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ɹʦʣʝʟʥʠ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʠ ʠ ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʜʠʥʘʤʠʢʝ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʣʝʩʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʠʙʝʣʴ ʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʦʪ ʙʦʣʝʟʥʝʡ ʝʞʝʛʦʜʥʦ 

ʩʦʩʪʘʚʣʷʝʪ 2% ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʫʩʦʭʰʠʭ ʣʝʩʦʚ.  

ʈʘʟʚʠʪʠʝ ʦʯʘʛʦʚ ʛʨʠʙʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʩʚʷʟʘʥʥʦʝ ʩ ʵʪʠʤ ʫʩʳʭʘʥʠʝ ʣʝ-

ʩʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʯʝʪʚʝʨʪʳʡ ʧʦ ʥʝʛʘʪʠʚʥʦʤʫ ʟʥʘʯʝʥʠʶ ʬʘʢʪʦʨ ʧʦʩʣʝ ʧʦʚʨʝ-

ʞʜʝʥʠʷ ʣʝʩʘ ʥʘʩʝʢʦʤʳʤʠ, ʣʝʩʥʳʤʠ ʧʦʞʘʨʘʤʠ ʠ ʚʦʟʜʝʡʩʪʚʠ ̫ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ɸʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʦʯʘʛʦʚ ʛʨʠʙʥʳʭ ʟʘ-

ʙʦʣʝʚʘʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʣʦʱʘʜʠ ʦʯʘʛʦʚ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʧʨʦʠʩʭʦʜʠʪ ʥʝʢʦʪʦʨʦʝ ʩʦʢʨʘʱʝʥʠʝ ʧʣʦ-

ʱʘʜʝʡ ʦʯʘʛʦʚ. ɻʨʠʙʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘʥʦʩʷʪ ʦʱʫʪʠʤʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʣʝʩʦ-

ʚʦʜʩʪʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʣʝʩʦʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ. ʇʦʤʠʤʦ ʧʨʷʤʳʭ ʧʦʪʝʨʴ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʣʥʦʡ ʠʣʠ ʯʘʩʪʠʯʥʦʡ ʛʠʙʝʣʴʶ 

ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʠ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ, ʧʦʧʦʣʥʝʥʠʝ ʠʟ-

ʨʝʞʝʥʥʳʭ ʙʦʣʝʟʥʷʤʠ ʭʚʦʡʥʳʭ ʤʦʣʦʜʥʷʢʦʚ ʠ ʩʦʟʜʘʥʠʝ ʥʘ ʤʝʩʪʝ ʧʦʛʠʙʰʠʭ ʥʦʚʳʭ 

ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʫʜʦʚʳʭ ʠ ʜʝʥʝʞʥʳʭ ʟʘʪʨʘʪ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʶ-

ʱʠʭ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʣʝʩʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʉ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦ-

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʨʝʞʠʚʘʥʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʤʦʣʦʜʥʷʢʠ 

ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʦʣʥʦʪʦʡ ʠʣʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʣʠʩʪʚʝʥʥʳʭ 

ʧʦʨʦʜ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ. ɻʠʙʝʣʴ 

ʩʦʟʜʘʥʥʳʭ ʢʫʣʴʪʫʨ ʦʟʥʘʯʘʝʪ ʫʜʣʠʥʝʥʠʝ ʩʨʦʢʘ ʣʝʩʦʚʦʟʦʙʥʦʚʣʝʥʠʷ, ʚʩʣʝʜʩʪʚʠʝ 

ʯʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʨʝʜʦʦʙʨʘʟʫʶʱʝʡ ʠ ʩʨʝʜʦʟʘʱʠʪʥʦʡ ʬʫʥʢʮʠʠ ʣʝʩʘ ʨʘʩʪʷ-

ʛʠʚʘʝʪʩʷ ʥʘ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ.  

ɺ ʣʝʩʥʳʭ ʙʠʦʛʝʦʮʝʥʦʟʘʭ ʛʨʠʙʳ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʨʘʟʣʦʞʝʥʠʠ ʤʝʨʪʚʦ-

ʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʘ ʬʠʪʦʧʘʪʦʛʝʥʥʳʝ ʚʠʜʳ ï ʚʦʟʙʫʜʠʪʝʣʠ ʨʘʟʣʠʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ï ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʦʩʣʘʙʣʝʥʠʷ ʠ ʛʠʙʝʣʠ ʜʝʨʝʚʴʝʚ ʥʘ ʨʘʟ-

ʥʳʭ ʬʘʟʘʭ ʠʭ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, ʥʘʥʦʩʷ ʙʦʣʴʰʦʡ ʫʱʝʨʙ ʦʙʲʝʢʪʘʤ ʣʝʩʥʦʛʦ ʭʦ-

ʟʷʡʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʚʠʜʦʚ ʛʨʠʙʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʥʘ ʜʨʝʚʝʩ-

ʥʳʭ ʧʦʨʦʜʘʭ, ʛʨʫʧʧʘ ʛʨʠʙʦʚ-ʤʠʢʨʦʤʠʮʝʪʦʚ (ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ ʥʘ ʭʚʦʝ, 

ʣʠʩʪʴʷʭ, ʚʝʪʚʷʭ) ʠʟʫʯʝʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɼʘʥʥʳʝ ʧʦ ʨʘʟʚʠʪʠʶ ʫʞʝ ʠʟʚʝʩʪʥʳʭ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʮʝʥʘʥʛʠʝʚʦʛʦ ʥʝʢʨʦʟʘ, ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʰʶʪʪʝ, ʩʥʝʞʥʦʛʦ ʰʶʪʪʝ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ ʠ ʨʘʟʨʦʟʥʝʥʥʳ, ʘ ʩʚʝʜʝʥʠʷ ʦ ʨʷʜʝ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʥʝʢʦʪʦ-

ʨʳʭ ʨʝʛʠʦʥʘʭ ʟʘʙʦʣʝʚʘʥʠʡ ʭʚʦʠ ï ʜʠʧʣʦʜʠʦʟ, ʢʨʘʩʥʘʷ ʧʷʪʥʠʩʪʦʩʪʴ, ʤʘʩʩʦʚʦʝ 

ʧʦʞʝʣʪʝʥʠʝ ʠ ʦʧʘʜʝʥʠʝ ʭʚʦʠ, ʧʝʩʪʘʣʦʮʠʦʟ, ʧʦʙʝʛʦʚʳʡ ʨʘʢ, ʬʦʤʦʟ ï ʦʪʩʫʪʩʪʚʫ-

ʶʪ. ɺr ʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʩʦʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʟʥʘ-

ʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʛʨʠʙʦʚ, ʵʢʦʣʦʛʠʠ ʠ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʧʘʨʘʟʠʪʠʯʝʩʢʠʭ ʚʠʜʦʚ 

ï ʚʦʟʙʫʜʠʪʝʣʝʡ ʤʘʣʦʠʟʫʯʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ.  

ʅʘʭʦʞʜʝʥʠʝ ʥʝʠʟʚʝʩʪʥʦʛʦ ʨʘʥʝʝ ʛʨʠʙʘ-ʧʘʪʦʛʝʥʘ ʚ ʦʪʜʝʣʴʥʳʭ, ʟʥʘʯʠʪʝʣʴ-

ʥʦ ʦʪʜʘʣʝʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʨʝʛʠʦʥʘʭ ʩʚʷʟʘʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʥʝʜʦʩʪʘʪʦʯʥʦ-

ʩʪʴʶ ʩʚʝʜʝʥʠʡ ʦ ʩʦʩʪʘʚʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʤʠʢʦʙʠʦʪʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʪʤʝʯʝʥʦ, ʯʪʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʟʘʚʠʩʠʪ ʦʪ ʤʠʛʨʘʮʠʠ ʛʨʠʙʦʚ ʠʟ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ, ʧʦʵʪʦʤʫ ʚ ʣʝʩʘ ʧʨʦʥʠʢʘʶʪ ʤʥʦʛʠʝ ʚʠʜʳ ʛʨʠʙʦʚ, ʥʝ ʠʟ-

ʚʝʩʪʥʳʝ ʟʜʝʩʴ ʨʘʥʝʝ. ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʬʠ-
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ʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʠʥʪʨʦʜʫʢʮʠʷ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ, ʚʚʦʟʠʤʳʭ ʚ 

ʚʠʜʝ ʟʘʨʘʞʝʥʥʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʝʨʴʝʟʥʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʬʘʢʪʘʤ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʜʣʷ ʨʝʛʠʦʥʘ 

ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʦʙʲʝʢʪʘʤʠ ʢʘʨʘʥʪʠʥʘ ʠ ʧʦ-

ʪʨʝʙʦʚʘʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʣʝʩʦʟʘʱʠʪʳ.  

ʅʘʩʪʦʷʱʘʷ ʧʫʙʣʠʢʘʮʠʷ ʧʦʤʦʞʝʪ ʨʘʙʦʪʥʠʢʘʤ ʩʣʫʞʙʳ ʣʝʩʦʟʘʱʠʪʳ ʚ ʧʨʦ-

ʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʦʪʩʣʝ-

ʞʠʚʘʪʴ ʨʘʟʚʠʪʠʝ ʛʨʠʙʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʳʚʘʝʤʳʭ ʤʘʣʦʠʟʫʯʝʥʥʳʤʠ ʧʘʪʦʛʝʥ-

ʥʳʤʠ ʛʨʠʙʘʤʠ. ɺ ʢʥʠʛʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʥʮʠʧʳ ʜʠʘʛʥʦʩʪʠʢʠ ʤʘʣʦʠʟʫʯʝʥʥʳʭ ʦʧʘʩ-

ʥʳʭ ʙʦʣʝʟʥʝʡ ʦʩʥʦʚʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʭʚʦʡʥʳʭ ʧʦʨʦʜ. ɺ ʢʘʞʜʦʤ ʨʘʟʜʝʣʝ 

ʧʦʤʝʱʝʥʳ ʦʨʠʛʠʥʘʣʴʥʳʝ ʠʣʣʶʩʪʨʘʮʠʠ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʩʧʦʨʦʥʦ-

ʰʝʥʠʡ ʛʨʠʙʦʚ-ʚʦʟʙʫʜʠʪʝʣʝʡ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʟʘʜʘʯʫ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʙʦʣʝʟʥʝʡ.  
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˻˿˻ˣ˩˹˹˻˿́ˮ ˤ̍̒ˤ˶˩˹ˮ̒  
ˮ˹̅˩˴̇ˮ˻˹˹̍̆ ˥˾ˮˣ˹̍̆ x ˻˶˩˭˹˩˯ ˶˩˿ˢ 

˻͋΅͙͔ ͙ͨͪͤͼ͙ͨ· ͙͎͙͙͒͊ͤͦͫͭ͟ 

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʬʠʪʦʧʘʪʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʷʜ ʤʝʪʦʜʦʚ, ʧʨʠ ʧʦʤʦʱʠ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʨʘʩʧʦʟʥʘʚʘʪʴ ʙʦʣʝʟʥʠ ʨʘʩʪʝʥʠʡ ʠ ʦʪʣʠʯʘʪʴ ʙʦʣʴʥʦʝ ʨʘʩʪʝʥʠʝ ʦʪ 

ʟʜʦʨʦʚʦʛʦ. ɺ ʯʠʩʣʝ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʢʨʦʩʢʦʧʠʯʝ-

ʩʢʠʡ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟʳ.  

ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ï ʥʘʨʫʞʥʳʡ ʦʩʤʦʪʨ ʙʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ. ʇʨʠ 

ʦʩʤʦʪʨʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʦʢʨʘʩʢʫ ʨʘʩʪʝʥʠʷ, ʫʛʥʝʪʝʥʥʦʩʪʴ ʠʣʠ 

ʟʘʤʝʜʣʝʥʥʦʩʪʴ ʝʛʦ ʨʘʟʚʠʪʠʷ, ʧʦʷʚʣʝʥʠʝ ʥʘ ʩʪʝʙʣʷʭ, ʭʚʦʝ, ʣʠʩʪʴʷʭ ʧʷʪʝʥ ʠʣʠ 

ʥʘʣʝʪʦʚ, ʟʘʛʥʠʚʘʥʠʝ ʠʣʠ ʨʘʟʨʫʰʝʥʠʝ ʩʪʚʦʣʦʚ ʠ ʩʫʯʴʝʚ, ʘ ʪʘʢʞʝ ʥʘ ʜʨʫʛʠʝ ʜʝʩʪ-

ʨʫʢʪʠʚʥʳʝ ʧʨʠʟʥʘʢʠ. ʇʨʠ ʥʘʨʫʞʥʦʤ ʦʩʤʦʪʨʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʥʝʰʥʠʭ ʧʨʠʟʥʘʢʦʚ 

ʧʦʨʘʞʝʥʠʷ ʜʝʣʘʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʠʧʝ ʙʦʣʝʟʥʠ. ʋ ʙʦʣʴʥʳʭ 

ʜʝʨʝʚʴʝʚ ʯʘʩʪʦ ʦʪʩʫʪʩʪʚʫʶʪ ʷʚʥʳʝ ʩʠʤʧʪʦʤʳ ʧʦʨʘʞʝʥʠʡ ʛʨʠʙʘʤʠ, ʙʘʢʪʝʨʠʷʤʠ ʠ 

ʪ. ʜ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩʦ ʩʢʨʳʪʳʤ ʪʝʯʝʥʠʝʤ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

(ʥʘʧʨʠʤʝʨ, ʚʥʫʪʨʝʥʥʷʷ ʛʥʠʣʴ ʩʪʚʦʣʘ), ʩ ʥʝʧʘʨʘʟʠʪʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʠʣʠ ʧʦ-

ʚʨʝʞʜʝʥʠʷʤʠ (ʥʘʩʝʢʦʤʳʤʠ, ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʠ ʪ. ʜ.).  

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫ 

ʜʝʨʝʚʴʝʚ ʷʚʣʷʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʚ ʢʨʦʥʝ (ʜʝʭʨʦʤʘʮʠʷ ʣʠʩʪʴʝʚ, ʭʚʦʠ, ʫʩʳʭʘʥʠʝ 

ʚʝʪʚʝʡ), ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫ ʜʝʨʝʚʘ ʟʘʪʨʦʥʫʪʳ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʝ ʦʨʛʘʥʳ 

ʠ ʠʜʝʪ ʨʘʟʚʠʪʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʀʟʤʝʥʝʥʠʷ ʚ ʢʨʦʥʝ ʙʦʣʴʥʦʛʦ ʜʝʨʝʚʘ 

ʦʙʦʟʥʘʯʘʶʪʩʷ ʪʝʨʤʠʥʦʤ çʫʩʳʭʘʥʠʝ ʢʨʦʥʳè. ʇʦʜ ʵʪʠʤ ʪʝʨʤʠʥʦʤ ʧʦʥʠʤʘʶʪ ʥʝ 

ʪʦʣʴʢʦ ʦʪʤʠʨʘʥʠʝ ʚʝʪʚʝʡ ʠ ʩʫʯʴʝʚ, ʥʦ ʠ ʫʩʳʭʘʥʠʝ ʚʝʨʰʠʥʳ, ʘʥʦʤʘʣʴʥʫʶ ʦʢʨʘ-

ʩʢʫ ʭʚʦʠ ʠ ʣʠʩʪʴʝʚ, ʠʭ ʫʩʳʭʘʥʠʝ ʠ ʦʧʘʜʝʥʠʝ.  

ʇʨʠʯʠʥʳ, ʚʳʟʳʚʘʶʱʠʝ ʫʩʳʭʘʥʠʝ ʢʨʦʥʳ, ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʳ. ʊʘʢ, ʥʘ-

ʧʨʠʤʝʨ, ʫʩʳʭʘʥʠʝ ʢʨʦʥʳ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʜʝʨʝʚʘ ʷʟʚʝʥʥʳʤ ʨʘʢʦʤ 

(ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʠʣʠ ʛʨʠʙʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ), ʟʘʛʥʠʚʘʥʠʠ ʢʦʨʥʝʡ, ʥʝʜʦʩʪʘʪʢʝ 

ʠʣʠ ʠʟʙʳʪʢʝ ʚʣʘʛʠ ʚ ʧʦʯʚʝ, ʘʥʦʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʪ. ʜ. ʅʘʠʙʦʣʝʝ 

ʚʘʞʥʳʤʠ ʫʢʘʟʘʥʠʷʤʠ ʥʘ ʧʨʠʯʠʥʫ ʫʩʳʭʘʥʠʷ ʢʨʦʥʳ ʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨ, ʪʠʧ ʠ ʥʝ-

ʢʦʪʦʨʳʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʤʠʨʘʥʠʷ ʚʝʨʰʠʥʳ ʠ ʚʝʪʚʝʡ, ʫʩʳʭʘʥʠʷ 

ʣʠʩʪʴʝʚ ʠ ʭʚʦʠ, ʘ ʪʘʢʞʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʦʚʨʝʞʜʝʥʠʷ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ ʠ ʯʘʩʪʝʡ 

ʜʝʨʝʚʘ (ʛʥʠʣʠ ʩʪʚʦʣʘ, ʨʘʢʦʚʳʝ ʧʦʨʘʞʝʥʠʷ ʢʦʨʳ ʠ ʪ. ʜ.).  

ʋʩʳʭʘʥʠʝ ʢʨʦʥʳ, ʚʳʟʚʘʥʥʦʝ ʧʦʨʘʞʝʥʠʝʤ ʥʝ ʩʘʤʠʭ ʚʝʪʚʝʡ, ʘ ʢʦʨʥʝʡ ʠʣʠ 

ʜʨʫʛʠʭ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʦʨʛʘʥʦʚ ʠ ʯʘʩʪʝʡ, ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʝʨʰʠʥʳ. ʊʠʧʠʯʥʦ ʫʩr-

ʭʘʥʠʝ ʚʝʨʰʠʥ ʩʦʩʥʳ ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʨʘʢʦʤ-ʩʝʨʷʥʢʦʡ ʠʣʠ ʥʘʩʝʢʦʤʳʤʠ, ʭʦʪʷ ʜʨʫ-

ʛʠʝ ʦʨʛʘʥʳ ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʟʘʪʨʦʥʫʪʳ. ʂʫʣʴʪʫʨʳ ʩʦʩʥʳ ʥʘʯʠʥʘʶʪ ʩʫʭʦʚʝʨʰʠʥʠʪʴ 

ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʢʦʨʥʝʚʦʡ ʛʫʙʢʦʡ. ʋ ʝʣʠ ʫʩʳʭʘʥʠʝ ʚʝʨʰʠʥʳ ʯʘʩʪʦ ʚʳʟʳʚʘʝʪʩʷ 

ʟʘʛʥʠʚʘʥʠʝʤ ʢʦʨʥʝʡ ʠʣʠ ʠʭ ʦʙʨʳʚʦʤ ʦʪ ʨʘʩʢʘʯʠʚʘʥʠʷ ʩʪʚʦʣʘ ʚʝʪʨʦʤ, ʘ ʫʩʳʭʘʥʠʝ 

ʚʝʪʚʝʡ ï ʟʘʙʦʣʝʚʘʥʠʝʤ ʪʠʧʘ ʰʶʪʪʝ ʣʠʙʦ ʥʝʢʨʦʟʥʦ-ʨʘʢʦʚʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ.  

ɻʥʠʣʠ ʚ ʨʘʩʪʫʱʝʤ ʜʝʨʝʚʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʦ ʧʨʠʩʫʪʩʪʚʠʶ ʥʘ ʥʝʤ ʧʣʦ-

ʜʦʚʳʭ ʪʝʣ ʪʨʫʪʦʚʳʭ ʛʨʠʙʦʚ ʠʣʠ ʜʨʫʛʠʭ ʛʨʠʙʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʠ ʥʘʣʠ-

ʯʠʠ ʢʦʩʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ï ʜʫʧʣʘ, ʛʥʠʣʳʭ ʩʫʯʴʝʚ ʠ ʪ. ʜ.  
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ʅʝʛʥʠʣʝʚʳʝ ʙʦʣʝʟʥʠ ʩʪʚʦʣʦʚ ʠ ʚʝʪʚʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʭʘʨʘʢʪʝʨʦʤ ʧʦ-

ʨʘʞʝʥʠʷ ʠ ʚʥʝʰʥʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ 3 ʛʨʫʧʧʳ: ʥʝʢʨʦʟʥʳʝ, 

ʨʘʢʦʚʳʝ ʠ ʩʦʩʫʜʠʩʪʳʝ. ʇʨʠ ʥʝʢʨʦʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʧʦʨʘʞʘʶʪʩʷ ʠ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦ ʙʳʩʪʨʦ ʦʪʤʠʨʘʶʪ ʢʦʨʘ, ʢʘʤʙʠʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʩʣʦʠ ʜʨʝʚʝʩʠʥʳ. ʆʩ-

ʥʦʚʥʳʤ ʧʨʠʟʥʘʢʦʤ ʧʦʨʘʞʝʥʠʷ ʥʝʢʨʦʟʦʤ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʚʳʪʷʥʫʪʳʭ ʷʟʚ, 

ʧʷʪʝʥ ʠʣʠ ʧʦʣʦʩ ʦʪʤʝʨʰʠʭ ʪʢʘʥʝʡ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʚʥʝʰʥʠʤ ʚʠʜʦʤ ʦʪ ʦʢʨʫʞʘʶ-

ʱʝʡ ʟʜʦʨʦʚʦʡ ʢʦʨʳ ʠ ʧʦʪʦʤʫ ʭʦʨʦʰʦ ʟʘʤʝʪʥʳʭ. ʈʘʟʣʠʯʥʳʝ ʙʦʣʝʟʥʠ ʵʪʦʡ ʛʨʫʧ-

ʧʳ ʤʦʛʫʪ ʧʦʨʘʞʘʪʴ ʢʘʢ ʞʠʚʳʝ ʪʢʘʥʠ ʩʪʚʦʣʘ (ʣʫʙ, ʢʘʤʙʠʡ ʠ ʜʨʝʚʝʩʠʥʫ ʟʘʙʦʣʦʥʠ), 

ʪʘʢ ʠ ʢʘʢʫʶ-ʣʠʙʦ ʦʜʥʫ ʠʟ ʵʪʠʭ ʯʘʩʪʝʡ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʣʝʟʥʠ ʥʘ ʙʣʠʞʘʡʰʠʝ 

ʞʠʚʳʝ ʪʢʘʥʠ ʜʝʨʝʚʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʨʚʳʝ 1ï3 ʛʦʜʘ ʧʦʩʣʝ ʟʘʙʦʣʝʚʘʥʠʷ. ɿʘ ʵʪʦ 

ʚʨʝʤʷ ʛʨʠʙ ʫʙʠʚʘʝʪ ʪʢʘʥʠ ʭʦʟʷʠʥʘ ʠ ʧʨʦʜʦʣʞʘʝʪ ʚ ʥʠʭ ʨʘʟʚʠʚʘʪʴʩʷ.  

ʈʘʢʦʚʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʝʜʣʝʥʥʦʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʤʩʷ 

ʭʨʦʥʠʯʝʩʢʠʤ ʧʦʨʘʞʝʥʠʝʤ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʪʢʘʥʝʡ ï ʢʦʨʢʦʚʦʡ ʧʘʨʝʥʭʠʤʳ, ʣʫʙʘ, 

ʢʘʤʙʠʷ, ʥʘʨʫʞʥʳʭ ʩʣʦʝʚ ʜʨʝʚʝʩʠʥʳ ʟʘʙʦʣʦʥʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʩʷ ʠʭ ʦʪʤʠʨʘ-

ʥʠʝʤ. ɺʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ ʨʘʢʘ ʚʳʨʘʞʘʶʪʩʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʩʪʫʧʝʥʯʘʪʳʭ ʷʟʚ 

ʦʚʘʣʴʥʦʡ ʠʣʠ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ (ʩʪʫʧʝʥʯʘʪʳʡ ʨʘʢ) ʠʣʠ ʚ ʦʧʫʭʦʣʝʚʠʜʥʦʤ ʨʘʟʨʘʩ-

ʪʘʥʠʠ ʪʢʘʥʝʡ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʠʟʲʷʟʚʣʝʥʠʝʤ ʠ ʦʪʤʠʨʘʥʠʝʤ (ʦʧʫʭʦʣʝʚʠʜʥʳʡ 

ʨʘʢ). ʆʙʨʘʟʦʚʘʥʠʝ ʨʘʢʦʚʳʭ ʷʟʚ ʫ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʧʦʯʪʠ ʚʩʝʛʜʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝ-

ʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʧʦʨʘʞʝʥʠʝ ʛʨʠʙʘʤʠ ʠʣʠ ʙʘʢʪʝʨʠʷʤʠ.  

ʇʨʠ ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʠʣʠ ʧʨʠ ʙʦʣʝʟʥʷʭ ʫʚʷʜʘʥʠʷ, ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʨʘʞʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʪʢʘʥʝʡ ʩʪʚʦʣʘ ʠ ʟʘʢʫʧʦʨʢʘ ʚʦʜʦʧʨʦʚʦʜʷʱʝʡ ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ ʜʝʨʝʚʘ. ʇʨʠʟʥʘʢʘʤʠ ʪʘʢʦʡ ʙʦʣʝʟʥʠ ʷʚʣʷʶʪʩʷ ʙʳʩʪʨʦʝ ʫʚʷʜʘʥʠʝ ʠ ʟʘ-

ʩʳʭʘʥʠʝ ʚʝʪʚʝʡ, ʚʝʨʰʠʥʳ ʠʣʠ ʜʝʨʝʚʘ ʚ ʮʝʣʦʤ. ʇʨʠ ʵʪʦʤ ʣʠʩʪʴʷ ʠ ʭʚʦʷ ʤʦʛʫʪ 

ʧʦʞʝʣʪʝʪʴ, ʧʦʙʫʨʝʪʴ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʥʠ ʤʦʛʫʪ ʠ ʥʝ ʠʟʤʝʥʠʪʴ ʩʚʦʝʡ ʦʢʨʘ-

ʩʢʠ. ɺ ʜʨʝʚʝʩʠʥʝ ʩʪʚʦʣʘ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʩʦʩʫʜʠʩʪʳʭ ʤʠʢʦʟʦʚ (ʪʨʘʭʝ-

ʦʤʠʢʦʟʦʚ) ʧʦʷʚʣʷʶʪʩʷ ʧʦʪʝʤʥʝʥʠʷ ʚ ʚʠʜʝ ʰʪʨʠʭʦʚ ʠ ʧʷʪʝʥ, ʭʦʨʦʰʦ ʟʘʤʝʪʥʳʭ 

ʥʘ ʧʦʧʝʨʝʯʥʳʭ ʠ ʧʨʦʜʦʣʴʥʳʭ ʩʨʝʟʘʭ.  

ɺ ʯʠʩʣʝ ʥʝʢʨʦʟʥʳʭ ʠ ʨʘʢʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚʩʪʨʝʯʘʶʪʩʷ ʙʦʣʝʟʥʠ, ʩʦʧʨʦ-

ʚʦʞʜʘʶʱʠʝʩʷ ʛʥʠʣʴʶ ʜʨʝʚʝʩʠʥʳ ʫʩʦʭʰʠʭ ʜʝʨʝʚʴʝʚ ʠʣʠ ʠʭ ʯʘʩʪʝʡ. ɺ ʵʪʠʭ ʩʣʫ-

ʯʘʷʭ ʫʩʳʭʘʥʠʝ ʜʝʨʝʚʴʝʚ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʚʝʪʚʝʡ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʨʝʤʷ ʥʘʯʘʣʴʥʦʡ 

ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ, ʚʳʟʚʘʥʥʦʡ ʧʘʨʘʟʠʪʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʛʨʠʙʘ- ʚʦʟʙʫʜʠʪʝ-

ʣ.̫ ɻʥʠʝʥʠʝ ʜʨʝʚʝʩʠʥʳ ʥʘʩʪʫʧʘʝʪ ʫʞʝ ʚʦ ʚʪʦʨʦʡ, ʩʘʧʨʦʪʨʦʬʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠ-

ʪʠ̫ ʚʦʟʙʫʜʠʪʝʣʷ.  

ɺʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫ ʤʦʣʦʜʳʭ ʨʘʩʪʝʥʠʡ, ʫʢʘ-

ʟʳʚʘʶʱʠʝ ʥʘ ʥʘʣʠʯʠʝ ʠʥʬʝʢʮʠʠ ʩʚʦʜʷʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʢ ʜʚʫʤ: ʫʩʳʭʘʥʠʶ 

ʨʘʩʪʝʥʠʷ ʠ ʧʦʞʝʣʪʝʥʠʶ ʣʠʩʪʴʝʚ ʠʣʠ ʭʚʦʠ. ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʚʥʝʰʥʠʝ 

ʧʨʦʷʚʣʝʥʠʷ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʠ ʧʦʚʨʝʞʜʝʥʠʡ ʚʝʩʴʤʘ ʩʭʦʜʥʳ ʩ ʧʨʦʷʚ-

ʣʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʱʠ ʠʥʬʝʢʮʠʦʥʥʳʤ ʙʦʣʝʟʥʷʤ.  

ʅʝʢʨʦʟʥʳʝ ʠ ʨʘʢʦʚʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʳʟʳʚʘʝʤʳʝ ʛʨʠʙʘʤʠ, ʤʦʞʥʦ ʦʧʦ-

ʟʥʘʪʴ ʧʦ ʥʘʣʠʯʠʶ ʛʨʠʙʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʚʥʫʪʨʠ ʧʦʨʘʞʝʥʥʳʭ 

ʪʢʘʥʝʡ. ɻʨʠʙʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʛʫʪ ʠʤʝʪʴ ʚʠʜ: 

 ʛʨʠʙʥʠʮʳ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʡʩʷ ʧʦʜ ʢʦʨʦʡ ʚ ʚʠʜʝ ʨʝʜʢʠʭ ʠ ʪʦʥʢʠʭ ʢʦʨʦ-

ʩʪʠʥʦʢ ʠʣʠ ʧʣʝʥʦʢ ʩʚʝʪʣʦʡ ʠʣʠ ʪʝʤʥʦʡ ʦʢʨʘʩʢʠ; 

 ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʧʣʦʪʥʳʭ ʩʧʣʝʪʝʥʠʡ ʛʨʠʙʥʠʮʳ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʢʦʨʝ ʠ 

ʧʨʠʦʙʨʝʪʘʶʱʠʭ ʚʠʜ ʪʢʘʥʝʡ (ʩʪʨʦʤ) ʩʚʝʪʣʦʛʦ, ʯʘʱʝ ʪʝʤʥʦ-ʙʫʨʦʛʦ ʮʚʝʪʘ, ʥʝʨʝʜ-

ʢʦ ʩ ʩʘʞʠʩʪʦʡ ʤʘʞʫʱʝʡʩʷ ʧʦʚʝʨʭʥʦʩʪʴʶ; 
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 ʩʧʦʨʦʥʦʰʝʥʠʡ ʛʨʠʙʦʚ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʦʪʤʝʨʰʝʡ ʢʦʨʝ ʠʣʠ ʜʨʝʚʝʩʠʥʝ ʠ 

ʠʤʝʶʱʠʭ ʚʠʜ ʨʘʟʣʠʯʥʦ ʦʢʨʘʰʝʥʥʳʭ, ʯʘʱʝ ʪʝʤʥʳʭ ʙʫʛʦʨʢʦʚ, ʥʝʨʝʜʢʦ ʤʝʣʢʠʭ 

ʧʦʜʫʰʝʯʝʢ ʠʣʠ ʧʫʩʪʫʣ.  

ʋ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʭʘʨʘʢʪʝʨʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʛʨʠʙʥʳʭ ʙʦʣʝʟʥʝʡ ʷʚʣʷʶʪʩʷ 

ʦʢʨʘʩʢʘ (ʜʝʭʨʦʤʘʮʠʷ ʭʚʦʠ), ʦʙʨʘʟʦʚʘʥʠʝ ʧʣʦʜʦʥʦʰʝʥʠʡ ʛʨʠʙʦʚ (ʯʝʨʥʳʭ ʪʦʯʝʢ 

ʠʣʠ ʙʫʛʦʨʢʦʚ, ʦʨʘʥʞʝʚʳʭ ʠʣʠ ʞʝʣʪʳʭ ʧʦʜʫʰʝʯʝʢ ʥʘ ʭʚʦʝ ʠ ʩʪʚʦʣʠʢʝ), ʦʙʨʘʟʦʚʘ-

ʥʠʝ ʧʝʨʝʪʷʞʝʢ ʠʣʠ ʥʝʢʨʦʟʦʚ, ʠʩʢʨʠʚʣʝʥʠʝ ʧʦʙʝʛʦʚ, ʫʩʳʭʘʥʠʝ ʚʝʨʰʠʥ ʠ ʜʨ.  

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʠ. ɺ ʩʚʷ-

ʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʦʧʨʝʜʝʣʝʥʠʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ (ʤʠʢ-

ʨʦʤʠʮʝʪʦʚ) ʜʘʞʝ ʜʦ ʨʦʜʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ, ʧʦʨʘʞʝʥʥʳʝ ʚʝʪʚʠ, ʭʚʦʷ, 

ʣʠʩʪʴʷ, ʩʪʝʙʣʠ ʚ ʚʠʜʝ ʦʙʨʘʟʮʦʚ ʥʘʧʨʘʚʣʷʶʪ ʚ ʣʘʙʦʨʘʪʦʨʠʶ. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʪʢʘʥʷʭ ʨʘʩʪʝʥʠʷ, ʠʟʫ-

ʯʘʝʪʩʷ ʤʦʨʬʦʣʦʛʠʷ ʛʨʠʙʘ-ʚʦʟʙʫʜʠʪʝʣʷ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʚʠʜʦʚʘʷ ʧʨʠʥʘʜ-

ʣʝʞʥʦʩʪʴ.  

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 
ʪʦʯʥʳʤ, ʘ ʠʥʦʛʜʘ ʠ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʯʠʥʳ ʙʦʣʝʟʥʠ 
ʠʣʠ ʛʠʙʝʣʠ ʨʘʩʪʝʥʠʷ. ɺ ʧʨʘʢʪʠʢʝ ʣʝʩʦʧʘʪʦʣʦʛʠʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦ-
ʤʦʛʘʝʪ ʫʩʪʘʥʦʚʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʟʘʙʦʣʝʚʘʥʠʝ ʜʝʨʝʚʘ ʠʣʠ ʢʫʩʪʘʨʥʠʢʘ ʠʥʬʝʢʮʠ-
ʦʥʥʳʤ, ʠ ʦʧʨʝʜʝʣʠʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʛʨʠʙʘ. ɺʠʜʦʚʫʶ ʧʨʠ-
ʥʘʜʣʝʞʥʦʩʪʴ ʫʩʪʘʥʘʚʣʠʚʘʶʪ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʷʚʣʷʝʪʩʷ ʛʨʠʙ ʩʘʧʨʦʪʨʦʬʦʤ 
ʠʣʠ ʧʘʨʘʟʠʪʦʤ, ʘ ʪʘʢʞʝ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʜʘʥʥʳʡ ʛʨʠʙ-ʧʘʪʦʛʝʥ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ 
ʜʣʷ ʨʝʛʠʦʥʘ ʠ ʚʳʟʳʚʘʝʪ ʤʘʣʦʠʟʫʯʝʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ ï ʧʦʥʷʪʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʝ. ʆʥʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʨʘʟʥʳʭ 

ʬʦʨʤʘʭ: ʚ ʧʦʣʥʦʤ ʫʥʠʯʪʦʞʝʥʠʠ ʚʩʝʛʦ ʨʘʩʪʝʥʠʷ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʦʨʛʘʥʦʚ ʠ 

ʯʘʩʪʝʡ, ʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʢʣʝʪʦʢ ʠ ʪʢʘʥʝʡ ʙʦʣʴ-

ʥʦʛʦ ʨʘʩʪʝʥʠʷ ʠ ʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ (ʘʩʩʠʤʠʣʷʮʠʷ, ʨʦʩʪ, ʦʪʣʦʞʝʥʠʝ 

ʟʘʧʘʩʦʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ). ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʬʠʪʦʧʘʪʦʣʦʛʠʝʡ ʚʨʝʜʦʥʦʩʥʦʩʪʴ 

ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʩʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʢʘʞʜʦʝ ʦʪʜʝʣʴ-

ʥʦʝ ʨʘʩʪʝʥʠʝ, ʢʘʞʜʳʡ ʠʥʜʠʚʠʜʫʫʤ. ʇʨʠ ʦʮʝʥʢʝ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʧʘʪʦʛʝʥʦʚ ʧʦ-

ʚʨʝʞʜʝʥʠʷ, ʥʘʥʦʩʠʤʳʝ ʠʤʠ ʨʘʩʪʝʥʠʷʤ, ʩʣʝʜʫʝʪ ʨʘʟʜʝʣʠʪʴ ʥʘ 2 ʛʨʫʧʧʳ:  

 ʧʦʚʨʝʞʜʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ (ʮʚʝʪʳ, ʧʣʦʜʳ, ʩʝʤʝʥʘ) 

 ʧʦʚʨʝʞʜʝʥʠʝ ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ (ʢʦʨʥʠ, ʩʪʝʙʣʠ, ʭʚʦʷ).  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ ʧʘʪʦʛʝʥʦʚ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʧʨʠʯʠʥ, ʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʪ 

ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʷ ʙʦʣʝʟʥʠ. ʇʦ ʩʪʝʧʝʥʠ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʠ 

ʙʦʣʝʟʥʝʡ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 3 ʛʨʫʧʧʳ: ʦʧʘʩʥʳʝ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʝ ʠ ʥʝ ʧʨʠ-

ʯʠʥʷʶʱʠʝ ʩʝʨʴʝʟʥʦʛʦ ʚʨʝʜʘ.  

˻͍ͫͤͦͤ·͔ ͙ͭͨ· ͋ ͔͔͚ͦͤ͘͡ ͔ͫ͊͡ 

ʆʩʥʦʚʥʳʤʠ ʪʠʧʘʤʠ ʙʦʣʝʟʥʝʡ ʣʝʩʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥ-

ʪʝʨʝʩ ʜʣʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʷʚʣʷʁʪʩʷ ʩʦʩʫʜʠʩʪʳʝ ʙʦʣʝʟʥʠ, ʥʝʢʨʦʟʳ, ʨʘʢʦʚʳʝ 

ʙʦʣʝʟʥʠ, ʛʥʠʣʠ, ʨʞʘʚʯʠʥʘ, ʤʫʯʥʠʩʪʘʷ ʨʦʩʘ, ʰʶʪʪʝ, ʧʷʪʥʠʩʪʦʩʪʠ ʣʠʩʪʴʝʚ, ʧʦʣʝ-

ʛʘʥʠʝ ʚʩʭʦʜʦʚ. ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʙʦʣʝʟʥʝʡ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ, 

ʤʝʩʪʫ ʧʨʦʷʚʣʝʥʠʷ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʪʝʯʝʥʠʷ, ʚʦʟʨʘʩʪʫ ʜʨʝʚʝʩʥʦʡ ʧʦʨʦʜʳ, ʘ 

ʪʘʢʞʝ ʧʦ ʚʠʜʘʤ ʛʨʠʙʦʚ ï ʚʦʟʙʫʜʠʪʝʣʝʡ ʟʘʙʦʣʝʚʘʥʠʷ.  
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ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʜʣʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʪʠʧʳ ʛʨʠʙʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ: 

ʉʦʩʫʜʠʩʪʳʝ ʙʦʣʝʟʥʠ (ʪʨʘʭʝʦʤʠʢʦʟʳ). ʍʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʨʘʞʝʥʠʝʤ ʧʨʦ-

ʚʦʜʷʱʝʡ ʩʠʩʪʝʤʳ ʨʘʩʪʝʥʠʡ. ʇʨʦʷʚʣʷʶʪʩʷ ʚ ʫʚʷʜʘʥʠʠ (ʫʩʳʭʘʥʠʠ) ʚʩʝʛʦ ʨʘʩʪʝ-

ʥʠʷ ʠʣʠ ʝʛʦ ʯʘʩʪʠ, ʥʘʧʨʠʤʝʨ ʦʪʜʝʣʴʥʳʭ ʚʝʪʚʝʡ ʢʨʦʥʳ. ʇʦʨʘʞʝʥʥʳʝ ʩʦʩʫʜʳ 

ʠʤʝʶʪ ʚʠʜ ʪʝʤʥʳʭ ʩʧʣʦʰʥʳʭ ʠʣʠ ʧʨʝʨʳʚʠʩʪʳʭ ʢʦʣʝʮ ʥʘ ʧʦʧʝʨʝʯʥʳʭ ʩʨʝʟʘʭ ʠ 

ʪʝʤʥʳʭ ʰʪʨʠʭʦʚ ï ʥʘ ʧʨʦʜʦʣʴʥʳʭ ʩʨʝʟʘʭ. ɼʣʷ ʩʦʩʫʜʠʩʪʳʭ ʙʦʣʝʟʥʝʡ ʭʘʨʘʢʪʝʨʥʘ 

ʦʯʘʛʦʚʦʩʪʴ ʧʦʨʘʞʝʥʠʷ. ʆʥʠ ʤʦʛʫʪ ʧʨʦʪʝʢʘʪʴ ʚ ʦʩʪʨʦʡ ʠʣʠ ʭʨʦʥʠʯʝʩʢʦʡ ʬʦʨʤʝ.  

ɹʦʣʝʟʥʠ ʵʪʦʡ ʛʨʫʧʧʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʣʠʩʪʚʝʥʥʳʭ 

ʜʨʝʚʦʩʪʦʝʚ (ʥʘʩʘʞʜʝʥʠʡ ʜʫʙʘ, ʠʣʴʤʦʚʳʭ ʧʦʨʦʜ ʠ ʢʣʝʥʘ). ʉʨʝʜʠ ʥʠʭ ʥʘʠʙʦʣʝʝ 

ʠʟʚʝʩʪʥʘ ʛʦʣʣʘʥʜʩʢʘʷ ʙʦʣʝʟʥʴ, ʠʣʠ ʛʨʘʬʠʦʟ ʠʣʴʤʦʚʳʭ ʧʦʨʦʜ, ʚʦʟʙʫʜʠʪʝʣʝʤ ʢʦ-

ʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʩʫʤʯʘʪʳʡ ʛʨʠʙ Ophiostoma ulmi (O. novo-ulmi) ʩ ʢʦʥʠʜʠʘʣʴʥʦʡ 

ʩʪʘʜʠʝʡ Graphium ulmi. ʈʘʟʣʠʯʥʳʝ ʚʠʜʳ ʜʫʙʘ ʧʦʨʘʞʘʶʪʩʷ ʩʦʩʫʜʠʩʪʳʤ ʤʠʢʦʟʦʤ, 

ʠʣʠ ʪʨʘʭʝʦʤʠʢʦʟʦʤ, ʚʳʟʳʚʘʝʤʳʤ ʩʫʤʯʘʪʳʤʠ ʛʨʠʙʘʤʠ ʪʘʢʞʝ ʠʟ ʨʦʜʘ 

Ceratocystis, ʚ ʯʘʩʪʥʦʩʪʠ C. roboris ʩ ʢʦʥʠʜʠʘʣʴʥʦʡ ʩʪʘʜʠʝʡ Graphium roboris. 

ɼʣʷ ʧʠʪʦʤʥʠʢʦʚ ʠ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʘʩʥʦʩʪʴ ʚʝʨʪʠʮʠʣʣʝʟʥʦʝ 

ʫʩʳʭʘʥʠʝ ʢʣʝʥʘ, ʘ ʪʘʢʞʝ ʚʷʟʘ, ʣʠʧʳ, ʜʫʙʘ, ʢʘʰʪʘʥʘ, ʙʝʨʝʟʳ, ʪʦʧʦʣʷ ʠ ʜʨʫʛʠʭ 

ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʢʦʪʦʨʦʝ ʚʳʟʳʚʘʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʣʘʩʩʘ ʥʝʩʦʚʝʨʰʝʥʥʳʭ 

ʛʨʠʙʦʚ ʠʟ ʨʦʜʘ Verticillium. ɻʨʠʙʳ ʵʪʦʛʦ ʨʦʜʘ ʤʦʛʫʪ ʧʦʨʘʞʘʪʴ ʪʘʢʞʝ ʭʚʦʡʥʳʝ ʧʦ-

ʨʦʜʳ (Picea, Pinus, Larix, Thuja), ʚʳʟʳʚʘʷ ʚʝʨʪʠʮʠʣʣʝʟʥʦʝ ʫʚʷʜʘʥʠʝ ʚ ʣʝʩʥʳʭ 

ʧʠʪʦʤʥʠʢʘʭ ʠ ʤʦʣʦʜʳʭ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨʘʭ.  

ʅʝʢʨʦʟ ʢʦʨʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʨʘʞʝʥʠʝʤ ʢʦʨʳ, ʣʫʙʘ, ʢʘʤʙʠʷ ʠ ʥʘʨʫʞ-

ʥʳʭ ʩʣʦʝʚ ʜʨʝʚʝʩʠʥʳ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʩʷ ʠʟʤʝʥʝʥʠʝʤ ʮʚʝʪʘ, ʦʪʤʠʨʘʥʠʝʤ ʧʦ-

ʨʘʞʝʥʥʳʭ ʪʢʘʥʝʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʚ ʥʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʛʨʠʙʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

(ʩʪʨʦʤ, ʩʧʦʨʦʥʦʰʝʥʠʡ). ɹʦʣʝʟʥʠ ʵʪʦʛʦ ʪʠʧʘ ʦʙʳʯʥʦ ʚʳʟʳʚʘʶʪ ʩʫʤʯʘʪʳʝ ʠ ʥʝʩʦ-

ʚʝʨʰʝʥʥʳʝ ʛʨʠʙʳ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʧʘʨʘʟʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʅʝʢʨʦʟʘ-

ʤʠ ʧʦʨʘʞʘʶʪʩʷ ʤʥʦʛʠʝ ʭʚʦʡʥʳʝ ʠ ʣʠʩʪʚʝʥʥʳʝ ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ ʠ ʢʫʩʪʘʨʥʠʢʠ 

ʚ ʧʠʪʦʤʥʠʢʘʭ, ʣʝʩʥʳʭ ʢʫʣʴʪʫʨʘʭ ʠ ʥʘʩʘʞʜʝʥʠʷʭ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʈʘʟʚʠʪʠʝ ʙʦ-

ʣʝʟʥʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʩʫʭʦʚʝʨʰʠʥʥʦʩʪʠ, ʦʪʤʠʨʘʥʠʶ ʚʝʪʚʝʡ ʢʨʦʥʳ ʠʣʠ 

ʚʩʝʛʦ ʜʝʨʝʚʘ. ʅʝʢʨʦʟʳ ʧʨʦʪʝʢʘʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʳʩʪʨʦ, ʚʳʟʳʚʘʷ ʛʠʙʝʣʴ ʜʝ-

ʨʝʚʴʝʚ ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʘ ʠʥʦʛʜʘ ï ʟʘ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ. ʉʪʝʧʝʥʴ ʚʨʝʜʦʥʦʩʥʦ-

ʩʪʠ ʥʝʢʨʦʟʦʚ ʥʝʦʜʠʥʘʢʦʚʘ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʘʨʝʘʣʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʨʝʚʝʩʥʦʡ 

ʧʦʨʦʜʳ ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ.  

ʅʝʢʨʦʟʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ 

ʬʦʥʜʘ. ʕʪʦ ʮʝʥʘʥʛʠʝʚʳʡ ʥʝʢʨʦʟ ʩʦʩʥʳ (ʚʦʟʙʫʜʠʪʝʣʴ ï ʩʫʤʯʘʪʳʡ ʛʨʠʙ 

Cenangium abietis ʩ ʢʦʥʠʜʠʘʣʴʥʦʡ ʩʪʘʜʠʝʡ Dothichiza ferruginosa), ʥʝʢʪʨʠʝʚʳʡ 

ʥʝʢʨʦʟ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ (ʚʦʟʙʫʜʠʪʝʣʴ ï ʩʫʤʯʘʪʳʡ ʛʨʠʙ Nectria cinnabarina ʩ 

ʢʦʥʠʜʠʘʣʴʥʦʡ ʩʪʘʜʠʝʡ Tubercularia vulgaris), ʜʦʪʠʭʠʮʠʝʚʳʡ ʥʝʢʨʦʟ ʪʦʧʦʣʷ (ʚʦʟ-

ʙʫʜʠʪʝʣʴ ʙʦʣʝʟʥʠ ï ʥʝʩʦʚʝʨʰʝʥʥʳʡ ʛʨʠʙ Dothichiza populea), ʩʫʤʯʘʪʘʷ ʩʪʘʜʠʷ ï 

Cryptodiaporthe populea ʠ ʜʨ.  

ʈʘʢʦʚʳʝ ʙʦʣʝʟʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʥʝʢʨʦʟʳ, ʧʦʨʘʞʝʥʠʝʤ ʢʦ-

ʨʳ, ʣʫʙʘ, ʢʘʤʙʠʷ ʠ ʟʘʙʦʣʦʥʥʦʡ ʜʨʝʚʝʩʠʥʳ. ʆʥʠ ʠʤʝʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʣʠʪʝʣʴ-

ʥʳʡ, ʭʨʦʥʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ (ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʣʝʪ), ʚʳʨʘʞʘʶʪʩʷ ʚ ʦʩʣʘʙ-

ʣʝʥʠʠ, ʯʘʩʪʠʯʥʦʤ ʠʣʠ ʧʦʣʥʦʤ ʦʪʤʠʨʘʥʠʠ ʧʦʨʘʞʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. ʅʘ ʩʪʚʦʣʘʭ ʠ 

ʚʝʪʚʷʭ ʟʘʨʘʞʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʦʙʨʘʟʫʶʪʩʷ ʨʘʟʣʠʯʥʦʡ ʚʝʣʠʯʠʥʳ ʷʟʚʳ, ʩʪʫʧʝʥʯʘ-

ʪʳʝ ʨʘʥʳ ʠʣʠ ʦʧʫʭʦʣʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʧʦʨʘʞʝʥʠʷ ʠ ʚʥʝʰʥʠʭ ʧʨʠ-

ʟʥʘʢʦʚ ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʨʘʢʦʚʳʭ ʙʦʣʝʟʥʝʡ: ʷʟʚʝʥʥʳʡ ʨʘʢ, ʩʪʫʧʝʥʯʘ-
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ʪʳʡ ʨʘʢ, ʩʤʦʣʷʥʦʡ ʨʘʢ, ʦʧʫʭʦʣʝʚʠʜʥʳʡ ʨʘʢ, ʤʦʢʨʳʡ ʨʘʢ. ʈʘʢʦʚʳʤʠ ʙʦʣʝʟʥʷʤʠ 

ʧʦʨʘʞʘʶʪʩʷ ʢʘʢ ʭʚʦʡʥʳʝ, ʪʘʢ ʠ ʣʠʩʪʚʝʥʥʳʝ ʧʦʨʦʜʳ. ɹʦʣʴʰʫʶ ʫʛʨʦʟʫ ʜʣʷ ʣʝʩʥʦ-

ʛʦ ʭʦʟʷʡʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʘʢʠʝ ʨʘʢʦʚʳʝ ʙʦʣʝʟʥʠ ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʢʘʢ ʩʤʦʣʷ-

ʥʦʡ ʨʘʢ (ʩʝʨʷʥʢʘ) ʩʦʩʥʳ (ʚʦʟʙʫʜʠʪʝʣʴ ï ʨʞʘʚʯʠʥʥʳʡ ʛʨʠʙ Cronartium flaccidum), 

ʨʞʘʚʯʠʥʥʳʡ ʨʘʢ (ʧʫʟʳʨʯʘʪʘʷ ʨʞʘʚʯʠʥʘ) ʩʦʩʥʳ (ʚʦʟʙʫʜʠʪʝʣʴ ï Cronartium 

ribicola), ʨʞʘʚʯʠʥʥʳʡ ʨʘʢ ʧʠʭʪʳ (ʚʦʟʙʫʜʠʪʝʣʴ ï Melampsorella caryophyllacearum 

=Melampsorella cerastii). ʆʱʫʪʠʤʳʡ ʚʨʝʜ ʣʝʩʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʥʘʥʦʩʠʪ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦ ʥʦʚʘʷ ʠ ʤʘʣʦʠʟʫʯʝʥʥʘʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʙʦʣʝʟʥʴ ï ʧʦʙʝʛʦʚʳʡ ʨʘʢ 

(ʩʢʣʝʨʦʜʝʨʨʠʦʟ) ʭʚʦʡʥʳʭ ʧʦʨʦʜ (ʚʦʟʙʫʜʠʪʝʣʴ ʙʦʣʝʟʥʠ ï ʩʫʤʯʘʪʳʡ ʛʨʠʙ Sclero-

derris lagerbergii, ʢʦʥʠʜʠʘʣʴʥʘʷ ʩʪʘʜʠʷ ï Brunchorstia pinea). ɺ ʣʠʩʪʚʝʥʥʳʭ ʥʘ-

ʩʘʞʜʝʥʠʷʭ ʦʧʘʩʥʳʤʠ ʨʘʢʦʚʳʤʠ ʙʦʣʝʟʥʷʤʠ ʷʚʣʷʶʪʩʷ ʯʝʨʥʳʡ ʨʘʢ ʦʩʠʥʳ (ʚʦʟʙʫ-

ʜʠʪʝʣʴ ï ʩʫʤʯʘʪʳʡ ʛʨʠʙ Hypoxylon pruinatum), ʪʠʨʦʩʪʨʦʤʦʟ ʣʠʧʳ (ʚʦʟʙʫʜʠʪʝʣʴ ï 

ʥʝʩʦʚʝʨʰʝʥʥʳʡ ʛʨʠʙ Stigmina compacta =Thyrostroma compactum).  

ɻʥʠʣʝʚʳʝ ʙʦʣʝʟʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʝʟʢʠʤ ʥʘʨʫʰʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ, ʨʘʩ-

ʧʘʜʦʤ ʪʢʘʥʝʡ ʧʦʨʘʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʡ. ɻʥʠʣʠ ʢʦʨʥʝʡ ʠ ʩʪʚʦʣʦʚ ʨʘʩʪʫʱʠʭ 

ʜʝʨʝʚʴʝʚ ʩʦʩʪʘʚʣʷʶʪ ʦʜʥʫ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʠ ʚʘʞʥʳʭ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʦʪʥʦ-

ʰʝʥʠʠ ʛʨʫʧʧ ʙʦʣʝʟʥʝʡ ʣʝʩʘ. ʇʨʠ ʧʦʨʘʞʝʥʠʠ ʜʝʨʝʚʴʝʚ ʛʥʠʣʝʚʳʤʠ ʙʦʣʝʟʥʷʤʠ ʫ 

ʥʠʭ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʨʝʟʢʦʝ ʥʘʨʫʰʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʝʜʫʱʝʝ ʢ 

ʩʥʠʞʝʥʠʶ ʧʨʠʨʦʩʪʘ, ʦʙʱʝʤʫ ʦʩʣʘʙʣʝʥʠʶ ʠ ʫʩʳʭʘʥʠʶ. ɺ ʥʘʩʘʞʜʝʥʠʷʭ, ʧʦʨʘ-

ʞʝʥʥʳʭ ʵʪʠʤʠ ʙʦʣʝʟʥʷʤʠ, ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʚʝʪʨʦʚʘʣ ʠ ʙʫʨʝʣʦʤ, ʯʪʦ ʧʨʠʚʦ-

ʜʠʪ ʢ ʨʘʩʧʘʜʫ ʥʘʩʘʞʜʝʥʠʡ, ʫʪʨʘʪʝ ʣʝʩʦʤ ʝʛʦ ʮʝʥʥʝʡʰʠʭ ʩʚʦʡʩʪʚ ʠ ʬʫʥʢʮʠʡ.  

ʉʪʚʦʣʦʚʳʝ ʠ ʢʦʨʥʝʚʳʝ ʛʥʠʣʠ ʭʚʦʡʥʳʭ ʠ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʚʳʟʳʚʘʶʪʩʷ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʙʘʟʠʜʠʘʣʴʥʳʤʠ ʛʨʠʙʘʤʠ (ʪʨʫʪʦʚʳʤʠ, ʢʦʨʪʠʮʠʝʚʳʤʠ ʠ ʘʛʘʨʠ-

ʢʦʚʳʤʠ). ɺʘʞʥʝʡʰʠʤʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʷʚʣʷʶʪʩʷ ʦʧʝʥʦʢ ʦʩʝʥ-

ʥʠʡ, ʠʣʠ ʥʘʩʪʦʷʱʠʡ (Armillariella mellea) ï ʚʦʟʙʫʜʠʪʝʣʴ ʙʝʣʦʡ ʟʘʙʦʣʦʥʥʦʡ ʛʥʠʣʠ 

ʢʦʨʥʝʡ ʭʚʦʡʥʳʭ ʠ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, Heterobasidion annosum ï ʚʦʟʙʫʜʠʪʝʣʴ ʧʝ-

ʩʪʨʦʡ ʷʤʯʘʪʦ-ʚʦʣʦʢʥʠʩʪʦʡ ʛʥʠʣʠ ʢʦʨʥʝʡ, ʪʨʫʪʦʚʠʢ ʐʚʝʡʥʠʮʘ (Phaeolus 

schweinitzii) ʠ ʜʨ. ɺʘʞʥʝʡʰʠʤʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʩʪʚʦʣʦʚʳʭ ʛʥʠʣʝʡ ʷʚʣʷʶʪʩʷ ʩʦ-

ʩʥʦʚʘʷ (Phellinus pini) ʠ ʝʣʦʚʘʷ (Ph. chrysoloma) ʛʫʙʢʘ, ʣʠʩʪʚʝʥʥʠʯʥʘʷ ʛʫʙʢʘ (Ph. 

ʦfficinalis), ʣʦʞʥʳʡ ʪʨʫʪʦʚʠʢ (Ph. igniarius), ʣʦʞʥʳʡ ʦʩʠʥʦʚʳʡ ʪʨʫʪʦʚʠʢ (Ph. 

tremulae) ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ.  

ʂʨʦʤʝ ʚʳʜʝʣʝʥʥʳʭ ʪʠʧʦʚ, ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʮʝʣʳʡ ʨʷʜ ʛʨʠʙʥʳʭ ʙʦʣʝʟʥʝʡ, 

ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʠʤʝʶʪ ʚʘʞʥʦʝ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʕʪʦ ï ʙʦʣʝʟʥʠ ʧʣʦʜʦʚ ʠ 

ʩʝʤʷʥ, ʙʦʣʝʟʥʠ ʚʩʭʦʜʦʚ, ʩʝʷʥʮʝʚ, ʩʘʞʝʥʮʝʚ ʠ ʤʦʣʦʜʳʭ ʨʘʩʪʝʥʠʡ ʚ ʧʠʪʦʤʥʠʢʘʭ 

ʠ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨʘʭ. ʂ ʠʭ ʯʠʩʣʫ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʨʞʘʚʯʠʥʫ, ʰʶʪʪʝ, ʧʷʪʥʠʩʪʦʩʪʠ.  

ʆʩʥʦʚʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʨʞʘʚʯʠʥʳ ʷʚʣʷʶʪʩʷ ʨʞʘʚʦ-ʙʫʨʳʝ ʦʨʘʥʞʝʚʦ-

ʞʝʣʪʳʝ ʠʣʠ ʪʝʤʥʦ-ʙʫʨʳʝ ʩʢʦʧʣʝʥʠʷ ʩʧʦʨ, ʢʦʪʦʨʳʝ ʚʳʩʪʫʧʘʶʪ ʥʘʨʫʞʫ ʯʝʨʝʟ 

ʨʘʟʨʳʚʳ ʧʦʢʨʦʚʥʳʭ ʪʢʘʥʝʡ ʨʘʩʪʝʥʠʡ. ʈʞʘʚʯʠʥʦʡ ʧʦʨʘʞʘʶʪʩʷ ʰʠʰʢʠ, ʭʚʦʷ, ʣʠ-

ʩʪʴʷ, ʚʝʪʚʠ ʠ ʩʪʚʦʣʳ. ɺʦʟʙʫʜʠʪʝʣʷʤʠ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʨʞʘʚʯʠʥʥʳʝ 

ʛʨʠʙʳ (ʧʦʨʷʜʦʢ Uredinales).  

ʐʠʰʢʠ ʝʣʠ ʧʦʨʘʞʘʶʪʩʷ ʪʘʢʠʤʠ ʛʨʠʙʘʤʠ, ʢʘʢ Chrysomyxa pirolata, Chryso-

myxa succinea ʠ Thekopsora areolata. ʄʥʦʛʠʝ ʚʠʜʳ ʨʞʘʚʯʠʥʥʠʢʦʚ ʧʦʨʘʞʘʶʪ 

ʭʚʦʶ. ʊʘʢ, ʥʘ ʭʚʦʝ ʝʣʠ ʧʘʨʘʟʠʪʠʨʫʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ Pucciniastrum ʠ 

Chrysomyxa, ʥʘ ʭʚʦʝ ʩʦʩʥʳ ï ʛʨʠʙʳ ʠʟ ʨʦʜʘ Coleosporium, ʭʚʦʝ ʣʠʩʪʚʝʥʥʠʮʳ ï 

ʛʨʠʙʳ ʠʟ ʨʦʜʦʚ Melampsoridium ʠ Melampsora, ʭʚʦʝ ʧʠʭʪʳ ï ʠʟ ʨʦʜʦʚ Uredinop-

sis, Milesina, Hyalopsora, Pucciniastrum.  
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ʇʷʪʥʠʩʪʦʩʪʴ ʚʳʨʘʞʘʝʪʩʷ ʚ ʦʪʤʠʨʘʥʠʠ (ʥʝʢʨʦʟʝ) ʪʢʘʥʝʡ ʦʪʜʝʣʴʥʳʭ ʫʯʘ-

ʩʪʢʦʚ ʧʦʨʘʞʝʥʥʦʛʦ ʦʨʛʘʥʘ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʠʭ ʦʢʨʘʩʢʠ ʠ ʩʪʨʫʢ-

ʪʫʨ,r ʘ ʪʘʢʞʝ ʧʦʷʚʣʝʥʠʝʤ ʥʘ ʥʠʭ ʩʧʦʨʦʥʦʰʝʥʠʡ ʧʘʪʦʛʝʥʘ. ʆʙʳʯʥʦ ʧʷʪʥʠʩʪʦ-

ʩʪʷʤʠ ʧʦʨʘʞʘʶʪʩʷ ʣʠʩʪʴʷ. ʄʘʩʩʦʚʦʝ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʝʡ ʵʪʦʛʦ ʪʠʧʘ ʧʨʠʚʦʜʠʪ ʢ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʟʘʩʳʭʘʥʠʶ ʠ ʦʧʘʜʝʥʠʶ ʣʠʩʪʴʝʚ, ʦʩʣʘʙʣʝʥʠʶ ʨʘʩʪʝʥʠʡ.  

ʐʶʪʪʝ ï ʵʪʦ ʙʦʣʝʟʥʴ ʭʚʦʡʥʳʭ ʧʦʨʦʜ. ɹʦʣʝʟʥʠ ʵʪʦʛʦ ʪʠʧʘ ʚʳʟʳʚʘʶʪʩʷ 

ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʛʨʠʙʦʚ ʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʮʚʝʪʘ, ʦʪʤʠʨʘʥʠʠ ʠ 

ʦʧʘʜʝʥʠʠ ʭʚʦʠ. ʅʘ ʧʦʨʘʞʝʥʥʦʡ ʭʚʦʝ ʦʙʨʘʟʫʶʪʩʷ ʩʧʦʨʦʥʦʰʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʷ. 

ʅʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳ ʚʠʜʳ Lophodermium seditiosum ʥʘ ʩʦʩʥʝ, L. macrosporum 

ʥʘ ʝʣʠ, L. nervisequum ʥʘ ʧʠʭʪʝ.  

ʂʨʦʤʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʪʠʧʦʚ ʙʦʣʝʟʥʝʡ, ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʚʳʜʝʣʠʪʴ ʟʘʙʦʣʝ-

ʚʘʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʩʣʦʞʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʧʨʠʟʥʘʢʦʚ, ʧʨʠʩʫʱʠʭ ʨʘʟʥʳʤ 

ʪʠʧʘʤ ʙʦʣʝʟʥʝʡ, ʠ ʪʘʢʞʝ ʠʤʝʶʱʝʝ ʙʦʣʴʰʦʝ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʕʪʦ ï ʧʦ-

ʣʝʛʘʥʠʝ ʚʩʭʦʜʦʚ ʠ ʩʝʷʥʮʝʚ. ɹʦʣʝʟʥʴ ʧʦʨʘʞʘʝʪ ʩʝʤʝʥʘ, ʧʨʦʨʦʩʪʢʠ ʠ ʚʩʭʦʜʳ ʚ 

ʚʦʟʨʘʩʪʝ ʜʦ 3ï4 ʥʝʜʝʣʴ. ɺʦʟʙʫʜʠʪʝʣʷʤʠ ʧʦʣʝʛʘʥʠʷ ʷʚʣʷʶʪʩʷ ʥʝʩʦʚʝʨʰʝʥʥʳʝ 

ʛʨʠʙʳ ʠʟ ʨʦʜʦʚ Fusarium (ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ), Alternaria, Botrytis, Rhizoctonia, 

Pythium, Verticillium. ʇʦʨʘʞʘʶʪʩʷ ʢʘʢ ʣʠʩʪʚʝʥʥʳʝ, ʪʘʢ ʠ ʭʚʦʡʥʳʝ ʧʦʨʦʜʳ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʨʘʞʘʝʤʳʤʠ ʦʨʛʘʥʘʤʠ ʠ ʪʠʧʘʤʠ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ 

ʙʦʣʝʟʥʠ ʧʨʠʥʷʪʦ ʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: 

 ʙʦʣʝʟʥʠ ʚʩʭʦʜʦʚ, ʩʝʷʥʮʝʚ, ʤʦʣʦʜʥʷʢʦʚ: 

 ʛʥʠʣʠ ʧʦʜʟʝʤʥʳʭ ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʡ; 

 ʙʦʣʝʟʥʠ ʭʚʦʠ ʠ ʧʦʙʝʛʦʚ; 

 ʙʦʣʝʟʥʠ ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ; 

 ʙʦʣʝʟʥʠ ʩʪʚʦʣʠʢʦʚ, ʧʦʙʝʛʦʚ ʠ ʚʝʪʚʝʡ; 

 ʙʦʣʝʟʥʠ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ: 

 ʩʦʩʫʜʠʩʪʳʝ ʠ ʥʝʢʨʦʟʥʦ-ʨʘʢʦʚʳʝ ʙʦʣʝʟʥʠ 

 ʛʥʠʣʝʚʳʝ ʙʦʣʝʟʥʠ ʩ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʥʘ ʢʦʨʥʝʚʳʝ ʠ ʩʪʚʦʣʦʚʳʝ ʛʥʠʣʠ.  

˻˿˻ˣ˩˹˹˻˿́ˮ ˤ̍̒ˤ˶˩˹ˮ̒ ˸ˮ˴˾˻˿˴˻˽ˮ̉˩˿˴ˮ̆ ˥˾ˮˣ˻ˤ  
ό˸ˮ˴˾˻˸ˮ̇˩́˻ˤύ ˹ˢ ˽˻˾ˢˬ˩˹˹̍̆ ˾ˢ˿́˩˹ˮ̒̆ 

˸͙͙ͪͦͣ͟ͼ͔ͭ· ͊͟͟ ͔ͦͣͨͦͤͤͭ͟· ͡ ͔ͫͤ·ͻ ͙͎͔͋ͦͦͼ͔͍ͤͦͦ͘ 

ʄʠʢʨʦʤʠʮʝʪʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʠʨʦʜʝ ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʨʘʟ-

ʥʳʭ ʩʫʙʩʪʨʘʪʘʭ. ʆʥʠ ʜʝʣʷʪʩʷ ʥʘ 2 ʵʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ: ʦʙʣʠʛʘʪʥʳʭ 

ʩʘʧʨʦʪʨʦʬʦʚ ʠ ʦʙʣʠʛʘʪʥʳʭ ʧʘʨʘʟʠʪʦʚ. ɼʣʷ ʦʙʣʠʛʘʪʥʳʭ ʩʘʧʨʦʪʨʦʬʦʚ ʠʩʪʦʯʥʠ-

ʢʦʤ ʧʠʪʘʥʠʷ ʩʣʫʞʠʪ ʤʝʨʪʚʳʡ ʦʨʛʘʥʠʯʝʩʢʠʡ ʩʫʙʩʪʨʘʪ. ɼʣʷ ʦʙʣʠʛʘʪʥʳʭ ʧʘʨʘʟʠʪʦʚ 

ï ʞʠʚʳʝ ʨʘʩʪʝʥʠʷ. ʄʝʞʜʫ ʥʠʤʠ ʠʤʝʶʪʩʷ ʧʝʨʝʭʦʜʥʳʝ ʬʦʨʤʳ ï ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ 

ʩʘʧʨʦʪʨʦʬʳ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ ʧʘʨʘʟʠʪʳ. ʇʝʨʚʳʝ ʦʙʳʯʥʦ ʚʝʜʫʪ ʧʘʨʘʟʠʪʠʯʝ-

ʩʢʠʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʥʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʢʘʢ ʩʘ-

ʧʨʦʪʨʦʬʳ. ɺʪʦʨʳʝ ʦʙʳʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʘʧʨʦʪʨʦʬʥʳʤ ʦʙʨʘʟʦʤ ʞʠʟʥʠ, ʥʦ 

ʤʦʛʫʪ ʞʠʪʴ ʠ ʢʘʢ ʧʘʨʘʟʠʪʳ.  

ɺʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʘʨʘʟʠʪʥʳʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʛʨʠʙʳ 

ʨʘʟʚʠʚʘʶʪʩʷ ʥʘ ʚʝʛʝʪʠʨʫʶʱʠʭ ʯʘʩʪʷʭ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʢʫʩʪʘʨʥʠʢʦʚ ʠ 

ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ. ʉʘʧʨʦʪʨʦʬʥʳʝ ï ʥʘ ʦʪʤʝʨʰʠʭ ʯʘʩʪʷʭ ʨʘʩʪʝʥʠʡ. ɺ ʤʝʞʚʝʛʝ-
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ʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʤʥʦʛʠʝ ʚʠʜʳ ʤʠʢʨʦʤʠʮʝʪʦʚ ʩʦʭʨʘʥʷʶʪʩʷ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʦʩʪʘʪʢʘʭ ʠʣʠ ʚ ʧʦʯʚʝ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʠʢʨʦʤʠʮʝʪʦʚ ʚ ʬʠʪʦʮʝʥʦʟʘʭ ʟʘʚʠʩʠʪ ʦʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʫʙʩʪʨʘʪʘ ʠ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʘ-

ʧʨʦʪʨʦʬʥʳʭ ʛʨʠʙʦʚ ʥʝ ʧʨʠʫʨʦʯʝʥʘ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʚʠʜʫ (ʠʣʠ ʨʦ-

ʜʫ) ʚʳʩʰʝʛʦ ʨʘʩʪʝʥʠʷ, ʧʦʵʪʦʤʫ ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʩʫʙʩʪʨʘʪʘʭ. ʇʘ-

ʨʘʟʠʪʥʳʝ ʛʨʠʙʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʨʠʫʨʦʯʝʥʳ ʣʠʙʦ ʢ ʦʜʥʦʤʫ, 

ʣʠʙʦ ʥʝʩʢʦʣʴʢʠʤ ʚʠʜʘʤ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ. ʇʦʵʪʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʭ ʯʘʩʪʦ ʟʘ-

ʚʠʩʠʪ ʦʪ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʳʩʰʝʛʦ ʨʘʩʪʝʥʠʷ.  

ɺʳʷʚʣʝʥʠʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘ ʜʝʨʝʚʴʷʭ ʠ ʢʫʩ-

ʪʘʨʥʠʢʘʭ, ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʢʦʤʧʣʝʢʩʥʳʭ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ 

ʧʨʦʮʝʩʩʝ ʤʦʥʠʪʦʨʠʥʛʘ. ʇʨʦʚʝʜʝʥʠʝ ʬʠʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ (ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦ-

ʛʦ) ʤʦʥʠʪʦʨʠʥʛʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʳʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʬʠʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʠ-

ʪʫʘʮʠʡ ʚ ʣʝʩʘʭ ʠ ʥʘ ʜʨʫʛʠʭ ʦʙʲʝʢʪʘʭ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʫʩʪʘʥʘʚ-

ʣʠʚʘʶʪ ʥʘʩʘʞʜʝʥʠʷ ʩ ʥʘʨʫʰʝʥʥʦʡ ʧʦʜ ʚʣʠʷʥʠʝʤ ʙʦʣʝʟʥʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʦʧ-

ʨʝʜʝʣʷʶʪ ʪʠʧ ʠ ʭʘʨʘʢʪʝʨ ʙʦʣʝʟʥʠ (ʠʥʬʝʢʮʠʦʥʥʳʡ ʠʣʠ ʥʝʠʥʬʝʢʮʠʦʥʥʳʡ), ʜʘʚ-

ʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ. ʉʣʝʜʫʶʱʠʡ ʦʙʷʟʘʪʝʣʴʥʳʡ ʵʪʘʧ ï ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʛʨʠʙʥʳʭ 

ʙʦʣʝʟʥʝʡ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʠ ʚʳʷʚʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʛʨʠʙʦʚ-ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʚ ʥʘʩʘʞʜʝʥʠʠ. ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʮʝʣʝʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʙʥʘʨʫʞʝʥʠʝ ʧʣʦʜʦʥʦʰʝʥʠʡ ʛʨʠʙʦʚ.  

ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʷʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʝʣʠʪʴ ʧʣʦʜʦʚʳʝ ʪʝʣʘ ʛʨʠʙʦʚ ʥʘ 

ʤʝʣʢʠʝ (ʧʦʨʦʰʠʩʪʳʝ ʠ ʚʦʡʣʦʯʥʳʝ ʥʘʣʝʪʳ, ʤʝʣʢʠʝ ʯʝʨʥʳʝ ʩʬʝʨʠʯʝʩʢʠʝ ʪʝʣʘ ʠ 

ʧʦʜʫʰʝʯʢʠ ʤʠʢʨʦʤʠʮʝʪʦʚ) ʠ ʢʨʫʧʥʳʝ ʧʣʦʜʦʚʳʝ ʪʝʣʘ ʤʘʢʨʦʤʠʮʝʪʦʚ (ʚ ʚʠʜʝ ʩʠ-

ʜʯ̫ʠʭ ʰʣʷʧʦʢ, ʨʘʩʧʨʦʩʪʝʨʪʳʭ ʧʣʝʥʦʢ, ʢʦʨʦʩʪʠʥʦʢ ʠ ʪ. ʧ.). ɹʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʝ ʠʤʝʶʪ ʧʣʦʜʦʥʦʰʝʥʠʷ ʤʠʢʨʦʤʠʮʝʪʦʚ, ʚʥʝʰʥʝ ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ 

ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʩʬʝʨʠʯʝʩʢʠʝ ʪʝʣʘ (ʯʝʯʝʚʠʮʝʦʙʨʘʟʥʳʝ, ʰʘʨʦʚʠʜʥʳʝ ʠ ʪ. ʜ.). 

ʊʘʢʠʝ ʧʣʦʜʦʥʦʰʝʥʠʷ ʪʠʧʠʯʥʳ ʧʨʠ ʦʪʤʠʨʘʥʠʠ ʭʚʦʠ ʦʪ ʰʶʪʪʝ, ʧʨʠ ʦʪʤʠʨʘʥʠʠ 

ʚʝʪʚʝʡ ʠ ʩʫʯʴʝʚ ʦʪ ʥʝʢʨʦʟʥʦ-ʨʘʢʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʪ. ʜ. 

ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʨʘʢʦʚʳʭ ʷʟʚ ʧʨʠʟʥʘʢʦʤ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʨʘʢʘ ʛʨʠʙʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʧʦʨʦʥʦʰʝʥʠʷ ʛʨʠʙʦʚ, ʠʤʝʶʱʠʝ ʚʠʜ ʦʢʨʘʰʝʥʥʳʭ ʧʫ-

ʟʳʨʝʡ, ʯʘʰʝʯʝʢ ʠ ʪ. ʧ. ʊʘʢ, ʧʨʠ ʨʘʢʝ-ʩʝʨʷʥʢʝ ʫ ʩʦʩʥʳ ʧʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʦʚ 

ʠʤʝʶʪ ʚʠʜ ʞʝʣʪʦʚʘʪʳʭ ʧʫʟʳʨʝʡ (ʵʮʠʜʠʝʚ); ʫ ʣʠʩʪʚʝʥʥʠʮʳ ʠ ʧʠʭʪʳ ʧʨʠ ʨʘʢʝ ʦʪ 

ʛʨʠʙʘ Dasyscypha spp. ʧʣʦʜʦʥʦʰʝʥʠʷ ʠʤʝʶʪ ʚʠʜ ʯʘʰʝʯʝʢ 2ï4 ʤʤ ʜʠʘʤʝʪʨʦʤ, 

ʩʠʜʷʱʠʭ ʥʘ ʦʯʝʥʴ ʢʦʨʦʪʢʦʡ ʥʦʞʢʝ; ʫ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʧʨʠ ʨʘʢʝ ʦʪ ʛʨʠʙʘ Nectria 

spp. ʦʙʨʘʟʫʶʪʩʷ ʦʙʠʣʴʥʳʝ ʧʣʦʜʦʥʦʰʝʥʠʷ ʚ ʚʠʜʝ ʪʸʤʥʦ-ʢʨʘʩʥʳʭ ʚʳʧʫʢʣʳʭ ʧʦ-

ʜʫʰʝʯʝʢ ʜʠʘʤʝʪʨʦʤ ʜʦ 2 ʤʤ; ʧʨʠ ʨʘʢʝ ʦʪ ʛʨʠʙʘ Valsa spp. ʧʣʦʜʦʥʦʰʝʥʠʷ ʚ ʚʠʜʝ 

ʚʳʧʫʢʣʳʭ, ʧʦʛʨʫʞʝʥʥʳʭ ʚ ʢʦʨʫ, ʯʝʨʥʳʭ ʧʦʜʫʰʝʯʝʢ; ʫ ʷʩʝʥʷ, ʩʦʩʥʳ, ʠʚʳ, ʨʷʙʠʥʳ, 

ʦʩʠʥʳ ʠ ʪʦʧʦʣʷ ʧʨʠ ʨʘʢʝ ʦʪ ʛʨʠʙʘ Cenangium spp. ʧʣʦʜʦʥʦʰʝʥʠʷ ʠʤʝʶʪ ʚʠʜ ʢʦ-

ʞʠʩʪʳʭ, ʜʠʘʤʝʪʨʦʤ 5ï10 ʤʤ, ʩʝʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʭ ʩʦʙʨʘʥʥʳʭ ʚ ʛʨʫʧʧʳ ʯʘʰʝ-

ʯʝʢ. ʇʣʦʜʦʚʳʝ ʪʝʣʘ ʛʨʠʙʦʚ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʙʳʯʥʦ ʚʦʢʨʫʛ ʨʘʢʦʚʦʡ ʷʟʚʳ ʠʣʠ ʥʘ 

ʦʪʤʝʨʰʝʡ ʜʨʝʚʝʩʠʥʝ ʠ ʣʫʙʝ.  

ʇʨʠʟʥʘʢʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʦʣʦʜʳʭ ʨʘʩʪʝʥʠʡ ʦʙʳʯʥʦ ʤʝʥʝʝ 

ʷʨʦ ʚʳʨʘʞʝʥʳ, ʯʝʤ ʫ ʚʟʨʦʩʣʳʭ ʜʝʨʝʚʴʝʚ. ʋ ʛʨʠʙʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʥʘʯʘʣʴʥʳʭ 

ʩʪʘʜʠʷʭ ʧʦʨʘʞʝʥʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ ʩʣʫʞʘʪ ʩʢʦʧʣʝʥʠʷ ʛʨʠʙʥʠʮʳ ʚ 

ʚʠʜʝ ʚʦʡʣʦʯʢʘ ʫ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ ʩʝʷʥʮʝʚ. ɽʩʣʠ ʚʩʭʦʜʳ ʧʦʨʘʞʝʥʳ ʬʫʟʘʨʠʫʤʘ-

ʤʠ, ʪʦ ʚʦʡʣʦʯʝʢ ʠʤʝʝʪ ʙʝʣʳʡ ʮʚʝʪ ʠʣʠ ʨʦʟʦʚʘʪʫʶ ʦʢʨʘʩʢʫ; ʝʩʣʠ ʦʥʠ ʧʦʨʘʞʝʥʳ 
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ʛʨʠʙʦʤ Alternaria spp., ʚʦʡʣʦʯʝʢ ʠʤʝʝʪ ʢʦʨʠʯʥʝʚʘʪʳʡ ʮʚʝʪ; ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʙʝʣʳʡ ʚʦʡʣʦʯʝʢ ʯʝʨʝʟ 2ï3 ʩʫʪ. ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʟʝʣʝʥʝʝʪ ï ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʪʦ, ʯʪʦ ʦʥ ʦʙʨʘʟʦʚʘʥ ʩʘʧʨʦʪʨʦʬʥʳʤʠ ʧʣʝʩʥʝʚʳʤʠ ʛʨʠʙʘʤʠ. ʕʪʦ ʤʦʞʝʪ ʧʨʦʠʩʭʦ-

ʜʠʪʴ ʧʨʠ ʧʦʣʝʛʘʥʠʠ ʥʝʧʘʨʘʟʠʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʣʠʙʦ ʢʦʛʜʘ ʵʪʠ ʛʨʠʙʳ ʧʦʩʝʣʠʣʠʩʴ 

ʫʞʝ ʧʦʩʣʝ ʦʪʤʠʨʘʥʠʷ ʚʩʭʦʜʦʚ.  

ʇʦʷʚʣʝʥʠʝ ʤʠʮʝʣʠʷ ʥʘ ʙʦʣʴʥʳʭ ʩʝʷʥʮʘʭ ʭʘʨʘʢʪʝʨʥʦ ʪʘʢʞʝ ʜʣʷ ʩʣʫʯʘʝʚ 

ʧʦʨʘʞʝʥʠʷ ʠʭ ʥʝʢʦʪʦʨʳʤʠ ʜʨʫʛʠʤʠ ʙʦʣʝʟʥʷʤʠ. ʇʨʠ ʧʦʨʘʞʝʥʠʠ ʙʦʣʝʟʥʴʶ 

çʩʥʝʞʥʦʝ ʰʶʪʪʝè, ʘ ʪʘʢʞʝ çʚʳʧʨʝʚʘʥʠʝʤè ʥʘ ʩʝʷʥʮʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʙʝʣʳʡ ʧʘʫ-

ʪʠʥʠʩʪʳʡ ʥʘʣʪy ʤʠʮʝʣʠʷ, ʚʩʢʦʨʝ ʠʩʯʝʟʘʶʱʠʡ. ʇʨʠ ʧʦʨʘʞʝʥʠʠ ʛʨʠʙʦʤ Herpotri-

chia ʭʚʦʷ ʧʦʢʨʳʪʘ ʯʝʨʥʦ-ʙʫʨʦʡ ʧʘʫʪʠʥʠʩʪʦʡ ʛʨʠʙʥʠʮʝʡ, ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʝʱʝ 

ʧʦʜ ʩʥʝʛʦʤ. ʇʨʠ ʥʝʢʦʪʦʨʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʥʘ ʧʦʨʘʞʝʥʥʳʭ ʩʝʷʥʮʘʭ ʦʙʨʘʟʫʶʪʩʷ 

ʩʢʣʝʨʦʮʠʠ ʛʨʠʙʘ. ʋ ʩʦʩʥʳ ʦʥʠ ʠʤʝʶʪ ʞʝʣʪʦʚʘʪʳʡ ʮʚʝʪ (ʧʦʟʜʥʝʝ ʪʝʤʥʝʶʱʠʡ) ʠ 

ʨʘʟʤʝʨ ʜʦ 2 ʤʤ ʚ ʧʦʧʝʨʝʯʥʠʢʝ, ʝʩʣʠ ʚʦʟʙʫʜʠʪʝʣʴ ʛʨʠʙ Typhula spp. (ʧʨʠ ʚʦʟʙʫ-

ʜʠʪʝʣʝ Botrytis spp. ï ʜʦ 3 ʤʤ ʠ ʚʦʟʙʫʜʠʪʝʣʝ Sclerotinia spp. ï ʜʦ 6 ʤʤ). ɹʦʣɹ-

ʰʠʥʩʪʚʦ ʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ, ʧʦʨʘʞʘʶʱʠʭ ʤʦʣʦʜʳʝ ʭʚʦʡʥʳʝ ʨʘʩʪʝʥʠʷ, ʦʪʥʦʩʷʪ-

ʩʷ ʢ ʤʠʢʨʦʤʠʮʝʪʘʤ ʠ ʦʙʨʘʟʫʶʪ ʤʝʣʢʠʝ ʧʣʦʜʦʥʦʰʝʥʠʷ (ʧʠʢʥʠʜʳ, ʧʝʨʠʪʝʮʠʠ), 

ʦʙʳʯʥʦ ʪʝʤʥʦ-ʙʫʨʦʡ, ʯʝʨʥʦʡ ʦʢʨʘʩʢʠ.  

ʈʷʜ ʛʨʠʙʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʙʦʣʝʟʥʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʭʦʨʦ-

ʰʦ ʟʘʤʝʪʥʳʭ ʷʨʢʠʭ ʧʣʦʜʦʥʦʰʝʥʠʡ. ʊʘʢ, ʫ ʩʦʩʥʳ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʠ çʩʦʩʥʦʚʳʤ 

ʚʝʨʪʫʥʦʤè ʦʙʨʘʟʫʶʪʩʷ ʦʨʘʥʞʝʚʳʝ ʧʦʜʫʰʝʯʢʠ, ʚʳʩʪʫʧʘʶʱʠʝ ʠʟ-ʧʦʜ ʣʦʧʥʫʚʰʝʛʦ 

ʵʧʠʜʝʨʤʠʩʘ ʧʦʨʘʞʝʥʥʦʛʦ ʧʦʙʝʛʘ. ʇʨʠ ʨʞʘʚʯʠʥʝ ʭʚʦʠ ʥʘ ʩʦʩʥʝ ʦʙʨʘʟʫʶʪʩʷ ʞʝʣ-

ʪʦʚʘʪʳʝ ʧʫʟʳʨʠ (ʵʮʠʜʠʠ) ʠ ʪ. ʜ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʘ ʤʦʣʦʜʳʭ ʨʘʩʪʝʥʠʷʭ 

ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʠ ʢʨʫʧʥʳʝ ʧʣʦʜʦʚʳʝ ʪʝʣʘ ʚʳʩʰʠʭ ʛʨʠʙʦʚ, ʥʘʧʨʠʤʝʨ ʥʘ ʩʦʩʥʝ, 

ʧʨʠ ʙʦʣʝʟʥʠ çʫʜʫʰʴʝ ʩʝʷʥʮʝʚè, ʚʳʟʳʚʘʝʤʦʤ ʛʨʠʙʦʤ Telephora spp.  

˴͙͔ͪ͊ͭ͟ ͍͔͔͙ͫ͒ͤΎ ͦ ͣͦͪͺ͎͙͙ͦͦ͡ ͙ ͙͎͙͙͋ͦͦ͡ ͙͙ͣͪͦͣ͟ͼ͔͍ͭͦ. 
͍͔͙͔̒ͤ͡ ͔ͨͦͣͦͪ͡ͺ͙ͣ͊͘ 

ɹʦʣʴʰʠʥʩʪʚʦ ʛʨʠʙʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʣʝʦʤʦʨʬʠʟʤʦʤ, ʪ. ʝ. ʩʧʦʩʦʙʥʦ-

ʩʪʴʶ ʧʨʦʭʦʜʠʪʴ ʚ ʩʚʦʝʤ ʦʥʪʦʛʝʥʝʟʝ ʙʦʣʝʝ ʯʝʤ ʦʜʥʫ ʩʪʘʜʠʠ ʩʧʦʨʦʥʦʰʝʥʠʷ. ʉʦ-

ʚʝʨʰʝʥʥʘʷ ʩʪʘʜʠʷ ʨʘʟʚʠʪʠʷ ʠʤʝʝʪ ʩʧʦʨʦʥʦʰʝʥʠʝ ʜʠʧʣʦʠʜʥʦʛʦ (ʧʦʣʦʚʦʛʦ) ʭʘ-

ʨʘʢʪʝʨʘ. ʅʝʩʦʚʝʨʰʝʥʥʘʷ ʩʪʘʜʠʷ ʨʘʟʚʠʪʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʧʦʨʦʥʦʰʝʥʠʷʤʠ 

ʛʘʧʣʦʠʜʥʦʛʦ (ʙʝʩʧʦʣʦʛʦ) ʭʘʨʘʢʪʝʨʘ. ʇʨʠ ʵʪʦʤ ʧʦʣʦʚʦʝ (ʚʳʩʰʝʝ) ʩʧʦʨʦʥʦʰʝʥʠʝ 

ʚʩʝʛʜʘ ʦʙʨʘʟʫʝʪʩʷ ʧʦ ʦʜʥʦʤʫ ʪʠʧʫ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʣʠʰʴ ʦʜʥʘʞʜʳ ʚ ʪʝʯʝʥʠʝ ʚʝ-

ʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʪʦʛʜʘ ʢʘʢ ʛʘʧʣʦʠʜʥʦʝ ʩʧʦʨʦʥʦʰʝʥʠʝ ʤʦʞʝʪ ʠʤʝʪʴ 4ï5 

ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʡ. ɻʨʠʙʳ ʚ ʮʝʣʦʤ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʛʘʧʣʦʠʜʥʳʝ ʦʨʛʘ-

ʥʠʟʤʳ, ʫ ʢʦʪʦʨʳʭ ʛʘʧʣʦʠʜʥʘʷ ʩʪʘʜʠʷ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʘ ʠ ʨʘʟʥʦʦʙʨʘʟʥʘ ʚ 

ʩʚʦʠʭ ʧʨʦʷʚʣʝʥʠʷʭ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʩʫʤʯʘʪʳʤ ʛʨʠʙʘʤ, ʫ ʢʦʪʦʨʳʭ ʢʦ-

ʥʠʜʠʘʣʴʥʳʝ (ʛʘʧʣʦʠʜʥʳʝ) ʩʪʘʜʠʠ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʦʨʤʘʭ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʧʦ-

ʚʪʦʨʥʳʭ ʧʦʢʦʣʝʥʠʷʭ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, ʦʙʳʯʥʦ ʚ ʪʝʯʝ-

ʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʪʦʛʜʘ ʢʘʢ ʜʠʧʣʦʠʜʥʘʷ ʩʪʘʜʠʷ ʧʦʷʚʣʷʝʪʩʷ ʥʘ 

ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ, ʢ ʦʩʝʥʠ, ʩʣʫʞʘ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʜʣʷ ʧʝʨʝʟʠʤʦʚʢʠ.  

ʇʦʵʪʦʤʫ ʚ ʧʨʘʢʪʠʢʝ ʣʝʩʦʟʘʱʠʪʳ ʢʦʥʠʜʠʘʣʴʥʳʝ ʩʪʘʜʠʠ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ 

ʣʝʪʥʠʤʠ, ʘ ʜʠʧʣʦʠʜʥʳʝ ï ʦʩʝʥʥʠʤʠ ʠʣʠ ʟʠʤʫʶʱʠʤʠ. ʇʨʠʯʝʤ ʛʘʧʣʦʠʜʥʳʝ (ʥʝ-

ʩʦʚʝʨʰʝʥʥʳʝ) ʩʪʘʜʠʠ ʦʙʳʢʥʦʚʝʥʥʦ ʚʝʜʫʪ ʧʘʨʘʟʠʪʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʘ ʜʠʧʣʦʠʜ-

ʥʳʝ (ʩʦʚʝʨʰʝʥʥʳʝ) ʩʪʘʜʠʠ ʨʘʟʚʠʚʘʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʢʘʢ ʩʘʧʨʦʪʨʦʬʳ. ʀʩʢʣʁ-
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ʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʣʠʰʴ ʨʞʘʚʯʠʥʥʳʝ ʛʨʠʙʳ, ʚʩʝ ʧʘʨʘʟʠʪʥʳʝ ʩʪʘʜʠʠ ʢʦʪʦʨʳʭ 

ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʜʠʧʣʦʠʜʥʦʤʫ ʧʦʢʦʣʝʥʠʶ. ɹʦʣʴʰʘʷ ʛʨʫʧʧʘ ʛʨʠʙʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʙʘʟʠʜʠʘʣʴʥʳʝ, ʠʤʝʝʪ ʷʚʥʦ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʜʠʧʣʦʠʜʥʦʝ ʧʦʢʦʣʝʥʠʝ, ʘ ʚ ʥʝʢʦʪʦ-

ʨʳʭ ʩʣʫʯʘʷʭ ʛʘʧʣʦʠʜʥʦʝ ʧʦʢʦʣʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʝʪ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʛʨʫʧʧʘ ʛʨʠʙʦʚ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʛʘʧʣʦʠʜʥʦʡ ʩʪʘʜʠʠ, 

ʜʘʚʘʷ ʪʦʣʴʢʦ ʢʦʥʠʜʠʘʣʴʥʳʝ ʧʣʦʜʦʥʦʰʝʥʠʷ. ʕʪʘ ʛʨʫʧʧʘ ʛʨʠʙʦʚ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘ-

ʥʠʝ ʥʝʩʦʚʝʨʰʝʥʥʳʭ (Deuteromycetes). ʋ ʚʳʩʰʠʭ ʛʨʠʙʦʚ, ʦʩʦʙʝʥʥʦ ʩʫʤʯʘʪʳʭ 

(Ascomycetes), ʢʦʥʠʜʠʘʣʴʥʳʝ ʩʪʘʜʠʠ ʠʤʝʶʪ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ, ʜʦʩʪʠʛʘʷ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ ʫ ʧʠʨʝʥʦʤʠʮʝʪʦʚ. ʂʦʥʠʜʠʘʣʴʥʳʝ ʩʪʘʜʠʠ ʫ 

ʛʨʠʙʦʚ ʵʪʦʡ ʛʨʫʧʧʳ ʠʤʝʶʪ 5 ʪʠʧʦʚ ʩʧʦʨʦʥʦʰʝʥʠʷ ï ʛʠʬʘʣʴʥʦʝ, ʢʦʨʝʤʠʠ, ʣʦʞʘ, 

ʧʩʝʚʜʦʧʠʢʥʠʜʠʘʣʴʥʦʝ ʠ ʧʠʢʥʠʜʠʘʣʴʥʦʝ.  

ʋ ʚʩʝʭ ʧʷʪʠ ʪʠʧʦʚ ʢʦʥʠʜʠʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʠ ʦʢʨʘʩʢʠ. ʆʜʠʥ 

ʠ ʪʦʪ ʞʝ ʚʠʜ ʩʫʤʯʘʪʦʛʦ ʛʨʠʙʘ ʤʦʞʝʪ ʠʤʝʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʝʩʢʦʣʴʢʦ ʢʦʥʠʜʠ-

ʘʣʴʥʳʭ ʪʠʧʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʥʝʢʦʪʦʨʳʭ ʛʨʠʙʦʚ ʚ ʮʠʢʣʝ ʨʘʟʚʠʪʠʷ ʠʤʝʪʁ ʥʝʩʢʦʣʴ-

ʢʦ ʬʦʨʤ ʘʥʘʣʦʛʠʯʥʦʛʦ ʪʠʧʘ (ʥʘʧʨʠʤʝʨ, ʧʠʢʥʠʜʠʘʣʴʥʦʛʦ, ʢʘʢ ʫ ʨʦʜʘ Cucurbitaria ʩ 

ʥʝʩʦʚʝʨʰʝʥʥʳʤʠ ʩʪʘʜʠʷʤʠ Phoma, Camarosporium, Dichomera ʠ ʜʨ.). ʅʝʟʘʚʠ-

ʩʠʤʦ ʦʪ ʨʘʟʥʦʦʙʨʘʟʠʷ ʢʦʥʠʜʠʘʣʴʥʳʭ ʩʪʘʜʠʡ, ʤʥʦʛʠʝ ʚʠʜʳ ʛʨʠʙʦʚ ʦʙʣʘʜʘʶʪ 

ʩʚʦʡʩʪʚʦʤ ʨʘʟʚʠʚʘʪʴ ʧʦʢʦʷʱʠʝʩʷ ʩʪʘʜʠʠ (ʦʠʜʠʠ, ʭʣʘʤʠʜʦʩʧʦʨʳ, ʩʢʣʝʨʦʮʠʠ ʠ ʪ. 

ʜ.), ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʳʞʠʚʘʥʠʶ.  

˻͋΅͊Ύ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ ͫͯͣ;͊ͭ·ͻ ͎͙͍ͪ͋ͦ 

ɸʩʢʦʤʠʮʝʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʚʳʩʰʠʤ ʛʨʠʙʘʤ ʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʠʟʰʠʭ, ʠʤʝʶʪ 

ʤʥʦʛʦʢʣʝʪʦʯʥʫʶ ʛʨʠʙʥʠʮʫ. ʋ ʩʫʤʯʘʪʳʭ ʛʨʠʙʦʚ ʚ ʠʭ ʮʠʢʣʝ ʨʘʟʚʠʪʠʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʣʦʚʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʩʧʦʨʘʤʠ, ʦʙʨʘʟʫʶʱʠʤʠʩʷ ʚ ʩʫʤʢʘʭ (ʘʩʢʘʭ). ʂʦʣʠʯʝʩʪʚʦ 

ʩʧʦʨ ʚ ʩʫʤʢʝ ï 8 (ʨʝʞʝ ʤʝʥʴʰʝ ʠʣʠ ʙʦʣʴʰʝ). ʉʫʤʯʘʪʦʝ ʩʧʦʨʦʥʦʰʝʥʠʝ ʨʘʟʚʠʚʘ-

ʝʪʩʷ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʧʦʢʦʣʝʥʠʠ, ʦʙʳʯʥʦ ʚ ʵʪʦʡ ʩʪʘʜʠʠ ʛʨʠʙʳ ʟʠʤʫʶʪ. ʇʦʯʪʠ ʫ 

ʚʩʝʭ ʩʫʤʯʘʪʳʭ ʛʨʠʙʦʚ ʠʤʝʝʪʩʷ ʠ ʢʦʥʠʜʠʘʣʴʥʦʝ ʩʧʦʨʦʥʦʰʝʥʠʝ, ʨʘʟʚʠʚʘʶʱʝʝʩʷ 

ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚ ʥʝʩʢʦʣʴʢʠʭ ʧʦʢʦʣʝʥʠʷʭ. ʇʦʵʪʦʤʫ ʤʘʩʩʦʚʦʝ ʟʘʨʘʞʝ-

ʥʠʝ ʨʘʩʪʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʢʦʥʠʜʠʷʤʠ. ɺ ʮʠʢʣ ʨʘʟʚʠʪʠʷ ʥʝʢʦ-

ʪʦʨʳʭ ʩʫʤʯʘʪʳʭ ʛʨʠʙʦʚ ʚʢʣʶʯʘʝʪʩʷ ʠ ʩʢʣʝʨʦʮʠʡ, ʥʘ ʢʦʪʦʨʦʤ ʧʦʩʣʝ ʝʛʦ ʧʝʨʝʟʠ-

ʤʦʚʢʠ ʦʙʨʘʟʫʝʪʩʷ ʩʫʤʯʘʪʦʝ ʩʧʦʨʦʥʦʰʝʥʠʝ.  

ʄʠʮʝʣʠʡ ʩʫʤʯʘʪʳʭ ʛʨʠʙʦʚ ʠʤʝʝʪ ʩʧʝʮʠʘʣʴʥʳʝ ʚʤʝʩʪʠʣʠʱʘ ï ʧʣʦʜʦʚʳʝ 

ʪʝʣʘ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʚʠʪʠʝ ʩʫʤʦʢ, ʩʦʜʝʨʞʘʱʠʭ ʘʩʢʦʩʧʦʨʳ, ʦʙʨʘʟʫʶ-

ʱʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʦʚʦʛʦ ʧʨʦʮʝʩʩʘ. ʋ ʘʩʢʦʤʠʮʝʪʦʚ ʦʪʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʪʠʧʳ ʧʣʦʜʦʚʳʭ ʪʝʣ: 

1) ʢʣʝʡʩʪʦʢʘʨʧʠʠ (ʢʣʝʡʩʪʦʪʝʮʠʠ) ï ʟʘʤʢʥʫʪʳʝ ʧʣʦʜʦʚʳʝ ʪʝʣʘ, ʩʦʜʝʨʞʘ-

ʱʠʝ ʩʫʤʢʠ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʦʣʦʩʪʠ ʢʣʝʡʩʪʦ-

ʢʘʨʧʠʷ ʙʝʟ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʨʷʜʢʘ ʠ ʙʝʟ ʧʘʨʘʬʠʟ ʤʝʞʜʫ ʥʠʤʠ (ʵʪʦ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʠ ʤʫʯʥʠʩʪʦ-ʨʦʩʷʥʳʭ ʛʨʠʙʦʚ ʧʦʨ̫ʜʢʘ Erysiphales); 

2) ʧʝʨʠʪʝʮʠʠ ï ʧʦʣʫʟʘʤʢʥʫʪʳʝ ʧʣʦʜʦʚʳʝ ʪʝʣʘ ʰʘʨʦʚʠʜʥʦʡ ʠʣʠ ʛʨʫʰʝʚʠʜ-

ʥʦʡ ʬʦʨʤʳ ʩ ʦʪʚʝʨʩʪʠʝʤ ʥʘ ʚʝʨʰʠʥʝ, ʩʦʜʝʨʞʘʱʠʝ ʵʣʣʠʧʪʠʯʝʩʢʠʝ ʠʣʠ ʙʫʣʘʚʦ-

ʚʠʜʥʳʝ ʩʫʤʢʠ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʩʦʙʨʘʥʳ ʚ ʧʫʯʦʢ, ʯʘʩʪʦ ʩ ʧʘʨʘʬʠʟʘʤʠ (ʵʪʦ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʠ ʧʠʨʝʥʦʤʠʮʝʪʦʚ ʧʦʨ̫ʜʢʦʚ Xylariales, Hypocreales ʠ ʜʨ.); 

3) ʧʩʝʚʜʦʪʝʮʠʠ ï ʩʧʦʨʦʥʦʩʷʱʠʝ ʩʫʤʢʠ ʦʙʨʘʟʫʶʪʩʷ ʠʟ ʘʩʢʦʛʝʥʥʳʭ ʛʠʬ ʚ ʦʩʦ-

ʙʳʭ ʧʦʣʦʩʪʷʭ ï ʣʦʢʫʣʘʭ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʩʧʣʝʪʝʥʠʠ ʤʠʮʝʣʠʷ ï ʘʩʢʦʩʪʨʦʤʝ ʠʣʠ 
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ʧʩʝʚʜʦʪʝʮʠʠ. ɺ ʢʘʞʜʦʡ ʣʦʢʫʣʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦ ʦʜʥʦʡ ʠʣʠ ʧʦ ʥʝʩʢʦʣʴʢʦ ʩʫʤʦʢ, ʣʦʢʫ-

ʣʳ ʚ ʩʪʨʦʤʝ ʦʪʜʝʣʝʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʣʦʪʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʤʠʮʝʣʠʷ. ɿʨʝʣʳʝ ʧʩʝʚ-

ʜʦʪʝʮʠʠ ʤʥʦʛʠʭ ʣʦʢʫʣʦʘʩʢʦʤʠʮʝʪʦʚ ʧʦ ʬʦʨʤʝ ʤʦʛʫʪ ʙʳʪʴ ʩʭʦʜʥʳ ʩ ʧʣʦʜʦʚʳʤʠ ʪʝ-

ʣʘʤʠ ʧʣʦʜʦʩʫʤʯʘʪrʭ ï ʢʣʝʩʪʦʪʝʮʠʷʤʠ, ʧʝʨʠʪʝʮʠʷʤʠ ʠ ʘʧʦʪʝʮʠʷʤʠ. ʆʩʥʦʚʥʳʝ ʧʦ-

ʨʷʜʢʠ Myriangiales, Dothideales, Pleosporales.  

4) ʘʧʦʪʝʮʠʠ ï ʦʪʢʨʳʪʳʝ ʧʣʦʜʦʚʳʝ ʪʝʣʘ ʙʦʢʘʣʦʚʠʜʥʦʡ ʠʣʠ ʯʘʰʝʚʠʜʥʦʡ 

ʬʦʨʤʳ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʛʠʤʝʥʠʡ ï ʩʣʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʠʣʠ 

ʙʫʣʘʚʦʚʠʜʥʳʭ ʩʫʤʦʢ ʠ ʧʘʨʘʬʠʟ (ʵʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʠʩʢʦʤʠʮʝʪʦʚ ʧʦʨʷʜʢʦʚ He-

lotiales, Pezizales, Rhytismatales ʠ ʜʨ).  

ʇʣʦʜʦʚʳʝ ʪʝʣʘ ʩʫʤʯʘʪʳʭ ʛʨʠʙʦʚ ʤʦʛʫʪ ʙʳʪʴ ʦʜʠʥʦʯʥʳʤʠ, ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʤʠ ʥʘ ʤʠʮʝʣʠʠ, ʠʣʠ ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʤʠ ʠ ʧʦʛʨʫʞʝʥʥʳʤʠ ʚ ʩʧʝʮʠʘʣʴʥʦʝ ʩʧʣʝ-

ʪʝʥʠʝ ʚʝʛʝʪʘʪʠʚʥʳʭ ʛʠʬ ï ʩʪʨʦʤʫ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʘʩʢʦʤʠʮʝʪʦʚ, 

ʠʤʝʶʱʠʭ ʧʣʦʜʦʚʳʝ ʪʝʣʘ ʪʠʧʘ ʧʝʨʠʪʝʮʠʝʚ. ʀʟ ʚʩʝʭ ʪʠʧʦʚ ʧʣʦʜʦʚʳʭ ʪʝʣ ʩʫʤʯʘ-

ʪʳʭ ʛʨʠʙʦʚ ʥʘʠʙʦʣʝʝ ʧʨʠʤʠʪʠʚʥʳ ʧʦ ʩʚʦʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʢʣʝʡʩʪʦʢʘʨʧʠʠ, ʪʘʢ ʢʘʢ 

ʦʥʠ ʤʝʥʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʬʫʥʢʮʠʠ ʨʘʩʩʝʠʚʘʥʠʷ ʩʧʦʨ. ʋ ʥʠʭ ʧʣʦʜʦʚʦʝ ʪʝʣʦ 

ʨʘʩʢʨʳʚʘʝʪʩʷ ʦʜʠʥ ʨʘʟ, ʦʩʚʦʙʦʞʜʘʷ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʪʘʤ ʩʫʤʢʠ, ʠʟ ʢʦʪʦʨʳʭ ʠ 

ʨʘʩʩʝʠʚʘʶʪʩʷ ʩʨʘʟʫ ʚʩʝ ʩʫʤʢʦʩʧʦʨʳ. ʇʝʨʠʪʝʮʠʠ, ʠʤʝʶʱʠʝ ʥʘ ʚʝʨʰʠʥʝ ʫʩʪʴʠʮʝ 

ʜʣʷ ʧʨʦʭʦʜʘ ʩʫʤʦʢ ʧʦ ʤʝʨʝ ʠʭ ʩʦʟʨʝʚʘʥʠʷ, ʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʘʢʪʠʚʥʦʤʫ 

ʨʘʟʙʨʘʩʳʚʘʥʠʶ ʩʧʦʨ, ʧʨʠʯʝʤ ʧʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ ʩʫʤʦʢ ʠ ʦʩʚʦʙʦʞʜʝʥʠʷ ʩʫʤ-

ʢʦʩʧʦʨ ʙʳʚʘʝʪ ʙʦʣʝʝ ʨʘʩʪʷʥʫʪ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʦʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʬʦʨʤʦʡ ʧʣʦ-

ʜʦʚʦʛʦ ʪʝʣʘ ʷʚʣʷʝʪʩʷ ʘʧʦʪʝʮʠʡ, ʪʘʢ ʢʘʢ ʛʠʤʝʥʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʦʪʢʨʳʪʦ ʠ ʰʠ-

ʨʦʢʠʤ ʩʣʦʝʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʦʜʦʚʦʛʦ ʪʝʣʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʦ-

ʜʫʢʮʠʶ ʩʧʦʨ ʠ ʠʭ ʘʢʪʠʚʥʦʝ ʚʳʙʨʘʩʳʚʘʥʠʝ.  

ɻʨʠʙʳ ʧʦʨʷʜʢʘ ʂʩʠʣʷʨʠʝʚʳʝ (Xylariales) ʦʙʨʘʟʫʶʪ ʧʣʦʜʦʚʳʝ ʪʝʣʘ ï ʧʝʨʠ-

ʪʝʮʠʠ, ʧʦʛʨʫʞʝʥʥʳʝ ʚ ʩʧʣʝʪʝʥʠʝ ʤʠʮʝʣʠʷ ï ʦʙʳʯʥʦ ʪʝʤʥʦʦʢʨʘʰʝʥʥʫʶ ʩʪʨʦʤʫ. 

ʆʥʘ ʤʦʞʝʪ ʠʤʝʪʴ ʬʦʨʤʫ ʰʘʨʘ, ʙʳʪʴ ʙʫʣʘʚʦʚʠʜʥʦʡ ʠʣʠ ʩʠʣʴʥʦ ʨʘʟʚʝʪʚʣʝʥʥʦʡ. 

ʉʪʨʦʤʘ ʚʠʜʦʚ ʛʠʧʦʢʩʠʣʦʥ ʟʘʤʝʪʥʘ ʚ ʚʠʜʝ ʤʝʣʢʠʭ, ʜʠʘʤʝʪʨʦʤ 0,5ï1 ʩʤ, ʙʫʨʦʚʘ-

ʪʳʭ ʠʣʠ ʯʝʨʥʳʭ ʰʘʨʠʢʦʚ ʥʘ ʦʪʤʝʨʰʠʭ ʚʝʪʚʷʭ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. ɼʣʷ ʛʨʠ-

ʙʦʚ ʧʦʨʷʜʢʘ ɻʠʧʦʢʨʝʡʥʳʭ (Hypocreales) ʭʘʨʘʢʪʝʨʥʳ ʧʝʨʠʪʝʮʠʠ, ʩʚʝʪʣʳʝ ʠʣʠ ʷʨ-

ʢʦ ʦʢʨʘʰʝʥʥʳʝ (ʞʝʣʪʳʝ, ʦʨʘʥʞʝʚʳʝ, ʢʨʘʩʥʳʝ). ʋ ʤʥʦʛʠʭ ʧʘʨʘʟʠʪʥʳʭ ʚʠʜʦʚ ʢʦ-

ʥʠʜʠʘʣʴʥʘʷ ʩʪʘʜʠʷ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʞʠʚʦʤ ʨʘʩʪʝʥʠʠ-ʭʦʟʷʠʥʝ, ʘ ʩʫʤʯʘʪʘʷ ï ʥʘ 

ʫʞʝ ʦʪʤʝʨʰʠʭ ʝʛʦ ʯʘʩʪʷʭ, ʪ. ʝ. ʚ ʩʘʧʨʦʪʨʦʬʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʀʟ ʣʦʢʫʣʦʘʩʢʦʤʠʮʝʪʦʚ ʛʨʠʙʳ ʧʦʨʷʜʢʘ ɼʦʪʠʜʝʡʥʳʝ (Dothideales) ʬʦʨʤʠ-

ʨʫʶʪ ʦʚʘʣʴʥʳʝ ʠʣʠ ʙʫʣʘʚʦʚʠʜʥʳʝ ʩʫʤʢʠ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʚ ʣʦʢʫʣʘʭ ʧʫʯʢʦʤ 

ʠʣʠ ʩʣʦʝʤ. ɸʩʢʦʩʪʨʦʤʳ ʦʙʳʯʥʦ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳ, ʰʘʨʦʚʠʜʥʳʝ, ʪʝʤʥʦʦʢʨʘʰʝʥ-

ʥʳʝ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʛʦ ʧʦʨʷʜʢʘ ʦʙʳʯʥʦ ʩʘʧʨʦʪʨʦʬʳ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪ-

ʢʘʭ ʣʠʙʦ ʧʘʨʘʟʠʪʳ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ. ɼʣʷ ʧʘʨʘʟʠʪʥʳʭ ʚʠʜʦʚ ʭʘʨʘʢʪʝʨʥʦ ʨʘʟʚʠ-

ʪʠʝ ʘʩʢʦʩʪʨʦʤ ʥʘ ʦʧʘʚʰʝʡ ʣʠʩʪʚʝ, ʦʙʳʯʥʦ ʥʘ ʤʝʩʪʝ ʢʦʥʠʜʠʘʣʴʥʳʭ ʩʧʦʨʦʥʦʰʝ-

ʥʠʡ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘ ʞʠʚʦʤ ʨʘʩʪʝʥʠʠ-ʭʦʟʷʠʥʝ. ʋ ʧʦʨʷʜʢʘ ʇʣʝʦʩʧʦʨʦʚʳʝ 

(Pleosporales) ʘʩʢʦʩʪʨʦʤʳ ʰʘʨʦʚʠʜʥʳʝ ʠʣʠ ʩʣʝʛʢʘ ʧʨʠʧʣʶʩʥʫʪʳʝ, ʯʘʩʪʦ ʧʝʨʠ-

ʪʝʮʠʝʚʠʜʥʳʝ, ʪʝʤʥʦʦʢʨʘʰʝʥʥʳʝ. ɺ ʣʦʢʫʣʘʭ ʨʘʟʚʠʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʮʠʣʠʥʜʨʠ-

ʯʝʩʢʠʭ ʩʫʤʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʣʦʝʤ. ʕʪʦ ï ʩʘʧʨʦʪʨʦʬʳ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪ-

ʢʘʭ ʠ ʧʘʨʘʟʠʪʳ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ.  

ɼʣʷ ʛʨʠʙʦʚ ʧʦʨʷʜʢʘ ɻʝʣʦʮʠʝʚʳʝ (Helotiales) ʭʘʨʘʢʪʝʨʥʳ ʪʠʧʠʯʥʳʝ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʳʝ ʘʧʦʪʝʮʠʠ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʙʩʪʨʘʪʘ, ʩʪʨʦʤʳ ʠʣʠ ʩʢʣʝ-

ʨʦʮʠʝʚ. ʂ ɻʝʣʦʮʠʝʚʳʤ ʦʪʥʦʩʠʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʘʨʘʟʠʪʥʳʭ ʜʠʩʢʦʤʠʮʝʪʦʚ.  
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ɸʧʦʪʝʮʠʠ ʧʦʨʷʜʢʘ ʇʝʮʠʮʠʝʚʳʝ (Peziziales) ʪʠʧʠʯʥʳ ʧʦ ʩʪʨʦʝʥʠʶ ï ʯʘʝh-

ʚʠʜʥʳʝ, ʨʝʞʝ ʩ ʚʳʧʫʢʣʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʩʚʝʪʣʳʝ ʠʣʠ ʷʨʢʦʦʢʨʘʰʝʥʥʳʝ, ʨʝʞʝ 

ʢʦʨʠʯʥʝʚʳʝ ʠʣʠ ʯʝʨʥʳʝ. ʇʦʨʷʜʦʢ ʈʠʪʠʟʤʦʚʳʝ (Rhytismatales) ï ʥʝʙʦʣʴʰʘʷ 

ʛʨʫʧʧʘ ʧʘʨʘʟʠʪʦʚ ʥʘ ʣʠʩʪʴʷʭ ʠ ʩʪʝʙʣʷʭ ʨʘʩʪʝʥʠʡ ʠʣʠ ʩʘʧʨʦʪʨʦʬʦʚ ʥʘ ʨʘʩʪʠ-

ʪʝʣʴʥʦʤ ʦʧʘʜʝ, ʛʜʝ ʦʥʠ ʦʙʨʘʟʫʶʪ ʯʝʨʥʳʝ ʧʷʪʥʘ.  

˻͋΅͊Ύ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ ͔͍͔ͤͫͦͪ΄͔ͤͤ·ͻ ό͊ͤ͊ͣͦͪͺͤ·ͻύ ͎ͪ ͙͍͋ͦ 

ʂ ʥʝʩʦʚʝʨʰʝʥʥʳʤ (ʘʥʘʤʦʨʬʥʳʤ) ʦʪʥʦʩʷʪʩʷ ʛʨʠʙʳ ʩ ʢʣʝʪʦʯʥʳʤ ʤʠʮʝʣʠ-

ʝʤ. ɺ ʭʦʜʝ ʵʚʦʣʶʮʠʠ ʦʥʠ ʫʪʨʘʪʠʣʠ ʧʦʣʦʚʫʶ ʩʪʘʜʠʶ (ʩʫʤʯʘʪʫʶ ʠʣʠ ʨʝʞʝ ʙʘʟʠ-

ʜʠʘʣʴʥʫʶ) ʠ ʨʘʟʤʥʦʞʘʶʪʩʷ ʪʦʣʴʢʦ ʙʝʩʧʦʣʳʤ ʧʫʪʝʤ ï ʢʦʥʠʜʠʷʤʠ ʠʣʠ ʚʝʛʝʪʘ-

ʪʠʚʥʳʤ ʧʦʯʢʦʚʘʥʠʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʠʜʳ ʵʪʦʡ ʛʨʫʧʧʳ ʩʚʷʟʘʥʳ ʧʨʦʠʩʭʦʞʜʝ-

ʥʠʝʤ ʩ ʘʩʢʦʤʠʮʝʪʘʤʠ ʠ ʙʘʟʠʜʠʦʤʠʮʝʪʘʤʠ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʥʦʚʘʷ, ʥʘʭʦ-

ʜʷʱʘʷʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʪʘʥʦʚʣʝʥʠʷ, ʵʚʦʣʶʮʠʦʥʥʘʷ ʚʝʪʚʴ ʛʨʠʙʦʚ. ʕʚʦʣʶʮʠʷ ʛʨʫʧ-

ʧʳ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʥʠʜʠʘʣʴʥʦʛʦ ʘʧʧʘʨʘ-

ʪʘ ï ʦʩʥʦʚʥʦʛʦ ʦʨʛʘʥʘ ʨʘʟʤʥʦʞʝʥʠʷ. ʋ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ (ʦʜʥʘʢʦ, ʜʘʣʝʢʦ ʥʝ ʫ 

ʚʩʝʭ ʚʠʜʦʚ ʵʪʦʡ ʛʨʫʧʧʳ) ʫʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʙʝʩʧʦʣʳʤ ʩʧʦʨʦʥʦʰʝʥʠʝʤ 

(ʘʥʘʤʦʨʬʘʤʠ) ʠ ʧʦʣʦʚʦʡ ʩʪʘʜʠʝʡ (ʪʝʣʝʦʤʦʨʬʦʡ). ɸʥʘʤʦʨʬʥʳʝ ʛʨʠʙʳ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʠʨʦʜʝ. ʆʥʠ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʛʨʫʧʧ ʛʨʠʙʦʚ: ʧʦʯʚʝʥʥʳʭ, ʢʩʠʣʦʬʠʣʴʥʳʭ (ʦʙʠʪʘʶʱʠʭ ʥʘ ʜʨʝʚʝʩʠʥʝ), ʧʘʨʘʟʠʪʦʚ 

ʨʘʩʪʝʥʠʡ. ʂ ʧʦʩʣʝʜʥʝʡ ʛʨʫʧʧʝ ʦʪʥʦʩʠʪʩʷ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʚʠʜʦʚ, 

ʚʳʟʳʚʘʶʱʠʭ ʙʦʣʝʟʥʠ ʨʘʩʪʝʥʠʡ.  

ʇʦ ʩʪʨʦʝʥʠʶ ʢʦʥʠʜʠʘʣʴʥʦʛʦ ʩʧʦʨʦʥʦʰʝʥʠʷ ʘʥʘʤʦʨʬʥʳʝ, ʠʣʠ ʥʝʩʦʚʝʨ-

ʰʝʥʥʳʝ, ʛʨʠʙʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 3 ʬʦʨʤʘʣʴʥʳʭ ʢʣʘʩʩʘ. ʂʣʘʩʩ Hyphomycetes 

ʩ ʧʦʨʷʜʢʦʤ Hyphomycetales ʚʢʣʶʯʘʝʪ ʚʠʜʳ ʩʦ ʩʚʦʙʦʜʥʳʤʠ, ʧʨʦʩʪʳʤʠ ʠʣʠ ʚʝʪ-

ʚʷʱʠʤʠʩʷ ʢʦʥʠʜʠʝʥʦʩʮʘʤʠ, ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ ʥʘ ʤʠʮʝʣʠʠ ʠʣʠ ʦʜʠʥʦʯʥʦ, ʠʣʠ 

ʧʣʦʪʥʳʤʠ ʧʫʯʢʘʤʠ (ʢʦʨʝʤʠʷʤʠ), ʠʣʠ ʩʦʝʜʠʥʝʥʥʳʤʠ ʚ ʧʦʜʫʰʝʯʢʠ (ʩʧʦʨʦʜʦʭʠʠ). 

ɻʠʬʦʤʠʮʝʪʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 4 ʩʝʤʝʡʩʪʚʘ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʩʪʨʦʝʥʠʶ ʠ 

ʦʢʨʘʩʢʝ ʢʦʥʠʜʠʝʥʦʩʮʝʚ ʠ ʢʦʥʠʜʠʡ: ʄʦʥʠʣʠʝʚʳʝ, ɼʝʤʘʮʠʝʚʳʝ, ʉʪʠʣʴʙʝʣʣʦʚʳʝ 

ʠ ʊʫʙʝʨʢʫʣʷʨʠʝʚʳʝ. ʋ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ ʄʦʥʠʣʠʝʚʳʝ ʤʠʮʝʣʠʡ, ʢʦʥʠ-

ʜʠʝʥʦʩʮʳ ʠ ʢʦʥʠʜʠʠ ʙʝʩʮʚʝʪʥʳʝ, ʠʥʦʛʜʘ ʢʦʥʠʜʠʠ ʤʦʛʫʪ ʙʳʪʴ ʦʢʨʘʰʝʥʳ, ʥʦ ʤʠ-

ʮʝʣʠʡ ʠ ʢʦʥʠʜʠʝʥʦʩʮʳ ʙʝʩʮʚʝʪʥʳʝ ʚʩʝʛʜʘ. ʂʦʥʠʜʠʝʥʦʩʮʳ ʦʜʠʥʦʯʥʳʝ ʠʣʠ ʩʦʙ-

ʨʘʥʳ ʥʝʙʦʣʴʰʠʤʠ ʨʳʭʣʳʤʠ ʛʨʫʧʧʘʤʠ.  

ʋ ʛʨʠʙʦʚ ʩʝʤʝʡʩʪʚʘ ɼʝʤʘʮʠʝʚʳʝ ʤʠʮʝʣʠʡ, ʢʦʥʠʜʠʝʥʦʩʮʳ ʠ ʢʦʥʠʜʠʠ ʪʝʤ-

ʥʦʦʢʨʘʰʝʥʥʳʝ ï ʦʣʠʚʢʦʚʳʝ, ʢʦʨʠʯʥʝʚʳʝ, ʙʫʨʳʝ, ʯʝʨʥʳʝ. ʂʦʥʠʜʠʝʥʦʩʮʳ ʦʜʠ-

ʥʦʯʥʳʝ ʠʣʠ ʩʦʙʨʘʥʳ ʥʝʙʦʣʴʰʠʤʠ ʨʳʭʣʳʤʠ ʛʨʫʧʧʘʤʠ. ʉʝʤʝʡʩʪʚʦ ʚʢʣʶʯʘʝʪ ʨʷʜ 

ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʚʠʜʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʦʧʘʩʥʳʝ ʙʦʣʝʟʥʠ ʨʘʩʪʝʥʠʡ. ʋ ʛʨʠʙʦʚ ʩʝ-

ʤʝʡʩʪʚʘ ʊʫʙʝʨʢʫʣʷʨʠʝʚʳʝ ʢʦʥʠʜʠʘʣʴʥʳʝ ʩʧʦʨʦʥʦʰʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ 

ʧʦʜʫʰʝʯʝʢ ʨʘʟʣʠʯʥʦʡ ʦʢʨʘʩʢʠ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʢʦʥʠʜʠʝʥʦʩʮʝʚ. 

ʂʦʥʠʜʠʠ ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʦ ʦʢʨʘʩʢʝ, ʬʦʨʤʝ ʠ ʩʪʨʦʝʥʠʶ. ʅʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʝ 

ʧʘʪʦʛʝʥʳ ʨʘʩʪʝʥʠʡ ʦʪʥʦʩʷʪʩʷ ʢ ʨʦʜʘʤ ʌʫʟʘʨʠʫʤ ʠ ʊʫʙʝʨʢʫʣʷʨʠʷ.  

ʂʣʘʩʩ ʎʝʣʦʤʠʮʝʪʦʚ (Coelomycetes) ʚʢʣʶʯʘʝʪ ʚʠʜʳ ʩ ʩʦʙʨʘʥʥʳʤʠ ʚ ʛʨʫʧ-

ʧʳ ʢʦʥʠʜʠʝʥʦʩʮʘʤʠ. ʇʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 2 ʧʦʨʷʜʢʘ ï ʄʝʣʘʥʢʦʥʠʝʚʳʝ (Melanco-

niales) ʠ ʉʬʝʨʦʧʩʠʜʥʳʝ, ʠʣʠ ʇʠʢʥʠʜʠʘʣʴʥʳʝ (Sphaeropsidales, Pycnidiales). 

ʄʝʣʘʥʢʦʥʠʝʚʳʝ ʩʦʜʝʨʞʘʪ ʚʠʜʳ, ʢʦʥʠʜʠʝʥʦʩʮʳ ʢʦʪʦʨʳʭ ʩʦʙʨʘʥʳ ʧʣʦʪʥʳʤ ʩʣʦ-

ʝʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʧʣʝʪʝʥʠʷ ʛʠʬ ï ʣʦʞʘ. ʉʨʝʜʠ ʥʠʭ ʚ ʦʩʥʦʚʥʦʤ ʩʘʧʨʦʪʨʦʬʳ 
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ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʘʭ ʠ ʧʘʨʘʟʠʪʳ ʨʘʩʪʝʥʠʡ. ʄʝʣʘʥʢʦʥʠʝʚʳʝ ʚʳʟʳʚʘʶʪ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʷʪʥʠʩʪʦʩʪʠ ʠ ʘʥʪʨʘʢʥʦʟʳ ʨʘʩʪʝʥʠʡ. ʋ ʛʨʠʙʦʚ ʧʦʨʷʜʢʘ ʉʬʝ-

ʨʦʧʩʠʜʥʳʝ, ʠʣʠ ʇʠʢʥʠʜʠʘʣʴʥʳʝ, ʢʦʥʠʜʠʠ ʦʙʨʘʟʫʶʪʩʷ ʚʥʫʪʨʠ ʰʘʨʦʚʠʜʥʳʭ ʠʣʠ 

ʛʨʫʰʝʚʠʜʥʳʭ ʚʤʝʩʪʠʣʠʱ ï ʧʠʢʥʠʜ, ʩ ʦʪʚʝʨʩʪʠʝʤ ʥʘ ʚʝʨʰʠʥʝ. ɺ ʧʠʢʥʠʜʝ ʬʦʨ-

ʤʠʨʫʝʪʩʷ ʩʣʦʡ ʪʦʥʢʠʭ ʢʦʥʠʜʠʝʥʦʩʮʝʚ, ʦʙʨʘʟʫʶʱʠʭ ʢʦʥʠʜʠʠ ʠʣʠ ʧʠʢʥʦʩʧʦʨʳ. 

ʂʦʥʠʜʠʠ ʚ ʧʠʢʥʠʜʘʭ ʦʙʳʯʥʦ ʧʦʛʨʫʞʝʥʳ ʚ ʩʣʠʟʴ ʠ ʚʳʭʦʜʷʪ ʥʘʨʫʞʫ ʧʨʠ ʝʝ ʥʘʙʫ-

ʭʘʥʠʠ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʉʬʝʨʦʧʩʠʜʥʳʭ ʛʨʠʙʦʚ ʩʘʧʨʦʪʨʦʬʳ, ʥʦ ʩʨʝʜʠ ʥʠʭ ʤʥʦʛʦ ʠ 

ʧʘʨʘʟʠʪʦʚ ʨʘʩʪʝʥʠʡ. ʉʠʤʧʪʦʤʳ ʧʦʨʘʞʝʥʠʷ ʵʪʠʤʠ ʛʨʠʙʘʤʠ ï ʧʷʪʥʠʩʪʦʩʪʠ, ʥʝʢ-

ʨʦʟʳ, ʫʩʳʭʘʥʠʷ. ʆʙʱʠʡ ʧʨʠʟʥʘʢ ʟʘʙʦʣʝʚʘʥʠʷ ï ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʧʦʨʘʞʝʥʥʳʭ 

ʯʘʩʪʷʭ ʨʘʩʪʝʥʠʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʠʢʥʠʜ ʚ ʚʠʜʝ ʙʫʛʦʨʢʦʚ ʠʣʠ ʯʝʨʥʳʭ ʪʦʯʝʢ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʦʜʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʵʪʦʤʫ ʧʦʨʷʜʢʫ, ʨʘʟʣʠʯʘʶʪʩʷ ʩʪʨʦʝʥʠʝʤ, 

ʬʦʨʤʦʡ ʠ ʦʢʨʘʩʢʦʡ ʢʦʥʠʜʠʡ.  

ʋ ʛʨʠʙʦʚ ʩʝʤʝʡʩʪʚʘ ʉʬʝʨʦʧʩʠʜʥʳʝ ʧʠʢʥʠʜʳ ʪʝʤʥʦʦʢʨʘʰʝʥʥʳʝ, ʰʘʨʦ-

ʚʠʜʥʳʝ, ʞʝʩʪʢʠʝ, ʢʦʞʠʩʪʳʝ, ʩ ʫʩʪʴʠʮʝʤ ʠʣʠ ʟʘʤʢʥʫʪʳʝ, ʩʚʦʙʦʜʥʳʝ ʠʣʠ ʧʦʛʨʫ-

ʞʝʥʥʳʝ ʚ ʩʫʙʩʪʨʘʪ. ɼʣʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳ ʛʨʠʙʳ ʨʦʜʦʚ ʌʦ-

ʤʘ, ʉʬʝʨʦʧʩʠʩ, ɼʠʧʣʦʜʠʷ, ʎʠʪʦʩʧʦʨʘ. ɻʨʠʙʳ ʨʦʜʘ ʌʦʤʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʰʘ-

ʨʦʚʠʜʥʳʤʠ, ʵʣʣʠʧʩʦʠʜʘʣʴʥʳʤʠ, ʧʦʛʨʫʞʝʥʥʳʤʠ ʚ ʩʫʙʩʪʨʘʪ, ʨʝʞʝ ʚʳʩʪʫʧʘʶʱʠ-

ʤʠ, ʧʠʢʥʠʜʘʤʠ ʠ ʦʜʥʦʢʣʝʪʦʯʥʳʤʠ ʙʝʩʮʚʝʪʥʳʤʠ ʢʦʥʠʜʠʷʤʠ. ɼʣʷ ʛʨʠʙʦʚ ʨʦʜʘ 

ʉʬʝʨʦʧʩʠʩ ʭʘʨʘʢʪʝʨʥʳ ʰʘʨʦʚʠʜʥʳʝ ʧʠʢʥʠʜʳ, ʷʡʮʝʚʠʜʥʳʝ ʪʝʤʥʦʦʢʨʘʰʝʥʥʳʝ 

ʧʠʢʥʦʩʧʦʨʳ. ɼʣʷ ʨʦʜʘ ɼʠʧʣʦʜʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʚʫʭʢʣʝʪʦʯʥʳʝ ʦʢʨʘʰʝʥʥʳʝ ʢʦʥʠ-

ʜʠʠ. ʋ ʨʦʜʘ ʎʠʪʦʩʧʦʨʘ ʢʦʥʠʜʠʠ ʦʜʥʦʢʣʝʪʦʯʥʳʝ, ʤʝʣʢʠʝ, ʠʟʦʛʥʫʪʳʝ, ʙʝʩʮʚʝʪ-

ʥʳʝ. ʇʠʢʥʠʜʳ ʦʙʨʘʟʫʶʪʩʷ ʚ ʩʪʨʦʤʘʭ, ʧʦʛʨʫʞʝʥʥʳʭ ʚ ʪʢʘʥʴ ʩʫʙʩʪʨʘʪʘ. ɺʠʜʳ ʨʦ-

ʜʘ ʎʠʪʦʩʧʦʨʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʥʠʜʠʘʣʴʥʳʝ ʩʪʘʜʠʠ ʘʩʢʦʤʠʮʝʪʦʚ ʩʝʤʝʡʩʪ-

ʚʘ ɺʘʣʴʩʦʚʳʝ. ʕʪʠ ʛʨʠʙʳ ʚʳʟʳʚʘʶʪ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ 

ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ ï ʮʠʪʦʩʧʦʨʦʟ, ʠʣʠ ʫʩʳʭʘʥʠʝ ʚʝʪʚʝʡ.  

˸ˢ˶˻ˮ˭̂̉˩˹˹̍˩ ˣ˻˶˩˭˹ˮ ˿˩̒˹̇˩ˤ ˮ ˿ˢˬ˩˹̇˩ˤ  
̆ˤ˻˯˹̍̆ ˽˻˾˻˨ ˤ ˶˩˿˹̍̆ ˽ˮ́˻˸˹ˮ˴ˢ̆ 

˴͔͍ͦͪͤ͊Ύ ͎͙ͤ͡ΈΣ ͔ͤͪͦ͘͟ ͔͚ͦͪͤ͟ ͔ͫΎͤͼ͔͍ ͻ͍͚ͦͤ·ͻ ͨͦͪͦ͒ 
(Black foot disease, root rot or necrosis)  

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ ʛʨʠʙ Cylindrocarpon destructans (Zins.) 

Scholten (= C. radicicola Wollenw.). 

ʊʝʣʝʦʤʦʨʬʘ: Neonectria radicicola (Gerlach et Nilsson) Mantiri et Samuels.  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ɽʣʴ ʝʚʨʦʧʝʡʩʢʘʷ, ʠʣʠ ʦʙʳʢʥʦʚʝʥʥʘʷ (Picea abies = P. 

excelsa), ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Pinus sylvestris).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʂʦʨʥʝʚʘʷ ʛʥʠʣʴ, 

ʠʣʠ ʥʝʢʨʦʟ ʢʦʨʥʝʡ ʩʝʷʥʮʝʚ ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʚʳʟʳʚʘʝʤʘʷ Cylindrocarpon destruc-

tans, ʷʚʣʷʝʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ. ɼʣʷ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʦʚ ʝʚʨʦ-

ʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʛʨʠʙ ʷʚʣʷʝʪʩʷ ʤʘʣʦʠʟʚʝʩʪʥʳʤ ʧʘʪʦʛʝʥʦʤ. ɿʘʙʦʣʝʚʘʥʠʝ 

ʦʙʥʘʨʫʞʝʥʦ ʚ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʤ ʨʘʡʦʥʝ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (ʄʦʩʢʦʚʩʢʘʷ ʠ ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʠ). ɺ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʛʨʠʙ 

ʨʘʥʝʝ ʬʠʢʩʠʨʦʚʘʣʩʷ ʚ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʠ ʮʚʝʪʦʯʥʳʭ ʭʦʟʷʡʩʪʚʘʭ. ʀʤʝʶʪʩʷ ʫʢʘ-
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ʟʘʥʠʷ, ʯʪʦ Cylindrocarpon destructans ʥʘʡʜʝʥ ʥʘ ʩʝʷʥʮʘʭ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʚ ʧʠ-

ʪʦʤʥʠʢʘʭ ʨʷʜʘ ʨʝʛʠʦʥʦʚ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ɻʨʠʙ ʠʟʚʝʩʪʝʥ ʚ ɽʚʨʦʧʝ, ʛʜʝ ʧʦʨʘʞʘʝʪ Picea 

abies (ʐʚʝʮʠʷ, ʇʦʣʴʰʘ), Pinus strobus, Larix leptolepis (ɸʥʛʣʠʷ, ʀʪʘʣʠʷ), Pinus 

sylvestris, Quercus sp., Fraxinus sp. (ɻʝʨʤʘʥʠʷ), Populus sp. (ʇʦʣʴʰʘ), ʘ ʪʘʢʞʝ ʚ 

ʂʘʥʘʜʝ ʥʘ Pseudotsuga menziesii, Pinus sylvestris (ɹʨʠʪʘʥʩʢʘʷ ʂʦʣʫʤʙʠʷ), Pinus 

banksiana, Caragana arborescens (ʉʘʩʢʘʯʝʚʘʥ). ʅʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʈʦʩʩʠʝʡ ʪʝʨ-

ʨʠʪʦʨʠʷʭ ʙʳʣ ʥʘʡʜʝʥ ʚ ɻʨʫʟʠʠ ʥʘ ʩʝʷʥʮʘʭ Castanea sativa.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ʇʦ ʩʪʝʧʝʥʠ ʚʨʝʜʘ Cylindrocarpon destructans ʩʦʧʦʩʪʘ-

ʚʠʤ ʩ ʛʨʠʙʦʤ Fusarium oxysporum. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʝʷʥʮʝʚ ʠ ʩʘʞʝʥʮʝʚ ʝʣʠ ʚ 

ʦʪʢʨʳʪʦʤ ʠ ʟʘʢʨʳʪʦʤ ʛʨʫʥʪʝ (ʪʝʧʣʠʮʳ) ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʧʦʩʝʚʦʚ Cylindrocarpon 

destructans ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʦʷʚʣʷʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʙʦʣʴʥʳʝ ʨʘʩʪʝʥʠʷ, ʟʘʪʝʤ 

ʦʙʨʘʟʫʶʪʩʷ ʦʙʰʠʨʥʳʝ ʦʯʘʛʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʠʩʭʦʜʠʪ ʩʧʣʦʰʥʦʝ ʧʦʨʘʞʝʥʠʝ ʠ 

ʛʠʙʝʣʴ ʩʝʷʥʮʝʚ ʠ ʩʘʞʝʥʮʝʚ, ʯʪʦ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ʊʚʝʨʩʢʦʡ 

ʦʙʣʘʩʪʠ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ɺʠʟʫʘʣʴʥʦ ʧʦʨʘʞʝʥʠʝ ʛʨʠʙʦʤ ʭʚʦʡʥʳʭ ʧʦ-

ʨʦʜ ʚ ʥʘʯʘʣʝ ʚʝʩʥʳ ʚʳʛʣʷʜʠʪ ʢʘʢ ʩʣʘʙʦʝ ʧʦʞʝʣʪʝʥʠʝ ʢʦʥʮʦʚ ʧʦʙʝʛʦʚ ʥʘ ʫʯʘʩʪ-

ʢʘʭ ʧʦʩʝʚʦʚ. ɼʘʣʝʝ ʭʚʦʷ, ʥʘʯʠʥʘʷ ʩ ʢʦʥʯʠʢʦʚ, ʠʥʪʝʥʩʠʚʥʦ ʞʝʣʪʝʣʘ, ʟʘʪʝʤ ʙʫʨʝ-

ʣʘ ʠ ʟʘʩʳʭʘʣʘ, ʚʝʨʭʫʰʝʯʥʳʝ ʧʦʯʢʠ ʧʦʛʠʙʘʣʠ. ɺ ʠʪʦʛʝ ʨʘʩʪʝʥʠʝ ʟʘʩʳʭʘʣʦ ʠ ʛʠʙ-

ʣʦ (ʨʠʩ. 1).  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ Cylindrocarpon destructans ʧʨʦʠʩʭʦʜʠʪ ʚ ʢʦʨ-

ʥʷʭ. ɻʨʠʙ ʚʳʟʳʚʘʝʪ ʢʦʨʥʝʚʫʶ ʛʥʠʣʴ ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʛʠʙʝʣʴ ʩʝʷʥʮʝʚ ʠ ʩʘʞʝʥʮʝʚ. 

ʅʘ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ ʨʘʩʪʝʥʠʡ, ʚʥʘʯʘʣʝ ʥʘ ʪʦʥʢʠʭ ʢʦʨʝʰʢʘʭ, ʟʘʪʝʤ ʥʘ ʩʪʝʨʞʥʝ-

ʚʳʭ, ʚʧʣʦʪʴ ʜʦ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ, ʦʙʨʘʟʫʶʪʩʷ ʢʦʨʠʯʥʝʚʳʝ ʧʷʪʥʘ ʤʝʨʪʚʳʭ ʪʢʘʥʝʡ. ʅʘ 

ʧʷʪʥʘʭ ʬʦʨʤʠʨʫʶʪʩʷ ʩʧʦʨʦʥʦʰʝʥʠʷ ʛʨʠʙʘ ï ʩʧʦʨʦʜʦʭʠʠ, ʧʦʭʦʞʠʝ ʥʘ ʩʚʝʪʣʳʝ ʢʘ-

ʧʝʣʴʢʠ ʚʦʩʢʘ ʠ ʭʦʨʦʰʦ ʟʘʤʝʪʥʳʝ ʚ ʣʫʧʫ ʥʘ ʦʙʨʘʟʮʘʭ ʩ ʦʙʥʘʞʝʥʥʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩ-

ʪʝʤʦʡ (ʨʠʩ. 2 ʠ 3). ʂʦʥʠʜʠʘʣʴʥʳʝ ʩʧʦʨʦʥʦʰʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʥʘ ʤʠʢʨʦ- 

ʠ ʤʘʢʨʦʢʦʥʠʜʠʠ. ʄʠʢʨʦʢʦʥʠʜʠʠ ʦʜʥʦʢʣʝʪʦʯʥʳʝ, ʤʘʢʨʦʢʦʥʠʜʠʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, 

ʙʝʩʮʚʝʪʥʳʝ, ʧʨʷʤʳʝ, ʩ ʟʘʢʨʫʛʣʝʥʥʳʤʠ ʢʦʥʮʘʤʠ ʠ 1ï3 ʧʝʨʝʛʦʨʦʜʢʘʤʠ, 35ï40 6ï8 

ʤʢʤ, ʦʯʝʥʴ ʦʙʠʣʴʥʳʝ (ʨʠʩ. 4).  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ɻʨʠʙ ʧʨʠʩʫʪʩʪʚʫʝʪ ʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʜʝʣʝʥ ʠʟ ʣʝʩʥʳʭ 

ʧʦʯʚ, ʦʩʦʙʝʥʥʦ ʠʟ ʧʦʯʚ ʧʠʪʦʤʥʠʢʦʚ (ʰʢʦʣʴʥʳʝ ʦʪʜʝʣʝʥʠʷ), ʘ ʪʘʢʞʝ ʠʟ ʣʝʩʥʦʡ 

ʧʦʜʩʪʠʣʢʠ. ʈʦʩʪ ʤʠʮʝʣʠʷ ʚ ʧʦʯʚʝ ʠʛʨʘʝʪ ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʚʳʞʠʚʘʥʠʠ ʛʨʠʙʘ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʝʛʦ ʥʘ ʥʦʚʳʝ ʨʘʩʪʝʥʠʷ. Cylindrocarpon destructans ʩʧʦʩʦʙʝʥ 

ʧʝʨʚʳʤ ʠʟ ʧʦʯʚʝʥʥʳʭ ʛʨʠʙʦʚ ʦʩʚʘʠʚʘʪʴ ʪʦʥʢʠʝ ʙʦʢʦʚʳʝ ʢʦʨʝʰʢʠ (ʢʦʨʥʝʚʳʝ ʚʦ-

ʣʦʩʢʠ). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʝʛʦ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʙʳʩʪ-

ʨʳʤ ʨʦʩʪʦʤ ʤʠʮʝʣʠʷ ʠ ʧʨʦʨʘʩʪʘʥʠʝʤ ʢʦʥʠʜʠʡ. ɻʨʠʙ ʩʧʦʩʦʙʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ-

ʦʨʛʘʥʠʯʝʩʢʠʡ ʠ ʦʨʛʘʥʠʯʝʩʢʠʡ ʘʟʦʪ ʠ ʨʘʩʪʠ ʥʘ ʤʘʣʦʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ, ʯʪʦ ʧʦ-

ʟʚʦʣʷʝʪ ʝʤʫ ʦʩʚʘʠʚʘʪʴ ʥʦʚʳʝ ʧʦʯʚʝʥʥʳʝ ʩʫʙʩʪʨʘʪʳ. ɼʣʷ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʛʨʠʙ 

ʧʨʝʜʧʦʯʠʪʘʝʪ ʩʚʝʞʠʝ ʩʣʘʙʦʢʠʩʣʳʝ ʧʦʯʚʳ, ʠʩʯʝʟʘʝʪ ʚ ʧʝʨʠʦʜ ʟʘʩʫʭ. ɺ ʧʦʯʚʘʭ 

ʜʣʠʪʝʣʴʥʦ ʩʦʭʨʘʥʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʬʦʨʤʝ ʭʣʘʤʠʜʦʩʧʦʨ, ʧʦʩʢʦʣʴʢʫ ʠ ʤʠʮʝʣʠʡ 

ʛʨʠʙʘ, ʠ ʢʦʥʠʜʠʠ ʣʠʟʠʨʫʶʪʩʷ ʢʦʨʠʥʦʙʘʢʪʝʨʠʷʤʠ. Cylindrocarpon destructans ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʤʠʨʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʫʤʝʨʝʥʥʳʭ ʟʦʥʘʭ, ʭʘʨʘʢʪʝʨʝʥ 

ʜʣʷ ʤʥʦʛʠʭ ʦʢʫʣʴʪʫʨʝʥʥʳʭ ʧʦʯʚ. ʀʥʬʝʢʮʠʷ ʨʘʟʥʦʩʠʪʩʷ ʧʨʦʪʦʯʥʦʡ ʚʦʜʦʡ ï ʜʦʞ-

ʜʝʚʦʡ ʠ ʧʨʠ ʦʙʠʣʴʥʦʤ ʧʦʣʠʚʝ, ʘ ʪʘʢʞʝ ʧʦʯʚʝʥʥʳʤʠ ʥʝʤʘʪʦʜʘʤʠ (ʢʦʨʥʝʚʳʤʠ ʠ 

ʩʪʝʙʣʝʚʳʤʠ).  
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ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʅʝʦʙʭʦʜʠʤ ʪʱʘʪʝʣʴʥʳʡ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝ-

ʩʢʠʡ ʜʦʩʤʦʪʨ ʚʳʨʘʱʠʚʘʝʤʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʝʛʦ ʚʳʙʨʘʢʦʚʢʘ ʚ ʩʣʫ-

ʯʘʝ ʟʘʨʘʞʝʥʠʷ ʙʦʣʝʟʥʴʶ. ɺ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ, ʛʜʝ ʚʳʨʘʱʠʚʘʝʪʩʷ ʧʦʩʘʜʦʯ-

ʥʳʡ ʤʘʪʝʨʠʘʣ ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʝʞʝʛʦʜʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ. 

ɺʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ Cylindrocarpon destructans ʚ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ʮʝʥ-

ʪʨʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʝʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʥʘ ʏʝʨʥʦʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʂʘʚʢʘʟʘ. ʈʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʝ ʛʨʠʙʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʛʠʙʝʣʠ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ ʭʚʦʡʥʳʭ ʠ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʚ ʧʠʪʦʤʥʠʢʘʭ, ʧʦʩʢʦʣʴʢʫ ʤʝʨʳ ʙʦʨʴʙʳ ʩ 

ʟʘʙʦʣʝʚʘʥʠʝʤ, ʧʨʠʯʠʥʷʝʤʳʤ Cylindrocarpon destructans, ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʙʠʦʣʦʛʠʶ ʛʨʠʙʘ, ʩʦʚʧʘʜʘʶʱʫʶ ʚ ʠʟʚʝʩʪʥʦʡ ʩʪʝʧʝʥʠ ʩ 

ʙʠʦʣʦʛʠʝʡ ʬʫʟʘʨʠʫʤʦʚ, ʤʝʨʳ ʙʦʨʴʙʳ ʩ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʚʳʟʳʚʘʝʤʳʤ Cylindro-

carpon destructans, ʤʦʛʫʪ ʙʳʪʴ ʘʥʘʣʦʛʠʯʥʳʤʠ ʩ ʟʘʱʠʪʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ 

ʧʨʦʪʠʚ ʬʫʟʘʨʠʦʟʦʚ.  

͙̅ͭͦͺͭͦͪͦ͘Σ ͎͙ͤ͡Έ ͔ͤ͊͒ͣͤ͘·ͻ ;͔͚͊ͫͭ ͔ͫΎͤͼ͔͍  
(Phytophthora root disease, Phytophthora collar disease)  

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʶʪ ʛʨʠʙʳ Phytophthora cactorum (Leb. et 

Cohn) Schroet. (=Ph. omnivora de By.); Phytophthora cinnamomi Bonds.  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. Phytophthora cactorum ʧʦʨʘʞʘʝʪ ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ ʠʟ 

ʩʝʤʝʡʩʪʚ Fagaceae (Fagus orientalis, F. silvatica, Quercus robur), Pinaceae (Pinus 

silvestris, Cedrus deodara, Picea exelsa), Cupressaceae (Thuja occidentalis, Cu-

pressus sempervirens), Rosaceae (Malus domestica). Phytophthora cinnamomi ʧʦ-

ʨʘʞʘʝʪ ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ ʠʟ ʩʝʤʝʡʩʪʚ Fagaceae (Quercus robur, Q. suber, Cas-

tanea sativa), Juglandaceae (Juglans regia).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʌʠʪʦʬʪʦʨʦʟ, 

ʠʣʠ ʛʥʠʣʴ ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʝʡ ʩʝʷʥʮʝʚ, ʚʳʟʳʚʘʝʤʘʷ Phytophthora cactorum, ʦʙ-

ʥʘʨʫʞʝʥʘ ʚ ʖʞʥʦ-ʪʘʝʞʥʦʤ ʨʘʡʦʥʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙ-

ʣʘʩʪʴ); ʃʝʩʦʩʪʝʧʥʦʤ ʨʘʡʦʥʝ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ɺʦʨʦ-

ʥʝʞʩʢʘʷ, ʉʘʨʘʪʦʚʩʢʘʷ, ʂʫʨʩʢʘʷ ʦʙʣʘʩʪʠ); ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤ ʛʦʨʥʦʤ ʨʘʡʦʥʝ 

(ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ); ʇʨʠʘʤʫʨʩʢʦ-ʇʨʠʤʦʨʩʢʦʤ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʤ 

ʨʘʡʦʥʝ (ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ). ɿʘʙʦʣʝʚʘʥʠʝ, ʚʳʟʳʚʘʝʤʦʝ Phytophthora cinnamomi, 

ʦʙʥʘʨʫʞʝʥʦ ʚ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤ ʛʦʨʥʦʤ ʨʘʡʦʥʝ (ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. Phytophthora cactorum ʦʙʥʘʨʫʞʝʥʘ ʚ ʩʪʨʘʥʘʭ 

ɽʚʨʦʧʳ ʧʦʚʩʝʤʝʩʪʥʦ, ʢʨʦʤʝ ʪʦʛʦ ʥʘʡʜʝʥʘ ʚ ʀʨʘʥʝ, ʀʥʜʠʠ, ʂʠʪʘʝ, ʂʦʨʝʝ, ʗʧʦ-

ʥʠʠ, ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ (ʂʘʥʘʜʘ, ʉʐɸ), ʖʞʥʦʡ ɸʤʝʨʠʢʝ, ɸʚʩʪʨʘʣʠʠ, ɸʬʨʠʢʝ, 

ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ. ʉʦʚʤʝʩʪʥʦ Ph. cactorum ʠ Ph. ʩinnamomi ʚʩʪʨʝʯʘʶʪʩʷ ʚ ɽʚʨʦʧʝ 

(ɻʝʨʤʘʥʠʷ, ɹʝʣʴʛʠʷ, ɸʥʛʣʠʷ, ɻʦʣʣʘʥʜʠʷ, ʇʦʨʪʫʛʘʣʠʷ, ʀʩʧʘʥʠʷ, ʀʪʘʣʠʷ), ʘ ʪʘʢʞʝ ʚ 

ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ (ʂʘʥʘʜʘ, ʉʐɸ), ʄʝʢʩʠʢʝ, ɸʬʨʠʢʝ, ɸʚʩʪʨʘʣʠʠ, ʅʦʚʦʡ ɿʝʣʘʥ-

ʜʠʠ. ʅʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʈʦʩʩʠʝʡ ʪʝʨʨʠʪʦʨʠʷʭ Phytophthora ʦʙʥʘʨʫʞʝʥʘ ʚ ɻʨʫ-

ʟʠʠ, ɸʨʤʝʥʠʠ, ʋʢʨʘʠʥʝ ʠ ʂʘʟʘʭʩʪʘʥʝ.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʚʠʜʳ ʨʦʜʘ Phytophthora ʷʚʣʷʶʪʩʷ ʬʠʪʦ-

ʧʘʪʦʛʝʥʘʤʠ, ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ ʚʨʝʜʦʥʦʩʥʳʭ ʟʘʙʦʣʝʚʘ-

ʥʠʡ ʨʘʩʪʝʥʠʡ ï ʬʠʪʦʬʪʦʨʦʟʦʚ. ʄʘʩʩʦʚʳʝ ʬʠʪʦʬʪʦʨʦʟʳ, ʢʘʢʦʡ ʙʳ ʚʠʜ ʠʭ ʥʝ ʚʳʟʳ-



21 

ʚʘʣ, ʥʘʥʦʩʷʪ ʢʦʣʦʩʩʘʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ. ʆʜʥʠ ʚʠʜʳ ʬʠʪʦʬʪʦʨʳ ʙʦʣʝʝ 

ʚʨʝʜʦʥʦʩʥʳ ʚ ʪʨʦʧʠʯʝʩʢʦʡ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʦʡ ʟʦʥʘʭ, ʜʨʫʛʠʝ ï ʚ ʫʤʝʨʝʥʥʦʡ ʟʦʥʝ.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ ʬʠʪʦʬʪʦʨʦʟʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʛʠʙʝʣʠ ʦʪʜʝʣʴʥʳʭ 

ʨʘʩʪʝʥʠʡ ʠ ʩʥʠʞʝʥʠʠ ʢʘʯʝʩʪʚʘ ʧʣʦʜʦʚ, ʥʦ ʠ ʚ ʨʝʟʢʦʤ ʥʘʨʫʰʝʥʠʠ ʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʨʘʥʥʝʤ ʩʪʘʨʝʥʠʠ ʨʘʩʪʝʥʠʡ, ʠʭ ʥʠʟʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʦʨʘʞʝ-

ʥʠʠ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʉʠʤʧʪʦʤʳ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʬʠ-

ʪʦʬʪʦʨʦʚʳʤʠ ʛʨʠʙʘʤʠ, ʯʘʩʪʦ ʧʨʠʥʠʤʘʶʪ ʟʘ ʧʨʠʟʥʘʢʠ ʜʨʫʛʠʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦ-

ʣʝʟʥʝʡ ʠʣʠ ʧʨʠʧʠʩʳʚʘʶʪ ʚʦʟʜʝʡʩʪʚʠʶ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ɺʥʝʰʥʠʝ ʧʨʦ-

ʷʚʣʝʥʠʷ ʬʠʪʦʬʪʦʨʦʟʦʚ ʦʯʝʥʴ ʠʟʤʝʥʯʠʚʳ ʠ ʟʘʚʠʩʷʪ ʦʪ ʫʩʣʦʚʠʡ ʩʨʝʜʳ. ʂ ʪʦʤʫ 

ʞʝ ʬʠʪʦʬʪʦʨʦʚʳʝ ʛʨʠʙʳ ʷʚʣʷʶʪʩʷ ʧʝʨʚʠʯʥʳʤʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʙʦʣʝʟʥʝʡ ʨʘʩ-

ʪʝʥʠʡ, ʧʦʟʚʦʣʷʷ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʨʘʟʚʠʚʘʪʴʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʛʨʠʙʥʳʤ ʠ ʙʘʢ-

ʪʝʨʠʘʣʴʥʳʤ ʠʥʬʝʢʮʠʷʤ, ʪʘʢʠʤ ʢʘʢ ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʚʠʣʪ, ʬʫʟʘʨʠʦʟ, ʩʝʨʘʷ ʛʥʠʣʴ. 

ʇʨʠ ʟʘʙʦʣʝʚʘʥʠʠ ʧʦʨʘʞʘʶʪʩʷ ʚʩʝ ʦʨʛʘʥʳ ʨʘʩʪʝʥʠʡ, ʜʘʞʝ ʪʘʢʠʝ ʪʚʝʨʜʳʝ ʠ 

ʧʨʦʯʥʳʝ, ʢʘʢ ʢʦʨʥʠ ʠ ʩʪʚʦʣʳ ʜʝʨʝʚʴʝʚ, ʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʬʠʪʦʬʪʦʨʦʟʘʤ ʩʦ-

ʭʨʘʥʷʝʪʩʷ ʦʙʳʯʥʦ ʚʦ ʚʩʝʭ ʬʘʟʘʭ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʬʠ-

ʪʦʬʪʦʨʦʟ ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ ʠ ʙʝʟ ʧʨʦʷʚʣʝʥʠʷ ʥʝʢʨʦʟʦʚ, ʯʘʱʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩʦ-

ʧʨʦʚʦʞʜʘʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʣʠʣʦʚʦ-ʙʫʨʳʭ, ʙʫʨʳʭ ʠʣʠ ʧʦʯʪʠ ʯʝʨʥʳʭ ʧʷʪʝʥ ʥʘ 

ʧʣʦʜʘʭ, ʣʠʩʪʴʷʭ, ʩʪʝʙʣʷʭ ʠʣʠ ʢʦʨʥʷʭ (ʨʠʩ. 5). ɻʥʠʣʠ ʧʨʠ ʬʠʪʦʬʪʦʨʦʟʘʭ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʪʚʝʨʜʳʝ (ʩʫʭʠʝ), ʯʪʦ ʦʙʳʯʥʦ ʦʪʣʠʯʘʝʪ ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʦʪ ʛʥʠʣʝʡ (ʦʩʥʦʚ-

ʥʳʭ ʠʣʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ), ʚʳʟʚʘʥʥʳʭ ʙʘʢʪʝʨʠʷʤʠ, ʥʝʢʦʪʦʨʳʤʠ ʧʣʝʩʥʝʚʳʤʠ ʛʨʠ-

ʙʘʤʠ ʠ ʜʘʞʝ ʙʣʠʟʢʠʤ ʨʦʜʦʤ ʇʠʪʠʫʤ (ʨʠʩ. 6).  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʥʬʝʢʮʠʠ ʩʢʨʳʪʳʝ, ʪʨʫʜʥʦʜʠʘʛʥʦʩʪʠʨʫʝʤʳʝ. ʆʜ-

ʥʘ ʯʘʩʪʴ ʠʟ ʥʠʭ ï ʵʪʦ ʚʷʣʦʪʝʢʫʱʠʝ (ʠʥʦʛʜʘ ʤʥʦʛʦʣʝʪʥʠʝ) ʬʠʪʦʬʪʦʨʦʟʳ, ʜʨʫʛʘʷ 

ï ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʠ ʧʨʠʚʦʜʷʱʠʝ ʨʘʩʪʝʥʠʷ ʢ ʙʳʩʪʨʦʡ ʛʠʙʝʣʠ. ʆʩ-

ʥʦʚʦʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʬʠʪʦʬʪʦʨʳ ʷʚʣʷʶʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘ-

ʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʜʦʧʦʣʥʝʥʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʠ ʩʚʦʡʩʪʚʘʤʠ 

ʧʘʪʦʛʝʥʥʦʩʪʠ.  

ʇʨʠ ʧʦʨʘʞʝʥʠʠ ʨʘʩʪʝʥʠʡ Phytophthora cactorum ʚʦʟʥʠʢʘʶʪ ʧʷʪʥʘ ʥʘ ʩʝ-

ʤʷʜʦʣʷʭ, ʩʪʝʙʣʝ ʠ ʣʠʩʪʴʷʭ ʧʨʦʨʦʩʪʢʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʩ ʩʝʨʦʚʘʪʳʤ ʥʘʣy-

ʪʦʤ ʩʧʦʨʦʥʦʰʝʥʠʷ ʛʨʠʙʘ (ʨʠʩ. 7). ʕʪʦ ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʧʷʪʥʘ, ʩʚʝʪʣʝʶʱʠʝ ʧʦ ʥʘ-

ʧʨʘʚʣʝʥʠ ʁʢ ʛʨʘʥʠʮʝ ʥʝʢʨʦʟʘ, ʨʝʟʢʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʟʜʦʨʦʚʦʡ ʯʘʩʪʠ ʥʘ ʩʪʚʦ-

ʣʘʭ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʙʣʘʩʪʠ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ, ʯʘʩʪʦ 

ʦʧʦʷʩʳʚʘʶʱʠʝ ʜʝʨʝʚʦ, ʩ ʚʳʜʝʣʷʶʱʝʡʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʤʝʜʴʶ, ʨʝʞʝ ʥʝʢʨʦʟ 

ʚʝʪʚʝʡ. ʂʦʨʠʯʥʝʚʘʪʦ-ʯʝʨʥʳʝ ʧʷʪʥʘ ʥʘ ʢʦʨʝ ʢʦʨʥʝʡ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ 

ʦʭʚʘʪʳʚʘʶʪ ʠ ʩʣʦʠ ʜʨʝʚʝʩʠʥʳ; ʢʦʨʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʪʘʥʦʚʠʪʩʷ ʣʦʤʢʦʡ ʠ ʦʪʚʘ-

ʣʠʚʘʝʪʩʷ.  

ʄʠʮʝʣʠʡ ʛʨʠʙʘ ʩʦʩʪʦʠʪ ʠʟ ʜʣʠʥʥʳʭ, ʚʝʪʚʷʱʠʭʩʷ, ʧʨʷʤʳʭ ʠ ʠʟʦʛʥʫʪʳʭ 

ʛʠʬ. ʅʝʨʝʜʢʦ ʦʥʠ ʦʪʭʦʜʷʪ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʠ ʩʣʝʛʢʘ ʚʟʜʫʪʳ ʚ ʤʝʩʪʘʭ ʦʪʚʝʪʚ-

ʣʝʥʠʡ, 4ï7 ʤʢʤ ʪʦʣʱʠʥʦʡ (ʨʠʩ. 8). ʍʣʘʤʠʜʦʩʧʦʨʳ ʦʙʨʘʟʫʶʪʩʷ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠ-

ʯʝʩʪʚʝ, ʪʝʨʤʠʥʘʣʴʥʳʝ ʠ ʠʥʪʝʨʢʘʣʷʨʥʳʝ, ʰʘʨʦʚʠʜʥʳʝ, ʙʝʩʮʚʝʪʥʳʝ ʠʣʠ ʞʝʣʪʦ-

ʚʘʪʳʝ, 19,0ï53,5 ʤʢʤ ʚ ʜʠʘʤʝʪʨʝ.  

ʉʧʦʨʘʥʛʠʝʥʦʩʮʳ ʧʨʦʩʪʳʝ ʠʣʠ ʩʠʤʧʦʜʠʘʣʴʥʦ-ʨʘʟʚʝʪʚʣʝʥʥʳʝ, ʦʜʠʥʦʯʥʳʝ ʣʠ 

ʧʫʯʢʘʤʠ. ʆʥʠ ʚʳʩʪʫʧʘʶʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʨʘʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʡ ʠʟ ʫʩʪʴʠʮ 

ʠʣʠ ʧʨʦʨʳʚʘʶʪ ʢʣʝʪʦʯʥʫʶ ʦʙʦʣʦʯʢʫ ʠ ʢʫʪʠʢʫʣʫ. ɿʦʦʩʧʦʨʘʥʛʠʠ ʦʚʘʣʴʥʳʝ, ʣʠʤʦʥʦ-

ʚʠʜʥʳʝ, ʦʙʨʘʪʥʦʛʨʫʰʝʚʠʜʥʳʝ ʠʥʦʛʜʘ ʥʝʩʠʤʤʝʪʨʠʯʥʳʝ, 20ï55Ĭ17ï46 ʤʢʤ.  
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Phytophthora cactorum ʥʘʥʦʩʠʪ ʙʦʣʴʰʦʡ ʫʱʝʨʙ ʤʥʦʛʠʤ ʨʘʩʪʝʥʠʷʤ ʚ ʨʘʟ-

ʥʳʭ ʩʪʨʘʥʘʭ. ʅʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʈʦʩʩʠʠ ʛʨʠʙ ʧʦʨʘʞʘʝʪ ʜʝʨʝʚʴʷ ʭʚʦʡʥʳʭ 

ʠ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ.  

ʇʨʠ ʧʦʨʘʞʝʥʠʠ ʨʘʩʪʝʥʠʡ Phytophthora cinnamomi ʩʠʤʧʪʦʤʳ ʟʘʙʦʣʝʚʘʥʠʷ 

ʧʨʦʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʕʪʦ ʙʫʨʦʚʘʪʦ-ʯʝʨʥʳʝ ʧʷʪʥʘ ʥʘ ʢʦʨʝ ʠ ʜʨʝ-

ʚʝʩʠʥʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʚʦʣʘ ʜʝʨʝʚʘ, ʯʘʱʝ ʚ ʦʙʣʘʩʪʠ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ, ʩ ʪʨʝ-

ʱʠʥʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ ʚʳʩʪʫʧʘʝʪ ʪʝʤʥʦʦʢʨʘʰʝʥʥʳʡ ʵʢʩʫʜʘʪ, ʭʘʨʘʢʪʝʨʥʦ ʧʦʯʝʨʥʝ-

ʥʠʝ ʠ ʢʘʢ ʙʳ ʦʙʫʛʣʠʚʘʥʠʝ ʢʦʨʳ ʛʣʘʚʥʦʛʦ ʠ ʙʦʢʦʚʳʭ ʢʦʨʥʝʡ; ʫʩʳʭʘʥʠʝ ʦʪʜʝʣʴʥʳʭ 

ʚʝʪʚʝʡ ʠ ʚʩʝʛʦ ʜʝʨʝʚʘ; ʧʦʩʚʝʪʣʝʥʠʝ ʦʢʨʘʩʢʠ ʣʠʩʪʴʝʚ.  

ɻʨʠʙ ʦʙʨʘʟʫʝʪ ʤʝʞʢʣʝʪʦʯʥʳʡ ʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʤʠʮʝʣʠʡ ʚ ʢʦʨʝ ʠ ʥʘ-

ʨʫʞʥʳʭ ʩʣʦʷʭ ʜʨʝʚʝʩʠʥʳ ʧʦʨʘʞʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʩʪʚʦʣʦʚ ʜʝʨʝʚʴʝʚ ʚ ʚʠʜʝ ʙʝʩ-

ʮʚʝʪʥʳʭ ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʛʠʬ 5ï7 ʤʢʤ ʪʦʣʱʠʥʦʡ. ʉʥʘʯʘʣʘ ʦʥ ʩ ʪʦʥʢʦʡ ʦʙʦʣʦʯ-

ʢʦʡ, ʩ ʚʦʟʨʘʩʪʦʤ ʪʦʣʩʪʦʩʪʝʥʥʳʡ ʠ ʩ ʧʝʨʝʛʦʨʦʜʢʘʤʠ, ʠʥʦʛʜʘ ʦʙʨʘʟʫʝʪ ʝʜʚʘ ʟʘ-

ʤʝʪʥʳʡ ʥʘʣʪy ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʳ, ʥʘ ʢʦʨʥʝ ʧʦʜ ʩʣʦʝʤ ʧʨʠʩʪʘʚ-

ʰʠʭ ʯʘʩʪʠʮ ʧʦʯʚʳ. ʍʘʨʘʢʪʝʨʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʤʠʮʝʣʠʷ Ph. cinnamomi ï ʢʨʫʧʥʳʝ 

ʛʨʦʟʜʝʚʠʜʥʳʝ ʚʝʟʠʢʫʣʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚʦ ʤʥʦʞʝʩʪʚʝ ʥʘ ʛʠʬʘʭ. ʍʣʘʤʠʜʦʩʧʦʨʳ 

ʦʙʨʘʟʫʶʪʩʷ ʚ ʪʢʘʥʷʭ ʨʘʩʪʝʥʠʡ; ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʪʝʨʤʠʥʘʣʴʥʳʝ ʠ ʣʘʪʝʨʘʣʴʥʳʝ, 

ʥʘ ʢʦʨʦʪʢʦʡ ʠ ʪʦʣʩʪʦʡ ʥʦʞʢʝ ʠʣʠ ʩʠʜʷʯʠʝ, ʰʘʨʦʚʠʜʥʳʝ, ʦʚʘʣʴʥʳʝ ʠ ʛʨʫʰʝʚʠʜ-

ʥʳʝ, 15ï59 ʤʢʤ ʚ ʜʠʘʤʝʪʨʝ, ʪʦʥʢʦʩʪʝʥʥʳʝ, ʞʝʣʪʦʚʘʪʳʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʛʨʫʧ-

ʧʘʤʠ ʧʦ 3ï10, ʧʨʦʨʘʩʪʘʶʱʠʝ ʥʝʩʢʦʣʴʢʠʤʠ ʨʦʩʪʢʦʚʳʤʠ ʪʨʫʙʢʘʤʠ.  

ʉʧʦʨʘʥʛʠʝʥʦʩʮʳ ʥʝʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ, ʧʨʦʩʪʳʝ ʠʣʠ ʩʠʤʧʦʜʠʘʣʴʥʦ-

ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʚʝʪʚʠ 2,8ï5,6 ʤʢʤ ʪʦʣʱʠʥʦʡ ʦʪʭʦʜʷʪ ʦʪ ʙʦʣʝʝ ʪʦʣʩʪʳʭ ʛʠʬ, ʠʥʦ-

ʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠʭ ʧʨʦʣʠʬʠʢʘʮʠʷ. ɿʦʦʩʧʦʨʘʥʛʠʠ ʪʝʨʤʠʥʘʣʴʥʳʝ, ʦʚʘʣʴʥʦ-

ʫʜʣʠʥʝʥʥʳʝ, ʵʣʣʠʧʩʦʠʜʘʣʴʥʳʝ, ʦʙʨʘʪʥʦʛʨʫʰʝʚʠʜʥʳʝ, ʣʠʤʦʥʦʚʠʜʥʳʝ, ʪʦʥʢʦ-

ʩʪʝʥʥʳʝ, 8ï84Ĭ27ï39 ʤʢʤ, ʙʝʩʮʚʝʪʥʳʝ ʠʣʠ ʩʚʝʪʣʦ-ʞʝʣʪʳʝ (ʨʠʩ. 9).  

Ph. cinnamomi ʢʨʘʡʥʝ ʚʨʝʜʦʥʦʩʥʳʡ ʚʠʜ. ʉʠʣʴʥʦ ʧʦʨʘʞʝʥʥʳʝ ʜʝʨʝʚʴʷ ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʝʜʢʦʡ ʙʣʝʜʥʦʦʢʨʘʰʝʥʥʦʡ ʣʠʩʪʚʦʡ ʠ ʦʪʩʳʭʘʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʚʝʪ-

ʚʝʡ. ɻʥʠʣʴ, ʦʢʦʣʴʮʦʚʳʚʘʶʱʘʷ ʜʝʨʝʚʦ, ʚʝʜʝʪ ʢ ʧʦʣʥʦʤʫ ʝʛʦ ʫʩʳʭʘʥʠʶ. ʇʨʦʮʝʩʩ 

ʫʩʳʭʘʥʠʷ ʧʨʦʪʝʢʘʝʪ ʜʦʚʦʣʴʥʦ ʤʝʜʣʝʥʥʦ. ɹʦʣʝʟʥʴ ʥʘʯʠʥʘʝʪʩʷ ʦʙʳʯʥʦ ʩ ʢʦʨʥʝʚʦʡ 

ʰʝʡʢʠ, ʦʪʩʶʜʘ ʛʨʠʙ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚʚʝʨʭ ʧʦ ʰʪʘʤʙʫ ʠ ʚʥʠʟ ï ʚ ʢʦʨʥʠ.  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. Phytophthora ï ʧʘʨʘʟʠʪʳ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ, ʩʧʦ-

ʩʦʙʥrʝ ʢ ʩʘʧʨʦʪʨʦʬʥʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ. ʆʜʥʘʢʦ ʚ ʧʨʦʮʝʩʩʝ ʦʥʪʦʛʝʥʝʟʘ ʦʥʠ ʤʦ-

ʛʫʪ ʧʨʦʷʚʣʷʪ ɹʧʘʪʦʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʨʘʩʪʝʥʠʷʤ 

ï ʪʨʘʚʘʤ, ʢʫʩʪʘʨʥʠʢʘʤ, ʜʝʨʝʚʴʷʤ, ʦʙʫʩʣʦʚʣʠʚʘʷ ʠʭ ʙʦʣʝʟʥʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʚʷ-

ʜʘʥʠʝ, ʫʩʳʭʘʥʠʝ, ʛʥʠʣʴ. ʄʝʩʪʦʦʙʠʪʘʥʠʝ ï ʧʦʯʚʘ, ʧʦʜʟʝʤʥʳʝ ʠ ʥʘʜʟʝʤʥʳʝ ʦʨʛʘ-

ʥʳ ʨʘʩʪʝʥʠʡ. ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʬʠʪʦʬʪʦʨʳ ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ ʚ ʙʝʩʧʦʣʦʡ ʩʪʘʜʠʠ 

ʨʘʟʚʠʪʠʷ (ʤʠʮʝʣʠʡ, ʩʧʦʨʘʥʛʠʠ, ʭʣʘʤʠʜʦʩʧʦʨʳ) ʠʣʠ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʧʦʣʦʚʫʶ 

ʩʪʘʜʠʶ (ʦʛʦʥʠʠ, ʘʥʪʝʨʠʜʠʠ, ʦʦʩʧʦʨʳ). ʄʠʮʝʣʠʡ ʫ ʬʠʪʦʬʪʦʨʳ ʥʝʩʝʧʪʠʨʦʚʘʥʥʳʡ, 

ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʣʝʪʦʯʥʳʭ ʧʝʨʝʛʦʨʦʜʦʢ ʚ ʩʪʘʨʳʭ ʢʫʣʴʪʫʨʘʭ ʠʣʠ ʦʪʜʝʣʷʶʱʠʭ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ (ʭʣʘʤʠʜʦʩʧʦʨʳ, ʦʦʩʧʦʨʳ, ʦʦʛʦʥʠʠ, 

ʘʥʪʝʨʠʜʠʠ, ʛʘʫʩʪʦʨʠʠ). ɼʠʘʤʝʪʨ ʛʠʬ ʠʟʤʝʥʯʠʚ, ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʘʚʘ ʩʨʝʜʳ, ʦʪʣʠ-

ʯʘʝʪʩʷ ʫ ʧʦʛʨʫʞʝʥʥʦʛʦ, ʚʦʟʜʫʰʥʦʛʦ, ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʤʠʮʝʣʠʝʚ ʠʣʠ ʤʠʮʝʣʠʷ 

ʚʥʫʪʨʠ ʢʣʝʪʦʢ ʨʘʩʪʝʥʠʷ-ʭʦʟʷʠʥʘ, ʦʙʳʯʥʦ 5ï8 ʤʢʤ ʚ ʜʠʘʤʝʪʨʝ. ʕʥʜʦʛʝʥʥʳʡ ʤʠ-

ʮʝʣʠʡ ʩ ʛʘʫʩʪʦʨʠʷʤʠ ʥʠʪʝʚʠʜʥʦʡ, ʧʘʣʴʮʝʚʠʜʥʦʡ, ʙʫʣʘʚʦʚʠʜʥʦʡ ʠ ʦʢʨʫʛʣʦʡ 

ʬʦʨʤʳ, ʚʥʝʜʨʷʶʱʠʤʠʩʷ ʧʦ ʦʜʥʦʤʫ ʠʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ ʥʝʩʢʦʣʴʢʦ ʚ ʢʣʝʪʢʠ 

ʧʠʪʘʶʱʠʭ ʨʘʩʪʝʥʠʡ. ɹʝʩʧʦʣʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʟʦʦʩʧʦʨʘʥʛʠʷʤʠ (ʢʦʥʠʜʠʷʤʠ). ʉʧʦ-
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ʨʘʥʛʠʝʥʦʩʮʳ ʦʙʦʩʦʙʣʝʥʥʳʝ, ʧʨʦʩʪʳʝ ʠ ʩʠʤʧʦʜʠʘʣʴʥʦ-ʨʘʟʚʝʪʚʣʝʥʥʳʝ, ʚʳʩʪʫ-

ʧʘʶʱʠʝ ʦʜʠʥʦʯʥʦ ʠʣʠ ʧʫʯʢʘʤʠ ʠʟ ʫʩʪʴʠʮ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʯʝʨʝʟ ʢʫʪʠʢʫʣʫ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʫʙʩʪʨʘʪʘ. ʇʦʧʘʚ ʚʦ ʚʣʘʞʥʫʶ ʩʨʝʜʫ, ʢʦʥʠʜʠʠ ʜʘʶʪ ʤʠʮʝʣʠʘʣʴ-

ʥʳʡ ʨʦʩʪʦʢ, ʠʣʠ ʠʭ ʩʦʜʝʨʞʠʤʦʝ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʟʦʦʩʧʦʨʳ. ʂʦʥʠʜʠʠ ʠ ʟʦʦʩʧʦʨʳ 

ʦʙʨʘʟʫʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʝʩʥʳ ʠ ʣʝʪʘ ʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʤʘʩʩʦʚʳʝ ʧʦʚʪʦʨʥʳʝ ʟʘ-

ʨʘʞʝʥʠʷ. ɿʘʨʘʞʝʥʠʝ ʟʜʦʨʦʚʳʭ ʨʘʩʪʝʥʠʡ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠ ʧʦʩʨʝʜʩʪʚʦʤ ʤʠ-

ʮʝʣʠʷ ʛʨʠʙʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʧʦʯʚʝ. ʆʩʝʥʴʶ ʚʥʫʪʨʠ ʟʘʨʘʞʝʥʥʳʭ ʪʢʘʥʝʡ ʦʙʨʘ-

ʟʫʶʪʩʷ ʦʦʩʧʦʨʳ, ʢʦʪʦʨʳʝ ʩ ʦʪʤʝʨʰʠʤʠ ʯʘʩʪʷʤʠ ʩʝʷʥʮʝʚ ʧʦʧʘʜʘʶʪ ʚ ʧʦʯʚʫ, ʛʜʝ 

ʩʧʦʩʦʙʥʳ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ. ʇʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʦʦʩʧʦʨʳ ʧʨʦʨʘʩʪʘʶʪ ʠ ʟʘʨʘʞʘʶʪ ʩʝʷʥʮʳ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠ ʩʠʣʴʥʦʤʫ ʧʦʨʘ-

ʞʝʥʠʶ ʩʝʷʥʮʝʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʳʨʘʷ ʧʦʛʦʜʘ ʠ ʛʫʩʪʦʝ ʨʘʟʤʝʱʝʥʠʝ ʩʝʷʥʮʝʚ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʝʢʮʠʠ ʷʚʣʷʝʪʩʷ 

ʧʦʯʚʘ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ ʩʧʦʨʳ ʠ ʜʨʫʛʠʝ ʧʦʢʦʷʱʠʝʩʷ ʩʪʨʫʢʪʫʨʳ ʛʨʠʙʦʚ. ʂʦ-

ʣʠʯʝʩʪʚʦ ʩʧʦʨ ʚ ʧʦʯʚʝ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʝ ʪʠʧʘ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʧʘʨʘʟʠʪʘ, ʚʨʝʤʝʥʠ ʛʦʜʘ. ʇʨʠʩʫʪʩʪʚʠʝ ʩʧʦʨ ʛʨʠʙʘ-ʧʘʪʦʛʝʥʘ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ ʬʠʪʦʩʘʥʠʪʘʨʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʯʚ, ʘ ʠʭ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ (ʚʳʩʦʢʠʡ ʠʥʬʝʢʮʠʦʥʥʳʡ ʬʦʥ) ï ʦʙ ʫʛʨʦʟʝ ʨʘʩʪʝʥʠʷʤ ʠ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʝʨ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʙʦʣʝʟʥʝʡ.  

ɺʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʝʢʮʠʠ ʷʚʣʷʶʪʩʷ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ. ʅʘ ʥʠʭ 

ʬʠʪʦʧʘʪʦʛʝʥʥʳʝ ʛʨʠʙʳ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʚʠʜʝ ʩʧʦʨ, ʥʦ ʠ ʘʢʪʠʚʥʦ-

ʛʦ ʤʠʮʝʣʠʷ, ʩʧʦʩʦʙʥʦʛʦ ʟʘʨʘʞʘʪʴ ʢʦʨʥʠ ʨʘʩʪʝʥʠʡ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ 

ʦʪ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ. ʉʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʧʦʩʝʚʦʚ ʚ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʨʥʷʢʠ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʷʤʳʤʠ ʢʦʥʢʫʨʝʥʪʘʤʠ ʧʦʩʝ-

ʚʘʤ ʠ ʧʦʩʘʜʢʘʤ ʭʚʦʡʥʳʭ ʠ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʥʦ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʭʦʟʷʝʚʘʤʠ 

ʤʥʦʛʠʭ ʚʠʜʦʚ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʦʨʥʝʚʳʭ ʧʘʨʘʟʠʪʦʚ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʢʦʤʧʣʝʢʩʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʩʝʷʥʮʝʚ ʠ ʩʘʞʝʥ-

ʮʝʚ ʣʝʩʥʳʭ ʧʦʨʦʜ ʦʪ ʬʠʪʦʬʪʦʨʦʟʦʚ ʦʪʚʦʜʠʪʩʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ: ʧʨʦ-

ʪʨʘʚʣʠʚʘʥʠʝ ʩʝʤʷʥ ʧʝʨʝʜ ʧʦʩʝʚʦʤ, ʩʦʙʣʶʜʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʠ 

ʧʦʩʘʜʢʠ, ʨʳʭʣʝʥʠʝ ʧʦʯʚʳ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʤʝʩʪʥʳʭ 

ʫʩʣʦʚʠʡ ʫʜʦʙʨʝʥʠʡ, ʙʦʨʴʙʘ ʩ ʩʦʨʥʷʢʘʤʠ.  

˿͔͔͙ͪͦ͒ͪͪͦ͘͟͡Σ ͔͎͍ͨͦ͋ͦ·͚ ͪ͊͟ ͻ͍͚ͦͤ·ͻ ͨͦͪͦ͒  
(Scleroderris canker and shoot blight) 

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ ʛʨʠʙ Scleroderris lagerbergii Gremm. 

[=Crumenula abietina Lagerb., Gremmeniella abietina (Lagerb.) Morelet].  

ɸʥʘʤʦʨʬʘ: Brunchorstia destruens Eriks. [= Br. pinea (Karst.)Hohn.].  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Pinus sylvestris), ʩʦʩʥʘ ʢʝʜʨʦʚʘʷ 

ʩʠʙʠʨʩʢʘʷ (P. sibirica), ʩʦʩʥʘ ʢʝʜʨʦʚʘʷ ʩʪʣʘʥʠʢʦʚʘʷ (P. pumila), ʩʦʩʥʘ ʧʠʮʫʥʜ-

ʩʢʘʷ (P. pityusa), ʨʷʜ ʩʦʩʝʥ-ʠʥʪʨʦʜʫʮʝʥʪʦʚ (P. nigra ʠ ʜʨ.), ʣʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨ-

ʩʢʘʷ (Larix sibirica), ʧʠʭʪʘ ʩʘʭʘʣʠʥʩʢʘʷ (Abies sachalinensis).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ɿʘʙʦʣʝʚʘʥʠʝ 

ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʧʦʙʝʛʦʚʳʤ ʨʘʢʦʤ, ʠʣʠ ʩʢʣʝʨʦʜʝʨʨʠʦʟʦʤ, ʦʙʥʘʨʫʞʝʥʦ ʚ ʉʨʝʜʥʝ-

ʪʘʝʞʥʦʤ ʨʘʡʦʥʝ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝ-

ʣʠʷ, ʈʝʩʧʫʙʣʠʢʘ ʂʦʤʠ, ɸʨʭʘʥʛʝʣʴʩʢʘʷ, ʃʝʥʠʥʛʨʘʜʩʢʘʷ, ʄʦʩʢʦʚʩʢʘʷ ʠ ʄʫʨʤʘʥ-

ʩʢʘʷ ʦʙʣʘʩʪʠ), ʖʞʥʦ-ʪʘʝʞʥʦʤ ʨʘʡʦʥʝ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-
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ʮʠʠ (ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣʘʩʪʴ), ʈʘʡʦʥʝ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʝʚʨʦʧʝʡ-

ʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʈʝʩʧʫʙʣʠʢʘ ʄʘʨʠʡ ʕʣ, ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨ-

ʩʪʘʥ, ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ), ʃʝʩʦʩʪʝʧʥʦʤ ʨʘʡʦʥʝ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (ʋʣʴʷʥʦʚʩʢʘʷ, ɺʦʨʦʥʝʞʩʢʘʷ ʦʙʣʘʩʪʠ), ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤ ʛʦʨʥʦʤ 

ʨʘʡʦʥʝ (ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ), ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʤ ʨʘʚʥʠʥʥʦʤ ʪʘʝʞʥʦʤ ʨʘʡʦʥʝ 

(ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ), ʉʨʝʜʥʝ-ʉʠʙʠʨʩʢʦʤ ʧʦʜʪʘʝʞʥʦ-ʣʝʩʦʩʪʝʧʥʦʤ ʨʘʡʦʥʝ (ʂʨʘʩ-

ʥʦʷʨʩʢʠʡ ʢʨʘʡ), ʇʨʠʘʤʫʨʩʢʦ-ʇʨʠʤʦʨʩʢʦʤ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʤ ʨʘʡʦʥʝ 

(ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ʇʦʙʝʛʦʚʳʡ ʨʘʢ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʦʙʥʘʨʫʞʝʥ ʚ 

ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ (ʐʚʝʮʠʷ, ʅʦʨʚʝʛʠʷ, ʌʠʥʣʷʥʜʠʷ, ɻʝʨʤʘʥʠʷ, ʇʦʣʴʰʘ, ɸʚʩʪʨʠʷ) 

ʥʘ Pinus nigra, P. sylvestris, P. cembra, Picea abies; ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʠ ʂʘʥʘʜʝ 

(ʄʠʯʠʛʘʥ, ʆʥʪʘʨʠʦ, ɺʠʩʢʦʥʩʠʥ) ʥʘ Pinus banksiana, P. resinosa, P. sylvestris, ʘ 

ʪʘʢʞʝ ʚ ʗʧʦʥʠʠ. ʅʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʈʦʩʩʠʝʡ ʪʝʨʨʠʪʦʨʠʷʭ Scleroderris lagerbergii 

ʦʙʥʘʨʫʞʝʥ ʚ ʩʪʨʘʥʘʭ ʇʨʠʙʘʣʪʠʢʠ, ɹʝʣʦʨʫʩʩʠʠ, ʋʢʨʘʠʥʝ ʠ ɻʨʫʟʠʠ.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. Scleroderris lagerbergii (ʩ ʢʦʥʠʜʠʘʣʴʥʦʡ ʩʪʘʜʠʝʡ Brun-

chorstia destruens) ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʦʚ ʠ ʤʦʣʦʜʥʷ-

ʢʦʚ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚʧʣʦʪʴ ʜʦ 

20-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ʨʘʩʪʝʥʠʷ ʦʪʤʠʨʘʶʪ ʧʦʣ-

ʥʦʩʪʴʶ ʠʣʠ ʪʦʣʴʢʦ ʚʝʨʭʥʠʝ ʝʛʦ ʯʘʩʪʠ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʥʠʞʝ ʟʘʩʦʭʰʝʛʦ ʧʦ-

ʙʝʛʘ ʪʨʦʛʘʶʪʩʷ ʚ ʨʦʩʪ ʩʧʷʱʠʝ ʧʦʯʢʠ. ɺ ʧʠʪʦʤʥʠʢʘʭ ʙʦʣʝʟʥʴ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ 

ʝʜʠʥʠʯʥʳʭ ʵʢʟʝʤʧʣʷʨʘʭ ʠʣʠ ʥʝʙʦʣʴʰʠʤʠ ʦʯʘʛʘʤʠ. ʀʥʦʛʜʘ ʙʦʣʝʟʥʴ ʤʦʞʝʪ ʧʨʠ-

ʥʠʤʘʪʴ ʬʦʨʤʫ ʵʧʠʬʠʪʦʪʠʠ, ʦʩʦʙʝʥʥʦ ʦʧʘʩʥʫʶ ʜʣʷ ʧʠʪʦʤʥʠʢʦʚ ʠ ʤʦʣʦʜʳʭ ʢʫʣʴ-

ʪʫʨ. ɺ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ʈʦʩʩʠʠ ʦʪʧʘʜ ʩʝʷʥʮʝʚ ʩʦʩʥʳ, ʚʳʟʚʘʥʥʳʡ ʢʦʥʠʜʠʘʣʴ-

ʥʦʡ ʩʪʘʜʠʝʡ Brunchorstia destruens, ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʜʦʩʪʠʛʘʣ 15ï60%. ɺ ʤʦ-

ʣʦʜʥʷʢʘʭ 15ï20-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʫ ʧʦʨʘʞʝʥʥʳʭ ʧʦʙʝʛʦʚʳʤ ʨʘʢʦʤ ʜʝʨʝʚʴʝʚ ʦʪ-

ʤʠʨʘʶʪ ʢʦʥʮʳ ʚʝʨʭʫʰʝʯʥʳʭ ʧʦʙʝʛʦʚ, ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ ʧʨʠʦʙʨʝʪʘʶʪ ʧʝʩʪʨʫʶ ʦʢ-

ʨʘʩʢʫ ʠʟ-ʟʘ ʤʥʦʞʝʩʪʚʘ ʦʪʤʝʨʰʠʭ ʧʦʙʝʛʦʚ. ɺʦ ʚʟʨʦʩʣʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʙʦʣʝʟʥʴ 

ʤʦʞʝʪ ʧʦʨʘʟʠʪʴ ʥʠʞʥʠʝ ʚʝʪʚʠ ʢʨʦʥʳ, ʦʜʥʘʢʦ ʚʨʝʜ ʦʪ ʵʪʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʥʝʟʥʘ-

ʯʠʪʝʣʝʥ. ʇʦʙʝʛʦʚʳʡ ʨʘʢ ʯʘʱʝ ʚʩʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʠ ʧʨʠʯʠʥʷʝʪ ʥʘʠʙʦʣʴʰʠʡ 

ʚʨʝʜ ʪʘʤ, ʛʜʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʧʦʯʚʝʥʥʳʝ ʫʩʣʦʚʠʷ ʥʝ ʦʪʚʝʯʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʧʦʨʦʜ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʆʩʥʦʚʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʟʘʙʦ-

ʣʝʚʘʥʠʷ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʧʦʙʝʛʦʚʳʤ ʨʘʢʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʈʦʩʩʠʠ ʩʣʝʜʫʶʱʠʝ. ɼʣ ̫ 2ï3-ʣʝʪʥʠʭ ʩʘʞʝʥʮʝʚ ʭʘʨʘʢʪʝʨʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ 

ʧʨʠʟʥʘʢʦʤ ʧʦʨʘʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʠʩʰʘʷ ʚʦʟʣʝ ʚʝʨʭʫʰʝʯʥʦʡ ʧʦʯʢʠ ʭʚʦʷ ʚ ʚʠʜʝ 

ʟʦʥʪʠʢʘ. ʍʚʦʷ ʣʝʛʢʦ ʦʩʳʧʘʝʪʩʷ ʧʨʠ ʧʨʠʢʦʩʥʦʚʝʥʠʠ. ʉʥʘʯʘʣʘ ʦʥʘ ʞʣyʪʦ-ʟʝʣʝʥʘʷ 

(ʦʙʳʯʥʦ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʧʦʩʣʝ ʩʭʦʜʘ ʩʥʝʛʘ), ʟʘʪʝʤ ʢʨʘʩʥʦʚʘʪʦ-

ʙʫʨʘʷ. ɿʘʙʦʣʝʚʘʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʨʘʩʪʝʥʠʶ ʩʚʝʨʭʫ ʚʥʠʟ, ʚʳʟʳʚʘʷ ʦʪ-

ʤʠʨʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʧʦʯʝʢ ʠ ʭʚʦʠ, ʥʦ ʠ ʢʘʤʙʠʷ (ʨʠʩ. 10).  

ʋ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʩʪʘʨʰʝ 4ï5 ʣʝʪ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʡ 

ʩʪʚʦʣʠʢ, ʭʚʦʷ ʧʦʚʠʩʰʘʷ, ʚʝʨʭʫʰʝʯʥʳʝ ʧʦʙʝʛʠ ʜʝʬʦʨʤʠʨʦʚʘʥʳ, ʩ ʠʟʦʛʥʫʪʦʡ 

ʭʚʦʝʡ. ʈʘʩʪʝʥʠʷ ʩ ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʠʢʘ ʤʝʥʝʝ 1 ʩʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʨʘʞʝʥʠʷ ʧʦ-

ʙʝʛʦʚʳʤ ʨʘʢʦʤ ʯʘʱʝ ʚʩʝʛʦ ʦʪʤʠʨʘʶʪ ʧʦʣʥʦʩʪʴʶ. ʋ ʨʘʩʪʝʥʠʡ ʩ ʜʠʘʤʝʪʨʦʤ ʩʪʚʦ-

ʣʘ ʙʦʣʝʝ 1 ʩʤ ʙʦʣʝʟʥʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʧʷʪʝʥ ʤʝʨʪʚʦʡ ʢʦʨʳ ʠʣʠ ʦʧʦʷʩʳ-

ʚʘʶʱʝʛʦ ʥʝʢʨʦʟʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʨʘʢʦʚʳʭ ʷʟʚ ʧʨʠ ʤʥʦʛʦʣʝʪʥʝʤ 

ʨʘʟʚʠʪʠʠ ʙʦʣʝʟʥʠ.  
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ʅʘ ʦʙʝʩʮʚʝʯʝʥʥʦʡ ʥʠʞʥʝʡ ʯʘʩʪʠ ʭʚʦʠ ʠʣʠ ʚ ʤʝʩʪʘʭ ʝʝ ʧʨʠʢʨʝʧʣʝʥʠʷ ʢ 

ʧʦʙʝʛʘʤ, ʥʘ ʦʜʥʦʣʝʪʥʠʭ ʧʦʙʝʛʘʭ, ʨʝʞʝ ʥʘ ʧʦʯʢʘʭ ʫʩʳʭʘʶʱʠʭ ʨʘʩʪʝʥʠʡ, ʧʦʷʚʣʷ-

ʶʪʩʷ ʯʝʨʥʳʝ, ʦʢʨʫʛʣʳʝ, ʜʦ 2 ʤʤ ʨʘʟʤʝʨʦʤ ʧʣʦʜʦʥʦʰʝʥʠʷ ï ʧʠʢʥʠʜʳ Brunchors-

tia destruens (ʨʠʩ. 11). ɺ ʧʠʢʥʠʜʘʭ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʩʮʚʝʪʥʳʭ 

ʠʟʦʛʥʫʪʳʭ, ʩ 3ï4 ʧʝʨʝʛʦʨʦʜʢʘʤʠ ʩʧʦʨ-ʢʦʥʠʜʠʡ ʨʘʟʤʝʨʦʤ 16ï33Ĭ2,0ï3,5 ʤʢʤ. ʅʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʚʦʣʠʢʘ ʪʘʢʞʝ ʦʙʨʘʟʫʶʪʩʷ ʩʢʦʧʣʝʥʠ ̫ ʧʠʢʥʠʜ, ʛʨʫʧʧʘʤʠ ʧʨʦʨʳ-

ʚʘʶʱʠʭ ʢʦʨʫ (ʨʠʩ. 12 ʠ 13). ʅʘ ʦʪʤʝʨʰʠʭ ʫʯʘʩʪʢʘʭ ʩʪʚʦʣʘ ʧʦʟʞʝ ʬʦʨʤʠʨʫʶʪʩʷ 

ʘʧʦʪʝʮʠʠ ʩʫʤʯʘʪʦʡ ʩʪʘʜʠʠ Scleroderris lagerbergii. ʉʫʤʯʘʪʘʷ ʩʪʘʜʠʷ ʯʘʱʝ ʚʩʝʛʦ 

ʧʦʷʚʣʷʝʪʩʷ ʩʧʫʩʪʷ 2 ʛʦʜʘ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ. ɸʧʦʪʝʮʠʠ ʪʝʤʥʦ-ʙʫʨʦʛʦ ʮʚʝʪʘ, ʩʠ-

ʜʷʪ ʥʘ ʢʦʨʦʪʢʦʡ ʥʦʞʢʝ ʠ ʚʳʩʪʫʧʘʶʪ ʠʟ-ʧʦʜ ʢʦʨʳ ʛʨʫʧʧʘʤʠ. ɺ ʟʨʝʣʦʤ ʩʦʩʪʦʷʥʠʠ 

ʧʨʠ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʦʥʠ ʠʤʝʶʪ ʙʣʶʜʮʝʦʙʨʘʟʥʫ  ʁʬʦʨʤʫ, ʜʦ 2 ʤʤ ʚ 

ʜʠʘʤʝʪʨʝ, ʚ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʢʨʘʷ ʘʧʦʪʝʮʠʷ ʟʘʚʝʨʥʫʪʳ ʚʥʫʪʨʴ (ʨʠʩ. 14). ɻʠʤʝ-

ʥʠʘʣʴʥʳʡ ʩʣʦʡ ʩʦʜʝʨʞʠʪ ʙʫʣʘʚʦʚʠʜʥʳʝ ʩʫʤʢʠ ʩ ʚʦʩʝʤʴʶ ʙʝʩʮʚʝʪʥʳʤʠ ʦʚʘʣʴ-

ʥ ʤrʠ, ʩ 2ï3 ʧʝʨʝʛʦʨʦʜʢʘʤʠ ʩʧʦʨʘʤʠ, 15ï24Ĭ4ï4,8 ʤʢʤ (ʨʠʩ. 15).  

ʇʦʩʢʦʣʴʢʫ ʤʦʨʬʦʣʦʛʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʚ 

ʨʘʟʥʳʭ (ʜʦʩʪʘʪʦʯʥʦ ʦʪʜʘʣʝʥʥʳʭ) ʨʝʛʠʦʥʘʭ ʤʦʛʫʪ ʠʤʝʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʘʟʣʠ-

ʯʠʷ, ʧʨʠʚʦʜʠʤ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʛʨʠʙʘ-ʧʘʪʦʛʝʥʘ ʠ ʧʘʪʦʛʝʥʝʟʘ ʟʘ-

ʙʦʣʝʚʘʥʠʷ. ɺ 2004 ʛ. ʚʦʟʙʫʜʠʪʝʣʴ ʧʦʙʝʛʦʚʦʛʦ ʨʘʢʘ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʦʙʥʘʨʫʞʝʥ 

ʥʘʤʠ ʚ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ. ɺ ʨʷʜʝ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʦʚ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʥʘ ʩʦʙ-

ʨʘʥʥʳʭ ʚ ʠʶʥʝ ʦʙʨʘʟʮʘʭ ʭʚʦʠ 3-ʣʝʪʥʠʭ ʩʘʞʝʥʮʝʚ ʢʝʜʨʘ ʦʙʥʘʨʫʞʝʥʳ ʧʣʦʜʦʥʦ-

ʰʝʥʠʷ Brunchorstia destruens. ʇʣʦʜʦʥʦʰʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʨʫʧʧʳ ʯʝʨ-

ʥʳʭ ʦʢʨʫʛʣʳʭ ʧʠʢʥʠʜ, ʧʨʦʨʳʚʘʶʱʠʭʩʷ ʯʝʨʝʟ ʵʧʠʜʝʨʤʠʩ ʭʚʦʠ. ɺʥʫʪʨʠ ʧʠʢʥʠʜʳ ʚ 

ʤʘʩʩʝ ʦʙʨʘʟʫʶʪʩʷ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʧʨʷʤʳʝ ʠʣʠ ʠʟʦʛʥʫʪʳʝ ʩ ʟʘʦʩʪʨʝʥʥʳʤʠ ʢʦʥ-

ʮʘʤʠ ʢʦʥʠʜʠʠ. ʆʥʠ ʙʝʩʮʚʝʪʥʳʝ ʩ 1ï3 ʧʝʨʝʛʦʨʦʜʢʘʤʠ, 20ï35Ĭ2ï3 ʤʢʤ. ʂʦʥʠʜʠʝ-

ʥʦʩʮʳ ʢʦʨʦʪʢʠʝ, ʜʦ 25 ʤʢʤ ʜʣʠʥʦʡ, ʩʦʙʨʘʥʳ ʚ ʛʨʫʧʧʳ (ʧʫʯʢʠ). ʂʦʥʠʜʠʠ ʦʪʯʣʝ-

ʥʷʶʪʩʷ ʦʪ ʚʝʨʰʠʥʳ ʢʦʥʠʜʠʝʥʦʩʮʘ ʧʦ 1ï2 ʰʪ.  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʨʝʘʣ ʚʦʟʙʫʜʠʪʝʣʷ ʧʦʙʝʛʦʚʦʛʦ ʨʘʢʘ 

ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʟʥʘʯʠʪʝʣʴʥʦ ʰʠʨʝ, ʥʝʞʝʣʠ ʵʪʦ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʨʘʥʝʝ. ɸʥʘʤʦʨ-

ʬʘ Brunchorstia destruens ʠ ʪʝʣʝʦʤʦʨʬʘ Scleroderris lagerbergii ʥʘʡʜʝʥ rʥʘʤʠ 

ʥʘ ʉʘʭʘʣʠʥʝ, ʛʜʝ ʵʪʦʪ ʛʨʠʙ ʧʦʨʘʞʘʝʪ ʤʦʣʦʜʳʝ ʭʚʦʡʥʳʝ ʢʫʣʴʪʫʨʳ, ʘ ʪʘʢʞʝ ʟʘ-

ʨʦʩʣʠ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ.  

ʅʘ ʚʝʪʚʷʭ ʩʦʩʝʥ ʦʙʨʘʟʫʶʪʩʷ ʦʜʠʥʦʯʥʳʝ ʣʠʙʦ ʥʝʙʦʣʴʰʠʤʠ ʛʨʫʧʧʘʤʠ ʯʝʨ-

ʥʳʝ ʦʢʨʫʛʣʳʝ ʧʠʢʥʠʜʳ ʥʝʩʦʚʝʨʰʝʥʥʦʡ ʩʪʘʜʠʠ, ʟʘʧʦʣʥʝʥʥʳʝ ʚʝʨʝʪʝʥʦʚʠʜʥʳʤʠ 

ʜʦ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʠʟʦʛʥʫʪʳʤʠ ʢʦʥʠʜʠʷʤʠ. ʂʦʥʠʜʠʠ ʩ ʢʘʧʣʷʤʠ ʤʘʩʣʘ ʠ ʥʝʷʩ-

ʥʳʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ, 35ï40Ĭ2ï3 ʤʢʤ. ʉʦʚʤʝʩʪʥʦ ʩ ʥʝʩʦʚʝʨʰʝʥʥʦʡ ʩʪʘʜʠʝʡ ʥʘ 

ʚʝʪʚʷʭ ʠ ʭʚʦʝ ʨʘʟʚʠʚʘʶʪʩʷ ʪʝʤʥʳʝ ʘʧʦʪʝʮʠʠ ʩʫʤʯʘʪʦʡ ʩʪʘʜʠʠ. ɺ ʧʣʦʜʦʚʳʭ ʪʝ-

ʣʘʭ ʬʦʨʤʠʨʫʶʪʩʷ ʚʝʨʝʪʝʥʦʚʠʜʥʳʝ ʩʫʤʢʠ 80ï120 ʤʢʤ ʜʣʠʥʦʡ, ʤʝʞʜʫ ʩʫʤʢʘʤʠ 

ʚʠʜʥʳ ʦʙʠʣʴʥʳʝ ʥʠʪʝʚʠʜʥʳʝ ʧʘʨʘʬʠʟʳ. ʉʧʦʨʳ ʚ ʩʫʤʢʘʭ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʜʠʥ 

ʨʷʜ ʠʣʠ ʢʦʩʦʦʜʥʦʨʷʜʥʳʝ. ʉʧʦʨʳ ʚʝʨʝʪʝʥʦʚʠʜʥʳʝ, ʚʥʘʯʘʣʝ ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʩ 

ʢʘʧʣʷʤʠ ʤʘʩʣʘ, ʟʘʪʝʤ ʩ 1ï3 ʧʝʨʝʛʦʨʦʜʢʘʤʠ, 15ï18Ĭ4ï5 ʤʢʤ.  

Scleroderris lagerbergii ʙʳʣ ʥʘʡʜʝʥ ʪʘʢʞʝ ʥʘ ʢʝʜʨʦʚʦʤ ʩʪʣʘʥʠʢʝ. ʅʘ ʧʦʨʘ-

ʞʝʥʥʳʭ ʚʝʪʚʷʭ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʬʦʨʤʠʨʫʶʪʩʷ ʪʝʤʥʦ-ʩʝʨʳʝ ʜʦ ʪʝʤʥʦ-

ʢʦʨʠʯʥʝʚʳʭ, ʧʦ ʢʨʘʶ ʦʧʫʰʝʥʥʳʝ ʘʧʦʪʝʮʠʠ Scleroderris lagerbergii. ʉʫʤʢʠ ʛʨʠʙʘ 

ʥʘ ʢʝʜʨʦʚʦʤ ʩʪʣʘʥʠʢʝ ʜʦ 110 ʤʢʤ ʜʣʠʥʦʡ, ʩʦʜʝʨʞʘʪ ʚʝʨʝʪʝʥʦʚʠʜʥʳʝ, ʙʝʩʮʚʝʪ-

ʥʳʝ ʩ ʢʘʧʣʷʤʠ ʤʘʩʣʘ ʠ 1ï3 ʧʝʨʝʛʦʨʦʜʢʘʤʠ ʩʧʦʨʳ, 15ï21Ĭ4ï5 ʤʢʤ. ɺ 2003 ʛ. 

ʵʪʦʪ ʛʨʠʙ ʥʘʡʜʝʥ ʚ ʩʨʝʜʠʥʥʦʡ ʯʘʩʪʠ ʉʘʭʘʣʠʥʘ (ʄʘʢʘʨʦʚʩʢʠʡ ʨʘʡʦʥ), ʯʪʦ ʛʦʚʦʨʠʪ 
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ʦ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʛʨʠʙʘ-ʧʘʨʘʟʠʪʘ ʚ ʉʘʭʘʣʠʥʩʢʦʡ ʦʙʣʘʩ-

ʪʠ. ɻʨʠʙ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʚʝʪʚʷʭ ʨʦʜʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʦʩʦʙʝʥʥʦ ʦʧʘʩʝʥ ʚ ʤʦʣʦ-

ʜʳʭ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ.  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ʈʘʟʚʠʪʠʶ ʙʦʣʝʟʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʣʘʞʥʘʷ ʠ ʫʤʝ-

ʨʝʥʥʦ ʪʝʧʣʘʷ ʧʦʛʦʜʘ. ɿʘʨʘʞʝʥʠʝ ʟʜʦʨʦʚʳʭ ʨʘʩʪʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥʠʜʠʷ-

ʤʠ ʠ ʘʩʢʦʩʧʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʨʘʟʥʦʩʷʪʩʷ ʚʝʪʨʦʤ, ʢʘʧʣʷʤʠ ʜʦʞʜʷ. ʈʘʟʣyʪ ʢʦʥʠʜʠʡ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ ʚʝʩʥʳ ʠ ʣʝʪʘ (ʤʘʡïʠʶʥʴ), ʘʩʢʦʩʧʦʨ ï ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 

ʣʝʪʘ ʠ ʦʩʝʥʴʶ (ʘʚʛʫʩʪïʩʝʥʪʷʙʨʴ). ʈʘʟʚʠʪʠʶ ʧʦʙʝʛʦʚʦʛʦ ʨʘʢʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʘʢ-

ʪʦʨʳ, ʚʳʟʳʚʘʶʱʠʝ ʦʩʣʘʙʣʝʥʠʝ ʨʘʩʪʝʥʠʡ ʠ ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʶʱʠʝ ʠʭ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʢ ʙʦʣʝʟʥʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʧʦʯʚʝʥʥʳʝ 

ʫʩʣʦʚʠʷ ï ʩʠʣʴʥʳʝ ʤʦʨʦʟʳ, ʭʦʣʦʜʥʳʝ ʠ ʜʦʞʜʣʠʚʳʝ ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʧʝʨʠʦʜʳ, 

ʟʘʜʝʨʞʠʚʘʶʱʠʝ ʦʜʨʝʚʝʩʥʝʥʠʝ ʧʦʙʝʛʦʚ, ʥʘʨʫʰʝʥʠʝ ʙʘʣʘʥʩʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-

ʱʝʩʪʚ. ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʙʦʣʝʟʥʴ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʧʦʥʠʞʝʥʥʳʭ ʤʝʩʪʘʭ, ʛʜʝ ʯʘʩʪʳ 

ʪʫʤʘʥʳ ʠ ʟʘʤʦʨʦʟʢʠ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʠ ʩʥʠʞʘʝʪʩʷ ʚ ʧʦʩʝʚʘʭ ʠ ʧʦʩʘʜʢʘʭ ʩ 

ʚʳʩʦʢʦʡ ʛʫʩʪʦʪʦʡ. ʅʘʠʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʧʦʙʝʛʦʚʦʤʫ ʨʘʢʫ ʪʝ ʬʦʨʤʳ ʩʦʩʥʳ, 

ʢʦʪʦʨʳʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʷʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʙʦʣʝʟʥʠ ʚ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ:  

 ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʩʝʚʘ ʩʝʤʝʥʘ ʤʝʩʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

 ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʘ ʘʛʨʦʪʝʭʥʠʢʠ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘ-

ʣʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʘʞʝʥʮʝʚ, 

 ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʪʴ ʫʭʦʜʳ ʟʘ ʧʦʩʝʚʘʤʠ ʩ ʦʙʷʟʘʪʝʣʴʥʦʡ ʫʙʦʨʢʦʡ ʙʦʣʴ-

ʥʳʭ ʨʘʩʪʝʥʠʡ,  

 ʠʩʧʦʣʴʟʦʚʘʪ ɹʬʫʥʛʠʮʠʜ rʩʠʩʪʝʤʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʨʘʟʨʝʰʝʥʥʳʝ ʢ ʧʨʠʤʝʥʝ-

ʥʠʶ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ.  

ʇʨʦʬʠʣʘʢʪʠʢʘ ʙʦʣʝʟʥʠ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʦʩʫʱʝʩʪ-

ʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʠ ʣʝʩʦʢʫʣʴʪʫʨʥʳʤʠ ʧʨʠʝʤʘʤʠ, 

ʧʨʠʥʷʪʳʤʠ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ.  

˿͔͙͙ͪͦͭͤͦͤ͊͘͟͡Ύ ͔ͫͤ͗ͤ͊Ύ ͔͔ͨͫͤ͡Έ  
(White fan-shaped mycelium)  

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʶʪ ʛʨʠʙʳ Sclerotinia borealis Bub. et Vleug. 

(= S. graminearum Elenev); Sclerotinia nivalis I. Saito.  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Pinus sylvestris). ʇʨʦʤʝʞʫʪʦʯʥʳʝ 

ʭʦʟʷʝʚʘ: ʟʚʝʟʜʯʘʪʢʘ (Stellaria media), ʷʨʫʪʢʘ ʧʦʣʝʚʘʷ (Thlaspi arvense), ʦʯʠʪʦʢ 

(Sedum sp.), ʨʘʩʪʝʥʠʷ ʩʝʤ. Poaceae.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʉʢʣʝʨʦʪʠʥʠʦʟ-

ʥʘ̫ ʩʥʝʞʥʘʷ ʧʣʝʩʝʥʴ ʦʙʥʘʨʫʞʝʥʘ ʚ ʖʞʥʦ-ʪʘʝʞʥʦʤ ʨʘʡʦʥʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ (ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ), ʈʘʡʦʥʝ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʝʚʨʦ-

ʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʄʦʩʢʦʚʩʢʘʷ, ʊʚʝʨʩʢʘʷ, ʂʠʨʦʚʩʢʘʷ ʦʙʣʘʩ-

ʪʠ, ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ, ʈʝʩʧʫʙʣʠʢʘ ʏʫʚʘʰʠʷ, ʈʝʩʧʫʙʣʠʢʘ ʄʦʨʜʦʚʠʷ), ʉʨʝʜ-

ʥʝ-ʋʨʘʣʴʩʢʦʤ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʦʤ ʨʘʡʦʥʝ (ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ), ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʤ ʧʦʜʪʘʝʞʥʦ-ʣʝʩʦʩʪʝʧʥʦʤ ʨʘʡʦʥʝ (ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ), ʇʨʠʘʤʫʨ-

ʩʢʦ-ʇʨʠʤʦʨʩʢʦʤ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʤ ʨʘʡʦʥʝ (ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ, ʉʘʭʘ-

ʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ).  
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ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ɿʘʙʦʣʝʚʘʥʠʝ, ʠʟʚʝʩʪʥʦʝ ʢʘʢ ʩʢʣʝʨʦʪʠʥʠʦʟʥʘʷ 

ʩʥʝʞʥʘʷ ʧʣʝʩʝʥʴ, ʦʙʥʘʨʫʞʝʥʦ ʚ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ, ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ, ʗʧʦʥʠʠ 

ʠ ʂʠʪʘʝ. ʅʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʘʨʘʟʠʪʳ Sclerotinia ʚʳʟʳʚʘʶʪ ʙʦʣʝʟʥʠ ʟʠʤʫʶ-

ʱʠʭ ʨʘʩʪʝʥʠʡ.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. Sclerotinia borealis ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɽʚ-

ʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ (ʇʦʚʦʣʞʴʝ), Sclerotinia nivalis ï ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʈʘʟʚʠʪʠʶ 

ʙʦʣʝʟʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʝʧʣʘʷ ʟʠʤʘ ʩ ʚʳʩʦʢʠʤ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ ʠ ʟʘʪʷʞʥʘʷ 

ʚʝʩʥʘ ʩ ʤʝʜʣʝʥʥʳʤ ʪʘʷʥʠʝʤ ʩʥʝʛʘ. ɹʦʣʝʟʥʴ ʥʝ ʠʤʝʝʪ ʤʘʩʩʦʚʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ, ʥʦ ʚ ʛʦʜʳ, ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʜʣʷ ʨʘʟ-

ʚʠʪʠʷ ʚʦʟʙʫʜʠʪʝʣʷ, ʤʦʞʝʪ ʧʨʠʯʠʥʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʨʝʜ. ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ 

ʤʦʞʝʪ ʧʦʛʠʙʥʫʪʴ ʜʦ 30% ʧʦʩʝʚʦʚ ʩʦʩʥʳ, ʧʦʨʘʞʝʥʥʳʭ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤʠ 

ʩʢʣʝʨʦʮʠʘʣʴʥʳʤʠ ʛʨʠʙʘʤʠ. ʇʦʨʘʞʝʥʥʳʝ ʩʝʷʥʮʳ, ʦʩʣʘʙʣʝʥʥʳʝ ʙʦʣʝʟʥʴʶ, ʩʪʘ-

ʥʦʚʷʪʩʷ ʤʥʦʛʦʚʝʨʰʠʥʥʳʤʠ, ʦʪʩʪʘʶʪ ʚ ʨʦʩʪʝ ʠ ʜʝʣʘʶʪʩʷ ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʧʦ-

ʩʘʜʢʠ. ʆʙʳʯʥʦ ʧʦʨʘʞʘʶʪʩʷ ʩʝʷʥʮʳ ʠ ʩʘʞʝʥʮʳ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 5 ʣʝʪ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʇʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʙʦʣʝʟʥʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ 

ʩʨʘʟʫ ʧʦʩʣʝ ʩʭʦʜʘ ʩʥʝʛʘ. ʍʚʦʷ ʚʝʩʥʦʡ ʧʦʩʣʝ ʪʘʷʥʠʷ ʩʥʝʛʘ ʞʝʣʪʝʝʪ, ʥʘʯʠʥʘʷ ʩ 

ʦʩʥʦʚʘʥʠʷ, ʟʘʪʝʤ ʧʨʠʦʙʨʝʪʘʝʪ ʢʨʘʩʥʦ-ʙʫʨʫʶ ʦʢʨʘʩʢʫ. ʅʘ ʧʦʨʘʞʝʥʥʳʭ ʩʝʷʥʮʘʭ 

ʚʠʜʥʳ ʩʝʨʦʚʘʪʦ-ʙʝʣʳʝ ʧʣʝʥʢʠ ʤʠʮʝʣʠʷ. ʅʘ ʧʦʯʢʝ ʠʣʠ ʥʘ ʩʪʚʦʣʠʢʝ, ʘ ʠʥʦʛʜʘ 

ʚʥʫʪʨʠ ʩʪʚʦʣʠʢʘ ʧʦʜ ʢʦʨʦʡ, ʦʙʨʘʟʫʶʪʩʷ ʩʢʣʝʨʦʮʠʠ (ʨʠʩ. 16).  

ʕʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚʥʘʯʘʣʝ ʙʝʣʦʚʘʪʳʝ, ʟʘʪʝʤ ʯʝʨʥʳʝ, 1ï6 ʤʤ ʜʠʘʤʝʪʨʦʤ 

(ʨʠʩ. 17). ʉʢʣʝʨʦʮʠʠ ʦʙʳʯʥʦ ʢ ʠʶʥʶ ʦʧʘʜʘʶʪ, ʘ ʚ ʩʝʥʪʷʙʨʝ ʧʨʦʨʘʩʪʘʶʪ ʠ ʦʙʨʘ-

ʟʫʶʪ ʩʫʤʯʘʪʳʝ ʧʣʦʜʦʥʦʰʝʥʠʷ ï ʘʧʦʪʝʮʠʠ. Sclerotinia borealis ʦʙʨʘʟʫʶʪ ʞʝʣʪʳʝ 

ʘʧʦʪʝʮʠʠ, ʜʠʘʤʝʪʨʦʤ 1ï7 ʤʤ, ʥʘ ʥʦʞʢʝ ʜʣʠʥʦʡ 2ï10 ʤʤ. ʉʧʦʨʳ (ʧʦ 8 ʚ ʩʫʤʢʝ) 

ʙʝʩʮʚʝʪʥʳʝ, ʚʳʪʷʥʫʪʳʝ, 14ï21Ĭ6,5ï9,5 ʤʢʤ (ʨʠʩ. 18). Sclerotinia nivalis ʦʙʨʘʟʫʝʪ 

ʙʝʣʳʡ ʧʫʰʠʩʪʳʡ ʤʠʮʝʣʠʡ ʥʘ ʭʚʦʝ ʠ ʧʦʯʢʘʭ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʪʝʤʥʝʶʱʠʡ. ʉʢʣʝʨʦ-

ʮʠʠ ʛʨʠʙʘ ʤʝʣʴʯʝ, ʯʝʤ ʫ Sclerotinia borealis, ʠ ʧʨʦʨʘʩʪʘʶʪ ʯʝʨʝʟ 2 ʤʝʩ ʧʦʩʣʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ. ɸʧʦʪʝʮʠʠ ʛʨʠʙʘ ʯʘʰʝ- ʠʣʠ ʜʠʩʢʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ, ʥʘ ʥʦʞʢʘʭ, 4ï

6 ʤʤ ʚ ʜʠʘʤʝʪʨʝ, ʞʝʣʪʦʚʘʪʳʝ ʠʣʠ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ. ɺ ʩʫʤʢʘʭ ʦʙʨʘʟʫ-

ʶʪʩʷ ʘʩʢʦʩʧʦʨʳ 9,2ï11,7Ĭ3,8ï5,0 ʤʢʤ.  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ʈʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 

ʧʦʜ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ. ɼʣʷ ʟʘʨʘʞʝʥʠʷ ʩʝʷʥʮʝʚ ʠ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ʥʝʦʙʭʦʜʠ-

ʤʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʣʦʚʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ. ʉʢʣʝʨʦʮʠʠ ʧʨʦʨʘʩʪʘʶʪ 

ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʦʢʦʣʦ 12 Üʉ. ɻʨʠʙʳ-

ʚʦʟʙʫʜʠʪʝʣʠ ʩʥʝʞʥʦʡ ʧʣʝʩʝʥʠ ʩʧʦʩʦʙʥʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʘʩʢʦʩʧʦʨʘ-

ʤʠ. ʉʦʟʨʝʚʘʥʠʝ ʘʧʦʪʝʮʠʝʚ, ʨʘʟʣʸʪ ʩʧʦʨ ʠ ʟʘʨʘʞʝʥʠʝ ʩʝʷʥʮʝʚ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʩʘʜʢʦʚ ʠ ʫʤʝʨʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʈʘʟʚʠ-

ʪʠʶ ʙʦʣʝʟʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʩʦʢʠʡ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʠ ʟʘʪʷʞʥʘʷ ʚʝʩʥʘ ʩ ʤʝʜ-

ʣʝʥʥʳʤ ʪʘʷʥʠʝʤ ʩʥʝʛʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʨʥʳʝ ʪʨʘʚʷʥʠʩʪʳʝ ʨʘʩʪʝʥʠʷ ʩʧʦ-

ʩʦʙʥʳ ʩʪʘʪʴ ʨʝʟʝʨʚʘʪʦʨʘʤʠ ʠʥʬʝʢʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʩʥʝʞʥʘʷ ʧʣʝʩʝʥʴ ʨʘʟʚʠʚʘʝʪʩʷ 

ʪʘʢʞʝ ʥʘ ʠʭ ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤʘʭ. ʅʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʩʢʣʝʨʦʮʠʘʣʴʥʳʝ ʛʨʠʙʳ, 

ʧʦʨʘʞʘʶʱʠʝ ʩʝʷʥʮʳ ʠ ʩʘʞʝʥʮʳ ʩʦʩʥʳ, ʦʙʳʯʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʤʝʩʪʥʳʤ ʰʪʘʤʤʘʤ 

ʛʨʠʙʦʚ, ʥʘʰʝʜʰʠʤ ʥʦʚʳʝ ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʩʠʩʪʝʤ çʧʘ-

ʨʘʟʠʪïʨʘʩʪʝʥʠʝè ʧʨʦʠʩʭʦʜʠʪ ʚ ʤʝʩʪʘʭ ʩʢʦʧʣʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʪʨʦ-

ʜʫʮʠʨʫʝʤʳʭ ʨʘʩʪʝʥʠʡ (ʣʝʩʥʳʝ ʧʠʪʦʤʥʠʢʠ). ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʬʠʪʦ-

ʧʘʨʘʟʠʪʦʚ ʩ ʤʝʩʪʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʠʥʪʨʦʜʫʮʠʨʫʝʤʳʝ.  
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ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʫʱʝʨʙʘ, ʥʘʥʦʩʠʤʦʛʦ ʛʨʠ-

ʙʘʤʠ-ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʩʥʝʞʥʦʡ ʧʣʝʩʝʥʠ, ʚ ʧʠʪʦʤʥʠʢʘʭ ʠ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨʘʭ ʥʝʦʙ-

ʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʙʦʨʴʙʫ ʩ ʚʦʩʧʨʠʠʤʯʠʚʳʤʠ ʢ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤ ʩʢʣʝʨʦʮʠ-

ʘʣʥɹʳʤ ʛʨʠʙʘʤ ʩʦʨʥʷʢʘʤʠ, ʩʧʦʩʦʙʥʳʤʠ ʩʪʘʪʴ ʨʝʟʝʨʚʘʪʘʤʠ ʠʥʬʝʢʮʠʠ. ʋʯʠʪr-

ʚʘʷ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʠʥʬʝʢʮʠʠ ʩʥʝʞʥʦʡ ʧʣʝʩʝʥʠ ï ʩʢʣʝʨʦʮʠʠ, ʦʧʘʜʘʶ-

ʱʠʝ ʩ ʧʦʨʘʞʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʠ ʚʳʙʨʘʢʦʚʢʝ ʙʦʣʴʥʳʭ ʩʝʷʥʮʝʚ ʩʣʝʜʫʝʪ ʠʟʙʝ-

ʛʘʪʴ ʦʧʘʜʝʥʠ ̫ʩʢʣʝʨʦʮʠʝʚ ʠ ʩʦʭʨʘʥʝʥʠʷ ʠʭ ʚ ʧʦʯʚʝ ʠ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʘʭ. 

ʆʜʥʠʤ ʠʟ ʧʨʠʝʤʦʚ ʫʥʠʯʪʦʞʝʥʠʷ ʩʢʣʝʨʦʮʠʝʚ ï ʚʩʧʘʰʢʘ ʩ ʦʙʦʨʦʪʦʤ ʧʣʘʩʪʘ ʚ 

ʦʯʘʛʘʭ ʛʨʠʙʥʦʡ ʠʥʬʝʢʮʠʠ. ɺ ʩʣʫʯʘʷʭ ʨʘʟʚʠʪʠʷ ʦʯʘʛʦʚ ʠʥʬʝʢʮʠʠ ʚ ʣʝʩʥʳʭ ʧʠ-

ʪʦʤʥʠʢʘʭ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʭʠʤʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ.  

ˤ͔͙ͪͭͼ͙͔͔ͤͦ͘͡͡ ͍ͯΎ͙͔͒͊ͤΣ ͭ ͪ͊ͻ͔͙ͦͣͦ͘͟ ͔͍͔͒ͪͫͤ·ͻ ͨͦͪͦ͒  
(Verticillium wilt, black heart) 

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʪʁ ʛʨʠʙʳ Verticillium albo-atrum Reinke et 

Berthold, Verticillium dahliae Kleb.  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ɻʨʠʙʳ ʨʦʜʘ Verticillium ʷʚʣʷʶʪʩʷ ʧʦʣʠʬʘʛʘʤʠ ʩ ʰʠʨʦ-

ʢʠʤ ʢʨʫʛʦʤ ʨʘʩʪʝʥʠʡ-ʭʦʟʷʝʚ: ʭʚʦʡʥʳʭ (Larix, Picea, Pinus) ʠ ʣʠʩʪʚʝʥʥʳʭ (Acer, 

Alnus, Betula, Fraxinus, Populus, Quercus, Salix, Tilia, Ulmus) ʧʦʨʦʜ.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ɺʝʨʪʠʮʠʣʣʝʟʥʦʝ 

ʫʚʷʜʘʥʠʝ, ʠʣʠ ʪʨʘʭʝʦʤʠʢʦʟ, ʦʙʥʘʨʫʞʝʥʦ ʚ ʈʘʡʦʥʝ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ 

ʣʝʩʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʄʦʩʢʦʚʩʢʘʷ, ɹʨʷʥʩʢʘʷ, ʂʘ-

ʣʫʞʩʢʘʷ, ʊʫʣʴʩʢʘʷ ʦʙʣʘʩʪʠ); ʃʝʩʦʩʪʝʧʥʦʤ ʨʘʡʦʥʝ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʂʫʨʩʢʘʷ, ɺʦʨʦʥʝʞʩʢʘʷ, ɹʝʣʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʠ); ʈʘʡʦʥʝ ʩʪʝʧʝʡ 

ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʉʪʘʚʨʦʧʦʣʴ-

ʩʢʠʡ ʢʨʘʡ); ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʤ ʧʦʜʪʘʝʞʥʦ-ʣʝʩʦʩʪʝʧʥʦʤ ʨʘʡʦʥʝ (ʅʦʚʦʩʠʙʠʨ-

ʩʢʘʷ ʦʙʣʘʩʪʴ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ɿʘʙʦʣʝʚʘʥʠʝ, ʠʟʚʝʩʪʥʦʝ ʢʘʢ ʚʝʨʪʠʮʠʣʣʝʟʥʦʝ 

ʫʚʷʜʘʥʠʝ ʩʝʷʥʮʝʚ ʠ ʩʘʞʝʥʮʝʚ ʭʚʦʡʥʳʭ ʠ ʣʠʩʪʚʝʥʥʳʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ, ʦʙʥʘ-

ʨʫʞʝʥʦ ʚ ɽʚʨʦʧʝ (ɸʥʛʣʠʷ, ɻʦʣʣʘʥʜʠʷ, ʌʨʘʥʮʠʷ, ɻʝʨʤʘʥʠʷ, ʏʝʭʠʷ, ɺʝʥʛʨʠʷ, 

ʇʦʣʴʰʘ); ʚ ʧʠʪʦʤʥʠʢʘʭ ʀʨʘʥʘ (ʄʘʟʘʥʜʘʨʘʥ ï Quercus castanifolia, Cupressus 

sempervirens; ɻʦʨʛʘʥ ï Pinus brotia, P. nigra, Cupressus arizonica, Cedrus deodora); 

ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ (ɺʘʰʠʥʛʪʦʥ, ʆʨʝʛʦʥ ï Acer platanoides; ʂʦʣʦʨʘʜʦ ïFraxinus 

sp.; ʅʴʶ-ʁʦʨʢ, ɺʝʨʤʦʥʪ, ʄʵʥ, ʄʠʯʠʛʘʥ ï Pinus banksiana).  

ʅʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʈʦʩʩʠʝʡ ʪʝʨʨʠʪʦʨʠʷʭ ʟʘʙʦʣʝʚʘʥʠʝ ʦʙʥʘʨʫʞʝʥʦ ʚ 

ʩʪʨʘʥʘʭ ʇʨʠʙʘʣʪʠʢʠ, ʋʢʨʘʠʥʝ, ɻʨʫʟʠʠ.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ɻʨʠʙʳ Verticillium ʚʳʟʳʚʘʶʪ ʧʦʣʥʦʝ ʠʣʠ ʯʘʩʪʠʯʥʦʝ ʦʪ-

ʤʠʨʘʥʠʝ ʢʦʨʥʝʡ. ɿʘʙʦʣʝʚʘʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʦʪ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ ʠ ʧʨʠʚʦʜʠʪ 

ʢ ʛʠʙʝʣʠ ʨʘʩʪʝʥʠʷ. ɻʨʠʙʳ ʧʦʨʘʞʘʶʪ ʩʦʩʫʜʳ ʩʪʝʙʣʷ ʠ ʢʦʨʥʷ, ʧʦʵʪʦʤʫ ʟʘʪʨʫʜʥʷ-

ʝʪʩʷ ʧʦʩʪʫʧʣʝʥʠʝ ʚʦʜʳ ʧʦ ʩʪʝʙʣʶ, ʠ ʩʝʷʥʮʳ ʧʦʛʠʙʘʶʪ. ʈʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʧʦ ʩʦ-

ʩʫʜʘʤ ʤʠʮʝʣʠʡ ʛʨʠʙʘ ʟʘʢʫʧʦʨʠʚʘʝʪ ʠʭ, ʭʚʦʷ ʠ ʣʠʩʪʴʷ ʞʝʣʪʝʶʪ, ʙʫʨʝʶʪ, ʧʦʨʘ-

ʞʝʥʥʳʝ ʩʝʷʥʮʳ ʫʤʠʨʘʶʪ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʣʝʟʥʠ ʚ ʧʦʩʝʚʘʭ ʜʨʝʚʝʩʥʦ-

ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ ʯʘʱʝ ʚʩʝʛʦ ʥʦʩʠʪ ʦʯʘʛʦʚʳʡ ʭʘʨʘʢʪʝʨ. ʇʦʨʘʞʝʥʥʳʝ ʨʘʩʪʝ-

ʥʠʷ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʛʨʫʧʧʘʤʠ, ʦʯʘʛʠ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʝʟʥʠ ʥʘ ʩʦʩʝʜʥʠʝ ʩʝʷʥʮʳ. ɺʝʨʪʠʮʠʣʣʝʟʥʦʝ ʫʚʷʜʘʥʠʝ ʚ ʦʪ-

ʜʝʣʴʥʳʝ ʛʦʜʳ ʜʦʩʪʘʪʦʯʥʦ ʚʨʝʜʦʥʦʩʥʦ. ʊʘʢ, ʙʦʣʝʟʥʴ, ʨʘʩʧʨʦʩʪʨʘʥʠʚʰʘʷʩʷ ʚ 
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ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʉʪʘʚʨʦʧʦʣʴʩʢʦʤ ʢʨʘʝ, ʧʦʨʘʟʠʣʘ ʢʫʣʴʪʫʨʳ ʜʫʙʘ 1ï3-

ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ. ʇʦʛʠʙʣʦ ʜʦ 30% ʩʝʷʥʮʝʚ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʋ ʩʝʷʥʮʝʚ ʠ ʩʘʞʝʥʮʝʚ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʧʨʠ-

ʟʥʘʢʦʤ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʫʚʷʜʘʥʠʝ ʚʝʨʭʫʰʝʢ. ʍʚʦʷ ʩʪʘʥʦʚʠʪʩʷ ʤʷʛʢʦʡ, 

ʠʥʦʛʜʘ ʦʙʝʩʮʚʝʯʠʚʘʝʪʩʷ (ʨʠʩ. 19). ʉʪʚʦʣʠʢ ʨʘʟʤʷʛʯʘʝʪʩʷ, ʪʝʨʷʝʪ ʫʧʨʫʛʦʩʪʴ, ʥʦ 

ʢʦʨʥʠ ʨʘʩʪʝʥʠʷ ʥʝ ʟʘʛʥʠʚʘʶʪ. 

ɺʝʨʪʠʮʠʣʣʝʟʥʦʝ ʫʚʷʜʘʥʠʝ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʦʞʝʣʪʝʥʠʷ, 

ʧʦʥʠʢʘʥʠʷ ʠ ʩʢʨʫʯʠʚʘʥʠʷ ʣʠʩʪʴʝʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʪʝʨʝʡ ʪʫʨʛʦʨʘ ʢʣʝʪʦʢ ʠ ʪʢʘ-

ʥʝʡ. ʋ ʧʦʨʘʞʝʥʥʳʭ ʩʘʞʝʥʮʝʚ ʣʠʩʪʴʷ ʜʝʣʘʶʪʩʷ ʞʝʣʪʳʤʠ, ʙʫʨʳʤʠ, ʧʷʪʥʠʩʪʳʤʠ, 

ʟʘʩʳʭʘʶʪ ʠ ʦʧʘʜʘʶʪ, ʚʝʨʭʫʰʢʘ ʧʦʥʠʢʘʝʪ, ʨʘʩʪʝʥʠʝ ʟʘʩʳʭʘʝʪ. ʆʙʱʠʤ ʜʣʷ ʚʩʝʭ 

ʪʠʧʦʚ ʫʚʷʜʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʦʢʨʘʩʢʠ ʜʨʝʚʝʩʠʥʳ ʚʝʪʚʝʡ ʠ ʩʪʚʦʣʠʢʦʚ 

(ʪʝʤʥʳʝ ʧʦʣʦʩʳ ʠ ʢʦʣʴʮʘ ʥʘ ʩʨʝʟʝ), ʟʘʢʫʧʦʨʢʘ ʧʨʦʚʦʜʷʱʠʭ ʩʦʩʫʜʦʚ, ʦʙʨʘʟʦʚʘ-

ʥʠʝ ʛʫʤʤʠʧʦʜʦʙʥʳʭ ʚʝʱʝʩʪʚ ʠʣʠ ʩʢʦʧʣʝʥʠʝ ʛʠʬ ʛʨʠʙʘ ʚ ʪʨʘʭʝʠʜʘʭ.  

ɼʦʩʪʘʪʦʯʥʦ ʩʭʦʜʥʳʝ ʧʨʠʟʥʘʢʠ ʧʦʷʚʣʷʶʪʩʷ ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʩʝʷʥʮʝʚ ʠ ʩʘ-

ʞʝʥʮʝʚ ʬʫʟʘʨʠʦʟʦʤ. ʃʠʩʪʴʷ ʚʷʥʫʪ, ʟʘʩʳʭʘʶʪ. ʇʨʠʯʝʤ ʟʘʩʳʭʘʝʪ ʚʩʝ ʨʘʩʪʝʥʠʝ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʨʠʙʥʦʛʦ ʥʘʣʪyʘ ʠ ʙʝʣʦʚʘʪʦ-ʨʦʟʦʚʳʭ ʧʦʜʫʰʝʯʝʢ ʨʳʭʣʳʭ ʩʧʦʨʦ-

ʥʦʰʝʥʠʡ ʛʨʠʙʘ ʥʘ ʢʦʨʥʷʭ ʠ ʢʦʨʥʝʚʦʡ ʰʝʡʢʝ. ʇʨʠ ʬʫʟʘʨʠʦʟʥʦʤ ʟʘʙʦʣʝʚʘʥʠʠ 

ʛʨʠʙʥʦʡ ʥʘʣʪy ʩʦʩʪʦʠʪ ʠʟ ʪʦʥʢʠʭ ʥʠʪʝʚʠʜʥʳʭ ʛʠʬ ʠ ʩʢʦʧʣʝʥʠʡ ʙʦʣʴʰʠʭ ʩʝʨʧʦ-

ʚʠʜʥʳʭ ʢʦʥʠʜʠʡ ʛʨʠʙʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʭʘʨʘʢʪʝʨʥʳʤ ʦʪʣʠʯʠʪʝʣʴʥʳʤ 

ʧʨʠʟʥʘʢʦʤ. ʉʧʦʨʦʥʦʰʝʥʠʷ ʚʝʨʪʠʮʠʣʣʠʫʤʦʚ ʤʝʥʝʝ ʦʙʠʣʴʥʳ, ʩʧʦʨʳ-ʢʦʥʠʜʠʠ 

ʦʚʘʣʴʥʳʝ, ʤʝʣʢʠʝ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʥʘ ʤʫʪʦʚʯʘʪʦ ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʢʦʥʠʜʠʝʥʦʩʮʘʭ.  

ɼʦʩʪʘʪʦʯʥʦ ʧʦʢʘʟʘʪʝʣʴʥʦ ʧʦʨʘʞʝʥʠʝ ʪʨʘʭʝʦʤʠʢʦʟʦʤ ʚʟʨʦʩʣʳʭ ʜʝʨʝʚʴʝʚ 

ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ. ɺʥʝʰʥʝʝ ʧʨʦʷʚʣʝʥʠʝ ʙʦʣʝʟʥʝʡ: ʣʠʩʪʴʷ ʪʝʨʷʶʪ ʪʫʨʛʦʨ, ʞʝʣ-

ʪʝʶʪ ʠ ʦʧʘʜʘʶʪ ʦʪ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ ʢ ʚʝʨʰʠʥʝ, ʮʚʝʪ ʣʠʩʪʴʝʚ ʙʫʨʳʡ. ɺʩʢʦʨʝ 

ʣʠʩʪʦʧʘʜ ʦʭʚʘʪʳʚʘʝʪ ʩʢʝʣʝʪʥʳʝ ʚʝʪʚʠ ʠ ʚʩʶ ʢʨʦʥʫ, ʧʨʠ ʵʪʦʤ ʢʦʨʘ ʠ ʣʫʙ ʧʨʦ-

ʜʦʣʞʘʶʪ ʦʩʪʘʚʘʪʴʩʷ ʞʠʚʳʤʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʠʩʭʦʜʠʪ ʫʩʳʭʘʥʠʝ ʚʝʪʚʝʡ, ʧʦ-

ʙʝʛʦʚ ʠ ʧʦʨʦʩʣʠ, ʘ ʟʘʪʝʤ ʠ ʚʩʝʛʦ ʨʘʩʪʝʥʠʷ. ɺʥʫʪʨʝʥʥʠʝ ʩʠʤʧʪʦʤʳ ʙʦʣʝʟʥʠ: ʙʫ-

ʨʦʝ ʠʣʠ ʦʣʠʚʢʦʚʦʛʦ ʮʚʝʪʘ ʩʧʣʦʰʥʦʝ ʠʣʠ ʧʨʝʨʳʚʠʩʪʦʝ ʢʦʣʴʮʦ ʥʘ ʧʦʧʝʨʝʯʥʦʤ 

ʩʨʝʟʝ ʚʝʪʚʝʡ, ʚ ʩʦʩʫʜʘʭ ʥʘ ʤʠʢʨʦʩʨʝʟʘʭ ʚʠʜʥʳ ʛʠʬʳ ʛʨʠʙʘ. ɻʠʙʝʣʴ ʚʟʨʦʩʣʦʛʦ 

ʜʝʨʝʚʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ 1ï4 ʣʝʪ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ Verticillium dahliae ʨʘʟʚʠʚʘʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʣʠʩʪ-

ʚʝʥʥʳʭ ʧʦʨʦʜʘʭ, Verticillium albo-atrum ʧʦʨʘʞʘʝʪ ʭʚʦʡʥʳʝ ʧʦʨʦʜʳ ʠ, ʚ ʥʝʢʦʪʦ-

ʨʳʭ ʩʣʫʯʘʷʭ, ʣʠʩʪʚʝʥʥʳʝ. Verticillium albo-atrum ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚ ʥʘʯʘʣʝ ʙʝ-

ʣʦʡ, ʟʘʪʝʤ ʯʝʨʥʦʡ ʦʢʨʘʩʢʦʡ ʢʦʣʦʥʠʡ. ʄʠʮʝʣʠʡ ʤʥʦʛʦʢʣʝʪʦʯʥʳʡ, ʨʘʟʚʠʚʘʝʪ ʙʝ-

ʣʳʝ ʣʠʙʦ ʦʢʨʘʰʝʥʥʳʝ ʜʝʨʥʦʚʠʥʢʠ (ʨʠʩ. 20).  

ʂʦʥʠʜʠʝʥʦʩʮʳ ʤʥʦʛʦʢʣʝʪʦʯʥʳʝ, ʤʫʪʦʚʯʘʪʦ ʨʘʟʚʝʪʚʣʝʥʥʳʝ, ʩ ʟʘʦʩʪʨʝʥ-

ʥʳʤʠ ʢʦʥʝʯʥʳʤʠ ʚʝʪʚʷʤʠ, ʫ ʦʩʥʦʚʘʥʠʷ ʯʘʩʪʦ ʚʟʜʫʪʳʤʠ (ʬʠʘʣʠʜʳ). ɺʝʪʦʯʝʢ ʚ 

ʤʫʪʦʚʢʝ ʙʳʚʘʝʪ ʜʦ 5 ʰʪ. ʅʘ ʢʦʥʮʘʭ ʤʫʪʦʚʦʢ ʦʙʨʘʟʫʶʪʩʷ ʩʣʠʟʠʩʪʳʝ ʛʦʣʦʚʢʠ, ʩʦ-

ʜʝʨʞʘʱʠʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʨ ï ʢʦʥʠʜʠʡ. ʂʦʥʠʜʠʠ ʙʝʩʮʚʝʪʥʳʝ, ʦʚʘʣʴʥʳʝ 

ʠʣʠ ʧʨʦʜʦʣʛʦʚʘʪʳʝ, ʠʥʦʛʜʘ ʠʟʦʛʥʫʪʳʝ, 5ï12Ĭ2,5ï3,0 ʤʢʤ. ʇʨʠ ʣʘʙʦʨʘʪʦʨʥʦʤ 

ʘʥʘʣʠʟʝ ʩʝʷʥʮʝʚ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

(ʣʝʩʥʳʝ ʧʠʪʦʤʥʠʢʠ ʋʩʪʴ-ɼʦʥʝʮʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ), ʥʘ ʢʦʨʥʷʭ ʠ ʩʪʝʙʣʝ ʧʦʜ ʢʦʨʦʡ 

ʦʙʥʘʨʫʞʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʚʘʣʴʥʳʝ ʠʣʠ ʦʢʨʫʛʣʳʝ ʯʝʨʥʳʝ ʤʠʢʨʦʩʢʣʝʨʦʮʠʠ, 

50ï75ï100 ʤʢʤ ʚ ʜʠʘʤʝʪʨʝ. ʆʙʨʘʟʦʚʘʥʠʝ ʤʠʢʨʦʩʢʣʝʨʦʮʠʝʚ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʛʨʠʙʘ Verticillium albo-atrum (ʨʠʩ. 21). ʇʨʠ ʘʥʘʣʠʟʝ ʙʦʣʴʥʳʭ ʩʘʞʝʥʮʝʚ Cupressus 

sempervirens ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʭʦʞʘʷ ʢʘʨʪʠʥʘ: ʧʦʜ ʢʦʨʦʡ ʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʷʭ 
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ʜʨʝʚʝʩʠʥʳ ʩʪʝʨʞʥʝʚʦʛʦ ʢʦʨʥʷ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʯʝʨʥʳʝ ʤʠʢʨʦ-

ʩʢʣʝʨʦʮʠʠ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʫʨʦʛʦ, ʩ ʧʝʨʝʛʦʨʦʜʢʘʤʠ, ʤʠʮʝʣʠʷ, 

8ï10 ʤʢʤ ʪʦʣʱʠʥʦʡ.  

Verticillium dahliae ʦʙʨʘʟʫʝʪ ʢʦʣʦʥʠʠ, ʩʪʝʣʶʱʠʝʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʙ-

ʩʪʨʘʪʘ, ʧʝʧʝʣʴʥʦ-ʯʝʨʥʦʡ ʦʢʨʘʩʢʠ. ʕʥʜʦʛʝʥʥʳʡ ʤʠʮʝʣʠʡ ʪʝʤʥʦʦʢʨʘʰʝʥʥʳʡ, ʪʘʢ-

ʞʝ ʦʙʨʘʟʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʩʢʣʝʨʦʮʠʝʚ 15ï50 ʤʢʤ. ʂʦʥʠʜʠʝʥʦʩʮʳ 

ʛʨʠʙʘ ʧʨʷʤʳʝ, ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʙʝʩʮʚʝʪʥʳʝ, ʩʝʧʪʠʨʦʚʘʥʥʳʝ, ʤʫʪʦʚʯʘʪʦ ʨʘʟ-

ʚʝʪʚʣʝʥʥʳʝ, ʜʦ 170 ʤʢʤ ʜʣʠʥʦʡ. ʂʦʥʠʜʠʠ ʙʝʩʮʚʝʪʥʳʝ, ʦʚʘʣʴʥʳʝ, 2,1ï12,3Ĭ1,5ï

4,2 ʤʢʤ (ʨʠʩ. 22).  

ʆʜʥʘʢʦ ʧʨʠʟʥʘʢʠ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ Verticillium albo-atrum 

ʠ Verticillium dahlia, ʦʯʝʥʴ ʠʟʤʝʥʯʠʚʳ, ʠ ʧʨʠʥʮʠʧ ʨʘʟʜʝʣʝʥʠʷ ʵʪʠʭ ʚʠʜʦʚ ʚʳʟʳ-

ʚʘʝʪ ʩʦʤʥʝʥʠʝ.  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ʎʠʢʣ ʨʘʟʚʠʪʠʷ ʛʨʠʙʦʚ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʬʘʟ: ʧʝʨʚʘʷ 

ʧʨʦʭʦʜʠʪ ʚ ʧʠʪʘʶʱʝʤ ʨʘʩʪʝʥʠʠ, ʚʪʦʨʘʷ ï ʚ ʧʦʯʚʝ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʠʜʳ Verticil-

lium ʥʝ ʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʤʠ ʦʙʠʪʘʪʝʣʷʤʠ ʧʦʯʚʳ, ʦʥʠ ʩʦʭʨʘʥʷʶʪʩʷ ʥʘ ʨʘʩʪʠ-

ʪʝʣʴʥʳʭ ʦʩʪʘʪʢʘʭ, ʩ ʢʦʪʦʨʳʭ ʧʨʦʥʠʢʘʶʪ ʚ ʧʠʪʘʶʱʝʝ ʨʘʩʪʝʥʠʝ. ɼʣʷ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ ʚʝʨʪʠʮʠʣʣʝʟʥʦʛʦ ʫʚʷʜʘʥʠʷ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʚʦʜʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʠʩʧʦʣʴʟʫʝ-

ʤʘʷ ʧʨʠ ʧʦʣʠʚʝ), ʟʘʨʘʞʝʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʠ ʩʦʩʝʜʩʪʚʦ ʠʥʬʠʮʠʨʦʚʘʥ-

ʥʳʭ ʨʘʩʪʝʥʠʡ. ʍʨʦʥʠʯʝʩʢʠ ʙʦʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ʷʚʣʷʶʪʩʷ ʨʝʟʝʨʚʘʪʦʨʘʤʠ ʠʥʬʝʢ-

ʮʠʠ. ʊʘʢ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ Verticillium albo-atrum ʫʩʧʝʰʥʦ ʧʝʨʝʟʠʤʦʚʘʣ ʚ ʜʨʝʚʝ-

ʩʠʥʝ ʚʠʜʦʚ Aesculus, Acer, Alnus, Betula, Carpinus, Fraxinus, Picea, Populus, 

Quercus, Salix ʠ Tilia. ʋʩʪʘʥʦʚʣʝʥʦ ʪʘʢʞʝ, ʯʪʦ ʨʘʟʚʠʪʠʶ ʟʘʙʦʣʝʚʘʥʠʷ ʩʧʦʩʦʙʩʪ-

ʚʫʝʪ ʥʝʡʪʨʘʣʴʥʘʷ ʠʣʠ ʩʣʘʙʦʱʝʣʦʯʥʘʷ ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ. ʉʪʝʧʝʥʴ ʧʨʦ-

ʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʩʥʠʞʘʝʪʩʷ ʧʨʠ pH ʥʠʞʝ 5. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ ʜʦ 24 Üʉ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʠʟʘʮʠʠ ʛʨʠʙʘ, ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʥʝʝ ʙʣʘʛʦʧʨʠ-

ʷʪʥʘ. ʇʨʠ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʦʚʳʰʘʝʪʩʷ ʚʨʝ-

ʜʦʥʦʩʥʦʩʪʴ ʧʘʨʘʟʠʪʘ. ʅʘ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʚʣʠʷʝʪ ʩʪʨʝʩʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʩ-

ʪʝʥʠʡ ʧʨʠ ʨʝʟʢʦʤ ʢʦʣʝʙʘʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ. ʇʦ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ, 

ʯʨʝʟʤʝʨʥʳʡ ʧʦʣʠʚ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʟʘʙʦʣʝʚʘʥʠʷ.  

ɺ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʙʦʣʝʟʥʝʡ, ʚʳʟʳʚʘʶʱʠʭ ʫʩʳʭʘʥʠʝ ʜʝʨʝʚʴʝʚ, ʫʯʘʩʪʚʫ-

ʶʪ ʥʘʩʝʢʦʤʳʝ. ʉʪʚʦʣʦʚʳʝ ʚʨʝʜʠʪʝʣʠ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ ʧʝʨʝʥʦʩʯʠʢʘʤʠ ʛʨʠ-

ʙʦʚ, ʚʦʟʙʫʜʠʪʝʣʝʡ ʪʨʘʭʝʦʤʠʢʦʟʦʚ ʣʝʩʥʳʭ ʧʦʨʦʜ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ɺʘʞʥʦʝ ʤʝʩʪʦ ʚ ʢʦʤʧʣʝʢʩʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʟʘʱʠʪʝ ʩʝʷʥʮʝʚ ʦʪ ʚʝʨʪʠʮʠʣʣʝʟʥʦʛʦ ʫʚʷʜʘʥʠʷ ʦʪʚʦʜʠʪʩʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʤʝ-

ʪʦʜʘʤ: ʩʦʙʣʶʜʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʩʝʤʷʥ, ʠʭ ʧʨʦʪʨʘʚʣʠʚʘʥʠʝ, 

ʨʳʭʣʝʥʠʝ ʧʦʯʚʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ ʫʜʦʙʨʝʥʠʷ, ʫʤʝʨʝʥʥʳʡ 

ʧʦʣʠʚ ʠ ʙʦʨʴʙʘ ʩ ʩʦʨʥʷʢʘʤʠ. ɺʦ ʚʟʨʦʩʣʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʝʨʪʠʮʠʣʣʝʟʥʦʛʦ ʫʚʷʜʘʥʠʷ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʧʦ-

ʚʨʝʞʜʝʥʠʷ ʢʦʨʥʝʡ, ʧʨʝʜʫʧʨʝʞʜʘʪʴ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʩʪʚʦʣʦʚ ʠ ʚʝʪ-

ʚʝʡ. ɺ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠʥʬʝʢʮʠʠ ʪʨʘʭʝʦʤʠʢʦʟʦʚ, ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʥʘʩʝ-

ʢʦʤʳʝ.  
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˸ˢ˶˻ˮ˭̂̉˩˹˹̍˩ ˣ˻˶˩˭˹ˮ ˸˻˶˻˨˹̒˴˻ˤ  
ˮ ˤ˭˾˻˿˶̍̆ ˹ˢ˿ˢˬ˨˩˹ˮ˯ ̆ˤ˻˯˹̍̆ ˽˻˾˻˨ 

ˣ͔͙ͦͤ͘͡ ͔͙͡ ͙ ͙ͨͻͭ· 

ˣ͔ͦͤ͘͡Έ ͯ ͍Ύ͙͒͊ͤΎ ͻ͍͙ͦ ͙ ͍͔͍͔͚ͭ ͔͙͡ ͙ ͙ͨͻͭ·  
(Cause of needle and twig blight)  

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ ʛʨʠʙ Acanthostigma parasitica (Hart.) 

Sacc. [=Septoria parasitica Hartig; Herpotrichia parasitaca (Hart.) Rostr.].  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ʇʠʭʪʘ ʢʘʚʢʘʟʩʢʘʷ (Abies nordmanniana), ʝʣʴ ʝʚʨʦʧʝʡ-

ʩʢʘʷ (Picea abies), ʝʣʴ ʢʦʣʶʯʘʷ (P. pungens), ʣʠʩʪʚʝʥʥʠʮʘ (Larix spp.), ʪʫʷ 

ʟʘʧʘʜʥʘʷ (Thuja occidentalis).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʉʝʚʝʨʦ-

ʂʘʚʢʘʟʩʢʠʡ ʛʦʨʥʳʡ ʨʘʡʦʥ (ʏʝʨʥʦʤʦʨʩʢʦʝ ʧʦʙʝʨʝʞʴʝ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ), ʨʘʡ-

ʦʥ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ɹʦʣʝʟʥʴ ʫʚʷʜʘʥʠʷ ʭʚʦʠ ʠ ʚʝʪʚʝʡ ʝʣʠ ʠ ʧʠʭʪʳ 

ʦʙʥʘʨʫʞʝʥʘ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ (ɼʘʥʠʷ, ɻʝʨʤʘʥʠʷ, ʈʫʤʳʥʠʷ) ʥʘ ʧʠʭʪʝ ʙʝʣʦʡ (Ab-

ies alba) ʠ ʝʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʚ ʀʨʘʥʝ (ʈʝʰʪ, ɻʠʣʷʥ) ʥʘ ʝʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʘ 

ʪʘʢʞʝ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʉʐɸ ʠ ʚ ʂʘʥʘʜʝ ʥʘ ʧʠʭʪʝ ʙʘʣʴʟʘʤʠʯʝʩʢʦʡ (Abies bal-

samea) ʠ ʪʩʫʛʝ ʢʘʥʘʜʩʢʦʡ (Tsuga canadensis). ʅʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʈʦʩʩʠʝʡ ʪʝʨ-

ʨʠʪʦʨʠʷʭ ʚʦʟʙʫʜʠʪʝʣʴ ʫʚʷʜʘʥʠʷ ʭʚʦʠ ʠ ʚʝʪʚʝʡ ʧʠʭʪʳ ʦʙʥʘʨʫʞʝʥ ʚ ʋʢʨʘʠʥʝ 

(ʂʨʳʤʩʢʘʷ ʦʙʣʘʩʪʴ).  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ɺʳʟʳʚʘʝʤʦʝ ʛʨʠʙʦʤ Acanthostigma parasitica ʟʘʙʦʣʝʚʘ-

ʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʩʘʞʝʥʮʝʚ ʭʚʦʡʥʳʭ ʧʦʨʦʜ (ʦʩʦʙʝʥʥʦ ʧʦʨʦʜ-

ʠʥʪʨʦʜʫʮʝʥʪʦʚ) ʠ ʤʦʣʦʜʥʷʢʦʚ ʧʨʠ ʧʣʘʥʪʘʮʠʦʥʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ. ɻʨʠʙ ʚʳʟʳʚʘ-

ʝʪ ʫʩʳʭʘʥʠʝ ʭʚʦʠ, ʚʝʨʰʠʥʥʳʭ ʧʦʯʝʢ ʠ ʧʦʙʝʛʦʚ ʫ ʨʘʩʪʝʥʠʡ ʜʦ 15-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩ-

ʪʘ. ɺʦʟʤʦʞʥʦ ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʦʯʘʛʘʤʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʫʱʝʨʙ ʥʘʥʦʩʠʪʩʷ ʧʦʩʘʜʢʘʤ ʧʦʨʦʜ-ʠʥʪʨʦʜʫʮʝʥʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʨʘʩʪʝʥʠʷ ʪʝʨʷʶʪ 

ʜʝʢʦʨʘʪʠʚʥʳʡ ʚʠʜ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʋ ʙʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʭʣʦʨʦ-

ʪʠʯʥʦʩʪʴ ï ʜʝʭʨʦʤʘʮʠʷ ʭʚʦʠ. ʍʚʦʷ ʙʣʝʜʥʝʝʪ, ʧʫʯʢʠ ʭʚʦʠ ʥʘ ʤʦʣʦʜʳʭ ʧʦʙʝʛʘʭ ʥʝ 

ʨʘʟʚʦʨʘʯʠʚʘʶʪʩʷ, ʞʝʣʪʝʶʪ, ʟʘʪʝʤ ʩʪʘʥʦʚʷʪʩʷ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʤʠ (ʨʠʩ. 23). ʅʘ 

ʧʦʨʘʞʝʥʥʳʭ ʚʝʪʚʷʭ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʟʘʩʤʦʣʝʥʥʳʝ ʫʯʘʩʪʢʠ. ʇʨʠ ʚʩʢʨʳʪʠʠ ʢʦʨʳ 

ʥʘ ʧʦʨʘʞʝʥʥʳʭ ʚʝʪʚʷʭ ʚʠʜʥʦ, ʯʪʦ ʚ ʤʝʩʪʝ ʧʦʨʘʞʝʥʠʷ ʠ ʚʳʰʝ ʣʫʙ ʦʪʤʠʨʘʝʪ, 

ʧʨʠʦʙʨʝʪʘʝʪ ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ. ʅʠʞʝ ʤʝʩʪʘ ʥʝʢʨʦʟʘ ʣʫʙ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ 

ʟʝʣʝʥʳʤ, ʭʚʦʷ ʥʝ ʦʪʤʠʨʘʝʪ. ʅʘ ʛʨʘʥʠʮʝ ʥʝʢʨʦʟʥʦʛʦ ʧʷʪʥʘ ʠ ʞʠʚʦʛʦ ʣʫʙʘ ʦʙʨʘ-

ʟʫʶʪʩʷ ʧʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ ʚ ʚʠʜʝ ʛʨʫʧʧ ʤʝʣʢʠʭ ʦʢʨʫʛʣʳʭ ʯʝʨʥʳʭ ʧʝʨʠʪʝʮʠʝʚ, 

ʧʦʢʨʳʪʳʭ ʜʣʠʥʥʳʤʠ ʱʝʪʠʥʢʘʤʠ (ʨʠʩ. 24). ʇʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ ʦʙʨʘʟʫʶʪʩʷ 

ʪʘʢʞʝ ʥʘ ʭʚʦʝ (ʫ ʝʝ ʦʩʥʦʚʘʥʠʷ), ʥʘ ʧʦʯʢʘʭ ʠ ʦʪʤʝʨʰʠʭ ʩʪʝʙʣʷʭ. 

ʇʝʨʠʪʝʮʠʠ ʦʢʨʫʛʣʳʝ, ʩ ʥʝʯʝʪʢʠʤ ʦʪʚʝʨʩʪʠʝʤ, ʧʦʚʝʨʭʥʦʩʪʥʳʝ, ʯʝʨʥʳʝ, 

ʫʩʝʷʥʳ ʜʣʠʥʥʳʤʠ (ʜʦ 120 ʤʢʤ) ʱʝʪʠʥʢʘʤʠ (ʨʠʩ. 25). ʉʫʤʢʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦ-

ʙʫʣʘʚʦʚʠʜʥʳʝ, 75ï100Ĭ11ï15 ʤʢʤ, ʧʘʨʘʬʠʟʳ ʪʦʥʢʠʝ, ʥʠʪʝʚʠʜʥʳʝ, ʧʦ ʜʣʠʥʝ 

ʨʘʚʥʳ ʩʫʤʢʘʤ. ʉʧʦʨʳ ʚʝʨʝʪʝʥʦʚʠʜʥʳʝ, ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʳʝ, ʩ ʪʨʝʤʷ ʧʝʨʝʛʦʨʦʜ-

ʢʘʤʠ ʠ ʧʝʨʝʪʷʞʢʘʤʠ ʚʦʟʣʝ ʧʝʨʝʛʦʨʦʜʦʢ, 20ï23Ĭ6ï8 ʤʢʤ (ʨʠʩ. 26).  
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ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ʈʘʟʚʠʪʠʝ ʧʣʦʜʦʥʦʰʝʥʠʡ Acanthostigma parasitica 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʩʝʨʝʜʠʥʝ ʘʚʛʫʩʪʘ ʧʝʨʠʪʝʮʠʠ 

ʛʨʠʙʘ ʚʧʦʣʥʝ ʩʬʦʨʤʠʨʦʚʘʥ  rï ʧʦ ʨʘʟʤʝʨʘʤ ʙʣʠʟʢʠ ʢ ʥʦʨʤʝ (100ï250 ʤʢʤ ʚ 

ʜʠʘʤʝʪʨʝ), ʦʜʥʘʢʦ ʩʫʤʢʠ ʚ ʧʣʦʜʦʥʦʰʝʥʠʷʭ ʥʝʜʦʨʘʟʚʠʪʳ, ʩʧʦʨʳ ʙʝʩʮʚʝʪʥʳʝ ʠ 

ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ ʩʦʟʨʝʚʘʥʠʷ. ʇʦʣʥʦʩʪʴʶ ʩʫʤʢʠ ʠ ʩʧʦʨʳ ʚ ʟʨʝʣʦʤ ʩʦʩʪʦʷʥʠʠ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʢʦʥʮʝ ʛʦʜʘ ʣʠʙʦ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ʥʘ ʫʩʦʭʰʠʭ ʚʝʪʚʷʭ. ʇʦʣ-

ʥʳʡ ʮʠʢʣ ʨʘʟʚʠʪʠʷ ʛʨʠʙ ʧʨʦʭʦʜʠʪ ʧʨʠ ʚʳʩʦʢʦʡ ʧʦʩʪʦʷʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, 

ʦʙʠʣʠʠ ʦʩʘʜʢʦʚ, ʚ ʫʩʣʦʚʠʷʭ ʪʝʧʣʦʛʦ ʣʝʪʘ ʠ ʤʷʛʢʦʡ ʟʠʤʳ. ʈʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʫʚʷ-

ʜʘʥʠʷ ʭʚʦʠ ʠ ʚʝʪʚʝʡ ʝʣʠ ʠ ʧʠʭʪʳ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʛʦ ʢʣʠʤʘʪʘ ʠ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʤʘʣʦʚʝʨʦʷʪʥʦ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʚ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ʠ ʥʘ ʧʣʘʥʪʘʮʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʧʦʣʠʚ ʚʦ 

ʚʨʝʤʷ ʩʫʭʠʭ ʧʝʨʠʦʜʦʚ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ, ʧʦʜʢʦʨʤʢʫ ʢʦʤʧʣʝʢʩʥʳʤʠ ʫʜʦʙ-

ʨʝʥʠʷʤʠ. ʅʝʦʙʭʦʜʠʤ ʪʱʘʪʝʣʴʥʳʡ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʥʘʜʟʦʨ, ʦʩʦʙʝʥʥʦ ʚ ʩʣʫ-

ʯʘʷʭ ʧʦʣʫʯʝʥʠʷ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ-ʠʥʪʨʦʜʫʮʝʥʪʦʚ. ʇʨʠ 

ʨʘʟʚʠʪʠʠ ʙʦʣʝʟʥʠ ʫʚʷʜʘʥʠʷ ʭʚʦʠ ʠ ʚʝʪʚʝʡ ʚʦʟʤʦʞʥʦ ʦʜʥʦ-ʪʨʝʭʢʨʘʪʥʦʝ ʦʧʨʳʩʢʠ-

ʚʘʥʠʝ ʩʠʩʪʝʤʥʳʤʠ ʬʫʥʛʠʮʠʜʘʤʠ. ʉʨʦʢʠ ʧʨʠʤʝʥʝʥʠʷ ʬʫʥʛʠʮʠʜʦʚ ʜʦʣʞʥʳ ʩʦʚʧʘ-

ʜʘʪʴ ʩ ʥʘʯʘʣʦʤ ʨʦʩʪʘ ʥʦʚʦʡ ʭʚʦʠ ʥʘ ʧʦʙʝʛʘʭ, ʧʨʠʤʝʨʥʦ ʚ ʘʧʨʝʣʝ ï ʥʘʯʘʣʝ ʤʘʷ.  

˹͔ͪͦ͘͟ ͍͔͍͔͚ͭ ͙ͨͻͭ·  
(Shoot dieback conifers) 

ɺʦʟʙʫʜʠʪʝʣʴ. ʅʝʢʨʦʟ ʚʝʪʚʝʡ ʧʠʭʪʳ ʚʳʟʳʚʘʝʪ ʛʨʠʙ Ascocalyx abietis 

Naum. ɸʥʘʤʦʨʬʘ: Picnocalyx abietis Naum.  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ʇʠʭʪʘ ʩʠʙʠʨʩʢʘʷ (Abies sibirica), ʧʠʭʪʘ ʢʘʚʢʘʟʩʢʘʷ (A. 

nordmanniana).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʉʨʝʜʥʝ-

ʋʨʘʣʴʩʢʠʡ ʪʘʝʞʥʳʡ ʨʘʡʦʥ; ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʣʝʩʦʩʪʝʧʥʦʡ ʨʘʡʦʥ; ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʠʡ ʨʘʚʥʠʥʥʳʡ ʪʘʝʞʥʳʡ ʨʘʡʦʥ (ʊʦʤʩʢʘʷ, ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʠ); ɸʣ-

ʪʘʝ-ʉʘʷʥʩʢʠʡ ʛʦʨʥʦʪʘʝʞʥʳʡ ʨʘʡʦʥ (ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ); ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ 

ʛʦʨʥʳʡ ʨʘʡʦʥ.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ʋʢʘʟʘʥʥʳʝ ʛʨʠʙʳ ʙʳʣʠ ʥʘʡʜʝʥʳ ʠ ʦʧʠʩʘʥʳ ʅ. 

ɸ. ʅʘʫʤʦʚʳʤ ʥʘ ʉʨʝʜʥʝʤ ʋʨʘʣʝ ʚ 1926 ʛ., ʛʜʝ ʧʦʨʘʞʘʣʠ ʚʝʪʚʠ ʧʠʭʪʳ ʩʠʙʠʨʩʢʦʡ. 

ɺ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ ʛʨʠʙ ʧʦʢʘ ʥʝ ʦʙʥʘʨʫʞʝʥ.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ʈʘʟʚʠʪʠʝ ʛʨʠʙʘ ʚʳʟʳʚʘʝʪ ʦʪʤʠʨʘʥʠʝ ʚʝʪʚʠ ʠ, ʢʘʢ ʩʣʝʜ-

ʩʪʚʠʝ, ʛʠʙʝʣʴ ʧʦʜʨʦʩʪʘ ʤʦʣʦʜʥʷʢʦʚ ʧʠʭʪʳ ʥʘ ʋʨʘʣʝ, ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠ ʥʘ 

ʂʘʚʢʘʟʝ. ʉʣʝʜʫʝʪ ʫʢʘʟʘʪʴ, ʯʪʦ ʥʘ ʂʘʚʢʘʟʝ ʛʨʠʙ ʤʦʞʝʪ ʟʘʩʝʣʷʪʴ ʚʝʪʚʠ ʚ ʢʨʦʥʘʭ 

ʚʟʨʦʩʣʳʭ ʧʠʭʪ, ʯʪʦ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘʤʠ ʚ ʂʨʘʩʥʦʧʦʣʷʥʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ ʉʦʯʠʥ-

ʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ɺʦʟʙʫʜʠʪʝʣʴ ʥʝʢʨʦʟʘ ʚʝʪʚʝʡ ʧʠʭʪʳ, ʘ ʪʘʢʞʝ 

ʧʦʙʝʛʦʚ ʠ ʩʪʚʦʣʦʚ ʧʠʭʪʦʚʦʛʦ ʧʦʜʨʦʩʪʘ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʛʨʠʙ Asco-

calyx abietis ʥʘʯʠʥʘʝʪ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʚ ʥʝʩʦʚʝʨʰʝʥʥʦʡ ʩʪʘʜʠʠ (ʘʥʘʤʦʨʬʘ) ï 

Pycnocalyx abietis (ʨʠʩ. 27). ʈʘʟʚʠʪʠʝ ʤʠʮʝʣʠʷ ʧʦʜ ʢʦʨʦʡ ʚʳʟʳʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ 

ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʧʷʪʝʥ ʥʘ ʚʝʪʚʷʭ. ʅʘ ʫʯʘʩʪʢʘʭ ʤʝʨʪʚʦʡ ʢʦʨʳ ʬʦʨʤʠʨʫʶʪʩʷ ʧʣʦʜʦ-

ʥʦʰʝʥʠʷ ʛʨʠʙʘ, ʚʥʘʯʘʣʝ ʩʢʨʳʪʳʝ ʪʦʣʱʝʡ ʢʦʨʳ, ʧʨʦʨʳʚʘʶʱʠʝʩʷ ʩʢʚʦʟʴ ʢʦʨʫ. ʇʦ 

ʩʦʟʨʝʚʘʥʠʶ ʧʣʦʜʦʥʦʰʝʥʠʷ ʨʘʩʢʨʳʚʘʶʪʩʷ ʚ ʚʠʜʝ ʙʫʨʦʛʦ ʜʠʩʢʘ, ʚ ʪʦʣʱʝ ʢʦʪʦʨʦ-
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ʛʦ ʟʘʣʦʞʝʥʳ ʧʠʢʥʠʜʳ ʩ ʤʘʩʩʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʢʦʥʠʜʠʡ ʚ ʧʦʣʦʩʪʠ. ʂʦʥʠʜʠʠ 

ʛʨʠʙʘ ʩʦʟʨʝʚʘʶʪ ʚ ʢʦʥʮʝ ʣʝʪʘ ʠ ʭʦʨʦʰʦ ʚʠʜʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʦʜʦʥʦʰʝʥʠʷ ʚ 

ʚʠʜʝ ʧʣʦʪʥʦʛʦ ʙʝʣʦʛʦ ʢʦʤʢʘ. ʇʦʩʣʝ ʧʝʨʝʟʠʤʦʚʢʠ, ʥʘ ʫʞʝ ʤʝʨʪʚʦʡ ʚʝʪʚʠ, ʬʦʨ-

ʤʠʨʫʝʪʩʷ ʪʝʣʝʦʤʦʨʬʘ (ʩʫʤʯʘʪʘʷ ʩʪʘʜʠʷ) ï Ascocalyx abietis (ʨʠʩ. 28). ɸʧʦʪʝʮʠʠ 

ʛʨʠʙʘ ʯʝʨʥʳʝ, ʨʦʛʦʚʠʜʥʳʝ, ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ ʢʨʘʷʤ ʩʪʨʦʤʳ, ʧʨʦʨʳʚʘʶʱʝʡʩʷ 

ʩʢʚʦʟʴ ʪʦʣʱʫ ʢʦʨʳ. ʉʫʤʢʠ ʙʫʣʘʚʦʚʠʜʥʳʝ, ʩʦʜʝʨʞʘʪ 8 ʙʝʩʮʚʝʪʥʳʭ, ʚʝʨʝʪʝʥʦ-

ʚʠʜʥʳʭ ʩʧʦʨ ʩ 3 ʧʝʨʝʛʦʨʦʜʢʘʤʠ, 16ï19 4 ʤʢʤ (ʨʠʩ. 29 ʠ 30). ɻʨʠʙ ʰʠʨʦʢʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥ ʚ ʧʠʭʪʘʯʘʭ ʇʨʠʦʙʴʷ. ʕʪʦʪ ʛʨʠʙ ʥʘʡʜʝʥ ʥʘʤʠ ʪʘʢʞʝ ʥʘ ʚʝʪʚʷʭ ʧʠʭʪʳ 

ʢʘʚʢʘʟʩʢʦʡ ʚ ʉʦʯʠʥʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ (ʂʨʘʩʥʦʧʦʣʷʥʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ). 

Pycnocalyx abietis ʟʘʩʝʣʷʝʪ ʚʝʪʚʠ ʧʠʭʪʳ, ʧʦʚʨʝʞʜʝʥʥʳʝ ʧʠʭʪʦʚʦʡ ʤʠʥʠʨʫʶʱʝʡ 

ʤʦʣʴʶ. ʈʘʟʚʠʪʠʝ ʤʠʮʝʣʠʷ ʧʦʜ ʢʦʨʦʡ ʚʳʟʳʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʧʷ-

ʪʝʥ ʥʘ ʚʝʪʚʷʭ. ʅʘ ʫʯʘʩʪʢʘʭ ʤʝʨʪʚʦʡ ʢʦʨʳ ʬʦʨʤʠʨʫʶʪʩʷ ʧʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ, 

ʚʥʘʯʘʣʝ ʩʢʨʳʪʳʝ ʪʦʣʱʝʡ ʢʦʨʳ, ʟʘʪʝʤ ʧʨʦʨʳʚʘʶʱʠʝʩʷ ʩʢʚʦʟʴ ʢʦʨʫ. ʇʦ ʤʝʨʝ ʩʦ-

ʟʨʝʚʘʥʠ ̫ʧʣʦʜʦʥʦʰʝʥʠʷ ʨʘʩʢʨʳʚʘʶʪʩʷ ʚ ʚʠʜʝ ʙʫʨʦʛʦ ʜʠʩʢʘ, ʚ ʪʦʣʱʝ ʢʦʪʦʨʦʛʦ 

ʟʘʣʦʞʝʥʳ ʧʠʢʥʠʜʳ ʩ ʤʘʩʩʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʢʦʥʠʜʠʡ ʚ ʧʦʣʦʩʪʠ. ʉʫʤʯʘʪʘʷ ʩʪʘ-

ʜʠʷ ʵʪʦʛʦ ʛʨʠʙʘ ï Ascocalyx abietis., ʦʧʠʩʘʥʥʘʷ ʚ ʉʠʙʠʨʠ ʅ. ɸ. ʅʘʫʤʦʚʳʤ, ʥʘ 

ʂʘʚʢʘʟʝ ʥʘʤʠ ʥʝ ʥʘʙʣʶʜʘʣʘʩʴ.  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ɻʨʠʙʦʤ ʧʦʨʘʞʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʠʞʥʠʝ 

ʚʝʪʚʠ ʢʨʦʥʳ. ʀʥʬʝʢʮʠʷ ʧʦʧʘʜʘʝʪ ʯʝʨʝʟ ʪʨʝʱʠʥʳ ʢʦʨʳ, ʦʙʣʦʤʳ ʠ ʧʦʚʨʝʞʜʝʥʠʷ 

ʚʝʪʚʝʡ. ʇʠʢʥʠʜʠʘʣʴʥʘʷ ʩʪʘʜʠʷ ï Pycnocalyx abietis ï ʟʘʩʝʣʷʝʪ ʞʠʚʳʝ ʚʝʪʚʠ ʧʠʭ-

ʪʳ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʘ ʚ ʪʝʯʝʥʠʝ ʢʨʫʛʣʦʛʦ ʛʦʜʘ, ʦʜʥʘʢʦ ʚ ʟʨʝʣʦʤ ʩʦʩʪʦʷ-

ʥʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʢʦʥʮʝ ʣʝʪʘ ʠ ʦʩʝʥʴʶ. ʇʦʩʣʝ ʧʝʨʝʟʠʤʦʚʢʠ, ʥʘ ʫʞʝ ʤʝʨʪʚʦʡ 

ʚʝʪʚʠ, ʬʦʨʤʠʨʫʝʪʩʷ ʩʫʤʯʘʪʘʷ ʩʪʘʜʠʷ ʛʨʠʙʘ ï Ascocalyx abietis. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ 

Ascocalyx abietis, ʠʟʚʝʩʪʥʳʡ ʨʘʥʝʝ ʥʘ ʋʨʘʣʝ ʠ ʚ ʉʠʙʠʨʠ, ʥʘʡʜʝʥ ʥʘ ʂʘʚʢʘʟʝ ʥʘ 

ʧʠʭʪʝ ʢʘʚʢʘʟʩʢʦʡ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʛʨʠʙ ʠ ʚʳʟʳʚʘʝʤʳʡ ʠʤ ʥʝʢʨʦʟ ʚʝʪ-

ʚʝʡ ʧʠʭʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʰʠʨʝ, ʥʝʞʝʣʠ ʵʪʦ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʨʘ-

ʥʝʝ. ʉʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʥʘʭʦʜʢʠ ʵʪʦʛʦ ʛʨʠʙʘ ʪʘʢʞʝ ʥʘ ʧʠʭʪʘʭ ʚ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ ʠ 

ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʅʝʦʙʭʦʜʠʤ ʜʝʪʘʣʴʥʳʡ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʡ 

ʥʘʜʟʦʨ, ʦʩʦʙʝʥʥʦ ʚ ʧʠʭʪʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʂʘʚʢʘʟʘ. ʉʣʝʜʫʝʪ 

ʠʟʙʝʛʘʪʴ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʜʝʨʝʚʴʝʚ ʧʠʭʪʳ ʧʨʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʨʘʙʦʪʘʭ ʚ ʧʠʭʪʘʯʘʭ ʩʨʝʜʥʝʛʦʨʥʦʛʦ ʧʦʷʩʘ.  

ˣ͔ͦͤ͘͡Έ ͯͫ·ͻ͙͊ͤΎ ͻ͍͙ͦ ͙ ͔͎͍ͨͦ͋ͦ ͻ͍͚ͦͤ·ͻ ͨͦͪͦ͒ 
(Shoot blight conifers, twig blight and canker)  

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ ʛʨʠʙ Botryosphaeria ribis Grossenb. et 

Duggar. [= B. dothidea (Moug.) Ces. et de Not.].  

ɸʥʘʤʦʨʬʘ: Dothiorella gregaria Sacc., Fusicoccum aesculi Cord.  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ʉʦʩʥʘ ʯʝʨʥʘʷ (Pinus nigra), ʝʣʴ ʝʚʨʦʧʝʡʩʢʘʷ (Picea ab-

ies), ʧʠʭʪʘ ʩʘʭʘʣʠʥʩʢʘʷ (Abies sachalinensis), ʢʝʜʨʦʚʳʡ ʩʪʣʘʥʠʢ (Pinus pumila), 

ʢʠʧʘʨʠʩ (Cupressus spp.). ʂʨʦʤʝ ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʤʦʞʝʪ ʧʦʨʘʞʘʪʴ ʤʥʦʛʠʝ ʣʠʩʪ-

ʚʝʥʥʳʝ ʧʦʨʦʜʳ (Acer, Aesculus, Castanea, Malus, Platanus, Salix, Tilia, Ulmus).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʉʝʚʝʨʦ-

ʂʘʚʢʘʟʩʢʠʡ ʛʦʨʥʳʡ ʨʘʡʦʥ (ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ), ʇʨʠʘʤʫʨʩʢʦ-ʇʨʠʤʦʨʩʢʠʡ ʭʚʦʡ-

ʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʡ ʨʘʡʦʥ (ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ).  
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ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ɹʦʣʝʟʥʴ ʫʩʳʭʘʥʠʷ ʧʦʙʝʛʦʚ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʦʙ-

ʥʘʨʫʞʝʥʘ ʚ ɽʚʨʦʧʝ (ʏʝʭʠʷ, ɻʝʨʤʘʥʠʷ ï ʥʘ Picea abies), ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ 

(ʊʝʭʘʩ, ɸʨʠʟʦʥʘ ï ʥʘ Cupressus arizonica; ɺʠʨʜʞʠʥʠʷ, ʉʝʚʝʨʥʘʷ ʂʘʨʦʣʠʥʘ ï ʥʘ 

Juniperus virginiana; ʄʘʩʩʘʯʫcʝʪ ï ʥʘ Taxus baccata). ɺ ʉʐɸ Botryosphaeria ribis 

ʧʦʨʘʞʘʝʪ ʪʘʢʞʝ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʫʶ ʠʟ ɽʚʨʦʧʳ Picea abies. ɺ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠ-

ʢʘʭ ʀʨʘʥʘ ʛʨʠʙ ʦʙʥʘʨʫʞʝʥ ʚ ʧʨʦʚʠʥʮʠʷʭ ɻʠʣʷʥ, ɻʦʨʛʘʥ, ʄʘʟʘʥʜʘʨʘʥ, ʥʘ ʩʘʞʝʥ-

ʮʘʭ Cupressus sempervirens ʠ C. arizonica. ʅʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʈʦʩʩʠʝʡ ʪʝʨʨʠʪʦ-

ʨʠʷʭ ʚʦʟʙʫʜʠʪʝʣʴ ʫʩʳʭʘʥʠʷ ʧʦʙʝʛʦʚ ʦʙʥʘʨʫʞʝʥ ʚ ʋʢʨʘʠʥʝ ï ʥʘ Taxus baccata.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ɺʳʟʳʚʘʝʤʦʝ ʛʨʠʙʦʤ Botryosphaeria ribis ʟʘʙʦʣʝʚʘʥʠʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʩʝʷʥʮʝʚ ʠ ʩʘʞʝʥʮʝʚ ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʦʩʦʙʝʥʥʦ ʧʦ-

ʨʦʜ-ʠʥʪʨʦʜʫʮʝʥʪʦʚ. ɻʨʠʙ ʚʳʟʳʚʘʝʪ ʫʩʳʭʘʥʠʝ ʧʦʙʝʛʦʚ ʠ ʩʪʚʦʣʠʢʦʚ ʤʦʣʦʜʳʭ 

ʨʘʩʪʝʥʠʡ. ʂʦʨʘ ʥʘ ʩʪʝʙʣʷʭ ʦʪʤʠʨʘʝʪ ʧʷʪʥʘʤʠ, ʧʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ ʨʘʟʨʳʚʘʶʪ 

ʢʦʨʫ ʧʨʦʜʦʣʴʥʦʡ ʱʝʣʴʶ ʠ ʚʳʭʦʜʷʪ ʥʘʨʫʞʫ, ʧʦʨʘʞʝʥʥʳʝ ʩʝʷʥʮʳ ʛʠʙʥʫʪ. ɺ ʧʠ-

ʪʦʤʥʠʢʘʭ ʙʦʣʝʟʥʴ ʨʘʟʚʠʚʘʝʪʩʷ ʥʝʙʦʣʴʰʠʤʠ ʦʯʘʛʘʤʠ, ʦʜʥʘʢʦ ʚ ʧʦʜʭʦʜʷʱʠʭ ʫʩ-

ʣʦʚʠʷʭ ʩʝʷʥʮʳ ʠ ʩʘʞʝʥʮʳ ʧʦʨʘʞʘʶʪʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʷʭ. ɹʦʣʝʟʥʴ 

ʚʨʝʜʦʥʦʩʥʘ ʜʣʷ 2ï3-ʣʝʪʥʠʭ ʩʘʞʝʥʮʝʚ. ɺ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨʘʭ 15-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ 

ʙʦʣʝʟʥʴ ʧʦʨʘʞʘʝʪ ʥʠʞʥʠʝ ʚʝʪʚʠ ʢʨʦʥʳ ʜʝʨʝʚʘ ʠ, ʧʨʠ ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʫʭʦʜʝ ʟʘ 

ʢʫʣʴʪʫʨʘʤʠ, ʦʩʦʙʦʡ ʦʧʘʩʥʦʩʪʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʇʦʨʘʞʝʥʥʳʝ ʛʨʠʙʦʤ ʚʝʪʚʠ ʠ ʭʚʦʷ ʫʩʳʭʘʶʪ, 

ʭʚʦʷ ʧʨʠʦʙʨʝʪʘʝʪ ʢʦʨʠʯʥʝʚʫʶ ʦʢʨʘʩʢʫ ʠ ʦʩʳʧʘʝʪʩʷ, ʥʘ ʚʝʪʚʷʭ ʟʘʤʝʪʥʳ ʧʨʦ-

ʜʦʣʴʥʳʝ ʨʘʟʨʳʚʳ ʢʦʨʳ (ʨʠʩ. 31), ʚ ʨʘʟʨʳʚʳ ʚʳʭʦʜʷʪ ʛʨʫʧʧʳ ʯʝʨʥʳʭ ʧʣʦʜʦʥʦ-

ʰʝʥʠʡ ï ʩʪʨʦʤ ʛʨʠʙʘ.  

ʉʪʨʦʤʳ ʦʢʨʫʛʣʳʝ ʯʝʨʥʳʝ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, 1ï2 ʤʤ ʚ ʜʠʘʤʝʪʨʝ, ʯʘʩʪʦ 

ʦʭʚʘʪʳʚʘʶʱʠʝ ʚʝʪʚʠ ʮʝʣʠʢʦʤ, ʧʦʛʨʫʞʝʥʥʳʝ, ʟʘʪʝʤ ʧʨʦʨʳʚʘʶʱʠʝ ʢʦʨʫ ʠ ʚ ʟʥʘ-

ʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʚʳʩʪʫʧʘʶʱʠʝ. ʊʢʘʥʴ ʩʪʨʦʤʳ ʯʝʨʥʘʷ, ʧʘʨʝʥʭʠʤʘʪʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ. ʇʝʨʠʪʝʮʠʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʪʦʣʱʝ ʩʪʨʦʤʳ ʠ ʚʳʩʪʫʧʘʶʪ ʩʚʦʠʤʠ ʚʝʨ-

ʰʠʥʘʤʠ ʠ ʩʦʩʢʦʚʠʜʥʳʤ ʫʩʪʴʠʮʝʤ. ɺ ʧʨʠʨʦʜʝ ʧʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʣʠʙʦ ʧʦʣʥʦʩʪʴʶ ʧʦʛʨʫʞʝʥʥʳʤʠ (ʨʠʩ. 32ï34). ʕʪʦ ʟʘʚʠʩʠʪ ʦʪ 

ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʛʨʠʙʘ ʠ ʩʦʩʪʦʷʥʠʷ ʪʢʘʥʝʡ ʨʘʩʪʝʥʠʷ-ʭʦʟʷʠʥʘ. ʅʘ ʭʚʦʝ ʦʙʳʯʥʦ 

ʚʩʪʨʝʯʘʪʁʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʧʦʨʦʥʦʰʝʥʠʷ. ʇʨʠ ʨʘʟʚʠʪʠʠ ʧʘʨʘʟʠʪʘ ʥʘ ʩʪʚʦʣʘʭ 

ʠ ʚʝʪʚʷʭ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʛʨʫʞʝʥʥʳʝ ʩʪʨʦʤʳ.  

ɼʦʩʪʘʪʦʯʥʦ ʧʦʢʘʟʘʪʝʣʴʥʳ ʩʠʤʧʪʦʤʳ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʚʝʪʚʝʡ ʠ 

ʭʚʦʠ, ʚʳʟʳʚʘʝʤʦʛʦ Botryosphaeria ribis, ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʘʤʠ ʚ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦ-

ʥʘʭ ʈʦʩʩʠʠ.  

ʉʝʨʴʸʟʥʳʤ ʧʘʪʦʛʝʥʦʤ ʧʠʭʪʳ ʩʘʭʘʣʠʥʩʢʦʡ, ʧʦ ʦʧʘʩʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʜʘʥ-

ʥʦʛʦ ʛʨʠʙʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʛʨʠʙ Botryosphaeria ribis, ʢʦʪʦʨʳʡ 

ʙʳʣ ʥʘʡʜʝʥ ʥʘʤʠ ʥʘ ʉʘʭʘʣʠʥʝ ʚ 2002 ʛ.  

ʅʘ ʉʘʭʘʣʠʥʝ ʛʨʠʙ ʦʙʥʘʨʫʞʝʥ ʥʘ ʭʚʦʝ ʧʠʭʪʳ, ʧʨʠʯʸʤ ʦʪʤʝʯʝʥʦ ʩʦʚʤʝʩʪ-
ʥʦʝ ʨʘʟʚʠʪʠʝ ʘʥʘʤʦʨʬʳ ʠ ʪʝʣʝʦʤʦʨʬʳ. ʅʘ ʭʚʦʝ ʦʙʨʘʟʫʶʪʩʷ ʯʸʨʥʳʝ, ʧʦʛʨʫʞʸʥ-
ʥʳʝ ʚ ʩʪʨʦʤʫ ʧʠʢʥʠʜʳ Dothiorella gregaria, ʩ ʦʜʥʠʤ ʦʪʚʝʨʩʪʠʝʤ ʠ ʙʝʩʮʚʝʪʥʳʤ 
ʩʦʜʝʨʞʠʤʳʤ, ʩʦʩʪʦʷʱʠʤ ʠʟ ʢʦʥʠʜʠʝʥʦʩʮʝʚ ʠ ʢʦʥʠʜʠʡ. ʂʦʥʠʜʠʝʥʦʩʮʳ ʥʠʪʝʚʠʜ-
ʥʳʝ, ʧʦʯʪʠ ʠʛʦʣʴʯʘʪʳʝ. ʉʧʦʨʳ ʫʟʢʦʚʝʨʝʪʝʥʦʚʠʜʥʳʝ, ʙʝʩʮʚʝʪʥʳʝ, ʩ ʥʝʷʩʥʦʡ ʧʝ-
ʨʝʛʦʨʦʜʢʦʡ ʠ ʢʘʧʣʷʤʠ ʤʘʩʣʘ, 15ï19Ĭ5 ʤʢʤ (ʨʠʩ. 35 ʠ 36). ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʘ 
ʩʪʨʦʤʝ ʬʦʨʤʠʨʫʶʪʩʷ ʧʩʝʚʜʦʪʝʮʠʠ ʪʝʣʝʦʤʦʨʬʳ Botryosphaeria ribis. ʇʣʦʜʦʥʦ-
ʰʝʥʠʷ ʛʨʠʙʘ ʨʘʟʨʳʚʘʶʪ ʧʦʢʨʦʚʥʳʝ ʪʢʘʥʠ ʭʚʦʠ ʠ ʚʳʭʦʜʷʪ ʥʘʨʫʞʫ ʪʸʤʥʳʤʠ ʩʢʦ-
ʧʣʝʥʠʷʤʠ. ʉʫʤʢʠ ʛʨʠʙʘ ʙʫʣʘʚʦʚʠʜʥʳʝ, ʩ ʫʟʢʦʡ ʚʝʨʰʠʥʦʡ, 75Ĭ15 ʤʢʤ. ʉʧʦʨʳ 
ʦʚʘʣʴʥʳʝ, ʦʜʥʦʢʣʝʪʦʯʥʳʝ, ʧʦʨʦʡ ʥʝʨʘʚʥʦʙʦʢʠʝ, ʩ ʙʦʣʴʰʦʡ ʢʘʧʣʝʡ ʤʘʩʣʘ, 
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20Ĭ7 ʤʢʤ. ɺ 2009 ʛ. Botryosphaeria ribis ʧʦʚʪʦʨʥʦ ʦʙʥʘʨʫʞʝʥ ʥʘ ʉʘʭʘʣʠʥʝ (ʦʢʨ. 
ʧ. ʂʦʨʩʘʢʦʚ, ʧ. ʂʨʘʩʥʦʛʦʨʩʢ) ʥʘ ʧʠʭʪʝ ʩʘʭʘʣʠʥʩʢʦʡ. ɻʨʠʙ ʧʦʨʘʞʘʝʪ ʭʚʦʶ, ʚʳʟʳ-
ʚʘʷ ʫʩʳʭʘʥʠʝ ʧʦʙʝʛʦʚ. ʇʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ ʨʘʟʚʠʚʘʶʪʩʷ ʩʥʠʟʫ ʭʚʦʠ, ʧʨʦʨʳʚʘʷ 
ʵʧʠʜʝʨʤʠʩ ʯʝʨʥʳʤʠ ʙʫʛʦʨʢʘʤʠ. ʉʫʤʢʠ ʛʨʠʙʘ ʙʫʣʘʚʦʚʠʜʥʳʝ, ʩ ʢʦʨʦʪʢʦʡ ʥʦʞʢʦʡ, 
ʪʦʣʩʪʦʩʪʝʥʥʳʝ, 60ï75Ĭ20ï25 ʤʢʤ. ʉʧʦʨʳ ʛʨʠʙʘ, ʨʘʟʚʠʚʰʠʝʩʷ ʚ ʩʫʤʢʘʭ, ʧʦ ʨʘʟ-
ʤʝʨʘʤ ʙʦʣʴʰʝ ʩʧʦʨ, ʥʘʡʜʝʥʥʳʭ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʚ 2002 ʛ. ʆʥʠ ʚʝʨʝʪʝʥʦʚʠʜʥʳʝ 
ʣʠʙʦ ʦʚʘʣʴʥʳʝ ʩ ʟʝʨʥʠʩʪʳʤ ʩʦʜʝʨʞʠʤʳʤ, ʩʣʝʛʢʘ ʦʢʨʘʰʝʥʥr ʝ (ʞʝʣʪʦʚʘʪʳʝ), 
20ï25Ĭ9ï10 ʤʢʤ.  

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʥʘ ʭʚʦʝ ʧʠʭʪʳ ʦʙʥʘʨʫʞʝʥʦ ʨʘʟʚʠʪʠʝ ʛʨʠʙʘ Macrophoma. 
ʉʧʦʨʦʥʦʰʝʥʠʷ-ʧʠʢʥʠʜʳ Macrophoma ʦʙʨʘʟʫʶʪʩʷ ʥʘ ʥʠʞʥʝʡ ʩʪʦʨʦʥʝ ʭʚʦʠ. ʇʠʢ-
ʥʠʜʳ ʦʢʨʫʛʣʳʝ, ʯʝʨʥʳʝ, ʨʘʟʚʠʚʘʶʪʩʷ ʛʨʫʧʧʘʤʠ ʠʣʠ ʦʜʠʥʦʯʥʳʝ, ʨʘʟʨʳʚʘʶʪ ʵʧʠ-
ʜʝʨʤʠʩ ʭʚʦʠ ʠ ʚʳʭʦʜʷʪ ʥʘʨʫʞʫ ʫʩʪʴʠʮʝʤ. ʆʪʤʝʯʝʥʦ ʩʦʚʤʝʩʪʥʦʝ ʨʘʟʚʠʪʠʝ ʤʠʢ-
ʨʦʢʦʥʠʜʠʡ (ʤʠʢʨʦʧʠʢʥʦʩʧʦʨ) ʠ ʤʘʢʨʦʢʦʥʠʜʠʡ. ʄʘʢʨʦʢʦʥʠʜʠʠ ʦʙʠʣʴʥʳʝ, ʦʚʘʣʴ-
ʥʳʝ ʣʠʙʦ ʢʘʧʣʝʚʠʜʥʳʝ, ʩ ʟʝʨʥʠʩʪʳʤ ʩʦʜʝʨʞʠʤʳʤ, ʦʜʥʦʢʣʝʪʦʯʥʳʝ, 10ï14Ĭ8 
ʤʢʤ. ʂʦʥʠʜʠʝʥʦʩʮʳ ʢʣʝʥʦʚʠʜʥʳʝ, ʪʘʢʞʝ ʟʝʨʥʠʩʪʳʝ, ʜʦ 15 ʤʢʤ ʜʣʠʥʦʡ. ʉʦʚʤʝ-
ʩʪʥʦ ʩ ʤʘʢʨʦʢʦʥʠʜʠʘʣʴʥʳʤ ʩʧʦʨʦʥʦʰʝʥʠʝʤ ʦʙʨʘʟʫʶʪʩʷ ʤʠʢʨʦʢʦʥʠʜʠʠ. ʄʠʢʨʦ-
ʢʦʥʠʜʠʠ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠ ʟʘʧʦʣʥʷʶʪ ʧʦʣʦʩʪʴ ʧʠʢʥʠʜʳ. ʇʦ 
ʩʪʝʥʢʘʤ ʧʠʢʥʠʜʳ ʩʧʣʦʰʥʳʤ ʩʣʦʝʤ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʙʝʟ ʧʝʨʝʛʦ-
ʨʦʜʦʢ, ʙʝʩʮʚʝʪʥʳʝ ʢʦʥʠʜʠʝʥʦʩʮʳ, 6ï8 ʤʢʤ ʜʣʠʥʦʡ. ʄʠʢʨʦʢʦʥʠʜʠʠ ʦʪʯʣʝʥʷʶʪʩʷ 
ʦʪ ʚʝʨʰʠʥʳ ʢʦʥʠʜʠʝʥʦʩʮʘ. ʆʥʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʧʨʷʤʳʝ, ʦʜʥʦʢʣʝʪʦʯʥʳʝ, ʙʝʩ-
ʮʚʝʪʥʳʝ, ʩ ʧʦʣʷʨʥʳʤʠ ʢʘʧʣʷʤʠ ʤʘʩʣʘ, 4ï5Ĭ1,5 ʤʢʤ (ʨʠʩ. 37). ʇʦʨʘʞʝʥʥʳʝ ʛʨʠ-
ʙʦʤ ʚʝʪʚʠ ʠ ʭʚʦʷ ʫʩʳʭʘʶʪ, ʭʚʦʷ ʧʨʠʦʙʨʝʪʘʝʪ ʢʦʨʠʯʥʝʚʫʶ ʦʢʨʘʩʢʫ ʠ ʦʩʳʧʘʝʪʩʷ, 
ʢʨʦʥʘ ʟʘʩʳʭʘʝʪ; ʜʝʨʝʚʦ ʤʦʞʝʪ ʧʦʛʠʙʥʫʪʴ.  

ʅʘ ʚʝʪʚʷʭ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ (ʦʢʨ. ʧ. ʅʦʛʣʠʢʠ) ʦʙʥʘʨʫʞʝʥʦ ʨʘʟʚʠʪʠʝ ʘʥʘ-
ʤʦʨʬʳ Botryosphaeria ribis ï Fusicoccum aesculi. ɻʨʠʙ ʦʙʨʘʟʫʝʪ ʦʢʨʫʛʣʳʝ ʠʣʠ 
ʦʚʘʣʴʥʳʝ, ʧʣʦʩʢʠʝ ʠʣʠ ʚʳʧʫʢʣʳʝ ʯʝʨʥʳʝ ʩʪʨʦʤʳ ï ʣʦʞʘ, ʩ ʥʝʷʩʥʳʤʠ ʢʘʤʝʨʘʤʠ 
ʚ ʪʦʣʱʝ ʩʪʨʦʤʳ. ʉʪʨʦʤʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʝʪʚʝʡ ʩʪʣʘʥʠʢʘ, ʦʩ-
ʥʦʚʘʥʠʝʤ ʧʦʛʨʫʞʝʥʳ ʚ ʢʦʨʫ ʚʝʪʚʝʡ (ʨʠʩ. 38). ʂʦʥʠʜʠʠ ʛʨʠʙʘ ʦʙʠʣʴʥʳʝ, ʚʝʨʝʪʝ-
ʥʦʚʠʜʥʳʝ, ʦʜʥʦʢʣʝʪʦʯʥʳʝ, ʙʝʩʮʚʝʪʥʳʝ, ʠʥʦʛʜʘ ʩ ʤʝʣʢʠʤʠ ʢʘʧʣʷʤʠ ʤʘʩʣʘ, 25ï
32Ĭ10ï11 ʤʢʤ. ʂʦʥʠʜʠʠ ʦʪʯʣʝʥʷʶʪʩʷ ʦʪ ʚʝʨʰʠʥʳ ʢʦʥʠʜʠʝʥʦʩʮʝʚ. ʂʦʥʠʜʠʝʥʦʩʮʳ 
ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʧʦ ʜʣʠʥʝ ʨʘʚʥʳ ʢʦʥʠʜʠʷʤ, 4 ʤʢʤ ʪʦʣʱʠʥʦʡ (ʨʠʩ. 39). ʈʘʟʚʠʪʠʝ 
ʘʥʘʤʦʨʬʳ Fusicoccum aesculi ʚʳʟʳʚʘʝʪ ʫʩʳʭʘʥʠʝ ʭʚʦʠ ʠ ʚʝʪʚʝʡ ʢʝʜʨʦʚʦʛʦ 
ʩʪʣʘʥʠʢʘ. ʊʝʣʝʦʤʦʨʬʘ Botryosphaeria ribis ʥʘ ʢʝʜʨʦʚʦʤ ʩʪʣʘʥʠʢʝ ʧʦʢʘ ʥʝ ʦʙʥʘ-
ʨʫʞʝʥʘ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʨʘʞʝʥʠʝ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʛʨʠʙʦʤ 
Fusicoccum aesculi, ʘʥʘʤʦʨʬʦʡ Botryosphaeria ribis, ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʧʘʩ-
ʥʦʩʪʴ ʜʣʷ ʩʦʧʨʝʜʝʣʴʥʳʭ ʧʠʭʪʦʚʳʭ ʤʘʩʩʠʚʦʚ, ʘ ʦʯʘʛʠ ʵʪʦʛʦ ʛʨʠʙʘ ʚ ʟʘʨʦʩʣʷʭ 
ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʤʦʛʫʪ ʩʪʘʪʴ ʨʝʟʝʨʚʘʪʦʤ ʛʨʠʙʥʦʡ ʠʥʬʝʢʮʠʠ.  

ɼʦʩʪʘʪʦʯʥʦ ʪʨʝʚʦʞʥʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʥʘ ʭʚʦʝ ʠ 

ʚʝʪʚʷʭ ʩʦʩʥʳ ʯʝʨʥʦʡ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʛʨʠʙʘ Botryosphaeria ribis. ʋ 

ʩʦʩʥʳ ʯʝʨʥʦʡ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ ʥʘ ʭʚʦʝ (ʫ ʦʩʥʦʚʘʥʠʷ ʧʫʯʢʘ ʭʚʦʠ) ʠ ʥʘ ʚʝʪ-

ʚʷʭ ʦʙʥʘʨʫʞʝʥʳ ʧʣʦʜʦʥʦʰʝʥʠʷ ʘʥʘʤʦʨʬʳ Dothiorella gregaria ʩʦʚʤʝʩʪʥʦ ʩ ʩʫʤ-

ʯʘʪʦʡ ʩʪʘʜʠʝʡ (ʪʝʣʝʦʤʦʨʬʦʡ). ʇʣʦʜʦʥʦʰʝʥʠʷ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʛʨʫʧʧʘʤʠ ʥʘ ʪʝʤ-

ʥʦʡ ʩʪʨʦʤʝ (ʥʘ ʭʚʦʝ ʣʠʥʝʡʥʳʤʠ ʛʨʫʧʧʘʤʠ), ʧʨʠʯʝʤ ʧʨʦʨʳʚʘʶʪʩʷ ʯʝʨʝʟ ʧʦʢʨʦʚ-

ʥʳʝ ʪʢʘʥʠ. ʇʠʢʥʠʜʳ ʛʨʠʙʘ ʪʝʤʥʳʝ, ʦʢʨʫʛʣʳʝ, ʩʦ ʩʚʝʪʣʳʤ ʩʦʜʝʨʞʠʤʳʤ. ɺ ʧʠʢ-

ʥʠʜʘʭ ʨʘʟʚʠʚʘʶʪʩʷ ʚʝʨʝʪʝʥʦʚʠʜʥʳʝ ʢʦʥʠʜʠʠ, ʩʣʝʛʢʘ ʦʢʨʘʰʝʥʥʳʝ, ʩ ʟʝʨʥʠʩʪʳʤ 

ʩʦʜʝʨʞʠʤʳʤ, 20ï25Ĭ5ï6 ʤʢʤ. ʂʦʥʠʜʠʠ ʦʙʨʘʟʫʶʪʩʷ ʥʘ ʪʦʥʢʠʭ ʢʦʥʠʜʠʝʥʦʩʮʘʭ, 

ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʧʣʦʪʥʳʤ ʩʣʦʝʤ ʚʥʫʪʨʠ ʧʠʢʥʠʜ ʠ ʧʦ ʜʣʠʥʝ ʨʘʚʥʳʭ ʢʦʥʠʜʠʷʤ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʘ ʵʪʠʭ ʞʝ ʩʪʨʦʤʘʭ ʬʦʨʤʠʨʫʶʪʩʷ ʧʝʨʠʪʝʮʠʠ ʪʝʣʝʤʦʨʬʳ Bo-

tryosphaeria ribis. ɺ ʧʝʨʠʪʝʮʠʷʭ ʦʙʨʘʟʫʶʪʩʷ ʙʫʣʘʚʦʚʠʜʥʳʝ ʩʫʤʢʠ ʜʦ 150 ʤʢʤ 

ʜʣʠʥʦʡ. ɺ ʩʫʤʢʘʭ ʩʦʜʝʨʞʘʪʩʷ ʦʚʘʣʴʥʳʝ, ʚʝʨʝʪʝʥʦʚʠʜʥʳʝ, ʧʦʨʦʡ ʥʝʨʘʚʥʦʙʦʢʠʝ 
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(ʨʦʤʙʦʚʠʜʥʳʝ) ʩʧʦʨʳ. ʆʥʠ ʦʜʥʦʢʣʝʪʦʯʥʳʝ, ʩʣʘʙʦʦʢʨʘʰʝʥʥʳʝ, ʩ ʢʘʧʣʷʤʠ ʤʘʩʣʘ 

ʠ ʟʝʨʥʠʩʪʳʤ ʩʦʜʝʨʞʠʤʳʤ, 25ï28Ĭ10ï12 ʤʢʤ. (ʨʠʩ. 40 ʠ 41).  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. Botryosphaeria ribis ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʥʘ 

ʨʘʟʥʳʭ ʨʘʩʪʝʥʠʷʭ-ʭʦʟʷʝʚʘʭ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʨʘʟʣʠʯ-

ʥʳʝ ʢʦʥʠʜʠʘʣʴʥʳʝ ʩʪʘʜʠʠ (ʘʥʘʤʦʨʬʳ) ï Dothiorella-form, Macrophoma-form, Fu-

sicoccum-form. ʊʘʢ, Macrophoma ʦʙʨʘʟʫʝʪ ʧʠʢʥʠʜʠʘʣʴʥʫʶ ʬʦʨʤʫ ʩʧʦʨʦʥʦʰʝ-

ʥʠʡ, Dothiorella ï ʧʣʦʜʦʥʦʰʝʥʠʷ ʚ ʩʪʨʦʤʘʭ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʤʦʛʫʪ ʧʦʷʚʠʪʴ-

ʩʷ ʤʠʢʨʦʢʦʥʠʜʠʠ (ʤʠʢʨʦʧʠʢʥʦʩʧʦʨʳ). ʅʦʨʤʘʣʴʥʳʝ ʢʦʥʠʜʠʠ ʦʙʨʘʟʫʶʪʩʷ ʚ ʦʪ-

ʜʝʣʴʥʳʭ ʣʦʢʫʣʘʭ ï ʦʩʦʙʳʭ ʧʦʣʦʩʪʷʭ ʚ ʩʪʨʦʤʝ. ɺ ʩʣʫʯʘʝ ʨʘʟʚʠʪʠʷ Fusicoccum-

form ʥʘ ʚʝʪʚʷʭ ʠ ʭʚʦʝ ʬʦʨʤʠʨʫʶʪʩʷ ʪʝʤʥʳʝ ʤʘʩʩʠʚʥʳʝ ʣʦʞʘ ï ʩʪʨʦʤʳ, ʩʦʜʝʨ-

ʞʘʱʠʝ ʩʢʦʧʣʝʥʠʷ ʤʘʢʨʦʢʦʥʠʜʠʡ.  

ɿʘʨʘʞʝʥʠʝ ʭʚʦʡʥʳʭ ʩʝʷʥʮʝʚ ʙʦʣʝʟʥʴʶ ʫʩʳʭʘʥʠʷ ʧʦʙʝʛʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʢʦʥʠʜʠʷʤʠ ʠ ʘʩʢʦʩʧʦʨʘʤʠ. ʀʥʬʝʢʮʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʜʦʞʜʝʤ, ʚʝʪʨʦʤ ʠ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʥʘʩʝʢʦʤʳʤʠ. ʇʦʨʘʞʘʶʪʩʷ ʢʦʨʘ ʚʝʪʚʝʡ ʠ ʩʪʚʦʣʠʢʦʚ, ʤʦʣʦʜʳʝ ʧʦʙʝʛʠ 

ʠ ʭʚʦʷ. ʇʦʨʘʞʝʥʥʘʷ ʭʚʦʷ ʟʘʩʳʭʘʝʪ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ ʦʧʘʜʘʝʪ, ʧʨʠ ʩʠʣʴʥʦʤ 

ʧʦʨʘʞʝʥʠʠ ʭʚʦʠ ʚʝʪʚʠ ʤʦʛʫʪ ʟʘʩʦʭʥʫʪʴ. ɻʨʠʙ ʟʠʤʫʝʪ ʚ ʚʠʜʝ ʧʣʦʜʦʚʳʭ ʪʝʣ ï ʩʧʦ-

ʨʦʥʦʰʝʥʠʡ ʥʘ ʦʧʘʚʰʝʡ ʭʚʦʝ. ɹʦʣʝʟʥʴ ʧʦʷʚʣʷʝʪʩʷ ʚ ʠʶʥʝïʠʶʣʝ, ʢʘʢ ʥʘ ʤʦʣʦ-

ʜʳʭ ʧʦʙʝʛʘʭ, ʪʘʢ ʠ ʥʘ ʭʚʦʝ ʧʨʦʰʣʳʭ ʣʝʪ. ʇʦʨʘʞʘʝʪ ʜʝʨʝʚʴʷ, ʨʘʩʪʫʱʠʝ ʥʘ ʦʪ-

ʢʨʳʪʳʭ ʤʝʩʪʘʭ, ʨʝʞʝ ï ʧʦʜ ʧʦʣʦʛʦʤ, ʚ ʟʘʪʝʥʝʥʠʠ. ɼʣʷ ʧʦʩʝʚʦʚ, ʧʦʩʘʜʦʢ ʚ ʣʝʩ-

ʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ʠ ʢʫʣʴʪʫʨʘʭ ʙʦʣʝʟʥʴ ʜʦʩʪʘʪʦʯʥʦ ʚʨʝʜʦʥʦʩʥʘ, ʦʜʥʘʢʦ ʚʟʨʦʩʣʳʝ 

ʜʝʨʝʚʴʷ ʤʦʛʫʪ ʦʧʨʘʚʠʪʴʩʷ ʦʪ ʧʦʚʨʝʞʜʝʥʠʡ, ʭʦʪʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ ʙʫʜʫʪ ʥʘ-

ʭʦʜʠʪʴʩʷ ʚ ʦʩʣʘʙʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʠʟʫ-

ʯʝʥʥʦʩʪʴ ʙʦʣʝʟʥʠ, ʢʦʪʦʨʫʶ ʚʳʟʳʚʘʝʪ Botryosphaeria ribis, ʤʦʞʥʦ ʜʘʪʴ ʣʠʰʴ ʦʙ-

ʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʧʨʦʚʝʜʝʥʠʝ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ 

ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦʨʘʞʝʥʠʷ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ 

ʤʝʨʦʧʨʠʷʪʠ ̫ï ʫʭʦʜ ʟʘ ʧʦʩʝʚʘʤʠ ʠ ʧʦʩʘʜʢʘʤʠ, ʙʦʨʴʙʘ ʩ ʩʦʨʥʷʢʘʤʠ ʠ ʥʘʩʝʢʦʤʳ-

ʤʠ-ʬʠʣʣʦʬʘʛʘʤʠ.  

˿͔͔ͪͦ ΄Ό͔ͭͭΣ ͍ͯΎ͙͔͒͊ͤ ͻ͍͙ͦ ͔͙͡  
(Colletotrichum blight)  

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ ʛʨʠʙ Colletotrichum gloeosporioides Pens.  

ʊʝʣʝʦʤʦʨʬʘ: Glomerella cingulata (Ston.) Spauld. et. Schrenk.  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ɽʣ ɹʘʷʥʩʢʘʷ (Picea ajanensis), ʧʠʭʪʘ ʙʝʣʦʢʦʨʘʷ (Abies 

nephrolepis).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʇʨʠʤʦʨʩʢʦ-

ʇʨʠʘʤʫʨʩʢʠʡ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʡ ʨʘʡʦʥ (ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʡ, ʉʘʭʘʣʠʥʩʢʘʷ 

ʦʙʣʘʩʪʴ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. Colletotrichum gloeosporioides ʰʠʨʦʢʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥ ʚʦ ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ ʤʠʨʘ, ʛʜʝ ʟʘʩʝʣʷʝʪ, ʚ ʦʩʥʦʚʥʦʤ, ʣʠʩʪʚʝʥʥʳʝ ʧʦʨʦ-

ʜ .r ʈʘʟʚʠʪʠʝ ʵʪʦʛʦ ʛʨʠʙʘ ʢʦʩʚʝʥʥʦ ʥʘ ʭʚʦʡʥʳʭ ʧʦʨʦʜʘʭ ʦʪʤʝʯʘʣʦʩʴ ʣʠʰʴ ʚ ʉʝ-

ʚʝʨʥʦʡ ɸʤʝʨʠʢʝ. ɿʜʝʩʴ Colletotrichum gloeosporioides ʥʘʡʜʝʥ ʥʘ ʧʠʭʪʝ ʚʝʣʠʢʦ-

ʣʝʧʥʦʡ (Abies magnifica) ʚ ʰʪʘʪʘʭ ʆʨʝʛʦʥ ʠ ʂʘʣʠʬʦʨʥʠʷ, ʥʘ ʩʦʩʥʝ ʩʢʨʫʯʝʥʥʦʡ 

(Pinus contorta) ʚ ʰʪʘʪʘʭ ɺʘʰʠʥʛʪʦʥ, ʆʨʝʛʦʥ ʠ ʄʦʥʪʘʥʘ, ʥʘ ʩʦʩʥʝ ʞʝʣʪʦʡ (Pinus 

ponderosa) ʚ ʰʪʘʪʘʭ ɸʨʠʟʦʥʘ, ʂʘʣʠʬʦʨʥʠʷ ʠ ʅʝʚʘʜʘ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʵʪʦʪ ʛʨʠʙ 
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ʥʘʡʜʝʥ ʟʜʝʩʴ ʥʘ ʦʤʝʣʝ ʢʘʨʣʠʢʦʚʦʡ (Arceuthobium sp.), ʧʘʨʘʟʠʪʠʨʫʶʱʝʡ ʥʘ ʫʢʘ-

ʟʘʥʥʳʭ ʭʚʦʡʥʳʭ ʧʦʨʦʜʘʭ, ʠ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʦʥ ʢʘʢ ʘʛʝʥʪ ʙʠʦʢʦʥʪʨʦʣʷ. ʈʘʟʚʠʪʠʝ 

ʛʨʠʙʘ Colletotrichum gloeosporioides ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʟʠʪʘ ʥʘ ʭʚʦʝ ʠ ʚʝʪʚʷʭ ʭʚʦʡ-

ʥʳʭ ʧʦʨʦʜ, ʟʘʩʝʣʝʥʥʳʭ ʠ ʦʩʣʘʙʣʝʥʥʳʭ ʦʤʝʣʦʡ, ʚʧʦʣʥʝ ʚʝʨʦʷʪʥʦ. ɺ ʵʪʠʭ ʞʝ ʨʝ-

ʛʠʦʥʘʭ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ Colletotrichum gloeosporioides ʧʦʨʘʞʘʣ ʨʷʜ ʣʠʩʪʚʝʥ-

ʥʳʭ ʧʦʨʦʜ (Ficus, Mango, Persea, Populus). ɺ ɽʚʨʦʧʝ (ɸʥʛʣʠʷ, ɼʘʥʠʷ, ɻʨʝʮʠʷ, 

ʀʪʘʣʠʷ) Colletotrichum gloeosporioides ʚʝʩʴʤʘ ʦʱʫʪʠʤʳʡ ʚʨʝʜ ʥʘʥʦʩʠʣ ʨʘʩʪʝʥʠ-

ʷʤ ʩʝʤʝʡʩʪʚʘ Citrus. ʅʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʈʦʩʩʠʝʡ ʪʝʨʨʠʪʦʨʠʷʭ ʛʨʠʙ ʦʙʥʘʨʫʞʝʥ ʚ 

ʋʢʨʘʠʥʝ ʠ ɻʨʫʟʠʠ.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ Colletotrichum gloeosporioides ʚʠʜ ʧʦ-

ʣʠʤʦʨʬʥʳʡ, ʚʢʣʶʯʘʶʱʠʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʰʪʘʤʤʳ, ʯʘʩʪʦ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʭʘ-

ʨʘʢʪʝʨʦʤ ʨʦʩʪʘ, ʜʣʠʥʦʡ ʠ ʰʠʨʠʥʦʡ ʢʦʥʠʜʠʡ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʦʡ ʚʠʨʫʣʝʥʪʥʦ-

ʩʪʴʶ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʛʨʠʙ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ 

ʦʧʘʩʥʦʩʪʴ ʢʘʢ ʧʘʨʘʟʠʪ ʜʣʷ ʭʚʦʡʥʳʭ, ʘ ʪʘʢʞʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʣʠʩʪʚʝʥʥʳʭ, ʢʫʩ-

ʪʘʨʥʠʢʦʚʳʭ ʠ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʇʦʨʘʞʝʥʥʘʷ ʛʨʠʙʦʤ Colletotrichum gloeospo-

rioides ʭʚʦʷ ʩʝʨʘʷ ʠʣʠ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʘʷ. ʅʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʙʦ-

ʣʝʟʥʠ ʥʘ ʭʚʦʝ ʟʘʤʝʪʥʳ ʧʦʧʝʨʝʯʥʳʝ ʯʝʨʥʳʝ ʣʠʥʠʠ ʠ ʤʝʣʢʠʝ ʯʝʨʥʳʝ ʧʷʪʥʘ ʧʦʜ 

ʵʧʠʜʝʨʤʠʩʦʤ ʭʚʦʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʵʧʠʜʝʨʤʠʩ ʚʟʜʫʚʘʝʪʩʷ ʦʢʨʫʛʣʳʤʠ ʣʠʙʦ ʧʨʦ-

ʜʦʣʛʦʚʘʪʳʤʠ ʙʫʛʦʨʢʘʤʠ ʠ ʨʘʟʨʳʚʘʝʪʩʷ ʧʨʦʜʦʣʴʥʦʡ ʱʝʣʴʶ. ɺ ʨʘʟʨʳʚʳ ʚʳʭʦʜʷʪ 

ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʝ ʱʝʪʠʥʢʠ ʛʨʠʙʘ, ʘ ʟʘʪʝʤ ʬʦʨʤʠʨʫʶʪʩʷ ʩʧʦʨʦʥʦʰʝʥʠʷ ï ʣʦʞʘ. 

ʃʦʞʘ ʦʢʨʫʛʣʳʝ ʠʣʠ ʚʳʪʷʥʫʪʳʝ, ʦʜʠʥʦʯʥʳʝ ʠʣʠ ʚ ʛʨʫʧʧʘʭ, ʦʢʨʫʞʝʥʥʳʝ ʧʦ ʢʨʘʷʤ 

ʦʙʠʣʴʥʳʤʠ ʢʦʨʠʯʥʝʚʳʤʠ ʱʝʪʠʥʢʘʤʠ (ʨʠʩ. 42). ʉʧʦʨʦʥʦʰʝʥʠʝ ï ʣʦʞʝ ʛʨʠʙʘ ï 

ʨʘʟʚʠʚʘʝʪʩʷ ʩʚʝʨʭʫ ʠ ʩʥʠʟʫ ʭʚʦʠʥʢʠ, ʥʦ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʥʘ ʥʠʞʥʝʡ ʩʪʦʨʦʥʝ 

ʭʚʦʠ. ʅʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʩʧʦʨʦʥʦʰʝʥʠʷ ʛʨʠʙʘ ʚʳʛʣʷʜʷʪ ʢʘʢ ʯʝʨ-

ʥʳʝ, ʧʦʢʨʳʪʳʝ ʱʝʪʠʥʢʘʤʠ, ʙʦʨʦʜʘʚʢʠ (ʨʠʩ. 43). ʑʝʪʠʥʢʠ ʨʦʚʥʳʝ ʧʦ ʚʩʝʡ ʜʣʠʥʝ, 

ʥʘ ʢʦʥʮʝ ʪʦʥʴʰʝ ʠ ʩʚʝʪʣʝʝ ʧʦ ʦʢʨʘʩʢʝ, ʙʝʟ ʧʝʨʝʛʦʨʦʜʦʢ, ʜʦ 175 ʤʢʤ ʜʣʠʥʦʡ. 

ʉʝʨʝʜʠʥʘ ʣʦʞʘ ʦʭʨʷʥʘʷ ʠʣʠ ʧʝʩʦʯʥʦʛʦ ʮʚʝʪʘ ʠʟ-ʟʘ ʤʘʩʩʳ ʩʢʦʧʠʚʰʠʭʩʷ ʢʦʥʠ-

ʜʠʡ. ʂʦʥʠʜʠʠ ʙʝʩʮʚʝʪʥʳʝ, ʦʜʥʦʢʣʝʪʦʯʥʳʝ, ʦʚʘʣʴʥʳʝ ʠʣʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʧʨʷ-

ʤʳʝ ʠʣʠ ʩʣʝʛʢʘ ʠʟʦʛʥʫʪʳʝ, ʩ ʤʝʣʢʠʤʠ ʢʘʧʣʷʤʠ ʤʘʩʣʘ, 5ï7Ĭ1,5ï2 ʤʢʤ. ʂʦʥʠʜʠʝ-

ʥʦʩʮʳ 10ï15 ʤʢʤ ʜʣʠʥʦʡ, ʢʣʠʥʦʚʠʜʥʳʝ ʜʦ ʥʠʪʝʚʠʜʥʳʭ, ʠʥʦʛʜʘ ʚʝʪʚʷʱʠʝʩʷ, 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩʧʣʦʰʥʳʤ ʩʣʦʝʤ (ʨʠʩ. 44).  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ʃʦʞʘ ʫ ʥʘʡʜʝʥʥʦʛʦ ʚʠʜʘ Colletotrichum gloeospo-

rioides ʠʤʝʶʪ ʚʝʣʠʯʠʥʫ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪ ʤʠʢʨʦʥ ʠ ʟʘ-

ʤʝʪʥʳ ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ. ɺ ʦʯʝʨʪʘʥʠʠ ʦʥʠ ʦʢʨʫʛʣʳʝ ʠʣʠ ʦʚʘʣʴʥʳʝ, ʠʥʦʛʜʘ 

ʩʣʠʚʘʶʱʠʝʩʷ ʠ ʪʦʛʜʘ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ, ʦʙʳʯʥʦ ʪʝʤʥʦʦʢʨʘʰʝʥʥʳʝ ʠʟ-ʟʘ 

ʤʘʩʩʳ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʭ ʱʝʪʠʥʦʢ. ʉʝʨʝʜʠʥʘ ʣʦʞ ʩʚʝʪʣʘʷ, ʦʙʳʯʥʦ ʧʝʩʦʯʥʦʛʦ 

ʮʚʝʪʘ ʠʟ-ʟʘ ʩʣʠʟʠʩʪʦʡ ʠʣʠ ʚʦʩʢʦʧʦʜʦʙʥʦʡ ʤʘʩʩʳ ʚʳʜʝʣʷʶʱʠʭʩʷ ʥʘ ʠʭ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʢʦʥʠʜʠʡ. ɿʘʢʣʘʜʳʚʘʶʪʩʷ ʣʦʞʘ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʚ ʢʣʝʪʢʘʭ ʵʧʠʜʝʨʤʠʩʘ, 

ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʧʦʜ ʢʫʪʠʢʫʣʦʡ ʠʣʠ ʧʦʜ ʵʧʠʜʝʨʤʠʩʦʤ. ɹʘʟʘʣʴʥʳʡ ʩʣʦʡ ʣʦʞʘ 

ʛʨʠʙʘ ʦʙʨʘʟʦʚʘʥ ʙʝʩʮʚʝʪʥʳʤʠ ʛʠʬʘʤʠ ʠ ʜʦʩʪʘʪʦʯʥʦ ʪʦʥʢʠʡ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʙʘʟʘʣʴʥʦʛʦ ʩʣʦʷ ʨʘʟʚʠʚʘʝʪʩʷ ʧʣʦʪʥʳʡ ʩʣʦʡ ʢʦʥʠʜʠʝʥʦʩʮʝʚ, ʷʚʣʷʶʱʠʭʩʷ ʧʨʦ-

ʜʦʣʞʝʥʠʝʤ ʚʥʝʰʥʠʭ ʢʣʝʪʦʢ ʙʘʟʘʣʴʥʦʛʦ ʩʣʦʷ. ɿʥʘʯʝʥʠʝ ʱʝʪʠʥʦʢ ʜʣʷ ʛʨʠʙʘ ʟʘ-

ʢʣʶʯʘʝʪʩʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚ ʪʦʤ, ʯʪʦ, ʨʘʟʚʠʚʘʷʩʴ, ʦʥʠ ʨʘʟʨʳʚʘʶʪ ʠ ʧʨʠʧʦʜʥʠʤʘ-

ʶʪ ʚʝʨʭʥʶʶ ʩʪʝʥʢʫ ʵʧʠʜʝʨʤʠʩʘ, ʦʙʣʝʛʯʘʷ ʢʦʥʠʜʠʷʤ ʚʳʭʦʜ ʥʘʨʫʞʫ. ɺʦ ʚʣʘʞʥʫʶ 

ʧʦʛʦʜʫ ʩʧʦʨʦʣʦʞʘ ʛʨʠʙʘ ʥʘʙʫʭʘʶʪ ʠ ʚʳʙʨʘʩʳʚʘʶʪ ʤʘʩʩʫ ʢʦʥʠʜʠʡ, ʢʦʪʦʨʳʝ ʨʘʩ-



38 

ʩʝʠʚʘʶʪʩʷ ʢʘʧʣʷʤʠ ʜʦʞʜʷ ʠ, ʧʦʧʘʜʘʷ ʥʘ ʥʠʞʝʣʝʞʘʱʠʝ ʚʝʪʚʠ, ʧʨʦʨʘʩʪʘʶʪ ʠ 

ʚʥʦʚʴ ʧʨʦʠʟʚʦʜʷʪ ʟʘʨʘʞʝʥʠʝ. ʇʝʨʚʠʯʥʦʝ ʟʘʨʘʞʝʥʠʝ ʝʣʠ ʧʨʦʠʩʭʦʜʠʪ ʚʝʩʥʦʡ ʦʪ 

ʧʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʦʚ, ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ ʥʘ ʦʧʘʚʰʝʡ ʭʚʦʝ ʠʣʠ ʩʦʭʨʘʥʠʚʰʠʭʩʷ 

ʥʘ ʚʝʪʚʷʭ. ɺʪʦʨʠʯʥʦʝ ʟʘʨʘʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʢʦʥʠʜʠʡ, ʦʩʚʦʙʦʜʠʚʰʠʭʩʷ ʠʟ 

ʥʦʚʳʭ ʩʧʦʨʦʥʦʰʝʥʠʡ ʣʝʪʦʤ. ʉʫʤʯʘʪʳʝ ʧʣʦʜʦʥʦʰʝʥʠʷ ʪʝʣʝʦʤʦʨʬʳ Glomerella 

cingulata ʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʝʛʠʦʥʘʭ ʥʘʤʠ ʧʦʢʘ ʥʝ ʥʘʡʜʝʥʳ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʨʠʙ Colletotrichum gloeospo-

rioides ʚʳʟʳʚʘʶʱʠʡ ʫʩʳʭʘʥʠʝ ʝʣʠ ʘʷʥʩʢʦʡ ʠ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʧʠʭʪʳ ʙʝʣʦʢʦʨʦʡ 

ʧʨʦʷʚʣʷʝʪ ʨʘʟʣʠʯʥʫʶ ʩʪʝʧʝʥʴ ʧʘʨʘʟʠʪʠʟʤʘ ï ʦʪ ʩʠʣʴʥʦʡ ʜʦ ʩʣʘʙʦʡ ï ʠ ʥʝ ʦʙ-

ʣʘʜʘʝʪ ʩʪʨʦʛʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʟʘʨʘʞʝʥʠʷ ʛʨʠʙʦʤ 

ʜʨʫʛʠʭ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʨʝʛʠʦʥʘ. ʅʝʦʙʭʦʜʠʤ ʚʳʙʦʨʦʯʥʳʡ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʡ 

ʥʘʜʟʦʨ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ ʠ ʉʘʭʘʣʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ.  

˹͔ͪͦ͘͟ ͔͎͍ͨͦ͋ͦ ͔͙͡ ͙ ͙ͨͻͭ· 
(Shoot diebak conifers) 

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ ʛʨʠʙ Cucurbitaria pithyophila Ces. et de 

Not. (= Sphaeria pithyophila Fr.).  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ʇʠʭʪʘ ʩʠʙʠʨʩʢʘʷ (Abies sibirica), ʧʠʭʪʘ ʩʘʭʘʣʠʥʩʢʘʷ (A. 

sachalinensis), ʧʠʭʪʘ ʙʝʣʦʢʦʨʘʷ (A. nephrolepis), ʝʣʴ ʝʚʨʦʧʝʡʩʢʘʷ, ʦʙʳʢʥʦʚʝʥʥʘʷ 

(Picea abies), ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Pinus sylvestris).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʈʘʡʦʥ ʭʚʦʡʥʦ-

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ɹʨʷʥʩʢʘʷ, 

ɺʦʨʦʥʝʞʩʢʘʷ, ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʠ), ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʠʡ ʧʦʜʪʘʝʞʥʦ-ʣʝʩʦʩʪʝʧʥʦʡ 

ʨʘʡʦʥ (ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ), ʇʨʠʘʤʫʨʩʢʦ-ʇʨʠʤʦʨʩʢʠʡ ʭʚʦʡʥʦ-ʰʠʨʦʢʦ-

ʣʠʩʪʚʝʥʥʳʡ ʨʘʡʦʥ (ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ʅʝʢʨʦʟ ʧʦʙʝʛʦʚ ʝʣʠ, ʚʳʟʳʚʘʝʤʳʡ Cucurbitaria 

pithyophila, ʠʟʚʝʩʪʝʥ ʚ ɽʚʨʦʧʝ (ɻʝʨʤʘʥʠʷ, ʐʚʝʡʮʘʨʠʷ).  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ʈʘʟʚʠʪʠʝ ʛʨʠʙʘ ʚʳʟʳʚʘʝʪ ʣʦʢʘʣʴʥʳʝ ʥʝʢʨʦʟʳ ʢʦʨʳ ʤʦ-

ʣʦʜʳʭ ʚʝʪʚʝʡ, ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʦʪʤʠʨʘʥʠʠ ʢʦʨʳ ʚʝʪʚʠ ʫʩʳʭʘʶʪ. ʇʣʦʜʦʥʦʰʝ-

ʥʠʷ ʛʨʠʙʘ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʪʘʢʞʝ ʥʘ ʭʚʦʝ ʠ ʧʦʯʢʘʭ, ʚʳʟʳʚʘʷ ʠʭ ʛʠʙʝʣʴ. ʅʝʢʨʦʟ 

ʧʦʙʝʛʦʚ ʝʣʠ ʠ ʧʠʭʪʳ ʧʨʠʚʦʜʠʪ ʢ ʫʩʳʭʘʥʠʶ ʤʦʣʦʜʥʷʢʦʚ ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʧʦʚʨʝʞʜʘʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʧʦʜ ʧʦʣʦʛʦʤ ʣʝʩʘ, ʘ ʪʘʢʞʝ 

ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʉʢʚʦʟʴ ʢʦʨʫ ʧʦʨʘʞʝʥʥʳʭ ʚʝʪʚʝʡ ʧʨʦʨʳʚʘ-

ʶʪʩʷ ʦʢʨʫʛʣʳʝ ʯʝʨʥʳʝ ʧʣʦʜʦʥʦʰʝʥʠʷ ï ʧʝʨʠʪʝʮʠʠ ʛʨʠʙʘ. ʇʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ 

ʚʥʝʰʥʝ ʚʳʛʣʷʜʷʪ ʢʘʢ ʤʝʣʢʠʝ ʯʝʨʥʳʝ ʙʦʨʦʜʘʚʢʠ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʥʘ ʚʝʪʚʷʭ 

ʦʜʠʥʦʯʥʦ ʠʣʠ ʛʨʫʧʧʘʤʠ (ʨʠʩ. 45). ʇʝʨʠʪʝʮʠʠ Cucurbitaria pithyophila ʩʦʜʝʨʞʘʪ ʮʠ-

ʣʠʥʜʨʠʯʝʩʢʠʝ ʠʣʠ ʙʫʣʘʚʦʚʠʜʥʳʝ ʩʫʤʢʠ, 80ï95Ĭ14ï16 ʤʢʤ. ɺ ʩʫʤʢʘʭ ʚ 1,5 ʨʷʜʘ 

ʦʙʨʘʟʫʶʪʩʷ ʩʧʦʨʳ ï ʢʦʨʠʯʥʝʚʳʝ, ʩ 5 ʧʦʧʝʨʝʯʥʳʤʠ ʠ ʦʜʥʦʡ ʧʨʦʜʦʣʴʥʦʡ ʧʝʨʝʛʦ-

ʨʦʜʢʦʡ, ʩ ʢʨʫʧʥʳʤʠ ʢʘʧʣʷʤʠ ʤʘʩʣʘ, 20Ĭ9ï10 ʤʢʤ (ʨʠʩ. 46). ʅʘ ʧʠʭʪʝ ʩʘʭʘʣʠʥ-

ʩʢʦʡ (ʦʢʨ. ʧ. ʂʨʘʩʥʦʛʦʨʩʢ) ʨʘʟʤʝʨʳ ʩʧʦʨ ʥʝʤʥʦʛʦ ʤʝʥʴʰʝ ï 16ï18Ĭ8 ʤʢʤ. ɺ ɽʚ-

ʨʦʧʝ (ɸʥʛʣʠʷ) ʠʟʚʝʩʪʝʥ ʝʱʝ ʦʜʠʥ ʛʨʠʙ Cucurbitaria piceae Borthwick, ʧʦʨʘʞʘʶ-

ʱʠʡ ʧʦʯʢʠ Picea pungens. ʕʪʦʪ ʚʠʜ ʠʤʝʝʪ ʩʧʦʨʳ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ (20Ĭ6 ʤʢʤ), 
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ʩ 4ï10 ʧʦʧʝʨʝʯʥʳʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ, ʯʝʤ ʦʪʣʠʯʘʝʪʩʷ ʦʪ Cucurbitaria pithyophila, 

ʥʘʡʜʝʥʥʦʛʦ ʥʘʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ.  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ɿʘʙʦʣʝʚʘʥʠʝ ʧʦʷʚʣʷʝʪʩʷ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝ-

ʪʘ, ʯʘʱʝ ʥʘ ʚʝʪʚʷʭ ʚ ʢʨʦʥʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʙʣʠʞʝ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ. ʈʘʟʚʠ-

ʪʠʶ ʙʦʣʝʟʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʦʩʦʙʝʥʥʦ ʚ ʟʘʪʝ-

ʥʝʥʥʳʭ ʤʝʩʪʘʭ ʥʠʞʥʠʭ ʷʨʫʩʦʚ ʢʨʦʥʳ ʜʝʨʝʚʘ. ʇʨʠ ʩʠʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʟʘʙʦʣʝʚʘ-

ʥʠʝ ʤʦʞʝʪ ʧʦʨʘʟʠʪʴ ʪʘʢʞʝ ʩʨʝʜʥʠʝ ʠ ʚʝʨʭʥʠʝ ʷʨʫʩʳ ʢʨʦʥʳ. ɻʨʠʙ ʧʝʨʝʟʠʤʦʚʳ-

ʚʘʝʪ ʥʘ ʦʧʘʚʰʝʡ ʭʚʦʝ ʠʣʠ ʥʘ ʭʚʦʝ, ʩʦʭʨʘʥʠʚʰʝʡʩʷ ʥʘ ʚʝʪʚʷʭ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʅʝʦʙʭʦʜʠʤ ʧʦʩʪʦʷʥʥʳʡ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝ-

ʩʢʠʡ ʥʘʜʟʦʨ ʟʘ ʤʦʣʦʜʳʤʠ ʝʣʦʚʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʤʠ ʚ ʝʚʨʦ-

ʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ɺ ʪʘʝʞʥʳʭ ʨʘʡʦʥʘʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠ ʭʚʦʡʥʦ- ʰʠʨʦʢʦ-

ʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʥʘʜʟʦʨ ʞʝʣʘʪʝʣʝʥ ʚ 

ʮʝʥʥʳʭ ʧʠʭʪʦʚʳʭ ʤʦʣʦʜʥʷʢʘʭ. ʇʦʩʢʦʣʴʢʫ Cucurbitaria pithyophila ʚʨʝʜʠʪ ʪʘʢʞʝ 

ʝʚʨʦʧʝʡʩʢʠʤ ʩʦʩʥʷʢʘʤ, ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʥʘʜʟʦʨ ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚ 

ʤʦʣʦʜʥʷʢʘʭ ʩʦʩʥʳ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʛʦ ʨʘʡʦʥʘ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ.  

˽͔͙͔ͦ͋ͯͪͤ ͻ͍͙ͦ ͔ ͙͡ ͙  ͨ ͙ͻͭ·  
(Needle blight; shedding of needles) 

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ ʛʨʠʙ Cytodiplospora abietis Naum.  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ɽʣʴ ʩʠʙʠʨʩʢʘʷ (Picea obovata), ʝʣʴ ʝʚʨʦʧʝʡʩʢʘʷ, ʦʙʳʢ-

ʥʦʚʝʥʥʘʷ (P. abies), ʧʠʭʪʘ ʩʠʙʠʨʩʢʘʷ (Abies sibirica), ʧʠʭʪʘ ʩʘʭʘʣʠʥʩʢʘʷ (A. 

sachalinensis), ʧʠʭʪʘ ʙʝʣʦʢʦʨʘʷ (A. nephrolepis).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʈʘʡʦʥ ʭʚʦʡʥʦ-

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʄʦʩʢʦʚ-

ʩʢʘʷ ʦʙʣʘʩʪʴ); ʉʨʝʜʥʝ-ʋʨʘʣʴʩʢʠʡ ʣʝʩʥʦʡ ʨʘʡʦʥ (ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ); ʉʨʝʜ-

ʥʝʩʠʙʠʨʩʢʠʡ ʧʦʜʪʘʝʞʥʦ-ʣʝʩʦʩʪʝʧʥʦʡ ʨʘʡʦʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʂʨʘʩʥʦʷʨ-

ʩʢʠʡ ʢʨʘʡ), ʇʨʠʘʤʫʨʩʢʦ-ʇʨʠʤʦʨʩʢʠʡ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʡ ʨʘʡʦʥ (ʉʘʭʘ-

ʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ɻʨʠʙ Cytodiplospora abietis ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ 

1925 ʛ. ʅ. ɸ. ʅʘʫʤʦʚʳʤ ʥʘ ʉʨʝʜʥʝʤ ʋʨʘʣʝ, ʛʜʝ ʧʦʨʘʞʘʣ ʧʠʭʪʫ ʩʠʙʠʨʩʢʫʶ. ɻʨʠʙ 

ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʜʣʷ ʥʘʫʢʠ ʠ ʙʦʣʝʝ ʥʠʛʜʝ ʚ ʤʠʨʝ ʥʝ ʦʪʤʝʯʘʣʩʷ, ʭʦʪʷ ʚ ʤʠʢʦʙʠʦʪʝ 

ʙʦʨʝʘʣʴʥʳʭ ʭʚʦʡʥʳʭ ʣʝʩʦʚ ʦʥ, ʥʝʩʦʤʥʝʥʥʦ, ʧʨʠʩʫʪʩʪʚʫʝʪ.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ʇʦʨʘʞʝʥʥʘʷ ʛʨʠʙʦʤ ʭʚʦʷ ʩʪʘʥʦʚʠʪʩʷ ʪʝʤʥʦʡ ʠ ʦʧʘʜʘʝʪ. 

ʃʠʰʝʥʥʳʝ ʭʚʦʠ ʚʝʪʚʠ ʟʘʩʳʭʘʶʪ. ʇʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʦʧʘʜʝʥʠʝ ʭʚʦʠ ʠ ʫʩʳʭʘʥʠʝ 

ʚʝʪʚʝʡ ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʤʦʣʦʜʥʷʢʝ ʠ ʧʦʜʨʦʩʪʝ ʝʣʠ ʠ ʧʠʭʪʳ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʍʚʦʷ ʥʘ ʧʦʨʘʞʝʥʥʳʭ ʚʝʪʚʷʭ ʧʨʠʦʙʨʝʪʘʝʪ 

ʚʥʘʯʘʣʝ ʩʝʨʳʡ ʮʚʝʪ, ʟʘʪʝʤ ʪʝʤʥʝʝʪ. ɹʦʣʴʥʳʝ ʧʦʙʝʛʠ ʠʟʛʠʙʘʶʪʩʷ ʠ ʫʚʷʜʘʶʪ 

(ʨʠʩ. 47). ʋ ʦʩʥʦʚʘʥʠʷ ʭʚʦʠ ʠ ʚʦʟʣʝ ʚʝʨʭʫʰʝʯʥʳʭ ʧʦʯʝʢ ʬʦʨʤʠʨʫʶʪʩʷ ʪʝʤʥʳʝ 

ʩʧʦʨʦʥʦʰʝʥʠʷ ʛʨʠʙʘ Cytodiplospora abietis, ʭʦʨʦʰʦ ʟʘʤʝʪʥʳʝ ʚ ʣʫʧʫ.  

ʇʣʦʜʦʥʦʰʝʥʠʷ ʦʯʝʥʴ ʦʙʠʣʴʥʳʝ, ʛʨʫʧʧʘʤʠ ʫ ʦʩʥʦʚʘʥʠʷ ʠ ʨʷʜʘʤʠ ʧʦ ʚʩʝʡ 

ʜʣʠʥʝ ʭʚʦʠ. ɻʨʠʙ ʬʦʨʤʠʨʫʝʪ ʧʣʦʜʦʥʦʰʝʥʠʷ ï ʩʪʨʦʤʳ. ʉʪʨʦʤʳ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 

ʥʝʦʙʦʩʦʙʣʝʥʥʳʤʠ ʢʘʤʝʨʘʤʠ ʩ ʦʜʥʠʤ ʦʙʱʠʤ ʫʩʪʴʠʮʝʤ, ʙʦʨʦʜʘʚʯʘʪʳʝ, ʚʥʘʯʘʣʝ 

ʧʦʛʨʫʞʝʥʥʳʝ, ʧʦʪʦʤ ʧʨʦʨʳʚʘʶʱʠʝ ʧʦʢʨʦʚʥʳʝ ʪʢʘʥʠ ʠ ʙʦʣʝʝ-ʤʝʥʝʝ ʚʳʩʪʫʧʘʶ-

ʱʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʭʚʦʠ (ʨʠʩ. 48). ɺʦ ʚʣʘʞʥʫʶ ʧʦʛʦʜʫ ʢʦʥʠʜʠʠ ʚʳʜʝʣʷʶʪʩʷ ʯʝʨʝʟ 

ʫʩʪʴʠʮʝ ʚ ʚʠʜʝ ʙʝʩʮʚʝʪʥʳʭ ʣʝʥʪʦʯʝʢ (ʨʠʩ. 49).  
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ʂʦʥʠʜʠʠ ʛʨʠʙʘ ʙʝʩʮʚʝʪʥʳʝ ʚʝʨʝʪʝʥʦʚʠʜʥʳʝ, ʩ ʜʚʫʤʷ ʢʨʫʧʥʳʤʠ ʢʘʧʣʷʤʠ 

ʤʘʩʣʘ, ʦʯʝʥʴ ʦʙʠʣʴʥʳʝ, 10ï12Ĭ4ï5 ʤʢʤ. ɺʦʟʥʠʢʘʶʪ ʥʘ ʢʦʨʦʪʢʠʭ ʢʦʥʠʜʠʝʥʦʩʮʘʭ 

(ʨʠʩ. 50). ʅʘ ʉʘʭʘʣʠʥʝ ʚ ʧʣʦʜʦʥʦʰʝʥʠʷʭ Cytodiplospora abietis, ʦʙʨʘʟʫʶʱʠʭʩʷ 

ʥʘ ʭʚʦʝ ʧʠʭʪ ʙʝʣʦʢʦʨʦʡ ʠ ʩʘʭʘʣʠʥʩʢʦʡ, ʢʦʥʠʜʠʠ ʙʦʣʝʝ ʤʝʣʢʠʝ. ɿʜʝʩʴ ʢʦʥʠʜʠʠ 

ʚʝʨʝʪʝʥʦʚʠʜʥʳʝ ʣʠʙʦ ʦʚʘʣʴʥʳʝ, ʥʝʨʘʚʥʦʙʦʢʠʝ, ʩ ʤʝʣʢʠʤʠ ʢʘʧʣʷʤʠ ʤʘʩʣʘ,  

6ï8Ĭ4 ʤʢʤ. ɻʨʠʙ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʤʘʣʦʠʟʫʯʝʥʥʳʭ, ʨʘʥʝʝ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʈʦʩʩʠʠ ʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʥʝ ʦʪʤʝʯʘʣʩʷ. ʉʫʜʷ ʧʦ ʩʪʝʧʝʥʠ ʠ ʭʘʨʘʢʪʝʨʫ ʧʦ-

ʨʘʞʝʥʠʷ ʭʚʦʠ ʫ ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʛʨʠʙ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʦʧʘʩʥʳʭ ʧʘʪʦʛʝʥʦʚ.  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ʇʨʦʨʘʩʪʘʥʠʝ ʩʧʦʨ ʛʨʠʙʘ ʥʘʯʠʥʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ 

ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʜʦ 20ï22 Áʉ. ʉʧʦʨʦʥʦʰʝʥʠʷ ʛʨʠʙʘ ʩʦʭʨʘʥʷ-

ʶʪʩʷ ʥʘ ʦʧʘʚʰʝʡ ʭʚʦʝ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʦ ʥʘʯʘʣʘ ʩʣʝʜʫʶʱʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ. ʀʥʬʝʢʮʠʷ ʧʝʨʝʥʦʩʠʪʩʷ ʪʦʢʘʤʠ ʚʦʟʜʫʭʘ, ʜʦʞʜʝʚʦʡ ʚʣʘʛʦʡ ʠ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʥʘʩʝʢʦʤʳʤʠ-ʬʠʣʣʦʬʘʛʘʤʠ.  

ɻʨʠʙ ʦʪʥʦʩʠʪʩʷ ʢ ʤʘʣʦʠʟʚʝʩʪʥʳʤ, ʭʦʪʷ ʥʝ ʠʩʢʣʶʯʝʥʦ ʝʛʦ ʧʨʠʩʫʪʩʪʚʠʝ ʚ 

ʭʚʦʡʥʳʭ ʬʦʨʤʘʮʠʷʭ ʙʦʨʝʘʣʴʥʦʡ ʟʦʥʳ ʣʝʩʦʚ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʅʝʦʙʭʦʜʠʤ ʧʦʩʪʦʷʥʥʳʡ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝ-

ʩʢʠʡ ʥʘʜʟʦʨ ʟʘ ʤʦʣʦʜʳʤʠ ʝʣʦʚʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ, ʦʩʦʙʝʥʥʦ ʩʤʝʰʘʥʥʳʤʠ ʩ 

ʧʠʭʪʦʡ, ʧʦʩʢʦʣʴʢʫ ʧʝʨʚʦʥʘʯʘʣʴʥʦ Cytodiplospora abietis ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʥʘ ʧʠʭʪʝ.  

̊Όͭͭ ͔ͻ͍͙ͦ ͨ ͙ͻͭ·  
(Fir needle cast) 

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ ʛʨʠʙ Lophodermium nervisequium (DC.) 

Rehm. [=Lirula nervisequia (DC.) Dark].  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ʇʠʭʪʘ ʩʠʙʠʨʩʢʘʷ (Abies sibirica), ʧʠʭʪʘ ʢʘʚʢʘʟʩʢʘʷ (A. 

nordmaniana), ʧʠʭʪʘ ʙʝʣʦʢʦʨʘʷ (A. nephrolepis), ʧʠʭʪʘ ʩʘʭʘʣʠʥʩʢʘʷ 

(A. sachalinensis).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ɿʘʙʦʣʝʚʘʥʠʝ 

ʦʙʥʘʨʫʞʝʥʦ ʚ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʤ ʛʦʨʥʦʪʘʝʞʥʦʤ ʨʘʡʦʥʝ (ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʠʷ, 

ʈʝʩʧʫʙʣʠʢʘ ɻʦʨʥʳʡ ɸʣʪʘʡ, ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ), ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤ ʛʦʨʥʦʤ 

ʨʘʡʦʥʝ (ʏʝʨʥʦʤʦʨʩʢʦʝ ʧʦʙʝʨʝʞʴʝ ʂʘʚʢʘʟʘ), ʇʨʠʘʤʫʨʩʢʦ-ʇʨʠʤʦʨʩʢʦʤ ʭʚʦʡʥʦ-

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʤ ʨʘʡʦʥʝ (ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʡ, ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ʐʶʪʪʝ ʭʚʦʠ ʧʠʭʪʳ ʦʙʥʘʨʫʞʝʥʦ ʚ ɽʚʨʦʧʝ (ɸʚ-

ʩʪʨʠʷ, ɻʝʨʤʘʥʠʷ, ʏʝʭʠʷ) ʥʘ Abies alba; ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ (ɺʠʨʜʞʠʥʠʷ, ʇʝʥ-

ʩʠʣʴʚʘʥʠʷ), ʚ ʂʘʥʘʜʝ ʥʘ Abies balsamea. ʅʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʈʦʩʩʠʝʡ ʪʝʨʨʠʪʦ-

ʨʠʷʭ ʰʶʪʪʝ ʭʚʦʠ ʧʠʭʪʳ ʥʘʡʜʝʥʦ ʚ ʋʢʨʘʠʥʝ (ʇʨʠʢʘʨʧʘʪʴʝ, ʂʨʳʤ) ʥʘ Abies alba.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ʐʶʪʪʝ ʭʚʦʠ ʧʠʭʪʳ ʚʳʟʳʚʘʝʪ ʫʩʳʭʘʥʠʝ ʭʚʦʠ. ʇʦʨʘʞʝʥ-

ʥʘʷ ʭʚʦʷ ʞʝʣʪʝʝʪ, ʟʘʪʝʤ ʙʫʨʝʝʪ ʠ ʦʪʤʠʨʘʝʪ. ɿʘʙʦʣʝʚʘʥʠʝ ʦʧʘʩʥʦ ʜʣʷ ʝʩʪʝʩʪ-

ʚʝʥʥʦʛʦ ʧʦʜʨʦʩʪʘ ʧʠʭʪʳ. ɺ ʤʦʣʦʜʥʷʢʘʭ ʧʠʭʪʳ (ʜʦ 15-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ) ʙʦʣʝʟʥʴ 

ʧʦʨʘʞʘʝʪ ʥʠʞʥʶʶ ʯʘʩʪʴ ʢʨʦʥʳ ʠ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʚʝʨʪʠʢʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʠ 

ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʜʝʨʝʚʘ. ʇʦʩʢʦʣʴʢʫ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʧʠʭʪʦʚʳʭ ʣʝʩʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʩʨʝʜʥʝʛʦʨʥʦʛʦ ʧʦʷʩʘ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ, ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ, ʘ ʪʘʢʞʝ ɸʣʪʘʷ ʠ 

ʉʘʷʥ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ, ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ, ʙʦʣʝʟʥʴ ʠ ʛʠʙʝʣʴ ʧʠʭʪʦʚʦʛʦ 

ʧʦʜʨʦʩʪʘ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ï ʷʚʣʝʥʠʝ ʥʝʞʝʣʘʪʝʣʴʥʦʝ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. Lophodermium nervisequium ʚ ɽʚʨʦʧʝ ʨʘʟʚʠ-

ʚʘʝʪʩʷ ʥʘ Abies alba, ʚ ʉʠʙʠʨʠ ï ʥʘ Abies sibirica, ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ï ʥʘ Ab-
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ies nephrolepis, ʚʳʟʳʚʘʷ ʙʦʣʝʟʥʴ ʧʦʙʫʨʝʥʠʷ ʭʚʦʠ. ʇʦʙʫʨʝʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʦ-

ʞʝʣʪʝʥʠʷ 2-ʣʝʪʥʝʡ ʭʚʦʠ, ʦʙʳʯʥʦ ʚ ʪʝʯʝʥʠʝ ʤʘʷïʠʶʣʷ (ʨʠʩ. 51). ʅʘ ʧʦʨʘʞʝʥʥʦʡ 

ʭʚʦʝ ʚʥʘʯʘʣʝ ʧʦʷʚʣʷʶʪʩʷ ʩʧʦʨʦʥʦʰʝʥʠʷ ʥʝʩʦʚʝʨʰʝʥʥʦʡ ʩʪʘʜʠʠ ï ʧʠʢʥʠʜʳ ï ʚ 

ʚʠʜʝ ʦʢʨʫʛʣʳʭ ʯʝʨʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʠʜ ʤʝʣʢʠʭ ʯʝʨʥʳʭ ʧʷʪʝʥ, 

ʥʘ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʝ ʭʚʦʠ (ʨʠʩ. 52). ɺ ʤʠʢʦʣʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʠʢʥʠʜʠʘʣʴ-

ʥʫʶ ʩʪʘʜʠʶ ʛʨʠʙʘ ʦʪʥʦʩʷʪ ʢ Septoria pini. ʍʚʦʷ ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʠʢʥʠʜ ʦʙʳʯ-

ʥʦ ʦʧʘʜʘʝʪ, ʠ ʫʞʝ ʥʘ ʦʧʘʚʰʝʡ ʭʚʦʝ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ʦʙʨʘʟʫʶʪʩʷ ʘʧʦʪʝʮʠʠ 

ʛʨʠʙʘ Lophodermium nervisequium. ɸʧʦʪʝʮʠʠ ʬʦʨʤʠʨʫʶʪʩʷ ʩʥʠʟʫ ʭʚʦʠ, ʦʜʠʥʦʯ-

ʥʳʝ ʣʠʙʦ ʛʨʫʧʧʘʤʠ. ɸʧʦʪʝʮʠʠ ʫʜʣʠʥʝʥʥʳʝ, ʯʝʨʥʳʝ, ʙʣʝʩʪʷʱʠʝ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʚʜʦʣʴ ʭʚʦʠ (ʨʠʩ. 53 ʠ 54). ʉʫʤʢʠ ʙʫʣʘʚʦʚʠʜʥʳʝ, 70ï100Ĭ15ï20 ʤʢʤ, ʧʦ ʤʝʨʝ  

ʩʦʟʨʝʚʘʥʠʷ ʨʘʩʢʨʳʚʘʶʪʩʷ ʥʘ ʚʝʨʰʠʥʝ. ɸʩʢʦʩʧʦʨʳ ʚʳʪʷʥʫʪʦ-ʙʫʣʘʚʦʚʠʜʥʳʝ, 

ʩʣʝʛʢʘ ʩʦʛʥʫʪʳʝ, ʦʜʥʦʢʣʝʪʦʯʥʳʝ, ʙʝʩʮʚʝʪʥʳʝ, ʩ ʟʝʨʥʠʩʪʳʤ ʩʦʜʝʨʞʠʤʳʤ,  

55ï70Ĭ2,0ï2,5 ʤʢʤ (ʨʠʩ. 55ï57). 

 ʉʠʤʧʪʦʤʳ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʧʠʭʪʘʭ ʩʠʙʠʨʩʢʦʡ ʠ ʢʘʚʢʘʟʩʢʦʡ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʳ, ʨʘʟʣʠʯʘʶʪʩʷ ʪʦʣʴʢʦ ʩʨʦʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʦʜʦʥʦʰʝʥʠʡ ʩʫʤʯʘʪʦʡ 

ʩʪʘʜʠʠ ï ʥʘ ʧʠʭʪʝ ʩʠʙʠʨʩʢʦʡ ʩʦʟʨʝʚʘʥʠʝ ʩʫʤʯʘʪʳʭ ʩʧʦʨʦʥʦʰʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʩʣʝ ʧʝʨʝʟʠʤʦʚʢʠ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ʥʘ ʭʚʦʝ, ʚ ʧʨʝʜʝʣʘʭ 

ʞʝʣʪʳʭ ʧʷʪʝʥ, ʦʙʨʘʟʫʶʪʩʷ ʯʝʨʥʳʝ ʧʠʢʥʠʜʳ ʘʥʘʤʦʨʬʳ Leptostroma. ɿʘʪʝʤ ʥʘ 

ʧʦʨʘʞʝʥʥʦʡ ʭʚʦʝ ʬʦʨʤʠʨʫʝʪʩʷ ʪʝʣʝʦʤʦʨʬʘ Lophodermium nervisequium. ɸʧʦ-

ʪʝʮʠʠ ʩʫʤʯʘʪʦʡ ʩʪʘʜʠʠ ʫʜʣʠʥʝʥʥʳʝ ʯʝʨʥʳʝ, ʨʘʟʚʠʚʘʶʪʩʷ ʩʥʠʟʫ ʭʚʦʠ. ʉʫʤʢʠ ʙʫ-

ʣʘʚʦʚʠʜʥʳʝ, ʩ ʢʦʨʦʪʢʦʡ ʥʦʞʢʦʡ, 8-ʩʧʦʨʦʚʳʝ, ʜʦ 100 ʤʢʤ ʜʣʠʥʦʡ. ɹʦʣʴʥʘʷ ʭʚʦʷ 

ʧʨʠʦʙʨʝʪʘʝʪ ʙʫʨʳʡ ʮʚʝʪ ʠ ʦʧʘʜʘʝʪ.  

ɺ 2004 ʛ. ʚ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ ʦʙʥʘʨʫʞʝʥʦ ʥʦʚʦʝ ʜʣʷ ʨʝʛʠʦʥʘ ʛʨʠʙʥʦʝ ʟʘ-

ʙʦʣʝʚʘʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʦʨʘʞʝʥʠʝʤ ʭʚʦʠ ʧʠʭʪʳ ʙʝʣʦʢʦʨʦʡ ʛʨʠʙʦʤ Lophoder-

mium nervisequium. ɺʥʘʯʘʣʝ ʙʦʣʴʥʘʷ ʭʚʦʷ ʞʝʣʪʝʝʪ. ʅʘ ʭʚʦʝ ʦʙʨʘʟʫʶʪʩʷ ʧʦʣʫ-

ʧʨʦʟʨʘʯʥʳʝ ʩ ʪʝʤʥʦʡ ʢʘʡʤʦʡ ʧʠʢʥʠʜʳ Leptostroma, ʟʘʪʝʤ ʜʣʠʥʥʳʝ (ʣʠʥʝʡʥʳʝ) 

ʯʝʨʥʳʝ ʘʧʦʪʝʮʠʠ ʩʫʤʯʘʪʦʡ ʩʪʘʜʠʠ. ʇʣʦʜʦʥʦʰʝʥʠʷ ʘʥʘʤʦʨʬʳ ʠ ʪʝʣʝʦʤʦʨʬʳ 

ʨʘʟʚʠʚʘʶʪʩʷ ʩʦʚʤʝʩʪʥʦ. ʇʦʨʘʞʝʥʥʳʝ ʫʯʘʩʪʢʠ ʥʘ ʭʚʦʝ ʦʪʛʨʘʥʠʯʝʥʳ ʯʝʨʥʳʤʠ 

ʣʠʥʠʷʤʠ. ʉʫʤʢʠ ʛʨʠʙʘ ʙʫʣʘʚʦʚʠʜʥʳʝ, ʦʢʦʣʦ 75 ʤʢʤ ʜʣʠʥʦʡ. ʉʧʦʨʳ ʮʠʣʠʥʜʨʠ-

ʯʝʩʢʠʝ, ʥʘ ʚʝʨʰʠʥʝ ʨʘʩʰʠʨʝʥʥʳʝ, ʧʨʷʤʳʝ ʠ ʠʟʦʛʥʫʪʳʝ, ʩ ʢʘʧʣʷʤʠ ʤʘʩʣʘ, 40ï

50Ĭ1,5 ʤʢʤ. ʇʘʨʘʬʠʟʳ ʥʠʪʝʚʠʜʥʳʝ. ʇʦʨʘʞʝʥʥʘʷ ʛʨʠʙʦʤ ʭʚʦʷ ʙʫʨʝʝʪ ʠ ʦʪʤʠʨʘ-

ʝʪ. ɸʥʘʣʦʛʠʯʥʦʝ ʧʦʨʘʞʝʥʠʝ ʭʚʦʠ ʧʠʭʪ ʦʙʥʘʨʫʞʝʥʦ ʚ 2006 ʛ. ʚ ʉʘʭʘʣʠʥʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ï ʧʠʭʪ ʙʝʣʦʢʦʨʦʡ (ʦʢʨ. ʧ. ʂʨʘʩʥʦʛʦʨʩʢ) ʠ ʩʘʭʘʣʠʥʩʢʦʡ (ʦʢʨ. ʧ. ʂʦʨʩʘʢʦʚ).  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ʇʠʭʪʦʚʳʝ ʣʝʩʘ ʚ ʘʨʝʘʣʝ ʩʚʦʝʛʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʨʘʡʦʥʘʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʧʦʯʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʩ ʪʝʧʣʦʤ 

ʠ ʚʣʘʛʦʡ. ʈʘʟʚʠʪʠʝ ʛʨʠʙʥʳʭ ʙʦʣʝʟʥʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʰʶʪʪʝ ʭʚʦʠ, ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ 

ʧʨʷʤʦ ʩʚʷʟʘʥʦ ʩ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴʶ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʠʭʪʳ. ʆʜʥʘʢʦ ʞʠʟʥʝ-

ʩʧʦʩʦʙʥʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʜʨʦʩʪʘ ʧʠʭʪʳ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʫʩ-

ʣʦʚʠʡ. ɽʩʣʠ ʚ ʧʠʭʪʦʚʳʭ ʣʝʩʘʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʣʦʜʥʷʢʦʚ 

ʧʠʭʪʳ ʩʚʷʟʘʥʦ ʩ ʢʦʥʢʫʨʝʥʮʠʝʡ ʩʦ ʩʪʦʨʦʥʳ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʣʠʩʪʚʝʥʥʳʭ ʜʝ-

ʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʪʦ ʥʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʧʠʭʪʳ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʠʟʨʝʞʝʥʥʦʩʪʠ ʤʘʪʝʨʠʥʩʢʦʛʦ ʧʦʣʦʛʘ. 

ʇʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ ʩʦʯʝʪʘʥʠʠ ʵʪʠʭ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʟʥʘʯʝʥʠʝ ʛʨʠʙʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʭʚʦʠ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʛʠʙʝʣʠ ʧʦʜʨʦʩʪʘ ʚʦʟʨʘʩʪʘʝʪ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʦʜʨʦʩʪ ʧʠʭʪʳ ʧʦʜ ʧʦʣʦ-

ʛʦʤ ʥʘʩʘʞʜʝʥʠʷ ʠʤʝʝʪʩʷ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ 
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ʢʦʣʠʯʝʩʪʚʝ, ʦʩʥʦʚʥʦʡ ʫʧʦʨ ʜʝʣʘʝʪʩʷ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ. ɺ 

ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʛʠʙʝʣʠ ʤʦʣʦʜʳʭ ʧʠʭʪ ʠʛʨʘʝʪ ʰʶʪʪʝ ʭʚʦʠ 

ʧʠʭʪʳ, ʚʳʟʳʚʘʝʤʦʝ Lophodermium nervisequium. ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʚʢʣʶʯʘʝʪ ʫʭʦʜ ʟʘ ʣʝʩʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʥʘʜʟʦʨ ʟʘ ʬʠʪʦʩʘʥʠʪʘʨʥʳʤ 

ʩʦʩʪʦʷʥʠʝʤ ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʧʨʠʤʝʥʝʥʠʝ ʤʝʨ ʙʦʨʴʙʳ ʩ ʩʦʨʥʦʡ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʴʶ ʠ ʛʨʠʙʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʩʨʝʜʩʪʚʘʤʠ ʭʠʤʠʠ.  

˴͙ͦͪ;͔͍͔ͤͦ ό͙͙͔ͤͤͤͦ͘ύ ΄Ό͔ͭͭ ͻ͍͙ͦ ͔͙͡ 
(Brown needle cast fungus)  

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ ʩʫʤʯʘʪʳʡ ʛʨʠʙ Lophodermium piceae 

(Fuck.) Hoehn. (=Lophodermium abietis Rostr.).  

ɸʥʘʤʦʨʬʘ: Leptostroma sp.  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ɽʣʴ ʝʚʨʦʧʝʡʩʢʘʷ, ʦʙʳʢʥʦʚʝʥʥʘʷ (Picea abies), ʝʣʴ ʩʠ-

ʙʠʨʩʢʘʷ (P. obovata), ʝʣʴ ʘʷʥʩʢʘʷ (P. ajanensis), ʝʣʴ ʢʦʣʶʯʘʷ (P. pungens).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʈʘʡʦʥ ʭʚʦʡʥʦ-

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʊʚʝʨʩʢʘʷ, 

ɹʨʷʥʩʢʘʷ, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʠ), ʉʨʝʜʥʝ-ʋʨʘʣʴʩʢʠʡ ʣʝʩʥʦʡ ʨʘʡʦʥ (ʋʜʤʫʨʪʩʢʘʷ 

ʈʝʩʧʫʙʣʠʢʘ), ʇʨʠʘʤʫʨʩʢʦ-ʇʨʠʤʦʨʩʢʠʡ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʡ ʨʘʡʦʥ (ʉʘʭʘ-

ʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ɺʦʟʙʫʜʠʪʝʣʴ ʙʦʣʝʟʥʠ Lophodermium piceae 

ʥʘʡʜʝʥ ʚ ɽʚʨʦʧʝ ʥʘ Picea abies, P. pungens (ɼʘʥʠʷ, ɻʝʨʤʘʥʠʷ, ʐʚʝʮʠʷ), ʥʘ ʩʝ-

ʚʝʨʦ-ʟʘʧʘʜʝ ʠ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʰʪʘʪʘʭ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, ʘ ʪʘʢʞʝ ʚ ʂʘʥʘʜʝ, ʛʜʝ 

ʧʦʨʘʞʘʝʪ ʧʠʭʪʫ ʠ ʝʣʴ. ʊʘʢ, ʧʦʨʘʞʝʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʧʠʭʪʘ ʙʘʣʴʟʘʤʠʯʝʩʢʘʷ 

(ɺʠʨʜʞʠʥʠʷ), ʧʠʭʪʘ ʙʝʣʘʷ (ʂʘʣʠʬʦʨʥʠʷ, ʆʨʝʛʦʥ), ʧʠʭʪʘ ʩʫʙʘʣʴʧʠʡʩʢʘʷ (ɸʣʷʩʢʘ, 

ʆʨʝʛʦʥ), ʧʠʭʪʘ ʙʣʘʛʦʨʦʜʥʘʷ (ɺʘʰʠʥʛʪʦʥ, ʆʨʝʛʦʥ). ɿʥʘʯʠʪʝʣʴʥʦ ʧʦʨʘʞʝʥʘ ʝʣʴ 

ʦʙʳʢʥʦʚʝʥʥʘʷ, ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʘʷ ʚ ɸʤʝʨʠʢʫ ʠʟ ɽʚʨʦʧʳ, ʘ ʪʘʢʞʝ ʝʣʴ ʕʥʛʝʣʴ-

ʤʘʥʘ (ɸʨʠʟʦʥʘ, ɺʘʡʦʤʠʥʛ), ʝʣʴ ʙʝʣʘʷ (ʄʠʯʠʛʘʥ, ɺʠʩʢʦʥʩʠʥ, ʄʠʥʥʝʩʦʪʘ) ʠ ʝʣʴ 

ʢʦʣʶʯʘʷ (ʄʦʥʪʘʥʘ, ɸʨʠʟʦʥʘ). ʅʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʈʦʩʩʠʝʡ ʪʝʨʨʠʪʦʨʠʷʭ ʢʦʨʠʯ-

ʥʝʚʳʡ ʰʶʪʪʝ ʭʚʦʠ ʝʣʝʡ ʦʙʥʘʨʫʞʝʥ ʚ ʩʪʨʘʥʘʭ ʇʨʠʙʘʣʪʠʢʠ.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ɻʨʠʙ Lophodermium piceae ï ʚʦʟʙʫʜʠʪʝʣʴ ʢʦʨʠʯʥʝʚʦʛʦ 

ʰʶʪʪʝ ʭʚʦʠ ʝʣʠ ʚʳʟʳʚʘʝʪ ʫʩʳʭʘʥʠʝ ʠ ʦʧʘʜʝʥʠʝ ʭʚʦʠ. ʇʦʨʘʞʝʥʥʳʝ ʚ ʩʠʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʝʣʠ (ʦʩʦʙʝʥʥʦ ʤʦʣʦʜʳʝ ʝʣʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʧʦʜ ʧʦʣʦʛʦʤ 

ʣʝʩʘ) ʧʦʛʠʙʘʶʪ ʠʣʠ ʦʪʩʪʘʶʪ ʚ ʨʦʩʪʝ, ʩʥʠʞʘʝʪʩʷ ʠʭ ʧʨʠʨʦʩʪ ʚ ʚʳʩʦʪʫ. ɺ ʣʝʩʥʳʭ 

ʧʠʪʦʤʥʠʢʘʭ ʛʨʠʙ ʧʨʝʞʜʝ ʚʩʝʛʦ ʟʘʩʝʣʷʝʪ ʚʝʨʭʫʰʝʯʥʳʝ ʠ ʙʦʢʦʚʳʝ ʧʦʯʢʠ ʩʘʞʝʥ-

ʮʝʚ ʝʣʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʨʷʤ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʇʦʨʘʞʝʥʥʘʷ ʛʨʠʙʦʤ ʭʚʦʷ ʤʝʥʷʝʪ ʦʢʨʘʩʢʫ ʦʪ 

ʢʦʨʠʯʥʝʚʦʡ ʜʦ ʙʫʨʦʡ (ʨʠʩ. 58). ʅʘ ʦʙʝʠʭ ʩʪʦʨʦʥʘʭ ʦʪʤʝʨʰʝʡ ʭʚʦʠ ʬʦʨʤʠʨʫʶʪʩʷ 

ʧʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ ï ʯʝʨʥʳʝ ʦʚʘʣʴʥʳʝ ʘʧʦʪʝʮʠʠ ʜʣʠʥʦʡ 1,0ï1,5 ʤʤ. ʅʘ ʭʚʦʝ 

ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʧʝʨʝʯʥʳʝ ʯʝʨʥʳʝ ʪʦʥʢʠʝ ʣʠʥʠʠ (ʨʠʩ. 59). ʉʫʤʢʠ Lophoder-

mium piceae ʙʫʣʘʚʦʚʠʜʥʳʝ, 65ï75Ĭ10 ʤʢʤ. ʉʧʦʨʳ ʥʠʪʝʚʠʜʥʳʝ, ʦʜʥʦʢʣʝʪʦʯʥʳʝ, 

ʙʝʩʮʚʝʪʥʳʝ, 50ï60Ĭ2 ʤʢʤ (ʨʠʩ. 60). ʋʢʘʟʘʥʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʛʨʠ-

ʙʘ ʦʪʤʝʯʝʥʳ ʚ ʣʝʩʥʦʤ ʧʠʪʦʤʥʠʢʝ ʚ ʦʢʨ. ʀʞʝʚʩʢʘ (ʋʜʤʫʨʪʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ) ʥʘ  

1ï3-ʣʝʪʥʠʭ ʢʫʣʴʪʫʨʘʭ ʝʣʠ. ɺ ʢʫʣʴʪʫʨʘʭ ʝʣʠ ʘʷʥʩʢʦʡ ʥʘ ʉʘʭʘʣʠʥʝ (ʦʢʨ. ʧ. ʅʦʛʣʠʢʠ) 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ Lophodermium piceae ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʶʪʩʷ: ʩʫʤʢʠ 

ʛʨʠʙʘ ʦʢʦʣʦ 100 ʤʢʤ ʚ ʜʣʠʥʫ, ʘ ʩʧʦʨʳ ï 70ï80Ĭ1 ʤʢʤ.  
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ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ɺ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨʘʭ ʙʦʣʝʟʥʴ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʫʯʘ-

ʩʪʢʘʭ ʩ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ, ʟʘʨʦʩʰʠʭ ʪʨʘʚʷʥʠʩʪʦʡ ʠ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨ-

ʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʫʛʥʝʪʘʶʱʝʡ ʝʣʴ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ Lophodermium pi-

ceae ʧʦʨʘʞʘʝʪ ʩʪʘʜʠʡʥʦ ʩʪʘʨʫʶ ʭʚʦʶ ʠ ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʢʦʤʧʣʝʢʩʝ ʩ 

ʜʨʫʛʠʤʠ ʧʘʪʦʛʝʥʥʳʤʠ ʛʨʠʙʘʤʠ. ɻʨʠʙ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʝʣʴʥʠʢʘʭ ʙʦʨʝʘʣʴʥʦʡ ʟʦ-

ʥʳ ʥʝ ʪʘʢ ʰʠʨʦʢʦ, ʢʘʢ ʦʙʱʝʠʟʚʝʩʪʥr ʡ Lophodermium macrosporum, ʚʳʟʳʚʘʶ-

ʱʠʡ ʦʙʳʢʥʦʚʝʥʥʦʝ ʰʶʪʪʝ ʝʣʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʙʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ ʦʙʦʠʭ ʛʨʠʙʦʚ 

ʜʦʩʪʘʪʦʯʥʦ ʩʭʦʜʥʳ. ɻʨʠʙʳ ʚʳʟʳʚʘʶʪ ʰʶʪʪʝ ʭʚʦʠ ʝʣʠ ʚʧʣʦʪʴ ʜʦ 40-ʣʝʪʥʝʛʦ 

ʚʦʟʨʘʩʪʘ. ʉʠʤʧʪʦʤʳ ʙʦʣʝʟʥʠ ʥʘʙʣʶʜʘʶʪʩʷ ʫʞʝ ʚ ʤʘʝ ï ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʭʚʦʠ 

ʧʦʙʝʛʦʚ ʧʨʦʰʣʦʛʦ ʛʦʜʘ, ʣʠʙʦ ʪʦʣʴʢʦ ʦʩʝʥʴʶ ï ʧʨʠ ʧʦʟʜʥʝʤ ʟʘʨʘʞʝʥʠʠ. ʃʝʪʦʤ, 

ʥʘ ʧʦʙʫʨʝʚʰʝʡ ʚʝʩʥʦʡ ʭʚʦʝ, ʦʙʨʘʟʫʶʪʩʷ ʧʣʦʜʦʥʦʰʝʥʠʷ ï ʘʧʦʪʝʮʠʠ, ʥʘ ʭʚʦʝ, 

ʧʦʙʫʨʝʚʰʝʡ ʦʩʝʥʴʶ, ʘʧʦʪʝʮʠʠ ʧʦʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʥʘ ʩʣʝʜʫʶʱʝʝ ʣʝʪʦ. ʋʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʟʘʨʘʞʝʥʥʘʷ ʭʚʦʷ ʦʙʳʯʥʦ ʧʨʦʥʠʟʘʥʘ ʤʠʮʝʣʠʝʤ ʛʨʠʙʘ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʅʝʦʙʭʦʜʠʤ ʜʦʩʤʦʪʨ ʠ ʚʳʙʨʘʢʦʚʢʘ ʧʦʩʘʜʦʯ-

ʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʝʣʠ, ʢʦʪʦʨʳʡ ʚʳʚʦʟʠʪʩʷ ʜʣʷ ʧʦʩʘʜʢʠ ʥʘ ʣʝʩʦʢʫʣʴʪʫʨʥʫ  ʁʧʣʦ-

ʱʘʜɹ. ʇʦʢʘʟʘʪʝʣʝʥ ʰʠʨʦʢʠʡ ʘʨʝʘʣ Lophodermium piceae ʚ ɸʤʝʨʠʢʝ ʠ ʂʘʥʘʜʝ, ʘ 

ʪʘʢʞʝ ʙʦʣʴʰʦʡ ʩʧʝʢʪʨ ʧʦʨʦʜ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʠʭʪ, ʧʦʨʘʞʘʝʤʳʭ ʛʨʠʙʦʤ ʚ ʵʪʠʭ ʨʝ-

ʛʠʦʥʘʭ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʛʨʠʙ ʩʧʦʩʦʙʝʥ ʟʘʩʝʣʷʪʴ ʪʘʢʞʝ ʧʠʭʪʳ ʥʘ ʨʦʩ-

ʩʠʡʩʢʦʤ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ, ʥʦ ʵʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʥʫʞʜʘʝʪʩʷ ʚ ʧʨʦʚʝʨʢʝ.  

˻͙͙͔ͭͣͪ͊ͤ ͨͦ;͔͟ ͙ ͍͔ͪ΄͙ͤ ͔͎͍ͨͦ͋ͦ ͔͙͡  
(Spruce tip blight)  

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ ʛʨʠʙ Megalospora gemmicida Naum.  

ɸʥʘʤʦʨʬʘ: Megaloseptoria mirabilis Naum.  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ɽʣʴ ʢʦʣʶʯʘʷ (Picea pungens), ʝʣʴ ʝʚʨʦʧʝʡʩʢʘʷ, ʦʙʳʢ-

ʥʦʚʝʥʥʘʷ (P. abies).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʈʘʡʦʥ ʭʚʦʡʥʦ-

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʄʦʩʢʦʚ-

ʩʢʘʷ ʦʙʣʘʩʪʴ), ʉʨʝʜʥʝ-ʪʘʝʞʥʳʡ ʨʘʡʦʥ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ (ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ɻʨʠʙ Megalospora gemmicida ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ 

ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʦʧʠʩʘʥ ʅ. ɸ. ʅʘʫʤʦʚʳʤ ʚ 1926 ʛ. ʇʦ ʝʛʦ ʩʚʝʜʝʥʠʷʤ, 

ʛʨʠʙ ʷʚʣʷʝʪʩʷ ʩʧʫʪʥʠʢʦʤ ʢʦʣʶʯʝʡ ʝʣʠ, ʭʦʪʷ ʥʘ ʨʦʜʠʥʝ ʵʪʦʡ ʧʦʨʦʜʳ (ʩʝʚʝʨʦ-

ʘʤʝʨʠʢʘʥʩʢʠʝ ʰʪʘʪʳ ʄʦʥʪʘʥʘ, ɸʨʢʘʥʟʘʩ, ʂʦʣʦʨʘʜʦ, ɺʝʨʜʞʠʥʠʷ, ʀʥʜʠʘʥʘ) ʛʨʠʙ 

ʨʘʥʝʝ ʥʝ ʬʠʢʩʠʨʦʚʘʣʩʷ.  

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʝʣʴ ʢʦʣʶʯʘʷ ʙʳʣʘ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʘ ʚ ɻʝʨʤʘʥʠʶ, ʅʦʨʚʝʛʠʶ, 

ɼʘʥʠʶ. ʉʚʝʜʝʥʠʷ ʦ ʥʘʣʠʯʠʠ Megalospora gemmicida ʚ ʵʪʠʭ ʩʪʨʘʥʘʭ ʦʪʩʫʪʩʪʚʫʶʪ.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ɹʦʣʝʟʥʴ ʧʦʚʨʝʞʜʘʝʪ ʧʦʯʢʠ ʚ ʢʨʦʥʝ ʜʝʨʝʚʘ. ʇʨʠ ʦʪʤʠ-

ʨʘʥʠʠ ʚʝʨʰʠʥʥʳʭ ʠ ʙʦʢʦʚʳʭ ʧʦʯʝʢ ʥʘ ʚʝʪʚʷʭ ʠ ʧʦʩʣʝʜʫʶʱʝʤ ʫʩʳʭʘʥʠʠ ʚʝʪʚʝʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʪʝʨʷʶʪʩʷ ʜʝʢʦʨʘʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ ʧʦʩʘʜʦʢ ʝʣʠ ʚ ʟʝʣʝʥʳʭ ʟʦʥʘʭ, 

ʧʘʨʢʘʭ ʠ ʣʝʩʦʧʘʨʢʘʭ ʈʦʩʩʠʠ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʈʘʟʚʠʪʠʝ ʛʨʠʙʘ ʚʳʟʳʚʘʝʪ ʜʝʬʦʨʤʘʮʠʶ ʠ 

ʫʩʳʭʘʥʠʝ ʚʝʨʭʫʰʝʯʥʳʭ ʠ ʙʦʢʦʚʳʭ ʧʦʯʝʢ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʥʦʚʥʦʡ ʧʦʙʝʛ ʦʪʤʠ-

ʨʘʝʪ, ʟʘʤʝʥʷʷʩʴ ʙʦʢʦʚʳʤʠ, ʢʦʪʦʨʳʝ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʪʘʢʞʝ ʫʩʳʭʘʶʪ (ʨʠʩ. 
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61). ɻʨʠʙ ʧʦʨʘʞʘʝʪ ʚ ʦʩʥʦʚʥʦʤ ʥʠʞʥʶʶ ʯʘʩʪʴ ʢʨʦʥʳ ʚʟʨʦʩʣʳʭ ʜʝʨʝʚʴʝʚ. ʋ ʤʦ-

ʣʦʜʳʭ ʝʣʝʡ ʟʘʙʦʣʝʚʘʥʠʝʤ ʤʦʞʝʪ ʙʳʪʴ ʦʭʚʘʯʝʥʘ ʚʩʷ ʢʨʦʥʘ.  

ɹʦʣʴʥʳʝ ʧʦʯʢʠ ʧʦʢʨʳʚʘʶʪʩʷ ʧʣʦʪʥʳʤ ʩʣʦʝʤ ʪʝʤʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʧʣʦ-

ʜʦʥʦʰʝʥʠʡ ʘʥʘʤʦʨʬʳ Megaloseptoria mirabilis ʠ ʪʝʣʝʦʤʦʨʬʳ Megalospora 

gemmicida (ʨʠʩ. 62 ʠ 63). ɺ ʧʠʢʥʠʜʘʭ ʬʦʨʤʠʨʫʶʪʩʷ ʦʯʝʥʴ ʜʣʠʥʥʳʝ ʫʟʢʦʮʠʣʠʥʜ-

ʨʠʯʝʩʢʠʝ ʢʦʥʠʜʠʠ, ʧʨʷʤʳʝ ʠʣʠ ʠʟʚʠʣʠʩʪʳʝ, ʙʝʩʮʚʝʪʥʳʝ, ʩ ʤʥʦʞʝʩʪʚʦʤ ʧʝʨʝʛʦ-

ʨʦʜʦʢ, 220ï315Ĭ5ï7 ʤʢʤ (ʨʠʩ. 64 ʠ 65).  

ʇʝʨʠʪʝʮʠʠ ʪʝʣʝʦʤʦʨʬʳ (ʩʫʤʯʘʪʦʡ ʩʪʘʜʠʠ) ï Megalospora gemmicida ʨʘʩ-

ʧʦʣʘʛʘʶʪʩʷ ʩʨʝʜʠ ʧʠʢʥʠʜ ʘʥʘʤʦʨʬʳ ʪʝʩʥʦ ʩʢʫʯʝʥʥʳʤ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʣʦʝʤ, 

ʧʦʢʨʳʚʘʷ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʢʠ ʝʣʠ, ʥʝ ʦʪʣʠʯʘʷʩʴ ʦʪ ʩʚʦʝʡ ʧʠʢʥʠʜʠʘʣʴʥʦʡ 

ʩʪʘʜʠʠ ʥʠ ʬʦʨʤʦʡ, ʥʠ ʚʝʣʠʯʠʥʦʡ, ʥʠ ʮʚʝʪʦʤ. ʆʥʠ ʠʤʝʶʪ ʚ ʜʠʘʤʝʪʨʝ ʦʢʦʣʦ 400ï

500 ʤʢʤ, ʰʘʨʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ ʩ ʩʦʩʢʦʚʠʜʥʳʤ ʫʩʪʴʠʮʝʤ, ʠʥʪʝʥʩʠʚʥʦʡ ʯʝʨʥʦʡ, 

ʠʥʦʛʜʘ ʩ ʩʠʥʝʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʦʢʨʘʩʢʠ. 

ʉʫʤʢʠ ʢ ʤʦʤʝʥʪʫ ʜʦʩʪʠʞʝʥʠʷ ʟʨʝʣʦʩʪʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʧʨʷʤʳʝ ʠʣʠ 

ʩʣʝʛʢʘ ʩʦʛʥʫʪʳʝ, ʪʦʣʩʪʦʩʪʝʥʥʳʝ, 180ï200Ĭ33 ʤʢʤ. ʉʧʦʨʳ ʚʦʟʥʠʢʘʶʪ ʧʦ 8 ʚ ʩʫʤ-

ʢʝ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ 2 ʨʷʜʘ, ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʝ, ʰʠʨʦʢʦʚʝʨʝʪʝʥʦʚʠʜʥʳʝ, ʩ 7ï8 

ʧʦʧʝʨʝʯʥʳʤʠ ʠ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʦʜʦʣʴʥʳʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ, 60ï70Ĭ20 ʤʢʤ.  

ɹʦʣʝʟʥʴ ʦʙʥʘʨʫʞʝʥʘ ʥʘʤʠ ʚ ʧʦʩʘʜʢʘʭ ʝʣʠ ʢʦʣʶʯʝʡ ʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

(ʦʢʨʝʩʪʥʦʩʪʠ ʉʝʨʧʫʭʦʚʘ, ʉʝʨʛʠʝʚʘ ʇʦʩʘʜʘ). ɻʨʠʙ ʤʦʞʝʪ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʝʣʴ 

ʦʙʳʢʥʦʚʝʥʥʫʶ, ʯʪʦ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ɼʘʥʢʦʚʩʢʦʤ ʧʠʪʦʤʥʠʢʝ (ʅʇʆ çʈʫʩʩʢʠʡ 

ʣʝʩè) ʉʝʨʧʫʭʦʚʘ ʥʘ ʧʦʨʘʞʝʥʥʳʭ ʩʝʷʥʮʘʭ ʠ ʩʘʞʝʥʮʘʭ ʝʣʠ.  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ɻʨʠʙ ʜʦʩʪʠʛʘʝʪ ʧʦʣʥʦʛʦ ʨʘʟʚʠʪʠʷ ʢ ʢʦʥʮʫ ʣʝʪʘ. ʅʘ 

ʦʪʤʝʨʰʠʭ ʧʦʯʢʘʭ ʝʣʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʦʝ, ʩʢʫʯʝʥʥʦʝ ʩʢʦʧʣʝʥʠʝ ʢʨʫʧʥʳʭ 

ʧʝʨʠʪʝʮʠʝʚ, ʚ ʩʝʨʝʜʠʥʝ ʣʝʪʘ ʟʘʧʦʣʥʝʥʥʳʭ ʙʝʩʮʚʝʪʥʳʤʠ ʥʝʟʨʝʣʳʤʠ ʢʦʥʠʜʠʷʤʠ. 

ʉʧʦʨʳ ʛʨʠʙʘ ʧʨʦʨʘʩʪʘʶʪ ʪʦʥʢʠʤʠ ʛʠʬʘʤʠ ʫʞʝ ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʧʦʩʣʝ ʠʥʦʢʫ-

ʣʷʮʠʠ ʠ ʚʥʝʜʨʷʶʪʩʷ ʚ ʧʦʯʢʫ ʯʝʨʝʟ ʧʦʢʨʦʚʥʳʝ ʪʢʘʥʠ. ʀʥʬʝʢʮʠʷ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ 

ʦʪʤʝʨʰʠʭ ʧʦʯʢʘʭ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʜʦʞʜʝʤ ʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʘʩʝʢʦʤʳʤʠ. ɺʦʟ-

ʙʫʜʠʪʝʣʴ ʙʦʣʝʟʥʠ ʦʪʤʠʨʘʥʠʷ ʧʦʯʝʢ Megalospora gemmicida ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ 

ʘʨʝʘʣʝ ʝʣʠ ʢʦʣʶʯʝʡ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ. ʉʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʥʦʚʳʭ ʥʘʭʦʜʦʢ ʵʪʦʛʦ 

ʛʨʠʙʘ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʅʝʦʙʭʦʜʠʤ ʪʱʘʪʝʣʴʥʳʡ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝ-

ʩʢʠʡ ʜʦʩʤʦʪʨ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʝʣʠ ʢʦʣʶʯʝʡ ʠ, ʚ ʩʣʫʯʘʝ ʟʘʨʘʞʝʥʠʷ ʙʦ-

ʣʝʟʥʴʶ, ʝʛʦ ʦʪʙʨʘʢʦʚʢʘ. ʅʘ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ, ʛʜʝ ʚʳʨʘʱʠʚʘʝʪʩʷ ʝʣʴ ʦʙʳʢʥʦ-

ʚʝʥʥʘʷ, ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʝʞʝʛʦʜʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʚʦʟʤʦʞʥʦ ʟʘ-

ʨʘʞʝʥʠʝ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ 

ʩʠʩʪʝʤʥʳʝ ʬʫʥʛʠʮʠʜ.r  

˽͔͔͙͔ͦ͗ͭͤ͡ ͙ ͯͫ·ͻ͙͔͊ͤ ͻ͍͙ͦ ͙ͨͻͭ· 
(Monochaetia needle blight) 

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ ʤʝʣʘʥʢʦʥʠʘʣʴʥʳʡ (Melanconiaceae) 

ʛʨʠʙ Monochaetia brachypoda Sacc.  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ʇʠʭʪʘ ʙʝʣʦʢʦʨʘʷ (Abies nephrolepis), ʧʠʭʪʘ ʮʝʣʴʥʦʣʠ-

ʩʪʥʘʷ (A. holophylla), ʧʠʭʪʘ ʩʘʭʘʣʠʥʩʢʘʷ (A. sachalinensis).  
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ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʇʨʠʘʤʫʨʩʢʦ-

ʇʨʠʤʦʨʩʢʠʡ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʡ ʨʘʡʦʥ (ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʡ, ʉʘʭʘʣʠʥʩʢʘʷ 

ʦʙʣʘʩʪʴ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ʇʦʞʝʣʪʝʥʠʝ ʠ ʫʩʳʭʘʥʠʝ ʭʚʦʠ ʧʠʭʪʳ ʦʙʥʘʨʫ-

ʞʝʥʦ ʚ ɽʚʨʦʧʝ (ɼʘʥʠʷ, ɻʝʨʤʘʥʠʷ, ʀʪʘʣʠʷ) ʥʘ Abies alba. ʂʨʦʤʝ ʧʠʭʪʳ, ʛʨʠʙ 

Monochaetia brachypoda ʤʦʞʝʪ ʧʦʨʘʞʘʪʴ ʣʠʩʪʚʝʥʥʳʝ ʧʦʨʦʜʳ (Viburnum sp. ʥʘ 

ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ). ʅʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʈʦʩʩʠʝʡ ʪʝʨʨʠʪʦʨʠʷʭ ʛʨʠʙ ʥʘʡʜʝʥ ʚ ʋʢ-

ʨʘʠʥʝ (ʂʨʳʤ).  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ʍʚʦʷ ʧʠʭʪʳ ʞʝʣʪʝʝʪ, ʟʘʪʝʤ ʧʨʠʦʙʨʝʪʘʝʪ ʢʦʨʠʯʥʝʚʳʡ 

ʮʚʝʪ, ʟʘʩʳʭʘʝʪ ʠ ʤʦʞʝʪ ʦʩʳʧʘʪʴʩʷ. ɿʘʙʦʣʝʚʘʥʠʝ ʦʧʘʩʥʦ ʜʣʷ ʤʦʣʦʜʳʭ ʧʠʭʪ, ʦʩʦ-

ʙʝʥʥʦ ʧʠʭʪʦʚʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʧʦʜ ʧʦʣʦʛʦʤ ʣʝʩʘ. ɺʟʨʦʩʣʳʤ ʜʝʨʝʚʴʷʤ ʙʦʣʝʟʥʴ 

ʧʦʞʝʣʪʝʥʠʷ ʠ ʫʩʳʭʘʥʠʷ ʭʚʦʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʱʝʨʙʘ ʥʝ ʥʘʥʦʩʠʪ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. Monochaetia brachypoda ʦʙʨʘʟʫʝʪ ʩʧʦʨʦʣʦ-

ʞʘ ʧʦʜ ʵʧʠʜʝʨʤʠʩʦʤ ʭʚʦʠ, ʚʥʘʯʘʣʝ ʧʦʛʨʫʞʝʥʥʳʝ, ʟʘʪʝʤ ʧʨʦʨʳʚʘʶʱʠʝʩʷ, ʧʣʦ-

ʩʢʠʝ ʠʣʠ ʚʳʧʫʢʣʳʝ, ʯʝʨʥʳʝ (ʨʠʩ. 66). ɺʠʟʫʘʣʴʥʦ ʧʦʨʘʞʝʥʥʘʷ ʭʚʦʷ ʩʥʠʟʫ ʧʦʢʨʳ-

ʪʘ ʤʝʣʢʠʤʠ ʯʝʨʥʳʤʠ ʪʦʯʢʘʤʠ ï ʩʧʦʨʦʥʦʰʝʥʠʷʤʠ ï ʣʦʞʘʤʠ ʛʨʠʙʘ (ʨʠʩ. 67). ʇʨʠ 

ʨʘʟʚʠʪʠʠ Monochaetia brachypoda ʢʦʥʠʜʠʠ ï ʩʧʦʨʳ ʛʨʠʙʘ ʦʙʨʘʟʫʶʪʩʷ ʧʫʯʢʘʤʠ 

ʥʘ ʥʝʙʦʣʴʰʠʭ, ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʢʦʥʠʜʠʝʥʦʩʮʘʭ. ʂʦʥʠʜʠʠ ʩʦʛʥʫʪʳʝ, ʩ ʪʨʝʤʷ ʧʝ-

ʨʝʛʦʨʦʜʢʘʤʠ, ʢʦʨʠʯʥʝʚʳʤʠ ʩʝʨʝʜʠʥʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠ ʙʝʩʮʚʝʪʥʳʤʠ ʢʦʥʮʝʚʳʤʠ, 

24ï26Ĭ6 ʤʢʤ (ʨʠʩ. 68).  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ɽʩʪʴ ʩʚʝʜʝʥʠʷ, ʯʪʦ ʙʠʦʣʦʛʠʷ ʛʨʠʙʘ ʩʚʷʟʘʥʘ ʩ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝʤ ʛʨʠʙʥʦʡ ʠʥʬʝʢʮʠʠ ʢʦʣʶʱʠʤʠ ʠ ʩʦʩʫʱʠʤʠ ʥʘʩʝʢʦʤʳʤʠ, ʧʦ-

ʩʢʦʣʴʢʫ ʧʣʦʜʦʥʦʰʝʥʠʝ ʛʨʠʙʘ ʧʨʠʫʨʦʯʝʥʦ ʢ ʪʘʢʦʛʦ ʨʦʜʘ ʧʦʚʨʝʞʜʝʥʠʷʤ ʭʚʦʠ. ɿʘ-

ʙʦʣʝʚʘʥʠʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʠ, ʚ ʩʣʫʯʘʝ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦ-

ʩʪʠ, ʣʝʪʦʤ ʤʦʞʝʪ ʧʦʚʨʝʜʠʪʴ ʤʦʣʦʜʥʷʢʠ ʧʠʭʪʳ. ʉʧʦʨʳ ʣʝʛʢʦ ʨʘʟʥʦʩʷʪʩʷ ʚʝʪʨʦʤ, 

ʢʘʧʣʷʤʠ ʜʦʞʜʷ, ʥʘʩʝʢʦʤʳʤʠ ʠ, ʧʦʧʘʜʘʷ ʥʘ ʟʜʦʨʦʚʫʶ ʭʚʦʶ, ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʥʦ-

ʚʳʝ ʦʯʘʛʠ ʧʦʨʘʞʝʥʠʷ. ɿʠʤʫʝʪ ʛʨʠʙ ʥʘ ʦʧʘʚʰʝʡ ʭʚʦʝ ʣʠʙʦ ʥʘ ʭʚʦʝ, ʦʩʪʘʚʰʝʡʩʷ 

ʥʘ ʧʦʨʘʞʝʥʥʳʭ ʚʝʪʚʷʭ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʅʝʦʙʭʦʜʠʤ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʥʘʜʟʦʨ ʚ 

ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʦʯʘʛʦʚ ʧʦʞʝʣʪʝʥʠʷ ʠ ʫʩʳʭʘʥʠʷ ʭʚʦʠ ʧʦʜʨʦʩʪʘ ʠ ʤʦʣʦʜʥʷʢʦʚ 

ʧʠʭʪʳ. ɾʝʣʘʪʝʣʴʥʦ ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʥʘʩʝʢʦʤʳʤʠ, ʧʦʚʨʝʞʜʘʶʱʠʤʠ 

ʭʚʦʶ ʧʠʭʪʳ, ʠ ʨʘʟʚʠʪʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʳʟʳʚʘʝʤʦʛʦ Monochaetia brachypoda.  

˽͔͙͔ͦ͋ͯͪͤ ͻ͍͙ͦ ͙ͨͻͭ· ͙ ͎͙͒ͪͯͻ ͻ͍͚ͦͤ·ͻ ͨͦͪͦ͒  
(Needles turn brown) 

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʪʁ ʛʨʠʙ rRhizosphaera abietis Magn. ʝt Har. 

[=Rhizosphaera pini (Corda) Maubl.] ʠ Rhizosphaera kalkhoffii Bubak (=Rhizosphaera 

radicata Naum.).  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ʇʠʭʪʘ ʩʠʙʠʨʩʢʘʷ (Abies sibirica), ʧʠʭʪʘ ʮʝʣʴʥʦʣʠʩʪʥʘʷ 

(A. holophylla), ʧʠʭʪʘ ʙʝʣʦʢʦʨʘʷ (A. nephrolepis), ʧʠʭʪʘ ʩʘʭʘʣʠʥʩʢʘʷ (A. sachali-

nensis), ʧʠʭʪʘ ʢʘʚʢʘʟʩʢʘʷ (A. nordmanniana), ʢʝʜʨʦʚʳʡ ʩʪʣʘʥʠʢ (Pinus pumila), 

ʩʦʩʥʘ ʚʝʡʤʫʪʦʚʘ (Pinus strobus), ʝʣʴ ʦʙʳʢʥʦʚʝʥʥʘʷ ʝʚʨʦʧʝʡʩʢʘʷ (Picea alba), 

ʝʣʴ ʢʦʣʶʯʘʷ (P. pungens).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʈʘʡʦʥ ʭʚʦʡʥʦ-

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʄʦʩʢʦʚ-
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ʩʢʘʷ, ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʠ); ʉʨʝʜʥʝ-ʋʨʘʣʴʩʢʠʡ ʪʘʝʞʥʳʡ ʨʘʡʦʥ; ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ 

ʣʝʩʦʩʪʝʧʥʦʡ ʨʘʡʦʥ (ʋʜʤʫʨʪʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ, ʆʨʝʥʙʫʨʛʩʢʘʷ ʦʙʣʘʩʪʴ); ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʠʡ ʨʘʚʥʠʥʥʳʡ ʪʘʝʞʥʳʡ ʨʘʡʦʥ (ʊʶʤʝʥʩʢʘʷ, ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʠ); ʉʨʝʜʥʝ-

ʩʠʙʠʨʩʢʠʡ ʧʣʦʩʢʦʛʦʨʥʳʡ ʪʘʝʞʥʳʡ ʨʘʡʦʥ (ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ); ʇʨʠʘʤʫʨʩʢʦ-

ʇʨʠʤʦʨʩʢʠʡ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʡ ʨʘʡʦʥ (ʍʘʙʘʨʦʚʩʢʠʡ, ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʷ, 

ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ); ɸʣʪʘʝ-ʉʘʷʥʩʢʠʡ ʛʦʨʥʦʪʘʝʞʥʳʡ ʨʘʡʦʥ (ʈʝʩʧʫʙʣʠʢʘ ʍʘ-

ʢʘʩʩʠʷ, ʈʝʩʧʫʙʣʠʢʘ ɻʦʨʥʳʡ ɸʣʪʘʡ; ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ); ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ 

ʣʝʩʥʦʡ ʛʦʨʥʳʡ ʨʘʡʦʥ (ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ɿʘʙʦʣʝʚʘʥʠʝ ʦʙʥʘʨʫʞʝʥʦ ʚ ɽʚʨʦʧʝ (ɻʝʨʤʘ-

ʥʠʷ, ɸʚʩʪʨʠʷ, ʉʝʚʝʨʥʘʷ ʀʪʘʣʠʷ) ʥʘ ʧʠʭʪʝ ʙʝʣʦʡ (Abies alba) ʠ ʝʣʠ ʝʚʨʦʧʝʡʩʢʦʡ 

(Picea alba), ʘ ʪʘʢʞʝ ʚ ʖʞʥʦʡ ɸʤʝʨʠʢʝ, ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ (ɺʠʨʜʞʠʥʠʷ, ʊʝʥʥʝ-

ʩʠ, ʉʝʚʝʨʥʘʷ ʂʘʨʦʣʠʥʘ, ɼʞʦʨʜʞʠʷ) ʥʘ ʧʠʭʪʝ ʬʨʘʟʝʨʦʚʦʡ (Abies fraseri), ʝʣʠ ʢʦ-

ʣʶʯʝʡ (Picea pungens), ʩʦʩʥʝ ʚʝʡʤʫʪʦʚʦʡ (Pinus strobus). ʅʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ 

ʈʦʩʩʠʝʡ ʪʝʨʨʠʪʦʨʠʷʭ ʟʘʙʦʣʝʚʘʥʠʝ ʦʙʥʘʨʫʞʝʥʦ ʚ ʋʢʨʘʠʥʝ (ʇʨʠʢʘʨʧʘʪʴʝ).  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ɻʨʠʙʳ ʧʦʨʘʞʘʶʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʦʜʨʦʩʪ ʧʠʭʪʳ ʠ ʝʣʠ ʧʦʜ 

ʧʦʣʦʛʦʤ ʣʝʩʘ, ʝʩʪʝʩʪʚʝʥʥʳʝ ʤʦʣʦʜʥʷʢʠ ʠ ʩʦʟʜʘʥʥʳʝ ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʧʠʭʪʳ ʠ 

ʝʣʠ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʠʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ʉʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʜ-

ʨʦʩʪʘ ʧʠʭʪʳ ʠ ʝʣʠ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʘ ï ʠʥʦʛʜʘ ʧʦʨʘʞʝʥʥʳʡ ʧʦʜʨʦʩʪ ʛʠʙʥʝʪ ʢʫʨ-

ʪʠʥʘʤʠ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ɽʚʨʦʧʝ ʦʙʠʪʘʶʱʠʝ ʥʘ ʭʚʦʝ ʛʨʠʙʥʳʝ ʧʘʨʘʟʠʪʳ (ʚ 

ʪʦʤ ʯʠʩʣʝ Rhizosphaera kalkhoffii) ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʠʯʥʦʡ ʧʨʠ-

ʯʠʥʳ ʦʪʤʠʨʘʥʠʷ ʝʣʦʚʳʭ ʣʝʩʦʚ ʚ ɻʝʨʤʘʥʠʠ (ɹʘʚʘʨʠʷ). ʅʘʤʠ ʥʝ ʠʩʢʣʶʯʘʝʪʩʷ ʚʝ-

ʨʦʷʪʥʦʩʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʛʨʠʙʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʧʦʙʫʨʝʥʠʝ ʠ ʦʪʤʠʨʘʥʠʝ 

ʭʚʦʠ, ʥʘ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʝʣʦʚʳʭ ʠ ʧʠʭʪʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʈʦʩʩʠʠ, ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. ʆʩʦʙʝʥʥʦ ʦʧʘʩʥʦʡ ʵʪʘ ʩʠʪʫʘʮʠʷ ʤʦʞʝʪ 

ʩʪʘʪʴ ʧʨʠ ʤʘʩʩʦʚʦʤ ʨʘʟʚʠʪʠʠ ʦʯʘʛʦʚ ʥʘʩʝʢʦʤʳʭ-ʚʨʝʜʠʪʝʣʝʡ ʚ ʭʚʦʡʥʳʭ ʥʘʩʘʞ-

ʜʝʥʠʷʭ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʫʶ ʛʠʙʝʣʴ ʝʣʴʥʠ-

ʢʦʚ ʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2010ï2012 ʛʛ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʍʚʦʷ, ʧʦʨʘʞʝʥʥʘʷ Rhizosphaera abietis, ʚʥʘ-

ʯʘʣʝ ʧʷʪʥʘʤʠ ʞʝʣʪʝʝʪ, ʟʘʪʝʤ ʧʦʣʥʦʩʪʴʶ ʩʪʘʥʦʚʠʪʩʷ ʙʫʨʦʡ (ʨʠʩ. 69). ɺ ʠʶʣʝï

ʘʚʛʫʩʪʝ ʥʘ ʧʦʨʘʞʝʥʥʦʡ ʭʚʦʝ ʩʥʠʟʫ, ʚʜʦʣʴ ʩʨʝʜʥʝʡ ʞʠʣʢʠ, ʬʦʨʤʠʨʫʝʪʩʷ ʮʝʧʦʯʢʘ 

ʤʝʣʢʠʭ ʦʢʨʫʛʣʳʭ ʯʝʨʥʳʭ ʧʠʢʥʠʜ ʜʦ 100 ʤʢʤ ʜʠʘʤʝʪʨʦʤ (ʨʠʩ. 70). ʇʣʦʜʦʚʳʝ ʪʝ-

ʣʘ ï ʧʠʢʥʠʜʳ ï ʠʤʝʶʪ ʢʦʨʥʝʚʠʜʥʳʡ ʧʨʠʜʘʪʦʢ, ʧʨʦʥʠʢʘʶʱʠʡ ʚ ʧʘʨʝʥʭʠʤʫ ʭʚʦʠ ʠ 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʝʨʝʧʣʝʪʝʥʠʷ ʪʦʣʩʪʦʩʪʝʥʥʳʭ ʛʨʠʙʥʳʭ ʛʠʬ. ʇʠʢʥʠʜʳ ʧʦʚʝʨʭʥʦʩʪ-

ʥʳʝ, ʪʝʩʥʦ ʩʢʫʯʝʥʥʳʝ, ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʦʜʦʣʴʥʳʤʠ ʨʷʜʘʤʠ. ʇʦʣʦʩʪʴ ʧʠʢʥʠʜʳ 

ʟʘʧʦʣʥʝʥʘ ʦʜʥʦʢʣʝʪʦʯʥʳʤʠ ʦʚʘʣʴʥʳʤʠ ʙʝʩʮʚʝʪʥʳʤʠ ʢʦʥʠʜʠʷʤʠ, 16ï23Ĭ7,5 

ʤʢʤ, ʦʪʜʝʣʷʶʱʠʤʠʩʷ ʦʪ ʢʦʨʦʪʢʠʭ ʢʦʥʠʜʠʝʥʦʩʮʝʚ (ʨʠʩ. 71).  

ɼʦʩʪʘʪʦʯʥʦ ʧʦʢʘʟʘʪʝʣʴʥʦ ʧʦʨʘʞʝʥʠʝ ʭʚʦʠ ʧʠʭʪʳ ʙʦʣʝʟʥʴʶ ʧʦʙʫʨʝʥʠʷ ʚ 

ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ (ʅʠʞʥʝ-ɽʥʠʩʝʡʩʢʠʡ ʣʝʩʭʦʟ, ʗʨʮʝʚʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ). ɺʥʘ-

ʯʘʣʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʞʝʣʪʝʥʠʝ ʭʚʦʠ ʧʦ ʚʩʝʡ ʢʨʦʥʝ ʜʝʨʝʚʘ, ʜʘʣʝʝ ʨʘʟʚʠʚʘʝʪʩʷ 

ʠʥʪʝʥʩʠʚʥʘʷ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʘʷ ʦʢʨʘʩʢʘ. ʆʙʨʘʟʮʳ ʭʚʦʠ, ʚʟʷʪʳʝ ʠʟ ʩʝʨʝʜʠʥʳ ʠ 

ʥʠʟʘ ʢʨʦʥʳ ʧʠʭʪʳ, ʧʦʢʘʟʘʣʠ ʨʘʟʚʠʪʠʝ ʥʘ ʭʚʦʝ ʛʨʠʙʘ Rhizosphaera abietis. ʍʚʦʷ 

ʧʦʢʨʳʪʘ ʤʝʣʢʠʤʠ ʪʝʤʥʳʤʠ ʧʣʦʜʦʥʦʰʝʥʠʷʤʠ ï ʧʠʢʥʠʜʘʤʠ, ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ ʚ 

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʥʠʟʫ ʭʚʦʠ, ʚʜʦʣʴ ʩʨʝʜʥʝʡ ʞʠʣʢʠ. ɺ ʚʝʨʭʥʝʤ ʷʨʫʩʝ ʢʨʦʥʳ 

ʜʝʨʝʚʘ ʧʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ ʦʙʥʘʨʫʞʝʥʳ ʚ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ. ʈʘʟʚʠʪʠʝ ʟʘ-

ʙʦʣʝʚʘʥʠʷ ʧʠʭʪʳ ʦʙʥʘʨʫʞʝʥʦ ʪʘʢʞʝ ʚ ʟʘʧʦʚʝʜʥʠʢʝ çʉʪʦʣʙʳè ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ 

ʂʨʘʩʥʦʷʨʩʢʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʭʚʦʷ ʪʘʢʞʝ ʧʨʠʦʙʨʝʪʘʝʪ ʢʦʨʠʯʥʝʚʫʶ ʦʢʨʘʩʢʫ ʠ ʫʩʳʭʘʝʪ.  
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ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʦʚ ʛʨʠʙʥʳʭ ʧʦʨʘʞʝʥʠʡ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʠʟ 

ʂʘʚʢʘʟʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ 2001 ʛ. ʥʘʤʠ ʦʪʤʝʯʘʣʩʷ ʬʘʢʪ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʨʘʞʝʥʠʷ 

ʧʠʭʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʂʨʘʩʥʦʧʦʣʷʥʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ (ʉʦʯʠʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʧʘʨʢ), ʢʦʤʧʣʝʢʩʦʤ ʵʥʪʦʤʦʚʨʝʜʠʪʝʣʝʡ ʠ ʛʨʠʙʘ Rhizosphaera abietis. ʋʩʪʘʥʦʚʣʝ-

ʥʦ, ʯʪʦ ʟʘʩʝʣʝʥʠʝ ʭʚʦʠ ʧʠʭʪʳ ʵʪʠʤ ʛʨʠʙʦʤ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʩʚʷʟʘʥʦ ʩ ʧʦʚʨʝʞʜʝ-

ʥʠʷʤʠ ʝʝ ʥʘʩʝʢʦʤʳʤʠ-ʬʠʣʣʦʬʘʛʘʤʠ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʤʦʟʘʠʯʥʦʝ ʨʘʟ-

ʤʝʱʝʥʠʝ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʦʡ ʦʪʤʝʨʰʝʡ ʭʚʦʠ ʥʘ ʧʣʦʱʘʜʠ ʚʝʪʚʠ. ɻʨʠʙ ʬʦʨʤʠʨʫ-

ʝʪ ʪʝʤʥʳʝ ʙʣʝʩʪʷʱʠʝ ʧʠʢʥʠʜʳ ʨʷʜʘʤʠ ʚʜʦʣʴ ʞʠʣʢʠ ʩʥʠʟʫ ʭʚʦʠ.  

ʇʦʨʘʞʝʥʠʝ ʭʚʦʠ ʧʠʭʪʳ ʢʘʚʢʘʟʩʢʦʡ ʧʦʙʫʨʝʥʠʝʤ ʦʙʥʘʨʫʞʝʥʦ ʥʘ ʉʝʚʝʨʥʦʤ 

ʂʘʚʢʘʟʝ ʚ ɸʧʰʝʨʦʥʩʢʦʤ ʣʝʩʭʦʟʝ (ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ). ɹʦʣʴʥʘʷ ʭʚʦʷ ʧʨʠʦʙʨʝ-

ʪʘʝʪ ʢʦʨʠʯʥʝʚʫʶ ʦʢʨʘʩʢʫ ʠ ʚ ʤʘʩʩʝ ʫʩʳʭʘʝʪ.  

ɺ ʇʨʠʘʤʫʨʩʢʦ-ʇʨʠʤʦʨʩʢʦʤ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʤ ʨʘʡʦʥʝ ʥʘ ʭʚʦʝ 

ʧʠʭʪ ʙʝʣʦʢʦʨʦʡ ʠ ʩʘʭʘʣʠʥʩʢʦʡ, ʘ ʪʘʢʞʝ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʥʘʤʠ ʦʙʥʘʨʫʞʝʥ 

Rhizosphaera abietis. ʍʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ ʧʦʨʘʞʝʥʠʷ ʩʣʫʞʠʪ ʥʘʣʠʯʠʝ ʤʝʣ-

ʢʠʭ ʯʝʨʥʳʭ ʧʠʢʥʠʜ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʥʘ ʥʠʞʥʝʡ ʩʪʦʨʦʥʝ ʭʚʦʠ. ʇʠʢʥʠʜʳ ʬʦʨʤʠʨʫ-

ʶʪʩʷ ʚʳʪʷʥʫʪʳʤʠ ʨʷʜʘʤʠ ʚʜʦʣʴ ʞʠʣʢʠ. ʂʦʥʠʜʠʠ ʛʨʠʙʘ ʦʚʘʣʴʥʳʝ, ʦʜʥʦʢʣʝʪʦʯ-

ʥʳʝ, ʙʝʩʮʚʝʪʥʳʝ 20Ĭ5 ʤʢʤ. ɻʨʠʙ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʘʨʝʘʣ, ʚʢʣʶʯʘʶʱʠʡ ɽʚʨʦʧʫ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʂʘʚʢʘʟ) ʠ ʉʠʙʠʨʴ, ʛʜʝ ʧʦʨʘʞʘʝʪ ʧʠʭʪ rʙʝʣʫʶ, ʢʘʚʢʘʟʩʢʫʶ, ʩʠʙʠʨʩʢʫʶ. 

ʅʘ ʉʘʭʘʣʠʥʝ ʠ ʚ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ ʛʨʠʙ ʨʘʥʝʝ ʥʝ ʦʪʤʝʯʘʣʩʷ.  

ɸʨʝʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ Rhizosphaera kalkhoffii ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ 

ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʪʘʢʞʝ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢ. ɺ ʤʘʝ 2003 ʛ. Rhizosphaera 

kalkhoffii ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ʨʘʡʦʥʝ ʂʨʘʩʥʦʡ ʇʦʣʷʥʳ (ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ) ʥʘ 

ʭʚʦʝ ʧʠʭʪʳ ʢʘʚʢʘʟʩʢʦʡ. ʅʘ ʧʦʨʘʞʝʥʥʦʡ ʭʚʦʝ ʛʨʠʙ ʦʙʨʘʟʦʚʘʣ ʤʝʣʢʠʝ ʯʝʨʥʳʝ 

ʧʠʢʥʠʜʳ, ʛʨʫʧʧʘʤʠ ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʩʥʠʟʫ ʭʚʦʠ (ʨʠʩ. 72). ɺ ʧʠʢʥʠʜʘʭ ʩʦʜʝʨʞʘ-

ʣʠʩʴ ʩʧʦʨʳ-ʢʦʥʠʜʠʠ ï ʫʜʣʠʥʝʥʥʦ-ʦʚʘʣʴʥʳʝ, ʦʜʥʦʢʣʝʪʦʯʥʳʝ, ʙʝʩʮʚʝʪʥʳʝ, ʠʥʦ-

ʛʜʘ ʩ ʟʝʨʥʠʩʪʳʤ ʩʦʜʝʨʞʠʤʳʤ, 7ï9Ĭ2ï3 ʤʢʤ. ʅʘ ʉʨʝʜʥʝʤ ʋʨʘʣʝ Rhizosphaera 

kalkhoffii ʧʦʨʘʞʘʝʪ ʭʚʦʶ ʧʠʭʪʳ ʩʠʙʠʨʩʢʦʡ, ʚʳʟʳʚʘʷ ʝʝ ʧʦʙʫʨʝʥʠʝ ʠ ʫʩʳʭʘʥʠʝ. 

ʇʠʢʥʠʜʳ ʛʨʠʙʘ ʥʘ ʭʚʦʝ ʧʠʭʪʳ ʩʠʙʠʨʩʢʦʡ ʰʘʨʦʚʠʜʥʳʝ, ʤʝʣʢʠʝ, ʯʝʨʥʳʝ; ʩʦʜʝʨ-

ʞʘʪ ʚ ʧʦʣʦʩʪʠ ʤʘʩʩʫ ʧʠʭʪʘ, 5,5ï8Ĭ2,5ï4 ʤʢʤ.  

ʅʘ ʭʚʦʝ ʝʣʠ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ (ʄʦʩʢʦʚʩʢʘʷ, ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʠ) 

ʛʨʠʙ Rhizosphaera kalkhoffii ʦʙʨʘʟʫʝʪ ʤʝʣʢʠʝ ʯʝʨʥʳʝ ʧʣʦʜʦʥʦʰʝʥʠʷ ï ʧʠʢʥʠʜʳ, 

ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʛʨʫʧʧʘʤʠ ʥʘ ʥʠʞʥʝʡ ʩʪʦʨʦʥʝ ʭʚʦʠ ʚʜʦʣʴ ʞʠʣʢʠ. ʂʦʥʠʜʠʠ ʛʨʠʙʘ 

ʦʚʘʣʴʥʳʝ, ʙʝʩʮʚʝʪʥʳʝ, ʩ 1ï2 ʢʘʧʣʷʤʠ ʤʘʩʣʘ, 5ï7Ĭ3ï4 ʤʢʤ. ɺ ʵʪʠʭ ʞʝ ʨʝʛʠʦʥʘʭ 

Rhizosphaera kalkhoffii ʧʦʚʨʝʞʜʘʝʪ ʭʚʦʶ ʩʦʩʥʳ ʚʝʡʤʫʪʦʚʦʡ, ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ 

ʝʝ ʫʩʳʭʘʥʠʷ. ʇʠʢʥʠʜʳ ʛʨʠʙʘ ʦʙʨʘʟʫʶʪʩʷ ʥʘ ʭʚʦʝ ʥʝʙʦʣʴʰʠʤʠ ʛʨʫʧʧʘʤʠ, ʨʘʩʧʦ-

ʣʦʞʝʥʥʳʤʠ ʚʜʦʣʴ ʭʚʦʠ. ʇʠʢʥʠʜʳ ʯʝʨʥʳʝ, ʤʝʣʢʠʝ, ʦʢʨʫʛʣʳʝ, ʥʘ ʚʝʨʰʠʥʝ ʟʘʤʝʪ-

ʥʳ ʙʝʣʳʝ ʢʘʧʝʣʴʢʠ ʩʧʦʨ-ʢʦʥʠʜʠʡ. ʂʦʥʠʜʠʠ ʦʚʘʣʴʥʳʝ, ʙʝʩʮʚʝʪʥʳʝ, 6ï7Ĭ4 ʤʢʤ.  

ʇʦʙʫʨʝʥʠʝ ʭʚʦʠ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ, ʚʳʟʚʘʥʥʦʝ Rhizosphaera kalkhoffii, 

ʦʙʥʘʨʫʞʝʥʦ ʥʘ ʉʘʭʘʣʠʥʝ (ʦʢʨ. ʧ. ʅʦʛʣʠʢʠ). ʅʘ ʭʚʦʝ ʛʨʠʙ ʬʦʨʤʠʨʫʝʪ ʛʨʫʧʧʳ 

ʯʝʨʥʳʭ ʤʝʣʢʠʭ ʧʠʢʥʠʜ, ʩʦʜʝʨʞʘʱʠʭ ʦʚʘʣʴʥʳʝ, ʙʝʩʮʚʝʪʥʳʝ ʩ ʢʘʧʣʷʤʠ ʤʘʩʣʘ 

ʢʦʥʠʜʠʠ, 5Ĭ2 ʤʢʤ. ʉʣʝʜʫʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʚ ʨʘʟʤʝʨʘʭ ʩʧʦʨ-ʢʦʥʠʜʠʡ 

ʠʟ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʩʨʝʜʥʠʭ 

ʚʝʣʠʯʠʥ.  

ʇʦʩʢʦʣʴʢʫ ʙʠʦʣʦʛʠʷ ʦʙʦʠʭ ʛʨʠʙʦʚ ʠ ʭʘʨʘʢʪʝʨ ʠʭ ʨʘʟʚʠʪʠʷ ʥʘ ʭʚʦʝ ʜʦʩʪʘ-

ʪʦʯʥʦ ʩʭʦʜʥʳ, ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ ʵʪʠʭ ʚʠʜʦʚ ʩʣʝʜʫʝʪ 
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ʩʯʠʪʘʪʴ ʨʘʟʤʝʨʳ ʩʧʦʨ-ʢʦʥʠʜʠʡ: ʫ Rhizosphaera abietis ʦʥʠ ʚ 3 ʨʘʟʘ ʢʨʫʧʥʝʝ, ʯʝʤ 

ʫ Rhizosphaera kalkhoffii (ʨʠʩ. 73).  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ɻʨʠʙʳ ʥʘʯʠʥʘʶʪ ʩʧʦʨʦʥʦʩʠʪʴ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʦʥ-

ʥʦʛʦ ʧʝʨʠʦʜʘ, ʧʣʦʜʦʚʳʝ ʪʝʣʘ ʚʳʜʝʣʷʶʪ ʩʪʠʣʦʩʧʦʨʳ ʠ ʧʦʩʣʝ ʧʝʨʝʟʠʤʦʚʢʠ. ʍʘ-

ʨʘʢʪʝʨʥʳʤ ʜʣʷ Rhizosphaera abietis ʠ Rhizosphaera kalkhoffii ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʢʦʛʜʘ ʩʦʟʨʝʚʘʶʪ ʩʪʠʣʦʩʧʦʨʳ, ʦʥʠ ʚʳʪʘʣʢʠʚʘʶʪʩʷ ʠʟ ʧʦʣʦʩʪʠ ʧʠʢʥʠʜʳ ʠ ʦʩʪʘʶʪ-

ʩʷ ʥʘ ʝʝ ʚʝʨʰʠʥʝ ʚ ʚʠʜʝ ʙʝʣʦʡ ʚʦʩʢʦʚʠʜʥʦʡ ʢʘʧʝʣʴʢʠ, ʧʨʠʢʨʳʚʘʶʱʝʡ ʫʩʪʴʠʮʝ. 

ʇʦʩʣʝ ʧʨʦʨʘʩʪʘʥʠʷ ʩʧʦʨʳ ʤʠʮʝʣʠʡ ʛʨʠʙʘ ʧʨʦʥʠʢʘʝʪ ʚ ʧʘʨʝʥʭʠʤʫ ʞʠʚʦʡ ʭʚʦʠ ʠ 

ʜʘʣʝʝ, ʧʦʜ ʧʦʢʨʦʚʥʳʝ ʪʢʘʥʠ. ɻʠʬʳ ʛʨʠʙʦʚ ʪʦʣʩʪʦʩʪʝʥʥʳʝ, ʧʝʨʝʧʣʝʪʘʶʱʠʝʩʷ ʠ 

ʦʜʠʥʦʯʥʳʝ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʪʢʘʥʷʭ ʭʚʦʠ. ʇʦʛʠʙʰʘʷ ʭʚʦʷ ʜʝʨʞʠʪʩʷ ʥʘ ʚʝʪʚʷʭ 

ʚʩʶ ʟʠʤʫ. ʈʘʟʚʠʪʠʝ ʛʨʠʙʦʚ ʟʘʚʠʩʠʪ ʦʪ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ɽʩʣʠ ʚ ʉʠʙʠʨʠ 

ʟʠʤʦʡ ʛʨʠʙʳ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ ʧʦʢʦʷ, ʪʦ ʚ ʨʝʛʠʦʥʘʭ ʩ ʙʦʣʝʝ ʤʷʛʢʠʤ ʢʣʠʤʘʪʦʤ 

(ʏʝʨʥʦʤʦʨʩʢʦʝ ʧʦʙʝʨʝʞʴʝ ʂʘʚʢʘʟʘ) ʚ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʟʠʤʥʠʭ ʦʪʪʝʧʝʣʝʡ 

ʛʨʠʙʳ ʤʦʛʫʪ ʧʨʦʜʦʣʞʘʪʴ ʩʚʦʝ ʨʘʟʚʠʪʠʝ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʇʦʩʢʦʣʴʢʫ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ 

ʧʦʙʫʨʝʥʠʷ ʭʚʦʠ ʧʠʭʪʳ ʠ ʝʣʠ ʚ ʨʷʜʝ ʨʝʛʠʦʥʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʚʷʟʘʥʦ ʩ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʥʘʩʝʢʦʤʳʭ-ʬʠʣʣʦʬʘʛʦʚ, ʥʝʦʙʭʦʜʠʤʘ ʦʨʛʘʥʠʟʘʮʠʷ ʣʝʩʦʧʘʪʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʨʘʟʚʠʪʠʝʤ ʪʘʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɺ ʩʣʫʯʘʝ ʧʦʨʘʞʝʥʠʷ ʛʨʠʙʦʤ 

Rhizosphaera abietis ʢʫʣʴʪʫʨ ʧʠʭʪʳ, ʘ ʛʨʠʙʦʤ Rhizosphaera kalkhoffii ï ʢʫʣʴʪʫʨ 

ʝʣʠ, ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʭʠʤʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ.  

͔̉ͪͤ͊Ύ ͨΎ͙ͭͤͫͭͦͫͭΈ ͻ͍͙ͦ ͙ͨͻͭ· ͙ ͔͙͡  
(Black spot needle fall)  

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ ʛʨʠʙ Rhizothirium abietis Naum.  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ʇʠʭʪʘ ʩʠʙʠʨʩʢʘʷ (Abies sibirica), ʧʠʭʪʘ ʩʘʭʘʣʠʥʩʢʘʷ (A. 

sachalinensis), ʧʠʭʪʘ ʙʝʣʦʢʦʨʘʷ (A. nephrolepis), ʝʣʴ ʘʷʥʩʢʘʷ (Picea ajanensis).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʉʨʝʜʥʝ-

ʋʨʘʣʴʩʢʠʡ ʣʝʩʥʦʡ ʨʘʡʦʥ, ʉʨʝʜʥʝʩʠʙʠʨʩʢʠʡ ʧʦʜʪʘʝʞʥʦ-ʣʝʩʦʩʪʝʧʥʦʡ ʨʘʡʦʥ (ʶʛ 

ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ), ʇʨʠʘʤʫʨʩʢʦ-ʇʨʠʤʦʨʩʢʠʡ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʡ ʨʘʡʦʥ 

(ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʡ, ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ). ɻʨʠʙ Rhizothirium abietis ʙʳʣ ʦʙʥʘʨʫʞʝʥ 

ʅ. ɸ. ʅʘʫʤʦʚʳʤ ʥʘ ʉʨʝʜʥʝʤ ʋʨʘʣʝ, ʛʜʝ ʧʦʨʘʞʘʣ ʧʠʭʪʫ ʩʠʙʠʨʩʢʫʶ. ɿʘʪʝʤ, ʚ 1962 ʛ., 

ʧʦʨʘʞʝʥʠʝ ʭʚʦʠ ʧʠʭʪʳ ʵʪʠʤ ʛʨʠʙʦʤ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚ ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ (ʟʘʧʦ-

ʚʝʜʥʠʢ çʉʪʦʣʙʳè). ʅʘʤʠ ʦʙʥʘʨʫʞʝʥʘ ʯʝʨʥʘʷ ʧʷʪʥʠʩʪʦʩʪʴ ʭʚʦʠ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ 

ʧʠʭʪʳ ʠ ʝʣʠ ʚ 2003 ʛ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ɺ 1965 ʛ. ʛʨʠʙ Rhizothirium abietis ʙʳʣ ʦʙʥʘʨʫʞʝʥ 

J. D. Darker ʚ ʂʘʥʘʜʝ, ʛʜʝ ʧʦʨʘʞʘʣ ʭʚʦʶ Abies balsamea ʠ Tsuga canadensis. ɿʘ-

ʪʝʤ ʵʪʦʪ ʛʨʠʙ ʦʙʥʘʨʫʞʠʣʠ ʚ ʉʐɸ (ʰʪʘʪ ɺʠʨʜʞʠʥʠʷ) ʥʘ ʵʪʠʭ ʞʝ ʧʦʨʦʜʘʭ.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ʏʝʨʥʘʷ ʧʷʪʥʠʩʪʦʩʪʴ ʭʚʦʠ ʧʠʭʪʳ ʠ ʝʣʠ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ï ʪʨʘʥʩʧʠʨʘʮʠʶ, ʘʩʩʠʤʠʣʷʮʠʶ, 

ʜʳʭʘʥʠʝ. ʇʨʠ ʩʠʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʧʷʪʥʠʩʪʦʩʪʠ ʚʦʟʤʦʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʦʩʣʘʙʣʝ-

ʥʠʝ ʨʘʩʪʝʥʠʡ (ʦʩʦʙʝʥʥʦ ʤʦʣʦʜʳʭ), ʧʦʷʚʣʝʥʠʝ ʜʨʫʛʠʭ ʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ ʠ ʛʠ-

ʙʝʣʴ ʨʘʩʪʝʥʠʷ. ʇʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʦʧʘʜʝʥʠʝ ʭʚʦʠ ʠ ʫʩʳʭʘʥʠʝ ʚʝʪʚʝʡ ʜʦʩʪʘʪʦʯ-

ʥʦ ʚʨʝʜʦʥʦʩʥʳ ʜʣʷ ʤʦʣʦʜʥʷʢʘ ʠ ʧʦʜʨʦʩʪʘ ʧʠʭʪʳ ʠ ʝʣʠ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʍʚʦʷ, ʟʘʩʝʣʝʥʥʘʷ ʛʨʠʙʦʤ Rhizothirium abietis, 

ʩʪʘʥʦʚʠʪʩʷ ʢʦʨʠʯʥʝʚʦʡ, ʟʘʪʝʤ ʙʫʨʝʝʪ ʠ ʦʧʘʜʘʝʪ. ɺ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʟʘʙʦʣʝ-
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ʚʘʥʠʷ ʧʦʨʘʞʝʥʥʘʷ ʭʚʦʷ ʚʳʛʣʷʜʠʪ ʢʘʢ ʦʙʨʳʟʛʘʥʥʘʷ ʯʝʨʥʦʡ ʪʫʰʴʶ (ʨʠʩ. 74). ɻʨʠʙ 

ʦʙʨʘʟʫʝʪ ʯʝʨʥʳʝ ʧʩʝʚʜʦʧʠʢʥʠʜʳ ʜʦ 1 ʤʤ ʜʠʘʤʝʪʨʦʤ ʩʚʝʨʭʫ ʠ ʩʥʠʟʫ ʭʚʦʠ. 

ʇʩʝʚʜʦʧʠʢʥʠʜʳ ʩʚʝʨʭʫ ʧʨʠʢʨʳʪʳ ʱʠʪʢʦʤ ʩ ʦʪʚʝʨʩʪʠʝʤ ʚ ʮʝʥʪʨʝ ï ʫʩʪʴʠʮʝʤ 

(ʨʠʩ. 75). ʂʦʥʠʜʠʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʢʦʥʠʜʠʝʥʦʩʮʘʭ, ʚʳʩʪʫʧʘʶʱʠʭ ʩ ʥʠʞʥʝʡ 

ʩʪʦʨʦʥʳ ʱʠʪʢʘ. ɺ ʩʧʦʨʦʥʦʰʝʥʠʷʭ ʥʘ ʭʚʦʝ ʧʠʭʪʳ ʩʠʙʠʨʩʢʦʡ ʛʨʠʙ ʦʙʨʘʟʫʝʪ ʥʠʪʝ-

ʚʠʜʥʳʝ ʢʦʥʠʜʠʝʥʦʩʮʳ, ʧʦ ʜʣʠʥʝ ʨʘʚʥʳʝ ʢʦʥʠʜʠʷʤ. ʂʦʥʠʜʠʠ ʚʝʨʝʪʝʥʦʚʠʜʥʳʝ, 

ʙʝʩʮʚʝʪʥʳʝ, ʩ ʪʨʝʤʷ ʧʝʨʝʛʦʨʦʜʢʘʤʠ ʠ ʢʘʧʣʷʤʠ ʤʘʩʣʘ, 20Ĭ5 ʤʢʤ (ʨʠʩ. 76). ʅʘ 

ʉʘʭʘʣʠʥʝ (ʦʢʨ. ʧ. ʂʨʘʩʥʦʛʦʨʩʢ) Rhizothirium abietis ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʭʚʦʝ ʠ ʤʦʣʦ-

ʜʳʭ ʚʝʪʚʷʭ ʧʠʭʪʳ ʩʘʭʘʣʠʥʩʢʦʡ ʠ ʝʣʠ ʘʷʥʩʢʦʡ. ɻʨʠʙ ʬʦʨʤʠʨʫʝʪ ʯʝʨʥʳʝ ʧʣʦʩʢʠʝ 

ʧʩʝʚʜʦʧʠʢʥʠʜʳ, ʧʦʛʨʫʞʝʥʥʳʝ ʚ ʪʦʣʱʫ ʢʦʨʳ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʦʜʠʥʦʯʥʦ ʠʣʠ 

ʛʨʫʧʧʘʤʠ. ʂʦʥʠʜʠʝʥʦʩʮʳ ʢʣʠʥʦʚʠʜʥʳʝ, ʤʘʣʦʟʘʤʝʪʥʳʝ, ʜʦ 10 ʤʢʤ ʜʣʠʥʦʡ. ʂʦ-

ʥʠʜʠʠ ʙʝʩʮʚʝʪʥʳʝ, ʮʠʣʠʥʜʨʠʯʝʩʢʠ, ʩ ʪʨʝʤʷ ʧʝʨʝʛʦʨʦʜʢʘʤʠ ʠ ʢʨʫʧʥʳʤʠ ʢʘʧʣʷʤʠ 

ʤʘʩʣʘ ʚ ʢʘʞʜʦʡ ʢʣʝʪʢʝ, 14ï15Ĭ4 ʤʢʤ.  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ʇʦʷʚʠʚʰʠʡʩʷ ʥʘ ʭʚʦʝ ʛʨʠʙ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʦʩʦ-

ʙʝʥʥʦ ʙʳʩʪʨʦ ʧʨʠ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʚ ʤʝʩʪʘʭ ʟʘʪʝʥʝʥʠʷ. ɿʘʩʝʣʝʥʠʝ ʛʨʠʙʦʤ 

ʭʚʦʠ ʧʠʭʪʳ ʥʝʞʝʣʘʪʝʣʴʥʦ, ʦʥ ʟʘʪʨʫʜʥʷʝʪ ʜʦʩʪʫʧ ʩʚʝʪʘ ʠ ʚʦʟʜʫʭʘ ʚ ʨʘʩʪʝʥʠʝ, 

ʟʘʜʝʨʞʠʚʘʝʪ ʘʩʩʠʤʠʣʷʮʠʶ ʠ ʜʳʭʘʥʠʝ. ɻʨʠʙ ʩʝʣʠʪʩʷ ʥʘ ʭʚʦʝ ʦʩʣʘʙʣʝʥʥʳʭ ʜʝ-

ʨʝʚʴʝʚ ʩʦʚʤʝʩʪʥʦ ʩ ʛʨʠʙʦʤ Rhizosphaeria abietis. ʈʘʟʚʠʪʠʝ ʢʦʤʧʣʝʢʩʘ ʛʨʠʙʦʚ ʥʘ 

ʭʚʦʝ ʠ ʚʝʪʚʷʭ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʫʩʳʭʘʥʠʝ ʭʚʦʠ ʠ ʛʠʙʝʣʴ ʚʝʪʚʝʡ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʅʝʦʙʭʦʜʠʤ ʧʦʩʪʦʷʥʥʳʡ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʡ 

ʥʘʜʟʦʨ ʟʘ ʭʚʦʡʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ, ʦʙʨʘʟʦʚʘʥʥʳʤʠ ʧʠʭʪʦʡ ʠ ʝʣʴʶ, ʦʩʦʙʝʥʥʦ ʚ 

ʨʝʛʠʦʥʘʭ, ʨʘʩʧʦʣʘʛʘʶʱʠʭ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʣʦʱʘʜʷʤʠ ʪʝʤʥʦʭʚʦʡʥʳʭ ʣʝʩʦʚ.  

ˣ͔͙ͦͤ͘͡ ͫͦͫͤ·  

͔͎͙͔͍̇ͤ͊ͤ·͚ ͔ͤͪͦ͘͟ ͫͦͫͤ·Σ ͼ͔͎͙ͤ͊ͤͦ͘ ͻ͍͙ͦ  
(Cenangium canker, pruning twig blight, Cenangium needle cast-off) 

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʶʪ ʛʨʠʙʳ Cenangium abietis (Pers.) Rehm. 

(=Cenangium feruginosum Fr). ɸʥʘʤʦʨʬʘ: Dothichiza ferruginosa Sacc.;  

Cenangium acicolum (Fuck.) Rehm ï ʭʚʦʡʥʳʡ ʮʝʥʘʥʛʠʫʤ.  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Pinus sylvestris), ʩʦʩʥʘ ʯʝʨʥʘʷ 

(P. nigra), ʩʦʩʥʘ ʢʝʜʨʦʚʘʷ ʩʠʙʠʨʩʢʘʷ (P. sibirica), ʢʝʜʨʦʚʳʡ ʩʪʣʘʥʠʢ (P. pumila).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ɿʘʙʦʣʝʚʘʥʠʝ 

ʩʦʩʝʥ ʮʝʥʘʥʛʠʝʚʳʤ ʥʝʢʨʦʟʦʤ ʦʪ ʛʨʠʙʘ Cenangium abietis ʦʙʥʘʨʫʞʝʥʦ ʚ ʉʨʝʜʥʝ-

ʪʘʝʞʥʦʤ ʨʘʡʦʥʝ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝ-

ʣʠʷ, ʄʫʨʤʘʥʩʢʘʷ ʦʙʣʘʩʪʴ), ʖʞʥʦ-ʪʘʝʞʥʦʤ ʨʘʡʦʥʝ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʊʚʝʨʩʢʘʷ, ʂʦʩʪʨʦʤʩʢʘʷ ʦʙʣʘʩʪʠ), ʉʨʝʜʥʝ-ʋʨʘʣʴʩʢʦʤ ʨʘʡʦʥʝ 

(ʇʝʨʤʩʢʠʡ ʢʨʘʡ, ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ), ʖʞʥʦ-ʋʨʘʣʴʩʢʦʤ ʨʘʡʦʥʝ (ʏʝʣʷʙʠʥ-

ʩʢʘʷ ʦʙʣʘʩʪʴ), ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʤ ʨʘʚʥʠʥʥʦ-ʪʘʝʞʥʦʤ ʨʘʡʦʥʝ (ʅʦʚʦʩʠʙʠʨʩʢʘʷ, 

ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʠ), ʇʨʠʘʤʫʨʩʢʦ-ʇʨʠʤʦʨʩʢʦʤ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʤ ʨʘʡʦʥʝ 

(ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ).  

ʍʚʦʡʥʳʡ ʮʝʥʘʥʛʠʫʤ ʦʙʥʘʨʫʞʝʥ ʚ ʈʘʡʦʥʝ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝ-

ʩʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʄʦʩʢʦʚʩʢʘʷ, ʉʤʦʣʝʥʩʢʘʷ, ʊʚʝʨ-

ʩʢʘʷ ʦʙʣʘʩʪʠ), ʉʨʝʜʥʝ-ʉʠʙʠʨʩʢʦʤ ʧʦʜʪʘʝʞʥʦ-ʣʝʩʦʩʪʝʧʥʦʤ ʨʘʡʦʥʝ (ʂʨʘʩʥʦʷʨ-
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ʩʢʠʡ ʢʨʘʡ), ʇʨʠʘʤʫʨʩʢʦ-ʇʨʠʤʦʨʩʢʦʤ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʤ ʨʘʡʦʥʝ (ʉʘʭʘ-

ʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ʎʝʥʘʥʛʠʝʚʳʡ ʥʝʢʨʦʟ ʩʦʩʝʥ ʦʙʥʘʨʫʞʝʥ ʚ ʩʪʨʘ-

ʥʘʭ ɽʚʨʦʧʳ (ɸʚʩʪʨʠʷ, ɺʝʥʛʨʠʷ, ɻʝʨʤʘʥʠʷ, ʇʦʣʴʰʘ, ʏʝʭʠʷ) ʥʘ Pinus sylvestris, P. 

nigra, P. peuce; ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʠ ʂʘʥʘʜʝ (ɺʘʰʠʥʛʪʦʥ, ʆʨʝʛʦʥ, ɸʡʜʘʭʦ, 

ʄʦʥʪʘʥʦ) ʥʘ Pinus contorta, P. ponderosa, P. strobus, ʘ ʪʘʢʞʝ ʥʘ Pseudotsuga 

menziesii. ɺ ʗʧʦʥʠʠ Cenangium abietis ʥʘʡʜʝʥ ʥʘ Pinus densiflora. ɺʦʟʙʫʜʠʪʝʣʴ 

ʮʝʥʘʥʛʠʝʚʦʛʦ ʥʝʢʨʦʟʘ (Cenangium abietis) ʥʘʡʜʝʥ ʚ ʂʘʟʘʭʩʪʘʥʝ ʠ ʋʢʨʘʠʥʝ. 

ʍʚʦʡʥʳʡ ʮʝʥʘʥʛʠʫʤ ʦʙʥʘʨʫʞʝʥ ʚ ɽʚʨʦʧʝ (ʀʩʧʘʥʠʷ, ɸʚʩʪʨʠʷ, ʅʦʨʚʝʛʠʷ). ʀʟ ʩʦ-

ʧʨʝʜʝʣʴʥʳʭ ʩ ʈʦʩʩʠʝʡ ʪʝʨʨʠʪʦʨʠʷʭ Cenangium acicolum ʥʘʡʜʝʥ ʚ ʋʢʨʘʠʥʝ.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. Cenangium abietis ʚʳʟʳʚʘʝʪ ʦʪʤʠʨʘʥʠʝ ʚʝʪʚʝʡ ʚ ʩʦʩʥʦ-

ʚʳʭ ʢʫʣʴʪʫʨʘʭ, ʫ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʜʨʦʩʪʘ, ʘ ʪʘʢʞʝ ʛʠʙʝʣʴ ʩʘʞʝʥʮʝʚ ʚ ʣʝʩʥʳʭ 

ʧʠʪʦʤʥʠʢʘʭ. ʆʯʘʛʦʚʦʝ ʨʘʟʚʠʪʠʝ ʮʝʥʘʥʛʠʝʚʦʛʦ ʥʝʢʨʦʟʘ ʚʳʟʳʚʘʝʪ ʩʫʭʦʚʝʨʰʠʥ-

ʥʦʩʪʴ ʤʦʣʦʜʳʭ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ. ʅʘ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʟʘʙʦʣʝʚʘʥʠʝ ʦʢʘʟʳʚʘʝʪ ʫʛ-

ʥʝʪʘʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʟʘʜʝʨʞʠʚʘʷ ʠʭ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ. ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝ-

ʥʠʷʭ ʮʝʥʘʥʛʠʝʚʳʡ ʥʝʢʨʦʟ ʥʝ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ, ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʥʘʩʘʞʜʝʥʠʷʭ ʙʦʣʝʟʥʴ ʤʦʞʝʪ ʥʘʥʝʩʪʠ ʫʱʝʨʙ, ʦʙʨʘʟʫʷ ʦʯʘʛʠ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʚʳ-

ʟʳʚʘʷ ʛʠʙʝʣʴ ʨʘʩʪʝʥʠʷ. ʅʘʠʙʦʣʴʰʠʡ ʚʨʝʜ ʩʦʩʥʝ ʟʘʙʦʣʝʚʘʥʠʝ ʥʘʥʦʩʠʪ ʚ ʤʦʣʦ-

ʜʦʤ ʚʦʟʨʘʩʪʝ, ʧʨʠʯʝʤ ʤʘʩʩʦʚʦʝ ʫʩʳʭʘʥʠʝ ʧʦʙʝʛʦʚ ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʫ ʦʩʣʘʙ-

ʣʝʥʥʳʭ ʜʝʨʝʚʴʝʚ. Cenangium acicolum ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʫʩʳʭʘʥʠʝ ʭʚʦʠ ʥʘ ʙʦʣʴ-

ʰʦʤ ʧʨʦʪʷʞʝʥʠʠ ʚʝʪʚʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʘʙʣʷʝʪ ʜʝʨʝʚʦ, ʦʩʦʙʝʥʥʦ ʚ ʤʦʣʦ-

ʜʦʤ ʚʦʟʨʘʩʪʝ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʎʝʥʘʥʛʠʝʚʳʤ ʥʝʢʨʦʟʦʤ ʧʦʨʘʞʘʶʪʩʷ ʤʦʣʦ-

ʜʳʝ ʧʦʙʝʛʠ ʠ ʚʝʨʰʠʥʳ ʩʦʩʝʥ. ʅʘ ʧʦʨʘʞʝʥʥʳʭ ʧʦʙʝʛʘʭ ʦʪʤʠʨʘʝʪ ʢʦʨʘ, ʦʙʨʘʟʫ-

ʶʪʩʷ ʪʝʤʥʳʝ ʧʷʪʥʘ ʥʝʢʨʦʟʦʚ (ʨʠʩ. 77). ʅʘ ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʫʯʘʩʪʢʘʭ ʦʙʨʘʟʫʶʪʩʷ 

ʧʠʢʥʠʜʳ ʚ ʚʠʜʝ ʤʝʣʢʠʭ ʯʝʨʥʳʭ ʦʢʨʫʛʣʳʭ ʩʧʦʨʦʥʦʰʝʥʠʡ. ʂʦʥʠʜʠʠ ʚ ʧʠʢʥʠʜʘʭ 

ʦʚʘʣʴʥʳʝ ʠʣʠ ʚʝʨʝʪʝʥʦʚʠʜʥʳʝ, ʦʜʥʦʢʣʝʪʦʯʥʳʝ, 8Ĭ4 ʤʢʤ. ɺ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʦʥ-

ʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ ʦʪʤʝʨʰʠʭ ʧʦʙʝʛʘʭ ʦʙʨʘʟʫʶʪʩʷ ʩʦʙʨʘʥʥʳʝ ʚ ʛʨʫʧʧʳ ʪʝʤʥʦ-

ʙʫʨʳʝ ʧʣʦʜʦʥʦʰʝʥʠʷ ï ʘʧʦʪʝʮʠʠ ʩʫʤʯʘʪʦʡ ʩʪʘʜʠʠ (ʨʠʩ. 78). ɸʧʦʪʝʮʠʠ ʚʥʘʯʘʣʝ 

ʧʦʛʨʫʞʝʥʥʳʝ, ʰʘʨʦʚʠʜʥʦ-ʟʘʤʢʥʫʪʳʝ, ʢʦʞʠʩʪʳʝ, ʚ ʩʫʭʦʤ ʚʠʜʝ ʧʦʯʪʠ ʨʦʛʦʚʠʜʥʦʡ 

ʢʦʥʩʠʩʪʝʥʮʠʠ, 1,5ï3,0 ʤʤ ʚ ʜʠʘʤʝʪʨʝ.  

ɸʧʦʪʝʮʠʠ ʧʨʠ ʫʚʣʘʞʥʝʥʠʠ ʨʘʩʢʨʳʚʘʶʪʩʷ ʚ ʚʠʜʝ ʯʘʰʝʯʢʠ ʩ ʟʝʣʝʥʦʚʘʪʦ-

ʞʝʣʪʳʤ ʛʝʤʠʥʠʘʣʴʥʳʤ ʩʣʦʝʤ. ʉʫʤʢʠ ʜʣʠʥʥʳʝ, ʚʚʝʨʭʫ ʟʘʢʨʫʛʣʝʥʥʳʝ, 60ï80Ĭ10ï

12 ʤʢʤ. ʉʧʦʨʳ ï 10ï12Ĭ5ï7 ʤʢʤ, ʙʝʩʮʚʝʪʥʳʝ, ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ, ʚʥʫʪʨʠ ʦʙʳʯʥʦ 

ʩ ʦʜʥʦʡ ʠʣʠ ʜʚʫʤʷ ʢʘʧʣʷʤʠ ʤʘʩʣʘ. ʄʝʞʜʫ ʩʫʤʢʘʤʠ ʥʘʙʣʶʜʘʶʪʩʷ ʧʘʨʘʬʠʟʳ, 

ʥʠʪʯʘʪʳʝ, ʩ ʫʪʦʣʱʝʥʠʝʤ ʥʘ ʢʦʥʮʘʭ (ʨʠʩ. 79).  

ɺ ʫʩʣʦʚʠʷʭ ʨʘʚʥʠʥʥʦʡ ʪʘʡʛʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ Cenangium abietis ʨʘʟʚʠ-

ʚʘʝʪʩʷ ʥʘ ʚʝʪʚʷʭ ʩʦʩʝʥ ʢʘʢ ʬʘʢʫʣʴʪʘʪʠʚʥʳʡ ʧʘʨʘʟʠʪ, ʪ. ʝ. ʤʦʞʝʪ ʟʘʨʘʞʘʪʴ ʟʜʦ-

ʨʦʚʳʝ ʚʝʪʚʠ ʠ ʧʨʦʜʦʣʞʘʪʴ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʥʘ ʤʝʨʪʚʳʭ. ɽʩʣʠ ʚ ʨʘʚʥʠʥʥʳʭ ʩʦʩʥʷ-

ʢʘʭ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʮʝʥʘʥʛʠʝʚʳʤ ʥʝʢʨʦʟʦʤ ʧʦʚʨʝʞʜʘʶʪʩʷ ʤʦʣʦʜʥʷʢʠ 

ʩʦʩʥʳ, ʪʦ ʚ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʙʦʣʝʚʘʥʠʝ ʙʦʣʝʝ ʚʩʝʛʦ ʚʨʝʜʠʪ ʤʦʣʦʜʥʷʢʘʤ ʢʝʜ-

ʨʘ ʩʠʙʠʨʩʢʦʛʦ. ɹʦʣʝʟʥ ɹʚ ʫʩʣʦʚʠʷʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʪʤʠʨʘʥʠʷ 

ʚʝʨʭʫʰʝʯʥʦʡ ʧʦʯʢʠ, ʟʘʭʚʘʪʳʚʘʷ ʟʘʪʝʤ ʛʣʘʚʥʳʡ ʧʦʙʝʛ ʠʣʠ ʧʦʙʝʛʠ ʙʦʢʦʚʳʭ ʚʝʪ-

ʚʝʡ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʤʫʪʦʚʢʘʭ. ɻʨʠʙ ʧʦʨʘʞʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 2ï8-ʣʝʪʥʠʝ ʧʦʙʝ-

ʛʠ ʩ ʪʦʥʢʦʡ ʢʦʨʦʡ. ʍʚʦʷ ʥʘ ʧʦʨʘʞʝʥʥʳʭ ʧʦʙʝʛʘʭ ʙʫʨʝʝʪ ʠ ʟʘʩʳʭʘʝʪ, ʦʧʘʜʘʷ ʢ ʩʝ-

ʨʝʜʠʥʝ ʣʝʪʘ. ʀʟ-ʧʦʜ ʢʦʨʳ ʧʦʨʘʞʝʥʥʳʭ ʚʝʪʚʝʡ ʚ ʠʶʣʝïʘʚʛʫʩʪʝ ʧʨʦʨʳʚʘʶʪʩʷ ʪʝʤ-
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ʥʦ-ʙʫʨʳʝ, ʩʢʫʯʝʥʥʳʝ ʚ ʛʨʫʧʧʳ ʘʧʦʪʝʮʠʠ ʛʨʠʙʘ. ɸʧʦʪʝʮʠʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ, 

ʩ ʞʝʣʪʦʚʘʪʦ-ʙʫʨʳʤ ʜʠʩʢʦʤ.  

ʅʘ ʉʘʭʘʣʠʥʝ ʮʝʥʘʥʛʠʝʚʳʡ ʥʝʢʨʦʟ ʧʦʨʘʞʘʝʪ ʩʦʩʥʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʘ ʪʘʢʞʝ 

ʟʘʨʦʩʣʠ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ. ɹʦʣʝʟʥ ɹ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʤʠʨʘʥʠʝʤ ʢʦʨʳ ʜʝ-

ʨʝʚʴʝʚ. ʅʘ ʧʦʨʘʞʝʥʥʦʡ ʢʦʨʝ ʨʘʟʚʠʚʘʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʣʦʜʦʚʳʭ ʪʝʣ 

ʚʦʟʙʫʜʠʪʝʣʷ. ʃʝʪʦʤ, ʚ ʩʫʭʫʶ ʧʦʛʦʜʫ, ʦʥʠ ʠʤʝʶʪ ʚʠʜ ʪʝʤʥʦ-ʙʫʨʳʭ ʩʤʦʨʱʝʥʥʳʭ 

ʯʘʰʝʯʝʢ, ʘ ʚ ʧʝʨʠʦʜ ʜʦʞʜʝʡ ʰʠʨʦʢʦ ʨʘʩʢʨʳʚʘʶʪʩʷ ʠ ʚʳʙʨʘʩʳʚʘʶʪ ʩʧʦʨʳ. ɼʦʩ-

ʪʘʪʦʯʥʦ ʧʦʢʘʟʘʪʝʣʴʥʦ ʨʘʟʚʠʪʠʝ ʮʝʥʘʥʛʠʝʚʦʛʦ ʥʝʢʨʦʟʘ ʥʘ ʚʝʪʚʷʭ ʢʝʜʨʦʚʦʛʦ 

ʩʪʣʘʥʠʢʘ. Cenangium abietis ʬʦʨʤʠʨʫʝʪ ʙʫʨʳʝ, ʩ ʪʝʤʥʳʤ ʜʠʩʢʦʤ ʠ ʥʝʨʦʚʥʳʤʠ 

ʢʨʘʷʤʠ, ʧʣʦʜʦʚʳʝ ʪʝʣʘ-ʘʧʦʪʝʮʠʠ. ɸʧʦʪʝʮʠʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʤʝʣʢʠʤʠ ʛʨʫʧʧʘʤʠ 

(2ï3 ʰʪ.) ʠ ʧʨʦʨʳʚʘʶʪ ʢʦʨʫ. ʉʫʤʢʠ ʛʨʠʙʘ ʙʫʣʘʚʦʚʠʜʥʳʝ, ʫʜʣʠʥʝʥʥʳʝ, 85ï

100Ĭ10 ʤʢʤ, ʩ ʥʠʪʝʚʠʜʥʳʤʠ ʧʘʨʘʬʠʟʘʤʠ. ʉʧʦʨʳ ʦʚʘʣʴʥʦ-ʚʝʨʝʪʝʥʦʚʠʜʥʳʝ, ʩ 

ʢʘʧʣʷʤʠ ʤʘʩʣʘ, 11ï15Ĭ5ï6 ʤʢʤ.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʭʚʦʡʥʦʛʦ ʮʝʥʘʥʛʠʫʤʘ (Cenangium acicolum) ʠ ʚʳʟʳʚʘʝ-

ʤʦʛʦ ʠʤ ʧʦʨʘʞʝʥʠʷ ʭʚʦʠ ʤʝʥʝʝ ʠʟʚʝʩʪʥʦ, ʭʦʪʷ, ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʚʦʟʤʦʞʥʦ ʟʘʩʝʣʝʥʠʝ ʠ ʛʠʙʝʣʴ ʭʚʦʠ ʫ ʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʥʳʭ ʢʫʨʪʠʥ ʤʦʣʦʜʳʭ ʥʘ-

ʩʘʞʜʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʜʨʦʩʪʘ.  

ʍʚʦʷ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʧʦʨʘʞʝʥʥʘʷ Cenangium acicolum, ʚʥʘʯʘʣʝ 

ʞʝʣʪʝʝʪ, ʟʘʪʝʤ ʩʪʘʥʦʚʠʪʩʷ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʦʡ, ʥʘ ʭʚʦʝ ʦʙʨʘʟʫʶʪʩʷ ʛʨʫʧʧʳ ʤʝʣʢʠʭ 

ʦʢʨʫʛʣʳʭ ʢʦʨʠʯʥʝʚʳʭ ʘʧʦʪʝʮʠʝʚ (ʨʠʩ. 80). Cenangium acicolum (ʭʚʦʡʥʳʡ ʮʝʥʘʥ-

ʛʠʫʤ) ʦʙʥʘʨʫʞʝʥ ʪʘʢʞʝ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʛʜʝ ʧʦʨʘʞʘʝʪ ʭʚʦʶ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ. ʅʘ ʭʚʦʝ ʩʦʩʥʳ ʬʦʨʤʠʨʫʶʪʩʷ ʢʦʨʠʯʥʝʚʳʝ ʧʣʦʜʦʥʦʰʝʥʠʷ ï ʘʧʦ-

ʪʝʮʠʠ ʩ ʙʫʨʳʤ ʛʠʤʝʥʠʘʣʴʥʳʤ ʩʣʦʝʤ. ɸʧʦʪʝʮʠʠ ʥʝʙʦʣʴʰʠʝ, ʩ ʢʦʨʦʪʢʦʡ ʥʦʞʢʦʡ, 

ʧʨʦʨʳʚʘʶʪʩʷ ʯʝʨʝʟ ʧʦʢʨʦʚʥʳʝ ʪʢʘʥʠ ʭʚʦʠ. ʉʫʤʢʠ ʙʫʣʘʚʦʚʠʜʥʳʝ ʩ ʧʘʨʘʬʠʟʘʤʠ. 

ʇʘʨʘʬʠʟʳ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʩ ʫʪʦʣʱʝʥʥʳʤ ʢʦʥʮʦʤ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʦʙʨʘʟʫʶʪ 

ʥʘʜ ʩʫʤʢʘʤʠ ʧʦʢʨʦʚ ï ʵʧʠʪʝʮʠʡ. ʉʫʤʢʠ ï 70ï75Ĭ9ï10 ʤʢʤ. ʉʧʦʨʳ ʚʝʨʝʪʝʥʦʚʠʜ-

ʥʳʝ, ʙʝʩʮʚʝʪʥʳʝ, ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʩ ʪʦʣʩʪʦʡ ʩʪʫʜʝʥʠʩʪʦʡ ʦʙʦʣʦʯʢʦʡ, 15Ĭ5 ʤʢʤ.  

ʇʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʦʜʦʥʦʰʝʥʠʡ ʛʨʠʙʘ ʭʚʦʷ ʦʧʘʜʘʝʪ. ʅʘ ʭʚʦʝ ʢʝʜʨʦ-

ʚʦʛʦ ʩʪʣʘʥʠʢʘ ʧʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ ʦʜʠʥʦʯʥʳʝ, ʤʝʣʢʠʝ. ʇʦʨʘʞʝʥʥʘʷ ʭʚʦʷ ʪʘʢʞʝ 

ʫʩʳʭʘʝʪ, ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦ ʫʜʝʨʞʠʚʘʷʩʴ ʥʘ ʚʝʪʚʷʭ. ʄʦʨʬʦʣʦʛʠʷ ʩʫʤʯʘʪʦʡ ʩʪʘ-

ʜʠʠ Cenangium acicolum ʥʘ ʩʦʩʥʝ ʠ ʢʝʜʨʦʚʦʤ ʩʪʣʘʥʠʢʝ ʚ ʦʩʥʦʚʥʦʤ ʩʭʦʜʥʘ. 

ʇʣʦʜʦʥʦʰʝʥʠʷ ï ʘʧʦʪʝʮʠʠ ʭʚʦʡʥʦʛʦ ʮʝʥʘʥʛʠʫʤʘ (ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʦʢʨ. ʚ. 

ʅʦʛʣʠʢʠ) ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʭʚʦʝ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʥʝʙʦʣʴʰʠʤʠ ʛʨʫʧʧʘʤʠ, 

ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʝ, ʥʘ ʢʦʨʦʪʢʠʭ ʥʦʞʢʘʭ, ʩʦ ʩʣʘʙʦʦʧʫʰʝʥʥʳʤ ʢʨʘʝʤ, ʩ ʙʫʨʦʚʘʪʦ-

ʞʝʣʪʳʤ ʜʠʩʢʦʤ, ʜʦ 1 ʤʤ ʚ ʜʠʘʤʝʪʨʝ (ʨʠʩ. 81). ʉʫʤʢʠ ʙʫʣʘʚʦʚʠʜʥʳʝ, ʜʦ ʮʠʣʠʥʜ-

ʨʠʯʝʩʢʠʭ, 70ï95Ĭ10 ʤʢʤ. ʉʧʦʨʳ ʦʚʘʣʴʥʳʝ ʜʦ ʚʝʨʝʪʝʥʦʚʠʜʥʳʭ, 15ï18Ĭ5ï6 ʤʢʤ, 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʩʫʤʢʘʭ ʚ 1,5ï2 ʨʷʜʘ. ʇʘʨʘʬʠʟʳ ʥʠʪʝʚʠʜʥʳʝ, ʩ ʢʘʧʣʷʤʠ ʤʘʩʣʘ 

ʠ ʙʫʣʘʚʦʚʠʜʥʳʤʠ ʫʪʦʣʱʝʥʠʷʤʠ ʥʘ ʢʦʥʮʘʭ, ʚʳʩʪʫʧʘʶʪ ʥʘʜ ʩʣʦʝʤ ʩʫʤʦʢ ʠ ʦʙʨʘ-

ʟʫʶʪ ʞʝʣʪʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʡ ʵʧʠʪʝʮʠʡ (ʨʠʩ. 82). ʅʘ ʭʚʦʝ ʧʦʜʨʦʩʪʘ ʩʦʩʥʳ ʚ ʥʘ-

ʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ çʐʫʰʝʥʩʢʠʡ ʙʦʨè (ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ) ʚ 2004 ʛ. ʪʘʢʞʝ ʦʙʥʘ-

ʨʫʞʝʥʦ ʟʘʙʦʣʝʚʘʥʠʝ ʭʚʦʠ, ʚʳʟʚʘʥʥʦʝ ʛʨʠʙʦʤ Cenangium acicolum. ʍʚʦʷ ʧʦʜʨʦʩ-

ʪʘ ʠʥʪʝʥʩʠʚʥʦ ʦʪʤʠʨʘʝʪ, ʧʨʠʦʙʨʝʪʘʷ ʢʦʨʠʯʥʝʚʫʶ ʦʢʨʘʩʢʫ. ʅʘ ʦʪʤʝʨʰʝʡ ʭʚʦʝ 

ʬʦʨʤʠʨʫʶʪʩʷ ʧʣʦʜʦʚʳʝ ʪʝʣʘ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ, ʦʢʨʫʛʣʳʭ, ʢʦʨʠʯʥʝʚʳʭ, ʩ ʨʦʚ-

ʥʳʤ ʢʨʘʝʤ, ʨʘʚʥʦʤʝʨʥʦ ʦʧʫʰʝʥʥʳʭ ʘʧʦʪʝʮʠʝʚ. ʉʫʤʢʠ ʚ ʘʧʦʪʝʮʠʷʭ ʫʜʣʠʥʝʥʥʦ-

ʙʫʣʘʚʦʚʠʜʥʳʝ, 65ï75 ʤʢʤ ʜʣʠʥʦʡ. ʇʘʨʘʬʠʟʳ ʥʠʪʝʚʠʜʥʳʝ ʩ ʫʪʦʣʱʝʥʠʝʤ ʥʘ 

ʢʦʥʮʝ. ʉʧʦʨʳ ʦʚʘʣʴʥʳʝ ʜʦ ʚʝʨʝʪʝʥʦʚʠʜʥʳʭ, ʙʝʩʮʚʝʪʥʳʝ, 155 ʤʢʤ.  
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ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʦʯʘʛʦʚ ʮʝʥʘʥʛʠʝʚʦʛʦ 

ʥʝʢʨʦʟʘ ʩʚʷʟʘʥʦ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʅʘʠʙʦʣʴʰʝʝ ʩʦʚʦʢʫʧʥʦʝ ʚʣʠʷ-

ʥʠʝ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʯʘʛʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʦʢʘʟʳʚʘʝʪ ʩʦʯʝʪʘʥʠʝ ʩʨʝʜʥʝʛʦʜʦ-

ʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʩʫʤʤʳ ʦʩʘʜʢʦʚ ʟʘ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʀʩʪʦʯʥʠʢʦʤ ʠʥ-

ʬʝʢʮʠʠ ʷʚʣʷʶʪʩʷ ʟʘʨʘʞʝʥʥʳʝ ʫʩʳʭʘʶʱʠʝ ʠ ʫʩʦʭʰʠʝ ʵʢʟʝʤʧʣʷʨʳ ʜʝʨʝʚʴʝʚ, 

ʦʧʘʚʰʘʷ ʭʚʦʷ. ɿʘʨʘʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʦʩʝʥʴʶ, ʚ ʦʩʥʦʚʥʦʤ ʩʦʟʨʝʚʰʠʤʠ ʘʩʢʦʩ-

ʧʦʨʘʤʠ. ʈʘʟʚʠʪʠʶ ʙʦʣʝʟʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʩʝ ʬʘʢʪʦʨʳ, ʫʭʫʜʰʘʶʱʠʝ ʨʦʩʪ ʥʘʩʘ-

ʞʜʝʥʠʡ: ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʠʟʤʝʥʝʥʠʝ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ, 

ʧʦʚʨʝʞʜʝʥʠʷ ʥʘʩʘʞʜʝʥʠʡ ʧʦʜʢʦʨʥʳʤ ʢʣʦʧʦʤ, ʧʷʜʝʥʠʮʘʤʠ ʠ ʪ. ʜ. ʀʤʝʶʪʩʷ ʫʢʘ-

ʟʘʥʠʷ ʥʘ ʮʠʢʣʠʯʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʵʧʠʬʠʪʦʪʠʡ ʮʝʥʘʥʛʠʝʚʦʛʦ ʥʝʢʨʦʟʘ ï ʵʧʠʬʠʪʦʪʠʠ 

ʚʦʟʥʠʢʘʶʪ ʢʘʞʜʳʝ 10ï11 ʣʝʪ. ʈʘʥʝʝ ʛʨʠʙ ʙʳʣ ʠʟʚʝʩʪʝʥ ʚ ɽʚʨʦʧʝ, ʛʜʝ ʥʘʡʜʝʥ ʥʘ 

ʦʪʤʝʨʰʝʡ ʭʚʦʝ ʩʦʩʝʥ. ʅʘʤʠ Cenangium abietis ʠ Cenangium acicolum ʦʙʥʘʨʫʞʝ-

ʥʳ ʚ 2002 ʛ. ʥʘ ʦʙʨʘʟʮʘʭ ʚʝʪʚʝʡ ʠ ʭʚʦʠ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʩ ʉʘʭʘʣʠʥʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʟʘʨʦʩʣʠ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʤʦʛʫʪ ʩʪʘʪʴ ʧʦʩʪʦʷʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʛʨʠʙʥʦʡ ʠʥʬʝʢʮʠʠ. ɺʦʟʤʦʞʥʦ ʨʘʟʚʠʪʠʝ ʛʨʠʙʘ ʠ ʩʦʭʨʘʥʝʥʠʝ ʠʥʬʝʢʮʠʠ ʪʘʢʞʝ ʚ 

ʛʦʨʥʦʡ ʪʘʡʛʝ ʥʘ ʶʛʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʇʦʤʠʤʦ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ, 

ʜʝʡʩʪʚʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʠ ʩʘʥʠʪʘʨʥʳʝ ʤʝʨʳ: ʩʦʟʜʘʥʠʝ ʙʣʘ-

ʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʦʩʪʘ ʭʚʦʡʥʳʭ ʧʦʩʘʜʦʢ ï ʫʭʦʜ ʟʘ ʢʫʣʴʪʫʨʘʤʠ, ʚʳʙʦʨʢʘ 

ʠ ʩʞʠʛʘʥʠʝ ʙʦʣʴʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ, ʙʦʨʴʙʘ ʩ ʥʘʩʝʢʦʤʳʤʠ-ʚʨʝʜʠʪʝʣʷʤʠ.  

˴͙ͦͪ;͔͍͔ͤͦ ΄Ό͔ͭͭ ͻ͍͙ͦ ͔͍͎͒ͪͦͦͦ͟ ͙ͫͭ͊ͤ͊͟͡ 
(Needle blight, shedding of needles)  

ɺʦʟʙʫʜʠʪʝʣʴ. ʂʦʨʠʯʥʝʚʦʝ ʰʶʪʪʝ ʭʚʦʠ ʚʳʟʳʚʘʝʪ ʛʨʠʙ Cryptosporium pini-

cola Linder, (=Micropera pinicola (Linder) A.Funk). 

 ʊʝʣʝʦʤʦʨʬʘ: Cryptospora pinastri Fr.  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ʂʝʜʨʦʚʳʡ ʩʪʣʘʥʠʢ (Pinus pumila), ʧʠʭʪʘ ʩʘʭʘʣʠʥʩʢʘʷ 

(Abies sachalinensis).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʇʨʠʘʤʫʨʩʢʦ-

ʇʨʠʤʦʨʩʢʠʡ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʡ ʨʘʡʦʥ (ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʡ, ʉʘʭʘʣʠʥʩʢʘʷ 

ʦʙʣʘʩʪʴ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ɻʨʠʙ Cryptosporium pinicola ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ 

ɽʚʨʦʧʝ (ɹʝʣʴʛʠʷ, ɻʝʨʤʘʥʠʷ, ʌʨʘʥʮʠʷ), ʛʜʝ ʧʦʨʘʞʘʣ ʭʚʦʶ ʠ ʚʝʪʚʠ ʩʦʩʝʥ ï ʛʦʨ-

ʥʦʡ, ʩʦʩʥʦʚʦʛʦ ʩʪʣʘʥʠʢʘ (Pinus mugo), ʯʝʨʥʦʡ (P. nigra), ʠʪʘʣʴʷʥʩʢʦʡ (P. pinea). 

ɺ ʉʐɸ ʛʨʠʙ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʩʪʘʜʠʠ ʘʥʦʤʦʨʬʳ ʠ ʪʝʣʝʦʤʦʨʬʳ (ʩʫʤʯʘʪʳʡ ʛʨʠʙ 

Cryptospora pinastri) ʥʘ ʭʚʦʝ ʠ ʚʝʪʚʷʭ ʬʨʝʟʝʨʦʚʦʡ ʧʠʭʪʳ (Abies fraseri) ʚ ʰʪʘʪʘʭ 

ɺʠʨʜʞʠʥʠʷ, ʊʝʥʥʝʩʠ, ʂʘʨʦʣʠʥʘ, ɼʞʦʨʜʞʠʷ. ʂʘʢ ʘʥʦʤʦʨʬʘ Cryptosporium pinicola 

ʧʦʨʘʞʘʝʪ ʟʘʧʘʜʥʫʶ ʙʝʣʫʶ ʩʦʩʥʫ (Pinus monticola) ʚ ʰʪʘʪʘʭ ʄʦʥʪʘʥʘ, ɸʡʜʘʭʦ, 

ɺʘʰʠʥʛʪʦʥ, ʆʨʝʛʦʥ, ʂʘʣʠʬʦʨʥʠʷ.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ɻʨʠʙ ï ʚʦʟʙʫʜʠʪʝʣʴ ʢʦʨʠʯʥʝʚʦʛʦ ʰʶʪʪʝ ʭʚʦʠ ʚʳʟʳʚʘʝʪ 

ʫʩʳʭʘʥʠʝ ʠ ʦʧʘʜʝʥʠʝ ʭʚʦʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʘʙʣʷʝʪ ʜʝʨʝʚʦ ʠ ʩʣʫʞʠʪ ʧʨʝʜ-

ʧʦʩʳʣʢʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʜʨʫʛʠʭ ʛʨʠʙʦʚ-ʧʘʪʦʛʝʥʦʚ. ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʦʨʘʞʝʥʠʠ 

ʭʚʦʠ ʤʦʛʫʪ ʫʩʳʭʘʪʴ ʪʘʢʞʝ ʚʝʪʚʠ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʤʦʞʝʪ ʧʦʨʘ-

ʟʠʪʴ ʜʨʫʛʠʝ ʭʚʦʡʥʳʝ ʧʦʨʦʜʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʘʨʦʩʣʠ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʤʦʛʫʪ 

ʩʪʘʪʴ ʨʝʟʝʨʚʘʮʠʷʤʠ ʛʨʠʙʥʦʡ ʠʥʬʝʢʮʠʠ.  
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ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʅʘ ʢʝʜʨʦʚʦʤ ʩʪʣʘʥʠʢʝ ʚ ʘʚʛʫʩʪʝ 2010 ʛ. (ʉʘ-

ʭʘʣʠʥ, ʦʢʨ. ʧ. ʅʦʛʣʠʢʠ) ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʧʦʨʘʞʝʥʠʝ ʭʚʦʠ ʠ ʚʝʪʚʝʡ ʛʨʠʙʦʤ Cryp-

tosporium pinicola ʠ ʝʛʦ ʪʝʣʝʦʤʦʨʬʦʡ (ʩʫʤʯʘʪʦʡ ʩʪʘʜʠʝʡ) Cryptospora pinastri. 

ʇʦʨʘʞʝʥʥʘʷ ʭʚʦʷ ʧʨʠʦʙʨʝʪʘʝʪ ʩʝʨʦʚʘʪʫʶ, ʟʘʪʝʤ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʫʶ ʦʢʨʘʩʢʫ 

(ʨʠʩ. 83). ʅʘ ʭʚʦʝ ʨʘʟʚʠʚʘʪʁʩʷ ʣʦʞʘ ʛʨʠʙʘ ï ʩʪʨʦʤʳ, ʧʨʦʨʳʚʘʶʱʠʝ ʵʧʠʜʝʨʤʠʩ 

ʭʚʦʠ ʠ ʟʘʤʝʪʥʳʝ ʢʘʢ ʙʫʛʦʨʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦ ʜʣʠʥʝ ʭʚʦʠ (ʨʠʩ. 84). ʇʦ ʤʝʨʝ 

ʥʘʢʦʧʣʝʥʠʷ ʢʦʥʠʜʠʡ ʧʦʜ ʵʧʠʜʝʨʤʠʩʦʤ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʳʚ ʧʦʢʨʦʚʥʳʭ ʪʢʘʥʝʡ. ɺ 

ʨʘʟʨʳʚʳ ʚʳʭʦʜʷʪ ʩʢʦʧʣʝʥʠʷ ʢʦʥʠʜʠʡ ʚ ʚʠʜʝ ʞʝʣʪʳʭ, ʟʘʪʝʤ ʪʝʤʥʝʶʱʠʭ ʢʘʧʝʣʴ. 

ʂʦʥʠʜʠʠ ʦʯʝʥʴ ʦʙʠʣʴʥʳʝ, ʚ ʧʦʣʦʩʪʠ ʩʪʨʦʤʳ ʦʥʠ ʩʦʙʨʘʥʳ ʚ ʚʠʜʝ ʧʫʯʢʘ, ʥʠʪʝ-

ʚʠʜʥʳʝ, ʙʝʩʮʚʝʪʥʳʝ, ʦʜʥʦʢʣʝʪʦʯʥʳʝ, ʦʙʳʯʥʦ ʠʟʦʛʥʫʪʳʝ, ʨʝʞʝ ʧʨʷʤʳʝ, 35ï

45Ĭ1,5ï2 ʤʢʤ (ʨʠʩ. 85). ɿʜʝʩʴ ʞʝ, ʥʘ ʚʝʪʚʷʭ ʠ ʭʚʦʝ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ, ʦʙʥʘʨʫ-

ʞʝʥʳ ʧʣʦʜʦʥʦʰʝʥʠʷ ʩʫʤʯʘʪʦʡ ʩʪʘʜʠʠ Cryptospora pinastri. ɻʨʠʙ ʬʦʨʤʠʨʫʝʪ 

ʯʝʨʥʳʝ ʩʪʨʦʤʳ, ʧʦʛʨʫʞʝʥʥʳʝ ʧʦʜ ʚʟʜʫʪʳʤ ʵʧʠʜʝʨʤʠʩʦʤ ʭʚʦʠ ʠʣʠ ʧʦʜ ʢʦʨʦʶ ʪʦʥ-

ʢʠʭ ʚʝʪʚʝʡ. ɺ ʩʪʨʦʤʘʭ ʦʙʨʘʟʫʶʪʩʷ ʛʨʫʧʧʳ ʧʝʨʠʪʝʮʠʝʚ ʣʠʙʦ ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʢʘʤʝʨʳ 

ï ʣʦʢʫʣʳ, ʦʪʢʨʳʚʘʶʱʠʝʩʷ ʥʘʨʫʞʫ ʦʜʥʠʤ ʦʪʚʝʨʩʪʠʝʤ. ʇʣʦʜʦʥʦʰʝʥʠʷ ʧʨʦʨʳʚʘ-

ʶʪʩʷ ʯʝʨʝʟ ʧʦʢʨʦʚʥʳʝ ʪʢʘʥʠ, ʥʘ ʚʝʨʰʠʥʝ ʥʝʩʫʪ ʪʝʤʥʫʶ ʢʘʧʣʶ ʩʧʦʨ (ʨʠʩ. 86). ʉʫʤ-

ʢʠ Cryptospora pinastri ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, 80ï95Ĭ7 ʤʢʤ, ʩʧʦʨʳ ʚʝʨʝʪʝʥʦʚʠʜʥʳʝ, 

ʦʜʥʦʢʣʝʪʦʯʥʳʝ, ʙʝʩʮʚʝʪʥʳʝ, ʥʝʨʘʚʥʦʙʦʢʠʝ, 12ï16Ĭ5 ʤʢʤ, ʧʘʨʘʬʠʟʳ ʤʘʣʦʟʘʤʝʪ-

ʥʳʝ ʣʠʙʦ ʦʪʩʫʪʩʪʚʫʶʪ (ʨʠʩ. 87).  

ɺ 2010 ʛ. ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧ. ʖʞʥʦ-ʉʘʭʘʣʠʥʩʢʘ ʦʙʥʘʨʫʞʝʥʦ ʧʦʨʘʞʝʥʠʝ ʭʚʦʠ ʠ 

ʚʝʪʚʝʡ ʧʠʭʪʳ ʩʘʭʘʣʠʥʩʢʦʡ ʛʨʠʙʦʤ Cryptosporium pinicola. ɻʨʠʙ ʦʙʨʘʟʫʝʪ ʚ ʢʦʨʝ 

ʚʝʪʚʝʡ ʪʝʤʥʳʝ ʩʪʨʦʤʳ, ʠʥʦʛʜʘ ʧʦʯʪʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ, ʦʩʥʦʚʘʥʠʝʤ ʧʦʛʨʫʞʝʥʳ ʚ 

ʪʦʣʱʫ ʢʦʨʳ. ʉʪʨʦʤʳ ʚʥʫʪʨʠ ʩ ʥʝʷʩʥʳʤʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʢʘʤʝʨʘʤʠ ï ʣʦʢʫʣʘʤʠ. 

ʂʦʥʠʜʠʠ ʚʳʭʦʜʷʪ ʥʘʨʫʞʫ ʪʦʥʢʦʡ ʙʝʩʮʚʝʪʥʦʡ ʣʝʥʪʦʯʢʦʡ, ʙʦʣʴʰʠʝ, ʩʝʨʧʦʚʠʜʥʦ ʠʟʦ-

ʛʥʫʪʳʝ, ʩ ʪʦʥʢʠʤʠ ʟʘʦʩʪʨʝʥʥʳʤʠ ʢʦʥʮʘʤʠ, ʩ 1ï2 ʥʝʷʩʥʳʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ ʠʣʠ ʙʝʟ 

ʥʠʭ. ʂʦʥʠʜʠʝʥʦʩʮʳ ʤʘʣʦʟʘʤʝʪʥʳ, ʢʣʠʥʦʚʠʜʥʳʝ, ʜʦ 10 ʤʢʤ ʜʣʠʥʦʡ. ʈʘʟʤʝʨ ʢʦʥʠ-

ʜʠʡ 70ï85Ĭ4ï5 ʤʢʤ. ʅʘ ʭʚʦʝ ʧʠʭʪʳ ʩʪʨʦʤʳ ʠʥʦʛʜʘ ʨʘʟʚʠʪʳ ʩʣʘʙʦ ʣʠʙʦ ʦʪʩʫʪʩʪʚʫ-

ʶʪ, ʠ ʩʧʦʨʦʚʤʝʩʪʠʣʠʱʘ-ʧʝʨʠʪʝʮʠʠ ʬʦʨʤʠʨʫʶʪʩʷ ʛʨʫʧʧʘʤʠ ʧʨʷʤʦ ʧʦʜ ʵʧʠʜʝʨʤʠ-

ʩʦʤ ʭʚʦʠ. ʈʘʟʚʠʪʠʝ Cryptosporium pinicola ʚʳʟʳʚʘʝʪ ʫʩʳʭʘʥʠʝ ʭʚʦʠ, ʘ ʧʨʠ ʩʠʣʴ-

ʥʦʤ ʧʦʨʘʞʝʥʠʠ ʪʘʢʞʝ ʠ ʚʝʪʚʝʡ.  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ʆʙʳʯʥʦ ʛʨʠʙ ʦʙʨʘʟʫʝʪ ʥʘ ʚʝʪʚʷʭ ʠ ʭʚʦʝ ʩʪʫʜʝʥʠ-

ʩʪʳʝ, ʚ ʩʫʭʦʤ ʚʠʜʝ ʪʚʝʨʜʳʝ ʩʢʦʧʣʝʥʠʷ ʩʧʦʨ-ʢʦʥʠʜʠʡ. ʇʦʩʢʦʣʴʢʫ ʩʧʦʨʳ ʛʨʠʙʘ 

ʦʢʨʫʞʝʥʳ ʩʣʠʟʴʶ, ʢʦʪʦʨʘʷ ʚ ʩʫʭʫʶ ʧʦʛʦʜʫ ʩʢʣʝʠʚʘʝʪ ʠʭ ʚ ʢʦʤʦʯʢʠ, ʪʦ ʚ ʚʦʜʝ 

ʩʣʠʟʴ ʥʘʙʫʭʘʝʪ, ʠ ʩʧʦʨʳ ʣʝʛʢʦ ʦʪʜʝʣʷʶʪʩʷ. ɺʩʣʝʜʩʪʚʠʝ ʪʘʢʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ ʩʧʦʨ ʛʨʠʙʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʨʠʦʜ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ. ɿʘʩʫʰʣʠʚʘʷ 

ʧʦʛʦʜʘ ʧʦʜʘʚʣʷʝʪ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʧʨʦʨʘʩʪʘʥʠʝ ʩʧʦʨ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 25ï30 ʦʉ ʠ ʧʨʠ ʥʘʣʠʯʠʠ ʢʘʧʝʣʴʥʦ-ʞʠʜʢʦʡ ʚʣʘʛʠ. ʆʧʘʩʥʳʤ ʜʣʷ 

ʟʘʨʘʞʝʥʠʷ ʧʝʨʠʦʜʦʤ ʥʫʞʥʦ ʩʯʠʪʘʪʴ ʧʝʨʚʳʡ ʤʝʩʷʮ ʧʦʷʚʣʝʥʠʷ ʤʦʣʦʜʦʡ ʭʚʦʠ, ʘ 

ʜʣʷ ʧʦʙʝʛʦʚ ï ʧʝʨʚʳʝ ʜʚʘ ʤʝʩʷʮʘ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʩʣʝʞʠʚʘʪʴ ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝ-

ʚʘʥʠʷ ʢʦʨʠʯʥʝʚʦʝ ʰʶʪʪʝ ʭʚʦʠ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ. ʃʦʢʘʣʴʥʦ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝ-

ʩʢʠʡ ʥʘʜʟʦʨ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʚ ʨʘʡʦʥʘʭ ʧʨʠʤʳʢʘʥʠʷ ʟʘʨʦʩʣʝʡ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘ-

ʥʠʢʘ ʠ ʥʘʩʘʞʜʝʥʠʡ ʧʠʭʪʳ ʣʠʙʦ ʜʨʫʛʠʭ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʚ ʉʘʭʘʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ 

ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ.  
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ˣ͔ͦͤ͘͡Έ ͔͔͙ͨͦ͗ͭͤ͡Ύ ͻ͍͙ͦ ͫͦͫͤ·. ̊ Ό͔ͭͭ ͻ͍͙ͦ  
(Needle cast fungus) 

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ ʛʨʠʙ Cyclaneusma minus (Butin) Di Cos-

mo, Peredo. et Minter. (=Naemocyclus minor Butin.) 

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Pinus sylvestris), ʩʦʩʥʘ ʯʝʨʥʘʷ 

(P. nigra), ʩʦʩʥʘ ʢʨʳʤʩʢʘʷ (P. ʨallasiana), ʩʦʩʥʘ ʧʠʮʫʥʜʩʢʘʷ (P. pithyusa).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʈʘʡʦʥ ʩʪʝʧʝʡ 

ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, ʈʦʩʪʦʚʩʢʘʷ 

ʦʙʣʘʩʪʴ), ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʛʦʨʥʳʡ ʨʘʡʦʥ (ʏʝʨʥʦʤʦʨʩʢʦʝ ʧʦʙʝʨʝʞʴʝ ʂʘʚʢʘʟʘ), 

ʉʨʝʜʥʝʩʠʙʠʨʩʢʠʡ ʧʦʜʪʘʝʞʥʦ-ʣʝʩʦʩʪʝʧʥʦʡ ʨʘʡʦʥ (ʶʛ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ), ʇʨʠ-

ʘʤʫʨʩʢʦ-ʇʨʠʤʦʨʩʢʠʡ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʡ ʨʘʡʦʥ (ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. Cyclaneusma minus ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚʦ ʤʥʦʛʠʭ 

ʨʘʡʦʥʘʭ ʤʠʨʘ ʠ ʟʘʩʝʣʷʝʪ ʙʦʣʝʝ 20 ʭʚʦʡʥʳʭ ʧʦʨʦʜ. ɺ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʚ ʟʥʘ-

ʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʨʘʞʘʶʪʩʷ ʩʦʩʥʘ ʞʝʣʪʘʷ (P. ponderosa), cʦʩʥʘ ʩʢʨʫʯʝʥʥʘʷ 

(P. contorta), ʩʦʩʥʘ ʩʤʦʣʠʩʪʘʷ (P. resinosa), ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ. ɻʨʠʙ ʥʘʡʜʝʥ ʚ 

ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ ʠ ʚ ʏʠʣʠ, ʛʜʝ ʧʦʨʘʞʘʝʪ ʩʦʩʥʫ ʣʫʯʠʩʪʫʶ (P. radiata). ɺ ɽʚʨʦʧʝ 

ʧʦʞʝʣʪʝʥʠʝ ʭʚʦʠ, ʚʳʟʳʚʘʝʤʦʝ Cyclaneusma minus, ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʐʚʝʮʠʠ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʡ ʖʛʦʩʣʘʚʠʠ, ʚ ɸʚʩʪʨʠʠ, ɻʝʨʤʘʥʠʠ, ʌʨʘʥʮʠʠ ʠ ʇʦʣʴʰʝ.  

ɹʦʣʝʟʥʴʶ ʧʦʨʘʞʘʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʠ ʩʦʩʥʘ ʯʝʨʥʘʷ. 

Cyclaneusma minus ʠʟʚʝʩʪʝʥ ʥʘ ʩʦʧʨʝʜʝʣʴʥʦʡ ʩ ʈʦʩʩʠʝʡ ʪʝʨʨʠʪʦʨʠʠ ï ʚ ʂʘʟʘʭ-

ʩʪʘʥʝ ʠ ʚ ʋʢʨʘʠʥʝ.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ɿʘʙʦʣʝʚʘʥʠʝ, ʚʳʟʳʚʘʝʤʦʝ Cyclaneusma minus, ʤʦʞʝʪ 

ʧʨʠʯʠʥʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʨʝʜ ʩʦʩʥʝ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʘ ʪʘʢʞʝ ʧʦʩʘʜʢʘʤ ʩʦʩʝʥ-

ʠʥʪʨʦʜʫʮʝʥʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʚʳʟʳʚʘʝʪ ʫʩʳʭʘʥʠʝ ʠ ʦʧʘʜʘʥʠʝ ʦʜʥʦ-ʜʚʫʭʣʝʪʥʝʡ 

ʭʚʦʠ. ʅʝʩʢʦʣʴʢʦ ʣʝʪ ʨʘʟʚʠʪʠʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʦʞʝʣʪʝʥʠʷ ʭʚʦʠ ʤʦʞʝʪ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʦʩʣʘʙʠʪʴ ʞʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʝʨʝʚʘ ʠ ʧʨʠʚʝʩʪʠ ʢ ʥʘʧʘʜʝʥʠʶ ʜʨʫʛʠʭ 

ʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ ʣʠʙʦ ʥʘʩʝʢʦʤʳʭ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʇʝʨʚʳʤ ʩʠʤʧʪʦʤʦʤ ʧʦʨʘʞʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʨʘʥʥʝʝ ʦʧʘʜʝʥʠʝ ʭʚʦʠ, ʦʙʳʯʥʦ ʫʩʠʣʠʚʘʶʱʝʝʩʷ ʚ ʢʦʥʮʝ ʣʝʪʘ. ʋʩʳʭʘʥʠʝ ʠ ʦʧʘ-

ʜʝʥʠʝ ʭʚʦʠ ʥʘʯʠʥʘʝʪʩʷ ʩ ʝʝ ʧʦʞʝʣʪʝʥʠʷ ï ʥʘ ʭʚʦʝ ʧʦʷʚʣʷʶʪʩʷ ʩʚʝʪʣʦ-ʟʝʣʝʥʳʝ, 

ʧʦʟʞʝ ʞʝʣʪʝʶʱʠʝ ʧʷʪʥʘ (ʨʠʩ. 88). ʇʦʩʪʝʧʝʥʥʦ ʧʷʪʥʘ ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʩʣʠʚʘʶʪ-

ʩ,̫ ʠ ʭʚʦʷ ʞʝʣʪʝʝʪ ʧʦʣʥʦʩʪʴʶ, ʟʘʪʝʤ ʧʨʠʦʙʨʝʪʘʝʪ ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ. ʅʘ ʫʩʦʭʰʝʡ 

ʭʚʦʝ ʬʦʨʤʠʨʫʶʪʩʷ ʧʣʦʜʦʚʳʝ ʪʝʣʘ ʛʨʠʙʘ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʭʚʦʠ. 

ʇʣʦʜʦʥʦʰʝʥʠʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 0,5 ʤʤ ʜʣʠʥʦʡ, ʚʳʭʦʜʷʪ ʠʟ ʨʘʟʨʳʚʦʚ ʵʧʠʜʝʨ-

ʤʠʩʘ ʭʚʦʠ ʠ ʚʳʛʣʷʜʷʪ ʢʘʢ ʞʝʣʪʳʝ, ʧʣʦʩʢʠʝ, ʦʚʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ï ʘʧʦʪʝʮʠʠ 

(ʨʠʩ. 89 ʠ 90). ɹʦʣʴʥʘʷ ʫʩʦʭʰʘʷ ʭʚʦʷ ʦʧʘʜʘʝʪ ʩ ʜʝʨʝʚʴʝʚ ʙʣʠʞʝ ʢ ʟʠʤʥʝʤʫ ʧʝ-

ʨʠʦʜʫ. ʅʦʚʘʷ ʠʥʬʝʢʮʠʷ ʚʦʟʤʦʞʥʘ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ ʙʣʘʛʦʧʨʠʷʪ-

ʥʳ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʳʜʝʣʝʥʠʷ ʩʧʦʨ. ʍʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʘʥʘʣʦʛʠʯʝʥ.  

ɺ 2003 ʛ. ʥʘ ʏʝʨʥʦʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʂʘʚʢʘʟʘ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʉʦʯʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʥʘʤʠ 

ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʧʦʞʝʣʪʝʥʠʝ ʭʚʦʠ ʫ ʩʦʩʝʥ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʧʠʮʫʥʜʩʢʦʡ. ɼʠʘʛ-

ʥʦʟ ʧʦʜʪʚʝʨʜʠʣ, ʯʪʦ ʭʚʦʶ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʧʦʨʘʞʘʣ Cyclaneusma minus 

(ɸʜʣʝʨʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ). ɻʨʠʙ ʦʙʨʘʟʫʝʪ ʥʘ ʭʚʦʝ ʦʢʨʫʛʣʳʝ, ʙʝʣʦʚʘʪʦ-ʩʝʨʳʝ 

ʧʣʦʜʦʥʦʰʝʥʠʷ-ʘʧʦʪʝʮʠʠ, ʨʘʟʨʳʚʘʶʱʠʝ ʵʧʠʜʝʨʤʠʩ ʭʚʦʠ. ʉʫʤʢʠ ʛʨʠʙʘ ʩʦʜʝʨʞʘʪ 
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ʥʠʪʝʚʠʜʥʳʝ, ʜʣʠʥʥʳʝ ʩ ʢʘʧʣʷʤʠ ʤʘʩʣʘ, ʢ ʚʝʨʭʥʝʤʫ ʢʦʥʮʫ ʫʪʦʣʱʸʥʥʳʝ ʩʧʦʨʳ, 

ʧʦ ʜʣʠʥʝ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʝ ʩʫʤʢʘʤ. ʉʫʤʢʠ ʙʫʣʘʚʦʚʠʜʥʳʝ, 90ï100Ĭ12ï14 ʤʢʤ 

ʜʣʠʥʦʡ, ʩ ʥʠʪʝʚʠʜʥʳʤʠ ʧʘʨʘʬʠʟʘʤʠ. ʈʘʟʚʠʪʠʝ ʛʨʠʙʘ ʚʳʟʳʚʘʣʦ ʫʩʳʭʘʥʠʝ ʠ 

ʦʧʘʜʝʥʠʝ ʭʚʦʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʥʠʯʝʩʪʚʘ.  

ɻʨʠʙ Cyclaneusma minus ʧʦʨʘʞʘʣ ʪʘʢʞʝ ʭʚʦʶ ʩʦʩʥʳ ʧʠʮʫʥʜʩʢʦʡ (ʃʘʟʘ-

ʨʝʚʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʚʨʝʞʜʸʥʥʘʷ ʛʨʠʙʦʤ ʭʚʦʷ ʞʝʣʪʝʝʪ, 

ʫʩʳʭʘʝʪ ʚʥʘʯʘʣʝ ʩ ʢʦʥʮʦʚ, ʧʦʢʨʳʚʘʝʪʩʷ ʧʷʪʥʘʤʠ, ʟʘʪʝʤ ʦʪʤʠʨʘʝʪ. ʇʣʦʜʦʥʦʰʝ-

ʥʠʷ ʛʨʠʙʘ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʭʚʦʠ. ʆʥʠ ʧʨʦʨʳʚʘʶʪ ʵʧʠʜʝʨʤʠʩ ʠ ʚʳʩʪʫ-

ʧʘʶʪ ʥʘʨʫʞʫ ʦʚʘʣʴʥʳʤʠ ʙʝʣʦ-ʞʸʣʪʳʤʠ ʜʠʩʢʘʤʠ, ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʥʘʧʦʤʠ-

ʥʘʶʱʠʤʠ ʩʧʦʨʦʥʦʰʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʨʞʘʚʯʠʥʥʳʭ ʛʨʠʙʦʚ. ʉʫʤʢʠ ʛʨʠʙʘ ʩʦʜʝʨʞʘʪ 

ʜʣʠʥʥʳʝ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʩʧʦʨʳ ʩ ʟʘʦʩʪʨʸʥʥʳʤʠ ʢʦʥʮʘʤʠ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʢʘʧʣʷʤʠ ʤʘʩʣʘ, 65ï70(75)Ĭ2 ʤʢʤ.  

ɺ 2006 ʛ. ʧʦʞʝʣʪʝʥʠʝ ʭʚʦʠ ʩʦʩʥʳ ʢʨʳʤʩʢʦʡ, ʚʳʟʚʘʥʥʦʝ ʛʨʠʙʦʤ Cycla-

neusma minus, ʦʙʥʘʨʫʞʝʥʦ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (ɺʝʰʝʥʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ). ʉʠʤ-

ʧʪʦʤʳ ʧʦʨʘʞʝʥʠʷ ʘʥʘʣʦʛʠʯʥʳ ʦʧʠʩʘʥʠʶ ʙʦʣʝʟʥʠ ʥʘ ʩʦʩʥʘʭ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʧʠ-

ʮʫʥʜʩʢʦʡ. 

ɺ ʩʦʩʥʷʢʘʭ ʇʨʠʝʥʠʩʝʡʩʢʦʡ ʉʠʙʠʨʠ (ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ) ʚ 2004 ʛ. ʩʦʙʨʘʥʳ 

ʦʙʨʘʟʮʳ ʧʦʨʘʞʸʥʥʦʡ ʭʚʦʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (ʟʘʧʦʚʝʜʥʠʢ çʉʪʦʣʙʳè, ɹʦʣʴ-

ʰʝʤʫʨʪʠʥʩʢʠʡ ʣʝʩʭʦʟ). ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʦʙʥʘ-

ʨʫʞʝʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʭʚʦʝ ʛʨʠʙʘ Cyclaneusma minus. ʇʣʦʜʦʥʦʰʝʥʠʷ-ʘʧʦʪʝʮʠʠ 

ʛʨʠʙʘ ʨʘʟʚʠʚʘʣʠʩʴ ʧʦʜ ʵʧʠʜʝʨʤʠʩʦʤ ʭʚʦʠ, ʟʘʪʝʤ ʧʨʦʨʳʚʘʣʠʩʴ ʥʘʨʫʞʫ ʩʚʝʪʣʦ-

ʩʝʨʳʤ ʣʠʙʦ ʧʝʩʯʘʥʦʛʦ ʮʚʝʪʘ ʜʠʩʢʦʤ. ʉʫʤʢʠ ʛʨʠʙʘ ʧʦʯʪʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, 85Ĭ10 

ʤʢʤ, ʩʦʜʝʨʞʘʪ ʜʣʠʥʥʳʝ ʩʧʦʨʳ ʩ ʟʘʦʩʪʨʸʥʥʳʤʠ ʢʦʥʮʘʤʠ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʢʘ-

ʧʣʷʤʠ ʤʘʩʣʘ. ʉʧʦʨʳ ʧʦ ʜʣʠʥʝ ʧʦʯʪʠ ʨʘʚʥʳ ʜʣʠʥʝ ʩʫʤʦʢ, ʧʨʷʤʳʝ ʣʠʙʦ ʠʟʦʛʥʫ-

ʪʳʝ. ʇʦʨʘʞʸʥʥʘʷ ʭʚʦʷ ʥʘ ʚʝʪʚʷʭ ʫʩʳʭʘʣʘ, ʩʪʘʥʦʚʷʩʴ ʩʝʨʦʡ. ʈʘʟʚʠʪʠʝ ʉ. minus 

ʥʘ ʩʦʩʥʝ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʇʨʠʝʥʠʩʝʡʩʢʦʡ ʉʠʙʠʨʠ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪ ʠʟ-

ʚʝʩʪʥʳʡ ʘʨʝʘʣ ʵʪʦʛʦ ʛʨʠʙʘ. ʆʥ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʪʘʢʞʝ ʚ ʧʠʪʦʤʥʠʢʘʭ (ʄʠʥʠʥʩʢʠʡ 

ʣʝʩʭʦʟ) ʥʘ ʭʚʦʝ ʢʝʜʨʘ ʩʠʙʠʨʩʢʦʛʦ. ɺ 2009 ʛ. Cyclaneusma minus ʙʳʣ ʥʘʡʜʝʥ ʥʘ 

ʦ. ʉʘʭʘʣʠʥ (ʦʢʨ. ʧ. ʂʨʘʩʥʦʛʦʨʩʢ), ʛʜʝ ʧʦʨʘʞʘʣ ʭʚʦʶ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ. ʇʦʨʘ-

ʞʝʥʥʘʷ ʭʚʦʷ ʞʝʣʪʝʝʪ ʠ ʫʩʳʭʘʝʪ, ʦʩʪʘʚʘʷʩʴ ʥʘ ʚʝʪʚʷʭ. ʇʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ 

ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʦʙʝʠʭ ʩʪʦʨʦʥʘʭ ʭʚʦʠ, ʨʘʩʧʦʣʘʛʘʷʩʴ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʠ-

ʥʦʢ. ɺʥʘʯʘʣʝ ʧʣʦʜʦʥʦʰʝʥʠʷ ʧʨʠʧʦʜʥʠʤʘʶʪ ʵʧʠʜʝʨʤʠʩ ʭʚʦʠ ʦʚʘʣʴʥʳʤʠ ʙʫʛʦʨ-

ʢʘʤʠ, ʟʘʪʝʤ, ʧʦ ʤʝʨʝ ʩʦʟʨʝʚʘʥʠʷ, ʚʳʭʦʜʷʪ ʥʘʨʫʞʫ ʯʝʨʝʟ ʧʨʦʜʦʣʴʥʫʶ ʪʨʝʱʠʥʫ 

ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʜʠʩʢʦʤ. ʉʫʤʢʠ ʚ ʫʩʣʦʚʠʷʭ ʦ. ʉʘʭʘʣʠʥ ʜʦ 100 ʤʢʤ ʜʣʠʥʦʡ, ʮʠʣʠʥ-

ʜʨʠʯʝʩʢʠʝ. ʉʧʦʨʳ ʜʣʠʥʥʳʝ, ʙʝʩʮʚʝʪʥʳʝ, ʚʝʨʝʪʝʥʦʚʠʜʥʳʝ, ʩ ʦʩʪʨʳʤʠ ʢʦʥʮʘʤʠ ʠ 

ʫʪʦʣʱʝʥʠʷʤʠ ʫ ʢʦʥʮʦʚ, ʠʟʦʛʥʫʪʳʝ ʩ ʢʘʧʣʷʤʠ ʤʘʩʣʘ ʠ 1ï2 ʥʝʷʩʥʳʤʠ ʧʝʨʝʛʦʨʦʜ-

ʢʘʤʠ, 75ï80Ĭ5 ʤʢʤ. ʇʘʨʘʬʠʟʳ ʥʠʪʝʚʠʜʥʳʝ, ʥʘ ʢʦʥʮʘʭ ʨʘʟʚʝʪʚʣʝʥʥʳʝ (ʨʠʩ. 91).  

ʉʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʶʞʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʛʨʠʙʘ-ʘʥʘʣʦʛʘ 

ï Cyclaneusma niveum (Pers.) Di Cosmo, Peredo et Minter. ʕʪʦʪ ʛʨʠʙ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʘʧʨʦʪʨʦʬʘ, ʩʝʣʷʱʝʛʦʩʷ ʥʘ ʫʞʝ ʦʪʤʝʨʰʝʡ ʭʚʦʝ. ʇʦ ʩʚʦʝʡ 

ʤʦʨʬʦʣʦʛʠʠ ʦʥ ʩʭʦʜʝʥ ʩ Cyclaneusma ʤinus, ʦʜʥʘʢʦ ʚʨʝʜʦʥʦʩʥʳʤ ʥʝ ʷʚʣʷʝʪʩʷ.  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ɿʘʨʘʞʝʥʠʝ ʭʚʦʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʧʦʨʘʤʠ, ʢʦʪʦ-

ʨʳʝ ʧʨʦʥʠʢʘʶʪ ʚ ʪʢʘʥʠ ʨʘʩʪʝʥʠʷ ʯʝʨʝʟ ʫʩʪʴʠʮʘ. ʉʦʟʨʝʚʘʥʠʝ ʠ ʨʘʩʩʝʠʚʘʥʠʝ 

ʩʧʦʨ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ, ʥʦ ʦʩʦʙʝʥʥʦ ʘʢʪʠʚʥʦ ʵʪʦ ʧʨʦʠʩʭʦ-

ʜʠʪ ʚʦ ʚʣʘʞʥʳʝ ʧʝʨʠʦʜʳ. ʇʨʠʟʥʘʢʠ ʙʦʣʝʟʥʠ ʥʘ ʭʚʦʝ ʧʦʷʚʣʷʶʪʩʷ ʯʝʨʝʟ 10ï15 ʤʝʩ. 
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ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ. ʇʣʦʜʦʚʳʝ ʪʝʣʘ ï ʘʧʦʪʝʮʠʠ ʨʘʟʚʠʚʘʶʪʩʷ ʥʘ ʭʚʦʝ ʜʦ ʠʣʠ ʧʦʩʣʝ 

ʝʝ ʦʧʘʜʝʥʠʷ.  

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʦʚʩʶʜʫ ʤʝʩʪʥʳʝ ʩʦʩʥʳ, ʨʘʩʪʫʱʠʝ ʚ ʭʚʦʡʥʳʭ ʣʝʩʘʭ ʩʝ-

ʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ, ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʳ ʢ ʟʘʙʦʣʝʚʘʥʠʶ. ʆʜʥʘʢʦ ʚʚʦʜʠʤʳʝ ʚ 

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʦʩʥʳ-ʠʥʪʨʦʜʫʮʝʥʪʳ, ʚʩʣʝʜʩʪʚʠʝ ʚʘʨʴʠʨʦʚʘʥʠʷ ʣʦʢʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʤʝʥʝʝ ʫʩʪʦʡʯʠʚʳ ʢ ʙʦʣʝʟʥʠ, ʯʝʤ ʘʙʦʨʠʛʝʥʥʳʝ ʩʦʩʥʳ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʅʝʦʙʭʦʜʠʤ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ 

ʟʘ ʣʝʩʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʠ ʚ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ. ʇʨʠ ʩʦʟʜʘʥʠʠ 

ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʥʝʦʙʭʦʜʠʤ ʢʦʥʪʨʦʣʴ ʟʘ ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ɺ ʩʣʫʯʘʝ ʟʥʘ-

ʯʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʬʫʥʛʠʮʠʜʦʚ. ɺ ʥʘʩʘʞʜʝʥʠ-

ʷʭ ʟʝʣʝʥʳʭ ʟʦʥ ʠ ʧʨʠ ʧʣʘʥʪʘʮʠʦʥʥʦʤ ʨʘʟʚʝʜʝʥʠʠ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʭʠʤʠʠ ʩ ʫʯʝʪʦʤ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʨʠʤʝʥʝʥʠʝ ʬʫʥʛʠʮʠʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʫʨʦ-

ʯʠʪʴ ʢ ʤʦʤʝʥʪʫ ʨʘʟʚʠʪʠʷ ʥʦʚʦʛʦ ʧʦʙʝʛʘ, ʧʦʚʪʦʨʝʥʠʝ ʦʙʨʘʙʦʪʢʠ ʚʦʟʤʦʞʥʦ ʯʝʨʝʟ 

2ï3 ʥʝʜ. ʧʦʩʣʝ ʧʝʨʚʦʡ ʦʙʨʘʙʦʪʢʠ. ʇʦʚʪʦʨʥʳʝ ʦʙʨʘʙʦʪʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳ, ʝʩʣʠ 

ʠʥʬʠʮʠʨʦʚʘʥʦ ʙʦʣʝʝ 20% ʜʝʨʝʚʴʝʚ. ɺʝʜʝʥʠʝ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʨʝʛʠʦʥʘʭ ʩ 

ʥʘʣʠʯʠʝʤ ʛʨʠʙʘ ï ʚʦʟʙʫʜʠʪʝʣʷ ʧʦʞʝʣʪʝʥʠʷ ʭʚʦʠ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʩʦʟʜʘʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʛʜʝ ʨʘʟʚʠʪʠʝ ʠʥʬʝʢʮʠʠ ʦʛʨʘʥʠʯʝʥʦ.  

ˣ͔ͦͤ͘͡Έ ͍ͯΎ͙͒͊ͤΎ ͍͔ͪ΄͙ͤͤ·ͻ ͔͎͍ͨͦ͋ͦ. ˨ ͙͙ͨͦ͒ͦ͘͡ 
(Shoot blight conifers. Diplodia tip blight)  

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ ʛʨʠʙ Diplodia pinea (Desm.) Kickx. (=D. 

cʦnigena Desm., D. pinastri Grove, Sphaeropsis sapinea (Fr.) Dyko et Sutton).  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (ʈinus sylvestris), ʩʦʩʥʘ ʯʝʨʥʘʷ 

(P. nigra), ʩʦʩʥʘ ʧʠʮʫʥʜʩʢʘʷ (P. pithyusa).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʈʘʡʦʥ ʭʚʦʡʥʦ-

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʊʚʝʨʩʢʘʷ, 

ʋʣʴʷʥʦʚʩʢʘʷ, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʠ), ʈʘʡʦʥ ʩʪʝʧʝʡ ʝʚʨʦʧʝʡʩʢʦʡ  ʯʘʩʪʠ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ), ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʛʦʨʥʳʡ ʨʘʡʦʥ (ʏʝʨ-

ʥʦʤʦʨʩʢʦʝ ʧʦʙʝʨʝʞʴʝ ʂʘʚʢʘʟʘ), ʉʨʝʜʥʝʩʠʙʠʨʩʢʠʡ ʧʦʜʪʘʝʞʥʦ-ʣʝʩʦʩʪʝʧʥʦʡ ʨʘʡ-

ʦʥ (ʶʛ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ʀʟʚʝʩʪʥʳʡ ʘʨʝʘʣ D. pinea ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢ. 

ʕʪʦʪ ʛʨʠʙ ʥʘʡʜʝʥ ʚ ɸʬʨʠʢʝ, ɸʟʠʠ (ʂʠʪʘʡ, ʀʥʜʠʷ, ʊʫʨʮʠʷ), ɸʚʩʪʨʘʣʠʠ, ʅʦʚʦʡ ɿʝ-

ʣʘʥʜʠʠ, ɽʚʨʦʧʝ, ʎʝʥʪʨʘʣʴʥʦʡ ʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ, ʂʘʥʘʜʝ, ʛʜʝ ʧʦʨʘʞʘʝʪ ʤʥʦ-

ʛʠʝ ʚʠʜʳ Abies, Cupressus, Larix, Pinus, Picea, ʘ ʪʘʢʞʝ Thuja orientalis, Juniperus 

communis, Pseudotsuga menziesii, Cedrus deodara. Diplodia pinea ʥʘʡʜʝʥ ʪʘʢʞʝ ʚ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʈʦʩʩʠʝʡ ʋʢʨʘʠʥʝ, ʂʘʟʘʭʩʪʘʥʝ ʠ ɻʨʫʟʠʠ.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. Diplodia pinea ʩʧʦʩʦʙʝʥ ʚʳʟʚʘʪʴ ʙʦʣʝʟʥʴ ʚʝʨʰʠʥʥʳʭ ʠ 

ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ ʥʘ ʚʩʝʭ ʯʘʩʪʷʭ ʢʨʦʥʳ ʜʝʨʝʚʘ ʠ ʥʘ ʚʩʝʭ ʞʠʟʥʝʥʥʳʭ ʩʪʘʜʠʷʭ ʝʛʦ 

ʨʘʟʚʠʪʠʷ. ɺ ʤʦʣʦʜʥʷʢʘʭ ʠ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʝʡ ʤʦʞʝʪ ʠʤʝʪʴ 

ʨʘʟʨʫʰʠʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʅʘ ʜʝʨʝʚʴʷʭ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟ-

ʥʠ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʷʟʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʚʠʪʠʶ ʛʥʠʣʠ. ɺʨʝʜʦʥʦʩʥʦʩʪʴ ʙʦʣʝʟ-

ʥʠ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʢʘʢ ʚ ʤʦʣʦʜʥʷʢʘʭ, ʪʘʢ ʠ ʫ ʚʟʨʦʩʣʳʭ ʜʝʨʝʚʴʝʚ ʚ ʩʣʫʯʘʷʭ 

ʜʝʬʠʮʠʪʘ ʚʣʘʛʠ ʠ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʢʦʥʢʫʨʠʨʫʶʱʝʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.  
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ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʄʝʨʪʚʘʷ ʢʦʨʠʯʥʝʚʘʷ ʭʚʦʷ ʥʘ ʢʦʥʮʘʭ ʧʦʙʝ-

ʛʦʚ ʠ ʩʦʩʥʦʚʳʭ ʚʝʪʚʷʭ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ. ʅʝʩʢʦʣʴʢʦ ʢʦʨʠʯ-

ʥʝʚʳʭ ʭʚʦʠʥʦʢ ʚ ʧʫʯʢʘʭ ʭʚʦʠ ʥʘ ʧʦʙʝʛʘʭ ʪʝʢʫʱʝʛʦ ʛʦʜʘ ï ʧʝʨʚʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ 

ʚʝʨʦʷʪʥʦʛʦ ʧʦʨʘʞʝʥʠʷ. ɺ ʩʣʫʯʘʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʤʦʣʦʜʘʷ ʭʚʦʷ ʧʨʝʢʨʘʱʘʝʪ 

ʨʦʩʪ ʠ ʚʳʛʣʷʜʠʪ ʯʘʭʣʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʦʡ ʭʚʦʝʡ. ɿʘʨʘʞʝʥʥʳʝ ʧʦʙʝʛʠ ʫ 

ʤʦʣʦʜʳʭ ʜʝʨʝʚʴʝʚ ʤʦʛʫʪ ʧʦʛʠʙʥʫʪʴ ʧʨʝʞʜʝ, ʯʝʤ ʭʚʦʷ ʧʦʣʥʦʩʪʴʶ ʦʪʨʘʩʪʝʪ, ʥʘ 

ʪʘʢʠʭ ʧʦʙʝʛʘʭ ʟʘʤʝʪʥʳ ʢʘʧʝʣʴʢʠ ʩʤʦʣʳ. ʇʦʷʚʣʷʶʱʠʝʩʷ ʥʘ ʚʝʪʚʷʭ ʠ ʩʪʝʙʣʷʭ ʷʟ-

ʚʳ ʚʳʜʝʣʷʶʪ ʩʤʦʣʫ, ʜʨʝʚʝʩʠʥʘ ʥʠʞʝ ʷʟʚʳ ʧʨʦʧʠʪʳʚʘʝʪʩʷ ʩʤʦʣʦʡ, ʘ ʟʘʢʫʧʦʨʢʘ 

ʪʨʘʭʝʠʜ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʩʳʭʘʥʠʶ ʯʘʩʪʝʡ ʜʝʨʝʚʘ (ʚʝʪʚʠ, ʧʦʙʝʛʠ), ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʭ ʚʳʰʝ ʷʟʚʳ (ʨʠʩ. 92). ʆʩʚʦʝʥʠʝ ʛʨʠʙʦʤ ʟʘʙʦʣʦʥʠ ʚʝʪʚʝʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 

ʢ ʧʦʷʚʣʝʥʠʶ ʫʯʘʩʪʢʦʚ, ʦʢʨʘʰʝʥʥʳʭ ʚ ʩʠʥʠʡ ʣʠʙʦ ʯʝʨʥʳʡ ʮʚʝʪ. ʇʣʦʜʦʥʦʰʝʥʠʷ 

Diplodia pinea ʦʙʨʘʟʫʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʢʦʥʫʩʘ ʥʘʨʘʩʪʘʥʠʷ ʧʦʙʝʛʘ, ʥʘ ʚʝʪʚʷʭ ï ʥʘ 

ʚʝʨʰʠʥʝ ʠ ʙʦʢʦʚʳʭ ʧʦʙʝʛʘʭ. ʇʣʦʜʦʥʦʰʝʥʠʷ ï ʧʠʢʥʠʜʳ ʯʝʨʥʳʝ, ʩ ʢʦʨʦʪʢʠʤ 

ʫʩʪʴʠʮʝʤ, ʢʦʪʦʨʦʝ ʚʳʭʦʜʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʪʢʘʥʝʡ ʨʘʩʪʝʥʠʷ-ʭʦʟʷʠʥʘ (ʨʠʩ. 93). 

ʄʦʣʦʜʳʝ ʩʧʦʨʳ-ʢʦʥʠʜʠʠ ʙʝʩʮʚʝʪʥʳʝ, ʚ ʟʨʝʣʦʩʪʠ ʩʪʘʥʦʚʷʪʩʷ ʢʦʨʠʯʥʝʚʳʤʠ, 

ʦʙʳʯʥʦ ʦʜʥʦʢʣʝʪʦʯʥʳʝ, ʠʥʦʛʜʘ ʩ ʧʝʨʝʛʦʨʦʜʢʦʡ. ʇʨʠ ʚʣʘʞʥʦʡ ʧʦʛʦʜʝ ʢʦʥʠʜʠʠ 

ʚʳʜʝʣʷʶʪʩʷ ʢʦʨʠʯʥʝʚʦʡ ʤʘʩʩʦʡ ʚʦʢʨʫʛ ʧʣʦʜʦʚʦʛʦ ʪʝʣʘ. ʉʧʦʨʦʥʦʰʝʥʠʷ Diplodia 

pinea ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʚ ʣʫʧʫ ʫ ʦʩʥʦʚʘʥʠʷ ʭʚʦʠ, ʦʩʦʙʝʥʥʦ ʧʦʜ ʧʣʝʥʯʘʪʳʤ 

ʚʣʘʛʘʣʠʱʝʤ ʧʫʯʢʦʚ ʭʚʦʠ. 

ʍʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ʫʚʷʜʘʥʠʷ ʚʝʨʰʠʥʥʳʭ ʧʦʙʝʛʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 
ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʘʥʘʣʦʛʠʯʝʥ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ D. pinea ʦʙʥʘ-
ʨʫʞʝʥ ʥʘʤʠ ʚ ʜʦʩʪʘʪʦʯʥʦ ʫʜʘʣʸʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ. ʊʘʢ, ʚ ʩʝʥ-
ʪʷʙʨʝ 2001 ʛ. D. pinea ʥʘʡʜʝʥ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ʂʨʘʩʥʦʜʘʨʘ ʥʘ ʧʦʙʝʛʘʭ ʩʦʩʥʳ 
ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʯʸʨʥʦʡ. ʅʘ ʏʝʨʥʦʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʂʘʚ-
ʢʘʟʘ (ʦʢʨ. ʛ. ɸʜʣʝʨ, ʉʦʯʠ, ʧ. ʃʘʟʘʨʝʚʩʢʠʡ) D. pinea ʥʘʡʜʝʥ ʚ ʠʶʥʝ 2002 ʛ. ɺ ʵʪʦʤ 
ʨʝʛʠʦʥʝ ʛʨʠʙ ʧʦʨʘʞʘʝʪ ʩʝʢʚʦʡʶ ʚʝʯʥʦʟʝʣʸʥʫʶ, ʪʠʩ ʷʛʦʜʥʳʡ, ʢʠʧʘʨʠʩ, ʢʝʜʨ ʣʠ-
ʚʘʥʩʢʠʡ, ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʫʶ ʠ ʧʠʮʫʥʜʩʢʫʶ. ɺ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ D. pi-
nea ʥʘʡʜʝʥ ʥʘʤʠ ʚ 2003 ʛ. ʥʘ ʩʦʩʥʝ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ʊʚʝʨ-
ʩʢʦʡ, ʋʣʴʷʥʦʚʩʢʦʡ ʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ. ɺ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʦʩʘʜʢʘʭ ʩʦ-
ʩʥʳ (ɹʝʞʝʮʢʠʡ ʣʝʩʭʦʟ) ʛʨʠʙ ʚʳʟʳʚʘʝʪ ʛʠʙʝʣʴ ʠ ʦʧʘʜʝʥʠʝ ʭʚʦʠ, ʘ ʪʘʢʞʝ ʫʩʳʭʘ-
ʥʠʝ ʚʝʪʚʝʡ. ɺ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ D. pinea ʧʦʚʨʝʞʜʘʝʪ ʪʘʢʞʝ ʩʦʩʥʫ ʯʸʨʥʫʶ ʚ 
ʦʟʝʣʝʥʠʪʝʣʴʥʳʭ ʧʦʩʘʜʢʘʭ. ʈʘʟʚʠʪʠʝ ʛʨʠʙʘ ʦʙʥʘʨʫʞʝʥʦ ʥʘʤʠ ʥʘ ʦʙʨʘʟʮʘʭ ʩʦʩʥʳ 
ʦʙrʢʥʦʚʝʥʥʦʡ, ʩʦʙʨʘʥʥʳʭ ʚ ʠʶʣʝ 2004 ʛ. ʚ ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ (ʥʘʮʠʦʥʘʣʴʥʳʡ 
ʧʘʨʢ çʐʫʰʝʥʩʢʠʡ ʙʦʨè).  

ʅʘʠʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʳ ʩʠʤʧʪʦʤʳ ʧʦʨʘʞʝʥʠʷ D. pinea ʩʦʩʝʥ ʦʙʳʢʥʦʚʝʥ-
ʥʦʡ ʠ ʯʸʨʥʦʡ. ɻʨʠʙʦʤ ʟʘʩʝʣʷʶʪʩʷ ʚʝʨʰʠʥʥʳʝ ʧʦʙʝʛʠ ʩʦʩʝʥ. ʇʣʦʜʦʥʦʰʝʥʠʷ 
ʛʨʠʙʘ ʨʘʟʚʠʚʘʶʪʩʷ ʛʨʫʧʧʘʤʠ ʫ ʦʩʥʦʚʘʥʠʷ ʧʫʯʢʦʚ ʭʚʦʠ. ʇʠʢʥʠʜʳ ʦʢʨʫʛʣʳʝ, ʯʸʨ-
ʥʳʝ, ʢʨʫʧʥʳʝ. ʂʦʥʠʜʠʠ ʦʚʘʣʴʥʳʝ, ʢʦʨʠʯʥʝʚʳʝ, ʠʥʦʛʜʘ ʩ 1 ʧʝʨʝʛʦʨʦʜʢʦʡ, 26ï
35(40)Ĭ13(11)ï15 ʤʢʤ.  

ɺ ʧʠʢʥʠʜʘʭ ʚʤʝʩʪʝ ʩʦ ʟʨʝʣʳʤʠ ʩʦʜʝʨʞʘʪʩʷ ʤʦʣʦʜʳʝ ʙʝʩʮʚʝʪʥʳʝ ʢʦʥʠʜʠʠ 
ʩ ʟʝʨʥʠʩʪʳʤ ʩʦʜʝʨʞʠʤʳʤ (ʨʠʩ. 94 ʠ 95). ʋ ʩʦʩʥʳ ʯʸʨʥʦʡ ʛʨʠʙ ʚʳʟʳʚʘʝʪ ʧʦʨʘ-
ʞʝʥʠʝ ʚʝʪʚʝʡ ʠ ʭʚʦʠ. ʍʚʦʷ ʫʩʳʭʘʝʪ, ʧʨʠʦʙʨʝʪʘʷ ʢʦʨʠʯʥʝʚʫʶ ʦʢʨʘʩʢʫ. ʇʠʢʥʠʜʳ 
ʛʨʠʙʘ ʧʨʦʨʳʚʘʶʪʩʷ ʩʢʚʦʟʴ ʵʧʠʜʝʨʤʠʩ ʭʚʦʠ ʠ ʢʦʨʫ ʚʝʪʚʝʡ ʦʜʠʥʦʯʥʦ ʠ ʛʨʫʧʧʘʤʠ. 
ʂʦʥʠʜʠʠ ʦʙʠʣʴʥʳʝ, ʚʳʩʳʧʘʶʪʩʷ ʠʟ ʧʠʢʥʠʜ ʚ ʚʠʜʝ ʯʸʨʥʦʛʦ ʧʦʨʦʰʢʘ.  

ʅʘ ʭʚʦʝ ʩʦʩʝʥ ʚ ʫʩʣʦʚʠʷʭ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ (ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʐʫʰʝʥ-

ʩʢʠʡ ʙʦʨè) ʛʨʠʙ ʬʦʨʤʠʨʫʝʪ ʦʯʝʥʴ ʢʨʫʧʥʳʝ ʯʸʨʥʳʝ ʧʠʢʥʠʜʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ 

ʧʦʙʝʛʘʭ ʠ ʫ ʦʩʥʦʚʘʥʠʷ ʭʚʦʠ ʦʜʠʥʦʯʥʦ ʠʣʠ ʛʨʫʧʧʘʤʠ. ʇʠʢʥʠʜʳ ʟʘʧʦʣʥʝʥʳ ʢʨʫʧ-

ʥʳʤʠ ʢʦʨʠʯʥʝʚʳʤʠ ʦʚʘʣʴʥʳʤʠ ʢʦʥʠʜʠʷʤʠ, ʚʥʘʯʘʣʝ ʙʝʟ ʧʝʨʝʛʦʨʦʜʦʢ, ʟʘʪʝʤ ʩ 

ʦʜʥʦʡ ʧʝʨʝʛʦʨʦʜʢʦʡ, ʩ ʟʝʨʥʠʩʪʳʤ ʩʦʜʝʨʞʠʤʳʤ ʣʠʙʦ ʢʘʧʣʷʤʠ ʤʘʩʣʘ. ʅʘ ʭʚʦʝ 
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ʚʟʨʦʩʣʳʭ ʩʦʩʝʥ ʨʘʟʤʝʨ ʢʦʥʠʜʠʡ ï 37ï45Ĭ15ï18 ʤʢʤ, ʥʘ ʚʝʪʚʷʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʧʦʜʨʦʩʪʘ ʩʦʩʥʳ ï 32ï40Ĭ15 ʤʢʤ. ʉʦʚʤʝʩʪʥʦ ʩ ʦʢʨʘʰʝʥʥʳʤʠ ʟʨʝʣʳʤʠ ʢʦʥʠʜʠʷ-

ʤʠ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʧʠʢʥʠʜʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʦʣʦʜʳʝ ʙʝʩ-

ʮʚʝʪʥʳʝ ʢʦʥʠʜʠʠ. ʈʘʟʚʠʪʠʝ ʛʨʠʙʘ ʥʘ ʭʚʦʝ ʠ ʚʝʪʚʷʭ ʚʳʟʳʚʘʝʪ ʛʠʙʝʣʴ ʭʚʦʠ ʠ 

ʫʩʳʭʘʥʠʝ ʚʝʪʚʝʡ. ʅʘʭʦʞʜʝʥʠʝ D. pinea ʚ ʨʘʟʣʠʯʥʳʭ, ʧʦʨʦʶ ʦʪʜʘʣʸʥʥʳʭ ʨʝʛʠʦ-

ʥʘʭ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʶʛʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪ ʘʨʝ-

ʘʣ ʵʪʦʛʦ ʬʠʪʦʧʘʪʦʛʝʥʥʦʛʦ ʛʨʠʙʘ.  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ɻʨʠʙ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʥʘ ʭʚʦʝ, ʚʝʪʢʘʭ, 

ʫ ʦʩʥʦʚʘʥʠʷ ʧʫʯʢʦʚ ʭʚʦʠ. ʅʝʙʦʣʴʰʠʝ ʯʝʨʥʳʝ ʛʨʫʧʧʳ ʧʣʦʜʦʚʳʭ ʪʝʣ ʬʦʨʤʠʨʫʶʪ-

ʩʷ ʚ ʪʝʯʝʥʠʝ ʚʝʩʥʳ ʣʠʙʦ ʚʥʘʯʘʣʝ ʣʝʪʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʭʚʦʝ ʣʠʙʦ ʧʦʜ ʧʦ-

ʢʨʦʚʥʳʤʠ ʯʝʰʫʷʤʠ ʧʫʯʢʘ ʭʚʦʠ. ʂʦʨʠʯʥʝʚʳʝ ʦʚʘʣʴʥʳʝ ʩʧʦʨʳ-ʢʦʥʠʜʠʠ, ʚʳʜʝ-

ʣʷʶʱʠʝʩʷ ʯʝʨʝʟ ʫʩʪʴʠʮʝ ʧʠʢʥʠʜʳ, ʤʦʛʫʪ ʨʘʟʥʦʩʠʪʴʩʷ ʚʝʪʨʦʤ, ʜʦʞʜʷʤʠ, ʥʘʩʝ-

ʢʦʤʳʤʠ. ʅʝʢʦʪʦʨʳʝ ʩʧʦʨʳ ʧʦʧʘʜʘʶʪ ʥʘ ʤʦʣʦʜʫʶ ʭʚʦʶ ʪʝʢʫʱʝʛʦ ʛʦʜʘ, ʧʨʦʨʘʩ-

ʪʘʶʪ ʩʢʚʦʟʴ ʫʩʪʴʠʮʘ, ʠ ʤʠʮʝʣʠʡ ʜʘʣʝʝ ʨʘʟʚʠʚʘʝʪʩʷ ʢ ʦʩʥʦʚʘʥʠʶ ʭʚʦʠ. ʅʝʢʨʦʟ 

ʪʢʘʥʝʡ ʭʚʦʠ ʦʙʨʘʟʫʝʪʩʷ ʚʦʢʨʫʛ ʤʝʩʪʘ ʧʨʦʨʘʩʪʘʥʠʷ ʩʧʦʨʳ. ɼʘʣʴʥʝʡʰʝʝ ʧʨʦʥʠʢ-

ʥʦʚʝʥʠʝ ʛʨʠʙʘ ʚ ʚʝʪʚʴ ʧʨʠʚʦʜʠʪ ʢ ʫʚʷʜʘʥʠʶ ʚʝʨʰʠʥʳ ʧʦʙʝʛʘ ʠ ʨʘʟʚʠʪʠʶ ʷʟʚ ʥʘ 

ʚʝʪʚʷʭ.  ʀʥʬʝʢʮʠʷ ʤʦʞʝʪ ʧʨʦʥʠʢʘʪʴ ʪʘʢʞʝ ʯʝʨʝʟ ʨʘʥʳ ʥʘ ʚʝʪʚʷʭ, ʚʳʟʚʘʥ-

ʥʳʝ ʥʘʩʝʢʦʤʳʤʠ, ʛʨʘʜʦʤ ʠ ʠʥʳʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ. ɹʦʣʝʟʥ ɹʙr -

ʩʪʨʦ ʧʨʦʛʨʝʩʩʠʨʫʝʪ ʧʦʩʣʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʩʧʦʨʘʤʠ, ʦʜʥʘʢʦ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʙʦʣʝʟʥʴ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ.  

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʙʦʣʝʟʥʠ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʳʭ ʥʘʩʘʞ-

ʜʝʥʠʷʭ ʧʨʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ (ʟʘʩʫ-

ʭʘ, ʟʘʤʦʨʦʟʢʠ) ʣʠʙʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠ ʟʘʛʦʪʦʚʢʝ ʣʝʩʘ ʤʝʪʦʜʦʚ, ʧʨʠʚʦʜʷ-

ʱʠʭ ʢ ʧʦʚʨʝʞʜʝʥʠʷʤ ʢʦʨʳ, ʚʝʪʚʝʡ, ʢʦʨʥʝʡ ʠ ʪ. ʜ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʚ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ʠ ʥʘ ʧʣʘʥʪʘʮʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʧʦʣʠʚ ʚʦ 

ʚʨʝʤʷ ʩʫʭʠʭ ʧʝʨʠʦʜʦʚ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ, ʧʦʜʢʦʨʤʢʫ ʢʦʤʧʣʝʢʩʥʳʤʠ ʫʜʦʙ-

ʨʝʥʠʷʤʠ. ʇʨʠ ʨʘʟʚʠʪʠʠ ʙʦʣʝʟʥʠ ʫʚʷʜʘʥʠʷ ʚʝʨʰʠʥʥʳʭ ʧʦʙʝʛʦʚ ʚʦʟʤʦʞʥʦ ʦʜʥʦ-

ʪʨʝʭʢʨʘʪʥʦʝ ʦʧʨʳʩʢʠʚʘʥʠʝ ʩʠʩʪʝʤʥʳʤʠ ʬʫʥʛʠʮʠʜʘʤʠ. ʉʨʦʢʠ ʧʨʠʤʝʥʝʥʠʷ ʬʫʥ-

ʛʠʮʠʜʦʚ ʜʦʣʞʥʳ ʩʦʚʧʘʜʘʪʴ ʩ ʥʘʯʘʣʦʤ ʨʦʩʪʘ ʥʦʚʦʡ ʭʚʦʠ ʥʘ ʧʦʙʝʛʘʭ, ʧʨʠʤʝʨʥʦ ʚ 

ʘʧʨʝʣʝ ï ʥʘʯʘʣʝ ʤʘ.̫  

˽Ύ͙ͭͤͫͭ·͚ ͎ͦ͗ͦ ͻ͍͙ͦ. ˴ ͪ͊ͫͤ͊Ύ ͨΎ͙ͭͤͫͭͦͫͭΈ  
(Dothistroma needle blight, red band disease) 

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ ʛʨʠʙ Dothistroma septospora (Dorog.) 

Morelet (=Dothistroma pini Hulb., Cytosporina septospora Dorog.).  

ʊʝʣʝʦʤʦʨʬʘ: Mycosphaerella pini Rostr, ap. Munk. (= Scirria pini Funk. et Parker).  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Pinus sylvestris), ʢʝʜʨʦʚʘʷ ʩʠ-

ʙʠʨʩʢʘʷ (P. sibirica), ʢʨʳʤʩʢʘʷ (P. pallasiana), ʧʠʮʫʥʜʩʢʘʷ (P. pithyusa), ʯʝʨʥʘʷ 

(P. nigra).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʇʷʪʥʠʩʪʳʡ ʦʞʦʛ 

ʭʚʦʠ ʦʙʥʘʨʫʞʝʥ ʚ ʈʘʡʦʥʝ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʈʝʩʧʫʙʣʠʢʘ ʄʘʨʠʡ ʕʣ, ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʄʘʨʠʡ 

ʏʦʜʨʘè), ʈʘʡʦʥʝ ʩʪʝʧʝʡ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʈʦʩʪʦʚʩʢʘʷ 

ʦʙʣʘʩʪʴ), ʣʝʩʦʩʪʝʧʥʦʤ ʨʘʡʦʥʝ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʟʘ-
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ʧʦʚʝʜʥʠʢ çʗʩʥʘʷ ʇʦʣʷʥʘè), ʉʨʝʜʥʝʩʠʙʠʨʩʢʦʤ ʧʦʜʪʘʝʞʥʦ-ʣʝʩʦʩʪʝʧʥʦʤ ʨʘʡʦʥʝ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʶʛ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ, ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʐʫʰʝʥ-

ʩʢʠʡ ʙʦʨè), ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤ ʣʝʩʥʦʤ ʛʦʨʥʦʤ ʨʘʡʦʥʝ (ʉʦʯʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ, ʏʝʨʥʦʤʦʨʩʢʦʝ ʧʦʙʝʨʝʞʴʝ ʂʘʚʢʘʟʘ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ɿʘʙʦʣʝʚʘʥʠʝ, ʠʟʚʝʩʪʥʦʝ ʢʘʢ ʧʷʪʥʠʩʪʳʡ ʦʞʦʛ 

ʭʚʦʠ, ʠʣʠ ʢʨʘʩʥʘʷ ʧʷʪʥʠʩʪʦʩʪʴ, ʚʨʝʜʦʥʦʩʥʦ ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚʦ ʤʥʦʛʠʭ 

ʨʘʡʦʥʘʭ ʤʠʨʘ (ʉʝʚʝʨʥʘʷ ʠ ʖʞʥʘʷ ɸʤʝʨʠʢʘ, ɸʬʨʠʢʘ, ɸʟʠʷ, ɽʚʨʦʧʘ). ɺ ɽʚʨʦʧʝ 

D. septospora ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ 1967 ʛ. ʍʦʟʷʝʚʘʤʠ ʛʨʠʙʘ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ 59 ʚʠ-

ʜʦʚ p. Pinus, ʘ ʪʘʢʞʝ ʚʠʜʳ Larix, Pseudotsuga.  

ʀʟ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʧʦʨʘʞʘʶʪʩʷ ʩʦʩʥʘ 

ʞʝʣʪʘʷ (Pinus ponderosa), ʩʦʩʥʘ ʚʝʣʠʯʝʩʪʚʝʥʥʘʷ (P. radiate), ʩʦʩʥʘ ʯʝʨʥʘʷ (P. 

nigra), ʩʦʩʥʘ ʩʢʨʫʯʝʥʥʘʷ (P. contorta).  

ʅʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʈʦʩʩʠʝʡ ʪʝʨʨʠʪʦʨʠʷʭ Dothistroma septospora ʙʳʣ 

ʥʘʡʜʝʥ ʚ ʂʘʟʘʭʩʪʘʥʝ (ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʨʘʡʦʥ), ɻʨʫʟʠʠ ʠ ʚ ʋʢʨʘʠʥʝ (ʂʨʳʤ).  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ʇʷʪʥʠʩʪʳʡ ʦʞʦʛ ʭʚʦʠ ï ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʙʦʣʝʟʥʴ 

ʣʝʩʥʳʭ ʧʦʨʦʜ, ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪ ʩʝʨʴʝʟʥʦʝ ʧʦʨʘʞʝʥʠʝ ʠ ʦʧʘʜʝʥʠʝ ʭʚʦʠ ʤʥʦʛʠʭ 

ʭʚʦʡʥʳʭ ʧʦʨʦʜ. ɻʨʠʙ Dothistroma septospora ʧʦʨʘʞʘʝʪ ʭʚʦʶ, ʧʨʠʚʦʜʷ ʢ ʥʝʢʨʦʪʠ-

ʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʷʤ, ʦʪʤʠʨʘʥʠʶ ʭʚʦʠ ʠ ʫʤʝʥʴʰʝʥʠʶ ʧʨʠʨʦʩʪʘ ʜʨʝʚʝʩʠʥʳ. 

ʇʷʪʥʠʩʪʳʡ ʦʞʦʛ ʭʚʦʠ ʦʧʘʩʝʥ, ʚ ʦʩʥʦʚʥʦʤ, ʜʣʷ ʤʦʣʦʜʳʭ ʜʝʨʝʚʴʝʚ ï ʝʩʪʝʩʪʚʝʥ-

ʥʦʛʦ ʧʦʜʨʦʩʪʘ, ʭʚʦʡʥʳʭ ʢʫʣʴʪʫʨ. ʄʦʛʫʪ ʙʳʪʴ ʩʠʣʴʥʦ ʧʦʚʨʝʞʜʝʥʳ ʚʟʨʦʩʣʳʝ ʜʝ-

ʨʝʚʴʷ ʩ ʥʠʟʢʦʡ ʢʨʦʥʦʡ. ɺ ʩʣʫʯʘʝ ʩʠʣʴʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʜʝʨʝʚʴʷ ʤʦʛʫʪ ʧʦʪʝʨʷʪʴ 

ʭʚʦʶ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʢʨʦʥʳ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʛʠʙʝʣʴ ʚʟʨʦʩʣʳʭ ʜʝʨʝʚʴʝʚ, ʧʦ-

ʨʘʞʝʥʥʳʭ ʧʷʪʥʠʩʪʳʤ ʦʞʦʛʦʤ, ʥʝ ʥʘʙʣʶʜʘʣʘʩʴ, ʦʜʥʘʢʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʧʦʪʝʨʷ 

ʭʚʦʠ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʜʝʨʝʚʴʷ ʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳʤʠ ʢ ʧʦʨʘʞʝʥʠʶ ʜʨʫʛʠʤʠ 

ʚʨʝʜʠʪʝʣʷʤʠ (ʙʦʣʝʟʥʝʪʚʦʨʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʥʘʩʝʢʦʤʳʝ) ʠʣʠ ʘʙʠʦʪʠʯʝʩʢʠ-

ʤʠ ʬʘʢʪʦʨʘʤʠ (ʟʠʤʥʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʠʣʠ ʟʘʩʫʭʠ). ɺ ʩʣʫʯʘʝ ʚʩʧʳʰʝʢ ʧʷʪʥʠʩʪʦʛʦ 

ʦʞʦʛʘ ʭʚʦʠ ʤʦʞʝʪ ʧʦʛʠʙʥʫʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʜʨʦʩʪʘ. 

ɽʩʣʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʠʥʬʝʢʮʠʠ, ʙʦʣʝʟʥʴ ʤʦʞʝʪ 

ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʠ ʚʳʟʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ. ʇʦʨʘʞʝʥʠʝ 

ʜʝʨʝʚʘ ʧʷʪʥʠʩʪʳʤ ʦʞʦʛʦʤ ʠ ʦʧʘʜʝʥʠʝ ʭʚʦʠ ʥʘ 25% ʩʦʢʨʘʱʘʣʦ ʨʘʜʠʘʣʴʥʳʡ 

ʧʨʠʨʦʩʪ, ʦʧʘʜʝʥʠʝ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʭʚʦʠ ʚ ʢʨʦʥʝ ʩʦʢʨʘʱʘʣʦ ʧʨʠʨʦʩʪ ʧʦ ʚʳʩʦʪʝ 

ʧʨʠʤʝʨʥʦ ʥʘ 10% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤ ʜʝʨʝʚʦʤ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʇʨʠʟʥʘʢʠ ʧʦʨʘʞʝʥʠʷ ʟʘʤʝʪʥʳ ʥʘ ʦʜʥʦʣʝʪ-

ʥʝʡ ʠ ʜʚʫʭʣʝʪʥʝʡ ʭʚʦʝ. ʅʘʯʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ï ʩʣʘʙʳʝ ʞʝʣʪʳʝ ʠ ʢʦʨʠʯʥʝʚʳʝ 

ʧʷʪʥʘ ʠ ʧʦʣʦʩʳ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʚ ʛʦʜ ʠʥʬʠʮʠʨʦʚʘʥʠʷ. ʇʨʠʟʥʘʢʠ ʩʪʘʥʦʚʷʪ-

ʩʷ ʙʦʣʝʝ ʦʯʝʚʠʜʥʳʤʠ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ. ʕʪʦ ï ʢʨʘʩʥʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʝ ʧʷʪʥʘ ʠ 

ʧʦʣʦʩʳ (ʨʠʩ. 96). ʉʥʘʯʘʣʘ ʛʠʙʥʝʪ ʚʝʨʰʠʥʘ ʭʚʦʠʥʦʢ, ʟʘʪʝʤ ʦʩʥʦʚʘʥʠʷ, ʠ ʭʚʦʷ 

ʦʪʤʠʨʘʝʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʣʠʯʥʳʝ ʧʦ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʫʯʘʩʪʢʠ ʭʚʦʠ ʧʨʠʦʙʨʝʪʘʶʪ 

ʢʦʨʠʯʥʝʚʫʶ ʠʣʠ ʢʨʘʩʥʫʶ ʦʢʨʘʩʢʫ.  

ʊʠʧʠʯʥʘʷ ʜʣʷ ʟʘʙʦʣʝʚʘʥʠʷ ʭʚʦʠ ʧʨʦʛʨʝʩʩʠʨʫʶʱʘʷ ʩʪʘʜʠʷ ï ʧʦʷʚʣʝʥʠʝ 

ʦʪʯʝʪʣʠʚʳʭ ʢʦʨʠʯʥʝʚʦ-ʙʫʨʳʭ ʫʯʘʩʪʢʦʚ. ʇʦʜʦʙʥʘʷ ʧʷʪʥʠʩʪʦʩʪʴ ʦʪʯʝʪʣʠʚʦ ʧʨʦ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʫ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ-ʭʦʟʷʝʚ (ʨʠʩ. 97). ɺ ʦʙʣʘʩʪʠ ʥʝʢʨʦʪʠ-

ʯʝʩʢʠʭ ʧʷʪʝʥ ʦʙʨʘʟʫʶʪʩʷ ʧʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʦʙʨʘʟʫʶʪʩʷ ʢʦʥʠ-

ʜʠʘʣʴʥʳʝ ʩʪʘʜʠʠ, ʘ ʯʝʨʝʟ ʛʦʜ ʟʜʝʩʴ ʞʝ ʧʦʷʚʣʷʝʪʩʷ ʩʫʤʯʘʪʘʷ ʩʪʘʜʠʷ ï ʪʝʣʝ-

ʦʤʦʨʬʘ Mycosphaerella pini.  
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ʇʣʦʜʦʥʦʰʝʥʠʷ Dothistroma septospra ʥʘ ʭʚʦʝ ʚʳʛʣʷʜʷʪ ʢʘʢ ʤʝʣʢʠʝ ʯʝʨ-

ʥʳʝ ʰʪʨʠʭʠ ʣʠʙʦ ʠʤʝʶʪ ʚʠʜ ʤʝʣʢʠʭ, ʯʝʨʥʳʭ, ʰʘʨʦʚʠʜʥʳʭ ʙʫʛʦʨʢʦʚ, ʚʳʩʪʫʧʘʶ-

ʱʠʭ ʚ ʨʘʟʨʳʚʳ ʵʧʠʜʝʨʤʠʩʘ (ʨʠʩ. 98). ɺ ʧʠʢʥʠʜʘʭ ʬʦʨʤʠʨʫʶʪʩʷ ʙʝʩʮʚʝʪʥʳʝ ʩ 

ʧʦʧʝʨʝʯʥʳʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ, ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʠʟʦʛʥʫʪʳʝ ʢʦʥʠʜʠʠ (ʨʠʩ. 99).  

ʈʘʟʚʠʪʠʝ ʧʷʪʥʠʩʪʦʛʦ ʦʞʦʛʘ ʭʚʦʠ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ ʠʤʝʝʪ ʧʦʭʦʞʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ Dothi-

stroma septospora ʩʥʘʯʘʣʘ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ 2000 ʛ. ʧʨʠ ʣʘʙʦʨʘʪʦʨʥʦʤ ʘʥʘʣʠʟʝ 

ʦʙʨʘʟʮʦʚ ʧʦʨʘʞʸʥʥʦʡ ʭʚʦʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠʟ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ (ʥʘ-

ʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʄʘʨʠʡ ʏʦʜʨʘè, ʗʣʴʯʠʥʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ). ʍʘʨʘʢʪʝʨʥʳʤ ʧʨʠ-

ʟʥʘʢʦʤ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʧʘʪʦʛʝʥʘ ʚ ʫʩʣʦʚʠʷʭ ʄʘʨʠʡ ʕʣ ʷʚʣʷʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʥʘ 

ʭʚʦʝ ʥʝʙʦʣʴʰʠʭ ʧʣʦʩʢʠʭ ʩʚʝʪʣʳʭ, ʟʘʪʝʤ ʪʝʤʥʝʶʱʠʭ ʩʧʦʨʦʥʦʰʝʥʠʡ, ʧʨʦʨʳ-

ʚʘʶʱʠʭʩʷ ʩʢʚʦʟʴ ʵʧʠʜʝʨʤʠʩ ʠ ʚʳʜʝʣʷʶʱʠʭ ʦʙʠʣʴʥʳʝ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʙʝʩ-

ʮʚʝʪʥʳʝ ʢʦʥʠʜʠʠ ʨʘʟʤʝʨʦʤ 20ï35Ĭ2 ʤʢʤ. ʇʦʨʘʞʸʥʥʘʷ ʭʚʦʷ ʧʦʢʨʳʚʘʝʪʩʷ ʤʝʣ-

ʢʠʤʠ ʢʦʨʠʯʥʝʚʳʤʠ ʧʷʪʥʘʤʠ ʠ ʫʩʳʭʘʝʪ.  

ɿʘʪʝʤ ʧʷʪʥʠʩʪʳʡ ʦʞʦʛ ʭʚʦʠ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ 2003 ʛ. ʚ ɸʜʣʝʨʩʢʦʤ ʣʝʩʥʠ-

ʯʝʩʪʚʝ (ʉʦʯʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ) ʥʘ ʩʦʩʥʝ 

ʧʠʮʫʥʜʩʢʦʡ. ʇʦʨʘʞʸʥʥʘʷ ʧʷʪʥʠʩʪʳʤ ʦʞʦʛʦʤ ʭʚʦʷ ʩʦʩʥʳ ʧʨʠʦʙʨʝʪʘʝʪ ʧʸʩʪʨʫʶ 

ʦʢʨʘʩʢʫ ʧʷʪʥʘʤʠ (ʢʦʨʠʯʥʝʚʫʶ, ʟʝʣʸʥʫʶ, ʞʸʣʪʫʶ). ʅʘ ʭʚʦʝ ʦʙʨʘʟʫʶʪʩʷ ʚʟʜʫʪʠʷ, 

ʨʘʩʢʨʳʚʘʶʱʠʝʩʷ ʣʠʥʝʡʥʳʤʠ ʱʝʣʷʤʠ. ʇʦʜ ʵʧʠʜʝʨʤʠʩʦʤ ï ʚʳʪʷʥʫʪʳʝ ʩʪʨʦʤʳ, 

ʩʦʜʝʨʞʘʱʠʝ ʦʢʨʫʛʣʳʝ ʢʘʤʝʨʳ ï ʣʦʢʫʣʳ ʩʦ ʩʚʝʪʣʳʤ ʩʦʜʝʨʞʠʤʳʤ. ʅʘ ʢʦʨʦʪʢʠʭ 

ʢʦʥʠʜʠʝʥʦʩʮʘʭ ʟʜʝʩʴ ʬʦʨʤʠʨʫʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʩ 1ï3 ʧʝ-

ʨʝʛʦʨʦʜʢʘʤʠ ʠ ʦʢʨʫʛʣʦʡ ʚʝʨʰʠʥʦʡ, ʧʨʷʤʳʝ ʣʠʙʦ ʠʟʦʛʥʫʪʳʝ ʢʦʥʠʜʠʠ, 15(20)ï35 

(40)Ĭ2ï4 ʤʢʤ.  

ɺ 2005 ʛ. ʣʘʙʦʨʘʪʦʨʥʳʡ ʘʥʘʣʠʟ ʦʙʨʘʟʮʦʚ ʧʦʨʘʞʸʥʥʦʡ ʭʚʦʠ ʩʦʩʥʳ ʦʙʢr-

ʥʦʚʝʥʥʦʡ ʧʦʜʪʚʝʨʜʠʣ ʥʘʣʠʯʠʝ ʛʨʠʙʘ Dothistroma septospora ʪʘʢʞʝ ʚ ʉʨʝʜʥʝʡ 

(ʇʨʠʝʥʠʩʝʡʩʢʦʡ) ʉʠʙʠʨʠ. ʆʙʨʘʟʮʳ ʙʳʣʠ ʩʦʙʨʘʥʳ ʚ ʩʦʩʥʷʢʘʭ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ 

(ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʐʫʰʝʥʩʢʠʡ ʙʦʨè, ʇʝʨʦʚʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ), ʘ ʪʘʢʞʝ ʚ ʧʠʪʦʤ-

ʥʠʢʝ ʄʠʥʠʥʩʢʦʛʦ ʣʝʩʭʦʟʘ ʚ ʧʦʩʝʚʘʭ ʢʝʜʨʘ ʩʠʙʠʨʩʢʦʛʦ.  

ɺ ʫʩʣʦʚʠʷʭ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʐʫʰʝʥʩʢʠʡ ʙʦʨè ʭʚʦʷ ʧʦʨʘʞʸʥʥʳʭ ʩʦ-

ʩʝʥ ʧʦʢʨʳʚʘʝʪʩʷ ʤʝʣʢʠʤʠ, ʚʳʪʷʥʫʪʳʤʠ ʚʜʦʣʴ ʭʚʦʠ ʢʦʨʠʯʥʝʚʳʤʠ ʧʷʪʥʘʤʠ ʠ 

ʫʩʳʭʘʝʪ. ɺ ʨʘʟʨʳʚʘʭ ʵʧʠʜʝʨʤʠʩʘ ʦʙʨʘʟʫʶʪʩʷ ʪʸʤʥʳʝ ʣʦʞʘ ʩʦ ʩʢʦʧʣʝʥʠʝʤ ʢʦ-

ʥʠʜʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚ ʩʝʨʝʜʠʥʝ ʣʦʞʘ ï ʚ ʢʘʤʝʨʘʭ-ʣʦʢʫʣʘʭ. ʂʦʥʠʜʠʠ ʛʨʠʙʘ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʧʨʷʤʳʝ ʠ ʠʟʦʛʥʫʪʳʝ, ʩ 1ï3 ʧʝʨʝʛʦʨʦʜʢʘʤʠ, 20ï35(45)Ĭ2 ʤʢʤ. 

ʉʣʝʜʫʝʪ ʫʢʘʟʘʪʴ, ʯʪʦ ʭʚʦʷ ʚʟʨʦʩʣʳʭ ʩʦʩʝʥ ʧʷʪʥʠʩʪʳʤ ʦʞʦʛʦʤ ʧʦʚʨʝʞʜʘʣʘʩʴ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʦ, ʭʚʦʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʜʨʦʩʪʘ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ï ʚ ʩʠʣʴʥʦʡ 

ʩʪʝʧʝʥʠ.  

 ʅʘ ʦʪʤʝʨʰʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʧʘʚʰʝʡ, ʭʚʦʝ ʥʘʯʠʥʘʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʪʝ-

ʣʝʦʤʦʨʬʘ ï ʩʫʤʯʘʪʘʷ ʩʪʘʜʠʷ ʛʨʠʙʘ ï Mycosphaerella pini. ɺ ʪʦʣʱʝ ʣʦʞʘ ʟʘʢʣʘ-

ʜʳʚʘʝʪʩʷ ʚʳʪʷʥʫʪʳʡ ʨʷʜ ʧʝʨʠʪʝʮʠʝʚ (ʨʠʩ. 100). ʇʣʦʜʦʥʦʰʝʥʠʷ-ʧʝʨʠʪʝʮʠʠ ʦʜʠ-

ʥʦʯʥʳʝ ʠʣʠ ʚ ʥʝʙʦʣʴʰʠʭ ʛʨʫʧʧʘʭ, ʰʘʨʦʚʠʜʥʳʝ, ʯʝʨʥʳʝ, ʩʦʜʝʨʞʘʪ ʧʫʯʢʠ ʰʠʨʦʢʦ-

ʙʫʣʘʚʦʚʠʜʥʳʭ ʩʫʤʦʢ ʩ ʦʚʘʣʴʥʳʤʠ ʙʝʩʮʚʝʪʥʳʤʠ ʜʚʫʢʣʝʪʦʯʥʳʤʠ ʩʧʦʨʘʤʠ, 12ï13 

(15)Ĭ3,5ï4 ʤʢʤ (ʨʠʩ. 101 ʠ 102). ʇʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ ʨʘʟʚʠʚʘʶʪʩʷ ʥʘ ʫʩʦʭʰʝʡ 

ʭʚʦʝ, ʥʘ ʩʣʝʜʫʶʱʠʡ ʧʦʩʣʝ ʧʦʨʘʞʝʥʠʷ ʛʦʜ.  

ʇʦʤʠʤʦ ʘʙʦʨʠʛʝʥʥʳʭ ʚʠʜʦʚ ʩʦʩʝʥ, ʤʦʞʥʦ ʙʳʣʦ ʦʞʠʜʘʪʴ ʧʦʷʚʣʝʥʠʝ ʠ 

ʨʘʟʚʠʪʠʝ ʧʷʪʥʠʩʪʦʛʦ ʦʞʦʛʘ ʭʚʦʠ ʥʘ ʩʦʩʥʘʭ-ʠʥʪʨʦʜʫʮʝʥʪʘʭ Pinus nigra, P. pallasiana, 

P. cembra, P. strobus, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʱʠʭʩʷ ʚ ʮʝʣʷʭ ʦʟʝʣʝʥʝʥʠʷ ʠ ʧʣʘʥʪʘʮʠ-
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ʦʥʥʦʛʦ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ. ʕʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʧʦʜ-

ʪʚʝʨʜʠʣʦʩʴ. ɺ ʠʶʥʝ 2006 ʛ. ʦʙʥʘʨʫʞʝʥʦ ʨʘʟʚʠʪʠʝ D. septospora ʥʘ ʭʚʦʝ Pinus 

nigra ʚ ʟʘʧʦʚʝʜʥʠʢʝ çʗʩʥʘʷ ʇʦʣʷʥʘè (ʦʢʨʝʩʪʥʦʩʪʠ ʤʝʪʝʦʧʣʦʱʘʜʢʠ). ʕʪʦʪ ʛʨʠʙ 

ʙʳʣ ʟʘʥʝʩʝʥ ʚ ʟʘʧʦʚʝʜʥʠʢ ʚʤʝʩʪʝ ʩ ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩʦʩʥʳ ʯʝʨʥʦʡ.  

ɿʥʘʯʠʪʝʣʴʥʦʝ ʧʦ ʧʣʦʱʘʜʠ ʧʦʨʘʞʝʥʠʝ ʧʷʪʥʠʩʪʳʤ ʦʞʦʛʦʤ ʭʚʦʠ ʩʦʩʝʥ-

ʠʥʪʨʦʜʫʮʝʥʪʦʚ ʦʙʥʘʨʫʞʝʥʦ ʚ 2006 ʛ. ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʵʪʦʤ ʨʝʛʠʦʥʝ Do-

thistroma septospora ʧʦʨʘʟʠʣʘ ʧʦʩʘʜʢʠ Pinus pallasiana ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʆʯʘʛʠ 

ʧʷʪʥʠʩʪʦʛʦ ʦʞʦʛʘ ʭʚʦʠ ʦʙʥʘʨʫʞʝʥʳ ʥʘʤʠ ʚ ʋʩʪʴ-ɼʦʥʝʮʢʦʤ, ɻʦʨʦʜʠʱʝʥʩʢʦʤ, ʉʝ-

ʣʠʚʘʥʦʚʩʢʦʤ, ɺʝʰʝʥʩʢʦʤ, ɺʝʨʭʥʝ-ɼʦʥʝʮʢʦʤ ʣʝʩʭʦʟʘʭ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʙʦʣʴʥʘʷ 

ʭʚʦʷ ʧʨʠʦʙʨʝʪʘʝʪ ʭʘʨʘʢʪʝʨʥʫʶ ʧʷʪʥʠʩʪʫʶ ʦʢʨʘʩʢʫ ï ʧʦʢʨʳʪʘ ʤʝʣʢʠʤʠ ʢʦʨʠʯʥʝ-

ʚʳʤʠ ʧʷʪʥʘʤʠ. ʉʢʚʦʟʴ ʧʦʢʨʦʚʥʳʝ ʪʢʘʥʠ ʭʚʦʠ ʧʨʦʨʳʚʘʶʪʩʷ ʪʝʤʥʳʝ ʣʠʥʝʡʥʳʝ 

ʩʧʦʨʦʥʦʰʝʥʠʷ ʛʨʠʙʘ, ʚʳʜʝʣʷʶʱʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦ-ʚʝʨʝʪʝʥʦʚʠʜʥʳʝ ʢʦʥʠʜʠʠ. 

ʂʦʥʠʜʠʠ ʦʯʝʥʴ ʦʙʠʣʴʥʳʝ, ʠʟʦʛʥʫʪʳʝ ʠʣʠ ʧʨʷʤʳʝ, ʙʝʩʮʚʝʪʥʳʝ, ʩ 1ï2 ʧʝʨʝʛʦʨʦʜ-

ʢʘʤʠ, 20ï25Ĭ1ï1,5 ʤʢʤ. ʂʦʥʠʜʠʝʥʦʩʮʳ ʥʠʪʝʚʠʜʥʳʝ, ʜʦ 20 ʤʢʤ ʜʣʠʥʦʡ.  

ʇʦʨʘʞʝʥʠʝ ʩʦʩʥʳ ʢʨʳʤʩʢʦʡ ʥʘʯʠʥʘʝʪʩʷ ʩ ʥʠʞʥʠʭ ʚʝʪʚʝʡ, ʨʘʩʧʨʦʩʪʨʘʥʷ-

ʷʩʴ ʜʘʣʝʝ ʧʦ ʚʩʝʡ ʢʨʦʥʝ. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʭʚʦʷ ʥʘ ʢʦʥʮʘʭ ʚʝʪʚʝʡ, ʩʪʘʜʠʡʥʦ ʤʦ-

ʣʦʜʘʷ, ʛʨʠʙʦʤ ʥʝ ʧʦʨʘʞʘʝʪʩʷ. ʅʘʠʙʦʣʝʝ ʦʙʰʠʨʥʳʝ ʦʯʘʛʠ ʦʙʨʘʟʫʶʪʩʷ ʚ ʟʘʛʫ-

ʱʝʥʥʳʭ ʧʦʩʘʜʢʘʭ ʩʦʩʥʳ ʢʨʳʤʩʢʦʡ ʚ ʫʩʣʦʚʠʷʭ ʚʣʘʞʥʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ. ʆʞʦʛ 

ʭʚʦʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʙʦʣʴʥʳʤʠ ʩʝʷʥʮʘʤʠ ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʤʝʩʪʘʭ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʩʦʩʝʥ, ʥʦ ʠ ʚ ʩʤʝʰʘʥʥʳʭ ʧʦʩʘʜʢʘʭ, ʥʘʧʨʠʤʝʨ, ʩ 

ʩʦʩʥʦʡ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʢʝʜʨʦʤ. ʇʦʜʦʙʥʳʝ ʦʯʘʛʠ ʦʪʤʝʯʘʣʠʩʴ ʚ ɻʦʨʦʜʠʱʝʥʩʢʦʤ 

ʣʝʩʭʦʟʝ, ʧʨʠʯʝʤ ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʧʦʚʨʝʞʜʘʝʪʩʷ ʛʨʠʙʦʤ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, 

ʥʝʞʝʣʠ ʩʦʩʥʘ ʢʨʳʤʩʢʘʷ. ʉʣʝʜʫʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʈʦʩʪʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ Dothistroma septospora ʧʨʦʥʠʢ ʚʤʝʩʪʝ ʩ ʯʝʨʝʥʢʘʤʠ ʩʦʩʥʳ ʢʨʳʤʩʢʦʡ ʠʟ 

ʗʣʪʠʥʩʢʦʛʦ ʣʝʩʭʦʟʟʘʛʘ ʚ 1967ï1968 ʛʛ. ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʝʩʦʩʝʤʝʥʥʳʭ ʧʣʘʥ-

ʪʘʮʠʡ ʚ ɻʦʨʦʜʠʱʝʥʩʢʦʤ ʣʝʩʭʦʟʝ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʝʢʮʠʠ ʚ 

ʜʨʫʛʠʝ ʣʝʩʭʦʟʳ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʩʭʦʜʠʣʦ ʩ ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ.  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ʂʦʥʠʜʠʘʣʴʥʦʝ ʩʧʦʨʦʥʦʰʝʥʠʝ ʦʙʨʘʟʫʝʪʩʷ ʥʘ ʟʘ-

ʨʘʞʝʥʥʦʡ ʭʚʦʝ ʚ ʤʝʣʢʠʭ ʯʝʨʥʳʭ ʤʠʮʝʣʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ. ʉʧʦʨʦʥʦʰʝʥʠʷ 

ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʧʦʩʣʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ, ʩʦʟʨʝʚʘʶʪ ʠ ʚʳʜʝʣʷʶʪ ʢʦ-

ʥʠʜʠʠ ʩʣʝʜʫʶʱʝʡ ʚʝʩʥʦʡ. ʂʦʥʠʜʠʠ ʚʳʜʝʣʷʶʪʩʷ ʧʨʠ ʚʣʘʞʥʦʡ ʧʦʛʦʜʝ ʠ ʨʘʩʩʝʠ-

ʚʘʶʪʩʷ ʜʦʞʜʝʤ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʀʥʬʠʮʠʨʦʚʘʥʠʝ ʧʦ-

ʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʦ ʚ ʪʝʯʝʥʠʝ ʚʝʩʥʳ ʠ ʣʝʪʘ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʡ ʚʣʘʞʥʦʩʪʠ.  

ʇʝʨʠʦʜ ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʜʦ ʚʠʜʠʤʳʭ ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʝʚʘ-

ʥʠʷ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʪ 5 ʥʝʜ. ʜʦ 6 ʤʝʩ, ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʝʧʣʘʷ ʠ ʚʣʘʞʥʘʷ 

ʧʦʛʦʜʘ. ʀʥʬʝʢʮʠʷ ʚ ʥʘʩʘʞʜʝʥʠʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚʝʪʨʦʤ ʠ ʚʦʜʦʡ. ʉʪʘʨʘʷ ʦʜʥʦ-

ʜʚʫʭʣʝʪʥʷʷ ʭʚʦʷ ʦʙʳʯʥʦ ʟʘʨʘʞʘʝʪʩʷ ʚ ʤʘʝ, ʦʜʥʘʢʦ ʟʘʨʘʞʝʥʠʝ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ 

ʠ ʚ ʩʝʥʪʷʙʨʝ. ʅʦʚʘʷ ʤʦʣʦʜʘʷ ʭʚʦʷ ʟʘʨʘʞʘʝʪʩʷ, ʪʦʣʴʢʦ ʢʦʛʜʘ ʫ ʥʝʝ ʩʬʦʨʤʠʨʫʪʁ-

ʩʷ ʫʩʪʴʠʮʘ ï ʩ ʩʝʨʝʜʠʥʳ ʠʶʥʷ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʬʝʢʮʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʨʘ-

ʞʝʥʥʘʷ ʭʚʦʷ ʚ ʢʨʦʥʝ ʜʝʨʝʚʴʝʚ, ʤʝʥʝʝ ʟʥʘʯʠʤʘ ʫʞʝ ʦʧʘʚʰʘʷ ʭʚʦʷ.   

ʉʫʱʝʩʪʚʫʶʪ ʨʘʩʳ Dothistroma septospora, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʚʨʝʜʦʥʦʩ-

ʥʦʩʪʠ. ʕʪʦ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʥʘʣʠʯʠʝʤ ʛʨʠʙʥʦʛʦ ʪʦʢʩʠʥʘ ï ʜʦʪʠʩʪʨʦʤʠʥʘ ʫ ʰʪʘʤ-

ʤʦʚ ʛʨʠʙʘ-ʧʘʪʦʛʝʥʘ, ʘ ʪʘʢʞʝ ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʦʧʫʣʷʮʠʠ ʛʨʠʙʘ. ʅʘ-

ʣʠʯʠʝ ʚ ʨʝʛʠʦʥʝ ʩʫʤʯʘʪʦʡ ʩʪʘʜʠʠ ï Mycosphaerella pini ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʟʚʠʪʠʝ 

ʧʦʣʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʫ ʧʦʧʫʣʷʮʠʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʷ ʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʭ ʥʦʚʳʭ ʨʘʩ ʧʘʪʦʛʝʥʘ.  
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʷʪʥʠʩʪʳʡ ʦʞʦʛ ʭʚʦʠ ʷʚʣʷʝʪʩʷ ʟʘʙʦʣʝʚʘʥʠʝʤ ʮʠʢʣʠʯʝ-

ʩʢʠʤ ʠ ʝʛʦ ʨʘʟʚʠʪʠʝ ʩʚʷʟʘʥʦ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ʇʦʵʪʦʤʫ ʩʝʨʴʝʟʥʘʷ 

ʚʩʧʳʰʢʘ ʧʷʪʥʠʩʪʦʛʦ ʦʞʦʛʘ ʭʚʦʠ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʥʝʩʢʦʣʴʢʠʭ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʳʭ ʣʝʪ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʜʣʷ ʧʘʪʦʛʝʥʘ ʧʦʛʦʜʳ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʫʤʝʨʝʥʥʳʝ 

ʣʝʪʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʣʠʪʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ, ʦʙʠʣʠʝ ʪʝʧʣʳʭ 

ʜʦʞʜʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʠʣʝʥʠʶ 

ʚʨʝʜʘ ʦʪ ʟʘʙʦʣʝʚʘʥʠʷ: ʯʘʩʪʦʝ ʧʦʚʪʦʨʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, 

ʥʘʣʠʯʠʝ ʰʪʘʤʤʦʚ ʛʨʠʙʘ-ʚʦʟʙʫʜʠʪʝʣʷ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʪʦʢʩʠʥʘ ʜʦʪʠʩʪʨʦ-

ʤʠʥʘ, ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʝ ʦʰʠʙʢʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠ ʫʭʦʜʝ ʟʘ ʭʚʦʡʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʥʘʡʜʝʥʥʳʝ ʚ ʨʘʟ-

ʥʦʝ ʚʨʝʤʷ ʦʙʨʘʟʮʳ ʧʦʨʘʞʝʥʠʡ Dothistroma septospora, ʩʦʙʨʘʥʥʳʝ ʥʘ ʏʝʨʥʦ-

ʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʂʘʚʢʘʟʘ, ʪʝʨʨʠʪʦʨʠʠ ʄʘʨʠʡ ʕʣ, ʥʘ ʶʛʝ ʉʨʝʜʥʝʡ (ʇʨʠʝʥʠ-

ʩʝʡʩʢʦʡ) ʉʠʙʠʨʠ, ʘ ʪʘʢʞʝ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʂʘʟʘʭʩʪʘʥʘ, ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʛʨʠʙ 

ʦʙʣʘʜʘʝʪ ʨʘʟʦʨʚʘʥʥʳʤ ʘʨʝʘʣʦʤ. ʈʘʟʚʠʪʠʝ ʦʯʘʛʦʚ Dothistroma septospora ʥʘ Pi-

nus silvestris ʚ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ ʠ ʂʘʟʘʭʩʪʘʥʝ, ʪʦ ʝʩʪʴ ʚ ʜʦʩʪʘʪʦʯʥʦ ʫʜʘʣʝʥʥʳʭ 

ʦʪ ɽʚʨʦʧʳ ʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʨʝʛʠʦʥʘʭ, ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʧʨʠ-

ʩʫʪʩʪʚʠʝ ʛʨʠʙʘ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʤʠʢʦʙʠʦʪʘʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠʤʝʨ ʩ ʧʦʩʘʜʢʘʤʠ 

ʩʦʩʥʳ ʢʨʳʤʩʢʦʡ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦʨʘʞʝʥʥʳʭ ʧʷʪʥʠʩʪʳʤ ʦʞʦʛʦʤ ʭʚʦʠ, 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʦʟʙʫʜʠʪʝʣʴ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʞʝʪ ʧʨʦʥʠʢʘʪʴ ʚ ʥʦʚʳʝ ʨʝʛʠʦʥʳ ʩ 

ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤ ʜʝʪʘʣʴʥʳʡ ʣʝʩʦʧʘʪʦʣʦʛʠ-

ʯʝʩʢʠʡ ʥʘʜʟʦʨ ʟʘ ʣʝʩʥʳʤʠ ʧʠʪʦʤʥʠʢʘʤʠ ʠ ʢʫʣʴʪʫʨʘʤʠ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʚ ʧʨʦ-

ʙʣʝʤʥʳʭ ʨʝʛʠʦʥʘʭ, ʚʢʣʶʯʘʷ ʧʨʦʚʝʨʢʫ ʟʘʚʦʟʠʤʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʦ-

ʤʠʤʦ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ, ʥʝʦʙʭʦʜʠʤʘ ʦʧʪʠʤʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚr -

ʨʘʱʠʚʘʥʠʷ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʦʟʜʘʥʠʷ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ, 

ʚʢʣʶʯʘʶʱʘʷ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʨʥʷʢʘʤʠ, ʫʜʘʣʝʥʠʝ ʧʦʛʠʙʰʠʭ ʵʢʟʝʤʧʣʷʨʦʚ, ʦʧʨʝʜʝ-

ʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʛʫʩʪʦʪʳ ʧʦʩʝʚʦʚ ʠ ʧʦʩʘʜʦʢ ʠ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ï 

ʧʨʠʤʝʥʝʥʠʝ ʬʫʥʛʠʮʠʜʦʚ.  

ʀʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʠ ʉʝʚʝʨ-

ʥʦʡ ɸʤʝʨʠʢʝ ʧʨʦʪʠʚ ʧʷʪʥʠʩʪʦʛʦ ʦʞʦʛʘ ʭʚʦʠ, ʚʳʟʳʚʘʝʤʦʛʦ Dothistroma septospo-

ra, ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʩʦʣʠ 

ʤʝʜʠ. ʊʘʢ, ʚ ʧʦʩʘʜʢʘʭ ʩʦʩʥʳ ʯʝʨʥʦʡ (P. nigra), ʩʦʩʥʳ ʞʝʣʪʦʡ (P. ponderosa), ʩʦ-

ʩʥʳ ʚʝʣʠʯʝʩʪʚʝʥʥʦʡ (P. radiata) ʧʨʠʤʝʥʷʣʘʩʴ ʙʦʨʜʦʩʢʘʷ ʞʠʜʢʦʩʪʴ ʠ ʭʣʦʨʦʢʠʩʴ 

ʤʝʜʠ. ʆʧʨʳʩʢʠʚʘʥʠʝ ʬʫʥʛʠʮʠʜʘʤʠ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʠʶʥʝ, ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʢʨʦʥʘ 

ʜʝʨʝʚʘ ʙʳʣʘ ʧʦʨʘʞʝʥʘ ʧʷʪʥʠʩʪʳʤ ʦʞʦʛʦʤ ʚ ʧʨʝʜʝʣʘʭ 25%. ɺ ʶʞʥʦʡ ʯʘʩʪʠ ʂʠ-

ʪʘʷ ʥʘ ʧʣʘʥʪʘʮʠʷʭ ʩʦʩʥʳ ʕʣʠʦʪʘ (P. elliottii), ʧʦʨʘʞʝʥʥʳʭ ʧʷʪʥʠʩʪʳʤ ʦʞʦʛʦʤ 

ʭʚʦʠ, ʦʧʨʳʩʢʠʚʘʥʠʝ ʪʠʨʘʤʦʤ (ʊʄʊɼ) ʦʢʘʟʳʚʘʣʦ ʵʬʬʝʢʪʠʚʥʦʝ ʧʦʜʘʚʣʷʶʱʝʝ 

ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʷ.  

̊Ό͔ͭͭ ͫ ͦͫͤ· ͍ ͔͚͍͚ͣͯͭͦͦ 
(White pine needle blight)  

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʰʶʪʪʝ ʚʳʟʳʚʘʝʪʩʷ ʜʚʫʤʷ ʩʫʤʯʘʪʳʤʠ ʛʨʠʙʘʤʠ: 

Lophodermium nitens Dark. ʠ Hyphoderma brachysporum (Rostr.) Tubeuf.  

ɸʥʘʤʦʨʬʘ: Leptostroma sp.  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. Cʦʩʥʘ ʚʝʡʤʫʪʦʚʘ (Pinus strobus), cʦʩʥʘ ʩʘʭʘʨʥʘʷ ʣʘʤ-

ʙʝʨʪʦʚʘ (P. lambertiana), ʩʦʩʥʘ ʙʝʣʘʷ ʟʘʧʘʜʥʘʷ (P. monticola), ʩʦʩʥʘ ʞʝʣʪʘʷ (P. 

rigida), ʩʦʩʥʘ ʯʝʨʥʘʷ (P. nigra).  
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ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʈʘʡʦʥ ʭʚʦʡʥʦ-

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʄʦʩʢʦʚ-

ʩʢʘʷ, ʉʤʦʣʝʥʩʢʘʷ ʦʙʣʘʩʪʠ), ʃʝʩʦʩʪʝʧʥʦʡ ʨʘʡʦʥ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (ʆʨʣʦʚʩʢʘʷ, ɺʦʨʦʥʝʞʩʢʘʷ ʦʙʣʘʩʪʠ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ɺʦʟʙʫʜʠʪʝʣʴ ʙʦʣʝʟʥʠ ï Lophodermium nitens 

ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʠ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʰʪʘʪʘʭ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, ʘ 

ʪʘʢʞʝ ʚ ʂʘʥʘʜʝ. ʅʘ ʩʦʩʥʝ ʣʘʤʙʝʨʪʦʚʦʡ ʦʙʥʘʨʫʞʝʥ ʚ ʂʘʣʠʬʦʨʥʠʠ, ʆʨʝʛʦʥʝ, ʥʘ 

ʙʝʣʦʡ ʟʘʧʘʜʥʦʡ ʩʦʩʥʝ ï ʚ ɹʨʠʪʘʥʩʢʦʡ ʂʦʣʫʤʙʠʠ, ɸʡʜʘʭʦ, ʄʦʥʪʘʥʘ, ʂʘʣʠʬʦʨ-

ʥʠʠ, ɺʘʰʠʥʛʪʦʥʝ. ʉʦʩʥʘ ʚʝʡʤʫʪʦʚʘ ʧʦʨʘʞʘʝʪʩʷ ʚ ʰʪʘʪʝ ɼʞʦʨʜʞʠʷ ʠ ʚ ʂʘʥʘʜʝ. 

ɺʦʟʙʫʜʠʪʝʣʴ ʰʶʪʪʝ ʩʦʩʥʳ ʚʝʡʤʫʪʦʚʦʡ Hyphoderma brachysporum ʠʟʚʝʩʪʝʥ ʚ 

ɽʚʨʦʧʝ (ɸʚʩʪʨʠʷ, ɺʝʥʛʨʠʷ, ɻʝʨʤʘʥʠʷ, ʏʝʭʠʷ), ʛʜʝ ʧʦʨʘʞʘʝʪ ʩʦʩʥʫ ʯʝʨʥʫʶ ʠ ʩʦ-

ʩʥʫ ʚʝʡʤʫʪʦʚʫ. ɺ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʛʨʠʙ ʥʘʡʜʝʥ ʥʘ ʩʦʩʥʝ ʯʝʨʥʦʡ, ʠʥʪʨʦʜʫʮʠ-

ʨʦʚʘʥʥʦʡ ʠʟ ɽʚʨʦʧʳ. ʂʨʦʤʝ ʪʦʛʦ, Hyphoderma brachysporum ʧʦʨʘʞʘʝʪ ʩʦʩʥʫ ʞʝ-

ʩʪʢʫʶ (Pinus rigida) ʚ ʰʪʘʪʘʭ ʆʥʪʘʨʠʦ, ɼʞʦʨʜʞʠʷ, ʘ ʪʘʢʞʝ ʚ ʂʘʥʘʜʝ. ʅʘ ʩʦʧʨʝ-

ʜʝʣʴʥʦʡ ʩ ʈʦʩʩʠʝʡ ʪʝʨʨʠʪʦʨʠʠ ʚʦʟʙʫʜʠʪʝʣʴ ʰʶʪʪʝ ʩʦʩʥʳ ʚʝʡʤʫʪʦʚʦʡ Lopho-

dermium nitens ʦʙʥʘʨʫʞʝʥ ʚ ʩʪʨʘʥʘʭ ʇʨʠʙʘʣʪʠʢʠ, ʘ Hyphoderma brachysporum ï 

ʚ ʋʢʨʘʠʥʝ.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ɻʨʠʙʳ ï ʚʦʟʙʫʜʠʪʝʣʠ ʰʶʪʪʝ ʚʳʟʳʚʘʶʪ ʫʩʳʭʘʥʠʝ ʠ ʦʧʘ-

ʜʝʥʠʝ ʭʚʦʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʘʙʣʷʝʪ ʜʝʨʝʚʦ ʠ ʩʣʫʞʠʪ ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʜʨʫʛʠʭ ʛʨʠʙʦʚ-ʧʘʪʦʛʝʥʦʚ. ʉʦʩʥʘ ʚʝʡʤʫʪʦʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʣʝʩʥʳʭ 

ʢʫʣʴʪʫʨʘʭ, ʘ ʪʘʢʞʝ ʚ ʛʨʫʧʧʦʚʳʭ ʧʦʩʘʜʢʘʭ ʚ ʧʘʨʢʘʭ, ʣʝʩʦʧʘʨʢʘʭ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩ-

ʪʠ ʈʦʩʩʠʠ ʦʪ ʶʞʥʦʡ ʧʦʜʟʦʥʳ ʪʘʡʛʠ ʜʦ ʣʝʩʦʩʪʝʧʠ ʚʢʣʶʯʠʪʝʣʴʥʦ. ʇʦʨʘʞʝʥʠʝ ʩʦ-

ʩʥʳ ʛʨʠʙʘʤʠ ï ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʰʶʪʪʝ, ʦʩʦʙʝʥʥʦ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʜʨʫʛʠʤʠ ʛʨʠʙʘʤʠ 

(ʨʞʘʚʯʠʥʥʳʤʠ, ʛʨʠʙʘʤʠ ï ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʥʝʢʨʦʟʦʚ ʠ ʪ. ʜ.) ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ 

ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʬʫʥʢʮʠʠ ʟʝʣʝʥʳʭ ʟʦʥ. ʇʦʩʢʦʣʴʢʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʟʜʘʚʘʪʴ 

ʩʤʝʰʘʥʥʳʝ ʩ ʩʦʩʥʦʡ ʚʝʡʤʫʪʦʚʦʡ ʜʨʝʚʦʩʪʦʠ ʠʟ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʣʠʩʪʚʝʥ-

ʥʠʮʳ ʠ ʝʣʠ, ʩʫʱʝʩʪʚʫʝʪ ʦʧʘʩʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʧʨʠʩʫʱʠʭ ʩʦʩʥʝ ʚʝʡʤʫʪʦʚʦʡ ʛʨʠ-

ʙʦʚ ʥʘ ʵʪʠ ʧʦʨʦʜʳ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʐʶʪʪʝ ʩʦʩʥʳ ʚʝʡʤʫʪʦʚʦʡ ʥʘʯʠʥʘʝʪ ʨʘʟʚʠ-

ʪʠʝ ʩ ʢʦʥʮʦʚ ʭʚʦʠ. ʍʚʦʷ ʚ ʢʨʦʥʝ ʥʘ ʦʪʜʝʣʴʥʳʭ ʚʝʪʚʷʭ ʞʝʣʪʝʝʪ, ʫ ʦʩʥʦʚʘʥʠʷ ʦʩ-

ʪʘʚʘʷʩʴ ʟʝʣʝʥʦʡ. ɺ ʢʨʦʥʝ ʜʝʨʝʚʘ ʟʘʤʝʪʥʘ ʧʦʷʚʠʚʰʘʷʩʷ ʧʷʪʥʠʩʪʦʩʪʴ ʭʚʦʠ (ʨʠʩ. 

103). ʅʘ ʧʦʨʘʞʝʥʥʦʡ ʭʚʦʝ ʚʥʘʯʘʣʝ ʦʙʨʘʟʫʝʪʩʷ ʘʥʘʤʦʨʬʘ ï ʥʝʩʦʚʝʨʰʝʥʥʘʷ 

ʩʪʘʜʠʷ ʛʨʠʙʘ Leptostroma. ʇʠʢʥʠʜʳ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦʜ ʢʫʪʠʢʫʣʦʡ ʭʚʦʠ ï ʩʫʙʢʫʪʠ-

ʢʫʣʷʨʥʳʝ. ʉʥʘʯʘʣʘ ʧʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ ʚʳʛʣʷʜʷʪ ʢʘʢ ʦʯʝʥʴ ʤʝʣʢʠʝ ʯʝʨʥʳʝ ʧʫ-

ʟʳʨʴʢʠ, ʨʘʟʙʨʦʩʘʥʥʳʝ ʚʜʦʣʴ ʭʚʦʠ. ɼʘʣʝʝ ʭʚʦʷ ʫʩʳʭʘʝʪ, ʧʨʠʦʙʨʝʪʘʷ ʢʦʨʠʯʥʝʚʳʡ 

ʮʚʝʪ. ʉʫʤʯʘʪʘʷ ʩʪʘʜʠʷ ʥʘʯʠʥʘʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʘ ʫʩʳʭʘʶʱʝʡ ʭʚʦʝ, ʩʦʭʨʘ-

ʥʷʶʱʝʡʩʷ ʥʘ ʚʝʪʚʷʭ ʣʠʙʦ ʫʞʝ ʦʧʘʚʰʝʡ. ʇʣʦʜʦʚʳʝ ʪʝʣʘ ï ʘʧʦʪʝʮʠʠ ï ʦʚʘʣʴʥʳʝ, 

ʠʥʦʛʜʘ ʚʳʪʷʥʫʪʦ-ʚʝʨʝʪʝʥʦʚʠʜʥʳʝ, ʧʦʣʥʦʩʪʴʶ ʯʝʨʥʳʝ, ʙʣʝʩʪʷʱʠʝ. ɺʦʢʨʫʛ ʧʣʦ-

ʜʦʥʦʰʝʥʠʷ ʟʘʤʝʪʥʘ ʯʝʨʥʘʷ ʦʚʘʣʴʥʘʷ ʧʦʣʦʩʢʘ, ʦʢʘʡʤʣʷʶʱʘʷ ʧʣʦʜʦʚʦʝ ʪʝʣʦ 

(ʨʠʩ. 104). ʈʘʟʤʝʨ ʩʫʤʢʠ ʛʨʠʙʘ 125Ĭ15 ʤʢʤ. ʉʧʦʨʳ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʥʠʪʝʚʠʜ-

ʥʳʝ, ʩ ʢʘʧʣʷʤʠ ʤʘʩʣʘ, ʧʦ ʜʣʠʥʝ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳ ʩʫʤʢʘʤ, 100Ĭ1 ʤʢʤ. ʇʘʨʘʬʠʟʳ 

ʚʦʢʨʫʛ ʩʫʤʦʢ ʪʦʥʢʠʝ, ʥʠʪʝʚʠʜʥʳʝ (ʨʠʩ. 105 ʠ 106). ɺ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ 

ʛʨʠʙ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ, ʜʦʩʪʘʪʦʯʥʦ ʦʧʘʩʥʳʤ ʧʘʪʦʛʝʥʦʤ. ɼʨʫʛʦʡ ʚʦʟʙʫʜʠʪʝʣʴ 

ʰʶʪʪʝ ʩʦʩʥʳ ʚʝʡʤʫʪʦʚʦʡ ï ʛʨʠʙ Hyphoderma brachysporum ʨʘʟʚʠʚʘʝʪʩʷ ʩʦʚʤʝ-

ʩʪʥʦ ʩ Lophodermium nitens, ʯʘʩʪʦ ʥʘ ʦʜʥʦʤ ʜʝʨʝʚʝ. ʇʦʨʘʞʝʥʥʘʷ ʵʪʠʤ ʛʨʠʙʦʤ 

ʭʚʦʷ ʣʝʪʦʤ ʧʨʠʦʙʨʝʪʘʝʪ ʙʫʨʫʶ ʦʢʨʘʩʢʫ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʩʳʧʘʝʪʩʷ. ɻʨʠʙ Hypho-
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derma brachysporum ʦʙʨʘʟʫʝʪ ʧʣʦʜʦʥʦʰʝʥʠʷ ï ʯʝʨʥʳʝ ʦʚʘʣʴʥʳʝ ʘʧʦʪʝʮʠʠ, 

ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʥʘ ʭʚʦʝ ʧʨʦʜʦʣʴʥʳʤʠ ʨʷʜʘʤʠ ʩʦʚʤʝʩʪʥʦ ʩ ʯʝʨʥʳʤʠ ʧʠʢʥʠʜʘʤʠ 

ʘʥʦʤʦʨʬʳ Leptostroma (ʨʠʩ. 107). ɻʨʠʙ ʦʙʨʘʟʫʝʪ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʩʫʤʢʠ ʨʘʟʤʝ-

ʨʦʤ 100ï125Ĭ18ï20 ʤʢʤ. ʀʤʝʶʪʩʷ ʥʠʪʝʚʠʜʥʳʝ ʧʘʨʘʬʠʟʳ, ʥʘ ʢʦʥʮʘʭ ʟʘʛʥʫʪʳʝ 

ʠʣʠ ʟʘʢʨʫʯʝʥʥʳʝ, ʧʦ ʜʣʠʥʝ ʥʘʤʥʦʛʦ ʜʣʠʥʥʝʝ ʩʫʤʦʢ ï 150Ĭ2 ʤʢʤ. ʉʧʦʨʳ ʚ ʩʫʤ-

ʢʘʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦ ʩʧʠʨʘʣʠ, ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʩ ʪʦʣʩʪʦʡ ʩʪʫʜʝʥʠʩʪʦʡ ʦʙʦʣʦʯ-

ʢʦʡ, ʥʘ ʢʦʥʮʝ ʨʘʩʰʠʨʝʥʥʳʝ, ʙʝʩʮʚʝʪʥʳʝ, ʦʜʥʦʢʣʝʪʦʯʥʳʝ, ʩ ʢʘʧʣʷʤʠ ʤʘʩʣʘ,  

25ï30Ĭ4ï4,5 ʤʢʤ (ʨʠʩ. 108).  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ɻʨʠʙʳ ï ʚʦʟʙʫʜʠʪʝʣʠ ʰʶʪʪʝ ʩʦʩʥʳ ʚʝʡʤʫʪʦʚʦʡ 

ʩʦʧʫʪʩʪʚʫʶʪ ʩʦʩʥʝ ʧʦ ʚʩʝʤʫ ʘʨʝʘʣʫ ʝʝ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʝʨʝʥʦʩʷʪʩʷ ʩ 

ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ɻʨʠʙʳ ʩʝʣʷʪʩʷ ʥʘ ʩʪʘʨʝʶʱʝʡ ʭʚʦʝ, ʦʜʥʘʢʦ ʤʦʛʫʪ ʟʘ-

ʨʘʞʘʪʴ ʥʦʚʫʶ ʭʚʦʶ. ɹʦʣʴʥʘʷ ʭʚʦʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʢʨʦʥʝ ʜʝʨʝʚʘ ʙʝʩʩʠʩʪʝʤʥʦ, 

ʦʜʥʘʢʦ ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʧʦʨʘʞʝʥʥʦʡ ʰʶʪʪʝ ʭʚʦʠ ʥʘʭʦʜʠʪʩʷ ʚʥʠʟʫ ʢʨʦʥʳ. ʀʥ-

ʬʝʢʮʠʷ ʨʘʟʥʦʩʠʪʩʷ ʜʦʞʜʝʚʳʤʠ ʢʘʧʣʷʤʠ, ʘ ʪʘʢʞʝ ʚʤʝʩʪʝ ʩ ʦʧʘʚʰʝʡ ʭʚʦʝʡ. ɻʨʠʙ 

Lophodermium nitens ʧʦʨʘʞʘʝʪ, ʧʦʤʠʤʦ ʩʦʩʥʳ ʚʝʡʤʫʪʦʚʦʡ, ʪʘʢʞʝ ʜʚʫʭʚʦʡʥʳʝ 

ʩʦʩʥʳ, ʥʘʧʨʠʤʝʨ ʩʦʩʥʫ ʣʘʤʙʝʨʪʦʚʫ, ʧʦʵʪʦʤʫ ʦʧʘʩʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʦʛʦ 

ʛʨʠʙʘ ʥʘ ʜʨʫʛʠʝ ʚʠʜʳ ʩʦʩʝʥ ʠ ʚ ʜʨʫʛʠʝ ʨʝʛʠʦʥʳ ʚʧʦʣʥʝ ʨʝʘʣʴʥʘ. ʆʪʥʦʩʠʪʝʣʴʥʦ 

ʛʨʠʙʘ Hyphoderma brachysporum ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʵʪʦʪ ʚʦʟʙʫʜʠʪʝʣʴ ʰʶʪʪʝ ʩʦ-

ʩʥʳ ʚʝʡʤʫʪʦʚʦʡ ʤʦʞʝʪ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʥʘ ʦʜʥʘʞʜʳ ʟʘʨʘʞʝʥʥʳʭ ʜʝ-

ʨʝʚʴʷʭ. ɺʦʟʤʦʞʥʦ, ʯʪʦ Hyphoderma brachysporum ʦʙʣʘʜʘʝʪ ʤʥʦʛʦʣʝʪʥʝʡ ʟʠ-

ʤʫʶʱʝʡ ʛʨʠʙʥʠʮʝʡ ï ʤʠʮʝʣʠʝʤ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʅʝʦʙʭʦʜʠʤ ʧʦʩʪʦʷʥʥʳʡ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝ-

ʩʢʠʡ ʥʘʜʟʦʨ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ɺ ʧʨʦʮʝʩʩʝ ʚʳʨʘʱʠʚʘʥʠʷ 

ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʫʭʦʜ ʟʘ ʧʦʩʘʜʢʘʤʠ, ʚ ʩʣʫʯʘʝ ʩʠʣʴ-

ʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʚʝʡʤʫʪʦʚʦʡ ʰʶʪʪʝ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩ-

ʪʝʤʥʳʭ ʬʫʥʛʠʮʠʜʦʚ.  

˴͙ͦͪ;͔͍ͤ·͚ ͨ Ύ͙ͭͤͫͭ·͚ ͦ ͎͗ͦ ͻ͍͙ͦ  
(Brown spot needle blight) 

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ ʩʫʤʯʘʪʳʡ ʛʨʠʙ Mycosphaerella dearnes-

sii Barr. (= Scirria acicola Siggers.).  

ɸʥʘʤʦʨʬʘ: Lecanosticta acicola (Thum.) H. Syd.  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Pinus sylvestris), ʩʦʩʥʘ ʧʠʮʫʥʜ-

ʩʢʘʷ (P. pithyusa), ʢʝʜʨʦʚʳʡ ʩʪʣʘʥʠʢ (P. pumila).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʉʝʚʝʨʦ-

ʂʘʚʢʘʟʩʢʠʡ ʛʦʨʥʳʡ ʣʝʩʥʦʡ ʨʘʡʦʥ (ʏʝʨʥʦʤʦʨʩʢʦʝ ʧʦʙʝʨʝʞʴʝ ʂʘʚʢʘʟʘ), ʇʨʠʘʤʫʨ-

ʩʢʦ-ʇʨʠʤʦʨʩʢʠʡ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʡ ʨʘʡʦʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʉʘ-

ʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ). 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ɺʦʟʙʫʜʠʪʝʣʴ ʙʦʣʝʟʥʠ ʥʘʡʜʝʥ ʚ ɽʚʨʦʧʝ (ɸʚʩʪ-

ʨʠʷ, ɻʝʨʤʘʥʠʷ, ʀʩʧʘʥʠʷ, ʌʨʘʥʮʠʷ, ʐʚʝʡʮʘʨʠʷ) ʥʘ ʩʦʩʥʝ ʛʦʨʥʦʡ, ʩʦʩʥʦʚʦʤ 

ʩʪʣʘʥʠʢʝ (Pinus mugo) ʠ ʥʘ Pinus uncinata. ʂʦʨʠʯʥʝʚʳʡ ʧʷʪʥʠʩʪʳʡ ʦʞʦʛ ʧʦʨʘʞʘ-

ʝʪ ʭʚʦʶ ʜʚʫʭ-ʪʨʝʭ-ʧʷʪʠʭʚʦʡʥʳʭ ʩʦʩʝʥ ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ (ʮʝʥʪʨʘʣʴʥʳʝ ʠ ʶʛʦ-

ʚʦʩʪʦʯʥʳʝ ʰʪʘʪʳ) ʠ ʖʞʥʦʤ ʂʠʪʘʝ. ɹʦʣʝʟʥʴ ʦʙʥʘʨʫʞʝʥʘ ʥʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ 

ʈʦʩʩʠʝʡ ʪʝʨʨʠʪʦʨʠʷʭ ʚ ɻʨʫʟʠʠ. ɺʦʟʙʫʜʠʪʝʣʴ ʢʦʨʠʯʥʝʚʦʛʦ ʧʷʪʥʠʩʪʦʛʦ ʦʞʦʛʘ ʭʚʦʠ 

ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʚʥʝʰʥʝʛʦ ʢʘʨʘʥʪʠʥʘ.  
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ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ɿʘʙʦʣʝʚʘʥʠʝ ʢʦʨʠʯʥʝʚʳʤ ʧʷʪʥʠʩʪʳʤ ʦʞʦʛʦʤ ʭʚʦʠ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʦʩʣʘʙʣʷʝʪ ʩʦʩʥʳ, ʦʩʦʙʝʥʥʦ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʦʣʦʜʥʷʢʘʭ ʠ ʣʝʩʥʳʭ 

ʢʫʣʴʪʫʨʘʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʧʦʨʘʞʝʥʠʝ ʩʦʩʝʥ ʩʦʧʫʪʩʪʚʫʶ-

ʱʠʤʠ ʛʨʠʙʘʤʠ-ʧʘʪʦʛʝʥʘʤʠ ʠ ʠʭ ʦʪʤʠʨʘʥʠʝ. Mycosphaerella dearnessii ʤʦʞʝʪ ʥʘ-

ʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʨʝʜ ʤʦʣʦʜʥʷʢʘʤ ʠ ʣʝʩʥʳʤ ʢʫʣʴʪʫʨʘʤ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥ-

ʥʦʡ, ʩʦʩʥʳ ʧʠʮʫʥʜʩʢʦʡ, ʘ ʪʘʢʞʝ ʚʳʟʚʘʪʴ ʦʪʤʠʨʘʥʠʝ ʭʚʦʠ ʫ ʩʦʩʝʥ-ʠʥʪʨʦʜʫʮʝʥʪʦʚ 

ï ʩʦʩʥʳ ʞʝʣʪʦʡ (Pinus ponderosa), ʩʦʩʥʳ ʯʝʨʥʦʡ ʘʚʩʪʨʠʡʩʢʦʡ (P. nigra), ʩʦʩʥʳ 

ʚʝʡʤʫʪʦʚʦʡ (P. strobus). ʕʪʠ ʚʠʜʳ ʩʦʩʝʥ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʟʝʣʝʥʝʥʠʠ, ʘ 

ʪʘʢʞʝ ʚ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ.  

ɺ ʩʣʫʯʘʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʩʦʩʥʦʚʳʭ ʤʦʣʦʜʥʷʢʦʚ ʢʦʨʠʯʥʝʚʳʤ 

ʧʷʪʥʠʩʪʳʤ ʦʞʦʛʦʤ ʠ ʫʩʳʭʘʥʠʝʤ ʭʚʦʠ ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʠʯʝ-

ʩʢʦʛʦ (ʚʣʘʞʥʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʘ) ʨʝʞʠʤʘ ʣʝʩʥʦʡ ʩʨʝʜʳ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʜʝʛʨʘʜʘʮʠʠ ʥʘʩʘʞʜʝʥʠʡ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʇʦʨʘʞʝʥʥʘʷ ʭʚʦʷ ʧʦʢʨʳʚʘʝʪʩʷ ʤʝʣʢʠʤʠ, 

ʚʳʪʷʥʫʪʳʤʠ ʚʜʦʣʴ ʭʚʦʠ ʢʦʨʠʯʥʝʚʳʤʠ ʧʷʪʥʘʤʠ ʠ ʫʩʳʭʘʝʪ. ʇʦʵʪʦʤʫ ʟʘʙʦʣʝʚʘʥʠʝ 

ʥʘʟʚʘʥʦ ʢʦʨʠʯʥʝʚʳʤ ʧʷʪʥʠʩʪʳʤ ʦʞʦʛʦʤ (ʨʠʩ. 109). ɺ ʨʘʟʨʳʚʘʭ ʵʧʠʜʝʨʤʠʩʘ ʦʙ-

ʨʘʟʫʶʪʩʷ ʣʦʞʘ ʩʦ ʩʢʦʧʣʝʥʠʝʤ ʢʦʥʠʜʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘ ʦʪʤʝʨʰʝʡ ʭʚʦʝ 

ʬʦʨʤʠʨʫʶʪʩʷ ʣʠʥʝʡʥʳʝ ʣʠʙʦ ʦʢʨʫʛʣʳʝ ʯʝʨʥʳʝ ʧʣʦʜʦʥʦʰʝʥʠʷ ʩʫʤʯʘʪʦʡ ʩʪʘ-

ʜʠʠ, ʪʘʢʞʝ ʧʨʦʨʳʚʘʶʱʠʝ ʵʧʠʜʝʨʤʠʩ (ʨʠʩ. 110). ʉʧʦʨʦʥʦʰʝʥʠʷ (ʧʩʝʚʜʦʪʝʮʠʠ) ʚ 

ʣʠʥʝʡʥʳʭ ʛʨʫʧʧʘʭ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʪʝʩʥʦ ʩʢʫʯʝʥʥʳʝ, ʩʨʘʩʪʘʶʱʠʝʩʷ, ʧʦʛʨʫ-

ʞʝʥʥʳʝ ʚ ʧʣʦʪʥʦʝ ʤʠʮʝʣʠʘʣʴʥʦʝ ʩʧʣʝʪʝʥʠʝ, ʦʙʨʘʟʫʶʱʠʝ ʚʳʪʷʥʫʪʫʶ ʧʩʝʚʜʦ-

ʩʪʨʦʤʫ, ʜʦ 400 ʤʢʤ ʜʣʠʥʦʡ (ʨʠʩ. 111). ʆʪʜʝʣʴʥʳʝ ʧʣʦʜʦʚʳʝ ʪʝʣʘ ʰʘʨʦʚʠʜʥʳʝ, 

ʜʠʘʤʝʪʨʦʤ 50ï80 ʤʢʤ, ʯʝʨʥʳʝ. ʉʫʤʢʠ ʫʟʢʦʙʫʣʘʚʦʚʠʜʥʳʝ, 30ï42Ĭ6ï9 ʤʢʤ. ʉʧʦ-

ʨʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 2 ʨʷʜʘ, ʧʦʯʪʠ ʚʝʨʝʪʝʥʦʚʠʜʥʳʝ, ʯʘʩʪʦ ʥʝʨʘʚʥʦʙʦʢʠʝ, ʩ ʧʝʨʝ-

ʛʦʨʦʜʢʦʡ, ʙʝʩʮʚʝʪʥʳʝ, 9ï14(16)Ĭ2,5ï3(4) ʤʢʤ.  

ɸʥʘʤʦʨʬʘ ï Lecanosticta acicola (Thum.) H. Syd. ʦʙʨʘʟʫʝʪ ʚ ʮʠʢʣʝ ʨʘʟʚʠ-

ʪʠʷ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʢʦʥʠʜʠʘʣʴʥʳʝ ʩʪʘʜʠʠ.  

ʄʘʢʨʦʢʦʥʠʜʠʘʣʴʥʦʝ ʩʧʦʨʦʥʦʰʝʥʠʝ ï ʚ ʚʠʜʝ ʚʳʪʷʥʫʪʳʭ ʩʪʨʦʤ, ʩ ʰʠʨʦʢʦ 

ʦʪʢʨʳʚʘʶʱʠʤʠʩʷ ʣʦʢʫʣʘʤʠ-ʧʠʢʥʠʜʘʤʠ, ʦʪ ʦʩʥʦʚʘʥʠʡ ʢʦʪʦʨʳʭ ʦʪʭʦʜʷʪ ʢʦʨʦʪʢʠʝ 

ʢʦʥʠʜʠʝʥʦʩʮʳ. ʂʦʥʠʜʠʠ ʚʳʪʷʥʫʪʦ-ʚʝʨʝʪʝʥʦʚʠʜʥʳʝ, ʥʘ ʢʦʥʮʘʭ ʦʢʨʫʛʣʳʝ, ʩ 3 ʧʝ-

ʨʝʛʦʨʦʜʢʘʤʠ, ʙʫʨʳʝ, 20ï28Ĭ2,5ï3 ʤʢʤ.  

ʄʠʢʨʦʢʦʥʠʜʠʘʣʴʥʦʝ ʩʧʦʨʦʥʦʰʝʥʠʝ ʦʙʨʘʟʫʝʪʩʷ ʚ ʧʠʢʥʠʜʘʭ ʚ ʚʳʪʷʥʫʪʳʭ 

ʩʪʨʦʤʘʭ. ʂʦʥʠʜʠʠ ʧʘʣʦʯʢʦʚʠʜʥʳʝ ʠʣʠ ʧʦʯʪʠ ʵʣʣʠʧʩʦʠʜʘʣʴʥʳʝ, ʙʝʩʮʚʝʪʥʳʝ,  

2ï3Ĭ1 ʤʢʤ. 

 ʈʘʟʚʠʪʠʝ ʢʦʨʠʯʥʝʚʦʛʦ ʧʷʪʥʠʩʪʦʛʦ ʦʞʦʛʘ ʭʚʦʠ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠʤʝʝʪ ʩʭʦʜʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ.  

ʅʘ ʦ. ʉʘʭʘʣʠʥʝ (ʦʢʨ. ʧ. ʄʘʢʘʨʦʚ) ʣʝʪʦʤ 2003 ʛ. ʦʙʥʘʨʫʞʝʥʦ ʧʦʨʘʞʝʥʠʝ 

ʭʚʦʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʦʝ ʢʘʢ ʢʦʨʠʯʥʝʚʳʡ ʧʷʪʥʠʩʪʳʡ 

ʦʞʦʛ. ʍʚʦʷ ʧʦʢʨʳʚʘʝʪʩʷ ʤʝʣʢʠʤʠ ʧʨʦʜʦʣʴʥʳʤʠ ʢʦʨʠʯʥʝʚʳʤʠ ʧʷʪʥʘʤʠ ʠ ʫʩʳʭʘʝʪ. 

ʅʘ ʫʩʦʭʰʝʡ ʭʚʦʝ ʬʦʨʤʠʨʫʶʪʩʷ ʧʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ Mycosphaerella 

dearnessii. ʊʝʤʥʦʦʢʨʘʰʝʥʥʳʝ ʩʢʦʧʣʝʥʠʷ ʤʠʮʝʣʠʷ ï ʩʪʨʦʤʳ ʦʙʨʘʟʫʶʪʩʷ ʚ ʧʨʝʜʝ-

ʣʘʭ ʧʷʪʝʥ ʥʘ ʧʦʨʘʞʝʥʥʦʡ ʭʚʦʝ. ɺ ʪʝʤʥʦʦʢʨʘʰʝʥʥʦʡ ʩʪʨʦʤʝ ʥʘʙʣʶʜʘʶʪʩʷ ʦʢʨʫʛ-

ʣʳʝ ʢʘʤʝʨʳ (ʜʦ 5 ʢʘʤʝʨ ʚ ʨʷʜʫ) ʩ ʙʝʩʮʚʝʪʥʳʤ ʩʦʜʝʨʞʠʤʳʤ, ʩʦʩʪʦʷʱʠʤ ʠʟ ʧʫʯʢʦʚ 

ʩʫʤʦʢ ʩʦ ʩʧʦʨʘʤʠ. ʉʫʤʢʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠ-ʙʫʣʘʚʦʚʠʜʥʳʝ, 50ï60Ĭ10ï12 ʤʢʤ. ʉʧʦ-

ʨʳ ʙʝʩʮʚʝʪʥʳʝ, ʦʚʘʣʴʥʳʝ ʩ ʦʜʥʦʡ ʧʝʨʝʛʦʨʦʜʢʦʡ ʠ ʧʝʨʝʪʷʞʢʦʡ, ʩ ʢʘʧʣʷʤʠ ʤʘʩ-

ʣʘ, 15ï17Ĭ5 ʤʢʤ. ʉʦʚʤʝʩʪʥʦ ʩ ʩʫʤʯʘʪʦʡ ʩʪʘʜʠʝʡ ʥʘ ʭʚʦʝ ʩʦʩʝʥ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ 
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ʨʘʟʚʠʚʘʝʪʩʷ ʤʠʢʨʦʢʦʥʠʜʠʘʣʴʥʘʷ ʩʪʘʜʠʷ ï Lecanosticta acicola. ʄʠʢʨʦʢʦʥʠʜʠʠ ʦʙ-

ʨʘʟʫʶʪʩʷ ʚ ʚʳʪʷʥʫʪʳʭ ʪʝʤʥʳʭ ʩʪʨʦʤʘʭ, ʙʝʩʮʚʝʪʥʳʝ, ʦʚʘʣʴʥʳʝ, 4ï5Ĭ2 ʤʢʤ, 

ʦʯʝʥʴ ʦʙʠʣʴʥʳʝ. ɺ 2009 ʛ. ʥʘ ʦ. ʉʘʭʘʣʠʥʝ (ʨʘʡʦʥ ʧ. ʂʦʨʩʘʢʦʚ) ʦʙʥʘʨʫʞʝʥ ʢʦʨʠʯ-

ʥʝʚʳʡ ʧʷʪʥʠʩʪʳʡ ʦʞʦʛ ʭʚʦʠ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ. ʇʦʨʘʞʝʥʥʘʷ ʭʚʦʷ ʞʝʣʪʝʝʪ, ʧʦ-

ʢʨʳʚʘʝʪʩʷ ʤʝʣʢʠʤʠ ʨʳʞʠʤʠ ʧʷʪʥʘʤʠ, ʟʘʪʝʤ ʫʩʳʭʘʝʪ ʠ ʩʪʘʥʦʚʠʪʩʷ ʙʫʨʦʡ. ɺʜʦʣʴ 

ʭʚʦʠ, ʦʩʦʙʝʥʥʦ ʚ ʝʝ ʩʨʝʜʥʝʡ ʯʘʩʪʠ, ʬʦʨʤʠʨʫʶʪʩʷ ʩʧʦʨʦʥʦʰʝʥʠʷ ʘʥʘʤʦʨʬʳ Le-

canosticta acicola. ʉʧʦʨʦʥʦʰʝʥʠʷ ʚʠʟʫʘʣʴʥʦ ʚʳʛʣʷʜʷʪ ʢʘʢ ʚʳʪʷʥʫʪʳʝ ʚʜʦʣʴ ʭʚʦʠ 

ʦʚʘʣʴʥʳʝ ʪʝʤʥʳʝ ʙʫʛʦʨʢʠ (ʨʠʩ. 112). ʇʦʜ ʵʧʠʜʝʨʤʠʩʦʤ ʭʚʦʠ, ʠʥʦʛʜʘ ʧʦʜ ʢʦʨʦʡ 

ʥʘ ʪʦʥʢʠʭ ʚʝʪʚʷʭ ʬʦʨʤʠʨʫʶʪʩʷ ʯʝʨʥʳʝ ʩʪʨʦʤʳ ʩ ʣʦʢʫʣʘʤʠ ï ʩʧʦʨʦʚʤʝʩʪʠʣʠɦʘʤʠ 

ʚ ʪʦʣʱʝ ʩʪʨʦʤʳ. ɺ ʣʦʢʫʣʘʭ ʩʦʜʝʨʞʘʪʩʷ ʢʦʥʠʜʠʠ, ʚʝʨʝʪʝʥʦʚʠʜʥʳʝ, ʧʨʷʤʳʝ ʠ ʠʟʦ-

ʛʥʫʪʳʝ ʩ 1ï3 ʧʝʨʝʛʦʨʦʜʢʘʤʠ, ʦʢʨʘʰʝʥʥʳʝ, 40ï46Ĭ4 ʤʢʤ (ʨʠʩ. 113). ɺ ʢʦʥʮʝ ʚʝ-

ʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ ʭʚʦʝ ʠ ʚʝʪʚʷʭ ʩʪʣʘʥʠʢʘ ʦʙʨʘʟʫʶʪʩʷ ʧʣʦʜʦʥʦʰʝʥʠʷ 

ʩʫʤʯʘʪʦʡ ʩʪʘʜʠʠ. ʇʝʨʠʪʝʮʠʠ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʜ ʢʦʨʦʡ, ʯʝʨʥʳʝ, ʩ ʙʝʩʮʚʝʪʥʳʤ 

(ʙʝʣʳʤ) ʩʦʜʝʨʞʠʤʳʤ, ʟʘʪʝʤ ʧʨʦʨʳʚʘʶʪ ʢʦʨʫ ʠ ʚʳʭʦʜʷʪ ʥʘʨʫʞʫ ʫʩʪʴʠʮʝʤ. ʉʫʤ-

ʢʠ ʛʨʠʙʘ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʧʦʨʦʡ ʤʝʰʢʦʚʠʜʥʳʝ, 50ï60Ĭ14ï16 ʤʢʤ. ʉʧʦʨʳ 

ʦʚʘʣʴʥʳʝ, ʙʝʩʮʚʝʪʥʳʝ, ʩ ʦʜʥʦʡ ʧʝʨʝʛʦʨʦʜʢʦʡ ʠ ʨʘʩʰʠʨʝʥʥʦʡ ʚʝʨʭʥʝʡ ʢʣʝʪʢʦʡ, 

14ï16(18)Ĭ4,5ï5 ʤʢʤ. (ʨʠʩ. 114ï116). 

ʊʠʧʠʯʥʦʝ ʤʘʢʨʦʢʦʥʠʜʠʘʣʴʥʦʝ ʩʧʦʨʦʥʦʰʝʥʠʝ ï ʘʥʘʤʦʨʬʘ Lecanosticta 

acicola ʥʘʡʜʝʥʦ ʥʘʤʠ ʚʝʩʥʦʡ 2003 ʛ. ʥʘ ʭʚʦʝ ʩʦʩʥʳ ʧʠʮʫʥʜʩʢʦʡ ʥʘ ʏʝʨʥʦʤʦʨ-

ʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. ʂʦʥʠʜʠʠ ʢʦʨʠʯʥʝʚʳʝ, ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʩ 

ʦʢʨʫʛʣʳʤʠ ʢʦʥʮʘʤʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʩ 3 ʧʝʨʝʛʦʨʦʜʢʘʤʠ, 20ï25Ĭ3ï5 ʤʢʤ. ʈʝʞʝ ʙr -

ʚʘʶʪ ʙʦʣʝʝ ʜʣʠʥʥʳʝ ʣʠʙʦ 1ï2-ʢʣʝʪʦʯʥʳʝ. ʉʫʤʯʘʪʘʷ ʩʪʘʜʠʷ Mycosphaerella 

dearnessii ʥʘʤʠ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʧʦʢʘ ʥʝ ʥʘʡʜʝʥʘ.  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ɺʦʟʙʫʜʠʪʝʣʴ ʢʦʨʠʯʥʝʚʦʛʦ ʧʷʪʥʠʩʪʦʛʦ ʦʞʦʛʘ ʟʠʤʫ-

ʝʪ ʥʘ ʧʦʚʨʝʞʜʝʥʥʦʡ ʦʧʘʚʰʝʡ ʭʚʦʝ ʠ ʧʦʨʘʞʝʥʥʳʭ ʚʝʪʚʷʭ ʩʦʩʝʥ. ɺ ʧʨʠʨʦʜʥʳʭ 

ʫʩʣʦʚʠʷʭ ʤʘʢʩʠʤʫʤ ʩʧʦʨʫʣʷʮʠʠ ʛʨʠʙʘ ʠ ʚʳʭʦʜ ʢʦʥʠʜʠʡ ʦʪʤʝʯʝʥ ʚ ʤʘʝ. ʇʨʠ ʥʠʟ-

ʢʦʤ ʫʨʦʚʥʝ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ (ʤʝʥʝʝ 1,7 ʤʤ/ʯ) ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʠʜʠʡ ʥʝ ʧʨʦ-

ʠʩʭʦʜʠʪ. ʀʥʬʝʢʮʠʦʥʥʳʡ ʬʦʥ ʩʦʟʜʘʶʪ ʪʘʢʞʝ ʧʦʨʘʞʝʥʥʳʝ ʢʦʨʠʯʥʝʚʳʤ ʧʷʪʥʠ-

ʩʪʳʤ ʦʞʦʛʦʤ ʟʘʨʦʩʣʠ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ.  

ʆʩʥʦʚʥʦʡ ʩʧʦʩʦʙ ʧʝʨʝʥʦʩʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʧʦʨ ï ʢʘʧʝʣʴʥʦ-ʞʠʜʢʘʷ 

ʚʣʘʛʘ (ʜʦʞʜʴ), ʧʝʨʝʥʦʩ ʧʦ ʚʦʟʜʫʭʫ (ʚʝʪʝʨ), ʘ ʪʘʢʞʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʭʚʦʝʛʨʳʟʫʱʠʝ 

ʥʘʩʝʢʦʤʳʝ, ʧʠʪʘʶʱʠʝʩʷ ʥʘ ʩʦʩʥʘʭ (ʩʝʤ. Geometridae ï ʇʷʜʝʥʠʮʳ, ʩʝʤ. 

Lasiocampidae ï ʂʦʢʦʥʦʧʨʷʜʳ, ʩʝʤ. Diprionidae ï ʍʚʦʡʥʳʝ ʧʠʣʠʣʴʱʠʢʠ). ɺʦʟʤʦ-

ʞʝʥ ʧʝʨʝʥʦʩ ʩ ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩʦʩʝʥ-ʠʥʪʨʦʜʫʮʝʥʪʦʚ.  

ʈʘʟʚʠʪʠʶ ʙʦʣʝʟʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʩʝ ʬʘʢʪʦʨʳ, ʫʭʫʜʰʘʶʱʠʝ ʫʩʣʦʚʠʷ ʨʦʩ-

ʪʘ ʠ ʨʘʟʚʠʪʠʷ ʩʦʩʝʥ ʠ ʚʳʟʳʚʘʶʱʠʝ ʠʭ ʦʩʣʘʙʣʝʥʠʝ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʥʝʙʣʘʛʦ-

ʧʨʠʷʪʥʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʠʟʤʝʥʝʥʠʝ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ, ʧʦʚʨʝʞʜʝʥʠʝ ʥʘʩʝʢʦ-

ʤʳʤʠ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʟʘʨʦʩʣʠ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʷʚʣʷʶʪʩʷ ʝʩʪʝʩʪ-

ʚʝʥʥʳʤ ʨʝʟʝʨʚʘʪʦʤ ʛʨʠʙʘ Mycosphaerella dearnessii.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʅʝʦʙʭʦʜʠʤ ʜʝʪʘʣʴʥʳʡ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʡ 

ʥʘʜʟʦʨ ʥʘ ʦʙʲʝʢʪʘʭ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚʢʣʶʯʘʷ ʥʘʜʟʦʨ ʟʘ ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ.  

ʇʦʧʘʚ ʚ ʥʦʚʳʝ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, Mycosphaerella 

dearnessii ʤʦʞʝʪ ʦʩʚʦʠʪʴ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʨʘʞʘʪʴ ʤʝʩʪʥʫʶ ʜʨʝʚʝʩ-

ʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʢʣʘʩʩʘ Coniferae ï ʍʚʦʡʥʳʝ.  

ɺ ʈʦʩʩʠʠ Mycosphaerella dearnessii ʤʦʞʝʪ ʧʦʧʘʩʪʴ ʚ ʥʦʚʳʝ ʨʝʛʠʦʥʳ ʩ ʧʦʩʘ-

ʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʧʦʨʘʞʘʝʤʳʭ ʚʠʜʦʚ ʩʦʩʝʥ. ʅʝʦʙʭʦʜʠʤ ʢʦʥʪʨʦʣʴ ʥʘʜ ʟʘʚʦʟʦʤ 
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ʠ ʧʝʨʝʤʝʱʝʥʠʝʤ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʩʣʝʜʫʶʱʠʝ ʨʝʛʠʦʥʳ: ʨʝʩʧʫʙʣʠʢʠ 

ɸʜʳʛʝʷ, ɼʘʛʝʩʪʘʥ, ʀʥʛʫʰʝʪʠʷ, ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʷ, ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʠʷ, ʉʝ-

ʚʝʨʥʘʷ ʆʩʝʪʠʷïɸʣʘʥʠʷ, ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʠ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʷ, ʘ ʪʘʢʞʝ ʇʨʠ-

ʤʦʨʩʢʠʡ ʠ ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʷ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ.  

ˮͤͺ͔͟ͼ͙͔ͦͤͤͦ ͍ͯΎ͙͔͒͊ͤ ͻ͍͚ͦͤ·ͻ ͨͦͪͦ͒  
(Pine wilt disease, bluestain fungus) 

ɺʦʟʙʫʜʠʪʝʣʴ. ʀʥʬʝʢʮʠʦʥʥʦʝ ʫʚʷʜʘʥʠʝ ʚʳʟʳʚʘʝʪ Ophiostoma piceae 

(Munch) H. et P. Sydow (=Ceratocystis piceae (Munch) Bakshi).  

ɸʥʘʤʦʨʬʘ: Pesotum piceae Crane et Schoknecht, Sporothrix Hektoen et 

Perkins.  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. Ophiostoma piceae ʚ ʧʨʝʜʝʣʘʭ ʈʦʩʩʠʠ ʧʦʨʘʞʘʝʪ ʩʦʩʥʫ 

ʦʙʳʢʥʦʚʝʥʥʫʶ (Pinus sylvestris), ʩʦʩʥʫ ʢʝʜʨʦʚʫʶ ʩʠʙʠʨʩʢʫʶ (P. sibirica), ʩʦʩʥʫ 

ʚʝʡʤʫʪʦʚʫ (P. strobus), ʝʣʴ ʦʙʳʢʥʦʚʝʥʥʫʶ (Picea exelsa = P. abies), ʝʣʴ ʩʠʙʠʨ-

ʩʢʫʶ (P. obovata).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʀʥʬʝʢʮʠʦʥʥʦʝ 

ʫʚʷʜʘʥʠʝ ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʚʳʟʳʚʘʝʤʦʝ Ophiostoma piceae, ʦʙʥʘʨʫʞʝʥʦ ʚ ʨʘʡʦʥʝ 

ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(ʄʦʩʢʦʚʩʢʘʷ, ɺʦʨʦʥʝʞʩʢʘʷ, ɹʨʷʥʩʢʘʷ, ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʠ), ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʤ 

ʧʦʜʪʘʝʞʥʦ-ʣʝʩʦʩʪʝʧʥʦʤ ʨʘʡʦʥʝ (ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ɺʦʟʙʫʜʠʪʝʣʴ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʫʚʷʜʘʥʠʷ ʭʚʦʡ-

ʥʳʭ ʧʦʨʦʜ Ophiostoma piceae ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ɽʚʨʦʧʝ (ɻʝʨʤʘʥʠʷ, ɸʚʩʪʨʠʷ, 

ʇʦʣʴʰʘ, ʏʝʭʠʷ) ʥʘ ʝʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ (Picea abies) ʠ ʩʦʩʥʝ ʦʙʳʢʥʦʚʝʥʥʦʡ (Pinus 

sylvestris). Ophiostoma piceae ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ 2ï3ï5-ʭʚʦʡʥʳʭ ʩʦʩʥʘʭ ʚ ʉʝʚʝʨʥʦʡ 

ɸʤʝʨʠʢʝ (ʮʝʥʪʨʘʣʴʥʳʝ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʳʝ ʰʪʘʪʳ). ʇʦʤʠʤʦ ʘʤʝʨʠʢʘʥʩʢʠʭ ʩʦʩʝʥ 

Ophiostoma piceae ʥʘʡʜʝʥ ʥʘ ʝʣʠ ʢʦʣʶʯʝʡ (Picea glauca) ʚ ʰʪʘʪʘʭ ʄʠʯʠʛʘʥ, 

ɺʠʩʢʦʥʩʠʥ, ʄʠʥʥʝʩʦʪʘ ʠ ʥʘ ʧʩʝʚʜʦʪʩʫʛʝ (Pseudotsuga menziesii) ʚ ʰʪʘʪʘʭ ʆʨʝ-

ʛʦʥ, ʂʘʣʠʬʦʨʥʠʷ.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ɺ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʚʨʝʜʦʥʦʩʥʳʤʠ ʷʚʣʷʶʪʩʷ ʛʨʠʙʳ, 

ʚʭʦʜʷʱʠʝ ʚ Ophiostoma picea ï complex. ʕʪʦ ʛʨʠʙʳ ï ʩʘʧʨʦʪʨʦʬʳ ʠʣʠ ʧʘʨʘʟʠ-

ʪʳ, ʟʘʩʝʣʷʶʱʠʝ ʜʨʝʚʝʩʠʥʫ ʞʠʚʳʭ ʣʠʙʦ ʦʩʣʘʙʣʝʥʥʳʭ, ʫʧʘʚʰʠʭ, ʩʚʘʣʝʥʥʳʭ ʜʝ-

ʨʝʚʝɹʚ, ʚʳʟʳʚʘʶʪ ʠʥʬʝʢʮʠʦʥʥʦʝ ʫʚʷʜʘʥʠʝ ʭʚʦʡʥʳʭ ʠ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʯʘʩʪʦ 

ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʭʦʜʘʭ ʢʦʨʦʝʜʦʚ, ʜʨʝʚʝʩʠʥʥʠʢʦʚ, ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʩʠʥʝʡ ʦʢʨʘ-

ʩʢʠ (ʩʠʥʝʚʳ) ʟʘʛʦʪʦʚʣʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ. ʏʘʱʝ ʚʩʝʛʦ ʚʠʜʳ Ophiostoma picea ï 

complex (ʚʢʣʶʯʘʷ O. ulmi, O. minor, O. piceae) ʬʦʨʤʠʨʫʶʪ ʧʣʦʜʦʥʦʰʝʥʠʷ ʚ ʢʩʠ-

ʣʝʤʝ ʠʣʠ ʬʣʦʵʤʝ ʣʝʩʥʳʭ ʜʝʨʝʚʴʝʚ ʚ ʟʦʥʘʭ ʩ ʫʤʝʨʝʥʥʳʤ ʢʣʠʤʘʪʦʤ. ɻʨʠʙʳ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʳ ʚ ʟʦʥʘʭ, ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ 

ʧʦʚʨʝʞʜʘʶʱʠʭ ʢʦʨʫ ʞʫʢʦʚ (Coleoptera: Scolytidae) ʠʣʠ ʥʝʙʦʣʴʰʠʭ ʩʦʦʙʱʝʩʪʚ 

ʜʨʫʛʠʭ ʥʘʩʝʢʦʤʳʭ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʵʪʠʤʠ ʞʫʢʘʤʠ. ɺʳʜʝʣʷʶʱʠʝʩʷ ʤʘʩʩʳ ʘʩ-

ʢʦʩʧʦʨ ʠ ʢʦʥʠʜʠʡ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʭʦʜʘʭ ʞʫʢʦʚ ʚ ʟʘʙʦʣʦʥʥʦʡ ʯʘʩʪʠ ʜʝʨʝʚʘ, ʩʧʦʨʳ 

ʦʪʪʫʜʘ ʧʘʩʩʠʚʥʦ ʨʘʟʥʦʩʷʪʩʷ ʧʝʨʝʥʦʩʯʠʢʘʤʠ ʠʥʬʝʢʮʠʠ ʠ ʨʘʩʩʝʠʚʘʶʪʩʷ ʥʘ ʥʦʚʳʝ 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʫʙʩʪʨʘʪʳ.  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ɹʠʦʣʦʛʠʷ ʦʬʠʦʩʪʦʤʦʚʳʭ ʛʨʠʙʦʚ ï ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʫʚʷʜʘʥʠʷ, ʠʣʠ ʟʘʙʦʣʦʥʥʦʡ ʩʠʥʝʡ ʛʥʠʣʠ (sapstain, bluestain) ʜʦʩ-

ʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠʟʫʯʝʥʘ ʚ ɽʚʨʦʧʝ ʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ. ʆʙʱʝʝ ʥʘʟʚʘʥʠʝ ʛʨʠʙʦʚ 
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ʩʠʥʝʡ ʛʥʠʣʠ ʩʚʷʟʘʥʦ ʩ ʧʦʨʘʞʝʥʠʝʤ ʜʨʝʚʝʩʠʥʳ ï ʥʝʥʦʨʤʘʣʴʥʦʡ ʦʢʨʘʩʢʦʡ ʟʘʙʦʣʦʥ-

ʥʦʡ ʯʘʩʪʠ ʩʪʚʦʣʦʚ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ. ʎʚʝʪ ʦʢʨʘʩʢʠ ʥʝ ʚʩʝʛʜʘ ʩʠʥʠʡ ï ʜʠʘʧʘʟʦʥʳ 

ʦʢʨʘʩʢʠ ʤʝʥʷʶʪʩʷ ʦʪ ʩʠʥʝʛʦ ʜʦ ʩʝʨʦʛʦ ʠ ʢʦʨʠʯʥʝʚʦʛʦ ʠʣʠ ʜʘʞʝ ʯʝʨʥʦʛʦ. ɿʘʙʦ-

ʣʦʥʥʘʷ ʛʥʠʣʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʝʨʴʝʟʥʘʷ ʧʨʦʙʣʝʤʘ ʫ ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʦʜʥʘʢʦ 

ʣʠʩʪʚʝʥʥʳʝ ʧʦʨʦʜʳ ʪʘʢʞʝ ʤʦʛʫʪ ʧʦʚʨʝʞʜʘʪʴʩʷ ʵʪʦʡ ʛʥʠʣʴʶ. ʆʬʠʦʩʪʦʤʦʚʳʝ ʛʨʠʙʳ 

ʚʳʟʳʚʘʶʪ ʩʦʩʫʜʠʩʪʳʡ ʤʠʢʦʟ, ʠʣʠ ʪʨʘʭʝʦʤʠʢʦʟ, ʠ ʩʚʷʟʘʥʥʦʝ ʩ ʥʠʤʠ ʠʥʬʝʢʮʠʦʥ-

ʥʦʝ ʫʚʷʜʘʥʠʝ ʜʝʨʝʚʴʝʚ. ʀʥʬʝʢʮʠʦʥʥʦʝ ʫʚʷʜʘʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʛʨʠʙʥʳʤʠ ʛʠʬʘ-

ʤʠ, ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʶʪʩʷ ʚ ʢʣʝʪʢʘʭ ʣʫʯʝʚʦʡ ʧʘʨʝʥʭʠʤʳ ʠ ʩʤʦʣʷʥʳʭ ʭʦʜʘʭ ʟʘʨʘ-

ʞʝʥʥʦʡ ʟʘʙʦʣʦʥʥʦʡ ʯʘʩʪʠ ʜʝʨʝʚʘ. ʊʨʘʭʝʠʜʳ ʜʨʝʚʝʩʠʥʳ ʦʩʚʘʠʚʘʶʪʩʷ ʥʘ ʙʦʣʝʝ 

ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ʠʥʬʝʢʮʠʠ. ʈʘʜʠʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ Ophiostoma picea 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʢʣʝʪʢʘʭ ʧʘʨʝʥʭʠʤʳ, ʘ ʚʝʨʪʠʢʘʣʴʥʳʡ ʨʦʩʪ ï ʚ ʪʨʘʭʝʠʜʘʭ. ʈʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʛʨʠʙʦʚ ʧʦ ʪʨʘʭʝʠʜʘʤ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʦʢʘʡʤʣʝʥʥʳʝ ʧʦʨʳ ʠʣʠ ʯʝʨʝʟ 

ʧʝʨʬʦʨʘʮʠʶ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ. Ophiostoma picea ʘʩʩʠʤʠʣʠʨʫʝʪ ʟʘʧʘʩʥʳʝ ʧʠʪʘ-

ʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʢʣʝʪʢʘʭ ʣʫʯʝʚʦʡ ʧʘʨʝʥʭʠʤʳ ʜʨʝʚʝʩʠʥʳ.  

ʉʪʝʧʝʥʴ ʚʣʘʞʥʦʩʪʠ ʜʨʝʚʝʩʠʥʳ ʚʘʞʥʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʬʠʦʩʪʦʤʦʚʳʭ ʛʨʠ-

ʙʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʛʨʠʙʦʚ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʩʚʘʠʚʘʪʴ ʥʦʚʳʡ ʟʘʙʦʣʦʥʥʳʡ ʤʘʪʝʨʠ-

ʘʣ ʩ ʚʳʩʦʢʠʤʠ ʣʠʙʦ ʥʠʟʢʠʤʠ ʩʪʝʧʝʥʷʤʠ ʚʣʘʞʥʦʩʪʠ. ʄʠʥʠʤʘʣʴʥʘʷ ʩʪʝʧʝʥʴ 

ʚʣʘʞʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʨʦʩʪʘ ʛʨʠʙʥʦʛʦ ʤʠʮʝʣʠʷ ʚ ʣʝʩʥʦʡ ʩʨʝʜʝ, ʧʨʠʤʝʨ-

ʥʦ ʦʢʦʣʦ 20% ʩʫʭʦʛʦ ʚʝʩʘ ʩʫʙʩʪʨʘʪʘ. ʋʤʝʨʝʥʥʳʝ ʩʪʝʧʝʥʠ ʚʣʘʞʥʦʩʪʠ ʜʨʝʚʝʩʠʥʳ 

ʚ ʜʠʘʧʘʟʦʥʝ ʤʝʞʜʫ 30ï120% ʩʫʭʦʛʦ ʚʝʩʘ ʧʨʠʝʤʣʝʤʳ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʦʬʠʦ-

ʩʪʦʤʦʚʳʭ ʛʨʠʙʦʚ.  

ɺʦʟʙʫʜʠʪʝʣʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʟʠʤʫʶʪ ʚ ʜʨʝʚʝʩʠʥʝ ʙʦʣʴʥʳʭ 

ʜʝʨʝʚʴʝʚ ʚ ʚʠʜʝ ʤʠʮʝʣʠʷ, ʛʠʬʘʣʴʥʳʭ ʩʧʦʨʦʥʦʰʝʥʠʡ ʠ ʧʝʨʠʪʝʮʠʝʚ. ʆʬʠʦʩʪʦ-

ʤʦʚʳʝ ʛʨʠʙʳ, ʚʦʟʙʫʜʠʪʝʣʠ ʤʠʢʦʟʘ ʩʦʩʫʜʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʘʥʘʤʦʨʬʳ ʤʦʛʫʪ ʨʘʟʚʠ-

ʚʘʪʴʩʷ ʦʪʜʝʣʴʥʦ ʠʣʠ ʩʦʚʤʝʩʪʥʦ ʥʘ ʦʜʥʦʤ ʜʝʨʝʚʝ, ʥʦ ʥʘ ʨʘʟʥʳʭ ʝʛʦ ʯʘʩʪʷʭ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʉʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʠʣʠ ʪʨʘʭʝʦʤʠʢʦʟʳ, 

ʯʘʩʪʦ ʨʘʟʚʠʚʘʶʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʥʝʢʨʦʟʘʤʠ, ʧʦʵʪʦʤʫ ʭʘʨʘʢʪʝʨʥʘʷ ʢʘʨʪʠʥʘ ʠʥ-

ʬʝʢʮʠʦʥʥʦʛʦ ʫʚʷʜʘʥʠʷ ʧʦʨʦʶ ʟʘʤʘʩʢʠʨʦʚʘʥʘ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʨʫʛʠʤʠ ʧʨʠ-

ʟʥʘʢʘʤʠ ʧʦʨʘʞʝʥʠʷ (ʷʟʚʳ ʥʘ ʚʝʪʚʷʭ ʠ ʩʪʚʦʣʝ, ʩʤʦʣʦʪʝʯʝʥʠʝ, ʦʪʜʝʣʝʥʠʝ ʢʦʨʳ ʦʪ 

ʜʨʝʚʝʩʠʥʳ). ʀʥʬʝʢʮʠʦʥʥʳʤ ʫʚʷʜʘʥʠʝʤ ʧʦʨʘʞʘʶʪʩʷ ʭʚʦʡʥʳʝ ʜʝʨʝʚʴʷ ʚʩʝʭ ʚʦʟ-

ʨʘʩʪʦʚ, ʥʦ ʥʘʠʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳ ʜʝʨʝʚʴʷ, ʠʤʝʶʱʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞ-

ʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʘʩʘʞʜʝʥʠʷ ʩ ʥʘʨʫʰʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʩʪʘ-

ʜʠʠ ʨʘʩʧʘʜʘ. ʊʝʯʝʥʠʝ ʙʦʣʝʟʥʠ ʤʦʞʝʪ ʚʳʨʘʞʘʪʴʩʷ ʚ ʚʠʜʝ ʦʯʘʛʦʚʦʡ, ʦʩʪʨʦʡ 

ʬʦʨʤʳ ʫʚʷʜʘʥʠʷ, ʥʦ ʯʘʱʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʭʨʦʥʠʯʝʩʢʘʷ ʬʦʨʤʘ. ʆʙʳʯʥʦ ʧʦʨʘʞʘ-

ʶʪʩʷ ʩʦʩʫʜʳ ʟʘʙʦʣʦʥʠ, ʢʦʪʦʨʳʝ ʟʘʢʫʧʦʨʠʚʘʶʪʩʷ ʤʠʮʝʣʠʝʤ ʠ ʩʧʦʨʦʥʦʰʝʥʠʷʤʠ 

ʛʨʠʙʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʨʫʰʘʝʪʩʷ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʜʝʨʝʚʘ, ʭʚʦʷ ʦʧʘʜʘʝʪ, ʢʨʦʥʘ 

ʜʝʨʝʚʘ ʩʪʘʥʦʚʠʪʩʷ ʘʞʫʨʥʦʡ. ʆʙʳʯʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʚʥʫʪʨʝʥʥʠʝ ʧʨʠʟʥʘʢʠ ʠʥʬʝʢ-

ʮʠʠ ï ʧʨʝʨʳʚʠʩʪʦʝ ʠʣʠ ʩʧʣʦʰʥʦʝ ʧʦʙʫʨʝʥʠʝ, ʧʦʯʝʨʥʝʥʠʝ ʩʦʩʫʜʦʚ ʟʘʙʦʣʦʥʠ 

(ʨʠʩ. 117). ʉʧʦʨʦʥʦʰʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʠ ʤʦʛʫʪ ʧʦʷʚʣʷʪʴʩʷ ʥʘ ʧʦʨʘʞʝʥ-

ʥʦʡ ʜʨʝʚʝʩʠʥʝ, ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʩʪʘʶʱʝʡ ʢʦʨʳ, ʘ ʪʘʢʞʝ ʚ ʭʦʜʘʭ 

ʢʦʨʦʝʜʦʚ-ʟʘʙʦʣʦʥʥʠʢʦʚ, ʢʦʣʳʙʝʣʴʢʘʭ ʢʫʢʦʣʦʢ ʠ ʚ ʣʸʪʥʳʭ ʦʪʚʝʨʩʪʠʷʭ ʞʫʢʦʚ 

(ʨʠʩ. 118).  

ʆʬʠʦʩʪʦʤʦʚʳʝ ʛʨʠʙʳ ʚʢʣʶʯʝʥʳ ʚ ʧʦʨʷʜʦʢ Microascales, ʩʝʤʝʡʩʪʚʦ 

Ophiostomataceae Nannfeldt. ʄʠʢʨʦʘʩʢʦʚʳʝ ʛʨʠʙʳ ʩʦʩʪʘʚʣʷʶʪ ʥʝʙʦʣʴʰʦʡ ʧʦʨ̫-

ʜʦʢ ʧʝʨʝʥʦʤʠʮʝʪʦʚ, ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʦʪʦʨʳʭ ʧʝʨʠʪʝʮʠʠ ʠʤʝʶʪ ʜʣʠʥʥʫʶ ʰʝʡʢʫ, 

ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʩ ʧʦʤʦʱʴʶ ʩʣʠʟʠ, ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʧʨʠ ʨʘʩʧʣʳʚʘʥʠʠ ʦʙʦʣʦʯʝʢ 
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ʩʫʤʦʢ, ʘʩʢʦʩʧʦʨʳ ʚʳʪʘʣʢʠʚʘʶʪʩʷ ʥʘʨʫʞʫ. ʄʠʢʨʦʘʩʢʦʚʳʝ ʛʨʠʙʳ ï ʩʘʧʨʦʪʨʦʬʳ 

ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʫʙʩʪʨʘʪʘʭ ʠʣʠ ʧʘʨʘʟʠʪʳ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ. ʆʙʱʘʷ ʤʦʨʬʦʣʦ-

ʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʤʝʡʩʪʚʘ Ophiostomataceae: ʧʣʦʜʦʚʳʝ ʪʝʣʘ ʚ ʚʠʜʝ 

ʧʝʨʠʪʝʮʠʝʚ, ʦʢʨʫʛʣʳʝ, ʤʘʣʝʥʴʢʠʝ, ʩ ʜʣʠʥʥʳʤ ʚʳʪʷʥʫʪʳʤ ʭʦʙʦʪʢʦʤ, ʙʝʟ ʧʘʨʘ-

ʬʠʟ. ʉʫʤʢʠ ʩʦʙʨʘʥʳ ʚ ʧʫʯʦʢ, ʯʘʩʪʴʶ ʩʚʷʟʘʥʳ ʦʩʥʦʚʘʥʠʷʤʠ, ʩʬʝʨʠʯʝʩʢʠʝ ʠʣʠ 

ʦʚʘʣʴʥʳʝ, ʨʘʩʪʚʦʨʷʶʪʩʷ ʧʦʩʣʝ ʩʦʟʨʝʚʘʥʠʷ. ɸʩʢʦʩʧʦʨʳ ʙʝʩʮʚʝʪʥʳʝ, ʤʘʣʝʥʴʢʠʝ 

(2ï12 ʤʢʤ ʜʣʠʥʦʡ), ʦʚʘʣʴʥʦ-ʩʝʨʧʦʚʠʜʥʳʝ, ʦʜʥʦʢʣʝʪʦʯʥʳʝ, ʨʝʞʝ ʩ ʦʜʥʦʡ ʧʝʨʝ-

ʛʦʨʦʜʢʦʡ, ʧʦʚʝʨʭʥʦʩʪʴ ʛʣʘʜʢʘʷ, ʩʦ ʚʨʝʤʝʥʝʤ ʦʢʨʫʞʝʥʥʘʷ ʩʪʫʜʝʥʠʩʪʦʡ ʦʙʦʣʦʯ-

ʢʦʡ. ʉʧʦʨʳ ʚʳʭʦʜʷʪ ʤʘʩʩʦʡ ʠʟ ʩʫʤʦʢ. ʋ ʤʥʦʛʠʭ ʚʠʜʦʚ ʥʘ ʚʝʨʰʠʥʝ ʰʝʡʢʠ ʧʝʨʠ-

ʪʝʮʠʷ ʦʪʤʝʯʘʶʪʩʷ ʢʠʩʪʦʯʢʠ ʠʟ ʛʠʬ. ʂʘʢ ʤʥʦʛʠʝ ʘʩʢʦʤʠʮʝʪʳ, ʦʬʠʦʩʪʦʤʦʚʳʝ ʛʨʠ-

ʙʳ ʩʚʷʟʘʥʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʙʝʩʧʦʣʳʤʠ ʩʪʘʜʠʷʤʠ (ʘʥʘʤʦʨʬʘʤʠ), ʢʦʪʦʨʳʝ ʪʘʢʞʝ 

ʷʚʣʷʶʪʩʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʦʚ.  

ʉʧʦʨʦʥʦʰʝʥʠʷ ʘʥʘʤʦʨʬʳ Pesotum ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʫʯʦʢ ʢʦʨʠʯʥʝ-

ʚʳʭ ʩʝʧʪʠʨʦʚʘʥʥʳʭ ʢʦʥʠʜʠʝʥʦʩʮʝʚ, 7 ʤʢʤ ʚ ʜʠʘʤʝʪʨʝ, ʩʦʝʜʠʥʝʥʥʳʭ ʚ ʢʦʨʝʤʠʠ. 

ʊʦʣʱʠʥʘ ʩʪʦʣʙʠʢʘ ʢʦʨʝʤʠʠ 20ï25 ʤʢʤ, ʜʣʠʥʘ 500ï600 ʤʢʤ. ʅʘ ʚʝʨʰʠʥʝ ʢʦʥʠ-

ʜʠʝʥʦʩʮʘ ʛʠʬʳ ʚʝʪʚʷʪʩʷ ʚ ʚʠʜʝ ʤʝʪʝʣʢʠ, ʦʪʯʣʝʥʷʶʪ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʠʥʦʛʜʘ 

ʩʦʛʥʫʪʳʝ ʙʝʩʮʚʝʪʥʳʝ ʢʦʥʠʜʠʠ ʩ ʟʘʢʨʫʛʣʝʥʥʳʤʠ ʢʦʥʮʘʤʠ. ʂʦʥʠʜʠʠ ʩʦʙʨʘʥʳ ʚ 

ʩʣʠʟʠʩʪʫʶ ʢʨʫʧʥʫʶ ʛʦʣʦʚʢʫ-ʢʘʧʝʣʴʢʫ ʥʘ ʚʝʨʰʠʥʝ ʢʦʨʝʤʠʷ (ʨʠʩ. 119). ʂʦʥʠʜʠʠ 

ʦʚʘʣʴʥʳʝ ʜʦ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ, ʙʝʩʮʚʝʪʥʳʝ, ʩ ʜʚʫʤʷ ʧʦʣʷʨʥʳʤʠ ʢʘʧʣʷʤʠ ʤʘʩʣʘ, 

4ï6Ĭ2 ʤʢʤ. ɻʨʠʙ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʥʘʤʠ ʢʘʢ Pesotum piceae. ʉʧʦʨʦʥʦʰʝʥʠʷ 

Pesotum piceae ʨʘʟʚʠʚʘʶʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʝ ʢʦʨʳ ʠ ʥʘ ʜʨʝʚʝʩʠʥʝ.  

ʉʧʦʨʦʥʦʰʝʥʠʷ ʘʥʘʤʦʨʬʳ Sporothrix ʨʘʟʚʠʚʘʶʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʢʦʨʳ ʠ ʥʘ ʜʨʝʚʝʩʠʥʝ, ʘ ʪʘʢʞʝ ʚ ʚʠʜʝ ʦʙʠʣʴʥʦʡ ʙʝʩʮʚʝʪʥʦʡ ʩʝʪʢʠ ʤʠʮʝʣʠʷ 

ʚ ʭʦʜʘʭ ʢʦʨʦʝʜʦʚ ʠ ʥʘ ʙʫʨʦʚʦʡ ʤʫʢʝ. ɸʥʘʤʦʨʬʘ Sporothrix ʦʙʨʘʟʫʝʪ ʙʝʩʮʚʝʪʥʳʝ 

ʢʦʥʠʜʠʝʥʦʩʮʳ, ʙʝʟ ʧʝʨʝʛʦʨʦʜʦʢ, ʦʪʭʦʜʷʱʠʝ ʦʪ ʤʠʮʝʣʠʷ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ, ʜʣʠ-

ʥʦʡ 30ï50 ʤʢʤ. ʂʦʥʠʜʠʠ ʦʜʥʦʢʣʝʪʦʯʥʳʝ, ʙʝʩʮʚʝʪʥʳʝ, ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʩ ʟʘʢʨʫʛ-

ʣʝʥʥʳʤʠ ʢʦʥʮʘʤʠ, ʠʥʦʛʜʘ ʠʟʦʛʥʫʪʳʝ, ʨʘʟʤʝʨʦʤ 4,5ï5,5Ĭ1,5ï2 ʤʢʤ, ʩʦʙʨʘʥʳ ʚ ʦʢ-

ʨʫʛʣʳʝ ʛʦʣʦʚʢʠ, ʜʦ 10 ʤʢʤ, ʥʘ ʚʝʨʰʠʥʝ ʢʦʥʠʜʠʝʥʦʩʮʘ (ʨʠʩ. 120).  

ʏʝʨʝʟ 2 ʥʝʜ. ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʢʦʥʠʜʠʘʣʴʥʳʭ ʩʪʘʜʠʡ ï ʘʥʘʤʦʨʬ ʥʘ ʜʨʝ-

ʚʝʩʠʥʝ ʠ ʢʦʨʝ ʦʙʨʘʟʫʶʪʩʷ ʧʨʦʪʦʧʝʨʠʪʝʮʠʠ ʩʫʤʯʘʪʦʡ ʩʪʘʜʠʠ Ophiostoma picea 

(ʨʠʩ. 121). ɿʨʝʣʳʝ ʧʝʨʠʪʝʮʠʠ ʯʝʨʥʳʝ, ʦʢʨʫʛʣʳʝ, ʩ ʭʦʙʦʪʢʘʤʠ ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʳ. 

ɼʠʘʤʝʪʨ ʧʝʨʠʪʝʮʠʷ 170ï250 ʤʢʤ, ʜʣʠʥʘ ʭʦʙʦʪʢʘ ʜʦ 700 ʤʢʤ, ʘ ʪʦʣʱʠʥʘ  

28ï30 ʤʢʤ. (ʨʠʩ. 122 ʠ 123). ɺ ʧʝʨʠʪʝʮʠʠ ʩʦʜʝʨʞʘʪʩʷ ʦʢʨʫʛʣʳʝ ʩʫʤʢʠ, 6ï8 ʤʢʤ ʚ 

ʜʠʘʤʝʪʨʝ, ʩ ʙʝʩʮʚʝʪʥʦʡ ʪʦʣʩʪʦʡ ʦʙʦʣʦʯʢʦʡ (ʜʦ 1 ʤʢʤ). ʉʧʦʨʳ ʚ ʩʫʤʢʝ ʩʦʙʨʘʥʳ 

ʚ ʧʣʦʪʥʳʡ ʢʦʤʦʢ ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʦ 8 ʰʪʫʢ. ʇʦ ʩʦʟʨʝʚʘʥʠʠ ʦʙʦʣʦʯʢʠ ʩʫʤʦʢ ʨʘʩ-

ʪʚʦʨʷʶʪʩʷ. ʉʧʦʨʳ ʢʦʨʦʪʢʠʝ, ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʙʝʩʮʚʝʪʥʳʝ, ʩ ʤʝʣʢʠʤʠ ʢʘʧʣʷʤʠ 

ʤʘʩʣʘ ʥʘ ʢʦʥʮʘʭ, 4,5ï5Ĭ2ï2,5 ʤʢʤ (ʨʠʩ. 124). ʇʝʨʠʪʝʮʠʠ Ophiostoma picea ʨʘʟ-

ʙʨʦʩʘʥʳ ʦʜʠʥʦʯʥʦ ʠʣʠ ʤʝʣʢʠʤʠ ʛʨʫʧʧʘʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʨʝʚʝʩʠʥʳ, ʥʘ ʚʥʫʪ-

ʨʝʥʥʝʡ ʩʪʦʨʦʥʝ ʢʦʨʳ, ʠʥʦʛʜʘ ʚ ʭʦʜʘʭ ʢʦʨʦʝʜʦʚ, ʧʨʠʯʝʤ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʥʠ ʜʝ-

ʬʦʨʤʠʨʦʚʘʥʳ ʣʠʙʦ ʠʤʝʶʪ ʦʯʝʥʴ ʢʦʨʦʪʢʠʝ ʭʦʙʦʪʢʠ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʇʝʨʚʠʯʥʘʷ ʛʨʠʙʥʘʷ ʠʥʬʝʢʮʠʷ ʧʦʷʚʣʷʝʪʩʷ ʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʦʩʣʘʙʣʝʥʥʳʭ ʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʠ ʩʚʷʟʘʥʘ ʩ ʨʘʟʚʠʪʠʝʤ ʦʯʘʛʦʚ 

ʥʘʩʝʢʦʤʳʭ, ʧʦʚʨʝʞʜʘʶʱʠʭ ʢʦʨʫ. ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʦʪʤʝʯʘʝʪʩʷ ʩʠʤʙʠʦʟ ʞʫ-

ʢʦʚ-ʢʦʨʦʝʜʦʚ (conifer bark ï beetles) ʠ ʛʨʠʙʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʠʥʬʝʢʮʠʦʥʥʦʝ ʫʚʷ-

ʜʘʥʠʝ ʠ ʩʠʥʝʚʫ ʜʨʝʚʝʩʠʥʳ (blue ï stain fungi). ʉʪʚʦʣʦʚʳʝ ʚʨʝʜʠʪʝʣʠ ʷʚʣʷʶʪʩʷ 

ʛʣʘʚʥʳʤʠ ʧʝʨʝʥʦʩʯʠʢʘʤʠ ʛʨʠʙʦʚ ï ʚʦʟʙʫʜʠʪʝʣʝʡ ʪʨʘʭʝʦʤʠʢʦʟʦʚ ʣʝʩʥʳʭ ʧʦʨʦʜ. 
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ʅʘʧʨʠʤʝʨ, ʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʤʠ ʦʪʤʝʯʝʥʘ ʩʚʷʟʴ Ophiostoma picea ʠ ʢʦ-

ʨʦʝʜʘ-ʪʠʧʦʛʨʘʬʘ Ips typographus. ɸʩʩʠʤʠʣʷʮʠʷ ʛʨʠʙʘ-ʧʘʪʦʛʝʥʘ ʠ ʥʘʩʝʢʦʤʳʭ-

ʚʨʝʜʠʪʝʣʝʡ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʨʘʟʨʫʰʝʥʠʶ ʝʣʴʥʠʢʦʚ ʇʦʜʤʦʩʢʦʚʴʷ. 

ʅʝʦʙʭʦʜʠʤ ʧʦʩʪʦʷʥʥʳʡ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʥʘʜʟʦʨ ʟʘ ʨʘʟʚʠʪʠʝʤ ʧʦʜʦʙʥʳʭ ʥʝ-

ʛʘʪʠʚʥʳʭ ʘʩʩʦʮʠʘʮʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʨ ʙʦʨʴʙʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʙʦʨʴ-

ʙʫ ʩʦ ʩʪʚʦʣʦʚʳʤʠ ʥʘʩʝʢʦʤʳʤʠ ʠ ʩʘʥʠʪʘʨʥʳʝ ʨʫʙʢʠ ʚ ʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʧʦ-

ʪʝʨʷʚʰʠʭ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʪʘʜʠʠ ʨʘʩʧʘʜʘ.  

˹͔ͪͦ͘͟ ͨ ͔͎͍ͦ͋ͦ ͻ͍͚ͦͤ·ͻ ͨ ͦͪͦ͒, ͨ ͔ͫͭ͊ͦ͡ͼ͙ͦ͘  
(Pestalotia twig blight, Brown tips caused by fungal infection)  

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʶʪ ʛʨʠʙʳ Pestalotia hartigii Tubeuf 

(=Truncatella hartigii (Tubeuf) Steyaert); Pestalotia funerea Desm. (=Pestalotiopsis 

funerea (Desm.) Steyaert). 

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. Pestalotia hartigii ʚ ʧʨʝʜʝʣʘʭ ʈʦʩʩʠʠ ʧʦʨʘʞʘʝʪ ʩʦʩʥʫ 

ʦʙʳʢʥʦʚʝʥʥʫʶ (Pinus silvestris), ʩʦʩʥʫ ʧʠʮʫʥʜʩʢʫʶ (P. pityusa), ʩʦʩʥʫ ʢʝʜʨʦʚʫʶ 

ʩʠʙʠʨʩʢʫʶ (P. sibirica), ʩʦʩʥʫ ʯʝʨʥʫʶ (P. nigra), ʩʦʩʥʫ ʚʝʡʤʫʪʦʚʫ (P. strobus), ʝʣʴ 

ʦʙʳʢʥʦʚʝʥʥʫʶ (Picea exelsa), ʝʣʴ ʩʠʙʠʨʩʢʫʶ (P. obovata). Pestalotia funerea ʚ 

ʧʨʝʜʝʣʘʭ ʈʦʩʩʠʠ ʧʦʨʘʞʘʝʪ ʩʦʩʥʫ ʧʠʮʫʥʜʩʢʫʶ (Pinus pityusa), ʪʠʩ ʷʛʦʜʥʳʡ (Tax-

us baccata), ʪʫʶ ʟʘʧʘʜʥʫʶ (Thuja occidentalis), ʤʦʞʞʝʚʝʣʴʥʠʢ (Juniperus sp), ʘ 

ʪʘʢʞʝ ʨʷʜ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʠʟ ʨʦʜʦʚ Sequoia, Cryptomeria, Cupressus, Cha-

maecyparis.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʅʝʢʨʦʟ ʧʦʙʝʛʦʚ 

ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʚʳʟʳʚʘʝʤʳʡ Pestalotia hartigii, ʦʙʥʘʨʫʞʝʥ ʚ ʉʨʝʜʥʝ-ʪʘʝʞʥʦʤ 

ʨʘʡʦʥʝ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʄʫʨʤʘʥʩʢʘʷ ʦʙʣʘʩʪʴ), ʈʘʡ-

ʦʥʝ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(ʄʦʩʢʦʚʩʢʘʷ, ʉʤʦʣʝʥʩʢʘʷ, ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʠ), ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤ ʛʦʨʥʦʤ ʨʘʡʦʥʝ 

(ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ), ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʤ ʧʦʜʪʘʝʞʥʦ-ʣʝʩʦʩʪʝʧʥʦʤ ʨʘʡʦʥʝ (ʅʦʚʦ-

ʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ), ʉʨʝʜʥʝʩʠʙʠʨʩʢʦʤ ʧʦʜʪʘʝʞʥʦ-ʣʝʩʦʩʪʝʧʥʦʤ ʨʘʡʦʥʝ (ʂʨʘʩʥʦʷʨ-

ʩʢʠʡ ʢʨʘʡ). ʅʝʢʨʦʟ ʧʦʙʝʛʦʚ ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʚʳʟʳʚʘʝʤʳʡ Pestalotia funereal, ʦʙʥʘ-

ʨʫʞʝʥ ʚ ʖʞʥʦ-ʪʘʝʞʥʦʤ ʨʘʡʦʥʝ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʃʝ-

ʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ), ʈʘʡʦʥʝ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʝʚʨʦʧʝʡʩʢʦʡ 

ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ), ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤ ʛʦʨʥʦʤ 

ʨʘʡʦʥʝ (ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ɺʦʟʙʫʜʠʪʝʣʴ ʥʝʢʨʦʟʘ ʧʦʙʝʛʦʚ ʭʚʦʡʥʳʭ ʧʦʨʦʜ 

Pestalotia hartigii ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ (ʇʦʣʴʰʘ, 

ʏʝʭʠʷ) ʥʘ Picea exelsa ʠ Abies alba. ɿʘʪʝʤ ʛʨʠʙ ʦʙʥʘʨʫʞʠʣʠ ʚ ʧʠʪʦʤʥʠʢʘʭ ʉʝʚʝ-

ʨʦ-ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʥʘ Pinus, Cupressus. ʉʚʝʜʝʥʠʷ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʜʨʫʛʦʛʦ 

ʛʨʠʙʘ ï Pestalotia funerea ï ʦʪʥʦʩʷʪʩʷ ʢ ʨʝʛʠʦʥʘʤ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, ʉʝʚʝʨʥʦʡ 

ɸʤʝʨʠʢʠ, ʄʝʢʩʠʢʠ, ʂʘʥʘʜʳ, ɸʚʩʪʨʘʣʠʠ, ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ. ɺ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ 

ʛʨʠʙ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʭʚʦʝ, ʚʝʪʚʷʭ, ʤʦʣʦʜʳʭ ʩʪʚʦʣʠʢʘʭ ʤʥʦʛʠʭ Coniferae, ʠʥʦʛʜʘ 

ʥʘ Cupressus macrocarpa, Picea abies. ɺ ɸʤʝʨʠʢʝ ʠ ʂʘʥʘʜʝ ʛʨʠʙʦʤ ʧʦʨʘʞʘʶʪʩʷ 

Cupressus arizonica, ʉ. macrocarpa, Juniperus scopulorum, J. virginiana, Picea ab-

ies, P. engelmanii, Pinus ponderosa, P. resinosa, P. strobus, P. sylvestris, Sequoia 

gigantea, Taxodium distichum, Taxus baccata, Thuja occidentalis. ɺ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʥʝʢʨʦʟ ʧʦʙʝʛʦʚ ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʚʳʟʳʚʘʝʤʳʡ Pestalotia funerea, ʦʙʥʘʨʫ-
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ʞʝʥ ʥʘʤʠ ʚ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ʀʨʘʥʘ (ʧʨʦʚʠʥʮʠʠ ʄʘʟʘʥʜʘʨʘʥ, ɻʦʨʛʘʥ, ɻʠʣʷʥ) 

ʥʘ Picea exelsa, Pinus nigra, Cupressus sempervirens, C. ʘrizonica, ʥʘ ʩʦʧʨʝʜʝʣʴ-

ʥʳʭ ʩ ʈʦʩʩʠʝʡ ʪʝʨʨʠʪʦʨʠʷʭ ʦʙʘ ʚʠʜʘ ʛʨʠʙʦʚ ʦʙʥʘʨʫʞʝʥʳ ʚ ʋʢʨʘʠʥʝ ʥʘ Picea 

exelsa (ʇʨʘʚʦʙʝʨʝʞʥʦʝ ʇʦʣʝʩʴʝ) ʠ Thuja orientalis (ʂʨʳʤ).  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. Pestalotia hartigii ʥʘʥʦʩʠʪ ʚʨʝʜ ʚ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ 

ʤʥʦʛʠʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ, ʚʳʟʳʚʘʷ ʦʪʤʠʨʘʥʠʝ ʧʦʯʝʢ ʠ ʧʦʙʝʛʦʚ ʝʣʠ, ʫʩʳʭʘʥʠʝ 

ʩʝʷʥʮʝʚ ʠ ʩʘʞʝʥʮʝʚ ʭʚʦʡʥʳʭ ʧʦʨʦʜ (ʝʣʠ, ʩʦʩʥʳ, ʨʝʞʝ ʧʠʭʪʳ ʠ ʣʠʩʪʚʝʥʥʠʮʳ). 

Pestalotia funerea ʧʦʨʘʞʘʝʪ ʜʝʢʦʨʘʪʠʚʥʳʝ ʧʦʨʦʜʳ ʭʚʦʡʥʳʭ, ʚʳʟʳʚʘʷ ʛʠʙʝʣʴ 

ʭʚʦʠ ʠ ʚʝʪʚʝʡ, ʘ ʪʘʢʞʝ ʩʪʚʦʣʠʢʦʚ ʤʦʣʦʜʳʭ ʩʘʞʝʥʮʝʚ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʋ ʩʘʞʝʥʮʝʚ, ʧʦʨʘʞʸʥʥʳʭ Pestalotia hartigii, ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʚʦʣʠʢʘ ʦʪʤʠʨʘʝʪ ʢʦʨʘ, ʧʨʠʪʦʢ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢ ʚʝʨʰʠʥʝ 

ʧʨʝʢʨʘʱʘʝʪʩʷ, ʨʘʩʪʝʥʠʝ ʩʦʭʥʝʪ ʠ ʧʦʛʠʙʘʝʪ (ʨʠʩ. 125). ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘ-

ʢʠ ʥʝʢʨʦʟʘ ʧʦʙʝʛʦʚ ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʚʳʟʳʚʘʝʤʦʛʦ Pestalotia hartigii, ʜʦʩʪʘʪʦʯʥʦ 

ʭʘʨʘʢʪʝʨʥʳ. ʅʘʠʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʦ ʨʘʟʚʠʪʠʝ ʛʨʠʙʘ ʚ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ɿʘ-

ʧʘʜʥʦʡ ʉʠʙʠʨʠ (ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ), ʛʜʝ ʦʥ ʚʳʟʳʚʘʣ ʥʝʢʨʦʟ ʢʦʨʳ ʩʝʷʥʮʝʚ 

ʩʦʩʥʳ, ʝʣʠ ʠ ʢʝʜʨʘ. ʄʠʮʝʣʠʡ ʛʨʠʙʘ ʨʘʟʚʠʚʘʣʩʷ ʚ ʪʦʣʱʝ ʢʦʨʳ ʩʪʚʦʣʠʢʦʚ, ʚʳʟʳ-

ʚʘʣ ʝʸ ʦʪʤʠʨʘʥʠʝ, ʟʘʢʫʧʦʨʢʫ ʪʨʘʭʝʠʜ ʠ ʫʩʳʭʘʥʠʝ ʩʝʷʥʮʝʚ. ʋ ʧʦʨʘʞʸʥʥʳʭ ʩʝʷʥ-

ʮʝʚ ʝʣʠ, ʦʜʥʦʣʝʪʥʠʭ ʩʝʷʥʮʝʚ ʩʦʩʥʳ ʠ ʢʝʜʨʘ ʭʚʦʷ ʧʨʠʦʙʨʝʪʘʝʪ ʭʘʨʘʢʪʝʨʥʳʡ 

ʬʠʦʣʝʪʦʚʳʡ ʦʪʪʝʥʦʢ, ʟʘʪʝʤ ʞʝʣʪʝʝʪ, ʙʫʨʝʝʪ ʠ ʦʪʤʠʨʘʝʪ. ʉʧʦʨʦʥʦʰʝʥʠʷ ʛʨʠʙʘ 

ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʪʦʣʱʝ ʢʦʨʳ, ʟʘʪʝʤ ʧʨʦʨʳʚʘʶʪʩʷ ʯʝʨʝʟ ʧʦʢʨʦʚʥʳʝ ʪʢʘʥʠ (ʨʠʩ. 

126). ɻʨʠʙ ʬʦʨʤʠʨʫʝʪ ʦʢʨʫʛʣʳʝ ʣʦʞʘ, ʥʘ ʢʦʪʦʨʳʭ ʥʘ ʪʦʥʢʠʭ ʥʠʪʝʚʠʜʥʳʭ ʢʦʥʠ-

ʜʠʝʥʦʩʮʘʭ ʨʘʟʚʠʚʘʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʝ ʢʦʥʠʜʠʠ, ʧʨʦʜʦʣʛʦʚʘʪʦ-ʷʡʮʝʚʠʜʥʳʝ, ʩ 3 

ʧʝʨʝʛʦʨʦʜʢʘʤʠ, ʢʨʫʧʥʳʤʠ, ʦʢʨʘʰʝʥʥʳʤʠ ʩʨʝʜʠʥʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠ ʙʝʩʮʚʝʪʥʳʤʠ 

ʱʝʪʠʥʢʘʤʠ ʥʘ ʢʦʥʮʝ. ɼʣʠʥʘ ʢʦʥʠʜʠʡ ʜʦ 20 ʤʢʤ, ʠʤʝʶʪ 1ï4 ʱʝʪʠʥʢʠ ʜʦ 18 ʤʢʤ 

ʜʣʠʥʦʡ (ʨʠʩ. 127). P. hartigii ʚʳʟʳʚʘʝʪ ʪʘʢʞʝ ʥʝʢʨʦʟ ʧʦʙʝʛʦʚ ʝʣʠ ʚ ʣʝʩʥʳʭ ʢʫʣʴ-

ʪʫʨʘʭ (ʧʦʩʘʜʢʘʭ ʝʣʠ).  

ʉʧʦʨʦʥʦʰʝʥʠʷ ʛʨʠʙʘ ʨʘʟʚʠʚʘʶʪʩʷ ʢʘʢ ʥʘ ʢʦʨʝ ʧʦʨʘʞʸʥʥʳʭ ʚʝʪʚʝʡ, ʪʘʢ ʠ 

ʥʘ ʥʠʞʥʝʡ ʩʪʦʨʦʥʝ ʭʚʦʠʥʦʢ. ʉʧʦʨʦʥʦʰʝʥʠʷ ʥʝʙʦʣʴʰʠʝ, ʯʸʨʥʳʝ, ʦʜʠʥʦʯʥʳʝ. ɺ 

ʫʩʣʦʚʠʷʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʩʧʦʨʦʥʦʰʝʥʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʣʠ-

ʙʦ ʧʦʩʣʝ ʧʝʨʝʟʠʤʦʚʢʠ ʥʘ ʤʸʨʪʚʳʭ ʦʨʛʘʥʘʭ, ʧʦʩʣʝ ʩʧʦʨʫʣʷʮʠʠ ʠʩʯʝʟʘʶʪ.  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ P. hartigii ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʥʘʤʠ ʚ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ 

ʊʚʝʨʩʢʦʡ ʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ, ʘ ʪʘʢʞʝ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 

ʏʝʨʥʦʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʂʘʚʢʘʟʘ.  

ɺ ʦʢʨʝʩʪʥʦʩʪʷʭ ʂʨʘʩʥʦʜʘʨʘ ʛʨʠʙ ʙʳʣ ʥʘʡʜʝʥ ʥʘ ʫʩʳʭʘʶʱʝʡ ʭʚʦʝ ʩʦʩʥʳ 

ʯʸʨʥʦʡ. ʅʘ ʧʦʨʘʞʸʥʥʦʡ ʭʚʦʝ ʦʙʨʘʟʫʶʪʩʷ ʧʨʦʜʦʣʴʥʳʝ ʨʘʟʨʳʚʳ ʵʧʠʜʝʨʤʠʩʘ, ʚ 

ʨʘʟʨʳʚʳ ʚʳʭʦʜʷʪ ʯʸʨʥʳʝ ʣʦʞʘ ʩ ʦʙʠʣʴʥʳʤʠ ʢʦʥʠʜʠʷʤʠ. ʂʦʥʠʜʠʠ ʠʤʝʶʪ 3 ʧʝ-

ʨʝʛʦʨʦʜʢʠ, ʥʘ ʚʝʨʰʠʥʝ ʚʠʜʥʳ 3ï4 ʜʣʠʥʥʳʝ ʱʝʪʠʥʢʠ. ʅʘ ʏʝʨʥʦʤʦʨʩʢʦʤ ʧʦʙʝ-

ʨʝʞʴʝ ʛʨʠʙʦʤ ʧʦʨʘʞʘʶʪʩʷ ʩʦʩʥʘ ʧʠʮʫʥʜʩʢʘʷ (ʦʢʨ. ʧ. ʃʘʟʘʨʝʚʩʢʠʡ) ʠ ʩʦʩʥʘ 

ʦʙʳʢʥʦʚʝʥʥʘʷ (ʦʢʨ. ɸʜʣʝʨʘ). ʇʦʨʘʞʸʥʥʘʷ ʭʚʦʷ ʩʦʩʥʳ ʧʠʮʫʥʜʩʢʦʡ ʞʝʣʪʝʝʪ, ʟʘ-

ʪʝʤ ʦʪʤʠʨʘʝʪ. ʋ ʦʩʥʦʚʘʥʠʷ ʧʫʯʢʘ ʭʚʦʠ ʦʙʨʘʟʫʶʪʩʷ ʤʝʣʢʠʝ ʯʸʨʥʳʝ ʩʧʦʨʦʥʦʰʝ-

ʥʠʷ-ʣʦʞʘ. ʂʦʥʠʜʠʠ ʛʨʠʙʘ ʨʘʟʤʝʨʦʤ 20ï25Ĭ8 ʤʢʤ, ʩʨʝʜʠʥʥʳʝ ʢʣʝʪʢʠ ʦʢʨʘʰʝʥʳ ʚ 

ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ, ʢʦʥʝʯʥʳʝ ʢʣʝʪʢʠ ʙʝʩʮʚʝʪʥʳʝ. ʂʦʥʠʜʠʠ ʠʤʝʶʪ 2ï3 ʝɦʪʠʥʢʠ 

ʦʢʦʣʦ 15 ʤʢʤ ʜʣʠʥʦʡ.  

ʅʘ ʭʚʦʝ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʩʧʦʨʦʥʦʰʝʥʠʷ ʛʨʠʙʘ ʪʘʢʞʝ ʨʘʟʚʠʚʘʶʪʩʷ 

ʧʦʜ ʧʦʢʨʦʚʥʳʤʠ ʪʢʘʥʷʤʠ. ʅʘʨʫʞʫ ʚʳʜʝʣʷʶʪʩʷ ʦʙʠʣʴʥʳʝ ʯʸʨʥʳʝ ʩʢʦʧʣʝʥʠʷ ʢʦ-

ʥʠʜʠʡ. ʂʦʥʠʜʠʠ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʝ ʩ ʙʝʩʮʚʝʪʥʦʡ ʥʦʞʢʦʡ (ʦʢʨʘʰʝʥʳ ʩʨʝʜʠʥʥʳʝ 
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ʢʣʝʪʢʠ) ʠ 3-ʤ  ̫ʱʝʪʠʥʢʘʤʠ. ʈʘʟʤʝʨ ʢʦʥʠʜʠʡ 20Ĭ7 ʤʢʤ. ɺ ʦʢʨʝʩʪʥʦʩʪʷʭ ɸʜʣʝʨʘ P. 

hartigii ʧʦʨʘʞʘʝʪ ʪʘʢʞʝ ʩʦʩʥʫ ʠʪʘʣʴʷʥʩʢʫʶ.  

ɺ ʫʩʣʦʚʠʷʭ ʄʦʩʢʦʚʩʢʦʡ ʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʝʡ P. hartigii ʥʘʡʜʝʥ ʚ ʣʝʩʥʳʭ 

ʧʠʪʦʤʥʠʢʘʭ ʥʘ ʩʝʷʥʮʘʭ ʩʦʩʥʳ ʠ ʝʣʠ. ʈʘʟʚʠʪʠʝ ʛʨʠʙʘ ʚʳʟʳʚʘʝʪ ʛʠʙʝʣʴ ʩʝʷʥʮʝʚ, 

ʧʨʠʯʸʤ ʟʘʙʦʣʝʚʘʥʠʝ ʥʦʩʠʪ ʦʯʘʛʦʚʳʡ ʭʘʨʘʢʪʝʨ. P. hartigii ʤʦʞʝʪ ʧʦʨʘʞʘʪʴ ʭʚʦʡ-

ʥʳʝ ʧʦʨʦʜʳ-ʠʥʪʨʦʜʫʮʝʥʪʳ. ɺ ʄʦʩʢʚʝ ʥʘʤʠ ʦʙʥʘʨʫʞʝʥʦ ʧʦʨʘʞʝʥʠʝ ʭʚʦʠ ʩʦʩʥʳ 

ʚʝʡʤʫʪʦʚʦʡ. ʉʧʦʨʦʥʦʰʝʥʠʷ ʛʨʠʙʘ ʨʘʟʚʠʚʘʶʪʩʷ ʫ ʦʩʥʦʚʘʥʠʷ ʧʫʯʢʘ ʭʚʦʠ. ʇʦʨʘ-

ʞʸʥʥʘʷ ʭʚʦʷ ʞʝʣʪʝʝʪ ʠ ʫʩʳʭʘʝʪ.  

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ ʚ ʘʨʝʘʣʘʭ ʭʚʦʡʥʳʭ 

ʧʦʨʦʜ ʧʦʟʚʦʣʠʣʠ ʦʙʥʘʨʫʞʠʪʴ P. hartigii ʚ ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ ʚ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠ-

ʢʘʭ (ɹʦʣʴʰʝʤʫʨʪʠʥʩʢʠʡ, ʊʠʥʩʢʠʡ ʣʝʩʭʦʟʳ). ʇʨʠ ʘʥʘʣʠʟʝ ʦʙʨʘʟʮʦʚ ʭʚʦʠ ʩʝʷʥʮʝʚ 

ʩʦʩʥʳ 3-ʛʦ ʛʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ ʠʟ ʧʠʪʦʤʥʠʢʦʚ ʊʠʥʩʢʦʛʦ ʣʝʩʭʦʟʘ ʦʙʥʘʨʫʞʝʥʦ ʟʘ-

ʙʦʣʝʚʘʥʠʝ ʭʚʦʠ, ʚʳʟʳʚʘʝʤʦʝ P. hartigii. ʇʦʨʘʞʸʥʥʘʷ ʭʚʦʷ ʞʝʣʪʝʝʪ ʠ ʫʩʳʭʘʝʪ ʩ 

ʢʦʥʮʦʚ. ʅʘ ʧʦʨʘʞʸʥʥʦʡ ʭʚʦʝ ʬʦʨʤʠʨʫʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʦʢʨʫʛʣʳʝ ʯʸʨʥʳʝ ʩʧʦʨʦ-

ʥʦʰʝʥʠʷ ʛʨʠʙʘ. ʂʦʥʠʜʠʠ ʛʨʠʙʘ ʪʠʧʠʯʥʳ ʜʣʷ ʚʠʜʘ ï ʠʤʝʶʪ 3 ʧʝʨʝʛʦʨʦʜʢʠ ʠ ʢʦ-

ʨʠʯʥʝʚʳʝ ʩʨʝʜʠʥʥʳʝ ʢʣʝʪʢʠ, ʥʘ ʚʝʨʰʠʥʝ ʟʘʤʝʪʥʳ ʜʣʠʥʥʳʝ ʱʝʪʠʥʢʠ.  

Pestalotia funerea ʦʙʥʘʨʫʞʝʥ ʥʘʤʠ ʏʝʨʥʦʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʉʝʚʝʨʦ-

ɿʘʧʘʜʥʦʛʦ ʂʘʚʢʘʟʘ ʚ 2000ï2003 ʛʛ. ɻʨʠʙ ʙʳʣ ʥʘʡʜʝʥ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧ. ʃʘʟʘʨʝʚ-

ʩʢʦʝ ʥʘ ʢʠʧʘʨʠʩʝ, ʢʨʠʧʪʦʤʝʨʠʠ, ʩʝʢʚʦʡʝ, ʢʠʧʘʨʠʩʦʚʠʢʝ, ʩʦʩʥʝ ʧʠʮʫʥʜʩʢʦʡ. P. 

funerea ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʭʚʦʝ ʠ ʚʝʪʚʷʭ ʧʦʨʘʞʸʥʥʳʭ ʨʘʩʪʝʥʠʡ. ʋ ʩʝʢʚʦʡʠ ʭʚʦʷ ʥʘ-

ʯʠʥʘʝʪ ʫʩʳʭʘʪʴ ʩ ʢʦʥʮʦʚ. ʍʘʨʘʢʪʝʨʥʳʡ ʧʨʠʟʥʘʢ ʧʦʨʘʞʝʥʠʷ ï ʙʝʣʳʝ ʜʦ ʩʝʨʳʭ 

ʢʦʥʮʳ ʙʦʣʴʥʦʡ ʭʚʦʠ ʥʘ ʦʙʱʝʤ ʟʝʣʸʥʦʤ ʬʦʥʝ. ɿʘʪʝʤ ʧʦʨʘʞʸʥʥʘʷ ʭʚʦʷ ʫʩʳʭʘʝʪ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʨʘʟʚʠʚʘʝʪʩʷ ʟʘʙʦʣʝʚʘʥʠʝ ʫ ʢʠʧʘʨʠʩʘ ʠ ʢʨʠʧʪʦʤʝʨʠʠ ï

ʧʦʨʘʞʘʝʪʩʷ ʭʚʦʷ ʥʘ ʢʦʥʮʘʭ ʧʦʙʝʛʦʚ. ʍʚʦʷ ʧʨʠʦʙʨʝʪʘʝʪ ʢʦʨʠʯʥʝʚʫʶ ʦʢʨʘʩʢʫ ʠ 

ʫʩʳʭʘʝʪ. ʅʘ ʭʚʦʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʨʘʟʚʠʚʘʶʪʩʷ ʩʧʦʨʦʥʦʰʝʥʠʷ ʛʨʠʙʘ. ʉʧʦʨʦʥʦ-

ʰʝʥʠʷ-ʣʦʞʘ ʯʸʨʥʳʝ, ʧʨʦʨʳʚʘʶʪʩʷ ʩʢʚʦʟʴ ʧʦʢʨʦʚʥʳʝ ʪʢʘʥʠ ʠ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘ-

ʧʘʭ ʟʘʤʝʪʥʳ ʧʦ ʯʸʨʥʳʤ ʣʝʥʪʦʯʢʘʤ ʢʦʥʠʜʠʡ, ʚʳʭʦʜʷʱʠʭ ʯʝʨʝʟ ʨʘʟʨʳʚʳ (ʨʠʩ. 

128). ʂʦʥʠʜʠʠ ʢʨʫʧʥʳʝ, ʦʚʘʣʴʥʳʝ, ʩ 4 ʧʝʨʝʛʦʨʦʜʢʘʤʠ, ʢʦʨʠʯʥʝʚʳʤʠ ʩʨʝʜʠʥʥʳ-

ʤʠ ʢʣʝʪʢʘʤʠ ʠ 3 ʱʝʪʠʥʢʘʤʠ ʥʘ ʢʦʥʮʝ (ʨʠʩ. 129). ʋ ʢʠʧʘʨʠʩʦʚʠʢʘ ʧʦʨʘʞʘʶʪʩʷ 

ʚʝʪʚʠ, ʩʧʦʨʦʥʦʰʝʥʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʜ ʢʦʨʦʡ. ʅʘ ʩʦʩʥʝ ʧʠʮʫʥʜʩʢʦʡ ʩʧʦʨʦʥʦ-

ʰʝʥʠʷ ʛʨʠʙʘ ʦʙʨʘʟʫʶʪʩʷ ʫ ʦʩʥʦʚʘʥʠʷ ʭʚʦʠ, ʨʝʞʝ ï ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʭʚʦʠ. ɺʦ ʚʩʝʭ 

ʩʣʫʯʘʷʭ ʨʘʟʤʝʨʳ ʢʦʥʠʜʠʡ, ʚ ʦʩʥʦʚʥʦʤ, ʩʦʚʧʘʜʘʶʪ ï 20ï27Ĭ6ï9 ʤʢʤ.  

ɺ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ʉʦʯʠ P. funerea ʧʦʚʨʝʞʜʘʝʪ ʪʠʩ ʷʛʦʜʥʳʡ ʠ ʢʠʧʘʨʠʩ. ʇʦ-

ʨʘʞʸʥʥʘʷ ʭʚʦʷ ʫʩʳʭʘʝʪ ʧʦʣʥʦʩʪʴʶ, ʥʘʯʠʥʘʷ ʩ ʢʦʥʮʦʚ. ʇʦʜ ʵʧʠʜʝʨʤʠʩʦʤ ʦʙʨʘ-

ʟʫʶʪʩʷ ʪʸʤʥʳʝ ʩʧʦʨʦʥʦʰʝʥʠʷ, ʚʳʜʝʣʷʶʱʠʝ ʪʸʤʥʳʝ ʪʷʞʠ ʯʸʨʥʳʭ ʢʦʥʠʜʠʡ. ʂʦ-

ʥʠʜʠʠ ʩ 4 ʧʝʨʝʛʦʨʦʜʢʘʤʠ, ʢʦʨʠʯʥʝʚʳʤʠ ʩʨʝʜʠʥʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠ 3ï4 ʱʝʪʠʥʢʘʤʠ 

ʥʘ ʢʦʥʮʝ. ʅʘ ʪʠʩʝ ʩʧʦʨ rʨʘʟʤʝʨʦʤ 20ï25Ĭ6ï10 ʤʢʤ, ʥʘ ʢʠʧʘʨʠʩʝ ʦʙʨʘʟʫʶʪʩʷ 

ʢʦʥʠʜʠʠ ʜʦ 35 ʤʢʤ ʜʣʠʥʦʡ (ʨʠʩ. 130).  

ʉʫʱʝʩʪʚʫʝʪ ʦʧʘʩʥʦʩʪʴ ʟʘʥʦʩʘ P. funerea ʚ ʝʚʨʦʧʝʡʩʢʫʶ ʯʘʩʪʴ ʈʦʩʩʠʠ ʩ 

ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʝʢʦʨʘʪʠʚʥʳʭ ʧʦʨʦʜ. ɺ ʫʩʣʦʚʠʷʭ ʇʦʜʤʦʩʢʦʚʴʷ ʪʘʢʦʡ 

ʩʣʫʯʘʡ ʦʪʤʝʯʘʣʩʷ ʚ 2001 ʛ. P. funerea ʙʳʣ ʥʘʡʜʝʥ ʥʘʤʠ ʥʘ Juniperus sp. ɹʳʣʘ ʧʦ-

ʨʘʞʝʥʘ ʭʚʦʷ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ï ʪʸʤʥʳʝ ʩʧʦʨʦʥʦʰʝʥʠʷ ʛʨʠʙʘ ʨʘʟʚʠʚʘʣʠʩʴ ʩʥʠʟʫ 

ʭʚʦʠ, ʠ ʙʦʣʴʥʘʷ ʭʚʦʷ ʟʘʩʳʭʘʣʘ ʥʘ ʚʝʪʚʷʭ.  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ʅʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʩʧʦʨʦʥʦʰʝʥʠʡ ʛʨʠʙʘ 

ʥʘ ʙʦʣʴʥʳʭ ʨʘʩʪʝʥʠʷʭ ʚʣʠʷʝʪ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ. ɺ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦ-

ʩʪʠ ʥʘ ʭʚʦʝ ʠ ʧʦʙʝʛʘʭ ʧʦʷʚʣʷʶʪʩʷ ʯʝʨʥʳʝ ʢʦʥʠʜʠʘʣʴʥʳʝ ʣʦʞʘ ʛʨʠʙʘ, ʚʳʜʝ-
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ʣʷʶʱʠʝ ʪʝʤʥʳʝ ʣʝʥʪʦʯʢʠ ʩʧʦʨ-ʢʦʥʠʜʠʡ. ɿʘʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʢʦʥʠʜʠʷʤʠ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ɻʨʠʙʳ Pestalotia funerea ʠ 

Pestalotia hartigii ʤʦʛʫʪ ʟʘʨʘʞʘʪʴ ʨʘʩʪʝʥʠʷ ʯʝʨʝʟ ʧʦʨʘʥʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʤʝʭʘʥʠ-

ʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʰʝʡʢʠ ʢʦʨʥʷ), ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʧʦʚʨʝʞʜʝʥʥʳʭ ʪʢʘʥʷʭ ʠ ʥʘ 

ʦʩʣʘʙʣʝʥʥʳʭ ʨʘʩʪʝʥʠʷʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʠʙʳ Pestalotia ʩʧʦʩʦʙʥʳ ʟʘʨʘʞʘʪʴ 

ʨʘʩʪʝʥʠʷ ʠ ʨʘʟʚʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʇʝʨʚʠʯʥʘʷ ʛʨʠʙʥʘʷ ʠʥʬʝʢʮʠʷ ʧʦʷʚʣʷʝʪʩʷ 

ʥʘ ʦʩʣʘʙʣʝʥʥʳʭ ʨʘʩʪʝʥʠʷʭ. ɺ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ʙʦʣʝʟʥʴ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʠʟ-

ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʠʣʠ ʠʟʙʳʪʢʘ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʟʘʛʫʱʝʥʥʳʭ ʧʦʩʝʚʦʚ ʠ ʧʦʩʘʜʦʢ, 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʩʝʷʥʮʝʚ ʠ ʩʘʞʝʥʮʝʚ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʧʦʩʘʜʢʠ ʠ ʫʭʦʜʘ, ʦʪʙʨʘʢʦʚʢʘ ʠ ʫʙʦʨʢʘ ʙʦʣʴʥʳʭ ʠ ʧʦ-

ʚʨʝʞʜʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʙʷʟʘʪʝʣʴʥʳʡ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʥʘʜʟʦʨ.  

͙͍̅ͦͣͦͨͫͫͦ·͚ ͪ͊͟ ͻ͍͚ͦͤ·ͻ ͨͦͪͦ͒. ̒ ͍͔ͤͤ͘·͚ ͪ͊͟ ͍͔͍͔͚ͭ 
(Phomopsis canker and dieback of conifers, branch-canker).  

ɺʦʟʙʫʜʠʪʝʣʴ. ʗʟʚʝʥʥʳʡ ʨʘʢ ʚʝʪʚʝʡ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʚʳʟʳʚʘʝʪ ʛʨʠʙ Phaci-

diopycnis pseudotsugae (Wils.) Hohn (= Phomopsis pseudotsugae Wils.).  

ʊʝʣʝʦʤʦʨʬʘ: Phacidiella coniferarum Hahn.  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ʇʠʭʪʘ ʙʝʣʦʢʦʨʘʷ (Abies nephrolepsis), ʧʠʭʪʘ ʢʘʚʢʘʟʩʢʘʷ 

(A. nordmaniana), ʢʝʜʨ ʩʠʙʠʨʩʢʠʡ (Pinus sibirica), ʩʦʩʥʘ ʚʝʡʤʫʪʦʚʘ (P. strobus), 

ʢʝʜʨʦʚʳʡ ʩʪʣʘʥʠʢ (P. pumila).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʈʘʡʦʥ ʭʚʦʡʥʦ-

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʄʦʩʢʦʚ-

ʩʢʘʷ ʦʙʣʘʩʪʴ), ʇʨʠʘʤʫʨʩʢʦ-ʇʨʠʤʦʨʩʢʠʡ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʡ ʨʘʡʦʥ (ʍʘ-

ʙʘʨʦʚʩʢʠʡ ʢʨʘʡ, ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ); ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʛʦʨʥʳʡ ʣʝʩʥʦʡ ʨʘʡ-

ʦʥ (ʏʝʨʥʦʤʦʨʩʢʦʝ ʧʦʙʝʨʝʞʴʝ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ɺʦʟʙʫʜʠʪʝʣʴ ʷʟʚʝʥʥʦʛʦ ʨʘʢʘ ʚʝʪʚʝʡ ʧʠʭʪʳ ʠʟ-

ʚʝʩʪʝʥ ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ, ʂʘʥʘʜʝ, ʛʜʝ ʧʦʨʘʞʘʝʪ ʧʠʭʪʫ ʙʘʣʴʟʘʤʠʯʝʩʢʫʶ (Ab-

ies balsamea) ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʰʪʘʪʘʭ. ɺ ɺʠʨʜʞʠʥʠʠ, ʊʝʥʝʩʩʠ, ɼʞʦʨʜʞʠʠ, 

ʉʝʚʝʨʥʦʡ ʂʘʨʦʣʠʥʝ ʵʪʦʪ ʛʨʠʙ ʦʙʥʘʨʫʞʝʥ ʥʘ ʧʠʭʪʝ ʬʨʝʟʝʨʦʚʦʡ (A. fraseri). ʂʨʦ-

ʤʝ ʵʪʠʭ ʧʦʨʦʜ, ʙʦʣʝʟʥʴ ʧʦʨʘʞʘʝʪ ʣʠʩʪʚʝʥʥʠʮʫ ʝʚʨʦʧʝʡʩʢʫʶ (Larix decidua), ʟʘ-

ʚʝʟʝʥʥʫ ʁʚ ʉʐɸ, ʘ ʪʘʢʞʝ ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʝ ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ: ʩʦʩʥʫ ʚʝʡ-

ʤʫʪʦʚʫ (Pinus strobus), ʧʩʝʚʜʦʪʩʫʛʫ (Pseudotsuga menziosii). Phacidiopycnis 

pseudotsugae ʩʯʠʪʘʝʪʩʷ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʜʦʩʪʘʪʦʯʥʦ ʦʧʘʩʥʳʤ ʧʘʨʘʟʠʪʦʤ, ʨʘʟʨʫ-

ʰʘʶʱʠʤ ʢʦʨʫ ʚʝʪʚʝʡ ʫʢʘʟʘʥʥʳʭ ʧʦʨʦʜ. ɺ ʮʝʥʪʨʘʣʴʥʳʭ ʰʪʘʪʘʭ ɸʤʝʨʠʢʠ ʥʘ ʩʦ-

ʩʥʝ ʚʝʡʤʫʪʦʚʦʡ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʨʘʟʚʠʪʠʝ ʢʦʥʠʜʠʘʣʴʥʦʡ ʩʪʘʜʠʠ ï ʘʥʘʤʦʨʬʳ 

Phacidiopycnis pseudotsugae ʩʦʚʤʝʩʪʥʦ ʩ ʩʫʤʯʘʪʦʡ ʩʪʘʜʠʝʡ ï ʪʝʣʝʦʤʦʨʬʦʡ 

Phacidiella coniferarum. ʅʘ ʶʛʝ ʠ ʚ ʮʝʥʪʨʝ ɽʚʨʦʧʳ Phacidiopycnys pseudotsugae 

ʩʯʠʪʘʝʪʩʷ ʦʙʳʯʥʳʤ ʧʘʨʘʟʠʪʦʤ ʣʠʩʪʚʝʥʥʠʮʳ, ʩʦʩʥʳ ʝʚʨʦʧʝʡʩʢʦʡ ʢʝʜʨʦʚʦʡ (Pi-

nus cembra) ʠ ʧʠʭʪʳ ʙʝʣʦʡ (Abies alba). ɺ ʌʠʥʣʷʥʜʠʠ, ʐʚʝʮʠʠ, ʅʦʨʚʝʛʠʠ ʛʨʠʙ 

ʧʦʨʘʞʘʝʪ ʩʦʩʥʫ ʩʢʨʫʯʝʥʥʫʶ (Pinus contorta). ʅʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʈʦʩʩʠʝʡ ʪʝʨʨʠ-

ʪʦʨʠʷʭ ʛʨʠʙ ʦʙʥʘʨʫʞʝʥ ʚ ʋʢʨʘʠʥʝ, ʛʜʝ ʩʝʣʠʪʩʷ ʥʘ ʚʝʪʚʷʭ ʣʠʩʪʚʝʥʥʠʮʳ ʝʚʨʦʧʝʡ-

ʩʢʦʡ, ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʢʝʜʨʘ ï Pinus cembra.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ʀʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ, ʯʪʦ ʛʨʠʙ ʚʳʟʳʚʘʝʪ ʦʯʘʛʠ ʥʝʢʨʦʟʘ 

ʧʠʭʪʳ ʢʘʚʢʘʟʩʢʦʡ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ (300ï400 ʛʘ) ʩʦ ʩʧʣʦʰʥʳʤ 
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ʦʪʤʠʨʘʥʠʝʤ ʚʟʨʦʩʣʳʭ ʜʝʨʝʚʴʝʚ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʧʠʭʪʳ. ɺ ʍʘʙʘ-

ʨʦʚʩʢʦʤ ʢʨʘʝ ʠ ʥʘ ʉʘʭʘʣʠʥʝ ʛʨʠʙ Phacidiopyʩnis pseudotsugae ʚʭʦʜʠʪ ʚ ʢʦʤ-

ʧʣʝʢʩ ʛʨʠʙʦʚ-ʧʘʪʦʛʝʥʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʛʠʙʝʣʴ ʝʣʦʚʦ-ʧʠʭʪʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʪʘʢ-

ʞʝ ʥʘ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ. ʅʘ ʉʘʭʘʣʠʥʝ ʦʙʥʘʨʫʞʝʥʦ ʨʘʟʚʠʪʠʝ ʦʙʝʠʭ ʩʪʘʜʠʡ 

ʛʨʠʙʘ ʥʘ ʢʝʜʨʦʚʦʤ ʩʪʣʘʥʠʢʝ. ɿʘʙʦʣʝʚʘʥʠʝ ʧʦʨʘʞʘʝʪ ʟʘʨʦʩʣʠ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠ-

ʢʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. Phacidiopycnis pseudotsuga ʚʳʟʳʚʘʝʪ ʥʝʢʨʦʟ 

ʢʦʨʳ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʠ ʫʩʳʭʘʥʠʝ ʭʚʦʠ. ʈʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ 

ʛʦʜʘ, ʥʘ ʧʦʨʘʞʝʥʥʳʭ ʚʝʪʚʷʭ ʦʙʨʘʟʫʶʪʩʷ ʫʯʘʩʪʢʠ ʥʝʢʨʦʟʘ ʢʦʨʳ ʠ ʷʟʚʳ, ʦʢʦʣʴʮʦ-

ʚʳʚʘʶʱʠʝ ʚʝʪʚʠ, ʥʘ ʢʦʨʝ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʧʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ (ʨʠʩ. 131). ɺ 

ʢʨʦʥʘʭ ʧʦʨʘʞʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʩʦʭʨʘʥʷʶʪʩ ̫ ʜʦ ʢʦʥʮʘ ʩʝʥʪʷʙʨʷ ʥʝʜʦʨʘʟʚʠʪʳʝ 

ʤʦʣʦʜʳʝ ʧʦʙʝʛʠ, ʯʘʩʪʴ ʭʚʦʠ ʤʦʞʝʪ ʦʩʳʧʘʪʴʩʷ. ʍʘʨʘʢʪʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʧʦʨʘʞʝ-

ʥʠʷ ʧʠʭʪʳ ʷʟʚʝʥʥʳʤ ʨʘʢʦʤ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʧʨʠʤʝʨʥʦ ʘʥʘʣʦʛʠʯʥʳ. 

Phacidiopycnis pseudotsugae ʦʙʥʘʨʫʞʝʥ ʚ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ ʥʘ ʚʝʪʚʷʭ ʧʠʭʪʳ ʙʝ-

ʣʦʢʦʨʦʡ. ʅʘ ʧʦʨʘʞʝʥʥʳʭ ʚʝʪʚʷʭ ʛʨʠʙ ʬʦʨʤʠʨʫʝʪ ʯʝʨʥʳʝ ʪʦʣʩʪʦʩʪʝʥʥʳʝ ʧʠʢʥʠ-

ʜʳ, ʧʦʛʨʫʞʝʥʥʳʝ ʚ ʢʦʨʫ, ʟʘʪʝʤ ʚʳʩʪʫʧʘʶʱʠʝ ʚʝʨʰʠʥʦʡ. ɺ ʧʣʦʜʦʥʦʰʝʥʠʷʭ ï 

ʧʠʢʥʠʜʘʭ ʦʙʨʘʟʫʶʪʩʷ ʢʦʥʠʜʠʠ ʜʚʫʭ ʪʠʧʦʚ ï ʦʚʘʣʴʥʳʝ ʜʦ ʚʝʨʝʪʝʥʦʚʠʜʥʳʭ, ʦʜʥʦ-

ʢʣʝʪʦʯʥʳʝ ʙʝʟ ʢʘʧʝʣʴ ʤʘʩʣʘ, 6ï8Ĭ4 ʤʢʤ, ʘ ʪʘʢʞʝ ʥʠʪʝʚʠʜʥʳʝ, ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, 

ʧʦʨʦʶ ʠʟʦʛʥʫʪʳʝ, 16ï24Ĭ1 ʤʢʤ. ʇʦʨʘʞʝʥʥʳʝ ʷʟʚʝʥʥʳʤ ʨʘʢʦʤ ʚʝʪʚʠ ʧʠʭʪʳ ʫʩʳ-

ʭʘʶʪ. ɼʦʩʪʘʪʦʯʥʦ ʩʝʨʴʝʟʥʳʤ ʧʘʨʘʟʠʪʦʤ ʧʠʭʪʳ ʢʘʚʢʘʟʩʢʦʡ, ʧʦʨʘʞʘʶʱʠʤ ʚʝʪʚʠ ʚ 

ʪʝʤʥʦʭʚʦʡʥʳʭ ʬʦʨʤʘʮʠʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʠ ʚʳʟʳʚʘʶʱʠʤ ʥʝʢʨʦʟʳ ʢʦʨʳ, ʷʚ-

ʣʷʝʪʩʷ ʛʨʠʙ Phacidiopycnis pseudotsugae. ɻʨʠʙ ʦʙʨʘʟʫʝʪ ʚ ʪʦʣʱʝ ʢʦʨʳ ʧʦʛʨʫ-

ʞʝʥʥʳʝ ʤʘʩʩʠʚʥʳʝ ʧʣʦʜʦʥʦʰʝʥʠʷ-ʧʠʢʥʠʜʳ, ʠʤʝʶʱʠʝ ʚʠʜ ʯʝʨʥʦʡ ʢʦʥʫʩʦʚʠʜ-

ʥʦʡ ʩʪʨʦʤʳ ʩ ʢʘʤʝʨʘʤʠ (ʨʠʩ. 132). ʇʦʣʦʩʪʠ ʧʠʢʥʠʜ ʟʘʧʦʣʥʝʥʳ ʙʝʩʮʚʝʪʥʳʤʠ ʚʝ-

ʨʝʪʝʥʦʚʠʜʥʳʤʠ ʢʦʥʠʜʠʷʤʠ, ʧʦʨʦʶ ʩ ʢʨʫʧʥʳʤʠ ʢʘʧʣʷʤʠ ʤʘʩʣʘ, 7ï9Ĭ2ï3 ʤʢʤ, ʘ 

ʪʘʢʞʝ ʢʦʥʠʜʠʷʤʠ ʚʪʦʨʦʛʦ ʪʠʧʘ ï ʥʠʪʝʚʠʜʥʳʤʠ, ʢʨʶʯʢʦʚʠʜʥʦ-ʠʟʦʛʥʫʪʳʤʠ. ʕʪʠ 

ʢʦʥʠʜʠʠ ʦʜʥʦʢʣʝʪʦʯʥʳʝ, ʙʝʩʮʚʝʪʥʳʝ, 24ï26Ĭ1,5 ʤʢʤ (ʨʠʩ. 133).  

ɺ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦʙʥʘʨʫʞʝʥʦ ʧʦʨʘʞʝʥʠʝ ʷʟʚʝʥʥʳʤ ʨʘʢʦʤ ʚʝʪʚʝʡ 

ʜʚʫʭ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ ï ʢʝʜʨʘ ʩʠʙʠʨʩʢʦʛʦ ʠ ʩʦʩʥʳ ʚʝʡʤʫʪʦʚʦʡ. ɺ ʤʦ-

ʣʦʜʳʭ ʧʦʩʘʜʢʘʭ ʢʝʜʨʘ ʩʠʙʠʨʩʢʦʛʦ ʙʦʣʝʟʥʴ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʩʪʚʦʣʠʢʘʭ ʠ ʪʦʣʩʪʳʭ 

ʚʝʪʚʷʭ, ʚʳʟʳʚʘʷ ʦʙʰʠʨʥʳʝ ʥʝʢʨʦʟʳ ʢʦʨʳ. ʉʢʚʦʟʴ ʢʦʨʫ ʚʝʪʚʝʡ ʧʨʦʨʳʚʘʶʪʩʷ 

ʪʝʤʥʳʝ ʦʢʨʫʛʣʳʝ ʩʢʦʧʣʝʥʠʷ ʧʠʢʥʠʜ ʛʨʠʙʘ, ʚʳʜʝʣʷʶʱʠʝ ʥʘ ʚʝʨʰʠʥʝ ʙʝʩʮʚʝʪ-

ʥʫʶ ʠʣʠ ʦʭʨʷʥʦʛʦ ʮʚʝʪʘ ʢʘʧʣʶ ʩʧʦʨ-ʢʦʥʠʜʠʡ. ʂʦʥʠʜʠʠ ʜʚʫʭ ʪʠʧʦʚ ï ʮʠʣʠʥʜʨʠ-

ʯʝʩʢʠʝ, ʧʨʷʤʳʝ ʠʣʠ ʢʨʶʯʢʦʚʠʜʥʦ-ʠʟʦʛʥʫʪʳʝ, 16ï24Ĭ1,5ï2 ʤʢʤ; ʦʚʘʣʴʥʳʝ, ʚʝʨʝ-

ʪʝʥʦʚʠʜʥʳʝ, ʙʝʩʮʚʝʪʥʳʝ, ʩ ʜʚʫʤʷ ʢʘʧʣʷʤʠ ʤʘʩʣʘ, 7ï8Ĭ3 ʤʢʤ.  

ʅʘ ʩʦʩʥʝ ʚʝʡʤʫʪʦʚʦʡ Phacidiopycnis pseudotsugae ʚʳʟʳʚʘʝʪ ʥʝʢʨʦʟ ʢʦʨʳ 

ʚʝʪʚʝʡ. ʇʨʠ ʢʦʣʴʮʝʚʘʥʠʠ ʚʝʪʚʠ ʭʚʦʷ ʚʳʰʝ ʤʝʩʪʘ ʧʦʨʘʞʝʥʠʷ ʫʩʳʭʘʝʪ, ʩʦ ʚʨʝ-

ʤʝʥʝʤ ʫʩʳʭʘʝʪ ʠ ʚʝʪʚʴ. ʅʘ ʧʦʨʘʞʝʥʥʳʭ ʚʝʪʚʷʭ ʬʦʨʤʠʨʫʝʪʩʷ ʯʝʨʥʘʷ, ʢʦʥʫʩʦ-

ʚʠʜʥʘʷ, ʧʦʛʨʫʞʝʥʥʘʷ ʚ ʪʦʣʱʫ ʢʦʨʳ ʩʪʨʦʤʘ ʩ ʢʘʤʝʨʘʤʠ, ʟʘʧʦʣʥʝʥʥʳʤʠ ʢʦʥʠʜʠʝ-

ʥʦʩʮʘʤʠ ʩ ʢʦʥʠʜʠʷʤʠ. ʂʦʥʠʜʠʠ ʜʚʫʭ ʪʠʧʦʚ ï ʦʚʘʣʴʥʳʝ, ʙʝʩʮʚʝʪʥʳʝ, ʨʘʟʤʝʨʦʤ 

4Ĭ1,5 ʤʢʤ ʠ ʥʠʪʝʚʠʜʥʳʝ, ʪʦʥʢʠʝ, ʜʦ 26 ʤʢʤ ʜʣʠʥʦʡ.  

ʅʘ ʉʘʭʘʣʠʥʝ, ʥʘ ʚʝʪʚʷʭ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ (ʦʢʨ. ʧ. ʂʦʨʩʘʢʦʚ, ʅʦʛʣʠʢʠ) 

ʦʙʥʘʨʫʞʝʥʦ ʨʘʟʚʠʪʠʝ ʦʙʝʠʭ ʩʪʘʜʠʡ ʛʨʠʙʘ ï ʚʦʟʙʫʜʠʪʝʣʷ ʷʟʚʝʥʥʦʛʦ ʨʘʢʘ. ʉʦ-

ʚʤʝʩʪʥʦ ʩ ʥʝʩʦʚʝʨʰʝʥʥʦʡ ʩʪʘʜʠʝʡ Phacidiopycnis pseudotsugae ʨʘʟʚʠʚʘʝʪʩʷ ʩʦ-

ʚʝʨʰʝʥʥʘʷ ʩʪʘʜʠʷ ʩʫʤʯʘʪʦʛʦ ʛʨʠʙʘ Phacidiella coniferarum.  

ʉʫʤʯʘʪʘʷ ʩʪʘʜʠʷ ʛʨʠʙʘ ʦʙʨʘʟʫʝʪ ʥʘ ʚʝʪʚʷʭ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʧʣʦʜʦʥʦ-

ʰʝʥʠʷ-ʘʧʦʪʝʮʠʠ. ɸʧʦʪʝʮʠʠ ʦʢʨʫʛʣʳʝ, ʯʝʨʥʳʝ, ʩ ʟʝʣʝʥʦʚʘʪʦ-ʞʝʣʪʳʤ ʛʠʤʝʥʦʬʦʨʦʤ, 
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ʧʨʦʨʳʚʘʶʪʩʷ ʩʢʚʦʟʴ ʢʦʨʫ ʚʝʪʚʝʡ, ʣʠʙʦ ʩʠʜʷʯʠʝ, ʧʦʣʫʧʦʛʨʫʞʝʥʥʳʝ ʚ ʪʦʣʱʫ ʢʦʨʳ. ɺ 

ʥʘʯʘʣʝ ʨʘʟʚʠʪʠʷ ʧʣʦʜʦʥʦʰʝʥʠʷ ʢʦʨʘ ʧʦʜʥʠʤʘʝʪʩ ̫ʦʢʨʫʛʣʳʤʠ ʯʝʨʥʳʤʠ ʚʟʜʫ-

ʪʠʷʤʠ-ʙʦʨʦʜʘʚʢʘʤʠ. ɻʠʤʝʥʦʬʦʨ ʚʥʘʯʘʣʝ ʟʘʢʨʳʪ ʯʝʨʥʳʤ ʢʦʞʠʩʪʳʤ ʧʦʢʨʳʚʘʣʦʤ 

ï ʧʝʨʠʜʠʝʤ, ʢʦʪʦʨʦʝ ʟʘʪʝʤ ʨʘʟʨʳʚʘʝʪʩʷ ʢʨʝʩʪʦʦʙʨʘʟʥʦ (ʨʠʩ. 134). ʉʫʤʢʠ ʛʨʠʙʘ 

ʙʫʣʘʚʦʚʠʜʥʳʝ, ʩ ʜʣʠʥʥʦʡ ʥʦʞʢʦʡ, 90ï100Ĭ7ï8 ʤʢʤ. ʇʘʨʘʬʠʟʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʩʨʝʜʠ ʩʫʤʦʢ, ʥʠʪʝʚʠʜʥʳʝ, ʥʘ ʢʦʥʮʘʭ ʟʘʛʥʫʪʳʝ. ʉʧʦʨʳ ʚ ʩʫʤʢʘʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ 2 

ʨʷʜʘ, ʙʝʩʮʚʝʪʥʳʝ, ʚʝʨʝʪʝʥʦʚʠʜʥʳʝ, ʩ ʢʘʧʣʷʤʠ ʤʘʩʣʘ, 16ï20Ĭ2 ʤʢʤ (ʨʠʩ. 135).  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ɻʨʠʙ ʟʘʨʘʞʘʝʪ ʜʝʨʝʚʦ ʯʝʨʝʟ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦ-

ʚʨʝʞʜʝʥʠʷ ï ʨʘʥʳ ʥʘ ʚʝʪʚʷʭ ʠ ʩʪʚʦʣʝ. ʇʦʩʣʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟ-

ʚʠʪʠʝ ʤʠʮʝʣʠʷ, ʛʨʠʙ ʟʘʭʚʘʪʳʚʘʝʪ ʚʩʝ ʥʦʚʳʝ ʫʯʘʩʪʢʠ ʢʦʨʳ, ʚʳʟʳʚʘʷ ʝʝ ʦʪʤʠʨʘ-

ʥʠʝ. ʀʥʬʝʢʮʠʷ ʦʧʘʩʥʘ ʪʝʤ, ʯʪʦ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʧʨʠ ʥʝʙʣʘ-

ʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʠʤʝʨʥʦ ʯʝʨʝʟ ʛʦʜ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʜʝʨʝʚʴ-

ʝʚ ʦʙʨʘʟʫʝʪʩʷ ʛʨʫʧʧʦʚʦʡ ʦʯʘʛ ʠʥʬʝʢʮʠʠ, ʧʦʨʘʞʘʶʪʩʷ ʩʪʦʷʱʠʝ ʚʙʣʠʟʠ ʜʝʨʝʚʴʷ, 

ʯʘʩʪʴ ʜʝʨʝʚʴʝʚ ʚ ʛʨʫʧʧʝ ʦʪʤʠʨʘʝʪ. ʈʘʟʚʠʪʠʝ ʦʯʘʛʦʚ ʠʥʬʝʢʮʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʪʝʤ-

ʥʦʭʚʦʡʥʳʭ ʬʦʨʤʘʮʠʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ, ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʩʨʝʜʥʝʛʦʨʥʦʛʦ ʧʦʷʩʘ. ʉʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʪʘʢʞʝ ʧʦʷʚʣʝʥʠʝ 

ʷʟʚʝʥʥʦʛʦ ʨʘʢʘ ʚʝʪʚʝʡ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʧʠʭʪʳ ʩʠʙʠʨʩʢʦʡ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʅʝʦʙʭʦʜʠʤʘ ʦʨʛʘʥʠʟʘʮʠʷ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʦʯʘʛʘʤʠ ʷʟʚʝʥʥʦʛʦ ʨʘʢʘ ʚʝʪʚʝʡ ʭʚʦʡʥʳʭ ʧʦ-

ʨʦʜ, ʘ ʪʘʢʞʝ ʟʘ ʥʘʩʝʢʦʤʳʤʠ-ʚʨʝʜʠʪʝʣʷʤʠ, ʚʝʨʦʷʪʥʳʤʠ ʧʝʨʝʥʦʩʯʠʢʘʤʠ ʛʨʠʙʥʦʡ 

ʠʥʬʝʢʮʠʠ. ʇʦʩʢʦʣʴʢʫ ʠʥʬʝʢʮʠʷ ʧʨʦʥʠʢʘʝʪ ʚ ʜʝʨʝʚʦ, ʚ ʦʩʥʦʚʥʦʤ, ʯʝʨʝʟ ʧʦʚʨʝʞ-

ʜʝʥʠʷ ʢʦʨʳ ʥʘ ʚʝʪʚʷʭ, ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʙʝʟʦʧʘʩʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʧʨʦʚʝʜʝ-

ʥʠʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʪ.  

ˣ͔͙ͦͤ͘͡ ͙͍͔͙ͫͭͤͤ͡ͼ·Σ ͔͍͔ͣͦ͗͗͡Έ͙͍ͤͦ͟ ͙  ͙ͭͫ͊ 

̊Ό͔ͭͭ ͻ͍͙ͦ ͙͍͔͙ͫͭͤͤ͡ͼ·  
(Hypodermella needle blight) 

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ ʩʫʤʯʘʪʳʡ ʛʨʠʙ Hypodermella laricis Tu-

beuf (=Lophodermella laricis Tub.) 

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ʃʠʩʪʚʝʥʥʠʮʘ ʝʚʨʦʧʝʡʩʢʘʷ (Larix decidua), ʣʠʩʪʚʝʥʥʠʮʘ 

ʩʠʙʠʨʩʢʘʷ (L. sibirica), ʣʠʩʪʚʝʥʥʠʮʘ ɻʤʝʣʠʥʘ (L. gmelinii), ʣʠʩʪʚʝʥʥʠʮʘ ʪʦʥʢʦʯʝ-

ʰʫʡʯʘʪʘʷ (L. leptolepis).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʈʦʩʩʠʠ. ʉʨʝʜʥʝ-ʪʘʝʞʥʳʡ 

ʨʘʡʦʥ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʄʫʨʤʘʥʩʢʘʷ, ʃʝʥʠʥʛʨʘʜʩʢʘʷ 

ʦʙʣʘʩʪʠ), ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʠʡ ʨʘʚʥʠʥʥʦ-ʪʘʝʞʥʳʡ ʨʘʡʦʥ (ʅʦʚʦʩʠʙʠʨʩʢʘʷ, ʊʦʤ-

ʩʢʘʷ ʦʙʣʘʩʪʠ), ʇʨʠʘʤʫʨʩʢʦ-ʇʨʠʤʦʨʩʢʠʡ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʡ ʨʘʡʦʥ (ʉʘ-

ʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ɺʦʟʙʫʜʠʪʝʣʴ ʰʶʪʪʝ ʭʚʦʠ ʣʠʩʪʚʝʥʥʠʮʳ ʥʘʡʜʝʥ 

ʥʘ ʩʝʚʝʨʝ ɽʚʨʦʧr (ɼʘʥʠʷ, ʐʚʝʮʠʷ, ʅʦʨʚʝʛʠʷ) ʥʘ ʣʠʩʪʚʝʥʥʠʮʝ ʝʚʨʦʧʝʡʩʢʦʡ ʠ 

ʩʠʙʠʨʩʢʦʡ, ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʚ ʰʪʘʪʘʭ ɸʡʜʘʭʦ, ʄʦʥʪʘʥʘ, 

ʆʨʝʛʦʥ ï ʥʘ ʣʠʩʪʚʝʥʥʠʮʝ ʟʘʧʘʜʥʦʡ (Larix occidentalis), ʚ ʰʪʘʪʘʭ ʇʝʥʩʠʣʴʚʘʥʠʷ, 

ʆʥʪʘʨʠʦ, ɸʣʷʩʢʘ (Larix laricina), ʘ ʪʘʢʞʝ ʚ ʂʘʥʘʜʝ. ɺ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ʉʐɸ 

ʰʶʪʪʝ ʣʠʩʪʚʝʥʥʠʮʳ ʧʦʨʘʞʘʝʪ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʫʶ ʠʟ ɽʚʨʦʧʳ ʣʠʩʪʚʝʥʥʠʮʫ ʝʚ-

ʨʦʧʝʡʩʢʫʶ (Larix decidua).  
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ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ʆʪ ʙʦʣʝʟʥʠ ʰʶʪʪʝ ʭʚʦʠ ʙʦʣʝʝ ʚʩʝʛʦ ʩʪʨʘʜʘʶʪ ʣʝʩʥʳʝ 

ʢʫʣʴʪʫʨʳ ʚ ʚʦʟʨʘʩʪʝ 6ï10 ʣʝʪ ʠ ʤʦʣʦʜʥʷʢʠ ʣʠʩʪʚʝʥʥʠʮʳ. ʄʘʩʩʦʚʦʝ ʦʪʤʠʨʘʥʠʝ 

ʭʚʦʠ ʧʨʠ ʩʠʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʟʘʤʝʪʥʦ ʫʤʝʥʴʰʘʝʪ ʧʨʠʨʦʩʪ ʧʦ ʚʳʩʦʪʝ 

ʚ ʢʫʣʴʪʫʨʘʭ ʣʠʩʪʚʝʥʥʠʮʳ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʍʚʦʷ, ʧʦʨʘʞʝʥʥʘʷ Hypodermella laricis, ʚʥʘ-

ʯʘʣʝ ʞʝʣʪʝʝʪ, ʟʘʪʝʤ ʩʪʘʥʦʚʠʪʩʷ ʢʦʨʠʯʥʝʚʦʡ, ʟʘʢʨʫʯʠʚʘʝʪʩʷ, ʦʩʪʘʚʘʷʩʴ ʥʘ ʫʢʦ-

ʨʦʯʝʥʥʳʭ ʧʦʙʝʛʘʭ ʟʠʤʦʡ (ʨʠʩ. 136). ʅʘ ʉʘʭʘʣʠʥʝ (ʦʢʨ. ʧ. ʂʦʨʩʘʢʦʚ, ʅʦʛʣʠʢʠ) 

ʭʚʦʷ ʣʠʩʪʚʝʥʥʠʮ ʪʦʥʢʦʯʝʰʫʡʯʘʪʦʡ ʠ ʜʘʫʨʩʢʦʡ (ɻʤʝʣʠʥʘ) ʫʩʳʭʘʝʪ ʧʫʯʢʘʤʠ, ʩʪʘ-

ʥʦʚʷʩʴ ʢʦʨʠʯʥʝʚʦʡ. ʅʘ ʭʚʦʝ ʬʦʨʤʠʨʫʶʪʩʷ ʯʝʨʥʳʝ, ʦʚʘʣʴʥʳʝ, ʚʳʧʫʢʣʳʝ ʧʣʦʜʦ-

ʥʦʰʝʥʠʷ ï ʘʧʦʪʝʮʠʠ ʛʨʠʙʘ. ɸʧʦʪʝʮʠʠ ʨʘʟʚʠʚʘʶʪʩʷ ʛʨʫʧʧʘʤʠ, ʚ ʦʩʥʦʚʥʦʤ ʥʘ 

ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʝ ʭʚʦʠ, ʦʙʳʯʥʦ ʚ ʦʜʠʥ ʨʷʜ ʚʜʦʣʴ ʭʚʦʠʥʦʢ (ʨʠʩ. 137). ʉʫʤʢʠ Hy-

podermella laricis ʙʫʣʘʚʦʚʠʜʥʳʝ, ʩ ʥʝʙʦʣʴʰʠʤʠ ʥʠʪʝʚʠʜʥʳʤʠ ʧʘʨʘʬʠʟʘʤʠ, ʨʘʟ-

ʤʝʨʦʤ 105ï110Ĭ20 ʤʢʤ (ʨʠʩ. 138). ɺ ʩʫʤʢʘʭ ʩʦʜʝʨʞʠʪʩʷ ʧʦ 4 ʩʧʦʨʳ, ʦʜʥʦʢʣʝ-

ʪʦʯʥʳʭ, ʚʳʪʷʥʫʪʳʭ, ʢʘʧʣʝʚʠʜʥʳʭ, ʩ ʟʝʨʥʠʩʪʳʤ ʩʦʜʝʨʞʠʤʳʤ ʠʣʠ ʧʫʟʳʨʴʢʘʤʠ 

ʤʘʩʣʘ, ʨʘʟʤʝʨʦʤ 55ï70Ĭ15ï16 ʤʢʤ. ɼʣ ̫ʩʧʦʨ Hypodermella laricis ʭʘʨʘʢʪʝʨʥʦ 

ʥʘʣʠʯʠʝ ʪʦʣʩʪʦʡ ʩʪʫʜʝʥʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʜʦ 10 ʤʢʤ ʰʠʨʠʥʦʡ (ʨʠʩ. 139).  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ɻʨʠʙ ʷʚʣʷʝʪʩʷ ʧʘʨʘʟʠʪʦʤ ʭʚʦʠ ʣʠʩʪʚʝʥʥʠʮ. ʀʟʚʝʩʪ-

ʥʦ, ʯʪʦ ʜʣʷ ʨʘʟʚʠʪʠʷ Hypodermella laricis ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʟʘʛʫʱʝʥʥʳʝ ʧʦʩʘʜʢʠ 

ʠʣʠ ʩʦʤʢʥʫʪʳʝ ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ. ɿʘʙʦʣʝʚʘʥʠʝ ʚ ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʠ ʨʘʩʧʨʦʩʪʨʘʥʷ-

ʝʪʩʷ ʚ ʩʳʨʦʝ ʠ ʪʝʧʣʦʝ ʣʝʪʦ, ʧʨʠʯʝʤ ʤʦʞʝʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʣʦʢʘʣʴʥʳʝ ʦʯʘʛʠ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʅʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʣʝʩʦʧʘʪʦʣʦʛʠ-

ʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʧʦʣʫʯʘʝʤʳʤ ʠʟ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠ-

ʢʦʚ. ʅʝʦʙʭʦʜʠʤ ʥʘʜʟʦʨ ʟʘ ʚʚʦʟʠʤʳʤʠ ʠʟ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘ-

ʣʦʤ ʠ ʩʝʤʝʥʘʤʠ ʣʠʩʪʚʝʥʥʠʮʳ, ʧʦʩʢʦʣʴʢʫ ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ 

ʜʣʷ ʨʝʛʠʦʥʘ ʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ.  

˴͙ͦͪ;͔͍͔ͤͦ ΄Ό͔ͭͭ ͻ͍͙ͦ ͔͍͔ͣͦ͗͗͡Έ͙͍ͤͦ͟  
(Brown needle blight) 

ɺʦʟʙʫʜʠʪʝʣʴ. ʂʦʨʠʯʥʝʚʦʝ ʰʶʪʪʝ ʭʚʦʠ ʤʦʞʞʝʚʝʣʴʥʠʢʦʚ ʚʳʟʳʚʘʶʪ ʛʨʠʙʳ 

Asperisporium juniperinum (Georgescu: Badea) Sutton et Hodges (=Stigmina junipe-

rina( Georgescu: Badea) M. B. Ellis), ʘ ʪʘʢʞʝ Stigmina deflectens (Karst.) M. B. Ellis 

(=Exosporium deflectens Karst.).  

 ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ʄʦʞʞʝʚʝʣʴʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Junperus communis), 

ʤʦʞʞʝʚʝʣʴʥʠʢ ʢʨʘʩʥʳʡ (J. oxycedrus). 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʈʦʩʩʠʠ. ʈʘʡʦʥ ʭʚʦʡʥʦ-

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʄʦʩʢʦʚ-

ʩʢʘʷ, ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʠ), ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʛʦʨʥʳʡ ʣʝʩʥʦʡ ʨʘʡʦʥ (ʏʝʨʥʦʤʦʨ-

ʩʢʦʝ ʧʦʙʝʨʝʞʴʝ ʂʘʚʢʘʟʘ, ʇʨʠʘʤʫʨʩʢʦ-ʇʨʠʤʦʨʩʢʠʡ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʡ 

ʨʘʡʦʥ (ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ)).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ɻʨʠʙʳ ʨʘʥʝʝ ʙʳʣʠ ʥʘʡʜʝʥʳ ʚ ɽʚʨʦʧʝ (ɸʥʛʣʠʷ, 

ʈʫʤʳʥʠʷ) ʥʘ ʤʦʞʞʝʚʝʣʴʥʠʢʝ ʦʙʳʢʥʦʚʝʥʥʦʤ, ʘ ʪʘʢʞʝ ʚ ɸʤʝʨʠʢʝ (ʰʪʘʪʳ ɺʠʩʢʦʥ-

ʩʠʥ, ʆʥʪʘʨʠʦ) ʠ ʚ ʂʘʥʘʜʝ.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ʇʦʨʘʞʝʥʥʘʷ ʛʨʠʙʘʤʠ ʭʚʦʷ ʩʪʘʥʦʚʠʪʩʷ ʢʦʨʠʯʥʝʚʦʡ ʠ ʠʥ-

ʪʝʥʩʠʚʥʦ ʦʩʳʧʘʝʪʩʷ. ʃʠʰʝʥʥʳʝ ʭʚʦʠ ʚʝʪʚʠ ʟʘʩʳʭʘʶʪ. ɿʘʙʦʣʝʚʘʥʠʝ ʟʥʘʯʠʪʝʣʴ-

ʥʦ ʩʥʠʞʘʝʪ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ ʧʦʩʘʜʦʢ ʤʦʞʞʝʚʝʣʴʥʠʢʘ. ʅʘ ʛʦʨʥʳʭ ʩʢʣʦʥʘʭ ʏʝʨʥʦ-
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ʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʩʠʣʴʥʦʝ ʧʦʨʘʞʝʥʠʝ ʢʦʨʠʯʥʝʚʳʤ 

ʰʶʪʪʝ ʭʚʦʠ ʚ ʤʦʞʞʝʚʝʣʦʚʳʭ ʣʝʩʘʭ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʫʩʳʭʘʥʠʝ ʢʫʨʪʠʥ ʤʦʞʞʝ-

ʚʝʣʴʥʠʢʘ ʢʨʘʩʥʦʛʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʇʦʨʘʞʝʥʥʘʷ ʭʚʦʷ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʦʙʳʢʥʦ-

ʚʝʥʥʦʛʦ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʡ ʢʨʦʥʳ ʧʨʠʦʙʨʝʪʘʝʪ ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ ʠ ʫʩʳʭʘʝʪ (ʨʠʩ. 

140). ʇʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ Asperisporium juniperinum ʦʙʨʘʟʫʶʪʩʷ ʨʷʜʘʤʠ ʚʜʦʣʴ 

ʭʚʦʠ ʠ ʚʳʛʣʷʜʷʪ ʢʘʢ ʪʝʤʥʦ-ʩʝʨʳʝ ʠʣʠ ʙʫʨʳʝ ʤʝʣʢʠʝ ʧʦʜʫʰʝʯʢʠ ʩʦ ʱʝʪʠʥʠʩʪʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʥʘ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʝ ʭʚʦʠ (ʨʠʩ. 141). ʂʦʥʠʜʠʝʥʦʩʮʳ ʛʨʠʙʘ ʢʣʠʥʦ-

ʚʠʜʥʳʝ, ʢʦʨʠʯʥʝʚʳʝ, 25Ĭ5 ʤʢʤ (ʨʠʩ. 142). ʉʧʦʨʳ-ʢʦʥʠʜʠʠ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʝ, 

ʦʣʠʚʢʦʚʳʝ, ʠʥʦʛʜʘ ʩʣʘʙʦʦʢʨʘʰʝʥʥʳʝ, ʩ 3ï5 ʧʝʨʝʛʦʨʦʜʢʘʤʠ, ʩ ʟʝʨʥʠʩʪʳʤ ʩʦʜʝʨ-

ʞʠʤʳʤ, ʜʦ 50 ʤʢʤ ʜʣʠʥʦʡ (ʨʠʩ. 143).  

ʅʘ ʤʦʞʞʝʚʝʣʴʥʠʢʝ ʦʙʳʢʥʦʚʝʥʥʦʤ (ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣ.) Asperisporium junipe-

rinum ʦʙʨʘʟʫʝʪ ʯʝʨʥʳʝ ʱʝʪʠʥʠʩʪʳʝ ʩʧʦʨʦʥʦʰʝʥʠʷ ï ʧʦʜʫʰʝʯʢʠ ʥʘ ʚʝʨʭʥʝʡ ʠ 

ʥʠʞʥʝʡ ʩʪʦʨʦʥʝ ʭʚʦʠ. ʉʧʦʨʦʥʦʰʝʥʠʷ ʦʙʨʘʟʦʚʘʥʳ ʢʦʨʠʯʥʝʚʳʤʠ ʫʟʣʦʚʘʪʳʤʠ ʢʦ-

ʥʠʜʠʝʥʦʩʮʘʤʠ, ʩ 1ï2 ʧʝʨʝʛʦʨʦʜʢʘʤʠ, ʜʦ 50 ʤʢʤ. ʜʣʠʥʦʡ, ʦʪʯʣʝʥʷʶʱʠʝ ʥʘ ʚʝʨ-

ʰʠʥʝ ʦʚʘʣʴʥʦ ï ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʢʦʥʠʜʠʠ ʩ ʟʝʨʥʠʩʪʳʤ ʩʦʜʝʨʞʠʤʳʤ,ʠʥʦʛʜʘ ʩ 

ʧʝʨʝʛʦʨʦʜʢʘʤʠ,34 ï 36 ʭ 4 ï 5 ʤʢʤ.  

ɼʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʪʘʢʞʝ ʢʦʨʠʯʥʝʚʦʝ ʰʶʪʪʝ ʭʚʦʠ ʤʦʞʞʝ-

ʚʝʣʴʥʠʢʘ ʢʨʘʩʥʦʛʦ. ʂʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʝʟʥʴ ʧʨʠʚʦʜʠʪ ʢ ʜʝʭʨʦʤʘʮʠʠ ʭʚʦʠ, ʝʝ ʫʩʳ-

ʭʘʥʠ ʁʠ ʦʧʘʜʝʥʠ.ʁ ɺ ʨʘʡʦʥʘʭ ɻʝʣʝʥʜʞʠʢʘ ʠ ɸʥʘʧʳ, ʥʘʧʨʠʤʝʨ, ʙʦʣʴʥʘʷ ʭʚʦʷ 

ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʢʨʘʩʥʦʛʦ ʧʨʠʦʙʨʝʪʘʝʪ ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ ʠ ʫʩʳʭʘʝʪ. ʅʘ ʚʝʨʭʥʝʡ 

ʩʪʦʨʦʥʝ ʙʦʣʴʥʦʡ ʭʚʦʠ ʦʙʨʘʟʫʶʪʩʷ ʪʝʤʥʦ-ʩʝʨʳʝ ʤʝʣʢʠʝ ʧʦʜʫʰʝʯʢʠ ʩʧʦʨʦʥʦʰʝ-

ʥʠʡ ʛʨʠʙʘ Asperisporium juniperinum. ʂʦʥʠʜʠʝʥʦʩʮʳ ʛʨʠʙʘ ʢʣʠʥʦʚʠʜʥʳʝ, ʢʦʨʠʯ-

ʥʝʚʳʝ, ʠʥʦʛʜʘ ʩ ʧʝʨʝʛʦʨʦʜʢʦʡ, 10ï14 ʤʢʤ ʜʣʠʥʦʡ. ʂʦʥʠʜʠʠ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʝ, 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʩʣʝʛʢʘ ʙʦʨʦʜʘʚʯʘʪʳʝ, ʩ ʟʝʨʥʠʩʪʳʤ ʩʦʜʝʨʞʠʤʳʤ, ʠʤʝʶʪ 1ï5ï6 

ʧʝʨʝʛʦʨʦʜʦʢ, ʨʘʟʤʝʨʦʤ 25ï37(45)Ĭ4ï5 ʤʢʤ. ɺ ʈʦʩʩʠʠ ʛʨʠʙ Asperisporium junipe-

rinum ʨʘʥʝʝ ʠʟʚʝʩʪʝʥ ʥʝ ʙʳʣ ʠ ʥʘ ʤʦʞʞʝʚʝʣʴʥʠʢʘʭ ʥʘʡʜʝʥ ʚʧʝʨʚʳʝ.  

ɺ ʤʦʞʞʝʚʝʣʴʥʠʢʘʭ ɻʝʣʝʥʜʞʠʢʩʢʦʛʦ ʠ ɸʥʘʧʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚ ʦʙʥʘʨʫʞʝʥʦ 

ʧʦʨʘʞʝʥʠʝ ʭʚʦʠ ʠ ʚʝʪʚʝʡ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʢʨʘʩʥʦʛʦ ʛʨʠʙʦʤ Stigmina deflectens. 

ʅʘʯʘʣʴʥʘʷ ʩʪʘʜʠʷ ʧʦʨʘʞʝʥʠʷ ï ʧʦʷʚʣʝʥʠʝ ʢʦʨʠʯʥʝʚʳʭ ʧʷʪʝʥ ʥʘ ʦʙʱʝʤ ʟʝʣʝ-

ʥʦʤ ʬʦʥʝ ʢʨʦʥʳ. ɹʦʣʴʥʘʷ ʭʚʦʷ ʧʨʠʦʙʨʝʪʘʝʪ ʢʦʨʠʯʥʝʚʫʶ ʦʢʨʘʩʢʫ, ʥʘ ʭʚʦʝ ʩʚʝʨ-

ʭʫ ʦʙʨʘʟʫʶʪʩʷ ʦʯʝʥʴ ʤʝʣʢʠʝ ʙʫʨʳʝ ʩʧʦʨʦʥʦʰʝʥʠʷ ï ʩʪʨʦʤʳ ʛʨʠʙʘ Stigmina def-

lectens, ʚʠʜʠʤʳʝ ʚ ʣʫʧʫ ʢʘʢ ʪʝʤʥʳʝ ʙʦʨʦʜʘʚʦʯʢʠ (ʨʠʩ. 144). ʉʧʦʨʦʥʦʰʝʥʠʷ ʨʘʩ-

ʧʦʣʘʛʘʶʪʩʷ ʛʨʫʧʧʘʤʠ ʠʣʠ ʨʷʜʘʤʠ ʚʜʦʣʴ ʭʚʦʠ, ʥʘ ʝʝ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʝ, ʨʘʟʨʳʚʘʷ 

ʵʧʠʜʝʨʤʠʩ ʭʚʦʠ ʧʨʦʜʦʣʴʥʳʤʠ ʣʠʙʦ ʦʢʨʫʛʣʳʤʠ ʱʝʣʷʤʠ. ʉʧʦʨʦʥʦʰʝʥʠʷ Stigmina 

deflectens ʦʙʨʘʟʦʚʘʥʳ ʧʣʦʪʥʳʤʠ ʩʢʦʧʣʝʥʠʷʤʠ ʢʦʥʠʜʠʝʥʦʩʮʝʚ, ʦʪʯʣʝʥʷʶʱʠʭ 

ʩʧʦʨʳ-ʢʦʥʠʜʠʠ. ʂʦʥʠʜʠʝʥʦʩʮʳ ʢʦʨʠʯʥʝʚʳʝ, ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʥʝʙʦʣʴʰʠʝ, ʠʥʦ-

ʛʜʘ ʚʝʪʚʷʱʠʝʩʷ (ʨʠʩ. 145). ʅʘ ʢʦʥʮʘʭ ʢʦʥʠʜʠʝʥʦʩʮʝʚ ʠʤʝʶʪʩʷ ʘʧʠʢʘʣʴʥʳʝ ʢʣʝʪ-

ʢʠ ʩ ʢʦʣʴʮʝʚʳʤ ʦʙʦʜʢʦʤ, ʦʪ ʢʦʪʦʨʳʭ ʦʪʯʣʝʥʷʶʪʩʷ ʢʦʥʠʜʠʠ. ʂʦʥʠʜʠʠ 1ï2-

ʢʣʝʪʦʯʥʳʝ, ʟʝʨʥʠʩʪʳʝ, ʠʥʦʛʜʘ ʩ ʧʝʨʝʪʷʞʢʦʡ ʫ ʧʝʨʝʛʦʨʦʜʢʠ, ʙʫʨʳʝ, ʦʚʘʣʴʥʳʝ ʜʦ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʩ ʟʘʢʨʫʛʣʝʥʥʳʤʠ ʢʦʥʮʘʤʠ, 12ï14Ĭ4ï5 ʤʢʤ (ʨʠʩ. 146). ʇʦ ʚʥʝʰ-

ʥʝʤʫ ʚʠʜʫ ʩʧʦʨʦʥʦʰʝʥʠʷ Stigmina deflectens ʧʦʭʦʞʠ ʥʘ ʩʧʦʨʦʥʦʰʝʥʠʷ Asperis-

porium juniperinum, ʦʜʥʘʢʦ ʧʨʠ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʠ ʟʘʤʝʪʥʳ ʨʘʟʣʠʯʠʷ ʚ ʨʘʟʤʝ-

ʨʘʭ ʢʦʥʠʜʠʡ ï ʫ Asperisporium juniperinum ʢʦʥʠʜʠʠ ʚ 2ï3 ʨʘʟʘ ʜʣʠʥʥʝʝ.  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ʈʘʟʚʠʪʠʝ ʛʨʠʙʦʚ Asperisporium juniperinum ʠ Stig-

mina deflectens ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʇʨʠ ʵʪʦʤ 
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ʛʨʠʙʳ ʧʨʝʜʧʦʯʠʪʘʶʪ ʟʘʛʫʱʝʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʤʦʞʞʝʚʝʣʴʥʠʢʘ. ʇʝʨʝʟʠʤʦʚʳʚʘ-

ʶʪ ʛʨʠʙʳ ʥʘ ʦʪʤʝʨʰʝʡ, ʥʦ ʥʝ ʦʧʘʚʰʝʡ ʭʚʦʝ, ʦʩʪʘʶʱʝʡʩʷ ʥʘ ʚʝʪʚʷʭ. ʉ ʥʘʩʪʫʧ-

ʣʝʥʠʝʤ ʪʝʧʣʘ ʧʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʦʚ ʥʘʯʠʥʘʶʪ ʚʳʜʝʣʷʪʴ ʩʧʦʨʳ, ʢʦʪʦʨʳʝ ʨʘʟʥʦ-

ʩʷʪʩʷ ʢʘʧʣʷʤʠ ʜʦʞʜʷ ʠ ʚʝʪʨʦʤ ʥʘ ʥʠʞʝʣʝʞʘʱʠʝ ʚʝʪʚʠ, ʘ ʪʘʢʞʝ ʥʘ ʨʘʩʪʝʥʠʷ 

ʤʦʞʞʝʚʝʣʴʥʠʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦʙʣʠʟʦʩʪʠ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʅʝʦʙʭʦʜʠʤʘ ʦʨʛʘʥʠʟʘʮʠʷ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʤʦʞʞʝʚʝʣʴʥʠʢʘʤʠ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ, ʚʘʞʥʳʭ 

ʚ ʵʩʪʝʪʠʯʝʩʢʦʤ ʠ ʧʨʠʨʦʜʦʟʘʱʠʪʥʦʤ ʧʣʘʥʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝ ʠʩʢʣʶʯʝʥʘ ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʢʦʨʠʯʥʝʚʦʛʦ ʰʶʪʪʝ ʭʚʦʠ ʥʘ ʜʨʫʛʠʭ ʤʦʞʞʝʚʝʣʴʥʠʢʘʭ, ʧʨʦʠʟʨʘ-

ʩʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʶʛʘ ʈʦʩʩʠʠ: Juniperus exelsa, Juniperus foetidissima, Ju-

niperus sabina, ʘ ʪʘʢʞʝ ʥʘ ʤʦʞʞʝʚʝʣʴʥʠʢʘʭ-ʠʥʪʨʦʜʫʮʝʥʪʘʭ, ʥʘʧʨʠʤʝʨ ʥʘ Junipe-

rus virginiana. ɺ ʩʬʝʨʫ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʞʝʣʘʪʝʣʴʥʦ ʚʢʣʶʯʠʪʴ ʠ ʵʪʠ 

ʚʠʜʳ ʤʦʞʞʝʚʝʣʴʥʠʢʦʚ.  

ˣ͔ͦͤ͘͡Έ ͯ ͍Ύ͙͒͊ͤΎ ͻ͍͙ͦ ͙ ͍͔͍͔͚ͭ ͔͍͔ͣͦ͗͗͡Έ͙ͤ͊͟  
(Diplodia shoot blight) 

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ ʛʨʠʙ Diplodia juniperi Westend.  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ʄʦʞʞʝʚʝʣʴʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Junperus communis), 

ʤʦʞʞʝʚʝʣʴʥʠʢ ʢʨʘʩʥʳʡ (J. oxycedrus), ʤʦʞʞʝʚʝʣʴʥʠʢ ʢʘʟʘʮʢʠʡ (J. sabina).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʈʘʡʦʥ ʭʚʦʡʥʦ-

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʉʤʦʣʝʥ-

ʩʢʘʷ, ʂʘʣʫʞʩʢʘʷ, ʈʷʟʘʥʩʢʘʷ ʦʙʣʘʩʪʠ), ʈʘʡʦʥ ʩʪʝʧʝʡ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ), ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʣʝʩʥʦʡ ʛʦʨʥʳʡ ʨʘʡʦʥ 

(ʏʝʨʥʦʤʦʨʩʢʦʝ ʧʦʙʝʨʝʞʴʝ ʂʘʚʢʘʟʘ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ɹʦʣʝʟʥʴ ʦʙʥʘʨʫʞʝʥʘ ʚ ɽʚʨʦʧʝ (ɸʚʩʪʨʠʷ, ɹʦʣ-

ʛʘʨʠʷ, ʏʝʭʠʷ), ʚ ʉʐɸ ï ʥʘ ʤʦʞʞʝʚʝʣʴʥʠʢʝ ʚʠʨʛʠʥʩʢʦʤ. ʅʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʈʦʩ-

ʩʠʝʡ ʪʝʨʨʠʪʦʨʠʷʭ ʫʚʷʜʘʥʠʝ ʭʚʦʠ ʠ ʚʝʪʚʝʡ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʦʙʥʘʨʫʞʝʥʦ ʚ ʋʢʨʘʠ-

ʥʝ (ʂʨʳʤ).  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ɹʦʣʝʟʥʴ ʤʦʞʝʪ ʥʘʥʝʩʪʠ ʚʨʝʜ ʤʦʞʞʝʚʝʣʦʚʳʤ ʣʝʩʘʤ 

ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʟʘʱʠʪʫ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ʦʪ ʨʘʟʤʳ-

ʚʘʥʠʷ ʠ ʦʧʦʣʟʥʝʡ. ʇʦʤʠʤʦ ʩʨʝʜʦʟʘʱʠʪʥʳʭ ʬʫʥʢʮʠʡ ʤʦʞʞʝʚʝʣʦʚʳʝ ʣʝʩʘ ʏʝʨ-

ʥʦʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʮʝʥʥʳ ʢʘʢ ʵʣʝʤʝʥʪ ʫʥʠʢʘʣʴʥʦʡ ʬʣʦʨʳ. ʄʦʞʞʝʚʝʣʴʥʠʢʠ 

ʩʨʝʜʥʝʡ ʧʦʣʦʩʳ ʈʦʩʩʠʠ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ ʧʦʜʣʝʩʢʘ ʭʚʦʡʥʳʭ ʣʝʩʦʚ. ʆʧʨʝʜʝ-

ʣʠʪʴ ʚʨʝʜʦʥʦʩʥʦʩʪʴ ʛʨʠʙʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʵʪʠʭ ʤʦʞʞʝʚʝʣʴʥʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ, ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ɿʘʙʦʣʝʚʘʥʠʝ ʚʳʟʳʚʘʝʪ ʫʩʳʭʘʥʠʝ ʚʝʪʚʝʡ ʠ 

ʭʚʦʠ ʚ ʢʨʦʥʝ ʜʝʨʝʚʘ. ɺ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʙʦʣʝʟʥʠ ʧʦʨʘʞʝʥʠʝ ʛʨʠʙʦʤ Diplodia 

juniperi ʦʪʜʝʣʴʥʳʭ ʚʝʪʚʝʡ ʟʘʤʝʪʥʦ ʚ ʚʠʜʝ ʷʨʢʦ-ʨʳʞʝʡ ʠʭ ʦʢʨʘʩʢʠ ʥʘ ʦʙʱʝʤ ʟʝ-

ʣʝʥʦʤ ʬʦʥʝ ʢʨʦʥʳ. ʅʘ ʧʦʨʘʞʝʥʥʳʭ ʚʝʪʚʷʭ ʠ ʭʚʦʝ ʦʙʥʘʨʫʞʝʥʳ ʤʝʣʢʠʝ ʯʝʨʥʳʝ 

ʧʣʦʜʦʥʦʰʝʥʠʷ-ʧʠʢʥʠʜʳ ʛʨʠʙʘ Diplodia juniperi (ʨʠʩ. 147). ʇʠʢʥʠʜʳ ʧʦʚʝʨʭʥʦʩʪʥʳʝ, 

ʥʘ ʪʝʤʥʦʤ ʤʠʮʝʣʠʠ, ʣʠʙʦ ʧʨʦʨʳʚʘʶʱʠʝʩʷ ʯʝʨʝʟ ʧʦʢʨʦʚʥʳʝ ʪʢʘʥʠ ʭʚʦʠ, ʦʜʠʥʦʯʥʦ 

ʠʣʠ ʛʨʫʧʧʘʤʠ. ʂʦʥʠʜʠʠ ʛʨʠʙʘ ʦʚʘʣʴʥʳʝ, ʢʦʨʠʯʥʝʚʳʝ, ʩ ʦʜʥʦʡ ʧʝʨʝʛʦʨʦʜʢʦʡ ʠ 

ʢʘʧʣʷʤʠ ʤʘʩʣʘ. ɺ ʤʦʞʞʝʚʝʣʦʚʳʭ ʣʝʩʘʭ ʚ ʨʘʡʦʥʝ ʧ. ɻʝʣʝʥʜʞʠʢ ʨʘʟʤʝʨ ʩʧʦʨ-

ʢʦʥʠʜʠʡ ï 20ï25Ĭ10ï12 ʤʢʤ, ʘ ʚ ʨʘʡʦʥʝ ʛ. ʉʦʯʠ ï 17ï25Ĭ10 ʤʢʤ (ʨʠʩ. 148, 149).  

ʅʘ ʤʦʞʞʝʚʝʣʴʥʠʢʘʭ ʚ ɽʚʨʦʧʝ, ʧʦʤʠʤʦ Diplodia juniperi, ʚʩʪʨʝʯʘʶʪʩʷ D. 

thuyae Westend ʠ D. deodarae Brun. ʂʨʦʤʝ ʤʦʞʞʝʚʝʣʴʥʠʢʦʚ ʫʢʘʟʘʥʥʳʝ ʛʨʠʙʳ 
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ʧʦʨʘʞʘʶʪ Abies, Thuia. ʈʘʟʤʝʨʳ ʩʧʦʨ-ʢʦʥʠʜʠʡ ʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ ʦʪʣʠʯʘʶʪʩʷ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʦ.  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. Diplodia juniperi ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʥʘ 

ʭʚʦʝ ʠ ʚʝʪʚʷʭ. ʇʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ, ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʥʘ ʭʚʦʝ, ʜʦʚʦʣʴʥʦ ʨʝʜʢʠ. 

ɺ ʦʩʥʦʚʥʦʤ ʛʨʠʙ ʬʦʨʤʠʨʫʝʪ ʦʢʨʫʛʣʳʝ ʯʝʨʥʳʝ ʧʠʢʥʠʜʳ-ʩʧʦʨʦʚʤʝʩʪʠʣʠʱʘ ʧʦʜ 

ʢʦʨʦʶ ʚʝʪʚʝʡ. ʂʦʨʘ ʧʨʠʧʦʜʥʠʤʘʝʪʩʷ ʙʫʛʦʨʢʘʤʠ, ʟʘʪʝʤ ʨʘʟʨʳʚʘʝʪʩʷ, ʚ ʨʘʟʨʳʚʳ 

ʚʳʭʦʜʷʪ ʫʩʪʴʠʮʘ ʩʧʦʨʦʥʦʰʝʥʠʡ-ʧʠʢʥʠʜ, ʚʳʜʝʣʷʶʱʠʝ ʢʦʥʠʜʠʠ. ʂʦʥʠʜʠʠ ʨʘʟʥʦ-

ʩʷʪʩʷ ʚʝʪʨʦʤ, ʢʘʧʣʷʤʠ ʜʦʞʜʷ ʠ ʥʘʩʝʢʦʤʳʤʠ, ʧʨʠʯʝʤ ʠʥʬʝʢʮʠʷ ʧʦʧʘʜʘʝʪ, ʚ ʦʩ-

ʥʦʚʥʦʤ, ʥʘ ʙʣʠʟʢʦʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʃʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʥʘʜʟʦʨ ʥʝʦʙʭʦʜʠʤ 

ʣʠʰʴ ʚ ʦʩʦʙʦ ʮʝʥʥʳʭ ʨʝʣʠʢʪʦʚʳʭ ʤʦʞʞʝʚʝʣʦʚʳʭ ʣʝʩʘʭ ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝ-

ʞʴʷ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʦʯʘʛʦʚ ʧʦʨʘʞʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʣʝ-

ʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʫʭʦʜ ʟʘ ʥʘʩʘʞʜʝʥʠʷʤʠ.  

˴͙ͦͪ;͔͍ͤ͊Ύ ͨΎ͙ͭͤͫͭͦͫͭΈ ͻ͍͙ͦ ͔͍͔ͣͦ͗͗͡Έ͙ͤ͊͟ 
(Brown spot needle blight)  

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ ʛʨʠʙ Mycosphaerella acicola(Cke. : 

Harkn.) Lindau.  

ɸʥʘʤʦʨʬʘ ï Stigmina glomerulosa (Sacc.) Hughes (= Exosporium glomerulo-

sum Hoehn.).  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ʄʦʞʞʝʚʝʣʴʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Junperus communis), 

ʤʦʞʞʝʚʝʣʴʥʠʢ ʢʨʘʩʥʳʡ (J. oxycedrus), ʤʦʞʞʝʚʝʣʴʥʠʢ ʢʘʟʘʮʢʠʡ (J. sabina), ʤʦʞ-

ʞʝʚʝʣʴʥʠʢ ʩʠʙʠʨʩʢʠʡ (J. sibirica).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʂʦʨʠʯʥʝʚʘʷ 

ʧʷʪʥʠʩʪʦʩʪʴ ʭʚʦʠ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʦʙʥʘʨʫʞʝʥʘ ʚ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤ ʛʦʨʥʦʤ 

ʣʝʩʥʦʤ ʨʘʡʦʥʝ (ʏʝʨʥʦʤʦʨʩʢʦʝ ʧʦʙʝʨʝʞʴʝ ʂʘʚʢʘʟʘ), ʇʨʠʘʤʫʨʩʢʦ-ʇʨʠʤʦʨʩʢʦʤ 

ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʤ ʨʘʡʦʥʝ (ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ɿʘʙʦʣʝʚʘʥʠʝ, ʚʳʟʳʚʘʝʤʦʝ ʛʨʠʙʦʤ Mycos-

phaerella acicola ʠ ʝʛʦ ʥʝʩʦʚʝʨʰʝʥʥʦʡ ʩʪʘʜʠʝʡ ï ʘʥʘʤʦʨʬʦʡ Stigmina glomerulo-

sa, ʠʟʚʝʩʪʥʦ ʚ ɽʚʨʦʧʝ (ɸʥʛʣʠʷ, ʈʫʤʳʥʠʷ, ʏʝʭʠʷ) ʥʘ ʤʦʞʞʝʚʝʣʴʥʠʢʝ ʦʙʳʢʥʦʚʝʥ-

ʥʦʤ, ʚ ʉʐɸ ʥʘ ʤʦʞʞʝʚʝʣʴʥʠʢʝ ʦʙʳʢʥʦʚʝʥʥʦʤ ʠ ʨʘʩʪʝʥʠʷʭ ʩʝʤʝʡʩʪʚʘ Pinus 

(ʮʝʥʪʨʘʣʴʥʳʝ ʰʪʘʪʳ), ʥʘ ʤʦʞʞʝʚʝʣʴʥʠʢʝ ʚʠʨʛʠʥʩʢʦʤ (ɺʠʨʜʞʠʥʠʷ, ʇʴʝʤʦʥʪ, 

ɺʠʩʢʦʥʩʠʥ), ʘ ʪʘʢʞʝ ʚ ʂʘʥʘʜʝ.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ʂʦʨʠʯʥʝʚʘʷ ʧʷʪʥʠʩʪʦʩʪʴ ʭʚʦʠ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʚʳʟʳʚʘʝʪ 

ʫʩʳʭʘʥʠʝ ʭʚʦʠ ʠ ʚʝʪʚʝʡ. ʇʨʠ ʩʠʣʴʥʦʤ (ʦʯʘʛʦʚʦʤ) ʨʘʟʚʠʪʠʠ ʟʘʙʦʣʝʚʘʥʠʝ ʜʦʩʪʘ-

ʪʦʯʥʦ ʚʨʝʜʦʥʦʩʥʦ, ʦʩʦʙʝʥʥʦ ʚ ʮʝʥʥʳʭ ʨʝʣʠʢʪʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʤʦʞʞʝʚʝʣʴʥʠ-

ʢʦʚ ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ɺ ʥʘʯʘʣʝ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʨʘʞʘʝʪʩʷ 

ʭʚʦʷ ʥʘ ʢʦʥʮʘʭ ʧʦʙʝʛʦʚ, ʦʥʘ ʫʚʷʜʘʝʪ, ʧʨʠʦʙʨʝʪʘʷ ʩʝʨʳʡ ʮʚʝʪ, ʟʘʪʝʤ ʩʪʘʥʦʚʠʪʩʷ 

ʢʦʨʠʯʥʝʚʦʡ (ʨʠʩ. 150). ʅʘ ʧʦʨʘʞʝʥʥʦʡ ʭʚʦʝ ʦʙʨʘʟʫʶʪʩʷ ʧʣʦʜʦʥʦʰʝʥʠʷ-

ʧʝʨʠʪʝʮʠʠ ʛʨʠʙʘ Mycosphaerella acicola. ʆʥʠ ʰʘʨʦʚʠʜʥʳʝ, ʯʝʨʥʳʝ, ʙʣʝʩʪʷʱʠʝ, 

ʨʘʩʧʦʣʦʞʝʥʳ ʦʜʠʥʦʯʥʦ ʠʣʠ ʛʨʫʧʧʘʤʠ ʥʘ ʭʚʦʝ ʧʦ ʝʝ ʜʣʠʥʝ ʣʠʙʦ ʫ ʦʩʥʦʚʘʥʠʷ ʧʫʯʢʘ 

ʭʚʦʠ (ʨʠʩ. 151 ʠ 152). ʇʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ ʦʙʨʘʟʫʶʪʩʷ ʦʙʳʯʥʦ ʥʘ ʯʝʨʥʦʡ ʩʪʨʦ-

ʤʝ ï ʩʢʦʧʣʝʥʠʠ ʪʝʤʥʦʛʦ ʤʠʮʝʣʠʷ ʧʦʜ ʧʦʢʨʦʚʥʳʤʠ ʪʢʘʥʷʤʠ ʭʚʦʠ. ʏʝʨʥʫʶ ʩʪʨʦʤʫ 

ʬʦʨʤʠʨʫʝʪ ʥʝʩʦʚʝʨʰʝʥʥʘʷ ʩʪʘʜʠʷ ï ʘʥʘʤʦʨʬʘ Stigmina glomerulosa (ʨʠʩ. 153). 
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ʉʦʚʤʝʩʪʥʦʝ ʨʘʟʚʠʪʠʝ ʦʙʝʠʭ ʩʪʘʜʠʡ ʦʙʥʘʨʫʞʝʥʦ ʥʘ ʏʝʨʥʦʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ 

ʂʘʚʢʘʟʘ (ʦʢʨ. ʧ. ɻʝʣʝʥʜʞʠʢʘ, ɸʥʘʧʘ ï ʤʦʞʞʝʚʝʣʴʥʠʢ ʢʨʘʩʥʳʡ) ʠ ʥʘ ʦ. ʉʘʭʘʣʠʥʝ 

(ʦʢʨ. ʧ. ʅʦʛʣʠʢʠ ï ʤʦʞʞʝʚʝʣʴʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʦʢʨ. ʧ. ʂʨʘʩʥʦʛʦʨʩʢ ï ʤʦʞʞʝ-

ʚʝʣʴʥʠʢ ʢʘʟʘʮʢʠʡ).  

ɺ ʧʝʨʝʪʝʮʠʷʭ Mycosphaerella acicola ʨʘʟʚʠʚʘʶʪʩʷ ʙʫʣʘʚʦʚʠʜʥʳʝ ʣʠʙʦ 

ʤʝʰʢʦʚʠʜʥʳʝ ʩʫʤʢʠ, ʩʦʙʨʘʥʥʳʝ ʧʫʯʢʦʤ, ʙʝʟ ʧʘʨʘʬʠʟ, 22ï30Ĭ8ï10 ʤʢʤ. ʉʧʦʨʳ 

ʙʝʩʮʚʝʪʥʳʝ, ʩ ʢʘʧʣʷʤʠ ʤʘʩʣʘ, ʩ ʦʜʥʦʡ ʧʝʨʝʛʦʨʦʜʢʦʡ, ʦʚʘʣʴʥʳʝ ʜʦ ʚʝʨʝʪʝʥʦ-

ʚʠʜʥʳʭ, ʚʝʨʭʥʷʷ ʢʣʝʪʢʘ ʢʨʫʧʥʝʝ, ʨʘʟʤʝʨʳ ʩʧʦʨ ʚ ʩʨʝʜʥʝʤ 8ï12Ĭ3ï4 ʤʢʤ (ʨʠʩ. 

154, 155). ʆʙʳʯʥʦ ʨʘʟʤʝʨʳ ʩʧʦʨ Mycosphaerella acicola ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʨʘʟ-

ʣʠʯʘʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʅʘʧʨʠʤʝʨ, ʥʘ ʤʦʞʞʝʚʝʣʴʥʠʢʝ ʦʙʳʢʥʦʚʝʥʥʦʤ ï 7ï

13Ĭ3ï4,5 ʤʢʤ (ʉʘʭʘʣʠʥ, ʦʢʨ. ʧ. ʅʦʛʣʠʢʠ), ʥʘ ʤʦʞʞʝʚʝʣʴʥʠʢʝ ʢʘʟʘʮʢʦʤ ï 12ï14Ĭ4 

ʤʢʤ (ʉʘʭʘʣʠʥ, ʦʢʨ. ʧ. ʂʨʘʩʥʦʛʦʨʩʢʘ), ʥʘ ʤʦʞʞʝʚʝʣʴʥʠʢʝ ʢʨʘʩʥʦʤ ï 8ï10Ĭ3ï4 

ʤʢʤ (ʏʝʨʥʦʤʦʨʩʢʦʝ ʧʦʙʝʨʝʞʴʝ, ʦʢʨ. ʧ. ɻʝʣʝʥʜʞʠʢʘ, ɸʥʘʧʘ).  

ʉʧʦʨʦʥʦʰʝʥʠʷ ʥʝʩʦʚʝʨʰʝʥʥʦʡ ʩʪʘʜʠʠ Stigmina glomerulosa ʨʘʟʚʠʚʘʶʪʩʷ 

ʧʦʜ ʵʧʠʜʝʨʤʠʩʦʤ ʭʚʦʠ ʠ ʯʝʰʫʡ ʤʦʞʞʝʚʝʣʴʥʠʢʦʚ, ʧʨʦʨʳʚʘʶʪ ʧʦʢʨʦʚʥʳʝ ʪʢʘʥʠ ʠ 

ʚʳʭʦʜʷʪ ʥʘʨʫʞʫ ʪʝʤʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ-ʩʪʨʦʤʘʤʠ. ʂʦʥʠʜʠʝʥʦʩʮʳ ʛʨʠʙʘ ʢʣʠʥʦ-

ʚʠʜʥʳʝ, ʢʦʨʠʯʥʝʚʳʝ, ʧʦʨʦʡ ʩ ʧʝʨʝʛʦʨʦʜʢʘʤʠ, ʜʦ 25 ʤʢʤ ʜʣʠʥʦʡ, ʠʤʝʶʪʩʷ ʦʙʠʣʴ-

ʥʳʝ ʥʠʪʝʚʠʜʥʳʝ ʧʩʝʚʜʦʧʘʨʘʬʠʟʳ (ʨʠʩ. 156). ʉʧʦʨʳ-ʢʦʥʠʜʠʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʩ 6 

ʧʝʨʝʛʦʨʦʜʢʘʤʠ, ʩʣʘʙʦʦʢʨʘʰʝʥʥʳʝ, ʩ ʟʘʢʨʫʛʣʝʥʥʳʤʠ ʢʦʥʮʘʤʠ ʠ ʟʝʨʥʠʩʪʳʤ ʩʦ-

ʜʝʨʞʠʤʳʤ, 50ï55Ĭ9ï10 ʤʢʤ (ʨʠʩ. 157).  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʚʠʪʠʝ ʢʦʨʠʯʥʝʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ 

ʭʚʦʠ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʷ ʘʥʘʤʦʨʬʳ Stigmina glomerulosa, 

ʟʘʪʝʤ ʧʦʷʚʣʷʝʪʩʷ ʩʫʤʯʘʪʘʷ ʩʪʘʜʠʷ Mycosphaerella acicola. ʈʘʟʚʠʪʠʝ ʩʪʘʜʠʡ 

ʛʨʠʙʘ ʧʨʦʠʩʭʦʜʠʪ ʩʦʚʤʝʩʪʥʦ, ʪʦ ʝʩʪʴ ʥʘ ʧʦʨʘʞʝʥʥʳʭ ʚʝʪʚʷʭ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ 

ʦʙʝ ʩʪʘʜʠʠ. ʈʘʟʚʠʪʠʝ ʛʨʠʙʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚʝʩʴ ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜ, ʠ ʚ ʟʠ-

ʤʦʚʢʫ ʦʙʝ ʩʪʘʜʠʠ ʤʦʛʫʪ ʫʭʦʜʠʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ. ɺʝʩʥʦʡ ʨʘʟʚʠʪʠʝ Mycosphaerella 

acicola ʧʨʦʜʦʣʞʘʝʪʩʷ, ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʞʝ ʚʳʙʨʘʩʳʚʘʥʠʝ ʩʧʦʨ. ʋʯʠʪʳʚʘʷ ʥʘʭʦʞ-

ʜʝʥʠʝ ʵʪʠʭ ʛʨʠʙʦʚ ʥʘ ʤʦʞʞʝʚʝʣʴʥʠʢʘʭ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠ ʟʦʥʘʭ ʠ ʥʘ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ Mycosphaerella aci-

cola ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʦʙʣʘʜʘʝʪ ʨʘʟʦʨʚʘʥʥʳʤ ʘʨʝʘʣʦʤ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʅʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝ-

ʩʢʠʡ ʥʘʜʟʦʨ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʧʝʨʝʤʝʱʝʥʠʝʤ ʩʝʤʷʥ ʠ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʥʘʠ-

ʙʦʣʝʝ ʮʝʥʥʳʭ ʤʦʞʞʝʚʝʣʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ ʥʘʣʠʯʠʝ ʢʦ-

ʨʠʯʥʝʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʭʚʦʠ ʤʦʞʞʝʚʝʣʴʥʠʢʦʚ ʚ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ ɼʘʣʴʥʝʛʦ ɺʦʩ-

ʪʦʢʘ ʠ ʶʞʥʳʭ ʨʝʛʠʦʥʘʭ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʝʝ ʧʦ-

ʷʚʣʝʥʠʷ ʚ ʉʠʙʠʨʠ.  

˴ͪ͊ͫͤͦ-͙ͦͪ͟;͔͍ͤ͊Ύ ͨΎ͙ͭͤͫͭͦͫͭΈ ͔͎͍ͨͦ͋ͦ ͔͍͔ͣͦ͗͗͡Έ͙ͤ͊͟  
(Ascomycetous spot blight) 

ɺʦʟʙʫʜʠʪʝʣʴ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʝʪ ʛʨʠʙ Stigmatea juniperi (Desm.) Winter 

(=Gibbera juniperi Auersw. = Dothidella juniperi (Desm.) Hoehn.). 

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ʄʦʞʞʝʚʝʣʴʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Juniperus communis), 

ʤʦʞʞʝʚʝʣʴʥʠʢ ʚʳʩʦʢʠʡ (J. exelsa).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʈʦʩʩʠʠ. ʉʝʚʝʨʦ-

ʂʘʚʢʘʟʩʢʠʡ ʣʝʩʥʦʡ ʛʦʨʥʳʡ ʨʘʡʦʥ (ʏʝʨʥʦʤʦʨʩʢʦʝ ʧʦʙʝʨʝʞʴʝ ʂʘʚʢʘʟʘ), ʈʘʡʦʥ 

ʩʪʝʧʝʡ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ).  
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ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ʂʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʘʷ ʧʷʪʥʠʩʪʦʩʪʴ ʧʦʙʝʛʦʚ ʤʦʞ-

ʞʝʚʝʣʴʥʠʢʘ, ʚʳʟʳʚʘʝʤʘʷ ʛʨʠʙʦʤ Stigmatea juniperi, ʦʙʥʘʨʫʞʝʥʘ ʚ ɽʚʨʦʧʝ (ɻʝʨ-

ʤʘʥʠʷ) ʠ ʚ ʉʐɸ (ʮʝʥʪʨʘʣʴʥʳʝ ʰʪʘʪʳ) ʥʘ ʞʠʚʦʡ ʭʚʦʝ ʠ ʚʝʪʚʷʭ ʤʦʞʞʝʚʝʣʴʥʠʢʘ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. ʂʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʘʷ ʧʷʪʥʠʩʪʦʩʪʴ ʧʦʙʝʛʦʚ ʚʨʝʜʦʥʦʩʥʘ ʚ 

ʩʣʫʯʘʝ ʦʯʘʛʦʚʦʛʦ ʧʦʨʘʞʝʥʠʷ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʚʳʩʦʢʦʛʦ, ʫʥʠʢʘʣʴʥʦʡ ʧʦʨʦʜʳ, ʩʦ-

ʩʪʘʚʣʷʶʱʝʡ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʤʦʞʞʝʚʝʣʦʚʳʭ ʣʝʩʦʚ ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝ-

ʞʴʷ. ʇʦʨʘʞʝʥʠʝ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʵʪʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʦʩʦʙʦʛʦ 

ʚʨʝʜʘ ʥʘʩʘʞʜʝʥʠʷʤ ʥʝ ʥʘʥʦʩʠʪ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ɺ ʦʯʘʛʘʭ ʨʘʟʚʠʪʠʷ ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʦʡ ʧʷʪ-

ʥʠʩʪʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʧʣʦʰʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʤʦʣʦʜʳʭ ʧʦʙʝʛʦʚ. ʂʦʥʮʳ ʧʦʙʝ-

ʛʦʚ ʫʩʳʭʘʶʪ, ʧʨʠʦʙʨʝʪʘʷ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ. ʇʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ Stigma-

tea juniperi ʧʨʦʨʳʚʘʶʪʩʷ ʯʝʨʝʟ ʧʦʢʨʦʚʥʳʝ ʪʢʘʥʠ ʚ ʚʠʜʝ ʯʝʨʥʳʭ ʤʝʣʢʠʭ ʙʦʨʦʜʘ-

ʚʦʯʝʢ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʩʢʦʧʣʝʥʠʡ ʦʢʨʫʛʣʳʭ ʧʝʨʠʪʝʮʠʝʚ (ʨʠʩ. 158 ʠ 159). ʈʘʟʚʠʪʠʝ 

ʧʣʦʜʦʥʦʰʝʥʠʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝʤ ʢʘʧʝʣʝʢ ʩʤʦʣʳ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʷʪʝʥ ʦʪʤʝʨʰʠʭ ʪʢʘʥʝʡ. ʇʝʨʠʪʝʮʠʠ ʩʦʜʝʨʞʘʪ ʙʫʣʘʚʦʚʠʜʥʳʝ 

ʪʦʣʩʪʦʩʪʝʥʥʳʝ ʩʫʤʢʠ, ʙʝʟ ʧʘʨʘʬʠʟ, 50ï65Ĭ20 ʤʢʤ (ʨʠʩ. 160). ʉʧʦʨʳ ʢʦʨʠʯʥʝ-

ʚʳʝ, ʩ ʪʨʝʤʷ ʧʝʨʝʛʦʨʦʜʢʘʤʠ, ʤʝʣʢʠʤʠ ʢʘʧʣʷʤʠ ʤʘʩʣʘ ʠ ʧʝʨʝʪʷʞʢʦʡ ʧʦʩʝʨʝʜʠ-

ʥʝ, 20ï25Ĭ6ï10 ʤʢʤ (ʨʠʩ. 161).  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ʇʣʦʜʦʥʦʰʝʥʠʷ Stigmatea juniperi ʟʘʢʣʘʜʳʚʘʶʪʩʷ 

ʧʦʜ ʧʦʢʨʦʚʥʳʤʠ ʪʢʘʥʷʤʠ ʞʠʚʦʡ ʭʚʦʠ ʠ ʚʝʪʚʝʡ. ʇʦ ʤʝʨʝ ʩʦʟʨʝʚʘʥʠʷ ʥʘʨʫʞʫ ʚʳ-

ʭʦʜʠʪ ʯʝʨʥʘʷ ʩʪʨʦʤʘ ʩ ʤʝʣʢʠʤʠ ʧʝʨʠʪʝʮʠʷʤʠ, ʨʘʩʧʦʣʘʛʘʶʱʠʤʠʩʷ ʥʘ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʩʪʨʦʤʳ. ɺʝʛʝʪʘʪʠʚʥʳʡ ʤʠʮʝʣʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʙʩʪʨʘʪʘ ʦʪʩʫʪʩʪʚʫʝʪ, ʘ 

ʧʣʦʜʦʥʦʰʝʥʠʷ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦʜ ʢʫʪʠʢʫʣʦʡ, ʟʘʪʝʤ ʧʨʦʨʳʚʘʶʪʩʷ ʥʘʨʫʞʫ. ʌʦʨʤʠ-

ʨʦʚʘʥʠʝ ʧʣʦʜʦʥʦʰʝʥʠʡ ʠ ʚʳʙʨʘʩʳʚʘʥʠʝ ʩʧʦʨ ʛʨʠʙʘ ʧʨʦʠʩʭʦʜʠʪʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʅʝʦʙʭʦʜʠʤ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʥʘʜʟʦʨ ʠ 

ʦʪʩʣʝʞʠʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʦʯʘʛʦʚ ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʧʦʙʝʛʦʚ ʤʦʞʞʝ-

ʚʝʣʴʥʠʢʘ ʚʳʩʦʢʦʛʦ, ʮʝʥʥʦʡ ʣʝʩʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʳ ʤʦʞʞʝʚʝʣʦʚʳʭ ʣʝʩʦʚ 

ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʚʢʘʟʘ. ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʷʶʪ ʣʝʩʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʝʨʳ ʙʦʨʴʙʳ.  

͔́ͯ͋ͪͯ͟͡Ύ͙ͪͦ͘ ͔͎͍ͨͦ͋ͦ ͙ͭͫ͊ 
(Tubercularia blight)  

ɺʦʟʙʫʜʠʪʝʣʴ. ʊʫʙʝʨʢʫʣʷʨʠʦʟ ʧʦʙʝʛʦʚ ʪʠʩʘ ʚʳʟʳʚʘʝʪ ʛʨʠʙ Tubercularia 

nigricans (Bull.) Link.  

ʈʘʩʪʝʥʠʝ-ʭʦʟʷʠʥ. ʊʠʩ ʦʩʪʨʦʢʦʥʝʯʥʳʡ (Taxus cuspidata), ʪʠʩ ʷʛʦʜʥʳʡ (T. 

baccata).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚ ʈʦʩʩʠʠ. ʇʨʠʘʤʫʨʩʢʦ-

ʇʨʠʤʦʨʩʢʠʡ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʡ ʨʘʡʦʥ (ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ, ʉʘʭʘʣʠʥʩʢʘʷ 

ʦʙʣʘʩʪʴ), ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʣʝʩʥʦʡ ʛʦʨʥʳʡ ʨʘʡʦʥ (ʏʝʨʥʦʤʦʨʩʢʦʝ ʧʦʙʝʨʝʞʴʝ ʂʘʚ-

ʢʘʟʘ).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ. ʀʟʚʝʩʪʥʳʡ ʘʨʝʘʣ Tubercularia nigricans ʜʦʩʪʘ-

ʪʦʯʥʦ ʰʠʨʦʢ. ʕʪʦʪ ʛʨʠʙ ʦʪʤʝʯʘʝʪʩʷ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʝ (ɸʚʩʪʨʠʷ, ɸʥʛʣʠʷ, 

ɹʝʣʴʛʠʷ, ɻʝʨʤʘʥʠʷ, ɻʦʣʣʘʥʜʠʷ, ʌʨʘʥʮʠʷ, ʇʦʨʪʫʛʘʣʠʷ), ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʣʠʩʪʚʝʥ-
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ʥʳʭ ʧʦʨʦʜʘʭ, ʛʣʘʚʥʳʝ ʠʟ ʢʦʪʦʨʳʭ Populus, Ulmus, Juglans, Aesculus, Tilia. ɻʨʠʙ 

ʠʟʚʝʩʪʝʥ ʥʘ ʩʦʧʨʝʜʝʣʴʥʦʡ ʩ ʈʦʩʩʠʝʡ ʪʝʨʨʠʪʦʨʠʠ ï ʚ ʂʘʟʘʭʩʪʘʥʝ.  

ɺʨʝʜʦʥʦʩʥʦʩʪʴ. Tubercularia nigricans ʚʳʟʳʚʘʝʪ ʤʝʩʪʥʦʝ ʦʪʤʠʨʘʥʠʝ ʢʦ-

ʨʳ ʪʠʩʘ, ʘ ʟʘʪʝʤ ʫʩʳʭʘʥʠʝ ʢʦʥʮʦʚ ʚʝʪʚʝʡ ʠ ʧʦʯʝʢ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʚʨʝʜʦʥʦʩʥʦʩʪʴ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʩʘʜʢʘʭ ʪʠʩʘ, ʢʦʪʦʨʳʝ ʪʝʨʷʶʪ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ. ɺ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʩ ʫʯʘʩʪʠʝʤ ʪʠʩʘ ʚʨʝʜʦʥʦʩʥʦʩʪʴ ʪʫʙʝʨʢʫʣʷʨʠʦʟʘ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʘ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʚ ʟrʳʚʘʝʪ ʫʩʳʭʘʥʠʝ ʚʝʪʚʝʡ, ʧʦʙʝʛʦʚ ʠ ʧʦʯʝʢ ʪʠʩʘ (ʨʠʩ. 162). ʅʘ ʢʦʥʮʘʭ ʧʦʙʝʛʦʚ 

ʠ ʧʦʯʢʘʭ ʦʙʨʘʟʫʶʪʩʷ ʦʢʨʫʛʣʳʝ ʪʝʤʥʳʝ ʧʣʦʜʦʥʦʰʝʥʠʷ ï ʩʧʦʨʦʜʦʭʠʠ (ʨʠʩ. 163). 

ʉʧʦʨʦʜʦʭʠʠ ʦʜʠʥʦʯʥʳʝ ʠʣʠ ʛʨʫʧʧʘʤʠ, ʤʦʣʦʜʳʝ ï ʢʨʘʩʥʦ-ʙʫʨʳʝ, ʟʨʝʣʳʝ ï ʯʝʨ-

ʥʳʝ, ʧʦ ʢʦʥʩʠʩʪʝʥʮʠʠ ʦʯʝʥʴ ʧʣʦʪʥʳʝ, 0,3ï2 ʤʤ ʚ ʜʠʘʤʝʪʨʝ (ʨʠʩ. 164). ʂʦʥʠʜʠʝ-

ʥʦʩʮʳ ʛʨʠʙʘ ʜʣʠʥʥʳʝ, ʠʟʚʠʣʠʩʪʳʝ, ʚʝʪʚʷʱʠʝʩʷ, ʜʦ 60 ʤʢʤ ʜʣʠʥʦʡ (ʨʠʩ. 165). 

ʂʦʥʠʜʠʠ ʦʙʨʘʟʫʶʪʩʷ ʛʨʫʧʧʘʤʠ ʫ ʧʝʨʝʛʦʨʦʜʦʢ ʠ ʥʘ ʢʦʥʮʘʭ ʢʦʥʠʜʠʝʥʦʩʮʝʚ, ʮʠ-

ʣʠʥʜʨʠʯʝʩʢʠʝ, ʙʝʩʮʚʝʪʥʳʝ, ʦʜʥʦʢʣʝʪʦʯʥʳʝ, ʧʨʷʤʳʝ ʣʠʙʦ ʩʣʝʛʢʘ ʠʟʦʛʥʫʪʳʝ 

(ʨʠʩ. 166). ʅʘ ʪʠʩʝ ʦʩʪʨʦʢʦʥʝʯʥʦʤ ʨʘʟʤʝʨ ʩʧʦʨ-ʢʦʥʠʜʠʡ 5,5ï7Ĭ1 ʤʢʤ (ʉʘʭʘʣʠʥ, 

ʦʢʨ. ʧ. ʂʨʘʩʥʦʛʦʨʩʢʘ, ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ, ʦʢʨ. ʧ. ɸʨʩʝʥʴʝʚʘ), ʥʘ ʪʠʩʝ ʷʛʦʜʥʦʤ ï 

6Ĭ2 ʤʢʤ (ʏʝʨʥʦʤʦʨʩʢʦʝ ʧʦʙʝʨʝʞʴʝ ʂʘʚʢʘʟʘ, ʦʢʨ. ʧ. ʃʘʟʘʨʝʚʩʢʦʝ). ʅʘ ʪʠʩʝ ʦʩʪ-

ʨʦʢʦʥʝʯʥʦʤ ʠ ʷʛʦʜʥʦʤ ʛʨʠʙ Tubercularia nigricans ʨʘʥʝʝ ʥʝ ʦʪʤʝʯʘʣʩʷ.  

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. Tubercularia nigricans ʦʙʣʘʜʘʝʪ ʩʣʘʙʳʤʠ ʧʘʨʘʟʠ-

ʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʟʘʩʝʣʷʝʪ ʚʝʪʚʠ ʩ ʧʦʚʨʝʞʜʝʥ-

ʥʦʡ ʢʦʨʦʡ, ʦʙʲʝʜʝʥʥʳʝ ʥʘʩʝʢʦʤʳʤʠ, ʧʦʚʨʝʞʜʝʥʥʳʝ ʥʠʟʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ. ɺ 

ʨʷʜʝ ʩʣʫʯʘʝʚ ʛʨʠʙ ʤʦʞʝʪ ʥʘʯʘʪʴ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʥʘ ʚʝʪʚʷʭ ʦʩʣʘʙʣʝʥʥʳʭ ʜʝʨʝʚʴ-

ʝʚ ʪʠʩʘ. ʉʧʦʨʳ ʛʨʠʙʘ, ʧʦʧʘʜʘʷ ʚ ʨʘʥʢʠ ʥʘ ʢʦʨʝ, ʧʨʦʨʘʩʪʘʶʪ ʚ ʛʨʠʙʥʫʶ ʛʠʬʫ, ʢʦ-

ʪʦʨʘʷ ʧʨʦʥʠʢʘʝʪ ʜʦ ʜʨʝʚʝʩʠʥʳ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʦʪ ʤʝʩʪʘ ʚʥʝʜʨʝʥʠʷ ʚʚʝʨʭ ʠ 

ʚʥʠʟ ʧʦ ʚʝʪʚʠ. ʈʘʟʚʠʪʠʶ ʛʨʠʙʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʝʧʣʘʷ ʠ ʩʳʨʘʷ ʧʦʛʦʜʘ. ɻʨʠʙ ʩʧʦʩʦ-

ʙʝʥ ʧʝʨʝʟʠʤʦʚʳʚʘʪʴ ʚ ʧʦʨʘʞʝʥʥʳʭ ʚʝʪʚʷʭ.  

ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ. ʅʝʦʙʭʦʜʠʤ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʥʘʜʟʦʨ ʟʘ 

ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʧʦʩʘʜʢʘʤʠ ʪʠʩʘ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʦʩʘʜʦʢ ʪʠʩʘ ʚ ʫʩʪʦʡʯʠʚʦʤ 

ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʤʝʥʝʥʠʷ ʦʙʱʝʠʟʚʝʩʪʥʳʭ ʣʝʩʦʭʦʟʷʡʩʪ-

ʚʝʥʥʳʭ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ.  

˽˾ˮ˹̇ˮ˽̍ ˻˽˾˩˨˩˶˩˹ˮ̒ ̅ ˮ́˻˿ˢ˹ˮ́ˢ˾˹˻˥˻ ˾ˮ˿˴ s

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʛʨʠʙʦʚ ʙʠʦʛʝʦʮʝʥʦʟʘ, ʧʦʤʠʤʦ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʬʠʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʮʝʣʳʤ ʨʷʜʦʤ ʜʨʫʛʠʭ: ʬʣʦʨʠ-

ʩʪʠʯʝʩʢʦʡ ʥʘʩʳʱʝʥʥʦʩʪʴʶ ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ, ʟʘʥʠʤʘʝʤʦʡ ʠʤʠ ʧʣʦʱʘʜʴʶ, 

ʚʦʟʨʘʩʪʦʤ ʥʘʩʘʞʜʝʥʠʡ, ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ. ɺʠʜʦʚʘʷ 

ʩʪʨʫʢʪʫʨʘ ʛʨʫʧʧʠʨʦʚʦʢ ʛʨʠʙʦʚ ʥʝ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ, ʘ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ï ʩʫʱʝʩʪʚʫʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʛʨʫʧʧʠʨʦʚʢʠ 

ʛʨʠʙʦʚ ʚ ʤʦʣʦʜʥʷʢʘʭ, ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʠ ʧʝʨʝʩʪʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʘʪʦʛʝʥ ʤʦʞʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʥʦʚʦʡ ʜʣʷ ʥʝʛʦ ʩʨʝʜʝ, ʝʩʣʠ, ʧʦʤʠʤʦ ʚʦʩʧʨʠ-

ʠʤʯʠʚʦʡ ʧʦʨʦʜʳ, ʟʜʝʩʴ ʧʦʷʚʷʪʩʷ ʫʩʣʦʚʠʷ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʝ ʨʘʟʚʠʪʠʶ ʠ ʥʘ-

ʢʦʧʣʝʥʠʶ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʬʦʥʘ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʠʜʦʚʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʧʘʪʦ-

ʛʝʥʥʳʭ ʠ ʜʝʨʝʚʦʨʘʟʨʫʰʘʶʱʠʭ ʛʨʠʙʦʚ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʨʘʡʦʥʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʚʦʟʤʦʞʥʫʶ, ʘ ʥʝ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʫʶ ʥʘʩʳʱʝʥʥʦʩʪʴ ʣʝʩʦʚ ʛʨʠʙʘʤʠ.  
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ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʦʣʝʡ ʫʚʝʨʝʥʥʦʩʪʠ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ 

ʦ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʧʘʨʘʟʠʪʦʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʣʝʩʥʦʡ ʧʦʨʦʜʳ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʩʫʤʤʝ ʠʤʝʶʱʠʭʩʷ ʥʘʙʣʶʜʝʥʠʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʠʝ ʦʙʱʠʭ (ʥʝ ʤʝʩʪʥʳʭ) ʩʧʠʩʢʦʚ ʛʨʠʙʦʚ-ʧʘʨʘʟʠʪʦʚ 

ʢʘʞʜʦʡ ʣʝʩʥʦʡ ʧʦʨʦʜʳ ï ʟʘʜʘʯʘ ʚʳʧʦʣʥʠʤʘʷ. ʆʥʠ ʙʫʜʫʪ ʜʦʩʪʘʪʦʯʥʦ ʦʙʲʝʤʥʳ-

ʤʠ: ʥʘʧʨʠʤʝʨ, ʜʣʷ ʪʘʢʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʦʨʦʜ, ʢʘʢ ʜʫʙ, ʙʝʨʝʟʘ, ʩʦʩʥʘ, ʝʣʴ, 

ï ʧʦʨʷʜʢʘ 200 ʚʠʜʦʚ ʠʣʠ ʙʦʣʝʝ. ʅʦ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʥʘʣʠʯʠʝ ʦʛʨʘʥʠʯʠ-

ʚʘʶʱʠʭ ʫʩʣʦʚʠʡ, ʧʨʠʜʝʪʩʷ ʜʣʷ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʥʦʩʠʪʴ ʙʦʣʴʰʠʝ 

ʧʦʧʨʘʚʢʠ ʚ ʦʙʱʠʝ ʮʠʬʨʳ. ʉʦʟʜʘʥʠʝ ʪʘʢʠʭ ʢʦʥʢʨʝʪʥʳʭ ʤʝʩʪʥʳʭ ʩʧʠʩʢʦʚ, ʙʝʟ ʢʦ-

ʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʘ ʜʘʣʴʥʝʡʰʘʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ, ï ʘʢʪʫʘʣʴʥʘʷ ʟʘʜʘʯʘ.  

ɽʱʝ ʙʦʣʝʝ ʚʘʞʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʚʩʝ ʙʦʣʝʟʥʠ, ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥʥʳʝ 

ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ, ʚʦʟʤʦʞʥʦ, ʫʞʝ ʠʟʚʝʩʪʥʳʝ ʚ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ, ʘ ʪʝʤ ʙʦ-

ʣʝʝ ʥʦʚʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʠʢʦʛʜʘ ʨʘʥʝʝ ʥʝ ʚʩʪʨʝʯʘʚʰʠʝʩʷ.  

˻͔͙ͫͦ͋ͤͤͦͫͭ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤΎ ͙͍͙͍ͤ͊ͤ͘·ͻ ͎͙ͪ͋ͤ·ͻ ͎͔͍ͨ͊ͭͦͤͦ  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʥʘʯʝʥʠʝ ʠʥʚʘʟʠʚʥʳʭ ʦʨʛʘʥʠʟʤʦʚ (ʪ. ʝ. ʚʠʜʦʚ-ʚʩʝ-

ʣʝʥʮʝʚ, ʨʦʜʠʥʦʡ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʜʨʫʛʠʝ ʢʦʥʪʠʥʝʥʪʳ) ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ ʤʠʨʘ ʟʘʤʝʪʥʦ ʚʦʟʨʦʩʣʦ. ʊʘʢ, ʧʦ ʦʮʝʥʢʘʤ ʢʠʪʘʡʩʢʠʭ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ, ʥʘ ʜʦʣʶ ʠʥʚʘʟʠʚʥʳʭ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 60% 

ʫʱʝʨʙʘ, ʥʘʥʝʩʝʥʥʦʛʦ ʣʝʩʘʤ, ʪʦʛʜʘ ʢʘʢ ʜʦʣʷ ʤʝʩʪʥʳʭ ʚʠʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 40%. ʅʝ 

ʤʝʥʝʝ ʚʝʣʠʢʘ ʨʦʣʴ ʯʫʞʜʳʭ ʚʠʜʦʚ ʚ ʉʐɸ, ʂʘʥʘʜʝ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ.  

ʆʩʦʙʝʥʥʦ ʦʧʘʩʥʦ ʚʩʝʣʝʥʠʝ ʚ ʣʝʩʘ ʠʥʚʘʟʠʚʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ. 

ʅʘʛʣʷʜʥʳʤ ʧʨʠʤʝʨʦʤ ʵʪʦʛʦ ʩʣʫʞʠʪ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʛʦʣʣʘʥʜʩʢʦʡ 

ʙʦʣʝʟʥʠ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ ʚʷʟʦʚʥʠʢʦʚ, ʢʘʢ ʩʧʝʮʠʬʠʯʥʦʡ ʣʝʩʥʦʡ 

ʬʦʨʤʘʮʠʠ, ʥʝ ʪʦʣʴʢʦ ʚ ʈʦʩʩʠʠ, ʥʦ ʠ ʚʦ ʚʩʝʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ. ɺʷʟʦʚʳʝ ʣʝʩʘ 

ɽʚʨʦʧʳ ʠ ʈʦʩʩʠʠ ʧʦʛʠʙʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʚʫʭ ʵʧʠʬʠʪʦʪʠʡ. ʇʝʨʚʘʷ ʙʳʣʘ ʚʳʟʚʘʥʘ 

ʠʥʚʘʟʠʝʡ ʚ ʣʝʩʘ ʚʦʟʙʫʜʠʪʝʣʷ Ophiostoma ulmi ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʚ 20-ʝ ʛʛ. ʠ 

ʚ ʈʦʩʩʠʠ ʚ 30-ʝ ʛʦʜʳ XX ʚ. ʇʦʟʜʥʝʝ ʠʟ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʚ ɽʚʨʦʧʫ ʧʨʦʥʠʢ ʛʨʠʙ 

Ophiostoma novo-ulmi, ʠ ʥʦʚʘʷ ʵʧʠʬʠʪʦʪʠʷ ʙʦʣʝʟʥʠ ʚʥʦʚʴ ʧʨʦʰʣʘ ʧʦ ʣʝʩʘʤ ɽʚ-

ʨʦʧʳ ʥʘʯʠʥʘʷ ʧʨʠʤʝʨʥʦ ʩ 40-ʭ ʛʛ. XX ʚ.  

ʄʝʥʝʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʠʤʝʝʪ ʚʪʦʨʞʝʥʠʝ ʚ ʜʫʙʨʘʚʳ ɽʚʨʦ-

ʧʳ ʚʦʟʙʫʜʠʪʝʣʷ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ ʜʫʙʘ Microsphaera alphitoides. ʆʜʥʘʢʦ ʚ ʥʘ-

ʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʦʣʴ ʵʪʦʡ ʙʦʣʝʟʥʠ ʚ ʞʠʟʥʠ ʝʚʨʦʧʝʡʩʢʠʭ ʜʫʙʨʘʚ ʠ ʝʝ ʟʥʘʯʝʥʠʝ 

ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʮʝʥʝʥʥʦʡ.  

ɺʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʨʘʟʨʫʰʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ ʩ ʫʯʘʩʪʠʝʤ 

ʢʘʰʪʘʥʘ ʧʦʩʝʚʥʦʛʦ ʚʳʟʚʘʣʦ ʚʩʝʣʝʥʠʝ ʥʘ ʂʘʚʢʘʟ ʚʦʟʙʫʜʠʪʝʣʷ ʢʨʠʬʦʥʝʢʪʨʠʝʚʦʛʦ 

ʥʝʢʨʦʟʘ (ʚʦʟʙʫʜʠʪʝʣʴ Cryphonectria (Endotia) parasitica). ɺ 1908 ʛ. ʙʦʣʝʟʥʴ ʧʨʦ-

ʥʠʢʣʘ ʚʤʝʩʪʝ ʩ ʟʘʚʝʟʝʥʥʳʤʠ ʠʟ ʩʪʨʘʥ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʨʘʩʪʝʥʠʷʤʠ ʢʘʰʪʘʥʘ. ʉ 

ʪʝʭ ʧʦʨ ʢʨʠʬʦʥʝʢʪʨʠʝʚʳʡ ʥʝʢʨʦʟ ʩʪʘʣ ʦʧʘʩʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʢʘʚʢʘʟʩʢʠʭ ʢʘʰ-

ʪʘʥʥʠʢʦʚ.  

ɺ ʥʘʯʘʣʝ XX ʚ. ʚ ʈʦʩʩʠʶ ʠʟ ɽʚʨʦʧʳ ʧʨʦʥʠʢ ʚʦʟʙʫʜʠʪʝʣʴ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ 

ʢʦʥʩʢʦʛʦ ʢʘʰʪʘʥʘ Erysiphe flexuosa (=Uncinula flexuosa). ʈʘʥʝʝ ʦʥ ʧʨʦʥʠʢ ʚ ɻʝʨ-

ʤʘʥʠʶ ʠʟ ɸʤʝʨʠʢʠ ʠ ʩʪʘʣ ʦʯʝʥʴ ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ. ʋʞʝ ʚ 2005 ʛ. ʵʪʦʪ 

ʛʨʠʙ ʚʩʪʨʝʯʘʣʩʷ ʥʘ ʢʦʥʩʢʦʤ ʢʘʰʪʘʥʝ ʦʪ ʟʘʧʘʜʥʳʭ ʛʨʘʥʠʮ ʜʦ ɺʦʣʛʦʛʨʘʜʘ.  
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ʉʝʡʯʘʩ ʪʨʫʜʥʦ ʜʘʪʴ ʘʜʝʢʚʘʪʥʳʡ ʧʨʦʛʥʦʟ ʚʣʠʷʥʠʷ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ ʢʦʥʩʢʦ-

ʛʦ ʢʘʰʪʘʥʘ ʥʘ ʩʦʩʪʦʷʥʠʝ ʢʘʰʪʘʥʦʚ ʚ ɽʚʨʦʧʝ ʠ ʈʦʩʩʠʠ, ʥʦ ʧʘʛʫʙʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʜʫʙʨʘʚʳ ʝʱʝ ʦʜʥʦʛʦ ʠʥʚʘʟʠʚʥʦʛʦ ʧʘʪʦʛʝʥʘ ï ʛʨʠʙʘ 

Phytophthora ramorum ï ʫ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ.  

ɺ 2009 ʛ. ʚ ʣʝʩʘʭ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚʧʝʨʚʳʝ ʚ ʈʦʩʩʠʠ ʙʳʣ ʚʳʷʚ-

ʣʝʥ ʥʦʚʳʡ ʚʦʟʙʫʜʠʪʝʣʴ ʙʦʣʝʟʥʠ ʦʣʴʭʠ ï ʬʠʪʦʬʪʦʨʦʚʳʡ ʛʨʠʙ Phytophthora alni, 

ʢʦʪʦʨʳʡ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʩʪʘʣ ʩʝʨʴʝʟʥʦʡ ʫʛʨʦʟʦʡ ʜʣʷ ʣʝʩʦʚ ʤʥʦʛʠʭ ʩʪʨʘʥ 

ɽʚʨʦʧʳ. ʉʥʘʯʘʣʘ, ʚ 1993 ʛ., ʥʦʚʘʷ ʥʝʠʟʚʝʩʪʥʘʷ ʙʦʣʝʟʥʴ ʦʣʴʭʠ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. ɿʜʝʩʴ ʙʦʣʝʟʥʴ ʧʦʨʘʞʘʣʘ ʦʣʴʭʫ ʦʙʳʢʥʦʚʝʥʥʫʶ (Alnus 

glutinosa), ʩʝʨʫʶ (A. incana), ʠʪʘʣʴʷʥʩʢʫʶ (A. cordata) ʠ ʟʝʣʝʥʫʶ (A. viridis). ɺʧʦ-

ʩʣʝʜʩʪʚʠʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʘʪʦʛʝʥʦʤ, ʚʳʟʳʚʘʶʱʠʤ ʵʪʫ ʙʦʣʝʟʥʴ, ʷʚʣʷ-

ʝʪʩʷ ʥʦʚʳʡ ʜʣʷ ʥʘʫʢʠ ʛʨʠʙ Phytophthora alni. ɹʳʣʦ ʚʳʩʢʘʟʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, 

ʯʪʦ ʵʪʦʪ ʛʨʠʙ ʷʚʣʷʝʪʩʷ ʛʠʙʨʠʜʥʳʤ ʚʠʜʦʤ, ʦʙʨʘʟʦʚʘʚʰʠʤʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʠʙʨʠ-

ʜʠʟʘʮʠʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʵʪʦʛʦ ʨʦʜʘ. ɺʩʢʦʨʝ ʙʦʣʝʟʥʴ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʚ ʏʝʭʠʠ, 

ʌʨʘʥʮʠʠ, ɻʝʨʤʘʥʠʠ, ɺʝʥʛʨʠʠ ʠ ʜʨ. ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʃʠʪʚʝ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ɽʚʨʦʧʝ ʚʳʷʚʣʝʥʳ ʥʦʚʳʝ ʠʥʚʘʟʠʚʥʳʝ ʚʠʜʳ ʧʘʪʦ-

ʛʝʥʥʳʭ ʛʨʠʙʦʚ ʠʟ ʨʦʜʘ Phytophthora. ʉʠʥʜʨʦʤ ʙʳʩʪʨʦʛʦ ʫʩʳʭʘʥʠʷ ʜʫʙʘ, ʚʦʟʙʫ-

ʜʠʪʝʣʴ ï Phytophthora ramorum, ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥ ʚ ʂʘʣʠʬʦʨʥʠʠ ʚ 1994 ʛ. ʥʘ 

Lithocarpus densiflorus, ʘ ʪʘʢʞʝ ʚ ʩʚʷʟʠ ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ ʫʩʳʭʘʥʠʷ ʜʫʛʣʘʩʩʠʠ. 

ɺʩʢʦʨʝ ʧʦʩʣʝ ʵʪʦʛʦ ʵʪʦʪ ʧʘʪʦʛʝʥ ʙʳʣ ʚʳʷʚʣʝʥ ʠ ʚ ɽʚʨʦʧʝ ʚ ʧʠʪʦʤʥʠʢʘʭ ʥʘ 

Rhododendron ʠ Viburnum.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʟʙʫʜʠʪʝʣʴ ʚʳʷʚʣʝʥ ʚ ʥʝʩʢʦʣʴʢʠʭ ʛʨʘʬʩʪʚʘʭ ʮʝʥ-

ʪʨʘʣʴʥʦʛʦ ʧʨʠʙʨʝʞʥʦʛʦ ʨʝʛʠʦʥʘ ʚ ʂʘʣʠʬʦʨʥʠʠ ʠ ʚ ʦʜʥʦʤ ʛʨʘʬʩʪʚʝ ʆʨʝʛʦʥʘ. ɺ 

ʦʟʝʣʝʥʠʪʝʣʴʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ʧʘʪʦʛʝʥ ʦʙʥʘʨʫʞʝʥ ʚ ʃʫʠʟʠʘʥʝ, ɼʞʦʨʜʞʠʠ, ʊʝʥʥʝ-

ʩʠ, ʖʞʥʦʡ ʂʘʨʦʣʠʥʝ ʠ ɺʘʰʠʥʛʪʦʥʝ; ʚ ʂʘʥʘʜʝ ï ʚ ɹʨʠʪʘʥʩʢʦʡ ʂʦʣʫʤʙʠʠ. ɺ ɽʚʨʦ-

ʧʝ ʧʘʪʦʛʝʥ ʚʳʷʚʣʝʥ ʚ ɼʘʥʠʠ, ʌʨʘʥʮʠʠ, ɻʝʨʤʘʥʠʠ, ʀʨʣʘʥʜʠʠ, ʀʪʘʣʠʠ, ʅʠʜʝʨ-

ʣʘʥʜʘʭ, ʅʦʨʚʝʛʠʠ, ʉʣʦʚʝʥʠʠ, ʀʩʧʘʥʠʠ, ʐʚʝʮʠʠ, ʐʚʝʡʮʘʨʠʠ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʘ 

ʪʘʢʞʝ ʚ ʇʦʣʴʰʝ ʠ ʌʠʥʣʷʥʜʠʠ. ʅʘʭʦʞʜʝʥʠʝ ʛʨʠʙʘ ʚ ʇʦʣʴʰʝ ʠ ʌʠʥʣʷʥʜʠʠ ʩʪʘʚʠʪ 

ʝʛʦ ʦʙʥʘʨʫʞʝʥʠʝ ʚ ʈʦʩʩʠʠ ʚ ʧʦʚʝʩʪʢʫ ʙʫʢʚʘʣʴʥʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ. ɻʨʠʙ ʩʧʦʩʦ-

ʙʝʥ ʧʦʨʘʞʘʪʴ ʤʥʦʛʠʝ ʚʠʜʳ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʟ-

ʚʝʩʪʥʦ ʧʦʨʘʞʝʥʠʝ ʠʤ Lithocarpus densiflorus, ʘ ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʠʭ ʢʘʣʠʬʦʨʥʠʡ-

ʩʢʠʭ ʜʫʙʦʚ: Quercus agrifolia, Q. kettogii ʠ Q. parvuh var. shrevei. ɺ ʂʘʣʠʬʦʨʥʠʠ 

ʧʘʪʦʛʝʥ ʪʘʢʞʝ ʚʳʷʚʣʝʥ ʥʘ Vaccinium ovatum, Sequoia sempervirens ʠ 

Pseudotsuga menziesil.  

ɺ ʉʐɸ ʩʠʤʧʪʦʤʳ ʙʦʣʝʟʥʠ ʙʳʣʠ ʪʘʢʞʝ ʦʪʤʝʯʝʥʳ ʥʘ ʢʣʝʥʝ Acer 

macrophyllus, ʢʘʣʠʬʦʨʥʠʡʩʢʦʤ ʢʘʰʪʘʥʝ Aesculus californica ʠ ʜʨʫʛʠʭ ʚʠʜʘʭ ʜʝ-

ʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. ɺ ɽʚʨʦʧʝ ʧʘʪʦʛʝʥ ʙʳʣ ʚʳʷʚʣʝʥ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ 

Rhododendron ʠ Viburnum, ʥʦ ʧʦʟʜʥʝʝ ʝʛʦ ʠʟʦʣʠʨʦʚʘʣʠ ʠʟ ʚʠʜʦʚ Arbutus 

Camellia, Hamamelis, Kalmia, Leucothoe, Pieris ʠ Syringa. ɺʧʝʨʚʳʝ ʚ 2003 ʛ. ʧʘʪʦ-

ʛʝʥ ʙʳʣ ʥʘʡʜʝʥ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʥʘ Quercus falcate, ʘ ʟʘʪʝʤ ʥʘ Fagus sylvatica, 

Quercus ilex, Q. cerris, Castanea sativa ʠ Aesculus hippocastanum. ɺ ɻʦʣʣʘʥʜʠʠ 

ʧʘʪʦʛʝʥ ʠʥʬʠʮʠʨʦʚʘʣ Q. rubra ʠ Fagus sylvatica. ɿʜʝʩʴ ʧʦʨʘʞʝʥʥʳʝ ʜʝʨʝʚʴʷ 

ʧʨʦʠʟʨʘʩʪʘʣʠ ʚʙʣʠʟʠ ʦʪ ʨʘʥʝʝ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʩʪʝʥʠʡ Rhododendron sp.  

ʉʠʤʧʪʦʤʳ ʧʨʦʷʚʣʝʥʠʷ ʙʦʣʝʟʥʠ ʫ ʨʘʟʥʳʭ ʜʨʝʚʝʩʥʳʭ ʚʠʜʦʚ ʨʘʟʣʠʯʘʶʪʩʷ, 

ʥʦ Phytophthora ramorum ï ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʘʪʦʛʝʥ ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʝʡ ʨʘʩʪʝ-

ʥʠʡ. ʆʙʳʯʥʦ ʙʦʣʝʟʥʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʣʠʩʪʚʳ. ʆʥʘ 
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ʩʪʘʥʦʚʠʪʩʷ ʙʣʝʜʥʦ-ʟʝʣʝʥʦʡ, ʧʦʪʦʤ ʙʫʨʦʡ; ʟʘʪʝʤ ʧʦʛʠʙʘʝʪ, ʜʦʣʛʦʝ ʚʨʝʤʷ ʥʝ 

ʦʧʘʜʘʷ. ʇʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ʠʜʝʪ ʦʯʝʥʴ ʙʳʩʪʨʦ, ʠ ʜʝʨʝʚʴʷ ʤʦʛʫʪ ʛʠʙʥʫʪʴ 

ʚ ʛʦʜ ʟʘʨʘʞʝʥʠʷ. ʇʝʨʝʜ ʩʘʤʦʡ ʛʠʙʝʣʴʶ ʨʘʩʪʝʥʠʡ ʚ ʢʦʤʣʝʚʳʭ ʯʘʩʪʷʭ ʩʪʚʦʣʦʚ 

ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʠʩʪʝʯʝʥʠʝ ʛʫʩʪʦʛʦ ʢʨʘʩʥʦ-ʙʫʨʦʛʦ ʵʢʩʩʫʜʘʪʘ.  

ʇʘʪʦʛʝʥ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʦʪ ʨʘʩʪʝʥʠʷ ʢ ʨʘʩʪʝʥʠʶ ʩ ʧʦʤʦʱʴʶ ʩʧʦʨ, ʘ ʥʘ 

ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʦʞʝʪ ʧʨʦʥʠʢʘʪʴ ʚʤʝʩʪʝ ʩ ʟʘʨʘʞʝʥʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʠʣʠ 

ʠʭ ʯʘʩʪʷʤʠ.  

ɺ 1923 ʛ. ʚ ʦʟʝʣʝʥʠʪʝʣʴʥʦʤ ʧʠʪʦʤʥʠʢʝ ʙʣʠʟ ʉʠʵʪʣʘ (ʰʪʘʪ ɺʘʰʠʥʛʪʦʥ) ʥʘ 

ʢʠʧʘʨʠʩʦʚʠʢʝ Chamaecyparis lawsoniana ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʦʧʘʩʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, 

ʚʦʟʙʫʜʠʪʝʣʝʤ ʢʦʪʦʨʦʛʦ ʦʢʘʟʘʣʩʷ ʛʨʠʙ Phytophtora lateralis. ʆʜʥʘʢʦ ʚ ʪʦ ʚʨʝʤʷ 

ʧʘʪʦʛʝʥ ʦʧʨʝʜʝʣʝʥ ʥʝ ʙʳʣ. ɽʛʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʪʦʣʴʢʦ ʚ 1942 ʛ. ʂ ʪʦʤʫ ʚʨʝ-

ʤʝʥʠ ʛʨʠʙ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʙʦʣʝʝ ʰʠʨʦʢʦ ʠ ʙʳʣ ʚʳʷʚʣʝʥ ʪʘʢʞʝ ʚ ʆʨʝʛʦʥʝ. ʆ 

ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʵʪʦʛʦ ʧʘʪʦʛʝʥʘ ʥʝʪ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ: ʚʳʩʢʘʟʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, 

ʯʪʦ ʚʦʟʙʫʜʠʪʝʣʴ ʟʘʚʝʟʝʥ ʚ ʉʐɸ ʠʟ ʌʨʘʥʮʠʠ, ʦʜʥʘʢʦ ʵʪʦ ʤʥʝʥʠʝ ʥʝ ʥʘʰʣʦ ʚʩʝ-

ʦʙʱʝʛʦ ʧʨʠʟʥʘʥʠʷ.  

ʇʦʩʣʝ ʚʳʷʚʣʝʥʠʷ ʚ ʆʨʝʛʦʥʝ ʛʨʠʙ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʚ ʉʐɸ, ʧʨʦ-

ʥʠʢ ʚ ʂʘʥʘʜʫ. ɺ ɽʚʨʦʧʝ ʥʝʜʘʚʥʦ ʥʘʡʜʝʥ ʚʦ ʌʨʘʥʮʠʠ ʠ ʅʠʜʝʨʣʘʥʜʘʭ. ɺ ʅʦʚʦʡ 

ɿʝʣʘʥʜʠʠ ʧʘʪʦʛʝʥ ʚʳʷʚʣʝʥ ʥʘ ʢʠʚʠ Actinidia deliciosa.  

ʇʘʪʦʛʝʥ ʧʦʨʘʞʘʝʪ ʤʥʦʛʠʝ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ. ʆʥ ʚʳʜʝʣʝʥ ʠʟ ʤʦʞ-

ʞʝʚʝʣʴʥʠʢʘ Juniperus horizontalis, ʘʟʘʣʠʠ Rhododendron sp. ʠ ʜʨʫʛʠʭ ʜʨʝʚʝʩʥʦ-

ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ. ɽʚʨʦʧʝʡʩʢʦʡ ʠ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʦ ʢʘ-

ʨʘʥʪʠʥʫ ʠ ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤ CLIMEX 

ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʵʪʦ-

ʛʦ ʧʘʪʦʛʝʥʘ ʚ ɽʚʨʦʧʝ. ʇʨʠ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ ʧʘʪʦʛʝʥ ʩʤʦʞʝʪ ʟʘ-

ʩʝʣʠʪʴ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʝʚʨʦʧʝʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. ʅʘʠʙʦʣʴʰʠʡ ʫʱʝʨʙ ʦʥ 

ʩʤʦʞʝʪ ʥʘʥʝʩʪʠ ʣʝʩʘʤ ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. ʉʠʣɹ-

ʥʳʡ ʚʨʝʜ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʚ ʰʠʨʦʢʦʡ ʧʦʣʦʩʝ, ʧʨʠʤʝʨʥʦ ʚ 100ï250 ʢʤ, ʚʜʦʣʴ ʟʘ-

ʧʘʜʥʳʭ ʛʨʘʥʠʮ ï ʦʪ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʜʦ ʂʨʘʩʥʦʜʘʨʘ.  

ʇʦʟʜʥʝʡ ʦʩʝʥʴʶ 2003 ʛ. ʧʨʠ ʠʟʫʯʝʥʠʠ Phytophthora ramorum ʚ ʂʦʨʥʫʵʣʣʝ 

(ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ʥʘ ʙʫʢʝ Fagus sylvatica ʠ ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʨʷʜʦʤ ʨʦʜʦʜʝʥʜ-

ʨʦʥʘʭ ʙʳʣ ʚʳʷʚʣʝʥ ʥʝʠʟʚʝʩʪʥʳʡ ʨʘʥʝʝ ʧʘʪʦʛʝʥ, ʦʧʠʩʘʥʥʳʡ ʢʘʢ Phytophthora 

kernoviae. ɽʛʦ ʧʦʷʚʣʝʥʠʝ ʪʫʪ ʦʩʪʘʝʪʩʷ ʟʘʛʘʜʢʦʡ.  

ɺ 2005 ʛ. ʧʘʪʦʛʝʥ ʥʘʡʜʝʥ ʫʞʝ ʚ 24 ʤʝʩʪʘʭ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʘ ʚ 2006 ʛ. ï ʥʘ 

ɸʧʧʦʧʘ sp. ʥa ʉʝʚʝʨʥʦʤ ʦʩʪʨʦʚʝ ʚ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ.  

ʂʨʦʤʝ ʙʫʢʘ Fagus sylvatica ʠ ʨʦʜʦʜʝʥʜʨʦʥʘ Rhododendron ponticum, ʧʘʪʦ-

ʛʝʥ ʥʘ Drimys winter, Gevuina avellana, Liriodendron tulipifera, Magnolia spp., 

Michelia doltsopa, Pieris formosa, Quercus ilex ʠ Quercus robur. ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʟʘ-

ʨʘʞʝʥʠʷ P. ramorum, ʥʘ ʧʦʨʘʞʝʥʥʦʤ ʜʝʨʝʚʝ ʦʪʤʝʯʘʶʪʩʷ 2 ʪʠʧʘ ʩʠʤʧʪʦʤʦʚ: ʤʦʢ-

ʨʳʝ ʨʘʢʦʚʳʝ ʨʘʥʳ ʠ ʧʦʛʠʙʰʘʷ ʣʠʩʪʚʘ.  

ʊʨʠ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʥʘʤʠ ʚʠʜʘ ʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ ʨʦʜʘ Phytophthora ʚ̫-

ʣʷʶʪʩʷ ʦʧʘʩʥʳʤʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʙʦʣʝʟʥʝʡ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʙʠʦʣʦʛʠʠ, ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ, ʤʝʨʳ ʟʘʰʠʪʳ ʦʪ ʵʪʠʭ ʧʘʪʦʛʝʥʦʚ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʩʪʘʶʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʳʤʠ. ɺ ʈʦʩʩʠʠ ʵʪʠ ʧʘʪʦʛʝʥʳ ʚ ʥʘ-

ʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʚʳʷʚʣʝʥʳ. ʆʜʥʘʢʦ ʧʦʷʚʣʝʥʠʝ P. ramorum ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ 

ʜʝʣʦʤ ʙʣʠʞʘʡʰʝʛʦ ʚʨʝʤʝʥʠ. ɼʚʘ ʜʨʫʛʠʭ ʧʘʪʦʛʝʥʘ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʚ ʙʣʠʞʘʡ-

ʰʝʝ ʚʨʝʤʷ ʥʘʡʜʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ. ʀʥʚʘʟʠʚʥʳʝ ʚʦʟʙʫʜʠʪʝʣʠ 
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ʙʦʣʝʟʥʝʡ ʧʨʦʥʠʢʘʶʪ ʥʘ ʥʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʤʫʯʥʠʩʪʦ-ʨʦʩʷʥʳʡ ʛʨʠʙ Erysiphe flexuosa ʧʨʦʥʠʢ ʚ ʈʦʩʩʠʶ ʩ ʚʦʟʜʫʰʥʳʤʠ ʤʘʩ-

ʩʘʤʠ ʮʠʢʣʦʥʦʚ. ʅʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʘʪʦʛʝʥʦʚ ʧʨʦʥʠʢʘʝʪ ʩ ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘ-

ʣʦʤ. ʆʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʠ ʵʪʦʤ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʩʪʝʥʠʷ-ʠʥʪʨʦʜʫʮʝʥʪʳ.  

ɺʩʷʢʘʷ ʠʥʪʨʦʜʫʢʮʠʷ ʜʨʝʚʝʩʥʳʭ ʠʣʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʚʣʝʯʝʪ ʟʘ 

ʩʦʙʦʡ ʠʥʪʨʦʜʫʢʮʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʨʘʟʠʪʦʚ; ʵʪʦ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʜʦʢʘʟʘʥ-

ʥʳʤ. ʆʙʳʯʥʦ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʥʦʚʳʝ ʨʘʡʦʥʳ ʛʨʠʙʳ-ʧʘʨʘʟʠʪʳ ʥʘʯʠʥʘʶʪ ʘʢʪʠʚʥʦ 

ʨʘʟʚʠʚʘʪʴʩʷ ʥʘ ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʥʠʭ ʨʘʩʪʝʥʠʷʭ. ʕʪʦ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʨʘʟ-

ʥʳʭ ʩʪʨʘʥʘʭ ʜʣʷ ʨʷʜʘ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʛʨʠʙʦʚ ʠ ʦʧʨʘʚʜʳʚʘʝʪʩʷ ʧʦʯʪʠ ʙʝʟ 

ʠʩʢʣʶʯʝʥʠʷ.  

ɹʦʣʴʰʦʡ ʦʧʳʪ ʩʦʟʜʘʥʠʷ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʠʟ ʧʦʨʦʜ-ʠʥʪʨʦʜʫʮʝʥʪʦʚ, ʧʦʜ-

ʢʨʝʧʣʝʥʥʳʡ ʘʥʘʣʠʟʦʤ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʩʘʜʦʢ, ʙʳʣ ʧʨʠʦʙʨʝʪʝʥ ʚʦ 

ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XX ʚ. ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʙʳʣʠ ʧʦʩʘʜʢʠ ʨʘʟʣʠʯ-

ʥʳʭ ʚʠʜʦʚ ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʠʩʪʚʝʥʥʠʮ, ʧʩʝʚʜʦʪʩʫʛ ʠ ʨʘʟʥʳʭ ʩʦʩʝʥ.  

ʆʜʥʘʢʦ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʩʫʱʠʝ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʦʨʦʜʘʤ ʛʨʠʙʳ ï 

ʚʦʟʙʫʜʠʪʝʣʠ ʙʦʣʝʟʥʝʡ ʧʨʦʜʚʠʛʘʶʪʩʷ ʥʘ ʥʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ ʩ ʨʘʩʪʝʥʠʷʤʠ-

ʭʦʟʷʝʚʘʤʠ. ɺʩʝ ʧʦʩʘʜʢʠ ʫʢʘʟʘʥʥʳʭ ʠʥʪʨʦʜʫʮʝʥʪʦʚ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʙʳʣʠ ʟʘʨʘ-

ʞʝʥʳ ʙʦʣʝʟʥʷʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʪʦʣʴʢʦ ʜʣʷ ʥʠʭ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʣʠʩʪʚʝʥ-

ʥʠʯʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʨʘʢ ʣʠʩʪʚʝʥʥʠʮʳ (Lachnellula willkommii), ʚ 

ʥʘʩʘʞʜʝʥʠʷʭ ʧʩʝʚʜʦʪʩʫʛʠ ʪʠʩʦʣʠʩʪʥʦʡ ï ʰʦʪʣʘʥʜʩʢʦʝ ʰʶʪʪʝ (Rhabdocline 

pseudotsugae), ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʩʦʩʥʳ ʚʝʡʤʫʪʦʚʘ ï ʨʞʘʚʯʠʥʥʳʡ ʨʘʢ (Cronartium 

ribicola), ʘ ʥʘ ʩʦʩʥʘʭ ʩʠʙʠʨʩʢʦʡ ʠ ʯʝʨʥʦʡ ï ʧʦʙʝʛʦʚʳʡ ʨʘʢ (Scleroderris 

lagerbergii). ɺ ʝʚʨʦʧʝʡʩʢʫʶ ʯʘʩʪʴ ʈʦʩʩʠʠ ʚʤʝʩʪʝ ʩ ʩʦʩʥʦʡ ʚʝʡʤʫʪʦʚʘ ʧʨʦʥʠʢʣʠ 

ʚʦʟʙʫʜʠʪʝʣʠ ʰʶʪʪʝ ʭʚʦʠ ï Lophodermium nitens, L. brachysporum. ɺʤʝʩʪʝ ʩ ʩʦ-

ʩʥʦʡ ʯʝʨʥʦʡ ʧʨʦʥʠʢʣʠ ʛʨʠʙʳ ï ʚʦʟʙʫʜʠʪʝʣʠ ʥʝʢʨʦʟʦʚ ʧʦʙʝʛʦʚ ï Diplodia pinea, 

Cenangium ferruginosum. ʄʥʦʛʠʝ ʘʩʢʦʤʠʮʝʪʳ ʠ ʠʭ ʧʠʢʥʠʜʠʘʣʴʥʳʝ ʩʪʘʜʠʠ, 

ʚʩʪʨʝʯʘʝʤʳʝ ʥʘ ʧʠʭʪʝ (Abies sibirica), ʩʦʧʫʪʩʪʚʫʶʪ ʵʪʦʡ ʧʦʨʦʜʝ, ʧʨʦʠʟʨʘʩʪʘʶ-

ʱʝʡ ʥʝʨʝʜʢʦ ʚ ʚʠʜʝ ʝʜʠʥʠʯʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ, ʜʦ ʩʘʤʳʭ ʛʨʘʥʠʮ ʝʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ (Pycnocalyx ahietis, Ascocalyx abietis). To ʞʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʝʣʠ ʢʦʣʶʯʝʡ 

(Picea pungens) ʩ ʝʝ ʜʚʫʤʷ ʛʨʠʙʘʤʠ ï Megaloseptoria mirabilis ʠ Megalospora 

gemmicida.  

ʇʦʣʫʯʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʧʦʷʚʣʝʥʠʠ ʥʦʚʳʭ ʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ, ʥʦ ʦʛʨʘʥʠʯʝʥʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʨʘʥʝʝ ʛʨʠʙʦʚ ʚ ʨʷʜʝ ʨʝʛʠʦʥʦʚ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʙʠʪʘʶʱʠʝ ʥʘ ʭʚʦʝ ʛʨʠʙʥʳʝ ʧʘʨʘʟʠʪʳ ʩʪʘʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘ-

ʯʝʩʪʚʝ ʧʝʨʚʠʯʥʦʡ ʧʨʠʯʠʥʳ ʦʪʤʠʨʘʥʠʷ ʭʚʦʡʥʳʭ ʣʝʩʦʚ. ʀʟ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʳ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʪʘʢʠʝ ʚʠʜʳ, ʢʘʢ Lophodermium piceae, L. macrosporum, Rhizosphaera 

kalkhoffii, Scleroderris lagerbergii, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʝ ʩʯʠʪʘʣʠʩʴ ʧʝʨʚʠʯʥʳʤʠ ʧʘʨʘ-

ʟʠʪʘʤʠ ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʩʪʘʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʝʨʴʝʟʥʳʝ ʧʘʪʦʛʝʥʳ.  

ʆʙʦʩʥʦʚʘʥʥʳʤʠ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʣʦʞʝʥʠʷ:  

1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ (ʠʥʚʘʟʠʷ) ʧʘʨʘʟʠʪʦʚ ʠʟ ʛʨʫʧʧʳ ʛʨʠʙʦʚ ʩ ʧʦʣʦ-

ʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʚʦʟʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʡʦʥʳ ʩʦ ʩʭʦʜʥʳʤ ʢʣʠʤʘʪʦʤ, 

ʥʦ ʯʘʩʪʦ ʠ ʩ ʦʯʝʥʴ ʦʪʣʠʯʘʶʱʠʤʩʷ. ʇʘʨʘʟʠʪʳ ʣʝʛʢʦ ʧʨʦʥʠʢʘʶʪ ʠ ʟʘʢʨʝʧʣʷʶʪʩʷ ʚ 

ʦʙʣʘʩʪʠ, ʢʦʪʦʨʘʷ, ʢʘʟʘʣʦʩʴ ʙʳ, ʥʝ ʚʧʦʣʥʝ ʦʪʚʝʯʘʝʪ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘ-

ʥʠʷʤ.  

2. ʈʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʩʣʫʞʠʪ ʥʝ ʩʪʦʣʴʢʦ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʜʣʷ ʧʘʨʘʟʠʪʘ ʢʦʤʧʣʝʢʩ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʵʣʝ-
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ʤʝʥʪʦʚ, ʩʢʦʣʴʢʦ ʩʦʯʝʪʘʥʠʝ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʝʟʦʥʳ, ʯʘʱʝ ʚʩʝʛʦ 

ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʧʨʦʙʫʞʜʝʥʠʷ, ʠʣʠ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʧʘʨʘʟʠʪʘ, ʠʣʠ ʚ ʧʝʨʠʦʜ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʷ ʢ ʠʥʬʝʢʮʠʠ, ʯʪʦ ʥʝʨʝʜʢʦ ʩʦʚʧʘʜʘʝʪ.  

3. ʇʘʨʘʟʠʪʳ ʧʨʠ ʧʦʩʪʝʧʝʥʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʧʦ ʥʦʚʦʡ ʜʣʷ ʥʠʭ ʪʝʨʨʠ-

ʪʦʨʠʠ ʦʪʩʪʘʶʪ (ʚʦ ʚʨʝʤʝʥʠ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ) ʦʪ ʩʚʦʠʭ ʧʠʪʘʶʱʠʭ ʨʘʩʪʝʥʠʡ.  

4. ʅʝʫʜʘʯʠ ʚ ʟʘʢʨʝʧʣʝʥʠʠ ʧʘʨʘʟʠʪʘ ʚ ʥʦʚʦʡ ʜʣʷ ʥʝʛʦ ʤʝʩʪʥʦʩʪʠ (ʚ ʪʝʭ 

ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʵʪʦ ʥʘʙʣʶʜʘʝʪʩʷ) ʦʙʲʷʩʥʷʶʪʩʷ, ʯʘʱʝ ʚʩʝʛʦ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ 

ʤʝʞʜʫ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʙʠʦʣʦʛʠʝʡ ʧʘʨʘʟʠʪʘ. ʕʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ 

ʥʝ ʢʣʠʤʘʪʦʤ ʚ ʮʝʣʦʤ, ʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʦʛʦʜʳ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝ-

ʨʠʦʜʳ ʨʘʟʚʠʪʠʷ ʧʘʨʘʟʠʪʘ ʠʣʠ ʨʘʩʪʝʥʠʷ-ʭʦʟʷʠʥʘ.  

5. ʇʫʪʠ ʤʠʛʨʘʮʠʠ ʧʘʨʘʟʠʪʦʚ ʨʘʟʣʠʯʥʳ, ʥʦ ʚʩʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʫʪʠ (ʚʦʟʜʫh-

ʥʳʝ ʪʝʯʝʥʠʷ, ʧʪʠʮʳ, ʥʘʩʝʢʦʤʳʝ ʠ ʧʨ.) ʥʝ ʠʛʨʘʶʪ ʙʦʣʴʰʦʡ ʨʦʣʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ ʠʣʠ ʩʚʷʟʘʥʥʳʤʠ ʩ ʥʝʡ.  

˽͔͙ͦ͊͊ͭ͘͟͡ ͒͡Ύ ͦͼ͔͙ͤ͟ ͺ͙͙͎ͭͦͫ͊ͤͭ͊ͪͤͦͦ ͪ ͙ͫ͊͟ 

ʇʦʢʘʟʘʪʝʣʠ ʦʮʝʥʢʠ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʨʠʩʢʘ ð ʵʪʦ ʧʦʢʘʟʘʪʝʣʠ (ʬʘʢʪʦʨʳ 

ʨʠʩʢʘ), ʫʯʝʪ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤ ʚ ʩʣʫʯʘʝ ʚʳʷʚʣʝʥʠʷ ʥʦʚʦʛʦ ʜʣʷ ʣʝʩʦʚ ʨʝʛʠʦʥʘ 

ʛʨʠʙʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʆʥʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʮʝʥʢʠ ʬʠʪʦʩʘʥʠʪʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ 

ʛʨʠʙʥʦʛʦ ʧʘʪʦʛʝʥʘ, ʚʦʟʙʫʜʠʪʝʣʷ ʤʘʣʦʠʟʫʯʝʥʥʦʛʦ ʛʨʠʙʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ.  

ʉ ʫʯʝʪʦʤ ʩʣʘʙʦʡ, ʩʨʝʜʥʝʡ ʠʣʠ ʩʠʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ ʠʣʠ ʣʝʩʦʧʘʪʦʣʦʛʠ-

ʯʝʩʢʦʡ ʫʛʨʦʟʳ, ʢʦʪʦʨʫʶ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʳʷʚʣʝʥʥʳʡ ʚ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʛʨʠʙ-

ʥʦʡ ʦʨʛʘʥʠʟʤ, ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʪʦʜʳ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʢʦʥʪʨʦ-

ʣ.̫ ʇʨʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʠʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʥʦʚʦʛʦ ʧʘʪʦʛʝʥʘ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪʩʷ ʥʘʣʠʯʠʝ ʩʠʣʴʥʦʡ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʫʛʨʦʟʳ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʚʝ-

ʜʝʥʠʝ ʣʝʩʦʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ.  

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʠʥʚʘʟʠʚʥʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ ʙʦʣʝʟʥʠ, ʥʦʚʦʛʦ 

ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʨʠʩʢʘ 

(ɸʌʈ) ʵʪʦʛʦ ʦʨʛʘʥʠʟʤʘ ʜʣʷ ʣʝʩʦʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠʥʠʤʘʝʪʩʷ 

ʨʝʰʝʥʠʝ ʦ ʧʨʠʜʘʥʠʠ ʠʣʠ ʥʝ ʧʨʠʜʘʥʠʠ ʦʨʛʘʥʠʟʤʫ ʢʘʨʘʥʪʠʥʥʦʛʦ ʩʪʘʪʫʩʘ.  

ɸʌʈ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʤʝʶʱʠʭʩʷ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʜʘʥʥʳʭ ʧʦ 

ʙʠʦʣʦʛʠʠ, ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʠ ʤʝʨʘʤ ʟʘʱʠʪʳ ʦʪ ʥʦʚʦʛʦ ʧʘʪʦʛʝʥʥʘ. ʇʨʠ ʵʪʦʤ ʩʣʝ-

ʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʪʘʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʦʧʠʩʳʚʘʶʪ ʩʚʦʡʩʪʚʘ ʧʘʪʦʛʝʥʘ 

ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʝʛʦ ʦʙʠʪʘʥʠʷ. ʅʦ, ʧʦʧʘʚ ʥʘ ʥʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʧʘʪʦʛʝʥ 

ʤʦʞʝʪ ʧʨʦʷʚʠʪʴ ʪʘʢʠʝ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʚ ʤʝʩʪʘʭ ʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝ ʙʳʣʠ ʠʟʚʝʩʪʥʳ. ʏʘʩʪʦ ʧʘʪʦʛʝʥʥʳʝ ʛʨʠʙʳ ʧʨʦʷʚʣʷʶʪ ʚ ʥʦʚʳʭ 

ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ ʘʛʨʝʩʩʠʚʥʦʩʪʴ, ʥʝ ʩʚʦʡʩʚʝʥʥʫʶ ʠʤ ʚ ʧʨʝʜʝʣʘʭ ʧʨʠʨʦʜʥʦʛʦ 

ʘʨʝʘʣʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚʦʟʙʫʜʠʪʝʣʴ ʢʨʠʬʦʥʝʢʪʨʠʝʚʦʛʦ ʥʝʢʨʦʟʘ ʢʘʰʪʘʥʘ ʧʦʩʝʚ-

ʥʦʛʦ ʚ ʩʪʨʘʥʘʭ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʥʝ ʧʨʦʷʚʣʷʣ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʝ-

ʩʪʥʳʤ ʢʘʰʪʘʥʘʤ. ʆʜʥʘʢʦ ʝʛʦ ʧʦʷʚʣʝʥʠʝ ʚ ɽʚʨʦʧʝ ʠ ɸʤʝʨʠʢʝ ʚʳʟʚʘʣʦ ʨʘʟʚʠʪʠʝ 

ʦʛʨʦʤʥʦʡ ʵʧʠʬʠʪʦʪʠʠ, ʧʨʠʚʝʜʰʝʡ ʢ ʫʪʨʘʪʝ ʢʘʰʪʘʥʥʠʢʦʚ ʥʘ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠ-

ʷʭ. ʇʦʵʪʦʤʫ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ɸʌʈ ʥʝʚʦʟʤʦʞʥʦ ʩʨʘʟʫ ʩʜʝʣʘʪʴ ʪʦʯʥʳʡ ʧʨʦʛʥʦʟ 

ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚʩʝʣʝʥʠʷ ʥʦʚʦʛʦ ʧʘʪʦʛʝʥʘ ʚ ʣʝʩʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʘʢʢ-

ʣʠʤʘʪʠʟʘʮʠʠ ʥʘ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴʩʷ ʥʝʢʦʪʦʨʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʤʦʞʝʪ ʢʘʩʘʪʴʩʷ ʚʳʙʦʨʘ ʨʘʩʪʝʥʠʷ-ʭʦʟʷʠʥʘ. ɿʘ-

ʯʘʩʪʫʶ ʚ ʥʦʚʳʭ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʣʠʩʴ ʭʦ-
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ʟʷʝʚʘʤʠ ʧʘʪʦʛʝʥʘ ʚ ʧʨʝʜʝʣʘʭ ʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʘʨʝʘʣʘ. ɿʜʝʩʴ ʦʥ ʚʳʥʫʞʜʝʥ 

ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʥʦʚʳʤ ʨʘʩʪʝʥʠʷʤ, ʧʫʩʪʴ ʠ ʧʨʠʥʘʜʣʝʞʘʱʠʤ ʢ ʪʦʤʫ ʞʝ ʨʦʜʫ 

ʠʣʠ ʩʝʤʝʡʩʪʚʫ. ʅʦ ʪʘʢʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʤʦʞʝʪ ʩʢʘ-

ʟʘʪʴʩʷ ʥʘ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʘʟʚʠʪʠʷ ʧʘʪʦʛʝʥʘ. ɺʩʝ ʵʪʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʚʣʠʷʶʪ ʥʘ 

ʧʘʪʦʛʝʥ, ʠ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʪʝʧʝʥʴ ʪʘʢʦʛʦ ʚʣʠʷʥʠʷ ʪʨʫʜʥʦ. ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞ-

ʥʦ ʧʦʩʣʝ ʧʝʨʚʠʯʥʦʛʦ ɸʌʈ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʠʟʫʯʝʥʠʷ ʧʘʪʦʛʝʥʘ ʚ ʥʦʚʳʭ ʫʩʣʦ-

ʚʠʷʭ ʦʙʠʪʘʥʠʷ ʧʨʦʚʝʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ɸʌʈ, ʯʪʦʙʳ ʙʦʣʝʝ ʧʦʣʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʧʦʩʣʝʜʩʪʚʠʷ ʚʩʝʣʝʥʠʷ ʧʘʪʦʛʝʥʘ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ɸʌʈ ʩʥʘʯʘʣʘ ʘʥʘʣʠʟʠʨʫʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ 

ʧʘʪʦʛʝʥʘ ʥʘ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ɿʘʪʝʤ ʧʨʠʩʪʫʧʘʶʪ ʢ ʘʥʘʣʠʟʫ ʚʦʟʤʦʞʥʦʩʪʝʡ ʝʛʦ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʚʨʝʜʦʥʦʩʥʦʩʪʠ.  

˽͔͙ͦ͊͊ͭ͘͟͡ ͔ͨͦͭͤͼ͙͊͡Έͤͦ ͍·͎ͫͦͦͦ͟ ͙ͪͫ͊͟ 
͙ͨͪ ͨͦΎ͍͔͙͙ͤ͡ ͍ ͔ͫ͊͡ͻ ͍͎ͤͦͦͦ ͺ͙͎͔͎ͭͦͨ͊ͭͦͤͤͦͦ ͎͙ͪ͋͊ 

ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʦʞʠʜʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʦʮʝʥʢʘ ʩʣʝʜʫʶʱʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʥʚʘʟʠʚʥʦʛʦ ʬʠʪʦʧʘʪʦʛʝʥʥʦʛʦ ʛʨʠʙʘ: 

 ʛʨʠʙʥʦʡ ʦʨʛʘʥʠʟʤ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʠ ʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʣʩʷ ʚ 

ʥʦʚʳʭ ʜʣʷ ʥʝʛʦ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘ ʧʨʝʜʝʣʘʤʠ ʩʚʦʝʛʦ ʦʙʳʯʥʦʛʦ ʘʨʝʘʣʘ; 

 ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʨʘʩʪʠʪʝʣʴʥʳʡ ʩʫʙʩʪʨʘʪ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʙʠʦʣʦʛʠʠ 

ʠʥʚʘʟʠʚʥʦʛʦ ʛʨʠʙʥʦʛʦ ʦʨʛʘʥʠʟʤʘ; 

 ʛʨʠʙ ʩʧʦʩʦʙʝʥ ʦʩʚʘʠʚʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴʩʷ ʥʘ ʥʦʚʳʭ ʨʘʩʪʝʥʠʷʭ-ʭʦʟʷʝʚʘʭ; 

 ʛʨʠʙ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʨʝʜʦʥʦʩʥʳʤ ʠ ʧʦʢʘʟʳʚʘʝʪ ʚʳʩʦʢʫʶ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʢ ʨʘʟʤʥʦʞʝʥʠʶ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʚ ʥʦʚʳʡ ʜʣʷ ʥʝʛʦ ʨʝʛʠʦʥ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʦʮʝʥʢʫ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʳʩʦʢʦʛʦ ʨʠʩ-

ʢʘ ʜʣʷ ʣʝʩʦʚ ʨʝʛʠʦʥʘ ʧʘʪʦʛʝʥʥʦʛʦ ʛʨʠʙʘ Diplodia pinea. ɻʨʠʙ ʦʙʥʘʨʫʞʝʥ ʥʘʤʠ ʚ 

ʨʷʜʝ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ, ʛʜʝ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ʠ ʤʦʣʦʜʥʷʢʘʭ 

ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʘʢʪʠʚʥʦ ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ ʩʝʤʝʥʘʭ ʠ ʩ ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, 

ʦʩʚʘʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʜʠʘʧʘʟʦʥ ʨʘʩʪʝʥʠʡ-ʭʦʟʷʝʚ ʠ ʨʘʟʣʠʯʥʳʝ ʢʣʠʤʘ-

ʪʠʯʝʩʢʠʝ ʟʦʥʳ. ʇʦʜʭʦʜʷʱʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʥʘʣʠʯʠʝ 

ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʨʘʩʪʝʥʠʡ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʳʩʦʢʠʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʦʛʦ ʛʨʠʙʘ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʈʦʩʩʠʠ ʠ, ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ, ʩʠʣʴʥʫʶ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʫʶ ʫʛʨʦʟʫ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ 

ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʩʣʘʙʦʡ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʫʛʨʦʟʳ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʨʘʟʚʠʪʠʝ 

ʛʨʠʙʘ Megalospora gemmicida, ʚʳʟʳʚʘʶʱʝʛʦ ʦʪʤʠʨʘʥʠʝ ʧʦʯʝʢ ʠ ʚʝʨʰʠʥ ʧʦʙʝʛʦʚ 

ʝʣʠ ʢʦʣʶʯʝʡ. ɻʨʠʙ ʨʘʟʚʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʧʦʩʘʜʢʘʭ ʝʣʠ ʢʦʣʶʯʝʡ ʠ ʤʦʞʝʪ ʨʘʩʧʨʦ-

ʩʪʨʘʥʷʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʩ ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ɻʨʠʙ ʥʝ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʘʪʦʛʝʥʦʤ.  

˽͔͙ͦ͊͊ͭ͘͟͡ ͙͔͙͍͙ͤͭͤͫͤͦͫͭ ͍͙͙ͪ͊ͭ͘Ύ ͍·͎ͫͦͦͦ͟  
ͺ͙͙͎ͭͦͫ͊ͤͭ͊ͪͤͦͦ ͙ͪͫ͊͟ 

ʇʦʢʘʟʘʪʝʣʷʤʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʨʠʩʢʘ ʩʣʫʞʘʪ 

ʜʣ ̫ʦʮʝʥʢʠ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʦʩʚʦʝʥʠʷ ʣʝʩʦʚ ʨʝʛʠʦʥʘ ʥʦʚʳʤ ʟʘʙʦ-

ʣʝʚʘʥʠʝʤ ʠ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʛʨʠʙʘ-ʧʘʪʦʛʝʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ: 
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 ɻʨʠʙʥʘʷ ʠʥʬʝʢʮʠʷ ʩʧʦʩʦʙʥʘ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʚ 

ʪʝʯʝʥʠʝ ʨʷʜʘ ʣʝʪ ʛʨʠʙʥʦʡ ʦʨʛʘʥʠʟʤ ʩʧʦʩʦʙʝʥ ʧʝʨʝʤʝʱʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʘʙʠʦ-

ʪʠʯʝʩʢʠʭ (ʚʝʪʝʨ, ʚʦʜʘ) ʠ ʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (ʥʘʩʝʢʦʤʳʝ).  

 ɻʨʠʙʥʦʡ ʦʨʛʘʥʠʟʤ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ ʩʧʦʩʦʙʝʥ ʧʝʨʝʤʝʱʘʪʴʩʷ, ʠʩʧʦʣʴ-

ʟʫʷ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʚ ʧʨʦʮʝʩʩʝ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

 ɻʨʠʙʥʦʡ ʦʨʛʘʥʠʟʤ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʨʘʟʤʥʦʞʝʥʠʶ ï 

ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ.  

 ʅʦʚʳʡ ʜʣʷ ʨʝʛʠʦʥʘ ʚʦʟʙʫʜʠʪʝʣʴ ʛʨʠʙʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʩʧʦʩʦʙʝʥ ʦʙʨʘʟʦ-

ʚʳʚʘʪʴ ʛʨʠʙʥʫʶ ʧʦʧʫʣʷʮʠʶ, ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʣʘʪʝʥʪʥʦʡ (ʧʦʢʦʷʱʝʡʩʷ) ʩʪʘ-

ʜʠʠ, ʥʝ ʧʨʦʷʚʣʷʷ ʧʘʨʘʟʠʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʦʜʥʘʢʦ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʜʣʷ ʝʛʦ ʨʘʟ-

ʚʠʪʠʷ ʧʝʨʠʦʜ ʫʚʝʣʠʯʠʚʘʝʪ ʩʚʦʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʚʨʝʜʦʥʦʩʥʦʩʪʴ.  

 ʉʫʱʝʩʪʚʫʶʱʠʝ ʣʝʩʦʟʘʱʠʪʥʳʝ ʤʝʪʦʜʳ ʥʝ ʵʬʬʝʢʪʠʚʥʳ, ʤʝʨʳ ʙʦʨʴʙʳ ʩ 

ʚʳʷʚʣʝʥʥʳʤ ʛʨʠʙʥʳʤ ʧʘʪʦʛʝʥʥʦʤ ʠ ʛʨʠʙʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʪʝʭʥʠʯʝʩʢʠ ʥʝ ʠʟ-

ʚʝʩʪʥʳ (ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ).  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʥʘ ʛʨʠʙʳ Diplodia pinea ʠ Dothistroma 

septospora. ʆʙʘ ʛʨʠʙʘ ʧʨʦʜʫʮʠʨʫʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʨ-ʢʦʥʠʜʠʡ, ʟʘʨʘ-

ʞʘʶʱʠʭ ʙʦʢʦʚʳʝ ʠ ʮʝʥʪʨʘʣʴʥʳʝ ʧʦʙʝʛʠ ʠ ʚʝʪʚʠ ʭʚʦʡʥʳʭ ʧʦʨʦʜ. ʀʥʬʝʢʮʠʷ ʩʧʦ-

ʩʦʙʥʘ ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʧʦ ʚʦʟʜʫʭʫ ʠ ʩ ʚʦʜʦʡ. ɻʨʠʙʳ ʩʧʦ-

ʩʦʙʥʳ ʧʝʨʝʤʝʱʘʪʴʩʷ ʥʘ ʢʦʨʦʪʢʠʝ ʠ ʜʣʠʥʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʩ ʠʥʬʠʮʠʨʦʚʘʥʥʳʤ 

ʜʨʝʚʝʩʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ï ʩ ʩʝʤʝʥʘʤʠ, ʩʝʷʥʮʘʤʠ ʠ ʩʘʞʝʥʮʘʤʠ. ʊʘʢ, Dothistroma 

septospora, ʦʙʥʘʨʫʞʝʥʥʘʷ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʦʩʘʜʢʘʭ ʩʦʩʥʳ ʢʨʳʤʩʢʦʡ, 

ʧʨʦʥʠʢʣʘ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʨʝʛʠʦʥʘ ʩ ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʚ 1967ï1968 ʛʛ., ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʝʩʦʩʝʤʝʥʥʳʭ ʧʣʘʥʪʘʮʠʡ ʚ ɻʦʨʦʜʠʱʝʥʩʢʦʤ 

ʣʝʩʭʦʟʝ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʯʝʨʝʥʢʠ ʩʦʩʥʳ ʢʨʳʤʩʢʦʡ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʗʣʪʠʥ-

ʩʢʦʛʦ ʣʝʩʭʦʟʟʘʛʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʙʦʣʝʚʘʥʠʝ, ʠʟʚʝʩʪʥʦʝ ʢʘʢ ʧʷʪʥʠʩʪʳʡ 

ʦʞʦʛ ʭʚʦʠ, ʨʘʩʧʨʦʩʪʨʘʥʠʣʦʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʷʪʠ ʣʝʩʭʦʟʦʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, Dothistroma septospora ʚ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ ʧʦʢʘʟʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʮʠʢʣʠʯʥʦʩʪʴ, ʩʚʷʟʘʥʥʫʶ ʩ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ɺ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʝʨʠʦʜ 

ʛʨʠʙ ʩʧʦʩʦʙʝʥ ʥʘʭʦʜʠʪʴʩʷ ʚ ʣʘʪʝʥʪʥʦʡ ʩʪʘʜʠʠ. ʄʝʨʳ ʙʦʨʴʙʳ ʩ ʵʪʠʤʠ ʛʨʠʙʘʤʠ ʚ 

ʈʦʩʩʠʠ ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ.  

˽͔͙ͦ͊͊ͭ͘͟͡ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͦͼ͔͙ͤ͟ ͍·͎ͫͦͦͦ͟  
ͺ͙͙͎ͭͦͫ͊ͤͭ͊ͪͤͦͦ ͙ͪͫ͊͟ 

ʇʨʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʫʯʠʪʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

 ɻʨʠʙʥʦʡ ʦʨʛʘʥʠʟʤ ʧʨʠʯʠʥʷʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʨʘʩʪʝʥʠʶ-

ʭʦʟʷʠʥʫ ʠʣʠ ʧʦʚʨʝʞʜʘʝʪ ʭʦʟʷʡʩʪʚʝʥʥʦ ʚʘʞʥʫʶ ʣʝʩʥʫʶ ʧʨʦʜʫʢʮʠʶ, ʠʤʝʶʱʫʶ 

ʢʦʤʤʝʨʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ.  

 ɻʨʠʙʥʦʡ ʦʨʛʘʥʠʟʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʟʳʚʘʝʪ ʩʢʦʨʫʶ ʛʠʙʝʣʴ ʜʝʨʝʚʘ ʠʣʠ 

ʧʨʠʯʠʥʷʝʪ ʢʦʩʚʝʥʥʳʡ ʫʱʝʨʙ (ʧʦʪʝʨʶ ʧʨʠʨʦʩʪʘ, ʧʨʝʢʨʘʱʝʥʠʝ ʩʝʤʝʥʦʰʝʥʠʷ, 

ʫʭʫʜʰʝʥʠʝ ʣʝʩʥʦʡ ʩʨʝʜʳ).  

 ʇʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʮʝʥʥʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʩʪʝʥʠʷ-ʭʦʟʷʠʥʘ ʣʠʙʦ 

ʢʘʯʝʩʪʚʘ ʜʨʝʚʝʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚʩʣʝʜʩʪʚʠʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ 

ʨʘʩʭʦʜʦʚ ʥʘ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ (ʧʦʚʳʰʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʣʝʩʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʚ ʩʚʷʟʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʣʝʩʦʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ).  
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 ʅʝʵʬʬʝʢʪʠʚʥʳ ʤʝʨʳ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʤʝʩʪʘʭ.  

 ʇʦʚʳʰʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ ʚ ʩʚʷʟʠ ʩ ʤʘʣʦʡ ʠʟʫʯʝʥʥʦʩʪʴʶ 

ʧʘʪʦʛʝʥʘ ʣʠʙʦ ʚ ʩʣʫʯʘʝ ʝʛʦ ʵʚʦʣʶʮʠʠ ʠ ʠʟʤʝʥʝʥʠʷ ʩʠʤʧʪʦʤʦʚ ʟʘʙʦʣʝʚʘʥʠʷ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʨʠʩʢʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ 

ʦʮʝʥʢʫ ʫʞʝ ʫʧʦʤʠʥʘʚʰʝʛʦʩʷ ʛʨʠʙʘ Diplodia pinea, ʘ ʪʘʢʞʝ ʛʨʠʙʦʚ ʨʦʜʘ Phytoph-

thora. Diplodia pinea ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʧʦʚʨʝʞʜʝʥʠʷ ʩʪʚʦʣʠʢʦʚ ʩʘʞʝʥʮʝʚ ʠ ʩʝ-

ʷʥʮʝʚ ʚ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ, ʜʝʢʦʨʘʪʠʚʥʳʭ ʠ ʣʘʥʜʰʘʬʪʥʳʭ ʧʦʩʘʜʦʢ ʜʝʨʝʚʴʝʚ, 

ʟʘʱʠʪʥʳʭ ʣʝʩʦʧʦʣʦʩ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ɹʦʣʝʟʥʴ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ 

ʚ ʩʣʫʯʘʝ ʦʩʣʘʙʣʝʥʠʷ ʜʝʨʝʚʴʝʚ ʚ ʩʪʨʝʩʩʦʚʳʭ ʩʠʪʫʘʮʠʷʭ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ 

ʧʦʩʘʜʢʠ ʥʠʟʢʦʩʦʨʪʥʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʜʝʬʠʮʠʪʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-

ʱʝʩʪʚ ʣʠʙʦ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ.  

ɺʠʜʳ ʨʦʜʘ Phytophthora ʷʚʣʷʶʪʩʷ ʬʠʪʦʧʘʪʦʛʝʥʘʤʠ, ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʰʠ-

ʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ ʚʨʝʜʦʥʦʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʩʪʝʥʠʡ ï ʬʠʪʦʬʪʦʨʦʟʦʚ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʜʠʢʦʨʘʩʪʫʱʠʭ ʪʨʘʚ, ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʜʝʨʝʚʴʝʚ. ɺʨʝʜʦʥʦʩʥʦʩʪʴ 

ʬʠʪʦʬʪʦʨʦʟʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʛʠʙʝʣʠ ʦʪʜʝʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʩʥʠʞʝʥʠʠ 

ʢʘʯʝʩʪʚʘ ʧʣʦʜʦʚ, ʥʦ ʠ ʚ ʨʝʟʢʦʤ ʥʘʨʫʰʝʥʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʨʘʥʥʝʤ 

ʩʪʘʨʝʥʠʠ ʨʘʩʪʝʥʠʡ, ʠʭ ʥʠʟʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʦʨʘʞʝʥʠʠ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘ-

ʣʘ. ɹʦʣʝʟʥʴ ʧʦʨʘʞʘʝʪ ʚʩʝ ʦʨʛʘʥʳ ʨʘʩʪʝʥʠʡ, ʜʘʞʝ ʪʘʢʠʝ ʪʚʝʨʜʳʝ ʠ ʧʨʦʯʥʳʝ, ʢʘʢ 

ʢʦʨʥʠ ʠ ʩʪʚʦʣʳ ʜʝʨʝʚʴʝʚ, ʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʬʠʪʦʬʪʦʨʦʟʘʤ ʩʦʭʨʘʥʷʝʪʩʷ 

ʦʙʳʯʥʦ ʥʘ ʚʩʝʭ ʬʘʟʘʭ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ʉʠʤʧʪʦʤʳ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʚʘʥʥʳʭ 

ʬʠʪʦʬʪʦʨʦʚʳʤʠ ʛʨʠʙʘʤʠ, ʯʘʩʪʦ ʧʨʠʥʠʤʘʶʪ ʟʘ ʧʨʠʟʥʘʢʠ ʜʨʫʛʠʭ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʙʦʣʝʟʥʝʡ ʠʣʠ ʧʨʠʧʠʩʳʚʘʶʪ ʚʦʟʜʝʡʩʪʚʠʶ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ɺʥʝʰʥʠʝ 

ʧʨʦʷʚʣʝʥʠʷ ʬʠʪʦʬʪʦʨʦʟʦʚ ʦʯʝʥʴ ʠʟʤʝʥʯʠʚʳ ʠ ʟʘʚʠʩʷʪ ʦʪ ʫʩʣʦʚʠʡ ʩʨʝʜʳ. ʂ ʪʦ-

ʤʫ ʞʝ ʬʠʪʦʬʪʦʨʦʚʳʝ ʛʨʠʙʳ ʷʚʣʷʶʪʩʷ ʧʝʨʚʠʯʥʳʤʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʙʦʣʝʟʥʝʡ 

ʨʘʩʪʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠ ʁʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʛʨʠʙʥʳʭ ʠ ʙʘʢ-

ʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ. ʊʨʫʜʥʦʩʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʩʣʦʞʥʷʝʪʩʷ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ 

ʚʠʜʳ ʬʠʪʦʬʪʦʨʳ ʩʧʦʩʦʙʥʳ ʢ ʤʝʞʚʠʜʦʚʳʤ ʩʢʨʝʱʠʚʘʥʠʷʤ. ʄʝʞʚʠʜʦʚʳʝ ʛʠʙʨʠʜʳ 

ʩʦʚʤʝʱʘʶʪ ʩʚʦʡʩʪʚʘ ʨʦʜʠʪʝʣʴʩʢʠʭ ʰʪʘʤʤʦʚ, ʘ ʠʥʦʛʜʘ ʦʪʣʠʯʘʶʪʩʷ ʝʱʝ ʙʦʣʴʰʝʡ 

ʧʘʪʦʛʝʥʥʦʩʪʴʶ ʠ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʢʨʫʛʦʤ ʭʦʟʷʝʚ.  

˽͔͙ͦ͊͊ͭ͘͟͡ ͍͎ͦͣͦ͗ͤͦͦ͘ Ή͎͙ͦͦ͟͡;͔͎ͫͦͦ͟ ͯ΅͔ͪ͋͊  
ͦͪͯ͗͊͟Ό΅͔͚ ͔͚ͫͤͦ͡ ͔͔ͫͪ͒ 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ ʤʦʞʝʪ ʙʳʪʴ ʚʳʷʚʣʝʥ ʩ ʫʯʝʪʦʤ ʩʣʝʜʫʶʱʠʭ ʬʘʢʪʦʨʦʚ: 

 ɻʨʠʙ ʧʨʦʷʚʣʷʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʟʦʚʳʚʘʪʴ ʚʠʨʫʣʝʥʪʥʳʝ ʰʪʘʤʤʳ, ʨʘʟʚʠ-

ʪʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʥʘʨʫʰʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʵʢʦʩʠ-

ʩʪʝʤʳ.  

 ʀʥʬʝʢʮʠʦʥʥʳʡ ʬʦʥ, ʦʙʳʯʥʳʡ ʜʣʷ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʥʝʟʥʘʯʠʪʝʣʝʥ, ʚʝ-

ʨʦʷʪʥʳ ʦʪʜʝʣʴʥʳʝ ʦʯʘʛʠ ʟʘʙʦʣʝʚʘʥʠʡ. ɺ ʩʣʫʯʘʝ ʧʦʷʚʣʝʥʠʷ ʥʦʚʦʛʦ ʤʘʣʦʠʟʫʯʝʥ-

ʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʚʦʟʜʝʡʩʪʚʠʝ ʩʫʤʤʘʨʥʦʛʦ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʵʢʦʩʠ-

ʩʪʝʤʫ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ.  

ʉʫʱʝʩʪʚʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʚʘʨʴʠʨʦʚʘʥʠʷ ʦʮʝʥʦʢ ʨʠʩʢʘ, ʚʧʣʦʪʴ ʜʦ ʩʣʫʯʘʝʚ, 

ʢʦʛʜʘ ʨʠʩʢ ʪʦʯʥʦ ʥʝ ʠʟʚʝʩʪʝʥ ʠʣʠ ʩʦʤʥʠʪʝʣʝʥ. ʊʘʢʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʦʮʝʥ-

ʢʝ ʨʠʩʢʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʛʨʠʙʳ-ʧʘʪʦʛʝʥʳ ʧʦ ʩʚʦʠʤ ʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʠʤ ʠ ʢʫʣʴʪʫʨʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ, ʘ ʪʘʢʞʝ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʠ ʛʝʥʦʪʠʧʠʯʝʩʢʠʤ 
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ʨʘʟʣʠʯʠʷʤ ʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʨʘʩʪʝʥʠʡ-

ʭʦʟʷʝʚ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʝʛʠʦʥʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʤʝʝʪʩʷ ʜʦʩ-

ʪʘʪʦʯʥʦ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʩʣʫʯʘʡʥʦ ʠʥʪʨʦʜʫʮʠʨʫʝʤʳʝ ʰʪʘʤʤʳ ʛʨʠʙʦʚ-

ʧʘʪʦʛʝʥʦʚ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʜʦʩʪʘʪʦʯʥʦ ʦʧʘʩʥʳʤʠ ʜʣʷ ʤʝʩʪʥʳʭ ʣʝʩʥʳʭ ʵʢʦʩʠ-

ʩʪʝʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʩʪʥʳʤʠ ʘʙʦʨʠʛʝʥʥʳʤʠ ʰʪʘʤʤʘʤʠ. ʊʘʢ, ʚʩʧʳʰʢʘ ʩʢʣʝ-

ʨʦʜʝʨʨʠʝʚʦʛʦ ʨʘʢʘ, ʚʳʟʚʘʥʥʦʛʦ ʝʚʨʦʧʝʡʩʢʠʤ ʰʪʘʤʤʦʤ Gremmeniella abietina, 

ʧʦʨʘʟʠʣʘ ʧʣʘʥʪʘʮʠʠ Pinus resinosa ʚ ʉʐɸ ʚ 1970 ʛ., ʘ ʚ 1988 ʛ. ï ʧʣʘʥʪʘʮʠʠ Pi-

nus resinosa ʠ P. sylvestris ʚ ʂʘʥʘʜʝ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʚʝʨʦ-ʘʤʝʨʠʢʘʥʩʢʠʤ 

ʰʪʘʤʤʦʤ ʵʪʦʛʦ ʛʨʠʙʘ, ʚʨʝʜʦʥʦʩʥʦʩʪʴ ʟʘʥʝʩʝʥʥʦʛʦ ʝʚʨʦʧʝʡʩʢʦʛʦ ʰʪʘʤʤʘ ʙʳʣʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʥʘ ʩʫʱʝʩʪʚʫʶʱʫʶ ʦʧʘʩʥʦʩʪʴ ʟʘʥʦʩʘ ʚ ʣʝʩʘ 

ʩʪʨʘʥʳ ʨʷʜʘ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʣʝʩʘʭ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ 

ʈʦʩʩʠʝʡ ʨʝʛʠʦʥʦʚ. ɺ ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ 

ʚʦʟʤʦʞʥʦ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʘʪʨʦʧʝʣʣʠʩʦʚʦʛʦ ʨʘʢʘ ʚʝʪʚʝʡ ʩʦʩʝʥ, ʢʦʪʦʨʳʡ ʚʳʟʳ-

ʚʘʶʪ ʛʨʠʙʳ Atropellis piniphila ʠ A. pinicola. ɹʦʣʝʟʥʴ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʨʘʞʘʝʪ ʘʙʦ-

ʨʠʛʝʥʥʳʝ ʩʦʩʥʳ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʳʭ ʰʪʘʪʘʭ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʠ ʚ 

ʂʘʥʘʜʝ. ʉʫʱʝʩʪʚʫʝʪ ʦʧʘʩʥʦʩʪʴ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʝʚʨʦʧʝʡʩʢʫʶ ʯʘʩʪʴ ʈʦʩʩʠʠ ʠ ʥʘ 

ʏʝʨʥʦʤʦʨʩʢʦʝ ʧʦʙʝʨʝʞʴʝ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʯʝʨʥʦʡ ʛʥʠʣʠ ʢʦʨ-

ʥʝʡ ʩʦʩʝʥ ï ʛʨʠʙʦʚ Leptographium wageneri ʠ L. procerum. ʕʪʠ ʛʨʠʙʳ-ʧʘʪʦʛʝʥʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʨʝʞʜʘʶʪ ʧʣʘʥʪʘʮʠʠ ʩʦʩʝʥ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ 

ɽʚʨʦʧʝ. ʉʫʱʝʩʪʚʫʝʪ ʦʧʘʩʥʦʩʪʴ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʈʦʩʩʠʠ ʤʘʣʦʠʟʫ-

ʯʝʥʥʳʭ ʚʠʜʦʚ Phytophthora ï Ph. ramorum, Ph. kernoviae, Ph. lateralis. ʇʦʩʣʝʜʥʠʡ 

ʚʠʜ ʠʟʚʝʩʪʝʥ ʩ 1987 ʛ. ʚ ʉʐɸ, ʛʜʝ ʧʦʨʘʞʘʝʪ ʢʝʜʨ ʠ ʢʠʧʘʨʠʩʦʚʠʢ. Ph. ramorum 

ʚʳʟʚʘʣ ʛʠʙʝʣʴ (çʩʠʥʜʨʦʤ ʚʥʝʟʘʧʥʦʡ ʩʤʝʨʪʠè) ʮʝʥʥʝʡʰʠʭ ʜʫʙʨʘʚ ʥʘ ʙʦʣʴʰʠʭ 

ʧʣʦʱʘʜʷʭ ʚ ʂʘʣʠʬʦʨʥʠʠ. ʇʦʟʜʥʝʝ ʵʪʦʪ ʚʠʜ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ʜʨʫʛʠʭ ʰʪʘʪʘʭ, ʘ 

ʧʦʪʦʤ ʠ ʚ ɽʚʨʦʧʝ. ɺ 1996 ʛ. ʥʝʠʟʚʝʩʪʥʳʡ ʚ ʪʦ ʚʨʝʤʷ ʚʠʜ Phytophthora (Ph. alni) 

ʚʳʟʚʘʣ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʝ ʨʘʟʨʫʰʝʥʠʝ ʵʢʦʩʠʩʪʝʤ ʥʘ ʙʝʨʝʛʘʭ ʚʦʜʦʝʤʦʚ ʚ ʶʞʥʦʡ 

ɸʥʛʣʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʧʠʬʠʪʦʪʠʠ ʧʦʛʠʙʣʦ ʦʢʦʣʦ 10000 ʜʝʨʝʚʴʝʚ ʨʦʜʘ Alnus.  

˻˿˹˻ˤ˹̍˩ ˸˩˾̍ ̅ˮ́˻˿ˢ˹ˮ́ˢ˾˹˻˥˻ ˴˻˹́˾˻˶̒ 

ɺ ʧʨʝʜʝʣʘʭ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʘʨʝʘʣʦʚ ʙʦʣʝʟʥʠ ʚʳʜʝʣʷʶʪʩʷ ʟʦʥʳ, ʨʘʟʣʠʯ-

ʥʳʝ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʨʘʞʝʥʠʷ ʠ ʯʘʩʪʦʪʝ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ʆʩʦʙʝʥʥʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʪʘʢʠʤ ʚʘʞʥʳʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʘʪʦʛʝʥʘ ʬʘʢʪʦʨʘʤ, ʢʘʢ ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʝʜʝʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚ ʪ. ʯ. 

ʣʝʩʦʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɾʝʣʘʪʝʣʴʥʦ ʩʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪʳ ʘʨʝʘʣʦʚ ʩ ʥʘʥʝ-

ʩʝʥʠʝʤ ʚ ʠʭ ʧʨʝʜʝʣʘʭ ʟʦʥ ʨʘʟʣʠʯʥʦʡ ʚʨʝʜʦʥʦʩʥʦʩʪʠ, ʚʳʜʝʣʝʥʠʝ ʢʦʪʦʨʳʭ ʦʙʦʩ-

ʥʦʚʘʥʦ ʣʝʩʦʪʠʧʦʣʦʛʠʯʝʩʢʠ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠ. ɺʳʷʩʥʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʷʚ-

ʣʝʥʠʷ ʙʦʣʝʟʥʝʡ ʦʪ ʚʥʝʰʥʠʭ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʤʝʥʳ ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ, 

ʜʠʥʘʤʠʢʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʛʨʫʧʧʠʨʦʚʦʢ ʛʨʠʙʦʚ-ʧʘʪʦʛʝʥʦʚ ʧʦʟʚʦʣʠʪ  ʥʝ ʪʦʣʴʢʦ 

ʦʮʝʥʠʪʴ ʬʠʪʦʧʘʪʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʚ ʨʝʛʠʦʥʝ, ʥʦ ʠ ʦʙʦʩʥʦʚʘʪʴ ʫʨʦʚʝʥʴ ʣʝ-

ʩʦʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ.  

ɻʨʠʙʥʳʝ ʙʦʣʝʟʥʠ ʚʦʟʥʠʢʘʶʪ ʥʝ ʚʦ ʚʩʝʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʜʘʞʝ ʥʝ ʚʦ ʚʩʝʭ 

ʤʦʥʦʢʫʣʴʪʫʨʘʭ, ʘ ʚ ʯʝʪʢʦ ʦʛʨʘʥʠʯʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʧʦʪʝʥʮʠʘʣʴ-

ʥʳʭ ʦʯʘʛʘʭ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʰʠʙʦʢ, ʜʦʧʫʱʝʥʥʳʭ ʧʨʠ ʚʳʙʦʨʝ 

ʤʝʩʪʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ, ʧʦʜʛʦʪʦʚʢʝ ʧʦʯʚʳ, ʧʦʜʙʦʨʝ ʜʨʝʚʝʩʥʳʭ ʧʦ-
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ʨʦʜ ʠ ʫʭʦʜʝ. ʈʘʟʚʠʪʠʶ ʙʦʣʝʟʥʝʡ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʙʦʣʝʝ ʩʪʘʨʦʛʦ ʚʦʟʨʘʩʪʘ ʯʘʩʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʦ ʧʨʦʚʦʜʠʤʳʝ ʨʫʙʢʠ ʫʭʦʜʘ ʠ ʥʝʩʚʦʝ-

ʚʨʝʤʝʥʥʳʝ ʩʘʥʠʪʘʨʥʳʝ ʨʫʙʢʠ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʣʠʢʚʠʜʘʮʠʠ ʦʯʘʛʦʚ, ʘ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʘʞʝ ʫʩʠʣʠʚʘʶʪ ʚʨʝʜʥʦʝ ʜʝʡʩʪʚʠʝ ʙʦʣʝʟʥʠ.  

ɺ ʩʚʷʟʠ ʩ ʜʠʥʘʤʠʢʦʡ ʨʘʟʚʠʪʠʷ ʚʩʝ ʙʦʣʝʟʥʠ ʜʝʣʷʪ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ï ʵʧʠʬʠ-

ʪʦʪʠʠ ʠ ʵʥʬʠʪʦʪʠʠ. ʇʝʨʚʦʡ ʛʨʫʧʧʝ ʩʚʦʡʩʪʚʝʥʥʘ ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʠ ʥʝʧʦʩʪʦ-

ʷʥʩʪʚʦ ʟʦʥʳ ʚʩʧʳʰʝʢ. ʕʪʦ ʙʦʣʝʟʥʠ ʪʠʧʘ ʨʞʘʚʯʠʥʳ, ʰʶʪʪʝ ʭʚʦʠ ʠ ʨʘʟʣʠʯʥʳʭ 

ʧʷʪʥʠʩʪʦʩʪʝʡ. ɺʪʦʨʦʡ ʛʨʫʧʧʝ ʟʘʙʦʣʝʚʘʥʠʡ ʩʚʦʡʩʪʚʝʥʥʘ ʧʦʩʪʝʧʝʥʥʘʷ, ʤʥʦʛʦʣʝʪ-

ʥʷʷ ʩʤʝʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʥʘʷ ʟʦʥʘ. ʕʪʦ ʙʦ-

ʣʝʟʥʠ ʪʠʧʘ ʢʦʨʥʝʚʳʭ ʠ ʩʪʚʦʣʦʚʳʭ ʛʥʠʣʝʡ, ʨʘʢʦʚʳʝ ʠ ʥʝʢʨʦʟʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʇʨʦʛʥʦʟʳ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʴʶ ʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. ɼʣʷ ʙʦʣʝʟʥʝʡ ʪʠʧʘ ʵʧʠ-

ʬʠʪʦʪʠʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʜʦʣʛʦʩʨʦʯʥʳʡ (ʛʦʜʦʚʦʡ) ʠ ʬʝʥʦʣʦʛʠʯʝ-

ʩʢʠʡ (ʦʧʝʨʘʪʠʚʥʳʡ) ʧʨʦʛʥʦʟʳ, ʘ ʜʣʷ ʵʥʬʠʪʦʪʠʠ ï ʤʥʦʛʦʣʝʪʥʠʡ.  

ʄʝʪʦʜʠʯʝʩʢʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʜʭʦʜ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʙʦʣʝʟʥʝʡ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʘʥʘʣʦʛʠʯʝʥ ʩ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ ʧʦʣʠʚʘʣʝʥʪ-

ʥʳʭ ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ-ʚʨʝʜʠʪʝʣʝʡ, ʨʘʟʚʠʪʠʝ ʠ ʨʘʟʤʥʦʞʝʥʠʝ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʆʪʣʠʯʠʝ ʣʠʰʴ ʚ ʪʦʤ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʛʨʠʙʦʚ ï ʚʦʟʙʫʜʠʪʝʣʝʡ ʟʘʙʦʣʝʚʘʥʠʡ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘ-

ʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʜʦʩʪʘʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. ʂʨʦʤʝ 

ʪʦʛʦ, ʠʟʚʝʩʪʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʧʨʝʜʰʝʩʪʚʫʶʱʝʝ ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʧʦʩʝʚʥʦʛʦ ʠ ʧʦ-

ʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʧʦʩʝʚʦʚ ʠ ʧʦʩʘʜʢʠ ʚ ʣʝʩʥʳʭ ʧʠ-

ʪʦʤʥʠʢʘʭ ʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ.  

ʇʨʦʛʥʦʟ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʟʘʱʠʪʳ. ɺ ʧʨʘʢʪʠʢʝ ʣʝʩʦʟʘʱʠʪʳ ʧʨʠʤʝʥʠʤʳ ʤʥʦʛʦʣʝʪʥʠʡ, ʜʦʣʛʦʩʨʦʯʥʳʡ ʠ 

ʢʨʘʪʢʦʩʨʦʯʥʳʡ (ʦʧʝʨʘʪʠʚʥʳʡ) ʧʨʦʛʥʦʟʳ.  

ʄʥʦʛʦʣʝʪʥʠʡ ʧʨʦʛʥʦʟ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʝʥ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ 

ʥʝʛʦ ʥʝʦʙʭʦʜʠʤʳ ʩʚʝʜʝʥʠʷ ʦ ʩʦʣʥʝʯʥʦ-ʟʝʤʥʳʭ ʩʚʷʟʷʭ ʠ ʧʝʨʠʦʜʘʭ ʩʤʝʥʳ ʢʣʠ-

ʤʘʪʘ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ, ʨʘʟʤʥʦʞʝʥʠʷ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʉ ʧʦʤʦʱʴʶ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʫʩʪʘ-

ʥʘʚʣʠʚʘʶʪ ʟʘʚʠʩʠʤʦʩʪʴ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʝʡ ʠ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟ-

ʥʝʡ ʦʪ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʝʨʠʦʜʦʚ ʠʟʤʝʥʝʥʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʘ 

ʪʘʢʞʝ ʤʝʪʦʜʦʚ ʚʝʜʝʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚ ʪ. ʯ. ʣʝʩʦʟʘʱʠʪʳ. ʆʙʨʘʙʦʪʢʘ ʵʪʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʘʣʛʦʨʠʪʤʳ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘ 5ï6ï11ï22-ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʉʦʩʪʘʚʣʝʥʠʝ ʤʥʦʛʦʣʝʪ-

ʥʝʛʦ ʧʨʦʛʥʦʟʘ ʚʳʧʦʣʥʠʤʦ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʟʳ ʜʘʥʥʳʭ 

ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʄʥʦʛʦʣʝʪʥʠʡ ʧʨʦʛʥʦʟ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʚʠʜʝʪʴ:  

 ɺʦʟʤʦʞʥʫʶ ʩʤʝʥʫ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, 

ʚʨʝʜʦʥʦʩʥʦʩʪʴ ʠ ʛʦʜʳ ʚʩʧʳʰʝʢ ʣʠʙʦ ʵʧʠʬʠʪʦʪʠʡ ʠ ʧʨʦʯʠʭ ʬʘʟ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠ-

ʥʘʤʠʢʠ.  

 ɺʳʜʝʣʷʪʴ ʨʝʛʠʦʥʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʟʦʥʝ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʠ ʥʫʞʜʘʶ-

ʱʠʝʩʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ.  

 ʆʧʨʝʜʝʣʷʪʴ ʦʙʲʝʤʳ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʧʨʠʝʤʦʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʧʦ-

ʪʨʝʙʥʦʩʪʴ ʚ ʦʙʲʝʤʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʠʙʦ ʟʘʢʫʧʢʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ.  

 ʎʝʣʝʚʫʶ ʨʘʟʨʘʙʦʪʢʫ ʣʠʙʦ ʜʦʧʦʣʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʤʝʥʝʥʠʷ ʚ ʟʦʥʘʣʴ-

ʥʳʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ.  
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ɼʦʣʛʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʫʪʦʯʥʷʝʪ ʬʘʟʫ ʜʠʥʘʤʠʢʠ ʚ ʤʥʦʛʦʣʝʪʥʝʤ ʮʠʢʣʝ 

ʚʨʝʜʥʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʤʥʦʞʝʥʠʷ ʧʦʣʠʚʘʣʝʥʪ-

ʥʳʭ ʚʠʜʦʚ ʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ ʚ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʧʨʝʜʝʣʠʪʴ ʧʣʦʱʘʜʴ ʧʦʩʝʣʝʥʠʷ ʚʨʝʜʠʪʝʣʷ ʣʠʙʦ ʧʦʨʘʞʝʥʠʷ ʧʘʪʦʛʝʥʥʳʤʠ ʛʨʠ-

ʙʘʤʠ, ʫʨʦʚʥʠ ʚʨʝʜʦʥʦʩʥʦʩʪʠ, ʦʞʠʜʘʝʤʫʶ ʧʣʦʱʘʜʴ ʜʣʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦ-

ʟʘ ʥʝʦʙʭʦʜʠʤʘ ʦʧʝʨʘʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 

ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʊʘʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʟʘ ʜʚʘ ʧʨʝʜʳʜʫʱʠʭ ʛʦʜʘ. 

ʇʦʩʣʝ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʥʦʟʘ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʷ ʣʝʩʦʟʘ-

ʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʢʦʥʢʨʝʪʥʦʤ ʨʝʛʠʦʥʝ. ɼʦʣʛʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʜʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʩʦʩʪʘʚʣʷʪʴ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʣʘʥʳ ʣʝʩʦʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʩʚʦʝ-

ʚʨʝʤʝʥʥʦ ʠʭ ʦʩʫʱʝʩʪʚʣʷʪʴ.  

ʂʨʘʪʢʦʩʨʦʯʥʳʡ (ʦʧʝʨʘʪʠʚʥʳʡ) ʧʨʦʛʥʦʟ ï ʵʪʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ 

ʙʦʣʝʟʥʝʡ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʡ ʩʨʦʢ (ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ). ʕʪʦʪ ʧʨʦʛʥʦʟ 

ʦʩʥʦʚʘʥ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʩʨʦʢʦʚ ʩʧʦʨʫʣʷʮʠʠ ʧʘʪʦʛʝʥʘ, ʝʛʦ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʧʝ-

ʨʠʦʜʘ, ʜʠʥʘʤʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ. ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʥʝʦʙ-

ʭʦʜʠʤʳ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʬʝʥʦʣʦʛʠʝʡ ʨʘʩʪʝʥʠʡ-ʭʦʟʷʝʚ, ʩʦʩʪʦʷʥʠʝʤ ʧʘʪʦʛʝʥʘ ʠ 

ʟʘʧʘʩʦʤ ʠʥʬʝʢʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʧʨʝʜʝʣʷʶʪ ʩʨʦ-

ʢʠ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʧʨʠʟʥʘʢʦʚ ʙʦʣʝʟʥʠ ʠ ʝʝ ʜʠʥʘʤʠʢʫ, ʫʪʦʯʥʷʶʪ ʚʨʝʜʦʥʦʩ-

ʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʙʦʨʴʙʳ, ʘ ʪʘʢʞʝ ʧʣʦʱʘʜʠ ʦʙʨʘʙʦ-

ʪʦʢ. ʆʩʦʙʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʠ ʩʤʝʥʝ ʬʦʨʤ 

ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. ɹʝʟ ʪʘʢʦʛʦ ʧʨʦʛʥʦʟʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʪʦʩʘʥʠ-

ʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʩʘʞʜʝʥʠʡ ʚʦʟʤʦʞʥʳ ʧʦʪʝʨʠ ʣʝʩʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʝʨʝʨʘʩ-

ʭʦʜ ʧʝʩʪʠʮʠʜʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʩʥʦʚʥʳʝ 

ʧʨʘʚʠʣʘ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʚʘʟʠʚʥʳʭ ʙʦʣʝʟʥʝʡ ʠ ʨʘʟʚʠʪʠʷ ʙʦ-

ʣʝʟʥʝʡ ʚ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʯʘʛʘʭ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ 

ʜʣʷ ʣʝʩʦʚ ʚʩʝʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʛʨʫʧʧ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

 ʉʦʟʜʘʥʠʝ ʩʤʝʰʘʥʥʳʭ ʠ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʢʘʢ 

ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʭ ʢ ʚʨʝʜʠʪʝʣʷʤ ʠ ʙʦʣʝʟʥʷʤ.  

 ʉʣʝʞʝʥʠʝ ʟʘ ʩʘʥʠʪʘʨʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʣʝʩʘ (ʫʙʦʨʢʘ ʟʘʭʣʘʤʣʝʥʥʦʩʪʠ, ʨʫʙ-

ʢʘ ʨʘʩʩʪʨʦʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʚʳʚʦʟʢʘ ʟʘʛʦʪʦʚʣʝʥʥʦʡ ʜʨʝʚʝʩʠ-

ʥʳ, ʩʦʭʨʘʥʝʥʠʝ ʧʦʜʨʦʩʪʘ ʠ ʧʨʠʤʝʩʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʨʦʜ, ʦʩʦʙʝʥʥʦ ʣʠʩʪʚʝʥ-

ʥʳʭ ʚ ʭʚʦʡʥʳʭ ʤʦʣʦʜʥʷʢʘʭ).  

 ʉʦʟʜʘʥʠʝ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʦʜʙʦʨʦʤ ʛʣʘʚʥʳʭ, ʩʦʧʫʪ-

ʩʪʚʫʶʱʠʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʣʝʩʘ, ʣʝʩʦʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʨʘʡʦʥʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ.  

 ʇʦʜʙʦʨ ʧʦʨʦʜ ʠ ʬʦʨʤ, ʩʪʦʡʢʠʭ ʢ ʚʨʝʜʥʳʤ ʥʘʩʝʢʦʤʳʤ ʠ ʙʦʣʝʟʥʷʤ, ʩʝʣʝʢ-

ʮʠʷ (ʦʪʙʦʨ ʩʝʤʷʥ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʭ ʨʘʩʪʝʥʠʡ).  

 ʇʨʘʚʠʣʴʥʘʷ ʘʛʨʦʪʝʭʥʠʢʘ ʚ ʧʠʪʦʤʥʠʢʘʭ ʠ ʢʫʣʴʪʫʨʘʭ, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʚʳ-

ʨʘʱʠʚʘʥʠʶ ʟʜʦʨʦʚʳʭ ʠ ʩʪʘʥʜʘʨʪʥʳʭ ʩʝʷʥʮʝʚ ʠ ʩʘʞʝʥʮʝʚ.  

 ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʩʝʤʝʥʘʤʠ ʠ ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʧʝʨʝ-

ʚʦʟʠʤʳʤ ʚʥʫʪʨʠ ʨʝʛʠʦʥʘ ʠ ʟʘ ʝʛʦ ʧʨʝʜʝʣʳ.  

 ʆʙʷʟʘʪʝʣʴʥʳʡ ʥʘʜʟʦʨ ʟʘ ʠʥʪʨʦʜʫʢʮʠʝʡ ʥʦʚʳʭ ʜʣʷ ʨʝʛʠʦʥʘ ʜʨʝʚʝʩʥʳʭ ʧʦ-

ʨʦʜ, ʧʦʩʢʦʣʴʢʫ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʠʥʪʨʦʜʫʢʮʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʷʚʣʝʥʠʶ 

ʥʦʚʳʭ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʦʙʲʝʢʪʘʤʠ ʢʘʨʘʥʪʠʥʘ ʠ 

ʧʦʪʨʝʙʫʶʪ ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʣʝʩʦʟʘʱʠʪʳ.  
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ɺ ʣʝʩʘʭ, ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʜʨʝʚʦʩʪʦʷʭ ʠ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ʩʫʱʝʩʪʚʫʝʪ 

ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʛʨʠʙʥʳʭ ʙʦʣʝʟʥʝʡ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʥʘʥʝʩʪʠ ʩʫʱʝʩʪʚʝʥʥʳʡ, 

ʠʥʦʛʜʘ ʥʝʧʦʧʨʘʚʠʤʳʡ ʫʱʝʨʙ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʨʘʟʥʳʭ 

ʩʪʘʜʠʷʭ ʠʭ ʨʦʩʪʘ, ʘ ʪʘʢʞʝ ʩʝʷʥʮʘʤ ʠ ʩʘʞʝʥʮʘʤ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ. 

ʅʝʢʦʪʦʨʳʝ ʙʦʣʝʟʥʠ ʣʝʩʘ ʜʘʚʥʦ ʠʟʚʝʩʪʥʳ, ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ ʠ ʫʞʝ ʨʘʟʨʘʙʦʪʘʥʳ 

ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʨʳ ʟʘʱʠʪʳ ʦʪ ʥʠʭ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʙʦʣʝʟʥʝʡ ʣʝʩʥrʭ ʧʦʨʦʜ ʚʳʟʳʚʘʝʪʩʷ ʛʨʠʙʘʤʠ- ʤʠʢʨʦʤʠʮʝ-

ʪʘʤʠ, ʨʘʟʣʠʯʠʤʳʤʠ ʣʠʰʴ ʧʨʠ ʙʦʣʴʰʦʤ ʫʚʝʣʠʯʝʥʠʠ, ʘ ʩʘʤʦ ʪʝʯʝʥʠʝ ʙʦʣʝʟʥʠ ï 

ʧʘʪʦʛʝʥʝʟ ʟʘʙʦʣʝʚʘʥʠʷ ï ʚʥʝʰʥʝ ʠʤʝʝʪ ʩʭʦʜʥʫʶ ʢʘʨʪʠʥʫ ʠ ʘʥʘʣʦʛʠʯʥʳʝ ʧʨʠ-

ʟʥʘʢʠ ï ʫʚʷʜʘʥʠʝ, ʫʩʳʭʘʥʠʝ, ʜʝʭʨʦʤʘʮʠʶ ʭʚʦʠ ʠ ʣʠʩʪʴʝʚ, ʠ ʥʘʢʦʥʝʮ, ʥʝʢʨʦʟʳ 

ʨʘʟʣʠʯʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ. ɺʠʜʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʛʨʫʧʧʠʨʦʚʦʢ ʛʨʠʙʦʚ ʥʝ ʦʩʪʘʝʪʩʷ 

ʥʝʠʟʤʝʥʥʦʡ, ʘ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ï ʩʫ-

ʱʝʩʪʚʫʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʛʨʫʧʧʠʨʦʚʢʠ ʛʨʠʙʦʚ ʚ ʤʦʣʦʜʥʷʢʘʭ, ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ 

ʠ ʧʝʨʝʩʪʦʡʥʳʭ ʣʝʩʘʭ.  

ʆʜʥʘʢʦ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʫʱʝʨʙ ʣʝʩʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʤʦʛʫʪ ʥʘʥʦʩʠʪʴ ʙʦ-

ʣʝʟʥʠ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʝ ʙʳʣʠ ʠʟʚʝʩʪʥʳ ʠ ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ ʜʣʷ ʨʝʛʠʦʥʦʚ ʈʦʩ-

ʩʠʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʝ ʯʘʱʝ ʧʦʷʚʣʷʶʪʩʷ ʠʥʚʘʟʠʚʥʳʝ ʧʘʪʦʛʝʥʥʳʝ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʤʠʮʝʪʳ, ʩʧʦʩʦʙʥʳʝ ʧʨʠʯʠʥʠʪʴ ʙʦʣʴʰʦʡ ʚʨʝʜ ʣʝʩʘʤ ʠ ʢʫʣʴʪʠʚʠʨʫʝʤʦʡ 

ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʄʥʦʛʠʝ ʠʟ ʪʘʢʠʭ ʛʨʠʙʦʚ ʠʟʫʯʝʥʳ ʤʘʣʦ, ʠ ʚ ʧʨʘʢʪʠʢʝ 

ʦʭʨʘʥʥʳʭ ʠ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚʘʞʥʦ ʚʝʨʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʠʜʦʚʫʶ ʧʨʠʥʘʜ-

ʣʝʞʥʦʩʪʴ ʚʳʷʚʣʝʥʥʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ ʛʨʠʙʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ɹʝʟ ʧʨʘʚʠʣʴʥʦʛʦ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʘ ʛʨʠʙʘ-ʚʦʟʙʫʜʠʪʝʣʷ ʥʝʚʦʟʤʦʞʥʦ ʥʘʤʝʪʠʪʴ 

ʘʜʝʢʚʘʪʥʳʝ ʤʝʨʳ ʟʘʱʠʪʳ ʠ ʥʘʟʥʘʯʠʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʨʳ ʙʦʨʴʙʳ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʚ ʣʝʩʘʭ ʨʷʜʘ 

ʦʙʣʘʩʪʝʡ ʈʦʩʩʠʠ, ʚʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʪʠʧʳ ʛʨʠʙʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʕʪʦ ʩʦʩʫʜʠʩʪʳʝ ʙʦʣʝʟʥʠ ï 

ʪʨʘʭʝʦʤʠʢʦʟʳ (ʤʠʢʦʟʳ ʩʦʩʫʜʦʚ), ʥʝʢʨʦʟʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚʝʪʚʝʡ ʠ ʩʪʚʦʣʦʚ, ʨʘ-

ʢʦʚʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʙʦʣʝʟʥʠ ʭʚʦʠ ʪʠʧʘ ʰʶʪʪʝ. ʋʩʪʘʥʦʚʣʝʥ ʪʘʢʞʝ ʨʷʜ ʚʦʟʙʫʜʠ-

ʪʝʣʝʡ ʤʘʣʦʠʟʚʝʩʪʥʳʭ ʥʝʢʨʦʟʥʦ-ʨʘʢʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʙʦʣʝʟʥʝʡ ʭʚʦʠ. ʆʜʥʘʢʦ 

ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʛʨʠʙʦʚ-ʧʘʪʦʛʝʥʦʚ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʣʝʩʘʭ, ʚʳʷʚʣʝʥ ʜʘʣʝʢʦ ʥʝ 

ʧʦʣʥʦʩʪʴʶ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʛʨʠʙʦʚ ï ʚʦʟʙʫʜʠʪʝʣʝʡ ʦʧʘʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʦʩʪʘʶʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʳʤʠ, ʭʦʪʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʶʪ ʥʘ ʫʭʫʜʰʝʥʠʝ 

ʬʠʪʦʩʘʥʠʪʘʨʥʦʡ ʦʙʩʪʘʥʦʚʢʠ.  

ɺ ʭʚʦʡʥʳʭ ʣʝʩʘʭ ʩʪʨʘʥʳ ʝʱʝ ʥʝ ʚʳʷʚʣʝʥ ʨʷʜ ʦʧʘʩʥʳʭ ʠʥʚʘʟʠʚʥʳʭ ʛʨʠʙ-

ʥʳʭ ʧʘʪʦʛʝʥʦʚ, ʠʟʚʝʩʪʥʳʭ ʚ ʤʠʨʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʚ 

ʩʚʷʟʠ ʩ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. ʇʦʵʪʦʤʫ ʪʦʯʥʦʝ ʠ ʙʳ-

ʩʪʨʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʙʫʜʠʪʝʣʝʡ ʦʙʱʝʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠʣʠ ʤʘʣʦʠʟʚʝʩʪʥʳʭ 

ʛʨʠʙʥʳʭ ʙʦʣʝʟʥʝʡ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʙʫʜʝʪ ʛʘʨʘʥʪʠʝʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʚʝʨʥʳʭ ʨʝʰʝ-

ʥʠʡ ʧʦ ʤʝʨʘʤ ʟʘʱʠʪʳ.  
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˽͙͔͙͔ͪͦ͗ͤ͡ ˢ  

ˮ͡͡Όͫͭͪ͊ͼ͙͙ ͎͙ͪ͋ͤ·ͻ ͔͔͚͋ͦͤ͘͡ ͙ ͎͙͍ͪ͋ͦ-͎͔͍ͨ͊ͭͦͤͦ 

ʄʘʣʦʠʟʫʯʝʥʥʳʝ ʙʦʣʝʟʥʠ ʩʝʷʥʮʝʚ ʠ ʩʘʞʝʥʮʝʚ ʭʚʦʡʥʳʭ ʧʦʨʦʜ  
ʚ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ 

ʈʠʩ. 1 ɺʥʝʰʥʠʡ ʚʠʜ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝʢʨʦʟ ʢʦʨʥʝʡ ʩʝʷʥʮʝʚ ʭʚʦʡʥʳʭ ʧʦʨʦʜ  

ʈʠʩ. 2 ʉʧʦʨʦʥʦʰʝʥʠʷ ʛʨʠʙʘ  

Cylindrocarpon destructans ʥʘ ʢʦʨʥʷʭ 

ʈʠʩ. 3 ʉʧʦʨʦʥʦʰʝʥʠʷ ʛʨʠʙʘ 

Cylindrocarpon destructans  

ʥʘ ʢʦʨʥʝʚʦʡ ʰʝʡʢʝ 

ʈʠʩ. 4 ʂʦʥʠʜʠʝʥʦʩʮʳ ʠ ʢʦʥʠʜʠʠ ʛʨʠʙʘ Cylindrocarpon destructans (ʭ800) 
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ʈʠʩ. 5 ɺʥʝʰʥʠʡ ʚʠʜ ʧʦʨʘʞʝʥʠʷ  

ʬʠʪʦʬʪʦʨʦʟʦʤ ʩʘʞʝʥʮʝʚ ʩʦʩʥʳ 

ʈʠʩ. 7 ɺʦʟʜʫʰʥʳʡ ʤʠʮʝʣʠʡ ʛʨʠʙʘ 

Phytophthora cactorum  

ʥʘ ʢʦʨʝ ʩʝʷʥʮʘ ʩʦʩʥʳ 

ʈʠʩ. 8 ʄʠʮʝʣʠʡ ʠ ʛʘʫʩʪʦʨʠʠ ʛʨʠʙʘ 

Phytophthora cactorum  

ʧʦʜ ʢʦʨʦʡ ʩʝʷʥʮʝʚ ʩʦʩʥʳ (ʭ800)  

ʈʠʩ. 9 ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ Phytophthora cactorum (A),  

Phytophtora cinnamomi (B) 

ʈʠʩ. 6 ɺʥʫʪʨʝʥʥʷʷ ʛʥʠʣʴ ʩʝʷʥʮʘ ʩʦʩʥʳ, 

ʚʳʟʚʘʥʥʘʷ ʛʨʠʙʦʤ Phytophthora 

cactorum 
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ʈʠʩ. 10 ɺʥʝʰʥʠʡ ʚʠʜ ʟʘʙʦʣʝʚʘʥʠʷ 

ʩʢʣʝʨʦʜʝʨʨʠʦʟʦʤ ʩʘʞʝʥʮʘ ʩʦʩʥʳ 

 

ʈʠʩ. 12 ʂʦʥʠʜʠʝʥʦʩʮʳ (ʭ800) ʛʨʠʙʘ 

Brunchorstia destruens 
ʈʠʩ. 13 ʂʦʥʠʜʠʠ (ʭ800) ʛʨʠʙʘ  

Brunchorstia destruens 

ʈʠʩ. 14 ʇʣʦʜʦʥʦʰʝʥʠʷ ʩʫʤʯʘʪʦʡ ʩʪʘʜʠʠ Scleroderris lagerbergii 

ʈʠʩ. 11 ʉʧʦʨʦʥʦʰʝʥʠʷ ʥʝʩʦʚʝʨʰʝʥʥʦʡ 

ʩʪʘʜʠʠ Brunchorstia destruens 
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ʈʠʩ. 16 ɺʥʝʰʥʠʡ ʚʠʜ ʧʦʨʘʞʝʥʠʷ  

ʩʘʞʝʥʮʝʚ ʩʦʩʥʳ ʩʢʣʝʨʦʪʠʥʠʦʟʥʦʡ  

ʩʥʝʞʥʦʡ ʧʣʝʩʝʥʴʶ 

ʈʠʩ. 18 ʉʪʨʦʝʥʠʝ ʩʢʣʝʨʦʮʠʷ (A), ʧʣʦʜʦʥʦʰʝʥʠʷ (B), ʩʫʤʢʘ ʠ ʩʧʦʨʳ (C)  

ʛʨʠʙʘ Sclerotinia borealis 

ʈʠʩ. 17 ʉʢʣʝʨʦʮʠʠ Sclerotinia borealis  

ʧʦʜ ʢʦʨʦʡ ʩʘʞʝʥʮʘ 

ʈʠʩ. 15 ʉʫʤʢʠ ʠ ʩʧʦʨʳ Scleroderris lagerbergii 
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ʈʠʩ. 21 ʄʠʢʨʦʩʢʣʝʨʦʮʠʠ ʛʨʠʙʘ Verticillium albo-atrum 

ʈʠʩ. 22 ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ  

Verticillium albo-atrum (A), Verticillium dahliae (B) 

ʈʠʩ. 20 ʉʧʦʨʦʥʦʰʝʥʠʷ ʛʨʠʙʘ  

Verticillium albo-atrum 

ʈʠʩ. 19 ɺʥʝʰʥʠʡ ʚʠʜ ʚʝʨʪʠʮʠʣʣʝʟʥʦʛʦ 

ʫʚʷʜʘʥʠʷ ʩʘʞʝʥʮʝʚ ʩʦʩʥʳ  

(Verticillium albo-atrum) 



100 

ʄʘʣʦʠʟʫʯʝʥʥʳʝ ʙʦʣʝʟʥʠ ʤʦʣʦʜʥʷʢʦʚ ʠ ʚʟʨʦʩʣʳʭ ʥʘʩʘʞʜʝʥʠʡ 
ʭʚʦʡʥʳʭ ʧʦʨʦʜ 

 

ʈʠʩ. 23 ɺʥʝʰʥʠʡ ʚʠʜ ʟʘʙʦʣʝʚʘʥʠʷ 

ʫʚʷʜʘʥʠʷ ʭʚʦʠ ʠ ʚʝʪʚʝʡ ʝʣʠ  

(Acanthostigma parasitica) 

ʈʠʩ. 24 ʇʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ  

Acanthostigma parasitica ʥʘ ʚʝʪʚʷʭ ʝʣʠ 

ɹʦʣʝʟʥʠ ʝʣʠ ʠ ʧʠʭʪʳ 

ʈʠʩ. 25 ʇʣʦʜʦʥʦʰʝʥʠʷ (ʧʝʨʠʪʝʮʠʠ) ʛʨʠʙʘ  

Acanthostigma parasitica 

ʈʠʩ. 26 ʉʫʤʢʠ ʠ ʩʧʦʨʳ ʛʨʠʙʘ 

Acanthostigma parasitica (ʭ800) 

ʈʠʩ. 27 ʉʧʦʨʦʥʦʰʝʥʠʷ ʛʨʠʙʘ  

Picnocalyx abietis ʥʘ ʧʠʭʪʝ ʩʠʙʠʨʩʢʦʡ 

ʈʠʩ. 28 ʅʝʢʨʦʟ ʚʝʪʚʝʡ ʧʠʭʪʳ 

ʚʳʟʳʚʘʝʤʳʡ ʪʝʣʝʦʤʦʨʬʦʡ  

Ascocalyx abietis 
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ʈʠʩ. 31 ɺʥʝʰʥʠʡ ʚʠʜ ʟʘʙʦʣʝʚʘʥʠʷ ʫʚʷʜʘʥʠʷ 

ʧʦʙʝʛʦʚ ʧʠʭʪʳ (Botryosphaeria ribis) 

ʈʠʩ. 33 ʇʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ  

Botryosphaeria ribis  

ʥʘ ʚʝʪʚʷʭ ʧʠʭʪʳ ʩʘʭʘʣʠʥʩʢʦʡ 

ʈʠʩ. 30 ʉʧʦʨʦʥʦʰʝʥʠʝ 

ʪʝʣʝʦʤʦʨʬʳ  

Ascocalyx abietis 

ʈʠʩ. 29 ʉʧʦʨʦʥʦʰʝʥʠʝ ʘʥʘʤʦʨʬʳ Picnocalyx abietis 

ʈʠʩ. 32 ʇʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ  

Botryosphaeria ribis  

ʥʘ ʭʚʦʝ ʧʠʭʪʳ ʢʘʚʢʘʟʩʢʦʡ 
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ʈʠʩ. 37 ʉʧʦʨʦʥʦʰʝʥʠʷ Macrophoma sp. (ʤʘʢʨʦ- ʠ ʤʠʢʨʦʢʦʥʠʜʠʠ) 

ʥʘ ʭʚʦʝ ʧʠʭʪʳ (ʭ800) 

ʈʠʩ. 35 ʇʩʝʚʜʦʧʠʢʥʠʜʳ ʠ  

ʢʦʥʠʜʠʠ ʘʥʘʤʦʨʬʳ  

Dothiorella gregaria (ʭ320) 

ʈʠʩ. 36 ʂʦʥʠʜʠʝʥʦʩʮʳ ʠ ʢʦʥʠʜʠʠ ʘʥʘʤʦʨʬʳ Dothiorella gregaria (ʭ800) 

ʈʠʩ. 34 ʈʘʩʧʦʣʦʞʝʥʠʝ ʧʩʝʚʜʦʧʠʢʥʠʜ  

ʘʥʘʤʦʨʬʳ Dothiorella gregaria  

ʧʦʜ ʢʦʨʦʡ ʧʠʭʪʳ ʩʘʭʘʣʠʥʩʢʦʡ 
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ʈʠʩ. 42 ʉʧʦʨʦʥʦʰʝʥʠʷ ʛʨʠʙʘ Colletotrichum 

gloeosporioides ʥʘ ʭʚʦʝ ʝʣʠ 

ʈʠʩ. 39 ʉʧʦʨʦʥʦʰʝʥʠʷ ʘʥʘʤʦʨʬʳ  

Fusicoccum aesculi (ʭ320) 

ʈʠʩ. 40 ʍʘʨʘʢʪʝʨ ʨʘʩʧʦʣʦʞʝʥʠʷ  

ʩʫʤʦʢ ʪʝʣʝʦʤʦʨʬʳ  

Botryosphaeria ribis 

ʈʠʩ. 38 ʉʧʦʨʦʣʦʞʘ ʘʥʘʤʦʨʬʳ 

Fusicoccum aesculi 

ʈʠʩ. 41 ʉʫʤʢʠ ʠ ʩʧʦʨʳ ʪʝʣʝʦʤʦʨʬʳ  

Botryosphaeria ribis 

ʈʠʩ. 43 ʃʦʞʝ ʠ ʱʝʪʠʥʢʠ ʛʨʠʙʘ  

Colletotrichum gloeosporioides 
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ʈʠʩ. 47 ɺʥʝʰʥʠʡ ʚʠʜ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʙʫʨʝʥʠʷ ʭʚʦʠ ʧʠʭʪʳ  

(Cytodiplospora abietis) 

ʈʠʩ. 45 ʇʝʨʠʪʝʮʠʠ ʛʨʠʙʘ Cucurbitaria 

pithyophila ʥʘ ʚʝʪʚʷʭ ʧʠʭʪʳ ʙʝʣʦʢʦʨʦʡ 

ʈʠʩ. 44 ʉʧʦʨʦʥʦʰʝʥʠʷ ʛʨʠʙʘ (ʢʦʥʠʜʠʠ ʠ ʢʦʥʠʜʠʝʥʦʩʮʳ)  

Colletotrichum gloeosporioides ʥʘ ʭʚʦʝ ʝʣʠ 

ʈʠʩ. 46 ʉʫʤʢʠ ʠ ʩʧʦʨʳ ʛʨʠʙʘ 

Cucurbitaria pithyophila (ʭ800) 
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ʈʠʩ. 49 ʉʧʦʨʦʥʦʰʝʥʠʝ ʛʨʠʙʘ 

Cytodiplospora abietis ʥʘ ʧʦʯʢʘʭ ʝʣʠ 

ʍʘʨʘʢʪʝʨʥʦ ʚʳʜʝʣʝʥʠʝ ʩʧʦʨ-ʢʦʥʠʜʠʡ 

ʙʝʩʮʚʝʪʥʳʤʠ ʣʝʥʪʦʯʢʘʤʠ ʯʝʨʝʟ 

ʨʘʟʨʳʚʳ ʢʦʨʳ 

ʈʠʩ. 48 ʉʧʦʨʦʥʦʰʝʥʠʷ ʛʨʠʙʘ  

Cytodiplospora abietis ʥʘ ʭʚʦʝ ʧʠʭʪʳ 

ʈʠʩ. 51 ɺʥʝʰʥʠʡ ʚʠʜ ʙʦʣʝʟʥʠ ʰʶʪʪʝ ʭʚʦʠ 

ʧʠʭʪʳ (Lophodermium nervisequium) 

ʈʠʩ. 53 ɸʧʦʪʝʮʠʠ ʛʨʠʙʘ Lophodermium 

nervisequium ʥʘ ʥʠʞʥʝʡ ʩʪʦʨʦʥʝ ʭʚʦʠ 

ʧʠʭʪʳ 

ʈʠʩ. 50 ʂʦʥʠʜʠʠ ʛʨʠʙʘ  

Cytodiplospora abietis 

ʈʠʩ. 52 ʇʠʢʥʠʜʳ ʘʥʘʤʦʨʬʳ 

Leptostroma ʥʘ ʭʚʦʝ ʧʠʭʪʳ 
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ʈʠʩ. 55 ʉʫʤʢʠ ʠ ʧʘʨʘʬʠʟʳ ʛʨʠʙʘ 

Lophodermium nervisequium  

ʥʘ ʭʚʦʝ ʧʠʭʪʳ (ʭ320) 

ʈʠʩ. 54 ʍʘʨʘʢʪʝʨ ʚʳʜʝʣʝʥʠʷ ʩʧʦʨ  

ʠʟ ʘʧʦʪʝʮʠʝʚ ʛʨʠʙʘ  

Lophodermium nervisequium 

ʈʠʩ. 57 ɺʳʭʦʜ ʩʧʦʨ ʛʨʠʙʘ  

Lophodermium nervisequium ʠʟ ʩʫʤʦʢ 

ʈʠʩ. 59 ʇʣʦʜʦʥʦʰʝʥʠʷ (ʘʧʦʪʝʮʠʠ) 

ʛʨʠʙʘ Lophodermium piceae 

ʈʠʩ. 56 ʈʘʟʤʝʱʝʥʠʝ ʩʧʦʨ ʚ ʩʫʤʢʘʭ ʛʨʠʙʘ  

Lophodermium nervisequium (ʭ800) 

ʈʠʩ. 58 ʂʦʨʠʯʥʝʚʦʝ ʰʶʪʪʝ ʭʚʦʠ ʝʣʠ  

(Lophodermium piceae) 
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ʈʠʩ. 60 ʉʫʤʢʠ ʠ ʩʧʦʨʳ ʛʨʠʙʘ Lophodermium piceae 

ʈʠʩ. 62 ʇʣʦʜʦʥʦʰʝʥʠʷ ʩʫʤʯʘʪʦʡ ʩʪʘʜʠʠ 

ʛʨʠʙʘ Megalospora gemmicida 

ʈʠʩ. 64 ɺʳʭʦʜ ʧʫʯʢʘ ʢʦʥʠʜʠʡ  

ʠʟ ʧʠʢʥʠʜʳ Megaloseptoria mirabilis 

ʈʠʩ. 61 ʇʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ 

Megalospora gemmicida ʥʘ ʧʦʯʢʘʭ ʝʣʠ 

ʈʠʩ. 63 ʇʣʦʜʦʥʦʰʝʥʠʷ ʘʥʘʤʦʨʬʳ  

Megaloseptoria mirabilis 
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ʈʠʩ. 65 ʂʦʥʠʜʠʠ ʘʥʘʤʦʨʬʳ  

Megaloseptoria mirabilis 

ʈʠʩ. 68 ʂʦʥʠʜʠʠ ʛʨʠʙʘ  

Monochaetia brachypoda 

ʈʠʩ. 70 ʉʧʦʨʦʥʦʰʝʥʠʷ ʛʨʠʙʘ  

Rhizosphaera abietis ʥʘ ʭʚʦʝ ʧʠʭʪʳ 

ʈʠʩ. 67 ʉʧʦʨʦʣʦʞʘ ʛʨʠʙʘ  

Monochaetia brachypoda 

ʈʠʩ. 69 ɺʥʝʰʥʠʡ ʚʠʜ ʙʦʣʝʟʥʠ 

ʧʦʙʫʨʝʥʠʝ ʭʚʦʠ ʧʠʭʪʳ 

ʈʠʩ. 66 ʇʦʞʝʣʪʝʥʠʝ ʠ ʫʩʳʭʘʥʠʝ ʭʚʦʠ 

ʧʠʭʪʳ (Monochaetia brachypoda) 
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ʈʠʩ. 71 ʂʦʥʠʜʠʠ ʛʨʠʙʘ  

Rhizosphaera abietis 

ʈʠʩ. 74 ʏʝʨʥʘʷ ʧʷʪʥʠʩʪʦʩʪʴ ʭʚʦʠ ʧʠʭʪʳ 

(Rhizothirium abietis) 

ʈʠʩ. 76 ʑʠʪʦʢ ʧʩʝʚʜʦʧʠʢʥʠʜʳ ʠ 

ʢʦʥʠʜʠʠ ʛʨʠʙʘ Rhizothirium abietis 

ʈʠʩ. 73 ʇʠʢʥʠʜʳ ʠ ʢʦʥʠʜʠʠ ʛʨʠʙʦʚ:  

Rhizosphaera abietis (ɸ) ʠ  

Rhizosphaera kalkhoffii (ɹ) 

ʈʠʩ. 75 ʉʧʦʨʦʥʦʰʝʥʠʷ ʛʨʠʙʘ  

Rhizothirium abietis 

ʈʠʩ. 72 ʉʧʦʨʦʥʦʰʝʥʠʷ ʛʨʠʙʘ 

Rhizosphaera kalkhoffii (=Rh. radicata)  

ʥʘ ʭʚʦʝ ʧʠʭʪʳ 
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ʈʠʩ. 77 ʆʙʱʠʡ ʚʠʜ ʧʦʨʘʞʝʥʠʷ ʚʝʪʚʝʡ ʩʦʩʥʳ ʮʝʥʘʥʛʠʝʚʳʤ ʥʝʢʨʦʟʦʤ  

(Cenangium abietis) 

ʈʠʩ. 78 ɸʧʦʪʝʮʠʠ Cenangium abietis  

ʥʘ ʚʝʪʚʷʭ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ 

ʈʠʩ. 79 ʉʫʤʢʠ ʠ ʩʧʦʨʳ ʛʨʠʙʘ  

Cenangium abietis (ʭ800) 

ʈʠʩ. 80 ɸʧʦʪʝʮʠʠ ʛʨʠʙʘ Cenangium  

acicolum ʥʘ ʭʚʦʝ ʩʦʩʥʳ 

ʈʠʩ. 81 ɸʧʦʪʝʮʠʠ ʛʨʠʙʘ Cenangium 

acicolum ʥʘ ʭʚʦʝ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ 

ɹʦʣʝʟʥʠ ʩʦʩʥʳ 
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ʈʠʩ. 82 ʉʫʤʢʠ ʠ ʩʧʦʨʳ ʛʨʠʙʘ Cenangium acicolum (ʭ320, ʭ800) 

ʈʠʩ. 83 ʂʦʨʠʯʥʝʚʦʝ ʰʶʪʪʝ ʭʚʦʠ ʢʝʜʨʦʚʦʛʦ 

ʩʪʣʘʥʠʢʘ (Cryptosporium pinicola) 

ʈʠʩ. 84 ʃʦʞʘ ʛʨʠʙʘ ï ʩʪʨʦʤʳ 

ʘʥʘʤʦʨʬʳ Cryptosporium pinicola 

ʈʠʩ. 85 ʂʦʥʠʜʠʠ ʠ ʢʦʥʜʠʝʥʦʩʮʳ ʘʥʘʤʦʨʬʳ Cryptosporium pinicola 
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ʈʠʩ. 89 ɸʧʦʪʝʮʠʠ ʛʨʠʙʘ Cyclaneusma 

minus ʥʘ ʭʚʦʝ ʩʦʩʥʳ 

ʈʠʩ. 90 ɸʧʦʪʝʮʠʠ ʛʨʠʙʘ Cyclaneusma 

minus ʥʘ ʭʚʦʝ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ 

ʈʠʩ. 86 ʊʝʣʝʦʤʦʨʬʘ ʛʨʠʙʘ Cryptospora 

pinastri ʥʘ ʭʚʦʝ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ 

ʈʠʩ. 87 ʉʫʤʢʠ ʠ ʩʧʦʨʳ ʪʝʣʝʦʤʦʨʬʳ 

Cryptospora pinastri 

ʈʠʩ. 88 ɺʥʝʰʥʠʡ ʚʠʜ ʙʦʣʝʟʥʠ  

ʧʦʞʝʣʪʝʥʠʷ ʭʚʦʠ ʩʦʩʥʳ  

(Cyclaneusma minus) 

ʈʠʩ. 91 ʉʫʤʢʠ ʠ ʩʧʦʨʳ ʛʨʠʙʘ Cyclaneusma minus (ʭ800) 
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ʈʠʩ. 92 ɺʥʝʰʥʠʡ ʚʠʜ ʙʦʣʝʟʥʠ ʫʚʷʜʘʥʠʷ 

ʚʝʨʰʠʥʥʳʭ ʧʦʙʝʛʦʚ (Diplodia pinea) 

ʈʠʩ. 93 ʇʣʦʜʦʥʦʰʝʥʠʝ ʛʨʠʙʘ  

Diplodia pinea ʥʘ ʭʚʦʝ 

ʈʠʩ. 94 ʂʦʥʠʜʠʝʥʦʩʮʳ ʠ ʢʦʥʠʜʠʠ 

ʛʨʠʙʘ Diplodia pinea 

ʈʠʩ. 95 ʂʦʥʠʜʠʠ ʛʨʠʙʘ  

Diplodia pinea 

ʈʠʩ. 96 ɺʥʝʰʥʠʡ ʚʠʜ ʙʦʣʝʟʥʠ 

ʧʷʪʥʠʩʪʳʡ ʦʞʦʛ ʭʚʦʠ ʩʦʩʥʳ 

(Dothiostroma septospora) 

ʈʠʩ. 97 ʇʷʪʥʠʩʪʳʡ ʦʞʦʛ ʭʚʦʠ ʩʦʩʥʳ 

ʢʨʳʤʩʢʦʡ (Dothiostroma septospora) 
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ʈʠʩ. 98 ʉʧʦʨʦʥʦʰʝʥʠʝ ʘʥʘʤʦʨʬʳ  

Dothistroma septospora ʥʘ ʭʚʦʝ ʩʦʩʝʥ 

ʈʠʩ. 99 ʂʦʥʠʜʠʠ  

Dothistroma septospora 

ʈʠʩ. 100 ʉʧʦʨʦʥʦʰʝʥʠʷ 

ʪʝʣʝʦʤʦʨʬʳ Mycosphaerella pini 
ʈʠʩ. 101 ʇʝʨʠʪʝʮʠʠ 

Mycosphaerella pini 

ʈʠʩ. 102 ʉʧʦʨʳ  

Mycosphaerella pini 

ʈʠʩ. 103 ɺʥʝʰʥʠʡ ʚʠʜ ʙʦʣʝʟʥʠ ʰʶʪʪʝ  

ʩʦʩʥʳ ʚʝʡʤʫʪʦʚʦʡ (Lophodermium nitens) 
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ʈʠʩ. 104 ʇʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ Lophodermium nitens ʥʘ ʭʚʦʝ ʩʦʩʥʳ ʚʝʡʤʫʪʦʚʦʡ 

ʈʠʩ. 105 ʉʫʤʢʠ ʠ ʧʘʨʘʬʠʟʳ 

Lophodermium nitens  
ʈʠʩ. 106 ʉʫʤʢʠ ʠ ʩʧʦʨʳ  

Lophodermium nitens 

ʈʠʩ. 107 ʇʣʦʜʦʥʦʰʝʥʠʷ ʛʨʠʙʘ Hypoderma 

brachysporum ʥʘ ʭʚʦʝ ʩʦʩʥʳ ʚʝʡʤʫʪʦʚʦʡ  

ʈʠʩ. 108 ʉʫʤʢʠ ʠ ʩʧʦʨʳ ʛʨʠʙʘ  

Hypoderma brachysporum 
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ʈʠʩ. 109 ʂʦʨʠʯʥʝʚʳʡ ʧʷʪʥʠʩʪʳʡ ʦʞʦʛ 

ʭʚʦʠ ʩʦʩʥʳ  

(Mycosphaerella dearnessii) 

ʈʠʩ. 110 ʆʙʱʠʡ ʚʠʜ ʧʣʦʜʦʥʦʰʝʥʠʡ  

Mycosphaerella dearnessii  

ʥʘ ʭʚʦʝ ʩʦʩʥʳ 

ʈʠʩ. 111 ʇʣʦʜʦʥʦʰʝʥʠʷ ʪʝʣʝʦʤʦʨʬʳ 

(ʩʫʤʯʘʪʦʡ ʩʪʘʜʠʠ)  

Mycosphaerella dearnessii 

ʈʠʩ. 112 ʇʣʦʜʦʥʦʰʝʥʠʷ ʘʥʘʤʦʨʬʳ  

(ʥʝʩʦʚʝʨʰʝʥʥʦʡ ʩʪʘʜʠʠ) Lecanosticta  

acicola ʥʘ ʭʚʦʝ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ 

ʈʠʩ. 113 ʂʦʥʠʜʠʠ ʠ ʢʦʥʠʜʠʝʥʦʩʮʳ 

ʘʥʘʤʦʨʬʳ Lecanosticta acicola 

ʈʠʩ. 114 ʇʝʨʠʪʝʮʠʠ ʠ ʩʫʤʢʠ  

ʪʝʣʝʦʤʦʨʬʳ  

Mycosphaerella dearnessii 
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ʈʠʩ. 115 ʉʫʤʢʠ ʠ ʩʧʦʨʳ 

ʪʝʣʝʦʤʦʨʬʳ  

Mycosphaerella dearnessi 

ʈʠʩ. 116 ʍʘʨʘʢʪʝʨ ʨʘʟʤʝʱʝʥʠʷ ʩʧʦʨ ʚ ʩʫʤʢʘʭ 

Mycosphaerella dearnessii (ʭ800) 

ʈʠʩ. 118 ʇʝʨʠʪʝʮʠʠ Ophiostoma 

piceae ʚ ʭʦʜʘʭ ʢʦʨʦʝʜʦʚ 

ʈʠʩ. 117 ʉʠʥʝʚʘ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ 

(bluestain), ʚʳʟʚʘʥʥʘʷ ʨʘʟʚʠʪʠʝʤ 

ʤʠʮʝʣʠʷ ʛʨʠʙʘ Ophiostoma piceae 

ʈʠʩ. 119 ʂʦʨʝʤʠʠ Pesotum piceae ʩ ʢʘʧʝʣʴʢʘʤʠ ʢʦʥʠʜʠʡ ʥʘ ʚʝʨʰʠʥʝ 
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ʈʠʩ. 122 ʇʝʨʠʪʝʮʠʠ ʛʨʠʙʘ Ophiostoma 

piceae ʥʘ ʩʦʩʥʝ ʚʝʡʤʫʪʦʚʦʡ 

ʈʠʩ. 120 ʉʧʦʨʦʥʦʰʝʥʠʷ ʘʥʘʤʦʨʬʳ Sporothrix 

ʈʠʩ. 121 ʇʨʦʪʦʧʝʨʠʪʝʮʠʠ ʛʨʠʙʘ 

Ophiostoma piceae 

ʈʠʩ. 123 ʇʝʨʠʪʝʮʠʠ ʛʨʠʙʘ 

Ophiostoma piceae  

ʥʘ ʩʦʩʥʝ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʈʠʩ. 124 ʍʘʨʘʢʪʝʨ ʚʳʜʝʣʝʥʠʷ ʩʧʦʨ  

ʠʟ ʧʝʨʠʪʝʮʠʷ Ophiostoma piceae 
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ʈʠʩ. 125 ɺʥʝʰʥʠʡ ʚʠʜ ʙʦʣʝʟʥʠ  

ʥʝʢʨʦʟ ʧʦʙʝʛʦʚ ʭʚʦʡʥʳʭ ʧʦʨʦʜ  

(Pestalotia hartigii) 

ʈʠʩ. 127 ʂʦʥʠʜʠʠ ʛʨʠʙʘ  

Pestalotia hartigii 

ʈʠʩ. 128 ʉʧʦʨʦʥʦʰʝʥʠʷ ʛʨʠʙʘ Pestalotia 

funerea (=Pestalotiopsis funerea) 

ʈʠʩ. 129 ʂʦʥʠʜʠʠ ʛʨʠʙʘ  

Pestalotia funerea 

ʈʠʩ. 126 ʉʧʦʨʦʥʦʰʝʥʠʝ ʛʨʠʙʘ 

Pestalotia hartigii  

ʥʘ ʭʚʦʝ ʩʝʷʥʮʝʚ ʩʦʩʥʳ 

 

ʈʠʩ. 130 ʍʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ 

ʢʦʥʠʜʠʡ ʠ ʢʦʥʠʜʠʝʥʦʩʮʝʚ ʛʨʠʙʘ  

Pestalotia funerea 
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ʈʠʩ. 132 ʇʣʦʜʦʥʦʰʝʥʠʷ  

Phacidiopycnis pseudotsugae  

ʥʘ ʧʠʭʪʘʭ ʙʝʣʦʢʦʨʦʡ ʠ ʢʘʚʢʘʟʩʢʦʡ 

ʈʠʩ. 133 ʂʦʥʠʜʠʠ ʜʚʫʭ ʪʠʧʦʚ 

ʘʥʘʤʦʨʬʳ Phacidiopycnis  

pseudotsugae (ʭ800) 

ʈʠʩ. 134 ɸʧʦʪʝʮʠʠ ʪʝʣʝʦʤʦʨʬʳ  

Phacidiella coniferaru 

ʈʠʩ. 135 ʉʫʤʢʠ ʠ ʩʧʦʨʳ ʪʝʣʝʦʤʦʨʬʳ 

Phacidiella coniferarum (ʭ800) 

ʈʠʩ. 131 ɺʥʝʰʥʠʡ ʚʠʜ ʙʦʣʝʟʥʠ  

ʬʦʤʦʧʩʠʩʦʚʳʡ ʨʘʢ ʧʠʭʪʳ  

(Phacidiopycnis pseudotsugae) 
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ʈʠʩ. 136 ʐʶʪʪʝ ʭʚʦʠ ʣʠʩʪʚʝʥʥʠʮʳ (Hypodermella laricis)  

ʈʠʩ. 137 ʇʣʦʜʦʥʦʰʝʥʠʷ ï ʘʧʦʪʝʮʠʠ ʛʨʠʙʘ Hypodermella laricis  

ʥʘ ʭʚʦʝ ʣʠʩʪʚʝʥʥʠʮʳ ʢʫʨʠʣʴʩʢʦʡ  

ʈʠʩ. 139 ʉʫʤʢʠ ʠ ʩʧʦʨʳ ʛʨʠʙʘ 

Hypodermella laricis (ʭ800) 

ʈʠʩ. 138 ʍʘʨʘʢʪʝʨ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʩʫʤʦʢ ʛʨʠʙʘ Hypodermella laricis 

ɹʦʣʝʟʥʠ ʣʠʩʪʚʝʥʥʠʮʳ, ʤʦʞʞʝʚʝʣʴʥʠʢʦʚ ʠ ʪʠʩʘ 














