʨʦʩʣʠʥʥʦʩʪʽ (ʇʣʽʭʪʷʢ ʪʘ ʽʥ., 2021). 

ʍʦʯʘ ʦʩʪʘʥʥʽʤʠ ʜʝʩʷʪʠʣʽʪʪʷʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʧʦʰʠʨʝʥʥʷ çʛʦʣʣʘʥʜʩʴʢʦʾ ʭʚʦʨʦʙʠè ʫ ʣʽʩʘʭ ʋʢʨʘʾʥʠ (ɼʝʙʨʠʥʶʢ & ʉʢʦʣʴʩʴʢʠʡ, 

2012), ʥʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʬʽʢʩʫʚʘʣʠ ʥʦʚʫ ʭʚʠʣʶ ʦʩʣʘʙʣʝʥʥʷ ʽ ʚʽʜʤʠʨʘʥʥʷ 

ʚʽʢʦʚʠʭ ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʩʦʙʠʥ Ulmus glabra ʫ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ʚʥʘʩʣʽʜʦʢ 

ʧʦʰʠʨʝʥʥʷ ʽʥʰʦʾ ʭʚʦʨʦʙʠ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʝʪʽʦʣʦʛʽʾ. ʗʢʱʦ ʫ ʤʠʥʫʣʦʤʫ ʟʘʛʠʙʝʣʴ 
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ʦʩʦʙʠʥ U. glabra ʩʧʨʠʯʠʥʷʣʠ, ʧʝʨʝʚʘʞʥʦ, ʤʽʢʦʟʠ, ʪʦ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʥʘʚʽʪʴ 

ʨʝʟʠʩʪʝʥʪʥʽ ʜʦ ʤʽʢʦʟʽʚ ʜʝʨʝʚʘ ʛʠʥʫʪʴ ʚʽʜ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʽʥʬʝʢʮʽʡ. ʉʘʤʝ ʪʦʤʫ 

ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʻ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʚʽʪʘʣʴʥʠʭ ʦʙʣʽʛʘʪʽʚ ʷʢ 

ʧʦʪʝʥʮʽʡʥʠʭ ʟʙʫʜʥʠʢʽʚ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ U. glabra ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʨʘʥʥʴʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʚʠʷʚʣʝʥʥʷ ʦʢʨʝʤʠʭ ʦʩʦʙʠʥ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʙʽʦʪʠʯʥʦʶ ʩʪʽʡʢʽʩʪʶ 

ʱʦʜʦ ʥʝʾ. 

 

1.3.2. ɺʪʦʨʠʥʥʽ ʤʝʪʘʙʦʣʽʪʠ ʙʘʢʪʝʨʽʡ ʽ ʛʨʠʙʽʚ ʪʘ ʾʭ ʨʦʣʴ ʫ ʩʠʩʪʝʤʽ 

ʨʦʩʣʠʥʠ-ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ  

 

ɺʪʦʨʠʥʥʽ ʤʝʪʘʙʦʣʽʪʠ ʯʘʩʪʦ ʻ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʤʠ ʩʧʦʣʫʢʘʤʠ. ɰʭʥʽʡ ʩʠʥʪʝʟ 

ʢʦʨʝʣʶʻ ʟ ʧʝʚʥʦʶ ʩʪʘʜʽʻʶ ʤʦʨʬʦʛʝʥʝʟʫ. ʇʨʦʜʫʢʮʽʷ ʚʪʦʨʠʥʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʥʝ ʻ 

ʧʦʩʪʽʡʥʦʶ, ʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ, ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʟʤʫ ʪʘ 

ʥʘʷʚʥʦʩʪʽ ʽʥʜʫʢʪʠʚʥʠʭ ʩʠʛʥʘʣʽʚ (Stamp, 2003). ɿʘʟʚʠʯʘʡ ʾʭ ʩʠʥʪʝʟ ʘʢʪʠʚʫʻʪʴʩʷ ʫ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʩʪʨʝʩʦʚʽ ʬʘʢʪʦʨʠ ʘʙʦ ʷʢ ʟʘʭʠʩʥʘ ʨʝʘʢʮʽʷ ʥʘ ʜʽʶ ʧʘʪʦʛʝʥʽʚ, 

ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʯʠ ʥʝʩʪʘʯʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ (Bennett & 

Bentley, 1989). ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʝʨʚʠʥʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ, ʚʪʦʨʠʥʥʽ ʤʝʪʘʙʦʣʽʪʠ 

ʤʦʞʫʪʴ ʚʽʜʽʛʨʘʚʘʪʠ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʚʟʘʻʤʦʜʽʾ ʦʨʛʘʥʽʟʤʫ ʟ ʥʘʚʢʦʣʠʰʥʽʤ 

ʩʝʨʝʜʦʚʠʱʝʤ, ʟʦʢʨʝʤʘ ʚ ʘʣʝʣʦʧʘʪʽʾ, ʩʠʤʙʽʦʟʽ ʘʙʦ ʘʥʪʘʛʦʥʽʟʤʽ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ 

(Brakhage, 2013). 

ɺʪʦʨʠʥʥʽ ʤʝʪʘʙʦʣʽʪʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚʢʣʶʯʘʶʪʴ ʘʥʪʠʙʽʦʪʠʢʠ, ʧʽʛʤʝʥʪʠ, 

ʪʦʢʩʠʥʠ, ʝʬʝʢʪʦʨʠ ʝʢʦʣʦʛʽʯʥʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʪʘ ʩʠʤʙʽʦʟʫ, ʬʝʨʦʤʦʥʠ, ʽʥʛʽʙʽʪʦʨʠ 

ʬʝʨʤʝʥʪʽʚ, ʽʤʫʥʦʤʦʜʫʣʶʶʯʽ ʘʛʝʥʪʠ, ʧʝʩʪʠʮʠʜʠ, ʧʨʦʪʠʧʫʭʣʠʥʥʽ ʘʛʝʥʪʠ ʪʘ ʨʦʩʪʦʚʽ 

ʨʝʯʦʚʠʥʠ ʪʚʘʨʠʥ ʪʘ ʨʦʩʣʠʥ (Arnold, 1998; ʃʽʭʘʥʦʚ ʪʘ ʽʥ., 2019). 

ɹʽʣʴʰʽʩʪʴ ʤʝʪʘʙʦʣʽʪʽʚ ʙʫʣʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʧʽʩʣʷ ʚʠʜʽʣʝʥʥʷ ʧʨʦʜʫʮʝʥʪʽʚ 

ʪʘ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʾʭ in vitro. ʅʦʚʽ ʨʦʟʨʦʙʢʠ ʚ ʛʘʣʫʟʽ ʘʥʘʣʽʟʽʚ ʤʝʪʘʙʦʣʽʪʽʚ in situ 

ʤʦʞʫʪʴ ʥʘʜʘʪʠ ʰʠʨʰʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ ʦʧʠʩʽʚ ʤʝʪʘʙʦʣʽʪʽʚ, ʷʢʽ 

ʩʧʝʮʽʘʣʴʥʦ ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ ʧʝʨʽʦʜ ʚʟʘʻʤʦʜʽʾ ʽʟ ʨʦʩʣʠʥʦʶ. ʋ ʢʦʨʝʥʷʭ ʪʘ ʨʠʟʦʩʬʝʨʽ 

ʟʘʛʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʧʦʣʫʢ, ʩʠʥʪʝʟʦʚʘʥʠʭ ʙʘʢʪʝʨʽʷʤʠ, ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʟ 

ʨʦʩʣʠʥʘʤʠ, ʟʘʟʚʠʯʘʡ ʥʠʟʴʢʘ (<10 ʤʢʛ/ʛ), ʱʦ ʨʦʙʠʪʴ ʩʢʣʘʜʥʠʤ ʟᾷʷʩʫʚʘʥʥʷ ʾʭʥʴʦʾ 
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ʩʪʨʫʢʪʫʨʠ. ɹʝʟʧʦʩʝʨʝʜʥʽʡ ʘʥʘʣʽʟ ʤʝʪʘʙʦʣʽʪʽʚ in situ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʜʣʷ 

ʮʠʢʣʽʯʥʠʭ ʣʽʧʦʧʝʧʪʠʜʽʚ ʫ Bacillus subtilis, ʜʣʷ ʧʽʨʦʣʥʽʪʨʠʥʫ, 2,4-

ʜʽʘʮʝʪʠʣʬʣʦʨʦʛʣʶʮʠʥʦʣʫ ʪʘ ʬʝʥʘʟʠʥ-1-ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʰʪʘʤʽʚ 

Pseudomonas fluorescens (Raaijmakers et al., 2012; Likhanov et al., 2022). ʃʦʢʘʣʴʥʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʘʯʥʦ ʚʠʱʠʤʠ, ʽ ʤʝʪʦʜʠ ʥʘ ʦʩʥʦʚʽ ʙʽʦʩʝʥʩʦʨʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʨʽʟʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ in situ, 

ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʣʽʧʦʧʝʧʪʠʜʽʚ CHA0 ʫ P. fluorescens (Jousset et al., 2011). ʂʨʽʤ 

ʪʨʫʜʥʦʱʽʚ ʫ ʚʠʷʚʣʝʥʥʽ ʥʝʚʽʜʦʤʠʭ ʩʧʦʣʫʢ, ʩʢʣʘʜ ʚʞʝ ʦʧʠʩʘʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʪʘʢʦʞ 

ʤʦʞʝ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ in vitro ʪʘ in planta. 

ʅʘʡʙʽʣʴʰ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʪʦʨʠʥʥʽ ʤʝʪʘʙʦʣʽʪʠ, ʱʦ ʧʨʦʜʫʢʫʶʪʴʩʷ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʨʠʟʦʩʬʝʨʠ. ɺʦʥʠ ʬʦʨʤʫʶʪʴ ʩʢʣʘʜʥʫ ʤʝʨʝʞʫ ʚʟʘʻʤʦʜʽʡ ʤʽʞ 

ʤʽʢʨʦʙʘʤʠ ʪʘ ʨʦʩʣʠʥʘʤʠ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʨʽʩʪ, ʨʦʟʚʠʪʦʢ ʪʘ ʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥ ʜʦ 

ʧʘʪʦʛʝʥʽʚ (Likhanov et al., 2023). 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʠʟʦʩʬʝʨʥʠʭ, ʦʙʣʽʛʘʪʥʽ ʝʥʜʦʬʽʪʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ 

ʩʪʠʢʘʶʪʴʩʷ ʟ ʥʘʙʘʛʘʪʦ ʤʝʥʰʦʶ ʢʦʥʢʫʨʝʥʮʽʻʶ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʤʝʥʰʦʤʫ 

ʥʘʙʦʨʽ ʘʢʪʠʚʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ (Sturz et al., 2000). ʆʜʥʘʢ ʚʦʥʠ ʤʦʞʫʪʴ ʚʠʨʦʙʣʷʪʠ 

ʽʥʰʽ ʩʧʝʮʠʬʽʯʥʽ ʤʝʪʘʙʦʣʽʪʠ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʘʙʦ ʥʝʦʙʭʽʜʥʽ 

ʚʟʘʻʤʦʜʽʾ ʟ ʛʦʩʧʦʜʘʨʝʤ. ɹʘʛʘʪʦ ʝʥʜʦʬʽʪʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʻ ʬʘʢʫʣʴʪʘʪʠʚʥʠʤʠ 

ʢʦʣʦʥʽʟʘʪʦʨʘʤʠ ʨʦʩʣʠʥ ʽ ʧʦʚʠʥʥʽ ʢʦʥʢʫʨʫʚʘʪʠ ʚ ʨʠʟʦʩʬʝʨʽ ʧʝʨʝʜ ʧʨʦʥʠʢʥʝʥʥʷʤ 

ʫ ʨʦʩʣʠʥʫ (Compant et al., 2010), ʪʘ, ʦʪʞʝ, ʤʦʞʫʪʴ ʤʘʪʠ ʙʘʛʘʪʠʡ ʘʨʩʝʥʘʣ 

ʤʝʪʘʙʦʣʽʪʽʚ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʟʘʭʠʩʪʽ, ʘ ʪʘʢʦʞ ʫ ʚʟʘʻʤʦʜʽʾ ʽʟ ʨʦʩʣʠʥʘʤʠ. 

ɹʘʛʘʪʦ ʚʪʦʨʠʥʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʧʨʦʜʫʢʫʶʪʴ ʛʨʠʙʠ. ɺʪʦʨʠʥʥʽ ʤʝʪʘʙʦʣʽʪʠ 

ʛʨʠʙʽʚ ʚʢʣʶʯʘʶʪʴ ʘʥʪʠʙʽʦʪʠʢʠ, ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ, ʤʽʢʦʪʦʢʩʠʥʠ ʪʘ ʽʥʰʽ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ (Chen et al., 2011). ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʨʠʨʦʜʠ 

ʚʪʦʨʠʥʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʙʘʛʘʪʴʦʭ ʬʝʨʤʝʥʪʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʙʽʦʭʽʤʽʯʥʠʭ ʟʤʽʥ ʩʪʘʥʜʘʨʪʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʦʣʽʤʝʨʫ (Salam et al., 2023). ʗʢ 

ʨʝʟʫʣʴʪʘʪ, ʤʘʻ ʤʽʩʮʝ ʩʢʣʘʜʥʝ ʢʦʤʧʣʝʢʩʥʝ ʛʝʥʝʪʠʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʾʭ ʩʠʥʪʝʟʫ 

(Brakhage, 2013). ʉʠʥʪʝʟ ʜʝʷʢʠʭ ʚʪʦʨʠʥʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʽʥʘʢʪʠʚʦʚʘʥʦ ʽ ʥʝ 

ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ (N¿tzmann et al., 2011). 
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ɿʘ ʭʽʤʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʚʪʦʨʠʥʥʽ ʤʝʪʘʙʦʣʽʪʠ ʛʨʠʙʽʚ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ 

ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ ʢʣʘʩʠ: ʧʦʣʽʢʝʪʠʜʠ, ʪʝʨʧʝʥʦʾʜʠ, ʧʦʭʽʜʥʽ ʩʧʦʣʫʢʠ ʰʠʢʽʤʦʚʦʾ 

ʢʠʩʣʦʪʠ ʪʘ ʥʝʨʠʙʦʩʦʤʘʣʴʥʽ ʧʝʧʪʠʜʠ. ʂʨʽʤ ʪʦʛʦ, ʩʧʽʣʴʥʠʤʠ ʛʽʙʨʠʜʥʠʤʠ 

ʤʝʪʘʙʦʣʽʪʘʤʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʬʨʘʛʤʝʥʪʽʚ ʨʽʟʥʠʭ ʢʣʘʩʽʚ, ʻ ʤʝʨʦʪʝʨʧʝʥʦʾʜʠ, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʟʣʠʪʪʷ ʪʝʨʧʝʥʽʚ ʪʘ ʧʦʣʽʢʝʪʠʜʽʚ. ɸʥʘʣʽʟ ʥʘʷʚʥʠʭ ʛʨʠʙʥʠʭ 

ʛʝʥʦʤʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʘʩʢʦʤʽʮʝʪʠ ʤʘʶʪʴ ʙʽʣʴʰʝ ʛʝʥʽʚ, ʱʦ ʢʦʜʫʶʪʴ ʩʠʥʪʝʟ 

ʚʪʦʨʠʥʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ, ʥʽʞ ʙʘʟʠʜʽʦʤʽʮʝʪʠ, ʘʨʭʝʦʘʩʢʦʤʽʮʝʪʠ ʪʘ ʭʠʪʨʠʜʽʦʤʽʮʝʪʠ, 

ʪʦʜʽ ʷʢ ʛʝʤʽʘʩʢʦʤʽʮʝʪʠ ʪʘ ʟʠʛʦʤʽʮʝʪʠ ʟʦʚʩʽʤ ʾʭ ʥʝ ʤʘʶʪʴ (Collemare et al., 2008). 

ʅʘʡʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʩʠʥʪʝʟ ʚʪʦʨʠʥʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʚʠʚʯʝʥʠʡ ʫ ʛʨʠʙʽʚ ʨʦʜʫ 

Aspergillus. ʆʩʥʦʚʥʽ ʛʨʫʧʠ ʚʪʦʨʠʥʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ, ʚʠʷʚʣʝʥʽ ʫ Aspergillus, 

ʚʢʣʶʯʘʶʪʴ ʧʦʣʽʢʝʪʠʜʠ, ʨʠʙʦʩʦʤʘʣʴʥʽ ʪʘ ʥʝʨʠʙʦʩʦʤʘʣʴʥʽ ʧʝʧʪʠʜʠ ʪʘ ʪʝʨʧʝʥʦʾʜʠ 

(Salam et al., 2023). 

ɼʝʷʢʽ ʛʨʠʙʠ (ʥʘʧʨʠʢʣʘʜ, Cochliobolus heterostrophus, C. miyabeanus, 

Fusarium graminearum ʪʘ Alternaria brassicicola) ʩʠʥʪʝʟʫʶʪʴ ʩʠʜʝʨʦʬʦʨʠ, ʷʢʽ ʻ 

ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʚʽʨʫʣʝʥʪʥʦʩʪʽ ʮʠʭ ʛʨʠʙʽʚ ʜʣʷ ʨʦʩʣʠʥ (Oide et al., 2006). 

ɸʢʪʠʚʥʠʤʠ ʧʨʦʜʫʮʝʥʪʘʤʠ ʚʪʦʨʠʥʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʻ ʙʘʢʪʝʨʽʾ. ʅʘʡʙʽʣʴʰ 

ʚʠʚʯʝʥʦ ʧʨʦʜʫʢʮʽʶ ʚʪʦʨʠʥʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʝʥʜʦʬʽʪʥʠʤʠ ʙʘʢʪʝʨʽʷʤʠ. ɺʟʘʻʤʦʜʽʾ 

ʨʦʩʣʠʥ ʪʘ ʾʭ ʝʥʜʦʬʽʪʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʠʥʪʝʟʫ ʤʝʪʘʙʦʣʽʪʽʚ, ʷʢʽ ʫ ʙʘʛʘʪʴʦʭ 

ʚʠʧʘʜʢʘʭ ʥʝ ʚʠʨʦʙʣʷʶʪʴʩʷ ʥʠʤʠ ʦʢʨʝʤʦ ʘʙʦ ʚʠʨʦʙʣʷʶʪʴʩʷ ʚ ʤʝʥʰʠʭ ʢʽʣʴʢʦʩʪʷʭ 

(Collemare et al., 2008). ɹʘʛʘʪʦ ʙʘʢʪʝʨʽʡ ʪʽʩʥʦ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʨʦʩʣʠʥʘʤʠ, 

ʚʠʨʦʙʣʷʶʪʴ ʚʪʦʨʠʥʥʽ ʤʝʪʘʙʦʣʽʪʠ ʷʢ ʘʛʝʥʪʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʦʛʣʠʥʘʥʥʷ ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥ, ʟʦʢʨʝʤʘ ʩʠʜʝʨʦʬʦʨʠ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʦʛʣʠʥʘʥʥʽ ʟʘʣʽʟʘ (Barry & 

Chorley, 2009; Bilous et al., 2023). ʋ ʨʦʩʣʠʥʽ ʤʝʪʘʙʦʣʽʪʠ ʜʽʶʪʴ ʷʢ ʘʛʝʥʪʠ ʧʨʠ 

ʬʦʨʤʫʚʘʥʥʽ ʙʽʦʧʣʽʚʢʠ, ʪʦʢʩʠʥʽʚ, ʬʘʢʪʦʨʽʚ ʚʽʨʫʣʝʥʪʥʦʩʪʽ (Raaijmakers et al., 2012), 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʛʦʨʤʦʥʘʣʴʥʦʤʫ ʩʠʛʥʘʣʽʥʛʫ ʚ ʨʦʩʣʠʥ (Glick, 2012). ɹʘʢʪʝʨʽʘʣʴʥʽ 

ʝʥʜʦʬʽʪʠ ʨʦʩʣʠʥ ʩʠʥʪʝʟʫʶʪʴ ʘʫʢʩʠʥʠ ʪʘ ʝʪʠʣʝʥ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʽʩʪʦʪʥʫ ʨʦʣʴ ʫ 

ʟʨʦʩʪʘʥʥʽ ʨʦʩʣʠʥ (Glick, 2012). ʇʦʚʽʜʦʤʣʷʻʪʴʩʷ, ʱʦ ʝʥʜʦʬʽʪʠ ʤʦʞʫʪʴ 

ʩʠʥʪʝʟʫʚʘʪʠ ʨʝʯʦʚʠʥʠ, ʱʦ ʜʦʧʦʤʘʛʘʶʪʴ ʨʦʩʣʠʥʽ ʫ ʩʪʨʝʩʦʚʽʡ ʩʠʪʫʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, 

ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʘʙʩʮʠʟʦʚʘ ʢʠʩʣʦʪʘ ʪʘ ʛʽʙʝʨʝʣʽʥʠ, ʩʠʥʪʝʟʦʚʘʥʽ ʝʥʜʦʬʽʪʘʤʠ 
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Azospirillum lipoferum, ʧʦʢʨʘʱʫʶʪʴ ʩʪʘʥ ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ ʧʽʜ ʯʘʩ ʧʦʩʫʭʠ (Cohen 

et al., 2009). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʪʦʨʠʥʥʽ ʤʝʪʘʙʦʣʽʪʠ ʽ ʩʘʧʨʦʪʨʦʬʥʠʭ, ʽ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʷʢ ʥʘ ʩʢʣʘʜ ʤʽʢʨʦʙʥʦʛʦ ʫʛʨʫʧʫʚʘʥʥʷ, ʱʦ 

ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʪʘ ʫ ʚʥʫʪʨʽʰʥʽʭ ʪʢʘʥʠʥʘʭ ʨʦʩʣʠʥʠ-ʛʦʩʧʦʜʘʨʷ, ʪʘʢ ʽ ʥʘ 

ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʩʘʤʦʾ ʨʦʩʣʠʥʠ. 

 

1.4. ʌʽʟʽʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʨʦʩʣʠʥ (ʧʦʥʷʪʪʷ ʩʪʨʝʩʫ, 

ʩʪʽʡʢʦʩʪʽ, ̔ ʤʫʥʥʦʩʪʽ ʪʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʨʦʩʣʠʥ) 

 

ɯʥʬʽʢʫʚʘʥʥʷ ʨʦʩʣʠʥ ʬʽʪʦʧʘʪʦʛʝʥʥʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ (ʪʘʢ ʟʚʘʥʠʤʠ 

çʽʥʬʝʢʮʽʡʥʠʤʠ ʘʛʝʥʪʘʤʠè), ʘ ʪʘʢʦʞ ʚʧʣʠʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʯʠʥʥʠʢʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʬʽʟʠʯʥʽ, ʭʽʤʽʯʥʽ, ʙʽʦʪʠʯʥʽ, ʤʝʭʘʥʽʯʥʽ) ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʽʜʧʦʚʽʜʥʦ ʨʝʘʢʮʽʾ ʞʠʚʦʛʦ ʦʨʛʘʥʽʟʤʫ ï ʘʢʪʠʚʽʟʘʮʽʾ ʟʘʭʠʩʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʤʦʞʫʪʴ 

ʧʨʦʷʚʣʷʪʠʩʷ ʫ ʬʦʨʤʽ ʟʤʽʮʥʝʥʥʷ ʢʣʽʪʠʥʥʠʭ ʩʪʽʥʦʢ, ʩʠʥʪʝʟʫ ʩʠʛʥʘʣʴʥʠʭ ʩʧʦʣʫʢ ʽ 

ʬʽʪʦʘʣʝʢʩʠʥʽʚ, ʘ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ï ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʨʝʘʢʮʽʾ ʥʘʜʯʫʪʣʠʚʦʩʪʽ 

(ʈʅɼ) ʪʘ ʽʥ. (Scheel, 1998). ʂʦʤʧʣʝʢʩʥʠʡ ʘʙʦ ʧʦʦʜʠʥʦʢʠʡ ʚʧʣʠʚ ʪʘʢʠʭ ʯʠʥʥʠʢʽʚ 

ʤʦʞʝ ʩʷʛʘʪʠ ʥʝʙʝʟʧʝʯʥʠʭ ʘʤʧʣʽʪʫʜ, ʩʧʨʠʯʠʥʶʶʯʠ ʥʝʟʚʦʨʦʪʥʽ ʧʘʪʦʣʦʛʽʯʥʽ 

ʧʨʦʮʝʩʠ ʨʦʩʣʠʥʠ (ʙʽʦʩʠʩʪʝʤʠ). ʇʨʠ ʮʴʦʤʫ ʨʽʚʝʥʴ ʚʧʣʠʚʫ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ 

ʯʠʥʥʠʢʽʚ ʤʦʞʝ ʙʫʪʠ ʬʦʥʦʚʠʤ (ʥʘʧʨʠʢʣʘʜ, ʬʦʥʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ) ʘʙʦ 

ʽʥʜʠʬʝʨʝʥʪʥʠʤ ʽ ʥʝ ʤʘʪʠ ʽʩʪʦʪʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʨʦʩʣʠʥʥʦʛʦ 

ʦʨʛʘʥʽʟʤʫ.  

ʅʝʩʧʨʠʷʪʣʠʚʽ ʯʠʥʥʠʢʠ ʚʧʣʠʚʫ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ʧʦʨʽʛ ʯʫʪʣʠʚʦʩʪʽ, ʪʦʙʪʦ 

ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʬʦʥʦʚʠʭ, ʟʘʟʚʠʯʘʡ ʥʘʟʠʚʘʶʪʴ çʩʪʨʝʩʦʨʘʤʠè, ʘ ʚʽʜʧʦʚʽʜʴ 

ʦʨʛʘʥʽʟʤʫ ʥʘ ʙʫʜʴ-ʷʢʽ ʘʥʦʤʘʣʽʾ (ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʠ) ï çʩʪʨʝʩʦʤè. ʋ ʨʦʩʣʠʥ 

ʩʪʨʝʩ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ, ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʩʪ, ʨʦʟʚʠʪʦʢ 

ʘʙʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ (Verma et al., 2013). ʊʨʠʚʘʣʽʩʪʴ ʚʧʣʠʚʫ ʩʪʨʝʩʦʨʽʚ 

ʤʦʞʝ ʙʫʪʠ ʧʨʦʪʷʞʥʦʶ, ʘʣʝ ʩʣʘʙʢʦʶ ʽ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʨʦʷʚʫ ʩʧʝʮʠʬʽʯʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʩʪʽʡʢʦʩʪʽ, ʘʙʦ ʢʦʨʦʪʢʦʪʨʠʚʘʣʦʶ, ʘʣʝ ʽʥʪʝʥʩʠʚʥʦʶ ʽ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʨʝʘʢʮʽʡ (ʊʘʨʥʦʧʽʣʴʩʴʢʘ, 2019).  
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ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʥʮʝʧʮʽʾ ʩʪʨʝʩʫ, ʘʚʪʦʨʦʤ ʷʢʦʾ ʻ ɻ. ʉʝʣʴʻ, 

ʩʪʨʝʩ ï ʮʝ ʟʘʛʘʣʴʥʘ ʘʜʘʧʪʘʮʽʡʥʘ ʥʝʩʧʝʮʠʬʽʯʥʘ ʨʝʘʢʮʽʷ ʨʦʩʣʠʥʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʥʘ 

ʚʧʣʠʚ ʙʫʜʴ-ʷʢʠʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʜʦʚʢʽʣʣʷ (ʉʝʣʴʝ, 1992). ɺʠʜʽʣʝʥʥʷ 

ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ, ʩʫʢʫʧʥʽʩʪʴ ʷʢʠʭ ʬʦʨʤʫʻ ʩʪʨʝʩ, ʻ ʩʢʣʘʜʥʠʤ ʯʝʨʝʟ ʪʝ, ʱʦ ʚʧʣʠʚ 

ʩʪʨʝʩʦʨʽʚ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ çʧʦʰʢʦʜʞʝʥʥʷè, ʷʢʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʽ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʩʣʠʥʥʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʘ ʪʘʢʦʞ ʤʘʻ 

ʤʽʩʮʝ çʨʝʘʢʮʽʷ-ʚʽʜʧʦʚʽʜèɹ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʨʦʩʣʠʥʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʘʜʘʧʪʘʮʽʶ 

(ʧʨʠʩʪʦʩʦʚʫʚʘʥʥʷ) ʜʦ ʥʦʚʠʭ ʫʤʦʚ. ʉʫʢʫʧʥʽʩʪʴ ʟʤʽʥ ʫ ʤʝʞʘʭ ʨʦʩʣʠʥʥʦʛʦ 

ʦʨʛʘʥʽʟʤʫ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʧʨʷʤʦʛʦ ʚʧʣʠʚʫ ʩʪʨʝʩʦʨʽʚ ʬʦʨʤʫʶʪʴ 

çʘʜʘʧʪʘʮʽʡʥʠʡ ʩʠʥʜʨʦʤè (ʂʦʩʘʢʽʚʩʴʢʘ, 2004), ʚ ʤʝʞʘʭ ʷʢʦʛʦ ʤʦʞʥʘ ʫʤʦʚʥʦ 

ʚʠʜʽʣʠʪʠ ʯʦʪʠʨʠ ʝʪʘʧʠ (ʬʘʟʠ): ʪʨʠʚʦʛʠ, ʚʽʜʥʦʚʣʝʥʥʷ, ʚʠʩʥʘʞʝʥʥʷ, ʨʝʛʝʥʝʨʘʮʽʾ 

(ʂʦʨʜʶʤ ʪʘ ʽʥ., 2003): 

1. ʌʘʟʘ ʪʨʠʚʦʛʠ ʘʙʦ ʨʝʘʢʮʽʷ ʚʽʜʧʦʚʽʜʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ 

ʩʪʨʝʩʫ ʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʬʦʨʤʽ ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʪʘ 

ʚʽʜʭʠʣʝʥʥʽ ʚʽʜ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʥʦʨʤʠ. 

2. ʌʘʟʘ ʚʽʜʥʦʚʣʝʥʥʷ ʦʙᾷʻʜʥʫʻ ʫ ʩʦʙʽ ʘʜʘʧʪʘʮʽʡʥʽ, ʨʝʧʘʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ, ʘ 

ʪʘʢʦʞ ʝʬʝʢʪ ʥʘʙʫʪʪʷ ʧʽʜʚʠʱʝʥʦʾ ʩʪʽʡʢʦʩʪʽ. 

 3. ʇʨʠ ʥʘʜʪʦ ʚʠʩʦʢʽʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʧʣʠʚʫ ʩʪʨʝʩʦʨʽʚ ʥʘʩʪʘʻ ʬʘʟʘ 

ʚʠʩʥʘʞʝʥʥʷ, ʧʨʠ ʷʢʽʡ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʚʠʱʝʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʨʦʩʣʠʥʥʦʛʦ ʦʨʛʘʥʽʟʤʫ. ʎ  ̫ ʬʘʟʘ ʟʘʢʽʥʯʫʻʪʴʩʷ ʟʘʟʚʠʯʘʡ ʭʨʦʥʽʯʥʠʤ ʨʦʟʚʠʪʢʦʤ 

ʭʚʦʨʦʙʠ ʘʙʦ ʧʦʚʥʦʶ ʟʘʛʠʙʝʣʣʶ ʨʦʩʣʠʥʠ.  

4. ʌʘʟʘ ʚʽʜʥʦʚʣʝʥʥʷ ʥʘʩʪʘʻ ʧʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʜʽʾ ʩʪʨʝʩʦʚʠʭ ʯʠʥʥʠʢʽʚ ʽ 

ʧʝʨʝʜʙʘʯʘʻ ʯʘʩʪʢʦʚʫ ʘʙʦ ʧʦʚʥʫ ʨʝʛʝʥʝʨʘʮʽʶ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʬʫʥʢʮʽʾ. ʎ  ̫ ʬʘʟʘ 

ʟʘʟʚʠʯʘʡ ʟʘʢʽʥʯʫʻʪʴʩʷ çʘʢʣʽʤʘʮʽʻʶè, ʪʦʙʪʦ ʩʫʢʫʧʥʽʩʪʶ ʩʪʨʝʩʦʚʠʭ ʽ 

ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ ʨʝʘʢʮʽʡ. 

ʅʘʫʢʦʚʮʷʤʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʘʜʘʧʪʫʚʘʪʠ ʪʝʨʤʽʥ çʩʪʨʝʩè, ʘʙʠ ʡʦʛʦ ʙʫʣʦ 

ʜʦʨʝʯʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʨʦʩʣʠʥ, ʘʜʞʝ ʨʦʩʣʠʥʘ ʧʦʟʙʘʚʣʝʥʘ 

ʥʝʨʚʦʚʠʭ ʽ ʝʤʦʮʽʡʥʠʭ ʨʝʘʢʮʽʡ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ʊʦʤʫ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʨʤʽʥ çʬʽʪʦʩʪʨʝʩè, ʨʦʟʫʤʽʶʯʠ ʧʽʜ ʥʠʤ 

ʨʝʘʢʮʽʶ ʨʦʩʣʠʥʠ ʥʘ ʙʫʜʴ-ʷʢʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʠ (ʇʨʠʩʝʜʩʴʢʠʡ, 2017).  
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ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʧʨʦʮʝʩʽ ʘʢʣʽʤʘʮʽʾ ʨʦʩʣʠʥʥʠʡ ʦʨʛʘʥʽʟʤ ʥʘʙʫʚʘʻ çʩʪʽʡʢʦʩʪʽè 

ʜʦ ʚʧʣʠʚʫ ʩʪʨʝʩʦʨʘ. ɸʢʣʽʤʘʮʽʷ ʥʝ ʫʩʧʘʜʢʦʚʫʻʪʴʩʷ. ʉʠʥʦʥʽʤʦʤ ʪʝʨʤʽʥʫ 

çʘʢʣʽʤʘʮʽʷè, ʷʢʠʡ ʯʘʩʪʦ ʪʨʘʧʣʷʻʪʴʩʷ ʫ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ, ̒  ʪʝʨʤʽʥ çʘʜʘʧʪʘʮʽʷè 

ï ʩʪʘʥ ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʙôʻʢʪʘ, ʜʣʷ ʷʢʦʛʦ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʧʽʜʚʠʱʝʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʧʦʚʪʦʨʥʦʛʦ ʚʧʣʠʚʫ ʩʪʨʝʩʦʨʽʚ, ʷʢʠʡ ʚʠʢʣʠʢʘʚ ʚʽʜʧʦʚʽʜʥʽ ʨʝʘʢʮʽʾ ʧʨʠʩʪʦʩʫʚʘʥʥʷ, 

ʘʙʦ ʞ ʱʦʜʦ ʽʥʰʦʛʦ ʯʠʥʥʠʢʘ (ʧʝʨʝʭʨʝʩʥʘ ʯʠ ʤʥʦʞʠʥʥʘ ʘʜʘʧʪʘʮʽʷ) (ʂʦʩʪʶʢ, 

ʄʠʭʝʝʚ, 1997).  

ʋ ʨʘʟʽ ʞ ʩʧʘʜʢʦʚʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʦʟʥʘʢ ʪʘʢʝ ʷʚʠʱʝ 

ʚʠʟʥʘʯʘʻʪʴʯʷ ʷʢ çʛʝʥʝʪʠʯʥʘ ʘʜʘʧʪʘʮʽʷè. ʇʽʜ ʧʨʦʮʝʩʦʤ ʧʝʨʝʭʦʜʫ ʚʽʜ ʩʪʨʝʩʦʚʦʛʦ 

ʩʪʘʥʫ ʜʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʘʜʘʧʪʠʚʥʠʭ (ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ) ʨʝʘʢʮʽʡ-ʚʽʜʧʦʚʽʜʽ (ʯʠ 

ʘʢʣʽʤʘʮʽʾ) ʨʦʟʛʣʷʜʘʶʪʴ ʷʚʠʱʝ ʟʤʽʥʠ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ 

ʽʥʛʽʙʫʚʘʥʥʽ ʘʢʪʠʚʥʠʭ ʛʝʥʽʚ, ʢʦʪʨʽ ʚ ʥʦʨʤʽ ʢʦʥʪʨʦʣʶʶʪʴ ʬʦʪʦʩʠʥʪʝʟ, ʨʦʟʚʠʪʦʢ, 

ʨʽʩʪ ʪʘ ʽʥʰʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʩʣʠʥʥʦʛʦ ʦʨʛʘʥʽʟʤʫ (ʊʘʨʥʦʧʽʣʴʩʴʢʘ, 

2019).  

ɺʽʜʤʽʯʘʻʪʴʩʷ ʘʢʪʠʚʽʟʘʮʽʷ ʜʽʷʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ ʛʝʥʽʚ (ʥʘʧʨʠʢʣʘʜ, ʛʝʥʽʚ, ʱʦ 

ʢʦʥʪʨʦʣʶʶʪʴ ʩʠʥʪʝʟ ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʦʪʝʢʪʦʨʽʚ ʽ ʘʜʘʧʪʦʛʝʥʽʚ, ʩʪʨʝʩʦʚʠʭ ʙʽʣʢʽʚ 

ʪʦʱʦ), ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʘʜʘʧʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʽʚ ʜʦ ʽʩʥʫʚʘʥʥʷ ʚ 

ʩʢʣʘʜʥʠʭ ʘʙʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ. ʄʦʨʬʦʣʦʛʽʯʥʽ ʘʜʘʧʪʠʚʥʽ ʟʤʽʥʠ ʻ 

ʟʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʦʾ ʧʝʨʝʙʫʜʦʚʠ, ʷʢʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ 

ʦʜʠʥʘʢʦʚʦʤʫ ʩʪʫʧʝʥʽ ʷʢ ʥʘ ʨʽʚʥʽ ʢʣʽʪʠʥʠ ʽ ʪʢʘʥʠʥʠ, ʪʘʢ ʽ ʥʘ ʨʽʚʥʽ ʮʽʣʽʩʥʦʛʦ 

ʨʦʩʣʠʥʥʦʛʦ ʦʨʛʘʥʽʟʤʫ. ɿʘʚʜʷʢʠ ʘʜʘʧʪʠʚʥʠʤ ʟʤʽʥʘʤ ʬʦʨʤʫʻʪʴʩʷ ʩʪʽʡʢʽʩʪʴ 

ʦʨʛʘʥʽʟʤʫ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɺ ʫʤʦʚʘʭ ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʠʭ ʟʤʽʥ ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʩʪʘʙʽʣʴʥʽʩʪʴ (ʩʪʘʣʽʩʪʴ) ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʦʨʛʘʥʽʟʤʫ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʛʦʤʝʦʩʪʘʪʠʯʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ. ʊʝʨʤʽʥ çʛʦʤʝʦʩʪʘʟè (ʚʽʜ ʛʦʤʝʦ... 

ʽ ʛʨʝʮ. ůŰɎůɘɠ ï ʩʪʦʷʥʥʷ, ʥʝʨʫʭʦʤʽʩʪʴ) ʙʫʣʦ ʚʚʝʜʝʥʦ ʫ 1929 ʨʦʮʽ ʋ. ʂʝʥʥʦʥʦʤ. 

ɻʦʤʝʦʩʪʘʟ ï ʮʝ ʚʽʜʥʦʩʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʩʠʩʪʝʤ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʦʢʨʝʤʠʭ ʦʨʛʘʥʽʟʤʽʚ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚʥʫʪʨʽʰʥʽʭ ʯʠ ʟʦʚʥʽʰʥʽʭ ʧʦʜʨʘʟʥʠʢʽʚ 

(ʟʙʫʜʞʝʥʴ) ʫ ʭʦʜʽ ʾʭʥʴʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ɻʦʤʝʦʩʪʘʟ ï ʮʝ ʟʜʘʪʥʽʩʪʴ 



81 

 

ʙʽʦʣʦʛʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʟʙʝʨʽʛʘʪʠ ʚʽʜʥʦʩʥʫ ʩʪʽʡʢʽʩʪʴ ʫ 

ʜʠʥʘʤʽʮʽ ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʡ ʽ ʩʢʣʘʜʫ (ʨʠʩ. 1.3).  

 

ʈʠʩ. 1.3. ʉʢʣʘʜʦʚʽ ʛʦʤʝʦʩʪʘʟʫ ʨʦʩʣʠʥ (ʇʨʠʩʝʜʩʴʢʠʡ, 2017) 

 

ɻʦʤʝʦʩʪʘʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ ʟʘʙʝʟʧʝʯʫʪʁʴʩʷ ʤʦʞʣʠʚʽʩʪʶ ʦʢʨʝʤʠʭ ʢʣʽʪʠʥ ʽ 

ʮʽʣʽʩʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʟʘʛʘʣʦʤ ʧʨʦʪʠʜʽʷʪʠ ʟʙʫʜʞʝʥʥʷʤ ʟʽ ʩʪʦʨʦʥʠ ʯʠʥʥʠʢʽʚ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʨʘʭʫʥʦʢ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʘʚʪʦʥʦʤʥʦʩʪʽ (ʘʚʪʦʨʝʛʫʣʷʮʽʾ) 

ʾʭʥʴʦʾ ʚʥʫʪʨʽʰʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʘ ʪʘʢʦʞ ʢʝʨʫʚʘʥʥʷ ʤʝʪʘʙʦʣʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ 

(ʊʘʨʥʦʧʽʣʴʩʴʢʘ, 2019). 

ʊʝʨʤʽʥ çʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥè ʜʦʩʽ ʥʝ ʤʘʻ ʦʜʥʦʟʥʘʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚ 

ʣʽʪʝʨʘʪʫʨʽ, ʧʨʦʪʝ ʟʘʛʘʣʦʤ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʟʜʘʪʥʽʩʪʴ ʨʦʩʣʠʥʥʦʛʦ ʦʨʛʘʥʽʟʤʫ 

ʚʠʪʨʠʤʫʚʘʪʠ ʚʧʣʠʚ (ʩʪʨʝʩʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ) ʪʠʭ ʯʠ ʽʥʰʠʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʧʦʚʽʪʨʷʥʘ ʽ ˇʨʫʥʪʦʚʘ ʧʦʩʫʭʘ, ʥʠʟʴʢʽ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʽʚ ʪʦʱʦ) (ʄʫʩʽʻʥʢʦ, 2016; ʇʨʠʩʝʜʩʴʢʠʡ, 2017; 

ʊʘʨʥʦʧʽʣʴʩʴʢʘ, 2019); ʟʜʘʪʥʽʩʪʴ ʟʙʝʨʽʛʘʪʠ ʤʦʨʬʦʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʙôʻʢʪʘ ʟʘ ʧʨʷʤʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʠʭ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʟʤʽʥ ʝʢʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ (ʉʢʣʷʨ ʽ ɿʣʦʙʽʥ, 

2015); ʬʘʢʪʦʨ ʥʘʜʽʡʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʷʢ ʞʠʚʦʾ ʩʠʩʪʝʤʠ. ɺʦʜʥʦʯʘʩ, ʩʪʽʡʢʽʩʪʴ ï ʮʝ 

ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʘ ʦʟʥʘʢʘ, ʱʦ ʫʩʧʘʜʢʦʚʫʻʪʴʩʷ (ʂʨʶʯʢʦʚʘ ʪʘ ʽʥ., 2010). ʎʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʚ ʧʘʨʘʟʠʪʘ ʽ ʨʦʩʣʠʥʠ-ʛʦʩʧʦʜʘʨʷ ʫ ʧʨʦʮʝʩʽ ʩʧʽʣʴʥʦʾ ʝʚʦʣʶʮʽʾ 

ʫʪʚʦʨʶʶʪʴʩʷ ʢʦʤʧʣʝʤʝʥʪʘʨʥʽ ʛʝʥʥʽ ʧʘʨʠ: ʛʝʥ ʚʽʨʫʣʝʥʪʥʦʩʪʽ ɸ1 ʫ ʧʘʨʘʟʠʪʘ ʪʘ ʛʝʥ 

ʩʪʽʡʢʦʩʪʽ R1 ï ʫ ʨʦʩʣʠʥʠ (ʊʘʨʥʦʧʽʣʴʩʴʢʘ, 2019). ʇʨʠ ʮʴʦʤʫ ʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥ 

ʟʤʽʥʶʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʯʠʥʥʠʢʽʚ ʜʦʚʢʽʣʣʷ ʽ ʚ ʧʨʦʮʝʩʽ ʦʥʪʦʛʝʥʝʟʫ. ʎʝ ʙʽʣʴʰʦʶ 
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ʤʽʨʦʶ ʧʦʪʝʥʮʽʡʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʨʦʩʣʠʥ, ʷʢʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʥʘʜʟʚʠʯʘʡʥʠʭ 

(ʥʝʪʠʧʦʚʠʭ) ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʩʠʪʫʘʮʽʷʭ. ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʧʦʥʷʪʪʷ ʩʪʽʡʢʦʩʪʽ 

ʟʥʘʡʰʣʠ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʢʣʘʩʠʯʥʠʭ ʨʦʙʦʪʘʭ ʃʘʛʨʘʥʞʝ, ʃʦʛʦʬʝʪʘ, ʃʷʧʫʥʦʚʘ, 

ʇʫʘʥʢʘʨʝ ʪʘ ʉʚʽʨʽʞʝʚʘ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʦʮʽʥʶʚʘʥʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʽ ʟʘʩʚʦʻʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʝʥʝʨʛʽʾ, ʪʦʙʪʦ ʬʘʢʪʠʯʥʦ ʥʘ ʟʘʢʦʥʘʭ ʩʠʥʝʨʛʝʪʠʢʠ, ʪʝʨʤʦʜʠʥʘʤʽʢʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤ, ʧʦʢʘʟʥʠʢʘʭ ʝʥʪʨʦʧʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʦ 

ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤ (ɸʟʘʨʦʚ ʽ ʂʦʟʘʢ, 2019).  

ʇʨʠʢʣʘʜʦʤ ʬʦʨʤʫʚʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʚʠʪʨʠʤʢʘ ʨʦʩʣʠʥʦʶ ʥʘʜʤʽʨʥʦ 

ʥʠʟʴʢʠʭ ʘʙʦ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʥʝʩʪʘʯʘ ʚʦʣʦʛʦ ʪʦʱʦ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʬʦʨʤʫʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽ ʚʠʜʠ ʩʪʽʡʢʦʩʪʽ: ʛʘʟʦʩʪʽʡʢʽʩʪʴ, ʟʠʤʦʩʪʽʡʢʽʩʪʴ, 

ʞʘʨʦʩʪʽʡʢʽʩʪʴ, ʩʦʣʝʩʪʽʡʢʽʩʪʴ, ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ 

ʥʝʥʘʩʠʯʝʥʦʩʪʽ ʣʽʧʽʜʽʚ ʙʽʦʣʦʛʽʯʥʠʭ ʤʝʤʙʨʘʥ, ʷʢʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʘʜʘʧʪʘʮʽʾ 

ʨʦʩʣʠʥʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʜʦ ʜʽʾ ʭʦʣʦʜʫ ʽ ʥʘʧʨʘʚʣʝʥʝ ʥʘ ʟʘʛʘʣʴʥʝ ʧʦʥʠʞʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʾʭ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʫ, ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʧʦʨʫʰʝʥʥʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʽʦʤʝʤʙʨʘʥ ʟʘ ʜʽʾ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʨʦʩʣʠʥ ʤʘʻ ʬʦʨʤʫʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ 

ʦʥʪʦʛʝʥʝʟʫ ʩʪʽʡʢʦʩʪʽ ʜʦ ʭʚʦʨʦʙʠ, ʪʦʙʪʦ ʟʜʘʪʥʦʩʪʽ ʩʘʤʦʾ ʨʦʩʣʠʥʠ ʧʦʧʝʨʝʜʞʘʪʠ, 

ʦʙʤʝʞʫʚʘʪʠ ʯʠ ʥʘʚʽʪʴ ʟʘʪʨʠʤʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʽʥʬʝʢʮʽʡʥʦʛʦ ʘʛʝʥʪʘ (ʟʙʫʜʥʠʢʘ) ʘʙʦ 

ʚʧʣʠʚʘʪʠ ʥʘ ʭʽʜ ʧʘʪʦʛʝʥʝʟʫ, ʧʦʩʣʘʙʣʶʶʯʠ ʡʦʛʦ. ʇʘʪʦʛʝʥʥʽ ʦʨʛʘʥʽʟʤʠ ʚʣʠʚʘʶʪʴ 

ʥʘ ʨʦʩʣʠʥʫ-ʛʦʩʧʦʜʘʨʷ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʜʫʢʫʚʘʥʥʷ ʬʽʪʦʪʦʢʩʠʥʽʚ ʽ ʛʽʜʨʦʣʽʪʠʯʥʠʭ 

ʬʝʨʤʝʥʪʽʚ, ʷʢʽ ʨʦʟʯʠʥʷʶʪʴ ʢʣʽʪʠʥʥʽ ʩʪʽʥʢʠ ʽ ʩʝʨʝʜʠʥʥʽ ʧʣʘʩʪʠʥʢʠ (ʬʦʨʤʫʶʯʠ 

çʚʦʨʦʪʘ ʽʥʬʝʢʮʽʾè), ʩʧʨʦʱʫʶʯʠ ʧʨʦʥʠʢʥʝʥʥʷ ʽʥʬʝʢʮʽʡʥʦʛʦ ʘʛʝʥʪʘ ʚ ʪʢʘʥʠʥʠ 

ʨʦʩʣʠʥʠ-ʛʦʩʧʦʜʘʨʷ ʡ ʦʜʥʦʯʘʩʥʦ ʟʘʙʝʟʧʝʯʫʶʯʠ ʡʦʛʦ ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷʤ 

(ʊʘʨʥʦʧʽʣʴʩʴʢʘ, 2019).  

ʅʝʦʜʥʘʢʦʚʘ ʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥʠ ʚ ʧʨʦʮʝʩʽ ʦʥʪʦʛʝʥʝʟʫ. ɺʦʥʘ ʻ ʥʘʡʥʠʞʯʦʶ ʧʽʜ 

ʯʘʩ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ, ʟʨʦʩʪʘʻ ʧʨʠ ʟʘʢʣʘʜʘʥʥʽ ʚʝʛʝʪʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ ʽ ʚʘʛʦʤʦ 

ʧʦʥʠʞʫʻʪʴʩʷ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʛʝʥʝʨʘʪʠʚʥʠʭ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʩʪʽʡʢʦʩʪʽ 

ʙʽʦʣʦʛʽʯʥʠʭ ʦʙᾷʻʢʪʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʘʥʘʙʽʦʟʽ (ʚʽʜ ʛʨʝʮ. anabiosis ï 

ʦʞʠʚʣʝʥʥʷ), ʪʦʙʪʦ ʪʠʤʯʘʩʦʚʦʤʫ ʩʪʘʥ ̔ ʦʨʛʘʥʽʟʤʫ, ʢʦʣʠ ʚʩʽ ʞʠʪʪʻʚʽ ʧʨʦʮʝʩʠ 

ʫʧʦʚʽʣʴʥʶʶʪʴʩʷ ʥʘʩʪʽʣʴʢʠ, ʱʦ ʬʘʢʪʠʯʥʦ ʟʥʠʢʘʶʪʴ ʫʩʽ ʚʠʜʠʤʽ ʦʟʥʘʢʠ ʞʠʪʪʷ. ʋ 
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ʙʘʛʘʪʴʦʭ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʪʠʤʯʘʩʦʚʠʡ ʩʪʘʥ ʘʥʘʙʽʦʟʫ ʚʚʽʡʰʦʚ ʫ ʥʦʨʤʘʣʴʥʠʡ 

ʮʠʢʣ ʨʦʟʚʠʪʢʫ (ʩʧʦʨʠ, ʮʠʩʪʠ, ʥʘʩʽʥʥʷ) (ʊʘʨʥʦʧʽʣʴʩʴʢʘ, 2019). 

ɯʥʦʜʽ, ʷʢ ʩʠʥʦʥʽʤ ʜʦ ʪʝʨʤʽʥʫ çʩʪʽʡʢʽʩʪʴè, ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʝʨʤʽʥ 

çʨʝʟʠʩʪʝʥʪʥʽʩʪʴè (ʚʽʜ ʣʘʪ. resistentia ï ʦʧʽʨ, ʧʨʦʪʠʜʽʷ), ʷʢʠʡ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ 

ʩʪʽʡʢʽʩʪʴ, ʦʧʽʨʥʽʩʪʴ ʽ ʥʝʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʜʦ ʙʫʜʴ-ʷʢʠʭ ʯʠʥʥʠʢʽʚ 

ʟʦʚʥʽʰʥʴʦʛʦ ʚʧʣʠʚʫ ï ʽʥʬʝʢʮʽʡ, ʦʪʨʫʪ, ʟʘʙʨʫʜʥʝʥʥʷ, ʧʘʨʘʟʠʪʽʚ ʪʦʱʦ (ʮʠʪ. ʟʘ ʅ. ɯ. 

ɺʘʚʠʣʦʚʠʤ) (ɭʚʪʫʰʝʥʢʦ ʪʘ ʽʥ., 2004).  

ɿʛʽʜʥʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʅ. ɯ. ɺʘʚʠʣʦʚʘ, ʩʪʽʡʢʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʚʠʜʦʚʦʶ 

(ʥʝʩʧʝʮʠʬʽʯʥʦʶ, ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ) ʘʙʦ ʩʦʨʪʦʚʦʶ (ʩʧʝʮʠʬʽʯʥʦʶ, ʚʝʨʪʠʢʘʣʴʥʦʶ). 

ɺʠʜʦʚʘ ʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥʠ ʟʘʭʠʱʘʻ ʾʾ ʚʽʜ ʚʧʣʠʚʫ ʩʘʧʨʦʪʨʦʬʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʾʾ ʪʘʢʦʞ ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ çʬʽʪʦʽʤʫʥʽʪʝʪʦʤè (ɭʚʪʫʰʝʥʢʦ ʪʘ ʽʥ., 2004). 

ʉʧʝʮʠʬʽʯʥʘ (ʯʠ ʩʦʨʪʦʚʘ) ʩʪʽʡʢʽʩʪʴ ʩʪʦʩʫʻʪʴʩʷ ʧʘʨʘʟʠʪʽʚ, ʟʜʘʪʥʠʭ ʧʦʜʦʣʘʪʠ 

ʚʠʜʦʚʫ ʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥʠ ʡ ʫʨʘʞʘʪʠ ʾʾ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ ʤʽʨʽ, ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʤʦʥʦ- 

ʯʠ ʦʣʽʛʦʛʝʥʘʤʠ. ʎʽ ʛʝʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ, ʘʣʝ ʯʘʩʪʦ ʥʝʩʪʘʙʽʣʴʥʫ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ, ʦʩʢʽʣʴʢʠ ʧʘʪʦʛʝʥ ʟʜʘʪʝʥ ʰʚʠʜʢʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʥʦʚʠʭ ʩʦʨʪʽʚ 

ʨʦʩʣʠʥ. ʊʘʢʘ ʩʪʽʡʢʽʩʪʴ ʤʘʻ ʨʘʩʦʩʧʝʮʠʬʽʯʥʠʡ ʭʘʨʘʢʪʝʨ, ʪʦʙʪʦ ʝʬʝʢʪʠʚʥʘ ʣʠʰʝ 

ʧʨʦʪʠ ʧʝʚʥʠʭ ʨʘʩ ʘʙʦ ʰʪʘʤʽʚ ʧʘʪʦʛʝʥʘ. ʋ ʧʨʘʢʪʠʯʥʽʡ ʩʝʣʝʢʮʽʾ ʩʦʨʪʦʚʘ ʩʪʽʡʢʽʩʪʴ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʦʜʥʘʢ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʪʨʠʚʘʣʦʩʪʽ ʯʘʩʪʦ 

ʢʦʤʙʽʥʫʻʪʴʩʷ ʟ ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʩʪʽʡʢʽʩʪʶ (ʂʨʶʯʢʦʚʘ ʪʘ ʽʥ., 2010). 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʛʽʧʦʪʝʟʠ ʌʣʦʨʘ çʛʝʥ ʥʘ ʛʝʥè (Flor, 1947), ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ 

ʨʝʮʝʩʠʚʥʘ, ʘ ʩʪʽʡʢʽʩʪʴ ï ʜʦʤʽʥʘʥʪʥʘ (ʂʨʶʯʢʦʚʘ ʪʘ ʽʥ., 2010). ɿ ʪʦʯʢʠ ʟʦʨʫ 

ʝʢʦʣʦʛʽʯʥʦʾ ʬʽʟʽʦʣʦʛʽʾ ʨʦʩʣʠʥ ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʙʽʦʣʦʛʽʯʥʫ (ʟʙʝʨʝʞʝʥʥʷ ʨʦʩʣʠʥʠ 

ʟ ʫʩʽʤʘ ʾʾ ʩʪʨʫʢʪʫʨʥʠʤʠ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ) ʪʘ ʘʛʨʦʥʦʤʽʯʥʫ 

(ʟʙʝʨʝʞʝʥʥʷ ʨʦʟʤʽʨʫ ʫʨʦʞʘʶ ʫ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ) ʩʪʽʡʢʽʩʪʴ (ʉʢʣʷʨ ʽ ɿʣʦʙʽʥ, 

2015). ʊʘʢʦʞ ɺ. ʌ. ɸʣʴʪʝʨʛʦʪ (1976) ʟʘʧʨʦʧʦʥʫʚʘʚ ʨʦʟʨʽʟʥʷʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʽ 

ʩʪʨʫʢʪʫʨʥʫ ʪʠʧʠ ʩʪʽʡʢʦʩʪʽ ʨʦʩʣʠʥ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʯʠʥʥʠʢʽʚ. ɺʠʜʽʣʝʥʦ ʩʽʤ 

ʦʩʥʦʚʥʠʭ ʬʦʨʤ ʩʪʽʡʢʦʩʪʽ: ʘʥʘʪʦʤʽʯʥʫ (ʬʦʨʤʫʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʟʜʘʪʥʦʩʪʽ ʢʣʽʪʠʥ ʽ 

ʪʢʘʥʠʥ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʧʣʠʚ ʩʪʨʝʩʦʨʽʚ), ʘʥʘʙʽʦʪʠʯʥʫ (ʢʦʤʧʣʝʢʩ ʧʨʦʮʝʩʽʚ, ʷʢʽ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʨʦʩʣʠʥʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʧʝʨʽʦʜʫ 

ʨʦʢʫ), ʙʽʦʭʽʤʽʯʥʫ (ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʠʥʪʝʟʫ ʟʘʭʠʩʥʠʭ 
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ʨʝʯʦʚʠʥ ʽ ʤʝʪʘʙʦʣʽʟʤʫ), ʛʘʙʽʪʫʘʣʴʥʫ (ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʤʦʨʬʦʛʝʥʝʟʫ 

ʨʦʩʣʠʥʠ, ʨʦʟʤʽʨʫ ʽ ʬʦʨʤʠ ʚʩʽʭ ʾʾ ʯʘʩʪʠʥ), ʨʝʛʝʥʝʨʘʮʽʡʥʫ (ʬʦʨʤʫʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ 

ʟʜʘʪʥʦʩʪʽ ʨʦʩʣʠʥʠ ʚʽʜʥʦʚʣʶʚʘʪʠ ʚʪʨʘʯʝʥʽ ʦʨʛʘʥʠ ʘʙʦ ʾʭ ʯʘʩʪʠʥʠ), ʬʽʟʽʦʣʦʛʽʯʥʫ 

(ʧʦʣʷʛʘʻ ʫ ʦʩʦʙʣʠʚʦʩʪʷʭ ʧʨʦʪʽʢʘʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ï ʜʠʭʘʥʥʷ, 

ʪʨʘʥʩʧʽʨʘʮʽʾ ʬʦʪʦʩʠʥʪʝʟʫ ʪʘ ʽʥ.), ʬʝʥʦʨʠʪʤʽʯʥʫ (ʧʦʣʷʛʘʻ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʧʨʦʭʦʜʞʝʥʥʷ ʝʪʘʧʽʚ ʦʥʪʦʛʝʥʝʟʫ ʜʦ ʪʠʭ ʧʝʨʽʦʜʽʚ ʨʦʢʫ, ʢʦʣʠ ʜʽʷ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʯʠʥʥʠʢʽʚ ʜʦʚʢʽʣʣʷ ʥʘ ʨʦʩʣʠʥʥʠʡ ʦʨʛʘʥʽʟʤ ʤʽʥʽʤʽʟʦʚʘʥʘ) (ʄʫʩʽʻʥʢʦ, 2001; ʉʢʣʷʨ 

ʽ ɿʣʦʙʽʥ, 2015).  

ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ʚ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʚʩʝ ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʪʝʨʤʽʥ çʙʽʦʪʠʯʥʘ ʩʪʽʡʢʽʩʪʴè, ʯʽʪʢʝ ʚʠʟʥʘʯʝʥʥʷ ʥʘʨʘʟʽ ʚʽʜʩʫʪʥʻ ʽ ʪʨʘʢʪʫʻʪʴʩʷ 

ʘʚʪʦʨʘʤʠ ʚ ʤʝʞʘʭ ʾʭʥʽʡ ʢʦʤʧʝʪʝʥʮʽʡ (ʂʨʠʥʠʮʴʢʠʡ ʪʘ ʽʥ., 2021; ʍʨʠʢ ʪʘ ʽʥ., 2021; 

ɸʥʜʨʝʻʚʘ, 2023). ɿʨʦʟʫʤʽʣʠʤ ʻ ʪʝ, ʱʦ ʙʽʦʪʠʯʥʘ ʩʪʽʡʢʽʩʪʴ ʬʦʨʤʫʻʪʴʩʷ ʫ ʨʦʩʣʠʥ 

ʚʥʘʩʣʽʜʦʢ ʧʦʜʦʣʘʥʥʷ ʥʝʶ çʙʽʦʪʠʯʥʦʛʦ ʩʪʨʝʩʫè, ʷʢʠʡ ʚʠʢʣʠʢʘʻʪʴʩʷ ʞʠʚʠʤʠ 

ʦʨʛʘʥʽʟʤʘʤʠ, ʟʦʢʨʝʤʘ ʙʘʢʪʝʨʽʷʤʠ, ʚʽʨʫʩʘʤʠ, ʛʨʠʙʘʤʠ, ʬʽʪʦʥʝʤʘʪʦʜʘʤʠ, 

ʢʦʤʘʭʘʤʠ, ʧʘʚʫʢʦʧʦʜʽʙʥʠʤʠ, ʪʚʘʨʠʥʘʤʠ ʪʘ ʙʫʨôʷʥʘʤʠ. ʅʘ ʧʨʦʪʠʚʘʛʫ ʚʽʜ 

ʘʙʽʦʪʠʯʥʦʛʦ ʩʪʨʝʩʫ, ʩʧʨʠʯʠʥʝʥʦʛʦ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʯʠʥʥʠʢʘʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ (ʨʘʜʽʘʮʽʷ, ʟʘʩʦʣʝʥʥʷ, ʧʦʚʝʥʽ, ʧʦʩʫʭʘ, ʝʢʩʪʨʝʤʘʣʴʥʽ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʚʘʞʢʽ ʤʝʪʘʣʠ ʪʦʱʦ), ʘʛʝʥʪʠ ʙʽʦʪʠʯʥʦʛʦ ʩʪʨʝʩʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʟʙʘʚʣʷʶʪʴ ʩʚʦʛʦ 

ʛʦʩʧʦʜʘʨʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ ʻ ʟʥʠʞʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʨʦʩʣʠʥ ʽ, ʫ ʢʨʘʡʥʽʭ ʚʠʧʘʜʢʘʭ, ʚʝʜʝ ʜʦ ʟʘʛʠʙʝʣʽ ʨʦʩʣʠʥʠ-ʛʦʩʧʦʜʘʨʷ (Verma et al., 

2013; Gull et al., 2019; Umar et al., 2021). ʈʦʩʣʠʥʠ ʘʢʪʠʚʫʶʪʴ ʩʚʦʾ ʟʘʭʠʩʥʽ ʩʠʩʪʝʤʠ 

ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʙʽʦʪʠʯʥʠʡ ʩʪʨʝʩ. ʇʽʩʣʷ ʽʥʬʽʢʫʚʘʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʢʽʣʴʢʽʩʪʴ 

ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ (ɸʌʂ) ʚʘʛʦʤʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʨʦʩʣʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʟʘʭʠʩʥʽ ʩʠʩʪʝʤʠ ʜʣʷ ʧʦʛʣʠʥʘʥʥʷ ʮʠʭ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ (Atkinson & Urwin, 2012). 

ʆʢʨʽʤ ʪʦʛʦ, ʧʦʩʠʣʶʻʪʴʩʷ ʣʽʛʥʽʥʦʬʽʢʘʮʽʡʥʘ ʩʪʨʘʪʝʛʽʷ ʨʦʩʣʠʥ ʜʣʷ ʧʦʜʦʣʘʥʥʷ 

ʙʽʦʪʠʯʥʦʛʦ ʩʪʨʝʩʫ. ʎʝʡ ʤʝʭʘʥʽʟʤ ʧʨʠʛʥʽʯʫʻ ʽʥʚʘʟʽʶ ʧʘʨʘʟʠʪʽʚ ʽ ʤʦʜʫʣʶʻ 

ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʛʦʩʧʦʜʘʨʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʩʣʠʥʠ ʤʦʞʫʪʴ ʩʘʤʦʩʪʽʡʥʦ 

ʨʝʛʫʣʶʚʘʪʠ ʩʚʽʡ ʤʦʨʬʦʣʦʛʽʯʥʠʡ, ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʽ ʙʽʦʭʽʤʽʯʥʠʡ ʩʪʘʥ (Gull et al., 

2019). 
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 

 

1. ʄʘʩʦʚʝ ʚʠʨʫʙʫʚʘʥʥʷ ʛʽʨʩʴʢʠʭ ʣʽʩʽʚ, ʟʦʢʨʝʤʘ ʧʨʘʣʽʩʽʚ, ʷʢʝ ʨʦʟʧʦʯʘʣʦʩʷ ʫ 

XVIII  ʩʪʦʣʽʪʪʽ, ʩʧʨʠʯʠʥʠʣʠ ʘʢʪʠʚʽʟʘʮʽ ʁʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ˇʨʫʥʪʫ, ʙʫʨʝʣʦʤʽʚ ʽ 

ʚʽʪʨʦʚʘʣʽʚ, ʧʦʚʝʥʝʡ ʪʦʱʦ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʧʨʠʯʠʥʘʤʠ ʧʦʨʫʰʝʥʥʷ ʙʽʦʪʠʯʥʦʾ 

ʩʪʽʡʢʦʩʪʽ ʣʽʩʽʚ ʩʪʘʣʦ ʾʭ ʫʨʘʞʝʥʥʷ ʨʽʟʥʠʤʠ ʛʨʫʧʘʤʠ ʬʽʪʦʧʘʪʦʛʝʥʽʚ, ʟʦʢʨʝʤʘ 

ʟʙʫʜʥʠʢʘʤʠ ʢʦʨʝʥʝʚʠʭ ʛʥʠʣʝʡ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʭʦʜʠ ʟ ʨʝʛʫʣʶʚʘʥʥʷ ʚʧʣʠʚʫ 

ʘʥʪʨʦʧʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʪʘʢʠʭ ʷʢ ʥʝʩʪʘʙʽʣʴʥʝ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʥʝʜʦʩʪʘʪʥʷ 

ʦʭʦʨʦʥʘ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʩʪʘʶʪʴ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤʠ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʝʢʦʩʠʩʪʝʤ ʣʽʩʽʚ. 

2. ʈʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʚʠʩʪʫʧʘʶʪʴ ʢʘʪʘʣʽʟʘʪʦʨʘʤʠ 

ʬʽʪʦʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʣʽʩʘʭ ʂʘʨʧʘʪ. ɺʠʦʢʨʝʤʣʝʥʦ ʪʨʠ ʦʩʥʦʚʥʽ ʯʠʥʥʠʢʠ: 

ʘʙʽʦʪʠʯʥʽ, ʙʽʦʪʠʯʥʽ ʪʘ ʘʥʪʨʦʧʽʯʥʽ, ʷʢʽ ʚʠʩʪʫʧʘʶʪʴ ʬʫʥʜʘʤʝʥʪʦʤ 

ʧʦʣʽʬʘʢʪʦʨʽʘʣʴʥʦʾ ʢʦʥʮʝʧʮʽʾ. ɼʦ ʧʨʝʜʠʢʪʦʨʽʚ ʘʙʦ ʯʠʥʥʠʢʽʚ çʧʝʨʚʠʥʥʦʛʦè ʚʧʣʠʚʫ 

ʥʘʣʝʞʘʪʴ ʘʙʽʦʪʠʯʥʽ ʘʥʦʤʘʣʽʾ (ʘʨʠʜʠʟʘʮʽʷ ʢʣʽʤʘʪʫ, ʚʧʣʠʚ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʩʪʨʘʪʦʩʬʝʨʥʦʛʦ ʦʟʦʥʫ, ʘ ʪʘʢʦʞ ʘʥʪʨʦʧʽʯʥʠʡ ʪʠʩʢ 

(ʘʥʪʨʦʧʦʛʝʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʪʘ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ, ʷʢʽ 

ʧʨʠʟʚʦʜʪ̫ʴ ʜʦ ʟʤʽʥʠ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʜʝʨʝʚʦʩʪʘʥʽʚ). ɺʧʣʠʚ ʘʙʽʦʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, 

ʪʘʢʠʭ ʷʢ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ ʥʘʜʤʽʨʥʘ ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ, ʻ ʩʫʪʪʻʚʠʤ ʫ ʧʨʦʮʝʩʽ 

ʚʩʠʭʘʥʥʷ ʣʽʩʽʚ. ɹ̔ ʦʪʠʯʥʽ ʯʠʥʥʠʢʠ ʚʚʘʞʘʶʪʴ ʚʪʦʨʠʥʥʠʤʠ, ʧʽʜʩʠʣʶʶʯʠ ʨʦʣʴ 

ʧʦʧʝʨʝʜʥʽʭ ʽ ʧʨʠʟʚʦʜʷʯʠ ʜʦ ʥʝʟʚʦʨʦʪʥʠʭ ʟʤʽʥ ʫ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤʘʭ. ɺʦʥʠ 

ʟʘʟʥʘʯʠʣʠ, ʱʦ ʧʦʰʠʨʝʥʥʷ ʧʘʪʦʛʝʥʽʚ ʫ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʚʠʢʣʠʢʘʻ ʥʝ ʣʠʰʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʘʣʝ ʡ ʩʧʨʠʷʻ ʚʟʘʻʤʦʜʽʾ ʟ ʨʽʟʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ, ʪʘʢʠʤʠ ʷʢ ʢʦʤʘʭʠ-

ʰʢʽʜʥʠʢʠ ʪʘ ʝʢʩʪʨʝʤʘʣʴʥʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ.  

3. ʇʦʢʘʟʘʥʦ ʨʦʣʴ ʪʘ ʤʽʩʮʝ ʚʽʪʘʣʴʥʠʭ ʦʙʣʽʘ̌ʪ̔ʚ ʫ ʽʥʬʝʢʮʽʡʥʠʭ ʧʘʪʦʣʦʛʽʷʭ 

ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʘ ʬʫʥʢʮʽʷ 

ʚʽʪʘʣʴʥʠʭ ʦʙʣʽʛʘʪʽʚ ï ʮʝ ʤʫʪʫʘʣʽʩʪʠʯʥʽ (ʩʠʤʙʽʦʪʠʯʥʽ) ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʾʭ ʟ 

ʽʥʰʠʤʠ ʩʢʣʘʜʥʠʢʘʤʠ ʘʫʪʦʤʽʢʨʦ- ʽ ʤʽʢʦʙʽʦʪʠ ʽ ʟ ʨʦʩʣʠʥʦʶ ʚ ʮʽʣʦʤʫ. 
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4. ʆʢʨʝʩʣʝʥʦ ʧʦʣʦʞʝʥʥʷ ʱʦʜʦ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʷʢ 

ʟʜʘʪʥʦʩʪʽ ʙʽʦʮʝʥʦʟʫ ʧʨʦʪʠʜʽʷʪʠ ʽʥʚʘʟʽʷʤ. ʉʬʦʨʤʦʚʘʥʦ ʧʦʥʷʪʪʷ ʩʪʨʝʩʫ, ʩʪʽʡʢʦʩʪʽ, 

ʽʤʫʥʥʦʩʪʽ ʪʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʨʦʩʣʠʥ. 

 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʩʪʘʪʪʷʭ: ʂʫʣʴʙʘʥʩʴʢʘ, 2017 

çʄʦʥʽʪʦʨʠʥʛ ʢʦʤʘʭ-ʣʠʩʪʦʛʨʠʟʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ (Quercus robur L.) ʪʘ ʜʫʙʘ 

ʯʝʨʚʦʥʦʛʦ (Quercus rubra L.)è; ɻʦʡʯʫʢ, ʪʘ ʽʥ., 2018 çʊʫʙʝʨʢʫʣʴʦʟ ʷʩʝʥʘ 

ʟʚʠʯʘʡʥʦʛʦ ʫ ɿʘʭʽʜʥʦʤʫ ʇʦʜʽʣʣʽ ʋʢʨʘʾʥʠ: ʝʪʽʦʣʦʛʽʷ, ʩʠʤʧʪʦʤʘʪʠʢʘ, ʧʘʪʦʛʝʥʝʟè;  

Goychuk, et al., 2020a çBacterial diseases of silver birch (Betula pendula Roth.è; 

Goychuk, et al., 2020b çBacteria associated with Pseudomonas syringae pv. 

savastanoi in the pathology of Fraxinus excelsior L.è; Goychuk, et al., 2020c 

çBacterial wetwood of silver birch (Betula pendula Roth): symptomology, etiology 

and pathogenesisè; Goychuk, et al. 2021 çTuberculosis pathology of Fraxinus 

Excelsior L. in  Ukraine: Symptomatology, etiology, pathogenesisè; Kulbanska, 2022 

çEtiology of bacterial wetwood of Quercus robur L.è. 

ʊʝʟʘʭ ʽ ʤʘʪʝʨʽʘʣʘʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ: ɻʦʡʯʫʢ, ʽ ʂʫʣʴʙʘʥʩʴʢʘ, 2020 çɼʦ 

ʧʠʪʘʥʥʷ ʧʨʦ ʽʥʢʫʙʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʚʽʪʘʣʴʥʠʭ ʦʙʣʽʛʘʪʽʚè; ʂʫʣʴʙʘʥʩʴʢʘ, 2020 

çɽʧʽʬʽʪʦʪʽʡʥʽ ʧʘʪʦʣʦʛʽʾ ʣʽʩʫ ʚ ʢʦʥʪʝʢʩʪʽ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥè; ʂʫʣʴʙʘʥʩʴʢʘ, ʽ 

ɻʦʡʯʫʢ, 2020 çɹʘʢʪʝʨʽʘʣʴʥʘ ʚʦʜʷʥʢʘ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʚ ʫʤʦʚʘʭ ʂʠʾʚʩʴʢʦʛʦ 

ʇʦʣʽʩʩʷè; ʂʫʣʴʙʘʥʩʴʢʘ, 2022 çɹʘʢʪʝʨʽʘʣʴʥʘ ʚʦʜʷʥʢʘ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʚ ʋʢʨʘʾʥʽ: 

ʩʠʤʧʪʦʤʘʪʠʢʘ ʽ ʝʪʽʦʣʦʛʽʷè. 

 

 

 

 

 

 

 

 

 



87 

 

ʈʆɿɼɯʃ 2 

ʊɽʆʈɽʊʀʏʅɯ ɯ ʄɽʊʆɼʆʃʆɻɯʏʅɯ ɸʉʇɽʂʊʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

2.1. ʇʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʴ 

 

ʇʦʢʫʪʩʴʢʽ ʂʘʨʧʘʪʠ ʘʙʦ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʽ ʂʘʨʧʘʪʠ ʥʝ ʤʘʶʪʴ 

ʦʜʥʦʟʥʘʯʥʦʛʦ ʪʨʘʢʪʫʚʘʥʥʷ ʽ ʫ ʨʽʟʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʦʢʨʝʩʣʶʶʪʴ ʜʝʱʦ ʚʽʜʤʽʥʥʽ 

ʪʝʨʠʪʦʨʽʾ (ɻʦʩʪʶʢ, ʄʝʣʴʥʠʢ, 2017). ʎʝ ʛʽʨʩʴʢʘ ʯʘʩʪʠʥʘ ʽʩʪʦʨʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʾ 

ʦʙʣʘʩʪʽ ʋʢʨʘʾʥʠ, ʪʦʤʫ ʾʭ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʨʠʨʦʜʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʡ ʨʝʛʽʦʥ, 

ʷʢʠʡ ʥʝ ʻ ʦʢʨʝʤʦʶ ʦʜʠʥʠʮʝʶ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ, ʦʜʥʘʢ ʡʦʛʦ 

ʤʝʞʽ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʤʝʞʘʤʠ ʣʘʥʜʰʘʬʪʥʠʭ ʦʜʠʥʠʮʴ ʨʽʟʥʠʭ ʨʘʥʛʽʚ ï ʣʘʥʜʰʘʬʪʽʚ 

(ɻʦʩʪʶʢ, ʄʝʣʴʥʠʢ, 2017) (ʨʠʩ. 2.1). ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜ ʇʦʢʫʪʩʴʢʠʤʠ ʂʘʨʧʘʪʘʤʠ 

ʨʦʟʫʤʽʶʪʴ ʨʽʟʥʽ ʟʘ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤ ʨʦʟʤʽʱʝʥʥʷʤ ʨʝʛʽʦʥʘʣʴʥʽ ʦʜʠʥʠʮʽ: 

ʥʠʟʴʢʦʛʽʨʥʘ ʪʝʨʠʪʦʨʽʷ, ʱʦ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʚʽʜ ʚʝʨʭʽʚôʷ ʨ. ʃʶʯʢʠ ʜʦ ʢʦʨʜʦʥʫ ʟ 

ʈʫʤʫʥʽʻʶ (ʂʨʫʛʣʦʚ, ʄʘʢʩʠʤʦʚ, 1968); ʧʨʠʨʦʜʥʠʡ ʩʝʨʝʜʥʴʦʛʽʨʥʠʡ ʨʘʡʦʥ ʤʽʞ ʨ. 

ʇʨʫʪ ʽ ʨ. ʏʝʨʝʤʦʰ ʽ ʾʾ ʧʨʠʪʦʢʦʶ ʏʦʨʥʠʡ ʏʝʨʝʤʦʰ (ɺʦʨʦʧʘʡ, ʂʫʥʠʮʷ, 1965); 

ʧʨʠʨʦʜʥʠʡ ʥʠʟʴʢʦʛʽʨʥʠʡ ʨʘʡʦʥ ʤʽʞ ʨ. ʃʶʯʢʘ ʽ ʨ. ʏʝʨʝʤʦʰ (ʂʦʡʥʦʚ, 1973; 

ɻʽʣʝʮʴʢʠʡ, 2012).  

 

     

ʈʠʩ. 2.1. ʌʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʝ ʨʘʡʦʥʫʚʘʥʥʷ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪ ʽ ʧʨʠʣʝʛʣʠʭ 

ʪʝʨʠʪʦʨʽʡ (ʘ) ʪʘ ʣʘʥʜʰʘʬʪʥʘ ʢʘʨʪʘ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪ (ʙ) (ɻʦʩʪʶʢ, ʄʝʣʴʥʠʢ, 

2017) 

ʘ ʙ 
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ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʽ ʂʘʨʧʘʪʠ ï ʛʽʨʩʴʢʠʡ ʤʘʩʠʚ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ 

ʟʦʚʥʽʰʥʽʡ ʩʤʫʟʽ ʧʽʚʥʽʯʥʦʛʦ ʤʝʛʘʩʭʠʣʫ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʏʝʨʥʽʚʝʮʴʢʦʾ ʪʘ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. ʇʣʦʱʘ ʨʝʛʽʦʥʫ ʩʪʘʥʦʚʠʪʴ 

ʧʨʠʙʣʠʟʥʦ 3,0 % ʧʣʦʱʽ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ, ʱʦ ʟʘʛʘʣʦʤ ʩʢʣʘʜʘʻ 659,7  ʢʤ2 

(ɻʦʩʪʶʢ, ʄʝʣʴʥʠʢ, 2017). ʇʨʦʩʪʷʛʘʶʪʴʩʷ ʟ ʧʽʚʥʽʯʥʦʛʦ ʟʘʭʦʜʫ (ʚʽʜ ʚʝʨʭʽʚᾷʷ ʨʽʯʢʠ 

ʃʶʯʢʠ) ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ (ʜʦ ʢʦʨʜʦʥʫ ʟ ʈʫʤʫʥʽʻʶ) ʥʘ ʤʘʡʞʝ 75 ʢʤ, ʘ ʾʭʥʷ ʰʠʨʠʥʘ 

ʩʪʘʥʦʚʠʪʴ ʚʽʜ 25 ʜʦ 30 ʢʤ (ʄʘʨʠʥʠʯ, 1993) (ʨʠʩ. 2.2). ɿ ʧʽʚʜʝʥʥʦʛʦ ʟʘʭʦʜʫ 

ʧʨʠʣʷʛʘʻ ɺʝʨʭʦʚʠʥʩʴʢʦ-ʇʫʪʠʣʴʩʴʢʝ ʥʠʟʴʢʦʛʽʨᾷʷ, ʘ ʟ ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ ï 

ʏʝʨʥʽʚʝʮʴʢʘ ʽ ʇʦʢʫʪʩʴʢʘ ʚʠʩʦʯʠʥʠ, (ʉʪʦʡʢʦ, ɭʨʤʦʣʝʥʢʦ, 1976).  

 

ʈʠʩ. 2.2. ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʽ ʂʘʨʧʘʪʠ (ʧʦʟʥʘʯʝʥʦ ʩʠʥʽʤ ʢʦʣʴʦʨʦʤ) 

 

ʋ ʨʝʣʴʻʬʽ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʚʠʦʢʨʝʤʣʶʶʪʴ ʥʠʟʴʢʦʛʽʨᾷʷ 

(ʚʠʩʦʪʘ ʦʙʤʝʞʫʻʪʴʩʷ 800 ʤ) ʽ ʢʨʫʪʦʩʭʠʣʽ ʩʝʨʝʜʥʴʦʛʽʨᾷʷ (ʥʘʡʚʠʱʘ ʪʦʯʢʘ ʛʦʨʘ 

ʈʦʪʠʣʦ ʚʠʩʦʪʦʶ 1483 ʤ). ʉʭʠʣʠ ʚʠʩʦʪʦʶ ʜʦ 600ï700 ʤ ʧʝʨʝʚʘʞʥʦ ʚʢʨʠʪʽ 

ʙʫʯʠʥʘʤʠ ʽ ʣʽʩʘʤʠ ʟʘ ʫʯʘʩʪʶ ʙʫʢʘ, ʷʣʠʮʽ ʽ ʷʣʠʥʠ. ʉʭʠʣʠ ʚʠʩʦʪʦʶ ʜʦ 1150 ʤ ï 

ʤʽʰʘʥʠʤʠ ʙʫʢʦʚʦ-ʷʣʠʥʦʚʠʤʠ ʜʝʨʝʚʦʩʪʘʥʘʤʠ. ʏʠʩʪʽ ʷʣʠʥʦʚʽ ʣʽʩʠ ʪʘ ʛʽʨʩʴʢʽ ʣʫʢʠ 

(ʧʦʣʦʥʠʥʠ) ʟʥʘʭʦʜʷʪʴʩʷ ʚʠʱʝ. ɻ̔ ʨʩʴʢʽ ʤʘʩʠʚʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʭʨʝʙʪʽʚ, 

ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʬʣʽʰʫ ʽ ʨʦʟʜʽʣʝʥ ̔ʜʦʣʠʥʘʤʠ ʨʽʯʦʢ ʉʝʨʝʪʫ, ʈʠʙʥʠʮʽ, ʇʽʩʪʠʥʴʢʠ, 

ʏʝʨʝʤʦʰʫ ʪʘ ʾʭʥʽʤʠ ʧʨʠʪʦʢʘʤʠ. ʄʽʞʛʽʨʩʴʢʽ ʜʦʣʠʥʠ ʟʘʩʝʣʝʥʽ ʛʫʩʪʦ, ʦʨʽʻʥʪʦʚʥʦ 

15ï18 % ʪʝʨʠʪʦʨʽʾ ʟʝʤʝʣʴ ʥʘʨʘʟʽ ʨʦʟʦʨʘʥʽ. (ʄʘʨʠʥʠʯ, 1993). 
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ɿʛʽʜʥʦ ʛʝʦʙʦʪʘʥʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʨʝʛʽʦʥ ʜʦʩʣʽʜʞʝʥʴ ʟʥʘʭʦʜʠʪʴʩʷ ʫ 

ʤʝʞʘʭ ʨʘʡʦʥʫ ʧʦʢʫʪʩʴʢʦ-ʙʫʢʦʚʠʥʩʴʢʠʭ ʩʤʝʨʝʢʦʚʦ-ʷʣʠʮʝʚʦ-ʙʫʢʦʚʠʭ ʽ ʩʤʝʨʝʢʦʚʦ-

ʙʫʢʦʚʦ-ʷʣʠʮʝʚʠʭ ʣʽʩʽʚ, ʧʽʜʦʢʨʫʛʫ ʪʝʤʥʦʭʚʦʡʥʦ-ʙʫʢʦʚʠʭ ʧʨʠʚʦʜʦʜʽʣʴʥʠʭ ʣʽʩʽʚ, 

ʦʢʨʫʛʫ ʙʫʢʦʚʠʭ ʣʽʩʽʚ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ (ɻʦʣʫʙʝʮʴ, 2003).  

ɿʛʽʜʥʦ ʩʭʝʤʠ ʛʝʦʙʦʪʘʥʽʯʥʦ-ʣʽʩʽʚʥʠʯʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ 

ʇ. ɯ. ʄʦʣʦʪʢʦʚʘ (1966), ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʽ ʂʘʨʧʘʪʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ 

ʢʽʣʴʢʦʭ  ʨʘʡʦʥʽʚ: ʇʝʨʝʜʛʽʨʩʴʢʽ ʜʫʙʦʚʦ-ʙʫʢʦʚʽ ʣʽʩʠ ɿʘʢʘʨʧʘʪʪʷ (II), ɼʫʙʦʚʦ-

ʙʫʢʦʚʦ-ʷʣʠʮʝʚʽ ʣʽʩʠ ʇʨʠʢʘʨʧʘʪʪʷ (III) ʪʘ ɹʫʢʦʚʽ ʛʽʨʩʴʢʽ ʣʽʩʠ ɿʘʢʘʨʧʘʪʪʷ (IV) 

(ʄʦʣʦʪʢʦʚ, 1966).  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʭʝʤʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ 

ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ, ʷʢʫ ʟʘʧʨʦʧʦʥʫʚʘʚ ʉ. ɸ. ɻʝʥʩʽʨʫʢ (1981), ʇʦʢʫʪʩʴʢʦ-

ɹʫʢʦʚʠʥʩʴʢʽ ʂʘʨʧʘʪʠ ʥʘʣʝʞʘʪʴ ʜʦ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʦʙʣʘʩʪʽ ï ʋʢʨʘʾʥʩʴʢʽ 

ʂʘʨʧʘʪʠ, ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʦʢʨʫʛʫ ï ɻʽʨʩʴʢʦʢʘʨʧʘʪʩʴʢʠʡ (XIV), 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʨʘʡʦʥʫ ï ɿʦʚʥʽʰʥʽ ʂʘʨʧʘʪʠ ʟ ʯʠʩʪʠʤʠ ʙʫʢʦʚʠʤʠ ʪʘ 

ʪʝʤʥʦʭʚʦʡʥʦ-ʙʫʢʦʚʠʤʠ ʜʝʨʝʚʦʩʪʘʥʘʤʠ (ɻʝʥʩʽʨʫʢ ʪʘ ʽʥ., 1981). 

ʅʘʡʚʠʱʠʤʠ ʚʝʨʰʠʥʘʤʠ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʻ ʛʦʨʠ ʈʦʪʠʣʦ 

(1483 ʤ) ʽ ʃʫʥʛʫʣʴ (1377 ʤ) (ʉʪʦʡʢʦ, ɭʨʤʦʣʝʥʢʦ, 1976). ʋ ʨʝʛʽʦʥʽ ʨʦʟʪʘʰʦʚʘʥʽ 

ʤʘʣʴʦʚʥʠʯʽ ʩʢʝʣʽ (ʇʨʦʪʷʪʝ ʂʘʤʽʥʥʷ, ʂʘʤᾷʷʥʘ ɹʘʛʘʯʢʘ, ʇʠʩʘʥʠʡ ʂʘʤʽʥʴ ʪʘ ʽʥ.), 

ʮʽʢʘʚʽ ʚʦʜʦʩʧʘʜʠ (ʉʨʽʙʣʷʩʪʽ, ʉʠʢʘʚʢʘ ʪʘ ʽʥ.), ʧʝʨʝʚʘʣʠ (ɹʫʢʦʚʝʮʴʢʠʡ ï 810 ʤ, 

ʄʦʯʝʨʢʘ ï 970 ʤ,ʅʽʤʯʠʯ ï 586 ʤ, ʉʘʜʝʫ ï 1077 ʤ, ʏʠʤʠʨʥʘʨ ï 1000 ʤ, ʐʫʨʜʠʥ ï 

1173 ʤ) (ʉʪʦʡʢʦ, ɭʨʤʦʣʝʥʢʦ, 1976). 

ʂʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʦʢʨʫʛʫ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʻ ʧʦʤʽʨʥʦ-

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ, ʚʦʣʦʛʠʤʠ. ʉʝʨʝʜʥ ̫ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʨʽʢ ʥʝ ʧʝʨʝʚʠʱʫʻ 6 Áʉ, 

ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʜʦʭʦʜʠʪʴ ʜʦ 800 ʤʤ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʦʢʨʫʛʫ, ʜʦ 

1500 ʤʤ ï ʫ ʚʝʨʭʥʽʡ (ɸʥʜʨʽʘʥʦʚ, 1968).  

ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ 

ʂʘʨʧʘʪ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʬʦʨʤʽ ʢʣʽʤʘʜʽʘʛʨʘʤʠ, ʫʢʣʘʜʝʥʦʾ ʟʘ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʜʘʥʠʤʠ 

(ʨʠʩ. 2.3ʘ, 2.3ʙ ʽ 2.4). 
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ʈʠʩ. 2.3ʘ ʂʣʽʤʘʜʽʘʛʨʘʤʘ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪ ʟʘ ʙʘʛʘʪʦʨʽʯʥʠʤʠ 

ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ* (ʟʘ 1961-1993 ʨʨ., ʤʝʪʝʦʩʪʘʥʮʽʷ ʂʦʣʦʤʠʷ) 

(ʃʽʪʦʧʠʩ ʧʨʠʨʦʜʠ ʅʇʇ çɻʫʮʫʣʴʱʠʥʘè, 2020; ɻʝʨʝʥʯʫʢ, 1973): 1 ï 

ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʩʫʤʘ ʦʧʘʜʽʚ; 2 ï ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ; 3 ï 

ʚʦʣʦʛʠʡ ʧʝʨʽʦʜ ʨʦʢʫ; 4 ï ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ; 5 ï ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ; R ï 

ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʩʫʤʘ ʦʧʘʜʽʚ; t ï ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ; A ï ʨʽʯʥʘ 

ʘʤʧʣʽʪʫʜʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ (Walter et al., 1975). *ʈʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʢʦʶ 

 

 
ʈʠʩ. 2.3ʙ ʂʣʽʤʘʜʽʘʛʨʘʤʘ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪ ʟʘ ʙʘʛʘʪʦʨʽʯʥʠʤʠ 

ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ* (ʟʘ 2005-2018 ʨʨ., ʤʝʪʝʦʩʪʘʥʮʽʷ ʂʦʩʽʚ ʪʘ 

ʤʝʪʝʦʧʦʩʪ ʅʇʇ çɻʫʮʫʣʴʱʠʥʘè) (ʃʽʪʦʧʠʩ ʧʨʠʨʦʜʠ ʅʇʇ çɻʫʮʫʣʴʱʠʥʘè, 2020; 

ʌʦʢʰʝʡ, 2019): 1 ï ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʩʫʤʘ ʦʧʘʜʽʚ; 2 ï ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ; 3 ï ʚʦʣʦʛʠʡ ʧʝʨʽʦʜ ʨʦʢʫ; 4 ï ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ; 5 ï 

ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ; R ï ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʩʫʤʘ ʦʧʘʜʽʚ; t ï ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ; A ï ʨʽʯʥʘ ʘʤʧʣʽʪʫʜʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ. *ʈʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʢʦ ʁ
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R = 689,0ʤʤ,
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ɿʠʤʦʚʠʡ ʧʝʨʽʦʜ ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, Üʉ

ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʩʫʤʘ ʦʧʘʜʽʚ, ʤʤ

R = 750,0ʤʤ,

t = 9,3Üʉ,

A = 12,4Üʉ
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ʈʠʩ. 2.4ʘ ʂʣʽʤʘʜʽʘʛʨʘʤʘ ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʟʘ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʜʘʥʠʤʠ* 

(ɻʝʨʝʥʯʫʢ, 1978): 1 ï ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʩʫʤʘ ʦʧʘʜʽʚ; 2 ï ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ; 3 ï ʚʦʣʦʛʠʡ ʧʝʨʽʦʜ ʨʦʢʫ; 4 ï ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ; 5 ï 

ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ; R ï ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʩʫʤʘ ʦʧʘʜʽʚ; t ï ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ; A ï ʨʽʯʥʘ ʘʤʧʣʽʪʫʜʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ (Walter et al., 1975). 

*ʈʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʢʦʶ 

 

ɿʘ ʩʪʫʧʝʥʝʤ ʙʘʛʘʪʩʪʚʘ ˇʨʫʥʪʫ ʚ ʦʢʨʫʟʽ ʧʝʨʝʚʘʞʘʶʪʴ ʚʦʣʦʛʽ ʛʨʫʜʠ ʽ ʩʫʛʨʫʜʠ 

(ʙʫʯʠʥʠ, ʩʤʝʨʝʯʠʥʠ, ʩʫʩʤʝʨʝʯʠʥʠ ʟ ʜʦʤʽʰʢʦʶ ʷʣʠʮʽ). ʋ ʥʘʩʘʜʞʝʥʥʷʭ ʟʨʦʩʪʘʶʪʴ 

ʪʘʢʦʞ Acer platanoides L.,  A. pseudoplatanus L., Betula pendula Roth., Carpinus 

betulus L., Cerasus avium (L.) Moench, Fraxinus excelsior L., Populus tremula L., 

Ulmus glabra Huds. ɼʝʨʝʚʦʩʪʘʥʠ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ɯ-ɯʘ ʙʦʥʽʪʝʪʽʚ, ʨʽʜʰʝ ɯɯ 

(ɻʝʥʩʽʨʫʢ ʪʘ ʽʥ., 1981; ɻʝʨʫʰʠʥʩʴʢʠʡ, 1996). 

ʇʣʦʱʘ ʣʽʩʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʩʪʘʥʦʚʠʪʴ 39,1 ʪʠʩ. ʛʘ, ʟ ʥʠʭ 

ʯʘʩʪʢʘ ʷʣʠʥʦʚʠʭ ʣʽʩʦʩʪʘʥʽʚ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ï 8,2 ʪʠʩ. ʛʘ ʘʙʦ 21 % ʧʣʦʱʽ 

ʣʽʩʽʚ ʨʝʛʽʦʥʫ. ɹʣʠʟʴʢʦ 30,3 % ʪʝʨʠʪʦʨʽʾ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ 

ʚʽʜʥʝʩʝʥʦ ʜʦ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ (ʃʦʩʶʢ ʪʘ ʽʥ., 2021). ʃʽʩʦʚʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ ʥʘ ʮʽʡ ʪʝʨʠʪʦʨʽʾ ʟʜʽʡʩʥʶʶʪʴ ʦʜʠʥʘʜʮʷʪʴ ʣʽʩʦʢʦʨʠʩʪʫʚʘʯʽʚ: ʬʽʣʽ ʾ 

çʂʫʪʩʴʢʝ ʃɻè, çɺʝʨʭʦʚʠʥʩʴʢʝ ʃɻè, çɻʨʠʥʷʚʩʴʢʝ ʃɻè, çʂʦʩʽʚʩʴʢʝ ʃɻè, 

çʏʝʨʥʽʚʝʮʴʢʝ ʃɻè, çɹʝʨʝʛʦʤʝʪʩʴʢʝ ʃʄɻè ɼʉɻʇ çʃʽʩʠ ʋʢʨʘʾʥʠè, ʂʦʩʽʚʩʴʢʝ ʈʇ 

çʈʘʡʘʛʨʦʣʽʩè, ɺʝʨʭʦʚʠʥʩʴʢʠʡ ʨʘʡʦʥʥʠʡ ʣʽʩʛʦʩʧ, ʘ ʪʘʢʦʞ ʅʇʇ çɻʫʮʫʣʴʱʠʥʘè, 

çɺʠʞʥʠʮʴʢʠʡè ʽ çʏʝʨʝʤʦʩʴʢʠʡè (ɺʘʥʜʞʫʨʘʢ & ɼʝʙʨʠʥʶʢ, 2022).  
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ɿʠʤʦʚʠʡ ʧʝʨʽʦʜ ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, Üʉ

ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʩʫʤʘ ʦʧʘʜʽʚ, ʤʤ

R = 636,0ʤʤ,

t = 7,9 Üʉ,

A = 25,0 Üʉ
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ʉʪʨʫʢʪʫʨʘ ʽ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʣʽʩʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ 

ʚʠʜʦʟʤʽʥʶʚʘʣʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʚʽʜʧʦʚʽʜʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ 

ʧʝʨʽʦʜʽʚ. ɿʦʢʨʝʤʘ, ɻ. ɺ. ʂʦʟʽʡ (1950) ʚʠʦʢʨʝʤʠʚ ʜʝʢʽʣʴʢʘ ʛʦʣʦʚʥʠʭ ʩʪʘʜʽʡ 

ʨʦʟʚʠʪʢʫ ʛʽʨʩʴʢʠʭ ʩʭʽʜʥʦ-ʢʘʨʧʘʪʩʴʢʠʭ ʣʽʩʽʚ. ʊʘʢ, ɯ ʩʪʘʜʽʷ, ʱʦ ʚʽʜʥʝʩʝʥʘ ʜʦ 

ʨʘʥʥʴʦʛʦ ʛʦʣʦʮʝʥʫ, ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʴ ʧʝʨʝʚʘʞʘʥʥʷʤ ʣʽʩʽʚ ʤʽʰʘʥʦʛʦ ʪʠʧʫ ʟ 

ʜʦʤʽʥʫʚʘʥʥʷʤ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʪʘ  ʟʘ ʫʯʘʩʪʶ ʷʣʠʥʠ ʻʚʨʦʧʝʡʩʴʢʦʾ; ɯɯ ʩʪʘʜʽʷ, 

ʦʧʠʩʘʥʘ ʷʢ ʩʦʩʥʦʚʘ ʟ ʥʝʟʥʘʯʥʦʶ ʯʘʩʪʢʦʶ ʷʣʠʥʠ ʘʙʦ ʚʝʨʙʠ, ʧʨʠʫʨʦʯʝʥʘ ʜʦ 

ʦʩʪʘʥʥʴʦʛʦ ʣʴʦʜʦʚʠʢʦʚʦʛʦ ʧʝʨʽʦʜʫ;  ɯɯɯ ʩʪʘʜʽʷ (ʧʽʩʣʷʣʴʦʜʦʚʠʢʦʚʠʡ ʧʝʨʽʦʜ)  ï  

ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʘ ʟ ʩʦʩʥʦʶ ʢʝʜʨʦʚʦʶ ʪʘ ʚʝʨʙʦʶ ʫ ʚʠʩʦʢʦʛʽʨôʾ; IV  ï  ʩʪʘʜʽʷ 

ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʷʣʠʥʦʚʦ-ʜʫʙʦʚʠʭ ʣʽʩʽʚ; V ï ʷʣʠʮʝʚʦ-ʙʫʢʦʚʘ ʩʪʘʜʽʷ 

(ʂʦʟʽʡ, 1950).  

ʋ ʧʝʨʰʦʤʫ ʪʠʩʷʯʦʣʽʪʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ 

ʂʘʨʧʘʪ ʣʶʜʠʥʦʶ ʙʫʣʦ ʟʜʝʙʽʣʴʰʦʛʦ ʬʨʘʛʤʝʥʪʘʨʥʠʤ ʽ ʥʝ ʤʘʣʦ ʩʠʩʪʝʤʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ. ɯʥʪʝʥʩʠʚʥʝ ʦʩʚʦʻʥʥʷ ʮʽʻʾ ʪʝʨʠʪʦʨʽʾ ʧʨʠʧʘʣʦ ʥʘ ʜʨʫʛʝ ʪʠʩʷʯʦʣʽʪʪʷ, ʷʢʝ 

ʧʦʯʘʣʦʩ ̫ ʟ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʪʘ ʧʨʠʤʽʪʠʚʥʦʛʦ 

ʚʠʧʘʩʘʥʥʷ ʭʫʜʦʙʠ ʥʘ ʧʦʣʷʭ ʥʝʧʦʜʘʣʽʢ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʽ ʟʘʢʽʥʯʠʣʦʩʷ ʫ ʍɯʍ-ʍʍ 

ʩʪ. ʤʘʩʦʚʠʤ ʚʠʨʫʙʫʚʘʥʥʷʤ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʚʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʚʣʘʰʪʫʚʘʥʥʷ ʥʦʚʠʭ 

ʧʦʩʝʣʝʥʴ. ɺʠʩʦʪʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ ʂʘʨʧʘʪ ʚʧʨʦʜʦʚʞ ʘʛʨʦʢʫʣʴʪʫʨʥʦʛʦ 

ʧʝʨʽʦʜʫ ʟʥʘʯʥʦ ʟʤʽʥʠʣʦʩʷ, ʱʦ ʧʨʦʷʚʠʣʦʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʯʝʨʝʟ 

ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʫ ʷʣʠʥʥʠʢʠ ʪʘ ʧʦʣʴʦʚʽ ʫʛʽʜʜʷ ʷʣʠʮʝʚʦ-ʙʫʢʦʚʠʭ ʣʽʩʽʚ. ɿʤʽʥʠ 

ʥʦʩʷʪʴ ʚʠʩʦʪʥʠʡ ʭʘʨʘʢʪʝʨ, ʙʫʜʫʯʠ ʥʘʡʤʘʩʰʪʘʙʥʽʰʠʤʠ ʫ ʧʦʷʩʽ ʙʫʢʦʚʠʭ ʣʽʩʽʚ (ʜʦ 

ʚʠʩʦʪʠ 800 ʤ ʥ. ʨ. ʤ.). ʋ ʩʤʫʟʽ ʤʽʰʘʥʠʭ ʣʽʩʽʚ ʷʣʠʥʦʚʦʛʦ ʧʦʷʩʫ (800-1100 ʤ ʥ. ʨ. 

ʤ.) ʚʽʜʙʫʣʠʩʴ ʜʝʱʦ ʩʣʘʙʰʽ ʟʤʽʥʠ ʽ ʥʘʡʤʝʥʰ ʧʦʤʽʪʥʽ ʟʤʽʥʠ ʪʦʨʢʫʥʠʩʴ ʚʝʨʭʥʴʦʛʦ 

ʧʦʷʩʫ (ʧʦʥʘʜ 1100 ʤ ʥ. ʨ. ʤ.) ʚ ʷʣʠʥʦʚʽʡ ʩʤʫʟʽ (ʂʣʘʧʯʫʢ, ʂʣʘʧʯʫʢ, 2006).  

ʇʝʨʝʜʫʤʦʚʦʶ ʥʘʷʚʥʦʩʪʽ ʧʨʘʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ 

ʂʘʨʧʘʪ, ʱʦ ʻ ʯʘʩʪʠʥʦʶ ʟʘʛʘʣʴʥʦʾ ʤʝʨʝʞʽ ʻʚʨʦʧʝʡʩʴʢʠʭ ʧʨʘʣʽʩʽʚ, ʚʠʩʪʫʧʠʣʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʣʴʻʬʫ ʪʘ ̔ʩʪʦʨʠʯʥʠʡ ʨʦʟʚʠʪʦʢ ʨʝʛʽʦʥʫ (Sabatini  et  al.,  2018). 

ɿʦʢʨʝʤʘ, 16,6 ʪʠʩ. ʛʘ ʧʨʘʣʽʩʽʚ ʧʨʠʧʘʜʘʻ ʥʘ ʩʫʙʬʦʨʤʘʮʽʶ Fageta ʬʦʨʤʘʮʽʾ Fageta 

silvaticae, ʥʘ ʩʫʙʬʦʨʤʘʮʽʶ Piceeta ʬʦʨʤʘʮʽʾ Piceetea excelsae ʧʨʠʧʘʜʘʻ 8,3 ʪʠʩ. ʛʘ 
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ʧʨʘʣʽʩʽʚ. ʇʣʦʱʘ ʙʫʢʦʚʠʭ ʧʨʘʣʽʩʽʚ ʟ̔ ʜʦʤʽʰʢʦʶ Picea abies (L.) Karst ʽ Acer 

pseudoplatanus L.ʦʙʣʽʢʦʚʘʥʦ 4,8 ʪʠʩ. ʛʘ, ʘ ʟʘ ʫʯʘʩʪʶ Abies alba Mill. ï 4,5 ʪʠʩ. ʛʘ. 

ʄʽʰʘʥʽ ʪʝʤʥʦ ʭʚʦʡʥʦ-ʙʫʢʦʚʽ ʧʨʘʣʽʩʠ ʟʘ ʫʯʘʩʪʶ Picea abies ʦʭʦʧʣʶʶʪʴ 2,7 ʪʠʩ. 

ʛʘ, Abies alba ʟʘʡʤʘʶʪʴ 1,0 ʪʠʩ. ʛʘ (ʐʚʠʜʝʥʢʦ ʪʘ ʽʥ., 2003; ʇʘʨʧʘʥ ʪʘ ʽʥ., 2013). 

ɯʩʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ ʣʽʩʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʪʘʢʘ ʞ ʘʨʭʘʾʯʥʘ, 

ʷʢ ʇʨʠʢʘʨʧʘʪʪʷ ʪʘ ʽʥʰʠʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ. ɺʘʛʦʤʽ ʚʥʝʩʢʠ ʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʨʝʛʽʦʥʫ ʥʘʣʝʞʘʪʴ ʩʘʤʝ ʫʢʨʘʾʥʩʴʢʠʤ ʥʘʫʢʦʚʮʷʤ 

(ʇʘʩʪʝʨʥʘʢ,  1961;  ʊʨʠʙʫʥ,  1969;  ʇʘʨʧʘʥ ʪʘ ʽʥ., 2003;  ʇʘʨʧʘʥ ʪʘ ʽʥ.,  2006; 

ɺʘʥʜʞʫʨʘʢ & ɼʝʙʨʠʥʶʢ, 2022 ʪʘ ʽʥ.). ɿʦʢʨʝʤʘ, ʇ. ɯ. ɺʘʥʜʞʫʨʘʢ ʪʘ ʖ. ʄ. 

ɼʝʙʨʠʥʶʢ (2022) ʧʨʦʚʝʣʠ ʨʦʟʧʦʜʽʣ ʧʣʦʱʽ ʟʝʤʝʣʴ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʟʘ ʾʭ ʢʘʪʝʛʦʨʽʷʤʠ ʚ ʨʦʟʨʽʟʽ 

ʦʨʛʘʥʽʟʘʮʽʡ-ʢʦʨʠʩʪʫʚʘʯʽʚ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʠʭ ʩʭʝʤ 

ʛʝʦʙʦʪʘʥʽʯʥʦʛʦ, ʣʽʩʦʨʦʩʣʠʥʥʦʛʦ ʪʘ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʨʘʡʦʥʫʚʘʥʴ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʤʝʞ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʪʘ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʡʦʥʫʚʘʥʴ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ.  ɼʦʩʣʽʜʞʝʥʥʷ ʩʫʯʘʩʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʩʪʘʥʫ ʽ ʜʠʥʘʤʽʢʠ 

ʙʫʢʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʥʘʣʝʞʠʪʴ ʐʧʘʨʠʢʫ ʖ. ʉ. ʪʘ ʃʦʩʶʢʫ ɺ. ʇ. (2014) (ʥʘ 

ʧʨʠʢʣʘʜʽ ʙʫʯʠʥ ʅʇʇ çɻʫʮʫʣʴʱʠʥʘè). ɿʘʟʥʘʯʝʥʦ, ʱʦ ʩʪʘʨʦʚʽʢʦʚʽ ʙʫʯʠʥʠ 

ʜʦʩʣʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʻ ʨʽʟʥʦʚʽʢʦʚʠʤʠ ʪʘ ʙʘʛʘʪʦʷʨʫʩʥʠʤʠ ʜʝʨʝʚʦʩʪʘʥʘʤʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʠʤ ʟʘʧʘʩʦʤ ʤʝʨʪʚʦʾ ʜʝʨʝʚʠʥʠ, ʟʘʜʦʚʽʣʴʥʠʤ ʩʘʥʽʪʘʨʥʠʤ 

ʩʪʘʥʦʤ, ʘ ʪʘʢʦʞ ʥʘʜʽʡʥʠʤ ʧʽʜʨʦʩʪʦʤ, ʷʢʠʡ ʤʦʞʝ ʧʨʠʨʦʜʥʠʤ ʰʣʷʭʦʤ ʚʽʜʥʦʚʠʪʠ 

ʢʦʨʽʥʥʠʡ ʜʝʨʝʚʦʩʪʘʥ (ʐʧʘʨʠʢ & ʃʦʩʶʢ, 2014). ɿʘʛʘʣʴʥʠʡ ʘʥʘʣʽʟ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ 

ʪʘ ʩʪʘʥ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʘ ʂʦʩʽʚʱʠʥʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʧʨʘʮʷʭ 

ʇʦʛʨʽʙʥʦʛʦ ʆ. ʆ. ʪʘ ʩʧʽʚʘʚʪʦʨʽʚ (2016), ʷʢʽ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʙʽʣʴʰʽʩʪʴ 

ʦʙʩʪʝʞʫʚʘʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʻ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤʠ ʪʘ ʩʝʨʝʜʥʴʦʧʦʚʥʦʪʥʠʤʠ, 

ʣʽʩʦʚʽʜʥʦʚʥʽ ʧʨʦʮʝʩʠ ʤʘʶʪʴ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ, ʧʨʦʪʝ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʣʽʩʽʚ 

ʧʦʩʪʫʧʦʚʦ ʧʦʛʽʨʰʫʻʪʴʩʷ (ʇʦʛʨʽʙʥʠʡ ʪʘ ʽʥ., 2016). ʉʪʘʥ ʽ ʩʪʨʫʢʪʫʨʘ ʧʨʠʨʦʜʥʠʭ 

ʷʣʠʥʦʚʠʭ ʣʽʩʽʚ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʽʪʥʽʭ GIS-ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʪʘʣʴʥʦ ʚʠʚʯʠʣʠ ʃʦʩʶʢ ɺ. ʇ. ʽʟ ʩʧʽʚʘʚʪʦʨʘʤʠ (2021). ɺʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʧʨʠʨʦʜʥʽ ʷʣʠʥʦʚʽ ʣʽʩʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʢʽʣʴʢʽʩʪʶ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ 

ʪʘ ʚʠʩʦʢʠʤ ʟʘʧʘʩʦʤ ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ; ʟʥʘʯʥʠʤ ʦʙʩʷʛʦʤ ʣʝʞʘʯʦʾ ʤʝʨʪʚʦʾ 
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ʜʝʨʝʚʠʥʠ; ʚʠʩʦʢʦʶ ʪʦʚʘʨʥʽʩʪʶ ʽ ʥʘʙʣʠʞʝʥʦʶ ʜʦ ʩʝʨʝʜʥʴʦʾ ʞʠʪʪʻʚʽʩʪʶ ʜʝʨʝʚ; 

ʜʦʩʪʘʪʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʧʽʜʨʦʩʪʫ ʥʠʞʯʠʭ ʚʠʩʦʪʥʠʭ ʛʨʫʧ ʪʘ ʥʝʜʦʩʪʘʪʥʴʦʶ ï ʚʠʱʠʭ; 

ʥʝʟʥʘʯʥʠʤ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʚʧʣʠʚʦʤ (ʃʦʩʶʢ ʪʘ ʽʥ., 2021). ʇʨʠ ʮʴʦʤʫ, ʧʠʪʘʥʥʷ 

ʣʽʩʽʚʥʠʯʦ-ʝʢʦʣʦʛʽʯʥʠʭ ʟʘʩʘʜ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʜʝʨʝʚʦʩʪʘʥʽʚ 

ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʽ, ʘ ʾʭʥʻ ʜʝʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʝ 

ʩʣʫʛʫʚʘʪʠ ʧʨʠʢʣʘʜʦʤ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʪʘ ʨʝʟʠʩʪʝʥʪʥʠʭ ʣʽʩʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ. 

 

2.2. ʄʝʪʦʜʠ ʪʘ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ 

 

ɸʥʘʣʽʟ ʣʽʩʽʚʥʠʯʦ-ʝʢʦʣʦʛʽʯʥʠʭ ʟʘʩʘʜ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ, ʤʝʪʦʜʽʚ ʪʘ ʩʧʦʩʦʙʽʚ ʚʝʜʝʥʥʷ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʘ ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʦʩʚʽʜʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʣʽʩʦʚʠʭ ʙʽʦʮʝʥʦʟʽʚ, ʷʢʽ ʦʩʣʘʙʣʝʥʽ ʥʝʛʘʪʠʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʦʚʝʜʝʥʦ ʥʘʤʠ ʟʛʽʜʥʦ ʥʦʨʤʘʪʠʚʥʠʭ ʽ ʚʽʜʦʤʯʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʽʥʰʠʭ ʢʨʘʾʥ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʝʡ ɯʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʽʚ, ʟʛʽʜʥʦ 

ʚʠʤʦʛ ɼʉʊʋ 3008-95 ʪʘ ɼʉʊʋ ɻʆʉʊ 7.1:2006 (ʉʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ, 1996; ɼʉʊʋ 

ɻʆʉʊ 7.1:2006,2008), ʘ ʪʘʢʦʞ ʟʘ ʜʘʥʠʤʠ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ. 

ʃʽʩʽʚʥʠʯʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʦʣʴʦʚʠʡ ʤʘʪʝʨʽʘʣ ʟʽʙʨʘʥʠʡ ʧʨʦʪʷʛʦʤ 2016-2024 ʨʨ. 

ʫ ʤʝʞʘʭ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ. ʋ ʜʦʩʣʽʜʥʠʭ 

ʣʽʩʦʩʪʘʥʘʭ ʟʘ ʫʯʘʩʪʶ Abies alba, Picea abies, Fagus sylvatica ʪʘ ʽʥʰʠʭ ʜʝʨʝʚʥʠʭ 

ʚʠʜʽʚ ʨʦʩʣʠʥ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʝʢʦʛʥʦʩʮʠʨʫʚʘʣʴʥʽ ʪʘ 

ʜʝʪʘʣʴʥʽ ʤʝʪʦʜʠ ʣʽʩʦʧʘʪʦʣʦʛʽʯʥʠʭ ʦʙʩʪʝʞʝʥ.ɹ  

ʇʨʦʙʥʽ ʧʣʦʱʽ. ɼʝʪʘʣʴʥʽ ʦʙʩʪʝʞʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʧʦʩʪʽʡʥʠʭ ʽ 

ʪʠʤʯʘʩʦʚʠʭ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ ʟʛʽʜʥʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʤʝʪʦʜʽʚ ʪʘ ʚʠʤʦʛ ʉʆʋ 

02.02-37-476 : 2006 çʇʨʦʙʥʽ ʧʣʦʱʽ ʣʽʩʦʚʧʦʨʷʜʥʽ. ʄʝʪʦʜ ʟʘʢʣʘʜʘʥʥʷè (2006) ʚ 

ʤʽʩʮʷʭ, ʷʢʽ ʻ ʧʦʪʝʥʮʽʡʥʦ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʽʟʥʦʧʣʘʥʦʚʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʨʝʚʦʩʪʘʥʫ, ʘ ʪʘʢʦʞ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʧʦʰʠʨʝʥʥʷ ʪʘ 

ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʧʘʪʦʣʦʛʽʡ ʽʥʬʝʢʮʽʡʥʦʾ ʝʪʽʦʣʦʛʦʾ ʚ ʤʝʞʘʭ ʜʦʩʣʽʜʥʦʛʦ ʜʝʨʝʚʦʩʪʘʥʫ, 



95 

 

ʨʦʟʤʽʱʝʥʥʷ ʤʽʩʮʴ ʫʨʘʞʝʥʥʷ ʚʟʜʦʚʞ ʩʪʦʚʙʫʨʘ ʽ ʜʝʷʢʽ ʽʥʰʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɼʦʩʣʽʜʞʝʥʦ ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ, 

ʚʽʢʫ, ʧʦʚʥʦʪʠ ʥʘʩʘʜʞʝʥʴ ʽ ʚ ʨʽʟʥʠʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚʘʭ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʫ ʤʝʞʘʭ 230 ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ (ʜʦʜ. ɸ). ɺʽʢʦʚʽ ʤʝʞʽ ʦʙʩʪʝʞʝʥʠʭ 

ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʢʦʣʠʚʘʣʠʩʷ ʚʽʜ 20 ʜʦ 119 ʨʦʢʽʚ. ʎʽ ʜʝʨʝʚʦʩʪʘʥʠ ʷʚʣʷʣʠ ʩʦʙʦʶ 

ʯʠʩʪʽ ʪʘ ʟʤʽʰʘʥʽ ʟʘ ʩʢʣʘʜʦʤ ʣʽʩʠ, ʷʢʽ ʟʫʩʪʨʽʯʘʣʠʩʷ ʥʘ ʨʽʟʥʠʭ ʪʠʧʘʭ ʜʽʣʷʥʦʢ (ʩʫʭʠʭ, 

ʩʚʽʞʠʭ, ʚʦʣʦʛʠʭ), ʟ ʚʠʩʦʢʠʤ ʢʣʘʩʦʤ ʙʦʥʽʪʝʪʫ (ɯ, ɯʘ) ʽ ʩʝʨʝʜʥʴʦʶ ʧʦʚʥʦʪʦʶ 0,8. 

ɺʩʴʦʛʦ ʟʨʫʙʘʥʦ 29 ʤʦʜʝʣʴʥʠʭ ʜʝʨʝʚ, ʫ ʪ.ʯ. 12 ʜʝʨʝʚ Abies alba, 9 ʜʝʨʝʚ Picea abies, 

5 ʜʝʨʝʚ Fagus sylvatica, 1 ʜʝʨʝʚʦ Quercus robur, 1 ʜʝʨʝʚʦ Ulmus glabra. ɺʽʜʽʙʨʘʥʦ 

223 ʟʨʘʟʢʠ (ʦʢʨʝʤʠʭ ʪʢʘʥʠʥ ʪʘ ʦʨʛʘʥʽʚ) ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʽʟ ʚʽʟʫʘʣʴʥʠʤʠ ʦʟʥʘʢʘʤʠ 

ʫʨʘʞʝʥʥʷ ʟʙʫʜʥʠʢʘʤʠ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ (ʜʝʨʝʚʘ ɯɯ ʪʘ ɯɯɯ ʢʘʪʝʛʦʨʽʾ ʩʘʥʽʪʘʨʥʦʛʦ 

ʩʪʘʥʫ) ʜʣʷ ʤʽʢʦʣʦʛʽʯʥʠʭ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʧʨʦʚʦʜʠʣʠ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʧʨʦʪʦʢʦʣʘʤʠ ʪʘ ʟʘ ʤʝʪʦʜʠʢʘʤʠ ɺ. ʇʘʪʠʢʠ ʪʘ 

ʩʧʽʚʘʚʪʦʨʽʚ (ʇʘʪʠʢʘ ʪʘ ʽʥ., 2017).  

ɺʠʟʥʘʯʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ. ʆʮʽʥʢʘ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʮʝʥʦʟʽʚ 

ʧʨʦʚʝʜʝʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʦʛʦ ʽʥʜʝʢʩʫ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ 

ʜʝʨʝʚʦʩʪʘʥʫ (ɯ.ʩ.), ʦʙʯʠʩʣʝʥʦʛʦ ʟʘ ʬʦʨʤʫʣʦʶ: 

, ʜʝ               (2.1) 

ɯʩ ï ʽʥʜʝʢʩ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚʦʩʪʘʥʫ, 

k1-k6 ï ʢʘʪʝʛʦʨʽʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚ (ʚʽʜ ɯ ʜʦ Vɯ), 

nʽ ï ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚ ʚʽʜʧʦʚʽʜʥʦʾ ʢʘʪʝʛʦʨʽʾ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ, 

N ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʙʣʽʢʦʚʘʥʠʭ ʜʝʨʝʚ. 

ɹʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ. ʂʣʘʩʠʯʥʽ ʙʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʘ ʜʦʟʚʦʣʷʶʪʴ 

ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ, ʦʩʥʦʚʥʫ ʧʦʤʠʣʢʫ ʪʘ ʜʦʚʽʨʯʠʡ 

ʽʥʪʝʨʚʘʣ, ʘʜʘʧʪʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʉʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʽʥʜʝʢʩʫ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚʦʩʪʘʥʫ 

ʜʣʷ ʢʦʞʥʦʾ ʧʨʦʙʥʦʾ ʧʣʦʱʽ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

„
˴̒

˴̒ ˴̒ ȣ ˴̒
          (2.2) 
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„ɯʩ ï ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʥ̔ʜʝʢʩʫ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ 

ʜʝʨʝʚʦʩʪʘʥʫ; 

k1-k6 ï ʢʘʪʝʛʦʨʽʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚʦʩʪʘʥʫ; 

ɯʩ ï ʽʥʜʝʢʩ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ; 

n1-n6 ï ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʢʘʪʝʛʦʨʽʾ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ; 

N ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ, ʰʪ.  

ʆʩʥʦʚʥʘ ʧʦʤʠʣʢʘ ʽʥʜʝʢʩʫ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ: 

ά˴ ̒
˴̒        (2.3) 

mɯʩ ï ʦʩʥʦʚʥʘ ʧʦʤʠʣʢʘ ʽʥʜʝʢʩʫ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ; 

„ɯʩ ï ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʥ̔ʜʝʢʩʫ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ 

ʜʝʨʝʚʦʩʪʘʥʫ; 

N ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ, ʰʪ.  

ɼʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ ʽʥʜʝʢʩʫ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ: 

ɡ˴ ̒ ˴̒ὤ ά˴  ̒    (2.4) 

ɡ˴  ̒ï ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ ʽʥʜʝʢʩʫ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ; 

ɯʩ ï ʽʥʜʝʢʩ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ; 

ὤ  ï ʢʚʘʥʪʠʣʽ ʥʦʨʤʦʚʘʥʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ (ʧʨʠ ʡʤʦʚʽʨʥʦʩʪʽ 

ʨ=0,95(Ŭ = 1ïʨ = 0,05); 

ʂʚʘʥʪʠʣʽ ʥʦʨʤʦʚʘʥʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ɯʤʦʚʽʨʥʽʩʪʴ 0,84 0,9 0,95 0,975 0,99 0,995 0,9975 0,999 0,9995 

ʂʚʘʥʪʠʣʴ  0,994 1,282 1,645 1,960 2,326 2,576 2,807 3,090 3,290 

mɯʩ ï ʦʩʥʦʚʥʘ ʧʦʤʠʣʢʘ ʽʥʜʝʢʩʫ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ 

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʭʚʦʨʦʙ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ 

ʨʦʩʣʠʥ ʜʦʩʣʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʾʭ ʟʙʫʜʥʠʢʽʚ ʚʢʣʶʯʘʣʘ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ: 

ʣʽʩʦʧʘʪʦʣʦʛʽʯʥʽ ʦʙʩʪʝʞʝʥʥʷ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʣʽʩʦʢʫʣʴʪʫʨʥʠʤʠ, 

ʣʽʩʦʽʥʚʝʥʪʘʨʠʟʘʮʽʡʥʠʤʠ ʪʘ ʬʽʪʦʧʘʪʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ; ʚʠʜʽʣʝʥʥʷ ʫʨʘʞʝʥʠʭ 

ʦʨʛʘʥʽʚ ʽ ʪʢʘʥʠʥ; ʚʠʜʽʣʝʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʯʠʩʪʽʡ ʢʫʣʴʪʫʨʽ; ʧʝʨʝʚʽʨʢʘ 

ʧʘʪʦʛʝʥʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʟʦʣʷʪʽʚ ʪʘ ʾʭ ʽʜʝʥʪʠʬʽʢʘʮʽʷ. 
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ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɼʣʷ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʘʥʦ ʟʨʘʟʢʠ ʜʝʨʝʚʠʥʠ, ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʭʚʦʾ/ʣʠʩʪʢʽʚ 

Abies alba, Picea abies, Fagus sylvatica, Quercus robur, Ulmus glabra ʟ ʪʠʧʦʚʠʤʠ 

ʦʟʥʘʢʘʤʠ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ. ɿʦʢʨʝʤʘ, ʜʣʷ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʚʽʜʙʠʨʘʣʠ ʤʘʪʝʨʽʘʣ ʫʨʘʞʝʥʦʾ ʜʝʨʝʚʠʥʠ (ʥʘ ʤʝʞʽ ʟʽ ʟʟʦʚʥʽ ʟʜʦʨʦʚʦʶ ʪʢʘʥʠʥʦʶ). 

ɹʘʢʪʝʨʽʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʚʽʜʽʙʨʘʥʠʭ ʟʨʘʟʢʽʚ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ 

ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʨʦʩʣʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʜʘʣʴʰʠʤ ʧʦʩʽʚʦʤ ʥʘ ʧʦʞʠʚʥʽ ʘʛʘʨʠʟʦʚʘʥʽ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʯʘʰʢʠ ʇʝʪʨʽ ʪʘ ʚʠʨʦʱʫʚʘʥʥʷʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 28 Áʉ ʚ ʫʤʦʚʘʭ 

ʪʝʨʤʦʩʪʘʪʫ ʧʨʦʪʷʛʦʤ 4-5 ʜʽʙ. ɺʽʜʙʠʨʘʣʠ ʜʣʷ ʘʥʘʣʽʟʫ ʢʦʣʦʥʽʾ ʙʘʢʪʝʨʽʡ ʽ ʚʽʜʩʽʚʘʣʠ 

ʥʘ ʘʛʘʨʠʟʦʚʘʥʝ ʧʦʞʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʚ ʧʨʦʙʽʨʢʠ.  

ʂʽʣʴʢʽʩʪʴ ʽʟʦʣʴʦʚʘʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʝʩʪʫʚʘʣʠ ʟʘ ʾʭʥʴʦʶ ʟʜʘʪʥʽʩʪʶ 

ʨʦʩʪʠ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ (ʢʘʨʪʦʧʣʷʥʠʡ ʘʛʘʨ, ʤôʷʩʦ-

ʧʝʧʪʦʥʥʠʡ ʘʛʘʨ, ʤôʷʩʦ-ʧʝʧʪʦʥʥʠʡ ʙʫʣʴʡʦʥ, ʩʦʣʦʜʦʚʠʡ ʝʢʩʪʨʘʢʪ ʘʛʘʨʫ, ʏʘʧʝʢʘ 

ʪʦʱʦ) ʟʘʣʝʞʥʦ ʚʽʜ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʘ ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɯʟ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʽʟʦʣʷʪʽʚ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʚʽʜʙʠʨʘʣʠ ʙʘʢʪʝʨʽʾ, ʱʦ ʚʦʣʦʜʽʶʪʴ 

ʦʟʥʘʢʘʤʠ ʬʽʪʦʧʘʪʦʛʝʥʽʚ ï ʪʦʙʪʦ ʥʘʷʚʥʽʩʪʶ ʮʝʣʶʣʦʣʽʪʠʯʥʦʾ ʪʘ ʧʝʢʪʦʣʽʪʠʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʝʡ, ʟʜʘʪʥʦʩʪʽ ʩʧʨʠʯʠʥʷʪʠ ʨʝʘʢʮʽʶ ʥʘʜʯʫʪʣʠʚʦʩʪʽ ʧʨʠ ʽʥʦʢʫʣʷʮʽʾ 

ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʩʫʩʧʝʥʟʽʻʶ ʪʠʪʨʦʤ 108ï109 ʢʣĬʤʣ-1 (ʟʘ ʩʪʘʥʜʘʨʪʦʤ ʢʘʣʘʤʫʪʥʦʩʪʽ) 

ʚ ʣʠʩʪʢʠ ʽʥʜʠʢʘʪʦʨʥʠʭ  ̔ʜʦʩʣʽʜʥʠʭ ʨʦʩʣʠʥ ʚ ʫʤʦʚʘʭ in vitro i in vivo. ʂʦʥʪʨʦʣʝʤ 

ʙʫʣʘ ʚʦʜʦʛʽʥʥʘ ʩʪʝʨʠʣʴʥʘ ʚʦʜʘ. 

ɻʣʶʢʦʟʦ-ʧʝʧʪʦʥʥʝ ʩʝʨʝʜʦʚʠʱʝ (ʩʝʨʝʜʦʚʠʱʝ ɽʡʢʤʘʥʘ), ʋʰʠʥʩʴʢʦʛʦ, ʟ 

ʘʩʧʘʨʘʛʽʥʦʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ. ʉʝʨʝʜʦʚʠʱʝ 

ʂʽʥʛʘ ï ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ Pseudomonas spp. ʥʘ ʦʩʥʦʚʽ ʚʠʨʦʙʥʠʮʪʚʘ ʬʣʫʦʨʝʩʮʝʾʥʫ.  

ʄʦʨʬʦʣʦʛʽʯʥʫ ʪʘ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʽʜʽʙʨʘʥʠʭ ʰʪʘʤʽʚ 

ʙʘʢʪʝʨʽʡ ʧʨʦʚʦʜʠʣʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʧʨʦʪʦʢʦʣʘʤʠ ʪʘ ʟʘ 

ʤʝʪʦʜʠʢʘʤʠ ɿ. ʂʣʝʤʝʥʪʘ ʪʘ ʩʧʽʚʘʚʪʦʨʽʚ (ʪʝʩʪ ʂʦʚʘʢʘ ʥʘ ʦʢʩʠʜʘʟʫ, ʪʝʩʪ ʍʴʶ-

ʃʝʡʬʩʦʥʘ, ʨʦʟʨʽʜʞʝʥʥʷ ʞʝʣʘʪʠʥʫ, ʟʨʦʩʪʘʥʥʷ ʚ 5%-ʤʫ NaCl, ʬʦʨʤʫʚʘʥʥʷ 

ʨʝʜʫʢʫʶʯʠʭ ʮʫʢʨʽʚ ʽʟ ʩʘʭʘʨʦʟʠ, ʫʪʚʦʨʝʥʥʷ ʢʠʩʣʦʪʠ ʟ ʚʫʛʣʝʚʦʜʽʚ ʽ ʽʥ.)  (Klement et 

al. 1990; Patyka et al., 2014; ʇʘʪʠʢʘ ʪʘ ʽʥ., 2017; Patyka et al., 2019). ɿʦʢʨʝʤʘ, 

ʤʽʥʝʨʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʆʤʝʣʴʷʥʩʴʢʦʛʦ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 
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ʟʜʘʪʥʦʩʪʽ ʽʟʦʣʴʦʚʘʥʠʭ ʙʘʢʪʝʨʽʡ ʬʝʨʤʝʥʪʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʠ ̔ʜʞʝʨʝʣʘ ʚʫʛʣʝʚʦʜʥʽʚ 

(ʣʘʢʪʦʟʫ, ʨʘʤʥʦʟʫ, ʢʩʠʣʦʟʫ, ʪʨʝʛʘʣʦʟʫ, ʤʘʣʴʪʦʟʫ, ʨʘʬʽʥʦʟʫ, L-ʘʨʘʙʽʥʦʟʫ, ʩʘʭʘʨʦʟʫ, 

ʬʨʫʢʪʦʟʫ, ʛʘʣʘʢʪʦʟʫ, ʩʦʨʙʽʪʦʣ, ʤʘʥʽʪʦʣ, ʛʣʽʮʝʨʦʣ, ʮʠʪʨʘʪ, ʩʘʣʽʮʠʥ). ɼʣʷ 

ʚʠʷʚʣʝʥʥʷ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ ʫ ʙʘʢʪʝʨʽʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʦʣʦʢʦ ʪʘ 

ʞʝʣʘʪʠʥ. ʆʢʩʠʜʘʟʦʥʝʛʘʪʠʚʥʽ ʚʠʜʽʣʝʥʽ ʽʟʦʣʷʪʠ ʙʘʢʪʝʨʽʡ ʜʦʩʣʽʜʠʣʠ ʜʣʷ ʾʭ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʚʠʚʯʘʣʠ ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʧʦʨʽʚʥʶʚʘʣʠ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ 

ʢʦʣʝʢʮʽʡʥʠʤʠ ʰʪʘʤʘʤʠ ʪʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʙʘʢʪʝʨʽʡ, ʥʘʚʝʜʝʥʠʤʠ ʫ ɺʠʟʥʘʯʥʠʢʫ 

ʙʘʢʪʝʨʽʡ (Bergey, 1994).  

ʅʘʟʚʠ ʚʠʜʽʚ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʽʟʦʣʷʪʽʚ ʥʘʚʝʜʝʥʦ ʟʘ ʚʠʟʥʘʯʥʠʢʘʤʠ (Bergey, 

1994) ʪʘ ʽʥʰʦʶ ʩʧʝʮʽʘʣʴʥʦʶ ʣʽʪʝʨʘʪʫʨʦʶ (Patyka et al., 2019). 

ʃʘʪʠʥʩʴʢʽ ʥʘʟʚʠ ʚʠʜʽʚ ʥʘʚʝʜʝʥʽ ʟʘ ʪʘʢʩʦʥʦʤʽʯʥʠʤʠ ʝʣʝʢʪʨʦʥʥʠʤʠ ʙʘʟʘʤʠ 

ʜʘʥʠʭ: ʚʠʱʠʭ ʨʦʩʣʠʥ ï ʟʘ: The Plant List (http://www.theplantlist.org), ʤʽʢʦʙʽʦʪʠ ï 

ʟʘ: Index Fungorum (https://www.indexfungorum.org), ʤʽʢʨʦʙʽʦʪʠ ï ʟʘ: List of 

Prokaryotic names with Standing in Nomenclature 

(http://www.bacterio.cict.fr/e/erwinia.html).  

ʊʝʩʪ ʥʘ ʬʽʪʦʧʘʪʦʛʝʥʥʽʩʪʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʘʪʦʛʝʥʥʦʩʪʽ ʚʠʜʽʣʝʥʠʭ ʙʘʢʪʝʨʽʡ 

ʧʨʦʚʦʜʠʣʠ, ʜʦʪʨʠʤʫʶʯʠʩʴ ʧʦʣʦʞʝʥʴ ʪʨʠʘʜʠ ɻʝʥʣʝïʂʦʭʘ. ɼʦʩʣʽʜʞʝʥʥʶ ʧʽʜʣʷʛʘʚ 

ʢʦʞʝʥ ʽʟ ʚʠʜʽʣʝʥʠʭ ʚʠʜʽʚ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ. ɼʦʜʘʪʢʦʚʦ ʜʣʷ ʢʦʥʪʨʦʣʶ 

(ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʧʘʪʦʛʝʥʥʽʩʪʴ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʦʣʝʢʮʽʡʥʽ ʰʪʘʤʠ ʧʦʜʽʙʥʠʭ ʚʠʜʽʚ 

ʙʘʢʪʝʨʽʡ ʟ ʚʽʜʜʽʣʫ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ɯʥʩʪʠʪʫʪʫ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʽ ʚʽʨʫʩʦʣʦʛʽʾ 

ʽʤ. ɼ.ʂ. ɿʘʙʦʣʦʪʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ. ɼʦʩʣʽʜ ʧʨʦʚʦʜʠʣʠ ʚ 3-ʭ ʢʨʘʪʥʽʡ ʧʦʚʪʦʨʥʦʩʪʽ. 

ɯʥʦʢʫʣʷʮʽʶ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʩʫʩʧʝʥʟʽʾ ʜʦʙʦʚʦʾ ʢʫʣʴʪʫʨʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (8,6ï9,9 

ʤʣʥ. ʂʋʆ/ʤʣ) ʧʨʦʚʦʜʠʣʠ ʚ ʧʘʛʦʥʠ ʜʦʩʣʽʜʥʠʭ ʨʦʩʣʠʥ ʪʘ ʨʦʩʣʠʥ-ʽʥʜʠʢʘʪʦʨʽʚ 

(Kalanchoe laciniata L., Nicotiana tabacum L., Phaseolus vulgaris L., Raphanus 

sativus L. (ʨʽʟʥʽ ʩʦʨʪʠ), Sorghum sudanense (Piper.) Stapf. ʪʘ ʨʦʩʣʠʥʠ ʨʦʜʫ Triticum 

L. ʪʘ ʽʥ.) ʚ ʫʤʦʚʘʭ in vivo ʪʘ in vitro. ʐʪʫʯʥʫ ʽʥʦʢʫʣʷʮʽʶ ʧʨʦʚʦʜʠʣʠ ʫ ʜʚʘ ʧʨʠʡʦʤʠ 

ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ 2020ï2023 ʨʨ.: ʫʨʘʞʝʥʥʷ 9 ʞʦʚʪʥʷ 2020 ʨ., 

ʨʝʻʩʪʨʘʮʽʷ 11 ʢʚʽʪʥʷ 2021 ʨ.; ɯɯ ʫʨʘʞʝʥʥʷ 2 ʪʨʘʚʥʷ 2022 ʨʦʢʫ, ʨʝʻʩʪʨʘʮʽʷ 14 

ʚʝʨʝʩʥʷ 2022 ʨʦʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʪʘ ʮʠʨʢʘʜʥʠʭ ʨʠʪʤʽʚ ʩʪʽʡʢʦʩʪʽ. 

ɹʫʣʠ ʧʨʦʚʝʜʝʥʽ ʧʦʟʠʪʠʚʥʠʡ (ʢʦʣʝʢʮʽʡʥʽ ʰʪʘʤʠ) ʽ ʥʝʛʘʪʠʚʥʠʡ (ʩʪʝʨʠʣʴʥʘ 

http://www.theplantlist.org/
http://www.bacterio.cict.fr/e/erwinia.html
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ʚʦʜʦʧʨʦʚʽʜʥʘ ʚʦʜʘ) ʢʦʥʪʨʦʣʽ. ɿʘʛʘʣʦʤ ʧʨʦʚʝʜʝʥʦ 90 ʤʘʥʽʧʫʣʷʮʽʡ ʰʪʫʯʥʦʛʦ 

ʽʥʬʽʢʫʚʘʥʥʷ. ʋ ʧʦʜʘʣʴʰʦʤʫ ʟ ʤʽʩʮʴ ʰʪʫʯʥʦʛʦ ʫʨʘʞʝʥʥʷ ʨʝʽʟʦʣʴʦʚʫʚʘʣʠ ʙʘʢʪʝʨʽʾ 

ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʧʦʨʽʚʥʷʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʊʝʩʪ ʽʥʜʝʢʩʫ ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʨʦʬʽʣʶ (API). ɿʘʚʜʷʢʠ ʧʦʜʘʣʴʰʽʡ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʽʟʦʣʷʪʽʚ, ʟʦʢʨʝʤʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʪʝʩʪ-

ʩʠʩʪʝʤʠ API 20E, ʚʩʪʘʥʦʚʣʝʥʦ ʪʘ ʧʝʨʝʚʽʨʝʥʦ ʥʘʩʪʫʧʥʽ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʽʟʦʣʷʪʽʚ: ʟʜʘʪʥʽʩʪʴ ʩʠʥʪʝʟʫʚʘʪʠ ɓ-ʛʘʣʘʢʪʦʟʠʜʘʟʫ, ʘʨʛʽʥʽʥʜʠʛʽʜʨʦʣʘʟʫ, 

ʣʽʟʠʥʜʝʢʘʨʙʦʢʩʠʣʘʟʫ, ʫʨʝʘʟʫ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʩʽʨʢʦʚʦʜʥʶ, ʽʥʜʦʣʫ, 

ʘʮʝʪʦʥʫ, ʬʝʨʤʝʥʪʫʚʘʥʥʷ ʛʣʶʢʦʟʠ, ʤʘʥʽʪʫ, ʩʦʨʙʽʪʫ, ʽʥʦʟʠʪʫ, ʨʘʤʥʦʟʠ, ʩʘʭʘʨʦʟʠ, 

ʤʝʣʽʙʽʦʟʠ, ʘʤʽʛʜʘʣʽʥʫ ʽ ʘʨʘʙʽʥʦʟʠ. ʉʪʨʠʧʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʽʥʩʪʨʫʢʮʽʾ ʚʠʨʦʙʥʠʢʘ. ʋʩʽ ʪʝʩʪʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʫ ʪʨʴʦʭ ʙʽʦʣʦʛʽʯʥʠʭ 

ʧʦʚʪʦʨʥʦʩʪʷʭ. ʇʨʦʬʽʣʽ ʘʥʘʣʽʪʠʯʥʠʭ ʽʥʜʝʢʩʽʚ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʯʝʨʝʟ 24 ʪʘ 48 

ʛʦʜʠʥ ʽʥʢʫʙʘʮʽʾ ʧʨʠ 37 ÁC. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʧʨʦʚʦʜʠʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʟʠ ʜʘʥʠʭ 

ʙ̔ ʦʭʽʤʽʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ çABISè. 

ʊʝʩʪʠ ʥʘ ʧʝʢʪʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ. ʉʪʝʨʠʣʽʟʦʚʘʥʽ ʟʜʦʨʦʚʽ ʙʫʣʴʙʠ 

ʢʘʨʪʦʧʣʽ ʥʘʨʽʟʘʣʠ ʩʢʠʙʦʯʢʘʤʠ ʽ ʧʦʤʽʱʘʣʠ ʚ ʯʘʰʢʠ ʇʝʪʨʽ. ʉʪʝʨʠʣʴʥʽ ʧʘʧʝʨʦʚʽ 

ʜʠʩʢʠ ʜʽʘʤʝʪʨʦʤ 5 ʤʤ ʟʘʤʦʯʫʚʘʣʠ ʚ ʢʫʣʴʪʫʨʽ ʙʘʢʪʝʨʽʡ ʥʘ ʥʽʯ ʧʨʠ 1Ĭ108 ʂʋʆ ʥʘ 

ʤʣ ʧʨʦʪʷʛʦʤ 10 ʭʚʠʣʠʥ. ɿʤʦʯʝʥʽ ʜʠʩʢʠ ʧʦʪʽʤ ʧʦʤʽʩʪʠʣʠ ʥʘ ʩʢʠʙʦʯʢʠ ʢʘʨʪʦʧʣʽ. 

ʏʘʰʢʠ ʇʝʪʨʽ ʽʥʢʫʙʫʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 25 Áʉ ʧʨʦʪʷʛʦʤ 2ï3 ʜʽʙ. ɺ ʷʢʦʩʪʽ 

ʢʦʥʪʨʦʣʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʝʨʠʣʽʟʦʚʘʥʫ H2O. ɿʜʘʪʥʽʩʪʴ ʰʪʘʤʽʚ ʤʘʮʝʨʫʚʘʪʠ 

ʪʢʘʥʠʥʠ ʢʘʨʪʦʧʣʽ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʨʦʪʷʛʦʤ 7 ʜʥʽʚ. ʄʘʮʝʨʘʮʽʷ ʪʢʘʥʠʥʠ ʢʘʨʪʦʧʣʽ ʘʙʦ 

ʾʾ ʚʽʜʩʫʪʥʽʩʪʴ ʜʘʚʘʣʘ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʘʢʪʠʚʥʽʩʪʴ ʢʫʣʴʪʫʨʠ (ʇʘʪʠʢʘ ʪʘ ʽʥ., 2017). 

 ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʽʟʦʣʷʪʽʚ ʙʘʢʪʝʨʽʡ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʩʝʢʚʝʥʫʚʘʥʥʷ ʙʘʢʪʝʨʽʾ ʚʠʨʦʱʫʚʘʣʠ ʥʘ ʢʘʨʪʦʧʣʷʥʦ-

ʛʣʶʢʦʟʥʦʤʫ ʘʛʘʨʽ ʧʨʦʪʷʛʦʤ 48 ʛʦʜʠʥ. ɻʝʥʦʤʥʫ ɼʅʂ ʚʠʜʽʣʷʣʠ ʽʟ ʩʫʩʧʝʥʟʽʾ 

ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʙʦʨʫ GeneJet Genomic DNA Purification Kit 

(ThermoScientific) ʟʛʽʜʥʦ ʟ ʧʨʦʪʦʢʦʣʦʤ ʚʠʨʦʙʥʠʢʘ. ʈʝʘʢʮʽʡʥʘ ʩʫʤʽʰ ʜʣʷ ʇʃʈ 

ʦʙôʻʤʦʤ 25 ʤʢʣ ʤʽʩʪʠʣʘ 12,5 ʤʢʣ 2ĬDreamTaq PCR Master Mix (ThermoScientific), 

30 ʧ/ʤʦʣʴ ʢʦʞʥʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʧʨʘʡʤʝʨʘ (27F: 5ǋ-

AGAGTTTGATCMTGGCTCAG-3ǋ ʽ 1492r: 5ǋ-CGGTTACCTTGTTACGACTT-3ǋ) 
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ʽ 50 ʥ/ʛ ʤʘʪʨʠʮʽ ɼʅʂ. ɸʤʧʣʽʬʽʢʘʮʽʶ 16S ʨɼʅʂ ʧʨʦʚʦʜʠʣʠ ʚ Mastercycler Personal 

5332 (Eppendorf) ̔ʟ ʪʘʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʮʠʢʣʘʤʠ: ʧʦʯʘʪʢʦʚʘ ʜʝʥʘʪʫʨʘʮʽʷ ï 

95 ÁC, 2 ʭʚ; 30 ʮʠʢʣʽʚ ï 95 Áʉ, 30 ʩ; 55 ÁC, 45 ʩ; 72 ÁC, 90 ʩ; ʢʽʥʮʝʚʘ ʝʣʦʥʛʘʮʽʷ ï 

72 Áʉ, 7 ʭʚ. ɸʤʧʣʽʢʦʥ ʨʦʟʤʽʨʦʤ ~1500 ʧ.ʦ. ʧʨʦʧʫʩʢʘʣʠ ʥʘ 1,7 % ʘʛʘʨʦʟʥʦʤʫ ʛʝʣʽ, 

ʱʦ ʤʽʩʪʠʪʴ 0,01 % ʙʨʦʤʽʜʫ ʝʪʠʜʽʶ, ʽ ʚʽʟʫʘʣʽʟʫʚʘʣʠ ʚ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʤʫ ʩʚʽʪʣʽ. 

ʇʦʪʽʤ ʬʨʘʛʤʝʥʪ ʙʫʚ ʚʠʨʽʟʘʥʠʡ ʟ ʛʝʣʶ ʪʘ ʦʯʠʱʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ Zymoclean Gel 

DNA Recovery Kit (ZymoResearch, Irvine, CA, USA). ʂʦʥʮʝʥʪʨʘʮʽʶ ɼʅʂ 

ʚʠʤʽʨʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ DS-11 FX+ (DeNovix, Wilmington DE, USA). ʈʝʘʢʮʽʶ 

ʩʝʢʚʝʥʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ʦʙʦʭ ʥʘʧʨʷʤʢʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ çBigDye Terminator v 

3.1 Cycle Sequencing Kitè ʫ Genetic Analyzer 3130 (Applied Biosystems, ʉʐɸ). 

ʆʪʨʠʤʘʥʽ ʥʫʢʣʝʦʪʠʜʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦʨʽʚʥʶʚʘʣʠ ʟ ʪʘʢʠʤʠ ʚ GenBank ʟʘ 

ʜʦʧʦʤʦʛʦʶ NCBI Blastn (http://www.ncbi.nlm.nih.gov/blast). MEGA 11 (Tamura, et 

al., 2021) ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ 16S 

ʨɼʅʂ ʪʘ ʬʽʣʦʛʝʥʝʪʠʯʥʠʡ ʘʥʘʣʽʟ; ʜʝʥʜʨʦʛʨʘʤʠ ʛʝʥʝʪʠʯʥʠʭ ʟʚᾷ̫ ʟʢʽʚ ʙʫʣʠ 

ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ Neighbor Joining ʽ 2-ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʤʦʜʝʣʽ 

ʂʽʤʫʨʠ. ʅʫʢʣʝʦʪʠʜʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʛʝʥʽʚ 16S ʨʈʅʂ ʙʫʣʠ ʟʘʚʘʥʪʘʞʝʥʽ ʟ GenBank 

ʽ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʬʽʣʦʛʝʥʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ.  

 ɸʥʪʘʛʦʥʽʩʪʠʯʥʽ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ. ɺʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʤʽʞ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ 

ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ï ʟʙʫʜʥʠʢʽʚ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʚʠʜʽʚ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ï ʚʠʚʯʘʣʠ ʤʝʪʦʜʦʤ ʚʽʜʪʝʨʤʽʥʦʚʘʥʦʛʦ ʘʥʪʘʛʦʥʽʟʤʫ. 

ʅʘ ʧʦʚʝʨʭʥʶ ʢʘʨʪʦʧʣʷʥʦʛʦ ʘʛʘʨʫ (ʂɸ) ʚ ʯʘʰʢʠ ʇʝʪʨʽ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʶ ʧʝʪʣʝʶ 

ʟʘʩʽʚʘʣʠ ʙʘʢʪʝʨʽʘʣʴʥʫ ʤʘʩʫ ʦʩʥʦʚʥʦʾ ʦʜʥʦʜʦʙʦʚʦʾ ʢʫʣʴʪʫʨʠ ʧʦ ʜʽʘʤʝʪʨʫ. ʏʝʨʝʟ 5ï

7 ʜʽʙ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʪʝʨʤʦʩʪʘʪʫ (ʧʨʠ ʩʝʨʝʜʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʥʝ ʥʠʞʯʝ 

28 Üʉ) ʥʘ ʚʽʜʩʪʘʥʽ 1 ʤʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʦʩʥʦʚʥʦʾ ʢʫʣʴʪʫʨʠ ʧʽʜʩʽʚʘʣʠ ʪʝʩʪʦʚʫ 

ʢʫʣʴʪʫʨʫ. ʇʦʧʝʨʝʜʥʴʦ ʦʜʥʦʜʦʙʦʚʫ ʘʛʘʨʦʚʫ ʢʫʣʴʪʫʨʫ ʨʦʟʚʦʜʠʣʠ ʚʦʜʦʛʽʥʥʦʶ 

ʩʪʝʨʠʣʴʥʦʶ ʚʦʜʦʶ ʜʦ ʩʪʘʥʜʘʨʪʫ ʢʘʣʘʤʫʪʥʦʩʪʽ ʟ ʪʠʪʨʦʤ 108 ʂʋʆĬʤʣ-1. ʆʙʣʽʢ 

ʨʝʟʫʣʴʪʘʪʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʯʝʨʝʟ 48 ʪʘ 144 ʛʦʜʠʥʠ. ʇ̔ ʜ ʯʘʩ ʦʙʣʽʢʫ ʚʨʘʭʦʚʫʚʘʣʠ 

ʚʽʜʩʫʪʥʽʩʪʴ ʘʙʦ ʥʘʷʚʥʽʩʪʴ ʨʦʩʪʫ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ.  

ʉʪʫʧʽʥʴ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʰʪʘʤʽʚ ʦʮʽʥʶʚʘʣʠ ʟʘ 

ʨʦʟʤʽʨʘʤʠ ʟʦʥ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʢʫʣʴʪʫʨ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ. ʂʫʣʴʪʫʨʘ 

http://www.ncbi.nlm.nih.gov/blast
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ʚʚʘʞʘʣʘʩʴ ʥʝʘʢʪʠʚʥʦʶ, ʷʢʱʦ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʩʢʣʘʜʘʣʘ 0 ʤʤ, ʩʣʘʙʦʘʢʪʠʚʥʦʶ 

ï ʚʽʜ 1 ʜʦ 10 ʤʤ, ʩʝʨʝʜʥʴʦʘʢʪʠʚʥʦʶ ï ʚʽʜ 11 ʜʦ 20 ʤʤ, ʚʠʩʦʢʦʘʢʪʠʚʥʦʶ ï ʚʠʱʝ 

20 ʤʤ. ʇʨʘʢʪʠʢʫʚʘʣʘʩʴ ʪʨʠʢʨʘʪʥʘ ʧʦʚʪʦʨʥʽʩʪʴ ʜʦʩʣʽʜʽʚ. 

ʊʘʢʦʞ ʧʨʦʚʦʜʠʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʽʟʦʣʴʦʚʘʥʠʭ ʥʘʤʠ 

ʪʘ ʝʪʘʣʦʥʥʠʭ ʙʘʢʪʝʨʽʡ, ʛʨʠʙʽʚ ʪʘ ʙʘʮʠʣ. ɹʘʢʪʝʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʰʪʘʤʽʚ ʟʘʩʽʚʘʣʠ 

ʚ ʯʘʰʢʠ ʇʝʪʨʽ ʥʘ ʘʛʘʨʠʟʦʚʘʥʝ ʧʽʜʩʫʰʝʥʝ ʩʝʨʝʜʦʚʠʱʝ ʢʽʣʴʮʝʤ (ʨʘʜʽʫʩ 20 ʤʤ) ʡ 

ʽʥʢʫʙʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 24 ʛʦʜ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 28 Üʉ. ʄʽʮʝʣʽʡ ʬʽʪʦʧʘʪʦʛʝʥʫ 

ʧʦʤʽʩʪʠʣʠ ʫ ʮʝʥʪʨʽ ʩʬʦʨʤʦʚʘʥʦʛʦ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʢʽʣʴʮʷ ʽ ʧʨʦʜʦʚʞʫʚʘʣʠ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ 10 ʜʽʙ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. 

ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʬʽʪʦʛʦʨʤʦʥʽʚ ʘʫʢʩʠʥʦʚʦʾ ʧʨʠʨʦʜʠ ʫ ʢʫʣʴʪʫʨʘʣʴʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʰʪʘʤʫ Bacillus subtilis 

ʧʨʦʜʫʢʫʚʘʪʠ ʘʫʢʩʠʥʠ (ʽʥʜʦʣʽʣʪʨʠʦʮʪʦʚʫ ʢʠʩʣʦʪʫ) ʟʘʩʪʦʩʦʚʘʥʦ ʢʦʣʦʨʠʤʝʪʨʠʯʥʠʡ 

ʤʝʪʦʜ ʥʘ ʦʩʥʦʚʽ ʨʝʘʢʪʠʚʫ ʉʘʣʴʢʦʚʩʴʢʦʛʦ (0,01 ʄ FeCl3 ʚ 35%-ʽʡ HClO4). ɼʣʷ 

ʮʴʦʛʦ ʢʣʽʪʠʥʠ ʙʘʢʪʝʨʽʡ ʧʨʦʪʷʛʦʤ 96 ʛʦʜʠʥ ʥʘʨʦʱʫʚʘʣʠ ʫ ʩʝʨʝʜʦʚʠʱʽ ʂʽʥʛʘ ʟ 

ʜʦʜʘʚʘʥʥʷʤ 0,5 % ʪʨʠʧʪʦʬʘʥʫ ʚ ʢʦʣʙʘʭ ʥʘ ʢʘʯʘʣʮʽ (240 ʦʙ/ʭʚ). ʋ ʤʽʢʨʦʧʨʦʙʽʨʢʠ 

ʚʽʜʙʠʨʘʣʠ 1,5 ʤʣ ʦʪʨʠʤʘʥʦʾ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʩʫʩʧʝʥʟʽʾ ʪʘ ʧʨʦʪʷʛʦʤ 10 ʭʚ 

ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ (13000 ʦʙ./ʭʚ). ʋ ʧʨʦʙʽʨʢʠ ʜʦʜʘʚʘʣʠ 4 ʤʣ ʨʝʘʢʪʠʚʫ 

ʉʘʣʴʢʦʚʩʴʢʦʛʦ ʪʘ 1 ʤʣ ʥʘʜʦʩʘʜʦʚʦʾ ʨʽʜʠʥʠ. ʅʘʷʚʥʽʩʪʴ ʽʥʜʦʣʽʣʪʨʠʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ 

ʫ ʢʫʣʴʪʫʨʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʟʘ ʥʘʷʚʥʽʩʪʶ ʪʠʧʦʚʦʛʦ ʨʦʞʝʚʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ, ʘ ʚʤʽʩʪ ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ULAB 102 UV (ʜʦʚʞʠʥʘ 

ʭʚʠʣʽ ï 530 ʥʤ). ʗʢ ʢʦʥʪʨʦʣʴ ʚʠʢʦʨʠʩʪʘʣʠ ʩʪʝʨʠʣʴʥʝ ʧʦʞʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʟ 

ʪʨʠʧʪʦʬʘʥʦʤ ʙʝʟ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ.  

ʄʽʢʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʟʙʫʜʥʠʢʽʚ ʤʽʢʦʟʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʩʧʝʮʽʘʣʴʥʽ ʤʘʢʨʦʩʢʦʧʽʯʥʽ, ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʪʘ ʤʽʢʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɯʜʝʥʪʠʬʽʢʘʮʽ ʁʟʽʙʨʘʥʠʭ ʬʽʪʦʧʘʪʦʣʦʛʽʯʥʠʭ ʟʨʘʟʢʽʚ ʧʨʦʚʦʜʠʣʠ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʫʤʦʚʘʭ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʩʚʽʪʣʦʚʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʾ 

ʣʘʙʦʨʘʪʦʨʽʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʢʣʽʪʠʥʥʦʾ ʽʥʞʝʥʝʨʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʜʫ (ʨʦʜʫ) 

ʤʘʢʨʦʤʽʮʝʪʽʚ ʟʜʽʡʩʥʶʚʘʣʠʩʴ ʟʘʭʦʜʠ, ʷʢʽ ʩʧʨʠʷʣʠ ʨʷʩʥʦʤʫ ʩʧʦʨʦʥʦʰʝʥʥʶ ï 
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ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʯʘʩʪʠʥ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʷʢʽ ʧʦʤʽʱʘʣʠ ʫ ʯʘʰʢʠ ʇʝʪʨʽ ʫ ʚʦʣʦʛʽ 

ʢʘʤʝʨʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 25 ÜC ʧʨʦʪʷʛʦʤ 7ï10 ʜʥʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʜʝʨʝʚʦʨʫʡʥʽʚʥʠʭ ʛʨʠʙʽʚ ʧʨʦʚʦʜʠʣʠ ʫ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʟ̔ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʽʢʨʦʩʢʦʧʘ ʄɹɯ-3 ʽ ʙʽʥʦʢʫʣʷʨʥʦʾ ʣʫʧʠ 

ʄɹʉ-9. ʄʘʢʨʦʩʢʦʧʽʯʥ ̔ʩʪʨʫʢʪʫʨʠ ʚʠʚʯʘʣʠ ʧʨʠ ʟʙʽʣʴʰʝʥʥʷʭ ʦʢʫʣʷʨʘ ʚʽʜ Ĭ8 ʜʦ 

Ĭ100. ɼʣʷ ʚʠʚʯʝʥʥʷ ʤʽʢʨʦʩʪʨʫʢʪʫʨ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʠʤʯʘʩ ̔ʤʽʢʨʦʧʨʝʧʘʨʘʪʠ ʧʽʜ 

ʤʽʢʨʦʩʢʦʧʦʤ (ʦʙᾷʻʢʪʠʚʠ Ĭ8, Ĭ20, Ĭ40, ʦʢʫʣʷʨ Ĭ15).  

ɸʥʘʣʽʟ ʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʤʽʢʦʙʽʦʪʠ ʣʽʩʦʚʠʭ 

ʝʢʦʩʠʩʪʝʤ ʣʽʩʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʦʧʨʘʮʶʚʘʥʥʽ ʚʣʘʩʥʠʭ 

ʛʝʨʙʘʨʥʠʭ ʟʙʦʨʽʚ ʤʽʮʝʪʽʚ ʽʟ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ 

ʚʧʨʦʜʦʚʞ 2019-2023 ʨʨ. ʆʢʨʝʤʘ ʽʥʬʦʨʤʘʮʽʷ ʦʪʨʠʤʘʥʘ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʽʜ ʯʘʩ 

ʨʦʙʦʪʠ ʽʟ ʛʝʨʙʘʨʥʠʤʠ ʟʨʘʟʢʘʤʠ ʬʫʥˇʘʨʽ ʁʢʘʬʝʜʨʠ ʣʽʩʽʚʥʠʮʪʚʘ ʅʋɹʽʇ ʋʢʨʘʾʥʠ, 

ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʙʘʟʠ ʜʘʥʠʭ çʉʚʽʪ ʛʨʠʙʽʚ ʋʢʨʘʾʥʠè (http://gribi.net.ua/).  

ʈʦʟʧʦʜʽʣ ʪʨʦʬʽʯʥʦʛʦ ʣʘʥʮʶʛʘ ʚʠʷʚʣʝʥʠʭ ʥʘʤʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʤʽʢʦʙʽʦʪʠ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽʡ ʪʨʦʬʽʯʥʽʡ ʩʧʝʮʽʘʣʽʟʘʮʽʾ (ʦʩʦʙʣʠʚʦʩʪʷʭ ʞʠʚʣʝʥʥʷ 

ʛʝʪʝʨʦʪʨʦʬʥʠʭ ʦʨʛʘʥʽʟʤʽʚ). ʅʘʨʘʟʽ ʚʦʥʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʽ ʚʝʣʠʢʽ ʛʨʫʧʠ: 

ʧʘʨʘʟʠʪʠ (ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʜʣʷ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ ʽʟ ʞʠʚʠʭ 

ʢʣʽʪʠʥ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʞʠʪʪʷ) ʽ ʩʘʧʨʦʪʨʦʬʠ (ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʞʠʚʥʽ 

ʨʝʯʦʚʠʥʠ ʜʣʷ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ ʽʟ ʚʽʜʤʝʨʣʠʭ ʢʣʽʪʠʥ). ʎʝ ʟʘʟʚʠʯʘʡ ʧʨʠʪʘʤʘʥʥʦ 

ʢʨʘʡʥʽʤ ʪʠʧʦʚʠʤ ʧʨʝʜʩʪʘʚʥʠʢʘʤ ʪʨʦʬʽʯʥʦʛʦ ʣʘʥʮʶʛʘ ʮʘʨʩʪʚʘ Fungi. ʉʝʨʝʜ 

ʚʠʷʚʣʝʥʠʭ ʛʨʠʙʽʚ ʥʘ ʜʦʩʣʽʜʥʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥʘʭ ʚʠʦʢʨʝʤʣʝʥʽ ʦʙʣʽʛʘʪʥʽ 

ʧʘʪʦʛʝʥʠ ï ʆʇ (ʝʢʦʣʦʛʽʯʥʦʶ ʥʽʰʝʶ ʮʽʻʾ ʛʨʫʧʠ ʛʨʠʙʽʚ ʻ ʞʠʚʽ ʪʢʘʥʠʥʠ ʨʦʩʣʠʥ ʽ 

ʚʦʥʠ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʥʝ ʟʜʘʪʥʽ ʜʦ ʩʘʧʨʦʪʨʦʬʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʩʠʥʦʥʽʤʦʤ ʻ 

ʪʝʨʤʽʥ çʙʽʦʪʨʦʬʠè); ʬʘʢʫʣʴʪʘʪʠʚʥʽ (ʥʝʦʙʦʚԁʷʟʢʦʚʽ) ʧʘʪʦʛʝʥʠ ï ʌʇ (ʧʝʨʝʚʘʞʥʫ 

ʯʘʩʪʠʥʫ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʦʚʦʜʷʪʴ ʥʘ ʤʝʨʪʚʦʤʫ ʩʫʙʩʪʨʘʪʽ, ʘʣʝ ʟʜʘʪʥʽ 

ʧʨʦʜʦʚʞʫʚʘʪʠ ʞʠʚʣʝʥʥʷ ʥʘ ʞʠʚʦʤʫ ʩʫʙʩʪʨʘʪʽ, ʩʠʥʦʥʽʤʦʤ ʻ ʪʝʨʤʽʥ 

çʥʝʢʪʨʦʪʨʦʬʠè). ʌʘʢʫʣʴʪʘʪʠʚʥʽ (ʥʝʦʙʦʚԁʷʟʢʦʚʽ) ʩʘʧʨʦʪʨʦʬʠ ï ʌʉ (ʧʝʨʝʚʘʞʥʫ 

ʯʘʩʪʠʥʫ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʦʚʦʜʷʪʴ ʥʘ ʞʠʚʦʤʫ ʩʫʙʩʪʨʘʪʽ, ʘʣʝ ʟʜʘʪʥʽ ʧʨʦʜʦʚʞʫʚʘʪʠ 

ʞʠʚʣʝʥʥʷ ʥʘ ʤʝʨʪʚʦʤʫ ʩʫʙʩʪʨʘʪʽ); ʦʙʣʽʛʘʪʥʽ ʩʘʧʨʦʪʨʦʬʠ ï ʆʉ (ʞʠʚʫʪʴ 

ʚʠʢʣʶʯʥʦ ʥʘ ʤʝʨʪʚʦʤʫ ʩʫʙʩʪʨʘʪʽ); ʤʽʢʦʨʠʟʦʫʪʚʦʨʶʶʯʽ ʛʨʠʙʠ ï ʄɻ 
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(ʩʠʤʙʽʦʪʨʦʬʥʽ ʚʠʜʠ, ʷʢʽ ʩʧʽʚʽʩʥʫʶʪʴ ʟ ʢʦʨʽʥʥʷʤ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʽ ʻ ʦʙʽʛʘʪʥʠʤʠ 

(ʦʙʦʚᾷʷʟʢʦʚʠʤʠ) ʝʢʟʦ-, ʝʥʜʦ- ʪʘ ʝʢʟʦʝʥʜʦʛʝʥʥʠʤʠ ʤʽʢʦʨʠʟʦʫʪʚʦʨʶʚʘʯʘʤʠ). 

ɺʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ ʚʩʽ ʚʠʷʚʣʝʥʽ ʛʨʠʙʠ ʻ ʢʩʠʣʦʪʨʦʬʘʤʠ, ʪʦʙʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʣʷ ʩʚʦʛʦ ʞʠʚʣʝʥʥʷ ʜʝʨʝʚʠʥʫ (ʩʪʦʚʙʫʨʠ, ʢʦʨʽʥʥʷ, ʧʘʛʦʥʠ), ʪʦ ʜʣʷ ʨʦʟʤʝʞʫʚʘʥʥʷ 

ʬʘʢʫʣʴʪʘʪʠʚʥʠʭ ʩʘʧʨʦʪʨʦʬʽʚ ʽ ʧʘʪʦʛʝʥʽʚ ʚʽʜ ʽʥʰʠʭ ʩʫʙʩʪʨʘʪʽʚ, ʥʘ ʷʢʠʭ ʚʦʥʠ 

ʨʦʟʚʠʚʘʶʪʴʩʷ, ʚ ʜʘʥʫ ʩʠʩʪʝʤʘʪʠʢʫ ʘʚʪʦʨʘʤʠ ʜʦʜʘʥʦ ʩʣʦʚʦ çʢʩʠʣʦʪʨʦʬè. ʊʘʢʦʞ 

ʧʨʠ ʨʦʟʧʦʜʽʣʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ ʛʨʠʙʽʚ ʨʽʟʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʦ 

ʪʝʨʤʽʥʠ çʦʙʣʽʛʘʪʥʠʡ ʧʘʪʦʛʝʥè, çʬʘʢʫʣʴʪʘʪʠʚʥʠʡ ʧʘʪʦʛʝʥè (ʟʘʤʽʩʪʴ ʚʞʠʚʘʥʠʭ 

çʦʙʣʽʛʘʪʥʠʡ ʧʘʨʘʟʠʪè, çʬʘʢʫʣʴʪʘʪʠʚʥʠʡ ʧʘʨʘʟʠʪè). ʊʘʢʠʡ ʧʽʜʭʽʜ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʙʫʢʚʘʣʴʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʧʦʥʷʪʪʷ çʧʘʪʦʛʝʥè (ʚʽʜ ʛʨʝʮ. ˊŬɗɞɔɏɜŮɘŬ ï çʪʦʡ, ʱʦ 

ʩʧʨʠʯʠʥʷʻ ʩʪʨʘʞʜʘʥʥʷè), ʪʦʙʪʦ ʦʨʛʘʥʽʟʤʽʚ (ʟʘʟʚʠʯʘʡ ʤʽʢʦ- ʪʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ), 

ʱʦ ʟʜʘʪʥʽ ʩʧʨʠʯʠʥʠʪʠ ʽʥʬʝʢʮʽʡʥʫ ʧʘʪʦʣʦʛʽʶ. ʑʦʜʦ ʪʝʨʤʽʥʫ çʧʘʨʘʟʠʪè (ʚʽʜ (ʛʨʝʮ. 

ɄŬɟɎůɘŰɞ ï çʥʘʭʣʽʙʥʠʢè), ʪʦ ʡʦʛʦ ʜʦʨʝʯʥʦ ʚʽʜʥʝʩʝʥʦ ʜʦ ʯʠʥʥʠʢʽʚ ʞʠʚʦʾ ʧʨʠʨʦʜʠ, 

ʱʦ ʩʧʨʠʯʠʥʶʶʪʴ ʧʦʰʢʦʜʞʝʥʥʷ, ʷʢʽ ʥʝ ʧʦʚᾷʷʟʘʥʽ ʟ ʽʥʬʝʢʮʽʻʶ (ʧʘʪʦʣʦʛʽʯʥʠʤ 

ʧʨʦʮʝʩʦʤ). ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʪʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʨʦʟʤʝʞʫʚʘʪʠ ʨʽʟʥʽ ʚʠʜʠ ʚʧʣʠʚʫ 

ʥʘ ʨʦʩʣʠʥʫ (ʽʥʬʝʢʮʽʡʥʠʡ ʽ ʥʝʽʥʬʝʢʮʽʡʥʠʡ). ʋ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʦʙ'ʻʜʥʫʚʘʪʠ 

ʧʽʜ ʦʜʥʽʻʶ ʥʘʟʚʦʶ ʨʽʟʥʽ ʟʘ  ʩʫʪʥʽʩʪʶ ʧʨʦʮʝʩʠ  ʥʝʜʦʨʝʯʥʦ. 

ʈʦʟʧʦʜʽʣ ʟʘ ʤʽʢʦʛʦʨʠʟʦʥʪʘʤʠ: 1 ï ʢʦʨʝʥʝʚʠʡ; 2 ï ʥʘʜˇʨʫʥʪʦʚʠʡ (ʫ ʪ.ʯ.  

ʩʫʭʦʩʪʽʡ, ʧʦʚʘʣʝʥʽ ʜʝʨʝʚʘ, ʚʽʜʤʝʨʣʽ ʛʽʣʢʠ); 3 ï ʢʦʤʣʝʚʠʡ; 4 ï ʩʪʦʚʙʫʨʦʚʠʡ; 5 ï 

ʢʨʦʥʦʚʠʡ; òïò ï ʥʝ ʚʠʷʚʣʝʥʦ. 

ʊʨʘʧʣʷʥʥʷ ʚʠʜʫ ʦʮʽʥʶʚʘʣʠ ʟʘ ʫʤʦʚʥʦʶ ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ: + ï ʜʫʞʝ ʨʽʜʢʦ; 

1 ï ʨʽʜʢʦ; 2 ï ʥʝ ʨʽʜʢʦ; 3 ï ʯʘʩʪʦ; 4 ï ʜʫʞʝ ʯʘʩʪʦ. ʐʢʘʣʘ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʧʽʜʩʪʘʚʽ 

ʨʦʟʨʘʭʫʥʢʫ ʩʝʨʝʜʥʽʭ ʯʘʩʪʦʢ ʫʯʘʩʪʽ ʚʠʜʽʚ (ʟʘ ʥʘʷʚʥʦʩʪʽ ʧʣʦʜʦʚʠʭ ʪʽʣ) ʫ ʩʢʣʘʜʽ 

ʩʧʽʣʴʥʦʪʠ ʟʘ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʙʘʛʘʪʦʨʽʯʥʦʾ ʱʦʨʽʯʥʦʾ 

ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ ʩʧʦʩʪʝʨʝʞʝʥʴ). 

ʏʠʩʝʣʴʥʽʩʪʴ ʚʠʜʫ (ʷʢ ʢʽʣʴʢʽʩʪʴ ʦʩʦʙʠʥ ʥʘ ʦʜʠʥʠʮʶ ʥʘʩʝʣʝʥʦʛʦ ʧʨʦʩʪʦʨʫ) 

ʦʮʽʥʶʚʘʣʠ ʟʘ ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ: + ï ʜʫʞʝ ʨʽʜʢʦ; 1 ï ʨʽʜʢʦ ʪʘ ʨʦʟʩʽʷʥʦ; 2 ï ʥʝ ʨʷʩʥʦ; 

3 ï ʨʷʩʥʦ; 4 ï ʜʫʞʝ ʨʷʩʥʦ. ʃʘʪʠʥʩʴʢʽ ʥʘʟʚʠ ʚʠʜʽʚ ʚʠʱʠʭ ʨʦʩʣʠʥ ʥʘʚʝʜʝʥʽ ʟʘ: World 

Flora Online (n.d.), ʤʽʢʦʙʽʦʪʠ ï ʟʘ: Index Fungorum (n.d.). ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ 
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ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʥʦʨʤ, ʟʘʟʥʘʯʝʥʠʭ ʚ Convention on Biological Diversity (1992) ʪʘ 

Convention on the Trade in Endangered Species of Wild Fauna and Flora. (1973). 

ʉʫʯʘʩʥʽ ʥʘʟʚʠ ʛʨʠʙʽʚ ʪʘ ʾʭʥʶ ʩʠʩʪʝʤʘʪʠʯʥʫ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʫʟʛʦʜʞʝʥʦ ʟ 

ʥʦʤʝʥʢʣʘʪʫʨʥʦʶ ʙʘʟʦʶ ʜʘʥʠʭ MycoBank (n.d.) ʪʘ International Code of Botanical 

Nomenclature (n.d.). 

ʌʽʪʦʧʘʪʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ 

ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʤʧʪʦʤʘʪʠʢʠ ʪʘ ʧʦʰʠʨʝʥʥʷ ʚʠʨʘʟʢʦʚʦ-

ʧʫʭʣʠʥʦʧʦʜʽʙʥʦʾ ʭʚʦʨʦʙʠ Abies alba ʧʨʦʚʝʜʝʥʦ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ 

2023 ʨ. ʥʘ ʪʝʨʠʪʦʨʽʾ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʫ ʤʝʞʘʭ 

ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʬʽʣʽʾ çʂʫʪʩʴʢʝ ʃɻè ɼʉɻʇ çʃʽʩʠ ʋʢʨʘʾʥʠè. ɿʘʢʣʘʜʝʥʦ ʜʚʽ ʧʨʦʙʥʽ 

ʧʣʦʱʽ, ʷʢʽ ʨʽʟʥʷʪʴʩʷ ʛʦʣʦʚʥʠʤʠ ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʧʨʦʪʝ 

ʧʦʚʥʽʩʪʶ ʨʝʧʨʝʟʝʥʪʫʶʪʴ ʪʠʧʦʚʽ ʫʤʦʚʠ ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʇʨʦʙʥʘ ʧʣʦʱʘ ˉ1 ʟʘʢʣʘʜʝʥʘ ʫ ʢʚʘʨʪʘʣʽ 23 ʚʠʜʽʣʽ 13 ʂʦʩʽʚʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ. 

ɺʠʩʦʪʘ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ ï 540 ʤ, ʩʪʨʽʤʢʽʩʪʴ ʩʭʠʣʫ ï 25 Ü. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʢʚʘʨʪʘʣʫ 

ï 0,3 ʛʘ. ʉʢʣʘʜ ʜʝʨʝʚʦʩʪʘʥʫ ï 9ʗʮʙ1ʗʣʻ+ɹʢʣ. ɺʽʢ ï 93 ʨʦʢʠ. ʉʝʨʝʜʥʷ ʚʠʩʦʪʘ 28,0 

ʤ, ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ï 40,0 ʩʤ, ʧʦʚʥʦʪʘ ï 0,50, ʟʘʧʘʩ ï 460 ʤįĬʛʘ-1. ɹʦʥʽʪʝʪ ï ɯ. ʊʠʧ 

ʣʽʩʫ ï ʩʚʽʞʘ ʷʣʠʮʝʚʘ ʩʫʙʫʯʠʥʘ (ʉ2ʗɹ).  

ʇʨʦʙʥʘ ʧʣʦʱʘ ˉ2 ʟʘʢʣʘʜʝʥʘ ʫ ʢʚʘʨʪʘʣʽ 31 ʚʠʜʽʣʽ 9 ʂʦʩʽʚʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ. 

ɺʠʩʦʪʘ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ ʜʦʨʽʚʥʶʻ 790 ʤ, ʩʪʨʽʤʢʽʩʪʴ ʩʭʠʣʫ ï 36 Ü. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ 

ʢʚʘʨʪʘʣʫ ï 11,5 ʛʘ. ʉʢʣʘʜ ʜʝʨʝʚʦʩʪʘʥʫ ï 7ʗʮʙ2ʗʣʻ1ɹʢʣ. ɺʽʢ ï 103 ʨʦʢʠ. ʉʝʨʝʜʥʷ 

ʚʠʩʦʪʘ ï 25,0 ʤ, ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ï 36,0 ʩʤ, ʧʦʚʥʦʪʘ ï 0,40, ʟʘʧʘʩ ï 300 ʤįĬʛʘ-1. 

ɹʦʥʽʪʝʪ ï ɯɯ. ʊʠʧ ʣʽʩʫ ï ʚʦʣʦʛʘ ʙʫʢʦʚʘ ʩʫʷʣʠʯʠʥʘ (ʉ3ɹʗ). ʃʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʙʥʠʭ ʧʣʦʱ ʥʘʚʝʜʝʥʘ ʟʛʽʜʥʦ ʪʘʢʩʘʮʽʡʥʠʭ ʦʧʠʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚ, 

ʥʘʜʘʥʠʭ ɺʆ çʋʢʨʜʝʨʞʣʽʩʧʨʦʝʢʪè. ɺʩʴʦʛʦ ʫ ʤʝʞʘʭ ʧʨʦʙʥʠʭ ʧʣʦʱ ʦʙʣʽʢʦʚʘʥʦ 214 

ʦʩʦʙʠʥ ʷʣʠʮʽ ʙʽʣʦʾ, ʷʢʽ ʤʠ ʢʣʘʩʠʬʽʢʫʚʘʣʠ ʷʢ ʧʽʜʨʽʩʪ. ɿʘʟʥʘʯʘʻʤʦ, ʱʦ ʜʣʷ ʦʮʽʥʢʠ 

ʧʦʰʠʨʝʥʦʩʪʽ ʽ ʰʢʦʜʦʯʠʥʥʦʩʪʽ ʭʚʦʨʦʙʠ ʤʠ ʚʨʘʭʦʚʫʚʘʣʘʩʴ ʩʪʫʧʝʥʽ ʪʦʚʱʠʥʠ, ʘ ʥʝ 

ʚʽʢ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʧʽʜʨʽʩʪ (ʥʘʚʽʪʴ ʫ ʤʝʞʘʭ ʦʜʥʘʢʦʚʦʾ 

ʚʠʩʦʪʠ) ʤʘʻ ʨʽʟʥʠʡ (ʽʥʦʜʽ ʨʽʟʥʠʪʴʩʷ ʜʝʩʷʪʢʘʤʠ ʨʦʢʽʚ) ʚʽʢ, ʱʦ ʻ ʥʦʨʤʦʶ ʜʣʷ ʷʣʠʮʽ 

ʙʽʣʦʾ ʽ ʚʽʜʦʙʨʘʞʘʻ ʾʾ ʚʠʩʦʢʫ ʪʽʥʝʚʠʪʨʠʚʘʣʽʩʪʴ, ʘ ʪʘʢʦʞ ʟʜʘʪʥʽʩʪʴ ʜʦ ʪʨʠʚʘʣʦʛʦ 

ʦʯʽʢʫʚʘʥʥʷ ʚʽʣʴʥʦʛʦ çʚʽʢʥʘè ʫ ʜʝʨʝʚʦʩʪʘʥʽ. 
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ʅʘ ʦʩʥʦʚʽ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʦʾ ʭʚʦʨʦʙʠ ʷʣʠʮʽ 

ʙʽʣʦʾ ʚʠʦʢʨʝʤʣʝʥʦ ʧʝʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚ ʩʠʤʧʪʦʤʘʪʠʮʽ ʧʨʦʪʽʢʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʟʦʢʨʝʤʘ ʚʠʜʽʣʝʥʦ ʜʚʘ ʪʠʧʠ ʫʨʘʞʝʥʥʷ. ɯ ʪʠʧ (ʧʨʠʪʘʤʘʥʥʠʡ ʟʘʟʚʠʯʘʡ ʜʣʷ 

ʧʽʜʨʦʩʪʫ ʷʣʠʮʽ) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷʤ ʙʽʣʴʰʦʾ ʯʠ ʤʝʥʰʦʾ ʧʨʦʪʷʞʥʦʩʪʽ 

(ʽʥʦʜʽ ʜʦ 15-20 ʩʤ) ʤʫʬʪʦʧʦʜʽʙʥʠʭ ʧʫʭʣʠʥ, ʱʦ ʦʢʽʣʴʮʴʦʚʫʶʪʴ ʩʪʦʚʙʫʨ (ʧʘʛʽʥ). 

ʊʘʢʽ ʧʫʭʣʠʥʠ ʟ ʤʦʤʝʥʪʫ ʫʪʚʦʨʝʥʥʷ ʤʘʶʪʴ ʧʦʚʝʨʭʥʶ ʟ ʧʦʟʜʦʚʞʥʽʤʠ ʽ 

ʧʦʧʝʨʝʯʥʠʤʠ ʪʨʽʱʠʥʘʤʠ, ʱʦ ʚʟʘʛʘʣʽ ʥʝʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʷʣʠʮʽ ʙʫʜʴ-ʷʢʦʛʦ ʚʽʢʫ. ɿ 

ʯʘʩʦʤ ʥʘ ʜʝʷʢʠʭ ʧʫʭʣʠʥʘʭ ʮʴʦʛʦ ʪʠʧʫ ʬʦʨʤʫʶʪʴʩʷ ʩʭʽʜʯʘʩʪʽ ʚʠʨʘʟʢʠ, ʥʘʡʯʘʩʪʽʰʝ 

ʙʽʣʷ ʩʫʯʢʽʚ ʥʘ ʩʪʦʚʙʫʨʘʭ. ɯɯ ʪʠʧ (ʧʨʠʪʘʤʘʥʥʠʡ ʜʣʷ ʨʦʩʣʠʥ ʩʪʘʨʰʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ 

ʪʘ ʜʝʨʝʚ ʚʝʨʭʥʽʭ ʷʨʫʩʽʚ) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷʤ ʤʫʬʪʦʧʦʜʽʙʥʠʭ ʧʫʭʣʠʥ, 

ʢʨʘʾ ʷʢʠʭ ʥʝʯʽʪʢʦ ʚʠʨʘʞʝʥʽ, ʯʘʩʪʦ ʙʝʟ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʢʽʨʢʠ (ʥʝ ʫʪʚʦʨʶʶʪʴʩʷ 

ʧʦʟʜʦʚʞʥʽ ʽ ʧʦʧʝʨʝʯʥʽ ʪʨʽʱʠʥʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ɯ ʪʠʧʫ ʫʨʘʞʝʥʥʷ). ʇʨʦʪʝ 

ʫʪʚʦʨʶʻʪʴʩʷ ʭʘʨʘʢʪʝʨʥʘ ʧʦʧʝʨʝʯʥʘ ʚʠʨʘʟʢʘ (ʛʣʠʙʦʢʘ ʪʨʽʱʠʥʘ), ʷʢʘ ʟʘ 

ʩʠʤʧʪʦʤʘʪʠʢʦʶ ʥʘʛʘʜʫʻ ʚʽʜʢʨʠʪʫ ʬʦʨʤʫ ʧʦʧʝʨʝʯʥʦʛʦ ʨʘʢʫ ʜʫʙʘ ʟ ʘʥʘʣʦʛʽʯʥʠʤ 

ʚʧʣʠʚʦʤ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʨʦʩʣʠʥʠ. ʉʘʤʝ ʪʦʤʫ ʥʘʚʽʪʴ ʫ ʟʚʽʪʥʠʭ ʤʘʪʝʨʽʘʣʘʭ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʮʶ ʭʚʦʨʦʙʫ ʥʘʟʠʚʘʶʪʴ çʧʦʧʝʨʝʯʥʠʡ ʨʘʢè ʷʣʠʮʽ. 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ çʚʽʜʴʤʠʥʠʭ ʤʽʪʝʣè 

ʚʠʤʽʨʶʚʘʣʘʩʷ ʜʦʚʞʠʥʘ ʧʘʛʦʥʽʚ ʽ ʭʚʦʾ, ʧʽʜʨʘʭʦʚʫʚʘʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʭʚʦʾʥʦʢ, ʙʽʯʥʠʭ 

ʙʨʫʥʴʦʢ ʨʝʛʫʣʷʨʥʦʛʦ ʨʦʟʛʘʣʫʞʝʥʥʷ ʪʘ ʙʽʯʥʠʭ ʧʘʟʫʰʥʠʭ ʙʨʫʥʴʦʢ. ʉʪʫʧʽʥʴ 

ʧʦʰʢʦʜʞʝʥʥʷ/ʫʨʘʞʝʥʥʷ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʚʠʟʥʘʯʘʣʠ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʩʘʥʽʪʘʨʥʦʛʦ 

ʩʪʘʥʫ (ʉʘʥʽʪʘʨʥʽ ʧʨʘʚʠʣʘ ʚ ʣʽʩʘʭ ʋʢʨʘʾʥʠ, 1995).  

ɼʦʩʣʽʜʥʽ ʨʦʙʦʪʠ ʱʦʜʦ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʙʘʢʪʝʨʽʘʣʴʥʦʾ 

ʚʦʜʷʥʢʠ Abies alba ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʚʽʜʜʽʣʫ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ 

ʙʘʢʪʝʨʽʡ ɯʄɺ ʽʤ. ɼ. ʂ. ɿʘʙʦʣʦʪʥʦʛʦ ʅɸʅʋ ʟ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʛʘʙʽʪʫʘʣʴʥʠʭ ʧʨʦʷʚʽʚ ʧʘʪʦʣʦʛʽʾ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ A. alba, ʧʦʰʠʨʝʥʥʶ, 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʽ ʧʦʻʜʥʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ, ʾʭ ʟʚᾷʷʟʢʽʚ ʽʟ ʬʽʟʽʦʣʦʛʽʯʥʠʤ 

ʩʪʘʥʦʤ ʜʝʨʝʚ. ɸ ʪʘʢʦʞ ʟ ʤʝʪʦʶ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʘʩʦʮʽʡʦʚʘʥʠʭ ʽʟ 

ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʚʦʜʷʥʢʦʶ A. alba ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɼʣʷ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʚʠʢʦʨʠʩʪʘʥʦ ʟʨʘʟʢʠ ʜʝʨʝʚʠʥʠ A. alba ʟ ʪʠʧʦʚʠʤʠ ʦʟʥʘʢʘʤʠ ʫʨʘʞʝʥʥʷ 

ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʚʦʜʷʥʢʦʶ (ʜʦʜ. ɹ), ʱʦ ʟʨʦʩʪʘʶʪʴ ʫ ʣʽʩʘʭ ʬʽʣʽʾ çʂʫʪʩʴʢʝ ʣʽʩʦʚʝ 
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ʛʦʩʧʦʜʘʨʩʪʚʦè ɼʉɻʇ çʃʽʩʠ ʋʢʨʘʾʥʠè ʚ ʤʝʞʘʭ ʧʨʦʙʥʠʭ ʧʣʦʱ (ʇʇ ˉ 27, ʇʇ ˉ30, 

ʇʇ ˉ31).  

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʜʦʩʣʽʜʥʠʭ ʨʦʩʣʠʥ ʧʨʦʚʦʜʠʣʠ ʨʝʢʦʛʥʦʩʮʠʨʫʚʘʣʴʥʽ 

ʦʙʩʪʝʞʝʥʥʷ ʥʘʩʘʜʞʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ. ʅʘ ʜʦʩʣʽʜʥʠʭ 

ʜʽʣʷʥʢʘʭ ʜʣʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʧʦ 3 ʜʝʨʝʚʘ Abies alba 

ʟ ʢʦʞʥʦʾ ʇʇ (ʚʩʴʦʛʦ 9 ʜʝʨʝʚ), ʟ ʷʢʠʭ ʧʽʜʛʦʪʦʚʣʝʥʦ 98 ʟʨʘʟʢʽʚ ʚʝʛʝʪʘʪʠʚʥʠʭ (ʧʘʛʽʥ, 

ʜʝʨʝʚʠʥʘ, ʚʠʨʘʟʢʠ, ʩʫʯʦʢ) ʪʘ 50 ʟʨʘʟʢʽʚ ʛʝʥʝʨʘʪʠʚʥʠʭ (ʥʘʩʽʥʥʻʚʠʡ ʤʘʪʝʨʽʘʣ) 

ʦʨʛʘʥʽʚ. ɺʽʜʽʙʨʘʥʽ ʜʝʨʝʚʥʽ ʨʦʩʣʠʥʠ ʟʨʦʩʪʘʣʠ ʚ ʫʤʦʚʘʭ ʉ2ʇɹ, ʉ3ɹʇ, ʉ3ɹʗʇ, ʉ3ʇɼ, 

ʙʫʣʠ ʨʽʟʥʦʛʦ ʚʽʢʫ (ʚʽʜ 70 ʜʦ 110 ʨʦʢʽʚ) ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʨʽʟʥʠʣʠʩʷ ʟʘ ʪʘʢʩʘʮʽʡʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ (ʩʝʨʝʜʥʽʡ ʚʠʩʦʪʘ ʪʘ ʜʽʘʤʝʪʨ). ɿʨʘʟʢʠ ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ ʙʫʣʠ 

ʚʽʜʽʙʨʘʥʽ ʚ ʦʜʥʽʡ ʪʦʯʮʽ ʩʪʦʚʙʫʨʘ, ʥʘ ʧʽʚʜʝʥʥʽʡ ʩʪʦʨʦʥʽ ʥʘ ʚʠʩʦʪʽ 1,3 ʤ ʥʘʜ ʟʝʤʣʝʶ. 

ʂʦʞʝʥ ʟʨʘʟʦʢ ʧʦʤʽʱʘʣʠ ʚ ʦʢʨʝʤʠʡ ʧʘʧʝʨʦʚʠʡ ʧʘʢʝʪ (ʢʦʥʚʝʨʪ) ʜʣʷ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. 

ʌʽʪʦʮʝʥʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ 

ɼʣʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʝʜʝʥʦ ʽʥʚʝʥʪʘʨʠʟʘʮʽʶ ʬʣʦʨʠ, ʘ ʪʘʢʦʞ 

ʟʜʽʡʩʥʝʥʦ ʣʽʩʦʟʥʘʚʯʽ ʪʘ ʛʝʦʙʦʪʘʥʽʯʥʽ ʦʧʠʩʠ ʨʦʩʣʠʥʥʦʩʪʽ, ʚʽʜʙʽʨ ʟʨʘʟʢʽʚ ʧʽʜʩʪʠʣʢʠ, 

ʜʝʨʝʚʠʥʠ, ʰʠʰʦʢ ʽ ʥʘʩʽʥʠʥ, ʢʦʨʠ, ʧʽʜʩʪʠʣʢʦʚʠʭ ʤʽʢʦʨʠʟʦʫʪʚʦʨʶʶʯʠʭ 

ʤʘʢʨʦʤʽʮʝʪʽʚ, ʘ ʪʘʢʦʞ ʙʘʟʠʜʽʦʤ ʢʩʠʣʦʪʨʦʬʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ ʙʘʟʫʚʘʣʦʩʴ ʥʘ ʟʘʩʘʜʘʭ ʝʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʥʦʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ J. Braun-Blanquet (1964), ʷʢʠʡ ʚʢʣʶʯʘʻ 

ʦʮʽʥʢʫ ʧʦʢʨʠʪʪʷ (ʟʦʢʨʝʤʘ ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ), ʩʪʫʧʽʥʴ ʚʽʨʦʛʽʜʥʦʩʪʽ ʪʘ 

ʯʘʩʪʦʪʠ ʪʨʘʧʣʷʥʥʷ ʚʠʜʽʚ ʫ ʧʝʚʥʽʡ ʤʽʩʮʝʚʦʩʪʽ. ʄʽʥʽʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʧʣʦʱ ʦʧʠʩʫ 

ʨʦʩʣʠʥʥʦʩʪʽ ʚʠʨʘʭʫʚʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʫ F. Fukarek (1967), ʦʩʥʦʚʦʶ ʷʢʦʛʦ 

ʻ ʩʪʘʪʠʩʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʨʽʚʝʥʴ ʚʘʨʽʘʮʽʾ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʪʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʠʧʦʚʠʭ ʫʛʨʫʧʦʚʘʥʴ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʩʠʥʪʘʢʩʦʥʦʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʦʙʨʘʥʦ ʧʦ 10 ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʠʭ ʦʧʠʩʽʚ ʬʽʪʦʮʝʥʦʟʽʚ, 

ʩʝʨʝʜʥʽ ʟʘʦʢʨʫʛʜʝʥʽ ʢʽʣʴʢʽʩʥʽ ʜʘʥʽ ʚʠʜʽʚ ʧʨʠʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʽ ʩʫʢʫʧʥʦʾ ʪʘʙʣʠʮʽ 

(Wysocki, Sikorski, 2002) ʪʘ ʫʢʣʘʜʝʥʦ ʥʦʚʽ ʩʠʥʪʘʢʩʦʥʦʤʽʯʥʽ ʪʘʙʣʠʮʽ ʜʦʩʣʽʜʥʠʭ 

ʬʽʪʦʮʝʥʦʥʽʚ ʟ̔ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʣʘʩʽʚ ʧʦʩʪʽʡʥʦʩʪʽ ɸ. Scamoni (1967). ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʜʦʟʚʦʣʷʻ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʪʘ ʧʦʨʽʚʥʶʚʘʪʠ ʨʦʩʣʠʥʥʽ ʫʛʨʫʧʦʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 
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ʩʪʘʪʠʩʪʠʯʥʦ ʦʙʨʦʙʣʝʥʠʭ ʜʘʥʠʭ, ʱʦ ʩʧʨʠʷʻ ʪʦʯʥʽʰʦʤʫ ʘʥʘʣʽʟʫ ʾʭʥʴʦʾ ʩʪʨʫʢʪʫʨʠ 

ʪʘ ʜʠʥʘʤʽʢʠ. ɺ ʦʩʥʦʚʽ ʧʦʙʫʜʦʚʠ ʩʠʥʪʘʢʩʦʥʦʤʽʯʥʦ ʾʩʭʝʤʠ ʬʣʦʨʠ ʟʥʘʭʦʜʷʪʴʩʷ 

ʚʽʜʦʤʽ ʨʘʥʽʰʝ ʻʚʨʦʧʝʡʩʴʢ ̔ʩʭʝʤʠ (Mayer, Onno, 1970; Ellenberg, & Klºtzli, 1972; 

M¿ller, et al., 1992; Matuszkiewicz, Polakowska, 1995; Kuļera, 2008; Matuszkiewicz, 

2013). ʅʘʟʚʠ ʪʘ ʩʪʨʫʢʪʫʨʫ ʬʣʦʨ ʩʠʥʪʘʢʩʦʥʽʚ ʥʘʚʝʜʝʥʦ ʟʘ W. Matuszkiewicz (2013), 

ʷʢʠʡ ʜʦʩʣʽʜʞʫʚʘʚ ʪʘ ʢʣʘʩʠʬʽʢʫʚʘʚ ʨʦʩʣʠʥʥʽ ʫʛʨʫʧʦʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʠʥʪʘʢʩʦʥʦʤʽʯʥʠʭ ʧʽʜʭʦʜʽʚ, ʚʠʟʥʘʯʘʶʯʠ ʾʭʥʽ ʚʠʜʠ, ʜʦʤʽʥʘʥʪʥʽ ʢʦʤʧʦʥʝʥʪʠ, 

ʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʽ ʩʪʨʫʢʪʫʨʫ ʩʧʽʣʴʥʦʪ. 

ɼʣʷ ʦʮʽʥʢʠ ʨʽʚʥʷ ʟʤʽʥʠ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʽʪʦʮʝʥʦʟʽʚ 

ʚʠʢʦʨʠʩʪʘʥʦ ʢʦʝʬʽʮʽʻʥʪ ʧʦʜʽʙʥʦʩʪʽ ʫʯʘʩʪʽ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ (S), ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ 

ʚʘʨʽʶʻ ʚʽʜ 0 ʜʦ 1. ʏʠʤ ʙʣʠʞʯʝ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ 1, ʪʠʤ ʚʠʱʘ 

ʧʦʜʽʙʥʽʩʪʴ ʫʯʘʩʪʽ ʚʠʜʽʚ ʫ ʧʦʨʽʚʥʶʚʘʥʠʭ ʬʽʪʦʮʝʥʦʟʘʭ. ʂʦʝʬʽʮʽʻʥʪ ʧʦʜʽʙʥʦʩʪʽ 

ʦʙʯʠʩʣʝʥʠʡ ʟʘ ʬʦʨʤʫʣʦʶ (Brzeziecki, 2008):  

  (2.5) 

ʜʝ: f1,i, f2,i ï % ʫʯʘʩʪʴ ʚʠʜʫ ʫ ʧʦʨʽʚʥʶʚʘʥʠʭ ʮʝʥʦʟʘʭ, 

n ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʫ ʧʦʨʽʚʥʶʚʘʥʠʭ ʮʝʥʦʟʘʭ.  

ɯʥʰʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ  

ɼʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʩʪʦʩʦʚʥʦ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʨʝʛʽʦʥʫ 

ʜʦʩʣʽʜʞʝʥʴ, ʟʦʢʨʝʤʘ ʣʽʩʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʪʘ ʧʨʝʜʠʢʪʦʨʽʚ 

ʾʭʥʴʦʛʦ ʦʩʣʘʙʣʝʥʥʷ ʦʜʝʨʞʘʥʦ ʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ (ɻʝʪʴʤʘʥ, 2010; ɺʘʩʠʣʠʰʠʥ, 

2016; ʇʨʠʨʦʜʥʽ ʣʽʩʠ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ, 2018; ʃʦʩʶʢ ʪʘ ʽʥ., 2021), ʘʨʭʽʚʥʦʾ ʙʘʟʠ 

ʜʘʥʠʭ ɼʝʨʞʘʚʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ, ɺʆ çʋʢʨʜʝʨʞʣʽʩʧʨʦʝʢʪè 

ʩʪʘʥʦʤ ʥʘ 01.01.2023 ʨʨ., ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʘ ʣʽʩʦʟʘʭʠʩʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

(ʟʦʢʨʝʤʘ ɼʝʨʞʘʚʥʦʛʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʣʽʩʦʟʘʭʠʩʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ çɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʣʽʩʦʟʘʭʠʩʪè), ʋʢʨʘʾʥʩʴʢʦʛʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʛʽʨʩʴʢʦʛʦ 

ʣʽʩʽʚʥʠʮʪʚʘ ʽʤʝʥʽ ʇ. ʉ. ʇʘʩʪʝʨʥʘʢʘ, ʘ ʪʘʢʦʞ ʽʟ ʥʘʰʠʭ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 2020-

2024 ʨʨ. ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʬʘʢʪʠʯʥʠʭ ʧʨʠʯʠʥ ʦʩʣʘʙʣʝʥʥʷ ʪʘ ʜʝʛʨʘʜʘʮʽʾ 

ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʜʦʩʣʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʚʠʢʦʨʠʩʪʘʥʦ ʟʚʝʜʝʥʽ ʜʘʥʽ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʟʚʽʪʥʦʩʪʽ (ʌʦʨʤʘ 12-ʃɻ), ʤʘʪʝʨʽʘʣʠ ʣʽʩʦʧʘʪʦʣʦʛʽʯʥʠʭ ʦʙʩʪʝʞʝʥʴ ʪʘ ʜʘʥʽ ʟ 
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ʦʬʽʮʽʡʥʠʭ ʩʘʡʪʽʚ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʏʝʨʥʽʚʝʮʴʢʦʾ ʪʘ ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. 

ɹʘʛʘʪʦʨʽʯʥʽ ʩʝʨʝʜʥʽ ʤʽʩʷʯʥʽ ʜʘʥʽ ʧʦ ʨʽʟʥʠʭ ʤʝʪʝʦʩʪʘʥʮʽʷʭ ʦʪʨʠʤʘʥʽ ʟ 

ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʜʦʚʽʜʥʠʢʽʚ ʽ ʽʥʰʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ (ɻʝʨʝʥʯʫʢ, 1973; 

ɻʝʨʝʥʯʫʢ, 1978; ʌʦʢʰʝʡ, 2019), ʘ ʧʦʪʦʯʥʽ ʜʘʥʽ ï ʟ ʩʘʡʪʫ ʄʝʪʝʦʧʦʩʪ ï 

https://meteopost.com. 

ʆʙʯʠʩʣʝʥʥʷ ʪʘ ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʧʨʦʚʝʜʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Microsoft Excel. 

ɸʥʘʣʽʟ ʙʘʟʠ ʜʘʥʠʭ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ. ʇʨʠ ʨʦʙʦʪʽ ʟ ʙʘʟʦʶ ʜʘʥʠʭ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʢʦʥʚʝʨʪʫʚʘʥʥʷ ʜʘʥʠʭ ʫ ʬʦʨʤʘʪ *.xls ʟʘ ʜʦʧʦʤʦʛʦ ʁSQL-ʟʘʧʠʪʽʚ. 

ʆʮʽʥʢʘ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʣʽʩʦʚʠʡ ʬʦʥʜ ʜʦʩʣʽʜʥʦʛʦ 

ʨʝʛʽʦʥʫ, ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʦ-ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʰʣʷʭʦʤ 

ʬʦʨʤʫʚʘʥʥʷ ʟʘʧʠʪʽʚ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ɺʆ çʋʢʨʜʝʨʞʣʽʩʧʨʦʝʢʪè ʩʪʘʥʦʤ ʥʘ 2010-2020 

ʨʨ. ʩʪʦʩʦʚʥʦ ʦʢʨʝʤʠʭ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʇʨʠ ʮʴʦʤʫ ʘʥʘʣʽʟʫʚʘʣʠʩʷ 

ʟʘʧʦʟʠʯʝʥʽ ʽʟ ʤʘʪʝʨʽʘʣʽʚ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ ʜʘʥʽ ʱʦʜʦ ʨʝʣʴʻʬʫ (ʚʠʩʦʪʘ ʥʘʜ 

ʨʽʚʥʝʤ ʤʦʨʷ) ʪʘ ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ (ʛʽʛʨʦʪʦʧʠ ʽ 

ʪʨʦʬʦʪʦʧʠ, ʪʠʧʠ ʣʽʩʫ, ʩʢʣʘʜ ʥʘʩʘʜʞʝʥʥʷ, ʚʽʢ ʽ ʧʦʚʥʦʪʘ). 

ɸʥʘʣʽʟ ʤʝʪʝʦʜʘʥʠʭ. ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʘʥʘʣʽʟʫ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʥʘ ʨʽʚʥʽ 

ʦʙʣʘʩʪʝʡ ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʦʢʨʝʤʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʜʚʦʭ ʤʝʪʝʦʩʪʘʥʮʽʡ: 

ʏʝʨʥʽʚʮʽ (48Á22'N, 25Á54'E) ʪʘ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ (48Á54'N, 24Á42'E). 

ɼʠʩʪʘʥʮʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ. ʄʦʥʽʪʦʨʠʥʛ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʟʤʽʥ ʣʽʩʦʚʢʨʠʪʠʭ 

ʧʣʦʱ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʤʘʨʥʠʭ 

ʧʣʘʪʬʦʨʤ GoogleEarth (https://earth.google.com) ʪʘ Global Forest Watch (https:// 

www.globalforestwatch.org/) ʜʠʩʪʘʥʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ.  

ɹʽʦʽʥʦʢʫʣʷʮʽʷ ʧʨʦʨʦʩʪʢʽʚ ʷʣʠʮʽ ʙʽʣʦʾ. ʋ ʜʦʩʣʽʜʘʭ ʚʠʢʦʨʠʩʪʘʥʦ ʥʘʩʽʥʥʷ Abies 

alba, ʟʽʙʨʘʥʝ ʫ ʤʝʞʘʭ ʧʨʦʙʥʠʭ ʧʣʦʱ. ʋ ʯʘʰʢʘʭ ʇʝʪʨʽ ʥʘ ʬʽʣʴʪʨʫʚʘʣʴʥʦʤʫ ʧʘʧʝʨʽ 

ʧʨʦʨʦʱʫʚʘʣʠ ʧʦ 50 ʥʘʩʽʥʠʥ, ʧʦʧʝʨʝʜʥʴʦ ʟʤʦʯʝʥʠʭ ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜ̔, ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨ ̔+26 Áʉ. ʂʦʨʽʥʮʽ ʧʨʦʨʦʩʪʢʽʚ ʷʣʠʮʽ ʙʽʣʦʾ ʥʘ 14-ʪʫ ʜʦʙʫ ʽʥʦʢʫʣʶʚʘʣʠ 

ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʩʫʩʧʝʥʟʽʻʶ, ʱʦ ʤʽʩʪʠʣʘ 108 ʂʋʆ/ʤʣ, ʚʧʨʦʜʦʚʞ 2 ʛʦʜ. ʂʦʥʪʨʦʣʝʤ 

ʙʫʚ ʬʽʟʽʦʣʦʛʽʯʥʠʡ 0,9 % ʨʦʟʯʠʥ NaCl. ɼʣʷ ʢʦʞʥʦʛʦ ʚʘʨʽʘʥʪʫ ʜʦʩʣʽʜʞʝʥʥʷ 

https://earth.google.com/
http://www.globalforestwatch.org/
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ʚʠʩʘʜʞʫʚʘʣʠ ʧʦ 10 ʦʙʨʦʙʣʝʥʠʭ ʧʨʦʨʦʩʪʢʽʚ ʷʣʠʮʽ ʙʽʣʦʾ ʚ ʛʦʨʱʠʢʠ ʟ 

ʧʦʣʽʝʪʠʣʝʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʽ ʥʘʧʦʚʥʶʚʘʣʠ ˇʨʫʥʪʦʩʫʤʽʰʰʶ. ɼʣʷ ʦʮʽʥʠʢʠ ʜʽʾ 

ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʽʥʦʢʫʣʷʮʽʾ ʧʨʦʚʦʜʠʣʠ ʦʙʣʽʢ ʟʙʝʨʝʞʝʥʥʷ ʦʜʥʦʨʽʯʥʠʭ ʩʽʷʥʮʽʚ. 

ɺʠʤʽʨʶʚʘʣʠ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʽʷʥʮʽʚ ʷʣʠʮʽ ʙʽʣʦʾ ʢʦʥʪʨʦʣʴʥʦʾ ʽ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ 45-ʡ ʪʠʞʜʝʥʴ ʧʽʩʣʷ ʽʥʦʢʫʣʷʮʽʾ. ɼʦʚʞʠʥʫ ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ  

ʪʘ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʚʠʤʽʨʶʚʘʣʠ ʫ ʤʽʣʽʤʝʪʨʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʥʽʡʢʠ.  

ʌʦʪʦʜʦʢʫʤʝʥʪʘʮʽʷ, ʮʠʬʨʦʚʘ ʪʘ ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ. 

ʌʦʪʦʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʪʘ ʦʙʨʦʙʢʫ ʮʠʬʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʧʨʦʛʨʘʤʠ Image-Pro Premier 9.0. ʉʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ (p<0,05) ʚʠʟʥʘʯʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ 

Microsoft EXCEL-2007 ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ANOVA) ʫ XLSTAT 

(Addinsoft Inc., ʅʴʶ-ʁʦʨʢ, ʉʐɸ, 2010) ʟ̔ ʧʦʜʘʣʴʰʠʤ ʘʧʦʩʪʝʨʽʦʨʥʠʤ ʘʥʘʣʽʟʦʤ 

ʰʣʷʭʦʤ ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʢʨʠʪʝʨʽʻʤ ʊʴʶʢʽ. ɼʦʩʣʽʜʠ 

ʧʨʦʚʝʜʝʥʦ ʫ 2-3 ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ ʜʣʷ ʢʦʞʥʦʛʦ ʚʘʨʽʘʥʪʫ. 

 

2.3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʴ. ʆʧʠʩ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʘʥʠʭ 

 

ʆʙᾷ̒ ʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʩʪʫʧʘʣʠ ʣʽʩʦʚʽ ʜʝʨʝʚʦʩʪʘʥʠ ʟʘ ʫʯʘʩʪ ̔Abies alba, 

ʱʦ ʟʨʦʩʪʘʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʣʽʩʽʚʥʠʯʦ-ʝʢʦʣʦʛʽʯʥʠʭ ʟʘʩʘʜ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʜʝʨʝʚʦʩʪʘʥʽʚ 

ʜʦʩʣʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʧʨʦʚʦʜʠʣʠ ʚʧʨʦʜʦʚʞ 2017-2024 ʨʦʢʽʚ ʫ ʤʝʞʘʭ ʣʽʩʦʚʠʭ 

ʤʘʩʠʚʽʚ ʬʽʣʽʡ çɹʝʨʝʛʦʤʝʪʩʴʢʝ ʃʄɻè, çɺʝʨʭʦʚʠʥʩʴʢʝ ʃɻè, çɻʨʠʥʷʚʩʴʢʝ ʃɻè, 

çʂʫʪʩʴʢʝ ʃɻè, çʏʝʨʥʽʚʝʮʴʢʝ ʃɻè ɼʉɻʇ çʃʽʩʠ ʋʢʨʘʾʥʠè, ʈʇ çʂʦʩʽʚʩʴʢʠʡ 

ʨʘʡʘʛʨʦʣʽʩè ʆʂʇ çɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʙʣʘʛʨʦʣʽʩè, ɺʝʨʭʦʚʠʥʩʴʢʦʛʦ ʨʘʡʦʥʥʦʛʦ 

ʣʽʩʛʦʩʧʫ, ʘ ʪʘʢʦʞ ʣʽʩʽʚ ʅʇʇ çɺʠʞʥʠʮʴʢʠʡè, çɻʫʮʫʣʴʱʠʥʘè ʪʘ çʏʝʨʝʤʦʩʴʢʠʡè.  

ʇʝʨʝʣʽʢ ʽ ʧʣʦʱʽ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʙôʻʢʪʽʚ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʨʝʛʽʦʥʫ 

ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ, ʥʘʚʝʜʝʥʦ ʟʘ ʇ. ɯ. ɺʘʥʜʞʫʨʘʢ ʪʘ ʖ. ʄ. 

ɼʝʙʨʠʥʶʢ (2022) (ʪʘʙʣ. 2.1). 
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ʊʘʙʣʠʮʷ 2.1 

ɼʦʩʣʽʜʞʝʥʽ ʜʽʣʷʥʢʠ ʣʽʩʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʫ ʤʝʞʘʭ ʇʦʢʫʪʩʴʢʦ-

ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ 

ˉʧʧ ʃʽʩʥʠʮʪʚʦ, ʇʅɼɺ ʇʝʨʝʣʽʢ ʢʚʘʨʪʘʣʽʚ, ʱʦ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʨʝʛʽʦʥʫ 

ʇʣʦʱʘ ʣʽʩʦʚʠʭ 

ʜʽʣʷʥʦʢ, ʛʘ 

1 2 3 4 

ʌʽʣʽʷ çʂʫʪʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè  

1 ʂʫʪʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ 2099,5 

2 ʂʦʩʽʚʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʢʚ. 20-22, 23-26 602,7 

3 ʗʙʣʫʥʽʚʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ, ʦʢʨʽʤ 1-6, 32-34 2429,3 

4 ɹʝʨʝʟʽʚʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʢʚ. 25-31 923,9 

5 ʂʦʩʤʘʮʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ 4346,3 

ʅʇʇ çɻʫʮʫʣʴʱʠʥʘè  

6 ʉʪʘʨʦʢʫʪʩʴʢʝ ʇʅɼɺ ʢʚ. 1-9, 24,25 908,9 

7 ʂʦʩʽʚʩʴʢʝ ʇʅɼɺ ʫʩʽ ʢʚʘʨʪʘʣʠ 1699,2 

8 ʐʝʰʦʨʩʴʢʝ ʇʅɼɺ ʫʩʽ ʢʚʘʨʪʘʣʠ 4119,9 

ʈʇ çʂʦʩʽʚʩʴʢʠʡ ʨʘʡʘʛʨʦʣʽʩè  

9 ʂʦʙʘʢʽʚʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʢʚ. 22, 26, 27, 29-35 1211,4 

10 ʅʠʞʥʴʦʙʝʨʝʟʽʚʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʢʚ. 4, 7, 8, 11, 12, 15, 19-23, 

26, 28-34 

1886,6 

11 ʐʝʧʽʪʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ 2715,8 

12 ʇʽʩʪʠʥʩʴʢʝ ʣʽʩʥʠʮʪʚʦ 3-8 742,0 

13 ʗʚʦʨʽʚʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ 3762,9 

14 ʈʦʞʝʥʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ 3894,9 

ʌʽʣʽʷ çɺʝʨʭʦʚʠʥʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 

15 ɺʝʨʭʦʚʠʥʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ, 

ʦʢʨʽʤ ʢʚ. 20-26 

4359,2 

16 ʂʨʘʩʥʠʮʴʢʝ ʣʽʩʥʠʮʪʚʦ ʢʚ. 1-10 952,2 

ɺʝʨʭʦʚʠʥʩʴʢʠʡ ʨʘʡʦʥʥʠʡ ʣʽʩʛʦʩʧ 

17 ɺʝʨʭʦʚʠʥʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʢʚ. 4-6, 12, 13, 15, 16, 21-28 1697,1 

18 ɺʝʨʭʥʴʦʷʩʝʥʽʚʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ 3136,3 

19 ɼʦʚʛʦʧʽʣʴʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʢʚ. 2-6, 14, 16 721,0 

ʌʽʣʽʷ çɻʨʠʥʷʚʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 

20 ʋʩʪʝʨʽʮʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ 2877,0 

ʅʇʇ çɺʠʞʥʠʮʴʢʠʡè 

21 ɹʝʨʝʛʦʤʝʪʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʢʚ. 14-34 2019,0 

22 ɹʫʢʦʚʠʥʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʢʚ. 5, 6, 19 216,9 

23 ɺʠʞʥʠʮʴʢʝ ʇʅɼɺ ʢʚ. 1-30 2548,0 

24 ɯʩʧʘʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʢʚ. 1-6, 11, 12 756,9 

25 ʉʦʣʦʥʝʮʴʢʝ ʇʅɼɺ ʢʚ. 1-55 5697,2 

ʌʽʣʽʷ çɹʝʨʝʛʦʤʝʪʩʴʢʝ ʣʽʩʦʤʠʩʣʠʚʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 

26 ɺʘʰʢʽʚʝʮʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ 3643,1 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 2.1 

1 2 3 4 

27 ʉʣʘʚʝʮʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ 2534,0 

28 ɹʝʨʝʛʦʤʝʪʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ 3556,5 

29 ʄʠʛʽʚʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ 4366,6 

30 ʃʦʧʫʰʥʷʥʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ 3483,0 

31 ʏʝʤʝʨʥʘʨʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ 4673,0 

32 ɻʽʨʩʴʢʦ-ʂʫʪʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ 4521,5 

33 ʌʘʣʴʢʽʚʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ 4343,5 

34 ɼʦʣʽʰʥʴʦʰʝʧʽʪʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ 4116,2 

ʌʽʣʽʷ çʏʝʨʥʽʚʝʮʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 

35 ʉʪʦʨʦʞʠʥʝʮʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ 3021,0 

36 ʂʨʘʩʥʦʾʣʴʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ 3888,0 

37 ɹʫʜʝʥʝʮʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ 2540,0 

38 ɻʽʣʴʯʘʥʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ 3954,0 

39 ɹʘʥʠʣʽʚʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ 4198,0 

40 ɾʘʜʽʚʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ 2611,0 

41 ʏʫʜʝʡʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ʫʩʽ ʢʚʘʨʪʘʣʠ 2373,0 

ʅʇʇ çʏʝʨʝʤʦʩʴʢʠʡè 

42 ʅʇʇ çʏʝʨʝʤʦʩʴʢʠʡè ʫʩʷ ʪʝʨʠʪʦʨʽʷ 7117,5 

ɺʩʴʦʛʦ  121264 

 

ɿʙʽʨ ʟʨʘʟʢʽʚ ʧʨʦʚʝʜʝʥʦ ʫ ʤʝʞʘʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʫʯʘʩʪʽ Abies alba 

ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʣʽʩʽʚʥʠʯʦʛʦ-ʪʘʢʩʘʮʽʡʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ. (ʛʝʥʝʟʠʩʦʤ, ʊʃʋ, ʚʽʢʦʤ, ʩʢʣʘʜʦʤ ʜʝʨʝʚʦʩʪʘʥʫ), ʩʪʫʧʝʥʝʤ 

ʜʝʛʨʘʜʘʮʽʾ A. alba, ʘ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʠʤʠ (ʘʙʦ ʥʝ ʧʨʦʚʝʜʝʥʠʤʠ) 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʟʘʭʦʜʘʤʠ (ʪʘʙʣ. 2.2). ʊʘʢʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʫʤʦʚ ʟʘʙʝʟʧʝʯʠʣʦ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʚʠʙʽʨʢʠ ʜʣʷ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʝʢʦʣʦʛʽʯʥʠʭ ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ 

ʯʠʥʥʠʢʽʚ ʥʘ ʩʪʘʥ ʣʽʩʽʚ. ɿʦʢʨʝʤʘ, ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʷʢ ʧʨʠʨʦʜʥʦ ʩʬʦʨʤʦʚʘʥʽ, ʪʘʢ ʽ 

ʪʨʘʥʩʬʦʨʤʦʚʘʥʽ ʥʘʩʘʜʞʝʥʥʷ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʜʝʛʨʘʜʘʮʽʾ, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʧʨʦʩʪʝʞʠʪʠ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥʠ ʬʽʪʦʮʝʥʦʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʩʪʘʥʫ 

A. alba. ʊʘʢʦʞ ʜʦʩʣʽʜʞʝʥʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥʠ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫ 

ʢʦʥʪʝʢʩʪʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʚʦʨʶʶʪʴ ʦʩʥʦʚʫ ʜʣʷ ʨʦʟʨʦʙʢʠ ʘʜʘʧʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʫʧʨʘʚʣʽʥʥʷ 

ʷʣʠʮʝʚʠʤʠ ʣʽʩʘʤʠ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʾʭʥʻ ʟʙʝʨʝʞʝʥʥʷ, ʩʪʘʣʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʽʚ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʫ ʨʝʛʽʦʥʽ. 
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ʊʘʙʣʠʮʷ 2.2 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʽʩʮʴ ʟʙʦʨʫ ʟʨʘʟʢʽʚ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʘʥʘʣʽʟʽʚ 

 ̄

ʧ/ʧ 

ʈʦʩʣʠʥʘ-

ʛʦʩʧʦʜʘʨ 

ʄʽʩʮʝ ʟʙʦʨʫ ʂʦʨʦʪʢʘ ʣʽʩʽʚʥʠʯʦ-

ʪʘʢʩʘʮʽʡʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʥʘʩʘʜʞʝʥʥʷ (ʩʢʣʘʜ, ʚʽʢ, 

ʚʠʩʦʪʘ/ʜʽʘʤʝʪʨ, ʪʠʧ ʣʽʩʫ) 

ɼʘʪʘ 

ʟʙʦʨʫ 

1 Abies alba ʂʫʪʩʴʢʝ ʣʽʩʥʠʮʪʚʦ, 

23/13 

9ʗʮʙ1ʗʣʝ+ɹʢʣ, 93 ʨ., 28/40, 

ʉ2ʇɹ 

20.09.2019 

2 Ulmus glabra ʂʦʩʽʚʩʴʢʝ ʣʽʩʥʠʮʪʚʦ, 

26/1 

4ʗʮʙ4ʗʣʝ2ɹʢʣ+ɹʧ+ɺʰ, 103 

ʨ., 25/36, ʉ3ɹʗʇ     

29.04.2021 

3 Abies alba, 

Fagus sylvatica 

ʂʫʪʩʴʢʝ ʣʽʩʥʠʮʪʚʦ, 

30/23 

7ʗʮʙ3ɹʢʣ, 118 ʨ., 27/50, 

ʉ3ɹʗ 

01.05.2023 

4 Abies alba, Picea 

abies 

ʇʽʩʪʠʥʩʴʢʝ ʣʽʩʥʠʮʪʚʦ, 

5/44 

5ʗʮʙ5ʗʣʝ+ɹʧ, 8 ʨ., 2/2, 

ʉ3ɹʗʇ     

01.05.2023 

5 Abies alba ʗʙʣʫʥʽʚʩʴʢʝ 

ʣʽʩʥʠʮʪʚʦ, 11/41 

4ʗʮʙ4ʗʣʝ1ɹʢʣ+ɻʟ, 58 ʨ., 

23/30, ʉ3ɹʗʇ 

 

01.05.2023 

6 Abies alba ɺʘʰʢʽʚʝʮʴʢʝ 

ʣʽʩʥʠʮʪʚʦ, 13/43 

7ʗʮʙ3ʗʣʝ, 60 ʨ., 24/28, 

ʉ3ɹʗʇ 

02.05.2023 

7 Picea abies ʈʦʞʝʥʩʴʢʝ ʣʽʩʥʠʮʪʚʦ, 

17/14 

5ʗʮʙ3ʗʣʝ2ɹʢʣ, 75 ʨ., 22/32, 

ʉ3ɹʗʇ 

02.05.2023 

8 Abies alba ʈʦʞʝʥʩʴʢʝ ʣʽʩʥʠʮʪʚʦ, 

17/29 

7ʗʮʙ2ɹʢʣ1ʗʣʝ, 60 ʨ., 22/28, 

ʉ3ɹʗʇ 

02.05.2023 

9 Ulmus glabra ʂʦʩʽʚʩʴʢʝ ʣʽʩʥʠʮʪʚʦ, 

26/1 

4ʗʮʙ4ʗʣʝ2ɹʢʣ+ɹʧ+ɺʰ, 103 

ʨ., 25/36, ʉ3ɹʗʇ     

02.05.2023 

10 Abies alba, 

Picea abies 

ʂʦʩʽʚʩʴʢʝ ʇʅɼɺ, 

11/24 

4ʗʮʙ2ʗʣʝ4ɹʢʣ+ɻʟ, 80 ʨ., 

30/40, ɼ3ɹʇ 

16.07.2023 

11 Abies alba ʐʝʰʦʨʩʴʢʝ ʇʅɼɺ, 

11/16 

9ʗʮʙ1ʗʣʝ, 85 ʨ., 27/44, ʉ3ɹ 17.07.2023 

12 Abies alba ɺʝʨʭʥʴʦʷʩʝʥʽʚʩʴʢʝ 

ʣʽʩʥʠʮʪʚʦ, 1/22  

5ʗʮʙ5ʗʣʝ, 85 ʨ., 27,5/33, 

ʉ3ɹʇʗ 

26.10.2023 

13 Abies alba ɺʝʨʭʥʴʦʷʩʝʥʽʚʩʴʢʝ 

ʣʽʩʥʠʮʪʚʦ, 1/28 

4ʗʮʙ3ʗʣʝ3ɹʧ, 75 ʨ., 28/35,2, 

ʉ3ʇʗ 

03.01.2024 

14 Abies alba ɹʝʨʝʛʦʤʝʪʩʴʢʝ 

ʣʽʩʥʠʮʪʚʦ, 2/26 

5ʗʮʙ5ʗʣʝ, 129 ʨ., 27,9/40,9, 

ʉ3ɹʇʗ 

13.04.2024 

 

ɿʘʛʘʣʦʤ ʣʽʩʦʩʪʘʥʠ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʤʘʶʪʴ ʧʨʠʨʦʜʥʝ 

ʧʦʭʦʜʞʝʥʥʷ, ʘ ʯʘʩʪʢʘ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʩʪʘʥʦʚʠʪʴ ʚ ʩʝʨʝʜʥʴʦʤʫ 20,5 %. 

ʅʠʟʴʢʦʛʽʨʥʘ ʯʘʩʪʠʥʘ (ʩʭʠʣʠ ʜʦ 800 ʤ ʥ. ʨ. ʤ) ʨʝʛʽʦʥʫ ʚʢʨʠʪʘ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, 

ʙʫʢʦʚʠʤʠ, ʷʣʠʮʝʚʦ-ʙʫʢʦʚʠʤʠ, ʨʽʜʰʝ ï ʙʫʢʦʚʦ-ʷʣʠʮʝʚʠʤʠ ʣʽʩʘʤʠ ʟ ʪʝʨʘʩʦʚʦ-

ʜʦʣʠʥʥʠʤʠ ʪʘ ʢʦʪʣʦʚʠʥʥʦ-ʪʝʨʘʩʦʚʠʤʠ ʧʦʣʦʞʝʥʥʷʤʠ. ʋ ʩʝʨʝʜʥʴʦʛʽʨʥʽʡ ʯʘʩʪʠʥʽ 
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ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ (ʩʭʠʣʠ ʧʦʥʘʜ 900-1500 ʤ) ʧʝʨʝʚʘʞʘʶʪʴ ʤʽʰʘʥʽ 

ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʷʥ ̔ʙʫʢʦʚʦ-ʷʣʠʮʝʚʦ-ʩʤʝʨʝʢʦʚʽ, ʷʣʠʮʝʚʦ-ʩʤʝʨʝʢʦʚʽ ʪʘ ʯʠʩʪʽ 

ʩʤʝʨʝʢʦʚʽ ʣʽʩʠ (ɺʘʥʜʞʫʨʘʢ & ɼʝʙʨʠʥʶʢ, 2022). ʉʪʨʫʢʪʫʨʘ ʽ ʧʦʨʦʜʥʠʡ ʩʢʣʘʜ ʣʽʩʽʚ 

ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʚʠʜʦʟʤʽʥʶʚʘʣʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ 

ʟʤʽʥ ʚʽʜʧʦʚʽʜʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʝʨʽʦʜʽʚ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2 

 

1. ʆʢʨʝʩʣʝʥʦ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʪʘ ʬʽʟʠʢʦ-ʛʝʦʨʛʘʬʽʯʥʽ ʤʝʞʽ 

ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʙʘʛʘʪʦʨʽʯʥʠʭ 

ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʠʭ ʚʝʣʠʯʠʥ ʩʬʦʨʤʦʚʘʥʦ ʢʣʽʤʘʪʜʽʘʛʨʘʤʠ ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʥʷ.  

2. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʫ ʤʝʞʘʭ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʦʾ ʪʘ, ʯʘʩʪʢʦʚʦ, ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʝʡ ʫ ʤʝʞʘʭ  ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʬʽʣʽʡ 

çɹʝʨʝʛʦʤʝʪʩʴʢʝ ʃʄɻè, çɺʝʨʭʦʚʠʥʩʴʢʝ ʃɻè, çɻʨʠʥʷʚʩʴʢʝ ʃɻè, çʂʫʪʩʴʢʝ ʃɻè, 

çʏʝʨʥʽʚʝʮʴʢʝ ʃɻè ɼʉɻʇ çʃʽʩʠ ʋʢʨʘʾʥʠè, ʈʇ çʂʦʩʽʚʩʴʢʠʡ ʨʘʡʘʛʨʦʣʽʩè ʆʂʇ 

çɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʙʣʘʛʨʦʣʽʩè, ɺʝʨʭʦʚʠʥʩʴʢʦʛʦ ʨʘʡʦʥʥʦʛʦ ʣʽʩʛʦʩʧʫ, ʘ ʪʘʢʦʞ 

ʣʽʩʽʚ ʅʇʇ çɺʠʞʥʠʮʴʢʠʡè, çɻʫʮʫʣʴʱʠʥʘè, çʏʝʨʝʤʦʩʴʢʠʡè, ʱʦ ʮʽʣʢʦʤ 

ʨʝʧʨʝʟʝʥʪʫʶʪʴ ʪʠʧʦʚʽ ʫʤʦʚʠ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ. 

3. ʇʨʝʜʩʪʘʚʣʝʥʦ ʢʦʨʦʪʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʙᾷ̒ ʢʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʤʝʪʦʜʠʢʫ 

ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʠʭ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʴ. 

ɺʠʢʦʨʠʩʪʘʥʦ ʢʣʘʩʠʯʥʽ ʬʽʪʦʧʘʪʦʣʦʛʽʯʥʽ, ʣʽʩʽʚʥʠʯ,̔ ʘ ʪʘʢʦʞ ʩʧʝʮʽʘʣʴʥʽ ʤʽʢʦʣʦʛʽʯʥʽ, 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ, ʬʽʪʦʮʝʥʦʣʦʛʽʯʥʽ ʪʘ ʽʥʰʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. 
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ʈʆɿɼɯʃ 3 

ʉʋʏɸʉʅʀʁ ʌɯʊʆʉɸʅɯʊɸʈʅʀʁ ʉʊɸʅ ʃɯʉɯɺ ʇʆʂʋʊʉʔʂʆ-

ɹʋʂʆɺʀʅʉʔʂʀʍ ʂɸʈʇɸʊ ʊɸ ʏʀʅʅʀʂʀ ʁʆɻʆ ʇʆɻɯʈʐɽʅʅʗ 

 

ʆʩʣʘʙʣʝʥʥʷ ʽ ʟʘʛʘʣʴʥʘ ʜʝʛʨʘʜʘʮʽʷ ʣʽʩʽʚ ʚʥʘʩʣʽʜʦʢ ʜʠʥʘʤʽʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ 

ʽʥʚʘʟʽʡʥʠʭ ʚʠʜʽʚ ʰʢʽʜʥʠʢʽʚ ʪʘ ʬʽʪʦʧʘʪʦʛʝʥʽʚ (ʟʙʫʜʥʠʢʽʚ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ) ʻ 

ʥʝʟʚʦʨʦʪʥʠʤ ʧʨʠʨʦʜʥʠʤ ʧʨʦʮʝʩʦʤ, ʷʢʠʡ ʧʦʩʠʣʶʻʪʴʩʷ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʯʝʨʝʟ 

ʛʣʦʙʘʣʴʥʽ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʪʘ ʘʥʪʨʦʧʽʯʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʝʨʝʜʦʚʠʱʘ. ʉʘʤʝ ʪʦʤʫ 

ʛʦʣʦʚʥʦʶ ʤʝʪʦʶ ʬʘʭʽʚʮʽʚ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʥʘʰ ʯʘʩ, ʷʢ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ, ʪʘʢ ʽ ʩʚʽʪʫ ʟʘʛʘʣʦʤ, ʻ ʬʦʨʤʫʚʘʥʥʷ ʜʝʨʝʚʦʩʪʘʥʽʚ (ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ), 

ʦɦ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʪʽʡʢʦʩʪʽ ʜʦ ʙʽʦʪʠʯʥʠʭ ʟʘʛʨʦʟ, ʘ ʪʘʢʦʞ ʧʦʩʪʽʡʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ ʩʫʯʘʩʥʦʛʦ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ, ʱʦ ʜʘʩʪʴ ʟʤʦʛʫ 

ʧʨʦʚʦʜʠʪʠ ʨʘʥʥʶ ʜʽʘʛʥʦʩʪʠʢʫ ʧʨʦʷʚʽʚ ʧʘʪʦʣʦʛʽʯʥʠʭ ʷʚʠʱ ʽ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʩʪʦʩʦʚʥʦ ʟʘʭʠʩʪʫ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʟʘʭʦʜʽʚ. ɺʦʜʥʦʯʘʩ 

ʥʝʦʙʭʽʜʥʦ ʘʢʪʠʚʥʦ ʧʽʜʩʠʣʶʚʘʪʠ ʧʨʠʨʦʜʥʫ ʙʽʦʪʠʯʥʫ ʩʪʽʡʢʽʩʪʴ ʜʝʨʝʚ, ʦʭʦʨʦʥʷʪʠ 

ʬʽʟʽʦʣʦʛʽʯʥʦ ʟʜʦʨʦʚʽ ʪʘ ʧʦʪʝʥʮʽʡʥʦ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʝʢʟʝʤʧʣʷʨʠ. 

ʆʪʞʝ, ʫ ʟʚᾷ̫ ʟʢʫ ʟ ʢʘʪʘʩʪʨʦʬʽʯʥʠʤʠ ʤʘʩʰʪʘʙʘʤʠ ʜʝʛʨʘʜʘʮʽʾ, ʷʢʘ ʦʭʦʧʣʶʻ 

ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʚʠʜʠ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʟʥʠʢʥʝʥʥʷ ʣʽʩʽʚ ʩʪʘʻ ʩʢʣʘʜʥʦʶ 

ʧʦʜʽʻʶ ʟ ʩʦʮʽʘʣʴʥʠʤʠ, ʝʢʦʥʦʤʽʯʥʠʤʠ, ʧʦʣʽʪʠʯʥʠʤʠ ʪʘ ʢʫʣʴʪʫʨʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ. 

ʊʦʤʫ ʚʚʘʞʘʪʠ, ʱʦ ʟʘʥʝʧʘʜ ʣʽʩʽʚ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʩʪʦʛʦ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʦʛʦ 

ʟʚᾷ̫ ʟʢʫ ʘʙʦ ʧʨʠʧʫʩʢʘʪʠ, ʱʦ ʮʝʡ ʟʚᾷ̫ ʟʦʢ ʟʘʣʠʰʠʪʴʩʷ ʥʝʟʤʽʥʥʠʤ ʟ ʯʘʩʦʤ, ʻ 

ʥʝʚʽʨʥʠʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʧʦʪʝʥʮʽʡʥʠʭ 

ʧʨʝʜʠʢʪʦʨʽʚ ʙʽʦʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ ʷʣʠʮʽ ʙʽʣʦʾ, ʧʝʚʥʦʶ 

ʤʽʨʦʶ ʦʢʨʝʩʣʝʥʠʡ, ʦʢʨʝʤʽ ʧʠʪʘʥʥʷ, ʟʦʢʨʝʤʘ ʱʦʜʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʘʟʚ ʭʚʦʨʦʙ, 

ʝʪʽʦʣʦʛʽʾ ʢʦʥʢʨʝʪʥʠʭ ʧʘʪʦʣʦʛʽʡ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʠʤʧʪʦʤʘʪʠʢʠ ʪʦʱʦ ʧʨʠ 

ʦʜʥʦʯʘʩʥʦʤʫ ʚʧʣʠʚʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʥʘʨʘʟʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ ʜʦʩʣʽʜʞʝʥʠʤ. 

 



115 

 

3.1. ʄʦʥʽʪʦʨʠʥʛ ʟʤʽʥ ʧʣʦʱ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ 

ʂʘʨʧʘʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

ɿʛʽʜʥʦ ʟ ʚʠʟʥʘʯʝʥʥʷʤ FAO, ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʣʽʩʽʚ ï ʮʝ ʢʦʤʧʣʝʢʩʥʠʡ 

ʧʨʦʮʝʩ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʟʙʠʨʘʥʥʷ, ʘʥʘʣʽʟ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʜʘʥʠʭ, ʧʦʚᾷ̫ ʟʘʥʠʭ ʟ 

ʣʽʩʘʤʠ; ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʯʝʨʝʟ ʨʝʛʫʣʷʨʥʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ ʜʘʻ ʟʤʦʛʫ ʚʠʷʚʣʷʪʠ 

ʟʤʽʥʠ ʫ ʯʘʩʽ.  

ʅʘʨʘʟʽ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦ ʨʝʻʩʪʨʫʚʘʪʠ ʥʦʚʽ ʦʩʝʨʝʜʢʠ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ 

ʤʦʥʽʪʦʨʠʥʛ ʚʞʝ ʽʩʥʫʶʯʠʭ ʦʩʣʘʙʣʝʥʠʭ ʜʽʣʷʥʦʢ ʣʽʩʫ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʫʤʽʥʥʷ 

ʧʦʨʫʰʝʥʥʷ ʛʦʤʝʦʩʪʘʪʠʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʣʽʩʦʩʪʘʥʽʚ, ʨʦʟʤʽʨʽʚ ʬʘʢʪʠʯʥʠʭ ʽ 

ʧʦʪʝʥʮʽʡʥʠʭ ʟʙʠʪʢʽʚ ʪʘ ʚʯʘʩʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʟʘʭʠʩʪʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ʟʝʤʣʽ ʪʘ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʚʽʜʥʦʩʥʦ ʰʚʠʜʢʦ ʪʘ ʪʦʯʥʦ ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʟʤʽʥ 

ʩʪʘʥʫ ʪʘ ʧʣʦʱ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʽʦʥʫ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʣʦʱ ʣʽʩʽʚ, ʾʭ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʪʘ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʠʩʪʘʥʮʽʡʥʠʭ ʤʝʪʦʜʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʰʠʬʨʫʚʘʥʥʷ 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ, ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʙʘʛʘʪʴʦʭ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ. 

ʊʘʢʠʡ ʤʝʪʦʜ ʣʽʩʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʘʢʪʫʘʣʴʥʠʡ  ̔ʜʣ̫ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʥʥʷ ʚʪʨʘʪ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ (ʥʘ 

ʧʨʠʢʣʘʜʽ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ çʉʢʦʣʽʚʩʴʢʽ ɹʝʩʢʠʜʠè) ʟʘ ʧʝʨʽʦʜ 

2000-2018 ʨʨ. ʜʠʩʪʘʥʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʚʠʷʚʠʣʠ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʱʦʜʦ 

ʟʤʝʥʰʝʥʥʷ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʤʽʞ ʚʽʡʩʴʢʦʚʠʤʠ ʣʽʩʥʠʮʪʚʘʤʠ ʪʘ ʽʥʰʠʤʠ 

ʪʝʨʠʪʦʨʽʷʤʠ (ʏʘʩʢʦʚʩʴʢʠʡ & ɻʨʠʥʠʢ, 2020). ɺʽʡʩʴʢʦʚʽ ʣʽʩʥʠʮʪʚʘ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʟʥʘʯʥʦ ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʚʪʨʘʪʠ ʣʽʩʽʚ ʽʟ ʧʨʠʣʝʛʣʠʤʠ ʟʦʥʘʤʠ. ʊʘʢʘ ʨʽʟʥʠʮʷ ʚʢʘʟʫʻ 

ʥʘ ʪʝ, ʱʦ ʧʨʠʯʠʥʠ ʮʴʦʛʦ ʷʚʠʱʘ ʤʘʶʪʴ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʭʘʨʘʢʪʝʨ. ʅʘʡʽʤʦʚʽʨʥʽʰʝ, 

ʮʝ ʧʦʚôʷʟʘʥʦ ʟ ʤʘʩʰʪʘʙʥʠʤʠ ʚʠʨʫʙʢʘʤʠ ʣʽʩʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʚʽʡʩʴʢʦʚʠʭ ʣʽʩʥʠʮʪʚ 

(ʏʘʩʢʦʚʩʴʢʠʡ & ɻʨʠʥʠʢ, 2020). 

ɺʽʜʦʤʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʫʰʢʦʜʞʝʥʦʛʦ ʣʽʩʫ ʧʨʠ ʜʠʩʪʘʥʮʽʡʥʦʤʫ 

ʟʦʥʜʫʚʘʥʥʶ ɿʝʤʣʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʛʦʨʪʢʦʚʠʭ ʟʥʽʤʢʽʚ, ʟʛʽʜʥʦ ʷʢʠʭ, ʦʩʥʦʚʥʠʤʠ 

ʧʨʠʯʠʥʘʤʠ ʦʩʣʘʙʣʝʥʥʷ ʣʽʩʦʚʠʭ ʪʝʨʠʪʦʨʽʡ ʻ ʟʤʽʥʘ ʢʣʽʤʘʪʫ, ʟʙʫʜʥʠʢʠ ʭʚʦʨʦʙ ʪʘ 
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ʰʢʽʜʥʠʢʠ (ʈʫʩʠʥ ʪʘ ʽʥ., 2021). ʊʘʢʦʞ ʘʚʪʦʨʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʠʡ ʧʽʜʭʽʜ ʱʦʜʦ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʣʦʢʘʣʽʟʘʮʽʾ ʪʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʦʰʢʦʜʞʝʥʠʭ/ʫʨʘʞʝʥʠʭ ʜʝʨʝʚʥʠʭ 

ʨʦʩʣʠʥ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʚʩʠʭʘʥʥʷ, ʱʦ ʤʘʻ ʚʝʣʠʢʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʣʽʩʽʚʥʠʮʪʚʘ.  

ɿʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʽʩʦʚʠʭ 

ʨʝʩʫʨʩʽʚ  ʟ 2001 ʧʦ 2020 ʨʽʢ ʟʘʩʦʙʘʤʠ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ ʪʝʨʠʪʦʨʽʾ ʉʝʣʷʪʠʥʩʴʢʦʾ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘʫʚʘʞʝʥʦ, ʱʦ ʥʘʡʥʠʞʯʽ ʟʥʘʯʝʥʥʷ 

ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʯʘʩʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʟʥʠʢʥʝʥʥʷ ʜʝʨʝʚʥʦʛʦ ʧʦʢʨʠʚʫ ʙʫʣʠ 

ʟʘʬʽʢʩʦʚʘʥʽ ʥʘ ʧʦʯʘʪʢʫ 2000-ʭ ʨʦʢʽʚ. ʊʘʢ, ʫ 2001 ʨʦʮʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʥʘʡʤʝʥʰʫ 

ʧʣʦʱʫ ʚʪʨʘʯʝʥʠʭ ʣʽʩʽʚ ï 53 ʛʘ, ʦʜʥʘʢ ʩʠʪʫʘʮʽʷ ʩʫʪʪʻʚʦ ʟʤʽʥʠʣʘʩʷ ʜʦ ʢʽʥʮʷ 

ʜʝʩʷʪʠʣʽʪʪʷ. ʇʽʢ ʚʠʨʫʙʢʠ ʧʨʠʧʘʚ ʥʘ 2007 ʨʽʢ, ʢʦʣʠ ʧʣʦʱʘ ʟʥʠʱʝʥʠʭ ʣʽʩʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ʩʷʛʥʫʣʘ 426 ʛʘ (ʄʝʣʴʥʠʢ & ʗʯʥʶʢ, 2022).  

ʄʘʩʰʪʘʙʥʘ ʧʨʘʮʷ, ʧʦʚôʷʟʘʥʘ ʟ ʽʥʚʝʥʪʘʨʠʟʘʮʽʻʶ ʨʽʚʥʠʥʥʠʭ ʣʽʩʽʚ ʋʢʨʘʾʥʠ ʟʘ 

ʜʘʥʠʤʠ ʩʫʧʫʪʥʠʢʦʚʦʾ ʟʡʦʤʢʠ, ʥʘʣʝʞʠʪʴ ɺ. ʄʠʨʦʥʶʢʫ (2020).  

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʾ ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ 

ʦʮʽʥʢʠ ʩʪʘʥʫ ʘʛʨʦʢʫʣʴʪʫʨʮʝʥʦʟʽʚ, ʚʦʥʠ ʥʝ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʟʘʜʽʷʥʽ ʫ ʧʨʦʮʝʩʽ 

ʤʦʥʽʪʦʨʠʥʛʫ ʣʽʩʦʚʠʭ ʪʝʨʠʪʦʨʽʡ ʋʢʨʘʾʥʠ, ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʪʘʪʫʩʽ ʧʦʩʪʽʡʥʠʭ ʟʤʽʥ ʽ 

ʢʦʨʝʢʪʠʚʽʚ, ʪʦʤʫ ʧʦʪʨʝʙʫʶʪʴ ʫʪʦʯʥʝʥʴ ʪʘ ʜʦʧʦʚʥʝʥʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ɻɯʉ-ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʣʽʩʠʩʪʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ 

ʜ̔ʝʥʪʠʬʽʢʫʚʘʪʠ ʜʽʣʷʥʢʠ, ʜʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʝʛʨʘʜʘʮʽʷ ʣʽʩʽʚ, ʤʘʩʰʪʘʙʥʽ ʚʠʨʫʙʢʠ 

ʘʙʦ, ʥʘʚʧʘʢʠ, ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ; ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ, ʷʢʽ ʯʠʥʥʠʢʠ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʤʽʥʠ ʣʽʩʠʩʪʦʩʪʽ (ʧʨʠʨʦʜʥʽ ʢʘʪʘʢʣʽʟʤʠ, ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ, ʟʤʽʥʘ 

ʢʣʽʤʘʪʫ ʪʦʱʦ); ʦʮʽʥʠʪʠ, ʷʢ ʟʤʽʥʠ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, 

ʚʦʜʥʠʡ ʨʝʞʠʤ, ʢʣʽʤʘʪ ʨʝʛʽʦʥʫ. ʊʘʢʦʞ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ 

ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʨʝʛʽʦʥʫ. 

ʄʦʥʽʪʦʨʠʥʛ ʣʽʩʠʩʪʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ 

ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʽ ʛʝʦʜʘʥʠʭ Global Forest Change, ʫʨʘʭʫʚʘʚʰʠ ʟʽʤʢʥʫʪʽʩʪʴ 

ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʡʦʛʦ ʟʤʽʥʠ ʟ 2001 ʧʦ 2022 ʨʽʢ (ʨʠʩ. 3.1). 
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ʈʠʩ. 3.1. ʇʨʦʮʝʩ ʤʦʥʽʪʦʨʠʥʛʫ ʟʤʽʥ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʇʦʢʫʪʩʴʢʦ-

ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʟʘ ʢʘʨʪʦʶ Global Forest Watch (https:// 

www.globalforestwatch.org/) 

 

ɺʽʜʟʥʘʯʘʻʤʦ, ʱʦ ʚʩʷ ʨʦʩʣʠʥʥʽʩʪʴ ʚʠʩʦʪʦʶ ʧʦʥʘʜ 5 ʤ ʜʝʰʠʬʨʦʚʘʥʘ ʷʢ 

ʣʽʩʦʚʠʡ ʧʦʢʨʠʚ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʦʟʘʾʢʘ ʙʝʟʭʤʘʨʥʠʭ ʟʥʽʤʢʽʚ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʩʝʟʦʥʫ ʨʦʩʣʠʥ. ʊʦʙʪʦ ʛʝʦʜʘʥʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʽʤʢʥʫʪʽʩʪʴ ʣʽʩʦʚʦʛʦ 

ʧʦʢʨʠʚʫ, ʦʩʢʽʣʴʢʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʫʤʦʚʽ ʨʦʟʨʘʭʫʥʢʫ ʚʝʨʭʥʴʦʛʦ ʷʨʫʩʫ ʥʘ ʧʣʦʱʫ, ʥʝ 

ʤʝʥʰʫ ʷʢ 500 ʤ2. ʊʘʢʠʤ ʯʠʥʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʘʥʦʤ ʥʘ 2010 ʨʽʢ 65,0 % 

ʪʝʨʠʪʦʨʽʾ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʚʢʨʠʪʦ ʜʝʨʝʚʘʤʠ >30,0 %. 

ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʦʙʩʷʛʫ ʚʪʨʘʪ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʇʦʢʫʪʩʴʢʦ-

ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʟʛʽʜʥʦ ʜʘʥʠʭ (ʛʘ ʽ %), ʦʪʨʠʤʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʛʝʦʜʘʥʠʭ ʚʝʙ-

ʜʦʜʘʪʢʫ Global Forest Change, ʽʥʜʝʢʩʫ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ (ʥ̔ʜʝʢʩ 

ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʻ ʚʽʜʥʦʰʝʥʥʷʤ ʨʽʯʥʦʾ ʩʫʤʠ ʦʧʘʜʽʚ ʜʦ ʩʝʨʝʜʥʴʦʾ ʨʽʯʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ) ʪʘ ʧʣʦʱ ʚʩʠʭʘʥʥʷ ʣʽʩʽʚ (ʛʘ) ʟʛʽʜʥʦ ʟʚʽʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ 

ɼʉʃʇ çɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʣʽʩʦʟʘʭʠʩʪè ʟʘ 2001-2022 ʨʨ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚʪʨʘʪʠ 

ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʚʟʘʻʤʦʜʽʾ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ, ʘ ʥʝ ʦʜʥʦʛʦ 

ʽʟʦʣʴʦʚʘʥʦʛʦ ʯʠʥʥʠʢʘ. ʂʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ, ʧʦʰʠʨʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʬʽʪʦʧʘʪʦʛʝʥʽʚ, 

ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʪʠʩʢ ʪʘ ʽʥʰʽ ʬʘʢʪʦʨʠ ʤʦʞʫʪʴ ʜʽʷʪʠ ʩʠʥʝʨʛʝʪʠʯʥʦ, ʧʦʩʠʣʶʶʯʠ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʣʽʩʦʚʽ ʝʢʦʩʠʩʪʝʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʚʪʨʘʪ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ 

ʂʘʨʧʘʪ ʚʧʨʦʜʦʚʞ 2001-2022 ʨʨ. ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʬʦʨʤʽ ʪʘʙʣ. 3.1. 
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ʊʘʙʣʠʮʷ 3.1 

ɺʪʨʘʪʠ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʚʧʨʦʜʦʚʞ 

2001-2022 ʨʨ. 

ʈʽʢ ɺʪʨʘʪʘ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ 

(Global Forest Watch) 

ɯʥʜʝʢʩ 

ʚʦʣʦʛʦʟʘʙʝʟʧʝ-

ʯʝʥʦʩʪʽ 

ʇʣʦʱʘ ʚʩʠʭʘʥʥʷ, ʛʘ 

(ɼʉʃʇ çɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʣʽʩʦʟʘʭʠʩʪè) ʛʘ % 

2001 619 0,39 30,1 11025,5 

2002 543 0,34 36,8 13711,1 

2003 441 0,27 41,1 15993,0 

2004 578 0,36 39,4 13210,1 

2005 430 0,27 37,5 12823,0 

2006 723 0,45 32,2 11713,0 

2007 3370 2,21 42,0 10085,9 

2008 841 0,52 50,1 9997,1 

2009 610 0,38 23,3 9539,2 

2010 1480 0,92 35,0 10135,5 

2011 990 0,62 36,8 11263,7 

2012 1430 0,89 39,7 12264,5 

2013 674 0,42 30,9 3836,0 

2014 905 0,56 36,0 6109,0 

2015 658 0,41 38,0 6270,0 

2016 1040 0,65 35,7 6467,0 

2017 998 0,62 37,2 7278,0 

2018 784 0,49 33,2 6400,3 

2019 424 0,26 31,5 7749,1 

2020 706 0,44 45,1 7756,3 

2021 547 0,34 40,0 7740,9 

2022 465 0,29 23,2 7935,1 

 

ɺʪʨʘʪʠ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ ʚʽʜ ʨʦʢʫ ʜʦ ʨʦʢʫ, 

ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚᾷ̫ ʟʘʥʦ ʟ ʨʽʟʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʧʨʠʨʦʜʥʽ ʢʘʪʘʢʣʽʟʤʠ, 

ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ, ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ. ɿʦʢʨʝʤʘ, ʫ ʧʝʨʽʦʜ ʟ 2001 ʧʦ 2022 ʨʽʢ 

ʪʝʨʠʪʦʨʽʷ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʚʪʨʘʪʠʣʘ 19,3 ʪʠʩ. ʛʘ ʣʽʩʦʚʦʛʦ 

ʧʦʢʨʠʚʫ, ʱʦ ʝʢʚʽʚʘʣʝʥʪʥʦ ʟʤʝʥʰʝʥʥʶ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʘ 12,0 % ʟ 2000 ʨʦʢʫ.  

ʅʘʡʙʽʣʴʰʽ ʚʪʨʘʪʠ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʟʘʬʽʢʩʦʚʘʥʦ ʫ 2007 ʨʦʮʽ (3370,0 ʛʘ), ʱʦ 

ʤʘʡʞʝ ʚʪʨʠʯʽ ʧʝʨʝʚʠʱʫʻ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʚʪʨʘʪ (ʧʨʠʙʣʠʟʥʦ 962,0 ʛʘ ʟʘ 22 ʨʦʢʠ). 

ɿ 2008 ʧʦ 2019 ʨʦʢʠ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʩʪʘʙʽʣʴʥʝ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ, ʟʦʢʨʝʤʘ ʫ 2019 

ʨʦʮʽ ï 424,0 ʛʘ, ʱʦ ʻ ʤʽʥʽʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ. ɿʨʦʩʪʘʥʥʷ ʚʪʨʘʪ ʫ 2020 ʨʦʮʽ (706,0 
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ʛʘ) ʤʦʞʝ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʟʤʽʥ ʢʣʽʤʘʪʫ ʯʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ (ʚʠʨʫʙʢʘ, ʧʦʞʝʞʘ). 

ɿʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,27 (2003 ʽ 2005 

ʨʨ.) ʜʦ 0,52 (2008 ʨ.). ʊʨʠʚʘʣʽ ʧʝʨʽʦʜʠ ʫʪʨʠʤʫʚʘʥʥʷ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʽʥʜʝʢʩʫ (ʥʘʧʨʠʢʣʘʜ, 2001ï2003 ʨʨ.) ʚʢʘʟʫʶʪʴ ʥʘ ʥʝʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ 

ʦʧʘʜʽʚ ʘʙʦ ʧʽʜʚʠʱʝʥʫ ʩʝʨʝʜʥʴʦʨʽʯʥʫ ʪʝʤʧʝʨʘʪʫʨʫ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʣʩ̔ʦʚʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ. ʇʽʜʚʠʱʝʥʥʷ ʽʥʜʝʢʩʫ 

ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʚ ʦʢʨʝʤʽ ʨʦʢʠ (2007, 2010, 2012 ʨ.) ʤʦʞʝ ʧʦʷʩʥʶʚʘʪʠʩʷ 

ʣʦʢʘʣʴʥʠʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʘʥʦʤʘʣʽʷʤʠ. 

ɸʥʣʽʟʫʶʯʠ ʧʣʦʱʽ ʚʩʠʭʘʥʥʷ ʣʽʩʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ 

ʚʽʜʟʥʘʯʘʻʤʦ, ʱʦ ʫ 2003 ʨʦʮʽ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʜʦʩʷʛʥʫʚ ʩʚʦʛʦ ʤʘʢʩʠʤʫʤʫ ʽ ʩʢʣʘʚ 

15993,0 ʛʘ. ʎʝ, ʡʤʦʚʽʨʥʦ, ʨʝʟʫʣʴʪʘʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʧʣʠʚʫ ʘʙʽʦʪʠʯʥʠʭ ʽ ʙʽʦʪʠʯʥʠʭ. 

ʄʽʥʽʤʫʤʘʣʴʥʠʡ ʦʙʩʷʛ ʚʩʠʭʘʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ ʫ 2013 ʨʦʮʽ ï 3836 ʛʘ. ʇʽʩʣʷ 2013 

ʨʦʢʫ ʧʦʢʘʟʥʠʢʠ ʧʣʦʱʽ ʚʩʠʭʘʥʥʷ ʩʪʘʙʽʣʽʟʫʶʪʴʩʷ ʥʘ ʨʽʚʥʽ 6000ï8000 ʛʘ, ʱʦ ʚʩʝ ʱʝ 

ʚʢʘʟʫʻ ʥʘ ʟʥʘʯʥʠʡ ʨʽʚʝʥʴ ʦʩʣʘʙʣʝʥʥʷ (ʽ ʷʢ ʥʘʩʣʽʜʦʢ, ʚʩʠʭʘʥʥʷ) ʣʽʩʽʚ. 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ʫ 2003 ʨʦʮʽ ʚʪʨʘʪʠ ʣʽʩʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʙʫʣʠ ʥʠʟʴʢʠʤʠ (441,0 ʛʘ), ʧʨʦʪʝ ʧʣʦʱʘ ʚʩʠʭʘʥʥʷ ʣʽʩʽʚ ʇʦʢʫʪʩʴʢʦ-

ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʜʦʩʷʛʣʘ ʧʽʢʫ (15993,0 ʛʘ), ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʚʧʣʠʚ 

ʙʽʦʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʯʠʥʥʠʢʽʚ (ʥʘʧʨʠʢʣʘʜ, ʝʧʽʬʽʪʦʪʽʡʥʝ ʚʩʠʭʘʥʥʷ ʷʣʠʥʠ 

ʻʚʨʦʧʝʡʩʴʢʦʾ). ʋ 2007 ʨʦʮʽ ʟʥʘʯʥʽ ʚʪʨʘʪʠ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ (3370,0 ʛʘ) 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʷ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʦʶ ʧʣʦʱʝʶ ʚʩʠʭʘʥʥʷ (10085,9 ʛʘ), ʱʦ ʚʢʘʟʫʻ 

ʥʘ ʤʦʞʣʠʚʫ ʨʦʣʴ ʘʥʪʨʦʧʽʯʥʦʛʦ ʚʧʣʠʚʫ (ʡʤʦʚʽʨʥʦ, ʟʥʘʯʥʽ ʧʣʦʱʽ ʚʠʨʫʙʫʚʘʥʥʽ 

ʣʽʩʽʚ). ʊʘʢʦʞ ʫ ʨʦʢʠ ʚʠʩʦʢʠʭ ʚʪʨʘʪ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ (2007, 2010) ʽʥʜʝʢʩ 

ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʧʽʜʚʠʱʫʻʪʴʩʷ (42,0 ʪʘ 35,0 ʚʽʜʧʦʚʽʜʦ), ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʥʘʩʣʽʜʢʦʤ ʢʦʨʦʪʢʦʯʘʩʥʠʭ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʦʧʘʜʽʚ ʘʙʦ ʧʽʜʚʠʱʝʥʦʾ ʚʦʣʦʛʦʩʪʽ ʯʝʨʝʟ 

ʟʥʠʞʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʴ ʪʝʤʧʽʚ ʚʩʠʭʘʥʥʷ ʣʽʩʽʚ ʚʽʜ 

ʽʥʜʝʢʩʫ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʽ ʚʩʪʘʥʦʚʣʝʥʦ ʧʝʨʽʦʜʠʯʥʽʩʪʴ (ʮʠʢʣʽʯʥʽʩʪʴ) ʮʴʦʛʦ 

ʷʚʠʱʘ. ʇʨʠʤʽʪʥʦ, ʱʦ ʨʦʢʘʤ ʤʘʩʦʚʦʛʦ ʚʩʠʭʘʥʥʷ ʣʽʩʽʚ (2002-2003, 2011-2012) 

ʧʝʨʝʜʫʚʘʣʠ ʨʦʢʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʨʽʟʢʠʤ ʛʽʜʨʦʪʝʨʤʽʯʥʠʤ ʩʪʨʝʩʦʤ 
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(ʟʥʠʞʝʥʥʷ ʽʥʜʝʢʩʫ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ï 2001, 2009, 2022). ʅʘ ʦʩʥʦʚʽ ʜʘʥʦʾ 

ʟʘʣʝʞʥʦʩʪʽ ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ ʥʘ ʥʦʚʫ ʭʚʠʣʶ ʤʘʩʦʚʦʛʦ ʚʩʠʭʘʥʥʷ ʣʽʩʽʚ 

ʥʘʡʙʣʠʞʯʠʤʠ ʨʦʢʘʤʠ.  

ɿʜʽʡʩʥʶʶʯʠ ʤʦʥʽʪʦʨʠʥʛ ʟʤʽʥ ʧʣʦʱ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ 

ʧʝʚʥʠʡ ʽʥʪʝʨʚʘʣ (3 ʪʘ 10 ʨʽʯʥʠʡ ʧʝʨʽʦʜ) ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ ʚʪʨʘʪ ʣʽʩʦʚʦʛʦ 

ʧʦʢʨʠʚʫ, ʱʦ ʪʽʩʥʦ ʢʦʨʝʣʶʻ ʟ ʧʦʥʷʪʪʷʤʠ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʟʘʪʫʭʘʥʥʷ ʽ ʚʠʥʠʢʥʝʥʥʷ 

ʥʦʚʠʭ ʦʩʝʨʝʜʢʽʚ ʦʩʣʘʙʣʝʥʥʷ ʣʽʩʦʩʪʘʥʽʚ ʚʥʘʩʣʽʜʦʢ ʫʨʘʞʝʥʥʷ ʯʠ ʧʦʰʢʦʜʞʝʥʥʷ ʾʭ 

ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʬʽʪʦʧʘʪʦʛʝʥʽʚ ʪʘ ʰʢʦʜʦʯʠʥʥʠʭ ʢʦʤʘʭ. ɸʥʘʣʽʟ ʤʘʪʝʨʽʘʣʽʚ 

ʩʘʥʽʪʘʨʥʠʭ ʦʙʣʽʢʽʚ ʪʘ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʥʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʥʷ 

ʣʽʩʦʧʘʪʦʣʦʛʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ) ʜʦʟʚʦʣʷʻ ʚʠʦʢʨʝʤʠʪʠ ʦʩʥʦʚʥʽ ʯʠʥʥʠʢʠ 

ʙʽʦʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʟʤʽʥʽ (ʚʪʨʘʪʽ) ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʇʦʢʫʪʩʴʢʦ-

ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ (ʨʠʩ. 3.2). 

 

 
ʈʠʩ. 3.2. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʚʪʨʘʪ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʇʦʢʫʪʩʴʢʦ-

ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʫ 2004 (ʘ), 2012 (ʙ) ʪʘ 2020 (ʚ) ʨʦʢʘʭ 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠʯʠʥʘʤʠ, ʷʢʽ ʩʧʨʦʚʦʢʫʚʘʣʠ ʟʤʽʥʠ (ʟʦʢʨʝʤʘ ʟʤʝʥʰʝʥʥʷ) 

ʧʣʦʱ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʜʦʩʣʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʻ ʢʦʤʧʣʝʢʩʥʠʡ ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʚʧʣʠʚ 

ʚʟʘʻʤʦʧʦʚᾷ̫ ʟʘʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʅʘʩʘʤʧʝʨʝʜ ʤʦʚʘ ʡʜʝ 

ʧʨʦ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʘʥʪʨʦʧʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʟʦʢʨʝʤʘ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ), 

ʘ ʙ 

ʚ 
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ʘʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ (ʛʽʜʨʦʪʝʨʤʽʯʥʠʡ ʩʪʨʝʩ) ʪʘ ʯʠʥʥʠʢʽʚ ʙʽʦʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

(ʝʧʽʬʽʪʦʪʽʡʥʝ ʧʦʰʠʨʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʜʽʚ ʬʽʪʦʧʘʪʦʛʝʥʽʚ, ʘ ʪʘʢʦʞ ʢʘʤʙʽʦ- ʽ 

ʢʩʠʣʦʬʘʛʽʚ) ʷʢ ʛʦʣʦʚʥʠʭ ʧʨʝʜʠʢʪʦʨʽʚ ʚʧʣʠʚʫ. ʇʨʠʧʫʩʢʘʻʤʦ, ʱʦ ʜʦ ʯʠʥʥʠʢʽʚ 

çʧʝʨʚʠʥʥʦʛʦè ʚʧʣʠʚʫ ʥʘʣʝʞʘʪʴ ʘʙʽʦʪʠʯʥʽ ʪʘ ʘʥʪʨʦʧʽʯʥʽ, ʥʘʩʣʽʜʢʘʤʠ ʜʽʾ ʷʢʠʭ ʻ 

ʧʦʩʪʫʧʦʚʘ ʟʤʽʥʘ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʜʝʨʝʚʦʩʪʘʥʽʚ (ʟʦʢʨʝʤʘ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ 

ʣʠʩʪʷʥʠʭ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ ʫ ʩʢʣʘʜʽ ʷʣʠʮʝʚʦʛʦ ʣʽʩʦʩʪʘʥʫ ʤʦʞʝ ʩʧʨʠʷʪʠ ʟʘʛʘʣʴʥʦʤʫ 

ʟʥʠʞʝʥʥʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʝʨʝʚʦʩʪʘʥʫ ʜʦ ʟʙʫʜʥʠʢʽʚ ʽʥʬʝʢʮʽʡʥʠʭ ʧʘʪʦʣʦʛʽʾ). 

ɹʽʦʪʠʯʥʽ ʯʠʥʥʠʢʠ ʩʣʽʜ ʚʚʘʞʘʪʠ ʚʪʦʨʠʥʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʚʧʣʠʚʫ, ʦʩʢʽʣʴʢʠ, 

ʧʽʜʩʠʣʶʶʯʠ ʨʦʣʴ ʧʦʧʝʨʝʜʥʽʭ, ʚʦʥʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʝʟʚʦʨʦʪʥʠʭ ʟʤʽʥ ʫ ʣʽʩʦʚʠʭ 

ʝʢʦʩʠʩʪʝʤʘʭ.  

ʄʦʥʽʪʦʨʠʥʛ ʟʤʽʥ ʧʣʦʱ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʩʧʨʠʷʻ ʨʦʟʨʦʙʮʽ ʥʦʚʽʪʥʽʭ ʧʽʜʭʦʜʽʚ ʱʦʜʦ ʦʙʣʽʢʫ ʣʽʩʫ ʪʘ ʡʦʛʦ ʩʪʘʥʫ. 

ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʦʪʨʠʤʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʦʮʽʥʢʠ  

ʧʨʦʙʣʝʤʥʠʭ ʜʽʣʷʥʦʢ, ʥʘ ʦʭʦʨʦʥʫ ʽ ʟʘʭʠʩʪ ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, 

ʟʨʦʟʫʤʽʪʠ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥʠ ʣʽʩʠʩʪʦʩʪʽ, ʦʩʷʛʥʫʪʠ ʤʘʩʰʪʘʙʠ ʟʥʝʣʽʩʥʝʥʥʷ ʣʽʩʦʚʠʭ 

ʜʽʣʷʥʦʢ ʽ ʚʯʘʩʥʦ ʚʞʠʪʠ ʥʝʦʙʭʽʜʥʠʭ ʟʘʭʦʜʽʚ. 

 

3.2. ʌʽʪʦʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʣʽʩʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba  

 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʣʽʩʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ 

ʟʜʽʡʩʥʶʚʘʣʠ ʫ ʤʝʞʘʭ ʧʨʦʙʥʠʭ ʧʣʦʱ ʫ ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ, ʷʢʽ ʧʦʚʥʽʩʪʶ 

ʨʝʧʨʝʟʝʥʪʫʶʪʴ ʪʠʧʦʚʽ ʫʤʦʚʠ ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʽʜ ʩʘʥʽʪʘʨʥʠʤ ʩʪʘʥʦʤ 

ʥʘʩʘʜʞʝʥʥʷ ʤʘʶʪʴ ʥʘ ʫʚʘʟʽ ʧʝʚʥʠʡ ʨʽʚʝʥʴ ʡʦʛʦ ʪʘʢʩʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʥʘʷʚʥʽʩʪʴ ʚʩʠʭʘʶʯʠʭ ʽ ʩʫʭʦʩʪʽʡʥʠʭ ʜʝʨʝʚ, ʧʦʰʠʨʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʚʧʣʠʚʫ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʘʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʜʦʚʢʽʣʣʷ, ʘ ʪʘʢʦʞ ʦʩʝʨʝʜʢʽʚ ʬʽʪʦʧʘʪʦʛʝʥʽʚ ʽ 

ʰʢʽʜʣʠʚʠʭ ʢʦʤʘʭ. ɿʛʽʜʥʦ ʽʟ ʮʠʤ, ʦʮʽʥʢʘ ʩʪʘʥʫ ʥʘʩʘʜʞʝʥʴ ʚʨʘʭʦʚʫʻ ʡʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʘʨʘʤʝʪʨʠ ï ʧʦʨʦʜʥʠʡ ʩʢʣʘʜ ʜʝʨʝʚʦʩʪʘʥʫ, ʚʽʢʦʚʫ ʩʪʨʫʢʪʫʨʫ, 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʣʽʩʦʨʦʩʣʠʥʥʠʤ ʫʤʦʚʘʤ, ʧʦʚʥʦʪʫ ʪʘ ʙʦʥʽʪʝʪ.  

ʃʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʇʇ ʥʘʚʝʜʝʥʘ ʟʛʽʜʥʦ ʪʘʢʩʘʮʽʡʥʠʭ 

ʦʧʠʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚ, ʥʘʜʘʥʠʭ ɺʆ çʋʢʨʜʝʨʞʣʽʩʧʨʦʝʢʪè. ɺʩʪʘʥʦʚʣʝʥʥʷ ʢʘʪʝʛʦʨʽ ʾ
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ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʟ ʯʠʥʥʠʤʠ ʚʠʤʦʛʘʤʠ (ʉʘʥʽʪʘʨʥʽ 

ʧʨʘʚʠʣʘ ʚ ʣʽʩʘʭ ʋʢʨʘʾʥʠ, 1995). ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʣʽʢʽʚ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʩʝʨʝʜʥʶ 

ʢʘʪʝʛʦʨʽʶ (ʽʥʜʝʢʩ) ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚʦʩʪʘʥʫ.  

ʋ 2021 ʨʦʮʽ ʩʘʥʽʪʘʨʥʠʤ ʦʙʩʪʝʞʝʥʥʷʤ ʙʫʣʦ ʦʭʦʧʣʝʥʦ 3119 ʰʪ. ʜʝʨʝʚ. 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʽʟ ʦʟʥʘʢʘʤʠ ʫʨʘʞʝʥʥʷ ʟʙʫʜʥʠʢʘʤʠ ʭʚʦʨʦʙ ʯʠ 

ʧʦʰʢʦʜʞʝʥʥʷ ʩʢʣʘʣʘ 1955 ʰʪ. ʋ ʭʦʜʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʥʜʝʢʩʫ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ 

ʟʜʽʡʩʥʝʥʦ ʨʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʜʝʨʝʚ ʥʘ ʰʽʩʪʴ ʢʘʪʝʛʦʨʽʡ ʩʪʘʥʫ. ɼʦ ɯ ʢʘʪʝʛʦʨʽʾ 

ʩʪʘʥʫ (ʜʝʨʝʚʘ ʙʝʟ ʦʟʥʘʢ ʦʩʣʘʙʣʝʥʥʷ ï ʘʩʠʤʽʣʷʮʽʡʥʠʡ ʘʧʘʨʘʪ ʟʝʣʝʥʠʡ, ʙʣʠʩʢʫʯʠʡ, 

ʢʨʦʥʘ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʚʠʥʝʥʘ, ʛʫʩʪʘ, ʥʦʨʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʫ 

ʜʣʷ ʜʘʥʦʾ ʚʽʢʦʚʦʾ ʢʘʪʝʛʦʨʽʾ, ʧʦʨʦʜʠ, ʪʠʧʫ ʫʤʦʚ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʪʘ ʩʝʟʦʥʫ) 

ʚʽʜʥʝʩʝʥʦ 1164 ʰʪ. ʜʝʨʝʚ, ʱʦ ʩʢʣʘʣʦ 37,3 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ (ʪʘʙʣ. 3.2).  

ʊʘʙʣʠʮʷ 3.2 

ɯʥʜʝʢʩ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚʦʩʪʘʥʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ 

ʂʘʨʧʘʪ ʫ 2021 ʨʦʮʽ (ʟʘ ʜʘʥʠʤʠ ʇʇ) 

ˉʇ/ʇ 

  

ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ 

ʜʝʨʝʚ, ʰʪ. 

ʂʘʪʝʛʦʨʽʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ɯʥʜʝʢʩ 

ʩʘʥʽʪʘʨʥʦʛʦ 

ʩʪʘʥʫ ɯ ɯɯ ɯɯɯ ɯV V Vɯ 

1 204 136 7 6 28 24 3 2,05 

2 208 177 7 9 9 1 5 1,39 

3 200 70 25 58 32 10 5 2,51 

4 227 182 12 10 9 7 7 1,54 

5 219 153 24 8 19 10 5 1,74 

6 204 17 19 60 71 24 13 3,51 

7 204 140 32 17 9 1 5 1,60 

8 214 59 48 73 19 10 5 2,48 

9 204 22 58 61 49 7 7 2,91 

10 208 53 39 62 39 10 5 2,66 

11 200 32 45 75 38 9 1 2,75 

12 212 25 39 61 67 13 7 3,12 

13 210 19 27 64 75 14 11 3,34 

14 210 10 10 96 59 19 16 3,55 

15 195 69 23 61 40 1 1 2,41 

ɺʩʴʦʛʦ 3119 1164 415 721 563 160 96 2,50 

ʋ % 100,0 37,3 13,3 23,1 18,1 5,1 3,1  

 

ɼʦ ɯɯ ʢʘʪʝʛʦʨʽʾ ʩʪʘʥʫ (ʜʝʨʝʚʘ ʦʩʣʘʙʣʝʥʽ ï ʘʩʠʤʽʣʷʮʽʡʥʠʡ ʘʧʘʨʘʪ ʟʝʣʝʥʠʡ, 

ʢʨʦʥʘ ʩʣʘʙʢʦʘʞʫʨʥʘ, ʧʨʠʨʽʩʪ ʯʘʩʪʢʦʚʦ ʦʩʣʘʙʣʝʥʠʡ, ʚʩʦʭʣʠʭ ʽ ʚʩʠʭʘʶʯʠʭ ʛʽʣʦʢ 
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ʤʝʥʰʝ 25 %) ʚʽʜʥʝʩʝʥʦ 415 ʰʪ. ʜʝʨʝʚ, ʱʦ ʩʢʣʘʣʦ 13,3 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. 

ɼʦ ɯɯɯ ʢʘʪʝʛʦʨʽʾ ʩʪʘʥʫ (ʜʝʨʝʚʘ ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥʽ ï ʘʩʠʤʽʣʷʮʽʡʥʠʡ ʘʧʘʨʘʪ 

ʜʨʽʙʥʽʰʠʡ ʘʙʦ ʩʚʽʪʣʽʰʠʡ ʪʠʧʦʚʦʛʦ, ʦʧʘʜʘʻ ʧʝʨʝʜʯʘʩʥʦ, ʢʨʦʥʘ ʨʦʟʚʠʥʝʥʘ 

ʥʝʨʽʚʥʦʤʽʨʥʦ, ʟʨʽʜʞʝʥʘ, ʚʩʦʭʣʠʭ ʽ ʚʩʠʭʘʶʯʠʭ ʛʽʣʦʢ 25-50 %) ʚʽʜʥʝʩʝʥʦ 721 ʰʪ. 

ʜʝʨʝʚ, ʱʦ ʩʢʣʘʜʘʻ 23,1 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ɼʦ ɯV ʢʘʪʝʛʦʨʽʾ ʩʪʘʥʫ (ʜʝʨʝʚʘ 

ʚʩʠʭʘʶʯʽ ï ʘʩʠʤʽʣʷʮʽʡʥʠʡ ʘʧʘʨʘʪ ʜʨʽʙʥʽʰʠʡ, ʩʚʽʪʣʽʰʠʡ ʘʙʦ ʞʦʚʪʽʰʠʡ 

ʟʚʠʯʘʡʥʦʛʦ, ʧʝʨʝʜʯʘʩʥʦ ʦʧʘʜʘʻ ʘʙʦ ʚᾷ̫ ʥʝ, ʢʨʦʥʘ ʩʠʣʴʥʦ ʟʨʽʜʞʝʥʘ, ʚʩʦʭʣʠʭ ʽ 

ʚʩʠʭʘʶʯʠʭ ʛʽʣʦʢ 50-75 %) ʚʽʜʥʝʩʝʥʦ 563 ʰʪ. ʜʝʨʝʚ, ʱʦ ʩʢʣʘʣʦ 18,1 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ɼʦ V ʢʘʪʝʛʦʨʽʾ ʩʪʘʥʫ (ʩʫʭʦʩʪʽʡ ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ ï 

ʘʩʠʤʽʣʷʮʽʡʥʠʡ ʘʧʘʨʘʪ ʚʩʦʭ, ʟʽʚᾷ̫ ʚ ʘʙʦ ʧʝʨʝʜʯʘʩʥʦ ʦʧʘʚ, ʚʩʦʭʣʠʭ ʽ ʚʩʠʭʘʶʯʠʭ 

ʛʽʣʦʢ ʧʦʥʘʜ 75 %, ʢʦʨʘ ʽ ʜʨʽʙʥʽ ʛʽʣʦʯʢʠ ʟʙʝʨʝʛʣʠʩʷ) ʚʽʜʥʝʩʝʥʦ 160 ʰʪ. ʜʝʨʝʚ, ʱʦ 

ʩʢʣʘʣʦ 5,1 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ɼʦ VI ʢʘʪʝʛʦʨʽʾ ʩʪʘʥʫ (ʩʪʘʨʠʡ ʩʫʭʦʩʪʽʡ ï 

ʘʩʠʤʽʣʷʮʽʡʥʠʡ ʘʧʘʨʘʪ ʽ ʯʘʩʪʠʥʘ ʛʽʣʦʢ ʦʧʘʣʠ, ʢʦʨʘ ʧʦʚʥʽʩʪʶ ʟʨʫʡʥʦʚʘʥʘ ʘʙʦ 

ʦʙʧʘʣʘ ʥʘ ʟʥʘʯʥʽʡ ʯʘʩʪʠʥʽ ʩʪʦʚʙʫʨʘ) ʚʽʜʥʝʩʝʥʦ 96 ʰʪ. ʜʝʨʝʚ, ʱʦ ʩʢʣʘʣʦ 3,1 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ʉʝʨʝʜʥʴʦʟʚʘʞʝʥʠʡ ʧʦʢʘʟʥʠʢ ʽʥʜʝʢʩʫ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ, 

ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʽʥʜʝʢʩʫ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ 15 ʧʨʦʙʥʠʭ ʧʣʦʱ, 

ʩʢʣʘʚ 2,5 ʫ 2021 ʨʦʮʽ. 

ɸʥʘʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʚ 2022 ʨʦʮʽ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚʥʠʭ 

ʨʦʩʣʠʥ ʽʟ ʦʟʥʘʢʘʤʠ ʫʨʘʞʝʥʥʷ ʟʙʫʜʥʠʢʘʤʠ ʭʚʦʨʦʙ ʯʠ ʧʦʰʢʦʜʞʝʥʥʷ ʩʢʣʘʣʘ 2010 

ʰʪ. ʇʨʠ ʮʴʦʤʫ, ʜʦ ɯ ʢʘʪʝʛʦʨʽʾ ʩʪʘʥʫ ʚʽʜʥʝʩʝʥʦ 1109 ʰʪ. ʜʝʨʝʚ, ʱʦ ʩʢʣʘʣʦ 35,6 % 

ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ɼʦ ɯɯ ʢʘʪʝʛʦʨʽʾ ʩʪʘʥʫ ʚʽʜʥʝʩʝʥʦ 499 ʰʪ. ʜʝʨʝʚ, ʱʦ ʩʢʣʘʣʦ 

16,0 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ɼʦ ɯɯɯ ʢʘʪʝʛʦʨʽʾ ʩʪʘʥʫ ʚʽʜʥʝʩʝʥʦ 687 ʰʪ. ʜʝʨʝʚ, ʱʦ 

ʩʢʣʘʣʦ 22,0 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ɼʦ ɯVʢʘʪʝʛʦʨʽʾ ʩʪʘʥʫ ʚʽʜʥʝʩʝʥʦ 596 ʰʪ. 

ʜʝʨʝʚ, ʱʦ ʩʢʣʘʣʦ 19,1 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ɼʦ V ʢʘʪʝʛʦʨʽʾ ʩʪʘʥʫ ʚʽʜʥʝʩʝʥʦ 

147 ʰʪ. ʜʝʨʝʚ, ʱʦ ʩʢʣʘʣʦ 4,7 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ɼʦ VI ʢʘʪʝʛʦʨʽʾ ʩʪʘʥʫ 

ʚʽʜʥʝʩʝʥʦ 81 ʰʪ. ʜʝʨʝʚ, ʱʦ ʩʢʣʘʣʦ 2,6 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. 

ʉʝʨʝʜʥʴʦʟʚʘʞʝʥʠʡ ʧʦʢʘʟʥʠʢ ʽʥʜʝʢʩʫ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʩʢʣʘʚ 2,49 ʫ 2022 ʨʦʮʽ 

(ʪʘʙʣ. 3.3). 

 

 



124 

 

ʊʘʙʣʠʮʷ 3.3 

ɯʥʜʝʢʩ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚʦʩʪʘʥʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ 

ʂʘʨʧʘʪ ʫ 2022 ʨʦʮʽ (ʟʘ ʜʘʥʠʤʠ ʇʇ) 

ˉʇ/ʇ 

  

ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ 

ʜʝʨʝʚ, ʰʪ. 

ʂʘʪʝʛʦʨʽʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ɯʥʜʝʢʩ 

ʩʘʥʽʪʘʨʥʦʛʦ 

ʩʪʘʥʫ ɯ ɯɯ ɯɯɯ ɯV V VI  

1 204 109 24 16 28 24 3 2,23 

2 208 138 45 10 10 1 4 1,57 

3 200 71 20 58 42 6 3 2,51 

4 227 155 45 10 9 5 3 1,56 

5 219 139 24 19 22 10 5 1,88 

6 204 27 29 50 71 14 13 3,27 

7 204 142 36 13 9 0 4 1,53 

8 214 48 53 69 36 5 3 2,56 

9 204 28 38 65 59 10 4 2,99 

10 208 59 33 62 45 7 2 2,59 

11 200 44 39 70 29 15 3 2,71 

12 212 52 32 56 57 7 8 2,81 

13 210 12 22 70 69 24 13 3,52 

14 210 22 36 75 51 14 12 3,17 

15 195 63 23 44 59 5 1 2,61 

 ɺʩʴʦʛʦ 3119 1109 499 687 596 147 81 2,49 

ʋ % 100,0 35,6 16,0 22,0 19,1 4,7 2,6  

 

ʋ 2023 ʨʦʮʽ ʩʘʥʽʪʘʨʥʠʤ ʦʙʩʪʝʞʝʥʥʷʤ ʙʫʣʦ ʦʭʦʧʣʝʥʦ 3119 ʰʪ. ʜʝʨʝʚ Abies 

alba, Picea abies, Fagus sylvatica ʪʘ ʽʥ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʽʟ 

ʦʟʥʘʢʘʤʠ ʫʨʘʞʝʥʥʷ ʟʙʫʜʥʠʢʘʤʠ ʭʚʦʨʦʙ ʯʠ ʧʦʰʢʦʜʞʝʥʥʷ ʩʢʣʘʣʘ 2041 ʰʪ. ɼʦ ɯ 

ʢʘʪʝʛʦʨʽʾ ʩʪʘʥʫ ʚʽʜʥʝʩʝʥʦ 1078 ʰʪ. ʜʝʨʝʚ, ʱʦ ʩʢʣʘʣʦ 36,4 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ. ɼʦ ɯɯ ʢʘʪʝʛʦʨʽʾ ʩʪʘʥʫ ʚʽʜʥʝʩʝʥʦ 504 ʰʪ. ʜʝʨʝʚ, ʱʦ ʩʢʣʘʣʦ 16,2 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ɼʦ ɯɯɯ ʢʘʪʝʛʦʨʽʾ ʩʪʘʥʫ ʚʽʜʥʝʩʝʥʦ 706 ʰʪ. ʜʝʨʝʚ, ʱʦ ʩʢʣʘʣʦ 22,6 

% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ɼʦ ɯV ʢʘʪʝʛʦʨʽʾ ʩʪʘʥʫ ʚʽʜʥʝʩʝʥʦ 625 ʰʪ. ʜʝʨʝʚ, ʱʦ 

ʩʢʣʘʣʦ 20,0 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ɼʦ V ʢʘʪʝʛʦʨʽʾ ʩʪʘʥʫ ʚʽʜʥʝʩʝʥʦ 153 ʰʪ. 

ʜʝʨʝʚ, ʱʦ ʩʢʣʘʣʦ 4,9 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ɼʦ VI ʢʘʪʝʛʦʨʽʾ ʩʪʘʥʫ ʚʽʜʥʝʩʝʥʦ 

53 ʰʪ. ʜʝʨʝʚ, ʱʦ ʩʢʣʘʣʦ 1,7 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ʉʝʨʝʜʥʴʦʟʚʘʞʝʥʠʡ 

ʧʦʢʘʟʥʠʢ ʽʥʜʝʢʩʫ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʫ 2023 ʨʦʮʽ ʩʢʣʘʚ 2,49 (ʪʘʙʣ. 3.4). 
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ʊʘʙʣʠʮʷ 3.4 

ɯʥʜʝʢʩ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚʦʩʪʘʥʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ 

ʂʘʨʧʘʪ ʫ 2023 ʨʦʮʽ (ʟʘ ʜʘʥʠʤʠ ʇʇ) 

ˉʇ/ʇ 

ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ 

ʜʝʨʝʚ 

ʂʘʪʝʛʦʨʽʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ɯʥʜʝʢʩ 

ʩʘʥʽʪʘʨʥʦʛʦ 

ʩʪʘʥʫ ɯ ɯɯ ɯɯɯ ɯV V VI  

1 204 101 22 21 35 21 4 2,34 

2 208 126 53 12 8 7 2 1,67 

3 200 91 15 59 32 3 0 2,21 

4 227 139 39 22 18 7 2 1,77 

5 219 133 29 22 19 14 2 1,89 

6 204 34 28 46 69 19 8 3,17 

7 204 140 36 15 8 3 2 1,55 

8 214 40 47 75 46 3 3 2,69 

9 204 28 35 65 62 11 3 3,01 

10 208 56 32 59 49 10 2 2,67 

11 200 43 39 69 38 8 3 2,69 

12 212 52 39 60 52 5 4 2,67 

13 210 12 22 69 70 27 10 3,51 

14 210 21 35 72 64 10 8 3,15 

15 195 62 33 40 55 5 0 2,53 

 ɺʩʴʦʛʦ 3119 1078 504 706 625 153 53 2,50 

ʋ % 100,0 34,6 16,2 22,6 20,0 4,9 1,7  

 

ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʫ ʣʽʩʽʚʥʠʯʽʡ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʨʘʢʪʠʮʽ ʣʽʩʦʟʘʭʠʩʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʟʚʠʯʘʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʩʘʥʽʪʘʨʥʠʭ ʨʫʙʦʢ ʪʘ ʚʽʜʙʦʨʫ ʜʝʨʝʚ ʜʣʷ ʚʢʣʶʯʝʥʥʷ ʫ 

ʚʠʙʽʨʢʦʚʫ ʩʘʥʽʪʘʨʥʫ ʨʫʙʢʫ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʬʽʪʦʩʘʥʽʪʘʨʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʫ ʣʽʩʘʭ 

ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʥʘ ʧʨʝʜʤʝʪ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ 

ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ (ʟʦʢʨʝʤʘ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʘʭʫʥʢʫ ʽʥʜʝʢʩʫ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ) ʪʘ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʘʪʦʣʦʛʽʡ ʽʥʬʝʢʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʝʨʝʚʦʩʪʘʥʠ ʟʘ 

ʫʯʘʩʪʶ ʦʩʥʦʚʥʠʭ ʣʽʩʦʪʚʽʨʥʠʭ ʚʠʜʽʚ ʻ ʦʩʣʘʙʣʝʥʠʤʠ ʟʘ ʩʘʥʽʪʘʨʥʠʤ ʩʪʘʥʦʤ ʽ 

ʩʝʨʝʜʥʴʦʧʦʰʢʦʜʞʝʥʠʤʠ / ʩʝʨʝʜʥʴʦʫʨʘʞʝʥʠʤʠ ʟʘ ʩʪʫʧʝʥʝʤ ʜʝʛʨʘʜʘʮʽʾ. ɺʘʨʪʦ 

ʟʘʫʚʘʞʠʪʠ, ʱʦ ʥʝ ʟʘʚʞʜʠ ʚʽʜʤʝʨʣʽ (ʯʠ ʧʦʩʣʘʙʣʝʥʽ) ʜʝʨʝʚʘ ʤʘʶʪʴ ʚʠʜʠʤʽ 

ʩʠʤʧʪʦʤʠ ʫʨʘʞʝʥʥʷ (ʧʦʰʢʦʜʞʝʥʥʷ) (ʪʘʙʣ. 3.5). 
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ʊʘʙʣʠʮʷ 3.5 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ (ɯʩ1-6) ʥʘ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ 

ʫ ʣʽʩʘʭ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʫ 2021ï2023 ʨʨ. 

ˉʇʇ ʂʦʨʦʪʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʇʇ (ʣʽʩʥʠʮʪʚʦ/ʇʅɼɺ, 

ʢʚʘʨʪʘʣ/ʚʠʜʽʣ, ʩʢʣʘʜ, ʚʽʢ, ʚʠʩʦʪʘ/ʜʽʘʤʝʪʨ, ʪʠʧ 

ʣʽʩʫ) 

ɯʩ1-6 Ñ ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ* 

2021 2022 2023 

ʌʽʣʽʷ çʂʫʪʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 

1 ɹʝʨʝʟʽʚʩʴʢʝ, 2/13, 7ʗʮʙ2ʗʣʝ1ɹʢʣ, 90 ʨ., 27/32, 

ʉ3ɹʗʇ 
2,05Ñ0,22 2,23Ñ0,21 2,34Ñ0,21 

2 ɹʝʨʝʟʽʚʩʴʢʝ, 3/22, 6ʗʣʝ4ʗʮʙ, 50 ʨ., 20/26, ɼ3ɹʗʇ 1,39Ñ0,14 1,57Ñ0,14 1,67Ñ0,15 

3 ʂʫʪʩʴʢʝ, 23/13, 9ʗʮʙ1ʗʣʝ+ɹʢʣ, 93 ʨ., 28/40, ʉ2ʇɹ 2,51Ñ0,19 2,51Ñ0,18 2,21Ñ0,17 

4 ʂʫʪʩʴʢʝ, 30/23, 7ʗʮʙ3ɹʢʣ, 118 ʨ., 27/50, ʉ3ɹʗ 1,54Ñ0,16 1,56Ñ0,14 1,77Ñ0,15 

5 ʂʦʩʽʚʩʴʢʝ, 23/13, 9ʗʮʙ1ʗʣʝ+ɹʢʣ, 93 ʨ., 28/40, 

ʉ2ʇɹ 
1,74Ñ0,18 1,88Ñ0,18 1,89Ñ0,18 

ʌʽʣʽʷ çɹʝʨʝʛʦʤʝʪʩʴʢʝ ʣʽʩʦʤʠʩʣʠʚʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 

6 ɺʘʰʢʽʚʝʮʴʢʝ, 9/17, 9ʗʮʙ1ɹʢʣ, 90 ʨ., 27/40, ɼ3ɹʗʇ 3,51Ñ0,17 3,27Ñ0,18 3,17Ñ0,19 

7 ɹʝʨʝʛʦʤʝʪʩʴʢʝ, 11/46, 5ʗʮʙ4ʗʣʻ1ɹʢʣ+ɻʟ, 58 ʨ., 

23/30, ʉ3ɹʗʇ 
1,60Ñ0,15 1,53Ñ0,14 1,55Ñ0,14 

8 ɹʝʨʝʛʦʤʝʪʩʴʢʝ, 11/36, 9ʗʮʙ1ʗʣʝ+ɹʢʣ, 67 ʨ., 

27/32, ʉ3ʇɹ    
2,48Ñ0,17 2,56Ñ0,16 2,69Ñ0,15 

ʅʇʇ çɻʫʮʫʣʴʱʠʥʘè 

9 ʐʝʰʦʨʩʴʢʝ, 4/10, 6ʗʮʙ2ʗʣʝ1ɹʢʣ1ɹʧ, 43 ʨ., 17/18, 

ʉ2ʇɼ 
2,91Ñ0,16 2,99Ñ0,16 3,01Ñ0,16 

10 ʐʝʰʦʨʩʴʢʝ, 11/16, 9ʗʮʙ1ʗʣʝ, 85 ʨ., 27/44 ʉ3ɹ 2,66Ñ0,18 2,59Ñ0,17 2,67Ñ0,17 

11 ʂʦʩʽʚʩʴʢʝ, 10/29, 8ʗʮʙ1ʗʣʝ1ɹʢʣ, 100 ʨ., 29/44, 

ɼ3ʇɹ           
2,75Ñ0,15 2,71Ñ0,17 2,69Ñ0,17 

ʈʇ çʂʦʩʽʚʩʴʢʠʡ ʨʘʡʘʛʨʦʣʽʩʛʦʩʧè 

12 ʇʽʩʪʠʥʩʴʢʝ, 6/25, 10ʗʮʙ, 80 ʨ., 24/32, ʉ3ɹʇʗ              3,12Ñ0,16 2,81Ñ0,18 2,67Ñ0,17 

13 ʗʚʦʨʽʚʩʴʢʝ, 13/43, 7ʗʮʙ3ʗʣʝ, 60 ʨ., 24/28, ʉ3ɹʗʇ 3,34Ñ0,16 3,52Ñ0,16 3,51Ñ0,16 

14 ʈʦʞʝʥʩʴʢʝ, 17/14, 5ʗʮʙ3ʗʣʝ2ɹʢʣ, 75 ʨ., 22/32, 

ʉ3ɹʗʇ            
3,55Ñ0,15 3,17Ñ0,17 3,15Ñ0,16 

15 ʈʦʞʝʥʩʴʢʝ, 20/29, 9ʗʮʙ1ʗʣʝ, 85 ʨ., 24/36, ʉ3ɹʗʇ 2,41Ñ0,17 2,61Ñ0,18 2,53Ñ0,18 

ʇʨʠʤʽʪʢʠ: * ï ɯʥʜʝʢʩ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ (ɯʩ1-6) ʚʨʘʭʦʚʫʻ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʫʩʽʭ ʞʠʚʠʭ ʽ 

ʚʽʜʤʝʨʣʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ 

 

ʋ 2021 ʨʦʮʽ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʽʟ ʦʟʥʘʢʘʤʠ ʦʩʣʘʙʣʝʥʥʷ ʯʠ 

ʚʩʠʭʘʥʥʷ (ʫ ʪ.ʯ. ʩʚʽʞʠʡ ʩʫʭʦʩʪʽʡ ʪʘ ʩʫʭʦʩʪʽʡ ʤʠʥʫʣʠʭ ʨʦʢʽʚ) ʩʢʣʘʣʘ 1955 ʰʪ. 

ʉʝʨʝʜʥʴʦʟʚʘʞʝʥʠʡ ʽʥʜʝʢʩ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʥʘ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ (ɯʩ=2,50) 

ʜʦʟʚʦʣʷʻ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʩʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ʥʘʩʘʜʞʝʥʥʷ ʷʢ ʩʣʘʙʢʠʡ. ʎʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʯʘʩʪʢʘ ʜʝʨʝʚ ʟ̔ ʚʠʜʠʤʠʤʠ ʦʟʥʘʢʘʤʠ ʦʩʣʘʙʣʝʥʥʷ, ʫʩʠʭʘʥʥʷ ʯʠ ʧʦʚʥʦʾ 

ʟʘʛʠʙʝʣʽ ʥʝ ʧʝʨʝʚʠʱʫʻ 10 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ʊʘʢʽ ʜʝʨʝʚʘ ʪʨʘʧʣʷʶʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʦʢʨʝʤʠʤʠ ʛʨʫʧʘʤʠ ʽ ʟʘʡʤʘʶʪʴ ʥʝ ʙʽʣʴʰʝ 20 % ʧʣʦʱʽ ʣʽʩʦʚʦʛʦ ʚʠʜʽʣʫ. 

ʇʨʠ ʮʴʦʤʫ ʬʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʤʠ ʻ ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʥʘ ʇʇ ˉ2, ʜʝ ɯʩ=1,39, ʘ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʦʙʩʪʝʞʝʥʴ ʟʘ ʪʠʧʦʚʠʤʠ ʤʘʢʨʦʩʢʦʧʽʯʥʠʤʠ 
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ʦʟʥʘʢʘʤʠ ʽʥʬʽʢʫʚʘʥʥʷ, ʥʝ ʟʘʬʽʢʩʦʚʘʥʦ ʦʩʝʨʝʜʢʽʚ ʫʨʘʞʝʥʥʷ/ʧʦʰʢʦʜʞʝʥʥʷ, ʘ ʣʠʰʝ 

ʧʦʦʜʠʥʦʢʽ ʧʣʦʜʦʚʽ ʪʽʣʘ ʘʬʽʣʦʬʦʨʦʾʜʥʠʭ ʤʘʢʨʦʤʽʮʝʪʽʚ. ɼʫʞʝ ʧʦʛʘʥʠʡ ʩʘʥʽʪʘʨʥʠʡ 

ʩʪʘʥ ʜʝʨʝʚʦʩʪʘʥʫ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʥʘ ʇʇ ˉ6 ʽ ʇʇ ˉ14. ʅʘʨʘʟʽ ʩʪʫʧʽʥʴ 

ʧʦʰʢʦʜʞʝʥʥʷ/ʫʨʘʞʝʥʥʷ ʥʘʩʘʜʞʝʥʥʷ ï ʩʝʨʝʜʥʽʡ, ʧʨʦʪʝ ʚ ʤʝʞʘʭ ʧʨʦʙ ʟʘʬʽʢʩʦʚʘʥʽ 

ʪʨʠʚʦʞʥʽ ʦʟʥʘʢʠ ʥʝʟʚʦʨʦʪʥʦʾ ʜʝʛʨʘʜʘʮʽʾ ʜʝʨʝʚʦʩʪʘʥʽʚ: ʥʘʷʚʥʽʩʪʴ ʜʝʨʝʚ V ʽ VI 

ʢʘʪʝʛʦʨʽʾ ʩʪʘʥʫ, ʦʩʝʨʝʜʢʠ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ, ʥʘʩʣʽʜʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʩʪʦʚʙʫʨʦʚʠʭ ʰʢʽʜʥʠʢʽʚ ʪʘ ʽʥ. 

ʋ 2022 ʨʦʮʽ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʽʟ ʦʟʥʘʢʘʤʠ ʫʨʘʞʝʥʥʷ 

ʟʙʫʜʥʠʢʘʤʠ ʭʚʦʨʦʙ ʯʠ ʧʦʰʢʦʜʞʝʥʥʷ ʩʢʣʘʣʘ 2010 ʰʪ. ʉʝʨʝʜʥʴʦʟʚʘʞʝʥʠʡ ʽʥʜʝʢʩ 

ʩʘʥ̔ʪʘʨʥʦʛʦ ʩʪʘʥʫ ʥʘ ʧʨʦʙʥʠʭ  ʧʣʦʱʘʭ (ɯʩ=2,49) ʜʦʟʚʦʣʷʻ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ 

ʩʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ʥʘʩʘʜʞʝʥʥʷ ʷʢ ʩʣʘʙʢʠʡ. ʋʟʘʛʘʣʴʥʝʥʠʡ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ 

ʥʘʩʘʜʞʝʥʥʷ ï ʦʩʣʘʙʣʝʥʠʡ. ʇʨʠ ʮʴʦʤʫ, ʬʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ, ʜʝ 

ɯʩι1,50, ʥʝ ʟʘʨʝʻʩʪʨʦʚʘʥʦ. ʉʠʣʴʥʦ ʦʩʣʘʙʣʝʥʠʡ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʥʘ 

ʇʇ ˉ13 (ɯʩ=3,52). ʅʘʨʘʟʽ ʩʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ʥʘʩʘʜʞʝʥʥʷ ï ʩʝʨʝʜʥʽʡ, ʧʨʦʪʝ ʚ 

ʤʝʞʘʭ ʧʨʦʙ ʟʘʬʽʢʩʦʚʘʥʽ ʪʨʠʚʦʞʥʽ ʦʟʥʘʢʠ ʥʝʟʚʦʨʦʪʥʦʾ ʜʝʛʨʘʜʘʮʽʾ ʜʝʨʝʚʦʩʪʘʥʽʚ: 

ʥʘʷʚʥʽʩʪʴ ʜʝʨʝʚ V ʽ VI ʢʘʪʝʛʦʨʽʾ ʩʪʘʥʫ, ʦʩʝʨʝʜʢʠ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ, ʥʘʩʣʽʜʢʠ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʪʦʚʙʫʨʦʚʠʭ ʰʢʽʜʥʠʢʽʚ ʪʘ ʽʥ. 

ʋ 2023 ʨʦʮʽ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʽʟ ʦʟʥʘʢʘʤʠ ʫʨʘʞʝʥʥʷ 

ʟʙʫʜʥʠʢʘʤʠ ʭʚʦʨʦʙ ʯʠ ʧʦʰʢʦʜʞʝʥʥʷ ʰʢʽʜʥʠʢʘʤʠ ʩʢʣʘʣʘ 2041 ʰʪ. 

ʉʝʨʝʜʥʴʦʟʚʘʞʝʥʠʡ ʽʥʜʝʢʩ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʧʦ ʦʙʩʪʝʞʫʚʘʥʠʭ ʧʨʦʙʥʠʭ  ʧʣʦʱʘʭ 

(ɯʩ=2,50) ʜʦʟʚʦʣʷʻ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʩʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ʥʘʩʘʜʞʝʥʥʷ ʷʢ 

ʩʣʘʙʢʠʡ. ʋʟʘʛʘʣʴʥʝʥʠʡ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʥʘʩʘʜʞʝʥʥʷ ï ʦʩʣʘʙʣʝʥʠʡ. ʇʨʠ ʮʴʦʤʫ, 

ʬʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ, ʜʝ ɯʩι1,50 ʥʝ ʟʘʨʝʻʩʪʨʦʚʘʥʦ. ʉʠʣʴʥʦ 

ʦʩʣʘʙʣʝʥʠʡ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʥʘ ʇʇ ˉ13 (ɯʩ=3,51). ʅʘʨʘʟʽ ʩʪʫʧʽʥʴ 

ʧʦʰʢʦʜʞʝʥʥʷ ʥʘʩʘʜʞʝʥʥʷ ï ʩʝʨʝʜʥʽʡ, ʧʨʦʪʝ ʚ ʤʝʞʘʭ ʧʨʦʙ ʟʘʬʽʢʩʦʚʘʥʽ ʪʨʠʚʦʞʥʽ 

ʦʟʥʘʢʠ ʥʝʟʚʦʨʦʪʥʦʾ ʜʝʛʨʘʜʘʮʽʾ ʜʝʨʝʚʦʩʪʘʥʽʚ: ʥʘʷʚʥʽʩʪʴ ʜʝʨʝʚ V ʽ VI ʢʘʪʝʛʦʨʽʾ 

ʩʪʘʥʫ, ʦʩʝʨʝʜʢʠ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ, ʥʘʩʣʽʜʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʪʦʚʙʫʨʦʚʠʭ 

ʰʢʽʜʥʠʢʽʚ ʪʘ ʽʥ. 

ɿʘʟʥʘʯʘʻʤʦ, ʱʦ ʦʩʣʘʙʣʝʥʥʷ ʪʘ ʚʩʠʭʘʥʥʷ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʇʦʢʫʪʩʴʢʦ-

ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʥʘʨʘʟʽ ʩʪʦʩʫʻʪʴʩʷ ʜʝʨʝʚʦʩʪʘʥʽʚ ʩʪʘʨʰʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ, 
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ʟʦʢʨʝʤʘ ʧʨʠʩʪʠʛʘʶʯʠʭ ʽ ʩʪʠʛʣʠʭ. ʇʦʰʢʦʜʞʝʥʥʷ ʪʘ ʫʨʘʞʝʥʥʷ ʥʦʩʷʪʴ ʣʦʢʘʣʴʥʠʡ, 

ʧʨʦʪʝ ʜʠʥʘʤʽʯʥʠʡ ʭʘʨʘʢʪʝʨ. ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʣʽʩʦʚʽ 

ʜʝʨʝʚʥʽ ʨʦʩʣʠʥʠ ʚʽʜʤʠʨʘʶʪʴ ʧʦʦʜʠʥʦʢʦ, ʟʛʦʜʦʤ ʟᾷʷʚʣʷʶʪʴʩʷ ʦʩʝʨʝʜʢʠ 

ʦʩʣʘʙʣʝʥʠʭ ʜʝʨʝʚ. ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʢʫʨʪʠʥʥʝ ʚʽʜʤʠʨʘʥʥʷ, 

ʟʘʢʦʥʦʤʽʨʥʠʤ ʥʘʩʣʽʜʢʦʤ  ʷʢʦʛʦ ʻ ʧʨʦʮʝʩ ʜʝʛʨʘʜʘʮʽʾ (ʜʠʛʨʝʩʽʾ) ʚʩʴʦʛʦ ʣʽʩʦʩʪʘʥʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʙʩʪʝʞʝʥʥʷ ʧʨʦʙʥʠʭ ʧʣʦʱ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʝʨʝʚʘ ʪʘ ʾʭ ʛʨʫʧʠ 

ʚ ʤʝʞʘʭ ʜʝʨʝʚʦʩʪʘʥʫ ʦʩʣʘʙʣʝʥʽ ʪʘ ʚʩʠʭʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʫʨʘʞʝʥʥʷ ʢʦʤʧʣʝʢʩʦʤ 

ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʪʘ ʧʦʰʢʦʜʞʝʥʴ ʩʪʠʭʽʡʥʠʤʠ ʷʚʠʱʘʤʠ, ʩʪʦʚʙʫʨʦʚʠʤʠ 

ʰʢʽʜʥʠʢʘʤʠ. ʉʪʫʧʽʥʴ ʫʨʘʞʝʥʥʷ ï ʩʣʘʙʢʠʡ ʪʘ ʩʝʨʝʜʥʽʡ, ʭʘʨʘʢʪʝʨ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʧʘʪʦʣʦʛʽʡ ï ʜʠʬʫʟʥʠʡ ʪʘ ʢʫʨʪʠʥʥʠʡ. ɿʘʬʽʢʩʦʚʘʥ ̔ʪʠʧʦʚʽ ʦʟʥʘʢʠ ʽʥʬʽʢʫʚʘʥʥʷ 

ʜʝʨʝʚ ʷʣʠʮʽ ʟʙʫʜʥʠʢʘʤʠ ʙʘʢʪʝʨʽʘʣʴʥʦ ʾʚʦʜʷʥʢʠ ʪʘ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʦʾ 

ʭʚʦʨʦʙʠ. ʊʘʢʦʞ ʚʠʷʚʣʝʥʦ ʧʦʰʢʦʜʞʝʥʥʷ ʦʢʨʝʤʠʭ ʜʝʨʝʚ (ɯɯɯ-ʢʘʪʝʛʦʨʽʾ ʩʘʥʽʪʘʨʥʦʛʦ 

ʩʪʘʥʫ) ʢʘʤʙʽʦʬʘʛʘʤʠ. ʈʝʻʩʪʨʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʚʽʪʨʦʚʘʣʴʥʠʭ ʪʘ ʙʫʨʝʣʦʤʥʠʭ ʜʝʨʝʚ, 

ʜʝʨʝʚ ʟ̔ ʧʦʰʢʦʜʞʝʥʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ, ʤʝʭʘʥʽʯʥʠʤʠ ʧʦʰʢʦʜʞʝʥʥʷʤʠ 

ʩʪʦʚʙʫʨʽʚ ʪʘ ʢʦʨʝʥʝʚʠʭ ʣʘʧ, ʟʽ ʟʣʘʤʘʥʠʤʠ ʚʝʨʰʠʥʘʤʠ ʪʘ ʟ ʯʠʩʣʝʥʥʠʤʠ ʦʟʥʘʢʘʤʠ 

ʧʦʰʢʦʜʞʝʥʥʷ ʩʪʦʚʙʫʨʽʚ ʥʠʟʴʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ (ʤʦʨʦʟʦʙʽʡʥʽ ʪʨʽʱʠʥʠ) ʪʦʱʦ. 

 

3.3. ɸʥʘʣʽʟ ʟʚôʷʟʢʫ ʤʽʞ ʩʘʥʽʪʘʨʥʠʤ ʩʪʘʥʦʤ ʽ ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʦʩʣʽʜʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ  

 

ʇʦʰʠʨʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʨʽʟʥʠʭ ʪʠʧʘʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ. 

ɺʽʜʦʤʦ, ʱʦ ʤʽʰʘʥʽ ʟʘ ʩʢʣʘʜʦʤ ʽ ʩʢʣʘʜʥʽ ʟʘ ʬʦʨʤʦʶ ʜʝʨʝʚʦʩʪʘʥʠ ʧʦʚʥʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʽʩʦʨʦʩʣʠʥʥʽ ʫʤʦʚʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʽ ʬʦʨʤʫʶʪʴ ʧʽʜʚʠʱʝʥʫ ˇʨʫʧʦʚʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʫ ʪ.ʯ. ʙʽʦʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

(ʥʘʧʨʠʢʣʘʜ, ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ). ɹʘʛʘʪʦʷʨʫʩʥʽ ʣʽʩʦʩʪʘʥʠ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʦʜʥʦʷʨʫʩʥʠʤʠ, ʧʦʛʣʠʥʘʶʪʴ ʙʽʣʴʰʝ ʝʥʝʨʛʽʾ ʉʦʥʮʷ ʽ ʪʘʢʦʞ ʻ ʧʨʦʜʫʢʪʠʚʥʽʰʠʤʠ, 

ʦʩʦʙʣʠʚʦ, ʷʢʱʦ ʜʦ ʾʭʥʴʦʛʦ ʩʢʣʘʜʫ ʚʭʦʜʷʪʴ ʜʝʨʝʚʥʽ ʚʠʜʠ ʨʦʩʣʠʥ ʟ̔ ʨʽʟʥʠʤ ʪʠʧʦʤ 

ʢʦʨʝʥʝʚʦ ʾʩʠʩʪʝʤʠ. ʅʘʧʨʠʢʣʘʜ, ʜʝʨʝʚʥʽ ʚʠʜʠ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ ʟ 

ʤʦʛʫʪʥʽʤ ʩʪʨʠʞʥʝʚʠʤ ʢʦʨʝʥʝʤ (ʥʘʧʨʠʢʣʘʜ, Quercus robur, Abies alba, 
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Tilia cordata) ʤʦʞʫʪʴ ʛʣʠʙʦʢʦ ʧʨʦʥʠʢʘʶʪʴ ʚ ˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ, ʘ ʚ ʧʦʻʜʥʘʥʥʽ ʟ 

ʥʝʛʣʠʙʦʢʦʶ ʧʦʚʝʨʭʥʝʚʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ ʽʥʰʠʭ ʚʠʜʽʚ (ʥʘʧʨʠʢʣʘʜ Fagus 

sylvatica, Picea abies, Fraxinus excelsior, Acer platanoides ʪʘ ʽʥ.) ʚʦʥʠ ʢʨʘʱʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʧʘʩʠ ̌ ʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ ʪʘ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ̔  ʪʦʤʫ ʻ ʙʽʦʪʠʯʥʦ 

ʩʪʽʡʢʽʰʠʤʠ (ʇʦʛʨʝʙʥʷʢ ʽ ʄʝʣʴʥʠʢ, 1952; ʂʨʠʥʠʮʴʢʠʡ ʪʘ ʽʥ., 2023). ʊʘʢʽ 

ʜʝʨʝʚʦʩʪʘʥʠ ʘʢʪʠʚʥʽʰʝ ʧʝʨʝʚʦʜʷʪʴ ʜʦʱʦʚʽ ʪʘ ʪʘʣʽ ʚʦʜʠ ʚ ˇʨʫʥʪʦʚʽ, ʘ ʪʘʢʦʞ 

ʝʬʝʢʪʠʚʥʦ ʟʘʭʠʱʘʶʪʴ ˇʨʫʥʪ ʚʽʜ ʚʧʣʠʚʫ ʚʦʜʥʦʾ ʝʨʦʟʽʾ. ʋ ʤʽʰʘʥʠʭ ʟʘ ʩʢʣʘʜʦʤ 

ʜʝʨʝʚʦʩʪʘʥʘʭ ˇʨʫʥʪʠ ʱʽʣʴʥʽʰʝ ʟʘʩʝʣʝʥʽ ʙʝʟʭʨʝʙʝʪʥʠʤʠ ʪʚʘʨʠʥʘʤʠ, ʟʦʢʨʝʤʘ 

ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʨʦʜʫ Lumbricus, ʘ ʾʭʥʷ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʚʤʽʩʪʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ˇʨʫʥʪʘʭ. ɺʦʜʥʦʯʘʩ, ʤʽʰʘʥʽ ʜʝʨʝʚʦʩʪʘʥʠ ʻ ʚʘʛʦʤʦ 

ʩʪʽʡʢʽʰʠʤʠ ʜʦ ʜʽʾ ʚʽʪʨʦʚʘʣʽʚ, ʙʫʨʝʣʦʤʽʚ, ʩʥʽʛʦʚʘʣʽʚ, ʧʦʞʝʞ, ʬʽʪʦʬʘʛʽʚ ʪʘ ʽʥ.  

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʣʽʩʽʚ 

ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʽʟ ʦʩʥʦʚʥʠʤʠ ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʦʩʣʽʜʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʟʦʢʨʝʤʘ ʪʠʧʦʤ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ (ʪʘʙʣ. 

3.6). 

ʊʘʙʣʠʮʷ 3.6 

ʈʦʟʧʦʜʽʣ ʧʣʦʱ ʣʽʩʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʟʘ ʪʠʧʘʤʠ ʣʽʩʫ ʽ 

ʪʠʧʘʤʠ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ 

ʊʠʧ 

ʣʽʩʦʨʦʩʣʠʥʥʠʭ 

ʫʤʦʚ 

ɯʥʜʝʢʩ ʪʠʧʫ 

ʣʽʩʫ 

ʊʠʧ ʣʽʩʫ ʇʣʦʱʘ, 

ʛʘ 

ʇʣʦʱʘ, 

% 

1 2 3 4 5 

ɺ2 ɺ2-ʗʣʻ ʉʚʽʞʠʡ ʩʤʝʨʝʢʦʚʠʡ ʩʫʙʽʨ 60,1 0,34 

ɺ3 ɺ3-ʗʣʻ ɺʦʣʦʛʠʡ ʩʤʝʨʝʢʦʚʠʡ ʩʫʙʽʨ 916,5 5,38 

ɺ3-ʤʜ-ʢʗʣʻ ɺʦʣʦʛʠʡ ʤʦʜʨʠʥʦʚʦ-ʢʝʜʨʦʚʦ-

ʩʤʝʨʝʢʦʚʠʡ ʩʫʙʽʨ 
35,0 0,20 

ɺ3-ɹʢʣ ɺʦʣʦʛʠʡ ʙʫʢʦʚʠʡ ʩʫʙʽʨ 1,9 0,01 

ʉ2 ʉ2-ɹʢʣ ʉʚʽʞʘ ʩʫʙʫʯʠʥʘ 4,4 0,02 

ʉ2-ʙʢʣ-

ʷʮʙʗʣʻ 

ʉʚʽʞʘ ʙʫʢʦʚʦ-ʷʣʠʮʝʚʘ ʩʫʩʤʝʨʝʯʠʥʘ 
231,1 1,35 

ʉ2-ʛɹʢʣ ʉʚʽʞʘ ʛʨʘʙʦʚʘ ʩʫʙʫʯʠʥʘ 8,7 0,03 

ʉ2-ʷʮʙɹʢʣ ʉʚʽʞʘ ʷʣʠʮʝʚʘ ʩʫʙʫʯʠʥʘ 62,3 0,31 

ʉ2-ʷʣʻ-ʷʮʙɹʢʣ ʉʚʽʞʘ ʩʤʝʨʝʢʦʚʦ-ʷʣʠʮʝʚʘ ʩʫʙʫʯʠʥʘ 14,4 0,06 

ʉ3 ʉ3-ʗʣʻ ɺʦʣʦʛʘ ʚʠʩʦʢʦʛʽʨʥʘ ʩʫʩʤʝʨʝʯʠʥʘ 4310,8 25,29 

ʉ3-ʙʢʣʗʮʙ ɺʦʣʦʛʘ ʙʫʢʦʚʘ ʩʫʷʣʠʯʠʥʘ 52,0 0,29 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 3.6 

1 2 3 4 5 

ʉ3 ʉ3-ʛɹʢʣ ɺʦʣʦʛʘ ʛʨʘʙʦʚʘ ʩʫʙʫʯʠʥʘ 67,9 0,39 

ʉ3-ʙʢʣ-

ʷʣʻʗʮʙ 

ɺʦʣʦʛʘ ʙʫʢʦʚʦ-ʩʤʝʨʝʢʦʚʘ ʩʫʷʣʠʯʠʥʘ 
1516,6 8,92 

ʉ3-ʙʢʣ-

ʷʮʙʗʣʻ 

ɺʦʣʦʛʘ ʙʫʢʦʚʦ-ʷʣʠʮʝʚʘ ʩʫʩʤʝʨʝʯʠʥʘ 
5333,0 31,35 

ʉ3-ʙʢʣʗʣʻ ɺʦʣʦʛʘ ʙʫʢʦʚʘ ʩʫʩʤʝʨʝʯʠʥʘ 507,5 2,98 

ʉ3-ʛ-ʷʮʙɹʢʣ ɺʦʣʦʛʘ ʛʨʘʙʦʚʦ-ʷʣʠʮʝʚʘ ʩʫʙʫʯʠʥʘ 89,7 0,53 

ʉ3-ʷʮʙʗʣʻ ɺʦʣʦʛʘ ʷʣʠʮʝʚʘ ʩʫʩʤʝʨʝʯʠʥʘ 877,2 5,16 

ʉ3-ʷʮʙɹʢʣ ɺʦʣʦʛʘ ʷʣʠʮʝʚʘ ʩʫʙʫʯʠʥʘ 460,9 2,71 

ʉ3-ʷʣʻ-ʷʮʙɹʢʣ ɺʦʣʦʛʘ ʩʤʝʨʝʢʦʚʦ-ʷʣʠʮʝʚʘ ʩʫʙʫʯʠʥʘ  502,1 2,95 

ʉ3-ʷʣʻ-

ʙʢʣʗʮʙ 

ɺʦʣʦʛʘ ʩʤʝʨʝʢʦʚʦ-ʙʫʢʦʚʘ ʩʫʷʣʠʯʠʥʘ 
2,5 0,01 

ʉ3-ɺʭ(ʯ) ɺʦʣʦʛʘ ʩʫʯʦʨʥʦʚʽʣʴʰʠʥʘ 4,9 0,03 

ʉ3-ɹʢʣ ɺʦʣʦʛʘ ʩʫʙʫʯʠʥʘ 49,0 0,29 

ʉ3-ʜ-ʛɹʢʣ ɺʦʣʦʛʘ ʜʫʙʦʚʦ-ʛʨʘʙʦʚʘ ʩʫʙʫʯʠʥʘ 18,0 0,11 

ʉ3-ʙʢʣɼʟ ɺʦʣʦʛʘ ʙʫʢʦʚʘ ʩʫʜʽʙʨʦʚʘ 10,3 0,60 

ʉ3-ʷʮʙɼ ɺʦʣʦʛʘ ʷʣʠʮʝʚʘ ʩʫʜʽʙʨʦʚʘ 1,4 0,01 

ʉ3-ʜʗʮʙ ɺʦʣʦʛʘ ʜʫʙʦʚʘ ʩʫʷʣʠʯʠʥʘ 3,9 0,02 

ʉ4 ʉ4-ɺʭ(ʩ) ʉʠʨʘ ʩʫʩʽʨʦʚʽʣʴʰʠʥʘ 371,1 2,18 

ʉ4-ɺʭ(ʯ) ʉʠʨʘ ʩʫʯʦʨʥʦʚʽʣʴʰʠʥʘ 1,6 0,01 

ʉ4-ʗʣʻ ʉʠʨʘ ʯʠʩʪʘ ʩʫʩʤʝʨʝʯʠʥʘ 12,3 0,07 

ʉ4-ʷʮʙʗʣʻ ʉʠʨʘ ʷʣʠʮʝʚʘ ʩʫʩʤʝʨʝʯʠʥʘ 1,1 0,01 

D2 D2-ɹʢʣ ʉʚʽʞʘ ʙʫʯʠʥʘ 10,6 0,06 

D 3 D3-ʙʢʣ-

ʷʮʙʗʣʻ 

ɺʦʣʦʛʘ ʙʫʢʦʚʦ-ʷʣʠʮʝʚʘ ʩʤʝʨʝʯʠʥʘ 
155,2 0,91 

D3-ʙʢʣ-

ʷʣʻʗʮʙ 

ɺʦʣʦʛʘ ʙʫʢʦʚʦ-ʩʤʝʨʝʢʦʚʘ ʷʣʠʯʠʥʘ 
401,1 2,35 

D3-ʷʣʻ-ʷʮʙɹʢʣ ɺʦʣʦʛʘ ʩʤʝʨʝʢʦʚʦ-ʷʣʠʮʝʚʘ ʙʫʯʠʥʘ 255,1 1,44 

D3-ʷʮʙɹʢʣ ɺʦʣʦʛʘ ʷʣʠʮʝʚʘ ʙʫʯʠʥʘ 260,7 1,49 

D3-ʙʢʣʗʮʙ ɺʦʣʦʛʘ ʙʫʢʦʚʘ ʷʣʠʯʠʥʘ 197,8 1,14 

D3-ɹʢʣ ɺʦʣʦʛʘ ʙʫʯʠʥʘ 37,5 0,19 

D3-ʜ-ʛɹʢʣ ɺʦʣʦʛʘ ʜʫʙʦʚʦ-ʛʨʘʙʦʚʘ ʙʫʯʠʥʘ 24,7 0,09 

D3-ʛ-ʙʢʣʗʮʙ ɺʦʣʦʛʘ ʛʨʘʙʦʚʦ-ʙʫʢʦʚʘ ʷʣʠʯʠʥʘ 4,6 0,02 

D3-ʛ-ʷʮʙɹʢʣ ɺʦʣʦʛʘ ʛʨʘʙʦʚʦ-ʷʣʠʮʝʚʘ ʙʫʯʠʥʘ 132,3 0,69 

D4 D4-ɺʭ(ʩ) ʉʠʨʘ ʩʽʨʦʚʽʣʴʰʠʥʘ 3,2 0,01 

ɺʩʴʦʛʦ 17011,0 100,0 

 

ɸʥʘʣʽʟʫʶʯʠ ʨʦʟʧʦʜʽʣ ʧʣʦʱ ʣʽʩʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʟʘ 

ʪʠʧʘʤʠ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʫʙʦʨʠ (ɺ) ʟʘʡʤʘʶʪʴ ʧʣʦʱʫ 1013,5 

ʛʘ (5,9 %), ʧʨʠ ʮʴʦʤʫ ʯʘʩʪʢʘ ʩʚʽʞʠʭ ʩʫʙʦʨʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,3 %, ʘ ʚʦʣʦʛʠʭ ï 5,6 
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%. ʉʫʤʘʨʥʘ ʧʣʦʱʘ ʩʫʛʨʫʜʽʚ (ʉ) ʜʦʨʽʚʥʶʻ 14975,6 ʛʘ (85,7 %), ʧʨʠ ʮʴʦʤʫ ʯʘʩʪʢʘ 

ʩʚʽʞʠʭ ʩʫʛʨʫʜʽʚ ʜʦʨʽʚʥʶʻ 1,8 % (320,9 ʛʘ), ʚʦʣʦʛʠʭ ï 81,6 % (14268,6 ʛʘ), ʩʠʨʠʭ ï 

2,3 % (386,1 ʛʘ). ɻʨʫʜʠ (D) ʟʘʡʤʘʶʪʴ ʧʣʦʱʫ 1482,8 ʛʘ (8,4 %), ʧʨʠ ʮʴʦʤʫ ʯʘʩʪʢʘ 

ʩʚʽʞʠʭ ʽ ʩʠʨʠʭ ʛʨʫʜʽʚ ʩʫʤʘʨʥʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,01 %,  ʯʘʩʪʢʘ ʚʦʣʦʛʠʭ ʜʦʨʽʚʥʶʻ 

8,3 % (ʨʠʩ. 3.3). 

 
ʈʠʩ. 3.3. ʈʦʟʧʦʜʽʣ ʣʽʩʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʟʘ ʪʠʧʘʤʠ 

ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ (ʟʘ ʜʘʥʠʤʠ ʪʘʢʩʘʮʽʡʥʠʭ ʦʧʠʩʽʚ) 

 

ɸʥʘʣʽʟʫʶʯʠ ʨʦʟʧʦʜʽʣ ʧʣʦʱ ʣʽʩʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʟʘ 

ʪʠʧʘʤʠ ʣʽʩʫ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʜʘʥʠʤʠ ʪʘʢʩʘʮʽʡʥʠʭ ʦʧʠʩʽʚ ʜʦʩʣʽʜʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, 

ʚʠʦʢʨʝʤʣʝʥʦ ʩʦʨʦʢ ʦʜʠʥ ʪʠʧ ʣʽʩʫ. ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʘʥʘʣʽʟʫ ʾʭ ʨʦʟʧʦʜʽʣʝʥʦ ʥʘ ʪʨʠ 

ʛʨʫʧʠ ï ɯ (ʧʣʦʱʘ ʧʝʨʝʚʠʱʫʻ 25,0 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʣʽʩʽʚ), ɯɯ (ʧʣʦʱʘ ʚʽʜ 1,0 

ʜʦ 24,9 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʣʽʩʽʚ), ɯɯɯ (ʧʣʦʱʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 1,0 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʧʣʦʱʽ ʣʽʩʽʚ). ɼʦ ɯ ʛʨʫʧʠ ʚʽʜʥʝʩʝʥʦ ʜʚʘ ʪʠʧʠ ʣʽʩʫ ï ʚʦʣʦʛʘ ʚʠʩʦʢʦʛʽʨʥʘ 

ʩʫʩʤʝʨʝʯʠʥʘ (ʉ3-ʗʣ)̒ ʪʘ ʚʦʣʦʛʘ ʙʫʢʦʚʦ-ʷʣʠʮʝʚʘ ʩʫʩʤʝʨʝʯʠʥʘ (ʉ3-ʙʢʣ-ʷʮʙʗʣʻ), 

ʩʫʤʘʨʥʘ ʧʣʦʱʘ ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ 50,0 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ (ʱʦ ʜʦʨʽʚʥʶʻ 9643,8 

ʛʘ ʘʙʦ 56,6 %). ɼʦ ɯɯ ʛʨʫʧʠ ʚʽʜʥʝʩʝʥʦ ʜʚʘʥʘʜʮʷʪʴ ʪʠʧʽʚ ʣʽʩʫ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

ʤʝʥʰʽʡ ʩʪʫʧʝʥʽ (ʾʭʥʷ ʩʫʤʘʨʥʘ ʧʣʦʱʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 40,0 % ʽ ʩʢʣʘʜʘʻ 6497,7 ʛʘ ʘʙʦ 

38,1 %) ï ɺ3-ʗʣʻ, ʉ2-ʙʢʣ-ʷʮʙʗʣʻ, ʉ3-ʙʢʣ-ʷʣʻʗʮʙ, ʉ3-ʙʢʣʗʣʻ, ʉ3-ʷʮʙʗʣʻ, ʉ3-

ʷʮʙɹʢʣ, ʉ3-ʷʣʻ-ʷʮʙɹʢʣ, ʉ4-ɺʭ(ʩ), ɼ3-ʙʢʣ-ʷʣʻʗʮʙ, ɼ3-ʷʣʻ-ʷʮʙɹʢʣ, D3-ʷʮʙɹʢʣ, D3-

ʙʢʣʗʮʙ. ɼʦ ɯɯɯ ʛʨʫʧʠ ʥʘʣʝʞʘʪʴ ʜʚʘʜʮʷʪʴ ʩʽʤ ʪʠʧʽʚ ʣʽʩʫ, ʷʢʽ ʪʨʘʧʣʷʶʪʴʩʷ 

ʬʨʘʛʤʝʥʪʘʨʥʦ, ʧʨʦʪʝ ʜʦʟʚʦʣʷʪʴ ʩʬʦʨʤʫʚʘʪʠ ʨʦʟʫʤʽʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

5,9%

85,7%

8,4%

ɺ (ʩʫʙʽʨ)ʉ (ʩʫʛʨʫʜ)D (ʜʽʙʨʦʚʘ)
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ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ, ʱʦ ʩʢʣʘʣʠʩʷ ʫ ʣʽʩʘʭ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ. 

ʉʫʤʘʨʥʘ ʧʣʦʱʘ ʪʠʧʽʚ ʣʽʩʫ ɯɯɯ ʛʨʫʧʠ ʩʢʣʘʜʘʻ 5,3 % ʘʙʦ 869,5 ʛʘ.  

ɸʥʘʣʽʟ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ (ʜʦʜ. ʂ) ʪʘʢʦʞ ʜʦʟʚʦʣʠʚ ʧʨʦʚʝʩʪʠ ʨʦʟʧʦʜʽʣ ʧʣʦʱ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba ʟʘ ʪʠʧʘʤʠ ʣʽʩʫ (ʨʠʩ. 3.4). ɺʠʦʢʨʝʤʣʝʥʦ 

ʩʽʤʥʘʜʮʷʪʴ ʪʠʧʽʚ ʣʽʩʫ, ʷʢʽ ʪʘʢ ʯʠ ʽʥʘʢʰʝ ʧʦʚᾷʷʟʘʥʽ ʽʟ ʧʝʨʝʚʘʞʘʥʥʷʤ A. alba  ʫ 

ʩʢʣʘʜʽ ʜʝʨʝʚʦʩʪʘʥʫ. 

 

ʈʠʩ. 3.4. ʈʦʟʧʦʜʽʣ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba ʟʘ ʪʠʧʘʤʠ ʣʽʩʫ (ʟʘ 

ʜʘʥʠʤʠ ʪʘʢʩʘʮʽʡʥʠʭ ʦʧʠʩʽʚ) 

 

ɺʦʣʦʛʘ ʙʫʢʦʚʦ-ʩʤʝʨʝʢʦʚʘ ʩʫʷʣʠʯʠʥʘ ʻ ʧʝʨʝʚʘʞʘʶʯʠʤ (46,5 %) ʪʠʧʦʤ ʣʽʩʫ 

ʜʣʷ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba, ʱʦ ʟʨʦʩʪʘʶʪʴ ʫ ʤʝʞʘʭ ʇʦʢʫʪʩʴʢʦ-

ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ. ʋ ʤʝʥʰʽʡ ʤʽʨʽ ʧʦʰʠʨʝʥʽ ʥʘʩʪʫʧʥʽ ʪʠʧʠ: ʚʦʣʦʛʘ ʙʫʢʦʚʦ-

ʷʣʠʮʝʚʘ ʩʫʩʤʝʨʝʯʠʥʘ (17,0 %), ʚʦʣʦʛʘ ʙʫʢʦʚʘ ʷʣʠʯʠʥʘ (8,5 %), ʚʦʣʦʛʘ ʷʣʠʮʝʚʘ 

ʩʫʩʤʝʨʝʯʠʥʘ (6,0 %), ʚʦʣʦʛʘ ʩʤʝʨʝʢʦʚʦ-ʙʫʢʦʚʘ ʩʫʷʣʠʯʠʥʘ (6,0 %) ʪʘ ʽʥ. 

ʇʨʘʢʪʠʯʥʦ ʧʦʦʜʠʥʦʢʦ (ʜʦ 1,0 %) ʪʨʘʧʣʷʣʠʩʷ ʤʝʥʰ ʥʝʪʠʧʦʚʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʽʟ ʧʝʨʝʚʘʞʘʥʥʷʤ A. alba ʪʠʧʠ ʣʽʩʫ: ʚʦʣʦʛʘ ʜʫʙʦʚʘ ʩʫʷʣʠʯʠʥʘ, ʚʦʣʦʛʘ 

ʚʠʩʦʢʦʛʽʨʥʘ ʩʫʩʤʝʨʝʯʠʥʘ, ʚʦʣʦʛʘ ʚʠʩʦʢʦʛʽʨʥʘ ʩʫʩʤʝʨʝʯʠʥʘ, ʚʦʣʦʛʘ ʙʫʢʦʚʦ-

ʷʣʠʮʝʚʘ ʩʤʝʨʝʯʠʥʘ, ʚʦʣʦʛʘ ʷʣʠʮʝʚʘ ʙʫʯʠʥʘ ʪʘ ʩʠʨʘ ʩʫʩʽʨʦʚʽʣʴʰʠʥʘ. 

1,5%

1,5%

2,0%

1,5%17,0%

46,5%

2,0%
0,5%

1,5%
6,0%

0,5%

6,0%

0,5%

8,5%

0,5%

3,5%

0,5%

19,5%

ʉ2-ʷʮʙɹʢʣʉ2-ʷʣʻ-ʷʮʙɹʢʣʉ3-ɹʢʣ ʉ3-ʙʢʣʗʮʙʉ3-ʙʢʣ-ʷʮʙʗʣʉ̒3-ʙʢʣ-ʷʣʻʗʮʙ

ʉ3-ʛ-ʷʮʙɹʢʣʉ3-ʜʗʮʙ ʉ3-ʷʮʙɹʢʣʉ3-ʷʮʙʗʣʻʉ3-ʗʣʻ ʉ3-ʷʣʻ-ʙʢʣʗʮʙ

ʉ4-ɺʭ(ʩ) D3-ʙʢʣʗʮʙD3-ʙʢʣ-ʷʮʙʗʣʻD3-ʙʢʣ-ʷʣʻʗʮʙD3-ʷʮʙɹʢʣ
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ʉʧʽʚʩʪʘʚʣʷʶʯʠ ʜʘʥʽ ʧʨʦ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʪʘ ʪʠʧʠ ʣʽʩʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʥʘʡʙʽʣʴʰ ʦʩʣʘʙʣʝʥʠʤʠ (ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʠʡ ʽʥʜʝʢʩ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʥʘ ʦʩʥʦʚʽ 

ʘʥʘʣʽʟʫ 93 ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ ʩʪʘʥʦʚʠʪʴ 3,38Ñ0,12) ʻ ʷʣʠʮʝʚʽ ʜʝʨʝʚʦʩʪʘʥʠ, ʱʦ 

ʟʨʦʩʪʘʶʪʴ ʚ ʫʤʦʚʘʭ ʚʦʣʦʛʦ ʾʙʫʢʦʚʦ-ʩʤʝʨʝʢʦʚʦ ʾʩʫʷʣʠʯʠʥʠ (ʪʘʙʣ. 3.7).  

ʊʘʙʣʠʮʷ 3.7 

ʉʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʜʝʨʝʚʦʩʪʘʥʽʚ ʽʟ ʧʝʨʝʚʘʞʘʥʥʷʤ Abies alba, ʱʦ ʟʨʦʩʪʘʶʪʴ ʫ 

ʨʽʟʥʠʭ ʪʠʧʘʭ ʣʽʩʫ 

 

 

 

ʊʠʧ ʣʽʩʫ 

ʂʽʣʴʢʽʩʪʴ ʦʙʣʽʢʦʚʘʥʠʭ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ, ʰʪ. ʉʝʨʝʜʥʴʦʟʚʘʞʝʥʠʡ 

ʽʥʜʝʢʩ ʩʘʥʽʪʘʨʥʦʛʦ 

ʩʪʘʥʫ, ʩʪʫʧʽʥʴ 

ʧʦʰʢʦʜʞʝʥʥʷ 

ʜʝʨʝʚʦʩʪʘʥʫ 

ɺʩʴʦʛʦ, 

ʰʪ. 

ɹʝʟ ʦʟʥʘʢ 

ʧʦʨʫʰʝʥʥʷ 

ʩʘʥʽʪʘʨʥʦʛʦ 

ʩʪʘʥʫ 

ɿ ʪʠʧʦʚʠʤʠ 

ʦʟʥʘʢʘʤʠ 

ʦʩʣʘʙʣʝʥʥʷ 

ʪh. % ʪh. % 

ɺʦʣʦʛʘ ʙʫʢʦʚʦ-

ʷʣʠʮʝʚʘ 

ʩʫʩʤʝʨʝʯʠʥʘ 

34 28 14,0 6 3,0 1,90Ñ0,15 ʩʣʘʙʢʠʡ 

ɺʦʣʦʛʘ ʙʫʢʦʚʦ-

ʩʤʝʨʝʢʦʚʘ 

ʩʫʷʣʠʯʠʥʘ 

93 60 30,0 33 16,5 3,38Ñ0,12 ʩʝʨʝʜʥʽʡ 

ɺʦʣʦʛʘ ʷʣʠʮʝʚʘ 

ʩʫʩʤʝʨʝʯʠʥʘ 
12 10 5,0 2 1,0 1,78Ñ0,10 ʩʣʘʙʢʠʡ 

ɺʦʣʦʛʘ ʩʤʝʨʝʢʦʚʦ-

ʙʫʢʦʚʘ ʩʫʷʣʠʯʠʥʘ 
12 10 5,0 2 1,0 1,12Ñ0,16 ʚʽʜʩʫʪʥʽʡ 

ɺʦʣʦʛʘ ʙʫʢʦʚʘ 

ʷʣʠʯʠʥʘ 
17 16 8,0 1 0,5 1,30Ñ0,17 ʚʽʜʩʫʪʥʽʡ 

ɺʦʣʦʛʘ ʙʫʢʦʚʦ-

ʩʤʝʨʝʢʦʚʘ ʷʣʠʯʠʥʘ 
7 4 2,0 3 1,5 2,23Ñ0,21 ʩʣʘʙʢʠʡ 

ɯʥʰʽ  25 19 9,5 6 3,0 1,19Ñ0,13 ʚʽʜʩʫʪʥʽʡ 

ɺʩʴʦʛʦ 200 147 73,5 53 26,5 - 

 

ʆʩʣʘʙʣʝʥʠʤʠ ʘʙʦ ʪʘʢʠʤʠ, ʱʦ ʤʘʶʪʴ ʧʦʯʘʪʢʦʚʽ ʪʠʧʦʚʽ ʯʠ ʩʣʘʙʢʽ ʦʟʥʘʢʠ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ, ʩʣʽʜ ʚʚʘʞʘʪʠ ʜʝʨʝʚʦʩʪʘʥʠ ʟʘ ʫʯʘʩʪʶ ʷʣʠʮʽ ʙʽʣʦʾ, ʷʢʽ ʟʨʦʩʪʘʶʪʴ 

ʚ ʥʘʩʪʫʧʥʠʭ ʪʠʧʘʭ ʣʽʩʫ: ʚʦʣʦʛʘ ʷʣʠʮʝʚʘ ʩʫʩʤʝʨʝʯʠʥʘ (ɯʩ=1,78Ñ0,10), ʚʦʣʦʛʘ 

ʙʫʢʦʚʦ-ʷʣʠʮʝʚʘ ʩʫʩʤʝʨʝʯʠʥʘ (ɯʩ=1,90Ñ0,15) ʪʘ ʚʦʣʦʛʘ ʙʫʢʦʚʦ-ʩʤʝʨʝʢʦʚʘ ʷʣʠʯʠʥʘ 

(ɯʩ=2,23Ñ0,21). ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʧʦʛʽʨʰʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʟʘʟʥʘʯʝʥʠʭ 

ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʧʦʚᾷʷʟʘʥʝ ʽʟ ʛʣʠʙʦʢʦʶ ʧʘʪʦʣʦʛʽʻʶ Picea 

abies ʪʘ, ʫ ʤʝʥʰʽʡ ʩʪʫʧʝʥʽ, Fagus sylvatica. ɿʜʦʨʦʚʠʤʠ ʘʙʦ ʙʝʟ ʚʠʜʠʤʠʭ ʦʟʥʘʢ 

ʫʨʘʞʝʥʴ ʯʠ ʧʦʰʢʦʜʞʝʥʴ ʩʣʽʜ ʚʚʘʞʘʪʠ ʜʝʨʝʚʦʩʪʘʥʠ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ Abies alba, 
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ʱʦ ʟʨʦʩʪʘʶʪʴ ʚ ʫʤʦʚʘʭ ʚʦʣʦʛʦ ʾʩʤʝʨʝʢʦʚʦ-ʙʫʢʦʚʦ ʾʩʫʷʣʠʯʠʥʠ (ɯʩ=1,12Ñ0,16) ʪʘ 

ʚʦʣʦʛʦ ʾ ʙʫʢʦʚʘ ʷʣʠʯʠʥʠ (ɯʩ=1,30Ñ0,17). ɿʘʨʝʻʩʪʨʦʚʘʥʽ ʧʦʦʜʠʥʦʢʽ ʧʨʦʷʚʠ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʙʘʟʠʜʽʦʤʠ ʜʝʨʝʚʦʨʫʡʥʽʚʥʠʭ ʛʨʠʙʽʚ ʥʘ 

ʧʝʨʝʩʪʽʡʥʠʭ ʜʝʨʝʚʘʭ ʷʣʠʮʽ.  

 

ʆʩʦʙʣʠʚʦʩʪʽ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʽ ʮʝʥʦʪʠʯʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʘʪʦʛʝʥʥʦʾ ʙʽʦʪʠ ʫ ʣʽʩʘʭ ʨʽʟʥʦʛʦ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʪʘ ʚʽʢʫ. ɺʠʜʦʚʠʡ ʩʢʣʘʜ 

ʜʝʨʝʚʦʩʪʘʥʫ ʻ ʦʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ. 

ʈʦʟʫʤʽʥʥʷ ʮʠʭ ʟʚᾷ̫ ʟʢʽʚ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʣʷʪʠ ʝʬʝʢʪʠʚʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ 

ʟʜʦʨʦʚᾷ̫  ʣʽʩʽʚ ʽ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʩʪʽʡʢʦʩʪʽ ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ 

ʬʘʢʪʦʨʽʚ. 

ɸʥʘʣʽʟ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʣʽʩʦʩʪʘʥʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ 

ʧʦʢʘʟʫʻ, ʱʦ ʥʘʡʙʽʣʴʰʽ ʧʣʦʱʽ ʟʘʡʤʘʶʪʴ ʷʣʠʮʝʚʽ ʣʽʩʠ ʟ ʯʘʩʪʢʦʶ 5 ʦʜʠʥʠʮʴ Abies 

alba ʫ ʩʢʣʘʜʽ. ʏʚʝʨʪʴ (25,0 %) ʦʙʩʪʝʞʝʥʠʭ ʥʘʤʠ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʪʘʢʠʤ ʩʢʣʘʜʦʤ. ʇʝʨʝʚʘʞʘʶʯʠʤʠ ʻ ʥʘʩʪʫʧʥʽ ʩʭʝʤʠ 

ʟʤ̔ʰʫʚʘʥʥʷ: 5ʗʮʙ5ʗʣʻ, 5ʗʮʙ3ʗʣʻ2ɹʢʣ ʪʘ 5ʗʮʙ4ʗʣʻ1ɹʢʣ. 22,0 % ʟʘʡʤʘʶʪʴ 

ʷʣʠʮʝʚʽ ʣʽʩʠ ʟ ʯʘʩʪʢʦʶ 6 ʦʜʠʥʠʮʴ A. alba ʫ ʩʢʣʘʜʽ. ʇʝʨʝʚʘʞʘʶʯʠʤʠ ʻ ʥʘʩʪʫʧʥʽ 

ʩʭʝʤʠ ʟʤʽʰʫʚʘʥʥʷ: 6ʗʮʙ2ʗʣʻ2ɹʢʣ ʪʘ 6ʗʮʙ4ʗʣʻ. ʃʽʩʦʩʪʘʥʠ ʟ ʯʘʩʪʢʦʶ ʫʯʘʩʪʽ 

A. alba 4 ʦʜʠʥʠʮʽ ʟʘʡʤʘʶʪʴ 15,5 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ. 

ʇʝʨʝʚʘʞʘʶʯʠʤʠ ʻ ʥʘʩʪʫʧʥʽ ʩʭʝʤʠ ʟʤʽʰʫʚʘʥʥʷ: 4ʗʮʙ6ʗʣʻ, 4ʗʮʙ3ʗʣʻ3ɹʢʣ ʪʘ 

4ʗʮʙ4ʗʣʻ2ɹʢʣ. ʊʘʢʦʞ ʟʥʘʯʥʽ ʧʣʦʱʽ (14,5 %) ʟʘʡʤʘʶʩʴ ʣʽʩʠ ʟ ʯʘʩʪʢʦʶ A. alba 7 

ʦʜʠʥʠʮʴ ʫ ʩʢʣʘʜʽ. ʇʝʨʝʚʘʞʘʶʯʠʤʠ ʻ ʥʘʩʪʫʧʥʽ ʩʭʝʤʠ ʟʤʽʰʫʚʘʥʥʷ: 7ʗʮʙ3ʗʣʻ, 

7ʗʮʙ3ɹʢʣ ʪʘ 7ʗʮʙ2ɹʢʣ1ʗʣʻ. ɿʥʘʯʥʦ ʨʽʜʰʝ (ʜʦ 10,0 %) ʪʨʘʧʣʷʶʪʴʩʷ ʽʥʰʽ ʯʘʩʪʢʠ 

ʫʯʘʩʪʽ A. alba ʫ ʩʢʣʘʜʽ. ɿʦʢʨʝʤʘ, ʥʘʡʨʽʜʰʝ (3,5 %) ʪʨʘʧʣʷʶʪʴʩʷ ʷʣʠʮʝʚʽ 

ʥʘʩʘʜʞʝʥʥʷ ʟ ʯʘʩʪʢʦʶ 3ʗʮʙ (3,5 %), 9ʗʮʙ (5,5 %) ʪʘ 10ʗʮʙ (5,0 %) ʦʜʠʥʠʮʽ 

A. alba ʫ ʩʢʣʘʜʽ (ʨʠʩ. 3.5).  

ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʦʙʩʪʝʞʫʚʘʥʽ ʯʠʩʪʽ ʷʣʠʮʝʚʽ ʜʝʨʝʚʦʩʪʘʥʠ ʤʘʶʪʴ 

ʚʠʢʣʶʯʥʦ ʧʨʠʨʦʜʥʝ ʧʦʭʦʜʞʝʥʥʷ, ʘ ʜʝʨʝʚʦʩʪʘʥʠ ʟ ʯʘʩʪʢʦʶ ʫʯʘʩʪʽ 3ʗʮʙ, ʥʘʚʧʘʢʠ, 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʩʪʚʦʨʝʥʽ ʰʪʫʯʥʦ. ʊʘʢʘ ʨʽʟʥʠʮʷ ʚ ʧʦʭʦʜʞʝʥʥʽ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʝ  
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ʈʠʩ. 3.5. ʈʦʟʧʦʜʽʣ ʣʽʩʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʟʘ ʯʘʩʪʢʦʶ Abies 

alba ʫ ʩʢʣʘʜʽ ʜʝʨʝʚʦʩʪʘʥʫ, % 

 

ʚʧʣʠʚʘʪʠ ʥʘ ʛʝʥʝʪʠʯʥʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʦʧʫʣʷʮʽʡ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʧʣʠʚʘʻ ʥʘ 

ʩʪʽʡʢʽʩʪʴ ʣʽʩʫ ʜʦ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ. 

ɿʘʛʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʧʣʦʱ ʣʽʩʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʟʘ 

ʢʘʪʝʛʦʨʽʷʤʠ ʩʪʠʛʣʦʩʪʽ ʥʘʩʪʫʧʥʠʡ: ʤʦʣʦʜʥʷʢʠ ï 1673,4 % (9,8 %), ʩʝʨʝʜʥʴʦʚʽʢʦʚʽ 

ï 8074,8 ʛʘ (47,5 %), ʧʨʠʩʪʠʛʘʶʯʽ ï 3520,6 ʛʘ (20,7 %), ʩʪʠʛʣʽ ï 2984,7 ʛʘ (17,5 %), 

ʧʝʨʝʩʪʽʡʥʽ ï 757,5 ʛʘ (4,5 %). ʇʨʠ ʮʴʦʤʫ, ʨʦʟʧʦʜʽʣ ʚʽʢʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʜʦʩʣʽʜʥʠʭ 

ʣʽʩʦʩʪʘʥʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba ʙʽʣʴʰ-ʤʝʥʰ ʨʽʚʥʦʤʽʨʥʠʡ. ʏʘʩʪʢʘ ʤʦʣʦʜʥʷʢʽʚ 

ʩʢʣʘʜʘʻ 20,5 %, ʩʝʨʝʜʥʴʦʚʽʢʦʚʠʭ ï 12,5 %, ʧʨʠʩʪʠʛʘʶʯʠʭ ï 22,5 %, ʩʪʠʛʣʠʭ ï 21,5 

%, ʧʝʨʝʩʪʽʡʥʠʭ ï 23,0 %. ʊʘʢʠʡ ʨʦʟʧʦʜʽʣ ʧʦʚᾷʷʟʘʥʠʡ ʟ ʪʠʤ, ʱʦ ʣʽʩʠ ʜʦʩʣʽʜʥʦʛʦ 

ʨʝʛʽʦʥʫ ʤʘʶʪʴ ʨʽʟʥʠʡ ʩʪʘʪʫʩ ʟʘʭʠʱʝʥʦʩʪʽ. ɻʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʤʦʚʘ ʡʜʝ ʧʨʦ 

ʦʙʤʝʞʝʥʫ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʫ ʤʝʞʘʭ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʭ ʦʙôʻʢʪʽʚ 

ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ (ʟʘʢʘʟʥʠʢʽʚ, ʟʘʧʦʚʽʜʥʠʭ ʫʨʦʯʠʱ, ʧʘʤôʷʪʦʢ ʧʨʠʨʦʜʠ ʪʦʱʦ) ʅʇʇ 

çɻʫʮʫʣʴʱʠʥʘè. ɺ ʜʘʥʠʭ ʣʽʩʘʭ ʫ ʨʽʚʥʽʡ ʤʽʨʽ ʧʨʠʩʫʪʥʽ ʷʢ ʧʦʨʫʰʝʥʽ ʧʨʠʨʦʜʥʽ 

ʢʦʤʧʣʝʢʩʠ,  ʪʘʢ ʽ ʤʘʩʠʚʠ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ, ʜʝ ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʝʢʦʣʦʛʽʯʥʦ 

ʥʝʦʙʪʷʞʣʠʚʝ ʪʨʘʜʠʮʽʡʥʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʽ ʨʝʢʨʝʘʮʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦ-ʚʽʜʪʚʦʨʶʚʘʣʴʥʦʛʦ ʽ ʨʝʢʨʝʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʥʘʧʨʷʤʢʫ. 

ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʢʠ Abies alba ʚ ʩʢʣʘʜʽ ʜʝʨʝʚʦʩʪʘʥʫ ʪʘ ʧʝʨʝʭʦʜʦʤ ʚʽʜ 

ʤʦʣʦʜʰʠʭ ʜʦ ʩʪʘʨʰʠʭ ʢʘʪʝʛʦʨʽʡ ʩʪʠʛʣʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʛʘʣʴʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ 
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ʟʨʦʩʪʘʥʥʷ ʽʥʜʝʢʩʫ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ. ʎʝ ʟʘʩʚʽʜʯʫʻ ʧʦʛʽʨʰʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ 

ʷʣʠʮʝʚʠʭ ʥʘʩʘʜʞʝʥʴ ʟ ʚʽʢʦʤ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚᾷ̫ ʟʘʥʦ ʟ ʧʦʩʠʣʝʥʥʷʤ ʢʦʥʢʫʨʝʥʮʽʾ 

ʤʽʞ ʜʝʨʝʚʘʤʠ ʟʘ ʨʝʩʫʨʩʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʩʣʘʙʣʝʥʥʷ ʦʢʨʝʤʠʭ ʦʩʦʙʠʥ ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʚʠʜʽʚ ʬʽʪʦʧʘʪʦʛʝʥʽʚ (ʪʘʙʣ. 3.8). 

ʊʘʙʣʠʮʷ 3.8 

ʆʩʣʘʙʣʝʥʥʷ ʣʽʩʦʩʪʘʥʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʘʪʝʛʦʨʽʾ 

ʩʪʠʛʣʦʩʪʽ ʪʘ ʯʘʩʪʢʠ ʷʣʠʮʽ (%) ʫ ʧʦʨʦʜʥʦʤʫ ʩʢʣʘʜʽ 

ʏʘʩʪʢʘ ʷʣʠʮʽ 

ʫ ʩʢʣʘʜʽ 

ʜʝʨʝʚʦʩʪʘʥʫ 

ʂʘʪʝʛʦʨʽʷ ʩʪʠʛʣʦʩʪʽ 

ʄʦʣʦʜʥʷʢʠ ʉʝʨʝʜʥʴʦʚʽʢʦʚʽ ʇʨʠʩʪʠʛʘʶʯʽ ʉʪʠʛʣʽ ʇʝʨʝʩʪʽʡʥʽ 

3-4 ʗʮʙ 1,47 2,02 1,73 1,20 1,00 

5-6 ʗʮʙ 1,55 3,34 2,74 1,29 1,00 

7-8 ʗʮʙ 1,63 3,85 2,91 1,38 1,10 

9-10 ʗʮʙ 1,86 4,31 3,54 1,55 1,25 

 

ʅʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʬʽʢʩʫʶʪʴʩʷ ʫ ʧʨʠʩʪʠʛʘʶʯʠʭ ʽ ʩʪʠʛʣʠʭ 

ʥʘʩʘʜʞʝʥʥʷʭ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʢʣʘʜʫ ʜʝʨʝʚʦʩʪʘʥʫ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚᾷʷʟʘʥʦ ʟ 

ʧʨʠʨʦʜʥʠʤ ʩʪʘʨʽʥʥʷʤ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʦʩʣʘʙʣʝʥʥʷʤ ʾʭʥʴʦʾ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʪʘ 

ʧʽʜʚʠʱʝʥʦʶ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʶ ʜʦ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ. ʋ ʧʝʨʝʩʪʽʡʥʠʭ 

ʥʘʩʘʜʞʝʥʥʷʭ ʟʘ ʫʩʽʭ ʤʦʞʣʠʚʠʭ ʢʦʤʙʽʥʘʮʽʡ ʫʯʘʩʪʽ Abies alba ʫ ʩʢʣʘʜʽ ʜʝʨʝʚʦʩʪʘʥʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʚʥʘ ʩʪʘʙʽʣʽʟʘʮʽʷ ʽʥʜʝʢʩʫ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ. ʎʝ ʤʦʞʝ ʙʫʪʠ 

ʧʦʚᾷʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʥʘʡʩʣʘʙʰʽ ʜʝʨʝʚʘ ʚʞʝ ʚʽʜʧʘʣʠ, ʘ ʨʝʰʪʘ ʧʨʠʩʪʦʩʫʚʘʣʠʩʷ ʜʦ 

ʫʤʦʚ ʟʨʦʩʪʘʥʥʷ. ʋ ʛʨʫʧʽ ʨʠʟʠʢʫ ï ʩʝʨʝʜʥʴʦʚʽʢʦʚʽ ʥʘʩʘʜʞʝʥʥʷ, ʷʢʽ ʥʘʨʘʟʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʤʝʞʽ ʧʝʨʝʭʦʜʫ ʜʦ ʩʪʠʛʣʦʾ ʬʘʟʠ, ʱʦ ʧʦʚᾷ̫ ʟʘʥʦ ʟ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ 

ʟʤʽʥʘʤʠ, ʷʢʽ ʟʥʠʞʫʶʪʴ ʾʭʥʶ ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʧʣʠʚʫ ʘʙʽʦʪʠʯʥʠʭ ʽ ʙʽʦʪʠʯʥʠʭ 

ʯʠʥʥʠʢʽʚ. ɸ ʾʭ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʛʨʘʤ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʣʷ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʾʭ 

ʧʦʜʘʣʴʰʦʛʦ ʦʩʣʘʙʣʝʥʥʷ. ɿʦʢʨʝʤʘ, ʽʥʜʝʢʩ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʫ ʩʝʨʝʜʥʴʦʚʽʢʦʚʠʭ 

ʜʝʨʝʚʦʩʪʘʥʘʭ ʟ ʯʘʩʪʢʦʶ ʫʯʘʩʪʽ ʫ ʩʢʣʘʜʽ 3-4ʗʮʙ ʜʦʨʽʚʥʶʻ 2,02 (ʦʩʣʘʙʣʝʥʽ), 5-6ʗʮʙ 

ï 3,34 (ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥʽ), ʘ 7-8ʗʮʙ ʪʘ 9-10ʗʮʙ ï 3,85 ʽ 4,31 ʚʽʜʧʦʚʽʜʥʦ (ʚʩʠʭʘʶʯʽ). 

ʅʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʦʩʣʘʙʣʝʥʠʭ ʦʩʦʙʠʥ (ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʙʣʽʢʦʚʘʥʠʭ 



137 

 

ʜʝʨʝʚ A. alba, ʱʦ ʟʨʦʩʪʘʶʪʴ ʫ ʤʝʞʘʭ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʩʢʣʘʜʦʤ) 

ʬʽʢʩʫʻʪʴʩʷ ʫ ʣʽʩʦʩʪʘʥʘʭ ʽʟ ʯʘʩʪʢʦʶ ʷʣʠʮʽ 7 ʦʜʠʥʠʮʴ, ʥʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʤʘʻ ʪʦʜʽ, ʢʦʣʠ ʯʘʩʪʢʘ ʷʣʠʮʽ ʫ ʩʢʣʘʜʽ ʜʝʨʝʚʦʩʪʘʥʫ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ 

ʮʝʥʦʪʠʯʥʦʛʦ ʦʧʪʠʤʫʤʫ (25ï30 %) ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʚʠʨʦʱʫʚʘʥʥʷ (ʟʘ 

ʽʥʰʠʭ ʨʽʚʥʠʭ ʫʤʦʚ) (ʨʠʩ. 3.6).  

 

ʈʠʩ. 3.6. ʉʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʷʣʠʮʝʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʱʦ ʨʽʟʥʷʪʴʩʷ ʯʘʩʪʢʦʶ 

ʫʯʘʩʪʽ  Abies alba ʫ ʩʢʣʘʜʽ ʜʝʨʝʚʦʩʪʘʥʫ 

 

ʅʝʦʙʭʽʜʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʥʝ ʟʦʚʩʽʤ ʫʟʛʦʜʞʫʶʪʴʩʷ ʽʟ 

ʟʘʛʘʣʴʥʦʶ ʪʝʦʨʽʻʶ, ʷʢʘ ʩʪʚʝʨʜʞʫʻ, ʱʦ ʯʠʩʪʽ ʜʝʨʝʚʦʩʪʘʥʠ ʻ ʤʝʥʰ ʩʪʽʡʢʠʤʠ ʜʦ 

ʚʧʣʠʚʫ ʥʝʛʘʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ ʜʦʚʢʽʣʣʷ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʯʘʩʪʽʰʝ ʽ ʫ ʚʠʱʽʡ ʩʪʫʧʝʥʽ ʻ 

ʦʩʣʘʙʣʝʥʠʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʤʽʰʘʥʠʤʠ ʟʘ ʩʢʣʘʜʦʤ ʜʝʨʝʚʦʩʪʘʥʘʤʠ. ʗʣʠʮʝʚʽ 

ʣʽʩʦʩʪʘʥʠ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ï ʮʝ ʫʥʽʢʘʣʴʥʽ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, 

ʧʨʠʨʦʜʥʽ ʫʛʨʫʧʫʚʘʥʥʷ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʦʟʘʾʯʥʽʩʪʶ ʽ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʟʘʩʝʣʝʥʦʩʪʽ ʩʫʤʽʞʥʠʭ ʪʝʨʠʪʦʨʽʡ. ʏʘʩʪʠʥʘ ʣʽʩʽʚ ʨʝʛʽʦʥʫ ʚʭʦʜʠʪʴ ʜʦ ʟʘʧʦʚʽʜʥʦʾ 

ʟʦʥʠ ʅʅʇ çɻʫʮʫʣʴʱʠʥʘè. ʆʩʦʙʣʠʚʫ ʮʽʥʥʽʩʪʴ ʩʢʣʘʜʘʶʪʴ ʩʪʘʨʦʚʽʢʦʚʽ ʣʽʩʠ ʪʘ 

ʧʨʘʣʽʩʠ. ʉʘʤʝ ʪʦʤʫ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʪʝ, ʱʦ ʥʘ ʯʘʩʪʠʥʽ ʜʦʩʣʽʜʥʠʭ ʦʙᾷʻʢʪʽʚ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʝʜʝʪʴʩʷ ʪʨʘʜʠʮʽʡʥʘ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʙʝʨʝʛʪʠ ʽ ʚʽʜʪʚʦʨʶʚʘʪʠ ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ. ʇʨʦʪʝ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ 

ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʷʣʠʮʝʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʱʦ ʨʽʟʥʷʪʴʩʷ ʯʘʩʪʢʦʶ ʫʯʘʩʪʽ Abies alba 

ʫ ʩʢʣʘʜʽ ʜʝʨʝʚʦʩʪʘʥʫ, ʜʦʟʚʦʣʷʻ ʥʘʤ ʚʠʦʢʨʝʤʠʪʠ ʜʝʷʢʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʷʢʽ 

1,47
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ʩʬʦʨʤʫʚʘʣʠ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʙʽʦʪʠʯʥʫ ʩʪʽʡʢʽʩʪʴ ʷʣʠʮʽ ʙʽʣʦʾ ʪʘ 

ʟʘʛʘʣʴʥʠʡ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʷʣʠʮʝʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ (ʪʘʙʣ. 3.9). 

ʊʘʙʣʠʮʷ 3.9 

ʉʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʷʣʠʮʝʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʱʦ ʨʽʟʥʷʪʴʩʷ ʯʘʩʪʢʦʶ ʫʯʘʩʪʽ  

Abies alba ʫ ʩʢʣʘʜʽ ʜʝʨʝʚʦʩʪʘʥʫ 

ʏʘʩʪʢʘ ʷʣʠʮʽ ʫ ʩʢʣʘʜʽ 

ʜʝʨʝʚʦʩʪʘʥʫ 

 

ʉʭʝʤʠ ʟʤʽʰʫʚʘʥʥʷ 

ʉʝʨʝʜʥʴʦʟʚʘʞʝʥʠʡ ʽʥʜʝʢʩ 

ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ, ʩʪʫʧʽʥʴ 

ʧʦʰʢʦʜʞʝʥʥʷ/ʫʨʘʞʝʥʥʷ 

ʜʝʨʝʚʦʩʪʘʥʫ 

3ʗʮʙ 

3ʗʮʙ2ʗʣʻ5ɹʢʣ+ɻʟ 1,19Ñ0,11 ʚʽʜʩʫʪʥʽʡ 

3ʗʮʙ3ɹʧ3ʗʃɽ1ɹʢʣ 1,65Ñ0,10 ʩʣʘʙʢʠʡ 

3ʗʮʙ3ɹʢʣ2ʗʣʻ2ɹʧ 1,22Ñ0,17 ʚʽʜʩʫʪʥʽʡ 

4ʗʮʙ 

4ʗʮʙ6ʗʣʻ 1,89Ñ0,03 ʩʣʘʙʢʠʡ 

4ʗʮʙ3ʗʣʻ3ɹʢʣ 1,40Ñ0,13 ʚʽʜʩʫʪʥʽʡ 

4ʗʮʙ4ʗʣʻ2ɹʢʣ 1,78Ñ0,10 ʩʣʘʙʢʠʡ 

4ʗʮʙ6ɻʟ+ʗʣʻ+ɼʟ 1,23Ñ0,12 ʚʽʜʩʫʪʥʽʡ 

5ʗʮʙ 

5ʗʮʙ5ʗʣʻ 2,85Ñ0,14 ʩʝʨʝʜʥʽʡ 

5ʗʮʙ3ʗʣʻ2ɹʢʣ 1,78Ñ0,10 ʩʣʘʙʢʠʡ 

5ʗʮʙ4ʗʣʻ1ɹʢʣ 1,31Ñ0,10 ʩʣʘʙʢʠʡ 

5ʗʮʙ1ɺʣʩ2ɹʢʣ1ʆʩ1ʗʚ 1,15Ñ0,12 ʚʽʜʩʫʪʥʽʡ 

6ʗʮʙ 

6ʗʮʙ2ʗʣʻ2ɹʢʣ 1,19Ñ0,16 ʚʽʜʩʫʪʥʽʡ 

6ʗʮʙ2ʗʣʻ 1,73Ñ0,10 ʩʣʘʙʢʠʡ 

6ʗʮʙ2ɹʢʣ1ʗʣʝ1ɹʧ 1,11Ñ0,13 ʚʽʜʩʫʪʥʽʡ 

6ʗʮʙ4ɹʢʣ+ʗʣʝ 1,26Ñ0,14 ʚʽʜʩʫʪʥʽʡ 

7ʗʮʙ 

7ʗʮʙ3ʗʣʻ 3,15Ñ0,12 ʩʝʨʝʜʥʽʡ 

7ʗʮʙ3ɹʢʣ 1,20Ñ0,13 ʚʽʜʩʫʪʥʽʡ 

7ʗʮʙ2ɹʢʣ1ʗʣʻ 1,50Ñ0,13 ʚʽʜʩʫʪʥʽʡ 

8ʗʮʙ 

8ʗʮʙ1ʗʣʫ1ɹʢʣ 1,54Ñ0,10 ʩʣʘʙʢʠʡ 

8ʗʮʙ2ɹʢʣ 1,20Ñ0,13 ʚʽʜʩʫʪʥʽʡ 

8ʗʮʙ2ɼʟ+ʗʚ+ɻʟ 1,41Ñ0,11 ʚʽʜʩʫʪʥʽʡ 

8ʗʮʙ2ʗʣʝ 2,66Ñ0,12 ʩʝʨʝʜʥʽʡ 

9ʗʮʙ 

9ʗʮʙ1ɹʢʣ 1,78Ñ0,10 ʩʣʘʙʢʠʡ 

9ʗʮʙ1ɹʢʣ+ʗʣʝ 1,74Ñ0,10 ʩʣʘʙʢʠʡ 

9ʗʮʙ1ʗʣʝ 3,16Ñ0,12 ʩʝʨʝʜʥʽʡ 

9ʗʮʙ1ʗʣʝ+ɹʢʣ 2,67Ñ0,10 ʩʝʨʝʜʥʽʡ 

10ʗʮʙ 

10ʗʮʙ 1,10Ñ0,14 ʚʽʜʩʫʪʥʽʡ 

10ʗʮʙ+ɹʢʣ 1,08Ñ0,10 ʚʽʜʩʫʪʥʽʡ 

10ʗʮʙ+ʗʣʝ 1,20Ñ0,14 ʚʽʜʩʫʪʥʽʡ 

10ʗʮʙ+ʗʣʝ+ɹʢʣ 1,17Ñ0,13 ʚʽʜʩʫʪʥʽʡ 
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ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʛʽʨʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʬʽʪʦʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʷʣʠʮʝʚʠʭ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʥʘʡʯʘʩʪʽʰʝ ʧʦʚᾷʷʟʘʥʦ ʽʟ ʧʘʪʦʣʦʛʽʻʶ (ʘʙʽʦʪʠʯʥʦʛʦ ʯʠ ʙʽʦʪʠʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ) Picea abies, ʱʦ ʚʠʩʪʫʧʘʻ ʧʨʦʚʽʜʥʦʶ ʩʫʧʫʪʥʴʦʶ ʧʦʨʦʜʦʶ ʜʣʷ Abies 

alba. ʏʘʩʪʦ ʮʽ ʜʚʘ ʜʝʨʝʚʥʽ ʚʠʜʠ ʽʥʬʽʢʫʶʪʴʩʷ (ʧʦʰʢʦʜʞʫʶʪʴʩʷ) ʦʜʥʘʢʦʚʠʤʠ 

ʚʠʜʘʤʠ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʚʠʥʠʢʘʻ ʚʠʩʦʢʠʡ ʨʠʟʠʢ 

ʧʝʨʝʜʘʯʽ ʽʥʬʝʢʮʽʾ ʢʦʥʪʘʢʪʥʠʤ ʰʣʷʭʦʤ (ʚʽʜ ʭʚʦʨʦʾ ʜʦ ʟʜʦʨʦʚʦʾ ʨʦʩʣʠʥʠ). ʇʨʠ 

ʮʴʦʤʫ ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʘ ʜʦʤʽʰʢʘ ʣʠʩʪʷʥʠʭ ʚʠʜʽʚ (Fagus sylvatica, Carpinus betulus, 

Betula pendula, Populus tremula, Acer pseudoplatanus ʪʘ ʽʥ.) ʚʘʛʦʤʦ ʧʽʜʩʠʣʶʻ 

ʟʘʛʘʣʴʥʫ ʢʘʨʪʠʥʫ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʷʣʠʮʝʚʦʛʦ ʣʽʩʦʩʪʘʥʫ. 

 

ɻʝʥʝʟʠʩ ʣʽʩʦʩʪʘʥʫ ʷʢ ʯʠʥʥʠʢ ʡʦʛʦ ʙʽʦʣʦʛʽʯʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. ɺʽʜʦʤʦ, 

ʱʦ ʛʝʥʝʟʠʩ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʯʠʥʥʠʢʦʤ ʡʦʛʦ ʤʘʡʙʫʪʥʴʦʾ 

ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ. ʋ ʙʽʣʴʰʦʩʪʽ ʦʙʩʪʝʞʝʥʠʭ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʜʦʙʨʝ ʪʘ ʟʘʜʦʚʽʣʴʥʝ ʧʨʠʨʦʜʥʝ ʥʘʩʽʥʥʻʚʝ ʧʦʥʦʚʣʝʥʥʷ Abies alba (ʷʢʝ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʧʽʜʣʽʩʢʫ), ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʢʦʨʽʥʥʫ ʬʽʪʦʮʝʥʦʪʠʯʥʫ ʧʨʠʨʦʜʫ ʷʣʠʮʝʚʠʭ ʣʽʩʽʚ ʚ ʫʤʦʚʘʭ 

ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ. ɿʘʛʘʣʦʤ ʫ ʷʣʠʮʝʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ ʧʽʜʨʽʩʪ 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʦ ʧʦ ʧʣʦʱʽ, ʘʣʝ ʡʦʛʦ ʛʫʩʪʦʪʘ ʯʘʩʪʦ ʚʘʨʽʶʻ. ɸʥʘʣʽʟʫʶʯʠ 

ʜʦʣʴʦʚʫ ʫʯʘʩʪʴ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ ʫ ʧʨʠʨʦʜʥʦʤʫ ʧʦʥʦʚʣʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʜʦʤʽʥʫʻ A. alba, ʯʘʩʪʢʘ ʷʢʦʾ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʘʤʦʩʽʚʫ ʽ ʧʽʜʨʦʩʪʫ ʩʢʣʘʜʘʻ 

35,0ï90,0 %. ʎʝ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʚ ʜʘʥʠʭ ʫʤʦʚʘʭ A. alba ʤʦʞʝ 

ʟʘʡʥʷʪʠ ʜʦʤʽʥʫʶʯʝ ʧʦʣʦʞʝʥʥʷ ʧʨʠ ʧʨʠʨʦʜʥʽʡ ʟʤʽʥʽ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʜʝʨʝʚʦʩʪʘʥʫ.  

ɸʥʘʣʽʟ ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʠʭ ʦʧʠʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʫ ʤʝʞʘʭ ʜʦʩʣʽʜʥʦʛʦ ʨʝʛʽʦʥʫ, ʜʦʟʚʦʣʷʻ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 76,1 % ʣʽʩʽʚ, ʱʦ ʟʨʦʩʪʘʶʪʴ ʚ ʫʤʦʚʘʭ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ 

ʂʘʨʧʘʪ, ʤʘʶʪʴ ʧʨʠʨʦʜʥʝ ʧʦʭʦʜʞʝʥʥʷ, ʘ 23,9 % ï ʩʪʚʦʨʝʥʽ ʰʪʫʯʥʦ. ʇʨʠ ʮʴʦʤʫ, 

ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ (ʪʦʙʪʦ ʜʝʨʝʚʦʩʪʘʥʽʚ ʽʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʫ 

ʩʢʣʘʜʽ Abies alba) ʧʦʢʘʟʫʻ, ʱʦ 83,5 % ʷʣʠʮʝʚʠʭ ʣʽʩʽʚ, ʱʦ ʟʨʦʩʪʘʶʪʴ ʚ ʫʤʦʚʘʭ 

ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ, ʤʘʶʪʴ ʧʨʠʨʦʜʥʝ ʧʦʭʦʜʞʝʥʥʷ, ʘ 16,5 % ï ʮʝ 

ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ. 



140 

 

ʊʘʙʣʠʮʷ 3.10 

ʈʦʟʧʦʜʽʣ ʧʣʦʱ ʣʽʩʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʽʩʦʩʪʘʥʫ ʇʦʭʦʜʞʝʥʥʷ ʈʘʟʦʤ  

ʇʨʠʨʦʜʥʝ ʐʪʫʯʥʝ (ʣʽʩʦʚʽ 

ʢʫʣʴʪʫʨʠ) 

ʇʣʦʱʘ, 

ʛʘ 

ʇʣʦʱʘ, 

% 

ʇʣʦʱʘ, 

ʛʘ 

ʇʣʦʱʘ, 

% 

ʇʣʦʱʘ, 

ʛʘ 

ʇʣʦʱʘ, 

% 

ʃ̔ ʩʽʚ 12280,4 76,1 3863,5 23,9 16143,9 100,0 

ʃʽʩʽʚ ʽʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʫ 

ʩʢʣʘʜʽ Abies alba 

14204,2 83,5 2806,8 16,5 17011,0 100,0 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʜʝʨʝʚʦʩʪʘʥʽʚ ʽʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʫ ʩʢʣʘʜʽ 

Abies alba ʢʦʨʝʣʶʻ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʝʥʝʟʠʩʫ ʽʟ ʪʠʧʦʤ ʣʽʩʫ, ʚ ʷʢʠʭ ʟʨʦʩʪʘʻ 

ʥʘʩʘʜʞʝʥʥʷ (ʨʠʩ. 3.7). 

 

ʈʠʩ. 3.7. ʇʦʰʠʨʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ  ʫ ʷʣʠʮʝʚʠʭ ʣʽʩʘʭ ʇʦʢʫʪʩʴʢʦ-

ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʨʽʟʥʦʛʦ ʛʝʥʝʟʠʩʫ (ʘʥʘʣʽʟ ʥʘ ʦʩʥʦʚʽ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ɯʩ) 

 

ʇʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʯʽʪʢʘ ʟʘʣʝʞʥʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʽʥʜʝʢʩʫ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʫ ʥʘʩʘʜʞʝʥʥʷʭ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʟʘ 

ʽʥʰʠʭ ʨʽʚʥʠʭ ʫʤʦʚ). ɼʘʥʘ ʪʝʥʜʝʥʮʽʷ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʨʽʟʥʠʭ ʪʠʧʘʭ ʣʽʩʫ. ʊʘʢ, 

ʥʘʡʙʽʣʴʰ ʦʩʣʘʙʣʝʥʠʤʠ ʚʠʷʚʠʣʠʩʴ ʷʣʠʮʝʚʽ ʥʘʩʘʜʞʝʥʥʷ, ʱʦ ʟʨʦʩʪʘʶʪʴ ʚ ʫʤʦʚʘʭ 

ʚʦʣʦʛʦ ʾʙʫʢʦʚʦ-ʩʤʝʨʝʢʦʚʦ ʾʩʫʷʣʠʯʠʥʠ, ʧʨʠ ʮʴʦʤʫ ʫ ʥʘʩʘʜʞʝʥʥʷʭ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʽʥʜʝʢʩ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʙʫʚ ʟʥʘʯʥʦ ʥʠʱʠʤ (ɯʩ=2,75Ñ0,19), 

ʧʦʨʽʚʥʷʥʦ ʽʟ ʟʥʘʯʝʥʥʷʤ, ʨʦʟʨʘʭʦʚʘʥʠʤ ʥʘʤʠ ʫ ʰʪʫʯʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ 

1,59

2,75

1,6

1,02

1,1

2,12

1,09

2,22

3,45

2,03

1,5

1,27

2,44

1,35

ɺʆʃʆɻɸ ɹʋʂʆɺʆ-ʗʃʀʎɽɺɸ ʉʋʉʄɽʈɽʏʀʅɸ

ɺʆʃʆɻɸ ɹʋʂʆɺʆ-ʉʄɽʈɽʂʆɺɸ ʉʋʗʃʀʏʀʅɸ

ɺʆʃʆɻɸ ʗʃʀʎɽɺɸ ʉʋʉʄɽʈɽʏʀʅɸ

ɺʆʃʆɻɸ ʉʄɽʈɽʂʆɺʆ-ɹʋʂʆɺɸ ʉʋʗʃʀʏʀʅɸ

ɺʆʃʆɻɸ ɹʋʂʆɺɸ ʗʃʀʏʀʅɸ

ɺʆʃʆɻɸ ɹʋʂʆɺʆ-ʉʄɽʈɽʂʆɺɸ ʗʃʀʏʀʅɸ

ɯʅʐɯ 

ʇʨʠʨʦʜʥʐ̔ʪʫʯʥʽ (ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ)
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(ɯʩ=3,45Ñ0,12). ɸʥʘʣʦʛʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜʤʽʯʝʥʘ ʪʘʢʦʞ ʫ ʷʣʠʮʝʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ, 

ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʣʘʙʢʠʤ ʩʪʫʧʝʥʝʤ ʧʦʰʢʦʜʞʝʥʥʷ/ʫʨʘʞʝʥʥʷ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʽʥʜʝʢʩ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʧʨʠʨʦʜʥʠʭ ʣʽʩʽʚ, ʱʦ ʨʦʩʪʫʪʴ ʫ ʚʦʣʦʛʽʡ 

ʙʫʢʦʚʦ-ʷʣʠʮʝʚʽʡ ʩʫʩʤʝʨʝʯʠʥʽ, ʜʦʨʽʚʥʶʻ 1,59Ñ0,11, ʚʽʜʧʦʚʽʜʥʦ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʫ 

ʰʪʫʯʥʠʭ ʣʽʩʘʭ ï 2,22Ñ0,07. ʅʘʚʽʪʴ ʫ ʷʣʠʮʝʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ, ʱʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ 

ʥʘʤʠ ʷʢ ʟʜʦʨʦʚʽ, ʟʙʝʨʽʛʘʻʪʴʩʷ ʚʠʱʝʟʘʟʥʘʯʝʥʘ ʢʦʨʝʣʷʮʽʷ. ʊʦʙʪʦ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʥʝʟʥʘʯʥʝ ʢʦʣʠʚʘʥʥʷ ʽʥʜʝʢʩʫ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ (ʫ ʙʽʢ ʧʽʜʚʠʱʝʥʥʷ ɯʩ ʫ ʣʽʩʦʩʪʘʥʘʭ 

ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ).  

 

3.4. ɹʽʦʮʝʥʦʪʠʯʥʘ ʩʪʨʫʢʪʫʨʘ ʪʘ ʾʾ ʚʧʣʠʚ ʥʘ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba ʫ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ 

 

ʄʽʰʘʥʽ ʣʽʩʠ ʟʘ ʫʯʘʩʪʶ Abies alba ʩʢʣʘʜʘʶʪʴ ʦʜʥʫ ʽʟ ʥʘʡʙʽʣʴʰʠʭ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʮʽʥʥʦʩʪʝʡ ʷʢ ʧʨʠʨʦʜʥʽ ʽ ʤʘʣʦʟʤʽʥʝʥʽ ʙʽʦʪʦʧʠ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. ɼʦʩʣʽʜʞʝʥʦ, ʱʦ ʽʩʥʫʻ ʧʨʠʥʘʡʤʥʽ 8 ʪʠʧʽʚ 

ʮʝʥʪʨʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʠʭ ʣʽʩʽʚ, ʜʝ ʧʝʨʝʚʘʞʘʻ A. alba, ʩʝʨʝʜ ʷʢʠʭ ʦʣʽʛʦʪʨʦʬʥʽ ʽ 

ʤʝʟʦʪʨʦʬʥʽ, ʛʽʛʨʦʬʽʣʴʥʽ ʽ ʤʝʟʦʬʽʣʴʥʽ, ʚʠʩʦʯʠʥʥʽ, ʨʽʚʥʠʥʥʽ ʽ ʛʽʨʩʴʢʽ ʪʠʧʠ 

(świerkosz et al., 2014). A. alba ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʮʽʥʥʽʰʠʭ ʭʚʦʡʥʠʭ ʜʝʨʝʚ ɭʚʨʦʧʠ ʽ 

ʦʩʥʦʚʥʠʤ ʚʠʜʦʤ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʚ ʛʽʨʩʴʢʠʭ 

ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʪʽʥʝʚʠʪʨʠʚʘʣʦʩʪʽ, ʧʣʘʩʪʠʯʥʦʩʪʽ ʜʦ ʫʤʦʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʜʘʪʥʦʩʪʽ ʩʧʽʚʽʩʥʫʚʘʪʠ ʟ ʙʘʛʘʪʴʤʘ ʚʠʜʘʤʠ ʜʝʨʝʚ, 

ʫʪʚʦʨʶʶʯʠ ʷʢ ʦʜʥʦʷʨʫʩʥʽ, ʪʘʢ ʽ ʙʘʛʘʪʦʷʨʫʩʥʽ ʜʝʨʝʚʦʩʪʘʥʠ (Dobrowolska et al., 

2017). ʇʨʦʪʝ ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʯʝʨʝʟ ʩʚʦʻ ʚʠʩʦʪʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽ ʥʠʟʴʢʫ 

ʩʪʽʡʢʽʩʪʴ ʷʣʠʮʽ ʜʦ ʣʽʪʥʴʦʾ ʧʦʩʫʭʠ ʪʘ ʧʽʟʥʽʭ ʟʘʤʦʨʦʟʢʽʚ ʣʽʩʠ ʟ ʫʯʘʩʪʶ A. alba ʩʪʘʣʠ 

ʦʩʦʙʣʠʚʦ ʯʫʪʣʠʚʠʤʠ ʜʦ ʟʤʽʥ ʢʣʽʤʘʪʫ, ʷʢʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʜʝʪʝʨʤʽʥʫʶʪʴ ʧʦʰʠʨʝʥʥʷ 

A. alba ʚʟʜʦʚʞ ʚʠʩʦʪʥʠʭ ʛʨʘʜʽʻʥʪʽʚ (Maxime, & Hendrik, 2011; Meier et al., 2011; 

Zimmermann et al., 2015). ɺʩʝ ʮʝ ʨʦʙʠʪʴ ʷʣʠʮʝʚʽ ʜʝʨʝʚʦʩʪʘʥʠ ʥʘʜʪʦ ʚʨʘʟʣʠʚʠʤʠ 

ʜʦ ʜʽʾ ʧʘʪʦʛʝʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ.  

ɸʥʘʣʽʟ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʣʽʩʦʚʠʭ ʬʽʪʦʮʝʥʦʟʽʚ ʣʽʩʠ ʟ ʫʯʘʩʪʶ Abies alba ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʤʘʚ ʥʘ ʤʝʪʽ ʜʦʩʣʽʜʠʪʠ ʝʢʦʣʦʛʽʯʥʫ 
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ʘʤʧʣʽʪʫʜʫ A. alba, ʚʠʟʥʘʯʠʪʠ ʤʝʞʽ ʾʾ ʬʽʪʦʮʝʥʦʪʠʯʥʦʾ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʪʘ ʚʠʷʚʠʪʠ 

ʟʚᾷ̫ ʟʦʢ ʤʽʞ ʪʠʧʦʤ ʽ ʩʪʘʥʦʤ ʣʽʩʦʚʦʛʦ ʬʽʪʦʮʝʥʦʟʫ ʽ ʩʪʫʧʝʥʝʤ ʡʦʛʦ ʫʨʘʞʝʥʥʷ 

ʧʘʪʦʛʝʥʘʤʠ. ɼʣʷ ʮʴʦʛʦ ʧʨʦʚʝʜʝʥʦ ʬʽʪʦʮʝʥʦʪʠʯʥʽ ʘʥʘʣʽʟʠ ʪʘ ʩʠʥʪʘʢʩʦʥʦʤʽʶ 

ʨʦʩʣʠʥʥʦʩʪʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʰʢʘʣ ʽ ʤʝʪʦʜʠʢ. ɺʠʢʦʨʠʩʪʘʥʦ ʪʠʧʦʣʦʛʽʯʥʫ, 

ʝʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʥʫ ʽ ʜʦʤʽʥʘʥʪʥʫ ʢʣʘʩʠʬʽʢʘʮʽʾ ʣʽʩʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʪʘʢʦʞ ʚʩʪʘʥʦʚʠʪʠ ʛʝʥʝʟʠʩ ʜʝʨʝʚʦʩʪʘʥʫ, ʱʦ ʩʧʨʠʷʣʦ ʜʝʪʘʣʽʟʘʮʽʾ 

ʪʠʧʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʽʩʽʚ, ʦʮʽʥʮʽ ʚʧʣʠʚʫ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʥʘ ʚʠʜʦʚʠʡ 

ʩʢʣʘʜ ʽ ʚʩʪʘʥʦʚʣʝʥʥʶ ʧʨʦʩʪʦʨʦʚʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʫ ʨʦʟʧʦʜʽʣʽ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʢʦʣʦʛʽʯʥʘ ʧʣʘʩʪʠʯʥʽʩʪʴ Abies alba ʜʦʟʚʦʣʷʻ ʾʡ 

ʫʪʚʦʨʶʚʘʪʠ ʜʝʨʝʚʦʩʪʘʥʠ ʫ 29 ʪʠʧʘʭ ʣʽʩʫ, ʥʘʜʘʶʯʠ ʧʝʨʝʚʘʛʫ, ʷʢ ʽ Fagus sylvatica, 

ʚʦʣʦʛʠʤ ʩʫʛʨʫʜʦʚʠʤ ʪʠʧʘʤ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ. ʎʝ ʟʘʩʚʽʜʯʫʻ, ʱʦ ʜʝʨʝʚʘ A. alba 

ʟʜʘʪʥʽ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʭʦʯʘ ʦʧʪʠʤʘʣʴʥʠʡ 

ʨʦʟʚʠʪʦʢ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʪʠʧʘʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʽʟ ʜʦʩʪʘʪʥʽʤ ʟʚʦʣʦʞʝʥʥʷʤ 

ʪʘ ʨʦʜʶʯʽʩʪʶ ˇʨʫʥʪʽʚ. ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ A. alba ʜʝʤʦʥʩʪʨʫʻ ʚʠʩʦʢʫ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ, ʬʦʨʤʫʶʯʠ ʩʪʘʙʽʣʴʥʽ ʜʝʨʝʚʦʩʪʘʥʠ ʟ ʚʠʩʦʢʦʶ ʙʽʦʤʘʩʦʶ 

ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. ʈʘʟʦʤ ʽʟ Fagus sylvatica, A. alba ʯʘʩʪʦ ʫʪʚʦʨʶʻ ʤʽʰʘʥʽ ʣʽʩʠ, 

ʜʝ ʮʽ ʜʚʘ ʚʠʜʠ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʩʪʨʫʢʪʫʨʽ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʝʢʦʩʠʩʪʝʤ. 

ʆʜʥʘʢ, ʫ ʙʽʣʴʰ ʧʦʩʫʰʣʠʚʠʭ ʘʙʦ ʙʽʜʥʽʰʠʭ ʪʠʧʘʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʾʾ ʫʯʘʩʪʴ 

ʟʥʘʯʥʦ ʟʤʝʥʰʫʻʪʴʩʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʦʙʤʝʞʝʥʥʷ ʾʾ ʝʢʦʣʦʛʽʯʥʦʾ ʥʽʰʽ ʚ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚʘʭ. ɸʥʘʣʽʟ ʛʝʥʝʟʠʩʫ ʪʘʢʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʧʦʢʘʟʫʻ, ʱʦ A. alba 

ʘʜʘʧʪʫʻʪʴʩʷ ʜʦ ʨʽʟʥʠʭ ʫʤʦʚ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʪʽʥʴʦʚʠʪʨʠʚʘʣʦʩʪʽ, ʛʣʠʙʦʢʽʡ ʢʦʨʝʥʝʚʽʡ 

ʩʠʩʪʝʤʽ ʪʘ ʟʜʘʪʥʦʩʪʽ ʢʦʥʢʫʨʫʚʘʪʠ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʟʘ ʨʝʩʫʨʩʠ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʾʾ 

ʫʯʘʩʪʴ ʫ ʣʽʩʦʚʠʭ ʫʛʨʫʧʦʚʘʥʥʷʭ ʤʦʞʝ ʙʫʪʠ ʧʦʢʘʟʥʠʢʦʤ ʷʢʦʩʪʽ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ 

ʪʘ ʩʪʽʡʢʦʩʪʽ ʝʢʦʩʠʩʪʝʤʠ ʜʦ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ. 

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ Abies alba ʻ ʝʣʝʤʝʥʪʦʤ 8 ʣʽʩʦʚʠʭ 

ʘʩʦʮʽʘʮʽʡ, ʚʠʜʽʣʝʥʠʭ ʟʘ ʤʝʪʦʜʠʢʦʶ ʝʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʤʝʪʦʜʫ J. Braun-Blanquet (1964). ʎʽ ʘʩʦʮʽʘʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʩʧʝʮʠʬʽʯʥʠʤ ʩʢʣʘʜʦʤ ʜʦʤʽʥʘʥʪʥʠʭ ʽ ʩʫʧʫʪʥʽʭ ʚʠʜʽʚ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʨʦʩʣʠʥʥʠʡ 

ʧʦʢʨʠʚ ʣʽʩʽʚ, ʘ ʪʘʢʦʞ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ. ʉʠʥʪʘʢʩʦʥʦʤʽʯʥʘ ʩʭʝʤʘ 

ʜʦʩʣʽʜʞʝʥʠʭ ʮʝʥʦʟʽʚ ʪʘ ʤʽʩʮʝ ʫ ʥʽʡ ʷʣʠʮʝʚʠʭ ʣʽʩʽʚ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ:   
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Cl. VACCINIO-PICEETEA Br.-Bl. 1939 

Ord. Vaccinio-Piceetalia Br.-Bl. 1939 

All.  Piceion abietis Pawğ. et all. 1928  

SAll. Vaccinio-Abietenion Oberd. 1962 

Ass. Abieti-Piceetum (montanum) Szaf., Pawğ. et Kulcz. 1923 em. J.Mat. 1978  

Ass. Vaccinio myrtilli -Abietetum albae Zeidler 1953 

Cl. QUERCO-FAGETEA Br.-Bl. et Vlieg. 1937 

Ord. Fagetalia sylvaticae Pawğ. in Pawğ., Sokoğ. et Wall. 1928 

All. Carpinion betuli Issl. 1931 em. Oberd. 1953 

Ass. Tilio cordatae-Carpinetum betuli Tracz. 1962 var. Abies alba 

All. Fagion sylvaticae R. Tx. et Diem. 1936 

SAll. Luzulo-Fagenion (Lohm. ex R. Tx. 1954) Oberd. 1957 

Ass. Luzulo luzuloidis-Abietetum albae Oberd. 1957  

Ass. Luzulo luzuloidis-Fagetum (Du Rietz 1923) Markgr.1932 em. Meusel 1937 

var. Abies alba 

Ass. Luzulo pilosae-Fagetum W.Mat. et A. Mat. 1973 var. Abies alba 

SAll. Dentario glandulosae-Fagenion Oberd. et M¿ller 1984  

Ass. Dentario glandulosae-Fagetum W.Mat.1964 et Guzikowa et KornaŜ 1969 

var. Abies alba 

SAll. Galio rotundifolii ï Abietenion Oberd. 1961 

Ass. Galio rotundifolii-Abietetum albae Wraber 1959. 

ʆʪʞʝ, ʟʘ ʝʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʫ ʇʦʢʫʪʩʴʢʦ-

ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 8 ʘʩʦʮʽʘʮʽʡ ʣʽʩʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʫ ʷʢʠʭ 

ʭʘʨʘʢʪʝʨʥʠʤ, ʜʠʬʝʨʝʥʮʽʡʥʠʤ ʯʠ ʜʦʤʽʥʘʥʪʥʠʤ ʚʠʜʦʤ ʚʘʨʽʘʥʪʽʚ ʚʠʩʪʫʧʘʻ Abies 

alba. ɺʦʥʠ ʥʘʣʝʞʘʪʴ 2 ʢʣʘʩʘʤ, 2 ʧʦʨʷʜʢʘʤ, 3 ʩʦʶʟʘʤ, 4 ʧʽʜʩʦʶʟʘʤ ʽ 4 ʚʘʨʽʘʥʪʘʤ 

ʘʩʦʮʽʘʮʽʡ, ʩʠʥʪʘʢʩʦʥʦʤʽʯʥʽ ʜʽʘʛʥʦʟʠ ʷʢʠʭ ʻ ʯʽʪʢʠʤʠ ʽ ʜʦʙʨʝ ʚʠʨʽʟʥʷʶʪʴ ʮʽ 

ʦʜʠʥʠʮʽ ʫ ʧʨʠʨʦʜʽ.  

ʍʦʯʘ ʣʽʩʠ ʟʘ ʫʯʘʩʪʶ Abies alba ʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ 

ʬʦʨʤʫʶʪʴʩʷ, ʧʝʨʝʚʘʞʥʦ, ʥʘ ʙʫʨʦʟʝʤʘʭ, ʝʢʦʣʦʛʽʯʥʦ ʚʦʥʠ ʻ ʥʝ ʟʦʚʩʽʤ ʦʜʥʦʨʽʜʥʠʤʠ. 

ʊʘʢʽ ʬʽʪʦʮʝʥʦʟʠ ʤʦʞʥʘ ʦʙôʻʜʥʘʪʠ ʫ ʪʨʠ ʝʢʦʣʦʛʦ-ʬʽʪʦʮʝʥʦʪʠʯʥʽ ʛʨʫʧʠ, ʷʢʽ 
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ʥʘʡʙʽʣʴʰʝ ʜʝʪʝʨʤʽʥʫʶʪʴʩʷ ʝʜʘʬʽʯʥʦ, ʱʦ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʨʽʟʥʠʭ 

ʘʩʦʮʽʘʮʽʡ ʣʽʩʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʟ ʨʽʟʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʽ ʚʠʜʦʚʠʤ ʩʢʣʘʜʦʤ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʣʽʩʦʪʠʧʦʣʦʛʽʯʥʠʤ ʦʜʠʥʠʮʷʤ ʪʘ ʘʩʦʮʽʘʮʽʷʤ ʨʦʩʣʠʥʥʦʩʪʽ, ʚʠʜʽʣʝʥʠʤ 

ʥʘ ʦʩʥʦʚʽ ʜʦʤʽʥʘʥʪʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʦʩʣʠʥʥʦʩʪʽ.  

ɼʦ ʧʝʨʰʦʾ ʝʢʦʣʦʛʦ-ʬʽʪʦʮʝʥʦʪʠʯʥʦʾ ʛʨʫʧʠ ʚʽʜʥʦʩʷʪʴʩʷ ʙʽʜʥʽ ʫ 

ʬʣʦʨʠʩʪʠʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʮʝʥʦʟʠ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʥʘ ʤʽʣʢʠʭ, ʜʫʞʝ ʱʝʙʝʥʠʩʪʠʭ 

ʙʫʨʦʟʝʤʘʭ ʟ ʚʠʭʦʜʘʤʠ ʢʨʝʤʥʽʻʚʠʭ ʧʽʩʢʦʚʠʢʽʚ ʽ ʢʚʘʨʮʠʪʫ. ʎʝ ʩʪʚʦʨʶʻ ʢʠʩʣʝ 

ʩʝʨʝʜʦʚʠʱʝ ʚʝʨʭʥʽʭ ʰʘʨʽʚ ʛʨʫʥʪʫ, ʱʦ ʨʘʟʦʤ ʟ ʦʧʘʜʦʤ ʩʤʝʨʝʢʠ ʽ ʷʣʠʮʽ ʚʠʟʥʘʯʘʻ 

ʩʢʣʘʜ ʽ ʩʪʨʫʢʪʫʨʫ ʘʮʠʜʦʬʽʣʴʥʦʛʦ ʣʽʩʫ. ʇʦʜʽʙʥʽ ʣʽʩʠ ʬʦʨʤʫʶʪʴʩʷ ʪʘʢʦʞ ʥʘ 

ʚʘʧʥʷʢʦʚʠʭ ʧʽʩʢʦʚʠʢʘʭ, ʷʢʱʦ ʧʨʦʭʦʜʷʪʴ ʧʨʦʮʝʩʠ ʚʠʣʫʛʫʚʘʥʥʷ ʚʘʧʥʷʢʽʚ ʽ 

ʥʘʩʪʫʧʥʝ ʦʢʠʩʣʝʥʥʷ ʛʨʫʥʪʫ. ʋ ʪʘʢʠʭ ʣʽʩʘʭ ʤʽʥʽʤʘʣʴʥʘ ʫʯʘʩʪʴ ʙʫʢʘ, ʫ ʪʨʘʚᾷ̫ ʥʦʤʫ 

ʚʢʨʠʪʪʽ ï ʦʣʽʛʦʪʨʦʬʥʽ ʘʮʠʜʦʬʽʣʴʥʽ ʚʠʜʠ. ʎʽ ʬʽʪʦʮʝʥʦʟʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʣʘʩʫ 

ʭʚʦʡʥʠʭ ʣʽʩʽʚ VACCINIO-PICEETEA ʩʦʶʟʫ Piceion abietis. ɿʘ ʝʢʦʣʦʛʦ-

ʬʣʦʨʠʩʪʠʯʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʮʝ ʘʩʦʮʽʘʮʽʾ Abieti-Piceetum (montanum), Vaccinio 

myrtilli -Abietetum albae. ɭʚʨʦʧʝʡʩʴʢʽ ʢʣʘʩʠʬʽʢʘʮʽʡʥʽ ʩʭʝʤʠ ʨʦʟʛʣʷʜʘʶʪʴ ʾʭ ʫ ʨʘʥʟʽ 

ʥʠʟʴʢʦʛʽʨʥʠʭ ʩʤʝʨʝʢʦʚʦ-ʷʣʠʮʝʚʠʭ ʙʦʨʽʚ. ɼʽʘʛʥʦʩʪʫʶʪʴʩʷ ʟʘ ʥʘʷʚʥʽʩʪʶ 

ʭʘʨʘʢʪʝʨʥʠʭ ʚʠʜʽʚ ʽ ʨʦʟʚʠʥʝʥʠʤ ʤʦʭʦʚʠʤ ʷʨʫʩʦʤ.  

Abieti-Piceetum (montanum) ï ʯʠʩʪʦ ʭʚʦʡʥʽ ʣʽʩʠ ʥʘ ʜʫʞʝ ʱʝʙʝʥʠʩʪʠʭ 

ʙʫʨʦʟʝʤʘʭ. ɺʽʜʟʥʘʯʘʶʪʴʩʷ ʨʦʟʨʽʜʞʝʥʠʤ ʪʨʘʚᾷ̫ ʥʠʤ ʷʨʫʩʦʤ ʟ̔ ʧʝʨʝʚʘʛʦʶ 

ʦʣʽʛʦʪʨʦʬʥʠʭ ʘʮʠʜʦʬʽʣʴʥʠʭ ʚʠʜʽʚ ʪʘ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʠʤ ʤʦʭʦʚʠʤ ʷʨʫʩʦʤ. 

ʃʽʩʦʪʠʧʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʩʚʽʜʯʠʪʴ, ʱʦ ʪʘʢʽ ʣʽʩʠ ʬʦʨʤʫʶʪʴʩʷ ʥʘʡʯʘʩʪʽʰʝ ʫ 

ʚʦʣʦʛʠʭ, ʨʽʜʰʝ ʩʚʽʞʠʭ ʛʽʛʨʦʪʦʧʘʭ ï ʩʚʽʞʘ ʙʫʢʦʚʦ-ʷʣʠʮʝʚʘ ʩʫʩʤʝʨʝʯʠʥʘ (ʉ2-ʙʢ-

ʷʮʙʗʣʻ), ʚʦʣʦʛʘ ʙʫʢʦʚʦ-ʷʣʠʮʝʚʘ ʩʫʩʤʝʨʝʯʠʥʘ (ʉ3-ʙʢ-ʷʮʙʗʣʻ), ʚʦʣʦʛʘ ʙʫʢʦʚʘ 

ʩʫʩʤʝʨʝʯʠʥʘ (ʉ3-ʙʢ-ʗʣʻ); ʩʚʽʞʘ ʷʣʠʮʝʚʘ ʩʤʝʨʝʯʠʥʘ (C2-ʷʮʙʗʣʻ) ʪʦʱʦ. ɿʛʽʜʥʦ 

ʜʦʤʽʥʘʥʪʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘʢʽ ʣʽʩʠ ʥʘʣʝʞʘʪʴ ʘʩʦʮʽʘʮʽʷʤ Abieto (albae)-Piceetum 

(abietis), Abieto (albae)-Piceetum (abietis) hylocomiosum, Abieto (albae)-Piceetum 

(abietis) calamagrostidosum (villosae); Abietum (albae) nudum.  

Vaccinio myrtilli -Abietetum albae ï ʦʣʽʛʦʪʨʦʬʥʠʡ ʬʣʦʨʠʩʪʠʯʥʦ ʙʽʜʥʠʡ 

ʚʠʜʘʤʠ ʷʣʠʮʝʚʠʡ ʣʽʩ ʟ ʥʝʚʝʣʠʢʦʶ ʜʦʤʽʰʢʦʶ ʩʤʝʨʝʢʠ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʤʽʣʢʠʭ 

ʙʫʨʦʟʝʤʥʠʭ ʛʨʫʥʪʘʭ, ʦʩʦʙʣʠʚʦ ʧʽʜʩʪʝʣʝʥʠʭ ʢʨʝʤʝʥʠʩʪʠʤʠ ʤʘʪʝʨʠʥʩʴʢʠʤʠ 



145 

 

ʧʦʨʦʜʘʤʠ. ɯʩʥʫʻ ʛʽʧʦʪʝʟʘ, ʱʦ ʪʘʢʽ ʣʽʩʠ ʻ ʧʦʭʽʜʥʠʤʠ ʫ ʤʽʩʮʷʭ çʢʠʩʣʠʭ ʙʫʯʠʥè ʷʢ 

ʾʭ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʘʨʽʘʥʪ. ʋ ʷʨʫʩʽ ʢʫʱʠʢʽʚ ʪʫʪ ʟʘʚʞʜʠ ʜʦʤʽʥʫʻ Vaccinium 

myrtillus L., ʦʜʠʥʠʯʥʦ ʪʨʘʧʣʷʶʪʴʩʷ Melampyrum sylvaticum L., Luzula 

pilosa (L.) Willd.  ʽ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʠʡ ʤʦʭʦʚʠʡ ʧʦʢʨʠʚ. ɺʽʜʤʽʯʝʥʘ ʫ ʙʘʛʘʪʴʦʭ 

ʪʠʧʘʭ ʣʽʩʫ ʧʨʠ ʫʤʦʚʽ ʤʘʣʦʧʦʪʫʞʥʠʭ, ʜʫʞʝ  ʱʝʙʝʥʠʩʪʠʭ ʙʫʨʦʟʝʤʽʚ, ʥʘʡʯʘʩʪʽʰʝ 

ʪʨʘʧʣʷʻʪʴʩʷ ʫ ʚʦʣʦʛʽʡ ʩʤʝʨʝʢʦʚʽʡ ʩʫʷʣʠʯʠʥʽ, ʚʦʣʦʛʽʡ ʷʣʠʮʝʚʽʡ ʩʫʩʤʝʨʝʯʠʥʽ (ʉ3-

ʷʣʻ-ʗʮʙ; ʷʮʙ-ʗʣʻ). ɿʛʽʜʥʦ ʜʦʤʽʥʘʥʪʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘʢʽ ʣʽʩʠ ʬʦʨʤʫʶʪʴʩʷ ʫ 

ʤʝʞʘʭ ʘʩʦʮʽʘʮʽʡ Abieto (albae)-Piceetum (abietis) vacciniosum (myrtilli),  Abieto 

(albae)-Piceetum (abietis) vaccinioso (myrtilli)-hylocomiosum, Piceeto (abietis) ï 

Abietum (albae)ïvacciniosum (myrtilli), Piceeto (abietis) ï Abietum (albae) vaccinioso 

(myrtilli) ï hylocomiosum. 

ɼʦ ʜʨʫʛʦʾ ʝʢʦʣʦʛʦ-ʬʽʪʦʮʝʥʦʪʠʯʥʦʾ ʛʨʫʧʠ ʚʽʜʥʦʩʷʪʴʩʷ ʦʣʽʛʦʤʝʟʦʪʨʦʬʥʽ 

ʷʣʠʮʝʚʽ ʽ ʘʮʠʜʦʬʽʣʴʥʽ ʷʣʠʮʝʚʦ-ʙʫʢʦʚʽ ʽ ʙʫʢʦʚʦ-ʷʣʠʮʝʚʽ ʣʽʩʠ ʘʩʦʮʽʘʮʽʡ Luzulo 

luzuloidis-Abietetum albae, Luzulo luzuloidis-Fagetum var. Abies alba  ̔ Luzulo 

pilosae-Fagetum var. Abies alba, ʧʦʰʠʨʝʥʽ ʥʘ ʩʝʨʝʜʥʴʦʧʦʪʫʞʥʠʭ ʙʫʨʦʟʝʤʘʭ, 

ʧʽʜʩʪʝʣʝʥʠʭ ʧʽʩʢʦʚʠʢʘʤʠ, ʫ ʷʢʠʭ ʧʦʤʽʪʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʪʘʢʦʞ ʣʠʩʪʷʥʽ ʚʠʜʠ 

ʜʝʨʝʚ, ʟʦʢʨʝʤʘ  Fagus sylvatica. ʋ ʪʨʘʚᾷ̫ ʥʦʤʫ ̫ ʨʫʩʽ ʪʘʢʠʭ ʣʽʩʽʚ ʟᾷ̫ʚʣʷʶʪʴʩʷ ʚʠʜʠ, 

ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʙʫʢ. ʏʠʩʪʽ ʷʣʠʮʝʚʽ ʫʛʨʫʧʦʚʘʥʥʷ ʪʫʪ ʻ ʜʝʛʨʘʜʦʚʘʥʠʤ, 

ʟʙʽʜʥʝʥʠʤ ʚʘʨʽʘʥʪʦʤ ʷʣʠʮʝʚʦ-ʙʫʢʦʚʠʭ ʣʽʩʽʚ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʷ ʚʥʘʩʣʽʜʦʢ ʚʠʨʫʙʢʠ 

F. sylvatica. ɭʚʨʦʧʝʡʩʴʢʽ ʬʽʪʦʮʝʥʦʣʦʛʠ ʚʚʘʞʘʶʪʴ ʪʘʢʦʞ, ʱʦ ʷʣʠʮʷ ʽ ʙʫʢ ʫ ʪʘʢʠʭ 

ʫʤʦʚʘʭ ʫʪʚʦʨʶʶʪʴ ʣʽʥʽʡʥʫ ʟʤʽʥʫ ʜʦʤʽʥʘʥʪʽʚ ʽ ʪʦʤʫ ʬʦʨʤʫʻʪʴʩʷ ʤʘʷʪʥʠʢʦʚʘ 

ʜʠʥʘʤʽʢʘ ʪʘʢʠʭ ʣʽʩʽʚ ï ʙʫʢ-ʷʣʠʮʷ-ʙʫʢ. 

Luzulo luzuloidis-Abietetum albae ï ʮʝ ʫʛʨʫʧʦʚʘʥʥʷ ʘʮʠʜʦʬʽʣʴʥʠʭ ʙʫʯʠʥ ʟ 

ʜʦʤʽʰʢʦʶ ʩʤʝʨʝʢʠ ʪʘ ʷʣʠʮʽ, ʫ ʪʨʘʚᾷ̫ ʥʦʤʫ ʷʨʫʩʽ ʷʢʠʭ ʧʦʻʜʥʫʶʪʴʩʷ ʚʠʜʠ ʭʚʦʡʥʠʭ 

ʽ ʣʠʩʪʷʥʠʭ ʣʽʩʽʚ. ʎʝ ʘʩʦʮʽʘʮʽʾ ʪʘʢ ʟʚʘʥʠʭ çʢʠʩʣʠʭ ʙʫʯʠʥè, ʫ ʷʢʠʭ Abies alba ʻ 

ʧʦʩʪʽʡʥʠʤ ʝʣʝʤʝʥʪʦʤ. Luzulo luzuloidis-Abietetum albae ʟʘʡʤʘʻ ʫ ʇʦʢʫʪʩʴʢʦ-

ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ʥʝʚʝʣʠʢʽ ʧʣʦʱʽ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʝʨʝʚʦʩʪʘʥʦʤ ʟ̔ 

ʧʝʨʝʚʘʛʦʶ A. alba ʪʘ ʜʦʤʽʰʢʦʶ Picea abies ʽ ʽʥʢʦʣʠ ʥʝʟʥʘʯʥʦʶ ʫʯʘʩʪʶ Fagus 

sylvatica. ʁʦʛʦ ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʛʽʧʝʨʘʮʠʜʠʬʽʣʴʥʝ ʦʣʽʛʦʪʨʦʬʥʝ ʫʛʨʫʧʦʚʘʥʥʷ, ʱʦ 

ʥʘʜʘʻ ʧʝʨʝʚʘʛʫ ʤʝʟʦʬʽʣʴʥʠʤ ʫʤʦʚʘʤ. ʊʘʢʽ ʩʧʝʮʠʬʽʯʥʽ ʫʤʦʚʠ ʫ ʇʦʢʫʪʩʴʢʦ-
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ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ʪʨʘʧʣʷʶʪʴʩʷ ʥʘ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʠʭ ʜʫʞʝ ʢʨʫʪʠʭ ʩʭʠʣʘʭ, 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʽʥʰʠʭ ʣʽʩʦʚʠʭ ʘʩʦʮʽʘʮʽʡ. ɼʝʷʢʽ ʪʠʧʠ ʪʘʢʠʭ ʣʽʩʽʚ 

ʚʠʥʠʢʣʠ ʟ ʧʨʠʨʦʜʥʠʭ ʙʫʢʦʚʠʭ ʣʽʩʽʚ ʧʽʜ ʪʨʠʚʘʣʠʤ ʚʧʣʠʚʦʤ ʣʶʜʠʥʠ. ʉʘʤʝ ʪʘʢʽ, 

ʦʣʽʛʦʤʝʟʦʪʨʦʬʥʽ ʫʤʦʚʠ ʟʫʤʦʚʣʶʶʪʴ ʫʯʘʩʪʴ, ʢʨʽʤ Luzula luzuloides, ʚʠʜʽʚ ʙʽʣʴʰ 

ʨʦʜʶʯʠʭ ʪʨʦʬʦʪʦʧʽʚ ï ʟʣʘʢʽʚ ʪʘ ʧʘʧʦʨʦʪʝʡ. ɼʦʙʨʝ ʨʦʟʚʠʥʝʥʠʡ ʪʫʪ ʽ ʤʦʭʦʚʠʡ ʷʨʫʩ. 

ɿʛʽʜʥʦ ʪʠʧʦʣʦʛʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘʢʽ ʣʽʩʠ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʷʢ ʩʚʽʞʠʡ ʩʤʝʨʝʢʦʚʦ-

ʙʫʢʦʚʠʡ ʩʫʷʣʠʯʥʠʢ (ʉ2-ʷʣʻ-ʙʢʗʮʙ), ʚʦʣʦʛʠʡ ʙʫʢʦʚʦ-ʷʣʠʥʦʚʠʡ ʩʫʷʣʠʯʥʠʢ (ʉ3-ʙʢ-

ʷʣʻʗʮʙ), ʚʦʣʦʛʠʡ ʙʫʢʦʚʦ-ʷʣʠʥʦʚʠʡ ʷʣʠʯʥʠʢ (D3-ʙʢ-ʷʣʻʗʮʙ). ɼʦʤʽʥʘʥʪʥʘ ʩʠʩʪʝʤʘ 

ʚʠʨʽʟʥʷʻ ʪʫʪ ʘʩʦʮʽʘʮʽʶ Abietum (albae)) luzulosum (luzuloidis).  

Luzulo luzuloidis-Fagetum var. Abies alba ï ʘʮʠʜʦʬʽʣʴʥʽ ʙʫʯʠʥʠ ʟ ̔ʟʥʘʯʥʦʶ 

ʜʦʤʽʰʢʦʶ ʷʣʠʮʽ ʟʽ ʟʙʽʜʥʝʥʠʤ ʚʠʜʦʚʠʤ ʩʢʣʘʜʦʤ ʥʠʞʯʠʭ ʷʨʫʩʽʚ ʬʽʪʦʮʝʥʦʟʫ. 

ʌʦʨʤʫʻʪʴʩʷ ʥʘ ʜʫʞʝ ʢʠʩʣʠʭ ʛʨʫʥʪʘʭ, ʱʦ ʜʦʙʨʝ ʚʠʜʥʦ ʫ ʚʠʜʦʚʦʤʫ ʩʢʣʘʜʽ ʪʨʘʚ ʽ 

ʤʦʭʽʚ. ɺʽʜʤʽʯʝʥʘ ʥʘ ʚʝʣʠʢʠʭ ʚʠʩʦʪʘʭ ʫ ʢʽʣʴʢʦʭ ʪʠʧʘʭ ʣʽʩʫ ï ʩʚʽʞʽʡ ʯʠʩʪʽʡ ʙʫʯʠʥʽ 

(D2-ɹʢ),  ʩʚʽʞʽʡ ʷʣʠʮʝʚʽʡ ʙʫʯʠʥʽ (D2-ʷʮʙɹʢ), ʚʦʣʦʛʽʡ ʩʤʝʨʝʢʦʚʦ-ʷʣʠʮʝʚʽʡ 

ʩʫʙʫʯʠʥʽ (ʉ3-ʷʣʻ-ʷʮʙɹʢ), ʚʦʣʦʛʽʡ ʩʤʝʨʝʢʦʚʦ-ʷʣʠʮʝʚʽʡ ʙʫʯʠʥʽ (D3-ʷʣʻ-ʷʮʙɹʢ) ʪʘ 

ʽʥ. ɿʛʽʜʥʦ ʜʦʤʽʥʘʥʪʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʦʩʣʠʥʥʦʩʪʽ ʮʝ ʬʽʪʦʮʝʥʦʟʠ ʘʩʦʮʽʘʮʽʡ Fagetum 

(sylvaticae) luzulosum (luzuloidis), Fagetum (sylvaticae) luzuloso (luzuloidis) 

calamagrostietosum.  

Luzulo pilosae-Fagetum var. Abies alba ï ʚʠʩʦʯʠʥʥʽ ʽ ʧʝʨʝʜʛʽʨʩʴʢʽ 

ʘʮʠʜʦʬʽʣʴʥʽ ʙʫʯʠʥʠ, ʘʩʦʮʽʘʮʽʷ çʢʠʩʣʠʭ ʙʫʯʠʥè, ʽʟ ʟʥʘʯʥʦʶ ʜʦʤʽʰʢʦʶ Abies alba, 

ʧʨʦʪʝ ʟ ʜʫʞʝ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. ʎʝ ʥʘʡʙʽʜʥʽʰʠʡ ʪʠʧ ʙʫʢʦʚʠʭ ʣʽʩʽʚ, 

ʫ ʷʢʦʤʫ ʷʨʫʩʠ ʢʫʱʽʚ ʽ ʪʨʘʚ ʨʦʟʨʽʜʞʝʥʽ, ʘ ʤʦʭʠ ʨʦʩʪʫʪʴ ʢʫʨʪʠʥʘʤʠ. ʌʦʨʤʫʶʪʴʩʷ 

ʪʘʢʽ ʬʽʪʦʮʝʥʦʟʠ ʫ ʩʧʝʮʠʬʽʯʥʠʭ ʫʤʦʚʘʭ ʥʘ ʢʘʤᾷ̫ ʥʠʩʪʠʭ ʙʫʨʦʟʝʤʘʭ, ʚ ʫʤʦʚʘʭ ʪʠʧʽʚ 

ʣʽʩʫ ʚʦʣʦʛʘ  ʷʣʠʮʝʚʘ ʙʫʯʠʥʘ (D3-ʷʮʙɹʢ), ʩʚʽʞʘ ʯʠʩʪʘ ʙʫʯʠʥʘ (D2-ɹʢ), ʩʚʽʞʘ 

ʷʣʠʮʝʚʘ ʙʫʯʠʥʘ (D2-ʷʮʙɹʢ), ʚʦʣʦʛʘ ʩʤʝʨʝʢʦʚʦ-ʷʣʠʮʝʚʘ ʩʫʙʫʯʠʥʘ (ʉ3-ʷʣʻ-ʷʮʙɹʢ),  

ʚʦʣʦʛʘ ʩʤʝʨʝʢʦʚʘ ʩʫʙʫʯʠʥʘ (ʉ3-ʷʣʻ-ɹʢ), ʚʦʣʦʛʘ ʩʤʝʨʝʢʦʚʦ-ʷʣʠʮʝʚʘ ʙʫʯʠʥʘ (D3-

ʷʣʻ-ʷʮʙɹʢ) ʧʨʠ ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʦʚʘʭ ʜʦʚʢʽʣʣʷ. ɿʛʽʜʥʦ ʜʦʤʽʥʘʥʪʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʮʝ 

ʘʩʦʮʽʘʮʽʾ Fagetum (sylvaticae) luzulosum (pilosae). 

ʊʨʝʪʶ ʝʢʦʣʦʛʦ-ʬʽʪʦʮʝʥʦʪʠʯʥʫ ʛʨʫʧʫ ʩʢʣʘʜʘʶʪʴ ʤʝʟʦʪʨʦʬʥʽ ʷʣʠʮʝʚʽ, 

ʷʣʠʮʝʚʦ-ʙʫʢʦʚʽ, ʷʣʠʮʝʚʦ-ʷʚʦʨʦʚʦ-ʙʫʢʦʚʽ ʽ ʚʽʜʥʦʩʥʦ ʨʽʜʢʽʩʥʽ ʪʫʪ ʷʣʠʮʝʚʦ-ʛʨʘʙʦʚʦ-
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ʙʫʢʦʚʽ ʣʽʩʠ ʥʘ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʠʭ ʙʫʨʦʟʝʤʘʭ. ʎʝ ʬʽʪʦʮʝʥʦʟʠ ʘʩʦʮʽʘʮʽʡ Galio 

rotundifolii-Abietetum albae, Dentario glandulosae-Fagetum var. Abies alba, Tilio 

cordatae-Carpinetum betuli var. Abies alba, ʷʢʽ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʟʥʘʯʥʠʤ 

ʬʣʦʨʠʩʪʠʯʥʠʤ ʙʘʛʘʪʩʪʚʦʤ ʽ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʦʶ ʩʝʟʦʥʥʦʶ ʬʣʫʢʪʫʘʮʽʻʶ ʚʠʜʦʚʦʛʦ 

ʩʢʣʘʜʫ ʚʥʘʩʣʽʜʦʢ ʚʠʩʦʢʦʾ ʫʯʘʩʪʽ ʣʠʩʪʷʥʠʭ ʚʠʜʽʚ ʜʝʨʝʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʜʘʤ ʥʠʞʥʽʭ 

ʷʨʫʩʽʚ ʨʦʟʚʠʚʘʪʠʩʷ ʜʦ ʨʦʟʧʫʩʢʘʥʥʷ ʣʠʩʪʢʽʚ Fagus sylvatica.  

Galio rotundifolii-Abietetum albae  ï ʤʝʟʦʪʨʦʬʥʠʡ ʷʣʠʮʝʚʠʡ ʣʽʩ ʟ ʚʠʩʦʢʠʤ 

ʨʽʚʥʝʤ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. ɼʝʨʝʚʦʩʪʘʥ ʧʝʨʝʚʘʞʥʦ ʯʠʩʪʦ ʷʣʠʮʝʚʠʡ, ʨʽʜʰʝ ʟ 

ʥʝʚʝʣʠʢʦʶ ʜʦʤʽʰʢʦʶ ʩʤʝʨʝʢʠ. ʂʨʽʤ ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʘʩʦʮʽʘʮʽʾ ʚʠʜʽʚ ʭʚʦʡʥʠʭ 

ʣʽʩʽʚ, ʦʩʥʦʚʫ ʪʨʘʚᾷ̫ ʥʠʩʪʦʛʦ ʷʨʫʩʫ ʩʢʣʘʜʘʶʪʴ ʤʝʟʦʪʨʦʬʥʽ ʚʠʜʠ, ʚʠʤʦʛʣʠʚʽ ʜʦ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʧʦʰʠʨʝʥʽ ʫ ʙʫʢʦʚʠʭ ʣʽʩʘʭ. ʊʘʢʽ ʣʽʩʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʠʧʘʤ ʣʽʩʫ 

ʚʦʣʦʛʘ ʩʚʽʞʘ ʩʤʝʨʝʢʦʚʦ-ʙʫʢʦʚʘ ʩʫʷʣʠʯʠʥʘ (ʉ2-ʷʣʻ-ʙʢʗʮʙ), ʚʦʣʦʛʘ ʙʫʢʦʚʦ-

ʩʤʝʨʝʢʦʚʘ ʷʣʠʯʠʥʘ (D3-ʙʢ-ʷʣʻʗʮʙ), ʚʦʣʦʛʘ ʷʣʠʯʠʥʘ (D3-ʗʮʙ), ʚʦʣʦʛʘ ʙʫʢʦʚʦ-

ʩʤʝʨʝʢʦʚʘ ʩʫʷʣʠʯʠʥʘ (ʉ3-ʙʢ-ʷʣʻʗʮʙ). ʋ ʜʦʤʽʥʘʥʪʥʽʡ ʩʠʩʪʝʤʽ ʮʝ ʘʩʦʮʽʘʮʽʾ Abietum 

(albae) athyriosum (filixfeminae), Abietum (albae) caricosum (silvaticae), Abietum 

(sylvaticae) asperuloso-caricosum (silvaticae). ʋ ɭʚʨʦʧʽ ʚʚʘʞʘʶʪʴ, ʱʦ ʪʘʢʽ ʣʽʩʦʚʽ 

ʬʽʪʦʮʝʥʦʟʠ ʧʦʭʽʜʥʽ ʫ ʤʽʩʮʷʭ ʧʨʠʨʦʜʥʠʭ ʷʣʠʮʝʚʦ-ʙʫʢʦʚʠʭ ʣʽʩʽʚ ʧʽʜ ʚʧʣʠʚʦʤ 

ʚʠʙʽʨʢʦʚʠʭ ʨʫʙʦʢ.  

Tilio cordatae-Carpinetum betuli var. Abies alba ï ʥʘʡʨʽʜʢʽʩʥʽʰʠʡ ʪʠʧ 

ʜʝʨʝʚʦʩʪʘʥʫ ʫ ʨʝʛʽʦʥʽ, ʜʝ ʨʦʩʪʝ Abies alba. ʊʘʢʽ ʣʽʩʠ ʬʦʨʤʫʶʪʴʩʷ ʚ ʥʠʞʥʽʭ 

ʯʘʩʪʠʥʘʭ ʩʭʠʣʽʚ ʥʘ ʙʫʨʦʟʝʤʘʭ ʟ̔ ʦʟʥʘʢʘʤʠ ʦʧʽʜʟʦʣʝʥʥʷ. ʋ ʪʠʧʦʚʦʤʫ ʚʘʨʽʘʥʪʽ 

ʘʩʦʮʽʘʮʽʾ ʣʽʩʠ ʪʘʢʦʛʦ ʪʠʧʫ ʩʢʣʘʜʝʥʽ ʙʘʛʘʪʴʤʘ ʜʝʨʝʚʥʠʤʠ ʣʠʩʪʷʥʠʤʠ ʚʠʜʘʤʠ ï 

Carpinus betulus, Fagus sylvatica, Quercus robur, Acer pseudoplatanus, ʩʝʨʝʜ ʷʢʠʭ 

ʪʨʘʧʣʷʻʪʴʩʷ ʪʘʢʦʞ ʽ A. alba. ʌʽʪʦʮʝʥʦʟ ʤʘʻ ʙʘʛʘʪʠʡ ʚʠʜʦʚʠʡ ʩʢʣʘʜ, ʜʦʙʨʝ 

ʨʦʟʚʠʥʝʥʠʡ ʢʫʱʦʚʠʡ ʽ ʪʨʘʚᾷ̫ ʥʠʡ ʷʨʫʩʠ, ʥʘʪʦʤʽʩʪʴ ʤʦʭʠ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʪʨʘʧʣʷʶʪʴʩʷ. ʇʦʷʚʘ ʷʣʠʮʽ ʚ ʪʘʢʠʭ ʣʽʩʘʭ ʧʦʷʩʥʶʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤʠ ʾʾ 

ʚʠʤʦʛʘʤʠ ʟ ʙʫʢʦʤ. ɺʽʜʤʽʯʝʥʘ ʪʽʣʴʢʠ ʫ ʙʘʛʘʪʠʭ ʪʨʦʬʦʪʦʧʘʭ (ʉ3-D3), ʥʘʡʯʘʩʪʽʰʝ 

ʪʨʘʧʣʷʻʪʴʩʷ ʫ ʚʦʣʦʛʽʡ ʜʫʙʦʚʦ-ʛʨʘʙʦʚʽʡ ʩʫʙʫʯʠʥʽ (ʉ3-ʜ-ʛɹʢʣ), ʚʦʣʦʛʽʡ ʛʨʘʙʦʚʦ-

ʙʫʢʦʚʽʡ ʷʣʠʯʠʥʽ (D3-ʛ-ʙʢʣʗʮʙ), ʚʦʣʦʛʽʡ ʙʫʢʦʚʽʡ ʩʫʜʽʙʨʦʚʽ (ʉ3-ʙʢʣɼ), ʚʦʣʦʛʽʡ 

ʷʣʠʮʝʚʽʡ ʩʫʜʽʙʨʦʚʽ (ʉ3-ʷʮʙɼ) ʪʦʱʦ. ɿʛʽʜʥʦ ʜʦʤʽʥʘʥʪʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘʢʽ ʣʽʩʠ 
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ʬʦʨʤʫʶʪʴʩʷ ʫ ʤʝʞʘʭ ʘʩʦʮʽʘʮʽʡ Carpineto (betuli)-Abieto (albae)-Fagetum 

(sylvaticae), Carpineto (betuli) ï Fagetum (sylvaticae) caricosum (pilosae), Carpineto 

(betuli) ï Fagetum (sylvaticae) dentariosum (bulbiferae), Carpineto (betuli) ï 

Fagetum (sylvaticae) galiosum (odorati), Querceto (roboris) ï Fagetum (sylvaticae) 

caricosum (pilosae), Querceto (roboris) ï Fagetum (sylvaticae) galiosum (odorati). 

Dentario glandulosae-Fagetum var. Abies alba.  ʂʣʘʩʠʯʥʘ ʙʫʯʠʥʘ 

çʢʘʨʧʘʪʩʴʢʦʛʦè ʪʠʧʫ, ʚʠʷʚʣʝʥʦ ʙʘʛʘʪʦ ʾʾ ʚʘʨʽʘʥʪʽʚ, ʚʠʜʽʣʝʥʠʭ ʥʘ ʦʩʥʦʚʽ 

ʜʦʤʽʥʘʥʪʽʚ. ʄʘʢʩʠʤʘʣʴʥʝ ʧʨʦʝʢʪʠʚʥʝ ʚʢʨʠʪʪʷ ʪʨʘʚ ʪʫʪ ʻ ʥʘʚʝʩʥʽ ʪʘ ʥʘ ʧʦʯʘʪʢʫ 

ʣʽʪʘ. ʇʽʟʥʽʰʝ ʜʽʣʷʥʢʠ ʪʘʢʠʭ ʬʽʪʦʮʝʥʦʟʽʚ ʻ ʤʘʡʞʝ ʤʝʨʪʚʦʧʦʢʨʠʚʥʠʤʠ. 

ʍʘʨʘʢʪʝʨʥʠʤ ʻ ʩʣʘʙʦ ʨʦʟʚʠʥʝʥʠʡ ʤʦʭʦʚʠʡ ʷʨʫʩ. ʌʦʨʤʫʚʘʥʥʷ ʬʽʪʦʮʝʥʦʟʽʚ ʮʽʻʾ 

ʘʩʦʮʽʘʮʽʾ ʚʽʜʤʽʯʝʥʦ ʫ ʙʘʛʘʪʴʦʭ ʪʠʧʘʭ ʣʽʩʫ, ʟʦʢʨʝʤʘ, ʩʚʽʞʘ ʙʫʯʠʥʘ (D2-ɹʢʣ), ʚʦʣʦʛʘ 

ʩʤʝʨʝʢʦʚʦ-ʷʣʠʮʝʚʘ ʙʫʯʠʥʘ (D3-ʷʣʻ-ʷʮʙɹʢʣ), ʚʦʣʦʛʘ ʙʫʢʦʚʦ-ʩʤʝʨʝʢʦʚʘ ʷʣʠʯʠʥʘ 

(D3-ʙʢʣ-ʷʣʻʗʮʙ), ʚʦʣʦʛʘ ʷʣʠʮʝʚʘ ʙʫʯʠʥʘ (D3-ʷʮʙɹʢʣ), ʚʦʣʦʛʘ ʙʫʢʦʚʘ ʷʣʠʯʠʥʘ (D3-

ʙʢʣʗʮʙ), ʚʦʣʦʛʘ ʙʫʯʠʥʘ (D3-ɹʢʣ), ʚʦʣʦʛʘ ʛʨʘʙʦʚʦ-ʷʣʠʮʝʚʘ ʙʫʯʠʥʘ (D3-ʛ-ʷʮʙɹʢʣ). 

ɿʛʽʜʥʦ ʜʦʤʽʥʘʥʪʥʦʾ ʩʠʩʪʝʤʠ, ʩʝʨʝʜ ʪʘʢʠʭ ʣʽʩʽʚ ʚʠʨʽʟʥʷʶʪʴʩʷ ʘʩʦʮʽʘʮʽʾ Abieto 

(albae)-Fagetum (sylvaticae) caricosum (pilosae), Abieto (albae)-Fagetum 

(sylvaticae) dentariosum (glandulosae), Abieto (albae)-Fagetum (sylvaticae) galiosum 

(odorati), Abieto (albae)-Fagetum (sylvaticae) symphytosum (cordatae), Abieto 

(albae)-Piceeto (abietis)-Fagetum (sylvaticae) dentariosum (glandulosae), Abieto 

(albae)-Piceeto (abietis)-Fagetum (sylvaticae) galiosum (odorati). 

ʌʽʪʦʮʝʥʦʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʽʩʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba ʻ ʜʫʞʝ ʨʦʟʣʦʛʦʶ 

ʯʝʨʝʟ ʝʢʦʣʦʛʽʯʥʫ ʧʣʘʩʪʠʯʥʽʩʪʴ ʷʣʠʮʽ. ʋ ʙʘʛʘʪʴʦʭ ʤʽʩʮʷʭ ʚʥʘʩʣʽʜʦʢ ʤʦʟʘʾʯʥʦʩʪʽ 

ʟʚʦʣʦʞʝʥʦʩʪʽ ʛʨʫʥʪʫ ʬʦʨʤʫʶʪʴʩʷ ʢʦʤʧʣʝʢʩʥʽ ʫʛʨʫʧʦʚʘʥʥʷ, ʫ ʪʨʘʚᾷ̫ ʥʦʤʫ ʷʨʫʩʽ 

ʷʢʠʭ ʨʦʩʪʫʪʴ ʭʘʨʘʢʪʝʨʥʽ ʚʠʜʠ ʢʽʣʴʢʦʭ ʘʩʦʮʽʘʮʽʡ. ʅʘʡʯʽʪʢʽʰʝ ʨʠʩʠ ʘʩʦʮʽʘʮʽʡ 

ʤʦʞʥʘ ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʥʘ ʧʨʠʢʣʘʜʽ ʾʭ ʬʽʪʦʮʝʥʦʟʽʚ. ʋ ʧʨʠʨʦʜʽ ʞ ʪʘʢʽ ʣʽʩʠ ʥʘʡʣʝʛʰʝ 

ʚʠʨʽʟʥʷʶʪʴʩʷ ʥʘ ʨʽʚʥʽ ʩʠʥʪʘʢʩʦʥʦʤʽʯʥʠʭ ʩʦʶʟʽʚ ʨʦʩʣʠʥʥʦʩʪʽ. 

ʇʦʨʽʚʥʷʣʴʥʘ ʬʽʪʦʮʝʥʦʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʥʪʘʢʩʦʥʽʚ ʟ̔ ʫʯʘʩʪʶ Abies 

alba ʥʘʚʝʜʝʥʘ ʫ ʪʘʙʣ. 3.11. ʌʽʪʦʩʦʮʽʦʣʦʛʽʯʥʠʤʠ ʦʧʠʩʘʤʠ ʟʘʬʽʢʩʦʚʘʥʦ ʚʠʨʘʟʥʫ 

ʨʽʟʥʠʮʶ ʫ ʚʠʜʦʚʦʤʫ ʩʢʣʘʜʽ ʮʝʥʦʟʽʚ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʧʫ ʽ ʟ ʦʟʥʘʢʘʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷ 

A. alba. 
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ʊʘʙʣʠʮʷ 3.11 

ʌʪ̔ʦʮʝʥʦʟʠ ʣʽʩʦʚʠʭ ʘʩʦʮʽʘʮʽʡ ʟ ʫʯʘʩʪʶ Abies alba 

ˉ ʩʠʥʪʘʢʩʦʥʫ 1* 1ʘ 2 2ʘ 3 3ʘ 4 4ʘ 5 5ʘ 6 6a 7 7a 8 8a 

ʂʽʣʴʢʽʩʪʴ ʚʠʜʽʚ 53 56 61 55 89 84 59 50 41 43 43 43 98 84 65 50 

ɯʥʜʝʢʩ 

ʩʘʥʽʪʘʨʥʦʛʦ 

ʩʪʘʥʫ, ɯʩ 

1.20 2.30 1.00 3.80 1.50 4.63 1.00 3.80 1.16 2.80 1.00 3.10 1.00 5.80 1.00 3.90 

ʂʣʘʩ ʧʦʩʪʽʡʥʦʩʪʽ ʚʠʜʫ ʫ ʩʠʥʪʘʢʩʦʥʽ 

Abies alba IV  V IV  II  V V V V V V V V V V V V 

D.sp. Ass. Abieti-Piceetum (montanum) 

Blechnum spicant IV  V III  I - - II  III  II  II  III  II  - - I - 

Fagus sylvatica Iɯɯ II  I I I - II  I V V V V V V I II  

Hieracium 

murorum 
III  III  III  I III  III  III  III  - - - - III  IV  I - 

Plagiothecium 

undulatum 
V ɯI V II  I I IIɯ I IV  V III  III  I I - - 

Rhytidiadelphus 

loreus 
III  I - - - - ɯ - - - - - - - ɯɯ - 

D.sp. Ass. Vaccinio myrtilli -Abietetum albae 

Bazzania trilobata V I V V - - - - - - - - - - III  - 

Dicranum 

scoparium 
V I V V - I IV  II  IV  IV  III  III  - - I - 

Leucobryum 

glaucum 
V II  V V I II  ɯɯ - III  I IV  IV  I - II  - 

Pleurozium 

schreberi 
V III  V V - - IV  III  IV  V III  IV  - - III  I 

Polytrichum 

commune 
V II  V V - I V ɯV IV IV  IV  IV  - - V III  

Vaccinium 

myrtillus 
V IV V V II  III  I - V V V V I I III  I 

D.sp. Ass.  Tilio cordatae-Carpinetum betuli var. Abies alba 

Carex pilosa I I - - V V - - I I I - V V - - 

Cruciata glabra I I - - V V - - - - - - IV  IV  - - 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 3.11 

Euonymus 

verrucosus 
- - - - V V - - - - - - II  I  - - 

Galium 

intermedium 
- - - - V IV  - - - - - - I I - - 

D.sp. Ass.  Luzulo luzuloidis-Abietetum albae 

Prenanthes 

purpurea 
II  I II  I - - I I IV  IV  V V - - I I 

Thuidium 

tamariscinum 
II  - IV  II  - - IV  III  - - - - - - - - 

D.sp. Ass.  Luzulo luzuloidis-Fagetum var. Abies alba 

Luzula luzuloides V II  I I I - V II  V V V V - - - - 

Senecio fuchsii V II  I I - - III  III  IV  II  V V I - - - 

D.sp. Ass.  Luzulo pilosae-Fagetum var. Abies alba 

Luzula pilosa V IV I I - I II  I II  III  III  III  I I I I 

Trientalis 

europaea 
V V I II  - - I I IV  IV  V V - - I I 

Lycopodium 

annotinum 
III  I I I - - II  I - - - - - - - - 

D.sp. Ass. Dentario glandulosae-Fagetum var. Abies alba 

Dentaria 

glandulosa 
- - - - I - - - - - I - V V - - 

Symphytum 

cordatum 
- - - - I I - - - - - - V V - - 

Euphorbia 

amygdaloides 
I II  - - II  I II  - I - I - V V I I 

Glechoma hirsuta - - - - I - - - - - - - III  II  - - 

Salvia glutinosa - - - - I I - - - - - - V V - - 

D.sp. Ass.  Galio rotundifolii -Abietetum albae 

Actaea spicata I I IV  V III  III  - - - - - - III  I III  I 

Carex digitata II  I V V V V I I I I I - IV  IV  III  I 

Dryopteris filix-

mas 
II  I V V III  III  II  I - - - - IV  IV  III  II  
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 3.11  

Eurhynchium 

angustirete 
- - IV  IV  II  II  IV  III  I  I  - II  I  - V IV  

Galium 

rotundifolium 
I - V V - - II  - - - - - - - V IV  

Melica nutans - - III  IV  II  I - - - - I I III  III  I I 

Moehringia 

trinervia 
- - IV  III  II  I - - - I II  I II  II  III  IV  

Mycelis muralis - I III  II  II  II  II  I - - - - III  II  V IV  

Oxalis acetosella V V V V - - II  I V V V V V V IV  III  

Viscum album 

subsp.abietis 
IV  IV  III  II  - I II  I II  I - - - - IV  V 

D.sp. ʉl.: a ï VACCINIO-PICEETEA; b  ï Cladonio-Vaccinietalia; c ï Dicrano-Pinion, Piceo ï 

Vaccinienion uliginosi; d ï Vaccinio-Piceetalia; e ï Piceion abietis; f - Vaccinio-Abietenion 

a Hylocomium 

splendens 
V V IV  V - - V IV  III  IV  IV  IV  - - II  II  

a Melampyrum 

pratense 
V V I III  - - III  III  IV  IV  III  IV  - - III  I 

a Ptilium crista-

castrensis 
V V IV  IV  I I I I IV  V V V I - II  II  

a Vaccinium vitis-

idaea 
II  I V V I I II  I - - - V I I - - 

b Dicranum 

polysetum 
V V V V - - I II  I - II  II  - - I I 

c Polytrichum 

formosum 
- - III  II  - - IV  III  - - - - - - I I 

ʩ Dryopteris 

austriaca 
III  V IV  V III  II  - - IV  III  IV  IV  - - IV  III  

ʩ Hypnum 

cupressiforme 
V V V V II  I V V III  II  IV  IV  II  II  II  II  

d Picea abies V V V V V V IV  IV  V V V V V V IV  II  

e Luzula sylvatica - III  I - - - I I II  I II  II  - - III  II  

f Athyrium filix -

femina 
V V V V II  I IV  V III  III  III  III  I I IV  IV  
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 3.11 

D.sp. ʉl.:a ï QUERCO-FAGETEA; b ï Quercetalia pubescenti-petraeae, Potentillo albae-

Quercion petraeae; c ï Fagetalia sylvaticae; d ï Alno-Ulmion; e ï Fagion sylvaticae; f ï Tilio  

platyphyllis-Acerion pseudoplatani;g ï Carpinion betuli 

a Aegopodium 

podagraria 
II  III  - - III  IV  - - - - - - V V III  IV  

a Anemone 

nemorosa 
- - - - V V - - - - - - V V - - 

a Campanula 

trachelium 
- - - - III  II  - - - - - - II  I - - 

a Corylus 

avellana 
- - - - V V - - - - - - V V - - 

a Hedera helix - - - - III  III  - - - - - - II  II  - - 

a Hepatica nobilis - - - - III  II  - - - - - - II  I - - 

a Lathrea 

squamaria 
- - - - III  II  - - - - - - II  II  - - 

a Lonicera 

xylosteum 
- - - - - - - - - - - - I I - - 

a Poa nemoralis - - III  II  IV  IV  - - - - - - II  III  - - 

a Ranunculus 

auricomus 
- - - - II  II  - - - - - - I - - - 

a Scilla bifolia - - - - II  II  - - - - - - II  - - - 

a Viola mirabilis - - - - IV  IV  - - - - - - II  I - - 

b Ranunculus 

polyanthemos 
- - - - - - - - - - - - III  II  - - 

c Anemone 

ranunculoides 
- - - - II  - - - - - - - II  II  - - 

c Aposeris foetida - - - - - - - - - - - - V V - - 

c Asarum 

europaeum 
- - - - III  I - - - - - - II  I - - 

c Atrichum 

undulatum 
- - - - III  II  - - - - - - IV  IV  - - 

c Astrantia major I I - - I I - - - - - - II  I - - 

c Carex sylvatica I - - - IV  IV  - - - - - - II  II  III  I 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 3.11 

c Corydalis solida - - - - II  III  - - - - - - II  II  - - 

c Daphne 

mezereum 
- - - - I I - - - - - - III  III  - - 

c Ficaria verna - - - - V V - - - - - - IV  IV  - - 

c Galeobdolon 

luteum 
- - V IV  IV  V - - - - - - III  III  I - 

c Galium 

odoratum 
- - II  II  V V I - - - - - V V I I 

c Isopyrum 

thalictroides 
- - - - II  I - - - - - - III  II  - - 

c Lathyrus vernus - - - - II  II  - - - - - - II  I - - 

c Mercurialis 

perennis 
- - - - I I - - II  I I I I - II  I 

c Milium effusum - - - - IV  IV  - - - - - - IV  IV  - - 

c Polygonatum 

multiflorum 
- - - - I - - - - - - - II  I - - 

c Primula elatior - - - - II  - - - - - - - II  I - - 

c Pulmonaria 

obscura 
- - - - V IV  - - - - - - V II  - - 

c Ranunculus 

lanuginosus 
- - - - II  I - - - - - - III  I - - 

c Sanicula 

europaea 
- - - - - - - - - - - - IV  I - - 

c Scrophularia 

nodosa 
- - - - I I - - - - - - I - - - 

c Stachys sylvatica - - - - I I - - - - - - II  - - - 

c Viola 

reichenbachiana 
- - I II  III  III  - - - - - - III  III  II  - 

d Circaea 

lutetiana 
- - - - III  I - - - - - - IV  II  - - 

d Equisetum 

telmateia 
- - I - I I - - - - - - II  I - - 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 3.11 

e Dentaria 

bulbifera 
- - - - - - I  - - - - - IV  III  I  - 

f Acer 

pseudoplatanus 
I I - I V III  II  I - - - - V III  IV  III  

f Ulmus glabra - I I - III  I I I - - - - II  II  I - 

g Campanula 

rapunculoides 
- - - - III  II  I - - - - - III  I II  I 

g Carpinus 

betulus 
I I - I V II  II  II  I I I I V V III  II  

g Cerasus avium - - - - V - II  I - - - - V - - - 

g Stellaria 

holostea 
- - - - V V I I - - - - V V - - 

D.sp. ʉl.: a ï EPILOBIETEA ANGUSTIFOLII, Atropetalia;b ïSambuco-Salicion 

a Fragaria vesca - I III  II  IV  III  - - - - - I II  I - - 

a Rubus idaeus - I I - IV  III  - - - - - I IV  III  - - 

b Sambucus 

racemosa 
- - - - II  - I - - - - - III  - II  I 

b Sorbus 

aucuparia 
II  IV  III  IV  V IV  III  IV  III  IV  III  II  V IV  IV  IV  

b Betula pendula I I - I III  II  III  I II  I I I I I - - 

b Populus tremula I II  - - IV  II  - - IV  II  IV  I V II  - - 

b Salix caprea - - - - I I - - - - - - - - - - 

b Sambucus nigra - - - - II  II  - - - - - - II  II  III  II  

D.sp. ʉl.: a ï NARDO-CALLUNETEA, Nardetalia 

a Dicranella 

heteromalla 
III  I I - - I II  I III  III  IV  III  II  I I - 

a Veronica 

officinalis 
I I III  III  II  I II  I I - I II  I - I I 

a Viola canina - - I - - - - I - - I I - - - - 

D.sp. ʉl.: a - BETULO-ADENOSTYLETEA, Calamagrostietalia, Adenostylion alliariae 

a Calamagrostis 

arundinacea 
I I II  II  - - IV  III  - I I II  I - I I 

a Lonicera nigra - - I I - - - - I I I - I - III  II  
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d Equisetum 

telmateia 
- - I  - I  I  - - - - - - II  I  - - 

e Dentaria 

bulbifera 
- - - - - - I - - - - - IV  III  I - 

f Acer 

pseudoplatanus 
I I - I V III  II  I - - - - V III  IV  III  

f Ulmus glabra - I I - III  I I I - - - - II  II  I - 

g Campanula 

rapunculoides 
- - - - III  II  I - - - - - III  I II  I 

g Carpinus 

betulus 
I I - I V II  II  II  I I I I V V III  II  

g Cerasus avium - - - - V - II  I - - - - V - - - 

g Stellaria 

holostea 
- - - - V V I I - - - - V V - - 

D.sp. ʉl.: a ï EPILOBIETEA ANGUSTIFOLII, Atropetalia;b ïSambuco-Salicion 

a Fragaria vesca - I III  II  IV  III  - - - - - I II  I - - 

a Rubus idaeus - I I - IV  III  - - - - - I IV  III  - - 

b Sambucus 

racemosa 
- - - - II  - I - - - - - III  - II  I 

b Sorbus 

aucuparia 
II  IV  III  IV  V IV  III  IV  III  IV  III  II  V IV  IV  IV  

b Betula pendula I I - I III  II  III  I II  I I I I I - - 

b Populus tremula I II  - - IV  II  - - IV  II  IV  I V II  - - 

b Salix caprea - - - - I I - - - - - - - - - - 

b Sambucus nigra - - - - II  II  - - - - - - II  II  III  II  

D.sp. ʉl.: a ï NARDO-CALLUNETEA, Nardetalia 

a Dicranella 

heteromalla 
III  I I - - I II  I III  III  IV  III  II  I I - 

a Veronica 

officinalis 
I I III  III  II  I II  I I - I II  I - I I 

a Viola canina - - I - - - - I - - I I - - - - 

D.sp. ʉl.: a - BETULO-ADENOSTYLETEA, Calamagrostietalia, Adenostylion alliariae 
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a Calamagrostis 

arundinacea 
I  I  II  II  - - IV  III  - I  I  II  I  - I  I  

a Lonicera nigra - - I I - - - - I I I - I - III  II  

a Petasites albus - - - - - - - I - I - - - I V V 

a Polygonatum 

verticillatum 
- - I - I I - I I I - II  II  - III  II  

ɯʥʰʽ ʚʠʜʠ: 

Ajuga reptans - - - - III  III  - - - - - - IV  V - - 

Carex brizoides - - - - I I - - - - - - I II  - - 

Crocus 

heuffelianus 
- - - - - - - - - - - - III  I I - 

Dryopteris 

carthusiana 
III  III  V V V II  IV  V III  II  II  I V IV  III  III  

Equisetum 

sylvaticum 
- - - - II  I III  I - - - - I I II  I 

Frangula alnus - - - - I I II  II  I I - - I I I - 

Gentiana 

asclepiadea 
I I II  II  I I II  I III  III  - - IV  III  III  III  

Majanthemum 

bifolium 
II  I I I IV  IV  I IV  - - I I IV  IV  I - 

Phegopteris 

connectilis 
- - - - - - - - - - - - III  II  - - 

Plagiomnium 

affine 
- - I - - - IV  II  - - - - - - III  I 

Rubus hirtus III  III  II  I I III  - - - I - I I IV  I V 

Viburnum opulus - - - - III  II  - - - - - - II  III  - - 

*ʇʨʠʤʽʪʢʘ: D.sp. ï ʜʽʘʛʥʦʩʪʠʯʥʽ ʚʠʜʠ ʘʩʦʮʽʘʮʽʡ; 1 Abieti-Piceetum (montanum): 1 ï ʥʦʨʤʘʣʴʥʠʡ ʮʝʥʦʟ; 

1ʘ ï ʮʝʥʦʟ ʽʟ  ʦʟʥʘʢʘʤʠ ʚʩʠʭʘʥʥʷ Abies alba; 2 ï Vaccinio myrtilli -Abietetum albae (2 ï ʥʦʨʤʘʣʴʥʠʡ ʮʝʥʦʟ; 

2ʘ ï ʮʝʥʦʟ ʽʟ  ʦʟʥʘʢʘʤʠ ʚʩʠʭʘʥʥʷ A. alba); 3 ï Tilio cordatae-Carpinetum betuli var. Abies alba (3 ï 

ʥʦʨʤʘʣʴʥʠʡ ʮʝʥʦʟ; 3ʘ ï ʮʝʥʦʟ ʽʟ ʦʟʥʘʢʘʤʠ ʚʩʠʭʘʥʥʷ A. alba); 4 ï Luzulo luzuloidis-Abietetum albae (4 ï 

ʥʦʨʤʘʣʴʥʠʡ ʮʝʥʦʟ;  4a - ʮʝʥʦʟ ʽʟ ʦʟʥʘʢʘʤʠ ʚʩʠʭʘʥʥʷ A. alba); 5 ï Luzulo luzuloidis-Fagetum var. Abies 

alba (5 ï ʥʦʨʤʘʣʴʥʠʡ ʮʝʥʦʟ; 5ʘ ï ʮʝʥʦʟ ʽʟ ʦʟʥʘʢʘʤʠ ʚʩʠʭʘʥʥʷ A. alba); 6 ï Luzulo pilosae-Fagetum  var. 

Abies alba (6 ï ʥʦʨʤʘʣʴʥʠʡ ʮʝʥʦʟ; 6ʘ ï ʮʝʥʦʟ ʽʟ ʦʟʥʘʢʘʤʠ ʚʩʠʭʘʥʥʷ A. alba); 7 ï Dentario glandulosae-

Fagetum var. Abies alba (7 ï ʥʦʨʤʘʣʴʥʠʡ ʮʝʥʦʟ; 7ʘ ï ʮʝʥʦʟ ʽʟ ʦʟʥʘʢʘʤʠ ʚʩʠʭʘʥʥʷ A. alba); 8 ï Galio 

rotundifolii-Abietetum albae (8 ï ʥʦʨʤʘʣʴʥʠʡ ʮʝʥʦʟ; 8a ï ʮʝʥʦʟ ʽʟ ʦʟʥʘʢʘʤʠ ʚʩʠʭʘʥʥʷ A. alba). 
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ʗʢ ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʬʽʪʦʮʝʥʦʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʩʠʥʪʘʢʩʦʥʦʤʽʯʥʘ 

ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʪʘ ʝʢʦʣʦʛʽʯʥʘ ʧʨʠʫʨʦʯʝʥʽʩʪʴ ʣʽʩʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba ʻ ʦʜʥʽʻʶ ʟ 

ʦʟʥʘʢ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʜʝʨʝʚʦʩʪʘʥʽʚ. ɿʛʽʜʥʦ ʩʠʥʪʘʢʩʦʥʦʤʽʯʥʦʾ ʩʭʝʤʠ ʷʣʠʮʝʚʠʭ 

ʣʽʩʽʚ, ʘʩʦʮʽʘʮʽʾ ʪʘʢʠʭ ʣʽʩʽʚ ʥʘʣʝʞʘʪʴ ʜʦ ʜʚʦʭ ʢʣʘʩʽʚ ʨʦʩʣʠʥʥʦʩʪʽ. ʊʘʢʦʞ ʚʦʥʠ 

ʫʪʚʦʨʶʶʪʴ ʜʚʽ ʯʽʪʢʦ ʚʽʜʦʢʨʝʤʣʝʥʽ ʝʢʦʣʦʛʦ-ʬʽʪʦʮʝʥʦʪʠʯʥʽ ʛʨʫʧʠ ʪʘ ʪʨʝʪʶ ʛʨʫʧʫ, 

ʷʢʘ ʩʢʣʘʜʘʻ  h ʠʨʦʢʠʡ ʧʝʨʝʭʽʜ ʤʽʞ ʥʠʤʠ. ʎʝʡ ʬʘʢʪ ʜʦʟʚʦʣʠʚ ʚʽʜʤʽʪʠʪʠ ʧʦʨʫʰʝʥʥʷ 

ʫ ʚʠʜʦʚʦʤʫ ʩʢʣʘʜʽ ʣʽʩʽʚ ʪʘ ʫʚᾷ̫ ʟʘʪʠ ʾʭ ʽʟ ʩʘʥʽʪʘʨʥʠʤ ʩʪʘʥʦʤ ʪʘʢʠʭ ʣʽʩʽʚ. 

ʆʙʩʪʝʞʝʥʥʷ ʷʣʠʮʝʚʠʭ ʣʽʩʽʚ ʽʟ ʥʘʡʚʠʱʠʤ ʩʪʫʧʝʥʝʤ ʫʨʘʞʝʥʥʷ A. alba 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʧʘʪʦʛʝʥʘʤʠ ʧʦʢʘʟʘʣʦ, ʱʦ ʚʦʥʠ ʥʘʣʝʞʘʪʴ ʨʽʟʥʠʤ ʘʩʦʮʽʘʮʽʷʤ 

ʣʽʩʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʽ ʧʨʠʯʠʥ ʟʘʭʚʦʨʶʚʘʥʥʷ ʷʣʠʮʽ ʻ ʜʝʢʽʣʴʢʘ.  

ʊʘʙʣʠʮʷ 3.12 

ʉʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʮʝʥʦʟʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba  

ˉ 

ʟ.ʧ. 

ʉʠʥʪʘʢʩʦʥʠ ʘʩʦʮʽʘʮʽʡ ʟ ʫʯʘʩʪʶ 

Abies alba 

ɯʥʜʝʢʩ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʮʝʥʦʟʽʚ, ɯʩ 

ʅʦʨʤʘʣʴʥʠʡ ʮʝʥʦʟ ʎʝʥʦʟ ʽʟ ʦʟʥʘʢʘʤʠ 

ʚʩʠʭʘʥʥʷ Abies alba 

1 Abieti-Piceetum (montanum) 1,18 2,30 

2 Vaccinio myrtilli-Abietetum albae 1,20 3,80 

3 Luzulo luzuloidis-Abietetum albae 1,00 3,80 

4 Luzulo luzuloidis-Fagetum var. 

Abies alba 

1,16 2,80 

5 Luzulo pilosae-Fagetum  var. Abies 

alba 

1,00 3,10 

6 Galio rotundifolii-Abietetum albae 1,20 3,90 

7 Tilio cordatae-Carpinetum betuli 

var. Abies alba 

1,50 4,63 

8 Dentario glandulosae-Fagetum var. 

Abies alba 

1,00 5,80 

 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʬʽʪʦʮʝʥʦʣʦʛʽʾ ʧʝʨʰʫ, ʥʘʡʙʽʣʴʰ ʤʘʩʦʚʫ, ʧʨʠʯʠʥʫ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʥʘʚʽʪʴ ʟʘʛʠʙʝʣʽ ʷʣʠʮʽ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʫ ʤʽʰʘʥʠʭ ʣʽʩʘʭ ʟ 

ʢʣʘʩʫ QUERCO-FAGETEA (Tilio cordatae-Carpinetum betuli var. Abies alba, 

Dentario glandulosae-Fagetum var. Abies alba, Luzulo pilosae-Fagetum  var. Abies 

alba, Luzulo luzuloidis-Fagetum var. Abies alba), ʫ ʩʢʣʘʜʽ ʷʢʠʭ ʙʫʣʘ ʚʠʩʦʢʘ ʯʘʩʪʢʘ 

ʷʣʠʮʽ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʾʭ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʥʘ ʨʽʚʥʽ ʷʣʠʮʝʚʦʛʦ ʚʘʨʽʘʥʪʫ. ʋ ʧʨʦʮʝʩʽ 

ʜʦʛʣʷʜʫ ʟʘ ʣʽʩʦʤ ʽ ʚʠʙʽʨʢʦʚʠʭ ʨʫʙʦʢ ʟʽ ʩʢʣʘʜʫ ʪʘʢʠʭ ʣʽʩʽʚ ʧʦʩʪʫʧʦʚʦ ʚʠʚʦʜʠʣʠ 
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Fagus sylvatica, Carpinus betulus, Prunus avium ʪʘ Ulmus glabra, ʪʠʤ ʩʘʤʠʤ 

ʧʝʨʝʪʚʦʨʶʶʯʠ ʤʽʰʘʥʠʡ ʣʽʩ ʥʘ ʯʠʩʪʦ ʭʚʦʡʥʠʡ ʘʙʦ ʣʽʩ ʽʟ ʟʥʘʯʥʦʶ ʧʝʨʝʚʘʛʦʶ Abies 

alba ʫ ʩʢʣʘʜʽ. ʊʫʪ ʫ ʪʨʘʚᾷ̫ ʥʦʤʫ ʚʢʨʠʪʪʽ ʧʝʨʝʚʘʞʘʶʪʴ ʚʠʜʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʙʫʯʠʥ 

ʽ ʛʨʘʙʦʚʦ-ʙʫʢʦʚʠʭ ʣʽʩʽʚ, ʭʦʯʘ ʫ ʜʝʨʝʚʥʠʭ ʷʨʫʩʘʭ ʧʝʨʝʚʘʞʘʻ A. alba, ʘ ʦʩʦʙʠʥ F. 

sylvatica ʪʘ ʽʥʰʠʭ ʣʠʩʪʷʥʠʭ ʜʝʨʝʚ ʫ ʚʝʨʭʥʽʭ ʜʝʨʝʚʥʠʭ ʷʨʫʩʘʭ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʟʘʣʠʰʠʣʦʩʷ. ʇʨʦ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʪʘʢʠʭ ʜʽʣʷʥʦʢ ʜʦ ʤʽʰʘʥʠʭ ʽ ʣʠʩʪʷʥʠʭ ʣʽʩʽʚ, 

ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʷʢʠʭ ʻ ʤʝʟʦʬʽʣʴʥʠʤʠ, ʩʚʽʜʯʘʪʴ ʜʽʘʛʥʦʩʪʠʯʥʽ ʚʠʜʠ ʘʩʦʮʽʘʮʽʡ, 

ʩʪʨʫʢʪʫʨʘ ʛʨʫʥʪʦʚʦʛʦ ʚʢʨʠʪʪʷ ʪʘ ʤʽʩʮʷʤʠ ʛʫʩʪʠʡ ʧʽʜʨʽʩʪ ʣʠʩʪʷʥʠʭ ʜʝʨʝʚ. ɿʘʛʘʣʴʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘʢʠʭ ʙʽʦʪʦʧʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʤʦʭʦʚʦʛʦ ʷʨʫʩʫ ʽ 

ʤʽʢʦʙʽʦʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʪʘʢʠʭ ʬʽʪʦʮʝʥʦʟʽʚ ʜʦ ʢʣʘʩʫ ʣʠʩʪʷʥʠʭ ʣʽʩʽʚ 

QUERCO-FAGETEA, ʪʠʤ ʙʽʣʴʰʝ, ʚʠʜʽʚ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʭʚʦʡʥʠʭ ʣʽʩʽʚ ʪʫʪ ʥʝ 

ʚʠʷʚʣʝʥʦ. ʇʦʙʽʞʥʠʤ ʜʦʢʘʟʦʤ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʫʢʦʚʠʭ ʽ ʤʽʰʘʥʠʭ ʣʽʩʽʚ ʫ ʯʠʩʪʦ 

ʷʣʠʮʝʚʽ ʻ ʥʘʷʚʥʽʩʪʴ ʪʫʪ ʛʨʠʙʽʚ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʣʠʩʪʷʥʠʭ ʣʽʩʽʚ, ʟʦʢʨʝʤʘ ʽ 

ʦʙʣʽʛʘʪʥʠʭ ʤʽʢʦʩʠʤʙʽʦʥʪʽʚ ʙʫʢʘ ï Coprinus picaceus (Bull.) Fr., Hebeloma 

crustuliniforme (Bull.) Qu®l., Lactarius blennius (Fr.) Fr., Pholiota lenta (Pers.) 

Singer, Russula adusta (Pers.) Fr., R. emetica (Schaeff.) Pers, R. mairei Singer, R. 

olivacea (Schaeff.) Fr., R. vesca Fr., Tricholoma columbetta (Fr.) P. Kumm., T. 

saponaceum (Fr.) P. Kumm. (Jahn et al., 1967). ɿʘ ʥʘʰʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ, 

ʥʘʩʘʜʞʝʥʥʷ ʟ ʦʟʥʘʢʘʤʠ ʫʨʘʞʝʥʥʷ A. alba ʬʽʪʦʧʘʪʦʛʝʥʘʤʠ ʤʘʶʪʴ ʥʝ ʪʽʣʴʢʠ 

ʧʦʨʫʰʝʥʠʡ ʩʢʣʘʜ ʜʝʨʝʚʦʩʪʘʥʫ ʫ ʙʽʢ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʣʠʩʪʷʥʠʭ ʜʝʨʝʚ ʪʘ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʽʰʘʥʦʛʦ ʜʝʨʝʚʦʩʪʘʥʫ ʫ ʯʠʩʪʦ ʷʣʠʮʝʚʠʡ, ʘ ʡ ʟʥʘʯʥʦ ʚʠʜʦʟʤʽʥʝʥʠʡ 

ʚʠʜʦʚʠʡ ʩʢʣʘʜ, ʟʦʢʨʝʤʘ, ʫ ʪʘʢʠʭ ʣʽʩʘʭ ʟʥʠʢʘʶʪʴ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʘʥʦʾ ʘʩʦʮʽʘʮʽʾ 

ʚʠʜʠ ʨʦʩʣʠʥ ʽ ʛʨʠʙʽʚ. ʆʯʝʚʠʜʥʦ, ʧʦʨʫʰʫʶʪʴʩʷ ʚʩʽ ʙʽʦʛʝʦʮʝʥʦʪʠʯʥʽ ʟʚôʷʟʢʠ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʣʘʜʥʘʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ ʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʦʢʨʝʤʠʭ ʚʠʜʽʚ, 

ʥʘʩʘʤʧʝʨʝʜ, A. alba.  

ʇʨʠʯʠʥʦʶ ʚʩʠʭʘʥʥʷ Abies alba ʫ ʧʨʠʨʦʜʥʠʭ ʙʽʦʪʦʧʘʭ ʭʚʦʡʥʠʭ, ʟʦʢʨʝʤʘ, 

ʷʣʠʮʝʚʠʭ ʣʽʩʽʚ ʻ ʧʦʨʫʰʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʙʽʦʪʠ ʽ ʩʪʨʫʢʪʫʨʠ ʥʘʟʝʤʥʦʛʦ 

ʚʢʨʠʪʪʷ, ʧʝʨʝʚʘʞʥʦ, ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʷʢʘ ʥʘʢʣʘʜʘʻʪʴʩʷ ʥʘ 

ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʜʦʚʢʽʣʣʷ. ʊʘʢ, ʫ ʣʽʩʘʭ ʟ ʦʟʥʘʢʘʤʠ ʚʩʠʭʘʥʥʷ A. alba, ʷʢʽ ʥʘʣʝʞʘʪʴ 

ʢʣʘʩʫ VACCINIO-PICEETEA (ʘʩʦʮʽʘʮʽʾ Abieti-Piceetum (montanum) Luzulo 
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luzuloidis-Abietetum albae, Luzulo luzuloidis-Abietetum albae, Galio rotundifolii-

Abietetum albae) ʚʽʜʤʽʯʝʥʦ ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱ ʤʦʭʦʚʦʛʦ ʚʢʨʠʪʪʷ, ʷʢʝ 

ʚʽʜʽʛʨʘʻ ʨʦʣʴ ʛʽʛʨʦʩʢʦʧʽʯʥʦʾ ʛʫʙʢʠ, ʜʦʧʦʤʘʛʘʶʯʠ ʧʽʜʪʨʠʤʫʚʘʪʠ ʛʽʜʨʦʣʦʛʽʯʥʠʡ 

ʙʘʣʘʥʩ ʫ ʣʽʩʽ. ʅʘ ʙʽʣʴʰʦʩʪʽ ʦʙʩʪʝʞʝʥʠʭ ʜʽʣʷʥʦʢ ʜʝʨʝʚʥʠʡ ʷʨʫʩ ʙʫʚ ʥʘʜʤʽʨʥʦ 

ʟʨʽʜʞʝʥʠʡ ʚʠʙʽʨʢʦʚʠʤʠ ʨʫʙʢʘʤʠ, ʱʦ ʽ ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʠʢʥʝʥʥʷ ʤʦʭʽʚ ʪʘ ʙʘʛʘʪʴʦʭ 

ʚʠʜʽʚ ʭʘʨʘʢʪʝʨʥʠʭ ʩʠʤʙʽʦʪʨʦʬʽʯʥʠʭ ʤʘʢʨʦʤʽʮʝʪʽʚ. ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʨʦʟʚʠʪʢʫ 

ʪʘʢʠʭ ʣʽʩʽʚ ʻ ʟʘʭʚʦʨʶʚʘʥʥʷ ʷʣʠʮʽ ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʩʠʭʘʥʥʷ ʚʝʨʭʥʽʭ ʰʘʨʽʚ ʛʨʫʥʪʫ ʽ 

ʧʘʜʽʥʥʷ ʨʽʚʥʷ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ, ʥʘ ʱʦ ʷʣʠʮʷ ʷʢ ʚʠʜ ʘʪʣʘʥʪʠʯʥʠʭ ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ, 

ʦʩʦʙʣʠʚʦ ʙʦʣʽʩʥʦ ʨʝʘʛʫʻ. 

ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʬʘʢʪʫ ʢʦʨʝʣʷʮʽʾ ʬʽʪʦʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʣʽʩʽʚ ʟʘ ʫʯʘʩʪʶ 

Abies alba ʟ̔ ʚʠʜʦʚʠʤ ʩʢʣʘʜʦʤ ʽ, ʟʦʢʨʝʤʘ, ʯʘʩʪʢʦʶ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʜʣʷ ʘʩʦʮʽʘʮʽʾ 

ʚʠʜʽʚ ʜʝʨʝʚ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʤʽʥʫ ʫʯʘʩʪʽ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ ʥʘ ʦʩʥʦʚʽ ʢʦʝʬʽʮʽʻʥʪʫ 

ʧʦʜʽʙʥʦʩʪʽ ɾʘʢʢʘʨʘ (ʪʘʙʣ. 3.13).  

ʊʘʙʣʠʮʷ 3.13 

ʌʽʪʦʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʪʘ ʯʘʩʪʢʘ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʜʣʷ ʘʩʦʮʽʘʮʽʾ ʚʠʜʽʚ ʜʝʨʝʚ ʫ 

ʣʽʩʘʭ ʽʟ ʫʯʘʩʪʶ Abies alba 

ʃʠʩʪʷʥʠʡ 

ʜʝʨʝʚʥʠʡ ʚʠʜ/ 

ʉʠʥʪʘʢʩʦʥʠ 

ʘʩʦʮʽʘʮʽʡ ʟ ʫʯʘʩʪʶ 

Abies alba 

Abieti-

Piceetum 

(montanum) 

Luzulo 

luzuloidis-

Abietetum 

albae 

Luzulo 

pilosae-

Fagetum  

var. Abies 

alba 

Dentario 

glandulosae- 

Fagetum var. 

Abies alba 

Tilio 

cordatae-

Carpinetum 

betuli var. 

Abies alba 

Abies alba 0,95 0,88 0,87 0,55 0,80 

Fagus sylvatica 0,97 0,52 0,55 0,55 0,97 

Acer 

pseudoplatanus 

0,98 1,00 1,00 1,00 0,65 

Carpinus betulus 0,98 1,00 1,00 0,92 0,65 

Picea abies 0,88 1,00 0,90 0,90 0,98 

Ulmus glabra 0,98 1,00 1,00 1,00 1,00 

Cerasus avium 1,00 1,00 1,00 0,97 0,97 

Betula pendula 1,00 0,97 1,00 1,00 0,97 

Populus tremula 1,00 0,97 1,00 1,00 0,97 

Sorbus aucuparia 1,00 1,00 1,00 1,00 1,00 

 

ɺʠʨʘʭʫʚʘʣʠ ʢʦʝʬʽʮʽʻʥʪ ʧʦʜʽʙʥʦʩʪʽ ɾʘʢʢʘʨʘ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʜʝʨʝʚʥʠʭ 

ʷʨʫʩʽʚ ʫ ʟʜʦʨʦʚʠʭ ʬʽʪʦʮʝʥʦʟʘʭ ʪʘ ʟ ʦʟʥʘʢʘʤʠ ʚʩʠʭʘʥʥʷ Abies alba ʫ ʤʝʞʘʭ ʦʜʥʽʻʾ 

ʨʦʩʣʠʥʥʦʾ ʘʩʦʮʽʘʮʽʾ ʽ ʟʘʬʽʢʩʫʚʘʣʠ ʚʠʨʘʟʥʫ ʨʽʟʥʠʮʶ ʫ ʩʢʣʘʜʽ ʜʝʨʝʚ ʮʝʥʦʟʽʚ 
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ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʧʫ ʽ ʟ ʦʟʥʘʢʘʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷ A. alba. ɿʘ ʥʘʚʝʜʝʥʠʤʠ ʫ ʪʘʙʣʠʮʽ 

ʨʝʟʫʣʴʪʘʪʘʤʠ, ʯʘʩʪʢʘ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʚʠʜʽʚ ʜʝʨʝʚ ʫ ʦʩʝʨʝʜʢʘʭ ʚʩʠʭʘʥʥʷ A. alba 

ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʜʦʨʦʚʠʤʠ ʮʝʥʦʟʘʤʠ ʟ ʪʠʧʦʚʠʤ ʚʠʜʦʚʠʤ 

ʩʢʣʘʜʦʤ. ʂʦʝʬʽʮʽʻʥʪʠ ʧʦʜʽʙʥʦʩʪʽ ʫʯʘʩʪʽ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ ʫ ʮʝʥʦʟʘʭ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʦʩʝʨʝʜʢʠ ʚʩʠʭʘʥʥʷ A. alba ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʤʽʰʘʥʠʭ ʣʽʩʽʚ, ʟ 

ʷʢʠʭ ʯʘʩʪʢʦʚʦ ʘʙʦ ʧʦʚʥʽʩʪʶ ʚʠʜʘʣʝʥʦ ʣʠʩʪʷʥʽ ʚʠʜʠ ʜʝʨʝʚ  

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʢʨʽʤ ʤʽʢʨʦ- ̔  ʤʘʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʩʪʘʥʽʚ Abies alba ʫ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ʜʦʮʽʣʴʥʠʤʠ ʻ ʜʝʪʘʣʴʥʽ 

ʛʝʦʙʦʪʘʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʧʦʨʽʚʥʷʥʥʷ ʦʧʠʩʽʚ ʜʝʨʝʚʦʩʪʘʥʽʚ ʨʽʟʥʠʭ ʨʦʢʽʚ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʦʢʨʝʤʠʪʠ ʟʤʽʥʠ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʽ ʩʪʨʫʢʪʫʨʠ ʣʽʩʽʚ ʥʘ ʦʩʥʦʚʽ 

ʬʽʪʦʮʝʥʦʪʠʯʥʠʭ ʦʟʥʘʢ. ʋ ʙʘʛʘʪʴʦʭ ʤʦʤʝʥʪʘʭ ʮʝ ʻʜʠʥʠʡ ʩʧʦʩʽʙ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʧʝʨʰʦʧʨʠʯʠʥ ʟʘʭʚʦʨʶʚʘʥʥʷ A. alba. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

 

1. ʄʦʥʽʪʦʨʠʥʛ ʣʽʩʠʩʪʦʩʪʽ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ɻɯʉ-ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʥʘ ʦʩʥʦʚʽ ʛʝʦʜʘʥʠʭ Global Forest Change ʧʦʢʘʟʘʚ, ʱʦ ʟ 2001 

ʧʦ 2022 ʨʽʢ ʪʝʨʠʪʦʨʽʷ ʚʪʨʘʪʠʣʘ 19,3 ʪʠʩ. ʛʘ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʱʦ ʩʪʘʥʦʚʠʪʴ 

ʟʤʝʥʰʝʥʥʷ ʥʘ 12,0 % ʚʽʜ ʨʽʚʥʷ 2000 ʨʦʢʫ. ɸʥʘʣʽʟ ʢʣʽʤʘʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ 

ʽʥʜʝʢʩʫ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʚʠʷʚʠʚ ʮʠʢʣʽʯʥʽʩʪʴ ʚʩʠʭʘʥʥʷ ʣʽʩʽʚ, ʷʢʘ ʢʦʨʝʣʶʻ ʟ 

ʨʦʢʘʤʠ ʛʽʜʨʦʪʝʨʤʽʯʥʦʛʦ ʩʪʨʝʩʫ (2001, 2009, 2022). ʄʘʩʦʚʽ ʷʚʠʱʘ ʚʩʠʭʘʥʥʷ (2002-

2003, 2011-2012) ʩʣʽʜʫʚʘʣʠ ʧʽʩʣʷ ʪʘʢʠʭ ʧʝʨʽʦʜʽʚ. ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʥʘʡʙʣʠʞʯʠʤʠ 

ʨʦʢʘʤʠ ʤʦʞʣʠʚʠʡ ʥʦʚʠʡ ʝʪʘʧ ʤʘʩʦʚʦʛʦ ʚʩʠʭʘʥʥʷ ʣʽʩʽʚ. 

2. ɿʘʛʘʣʴʥʠʡ ʩʘʥiʪʘʨʥʠʡ ʩʪʘʥ ʣʽʩʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ 

ʦʩʣʘʙʣʝʥʠʡ, ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʽ ʽʥʜʝʢʩʠ ʚʘʨʽʶʚʘʣʠ ʚʽʜ 1,39 ʜʦ 3,55. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʦʚʽʣʴʥʝ, ʧʨʦʪʝ ʩʪʽʡʢʝ ʟʨʦʩʪʘʥʥʷ ʧʣʦʱ ʨʦʟʣʘʜʥʘʥʠʭ ʪʘ ʟʘʛʠʙʣʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ 

ʫʯʘʩʪʶ ʛʦʣʦʚʥʠʭ ʣʽʩʦʫʪʚʦʨʶʶʯʠʭ ʚʠʜʽʚ. ʅʘ ʚʩʽʭ ʦʙʩʪʝʞʝʥʠʭ ʥʘʤʠ ʧʨʦʙʥʠʭ 

ʜʽʣʷʥʢʘʭ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʜʝʨʝʚʘ V-VI ʢʘʪʝʛʦʨʽʡ ʩʪʘʥʫ, ʷʢʽ ʟʘʩʝʣʝʥʽ ʪʘ ʚʞʝ 

ʚʽʜʧʨʘʮʴʦʚʘʥʽ ʢʦʤʧʣʝʢʩʦʤ ʩʪʦʚʙʫʨʦʚʠʭ ʰʢʽʜʥʠʢʽʚ. ʊʘʢʦʞ ʫ ʭʦʜʽ ʦʙʩʪʝʞʝʥʴ ʤʠ 

ʚʽʜʤʽʪʠʣʠ ʪʠʧʦʚʫ ʩʠʤʧʪʦʤʘʪʠʢʫ ʽʥʬʽʢʫʚʘʥʥʷ ʜʝʨʝʚ ʙʘʢʪʝʨʽʦʟʘʤʠ (ʙʘʢʪʝʨʽʘʣʴʥʘ 
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ʚʦʜʷʥʢʘ), ʤʽʢʦʟʘʤʠ (ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʘ ʭʚʦʨʦʙʘ, ʥʝʢʪʨʽʦʟʠ), ʘ ʪʘʢʦʞ 

ʢʦʤʧʣʝʢʩʦʤ ʘʬʽʣʦʬʦʨʦʾʜʥʠʭ ʤʘʢʨʦʤʽʮʝʪʽʚ, ʟʦʢʨʝʤʘ ʢʩʠʣʦʪʨʦʬʥʠʭ.  

3. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʘ ʧʝʚʥʘ ʟʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʩʘʥʽʪʘʨʥʦʛʦ 

ʩʪʘʥʫ ʚʽʜ ʦʩʥʦʚʥʠʭ ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʩʣʽʜʥʠʭ 

ʜʝʨʝʚʦʩʪʘʥʽʚ. ʇʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʯʽʪʢʘ ʟʘʣʝʞʥʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʽʥʜʝʢʩʫ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʫ ʜʝʨʝʚʦʩʪʘʥʘʭ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʘ 

ʧʨʠʨʦʜʥʽ ʣʽʩʠ (ʽʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʫ ʩʢʣʘʜʽ ʘʙʦʨʠʛʝʥʥʠʭ ʚʠʜʽʚ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ) ʻ 

ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʤʠ.  ɸʥʘʣʽʟ ʦʩʣʘʙʣʝʥʥʷ ʣʽʩʦʩʪʘʥʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʘʪʝʛʦʨʽʾ ʩʪʠʛʣʦʩʪʽ ʧʦʢʘʟʫʻ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʤʠ (ʙʝʟ 

ʚʠʜʠʤʠʭ ʦʟʥʘʢ ʦʩʣʘʙʣʝʥʥʷ) ʻ ʧʝʨʝʩʪʽʡʥʽ ʣʽʩʦʩʪʘʥʠ; ʦʩʣʘʙʣʝʥʠʤʠ ï ʩʪʠʛʣʽ 

ʜʝʨʝʚʦʩʪʘʥʠ ʪʘ ʤʦʣʦʜʥʷʢʠ; ʫ ʛʨʫʧʽ ʨʠʟʠʢʫ ï ʩʝʨʝʜʥʴʦʚʽʢʦʚʽ ʥʘʩʘʜʞʝʥʥʷ. 

ʉʧʽʚʩʪʘʚʣʷʶʯʠ ʜʘʥʽ ʧʨʦ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʪʘ ʪʠʧʠ ʣʽʩʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʦʩʣʘʙʣʝʥʠʤʠ ʻ ʷʣʠʮʝʚʽ ʜʝʨʝʚʦʩʪʘʥʠ, ʱʦ ʟʨʦʩʪʘʶʪʴ ʚ ʫʤʦʚʘʭ ʚʦʣʦʛʦʾ ʙʫʢʦʚʦ-

ʩʤʝʨʝʢʦʚʦʾ ʩʫʷʣʠʯʠʥʠ. ɸʥʘʣʽʟ ʩʪʫʧʝʥʷ ʦʩʣʘʙʣʝʥʥʷ ʣʽʩʦʩʪʘʥʽʚ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʩʢʣʘʜʫ ʜʝʨʝʚʦʩʪʘʥʫ ʧʦʢʘʟʫʻ, ʱʦ ʯʘʩʪʢʘ ʷʣʠʮʽ ʫ ʩʢʣʘʜʽ ʫ ʤʝʞʘʭ ʮʝʥʦʪʠʯʥʦʛʦ 

ʦʧʪʠʤʫʤʫ (25ï30 %) ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʚʠʨʦʱʫʚʘʥʥʷ ʜʝʨʝʚʦʩʪʘʥʽʚ ʻ 

ʦʜʥʠʤ ʽʟ ʚʘʛʦʤʠʭ ʯʠʥʥʠʢʽʚ ʽʥʜʫʢʮʽʾ ʜʝʤʫʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʣʽʩʦʚʽ ʙʽʦʮʝʥʦʟʠ ʪʘ 

ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ, ʙʽʦʪʠʯʥʦ ʩʪʽʡʢʠʭ ʣʽʩʽʚ.  

4. ʅʘ ʝʪʘʧʽ ʬʽʪʦʩʦʮʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʦʜʝʨʞʘʥʦ ʬʘʢʪʠ, ʷʢʽ ʽ 

ʜʦʟʚʦʣʠʣʠ ʟʚôʷʟʘʪʠ ʚʦʻʜʠʥʦ ʨʝʟʫʣʴʪʘʪʠ ʦʙʩʪʝʞʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʷʣʠʮʝʚʠʭ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʽ ʚʠʷʚʠʪʠ ʦʜʥʫ ʽʟ ʙʝʟʧʦʩʝʨʝʜʥʽʭ 

ʧʨʠʯʠʥ ʟʘʭʚʦʨʶʚʘʥʥʷ Abies alba. ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ A. alba 

ʻ ʝʣʝʤʝʥʪʦʤ ʚʦʩʴʤʠ ʣʽʩʦʚʠʭ ʘʩʦʮʽʘʮʽʡ, ʚʠʜʽʣʝʥʠʭ ʟʘ ʤʝʪʦʜʠʢʦʶ ʝʢʦʣʦʛʦ-

ʬʣʦʨʠʩʪʠʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʤʝʪʦʜʫ J. Braun-Blanquet (1964). 

ʌʽʪʦʩʦʮʽʦʣʦʛʽʯʥʠʤʠ ʦʧʠʩʘʤʠ ʟʘʬʽʢʩʦʚʘʥʦ ʚʠʨʘʟʥʫ ʨʽʟʥʠʮʶ ʫ ʚʠʜʦʚʦʤʫ ʩʢʣʘʜʽ 

ʮʝʥʦʟʽʚ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʧʫ ʽ ʟ ʦʟʥʘʢʘʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷ A. alba.  

 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʩʪʘʪʪʷʭ: Kulbanska, et al., 2023 

çStan sanitarny las·w Karpat Pokucko-BukoviŒskich i czynniki jego pogorszeniaè; 

Plichtiak, et al., 2023 çZmiany skğadu gatunkowego las·w jodğowo-bukowych pod 
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wpğywem ciňĺ seğektywnych w Karpatach Pokuckich (Ukraina)è; Kulbanska, et al., 

2024b çBeech forests of the çVyzhnytskyi National Natural Parkè: current sanitary 

condition and problems of preservationè; ʂʫʣʴʙʘʥʩʴʢʘ, 2024ʚ çʉʘʥʽʪʘʨʥʠʡ ʩʪʘʥ 

ʣʽʩʽʚ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ çɻʫʮʫʣʴʱʠʥʘè ʪʘ ʧʨʠʯʠʥʠ ʡʦʛʦ 

ʦʩʣʘʙʣʝʥʥʷè; ʂʫʣʴʙʘʥʩʴʢʘ, 2024ʛ çʄʦʥʽʪʦʨʠʥʛ ʟʤʽʥ ʧʣʦʱ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ 

ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʟʘʩʦʙʘʤʠ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡè; 

ʉʦʨʦʢʘ ʪʘ ʽʥ., 2024 çʉʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʬʽʪʦʙʽʦʪʠ ʷʣʠʮʝʚʦ-

ʙʫʢʦʚʠʭ ʣʽʩʽʚ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪè. 

ʊʝʟʘʭ ʽ ʤʘʪʝʨʽʘʣʘʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ: ʂʫʣʴʙʘʥʩʴʢʘ, ʽ ʇʣʠʪʘʥ, 2019 

çʌʽʪʦʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʣʽʩʽʚ ɼʇ çɺʝʨʭʥʴʦʛʽʨʩʴʢʝ ʃɻè: ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʟʘʭʦʜʠ 

ʦʙʤʝʞʝʥʥʷè; ʂʫʣʴʙʘʥʩʴʢʘ, ʽ ʌʨʽʮʣʝʨ, 2019 çɻʦʣʦʚʥʽ ʟʙʫʜʥʠʢʠ ʭʚʦʨʦʙ ʪʘ 

ʰʢʽʜʥʠʢʠ ʥʘʩʘʜʞʝʥʴ ɼʇ çʉʪʦʨʦʞʠʥʝʮʴʢʝ ʃɻè: ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʪʘ ʧʦʰʠʨʝʥʥʷè; 

ʂʫʣʴʙʘʥʩʴʢʘ, ʽ ʐʪʝʬʶʢ, 2019 çʉʘʥʽʪʘʨʥʦ-ʣʽʩʦʧʘʪʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʷʣʠʥʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ɼʇ çɹʝʨʝʛʦʤʝʪʩʴʢʝ ʃʄɻè; ɻʦʡʯʫʢ, ʪʘ ʽʥ., 2019 çʃʽʩʦʨʦʩʣʠʥʥʽ ʫʤʦʚʠ 

ʷʢ ʢʘʪʘʣʽʟʘʪʦʨʠ ʘʢʪʠʚʽʟʘʮʽʾ ʝʥʜʦʬʽʪʥʠʭ ʚʽʪʘʣʴʥʠʭ ʦʙʣʽʛʘʪʽʚ ʘʫʪʦʤʽʢʨʦʙʽʦʪʠ 

ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥè; ʂʫʣʴʙʘʥʩʴʢʘ, ʽ ɹʦʡʢʦ, 2019 çʌʽʪʦʧʘʪʦʣʦʛʽʯʥʘ ʪʘ 

ʝʥʪʦʤʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʽʩʦʚʠʭ ʙʽʦʮʝʥʦʟʽʚ ɼʟʚʽʥʢʽʚʩʴʢʦʛʦ ʅʅɺʎ 

ɹʦʷʨʩʴʢʦʾ ʃɼʉè; ʐʚʝʮʴ, ʽ ʂʫʣʴʙʘʥʩʴʢʘ, 2024 çʌʽʪʦʩʘʥʽʪʘʨʥʠʡ ʤʦʥʽʪʦʨʠʥʛ 

ʥʘʩʘʜʞʝʥʴ ʙʦʪʘʥʽʯʥʦʛʦ ʩʘʜʫ ʇʦʣʽʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚ ʢʦʥʪʝʢʩʪʽ 

ʚʽʜʙʫʜʦʚʠ ʫʨʙʦʝʢʦʩʠʩʪʝʤ ɾʠʪʦʤʠʨʘè; ʂʫʣʴʙʘʥʩʴʢʘ, ʽ ʐʚʝʮʴ, 2024 çʉʘʥʽʪʘʨʥʠʡ 

ʩʪʘʥ ʪʘ ʧʨʦʙʣʝʤʠ ʟʙʝʨʝʞʝʥʥʷ ʙʫʢʦʚʠʭ ʧʨʘʣʽʩʽʚ ʅʇʇ çɺʠʞʥʠʮʴʢʠʡè. 
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ʈʆɿɼɯʃ 4 

ɺʇʃʀɺ ʄɯʂʆ- ʊɸ ʄɯʂʈʆʆʈɻɸʅɯɿʄɯɺ, ɸʉʆʎɯʁʆɺɸʅʀʍ ɯɿ 

ʇɸʊʆʃʆɻɯʏʅʀʄʀ ʇʈʆʎɽʉɸʄʀ, ʅɸ ʉʊɸɹɯʃʔʅɯʉʊʔ ɽʂʆʉʀʉʊɽʄ 

ɿɸ ʋʏɸʉʊɯ ABIES ALBA 

 

4.1. ʉʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ ʤʽʢʦʙʽʦʪʠ ʣʽʩʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba 

ʫ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʝʢʦʛʥʦʩʮʠʨʫʚʘʣʴʥʠʭ ʽ ʜʝʪʘʣʴʥʠʭ ʣʽʩʦʧʘʪʦʣʦʛʽʯʥʠʭ 

ʦʙʩʪʝʞʝʥʴ, ʘ ʪʘʢʦʞ ʬʽʪʦʧʘʪʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʣʽʩʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba ʫ 

ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ʚʩʪʘʥʦʚʣʝʥʦ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʪʘ ʧʨʦʚʝʜʝʥʦ 

ʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ ʤʽʢʦ- ʪʘ ʤʽʢʨʦʙʽʦʪʠ.  

ɸʥʘʣʽʟ ʪʘʢʩʦʥʦʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʠʷʚʣʝʥʦʾ ʤʽʢʦʙʽʦʪʠ ʧʦʢʘʟʘʚ, ʱʦ ʚʠʜʠ 

ʥʘʣʝʞʘʪʴ ʜʦ 45 ʨʦʜʽʚ, 31 ʨʦʜʠʥʠ, 4 ʧʽʜʧʦʨʷʜʢʽʚ, 13 ʧʦʨʷʜʢʽʚ, 6 ʧʽʜʢʣʘʩʽʚ, 5 ʢʣʘʩʽʚ, 

3 ʧʽʜʚʽʜʜʽʣʽʚ ʪʘ ʜʚʦʭ ʚʽʜʜʽʣʽʚ, ʟʦʢʨʝʤʘ 18,5 % ʚʠʜʽʚ ï ʮʝ ʧʨʝʜʩʪʘʚʥʠʢʠ ʚʽʜʜʽʣʫ 

Ascomycota Caval.-Sm., 1998, ʘ 81,5 %, ʚʽʜʧʦʚʽʜʥʦ, Basidiomycota Whittaker ex 

Moore, 1980 ʧʽʜʮʘʨʩʪʚʘ Dikarya Hibbett, 2007 ʮʘʨʩʪʚʘ Fungi Bartling, 1830. ɺʩʴʦʛʦ 

ʟʘʬʽʢʩʦʚʘʥʦ ʪʘ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 54 ʚʠʜʠ ʛʨʠʙʽʚ, ʽʟ ʥʠʭ 14 ʚʠʜʽʚ ʬʦʨʤʫʶʪʴ 

ʢʦʥʩʦʨʪʠʚʥʽ ʟʚᾷ̫ ʟʢʠ ʟ Picea abies, 6 ʚʠʜʽʚ ï ʽʟ Abies alba ʪʘ 37 ʚʠʜʽʚ ï ʽʟ Fagus 

sylvatica (ʜʦʜ. ʃ). ɼʝʷʢʽ ʚʠʜʠ ʛʨʠʙʽʚ ʚʠʷʚʣʷʣʠ ʧʦʣʽʬʽʣʴʥʽʩʪʴ, ʫʪʚʦʨʶʶʯʠ 

ʢʦʥʩʦʨʪʠʚʥʽ ʟʚôʷʟʢʠ ʦʜʥʦʯʘʩʥʦ ʟ ʢʽʣʴʢʦʤʘ ʚʠʜʘʤʠ ʜʝʨʝʚ. 

ɸʥʘʣʽʟʫʶʯʠ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʬʽʪʦʧʘʪʦʛʝʥʥʦʾ ʤʽʢʦʙʽʦʪʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʣʽʩʦʚʠʭ ʮʝʥʦʟʽʚ, ʧʦʪʨʽʙʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟʘ ʢʽʣʴʢʽʩʥʠʤ ʪʘ ʷʢʽʩʥʠʤ 

ʧʨʝʜʩʪʘʚʥʠʮʪʚʦʤ ʧʝʨʝʚʘʞʘʻ ʬʨʘʢʮʽʷ ʘʬʽʣʦʬʦʨʦʾʜʥʠʭ ʤʘʢʨʦʤʽʮʝʪʽʚ, ʟʦʢʨʝʤʘ 

ʢʩʠʣʦʪʨʦʬʥʠʭ ʙʘʟʠʜʽʦʤʽʮʝʪʽʚ, ʷʢʽ ʩʧʨʠʯʠʥʶʶʪʴ ʢʦʨʝʥʝʚʽ ʪʘ ʩʪʦʚʙʫʨʦʚʽ ʛʥʠʣʽ. 

ʅʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʚʠʜʘʤʠ ʜʝʨʝʚʦʨʫʡʥʽʚʥʠʭ ʛʨʠʙʽʚ, ʷʢʠʡ ʩʧʨʠʯʠʥʷʶʪʴ 

ʢʦʨʝʥʝʚʽ ʛʥʠʣʽ ʥʘ ʜʝʨʝʚʘʭ ʷʣʠʮʽ, ʷʣʠʥʠ ʪʘ ʙʫʢʘ, ʻ Heterobasidion annosum, 

H. parviporum, Armillaria mellea ʪʘ Ganoderma applanatum. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ 

ʮʽʥʥʠʤʠ ʚʠʷʚʠʣʠʩʷ ʟʥʘʭʽʜʢʠ ʤʽʮʝʪʽʚ ʟ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʤ ʩʪʘʪʫʩʦʤ (ʪʘʙʣ. 4.1).  
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ʊʘʙʣʠʮʷ 4.1 

ɺʠʜʦʚʠʡ ʩʢʣʘʜ ʤʽʢʦ- ʪʘ ʤʽʢʨʦʙʽʦʪʠ ʚ ʜʝʨʝʚʦʩʪʘʥʘʭ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ 

ʋʢʨʘʾʥʩʴʢʘ ʥʘʟʚʘ ʃʘʪʠʥʩʴʢʘ ʥʘʟʚʘ ʄʽʩʮʝ ʚʠʷʚʣʝʥʥʷ 

1 2 3 

Picea abies 

ɻʝʪʝʨʦʙʘʟʠʜʽʦʥ ʜʨʽʙʥʦʧʦʨʦʚʠʡ Heterobasidion parviporum Niemelª & Korhonen 

1988 

ɹʽʣʷ ʦʩʥʦʚʠ ʩʪʦʚʙʫʨʘ 

ɻʝʪʝʨʦʙʘʟʠʜʽʦʥ ʙʘʛʘʪʦʨʽʯʥʠʡ Heterobasidion annosum (Fr.) Bref. 1988 ɹʽʣʷ ʦʩʥʦʚʠ ʩʪʦʚʙʫʨʘ 

ʆʧʝʥʴʦʢ ʟʚʠʯʘʡʥʠʡ Armillaria mellea (Vahl) P. Kumm., 1871 ʅʘ ʧʥʷʭ ʽ ʧʨʠʣʝʛʣʠʭ ʜʦ ʥʠʭ ʜʽʣʷʥʢʘʭ, ʢʦʨʽʥʥʷʭ 

ʜʝʨʝʚ (ʞʠʚʠʭ ʽ ʚʽʜʤʝʨʣʠʭ), ʪʨʫʭʣʷʚʽʡ ʜʝʨʝʚʠʥʽ, 

ʧʨʠʟʝʤʥʘ ʯʘʩʪʠʥʘ ʩʪʦʚʙʫʨʽʚ ʞʠʚʠʭ ʜʝʨʝʚ 

ʂʣʽʤʘʢʦʮʠʩʪʠʩ ʧʽʚʥʽʯʥʠʡ Climacocystis borealis (Fr.) Kotl. & Pouzar., 1958 ʅʘ ʧʦʚʘʣʝʥʠʭ, ʩʫʭʦʩʪʽʡʥʠʭ ʪʘ ʞʠʚʠʭ 

ʧʦʰʢʦʜʞʝʥʠʭ ʩʪʦʚʙʫʨʘʭ, ʥʘ ʧʝʥʴʢʘʭ 

ʊʨʫʪʦʚʠʢ ʦʙʣʷʤʦʚʘʥʠʡ Fomitopsis pinicola (Sw.) P. Karst. 1881 ʅʘ ʞʠʚʠʭ ʪʘ ʧʦʚʘʣʝʥʠʭ ʩʪʦʚʙʫʨʘʭ 

ʈʦʜʦʬʦʤʝʩ ʨʦʞʝʚʠʡ Fomitopsis rosea (Alb. & Schwein.) P. Karst. 1881 ʅʘ ʧʦʚʘʣʝʥʠʭ ʪʘ ʩʫʭʦʩʪʽʡʥʠʭ ʩʪʦʚʙʫʨʘʭ, ʥʘ 

ʧʝʥʴʢʘʭ 

ʊʨʽʭʘʧʪʫʤ ʙʫʨʦ-ʬʽʦʣʝʪʦʚʠʡ Trichaptum fuscoviolaceum (Ehrenb.) Ryvarden 1972 ʅʘ ʩʫʭʦʩʪʽʡʥʠʭ ʪʘ ʧʦʚʘʣʝʥʠʭ ʩʪʦʚʙʫʨʘʭ, ʥʘ 

ʩʫʭʠʭ ʪʘ ʦʧʘʣʠʭ ʛʽʣʢʘʭ 

ʊʨʽʭʘʧʪʫʤ ʷʣʠʮʝʚʠʡ Trichaptum abietinum (Pers. ex J.F. Gmel.) Ryvarden, 

1972 

ʅʘ ʧʦʚʘʣʝʥʦʤʫ ʩʪʦʚʙʫʨʽ 

ɸʤʽʣʦʢʦʨʪʠʮʽʡ ʩʽʨʯʘʥʦ-ʞʦʚʪʠʡ Amylocorticium subsulphureum (P. Karst.) Pouzar 

1959 

ʅʘ ʧʦʚʘʣʝʥʦʤʫ ʩʪʦʚʙʫʨʽ 

ɻʝʥʽʥʛʩʦʤʽʮʝʩ ʙʽʣʦʩʥʽʞʥʠʡ Henningsomyces candidus (Pers.)  Kuntze 1898 ɹʽʣʷ ʦʩʥʦʚʠ ʩʪʦʚʙʫʨʘ 

ʇʽʢʥʦʧʦʨʝʣʣʫʩ ʙʽʣʦ-ʞʦʚʪʠʡ Pycnoporellus  alboluteus (Ellis & Everh.) Kotl. & 

Pouzar 1963 

ʅʘ ʥʠʞʥʴʦʤʫ ʙʦʮʽ ʧʦʚʘʣʝʥʠʭ ʩʪʦʚʙʫʨʽʚ 

ɻʣʝʦʬʽʣ ʷʣʠʮʝʚʠʡ Gloeophyllum abietinum (Fr.) P. Karst. 1882 ʅʘ ʚʽʜʤʝʨʣʠʭ ʩʪʦʚʙʫʨʘʭ ʪʘ ʛʽʣʢʘʭ 

ɻʣʝʦʬʽʣ ʧʘʭʫʯʠʡ Gloeophyllum odoratum (Wulfen) Imazeki, 1943 ʅʘ ʞʠʚʠʭ ʩʪʦʚʙʫʨʘʭ 

ʉʢʝʣʝʪʦʢʫʪʽʩ ʙʝʟʬʦʨʤʥʠʡ Skeletocutis amorpha (Fr.) Kotl. & Pouzar, 1958 ʅʘ ʚʽʜʤʝʨʣʠʭ ʩʪʦʚʙʫʨʘʭ 
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Abies alba 

1 2 3 

ɻʝʪʝʨʦʙʘʟʠʜʽʦʥ ʙʘʛʘʪʦʨʽʯʥʠʡ Heterobasidion annosum (Fr.) Bref. 1988 ɹʽʣʷ ʦʩʥʦʚʠ ʩʪʦʚʙʫʨʘ 

ʊʨʽʭʘʧʪʫʤ ʷʣʠʮʝʚʠʡ Trichaptum abietinum (Dicks.: Fr.) Ryvarden 1972 ʅʘ ʧʦʚʘʣʝʥʦʤʫ ʩʪʦʚʙʫʨʽ 

ɻʝʨʠʮʽʡ ʢʦʨʘʣʦʧʦʜʽʙʥʠʡ Hericium coralloides (Scop.: Fr.) Pers 1974 ʅʘ ʛʥʠʣʽʡ ʜʝʨʝʚʠʥʽ 

ɹʘʢʪʝʨʽʘʣʴʥʘ ʚʦʜʷʥʢʘ Lelliottia nimipressuralis (Carter 1945) Brady et al. 

2013 

ʅʘ ʨʦʩʪʫʯʦʤʫ ʩʪʦʚʙʫʨʽ 

ɺʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʘ ʭʚʦʨʦʙʘ  Melampsorella cerastii (Pers.) J. Schrºt. 1887 ʅʘ ʨʦʩʪʫʯʦʤʫ ʩʪʦʚʙʫʨʽ 

ʊʨʫʪʦʚʠʢ ɻʘʨʪʽʛʘ Phellinus hartigii (Allesch. & Schnabl) Pat., 1903 ʅʘ ʞʠʚʠʭ ʽ ʥʘ ʧʦʚʘʣʝʥʠʭ ʩʪʦʚʙʫʨʘʭ, ʥʘ ʧʝʥʴʢʘʭ 

ʜʝʨʝʚ 

ɺʽʜʴʤʠ ʤʽʪʣʘ Melampsorella cerastii (Pers.) J. Schrºt. 1887 ʋ ʢʨʦʥʽ ʜʝʨʝʚʘ 

Fagus sylvatica 

ʅʝʢʪʨʽʷ ʨʘʥʦʪʚʦʨʥʘ Nectria ditissima Tul. & C. Tul. 1865 ʅʘ ʨʦʩʪʫʯʦʤʫ ʩʪʦʚʙʫʨʽ 

ʅʝʦʥʝʢʪʨʽʷ ʷʩʢʨʘʚʦ-ʯʝʨʚʦʥʘ Neonectria coccinea (Pers.) Rossman & Samuels, 1999 ʅʘ ʩʫʭʠʭ ʪʘ ʦʧʘʣʠʭ ʛʽʣʢʘʭ 

ʅʝʢʪʨʽʷ ʢʽʥʦʚʘʨʥʦ-ʯʝʨʚʦʥʘ Nectria cinnabarina (Tode) Fr. 1849 

 

ʅʘ ʩʫʭʠʭ ʪʘ ʦʧʘʣʠʭ ʛʽʣʢʘʭ  

ʅʝʢʪʨʽʷ ʛʘʣʦʪʚʽʨʥʘ Nectria galligena Bres. 1901 ʅʘ ʩʫʭʠʭ ʪʘ ʦʧʘʣʠʭ ʛʽʣʢʘʭ 

ʉʪʝʨʝʫʤ ʞʦʨʩʪʢʦʚʦʣʦʩʠʩʪʠʡ Stereum hirsutum (Willd.) Pers. 1800 ʅʘ ʞʠʚʠʭ ʪʘ ʚʽʜʤʝʨʣʠʭ ʛʽʣʢʘʭ 

ɯʨʧʝʢʩ ʤʦʣʦʯʥʦ-ʙʽʣʠʡ Irpex lacteus (Fr.: Fr.) Fr. 1828 ʅʘ ʚʽʜʤʝʨʣʽʡ ʜʝʨʝʚʠʥʽ 

ʍʦʥʜʨʦʩʪʝʨʝʫʤ ʧʫʨʧʫʨʦʚʠʡ Chondrostereum purpureum (Fr.) Pouzar 1959 ʅʘ ʩʫʭʠʭ ʛʽʣʢʘʭ 

ɺʽʣʣʝʤʽʥʽʷ ʟôʾʜʘʶʯʘ Vuilleminia comedens (Nees.: Fr.) Maire 1902 ʅʘ ʛʥʠʣʽʡ ʜʝʨʝʚʠʥʽ 

ʈʦʟʱʝʧʢʘ ʟʚʠʯʘʡʥʘ Schizophyllum commune Fr. 1815 ʅʘ ʛʥʠʣʽʡ ʜʝʨʝʚʠʥʽ 

ʎʝʨʽʦʧʦʨ ʤʽʥʣʠʚʠʡ Cerioporus varius (Pers.) Zmitr. & Kovalenko, 2016 ʅʘ ʚʽʜʤʝʨʣʽʡ ʜʝʨʝʚʠʥʽ 

ʃʝʪʽʧʦʨʫʩ ʩʽʨʯʘʥʦ-ʞʦʚʪʠʡ Laetiporus sulphureus (Bull.: Fr.) Murrill 1920 ʅʘ ʞʠʚʠʭ ʩʪʦʚʙʫʨʘʭ 

ʊʨʫʪʦʚʠʢ ʧʣʦʩʢʠʡ Ganoderma applanatum (Pers.: Wallr.) Pat. 1887 ʉʪʦʚʙʫʨʠ ʽ ʧʝʥʴʢʠ 

ɻʘʥʦʜʝʨʤʘ ʩʤʦʣʠʩʪʘ Ganoderma resinaceum Boud. 1889 ʅʘ ʞʠʚʠʭ ʪʘ ʚʽʜʤʝʨʣʠʭ ʩʪʦʚʙʫʨʘʭ 

ʈʘʤʘʨʽʷ ʟʦʣʦʪʠʩʪʘ Ramaria aurea (Fr.) Qu®l. 1888 ʅʘ ʟʘʣʠʰʢʘʭ ʛʥʠʣʦʾ ʜʝʨʝʚʠʥʠ 

ɯʥʦʥʦʪ ʢʦʩʠʡ Inonotus obliquus (Pers.) Pil§t 1942 ʅʘ ʞʠʚʠʭ ʩʪʦʚʙʫʨʘʭ 
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1 2 3 

ʊʨʫʪʦʚʠʢ ʥʝʩʧʨʘʚʞʥʽʡ Phellinus igniarius (L.) Qu®l. 1886 ʅʘ ʞʠʚʠʭ ʪʘ ʧʦʚʘʣʝʥʠʭ ʩʪʦʚʙʫʨʘʭ 

ɼʫʙʦʚʘ ʛʫʙʢʘ Daedalea quercina (L.) Pers. 1801 ʅʘ ʚʽʜʤʝʨʣʠʭ ʩʪʦʚʙʫʨʘʭ 

ʊʨʫʪʦʚʠʢ ʩʧʨʘʚʞʥʽʡ Fomes fomentarius (L.) Fr. 1849 ʅʘ ʞʠʚʠʭ ʪʘ ʧʦʚʘʣʝʥʠʭ ʩʪʦʚʙʫʨʘʭ 

ʊʨʫʪʦʚʠʢ ʦʙʣʷʤʦʚʘʥʠʡ Fomitopsis pinicola (Sw.) P. Karst. 1881 ʅʘ ʞʠʚʠʭ ʩʪʦʚʙʫʨʘʭ 

ʄʝʣʦʛʨʘʤʘ ʢʦʣʶʯʢʦʥʦʩʥʘ Melogramma spiniferum (Wallr.) De Not., 1863 ʅʘ ʞʠʚʠʭ ʪʘ ʚʽʜʤʝʨʣʠʭ ʧʘʛʦʥʘʭ 

ʊʨʽʭʦʜʝʨʤʘ ʩʽʨʯʘʥʦ-ʞʦʚʪʘ  Trichoderma sulphureum (Schwein.) Jaklitsch & 

Voglmayr, 2014 

ʅʘ ʚʽʜʤʝʨʣʠʭ ʧʘʛʦʥʘʭ 

ɼʽʘʪʨʽʧʝ ʜʠʩʢʦʚʠʜʥʠʡ Diatrype disciformis (Hoffm.) Fr., 1849 ʅʘ ʚʽʜʤʝʨʣʠʭ ʧʘʛʦʥʘʭ 

ʂʨʝʯʤʘʨʽʷ ʩʧʘʣʝʥʘ  Kretzschmaria deusta (Hoffm.) P.M.D. Martin, 1970 ʅʘ ʚʽʜʤʝʨʣʠʭ ʧʘʛʦʥʘʭ 

ʂʩʠʣʘʨʽʷ ʙʘʛʘʪʦʣʠʢʘ 

 (ʂʩʠʣʘʨʽʷ ʧʦʣʽʤʦʨʬʥʘ) 

Xylaria polymorpha (Pers.) Grev., 1824 ʅʘ ʧʦʚʘʣʝʥʠʭ ʛʥʠʶʯʠʭ ʩʪʦʚʙʫʨʘʭ ʪʘ ʥʘ ʧʝʥʴʢʘʭ 

ʇʣʽʢʘʪʫʨʦʧʩʠʩ ʢʫʨʯʘʚʠʡ Plicaturopsis crispa (Pers.) D.A. Reid, 1964 ʅʘ ʩʫʭʠʭ ʪʘ ʦʧʘʣʠʭ ʛʽʣʢʘʭ 

ʇʘʥʝʣ ʪʝʨʧʢʠʡ Panellus stipticus (Bull.) P. Karst., 1879 ʅʘ ʧʦʚʘʣʝʥʠʭ ʩʪʦʚʙʫʨʘʭ 

ʈʘʜʫʣʦʤʽʮʝʩ ʟʫʙʯʘʩʪʠʡ Radulomyces molaris (Chaillet ex Fr.) M.P. Christ., 

1960 

ʅʘ ʧʦʚʘʣʝʥʠʭ ʪʘ ʩʫʭʦʩʪʽʡʥʠʭ ʩʪʦʚʙʫʨʘʭ ʜʝʨʝʚ 

ʂʘʣʦʮʝʨʘ ʨʦʛʦʚʠʜʥʘ Calocera cornea (Batsch) Fr., 1827 ʅʘ ʛʥʠʶʯʠʭ ʧʦʚʘʣʝʥʠʭ ʩʪʦʚʙʫʨʘʭ ʪʘ ʥʘ ʧʝʥʴʢʘʭ 

ɼʘʢʨʠʤʽʮʝʩ ʟʥʠʢʘʶʯʠʡ Dacrymyces stillatus Nees, 1817 ʅʘ ʛʥʠʣʠʭ ʧʦʚʘʣʝʥʠʭ ʩʪʦʚʙʫʨʘʭ, ʧʝʥʴʢʘʭ ʪʘ 

ʦʧʘʣʠʭ ʛʽʣʢʘʭ ʜʝʨʝʚ 

ʊʨʘʤʝʪʦʧʩʠʩ ʦʣʝʥʷʯʠʡ Trametopsis cervina (Schwein.) TomsovskĨ, 2008 ʅʘ ʨʦʩʪʫʯʠʭ ʩʪʦʚʙʫʨʘʭ 

ɹôʻʨʢʘʥʜʝʨʘ ʦʙʚʫʛʣʝʥʘ Bjerkandera adusta (Willd.) P. Karst., 1879 ʅʘ ʧʦʚʘʣʝʥʠʭ ʪʘ ʩʫʭʦʩʪʽʡʥʠʭ ʩʪʦʚʙʫʨʘʭ ʜʝʨʝʚ 

ɼʝʜʘʣʝʦʧʩʠʩ ʙʫʛʨʠʩʪʠʡ Daedaleopsis confragosa (Bolton) J. Schrºt., 1888 ʅʘ ʞʠʚʠʭ ʩʪʦʚʙʫʨʘʭ 

ʎʝʨʽʦʧʦʨ ʤôʷʢʠʡ  Cerioporus mollis (Sommerf.) Zmitr. & Kovalenko, 

2016 

ʅʘ ʧʦʚʘʣʝʥʠʭ ʪʘ ʩʫʭʦʩʪʽʡʥʠʭ ʩʪʦʚʙʫʨʘʭ ʜʝʨʝʚ 

ʊʨʘʤʝʪʝʩ ʨʽʟʥʦʢʦʣʴʦʨʦʚʠʡ Trametes versicolor (L.) Lloyd, 1920 ʅʘ ʚʽʜʤʝʨʣʠʭ ʩʪʦʚʙʫʨʘʭ ʪʘ ʧʝʥʴʢʘʭ 

ɼʝʥʪʽʧʝʣʣʽʩ ʣʘʤʢʠʡ Dentipellis fragilis (Pers.) Donk, 1962 ʅʘ ʚʽʜʤʝʨʣʠʭ ʩʪʦʚʙʫʨʘʭ 

ɻʝʨʽʮʽʡ ʢʫʯʝʨʷʚʠʡ Hericium cirrhatum (Pers.) Nikol., 1950 ʅʘ ʤʝʨʪʚʠʭ ʩʪʦʚʙʫʨʘʭ ʪʘ ʥʘ ʧʝʥʴʢʘʭ 

ʊʨʝʤʝʣʘ ʦʨʘʥʞʝʚʘ Tremella mesenterica (Schaeff.) Retz., 1769 ʅʘ ʛʽʣʢʘʭ ʦʧʘʣʠʭ ʪʘ ʩʫʭʠʭ ʛʽʣʢʘʭ ʜʝʨʝʚ 

https://www.indexfungorum.org/names/NamesRecord.asp?RecordID=194860
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ɺʩʽ ʚʠʜʠ ʚʽʜʜʽʣʫ Ascomycota ʥʘʣʝʞʘʪʴ ʜʦ ʧʽʜʚʽʜʜʽʣʫ Pezizomycotina O.E. 

Erikss. & Winka, 1997 ʢʣʘʩʫ Sordariomycetes O.E. Erikss. & Winka, 1997, ʚ ʤʝʞʘʭ 

ʷʢʦʛʦ ʚʠʦʢʨʝʤʣʝʥʦ 2 ʧʽʜʢʣʘʩʠ (Hypocreomycetidae ʪʘ Xylariomycetidae), 2 

ʧʦʨʷʜʢʠ (Hypocreales ʪʘ Xylariales), 5 ʨʦʜʠʥ (Diatrypaceae, Hypocreaceae, 

Melanconidaceae, Nectriaceae, Xylariaceae), 7 ʨʦʜʽʚ (Diatrype, Kretzschmaria, 

Melogramma, Nectria, Neonectria, Trichoderma, Xylaria) ʽ 10 ʚʠʜʽʚ ʤʽʮʝʪʽʚ. 

ɺʽʜʜʽʣ Basidiomycota ʧʨʝʜʩʪʘʚʣʝʥʠʡ 2 ʧʽʜʚʽʜʜʽʣʘʤʠ (Agaricomycotina ʪʘ 

Pucciniomycotina), 4 ʢʣʘʩʘʤʠ (Agaricomycetes, Dacrymycetes, Pucciniomycetes ʪʘ 

Tremellomycetes), 4 ʧʽʜʢʣʘʩʘʤʠ (Agaricomycetidae,  Phallomycetidae, 

Phallomycetidae, Tremellomycetidae), 11 ʧʦʨʷʜʢʘʤʠ (Agaricales, Corticiales, 

Dacrymycetales, Gloeophyllales, Gomphales, Hymenochaetales, Phallales, 

Polyporales, Pucciniales, Russulales, Tremellales), 4 ʧʽʜʧʦʨʷʜʢʘʤʠ (Marasmiineae, 

Melampsorineae, Phyllotopsidineae ʪʘ Pleurotineae), 26 ʨʦʜʠʥʘʤʠ 

(Amylocorticiaceae, Bondarzewiaceae, Clathraceae, Climacocystaceae, Corticiaceae, 

Dacrymycetaceae, Fomitopsidaceae, Ganodermataceae, Gloeophyllaceae, 

Gomphaceae, Hericiaceae, Hymenochaetaceae, Incrustoporiaceae, Irpicaceae, 

Laetiporaceae, Mycenaceae, Phanerochaetaceae, Physalacriaceae, Polyporaceae, 

Pucciniastraceae, Pycnoporellaceae, Radulomycetaceae, Schizophyllaceae, 

Stereaceae, Tremellaceae ʪʘ Trichaptaceae), 38 ʨʦʜʘʤʠ (Amylocorticium, Armillaria, 

Bjerkandera, Calocera, Cerioporus, Chondrostereum, Clathrus, Climacocystis 

Dacrymyces, Daedalea, Daedaleopsis, Dentipellis, Fomes, Fomitopsis, Ganoderma, 

Gloeophyllum, Henningsomyces, Hericium, Heterobasidion, Inonotus, Irpex, 

Laetiporus, Melampsorella, Panellus, Phellinus, Plicaturopsis, Pycnoporellus, 

Radulomyces, Ramaria, Rhodofomes, Schizophyllum, Skeletocutis, Stereum, Trametes, 

Trametopsis, Tremella, Trichaptum ʪʘ Vuilleminia) ʽ 44 ʚʠʜʘʤʠ ʤʽʮʝʪʽʚ. 

ʇʨʝʜʩʪʘʚʥʠʢʠ ʮʠʭ ʪʘʢʩʦʥʽʚ ʤʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʫ ʤʦʨʬʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʧʣʦʜʦʚʠʭ 

ʪʽʣ, ʜʝʤʦʥʩʪʨʫʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʨʦʬʽʯʥʠʭ ʩʪʨʘʪʝʛʽʡ, ʘ ʪʘʢʦʞ ʝʢʦʣʦʛʽʯʥʫ ʨʦʣʴ 

ʫ ʝʢʦʩʠʩʪʝʤʘʭ ï ʷʢ ʜʝʩʪʨʫʢʪʦʨʠ, ʙʽʦʪʨʦʬʠ ʪʘ ʨʝʛʫʣʷʪʦʨʠ ʙʽʦʛʝʦʭʽʤʽʯʥʠʭ ʮʠʢʣʽʚ 

(ʪʘʙʣ. 4.2).  
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ʊʘʙʣʠʮʷ 4.2 

ʉʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʤʽʮʝʪʽʚ ʢʦʥʩʦʨʮʽʾ Abies alba, Picea abies  ̔Fagus sylvatica  

ɺʽʜʜʽʣ ʂʣʘʩ ʇʦʨʷʜʦʢ ʈʦʜʠʥʘ ʈʽʜ ɺʠʜ 

1 2 3 4 5 6 

Ascomycota Sordariomycetes 

 

Xylariales Melanconidaceae Melogramma Melampsorella cerastii (Pers.) J. Schrºt. 1887 

Diatrypaceae Diatrype Melogramma spiniferum (Wallr.) De Not., 1863 

Xylariaceae Kretzschmaria Diatrype disciformis (Hoffm.) Fr., 1849 

Xylaria Kretzschmaria deusta (Hoffm.) P.M.D. Martin, 1970 

Hypocreales Nectriaceae Nectria Xylaria polymorpha (Pers.) Grev., 1824 

 

Neonectria 

Nectria ditissima Tul. & C. Tul. 1865 

Nectria cinnabarina (Tode) Fr. 1849 

Nectria galligena Bres. 1901 

Hypocreaceae Trichoderma Neonectria coccinea (Pers.) Rossman & Samuels, 1999 

Basidiomycota Agaricomycetes 

 

Russulales 

 

Bondarzewiaceae 

 

Heterobasidion 

 

Heterobasidion parviporum Niemelª & Korhonen 1988 

Heterobasidion abietinum Niemelª & Korhonen, 1998 

Stereaceae Stereum Stereum hirsutum (Willd.) Pers. 1800 

Hericiaceae 

 

Dentipellis Dentipellis fragilis (Pers.) Donk, 1962 

Hericium 

 

Hericium cirrhatum (Pers.) Nikol., 1950 

Hericium coralloides (Scop.: Fr.) Pers 1974 

Polyporales 

 

Climacocystaceae Climacocystis Climacocystis borealis (Fr.) Kotl. & Pouzar., 1958 

Fomitopsidaceae 

 

Fomitopsis Fomitopsis pinicola (Sw.) P. Karst. 1881 

Rhodofomes Rhodofomes roseus (Alb. & Schwein.) Vlas§k, 1990 

Daedalea Daedalea quercina (L.) Pers. 1801 

Pycnoporellaceae Pycnoporellus Pycnoporellus alboluteus (Ellis & Everh.) Kotl. & Pouzar 1963 

Polyporaceae 

 

Cerioporus Cerioporus varius (Pers.) Zmitr. & Kovalenko, 2016 

Cerioporus mollis (Sommerf.) Zmitr. & Kovalenko, 2016 

Fomes Fomes fomentarius (L.) Fr. 1849 

Daedaleopsis Daedaleopsis confragosa (Bolton) J. Schrºt., 1888 

Trametes Trametes versicolor (L.) Lloyd, 1920 

Laetiporaceae Laetiporus Laetiporus sulphureus (Bull.: Fr.) Murrill 1920 

Incrustoporiaceae Skeletocutis Skeletocutis amorpha (Fr.) Kotl. & Pouzar, 1958 

 

https://www.indexfungorum.org/names/NamesRecord.asp?RecordID=194860
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 4.2 

1 2 3 4 5 6 

   Irpicaceae 

 

Trametopsis Trametopsis cervina (Schwein.) TomsovskĨ, 2008 

Irpex Irpex lacteus (Fr.: Fr.) Fr. 1828 

Ganodermataceae 

 

Ganoderma 

 

Ganoderma applanatum (Pers.: Wallr.) Pat. 1887 

Ganoderma resinaceum Boud. 1889 

Phanerochaetaceae Bjerkandera Bjerkandera adusta (Willd.) P. Karst., 1879 

Agaricales 

 

Amylocorticiaceae 

 

Amylocorticium Amylocorticium subsulphureum (P. Karst.) Pouzar 1959 

Plicaturopsis Plicaturopsis crispa (Pers.) D.A. Reid, 1964 

Physalacriaceae Armillaria Armillaria mellea (Vahl) P. Kumm., 1871 

Mycenaceae Panellus Panellus stipticus (Bull.) P. Karst., 1879 

Schizophyllaceae 

 

Henningsomyce

s 

Henningsomyces candidus (Pers.)  Kuntze 1898 

Schizophyllum Schizophyllum commune Fr. 1815 

Chondrostereum Chondrostereum purpureum (Fr.) Pouzar 1959 

Radulomycetaceae Radulomyces Radulomyces molaris (Chaillet ex Fr.) M.P. Christ., 1960 

Gloeophyllales 

 

Gloeophyllaceae 

 

Gloeophyllum 

 

Gloeophyllum abietinum (Fr.) P. Karst. 1882 

Gloeophyllum odoratum (Wulfen) Imazeki, 1943 

Phallales Clathraceae Clathrus Clathrus archeri (Berk.) Dring, 1980 

Hymenochaetales 

 

Trichaptaceae 

 

Trichaptum 

 

Trichaptum fuscoviolaceum (Ehrenb.) Ryvarden 1972 

Trichaptum abietinum (Pers. Ex J.F. Gmel.) Ryvarden, 

1972 

Hymenochaetaceae 

 

Phellinus 

 

Phellinus hartigii (Allesch. & Schnabl) Pat., 1903 

Phellinus igniarius (L.) Qu®l. 1886 

Inonotus Inonotus obliquus (Pers.) Pil§t 1942 

Corticiales Corticiaceae Vuilleminia Vuilleminia comedens (Nees.: Fr.) Maire 1902 

Gomphales Gomphaceae Ramaria Ramaria aurea (Fr.) Qu®l. 1888 

Dacrymycetes 

 

Dacrymycetales 

 

Dacrymycetaceae 

 

Calocera Calocera cornea (Batsch) Fr., 1827 

Dacrymyces Dacrymyces stillatus Nees, 1817 

Tremellomycetes Tremellales Tremellaceae Tremella Tremella mesenterica (Schaeff.) Retz., 1769 

Pucciniomycetes Pucciniales Pucciniastraceae Melampsorella Melampsorella cerastii (Pers.) J. Schrºt. 1887 
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ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ ʤʽʮʝʪʽʚ ʣʽʩʽʚ ʇʦʢʫʪʩʴʢʦ-

ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʥʘʣʝʞʠʪʴ ʜʦ ʧʦʨʷʜʢʫ Polyporales ï 31,4 %. ʊʠʧʦʚʽ 

ʧʨʝʜʩʪʘʚʥʠʢʠ ʮʴʦʛʦ ʧʦʨʷʜʢʫ ʻ ʢʩʠʣʦʙʽʦʥʪʘʤʠ, ʪʦʙʪʦ ʙʽʦʜʝʩʪʨʫʢʪʦʨʘʤʠ ʜʝʨʝʚʠʥʠ, 

ʽ ʪʦʤʫ ʟʘʡʤʘʶʪʴ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʚ ʝʢʦʣʦʛʽʾ ʣʽʩʫ. ɺʠʜʦʚʠʡ ʩʢʣʘʜ 

ʧʦʨʷʜʢʫ Polyporales ʦʭʦʧʠʚ 17 ʚʠʜʽʚ ʤʽʮʝʪʽʚ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ 9 ʨʦʜʠʥ: 

Climacocystaceae, Fomitopsidaceae, Ganodermataceae, Incrustoporiaceae, 

Irpicaceae, Laetiporaceae, Phanerochaetaceae, Polyporaceae ʪʘ Pycnoporellaceae.  

ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʚʠʜʽʚ Polyporales ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʣʽʩʫ, ʚʽʢʫ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ 

ʪʘ ʽʥʰʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ. ʅʘʧʨʠʢʣʘʜ, ʫ ʩʪʘʨʠʭ ʙʫʢʦʚʠʭ ʣʽʩʘʭ ʯʘʩʪʦ 

ʪʨʘʧʣʷʶʪʴʩʷ ʨʽʜʢʽʩʥʽ ʪʘ ʝʥʜʝʤʽʯʥʽ ʚʠʜʠ ʪʨʫʪʦʚʠʢʽʚ. 

ʏʘʩʪʢʘ ʧʦʨʷʜʢʫ Agaricales ʩʢʣʘʜʘʻ 14,7 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ʉʝʨʝʜ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʜʘʥʦʛʦ ʧʦʨʷʜʢʫ ʪʨʘʧʣʷʶʪʴʩʷ ʛʨʠʙʠ-ʜʝʩʪʨʫʢʪʦʨʠ, 

ʤʽʢʦʨʠʟʦʫʪʚʦʨʶʶʯʽ ʛʨʠʙʠ ʪʘ ˇʨʫʥʪʦʚʽ ʩʘʧʨʦʪʨʦʬʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʝ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʛʨʠʙʽʚ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʨʝʛʽʦʥʽ. ʊʠʧʦʚʦʶ ʦʟʥʘʢʦʶ ʧʦʨʷʜʢʫ ʻ 

ʪʝ, ʱʦ ʙʘʟʠʜʽʦʤʠ ʘʛʘʨʠʢʘʣʴʥʠʭ ʛʨʠʙʽʚ ʤʘʶʪʴ ʧʝʨʝʚʘʞʥʦ ʚʠʛʣʷʜ ʮʝʥʪʨʘʣʴʥʦʾ 

ʥʽʞʢʠ ʽ ʰʘʧʠʥʢʠ ʟ ʧʣʘʩʪʠʥʯʘʩʪʠʤ ʛʽʤʝʥʦʬʦʨʦʤ. ʇʦʨʷʜʦʢ Agaricales ʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʣʽʩʘʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 8 ʚʠʜʘʤʠ ʛʨʠʙʽʚ, ʷʢʽ ʚʽʜʥʝʩʝʥʽ ʜʦ 5 ʨʦʜʠʥ: 

Amylocorticiaceae, Mycenaceae, Physalacriaceae, Radulomycetaceae ʪʘ 

Schizophyllaceae. ʆʜʥʘʢ, ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ, ʟʦʢʨʝʤʘ ʚʠʨʫʙʢʘ ʣʽʩʽʚ, 

ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʪʘ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʧʫʣʷʮʽʾ 

ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ Agaricales, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʙʽʜʥʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ 

ʛʨʠʙʽʚ ʪʘ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ. ʊʘʢʦʞ ʚʽʜʥʦʩʥʦ 

ʯʠʩʝʣʴʥʠʤʠ ʻ ʧʦʨʷʜʦʢ Russulales (11,1 %), ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, 

ʛʨʠʙʘʤʠ-ʤʽʢʦʨʠʟʦʫʪʚʦʨʶʚʘʤʠ, ʩʘʧʨʦʪʨʦʬʘʤʠ, ʘ ʪʘʢʦʞ ʬʽʪʦʧʘʪʦʛʝʥʥʠʤʠ ʚʠʜʘʤʠ. 

ʅʘʤ ʚʜʘʣʦʩʴ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ 6 ʚʠʜʽʚ ʜʘʥʦʛʦ ʧʦʨʷʜʢʫ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ 3 ʨʦʜʠʥ: 

Bondarzewiaceae, Hericiaceae ʪʘ Stereaceae. ɯʥʰʽ ʧʦʨʷʜʢʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʝʥʰ 

ʯʠʩʝʣʴʥʦ, ʟʦʢʨʝʤʘ Hypocreales ʽ Hymenochaetales (ʯʘʩʪʢʘ ʫʯʘʩʪʽ ʫ ʟʘʛʘʣʴʥʽʡ 

ʢʽʣʴʢʦʩʪʽ ʩʢʣʘʜʘʻ 9,3 % ʢʦʞʝʥ), Xylariales ï 7,3 %,  Gloeophyllales ̔  Dacrymycetales 

(ʧʦ 3,7 % ʢʦʞʝʥ), Corticiales, Gomphales, Phallales, Pucciniales ʪʘ Tremellales (ʧʦ 

1,9 % ʢʦʞʝʥ ʧʦʨʷʜʦʢ) (ʨʠʩ. 4.1). 
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ʈʠʩ. 4.1. ʊʘʢʩʦʥʦʤʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʤʽʢʦʙʽʦʪʠ 

ʣʽʩʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba ʫ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ʥʘ ʨʽʚʥʽ ʧʦʨʷʜʢʽʚ 

 

ɸʥʘʣʽʟʫʶʯʠ ʨʦʟʧʦʜʽʣ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʤʽʢʦʙʽʦʪʠ ʣʽʩʽʚ ʜʦʩʣʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʟʘ 

ʪʨʦʬʽʯʥʦʶ ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʚʠʜʽʚ ʻ ʩʘʧʨʦʪʨʦʬʘʤʠ, 

ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʢʣʘʜʘʥʥʷ ʚʽʜʤʝʨʣʠʭ 

ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ, ʟʜʽʡʩʥʶʶʯʠ ʧʨʠ ʮʴʦʤʫ ʘʤʦʥʽʬʽʢʘʮʽʶ (ʤʽʥʝʨʘʣʽʟʘʮʽʶ) 

ʥʽʪʨʦʛʝʥʫ, ʘ ʪʘʢʦʞ ʚʠʚʽʣʴʥʷʶʯʠ ʧʨʦʜʫʢʪʠ ʤʝʪʘʙʦʣʽʟʤʫ (CO2, ʅ2ʆ, ʩʝʯʦʚʠʥʘ ʪʘ 

ʽʥ.), ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ ʪʘ ʩʠʜʝʨʦʬʦʨʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʢʣʽʪʠʥ 

ʢʦʨʽʥʥʷ ʪʘ ʩʧʨʠʷʶʪʴ ʚʠʚʽʣʴʥʝʥʥʶ ʽ ʥʘʜʭʦʜʞʝʥʥʶ ʜʦ ʨʦʩʣʠʥʠ ʫ ʛʨʫʥʪʽ ʽʟ 

ʥʝʨʦʟʯʠʥʥʠʭ ʩʧʦʣʫʢ ʽʦʥʽʚ ʬʝʨʫʤʫ ʡ ʽʥʰʠʭ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ (ɸʥʪʦʥʷʢ ʪʘ ʽʥ., 2012). 

ʅʘʡʙʽʣʴʰ ʯʠʩʝʣʴʥʦʶ ʻ ʛʨʫʧʘ ʦʙʣʽʘ̌ʪʥʠʭ ʩʘʧʨʦʪʨʦʬʽʚ, ʾʭ ʯʘʩʪʢʘ ʩʪʘʥʦʚʠʪʴ 49,1 % 

ʫ ʟʘʛʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʽ. ʏʘʩʪʢʘ ʬʘʢʫʣʴʪʘʪʠʚʥʠʭ ʩʘʧʨʦʪʨʦʬʽʚ ʩʢʣʘʜʘʻ 45,5 %. 

ʇʨʝʜʩʪʘʚʥʠʢʠ ʽʥʰʠʭ ʪʨʦʬʽʯʥʠʭ ʛʨʫʧ (ʢʩʠʣʦʪʨʦʬ-ʬʘʢʫʣʴʪʘʪʠʚʥʠʡ ʧʘʪʦʛʝʥ, 

ʦʙʣʽʘ̌ʪʥʠʡ ʧʘʪʦʛʝʥ ʽ ʥʘʜʛʨʫʥʪʦʚʠʡ ʩʘʧʨʦʪʨʦʬ) ʚʠʷʚʠʣʠʩʷ ʥʝʯʠʩʣʝʥʥʠʤʠ, ʾʭ 

ʯʘʩʪʢʘ ʫ ʟʘʛʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʽ ʩʷʛʘʻ 1,8 %. ʎʝ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʩʪʘʙʽʣʴʥʠʡ ʩʪʘʥ 

ʝʢʦʩʠʩʪʝʤʠ ʪʘ ʧʝʨʝʚʘʞʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʦʨʛʘʥʽʢʠ (ʈʠʩ. 

4.2).  
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ʈʠʩ. 4.2. ʈʦʟʧʦʜʽʣ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʤʽʢʦʙʽʦʪʠ ʣʽʩʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba ʟʘ 

ʪʨʦʬʽʯʥʦʶ ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ 

 

ʈʦʟʧʦʜʽʣ ʪʘʢʩʦʥʽʚ ʛʨʠʙʽʚ ʟʘ ʨʝʞʠʤʦʤ ʞʠʚʣʝʥʥʷ ʤʦʞʝ ʤʘʪʠ ʝʣʝʤʝʥʪʠ 

ʩʫʙᾷʻʢʪʠʚʥʦʩʪʽ, ʘʜʞʝ ʥʘʨʘʟʽ ʧʦ ʜʝʷʢʠʭ ʚʠʜʘʤ ʛʨʠʙʽʚ-ʢʩʠʣʦʪʨʦʬʽʚ ʤʠ ʥʝ ʟʥʘʡʰʣʠ 

ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʥʘʷʚʥʦʩʪʽ ʮʠʭ ʛʨʠʙʽʚ ʚ ʷʢʦʩʪʽ ʥʦʨʤʘʣʴʥʦʾ ʤʽʢʦʙʽʦʪʠ ʟʜʦʨʦʚʠʭ 

(ʯʠ ʦʩʣʘʙʣʝʥʠʭ) ʜʝʨʝʚ. ɿʘ ʥʘʷʚʥʦʩʪʽ ʮʠʭ ʛʨʠʙʽʚ ʫ ʪʘʢʠʭ ʜʝʨʝʚʘʭ ʫ ʷʢʦʩʪʽ 

ʝʥʜʦʬʽʪʽʚ, ʫ ʪ.ʯ. ʽ ʚʽʪʘʣʴʥʠʭ ʦʙʣʽʛʘʪʽʚ (ʪʦʙʪʦ ʛʨʠʙʽʚ, ʷʢʽ ʻ ʥʝʚʽʜᾷʻʤʥʦʶ 

ʢʦʤʧʦʥʝʥʪʦʶ ʞʠʚʠʭ ʜʝʨʝʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʩʚʦʛʦ ʽʩʥʫʚʘʥʥʷ ʤʝʪʘʙʦʣʽʪʠ 

ʞʠʚʠʭ ʢʣʽʪʠʥ), ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʚʝʜʝʥʽ ʟʘ ʨʝʞʠʤʦʤ ʞʠʚʣʝʥʥʷ ʟ ʦʙʣʽʛʘʪʥʠʭ 

ʩʘʧʨʦʪʨʦʬʽʚ ʫ ʬʘʢʫʣʴʪʘʪʠʚʥʽ ʩʘʧʨʦʪʨʦʬʠ ʽ ʥʘʚʧʘʢʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʛʣʷʜʘʶʯʠ ʢʦʥʩʦʨʪʠʚʥʽ ʟʚᾷʷʟʢʠ ʤʽʞ ʛʨʠʙʘʤʠ ʽ ʜʝʨʝʚʘʤʠ-

ʝʜʠʬʽʢʘʪʦʨʘʤʠ ʢʦʥʩʦʨʮʽʾ ʟʘʟʥʘʯʘʻʤʦ, ʱʦ ʧʨʠ ʽʥʜʠʬʝʨʝʥʪʥʠʭ ʢʦʥʩʦʨʪʠʚʥʠʭ 

ʚʽʜʥʦʩʠʥʘʭ ʧʨʝʜʩʪʘʚʥʠʢʠ ʤʽʢʦʙʽʦʪʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 10-20 % 

ʨʦʩʣʠʥ-ʛʦʩʧʦʜʘʨʽʚ, ʫʨʘʞʫʶʯʠ ʾʭ ʫ ʚʽʜʥʦʩʥʦ ʩʣʘʙʢʦʤʫ ʩʪʫʧʝʥʽ ʪʘ ʥʘ ʢʦʨʦʪʢʠʡ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʧʨʠ ʮʴʦʤʫ ʥʝ ʧʨʠʟʚʦʜʷʯʠ ʜʦ ʧʦʤʽʪʥʠʭ ʚʽʜʭʠʣʝʥʴ ʫ ʨʦʩʪʽ ʪʘ 

ʨʦʟʚʠʪʢʫ, ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʜʦʨʦʚʠʤʠ ʝʢʟʝʤʧʣʷʨʘʤʠ. ʇʨʦ ʥʝʛʘʪʠʚʥʠʡ ʪʠʧ ʚʟʘʻʤʠʥ 

ʩʣʽʜ ʛʦʚʦʨʠʪʠ ʫ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʛʨʠʙʠ ʧʘʨʘʟʠʪʫʶʪʴ ʥʘ 50-80 % ʨʦʩʣʠʥ, 

ʚʠʢʣʠʢʘʶʯʠ ʾʭ ʩʠʣʴʥʝ ʫʨʘʞʝʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʦʩʣʘʙʣʝʥʥʷ, 

ʧʦʨʫʰʝʥʥʷ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ, ʽ, ʥʝʨʽʜʢʦ, ʚʠʧʘʜʘʥʥʷ ʟ ʬʽʪʦʮʝʥʦʟʫ. 
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ɸʥʘʣʽʟʫʶʯʠ ʪʨʦʬʽʯʥʫ ʩʧʝʮʽʘʣʽʟʘʮʽʶ ʤʽʢʦʙʽʦʪʠ ʫ ʨʦʟʨʽʟʽ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ 

ʟʘʟʥʘʯʘʻʤʦ, ʱʦ ʢʦʥʩʦʨʮʽʾ Picea abies ʧʨʝʜʩʪʘʚʣʝʥʽ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, 

ʢʩʠʣʦʪʨʦʬʘʤʠ-ʦʙʛʽʛʘʪʥʠʤʠ ʩʘʧʨʦʪʨʦʬʘʤʠ, ʾʭ ʯʘʩʪʢʘ ʩʢʣʘʜʘʻ 57,1 %. 

ʌʘʢʫʣʴʪʘʪʠʚʥʽ ʩʘʧʨʦʪʨʦʬʠ, ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ ʧʨʠʫʨʦʯʝʥʘ ʧʝʨʝʚʘʞʥʦ ʜʦ 

ʞʠʚʦʛʦ ʩʫʙʩʪʨʘʪʫ, ʟʘʡʤʘʶʪʴ 35,7 %. ʆʜʠʥ ʚʠʜ, ʟʦʢʨʝʤʘ Armillaria mellea, 

ʚʽʜʥʝʩʝʥʦ ʜʦ ʛʨʫʧʠ ʢʩʠʣʦʪʨʦʬ-ʬʘʢʫʣʴʪʘʪʠʚʥʠʡ ʧʘʪʦʛʝʥ, ʛʨʫʧʠ ʙʘʟʠʜʽʦʤ ʪʘ 

ʨʠʟʦʤʦʨʬʠ ʷʢʦʛʦ ʚʠʷʚʣʝʥʽ ʷʢ ʥʘ ʚʽʜʤʝʨʣʽʡ ʯʠ ʚʽʜʤʠʨʘʶʯʽʡ ʜʝʨʝʚʠʥʽ, ʪʘʢ ʽ ʥʘ 

ʩʪʦʚʙʫʨʘʭ ʞʠʚʠʭ ʜʝʨʝʚ. 

ʂʦʥʩʦʨʮʽʷ Abies alba ʪʘʢʦʞ ʩʬʦʨʤʦʚʘʥʘ ʪʨʴʦʤʘ ʪʨʦʬʽʯʥʠʤʠ ʛʨʫʧʘʤʠ 

ʤʽʮʝʪʽʚ: ʢʩʠʣʦʪʨʦʬ-ʦʙʛʽʛʘʪʥʠʡ ʩʘʧʨʦʪʨʦʬ (50,0 %), ʢʩʠʣʦʪʨʦʬ-ʬʘʢʫʣʴʪʘʪʠʚʥʠʡ 

ʩʘʧʨʦʪʨʦʬ (33,3 %) ʪʘ ʦʙʣʽʛʘʪʥʠʡ ʧʘʪʦʛʝʥ (16,7 %). ɿʘʛʘʣʦʤ ʙʽʣʴʰʽʩʪʴ ʚʠʜʽʚ 

ʚʠʷʚʣʝʥʠʭ ʛʨʠʙʽʚ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʩʠʤʙʽʦʪʠʯʥʠʭ ʯʠ ʤʫʪʫʘʣʽʩʪʠʯʥʠʭ ʚʽʜʥʦʩʠʥ ʽʟ 

ʷʣʠʮʝʶ ʽ, ʨʦʟʚʠʚʘʶʯʠʩʴ ʥʘ ʚʽʜʤʝʨʣʽʡ ʜʝʨʝʚʠʥʽ, ʻ ʘʢʪʠʚʥʠʤʠ ʫʯʘʩʥʠʢʘʤʠ 

ʙʽʦʢʦʥʚʝʨʩʽʾ ʫ ʣʽʩʽ. 

ʇʨʝʜʩʪʘʚʥʠʢʠ ʤʽʢʦʙʽʦʪʠ, ʘʩʦʮʽʡʦʚʘʥʽ ʽʟ ʜʝʨʝʚʠʥʦʶ Fagus sylvatica, 

ʦʙᾷʻʜʥʘʥʽ ʫ ʪʨʠ ʪʨʦʬʽʯʥʽ ʛʨʫʧʠ ʽ ʥʘʡʙʽʣʴʰ ʯʠʩʣʝʥʥʦʶ ʙʫʣʠ ʬʘʢʫʣʴʪʘʪʠʚʥʽ 

(51,4 %) ʪʘ ʦʙʣʽʛʘʪʥʽ (45,7 %) ʩʘʧʨʦʪʨʦʬʠ. ʊʘʢʦʞ ʟʘʬʽʢʩʦʚʘʥʠʡ ʦʜʠʥ ʚʠʜ ï 

Clathrus archeri, ʷʢʠʡ ʚʠʷʚʠʚʩʷ ʪʠʧʦʚʠʤ ʥʘʜʛʨʫʥʪʦʚʠʤ ʩʘʧʨʦʪʨʦʬʦʤ. ʇʨʠ ʮʴʦʤʫ, 

ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʜʘʥʠʡ ʛʨʠʙ ʻ ʫʥʽʢʘʣʴʥʦʶ ʽ ʮʽʥʥʦʶ ʟʥʘʭʽʜʢʦʶ, ʦʩʢʽʣʴʢʠ 

ʟʘʥʝʩʝʥʠʡ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ ʽ ʤʘʻ ʩʪʘʪʫʩ çʟʥʠʢʘʶʯʠʡè.  

ɼʣʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʽʮʝʪʽʚ ʣʽʩʽʚ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ 

ʭʘʨʘʢʪʝʨʥʘ ʩʧʝʮʽʘʣʽʟʘʮʽʷ ʟʘ ʩʫʙʩʪʨʘʪʫʪʚʦʨʶʚʘʣʴʥʠʤʠ ʜʝʨʝʚʥʠʤʠ ʧʦʨʦʜʘʤʠ (ʪʘʢ 

ʟʚʘʥʽ, ʜʝʨʝʚʘ-ʝʜʠʬʽʢʘʪʦʨʠ ʢʦʥʩʦʨʮʽʾ). ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʚʠʷʚʣʝʥʘ ʚ 

ʤʝʞʘʭ ʤʽʢʦʛʦʨʠʟʦʥʪʫ Fagus sylvatica (37 ʚʠʜʽʚ, 64,8 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʟʥʘʭʽʜʦʢ), ʟʥʘʯʥʦ ʤʝʥʰʝ ʥʘ Picea abies (14 ʚʠʜʽʚ, 24,0 %) ʪʘ Abies alba (6 ʚʠʜʽʚ, 

11,2 %). ɺʠʜʦʚʠʡ ʩʢʣʘʜ ʢʦʥʩʦʨʮʽʾ ʪʘ ʭʘʨʘʢʪʝʨ ʢʦʥʩʦʨʪʠʚʥʠʭ ʚʟʘʻʤʠʥ ʤʽʞ ʾʾ 

ʩʢʣʘʜʥʠʢʘʤʠ ʟʤʽʥʥʽ ʥʘ ʨʽʟʥʠʭ ʬʘʟʘʭ ʦʥʪʦʛʝʥʝʟʫ ʚʠʱʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʪʘ ʫ 

ʨʽʟʥʠʭ ʙʽʦʛʝʦʮʝʥʦʟʘʭ, ʟʦʢʨʝʤʘ ʟʥʘʯʥʠʤʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʠʭ ʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ. 
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ɿʛʽʜʥʦ ʨʦʟʧʦʜʽʣʫ ʤʽʢʦʙʽʦʪʠ ʣʽʩʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba ʫ ʇʦʢʫʪʩʴʢʦ-

ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ʟʘ ʤʽʢʦʛʦʨʠʟʦʥʪʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ 

ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʧʨʠʫʨʦʯʝʥʘ ʜʦ ʞʠʪʪʷ ʫ ʥʘʜʛʨʫʥʪʦʤʫ ʛʦʨʠʟʦʥʪʽ (ʨʠʩ. 4.3).  

 

ʈʠʩ. 4.3. ʈʦʟʧʦʜʽʣ ʟʘ ʤʽʢʦʛʦʨʠʟʦʥʪʘʤʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʤʽʢʦʙʽʦʪʠ (ʰʪʫʢ) ʣʽʩʽʚ 

ʟʘ ʫʯʘʩʪʶ Abies alba ʫ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ. ʇʨʠʤʽʪʢʘ: ʦʜʠʥ ʚʠʜ 

ʤʽʛ ʪʨʘʧʣʷʪʠʩʷ ʫ ʨʽʟʥʠʭ ʤʽʢʦʛʦʨʠʟʦʥʪʘʭ 

 

ʋ ʢʦʤʣʝʚʦʤʫ ʪʘ ʢʦʨʝʥʝʚʦʤʫ ʛʦʨʠʟʦʥʪʘʭ ʟʦʩʝʨʝʜʞʝʥʽ ʧʨʝʜʩʪʘʚʥʠʢʠ 

ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʦʙʽʦʪʠ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʪʨʦʬʽʯʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʷʢʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʚʦʻʾ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʚʘʛʦʤʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʛʘʣʴʥʠʡ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʜʝʨʝʚʦʩʪʘʥʫ. 

ʊʘʢ, ʥʘ ʢʦʨʽʥʥ,̔ ʥʘ ʥʠʞʥʽʭ ʯʘʩʪʠʥʘʭ ʩʪʦʚʙʫʨʽʚ, ʥʘ ʧʝʥʴʢʘʭ ʽ ʩʪʦʚʙʫʨʘʭ ʞʠʚʠʭ 

ʜʝʨʝʚ Abies alba ʨʦʟʚʠʚʘʶʪʴʩʷ ʙʘʟʠʜʽʦʤʠ Heterobasidion abietinum, ʘ ʥʘ Picea 

abies ï H. Parviporum (ʨʠʩ. 4.4 ʘ), ʷʢʽ ʩʧʨʠʯʠʥʷʶʪʴ ʩʪʨʦʢʘʪʫ ʷʜʨʦʚʫ ʛʥʠʣʴ 

ʜʝʨʝʚʠʥʠ ʪʘ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʽ ʻ ʦʜʥʠʤʠ ʽʟ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ ʟʙʫʜʥʠʢʽʚ 

ʤʽʢʦʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʤʘʩʦʚʦʛʦ ʚʩʠʭʘʥʥʷ ʭʚʦʡʥʠʭ ʣʽʩʽʚ. ʎʽ 

ʤʘʢʨʦʤʽʮʝʪʠ ʤʘʩʦʚʦ ʫʨʘʞʘʶʪʴ ʜʝʨʝʚʦʩʪʘʥʠ ʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʪʨʘʪʠ ʟʥʘʯʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʜʝʨʝʚʠʥʠ ʪʘ ʟʥʠʞʝʥʥʷ ʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʣʽʩʽʚ. ʊʘʢʦʞ ʚʝʜʫʪʴ ʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʨʽʜʢʦʣʽʩʴ ʚʥʘʩʣʽʜʦʢ ʧʦʩʪʫʧʦʚʦʛʦ ʦʩʣʘʙʣʝʥʥʷ, ʚʽʜʤʠʨʘʥʥʷ ʽ 

ʚʠʧʘʜʘʥʥʷ ʜʝʨʝʚ ʫ ʥʘʩʘʜʞʝʥʥʷʭ.  ɺ ʦʩʣʘʙʣʝʥʠʭ ʜʝʨʝʚ ʟʥʠʞʫʻʪʴʩʷ ʪʠʩʢ ʞʠʚʠʮʽ, 

ʷʢʘ ʬʽʟʽʦʣʦʛʽʯʥʦ ʽ ʤʝʭʘʥʽʯʥʦ ʟʘʭʠʱʘʻ ʜʝʨʝʚʥʽ ʨʦʩʣʠʥʠ ʚʽʜ ʧʦʰʢʦʜʞʝʥʥʷ 
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ʢʦʤʘʭʘʤʠ-ʢʩʠʣʦʬʘʛʘʤʠ, ʨʝʧʨʦʜʫʢʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʷʢʠʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʝʨʝʛʫʣʷʨʥʠʤʠ ʽʥʪʝʨʚʘʣʘʤʠ, ʘʣʝ ʟʘʛʘʣʦʤ ʪʠʧʦʚʘ ʜʣʷ ʦʩʣʘʙʣʝʥʠʭ ʣʽʩʦʩʪʘʥʽʚ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʩʪʘʥʽ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʨʝʩʫ (D²az-Y§¶ez et al., 2019) 

ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʤʽʮʝʪʽʚ ʨʦʩʪʝ ʽ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʤʝʞʘʭ ʩʪʦʚʙʫʨʦʚʦʛʦ 

ʤʽʢʦʛʦʨʠʟʦʥʪʫ. ʅʘʩʘʤʧʝʨʝʜ ʮʝ ʛʨʠʙʠ-ʪʨʫʪʦʚʠʢʠ, ʷʢʽ, ʦʩʝʣʷʶʯʠʩʴ ʥʘ ʩʪʦʚʙʫʨʘʭ 

ʜʝʨʝʚ, ʚʝʜʫʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʨʽʟʥʦʛʦ ʪʠʧʫ ʛʥʠʣʝʡ (ʷʜʨʦʚʽ, ʟʘʙʦʣʦʥʝʚʽ, ʤʽʰʘʥʽ, 

ʢʦʨʦʟʽʡʥʽ ʯʠ ʜʝʩʪʨʫʢʪʠʚʥʽ), ʧʦʩʪʫʧʦʚʦ ʦʩʣʘʙʣʶʶʯʠ ʨʦʩʣʠʥʫ. ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʭ ʚʠʜʽʚ ʤʠ ʚʽʜʟʥʘʯʠʣʠ ʚʠʜʠ: Gloeophyllum odoratum, Inonotus obliquus, 

Climacocystis borealis, Laetiporus sulphureus, Fomitopsis rosea, Phellinus hartigii 

(ʨʠʩ. 4.4 ʙ), Ph. Igniarius, Fomitopsis pinicola (ʨʠʩ. 4.4 ʚ), Fomes fomentarius ʪʘ ʽʥ. 

   

ʈʠʩ. 4.4. ɹʘʟʠʜʽʦʤʠ Heterobasidion parviporum (ʘ) Phellinus hartigii (ʙ) ʪʘ 

Fomitopsis pinicola (ʚ) 

 

ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʜʝʷʢʽ ʚʠʜʠ (ʥʘʧʨʠʢʣʘʜ, Trichaptum abietinum ʪʘ 

Fomitopsis pinicola) ʚʽʜʤʽʯʝʥʽ ʦʜʥʦʯʘʩʥʦ ʫ ʤʽʢʦʛʦʨʠʟʦʥʪʘʭ ʨʽʟʥʠʭ ʚʠʜʽʚ ʜʝʨʝʚʥʠʭ 

ʨʦʩʣʠʥ. ʊʠʧʦʚʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʜʘʥʦʾ ʛʨʫʧʠ ʚʠʷʚʠʣʠʩʷ ʥʘʩʪʫʧʥʽ ʚʠʜʠ: 

Amylocorticium subsulphureum, Vuilleminia comedens, Gloeophyllum abietinum,  

Irpex lacteus (ʨʠʩ. 4.5 ʘ), Pycnoporellus  alboluteus, T. Fuscoviolaceum, T. Abietinum 

(ʨʠʩ. 4.5 ʙ), Chondrostereum purpureum (ʨʠʩ. 4.5 ʚ), Cerioporus varius ʪʘ ʽʥ. 
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ʈʠʩ. 4.5. Irpex lacteus (ʘ) Trichaptum abietinum (ʙ) ʪʘ Chondrostereum 

purpureum (ʚ) 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʝʷʢʽ ʚʠʜʠ ʤʘʢʨʦʤʽʮʝʪʽʚ ʨʦʟʧʦʯʠʥʘʶʪʴ ʫʪʠʣʽʟʘʮʽʶ 

ʚʽʜʤʝʨʣʦʾ ʜʝʨʝʚʠʥʠ/ʩʫʙʩʪʨʘʪʫ ʱʝ ʫ ʢʩʝʨʦʬʽʣʴʥʠʭ ʫʤʦʚʘʭ ʢʨʦʥʠ ʪʘ ʛʨʫʧʫʶʪʴʩʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʠʭ ʽ ʪʨʦʬʽʯʥʠʭ ʫʧʦʜʦʙʘʥʴ ʦʢʨʝʤʠʭ ʚʠʜʽʚ, ʱʦ ʚʭʦʜʷʪʴ 

ʜʦ ʾʭʥʴʦʛʦ ʩʢʣʘʜʫ. 

ʋ ʧʨʠʢʦʨʝʥʝʚ̔ʡ ʯʘʩʪʠʥʽ ʩʪʦʚʙʫʨʽʚ ʞʠʚʠʭ ʜʝʨʝʚ ʚʠʷʚʣʝʥʦ ʙʘʟʠʜʽʦʤʠ 

Ganoderma applanatum ʪʘ G. resinaceum, ʷʢʽ ʩʧʨʠʯʠʥʶʶʪʴ ʩʚʽʪʣʦ-ʞʦʚʪʫ 

ʦʢʦʨʝʥʢʦʚʫ ʪʘ ʢʦʨʝʥʝʚʫ ʛʥʠʣʴ ʢʦʨʦʟʽʡʥʦ-ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʪʠʧʫ, ʱʦ ʨʦʙʠʪʴ ʜʝʨʝʚʘ 

ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʤʠ ʜʦ ʚʧʣʠʚʫ ʚʽʪʨʦʚʘʣʽʚ. ʊʘʢʦʞ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ  ʧʣʦʜʦʚʽ 

ʪʽʣʘ ʥʝ ʤʝʥʰ ʥʝʙʝʟʧʝʯʥʦʛʦ ʚʠʜʫ ʬʽʪʦʧʘʪʦʛʝʥʥʦʛʦ ʛʨʠʙʘ ï Armillaria mellea, ̫ ʢʠʡ 

ʻ ʥʝʙʝʟʧʝʯʥʠʤ ʧʘʨʘʟʠʪʦʤ ʜʣʷ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʜʝʨʝʚ ʪʘ ʢʫʱʽʚ, ʩʧʨʠʯʠʥʷʶʯʠ ʙʽʣʫ 

ʟʘʙʦʣʦʥʝʚʫ ʛʥʠʣʴ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʩʣʘʙʣʝʥʥʷ ʪʘ ʟʘʛʠʙʝʣʽ ʨʦʩʣʠʥ.  

ʋ ʦʙʩʪʝʞʫʚʘʥʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ ʟʘʬʽʢʩʦʚʘʥʦ ʧʣʦʜʦʚʽ ʪʽʣʘ ʩʘʧʨʦʪʨʦʬʥʦʛʦ 

ʛʘʩʪʝʨʦʤʽʮʝʪʫ Clathrus archeri (ʨʠʩ. 4.6 ʘ). ɺʠʜ ʻ ʥʝʪʠʧʦʚʠʤ ʚʠʜʦʤ ʜʣʷ ʬʣʦʨʠ 

ʋʢʨʘʾʥʠ ʽ ʚʽʜʦʤʠʡ ʩʚʦʻʶ ʽʥʚʘʟʽʡʥʦʶ ʧʨʠʨʦʜʦʶ. ɺʠʷʚʣʝʥʥʷ C. Archeri ʚʢʘʟʫʻ ʥʘ 

ʟʤʽʥʠ ʚ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʣʽʩʽʚ. ʅʘʷʚʥʽʩʪʴ ʤʽʮʝʪʘ ʤʦʞʝ ʙʫʪʠ 

ʽʥʜʠʢʘʪʦʨʦʤ ʟʤʽʥ ʫ ʩʢʣʘʜʽ ʛʨʠʙʥʦʾ ʙʽʦʪʠ ʣʽʩʫ ʯʝʨʝʟ ʚʧʣʠʚ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ, 

ʪʘʢʠʭ ʷʢ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʣʽʩʫ ʯʠ ʚʧʣʠʚ ʣʶʜʠʥʠ. ʇʦʜʘʣʴʰʠʡ 

ʤʦʥʽʪʦʨʠʥʛ ʡʦʛʦ ʧʦʧʫʣʷʮʽʾ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʜʠʥʘʤʽʢʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 
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ʮʴʦʛʦ ʚʠʜʫ, ʘ ʪʘʢʦʞ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʤʽʩʮʝʚʽ ʝʢʦʩʠʩʪʝʤʠ.  

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚʘʞʣʠʚʦʶ ʩʪʘʣʘ ʟʥʘʭʽʜʢʘ ʧʣʦʜʦʚʠʭ ʪʽʣ Hericium 

coralloides, ʷʢʠʡ ʻ ʯʝʨʚʦʥʦʢʥʠʞʥʠʤ ʚʠʜʦʤ ʜʣʷ ʋʢʨʘʾʥʠ ʽ ʤʘʻ ʩʪʘʪʫʩ çʚʨʘʟʣʠʚʠʡè 

(ʨʠʩ. 4.6 ʙ). ʎʷ ʟʥʘʭʽʜʢʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʫ ʮʽʥʥʽʩʪʴ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ, ʦʩʢʽʣʴʢʠ ʤʽʮʝʪ ʻ ʪʠʧʦʚʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʩʪʘʨʦʚʽʢʦʚʠʭ 

ʣʽʩʽʚ ʽʟ ʚʠʩʦʢʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ.  

   

ʈʠʩ. 4.6. Clathrus archeri (ʘ) ʪʘ Hericium coralloides (ʙ) 

 

Hericium coralloides ʧʦʪʨʝʙʫʻ ʥʘʷʚʥʦʩʪʽ ʩʪʘʨʠʭ ʘʙʦ ʤʝʨʪʚʠʭ ʜʝʨʝʚ, 

ʧʝʨʝʚʘʞʥʦ ʭʚʦʡʥʠʭ, ʥʘ ʷʢʠʭ ʚʽʥ ʬʦʨʤʫʻ ʩʚʦʾ ʧʣʦʜʦʚʽ ʪʽʣʘ. ʎʝ ʧʽʜʢʨʝʩʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʤʽʥʽʤʽʟʘʮʽʾ ʚʪʨʫʯʘʥʥʷ ʫ ʧʨʠʨʦʜʥʽ ʧʨʦʮʝʩʠ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ, ʪʘʢʠʭ ʷʢ 

ʚʠʜʘʣʝʥʥʷ ʤʝʨʪʚʦʾ ʜʝʨʝʚʠʥʠ, ʷʢʘ ʻ ʚʘʞʣʠʚʠʤ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʙʘʛʘʪʴʦʭ ʨʽʜʢʽʩʥʠʭ 

ʽ ʯʝʨʚʦʥʦʢʥʠʞʥʠʭ ʚʠʜʽʚ. ɺʠʷʚʣʝʥʥʷ ʮʴʦʛʦ ʛʨʠʙʘ ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʦʩʠʣʝʥʥʷ ʟʘʭʦʜʽʚ ʦʭʦʨʦʥʠ ʪʝʨʠʪʦʨʽʾ, ʟʦʢʨʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʤʽʩʮʴ ʡʦʛʦ 

ʟʨʦʩʪʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʙʝʨʝʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʨʦʟʚʠʪʢʫ ʚʠʜʫ. ʊʘʢʦʞ ʜʦʮʽʣʴʥʦ ʚʢʣʶʯʠʪʠ ʮʝʡ ʨʝʛʽʦʥ ʜʦ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʦʥ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʧʨʦʛʨʘʤ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. 

ʅʘʡʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ (1 ʚʠʜ) ʙʫʣʠ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʞʠʪʪʷ ʫ ʢʨʦʥʦʚʦʤʫ 

ʛʦʨʠʟʦʥʪʽ. ʊʘʢ, ʫ ʢʨʦʥʽ ʨʦʩʪʫʯʠʭ ʜʝʨʝʚ Abies alba ʚʽʜʤʽʯʝʥʽ ʪʠʧʦʚʽ ʧʨʦʷʚʠ 

ʽʥʬʽʢʫʚʘʥʥʷ ʤʝʣʘʤʧʩʦʨʦʶ ʨʦʛʦʚʠʢʦʚʦʶ (Melampsorella caryophyllacearum), ʷʢʘ 

ʻ ʟʙʫʜʥʠʢʦʤ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʦ ʾ ʭʚʦʨʦʙʠ ʷʣʠʮʽ ʽ ʥʘʨʘʟʽ ʤʘʩʦʚʦ 

ʧʦʰʠʨʶʻʪʴʩʷ ʫ ʣʽʩʘʭ ʜʦʩʣʽʜʥʦʛʦ ʨʝʛʽʦʥʫ (Kulbanska et al.,  2024).  
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ʊʘʙʣʠʮʷ 4.3 

ʈʦʟʧʦʜʽʣ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʤʽʢʦʙʽʦʪʠ ʣʽʩʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba (ʟʘ ʪʨʦʬʽʯʥʦʶ 

ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ, ʤʽʢʦʛʦʨʠʟʦʥʪʘʤʠ ʪʘ ʽʥʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ) 

ʃʘʪʠʥʩʴʢʘ ʥʘʟʚʘ ʊʨʦʬʽʯʥʘ 

ʩʧʝʮʽʘʣʽʟʘʮʽʷ 

ʄʽʢʦʛʦʨʠʟʦʥʪ ʊʨʘʧʣʷʥʥʷ, 

ʙʘʣ  

ʏʠʩʝʣʴʥʽʩʪʴ, 

ʙʘʣ 

Picea abies 

Heterobasidion parviporum 

Niemelª & Korhonen 1988 

ʂ-ʌʉ  1,2,3 2 2 

Armillaria mellea (Vahl) P. 

Kumm., 1871 

ʂ-ʌʇ 1,2,3 3 3 

Climacocystis borealis (Fr.) Kotl. 

& Pouzar., 1958 

ʂ-ʆʉ 2,3,4 1 1 

Fomitopsis pinicola (Sw.) P. Karst. 

1881 

ʂ-ʌʉ 2,4 3 2 

Fomitopsis rosea (Alb. & 

Schwein.) P. Karst. 1881 

ʂ-ʌʉ 2,3,4 1 1 

Trichaptum fuscoviolaceum 

(Ehrenb.) Ryvarden 1972 

ʂ-ʆʉ 2 2 4 

Trichaptum abietinum (Pers. Ex 

J.F. Gmel.) Ryvarden, 1972 

ʂ-ʆʉ 2 2 3 

Amylocorticium subsulphureum 

(P. Karst.) Pouzar 1959 

ʂ-ʆʉ 2 1 3 

Henningsomyces candidus (Pers.)  

Kuntze 1898 

ʂ-ʆʉ 3 + 2 

Pycnoporellus alboluteus (Ellis & 

Everh.) Kotl. & Pouzar 1963 

ʂ-ʆʉ 2 + 3 

Gloeophyllum abietinum (Fr.) P. 

Karst. 1882 

ʂ-ʆʉ 2 1 + 

Gloeophyllum odoratum (Wulfen) 

Imazeki, 1943 

ʂ-ʌʉ 4 1 + 

Abies alba 

Heterobasidion abietinum 

Niemelª & Korhonen 1988 

ʂ-ʌʉ 3 2 2 

Trichaptum abietinum (Dicks.: Fr.) 

Ryvarden 1972 

ʂ-ʆʉ 2 2 3 

Hericium coralloides (Scop.: Fr.) 

Pers 1974 

ʂ-ʆʉ 2 + 3 

Melampsorella cerastii (Pers.) J. 

Schrºt. 1887 

ʆʇ 4,5 2 1 

Phellinus hartigii (Allesch. & 

Schnabl) Pat., 1903 

ʂ-ʌʉ 2,3,4 2 1 

Gloeophyllum abietinum (Fr.) P. 

Karst. 1882 

ʂ-ʆʉ 2 1 + 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ.4.3 

ʃʘʪʠʥʩʴʢʘ ʥʘʟʚʘ ʊʨʦʬʽʯʥʘ 

ʩʧʝʮʽʘʣʽʟʘʮʽʷ 

ʄʽʢʦʛʦʨʠʟʦʥʪ ʊʨʘʧʣʷʥʥʷ, 

ʙʘʣ  

ʏʠʩʝʣʴʥʽʩʪʴ, 

ʙʘʣ 

Fagus sylvatica 

Nectria ditissima Tul. & C. Tul. 

1865 

ʂ-ʌʉ 4 2 2 

Neonectria coccinea (Pers.) 

Rossman & Samuels, 1999 

ʂ-ʌʉ 2 2 2 

Nectria cinnabarina (Tode) Fr. 

1849 

ʂ-ʌʉ 2 2 1 

Nectria galligena Bres. 1901 ʂ-ʌʉ 2 3 2 

Stereum hirsutum (Willd.) Pers. 

1800 

ʂ-ʌʉ 2,5 3 3 

Irpex lacteus (Fr.: Fr.) Fr. 1828 ʂ-ʆʉ 2 1 2 

Chondrostereum purpureum (Fr.) 

Pouzar 1959 

ʂ-ʆʉ 2 2 3 

Vuilleminia comedens (Nees.: Fr.) 

Maire 1902 

ʂ-ʆʉ 2 1 1 

Schizophyllum commune Fr. 1815 ʂ-ʌʉ 2 3 2 

Cerioporus varius (Pers.) Zmitr. & 

Kovalenko, 2016 

ʂ-ʆʉ 2 1 1 

Laetiporus sulphureus (Bull.: Fr.) 

Murrill 1920 

ʂ-ʌʉ 4 3 1 

Ganoderma applanatum (Pers.: 

Wallr.) Pat. 1887 

ʂ-ʌʉ 3,4 1 1 

Ganoderma resinaceum Boud. 

1889 

ʂ-ʌʉ 2,4 1 1 

Ramaria aurea (Fr.) Qu®l. 1888 ʂ-ʆʉ 2 2 3 

Inonotus obliquus (Pers.) Pil§t 

1942 

ʂ-ʌʉ 4 + + 

Phellinus igniarius (L.) Qu®l. 1886 ʂ-ʌʉ 2,4 2 2 

Daedalea quercina (L.) Pers. 1801 ʂ-ʌʉ 2 2 2 

Fomes fomentarius (L.) Fr. 1849 ʂ-ʌʉ 2,4 4 2 

Fomitopsis pinicola (Sw.) P. Karst. 

1881 

ʂ-ʌʉ 4 3 3 

Melogramma spiniferum (Wallr.) 

De Not., 1863 

ʂ-ʆʉ 2,5 1 1 

Trichoderma sulphureum 

(Schwein.) Jaklitsch & Voglmayr, 

2014 

ʂ-ʆʉ 2 1 1 

Diatrype disciformis (Hoffm.) Fr., 

1849 

ʂ-ʆʉ 2 1 1 

 

https://www.indexfungorum.org/names/NamesRecord.asp?RecordID=194860
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ.4.3 

ʃʘʪʠʥʩʴʢʘ ʥʘʟʚʘ ʊʨʦʬʽʯʥʘ 

ʩʧʝʮʽʘʣʽʟʘʮʽʷ 

ʄʽʢʦʛʦʨʠʟʦʥʪ ʊʨʘʧʣʷʥʥʷ, 

ʙʘʣ  

ʏʠʩʝʣʴʥʽʩʪʴ, 

ʙʘʣ 

Kretzschmaria deusta (Hoffm.) 

P.M.D. Martin, 1970 

ʂ-ʆʉ 2 1 1 

Xylaria polymorpha (Pers.) Grev., 

1824 

ʂ-ʆʉ 2,3 1 2 

Plicaturopsis crispa (Pers.) D.A. 

Reid, 1964 

ʂ-ʆʉ 2 1 1 

Panellus stipticus (Bull.) P. Karst., 

1879 

ʂ-ʆʉ 2 1 1 

Radulomyces molaris (Chaillet ex 

Fr.) M.P. Christ., 1960 

ʂ-ʆʉ 2 2 2 

Calocera cornea (Batsch) Fr., 

1827 

ʂ-ʆʉ 2,3 2 2 

Dacrymyces stillatus Nees, 1817 ʂ-ʆʉ 2,3 1 1 

Trametopsis cervina (Schwein.) 

TomsovskĨ, 2008 

ʂ-ʌʉ 4 1 2 

Bjerkandera adusta (Willd.) P. 

Karst., 1879 

ʂ-ʌʉ 2 1 2 

Daedaleopsis confragosa (Bolton) 

J. Schrºt., 1888 

ʂ-ʌʉ 4 1 1 

Cerioporus mollis (Sommerf.) 

Zmitr. & Kovalenko, 2016 

ʂ-ʆʉ 2,4 1 1 

Trametes versicolor (L.) Lloyd, 

1920 

ʂ-ʌʉ 2,3 3 3 

Clathrus archeri (Berk.) Dring, 

1980 

ʅʉ 2 + + 

ʇʨʠʤʽʪʢʘ: ʂ-ʌʉ ï ʢʩʠʣʦʪʨʦʬ-ʬʘʢʫʣʴʪʘʪʠʚʥʠʡ ʩʘʧʨʦʪʨʦʬ, ʂ-ʌʇ ï ʢʩʠʣʦʪʨʦʬ-ʬʘʢʫʣʴʪʘʪʠʚʥʠʡ ʧʘʨʘʟʠʪ, ʂ-ʆʉ ï 

ʢʩʠʣʦʪʨʦʬ-ʦʙʛʽʛʘʪʥʠʡ ʩʘʧʨʦʪʨʦʬ, ʆʇ ï ʦʙʣʽʛʘʪʥʠʡ ʧʘʨʘʟʠʪ 

 

 

ʇʦʢʘʟʥʠʢʠ  ʪʨʘʧʣʷʥʥʷ ʪʘ ʯʠʩʝʣʴʥʦʩʪʽ ʚʠʜʽʚ ʯʘʩʪʢʦʚʦ ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ. 

ʅʘʧʨʠʢʣʘʜ, ʚʠʜʠ Armillaria mellea, Fomes fomentarius, Fomitopsis pinicola, Nectria 

galligena, Schizophyllum commune, Stereum hirsutum, Trichaptum fuscoviolaceum 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʦʜʠʥʘʢʦʚʦ ʚʠʩʦʢʠʤʠ (3-4 ʙʘʣʠ) ʧʦʢʘʟʥʠʢʘʤʠ ʪʨʘʧʣʷʥʥʷ 

ʽ ʯʠʩʝʣʴʥʦʩʪʽ ʚ ʤʝʞʘʭ ʜʦʩʣʽʜʥʠʭ ʪʝʨʠʪʦʨʽʡ.  

ɸʥʘʣʦʛʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʽ ʜʣʷ ʚʠʜʽʚ, ʷʢ ̔ʪʨʘʧʣʷʶʪʴʩʷ ʜʫʞʝ 

ʨʽʜʢʦ (+) ʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʠʟʴʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʢʽʣʴʢʦʩʪʽ ʦʩʦʙʠʥ ʥʘ ʦʜʠʥʠʮʶ 

ʥʘʩʝʣʝʥʦʛʦ ʧʨʦʩʪʦʨʫ. ʎʝ ï Inonotus obliquus ʪʘ Clathrus archeri. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ 
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ʜʘʥʽ ʧʦʢʘʟʥʠʢʠ ʻ ʫʤʦʚʥʠʤʠ ʽ ʢʦʣʠʚʘʶʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʢʫ, ʧʦʛʦʜʥʠʭ ʫʤʦʚ, 

ʜʝʨʝʚʦʩʪʘʥʫ, ʤʽʢʨʦʢʣʽʤʘʪʫ, ʩʫʙʩʪʨʘʪʫ ʪʘ ʽʥ.  

ɻʨʠʙʥʘ ʙʽʦʪʘ ɿʝʤʣʽ ʷʚʣʷʻ ʩʦʙʦʶ ʦʜʥʫ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʾʾ ʩʢʣʘʜʥʠʢʽʚ, ʷʢʘ 

ʟʜʽʡʩʥʶʻ ʙʽʦʜʝʩʪʨʫʢʮʽʶ, ʟʘʙʝʟʧʝʯʫʻ ʽ ʧʽʜʪʨʠʤʫʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʠʱʠʭ ʨʦʩʣʠʥ, ʘ 

ʪʘʢʦʞ ʻ ʮʽʥʥʠʤ ʨʝʩʫʨʩʦʤ ʭʘʨʯʦʚʦʾ ʽ ʣʽʢʘʨʩʴʢʦʾ ʩʠʨʦʚʠʥʠ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʛʨʠʙʥʘ ʙʽʦʪʘ, 

ʾʾ ʫʯʘʩʪʴ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʙʽʦʩʬʝʨʠ, ʨʦʣʴ ʛʨʠʙʽʚ ʫ ʛʣʦʙʘʣʴʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʨʦʮʝʩʘʭ 

ʧʨʠ ʫʪʠʣʽʟʘʮʽʾ ʙʽʦʤʘʩʠ, ʟʥʘʯʝʥʥʷ ʛʨʠʙʽʚ ʨʽʟʥʠʭ ʛʨʫʧ ʜʣʷ ʨʦʟʚʠʪʢʫ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ, 

ʩʪʨʫʢʪʫʨʘ ʽ ʚʟʘʻʤʠʥʠ ʚʠʜʽʚ ʫ ʤʝʞʘʭ ʤʽʢʦʮʝʥʦʟʽʚ ʟ ʽʥʰʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ, ʚʣʘʩʪʠʚʦʩʪʽ 

ʛʨʠʙʽʚ ʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʞʠʪʪʽ ʣʶʜʠʥʠ, ʘ ʪʘʢʦʞ ʙʘʛʘʪʦ ʽʥʰʠʭ ʘʩʧʝʢʪʽʚ ʜʦʩʣʽʜʞʝʥʽ ʽ 

ʦʮʽʥʝʥʽ ʫ ʥʝʜʦʩʪʘʪʥʽʡ ʩʪʫʧʝʥʽ. ʊʦʤʫ ʟʥʘʥʥʷ ʧʨʦ ʚʠʜʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʯʠʩʝʣʴʥʽʩʪʴ 

ʧʦʧʫʣʷʮʽʾ, ʫʤʦʚʠ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ, ʝʢʦʣʦʛʽʯʥʫ ʪʘ ʪʨʦʬʽʯʥʫ ʩʧʝʮʽʘʣʽʟʘʮʽʶ, ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʙʽʦʮʝʥʦʟʫ, ʥʝʚʽʜᾷʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʷʢʦʛʦ 

ʚʠʩʪʫʧʘʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ ʮʘʨʩʪʚʘ ɻʨʠʙʠ. 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘʢʩʦʥʦʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ ʚʠʜʽʚ 

ʧʦʢʘʟʘʚ, ʱʦ ʫ ʭʦʜʽ ʤʽʢʦʣʦʛʽʯʥʦʾ ʝʢʩʧʝʜʠʮʽʾ ʚʠʦʢʨʝʤʣʝʥʦ 18,5 % ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʚʽʜʜʽʣʫ 

Ascomycota ʪʘ 81,5 % ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʚʽʜʜʽʣʫ Basidiomycota ʮʘʨʩʪʚʘ Fungi.  ɺʠʷʚʣʝʥʘ 

ʛʨʠʙʥʘ ʙʽʦʪʘ ʥʘʣʝʞʘʪʴ ʜʦ 5 ʢʣʘʩʽʚ, 6 ʧʽʜʢʣʘʩʽʚ, 13 ʧʦʨʷʜʢʽʚ, 4 ʧʽʜʧʦʨʷʜʢʽʚ, 31 ʨʦʜʠʥʠ, 

45 ʨʦʜʽʚ. ʅʘʡʙʽʣʴʰ ʯʠʩʝʣʴʥʠʤ ʚʠʷʚʠʚʩʷ ʧʦʨʷʜʦʢ Polyporales, ʜʦ ʷʢʦʛʦ ʚʽʜʥʝʩʝʥʽ 

31,4 % ʚʠʜʽʚ ʤʽʢʦʙʽʦʪʠ. ʅʘʡʤʝʥʰ ʯʠʩʝʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʦʨʷʜʢʠ Corticiales, 

Gomphales, Phallales, Pucciniales ʪʘ Tremellales, ʜʦ ʷʢʠʭ ʚʽʜʥʝʩʝʥʽ ʧʦ 1,9 % ʚʠʜʽʚ 

ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʢʦʞʥʦʛʦ ʧʦʨʷʜʢʫ. 

ʉʝʨʝʜ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʤʽʢʦʙʽʦʪʠ ʣʽʩʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba ʫ 

ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ʚʠʦʢʨʝʤʣʝʥʦ ʥʘʩʪʫʧʥʽ ʝʢʦʣʦʛʽʯʥʽ ʛʨʫʧʠ: 

ʢʩʠʣʦʪʨʦʬ-ʬʘʢʫʣʴʪʘʪʠʚʥʠʡ ʩʘʧʨʦʪʨʦʬ, ʢʩʠʣʦʪʨʦʬ-ʬʘʢʫʣʴʪʘʪʠʚʥʠʡ ʧʘʪʦʛʝʥ, 

ʢʩʠʣʦʪʨʦʬ-ʦʙʛʽʛʘʪʥʠʡ ʩʘʧʨʦʪʨʦʬ, ʦʙʣʽʛʘʪʥʠʡ ʧʘʪʦʛʝʥ ʪʘ ʥʘʜʛʨʫʥʪʦʚʠʡ ʩʘʧʨʦʪʨʦʬ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ, ʱʦ ʫ ʩʢʣʘʜʽ ʚʠʚʯʝʥʦʾ ʤʽʢʦʬʣʦʨʠ 

ʜʦʤʽʥʫʶʯʝ ʧʦʣʦʞʝʥʥʷ ʟʘʡʤʘʶʪʴ ʩʘʧʨʦʢʩʠʣʦʪʨʦʬʠ, ʱʦ ʟʘʛʘʣʦʤ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ 

ʨʦʟʢʣʘʜʘʥʥʽ ʤʝʨʪʚʦʾ ʜʝʨʝʚʠʥʠ, ʚʽʜʽʛʨʘʶʯʠ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʧʨʦʮʝʩʘʭ ʜʝʩʪʨʫʢʮʽʾ ʪʘ 

ʢʨʫʛʦʦʙʽʛʫ ʨʝʯʦʚʠʥ ʚ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤʘʭ. ɿʥʘʯʥʦ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʚʠʜʽʚ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʙʣʽʛʘʪʥʽ ʽ ʬʘʢʫʣʴʪʘʪʠʚʥʽ ʧʘʪʦʛʝʥʠ, ʘ ʪʘʢʦʞ ʛʫʤʫʩʦʚʽ ʩʘʧʨʦʪʨʦʬʠ.  
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ʊʠʧʦʚʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʛʨʫʧʠ ʢʩʠʣʦʪʨʦʬ-ʬʘʢʫʣʴʪʘʪʠʚʥʠʡ ʩʘʧʨʦʪʨʦʬ ʻ 

ʛʨʠʙʠ-ʪʨʫʪʦʚʠʢʠ ï Daedalea quercina, Fomitopsis pinicola, Heterobasidion abietinum, 

Heterobasidion parviporum, Inonotus obliquus, Phellinus hartigii, Ph. Igniarius ʪʘ ʽʥ. 

ʊʠʧʦʚʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʛʨʫʧʠ ʢʩʠʣʦʪʨʦʬ-ʬʘʢʫʣʴʪʘʪʠʚʥʠʡ ʧʘʪʦʛʝʥ ʻ ʾʩʪʽʚʥʠʡ ʛʨʠʙ 3 

ʢʘʪʝʛʦʨʽʾ ï Armillaria mellea, ʷʢʠʡ ʻ ʪʘʢʦʞ ʥʝʙʝʟʧʝʯʥʠʤ ʬʽʪʦʧʘʪʦʛʝʥʦʤ, ʷʢʠʡ ʬʦʨʤʫʻ 

ʢʦʥʩʦʨʪʠʚʥʽ ʟʚᾷʷʟʢʠ ʟ ʢʦʨʽʥʥʷʤ ʭʚʦʡʥʠʭ ʽ ʣʠʩʪʷʥʠʭ ʜʝʨʝʚ, ʦʩʝʣʷʶʯʠʩʴ ʚʝʣʠʢʠʤʠ 

ʛʨʫʧʘʤʠ ʙʽʣʷ ʩʪʦʚʙʫʨʽʚ ʞʠʚʠʭ ʜʝʨʝʚ, ʥʘ ʪʨʫʭʣʷʚʽʡ ʜʝʨʝʚʠʥʽ, ʚʠʢʣʠʢʘʻ ʙʽʣʫ ʟʘʙʦʣʦʥʝʚʫ 

ʢʦʨʝʥʝʚʫ ʽ ʦʢʦʨʝʥʢʦʚʫ ʛʥʠʣʴ. ɼʦ ʛʨʫʧʠ ʢʩʠʣʦʪʨʦʬ-ʦʙʛʽʛʘʪʥʠʡ ʩʘʧʨʦʪʨʦʬ ʚʽʜʥʝʩʝʥʦ 

Amylocorticium subsulphureum, Diatrype disciformis, Kretzschmaria deusta, Melogramma 

spiniferum, Panellus stipticus, Plicaturopsis crispa, Radulomyces molaris, Trichaptum 

abietinum, Trichoderma sulphureum, Xylaria polymorpha ʪʘ ʽʥ. ʆʙʣʽʛʘʪʥʽ ʧʘʪʦʛʝʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʟʙʫʜʥʠʢʦʤ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʚʠʜʥʦʾ ʭʚʦʨʦʙʠ ʷʣʠʮʽ ï Melampsorella 

cerastii. ʉʝʨʝʜ ʛʫʤʫʩʦʚʠʭ ʩʘʧʨʦʪʨʦʬʽʚ ʚʜʘʣʦʩʷ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʣʠʰʝ ʦʜʠʥ ʚʠʜ ï 

Clathrus archeri. ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʜʘʥʠʡ ʚʠʜ ʻ ʽʥʚʘʟʽʡʥʠʤ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ 

ʚʽʥ ʟʘʥʝʩʝʥʠʡ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ. ɼʘʥʘ ʟʥʘʭʽʜʢʘ ʥʝ ʻ ʧʦʦʜʠʥʦʢʦʶ ʽ ʝʢʩʧʘʥʩʽʷ 

ʮʴʦʛʦ ʛʨʠʙʘ ʧʨʦʜʦʚʞʫʻʪʴʩʷ. ʊʘʢʦʞ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʱʝ ʦʜʠʥ ʯʝʨʚʦʥʦʢʥʠʞʥʠʡ ʚʠʜ 

Hericium coralloides, ʷʢʠʡ ʻ ʽʥʜʠʢʘʪʦʨʦʤ ʫʤʦʚ ʩʪʘʨʦʚʽʢʦʚʠʭ ʣʽʩʽʚ. 

ɿʦʢʨʝʤʘ, ʚʠʦʢʨʝʤʣʝʥʦ ʛʨʫʧʫ ʤʽʢʨʦʤʽʮʝʪʽʚ ʷʢ ʟʙʫʜʥʠʢʽʚ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ 

ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʽ ʤʘʢʨʦʤʽʮʝʪʽʚ ï ʜʝʨʝʚʦʨʫʡʥʽʚʥʠʭ ʛʨʠʙʽʚ 

(ʢʩʠʣʦʙʽʦʪʨʦʬʽʚ), ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʢʦʨʝʥʝʚʽ ʪʘ ʩʪʦʚʙʫʨʦʚʽ ʛʥʠʣʽ. ɿʘʟʥʘʯʝʥʽ ʧʘʪʦʛʝʥʠ 

ʤʦʞʫʪʴ ʚʘʛʦʤʦ ʚʧʣʠʚʘʪʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʣʽʩʦʩʪʘʥʫ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ 

ʾʭ ʦʥʪʦʛʝʥʝʟʫ. ɸʥʘʣʽʟʫʶʯʠ ʭʘʨʘʢʪʝʨ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʫ ʩʠʩʪʝʤʽ çʨʦʩʣʠʥʘ-ʛʦʩʧʦʜʘʨ ï 

ʬʽʪʦʧʘʪʦʛʝʥ ï ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝè, ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʨʦʣʴ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ 

ʫ ʢʦʥʩʦʨʮʽʾ ʣʽʩʽʚ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʽʦʥʫ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʟʘʭʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ 

ʥʘ ʟʥʠʞʝʥʥʷ ʰʢʦʜʦʯʠʥʥʦʛʦ ʚʧʣʠʚʫ, ʷʢʠʡ ʚʦʥʠ ʟʘʚʜʘʶʪʴ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʢʘʟʥʠʢʠ  ʪʨʘʧʣʷʥʥʷ ʪʘ ʯʠʩʝʣʴʥʦʩʪʽ ʚʠʜʽʚ ʤʽʢʦʙʽʦʪʠ ʣʽʩʽʚ ʟʘ 

ʫʯʘʩʪʶ Abies alba ʫ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ʧʝʨʝʚʘʞʥʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ʧʨʷʤʽʡ ʟʘʣʝʞʥʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʜʝʷʢʽ ʚʠʜʠ (Schizophyllum commune, Armillaria mellea, 

Stereum hirsutum, Fomes fomentarius, Nectria galligena, Fomitopsis pinicola, Trichaptum 

fuscoviolaceum ʪʘ ʽʥ.) ʫ ʤʝʞʘʭ ʜʦʩʣʽʜʥʠʭ ʪʝʨʠʪʦʨʽʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʽʜʥʦʩʥʦ 
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ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢ ʪʨʘʧʣʷʥʥʷ, ʪʘʢ ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʢʽʣʴʢʦʩʪʽ ʦʩʦʙʠʥ ʥʘ ʦʜʠʥʠʮʶ 

ʥʘʩʝʣʝʥʦʛʦ ʧʨʦʩʪʦʨʫ. ʉʭʦʞʘ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜʤʽʯʝʥʘ ʽ ʜʣʷ ʚʠʜʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʥʠʟʴʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʨʘʧʣʷʥʥʷ ʽ ʯʠʩʝʣʴʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, Inonotus obliquus ʪʘ 

Clathrus archeri). ɺʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʮʽ ʧʦʢʘʟʥʠʢʠ ʻ ʜʦʩʠʪʴ ʫʤʦʚʥʠʤʠ ʽ ʢʦʨʝʣʶʶʪʴ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʨʠ ʨʦʢʫ, ʤʽʢʨʦʢʣʽʤʘʪʫ, ʤʝʪʝʦʫʤʦʚ, ʩʪʘʥʫ ʣʽʩʦʚʦʾ ʝʢʦʩʠʩʪʝʤʠ, 

ʩʫʙʩʪʨʘʪʦʫʪʚʦʨʶʚʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʦʱʦ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʢʦʧʠʯʝʥʥʷ ʟʥʘʥʴ ʧʨʦ ʚʠʜʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʝ 

ʧʨʠʟʥʘʯʝʥʥʷ ʤʽʢʦʙʽʦʪʠ, ʜʦʩʣʽʜʞʝʥʥʷ ʯʠʥʥʠʢʽʚ ʚʧʣʠʚʫ ʥʘ ʧʦʰʠʨʝʥʥʷ ʽ ʙʽʦʣʦʛʽʶ 

ʛʨʠʙʽʚ, ʘʥʘʣʽʟ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʪʨʦʬʽʯʥʠʭ ʟʚᾷʷʟʢʽʚ ʽʟ ʚʠʱʠʤʠ 

ʨʦʩʣʠʥʘʤʠ ʫ ʤʝʞʘʭ ʣʽʩʦʚʦʛʦ ʙʽʦʮʝʥʦʟʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʠʪʠ ʧʝʚʥʽ ʩʠʩʪʝʤʥʽ 

ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʫ ʚʪʦʨʠʥʥʠʭ ʩʫʢʮʝʩʽʡʥʠʭ ʧʨʦʮʝʩʘʭ ʣʽʩʽʚ ʜʦʩʣʽʜʥʦʛʦ ʨʝʛʽʦʥʫ, ʘ ʪʘʢʦʞ 

ʩʬʦʨʤʫʚʘʪʠ ʟʥʘʥʥʷ ʧʨʦ ʛʨʠʙʥʫ ʙʽʦʪʫ ʷʢ ʚʘʛʦʤʦʛʦ ʙʽʦʽʥʜʠʢʘʪʦʨʘ ʩʪʘʥʫ ʣʽʩʽʚ. 

 

4.2. ʈʦʣʴ ʤʽʢʦʨʠʟʦʫʪʚʦʨʶʶʯʠʭ ʛʨʠʙʽʚ ʫ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʟʜʘʪʥʦʩʪʽ ʜʦ 

ʘʜʘʧʪʘʮʽʾ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ 

 

ʅʘʨʘʟʽ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʽʚ, ʚʘʛʦʤʦ 

ʧʦʨʫʰʝʥʘ ʢʦʤʧʣʝʢʩʥʠʤ ʚʧʣʠʚʦʤ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʦʩʦʙʣʠʚʦ 

ʢʣʽʤʘʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ ʪʘ ʘʥʪʨʦʧʽʯʥʦʶ ʜʽʷʣʴʥʽʩʪʶ. ɺʘʞʣʠʚʦʶ ʦʟʥʘʢʦʶ, ʷʢʘ ʣʝʞʠʪʴ ʚ 

ʦʩʥʦʚʽ ʩʪʘʙʽʣʴʥʦʩʪʽ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ, ʻ ʥʘʷʚʥʽʩʪʴ ʙʽʦʣʦʛʽʯʥʠʭ ʤʝʨʝʞ, ʫ ʪ.ʯ. 

ʤʽʢʦʨʠʟʥʠʭ (Levin, 2005). ʄʽʮʝʣʽʡ ʛʨʠʙʽʚ- ʤʽʢʦʨʠʟʦʫʪʚʦʨʶʚʘʯʽʚ ʟôʻʜʥʫʻ ʜʝʨʝʚʥʽ 

ʨʦʩʣʠʥʠ ʚ ʯʘʩʽ ʪʘ ʧʨʦʩʪʦʨʽ, ʚʠʩʪʫʧʘʻ ʧʨʦʚʽʜʥʦʶ ʣʘʥʢʦʶ ʜʣʷ ʢʦʣʦʥʽʟʘʮʽʾ ʥʦʚʠʭ ʨʦʩʣʠʥ, 

ʧʝʨʝʤʽʱʫʶʶʯʠ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʚʦʜʫ ʽ ʚʫʛʣʝʮʴ ʚʽʜ ʜʝʨʝʚ ʩʪʘʨʰʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʜʦ 

ʤʦʣʦʜʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ. ɿ ʬʽʪʦʮʝʥʪʨʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʤʽʢʦʨʠʟʥʘ ʤʝʨʝʞʘ 

ʫʪʚʦʨʶʻʪʴʩʷ ʪʦʜʽ, ʢʦʣʠ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʜʚʦʭ ʘʙʦ ʙʽʣʴʰʝ ʚʠʱʠʭ ʨʦʩʣʠʥ 

ʢʦʣʦʥʽʟʫʶʪʴʩʷ ʦʜʥʠʤ ʽ ʪʠʤ ʞʝ ʛʨʠʙʥʠʤ ʛʝʥʦʤ. ʇʦʪʝʥʮʽʡʥʠʡ ʚʧʣʠʚ ʤʽʢʦʨʠʟʥʦʾ ʤʝʨʝʞʽ 

ʥʘ ʩʧʨʠʷʥʥʷ ʘʙʦ ʢʦʥʢʫʨʝʥʮʽʶ ʤʽʞ ʾʾ ʝʣʝʤʝʥʪʘʤʠ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʚʠʟʥʘʥʠʤ, ʘʣʝ 

ʪʦʧʦʣʦʛʽʾ ʾʭʥʽʭ ʤʝʨʝʞ ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʥʝʚʽʜʦʤʠʤʠ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ 

ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʟʥʘʢ ʤʽʢʦʨʠʟʥʠʭ 

ʤʝʨʝʞ (Beiler et al., 2015). ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʚʟʘʻʤʦʜʽʡ, ʷʢʽ ʦʙʫʤʦʚʣʶʶʪʴ 
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ʧʨʦʩʪʦʨʦʚʫ ʩʪʨʫʢʪʫʨʫ ʝʢʦʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʫʩʽ ʧʨʠʨʦʜʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ 

ʮʠʭ ʣʽʩʘʭ, ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʢʨʘʱʦʾ ʧʨʘʢʪʠʢʠ ʫʧʨʘʚʣʽʥʥʷ ʥʠʤʠ ʪʘ ʜʦʧʦʤʦʛʪʠ 

ʟʘʧʦʙʽʛʪʠ ʧʦʜʘʣʴʰʽʡ ʚʪʨʘʪʽ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʽ ʜʝʛʨʘʜʘʮʽʾ ʣʽʩʽʚ. 

ʅʘ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ ʟʜʽʡʩʥʶʚʘʣʠ ʦʙʣʽʢ ʤʽʢʦʨʠʟʦʫʪʚʦʨʶʶʯʠʭ ʛʨʠʙʽʚ ʟ ʤʝʪʦʶ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʾʭ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʧʦʪʝʥʮʽʡʥʦʾ ʨʦʣʽ ʫ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ 

ʟʜʘʪʥʦʩʪʽ ʜʦ ʘʜʘʧʪʘʮʽʾ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ. ʇʽʜ ʯʘʩ 

ʜʦʩʣʽʜʞʝʥʴ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 47 ʚʠʜʽʚ ʤʘʢʨʦʤʽʮʝʪʽʚ, ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʷʢʠʭ ʟʤʽʥʶʚʘʚʩʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʫ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʟʘʭʦʜʫ (ʜʦʛʣʷʜʦʚʠʭ ʯʠ 

ʩʘʥʽʪʘʨʥʠʭ ʨʫʙʘʥʴ), ʘ ʪʘʢʦʞ ʛʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. ɿʤʽʥʠ ʫ ʚʠʜʦʚʦʤʫ ʩʢʣʘʜʽ 

ʤʽʢʦʨʠʟʦʫʪʚʦʨʶʶʯʠʭ ʛʨʠʙʽʚ ʜʝʤʦʥʩʪʨʫʶʪʴ ʾʭ ʚʠʩʦʢʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ 

ʪʘ ʘʥʪʨʦʧʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʄʘʢʩʠʤʘʣʴʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʚʠʜʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʥʘ 

ʪʝʨʠʪʦʨʽʷʭ ʟ ʥʘʡʤʝʥʰʠʤ ʨʽʚʥʝʤ ʧʦʨʫʰʝʥʴ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʟʥʘʯʝʥʥʷ ʮʠʭ ʛʨʠʙʽʚ ʷʢ 

ʙʽʦʽʥʜʠʢʘʪʦʨʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʣʽʩʦʚʠʭ ʙʽʦʮʝʥʦʟʽʚ. ɺʠʷʚʣʝʥʽ ʚʠʜʠ ʤʦʞʫʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʚʘʞʣʠʚʫ ʬʫʥʢʮʽʶ ʚ ʧʨʦʮʝʩʘʭ ʙʽʦʛʝʦʭʽʤʽʯʥʦʛʦ ʦʙʤʽʥʫ, ʩʧʨʠʷʪʠ 

ʝʬʝʢʪʠʚʥʽʰʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʶ ʜʝʨʝʚ ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʪʘ ʚʦʜʦʶ, ʘ ʪʘʢʦʞ 

ʧʽʜʩʠʣʶʚʘʪʠ ʩʪʽʡʢʽʩʪʴ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʜʦ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ. 

Abies alba ï ʪʠʧʦʚʠʡ ʤʽʢʦʪʨʦʬʥʠʡ ʚʠʜ. ʗʢ ʚʩʪʘʥʦʚʣʝʥʦ, ʙʽʣʴʰʽʩʪʴ ʤʽʢʦʨʠʟʥʠʭ 

ʛʨʠʙʽʚ, ʧʨʠʫʨʦʯʝʥʠʭ ʜʦ ʩʧʽʚʞʠʪʪʷ ʽʟ A. alba, ʥʘʣʝʞʠʪʴ ʜʦ ʨʦʜʠʥ Amanitaceae R. Heim 

ex Pouzar (1983), Boletaceae Chevall. (1828), Russulaceae Lotsy (1907) ʪʘ Cortinariaceae 

R. Heim ex Pouzar (1983). ɺʠʷʚʣʝʥʦ ʛʨʠʙʠ, ʷʢ ʻ ʪʠʧʦʚʠʤʠ ʝʢʪʦʤʽʢʦʨʠʟʥʠʤʠ ʚʠʜʘʤʠ, ʘ 

ʪʘʢʦʞ ʦʙʣʽʛʘʪʥʠʤʠ ʩʠʤʙʽʦʥʪʘʤʠ, ʱʦ ʬʦʨʤʫʶʪʴ ʦʙʣʽʛʘʪʥʽ ʤʫʪʫʘʣʽʩʪʠʯʥʽ 

ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʟ A. alba, Fagus sylvatica ʪʘ Picea abies.  

ʅʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚ ʜʝʨʝʚʦʩʪʘʥʘʭ ʟʘ ʫʯʘʩʪʶ Abies alba, ʦʩʦʙʣʠʚʦ 

ʩʪʘʨʰʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ, ʦʩʥʦʚʥʫ ʨʦʣʴ ʫ ʤʽʢʦʨʠʟʘʮʽʾ ʩʫʙʩʪʨʘʪʫ ʚʽʜʽʛʨʘʶʪʴ ʧʣʘʩʪʠʥʯʘʩʪʽ 

ʪʘ ʪʨʫʙʯʘʩʪʽ ʤʘʢʨʦʤʽʮʝʪʠ, ʪʦʜʽ ʷʢ ʧʽʩʣʷ ʚʠʨʫʙʢʠ ʧʝʨʰʠʤʠ ʟʥʠʢʘʶʪʴ ʪʨʫʙʯʘʩʪʽ ʛʨʠʙʠ ʽ 

ʩʫʪʪʻʚʦ ʟʤʽʥʶʻʪʴʩʷ ʩʢʣʘʜ ʧʣʘʩʪʠʥʯʘʩʪʠʭ ʤʽʢʦʨʠʟʥʠʭ ʛʨʠʙʽʚ. ʅʘ ʝʪʘʧʘʭ, ʧʦʚᾷʷʟʘʥʠʭ ʟʽ 

ʟʥʘʯʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʦʩʚʽʪʣʝʥʦʩʪʽ, ʪʘʢʦʞ ʧʨʠʧʠʥʷʻʪʴʩʷ ʨʦʟʚʠʪʦʢ ʛʫʤʫʩʦʚʠʭ 

ʩʘʧʨʦʪʨʦʬʽʚ ʽ ʜʝʨʝʚʦʨʫʡʥʽʚʥʠʭ ʛʨʠʙʽʚ, ʧʨʠʫʨʦʯʝʥʠʭ ʜʦ ʧʝʨʰʠʭ ʝʪʘʧʽʚ ʨʦʟʢʣʘʜʘʥʥʷ 

ʜʝʨʝʚʠʥʠ, ʘʣʝ ʧʨʠʩʫʪʥʽ ʙʘʛʘʪʦʨʽʯʥʽ ʧʣʦʜʦʚʽ ʪʽʣʘ ʛʨʠʙʽʚ, ʷʢʽ ʧʦʩʝʣʷʶʪʴʩʷ ʥʘ ʜʝʪʨʠʪʽ. 
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ʈʠʩ. 4.7. Neoboletus luridiformis (ʘ) ʽ Xerocomellus chrysenteron (ʙ) 

    
ʈʠʩ. 4.8. Caloboletus calopus (ʘ) ʽ Boletus edulis (ʙ) 

    
ʈʠʩ. 4.9. Amanita muscaria (ʘ) ʽ Strobilomyces strobilaceus (ʙ) 

ʘ 

ʘ 
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ʙ 
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ʊʘʙʣʠʮʷ 4.3 

ɺʠʜʦʚʠʡ ʩʢʣʘʜ ʤʽʢʦʨʠʟʦʫʪʚʦʨʶʶʯʠʭ ʛʨʠʙʽʚ ʣʽʩʽʚ ʟʘ ʫʯʘʩʪʽ Abies alba ʫ 

ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ  

ʋʢʨʘʾʥʩʴʢʘ ʥʘʟʚʘ ʃʘʪʠʥʩʴʢʘ ʥʘʟʚʘ ɻʨʫʧʘ ʛʘʩʪʨʦʥʦʤʽʯʥʦʾ 

ʧʨʠʜʘʪʥʦʩʪʽ 

1 2 3 

ɹʽʩʦʢʦʨʪʠʮʽʡ ʪʝʤʥʦ-ʟʝʣʝʥʠʡ Byssocorticium atrovirens (Fr.) 

Bondartsev & Singer ex Singer, 1944 

ʅʝʾʩʪʽʚʥʠʡ 

ʃʘʢʦʚʠʮʷ ʙʫʟʢʦʚʘ 

 

Coprinopsis picacea (Bull.) Redhead, 

Vilgalys & Moncalvo, 2001 

ʅʝʾʩʪʽʚʥʠʡ 

ʃʘʢʦʚʠʮʷ ʨʦʞʝʚʘ 

 

Laccaria laccata (Scop.) Cooke, 1884 ɰʩʪʽʚʥʠʡ, 4 ʢʘʪʝʛʦʨʽʷ 

ʍʨʷʱ-ʤʦʣʦʯʥʠʢ ʥʝʾʜʢʠʡ 

 

Lactarius aurantiacus (Pers.) Gray, 

1821 

ʋʤʦʚʥʦ ʾʩʪʽʚʥʠʡ, 4 

ʢʘʪʝʛʦʨʽʷ 

ʍʨʷʱ-ʤʦʣʦʯʥʠʢ ʢʘʤʬʦʨʥʠʡ Lactarius camphoratus (Bull.) Fr., 

1838 

ɰʩʪʽʚʥʠʡ, 4 ʢʘʪʝʛʦʨʽʷ 

ɻʽʨʯʘʢ Lactarius rufus (Scop.) Fr., 1838 ʋʤʦʚʥʦ ʾʩʪʽʚʥʠʡ, 4 

ʢʘʪʝʛʦʨʽʷ 

ʈʠʞʠʢ ʣʦʩʦʩʝʚʠʡ Lactarius salmonicolor R. Heim & 

Leclair, 1953 

ɰʩʪʽʚʥʠʡ, 1 ʢʘʪʝʛʦʨʽʷ 

ʊʦʤʝʥʪʝʣʣʷ ʩʪʫʧʦʟʘ Tomentella stuposa (Link) Stalpers, 

1984 

ʅʝʾʩʪʽʚʥʠʡ 

ʊʦʤʝʥʪʝʣʣʷ ʪʝʨʨʝʩʪʨʽʩ Tomentella terrestris (Berk. & 

Broome) M.J.Larsen, 1974 

ʅʝʾʩʪʽʚʥʠʡ 

ʄʦʭʦʚʠʯʦʢ ʧʦʪʨʽʩʢʘʥʠʡ 

 

Xerocomellus chrysenteron (Bull.) 

Ġutara, 2008 

ɰʩʪʽʚʥʠʡ, 3 ʢʘʪʝʛʦʨʽʷ 

ʄʦʭʦʚʠʯʦʢ ʦʢʩʘʤʠʪʦʚʠʡ Xerocomellus pruinatus (Fr. & Hºk) 

ĠĠutara, 2008 

ɰʩʪʽʚʥʠʡ, 2 ʢʘʪʝʛʦʨʽʷ 

ʄʦʭʦʚʠʢ ʟʝʣʝʥʠʡ 

 

Xerocomus subtomentosus (L.) Qu®l., 

1887 

ɰʩʪʽʚʥʠʡ, 3 ʢʘʪʝʛʦʨʽʷ 

ʄʫʭʦʤʦʨ ʮʠʪʨʠʥʦʚʠʡ Amanita citrina (Schaeff.) Pers., 1801 ʆʪʨʫʡʥʠʡ 

ʄʫʭʦʤʦʨ ʯʝʨʚʦʥʠʡ Amanita muscaria (L.) Lam., 1783 ʆʪʨʫʡʥʠʡ 

ʉʠʨʦʾʞʢʘ ʄʝʡʨʘ Russula nobilis Velen., 1920 ʆʪʨʫʡʥʠʡ 

ʉʠʨʦʾʞʢʘ ʞʦʚʯʥʘ 

 

Russula fellea (Fr.) Fr., 1825 ʋʤʦʚʥʦ ʾʩʪʽʚʥʠʡ, 4 

ʢʘʪʝʛʦʨʽʷ 

ʉʠʨʦʾʞʢʘ ʦʭʨʷʥʦ-ʞʦʚʪʘ Russula ochroleuca Pers., 1796 ɰʩʪʽʚʥʠʡ, 3 ʢʘʪʝʛʦʨʽʷ 

ʉʠʨʦʾʞʢʘ ʩʠʥʴʦ-ʟʝʣʝʥʘ Russula cyanoxantha (Schaeff.) Fr., 

1863 

ɰʩʪʽʚʥʠʡ, 3 ʢʘʪʝʛʦʨʽʷ 

ʉʠʨʦʾʞʢʘ ʩʽʨʘ Russula grisea Fr. 1838 ɰʩʪʽʚʥʠʡ, 3 ʢʘʪʝʛʦʨʽʷ 

ʉʠʨʦʾʞʢʘ ʙʣʶʚʦʪʥʘ Russula emetica (Schaeff.) Pers., 1796 ʅʝʾʩʪʽʚʥʠʡ 

ʉʠʨʦʾʞʢʘ ʦʣʠʚʢʦʚʦ-ʟʝʣʝʥʘ Russula olivacea (Schaeff.) Fr., 1838 ɰʩʪʽʚʥʠʡ, 3 ʢʘʪʝʛʦʨʽʷ 

ʉʠʨʦʾʞʢʘ ʩʣʠʟʴʢʘ Russula viscida Kudrna, 1919 ɰʩʪʽʚʥʠʡ, 3 ʢʘʪʝʛʦʨʽʷ 

ɹʦʨʦʚʠʢ ʞʦʚʪʠʡ Neoboletus pseudosulphureus 

(Kallenb.) W. Klofac, 2015 

ʋʤʦʚʥʦ ʾʩʪʽʚʥʠʡ, 2 

ʢʘʪʝʛʦʨʽʷ 

ɹʦʨʦʚʠʢ ʟʝʨʥʠʩʪʦʥʦʛʠʡ 

 

Neoboletus luridiformis (Rostk.) 

Gelardi, Simonini & Vizzini, 2014 

ʋʤʦʚʥʦ ʾʩʪʽʚʥʠʡ, 2 

ʢʘʪʝʛʦʨʽʷ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 4.3 

1 2 3 

ɹʦʨʦʚʠʢ ʢʨʘʩʠʚʦʥʽʞʢʦʚʠʡ Caloboletus calopus (Pers.) Vizzini, 

2014 

ʅʝʾʩʪʽʚʥʠʡ 

ɹʽʣʠʡ ʛʨʠʙ Boletus edulis Bull., 1782 ɰʩʪʽʚʥʠʡ, 1 ʢʘʪʝʛʦʨʽʷ 

ʊʨʫʪʦʚʠʢ ʢʘʰʪʘʥʦʚʠʡ 

 

Picipes badius (Pers.) Zmitr. & 

Kovalenko, 2016 

ʅʝʾʩʪʽʚʥʠʡ 

ɹʦʨʦʚʠʢ ʨʦʞʝʚʦʰʢʽʨʠʡ 

 

Rubroboletus rhodoxanthus 

(Krombh.) Kuan Zhao et Zhu L. 

Yang, 2014 

ʅʝʾʩʪʽʚʥʠʡ 

*ɹʦʨʦʚʠʢ ʧʨʠʜʘʪʢʦʚʠʡ *Butyriboletus appendiculatus 

(Schaeffer) D. Arora & JL Frank, 

2014 

ɰʩʪʽʚʥʠʡ, 1 ʢʘʪʝʛʦʨʽʷ 

*ʐʠʰʢʦʛʨʠʙ ʣʫʩʢʘʪʦʥʦʛʠʡ *Strobilomyces strobilaceus (Scop.) 

Berk.,  1851 

ʅʝʾʩʪʽʚʥʠʡ 

ʏʦʨʪʽʚ ʛʨʠʙ Rubroboletus satanas (Lenz) Kuan 

Zhao & Zhu L. Yang, 2014 

ʆʪʨʫʡʥʠʡ 

ʃʠʩʠʯʢʘ ʟʚʠʯʘʡʥʘ Cantharellus cibarius Fr., 1821 ɰʩʪʽʚʥʠʡ, 3 ʢʘʪʝʛʦʨʽʷ 

ʇʘʚʫʪʠʥʥʠʢ ʥʘʤʘʟʘʥʠʡ 

 

Cortinarius delibutus Fr., 1838 ʋʤʦʚʥʦ ʾʩʪʽʚʥʠʡ, 4 

ʢʘʪʝʛʦʨʽʷ 

ʇʘʚʫʪʠʥʥʠʢ ʤʽʥʣʠʚʠʡ 

 

Cortinarius multiformis (Fr.) Fr., 

1838 

ʋʤʦʚʥʦ ʾʩʪʽʚʥʠʡ, 4 

ʢʘʪʝʛʦʨʽʷ 

ʂʦʚʧʘʢ 

 

Cortinarius caperatus (Pers.) Fr., 

1838 

ɰʩʪʽʚʥʠʡ, 2 ʢʘʪʝʛʦʨʽʷ 

ɻʥʦʡʦʚʠʢ ʩʦʨʦʯʠʡ  Coprinopsis picacea (Bull.) 

Redhead, Vilgalys & Moncalvo, 

2001 

ʅʝʾʩʪʽʚʥʠʡ 

ɻʝʙʝʣʦʤʘ ʢʣʝʡʢʘ Hebeloma crustuliniforme (Bull.) 

Qu®l., 1872 

ʆʪʨʫʡʥʠʡ 

ʍʨʷʱ-ʤʦʣʦʯʥʠʢ ʣʠʧʢʠʡ Lactarius blennius (Fr.) Fr., 1838 ʋʤʦʚʥʦ ʾʩʪʽʚʥʠʡ, 3 

ʢʘʪʝʛʦʨʽʷ 

ʍʨʷʱ-ʤʦʣʦʯʥʠʢ ʙʫʨʫʚʘʪʠʡ  Lactarius fuliginosus (Krapf) Fr., 

1838 

ɰʩʪʽʚʥʠʡ, 2 ʢʘʪʝʛʦʨʽʷ 

ʍʨʷʱ-ʤʦʣʦʯʥʠʢ ʩʦʣʦʜʢʫʚʘʪʠʡ Lactarius subdulcis (Pers.) Gray, 

1821 

ʋʤʦʚʥʦ ʾʩʪʽʚʥʠʡ, 4 

ʢʘʪʝʛʦʨʽʷ 

ʉʢʨʠʧʠʮʷ  Lactarius vellereus (Fr.) Fr., 1838 ʋʤʦʚʥʦ ʾʩʪʽʚʥʠʡ, 4 

ʢʘʪʝʛʦʨʽʷ 

ʌʦʣʽʦʪʘ ʢʣʝʡʢʘ  Pholiota lenta (Pers.) Singer, 1951 ɰʩʪʽʚʥʠʡ, 4 ʢʘʪʝʛʦʨʽʷ 

ʇʽʜʛʨʫʟʜʦʢ ʯʦʨʥʠʡ  Russula adusta (Pers.) Fr., 1838 ʋʤʦʚʥʦ ʾʩʪʽʚʥʠʡ, 4 

ʢʘʪʝʛʦʨʽʷ 

ʈʷʜʦʚʢʘ ʞʦʚʪʦ-ʙʫʨʘ Tricholoma fulvum (Fr.) Bigeard & 

H. Guill., 1909 

ɰʩʪʽʚʥʠʡ, 4 ʢʘʪʝʛʦʨʽʷ 

ʈʷʜʦʚʢʘ ʛʦʣʫʙʠʥʘ  Tricholoma columbetta (Fr.) P. 

Kumm., 1871 

ɰʩʪʽʚʥʠʡ, 4 ʢʘʪʝʛʦʨʽʷ 

ʈʷʜʦʚʢʘ ʤʠʣʴʥʘ  Tricholoma saponaceum (Fr.) P. 

Kumm., 1871 

ʅʝʾʩʪʽʚʥʠʡ 

ʉʚʠʥʫʭʘ ʪʦʥʢʘ Paxillus involutus (Batsch) Fr., 

1838 

ʆʪʨʫʡʥʠʡ 

*  ʟʘʥʝʩʝʥʽ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ (ʏʝʨʚʦʥʘ ʢʥʠʛʘ ʋʢʨʘʾʥʠ, 2009) 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʤʽʢʦʨʠʟʦʫʪʚʦʨʶʶʯʽ ʛʨʠʙʠ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ çʢʣʶʯʦʚʽ 

ʤʫʪʫʘʣʽʩʪʠè ʚ ʥʘʟʝʤʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʟʚôʷʟʢʠ ʤʽʞ ʘʙʽʦʪʠʯʥʠʤʠ ʪʘ 

ʙʽʦʪʠʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʣʽʩʫ ʯʝʨʝʟ ʧʦʪʦʢʠ ʚʫʛʣʝʮʶ ʪʘ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ 

ʧʨʦʭʦʜʷʪʴ ʤʽʞ ʚʠʱʠʤʠ ʨʦʩʣʠʥʘʤʠ ʪʘ ʛʨʠʙʘʤʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ˇʨʫʥʪʽ. ɹʘʛʘʪʩʪʚʦ 

ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʛʨʠʙʽʚ-ʤʽʢʦʨʠʟʦʫʪʚʦʨʶʚʘʯʽʚ ʚʧʣʠʚʘʻ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥʥʦʛʦ ʩʚʽʪʫ, ʪʦʤʫ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ ʩʪʨʫʢʪʫʨʫ ʪʘ 

ʜʠʥʘʤʽʢʫ ʤʽʢʦʨʠʟʥʠʭ ʤʝʨʝʞ ʷʢ ʫ ʧʨʠʨʦʜʥʠʭ, ʪʘʢ ʽ ʨʝʛʫʣʴʦʚʘʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ. ɸʜʞʝ 

ʩʘʤʝ ʨʦʟʫʤʽʥʥʷ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚ ʣʽʩʘʭ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʽʥʪʫʾʪʠʚʥʫ ʩʪʨʘʪʝʛʽʶ ʾʭ ʟʘʭʠʩʪʫ ʘʙʦ, ʷʢʱʦ ʚʦʥʠ ʦʩʣʘʙʣʝʥʽ (ʫʨʘʞʝʥʽ ʯʠ ʧʦʰʢʦʜʞʝʥʽ), 

ʾʭ ʩʪʘʙʽʣʴʥʠʡ ʩʪʘʥ ʽ ʚʽʜʥʦʚʣʝʥʥʷ. ʆʪʞʝ, ʧʨʠʩʫʪʥʽʩʪʴ ʤʽʢʦʨʠʟʥʠʭ ʤʝʨʝʞ ʣʽʩʦʚʠʭ 

ʝʢʦʩʠʩʪʝʤ ʫ ʜʽʘʧʘʟʦʥʽ ʩʝʨʡʦʟʥʠʭ ʧʦʨʫʰʝʥʴ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʮʽ ʝʢʦʩʠʩʪʝʤʠ ʻ 

ʩʪʘʙʽʣʴʥʠʤʠ, ʩʪʽʡʢʠʤʠ, ʘ ʪʘʢʦʞ ʟʜʘʪʥʠʤʠ ʜʦ ʘʜʘʧʪʘʮʽʾ ʚ ʫʤʦʚʘʭ, ʱʦ ʩʢʣʘʣʠʩʷ. 

 

4.3. ɺʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʘ ʭʚʦʨʦʙʘ Abies alba ʚ ʜʝʨʝʚʦʩʪʘʥʘʭ 

ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ 

 

ɿʙʫʜʥʠʢʦʤ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʦʾ ʭʚʦʨʦʙʠ Abies alba ʻ ʨʽʟʥʦʛʦʩʧʦʜʘʨʥʠʡ 

ʛʨʠʙ ʽʟ ʧʦʚʥʠʤ ʮʠʢʣʦʤ ʨʦʟʚʠʪʢʫ ʤʝʣʘʤʧʩʦʨʘ ʨʦʛʦʚʠʢʦʚʘ Melampsorella 

caryophyllacearum J. Schrºt. (ʟʘʩʪʘʨʽʣʘ ʥʘʟʚʘ ï Melampsorella cerastii, ʩʠʥʦʥʽʤ ï 

Melampsorella elatina (Alb. & Schwein.) Arthur 1907) (Scholler et al., 2022). ʉʧʝʨʤʦʛʦʥʽʾ 

ʥʘ ʚʝʨʭʥʽʡ ʧʦʚʝʨʭʥʽ ʭʚʦʾ ʤʽʞ ʝʧʽʜʝʨʤʽʩʦʤ ʽ ʢʫʪʠʢʫʣʦʶ, ʞʦʚʪʽ ʜʦ ʤʝʜʦʚʦ-ʞʦʚʪʠʭ, 

ʢʨʘʧʢʦʧʦʜʽʙʥʽ, ʨʦʟʤʽʨʦʤ 100ï120Ĭ30ï50 ʤʢʤ, ʯʽʪʢʦ ʚʠʩʪʫʧʘʶʪʴ ʟ-ʧʽʜ ʝʧʽʜʝʨʤʽʩʫ. ɽʮʽʾ 

ʥʘ ʥʠʞʥʽʡ ʧʦʚʝʨʭʥʽ ʭʚʦʾ ʫ ʚʠʛʣʷʜʽ ʞʦʚʪʫʚʘʪʠʭ ʩʤʫʛ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚʟʜʦʚʞ 

ʮʝʥʪʨʘʣʴʥʦʾ ʞʠʣʢʠ. ɽʮʽʦʩʧʦʨʠ ʝʣʽʧʩʦʧʦʜʽʙʥʽ ʘʙʦ ʢʫʪʘʩʪʽ, ʟ ʨʦʞʝʚʦ-ʧʦʤʘʨʘʥʯʝʚʠʤ 

ʚʤʽʩʪʦʤ, 15ï20Ĭ18ï20 ʤʢʤ; ʦʙʦʣʦʥʢʘ ʙʝʟʙʘʨʚʥʘ, ʙʦʨʦʜʘʚʯʘʩʪʘ, 1ï2 ʤʢʤ ʟʘʚʪʦʚʰʢʠ. 

ʋʨʝʜʦʣʦʞʘ ʧʝʨʝʚʘʞʥʦ ʥʘ ʥʠʞʥʴʦʤʫ ʙʦʮʽ ʭʚʦʾʥʢʠ, ʜʨʽʙʥʽ, ʦʢʨʫʛʣʽ, 0,1ï0,5 ʤʤ ʫ 

ʜʽʘʤʝʪʨʽ, ʞʦʚʪʽ, ʫʪʚʦʨʶʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʨʦʜʠʭʘʭ. ʋʨʝʜʽʥʽʦʩʧʦʨʠ 

ʝʣʽʧʩʦʧʦʜʽʙʥʽ ʘʙʦ ʤʘʡʞʝ ʢʫʣʷʩʪʽ, 15ï30Ĭ14ï24 ʤʢʤ, ʟ ʞʦʚʪʦ-ʦʨʘʥʞʝʚʠʤ ʚʤʽʩʪʦʤ; 

ʦʙʦʣʦʥʢʘ ʙʝʟʙʘʨʚʥʘ, ʱʝʪʠʥʠʩʪʘ. ʊʝʣ̔ ʦʣʦʞʘ ʥʘ ʥʠʞʥʴʦʤʫ ʙʦʮʽ ʣʠʩʪʢʽʚ, ʫʪʚʦʨʶʶʪʴ 

ʙʽʣʴʰ-ʤʝʥʰ ʙʽʣʫʚʘʪʽ ʘʙʦ ʚʦʭʨʠʩʪʦ-ʞʦʚʪʽ ʧʣʷʤʠ. ʊʝʣʽʦʩʧʦʨʠ ʩʢʫʧʯʝʥʽ ʚ ʢʣʽʪʠʥʘʭ 
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ʝʧʽʜʝʨʤʽʩʫ, ʢʫʣʷʩʪʽ, ʝʣʽʧʩʦʧʦʜʽʙʥʽ ʘʙʦ ʢʫʪʘʩʪʽ, ʥʝʧʨʘʚʠʣʴʥʽ, 15ï25 ʤʢʤ  ʫ ʜʽʘʤʝʪʨʽ, ʟ 

ʙʝʟʙʘʨʚʥʠʤ ʘʙʦ ʟ ʞʦʚʪʫʚʘʪʠʤ ʚʤʽʩʪʦʤ; ʦʙʦʣʦʥʢʘ ʙʝʟʙʘʨʚʥʘ, ʛʣʘʜʝʥʴʢʘ, 1 ʤʢʤ 

ʟʘʚʪʦʚʰʢʠ. ʉʧʝʨʤʦʛʦʥʽʘʣʴʥʘ (0) ʪʘ ʝʮʽʘʣʴʥʘ (ɯ) ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ʟʙʫʜʥʠʢʘ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘ ʭʚʦʾ A. alba, ʘ ʫʨʝʜʽʥʽʦʩʪʘʜʽʷ (ɯɯ) ʪʘ ʪʝʣʽʦʩʪʘʜʽʷ (ɯɯɯ) ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘ 

ʨʦʩʣʠʥʘʭ ʽʟ ʨʦʜʠʥʠ Caryophyllaceae, ʟʦʢʨʝʤʘ, ʥʘ Stellaria graminea L. ʪʘ S. holostea L., 

S. aquatica Scop., ʚʠʜʘʭ ʨʦʜʫ Cerastium L. ʪʘ ʽʥʰʠʭ. ʅʘʨʘʟʽ ʚʽʜʦʤʦ, ʱʦ ʯʫʪʣʠʚʠʤʠ ʜʦ 

ʜʘʥʦʛʦ ʟʙʫʜʥʠʢʘ ʪʘʢʦʞ ʻ ʝʥʜʝʤʽʯʥʠʡ ʪʫʨʝʮʴʢʠʡ ʚʠʜ ʷʣʠʮʽ Abies nordmanniana subsp. 

equi-trojani (Asch. & Sint. ex. Boiss.) Coode & Cullen (¥zden Keleĸ et al., 2021). 

ʇʝʨʰʽ ʩʠʤʧʪʦʤʠ ʫʨʘʞʝʥʥʷ ʟôʷʚʣʷʶʪʴʩʷ ʥʘ  ʤʦʣʦʜʠʭ ʛʽʣʢʘʭ ʪʘ ʧʘʛʦʥʘʭ, ʥʘ ʷʢʠʭ 

ʬʦʨʤʫʶʪʴʩʷ ʤʫʬʪʦʧʦʜʽʙʥʽ ʧʦʪʦʚʱʝʥʥʷ (ʨʠʩ. 4.10). ʅʘʩʪʫʧʥʦʾ ʚʝʩʥʠ ʟ ʙʨʫʥʴʦʢ 

ʽʥʬʽʢʦʚʘʥʠʭ ʧʘʛʦʥʽʚ ʫ ʤʽʩʮʷʭ ʬʦʨʤʫʚʘʥʥʷ ʧʫʭʣʠʥ ʧʨʦʨʦʩʪʘʻ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ 

ʥʘʧʨʷʤʢʫ çʚʽʜʴʤʠʥʘ ʤʽʪʣʘè, ʷʢʘ ʤʘʻ ʚʠʛʣʷʜ ʩʢʫʧʯʝʥʥʷ ʛʫʩʪʠʭ ʚʢʦʨʦʯʝʥʠʭ ʧʘʛʦʥʽʚ ʽʟ 

ʢʦʨʦʪʢʦʶ ʞʦʚʪʦ-ʟʝʣʝʥʦʶ ʭʚʦʻʶ. ʇʦʯʠʥʘʶʯʠ ʟ ʩʝʨʝʜʠʥʠ ʣʽʪʘ, ʥʘ ʭʚʦʾ çʚʽʜʴʤʠʥʠʭ 

ʤʽʪʝʣè ʫʪʚʦʨʶʻʪʴʩʷ ʝʮʽʘʣʴʥʝ ʩʧʦʨʦʥʦʰʝʥʥʷ, ʱʦ ʤʘʻ ʚʠʛʣʷʜ ʧʦʤʘʨʘʥʯʝʚʠʭ ʘʙʦ 

ʞʦʚʪʫʚʘʪʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʫʩʪʫʣ, ʟʘʧʦʚʥʝʥʠʭ ʝʮʽʦʩʧʦʨʘʤʠ. ɽʮʽʾ ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘ 

ʥʠʞʥʽʡ ʩʪʦʨʦʥʽ ʭʚʦʾ, ʚʟʜʦʚʞ ʩʝʨʝʜʥʴʦʾ ʞʠʣʢʠ. ʋʨʘʞʝʥʘ ʭʚʦʷ ʟ ʯʘʩʦʤ ʧʦʚʥʽʩʪʶ ʦʧʘʜʘʻ. 

ʋ ʥʘʩʪʫʧʥʽ ʨʦʢʠ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʾ ʥʘ çʚʽʜʴʤʠʥʠʭ ʤʽʪʣʘʭè ʟᾷ̫ ʚʣʷʶʪʴʩʷ ʥʦʚʽ ʧʘʛʦʥʠ, 

ʘ ʥʘ ʥʠʭ ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʦʚʽ ʝʮʽʾ. ɿʘʟʚʠʯʘʡ ʫ ʢʨʦʥʽ ʜʝʨʝʚʘ ʫʪʚʦʨʶʻʪʴʩʷ ʢʽʣʴʢʘ ʢʫʱʽʚ 

çʚʽʜʴʤʠʥʠʭ ʤʽʪʝʣè ʜʽʘʤʝʪʨʦʤ ʜʦ 60 ʩʤ, ʘ ʽʥʦʜʽ ʡ ʙʽʣʴʰʝ (ʨʠʩ. 4.11). ʊʨʠʚʘʣʽʩʪʴ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ çʚʽʜʴʤʠʥʠʭ ʤʽʪʝʣè ʤʦʞʝ ʨʦʟʪʷʛʫʚʘʪʠʩʷ ʥʘ 20 ʽ ʙʽʣʴʰʝ ʨʦʢʽʚ. ɼʫʞʝ 

ʨʽʜʢʦ ʚʠʷʚʣʝʥʦ çʚʽʜʴʤʠʥʫ ʤʽʪʣʫè ʟ ʙʘʛʘʪʦʨʽʯʥʦʶ ʭʚʦʻʶ, ʱʦ ʥʝ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʧʨʦʷʚʦʤ 

ʜʣʷ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʦʾ ʭʚʦʨʦʙʠ Abies alba. ʆʯʝʚʠʜʥʦ, ʱʦ ʪʘʢʽ çʚʽʜʴʤʠʥʽ 

ʤʽʪʣʠè ʤʘʶʪʴ ʽʥʰʝ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʅʘ ʫʨʘʞʝʥʠʭ ʩʪʦʚʙʫʨʘʭ ʫʪʚʦʨʶʻʪʴʩʷ ʧʦʪʦʚʱʝʥʥʷ ʟʘʢʨʠʪʦʛʦ ʪʠʧʫ ʟ ʧʦʟʜʦʚʞʥʽʤʠ 

ʧʦʚʝʨʭʥʝʚʠʤʠ ʪʨʽʱʠʥʘʤʠ. ɿ ʯʘʩʦʤ ʢʽʨʢʘ ʨʦʟʪʨʽʩʢʫʻʪʴʩʷ, ʦʧʘʜʘʻ, ʯʘʩʪʢʦʚʦ ʦʛʦʣʶʶʯʠ 

ʚʽʜʢʨʠʪʫ ʩʪʫʧʽʥʯʘʩʪʫ ʚʠʨʘʟʢʫ. ʅʘʨʦʩʪʠ ʤʦʞʫʪʴ ʟᾷ̫ ʚʣʷʪʠʩʷ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʩʪʦʚʙʫʨʘ, 

ʯʘʩʪʦ ʧʦ ʜʝʢʽʣʴʢʘ ʰʪʫʢ ʦʜʨʘʟʫ. ɿ ʫʨʘʞʝʥʠʭ ʧʘʛʦʥʽʚ ʛʨʠʙʥʠʮʷ ʟʙʫʜʥʠʢʘ ʧʨʦʥʠʢʘʻ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʩʪʦʚʙʫʨ ʜʝʨʝʚʘ, ʜʝ ʚʠʢʣʠʢʘʻ ʧʨʦʮʝʩ ʥʝʢʨʦʪʠʟʘʮʽʾ ʢʘʤʙʽʘʣʴʥʦʛʦ ʰʘʨʫ, 

ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʥʘ ʩʪʦʚʙʫʨʽ ʬʦʨʤʫʶʪʴʩʷ ʥʝʪʠʧʦʚʽ ʧʦʪʦʚʱʝʥʥʷ, ʟʘʟʚʠʯʘʡ ʧʦʢʨʠʪʽ 

ʢʽʨʢʦʶ ʟ ʧʦʟʜʦʚʞʥʽʤʠ ʽ ʧʦʧʝʨʝʯʥʠʤʠ ʪʨʽʱʠʥʘʤʠ (ʨʠʩ. 4.12). 
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ʅʘ ʫʨʘʞʝʥʠʭ ʧʘʛʦʥʘʭ ʣʦʢʘʣʴʥʦ ʟᾷ̫ ʚʣʷʻʪʴʩʷ ʞʦʚʪʫʚʘʪʘ ʭʚʦʷ, ʱʦ ʽʥʪʝʥʩʠʚʥʦ 

ʦʙʩʠʧʘʻʪʴʩʷ. ɿ ʯʘʩʦʤ ʢʽʨʢʘ ʨʦʟʪʨʽʩʢʫʻʪʴʩʷ, ʯʘʩʪʢʦʚʦ ʦʧʘʜʘʻ, ʦʛʦʣʶʶʯʠ ʚʽʜʢʨʠʪʫ 

ʩʪʫʧʽʥʯʘʩʪʫ ʨʘʥʫ, ʪʨʽʱʠʥʠ ʥʘ ʧʦʚʝʨʭʥʽ ʷʢʦʾ ʧʦʯʠʥʘʶʪʴ ʧʦʛʣʠʙʣʶʚʘʪʠʩʷ. ʅʘʨʦʩʪʠ 

ʬʦʨʤʫʶʪʴʩʷ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʜʝʨʝʚʥʦʛʦ ʩʪʦʚʙʫʨʘ. ʋʨʘʞʝʥʽ ʜʝʨʝʚʘ Abies alba ʤʦʞʫʪʴ 

ʟʙʝʨʽʛʘʪʠ ʦʟʥʘʢʠ ʦʩʣʘʙʣʝʥʥʷ ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʨʦʢʽʚ. ʉʪʘʥ ʽʥʬʽʢʦʚʘʥʠʭ 

ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʚʘʛʦʤʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʠʭ ʨʘʥ 

ʥʘ ʩʪʦʚʙʫʨʽ. ʅʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʽ ʨʘʥʠ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʧʽʜʢʨʦʥʦʚʽʡ ʯʘʩʪʠʥʽ 

ʩʪʦʚʙʫʨʘ, ʧʨʠʟʚʦʜʷʯʠ ʜʦ ʾʾ ʚʩʠʭʘʥʥʷ. 

ʍʚʦʨʦʙʘ ʚʠʢʣʠʢʘʻ ʦʩʣʘʙʣʝʥʥʷ ʪʘ ʚʩʠʭʘʥʥʷ Abies alba, ʦʩʦʙʣʠʚʦ ʧʽʜʨʦʩʪʫ, 

ʟʥʠʞʫʻ ʚʠʭʽʜ ʜʽʣʦʚʦʾ ʜʝʨʝʚʠʥʠ, ʩʧʨʠʷʻ ʫʨʘʞʝʥʥʶ ʟʙʫʜʥʠʢʘʤʠ ʛʥʠʣʝʡ ʪʘ ʫʪʚʦʨʝʥʥʶ 

ʦʩʝʨʝʜʢʽʚ ʢʩʠʣʦʬʘʛʽʚ. ʗʢ ʧʦʢʘʟʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʦʩʠʪʴ ʯʘʩʪʦ ʧʽʜʨʽʩʪ ʷʣʠʮʽ 

ʦʩʣʘʙʣʝʥʠʡ ʽ ʚʽʜʤʠʨʘʻ ʟʘ ʥʘʷʚʥʦʩʪʽ ʣʠʰʝ ʧʫʭʣʠʥ ʟʘʢʨʠʪʦʛʦ ʪʠʧʫ ʥʘ ʩʪʦʚʙʫʨʽ ʙʝʟ 

ʦʛʦʣʝʥʥʷ ʜʝʨʝʚʠʥʠ (ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʚʠʨʘʟʦʢ). ʅʘ ʜʝʨʝʚʘʭ ʩʪʘʨʰʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ 

ʧʝʨʝʚʘʞʥʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚʠʨʘʟʢʠ (ʟʚʠʯʘʡʥʽ ʘʙʦ ʩʭʽʜʯʘʩʪʽ), ʨʦʟʤʽʱʝʥʽ ʧʦʧʝʨʝʢ 

ʩʪʦʚʙʫʨʘ.  

ʅʘ ʦʩʥʦʚʽ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʦʾ ʭʚʦʨʦʙʠ Abies alba 

ʚʠʦʢʨʝʤʣʝʥʦ ʧʝʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚ ʩʠʤʧʪʦʤʘʪʠʮʽ ʧʨʦʪʽʢʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʟʦʢʨʝʤʘ ʚʠʜʽʣʝʥʦ ʜʚʘ ʪʠʧʠ ʫʨʘʞʝʥʥʷ. ɯ ʪʠʧ (ʧʨʠʪʘʤʘʥʥʠʡ ʟʘʟʚʠʯʘʡ ʜʣʷ ʧʽʜʨʦʩʪʫ ʷʣʠʮʽ) 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷʤ ʙʽʣʴʰʦʾ ʯʠ ʤʝʥʰʦʾ ʧʨʦʪʷʞʥʦʩʪʽ (ʽʥʦʜʽ ʜʦ 15-20 ʩʤ) 

ʤʫʬʪʦʧʦʜʽʙʥʠʭ ʧʫʭʣʠʥ, ʱʦ ʦʢʽʣʴʮʴʦʚʫʶʪʴ ʩʪʦʚʙʫʨ (ʧʘʛʽʥ). ʊʘʢʽ ʧʫʭʣʠʥʠ ʟ ʤʦʤʝʥʪʫ 

ʫʪʚʦʨʝʥʥʷ ʤʘʶʪʴ ʧʦʚʝʨʭʥʶ ʟ ʧʦʟʜʦʚʞʥʽʤʠ ʽ ʧʦʧʝʨʝʯʥʠʤʠ ʪʨʽʱʠʥʘʤʠ, ʱʦ ʚʟʘʛʘʣʽ ʥʝ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ A. alba ʙʫʜʴ-ʷʢʦʛʦ ʚʽʢʫ. ɿ ʯʘʩʦʤ ʥʘ ʜʝʷʢʠʭ ʧʫʭʣʠʥʘʭ ʮʴʦʛʦ ʪʠʧʫ 

ʬʦʨʤʫʶʪʴʩʷ ʩʭʽʜʯʘʩʪʽ ʚʠʨʘʟʢʠ, ʥʘʡʯʘʩʪʽʰʝ ʙʽʣʷ ʩʫʯʢʽʚ ʥʘ ʩʪʦʚʙʫʨʘʭ. ɯɯ ʪʠʧ 

(ʧʨʠʪʘʤʘʥʥʠʡ ʜʣʷ ʨʦʩʣʠʥ ʩʪʘʨʰʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʪʘ ʜʝʨʝʚ ʚʝʨʭʥʽʭ ʷʨʫʩʽʚ) 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷʤ ʤʫʬʪʦʧʦʜʽʙʥʠʭ ʧʫʭʣʠʥ, ʢʨʘʾ ʷʢʠʭ ʥʝʯʽʪʢʦ ʚʠʨʘʞʝʥʽ, 

ʯʘʩʪʦ ʙʝʟ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʢʽʨʢʠ (ʥʝ ʫʪʚʦʨʶʶʪʴʩʷ ʧʦʟʜʦʚʞʥʽ ʽ ʧʦʧʝʨʝʯʥʽ ʪʨʽʱʠʥʠ, 

ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ɯ ʪʠʧʫ ʫʨʘʞʝʥʥʷ). ʇʨʦʪʝ ʫʪʚʦʨʶʻʪʴʩʷ ʭʘʨʘʢʪʝʨʥʘ ʧʦʧʝʨʝʯʥʘ ʚʠʨʘʟʢʘ 

(ʛʣʠʙʦʢʘ ʪʨʽʱʠʥʘ), ʷʢʘ ʟʘ ʩʠʤʧʪʦʤʘʪʠʢʦʶ ʥʘʛʘʜʫʻ ʚʽʜʢʨʠʪʫ ʬʦʨʤʫ ʧʦʧʝʨʝʯʥʦʛʦ ʨʘʢʫ 

ʜʫʙʘ ʟ ʘʥʘʣʦʛʽʯʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʨʦʩʣʠʥʠ. ʄʦʞʣʠʚʦ, ʩʘʤʝ ʪʦʤʫ 
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ʥʘʚʽʪʴ ʫ ʟʚʽʪʥʠʭ ʤʘʪʝʨʽʘʣʘʭ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʮʶ ʭʚʦʨʦʙʫ ʥʘʟʠʚʘʶʪʴ 

çʧʦʧʝʨʝʯʥʠʡ ʨʘʢè ʷʣʠʮʽ. 

ʆʙʣʽʢʦʚʽ ʜʘʥʽ ʱʦʜʦ ʧʦʰʠʨʝʥʥʷ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʦʾ ʭʚʦʨʦʙʠ ʥʘ ʧʽʜʨʦʩʪʽ 

ʪʘ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥʘʭ Abies alba ʚʝʨʭʥʽʭ ʷʨʫʩʽʚ ʜʝʨʝʚʦʩʪʘʥʫ ʟ ʨʦʟʧʦʜʽʣʦʤ ʥʘ ʩʪʫʧʝʥʽ 

ʪʦʚʱʠʥʠ ʪʘ ʟʘ ʪʠʧʘʤʠ ʫʨʘʞʝʥʥʷ (ɯ ʽ ɯɯ) ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʝʨʝʚʘʛʫ ɯ ʪʠʧʫ ʫʨʘʞʝʥʴ ʫ ʤʦʣʦʜʠʭ 

ʜʝʨʝʚ A. alba (ʪʘʙʣ. 4.4).  

ʊʘʙʣʠʮʷ 4.4  

ʇʦʰʠʨʝʥʥʷ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʦʾ ʭʚʦʨʦʙʠ ʥʘ ʧʽʜʨʦʩʪʽ ʪʘ ʜʝʨʝʚʘʭ 

Abies alba ʚʝʨʭʥʽʭ ʷʨʫʩʽʚ 

ʉʪʫʧʽʥʴ 

ʪʦʚʱʠʥʠ, 

ʩʤ 

ɺʩʴʦʛʦ 

ʦʙʣʽʢʦʚʘʥʦ 

ʜʝʨʝʚ, ʰʪ. 

ʋ ʪ.ʯ. 

ʽʥʬʽʢʦʚʘʥʦ 

ʜʝʨʝʚ, ʰʪ. 

ʂʽʣʴʢʽʩʪʴ ʚʠʨʘʟʢʦʚʦ-

ʧʫʭʣʠʥʦʧʦʜʽʙʥʠʭ ʫʨʘʞʝʥʴ 

ʟʘ ʪʠʧʘʤʠ 

ɺʩʴʦʛʦ 

ʫʨʘʞʝʥʴ, 

ʰʪ. 

ʇʦʰʠʨʝʥʥʷ 

ʭʚʦʨʦʙʠ, % 

ɯ ʪʠʧ ɯɯ ʪʠʧ 

ʰʪ. % ʰʪ. % 

ʇʽʜʨʽʩʪ 

2 62 43 84 81,6 19 18,4 103 69,4 

4 49 24 46 88,5 6 11,5 52 49,0 

6 43 10 20 71,4 8 28,6 28 23,3 

8 31 12 7 63,6 4 36,4 11 38,7 

10 18 3 4 66,7 2 33,3 6 16,7 

12 11 1 2 66,7 1 33,3 3 9,1 

ʈʘʟʦʤ 214 93 163 - 40 - 203 - 

ɼʝʨʝʚʘ ʚʝʨʭʥʽʭ ʷʨʫʩʽʚ 

28 26 1 0 0,0 1 100,0 1 3,8 

32 71 3 0 0,0 3 100,0 3 4,2 

36 119 4 1 20,0 4 80,0 5 3,4 

40 186 15 3 15,8 16 84,2 19 8,1 

44 18 2 0 0,0 2 100,0 2 11,1 

48 6 4 0 0,0 4 100,0 4 66,7 

52 7 1 0 0,0 1 100,0 1 14,3 

56 3 1 0 0,0 1 100,0 1 33,3 

ʈʘʟʦʤ  436 31 4 - 32 - 36 -  

ʇʨʠʤʽʪʢʘ: *ʫʨʘʞʝʥʽ ï ʜʦ ʫʨʘʞʝʥʠʭ ʚʽʜʥʝʩʝʥʦ ʨʦʩʣʠʥʠ ʧʽʜʨʦʩʪʫ, ʷʢʽ ʤʘʣʠ ʷʢ ʩʠʤʧʪʦʤʠ 

ʭʚʦʨʦʙʠ ɯ ʪʘ ɯɯ ʪʠʧʫ, ʪʘʢ ʽ çʚʽʜʴʤʠʥʽ ʤʽʪʣʠè. ʇʨʠ ʮʴʦʤʫ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʣʠʩʴ ʨʦʩʣʠʥʠ, ʻʜʠʥʦʶ 

ʚʽʟʫʘʣʴʥʦʶ ʦʟʥʘʢʦʶ ʫʨʘʞʝʥʥʷ ʷʢʠʭ ʙʫʣʠ çʚʽʜʴʤʠʥʽ ʤʽʪʣʠè. **ɯ ʪʠʧ ï ʧʫʭʣʠʥʦʧʦʜʽʙʥʽ ʥʘʨʦʩʪʠ (ʙʝʟ 

ʚʠʨʘʟʦʢ) ʽ ɯɯ ʪʠʧ ï ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʽ (ʩʭʽʜʯʘʩʪʽ ʜʣʷ ʧʽʜʨʦʩʪʫ ʽ ʤʦʣʦʜʠʭ ʨʦʩʣʠʥ) ʽ ʧʦʧʝʨʝʯʥʽ 

(ʜʣʷ ʜʝʨʝʚ ʚʝʨʭʥʽʭ ʷʨʫʩʽʚ).  

 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʥʘʤʠ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʨʷʤʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʚʠʩʦʪʦʶ ʧʽʜʨʦʩʪʫ 

ʽ ʡʦʛʦ ʚʽʢʦʤ ï ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʮʝ ʟʘʣʝʞʘʣʦ ʚʽʜ ʩʪʨʝʩʦʚʠʭ (ʧʨʠʛʥʽʯʫʶʶʯʠʭ) ʯʠʥʥʠʢʽʚ 
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ʜʣʷ ʨʦʩʣʠʥ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʧʦʰʠʨʝʥʥʷ ʚʠʨʘʟʢʦʚʦ-

ʧʫʭʣʠʥʦʚʠʜʥʦʾ ʭʚʦʨʦʙʠ ʥʘ ʧʽʜʨʦʩʪʽ ʜʦʨʽʚʥʶʻ 43,5 %. ʇʨʠ ʮʴʦʤʫ, ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʝʢʟʝʤʧʣʷʨʽʚ ʷʣʠʮʽ ʟ ʪʠʧʦʚʠʤʠ ʚʠʜʠʤʠʤʠ ʦʟʥʘʢʘʤʠ ʽʥʬʽʢʫʚʘʥʥʷ ʚʽʜʥʝʩʝʥʘ ʜʦ 

ʥʘʡʤʝʥʰʠʭ ʩʪʫʧʝʥʽʚ ʪʦʚʱʠʥʠ. ɺʽʜʧʦʚʽʜʥʦ, ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʫʨʘʞʝʥʴ (ʩʫʤʘʨʥʦ ɯ ʪʘ 

ɯɯ ʪʠʧʫ) ʪʘʢʦʞ ʙʫʣʘ ʥʘʡʚʠʱʦʶ ʥʘ ʜʝʨʝʚʘʭ ʟʽ ʩʪʫʧʝʥʷʤʠ ʪʦʚʱʠʥʠ 2 ʪʘ 4 ʩʤ. ʋ ʧʽʜʨʦʩʪʽ 

ʧʝʨʝʚʘʞʘʚ ɯ ʪʠʧ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʦʾ ʭʚʦʨʦʙʠ ʙʝʟ ʬʦʨʤʫʚʘʥʥʷ ʦʛʦʣʝʥʠʭ 

ʜʽʣʷʥʦʢ (ʚʠʨʘʟʦʢ). ʇʨʠ ʮʴʦʤʫ ʭʚʦʨʦʙʘ ʚʠʷʚʣʝʥʘ ʥʝ ʣʠʰʝ ʥʘ ʩʪʦʚʙʫʨʘʭ, ʘ ʡ ʥʘ ʧʘʛʦʥʘʭ. 

ʋʨʘʞʝʥʠʡ ʤʦʣʦʜʠʡ ʧʽʜʨʽʩʪ ʟʘʟʚʠʯʘʡ ʧʨʠʛʥʽʯʝʥʠʡ, ʟʥʘʯʥʠʡ ʚʽʜʩʦʪʦʢ ʨʦʩʣʠʥ ʚʽʜʤʝʨʣʠ. 

ʊʘʢʦʞ ʦʙʣʽʢʦʤ ʦʭʦʧʣʝʥʦ 436 ʦʩʦʙʠʥ Abies alba ʚʝʨʭʥʽʭ ʷʨʫʩʽʚ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, 

ʱʦ ʫ ʪʘʙʣʠʮʽ ʥʝ ʚʨʘʭʦʚʘʥʽ ʩʫʭʦʩʪʽʡʥʽ ʜʝʨʝʚʘ A. alba ʨʽʟʥʠʭ ʩʪʫʧʝʥʝʡ ʪʦʚʱʠʥʠ, ʷʢʽ ʥʝ 

ʤʘʣʠ ʩʠʤʧʪʦʤʽʚ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʦ ʾʧʘʪʦʣʦʛʽʾ. ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʧʦʰʠʨʝʥʥʷ 

ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʦʾ ʭʚʦʨʦʙʠ ʜʦʨʽʚʥʶʻ 7,1 %. ʇʨʠ ʮʴʦʤʫ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʝʢʟʝʤʧʣʷʨʽʚ ʷʣʠʮʽ ʟ ʪʠʧʦʚʠʤʠ ʚʠʜʠʤʠʤʠ ʦʟʥʘʢʘʤʠ ʽʥʬʽʢʫʚʘʥʥʷ ʚʽʜʥʝʩʝʥʘ ʜʦ ʩʝʨʝʜʥʽʭ 

(36-44 ʩʤ) ʩʪʫʧʝʥʽʚ ʪʦʚʱʠʥʠ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʫʨʘʞʝʥʴ (ʩʫʤʘʨʥʦ ɯ ʪʘ ɯɯ ʪʠʧʫ) ʙʫʣʘ 

ʥʘʡʚʠʱʦʶ ʥʘ ʜʝʨʝʚʘʭ 40 ʩʤ ʩʪʫʧʝʥʷʭ ʪʦʚʱʠʥʠ (ʜʘʥʫ ʪʝʥʜʝʥʮʽʶ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, 

ʱʦ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʙʫʣʠ ʩʘʤʝ ʜʝʨʝʚʘ, ʷʢʽ ʩʷʛʘʣʠ 

40 ʩʤ ʫ ʜʽʘʤʝʪʨʽ). ɿʘʫʚʘʞʠʤʦ, ʱʦ ʥʘ ʜʝʨʝʚʘʭ ʩʪʘʨʰʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʧʝʨʝʚʘʞʘʚ ɯɯ ʪʠʧ 

ʫʨʘʞʝʥʥʷ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʦʶ ʭʚʦʨʦʙʦʶ, ʪʦʙʪʦ ʧʨʠʩʫʪʥʽ ʚʠʨʘʟʢʦʚʦ-

ʧʫʭʣʠʥʦʧʦʜʽʙʥʽ ʪʘ ʧʦʧʝʨʝʯʥʽ ʥʘʨʦʩʪʠ (ʥʘʧʣʠʚʠ). ɺʽʜʦʤʦ, ʱʦ ʙʫʜʴ-ʷʢʽ ʚʠʨʘʟʢʠ 

(ʥʘʧʣʠʚʠ, ʧʫʭʣʠʥʠ) ʧʦʩʣʘʙʣʶʶʪʴ ʨʦʩʣʠʥʫ, ʘʣʝ ʜʦ ʾʾ ʚʽʜʤʠʨʘʥʥʷ (ʚ ʩʠʣʫ ʦʙôʻʢʪʠʚʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʣʽʘ̌ʪʥʠʭ ʧʘʪʦʛʝʥʽʚ, ʟʦʢʨʝʤʘ ʟʙʫʜʥʠʢʘ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʦʾ 

ʭʚʦʨʦʙʠ ʷʣʠʮʽ) ʧʨʠʟʚʦʜʷʪʴ ʜʦʩʠʪʴ ʨʽʜʢʦ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʫʤʦʚʠ ʦʢʽʣʴʮʶʚʘʥʥʷ 

ʧʦʥʘʜ 2/3 ʩʪʦʚʙʫʨʘ ʽ ʙʽʣʴʰʝ ʡʦʛʦ ʧʝʨʠʤʝʪʨʘ. ʊʘʢʽ ʜʝʨʝʚʘ ʻ, ʧʝʨʝʚʘʞʥʦ, ʙʫʨʝʣʦʤʥʠʤʠ 

ʚʥʘʩʣʽʜʦʢ ʫʨʘʞʝʥʥʷ ʾʭ ʟʙʫʜʥʠʢʘʤʠ ʩʪʦʚʙʫʨʦʚʠʭ ʛʥʠʣʝʡ, ʥʘʡʯʘʩʪʽʰʝ ʥʘ ʷʣʠʮʽ ʮʝ 

Phellinus hartigii, ʷʢʠʡ ʫʨʘʞʫʻ ʜʝʨʝʚʦ ʟ ʦʛʦʣʝʥʥʷʤ ʷʜʨʘ ʽ ʩʧʨʠʯʠʥʶʻ ʷʜʨʦʚʽ ʢʦʨʦʟʽʡʥʽ 

ʛʥʠʣʽ.  

ɺʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʡ ʚʽʜʩʦʪʦʢ ʫʨʘʞʝʥʠʭ ʜʝʨʝʚ ʫ ʥʘʩʘʜʞʝʥʥʷʭ ʩʪʘʨʰʠʭ ʚʽʢʦʚʠʭ 

ʛʨʫʧ ʧʦʚᾷ̫ ʟʘʥʠʡ ʥʘʩʘʤʧʝʨʝʜ ʽʟ ʚʽʜʧʘʜʦʤ ʫʨʘʞʝʥʠʭ ʜʝʨʝʚ ʫ ʧʨʦʮʝʩʽ ʧʨʠʨʦʜʥʦʛʦ 

ʜʦʙʦʨʫ, ʘ ʪʘʢʦʞ ʽʟ ʜʦʛʣʷʜʦʚʠʤʠ ʨʫʙʘʥʥʷʤʠ, ʧʨʠ ʷʢʠʭ ʭʚʦʨʽ ʜʝʨʝʚʘ ʚʠʜʘʣʷʶʪʴ ʽʟ 

ʥʘʩʘʜʞʝʥʥʷ. 
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ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʘ ʭʚʦʨʦʙʘ Abies alba ʚ ʥʘʫʢʦʚʽʡ 

ʽ ʥʘʚʯʘʣʴʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʧʦʚôʷʟʘʥʘ ʟ ʟʘʩʪʘʨʽʣʠʤʠ ʥʘʟʚʘʤʠ ï çʨʘʢ ʷʣʠʮʽè, çʽʨʞʘʩʪʠʡ ʨʘʢ 

ʷʣʠʮʽè, çʧʦʧʝʨʝʯʥʠʡ ʨʘʢ ʷʣʠʮʽè, çʩʭʽʜʯʘʩʪʠʡ ʨʘʢ ʷʣʠʮʽè ʪʦʱʦ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ 

ʚʠʢʣʶʯʥʦ ʥʘ ʘʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢʘʭ ʽ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʝʪʽʦʣʦʛʽʾ.  ɼʣʷ 

ʨʦʟʫʤʽʥʥʷ ʪʦʾ ʯʠ ʽʥʰʦʾ ʧʘʪʦʣʦʛʽʾ ʨʦʩʣʠʥ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫʩʪʘʣʝʥʽ ʪʠʧʠ 

ʭʚʦʨʦʙ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʚʠʢʣʶʯʥʦ ʥʘ ʩʠʤʧʪʦʤʘʪʠʮʽ, ʪʦʙʪʦ, ʥʘ ʘʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʦʟʥʘʢʘʭ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʪʠʧʽʚ ʭʚʦʨʦʙ ʟʘʟʚʠʯʘʡ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʧʨʠʯʠʥʠ ʾʭʥʴʦʛʦ 

ʚʠʥʠʢʥʝʥʥʷ. ɿʦʢʨʝʤʘ ʻ ʯʽʪʢʝ ʚʠʟʥʘʯʝʥʥʷ ʽ ʨʦʟʫʤʽʥʥʷ çʚʠʨʘʟʢʠè ʷʢ ʪʠʧʫ ʭʚʦʨʦʙʠ ï 

ʽʥʬʝʢʮʽʡʥʦʾ ʯʠ ʥʝʽʥʬʝʢʮʽʡʥʦʾ, ʪʦʙʪʦ ʧʦʛʣʠʙʣʝʥʥʷ ʥʘ ʦʨʛʘʥʘʭ ʨʦʩʣʠʥ (ʟʘʟʚʠʯʘʡ 

ʩʪʦʚʙʫʨʘʭ), ʱʦ ʦʪʦʯʝʥʽ ʞʠʚʦʶ ʪʢʘʥʠʥʦʶ (ʜʨʽʙʥʽ ʚʠʨʘʟʢʠ ʧʨʠ ʮʴʦʤʫ ʥʘʟʠʚʘʶʪʴʩʷ 

ʘʥʪʨʘʢʥʦʟʦʤ). ʈʽʟʥʽ ʧʦʪʦʚʱʝʥʥʷ, ʥʘʨʦʩʪʠ, ʟʦʢʨʝʤʘ ʽ ʤʫʬʪʦʧʦʜʽʙʥʽ, ʤʘʶʪʴ ʩʧʽʣʴʥʫ 

ʥʘʟʚʫ çʧʫʭʣʠʥʠè (ʮʝʡ ʪʠʧ ʭʚʦʨʦʙʠ ʤʘʻ ʨʽʟʥʫ ʧʨʠʨʦʜʫ ʧʦʭʦʜʞʝʥʥʷ, ʚʣʘʩʥʝ ʽ ʷʢ ʽ ʨʝʰʪʘ 

ʪʠʧʽʚ ʭʚʦʨʦʙ). ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʪʝʨʤʽʥʫ çʨʘʢè (ʷʢ ʪʠʧ ʭʚʦʨʦʙʠ), ʪʦ ʡʦʛʦ ʩʝʨʝʜ ʭʚʦʨʦʙ 

ʨʦʩʣʠʥ ʟʘʟʚʠʯʘʡ ʥʝ ʚʠʜʽʣʷʶʪʴ ʚ ʦʢʨʝʤʠʡ ʪʠʧ ʭʚʦʨʦʙʠ. ʍʦʯʘ ʥʘʨʘʟʽ ʪʝʨʤʽʥʦʤ çʨʘʢè 

ʚʠʟʥʘʯʘʶʪʴ ʭʚʦʨʦʙʠ (ʪʠʧʠ ʭʚʦʨʦʙ), ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʧʫʭʣʠʥ 

(ʥʘʨʦʩʪʽʚ), ʚʠʨʘʟʦʢ, ʚʘʞʢʦʟʘʞʠʚʘʶʯʠʭ ʯʠ ʥʝʟʘʞʠʚʘʶʯʠʭ ʨʘʥ (ʯʘʩʪʦ ʟ ʚʠʜʽʣʝʥʥʷʤ 

ʞʠʚʠʮʽ, ʝʢʩʫʜʘʪʫ ʪʦʱʦ). ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʚʩʽ ʮʽ ʥʘʟʚʠ (ʚʠʨʘʟʢʘ, ʧʫʭʣʠʥʘ, ʥʘʨʽʩʪ ʪʦʱʦ) 

ï ʮʝ ʨʽʟʥʽ ʪʠʧʠ ʭʚʦʨʦʙ, ʷʢʽ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʘʜʝʢʚʘʪʥʦ ʨʦʟʫʤʽʪʠ ʩʠʤʧʪʦʤʠ ʢʦʥʢʨʝʪʥʦʾ 

ʧʘʪʦʣʦʛʽʾ. ʋ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʽ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʫʩʪʘʣʝʥʠʭ ʥʘʟʚ 

ʭʚʦʨʦʙ, ʫ ʪʝʨʤʽʥʘʭ ʪʠʧʫ çʨʘʢʦʚʽ ʚʠʨʘʟʢʠè (ʮʝ ʨʽʟʥʽ ʪʠʧʠ ʭʚʦʨʦʙ) ʩʣʦʚʦ çʨʘʢè ʪʨʝʙʘ 

ʙʨʘʪʠ ʫ ʣʘʧʢʠ. ɿʘ ʩʠʤʧʪʦʤʘʪʠʢʦʶ ʜʦʩʣʽʜʞʝʥʘ ʥʘʤʠ ʭʚʦʨʦʙʘ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ 

ʚʽʜʧʦʚʽʜʘʻ ʥʘʟʚʽ çʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷè, ʦʩʢʽʣʴʢʠ ʥʘ ʧʦʯʘʪʢʦʚʠʭ 

ʝʪʘʧʘʭ ʭʚʦʨʦʙʠ ʩʧʦʯʘʪʢʫ ʫʪʚʦʨʶʻʪʴʩʷ ʧʫʭʣʠʥʘ (ʥʘʨʽʩʪ), ʘ ʟ ʯʘʩʦʤ ʬʦʨʤʫʻʪʴʩʷ 

ʟʚʠʯʘʡʥʘ, ʘʣʝ ʯʘʩʪʽʰʝ ʩʭʽʜʯʘʩʪʘ ʚʠʨʘʟʢʘ. 

ʊʘʢʦʞ ʪʠʧʦʚʦʶ ʦʟʥʘʢʦʶ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʦʾ ʭʚʦʨʦʙʠ Abies alba ʻ 

ʥʘʷʚʥʽʩʪʴ ʧʘʪʦʣʦʛʽʡ ʪʠʧʫ çʚʽʜʴʤʠʥʘ ʤʽʪʣʘè, ʷʢʘ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʥʘʜʤʽʨʥʦʛʦ 

ʫʪʚʦʨʝʥʥʷ ʙʨʫʥʴʦʢ. ʍʚʦʾʥʢʠ ʥʘ çʚʽʜʴʤʠʥʠʭ ʤʽʪʣʘʭè ʢʦʨʦʪʰʽ ʽ ʰʠʨʰʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ 

ʟʜʦʨʦʚʦʶ ʭʚʦʻʶ ʽ ʦʧʘʜʘʶʪʴ ʱʦʨʽʯʥʦ ʧʨʦʪʷʛʦʤ ʩʝʨʧʥʷ-ʚʝʨʝʩʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ 

ʢʨʦʥʽ çʚʽʜʴʤʠʥʘ ʤʽʪʣʘè ʫʪʚʦʨʶʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʥʘ ʙʦʢʦʚʠʭ ʛʽʣʢʘʭ, ʙʣʠʞʯʝ ʜʦ ʚʝʨʭʽʚʢʠ 

ʧʘʛʦʥʘ. ɺʽʟʫʘʣʴʥʦ ʥʘ ʦʙʩʪʝʞʝʥʠʭ ʦʩʦʙʠʥʘʭ ʧʽʜʨʦʩʪʫ, ʘ ʪʘʢʦʞ ʥʘ ʜʝʨʝʚʘʭ ʩʪʘʨʰʠʭ 
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ʚʽʢʦʚʠʭ ʛʨʫʧ,  ʫ ʪ.ʯ. ʥʘ ʤʦʜʝʣʴʥʠʭ ʜʝʨʝʚʘʭ 60-80 ʨʽʯʥʦʛʦ ʚʽʢʫ, ʷʢʽ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʥʘʤʠ 

ʜʣʷ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʟʦʢʨʝʤʘ ʪʨʘʭʝʾʜʥʦʾ ʧʘʪʦʣʦʛʽʾ A. alba), ʚ ʢʨʦʥʽ ʨʝʻʩʪʨʫʚʘʣʠʩʴ 

çʚʽʜʴʤʠʥʽ ʤʽʪʣʠè, ʱʦ ʨʽʟʥʠʣʠʩʷ ʟʘ ʤʦʨʬʦʤʝʪʨʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʪʘʙʣ. 4.5).  

ʊʘʙʣʠʮʷ 4.5 

ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʘʛʦʥʽʚ çʚʽʜʴʤʠʥʦʾ ʤʽʪʣʠè Abies alba 

ʇʦʨʷʜʦʢ 

ʨʦʟʛʘʣʫʞʝʥʥʷ 

ʧʘʛʦʥʘ 

ʆʟʥʘʢʘ 

ɼʦʚʞʠʥʘ ʧʘʛʦʥʫ, 

ʤʤ 

ɹʨʫʥʴʢʠ 

ʨʝʛʫʣʷʨʥʦʛʦ 

ʨʦʟʛʘʣʫʞʝʥʥʷ, ʰʪ. 

ʆʭʚʦʻʥʽʩʪʴ ʧʘʛʦʥʘ, 

ʰʪ./10 ʤʤ ʧʘʛʦʥʘ 

ʇʘʟʫʭʦʚʽ 

ʙʨʫʥʴʢʠ, ʰʪ. 

ʇɺʄ ʅʇ ʇɺʄ ʅʇ ʇɺʄ ʅʇ ʇɺʄ ʅʇ 

ɯɯɯ 42,4Ñ2,1 50,9Ñ3,7 3,2Ñ0,2 2,4Ñ0,2 17,1Ñ0,5 14,6Ñ1,5 9,4Ñ0,8 1,6Ñ0,4 

ɯV 31,5Ñ1,2 27,8Ñ2,4 2,2Ñ0,1 0,7Ñ0,1 14,3Ñ0,2 16,9Ñ1,4 8,0Ñ0,2 1,0Ñ0,1 

V 32,4Ñ1,0 18,5Ñ1,3 1,6Ñ0,1 0,1Ñ0,03 13,7Ñ0,2 18,1Ñ0,8 7,2Ñ0,1 0,05 

Vɯ 25,1Ñ0,4 - 1,0Ñ0,1 - 13,4Ñ0,1 - 3,6Ñ0,1 - 

Vɯɯ 15,2Ñ0,4 - 0 - 9,5Ñ0,1 - 1,4Ñ0,1 - 

ʇʨʠʤʽʪʢʘ: ʇɺʄ ï ʧʘʛʽʥ çʚʽʜʴʤʠʥʦʾ ʤʽʪʣʠè, ʅʇ ï ʥʦʨʤʘʣʴʥʠʡ ʧʘʛʽʥ (ʢʦʥʪʨʦʣʴ); ɯɯɯ-Vɯɯ 

ʧʦʨʷʜʦʢ ʨʦʟʛʘʣʫʞʝʥʥʷ, ʟʥʘʢ + ʦʟʥʘʯʘʻ, ʱʦ ʜʘʥʘ ʦʟʥʘʢʘ ʫ ʧʘʛʦʥʽʚ ʦʜʥʦʛʦ ʧʦʨʷʜʢʫ ʨʦʟʛʘʣʫʞʝʥʥʷ 

çʚʽʜʴʤʠʥʦʾ ʤʽʪʣʠè ʽ ʢʦʥʪʨʦʣʶ ʤʘʻ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʽ ʧʦʭʠʙʢʠ (ʧʨʠ ʨÒ0,05) 

 

ɿʘ 5 ʨʦʢʽʚ ʟ ʙʦʢʦʚʦʾ ʙʨʫʥʴʢʠ ʥʘ ʦʩʽ II ʧʦʨʷʜʢʫ ʨʦʟʛʘʣʫʞʝʥʥʷ ʧʘʛʦʥʫ çʚʽʜʴʤʥʦʾ 

ʤʽʪʣʠè ʬʦʨʤʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʛʽʣʦʢ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧᾷ̫ ʪʠ ʧʦʨʷʜʢʽʚ, ʪʦʜʽ ʷʢ ʥʦʨʤʘʣʴʥʦ 

ʨʦʟʚʠʥʝʥʠʡ ʧʘʛʽʥ ʬʦʨʤʫʻ ʣʠʰʝ ʪʨʠ ʧʦʨʷʜʢʠ ʨʦʟʛʘʣʫʞʝʥʥʷ. 

ɿʘ ʜʦʚʞʠʥʦʶ ʧʘʛʦʥʠ çʚʽʜʴʤʠʥʦʾ ʤʽʪʣʠè III ʧʦʨʷʜʢʫ ʤʝʥʰʽ ʟʘ ʥʦʨʤʘʣʴʥʽ, ʘʣʝ ʧʨʠ 

ʮʴʦʤʫ ʟʘʢʣʘʜʘʶʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʙʨʫʥʴʦʢ ʨʝʛʫʣʷʨʥʦʛʦ ʨʦʟʛʘʣʫʞʝʥʥʷ ʪʘ ʧʘʟʫʰʥʠʭ 

ʙʨʫʥʴʦʢ, ʧʦʣʦʚʠʥʘ ʟ ʷʢʠʭ ʫ ʥʘʩʪʫʧʥʦʤʫ ʨʦʮʽ ʩʬʦʨʤʫʻ ʚʪʦʨʠʥʥʽ ʧʘʛʦʥʠ. ʇʘʛʦʥʠ IV 

ʧʦʨʷʜʢʫ çʚʽʜʴʤʠʥʦʾ ʤʽʪʣʠè ʜʦʚʰʽ ʟʘ ʥʦʨʤʘʣʴʥʽ ʧʘʛʦʥʠ, ʧʨʦʪʝ ʟʘʢʣʘʜʘʶʪʴ ʤʘʡʞʝ 

ʚʪʨʠʯʽ ʙʽʣʴʰʝ ʧʘʛʦʥʽʚ ʨʝʛʫʣʷʨʥʦʛʦ ʨʦʟʛʘʣʫʞʝʥʥʷ ʪʘ ʚ 8 ʨʘʟʽʚ ʙʽʣʴʰʝ ʧʘʟʫʰʥʠʭ 

ʙʨʫʥʴʦʢ, ʙʣʠʟʴʢʦ 30 % ʟ ʷʢʠʭ ʧʨʦʨʦʩʪʫʪʴ ʫ ʥʘʩʪʫʧʥʦʤʫ ʨʦʮʽ. ʇʘʛʦʥʠ IV ʧʦʨʷʜʢʫ 

ʨʦʟʛʘʣʫʞʝʥʥʷ çʚʽʜʴʤʠʥʦʾ ʤʽʪʣʠè, ʫʪʚʦʨʝʥʽ ʟ ʧʘʟʫʰʥʠʭ ʙʨʫʥʴʦʢ, ʥʘ 20ï25 % ʢʦʨʦʪʰʽ 

ʟʘ ʧʘʛʦʥʠ ʨʝʛʫʣʷʨʥʦʛʦ ʨʦʟʛʘʣʫʞʝʥʥʷ, ʾʭ ʨʦʩʪʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʧʘʛʦʥʽ: ʜʦʚʰʽ ʫʪʚʦʨʶʶʪʴʩʷ ʟ ʧʘʟʫʰʥʠʭ ʙʨʫʥʴʦʢ, ʟʘʢʣʘʜʝʥʠʭ ʫ 

ʚʝʨʭʥʽʡ ʧʦʣʦʚʠʥʽ ʧʘʛʦʥʘ, ʘ ʢʦʨʦʪʢʽ ï ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ. ʅʘ ʥʦʨʤʘʣʴʥʠʭ ʧʘʛʦʥʘʭ IV 

ʧʦʨʷʜʢʫ ʟʘʢʣʘʜʘʻʪʴʩʷ ʣʠʰʝ 1ï2 ʧʘʟʫʰʥʽ ʙʨʫʥʴʢʠ ʽ ʚʦʥʠ ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʩʪʘʥʽ ʩʧʦʢʦʶ. 

ʇʘʛʦʥʠ çʚʽʜʴʤʠʥʦʾ ʤʽʪʣʠè V ʧʦʨʷʜʢʫ ʨʦʟʛʘʣʫʞʝʥʥʷ ʟʥʘʯʥʦ ʜʦʚʰʽ ʽ ʟʘʢʣʘʜʘʶʪʴ ʫ 16 
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ʨʘʟʽʚ ʙʽʣʴʰʝ ʙʽʯʥʠʭ ʙʨʫʥʴʦʢ, ʥʽʞ ʥʦʨʤʘʣʴʥʽ ʧʘʛʦʥʠ, ʦʨʽʻʥʪʦʚʥʦ 90 % ʧʘʛʦʥʽʚ ʷʢʠʭ 

ʚʟʘʛʘʣʽ ʥʝ ʟʘʢʣʘʜʘʶʪʴ ʙʨʫʥʴʦʢ ʨʝʛʫʣʷʨʥʦʛʦ ʨʦʟʛʘʣʫʞʝʥʥʷ. ʇʘʟʫʰʥʽ ʙʨʫʥʴʢʠ ʥʘ 

ʥʦʨʤʘʣʴʥʠʭ ʧʘʛʦʥʘʭ V ʧʦʨʷʜʢʫ ʨʦʟʛʘʣʫʞʝʥʥʷ ʥʝ ʟʘʢʣʘʜʘʶʪʴʩʷ, ʫ ʧʘʛʦʥʽʚ çʚʽʜʴʤʠʥʦʾ 

ʤʽʪʣʠè ʚʦʥʠ ʧʨʦʜʦʚʞʫʶʪʴ ʟʘʢʣʘʜʘʪʠʩʷ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ. ʇʘʛʦʥʠ VI ʪʘ VII ʧʦʨʷʜʢʽʚ 

ʨʦʟʛʘʣʫʞʝʥʥʷ ʥʘ ʥʦʨʤʘʣʴʥʠʭ ʧʘʛʦʥʘʭ ʥʝ ʫʪʚʦʨʶʶʪʴʩʷ, ʘ ʫ ʧʘʛʦʥʽʚ çʚʽʜʴʤʠʥʦʾ ʤʽʪʣʠè 

ʥʘ ʮʠʭ ʧʦʨʷʜʢʘʭ ʫʪʚʦʨʶʻʪʴʩʷ ʧʦʥʘʜ 60 % ʚʩʽʭ ʦʩʝʡ. ʇʘʛʦʥʠ ʥʦʨʤʘʣʴʥʽ ʪʘ çʚʽʜʴʤʠʥʦʾ 

ʤʽʪʣʠè ʤʘʶʪʴ ʨʽʟʥʫ ʦʨʽʻʥʪʘʮʽʶ ʫ ʧʨʦʩʪʦʨʽ: ʜʣʷ ʥʦʨʤʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʥʝ ʧʣʘʛʽʦʪʨʦʧʥʝ 

(ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʝ ʜʦ ʦʩʽ ʩʪʦʚʙʫʨʘ ʜʝʨʝʚʘ ʽ ʧʘʨʘʣʝʣʴʥʝ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʣʦʱʠʥʠ 

ʟʝʤʣʽ) ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʘʛʦʥʽʚ, ʧʘʛʦʥʠ çʚʽʜʴʤʠʥʦʾ ʤʽʪʣʠè ʨʦʩʪʫʪʴ ʦʨʪʦʪʨʦʧʥʦ 

(ʧʘʨʘʣʝʣʴʥʦ ʦʩʽ ʩʪʦʚʙʫʨʘ ʘʙʦ ʧʽʜ ʛʦʩʪʨʠʤ ʢʫʪʦʤ ʜʦ ʥʝʾ). ɿ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʜʥʦ, ʱʦ ʧʘʛʦʥʠ çʚʽʜʴʤʠʥʦʾ ʤʽʪʣʠè ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʧʘʛʦʥʽʚ ʥʦʨʤʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʢʨʦʥʠ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʟʘʩʚʽʜʯʫʻ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʘʭ 

ʥʦʨʤʘʣʴʥʠʭ ʧʘʛʦʥʽʚ ʷʣʠʮʽ ʪʘ ʧʘʛʦʥʽʚ, ʥʘ ʷʢʠʭ ʩʬʦʨʤʫʚʘʣʘʩʷ çʚʽʜʴʤʠʥʘ ʤʽʪʣʘè. 

ʆʩʥʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ï ʮʝ ʨʷʩʥʝ ʨʦʟʛʘʣʫʞʝʥʥʷ, ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʬʦʨʤʫʻʪʴʩʷ ʙʽʣʴʰ 

ʱʽʣʴʥʠʡ ʬʨʘʛʤʝʥʪ ʢʨʦʥʠ, ʱʦ ʚʽʟʫʘʣʴʥʦ ʣʝʛʢʦ ʚʠʷʚʣʷʻʪʴʩʷ. ʊʘʢʦʞ ʚʠʷʚʣʝʥʦ ʩʫʭʦʩʪʽʡ 

Abies alba ʙʝʟ ʦʟʥʘʢ ʫʨʘʞʝʥʥʷ ʟʙʫʜʥʠʢʦʤ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʦʾ ʭʚʦʨʦʙʠ (ʥʘ 

ʪʘʢʠʭ ʜʝʨʝʚʘʭ ʚʠʷʚʣʝʥʘ ʙʘʢʪʝʨʽʘʣʴʥʘ ʚʦʜʷʥʢʘ (ʟʙʫʜʥʠʢ ï Lelliottia nimipressuralis 

(Carter 1945) ʽ ʭʚʦʨʦʙʠ ʪʠʧʫ ʦʧʽʢʫ).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʫʯʘʩʥʦʛʦ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ 

ʜʝʨʝʚ Abies alba, ʱʦ ʟʨʦʩʪʘʶʪʴ ʫ ʜʝʨʝʚʦʩʪʘʥʘʭ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ, 

ʟʘʬʽʢʩʦʚʘʥʦ ʪʘ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʪʠʧʦʚʽ ʩʠʤʧʪʦʤʘʪʠʯʥʽ ʦʟʥʘʢʠ ʫʨʘʞʝʥʥʷ ʨʦʩʣʠʥ ʨʽʟʥʠʭ 

ʚʽʢʦʚʠʭ ʛʨʫʧ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʦʶ ʭʚʦʨʦʙʦʶ. ɿʙʫʜʥʠʢ ʻ ʦʙʣʽʛʘʪʥʠʤ 

ʬʽʪʦʧʘʪʦʛʝʥʦʤ Melampsorella cerastii Wint. (=Melampsorella caryophyllacearum J. 

Schrºt.). ʆʩʥʦʚʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʧʘʪʦʛʝʥʝʟʫ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʦʾ ʭʚʦʨʦʙʠ 

ʷʣʠʮʽ ʙʽʣʦʾ ʻ ʫʪʚʦʨʝʥʥʷ ʥʘ  ʤʦʣʦʜʠʭ ʛʽʣʢʘʭ ʪʘ ʧʘʛʦʥʘʭ ʪʠʧʦʚʠʭ ʤʫʬʪʦʧʦʜʽʙʥʠʭ 

ʥʘʨʦʩʪʽʚ, ʘ ʪʘʢʦʞ çʚʽʜʴʤʠʥʠʭ ʤʽʪʣè. ɺʠʦʢʨʝʤʣʝʥʦ ʜʚʘ ʪʠʧʠ ʧʨʦʪʽʢʘʥʥʷ ʜʘʥʦʾ ʭʚʦʨʦʙʠ, 

ʟʦʢʨʝʤʘ ɯ ʪʠʧ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʬʦʨʤʽ ʤʫʪʬʪʦʧʦʜʽʙʥʠʭ ʧʦʪʦʚʱʝʥʴ ʽ ʻ ʭʘʨʘʢʪʝʨʥʠʤ, 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʜʣʷ ʧʽʜʨʦʩʪʫ ʷʣʠʮʽ. ʇʨʠ ɯɯ ʪʠʧʽ ʭʚʦʨʦʙʠ ʫʪʚʦʨʶʶʪʴʩʷ ʛʣʠʙʦʢʽ 

ʧʦʧʝʨʝʯʥʽ ʚʠʨʘʟʢʠ ʟ ʪʨʽʱʠʥʘʤʠ. ɺʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʘ ʭʚʦʨʦʙʘ A. alba ʤʘʻ 
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ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʚ ʣʽʩʘʭ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪ, ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʠʡ ʧʦʢʘʟʥʠʢ 

ʧʦʰʠʨʝʥʥʷ ʜʦʨʽʚʥʶʻ 43,5 % ʥʘ ʧʽʜʨʦʩʪʽ ʽ 7,1 % ï ʥʘ ʜʝʨʝʚʘʭ ʩʪʘʨʰʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ. 

ʈʦʟʚʠʪʦʢ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʦʩʣʘʙʣʝʥʥʷ ʜʝʨʝʚ Abies alba, 

ʱʦ ʨʦʙʠʪʴ ʾʾ ʯʫʪʣʠʚʦʶ (ʩʧʨʠʡʥʷʪʣʠʚʦʶ) ʜʦ ʚʧʣʠʚʫ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ ʜʦʚʢʽʣʣʷ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʦʾ ʭʚʦʨʦʙʠ Abies 

alba, ʷʢʝ ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ, 

ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʤʝʥʰʝʥʥʷ ʽʥʬʝʢʮʽʡʥʦʛʦ ʬʦʥʫ ʚ 

ʜʝʨʝʚʦʩʪʘʥʘʭ ʟʘ ʫʯʘʩʪʶ A. alba. ɿ ʮʽʻʶ ʤʝʪʦʶ ʩʣʽʜ ʚʠʷʚʣʷʪʠ ʭʚʦʨʦʙʫ ʥʘʡʧʝʨʰʝ ʥʘ 

ʧʽʜʨʦʩʪʽ. ɼʝʨʝʚʘ, ʱʦ ʤʘʶʪʴ ʦʟʥʘʢʠ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʦʾ ʭʚʦʨʦʙʠ, ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʚʠʜʘʣʝʥʽ ʟ ʜʝʨʝʚʦʩʪʘʥʫ ʟ ʧʦʜʘʣʴʰʦʶ ʫʪʠʣʽʟʘʮʽʻʶ. ʎʝ ʞ ʩʪʦʩʫʻʪʴʩʷ ʽ ʜʝʨʝʚ A. alba ʥʘ 

ʩʪʘʜʽʾ ʨʫʙʦʢ ʦʩʚʽʪʣʝʥʥʷ, ʧʨʦʨʽʜʞʫʚʘʥʥʷ ʽ ʧʨʦʯʠʩʪʦʢ ï ʥʝʦʙʭʽʜʥʦ ʚʠʜʘʣʷʪʠ ʜʝʨʝʚʘ ʟ 

ʩʠʤʧʪʦʤʘʤʠ ʫʨʘʞʝʥʥʷ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʚʝʨʪʘʪʠ ʥʝ ʣʠʰʝ ʥʘ ʫʨʘʞʝʥʽ ʩʪʦʚʙʫʨʠ, ʘ ʽ ʥʘ 

ʫʨʘʞʝʥʽ ʙʽʯʥʽ ʛʽʣʢʠ ʤʦʣʦʜʠʭ ʜʝʨʝʚ, ʦʩʢʽʣʴʢʠ ʧʝʨʚʠʥʥʝ ʽʥʬʽʢʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ 

ʭʚʦʶ, ʘ ʧʦʪʽʤ ʧʦʰʠʨʶʻʪʴʩʷ ʧʦ ʨʦʩʣʠʥʽ. ʉʣʽʜ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʟʙʫʜʥʠʢ ʭʚʦʨʦʙʠ 

ʟʘ ʩʚʦʻʶ ʙʽʦʣʦʛʽʻʶ, ʷʢ ʽ ʨʝʰʪʘ ʦʙʣʽʘ̌ʪʥʠʭ ʧʘʪʦʛʝʥʽʚ, ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʧʘʪʦʣʦʛʽʾ 

ʩʪʠʤʫʣʶʶʪʴ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥʠ. 

 

4.4. ɹʘʢʪʝʨʽʘʣʴʥʘ ʚʦʜʷʥʢʘ Abies alba ʚ ʜʝʨʝʚʦʩʪʘʥʘʭ ʇʦʢʫʪʩʴʢʦ-

ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ 

 

Abies alba ʻ ʦʜʥʽʻʶ ʽʟ ʛʦʣʦʚʥʠʭ ʣʽʩʦʪʚʽʨʥʠʭ ʨʦʩʣʠʥ ʫ ʤʝʞʘʭ ʩʚʦʛʦ ʘʨʝʘʣʫ. 

ɿʦʢʨʝʤʘ, ʚ ʣʽʩʘʭ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ʚʦʥʘ ʧʦʰʠʨʝʥʘ ʥʘ ʧʣʦʱʽ ʧʦʥʘʜ 80 ʪʠʩ. ʛʘ. ʇʨʠ 

ʮʴʦʤʫ ʢʦʨʽʥʥʽ ʙʫʢʦʚʦ-ʷʣʠʮʝʚʽ ʜʝʨʝʚʦʩʪʘʥʠ ʯʝʨʝʟ ʩʫʢʮʝʩʽʡʥʽ ʧʨʦʮʝʩʠ ʪʘ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʘʭʦʜʠ ʟʘʤʽʥʝʥʽ ʧʦʭʽʜʥʠʤʠ ʜʝʨʝʚʦʩʪʘʥʘʤʠ ʨʽʟʥʦʛʦ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ 

(ʇʣʽʭʪʷʢ, 2019).  

ʋ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʫ ʛʽʨʩʴʢʠʭ ʪʘ ʧʝʨʝʜʛʽʨʥʠʭ ʣʽʩʘʭ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ 

ʧʦʯʘʣʠ ʤʘʩʦʚʦ ʚʩʠʭʘʪʠ ʜʝʨʝʚʦʩʪʘʥʠ Abies alba. ʊʦʤʫ ʥʘʰʠʤ ʟʘʚʜʘʥʥʷʤ ʙʫʣʦ 

ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʨʠʩ ʫ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʷʣʠʮʝʚʠʭ 

ʣʽʩʽʚ, ʫ ʷʢʠʭ ʢʨʠʶʪʴʩʷ ʜʝʷʢʽ ʧʨʠʯʠʥʠ ʚʩʠʭʘʥʥʷ, ʪʘ ʚʠʦʢʨʝʤʣʝʥʥʷ ʬʽʪʦʮʝʥʦʪʠʯʥʠʭ ʪʘ 
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ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ ʦʟʥʘʢ ʦʩʣʘʙʣʝʥʥʷ, ʟʘ ʷʢʠʤʠ ʤʦʞʥʘ ʙʫʣʦ ʙ ʧʦʧʝʨʝʜʥʴʦ ʜʽʘʛʥʦʩʪʫʚʘʪʠ 

ʟʙʫʜʥʠʢʘ ʟʘʭʚʦʨʶʚʘʥʥʷ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɼʦʩʣʽʜʥʽ ʨʦʙʦʪʠ ʧʨʦʚʦʜʠʣʠʩʴ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʚ ʫʤʦʚʘʭ ʬʽʣʽʾ çʂʫʪʩʴʢʝ ʃɻè ʪʘ 

ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʷʭ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʛʘʙʽʪʫʘʣʴʥʠʭ ʧʨʦʷʚʽʚ ʧʘʪʦʣʦʛʽʾ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ Abies alba, ʧʦʰʠʨʝʥʥʶ, 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʽ ʧʦʻʜʥʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ, ʾʭ ʟʚᾷʷʟʢʽʚ ʟ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʩʪʘʥʦʤ 

ʜʝʨʝʚ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʤʘʪʝʨʽʘʣʽʚ, ʦʜʝʨʞʘʥʠʭ ʫ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʩʦʚʝ 

ʚʩʠʭʘʥʥʷ Abies alba ʦʭʦʧʣʶʻ ʚʝʣʠʢʽ ʣʽʩʦʚʽ ʪʝʨʠʪʦʨʽʾ, ʥʝ ʦʙʤʝʞʫʶʯʠʩʴ ʧʝʚʥʠʤʠ 

ʚʽʢʦʚʠʤʠ ʛʨʫʧʘʤʠ ʜʝʨʝʚ (ʷʢ ʤʦʣʦʜʽ, ʪʘʢ ʽ ʩʪʠʛʣʽ ʜʝʨʝʚʦʩʪʘʥʠ). ɺʠʷʚʣʝʥʥʷ ʧʨʠʯʠʥ 

ʚʩʠʭʘʥʥʷ ʙʘʟʫʚʘʣʦʩʷ ʥʘ ʜʝʢʽʣʴʢʦʭ ʛʨʫʧʘʭ ʦʟʥʘʢ. ʇʝʨʰʠʡ ʜʦʢʘʟ ʨʦʟʚʠʪʢʫ ʙʘʢʪʝʨʽʘʣʴʥʦʾ 

ʽʥʬʝʢʮʽʾ ʫ ʣʽʩʘʭ ʟʘ ʫʯʘʩʪʶ A. alba ʙʫʚ ʦʜʝʨʞʘʥʠʡ ʫ 2016 ʨʦʮʽ ʫ ʇʽʩʪʠʥʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ 

(ʉʦʨʦʢʘ ʪʘ ʽʥ., 2018).  

ʆʪʞʝ, ʚʩʠʭʘʥʥʷ ʜʝʨʝʚ ʧʨʦʷʚʠʣʦʩʷ ʨʽʟʢʦ ʽ ʟʘ ʢʦʨʦʪʢʠʡ ʧʝʨʽʦʜ ʯʘʩʫ ʧʽʩʣʷ 

ʟʘʩʫʰʣʠʚʦʛʦ ʣʽʪʘ 2015 ʨʦʢʫ, ʱʦ ʩʪʘʣʦ ʧʝʨʰʠʤ ʜʦʢʘʟʦʤ ʨʦʟʚʠʪʢʫ ʙʘʢʪʝʨʽʘʣʴʥʦʾ 

ʽʥʬʝʢʮʽʾ. ɿôʷʩʦʚʘʥʦ ʪʘʢʦʞ, ʱʦ ʣʽʩʠ ʟʘ ʫʯʘʩʪʽ A. alba ʬʦʨʤʫʶʪʴʩʷ, ʧʝʨʝʚʘʞʥʦ, ʥʘ 

ʙʫʨʦʟʝʤʘʭ, ʛʝʥʝʟʠʩ ʷʢʠʭ ʧʦʚᾷʷʟʘʥʠʡ ʽʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʥʘʜ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷʤ. ɼʣʷ ʪʘʢʠʭ ʨ̌ʫʥʪʽʚ ʭʘʨʘʢʪʝʨʥʽ ʩʠʣʴʥʠʡ ʧʨʦʤʠʚʥʠʡ ʨʝʞʠʤ, ʛʣʠʙʦʢʝ 

ʩʝʟʦʥʥʝ ʧʨʦʤʦʯʫʚʘʥʥʷ ʽ ʢʦʨʦʪʢʦʪʨʠʚʘʣʝ ʩʝʟʦʥʥʝ ʧʨʦʤʝʨʟʘʥʥʷ, ʱʦ ʪʘʢʦʞ ʚʽʜʽʛʨʘʣʦ 

ʩʚʦʶ ʨʦʣʴ ʫ ʧʦʩʫʰʣʠʚʦʤʫ 2015 ʨʦʮʽ.  

ʅʘʩʪʫʧʥʝ ʚʽʟʫʘʣʴʥʝ ʦʙʩʪʝʞʝʥʥʷ ʫʨʘʞʝʥʠʭ ʷʣʠʮʝʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʚʠʷʚʠʣʦ 

ʜʨʫʛʫ ʛʨʫʧʫ ʜʦʢʘʟʽʚ ï ʤʘʢʨʦʩʢʦʧʽʯʥʽ ʦʟʥʘʢʠ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ, ʱʦ ʙʫʣʦ 

ʧʽʜʪʚʝʨʜʞʝʥʦ  ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ. ʉʠʤʧʪʦʤʘʪʠʢʘ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ 

ʷʣʠʮʽ ʧʦʜʽʙʥʘ ʜʦ ʾʾ ʧʨʦʷʚʫ ʥʘ ʽʥʰʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥʘʭ (Goychuk et al., 2020; 

Kulbanska et al., 2021). ɼʦ ʪʘʢʠʭ ʦʟʥʘʢ ʤʦʞʝʤʦ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ 

ʘʥʘʪʦʤʽʯʥʽ ʦʟʥʘʢʠ ʪʘ ʚʠʜʦʟʤʽʥʠ ʩʪʨʫʢʪʫʨ ʫʨʘʞʝʥʠʭ  ʜʝʨʝʚ A. alba: ʚʩʠʭʘʥʥʷ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʽʟ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʢʨʦʥʠ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʫʨʘʞʝʥʥʷ ʯʝʨʝʟ ʣʝʪʢʽ 

ʩʫʙʩʪʘʥʮʽʾ; ʥʘ ʩʪʦʚʙʫʨʘʭ ʫʪʚʦʨʶʶʪʴʩʷ ʪʨʽʱʠʥʠ ʪʘ ʚʠʨʘʟʢʠ, ʚʽʜʰʘʨʦʚʫʻʪʴʩʷ ʨʠʪʽʜʦʤ, 

ʟᾷ̫ʚʣʷʶʪʴʩʷ ʨʷʩʥʽ ʚʠʩʪʫʧʠ ʝʢʩʫʜʘʪʫ, ʦʛʦʣʶʶʪʴʩʷ ʧʝʨʚʠʥʥʘ ʢʦʨʘ ʪʘ ʬʣʦʝʤʘ, ʘ ʟʘ ʜʚʘ 

ʨʦʢʠ ʟᾷ̫ʚʣʷʻʪʴʩʷ ʨʘʥʝʚʘ ʤʝʨʠʩʪʝʤʘ (ʨʠʩ. 4.13 ʘ); ʧʽʜ ʯʘʩ ʣʽʪʥʴʦʾ ʩʧʝʢʠ ʦʩʥʦʚʠ ʜʝʨʝʚʥʠʭ 
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ʩʪʦʚʙʫʨʽʚ A. alba ʟʘʣʠʰʘʶʪʴʩʷ ʚʦʣʦʛʠʤʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʦʨʫʰʝʥʥʷ ʘʙʦ ʙʣʦʢʘʜʫ 

ʢʩʠʣʝʤʥʦʾ ʪʝʯʽʾ ʫ ʩʪʦʚʙʫʨʽ (ʨʠʩ. 4.13 ʙ); ʩʠʣʫʝʪ ʜʝʨʝʚʘ ʥʘʙʫʚʘʻ ʥʝʭʘʨʘʢʪʝʨʥʦʛʦ 

çʾʞʘʢʫʚʘʪʦʛʦè ʚʠʛʣʷʜʫ, ʱʦ ʻ ʥʘʩʣʽʜʢʦʤ ʨʦʟʚʠʪʢʫ ʤʥʦʞʠʥʥʠʭ ʝʧʽʢʦʨʤʽʯʥʠʭ (ʚʦʜʷʥʠʭ) 

ʧʘʛʦʥʽʚ, ʷʢʽ ʚʽʜʤʠʨʘʶʪʴ ʫʧʨʦʜʦʚʞ ʢʽʣʴʢʦʭ ʚʝʛʝʪʘʪʠʚʥʠʭ ʧʝʨʽʦʜʽʚ (ʨʠʩ. 4.13 ʚ); ʥʘ 

ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ ʙʘʢʪʝʨʽʦʟʫ ʜʝʨʝʚʘ ʷʣʠʮʽ ʢʦʣʦʥʽʟʫʶʪʴ ʚʪʦʨʠʥʥʽ ʬʽʪʦʧʘʪʦʛʝʥʠ ï 

Armillaria mellea, Climacocystis boreais, Heterobasidion annosum, Phellinus hartigii  ʪʘ 

ʩʪʦʚʙʫʨʦʚʽ ʝʥʪʦʤʦʰʢʽʜʥʠʢʠ; ʥʘ ʧʦʧʝʨʝʯʥʦʤʫ ʟʨʽʟʽ ʩʪʦʚʙʫʨʽʚ ʧʦʤʽʪʥʘ ʟʤʽʥʘ 

ʘʥʘʪʦʤʽʯʥʠʭ ʩʪʨʫʢʪʫʨ: ʚʦʜʷʥʠʩʪʘ ʢʩʠʣʝʤʘ ʽ ʬʣʦʝʤʘ, ʜʽʣʷʥʢʠ ʤʦʢʨʦʾ ʛʥʠʣʽ ʟ 

ʭʘʨʘʢʪʝʨʥʠʤ ʟʘʧʘʭʦʤ ʙʨʦʜʽʥʥʷ, ʧʘʪʦʣʦʛʽʯʥʝ ʷʜʨʦ; ʜʝʨʝʚʠʥʘ ʫʨʘʞʝʥʠʭ ʜʝʨʝʚ ʚʘʞʢʘ ʽ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʧʽʜʜʘʻʪʴʩʷ ʦʙʨʦʙʽʪʢʫ ʫʥʘʩʣʽʜʦʢ ʟʘʢʫʧʦʨʢʠ ʪʨʘʭʝʾʜ ʪʘ ʜʫʞʝ ʚʠʩʦʢʦʾ 

ʚʦʣʦʛʦʩʪʽ. 

   
                          

 

ʈʠʩ. 4.13. ʄʘʢʨʦʦʟʥʘʢʠ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ Abies alba: ʘ ï ʪʨʽʱʠʥʠ ʽ ʝʢʩʫʜʘʪ 

ʥʘ ʨʠʪʽʜʦʤʽ; ʙ ï ʤʦʢʥʫʯʘ ʦʩʥʦʚʘ ʜʝʨʝʚʥʦʛʦ ʩʪʦʚʙʫʨʘ; ʛ ï ʤʥʦʞʠʥʥʽ ʚʽʜʤʝʨʣʽ 

ʝʧʽʢʦʨʤʽʯʥʽ ʧʘʛʦʥʠ 

 

ʅʘʤʠ ʚʽʜʤʽʯʝʥʽ ʛʘʙʽʪʫʘʣʴʥʽ ʧʨʦʷʚʠ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ Abies alba. ɿʦʢʨʝʤʘ, 

ʦʙʩʪʝʞʫʚʘʥʽ ʜʝʨʝʚʘ ʬʦʨʤʫʚʘʣʠ ʦʢʨʝʤʽ ʦʩʝʨʝʜʢʠ ʫʨʘʞʝʥʥʷ, ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ 

ʥʘʜʤʽʨʥʦʶ ʘʞʫʨʥʽʩʪʶ ʢʨʦʥʠ, ʘ ʪʘʢʦʞ ʚʽʜʤʠʨʘʥʥʷʤ 1-2 ʨʽʯʥʠʭ ʧʘʛʦʥʽʚ ʽ ʟʘʛʘʣʴʥʦʶ 

ʜʝʬʦʣʽʘʮʽʻʶ. ʅʘ ʧʦʚʝʨʭʥʽ ʩʪʦʚʙʫʨʽʚ ʯʽʪʢʦ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʢʽʨʢʠ 

(ʬʦʨʤʫʶʪʴʩʷ ʧʦʚʝʨʭʥʝʚʽ ʪʘ ʛʣʠʙʦʢʽ ʪʨʽʱʠʥʠ), ʟ ʷʢʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʪʽʢʘʥʥʷ 

ʘ ʙ ʚ 
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ʟʘʛʘʟʦʚʘʥʦʾ ʨʽʜʠʥʠ ʽ ʪʝʤʥʦʛʦ ʩʣʠʟʫ ʟ ʭʘʨʘʢʪʝʨʥʠʤ ʟʘʧʘʭʦʤ ʤʘʩʣʷʥʦ-ʢʠʩʣʦʛʦ ʙʨʦʜʽʥʥʷ. 

ʅʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʪʨʽʱʠʥʠ ʧʝʨʝʭʦʜʷʪʴ ʫ ʚʯʘʚʣʝʥʽ (ʟʘʧʘʣʽ) ʥʝʢʨʦʪʠʯʥʽ ʤʦʢʨʽ ʨʘʥʠ. 

ʇʽʜ ʰʘʨʦʤ ʢʽʨʢʠ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʤʦʢʨʠʡ ʯʦʨʥʠʡ ʣʫʙ, ʽʥʦʜʽ ʚʛʣʠʙ ʜʦ ʢʘʤʙʽʶ. ɺ 

ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʥʘ ʩʪʦʚʙʫʨʽ ʬʦʨʤʫʻʪʴʩʷ ʚʠʨʘʟʢʘ. ʊʘʢʦʞ ʥʘ ʩʪʦʚʙʫʨʘʭ ʻ ʚʦʜʷʥʽ 

ʧʘʛʦʥʠ, ʷʢʽ ʻ ʱʝ ʦʜʥʠʤ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʩʚʽʜʯʝʥʥʷʤ ʫʨʘʞʝʥʥʷ ʜʝʨʝʚ ʷʣʠʮʽ ʙʘʢʪʝʨʽʦʟʦʤ. 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba ʚ ʤʝʞʘʭ 

ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚʠʷʚʣʝʥʘ ʥʘʤʠ ʧʘʪʦʣʦʛʽʷ 

ʟʘ ʚʩʽʤʘ ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʻ ʩʠʩʪʝʤʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʩʫʜʠʥʥʦ-

ʧʘʨʝʥʭʽʤʘʪʦʟʥʦʛʦ ʪʠʧʫ, ʚʽʜʦʤʠʤ ʷʢ ʙʘʢʪʝʨʽʘʣʴʥʘ ʚʦʜʷʥʢʘ, ʟʙʫʜʥʠʢ ʷʢʦ ʾʽʥʬʽʢʫʻ ʚʩʽ 

ʨʦʩʣʠʥʥʽ ʪʢʘʥʠʥʠ ʪʘ ʦʨʛʘʥʠ (ʫ ʪ.ʯ. ʛʝʥʝʨʘʪʠʚʥʽ) ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʫ, ʪʘʢʦʞ 

ʩʪʨʘʞʜʘʻ ʩʘʤʦʩʽʚ.  

ɺʩʴʦʛʦ ʽʟ ʚʝʛʝʪʘʪʠʚʥʠʭ ʽ ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ Abies alba, ʷʢʽ ʤʘʣʠ ʪʠʧʦʚʽ 

ʛʘʙʽʪʫʘʣʴʥʽ ʧʨʦʷʚʠ ʫʨʘʞʝʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʚʦʜʷʥʢʦʶ (ʜʦʜ. ɹ), ʚʠʜʽʣʝʥʦ 62 ʽʟʦʣʷʪʠ 

ʙʘʢʪʝʨʽʡ, ʟ ʷʢʠʭ 37 ʰʪʘʤʽʚ ʚʠʷʚʠʣʠʩʷ ʬʽʪʦʧʘʪʦʛʝʥʥʠʤʠ ʚʠʜʘʤʠ ʽ ʚʠʢʦʨʠʩʪʘʥʽ ʫ 

ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ʅʘ ʯʘʰʢʘʭ ʇʝʪʨʽ ʩʧʦʩʪʝʨʽʛʘʣʠ ʨʽʩʪ ʦʜʥʦʪʠʧʥʠʭ ʢʦʣʦʥʽʡ 

ʙʘʢʪʝʨʽʡ, ʦʩʦʙʣʠʚʦ ʟʘ ʾʭ ʽʟʦʣʷʮʽʾ ʟ ʧʝʨʚʠʥʥʠʭ (ʧʦʯʘʪʢʦʚʠʭ) ʩʪʘʜʽʡ ʧʘʪʦʣʦʛʽʾ, ʱʦ 

ʧʝʚʥʦ ʁʤʽʨʦʶ ʟʘʩʚʽʜʯʫʚʘʣʦ ʧʨʠʯʝʪʥʽʩʪʴ ʙʘʢʪʝʨʽʾ Lelliottia nimipressuralis ̫ ʢ ʟʙʫʜʥʠʢʘ 

ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ, ʱʦ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ. 

ɿʘʟʚʠʯʘʡ ʥʘ ʂɸ ʜʦʤʽʥʫʚʘʣʠ ʪʨʠ ʦʩʥʦʚʥʽ ʤʦʨʬʦʪʠʧʠ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʢʦʣʦʥʽʡ ï ʩʽʨʫʚʘʪʦ-

ʙʽʣʽ, ʥʝʧʨʦʟʦʨʽ ʢʨʝʤʦʚʦ-ʙʽʣʽ, ʞʦʚʪʦʧʽʛʤʝʥʪʥʽ ʪʘ ʽʥʰʽ. ɯʟʦʣʷʪʠ ʫʤʦʚʥʦ ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ 

ʜʦ ʨʦʜʽʚ Lelliottia Brady et al. 2013, Bacillus Cohn 1872 (Approved Lists 1980), 

Pseudomonas Migula 1894 (Approved Lists 1980), Xanthomonas Dowson 1939 (Approved 

Lists 1980). ɼʦ ʨʦʜʫ Lelliottia ʫʚʽʡʰʣʠ ʙʣʠʩʢʫʯʽ ʩʽʨʫʚʘʪʦ-ʙʽʣʽ ʢʦʣʦʥʽʾ ʟ ʢʨʝʤʦʚʠʤ 

ʚʽʜʪʽʥʢʦʤ. ɼʦ ʨʦʜʫ Pseudomonas ʚʽʜʥʝʩʝʥʽ ʩʽʨʫʚʘʪʦ-ʙʽʣʽ, ʥʘʧʽʚʧʨʦʟʦʨʽ, ʙʣʠʩʢʫʯʽ, 

ʢʨʫʛʣʽ, ʟ ʧʽʜʥʷʪʠʤ ʮʝʥʪʨʦʤ ʽ, ʟʘʟʚʠʯʘʡ, ʩʣʘʙʦʭʚʠʣʷʩʪʠʤ ʢʨʘʻʤ. ɼʦ ʨʦʜʫ Bacillus 

ʚʽʜʥʝʩʝʥʽ ʩʧʦʨʦʥʦʩʥʽ ʢʨʝʤʦʚʦ-ʙʽʣʽ, ʤʘʩʣʷʥʽ ʟ ʥʝʨʽʚʥʠʤʠ ʢʨʘʷʤʠ  ʢʦʣʦʥʽʾ, ʷʢʽ ʥʝ 

ʧʨʦʩʚʽʯʫʚʘʣʠʩʴ. ɼʦ ʨʦʜʫ Xanthomonas ʚʽʜʥʝʩʝʥʽ ʛʨʘʤʥʝʛʘʪʠʚʥʽ ʙʘʢʪʝʨʽʾ, ʷʢʽ ʥʘ ʂɸ 

ʬʦʨʤʫʚʘʣʠ ʙʣʠʩʢʫʯʽ, ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʟ ʨʽʚʥʠʤʠ ʢʨʘʷʤʠ, ʞʦʚʪʽ ʢʦʣʦʥʽʾ ʟ ʚʝʣʠʢʦʶ 

ʢ̔ ʣʴʢʽʩʪʶ ʩʣʠʟʫ. ɿʘʟʥʘʯʘʻʤʦ, ʱʦ Xanthomonas sp. ʥʘʨʘʟʽ ʥʝ ʚʽʜʤʽʯʝʥʘ ʷʢ ʟʙʫʜʥʠʢ 

ʙʘʢʪʝʨʽʦʟʽʚ ʣʽʩʦʪʚʽʨʥʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʧʨʦʪʝ ʻ ʥʝʙʝʟʧʝʯʥʠʤ ʬʽʪʦʧʘʪʦʛʝʥʦʤ ʧʦ 
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ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʩʧʨʠʯʠʥʷʶʯʠ ʧʣʷʤʠʩʪʦʩʪʽ, ʚᾷʷʥʝʥʥʷ, 

ʛʥʠʣʽ. ɿʜʘʪʥʽ ʧʨʦʜʫʢʫʚʘʪʠ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʢʦʣʦʥʽʟʘʮʽʾ ʨʦʩʣʠʥ ʪʘ 

ʬʝʨʤʝʥʪʠ, ʱʦ ʨʫʡʥʫʶʪʴ ʢʣʽʪʠʥʥʽ ʩʪʽʥʢʠ ʨʦʩʣʠʥ. 

ʂʦʨʦʪʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʦʩʣʽʜʥʠʭ ʦʙᾷʻʢʪʽʚ ʥʘʚʝʜʝʥʘ ʫ ʪʘʙʣ. 4.6. 

ʊʘʙʣʠʮʷ 4.6  

ʂʦʨʦʪʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʦʩʣʽʜʥʠʭ ʦʙᾷʻʢʪʽʚ 

ˉʧ/ʧ 

 

ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ 

ʟʨʘʟʢʽʚ, 

ʰʪ. 

 

ɺʠʜ ʟʨʘʟʢʘ 

ʂʽʣʴʢʽʩʪʴ 

ʽʟʦʣʴʦʚʘʥʠʭ ʰʪʘʤʽʚ 

ʙʘʢʪʝʨʽʡ/ ʂʽʣʴʢʽʩʪʴ 

ʰʪʘʤʽʚ ʌʇɹ 

 

ɺʠʜ ʌʇɹ 

3 34 

ʅʘʩʽʥʥʻʚʠʡ ʤʘʪʝʨʽʘʣ 

(ʢʨʠʣʘʪʢʘ), ʧʘʛʽʥ, 

ʚʠʨʘʟʢʘ  

18 (29,0%)/12 

(32,4%) 

Lelliottia nimipressuralis, 

L. amnigena, Pseudomonas 

sp., Xanthomonas 

campestris 

4 25 

ɸʧʝʢʩ (ʢʦʥʫʩ 

ʥʘʨʦʩʪʘʥʥʷ) ʚʝʛʝʪʫʶʯʦʛʦ 

ʧʘʛʦʥʘ, ʥʘʩʽʥʥʻʚʠʡ 

ʤʘʪʝʨʽʘʣ (ʢʨʠʣʘʪʢʘ), 

ʩʫʯʦʢ 

12 (19,4%)/8 

(21,6%) 

P. fluorescens, 

L. nimipressuralis, Bacillus 

subtilis, Pectobacterium 

caratovorum 

7 18 

ʇʘʛʽʥ, ʩʫʯʦʢ, ʚʠʨʘʟʢʘ 

9 (14,5%)/4 (10,8%) 

L. nimipressuralis, 

L. amnigena,  P. syringae, 

Xanthomonas sp. 

10 27 
ɺʠʨʘʟʢʘ, ʥʘʩʽʥʥʻʚʠʡ 

ʤʘʪʝʨʽʘʣ (ʢʨʠʣʘʪʢʘ) 

10 (16,1%)/5 

(13,5%) 

L. nimipressuralis, P. 

fluorescens, B. subtilis 

11 21 

ʇʘʛʽʥ, ʩʫʯʦʢ, ʚʠʨʘʟʢʘ, 

ʥʘʩʽʥʥʻʚʠʡ ʤʘʪʝʨʽʘʣ 

(ʢʨʠʣʘʪʢʘ) 

6 (9,7%)/3 (8,1%) 

P. fluorescens, 

L. nimipressuralis, 

X. campestris, B. pumilus 

14 23 

ɸʧʝʢʩ (ʢʦʥʫʩ 

ʥʘʨʦʩʪʘʥʥʷ) ʚʝʛʝʪʫʶʯʦʛʦ 

ʧʘʛʦʥʘ, ʥʘʩʽʥʥʻʚʠʡ 

ʤʘʪʝʨʽʘʣ (ʢʨʠʣʘʪʢʘ), 

ʩʫʯʦʢ 

7 (11,3%)/5 (13,5%) 

L. nimipressuralis, 

L. amnigena, Pseudomonas 

sp., Xanthomonas sp.,  

ɺʩʴʦʛʦ 
148 

 62 (100,0%)/37 

(100,0%) 

 

 

ʅʘʨʘʟʽ ʧʘʪʦʣʦʛʽ ʁʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ ʧʦʚôʷʟʫʶʪʴ ʧʝʨʝʚʘʞʥʦ ʟ ʝʢʟʦʽʥʬʝʢʮʽʻʶ 

ʪʘ ʢʩʠʣʦʬʘʛʘʤʠ ʷʢ ʧʝʨʝʥʦʩʥʠʢʘʤʠ ʜʘʥʦʾ ʭʚʦʨʦʙʠ. ʅʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʤʧʪʦʤʘʪʠʢʠ ʽ 

ʧʘʪʦʛʝʥʝʟʫ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ Abies alba, ʦʩʦʙʣʠʚʦ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʾʾ ʧʦʰʠʨʝʥʥʷ ʥʝ 

ʣʠʰʝ ʚ ʦʢʨʝʤʽʡ ʨʦʩʣʠʥʽ, ʘ ʡ ʚ ʬʦʨʤʫʚʘʥʥʽ ʝʧʽʬʽʪʦʪʽʡ ʥʠʭ ʦʩʝʨʝʜʢʽʚ ʭʚʦʨʦʙʠ ʩʧʦʥʫʢʘʚ 



202 

 

ʥʘʩ ʧʽʜʽʡʪʠ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʝʥʜʦʬʽʪʥʠʭ ʙʘʢʪʝʨʽʡ, ʫ ʪ. ʯ. ʽ ʚʽʪʘʣʴʥʠʭ ʦʙʣʽˇʘʪʽʚ, ʚ 

ʘʫʪʦʤʽʢʨʦʙʽʦʪʽ A. alba, ʟʦʢʨʝʤʘ ʛʝʥʝʨʘʪʠʚʥʠʭ.  

ɯʟ ʟʦʚʥʽʰʥʴʦ ʟʜʦʨʦʚʠʭ ʢʨʠʣʘʪʦʢ Abies alba ʟ ʝʥʜʦʬʽʪʥʦʾ ʤʽʢʨʦʙʽʦʪʠ ʥʘʤʠ 

ʽʟʦʣʴʦʚʘʥʽ Lelliottia nimipressuralis, Pseudomonas syringae, Pseudomonas sp. ʪʘ 

Pectobacterium caratovorum, ʷʢʽ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʚʠʷʚʠʣʠ ʧʘʪʦʛʝʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘ 

ʽʥʜʠʢʘʪʦʨʥʠʭ ʨʦʩʣʠʥʘʭ ʪʘ ʭʚʦʾ ʷʣʠʮʽ. ʇʨʠ ʮʴʦʤʫ, ʥʘ ʦʩʥʦʚʽ ʩʫʢʫʧʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʤʦʨʬʦʣʦʛʦʢʫʣʴʪʫʨʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟʫ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʛʝʥʘ 16S ʨʈʅʂ ʚʧʝʨʰʝ 

ʟ ʪʢʘʥʠʥ Abies alba ̔ ʟʦʣʴʦʚʘʥʠʡ ʚʠʜ Lelliottia amnigena, ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʷʢʠʡ ʚʥʝʩʝʥʘ 

ʜʦ ʙʘʟʠ ʜʘʥʠʭ GenBank ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ NCBI Blastn ʟʘ ʥʦʤʝʨʦʤ PP734867 

(Lelliottia amnigena ʰʪʘʤ PP734867) (Lelliottia amnigena strain Ab(L-22) 16S ribosomal 

RNA gene, partial se - Nucleotide - NCBI (nih.gov)). 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ (ʯʠʩʝʣʴʥʦʩʪʽ) ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚ ʦʜʠʥʠʮʽ ʦʙᾷ̒ ʤʫ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʯʘʰʢʦʚʠʡ ʤʝʪʦʜ ʂʦʭʘ, ʧʨʦʚʦʜʷʯʠ ʤʽʨʥʽ ʧʦʩʽʚʠ ʜʦʩʣʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ 

ʱʽʣʴʥʝ ʧʦʞʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʟ ʧʦʜʘʣʴʰʠʤ ʧʽʜʨʘʭʫʥʢʦʤ ʢʦʣʦʥʽʡ ʙʘʢʪʝʨʽʡ, ʱʦ ʚʠʨʦʩʣʠ 

(ʟʘʟʚʠʯʘʡ 1 ʢʦʣʦʥʽʶ ʬʦʨʤʫʻ 1 ʙʘʢʪʝʨʽʘʣʴʥʘ ʢʣʽʪʠʥʘ).  

ʊʘʙʣʠʮʷ 4.7 

ʂʽʣʴʢʽʩʪʴ ʂʋʆ ʙʘʢʪʝʨʽʡ, ʽʟʦʣʴʦʚʘʥʠʭ ʽʟ ʚʝʛʝʪʘʪʠʚʥʠʭ ʪʘ ʛʝʥʝʨʘʪʠʚʥʠʭ 

ʦʨʛʘʥʽʚ Abies alba 

ɺʠʜ ʟʨʘʟʢʘ 

 

ʐʪʘʤʠ, ʢʽʣʴʢʽʩʪʴ ʂʋʆ ʙʘʢʪʝʨʽʡ 
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ʅʘʩʽʥʥʻʚʠʡ ʤʘʪʝʨʽʘʣ (ʢʨʠʣʘʪʢʘ) 166 12 0 54 21 

ʇʘʛʽʥ 68 0 16 27 15 

ɺʠʨʘʟʢʘ ʥʘ ʩʪʦʚʙʫʨʽ 41 5 23 18 39 

ɸʧʝʢʩ (ʢʦʥʫʩ ʥʘʨʦʩʪʘʥʥʷ) ʚʝʛʝʪʫʶʯʦʛʦ ʧʘʛʦʥʘ 19 0 0 21 0 

ʉʫʯʦʢ 122 3 0 31 - 

 

ʈʝʟʫʣʴʪʘʪ ʦʪʨʠʤʘʣʠ ʫ ʢʦʣʦʥʽʻʫʪʚʦʨʶʶʯʠʭ ʦʜʠʥʠʮʷʭ (ʂʋʆ), ʷʢʽ ʚʽʜʨʽʟʥʷʣʠʩʴ 

ʤʽʞ ʩʦʙʦʶ ʟʘ ʢʽʣʴʢʽʩʪʶ ʂʋʆ ʙʘʢʪʝʨʽʡ, ʚʠʜʽʣʝʥʠʭ ʽʟ ʚʝʛʝʪʘʪʠʚʥʠʭ ʪʘ ʛʝʥʝʨʘʪʠʚʥʠʭ 

https://www.ncbi.nlm.nih.gov/nuccore/PP734867
https://www.ncbi.nlm.nih.gov/nuccore/PP734867
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ʦʨʛʘʥʽʚ Abies alba. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʂʋʆ, ʷʢʽ 

ʙʫʣʠ ʽʟʦʣʴʦʚʘʥʽ ʟʽ ʟʜʝʨʝʚôʷʥʽʣʠʭ ʫʨʘʞʝʥʠʭ ʦʨʛʘʥʽʚ A. alba, ʩʪʘʥʦʚʠʣʠ ʚʽʜ 3 ʜʦ 166 

ʂʋʆ. 

ʅʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ (166 ʪʘ 122 ʂʋʆ ʚʽʜʧʦʚʽʜʥʦ) ʫʪʚʦʨʠʣʠ ʙʘʢʪʝʨʽʾ, ʷʢʽ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʙʫʣʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʷʢ Lelliottia nimipressuralis. ʉʽʨʦʧʽʛʤʝʥʪʥʽ ʙʘʢʪʝʨʽʾ,  

ʚʽʜʥʝʩʝʥʽ ʥʘʤʠ ʜʦ Pseudomonas sp. ʪʘ P. fluorescens, ʙʫʣʠ ʽʟʦʣʴʦʚʘʥʽ ʟ ʪʨʴʦʭ ʪʠʧʽʚ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ï ʢʨʠʣʘʪʢʘ, ʚʠʨʘʟʢʘ ʥʘ ʩʪʦʚʙʫʨʽ ʪʘ ʩʫʯʦʢ (12, 5 ʽ 3 ʂʋʆ 

ʚʽʜʧʦʚʽʜʥʦ). ɾʦʚʪʦʧʽʛʤʝʥʪʥʽ ʙʘʢʪʝʨʽʾ, ʚʽʜʥʝʩʝʥʽ ʥʘʤʠ ʜʦ Xanthomonas sp. ʪʘ 

X. campestris, ʙʫʣʠ ʽʟʦʣʴʦʚʘʥʽ ʣʠʰʝ ʟ ʜʚʦʭ ʪʠʧʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ï ʧʘʛʽʥ ʪʘ 

ʚʠʨʘʟʢʘ ʥʘ ʩʪʦʚʙʫʨʽ (16 ʽ 23 ʂʋʆ ʚʽʜʧʦʚʽʜʥʦ). ʇʦʩʪʽʡʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʧʘʪʦʣʦʛʽʾ 

ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ ʙʫʣʠ ʙʘʢʪʝʨʽʾ, ʚʽʜʥʝʩʝʥʽ ʥʘʤʠ ʜʦ Bacillus subtilis. 

ɿ ʫʨʘʞʝʥʠʭ ʪʢʘʥʠʥ Abies alba ʽʟʦʣʶʚʘʣʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫ ʧʦʜʘʣʴʰʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʙʘʢʪʝʨʽʾ, ʱʦ ʫʪʚʦʨʶʚʘʣʠ ʩʽʨʽ ʥʘʧʽʚʧʨʦʟʦʨʽ ʢʦʣʦʥʽʾ ʟ ʟʣʝʛʢʘ ʭʚʠʣʷʩʪʠʤ 

ʢʨʘʻʤ (ʨʠʩ. 4.14 ʘ). ɺʽʜʽʙʨʘʥʽ ʢʦʣʦʥʽʾ ʙʘʢʪʝʨʽʡ ʙʫʣʠ ʧʦʜʽʙʥʽ ʜʦ ʢʦʣʦʥʽʡ ʢʦʣʝʢʮʽʡʥʦʛʦ 

ʰʪʘʤʫ ʟʙʫʜʥʠʢʘ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ Lelliottia nimipressuralis 8491 (ʨʠʩ. 4.14 ʙ).   

   

ʈʠʩ. 4.14. ʂʦʣʦʥʽʾ ʙʘʢʪʝʨʽʡ ʥʘ ʧʣʘʩʪʠʥʢʘʭ ʂɸ, ʽʟʦʣʴʦʚʘʥʽ ʟ Abies alba (ʘ) ʪʘ 

ʢʦʣʦʥʽʾ ʢʦʣʝʢʮʽʡʥʦʛʦ ʰʪʘʤʫ Lelliottia nimipressuralis 8791 ʥʘ ʧʣʘʩʪʠʥʢʘʭ ʂɸ (ʙ) 

 

ɹʘʢʪʝʨʽʾ ʬʘʨʙʫʚʘʣʠ ʟʘ ɻʨʘʤʦʤ ʪʘ ʪʝʩʪʫʚʘʣʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʦʢʩʠʜʘʟʠ ʪʘ 

ʧʨʦʪʦʧʝʢʪʠʥʘʟʠ. ʆʢʩʠʜʘʟʦʥʝʛʘʪʠʚʥʽ ʚʠʜʽʣʝʥʽ ʽʟʦʣʷʪʠ ʙʘʢʪʝʨʽʡ ʜʦʩʣʽʜʠʣʠ ʜʣʷ ʾʭ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʚʠʚʯʘʣʠ ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʧʦʨʽʚʥʶʚʘʣʠ ʟ ʢʦʣʝʢʮʽʡʥʠʤ ʰʪʘʤʦʤ Lelliottia 

ʘ ʙ 
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nimipressuralis 8791 ʪʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʙʘʢʪʝʨʽʡ, ʥʘʚʝʜʝʥʠʤʠ ʫ ɺʠʟʥʘʯʥʠʢʫ ʙʘʢʪʝʨʽʡ 

(Bergey, 1994). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʟʦʣʷʪʠ ʽʟ Abies alba, ʷʢ ʽ ʢʦʣʝʢʮʽʡʥʠʡ ʰʪʘʤ 

L. nimipressuralis 8791, ʻ ʛʨʘʤʥʝʛʘʪʠʚʥʠʤʠ ʨʫʭʣʠʚʠʤʠ ʧʘʣʠʯʢʘʤʠ (ʨʠʩ 4.15).  

 

ʈʠʩ. 4.15. ʂʣʽʪʠʥʠ ʟʙʫʜʥʠʢʘ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ Abies alba  

 

ɼʦʩʣʽʜʞʝʥʽ ʙʘʢʪʝʨʽʾ ʻ ʬʘʢʫʣʴʪʘʪʠʚʥʠʤʠ ʘʥʘʝʨʦʙʘʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʣʶʢʦʟʫ 

ʷʢ ʚ ʘʝʨʦʙʥʠʭ, ʪʘʢ ʽ ʘʥʘʝʨʦʙʥʠʭ ʫʤʦʚʘʭ. ɺʩʽ ʽʟʦʣʷʪʠ ʥʝ ʫʪʚʦʨʶʶʪʴ ʞʝʣʘʪʠʥʘʟʫ ʽ 

ʧʝʢʪʠʥʘʟʫ (ʥʝ ʟʜʘʪʥʽ ʚʠʢʣʠʢʘʪʠ ʛʥʠʪʪʷ ʰʤʘʪʦʯʢʽʚ ʢʘʨʪʦʧʣʽ, ʜʦʜ. ɹ). ʊʘʢʦʞ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʟʦʣʷʪʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʠʩʦʢʫ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʩʠʩʪʝʤ, 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʤʝʪʘʙʦʣʽʟʤʦʤ ʚʫʛʣʝʚʦʜʽʚ, ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ ʪʘ ʘʤʽʥʦʢʠʩʣʦʪ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʟʥʘʯʥʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʟʦʣʷʪʽʚ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʷʢ ʫʤʦʚʘʤʠ ʽʩʥʫʚʘʥʥʷ, ʪʘʢ ʽ ʛʝʥʝʪʠʯʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʎʽ ʜʘʥʽ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʧʦʜʘʣʴʰʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʢʦʥʪʨʦʣʴ ʪʘ ʤʽʥʽʤʽʟʘʮʽʶ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘ ʷʣʠʮʝʚʽ ʜʝʨʝʚʦʩʪʘʥʠ. 

ʌʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽʟʦʣʷʪʽʚ ʽʟ Abies alba (ʫʨʘʞʝʥʥʷ ʪʠʧʫ ɸ) ʟʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʩʪ-ʩʠʩʪʝʤʠ TNEFERMtest24 MikroLaTESʊÈ, ErbaLachema (ʪʘʙʣ. 4.8) 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʘʯʥʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʤʝʪʘʙʦʣʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʝʨʝʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʽʟʦʣʷʪʽʚ.  
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ʊʘʙʣʠʮʷ 4.8 

ʌʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽʟʦʣʷʪʽʚ ʽʟ Abies alba (ʫʨʘʞʝʥʥʷ ʪʠʧʫ ɸ)  

ʊʝʩʪ ʋʤʦʚʥʝ 

ʧʦʟʥʘʯʝʥʥʷ 

ɯʟʦʣʷʪ ʟ 

A. alba 

ʊʝʩʪ ʋʤʦʚʥʝ 

ʧʦʟʥʘʯʝʥʥʷ 

ɯʟʦʣʷʪʠ ʟ 

A. alba 

ʆʢʩʠʜʘʟʘ OXI + Ŭ-ʛʘʣʘʢʪʦʟʠʜʘʟʘ ŬGA ï 

ʋʨʝʘʟʘ URE + ɓ-ʛʘʣʘʢʪʦʟʠʜʘʟʘ ɓGA ï 

ɸʨʛʽʥʽʥ ARG + ʄʘʣʦʥʘʪ MAL  + 

ʆʨʥʽʪʠʥ ORN + ɻʘʣʘʢʪʦʟʘ GAL + 

ʃʽʟʠʥ LYS ï ʄʘʣʴʪʦʟʘ MLT ï 

ɸʮʝʪʘʤʽʜ AAM  + ʎʝʣʣʦʙʽʦʟʘ CEL + 

ɓ-ʛʣʶʢʦʟʠʜʘʟʘ ɓGL + ʉʘʭʘʨʦʟʘ SUC + 

N-ʘʮʝʪʠʣ-ɓ-D-

ʛʣʶʟʦʟʘʤʽʜʽʜʘʟʘ 

NAG ï ɯʥʦʟʽʪʦʣ INO ï 

ʎʠʪʨʘʪ ʉʽʤʧʩʦʥʘ SCI + ɔ-ʛʣʫʪʘʤʽʣʪʨʘʥʩʬʝʨʘʟʘ ɔGT + 

ʃʘʢʪʦʟʘ LAC ï ʌʦʩʬʘʪʘʟʘ PHS + 

ʄʘʥʽʪʦʣ MAN + ɽʩʢʫʣʽʥ ESL + 

ʊʨʝʛʘʣʦʟʘ TRE + ɻʣʶʢʦʟʘ (ʘʥʘʝʨʦʙʥʦ)  ï 

ʂʩʠʣʦʟʘ XYL  + Ŭ-ʛʘʣʘʢʪʦʟʠʜʘʟʘ ŬGA ï 

ɸʨʘʙʽʥʦʟʘ ARA + ɓ-ʛʘʣʘʢʪʦʟʠʜʘʟʘ ɓGA ï 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʜʽʣʝʥʠʭ ʽʟʦʣʷʪʽʚ ʧʨʦʚʝʣʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʚʦʭ ʪʝʩʪ-ʩʠʩʪʝʤ ï NEFERMtest24 MikroLaTES (ʜʦʜ. ɹ) ʽ ʪʝʩʪ-ʩʠʩʪʝʤʠ 

ɸʈɯ 20 ɽ (ʜʦʜ. ɹ) ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʙʽʣʴʰʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʘʢʪʝʨʽʡ, ʥʝʦʙʭʽʜʥʠʭ 

ʜʣʷ ʾʭ ʽʜʝʥʪʠʬʽʢʘʮʽʾ. ʊʝʩʪ-ʩʠʩʪʝʤʘ NEFERMtest24 MikroLaTES ʟʘʙʝʟʧʝʯʠʣʘ 

ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʢʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʽʟʦʣʷʪʽʚ ʟʘ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʰʣʷʭʽʚ, ʟʦʢʨʝʤʘ, ʛʽʜʨʦʣʽʟʫ ʚʫʛʣʝʚʦʜʽʚ, ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ, 

ʫʪʚʦʨʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʩʫʙʩʪʨʘʪʽʚ. ʆʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʽʟʦʣʷʪʽʚ ʘʢʪʠʚʥʦ ʤʝʪʘʙʦʣʽʟʫʶʪʴ ʛʣʶʢʦʟʫ, 

ʤʘʣʴʪʦʟʫ, ʩʘʭʘʨʦʟʫ ʪʘ ʽʥʰʽ ʧʨʦʩʪʽ ʚʫʛʣʝʚʦʜʠ, ʪʦʜʽ ʷʢ ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʦʟʱʝʧʣʝʥʥʷ 

ʩʢʣʘʜʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʪʘʢʠʭ ʷʢ ʢʨʦʭʤʘʣʴ ʽ ʮʝʣʶʣʦʟʘ, ʚʽʜʟʥʘʯʘʣʘʩʷ ʣʠʰʝ ʚ ʦʢʨʝʤʠʭ 

ʽʟʦʣʷʪʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʩʪ-ʩʠʩʪʝʤʠ ɸʈɯ 20 ɽ ʜʦʟʚʦʣʠʣʦ ʫʪʦʯʥʠʪʠ ʙʽʦʭʽʤʽʯʥʠʡ 

ʧʨʦʬʽʣʴ ʽʟʦʣʷʪʽʚ ʪʘ ʧʽʜʪʚʝʨʜʠʪʠ ʥʘʷʚʥʽʩʪʴ ʧʝʚʥʠʭ ʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʘʢʪʠʚʥʦʩʪʝʡ, ʪʘʢʠʭ 

ʷʢ ʫʪʚʦʨʝʥʥʷ ʽʥʜʦʣʫ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʫʪʠʣʽʟʘʮʽʾ ʮʠʪʨʘʪʫ ʪʘ ʧʨʦʜʫʢʫʚʘʥʥʷ ʘʮʝʪʦʥʫ. ʂʨʽʤ 

ʪʦʛʦ, ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʠʣʘ ʚʠʷʚʠʪʠ ʦʟʥʘʢʠ ʧʘʪʦʛʝʥʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʦʢʨʝʤʠʭ ʽʟʦʣʷʪʽʚ, 
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ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʚʠʟʥʘʯʝʥʥʷ ʾʭʥʴʦʾ ʟʜʘʪʥʦʩʪʽ ʜʦ ʧʨʦʜʫʢʮʽʾ ʪʦʢʩʠʯʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʘʙʦ 

ʚʧʣʠʚʫ ʥʘ ʨʽʩʪ ʽʥʰʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

ʊʘʙʣʠʮʷ 4.9 

ʌʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽʟʦʣʷʪʽʚ ʟ Abies alba (ʫʨʘʞʝʥʥʷ ʪʠʧʫ ɸ)  

 

ʊʝʩʪʠ 

 

ɺʠʜʽʣʝʥʠʡ ʽʟʦʣʷʪ ʙʘʢʪʝʨʽʡ ʟ Abies alba 

ɾʦʚʪʠʡ ʧʽʛʤʝʥʪ ï 

ʈʝʜʫʢʮʽʷ ʥʽʪʨʘʪʽʚ + 

ʋʪʚʦʨʝʥʥʷ H2S ï 

ʋʪʚʦʨʝʥʥʷ ʽʥʜʦʣʫ ï 

ɓ-ʛʘʣʘʢʪʦʟʠʜʘʟʘ ï 

ɸʨʛʽʥʽʥʜʝʛʽʜʨʦʣʘʟʘ + 

ʃʽʟʠʥ ʜʝʢʘʨʙʦʢʩʠʣʘʟʘ + 

ʆʨʥʽʪʠʥ ʜʝʢʘʨʙʦʢʩʠʣʘʟʘ + 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʪʨʘʪʘ + 

ʋʨʝʘʟʘ ï 

ʊʨʠʧʪʦʬʘʥ ʜʝʘʤʽʥʘʟʘ + 

ʈʝʘʢʮʽʷ ʌʦʛʝʩ-ʇʨʦʩʢʘʫʝʨʘ + 

ɾʝʣʘʪʠʥʘʟʘ + 

ɺʠʢʦʨʠʩʪʘʥʥʷ: 

ɻʣʶʢʦʟʠ (ʘʥʘʝʨʦʙʥʦ) 
ï 

ʄʘʥʽʪʫ, ʽʥʦʟʠʪʫ, ʩʦʨʙʽʪʫ, ʨʘʤʥʦʟʠ, ʩʘʭʘʨʦʟʠ, ï 

ʄʝʣʽʙʽʦʟʠ, ʘʤʽʛʜʘʣʠʥʫ, ʘʨʘʙʽʥʦʟʠ ï 

 

ɺʠʷʚʣʝʥʦ, ʱʦ ʚʠʜʽʣʝʥʽ ʙʘʢʪʝʨʽʾ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʘʢʪʦʟʫ ʽ ʛʣʶʢʦʟʫ 

(ʘʥʘʝʨʦʙʥʦ), ʧʦʜʽʙʥʦ ʜʦ ʙʘʢʪʝʨʽʡ ʨʦʜʫ Pseudomonas. ɸʣʝ ʽʟʦʣʴʦʚʘʥʽ ʙʘʢʪʝʨʽʾ 

ʦʢʩʠʜʘʟʦʧʦʟʠʪʠʚʥʽ, ʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʬʽʪʦʧʘʪʦʛʝʥʥʠʤʠ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʮʽ ʙʘʢʪʝʨʽʾ 

ʨʝʜʫʢʫʶʪʴ ʥʽʪʨʘʪʠ ʽ ʜʘʶʪʴ ʨʝʘʢʮʽʶ ʌʦʛʝʩ-ʇʨʦʩʢʘʫʝʨʘ, ʧʦʜʽʙʥʦ ʜʦ ʙʘʢʪʝʨʽʡ ʨʦʜʫ 

Pectobacterium (Erwinia). ɸʣʝ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʜʦʩʣʽʜʞʝʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʽ ʙʘʢʪʝʨʽʾ 

ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʥʝʩʝʥʽ ʜʦ ʨʦʜʫ Pectobacterium (Erwinia), ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʘʥʘʝʨʦʙʥʦ 

ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʣʶʢʦʟʫ. ʆʪʞʝ, ʚʠʜʽʣʝʥʽ ʽʟ ʚʥʫʪʨʽʰʥʽʭ ʪʢʘʥʠʥ Abies alba ʙʘʢʪʝʨʽʾ 

ʻ ʩʘʧʨʦʪʨʦʬʘʤʠ. 

ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʽʟʦʣʷʪʽʚ ʟ ʫʨʘʞʝʥʥʷ ʪʠʧʫ ɹ (ʫʨʘʞʝʥʽ, ʥʘʯʝ ʦʙʚʫʛʣʝʥʽ ʪʨʘʭʝʾʜʠ 

ʟʘʙʦʣʦʥʝʚʦʾ ʯʘʩʪʠʥʠ ʩʫʯʢʘ) ʧʨʦʚʦʜʠʣʠ, ʚʠʚʯʘʶʯʠ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʧʦʨʽʚʥʶʶʯʠ ʟ 
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ʢʦʣʝʢʮʽʡʥʠʤ ʰʪʘʤʦʤ Lelliottia nimipressuralis 8791 ʪʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʙʘʢʪʝʨʽʡ, 

ʥʘʚʝʜʝʥʠʤʠ ʫ ɺʠʟʥʘʯʥʠʢʫ ʙʘʢʪʝʨʽʡ (Bergey, 1994) (ʪʘʙʣ. 4.10).   

ʊʘʙʣʠʮʷ 4.10 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʽ ʙʽʦʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽʟʦʣʷʪʽʚ ʟ Abies alba  (ʫʨʘʞʝʥʥʷ ʪʠʧʫ ɹ) 

ʊʝʩʪʠ ɯʟʦʣʷʪ ʙʘʢʪʝʨʽʡ ʟ Abies 

alba 

Lelliottia nimipressuralis 8791 

ʌʘʨʙʫʚʘʥʥʷ ʟʘ ɻʨʘʤʦʤ ï ï 

ʈʫʭʣʠʚʽʩʪʴ   

ɾʦʚʪʠʡ ʧʽʛʤʝʥʪ ï ï 

ʆʢʩʠʜʘʟʘ ï ï 

ʈʝʜʫʢʮʽʷ ʥʽʪʨʘʪʽʚ + + 

ʋʪʚʦʨʝʥʥʷ H2S  ï ï 

ʋʪʚʦʨʝʥʥʷ ʽʥʜʦʣʫ  ï ï 

ɓ-ʛʘʣʘʢʪʦʟʠʜʘʟʘ  + + 

ɸʨʛʽʥʽʥʜʝʛʽʜʨʦʣʘʟʘ  ï ï 

ʃʽʟʠʥ ʜʝʢʘʨʙʦʢʩʠʣʘʟʘ  ï ï 

ʆʨʥʽʪʠʥ ʜʝʢʘʨʙʦʢʩʠʣʘʟʘ  + + 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʪʨʘʪʘ  + + 

ʋʨʝʘʟʘ ï ï 

ʊʨʠʧʪʦʬʘʥ ʜʝʘʤʽʥʘʟʘ  + + 

ʈʝʘʢʮʽʷ ʌʦʛʝʩ-ʇʨʦʩʢʘʫʝʨʘ  + + 

ɾʝʣʘʪʠʥʘʟʘ ï ï 

ʇʝʢʪʠʥʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ï ï 

ɺʠʢʦʨʠʩʪʘʥʥʷ:  

   ɻʣʶʢʦʟʠ (ʘʥʘʝʨʦʙʥʦ)  
+ 

 

+ 

ʄʘʥʽʪʫ  + + 

ɯʥʦʟʠʪʫ  ï ï 

ʉʦʨʙʽʪʫ  ï ï 

ʈʘʤʥʦʟʠ  + + 

ʄʝʣʽʙʽʦʟʠ  + + 

ɸʤʽʛʜʘʣʠʥʫ  + + 

ɸʨʘʙʽʥʦʟʠ  + + 

ʇʨʠʤʽʪʢʠ: + ï ʥʘʷʚʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʽ, ï  ʚʽʜʩʫʪʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʽ, ʥ/ʜ - ʜʘʥʽ ʚʽʜʩʫʪʥʽ 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʟʦʣʷʪʠ ʽʟ ʪʢʘʥʠʥ Abies alba ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʛʨʘʤʥʝʛʘʪʠʚʥʽ 

ʧʨʷʤʽ ʘʙʦ ʝʣʽʧʩʦʚʠʜʥʽ ʧʘʣʠʯʢʠ ʽʟ ʧʝʨʠʪʨʠʭʘʣʴʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʜʞʛʫʪʠʢʽʚ, ʩʝʨʝʜʥʽ 

ʨʦʟʤʽʨʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ 0,6ï0,9³0,6ï1,7 ʤʢʤ. ʋ ʤʘʟʢʘʭ ʽʟ ʘʛʘʨʦʚʦʾ ʽ ʙʫʣʴʡʦʥʥʦʾ 

ʢʫʣʴʪʫʨʠ ʢʣʽʪʠʥʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʧʦʦʜʠʥʦʢʦ, ʧʘʨʘʤʠ, ʨʽʜʰʝ ï ʢʦʨʦʪʢʠʤʠ 

ʣʘʥʮʶʞʢʘʤʠ. ʂʘʧʩʫʣ ʽ ʩʧʦʨ ʥʝ ʬʦʨʤʫʶʪʴ. 
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ʂʦʣʦʥʽʾ ʥʘ ʢʘʨʪʦʧʣʷʥʦʤʫ ʘʛʘʨʽ (ʂɸ) ʬʦʨʤʫʶʪʴʩʷ ʦʢʨʫʛʣʽ, ʜʽʘʤʝʪʨʦʤ 4ï5 ʤʤ, ʟʘ 

ʟʘʙʘʨʚʣʝʥʥʷʤ ʩʽʨʫʚʘʪʦ-ʙʽʣʽ, ʨʽʜʰʝ ʟ ʪʠʧʦʚʠʤ ʚʽʜʪʽʥʢʦʤ ʢʨʝʤʦʚʦʛʦ ʢʦʣʴʦʨʫ, 

ʥʘʧʽʚʧʨʦʟʦʨʽ ʥʘ ʧʨʦʩʚʽʪ, ʚʠʧʫʢʣʽ ʟʘ ʬʦʨʤʦʶ, ʟʽ ʩʣʘʙʢʠʤ ʙʣʠʩʢʦʤ. ʂʨʘʡ ʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʢʦʣʦʥʽʡ ʬʦʨʤʫʻ ʩʣʘʙʢʽ ʭʚʠʣʽ, ʟʨʽʜʢʘ ʟʘʣʠʰʘʻʪʴʩʷ ʨʽʚʥʠʤ, ʛʦʬʨʦʚʘʥʘ ʩʤʫʞʢʘ 

ʧʨʦʭʦʜʠʪʴ ʧʦ ʧʝʨʠʬʝʨʽʾ, ʥʘʧʽʚʧʨʦʟʦʨʽ ʢʨʫʛʠ ʽ ʨʘʜʽʘʣʴʥʽ ʧʨʦʤʝʥʽ ʜʦʙʨʝ ʧʦʤʽʪʥʽ ʥʘ 

ʩʚʽʪʣʽ.  

ʅʘ ʤᾷʷʩʦ-ʧʝʧʪʦʥʥʦʤʫ ʘʛʘʨʽ (ʄʇɸ) ʢʦʣʦʥʽʾ ʙʘʢʪʝʨʽʡ ʜʨʽʙʥʽʰʽ ʟʘ ʨʦʟʤʽʨʦʤ, ʩʽʨʽ 

ʟʘ ʟʘʙʘʨʚʣʝʥʥʷʤ, ʟʽ ʩʣʘʙʢʠʤ ʙʣʠʩʢʦʤ, ʥʘʧʽʚʧʨʦʟʦʨʽ, ʟʝʨʥʠʩʪʽ, ʛʣʘʜʝʥʴʢʽ, ʩʣʘʙʦʚʠʧʫʢʣʽ. 

ʂʨʘʡ ʢʦʣʦʥʽʡ ʩʣʘʙʦʨʘʜʽʘʣʴʥʦʦʢʨʝʩʣʝʥʠʡ, ʚʘʣʦʧʦʜʽʙʥʠʡ. ʋ ʤᾷʷʩʦ-ʧʝʧʪʦʥʥʦʤʫ 

ʙʫʣʴʡʦʥʽ (ʄʇɹ) ʙʘʢʪʝʨʽʾ ʨʦʩʪʫʪʴ ʜʦʙʨʝ, ʬʦʨʤʫʶʯʠ ʧʨʠʩʪʽʥʦʯʥʝ ʢʽʣʴʮʝ, ʨʽʚʥʦʤʽʨʥʝ 

ʧʦʤʫʪʥʽʥʥʷ, ʟʚʫʨʜʞʝʥʠʡ ʦʩʘʜ ʽ ʧʣʽʚʢʫ. 

ʅʘ ʩʝʨʝʜʦʚʠʱʘʭ ɽʡʢʤʘʥʘ, ʋʰʠʥʩʴʢʦʛʦ, ʟ ʘʩʧʘʨʘʛʽʥʦʤ ̔ ʟʦʣʴʦʚʘʥʽ ʙʘʢʪʝʨʽʾ ʪʘʢʦʞ 

ʜʦʙʨʝ ʨʦʩʪʫʪʴ ʽ ʬʦʨʤʫʶʪʴ ʩʚʽʪʣʫ, ʩʽʨʫʚʘʪʦ-ʙʽʣʫ ʧʣʽʚʢʠ. ʂʦʣʦʥʽʾ ʥʘ ʩʝʨʝʜʦʚʠʱʘʭ ʂʽʥʛʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʷʩʥʠʤ ʨʦʩʪʦʤ ʪʘ ʙʨʫʜʥʦ-ʤʦʣʦʯʥʦ-ʙʽʣʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʨʦʩʪʫ ʥʘ ʧʦʞʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟ ʜʫʣʴʮʠʪʦʤ ʷʚʣʷʻʪʴʩʷ ʟʘʛʘʣʴʥʦʶ 

ʚʣʘʩʪʠʚʽʩʪʶ ʽʟʦʣʴʦʚʘʥʠʭ ʥʘʤʠ ʰʪʘʤʽʚ. 

ɺʩʽ ʰʪʘʤʠ ʫʪʚʦʨʶʶʪʴ ʛʘʟ ʽ ʢʠʩʣʦʪʫ ʥʘ ʤʽʥʝʨʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʽʟ ʛʣʶʢʦʟʦʶ, 

ʘʨʘʙʽʥʦʟʦʶ, ʛʘʣʘʢʪʦʟʦʶ, ʣʘʢʪʦʟʦʶ, ʢʩʠʣʦʟʦʶ, ʩʘʭʘʨʦʟʦʶ, ʤʘʣʴʪʦʟʦʶ, ʤʘʥʦʟʦʶ, 

ʩʦʨʙʽʪʦʤ, ʤʘʥʽʪʦʤ, ʬʨʫʢʪʦʟʦʶ, ʨʘʬʽʥʦʟʦʶ, ʩʘʣʽʮʠʥʦʤ. ɼʝʷʢʽ ʘʤʽʥʦʢʠʩʣʦʪʠ ʽ ʘʤʽʜʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʜʞʝʨʝʣʦ ʚʫʛʣʝʮʶ. ʅʝ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʞʦʜʥʠʭ ʟʤʽʥ ʫ ʩʝʨʝʜʦʚʠʱʽ ʟ 

ʣʝʡʮʠʥʦʤ, ʮʠʩʪʠʥʦʤ, ʪʠʨʦʟʠʥʦʤ, ʮʠʩʪʝʾʥʦʤ ʪʘ ʪʨʠʧʪʦʬʘʥʦʤ. ɺʠʥʥʫ ʪʘ ʱʘʚʣʝʚʫ 

ʢʠʩʣʦʪʠ ʰʪʘʤʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ. ʇʨʦʪʷʛʦʤ ʜʦʙʠ ʽʥʪʝʥʩʠʚʥʦ ʧʽʜʣʫʞʥʶʶʪʴ 

ʤʽʥʝʨʘʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ ʟ ʥʘʪʨʽʻʚʠʤʠ ʩʦʣʷʤʠ ʙʫʨʰʪʠʥʦʚʦʾ, ʢʝʪʦʛʣʫʪʘʨʦʚʦʾ, ʣʠʤʦʥʥʦʾ, 

ʦʮʪʦʚʦʾ, ʤʦʣʦʯʥʦʾ, ʷʙʣʫʯʥʦʾ, ʤʫʨʘʰʠʥʦʾ ʪʘ ʬʫʤʘʨʦʚʦʾ ʢʠʩʣʦʪ. 

ɺʩʽ ʜʦʩʣʽʜʞʝʥʽ ʙʘʢʪʝʨʽʘʣʴʥʽ ʽʟʦʣʷʪʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʦʟʠʪʠʚʥʫ ʨʝʘʢʮʽʶ ʚ ʪʝʩʪʽ 

ʌʦʛʝʩ-ʇʨʦʩʢʘʫʝʨʘ. 

ʊʘʢʦʞ ʽʟʦʣʴʦʚʘʥʽ ʙʘʢʪʝʨʽʾ ʥʝ ʨʦʟʨʽʜʞʫʶʪʴ ʞʝʣʘʪʠʥ; ʤʦʣʦʢʦ ʟʛʦʨʪʘʶʪʴ ʰʚʠʜʢʦ, 

ʦʢʩʠʜʘʟʫ ʪʘ ʧʨʦʪʦʧʝʢʪʠʥʘʟʫ ʥʝ ʫʪʚʦʨʶʶʪʴ; ʢʘʪʘʣʘʟʫ ʪʘ ʫʨʝʘʟʫ ʫʪʚʦʨʶʶʪʴ. ʅʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʦʟʠʪ ʪʘ ʩʦʨʙʽʪ, ʥʝ ʫʪʚʦʨʶʶʪʴ ʽʥʜʦʣ ʽ ʩʽʨʢʦʚʦʜʝʥʴ (H2S), ʘʣʝ ʟʜʘʪʥʽ 
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ʨʝʜʫʢʫʚʘʪʠ ʥʽʪʨʘʪʠ. ʋ ʥʠʭ ʧʨʠʩʫʪʥʷ ʘʨʛʽʥʽʥʜʝʛʽʜʨʦʣʘʟʘ, ʦʨʥʽʪʠʥʜʝʢʘʨʙʦʢʩʠʣʘʟʘ, ɓ-

ʛʘʣʘʢʪʦʟʠʜʘʟʘ, ʘʣʝ ʚʽʜʩʫʪʥʷ ʣʽʟʠʥʜʝʢʘʨʙʦʢʩʠʣʘʟʘ, ʫʨʝʘʟʘ. 

ʅʘ ʦʢʨʝʤʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʘʢʪʝʨʽʡ ʚʘʛʦʤʦ ʚʧʣʠʚʘʻ ʩʝʨʝʜʦʚʠʱʝ ʾʭʥʴʦʛʦ ʽʩʥʫʚʘʥʥʷ, 

ʪʦʤʫ ʽʩʥʫʶʯʽ ʥʘʨʘʟʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʢʦʣʝʢʮʽʡʥʠʤ ʰʪʘʤʦʤ (Lelliottia nimipressuralis 

8791) ʻ ʚʘʨʽʘʙʝʣʴʥʽʩʪʶ ʚ ʩʝʨʝʜʠʥʽ ʚʠʜʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦ ʨʷʜʫ ʩʧʝʮʽʘʣʴʥʠʭ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ (ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ) ʚ ʫʤʦʚʘʭ in vitro ʥʘ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʢʫʣʴʪʫʨʘʣʴʥʠʭ ʽ ʙʽʦʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʟʦʣʷʪʽʚ (ʟʦʢʨʝʤʘ, 

ʽʟʦʣʴʦʚʘʥʠʭ ʽʟ ʟʨʘʟʢʽʚ ʚʝʛʝʪʘʪʠʚʥʠʭ ʪʘ ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ Abies alba ʟ ʪʠʧʦʚʠʤʠ 

ʩʠʤʧʪʦʤʘʤʠ ʫʨʘʞʝʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʚʦʜʷʥʢʦʶ) ʚʩʪʘʥʦʚʣʝʥʦ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʦ 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ Lelliottia nimipressuralis (Carter 1945) Brady et 

al. 2013) (Brady et al., 2013), ʟʘʩʪʘʨʽʣʘ ʥʘʟʚʘ ï Enterobacter nimipressuralis (Carter 1945) 

Brenner et al. 1988 ï ʟʙʫʜʥʠʢ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʟʦʣʴʦʚʘʥʠʭ ʥʘʤʠ 

ʙʘʢʪʝʨʽʡ ʽʟ ʢʣʶʯʦʚʠʤʠ ʯʠʥʥʠʢʘʤʠ ʙʘʢʪʝʨʽʦʟʽʚ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʦʥʪʨʦʣʶʶʪʴ 

ʩʠʤʧʪʦʤʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʨʦʩʣʠʥʥʦʤʫ ʦʨʛʘʥʽʟʤʽ. ɺʦʥʠ ʚʢʣʶʯʘʶʪʴ ʩʠʥʪʝʟ 

ʬʝʨʤʝʥʪʽʚ, ʱʦ ʨʦʟʢʣʘʜʘʶʪʴ ʧʝʢʪʠʥ, ʽ ʟʜʘʪʥʽʩʪʴ ʜʦ ʙʨʦʜʽʥʥʷ ʟ ʚʠʜʽʣʝʥʥʷʤ ʢʠʩʣʦʪʠ ʪʘ 

ʛʘʟʫ ʚ ʙʘʛʘʪʴʦʭ ʚʫʛʣʝʚʦʜʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ.  

 

4.5. ʉʪʘʥ ʨʝʣʽʢʪʦʚʦʾ ʮʝʥʦʧʦʧʫʣʷʮʽʾ Ulmus glabra ʚ ʫʤʦʚʘʭ ʇʦʢʫʪʩʴʢʦ-

ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ 

 

ʇʽʜ ʯʘʩ ʦʙʩʪʝʞʝʥʥʷ ʣʽʩʽʚ ʬʽʣʽʾ çʂʫʪʩʴʢʝ ʃɻè ʫ ʣʽʩʦʚʦʤʫ ʬʦʥʜʽ ʂʦʩʽʚʩʴʢʦʛʦ 

ʣʽʩʥʠʮʪʚʘ (ʢʚ. 31, ʚʠʜ. 9) ʚ ʫʱʝʣʠʥʽ ʣʽʩʦʚʦʛʦ ʧʦʪʦʢʫ ʥʘ ʩʭʠʣʽ ʧʽʚʜʝʥʥʦʾ ʝʢʩʧʦʟʠʮʽʾ 

ʩʪʨʽʤʢʽʩʪʶ 5Á ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʮʝʥʦʧʦʧʫʣʷʮʽʶ ʚʝʣʠʢʦʚʽʢʦʚʠʭ ʜʝʨʝʚ Ulmus glabra ʥʘ 

ʧʣʦʱʽ ʙʣʠʟʴʢʦ 1 ʛʘ. ɿʥʘʭʽʜʢʘ ʻ ʫʥʽʢʘʣʴʥʦʶ ʟ ʦʛʣʷʜʫ ʥʘ ʝʧʽʬʽʪʦʪʽʾ çʛʦʣʣʘʥʜʩʴʢʦʾ 

ʭʚʦʨʦʙʠè ʫ ʤʠʥʫʣʦʤʫ ʩʪʦʣʽʪʪʽ, ʷʢʽ ʩʪʘʣʠ ʧʨʠʯʠʥʦʶ ʤʘʩʦʚʦʾ ʟʘʛʠʙʝʣʽ ʚôʷʟʽʚ ʫ ʣʽʩʘʭ 

ɭʚʨʦʧʠ. ɺʠʷʚʣʝʥʘ ʮʝʥʦʧʦʧʫʣʷʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 15-ʪʠ ʜʝʨʝʚ U. glabra ʚʽʢʦʤ ʙʣʠʟʴʢʦ 

100 ʨʦʢʽʚ, ʘ ʪʘʢʦʞ ʚʢʣʶʯʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʶʚʝʥʽʣʴʥʠʭ ʽ ʚʽʨʛʽʥʽʣʴʥʠʭ ʦʩʦʙʠʥ, ʱʦ 

ʤʦʞʝ ʩʪʘʪʠ ʜʦʙʨʠʤ ʨʝʟʝʨʚʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ (ʨʠʩ. 4.16).  
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ʈʠʩ. 4.16. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʚʝʣʠʢʦʚʽʢʦʚʠʭ ʜʝʨʝʚ Ulmus glabra: ʦʙʣʽʢʦʚʝ ʜʝʨʝʚʦ 

ˉ1 (ʘ) ʪʘ ʦʙʣʽʢʦʚʝ ʜʝʨʝʚʦ ˉ3 (ʙ) 

 

ɼʝʪʘʣʴʥʽ ʣʽʩʽʚʥʠʯʽ ʪʘ ʬʽʪʦʩʦʮʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʪʫʪ 

ʩʬʦʨʤʫʚʘʚʩʷ ʫʥʽʢʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʢʦʤʧʣʝʢʩ ʛʽʨʩʴʢʠʭ ʷʨʫʞʥʠʭ ʣʽʩʽʚ, ʩʠʥʪʘʢʩʦʥʠ 

ʷʢʦʛʦ ʥʘʣʝʞʘʪʴ ʜʦ ʪʨʴʦʭ ʣʽʩʦʚʠʭ ʘʩʦʮʽʘʮʽʡ, ʨʽʜʢʽʩʥʠʭ ʫ ʰʢʘʣʽ ɭʚʨʦʧʠ, ʷʢʽ ʯʝʨʝʟ 

ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ, ʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ ʪʘ ʩʫʧʫʪʥʽ ʧʘʪʦʛʝʥʥʽ ʧʨʦʮʝʩʠ ʫ 

ʣʽʩʘʭ ʧʦʪʨʘʧʠʣʠ ʫ ʟʦʥʫ ʨʠʟʠʢʫ ʟʥʠʢʥʝʥʥʷ. ʎʝ ʣʽʩʦʚʽ ʘʩʦʮʽʘʮʽʾ ʢʣʘʩʫ QUERCO-

FAGETEA Br.-Bl. et Vlieg. 1937 ï Stellario nemorum-Alnetum glutinosae Lohm., Ulmo 

glabrae-Aceretum pseudoplatani Issler 1926, ʘ ʫ ʥʘʡʚʠʱʽʡ ʯʘʩʪʠʥʽ ʩʭʠʣʫ ï Dentario 

glandulosae-Fagetum W.Mat.1964 et Guzikowa et KornaŜ 1969 ʫ ʪʨʴʦʭ ʚʘʨʽʘʥʪʘʭ ï D. g.-

F. 1969 var. Picea abies, D. g.-F. 1969 var. Abies alba; D. g.-F. 1969 var. typicum. ʋ 

ʥʘʧʨʷʤʽ ʚʽʜ ʚʦʜʥʦʛʦ ʧʦʪʦʢʫ ʚʚʝʨʭ ʚʦʥʠ ʫʪʚʦʨʶʶʪʴ ʩʫʢʮʝʩʽʡʥʠʡ ʨʷʜ ʛʽʛʨʦʬʽʣʴʥʦʾ 

ʨʦʩʣʠʥʥʦʩʪʽ ʫ ʚʠʩʦʪʥʦʤʫ ʛʨʘʜʽʻʥʪʽ ʷʨʫʞʥʠʭ ʣʽʩʽʚ. ʉʠʥʪʘʢʩʦʥ, ʫ ʤʝʞʘʭ ʬʽʪʦʮʝʥʦʟʽʚ 

ʷʢʦʛʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʮʝʥʦʧʦʧʫʣʷʮʽʶ Ulmus glabra, ʟʘ ʟʘʛʘʣʴʥʠʤʠ ʬʽʪʦʮʝʥʦʪʠʯʥʠʤʠ 

ʨʠʩʘʤʠ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʷʢ ʬʨʘʛʤʝʥʪ ʘʩʦʮʽʘʮʽʾ Ulmo glabrae-Aceretum pseudoplatani. 

ʆʩʦʙʠʥʠ U. glabra ʟʙʝʨʝʛʣʠʩʷ ʣʠʰʝ ʥʘ ʧʝʨʰʽʡ ʪʝʨʘʩʽ ʧʨʠʨʫʩʣʦʚʦʾ ʯʘʩʪʠʥʠ ʚʦʜʥʦʛʦ 

ʧʦʪʦʢʫ, ʬʦʨʤʫʶʯʠ ʩʤʫʛʫ, ʷʢʘ ʡʜʝ ʥʘʩʪʫʧʥʦʶ ʟʘ Stellario nemorum-Alnetum glutinosae. 

ʋ ʮʴʦʤʫ ʙʽʦʪʦʧʽ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʝʜʠʬʽʢʘʪʦʨʘʤʠ ʻ ʦʩʦʙʠʥʠ U. glabra.  

ʅʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʴ ʜʠʥʘʤʽʢʠ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚ, ʜʝʪʘʣʴʥʠʭ ʥʘʪʫʨʥʠʭ 

ʦʙʩʪʝʞʝʥʴ ʽ ʟʙʦʨʫ ʙʽʦʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʠ ʦʮʽʥʠʣʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʽ ʚʠʷʚʠʣʠ ʦʩʥʦʚʥʽ 

ʘ ʙ 
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ʟʘʛʨʦʟʠ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʽʜʤʠʨʘʥʥʷ ʚʝʣʠʢʦʚʽʢʦʚʠʭ ʜʝʨʝʚ Ulmus glabra. ɼʣʷ 

ʦʮʽʥʢʠ ʚʨʘʭʦʚʫʚʘʣʠ ʢʘʪʝʛʦʨʽʶ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ, ʩʪʫʧʽʥʴ ʜʝʬʦʣʽʘʮʽʾ ʪʘ 

ʧʨʠʩʫʪʥʽʩʪʴ/ʚʽʜʩʫʪʥʽʩʪʴ ʚʦʜʷʥʠʭ ʧʘʛʦʥʽʚ ʽ ʚʝʛʝʪʘʪʠʚʥʠʭ ʙʨʫʥʴʦʢ (ʪʘʙʣ. 4.11).  

ʊʘʙʣʠʮʷ 4.11 

 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʚʝʣʠʢʦʚʽʢʦʚʠʭ ʜʝʨʝʚ Ulmus glabra ʪʘ 

ʯʠʥʥʠʢʠ ʡʦʛʦ ʦʩʣʘʙʣʝʥʥʷ 

ˉ 

ʜʝʨʝʚʘ 

ʊʘʢʩʘʮʽʡʥʽ 

ʧʦʢʘʟʥʠʢʠ 

ʂʘʪʝʛʦʨʽʷ 

ʩʘʥʽʪʘʨʥʦʛʦ 

ʩʪʘʥʫ (ɯ-VI) 

ʉʪʫʧʽʥʴ 

ʜʝʬʦʣʽʘʮʽʾ, 

ʙʘʣ 

ɺʦʜʷʥʽ ʧʘʛʦʥʠ 

ʽ ʚʝʛʝʪʘʪʠʚʥʽ 

ʙʨʫʥʴʢʠ, ʙʘʣ 

ɺʠʜʦʚʠʡ ʩʢʣʘʜ 

ʬʽʪʦʧʘʪʦʛʝʥʽʚ 

ɼʽʘʤʝʪʨ, 

ʩʤ 

ɺʠʩʦʪʘ, 

ʤ 

1 52 30 ɯ (ʟʜʦʨʦʚʽ) 0 (0 %) 0 (ʚʽʜʩʫʪʥʽ) ï 

2 52 29 ɯɯɯ (ʜʫʞʝ 

ʦʩʣʘʙʣʝʥʽ) 

2 (11-50 %) 2 (ʤʥʦʞʠʥʥʽ) ɹʘʢʪʝʨʽʘʣʴʥʘ 

ʚʦʜʷʥʢʘ 

3 32 27 ɯ (ʟʜʦʨʦʚʽ) 0 (0 %) 0 (ʚʽʜʩʫʪʥʽ) ï 

4 40 28 ɯɯ (ʦʩʣʘʙʣʝʥʽ) 1 (ʜʦ 10 %) 1 (ʧʦʦʜʠʥʦʢʽ) ɺʩʠʭʘʥʥʷ ʛʽʣʦʢ 

5 90 32 ɯɯ (ʦʩʣʘʙʣʝʥʽ) 2 (11-50 %) 2 (ʤʥʦʞʠʥʥʽ) ɹʘʢʪʝʨʽʘʣʴʥʘ 

ʚʦʜʷʥʢʘ 

6 24 20 ɯ (ʟʜʦʨʦʚʽ) 1 (ʜʦ 10 %) 0 (ʚʽʜʩʫʪʥʽ) ï 

7 28 22 ɯ (ʟʜʦʨʦʚʽ) 0 (0 %) 0 (ʚʽʜʩʫʪʥʽ) ï 

8 24 18 ɯɯ (ʦʩʣʘʙʣʝʥʽ) 1 (ʜʦ 10 %) 1 (ʧʦʦʜʠʥʦʢʽ) ɼʝʬʦʨʤʘʮʽʷ 

ʣʠʩʪʢʽʚ, ʙʫʨʘ 

ʧʣʷʤʠʩʪʽʩʪʴ 

ʣʠʩʪʢʽʚ 

9 28 20 ɯ (ʟʜʦʨʦʚʽ) 0 (0 %) 0 (ʚʽʜʩʫʪʥʽ) ï 

10 48 28 ɯ (ʟʜʦʨʦʚʽ) 1 (ʜʦ 10 %) 0 (ʚʽʜʩʫʪʥʽ) ï 

11 86 33 ɯɯɯ (ʜʫʞʝ 

ʦʩʣʘʙʣʝʥʽ) 

2 (11-50 %) 3 (ʧʦʚʥʽʩʪʶ 

ʚʢʨʠʪʝ ʩʪʝʙʣʦ) 

ɹʘʢʪʝʨʽʘʣʴʥʘ 

ʚʦʜʷʥʢʘ, 

Cerioporus 

squamosus  

12 56 30 ɯ (ʟʜʦʨʦʚʽ) 0 (0 %) 0 (ʚʽʜʩʫʪʥʽ) ï 

13 36 28 ɯɯ (ʦʩʣʘʙʣʝʥʽ) 1 (ʜʦ 10 %) 1 (ʧʦʦʜʠʥʦʢʽ) ɼʝʬʦʨʤʘʮʽʷ 

ʣʠʩʪʢʽʚ 

14 68 32 ɯɯ (ʦʩʣʘʙʣʝʥʽ) 1 (ʜʦ 10 %) 

10 

1 (ʧʦʦʜʠʥʦʢʽ) Cerioporus 

squamosus  

15 56 31 ɯ (ʟʜʦʨʦʚʽ) 0 (0 %) 0 (ʚʽʜʩʫʪʥʽ) ï 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʽʩʥʫʚʘʥʥʶ ʮʽʻʾ ʨʝʣʽʢʪʦʚʦʾ ʮʝʥʦʧʦʧʫʣʷʮʽʾ ʚôʷʟʘ, 

ʷʢʘ ʧʝʨʝʞʠʣʘ ʝʧʽʬʽʪʦʪʽʶ çʛʦʣʣʘʥʜʩʴʢʦʾ ʭʚʦʨʦʙʠè, ʟʘʛʨʦʞʫʻ ʮʽʣʠʡ ʨʷʜ ʙʽʦʪʠʯʥʠʭ 

ʯʠʥʥʠʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʟʘ ʪʠʧʦʚʠʤʠ ʤʘʢʨʦʩʢʦʧʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʩʠʤʧʪʦʤ 
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ʥʝʙʝʟʧʝʯʥʦʾ ʽʥʬʝʢʮʽʡʥʦʾ ʭʚʦʨʦʙʠ ï ʙʘʢʪʝʨʽʦʟʫ. ʋ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʩʪʦʚʙʫʨʘ, ʟʦʢʨʝʤʘ ʚ 

ʞʦʣʦʙʢʫʚʘʪʽʡ ʧʨʠʢʦʨʝʥʝʚʽʡ ʯʘʩʪʠʥʽ, ʚʽʜʤʽʯʝʥʽ ʪʠʧʦʚʽ ʦʟʥʘʢʠ ʫʨʘʞʝʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʦʶ 

ʚʦʜʷʥʢʦʶ, ʟʙʫʜʥʠʢʦʤ ʷʢʦʾ ʻ ʬʽʪʦʧʘʪʦʛʝʥʥʘ ʙʘʢʪʝʨʽʷ-ʧʦʣʽʙʽʦʪʨʦʬ Lelliottia 

nimipressuralis (Carter 1945) (ʧʽʜʪʚʝʨʜʞʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ).  

ɹʘʢʪʝʨʽʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʟʨʘʟʢʽʚ ʜʝʨʝʚʠʥʠ Ulmus glabra ʟ ʪʠʧʦʚʠʤʠ ʦʟʥʘʢʘʤʠ 

ʽʥʬʽʢʫʚʘʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʚʦʜʷʥʢʦʶ ʧʨʦʚʦʜʠʣʠ ʚ ʫʤʦʚʘʭ in vitro ʥʘ ʙʘʟʽ ʣʘʙʦʨʘʪʦʨʽʾ 

ʚʽʜʜʽʣʫ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ɯʄɺ ̔ʤ. ɼ.ʂ. ɿʘʙʦʣʦʪʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ. ʅʘ ʦʩʥʦʚʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʫʨʘʞʝʥʦʾ ʜʝʨʝʚʠʥʠ U. glabra ʚʠʜʽʣʝʥʦ ʽʟʦʣʷʪʠ 

ʦʢʩʠʜʘʟʦʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ ʫ ʢʦʣʦʥʽʷʭ ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ. ɼ̔ ʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʦʚʝʜʝʥʦ 

ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟ ʦʟʥʘʢʘʤʠ ʢʦʣʝʢʮʽʡʥʦʛʦ ʰʪʘʤʫ Lelliottia 

nimipressuralis 8791 ʪʘ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʟʘ ɺʠʟʥʘʯʥʠʢʦʤ Bergey, 2005 (ʪʘʙʣ. 4.12).  

ʊʘʙʣʠʮʷ 4.12 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʘʢʪʝʨʽʡ, ʽʟʦʣʴʦʚʘʥʠʭ ʽʟ ʟʨʘʟʢʽʚ ʜʝʨʝʚʠʥʠ Ulmus glabra 

ʊʝʩʪʠ ɯʟʦʣʷʪ ʙʘʢʪʝʨʽʡ ʽʟ 

ʜʝʨʝʚʠʥʠ ʚôʷʟʘ 

Lelliottia nimipressuralis 

ʂʦʣʝʢʮʽʡʥʠʡ 

ʰʪʘʤ 8791 

Bergey, 2005 

ʌʘʨʙʫʚʘʥʥʷ ʟʘ ɻʨʘʤʦʤ ï ï ï 

ʈʫʭʣʠʚʽʩʪʴ + + + 

ɾʦʚʪʠʡ ʧʽʛʤʝʥʪ ï ï ï 

ʆʢʩʠʜʘʟʘ ï ï ï 

ʈʝʜʫʢʮʽʷ ʥʽʪʨʘʪʽʚ + + + 

ʇʨʦʪʦʧʝʢʪʠʥʘʟʘ ï ï ï 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʣʶʢʦʟʠ 

(ʘʥʘʝʨʦʙʥʦ)  
+ 

 

+ 

 

+ 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʟʦʣʷʪʠ, ʚʠʜʽʣʝʥʽ ʽʟ ʜʝʨʝʚʠʥʠ ʚôʷʟʘ, ʷʢ ʽ ʢʦʣʝʢʮʽʡʥʠʡ ʰʪʘʤ 

Lelliottia nimipressuralis 8791, ʻ ʨʫʭʣʠʚʠʤʠ ʛʨʘʤʥʝʛʘʪʠʚʥʠʤʠ ʙʘʢʪʝʨʽʷʤʠ-ʧʘʣʠʯʢʘʤʠ ʟ 

ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʬʦʨʤʦʶ ʢʣʽʪʠʥʠ çʙʘʮʠʣʘè. ɼʦʩʣʽʜʞʝʥʽ ʙʘʢʪʝʨʽʾ ʻ ʬʘʢʫʣʴʪʘʪʠʚʥʠʤʠ 

ʘʥʘʝʨʦʙʘʤʠ, ʷʢʽ ʟʜʘʪʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʚʘʪʠ ʛʣʶʢʦʟʫ ʷʢ ʚ ʘʥʝʨʦʙʥʠʭ, ʪʘʢ ʽ ʚ ʘʝʨʦʙʥʠʭ 

ʫʤʦʚʘʭ, ʘ ʪʘʢʦʞ ʨʝʜʫʢʫʶʪʴ ʥʽʪʨʘʪʠ (ʜʦʜ. ɻ). 

ɺʠʜʽʣʝʥʽ ʽʟʦʣʷʪʠ ʙʘʢʪʝʨʽʡ ʥʝ ʚʠʨʦʙʣʷʶʪʴ ʞʝʣʘʪʠʥʘʟʫ ʪʘ ʧʨʦʪʦʧʝʢʪʠʥʘʟʫ, 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʪʽʡʢʫ ʧʦʟʠʪʠʚʥʫ ʨʝʘʢʮʽʶ ʟʘ ʪʝʩʪʦʤ ʌʦʛʝʩ-ʇʨʦʩʢʘʫʝʨʘ. ʗʢ ʻʜʠʥʝ 

ʜʞʝʨʝʣʦ ʚʫʛʣʝʮʝʚʦʛʦ ʞʠʚʣʝʥʥʷ ʙʘʢʪʝʨʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʣʶʢʦʟʫ, ʘʨʘʙʽʥʦʟʫ, 

ʩʘʭʘʨʦʟʫ, ʤʝʣʽʙʽʦʟʫ, ʘʤʽʛʜʘʣʠʥ (ʪʘʙʣ. 4.13, ʜʦʜ. ɻ). ɺʦʥʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʦʟʠʪ ʪʘ 
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ʩʦʨʙʽʪ, ʥʝ ʫʪʚʦʨʶʶʪʴ ʽʥʜʦʣ ʽ ʩʽʨʢʦʚʦʜʝʥʴ. ʋ ʥʠʭ ʪʘʢʦʞ ʚʽʜʩʫʪʥʷ ʘʨʛʽʥʽʥʜʝʛʽʜʨʦʣʘʟʘ, 

ʣʽʟʠʥʜʝʢʘʨʙʦʢʩʠʣʘʟʘ, ʘʣʝ ʧʨʠʩʫʪʥʷ ɓ-ʛʘʣʘʢʪʦʟʠʜʘʟʘ ʪʘ ʦʨʥʽʪʠʥʜʝʢʘʨʙʦʢʩʠʣʘʟʘ. 

ʊʘʙʣʠʮʷ 4.13 

ɺʣʘʩʪʠʚʦʩʪʽ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ʽʟʦʣʴʦʚʘʥʠʭ ʽʟ ʟʨʘʟʢʽʚ ʜʝʨʝʚʠʥʠ 

Ulmus glabra ʥʘ ʩʪʨʠʧʘʭ API 20E 

 

ʊʝʩʪ  
ʈʝʘʢʮʽʷ/ʬʝʨʤʝʥʪ 

ɯʟʦʣʷʪ ʽʟ  

Ulmus glabra 

ʂʦʣʝʢʮʽʡʥʠʡ ʰʪʘʤ 

Lelliottia 

nimipressuralis 

8791 

ONPG test ɓ-ʛʘʣʘʢʪʦʟʠʜʘʟʘ + + 

ADH ADH ɸʨʛʽʥʽʥ ʜʠʛʽʜʨʦʣʘʟʘ ï ï 

LDC LDC ʃʽʟʠʥ ʜʝʢʘʨʙʦʢʩʠʣʘʟʘ ï ï 

ODC ODC ʆʨʥʽʪʠʥ ʜʝʢʘʨʙʦʢʩʠʣʘʟʘ + + 

CIT CIT ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʪʨʘʪʫ + + 

H2S H2S ʋʪʚʦʨʝʥʥʷ ʩʽʨʢʦʚʦʜʥʶ ï ï 

URE URE ʊʝʩʪ ʥʘ ʬʝʨʤʝʥʪ ʫʨʝʘʟʠ ï ï 

TDA TDA ʊʨʠʧʪʦʬʘʥ ʜʝʟʘʤʽʥʘʟʘ ï ï 

IND IND ɯʥʜʦʣʴʥʠʡ ʪʝʩʪ ï ï 

VP VP ʊʝʩʪ ʌʦʛʝʩʘ-ʇʨʦʩʢʘʫʝʨʘ + + 

GEL GEL ɾʝʣʘʪʠʥʘʟʘ ï ï 

GLU GLU ɻʣʶʢʦʟʥʝ ʙʨʦʜʽʥʥʷ + + 

MAN  MAN: ɹʨʦʜʽʥʥʷ ʤʘʥʦʟʠ + + 

INO INO ɹʨʦʜʽʥʥʷ ʽʥʦʟʠʪʦʣʫ ï ï 

SOR SOR ɹʨʦʜʽʥʥʷ ʩʦʨʙʽʪʦʣʫ ï ï 

SAC SAC ɹʨʦʜʽʥʥʷ ʩʘʭʘʨʦʟʠ + + 

MEL MEL ɹʨʦʜʽʥʥʷ ʤʝʣʽʙʽʦʟʠ + + 

AMY  AMY ɹʨʦʜʽʥʥʷ ʘʤʽʛʜʘʣʽʥʫ + + 

ARA ARA ɹʨʦʜʽʥʥʷ ʘʨʘʙʽʥʦʟʠ + + 

ʇʨʠʤʽʪʢʠ: + ï ʧʦʟʠʪʠʚʥʘ ʨʝʘʢʮʽʷ,  ï ʥʝʛʘʪʠʚʥʘ ʨʝʘʢʮʽʷ 

 

ʆʪʞʝ, ʥʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʤʦʞʝʤʦ ʢʦʥʩʪʘʪʫʚʘʪʠ, 

ʱʦ ʫʨʘʞʝʥʥʷ ʜʝʨʝʚ Ulmus glabra ʩʧʨʠʯʠʥʶʶʪʴ ʙʘʢʪʝʨʽʾ, ʷʢʽ ʟʘ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʽ 

ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʷʢ Lelliottia nimipressuralis 

(Carter 1945).    

ɺʠʷʚʣʝʥʦ ʪʘʢʦʞ ʮʽʣʠʡ ʨʷʜ ʩʫʧʫʪʥʽʭ ʬʽʪʦʧʘʪʦʛʝʥʽʚ Ulmus glabra. ʊʘʢ, 

ʘʩʠʤʽʣʷʮʽʡʥʠʡ ʘʧʘʨʘʪ ʧʽʜʜʘʻʪʴʩʷ ʥʝʛʘʪʠʚʥʦʤʫ ʚʧʣʠʚʫ ʯʝʨʝʟ ʧʦʰʠʨʝʥʥʷ ʛʨʠʙʽʚ 

Taphrina ulmi (Fuckel) Johanson 1886 (ʩʧʨʠʯʠʥʶʻ ʜʝʬʦʨʤʘʮʽʶ, ʟʦʢʨʝʤʘ ʛʦʬʨʦʚʘʥʽʩʪʴ 

ʽ ʢʫʯʝʨʷʚʽʩʪʴ, ʘ ʪʘʢʦʞ ʭʣʦʨʦʪʠʯʥʽʩʪʴ ʣʠʩʪʢʽʚ), Septogloeum ulmicolum (Biv.) Elenkin & 

https://microbiologie-clinique.com/ONPG-test.html
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Ohl 1912 ʽ Septoria ulmi Ellis & Everh. 1897 (ʩʧʨʠʯʠʥʶʶʪʴ ʧʣʷʤʠʩʪʽʩʪʴ ʣʠʩʪʢʽʚ, 

ʬʦʨʤʫʶʯʠ ʚʝʣʠʢʽ (ʜʽʘʤʝʪʨʦʤ 0,5-1,0 ʩʤ) ʦʢʨʫʛʣʽ ʪʝʤʥʦ-ʙʫʨʽ ʧʣʷʤʠ ʟʽ ʩʚʽʪʣʦʶ 

ʦʙʣʷʤʽʚʢʦʶ). ɺʩʠʭʘʥʥʷ ʦʢʨʝʤʠʭ ʛʽʣʦʢ (ʦʩʦʙʣʠʚʦ ʧʦʰʠʨʝʥʝ ʥʘ ʧʦʨʦʩʣʽ) ʩʧʨʠʯʠʥʝʥʝ 

Nectria cinnabarina (Tode) Fr. 1849), ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʧʦʨʫʰʫʻʪʴʩʷ ʚʦʜʦʦʙʤʽʥ, ʱʦ ʚʝʜʝ 

ʜʦ ʧʨʠʩʢʦʨʝʥʦʛʦ ʚʽʜʤʠʨʘʥʥʷ ʣʠʩʪʢʽʚ ʪʘ ʟʘʩʠʭʘʥʥʷ ʧʘʛʦʥʽʚ. ʅʘ ʩʪʦʚʙʫʨʽ ʟʘʨʝʻʩʪʨʦʚʘʥʽ 

ʧʦʦʜʠʥʦʢʽ ʧʣʦʜʦʚʽ ʪʽʣʘ Cerioporus squamosus (Huds.) Qu®l., 1886. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, 

ʱʦ Cerioporus squamosus ʫ ʤʦʣʦʜʦʤʫ ʚʽʮʽ ʻ ʾʩʪʽʚʥʠʤ ʛʨʠʙʦʤ 4 ʢʘʪʝʛʦʨʽʾ, ʚʽʥ ʻ ʪʠʧʦʚʠʤ 

ʨʘʥʝʚʠʤ ʧʘʪʦʛʝʥʦʤ, ʷʢʠʡ, ʧʨʦʥʠʢʘʶʯʠ ʯʝʨʝʟ ʤʝʭʘʥʽʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʫ ʩʪʦʚʙʫʨ ʘʙʦ 

ʩʢʝʣʝʪʥʽ ʛʽʣʢʠ ʜʝʨʝʚʘ, ʩʧʨʠʯʠʥʶʻ ʙʽʣʫ ʜʨʽʙʥʦʪʨʽʱʠʥʫʚʘʪʫ ʮʝʥʪʨʘʣʴʥʫ ʛʥʠʣʴ.  

ʋ ʙʽʦʪʦʧʽ ʮʝʥʦʟʫ Ulmo glabrae-Aceretum pseudoplatani ʤʠ ʦʧʠʩʘʣʠ ʩʫʧʫʪʥʶ 

ʥʝʧʘʪʦʛʝʥʥʫ ʤʽʢʦʙʽʦʪʫ, ʷʢʘ ʫʪʚʦʨʶʻ ʢʦʥʩʦʨʪʠʚʥʽ ʟʚôʷʟʢʠ ʨʽʟʥʦʛʦ ʧʦʨʷʜʢʫ ʟ ʜʝʨʝʚʘʤʠ 

ʚôʷʟʘ. ʅʘ ʢʦʨʽ ʩʪʦʚʙʫʨʽʚ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʝʧʽʬʽʪʥʦʾ ʣʽʭʝʥʦʙʽʦʪʠ: 

Flavoparmelia caperata (L.) Hale, Hypogymnia physodes (L.) Nyl., Parmelia sulcata 

Taylor ʪʘ Lecanora carpinea (L.) Vain. (ʜʦʜ. ʄ). ɿʘʫʚʘʞʠʤʦ, ʱʦ ʣʠʰʘʡʥʠʢʠ ʫ ʮʠʭ ʣʽʩʘʭ 

ʻ ʨʽʜʢʽʩʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʢʦʨʘ ʩʪʘʨʠʭ ʚôʷʟʽʚ ʥʝ ʜʦʟʚʦʣʷʻ ʾʤ ʨʦʟʨʦʩʪʘʪʠʩʷ. ɺʽʜʦʤʦ, ʱʦ 

ʣʠʰʘʡʥʠʢʠ ʤʘʡʞʝ ʥʝ ʰʢʦʜʷʪʴ ʜʝʨʝʚʘʤ, ʦʩʢʽʣʴʢʠ ʨʽʜʢʦ ʟʘʛʣʠʙʣʶʶʪʴʩʷ ʫ ʨʠʪʽʜʦʤ ʜʦ 

ʞʠʚʠʭ ʢʣʽʪʠʥ ʬʝʣʦʛʝʥʫ. ʆʜʥʘʢ, ʟʘʩʝʣʷʶʯʠ ʢʦʨʫ, ʚʦʥʠ ʫʩʢʣʘʜʥʶʶʪʴ ʛʘʟʦʦʙʤʽʥ, 

ʟʘʪʨʠʤʫʶʪʴ ʩʪʽʢ ʦʧʘʜʽʚ ʽ ʪʠʤ ʩʘʤʠʤ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʤʽʢʦ- ʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʘ ʪʘʢʦʞ ʰʢʽʜʣʠʚʠʭ ʢʦʤʘʭ. ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʣʠʰʘʡʥʠʢʠ 

ʧʨʦʧʦʥʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʷʢʦʩʪʽ ʽʥʜʠʢʘʪʦʨʽʚ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚ, 

ʟʦʢʨʝʤʘ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʾʭʥʶ ʧʨʠʩʫʪʥʽʩʪʴ ʯʠ ʚʽʜʩʫʪʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʱʽʣʴʥʽʩʪʴ 

ʟʘʩʝʣʝʥʥʷ ʩʫʙʩʪʨʘʪʫ. ʉʝʨʝʜ ʛʫʤʫʩʦʚʠʭ ʩʘʧʨʦʪʨʦʬʽʚ ʪʫʪ ʥʘʡʯʘʩʪʽʰʝ ʪʨʘʧʣʷʶʪʴʩʷ 

ʚʝʣʠʢʽ çʚʽʜʴʤʠʥʽ ʢʽʣʴʮʷè ʧʣʦʜʦʚʠʭ ʪʽʣ Megacollybia platyphylla (Pers.) Kotl. & Pouzar, 

1972 ʽ ʧʦʦʜʠʥʦʢʽ ʝʢʟʝʤʧʣʷʨʠ Strobilomyces strobilaceus (Scop.) Berk. 1851, ʷʢʠʡ ʥʘʨʘʟʽ 

ʟʽ ʩʪʘʪʫʩʦʤ çʟʥʠʢʘʶʯʠʡè ʟʘʥʝʩʝʥʠʡ ʜʦ ʩʧʠʩʢʽʚ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ (ʏʝʨʚʦʥʘ 

ʢʥʠʛʘ ʋʢʨʘʾʥʠ, 2009). 

ɺʽʟʫʘʣʴʥʝ ʦʙʩʪʝʞʝʥʥʷ ʚʝʣʠʢʦʚʽʢʦʚʠʭ ʜʝʨʝʚ Ulmus glabra ʚʠʷʚʠʣʦ ʪʠʧʦʚʽ 

ʤʘʢʨʦʩʢʦʧʽʯʥʽ ʩʠʤʧʪʦʤʠ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ, ʱʦ ʧʽʟʥʽʰʝ ʧʽʜʪʚʝʨʜʠʣʦʩʷ ʚ ʭʦʜʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʘʨʝʻʩʪʨʦʚʘʥʽ ʦʟʥʘʢʠ ʻ ʽʜʝʥʪʠʯʥʠʤʠ ʜʦ ʦʧʠʩʘʥʠʭ ʫ 

ʩʧʝʮʽʘʣʴʥʽʡ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʪʠʧʦʚʠʭ ʧʨʦʷʚʽʚ ʙʘʢʪʝʨʽʦʟʫ ʪʘʢʦʛʦ ʪʠʧʫ (ʏʝʨʧʘʢʦʚ, 
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2017), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʩʪʽʡʢʽ ʦʟʥʘʢʠ ʽʥʬʽʢʫʚʘʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʚʦʜʷʥʢʦʶ ʥʝʟʘʣʝʞʥʦ 

ʚʽʜ ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʚʠʜʫ ʜʝʨʝʚʥʦʾ ʨʦʩʣʠʥʠ.  

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ ʚôʷʟʦʚʠʭ ʣʽʩʘʭ ʇʦʢʫʪʩʴʢʦ-

ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʚʠʦʢʨʝʤʣʝʥʦ ʪʠʧʦʚʽ ʩʠʤʧʪʦʤʠ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ Ulmus 

glabra, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ ʥʘʩʪʫʧʥʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʘʥʘʪʦʤʽʯʥʽ ʦʟʥʘʢʠ, ʘ ʪʘʢʦʞ 

ʚʠʜʦʟʤʽʥʠ ʩʪʨʫʢʪʫʨ ʽʥʬʽʢʦʚʘʥʠʭ ʜʝʨʝʚ. ɿʦʢʨʝʤʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʝʨʚʠʥʥʽ ʩʠʤʧʪʦʤʠ 

ʪʘ ʩʠʤʧʪʦʤʠ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʟʘ ʘʢʪʠʚʥʦʾ ʬʘʟʠ ʭʚʦʨʦʙʠ ï ʨʽʟʥʷʪʴʩʷ. 

ʇʝʨʚʠʥʥʽ ʩʠʤʧʪʦʤʠ: ʘʞʫʨʥʽʩʪʴ ʘʙʦ ʟʨʽʜʞʝʥʽʩʪʴ ʢʨʦʥʠ ʜʝʨʝʚʘ; ʧʨʠʩʢʦʨʝʥʝ 

ʚᾷ̫ ʥʝʥʥʷ ʣʠʩʪʢʽʚ ʽ ʧʘʛʦʥʽʚ; ʟʤʽʥʘ ʟʘʙʘʨʚʣʝʥʥʷ (ʧʦʞʦʚʪʽʥʥʷ) ʪʘ ʧʝʨʝʜʯʘʩʥʝ ʦʧʘʜʘʥʥʷ 

ʘʩʠʤʽʣʷʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ ʥʘ ʦʢʨʝʤʠʭ ʧʘʛʦʥʘʭ ʯʠ ʟʘʛʘʣʦʤ ʫʩʽʻʾ ʢʨʦʥʠ ʜʝʨʝʚʘ; ʤʦʢʨʘ 

ʧʨʠʢʦʨʝʥʝʚʘ ʯʘʩʪʠʥʘ ʩʪʦʚʙʫʨʘ; ʧʦʟʜʦʚʞʥʽ ʪʨʽʱʠʥʠ ʥʘ ʢʦʨʽ ï ʪʠʧʦʚʘ ʜʽʘʛʥʦʩʪʠʯʥʘ 

ʦʟʥʘʢʘ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ, ʷʢʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʝʭʽʜ ʭʚʦʨʦʙʠ ʫ ʘʢʪʠʚʥʫ ʬʘʟʫ. 

ɸʢʪʠʚʥʘ ʬʘʟʘ ʭʚʦʨʦʙʠ: ʚʠʜʽʣʝʥʥʷ ʟ ʪʨʽʱʠʥ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʝʢʩʫʜʘʪʫ, ʷʢʠʡ ʫ 

ʢʚʽʪʥʽ-ʪʨʘʚʥʽ ʘʢʪʠʚʥʦ ʬʦʥʪʘʥʫʻ, ʘ ʟʛʦʜʦʤ ʚʠʩʠʭʘʻ ʥʘ ʧʦʚʝʨʭʥʽ ʢʦʨʠ, ʬʦʨʤʫʶʯʠ ʜʦʙʨʝ 

ʧʦʤʽʪʥʽ ʪʝʤʥʽ ʤʦʢʥʫʯʽ ʧʣʷʤʠ ʘʙʦ ʚʫʛʽʣʴʥʦ-ʯʦʨʥʽ ʧʽʜʪʴʦʢʠ, ʷʢʽ ʩʪʽʢʘʶʪʴ ʚʥʠʟ ʧʦ 

ʩʪʦʚʙʫʨʫ ʚʽʜ ʤʽʩʮʷ ʽʥʬʽʢʫʚʘʥʥʷ, ʘ ʟʛʦʜʦʤ ï ʨʦʟʪʽʢʘʶʪʴʩʷ ʧʦ ʧʦʚʝʨʭʥʽ ʛʨʫʥʪʫ. ɽʢʩʫʜʘʪ 

ï ʮʝ ʨʽʜʠʥʘ ʚᾷʷʟʢʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ, ʙʫʨʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ, ʷʢʘ ʻ ʩʫʤʽʰʰʶ 

ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʪʘ ʩʦʢʫ ʜʝʨʝʚʥʦʾ ʨʦʩʣʠʥʠ, ʷʢʘ ʤʘʻ ʪʠʧʦʚʠʡ ʥʝʧʨʠʻʤʥʠʡ ʟʘʧʘʭ 

ʤʘʩʣʷʥʦ-ʢʠʩʣʦʛʦ ʙʨʦʜʽʥʥʷ ʪʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ ʙʫʣʴʙʘʰʦʢ (ʨʠʩ. 4.17 ʘ); 

- ʙʽʣʷ ʦʩʥʦʚʠ ʩʢʝʣʝʪʥʠʭ ʛʽʣʦʢ ʽ ʦʢʨʝʤʠʭ ʩʫʯʢʽʚ ʥʘ ʢʦʨʽ ʬʦʨʤʫʶʪʴʩʷ ʯʦʨʥʽ 

ʤʦʢʥʫʯʽ ʧʣʷʤʠ ʽ ʚʠʨʘʟʢʠ, ʽʥʦʜʽ ʚʯʘʚʣʝʥʽ ʨʘʢʦʚʠʥʠ ʨʽʟʥʦʾ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ. ɿ ʯʘʩʦʤ 

ʢʦʨʘ ʥʘʚʢʦʣʦ ʮʠʭ ʫʪʚʦʨʝʥʴ ʚʽʜʤʠʨʘʻ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ  ʤʦʞʣʠʚʝ ʦʛʦʣʝʥʥʷ ʟʥʘʯʥʦʾ 

ʯʘʩʪʠʥʠ ʣʫʙʫ. ʇʨʠ ʟʥʷʪʪʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʧʝʨʠʜʝʨʤʠ ʽ ʯʘʩʪʠʥʠ ʧʝʨʚʠʥʥʦʾ ʢʦʨʠ 

ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ ʙʫʨʽ ʘʙʦ ʪʝʤʥʦ-ʙʫʨʽ ʥʝʢʨʦʪʠʯʥʽ ʜʽʣʷʥʢʠ, ʽʥʦʜʽ ʟ ʬʽʦʣʝʪʦʚʠʤ 

ʚʽʜʪʽʥʢʦʤ, ʱʦ ʧʦʰʠʨʶʶʪʴʩʷ ʚʽʜ ʤʽʩʮʷ ʧʝʨʚʠʥʥʦʛʦ ʽʥʬʽʢʫʚʘʥʥʷ ʚʛʦʨʫ ʽ ʚʥʠʟ ʥʘ 

ʜʦʚʞʠʥʫ  ʚʽʜ 0,3 ʤ ʜʦ 0,8 ʤ ʽ ʙʽʣʴʰʝ, ʯʘʩʪʦ ʜʦʩʷʛʘʶʯʠ ʨʽʚʥʷ ʢʦʨʝʥʝʚʠʭ ʣʘʧ (4.17 ʙ); 

- ʤʘʩʦʚʝ ʫʪʚʦʨʝʥʥʷ ʚʦʜʷʥʠʭ ʧʘʛʦʥʽʚ ʥʘ ʩʪʦʚʙʫʨʘʭ. ɺʦʜʷʥʽ ʧʘʛʦʥʠ ʻ 

ʫʢʦʨʦʯʝʥʠʤʠ, ʤʘʶʪʴ ʭʣʦʨʦʟʥʽ, ʙʣʽʜʽ ʘʙʦ ʞʦʚʪʫʚʘʪʽ, ʥʝʜʦʨʦʟʚʠʥʝʥʽ ʣʠʩʪʢʠ ʽ ʬʦʨʤʫʶʪʴ 

ʜʫʞʝ ʭʘʨʘʢʪʝʨʥʽ çʚʽʜʴʤʠʥʽ ʤʽʪʣʠè (ʨʠʩ. 4.17 ʚ); 
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- ʥʘ ʧʦʧʝʨʝʯʥʦʤʫ ʟʨʽʟʽ ʩʪʦʚʙʫʨʘ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʧʘʪʦʣʦʛʽʯʥʝ ʘʙʦ ʥʝʩʧʨʘʚʞʥʻ ʷʜʨʦ 

ʟʽʨʯʘʩʪʦʾ ʬʦʨʤʠ. ɼʝʨʝʚʠʥʘ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʷʜʨʘ ʚʦʣʦʛʘ, ʟ ʨʽʟʢʠʤ ʢʠʩʣʠʤ ʟʘʧʘʭʦʤ.  

     

ʈʠʩ. 4.17. ʄʘʢʨʦʦʟʥʘʢʠ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ ʥʘ ʩʪʦʚʙʫʨʘʭ Ulmus glabra: ʘ ï 

ʚʠʪʽʢʘʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʝʢʩʫʜʘʪʫ, ʙ ï ʧʦʟʜʦʚʞʥʽ ʚʠʨʘʟʢʠ ʫ ʧʨʠʢʦʨʝʥʝʚʽʡ ʯʘʩʪʠʥʽ 

ʩʪʦʚʙʫʨʘ, ʚ ï ʤʘʩʦʚʝ ʬʦʨʤʫʚʘʥʥʷ çʚ̔ ʜʴʤʠʥʠʭ ʤʽʪʝʣè 

 

ɺʪʦʨʠʥʥʽ ʚʠʜʦʟʤʽʥʠ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʭʚʦʨʦʙʠ: 

- ʥʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ ʧʘʪʦʛʝʥʝʟ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʽ 

ʧʽʜʩʠʣʶʻʪʴʩʷ ʢʩʠʣʦʪʨʦʬʘʤʠ ʪʘ ʜʝʨʝʚʠʥʦʟʘʙʘʨʚʣʶʶʯʠʤʠ ʛʨʠʙʘʤʠ. ʇʨʠ ʪʘʢʠʭ ʫʤʦʚʘʭ 

ʥʘ ʧʦʧʝʨʝʯʥʦʤʫ ʟʨʽʟʽ ʩʪʦʚʙʫʨʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʪʝʤʥʽʥʥʷ ʨʽʯʥʠʭ ʢʽʣʝʮʴ, ʜʝʬʦʨʤʘʮʽʷ, 

ʚʠʢʨʠʚʣʝʥʥʷ ʛʽʣʦʢ ʪʘ ʚʝʨʭʽʚʢʠ. 

- ʫ ʜʝʨʝʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʜʤʠʨʘʥʥʷ ʢʨʦʥʠ, ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʨʝʥʽʚ ʪʘ ʰʚʠʜʢʘ 

ʟʘʛʠʙʝʣʴ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʽʡʢʽ ʜʦ ʤʽʢʦʟʽʚ ʽ çʛʦʣʣʘʥʜʩʴʢʦʾ ʭʚʦʨʦʙʠè ʦʩʦʙʠʥʠ Ulmus 

glabra ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʫʨʘʞʫʶʪʴʩʷ ʩʠʩʪʝʤʥʠʤ ʩʫʜʠʥʥʦ-ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʤ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʩʣʘʙʣʝʥʥʷ ʽ ʥʘʩʪʫʧʥʦʾ ʟʘʛʠʙʝʣʽ ʚʝʣʠʢʦʚʽʢʦʚʠʭ 

ʜʝʨʝʚ. ɼʦʩʣʽʜʞʝʥʦ, ʱʦ ʚʩʠʭʘʥʥʷ ʜʝʨʝʚ ʨʦʟʚʠʚʘʻʪʴʩʷ ʽʟ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʢʨʦʥ, ʟʛʦʜʦʤ 

ʬʦʨʤʫʶʪʴʩʷ ʧʦʟʜʦʚʞʥʽ ʪʨʽʱʠʥʠ ʟ ʚʽʜʰʘʨʫʚʘʥʥʷʤ ʨʠʪʽʜʦʤʫ, ʟ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʬʦʥʪʘʥʦʧʦʜʽʙʥʠʡ ʚʠʢʠʜ ʝʢʩʫʜʘʪʫ. ʋ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʩʪʦʚʙʫʨʽʚ ʫ ʛʣʠʙʦʢʠʭ 

ʧʨʠʢʦʨʝʥʝʚʠʭ ʩʢʣʘʜʢʘʭ, ʷʢʽ ʧʝʨʝʭʦʜʷʪʴ ʫ ʜʦʰʢʦʧʦʜʽʙʥʽ ʢʦʨʝʥʽ, ʧʦʷʚʣʷʶʪʴʩʷ ʜʽʣʷʥʢʠ 

ʘ ʙ ʚ 
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ʤʦʢʨʦʾ ʛʥʠʣʽ ʟ ʪʠʧʦʚʠʤ ʢʠʩʣʠʤ ʟʘʧʘʭʦʤ. ʋ ʮʝʡ ʯʘʩ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ ʫ 

ʤʦʨʬʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʩʪʦʚʙʫʨʘ ï ʟᾷ̫ʚʣʷʶʪʴʩʷ ʙʘʛʘʪʦʯʠʩʝʣʴʥʽ ʚʦʜʷʥʽ ʧʘʛʦʥʠ ʽ 

ʬʦʨʤʫʶʪʴʩʷ ʜʫʞʝ ʭʘʨʘʢʪʝʨʥʽ çʚʽʜʴʤʠʥʽ ʤʽʪʣʠè. ʋ ʘʥʘʪʦʤʽʯʥʽʡ ʙʫʜʦʚʽ ʚʽʜʤʽʯʘʻʪʴʩʷ 

ʧʦʙʫʨʽʥʥʷ ʢʩʠʣʝʤʠ, ʧʦʷʚʘ ʨʽʟʢʦʾ ʤʝʞʽ ʤʽʞ ʜʽʣʷʥʢʘʤʠ ʟʜʦʨʦʚʦʾ ʽ ʽʥʬʽʢʦʚʘʥʦʾ ʜʝʨʝʚʠʥʠ, 

ʬʦʨʤʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʷʜʨʘ. ɼʦʩʣʽʜʞʝʥʦ ʽ ʝʢʩʧʝʨʠʤʝʥʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ 

Lelliottia. nimipressuralis ʻ ʛʦʣʦʚʥʠʤ ʽ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤ ʘʛʝʥʪʦʤ ʚʧʣʠʚʫ ʥʘ ʩʪʘʥ 

ʽ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʚʝʣʠʢʦʚʽʢʦʚʠʭ ʜʝʨʝʚ U. glabra ʪʘ ʥʘʡʙʣʠʞʯʠʤʠ ʨʦʢʘʤʠ (ʟʚʘʞʘʶʯʠ 

ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʟʤʥʦʞʝʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ) ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʾʭʥʴʦʛʦ ʚʽʜʤʠʨʘʥʥʷ. ʇʝʨʝʜʫʤʦʚʦʶ ʤʘʩʦʚʦʛʦ ʧʦʰʠʨʝʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʦʾ 

ʚʦʜʷʥʢʠ ʚ ʤʝʞʘʭ ʨʝʣʽʢʪʦʚʦʾ ʮʝʥʦʧʦʧʫʣʷʮʽʾ U. glabra ʚ ʫʤʦʚʘʭ ʇʦʢʫʪʩʴʢʦ-

ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʻ ʟʥʠʞʝʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʘ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʨʦʩʣʠʥʠ ʟʘ 

ʨʘʭʫʥʦʢ ʧʨʝʜʠʢʪʦʨʽʚ ʚʧʣʠʚʫ, ʟʦʢʨʝʤʘ, ʛʽʜʨʦʪʝʨʤʽʯʥʦʛʦ ʩʪʨʝʩʫ ʪʘ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ 

(Shvydenko, Buksha & Krakovskaya, 2018; Zhang et al., 2018), ʘ ʪʘʢʦʞ ʨʦʟʚʠʪʦʢ 

ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʩʧʨʠʯʠʥʝʥʠʭ ʤʝʥʰ ʘʛʨʝʩʠʚʥʠʤʠ ʽʥʬʝʢʮʽʡʥʠʤʠ ʘʛʝʥʪʘʤʠ ï 

ʟʙʫʜʥʠʢʘʤʠ ʭʚʦʨʦʙ ʘʩʠʤʽʣʷʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ, ʥʝʢʨʦʟʽʚ, ʩʪʦʚʙʫʨʦʚʠʭ ʛʥʠʣʝʡ, ʘ ʪʘʢʦʞ 

ʢʦʤʘʭ-ʬʽʪʦʬʘʛʽʚ ʪʘ ʽʥ.  

ʋ ʧʦʜʘʣʴʰʦʤʫ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʜʦʩʣʽʜʞʝʥʴ ʻ ʨʦʟʨʦʙʢʘ ʩʧʝʮʠʬʽʯʥʠʭ 

ʤʝʪʦʜʽʚ ʪʘ ʩʧʦʩʦʙʽʚ ʟʘʭʠʩʪʫ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʟʦʢʨʝʤʘ ʟ  ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʽʦʧʨʝʧʘʨʘʪʽʚ ʥʘ ʙʘʟʽ Bacillus sp. ʪʘ ʽʥʰʠʭ ʤʽʢʦ- ʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟ ʥʘʷʚʥʠʤʠ 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʦ ʬʽʪʦʧʘʪʦʛʝʥʽʚ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4 

 

1. ʅʘʨʘʟʽ ʚ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʟʘ ʫʯʘʩʪʶ Abies alba ʋʢʨʘʾʥʠ ʪʘ ʩʚʽʪʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʘʩʦʚʝ ʽ ʜʠʥʘʤʽʯʥʝ ʧʦʰʠʨʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʷʚʠʱ ʥʝʟᾷʷʩʦʚʘʥʦʾ 

ʝʪʽʦʣʦʛʽʾ. ɺʽʜʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʦʩʪʘʥʥʽʤʠ ʜʝʩʷʪʠʣʽʪʪʷʤʠ ʷʣʠʮʝʚʽ ʜʝʨʝʚʦʩʪʘʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʠʞʝʥʦʶ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʽ ʢʦʥʢʫʨʝʥʪʥʦʩʧʨʦʤʦʞʥʽʩʪʶ, ʥʘʚʽʪʴ ʪʽ, 

ʷʢʽ ʟʨʦʩʪʘʶʪʴ ʚ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚʘʭ. ɺʠʩʫʥʫʪʦ ʨʷʜ ʧʨʠʧʫʱʝʥʴ ʱʦʜʦ ʧʨʠʯʠʥ ʜʘʥʦʛʦ 

ʷʚʠʱʘ, ʟʦʢʨʝʤʘ ʡʜʝʪʴʩʷ ʧʨʦ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʪʘ ʛʽʜʨʦʪʝʨʤʽʯʥʠʡ ʩʪʨʝʩ, ʽʥʚʘʟʽʡʥʠʭ 

ʽʥʬʝʢʮʽʡʥʠʭ ʘʛʝʥʪʽʚ ʪʘ ʰʢʽʜʥʠʢʽʚ. 
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2. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ ʤʽʢʦʙʽʦʪʠ 

ʣʽʩʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba ʫ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ, ʟʘʬʽʢʩʦʚʘʥʦ ʪʘ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 54 ʚʠʜʠ ʛʨʠʙʽʚ. ɿ ʥʠʭ 13 ʚʠʜʽʚ ʬʦʨʤʫʶʪʴ ʢʦʥʩʦʨʪʠʚʥʽ ʟʚᾷ̫ ʟʢʠ ʟ Picea 

abies, 6 ʚʠʜʽʚ ï ʽʟ A. alba ʪʘ 35 ʚʠʜʽʚ ï ʽʟ Fagus sylvatica. 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘʢʩʦʥʦʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ ʚʠʜʽʚ 

ʧʦʢʘʟʘʚ, ʱʦ 18,5 % ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʥʘʣʝʞʘʪʴ ʜʦ ʚʽʜʜʽʣʫ Ascomycota ʪʘ 81,5 % ï ʜʦ 

Basidiomycota ʮʘʨʩʪʚʘ Fungi.  ɺʠʷʚʣʝʥʘ ʛʨʠʙʥʘ ʙʽʦʪʘ ʥʘʣʝʞʘʪʴ ʜʦ 5 ʢʣʘʩʽʚ, 6 ʧʽʜʢʣʘʩʽʚ, 

13 ʧʦʨʷʜʢʽʚ, 4 ʧʽʜʧʦʨʷʜʢʽʚ, 31 ʨʦʜʠʥʠ, 45 ʨʦʜʽʚ. ʅʘʡʙʽʣʴʰ ʯʠʩʝʣʴʥʠʤ ʚʠʷʚʠʚʩʷ 

ʧʦʨʷʜʦʢ Polyporales, ʜʦ ʷʢʦʛʦ ʚʽʜʥʝʩʝʥʽ 31,4 % ʚʠʜʽʚ ʤʽʢʦʙʽʦʪʠ. ʅʘʡʤʝʥʰ ʯʠʩʝʣʴʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʦʨʷʜʢʠ Corticiales, Gomphales, Phallales, Pucciniales ʪʘ Tremellales, ʜʦ 

ʷʢʠʭ ʚʽʜʥʝʩʝʥʽ ʧʦ 1,9 % ʚʠʜʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʢʦʞʥʦʛʦ ʧʦʨʷʜʢʫ. 

ʉʝʨʝʜ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʤʽʢʦʙʽʦʪʠ ʣʽʩʽʚ ʟʘ ʫʯʘʩʪʶ Abies alba ʫ 

ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ʥʘʡʰʠʨʰʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʘʧʨʦʢʩʠʣʦʪʨʦʬʠ, ʱʦ 

ʟʘʛʘʣʦʤ ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘ ʩʫʭʦʩʪʽʡʥʽʡ ʪʘ ʦʧʘʣʽʡ ʜʝʨʝʚʠʥʽ. ɿʥʘʯʥʦ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ 

ʚʠʜʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʙʣʽʘ̌ʪʥʽ ʽ ʬʘʢʫʣʴʪʘʪʠʚʥʽ ʧʘʪʦʛʝʥʠ, ʘ ʪʘʢʦʞ ʫ̌ʤʫʩʦʚʽ ʩʘʧʨʦʪʨʦʬʠ.  

3. ɿʘʬʽʢʩʦʚʘʥʦ ʪʘ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʪʠʧʦʚʽ ʩʠʤʧʪʦʤʘʪʠʯʥʽ ʦʟʥʘʢʠ ʫʨʘʞʝʥʥʷ Abies 

alba ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʦʶ ʭʚʦʨʦʙʦʶ (ʟʙʫʜʥʠʢ ï 

ʦʙʣʽʛʘʪʥʠʡ ʬʽʪʦʧʘʪʦʛʝʥ Melampsorella cerastii Wint.). ʆʩʥʦʚʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʻ 

ʫʪʚʦʨʝʥʥʷ ʥʘ  ʤʦʣʦʜʠʭ ʛʽʣʢʘʭ ʪʘ ʧʘʛʦʥʘʭ ʪʠʧʦʚʠʭ ʤʫʬʪʦʧʦʜʽʙʥʠʭ ʥʘʨʦʩʪʽʚ, ʘ ʪʘʢʦʞ 

çʚʽʜʴʤʠʥʠʭ ʤʽʪʝʣè. ʉʝʨʝʜʥʴʦʟʚʘʞʝʥʠʡ ʧʦʢʘʟʥʠʢ ʧʦʰʠʨʝʥʥʷ ʭʚʦʨʦʙʠ ʜʦʨʽʚʥʶʻ 43,5 

% ʥʘ ʧʽʜʨʦʩʪʽ  ̔7,1 % ï ʥʘ ʜʝʨʝʚʘʭ ʩʪʘʨʰʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ. ʈʦʟʚʠʪʦʢ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ ʚʝʜʝ 

ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʦʩʣʘʙʣʝʥʥʷ ʜʝʨʝʚ A. alba, ʱʦ ʨʦʙʠʪʴ ʾʾ ʩʧʨʠʡʥʷʪʣʠʚʦʶ ʜʦ ʚʧʣʠʚʫ ʽʥʰʠʭ 

ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

4. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʣʘʙʣʝʥʥʷ ʪʘ ʚʽʜʤʠʨʘʥʥʷ ʜʝʨʝʚʦʩʪʘʥʽʚ ʇʦʢʫʪʩʴʢʦ-

ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʟʘ ʫʯʘʩʪʶ Abies alba ʧʦʚᾷ̫ ʟʘʥʦ ʽʟ ʥʝʙʝʟʧʝʯʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʝʪʽʦʣʦʛʽʾ ï ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʚʦʜʷʥʢʦʶ. ɼʦ ʦʩʥʦʚʥʠʭ ʩʠʤʧʪʦʤʽʚ 

ʽʥʬʽʢʫʚʘʥʥʷ ʜʝʨʝʚ ʷʣʠʮʽ ʟʙʫʜʥʠʢʦʤ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ ʚʽʜʥʦʩʠʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ 

ʪʨʽʱʠʥ ʪʘ ʚʠʨʘʟʦʢ ʥʘ ʧʘʛʦʥʘʭ ʽ ʩʪʦʚʙʫʨʘʭ, ʚʽʜʰʘʨʫʚʘʥʥʷ ʨʠʪʽʜʦʤʫ, ʨʷʩʥʽ ʚʠʜʽʣʝʥʥʷ 

ʝʢʩʫʜʘʪʫ, ʦʛʦʣʝʥʥʷ ʧʝʨʚʠʥʥʦʾ ʢʦʨʠ ʪʘ ʬʣʦʝʤʠ, ʜʝʨʝʚʘ ʬʦʨʤʫʶʪʴ ʪʠʧʦʚʠʡ çʾʞʘʢʫʚʘʪʠʡ 

ʚʠʛʣʷʜè ʫʥʘʩʣʽʜʦʢ ʤʘʩʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʚʦʜʷʥʠʭ ʧʘʛʦʥʽʚ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʢʨʝʩʣʶʶʪʴ 
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ʚʘʞʣʠʚʽʩʪʴ ʚʠʚʯʝʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷ ʢʦʤʧʣʝʢʩʫ ʩʠʤʧʪʦʤʽʚ ʜʣʷ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʮʽʻʾ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʭʚʦʨʦʙʠ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ, 

ʱʦ ʟʙʫʜʥʠʢʦʤ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ A. alba ʻ ʬʽʪʦʧʘʪʦʛʝʥʥʘ ʙʘʢʪʝʨʽʷ-ʧʦʣʽʙʽʦʪʨʦʬ 

Lelliottia nimipressuralis (Carter 1945). 

5. ʅʘ ʦʩʥʦʚʽ ʥʘʪʫʨʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʦʩʦʙʠʥʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʨʝʣʽʢʪʦʚʦʾ ʧʦʧʫʣʷʮʽʾ Ulmus glabra ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ 

ʂʘʨʧʘʪ, ʷʢʽ ʧʝʨʝʞʠʣʠ ʝʧʽʬʽʪʦʪʽʶ çʛʦʣʣʘʥʜʩʴʢʦʾ ʭʚʦʨʦʙʠè, ʥʘʨʘʟʽ ʧʽʜʜʘʶʪʴʩʷ ʟʘʛʨʦʟʽ 

ʟʘʛʠʙʝʣʽ ʯʝʨʝʟ ʽʥʬʽʢʫʚʘʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʚʦʜʷʥʢʦʶ, ʚʠʢʣʠʢʘʥʦʶ ʘʛʨʝʩʠʚʥʦʶ 

ʬʽʪʦʧʘʪʦʛʝʥʥʦʶ ʙʘʢʪʝʨʽʻʶ Lelliottia nimipressuralis. ʉʫʧʫʪʥʽʤʠ ʧʘʪʦʛʝʥʘʤʠ ʜʝʨʝʚ 

ʚᾷʷʟʘ ʻ Taphrina ulmi (Fuckel) Johanson, Septogloeum ulmicolum (Biv.) Elenkin & Ohl, 

Septoria ulmi Ellis & Everh, Nectria cinnabarina (Tode) Fr. ʪʘ Cerioporus squamosus 

(Huds.) Qu®l. 

 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʩʪʘʪʪʷʭ: ɻʦʡʯʫʢ, ʪʘ ʽʥ., 2019ʙ 

çɹʘʢʪʝʨʽʦʟʠ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʫ ʣʽʩʘʭ ʇʦʣʽʩʩʷ ʪʘ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠè; 

Kulbanska, et al., 2021b çLelliottia nimipressuralis (Carter 1945) Brady et al. 2013 ï the 

causative agent of bacterial dropsy of common oak (Quercus robur L.) in Ukraineè; 

Kulbanska, et al., 2021d çBacterial and fungal interactions in the tuberculosis pathology of 

common ash in Ukraineè; Kulbanska, 2022 çEtiology of Bacterial Wetwood of Quercus 

robur L.è; Kulbanska, et al., 2022 çLelliottia nimipressuralis (Carter 1945) Brady et al. 

2013 as the causative agent of bacterial wetwood disease of common silver fir (Abies alba 

Mill.)è; Kulbanska, et al., 2023 çThe role of aphyllophoroid macromycetes as indicators of 

forest ecosystem disruption and reducers of biomass accumulationè; Kulbanska, 2024 

çSystematic and structural analysis of forest mycobiota with the participation of Abies alba 

Mill. in the Pokutsko-Bukovyna Carpathiansè; Kulbanska, et al., 2024a çUlcerative tumor-

like disease of white fir in the forest stands of the Pokuttia Carpathiansè. 

ʊʝʟʘʭ ʽ ʤʘʪʝʨʽʘʣʘʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ: ʂʫʣʴʙʘʥʩʴʢʘ, 2022 çʉʠʤʧʪʦʤʘʪʠʢʘ 

ʪʘ ʝʪʽʦʣʦʛʽʷ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ ʷʣʠʮʽ ʙʽʣʦʾ (Abies alba Mill .) ʚ ʋʢʨʘʾʥʩʴʢʠʭ 

ʂʘʨʧʘʪʘʭè; ɻʦʡʯʫʢ, ʪʘ ʽʥ., 2022 çɸʩʦʮʽʡʦʚʘʥʽ ʟ ʙʘʢʪʝʨʽʦʟʘʤʠ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ 

ʬʽʪʦʧʘʪʦʛʝʥʥʽ ʙʘʢʪʝʨʽʾ ʚ ʋʢʨʘʾʥʽè; ɻʦʡʯʫʢ, ʪʘ ʽʥ., 2022 çɹʘʢʪʝʨʽʘʣʴʥʘ ʚʦʜʷʥʢʘ Quercus 
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robur L.: ʝʪʽʦʣʦʛʽʷ, ʩʠʤʧʪʦʤʘʪʠʢʘ, ʧʘʪʦʛʝʥʝʟè; ʂʫʣʴʙʘʥʩʴʢʘ, ʪʘ ʽʥ., 2023 çʈʦʣʴ 

ʘʬʽʣʦʬʦʨʦʾʜʥʠʭ ʤʘʢʨʦʤʽʮʝʪʽʚ ʷʢ ʽʥʜʠʢʘʪʦʨʽʚ ʧʦʨʫʰʝʥʥʷ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʪʘ 

ʨʝʜʫʮʝʥʪʽʚ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠè; ʂʫʣʴʙʘʥʩʴʢʘ, 2023 çɹʘʢʪʝʨʽʘʣʴʥʘ ʚʦʜʷʥʢʘ Ulmus 

glabra Huds. ʫ ʨʝʣʽʢʪʦʚʽʡ ʮʝʥʦʧʦʧʫʣʷʮʽʾ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪè; ʂʫʣʴʙʘʥʩʴʢʘ, 2023 

çɽʪʽʦʣʦʛʽʷ ʪʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʚʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʦʾ ʭʚʦʨʦʙʠ Abies alba Mill. ʚ 

ʜʝʨʝʚʦʩʪʘʥʘʭ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪè; Kulbanska, 2023 çBacterial wetwood of Ulmus 

glabra Huds. in the relict cenopopulation of the Pokutsky Carpathiansè; ʂʫʣʴʙʘʥʩʴʢʘ, 2024 

çʌʽʪʦʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʨʝʣʽʢʪʦʚʦʾ ʮʝʥʦʧʦʧʫʣʷʮʽʾ ʚᾷʷʟʘ ʰʦʨʩʪʢʦʛʦ ʫ ʇʦʢʫʪʩʴʢʠʭ 

ʂʘʨʧʘʪʘʭè; ʂʫʣʴʙʘʥʩʴʢʘ, 2024 çɺʠʨʘʟʢʦʚʦ-ʧʫʭʣʠʥʦʧʦʜʽʙʥʘ ʭʚʦʨʦʙʘ ʷʣʠʮʽ ʙʽʣʦʾ ʚ 

ʜʝʨʝʚʦʩʪʘʥʘʭ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪè. 
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ʈʆɿɼɯʃ 5 

ʄɽʍɸʅɯɿʄ ʆʉʃɸɹʃɽʅʅʗ ʊɸ ɼɽɻʈɸɼɸʎɯɰ ɼɽʈɽɺʆʉʊɸʅɯɺ ɿɸ 

ʋʏɸʉʊɯ ABIES ALBA 

 

5.1. ɻʦʣʦʚʥʽ ʧʨʝʜʠʢʪʦʨʠ ʚʧʣʠʚʫ ʪʘ ʩʪʘʜʽʾ ʜʝʛʨʘʜʘʮʽʾ ʜʝʨʝʚ Abies alba 

 

ɼʝʛʨʘʜʘʮʽʷ Abies alba ï ʮʝ ʜʠʥʘʤʽʯʥʝ ʷʚʠʱʝ, ʷʢʝ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʩʪʫʧʦʚʠʤ 

ʦʩʣʘʙʣʝʥʥʷʤ ʽ ʚʽʜʤʠʨʘʥʥʷʤ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʱʦ ʟʨʦʩʪʘʶʪʴ ʚ ʦʧʪʠʤʘʣʴʥʠʭ ʜʣʷ ʩʝʙʝ 

ʫʤʦʚʘʭ (ʚʦʣʦʛʽ ʛʨʫʜʠ D3), ʧʨʦʪʝ ʧʽʜʜʘʶʪʴʩʷ ʧʨʷʤʦʤʫ ʪʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʤʫ ʚʧʣʠʚʫ 

ʢʦʤʧʣʝʢʩʫ ʘʙʽʦʪʠʯʥʠʭ (ʛʣʦʙʘʣʴʥʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʪʘ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʽʚ), ʙʽʦʪʠʯʥʠʭ (ʟʙʫʜʥʠʢʠ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ, ʟʦʢʨʝʤʘ 

ʬʽʪʦʧʘʪʦʛʝʥʥʽ ʙʘʢʪʝʨʽʾ) ʪʘ ʰʢʽʜʥʠʢʠ) ʪʘ ʘʥʪʨʦʧʽʯʥʠʭ (ʨʝʢʨʝʘʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ 

ʪʝʭʥʦʛʝʥʥʽ ʝʤʽʩʽʾ) ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʘʛʘʣʴʥʠʡ ʧʨʦʮʝʩ ʜʝʛʨʘʜʘʮʽʾ 

A. alba ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʨʝʟʫʣʴʪʘʪ ʽʥʪʝʛʨʘʮʽʾ ʯʠʩʣʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʜʦʚʢʽʣʣʷ, ʱʦ 

ʜʽʶʪʴ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʨʦʩʣʠʥʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʚʽʜ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦ ʝʢʦʩʠʩʪʝʤʥʦʛʦ. ʎʽ 

ʬʘʢʪʦʨʠ ʚʟʘʻʤʦʜʽʶʪʴ ʽ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʧʨʦʪʷʛʦʤ ʯʘʩʫ, ʧʝʨʝʰʢʦʜʞʘʶʯʠ ʧʨʠʨʦʜʥʦʤʫ 

ʚʽʜʥʦʚʣʝʥʥʶ ʜʝʨʝʚʦʩʪʘʥʽʚ ʽ ʧʨʠʩʢʦʨʶʶʯʠ ʜʝʛʨʘʜʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʧʨʦʮʝʩʠ. ʊʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʜʝʛʨʘʜʘʮʽʾ A. alba ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʪʨʘʪʝʛʽʡ 

ʣ̔ ʩʦʚʽʜʥʦʚʣʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʤʽʮʥʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʝʨʝʚʦʩʪʘʥʽʚ ʽ ʟʙʝʨʝʞʝʥʥʷ 

ʟʜʦʨʦʚᾷ̫  ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ. 

ʉʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʚʠʟʥʘʯʘʣʴʥʠʭ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʨʦʷʚʽʚ ʪʘ ʭʘʨʘʢʪʝʨʫ ʝʧʽʬʽʪʦʪʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ 

Abies alba ʷʢ ʛʦʣʦʚʥʦʾ ʦʟʥʘʢʠ ʜʝʩʪʘʙʽʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ. 

ɽʧʽʬʽʪʦʪʽʷ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ ʤʘʻ ʚʠʨʘʞʝʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʩʪʨʫʢʪʫʨʠ ʜʝʨʝʚʦʩʪʘʥʽʚ, 

ʟʦʢʨʝʤʘ ʟʥʠʞʫʻʪʴʩʷ ʛʫʩʪʦʪʘ ʪʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʜʝʨʝʚ, ʟʤʽʥʶʻʪʴʩʷ ʾʭʥʽʡ ʚʽʢʦʚʠʡ ʽ 

ʧʦʨʦʜʥʠʡ ʩʢʣʘʜ, ʘ ʪʘʢʦʞ ʧʦʩʠʣʶʻʪʴʩʷ ʢʦʥʢʫʨʝʥʪʥʘ ʚʟʘʻʤʦʜʽʷ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ. ʎʽ 

ʧʨʦʮʝʩʠ ʬʦʨʤʫʶʪʴ ʩʚʦʻʨʽʜʥʝ ʟʘʤʢʥʫʪʝ ʢʦʣʦ ʜʝʛʨʘʜʘʮʽʾ, ʜʝ ʙʽʦʪʠʯʥʠʡ ʩʪʨʝʩ ʧʽʜʩʠʣʶʻ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ. 

ʅʘʤʠ ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʦ ʛʦʣʦʚʥʽ ʧʨʝʜʠʢʪʦʨʠ ʚʧʣʠʚʫ ʥʘ ʩʪʘʥ ʜʝʨʝʚ Abies alba 

ʚ ʫʤʦʚʘʭ ʇʦʢʫʪʩʴʢʦ-ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ ʪʘ ʚʠʦʢʨʝʤʣʝʥʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʪʘ ʪʠʧʦʚʫ 
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ʩʠʤʧʪʦʤʘʪʠʢʫ ʩʪʘʜʽʡ ʜʝʛʨʘʜʘʮʽʾ. ɿʦʢʨʝʤʘ, ʚʠʜʽʣʝʥʦ ʧᾷʷʪʴ ʩʪʘʜʽʡ ʜʝʛʨʘʜʘʮʽʾ ʜʝʨʝʚ 

A. alba ï ʣʦʛʽʩʪʠʯʥʘ (ɯ), ʧʨʦʤʽʞʥʘ (ɯɯ), ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʘ (ɯɯɯ), ʣʦʛʘʨʠʬʤʽʯʥʘ (IV) ʪʘ 

ʩʘʥʦʛʝʥʝʟ (V).  

ɿʚʘʞʘʶʯʠ ʥʘ ʛʣʦʙʘʣʴʥʽ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟʽ ʟʨʦʩʪʘʥʥʷʤ 

ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, ʚʝʣʠʢʦʾ ʜʦʙʦʚʦʾ ʘʤʧʣʽʪʫʜʠ ʾʾ ʢʦʣʠʚʘʥʥʷ, 

ʧʝʨʽʦʜʠʯʥʠʭ ʪʨʠʚʘʣʠʭ ʧʦʩʫʰʣʠʚʠʭ ʧʝʨʽʦʜʽʚ ʚʣʽʪʢʫ, ʚʽʜʩʫʪʥʦʩʪʽ ʩʪʽʡʢʦʛʦ ʩʥʽʛʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʚʟʠʤʢʫ ʪʦʱʦ, ʩʪʘʻ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʙʘʛʘʪʦ ʙʽʦʣʦʛʽʯʥʠʭ ʚʠʜʽʚ, ʫ ʪ. ʯ. ʣʽʩʦʚʽ 

ʜʝʨʝʚʥʽ ʨʦʩʣʠʥʠ, ʚʪʨʘʯʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʘʜʘʧʪʫʚʘʪʠʩʴ ʜʦ  ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ  ʫʤʦʚ  

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ,  ʱʦ  ʤʦʞʝ  ʚʧʣʠʥʫʪʠ ʚ ʥʘʡʙʣʠʞʯʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʥʝ 

ʣʠʰʝ ʥʘ ʾʭʥʽʡ ʚʠʜʦʚʠʡ ʩʢʣʘʜ, ʚʽʪʘʣʽʪʝʪ (ʚʽʪʘʣʽʪʝʪʥʽʩʪʴ), ʘ ʡ ʥʘ ʟʙʝʨʝʞʝʥʽʩʪʴ. ʇʨʠ 

ʮʴʦʤʫ, ʦʢʨʝʤʽ ʢʦʤʧʝʥʩʘʮʽʡʥʽ ʟʘʭʠʩʥʽ ʤʝʭʘʥʽʟʤʠ ʘʜʘʧʪʘʮʽʾ ʝʢʦʩʠʩʪʝʤʠ ʜʝʷʢʠʡ ʯʘʩ 

ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʘ ʜʦʩʪʘʪʥʴʦʤʫ (ʥʘʣʝʞʥʦʤʫ) ʨʽʚʥʽ ʾʾ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ.  

ʇʨʦʪʝ ʨʘʧʪʦʚʽ, ʪʨʠʚʘʣʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʘʛʦʤʦ 

ʩʧʦʚʽʣʴʥʶʶʪʴ ʧʨʠʩʪʦʩʫʚʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʝʢʦʩʠʩʪʝʤʠ, ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ ʻ ʧʦʚʥʘ ʘʙʦ 

ʯʘʩʪʢʦʚʘ ʧʝʨʝʙʫʜʦʚʘ ʾʾ ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʦʾ ʩʪʨʫʢʪʫʨʠ, ʚʪʨʘʪʘ ʘʙʦ ʧʦʨʫʰʝʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʬʫʥʢʮʽʡ, ʚʠʥʠʢʥʝʥʥʷ ʥʝʟʚʦʨʦʪʥʠʭ ʜʝʛʨʘʜʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʨʦʟʣʘʜʥʘʥʥʷ 

ʪʘ ʾʾ ʮʽʣʢʦʚʠʪʝ ʟʥʠʢʥʝʥʥʷ. ʉʘʤʝ ʪʦʤʫ ʤʠ ʚʠʦʢʨʝʤʣʶʻʤʦ ʧʨʦʮʝʩ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʷʢ ɯ 

çʣʦʛʽʩʪʠʯʥʫè ʩʪʘʜʽʶ ʜʝʛʨʘʜʘʮʽʾ Abies alba, ʘ ʪʘʢʦʞ ʷʢ ʧʨʦʚʽʜʥʠʡ ʢʘʪʘʣʽʟʫʶʯʠʡ 

ʯʠʥʥʠʢ ʜʘʥʦʛʦ ʷʚʠʱʘ, ʷʢʠʡ ʩʫʧʨʦʚʦʜʞʫʻ (ʘʙʦ ʤʘʻ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʚʧʣʠʚ) ʽʥʰʽ ʩʪʘʜʽʾ 

ʜʝʛʨʘʜʘʮʽʾ. ʆʪʞʝ, ʩʚʦʻʨʽʜʥʠʡ ʧʫʩʢʦʚʠʡ ʧʨʦʮʝʩ ʜʝʛʨʘʜʘʮʽʾ ï ʩʠʥʦʧʪʠʯʥʽ ʘʥʦʤʘʣʽʾ, ʢʦʪʨʽ 

ʜʝʩʪʘʙʽʣʽʟʫʶʪʴ ʬʽʪʦʛʦʨʤʦʥʘʣʴʥʠʡ ʙʘʣʘʥʩ ʨʦʩʣʠʥ, ʱʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʙʽʦʪʠʯʥʦʛʦ ʩʪʨʝʩʫ 

ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʟʦʚʥʽʰʥʽʤʠ ʪʘ ʚʥʫʪʨʽʰʥʽʤʠ ʧʨʦʷʚʘʤʠ.  

ʊʘʢʦʞ ʟʘʟʥʘʯʘʻʤʦ, ʱʦ ɯ ʩʪʘʜʽʷ ʜʝʛʨʘʜʘʮʽʾ ʷʣʠʮʽ ʩʬʦʨʤʫʚʘʣʘʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʥʝ 

ʣʠʰʝ ʘʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʡ ʚʥʘʩʣʽʜʦʢ ʘʥʪʨʦʧʽʯʥʦʛʦ 

ʚʧʣʠʚʫ. ʄʦʚʘ ʡʜʝ ʧʨʦ ʚʠʨʫʙʫʚʘʥʥʷ ʣʠʩʪʷʥʠʭ ʚʠʜʽʚ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʚʽʜʙʫʣʦʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʦʛʦ ʟʘ ʬʦʨʤʦʶ ʪʘ ʤʽʰʘʥʦʛʦ ʟʘ ʩʢʣʘʜʦʤ, ʟʘʟʚʠʯʘʡ 

ʙʫʢʦʚʦ-ʷʣʠʮʝʚʦʛʦ, ʜʝʨʝʚʦʩʪʘʥʫ ʫ ʯʠʩʪʠʡ ̫ ʣʠʮʝʚʠʡ, ʘ ʪʘʢʦʞ ʟʨʽʜʞʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ ʜʦ 

ʧʦʚʥʦʪʠ 0,7 ʽ ʥʠʞʯʝ. ɿʛʘʜʘʥʽ ʯʠʥʥʠʢʠ ʻ ʪʨʠʛʝʨʘʤʠ ʘʢʪʠʚʽʟʘʮʽʾ ʘʫʪʦʤʽʢʨʦ- ʽ ʤʽʢʦʙʽʦʪʠ, 

ʦʩʦʙʣʠʚʦ ʾʾ ʧʘʪʦʛʝʥʥʦʛʦ ʩʢʣʘʜʥʠʢʘ, ʥʘʩʘʤʧʝʨʝʜ ʚʽʪʘʣʴʥʠʭ ʝʥʜʦʬʽʪʽʚ, ʫ ʧʝʨʰʫ ʯʝʨʛʫ ï 

ʙʘʢʪʝʨʽʡ. ʇʦʜʽʙʥʫ ʩʠʤʧʪʦʤʘʪʠʢʫ ʜʝʛʨʘʜʘʮʽʾ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ 
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ʪʘʢʦʞ ʥʘ ʽʥʰʠʭ ʭʚʦʡʥʠʭ, ʟʦʢʨʝʤʘ ʥʘ Pinus sylvestris ʪʘ Picea abies (ʜʦʜ. ʅ). 

ɼʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʨʦʣʽ ʽ ʤʽʩʮʷ ʚʽʪʘʣʴʥʠʭ ʦʙʣʽˇʘʪʽʚ ʚ ʧʘʪʦʣʦʛʽʾ A. alba ʥʘʚʝʜʝʥʽ ʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʧʽʜʨʦʟʜʽʣʘʭ ʜʠʩʝʨʪʘʮʽʾ.  

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ ʯʽʪʢʦ ʚʠʦʢʨʝʤʠʪʠ ʯʘʩʦʚʽ ʤʝʞʽ ʪʨʠʚʘʣʦʩʪʽ ɯ 

ʩʪʘʜʽʾ ʜʝʛʨʘʜʘʮʽʾ (ʷʢ ʝʪʘʧʫ ʧʦʩʣʘʙʣʝʥʥʷ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ A. alba, ʷʢ ʽ ʽʥʰʠʭ ʣʽʩʦʚʠʭ 

ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ) ʚʥʘʩʣʽʜʦʢ ʥʝʛʘʪʠʚʥʦʾ ʜʽʾ ʟʤʽʥ ʢʣʽʤʘʪʫ (ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤʠ) ʪʘ ʘʥʪʨʦʧʽʯʥʦʛʦ ʯʠʥʥʠʢʘ, ʧʦʚôʷʟʘʥʦʛʦ ʟ ʧʦʨʫʰʝʥʥʷʤ 

ʩʪʨʫʢʪʫʨʠ ʽ ʬʫʥʢʮʽʡ ʣʽʩʦʚʦʛʦ ʙʽʦʮʝʥʦʟʫ ʪʘ ʟʽ ʟʤʽʥʦʶ ʧʦʚʥʦʪʠ ʜʝʨʝʚʦʩʪʘʥʫ ʯʝʨʝʟ 

ʚʠʨʫʙʫʚʘʥʥʷ ʣʠʩʪʷʥʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʟʦʢʨʝʤʘ Fagus sylvatica. ʅʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʟʦʢʨʝʤʘ ʚ ʥʘʩʘʜʞʝʥʥʷʭ ʟ ʚʠʨʫʙʢʦʶ ʙʫʢʘ, ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʧʨʦʪʷʞʥʽʩʪʴ ɯ ʩʪʘʜʽʾ ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ ʩʪʘʜʽʷʤʠ ʤʦʞʝ ʪʨʠʚʘʪʠ ʱʦʥʘʡʤʝʥʰʝ 15-20 ʨʦʢʽʚ. ɿʚʠʯʘʡʥʦ, 

ʥʝʛʘʪʠʚʥʠʤʠ ʪʨʠʛʝʨʘʤʠ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʡ ʽʥʰʽ ʘʙʽʦʪʠʯʥʽ (ʥʘʩʘʤʧʝʨʝʜ ʢʣʽʤʘʪʠʯʥʽ) 

ʽ ʘʥʪʨʦʧʽʯʥʽ ʯʠʥʥʠʢʠ. 

ʅʘʷʚʥʽ ʤʽʢʨʦʢʣʽʤʘʪ (ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ) ʪʘ ʦʩʣʘʙʣʝʥʥʷ ʛʽʜʨʦʪʝʨʤʽʯʥʠʤ 

ʩʪʨʝʩʦʤ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ Abies alba ʩʧʨʠʷʚ ʟʘʩʝʣʝʥʥʶ ʜʝʨʝʚ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ 2015-2016 ʨʨ. ʪʘ 2023-2024 ʨʨ. (ʦʩʦʙʣʠʚʦ ʤʘʩʦʚʦ ï ʫ ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ 

ʂʦʩʽʚʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ ʬʽʣʽʾ çʂʫʪʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè, ʟʦʢʨʝʤʘ ʢʚ. 35 ʚʠʜ. 9) 

ʥʝʙʝʟʧʝʯʥʠʤ ʬʽʪʦʬʘʛʦʤ. ʌʽʢʩʫʻʪʴʩʷ ʟʨʽʜʞʝʥʥʷ ʢʨʦʥʠ ʜʝʨʝʚ, ʧʦʞʦʚʪʽʥʥʷ ʽ ʧʝʨʝʜʯʘʩʥʝ 

ʚʠʧʘʜʘʥʥʷ ʭʚʦʾ ʫ ʥʝʟʥʘʯʥʦʤʫ ʦʙʩʷʟʽ. ɼʘʥʽ ʩʠʤʧʪʦʤʠ ʽʥʚʘʟʽʾ ʻ ʪʠʧʦʚʠʤʠ ʜʣʷ ʬʽʪʦʬʘʛʘ 

ï ʭʝʨʤʝʩʘ ʷʣʠʮʝʚʦʛʦ ʩʪʦʚʙʫʨʦʚʦʛʦ (ʩʠʥʦʥʽʤ ï ʙʘʣʴʟʘʤʽʯʥʘ ʰʝʨʩʪʠʩʪʘ ʧʦʧʝʣʠʮʷ) 

(Adelges (Dreyfusia) piceae (Ratz.)), ʷʢʠʡ ʻ ʥʝʙʝʟʧʝʯʥʠʤ ʰʢʽʜʥʠʢʦʤ ʜʝʨʝʚ ʨʦʜʫ Abies 

(ʟʦʢʨʝʤʘ A. balsamea, A. fraseri, A. lasiocarpa, A. amabilis, A. grandis ʪʘ A. alba) ʫ 

ɹʨʠʪʘʥʩʴʢʽʡ ʂʦʣʫʤʙʽʾ, ɸʪʣʘʥʪʠʯʥʠʭ ʧʨʦʚʽʥʮʽʷʭ, ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʪʘ ʧʽʚʥʽʯʥʦʤʫ 

ʟʘʭʦʜʽ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʽʚ ʪʘ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ. ʎʽ ʢʦʤʘʭʠ ʻ ʤʘʣʦʧʦʤʽʪʥʠʤʠ, ʟʘ 

ʤʘʢʨʦʩʢʦʧʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʭʦʞʽ ʥʘ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʥʘʜʨʦʜʠʥʠ Aphidoidea (Franiĺ, et 

al., 2023).   

ɼʣʷ ʞʠʚʣʝʥʥʷ Adelges piceae ʚʚʦʜʠʪʴ ʩʚʽʡ ʨʦʪʦʚʠʡ ʘʧʘʨʘʪ ʫ ʬʣʦʝʤʫ ʜʝʨʝʚʘ-

ʛʦʩʧʦʜʘʨʷ, ʚʠʢʣʠʢʘʶʯʠ ʘʥʦʤʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ (ʨʽʩʪ ʽ ʜʽʣʝʥʥʷ) ʢʣʽʪʠʥ, ʱʦ ʦʙʤʝʞʫʻ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʦʣʦʛʠ, ʩʧʨʠʯʠʥʷʶʯʠ ʧʦʪʦʚʱʝʥʥʷ ʢʣʽʪʠʥ ʪʘ ʧʝʨʝʰʢʦʜʞʘʶʯʠ 

ʬʦʨʤʫʚʘʥʥʶ ʙʨʫʥʴʦʢ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʪʘʢʦʞ ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʷʚʠʱʝ ʘʞʫʨʥʦʩʪʽ 
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ʢʨʦʥʠ, ʣʦʢʘʣʴʥʝ ʧʦʞʦʚʪʽʥʥʷ ʪʘ ʦʧʘʜʘʥʥʷ ʭʚʦʾ, ʟʥʠʞʝʥʥʷ ʬʦʪʦʩʠʥʪʝʟʫ. ʅʘ ʩʪʦʚʙʫʨʘʭ 

ʜʝʨʝʚ ʪʘ ʧʘʛʦʥʘʭ ʷʣʠʮʽ ʯʽʪʢʦ ʚʽʟʫʘʣʽʟʫʚʘʣʠʩʷ ʙʽʣʽ, ʰʝʨʩʪʠʩʪʽ ʧʫʯʢʠ (ʢʫʣʴʢʠ), ʷʢʽ ʟʘ 

ʢʦʥʩʠʩʪʝʥʮʽʻʶ ʥʘʛʘʜʫʚʘʣʠ ʚʘʪʫ (ʨʠʩ. 5.1 ʘ). ʅʘ ʦʢʨʝʤʠʭ ʧʘʛʦʥʘʭ ʚʽʜʤʽʯʝʥʦ ʥʘʙʨʷʢ 

ʛʽʣʢʦʚʠʭ ʚʫʟʣʽʚ ʽ ʚʝʨʭʽʚʢʦʚʠʭ ʙʨʫʥʴʦʢ, ʥʘʙʨʷʢʠ ʙʫʣʠ ʥʝʚʝʣʠʯʢʽ ʟʘ ʨʦʟʤʽʨʦʤ ʽ ʤʘʣʠ 

ʥʝʧʨʘʚʠʣʴʥʫ ʬʦʨʤʫ (ʨʠʩ. 5.1 ʙ). 

      
ʈʠʩ. 5.1. ɹʽʣʠʡ ʰʝʨʩʪʠʩʪʠʡ ʚʘʪʦʧʦʜʽʙʥʠʡ ʥʘʣʽʪ ʥʘ ʩʢʝʣʝʪʥʽʡ ʛʽʣʮʽ (ʟʣʽʚʘ) ʪʘ 

ʥʘʙʨʷʢ ʛʽʣʢʦʚʠʭ ʚʫʟʣʽʚ ʥʘ ʧʘʛʦʥʘʭ Abies alba (ʩʧʨʘʚʘ) 

 

ʇʦʩʪʽʡʥʽ ʽʥʚʘʟʽʾ ʰʢʽʜʥʠʢʘ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ ʧʦʚʽʣʴʥʠʡ ʟʘʥʝʧʘʜ ʽ ʥʘʚʽʪʴ 

ʟʘʛʠʙʝʣʴ ʜʝʨʝʚʘ-ʛʦʩʧʦʜʘʨʷ, ʘ ʧʦʰʢʦʜʞʝʥʥʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʘʛʦʥʘ (ʩʪʦʚʙʫʨʘ) ʜʝʨʝʚʘ 

ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʬʦʨʤʫʚʘʥʥʷ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʨʦʩʪʫ ʨʽʯʥʠʭ ʢʽʣʝʮʴ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ɯɯ çʧʨʦʤʽʞʥʫè ʩʪʘʜʽʶ ʜʝʨʛʘʜʘʮʽʾ ʷʣʠʮʽ.  ʆʨʽʻʥʪʦʚʥʘ ʪʨʠʚʘʣʽʩʪʴ 

ʜʘʥʦʛʦ ʧʝʨʽʦʜʫ ʩʢʣʘʜʘʻ Ñ15 ʨʦʢʽʚ. 

ɿʛʽʜʥʦ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʝʨʰʽ ʥʝʪʠʧʦʚʽ ʪʨʠʚʦʞʥʽ ʩʠʤʧʪʦʤʠ, ʱʦ ʟʘʩʚʽʜʯʠʣʠ 

ʥʝʟʚʦʨʦʪʥʽ ʜʝʛʨʘʜʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʚ ʤʝʞʘʭ ʣʽʩʦʚʦʛʦ ʙʽʦʮʝʥʦʟʫ ʟʘ ʫʯʘʩʪʶ Abies alba, 

ʙʫʣʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʫ 2010-2012 ʨʨ. ʣʦʢʘʣʴʥʦ, ʪʦʤʫ ʙʫʣʠ ʯʘʩʪʢʦʚʦ ʧʨʦʽʛʥʦʨʦʚʘʥʽ (ʫ 

ʮʝʡ ʧʝʨʽʦʜ ʚʽʜʙʫʚʘʣʦʩʴ ʤʘʩʦʚʝ ʚʩʠʭʘʥʥʷ Picea abies ʥʝ ʣʠʰʝ ʚ ʜʦʩʣʽʜʥʦʤʫ ʨʝʛʽʦʥʽ, ʘ ʡ 

ʫ ʤʝʞʘʭ ʘʨʝʘʣʫ ʾʾ ʟʨʦʩʪʘʥʥʷ). ɹʽʣʴʰ ʨʘʥʥʶ ʜʝʛʨʘʜʘʮʽʶ P. abies ʽ Pinus sylvestris, 

ʧʦʨʽʚʥʷʥʦ ʟ A. alba, ʤʠ ʧʦʚᾷ̫ ʟʫʻʤʦ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʙʫʜʦʚʠ ʢʦʨʝʥʝʚʠʭ ʩʠʩʪʝʤ ʮʠʭ 

ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ (ʚʽʜʦʤʦ, ʱʦ ʷʣʠʥʘ ʽ ʩʦʩʥʘ ʤʘʶʪʴ ʧʦʚʝʨʭʥʝʚʫ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ ʽ ʪʦʤʫ 

ʚʦʥʠ ʜʫʞʝ ʯʫʪʣʠʚʽ ʜʦ ʟʤʽʥʠ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ, ʧʦʨʽʚʥʷʥʦ ʟ ʜʝʨʝʚʥʠʤʠ 

ʘ ʙ 
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ʨʦʩʣʠʥʘʤʠ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʩʪʨʠʞʥʝʚʫ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ). ʅʘ ʨʘʥʥʽʭ (ʧʦʯʘʪʢʦʚʠʭ) 

ʩʪʘʜʽʷʭ ʜʝʛʨʘʜʘʮʽʾ A. alba ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʣʝʜʴ ʧʦʤʽʪʥʘ ʟʤʽʥʘ ʪʠʧʦʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ 

ʘʩʠʤʽʣʷʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ, ʧʦʯʠʥʘʶʯʠ ʟ ʚʝʨʭʽʚʢʠ ʢʨʦʥʠ, ʥʝʟʥʘʯʥʘ ʘʞʫʨʥʽʩʪʴ, ʧʦʷʚʘ 

ʧʦʦʜʠʥʦʢʠʭ ʚʦʜʷʥʠʭ ʧʘʛʦʥʽʚ. 

ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ Abies alba ʫ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʜʦʩʣʽʜʥʦʛʦ ʨʝʛʽʦʥʫ, 

ʟʦʢʨʝʤʘ ʚ ʇʽʩʪʠʥʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ, ʟʘʩʚʽʜʯʠʣʠ ʩʫʪʪʻʚʝ ʧʦʛʽʨʰʝʥʥʷ ʾʾ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ 

(ʬʽʪʦʩʘʥʽʪʘʨʥʦʛʦ) ʩʪʘʥʫ. ɺ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʨʝʢʦʛʥʦʩʮʠʨʫʚʘʣʴʥʠʭ ʦʙʩʪʝʞʝʥʴ ʫ ʩʽʯʥʽ 

2016 ʨʦʢʫ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚʽʜ 12 ʜʦ 20 % ʩʫʭʦʩʪʽʡʥʠʭ ʜʝʨʝʚ ʷʣʠʮʽ, ʷʢʽ ʚʽʜʥʝʩʝʥʽ ʥʘʤʠ 

ʜʦ IV-V ʢʘʪʝʛʦʨʽʾ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ. ʋ ʙʝʨʝʟʥʽ ʮʷ ʢʽʣʴʢʽʩʪʴ ʚʘʨʽʶʚʘʣʘ ʚ ʤʝʞʘʭ 30-

50 %, ʘ ʥʘ ʢʽʥʝʮʴ ʣʽʪʘ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʦ 60-70 % ʜʝʨʝʚ A. alba ʨʽʟʥʦʾ ʢʘʪʝʛʦʨʽʾ 

ʦʩʣʘʙʣʝʥʥʷ (ʚʽʜ ʦʩʣʘʙʣʝʥʠʭ ʜʦ ʩʫʭʦʩʪʽʡʥʠʭ, ʫ ʪ.ʯ. ʽ ʩʫʭʦʩʪʽʡʥʠʭ ʤʠʥʫʣʠʭ ʨʦʢʽʚ) 

ʩʪʘʨʰʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ. ʇʽʜʨʽʩʪ ʷʣʠʮʽ, ʚʠʩʦʪʦʶ 1-2 ʤ ʤʦʞʝ ʤʘʪʠ ʟʥʘʯʥʠʡ ʚʽʢ ï ʚʽʜ 30 ʽ 

ʙʽʣʴʰʝ ʨʦʢʽʚ. ɺʩʠʭʘʥʥʷ ʧʨʦʷʚʠʣʦʩʷ ʨʽʟʢʦ ʽ ʧʨʠʟʚʝʣʦ ʜʦ ʟʘʛʠʙʝʣʽ ʜʝʨʝʚ ʟʘ ʥʘʜʟʚʠʯʘʡʥʦ 

ʢʦʨʦʪʢʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ (ʚʽʜ ʢʽʣʴʢʦʭ ʪʠʞʥʽʚ ʜʦ 1-2 ʤʽʩʷʮʽʚ). ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ 

ʩʫʭʦʩʪʽʡʥʽ ʜʝʨʝʚʘ IV-V ʢʘʪʝʛʦʨʽʾ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʥʘ ʢʽʥʝʮʴ ʣʽʪʘ ï ʮʝ ʧʝʨʝʭʽʜ ʚʽʜ 

çʢʣʽʥʽʯʥʦʛʦè ʚʽʜʤʠʨʘʥʥʷ ʜʦ çʙʽʦʣʦʛʽʯʥʦʛʦè (ʢʽʥʮʝʚʘ ʩʪʘʜʽʷ, ʟ ʥʘʩʪʫʧʥʦʶ 

ʙʽʦʜʝʩʪʨʫʢʮʽʻʶ).  

ɿʘʟʚʠʯʘʡ ʩʠʤʧʪʦʤʘʪʠʢʘ ʚʩʠʭʘʥʥʷ Abies alba ʧʨʦʷʚʣʷʻʪʴʩʷ ʰʚʠʜʢʦ ʪʘ ̔ ʥʪʝʥʩʠʚʥʦ 

ʚ ʢʚʽʪʥʽ-ʪʨʘʚʥʽ ʤʽʩʷʮʽ. ʇʨʠ ʮʴʦʤʫ ʤʠ ʜʦʩʠʪʴ ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʣʠ ʚʽʜʤʝʨʣʽ ʥʘ ʧʦʯʘʪʢʦʚʽʡ 

ʩʪʘʜʽʾ ʜʝʨʝʚʘ ʷʣʠʮʽ ʙʽʣʦʾ ʙʝʟ ʟʤʽʥʠ ʟʘʙʘʨʚʣʝʥʥʷ ʭʚʦʾ. ɺʜ̔ʩʫʪʥʽʩʪʴ ʷʚʥʠʭ ʤʘʢʨʦʦʟʥʘʢ 

ʧʘʪʦʣʦʛʽʾ ʫʩʢʘʜʥʶʻ ʨʘʥʥʶ ʜʽʘʛʥʦʩʪʠʢʫ ʜʦ ʪʦʛʦ ʯʘʩʫ, ʧʦʢʠ ʜʝʨʝʚʘ ʧʦʯʥʫʪʴ ʧʨʦʷʚʣʷʪʠ 

ʙʽʣʴʰ ʦʯʝʚʠʜʥʽ ʩʠʤʧʪʦʤʠ. ʇʦʜʽʙʥʘ ʰʚʠʜʢʘ ʽ ʥʝʦʯʝʚʠʜʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʚʩʠʭʘʥʥʷ 

ʤʦʞʝ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʧʣʠʚʫ ʙʽʦʪʠʯʥʠʭ ʽ ʘʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʦʨʽʚ, ʪʘʢʠʭ 

ʷʢ ʟʤʽʥʠ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʧʦʨʫʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʙʘʣʘʥʩʫ ʚ 

ʜʝʨʝʚʦʩʪʘʥʽ ʘʙʦ ʽʥʚʘʟʽʷ ʧʘʪʦʛʝʥʽʚ. ʉʝʨʝʜ ʚʠʜʠʤʠʭ ʩʠʤʧʪʦʤʽʚ ʧʘʪʦʣʦʛʽʾ A. alba ʤʦʞʥʘ 

ʚʠʦʢʨʝʤʠʪʠ ʥʘʩʪʫʧʥʽ ʧʨʦʮʝʩʠ: ʽʥʪʝʥʩʠʚʥʝ ʚʩʠʭʘʥʥʷ ʢʨʦʥʠ, ʷʢʝ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʽʟ 

ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ; ʫʪʚʦʨʝʥʥʷ ʥʘ ʩʪʦʚʙʫʨʘʭ ʪʨʽʱʠʥʠ ʪʘ ʚʠʨʘʟʦʢ, ʚʽʜʰʘʨʦʚʫʚʘʥʥʷ 

ʨʠʪʽʜʦʤʫ, ʚʠʜʽʣʝʥʥʷ ʝʢʩʫʜʘʪʫ (ʽʥʦʜʽ ʜʦʩʠʪʴ ʨʷʩʥʦʛʦ) ʟ ʭʘʨʘʢʪʝʨʥʠʤ ʟʘʧʘʭʦʤ ʙʨʦʜʽʥʥʷ 

(ʨʠʩ. 5.2 ʘ), ʦʛʦʣʝʥʥʷ ʧʝʨʚʠʥʥʦʾ ʢʦʨʠ ʪʘ ʬʣʦʝʤʠ, ʘ ʟʘ ʜʚʘ ʨʦʢʠ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʨʘʥʝʚʘ 

ʤʝʨʠʩʪʝʤʘ (ʨʠʩ. 5.2 ʙ). 
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ʈʠʩ. 5.2. ʊʨʽʱʠʥʠ ʽ ʝʢʩʫʜʘʪ ʥʘ ʨʠʪʽʜʦʤʽ (ʘ) ʪʘ ʚʠʨʘʟʢʘ ʟ ʦʛʦʣʝʥʦʶ ʚʪʦʨʠʥʥʦʶ 

ʬʣʦʝʤʦʶ ʪʘ ʨʘʥʝʚʦʶ ʤʝʨʠʩʪʝʤʦʶ (ʢʘʣʶʩʦʤ) (ʙ) 

 

ʅʘʚʽʪʴ ʫ ʩʝʨʝʜʠʥʽ ʩʧʝʢʦʪʥʦʛʦ ʣʽʪʘ ʦʩʥʦʚʠ ʩʪʦʚʙʫʨʽʚ ʟʘʣʠʰʘʶʪʴʩʷ ʚʦʣʦʛʠʤʠ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʣʦʢʘʜʫ ʢʩʠʣʝʤʥʦʾ ʪʝʯʽʾ ʫ ʩʪʦʚʙʫʨʽ (ʨʠʩ. 5.3). ʊʘʢʦʞ ʥʘʜʤʽʨʥʘ ʚʦʣʦʛʽʩʪʴ 

ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʩʪʦʚʙʫʨʘ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʜʽʚ ʛʨʠʙʽʚ ʪʘ ʙʘʢʪʝʨʽʡ. ʊʘʢʽ ʩʠʤʧʪʦʤʠ ʤʦʞʫʪʴ ʚʢʘʟʫʚʘʪʠ ʥʘ ʧʦʨʫʰʝʥʥʷ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚ, ʱʦ ʚʝʜʝ ʜʦ ʤʘʩʦʚʦʛʦ ʾʭ ʚʽʜʤʠʨʘʥʥʷ. 

       

ʈʠʩ. 5.3. ʄʦʢʨ ̔ʢʦʨʝʥʝʚʽ ʣʘʧʠ ʩʪʦʚʙʫʨʘ ʨʦʩʪʫʯʦʛʦ (ʘ) ʪʘ ʤʦʢʨʘ ʦʩʥʦʚʘ ʟʨʽʟʘʥʦʛʦ 

ʜʝʨʝʚʘ Abies alba (ʙ) 

ʘ ʙ 

ʘ ʙ 
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ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʩʪʦʚʙʫʨʽʚ Abies alba ʥʘʙʫʚʘʻ ʩʧʝʮʠʬʽʯʥʠʭ ʨʠʩ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʷʢ çʾʞʘʢʫʚʘʪʽʩʪʴè. ʎʝ ʷʚʠʱʝ ʟʫʤʦʚʣʝʥʝ ʽʥʪʝʥʩʠʚʥʠʤ ʫʪʚʦʨʝʥʥʷʤ ʪʘ 

ʨʦʟʚʠʪʢʦʤ ʚʦʜʷʥʠʭ ʧʘʛʦʥʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ʩʪʦʚʙʫʨʘ, ʷʢʽ ʚʽʜʤʠʨʘʶʪʴ ʫʧʨʦʜʦʚʞ ʢʽʣʴʢʦʭ 

ʚʝʛʝʪʘʮʽʡʥʠʭ ʧʝʨʽʦʜʽʚ (ʨʠʩ. 5.4). ʎʝʡ ʬʝʥʦʤʝʥ ʯʘʩʪʦ ʻ ʽʥʜʠʢʘʪʦʨʦʤ ʩʪʨʝʩʦʚʦʛʦ ʩʪʘʥʫ 

ʜʝʨʝʚʘ ʘʙʦ ʧʝʚʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʡʦʛʦ ʨʦʟʚʠʪʢʫ. çɰʞʘʢʫʚʘʪʽʩʪʴè ʩʪʦʚʙʫʨʽʚ A. alba ʤʦʞʝ 

ʙʫʪʠ ʦʟʥʘʢʦʶ ʝʢʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʘʙʦ ʚʧʣʠʚʫ ʧʘʪʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʜʝʨʝʚʦʩʪʘʥ. ʅʘʤʠ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ çʾʞʘʢʫʚʘʪʽè ʧʘʛʦʥʠ ʥʝ ʟʘʨʦʩʪʘʶʪʴ, ʘ ʫʪʚʦʨʶʶʪʴ ʚ ʩʪʦʚʙʫʨʽ ʪʘʢ ʟʚʘʥʽ 

çʪʶʪʶʥʦʚʽè ʩʫʯʢʠ. 

      

ʈʠʩ. 5.4. çɰʞʘʢʫʚʘʪʠʡè ʚʠʛʣʷʜ ʩʪʦʚʙʫʨʽʚ Abies alba 

 

ɿʘʟʥʘʯʝʥʽ ʩʠʤʧʪʦʤʠ ʻ ʪʠʧʦʚʠʤʠ ʜʣʷ ʭʚʦʨʦʙ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʝʪʽʦʣʦʛʽʾ, ʟʦʢʨʝʤʘ 

ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʦʜʷʥʢʠ (ʟʙʫʜʥʠʢ ï ʬʽʪʦʧʘʪʦʛʝʥʥʘ ʙʘʢʪʝʨʽʷ Lelliottia nimipressuralis 

(Carter 1945), ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʥʘʤʠ ʚ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʬʽʢʫʚʘʥʥʷ ʜʝʨʝʚ Abies alba ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʚʦʜʷʥʢʦʶ ʤʠ 

ʚʚʘʞʘʻʤʦ ʧʦʯʘʪʢʦʤ ɯɯɯ çʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʾè ʩʪʘʜʽʾ ʜʝʛʨʘʜʘʮʽʾ. ʊʨʠʚʘʣʽʩʪʴ ʜʘʥʦʛʦ 

ʧʝʨʽʦʜʫ ʙʫʣʘ ʢʦʨʦʪʢʦʶ (ʦʨʽʻʥʪʦʚʥʦ 1-2 ʨʦʢʠ), ʱʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʚʽʢʦʚʦʶ 

ʚʽʨʫʣʝʥʪʥʽʩʪʶ ʪʘ ʘʛʨʝʩʠʚʥʽʩʪʶ ʟʙʫʜʥʠʢʘ, ʘ ʪʘʢʦʞ ʢʦʥʪʘʢʪʥʠʤ ʩʧʦʩʦʙʦʤ ʧʦʰʠʨʝʥʥʷ 

ʽʥʬʝʢʮʽʾ (ʪʦʙʪʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜ ʽʥʬʽʢʦʚʘʥʠʭ ʦʩʦʙʠʥ ʜʦ ʟʜʦʨʦʚʠʭ).   

ʘ ʙ


