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ʋɼʂ 581.4(07)  

ʄ22 

 

ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʨʦʟʨʦʙʣʝʥʦ ʥʘ ʦʩʥʦʚʽ ʨʦʙʦʯʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ 

ʜʠʩʮʠʧʣʽʥʠ çɹʦʪʘʥʽʢʘ. ʉʠʩʪʝʤʘʪʠʢʘ ʨʦʩʣʠʥè ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʜʝʥʥʦʾ ʬʦʨʤʠ 

ʥʘʚʯʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʨʽʚʥʷ ʧʝʨʰʠʡ çʙʘʢʘʣʘʚʨè ʟʘ ʩʧʝʮʽʘʣʴʥʩ̔ʪʁ 205 ʃʽʩʦʚʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ. 
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ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʇʘʚʣʘ ʊʠʯʠʥʠ                                                           ɻ.ɸ. ʏʦʨʥʘ 

 

 

ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʨʦʟʛʣʷʥʫʪʦ ʪʘ ʟʘʪʚʝʨʜʞʝʥʦ ʥʘ ʟʘʩʽʜʘʥʥʽ  

ʢʘʬʝʜʨʠ ʙʽʦʣʦʛʽʾ (ʧʨʦʪʦʢʦʣ ˉ 2 ʚʽʜ 29 ʩʝʨʧʥʷ 2022 ʨ.) 

 

ʉʭʚʘʣʝʥʦ ʜʦ ʚʠʜʘʥʥʷ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʶ ʢʦʤʽʩʽʻʶ  

ʬʘʢʫʣʴʪʝʪʫ ʧʣʦʜʦʦʚʦʯʚ̔ʥʠʮʪʚʘ, ʝʢʦʣʦʛʽʾ ʪʘ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʋʅʋʉ 

(ʧʨʦʪʦʢʦʣ ˉ 1 ʚʽʜ 31 ʩʝʨʧʥ ̫2022 ʨ.). 

 

 

ʄʘʤʯʫʨ ʊ.ɺ., ʇʘʨʫʙʦʢ ʄ.ɯ. ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʴ çɹʦʪʘʥʽʢʘ. ʉʠʩʪʝʤʘʪʠʢʘ ʨʦʩʣʠʥè (ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʦʩʚʽʪʥʴʦʛʦ 

ʨʽʚʥʷ ʧʝʨʰʠʡ çʙʘʢʘʣʘʚʨè ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 205 ʃʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ). ʋʤʘʥʴ: 

ʋʅʋʉ. 2022. 124 ʩ. 

 

 

ʆʧʨʘʮʶʚʘʚʰʠ ʤʘʪʝʨʽʘʣ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʧʽʜʨʫʯʥʠʢʽʚ ʪʘ ʤʝʪʦʜʠʯʥʦʾ 

ʨʦʟʨʦʙʢʠ, ʩʪʫʜʝʥʪʠ ʧʦʚʠʥʥʽ: 

ï ʜʦʩʢʦʥʘʣʦ ʟʥʘʪʠ ʤʦʨʬʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʥʠʞʯʠʭ, ʚʠʱʠʭ ʩʧʦʨʦʚʠʭ ʪʘ 

ʥʘʩʽʥʥʠʭ ʨʦʩʣʠʥ, ʾʭ ʮʠʢʣ ʨʦʟʚʠʪʢʫ, ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ; 

ï ʫʤʽʣʦ ʚʦʣʦʜʽʪʠ ʪʝʦʨʝʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ (ʘʥʘʣʽʟʫʚʘʪʠ, ʫʟʘʛʘʣʴʥʶʚʘʪʠ, 

ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ); 

ï ʫʤʽʪʠ ʟʙʠʨʘʪʠ, ʛʝʨʙʘʨʠʟʫʚʘʪʠ ʪʘ ʢʦʤʧʦʥʫʚʘʪʠ ʛʝʨʙʘʨʥʠʡ ʤʘʪʝʨʽʘʣ; 

ï ʚʠʛʦʪʦʚʠʪʠ ʛʝʨʙʘʨʽʡ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʚʠʤʦʛʘʤʠ ʪʘ ʟʜʘʪʠ ʚʠʢʣʘʜʘʯʫ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʴ. 

 

Éʋʤʘʥʴ: ʋʤʘʥʩʴʢʠʡ ʅʋʉ 

Éʄʘʤʯʫʨ ʊ.ɺ. 

É ʇʘʨʫʙʦʢ ʄ.ɯ. 
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ɺʉʊʋʇ 

 

ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʨʦʟʨʦʙʣʝʥʦ ʥʘ ʦʩʥʦʚʽ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ, 

ʧʦʛʦʜʞʝʥʦʾ ʟ ʽʥʩʪʠʪʫʪʦʤ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʤʽʩʪʫ ʦʩʚʽʪʠ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ʪʘ ʟʘʪʚʝʨʜʞʝʥʦ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʶ ʢʦʤʽʩʽʻʶ 

ʬʘʢʫʣʴʪʝʪʫ ʧʣʦʜʦʦʚʦʯʽʚʥʠʮʪʚʘ, ʝʢʦʣʦʛʽʾ ʪʘ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 091 

çɹʽʦʣʦʛʽʷè. 

ɹʦʪʘʥʽʢʘ ʚ ʘʛʨʘʨʥʠʭ ʚʫʟʘʭ ï ʦʜʥʘ ʽʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʦʩʢʽʣʴʢʠ 

ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʚʠʚʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ: ʨʦʩʣʠʥʥʠʮʪʚʘ, ʣʫʢʽʚʥʠʮʪʚʘ, 

ʩʝʣʝʢʮʽʾ, ʛʝʥʝʪʠʢʠ, ʥʘʩʽʥʥʠʮʪʚʘ, ʬʽʪʦʧʘʪʦʣʦʛʽʾ, ʪʦʢʩʠʢʦʣʦʛʽʾ, ʣʽʩʽʚʥʠʮʪʚʘ, 

ʬʽʪʦʮʝʥʦʣʦʛʽʾ, ʝʢʦʣʦʛʽʾ ʪʦʱʦ. 

ɻʣʠʙʦʢʝ ʪʘ ʚʩʝʙʽʯʥʝ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ, ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ, 

ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ, ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʮʠʢʣʫ 

ʨʦʟʚʠʪʢʫ, ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʝʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʩʣʠʥ ï 

ʥʝʦʙʭʽʜʥʘ ʫʤʦʚʘ ʧʽʜʛʦʪʦʚʢʠ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʉʠʩʪʝʤʘʪʠʢʘ ʨʦʩʣʠʥ ï ʨʦʟʜʽʣ ʙʦʪʘʥʽʢʠ, ʱʦ ʟʘʡʤʘʻʪʴʩʷ ʚʠʚʯʝʥʥʷʤ ʧʠʪʘʥʴ 

ʦʧʠʩʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʽʩʥʫʶʯʠʭ ʽ ʚʠʢʦʧʥʠʭ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʟʝʤʥʦʾ ʢʫʣʽ 

(ʬʣʦʨʠʩʪʠʯʥʘ ʩʠʩʪʝʤʘʪʠʢʘ), ʝʚʦʣʶʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʟʚ'ʷʟʢʽʚ, 

ʧʦʙʫʜʦʚʠ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ʬʽʣʦʛʝʥʝʪʠʯʥʘ ʙʦʪʘʥʽʢʘ), ʽʥʪʨʦʜʫʢʮʽʾ ʪʘ 

ʘʢʣʽʤʘʪʠʟʘʮʽʾ ʨʦʩʣʠʥ ʽʥʰʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥ, ʦʭʦʨʦʥʠ ʽ ʟʙʝʨʝʞʝʥʥʷ ʛʝʥʦʬʦʥʜʫ 

ʨʦʩʣʠʥʥʦʛʦ ʩʚʽʪʫ. 

ɺ ʦʙʣʘʩʪʽ ʩʠʩʪʝʤʘʪʠʢʠ ʨʦʩʣʠʥ ʧʨʘʮʶʚʘʣʠ ʚʠʜʘʪʥʽ ʚʯʝʥʽ: ʂ. ʃʽʥʥʝʡ, 

ɸ. ɾʶʩʩʴʻ, ɸ.ɸ. ɻʨʦʩʩʛʝʡʤ, ʄ.ɯ. ɺʘʚʽʣʦʚ, ɸ.ɯ. ʂʫʟʥʝʮʦʚ, ɸ.ʃ. ʊʘʭʪʘʜʞʷʥ ʪʘ ʽʥ. 

ʋ ʬʦʨʤʫʚʘʥʥʽ ʩʧʝʮʽʘʣʽʩʪʘ ʯʠʥʥʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʧʨʘʢʪʠʯʥʘ ʧʽʜʛʦʪʦʚʢʘ 

ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ. ʄʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʴ ʽʟ 

ʩʠʩʪʝʤʘʪʠʢʠ ʨʦʩʣʠʥ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʢʪʠʚʽʟʘʮʽʾ 

ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʧʨʠ ʚʠʚʯʝʥʥʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʦʙô̒ ʢʪʽʚ. ʇʨʠ 

ʥʘʧʠʩʘʥʥʽ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʦʢ ʟʥʘʯʥʝ ʤʽʩʮʝ ʚʽʜʚʦʜʠʣʦʩʴ ʧʨʠʥʮʠʧʘʤ 

ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʬʽʣʦʛʝʥʝʪʠʯʥʠʤ ʟʚôʷʟʢʘʤ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʦʜʠʥʠʮʴ 

ʨʽʟʥʦʛʦ ʨʘʥʛʫ, ʚʠʟʥʘʯʝʥʥʶ ʤʽʩʮʷ ʦʙ'ʻʢʪʘ ʚ ʢʣʘʩʠʬʽʢʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ, ʚʠʚʯʝʥʥʶ 

ʙʽʦʣʦʛʽʾ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʽʟʥʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʛʨʫʧ 

ʨʦʩʣʠʥ ʚ ʤʝʞʘʭ ʚʠʜʽʣʝʥʠʭ ʟʘ ʧʨʦʛʨʘʤʦʶ ʛʦʜʠʥ. 

ʄʝʪʦʜʠʯʥʠʤʠ ʚʢʘʟʽʚʢʘʤʠ ʧʝʨʝʜʙʘʯʝʥʦ ʤʘʢʩʠʤʘʣʴʥʫ ʩʘʤʦʩʪʽʡʥʽʩʪʴ 

ʩʪʫʜʝʥʪʽʚ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʥʥʷ, ʫʥʘʦʯʥʝʥʥʷ (ʧʦʩʪʽʡʥʽ ʪʘ ʪʠʤʯʘʩʦʚʽ ʧʨʝʧʘʨʘʪʠ, ʬʽʢʩʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ, 

ʛʝʨʙʘʨʥʽ ʟʨʘʟʢʠ, ʞʠʚʽ ʦʙôʻʢʪʠ). 

ɿʘ ʩʘʤʦʩʪʽʡʥʦʶ ʨʦʙʦʪʦʶ ʩʪʫʜʝʥʪʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʠʩʪʝʤʘʪʠʯʥʠʡ ʪʝʩʪʦʚʠʡ 

ʢʦʥʪʨʦʣʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʨʝʜʠʪʥʦ-ʤʦʜʫʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʦʾ ʩʠʩʪʝʤʠ, ʟʜʽʡʩʥʠʪʠ 

ʟʙʽʨ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʛʝʨʙʘʨʽʶ ʤʽʩʮʝʚʦʾ ʬʣʦʨʠ ʪʘ ʬʣʦʨʠ ʤ.ʋʤʘʥʴ. 

ʉʪʫʜʝʥʪ ʧʦʚʠʥʝʥ ʙʫʪʠ ʢʦʤʧʝʪʝʥʪʥʠʤ ʫ ʦʩʦʙʣʠʚʦʩʪʷʭ ʙʫʜʦʚʠ ʦʙô̒ ʢʪʽʚ, 

ʮʠʢʣʘʭ ʾʭ ʨʦʟʚʠʪʢʫ, ʤʽʩʮʷ ʾʭ ʚ ʢʣʘʩʠʬʽʢʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ.  

ʊʘʢʦʞ ʚʤʽʪʠ ʧʨʘʮʶʚʘʪʠ ʟ ʤʽʢʨʦʩʢʦʧʦʤ, ʟ ʧʨʠʨʦʜʥʠʤʠ ʪʘ ʬʽʢʩʦʚʘʥʠʤʠ 

ʟʨʘʟʢʘʤʠ ʨʦʩʣʠʥ, ʦʧʠʩʫʚʘʪʠ ʾʭ, ʘʥʘʣʽʟʫʚʘʪʠ, ʧʦʨʽʚʥʶʚʘʪʠ ʪʘ ʫʟʘʛʘʣʴʥʶʚʘʪʠ 

ʚʠʚʯʝʥʠʡ ʤʘʪʝʨʽʘʣ. 
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ʊɽʄɸ 1. ʅʀɾʏɯ ʈʆʉʃʀʅʀ (THALLOBIONTA ). ɺʆɼʆʈʆʉʊɯ (ALGAE ). 

 
ʇʽʜʮʘʨʩʪʚʦ: ʊʘʣʦʬʽʪʠ ʜʦʷʜʝʨʥʽ (ʊhallobionta procariota). 

ɺʽʜʜʽʣ: ʎʽʘʥʦʙʘʢʪʝʨʽʾ (Cyanophyta). 

ʂʣʘʩ: ʍʨʦʦʢʦʢʦʚʽ (Chroococʩophyceae) 

ʆʙô̒ʢʪ: ʍʨʦʦʢʦʢ (Chroocoʩcus) 

ʂʣʘʩ: ɻʦʨʤʦʛʦʥʽʻʚʽ (Hormogoneophyceae) 

ʆʙô̒ʢʪʠ: ʅʦʩʪʦʢ (Nostoc), ʦʩʮʠʣʷʪʦʨʽʷ (ʆscillatoria) 

ʇʽʜʮʘʨʩʪʚʦ: ʊʘʣʦʬʽʪʠ ʷʜʝʨʥʽ (ʊhallobionta eucariota). 

ɺʽʜʜʽʣ: ɼʽʘʪʦʤʦʚʽ ʚʦʜʦʨʦʩʪʽ (Diatomophyta=Bacillariophyta). 

ʂʣʘʩ: ʇʝʥʘʪʥʽ (Pennatophyceae) 

ʆʙô̒ʢʪ: ʇʽʥʫʣʷʨʽʷ (ʈʽʧʧularʽʘ). 

ɺʽʜʜʽʣ: ɾʦʚʪʦ-ʟʝʣʝʥʽ ʚʦʜʦʨʦʩʪʽ (ʍʘnthophyta). 

ʆʙô̒ʢʪ: ɺʦʰʝʨʽʷ (Vaucheria). 

ɺʽʜʜʽʣ: ɿʝʣʝʥʽ ʚʦʜʦʨʦʩʪʽ (Chlorophyta). 

ʂʣʘʩ: ʉʠʬʦʥʦʚʽ (Siphonophyceae) 

ʇʦʨʷʜʦʢ: ʉʠʬʦʥʦʢʣʘʜʽʻʚʽ (Siphonocladales) 

ʆʙô̒ʢʪ: ʂʣʘʜʦʬʦʨʘ (ʉhladophora)  

ʂʣʘʩ: ʂʦʥôʁ ʛʘʪʠ (ʉonyugatophyceae) 

ʇʦʨʷʜʦʢ: ɿʠʛʥʝʤʦʚʽ (Zygnematales) 

ʆʙô̒ʢʪ: ʉʧʽʨʦʛʽʨʘ (Spirogyra) 

ɺʽʜʜʽʣ: ʍʘʨʦʚʽ ʚʦʜʦʨʦʩʪʽ (ʉharophyta). 

ʆʙô̒ʢʪ: ʍʘʨʘ (Chara). 

ɺʽʜʜʽʣ: ɹʫʨʽ ʚʦʜʦʨʦʩʪʽ (Phaeophyta). 

ʂʣʘʩ: ʌʝʦʟʦʦʩʧʦʨʦʚʽ (Phaeozoosporophyceae) 

ʇʦʨʷʜʦʢ: ʃʘʤʽʥʘʨʽʻʚʽ (Laminariales) 

ʆʙô̒ʢʪ: ʃʘʤʽʥʘʨʽʷ (Laminaria)  

ʂʣʘʩ: ʎʠʢʣʦʩʧʦʨʦʚʽ (Ciclosporophyceae) 

ʇʦʨʷʜʦʢ: ʌʫʢʫʩʦʚʽ (Fucales) 

ʆʙô̒ʢʪ: ʌʫʢʫʩ (Fucus) 

ɿɸɺɼɸʅʅʗ: 
1. ʈʦʟʛʣʷʥʫʪʠ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʪʘ ʚʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʽ ʨʦʟʤʥʦʞʝʥʥʷ 

ʮʽʘʥʦʙʘʢʪʝʨʽʡ, ʚʽʜʤʽʪʠʚʰʠ: ʘ) ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʦʩʮʠʣʷʪʦʨʠ, ʚʢʘʟʘʚʰʠ ʥʘ ʟʘʙʘʨʚʣʝʥʥʷ 

ʭʨʦʤʘʪʦʧʣʘʟʤʠ ʽ ʮʝʥʪʨʦʧʣʘʟʤʠ; ʙ) ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʥʦʩʪʦʢʫ, ʚʽʜʤʽʪʠʚʰʠ ʛʦʨʤʦʛʦʥʽʾ ʽ 

ʛʝʪʝʨʦʮʠʩʪʠ. 

2. ʈʦʟʛʣʷʥʫʪʠ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʪʘ ʚʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʽ ʨʦʟʤʥʦʞʝʥʥʷ 

ʜʽʘʪʦʤʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ, ʚʽʜʤʽʪʠʚʰʠ: ʘ) ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʧʽʥʫʣʷʨʽʾ, ʝʧʽʪʝʢʫ, ʛʽʧʦʪʝʢʫ, 

ʦʙʦʣʦʥʢʫ, ʮʠʪʦʧʣʘʟʤʫ, ʷʜʨʦ, ʭʨʦʤʘʪʦʬʦʨʠ; ʙ) ʫʪʚʦʨʝʥʥʷ ʘʫʢʩʦʩʧʦʨ. 

3. ʈʦʟʛʣʷʥʫʪʠ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʪʘ ʚʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʞʦʚʪʦ-ʟʝʣʝʥʠʭ 

ʚʦʜʦʨʦʩʪʝʡ, ʚʽʜʤʽʪʠʚʰʠ: ʘ) ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʚʦʰʝʨʽʾ, ʥʝʩʪʘʪʝʚʝ ʪʘ ʩʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ. 

4. ʈʦʟʛʣʷʥʫʪʠ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʪʘ ʚʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʽ ʨʦʟʤʥʦʞʝʥʥʷ ʟʝʣʝʥʠʭ 

ʚʦʜʦʨʦʩʪʝʡ, ʚʽʜʤʽʪʠʚʰʠ: ʘ) ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ, ʙʫʜʦʚʫ ʪʘ ʽʟʦʛʘʤʥʠʡ ʩʪʘʪʝʚʠʡ ʧʨʦʮʝʩ ʫ 

ʢʣʘʜʦʬʦʨʠ; ʙ) ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʪʘ ʚʥʫʪʨʽʰʥʶ ʙʫʜʦʚʫ ʩʧʽʨʦʛʽʨʠ, ʢʦʥôʁ ʛʘʮʽʶ. 

5. ʈʦʟʛʣʷʥʫʪʠ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʪʘ ʚʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʭʘʨʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ, 

ʚʽʜʤʽʪʠʚʰʠ: ʘ) ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʭʘʨʠ, ʘʥʪʝʨʠʜʽʡ ʽ ʦʦʛʦʥʽʡ. 

6. ʈʦʟʛʣʷʥʫʪʠ ʛʝʨʙʘʨʥʽ ʟʨʘʟʢʠ ʪʘ ʚʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʙʫʨʠʭ ʚʦʜʦʨʦʩʪʝʡ, 

ʚʽʜʤʽʪʠʚʰʠ: ʘ) ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʣʘʤʽʥʘʨʽʾ, ʬʫʢʫʩʘ, ʘʥʪʝʨʠʜʽʡ ʽ ʦʦʛʦʥʽʡ. ɰʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

 

ʆʉʅʆɺʅʀʁ ɿʄɯʉʊ 

ɺʦʜʦʨʦʩʪʽ (Algae) ï ʚʝʣʠʢʘ ʛʨʫʧʘ ʥʠʞʯʠʭ ʨʦʩʣʠʥ ʚʽʜ ʦʜʥʦʢʣʽʪʠʥʥʠʭ ʤʽʢʨʦʩʢʦʧʽʯʥʦ 

ʤʘʣʠʭ ʜʦ ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʭ ʛʽʛʘʥʪʽʚ ʜʦʚʞʠʥʦʶ ʙʽʣʴʰʝ 100 ʤ. ɺʦʜʦʨʦʩʪʽ ʧʝʨʝʚʘʞʥʦ ʚʦʜʥʽ 

ʨʦʩʣʠʥʠ, ʘʣʝ ʤʦʞʫʪʴ ʞʠʪʠ ʚ ˇʨʫʥʪʽ, ʥʘ ʢʦʨʽ ʜʝʨʝʚ, ʥʘ ʩʥʽʛʫ. ʊʽʣʦ ʚʦʜʦʨʦʩʪʝʡ ʥʘʟʠʚʘʻʪʴʩʷ 
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ʪʘʣʦʤʦʤ (ʩʣʘʥʴ). ɺʦʥʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʠ ʛʨʫʧʠ: ʬʽʪʦʧʣʘʥʢʪʦʥʥʽ (ʥʝ ʧʨʠʢʨʽʧʣʶʶʪʴʩʷ ʜʦ 

ʩʫʙʩʪʨʘʪʫ), ʬʽʪʦʙʝʥʪʦʩʥʽ (ʧʨʠʢʨʽʧʣʶʶʪʴʩʷ ʜʦ ʩʫʙʩʪʨʘʪʫ) ʽ ʧʝʨʠʬʽʪʦʥʥʽ (ʚʦʜʦʨʦʩʪʽ 

ʦʙʨʦʩʪʘʥʥʷ). ʇʦʛʣʠʥʘʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʩʽʻʶ ʧʦʚʝʨʭʥʝʶ ʪʽʣʘ, ʨʠʟʦʾʜʠ 

ʩʣʫʞʘʪʴ ʣʠʰʝ ʜʣʷ ʧʨʠʢʨʽʧʣʝʥʥʷ. ɿʘ ʩʧʦʩʦʙʦʤ ʞʠʚʣʝʥʥʷ ʚʦʜʦʨʦʩʪʽ ï ʘʚʪʦʪʨʦʬʥʽ ʦʨʛʘʥʽʟʤʠ, 

ʘʣʝ ʯʘʩʪʠʥʽ ʚʠʜʽʚ ʚʣʘʩʪʠʚʝ ʤʽʢʩʦʪʨʦʬʥʝ ʞʠʚʣʝʥʥʷ. 

ɺʽʜʜʽʣ ʎʽʘʥʦʙʘʢʪʝʨʽʾ (Cyanophyta). ɺʽʜʦʤʦ 1500 ʚʠʜʽʚ, ʧʦʰʠʨʝʥʠʭ ʧʝʨʝʚʘʞʥʦ ʫ 

ʧʨʽʩʥʠʭ ʚʦʜʦʡʤʘʭ ʪʘ ˇʨʫʥʪʽ, ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘ ʢʦʨʽ ʜʝʨʝʚ, ʫ ʛʘʨʷʯʠʭ ʜʞʝʨʝʣʘʭ. 

ɺʦʥʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʛʨʫʧʠ ʧʨʦʢʘʨʽʦʪʽʚ. ɾʠʪʪʻʚʽ ʬʦʨʤʠ ʮʽʘʥʦʙʘʢʪʝʨʽʡ ï ʦʜʥʦʢʣʽʪʠʥʥʽ, 

ʢʦʣʦʥʽʘʣʴʥʽ, ʥʠʪʯʘʩʪʽ. ʂʣʽʪʠʥʘ ʟʦʚʥʽ ʚʢʨʠʪʘ ʮʝʣʶʣʦʟʥʦʶ ʦʙʦʣʦʥʢʦʶ, ʷʢʘ ʤʘʻ ʟʜʘʪʥʽʩʪʴ 

ʦʩʣʠʟʥʶʚʘʪʠʩʴ. ʎʠʪʦʧʣʘʟʤʘ ʜʽʣʠʪʴʩʷ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ: ʭʨʦʤʘʪʦʧʣʘʟʤʫ ʽ ʮʝʥʪʨʦʧʣʘʟʤʫ. 

ʍʨʦʤʘʪʦʧʣʘʟʤʘ ʤʽʩʪʠʪʴ ʧʽʛʤʝʥʪʠ ʭʣʦʨʦʬʽʣ, ʬʽʢʦʮʽʘʥ, ʢʘʨʦʪʠʥ ʪʘ ʢʩʘʥʪʦʬʽʣ ʽ ʚʠʢʦʥʫʻ 

ʘʩʠʤʽʣʶʶʯʫ ʬʫʥʢʮʽʶ. ʎʝʥʪʨʦʧʣʘʟʤʘ ʤʽʩʪʠʪʴ ʷʜʝʨʥʫ ʨʝʯʦʚʠʥʫ, ʧʦʟʙʘʚʣʝʥʘ ʧʽʛʤʝʥʪʽʚ ʽ 

ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʷʜʨʘ. ɾʠʚʣʝʥʥʷ ʤʽʢʩʦʪʨʦʬʥʝ. ʈʦʟʤʥʦʞʝʥʥʷ ʣʠʰʝ ʚʝʛʝʪʘʪʠʚʥʝ. 

ʆʜʥʦʢʣʽʪʠʥʥʽ ʬʦʨʤʠ ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʰʣʷʭʦʤ ʧʦʜʽʣʫ ʚʤʽʩʪʫ ʢʣʽʪʠʥʠ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ, ʘ 

ʥʠʪʯʘʩʪʽ ï ʰʣʷʭʦʤ ʧʦʜʽʣʫ ʪʽʣʘ ʥʘ ʦʢʨʝʤʽ ʯʘʩʪʠʥʠ ï ʛʦʨʤʦʛʦʥʽʾ. ʇʨʠ ʫʪʚʦʨʝʥʥʽ ʛʦʨʤʦʛʦʥʽʾʚ ʫ 

ʜʝʷʢʠʭ ʮʽʘʥʦʙʘʢʪʝʨʽʡ ʚʠʥʠʢʘʶʪʴ ʚʝʣʠʢʽ ʤʝʨʪʚʽ ʢʣʽʪʠʥʠ ï ʛʝʪʝʨʦʮʠʩʪʠ. ʅʘ ʤʽʩʮʽ ʫʪʚʦʨʝʥʥʷ 

ʛʝʪʝʨʦʮʠʩʪʠ ʥʠʪʢʘ ʮʽʘʥʦʙʘʢʪʝʨʽʾ ʨʦʟʨʠʚʘʻʪʴʩʷ. ʆʩʥʦʚʥʽ ʧʨʝʜʩʪʘʚʥʠʢʠ: ʭʨʦʦʢʦʢ, ʦʩʮʠʣʷʪʦʨʽʷ, 

ʥʦʩʪʦʢ, ʘʥʘʙʝʥʘ, ʨʽʚʫʣʷʨʽʷ (ʨʠʩ. 1.) 

  
ʈʠʩ. 1. ʎʽʘʥʦʙʘʢʪʝʨʽʾ (ʉʫʘnophyta): ʘ ï ʭʨʦʦʢʦʢ (ʉhroococcus); ʙ ï ʛʣʝʦʢʘʧʩʘ (Gleocapsa); 

ʚ ï ʦʩʮʠʣʷʪʦʨʽʷ (Oscillatoria); ʛ ï ʘʥʘʙʝʥʘ (Anabaʝʧʘ) ʟ ʛʝʪʝʨʦʮʠʩʪʘʤʠ ʽ ʩʧʦʯʠʚʘʶʯʦʶ ʩʧʦʨʦʶ;  ʜ ï ʨʽʚʫʣʷʨʽʷ 

(Rivularia); ʝ ï ʥʦʩʪʦʢ (Nostoʩ), ʯʘʩʪʠʥʘ ʢʦʣʦʥʽʾ; ʻ ï ʬʦʨʤʽʜʽʡ (ʈhormidiuʪ); ʞ ï ʣʽʥʛʙʽʷ (Lyngbʫʘ) ʟ 

ʛʦʨʤʦʛʦʥʽʷʤʠ (ʣʽʚʦʨʫʯ). ʇʨʝʜʩʪʘʚʥʠʢ (Arthrospira) ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ (ʧʨʘʚʦʨʫʯ). 

 

ʅʦʩʪʦʢ (Nostoʩ). ʈʦʟʛʣʷʥʫʪʠ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʛʦʪʦʚʠʡ ʧʨʝʧʘʨʘʪ. ʇʨʠ ʚʝʣʠʢʦʤʫ 

ʟʙʽʣʴʰʝʥʥʽ ʚʠʜʥʦ ʢʫʣʷʩʪʽ ʢʣʽʪʠʥʠ, ʟʽʙʨʘʥʽ ʚ ʥʠʪʢʫ. ɺ ʞʠʚʠʭ ʢʣʽʪʠʥʘʭ ʚʽʜʤʽʪʠʪʠ 

ʭʨʦʤʘʪʦʧʣʘʟʤʫ ʽ ʮʝʥʪʨʦʧʣʘʟʤʫ. ɿʥʘʡʪʠ ʛʝʪʝʨʦʮʠʩʪʠ. 

ʆʩʮʠʣʷʪʦʨʽʠ (Oscillatoria). ʈʦʟʛʣʷʥʫʪʠ ʪʠʤʯʘʩʦʚʠʡ ʧʨʝʧʘʨʘʪ. ʇʨʠ ʚʝʣʠʢʦʤʫ 

ʟʙʽʣʴʰʝʥʥʽ ʤʽʢʨʦʩʢʦʧʘ ʚʠʜʥʦ ʥʠʪʢʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʮʠʣʽʥʜʨʠʯʥʠʭ ʢʣʽʪʠʥ, ʚʝʨʭʽʚʢʦʚʘ 

ʢʣʽʪʠʥʘ ʟʘʦʢʨʫʛʣʝʥʘ. ʄʦʞʥʘ ʧʦʙʘʯʠʪʠ ʢʦʣʠʚʘʣʴʥʠʡ ʨʫʭ ʥʠʪʦʢ ʮʽʘʥʦʙʘʢʪʝʨʽʾ, ʟʫʤʦʚʣʝʥʠʡ 

ʦʜʥʦʩʪʦʨʦʥʥʽʤ ʚʠʜʽʣʝʥʥʷʤ ʩʣʠʟʫ. ʇʽʜ ʯʘʩ ʨʦʟʤʥʦʞʝʥʥʷ ʫʪʚʦʨʶʶʪʴʩʷ ʛʦʨʤʦʛʦʥʽʾ, ʘʣʝ 

ʛʝʪʝʨʦʮʠʩʪʠ ʚʽʜʩʫʪʥʽ. 

ɼʦ ʨʦʜʫ Arthrospira ʚʭʦʜʷʪʴ ʚʠʜʠ A. platensis ʪʘ A. maxima), ʧʽʜ ʥʘʟʚʦʶ çʩʧʽʨʫʣʽʥʘè, ʻ 

ʧʨʦʤʠʩʣʦʚʦ ʮʽʥʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ, ʚʚʝʜʝʥʽ ʚ ʘʢʪʠʚʥʫ ʢʫʣʴʪʫʨʫ ʽ ʾʭʥʶ ʙʽʦʤʘʩʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 
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ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ʣʝʛʢʘ, ʭʘʨʯʦʚʘ ʪʘ ʤʝʜʠʯʥʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ). ɰʭ 

ʢʫʣʴʪʠʚʫʶʪʴ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʭʘʨʯʦʚʫ ʜʦʙʘʚʢʫ ʽ ʩʘʤʦʩʪʽʡʥʠʡ ʧʨʦʜʫʢʪ, 

ʷʢʠʡ ʜʦʩʪʫʧʥʠʡ ʫʚʠʛʣʷʜʽ ʪʘʙʣʝʪʦʢ, ʭʣʦʧʷ ʽ ʧʦʨʦʰʢʫ. ʊʘʢʦʞ ʻ ʚ ʷʢʦʩʪʽ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʜʣʷ 

ʨʠʙ ʽ ʛʘʣʫʟʽ ʧʪʘʭʽʚʥʠʮʪʚʘ. ɼʣʷ ʚʦʜʦʨʦʩʪʽ ʭʘʨʘʢʪʝʨʥʠʡ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʧʨʦʪʝʾʥʫ ʭʦʨʦʰʦʾ ʷʢʦʩʪʽ 

(ʜʦ 70% ʚ ʩʫʭʽʡ ʨʝʯʦʚʠʥʽ). ʇʝʨʝʪʨʘʚʣʶʚʘʥʽʩʪʴ ʧʨʦʪʝʾʥʫ ʟʘʜʦʚʽʣʴʥʘ. 

ʎʝ ʦʜʥʦʢʣʽʪʠʥʥʘ ʚʦʜʦʨʦʩʪʴ, ʧʨʠʙʣʠʟʥʦ ʚ 100 ʨʘʟ ʙʽʣʴʰʘ, ʥʽʞ ʭʣʦʨʝʣʘ (Clorella), 

ʜʦʩʷʛʘʻ 250-500 ʤʢʤ, ʩʧʽʨʘʣʴʥʦʾ ʬʦʨʤʠ, ʨʦʩʪʝ ʚ ʜʝʷʢʠʭ ʧʨʽʩʥʦʚʦʜʥʠʭ ʦʟʝʨʘʭ ɸʬʨʠʢʠ (ʏʘʜ, 

ɽʬʽʦʧʽʷ, ʂʝʥʽʷ). ʋ ʏʘʜʽ ʟʜʘʚʥʘ ʣʶʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʶ ʚʦʜʦʨʦʩʪʴ ʚ ʾʞʫ; ʟʙʠʨʘʶʪʴ 

ʧʨʠʤʽʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʽ ʩʫʰʘʪʴ ʥʘ ʩʦʥʮʽ. ʌʦʪʦʩʠʥʪʝʪʠʯʥʽ ʧʽʛʤʝʥʪʠ: ʭʣʦʨʦʬʽʣ, ʬʽʢʦʮʽʘʥ, 

ʬʽʢʦʝʨʠʪʨʠʥ. ʇʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʾʭ ʧʨʦʞʠʚʘʥʥʷ ʙʘʛʘʪʝ ʙʽʢʘʨʙʦʥʘʪʦʤ ʥʘʪʨʽʶ. ʇʦʪʨʝʙʘ ʮʽʻʾ 

ʚʦʜʦʨʦʩʪʽ ʚ ʽʥʰʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥʘʭ ʧʦʜʽʙʥʘ ʟ ʧʦʪʨʝʙʦʶ ʫ ʚʠʱʠʭ ʨʦʩʣʠʥ. ʆʧʪʠʤʘʣʴʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʨʦʩʪʫ ʽ ʨʦʟʤʥʦʞʝʥʥʷ ʩʢʣʘʜʘʻ 30-35ÁC. 

ɺʽʜʜʽʣ ɼʽʘʪʦʤʦʚʽ ʚʦʜʦʨʦʩʪʽ (Diatomophyta=Bacillariophyta) ʘʙʦ ʢʨʝʤʥʠʩʪʽ ʚʽʜʥʦʩʷʪʴ ʫ 

ʛʨʫʧʫ ʝʫʢʘʨʽʦʪʽʚ. ɺʽʜʜʽʣ ʜʽʣʠʪʴʩʷ ʥʘ ʜʚʘ ʢʣʘʩʠ ʧʝʥʥʘʪʥʽ (Pennatophyceae) ʪʘ ʮʝʥʪʨʠʯʥʽ 

(Centrophyceae). ɾʠʪʪʻʚʽ ʬʦʨʤʠ: ʦʜʥʦʢʣʽʪʠʥʥʽ, ʢʦʣʦʥʽʘʣʴʥʽ. ʍʘʨʘʢʪʝʨʥʽ ʧʽʛʤʝʥʪʠ: ʭʣʦʨʦʬʽʣ, 

ʜʽʘʪʦʤʽʥ ʽ ʬʫʢʦʢʩʘʥʪʠʥ. ʂʣʽʪʠʥʘ ʤʘʻ ʚʥʫʪʨʽʰʥʶ ʧʝʢʪʠʥʦʚʫ ʦʙʦʣʦʥʢʫ ʽ ʟʦʚʥʽ ʧʦʢʨʠʪʘ 

ʧʘʥʮʠʨʝʤ, ʫʪʚʦʨʝʥʠʤ ʩʦʣʷʤʠ ʢʨʝʤʥʽʶ. ʋ ʜʝʷʢʠʭ ʮʝʥʪʨʠʯʥʠʭ ʩʪʫʣʢʘ ʤʘʻ ʪʨʠʢʫʪʥʫ ʘʙʦ 

ʙʘʛʘʪʦʢʫʪʥʫ ʩʪʫʣʢʫ. ʇʘʥʮʠʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʧʦʣʦʚʠʥʦʢ (ʩʪʫʣʦʢ ʘʙʦ ʪʝʢ), ʱʦ ʥʘʢʣʘʜʘʶʪʴʩʷ 

ʦʜʥʘ ʥʘ ʦʜʥʫ. ɹʽʣʴʰʘ ʩʪʫʣʢʘ ï ʝʧʽʪʝʢʘ, ʤʝʥʰʘ ï ʛʽʧʦʪʝʢʘ. ʇʦʣʦʞʝʥʥʷ, ʢʦʣʠ ʜʽʘʪʦʤʦʚʘ 

ʚʦʜʦʨʽʩʪʴ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʟ ʢʨʠʰʢʠ ʘʙʦ ʜʝʥʮʷ, ʥʘʟʠʚʘʻʪʴʩʷ ʚʠʜʦʤ ʟʽ ʩʪʫʣʢʠ, ʘ ʧʦʣʦʞʝʥʥʷ ʟʙʦʢʫ 

ï ʚʠʜʦʤ ʟ ʧʦʷʩʢʘ. ɺ ʦʙʣʘʩʪʽ ʧʦʷʩʢʘ ʫʪʚʦʨʶʻʪʴʩʷ ʰʦʚ ʽ, ʷʢʱʦ ʚʽʥ ʥʝ ʟʘʨʦʩʪʘʻ, ʚʦʜʦʨʽʩʪʴ ʤʘʻ 

ʟʜʘʪʥʽʩʪʴ ʨʫʭʘʪʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʝʨʪʷ ʮʠʪʦʧʣʘʟʤʠ ʦʙ ʚʦʜʫ. ʊʠʧʦʚʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ 

ʜʽʘʪʦʤʦʚʠʭ ʻ ʧʽʥʫʣʷʨʽʷ (ʈʽʧʧʠlarʽʘ) ï ʦʜʥʦʢʣʽʪʠʥʥʘ ʚʦʜʦʨʽʩʪʴ, ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʫ 

ʧʨ̔ʩʥʠʭ ʚʦʜʦʡʤʘʭ (ʨʠʩ. 2.). 

ɿ ʧʦʷʩʢʘ ʧʽʥʫʣʷʨʽʷ ʤʘʻ ʚʠʛʣʷʜ ʧʨʷʤʦʢʫʪʥʠʢʘ, ʘ ʟʽ ʩʪʫʣʢʠ ï ʚʠʪʷʛʥʫʪʦʛʦ ʝʣʽʧʩʘ. ʇʦ 

ʢʨʘʷʭ ʩʪʫʣʦʢ ʚʠʜʥʦ ʧʘʨʘʣʝʣʴʥʽ ʨʝʙʝʨʮʷ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ 

ʚʽʜʢʣʘʜʘʥʥʷ ʢʨʝʤʥʽʶ. ʇʦ ʩʝʨʝʜʥʽʡ ʣʽʥʽʾ ʻ ʪʨʠ ʚʫʟʣʠʢʠ ʽ 8-ʧʦʜʽʙʥʠʡ ʰʦʚ, ʟʘ ʨʘʭʫʥʦʢ ʷʢʦʛʦ 

ʮʠʪʦʧʣʘʟʤʘ ʟʚ'ʷʟʘʥʘ ʽʟ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʫʭ ʚʦʜʦʨʦʩʪʽ. ʇʽʜ ʧʘʥʮʠʨʦʤ 

ʟʥʘʭʦʜʷʪʴʩʷ ʦʙʦʣʦʥʢʘ, ʮʠʪʦʧʣʘʟʤʘ, ʷʜʨʦ, ʜʚʘ ʭʨʦʤʘʪʦʬʦʨʠ ʽ ʜʚʽ ʚʘʢʫʦʣʽ. ʈʦʟʤʥʦʞʝʥʥʷ ï 

ʚʝʛʝʪʘʪʠʚʥʝ ʽ ʩʪʘʪʝʚʝ (ʟʠʛʦʛʘʤʽʷ). 

 
ʈʠʩ. 2. ɼʽʘʪʦʤʦʚʘ ʚʦʜʦʨʽʩʪʴ ʧʽʥʫʣʷʨʽʷ (Pinnularia viridis): ʘ ï ʚʠʛʣʷʜ ʟ ʙʦʢʫ ʧʦʷʩʢʘ; ʙ ï ʚʠʛʣʷʜ ʟ 

ʙʦʢʫ ʩʪʫʣʢʠ; ʚ ï ʧʦʟʜʦʚʞʥʽʡ ʟʨʽʟ; ʛ ï ʧʦʧʝʨʝʯʥʠʡ ʟʨʽʟ; ʜ ï ʚʝʛʝʪʘʪʠʚʥʝ ʨʦʟʤʥʦʞʝʥʥʷ; 1 ï ʝʧʽʪʝʢʘ; 2 ï ʛʽʧʦʪʝʢʘ;  

3 ï ʰʦʚ; 4 ï ʚʫʟʣʠʢ; 5 ï ʭʨʦʤʘʪʦʬʦʨ; 6 ï ʧʽʨʝʥʦʾʜʠ; 7 ï ʮʠʪʦʧʣʘʟʤʘ; 8 ï ʷʜʨʦ; 9 ï ʚʘʢʫʦʣʷ; 10 ï ʨʝʙʝʨʮʷ. 

 

ɾʠʚʫʪʴ ʜʽʘʪʦʤʦʚʽ ʚʦʜʦʨʦʩʪʽ ʚ ʧʨʽʩʥʠʭ ʽ ʩʦʣʦʥʠʭ ʚʦʜʦʡʤʘʭ, ʥʘʛʨʦʤʘʜʞʫʶʯʠʩʴ ʥʘ ʜʥʽ. 

ɼʦ ʩʫʙʩʪʨʘʪʫ ʥʝ ʧʨʠʢʨʽʧʣʶʶʪʴʩʷ. ʂʨʽʤ ʧʽʥʫʣʷʨʽʾ ʜʦ ʜʽʘʪʦʤʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ ʚʽʜʥʦʩʷʪʴʩʷ 

ʩʽʥʝʜʨʘ, ʤʝʨʠʜʽʦʥ, ʜʽʘʪʦʤʘ, ʪʘʙʝʣʷʨʽʷ, ʧʣʝʚʨʦʩʠʛʤʘ, ʥʘʚʽʢʫʣʘ (ʨʠʩ. 3.). 

ʈʦʟʤʥʦʞʫʶʪʴʩʷ ʜʽʘʪʦʤʦʚʽ ʚʦʜʦʨʦʩʪʽ ʚʝʛʝʪʘʪʠʚʥʦ ï ʜʽʣʝʥʥʷʤ ʢʣʽʪʠʥʠ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ ʧʦ 

ʜʦʚʛʽʡ ʩʪʦʨʦʥʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʢʣʽʪʠʥʠ ʟʤʝʥʰʫʶʪʴʩʷ, ʦʩʢʽʣʴʢʠ 

ʜʦʯʽʨʥʘ ʢʣʽʪʠʥʘ ʤʦʞʝ ʜʦʙʫʜʫʚʘʪʠ ʣʠʰʝ ʛʽʧʦʪʝʢʫ, ʘ ʦʪʨʠʤʘʥʘ ʚ ʩʧʘʜʦʢ ʩʪʫʣʢʘ ʧʘʥʮʠʨʘ ʟʘʚʞʜʠ 

ʻ ʝʧʽʪʝʢʦʶ. ɼʽʘʪʦʤʦʚʠʤ ʚʦʜʦʨʦʩʪʷʤ ʭʘʨʘʢʪʝʨʥʠʡ ʩʪʘʪʝʚʠʡ ʧʨʦʮʝʩ ï ʟʠʛʦʛʘʤʽʷ. 
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ʇʨʠ ʮʴʦʤʫ ʜʚʽ ʜʨʽʙʥʽ ʢʣʽʪʠʥʠ ʟʙʣʠʞʫʶʪʴʩʷ, ʩʪʫʣʢʠ ʧʘʥʮʠʨʘ ʨʦʟʢʨʠʚʘʶʪʴʩʷ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʝʜʫʢʮʽʡʥʠʡ ʧʦʜʽʣ ʷʜʝʨ ʦʙʦʭ ʢʣʽʪʠʥ. ɯʟ ʯʦʪʠʨʴʦʭ ʛʘʧʣʦʾʜʥʠʭ ʛʝʪʝʨʦʪʘʣʽʯʥʠʭ 

ʷʜʝʨ, ʫʪʚʦʨʝʥʠʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʝʡʦʟʫ, ʪʨʠ ʚ ʢʦʞʥʽʡ ʢʣʽʪʠʥʽ ʜʝʛʝʥʝʨʫʶʪʴ, ʘ ʟʘʣʠʰʘʶʪʴʩʷ ʧʦ 

ʦʜʥʦʤʫ (+ ʚ ʦʜʥʽʡ ʢʣʽʪʠʥʽ, ï ʚ ʜʨʫʛʽʡ). ɺʽʜʙʫʚʘʻʪʴʩʷ ʟʣʠʪʪʷ ʚʤʽʩʪʫ ʜʚʦʭ ʢʣʽʪʠʥ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʟʠʛʦʪʠ. ɿʠʛʦʪʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʩʧʦʨʫ ʨʦʩʪʫ (ʘʫʢʩʦʩʧʦʨʫ), ʚʽʜʥʦʚʣʶʻ ʨʦʟʤʽʨʠ ʢʣʽʪʠʥʠ ʽ 

ʚʦʜʦʨʽʩʪʴ ʚʩʪʫʧʘʻ ʫ ʥʦʚʠʡ ʮʠʢʣ ʨʦʟʚʠʪʢʫ (ʨʠʩ. 4.) ʪʘ ʮʠʢʣ ʨʦʟʚʠʪʢʫ ʥʘ ʧʨʠʢʣʘʜʽ 

(Lithodesmium sp.) (ʨʠʩ. 4, ʘ). 

 
ʈʠʩ. 3. ʇʨʝʜʩʪʘʚʥʠʢʠ ʜʽʘʪʦʤʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ (Diatomea): ʧʝʥʘʪʥʽï  ʧʣʝʚʨʦʩʠʛʤʘ (ʈleurosygʪʘ), 

ʧʽʥʫʣʷʨʽʷ (Pinularʽʘ), ʥʘʚʽʢʫʣʘ (Navicula), ); ʩʠʥʝʜʨʘ (Synedrʘ), ʮʝʥʪʨʠʯʥʽ ï ʮʠʢʣʦʪʝʣʘ (ʉʫclotellʘʤʝʨʠʜʽʦʥ 

(ʄʝridion). 

 

 
ʈʠʩ. 4. ʈʦʟʤʥʦʞʝʥʥʷ ʜʽʘʪʦʤʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ (Diatomophyta): 1 ï ʩʭʝʤʘ ʩʪʘʪʝʚʦʛʦ ʧʨʦʮʝʩʫ ʫ 

ʮʠʤʙʝʣʠ (ʉʫʪbʝllʘ): ʘ ï ʜʚʽ ʟʙʣʠʞʝʥʽ ʢʣʽʪʠʥʠ; ʙ, ʚ ï ʨʝʜʫʢʮʽʡʥʠʡ ʧʦʜʽʣ ʷʜʝʨ; ʛ, ʜ ï ʫʪʚʦʨʝʥʥʷ ʛʘʤʝʪ ʽ ʫʪʚʦʨʝʥʥʷ 

ʟʠʛʦʪ; ʝ, ʞ ï ʘʫʢʩʦʩʧʦʨʠ. 2 ï ʩʭʝʤʘ ʩʪʘʪʝʚʦʛʦ ʧʨʦʮʝʩʫ ʫ ʤʝʣʦʟʽʨʠ (ʄʝlosirʘ): ʘ-ʞ ï ʨʝʜʫʢʮʽʡʥʠʡ ʧʦʜʽʣ ʫ ʞʽʥʦʯʽʡ 

ʢʣʽʪʠʥʽ, ʟʘʧʣʽʜʥʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʘʫʢʩʦʩʧʦʨʠ; ʤ-ʽ ï ʨʦʟʚʠʪʦʢ ʽ ʚʠʭʽʜ ʩʧʝʨʤʘʪʦʟʦʾʜʽʚ; 3 ï ʚʝʛʝʪʘʪʠʚʥʠʡ ʧʦʜʽʣ 

ʢʣʽʪʠʥʠ ʫ ʧʽʥʫʣʷʨʽʾ. 
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ʈʠʩ. 4, ʘ. ʉʭʝʤʘ ʮʠʢʣʫ ʨʦʟʚʠʪʢʫ ʛʘʧʣʦʙʽʦʪʠʯʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʚʦʜʦʨʦʩʪʽ 

(Lithodesmium sp.) ʟ ʨʦʜʠʥʠ Lithodesmiaceae Round. ʇʨʘʚʦʨʫʯ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ, 

ʟʙʽʣʴʰʝʥʦ (50 mm). 

 

ɺʽʜʜʽʣ ɾʦʚʪʦ-ʟʝʣʝʥʽ ʚʦʜʦʨʦʩʪʽ (Xantophytʘ). ɾʦʚʪʦ-ʟʝʣʝʥʽ ʚʦʜʦʨʦʩʪʽ ʞʠʚʫʪʴ ʫ 

ʧʨʽʩʥʽʡ ʽ ʩʦʣʦʥʽʡ ʚʦʜʽ, ʜʝʷʢʽ ʟ ʥʠʭ ʥʘ ʢʘʤʽʥʥʽ, ˇʨʫʥʪʽ ʽ ʪ.ʜ. ɾʠʪʪʻʚʽ ʬʦʨʤʠ: ʦʜʥʦʢʣʽʪʠʥʥʽ, 

ʢʦʣʦʥʽʘʣʴʥʽ ʪʘ ʙʘʛʘʪʦʢʣʽʪʠʥʥʽ. ʉʝʨʝʜ ʥʠʭ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʷʢ ʧʣʘʥʢʪʦʥʥʽ, ʪʘʢ ʽ ʙʝʥʪʦʩʥʽ. 

ʂʣʽʪʠʥʠ ʟʦʚʥʽ ʧʦʢʨʠʪʽ ʮʝʣʶʣʦʟʥʦʶ ʦʙʦʣʦʥʢʦʶ, ʧʽʜ ʷʢʦʶ ʟʥʘʭʦʜʠʪʴʩʷ ʮʠʪʦʧʣʘʟʤʘ, ʷʜʨʦ 

(ʫ ʥʝʩʝʧʪʦʚʘʥʠʭ ʬʦʨʤ ï ʙʘʛʘʪʦ ʷʜʝʨ), ʭʨʦʤʘʪʦʬʦʨ, ʱʦ ʤʽʩʪʠʪʴ ʢʨʽʤ ʧʽʛʤʝʥʪʫ ʭʣʦʨʦʬʽʣʫ ʱʝ ʡ 

ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʢʘʨʦʪʠʥʦʾʜʽʚ, ʽ ʪʦʤʫ ʟʘʙʘʨʚʣʝʥʥʷ ʫ ʮʠʭ ʚʦʜʦʨʦʩʪʝʡ ʞʦʚʪʦ-ʟʝʣʝʥʝ. 

ʈʦʟʤʥʦʞʝʥʥʷ ʚʝʛʝʪʘʪʠʚʥʝ, ʥʝʩʪʘʪʝʚʝ ʽ ʩʪʘʪʝʚʝ. ɺʝʛʝʪʘʪʠʚʥʝ ʨʦʟʤʥʦʞʝʥʥʷ ʽ 

ʦʜʥʦʢʣʽʪʠʥʥʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʜʽʣʦʤ ʢʣʽʪʠʥʠ, ʘ ʫ ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ï 

ʯʘʩʪʠʥʘʤʠ ʪʘʣʦʤʫ. ʇʨʠ ʥʝʩʪʘʪʝʚʦʤʫ ʨʦʟʤʥʦʞʝʥʥʽ ʫʪʚʦʨʶʶʪʴʩʷ ʜʚʦ- ʘʙʦ ʙʘʛʘʪʦʜʞʛʫʪʠʢʦʚ ̔

ʟʦʦʩʧʦʨʠ. ʉʪʘʪʝʚʠʡ ʧʨʦʮʝʩ ʽʟʦʛʘʤʥʠʡ, ʨʽʜʢʦ ʦʦʛʘʤʥʠʡ. ʇʨʝʜʩʪʘʚʥʠʢʦʤ ʞʦʚʪʦ-ʟʝʣʝʥʠʭ 

ʚʦʜʦʨʦʩʪʝʡ ʻ ʚʦʰʝʨʽʷ. 

ɺʠʛʦʪʦʚʠʪʠ ʪʠʤʯʘʩʦʚʠʡ ʧʨʝʧʘʨʘʪ, ʨʦʟʛʣʷʥʫʪʠ ʚʦʰʝʨʽʶ. ʅʘ ʛʦʪʦʚʦʤʫ ʧʨʝʧʘʨʘʪ 

ʨʦʟʛʣʷʥʫʪʠ ʦʦʛʦʥʽʡ ʽ ʘʥʪʝʨʠʜʽʡ. 

ɺʦʰʝʨʽʷ (Vaucher̔ ʘ) ï ʙʝʥʪʦʩʥʘ ʦʜʥʦʢʣʽʪʠʥʥʘ ʚʦʜʦʨʽʩʪʴ. ʊʘʣʦʤ ʜʠʭʦʪʦʤʽʯʥʦ 

ʨʦʟʛʘʣʫʞʝʥʠʡ, ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʠʡ, ʘʣʝ ʥʝ ʤʘʻ ʧʝʨʝʛʦʨʦʜʦʢ, ʨʠʟʦʾʜʠ ʣʦʧʘʪʦʧʦʜʽʙʥʠʡ. 

ʇʝʨʝʛʦʨʦʜʢʠ ʥʘ ʪʘʣʦʤʽ ʫʪʚʦʨʶʶʪʴʩʷ ʣʠʰʝ ʧʨʠ ʧʦʰʢʦʜʞʝʥʥʽ, ʫʪʚʦʨʝʥʥʽ ʩʧʦʨʘʥʛʽʾʚ ʩʪʘʪʝʚʠʭ 

ʦʨʛʘʥʽʚ. ɿʦʚʥʽ ʢʣʽʪʠʥʘ ʤʘʻ ʦʙʦʣʦʥʢʫ, ʧʽʜ ʷʢʦʶ ʟʥʘʭʦʜʠʪʴʩʷ ʮʠʪʦʧʣʘʟʤʘ, ʙʘʛʘʪʦ ʷʜʝʨ ʪʘ 

ʟʝʨʥʠʩʪʠʭ ʭʨʦʤʘʪʦʬʦʨʽʚ ʟ ʧʽʨʝʥʦʾʜʘʤʠ ʘʙʦ ʙʝʟ ʥʠʭ. ʈʦʟʤʥʦʞʫʻʪʴʩʷ ʚʦʰʝʨʽʷ ʥʝʩʪʘʪʝʚʦ ʽ 

ʩʪʘʪʝʚʦ (ʨʠʩ. 5.). 

ʅʝʩʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʦʦʩʧʦʨʘʤʠ ʘʙʦ ʘʧʣʘʥʦʩʧʦʨʘʤʠ. ɿʘʢʽʥʯʝʥʥʷ 

ʨʦʟʛʘʣʫʞʝʥʴ ʪʘʣʦʤʫ ʚʽʜʯʣʝʥʦʚʫʶʪʴʩʷ ʧʝʨʝʛʦʨʦʜʢʘʤʠ ʽ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʫ ʟʦʦʩʧʦʨʘʥʛʽʾ. 
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ɺ ʢʦʞʥʦʤʫ ʟʦʦʩʧʦʨʘʥʛʽʾ ʬʦʨʤʫʻʪʴʩʷ ʦʜʥʘ ʟʦʦʩʧʦʨʘ. ɺʦʥʘ ʙʘʛʘʪʦʷʜʝʨʥʘ ʽ ʢʦʞʥʦʤʫ ʷʜʨʫ 

ʚʽʜʧʦʚʽʜʘʻ ʧʘʨʘ ʜʞʛʫʪʠʢʽʚ. ʅʘ ʢʦʨʦʪʢʠʭ ʨʦʟʛʘʣʫʞʝʥʥʷʭ ʫʪʚʦʨʶʻʪʴʩʷ ʥʝ ʟʦʦʩʧʦʨʘ, ʘ 

ʘʧʣʘʥʦʩʧʦʨʘ (ʙʝʟ ʜʞʛʫʪʠʢʽʚ).  

ɿʦʦʩʧʦʨʘ ʘʙʦ ʘʧʣʘʥʦʩʧʦʨʘ ʧʦʢʠʜʘʻ ʩʧʦʨʘʥʛʽʡ ʽ ʯʝʨʝʟ ʜʝʷʢʠʡ ʯʘʩ ʧʨʦʨʦʩʪʘʻ ʚ ʥʦʚʫ 

ʨʦʩʣʠʥʫ. ʉʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ ï ʦʦʛʘʤʽʷ. ʅʘ ʨʦʟʛʘʣʫʞʝʥʥʷʭ ʪʘʣʦʤʫ ʧʦʨʫʯ ʬʦʨʤʫʶʪʴʩʷ 

ʘʥʪʝʨʠʜʽʡ ʽ ʦʦʛʦʥʽʡ. ɸʥʪʝʨʠʜʽʡ ï ʦʜʥʦʢʣʽʪʠʥʥʠʡ ʚʠʨʽʩʪ, ʟʘʛʥʫʪʠʡ ʫ ʚʠʛʣʷʜʽ ʨʦʛʫ. ɺ ʤʽʩʮʽ 

ʧʝʨʝʛʠʥʫ ʫʪʚʦʨʶʻʪʴʩʷ ʧʝʨʝʛʦʨʦʜʢʘ. ɺ ʘʥʪʝʨʠʜʽʾ ʜʦʟʨʽʚʘʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʚʦʜʞʛʫʪʠʢʦʚʠʭ 

ʩʧʝʨʤʘʪʦʟʦʾʜʽʚ. ʆʦʛʦʥʽʡ ï ʢʫʣʷʩʪʠʡ ʦʜʥʦʢʣʽʪʠʥʥʠʡ ʚʠʨʽʩʪ, ʚ ʷʢʦʤʫ ʜʦʟʨʽʚʘʻ ʦʜʥʘ 

ʷʡʮʝʢʣʽʪʠʥʘ. ʇʽʩʣʷ ʜʦʟʨʽʚʘʥʥʷ ʩʧʝʨʤʘʪʦʟʦʾʜʠ ʚʠʭʦʜʷʪʴ ʫ ʚʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʟʘʧʣʽʜʥʶʶʪʴ 

ʷʡʮʝʢʣʽʪʠʥʠ, ʫʪʚʦʨʶʶʯʠ ʟʠʛʦʪʠ.  

 
ʈʠʩ. 5. ʉʭʝʤʘ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʦʰʝʨʽʾ (Vaucheria) (ʣʽʚʦʨʫʯ): ʘ ï ʥʝʩʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ;  

ʙ ï ʩʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ; ʄ ï ʤʝʡʦʟ; 1 ï ʩʠʬʦʥʘʣʴʥʠʡ ʪʘʣʦʤ; 2 ï ʟʦʦʩʧʦʨʘʥʛʽʡ; 3 ï ʚʠʭʽʜ ʟʦʦʩʧʦʨʠ;  

4 ï ʟʦʦʩʧʦʨʘ; 5 ï ʧʨʦʨʦʩʪʘʥʥʷ ʟʦʦʩʧʦʨʠ; 6 ï ʘʥʪʝʨʠʜʽʡ; 7 ï ʦʦʛʦʥʽʡ; 8 ï ʩʧʝʨʤʘʪʦʟʦʾʜ; 9 ï ʷʡʮʝʢʣʽʪʠʥʘ;  

10 ï ʟʠʛʦʪʘ. ʇʨʘʚʦʨʫʯ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ. 

 

ɿʠʛʦʪʘ ʩʧʦʯʘʪʢʫ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʦʦʩʧʦʨʫ, (ʧʦʢʨʠʚʘʻʪʴʩʷ ʱʽʣʴʥʦʶ ʦʙʦʣʦʥʢʦʶ), 

ʧʝʨʝʙʫʚʘʻ ʜʝʷʢʠʡ ʯʘʩ ʚ ʩʪʘʥʽ ʩʧʦʢʦʶ, ʘ ʧʦʪʽʤ ʧʨʦʨʦʩʪʘʻ ʚ ʥʦʚʫ ʨʦʩʣʠʥʫ. ɼʣʷ ʚʦʰʝʨʽʾ 

ʭʘʨʘʢʪʝʨʥʠʡ ʛʝʪʝʨʦʪʘʣʽʟʤ, ʪʦʙʪʦ ʘʥʪʝʨʠʜʽʡ ʽ ʦʦʛʦʥʽʡ ʥʘ ʦʜʥʽʡ ʨʦʩʣʠʥʽ ʜʦʟʨʽʚʘʶʪʴ ʥʝ 

ʦʜʥʦʯʘʩʥʦ, ʪʦʤʫ ʟʘʧʣʽʜʥʝʥʥʷ ʤʦʞʣʠʚʝ ʣʠʰʝ ʤʽʞ ʨʽʟʥʠʤʠ ʪʘʣʦʤʘʤʠ. 

ɺʽʜʜʽʣ ɿʝʣʝʥʽ ʚʦʜʦʨʦʩʪʽ (ʉhlorophyta) ʦʙ'ʻʜʥʫʻ ʚʝʣʠʢʫ ʛʨʫʧʫ ʧʦʣʽʤʦʨʬʥʠʭ ʨʦʩʣʠʥʥʠʭ 

ʦʨʛʘʥʽʟʤʽʚ. ɾʠʪʪʻʚʽ ʬʦʨʤʠ ï ʦʜʥʦʢʣʽʪʠʥʥʽ, ʢʦʣʦʥʽʘʣʴʥʽ, ʥʠʪʯʘʩʪʽ ʪʘ ʙʘʛʘʪʦʢʣʽʪʠʥʥʽ ʽʟ 

ʩʝʧʪʦʚʘʥʠʤ ʽ ʥʝʩʝʧʪʦʚʘʥʠʤ ʪʘʣʦʤʦʤ ʽ ʩʢʣʘʜʥʦʶ ʟʦʚʥʽʰʥʴʦʶ ʜʠʬʝʨʝʥʮʽʘʮʽʻʶ. 

ʂʣʽʪʠʥʠ ʟʦʚʥʽ ʧʦʢʨʠʪʽ ʮʝʣʶʣʦʟʥʦʶ ʦʙʦʣʦʥʢʦʶ. ʋ ʯʘʩʪʠʥʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʫ ʩʢʣʘʜʽ 

ʦʙʦʣʦʥʢʠ ʤʽʩʪʠʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʝʢʪʠʥʦʚʠʭ ʨʝʯʦʚʠʥ, ʽ ʪʦʤʫ ʚʦʥʠ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ 

ʦʩʣʠʟʥʶʚʘʪʠʩʷ. ʇʽʜ ʦʙʦʣʦʥʢʦʶ ʚ ʧʦʩʪʽʡʥʦʤʫ ʰʘʨʽ ʨʦʟʤʽʱʝʥʘ ʮʠʪʦʧʣʘʟʤʘ, ʚ ʮʝʥʪʨʽ ï ʢʽʣʴʢʘ 

ʚʝʣʠʢʠʭ ʚʘʢʫʦʣʝʡ, ʷʜʨʦ (ʦʜʥʝ ʘʙʦ ʢʽʣʴʢʘ), ʭʨʦʤʘʪʦʬʦʨʠ ʟ ʧʽʨʝʥʦʾʜʘʤʠ. ʍʨʦʤʘʪʦʬʦʨʠ ʜʫʞʝ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘ ʬʦʨʤʦʶ: ʢʫʣʷʩʪʽ, ʜʠʩʢʦʧʦʜʽʙʥʽ, ʯʘʰʦʧʦʜʽʙʥʽ, ʩʪʨʽʯʢʦʧʦʜʽʙʥʽ, ʮʠʣʽʥʜʨʠʯʥʽ, 

ʧʣʘʩʪʠʥʯʘʩʪʽ ʡ ʪ.ʧ. ɼʣʷ ʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ ʭʘʨʘʢʪʝʨʥʽ ʧʽʛʤʝʥʪʠ: ʭʣʦʨʦʬʽʣ, ʢʩʘʥʪʦʬʽʣ, 

ʢʘʨʦʪʠʥ. ɿʘʧʘʩʥʘ ʧʦʞʠʚʥʘ ʨʝʯʦʚʠʥʘ ï ʢʨʦʭʤʘʣʴ. 

ʈʦʟʤʥʦʞʝʥʥʷ: ʚʝʛʝʪʘʪʠʚʥʝ, ʥʝʩʪʘʪʝʚʝ ʽ ʩʪʘʪʝʚʝ. ɺʝʛʝʪʘʪʠʚʥʝ ʨʦʟʤʥʦʞʝʥʥʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʜʽʣʦʤ ʢʣʽʪʠʥʠ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ, ʘʙʦ ʯʘʩʪʠʥʘʤʠ ʩʣʘʥʽ. 

ʇʨʠ ʥʝʩʪʘʪʝʚʦʤʫ ʨʦʟʤʥʦʞʝʥʥʽ ʫʪʚʦʨʶʶʪʴʩʷ ʟʦʦʩʧʦʨʠ ʘʙʦ ʘʧʣʘʥʦʩʧʦʨʠ. 

ʉʪʘʪʝʚʠʡ ʧʨʦʮʝʩ ʨʽʟʥʦʤʘʥʽʪʥʠʡ: ʽʟʦʛʘʤʽʷ, ʟʠʛʦʛʘʤʽʷ (ʢʦʥôʁ ʛʘʮʽʷ), ʛʝʪʝʨʦʛʘʤʽʷ ʽ 

ʦʦʛʘʤʽʷ. ʇʨʠ ʦʦʛʘʤʥʦʤʫ ʩʧʦʩʦʙʽ ʨʦʟʤʥʦʞʝʥʥʷ ʫʪʚʦʨʶʶʪʴʩʷ ʦʜʥʦʢʣʽʪʠʥʥʽ ʩʪʘʪʝʚʽ ʦʨʛʘʥʠ: 

ʘʥʪʝʨʠʜʽʡ ï ʯʦʣʦʚʽʯʠʡ (ǁ) ʽ ʦʦʛʦʥʽʡ ï ʞʽʥʦʯʠʡ (ǀ). 

ʇʨʝʜʩʪʘʚʥʠʢʘʤʠ ʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ ʻ ʭʣʦʨʦʢʦʢ, ʩʧʽʨʦʛʽʨʘ, ʢʣʘʜʦʬʦʨʘ. ʇʨʠʛʦʪʫʚʘʪʠ 

ʪʠʤʯʘʩʦʚʽ ʧʨʝʧʘʨʘʪʠ ʽ ʨʦʟʛʣʷʥʫʪʠ ʾʭ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ. 

ʂʣʘʜʦʬʦʨʘ (ʉladophorʘ) ï ʙʘʛʘʪʦʢʣʽʪʠʥʥʘ ʙʝʥʪʦʩʥʘ ʚʦʜʦʨʽʩʪʴ ʟ ʜʠʭʦʪʦʤʽʯʥʦ 
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ʨʦʟʛʘʣʫʞʝʥʠʤ ʪʘʣʦʤʦʤ, ʱʦ ʞʠʚʝ ʫ ʧʨʽʩʥʽʡ ʽ ʩʦʣʦʥʽʡ ʚʦʜʽ (ʨʠʩ. 6). ʂʣʽʪʠʥʠ ʪʘʣʦʤʫ ʚʝʣʠʢʽ, 

ʮʠʣʽʥʜʨʠʯʥʽ ʟ ʪʦʚʩʪʦʶ ʦʙʦʣʦʥʢʦʶ, ʱʦ ʥʝ ʦʩʣʠʟʥʶʻʪʴʩʷ, ʮʠʪʦʧʣʘʟʤʦʶ, ʮʠʣʽʥʜʨʠʯʥʠʤ 

ʩʽʪʯʘʩʪʠʤ ʭʨʦʤʘʪʦʬʦʨʦʤ, ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʧʽʨʝʥʦʾʜʽʚ ʪʘ ʙʘʛʘʪʴʤʘ ʷʜʨʘʤʠ. ɺ ʧʨʦʮʝʩʽ 

ʚʝʛʝʪʘʮʽʾ ʯʘʩʪʠʥʠ ʪʘʣʦʤʫ ʚʽʜʣʘʤʫʶʪʴʩʷ ʽ ʥʘʛʨʦʤʘʜʞʫʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʚʦʜʠ. 

ʈʦʟʤʥʦʞʝʥʥʷ ʚʝʛʝʪʘʪʠʚʥʝ, ʥʝʩʪʘʪʝʚʝ ʽ ʩʪʘʪʝʚʝ. ɺʝʛʝʪʘʪʠʚʥʝ ʨʦʟʤʥʦʞʝʥʥʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʘʩʪʠʥʘʤʠ ʪʘʣʦʤʫ. ʉʪʘʪʝʚʝ ʽ ʥʝʩʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ ʯʝʨʛʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ, 

ʫʪʚʦʨʶʶʯʠ ʮʠʢʣ ʨʦʟʚʠʪʢʫ. ʅʝʩʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʥʝʩʪʘʪʝʚʦʤʫ ʧʦʢʦʣʽʥʥʽ ï 

ʩʧʦʨʦʬʽʪʽ, ʘ ʩʪʘʪʝʚʝ ï ʥʘ ʛʘʤʝʪʦʬʽʪʽ. ʉʧʦʨʦʬʽʪ ʽ ʛʘʤʝʪʦʬʽʪ ʨʦʟʚʠʥʝʥʽ ʦʜʥʘʢʦʚʦ.  

 
ʈʠʩ. 6. ɹʫʜʦʚʘ ʪʘʣʦʤʫ ʪʘ ʨʦʟʤʥʦʞʝʥʥʷ ʢʣʘʜʦʬʦʨʠ (ʉladophorʘ):  ʘ ï ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʪʘʣʦʤʫ;  

1 ï ʙʫʜʦʚʘ ʢʣʽʪʠʥʠ; 2 ï ʥʠʪʢʘ ʽʟ ʟʦʦʩʧʦʨʘʥʛʽʷʤʠ; 3 ï ʩʽʪʯʘʩʪʠʡ ʭʨʦʤʘʪʦʬʦʨ; 4 ï ʧʽʨʝʥʦʾʜʠ; ʙ ï ʩʭʝʤʘ ʩʪʘʪʝʚʦʛʦ 

ʧʨʦʮʝʩʫ: 5 ï ʟʠʛʦʪʘ; 6 ï ʽʟʦʛʘʤʽʷ; 7 ï ʫʪʚʦʨʝʥʥʷ ʟʦʦʩʧʦʨ. 

 

ʅʘ ʩʧʦʨʦʬʽʪʽ ʫʪʚʦʨʶʶʪʴʩʷ ʯʦʪʠʨʠʜʞʛʫʪʠʢʦʚʽ ʟʦʦʩʧʦʨʠ ʚ ʟʦʦʩʧʦʨʘʥʛʽʷʭ, ʷʢʽ ʥʝ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʚʝʛʝʪʘʪʠʚʥʠʭ ʢʣʽʪʠʥ. ʉʪʘʪʝʚʠʡ ʧʨʦʮʝʩ ʽʟʦʛʘʤʥʠʡ ʘʙʦ ʛʝʪʝʨʦʛʘʤʥʠʡ. ɻʘʤʝʪʠ 

ʬʦʨʤʫʶʪʴʩʷ ʥʘ ʛʘʤʝʪʦʬʽʪʽ. ɻʘʤʝʪʘʥʛʽʷʤʠ ʩʣʫʞʘʪʴ ʢʣʽʪʠʥʠ, ʱʦ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 

ʚʝʛʝʪʘʪʠʚʥʠʭ. ɻʘʤʝʪʠ ʜʚʦʜʞʛʫʪʠʢʦʚʽ, ʤʝʥʰʽ ʟʘ ʨʦʟʤʽʨʘʤʠ, ʥʽʞ ʟʦʦʩʧʦʨʠ. ʈʝʜʫʢʮʽʡʥʠʡ ʧʦʜʽʣ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʫʪʚʦʨʝʥʥʽ ʟʦʦʩʧʦʨ. 

ɺ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʢʣʘʜʦʬʦʨʠ ʩʪʘʪʝʚʝ ʽ ʥʝʩʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʜʥʽʡ 

ʨʦʩʣʠʥʽ. ʈʦʩʣʠʥʘ ʜʠʧʣʦʾʜʥʘ ʽ ʨʝʜʫʢʮʽʡʥʠʡ ʧʦʜʽʣ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʫʪʚʦʨʝʥʥʽ ʛʘʤʝʪ, ʟʦʦʩʧʦʨʠ 

ʧʨʠ ʮʴʦʤʫ ʜʠʧʣʦʾʜʥʽ. ɻʘʧʣʦʾʜʥʽ ʚ ʮʠʢʣʽ ʨʦʟʚʠʪʢʫ ʣʠʰʝ ʛʘʤʝʪʠ. 

ʉʧʽʨʦʛʽʨʘ (Spirogirʘ) ï ʙʘʛʘʪʦʢʣʽʪʠʥʥʘ, ʥʠʪʯʘʩʪʘ, ʧʣʘʥʢʪʦʥʥʘ ʚʦʜʦʨʽʩʪʴ ʧʨʽʩʥʠʭ 

ʚʦʜʦʡʤ ʽ ʾʾ ʮʠʢʣ ʨʦʟʚʠʪʢʫ (ʨʠʩ. 7.).  

ʈʦʟʤʥʦʞʝʥʥʷ ʚʝʛʝʪʘʪʠʚʥʝ ʽ ʩʪʘʪʝʚʝ. ɺʝʛʝʪʘʪʠʚʥʦ ʚʦʜʦʨʽʩʪʴ ʨʦʟʤʥʦʞʫʻʪʴʩʷ ʯʘʩʪʠʥʘʾ 

ʪʘʣʦʤʫ. ʉʪʘʪʝʚʠʡ ʧʨʦʮʝʩ ï ʟʠʛʦʛʘʤʽʷ (ʢʦʥôʁ ʛʘʮʽʷ). ʉʧʽʨʦʛʽʨʘ ʧʨʦʚʦʜʠʪʴ ʞʠʪʪʻʚʠʡ ʮʠʢʭ 

ʛʘʧʣʦʾʜʥʦʤʫ ʩʪʘʥʽ, ʪʦʤʫ ʬʽʟʽʦʣʦʛʽʯʥʦ ʨʽʟʥʽ (ʛʝʪʝʨʦʪʘʣʽʯʥʽ) ʨʦʩʣʠʥʠ ʟʙʣʠʞʘʶʪʴʩʷ, + ʽ ï 

ʢʣʽʪʠʥʠ ʫʪʚʦʨʶʶʪʴ ʥʘʟʫʩʪʨʽʯ ʦʜʥʘ ʦʜʥʽʡ ʚʠʨʦʩʪʠ. ɺʠʨʦʩʪʠ ʟô̒ ʜʥʫʶʪʴʩʷ ʽ ʚʤʽʩʪ ʢʣʽʪʠʥ 

ʟʣʠʚʘʻʪʴʩʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʟʠʛʦʪʠ. ɿʠʛʦʪʘ ʟʠʤʫʻ, ʘ ʚʝʩʥʦʶ ʧʨʦʨʦʩʪʘʻ ʚ ʥʦʚʫ ʩʧʽʨʦʛʽʨʫ ʧʽʩʣʷ 

ʨʝʜʫʢʮʽʡʥʦʛʦ ʧʦʜʽʣʫ ʷʜʨʘ. ʂʦʥôʁ ʛʘʮʽʷ ʙʫʚʘʻ ʜʨʘʙʠʥʯʘʩʪʘ ʽ ʙʽʯʥʘ. 

ɺʽʜʜʽʣ ʍʘʨʦʚʽ ʚʦʜʦʨʦʩʪʽ (ʉharophyta). ʊʘʣʦʤ ʭʘʨʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʱʦ ʭʘʨʘʢʪʝʨʠ 

ʣʠʰʝ ʜʘʥʦʤʫ ʚʽʜʜʽʣʫ. ɺʽʥ ʨʦʟʯʣʝʥʦʚʘʥʠʡ ʥʘ ʨʠʟʦʾʜ, ʢʘʫʣʦʾʜ ʪʘ ʬʽʣʦʾʜ. ʈʽʩʪ ʪʘʣʦʤ; ʘʧʽʢʘʣʴʥʠʡ, 

ʟʘ ʨʘʭʫʥʦʢ ʧʦʜʽʣʫ ʚʝʨʭʽʚʢʦʚʦʾ ʢʣʽʪʠʥʠ ʪʘ ʽʥʪʝʨʢʘʣʷʨʥʠʡ. ʂʣʽʪʠʥʠ ʪʘʣʦʤʫ ʚʢʨʠʪʽ ʪʦʚʩʪʦʶ 

ʦʙʦʣʦʥʢʦʶ, ʯʘʩʪʦ ʤʽʥʝʨʘʣʽʟʦʚʘʥʦʶ ʩʦʣʷʤʠ ʟʘʣʽʟʘ ʘʙʦ ʢʘʣʴʮʽʶ. ʂʣʽʪʠʥʽ ʦʜʥʦ- ʘʙʦ 

ʙʘʛʘʪʦʷʜʝʨʥʽ, ʭʣʦʨʦʧʣʘʩʪʠ ʟʝʨʥʠʩʪʽ ʙʝʟ ʧʽʨʝʥʦʾʜʽʚ. ɿʘʧʘʩʥʘ ʧʦʞʠʚʥʘ ʨʝʯʦʚʠʥʘ ï ʢʨʦʭʤʘʣʴ. 

ʊʘʣʦʤ ʭʘʨʦʚʠʭ ʤʘʻ ʩʢʣʘʜʥʫ ʘʥʘʪʦʤʽʯʥʫ ʙʫʜʦʚʫ. ʄʽʞʚʫʟʣʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʽʻʾ ʚʝʣʠʢʦʾ 

ʜʦʚʛʦʾ ʢʣʽʪʠʥʠ ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ, ʷʢʘ ʟʦʚʥʽ ʚʢʨʠʪʘ ʰʘʨʦʤ ʜʨʽʙʥʠʭ ʢʦʨʦʚʠʭ ʢʣʽʪʠʥ. ɺʫʟʦʣ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ 8 ʢʦʨʦʪʢʠʭ ʢʣʽʪʠʥ, ʟ ʥʠʭ ʜʚʽ ʮʝʥʪʨʘʣʴʥʽ, ʘ ʰʽʩʪʴ ʧʝʨʠʬʝʨʠʯʥʠʭ, ʷʢʽ, ʜʽʣʷʯʠʩʴ, 

ʫʪʚʦʨʶʶʪʴ ʙʽʯʥʽ ʨʦʟʛʘʣʫʞʝʥʥʷ ʪʘʣʦʤʫ. 
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ʈʠʩ. 7. ɹʫʜʦʚʘ ʪʘ ʮʠʢʣ ʨʦʟʚʠʪʢʫ ʩʧʽʨʦʛʽʨʠ (Spirogirʘ) ʧʦʨʷʜʢʫ ʟʠʛʥʝʤʦʚʽ (Zygnematales: 
1 ï ʯʘʩʪʠʥʘ ʪʘʣʦʤʫ; 2-3 ï ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʢʦʥôʶʛʘʮʽʾ; 4-5 ï ʟʠʛʦʪʘ (ʟʠʛʦʩʧʦʨʘ); 6-7 ï ʤʝʡʦʟ ʟʠʛʦʪʠ ʽ ʚʽʜʤʠʨʘʥʥʷ 

ʪʨʴʦʭ ʛʘʧʣʦʾʜʥʠʭ ʷʜʝʨ; 8 ï ʧʨʦʨʦʩʪʘʥʥʷ ʟʠʛʦʪʠ; 9 ï ʢʣʽʪʠʥʥʘ ʦʙʦʣʦʥʢʘ; 10 ï ʮʠʪʦʧʣʘʟʤʘ; 11 ï ʷʜʨʦ;  

12 ï ʭʨʦʤʘʪʦʬʦʨ; 13 ï ʧʽʨʝʥʦʾʜ; 14 ï ʚʘʢʫʦʣʷ. 

 

ʈʽʜ ʍʘʨʘ (ʉhara) ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʧʨʽʩʥʠʭ ʚʦʜʦʡʤʘʭ. ʍʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʢʦʨʠ 

ʥʘ çʣʠʩʪʢʘʭè ʽ çʩʪʝʙʣʘʭè. ʂʨʽʤ çʣʠʩʪʢʽʚè ʻ ʱʝ ʚʠʨʦʩʪʠ, ʧʦʜʽʙʥʽ ʜʦ ʧʨʠʣʠʩʪʢʽʚ. 

ʍʘʨʘ ʣʘʤʢʘ (ʉhara fragilis) ï ʙʘʛʘʪʦʢʣʽʪʠʥʥʘ ʙʝʥʪʥʦʩʥʘ, ʚʠʩʦʢʦʦʨʛʘʥʽʟʦʚʘʥʘ 

ʚʦʜʦʨʽʩʪʴ ʧʨʽʩʥʠʭ ʚʦʜʦʡʤ. ʊʘʣʦʤ ʤʘʻ ʧʝʨʚʠʥʥʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʥʘ ʪʢʘʥʠʥʠ ʪʘ ʦʨʛʘʥʠ. 

ʅʘ ʪʘʣʦʤʽ ʨʦʟʨʽʟʥʷʶʪʴ ʙʘʛʘʪʦʢʣʽʪʠʥʥʽ ʨʠʟʦʾʜʠ, ʱʦ ʩʣʫʞʘʪʴ ʜʣʷ ʧʨʠʢʨʽʧʣʝʥʥʷ. ʅʘ ʥʠʭ 

ʨʦʟʚʠʥʝʥʽ ʙʫʣʴʙʦʯʢʠ ʽʟ ʟʘʧʘʩʥʠʤʠ ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ʅʘ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ çʩʪʝʙʣʘè 

ʨʦʟʨʽʟʥʷʶʪʴ çʚʫʟʣʠè ʪʘ çʤʽʞʚʫʟʣʷè, ʚʽʜ ʷʢʠʭ ʚʽʜʭʦʜʷʪʴ ʤʫʪʦʚʢʠ ʽʟ 6-8 çʣʠʩʪʢʽʚè. ʊʘʣʦʤ ʜʦʙʨʝ 

ʨʦʟʛʘʣʫʞʝʥʠʡ. ʂʣʽʪʠʥʠ ʟʦʚʥʽ ʧʦʢʨʠʪʽ ʪʦʚʩʪʦʶ ʦʙʦʣʦʥʢʦʶ, ʱʦ ʟ ʯʘʩʦʤ ʽʥʢʨʫʩʪʫʻʪʴʩʷ ʚʘʧʥʦʤ, 

ʪʦʤʫ ʭʘʨʘ ʧʦʤôʷʢʰʫʻ ʚʦʜʫ. ʇʽʜ ʦʙʦʣʦʥʢʦʶ ʤʽʩʪʷʪʴʩʷ ʮʠʪʦʧʣʘʟʤʘ, ʟʝʨʥʠʩʪʽ ʭʨʦʤʘʪʦʬʦʨʠ ʙʝʟ 

ʧʽʨʝʥʦʾʜʽʚ, ʷʜʨʦ ʽ ʚʘʢʫʦʣʷ. 

ʈʦʟʤʥʦʞʝʥʥʷ ʚʝʛʝʪʘʪʠʚʥʝ ʽ ʩʪʘʪʝʚʝ. ɺʝʛʝʪʘʪʠʚʥʝ ʨʦʟʤʥʦʞʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʯʘʩʪʠʥʘʤʠ ʪʘʣʦʤʫ ʘʙʦ ʨʦʟʛʘʣʫʞʝʥʥʷʤʠ, ʱʦ ʚʽʜʨʦʩʪʘʶʪʴ ʚʽʜ çʙʫʣʴʙʦʯʦʢè ʥʘ ʨʠʟʦʾʜʘʭ (ʨʠʩ. 8).  

ʂʣʽʪʠʥʠ ʮʠʣʽʥʜʨʠʯʥʽ, ʟʦʚʥʽ ʧʦʢʨʠʪʽ ʦʙʦʣʦʥʢʦʶ, ʱʦ ʤʽʩʪʠʪʴ ʧʝʢʪʠʥʦʚʽ ʨʝʯʦʚʠʥʠ ʪʘ 

ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʦʩʣʠʟʥʶʚʘʪʠʩʷ. ʇʽʜ ʦʙʦʣʦʥʢʦʶ ʟʥʘʭʦʜʠʪʴʩʷ ʮʠʪʦʧʣʘʟʤʘ, ʚʘʢʫʦʣʽ, ʷʜʨʦ 

ʢʽʣʴʢʘ ʩʧʽʨʘʣʴʥʦ ʟʘʢʨʫʯʝʥʠʭ ʩʪʨʽʯʢʦʧʦʜʽʙʥʠʭ ʭʨʦʤʘʪʦʬʦʨʽʚ ʟ ʙʘʛʘʪʴʤʘ ʧʽʨʝʥʦʾʜʘʤʠ. 

ʉʪʘʪʝʚʠʡ ʧʨʦʮʝʩ ʦʦʛʘʤʥʠʡ. ʋ ʚʫʟʣʘʭ ʙʦʢʦʚʠʭ ʨʦʟʛʘʣʫʞʝʥʴ ʪʘʣʦʤʫ ʫʪʚʦʨʶʶʪʴʩʷ 

ʩʪʘʪʝʚʽ ʦʨʛʘʥʠ. ɾʽʥʦʯʠʡ ʩʪʘʪʝʚʠʡ ʦʨʛʘʥ ï ʦʦʛʦʥʽʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧô̫ʪʠ ʩʧʽʨʘʣʴʥʦ ʟʘʢʨʫʯʝʥʠʭ 

ʢʣʽʪʠʥ, ʷʢʽ ʥʘ ʚʝʨʭʽʚʮʽ ʫʪʚʦʨʶʶʪʴ ʢʦʨʦʥʢʫ. ʋ ʢʦʨʦʥʮʽ ʦʦʛʦʥʽʷ ʻ ʦʪʚʽʨ, ʯʝʨʝʟ ʷʢʠʡ ʧʨʦʥʠʢʘʶʪʴ 

ʩʧʝʨʤʘʪʦʟʦʾʜʠ, ʘ ʚ ʩʝʨʝʜʠʥʽ ï ʷʡʮʝʢʣʽʪʠʥʘ ʥʘ ʢʦʨʦʪʢʽʡ ʥʽʞʮʽ. ʏʦʣʦʚʽʯʠʡ ʦʨʛʘʥ ʩʪʘʪʝʚʦʛʦ 

ʨʦʟʤʥʦʞʝʥʥʷ ï ʘʥʪʝʨʠʜʽʡ, ʨʦʟʤʽʱʝʥʠʡ ʚ ʪʦʤʫ ʞ çʚʫʟʣʽè ʥʠʞʯʝ ʘʨʭʝʛʦʥʽʷ. 
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ʈʠʩ. 8. ʆʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʪʘ ʨʦʟʤʥʦʞʝʥʥʷ ʭʘʨʠ ʣʘʤʢʦʾ (ʉhara fragilis): ʘ ï ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ 

ʨʦʩʣʠʥʠ ʽ ʣʽʚʦʨʫʯ; ʙ ï ʯʘʩʪʠʥʘ ʪʘʣʦʤʫ; 1 ï ʨʠʟʦʾʜʠ; 2 ï ʙʫʣʴʙʦʯʢʠ; 3 ï ʢʦʨʝʥʝʚʽ ʢʣʽʪʠʥʠ; 4 ï ʮʝʥʪʨʘʣʴʥʘ ʢʣʽʪʠʥʘ; 

5 ï ʣʠʩʪʦʯʢʠ; 6 ï ʢʦʨʦʥʢʘ; 7 ï ʦʦʛʦʥʽʡ; 8 ï ʢʦʨʦʚʽ ʥʠʪʢʠ, 9 ï ʷʡʮʝʢʣʽʪʠʥʘ; 10 ï ʘʥʪʝʨʠʜʽʡ. 

  

ɸʥʪʝʨʠʜʽʡ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʽ ʩʠʜʠʪʴ ʥʘ ʢʦʨʦʪʢʽʡ ʦʜʥʦʢʣʽʪʠʥʥʽʡ ʥʽʞʮʽ. ʉʢʣʘʜʘʻʪʴʩʷ 

ʘʥʪʝʨʠʜʽʡ ʽʟ ʦʙʦʣʦʥʢʠ, ʫʪʚʦʨʝʥʦʾ 8 ʱʠʪʢʘʤʠ (ʢʣʽʪʠʥʘʤʠ). ʂʦʞʥʠʡ ʱʠʪʦʢ ʟ ʚʥʫʪʨʽʰʥʴʦʾ 

ʩʪʦʨʦʥʠ ʥʝʩʝ ʦʜʥʦʢʣʽʪʠʥʥʫ ʮʠʣʽʥʜʨʠʯʥʫ ʨʫʢʦʷʪʢʫ. ʅʘ ʨʫʢʦʷʪʮʽ ʨʦʟʤʽʰʝʥʘ ʛʦʣʦʚʢʘ, ʚʽʜ ʷʢʦʾ 

ʚʽʜʭʦʜʠʪʴ 6-8 ʩʧʝʨʤʘʛʝʥʥʠʭ ʥʠʪʦʢ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʧʨʦʜʫʢʫʻ 200-300 ʩʧʽʨʘʣʴʥʦ ʟʘʢʨʫʯʝʥʠʭ 

ʩʧʝʨʤʘʪʦʟʦʾʜʽʚ. ʉʧʝʨʤʘʪʦʟʦʾʜʠ ʤʘʶʪʴ ʜʚʘ ʜʞʛʫʪʠʢʠ. ɺʦʥʠ ʚʠʭʦʜʷʪʴ ʚ ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ ʽ 

ʟʘʧʣʽʜʥʶʶʪʴ ʷʡʮʝʢʣʽʪʠʥʫ, ʫʪʚʦʨʶʶʯʠ ʟʠʛʦʪʫ (ʦʦʩʧʦʨʫ). 

ɺʽʜʜʽʣ ɹʫʨʽ ʚʦʜʦʨʦʩʪʽ (Phaeophyta) ʦʙôʻʜʥʫʻ 1,5 ʪʠʩ. ʚʠʜʽʚ, ʞʠʚʫʪʴ ʚ ʤʦʨʩʴʢʽʡ ʚʦʜʽ ʥʘ 

ʟʥʘʯʥʽʡ ʛʣʠʙʠʥʽ.  

ɾʠʪʪʻʚʽ ʬʦʨʤʠ ʨʽʟʥʦʤʘʥʽʪʥʽ: ʚʽʜ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʥʠʪʯʘʩʪʠʭ ʜʦ ʛʽʛʘʥʪʽʚ (ʤʘʢʨʦʮʽʩʪʽʩ ʜʦ 

150 ʤ). ʊʘʣʦʤ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʥʘ ʧʦʢʨʠʚʥʽ, ʦʩʥʦʚʥʽ, ʧʨʦʚʽʜʥʽ ʽ ʤʝʭʘʥʽʯʥʽ ʪʢʘʥʠʥʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ ʬʫʥʢʮʽʡ. ʈʽʩʪ ʚʝʨʭʽʚʢʦʚʠʡ ʘʙʦ ʽʥʪʝʨʢʘʣʷʨʥʠʡ. ʆʙʦʣʦʥʢʠ ʢʣʽʪʠʥ 

ʦʩʣʠʟʥʶʶʪʴʩʷ. ʇʽʜ ʦʙʦʣʦʥʢʦʶ ʟʥʘʭʦʜʠʪʴʩʷ ʮʠʪʦʧʣʘʟʤʘ, ʷʜʨʦ ʽ ʙʘʛʘʪʦ ʟʝʨʥʠʩʪʠʭ 

ʭʨʦʤʘʪʦʬʦʨʽʚ. ʇʽʛʤʝʥʪʠ ï ʭʣʦʨʦʬʽʣ, ʢʘʨʦʪʠʥʦʾʜʠ, ʬʫʢʦʢʩʘʥʪʠʥ. ɺʝʜʫʪʴ ʧʨʠʢʨʽʧʣʝʥʠʡ ʩʧʦʩʽʙ 

ʞʠʪʪʷ ï ʙʝʥʪʦʩʥʽ. 

ʈʦʟʤʥʦʞʝʥʥʷ: ʚʝʛʝʪʘʪʠʚʥʝ ï ʯʘʩʪʠʥʘʤʠ ʪʘʣʦʤʫ; ʥʝʩʪʘʪʝʚʝ ï ʪʝʪʨʘʩʧʦʨʘʤʠ, ʱʦ 

ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʪʝʪʨʘʩʧʦʨʘʥʛʽʷʭ, ʘʙʦ ʟʦʦʩʧʦʨʘʤʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʦʜʥʦʢʣʽʪʠʥʥʠʭ 

ʟʦʦʩʧʦʨʘʥʛʽʷʭ; ʩʪʘʪʝʚʝ ï ʽʟʦʛʘʤʽʷ, ʛʝʪʝʨʦʛʘʤʽʷ ʽ ʦʦʛʘʤʽʷ. ɯʟʦʛʘʤʝʪʠ ʽ ʛʝʪʝʨʦʛʘʤʝʪʠ 

ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʭ ʛʘʤʝʪʘʥʛʽʷʭ. ɸʥʪʝʨʠʜʽʡ ʽ ʦʦʛʦʥʽʡ ʦʜʥʦʢʣʽʪʠʥʥʽ.  

ʋ ʙʫʨʠʭ ʚʦʜʦʨʦʩʪʝʡ ʻ ʟʤʽʥʘ ʬʘʟ ʨʦʟʚʠʪʢʫ ʚʩʽʭ ʪʨʴʦʭ ʚʘʨʽʘʥʪʽʚ ï ʜʦʤʽʥʫʻ ʩʧʦʨʦʬʽʪ, 

ʜʦʤʽʥʫʻ ʛʘʤʝʪʦʬʽʪ, ʩʧʦʨʦʬʽʪ ʽ ʛʘʤʝʪʦʬʽʪ ʨʦʟʚʠʥʝʥʽ ʦʜʥʘʢʦʚʦ. ʈʝʜʫʢʮʽʡʥʠʡ ʧʦʜʽʣ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʚ ʟʦʦʩʧʦʨʘʥʛʽʷʭ. ɻʘʤʝʪʦʬʽʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʜʽʣʴʥʦʩʪʘʪʝʚʽ ʪʘ ʜʚʦʩʪʘʪʝʚʽ.  

ʇʨʝʜʩʪʘʚʥʠʢʠ: ʬʫʢʫʩ, ʝʢʪʦʢʘʨʧʫʩ, ʩʬʘʮʝʣʷʨʽʷ, ʩʘʨʛʘʩ. 

ʃʘʤʽʥʘʨʽʷ ʧʘʣʴʯʘʩʪʘ (Laminaria digitate ʪʘ L. flexicaulis) (ʨʠʩ. 9, 9, a) ï ʙʝʥʪʦʩʥʘ 

ʚʦʜʦʨʦʩʪʴ ʩʦʣʦʥʠʭ ʚʦʜʦʡʤ ʟ ʙʘʛʘʪʦʨʽʯʥʠʤ ʪʘʣʦʤʦʤ, ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ɹʽʣʦʤʫ ʪʘ ɹʘʨʝʥʮʦʚʦʤʫ 

ʤʦʨʷʭ.  
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ʈʠʩ. 9. ʉʭʝʤʘ ʮʠʢʣʫ ʨʦʟʚʠʪʢʫ ʜʠʧʣʦʙʽʦʪʠʯʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʚʦʜʦʨʦʩʪʽ ʣʘʤʽʥʘʨʽʾ 

ʧʘʣʴʯʘʩʪʦʾ (Laminaria digitate ʪʘ L. flexicaulis) ʟ ʨʦʜʠʥʠ Laminariaceaea: ʘ ï ʩʧʦʨʦʬʽʪ,  

ʙ ï ʛʘʤʥʪʦʬʽʪʠ (ʟʘʨʦʩʪʢʠ), 1 ï ʟʦʦʩʧʦʨʘʥʛʽʾ, 2 ï ʟʦʦʩʧʦʨʠ, 3 ï ʘʥʪʝʨʠʜʽʡ, 4 ï ʦʦʛʦʥʽʡ, 5 ï ʩʧʝʨʤʘʪʦʟʦʾʜ,  

6 ï ʷʡʮʝʢʣʽʪʠʥʘ, 7 ï ʟʠʛʦʪʘ, 8 ï ʨʦʟʚʠʪʦʢ ʧʨʦʨʦʩʪʢʘ (ʩʧʦʨʦʬʽʪʘ) ʽʟ ʟʠʛʦʪʠ.  

 

ɼʦ ʩʫʙʩʪʨʘʪʫ ʚʦʜʦʨʦʩʪʴ ʧʨʠʢʨʽʧʣʶʻʪʴʩʷ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʠʤʠ ʨʠʟʦʾʜʘʤʠ. çʉʪʝʙʣʦʚʘè 

(ʙʘʟʘʣʴʥʘ) ʯʘʩʪʠʥʘ ʙʘʛʘʪʦʨʽʯʥʘ, çʣʠʩʪʢʦʚʘè ï ʱʦʨʦʢʫ ʚʽʜʤʠʨʘʻ. ʅʘ ʤʝʞʽ ʤʽʞ ʥʠʤʠ ʨʦʟʤʽʱʝʥʘ 

ʤʝʨʠʩʪʝʤʘ. ʅʘ ʣʠʩʪʢʦʚʠʭ ʧʣʘʩʪʠʥʢʘʭ ʪʘʣʦʤʫ ʫʪʚʦʨʶʶʪʴʩʷ ʩʦʨʽʾ ï ʢʽʣʴʢʘ ʟʦʦʩʧʦʨʘʥʛʽʾʚ, ʚ 

ʢʦʞʥʦʤʫ ʟ ʷʢʠʭ ʫʪʚʦʨʶʻʪʴʩʷ 16-64 ʛʝʪʝʨʦʪʘʣʽʯʥʽ ʟʦʦʩʧʦʨʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʘʤʘ ʨʦʩʣʠʥʘ ʩʧʦʨʦʬʽʪ. ɻʘʤʝʪʦʬʽʪʠ ʨʦʟʜʽʣʴʥʦʩʪʘʪʝʚʽ, ʨʝʜʫʢʦʚʘʥʽ 

ʟʘʨʦʩʪʢʠ ( ʨʽʜʢʦ ʜʚʦʩʪʘʪʝʚʽ), ʥʘ ʷʢʠʭ ʫʪʚʦʨʶʶʪʴʩʷ ʘʥʪʝʨʠʜʽʾ ʪʘ ʦʦʛʦʥʽʾ. ɺ ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʘʭ 

ʜʦʟʨʽʚʘʻ ʧʦ ʦʜʥʽʡ ʛʘʤʝʪʽ. ʇʽʩʣʷ ʟʘʧʣʽʜʥʝʥʥʷ ʽʟ ʟʠʛʦʪʠ ʚʠʨʦʩʪʘʻ ʥʦʚʠʡ ʩʧʦʨʦʬʽʪ. 

ʌʫʢʫʩ ʧʫʭʠʨʯʘʩʪʠʡ (Fucus vesculosus) ï ʙʝʥʪʦʩʥʘ ʚʦʜʦʨʦʩʪʴ ʩʦʣʦʥʠʭ ʚʦʜʦʡʤ ʟ 

ʙʘʛʘʪʦʨʽʯʥʠʤ ʪʘʣʦʤʦʤ, ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʇʽʚʥʽʯʥʠʭ ʤʦʨʷʭ. ʂʨʽʧʠʪʴʩʷ ʜʦ ʢʘʤô̫ ʥʦʛʦ ʩʫʙʩʪʨʘʪʫ, 

ʫʪʚʦʨʶʻ ʟʘʨʦʩʪʽ. ʉʣʘʥʴ ʧʣʦʩʢʘ, ʨʝʤʥʝʚʠʜʥʘ, ʧʦʚʪʦʨʦʥʦ-ʜʠʭʦʪʦʤʽʯʥʦ ʨʦʟʛʘʣʫʜʞʝʥʘ, ʧʨʠ 

ʦʩʥʦʚʽ ʧʦʜʫʰʢʦʚʠʜʥʝ ʨʦʟʰʠʨʝʥʥʷ ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʢʨʽʧʠʪʴʩʷ. ʋ ʮʝʥʪʨʽ ʣʽʥʽʾ ʨʦʟʪʘʰʦʚʘʥʘ 

ʧʦʚʽʪʨʷʥʘ ʞʠʣʢʘ, ʘ ʟʙʦʢʽʚ ʽʜʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʝʣʠʢʠʭ ʧʘʨʥʠʭ ʚʟʜʫʪʠʭ ʧʫʭʠʨʮʽʚ, ʷʢʽ ʟʘʧʦʚʥʝʥʽ 

ʧʦʚʽʪʨʷʤ. ɺʦʥʠ ʟʜʘʪʥʽ ʫʪʨʠʤʫʚʘʪʠ ʬʫʢʫʩ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ. 

ʋ ʯʦʣʦʚʽʯʠʭ ʩʢʘʬʽʜʽʷʭ ʫʪʚʦʨʶʶʪʴʩʷ ʜʨʽʙʥʽ ʦʚʘʣʴʥʽ ʘʥʪʠʨʠʜʽʾ. ʄʽʞ ʘʥʪʠʨʠʜʽʷʤʠ 

ʨʦʟʪʘʰʦʚʘʥʽ ʙʘʛʘʪʦʢʣʽʪʠʥʥʽ ʥʠʪʢʠ ʽʟ ʟʘʛʦʩʪʨʝʥʠʤʠ ʢʽʥʯʠʢʘʤʠ, ʷʢʽ ʚʠʜʽʣʷʶʪʴʩʷ ʽʥʦʜʽ ʧʫʯʢʘʤʠ 

ʽʟ ʚʠʚʽʜʥʦʛʦ ʦʪʚʦʨʫ, ʱʦ ʥʘʟʠʚʘʶʪʴʩʷ ʧʘʨʘʬʽʟʠ. 
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ɺ ʞʽʥʦʯʠʭ ʩʢʘʬʽʜʽʷʭ ʟʥʘʭʦʜʠʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʦʚʘʣʴʥʠʭ ʦʦʛʦʥʽʡ, ʷʢʽ ʤʘʶʪʴ ʱʽʣʴʥʫ 

ʙʫʨʫ ʦʙʦʣʦʥʢʫ. ʆʦʛʦʥʽʾ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ ʪʘ ʤʽʞ ʥʠʤʠ ʚʠʜʥʦ ʧʘʨʘʬʽʟʠ 

(ʨʠʩ. 10). 

ʇʨʦʮʝʩ ʟʘʧʣʽʜʥʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʨʠʣʠʚʫ ʽ ʚʽʜʣʠʚʫ. ɿʦʚʥʽʰʥʽʡ ʰʘʨ ʦʙʦʣʦʥʢʠ 

ʦʦʛʦʥʽʷ ʽ ʘʥʪʠʨʠʜʽʷ ʨʦʟʢʨʠʚʘʻʪʴʩʷ, ʽ ʚʦʥʠ ʚʭʦʜʷʪʴ ʚ ʧʦʨʦʞʥʠʥʫ ʩʢʘʬʽʜʽʷ, ʘ ʧʦʪʽʤ ʯʝʨʝʟ 

ʚʠʚʽʜʢʦʚʽ ʦʪʚʦʨʠ ʥʘ ʧʦʚʝʨʭʥʶ. ʊʫʪ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʚʥʫʪʨʽʰʥʽ ʰʘʨʠ ʦʙʦʣʦʥʦʢ ʦʦʛʦʥʽʷ ʽ 

ʘʥʪʠʨʠʜʽʷ, ʟʚʽʣʴʥʷʶʯʠ ʷʡʮʝʢʣʽʪʠʥʠ ʽ ʩʧʝʨʤʘʪʦʟʦʾʜʠ. ɺʦʜʘ, ʧʽʜ ʯʘʩ ʧʨʠʣʠʚʫ, ʧʝʨʝʤʽʰʫʻ ʤʘʩʫ 

ʷʡʮʝʢʣʽʪʠʥ ʽ ʩʧʝʨʤʘʪʦʟʦʾʜʽʚ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʟʘʧʣʽʜʥʝʥʥʷ. ɿʠʛʦʜʘ ʙʝʟ ʧʝʨʽʦʜʫ ʩʧʦʢʦʶ 

ʨʦʟʧʦʯʠʥʘʻ ʜʽʣʠʪʠʩʷ ʽ ʫʪʚʦʨʶʻʪʴʩʷ ʥʦʚʘ ʨʦʩʣʠʥʘ. 

 
ʈʠʩ. 10. ʌʫʢʫʩ ʧʫʭʠʨʯʘʩʪʠʡ (Fucus vesculosus): 1 ï ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, 2 ï ʨʦʟʨʽʟ ʩʢʘʬʽʜʽʾ, ʷʢʘ ʤʽʩʪʠʪʴ 

ʦʦʛʦʥʽʾ ʽ ʧʘʨʘʬʽʟʠ, 3 ï ʪʝʞ ʽʟ ʘʥʪʠʨʠʜʽʷʤʠ, 4 ï ʦʦʛʦʥʽʡ ʥʘ ʥʽʞʮʽ, ʦʢʨʫʞʝʥʠʡ ʧʘʨʘʬʽʟʘʤʠ, 5 ï ʛʨʫʧʘ ʘʥʪʝʨʠʜʽʾʚ ʽ 

ʧʘʨʘʬʽʟ, 6 ï ʚʠʭʽʜ ʽʟ ʘʥʪʠʨʠʜʽʷ ʩʧʝʨʤʘʪʦʟʦʾʜʽʚ. 

 

ɿʥʘʯʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʦʨʦʩʪʝʡ: ʘ) ʩʠʥʪʝʟ 86% ʦʨʛʘʥʽʯʥʦʾ ʤʘʩʠ ʟʝʤʣʽ; 

ʟʜʽʡʩʥʶʶʪʴ ʚʠʜʽʣʝʥʥʷ ʚ ʘʪʤʦʩʬʝʨʫ ʽ ʚʦʜʫ ʜʦ 80% ʢʠʩʥʶ; ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ ʢʨʫʛʦʦʙʽʛʫ 

ʨʝʯʦʚʠʥ ʚ ʧʨʠʨʦʜʽ; ʚʽʜʢʣʘʜʘʶʪʴ ʧʦʢʣʘʜʠ ʢʘʤôʷʥʦʛʦ ʚʫʛʽʣʣʷ, ʥʘʬʪʠ, ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ; 

ʙ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʶʜʠʥʦʶ ʚ ʾʞʫ (ʥʦʩʪʦʢ, ʣʘʤʽʥʘʨʽʷ (ʤʦʨʩʴʢʘ ʢʘʧʫʩʪʘ)), ʨʦʜʽʤʝʥʽʷ, ʫʣʴʚʘ 

(ʤʦʨʩʴʢʠʡ ʩʘʣʘʪ), ʧʦʨʬʽʨʘ, ʘ ʪʘʢʦʞ ʢʦʨʤ ʪʚʘʨʠʥʘʤ (ʬʽʣʦʬʦʨʘ); ʩʘʧʨʦʧʝʣʴ (ʚʽʜʤʝʨʣʽ ʟʘʣʠʰʢʠ) 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʜʦʙʨʠʚʦ, ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʝʥʟʠʥʫ, ʢʝʨʦʩʠʥʫ, ʩʤʦʣ, ʪʝʭʥʽʯʥʠʭ ʤʘʩʝʣ, 

ʣʘʢʽʚ, ʘ ʪʘʢʦʞ ʷʢ ʣʽʢʫʚʘʣʴʥʽ ʛʨʷʟʽ; ʦʪʨʠʤʫʶʪʴ ʟ ʯʝʨʚʦʥʠʭ ʚʦʜʦʨʦʩʪʝʡ ʘʛʘʨ-ʘʛʘʨ, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʢʦʥʜʠʪʝʨʩʴʢʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʮʫʢʝʨʦʢ, ʤʘʨʤʝʣʘʜʫ, 

ʧʘʧʝʨʦʚʽʡ, ʪʝʢʩʪʠʣʴʥʽʡ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʭʣʽʙʦʧʝʯʝʥʥʽ (ʭʣʽʙ ʥʝ ʯʝʨʩʪʚʽʻ), ʧʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʢʽʥʦʧʣʽʚʢʠ ʽ ʚ ʤʽʢʨʦʙʽʦʣʦʛʽʾ; ʦʪʨʠʤʫʶʪʴ ʟ ʙʫʨʠʭ ʚʦʜʦʨʦʩʪʝʡ ʡʦʜ, ʙʨʦʤ, ʩʦʣʽ 

ʢʘʣʽʶ ʪʘ ʥʘʪʨʽʶ, ʚʠʨʦʙʣʷʶʪʴ ʢʣʝʡ, ʘʣʴʛʽʥ, ʘʣʴʛʽʥʦʚʫ ʢʠʩʣʦʪʫ ʪʘ ʾʾ ʩʦʣʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʤʦʨʦʟʠʚʘ.  

ʋ ʜʦʜʘʪʢʫ ɸ, ʨʠʩ. ɸ.1-ɸ.4 ʧʨʢʜʩʪʘʚʣʝʥʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʚʦʜʦʨʦʩʪʝʡ, ʷʢʽ ʟʘʩʤʽʯʫʶʪʴ 

ʬʽʣʴʪʨ; ʟʘʙʨʫʜʥʶʶʪʴ ʚʦʜʦʡʤʠ; ʨʦʩʪʫʪʴ ʥʘ ʩʪʽʥʘʭ ʚʦʜʦʡʤ; ʧʣʘʥʢʪʦʥʥʽ ʪʘ ʽʥʰʽ ʧʦʚʝʨʭʥʝʚʽ 

ʚʦʜʥʽ. 
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ʊɽʄɸ 2,3. ʎɸʈʉʊɺʆ ɻʈʀɹʀ (ʄʋʉʆʊɸ). ɺɯɼɼɯʃ ʍɯʊʈɯɼɯʆʄɯʂʆʊʆɺɯ 

(CHYTRIDIOMYCOTA ), ʆʆʄɯʂʆʊʆɺɯ (ʆʆMʋCʆTɸ), ɿʀɻʆʄɯʂʆʊʆɺɯ 

(ZYGOMYC ʆTɸ), ɸʉʂʆʄɯʂʆʊʆɺɯ (ɸSCOMYCʆTɸ). 

 

ʇʽʜʮʘʨʩʪʚʦ: ʊʘʣʦʬʽʪʠ ʙʝʟʧʣʘʩʪʠʜʥʽ (Thallobionta aplastidaʝ). 

ʂʣʘʩ: ʍʽʪʨʽʜʽʦʤʽʮʝʪʠ (Chytridiomycetes) 

ʇʦʨʷʜʦʢ: ʍʽʪʨʽʜʽʻʚʽ (Chytridiales) 

ʆʙ'ʻʢʪʠ: ʆʣʴʧʽʜʽʡ ʢʘʧʫʩʪʷʥʠʡ (Olpidium brassicae) 
 ʉʠʥʭʽʪʨʽʡ, ʨʘʢ ʢʘʨʪʦʧʣʽ (Synchytrium endobioticum) 
ʂʣʘʩ: ʆʦʤʽʮʝʪʠ (ʆʦʪʫcetes). 

ʇʦʨʷʜʦʢ: ʇʝʨʦʥʦʩʧʦʨʦʚʽ (ʈʝronosporales). 

ʆʙ'ʻʢʪ: ʌʽʪʦʬʪʦʨʘ, ʢʘʨʪʦʧʣʷʥʠʡ ʛʨʠʙ (ʈhytophtora infestans). 

ʂʣʘʩ: ɿʠʛʦʤʽʮʝʪʠ (Zygomycetes). 
ʇʦʨʷʜʦʢ: ʄʫʢʦʨʦʚʽ (ʄʠʩorales). 

ʆʙ'ʻʢʪ: ʄʫʢʦʨ, ʛʦʣʦʚʯʘʩʪʘ ʮʚʽʣʴ (ʄʠʩʦr ʪʠʩʝdʦ). 

ʂʣʘʩ: ɸʩʢʦʤʽʮʝʪʠ (ɸscomycetes) 

ʇʽʜʢʣʘʩ: ɻʦʣʦʩʫʤʯʘʩʪʽ (Hemiascomycetidae) 

ʇʦʨʷʜʦʢ: ɽʥʜʦʤʽʮʝʪʦʚʽ (ɽʧdomycetales) 

ʆʙ'ʻʢʪ: ʇʠʚʥʽ ʜʨʽʞʜʞʽ (Saccharomyces cerevisiae) 

ʇʽʜʢʣʘʩ: ʇʣʦʜʦʩʫʤʯʘʩʪʽ (ɽuscomycet̔dʘʝ) 

ʇʦʨʷʜʦʢ: ɽʨʠʟʠʬʦʨʦʚʽ (Erizefales) 

ʆʙ'ʻʢʪʠ: ɹʦʨʦʰʥʠʩʪʘ ʨʦʩʘ ʘˇʨʫʩʫ (Sphaerotheca mors-uvae) 

 ʇʝʥʽʮʠʣ, ʩʠʟʘ ʮʚʽʣʴ (ʈʝʧʽʩillium glaucum), ʨ̔ ʞʢʠ ʞʠʪʘ (Claviceps ʨʠrʨʠrʝʘ). 

ʇʦʨʷʜʦʢ: ʇʝʮʠʮʝʚʽ (Pezizales) 

ʆʙ'ʻʢʪ: ʇʝʮʠʮʝʚʽ (Peziza) 

ʇʦʨʷʜʦʢ: ɻʝʣʦʮʽʻʚʽ (Helotiales) 

ʆʙ'ʻʢʪ: ʄʦʥʽʣʽʥʽʷ (Monilinia fructigena) 

 

ɿɸɺɼɸʅʅʗ: 

1. ɺʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʪʘ ʨʦʟʤʥʦʞʝʥʥʷ ʛʨʠʙʽʚ ʟ ʢʣʘʩʫ ʍʽʪʨʽʜʽʦʤʽʮʝʪʠ: ʘ) ʨʦʟʛʣʷʥʫʪʠ 

ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʨʝʥʽʚ ʢʘʧʫʩʪʠ ʪʘ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ; ʙ) ʟʘ ʪʘʙʣʠʮʝʶ ʚʠʚʯʠʪʠ ʮʠʢʣ ʨʦʟʚʠʪʢʫ 

ʦʣʴʧʽʜʽʫʤʘ ʢʘʧʫʩʪʷʥʦʛʦ, ʨʘʢʫ ʢʘʨʪʦʧʣʽ. 

2. ɺʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʪʘ ʨʦʟʤʥʦʞʝʥʥʷ ʛʨʠʙʽʚ ʟ ʢʣʘʩʫ ʆʦʤʽʮʝʪʠ: ʘ) ʨʦʟʛʣʷʥʫʪʠ 

ʧʦʰʢʦʜʞʝʥʥʷ ʣʠʩʪʢʽʚ ʢʘʨʪʦʧʣʽ ʬʽʪʦʬʪʦʨʦʶ; ʙ) ʟʘ ʪʘʙʣʠʮʝʶ ʚʠʚʯʠʪʠ ʮʠʢʣ ʨʦʟʚʠʪʢʫ 

ʬʽʪʦʬʪʦʨʠ ʢʘʨʪʦʧʣʽ. 

3. ɺʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʪʘ ʨʦʟʤʥʦʞʝʥʥʷ ʛʨʠʙʽʚ ʟ ʢʣʘʩʫ ɿʠʛʦʤʽʮʝʪʠ: ʘ) ʨʦʟʛʣʷʥʫʪʠ ʧʽʜ 

ʤʽʢʨʦʩʢʦʧʦʤ ʥʝʯʣʝʥʠʩʪʠʡ ʤʽʮʝʣʽʡ, ʩʧʦʨʘʥʛʽʾ ʪʘ ʩʧʦʨʠ ʤʫʢʦʨʘ; ʙ) ʟʘ ʪʘʙʣʠʮʝʶ ʚʠʚʯʠʪʠ 

ʟʠʛʦʛʘʤʥʠʡ ʩʪʘʪʝʚʠʡ ʩʧʦʩʽʙ ʨʦʟʤʥʦʞʝʥʥʷ ʤʫʢʦʨʘ. 

4. ɺʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʪʘ ʨʦʟʤʥʦʞʝʥʥʷ ʛʨʠʙʽʚ ʟ ʢʣʘʩʫ ɸʩʢʦʤʽʮʝʪʠ: ʘ) ʨʦʟʛʣʷʥʫʪʠ ʧʽʜ 

ʤʽʢʨʦʩʢʦʧʦʤ ʬʦʨʤʫ ʪʘ ʙʫʜʦʚʫ ʢʣʽʪʠʥ ʧʠʚʥʠʭ ʜʨʽʞʜʞʽʚ ʽ ʙʨʫʥʴʢʫʚʘʥʥʷ; ʙ) ʟʘ ʪʘʙʣʠʮʝʶ 

ʚʠʚʯʠʪʠ ʩʪʘʪʝʚʠʡ ʩʧʦʩʽʙ ʨʦʟʤʥʦʞʝʥʥʷ ʧʠʚʥʠʭ ʜʨʽʞʜʞʽʚ. 

5. ʆʟʥʘʡʦʤʠʪʠʩʷ ʟ ʮʠʢʣʦʤ ʨʦʟʚʠʪʢʫ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ ʘˇʨʫʩʫ: ʘ) ʨʦʟʛʣʷʥʫʪʠ ʧʦʰʢʦʜʞʝʥʽ 

ʦʨʛʘʥʠ ʨʦʩʣʠʥʠ; ʙ) ʨʦʟʛʣʷʥʫʪʠ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʤʽʮʝʣʽʡ ʽʟ ʢʣʝʡʩʪʦʪʝʮʽʷʤʠ ʪʘ ʘʩʢʠ ʟ 

ʘʩʢʦʩʧʦʨʘʤʠ. 

6. ɺʠʚʯʠʪʠ ʮʠʢʣ ʨʦʟʚʠʪʢʫ ʧʝʥʽʮʠʣʫ: ʘ) ʨʦʟʛʣʷʥʫʪʠ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʯʣʝʥʠʩʪʠʡ ʤʽʮʝʣʽʡ, 

ʢʦʥʽʜʽʻʥʦʩʮʽ ʪʘ ʢʦʥʽʜʽʻʩʧʦʨʠ; ʙ) ʟʘ ʪʘʙʣʠʮʝʶ ʚʠʚʯʠʪʠ ʩʪʘʪʝʚʠʡ ʩʧʦʩʽʙ ʨʦʟʤʥʦʞʝʥʥʷ ʧʝʥʽʮʠʣʫ. 

7. ʆʟʥʘʡʦʤʠʪʠʩʷ ʟ ʮʠʢʣʦʤ ʨʦʟʚʠʪʢʫ ʨʽʞʢʽʚ ʞʠʪʘ: ʘ) ʨʦʟʛʣʷʥʫʪʠ ʢʦʣʦʩ ʽʟ ʩʢʣʝʨʦʮʽʷʤʠ; ʙ) ʟʘ 

ʪʘʙʣʠʮʝʶ ʚʠʚʯʠʪʠ ʮʠʢʣ ʨʦʟʚʠʪʢʫ. 

8. ʈʦʟʛʣʷʥʫʪʠ ʛʝʨʙʘʨʥʽ ʟʨʘʟʢʠ, ʧʨʠʨʦʜʥʽʡ ʪʘ ʬʽʢʩʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʨʽʟʥʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ. 
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ʆʉʅʆɺʅʀʁ ɿʄɯʉʊ 

ɻʨʠʙʠ (ʄʫʩotʘ) ï ʙʝʟʭʣʦʨʦʬʽʣʴʥʽ ʛʝʪʝʨʦʪʨʦʬʥʽ ʦʨʛʘʥʽʟʤʠ. ɺʝʛʝʪʘʪʠʚʥʝ ʪʽʣʦ ʛʨʠʙʽʚ 

ʥʘʟʠʚʘʻʪʴʩʷ ʤʽʮʝʣʽʻʤ ʘʙʦ ʛʨʠʙʥʠʮʝʶ. ɻʨʠʙʥʠʮʷ ʤʦʞʝ ʙʫʪʠ ʦʜʥʦʢʣʽʪʠʥʥʦʶ, ʤʽʢʨʦʩʢʦʧʽʯʥʦ 

ʤʘʣʦʶ, ʟ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʠʤ ʥʝʩʝʧʪʦʚʘʥʠʤ ʽ ʩʝʧʪʦʚʘʥʠʤ ʤʽʮʝʣʽʻʤ. ʈʦʟʚʠʥʝʥʘ ʛʨʠʙʥʠʮʷ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʦʟʛʘʣʫʞʝʥʴ ʘʙʦ ʛʽʬ. ʏʘʩʪʠʥʘ ʛʨʠʙʽʚ ʬʦʨʤʫʻ ʩʧʝʮʠʬʽʯʥʽ ʦʨʛʘʥʠ ʩʪʘʪʝʚʦʛʦ 

ʩʧʦʨʦʥʦʰʝʥʥʷ ï ʧʣʦʜʦʚʽ ʪʽʣʘ. ʇʣʦʜʦʚʽ ʪʽʣʘ ʫʪʚʦʨʝʥʽ ʽʟ ʱʽʣʴʥʦ ʧʝʨʝʧʣʝʪʝʥʠʭ ʛʽʬ ʤʽʮʝʣʽʶ 

ʛʨʠʙʘ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʥʝʩʧʨʘʚʞʥʶ ʪʢʘʥʠʥʫ (ʧʣʝʢʪʝʥʭʽʤʫ). ʇʣʦʜʦʚʽ ʪʽʣʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʙʫʜʦʚʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʢʣʝʡʩʪʦʪʝʮʽʾ (ʢʣʝʡʩʪʦʢʘʨʧʽʾ) ï ʟʘʢʨʠʪʽ, ʧʝʨʠʪʝʮʽʾ ï ʥʘʧʽʚʚʽʜʢʨʠʪʽ, 

ʘʧʦʪʝʮʽʾ ï ʚʽʜʢʨʠʪʽ ʧʣʦʜʦʚʽ ʪʽʣʘ, ʘ ʪʘʢʦʞ ʫ ʚʠʛʣʷʜʽ ʰʘʧʢʠ ʽ ʥʽʞʢʠ. 

ɿʘ ʩʧʦʩʦʙʦʤ ʞʠʚʣʝʥʥʷ ʛʨʠʙʠ ʻ ʛʝʪʝʨʦʪʨʦʬʥʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ ʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʧʘʨʘʟʠʪʽʚ, ʩʘʧʨʦʬʽʪʽʚ ʽ ʩʠʤʙʽʦʥʪʽʚ. ʇʦʛʣʠʥʘʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʩʽʻʶ 

ʧʦʚʝʨʭʥʝʶ ʛʨʠʙʥʠʮʽ. 

ʂʣʽʪʠʥʠ ʛʨʠʙʽʚ ʟʦʚʥʽ ʧʦʢʨʠʪʽ ʦʙʦʣʦʥʢʦʶ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʮʝʣʶʣʦʟʠ ʪʘ ʘʟʦʪʠʩʪʠʭ 

ʨʝʯʦʚʠʥ, ʧʦʜʽʙʥʠʭ ʜʦ ʭʽʪʠʥʫ. ʇʽʜ ʦʙʦʣʦʥʢʦʶ ʟʥʘʭʦʜʠʪʴʩʷ ʮʠʪʦʧʣʘʟʤʘ, ʷʢʘ ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ 

ʜʨʽʙʥʠʭ ʷʜʝʨ ʽ ʧʦʟʙʘʚʣʝʥʘ ʧʣʘʩʪʠʜ. ɿʘʧʘʩʥʘ ʧʦʞʠʚʥʘ ʨʝʯʦʚʠʥʘ ï ʛʣʽʢʦʛʝʥ. 

ʈʦʟʤʥʦʞʫʶʪʴʩʷ ʛʨʠʙʠ ʚʝʛʝʪʘʪʠʚʥʦ, ʥʝʩʪʘʪʝʚʦ ʽ ʩʪʘʪʝʚʦ, ʘʣʝ ʧʨʠ ʚʩʽʭ ʩʧʦʩʦʙʘʭ 

ʨʦʟʤʥʦʞʝʥʥʷ ʫʪʚʦʨʶʶʪʴ ʩʧʦʨʠ. ɺʝʛʝʪʘʪʠʚʥʝ ʨʦʟʤʥʦʞʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʙʨʫʥʴʢʫʚʘʥʥʷʤ, 

ʯʘʩʪʠʥʘʤʠ ʛʨʠʙʥʠʮʽ, ʩʢʣʝʨʦʮʽʷʤʠ, ʭʣʘʤʽʜʦʩʧʦʨʘʤʠ, ʦʽʜʽʷʤʠ ʪʦʱʦ. ʇʨʠ ʥʝʩʪʘʪʝʚʦʤʫ 

ʨʦʟʤʥʦʞʝʥʥʽ ʫʪʚʦʨʶʶʪʴʩʷ ʟʦʦʩʧʦʨʠ, ʩʧʦʨʘʥʛʽʻʩʧʦʨʠ ʽ ʢʦʥʽʜʽʻʩʧʦʨʠ. ʉʪʘʪʝʚʠʡ ʩʧʦʩʽʙ 

ʨʦʟʤʥʦʞʝʥʥʷ ï ʟʠʛʦʛʘʤʽʷ, ʽʟʦʛʘʤʽʷ, ʛʝʪʝʨʦʛʘʤʽʷ ʪʘ ʦʦʛʘʤʽʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʪʘʪʝʚʦʛʦ ʧʨʦʮʝʩʫ 

ʫʪʚʦʨʶʶʪʴʩʷ ʩʧʦʨʘʥʛʽʻʩʧʦʨʠ, ʘʩʢʦʩʧʦʨʠ ʪʘ ʙʘʟʠʜʽʦʩʧʦʨʠ. ɺʩʽ ʩʧʦʨʠ ʜʽʣʷʪʴʩʷ ʥʘ ʝʥʜʦʛʝʥʥʽ 

(ʚʥʫʪʨʽʰʥʽ) ʪʘ ʝʢʟʦʛʝʥʥʽ (ʟʦʚʥʽʰʥʽ). 

ɺʽʜʜʽʣ ʤʽʢʩʦʤʽʢʦʪʦʚʽ ʩʣʠʟʦʚʠʢʠ (Myʭomycota) ï ʙʣʠʟʴʢʽ ʜʦ ʛʨʠʙʽʚ ʦʨʛʘʥʽʟʤʠ, 

ʚʝʛʝʪʘʪʠʚʥʝ ʪʽʣʦ ʷʢʠʭ (ʧʣʘʟʤʦʜʽʡ ) ʥʝ ʤʘʻ ʧʦʩʪʽʡʥʦʾ ʬʦʨʤʠ.  

ʇʣʘʟʤʦʜʽʡ ï ʙʘʛʘʪʦʷʜʝʨʥʝ, ʧʦʟʙʘʚʣʝʥʝ ʦʙʦʣʦʥʢʠ ʧʨʦʪʦʧʣʘʟʤʘʪʠʯʥʝ ʪʽʣʦ, ʱʦ ʨʝʘʛʫʻ ʥʘ 

ʟʦʚʥʽʰʥʽ ʧʦʜʨʘʟʥʠʢʠ ʽ ʤʦʞʝ ʧʝʨʝʩʫʚʘʪʠʩʷ ʧʦ ʧʦʚʝʨʭʥʽ ʩʫʙʩʪʨʘʪʫ. 

ɿʘ ʩʪʨʫʢʪʫʨʦʶ ʪʽʣʘ ʽ ʩʧʦʩʦʙʦʤ ʞʠʪʪʷ ʤʘʶʪʴ ʩʧʽʣʴʥʽ ʦʟʥʘʢʠ ʟ ʘʤʝʙʦʾʜʥʠʤʠ ʪʚʘʨʠʥʘʤʠ ʽ 

ʛʨʠʙʘʤʠ. 

ʂʣʘʩ ʧʣʘʟʤʦʜʠʦʬʦʨʦʚʽ (Plasmodiophorida) ï ʚʢʣʶʯʘʻ ʧʨʝʜʩʪʘʚʥʠʢʽʚ, ʷʢʽ ʧʘʨʘʟʠʪʫʶʪʴ ʪʘ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʫ ʚʥʫʪʨʽʰʥʽʭ ʢʣʽʪʠʥʘʭ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʚʠʱʠʭ ʨʦʩʣʠʥ, ʚʠʢʣʠʢʘʶʯʠ ʾʾ 

ʟʙʽʣʴʰʝʥʥʷ, ʜʝʬʦʨʤʘʮʽʶ. ʇʨʝʜʩʪʘʚʥʠʢ ʨʦʜʫ Spongospora ʧʘʨʘʟʠʪʫ̒  ʥʘ ʢʘʨʪʦʧʣʽ, ʘ ʚʠʜʠ 

Plasmodiophora brassica ï ʥʘ ʢʘʧʫʩʪʽ, Polymyxa betae ï ʥʘ ʙʫʨʷʢʫ. ʇʨʝʜʩʪʘʚʣʝʥʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʢʫʣʴʪʫʨʥʠʭ ʛʦʨʦʜʥʽʭ ʢʘʧʫʩʪ: ʢʦʣʴʨʘʙʽ, ʢʘʣʷʨʝʧʘ (Brassica oleracea var 

gongylodes), ʢʘʧʫʩʪʘ ʙʽʣʦʛʦʣʦʚʘ (Brassica oleracea var. capitata) ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1. ʪʘ 

ʮʠʢʣ ʨʦʟʚʠʪʢʫ ʨʠʩ. 2. 

 

ʈʠʩ. 1. ʂʠʣʘ ʢʘʧʫʩʪʠ (Plasmodiophora brassicae). 
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ʈʠʩ. 2. ʎʠʢʣ ʨʦʟʚʠʪʢʫ Plasmodiophora brassica ʢʦʣʴʨʘʙʽ. 

 

ʍʚʦʨʦʙʘ ʫʨʘʞʘʻ ʷʢ ʢʫʣʴʪʫʨʥʽ, ʪʘʢ ʽ ʜʠʢʦʨʦʩʣʽ ʨʦʩʣʠʥʠ ʨʦʜʠʥʠ ʢʘʧʫʩʪʷʥʠʭ. 

ɿʘʭʚʦʨʶʚʘʥʥʷ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʫʪʚʦʨʝʥʥʷ ʥʘʨʦʩʪʽʚ ʨʽʟʥʦʾ ʚʝʣʠʯʠʥʠ ʥʘ ʢʦʨʝʥʝʚʽʡ 

ʩʠʩʪʝʤʽ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʧʦʨʫʰʫʻʪʴʩʷ ʥʘʜʭʦʜʞʝʥʥʷ ʚʦʜʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ 

ʨʦʩʣʠʥ. ʇʘʪʦʛʝʥ ʟʜʘʪʝʥ ʟʙʝʨʽʛʘʪʠʩʷ ʫ ˇʨʫʥʪʽ ʜʦ 15 ʨʦʢʽʚ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ ʫ ʚʠʛʣʷʜʽ ʩʧʦʨ, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴʩʷ ʟ ʥʘʨʦʩʪʽʚ, ʱʦ ʨʦʟʢʣʘʜʘʶʪʴʩʷ. ɯʥʬʝʢʮʽʷ ʧʝʨʝʥʦʩʠʪʴʩʷ ʚʽʪʨʦʤ, ʚʦʜʦʶ, ʜʦʱʦʚʠʤʠ 

ʭʨʦʙʘʢʘʤʠ, ˇʨʫʥʪʦʚʠʤʠ ʢʦʤʘʭʘʤʠ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʟʥʘʨʷʜʜʷʤ ʽʟ ʯʘʩʪʦʯʢʘʤʠ ˇʨʫʥʪʫ ʟ 

ʟʘʨʘʞʝʥʦʾ ʜʽʣʷʥʢʠ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʝ ʽʥʬʽʢʫʚʘʥʥʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʩʘʜʢʠ ʫʨʘʞʝʥʦʾ ʨʦʟʩʘʜʠ. 

ʅʘʷʚʥʽʩʪʴ ʥʘ ʜʽʣʷʥʢʘʭ ʙʫʨôʷʥʽʚ (ʩʫʨʽʧʠʮʽ ʟʚʠʯʘʡʥʦʾ, ʛʨʠʮʠʢʽʚ, ʨʝʜʴʢʠ ʜʠʢʦʾ) ʩʧʨʠʷʻ 

ʨʦʟʚʠʪʢʦʚʽ ʧʘʪʦʛʝʥʫ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʫʨʘʞʝʥʥʷ ʢʠʣʦʶ ʤʦʞʣʠʚʽ ʚʪʨʘʪʠ ʚʨʦʞʘʶ ʜʦ 100 %. 

ʆʧʪʠʤʘʣʴʥʠʡ ʜʽʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʜʣʷ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙʠ ï 20ï25 ʉ. ɺʠʩʦʢʘ ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ 

ʽ ʢʠʩʣʽ ˇʨʫʥʪʠ (ʨH < 7) ʪʘʢʦʞ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ɺʩʽ ʛʨʠʙʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʥʠʞʯʽ ʽ ʚʠʱʽ. ʅʠʞʯʽ ʛʨʠʙʠ ʤʘʶʪʴ ʥʝʯʣʝʥʠʩʪʠʡ 

ʤʽʮʝʣʽʡ ʽ ʧʨʠ ʥʝʩʪʘʪʝʚʦʤʫ ʨʦʟʤʥʦʞʝʥʥʽ ʫʪʚʦʨʶʶʪʴ ʝʥʜʦʛʝʥʥʽ ʩʧʦʨʠ. ɺʠʱʽ ʛʨʠʙʠ ʤʘʶʪʴ 

ʯʣʝʥʠʩʪʠʡ ʤʽʮʝʣʽʡ ʽ ʧʨʠ ʥʝʩʪʘʪʝʚʦʤʫ ʨʦʟʤʥʦʞʝʥʥʽ ʫʪʚʦʨʶʶʪʴ ʝʢʟʦʛʝʥʥʽ ʩʧʦʨʠ. 
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ɼʦ ʥʠʞʯʠʭ ʛʨʠʙʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʢʣʘʩʠ ʍʽʪʨʠʜʽʦʤʽʮʝʪʠ, ʆʦʤʽʮʝʪʠ ʪʘ ɿʠʛʦʤʽʮʝʪʠ. 

ʂʣʘʩ ʍʽʪʨʽʜʽʦʤʽʮʝʪʠ (Chytridiomycetes) ʚʢʣʶʯʘʻ ʥʘʡʧʨʠʤʽʪʠʚʥʽʰʽ ʟ ʛʨʠʙʽʚ, 

ʚʝʛʝʪʘʪʠʚʥʝ ʪʽʣʦ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʝ ʛʨʫʜʦʯʢʦʶ ʮʠʪʦʧʣʘʟʤʠ, ʩʭʦʞʦʶ ʟ ʧʣʘʟʤʦʜʽʻʤ 

ʩʣʠʟʦʚʠʢʽʚ, ʟʘʯʘʪʢʦʚʠʤ ʤʽʮʝʣʽʻʤ ʘʙʦ ʨʠʟʦʤʽʮʝʣʽʻʤ, ʷʢʠʡ ʥʝ ʤʘʻ ʷʜʨʘ. ʆʙʦʣʦʥʢʘ ʢʣʽʪʠʥ 

ʧʝʢʪʠʥʦʚʘ, ʟ ʜʦʤʽʰʢʦʶ ʭʽʪʠʥʫ (ʜʦ 60%) ʽ ʛʣʶʢʘʥʽʚ. ʉʪʘʪʝʚʠʡ ʧʨʦʮʝʩ ʫ ʚʠʛʣʷʜʽ ʛʘʤʝʪʦʛʘʤʽʾ 

ʘʙʦ ʭʦʣʦʛʘʤʽʾ. ɿʦʦʩʧʦʨʠ ʟ ʦʜʥʠʤ ʛʣʘʜʝʥʴʢʠʤ ʜʞʛʫʪʠʢʦʤ, ʧʨʠʢʨʽʧʣʝʥʠʤ ʥʘ ʟʘʜʥʴʦʤʫ ʢʽʥʮʽ 

ʢʣʽʪʠʥʠ ʽ ʩʧʨʷʤʦʚʘʥʠʤ ʜʦʥʠʟʫ. ɾʠʚʫʪʴ ʧʝʨʝʚʘʞʥʦ ʫ ʚʦʜʽ. ɿʘ ʩʧʦʩʦʙʦʤ ʞʠʚʣʝʥʥʷ ʭʽʪʨʽʜʽʻʚʽ 

ʧʝʨʝʚʘʞʥʦ ʧʘʨʘʟʠʪʠ, ʭʦʯʘ ʻ ʽ ʩʘʧʨʦʬʽʪʠ. ɼʝʷʢʽ ʞʠʚʫʪʴ ʷʢ ʝʧʽʬʽʪʠ. ʇʨʠ ʩʪʘʪʝʚʦʤʫ ʧʨʦʮʝʩʽ 

ʟʠʛʦʪʘ ʚʢʨʠʚʘʻʪʴʩʷ ʪʦʚʩʪʦʶ ʦʙʦʣʦʥʢʦʶ ʽ ʧʝʨʝʭʦʜʠʪʴ ʚ ʩʪʘʥ ʩʧʦʢʦʶ (ʮʠʩʪʠ). ɾʠʪʪʻʚʠʡ ʮʠʢʣ 

ʭʽʪʨʽʜʽʦʤʽʮʝʪ ʧʨʦʭʦʜʠʪʴ ʫ ʛʘʧʣʦʬʘʟʽ, ʜʠʧʣʦʾʜʥʦʶ ʻ ʣʠʰʝ ʟʠʛʦʪʘ.  

ʂʣʘʩ ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʪʨʠ ʧʦʨʷʜʢʠ: ʭʽʪʨʽʜʽʻʚʽ, ʙʣʘʩʪʦʢʣʘʜʦʚʽ ʪʘ ʤʦʥʦʙʣʝʬʘʨʠʜʦʚʽ.  

ʇʨʝʜʩʪʘʚʥʠʢ ï ʦʣʴʧʽʜʽʡ ʢʘʧʫʩʪʷʥʠʡ, ʷʢʠʡ ʚʠʢʣʠʢʘʻ ʯʦʨʥʫ ʥʽʞʢʫ ʨʦʟʩʘʜʠ ʢʘʧʫʩʪʠ. 

ʆʣʴʧʽʜʽʡ ʢʘʧʫʩʪʷʥʠʡ (Olpidium brassicae). ɿʦʦʩʧʦʨʘ ʮʴʦʛʦ ʛʨʠʙʘ ʧʦʪʨʘʧʣʷʻ ʥʘ 

ʧʦʚʝʨʭʥʶ ʢʦʨʝʥʷ ʽ ʚʢʨʠʚʘʻʪʴʩʷ ʦʙʦʣʦʥʢʦʶ, ʨʦʟʯʠʥʷʻ ʧʦʢʨʠʚʥʫ ʪʢʘʥʠʥʫ ʢʦʨʝʥʷ ʽ ʧʝʨʝʣʠʚʘʻ 

ʩʚʽʡ ʚʤʽʩʪ ʚ ʝʧʽʜʝʨʤʘʣʴʥʫ ʢʣʽʪʠʥʫ, ʘ ʜʘʣʽ ʚ ʪʢʘʥʠʥʫ ʧʝʨʚʠʥʥʦʾ ʢʦʨʠ. ɺ ʢʣʽʪʠʥʽ ʭʘʟʷʾʥʘ 

ʧʨʦʪʦʧʣʘʩʪ ʜʦʚʛʦ ʥʝ ʚʢʨʠʚʘʻʪʴʩʷ ʦʙʦʣʦʥʢʦʶ ʽ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʟʦʦʩʧʦʨʘʥʛʽʡ, ʷʢʠʡ ʧʨʦʥʠʟʫʻ 

ʢʣʽʪʠʥʠ ʭʘʟʷʾʥʘ ʽ ʚʠʩʫʚʘʻʪʴʩʷ ʥʘʟʦʚʥʽ. ɺ ʟʦʦʩʧʦʨʘʥʛʽʾ ʫʪʚʦʨʶʶʪʴʩʷ ʩʧʦʨʠ, ʷʢʽ ʚʨʘʞʘʶʪʴ ʥʦʚʽ 

ʨʦʩʣʠʥʠ (ʨʠʩ. 3.).  

ʉʠʥʭʽʪʨʽʡ, ʨʘʢ ʢʘʨʪʦʧʣʽ (Synchytrium endobioticum) ʟʘʚʜʘʻ ʚʝʣʠʢʦʾ ʰʢʦʜʠ ʥʘʨʦʜʥʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʫ ʪʘ ʻ ʟʙʫʜʥʠʢʦʤ ʨʘʢʫ ʢʘʨʪʦʧʣʽ ʫ ʚʠʛʣʷʜʽ ʧʫʭʣʠʥ, ʽʥʦʜʽ ʙʽʣʴʰʠʭ ʟʘ ʩʘʤʫ ʙʫʣʴʙʫ. 

ɺʽʥ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʪʠʤ, ʱʦ ʮʠʢʣ ʨʦʟʚʠʪʢʫ ʡʦʛʦ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʝ 1, ʘ 5-10 

ʟʦʦʩʧʦʨʘʥʛʽʾʚ (ʩʦʨʫʩʽʚ). ʇʘʨʘʟʠʪʫʻ ʥʘ ʚʠʱʠʭ ʥʘʟʝʤʥʠʭ ʨʦʩʣʠʥʘʭ. ʇʨʠ ʫʨʘʞʝʥʽ ʩʽʥʭʽʪʨʽʫʤʦʤ 

ʥʘ ʣʠʩʪʢʘʭ, ʯʝʨʝʰʢʘʭ, ʩʪʝʙʣʘʭ ʨʦʩʣʠʥ ʫʪʚʦʨʶʶʪʴʩʷ ʛʘʣʠ ʫ ʚʠʛʣʷʜʽ ʯʦʨʥʠʭ, ʘʙʦ ʢʦʨʠʯʥʝʚʠʭ 

ʙʦʨʦʜʘʚʦʯʦʢ. ɺʦʥʠ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʜʫʪʪʷ ʢʣʽʪʠʥ ʝʧʽʜʝʨʤʠ, ʚ ʷʢʠʭ ʤʽʩʪʠʪʴʩʷ 

ʧʘʨʘʟʠʪ (ʨʠʩ. 4.). 

 

  
ʈʠʩ. 3. ʉʭʝʤʘ ʮʠʢʣʫ ʨʦʟʚʠʪʢʫ ʦʣʴʧʽʜʽʶʷ ʢʘʧʫʩʪʷʥʦʛʦ (Olpidium brassicae): ɸ ï 

ʙʝʟʩʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ, ɹ ï ʩʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ, ʄ ï ʤʝʡʦʟ: 1 ïï ʨʦʟʩʘʜʘ ʢʘʧʫʩʪʠ, ʫʨʘʞʝʥʘ ʦʣʴʧʽʜʽʻʤ, 2 ï 

ʧʣʘʟʤʦʜʽʡ ʦʣʴʧʽʜʽʶ ʚ ʢʣʽʪʠʥʽ ʢʦʨʝʥʝʚʦʾ ʰʠʡʢʠ, 3 ï ʫʪʚʦʨʝʥʥʷ ʟʦʦʩʧʦʨʘʥʛʽʶ, 4 ïʟʦʦʩʧʦʨʘ, 5 ï ʧʨʦʥʠʢʥʝʥʥʷ 

ʟʦʦʩʧʦʨʠ ʚ ʢʣʽʪʠʥʫ ʝʧʽʜʝʨʤʠ, 6 ï ʽʟʦʛʘʤʝʠ, 7 ï ʟʠʛʦʪʘ, 8 ï ʜʚʦʭʷʜʝʨʥʠʡ ʟʠʤʫʶʯʠʡ ʧʣʘʟʤʦʜʽʡ, 9 ï ʧʨʦʨʦʩʪʘʥʥʷ 

ʟʠʛʦʪʠ. 
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ʈʠʩ. 4. ʎʠʢʣ ʨʦʟʚʠʪʢʫ ʩʠʥʭʽʪʨʽʶ (Synchytrium endobioticum): ɸ ï ʙʝʟʩʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ, 

ɹ ï ʩʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ, ʄ ï ʤʝʡʦʟ: 1 ï ʙʫʣʴʙʠ ʢʘʨʪʦʧʣʽ, ʧʦʰʢʦʜʞʝʥʽ ʩʠʥʭʽʪʨʽʻʤ, 2 ï ʧʣʘʟʤʦʜʽʡ ʩʠʥʭʽʪʨʽʶ ʚ 

ʢʣʽʪʠʥʽ ʙʫʣʴʙʠ, 3 ï ʫʪʚʦʨʝʥʥʷ ʩʦʨʽʶ ʟʦʦʩʧʦʨʘʥʛʽʾʚ, 4 ï ʟʦʦʩʧʦʨʘ, 5 ï ʧʨʦʥʠʢʥʝʥʥʷ ʟʦʦʩʧʦʨʠ ʫ ʢʣʽʪʠʥʫ ʝʧʽʜʝʨʤʠ 

ʤʦʣʦʜʦʾ ʙʫʣʴʙʠ, 6 ï ʽʟʦʛʘʤʝʪʠ, 7 ï ʟʠʛʦʪʘ, 8 ï ʧʨʦʥʠʢʥʝʥʥʷ ʟʠʛʦʪʠ ʚ ʢʣʽʪʠʥʫ ʝʧʽʜʝʤʠ ʙʫʣʴʙʠ, 

9 ï ʫʪʚʦʨʝʥʥʷ ʮʠʩʪʠ. 

 

 

ʂʣʘʩ ʆʦʤʽʮʝʪʠ (ʆʦʪʫʩʝtes) ʚʢʣʶʯʘʻ ʚʝʣʠʢʫ ʛʨʫʧʫ ʥʠʞʯʠʭ ʛʨʠʙʽʚ-ʩʘʧʨʦʬʽʪʽʚ, ʱʦ 

ʞʠʚʫʪʴ ʥʘ ʨʦʩʣʠʥʥʠʭ ʽ ʪʚʘʨʠʥʥʠʭ ʨʝʰʪʢʘʭ, ʫ ˇʨʫʥʪʽ, ʘ ʪʘʢʦʞ ʧʘʨʘʟʠʪʽʚ ʚʠʱʠʭ ʨʦʩʣʠʥ. 

ʊʘʣʦʤ ʦʜʥʦʢʣʽʪʠʥʥʠʡ ʘʙʦ ʨʦʟʚʠʥʝʥʠʡ ʥʝʩʝʧʪʦʚʘʥʠʡ. ʇʨʠ ʥʝʩʪʘʪʝʚʦʤʫ ʨʦʟʤʥʦʞʝʥʥʽ 

ʫʪʚʦʨʶʶʪʴʩʷ ʟʦʦʩʧʦʨʠ, ʨʽʜʢʦ ʢʦʥʽʜʽʻʩʧʦʨʠ. ʉʪʘʪʝʚʠʡ ʧʨʦʮʝʩ ʦʦʛʘʤʥʠʡ. ʇʨʝʜʩʪʘʚʥʠʢʦʤ 

ʦʦʤʽʮʝʪʽʚ, ʱʦ ʧʘʨʘʟʠʪʫʻ ʥʘ ʨʦʩʣʠʥʘʭ ʨʦʜʠʥʠ ʧʘʩʣʴʦʥʦʚʠʭ ʻ ʢʘʨʪʦʧʣʷʥʠʡ ʛʨʠʙ. 

ʈʦʟʛʣʷʥʫʪʠ ʛʝʨʙʘʨʥʽ ʟʨʘʟʢʠ ʧʦʰʢʦʜʞʝʥʠʭ ʨʦʩʣʠʥ ʪʘ ʧʨʝʧʘʨʘʪʠ. 

ʌʽʪʦʬʪʦʨʘ ʘʙʦ ʢʘʨʪʦʧʣʷʥʠʡ ʛʨʠʙ (ʈhytophtora infestans) ʚʨʘʞʘʻ ʩʪʝʙʣʘ, ʣʠʩʪʢʠ, 

ʧʣʦʜʠ ʪʘ ʙʫʣʴʙʠ ʢʘʨʪʦʧʣʽ. ʄʽʮʝʣʽʡ ʛʨʠʙʘ ʚʥʫʪʨʽʰʥʽʡ. ɻʽʬʠ ʤʽʮʝʣʽʶ ʨʦʟʤʽʱʝʥʽ ʫ 

ʤʽʞʢʣʽʪʠʥʥʠʢʘʭ, ʘ ʚ ʢʣʽʪʠʥʠ ʧʨʦʥʠʢʘʶʪʴ ʛʘʫʩʪʦʨʽʾ. ɿʦʚʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ 

ʚʠʛʣʷʜʽ ʙʫʨʠʭ ʧʣʷʤ ʥʘ ʩʪʝʙʣʘʭ ʽ ʣʠʩʪʢʘʭ. ʇʨʠ ʥʝʩʪʘʪʝʚʦʤʫ ʨʦʟʤʥʦʞʝʥʥʽ ʯʝʨʝʟ ʧʨʦʜʠʭʠ 

ʥʘʟʦʚʥʽ ʧʨʦʨʦʩʪʘʶʪʴ ʟʦʦʩʧʦʨʘʥʛʽʻʥʦʩʮʽ, ʱʦ ʥʝʩʫʪʴ ʟʦʦʩʧʦʨʘʥʛʽʾ, ʚ ʷʢʠʭ ʜʦʟʨʽʚʘʶʪʴ 

ʜʚʦʜʞʛʫʪʠʢʦʚʽ ʟʦʦʩʧʦʨ  

ʅʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʥʝʩʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚʦʣʦʛʦʩʪʽ. 

ɿʦʦʩʧʦʨʘʥʛʽʾ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʨʦʟʢʨʠʚʘʶʪʴʩʷ ʽ ʟʦʦʩʧʦʨʠ ʽʥʪʝʥʩʠʚʥ̔  ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ. 

ɺʦʥʠ ʧʨʦʨʦʩʪʘʶʪʴ ʚ ʥʦʚʽ ʛʽʬʠ ʪʘ ʧʨʦʥʠʢʘʶʪʴ ʚ ʪʢʘʥʠʥʠ ʦʨʛʘʥʘ ʨʦʩʣʠʥʠ. ɺ ʩʫʭʫ ʧʦʛʦʜʫ 

ʟʦʦʩʧʦʨʠ ʥʝ ʫʪʚʦʨʶʶʪʴʩʷ, ʘ ʩʘʤ ʟʦʦʩʧʦʨʘʥʛʽʡ ʧʨʦʨʦʩʪʘʻ ʚ ʥʦʚʫ ʛʨʠʙʥʠʮʶ. 

ʇʽʩʣʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʟʦʦʩʧʦʨʘʥʛʽʷ ʥʘ ʪʦʤʫ ʞ ʤʽʩʮʽ ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʫʪʚʦʨʶʻʪʴʩʷ 

ʥʘʩʪʫʧʥʠʡ ʽ ʪʘʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʘʛʘʪʦ ʨʘʟ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ (ʨʠʩ. 5.). 

ʉʪʘʪʝʚʠʡ ʧʨʦʮʝʩ ʦʦʛʘʤʥʠʡ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ˇʨʫʥʪʽ, ʜʝ ʛʨʠʙ ʨʦʟʚʠʚʘʻʪʴʩʷ ʷʢ ʩʘʧʨʦʬʽʪ. 

ʅʘ ʤʽʮʝʣʽʾ ʛʨʠʙʘ ʫʪʚʦʨʶʶʪʴʩʷ ʦʜʥʦʢʣʽʪʠʥʥʽ ʩʪʘʪʝʚʽ ʦʨʛʘʥʠ ï ʦʦʛʦʥʽʡ ʪʘ ʘʥʪʝʨʠʜʽʡ. ʆʦʛʦʥʽʡ 

ʢʫʣʷʩʪʦʾ ʬʦʨʤʠ ʽ ʤʽʩʪʠʪʴ ʦʜʥʫ ʷʡʮʝʢʣʽʪʠʥʫ. ɸʥʪʝʨʠʜʽʡ ʫʪʚʦʨʶʻʪʴʩʷ ʥʘ ʛʽʬʽ, ʱʝ ʨʦʩʪʝ ʚ 

ʩʪʦʨʦʥʫ ʦʦʛʦʥʽʷ. ɺʽʥ ʫʪʚʦʨʶʻ ʚʠʨʦʩʪʠ, ʷʢʽ ʚʨʦʩʪʘʶʪʴ ʚ ʦʦʛʦʥʽʡ, ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʧʣʽʜʥʝʥʥʷ. 

ɿʘʧʣʽʜʥʝʥʘ ʷʡʮʝʢʣʽʪʠʥʘ ʧʦʢʨʠʚʘʻʪʴʩʷ ʤʽʮʥʦʶ ʦʙʦʣʦʥʢʦʶ ʽ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʦʦʩʧʦʨʫ. 

ʆʦʩʧʦʨʘ ʟʠʤʫʻ, ʘ ʥʘʚʝʩʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʝʜʫʢʮʽʡʥʠʡ ʧʦʜʽʣ ʷʜʨʘ ʦʦʩʧʦʨʠ. ʇʽʩʣʷ ʧʦʜʽʣʫ ʽʟ 

ʯʦʪʠʨʴʦʭ ʛʘʧʣʦʾʜʥʠʭ ʷʜʝʨ ʪʨʠ ʜʝʛʝʥʝʨʫʶʪʴ, ʘ ʟ ʯʝʪʚʝʨʪʦʛʦ ʬʦʨʤʫʻʪʴʩʷ ʥʦʚʠʡ ʛʘʧʣʦʾʜʥʠʡ 

ʤʽʮʝʣʽʡ. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʘʨʪʦʧʣʷʥʠʡ ʛʨʠʙ ʧʨʦʚʦʜʠʪʴ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʫ ʛʘʧʣʦʾʜʥʦʤʫ ʩʪʘʥʽ, 

ʜʠʧʣʦʾʜʥʘ ʚ ʮʠʢʣʽ ʨʦʟʚʠʪʢʫ ʣʠʰʝ ʟʠʛʦʪʘ. 
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ʈʠʩ. 5. ʎʠʢʣ ʨʦʟʚʠʪʢʫ ʬʽʪʦʬʪʦʨʠ (Phitophthora infestans): ɸ : ʘ ï ʥʝʩʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ;  

ʙ ï ʩʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ; ʄ ï ʤʝʡʦʟ; 1 ï ʦʨʛʘʥʠ, ʫʨʘʞʝʥʽ ʬʽʪʦʬʪʦʨʦʶ; 2 ï ʧʨʦʨʦʩʪʘʥʥʷ ʟʦʦʩʧʦʨʘʥʛʽʷ;  

3 ï ʟʦʦʩʧʦʨʘʥʛʽʡ ʪʘ ʚʠʭʽʜ ʟʦʦʩʧʦʨ; 4 ï ʟʦʦʩʧʦʨʘ; 5 ï ʧʨʦʨʦʩʪʘʥʥʷ ʟʦʦʩʧʦʨʠ; 6 ï ʦʦʛʦʥʽʡ ʽ ʘʥʪʝʨʠʜʽʡ;  

7 ï ʦʦʛʘʤʽʷ; 8 ï ʫʪʚʦʨʝʥʥʷ ʟʠʛʦʪʠ; 9 ï ʧʨʦʨʦʩʪʘʥʥʷ ʟʠʛʦʪʠ (ʦʦʩʧʦʨʠ). ɹ: ʫʨʘʞʝʥʽ ʣʠʩʪʢʠ, ʩʪʝʙʣʘ, ʙʫʣʴʙʠ. 
 

ʅʝʩʧʨʘʚʞʥʷ ʙʦʨʦʰʥʠʩʪʘ ʨʦʩʘ ʘʙʦ ʤʽʣʴʜʴʶ ʚʠʥʦʛʨʘʜʫ (Plasmopara viticola) ï 

ʧʘʨʘʟʠʪʥʠʡ ʛʨʠʙ ʽʟ ʦʦʤʽʮʝʪʽʚ, ʧʦʨʷʜʢʫ ʧʝʨʦʥʦʩʧʦʨʦʚʽ (Peronosporales) (ʨʠʩ. 6.). ɿʙʫʜʥʠʢ ʻ 

ʦʙʣʽʛʘʪʥʠʤ ʤʦʥʦʬʘʛʦʤ ʽ ʧʘʨʘʟʠʪʫʻ ʣʠʰʝ ʥʘ ʚʠʥʦʛʨʘʜʥʽʡ ʣʦʟʽ. ʍʚʦʨʦʙʘ ʟʜʘʚʥʘ ʨʦʟʚʠʚʘʚʩʷ ʥʘ 

ʜʠʢʦʨʦʩʣʠʭ ʚʠʥʦʛʨʘʜʥʠʭ ʣʦʟʘʭ, ʟʨʦʩʪʘʶʯʠʭ ʚ ʣʽʩʘʭ ʧʽʚʜʝʥʥʦʛʦ-ʩʭʦʜʫ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ. 

ɺ ɭʚʨʦʧʫ ʧʨʦʥʠʢ ʚ 70-ʪʽ ʨʦʢʠ XIX ʩʪ. ʽʟ ʟʘʚʝʟʝʥʠʤʠ ʜʦ ʌʨʘʥʮʽʾ ʘʤʝʨʠʢʘʥʩʴʢʠʤʠ ʚʠʜʘʤʠ 

ʚʠʥʦʛʨʘʜʫ Vitis riparia, V. berlandieri, V. rupestris. ʊʘʢʦʞ ʚʨʘʞʘʻ ʚʩʽ ʟʝʣʝʥʽ ʦʨʛʘʥʠ 

ʚʠʥʦʛʨʘʜʥʦʾ ʣʦʟʠ ï ʣʠʩʪʢʠ, ʧʘʛʦʥʠ, ʩʫʮʚʽʪʪʷ, ʷʛʦʜʠ ʽ ʚʫʩʠʢʠ. ʃʠʩʪʢʠ ʚʨʘʞʘʶʪʴʩʷ ʤʽʣʜʴʶ 

ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. 

 



22 

  
ʈʠʩ. 6. ʇʦʰʢʦʜʞʝʥʽ ʣʠʩʪʢʠ ʚʠʥʦʛʨʘʜʫ ʟʙʫʜʥʠʢʦʤ ʭʚʦʨʦʙʠ Plasmopara viticola. 

 

ɿʦʦʩʧʦʨʠ, ʷʢʽ ʟʠʤʫʶʪʴ ʚ ʦʧʘʣʠʭ ʟʘʨʘʞʝʥʠʭ ʣʠʩʪʢʘʭ ʽ ʷʛʦʜʘʭ ʻ ʜʞʝʨʝʣʦʤ ʮʽʻʾ ʽʥʬʝʢʮʽʾ . 

ʆʦʩʧʦʨʠ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʢʽʥʮʽ ʣʽʪʘ ʽ ʚʦʩʝʥʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʪʘʪʝʚʦʛʦ ʧʨʦʮʝʩʫ ʚʩʝʨʝʜʠʥʽ 

ʚʨʘʞʝʥʠʭ ʪʢʘʥʠʥ. ʇʨʦʨʦʩʪʘʶʪʴ ʪʽʣʴʢʠ ʧʽʩʣʷ ʜʦʟʨʽʚʘʥʥʷ, ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʟʙʝʨʽʛʘʶʪʴ ʙʽʣʴʰʝ 

ʜʚʦʭ ʨʦʢʽʚ. ʆʦʩʧʦʨʠ ʧʨʦʨʦʩʪʘʶʪʴ ʥʘʚʝʩʥʽ, ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʦʾ ʚʦʣʦʛʦʩʪʽ. ɼʣʷ ʧʨʦʨʦʩʪʘʥʥʷ ʾʤ 

ʧʦʪʨʽʙʥʦ ʜʚʦ- ʪʨʴʦʭʜʝʥʥʝ ʩʠʣʴʥʝ ʟʚʦʣʦʞʝʥʥʷ. ɸʢʪʠʚʥʽʩʪʴ ʧʨʦʨʦʩʪʘʥʥʷ ʦʦʩʧʦʨ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ. ɺʦʥʠ ʧʨʦʨʦʩʪʘʶʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚʽʜ 11 ÁC ʜʦ 38 ÁC, ʦʧʪʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

25 ÁC, ʧʨʠ 17-25 ÁC ï ʧʨʦʨʦʩʪʘʶʪʴ ʯʝʨʝʟ 2-3 ʜʥʽ, ʘ ʧʨʠ 11 ÁC ï ʯʝʨʝʟ 8 ʜʥʽʚ. ʇʨʦʨʦʩʪʘʶʯʠ, 

ʦʦʩʧʦʨʠ ʫʪʚʦʨʶʶʪʴ ʟʦʦʩʧʦʨʘʥʛʽʾ. ɿʦʦʩʧʦʨʘʥʛʽʾ ʣʝʛʢʦ ʚʽʜʣʘʤʫʶʪʴʩʷ ʽ ʧʝʨʝʥʦʩʷʪʴʩʷ ʚʽʪʨʦʤ. 

ʆʩʽʜʘʶʯʠ ʥʘ ʧʦʚʝʨʭʥʽ ʣʠʩʪʢʽʚ ʚʠʥʦʛʨʘʜʫ, ʟʤʦʯʝʥʠʭ ʢʨʘʧʣʷʤʠ ʜʦʱʫ ʘʙʦ ʨʦʩʠ, ʟʦʦʩʧʦʨʘʥʛʽʾ 

ʨʦʟʪʨʽʩʢʫʶʪʴʩʷ, ʚʠʚʽʣʴʥʶʶʯʠ ʟʦʦʩʧʦʨʠ. 

ɿʦʦʩʧʦʨʠ ʢʚʘʩʦʣʝʧʦʜʽʙʥʦʾ ʬʦʨʤʠ, ʨʦʟʤʽʨʦʤ 6-8ʭ4-5ʤʢʤ, ʟ ʫʚʽʛʥʫʪʦʛʦ ʙʦʢʫ ʤʘʶʪʴ 2 

ʜʞʛʫʪʠʢʘ. ɾʠʚʫʪʴ ʙʣʠʟʴʢʦ 2-ʦʭ ʛʦʜʠʥ ʽ ʨʫʭʘʶʪʴʩʷ ʫ ʚʦʜʽ, ʘ ʧʦʪʽʤ, ʧʨʠ ʜʦʪʠʢʦʚʽ ʜʦ ʧʨʦʜʠʭʽʚ 

ʥʘ ʥʠʞʥʴʦʤʫ ʙʦʮʽ ʣʠʩʪʢʽʚ, ʨʫʭ ʟʦʦʩʧʦʨ ʧʨʠʧʠʥʷʻʪʴʩʷ, ʚʦʥʠ ʚʪʷʛʫʶʪʴ ʫ ʩʝʙʝ ʜʞʛʫʪʠʢʠ, 

ʥʘʙʫʚʘʶʪʴ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ, ʪʘ ʚʢʨʠʚʘʶʪʴʩʷ ʦʙʦʣʦʥʢʦʶ. ʇʽʩʣʷ ʮʴʦʛʦ ʟʦʦʩʧʦʨʠ ʧʨʦʨʦʩʪʘʶʪʴ, 

ʜʘʶʯʠ ʥʠʪʢʦʧʦʜʽʙʥʠʡ ʧʘʨʦʩʪʦʢ, ʷʢʠʡ ʧʨʦʥʠʢʘʻ ʚ ʪʢʘʥʠʥʠ ʯʝʨʝʟ ʧʨʦʜʠʭʠ. ʇʘʨʦʩʪʦʢ 

ʨʦʟʨʦʩʪʘʻʪʴʩʷ ʚ ʛʨʠʙʥʠʮʶ ʤʽʞ ʢʣʽʪʠʥʘʤʠ. ɺ ʢʣʽʪʠʥʠ ʧʨʦʥʠʢʘʶʪʴ ʣʠʰʝ ʛʘʫʩʪʦʨʽʾ, ʷʢʠʤʠ ʛʨʠʙ 

ʧʦʛʣʠʥʘʻ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ. 

ʇʽʩʣʷ ʟʘʨʘʞʝʥʥʷ ʛʨʠʙ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʨʠʭʦʚʘʥʦ. ɺʽʥ ʧʦʨʫʰʫʻ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʢʣʽʪʠʥ, 

ʨʫʡʥʫʻ ʭʣʦʨʦʬʽʣ. ɺʥʘʩʣʽʜʦʢ ʥʘ ʚʨʘʞʝʥʠʭ ʣʠʩʪʢʘʭ ʟ'ʷʚʣʷʶʪʴʩʷ çʤʘʩʣʷʥʠʩʪʽè ʧʣʷʤʠ ʽ 

ʧʦʯʠʥʘʻʪʴʩʷ ʚʽʜʤʠʨʘʥʥʷ ʢʣʽʪʠʥ. ɺ ʮʝʡ ʧʝʨʽʦʜ ʛʨʠʙ ʫʪʚʦʨʶʻ ʦʨʛʘʥʠ ʨʦʟʤʥʦʞʝʥʥʷ. ɺʦʣʦʛʦʾ 

ʧʦʛʦʜʠ ʧʣʷʤʠ ʚʢʨʠʚʘʶʪʴʩʷ ʙʽʣʠʤ ʥʘʣʴʦʪʦʤ, ʷʢʠʡ ʷʚʣʷʻ ʩʦʙʦʶ ʟʦʦʩʧʦʨʘʥʛʽʻʥʦʩʮʽ ʟ 

ʟʦʦʩʧʦʨʘʥʛʽʷʤʠ. ɿʦʦʩʧʦʨʘʥʛʽʻʥʦʩʮʽ ʚʠʭʦʜʷʪʴ ʯʝʨʝʟ ʧʨʦʜʠʭʠ. ɺʦʥʠ ʤʘʶʪʴ ʤʦʥʦʧʦʜʽʘʣʴʥʝ 

ʛʘʣʫʞʝʥʥʷ: ʛʦʣʦʚʥʘ ʚʽʩʴ ʥʝʩʝ ʙʦʢʦʚʽ ʛʽʣʢʠ, ʷʢʽ ʟʘʢʽʥʯʫʶʪʴʩʷ ʢʦʨʦʪʢʠʤʠ ʟʫʙʮʷʤʠ, ʥʘ ʷʢʠʭ 

ʫʪʚʦʨʶʶʪʴʩʷ ʟʦʦʩʧʦʨʘʥʛʽʾ. ʂʦʞʥʠʡ ʟʦʦʩʧʦʨʘʥʛʽʻʥʦʩʝʮʴ ʫʪʚʦʨʶʻ ʜʦ 200 ʟʦʦʩʧʦʨʘʥʛʽʡ, ʚ ʷʢʠʭ 

ʬʦʨʤʫʶʪʴʩʷ ʧʦ 4-5 ʟʦʦʩʧʦʨ. ʂʦʥʽʜʽʘʣʴʥʝ ʩʧʦʨʦʥʦʰʝʥʥʷ ʧʨʦʪʽʢʘʻ ʧʨʠ ʚʽʜʥʦʩʥʽʡ ʚʦʣʦʛʦʩʪʽ 

ʧʦʚʽʪʨʷ 95-100 % ʽ ʪʝʤʧʝʨʘʪʫʨʽ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 11 ÁC ʜʦ 29 ÁC. ʉʠʣʴʥʝ ʩʧʦʨʦʥʦʰʝʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʩʣʷ ʜʦʱʫ ʘʙʦ ʧʨʠ ʧʦʷʚʽ ʨʦʩʠ, ʘʣʝ ʷʢʱʦ ʚ ʢʽʥʮʽ ʽʥʢʫʙʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʩʪʦʾʪʴ 

ʩʫʭʘ ʧʦʛʦʜʘ, ʪʦ ʚʦʥʦ ʟʘʪʨʠʤʫʻʪʴʩʷ. 

ɯʥʢʫʙʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʤʽʣʜʴʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ. ɺʽʥ ʨʽʚʥʠʡ 4 ʜʥʷʤ ʧʨʠ 

21-25Áʉ ʽ 12 ʜʥʷʤ ʧʨʠ 13-14Áʉ. ɼʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʽʥʢʫʙʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʧʦʪʨʽʙʥʘ ʩʫʤʘ 

ʩʝʨʝʜʥʴʦʜʝʥʥʠʭ ʝʬʝʢʪʠʚʥʠʭ (ʚʠʱʝ 8 ÁC) ʪʝʤʧʝʨʘʪʫʨ 61 ÁC. 

ɿʘʟʚʠʯʘʡ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʾ ʟʙʫʜʥʠʢ ʜʘʻ 15-16 ʛʝʥʝʨʘʮʽʡ. ɺʦʣʦʛʦʾ ʧʦʛʦʜʠ ʭʚʦʨʦʙʘ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʦ ʪʠʧʫ ʝʧʽʬʽʪʦʪʽʾ, ʟʘʚʜʘʶʯʠ ʚʝʣʠʢʦʾ ʰʢʦʜʠ ʫʨʦʞʘʶ ʽ ʥʘʩʘʜʞʝʥʥʷʤ. 

ʎʠʢʣ ʨʦʟʚʠʪʢʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 7. 
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ʈʠʩ. 7. ʎʠʢʣ ʨʦʟʚʠʪʢʫ ʤʽʣʜʶ ʚʠʥʦʛʨʘʜʫ (Plasmopara viticola).  

 

ʂʣʘʩ ɿʠʛʦʤʽʮʝʪʠ (Zygomycetes). ɿʠʛʦʤʽʮʝʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʠʤ 

ʥʝʩʝʧʪʦʚʘʥʠʤ ʤʽʮʝʣʽʻʤ, ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʷʜʝʨ. ʇʦʧʝʨʝʯʥʽ ʧʝʨʝʛʦʨʦʜʢʠ ʚʠʥʠʢʘʶʪʴ ʣʠʰʝ 

ʧʨʠ ʫʪʚʦʨʝʥʥʽ ʦʨʛʘʥʽʚ ʩʧʦʨʦʥʦʰʝʥʥʷ. ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʟʠʛʦʤʽʮʝʪʠ ʧʨʦʚʦʜʷʪʴ ʚ ʛʘʧʣʦʾʜʥʦʤʫ 

ʩʪʘʥʽ, ʜʠʧʣʦʾʜʥʘ ʣʠʰʝ ʟʠʛʦʪʘ. ɿʠʛʦʤʽʮʝʪʠ ï ʩʘʧʨʦʬʽʪʠ, ʞʠʚʫʪʴ ʥʘ ʩʫʙʩʪʨʘʪʘʭ, ʙʘʛʘʪʠʭ 

ʚʫʛʣʝʚʦʜʘʤʠ (ʭʣʽʙ, ʦʚʦʯʽ, ʛʥʽʡ, ˇʨʫʥʪ ʽ ʪ. ʜ.). ʄʽʮʝʣʽʡ ʟʦʚʥʽʰʥʽʡ ʫ ʚʠʛʣʷʜʽ ʙʽʣʦʛʦ ʘʙʦ ʩʽʨʦʛʦ 

ʧʫʭʢʦʛʦ ʥʘʣʴʦʪʫ. ʅʝʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ï ʧʘʨʘʟʠʪʠ. 

ʅʝʩʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʦʨʘʥʛʽʻʩʧʦʨ. ʉʪʘʪʝʚʠʡ ʧʨʦʮʝʩ ï

ʟʠʛʦʛʘʤʽʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʩʧʦʨʘʥʛʽʻʩʧʦʨ. ʇʨʝʜʩʪʘʚʥʠʢʦʤ ʟʠʛʦʤʽʮʝʪʽʚ ʻ ʛʦʣʦʚʯʘʩʪʘ ʮʚʽʣʴ. 

ɺʠʛʦʪʦʚʠʪʠ ʪʠʤʯʘʩʦʚʠʡ ʧʨʝʧʘʨʘʪ ʽ ʨʦʟʛʣʷʥʫʪʠ ʡʦʛʦ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ. 

ɻʦʣʦʚʯʘʩʪʘ ʮʚʽʣʴ (ʄʠʩor mucedʦ) ï ʛʨʠʙ-ʩʘʧʨʦʬʽʪ ʟ ʥʝʩʝʧʪʦʚʘʥʠʤ ʤʽʮʝʣʽʻʤ. 

ʄʽʮʝʣʽʡ ʟʦʚʥʽʰʥʽʡ, ʫ ʚʠʛʣʷʜʽ ʙʽʣʦʛʦ ʧʫʭʢʦʛʦ ʥʘʣʴʦʪʫ ʥʘ ʩʫʙʩʪʨʘʪʘʭ, ʙʘʛʘʪʠʭ ʚʫʛʣʝʚʦʜʘʤʠ. 

ɿʦʚʥʽ ʤʽʮʝʣʽʡ ʧʦʢʨʠʪʠʡ ʦʙʦʣʦʥʢʦʶ, ʧʽʜ ʷʢʦʶ ʟʥʘʭʦʜʠʪʴʩʷ ʮʠʪʦʧʣʘʟʤʘ ʽ ʙʘʛʘʪʦ ʷʜʝʨ, ʦʩʢʽʣʴʢʠ 

ʚʝʩʴ ʛʨʠʙ ï ʚʝʣʠʢʘ ʨʦʟʛʘʣʫʞʝʥʘ ʢʣʽʪʠʥʘ (ʨʠʩ. 8. ʪʘ ʨʠʩ. 8, ʘ). 

ʈʦʟʤʥʦʞʝʥʥʷ ʥʝʩʪʘʪʝʚʝ ʽ ʩʪʘʪʝʚʝ. ʇʨʠ ʥʝʩʪʘʪʝʚʦʤʫ ʨʦʟʤʥʦʞʝʥʥʽ ʥʘ ʤʽʮʝʣʽʾ 

ʚʠʨʦʩʪʘʶʪʴ ʩʧʦʨʘʥʛʽʻʥʦʩʮʽ, ʥʘ ʚʝʨʭʽʚʮʽ ʷʢʠʭ ʫʪʚʦʨʶʶʪʴʩʷ ʢʫʣʷʩʪʽ ʩʧʦʨʘʥʛʽʾ. ʄʦʣʦʜʽ 

ʩʧʦʨʘʥʛʽʾ ʞʦʚʪʦʛʦ, ʘ ʩʪʘʨʽ ï ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ, ʟʘʚʜʷʢʠ ʩʧʦʨʘʤ, ʱʦ ʧʦʢʨʠʪʽ ʪʦʚʩʪʦʶ 

ʦʙʦʣʦʥʢʦʶ. 
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ʉʪʘʪʝʚʠʡ ʧʨʦʮʝʩ ʟʠʛʦʛʘʤʥʠʡ ʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʫʞʝ ʨʽʜʢʦ. ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʛʦʣʦʚʯʘʩʪʘ 

ʮʚʽʣʴ ʧʨʦʚʦʜʠʪʴ ʚ ʛʘʧʣʦʾʜʥʦʤʫ ʩʪʘʥʽ, ʪʦʤʫ ʦʩʦʙʠʥʠ ʛʝʪʝʨʦʪʘʣʽʯʥʽ. ʇʽʜ ʯʘʩ ʩʪʘʪʝʚʦʾ 

ʨʦʟʤʥʦʞʝʥʥʷ + ʽ ï ʤʽʮʝʣʽʾ ʨʦʩʪʫʪʴ ʥʘʟʫʩʪʨʽʯ ʦʜʠʥ ʦʜʥʦʤʫ. ɻʽʬʠ, ʱʦ ʜʦʨʦʩʪʘʶʪʴ ʦʜʥʘ ʜʦ 

ʦʜʥʦʾ ʚʽʜʯʣʝʥʦʚʫʶʪʴ ʛʘʤʝʪʘʥʛʽʾ, ʚʤʽʩʪ ʷʢʠʭ ʟʣʠʚʘʻʪʴʩʷ ʽ ʫʪʚʦʨʶʻʪʴʩʷ ʟʠʛʦʪʘ. ɺʦʥʘ 

ʧʦʢʨʠʚʘʻʪʴʩʷ ʱʽʣʴʥʦʶ ʦʙʦʣʦʥʢʦʶ ʽ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʟʠʛʦʩʧʦʨʫ. ʇʽʩʣʷ ʧʝʨʽʦʜʫ ʩʧʦʢʦʶ 

ʟʠʛʦʩʧʦʨʘ ʧʨʦʨʦʩʪʘʻ ʚ ʩʧʦʨʘʥʛʽʻʥʦʩʝʮʴ ʟʽ ʩʧʦʨʘʥʛʽʻʤ, ʚ ʷʢʦʤʫ ʜʦʟʨʽʚʘʶʪʴ ʛʘʧʣʦʾʜʽ 

ʛʝʪʝʨʦʪʘʣʽʯʥʽ ʩʧʦʨʠ ʩʪʘʪʝʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ. 

 

ɸ 

 

 

 

 ɹ 

ʈʠʩ. 8. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʧʨʦʨʦʩʪʘʥʥʷ ʛʦʣʦʚʯʘʩʪʠʭ ʩʧʦʨʘʥʛʽʾʚ ʮʚʽʣʝʚʦʛʦ ʛʨʠʙʘ (ʄʠʩʦr 

ʪʠʩʝdʦ) ʥʘ ʭʣʽʙʽ (ɸ), ʪʘ ʩʭʝʤʘ ʮʠʢʣʫ ʨʦʟʚʠʪʢʫ (ɹ): ʘ ï ʥʝʩʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ;  ʙ ï ʩʪʘʪʝʚʝ 

ʨʦʟʤʥʦʞʝʥʥʷ; ʄ ï ʤʝʡʦʟ; 1 ï ʛʝʪʝʨʦʪʘʣʽʯʥʽ ʤʽʮʝʣʽʾ; 2 ï ʛʝʪʝʨʦʪʘʣʽʯʥʽ ʩʧʦʨʠ; 3 ï ʧʨʦʨʦʩʪʘʥʥʷ ʩʧʦʨ; 

 4 ï ʢʦʥôʶʛʘʮʽʷ ʛʘʤʝʪʘʥʛʽʾʚ ʛʝʪʝʨʦʪʘʣʽʯʥʠʭ ʤʽʮʝʣʽʾʚ; 5 ï ʟʠʛʦʪʘ ʪʘ ʾʾ ʧʨʦʨʦʩʪʘʥʥʷ; 6 ï ʟʘʨʦʜʢʦʚʠʡ ʩʧʦʨʘʥʛʽʡ;  

7 ï ʩʧʦʨʘʥʛʽʻʥʦʩʝʮʴ ʽʟ ʩʧʦʨʘʥʛʽʻʤ, ʜʝ ʫʪʚʦʨʶʶʪʴʩʷ ʩʧʦʨʠ ʥʝʩʪʘʪʝʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ; 8 ï ʧʽʜʚʽʩʦʢ. 
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ʈʠʩ. 8, ʘ. ʎʠʢʣ ʨʦʟʚʠʪʢʫ ʛʨʠʙʘ ʤʫʢʦʨʘ, ʛʦʣʦʚʯʘʪʘ ʮʚʽʣʴ (Mucor mucedo). 

 
ʂʣʘʩ ɸʩʢʦʤʽʮʝʪʠ (ɸscomycetes) ï ʚʠʱʽ ʛʨʠʙʠ, ʷʢʽ ʧʨʠ ʩʪʘʪʝʚʦʤʫ ʩʧʦʩʦʙʽ ʨʦʟʤʥʦʞʝʥʥ 

ʫʪʚʦʨʶʶʪʴ ʘʩʢʠ ʟ ʘʩʢʦʩʧʦʨʘʤʠ. ʄʽʮʝʣʽʡ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʠʡ, ʯʣʝʥʠʩʪʠʡ, ʢʣʽʪʠʥʠ ʙʘʛʘʪʦʷʜʝʨʥʽ, 

ʦʩʢʽʣʴʢʠ ʷʜʨʘ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʤʽʛʨʫʚʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʧʝʨʝʛʦʨʦʜʢ ʤʽʞ ʢʣʽʪʠʥʘʤʠ 

ʥʝʧʦʚʥʽ. ɿʘ ʩʧʦʩʦʙʦʤ ʞʠʚʣʝʥʥʷ ʚʦʥʠ ʙʫʚʘʶʪʴ ʩʘʧʨʦʬʽʪʠ ʽ ʧʘʨʘʟʠʪʠ. 

ʂʣʘʩ ʘʩʢʦʤʽʮʝʪʠ ʜʽʣʠʪʴʩʷ ʥʘ ʜʚʘ ʧʽʜʢʣʘʩʠ: ɻʦʣʦʩʫʤʯʘʩʪʽ ʽ ʇʣʦʜʦʩʫʤʯʘʩʪʽ. 

ɻʦʣʦʩʫʤʯʘʩʪʽ ʧʨʠ ʩʪʘʪʝʚʦʤʫ ʨʦʟʤʥʦʞʝʥʥʽ ʥʝ ʫʪʚʦʨʶʶʪʴ ʧʣʦʜʦʚʠʭ ʪʽʣ. ɸʩʢʠ ʬʦʨʤʫʶʪʴʩ ̫

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʤʽʮʝʣʽʾ. ʇʣʦʜʦʩʫʤʯʘʩʪʽ ʧʨʠ ʩʪʘʪʝʚʦʤʫ ʨʦʟʤʥʦʞʝʥʥʽ ʫʪʚʦʨʶʶʪʴ ʧʣʦʜʦʚʽ 

ʪʽʣʘ ʽ ʘʩʢʠ ʬʦʨʤʫʶʪʴʩʷ ʚ ʛʽʤʝʥʽʘʣʴʥʦʤʫ ʰʘʨʽ ʧʣʦʜʦʚʦʛʦ ʪʽʣʘ. ʇʣʦʜʦʚʠʤʠ ʪʽʣʘʤʠ ʘʩʢʦʤʽʮʝʪʽʚ 

ʻ ʢʣʝʡʩʪʦʪʝʮʽʾ, ʧʝʨʠʪʝʮʽʾ, ʘʧʦʪʝʮʽʾ. ɻʽʤʝʥʽʘʣʴʥʠʡ ʰʘʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʩʢ ʧʘʨʘʬʽʟ. ʈʦʟʤʥʦʞʝʥʥʷ 

ʚʝʛʝʪʘʪʠʚʥʝ, ʩʪʘʪʝʚʝ ʽ ʥʝʩʪʘʪʝʚʝ. ɺʝʛʝʪʘʪʠʚʥʝ ʨʦʟʤʥʦʞʝʥʥ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʘʩʪʠʥʘʤʠ ʤʽʮʝʣʽʶ. 

ʇʨʠ ʥʝʩʪʘʪʝʚʦʤʫ ʨʦʟʤʥʦʞʝʥʥʽ ʫʪʚʦʨʶʶʪʴʩʷ ʝʢʟʦʛʝʥʥ ʩʧʦʨʠ ï ʢʦʥʽʜʽʻʩʧʦʨʠ (ʢʦʥʽʜʽʾ). 

ʉʪʘʪʝʚʠʡ ʩʧʦʩʽʙ ʨʦʟʤʥʦʞʝʥʥʷ ʦʦʛʘʤʥʠʡ, ʘʣʝ ʜʝʱʦ ʨʝʜʫʢʦʚʘʥʠʡ. ʅʘ ʤʽʮʝʣʽʾ ʫʪʚʦʨʶʶʪʴʩʷ 

ʦʨʛʘʥʠ ʩʪʘʪʝʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ: ʯʦʣʦʚʽʯʠʡ ï ʘʥʪʝʨʠʜʽʡ ʽ ʞʽʥʦʯʠʡ ï ʘʨʭʽʢʘʨʧ. ɸʨʭʽʢʘʨʧ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ - ʥʠʞʥʴʦʾ ʨʦʟʰʠʨʝʥʦ ʾ- ʘʩʢʦʛʦʥʘ ʽ ʚʝʨʭʥʴʦʾ ʪʨʫʙʯʘʩʪʦʾ ï ʪʨʽʭʦʛʽʥʠ. 

ʊʨʽʭʦʛʽʥʘ ʚʨʦʩʪʘʻ ʚ ʘʥʪʝʨʠʜʽʡ ʽ ʚʤʽʻ ʘʥʪʝʨʠʜʽʷ ʧʝʨʝʣʠʚʘʻʪʴʩʷ ʚ ʘʩʢʦʛʦʥ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʣʠʰʝ 

ʧʣʘʟʤʦʛʘʤʽʷ, ʘ ʷʜʨʘ ʧʘʨʫʶʪʴʩʷ (+ ʽ ï), ʫʪʚʦʨʶʶʯʠ ʜʠʢʘʨʽʦʥ (ʨʠʩ. 9.).  
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ʅʘ ʘʩʢʦʛʦʥʽ ʫʪʚʦʨʶʶʪʴʩʷ ʩʣʽʧʽ ʚʠʨʦʩʪʠ ï ʘʩʢʦʛʝʥʥʽ ʛʽʬʠ, ʢʫʜʠ ʧʝʨʝʭʦʜʷʪʴ ʜʠʢʘʨʽʦʥʠ. 

ɺʽʜʙʫʚʘʻʪʴʩʷ ʙʘʛʘʪʦʨʘʟʦʚʠʡ ʧʦʜʽʣ ʷʜʝʨ ʜʠʢʘʨʽʦʥʫ ʜʣʷ ʟʙʽʣʴʰʝʥʥʽ ʾʭ ʢʽʣʴʢʦʩʪʽ. ɺʝʨʭʽʚʢʦʚʽ 

ʢʣʽʪʠʥʠ ʘʩʢʦʛʝʥʥʠʭ ʛʽʬ ʩʧʦʯʘʪʢʫ ʚʠʪʷʛʫʶʪʴʩʷ, ʘ ʧʦʪʽʤ ʟʘʛʠʥʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʛʘʯʢʘ. ʆʙʠʜʚʘ 

ʷʜʨʘ ʩʠʥʭʨʦʥʥʦ ʜʽʣʷʪʴʩʷ, ʫʪʚʦʨʶʶʯʠ ʜʚʘ ʜʠʢʘʨʽʦʥʠ ʆʜʠʥ ʟ ʥʠʭ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʤʽʩʮʽ 

ʧʝʨʝʛʠʥʫ, ʘ ʫ ʜʨʫʛʦʛʦ ʜʠʢʘʨʽʦʥʫ ʦʜʥʝ ʷʜʨʦ ʚʽʜʭʦʜʠʪʴ ʰ ʢʽʥʯʠʢ ʛʘʯʢʘ, ʘ ʜʨʫʛʝ ʟʘʣʠʰʘʻʪʴʩʷ 

ʙʽʣʷ ʦʩʥʦʚʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʚʠʥʠʢʘʻ ʧʝʨʝʛʦʨʦʜʢʘ, ʱʝ ʚʽʜʜʽʣʷʻ ʩʝʨʝʜʥʶ ʜʠʢʘʨʽʦʥʥʫ ʢʣʽʪʠʥʫ. 

ʗʜʨʘ, ʱʦ ʟʘʣʠʰʘʶʪʴʩʷ, ʟ ʯʘʩʦʤ ʜʝʛʝʥʝʨʫʶʪʴ. ʂʣʽʪʠʥʘ ʟ ʜʠʢʘʨʽʦʥʦʤ ʻ ʤʘʪʝʨʠʥʩʴʢʦʶ 

ʢʣʽʪʠʥʦʶ ʘʩʢʘ. ɺ ʥʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʘʨʽʦʛʘʤʽʷ, ʪʦʙʪʦ ʷʜʨʘ ʜʠʢʘʨʽʦʥʫ ʟʣʠʚʘʶʪʴʩʷ, ʫʪʚʦʨʶʶʯʠ 

ʟʠʛʦʪʫ. ɿʠʛʦʪʘ ʜʽʣʠʪʴʩʷ ʨʝʜʫʢʮʽʡʥʦ ʽ ʤʽʪʦʪʠʯʥʦ, ʟ ʥʝʾ ʬʦʨʤʫʻʪʴʩʷ ʘʩʢʘ, ʚ ʷʢʦʤʫ ʚʽʩʽʤ 

ʘʩʢʦʩʧʦʨ. ɸʩʢʦʩʧʦʨʠ ʚ ʘʩʢʫ ʛʘʧʣʦʾʜʥʽ ʛʝʪʝʨʦʪʘʣʽʯʥʽ. ɿʘ ʟʦʚʥʽʰʥʽʤ ʚʠʛʣʷʜʦʤ ʘʩʢʠ ʦʢʨʫʛʣʽ ʘʙʦ 

ʚʠʜʦʚʞʝʥʽ ʇʨʝʜʩʪʘʚʥʠʢʦʤ ʛʦʣʦʩʫʤʯʘʩʪʠʭ ʘʩʢʦʤʽʮʝʪʽʚ ʻ ʧʠʚʥʽ ʜʨʽʞʜʞʽ, ʘ ʧʣʦʜʦʩʫʤʯʘʩʪʠʭ ï 

ʩʠʟʘ ʮʚʽʣʴ (ʧʝʥʽʮʠʣ), ʙʦʨʦʰʥʠʩʪʘ ʨʦʩʘ ʘˇʨʫʩʫ ʡ ʨʽʞʢʠ ʞʠʪʘ. ʈʦʟʛʣʷʥʫʪʠ ʾʭ ʥʘ ʪʠʤʯʘʩʦʚʠʭ 

ʧʨʝʧʘʨʘʪʘʭ. ʉʭʝʤʘ ʮʠʢʣʫ ʨʦʟʚʠʪʢʫ ʘʩʢʦʤʽʮʝʪʽʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 10. 

 
ʈʠʩ. 9. ʉʪʘʪʝʚʠʡ ʧʨʦʮʝʩ ʫ ʘʩʢʦʤʽʮʝʪʽʚ (Ascomycetes): ʘ ï ʘʩʢʦʩʧʦʨʘ; ʙ ï ʛʘʧʣʦʾʜʥʠʡ ʤʽʮʝʣʽʡ; 

ʚ ï ʦʨʛʘʥʠ ʩʪʘʪʝʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ; ʛ ï ʟʨʦʩʪʘʥʥʷ ʪʨʠʭʦʛʽʥʠ ʟ ʘʥʪʝʨʠʜʽʻʤ; ʜ ï ʫʪʚʦʨʝʥʥʷ ʘʩʢʦʛʝʥʥʠʭ ʛʽʬ;  

ʝ ï ʬʦʨʤʫʚʘʥʥʷ ʘʩʢʘ ʥʘ ʢʽʥʮʽ ʘʩʢʦʛʝʥʥʦʾ ʛʽʬʠ; ʻ ï ʫʪʚʦʨʝʥʥʷ ʘʩʢʦʩʧʦʨ; ʄ ï ʤʝʡʦʟ; 1 ï ʘʩʢʦʛʦʥ; 2 ï ʪʨʠʭʦʛʽʥʘ  

(1,2 ï ʘʨʭʽʢʘʨʧ); ɿ ï ʘʥʪʝʨʠʜʽʡ; 4 ï ʘʩʢʦʛʝʥʥʘ ʛʽʬʘ; 5 ï ʟʠʛʦʪʘ; 6 ï ʘʩʢʘ ʟ ʘʩʢʦʩʧʦʨʘʤʠ. 

 

ʇʠʚʥʽ ʜʨʽʞʜʞʽ (Saccharomyces cerevisiae) ʤʘʶʪʴ ʦʜʥʦʢʣʽʪʠʥʥʠʡ ʤʽʮʝʣʽʡ. ʂʣʽʪʠʥʠ 

ʦʚʘʣʴʥʽ ʘʙʦ ʦʢʨʫʛʣʽ, ʦʜʥʦʷʜʝʨʥʽ (ʨʠʩ. 10.). ʉʘʧʨʦʬʽʪ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘ ʧʦʞʠʚʥʽʡ ʩʫʤʽʰʽ, 

ʙʘʛʘʪʫ ʚʫʛʣʝʚʦʜʘʤʠ, ʚʠʢʣʠʢʘʻ ʩʧʠʨʪʦʚʝ ʙʨʦʜʽʥʥʷ, ʪʦʤʫ ʡʦʛʦ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʨʽʟʥʠʭ 

ʛʘʣʫʟʷʭ ʚʠʨʦʙʥʠʮʪʚʘ. ɼʣʷ ʧʠʚʥʠʭ ʜʨʽʞʜʞʽʚ ʭʘʨʘʢʪʝʨʥʽ ʚʝʛʝʪʘʪʠʚʥʝ ʽ ʩʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ. 

ɺʝʛʝʪʘʪʠʚʥʝ ʨʦʟʤʥʦʞʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʙʨʫʥʴʢʫʚʘʥʥʷʤ. ʉʪʘʪʝʚʠʡ ʧʨʦʮʝʩ 

ʚ̔ ʜʙʫʚʘʻʪʴʩʷ ʜʦʩʠʪʴ ʨʽʜʢʦ. ʇʨʠ ʮʴʦʤʫ ʚʤʽʩʪ ʜʚʦʭ ʢʣʽʪʠʥ ʟʣʠʚʘʻʪʴʩʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʟʠʛʦʪʠ, ʟ 

ʷʢʦʾ ʬʦʨʤʫʻʪʴʩʷ ʘʩʢʘ, ʚ ʷʢʦʤʫ 8 ʘʩʢʦʩʧʦʨ. ʏʘʩʪʦ ʘʩʢʠ ʬʦʨʤʫʶʪʴʩʷ ʙʝʟ ʩʪʘʪʝʚʦʛʦ ʧʨʦʮʝʩʫ 

(ʧʘʨʪʝʥʦʢʘʨʧʽʯʥʦ). ʗʜʨʦ ʢʣʽʪʠʥʠ ʜʽʣʠʪʴʩʷ ʜʚʽʯʽ ʤʽʪʦʟʦʤ ʽ ʬʦʨʤʫʻʪʴʩʷ ʘʩʢʘ, ʚ ʷʢʦʤʫ ʯʦʪʠʨʠ 

ʘʩʢʦʩʧʦʨʠ. 
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ʈʠʩ. 10. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʪʘ ʩʭʝʤʘ ʮʠʢʣʫ ʨʦʟʚʠʪʢʫ ʜʨʽʞʜʞʽʚ ʧʠʚʥʠʭ (Saccharomyces 

cerevisiae): ʘ ï ʙʨʫʥʴʢʫʚʘʥʥʷ; ʙ ï ʩʪʘʪʝʚʠʡ ʧʨʦʮʝʩ; ʄ ï ʤʝʡʦʟ; 1 ï ʦʜʥʦʢʣʽʪʠʥʥʠʡ ʜʠʧʣʦʾʜʥʠʡ ʪʘʣʦʤ;  

2-3 ï ʢʣʽʪʠʥʠ, ʱʦ ʙʨʫʥʴʢʫʶʪʴʩʷ, ʫʪʚʦʨʶʶʯʠ ʧʩʝʚʜʦʤʽʮʝʣʽʡ; 4 ï ʫʪʚʦʨʝʥʥʷ ʘʩʢʦʩʧʦʨ ʰʣʷʭʦʤ ʤʝʡʦʟʫ. 

 

ʉʠʟʘ ʮʚʽʣʴ (ʈʝʧʽʩillium glʘʠʩʠʪ) ï ʛʨʠʙ ʩʘʧʨʦʬʽʪ ʟ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʠʤ ʯʣʝʥʠʩʪʠʤ 

ʤʽʮʝʣʽʻʤ. ʄʽʮʝʣʽʡ ʟʦʚʥʽʰʥʽʡ, ʱʽʣʴʥʦ ʧʨʠʪʠʩʥʫʪʠʡ ʜʦ ʩʫʙʩʪʨʘʪʫ, ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʥʘ ʩʫʙʩʪʨʘʪʘʭ, ʙʘʛʘʪʠʭ ʚʫʛʣʝʚʦʜʘʤʠ (ʧʣʦʜʠ, ʦʚʦʯʽ, ʭʘʨʯʦʚʽ ʧʨʦʜʫʢʪʠ, ʛʥʽʡ). ʉʠʟʘ ʮʚʽʣʴ 

ʚʠʜʽʣʷʻ ʘʥʪʠʙʽʦʪʠʢ ʧʝʥʽʮʠʣʽʥ ʽ ʪʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʬʘʨʤʘʮʝʚʪʠʯʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʈʦʟʤʥʦʞʫʻʪʴʩʷ ʛʨʠʙ ʚʝʛʝʪʘʪʠʚʥʦ, ʥʝʩʪʘʪʝʚʦ ʽ ʩʪʘʪʝʚʦ. ɺʝʛʝʪʘʪʠʚʥʝ ʨʦʟʤʥʦʞʝʥʥʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʘʩʪʠʥʘʤʠ ʤʽʮʝʣʽʶ. ʇʨʠ ʥʝʩʪʘʪʝʚʦʤʫ ʨʦʟʤʥʦʞʝʥʥʽ ʥʘ ʤʽʮʝʣʽʾ ʛʨʠʙʘ ʚʠʥʠʢʘʶʪʴ 

ʙʘʛʘʪʦʢʣʽʪʠʥʥʽ ʢʦʥʽʜʽʻʥʦʩʮʽ, ʷʢʽ ʥʘ ʚʝʨʭʽʚʮʽ ʨʦʟʯʣʝʥʦʚʫʶʪʴʩʷ ʽ ʫʪʚʦʨʶʶʪʴʩʷ ʩʪʝʨʠʛʤʠ. 

ɺʦʥʠ ʚʽʜʯʣʝʥʦʚʫʶʪʴ ʢʣʽʪʠʥʠ, ʟ ʷʢʠʭ ʬʦʨʤʫʶʪʴʩʷ ʢʦʥʽʜʽʾ. ʂʦʥʽʜʽʾ ʤʘʚ ʟʝʣʝʥʫʚʘʪʦ-ʩʠʟʝ 

ʟʘʙʘʨʚʣʝʥʥʷ, ʟʚʽʜʩʠ ʽ ʥʘʟʚʘ ï ʩʠʟʘ ʮʚʽʣʴ (ʨʠʩ. 11.). 

 
ʈʠʩ. 11. ʎʠʢʣ ʨʦʟʚʠʪʢʫ ʧʝʥʽʮʠʣʫ (Penicillium glaucum): ʘ ï ʥʝʩʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ;  

ʙ ï ʩʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ; ʄ ï ʤʝʡʦʟ; 1 ï ʤʽʮʝʣʽʡ; 2 ï ʢʦʥʽʜʽʻʥʦʩʝʮʴ; 3 ï ʩʪʝʨʠʛʤʘ; 4 ï ʢʦʥʽʜʽʾ;  

5 ï ʧʨʦʨʦʩʪʘʥʥʷ ʢʦʥʽʜʽʾ; 6 ï ʘʩʢʦʛʦʥ; 7 ï ʘʥʪʝʨʠʜʽʡ; 8 ï ʬʦʨʤʫʚʘʥʥʷ ʢʣʝʡʩʪʦʪʝʮʽʶ, ʚ ʷʢʦʤʫ ʟʣʠʚʘʶʪʴʩʷ 

ʜʠʢʘʨʽʦʥʠ; 9 ï ʯʘʩʪʠʥʘ ʢʣʝʡʩʪʦʪʝʮʽʶ ʟ ʘʩʢʘʤʠ; 10 ï ʘʩʢʘ ʟ ʘʩʢʦʩʧʦʨʘʤʠ; 11 ï ʘʩʢʦʩʧʦʨʠ. 
 

ʉʪʘʪʝʚʝ ʩʧʦʨʦʥʦʰʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʦʩʠʪʴ ʨʽʜʢʦ. ʇʨʠ ʮʴʦʤʫ ʫʪʚʦʨʶʶʪʴʩʷ 

ʢʣʝʡʩʪʦʪʝʮʽʾ, ʷʢʽ ʤʘʶʪʴ ʢʫʣʷʩʪʫ ʬʦʨʤʫ ʽ ʜʫʞʝ ʤʽʮʥʫ ʦʙʦʣʦʥʢʫ. ɺ ʛʽʤʝʥʽʘʣʴʥʦʤʫ ʰʘʨʽ 

ʢʣʝʡʩʪʦʪʝʮʽʶ ʬʦʨʤʫʶʪʴʩʷ ʘʩʢʠ, ʷʢʽ ʨʦʟʤʽʱʝʥʽ ʤʽʞ ʧʘʨʘʬʽʟʘʤʠ. ɸʩʢʠ ʟʚʽʣʴʥʷʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʽ 
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ʨʦʟʨʠʚʫ ʧʣʦʜʦʚʦʛʦ ʪʽʣʘ. ʉʪʘʪʝʚʠʡ ʧʨʦʮʝʩ ʫ ʧʝʥʽʮʠʣʫ ʤʘʻ ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʦʨʛʘʥʠ ʩʪʘʪʝʚʦʛʦ 

ʨʦʟʤʥʦʞʝʥʥʷ ʫʪʚʦʨʶʶʪʴʩʷ, ʘʣʝ ʟʘʧʣʽʜʥʝʥʥʷ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ. ʋ ʘʩʢʦʛʦʥʘ 

ʘʧʦʛʘʤʥʦ ʫʪʚʦʨʶʶʪʴʩʷ ʘʩʢʦʛʝʥʥʽ ʛʽʬʠ ʟ ʜʠʢʘʨʽʦʥʘʤʠ, ʟ ʷʢʠʭ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ 

ʬʦʨʤʫʶʪɹʩʷ ʘʩʢʠ ʟ ʘʩʢʦʩʧʦʨʘʤʠ  

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʩʢʦʤʽʮʝʪʠ ʧʨʦʚʦʜʷʪʴ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʚ ʛʘʧʣʦʾʜʥʦʤʫ ʩʪʘʥʽ, ʧʽʜ ʯʘʩ 

ʩʪʘʪʝʚʦʛʦ ʧʨʦʮʝʩʫ ʬʦʨʤʫʶʪʴʩʷ ʜʠʢʘʨʽʦʥʠ, ʘ ʜʠʧʣʦʾʜʥʘ ʣʠʰʝ ʟʠʛʦʪʘ. 

ɹʦʨʦʰʥʠʩʪʘ ʨʦʩʘ ʘˇʨʫʩʫ (Sphaerotheca mors-uvae) ï ʛʨʠʙ-ʧʘʨʘʟʠʪ, ʟ ʜʦʙʨʝ 

ʨʦʟʚʠʥʝʥʠʤ, ʯʣʝʥʠʩʪʠʤ, ʟʦʚʥʽʰʥʽʤ ʤʽʮʝʣʽʻʤ. ʇʦʰʢʦʜʞʫʻ ʣʠʩʪʢʠ, ʧʘʛʦʥʠ, ʧʣʦʜʠ ʘˇʨʫʩʫ 

(ʨʠʩ. 12.). ʄʘʻ ʚʠʛʣʷʜ ʙʽʣʦʛʦ ʙʦʨʦʰʥʠʩʪʦʛʦ ʥʘʣʴʦʪʫ. ɺ ʪʢʘʥʠʥʠ ʨʦʩʣʠʥʠ ʧʨʦʥʠʢʘʶʪʴ ʣʠʰʝ 

ʛʘʫʩʪʦʨʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʭʦʜʞʝʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ (ʨʠʩ. 12, ʘ). 

 

 

 

ʈʠʩ. 12. ʋʨʘʞʝʥʽ ʯʘʩʪʠʥʠ ʘʛʨʫʩʫ, ʢʣʝʡʩʪʦʪʝʮʽʾ ʥʘ ʧʣʦʜʘʭ ʪʘ ʤʽʮʝʣʽʡ ʥʘ ʣʠʩʪʢʫ, 

ʥʝʟʨʽʣʦʤʫ ʧʣʦʜʽ. 

 

ʈʦʟʤʥʦʞʝʥʥʷ ʚʝʛʝʪʘʪʠʚʥʝ, ʥʝʩʪʘʪʝʚʝ ʽ ʩʪʘʪʝʚʝ. ɺʝʛʝʪʘʪʠʚʥʝ ʨʦʟʤʥʦʞʝʥʥʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʘʩʪʠʥʘʤʠ ʛʨʠʙʥʠʮʽ. ʅʝʩʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʧʨʦʪʷʟʽ ʚʝʛʝʪʘʮʽʾ 

ʽ ʚʠʢʣʠʢʘʻ ʤʘʩʦʚʝ ʧʦʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥ. ʇʨʠ ʮʴʦʤʫ ʥʘ ʤʽʮʝʣʽʾ ʫʪʚʦʨʶʶʪʴʩʷ ʦʜʥʦʢʣʽʪʠʥʥʽ 

ʢʦʥʽʜʽʻʥʦʩʮʽ, ʱʦ ʚʽʜʰʥʫʨʦʚʫʶʪʴ ʣʘʥʮʶʞʢʠ ʢʦʥʽʜʽʡ, ʷʢʽ ʧʝʨʝʥʦʩʷʪʴʩʷ ʚʽʪʨʦʤ. 

 
ʈʠʩ. 12, ʘ. ʇʣʦʜʦʚʝ ʪʽʣʦ ʢʣʝʡʩʪʦʪʝʮʽʡ ʫ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ ʘˇʨʫʩʫ  

(Sphaerotheca mors uvae): ɸ ï ʢʦʥʽʜʽʘʣʴʥʝ ʨʦʟʤʥʦʞʝʥʥʷ; ɹ ï ʢʣʝʡʩʪʦʪʝʮʽʡ;  ɺ ï ʛʨʫʧʘ 

ʢʣʝʡʩʪʦʪʝʮʽʾʚ; 1 ï ʤʽʮʝʣʽʡ; 2 ï ʣʘʥʮʶʞʢʠ ʢʦʥʽʜʽʻʩʧʦʨ; 3 ï ʢʣʝʡʩʪʦʪʝʮʽʡ;  

4 ï ʛʘʫʩʪʦʨʽʾ; 5 ï ʘʩʢʘ ʟ ʘʩʢʦʩʧʦʨʘʤʠ. 
 

ɺ ʢʽʥʮʽ ʚʝʛʝʪʘʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ. ʅʘ ʤʽʮʝʣʽʾ ʛʨʠʙʘ ʬʦʨʤʫʶʪʴʩʷ 

ʟʘʢʨʠʪʽ ʧʣʦʜʦʚʽ ʪʽʣʘ ï ʢʣʝʡʩʪʦʪʝʮʽʾ. ɺ ʛʽʤʝʥʽʘʣʴʥʦʤʫ ʰʘʨʽ ʢʣʝʡʩʪʦʪʝʮʽʶ ʫʪʚʦʨʶʶʪʴʩʷ 

ʘʥʪʝʨʠʜʽʾ ʪʘ ʘʨʭʽʢʘʨʧʠ. ɺʤʽʩʪ ʘʥʪʝʨʠʜʽʶ ʧʝʨʝʣʠʚʘʻʪʴʩʷ ʚ ʘʩʢʦʛʦʥ ʯʝʨʝʟ ʦʪʚʽʨ, ʷʢʠʡ 
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ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʩʪʽʥʮʽ, ʦʩʢʽʣʴʢʠ ʪʨʽʭʦʛʽʥʘ ʚʽʜʩʫʪʥʷ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʧʣʘʟʤʦʛʘʤʽʷ, ʘʣʝ ʷʜʨʘ ʥʝ 

ʟʣʠʚʘʶʪʴʩʷ, ʘ ʧʘʨʫʶʪʴʩʷ, ʫʪʚʦʨʶʶʯʠ ʜʠʢʘʨʽʦʥʠ. ɸʩʢʦʛʦʥ ʨʦʟʨʦʩʪʘʻʪʴʩʷ, ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʨʷʜ 

ʢʣʽʪʠʥ, ʦʜʥʘ ʟ ʷʢʠʭ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʟʠʛʦʪʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʣʠʪʪʷ ʷʜʝʨ ʜʠʢʘʨʽʦʥʫ, ʘ ʧʦʪʽʤ ʚ 

ʘʩʢʫ ʟ 8 ʘʩʢʦʩʧʦʨʘʤʠ. ʂʣʝʡʩʪʦʪʝʮʽʡ ʟʠʤʫʻ. ɺʝʩʥʦʶ ʥʘʙʫʭʘʻ ʽ ʨʦʟʨʠʚʘʻʪʴʩʷ. ɸʩʢʦʩʧʦʨʠ 

ʟʚʽʣʴʥʷʶʪʴʩʷ ʽ, ʧʦʧʘʜʘʶʯʠ ʥʘ ʨʦʩʣʠʥʠ ʘˇʨʫʩʫ, ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʥʦʚʠʡ ʤʽʮʝʣʽʡ. 

ʈʽʞʢʠ ʞʠʪʘ (Claviceps purpurea) ï ʛʨʠʙ-ʧʘʨʘʟʠʪ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘ ʧʨʝʜʩʪʘʚʥʠʢʘʭ 

ʨʦʜʠʥʠ ʟʣʘʢʦʚʠʭ, ʥʘʡʯʘʩʪʽʰʝ ʥʘ ʞʠʪʽ, ʧʠʨʽʾ, ʪʠʤʦʬʽʾʚʮʽ, ʨʘʡʛʨʘʩʽ, ʷʯʤʝʥʽ, ʷʨʽʡ ʧʰʝʥʠʮʽ ʪʦʱʦ. 

ʅʘ ʫʨʘʞʝʥʠʭ ʢʦʣʦʩʢʘʭ ʟʘʤʽʩʪʴ ʟʝʨʥʽʚʦʢ ʫʪʚʦʨʶʶʪʴʩʷ ʩʢʣʝʨʦʮʽʾ ʘʙʦ ʨʽʞʢʠ ʟ ʱʽ ʧʝʨʝʧʣʝʪʝʥʠʭ 

ʛʽʬ ʤʽʮʝʣʽʶ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʥʝʩʧʨʘʚʞʥʶ ʪʢʘʥʠʥʫ-ʧʣʝʢʪʝʥʭʽʤʫ. ʈʦʟʤʽʨ ʩʢʣʝʨʦʮʽʾʚ ʚʽʜ 2 ʜʦ 

5 ʩʤ ʚ ʜʦʚʞʠʥʫ ʽ 0,2-0,3 ʩʤ ʚ ʰʠʨʠʥʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʯʦʨʥʦ-ʬʽʦʣʝʪʦʚʝ. ʉʢʣʝʨʦʮʽʾ ʦʧʘʜʘʶʪʴ ʽ 

ʟʠʤʫʶʪʴ, ʘ ʚʝʩʥʦʶ ʥʘ ʥʠʭ ʚʠʨʦʩʪʘʶʪʴ, ʛʦʣʦʚʯʘʩʪʽ ʯʝʨʚʦʥʫʚʘʪʦʛʦ ʢʦʣʴʦʨʫ ʩʪʨʦʤʠ ʥʘ ʜʦʚʛʠʭ 

ʥʽʞʢʘʭ. ʅʘ ʢʦʞʥʦʤʫ ʩʢʣʝʨʦʮʽʾ ʫʪʚʦʨʶʻʪʴʩʷ ʙʘʛʘʪʦ ʩʪʨʦʤ (ʨʠʩ. 13.). 

 ɸ 

ɹ 
ʈʠʩ. 13. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʪʘ ʩʭʝʤʘ ʮʠʢʣʫ ʨʦʟʚʠʪʢʫ ʨʽʞʦʢ ʞʠʪʘ (Claviceps purpurea): ɸï  
ʘ ï ʩʢʣʝʨʦʮʽʾ ʚ ʢʦʣʦʩʽ ʞʠʪʘ; ʙ ï ʧʨʦʨʦʩʣʠʡ ʩʢʣʝʨʦʮʽʡ ʟ ʛʦʣʦʚʯʘʩʪʠʤʠ ʩʪʨʦʤʘʤʠ; ʚ ï ʨʦʟʨʽʟ ʩʪʨʦʤʠ ʟ ʧʣʦʜʦʚʠʤʠ 

ʪʽʣʘʤʠ; ʛ ï ʥʘʧʽʚʚʽʜʢʨʠʪʝ ʧʣʦʜʦʚʝ ʽ (ʧʝʨʠʪʝʮʽʡ) ʟ ʩʫʤʢʘʤʠ; ʜ ï ʩʫʤʢʘ ʟ ʥʠʪʢʦʧʦʜʽʙʥʠʤʠ ʘʩʢʦʩʧʦʨʘʤʠ; ʝ ï 

ʫʪʚʦʨʝʥʥʷ ʢʦʥʽʜʽʡ ʥʘ ʛʽʬʘʭ ʛʨʠʙʘ. ɹ ï ʧʨʦʨʦʩʣʽ ʩʢʣʝʨʦʮʽʾ. 

 

ʇʦ ʧʝʨʠʬʝʨʽʾ ʛʦʣʦʚʦʢ ʩʪʨʦʤ ʫʪʚʦʨʶʶʪʴʩʷ ʧʝʨʠʪʝʮʽʾ ï ʥʘʧʽʚʚʽʜʢʨʠʪʽ ʧʣʦʜʦʚʽ ʢʽʣʴʢʽʩʪʴ 

ʘʩʢʦʩʧʦʨʘʤʠ. ɺ ʢʦʞʥʦʤʫ ʘʩʢʫ ʚʽʩʽʤ ʘʩʢʦʩʧʦʨ. ʋʪʚʦʨʝʥʥʷ ʘʩʢ ʟ ʘʩʢʦʩʧʦʨʘʤʠ ʚ ʧʣʦʜʦʚʠʭ ʪʽʣʘʭ 

ï ʨʝʟʫʣʴʪʘʪ ʩʪʘʪʝʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʫ ʧʣʦʜʦʩʫʤʯʘʩʪʠʭ ʘʩʢʦʤʽʮʝʪʽʚ. ʋʪʚʦʨʝʥʥʷ ʘʩʢʦʩʧʦʨ 

ʩʧʽʚʧʘʜʘʻ ʟ ʬʘʟʦʶ ʮʚʽʪʽʥʥʷ ʫ ʞʠʪʘ. ɸʩʢʦʩʧʦʨʠ ʧʝʨʝʥʦʩʷʪʴʩʷ ʚʽʪʨʦʤ ʽ ʧʦʚʠʥʥʽ ʧʦʪʨʘʧʠʪʠ ʥʘ 

ʧʨʠʡʤʦʯʢʫ ʤʘʪʦʯʢʠ ʢʚʽʪʢʠ, ʜʝ ʧʨʦʨʦʩʪʘʶʪʴ ʫ ʟʘʚô̫ ʟʴ. ʊʘʤ ʫʪʚʦʨʶʻʪʴʩʷ ʱʽʣʴʥʠʡ ʤʽʮʝʣʽʡ, ʥʘ 

ʷʢʦʤʫ ʚʠʨʦʩʪʘʶʪʴ ʢʦʥʽʜʽʻʥʦʩʮʽ ʽ ʚʽʜʯʣʝʥʦʚʫʶʪʴʩʷ ʩʧʦʨʠ ʥʝʩʪʘʪʝʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ï 

ʢʦʥʽʜʽʻʩʧʦʨʠ. ɺ ʮʝʡ ʯʘʩ ʛʨʠʙʥʠʮʷ ʚʠʜʽʣʷʻ ʤʝʜʚô̫ ʥʫ ʨʦʩʫ, ʱʦ ʤʽʩʪʠʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʮʫʢʨʫ, 

ʟʘʚʜʷʢʠ ʯʦʤʫ ʢʦʥʽʜʽʻʩʧʦʨʠ ʧʝʨʝʥʦʩʷʪʴ ʢʦʤʘʭʠ. ʂʦʥʽʜʽʻʩʧʦʨʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʧʝʨʝʥʦʩʠʪʠʩʷ 

ʚʽʪʨʦʤ ʘʙʦ ʚʦʜʦʶ ʧʽʜ ʯʘʩ ʜʦʱʫ. ɻʨʠʙ ʤʦʞʝ ʨʦʟʤʥʦʞʫʚʘʪʠʩʷ ʽ ʚʝʛʝʪʘʪʠʚʥʦ ï ʯʘʩʪʠʥʘʤʠ 
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ʙʘʛʘʪʦʢʣʽʪʠʥʥʦʛʦ ʤʽʮʝʣʽʶ. ʂʦʥʽʜʽʘʣʴʥʝ ʩʧʦʨʦʥʦʰʝʥʥʷ ʚʠʢʣʠʢʘʻ ʤʘʩʦʚʝ ʫʨʘʞʝʥʥʷ ʢʚʽʪʦʢ. 

ʉʢʣʝʨʦʮʽʾ ʫʪʚʦʨʶʶʪʴʩʷ ʜʦ ʬʘʟʠ ʜʦʟʨʽʚʘʥʥʷ ʟʝʨʥʘ ʽ ʦʧʘʜʘʶʪʴ. ɿʠʤʫʶʪʴ ʚʦʥʠ ʥʘ ʧʦʞʥʠʚʥʠʭ 

ʨʝʰʪʢʘʭ. ʎʠʢʣ ʨʦʟʚʠʪʢʫ ʧʦʰʢʦʜʞʝʥʦʛʦ ʞʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 14. 

 
ʈʠʩ. 14. ʎʠʢʣ ʨʦʟʚʠʪʢʫ ʛʨʠʙʘ ʨʽʞʢʠ ʞʠʪʘ (Claviceps purperea). 

 

ʇʦʨʷʜʦʢ ʧʝʮʠʮʝʚʽ, ʨʦʜʠʥʘ ʧʝʮʠʮʝʚʽ ʤʘ.ʪʴ ʩʫʤʢʠ, ʷʢʽ ʚʽʜʢʨʠʪʽ. ʇʨʝʜʩʪʘʚʥʠʢʠ ʩʘʧʨʦʬʽʠ, 

ʽʥʦʜʽ ʧʘʨʘʟʠʪʠ. ʋ ʧʦʨʷʜʢʫ ʛʝʣʦʮʽʻʚʠʭ ʟ ʨʦʜʠʥʠ ʩʢʣʝʨʦʪʠʥʽʻʚ ʘʧʦʪʝʮʽʾ ʟʘʟʚʠʯʘʡ ʥʝʚʝʣʠʢʠʭ 

ʨʦʟʤʽʨʽʚ. ʉʫʤʢʠ ʨʦʟʢʨʠʚʘʶʪʴʩʷ ʪʨʽʱʠʥʘʤʠ ʘʙʦ ʧʦʨʘʤʠ. ʉʝʨʝʜ ʥʠʭ ʪʘʢʦʞ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʽ 

ʩʘʧʨʦʬʽʪʠ ʽ ʧʘʨʘʟʠʪʠ (ʨʠʩ. 15.). 

ʇʝʮʮ̔ʘ (Peziza) ʩʘʧʨʦʬʽʪʥʠʡ ʛʨʠʙ, ʷʢʠʡ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʘ ʛʨʫʥʪʽ, ʨʝʰʪʢʘʭ ʛʥʠʶʯʦʾ 

ʜʝʨʝʚʠʥʠ, ʥʘʚʽʪʴ ʛʥʦʾʚʢʽ. ʇʣʦʜʦʚʝ ʪʽʣʦ ʙʦʢʘʣʴʯʘʩʪʝ ʧʦʪʽʤ ʙʣʶʜʮʝʚʠʜʥʝ, ʢʨʽʧʠʪʴʩʷ ʧʫʯʢʦʤ ʛʽʬ 

ʜʦ ʛʨʫʥʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ, ʙʫʨʝ, ʢʦʨʠʯʥʝʚʝ. ɻʽʤʝʥʽʘʣʴʥʠʡ ʰʘʨ ʤʘʻ ʱʽʣʴʥʠʡ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ 

ʚʭʦʜʷʪʴ ʧʝʨʝʧʣʝʪʝʥʽ ʛʽʬʠ, ʜʘʣʽ ʩʫʙʛʽʤʝʥʽʘʣʴʥʠʡ ʰʘʨ (ʨʠʩ. 15.). ɻʣʠʙʰʝ ʨʦʟʪʘʰʦʚʘʥʠʡ ʰʘʨ 

ʤʽʮʥʦʾ ʧʣʝʢʪʝʥʭʽʤʠ ʟ ʨʠʭʣʠʤ ʧʝʨʝʧʣʝʪʝʥʠʤ ʰʘʨʦʤ ʛʽʬ ʩʢʣʘʜʘʶʯʠ ʚʝʣʠʢʫ ʯʘʩʪʠʥʫ ʧʣʦʜʦʚʦʛʦ 

ʪʽʣʘ. 
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ʈʠʩ. 15. ʉʭʝʤʘ ʮʠʢʣʫ ʨʦʟʚʠʪʢʫ ʘʩʢʦʤʽʮʝʪʽʚ Peziza ʟ ʚʽʜʢʨʠʪʠʤ ʧʣʦʜʦʚʠʤ ʪʽʣʦʤ 

(ʘʧʦʪʝʮʽʾ.) 

 

ʄʦʥʽʣʽʥʽʷ (Monilinia fructigena) ʧʘʨʟʠʪʥʠʡ ʛʨʠʙ, ʤʽʮʝʣʽʡ ʷʢʦʛʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʤʷʢʫʰʫ 

ʣʦʜʫ ʷʙʣʫʥʽ ʽ ʛʨʫʰʽ, ʚʠʢʣʠʢʘʶʯʠ ʯʦʨʥʫ ʛʥʠʣʴ. ɿʘʭʚʦʨʶʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʧʣʦʜʽʚ ʟ 

ʧʦʰʢʦʜʞʝʥʠʤ ʝʧʽʜʝʨʤʽʩʦʤ. ɰʭ ʩʧʨʠʯʠʥʷʶʪʴ ʞʫʢʠ-ʜʦʚʛʦʥʦʩʠʢʠ ʢʘʟʘʨʢʠ, ʚʽʜʢʣʘʜʘʶʯʠ ʷʻʯʢʘ ʫ 

ʤʷʢʫʰ ʧʣʦʜʫ, ʧʨʦʛʨʠʟʘʶʯʠ ʝʧʽʜʝʨʤʽʩ, ʟʘʤʘʱʫʶʯʠ ʦʪʚʦʨʠ ʩʚʦʾʤʠ ʝʢʩʪʨʝʤʝʥʪʘʤʠ, ʱʦ ʤʽʩʪʷʪʴ 

ʢʦʥʽʜʽʾ ʩʢʣʝʨʦʪʠʥʽʾ (ʨʠʩ. 16.) 

ʄʽʮʝʣʽʡ ʨʦʟʚʠʚʘʻʪʴʩʷ ʝʥʜʦʛʝʥʥʦ. ʏʝʨʝʟ ʧʝʚʥʠʡ ʧʝʨʽʜ ʨʦʩʪʫ ʚʽʥ ʨʦʟʧʦʯʠʥʘʻ 

ʫʪʚʦʨʶʚʘʪʠ ʢʦʥʽʜʽʾ, ʛʨʫʧʠ ʷʢʠʭ ʫʚʠʛʣʷʜʽ ʩʽʨʫʚʘʪʠʭ ʧʦʜʫʰʝʯʦʢ ʚʠʭʦʜʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ, 

ʨʦʟʨʠʚʘʶʯʠ ʝʧʽʜʝʨʤʽʩ. ʇʨʠ ʮʴʦʤʫ ʨʦʟʪʘʰʦʚʫʶʯʠʩʴ ʢʦʥʮʝʥʪʨʠʯʥʠʤʠ ʢʦʣʘʤʠ. 

ʄʷʢʫʰ ʧʦʰʢʦʜʞʝʥʠ ʛʨʠʙʦʤ ʩʪʘʻ ʙʫʨʽʪʠ, ʦʧʘʜʘʻ, ʘ ʛʨʠʙ ʫ ʥʴʦʤʫ ʧʨʦʜʦʚʞʫʻ 

ʨʦʟʚʠʚʘʪʠʩʴ. ɼʦ ʦʩʝʥʽ ʧʦʚʝʨʭʥʷ ʧʣʦʜʫ ʯʦʨʥʽʻ, ʩʪʘʻ ʱʽʣʴʥʠʤ, ʤʫʤʽʬʽʢʦʚʘʥʠʤ. ʊʘʢʠʡ ʧʣʽʜ ʽ ʻ 

ʩʢʣʝʨʦʮʽʻʤ ʛʨʠʙʘ. ʅʘʚʝʩʥʽ ʥʘ ʡʦʛʦ ʧʦʚʝʨʭʥʽ ʫʪʚʦʨʶʶʪʴʩʷ ʘʧʦʪʝʮʽʾ ʥʘ ʜʦʚʛʠʭ ʥʽʞʢʘʭ. 

ʉʢʣʝʨʦʮʽʾ ʧʨʦʨʦʩʪʘʶʪʴ ʢʦʥʽʜʽʷʤʠ, ʷʢʽ ʟʥʦʚʫ ʟʜʘʪʥʽ ʫʨʘʞʫʚʘʪʠ ʷʙʣʫʥʽ ʽ ʛʨʫʰʽ. 
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ʈʠʩ. 16. ʄʦʥʽʣʽʥʽ̫ (Monilinia fructigena) (ʣʽʚʦʨʫʯ): ʷʙʣʫʢʦ ʟ ʢʦʥʽʜʽʘʣʴʥʠʤ ʩʧʦʨʦʥʦʰʝʥʥʷʤ ʛʨʠʙʘ, 

ʨʦʟʪʘʰʦʚʘʥʽ ʢʦʥʮʝʥʪʨʠʯʥʠʤʠ ʢʦʣʘʤʠ, 2 ï ʣʘʥʮʶʞʦʢ ʢʦʥʽʜʽʻʩʧʦʨ. ʇʘʨʘʬʽʟʠ ʧʝʮʮ̔ʘ (Peziza) (ʧʨʘʚʦʨʫʯ): 
ʛʽʤʝʥʽʘʣʴʥʠʡ ʰʘʨ, ʚʠʜʥʦ ʩʫʤʢʠ ʚ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ ʽ ʧʘʨʘʬʽʟʠ. 

 

 

ʊɽʄɸ 4. ʎɸʈʉʊɺʆ ɻʈʀɹʀ (ʄʋʉʆʊɸ). 

ɺɯɼɼɯʃ ɹɸɿʀɼɯʆʄɯʂʆʊʆɺɯ (BASIDIOMYC ʆTɸ). 

  

ʇʽʜʮʘʨʩʪʚʦ: ʊʘʣʦʬʽʪʠ ʙʝʟʧʣʘʩʪʠʜʥʽ (Thallobionta aplastidae). 

ʂʣʘʩ: ɹʘʟʠʜʽʦʤʽʮʝʪʠ (ɺʘsidiomycetes). 

ʇʽʜʢʣʘʩ: ʌʨʘʛʤʦʙʘʟʠʜʽʦʤʽʮʝʪʠ (Phragmobasidiomycetidʘʝ). 

ʇʦʨʷʜʦʢ: ʉʘʞʢʦʚʽ (Usti laginales). 

ʆʙ'ʻʢʪʠ: ʊʚʝʨʜʘ ʩʘʞʢʘ ʧʰʝʥʠʮʽ (ʊilletia caries). 

 ʇʦʨʦʰʠʩʪʘ ʩʘʞʢʘ ʧʰʝʥʠʮʽ (Ustilago tritici ). 

ʇʦʨʷʜʦʢ: ɯʨʞʘʩʪʽ (Uredinales). 

ʆʙ'ʻʢʪ: ʃʽʥʽʡʥʘ ʽʨʞʘ ʧʰʝʥʠʮʽ (ʈʠʩcinia graminis). 

ʇʽʜʢʣʘʩ: ʍʦʣʦʙʘʟʠʜʽʦʤʽʮʝʪʠ (ʅʦlobasidiomycetidae). 

ʇʦʨʷʜʦʢ: ɸʬʽʣʦʬʦʨʦʚʽ (Aphyllophorales) 

ʆʙ'ʻʢʪ: ʊʨʫʪʦʚʠʢ ʩʧʨʘʚʞʥʽʡ (Fomes fomentarius) 

ʇʦʨʷʜʦʢ: ɻʽʤʝʥʦʤʽʮʝʪʠ (ʅʫtʝnomycetes). 

ʆʙ'ʻʢʪʠ: ɹʽʣʠʡ ʛʨʠʙ (ɺʦletus edulis), ʧʝʯʝʨʠʮʷ ʟʚʠʯʘʡʥʘ (ɸgaricus campestris) 

ʇʦʨʷʜʦʢ: ɻʘʩʪʝʨʦʤʽʮʝʪʠ (Gasteromecetidae) 

ʆʙ'ʻʢʪ: ɹʦʚʽʩʪʘ (Bovista), ʟʽʨʦʯʥʠʢ (Geastrum) 

ʂʣʘʩ: ɼʝʡʪʝʨʦʤʽʮʝʪʠ ʘʙʦ ʥʝʟʘʚʝʨʰʝʥʽ ʛʨʠʙʠ (Deuteromycetes) 

ɿɸɺɼɸʅʅʗ: 

1. ɺʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʪʘ ʨʦʟʤʥʦʞʝʥʥʷ ʙʘʟʠʜʽʘʣʴʥʠʭ ʛʨʠʙʽʚ. 

2. ʆʟʥʘʡʦʤʠʪʠʩʷ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʧʽʜʢʣʘʩʽʚ ʙʘʟʠʜʽʘʣʴʥʠʭ ʛʨʠʙʽʚ. 

3. ʆʟʥʘʡʦʤʠʪʠʩʷ ʟ ʮʠʢʣʦʤ ʨʦʟʚʠʪʢʫ ʩʘʞʢʦʚʠʭ ʛʨʠʙʽʚ: ʘ) ʟʘ ʪʘʙʣʠʮʝʶ ʚʠʚʯʠʪʠ ʮʠʢʣ 

ʨʦʟʚʠʪʢʫ ʪʚʝʨʜʦʾ ʩʘʞʢʠ ʧʰʝʥʠʮʽ; ʙ) ʟʘ ʪʘʙʣʠʮʝʶ ʚʠʚʯʠʪʠ ʮʠʢʣ ʨʦʟʚʠʪʢʫ ʧʦʨʦʰʠʩʪʦʾ ʩʘʞʢʠ 

ʧʰʝʥʠʮʽ. 

4. ʆʟʥʘʡʦʤʠʪʠʩʷ ʟ ʮʠʢʣʦʤ ʨʦʟʚʠʪʢʫ ʣʽʥʽʡʥʦʾ ʽʨʞʽ: ʘ) ʨʦʟʛʣʷʥʫʪʠ ʥʘ ʛʦʪʦʚʦʤʫ ʧʨʝʧʘʨʘʪʽ 

ʝʮʠʜʽʾ ʪʘ ʧʽʢʥʽʜʠ ʥʘ ʣʠʩʪʢʘʭ ʙʘʨʙʘʨʠʩʫ; ʙ) ʨʦʟʛʣʷʥʫʪʠ ʫʨʝʜʦʩʧʦʨʠ ʪʘ ʪʝʣʝʡʪʦʩʧʦʨʠ ʥʘ 

ʣʠʩʪʢʘʭ ʪʘ ʩʪʝʙʣʘʭ ʧʰʝʥʠʮʽ; ʚ) ʟʘ ʪʘʙʣʠʮʝʶ ʨʦʟʛʣʷʥʫʪʠ ʧʨʦʨʦʩʪʘʥʥʷ ʪʝʣʝʡʪʦʩʧʦʨʠ. 

5. ʆʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʪʘ ʨʦʟʤʥʦʞʝʥʥʷ ʭʦʣʦʙʘʟʠʜʽʦʤʽʮʝʪʽʚ: ʘ)  ʨʦʟʛʣʷʥʫʪʠ ʧʦʧʝʨʝʯʥʠʡ 

ʟʨʽʟ ʯʝʨʝʟ ʪʨʫʙʯʘʩʪʠʡ ʪʘ ʧʣʘʩʪʠʥʯʘʩʪʠʡ ʛʽʤʝʥʦʬʦʨʠ ʪʨʫʪʦʚʠʢʘ ʩʧʨʘʚʞʥʴʦʛʦ ʪʘ ʧʝʯʝʨʠʮʽ 

ʟʚʠʯʘʡʥʦʾ; ʙ) ʟʘ ʪʘʙʣʠʮʝʶ ʨʦʟʛʣʷʥʫʪʠ ʭʦʣʦʙʘʟʠʜʽʶ ʟ ʙʘʟʠʜʽʦʩʧʦʨʘʤʠ. 

6. ʆʟʥʘʡʦʤʠʪʠʩʷ ʟ ʛʝʨʙʘʨʥʠʤʠ ʟʨʘʟʢʘʤʠ ʨʽʟʥʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ. 
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ʆʉʅʆɺʅʀʁ ɿʄɯʉʊ 

ʂʣʘʩ ɹʘʟʠʜʽʦʤʽʮʝʪʠ (ɺʘsidiomycetes) ï ʚʠʱʽ ʛʨʠʙʠ, ʫ ʷʢʠʭ ʧʨʠ ʩʪʘʪʝʚʦʤʫ ʩʧʦʩʦʙʽ 

ʨʦʟʤʥʦʞʝʥʥʷ ʫʛʚʦʨʶʶʪʴʩʷ ʙʘʟʠʜʽʾ ʟ ʙʘʟʠʜʽʦʩʧʦʨʘʤʠ. ʄʽʮʝʣʽʡ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʠʡ, 

ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʡ, ʨʦʟʛʘʣʫʞʝʥʠʡ. ʂʣʽʪʠʥʠ ʛʽʬ ʛʨʠʙʘ ʜʠʢʘʨʽʦʥʥʽ. ɺ ʮʠʢʣʽ ʨʦʟʚʠʪʢʫ ʧʝʨʝʚʘʞʘʻ 

ʜʠʢʘʨʽʦʥʥʘ ʩʪʘʜʽʷ, ʛʘʧʣʦʾʜʥʽ ʙʘʟʠʜʽʦʩʧʦʨʠ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʧʝʨʚʠʥʥʽ ʛʘʧʣʦʾʜʥʽ 

ʛʝʪʝʨʦʪʘʣʽʯʥʽ ʤʽʮʝʣʽʾ, ʜʠʧʣʦʾʜʥʘ ʟʠʛʦʪʘ. 

ʎʠʢʣ ʨʦʟʚʠʪʢʫ ʙʘʟʠʜʽʦʤʽʮʝʪʽʚ ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʩʪʘʪʝʚʠʤ ʩʧʦʩʦʙʦʤ ʨʦʟʤʥʦʞʝʥʥʷ, ʜʫʞʝ 

ʨʦʟʪʷʛʥʫʪʠʡ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ. ɹʘʟʠʜʽʦʩʧʦʨʠ ʛʘʧʣʦʾʜʥʽ ʽ 

ʛʝʪʝʨʦʪʘʣʽʯʥʽ. ɺʦʥʠ ʤʦʞʫʪʴ ʧʨʦʨʦʩʪʘʪʠ ʣʠʰʝ ʚ ʧʝʨʚʠʥʥʽ ʤʽʮʝʣʽʾ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʥʝʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ. ʇʝʨʚʠʥʥʽ ʤʽʮʝʣʽʾ (+ ʽ ï) ʢʦʧʫʣʶʶʪʴ ʟ ʫʪʚʦʨʝʥʥʷʤ ʜʠʢʘʨʽʦʥʽʚ (ʧʣʘʟʤʦʛʘʤʽʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ, ʢʘʨʽʦʛʘʤʽʷ ï ʥʽ). ɯʟ ʜʠʢʘʨʽʦʥʥʦʾ ʢʣʽʪʠʥʠ ʫʪʚʦʨʶʻʪʴʩʷ ʚʪʦʨʠʥʥʠʡ, ʜʦʙʨʝ 

ʨʦʟʚʠʥʝʥʠʡ ʜʠʢʘʨʽʦʥʥʠʡ ʤʽʮʝʣʽʡ ï ʦʩʥʦʚʥʘ ʞʠʪʪʻʚʘ ʬʦʨʤʘ ʛʨʠʙʘ. ʉʪʘʪʝʚʠʡ ʧʨʦʮʝʩ 

ʟʘʚʝʨʰʫʻʪʴʩʷ ʟʣʠʪʪʷʤ ʷʜʝʨ ʜʠʢʘʨʽʦʥʥʦʾ ʢʣʽʪʠʥʠ ʪʘ ʫʪʚʦʨʝʥʥʷʤ ʟʠʛʦʪʠ. ɿʠʛʦʪʠ ʫʪʚʦʨʶʶʪʴ 

ʢʣʽʪʠʥʠ ʥʘ ʢʽʥʮʷʭ ʛʽʬ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʮʝ ʫ ʙʽʣʴʰʦʩʪʽ ʙʘʟʠʜʽʦʤʽʮʝʪʽʚ ʚ ʛʽʤʝʥʽʘʣʴʥʦʤʫ ʰʘʨʽ 

ʧʣʦʜʦʚʦʛʦ ʪʽʣʘ, ʷʢʝ ʤʘʻ ʚʠʛʣʷʜ ʰʘʧʢʠ ʽ ʥʽʞʢʠ. ɻʽʤʝʥʽʘʣʴʥʠʡ ʰʘʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʧʩʝʚʜʦʧʘʨʘʬʽʟ, ʮʠʩʪʠʜ ʪʘ ʙʘʟʠʜʽʡ. ɹʘʟʠʜʽʷ ʬʦʨʤʫʻʪʴʩʷ ʽʟ ʟʠʛʦʪʠ ʽ ʥʝʩʝ ʯʦʪʠʨʠ ʝʢʟʦʛʝʥʥʽ 

ʙʘʟʠʜʽʦʩʧʦʨʠ, ʨʦʟʤʽʱʝʥʽ ʥʘ ʩʪʝʨʠʛʤʘʭ. ɹʘʟʠʜʽʾ ʙʫʚʘʶʪʴ ʜʚʦʭ ʪʠʧʽʚ ï ʭʦʣʦʙʘʟʠʜʽʾ ʪʘ 

ʬʨʘʛʤʦʙʘʟʠʜʽʾ (ʨʠʩ. 1.). ʍʦʣʦʙʘʟʠʜʽʾ ï ʮʝ ʦʜʥʦʢʣʽʪʠʥʥʽ ʙʘʟʠʜʽʾ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʨʝʜʫʢʮʽʡʥʦʤʫ 

ʧʦʜʽʣʽ ʟʠʛʦʪʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʠʰʝ ʢʘʨʽʦʛʘʤʽʷ, ʘ ʧʣʘʟʤʦʛʘʤʽʷ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ. ʌʨʘʛʤʦʙʘʟʠʜʽʷ ï 

ʯʦʪʠʨʠʢʣʽʪʠʥʥʘ ʙʘʟʠʜʽʷ, ʪʦʤʫ ʱʦ ʨʝʜʫʢʮʽʡʥʠʡ ʧʦʜʽʣ ʟʠʛʦʪʠ ʡʜʝ ʜʦ ʢʽʥʮʷ. ʂʣʘʩ ɹʘʟʠʜʽʦʤʽʮʝʪʠ 

ʜʽʣʠʪʴʩʷ ʥʘ ʜʚʘ ʧʽʜʢʣʘʩʠ: ʍʦʣʦʙʘʟʠʜʽʦʤʽʮʝʪʠ (ʅʦlobasidiomycetidaʝ)  ̔ʌʨʘˇʤʦʙʘʟʠʜʽʦʤʽʮʝʪʠ 

(Phragmobasidiomycetidae) ʍʦʣʦʙʘʟʠʜʽʦʤʽʮʝʪʠ ï ʛʨʠʙʠ, ʫ ʷʢʠʭ ʧʨʠ ʩʪʘʪʝʚʦʤʫ ʨʦʟʤʥʦʞʝʥʥʽ 

ʬʦʨʤʫʶʪʴʩʷ ʦʜʥʦʢʣʽʪʠʥʥʽ ʙʘʟʠʜʽʾ ï ʭʦʣʦʙʘʟʠʜʽʾ; ʌʨʘˇʤʦʙʘʟʠʜʽʦʤʽʮʝʪʠ ï ʛʨʠʙʠ, ʫ ʷʢʠʭ ʧʨʠ 

ʩʪʘʪʝʚʦʤʫ ʨʦʟʤʥʦʞʝʥʥʽ ʬʦʨʤʫʶʪʴʩʷ ʯʦʪʠʨʠʢʣʽʪʠʥʥʽ ʙʘʟʠʜʽʾ ï ʬʨʘʛʤʦʙʘʟʠʜʽʾ. 

ɸ ɹ 

ʈʠʩ. 1. ʊʠʧʠ ʙʘʟʠʜʽʡ: ɸ ï 1 ï ʭʦʣʦʙʘʟʠʜʽʷ, 2,3,4 ï ʛʝʪʝʨʦʙʘʟʠʜʽʷ, 5 ï ʩʢʣʝʨʦʙʘʟʠʜʽʷ ʘʙʦ 

ʬʨʘʛʤʦʙʘʟʠʜʽʷ. ɹ. ʄʽʢʨʦʬʦʪʦʛʨʘʬʽʷ ʭʦʣʦʙʘʟʠʜʽʾʾ (10 ʤʢʤ). 

 

ʂʨʽʤ ʩʪʘʪʝʚʦʛʦ ʧʨʦʮʝʩʫ ʙʘʟʠʜʽʦʤʽʮʝʪʠ ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʚʝʛʝʪʘʪʠʚʥʦ. ɺʝʛʝʪʘʪʠʚʥʝ 

ʨʦʟʤʥʦʞʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʘʩʪʠʥʘʤʠ ʛʨʠʙʥʠʮʽ, ʭʣʘʤʽʜʦʩʧʦʨʘʤʠ, ʦʽʜʽʷʤʠ ʽ ʪ.ʜ. 

ɼʦ ʧʽʜʢʣʘʩʫ ʌʨʘʛʤʦʙʘʟʠʜʽʘʣʴʥʠʭ ʛʨʠʙʽʚ ʚʽʜʥʦʩʠʪʴʩʷ ʧʦʨʷʜʦʢ ʉʘʞʢʦʚʽ 

(Usti laginales), ʜʦ ʷʢʦʛʦ ʥʘʣʝʞʘʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ: ʪʚʝʨʜʘ ʽ ʧʦʨʦʰʠʩʪʘ ʩʘʞʢʘ ʧʰʝʥʠʮʽ, 

ʧʦʨʦʰʠʩʪʘ ʩʘʞʢʘ ʚʽʚʩʘ, ʧʫʭʠʨʯʘʩʪʘ ʩʘʞʢʘ ʢʫʢʫʨʫʜʟʠ. 

ʇʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʮʠʢʣʘʤʠ ʾʭ ʨʦʟʚʠʪʢʫ, ʨʦʟʛʣʷʥʫʪʠ ʛʝʨʙʘʨʥʽ ʟʨʘʟʢʠ ʧʦʰʢʦʜʞʝʥʠʭ 

ʨʦʩʣʠʥ ʪʘ ʭʣʘʤʽʜʦʩʧʦʨʠ ʧʨʠ ʚʝʣʠʢʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʤʽʢʨʦʩʢʦʧʘ. 

ʊʚʝʨʜʘ ʩʘʞʢʘ ʧʰʝʥʠʮʽ (ʊilletia caries). ɿʘʭʚʦʨʶʚʘʥʥʷ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʧʝʨʽʦʜ 

ʜʦʟʨʽʚʘʥʥʷ ʟʝʨʥʽʚʦʢ. ɻʨʠʙ ʧʦʰʢʦʜʞʫʻ ʣʠʰʝ ʥʘʩʽʥʠʥʫ, ʦʧʣʦʜʝʥʴ ʟʙʝʨʽʛʘʻʪʴʩʷ, ʪʦʤʫ ʢʦʣʦʩʢʠ 

ʟʦʚʥʽ ʚʠʛʣʷʜʘʶʪʴ ʷʢ ʟʜʦʨʦʚʽ, ʘʣʝ ʚʦʥʠ ʣʝʛʢʽ, ʪʦʤʫ ʚ ʧʦʩʽʚʽ, ʩʪʦʷʪʴ ʧʨʷʤʦ, ʘ ʟʜʦʨʦʚʽ ʚʽʜ ʤʘʩʠ 

ʟʝʨʥʽʚʦʢ ʥʘʛʠʥʘʶʪʴʩʷ. ɺ ʮʝʡ ʯʘʩ ʛʨʠʙ ʨʦʟʤʥʦʞʫʻʪʴʩʷ ʚʝʛʝʪʘʪʠʚʥʦ. ɻʨʠʙʥʠʮʷ ʨʦʟʧʘʜʘʻʪʴʩʷ ʥʘ 

ʦʢʨʝʤʽ ʢʣʽʪʠʥʠ, ʱʦ ʧʦʢʨʠʚʘʶʪʴʩʷ ʤʽʮʥʦʶ ʦʙʦʣʦʥʢʦʶ. ʅʘʟʠʚʘʶʪʴʩʷ ʚʦʥʠ ʭʣʘʤʽʜʦʩʧʦʨʘʤʠ 

(ʪʝʣʽʦʩʧʦʨʘʤʠ). ʍʣʘʤʽʜʦʩʧʦʨʠ ʢʫʣʷʩʪʽ, ʧʦʢʨʠʪʽ ʩʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʦʶ ʩʽʪʯʘʩʪʦʶ ʦʙʦʣʦʥʢʦʶ 

(ʨʠʩ. 2.). 
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ʈʠʩ. 2. ɿʘʛʘʣʴʥʠʡ ʚʠʥʛʣʷʜ ʪʘ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʪʚʝʨʜʦʾ ʩʘʞʢʠ ʧʰʝʥʠʮʽ (Tilletia caries): 

1 ï ʢʦʣʦʩ ʧʰʝʥʠʮʽ, ʫʨʘʞʝʥʠʡ ʪʚʝʨʜʦʶ ʩʘʞʢʦʶ; 2 ï ʟʝʨʥʽʚʢʘ ʟ ʭʣʘʤʽʜʦʩʧʦʨʘʤʠ; 

3 ï ʭʣʘʤʽʜʦʩʧʦʨʘ; 4 ï ʭʣʘʤʽʜʦʩʧʦʨʘ ʥʘ  ʟʜʦʨʦʚʽʡ ʟʝʨʥʽʚʮʽ; 5 ï ʧʨʦʨʦʩʪʘʥʥʷ ʭʣʘʤʽʜʦʩʧʦʨʠ ʽ 

ʫʪʚʦʨʝʥʥʷ ʙʘʟʠʜʽʦʩʧʦʨ; 6 ï ʢʦʧʫʣʷʮʽʷ ʙʘʟʠʜʽʦʩʧʦʨ; 7-10 ï ʫʪʚʦʨʝʥʥʷ ʛʽʬ; 11 ï ʛʽʬʠ ʛʨʠʙʘ ʚ 

ʧʨʦʨʦʩʪʢʫ ʧʰʝʥʠʮʽ. 
 

ʇʽʜ ʯʘʩ ʦʙʤʦʣʦʪʫ ʧʦʰʢʦʜʞʝʥʽ ʟʝʨʥʽʚʢʠ ʣʝʛʢʦ ʨʫʡʥʫʶʪʴʩʷ ʽ ʭʣʘʤʽʜʦʩʧʦʨʠ ʧʨʠʣʠʧʘʶʪʴ 

ʜʦ ʧʦʚʝʨʭʥʽ ʟʜʦʨʦʚʠʭ ʟʝʨʥʽʚʦʢ, ʜʝ ʡ ʟʙʝʨʽʛʘʶʪʴʩʷ ʜʦ ʧʦʩʽʚʫ. ʇʽʜ ʯʘʩ ʧʦʩʽʚʫ ʭʣʘʤʽʜʦʩʧʦʨʠ 

ʧʦʧʘʜʘʶʪʴ ʚ ˇʨʫʥʪ ʽ ʧʨʦʨʦʩʪʘʶʪʴ ʨʘʟʦʤ ʟ ʟʝʨʥʽʚʢʘʤʠ. ɺ ʮʝʡ ʯʘʩ ʛʨʠʙ ʨʦʟʤʥʦʞʫʻʪʴʩʷ ʩʪʘʪʝʚʠʤ 

ʩʧʦʩʦʙʦʤ. ʍʣʘʤʽʜʦʩʧʦʨʘ ʧʨʦʨʦʩʪʘʻ ʚ ʙʘʟʠʜʽʶ, ʱʦ ʤʘʻ ʚʠʛʣʷʜ ʪʨʫʙʦʯʢʠ, ʥʘ ʷʢʽʡ ʨʦʟʚʠʚʘʻʪʴʩʷ 

4-12 ʙʘʟʠʜʽʦʩʧʦʨ. ɺʦʥʠ ʛʘʧʣʦʾʜʥʽ ʽ ʛʝʪʝʨʦʪʘʣʽʯʥʽ. ɹʘʟʠʜʽʦʩʧʦʨʠ ʧʦʧʘʨʥʦ ʢʦʧʫʣʶʶʪʴ, 

ʫʪʚʦʨʶʶʯʠ ʜʠʢʘʨʽʦʥʥʠʡ ʤʽʮʝʣʽʡ, ʷʢʠʡ ʽ ʚʨʦʩʪʘʻ ʚ ʧʨʦʨʦʩʪʦʢ ʧʰʝʥʠʮʽ. ʈʦʩʪʝ ʛʨʠʙ ʧʦ 

ʤʽʞʢʣʽʪʠʥʥʠʭ ʧʨʦʩʪʦʨʘʭ ʽ ʪʦʤʫ ʚʠʜʠʤʠʭ ʦʟʥʘʢ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʝʤʘʻ. ɺ ʧʝʨʽʦʜ ʜʦʟʨʽʚʘʥʥʷ 

ʟʝʨʥʘ ʤʽʮʝʣʽʡ ʛʨʠʙʘ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʥʘʩʽʥʠʥʽ, ʨʦʟʧʘʜʘʻʪʴʩʷ ʥʘ ʭʣʘʤʽʜʦʩʧʩʧʦʨʠ. 

ʎʠʢʣ ʨʦʟʚʠʪʢʫ ʛʨʠʙʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʦʜʥʫ ʚʝʛʝʪʘʮʽʶ ʨʦʩʣʠʥʠ-ʛʦʩʧʦʜʘʨʷ.  

ʇʦʨʦʰʠʩʪʘ ʩʘʞʢʘ ʧʰʝʥʠʮʽ (Usti lago trit ici ). ɿʘʭʚʦʨʶʚʘʥʥʷ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʧʝʨʽʦʜ 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʣʦʩʘ. ɻʨʠʙ ʨʫʡʥʫʻ ʚʩʽ ʯʘʩʪʠʥʠ ʢʦʣʦʩʢʘ, ʟʘʣʠʰʘʶʯʠ ʣʠʰʝ ʮʝʥʪʨʘʣʴʥʠʡ 

ʩʪʨʠʞʝʥʴ ʩʢʣʘʜʥʦʛʦ ʢʦʣʦʩʘ. ɺ ʮʝʡ ʯʘʩ ʤʽʮʝʣʽʡ ʛʨʠʙʘ ʨʦʟʧʘʜʘʻʪʴʩʷ ʥʘ ʭʣʘʤʽʜʦʩʧʦʨʠ 

(ʚʝʛʝʪʘʪʠʚʥʝ ʨʦʟʤʥʦʞʝʥʥʷ), ʽ ʪʦʤʫ ʢʦʣʦʩ ʤʘʻ ʚʠʛʣʷʜ ʦʙʛʦʨʽʣʦʾ ʛʦʣʦʚʝʰʢʠ (ʨʠʩ. 3.). 

 
ʈʠʩ. 3. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʪʘ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʧʦʨʦʰʠʩʪʦʾ ʩʘʞʢʠ ʧʰʝʥʠʮʽ (Ustilago tritici): 

1 ï ʢʦʣʦʩ ʧʰʝʥʠʮʽ, ʫʨʘʞʝʥʠʡ ʧʦʨʦʰʠʩʪʦʶ ʩʘʞʢʦʶ; 2 ï ʭʣʘʤʽʜʦʩʧʦʨʘ; 3 ï ʢʚʽʪʢʫʶʯʠʡ ʢʦʣʦʩ ʧʰʝʥʠʮʽ;  

4 ï ʭʣʘʤʽʜʦʩʧʦʨʘ ʥʘ ʤʘʪʦʯʮʽ; 5 ï ʧʨʦʨʦʩʪʘʥʥʷ ʭʣʘʤʽʜʦʩʧʦʨʠ ʽ ʫʪʚʦʨʝʥʥʷ ʙʘʟʠʜʽʦʩʧʦʨ; 6 ï ʢʦʧʫʣʷʮʽʷ ʯʣʝʥʠʢʽʚ 

ʬʨʘʛʤʦʙʘʟʠʜʽʾ; 7-8 ï ʚʨʦʩʪʘʥʥʷ ʛʽʬ ʚ ʟʘʨʦʜʦʢ; 9 ï ʧʨʦʨʦʩʪʘʥʥʷ ʚʨʘʞʝʥʦʾ ʟʝʨʥʽʚʢʠ; 10 ï ʫʪʚʦʨʝʥʥʷ ʭʣʘʤʽʜʦʩʧʦʨ. 
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ʍʣʘʤʽʜʦʩʧʦʨʠ ʧʝʨʝʥʦʩʷʪʴʩʷ ʚʽʪʨʦʤ ʽ ʧʦʧʘʜʘʶʪʴ ʥʘ ʧʨʠʡʤʦʯʢʠ ʤʘʪʦʯʦʢ ʢʚʽʪʦʢ 

ʟʜʦʨʦʚʠʭ ʢʦʣʦʩʢʽʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʬʘʟʽ ʮʚʽʪʽʥʥʷ. ʍʣʘʤʽʜʦʩʧʦʨʠ ʢʫʣʷʩʪʽ, ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʽ, 

ʥʘ ʦʙʦʣʦʥʮʽ ʟ ʤʘʣʝʥʴʢʠʤʠ ʰʠʧʘʤʠ. ʍʣʘʤʽʜʦʩʧʦʨʘ ʧʨʦʨʦʩʪʘʻ ʥʘ ʧʨʠʡʤʦʯʢʫ ʤʘʪʦʯʢʠ. 

ɺʽʜʙʫʚʘʻʪʴʩʷ ʩʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ. ʋʪʚʦʨʶʻʪʴʩʷ ʬʨʘʛʤʦʙʘʟʠʜʽʷ ʟ ʙʘʟʠʜʽʦʩʧʦʨʘʤʠ. 

ɹʘʟʠʜʽʦʩʧʦʨʠ ʙʨʫʥʴʢʫʶʪʴʩʷ, ʫʪʚʦʨʶʶʯʠ ʩʧʦʨʠʜʽʾ, ʷʢʽ ʢʦʧʫʣʶʶʪʴ ʫʪʚʦʨʝʥʥʷʤ ʜʠʢʘʨʽʦʥʫ. 

ʌʦʨʤʫʻʪʴʩʷ ʜʠʢʘʨʽʦʥʥʠʡ ʤʽʮʝʣʽʡ, ʷʢʠʡ ʧʨʦʨʦʩʪʘʻ ʜʦ ʥʘʩʽʥʥʦʛʦ ʟʘʯʘʪʢʘ. ɿ ʥʘʩʽʥʥʦʛʦ ʟʘʯʘʪʢʘ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʦʚʥʽ ʥʦʨʤʘʣʴʥʘ ʥʘʩʽʥʠʥʘ, ʚʩʝʨʝʜʠʥʽ ʷʢʦʾ ʟʙʝʨʽʛʘʻʪʴʩʷ ʤʽʮʝʣʽʡ ʛʨʠʙʘ. ʊʘʢ ʛʨʠʙ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. ʇʨʦʨʦʩʪʘʻ ʛʨʠʙ ʨʘʟʦʤ ʽʟ ʟʝʨʥʽʚʢʦʶ ʽ ʨʦʩʪʝ 

ʧʦ ʤʽʞʢʣʽʪʠʥʥʠʢʘʭ ʜʦ ʬʘʟʠ ʢʦʣʦʩʽʥʥʷ, ʘ ʧʦʪʽʤ ʨʦʟʧʘʣʘʻʪʴʩʷ ʥʘ ʭʣʘʤʽʜʦʩʧʦʨʠ. 

ʇʫʭʠʨʯʘʩʪʘ ʩʘʞʢʘ ʢʫʢʫʨʫʜʟʠ (Ustilago zeae=maydis) ï ʛʨʠʙ, ʷʢʠʡ ʫʨʘʞʫʻ ʫʩʽ ʦʨʛʘʥʠ 

ʨʦʩʣʠʥʠ, ʢʨʽʤ ʢʦʨʝʥʽʚ: ʣʠʩʪʢʠ, ʩʪʝʙʣʘ, ʧʦʯʘʪʢʠ, ʚʦʣʦʪʴ, ʧʦʚʽʪʨʷʥʽ ʢʦʨʝʥʽ (ʨʠʩ. 4.). ɺʠʟʥʘʯʠʪʠ 

ʤʦʞʥʘ ʫʨʘʞʝʥʥʷ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʧʫʭʠʨʯʘʩʪʠʭ ʟʜʫʪʪʽʚ ʨʽʟʥʦʾ ʬʦʨʤʠ ʚʝʣʠʯʠʥʦʶ ʚʽʜ 

ʤʘʣʝʩʝʥʴʢʠʭ ʜʦ 15 ʩʤ ʽ ʙʽʣʴʰʝ ʚ ʜʽʘʤʝʪʨʽ. ʈʦʟʚʠʪʦʢ ʟʜʫʪʪʽʚ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʙʣʽʜʠʭ, ʟʣʝʛʢʘ 

ʧʨʠʧʫʭʣʠʭ ʧʣʷʤ, ʱʦ ʰʚʠʜʢʦ ʟʙʽʣʴʰʫʶʪʴʩʷ ʽ ʟʘ 2ï3 ʪʠʞʥʽ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʫ ʚʝʣʠʢʽ ʞʦʚʥʘ 

ʙʣʽʜʫʚʘʪʦʨʦʞʝʚʦʛʦ ʘʙʦ ʟʝʣʝʥʫʚʘʪʦʞʦʚʪʦʛʦ ʢʦʣʴʦʨʫ. ʋ ʥʝʩʪʠʛʣʦʤʫ ʩʪʘʥʽ ʩʘʞʢʦʚʽ ʟʜʫʪʪʷ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʩʽʨʫʚʘʪʦʙʽʣʦʾ, ʰʘʨʫʚʘʪʦʾ ʤʘʩʠ, ʚʢʨʠʪʦʾ ʪʦʚʩʪʦʶ ʚʦʣʦʛʦʶ ʦʙʦʣʦʥʢʦʶ. ʇʨʠ 

ʜʦʩʪʠʛʘʥʥʽ ʚʤʽʩʪ ʟʜʫʪʪʷ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʯʦʨʥʦ-ʦʣʠʚʢʦʚʝ ʩʢʫʧʯʝʥʥʷ ʪʝʣʝʡʪʦʩʧʦʨ ʛʨʠʙʘ.  

ʇʨʠ ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʘʥʘʣʽʟʽ ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʪʝʣʝʡʪʦʩʧʦʨʠ ʛʨʠʙʘ ï ʰʘʨʦʧʦʜʽʙʥʽ, 7ï

12 ʤʢʤ ʚ ʜʽʘʤʝʪʨʽ, ʘʙʦ ʝʣʽʧʩʦʧʦʜʽʙʥʽ, 8-15Ĭ17-10 ʤʢʤ, ʟ ʞʦʚʪʦ-ʙʫʨʦʶ, ʜʨʽʙʥʦʰʠʧʫʚʘʪʦʶ 

ʦʙʦʣʦʥʢʦʶ, ʫ ʤʘʩʽ ï ʦʣʠʚʢʦʚʦʛʦ ʢʦʣʴʦʨʫ. ʘʨʘʞʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʟʥʘʯʥʦʛʦ ʧʝʨʽʦʜʫ 

ʚʝʛʝʪʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʣʽʦʩʧʦʨ, ʷʢʽ ʨʦʟʥʦʩʷʪʴʩʷ ʚʽʪʨʦʤ ʟ ʧʫʭʠʨʽʚ, ʱʦ ʣʠʰʠʣʠʩʷ ʥʘ ʧʦʣʽ ʟ 

ʤʠʥʫʣʦʛʦ ʨʦʢʫ ʽ ʨʫʡʥʫʶʪʴʩʷ ʧʨʠ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ. ʋ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʨʦʩʣʠʥʠ ʢʫʢʫʨʫʜʟʠ 

ʥʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʽ ʜʦ ʭʚʦʨʦʙʠ ʚʽʜ ʬʘʟʠ 4ï6 ʣʠʩʪʢʽʚ ʜʦ ʧʦʯʘʪʢʫ ʤʦʣʦʯʥʦʾ ʩʪʠʛʣʦʩʪʽ. ɹʽʣʴʰ 

ʨʘʥʥʻ ʫʨʘʞʝʥʥʷ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʜʫʞʝ ʨʽʜʢʦ ʽ ʟʚʠʯʘʡʥʦ ʟʘʢʽʥʯʫʻʪʴʩʷ ʟʘʛʠʙʝʣʣʶ ʧʨʦʨʦʩʪʢʘ; 

ʫʨʘʞʝʥʥʷ ʧʽʟʥʽʰʝ ʬʘʟʠ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ ʻ ʥʝʟʥʘʯʥʠʤ. ʉʧʦʨʠ, ʧʨʦʨʦʩʪʘʶʯʠ, 

ʧʨʦʥʠʢʘʶʪʴ ʫ ʨʦʩʣʠʥʠ ʯʝʨʝʟ ʝʧʽʜʝʨʤʽʩ. ɻʨʠʙ-ʟʙʫʜʥʠʢ ʭʚʦʨʦʙʠ ʟʜʘʪʥʠʡ ʫʨʘʞʫʚʘʪʠ ʪʽʣʴʢʠ 

ʤʦʣʦʜʽ ʤʝʨʠʩʪʝʤʘʪʠʯʥʽ ʪʢʘʥʠʥʠ. ʅʘʡʯʘʩʪʽʰʝ ʚʽʥ ʟʘʨʘʞʘʻ ʟʦʥʫ ʩʪʝʙʣʦʚʦʛʦ ʢʦʥʫʩʘ ʥʘʨʦʩʪʘʥʥʷ, 

ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʟʜʫʪʪʷ ʫʪʚʦʨʶʶʪʴʩʷ ʥʘ ʩʪʝʙʣʽ, ʣʠʩʪʢʘʭ ʪʘ ʚʦʣʦʪʽ, ʘ ʪʘʢʦʞ ʤʦʣʦʜʽ ʢʘʯʘʥʠ ʪʘ ʾʭ 

ʨʫʜʠʤʝʥʪʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʣʠʩʪʢʦʚʠʭ ʧʽʭʚʘʭ ʥʠʞʯʝ ʢʘʯʘʥʽʚ. ʇʝʨʰʽ ʦʟʥʘʢʠ ʧʝʨʚʠʥʥʦʛʦ 

ʫʨʘʞʝʥʥʷ ʭʚʦʨʦʙʦʶ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʘ ʤʦʣʦʜʦʤʫ ʣʠʩʪʽ ʽ ʧʽʭʚʘʭ, ʧʦʯʠʥʘʶʯʠ ʟ ʬʘʟʠ ʩʭʦʜʽʚ. 

ʋ ʬʘʟʫ 5-8 ʧʘʨ ʣʠʩʪʢʽʚ ʫʨʘʞʘʶʪʴʩʷ ʣʠʩʪʦʚʽ ʧʽʭʚʠ ʪʘ ʩʪʝʙʣʘ, ʧʦʪʽʤ ï ʚʦʣʦʪʴ, ʥʘ ʧʦʯʘʪʢʫ 

ʮʚʽʪʽʥʥʷ ï ʧʦʯʘʪʢʠ. ʄʘʩʘ ʟʨʽʣʠʭ ʪʝʣʝʡʪʦʩʧʦʨ, ʱʦ ʨʦʟʧʠʣʶʻʪʴʩʷ ʟ ʪʨʽʱʠʥ ʧʫʭʠʨʽʚ, ʩʧʨʠʯʠʥʷʻ 

ʧʦʚʪʦʨʥʝ ʟʘʨʘʞʝʥʥʷ ʨʦʩʣʠʥ. ʂʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʧʦʚʪʦʨʥʠʭ ʮʠʢʣʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ. 

ɿʘ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ ʛʨʠʙ ʤʦʞʝ ʫʪʚʦʨʶʚʘʪʠ 3-5 ʛʝʥʝʨʘʮʽʡ (ʨʠʩ. 4, ʘ). 

ɻʨʠʙ ʜʠʬʫʟʥʦ ʥʝ ʧʦʰʠʨʶʻʪʴʩʷ ʧʦ ʨʦʩʣʠʥʽ, ʪʦʤʫ ʢʦʞʥʝ ʫʪʚʦʨʝʥʝ ʟʜʫʪʪʷ ʻ ʤʽʩʮʝʤ ʾʾ 

ʟʘʨʘʞʝʥʥʷ. ʇʨʦʨʦʩʪʘʶʪʴ ʪʝʣʝʡʪʦʩʧʦʨʠ ʟʘ ʥʘʷʚʥʦʩʪʽ ʢʨʘʧʣʠʥʥʦʾ ʚʦʣʦʛʠ ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ 

ʛʦʜʠʥ. ʆʧʪʠʤʘʣʴʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʜʣʷ ʧʨʦʨʦʩʪʘʥʥʷ ʩʧʦʨ ʛʨʠʙʘ ʻ + 23 +25Áʉ. ʊʝʣʝʡʪʦʩʧʦʨʠ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ˇʨʫʥʪʽ ʚ ʥʝʟʨʫʡʥʦʚʘʥʠʭ ʩʘʞʢʦʚʠʭ ʞʦʚʥʘʭ, ʨʽʜʢʦ ï ʥʘ ʥʘʩʽʥʥʽ. 

 
ʈʠʩ. 4. ʋʨʘʞʝʥʽ ʧʦʯʘʪʢʠ ʧʫʭʠʨʯʘʩʪʦʶ ʩʘʞʢʦʶ ʢʫʢʫʨʫʜʟʠ (Ustilago zeae). 
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ʈʠʩ. 4, ʘ. ʎʠʢʣ ʨʦʟʚʠʪʢʫ ʢʧʫʭʠʨʯʘʩʪʦʾ ʩʘʞʢʠ ʢʫʢʫʨʫʜʟʠ (Ustilago maydis). 

 

ʇʦʨʷʜʦʢ ɯʨʞʘʩʪʽ (Uredinales). ʇʨʝʜʩʪʘʚʥʠʢʠ ʮʴʦʛʦ ʧʦʨʷʜʢʫ ʧʘʨʘʟʠʪʫʶʪʴ ʥʘ ʟʣʘʢʦʚʠʭ 

ʨʦʩʣʠʥʘʭ. ɺʦʥʠ ʤʘʶʪʴ ʩʢʣʘʜʥʠʡ ʮʠʢʣ ʨʦʟʚʠʪʢʫ ʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘ ʜʚʦʭ ʭʘʟʷʾʥʘʭ ï ʦʩʥʦʚʥʦʤʫ 

ʽ ʧʨʦʤʽʞʥʦʤʫ. ʄʽʮʝʣʽʡ ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʡ, ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʠʡ, ʨʦʩʪʝ ʧʦ ʤʽʞʢʣʽʪʠʥʥʠʢʘʭ, ʘ ʚ 

ʢʣʽʪʠʥʠ ʧʨʦʥʠʢʘʶʪʴ ʣʠʰʝ ʛʘʫʩʪʦʨʽʾ. ɿʘ ʚʝʛʝʪʘʮʽʶ ʫʪʚʦʨʶʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʩʧʦʨ ʨʽʟʥʠʭ ʚʽʜʪʽʥʢʽʚ ʦʨʘʥʞʝʚʦʛʦ ʘʙʦ ʯʝʨʚʦʥʦ-ʙʫʨʦʛʦ ʢʦʣʴʦʨʽʚ, ʟʚʽʜʩʠ ʽ ʥʘʟʚʘ ï ʽʨʞʘʩʪʽ ʛʨʠʙʠ. 

ʃʽʥʽʡʥʘ (ʩʪʝʙʣʦʚʘ) ʽʨʞʘ ʧʰʝʥʠʮʽ (ʈʠʩʩʽʧʽʘ graminis), ʛʨʠʙ-ʧʘʨʘʟʠʪ, ʧʦʚʥʠʡ ʮʠʢʣ 

ʨʦʟʚʠʪʢʫ ʷʢʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʜʚʦʭ ʨʦʩʣʠʥʘʭ-ʛʦʩʧʦʜʘʨʘʭ ï ʙʘʨʙʘʨʠʩʽ ʪʘ ʧʰʝʥʠʮʽ (ʨʠʩ. 5.). 

ʈʦʟʚʠʪʦʢ ʛʨʠʙʘ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʚʝʩʥʦʶ, ʢʦʣʠ ʧʨʦʨʦʩʪʘʶʪʴ ʪʝʣʝʡʪʦʩʧʦʨʠ, ʱʦ ʟʠʤʫʶʪʴ 

ʥʘ ʧʦʞʥʠʚʥʠʭ ʟʘʣʠʰʢʘʭ. 

ʊʝʣʝʡʪʦʩʧʦʨʘ ʧʨʦʨʦʩʪʘʻ ʫ ʬʨʘʛʤʦʙʘʟʠʜʽʶ ʟ ʯʦʪʠʨʤʘ ʛʘʧʣʦʾʜʥʠʤʠ ʛʝʪʝʨʦʪʘʣʽʯʥʠʤʠ 
 

ʙʘʟʠʜʽʦʩʧʦʨʘʤʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʚʽʪʨʫ ʙʘʟʠʜʽʦʩʧʦʨʠ ʧʦʧʘʜʘʶʪʴ ʥʘ ʣʠʩʪʢʠ ʙʘʨʙʘʨʠʩʫ ʽ 

ʧʨʦʨʦʩʪʘʶʪʴ, ʫʪʚʦʨʶʶʯʠ ʟ ʚʝʨʭʥʴʦʾ ʩʪʦʨʦʥʠ ʦʨʘʥʞʝʚʽ ʧʣʷʤʠ ʛʽʧʝʨʪʨʦʬʦʚʘʥʦʾ ʪʢʘʥʠʥʠ. 

ɹʘʟʠʜʽʦʩʧʦʨʠ ʫʪʚʦʨʶʶʪʴ ʧʝʨʚʠʥʥʠʡ ʛʘʧʣʦʾʜʥʠʡ ʤʽʮʝʣʽʡ. ʅʘ ʛʘʧʣʦʾʜʥʦʤʫ ʤʽʮʝʣʽʾ ʥʘ ʚʝʨʭʥʽʡ 

ʧʦʚʝʨʭʥʽ ʣʠʩʪʢʘ ʫʪʚʦʨʶʶʪʴʩʷ ʧʽʢʥʽʜʠ (ʩʧʝʨʤʦʛʦʥʽʾ), ʱʦ ʤʘʶʪʴ ʚʠʛʣʷʜ ʛʣʝʯʠʢʽʚ, ʥʘ ʜʥʽ ʷʢʠʭ 

ʫʪʚʦʨʶʶʪʴʩʷ ʩʧʦʨʦʥʦʩʮʽ, ʱʦ ʚʽʜʯʣʝʥʦʚʫʶʪʴ ʧʽʢʥʦʩʧʦʨʠ (ʩʧʝʨʤʘʮʽʾ). 

ɺ ʮʝ ʧʽʢʥʽʜʠ ʚʠʜʽʣʷʶʪʴ çʤʝʜʚʷʥʫ ʨʦʩʫè, ʷʢʘ ʧʨʠʚʘʙʣʶʻ ʢʦʤʘʭ, ʽ ʚʦʥʠ ʧʝʨʝʥʦʩʷʪʴ 

ʧʽʢʥʦʩʧʦʨʠ ʚʽʜ ʦʜʥʽʻʾ ʧʽʢʥʽʜʠ ʜʦ ʜʨʫʛʦʾ. ʇʽʢʥʦʩʧʦʨʠ + ʽ ï ʢʦʧʫʣʶʶʪʴ, ʫʪʚʦʨʶʶʯʠ 

ʜʠʢʘʨʽʦʥʥʠʡ ʤʽʮʝʣʽʡ. ɺʽʥ ʨʦʟʨʦʩʪʘʻʪʴʩʷ ʚ ʤʝʟʦʬʽʣʽ ʣʠʩʪʢʘ ʽ ʟ ʥʠʞʥʴʦʾ ʡʦʛʦ ʩʪʦʨʦʥʠ ʬʦʨʤʫʻ 

ʝʮʠʜʽʾ ʯʘʰʦʚʠʜʥʦʾ ʬʦʨʤʠ, ʟʘʥʫʨʝʥʽ ʚ ʛʫʙʯʘʩʪʫ ʧʘʨʝʥʭʽʤʫ ʣʠʩʪʢʘ. ʅʘ ʜʥʽ ʝʮʠʜʽʾ ʬʦʨʤʫʶʪʴʩʷ 
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ʙʘʟʘʣʴʥʽ ʢʣʽʪʠʥʠ, ʷʢʽ ʚʽʜʯʣʝʥʦʚʫʶʪʴ ʝʮʠʜʽʦʩʧʦʨʠ. ʂʨʘʡʦʚʽ ʙʘʟʘʣʴʥʽ ʢʣʽʪʠʥʠ ʚʽʜʯʣʝʥʦʚʫʶʪʴ 

ʢʣʽʪʠʥʽ ʨʦʟʨʦʩʪʘʶʪʴʩʷ, ʫʪʚʦʨʶʶʯʠ ʦʜʥʦʰʘʨʦʚʠʡ ʧʦʢʨʠʚ ï ʧʝʨʠʜʽʡ. 

 

  
ʋʨʘʞʝʥʽ ʣʠʩʪʢʠ ʙʘʙʨʘʨʠʩʫ. 

  
ʃʽʪʥʽ ʫʨʝʜʦʩʧʦʨʠ ʥʘ ʩʪʝʙʣʘʭ ʧʰʝʥʠʮʽ. 

ʈʠʩ. 5. ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʣʽʥʽʡʥʦʾ ʽʨʞʽ ʧʰʝʥʠʮʽ (Puccinia graminis): 
ɸ ï ʥʝʩʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ; ɹ ï ʩʪʘʪʝʚʝ ʨʦʟʤʥʦʞʝʥʥʷ; 1 ï ʣʠʩʪʢʠ ʪʘ ʩʪʝʙʣʘ ʫʨʘʞʝʥʽʴʧʫʢʮʠʥʽʻʶ; 2 ï ʫʨʝʜʦʩʧʦʨʠ 

ʪʘ ʾʭ ʧʨʦʨʦʩʪʘʥʥʷ; 3 ï ʪʝʣʝʡʪʦʩʧʦʨʘ ʟ ʬʨʘʛʤʦʙʘʟʠʜʽʷʤʠ; 4 ï ʙʘʟʠʜʽʦʩʧʦʨʠ; 5 ï ʣʠʩʪʦʢ ʙʘʨʙʘʨʠʩʫ, ʚʨʘʞʝʥʠʡ 

ʧʫʢʮʠʥʽʻʶ; 6 ï ʣʠʩʪʦʢ ʙʘʨʙʘʨʠʩʫ ʟ ʧʽʢʥʽʜʘʤʠ; 7 ï ʫʪʚʦʨʝʥʥʷ ʜʠʢʘʨʽʦʥʥʦʛʦ ʤʽʮʝʣʽʶ; 8 ï ʣʠʩʪ ʙʘʨʙʘʨʠʩʫ ʟ 

ʝʮʠʜʽʷʤʠ; 9 ï ʝʮʠʜʽʦʩʧʦʨʘ ʪʘ ʾʾ ʧʨʦʨʦʩʪʘʥʥʷ. 

ʎʠʢʣ Puccinia graminis ʨʦʟʚʠʪʢʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 5, ʘ. 

 

ʈʠʩ. 5, ʘ. ʎʠʢʣ ʨʦʟʚʠʪʢʫ ʛʨʠʙʘ ʽʨʞʘ ʙʘʨʙʘʨʠʩʫ (Puccinia graminis). 
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ɽʮʠʜʽʦʩʧʦʨʠ ʧʝʨʝʥʦʩʷʪʴʩʷ ʥʘ ʟʣʘʢʦʚʽ ʨʦʩʣʠʥʠ ʽ, ʧʨʦʨʦʩʪʘʶʯʠ, ʬʦʨʤʫʶʪʴ ʜʠʢʘʨʽʦʥʥʠʡ 

ʤʽʮʝʣʽʡ, ʱʦ ʨʦʩʪʝ ʧʦ ʤʽʞʢʣʽʪʠʥʥʠʢʘʭ ʭʣʦʨʝʥʭʽʤʠ ʣʠʩʪʢʘ ʘʙʦ ʩʪʝʙʣʘ. ʅʘ ʤʽʮʝʣʽʾ 5-6 ʨʘʟʽʚ ʟʘ 

ʚʝʛʝʪʘʮʽʶ ʬʦʨʤʫʶʪʴʩʷ ʣʽʪʥʽ ʩʧʦʨʠ ʘʙʦ ʫʨʝʜʦʩʧʦʨʠ. ɺʦʥʠ ʨʦʟʤʽʱʝʥʽ ʢʫʧʢʘʤʠ ʽ ʧʘʨʘʣʝʣʴʥʦ 

ʞʠʣʢʘʤ, ʟʚʽʜʩʠ ʽ ʥʘʟʚʘ ʣʽʥʽʡʥʘ ʽʨʞʘ. ʋʨʝʜʦʩʧʦʨʠ ʧʝʨʝʥʦʩʷʪʴʩʷ ʚʽʪʨʦʤ ʘʙʦ ʢʦʤʘʭʘʤʠ ʽ ʻ 

ʩʧʦʨʘʤʠ ʥʝʩʪʘʪʝʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ. ʋʨʝʜʽʘʣʴʥʝ ʩʧʦʨʦʥʦʰʝʥʥʷ ʚʠʢʣʠʢʘʻ ʤʘʩʦʚʝ ʫʨʘʞʝʥʥʷ 

ʧʦʩʽʚʽʚ ʧʰʝʥʠʮʽ. ɺ ʢʽʥʮʽ ʚʝʛʝʪʘʮʽʾ ʥʘ ʪʦʤʫ ʞ ʤʽʮʝʣʽʾ ʫʪʚʦʨʶʶʪʴʩʷ ʟʠʤʫʶʯʽ ʩʧʦʨʠ ï 

ʪʝʣʝʡʪʦʩʧʦʨʠ, ʨʦʟʤʽʱʝʥʽ ʢʫʧʢʘʤʠ. ʇʨʠ ʫʪʚʦʨʝʥʥʽ ʪʝʣʝʡʪʦʩʧʦʨ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʘʨʜʽʦʛʘʤʽʷ ʽ 

ʜʠʢʘʨʽʦʥʥʘ ʢʣʽʪʠʥʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʟʠʛʦʪʫ. ʊʝʣʝʡʪʦʩʧʦʨʠ ʩʢʣʘʜʘʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʟ ʜʚʦʭ 

ʟʠʛʦʪ, ʱʦ ʤʘʶʪʴ ʪʦʚʩʪʫ ʦʙʦʣʦʥʢʫ ʪʝʤʥʦ-ʙʫʨʦʛʦ ʢʦʣʴʦʨʫ ʽ ʟʠʤʫʶʪʴ ʥʘ ʧʦʞʥʠʚʥʠʭ ʨʝʰʪʢʘʭ. 

ʇʽʜʢʣʘʩ ʍʦʣʦʙʘʟʠʜʽʦʤʽʮʝʪʠ (ʅolobasidiomycetidae) ï ʙʘʟʠʜʽʘʣʴʥʽ ʛʨʠʙʠ, ʫ ʷʢʠʭ 

ʩʪʘʪʝʚʦʤʫ ʨʦʟʤʥʦʞʝʥʥʽ ʫʪʚʦʨʶʶʪʴʩʷ ʦʜʥʦʢʣʽʪʠʥʥʽ ʭʦʣʦʙʘʟʠʜʽʾ, ʱʦ ʥʝʩʫʪʴ ʯʦʪʠʨʠ ʩʪʝʨʠʛʤʠ ʟ 

ʙʘʟʠʜʽʦʩʧʦʨʘʤʠ. ɹʘʟʠʜʽʾ ʬʦʨʤʫʶʪʴʩʷ ʘʙʦ ʧʨʦʩʪʦ ʥʘ ʤʽʮʝʣʽʾ, ʘʙʦ ʚ ʛʽʤʝʥʽʘʣʴʥʦʤʫ ʰʘʨʽ 

ʧʣʦʜʦʚʦʛʦ ʪʽʣʘ. ʇʣʦʜʦʚʝ ʪʽʣʦ ʤʘʻ ʚʠʛʣʷʜ ʰʘʧʢʠ ʽ ʥʽʞʢʠ, ʫʪʚʦʨʝʥʠʭ ʥʝʩʧʨʘʚʞʥʴʦʶ ʪʢʘʥʠʥʦʶ 

ï ʧʣʝʢʪʝʥʭʽʤʦʶ. ʅʠʞʥʷ ʯʘʩʪʠʥʘ ʰʘʧʢʠ ʥʘʟʠʚʘʻʪʴʩʷ ʛʽʤʝʥʦʬʦʨʦʤ. ɻʽʤʝʥʦʬʦʨʠ ʙʫʚʘʶʪʴ 

ʪʨʫʙʯʘʩʪʽ, ʧʣʘʩʪʠʥʯʘʩʪʽ, ʩʢʣʘʜʯʘʩʪʽ, ʛʣʘʜʝʥʴʢʽ, ʰʠʧʫʚʘʪʽ ʪʘ ʽʥ. ɻʽʤʝʥʦʬʦʨ ʥʝʩʝ ʛʽʤʝʥʽʘʣʴʥʠʡ 

ʰʘʨ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʘʟʠʜʽʡ ʧʩʝʚʜʦʧʘʨʘʬʽʟ ʽ ʮʠʩʪʠʜ. ʍʦʣʦʙʘʟʠʜʽʦʤʽʮʝʪʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʜʚʘ ʧʦʨʷʜʢʠ: ɻʘʩʪʝʨʦʤʽʮʝʪʠ  ̔ ɻʽʤʝʥʦʤʽʮʝʪʠ. ʇʣʦʜʦʚʽ ʪʽʣʘ ʨʦʜʠʥʠ ʰʘʤʧʽʥʡʦʥʦʚʽ 

(Agaricaceae) ʤʷʩʠʩʪʽ, ʥʝʜʦʚʛʦʚʽʯʥʽ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʰʘʧʢʠ ʪʘ ʥʽʞʢʠ ʪʘ ʤʘʶʪʴ ʧʣʘʩʪʠʥʯʘʩʪʽ 

ʛʽʤʝʥʦʬʦʨʠ (ʨʠʩ. 6.). ɹʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ ʧʨʝʜʩʪʘʚʥʠʢʠ ʛʨʫʥʪʦʚʠʭ ʩʘʧʨʦʬʽʪʽʚ, ʷʢʽ ʧʦʰʠʨʝʥʽ ʚ 

ʣʽʩʦʚʠʭ ʫʛʨʫʧʫʚʘʥʥʷʭ. ɺʦʥʠ ʟʜʘʪʥʽ ʚʩʪʫʧʘʪʠ ʚ ʩʠʤʙʽʦʟ ʟ ʜʝʨʝʚʘʤʠ ʫʪʚʦʨʶʶʯʠ ʤʽʢʦʨʠʟʫ. 

ʇʨʝʜʩʪʘʚʥʠʢʠ ʛʽʤʝʥʦʤʽʮʝʪʽʚ ʜʦʱʦʚʠʢ, ʙʦʚʽʩʪʘ, ʟʽʨʢʦʚʠʢ ʪʘʢʦʞ ʻ ʛʨʫʥʪʦʚʠʤʠ ʩʘʧʨʦʬʽʪʘʤʠ, ʘ 

ʽʥʦʜʽ ʽ ʥʘ ʚʽʜʤʝʨʣʠʭ ʨʝʰʪʢʘʭ. ʇʣʦʜʦʚʽ ʪʽʣʘ ʾʭ ʟʘʤʢʥʫʪʽ, ʬʦʨʤʫʶʪʴʩʷ ʚ ʛʨʫʥʪʽ ʽ ʧʦʪʽʤ ʚʠʭʦʜʷʪʴ 

ʥʘ ʧʦʚʝʨʭʥʶ. ʌʦʨʤʘ ʪʽʣ ʨʽʟʥʦʤʘʥʽʪʥʘ (ʨʠʩ. 6.). ɹʽʣʠʡ ʛʨʠʙ ʽ ʧʝʯʝʨʠʮʷ ʟʚʠʯʘʡʥʘ ʚʽʜʥʦʩʷʪʴʩʷ 

ʜʦ ʧʦʨʷʜʢʫ ɻʽʤʝʥʦʤʽʮʝʪʠ. ʇʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʮʠʢʣʦʤ ʨʦʟʚʠʪʢʫ ʰʘʧʢʦʚʠʭ ʛʨʠʙʽʚ. ʈʦʟʛʣʷʥʫʪʠ 

ʪʨʫʙʯʘʩʪʠʡ ʽ ʧʣʘʩʪʠʥʯʘʩʪʠʡ ʛʽʤʝʥʦʬʦʨʠ. 

ɸ  
ɹ 

 
ɺ 

 
ɻ 

 
ɼ 

 
ɽ 

ʈʠʩ. 6. ʇʨʝʜʩʪʘʚʥʠʢʠ ʛʘʩʪʝʨʦʤʽʮʝʪʽʚ: ɸ ïʜʦʱʦʚʠʢ ʩʧʨʘʚʞʥʽʡ (Lycoperdon), ɹ ï ʜ. ʰʠʧʫʚʘʪʠʡ, 

ɺ ï ʛʝʘʩʪʨʫʤ, ʟʝʤʣʷʥʘ ʟʽʨʢʘ (Geastrum) ʪʘ ʛʽʤʝʥʦʤʽʮʝʪʠ: ɻ ï ʧʽʜʙʝʨʝʟʦʚʠʢ, ɼ ï ʤʫʭʦʤʦʨ ʯʝʨʚʦʥʠʡ,  

ɽ ï ʪʨʫʪʦʚʠʢ. 
ʋ ʜʦʱʦʚʠʢʘ ʛʨʫʰʦʚʠʜʥʘ. ʅʠʞʥʷ ʯʘʩʪʠʥʘ ʛʣʝʙʠ, ʟʚʫʞʝʥʘ ʥʘ ʥʽʞʢʫ, ʙʝʟʧʣʽʜʥʘ. ɼʦʟʨʽʣʝ 

ʧʣʦʜʦʚʝ ʪʽʣʦ ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʥʘ ʚʝʨʭʽʚʮʽ ʫʚʠʛʣʷʜʽ ʤʘʣʝʥʴʢʦʛʦ ʦʪʚʦʨʘ ʟ ʷʢʦʛʦ ʚʠʩʠʧʘʶʪʴʩʷ 

ʩʧʦʨʠ ʧʦʚʽʪʨʷʥʠʤʠ ʧʦʪʦʢʘʤʠ ʨʦʟʩʽʚʘʶʯʠʩʴ. ɿʘʟʚʠʯʘʡ ʮʝʡ ʨʽʜ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʘ 

ʣʫʢʘʾ ʪʘ ʧʘʩʦʚʠʱʘʭ. ɹʦʚʽʩʪʘ ʘʙʦ ʧʫʨʭʘʚʢʘ ʤʘʻ ʦʢʨʫʛʣʦ-ʷʡʮʝʚʠʜʥʝ ʧʣʦʜʦʚʝ ʪʽʣʦ ʨʽʟʥʦʛʦ 
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ʨʦʟʤʽʨʫ. ʋ ʟʽʨʢʦʚʠʢʘ ʧʝʨʠʜʽʡ ʤʘʻ ʜʚʘ ʰʘʨʠ: ʟʦʚʥʽʰʥʽʡ ʧʨʠ ʜʦʟʨʽʚʘʥʥʽ ʧʣʦʜʦʚʦʛʦ ʪʽʣʘ 

ʨʦʟʨʠʚʘʻʪʴʩʷ ʽ ʨʦʟʛʦʨʪʘʻʪʴʩʷ ʫʚʠʛʣʷʜʽ ʟʽʨʢʠ. ɺʽʥ ʨʝʘʛʫʻ ʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ: ʚ ʩʫʭʫ ʧʦʨʫ 

ʨʦʟʛʦʨʥʫʪʠʡ, ʫ ʚʦʣʦʛʫ ï ʩʢʨʫʯʝʥʠʡ. ʉʧʦʨʠ ʨʦʟʩʠʧʘʶʪʴʩʷ ʥʘ ʚʝʨʭʥʴʦʤʫ ʪʦʥʢʦʤʫ ʰʘʨʽ 

ʧʝʨʠʜʽʷ. ɿʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʩʫʭʠʭ ʣʽʩʦʚʠʭ ʘʩʘʜʞʝʥʥʷʭ. 

ʋ ʧʨʝʜʩʪʘʚʥʠʢʘ ʊʨʫʪʦʚʠʢʘ ʩʧʨʘʚʞʥʴʦʛʦ (Fomes fomentarius) (ʨʠʩ. 7.) ʚʽʜʤʽʪʠʤʦ 

ʪʘʢʦʞ ʥʘʷʚʥʦʩʪʽ ʪʨʫʙʯʘʩʪʦʛʦ ʛʽʤʝʥʦʬʦʨʘ. ɺʽʥ ʙʘʛʘʪʦʣʽʪʥʽʡ, ʧʘʨʘʟʠʪʥʠʡ ʛʨʠʙ ʥʘ ʜʝʨʝʚʘʭ ʷʢ 

ʧʣʦʜʦʚʠʭ ʪʘʢ ʽ ʣʽʩʦʚʠʭ. ʇʣʦʜʦʚʝ ʪʽʣʦ ʤʘʻ ʚʠʛʣʷʜ ʢʦʧʠʪʘ, ʷʢʝ ʱʽʣʴʥʦ ʟʨʦʩʣʦʩʴ ʽʟ ʜʝʨʝʚʠʥʦʶ. 

ʑʦʨʽʯʥʦ ʰʘʨ ʢʦʧʠʪʦʧʦʜʽʙʥʦʛʦ ʪʽʣʘ ʥʘʨʦʩʪʘʻ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʨʦʟʽʤʽʨʽ. ʊʦʤʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ 

ʡʦʛʦ ʚʽʢ. ʁʦʛʦ ʤʽʮʝʣʽʡ ʨʫʡʥʫʻ ʜʝʨʝʚʠʥʫ.  

 
ʈʠʩ. 7. ʊʨʫʪʦʚʠʢ ʩʧʨʘʚʞʥʽʡ (Fomes fomentarius): ɸ ï ʧʣʦʜʦʚʝ ʪʽʣʦ, ɹ ï ʧʦʧʝʨʝʯʥʠʡ ʨʦʟʨʽʟ 

ʪʨʫʙʯʘʩʪʦʛʦ ʛʽʤʝʥʦʬʦʨʘ, ɺ ï ʛʽʤʝʥʽʘʣʴʥʠʡ ʰʘʨ, 1 ï ʛʽʤʝʥʦʬʦʨ, 2 ï ʧʣʝʢʪʝʥʭʽʤʘ, 3 ï ʙʘʟʠʜʽʷ, 4 ï ʮʠʩʪʽʜʘ. 

 

ɹʽʣʠʡ ʛʨʠʙ (ɺʦletus edulis) ï ʧʨʝʜʩʪʘʚʥʠʢ ʨʦʜʠʥʠ ɹʦʣʝʪʦʚʠʭ ʟ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʠʤ 

ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʤ ʤʽʮʝʣʽʻʤ ʽ ʤʘʩʠʚʥʠʤ ʧʣʦʜʦʚʠʤ ʪʽʣʦʤ. ɻʨʠʙ ʫʪʚʦʨʶʻ ʤʽʢʦʨʠʟʫ ʟ ʨʽʟʥʠʤʠ 

ʜʝʨʝʚʥʠʤʠ ʧʦʨʦʜʘʤʠ. ʈʦʩʪʝ ʥʘ ʧʨʦʪʷʟʽ ʢʽʣʴʢʦʭ ʜʽʙ. ʐʘʧʢʘ ʧʣʦʜʦʚʦʛʦ ʪʽʣʘ ʤʘʻ ʨʽʟʥʝ 

ʟʘʙʘʨʚʣʝʥʥʷ (ʞʦʚʪʝ, ʙʫʨʝ, ʙʽʣʫʚʘʪʝ, ʤʘʡʞʝ ʯʦʨʥʝ), ʥʽʞʢʘ ʙʫʣʴʙʦʚʠʜʥʦ ʧʦʪʦʚʱʝʥʘ. ɿ ʥʠʞʥʴʦʾ 

ʩʪʦʨʦʥʠ ʰʘʧʢʠ ʟʥʘʭʦʜʠʪʴʩʷ ʪʨʫʙʯʘʩʪʠʡ ʛʽʤʝʥʦʬʦʨ ʪʘ ʧʣʘʩʪʠʥʯʘʩʪʦʛʦ (ʨʠʩ. 8.). 

  
ʈʠʩ. 8. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ɺʦletus edulis ʪʘ ʮʠʢʣ ʨʦʟʚʠʪʢʫ: ɸ ï ʙʘʟʠʜʽʦʩʧʦʨʠ ɹ ï ʛʘʧʣʦʾʜʥʽ 

ʛʽʬʠ; ɺ ï ʩʦʤʘʪʦʛʘʤʽʷ ɻ ï ʨʽʩʪ ʜʠʢʘʨʽʦʥʥʠʭ ʛʽʬ; 1 ï ʭʦʣʦʙʘʟʠʜʽʷ; 2 ï ʙʘʟʠʜʽʦʩʧʦʨʠ; 3 ï ʧʣʦʜʦʚʝ ʪʽʣʦ;  

4 ï ʪʨʫʙʯʘʩʪʠʡ ʛʽʤʝʥʦʬʦʨ; 5 ï ʧʣʘʩʪʠʥʯʘʩʪʠʡ ʛʽʤʝʥʦʬʦʨ. 

 

ɻʽʤʝʥʽʘʣʴʥʠʡ ʰʘʨ ʚʠʩʪʝʣʷʻ ʪʨʫʙʦʯʢʠ, ʪʘʤ ʽ ʜʦʟʨʽʚʘʶʪʴ ʙʘʟʠʜʽʾ ʟ ʙʘʟʠʜʽʦʩʧʦʨʘʤʠ. ʂʨʽʤ 

ʮʴʦʛʦ ʛʨʠʙ ʨʦʟʤʥʦʞʫʻʪʴʩʷ ʚʝʛʝʪʘʪʠʚʥʦ ï ʯʘʩʪʠʥʘʤʠ ʛʨʠʙʥʠʮʽ. 

ʎʠʢʣ ʨʦʟʚʠʪʢʫ ʙʽʣʦʛʦ ʛʨʠʙʘ: ʟ ʛʘʧʣʦʾʜʥʠʭ ʛʝʪʝʨʦʪʘʣʽʯʥʠʭ (+ ʽ ï) ʙʘʟʠʜʽʦʩʧʦʨ, ʷʢʽ 

ʫʪʚʦʨʠʣʠʩʷ ʥʘ ʙʘʟʠʜʽʷʭ ʪʨʫʙʯʘʩʪʦʛʦ ʛʽʤʝʥʦʬʦʨʘ ʧʣʦʜʦʚʦʛʦ ʪʽʣʘ ʰʘʧʢʠ ʛʨʠʙʘ, ʥʘ ʟʝʤʣʽ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʛʝʪʝʨʦʪʘʣʽʯʥʠʡ ʧʝʨʚʠʥʥʠʡ ʛʘʧʣʦʾʜʥʠʡ ʤʽʮʝʣʽʡ.  

ʂʽʥʮʽ ʛʽʬʽʚ ʮʠʭ ʤʽʮʝʣʽʾʚ ʟʙʣʠʞʘʶʪʴʩʷ, ʧʨʦʪʦʧʣʘʩʪʠ ʾʭ ʟʣʠʚʘʶʪʴʩʷ, ʘ ʷʜʨʘ ʟʘʣʠʰʘʶʪʴʩʷ 

ʩʘʤʦʩʪʽʡʥʠʤʠ. ʋʪʚʦʨʶʻʪʴʩʷ ʚʪʦʨʠʥʥʠʡ ʜʠʢʘʨʽʦʥʥʠʡ ʤʽʮʝʣʽʡ. ɿʘ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʥʘ ʮʴʦʤʫ 

ʤʽʮʝʣʽʾ ʬʦʨʤʫʶʪʴʩʷ ʧʣʦʜʦʚʽ ʪʽʣʘ, ʷʢʽ ʚʠʭʦʜʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ˇʨʫʥʪʫ (ʪʨʝʪʠʥʥʠʡ ʤʽʮʝʣʽʡ). 


