
ʌɽɼɽʈɸʃʔʅʆɽ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ɹʖɼɾɽʊʅʆɽ ʅɸʋʏʅʆɽ ʋʏʈɽɾɼɽʅʀɽ 

çʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʩʘʜʦʚʦʜʩʪʚʘ, 

ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ, ʚʠʥʦʜʝʣʠʷè 
 

 

 

ʅʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʠ 

 

 

 

ɹʫʨʦʚʠʥʩʢʘʷ ʄʘʨʛʘʨʠʪʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 

 

 

 
 

ʅɽʂʈʆʊʀʏɽʉʂɸʗ ʇʗʊʅʀʉʊʆʉʊʔ ʃʀʉʊʔɽɺ ɺʀʅʆɻʈɸɼɸ  

(ALTERNARIA SP.) ʀ ʄɽʈʓ ɹʆʈʔɹʓ ʉ ʅɽʁ 

 

 

 

4.1.3. ɸʛʨʦʭʠʤʠʷ, ʘʛʨʦʧʦʯʚʦʚʝʜʝʥʠʝ, 

ʟʘʱʠʪʘ ʠ ʢʘʨʘʥʪʠʥ ʨʘʩʪʝʥʠʡ 

 

ʜʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥr ʭ ʥʘʫʢ 

 

 

 

 

 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ  

ʖʨʯʝʥʢʦ ɽʚʛʝʥʠʷ ɻʝʦʨʛʠʝʚʥʘ 

 

 

 

 

 

 

 

 

 

ʂʨʘʩʥʦʜʘʨ ï 2025  
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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʠʥʦʛʨʘʜʘʨʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʦʪʨʘʩʣʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʶʛʘ ʈʦʩʩʠʠ. ɺ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ 

(ɿʘʧʘʜʥʦʝ ʇʨʝʜʢʘʚʢʘʟʴʝ) ʚʠʥʦʛʨʘʜʥʠʢʠ ʟʘʥʠʤʘʶʪ 25 ʪʳʩ. ʛʘ. ʅʘʤʝʯʝʥʥʳʝ 

ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ ʤʝʨʳ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʚʠʥʦʛʨʘʜʦʚʠʥʦʜʝʣʴʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʪʨʝʙʫʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʫʯʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʠ ʧʨʦʛʨʝʩʩʘ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʤ ʨʘʟʚʠʪʠʠ ʦʪʨʘʩʣʠ. ʕʪʦ ʠ ʧʦʩʣʫʞʠʣʦ 

ʦʙʦʩʥʦʚʘʥʠʝʤ ʢ ʚʳʙʦʨʫ ʜʘʥʥʦʡ ʪʝʤʳ. 

ɿʘ 20 ʩ ʣʠʰʥʠʤ ʣʝʪ ʠʩʪʦʨʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ ʥʘ ʂʫʙʘʥʠ ʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ ʛʨʠʙʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚʠʥʦʛʨʘʜʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʧʨʦʠʟʦʰʣʠ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʦʙʱʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʩʨʝʜʳ. 

ʈʘʩʰʠʨʠʣʩʷ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʛʨʠʙʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʘʪʦʛʝʥʥʳʭ, ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ 

ʭʦʟʷʡʩʪʚʝʥʥʦ ʟʥʘʯʠʤʳʝ ʚʠʜʳ. ʂ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʦʪʥʦʩʠʪʩʷ 

ʚʦʟʨʘʩʪʘʥʠʝ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʠ ʨʘʩʰʠʨʝʥʠʝ ʘʨʝʘʣʘ ʧʦʣʫʧʘʨʘʟʠʪʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, 

ʪʘʢʦʡ ʢʘʢ ʘʣʴʪʝʨʥʘʨʠʝʚʳʝ ʛʨʠʙʳ. 

ʅʝʢʨʦʪʠʯʝʩʢʘʷ ʣʠʩʪʦʚʘʷ ʧʷʪʥʠʩʪʦʩʪʴ ʚʠʥʦʛʨʘʜʘ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ 

ʭʦʟʷʡʩʪʚʝʥʥʦ ʟʥʘʯʠʤʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʜʣʷ ʢʫʣʴʪʫʨʳ, ʚʦʟʙʫʜʠʪʝʣʴ ʢʦʪʦʨʦʛʦ 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʙʠʦʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ï ʧʝʨʚʠʯʥʳʤ ʠ ʚʪʦʨʠʯʥʳʤ 

ʧʘʨʘʟʠʪʠʟʤʦʤ, ʩʧʦʩʦʙʥʦʩʪʴʶ ʬʦʨʤʠʨʦʚʘʪʴ ʘʩʩʦʮʠʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ 

ʧʘʪʦʛʝʥʦʚ, ʰʠʨʦʢʠʤ ʘʙʠʦʪʠʯʝʩʢʠʤ ʦʧʪʠʤʫʤʦʤ ʠ ʜʨ., ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʝʛʦ ʢʦʥʪʨʦʣʴ. 

ʇʨʠʦʨʠʪʝʪʦʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʜʘʧʪʠʚʥʦʛʦ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʙʠʦʣʦʛʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʪʘʢʠʭ, ʢʘʢ ʪʝʭʥʦʣʦʛʠʠ ʟʘʱʠʪʳ ʦʪ ʙʦʣʝʟʥʝʡ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʨʝʙʫʝʪ ʫʪʦʯʥʝʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʩʚʦʡʩʪʚ ʥʦʚʳʭ ʤʠʢʦʧʘʪʦʛʝʥʦʚ ï ʛʨʠʙʦʚ 

ʨʦʜʘ Alternaria, ʧʦʷʚʠʚʰʠʭʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʩʫʱʝʩʪʚʫʶʱʝʡ ʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʡ 

ʧʝʨʝʯʝʥʴ ʬʫʥʛʠʮʠʜʦʚ, ʘ ʪʘʢʞʝ ʥʝʩʪʘʙʠʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʷʝʤʳʭ 

ʧʝʩʪʠʮʠʜʦʚ ʚ ʙʦʨʴʙʝ ʩ ʘʣʴʪʝʨʥʘʨʠʦʟʦʤ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʚʳʩʦʢʠʤʠ ʘʜʘʧʪʠʚʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʵʪʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ 
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ʩʪʨʘʪʝʛʠʠ ʠ ʪʘʢʪʠʢʠ ʘʜʘʧʪʠʚʥʦʡ ʟʘʱʠʪʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʚʠʥʦʛʨʘʜʘʨʩʪʚʝ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʘʥʥʳʭ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʧʨʦʪʠʚ 

ʘʣʴʪʝʨʥʘʨʠʝʚʳʭ ʛʨʠʙʦʚ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ. ʌʠʪʦʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ 

ʧʦʚʩʝʤʝʩʪʥʦ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʫʛʨʦʟ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʭʨʘʥʝʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʅʘ ʩʤʝʥʫ ʠʟʚʝʩʪʥʳʤ ʠ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʤ 

ʚʦʟʙʫʜʠʪʝʣʷʤ ʟʘʙʦʣʝʚʘʥʠʡ, ʜʣʷ ʤʥʦʛʠʭ ʠʟ ʢʦʪʦʨʳʭ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʩʪʨʘʪʝʛʠʠ ʢʦʥʪʨʦʣʷ, ʧʨʠʭʦʜʷʪ çʥʦʚʳʝè, ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʛʨʫʧʧʳ 

ʬʠʪʦʧʘʪʦʛʝʥʦʚ, ʚʳʟʳʚʘʶʱʠʝ ʵʧʠʬʠʪʦʪʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ. ʂ 

ʪʘʢʠʤ ʦʪʥʦʩʠʪʝʣʴʥʦ çʥʦʚʳʤè ʬʠʪʦʧʘʪʦʛʝʥʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʘʪʦʢʦʤʧʣʝʢʩ 

ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ. ɺ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʘʣʴʪʝʨʥʘʨʠʝʚʳʝ ʛʨʠʙʳ ʚ ʦʩʥʦʚʥʦʤ ʦʧʠʩʳʚʘʶʪʩʷ ʢʘʢ ʧʦʩʣʝʫʙʦʨʦʯʥʳʝ ʧʘʪʦʛʝʥʳ 

ʛʨʦʟʜʝʡ ʚʠʥʦʛʨʘʜʘ. 

ʈʘʥʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʣʠʩʪʦʚʳʤ ʧʷʪʥʠʩʪʦʩʪʷʤ, ʚʳʟʚʘʥʥʳʤʠ 

ʚʠʜʘʤʠ Alternaria, ʥʝ ʠʤʝʣʠ ʜʦʩʪʘʪʦʯʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʘʪʦʛʝʥʦʚ 

ʢ ʫʢʘʟʘʥʥʳʤ ʚ ʥʠʭ ʚʠʜʘʤ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʤʝʪʦʜʦʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʩʢʫʜʥʦʛʦ 

ʦʧʠʩʘʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʢʦʥʠʜʠʡ. ʆʧʠʩʘʥʥʳʝ ʩʠʤʧʪʦʤʳ ʙʦʣʝʟʥʠ 

ʣʠʙʦ ʥʝ ʩʭʦʞʠ ʩ ʥʘʙʣʶʜʘʝʤʳʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʣʠʙʦ ʚʦʚʩʝ ʦʪʩʫʪʩʪʚʫʶʪ. ʊʘʢ, 

Cavara F. [1888] ʧʨʠʚʦʜʠʪ ʢʨʘʪʢʠʝ ʩʚʝʜʝʥʠʷ ʦ ʚʦʟʙʫʜʠʪʝʣʝ ʘʣʴʪʝʨʥʘʨʠʦʟʘ ʚʠʥʦʛʨʘʜʘ 

Alternaria vitis [Cavara, 1888]. ʃʠʩʪʴʷ, ʧʦʨʘʞʝʥʥʳʝ A. vitis, ʧʦʢʨʳʚʘʣʠʩʴ ʩʝʨʦ-

ʧʝʧʝʣʴʥʳʤʠ ʧʷʪʥʘʤʠ ʚʜʦʣʴ ʞʠʣʦʢ ʩ ʥʘʣʝʪʦʤ ʢʦʨʠʯʥʝʚʳʭ ʧʫʯʢʦʦʙʨʘʟʥʳʭ 

ʢʦʥʠʜʠʝʥʦʩʮʝʚ ʩ ʮʝʧʦʯʢʘʤʠ ʢʦʥʠʜʠʡ. ʇʦʧʫʰʦʡ ʩʦ ʩʩʳʣʢʦʡ ʥʘ P. Joly [1964] 

ʦʪʤʝʯʘʝʪ, ʯʪʦ ʚʠʜ Alternaria vitis ʥʝ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʚʠʜʦʤ, ʘ 

ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʚʠʜʦʤ Alternaria tenuissima [ʇʦʧʫʰʦʡ, 1989; Joly, 1964]. 

Cavara F. ʚ 1889 ʛʦʜʫ ʜʝʣʘʝʪ ʨʝʤʘʨʢʫ, ʯʪʦ ʚʠʜ ʩ ʦʧʠʩʘʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʨʝʜʢʦ 

ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʧʦʨʘʞʝʥʥʳʭ ʣʠʩʪʴʷʭ, ʧʦʵʪʦʤʫ ʦʪʥʝʩ ʝʛʦ ʢ ʚʠʜʫ Macrosporium vitis 

(ʨʦʜ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʝʨʝʠʤʝʥʦʚʘʥ ʚ Alternaria). ʇʦʟʞʝ ʢ ʵʪʦʤʫ ʞʝ ʚʠʜʫ ʚʦʟʙʫʜʠʪʝʣʷ 

ʙʦʣʝʟʥʠ ʥʘ ʣʠʩʪʴʷʭ Vitis vinifera ʦʪʥʝʩ ʉʦʨʦʢʠʥ ʅ.ɺ. [1892]. ʆ ʧʘʪʦʛʝʥʝ A. viticola 

ʥʘ ʣʠʩʪʴʷʭ Vitis vinifera ʩʦʦʙʱʘʣ Brunaud P. [1897], ʥʦ ʙʝʟ ʧʦʜʨʦʙʥʦʛʦ ʦʧʠʩʘʥʠʷ 

ʩʠʤʧʪʦʤʦʚ. ɺʦ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʨʘʙʦʪʘʭ ʥʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ 
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ʧʘʪʦʛʝʥʥʦʩʪʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ Alternaria ʜʣʷ ʚʠʥʦʛʨʘʜʘ. Tao W.-C. ʩ 

ʩʦʘʚʪʦʨʘʤʠ ʚ 2014 ʛʦʜʫ ʚʳʜʝʣʠʣʠ ʥʦʚʳʡ ʚʠʜ A. viniferae ʠʟ ʮʚʝʪʦʥʦʞʝʢ ʠ ʨʘʭʠʩʦʚ 

ʚʠʥʦʛʨʘʜʥʳʭ ʛʨʦʟʜʝʡ, ʢʦʪʦʨʳʡ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʛʨʫʧʧʝ ʚʠʜʦʚ çalternataè [A new 

Alternaria species..., 2014]. ʉ ʧʦʤʦʱʴʶ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʚʳʷʩʥʠʣʠ, ʯʪʦ ʜʝʚʷʪʴ ʠʟʦʣʷʪʦʚ A. viniferae ʠʤʝʶʪ ʦʯʝʥʴ ʪʝʩʥʫʶ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʫʶ 

ʩʚʷʟʴ ʩ A. longipes. ʄʦʨʬʦʣʦʛʠʷ ʥʦʚʦʛʦ ʚʠʜʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʠʟ ʚʠʜʦʚʦʡ 

ʛʨʫʧʧʳ alternata ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʧʝʨʝʯʥʳʭ ʧʝʨʝʛʦʨʦʜʦʢ ʠ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʢʦʥʠʜʠʡ. ʀ ʩʥʦʚʘ ʪʝʩʪʳ ʥʘ ʧʘʪʦʛʝʥʥʦʩʪʴ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ [A new Alternaria species..., 

2014]. 

ɺ ʈʦʩʩʠʠ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨʘʭ 

ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʚʦʟʨʘʩʪʘʥʠʷ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʠ ʨʘʩʰʠʨʝʥʠʝ ʘʨʝʘʣʘ 

ʘʣʴʪʝʨʥʘʨʠʝʚʳʭ ʛʨʠʙʦʚ [ɻʘʥʥʠʙʘʣ ʌ.ɹ. ʠ ʜʨ., 2010; ɻʘʥʥʠʙʘʣ ʌ.ɹ., 2011ʙ; 

Thomma B.P.H.J., 2003]. ʉ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʪʘʣʠ 

ʦʙʥʘʨʫʞʠʚʘʪʴ ʥʦʚʳʝ ʚʠʜʳ Alternaria, ʷʚʣʷʶʱʠʝʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ 

ʧʘʪʦʛʝʥʘʤʠ ʜʣʷ ʨʘʩʪʝʥʠʷ, ʠʣʠ ʠʟʚʝʩʪʥʳʝ, ʥʠʢʦʛʜʘ ʨʘʥʝʝ ʥʝ ʧʦʨʘʞʘʶʱʠʝ ʜʘʥʥʫʶ 

ʢʫʣʴʪʫʨʫ [Andrew et.al., 2009; Discrete lineages within Alternaria alternata..., 2015]. 

ʈʘʙʦʪʳ ʧʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʦʚ Alternaria ʠ ʠʭ ʚʥʫʪʨʠʚʠʜʦʚʦʤʫ ʧʦʣʠʤʦʨʬʠʟʤʫ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʚ ʈʦʩʩʠʠ ʧʨʦʚʦʜʠʣʠ ʃ.ʄ. ʃyʚʢʠʥʘ, 

ʊ.ʖ. ɻʘʛʢʘʝʚʘ, ʌ.ɹ. ɻʘʥʥʠʙʘʣ, ɸ.ʉ. ʆʨʠʥʘ. ʆʪʜʝʣʴʥʦ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʝ J.H.C. Woudenberg ʩ ʩʦʘʚʪ. [2013), ʢʦʪʦʨʳʝ ʩʜʝʣʘʣʠ ʙʦʣʴʰʦʡ ʰʘʛ ʢ 

ʫʧʦʨʷʜʦʯʠʚʘʥʠʶ ʩʠʩʪʝʤʘʪʠʢʠ ʢʦʤʧʣʝʢʩʘ Alternaria, ʢʦʪʦʨʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚʢʣʶʯʘʝʪ ʜʝʚʷʪʴ ʨʦʜʦʚ ʠ ʚʦʩʝʤʴ ʩʝʢʮʠʡ [Alternaria redefined, 2013]. 

ɺ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʘʣʴʪʝʨʥʘʨʠʦʟʦʚ ʜʣʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʘʢʪʠʚʠʟʠʨʦʚʘʣʩʷ ʧʦʠʩʢ ʵʬʬʝʢʪʠʚʥʳʭ 

ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ. ʊʘʢ, ʥʘ ʧʦʨʘʞʘʝʤʳʭ ʢʫʣʴʪʫʨʘʭ, ʪʘʢʠʭ ʢʘʢ ʷʙʣʦʥʷ, ʢʘʨʪʦʬʝʣʴ, 

ʪʦʤʘʪʳ ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʦʪʤʝʯʝʥʳ ʬʫʥʛʠʮʠʜʳ ʥʘ ʦʩʥʦʚʝ 

ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʠʟ ʭʠʤʠʯʝʩʢʠʭ ʢʣʘʩʩʦʚ: ʪʨʠʘʟʦʣ,r ʘʥʠʣʠʥʦʧʠʨʠʤʠʜʠʥ ,r 

ʬʝʥʠʣʧʠʨʨʦʣʳ, ʧʠʨʠʜʠʣ-ʵʪʠʣ ʙʝʥʟʘʤʠʜʳ, ʜʠʪʠʦʢʘʨʙʘʤʘʪʳ [Role of four 

Alternaria spp...., 1991; ʗʢʫʙʘ ɻ.ɺ. ʠ ʜʨ., 2020; ʅʢʝʪʩʦ ʊ.ʍ. ʠ ʜʨ., 2020; Assessing the 

Belgian potato..., 2017]. 
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ʄʘʩʰʪʘʙʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ 

ʧʷʪʥʠʩʪʦʩʪʠ ʥʘ ʚʠʥʦʛʨʘʜʝ (ʢʦʤʧʣʝʢʩ Alternaria sp.) ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ 

ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʜʦ ʩʠʭ ʧʦʨ ʦʪʩʫʪʩʪʚʫʶʪ ʪʝʭʥʦʣʦʛʠʠ ʟʘʱʠʪʳ ʦʪ 

ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ɼʝʡʩʪʚʠʝ ʠʟʚʝʩʪʥʳʭ ʬʫʥʛʠʮʠʜʦʚ ʯʘʩʪʦ ʦʢʘʟʳʚʘʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʚʦʟʙʫʜʠʪʝʣʝʡ ʵʪʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʨʠʦʜ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ, ʯʘʩʪʦ 

ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʡ ʠʶʣʷ, ʘʚʛʫʩʪʘ ʚ ʚʠʥʦʛʨʘʜʘʨʩʢʠʭ ʟʦʥʘʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. 

ɺʦ-ʚʪʦʨʳʭ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʯʝʛʦ ʥʝ ʠʟʚʝʩʪʥʦ ʦ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʢʨʠʪʝʨʠʷʭ ʠʤʤʫʥʠʪʝʪʘ ʨʘʩʪʝʥʠʡ ʢ ʚʦʟʙʫʜʠʪʝʣʷʤ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ 

ʧʷʪʥʠʩʪʦʩʪʠ, ʘ ʪʘʢʞʝ ʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʠ ʜʠʥʘʤʠʢʝ ʮʝʣʝʚʦʛʦ 

ʧʘʪʦʢʦʤʧʣʝʢʩʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʟʥʳʭ ʪʘʢʩʦʥʦʚ, 

ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʤʧʣʝʢʩʘ ʬʘʢʪʦʨʦʚ. 

ʆʪʩʫʪʩʪʚʠʝ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʣʫʞʠʣʦ ʩʪʠʤʫʣʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʦʡ 

ʩʪʨʘʪʝʛʠʠ ʢʦʥʪʨʦʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺr ʷʚʠʪʴ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʛʨʠʙʦʚ-ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʥʦʡ 

ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʙʦʣʝʟʥʠ ʨʘʟʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʡ 

ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʳʡ ʩʧʦʩʦʙ ʙʦʨʴʙʳ ʩ ʥʝʡ. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

1. ʋʩʪʘʥʦʚʠʪʴ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʚʦʟʙʫʜʠʪʝʣʝʡ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʧʷʪʥʠʩʪʦʩʪʠ 

ʣʠʩʪʴʝʚ ʚʠʥʦʛʨʘʜʘ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʠ ʩʦʟʜʘʪʴ ʢʦʣʣʝʢʮʠʶ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ. 

2. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʤʦʨʬʦʣʦʛʦ-ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʦʜʪʚʝʨʜʠʪʴ 

ʧʘʪʦʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʦʩʥʦʚʥʳʭ ʰʪʘʤʤʦʚ Alternaria. 

3. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʛʫʣʷʨʥʦʛʦ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʪʘʥʦʚʠʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʘʪʦʛʝʥʝʟʘ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ ʠ ʝʛʦ 

ʚʨʝʜʦʥʦʩʥʦʩʪʴ. 

4. ʇʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʧʦʣʝʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʢ ʥʝʢʨʦʪʠʯʝʩʢʦʡ 

ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ. 
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5. ʋʪʦʯʥʠʪʴ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʚʠʥʦʛʨʘʜʘ ʢ ʧʦʨʘʞʝʥʠʶ ʘʣʴʪʝʨʥʘʨʠʝʚʳʤʠ ʛʨʠʙʘʤʠ. 

6. ʇʨʦʚʝʩʪʠ ʣʘʙʦʨʘʪʦʨʥʳʡ ʠ ʧʦʣʝʚʦʡ ʩʢʨʠʥʠʥʛ ʬʫʥʛʠʮʠʜʦʚ ʥʘ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʠʙʦʚ-ʚʦʟʙʫʜʠʪʝʣʝʡ ʥʝʢʨʦʪʠʯʝʩʢʦʡ 

ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ. 

7. ʆʧʨʝʜʝʣʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʩʭʝʤ rʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʟʘʱʠʪʳ ʩ ʥʦʚʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ɺʧʝʨʚʳʝ ʚ ʫʩʣʦʚʠʷʭ ɿʘʧʘʜʥʦʛʦ ʇʨʝʜʢʘʚʢʘʟʴʷ ʫʩʪʘʥʦʚʣʝʥʘ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʤʠʢʦʧʘʪʦʢʦʤʧʣʝʢʩʘ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ 

ʧʷʪʥʠʩʪʦʩʪʠ: ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʤʠʢʨʦʤʠʮʝʪʘʤʠ ʙʳʣʠ ʢʦʤʧʣʝʢʩ ʚʠʜʦʚ Alternaria sp. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʚʠʜʘ ʚ ʢʦʤʧʣʝʢʩʝ ʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ ʘʣʴʪʝʨʥʘʨʠʝʚʳʭ 

ʛʨʠʙʦʚ ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʫʩʪʘʥʦʚʣʝʥ ʚʠʜ Alternaria 

alternata. ʇʦʣʫʯʝʥʳ ʥʦʚʳʝ ʟʥʘʥʠʷ ʧʦ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ: ʥʘ ʨʘʩʪʝʥʠʷʭ ʚʠʥʦʛʨʘʜʘ ʚ ʢʦʨʥʝʩʦʙʩʪʚʝʥʥʦʡ 

ʢʫʣʴʪʫʨʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʦʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʝʝ ʥʘ 6,5 %. ʈʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʥʘ 

ʣʠʩʪʴʷʭ ʥʠʞʥʝʛʦ ʷʨʫʩʘ 44 % ʚʳʰʝ, ʯʝʤ ʥʘ ʣʠʩʪʴʷʭ ʚʝʨʭʥʝʛʦ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʘ ̫ ʩʠʩʪʝʤʘ ʟʘʱʠʪʳ ʚʠʥʦʛʨʘʜʘ ʦʪ 

ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʙʠʦʮʝʥʦʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʭʠʤʠʯʝʩʢʠʭ ʧʝʩʪʠʮʠʜʦʚ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ. ɺr ʷʚʣʝʥʳ ʥʦʚʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʠʢʦʧʘʪʦʢʦʤʧʣʝʢʩʦʚ ʘʤʧʝʣʦʮʝʥʦʟʦʚ ʚ ʫʩʣʦʚʠʷʭ ʫʩʠʣʝʥʠʷ 

ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ; ʫʩʪʘʥʦʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʤʝʭʘʥʠʟʤʳ 

ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ ʢ ʧʦʨʘʞʝʥʠʶ ʨʘʩʪʝʥʠʡ ʚʠʥʦʛʨʘʜʘ 

ʘʣʴʪʝʨʥʘʨʠʝʚʳʤʠ ʛʨʠʙʘʤʠ; ʚʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʚʠʥʦʛʨʘʜʘ ʦʪ 

ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʥʦʚʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ï ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ; 

ʧʨʝʜʣʦʞʝʥ ʦʙʦʩʥʦʚʘʥʥʳʡ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤ ʟʘʱʠʪʳ 

ʚʠʥʦʛʨʘʜʘ ʦʪ ʙʦʣʝʟʥʝʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʤ ʬʠʪʦʩʘʥʠʪʘʨʥʦʤ 

ʤʦʥʠʪʦʨʠʥʛʝ ʠ ʙʠʦʣʦʛʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ ʥʦʚʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ 

ʚʠʥʦʛʨʘʜʘ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ. ɺʧʝʨʚʳʝ ʚ ʫʩʣʦʚʠʷʭ ɿʘʧʘʜʥʦʛʦ 

ʇʨʝʜʢʘʚʢʘʟʴʷ ʥʘ ʦʩʥʦʚʝ ʙʠʦʮʝʥʦʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚʳʷʚʣʝʥʘ 

ʚʠʜʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ; 

ʚʧʝʨʚʳʝ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʥʦʚʳʝ ʧʘʪʦʛʝʥʥʳʝ ʚʠʜʳ ʛʨʠʙʦʚ ʨʦʜʘ Alternaria Nees, 1817 ʜʣʷ 

ʢʫʣʴʪʫʨʳ ʚʠʥʦʛʨʘʜʘ ʚ ʈʦʩʩʠʠ; ʚʧʝʨʚʳʝ ʜʦʢʘʟʘʥʘ ʚʨʝʜʦʥʦʩʥʦʩʪʴ ʥʦʚʳʭ ʚʠʜʦʚ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ ʠ ʦʙʦʩʥʦʚʘʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʵʪʠʭ ʚʠʜʦʚ; ʩʬʦʨʤʠʨʦʚʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʥʝʢʨʦʪʠʯʝʩʢʦʡ (ʘʣʴʪʝʨʥʘʨʠʦʟʥʦʡ) ʣʠʩʪʦʚʦʡ 

ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ ʚ ɿʘʧʘʜʥʦʤ ʇʨʝʜʢʘʚʢʘʟʴʝ; ʨʘʟʨʘʙʦʪʘʥ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʳʡ 

ʩʧʦʩʦʙ ʙʦʨʴʙʳ ʩ ʥʦʚʳʤ ʚʨʝʜʦʥʦʩʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʚʠʥʦʛʨʘʜʘ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʝʞʠʪ ʦʙʟʦʨ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ, ʨʘʟʨʘʙʦʪʢʘ 

ʮʝʣʠ, ʟʘʜʘʯ ʠ ʧʨʦʛʨʘʤʤʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʟʘʢʣʘʜʢʘ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ, ʧʨʦʚʝʜʝʥʠʝ 

ʫʯʝʪʦʚ ʠ ʥʘʙʣʶʜʝʥʠʡ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ 

ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʢʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʬʠʪʦʧʘʪʦʣʦʛʠʠ, ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʘʚʪʦʨʩʢʦʡ ʤʝʪʦʜʠʢʦʡ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʥʦʚʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ (ʉʊʆ  ̄00668034-128-2021 çʄʝʪʦʜʠʢʘ ʚʳʷʚʣʝʥʠʷ 

ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ (Alternaria spp.) ʚ ʚʠʥʦʛʨʘʜʥʳʭ 

ʥʘʩʘʞʜʝʥʠʷʭè) (ʇʨʠʣʦʞʝʥʠʝ ɸ). 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ʅʝʢʨʦʪʠʯʝʩʢʘʷ ʧʷʪʥʠʩʪʦʩʪʴ ʣʠʩʪʴʝʚ ʚʠʥʦʛʨʘʜʘ ï ʙʦʣʝʟʥʴ ʛʨʠʙʥʦʡ 

ʵʪʠʦʣʦʛʠʠ, ʚʳʟʚʘʥʥʘʷ ʛʨʠʙʘʤʠ ʨʦʜʘ Alternaria Nees; 

2. ʅʝʢʨʦʪʠʯʝʩʢʘʷ ʧʷʪʥʠʩʪʦʩʪʴ ʣʠʩʪʴʝʚ ʥʘʥʦʩʠʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʚʠʥʦʛʨʘʜʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʟʘʱʠʪʳ; 

3. ʇʨʠʤʝʥʝʥʠʝ ʘʜʘʧʪʠʚʥʦʡ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʟʘʱʠʪʳ (ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʛʠʮʠʜʦʚ) ʚʠʥʦʛʨʘʜʘ ʦʪ 

ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʣʠʩʪʴʝʚ ʵʢʦʥʦʤʠʯʝʩʢʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦ. 
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ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʠʟʫʯʝʥʠʶ ʩʠʩʪʝʤ ʟʘʱʠʪʳ, 

ʩʥʠʞʘʶʱʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʣʝʟʥʠ ʠ ʚʣʠʷʶʱʠʭ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ 

ʚʠʥʦʛʨʘʜʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʘʭ Microsoft Excel 2010, PAST 4.0.7, ʘ ʪʘʢʞʝ 

ʩʦʧʦʩʪʘʚʣʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʜʨʫʛʠʤʠ 

ʫʯʝʥʳʤʠ. 

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ 

ʜʦʣʦʞʝʥʳ, ʦʙʩʫʞʜʝʥʳ ʠ ʦʜʦʙʨʝʥʳ ʥʘ IX ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çɿʘʱʠʪʘ ʨʘʩʪʝʥʠʡ ʦʪ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚè (ʂʨʘʩʥʦʜʘʨ, 2019 ʛ.), IX-

ʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ 

çʇʝʨʩʧʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘè (ʂʨʘʩʥʦʜʘʨ, 2019 ʛ.), ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ ʢʦʥʬʝʨʝʥʮʠʠ çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʘʛʨʦʵʢʦʩʠʩʪʝʤ (ʧʦʯʚʝʥʥʳʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʙʠʦʮʝʥʦʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ)è 

(ʗʣʪʘ, 2019 ʛ.), V ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʘʛʨʘʨʥʦʡ ʥʘʫʢʠè (ʉʠʤʬʝʨʦʧʦʣʴ, 2020 ʛ.), X 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɿʘʱʠʪʘ ʨʘʩʪʝʥʠʡ ʦʪ ʚʨʝʜʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚè (ʂʨʘʩʥʦʜʘʨ, 2021 ʛ.), ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ (CFSA 

2021) (ʗʣʪʘ, 2021 ʛ.), ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʙʠʦʣʦʛʠʠ ʠ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ: ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ, ʜʦʩʪʠʞʝʥʠʷ ʠ ʠʥʥʦʚʘʮʠʠè (ɺʅʀʀʉʇʂ, 2021 ʛ.). 

ʇʫʙʣʠʢʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ 

ʦʧʫʙʣʠʢʦʚʘʥʘ 26 ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ 3 ʨʘʙʦʪʳ ʚ ʠʟʜʘʥʠʷʭ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ, ʙʘʟʘ ʜʘʥʥʳʭ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠ 

ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚ ɿʘʧʘʜʥʦʤ ʇʨʝʜʢʘʚʢʘʟʴʝ 

(ʇʨʠʣʦʞʝʥʠʝ ɹ), 4 ʨʘʙʦʪ rʚ ʠʟʜʘʥʠʷʭ, ʠʥʜʝʢʩʠʨʫʝʤʳʭ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʙʘʟʘʭ 

ʜʘʥʥʳʭ. 
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ʃʠʯʥʦʝ ʫʯʘʩʪʠʝ ʘʚʪʦʨʘ. ʉʦʠʩʢʘʪʝʣʝʤ ʧʨʦʚʝʜʝʥʳ ʧʦʣʝʚʳʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʦʧʳʪʳ, ʦʩʫʱʝʩʪʚʣʝʥ ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʠ ʦʮʝʥʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. ɸʚʪʦʨʦʤ ʣʠʯʥʦ ʧʦʣʫʯʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ, ʜʦʢʘʟʳʚʘʶʱʠʝ ʧʘʪʦʛʝʥʥʦʩʪʴ ʚʦʟʙʫʜʠʪʝʣʝʡ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ 

ʧʷʪʥʠʩʪʦʩʪʠ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 177 ʩʪʨʘʥʠʮʘʭ, 

ʩʦʜʝʨʞʠʪ 35 ʪʘʙʣʠʮ, 43 ʨʠʩʫʥʢʘ, ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 3 ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ. ʉʧʠʩʦʢ 

ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ 249 ʥʘʠʤʝʥʦʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 156 ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɺʳʨʘʞʘʶ ʦʩʦʙʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʤʦʝʤʫ ʥʘʫʯʥʦʤʫ 

ʨʫʢʦʚʦʜʠʪʝʣʶ ï ʖʨʯʝʥʢʦ ɽʚʛʝʥʠʠ ɻʝʦʨʛʠʝʚʥʝ ï ʟʘ ʧʦʤʦʱʴ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ, ʯʫʪʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʠ ʩʦʜʝʡʩʪʚʠʝ ʚ ʥʘʧʠʩʘʥʠʠ ʜʠʩʩʝʨʪʘʮʠʠ. 

ʆʪ ʜʫʰʠ ʙʣʘʛʦʜʘʨʶ ʜʦʢʪʦʨʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ï ʃʶʙʦʚʴ ɺʘʩʠʣʴʝʚʥʫ ʄʘʩʣʠʝʥʢʦ 

ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪʳ ʩ ʢʦʣʣʝʢʮʠʝʡ ʰʪʘʤʤʦʚ-

ʘʥʪʘʛʦʥʠʩʪʦʚ ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʤʝʪʦʜʘ ʌʅʎ ɺʅʀʀʄʂ. ʉʦʪʨʫʜʥʠʢʘʤ ʣʘʙʦʨʘʪʦʨʠʠ 

ʙʠʦʤʝʪʦʜʘ ʌʅʎ ɺʅʀʀʄʂ ï ɸ.ʍ. ɺʦʨʦʥʢʦʚʦʡ ʠ ʄ.ɸ. ɹʨʝʯʢʦ ʟʘ ʧʦʤʦʱʴ ʚ 

ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʢʦʣʣʝʢʮʠʠ ʰʪʘʤʤʦʚ-ʘʥʪʘʛʦʥʠʩʪʦʚ. 

ɺʳʨʘʞʘʶ ʠʩʢʨʝʥʥʶʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʠ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʘʤ ʌʀʎ 

ɹʠʦʪʝʭʥʦʣʦʛʠʷ ʈɸʅ ï ʢ.ʙ.ʥ. ʉ.ɺ. ɺʠʥʦʛʨʘʜʦʚʦʡ, ɽ.ɺ. ʇʦʨʦʪʠʢʦʚʦʡ ʠ ɼ.ɸ. ʐʚʝʮ ʟʘ 

ʦʙʫʯʝʥʠʝ ʤʝʪʦʜʘʤ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ 

ʧʦʤʦʱʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʛʨʠʙʦʚ Alternaria. ʊʘʢʞʝ ʷ 

ʢʨʘʡʥʝ ʧʨʠʟʥʘʪʝʣʴʥʘ ʩʚʦʠʤ ʢʦʣʣʝʛʘʤ ï ʩʦʪʨʫʜʥʠʢʘʤ ʣʘʙʦʨʘʪʦʨʠʠ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʬʠʪʦʧʘʪʦʛʝʥʦʚ ʠ ʬʠʪʦʬʘʛʦʚ: ʉʘʚʯʫʢ ʅʘʜʝʞʜʝ 

ɺʘʩʠʣʴʝʚʥʝ ʟʘ ʧʦʤʦʱʴ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʨʘʙʦʪʳ, ʆʨʣʦʚʫ ʆʣʝʛʫ ɺʘʣʝʨʴʝʚʠʯʫ ʟʘ 

ʧʦʤʦʱʴ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ.  
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ɻʃɸɺɸ 1. ɸʃʔʊɽʈʅɸʈʀʆɿʓ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʈɸʉʊɽʅʀʁ: 

ɺʀɼʓ ɺʆɿɹʋɼʀʊɽʃɽʁ, ɺʈɽɼʆʅʆʉʅʆʉʊʔ, ʄɽʊʆɼʓ 

ʀɼɽʅʊʀʌʀʂɸʎʀʀ ʀ ʂʆʅʊʈʆʃʗ (ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ) 

 

1.1 ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʚʦʟʙʫʜʠʪʝʣʝʡ ʘʣʴʪʝʨʥʘʨʠʦʟʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʠ ʠʭ ʚʨʝʜʦʥʦʩʥʦʩʪʴ 

 

ɺʠʥʦʛʨʘʜ ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʧʦʨʘʞʘʝʤʳʭ ʩʝʣʴʭʦʟʢʫʣʴʪʫʨ ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʘʛʨʦʪʝʭʥʠʢʠ, ʩʣʦʞʥʦʩʪʠ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʦʪ ʧʘʪʦʛʝʥʦʚ. 

ɼʣʷ ʤʠʨʦʚʦʛʦ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ, ʪʘʢʞʝ, ʢʘʢ ʠ ʜʣʷ ʨʝʛʠʦʥʘ ɿʘʧʘʜʥʦʛʦ 

ʇʨʝʜʢʘʚʢʘʟʴʷ ʥʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʚʠʥʦʛʨʘʜʘ ʷʚʣʷʶʪʩʷ: ʦʠʜʠʫʤ (ʪʝʣʝʦʤʦʨʬʘ Uncinula necator (Schwein.) Burrill , 1892, 

ʘʥʘʤʦʨʬʘ Oidium tuckeri Berk, 1847), ʤʠʣʜʴʶ (Plasmopara viticola (Berk. & 

M.A. Curtis) Berl. & De Toni, 1888), ʩʝʨʘʷ ʛʥʠʣʴ (Botrytis cinerea Pers., 1794), ʯʝʨʥʘʷ 

ʧʷʪʥʠʩʪʦʩʪʴ (Phomopsis viticola (Sacc.) Sacc., 1915), ʘʥʪʨʘʢʥʦʟ (ʪʝʣʝʦʤʦʨʬʘ Elsinoe 

ampelina (de Bary) Shear, 1929, ʘʥʘʤʦʨʬʘ Gloeosporium ampelophagum (Pass.) Sacc., 

1878), ʯʝʨʥʘʷ ʛʥʠʣʴ (Guignardia bidwellii (Ellis) Viala & Ravaz, 1892), ʢʨʘʩʥʫʭʘ 

(Pseudopeziza tracheiphila M¿ll .-Thurg., 1903) [ʇʘʪ.  ̄2472337 ʈʦʩ. ʌʝʜʝʨʘʮʠʷ; 

ʖʨʯʝʥʢʦ ɽ.ɻ. ʠ ʜʨ., 2010, 2011ʙ]. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʙʦʣʝʟʥʠ ʧʦʨʘʞʘʶʪ ʢʘʢ ʣʠʩʪʴʷ, 

ʪʘʢ ʠ ʛʝʥʝʨʘʪʠʚʥʳʝ ʦʨʛʘʥʳ ʚʠʥʦʛʨʘʜʘ. 

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ 

ʫʩʠʣʝʥʠʶ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʠʟʚʝʩʪʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺʦʟʨʘʩʪʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʧʦʣʫʧʘʨʘʟʠʪʥʳʭ ʛʨʠʙʦʚ (ʛʝʤʠʙʠʦʪʨʦʬʦʚ), ʢʦʪʦʨʳʝ ʩʠʣʴʥʝʝ ʧʦʨʘʞʘʶʪ 

ʧʦʜʚʝʨʞʝʥʥʳʝ ʩʪʨʝʩʩʫ ʨʘʩʪʝʥʠʷ [ʖʨʯʝʥʢʦ ɽ.ɻ. ʠ ʜʨ., 2011ʘ]. 

ɼʦʩʪʘʪʦʯʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʟʘʨʘʞʝʥʠʠ ʧʘʪʦʛʝʥʘʤʠ ʚʠʥʦʛʨʘʜʥʳʭ ʨʘʩʪʝʥʠʡ 

ʤʦʛʫʪ ʠʛʨʘʪʴ ʠʭ ʚʦʟʨʘʩʪ ʠ ʩʪʝʧʝʥʴ ʦʩʣʘʙʣʝʥʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʦʙʣʠʛʘʪʥʳʝ ʧʘʨʘʟʠʪʳ 

(ʙʠʦʪʨʦʬʳ) ï ʦʠʜʠʫʤ ʠ ʤʠʣʜʴʶ ï ʧʨʝʜʧʦʯʠʪʘʶʪ ʤʦʣʦʜʳʝ, ʢʨʝʧʢʠʝ ʨʘʩʪʝʥʠʷ ʩ 

ʘʢʪʠʚʥʳʤ ʤʝʪʘʙʦʣʠʟʤʦʤ, ʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʦʣʫʧʘʨʘʟʠʪʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʯʘʱʝ 
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ʧʨʦʷʚʣʷʶʪ ʩʚʦʠ ʧʘʪʦʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʠ ʚʩʪʨʝʯʝ ʩ ʦʩʣʘʙʣʝʥʥʳʤ ʨʘʩʪʝʥʠʝʤ-

ʭʦʟʷʠʥʦʤ [ʖʨʯʝʥʢʦ ɽ.ɻ. ʠ ʜʨ., 2010]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʘʣʴʪʝʨʥʘʨʠʦʠʜʥʳʭ ʚʠʜʦʚ ʩʯʠʪʘʶʪʩʷ ʢʦʩʤʦʧʦʣʠʪʥʳʤʠ, ʤʦʛʫʪ 

ʟʘʥʠʤʘʪʴ ʨʘʟʣʠʯʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʥʠʰʠ ʠ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʘʧʨʦʪʨʦʬʦʚ, 

ʵʥʜʦʬʠʪʦʚ ʠ ʧʘʪʦʛʝʥʦʚ. ʉʘʧʨʦʪʨʦʬʥʳʝ ʚʠʜʳ ʦʙʳʯʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʦʯʚʝ ʠʣʠ ʥʘ 

ʨʘʟʣʘʛʘʶʱʠʭʩʷ ʪʢʘʥʷʭ ʨʘʩʪʝʥʠʡ ʠ ʧʦʣʫʯʘʶʪ ʵʥʝʨʛʠʶ ʚ ʨʝʟʫʣʴʪʘʪʝ ʮʝʣʣʶʣʘʟʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. Alternaria spp. ʪʘʢʞʝ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ ʢʘʢ ʧʦʩʣʝʫʙʦʨʦʯʥʳʝ ʧʘʪʦʛʝʥʳ. 

ɸʣʴʪʝʨʥʘʨʠʦʟ ʧʦʨʘʞʘʝʪ ʚʩʝ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ: ʣʠʩʪʴʷ, ʩʪʝʙʣʠ, ʢʣʫʙʥʠ, ʧʣʦʜʳ ʠ 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʚʨʝʜʦʥʦʩʥʦʩʪʴʶ [ɹʫʨʦʚʠʥʩʢʘʷ ʄ.ɺ., 2017]. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʟʘʨʫʙʝʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʘʚʪʦʨʳ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʘʪʦʛʝʥʳ ʷʚʣʷʶʪʩʷ ʥʝʢʨʦʪʨʦʬʘʤʠ, 

ʪ.ʝ. ʧʠʪʘʶʪʩʷ ʧʦʛʠʙʰʠʤʠ ʢʣʝʪʢʘʤʠ ʨʘʩʪʝʥʠʷ-ʭʦʟʷʠʥʘ [MacKinnon S. L. et.al., 1999; 

Production of a host-specific toxin..., 1998; Manual de poscosecha de frutasé, 2019]. 

ʈʦʜ Alternaria, ʦʪʥʦʩʠʤʳʡ ʨʘʥʝʝ ʢ ʥʝʩʦʚʝʨʰʝʥʥʳʤ ʛʨʠʙʘʤ (ʧʦʨ. Hyphomycetes, ʩʝʤ. 

Dematiaceae), ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʦʡ ʩʯʠʪʘʶʪ 

ʘʥʘʤʦʨʬʦʡ ʩʫʤʯʘʪʳʭ ʛʨʠʙʦʚ ʩʝʤʝʡʩʪʚʘ Pleosporaceae ʧʦʨʷʜʢʘ Pleosporales 

ʧʦʜʢʣʘʩʩʘ Pleosporomycetidae ʢʣʘʩʩʘ Dothideomycetes [Ainsworth and Bisbỳ s 

Dictionary..., 2008]. ʋ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ Alternaria ʠʟʚʝʩʪʥʘ ʪʝʣʝʦʤʦʨʬʘ (ʧʦʣʦʚʘʷ 

ʩʪʘʜʠʷ) ʠʟ ʨʦʜʘ Lewia, ʦʜʥʘʢʦ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ ʝʸ ʫʪʨʘʪʠʣʦ 

[ɻʘʥʥʠʙʘʣ ʌ.ɹ., 2011ʙ]. 

ʆʙʱʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʘʣʴʪʝʨʥʘʨʠʦʟʦʚ ʷʚʣʷʶʪʩʷ ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʧʦʨʘʞʝʥʠʷ ʥʘ 

ʣʠʩʪʴʷʭ, ʚ ʚʠʜʝ ʢʨʫʧʥʳʭ ʙʫʨʳʭ ʠʣʠ ʯʝʨʥʳʭ ʧʷʪʝʥ ʩ ʭʘʨʘʢʪʝʨʥʦʡ ʢʦʥʮʝʥʪʨʠʯʝʩʢʦʡ 

ʟʦʥʘʣʴʥʦʩʪʴʶ, ʯʘʩʪʦ ʦʢʨʫʞʝʥʥrʭ ʞʝʣʪʦʡ ʭʣʦʨʦʪʠʯʝʩʢʦʡ ʪʢʘʥʴʶ. ʕʪʘ ʟʦʥʘ 

ʩʦʟʜʘʝʪʩʷ ʜʠʬʬʫʟʠʝʡ ʛʨʠʙʥr ʭ ʪʦʢʩʠʥʦʚ [Saharan G.S. et.al., 2016]. ɺʠʜʳ Alternaria 

ʚ ʦʩʥʦʚʥʦʤ ʦʧʠʩʳʚʘʶʪʩʷ ʢʘʢ ʚʥʝʢʦʨʥʝʚʳʝ ʧʘʪʦʛʝʥʳ, ʥʦ ʤʦʛʫʪ ʟʘʨʘʞʘʪʴ ʢʣʫʙʥʠ 

ʨʘʩʪʝʥʠʡ. ʇʦʨʘʞʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʚʩʝ ʝʱʝ ʠʤʝʶʪ ʧʨʘʚʠʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ 

ʢʦʨʥʠ ʠ ʩʦʩʫʜʳ ʠ ʧʨʦʜʦʣʞʘʶʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʛʣʦʱʝʥʠʝ ʚʦʜʳ ʠʣʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʇʦ ʜʘʥʥʳʤ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ, ʛʨʠʙ 

ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ Oprea ʤʝʞʜʫ 18-34 ÁC, ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʚʳʰʝ 72,4 % [ʇʦʧʫʰʦʡ, 1989; Resistance of some apricot varieties..., 

1986]. ɺʧʝʨʚʳʝ ʩʠʤʧʪʦʤʳ ʘʣʴʪʝʨʥʘʨʠʦʟʘ ʥʘ ʚʠʥʦʛʨʘʜʝ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ ʙʳʣʠ 
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ʦʧʠʩʘʥʳ ɽ.ɻ. ʖʨʯʝʥʢʦ ʚ 2006 ʛʦʜʫ [ʖʨʯʝʥʢʦ ɽ.ɻ. ʠ ʜʨ., 2011ʙ; ʇʝʨʩʧʝʢʪʠʚʥʳʡ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʛʨʦʧʨʠʝʤé, 2018]. ʅʘ ʥʠʭ ʚʦʟʙʫʜʠʪʝʣʴ ʬʠʢʩʠʨʦʚʘʣʩʷ ʢʘʢ 

ʬʘʢʫʣʴʪʘʪʠʚʥʳʡ ʧʘʨʘʟʠʪ, ʧʦʨʘʞʘʶʱʠʡ ʤʦʣʦʜʳʝ ʣʠʩʪʴʷ ʠ ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʚ ʬʦʨʤʝ 

ʵʧʠʬʠʪʦʪʠʠ. ʀʥʬʝʢʮʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʥʘ ʣʠʩʪʴʷʭ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʢʦʥʮʝʥʪʨʠʯʝʩʢʫʶ ʟʦʥʘʣʴʥʦʩʪʴ. ʇʦʨʘʞʝʥʠʷ ʦʢʨʫʞʘʶʪ ʭʣʦʨʦʪʠʯʥʳʝ 

ʧʷʪʥʘ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ ʠʥʬʠʮʠʨʦʚʘʥʠʠ ʥʝʢʨʦʪʨʦʬʥʳʤʠ 

ʧʘʨʘʟʠʪʘʤʠ [ʆʮʝʥʢʘ ʛʠʙʨʠʜʥʳʭ ʬʦʨʤ ʚʠʥʦʛʨʘʜʘé, 2019].  

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʠʟʚʝʩʪʥʦ ʦ ʯʫʪʴ ʤʝʥʝʝ 300 ʚʠʜʘʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʦʜʫ 

Alternaria. ʀʟ ʥʠʭ ʦʢʦʣʦ 10 ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʤʠ ʥʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨʘʭ ʚ ʈʦʩʩʠʠ [ʅʦʚʦʝ ʚ ʩʠʩʪʝʤʘʪʠʢʝé, 2003ʘ; 

ɻʘʥʥʠʙʘʣ ʌ.ɹ., 2011ʘ]. 

ɺʦʟʨʘʩʪʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʘʣʴʪʝʨʥʘʨʠʦʟʦʚ ʜʣʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʅʠʞʝ ʧʝʨʝʯʠʩʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ 

ʘʣʴʪʝʨʥʘʨʠʦʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʫʱʝʨʙ ʦʪ ʢʦʪʦʨʳʭ 

ʩʪʘʥʦʚʠʪʩʷ ʩʝʨʴʝʟʥʳʤ. 

ɺʠʜ Alternaria alternata ʧʦʨʘʞʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ. ɺʥʫʪʨʠ ʚʠʜʘ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʧʘʪʦʪʠʧʦʚ, ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʭʦʟʷʠʥ-

ʩʝʣʝʢʪʠʚʥʳʝ ʪʦʢʩʠʥʳ. ʄʠʢʦʣʦʛʠ ʠ ʬʠʪʦʧʘʪʦʣʦʛʠ ʨʘʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʷʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʘʢʩʦʥʦʤʠʠ ʵʪʠʭ ʧʘʪʦʛʝʥʦʚ. ʆʜʥʦʟʥʘʯʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ A. alternata ʚʩʝʛʜʘ ʙʳʣʘ ʪʨʫʜʥʦʡ, ʠ ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʥʝʢʦʪʦʨʳʝ 

ʘʚʪʦʨʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚʩʝ ʚʠʜʳ Alternaria, ʧʘʪʦʛʝʥʥʳʝ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʥʘ 

ʩʘʤʦʤ ʜʝʣʝ ʷʚʣʷʶʪʩʷ A. alternata, ʠ ʜʘʣʝʝ ʧʨʝʜʣʦʞʠʣʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʠʭ ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ, ʠʩʧʦʣʴʟʫʷ ʪʝʨʤʠʥ çʧʘʪʦʪʠʧè, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʭ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʢ 

ʭʦʟʷʠʥʫ. ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʉʠʤʤʦʥʩʘ (1999) ʢʘʞʜʳʡ ʧʘʪʦʛʝʥ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʧʘʪʦʛʝʥʘ ʢʣʫʙʥʠʢʠ) ʷʚʣʷʝʪʩʷ ʤʦʨʬʦʩʧʝʮʠʬʠʯʝʩʢʠʤ ʚʠʜʦʤ, ʠʤʝʶʱʠʤ ʩʫʙʩʪʨʘʪʥʫʶ 

ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʠ ʦʪʣʠʯʠʤʳʤ ʦʪ A. alternata ʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʦʩʥʦʚʝ ʨʘʟʤʝʨʘ 

ʢʦʥʠʜʠʡ ʠ ʧʘʪʪʝʨʥʦʚ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʷ: A. mali Roberts ʥʘ ʷʙʣʦʥʝ, A. gaisen Nagano 

ex Bokura ʥʘ ʷʧʦʥʩʢʦʡ ʛʨʫʰʝ, A. toxicogenica E.G. Simmons ʥʘ ʤʘʥʜʘʨʠʥʝ, 

A. limoniasperae E.G. Simmons ʥʘ ʛʨʫʙʦʢʦʞʠʩʪʦʤ ʣʠʤʦʥʝ, A. arborescens 
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E.G. Simmons ʥʘ ʪʦʤʘʪʝ ʠ A. longipes (Ellis & Everh.) E.W. Mason ʥʘ ʪʘʙʘʢʝ 

[Simmons E.G., 1999]. ʅʘʧʨʦʪʠʚ, ʥʝʢʦʪʦʨʳʝ ʷʧʦʥʩʢʠʝ ʬʠʪʦʧʘʪʦʣʦʛʠ, ʚʳʩʪʫʧʘʶʱʠʝ 

ʟʘ ʢʦʥʮʝʧʮʠʶ ʧʘʪʦʪʠʧʘ, ʩʯʠʪʘʶʪ, ʯʪʦ Alternaria, ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʩʝʣʝʢʪʠʚʥʳʝ ʧʦ 

ʭʦʟʷʠʥʫ ʪʦʢʩʠʥʳ, ʷʚʣʷʶʪʩʷ ʚʥʫʪʨʠʚʠʜʦʚʳʤʠ ʚʘʨʠʘʮʠʷʤʠ A. alternata, ʧʦʩʢʦʣʴʢʫ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʦʥʠ ʧʦʯʪʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ [Nishimura S. et.al., 1980, 

1983] ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʥʠ 

ʥʝʦʪʣʠʯʠʤʳ ʦʪ A. alternata [Andrew M. et.al., 2009; Kusaba M. et.al., 1994, 1995, 

1997; Citrus Black Rot..., 2005; Comparison of Alternaria spp...., 2012]. ʆʜʥʘʢʦ 

A. arborescens, A. gaisen ʠ A. longipes ʨʘʩʧʦʟʥʘʶʪʩʷ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʪʘʢʩʦʥʳ [Discrete 

lineages within Alternaria alternata..., 2015; Molecular systematics of citrus-

associated..., 2004; Andersen et.al., 2001; Contrasting species boundaries..., 2018; 

Roberts et.al., 2000]. 

ʏʝʨʥʘʷ ʧʷʪʥʠʩʪʦʩʪʴ ʣʠʩʪʴʝʚ ʟʝʤʣʷʥʠʢʠ (Fragaria ananassa Duchesne ex 

Rozier), ʚʳʟʚʘʥʥʘʷ ʧʘʪʦʪʠʧʦʤ A. alternata, ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʝʤ, ʦʙʥʘʨʫʞʝʥʥʳʤ ʧʦʢʘ ʪʦʣʴʢʦ ʚ ʗʧʦʥʠʠ, ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ, ʂʦʨʝʝ ʠ 

ʀʪʘʣʠʠ [Characteristics of Alternaria alternata..., 1997]. ʊʠʧʠʯʥʳʝ ʧʦʨʘʞʝʥʠʷ ʥʘ 

ʣʠʩʪʴʷʭ, ʚʳʟʚʘʥʥʳʝ ʙʦʣʝʟʥʴʶ, ʠʤʝʶʪ ʢʨʫʛʣʫʶ ʬʦʨʤʫ, ʠʥʦʛʜʘ ʥʝʧʨʘʚʠʣʴʥʫʶ, 

ʜʠʘʤʝʪʨʦʤ 3-5 ʤʤ, ʢʨʘʩʥʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ, ʠʥʦʛʜʘ ʩ ʞʝʣʪʦʚʘʪʳʤ ʦʨʝʦʣʦʤ. 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʟʙʫʜʠʪʝʣʝʤ ʷʚʣʷʝʪʩʷ Alternaria alternata (Fr.) Keissl., 

ʧʨʦʜʫʮʠʨʫʶʱʠʡ ʩʝʣʝʢʪʠʚʥʳʡ ʢ ʭʦʟʷʠʥʫ ʪʦʢʩʠʥ (HST), AF-ʪʦʢʩʠʥ. ɹʳʣʘ 

ʧʝʨʝʩʤʦʪʨʝʥʘ ʪʘʢʩʦʥʦʤʠʷ ʟʝʤʣʷʥʠʯʥʦʛʦ ʧʘʪʦʪʠʧʘ Alternaria alternata. 

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʠʟʦʣʷʪʳ ʙʳʣʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ A. gaisen, 

ʜʣʷ ʚʦʟʙʫʜʠʪʝʣʷ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʥʦʚʦʝ ʥʘʟʚʘʥʠʝ ï Alternaria gaisen 

f. sp. fragariae. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʬʝʨʝʥʩʥʳʭ ʠʟʦʣʷʪʦʚ 

ʠʜʝʥʪʠʯʥʳ ʪʘʢʦʚʳʤ ʫ A. gaisen, ʘ ʥʝ ʫ A. alternata. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʩʪʨʦʝʥʠʷ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʜʨʝʚʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʥʘʙʦʨʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ITS, gapdh, rpb2, tef1, Alt a1 ʠ endoPG, ʦʙʘ ʧʘʪʦʪʠʧʘ ʦʪʥʦʩʷʪʩʷ 

ʢ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʚʠʜʫ ï A. gaisen. ɸʚʪʦʨʳ ʧʦʚʪʦʨʥʦ ʦʧʠʩʘʣʠ ʛʨʠʙ ʢʘʢ A. gaisen 

Nagano ex Bokura ʠ ʧʨʝʜʣʦʞʠʣʠ ʜʚʝ ʩʧʝʮʠʘʣʴʥʳʝ ʬʦʨʤʳ ʚʠʜʘ: A. gaisen f. sp. 
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fragariae, ʧʨʦʜʫʮʠʨʫʶʱʠʝ AF-ʪʦʢʩʠʥ, ʠ f. sp. pyri, ʧʨʦʜʫʮʠʨʫʶʱʠʝ AK-ʪʦʢʩʠʥ 

[Nishikawa J. et.al., 2019]. 

ɻʨʠʙʳ ʨʦʜʘ Alternaria ʥʘ ʷʙʣʦʥʝ ʚʳʟʳʚʘʶʪ ʧʷʪʥʠʩʪʦʩʪʴ ʣʠʩʪʴʝʚ, 

ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʛʥʠʣʴ ʧʣʦʜʦʚ ʠ ʛʥʠʣʴ ʩʝʨʜʮʝʚʠʥʳ ʧʣʦʜʦʚ [ɸʩʪʘʧʯʫʢ ʀ.ʃ. ʠ ʜʨ., 

2021; ɻʘʥʥʠʙʘʣ ʌ.ɹ. ʠ ʜʨ., 2008; ʗʢʫʙʘ ɻ.ɺ., 2013]. ʅʘ ʣʠʩʪʴʷʭ ʟʘʙʦʣʝʚʘʥʠʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʫʨʝr ʧʷʪʥʘ. ʆʥʠ ʤʦʛʫʪ ʦʙʲʝʜʠʥʷʪʴʩʷ ʠ ʧʦʢʨʳʚʘʪʴ ʚʩʶ 

ʣʠʩʪʦʚʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʧʦʞʝʣʪʝʥʠʶ ʠ ʦʧʘʜʘʥʠʶ, ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʫʨʦʞʘʷ. ɺʦʟʙʫʜʠʪʝʣʠ ʛʥʠʣʠ ʧʣʦʜʦʚ ʤʦʛʫʪ 

ʚʳʜʝʣʷʪʴ ʚ ʪʢʘʥʠ ʪʦʢʩʠʯʥʳʝ ʜʣʷ ʯʝʣʦʚʝʢʘ ʚʪʦʨʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪ.r ʀʟʚʝʩʪʥʳ ʩʣʫʯʘʠ 

ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʷʙʣʦʯʥʦʤ ʩʦʢʝ ʘʣʴʪʝʨʥʘʨʠʦʣʘ ʠ ʤʦʥʦʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ 

ʘʣʴʪʝʨʥʘʨʠʦʣʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʘʪʦʛʝʥʦʚ ʷʙʣʦʥʠ ʚ ʣʠʪʝʨʘʪʫʨʝ ʫʧʦʤʠʥʘʝʪʩʷ ʥʝ ʤʝʥʝʝ 

ʜʝʚʷʪʠ ʚʠʜʦʚ Alternaria. ɼʚʘ ʥʘʟʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʯʘʱʝ ʜʨʫʛʠʭ ï A. mali Roberts, 

ʠʤʝʥʫʝʤʳʡ ʪʘʢʞʝ çʷʙʣʦʥʝʚʳʡ ʧʘʪʦʪʠʧ A. alternataè. ɺʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ 

ʥʝʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʦʣʫʩʘʧʨʦʪʨʦʬʥʳʝ ʚʠʜʳ Alternaria ʠʟ ʪʨʝʭ ʚʠʜʦʚʳʭ ʛʨʫʧʧ: 

çA. arborescensè, çA. infectoriaè ʠ çA. tenuissimaè [ɻʘʥʥʠʙʘʣ ʌ.ɹ. ʠ ʜʨ., 2008; 

ʗʢʫʙʘ ɻ.ɺ. ʠ ʜʨ., 2010, 2019]. 

ʃʠʩʪʦʚʘʷ ʧʷʪʥʠʩʪʦʩʪʴ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʚʳʟʚʘʥʥʘʷ ʛʨʠʙʘʤʠ Alternaria, ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʢʨʘʡʥʝ ʚʨʝʜʦʥʦʩʥʘ. ɺ ʈʦʩʩʠʠ ʘʣʴʪʝʨʥʘʨʠʦʟʳ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 

ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʶʛʝ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ [ɻʘʥʥʠʙʘʣ ʌ.ɹ. ʠ ʜʨ., 

2010; ɻʘʥʥʠʙʘʣ ʌ.ɹ., 2011ʘ; ʃyʚʢʠʥʘ ʃ.ʄ., 1984]. ʉʠʤʧʪʦʤʳ ʙʦʣʝʟʥʠ ʚ ʚʠʜʝ 

ʥʝʙʦʣʴʰʠʭ, ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ, ʪʝʤʥʳʭ ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʧʷʪʝʥ ʧʦʷʚʣʷʶʪʩʷ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʥʠʞʥʠʭ ʣʠʩʪʴʷʭ, ʟʘʪʝʤ ʧʷʪʥʘ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ 

ʩʪʝʙʝʣʴ, ʯʝʨʝʰʢʠ ʣʠʩʪʘ, ʧʨʠʮʚʝʪʥʠʢʠ ʠ ʩʦʮʚʝʪʠʷ. ʇʨʠ ʪʷʞʝʣʳʭ ʧʦʨʘʞʝʥʠʷʭ ʧʷʪʥʘ 

ʩʣʠʚʘʶʪʩʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʧʣʦʱʘʜʴ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʜʝʬʦʣʠʘʮʠʠ ʠ ʛʠʙʝʣʠ ʨʘʩʪʝʥʠʡ [Cho H.S. et.al., 2000]. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʙʦʣʝʟʥʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʤʦʞʝʪ ʩʦʢʨʘʪʠʪʴʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 80 %, 

ʧʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ ʂʠʪʘʷ ï ʥʘ 10-50%, ʠ ʜʦ 90% ʚ ʀʥʜʠʠ [Control of 

Alternaria leaf blight..., 2020]. ɺʳʭʦʜ ʤʘʩʣʘ ʤʦʞʝʪ ʩʦʢʨʘʪʠʪʴʩʷ ʜʦ 34%. ʇʝʨʚʳʡ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʧʘʪʦʛʝʥ ʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʝ ʙʳʣ ʥʘʟʚʘʥ ʢʘʢ Helminthosporium 

helianthi Hansf. (Hansford, 1943), ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʙʳʣ ʧʝʨʝʠʤʝʥʦʚʘʥ ʚ Alternaria 
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helianthi (Hansf.). ɺ ʤʠʨʝ ʠʟʚʝʩʪʥʦ ʝʱʝ ʚʦʩʝʤʴ ʚʠʜʦʚ Alternaria, ʚʳʟʳʚʘʶʱʠʭ 

ʧʷʪʥʠʩʪʦʩʪʴ ʣʠʩʪʴʝʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ: A. helianthicola [Biochemical characterization of 

isolates..., 2016], A. tenuissima [Leaf blight of sunflower..., 2019], A. helianthinficiens 

[Thomma B.P.H.J., 2003; Simmons E.G., 1986], A. leucanthemi [Carson M.L. et.al., 

1987], A. longissima [Role of four Alternaria spp...., 1991], A. zinniae [Bhutta A.R. et.al., 

1997], A. alternata [Lagopodi A.L. t.al., 1998] ʠ A. protenta [Cho H.S. et.al., 2000; 

Occurrence of Alternaria leaf blight..., 2021]. 

ɻʨʫʰʘ, ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʚʳʨʘʱʠʚʘʝʪʩʷ 

ʚ ʙʦʣʝʝ ʯʝʤ 50 ʩʪʨʘʥʘʭ ɸʟʠʠ, ɸʚʩʪʨʘʣʠʠ, ɽʚʨʦʧʳ, ɸʤʝʨʠʢʠ ʠ ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʠ 

[Genotyping-by-sequencing of pear..., 2017; Genetic diversity and population structure..., 

2015; Liu P. et.al., 2018]. ɺʧʝʨʚʳʝ ʙʦʣʝʟʥʴ ʦʙʥʘʨʫʞʝʥʘ ʥʘ ʧʝʩʯʘʥʦʡ ʛʨʫʰʝ (Pyrus 

pyrifolia Nakai) ʚ ʗʧʦʥʠʠ ʚ 1933 ʛʦʜʫ. ʇʷʪʥʠʩʪʦʩʪʴ ʣʠʩʪʴʝʚ, ʚʳʟʳʚʘʝʤʘʷ ʛʨʠʙʦʤ 

Alternaria alternata, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʨʝʜʦʥʦʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʜʣʷ ʵʪʦʛʦ 

ʚʠʜʘ ʛʨʫʰʠ [Transcriptome analysis of Callery pear..., 2017; Diversification and 

independent domestication..., 2018]. ʆʩʥʦʚʥʳʤ ʩʠʤʧʪʦʤʦʤ ʥʘ ʣʠʩʪʴʷʭ ʷʚʣʷʝʪʩʷ 

ʧʦʷʚʣʝʥʠʝ ʪʦʯʝʯʥʳʭ ʢʨʫʛʣʳʭ ʯʝʨʥʳʭ ʧʷʪʝʥ ʧʦʩʣʝ ʧʝʨʚʠʯʥʦʛʦ ʟʘʨʘʞʝʥʠʷ. ʇʦ ʤʝʨʝ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʙʦʣʝʟʥʠ ʧʷʪʥʘ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʠ ʧʨʠʦʙʨʝʪʘʶʪ 

ʦʢʨʫʛʣʫʶ ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʫʶ ʬʦʨʤʫ. ʅʝʢʨʦʪʠʯʝʩʢʠʝ ʧʷʪʥʘ ʤʦʛʫʪ ʧʦʷʚʣʷʪʴʩʷ ʥʘ 

ʣʠʩʪʴʷʭ, ʧʣʦʜʘʭ ʠ ʧʦʙʝʛʘʭ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʥʥʝʡ ʜʝʬʦʣʠʘʮʠʠ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʣʦʜʦʚ. ʋ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʩʦʨʪʦʚ ʛʨʫʰʠ 

ʚʳʜʝʣʝʥʠʝ ʚ ʪʢʘʥʠ ʪʦʢʩʠʯʥʦʛʦ ʚʪʦʨʠʯʥʦʛʦ ʤʝʪʘʙʦʣʠʪʘ, ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʜʣʷ 

ʭʦʟʷʠʥʘ ʪʦʢʩʠʥʘ (AK-ʪʦʢʩʠʥʘ), ʧʨʠʚʦʜʠʪ ʢ ʥʝʢʨʦʟʫ ʠ ʨʘʥʥʝʤʫ ʦʧʘʜʘʥʠʶ ʣʠʩʪʴʝʚ. 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʧʘʪʦʛʝʥʥʳʤ ʚʠʜʦʤ ʜʣʷ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ ʷʚʣʷʝʪʩʷ A. gaisen 

[Physiological and transcriptional responses..., 2021; Screening of Pyrus pyrifolia 

genotypes..., 2020]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʚʠʜʘʤʠ ʥʘ ʧʘʩʣʝʥʦʚʳʭ 

ʢʫʣʴʪʫʨʘʭ ʷʚʣʷʶʪʩʷ A. solani ʠ A. tomatophila. ʋʯʝʥʳʝ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʩʠʤʧʪʦʤʳ 

ʙʦʣʝʟʥʠ ʥʘ ʣʠʩʪʴʷʭ ʢʘʨʪʦʬʝʣʷ ʠ ʪʦʤʘʪʘ, ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʠʟʦʣʷʪʳ A. solani 

ʧʦʢʘʟʘʣʠ ʦʜʠʥʘʢʦʚʫʶ ʘʛʨʝʩʩʠʚʥʦʩʪʴ ʢʘʢ ʫ ʪʦʤʘʪʘ, ʪʘʢ ʠ ʫ ʢʘʨʪʦʬʝʣʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʚʠʜ A. tomatophila ʙʳʣ ʦʯʝʥʴ ʘʛʨʝʩʩʠʚʥʳʤ ʫ ʪʦʤʘʪʦʚ, ʥʦ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʫ 
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ʢʘʨʪʦʬʝʣʷ [ɻʘʥʥʠʙʘʣ ʌ.ɹ. ʠ ʜʨ., 2013]. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʢʫʣʴʪʫʨʘʣʥɹʳʭ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʷʭ, Simmons E.G. [1992] ʥʘʟʚʘʣ ʚʠʜ Alternaria tomatophila 

çʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚʦʟʙʫʜʠʪʝʣʝʤ ʨʘʥʥʝʛʦ ʬʠʪʦʬʪʦʨʦʟʘ ʪʦʤʘʪʘè. A. solani 

ʠ A. tomatophila ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʦʯʝʥʴ ʧʦʭʦʞʠ. ʀʟʤʝʨʝʥʠʝ ʨʘʟʤʝʨʘ ʢʦʥʠʜʠʡ ʠ 

ʜʣʠʥʳ ʢʣʶʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ ʧʦʢʘʟʘʣʦ, ʯʪʦ A. tomatophila, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʦʨʦʯʝ 

ʠ ʠʤʝʝʪ ʙʦʣʝʝ ʪʦʥʢʦʝ ʪʝʣʦ ʩ ʙʦʣʝʝ ʜʣʠʥʥʳʤ ʢʣʶʚʦʤ, ʯʝʤ A. solani. ʆʜʥʘʢʦ ʠʟ-ʟʘ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʚʠʜʘ ʥʝ ʫʜʘʣʦʩʴ ʩʜʝʣʘʪʴ ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʚʳʚʦʜʦʚ. 

ʉʦʚʩʝʤ ʥʝʜʘʚʥʦ Woudenberg J.H.C. ʩ ʩʦʘʚʪ. [2013] ʩʛʨʫʧʧʠʨʦʚʘʣʠ ʥʝʩʢʦʣʴʢʦ 

ʢʨʫʧʥʦʩʧʦʨʦʚʳʭ ʠʟʦʣʷʪʦʚ Alternaria, ʚ ʪʦʤ ʯʠʩʣʝ ʧʘʪʦʛʝʥʥʳʭ ʜʣʷ ʨʘʩʪʝʥʠʡ ʠʟ 

ʩʝʤʝʡʩʪʚʘ Solanaceae, Cucurbitaceae ʠ Scrophulariaceae ʚ ʥʦʚʳʡ ʚʠʜ, ʦʙʦʟʥʘʯʝʥʥʳʡ 

A. lineariae [Alternaria redefined, 2013]. ʂʨʫʧʥʦʩʧʦʨʦʚʳʝ ʚʠʜʳ ʦʪʣʠʯʘʣʠʩʴ ʦʪ 

ʤʝʣʢʦʩʧʦʨʦʚʳʭ, ʚʢʣʶʯʘʷ A. alternata ʠ A. arborescens (A. alternata f.sp. lycopersici), 

ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠʟ ʧʘʩʣʝʥʦʚʳʭ ʨʘʩʪʝʥʠʡ ʠ, ʢʘʢ ʩʦʦʙʱʘʣʦʩʴ, 

ʚʳʟʳʚʘʣʠ ʩʭʦʞʠʝ ʩ ʘʣʴʪʝʨʥʘʨʠʦʟʦʤ ʩʠʤʧʪʦʤʳ ʚ ʥʝʢʦʪʦʨʳʭ ʩʠʪʫʘʮʠʷʭ. ɼʨʫʛʠʝ 

ʤʝʣʢʦʩʧʦʨʦʚʳʝ ʚʠʜʳ A. tenuissima ʠ A. infectoria ʥʘ ʧʘʩʣʝʥʦʚʳʭ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ 

[ʆʨʠʥʘ ɸ.ʉ. ʠ ʜʨ., 2010]. 

ʉʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʛʨʠʙʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʘʨʪʦʬʝʣʷ ʨʘʥʥʷʷ ʧʷʪʥʠʩʪʦʩʪʴ, ʠʣʠ 

ʘʣʴʪʝʨʥʘʨʠʦʟ ʣʠʩʪʴʝʚ, ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʝʨʴʝʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʳʚʘʶʱʠʭ 

ʩʝʨʴʝʟʥʳʝ ʧʦʪʝʨʠ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ [Van der Waals J.E. et.al., 2001]. Alternaria 

solani ʩʯʠʪʘʝʪʩʷ ʦʩʥʦʚʥʳʤ ʚʦʟʙʫʜʠʪʝʣʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ 

A. alternata ʚʳʟʳʚʘʝʪ ʘʥʘʣʦʛʠʯʥʳʝ ʩʠʤʧʪʦʤʳ ʙʦʣʝʟʥʠ ʫ ʨʘʩʪʝʥʠʷ ʢʘʨʪʦʬʝʣʷ [First 

Report of Alternaria alternata..., 2011]. ʈʘʥʥʷʷ ʧʷʪʥʠʩʪʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʘʤʫʶ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʪʝʨʝ ʫʨʦʞʘʷ ʦʪ 5 ʜʦ 70% [Assessment of mycogenic..., 2022]. ɸʣʴʪʝʨʥʘʨʠʦʟ 

ʢʘʨʪʦʬʝʣʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʩʦʙʦ 

ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʇʨʠʙʘʡʢʘʣʴʝ, ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ 

ʠ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʜʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ 

ʥʦʚʳʤ, ʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʦʟʨʘʩʪʘʝʪ ʧʨʦʮʝʥʪ ʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. 

Alternaria alternata ʠ A. solani ʚʳʟʳʚʘʶʪ ʩʪʝʙʣʝʚʫʶ, ʧʣʦʜʦʚʫʶ ʛʥʠʣʴ ʠ 

ʧʷʪʥʠʩʪʦʩʪʴ ʣʠʩʪʴʝʚ ʪʦʤʘʪʘ (Solanum lycopersicum Mill.), ʙʦʣʝʟʥʴ ʧʨʦʛʨʝʩʩʠʨʫʝʪ ʠ 



19 

ʧʦʩʣʝ ʩʙʦʨʘ ʫʨʦʞʘʷ. ɺ ʥʝʢʦʪʦʨʳʭ ʟʘʨʫʙʝʞʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʙʦʣʝʟʥʴ ʠʤʝʥʫʝʪʩʷ 

ʨʘʥʥʠʤ ʬʠʪʦʬʪʦʨʦʟʦʤ, ʧʨʠʯʠʥʷʝʪ ʩʝʨʴʸʟʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʙʳʪʢʠ. ʇʦʪʝʨʠ 

ʫʨʦʞʘʷ ʪʦʤʘʪʦʚ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 78-90 % [ʆʨʠʥʘ ɸ.ʉ., 2011]. ʉʠʤʧʪʦʤʳ ʠʥʬʝʢʮʠʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʯʝʨʥʳʤʠ ʠʣʠ ʢʦʨʠʯʥʝʚʳʤʠ ʧʦʨʘʞʝʥʠʷʤʠ ʥʘ ʣʠʩʪʴʷʭ, 

ʧʨʠʚʦʜʷʱʠʤʠ ʢ ʜʝʬʦʣʠʘʮʠʠ [Thomma B.P.H.J., 2003]. ʂʦʥʠʜʠʠ A. solani 

ʦʙʨʘʟʦʚʳʚʘʶʪ ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʧʦʨʘʞʝʥʠʷ ʯʝʨʝʟ 2-3 ʜʥʷ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʠ ʯʝʨʝʟ 3-

5 ʜʥʝʡ ʚʦʩʧʨʦʠʟʚʦʜʷʪʩʷ ʥʦʚʳʝ. ʕʪʦ ʟʘʧʫʩʢʘʝʪ ʧʦʣʠʮʠʢʣʠʯʝʩʢʫʶ ʠʥʬʝʢʮʠʶ ʠ ʚʩʝ 

ʥʘʜʟʝʤʥʳʝ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ, ʚʢʣʶʯʘʷ ʣʠʩʪʴʷ, ʩʪʝʙʝʣʴ ʠ ʧʣʦʜʳ ʦʢʘʟʳʚʘʶʪʩʷ 

ʧʦʨʘʞʥyʥʳʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʙʫʜʫʯʠ ʥʝʢʨʦʪʨʦʬʥʳʤ ʛʨʠʙʦʤ, A. solani ʫʙʠʚʘʝʪ ʪʢʘʥʠ 

ʭʦʟʷʠʥʘ ʩ ʧʦʤʦʱʴʶ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʪʦʢʩʠʥʦʚ ʠ ʬʝʨʤʝʥʪʦʚ ʮʝʣʣʶʣʘʟʳ ʠ 

ʧʝʢʪʠʥʤʝʪʠʣʛʘʣʘʢʪʫʨʦʥʘʟʳ [Bio-genetic analysis of resistance..., 2020; Exogenous 

hexanoic acid..., 2022; Gonz§lez-Garc²a Y. et.al., 2021]. 

ɸʣʴʪʝʨʥʘʨʠʦʟ ʣʠʩʪʴʝʚ ʤʦʨʢʦʚʠ (Daucus carota subsp. sativus), ʚʳʟʳʚʘʝʤʳʡ 

ʥʝʢʨʦʪʨʦʬʥʳʤ ʛʨʠʙʦʤ Alternaria dauci, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʚʥʝʢʦʨʥʝʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɹʦʣʝʟʥʴ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʨʘʡʦʥʘʭ 

ʚʳʨʘʱʠʚʘʥʠʷ ʤʦʨʢʦʚʠ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʀʥʦʛʜʘ ʘʣʴʪʝʨʥʘʨʠʦʟ ʚʳʟʳʚʘʝʪ ʧʦʣʥʫʶ 

ʛʠʙʝʣʴ ʢʦʨʥʝʧʣʦʜʦʚ, ʘ ʚʳʧʘʜʳ ʩʝʤʝʥʥʠʢʦʚ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 40%. ɹʦʣʝʟʥʴ ʧʨʠʚʦʜʠʪ 

ʢ ʧʦʜʩʳʭʘʥʠʶ ʠ ʦʪʤʠʨʘʥʠʶ ʣʠʩʪʴʝʚ ʥʘ 70-80 %, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʩʥʠʞʘʝʪʩʷ ʫʨʦʞʘʡ 

ʢʦʨʥʝʧʣʦʜʦʚ ʥʘ 35-50 %, ʘ ʚʦ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ ʛʠʙʝʣʴ ʢʦʨʥʝʧʣʦʜʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 30-

60 %. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʨʫʛʘ ʭʦʟʷʝʚ A. dauci ʫʯʝʥʤrʠ ʠʟ ʌʨʘʥʮʠʠ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, 

ʯʪʦ ʧʘʪʦʛʝʥ ʤʦʞʝʪ ʧʦʨʘʞʘʪʴ ʥʝ ʪʦʣʴʢʦ ʤʦʨʢʦʚʴ, ʥʦ ʠ ʨʘʩʪʝʥʠʷ, ʥʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

ʩʝʤʝʡʩʪʚʫ Apiaceae. ɺʳʩʦʢʘ ̫ʩʪʝʧʝʥʴ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʘ 

ʜʣʷ ʤʦʨʢʦʚʠ, ʫʢʨʦʧʘ (Anethum graveolens), ʬʝʥʭʝʣʷ (Foeniculum vulgare), ʢʝʨʚʝʣʷ 

(Cerefolium sativum), ʢʦʨʠʘʥʜʨʘ (Coriandrum sativum). A. dauci ʤʦʞʝʪ ʧʦʨʘʞʘʪʴ 

ʯʝʨʝʰʢʦʚʳʡ (Apium graveolens) ʠ ʢʦʨʥʝʚʦʡ ʩʝʣʴʜʝʨʝʡ (Apium graveolens var. 

rapaceum), ʧʝʪʨʫʰʢʫ (Petroselinum crispum), ʧʘʩʪʝʨʥʘʢ (Pastinaca sativa), 

ʚʘʣʝʨʴʷʥʥʠʮʫ (Valerianella olitora), ʢʨʝʩʩ-ʩʘʣʘʪ (Nasturtium officinale), ʨʝʜʠʩ 

(Raphanus sativus) ʠ ʪʦʤʘʪʳ (Solanum lycopersicum) [Evaluating aggressiveness and 

host range..., 2012]. ɽʱʝ ʦʜʥʠʤ ʧʘʪʦʛʝʥʥʳʤ ʚʠʜʦʤ ʜʣʷ ʤʦʨʢʦʚʠ ʚʠʜʦʤ ʷʚʣʷʝʪʩʷ 

Alternaria radicina [ʉʦʢʦʣʦʚʘ ʃ.ʄ., 2010]. ʇʘʪʦʛʝʥ ʚʧʝʨʚʳʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ 1933 
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ʛ. ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʃʝʥʠʥʛʨʘʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʉʉʉʈ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʯʪʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʤʦʨʢʦʚʠ ʠ ʚʳʟʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ 

ʧʷʪʥʠʩʪʦʩʪʴ ʣʠʩʪʴʝʚ, ʥʦ ʠ ʯʝʨʥʫʶ ʛʥʠʣʴ ʢʦʨʥʝʧʣʦʜʦʚ ʧʨʠ ʭʨʘʥʝʥʠʠ. 

ʇʫʨʧʫʨʥʘʷ ʧʷʪʥʠʩʪʦʩʪʴ ʣʫʢʘ (Allium spp.), ʚʳʟʚʘʥʥʘʷ Alternaria porri, 

ʦʩʪʘʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʤʠʨʝ ʢʘʢ ʜʣʷ ʬʝʨʤʝʨʦʚ, ʪʘʢ ʠ ʜʣʷ ʥʘʫʯʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʩʠʣʴʥʦ ʧʦʚʨʝʞʜʘʝʪ ʧʦʩʝʚʳ ʠ ʨʝʟʢʦ ʩʥʠʞʘʝʪ 

ʫʨʦʞʘʡʥʦʩʪʴ. ʉʠʤʧʪʦʤʳ ʧʦʷʚʣʷʶʪʩʷ ʯʝʨʝʟ 1-4 ʜʥʷ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, ʠ ʥʘʯʠʥʘʝʪʩʷ 

ʛʥʠʝʥʠʝ ʣʫʢʦʚʠʮʳ, ʢʦʪʦʨʦʝ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʪʝʤʥʦ-ʢʨʘʩʥʦʚʘʪʦ-

ʬʠʦʣʝʪʦʚʳʝ, ʘ ʟʘʪʝʤ ʢʦʨʠʯʥʝʚʘʪʦ-ʯʝʨʥʳʝ ʧʦʨʘʞʝʥʠʷ. ʅʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ 

ʧʫʨʧʫʨʥʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʦʢʘʟʳʚʘʶʪ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʤʥʦʛʠʝ ʬʘʢʪʦʨʳ: ʩʝʟʦʥ, 

ʚʨʝʤʷ ʧʦʩʝʚʘ, ʚʣʘʞʥʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʘ, ʩʪʘʜʠʷ ʫʨʦʞʘʷ, ʛʘʙʠʪʫʩ ʨʘʩʪʝʥʠʡ 

[Overview of purple blotch disease..., 2020]. ɺ ʈʦʩʩʠʠ A. porri ʦʪʤʝʯʝʥ ʚ ʀʨʢʫʪʩʢʦʡ, 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʷʭ ʠ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ. ʇʦʪʝʨʠ ʫʨʦʞʘʷ ʣʫʢʦʚʠʮ ʠ ʩʝʤʷʥ ʚ ʀʥʜʠʠ 

ʠʟ-ʟʘ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪ ɹ96-97%. ʆʪʩʫʪʩʪʚʠʝ ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʩʦʭʨʘʥʝʥʠʷ ʧʘʪʦʛʝʥʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ ʠ ʚʳʟʳʚʘʝʪ 

ʵʧʠʬʠʪʦʪʠʠ [Prakasam V. et.al., 2012]. 

ɺʠʜʳ Alternaria ʧʦʨʘʞʘʶʪ ʨʘʩʪʝʥʠʷ ʠʟ ʩʝʤʝʡʩʪʚʘ Brassicaceae ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʚʩʝʤʝʩʪʥʦ, ʛʜʝ ʚʦʟʜʝʣʳʚʘʶʪ ʢʨʝʩʪʦʮʚʝʪʥʳʝ. ɸʣʴʪʝʨʥʘʨʠʦʟ ʧʦʨʘʞʘʝʪ ʣʠʩʪʴʷ ʠ 

ʜʨʫʛʠʝ ʥʘʜʟʝʤʥʳʝ ʦʨʛʘʥʳ ʨʘʩʪʝʥʠʡ. ʇʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʷ, ʫʭʫʜʰʝʥʠʝ 

ʧʦʩʝʚʥʳʭ ʢʘʯʝʩʪʚ ʩʝʤʷʥ, ʟʘʛʨʷʟʥʝʥʠʝ ʧʨʦʜʫʢʮʠʠ [ʥʘʧʨʠʤʝʨ, ʛʦʨʯʠʮʳ ʠ ʨʘʧʩʦʚʦʛʦ 

ʤʘʩʣʘ] ʤʠʢʦʪʦʢʩʠʥʘʤʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʚʩʪʨʝʯʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʘʪʦʛʝʥʥʳʭ 

ʚʠʜʦʚ: Alternaria brassicae, A. brassicicola, A. japonica. ʇʦʨʘʞʝʥʠʝ ʣʠʩʪʴʝʚ ʢʘʧʫʩʪʳ 

ʛʨʠʙʦʤ Alternaria brassicicola ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʦʪ 5 ʜʦ 30 %, ʯʪʦ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʣʥʦʤʫ ʠʭ ʦʪʤʠʨʘʥʠʶ [ɻʘʥʥʠʙʘʣ ʌ.ɹ. ʠ ʜʨ., 2009]. ɺ 1976-1977 ʛʦʜʘʭ ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʩʣʫʯʘʡ ʟʘʨʘʞʝʥʠʷ ʧʘʪʦʛʝʥʦʤ Alternaria 

brassicicola ʙʦʣʴʰʦʡ ʧʘʨʪʠʠ ʩʝʤʷʥ Brassica oleracea. ʇʦʚʝʨʭʥʦʩʪʴ ʧʦʨʘʞʝʥʥʳʭ 

ʩʝʤ̫ʥ ʙʳʣʘ ʟʘʛʨʷʟʥʝʥʘ ʩʧʦʨʘʤʠ ʠ ʤʠʮʝʣʠʝʤ A. brassicicola, ʠʥʬʝʢʮʠʷ ʪʘʢʞʝ 

ʥʘʭʦʜʠʣʘʩʴ ʚʥʫʪʨʠ ï ʚ ʩʝʤʝʥʥʦʡ ʦʙʦʣʦʯʢʝ ʠ ʪʢʘʥʷʭ ʵʤʙʨʠʦʥʘ. ʇʘʪʦʛʝʥ A. brassicae 

ʚ ʵʪʠ ʛʦʜ r ʚʩʪʨʝʯʘʣʩʷ ʨʝʞʝ. ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʢʦʥʪʘʤʠʥʘʮʠʷ ʛʨʠʙʘʤʠ ʙʳʩʪʨʦ 

ʩʥʠʞʘʝʪʩʷ ʧʦʩʣʝ 2 ʣʝʪ ʭʨʘʥʝʥʠʷ ʩʝʤʷʥ ʢʘʧʫʩʪʳ ʧʨʠ 10Áʉ, ʥʦ ʚʥʫʪʨʝʥʥʷʷ ʠʥʬʝʢʮʠʷ 
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ʩʦʭʨʘʥʷʝʪʩʷ ʜʦ 12 ʣʝʪ. ʉʝʤʝʥʘ, ʧʦʨʘʞʝʥʥʳʝ ʚʥʫʪʨʝʥʥʝʡ ʠʥʬʝʢʮʠʝʡ, ʩʪʘʥʦʚʷʪʩʷ 

ʤʝʣʢʠʤʠ ʠ ʩʤʦʨʱʝʥʥʳʤʠ. ʀʥʬʠʮʠʨʦʚʘʥʠʝ ʩʘʞʝʥʮʝʚ ʢʘʧʫʩʪʳ ʧʘʪʦʛʝʥʘʤʠ 

ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʴʰʝ ʠʟ-ʟʘ ʚʥʫʪʨʝʥʥʝʡ ʠʥʬʝʢʮʠʠ, ʯʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

[Maude R.B. et.al., 1980]. 

ɺʠʜ A. japonica ʷʚʣʷʝʪʩʷ ʧʘʪʦʛʝʥʦʤ ʨʘʩʪʝʥʠʡ ʠʟ ʨʦʜʦʚ Brassica, Mattiola ʠ 

Raphanus ʚ ʩʪʨʘʥʘʭ ʩʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ. ɻʨʠʙ ʤʦʞʝʪ ʚʩʪʨʝʯʘʪʴʩʷ ʠ ʥʘ ʨʘʩʪʝʥʠʷʭ 

ʠʟ ʜʨʫʛʠʭ ʩʝʤʝʡʩʪʚ, ʦʜʥʘʢʦ ʚʳʩʦʢʫʶ ʧʘʪʦʛʝʥʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪ ʧʨʠ ʟʘʨʘʞʝʥʠʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ Brassicaceae [ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ..., 2021; Nishikawa J. et.al., 2020]. ɺ ʈʦʩʩʠʠ ʦʥ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʥʘ 

ʨʝʜʠʩʝ, ʨʝʜʴʢʝ ʥʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ, ʚ ʮʝʥʪʨʝ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʠ 

ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ. ʈʝʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʢʘʧʫʩʪʝ ʠ ʣʝʚʢʦʝ [ɻʘʥʥʠʙʘʣ ʌ.ɹ. ʠ ʜʨ., 2009]. 

A. japonica ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʨʘʞʘʝʪ ʩʪʝʙʣʠ ʠ ʩʪʨʫʯʢʠ, ʨʝʞʝ ʣʠʩʪʴʷ, ʚʳʟʳʚʘʷ ʯʝʨʥʫʶ 

ʧʷʪʥʠʩʪʦʩʪʴ (ʘʣʴʪʝʨʥʘʨʠʦʟ). ɿʘʙʦʣʝʚʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ. 

ʀʥʦʛʜʘ ʛʨʠʙ ʚʳʟʳʚʘʝʪ ʧʦʚʨʝʞʜʝʥʠʝ ʢʦʨʥʝʧʣʦʜʦʚ ʚʦ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ [First Report 

of Alternaria raphani..., 2005]. 

A. cucumerina (Ell et Ev.) Elliot. ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʩʚʝʪʘ ʥʘ ʙʦʣʴʰʝʡ 

ʯʘʩʪʠ ʧʣʦʱʘʜʝʡ ʚʳʨʘʱʠʚʘʥʠʷ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʢ ʙʦʣʝʟʥʷʤ ʪʳʢʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ɸʣʴʪʝʨʥʘʨʠʦʟ ʣʠʩʪʴʝʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʫʨʦʞʘʷ ʜʦ 30% [Latin R., 1992]. 

ɻʨʠʙ ʦʙʥʘʨʫʞʠʚʘʣʩʷ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʈʦʩʩʠʠ ʥʘ Cucumis melo, Cucumis sativus 

ʠ Citrullus lanatus [ɽʛʦʨʦʚʘ ʃ.ʅ. ʠ ʜʨ., 1999]; ʦʜʥʘʢʦ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʦ ʥʝʤ ʥʝ 

ʩʦʦʙʱʘʣʦʩʴ. ɺ 2009 ʛʦʜʫ ɻʘʥʥʠʙʘʣ ʌ.ɹ. ʥʘʙʣʶʜʘʣ ʥʝʢʨʦʟ ʣʠʩʪʴʝʚ ʪʳʢʚʳ (Cucurbita 

maxima) ʚ ʯʘʩʪʥʳʭ ʩʘʜʘʭ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ. ʋʯʝʥʳʡ ʧʦʜʪʚʝʨʜʠʣ ʧʘʪʦʛʝʥʥʦʩʪʴ 

A. cucumerina ʜʣʷ ʣʠʩʪʴʝʚ Cucurbita moschata ʢʫʣʴʪʠʚʘʨʘ çɺʠʪʘʤʠʥʥʘʷè, 

ʚʳʨʘʱʝʥʥʦʡ ʚ ʛʦʨʰʢʘʭ ʚ ʪʝʧʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ [Gannibal Ph.B., 2011]. 

ɸʣʴʪʝʨʥʘʨʠʦʟʥʘʷ ʧʷʪʥʠʩʪʦʩʪʴ ʣʠʩʪʴʝʚ ʦʛʫʨʮʘ (Cucumis sativus L.), ʚʳʟʚʘʥʥʘʷ 

A. cucumerina (Ell et Ev.), ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣʘ ʦʩʥʦʚʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʦʛʫʨʮʦʚ 

ʚ ʂʠʪʘʝ [Transcriptome analysis of mechanismsé, 2020]. ɺ ʪʷʞʝʣʳʭ ʩʣʫʯʘʷʭ ʙʦʣʝʟʥʴ 

ʧʷʪʥʠʩʪʦʩʪʠ ʣʠʩʪʴʝʚ ʦʛʫʨʮʘ Alternaria ʩʥʠʞʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ 10-20%. ʇʘʪʦʛʝʥ 

ʧʦʨʘʞʘʝʪ ʣʠʩʪʴʷ, ʦʩʦʙʝʥʥʦ ʥʠʞʥʠʝ, ʚʳʟʳʚʘʷ ʙʦʣʴʰʠʝ ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʫʯʘʩʪʢʠ 

[Alkooranee J.T. et.al., 2019; Transcriptome analysis..., 2020]. 
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1.2 ʄʝʪʦʜʳ ʤʦʣʝʢʫʣʷʨʥʦʡ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

 

ʈʦʜ Alternaria ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʝʛʠʪʠʤʥʳʭ ʚʠʜʦʚ, ʠʭ 

ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ ʪʨʝʭʩʦʪ ʚʦ ʚʩʝʤ ʤʠʨʝ [Simmons E.G., 2007; The sections of 

Alternaria..., 2012], ʧʦʵʪʦʤʫ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʪʨʫʜʥʝʝ. ɺʠʜʳ 

Alternaria, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʷʚʣʷʶʪʩʷ ʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʫʣʴʪʫʨʘʣʴʥʳʭ 

ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. ʂʣʶʯʝʚʦʡ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʚʠʜʦʚ ʨʦʜʘ Alternaria ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʳʝ, ʤʥʦʛʦʢʣʝʪʦʯʥʳʝ, ʪʝʤʥʦʛʦ ʮʚʝʪʘ 

(ʦʢʨʘʰʝʥʥʳʝ) ʢʦʥʠʜʠʠ ʩ ʧʨʦʜʦʣʴʥʳʤʠ ʠ ʧʦʧʝʨʝʯʥʳʤʠ ʩʝʧʪʘʤʠ. ʋ ʥʝʢʦʪʦʨʳʭ 

ʚʠʜʦʚ ʦʥʠ ʥʘʩʪʦʣʴʢʦ ʫʟʢʠ ʠʣʠ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʢʫʣʴʪʫʨʝ ʥʘʩʪʦʣʴʢʦ ʙʳʩʪʨʦ, ʯʪʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʜʦʣʴʥʳʭ ʧʝʨʝʛʦʨʦʜʦʢ ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʜʢʦ. ʂʦʥʠʜʠʠ ʦʙʨʘʟʫʶʪʩʷ 

ʦʜʠʥʦʯʥʦ ʠʣʠ ʚ ʚʠʜʝ ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʮʝʧʦʯʝʢ ʥʘ ʢʦʨʦʪʢʠʭ ʧʨʷʤʦʩʪʦʷʯʠʭ 

ʢʦʥʠʜʠʝʥʦʩʮʘʭ, ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʦʩʥʦʚʘʥʠʝ, ʧʦʩʪʝʧʝʥʥʦ ʩʫʞʘʶʪʩʷ, ʦʙʨʘʟʫʷ 

ʘʧʠʢʘʣʴʥʳʡ ʚʳʨʦʩʪ. ʀʥʦʛʜʘ ʪʠʧʠʯʥʘʷ ʢʦʥʠʜʠʷ ʨʘʟʚʠʚʘʝʪʩʷ ʙʝʟ ʩʫʞʝʥʠʷ ʦʪ ʚʩʝʡ 

ʚʝʨʰʠʥʳ ʢʦʥʠʜʠʝʥʦʩʮʘ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʚʠʜʦʚ Alternaria ʚʢʣʶʯʘʝʪ ʦʮʝʥʢʫ ʢʦʥʠʜʠʡ ʠ ʧʘʪʪʝʨʥʦʚ 

ʩʧʦʨʫʣʷʮʠʠ (sporulation patterns), ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʠ ʦʩʪʘʶʪʩʷ ʚʝʩʴʤʘ 

ʠʟʤʝʥʯʠʚʳʤʠ. ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʭʘʨʘʢʪʝʨ ʩʧʦʨʫʣʷʮʠʠ, 

ʷʚʣʷʶʪʩʷ ʜʣʠʥʘ ʧʝʨʚʠʯʥʳʭ ʢʦʥʠʜʠʝʥʦʩʮʝʚ, ʭʘʨʘʢʪʝʨ ʚʝʪʚʣʝʥʠʷ, ʥʘʣʠʯʠʝ, ʜʣʠʥʘ ʠ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʚʪʦʨʠʯʥʳʭ ʢʦʥʠʜʠʝʥʦʩʮʝʚ, ʫʛʣʳ ʚʝʪʚʣʝʥʠʷ, ʩʪʝʧʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ 

ʮʝʧʦʯʝʢ ʠ ʨʘʟʤʝʨ ʠ ʬʦʨʤʳ ʢʦʥʠʜʠʡ [Simmons E.G., 2007]. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʩʠʣʴʥʦ ʟʘʚʠʩʷʪ ʦʪ ʫʩʣʦʚʠʡ ʨʦʩʪʘ 

ï ʩʫʙʩʪʨʘʪʘ, ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʚʣʘʞʥʦʩʪʠ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʛʫʪ ʙʳʪʴ 

ʥʝʥʘʜʝʞʥʳʤʠ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʳʣʠ ʠʟʫʯʝʥʳ ʨʘʟʣʠʯʥʳʝ ʤʦʣʝʢʫʣʷʨʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʥʫʪʨʠ ʠ ʤʝʞʜʫ ʚʠʜʘʤʠ Alternaria. ʉ 

ʢʦʥʮʘ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ ʤʫʣʴʪʠʛʝʥʥʳʡ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʳʛʨʘʣ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʚʠʜʦʚ Alternaria. ʄʝʪʦʜʳ ɼʅʂ-ʬʠʥʛʝʨʧʨʠʥʪʘ, 

ʪʘʢʠʝ ʢʘʢ ʩʣʫʯʘʡʥʘʷ ʘʤʧʣʠʬʠʢʘʮʠʷ ʧʦʣʠʤʦʨʬʥʦʡ ɼʅʂ (RAPD) [Comparative 

Genetic Variation..., 2018; Investigation of the stereoselectivity..., 2008], ʧʦʣʠʤʦʨʬʠʟʤ 
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ʜʣʠʥʳ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ (AFLP) [Use of molecular tools..., 2006], 

ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ISSR) [Inter simple sequence..., 2013], 

ʘʥʘʣʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʠʙʦʩʦʤʥʦʡ ɼʅʂ (rDNA) ï ʚʥʫʪʨʝʥʥʠʡ 

ʪʨʘʥʩʢʨʠʙʠʨʫʝʤʳʡ ʩʧʝʡʩʝʨ (ITS) [PCR Detection of Alternaria spp...., 2011] ʠ ʤʘʣʘʷ 

ʩʫʙʲʝʜʠʥʠʮʘ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ʨʠʙʦʩʦʤʳ ʨɼʅʂ [Park M.S. et.al., 2008]; ʙʝʣʢʦʚʦ-

ʢʦʜʠʨʫʶʱʠʝ ʛʝʥr ʬʘʢʪʦʨʘ ʵʣʦʥʛʘʮʠʠ ʪʨʘʥʩʣʷʮʠʠ (TEF1-Ŭ), ʙʝʪʘ-ʪʫʙʫʣʠʥʘ, 

ɸʊʌʘʟʳ ʧʣʘʟʤʝʥʥʦʡ ʤʝʤʙʨʘʥ,r ʢʘʣʴʤʦʜʫʣʠʥʘ (calmodulin), ʛʣʠʮʝʨʘʣʜɹʝʛʠʜ-3-

ʬʦʩʬʘʪ ʜʝʛʠʜʨʦʛʝʥʘʟʳ (gpd), ʵʥʜʦʧʦʣʠʛʘʣʘʢʪʫʨʦʥʘʟʳ (endo-PG), ʦʩʥʦʚʥʦʛʦ 

ʘʣʣʝʨʛʝʥʘ Alternaria (Alt  a1) ʠ ʙʝʟʳʤʷʥʥʳʭ ʛʝʥʦʤʥʳʭ ʨʝʛʠʦʥʦʚ (ORA1-3, OPA2-1 ʠ 

OPA10-2) ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʫʨʦʚʥʝ ʧʦʧʫʣʷʮʠʠ ʠ ʚʠʜʦʚ 

[Kusaba M. et.al., 1995; PCR Detection of Alternaria spp...., 2011; Hong S.G. et.al., 

2005; Characterization of Alternaria isolates..., 2014; Differentiation of the closely 

related species..., 2014; Zhu X.Q. et.al., 2015; Evaluation of commercial Upland..., 2018]. 

Lawrence ʩ ʩʦʘʚʪ. [2014] ʠ ɻʘʥʥʠʙʘʣ ʌ.ɹ. ʩ ʩʦʘʚʪ. [2014] ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʛʝʥʳ, 

ʢʦʜʠʨʫʶʱʠʝ ʙʝʣʢʠ (gpd, Alt  a1 ʠ calmodulin), ʙʳʣʠ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʚ ʚʳʷʚʣʝʥʠʠ 

ʚʠʜʦʚ Alternaria [Characterization of Alternaria isolates..., 2014; Differentiation of the 

closely related species..., 2014]. 

ʋʯʝʥʳʝ ʠʟ ɹʝʣʴʛʠʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʧʦʣʠʤʦʨʬʠʟʤʳ ʚ ʦʙʣʘʩʪʷʭ ITS ʠ gpd 

ʩʣʠʰʢʦʤ ʥʠʟʢʠ, ʯʪʦʙʳ ʦʪʜʝʣʠʪʴ ʤʝʣʢʦʩʧʦʨʦʚʳʝ ʚʠʜʳ Alternaria ʧʦʵʪʦʤʫ 

ʧʨʦʚʦʜʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʘʥʘʣʠʟʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ Alt a 1 ʛʝʥʘ ʠ EF-Ŭ 

[Identification of A. arborescens..., 2017]. 

 

1.3 ʌʘʢʪʦʨʳ ʧʘʪʦʛʝʥʥʦʩʪʠ ʛʨʠʙʦʚ Alternaria 

 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʟʘʨʫʙʝʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʘʚʪʦʨʳ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʘʪʦʛʝʥʳ 

Alternaria ʷʚʣʷʶʪʩʷ ʥʝʢʨʦʪʨʦʬʘʤʠ, ʪ.ʝ. ʧʠʪʘʶʪʩʷ ʧʦʛʠʙʰʠʤʠ ʢʣʝʪʢʘʤʠ ʨʘʩʪʝʥʠʷ-

ʭʦʟʷʠʥʘ [Production of a host-specific toxin..., 1998; When and how to kill  a plant cell..., 

2011]. ʉʪʨʘʪʝʛʠʷ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʥʝʢʨʦʪʨʦʬʥʳʭ ʛʨʠʙʦʚ ʤʝʥʝʝ ʩʣʦʞʥʘ, ʯʝʤ ʫ 
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ʙʠʦʪʨʦʬʦʚ. ʅʝʢʨʦʪʨʦʬʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʢʣʝʪʦʯʥʦʡ ʩʤʝʨʪʠ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʙʠʦʪʨʦʬʳ ʧʦʜʘʚʣʷʶʪ ʝʝ ʨʘʟʚʠʪʠʝ. ɸʧʧʨʝʩʩʦʨʠʠ ʠ ʛʠʬʳ, ʦʙʨʘʟʦʚʘʥʥʳʝ 

ʪʠʧʠʯʥʳʤʠ ʥʝʢʨʦʪʨʦʬʘʤʠ ʠ ʥʘʭʦʜʷʱʠʝʩʷ ʚʥʫʪʨʠ ʨʘʩʪʝʥʠʷ-ʭʦʟʷʠʥʘ, ʥʝʟʘʤʝʪʥʳ ʠ 

ʦʜʥʦʨʦʜʥʳ. ʅʝʢʨʦʪʨʦʬʳ ʫʙʠʚʘʶʪ ʢʣʝʪʢʠ ʨʘʩʪʝʥʠʷ-ʭʦʟʷʠʥʘ ʪʦʢʩʠʥʘʤʠ, ʥʝ 

ʧʨʦʪʠʚʦʩʪʦʷʪ ʦʙʨʘʟʦʚʘʥʠʶ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ (ɸʌʂ), ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʩʢʦʨʝʥʥʦʡ ʢʦʣʦʥʠʟʘʮʠʠ ʪʢʘʥʝʡ ʭʦʟʷʠʥʘ [Torto-Alalibo T. et.al., 2009; Penetration 

and infection processes..., 2014]. 

ʇʦʤʠʤʦ ʧʨʷʤʳʭ ʧʦʪʝʨʴ ʫʨʦʞʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚʠʜʳ ʨʦʜʘ 

Alternaria ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʪʴ ʢʘʯʝʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʠʟ-ʟʘ ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʪʦʢʩʠʥʦʦʙʨʘʟʦʚʘʥʠʶ. ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʜʣʷ ʚʠʜʦʚ ʨʦʜʘ 

Alternaria ʠʟʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ: ʭʦʟʷʠʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʠ 

ʭʦʟʷʠʥ-ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʦʢʩʠʥʳ ʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʠʝ ʬʝʨʤʝʥʪʳ. 

ʇʠʛʤʝʥʪʘʤʠ ʦʢʨʘʩʢʠ ʢʦʥʠʜʠʡ ʚʠʜʦʚ Alternaria ʷʚʣʷʶʪʩʷ ʤʝʣʘʥʠʥʳ. ʆʥʠ 

ʤʦʛʫʪ ʠʤʝʪʴ ʢʘʢ ʢʦʩʚʝʥʥʦʝ, ʪʘʢ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʚʠʨʫʣʝʥʪʥʦʩʪʠ. ʉ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥʠ ʚʳʩʪʫʧʘʶʪ ʢʘʢ çʙʨʦʥʝʞʠʣʝʪè, ʟʘʱʠʪʘ ʛʨʠʙʦʚ ʦʪ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʨʝʩʩʦʚ ʠʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ, ʪʘʢʠʭ ʢʘʢ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʋʌ-ʠʟʣʫʯʝʥʠʝ ʠ ʩʦʝʜʠʥʝʥʠʷ, ʩʝʢʨʝʪʠʨʫʝʤʳʝ ʤʠʢʨʦʙʥʳʤʠ ʘʥʪʘʛʦʥʠʩʪʘʤʠ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʩʧʦʩʦʙʩʪʚʫʷ ʚʳʞʠʚʘʥʠʶ ʠ ʧʨʦʜʣʝʥʠʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ [Production of a 

host-specific toxin..., 1998]. ʆʜʥʘʢʦ, ʝʩʪʴ ʥʝʙʦʣʴʰʦʝ ʠʩʢʣʶʯʝʥʠʝ: ʠʟʚʝʩʪʥʳ 

ʰʪʘʤʤʳ-ʘʣʴʙʠʥʦʩʳ. 

ʄʥʦʛʠʝ ʚʠʜʳ Alternaria sp. ʚʳʜʝʣʷʶʪ ʤʠʢʦʪʦʢʩʠʥʳ ï ʚʪʦʨʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ, 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʠʛʨʘʶʪ ʨʦʣʠ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʛʨʠʙʦʚ, ʥʦ ʚʘʞʥʳ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʘʪʦʛʝʥʥʦʩʪʠ. 

ʄʠʢʦʪʦʢʩʠʥʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʜʣʷ ʭʦʟʷʠʥʘ ʠ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ. ʅʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʦʢʩʠʥʳ ʭʦʟʷʠʥʘ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʩʣʘʙʳʤ 

ʬʠʪʦʪʦʢʩʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ, ʧʦʨʘʞʘʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ 

ʩʯʠʪʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚʠʨʫʣʝʥʪʥʦʩʪʠ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ï ʤʝʭʘʥʠʟʤʘʤʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʨʘʩʪʠʪʝʣʴʥʳʝ ʢʣʝʪʢʠ ʠ 

ʬʝʨʤʝʥʪʘʪʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ [Penetration and infection processes..., 2014]. 
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ɹʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʤʥʦʛʠʝ ʠʟ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʣʴʪʝʨʥʘʨʠʝʚʳʭ 

ʪʦʢʩʠʥʦʚ. ʉʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʙʨʝʬʝʣʜʠʥ ɸ, (ʜʝʛʠʜʨʦ-) 

ʢʫʨʚʫʣʷʨʠʥ, ʪʝʥʫʘʟʦʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʘʣʴʪʝʥʫʝʥ, ʘʣʴʪʝʨʥʘʨʠʦʣ, ʤʦʥʦʤʝʪʠʣʦʚʳʡ ʵʬʠʨ 

ʘʣʴʪʝʨʥʘʨʠʦʣʘ, ʪʝʥʪʦʢʩʠʥ, ʮʠʥʥʠʦʣ, ʩʪʝʤʬʠʣʪʦʢʩʠʥʳ, ʘʣʴʪʝʨʪʦʢʩʠʥʳ 

[Swart A.E. et.al., 1995]. ʆʥʠ ʧʨʦʷʚʣʷʶʪ ʬʠʪʦʪʦʢʩʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦ-ʨʘʟʥʦʤʫ.  

ʍʦʟʷʠʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʦʢʩʠʥʳ ʧʦʨʘʞʘʶʪ ʥʘ ʫʟʢʠʡ ʩʧʝʢʪʨ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. 

ʉʫʱʝʩʪʚʫʝʪ ʢʘʢ ʤʠʥʠʤʫʤ 12 ʭʦʟʷʠʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʪʦʢʩʠʥ-ʧʨʦʠʟʚʦʜʷʱʠʭ 

ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʚʠʜʦʚ ʛʨʠʙʦʚ. ʇʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʚʘʨʠʘʥʪʦʚ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʧʘʪʦʪʠʧʘʤʠ ɸ. alternata [Alternaria 

toxins..., 2017]. ʕʪʘ ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

[Kusaba M. et.al., 1994, 1995, 1997; Nishimura S. et.al., 1983]. ʗʧʦʥʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʧʘʪʦʛʝʥʥʳʝ ʙʠʦʪʠʧʳ, ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʭʦʟʷʠʥ-

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʦʢʩʠʥʳ, ʠʤʝʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʠʥʠ-ʭʨʦʤʦʩʦʤʳ, ʘ ʥʝʧʘʪʦʛʝʥʥʳʝ 

ʥʝ ʠʤʝʣʠ [Molecular karyotypes for Alternaria..., 1999]. 

ʂʘʞʜʳʡ ʧʘʪʦʪʠʧ Alternaria alternata ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʳʤʠ ʧʘʪʦʛʝʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ [Molecular karyotypes for Alternaria..., 1999]. ɺʳʜʝʣʝʥʦ ʩʝʤʴ ʧʘʪʦʪʠʧʦʚ 

Alternaria alternata, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʭʦʟʷʠʥ-

ʩʝʣʝʢʪʠʚʥʳʡ ʪʦʢʩʠʥ: AK-ʪʦʢʩʠʥ ʧʘʪʦʪʠʧʘ ʷʧʦʥʢʦʡ ʛʨʫʰʠ (Pyrus pyrifolia Nakai), 

AM-ʪʦʢʩʠʥ ʧʘʪʦʪʠʧʘ ʷʙʣʦʥʠ (Malus domestica Borkh.), AT-ʪʦʢʩʠʥ ʪʘʙʘʢʘ (Nicotiana 

tabacum L.), ACR- (ACRL-) ʠʣʠ ACTG-ʪʦʢʩʠʥ ʥʘ ʛʨʫʙʦʢʦʞʠʩʪʦʤ ʣʠʤʦʥʝ (Citrus 

jambhiri Lush.), ACT ʠʣʠ ACTG- ʥʘ ʤʘʥʜʘʨʠʥʝ (Citrus reticulata Blanco), AAL -(AL) 

ʪʦʤʘʪʘʭ (Solanum lycopersicum L.) ʠ AF-ʪʦʢʩʠʥ ʥʘ ʟʝʤʣʷʥʠʢʝ (Fragaria L. sp.). 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʦʢʩʠʥʦʚ (ʢʨʦʤʝ ɸʊ-ʪʦʢʩʠʥʘ) ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʥʠ ʟʘʤʝʪʥʦ 

ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʭʠʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ, ʘ AK-, ACT-, ʠ AF-ʪʦʢʩʠʥʳ ʠʤʝʶʪ ʤʝʞʜʫ 

ʩʦʙʦʡ ʥʝʢʦʪʦʨʦʝ ʩʭʦʜʩʪʚʦ [Alternaria toxins..., 2017]. 

ɺ ʨʘʙʦʪʝ ʃ.ʖ. ʂʦʢʘʝʚʦʡ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʩʝʨʠʥʦʚʳʭ ʧʨʦʪʝʘʟ, 

ʩʝʢʨʝʪʠʨʫʝʤʳʭ ʜʚʫʤʷ ʨʘʟʣʠʯʘʶʱʠʤʠʩʷ ʧʦ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʰʪʘʤʤʘʤʠ A. alternata ï 

MELT 5 ʠ MELT 12. ʕʪʠ ʰʪʘʤʤʳ ʩʝʢʨʝʪʠʨʫʶʪ ʚʥʝʢʣʝʪʦʯʥʳʝ ʧʨʦʪʝʘʟʳ ʜʚʫʭ ʪʠʧʦʚ 

ï ʪʨʠʧʩʠʥʦʧʦʜʦʙʥʳʝ ʠ ʩʫʙʪʠʣʠʟʠʥʦʧʦʜʦʙʥʳʝ. ʕʪʠ ʧʨʦʪʝʘʟʳ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ 

ʛʠʜʨʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 
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ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʠʱʝʚʳʭ ʮʝʣʷʭ. ɺʥʝʢʣʝʪʦʯʥʳʝ ʧʨʦʪʝʘʟʳ, 

ʚʳʜʝʣʷʝʤʳʝ A. alternata, ʩʧʦʩʦʙʥʳ ʤʘʮʝʨʠʨʦʚʘʪʴ ʪʢʘʥʠ ʨʘʩʪʝʥʠʷ ʠ ʨʘʟʨʫʰʘʪʴ 

ʢʦʤʧʦʥʝʥʪʳ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʜʦʣʝʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʫʶ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʨʘʩʪʝʥʠʷ-ʭʦʟʷʠʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ ʥʝ 

ʪʦʣʴʢʦ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ ʛʨʠʙʦʚ, ʥʦ ʠ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʫʯʘʩʪʚʫʶʪ ʚ 

ʧʨʦʮʝʩʩʝ ʧʘʪʦʛʝʥʝʟʘ. ʋ ʙʦʣʝʝ ʘʛʨʝʩʩʠʚʥʦʛʦ ʰʪʘʤʤʘ MELT 5 ʙʳʣʘ ʚʳʰʝ ʘʢʪʠʚʥʦʩʪʴ 

ʪʨʠʧʩʠʥʦʧʦʜʦʙʥʦʡ ʧʨʦʪʝʘʟʳ, ʯʝʤ ʫ ʤʝʥʝʝ ʘʛʨʝʩʩʠʚʥʦʛʦ MELT 12. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫ 

ʤʝʥʝʝ ʧʘʪʦʛʝʥʥʦʛʦ ʰʪʘʤʤʘ MELT 12 ʙʳʣʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʘʢʪʠʚʥʦʩʪʴ 

ʩʫʙʪʠʣʠʟʠʥʦʧʦʜʦʙʥʦʡ ʧʨʦʪʝʘʟʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʘʚʪʦʨʳ ʩʜʝʣʘʣʠ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʘʛʨʝʩʩʠʚʥʦʩʪʴ ʰʪʘʤʤʦʚ ʠ ʠʭ ʬʝʨʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʟʘʚʠʩʠʪ ʦʪ 

ʪʨʦʬʠʯʝʩʢʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ, ʪ.ʝ. ʙʦʣʝʝ ʘʛʨʝʩʩʠʚʥʳʡ ʰʪʘʤʤ MELT 5 ʩ ʚʳʩʦʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʪʨʠʧʩʠʥʦʧʦʜʦʙʥʦʡ ʧʨʦʪʝʘʟʳ ʩʧʦʩʦʙʝʥ ʧʦʨʘʞʘʪʴ ʞʠʚʳʝ ʪʢʘʥʠ 

ʨʘʩʪʝʥʠʷ-ʭʦʟʷʠʥʘ, ʘ ʤʝʥʝʝ ʘʛʨʝʩʩʠʚʥʳʡ MELT 12 ʦʙʣʘʜʘʝʪ ʩʘʧʨʦʪʨʦʬʥʳʤ 

ʧʠʪʘʥʠʝʤ, ʫʪʠʣʠʟʠʨʫʷ ʦʪʤʝʨʰʠʝ ʪʢʘʥʠ [ɺʠʨʫʣʝʥʪʥʦʩʪʴ ʰʪʘʤʤʦʚ Alternaria 

alternata..., 2015; ʂʦʢʘʝʚʘ ʃ.ʖ., 2016]. 

 

1.4 ʄʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʘʣʴʪʝʨʥʘʨʠʦʟʦʚ 

 

ɺʠʥʦʛʨʘʜʥʦʝ ʨʘʩʪʝʥʠʝ ï ʤʥʦʛʦʣʝʪʥʷʷ ʣʠʘʥʘ. ɺʠʥʦʛʨʘʜ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʥʘ 

ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʤʝʩʪʝ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ (40 ʠ ʙʦʣʴʰʝ), ʧʦʵʪʦʤʫ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʝʛʦ ʧʦʩʪʦʷʥʥʦʡ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʳ ʫʩʣʦʚʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʦʧʪʠʤʘʣʴʥʳʡ ʨʦʩʪ ʢʫʩʪʦʚ, ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. ʂ ʵʪʠʤ 

ʫʩʣʦʚʠʷʤ ʦʪʥʦʩʠʪʩʷ ʧʨʘʚʠʣʴʥʘʷ ʟʘʢʣʘʜʢʘ ʚʠʥʦʛʨʘʜʥʠʢʘ, ʦʙʨʝʟʢʘ, ʦʙʝʩʧʝʯʝʥʠʝ 

ʦʧʪʠʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʢʫʩʪʘ, ʦʧʪʠʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʟʘʱʠʪʳ. 

ʆʩʥʦʚʥʳʤ ʠʟʚʝʩʪʥʳʤ ʤʝʪʦʜʦʤ ʢʦʥʪʨʦʣʷ ʘʣʴʪʝʨʥʘʨʠʦʟʦʚ ʷʚʣʷʝʪʩʷ 

ʭʠʤʠʯʝʩʢʠʡ. ɸʥʘʣʠʟ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʘʣʴʪʝʨʥʘʨʠʦʟʦʚ ʥʘ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨʘʭ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ ʧʨʠʤʝʥʷʣʠʩʴ 

ʧʨʝʧʘʨʘʪʳ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʜʝʡʩʪʚʫʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ (ɼɺ): ʜʠʬʝʥʦʢʦʥʘʟʦʣ, 
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ʪʝʙʫʢʦʥʘʟʦʣ, ʘʟʦʢʩʠʩʪʨʦʙʠʥ, ʤʘʥʢʦʮʝʙ, ʮʠʤʦʢʩʘʥʠʣ, ʬʘʤʦʢʩʘʜʦʥ, ʜʠʤʝʪʦʤʦʨʬ, 

ʭʣʦʨʦʪʘʣʦʥʠʣ, ʬʝʥʘʤʠʜʦʥ. ʈʘʟʥʳʝ ʚʠʜʳ ʧʘʪʦʛʝʥʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʧʨʦʷʚʣʷʶʪ ʨʘʟʣʠʯʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʛʨʫʧʧʘʤ ʭʠʤʠʯʝʩʢʠʭ ʬʫʥʛʠʮʠʜʦʚ. 

ʇʨʦʪʠʚ ʧʦʟʜʥʝʡ ʠ ʨʘʥʥʝʡ ʛʥʠʣʠ ʢʘʨʪʦʬʝʣʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ 

ʵʬʬʝʢʪʠʚʥʳ ʬʫʥʛʠʮʠʜʳ ʤʘʥʝʙ, ʤʘʥʢʦʟʝʙ ʠ ʭʣʦʨʦʪʘʣʦʥʠʣ. ʆʜʥʘʢʦ ʢ ʠʭ ʥʝʜʦʩʪʘʪʢʘʤ 

ʦʪʥʦʩʠʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʛʫʣʷʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʚʳʩʦʢʠʭ ʜʦʟʘʭ. ɹʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʠʥʛʠʙʠʪʦʨʳ ʭʠʥʦʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ, ʧʠʨʘʢʣʦʩʪʨʦʙʠʥ 

ʠ ʘʟʦʢʩʠʩʪʨʦʙʠʥ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʝʣʴʛʠʡʩʢʠʭ ʫʯʝʥʳʭ ʦ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ in vitro ʧʘʪʦʛʝʥʦʚ ʢʘʨʪʦʬʝʣʷ Alternaria solani ʠ A. alternata ʢ 

ʬʫʥʛʠʮʠʜʘʤ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʟʦʢʩʠʩʪʨʦʙʠʥ, ʜʠʬʝʥʦʢʦʥʘʟʦʣ, ʤʘʥʜʠʧʨʦʧʘʤʠʜ, 

ʤʘʥʢʦʮʝʙ, ʧʠʨʘʢʣʦʩʪʨʦʙʠʥ, ʙʦʩʢʘʣʠʜ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʫʤʝʥʴʰʘʣʠ ʧʨʦʨʘʩʪʘʥʠʝ 

ʩʧʦʨ ʠ ʨʦʩʪ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʤʠʮʝʣʠʷ Alternaria, ʦʜʥʘʢʦ ʤʝʞʚʠʜʦʚʘʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʙʳʣʘ ʠʟʤʝʥʯʠʚʦʡ. ʉʤʝʩʴ ʙʦʩʢʘʣʠʜʘ ʠ ʧʠʨʘʢʣʦʩʪʨʦʙʠʥʘ ʣʫʯʰʝ 

ʜʝʡʩʪʚʦʚʘʣʘ ʧʨʦʪʠʚ A. solani. ɺ ʮʝʣʦʤ, ʬʫʥʛʠʮʠʜʳ ʙʦʣʴʰʝ ʧʦʜʘʚʣʷʣʠ ʨʦʩʪ A. solani, 

ʯʝʤ A. alternata. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʠʪʠʦʢʘʨʙʘʤʘʪʘ (ʤʘʥʢʦʮʝʙʘ) ʙʳʣʘ ʚʳʩʦʢʦʡ, ʪʦʛʜʘ 

ʢʘʢ ʚʥʝʰʥʠʡ ʠʥʛʠʙʠʪʦʨ ʭʠʥʦʥʘ ʘʟʦʢʩʠʩʪʨʦʙʠʥ ʧʨʦʷʚʣʷʣ ʥʝʚʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ, 

ʦʩʦʙʝʥʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ A. alternata. ʅʘʨʷʜʫ ʩ ʤʘʥʢʦʮʝʙʦʤ, ʜʠʬʝʥʦʢʦʥʘʟʦʣ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʤʘʥʜʠʧʨʦʧʘʤʠʜʦʤ ʦʙʣʘʜʘʣ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʩʠʣʴʥʳʤ 

ʠʥʛʠʙʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʟʦʢʩʠʩʪʨʦʙʠʥʦʤ ʠ ʩʤʝʩʴʶ 

ʧʠʨʘʢʣʦʩʪʨʦʙʠʥ ʧʣʶʩ ʙʦʩʢʘʣʠʜ [Assessing the Belgian potato..., 2017]. ɺ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʷʭ ʅʠʞʥʝʛʦ ʇʦʚʦʣʞʴʷ ʈʦʩʩʠʠ ʧʨʦʚʦʜʠʣʠ ʤʝʣʢʦʜʝʣʷʥʦʯʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ 

ʧʦ ʚʣʠʷʥʠʶ ʦʙʨʘʙʦʪʦʢ ʬʫʥʛʠʮʠʜʘʤʠ ʥʘ ʨʘʟʚʠʪʠʝ ʘʣʴʪʝʨʥʘʨʠʦʟʘ ʢʘʨʪʦʬʝʣʷ ʠ ʝʛʦ 

ʫʨʦʞʘʡʥʦʩʪʴ. ʅʘʠʤʝʥʴʰʫʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʢʘʟʘʣ 

ʢʘʨʪʦʬʝʣʴ, ʚʳʨʘʱʝʥʥʳʡ ʧʦ ʩʭʝʤʘʤ ʦʙʨʘʙʦʪʦʢ ʧʨʝʧʘʨʘʪʘʤʠ ʃʫʥʘ ʵʢʩʧʠʨʠʝʥʩ, ʂʉ 

(ʬʣʫʦʧʠʨʘʤ + ʪʝʙʫʢʦʥʘʟʦʣ), ɸʢʨʦʙʘʪ ʄʎ, ɺɼɻ (ʤʘʥʢʦʮʝʙ + ʜʠʤʝʪʦʤʦʨʬ), ʈʝʚʫʩ 

ʊʦʧ, ʂʉ (ʤʘʥʜʠʧʨʦʧʘʤʠʜ + ʜʠʬʝʥʦʢʦʥʘʟʦʣ), ʂʚʘʜʨʠʩ (ʘʟʦʢʩʠʩʪʨʦʙʠʥ) [ʅʢʝʪʩʦ ʊ.ʍ. 

ʠ ʜʨ., 2020]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʩʦʦʙʱʘʝʪʩʷ ʦ ʧʦʷʚʣʝʥʠʠ ʨʝʟʠʩʪʝʥʪʥʳʭ 

ʰʪʘʤʤʦʚ Alternaria alternata ʠ A. solani ʢ ʠʥʛʠʙʠʪʦʨʘʤ ʭʠʥʦʥʘ ʠ 

ʩʫʢʮʠʥʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʪʨʦʙʠʣʫʨʠʥʘʤ ʠ ʙʦʩʢʘʣʠʜʫ [Boscalid-
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resistance in Alternaria alternata..., 2017]. ɺ ʂʘʣʠʬʦʨʥʠʠ ʚ 2015 ʛʦʜʫ ʧʨʦʚʝʜʝʥ 

ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʘʪʦʛʝʥʘ ʬʠʩʪʘʰʢʠ Alternaria 

alternata ʢ ʬʫʥʛʠʮʠʜʘʤ. ʀʟ 229 ʠʟʦʣʷʪʦʚ ʙʦʣʴʰʠʥʩʪʚʦ ʦʢʘʟʘʣʠʩʴ ʫʩʪʦʡʯʠʚʳʤʠ ʢ 

ʙʦʩʢʘʣʠʜʫ (86,3%) ʠ ʧʠʨʘʢʣʦʩʪʨʦʙʠʥʫ (92,9%), ʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ 

ʬʣʫʜʠʦʢʩʦʥʠʣʫ (77,8%) ʠ ʮʠʧʨʦʜʠʥʠʣʫ (89,7%) [Avenot H.F. et.al., 2015]. 

ʉʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʠʟ 22 ʠʟʦʣʷʪʦʚ A. alternata, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʧʦʨʘʞʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ Paris polyphylla var. chinensis ʚ ʧʨʦʚʠʥʮʠʠ ʉʳʯʫʘʥʴ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ 

ʂʠʪʘʷ, 20 ʙʳʣʠ ʫʩʪʦʡʯʠʚʳ ʢ ʜʠʬʝʥʦʢʦʥʘʟʦʣʫ [Detection and Biological 

Characteristics..., 2021]. 

ʀʥʜʠʡʩʢʠʤʠ ʫʯʝʥʳʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʥʢʦʮʝʙ, ʪʝʙʫʢʦʥʘʟʦʣ, 

ʜʠʬʝʥʦʢʦʥʘʟʦʣ ʠ ʘʟʦʢʩʠʩʪʨʦʙʠʥ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʙʦʨʴʙʳ ʩ ʧʫʨʧʫʨʥʦʡ 

ʧʷʪʥʠʩʪʦʩʪʴʶ ʣʫʢʘ, ʚʳʟʚʘʥʥʦʡ Alternaria porri, ʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ. ʄʥʦʛʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʨʘʩʪʠʪʝʣʴʥʳʝ ʵʢʩʪʨʘʢʪʳ ʠ ʩʨʝʜʩʪʚʘ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʙʳʣʠ ʧʨʠʟʥʘʥʳ ʯʘʩʪʠʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤʠ ʜʣʷ ʙʦʨʴʙʳ ʩ 

ʙʦʣʝʟʥʴʶ [Jhala P. et.al., 2017]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ in vitro ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʬʫʥʛʠʮʠʜʘʤ 

Alternaria alternata, ʚʦʟʙʫʜʠʪʝʣʷ ʛʥʠʣʠ ʩʝʨʜʮʝʚʠʥʳ ʧʣʦʜʦʚ ʷʙʣʦʥʠ. ɺʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʧʦʜʘʚʣʝʥʠʠ ʨʦʩʪʘ ʛʨʠʙʘ ʧʦʢʘʟʘʣ ʧʨʝʧʘʨʘʪ ʃʫʥʘ ʊʨʘʥʢʚʠʣʠʪʠ, ʂʉ 

(125 ʛ/ʣ ʬʣʫʦʧʠʨʘʤʘ + 375 ʛ/ʣ ʧʠʨʠʤʝʪʘʥʠʣʘ) ï 95 %, 70 % ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʬʫʥʛʠʮʠʜ ɻʨʘʥʫʬʣʦ, ɺɼɻ (800 ʛ/ʢʛ ʪʠʨʘʤʘ) ʠ 75 % ʍʦʨʫʩ, ɺɼɻ (750 ʛ/ʢʛ 

ʮʠʧʨʦʜʠʥʠʣʘ). ʌʫʥʛʠʮʠʜ ʉʢʦʨ, ʂʕ (250 ʛ/ʣ ʜʠʬʝʥʦʢʦʥʘʟʦʣʘ) ʧʦʜʘʚʣʷʣ ʨʦʩʪ 

ʤʠʮʝʣʠʷ ʛʨʠʙʘ ʥʘ 100 % [ʗʢʫʙʘ ɻ.ɺ. ʠ ʜʨ., 2020]. 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʣʴʪʝʨʥʘʨʠʝʚʦʡ 

ʛʥʠʣʠ ʮʠʪʨʫʩʦʚʳʭ ʚ ʂʘʣʠʬʦʨʥʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʤʘʟʘʣʠʣ. ʐʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʧʝʥʪʠʦʧʠʨʘʜʫ ʥʘʙʣʶʜʘʣʩʷ ʫ ʠʟʦʣʷʪʦʚ Alternaria alternata ʠ 

A. arborescens, ʚʳʟʳʚʘʶʱʠʭ ʦʧʘʜʝʥʠʝ ʠ ʚʥʫʪʨʝʥʥʝʝ ʧʦʨʘʞʝʥʠʝ ʧʣʦʜʦʚ 

ʮʠʪʨʫʩʦʚʳʭ. ʉʠʩʪʝʤʥʳʝ ʬʫʥʛʠʮʠʜʳ ʤʝʪʢʦʥʘʟʦʣ ʠ ʪʝʙʫʢʦʥʘʟʦʣ ʧʦʢʘʟʘʣʠ ʧʨʦʮʝʥʪ 

ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʤʠʮʝʣʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʦʩʪʘʣʴʥʳʝ ʬʫʥʛʠʮʠʜʳ. 

ʉʨʝʜʥʶʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʢʘʟʘʣ ʬʣʫʦʧʠʨʘʤ. ɼʨʫʛʠʝ ʘʚʪʦʨʳ ʪʘʢʞʝ ʩʦʦʙʱʘʣʠ ʦʙ 

ʠʟʦʣʷʪʘʭ A. alternata ʩ ʥʠʟʢʦʡ, ʫʤʝʨʝʥʥʦʡ ʠ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 
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ʧʝʥʪʠʦʧʠʨʘʜʫ, ʥʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʬʣʫʦʧʠʨʘʤʫ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ (Sensitivities of 

Baseline Isolates..., 2014). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʦʙʱʠʣʠ ʦ 

ʨʝʟʠʩʪʝʥʪʥʳʭ ʢ ʬʣʫʦʧʠʨʘʤʫ ʠʟʦʣʷʪʘʭ ʚ ʪʦʡ ʞʝ ʧʦʧʫʣʷʮʠʠ [Avenot H.F. et.al., 2019]. 

ʆʪʩʫʪʩʪʚʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʘʣʴʪʝʨʥʘʨʠʦʟʘʤ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʧʨʠʯʠʥ ʩʦʭʨʘʥʝʥʠʷ ʧʘʪʦʛʝʥʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ ʠ ʚʳʟʳʚʘʝʪ ʵʧʠʬʠʪʦʪʠʠ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʨʘʩʧʳʣʷʪʴ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʩʪʠʮʠʜʦʚ. ɺ ʩʚʷʟʠ ʩ ʨʠʩʢʦʤ ʜʣʷ 

ʟʜʦʨʦʚʴʷ, ʦʧʘʩʥʦʩʪʴʶ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʫʛʨʦʟʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

Alternaria ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʭʠʤʠʯʝʩʢʠʭ ʬʫʥʛʠʮʠʜʦʚ ʜʣʷ ʙʦʨʴʙʳ ʩ ʙʦʣʝʟʥʷʤʠ 

ʨʘʩʪʝʥʠʡ ʩʯʠʪʘʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʩʚʝʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢ ʤʠʥʠʤʫʤʫ. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʙʦʨʴʙʘ ʩ ʧʘʪʦʛʝʥʘʤʠ ʨʘʩʪʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤ ʠ ʥʘʜʝʞʥʳʤ ʧʦʜʭʦʜʦʤ, ʣʫʯʰʝʡ 

ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʭʠʤʠʯʝʩʢʠʭ ʬʫʥʛʠʮʠʜʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʠʜʦʚ Trichoderma ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʦʜʫʮʝʥʪʦʚ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʚʝʜʫʪʩʷ ʜʘʚʥʦ. ʆʩʥʦʚʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʠʭ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʷʚʣʷʶʪʩʷ ʘʥʪʠʙʠʦʟ, ʤʠʢʦʧʘʨʘʟʠʪʠʟʤ ʠ ʧʠʱʝʚʘʷ 

ʢʦʥʢʫʨʝʥʮʠʷ. Ghildyal ʠ Pandey [2008] ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ Trichoderma sp. 

ʧʨʦʜʫʮʠʨʫʝʪ ʜʠʬʬʫʥʜʠʨʫʶʱʠʝ ʠ ʣʝʪʫʯʠʝ ʤʝʪʘʙʦʣʠʪʳ. Dennis ʠ Webster [1971] 

ʪʘʢʞʝ ʩʦʦʙʱʘʣʠ ʦ ʚʳʜʝʣʝʥʠʠ ʣʝʪʫʯʠʭ ʠ ʥʝʣʝʪʫʯʠʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚʠʜʘʤʠ 

Trichoderma. Trichoderma sp. ʚ ʢʘʯʝʩʪʚʝ ʤʠʢʦʧʘʨʘʟʠʪʘ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʛʠʬʘʭ ʜʨʫʛʠʭ 

ʛʨʠʙʦʚ, ʦʙʚʠʚʘʝʪʩʷ ʚʦʢʨʫʛ ʥʠʭ ʠ ʨʘʟʨʫʰʘʝʪ ʢʣʝʪʦʯʥʳʝ ʩʪʝʥʢʠ. ʇʘʨʘʟʠʪʠʯʝʩʢʦʝ 

ʜʝʡʩʪʚʠʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʠ ʘʢʪʠʚʥʦʩʪʴ ʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ. ɹʳʣ ʩʜʝʣʘʥ 

ʚʳʚʦʜ, ʯʪʦ Trichoderma ʯʫʚʩʪʚʫʝʪ ʧʨʠʩʫʪʩʪʚʠʝ ʛʨʠʙʦʚ-ʤʠʰʝʥʝʡ ʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʨʘʩʪʝʪ ʪʦʧʠʯʝʩʢʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʠʤ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ Trichoderma harzianum ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʛʨʠʙ ʧʦʜʘʚʣʷʝʪ ʨʘʟʚʠʪʠʝ A. alternata. T. harzianum ʨʘʩʪʝʪ ʙʳʩʪʨʝʝ, 

ʯʝʤ A. alternata ʠ ʚ ʯʠʩʪʦʡ ʢʫʣʴʪʫʨʝ, ʠ ʚ ʜʚʦʡʥʦʡ [Gverovska B. et.al., 2012]. ʇʦ 

ʧʫʙʣʠʢʘʮʠʷʤ ʥʝʩʢʦʣʴʢʠʭ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʘʥʪʠʬʫʥʛʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʘʣʴʪʝʨʥʘʨʠʦʟʦʚ ʨʘʟʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʦʷʚʣʷʶʪ ʰʪʘʤʤʳ ʚʠʜʦʚ Trichoderma harzianum ʠ 

Trichoderma viride. ɺ ʜʚʦʡʥʳʭ ʢʫʣʴʪʫʨʘʭ ʩ ʧʘʪʦʛʝʥʥʳʤʠ ʰʪʘʤʤʘʤʠ Alternaria 
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ʧʦʜʘʚʣʝʥʠʝ ʤʠʮʝʣʠʷ ʰʪʘʤʤʘʤʠ ʧʘʪʦʛʝʥʘ T. harzianum ʩʦʩʪʘʚʣʷʝʪ 53,85-82,81%, 

ʰʪʘʤʤʘʤʠ T. viride ï 66,08-79,45%. ɸʥʪʘʛʦʥʠʩʪ Trichoderma viride ʠʥʛʠʙʠʨʦʚʘʣ 

ʤʠʮʝʣʠʡ Alternaria porri ʥʘ 76,55%, ʘ Trichoderma harzianum ʥʘ 70,74% [Biocontrol 

agents against early blight..., 2020; Effect of fungal..., 2013]. 

ɺ 2008 ʛʦʜʫ ʫʯʝʥʳʤʠ ʠʟ ʀʥʜʠʠ ʙʳʣʦ ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʝʥʦ ʠʥʛʠʙʠʨʫʶʱʝʝ 

ʜʝʡʩʪʚʠʝ ʞʠʜʢʠʭ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʬʠʣʴʪʨʘʪʦʚ ʚʠʜʦʚ Trichoderma, ʘ ʠʤʝʥʥʦ 

T. harzianum, T. pseudokoningii ʠ T. virens, ʥʘ ʨʦʩʪ ʤʠʮʝʣʠʷ ʠ ʧʨʦʨʘʩʪʘʥʠʝ ʩʧʦʨ 

Alternaria porri. ʆʙʥʘʨʫʞʝʥʦ ʪʘʢʞʝ, ʯʪʦ ʚʠʜʳ Penicillium, Aureobasidium pullulans, 

Sporobolomyces roseus ʠ Cryptococcus luteolus ʵʬʬʝʢʪʠʚʥʳ ʚ ʧʦʜʘʚʣʝʥʠʠ ʨʦʩʪʘ 

Alternaria porri (Imtiaj et.al., 2008). ɺ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʦʣʷʪ 

Trichoderma harzianum (Th-3) ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʚʳʩʦʢʫ  ʁ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ 

ʩʥʠʞʝʥʠʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʣʫʢʘ Alternaria porri ʚ ʪʝʧʣʠʯʥʳʭ ʠ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʦʣʝʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʪʘʢʞʝ ʧʦʜʪʚʝʨʜʠʣʠ ʧʦʪʝʥʮʠʘʣ ʠʟʦʣʷʪʘ Th-3 ʜʣʷ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʠ ʫʨʦʞʘʡʥʦʩʪʠ. ɹʳʣʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʦʪʜʝʣʴʥʦ ʠ ʚ 

ʢʦʤʙʠʥʘʮʠʠ P. fluorescens (Pf1), Bacillus subtilis ʠ T. viride ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ 

ʬʠʪʦʬʪʦʨʦʟʘ ʣʠʩʪʴʝʚ ʣʫʢʘ (Alternaria palandui) ʚ ʪʝʧʣʠʯʥʳʭ ʠ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʦʜʘʚʣʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʷ, ʣʝʯʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʩʤʝʩʠ ʘʥʪʘʛʦʥʠʩʪʦʚ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʦʩʪʫ ʨʘʩʪʝʥʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʚʝʣʠʯʝʥʠʷ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ ʠ, ʚ 

ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʫʨʦʞʘʡʥʦʩʪʠ ʣʫʢʦʚʠʮ [Prakasam V. et.al., 2012]. 

ɼʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʦʪ ʘʣʴʪʝʨʥʘʨʠʦʟʦʚ ʧʨʦʚʦʜʠʣʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʝ 

ʪʦʣʴʢʦ ʩ ʛʨʠʙʥʳʤʠ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʬʫʥʛʠʮʠʜʘʤʠ, ʥʦ ʠ ʩ ʧʨʝʧʘʨʘʪʘʤʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʉʦʜʝʨʞʘʱʠʝʩʷ ʚ ʨʘʩʪʝʥʠʷʭ ʪʘʥʠʥʳ, ʩʘʧʦʥʠʥʳ, 

ʬʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʵʬʠʨʥʳʝ ʤʘʩʣʘ ʠ ʬʣʘʚʦʥʦʠʜʳ ʦʙʣʘʜʘʶʪ 

ʘʥʪʠʤʠʢʦʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʣʶʩʘʤʠ ʪʘʢʠʭ ʙʠʦʬʫʥʛʠʮʠʜʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʦʥʠ ʙʠʦʨʘʟʣʘʛʘʝʤʳʝ, ʩʝʣʝʢʪʠʚʥʳʝ ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʠʟ ʤʝʩʪʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʇʨʦʪʝʩʪʠʨʦʚʘʥʦ ʚʣʠʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʚ ʨʘʟʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 

ʥʘ ʨʦʩʪ ʤʠʮʝʣʠʷ ʠ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʝ Alternaria alternata. ʅʝʟʘʚʠʩʠʤʦ ʦʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ, ʵʢʩʪʨʘʢʪ ʯʝʩʥʦʢʘ (Allium sativum L.) ʙʳʣ ʧʨʠʟʥʘʥ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʠʥʛʠʙʠʨʦʚʘʥʠʠ ʨʦʩʪʘ ʤʠʮʝʣʠʷ (46,60 %) A. alternata. ʕʢʩʪʨʘʢʪʳ 

ʣʠʩʪʴʝʚ ʥʠʤʘ (Azadirachta indica A. Juss.) ʠ ʜʫʨʤʘʥʘ (Datura stramonium L.) 
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ʧʦʢʘʟʘʣʠ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ï 43,30 % ʠ 40,30 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʢʩʪʨʘʢʪʳ 

ʣʠʩʪʴʝʚ ʘʢʘʮʠʠ (Acacia nilotica (L.) Delile) ʠ ʘʤʘʨʘʥʪʘ (Amaranthus viridis L.) ʙʳʣʠ 

ʥʘʠʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳ ʚ ʧʦʜʘʚʣʝʥʠʠ ʨʦʩʪʘ ʤʠʮʝʣʠʷ A. alternata [Kantwa S.L. et.al., 

2014]. ɺʠʜ Alternaria solani, ʧʘʪʦʛʝʥʥʳʡ ʜʣʷ ʧʘʩʣʝʥʦʚʳʭ, ʦʢʘʟʘʣʩʷ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ 

ʤʘʩʣʫ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ (Melaleuca alternifolia (Maiden & Betche) Cheel) [In vitro 

sensitivity of Alternaria solani..., 2015]. 

ɺ 2016 ʛʦʜʫ ʚ ʫʩʣʦʚʠʷʭ in vitro ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ 11 

ʚʦʜʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʨʘʟʚʠʪʠʝ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ 

Alternaria sp. ʅʘʠʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʤʠʮʝʣʠʷ ʦʙʣʘʜʘʣʠ 

ʚʦʜʥʳʝ ʥʘʩʪʦʠ ʨʦʤʘʰʢʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ (37,4 %), ʧʣʶʱʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ (22,7 %) 

ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ (14,8 %) [ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʛʠʮʠʜʥʦʛʦ 

ʜʝʡʩʪʚʠʷ..., 2017]. 

ʆʮʝʥʝʥʦ ʚʣʠʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʥʘ ʨʦʩʪ ʤʠʮʝʣʠʷ Alternaria solani 

in vitro. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʯʘʰʢʘʭ ʇʝʪʨʠ ʤʝʪʦʜʦʤ çʦʪʨʘʚʣʝʥʥʦʛʦ 

ʩʫʙʩʪʨʘʪʘè (poison food technique). ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʙʳʣʠ ʵʢʩʪʨʘʢʪ ʜʫʨʤʘʥʘ (Datura fastusa) (80,78 %), ʧʘʨʪʝʥʠʫʤʘ 

ʧʦʟʜʥʝʧʣʦʜʥʦʛʦ (Parthenium hysterophorus) (76,48 %), ʘʢʠʨʘʥʪʝʩʘ (Achyranthus 

aspera) (69,66 %), ʠʚʳ (Salix sp.) (65,14 %) ʠ ʬʠʟʘʣʠʩʘ ʥʘʠʤʝʥʴʰʝʛʦ (Physalis 

minima) (49,53 %). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʩʪʨʘʢʪʳ ʜʫʨʤʘʥʘ ʠ ʧʘʨʪʝʥʠʫʤʘ ʤʦʛʫʪ ʩʪʘʪʴ 

ʚʦʟʤʦʞʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʙʠʦʬʫʥʛʠʮʠʜʦʚ 

ʜʣʷ ʙʦʨʴʙʳ ʩ A. solani ʥʘ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨʘʭ [In vitro antifungal activities..., 2017]. 

ʅʘʨʷʜʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʤʝʪʦʜʘ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʬʫʥʛʠʮʠʜʦʚ 

ʚ ʢʦʥʪʨʦʣʝ ʘʣʴʪʝʨʥʘʨʠʦʟʦʚ, ʠʤʝʶʪʩʷ ʩʦʦʙʱʝʥʠʷ ʦ ʨʘʟʨʘʙʦʪʢʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʝʪʦʜʘ, ʙʘʟʠʨʫʶʱʝʛʦʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʤʤʫʥʦʠʥʜʫʢʪʦʨʦʚ ʠʣʠ ʠʥʜʫʢʪʦʨʦʚ 

ʙʦʣʝʟʥʝʫʩʪʦʡʯʠʚʦʩʪʠ (ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ) ʨʘʩʪʝʥʠʡ. 

ʉʦʩʪʦʷʥʠʝ ʨʘʩʪʝʥʠʷ-ʭʦʟʷʠʥʘ ʦʢʘʟʳʚʘʝʪ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨ 

ʧʘʪʦʛʝʥʝʟʘ ʘʣʴʪʝʨʥʘʨʠʝʚʳʭ ʛʨʠʙʦʚ. ʆʩʣʘʙʣʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʩ ʧʦʥʠʞʝʥʥʳʤ 

ʘʜʘʧʪʠʚʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʩʠʣʴʥʝʝ ʧʦʨʘʞʘʶʪʩʷ ʜʘʥʥʦʡ ʛʨʫʧʧʦʡ ʚʦʟʙʫʜʠʪʝʣʝʡ. 

ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʤʝʨ ʧʦʚʳʰʝʥʠʷ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʨʘʩʪʝʥʠʡ ʦʙʷʟʘʪʝʣʴʥʦ 

ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʧʨʦʛʨʘʤʤʘʭ ʢʦʥʪʨʦʣʷ ʘʣʴʪʝʨʥʘʨʠʦʟʦʚ. 
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ʇʦ ʤʝʨʝ ʧʨʝʦʜʦʣʝʥʠʷ ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʚʥʝʰʥʠʭ ʙʘʨʴʝʨʦʚ 

ʨʘʩʪʝʥʠʷ: ʢʫʪʠʢʫʣʷʨʥʦʛʦ, ʩʫʙʝʨʠʥʦʚʦʛʦ ʩʣʦʷ, ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ï ʢʣʝʪʢʘ ʜʦʣʞʥʘ 

çʧʦʯʫʚʩʪʚʦʚʘʪʴè ʦʧʘʩʥʦʩʪʴ ʠ ʚʢʣʶʯʠʪʴ ʩʠʩʪʝʤʫ ʨʝʘʛʠʨʦʚʘʥʠʷ. ʈʘʩʪʝʥʠʝ 

ʨʘʩʧʦʟʥʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʦʣʝʢʫʣʳ (ʵʣʠʩʠʪʦʨʳ), ʧʨʠʩʫʱʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ 

(MAMPs, microbe-associated molecular patterns), ʢʘʢ ʩʠʛʥʘʣ, ʟʘʧʫʩʢʘʶʱʠʡ 

ʠʤʤʫʥʥʫʶ ʟʘʱʠʪʫ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʫʞʝ ʚʳʷʚʣʝʥ ʨʷʜ ʩʦʝʜʠʥʝʥʠʡ, 

ʠʥʜʫʮʠʨʫʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ 

ʩʨʝʜʳ: ʬʣʘʛʝʣʠʥ, ʬʘʢʪʦʨ ʵʣʦʥʛʘʮʠʠ ʙʘʢʪʝʨʠʡ, ʭʠʪʠʥ, ʛʣʶʢʘʥ, ʢʩʠʣʘʥʘʟʘ, ʥʝʢʦʪʦʨʳʝ 

ʣʠʧʦʬʠʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʘʨʘʭʠʜʦʥʦʚʘʷ ʢʠʩʣʦʪʘ ʠ ʵʨʛʦʩʪʝʨʦʣ [MAMP 

(microbe-associated molecular pattern)..., 2013]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʨʘʩʪʝʥʠʝʤ-ʭʦʟʷʠʥʦʤ ʠ ʧʘʨʘʟʠʪʦʤ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʩʪʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʫʪʨʘʪʠʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʚʨʝʤʷ 

ʟʘʧʫʩʢʘʪʴ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʘʢʪʠʚʠʨʦʚʘʪʴ ʟʘʱʠʪʥʳʝ ʨʝʘʢʮʠʠ 

ʨʘʩʪʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʪ ʵʣʠʩʠʪʦʨʳ ï ʤʝʪʘʙʦʣʠʪʳ ʛʨʠʙʥʦʛʦ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʕʪʠ ʚʝʱʝʩʪʚʘ ʜʝʡʩʪʚʫʶʪ ʢʘʢ ʩʠʛʥʘʣʴʥʳʝ ʤʦʣʝʢʫʣʳ ʠ ʟʘʧʫʩʢʘʶʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ ʨʘʩʪʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤʠ 

ʠʥʜʫʢʪʦʨʘʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʧʦʣʠʩʘʭʘʨʠʜʳ: ʛʣʶʢʘʥʳ, ʭʠʪʠʥ 

ʠ ʭʠʪʦʟʘʥ. ɸʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥʜʫʢʪʦʨʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ 

ʢ ʙʦʣʝʟʥʷʤ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʚ ʢʘʯʝʩʪʚʝ ʵʣʠʩʠʪʦʨʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʛʣʶʢʘʥʳ, 

ʩʧʦʩʦʙʥʳʝ ʚʢʣʶʯʘʪʴ ʛʝʥʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʨʠʚʦʜʠʪʴ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʠʥʪʝʟʘ 

ʛʣʶʢʘʥʘʟ ʠ ʜʨʫʛʠʭ ʬʠʪʦʘʣʝʢʩʠʥʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʛʨʫʧʧʳ ʫʯʝʥʳʭ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ 

ʥʘ ʧʦʠʩʢ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʛʣʶʢʘʥʦʚ ʫ ʚʳʩʰʠʭ ʙʘʟʠʜʠʘʣʴʥʳʭ ʛʨʠʙʦʚ. ʅʘ 

ʦʩʥʦʚʝ ʛʣʶʢʘʥʦʚ ʪʨʫʪʦʚʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ (Fomes fomentarius (L.) Fr.) ʩʦʟʜʘʥ 

ʧʨʝʧʘʨʘʪ ʄʠʢʦʩʘʥ-ʅ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʠ ʄʠʢʦʩʘʥ-ɺ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥ ʨʘʟʨʝʰʝʥ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʦʜʥʦʣʝʪʥʠʭ ʢʫʣʴʪʫʨʘʭ - ʧʰʝʥʠʮʝ, ʷʯʤʝʥʝ, ʛʦʨʦʭʝ, ʢʫʢʫʨʫʟʝ, 

ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʝ, ʘ ʪʘʢʞʝ ʥʘ ʤʥʦʛʦʣʝʪʥʠʭ ʢʫʣʴʪʫʨʘʭ ï ʥʘ ̫ ʙʣʦʥʝ [ʇʨʝʧʘʨʘʪʳ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ..., 2002; ɻʦʨʦʚʦʡ ʃ.ʌ., 2005]. 

ʉʘʣʠʮʠʣʦʚʘʷ ʢʠʩʣʦʪʘ ʢʘʢ ʵʣʠʩʠʪʦʨ ʧʨʠʟʥʘʥʘ ʣʫʯʰʠʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʦʨʯʠʮʳ ʘʣʴʪʝʨʥʘʨʠʦʟʦʤ (Alternaria brassicae (Berk.) 
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Sacc.). ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʜʨʫʛʠʝ ʥʝʩʢʦʣʴʢʦ ʚʝʱʝʩʪʚ ʪʦʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪ 

ʨʘʟʚʠʪʠʝ ʘʣʴʪʝʨʥʘʨʠʦʟʘ: ʭʠʪʦʟʘʥ, b-ʘʤʠʥʦʤʘʩʣʷʥʘʷ ʢʠʩʣʦʪʘ, 2,6-

ʜʠʭʣʦʨʠʟʦʥʠʢʦʪʠʥʦʚʘʷ ʢʠʩʣʦʪʘ. ɺʣʠʷʥʠʝ ʩʦʝʜʠʥʝʥʠʡ-ʵʣʠʩʠʪʦʨʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʪʘʢʞʝ ʙʳʣʦ ʠʟʫʯʝʥʦ. ʆʙʨʘʙʦʪʢʠ ʩʘʣʠʮʠʣʦʚʦʡ ʢʠʩʣʦʪʦʡ ʜʘʁʪ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʫʨʦʞʘʡʥʦʩʪʴ. ʍʠʪʦʟʘʥ ʦʢʘʟʘʣʩʷ ʣʫʯʰʝʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʩʘʣʠʮʠʣʦʚʦʡ ʢʠʩʣʦʪʝ ʚ 

ʢʘʯʝʩʪʚʝ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʠʩʠʪʦʨʘ, ʧʦʚʳʰʘʶʱʝʛʦ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʩʥʠʞʘʶʱʝʛʦ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ [Mamgain A. et.al., 2019]. 

ɺʥʝ- ʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ ʙʘʢʪʝʨʠʡ Pseudomonas putida F19 ʠ 

P. aurantiaca B-162 ʠʥʜʫʮʠʨʫʶʪ ʩʠʩʪʝʤʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʣʴʪʝʨʥʘʨʠʦʟʘʤ ʫ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʣʠʩʠʪʦʨʥʳʭ ʩʚʦʡʩʪʚ 

ʢʦʤʧʣʝʢʩʦʚ ʚʥʝʢʣʝʪʦʯʥʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʚʳʩʦʢʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ P. aurantiaca B-162: ʩʥʠʞʝʥʠʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʦʣʝʝ ʯʝʤ ʥʘ 30 % ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʫ ʰʝʩʪʠ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ 

(ʧʝʪʨʫʰʢʠ, ʨʘʧʩʘ, ʤʦʨʢʦʚʠ, ʦʛʫʨʮʦʚ, ʢʘʧʫʩʪʳ ʠ ʨʝʜʴʢʠ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʚʥʝʢʣʝʪʦʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ P. putida F19 ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʣʠ ʧʦʨʘʞʘʝʤʦʩʪʴ 

ʘʣʴʪʝʨʥʘʨʠʦʟʦʤ ʫ ʯʝʪʳʨʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ: ʨʘʧʩʘ, ʤʦʨʢʦʚʠ, ʪʦʤʘʪʦʚ ʠ ʨʝʜʴʢʠ 

[ʌʝʢʣʠʩʪʦʚʘ ʀ.ʅ. ʠ ʜʨ., 2013].  
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ɻʃɸɺɸ 2. ʋʉʃʆɺʀʗ, ʆɹʒɽʂʊʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 

 

2.1 ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʄʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʬʠʪʦʧʘʪʦʛʝʥʦʚ ʠ 

ʬʠʪʦʬʘʛʦʚ ʠ ʎʂʇ ʌɻɹʅʋ ʉʂʌʅʎʉɺɺ. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʘʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʘʪʦʛʝʥʥʳʭ ʚʠʜʦʚ ï ʚʦʟʙʫʜʠʪʝʣʝʡ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ 

ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʌɻʋ ʌʀʎ çʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʦʩʥʦʚʳ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠè ʈɸʅ (ʛ. ʄʦʩʢʚʘ). ʈʘʙʦʪʘ ʩ ʢʦʣʣʝʢʮʠʝʡ ʰʪʘʤʤʦʚ-ʘʥʪʘʛʦʥʠʩʪʦʚ 

ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʤʝʪʦʜʘ ʌʅʎ ɺʅʀʀʄʂ (ʂʨʘʩʥʦʜʘʨ). ʇʦʣʝʚʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʚʠʥʦʛʨʘʜʥʠʢʘʭ ʆʆʆ ʘʛʨʦʬʠʨʤʳ çʖʞʥʘʷè, 

ʊʝʤʨʶʢʩʢʠʡ ʨʘʡʦʥ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ. ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʦʪʙʦʨ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʦʪʜʝʣʝʥʠʷʭ ʆʆʆ ʘʛʨʦʬʠʨʤʳ çʖʞʥʘʷè ï ʦʪʜ. 

ˉ1 (ʧ. ʂʫʯʫʛʫʨʳ), ʦʪʜ. ˉ3 (ʩʪ. ʂʫʨʯʘʥʩʢʘʷ), ʘ ʪʘʢʞʝ ʥʘ ɸʥʘʧʩʢʦʡ 

ʘʤʧʝʣʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʣʝʢʮʠʠ (ɸɿʆʉɺʠɺ). ʆʧʳʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨ ʙʦʨʴʙʳ ʩ 

ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʴʶ ʚʠʥʦʛʨʘʜʘ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ 

ʫʯʘʩʪʢʝ ʩʦʨʪʘ ɹʠʘʥʢʘ ʚ ʦʪʜʝʣʝʥʠʠ ˉ 3 ʆʆʆ ʘʛʨʦʬʠʨʤʳ çʖʞʥʘʷè. 

ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʨʝʛʠʦʥʦʤ ʚʠʥʦʛʨʘʜʦʚʠʥʦʜʝʣʴʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ ʈʌ. ɽʛʦ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʨʪʦʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʨʘʟʣʠʯʥʳʭ ʩʨʦʢʦʚ ʩʦʟʨʝʚʘʥʠʷ (ɺʠʥʦʛʨʘʜʘʨʩʪʚʦ ʈʦʩʩʠʠ: ʥʘʩʪʦʷʱʝʝ ʠ ʙʫʜʫʱʝʝ, 

2004). ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʝʛʠʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʫʤʤʦʡ 

ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ (3400-3600 ↔ʉ) ʠ ʦʧʪʠʤʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʠʭ ʧʦ 

ʤʝʩʷʮʘʤ. ʉʫʤʤʘ ʛʦʜʦʚʳʭ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 350-647 ʤʤ, ʩʨʝʜʥʷʷ ʛʦʜʦʚʘʷ 

ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ 70 %, ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 170-240 ʜʥʝʡ, 
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ʤʘʢʩʠʤʫʤ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ +42,0Áʉ, ʦʪʨʠʮʘʪʝʣʴʥʳʭ -36,7ÁC [ʇʝʪʨʦʚ ʠ 

ʜʨ., 2020]. 

 

2.2 ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʪʝʭʥʠʯʝʩʢʠʡ ʩʦʨʪ ʚʠʥʦʛʨʘʜʘ ï ɹʠʘʥʢʘ, 

ʢʦʤʧʣʝʢʩ ʛʨʠʙʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ, 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʬʫʥʛʠʮʠʜʳ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ (ʭʠʤʠʯʝʩʢʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ). 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʘ ʚʠʥʦʛʨʘʜʘ ɹʠʘʥʢʘ. ʊʝʭʥʠʯʝʩʢʠʡ ʩʦʨʪ ʨʘʥʥʝʛʦ ʩʨʦʢʘ 

ʩʦʟʨʝʚʘʥʠʷ, ʩʣʦʞʥʳʡ ʤʝʞʚʠʜʦʚʦʡ ʛʠʙʨʠʜ ʝʚʨʦʧʝʡʩʢʦ-ʘʤʝʨʠʢʘʥʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï ɺʠʣʣʘʨ ʙʣʘʥ (ʛʝʥʝʪʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ 56,19 % Vitis vinifera + 

3,13 % Vitis labrusca + 29,16 % Vitis rupestris + 6,25 % Vitis berlandieri + 5,28 % Vitis 

lincecumii) Ĭ ʐʘʩʣʘ ʙʫʚʴʝ (ɺʝʥʛʨʠʷ). ʗʛʦʜʳ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ, ʙʝʣʳʝ, ʦʢʨʫʛʣʳʝ, 

ʚʢʫʩ ʛʘʨʤʦʥʠʯʥʳʡ ʩ ʣʸʛʢʠʤ ʮʚʝʪʦʯʥʳʤ ʘʨʦʤʘʪʦʤ. ʉʦʨʪ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ 

ʩʘʭʘʨʦʥʘʢʦʧʣʝʥʠʝʤ (ʜʦ 24-26%) ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʪʠʪʨʫʝʤʦʡ ʢʠʩʣʦʪʥʦʩʪʠ 8-9 ă. 

ʄʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ï25éï27 Áʉ. ɻʨʦʟʜʠ ʩʨʝʜʥʝʧʣʦʪʥʳʝ, ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʬʦʨʤʳ, ʩʨʝʜʥʠʡ ʚʝʩ ʛʨʦʟʜʠ 120 ʛ. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʠʥʦʛʨʘʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩʦʨʪʘ ʥʘ ʟʘʩʝʜʘʥʠʠ ʜʝʛʫʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʠ ʌɻɹʅʋ ʉʂʌʅʎʉɺɺ 

ʩʦʩʪʘʚʣʷʝʪ 7,4-8,0 ʙʘʣʣʦʚ. 

ɺʦʟʙʫʜʠʪʝʣʠ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ, ʣʠʩʪʴʷ 

ʨʘʩʪʝʥʠʡ ʚʠʥʦʛʨʘʜʘ, ʭʠʤʠʯʝʩʢʠʝ ʬʫʥʛʠʮʠʜʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ 

çʉʧʠʩʢʝéè (ʉʧʠʩʦʢ ʧʝʩʪʠʮʠʜʦʚ ʠ ʘʛʨʦʭʠʤʠʢʘʪʦʚé, 2018, 2019, 2020, 2021) ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ) ʠ ʨʘʟʣʠʯʥʳʝ ʰʪʘʤʤʳ-ʧʨʦʜʫʮʝʥʪʳ ʘʥʪʠʙʠʦʪʠʯʝʩʢʦʡ 

ʤʠʢʨʦʬʣʦʨʳ ʠʟ ʢʦʣʣʝʢʮʠʠ ʆʆʆ ɹʠʦʪʝʭʘʛʨʦ (ʛ. ʊʠʤʘʰʝʚʩʢ) ʩ ʪʠʪʨʘʤʠ ʥʝ ʤʝʥʝʝ 1 Ĭ 

109 ʂʆɽ/ʤʣ, ʘʥʪʘʛʦʥʠʩʪʳ ʠʟ ʢʦʣʣʝʢʮʠʠ ʣʘʙʦʨʘʪʦʨʠʡ ʌɻɹʅʋ ʉʂʌʅʎʉɺɺ ʠ 

ʌɻɹʅʋ ʌʅʎ ɺʅʀʀʄʂ. 
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2.3 ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʄʦʥʠʪʦʨʠʥʛ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ 

ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʧʘʪʦʛʝʥʝʟʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʘʙʠʦʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʵʣʝʤʝʥʪʦʚ ʘʛʨʦʪʝʭʥʠʢʠ ʧʨʦʚʦʜʠʣʠ ʨʝʛʫʣʷʨʥʦ ʤʝʪʦʜʦʤ 

ʤʘʨʰʨʫʪʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʥʘ ʧʦʨʘʞʘʝʤʦʤ ʩʦʨʪʝ ɹʠʘʥʢʘ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʥʘʩʘʞʜʝʥʠʷʭ ʆʆʆ çʖʞʥʘʷè (ʦʪʜʝʣʝʥʠʝ ˉ 3, ʩʪ. ʂʫʨʯʘʥʩʢʘʷ) ʧʦ ʤʝʪʦʜʠʢʝ ɺʀɿʈ 

[ɼʦʩʧʝʭʦʚ ɹ.ɸ., 2014; ʄʝʪʦʜʠʯʝʩʢʦʝ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝé, 2010; 

ʄʝʪʦʜʠʢʘ ʚʳʷʚʣʝʥʠʷ ʠ ʫʯʝʪʘé, 1971; ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷé, 1979]. 

ɺʳʜʝʣʝʥʠʝ ʢʫʣʴʪʫʨ ʛʨʠʙʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʠʟ ʣʠʩʪʴʝʚ ʚʠʥʦʛʨʘʜʘ ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʧʦʨʘʞʝʥʠʷ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ, ʘ ʪʘʢʞʝ ʠʟ ʦʙʨʘʟʮʦʚ ʣʦʟʳ ʠ ʧʦʯʝʢ 

(ʟʠʤʫʶʱʠʡ ʟʘʧʘʩ ʠʥʬʝʢʮʠʠ) [ʄʝʪʦʜʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʠʢʦʣʦʛʠʠ, 1973; 

ʇʠʜʦʧʣʠʯʢʦ ʅ.ʄ., 1977; ɹʣʘʛʦʚʝʱʝʥʩʢʘʷ ɽ.ʖ., 2017; ʅʦʚʦʝ ʚ ʩʠʩʪʝʤʘʪʠʢʝé, 

2003ʙ]. 

ɻʨʠʙʳ, ʚʭʦʜʷʱʠʝ ʚ ʤʠʢʦʧʘʪʦʢʦʤʧʣʝʢʩ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ, 

ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʣʠʩʪʴʝʚ ʤʝʪʦʜʦʤ ʪʢʘʥʝʚʳʭ ʬʨʘʛʤʝʥʪʦʚ 

[Reactive oxygen species..., 2020]. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʛʨʠʙʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʘʛʘʨʠʟʦʚʘʥʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ï ʢʘʨʪʦʬʝʣʴʥʫʶ, ʢʘʨʪʦʬʝʣʴʥʦ-ʩʘʭʘʨʦʟʥʫʶ, 

ʢʘʨʪʦʬʝʣʴʥʦ-ʤʦʨʢʦʚʥʫʶ. ʏʘʰʢʠ ʇʝʪʨʠ ʩ ʫʢʘʟʘʥʥʳʤʠ ʩʨʝʜʘʤʠ ʘʩʝʧʪʠʯʝʩʢʠ 

ʠʥʦʢʫʣʠʨʦʚʘʣʠ ʥʝʙʦʣʴʰʠʤʠ ʩʝʛʤʝʥʪʘʤʠ ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʥʦʡ ʪʢʘʥʠ ʣʠʩʪʴʝʚ ʚʤʝʩʪʝ 

ʩʦ ʟʜʦʨʦʚʳʤʠ ʫʯʘʩʪʢʘʤʠ. ʇʦʩʝʚʳ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ 5-7 ʜʥʝʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25Áʉ. 

ɺʳʨʦʩʰʠʝ ʢʦʣʦʥʠʠ ʛʨʠʙʦʚ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʧʦ ʦʧʨʝʜʝʣʠʪʝʣʷʤ [Simmons E.G., 

2007; ʉʘʪʪʦʥ ɼ. ʠ ʜʨ., 2001]. ʏʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʤʠʢʨʦʤʠʮʝʪʦʚ (ɸ) ʦʧʨʝʜʝʣʷʣʠ 

ʧʦ ʬʦʨʤʫʣʝ (1) [ɹʦʣʦʪʷʥʩʢʘʷ ɽ.ɸ., 2019]: 

 

ˍ  
ˏ

˞
ρππϷ,      (1) 

 

ʛʜʝ ɺ ï ʯʠʩʣʦ ʦʙʨʘʟʮʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʚʠʜ ʦʙʥʘʨʫʞʝʥ; ʉ ï ʦʙʱʝʝ ʯʠʩʣʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ. 
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ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʠʟʦʣʷʪʦʚ Alternaria ʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʠʢʘʤʠ ʟʘʢʣʘʜʢʠ 

ʦʙʨʘʟʮʦʚ ʚʦ ʚʣʘʞʥʫʶ ʢʘʤʝʨʫ ʠ ʥʘ ʯʘʰʢʠ ʇʝʪʨʠ ʩ ʢʘʨʪʦʬʝʣʴʥʦ-ʤʦʨʢʦʚʥʳʤ ʘʛʘʨʦʤ 

(ʂʄɸ). ʇʝʨʝʜ ʟʘʢʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʪʝʨʠʣʠʟʦʚʘʣʠ 

70 % ʵʪʘʥʦʣʦʤ ʠ ʧʨʦʤʳʚʘʣʠ 2 ʯʘʩʘ ʧʦʜ ʧʨʦʪʦʯʥʦʡ ʚʦʜʦʡ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʟʘʛʥʠʚʘʥʠʷ. ʇʦʩʣʝ ʟʘʢʣʘʜʢʠ ʯʘʰʢʠ ʇʝʪʨʠ ʠ ʚʣʘʞʥʳʝ ʢʘʤʝʨʳ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ 20-

25 Áʉ. ɸʥʘʣʠʟ ʩʧʦʨʦʥʦʰʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʥʦʢʫʣʷʨʘ ʨʘʟ ʚ ʩʫʪʢʠ 

ʜʦ ʧʦʷʚʣʝʥʠʷ ʦʙʠʣʴʥʦʛʦ ʩʧʦʨʦʥʦʰʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʙʦʣʝʟʥʠ. ʇʦʩʣʝ ʦʙʥʘʨʫʞʝʥʠʷ 

ʢʦʥʠʜʠʡ ʧʦʜ ʙʠʥʦʢʫʣʷʨʦʤ, ʧʨʠʛʦʪʘʚʣʠʚʘʣʠ ʤʠʢʨʦʧʨʝʧʘʨʘʪ, ʢʦʪʦʨʳʡ 

ʧʨʦʩʤʘʪʨʠʚʘʣʠ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ. 

ʇʦʩʪʨʦʝʥʠʝ ʦʙʦʙʱʝʥʥʦʡ ʣʠʥʝʡʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʠ ʨʘʟʚʠʪʠʷ 

ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʝʟʥʠ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʷʟʳʢʝ Python. ɼʣʷ 

ʨʘʙʦʪʳ ʩ ʪʘʙʣʠʮʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʘʢʝʪ pandas, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ - ʧʘʢʝʪ 

stats models [Seabold S. et.al., 2010], ʨʘʙʦʪʘ ʩ ʤʘʪʨʠʮʘʤʠ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ 

ʧʘʢʝʪʘ patsy, ʬʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʝʪʘ …2 ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʟ ʧʘʢʝʪʘ SciPy, ʜʣʷ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʘʢʝʪ plotly. 

ʈʝʛʨʝʩʩʠʷ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʣʴʪʝʨʥʘʨʠʦʟʘ ʩʪʨʦʠʣʘʩʴ ʤʝʪʦʜʦʤ 

ʦʙʦʙʱʝʥʥʦʡ ʣʠʥʝʡʥʦʡ ʤʦʜʝʣʠ ʩ ʇʫʘʩʩʦʥʦʚʩʢʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʪʢʣʠʢʘ. ɹʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʦʙʦʙʱʝʥʥʘʷ ʤʦʜʝʣʴ, ʧʦʩʢʦʣʴʢʫ ʨʘʟʚʠʪʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʣʝʟʥʠ 

ʠʤʝʶʪ ʥʘʢʦʧʠʪʝʣʴʥʫʶ ʧʨʠʨʦʜʫ, ʝʝ ʜʠʥʘʤʠʢʘ ʧʨʦʛʨʝʩʩʠʨʫʝʪ ʚʦ ʚʨʝʤʝʥʠ, ʘ ʟʥʘʯʠʪ, 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠ. ʊʘʢʞʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʇʫʘʩʩʦʥʘ ʙʦʣʝʝ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʮʝʥʠʚʘʝʤʳʭ ʩʯʝʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʨʘʞʝʥʠʷ 

ʙʦʣʝʟʥʴʶ [Agresti A., 2015]. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʣʠʯʠʷ ʠʟʙʳʪʦʯʥʦʩʪʠ ʜʠʩʧʝʨʩʠʠ ʚ 

ʤʦʜʝʣʠ ʥʘʭʦʜʠʣʦʩʴ ʯʘʩʪʥʦʝ ʩʫʤʤʳ ʢʚʘʜʨʘʪʦʚ ʦʩʪʘʪʢʦʚ ʇʠʨʩʦʥʘ ʠ ʩʪʝʧʝʥʝʡ 

ʩʚʦʙʦʜʳ ʦʩʪʘʪʢʦʚ ʵʪʦʡ ʤʦʜʝʣʠ ʧʦ ʬʦʨʤʫʣʝ (2): 

 

ͺ
 (2) 

 

ɺ ʩʣʫʯʘʝ ʩʠʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʜʠʩʧʝʨʩʠʠ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ 

ʢʚʘʟʠ-ʧʫʘʩʩʦʥʦʚʩʢʦʝ ʚʳʨʘʚʥʠʚʘʥʠʝ [Sellers K.F. et.al., 2017; Dean C.B. et.al., 2016] 
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ï ʙʳʣʠ ʚʟʷʪʳ ʧʨʦʠʟʚʝʜʝʥʠʷ ʢʚʘʜʨʘʪʦʚ Õ ʥʘ ʢʚʘʜʨʘʪʳ ʨʘʟʥʦʩʪʠ ʝʜʠʥʠʮʳ ʠ Õ 

(ʬʦʨʤʫʣʘ (3): 

 

Аᶻρ А , (3) 

 

ʛʜʝ Õ ï ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʚʝʣʠʯʠʥʳ. 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʟʥʘʯʠʤʦʛʦ ʚʣʠʷʥʠʷ ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʨʘʩʩʯʠʪʳʚʘʣʦʩʴ ʨ-ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ …2 ʦʪʥʦʰʝʥʠʷ ʣʦʛʘʨʠʬʤʦʚ ʧʨʘʚʜʦʧʦʜʦʙʠʷ 

ʜʚʫʭ ʤʦʜʝʣʝʡ: ʤʦʜʝʣʠ ʩ ʚʢʣʶʯʝʥʥʳʤ ʦʮʝʥʠʚʘʝʤʳʤ ʧʘʨʘʤʝʪʨʦʤ ʠ ʙʝʟ ʥʝʛʦ 

(ʬʦʨʤʫʣʘ (4): 

 

ςὰὲὒͅὊόὰὰὓέὨὩὰ  ὰὲὒͅὙὩίὭὨόὥὰὓέὨὩὰ (4) 

 

ʛʜʝ lnL_FullModel ï ʣʦʛʘʨʠʬʤ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʧʦʣʥʦʡ ʤʦʜʝʣʠ; lnL_ResidualModel ï 

ʣʦʛʘʨʠʬʤ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʦʩʪʘʪʦʯʥʦʡ ʤʦʜʝʣʠ. 

ʈʘʟʥʠʮʫ ʣʦʛʘʨʠʬʤʦʚ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ …2 

ʩ ʯʠʩʣʦʤ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ, ʨʘʚʥʳʤ ʨʘʟʥʠʮʝ ʬʘʢʪʦʨʦʚ, ʧʦʣʥʦʡ ʠ ʚʣʦʞʝʥʥʦʡ 

ʤʦʜʝʣʝʡ (ʤʦʜʝʣʠ ʩ ʚʢʣʶʯʝʥʥʳʤ ʦʮʝʥʠʚʘʝʤʳʤ ʧʘʨʘʤʝʪʨʦʤ ʠ ʙʝʟ ʥʝʛʦ), ʬʦʨʤʫʣʘ (5): 

 

ὨὪὓͅὊόὰὰὓέὨὩὰὨὪὓͅὙὩίὭὨόὥὰὓέὨὩὰ (5) 

 

ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʤʦʜʝʣʠ, ʥʘʭʦʜʠʣʠ ʜʦʣʶ ʦʙʲʷʩʥʝʥʥʦʡ ʜʝʚʠʘʥʩr  (ʘʥʘʣʦʛ 

Ὑ  ʜʣʷ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ), ʨʘʩʩʯʠʪʘʥʥʫʶ ʢʘʢ ʨʘʟʥʦʩʪʴ ʥʫʣʝʚʦʡ ʜʝʚʠʘʥʩʳ 

ʩ ʦʩʪʘʪʦʯʥʦʡ ʜʝʚʠʘʥʩʦʡ ʤʦʜʝʣʠ, ʜʝʣʝʥʥʦʝ ʥʘ ʥʫʣʝʚʫʶ ʜʝʚʠʘʥʩʫ, ʬʦʨʤʫʣʘ (6): 

 

ͺ ͺ

ͺ
 (6) 

 

ʛʜʝ null_deviance ï ʥʫʣʝʚʘʷ ʜʝʚʠʘʥʩʘ; residual_deviance ï ʦʩʪʘʪʦʯʥʘʷ ʜʝʚʠʘʥʩʘ. 
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ʇʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʝʡ ʧʨʦʚʦʜʠʣʦʩʴ ʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʦʤʫ 

ʧʨʦʪʦʢʦʣʫ [Zuur A.F et.al., 2016]. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʬʫʥʢʮʠʠ ʨʝʛʨʝʩʩʠʠ, ʚ ʢʘʯʝʩʪʚʝ ʟʘʚʠʩʠʤʦʛʦ ʬʘʢʪʦʨʘ 

ʚʳʩʪʫʧʘʶʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʥʝʧʨʝʨʳʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʙʦʣʝʟʥʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʠʢʪʦʨʦʚ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ 

ʬʘʢʪʦʨʦʚ: ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʜʠʩʢʨʝʪʥʳʡ ï ʧʝʨʠʦʜ ʫʯʝʪʘ; ʢʘʯʝʩʪʚʝʥʥʳʝ - ʛʦʜ ʫʯʝʪʘ, 

ʷʨʫʩ ʧʦʙʝʛʘ, ʪʠʧ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 

ʌʦʨʤʫʣʘ ʤʦʜʝʣʠ ʠʤʝʣʘ ʩʣʝʜʫʶʱʠʡ ʚʠʜ (7): 

 

'R; ʈ ~ ʧʝʨʠʦʜ ʫʯʝʪʘ + ʛʦʜ + ʷʨʫʩ + ʪʠʧ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ' (7) 

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʤʦʨʬʦʣʦʛʦ-ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʠʟʦʣʷʪʦʚ Alternaria sp. ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʦʩʝʚ ʥʘ ʨʘʟʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ï ʂʄɸ 

(ʢʘʨʪʦʬʝʣʴʥʦ-ʤʦʨʢʦʚʥʳʡ ʘʛʘʨ), ʊɸ (ʪʦʤʘʪʥʳʡ ʘʛʘʨ), ʦʚʦʱʥʘʷ ʩʨʝʜʘ V8 

[ʃʸʚʢʠʥʘ ʃ.ʄ. ʠ ʜʨ., 2003] ɸʥʘʣʠʟ ʨʦʩʪʘ ʠʟʦʣʷʪʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ 10-ʝ ʩʫʪʢʠ 

ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʉʠʤʤʦʥʩʘ [2007]. ʈʘʜʠʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʠ ʨʦʩʪʦʚʦʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʦʣʷʪʦʚ Alternaria ʥʘ ʨʘʟʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʦʧʨʝʜʝʣʷʣʠ 

ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ɹʫʭʘʣʦ ɸ.ʉ. [1988]. ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ 

ʥʝʩʢʦʣʴʢʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʩʪʘ ʢʫʣʴʪʫʨ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʙʦʣʝʝ 

ʘʜʝʢʚʘʪʥʳʭ ʜʘʥʥʳʭ. ʋʯʸʪ ʨʦʩʪʘ ʜʠʘʤʝʪʨʘ ʢʦʣʦʥʠʠ, ʚʳʩʦʪʳ ʤʠʮʝʣʠʷ ʠ ʧʣʦʪʥʦʩʪʠ 

ʢʦʣʦʥʠʠ ʧʨʦʚʦʜʠʣʠ ʥʘ 7-ʝ ʩʫʪʢʠ. 

ʈʦʩʪʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ (8): 

 

˝˗  , (8) 

 

ʛʜʝ ʈʂ ï ʨʦʩʪʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ; D ï ʜʠʘʤʝʪʨ ʢʦʣʦʥʠʠ, ʤʤ; h ï ʚʳʩʦʪʘ 

ʤʠʮʝʣʠʷ, ʤʤ; g ï ʧʣʦʪʥʦʩʪʴ ʢʦʣʦʥʠʠ, ʙʘʣʣ; t ï ʚʦʟʨʘʩʪ ʢʦʣʦʥʠʠ, ʩʫʪʢʠ. 

ʈʘʜʠʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʢʦʣʦʥʠʠ ʚʦʟʙʫʜʠʪʝʣʷ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ (9): 
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˝˞˝ , (9) 

 

ʛʜʝ ʈʉʈ ï ʨʘʜʠʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʢʦʣʦʥʠʠ; R2 ï ʨʘʜʠʫʩ ʢʦʣʦʥʠʠ ʥʘ ʤʦʤʝʥʪ 

ʫʯʝʪʘ, ʤʤ; R1 ï ʨʘʜʠʫʩ ʠʥʦʢʫʣʷʮʠʦʥʥʦʛʦ ʙʣʦʢʘ, ʤʤ; t1, t2 ï ʥʘʯʘʣʴʥʦʝ ʠ ʢʦʥʝʯʥʦʝ 

ʚʨʝʤʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʩʫʪʢʠ. 

ɸʥʘʣʠʟ ʤʠʢʨʦʩʪʨʫʢʪʫʨ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ ï 

ʤʝʪʦʜʦʤ ʨʘʟʜʘʚʣʝʥʥʦʡ ʢʘʧʣʠ [ɹʣʘʛʦʚʝʱʝʥʩʢʘʷ ɽ.ʖ., 2017]; ʦʧʨʝʜʝʣʝʥʠʝ ʛʘʙʠʪʫʩʘ 

ʩʧʦʨʦʥʦʰʝʥʠʷ ï ʤʝʪʦʜʦʤ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʷ ʘʛʘʨʦʚʦʛʦ ʙʣʦʢʘ ʥʘ ʧʨʝʜʤʝʪʥʦʤ 

ʩʪʝʢʣʝ ʙʝʟ ʧʦʢʨʦʚʥʦʛʦ ʩʪʝʢʣʘ. 

ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʝ [Molecular 

Detection and Characterization..., 2016]. ʂʘʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʦʡ ɼʅʂ ʙʳʣʦ ʧʨʦʚʝʨʝʥʦ 

ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ. ʄʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʇʎʈ ʥʘ 5 ʛʝʥʦʚ: ITS 

(ʚʥʫʪʨʝʥʥʠʡ ʪʨʘʥʩʢʨʠʙʠʨʫʝʤʳʡ ʩʧʝʡʩʝʨ) [Amplification and direct sequencing..., 

1990], GAPDH (ʛʝʥ ʛʣʠʮʝʨʘʣʴʜʝʛʠʜ-3-ʬʦʩʬʘʪ-ʜʝʛʠʜʨʦʛʝʥʘʟʳ) [Berbee M.L. et.al., 

1999], Alt  a1 (ʛʝʥ ʛʣʘʚʥʦʛʦ ʘʣʣʝʨʛʝʥʘ Alternaria alternata) [Identification of 

A. arborescens..., 2017], tub (ʛʝʥ ɓ-ʪʫʙʫʣʠʥʘ) (Multiple evolutionary origins..., 1998), 

tef (ʬʘʢʪʦʨ ʵʣʦʥʛʘʮʠʠ ʪʨʘʥʩʣʷʮʠʠ 1 ʘʣʴʬʘ) [Alternaria species associated..., 2019] 

(ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʘʡʤʝʨʳ ʠ ʫʩʣʦʚʠʷ ʇʎʈ ʜʣʷ ʥʠʭ 

ɻʝʥ ʇʨʘʡʤʝʨʳ ʋʩʣʦʚʠʷ ʇʎʈ 

ITS-ʨʝʛʠʦʥ ITS1 TCCGTAGGTGAACCTGCGG 

ITS4 TCCTCCGCTTATTGATATGC 

94Áʉ ï 2 ʤʠʥ., 35Ĭ(94Áʉ ï 30 ʩʝʢ., 38Áʉ 

ï 1 ʤʠʥ., 72Áʉ ï 2 ʤʠʥ.), 72Áʉ ï 5 ʤʠʥ. 

Alt  a1 Alt -For ATGCAGTTCACCACCATCGC, 

Alt -Rev ACGAGGGTGAYGTAGGCGTC 

94Áʉ ï 3 ʤʠʥ., 40Ĭ(94Áʉ ï 40 ʩʝʢ., 58Áʉ 

ï 40 ʩʝʢ., 72Áʉ ï 40 ʩʝʢ.), 72Áʉ ï 5 ʤʠʥ. 

gpd gpdF CAACGGCTTCGGTCGCATTG,  

gpdR GCCAAGCAGTTGGTTGTGC 

95Áʉ ï 30 ʩʝʢ., 44Ĭ(94Áʉ ï 15 ʩʝʢ., 50Áʉ 

ï 30 ʩʝʢ., 68Áʉ ï 3 ʤʠʥ.), 72Áʉ ï 15 ʤʠʥ. 

ɓ-ʪʫʙʫʣʠʥ T1 AACATGCGTGAGATTGTAAGT,  

T22 TCTGGATGTTGTTTGGGAATCC 

94Áʉ ï 5 ʤʠʥ., 40Ĭ(94Áʉ ï 35 ʩʝʢ., 56Áʉ 

ï 1 ʤʠʥ., 72Áʉ ï 2 ʤʠʥ.), 72Áʉ ï 10 ʤʠʥ. 

TEF 1 Ŭ Alt -tef1 CTTGGAGGGAACCATCTTGA 

Alt -tef2 CTGGTACAAGGGTTGGGAGA 

95Áʉ ï 2 ʤʠʥ., 40Ĭ(94Áʉ ï 30 ʩʝʢ., 55Áʉ 

ï 30 ʩʝʢ., 72Áʉ ï 50 ʩʝʢ.), 72Áʉ ï 7 ʤʠʥ. 
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ɺ ʦʧʳʪʝ ʥʘ ʧʘʪʦʛʝʥʥʦʩʪʴ in vitro ʠʟ ʩʚʝʞʝʩʦʙʨʘʥʥʳʭ ʣʠʩʪʴʝʚ ʚʠʥʦʛʨʘʜʘ 

ʧʨʦʙʦʯʥʳʤ ʩʚʝʨʣʦʤ ʚʳʨʝʟʘʣʠ ʜʠʩʢʠ ʜʠʘʤʝʪʨʦʤ 40 ʤʤ ʠ ʨʘʩʢʣʘʜʳʚʘʣʠ ʥʘ ʚʣʘʞʥʫʶ 

ʩʪʝʨʠʣʴʥʫʶ ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ ʙʫʤʘʛʫ. ʉ ʧʦʤʦʱʴʶ ʧʠʧʝʪʢʠ ʠʥʦʢʫʣʠʨʦʚʘʣʠ 

ʧʦʚʝʨʭʥʦʩʪʴ ʜʠʩʢʦʚ ʩʧʦʨʦʚʦʡ ʩʫʩʧʝʥʟʠʝʡ ʠʟʦʣʷʪʦʚ Alternaria. ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʧʦʨ 

ʢʦʥʠʜʠʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ ʩʦʩʪʘʚʣʷʣʘ 1 Ĭ 106 ʢʦʥʠʜʠʡ/ʤʣ. ʏʘʰʢʠ ʇʝʪʨʠ ʩ 

ʠʥʦʢʫʣʠʨʦʚʘʥʥʳʤ ʣʠʩʪʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25Áʉ. 

ʉʪʝʧʝʥʴ ʧʘʪʦʛʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʷʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʱʘʜʠ ʧʦʨʘʞʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʦʚʳʭ ʜʠʩʢʦʚ. ʈʘʟʤʝʨ ʥʝʢʨʦʟʦʚ ʦʪʤʝʯʘʣʠ ʥʘ 3, 5 ʠ 7 ʩʫʪʢʠ ʦʪ 

ʤʦʤʝʥʪʘ ʠʥʦʢʫʣʷʮʠʠ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʝʢʨʦʟʦʚ ʰʪʘʤʤ ʧʨʠʟʥʘʚʘʣʠ ʥʝʧʘʪʦʛʝʥʥʳʤ. 

ʐʪʘʤʤʳ, ʟʘʨʘʞʝʥʠʝ ʢʦʪʦʨʳʤʠ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʧʦʷʚʣʝʥʠʝʤ ʤʝʣʢʠʭ ʪʦʯʝʯʥʳʭ 

ʥʝʢʨʦʟʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʦʚʳʭ ʜʠʩʢʦʚ, ʩʯʠʪʘʣʠ ʩʣʘʙʦ ʧʘʪʦʛʝʥʥʳʤʠ. ʐʪʘʤʤʳ, 

ʚʳʟʳʚʘʶʱʠʝ ʥʝʢʨʦʪʠʟʘʮʠʶ 10-30 % ʧʣʦʱʘʜʠ ʜʠʩʢʦʚ, ʩʯʠʪʘʣʠ ʫʤʝʨʝʥʥʦ 

ʧʘʪʦʛʝʥʥʳʤʠ, ʙʦʣʝʝ 50% ï ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʤʠ. 

ʀʟʫʯʝʥʠʝ ʘʥʪʠʬʫʥʛʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ 

ʬʫʥʛʠʮʠʜʦʚ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʜʠʬʬʫʟʥʦʛʦ ʤʝʪʦʜʘ 

(ʤʝʪʦʜ ʙʫʤʘʞʥʳʭ ʜʠʩʢʦʚ) ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ (ʉʵʛʠ ʁ., 1979). ɼʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʟʷʪʳ 2 ʰʪʘʤʤʘ ʨʦʜʘ Alternaria ʩ ʜʦʢʘʟʘʥʥʦʡ ʧʘʪʦʛʝʥʥʦʩʪʴʶ ï 

A-429-2, A-425-3. ʉʧʠʩʦʢ ʠʩʩʣʝʜʫʝʤʳʭ ʬʫʥʛʠʮʠʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʉʧʠʩʦʢ ʠʩʩʣʝʜʫʝʤʳʭ ʬʫʥʛʠʮʠʜʦʚ 

ʂʣʘʩʩ ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ 

ɼʝʡʩʪʚʫʶʱʝʝ ʚʝʱʝʩʪʚʦ ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʝ ʚ 

ʈʌ ʥʘʟʚʘʥʠʝ 

ʬʫʥʛʠʮʠʜʘ, 

ʧʨʝʧʘʨʘʪʠʚʥʘʷ ʬʦʨʤʘ 

ʅʦʨʤʘ 

ʨʘʩʭʦʜʘ, 

ʣ, ʢʛ/ʛʘ 

1 2 3 4 

ʊʨʠʘʟʦʣʳ 250 ʛ/ʣ ʜʠʬʝʥʦʢʦʥʘʟʦʣ ʉʢʦʨ, ʂʕ 0,4 

60 ʛ/ʣ ʜʠʬʝʥʦʢʦʥʘʟʦʣ +  

30 ʛ/ʣ ʮʠʬʣʫʬʝʥʘʤʠʜ 

ɼʠʥʘʣʠ, ɼʂ 0,7 

125 ʛ/ʣ ʪʝʪʨʘʢʦʥʘʟʦʣ ɼʦʤʘʨʢ, ʂʕ 0,32 

250 ʛ/ʣ ʪʝʙʫʢʦʥʘʟʦʣ ʂʦʣʦʩʘʣʴ, ʂʕ 0,4 

120 ʛ/ʣ ʧʨʦʧʠʢʦʥʘʟʦʣ+ 

60 ʛ/ʣ ʬʣʫʪʨʠʘʬʦʣ+ 

30 ʛ/ʣ ʜʠʬʝʥʦʢʦʥʘʟʦʣ 

ʂʘʧʝʣʣʘ, ʄʕ 1,3 

400 ʛ/ʣ ʤʘʩʣʦ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ+ 

150 ʛ/ʣ ʜʠʬʝʥʦʢʦʥʘʟʦʣ 

ʐʨʠʣʘʥʢ, ʂʄʕ 0,7 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

1 2 3 4 

ʉʪʨʦʙʠʣʫʨʠʥʳ  250 ʛ/ʣ ʘʟʦʢʩʠʩʪʨʦʙʠʥ ʂʚʘʜʨʠʩ, ʉʂ 0,8 

50 ʛ/ʢʛ ʧʠʨʘʢʣʦʩʪʨʦʙʠʥ + 550 ʛ/ʢʛ 

ʤʝʪʠʨʘʤ 

ʂʘʙʨʠʦ ʊʦʧ, ɺɼɻ 2,0 

250 ʛ/ʣ ʘʟʦʢʩʠʩʪʨʦʙʠʥ ʀʥʪʨʘʜʘ, ʉʂ 0,6 

500 ʛ/ʢʛ ʢʨʝʟʦʢʩʠʤ-ʤʝʪʠʣ ʉʪʨʦʙʠ, ɺɼɻ 0,2 

ɼʠʪʠʦʢʘʨʙʘʤʘʪʳ 750 ʛ/ʢʛ ʤʘʥʢʦʮʝʙ ʌʦʨʪʫʥʘ ɻʣʦʙʘʣ, ɺɼɻ 3,0 

800 ʛ/ʢʛ ʤʘʥʢʦʮʝʙ ɼʠʪʘʥ ʄ-45, ʉʇ 3,0 

640 ʛ/ʢʛ ʤʘʥʢʦʮʝʙ+ 

40 ʛ/ʢʛ ʤʝʬʝʥʦʢʩʘʤ 

ʈʠʜʦʤʠʣ ɻʦʣʜ ʄʎ, 

ɺɼɻ 

2,5 

ʄʦʨʬʦʣʠʥʳ 

(ʧʨʦʠʟʚʦʜʥʳʝ 

ʢʦʨʠʯʥʦʡ 

ʢʠʩʣʦʪʳ) + ʧʨʦʯʠʝ 

ʚʝʱʝʩʪʚʘ 

200 ʛ/ʣ ʜʠʤʝʪʦʤʦʨʬ +  

200 ʛ/ʣ ʬʣʫʘʟʠʥʘʤ 

ʀʥʩʘʡʜ, ʉʂ 1,2 

ʇʨʝʧʘʨʘʪʳ ʤʝʜʠ 861 ʛ/ʢʛ ʤʝʜʠ ʭʣʦʨʦʢʠʩʴ ʍʦʤ, ʉʇ 3,6 

576 ʛ/ʢʛ ʤʝʜʠ ʛʠʜʨʦʦʢʠʩʴ ʏʝʤʧ, ɺɼɻ 3,0 

345 ʛ/ʣ ʩʫʣʴʬʘʪ ʤʝʜʠ ʪʨʝʭʦʩʥʦʚʥʳʡ ʂʫʧʨʦʢʩʘʪ, ʂʉ 6,0 

ʇʠʨʠʜʠʣ-ʵʪʠʣ 

ʙʝʥʟʘʤʠʜʳ 

125 ʛ/ʣ ʬʣʫʦʧʠʨʘʤ + 375 ʛ/ʣ 

ʧʠʨʠʤʝʪʘʥʠʣ 

ʃʫʥʘ ʊʨʘʥʢʚʠʣʠʪʠ, 

ʂʉ 

1,2 

ʌʝʥʠʣʧʠʨʨʦʣʳ 

ʘʥʠʣʠʥʦʧʠʨʠʤʠʜʠʥ

 r

250 ʛ/ʢʛ ʬʣʫʜʠʦʢʩʦʥʠʣ + 375 ʛ/ʢʛ 

ʮʠʧʨʦʜʠʥʠʣ 

ʉʚʠʪʯ, ɺɼɻ 1,0 

ʆʢʩʘʟʦʣʠʜʠʥʜʠʦʥʳ 

ʠ ʧʠʧʝʨʠʜʠʥʠʣ 

ʪʠʘʟʦʣ 

ʠʟʦʢʩʘʟʦʣʠʥʳ 

30 ʛ/ʣ ʦʢʩʘʪʠʘʧʠʧʨʦʣʠʥ + 300 ʛ/ʣ 

ʬʘʤʦʢʩʘʜʦʥ 

ɿʦʨʚʝʢ ʕʥʢʘʥʪʠʷ, ʉʕ  0,8 

ɻʠʜʨʦʢʩʠʘʥʠʣʠʜʳ 500 ʛ/ʢʛ ʬʝʥʛʝʢʩʘʤʠʜ ʊʝʣʴʜʦʨ, ɺɼɻ 1,2 

 240 ʛ/ʣ ʤʘʩʣʦ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ ɸɺɻ-0297 2,0 

ʌʪʘʣʠʤʠʜʳ 500 ʛ/ʣ ʢʘʧʪʘʥʘ ʂʘʧʝʨʘʥʛ, ʂʉ 3,0 

 25 ʛ/ʣ ʮʠʘʟʦʬʘʤʠʜ + 250 ʛ/ʣ 

ʜʠʥʘʪʨʠʡ ʬʦʩʬʦʥʘʪ 

ʄʠʣʜʠʢʘʪ, ʂʉ 3,0 

 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʙʦʯʠʭ ʨʘʩʪʚʦʨʦʚ ʠʩʭʦʜʥʳʝ ʙʠʦʧʨʝʧʘʨʘʪʳ ʧʨʝʧʘʨʘʪʳ 

ʨʘʟʙʘʚʣʷʣʠ ʩʪʝʨʠʣʴʥʦʡ ʚʦʜʦʡ ʜʦ ʥʫʞʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʠʚʘʣʠ 

ʚ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ï 2 ʤʣ/ʣ ʠ 

4 ʤʣ/ʣ. ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷʣʘʩʴ ʰʠʨʠʥʘ ʟʦʥʳ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ ʚʦʢʨʫʛ 

ʙʫʤʘʞʥʳʭ ʜʠʩʢʦʚ. ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʰʢʘʣʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʪʘʙʣʠʮʝ 3 [ɹʫʨʦʚʠʥʩʢʘʷ ʄ.ɺ., 

ʖʨʯʝʥʢʦ ɽ.ɻ., 2019ʚ]. 

 

https://www.pesticidy.ru/group_substances/morfolin
https://www.pesticidy.ru/group_substances/morfolin
https://www.pesticidy.ru/group_substances/morfolin
https://www.pesticidy.ru/group_substances/morfolin
https://www.pesticidy.ru/group_substances/others_active_ingredient
https://www.pesticidy.ru/group_substances/others_active_ingredient
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ʊʘʙʣʠʮʘ 3 ï ʐʢʘʣʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʦʮʝʥʢʠ ʘʥʪʠʬʫʥʛʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʝʧʘʨʘʪʦʚ, 2019-2021 ʛʛ. 

ɿʦʥʘ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʢʦʣʦʥʠʡ ʪʝʩʪ-ʦʙʲʝʢʪʘ 

ʉʪʝʧʝʥʴ ɺ ʙʘʣʣʘʭ ɺ ʤʤ 

ʆʯʝʥʴ ʚʳʩʦʢʘʷ 4 ʦʪ 50 

ɺʳʩʦʢʘʷ 3 20-50 

ʉʨʝʜʥʷʷ 2 5-19 

ʅʠʟʢʘʷ 1 ʄʝʥʝʝ 5 

ʆʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʘ 0 0 

 

ʆʮʝʥʢʘ ʘʥʪʠʤʠʢʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʘʥʪʘʛʦʥʠʩʪʦʚ. ʂʫʣʴʪʫʨʳ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʠ ʘʥʪʘʛʦʥʠʩʪʦʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʨʘʱʠʚʘʣʠ ʧʦʨʦʟʥʴ ʥʘ ʯʘʰʢʘʭ 

ʇʝʪʨʠ ʩ ʢʘʨʪʦʬʝʣʴʥʦ-ʩʘʭʘʨʦʟʥʳʤ ʘʛʘʨʦʤ. ɺʨʝʤʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʰʪʘʤʤʦʚ 

Alternaria sp. ʩʦʩʪʘʚʣʷʣʦ 7 ʜʥʝʡ. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʰʪʘʤʤʦʚ-ʘʥʪʘʛʦʥʠʩʪʦʚ 

ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 14 ʜʥʝʡ. ɸʥʪʘʛʦʥʠʩʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʛʨʠʙʦʚ ʠ ʙʘʢʪʝʨʠʡ 

ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʚʩʪʨʝʯʥʳʭ ʢʫʣʴʪʫʨ. ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʩʪʝʨʠʣʴʥʳʤ ʩʚʝʨʣʦʤ (ʜʠʘʤʝʪʨ 6 ʤʤ) ʚʳʨʝʟʘʣʠ ʙʣʦʢʠ ʩ ʬʨʘʛʤʝʥʪʦʤ ʢʦʣʦʥʠʠ 

ʘʥʪʘʛʦʥʠʩʪʘ ʠ ʦʪʜʝʣʴʥʦ ʩ ʤʠʮʝʣʠʝʤ ʧʘʪʦʛʝʥʘ. ɼʘʣʝʝ ʩʪʝʨʠʣʴʥʦʡ ʧʝʪʣʝʡ ʥʘʜ 

ʧʣʘʤʝʥʝʤ ʩʧʠʨʪʦʚʢʠ ʧʦʤʝʱʘʣʠ 2 ʚʳʨʝʟʘʥʥʳʭ ʙʣʦʢʘ ʩ ʤʠʮʝʣʠʝʤ ʚ 1 ʯʘʰʢʫ ʇʝʪʨʠ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ 6 ʩʤ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʚʳʩʪʫʧʘʣʠ ʢʫʣʴʪʫʨʳ ʘʥʪʘʛʦʥʠʩʪʦʚ ʠ 

ʧʘʪʦʛʝʥʦʚ, ʧʦʩʝʷʥʥʳʝ ʦʪʜʝʣʴʥʦ. ɸʥʘʣʠʟ ʨʦʩʪʘ ʢʫʣʴʪʫʨ ʧʨʦʚʦʜʠʣʠ ʥʘ 10 ʩʫʪʢʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʋʯʝʪʳ ʧʨʦʚʦʜʠʣʠ ʥʘ 10 ʩʫʪʢʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʆʪʤʝʯʘʣʠ ʨʦʩʪ 

ʧʘʪʦʛʝʥʘ ʠ ʘʥʪʘʛʦʥʠʩʪʘ ʚ ʩʤ2 ʠ % ʦʪ ʧʣʦʱʘʜʠ ʯʘʰʢʠ ʇʝʪʨʠ (ʢʦʥʢʫʨʝʥʮʠʷ ʟʘ 

ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ) ʠ ʭʘʨʘʢʪʝʨ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ: ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʟʦʥ 

ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʠʣʠ 

ʚʝʱʝʩʪʚ ʘʥʪʠʙʠʦʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ (ʩʪʝʨʠʣʴʥʘʷ ʟʦʥʘ, ʤʤ); ʥʘʨʘʩʪʘʥʠʝ ʘʥʪʘʛʦʥʠʩʪʘ 

ʥʘ ʢʦʣʦʥʠʶ ʧʘʪʦʛʝʥʘ (ʛʠʧʝʨʧʘʨʘʟʠʪʠʯʝʩʢʘʷ ʟʦʥʘ, ʩʤ2); ʥʘʨʘʩʪʘʥʠʝ ʢʦʣʦʥʠʠ 

ʧʘʪʦʛʝʥʘ ʥʘ ʢʦʣʦʥʠʶ ʘʥʪʘʛʦʥʠʩʪʘ, ʩʤ2 (ʇʝʨʚʠʯʥʳʡ ʩʢʨʠʥʠʥʛ ʛʨʠʙʥʳʭ ʰʪʘʤʤʦʚ 

ʘʥʪʘʛʦʥʠʩʪʦʚ..., 2020). ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ï ʯʝʪʳʨʸʭʢʨʘʪʥʘʷ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʘʥʪʠʤʠʢʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʰʪʘʤʤʦʚ 

ʢʦʣʣʝʢʮʠʠ ʣʘʙʦʨʘʪʦʨʠʠ ʌɻɹʅʋ ʉʂʌʅʎʉɺɺ ï T-213, T-338, T-404/1, T-441/1, T-

503 (ʪʘʙʣʠʮʘ 4) ʠ ʢʦʣʣʝʢʮʠʠ ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʤʝʪʦʜʘ ɺʅʀʀʄʂ (ʪʘʙʣʠʮʘ 5) 

[]ʇʝʨʚʠʯʥʳʡ ʩʢʨʠʥʠʥʛ ʛʨʠʙʥʳʭ ʰʪʘʤʤʦʚ ʘʥʪʘʛʦʥʠʩʪʦʚ..., 2020, ʇʝʨʚʠʯʥʳʡ 
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ʩʢʨʠʥʠʥʛ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʰʪʘʤʤʦʚ ʘʥʪʘʛʦʥʠʩʪʦʚ..., 2020]. 

 

ʊʘʙʣʠʮʘ 4 ï ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʰʪʘʤʤʦʚ ʨʦʜʘ Trichoderma sp., 2021 ʛ. 

ʅʘʟʚʘʥʠʝ 

ʰʪʘʤʤʘ 

ɼʘʪʘ 

ʚʳʜʝʣʝʥʠʷ 

ʄʝʩʪʦ ʚʳʜʝʣʝʥʠʷ ɺʠʜ 

ʙʠʦʦʙʨʘʟʮʘ 

ʉʦʨʪ 

T-213 20.06.2018 ʆʆʆ ɸʌ ʖʞʥʘʷ, ʦʪʜ. 3 ʛʨʦʟʜʴ ʃʝʚʦʢʫʤʩʢʠʡ 

T-338 21.05.2020 ʂʨʘʩʥʦʜʘʨ, 

ʧʨʠʫʩʘʜʝʙʥʳʡ 

ʚʠʥʦʛʨʘʜʥʠʢ 

ʣʠʩʪʴʷ ʂʠʰ ʄʠʰ 

T-404/1 10.07.2020 ʆʆʆ ɸʌ ʖʞʥʘʷ, ʦʪʜ. 1 ʛʨʦʟʜʴ  ɸʣʠʛʦʪʝ  

T-441/1 6.08.2020 ʆʆʆ ɸʌ ʖʞʥʘʷ, ʦʪʜ. 3 ʛʨʦʟʜʴ ʈʠʪʦʥ  

T-503 28.09.2020 ʂʨʘʩʥʦʜʘʨ, 

ʧʨʠʫʩʘʜʝʙʥʳʡ 

ʚʠʥʦʛʨʘʜʥʠʢ 

ʛʨʦʟʜʴ ʊʘʥʘ 22 

 

ʊʘʙʣʠʮʘ 5 ï ʂʦʣʣʝʢʮʠʷ ʠʩʧʳʪʳʚʘʝʤʳʭ ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʙʠʦʤʝʪʦʜʘ ɺʅʀʀʄʂ, 2020 ʛ. 
ɻʨʠʙʥʳʝ ʰʪʘʤʤʳ 

 

ɹʘʢʪʝʨʠʘʣʴʥʳʝ ʰʪʘʤʤʳ 

p. Bacillus p. Pseudomonas 

ʊ-1 Trichoderma sp.  01 ʢʦʨ. f Bacillus sp. Sgc-1 Pseudomonas sp. 

ʊ-2 Trichoderma sp.  D-10 Bacillus sp. 12-2 Pseudomonas sp. 

ʊ-3 Trichoderma sp.  D 1-1 Bacillus sp. 13-2 Pseudomonas sp. 

ʊ-4 Trichoderma sp.  Fa 4-1 B. subtilis 15-1 Pseudomonas sp. 

T-5 Trichoderma sp. Fa 4-2 Bacillus sp. Sgrc-1 Pseudomonas sp. 

Tk-1 Trichoderma sp. 5-3 Bacillus sp. 14-3 Pseudomonas sp. 

Pk-1 Penicillium sp. D 7-1 B. subtilis 14-4 Pseudomonas sp. 

M-24 Penicillium sp. D 7-3 Bacillus sp. 16-2 Pseudomonas sp. 

Pv-3 Penicillium sp. Fz 9 Bacillus sp. ʆif 2-1 Pseudomonas sp. 

Pf-1 Penicillium sp. ɹ (2-1) Bacillus sp.  

Pbc-1 Penicillium sp. ɹ-2 Bacillus sp.  

Pr-1 Penicillium sp. ɹ-5 Bacillus sp.  

Pp-1 Penicillium sp. ɹ-12 Bacillus sp.  

Av-1 Aspergillus sp. D 1-3 Bacillus sp.  

Af -1 Aspergillus sp. 3-1 Bacillus sp.  

An-1 Aspergillus sp. 3-2 Bacillus sp.  

Tr-1 Trichothecium sp. 3-3 Bacillus sp.  

ʍk-1 Chaetomium sp. 1a Bacillus sp.  

ʍk-2 Chaetomium sp. ʂ 1-1 Bacillus sp.  

Xk-3 Chaetomium sp. ʈ-9 Bacillus sp.  

ʍʢ-4 Chaetomium sp. 11-1 Bacillus sp.  

SM-1 Sordaria sp. 11-3 Bacillus sp.  

A-1 Basidiomycota BB (ʉ) Bacillus sp.  

ʀ-3 Basidiomycota 5ɹ-1 Bacillus sp.  

Tt-1 Talaromyces sp.   

Ma-1 Metarhizium sp.   
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ʉʦʜʝʨʞʘʥʠʝ ʧʠʛʤʝʥʪʦʚ, ʦʚʦʜʥʝʥʥʦʩʪʴ. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ 

(RWC) ʚ ʣʠʩʪʴʷʭ ʚʠʥʦʛʨʘʜʘ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ [Leaf gas 

exchange..., 1998]. ʀʟʤʝʥʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʩʪʨʝʩʩʦʚʦʛʦ ʬʘʢʪʦʨʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʫʤʤʳ ʭʣʦʨʦʬʠʣʣʦʚ a+b (Chl 

a+b). ʉʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʦʚ ʦʧʨʝʜʝʣʷʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

[Lichtenthaler H.K. et.al., 2001]. ʉʦʜʝʨʞʘʥʠʝ ʧʠʛʤʝʥʪʦʚ (ʭʣʦʨʦʬʠʣʣ ʘ + b) 

ʦʧʨʝʜʝʣʷʣʠ ʩʧʝʢʪʨʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʥʘ ʧʨʠʙʦʨʝ UNICO 2800 (çUnited Products & 

Instruments@, ʉʐɸ). ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʛʨʘʤʤʫ 

Statistika-99. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪ. ɸʤʠʥʦʢʠʩʣʦʪʳ ʦʧʨʝʜʝʣʷʣʠ ʚ ʎʂʇ 

ʌɻɹʅʋ ʉʂʌʅʎʉɺɺ (ʛ. ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ) ʤʝʪʦʜʘʤʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʠ 

ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʢ [Design of experiments for 

amino acid..., 2017; Low-Temperature stress tolerance..., 2019; Peptide and Amino 

Acidsé, 2012; Structural and functional characteristicsé, 2017]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʦʪʨʘʩʣʝʚʳʝ ʤʝʪʦʜʠʢʠ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʨʝʜʥʝʛʦ ʚʝʩʘ ʛʨʦʟʜʠ ʙʨʘʣʠ ʧʨʦʙʫ ʠʟ 200 

ʛʨʦʟʜʝʡ ʩ ʢʘʞʜʦʛʦ ʦʧʳʪʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠ ʚʟʚʝʰʠʚʘʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

[ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷé, 1978]. 

ʅʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʫʯʘʩʪʢʝ ʥʘʠʙʦʣʝʝ ʧʦʨʘʞʘʝʤʦʛʦ ʩʦʨʪʘ ɹʠʘʥʢʘ ʠʩʧʳʪʳʚʘʣʠ 

ʨʘʟʣʠʯʥʳʝ ʩʭʝʤʳ ʟʘʱʠʪʳ ʚʠʥʦʛʨʘʜʘ ʚ ʪʝʯʝʥʠʝ 3-ʭ ʣʝʪ ʚ ʤʝʣʢʦʜʝʣʷʥʦʯʥʳʭ ʦʧʳʪʘʭ. 

ʈʘʟʤʝʨ ʦʧʳʪʥʦʡ ʜʝʣʷʥʢʠ ï 80 ʢʫʩʪʦʚ. ʆʜʥʘ ʧʦʚʪʦʨʥʦʩʪʴ ï 20 ʢʫʩʪʦʚ. ʉʭʝʤʘ ʧʦʩʘʜʢʠ 

4x4. ʌʦʨʤʠʨʦʚʢʘ ï ʢʦʨʜʦʥ ʦʙʳʢʥʦʚʝʥʥʳʡ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʫʯʘʩʪʢʘ 

ʩʦʨʪʘ ɹʠʘʥʢʘ ï 19 ʛʘ. ɺʩʝʛʦ 625 ʢʫʩʪʦʚ ʥʘ 1 ʛʘ. ʉʭʝʤʘ ʤʝʣʢʦʜʝʣʷʥʦʯʥʦʛʦ ʦʧʳʪʘ 

ʚʢʣʶʯʘʣʘ 4 ʚʘʨʠʘʥʪʘ ï ʢʦʥʪʨʦʣʴ, ʚʘʨʠʘʥʪ ʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ (ʩʪʘʥʜʘʨʪ) ï ʙʝʟ 

ʦʙʨʘʙʦʪʦʢ ʧʨʝʧʘʨʘʪʘʤʠ ʧʨʦʪʠʚ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ, ʚʘʨʠʘʥʪ 

ʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʩ ʦʙʨʘʙʦʪʢʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʧʨʦʪʠʚ 

ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ (ʚʘʨʠʘʥʪ 1), ʚʘʨʠʘʥʪ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ 

ʟʘʱʠʪʳ (ʚʘʨʠʘʥʪ 2). ʄʝʣʢʦʜʝʣʷʥʦʯʥʳʡ ʦʧʳʪ ʧʨʦʚʦʜʠʣʠ ʚ 4-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. 

ʆʙʨʘʙʦʪʢʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʩʝʟʦʥʘ ʩ ʤʘʷ ʧʦ ʘʚʛʫʩʪ ʩ ʠʥʪʝʨʚʘʣʦʤ 8-10 ʜʥʝʡ, 

ʚʩʝʛʦ 10 ʪʫʨʦʚ ʦʙʨʘʙʦʪʦʢ (ʪʘʙʣʠʮʘ 6). 



46 

ʊʘʙʣʠʮʘ 6 ï ʉʭʝʤʘ ʦʧʳʪʘ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʦʢ ʧʨʝʧʘʨʘʪʘʤʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʭʝʤʘʭ ʟʘʱʠʪʳ ʦʪ  

ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ 

1 

ʍʠʤʠʯʝʩʢʘʷ ʟʘʱʠʪʘ 

(ʩʪʘʥʜʘʨʪ) 

ʍʠʤʠʯʝʩʢʘʷ ʟʘʱʠʪʘ 

(ʦʧʳʪ 1) 

ɹʠʦʣʦʛʠʟʠʨʦʚʘʥʥʘʷ 

ʟʘʱʠʪʘ (ʦʧʳʪ 2) 

2 3 4 

ʂ
ʦ
ʥ
ʪ
ʨ
ʦ
ʣ
ʴ
 

ï
 ʙ
ʝ
ʟ
 
ʦ
ʙ
ʨ
ʘ
ʙ
ʦ
ʪ
ʦ
ʢ

 

ʇʦʣʠʨʘʤ (700 ʛ/ʢʛ 

ʤʝʪʠʨʘʤʘ) (2,5 ʢʛ/ʛʘ) 

ʇʦʣʠʨʘʤ (700 ʛ/ʢʛ ʤʝʪʠʨʘʤʘ) 

(2,5 ʢʛ/ʛʘ) 

ʇʦʣʠʨʘʤ (700 ʛ/ʢʛ 

ʤʝʪʠʨʘʤʘ) (2,5 ʢʛ/ʛʘ) 

ʈʘʧʠʜ ɻʦʣʜ, ʉʇ (640 ʛ/ʢʛ 

ʤʘʥʢʦʮʝʙʘ + 80 ʛ/ʢʛ 

ʮʠʤʦʢʩʘʥʠʣʘ), 1,5 ʢʛ/ʛʘ  

ʉʢʦʨ, ʂʕ (250 ʛ/ʣ 

ʜʠʬʝʥʦʢʦʥʘʟʦʣʘ), 0,4 ʣ/ʛʘ 
ʉʢʦʨ, ʂʕ (250 ʛ/ʣ 

ʜʠʬʝʥʦʢʦʥʘʟʦʣʘ), 0,4 

ʣ/ʛʘ 

ʂʘʙʨʠʦ ʊʦʧ, ɺɼɻ (50 ʛ/ʢʛ 

ʧʠʨʘʢʣʦʩʪʨʦʙʠʥʘ + 550 

ʛ/ʢʛ ʤʝʪʠʨʘʤʘ), 2,0 ʢʛ/ʛʘ 

ʂʘʙʨʠʦ ʊʦʧ, ɺɼɻ (50 ʛ/ʢʛ 

ʧʠʨʘʢʣʦʩʪʨʦʙʠʥʘ + 550 ʛ/ʢʛ 

ʤʝʪʠʨʘʤʘ), 2,0 ʢʛ/ʛʘ  

ʉʚʠʪʯ, ɺɼɻ (250 ʛ/ʢʛ 

ʬʣʫʜʠʦʢʩʦʥʠʣʘ + 375 ʛ/ʢʛ 

ʮʠʧʨʦʜʠʥʠʣʘ), 1,0 ʣ/ʛʘ  

ʂʘʙʨʠʦ ʊʦʧ, ɺɼɻ (50 ʛ/ʢʛ 

ʧʠʨʘʢʣʦʩʪʨʦʙʠʥʘ + 550 

ʛ/ʢʛ ʤʝʪʠʨʘʤʘ), 2,0 ʢʛ/ʛʘ  

ʉʚʠʪʯ, ɺɼɻ (250 ʛ/ʢʛ 

ʬʣʫʜʠʦʢʩʦʥʠʣʘ + 375 

ʛ/ʢʛ ʮʠʧʨʦʜʠʥʠʣʘ), 1,0 

ʣ/ʛʘ  

ʊʘʣʝʥʜʦ, ʂʕ (200 ʛ/ʣ 

ʧʨʦʢʚʠʥʘʟʠʜʘ), 0,2 ʣ/ʛʘ 

ʂʦʣʦʩʘʣʴ, ʂʕ (250 ʛ/ʣ 

ʪʝʙʫʢʦʥʘʟʦʣʘ), 0,4 ʣ/ʛʘ 
ʂʦʣʦʩʘʣʴ, ʂʕ (250 ʛ/ʣ 

ʪʝʙʫʢʦʥʘʟʦʣʘ), 0,4 ʣ/ʛʘ 

ɼʠʥʘʣʠ, ɼʂ (60 ʛ/ʣ 

ʜʠʬʝʥʦʢʦʥʘʟʦʣʘ + 30 ʛ/ʣ 

ʮʠʬʣʫʬʝʥʘʤʠʜʘ), 0,6 ʣ/ʛʘ 

ɼʠʥʘʣʠ, ɼʂ (60 ʛ/ʣ 

ʜʠʬʝʥʦʢʦʥʘʟʦʣʘ + 30 ʛ/ʣ 

ʮʠʬʣʫʬʝʥʘʤʠʜʘ), 0,6 ʣ/ʛʘ 

ʈʘʧʠʜ ɻʦʣʜ, ʉʇ (640 ʛ/ʢʛ 

ʤʘʥʢʦʮʝʙʘ + 80 ʛ/ʢʛ 

ʮʠʤʦʢʩʘʥʠʣʘ), 1,5 ʢʛ/ʛʘ.  

ɼʠʥʘʣʠ, ɼʂ (60 ʛ/ʣ 

ʜʠʬʝʥʦʢʦʥʘʟʦʣʘ + 30 ʛ/ʣ 

ʮʠʬʣʫʬʝʥʘʤʠʜʘ), 0,6 

ʣ/ʛʘ  

ʈʘʧʠʜ ɻʦʣʜ, ʉʇ (640 ʛ/ʢʛ 

ʤʘʥʢʦʮʝʙʘ + 80 ʛ/ʢʛ 

ʮʠʤʦʢʩʘʥʠʣʘ), 1,5 ʢʛ/ʛʘ.  

ʊʘʥʦʩ, ɺɼɻ (250 ʛ/ʢʛ 

ʬʘʤʦʢʩʘʜʦʥʘ + 250 ʛ/ʢʛ 

ʮʠʤʦʢʩʘʥʠʣʘ), 0,4 ʢʛ/ʛʘ 

ʉʢʦʨ, ʂʕ (250 ʛ/ʣ 

ʜʠʬʝʥʦʢʦʥʘʟʦʣʘ), 0,4 ʣ/ʛʘ 

ʃʫʥʘ ʊʨʘʥʢʚʠʣʠʪʠ, ʂʉ (125 

ʛ/ʣ ʬʣʫʦʧʠʨʘʤʘ + 375 ʛ/ʣ 

ʧʠʨʠʤʝʪʘʥʠʣʘ), 1 ʣ/ʛʘ  

 

ɹʉʢʘ-3, ɾ (Trichoderma 

viride 838 (ɺʂʇʄ F-

838), ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 

ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ - ʥʝ 

ʤʝʥʝʝ 1,5 ʛ/ʜʤ3; Bacillus 

subtilis var. niger 

(ɺʂʇʄ ɺ-118ɸ) - 

2,5x108 ʂʆɽ/ʩʤ3; 

Bacillus 

amyloliquefaciens ʂʉ-2 

(ɺʂʇʄ ʂʉ-2 B-11141) - 

2,5x108 ʂʆɽ/ʩʤ3, 

ɹʌʊʀʄ, ɾ (Bacillus 

amyloliquefaciens ʂʉ-2 

(ɺʂʇʄ ʂʉ-2 B-11141) 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 6 

1 2 3 4 
ʂ
ʦ
ʥ
ʪ
ʨ
ʦ
ʣ
ʴ
 

ï
 ʙ
ʝ
ʟ
 
ʦ
ʙ
ʨ
ʘ
ʙ
ʦ
ʪ
ʦ
ʢ

 
ʂʫʤʫʣʫʩ, ɺɼɻ (800 ʛ/ʢʛ 

ʩʝʨʳ), 0,4 ʢʛ/ʛʘ 

ʂʚʘʜʨʠʩ, ʉʂ (250 ʛ/ʣ 

ʘʟʦʢʩʠʩʪʨʦʙʠʥʘ), 0,8 ʣ/ʛʘ  

ʈʘʧʠʜ ɻʦʣʜ, ʉʇ (640 ʛ/ʢʛ 

ʤʘʥʢʦʮʝʙʘ + 80 ʛ/ʢʛ 

ʮʠʤʦʢʩʘʥʠʣʘ), 1,5 ʢʛ/ʛʘ 

ɹʉʢʘ-3, ɾ (2,5 ʣ/ʛʘ), 

ɹʌʊʀʄ, ɾ (3,0 ʣ/ʛʘ) 

 

ʈʘʧʠʜ ɻʦʣʜ (640 ʛ/ʢʛ 

ʤʘʥʢʦʮʝʙʘ + 80 ʛ/ʢʛ 

ʮʠʤʦʢʩʘʥʠʣʘ), 1,5 ʢʛ/ʛʘ 

ʃʫʥʘ ʊʨʘʥʢʚʠʣʠʪʠ, ʂʉ (125 

ʛ/ʣ ʬʣʫʦʧʠʨʘʤʘ + 375 ʛ/ʣ 

ʧʠʨʠʤʝʪʘʥʠʣʘ), 1 ʣ/ʛʘ 

ɹʉʢʘ-3, ɾ (2,5 ʣ/ʛʘ),  

ɹʌʊʀʄ, ɾ (3,0 ʣ/ʛʘ) 

ʂʘʥʪʫʩ, ɺɼɻ (500 ʛ/ʢʛ 

ʙʦʩʢʘʣʠʜʘ), 1,0 ʣ/ʛʘ 
ʈʘʧʠʜ ɻʦʣʜ, ʉʇ (640 ʛ/ʢʛ 

ʤʘʥʢʦʮʝʙʘ + 80 ʛ/ʢʛ 

ʮʠʤʦʢʩʘʥʠʣʘ), 1,5 ʢʛ/ʛʘ 

ɹʉʢʘ-3, ɾ (2,5 ʣ/ʛʘ), 

ɹʌʊʀʄ, ɾ (3,0 ʣ/ʛʘ) 

ʂʫʤʫʣʫʩ, ɺɼɻ (800 ʛ/ʢʛ 

ʩʝʨʳ), 0,4 ʢʛ/ʛʘ 

ʂʫʤʫʣʫʩ, ɺɼɻ (800 ʛ/ʢʛ ʩʝʨʳ), 

0,4 ʢʛ/ʛʘ 
 

ʂʘʥʪʫʩ, ɺɼɻ (500 ʛ/ʢʛ 

ʙʦʩʢʘʣʠʜʘ), 1,0 ʣ/ʛʘ 
  

 

ɹʠʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʛʠʮʠʜʦʚ ʦʪʜʝʣʴʥʦ ʠ ʩʭʝʤ ʟʘʱʠʪʳ ʦʪ 

ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚ ʮʝʣʦʤ ʦʮʝʥʠʚʘʣʠ ʧʦ ʬʠʪʦʩʘʥʠʪʘʨʥʳʤ ʠ 

ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʠ ʧʦʨʘʞʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʦʧʨʝʜʝʣʷʣʠ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʧʦ ʬʦʨʤʫʣʝ (10) [ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

ʧʦ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʤ ʠʩʧʳʪʘʥʠʷʤ ʬʫʥʛʠʮʠʜʦʚé, 2009]: 

 

R = Ɇ (ʘĬb) Ĭ 100 / N Ĭ K, (10) 

 

ʛʜʝ R ï ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ, %; 

Ɇ (ʘĬb) ï ʩʫʤʤʘ ʧʨʦʠʟʚʝʜʝʥʠʡ ʯʠʩʣʘ ʙʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ (ʘ) ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʤ ʙʘʣʣ ʧʦʨʘʞʝʥʠʷ (b); 

N ï ʦʙʱʝʝ ʯʠʩʣʦ ʨʘʩʪʝʥʠʡ ʚ ʧʨʦʙʝ (ʙʦʣʴʥʳʭ ʠ ʟʜʦʨʦʚʳʭ); 

ʂ ï ʚʳʩʰʠʡ ʙʘʣʣ ʰʢʘʣʳ ʫʯʝʪʘ. 

ɹʠʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʬʫʥʛʠʮʠʜʦʚ ʠ ʩʭʝʤ 

ʟʘʱʠʪʳ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ ɸʙʙʦʪʘ (11) [ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ 

ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʤ ʠʩʧʳʪʘʥʠʷʤ ʬʫʥʛʠʮʠʜʦʚé, 2009]: 

 

ʕ % = (ʂ ï ʆ / ʂ) Ĭ100, (11) 
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ʛʜʝ ʕ ï ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, %;  

ʂ ï ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʚ ʢʦʥʪʨʦʣʝ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ), %;  

ʆ ï ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʚ ʠʩʧʳʪʳʚʘʝʤʦʤ ʚʘʨʠʘʥʪʝ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ, % 

ʆʧʨʝʜʝʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʬʫʥʛʠʮʠʜʦʚ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ 

ʢʨʠʪʝʨʠʝʚ ʦʪʙʦʨʘ ʠ ʦʮʝʥʢʠ ʧʨʝʧʘʨʘʪʦʚ ʧʦ ʩʘʥʠʪʘʨʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʩʯʠʪʘʪʴ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ - 

ʪʦʢʩʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ (ʊʅ), ʚʳʨʘʞʘʝʤʘʷ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʫʣʝʪʘʣʴʥʳʭ ʜʦʟ ʜʣʷ 

ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ, ʚʥʦʩʠʤʳʭ ʥʘ ʛʝʢʪʘʨ ʧʣʦʱʘʜʠ ʚ ʧʨʦʮʝʩʩʝ ʦʜʥʦʢʨʘʪʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʝʩʪʠʮʠʜʦʤ. ʏʝʤ ʤʝʥʴʰʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ, ʪʝʤ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʥ ʠ 

ʧʨʠʝʤʣʝʤ ʜʘʥʥʳʡ ʧʨʝʧʘʨʘʪ. ʕʪʦʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʩʩʯʠʪʳʚʘʣʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ ʚʳʙʨʘʥʥʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʛʠʮʠʜʦʚ ʜʣʷ 

ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ. ʈʘʩʯʸʪ ʧʨʦʚʦʜʠʣʠ ʧʦ ʬʦʨʤʫʣʝ, ʧʨʝʜʣʦʞʝʥʥʦʡ 

ʖ.ʅ. ʌʘʜʝʝʚʳʤ [1988]: 

 

˟˚  
˚̏̑̍́ ̠̐̑̉̍̆̎̆̎̉ ̟̅̆̊̒̓̃̔̆̄̏̚ ̃̆̆̒̓̃́̚ ̃

̍̄
̄́

˘ˑυπ 
̍̄
̋̄

 

 

ʇʦ ʧʦʢʘʟʘʪʝʣʶ ʪʦʢʩʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʚʳʜʝʣʷʶʪ ʯʝʪʳʨʝ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ 

ʧʝʩʪʠʮʠʜʦʚ: 

I ï ʤʘʣʦʦʧʘʩʥʳʝ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʦʪʦʨʳʭ ʊʅ ʥʝ ʧʨʝʚʳʰʘʝʪ 100 

ʧʦʣʫʣʝʪʘʣʴʥʳʭ ʜʦʟ ʥʘ ʛʘ;  

II ï ʫʤʝʨʝʥʥʦ-ʦʧʘʩʥʳʝ (ʊʅ ʦʪ 100 ʜʦ 1000 ʧʦʣʫʣʝʪʘʣʴʥʳʭ ʜʦʟ ʥʘ ʛʘ); 

III ï ʦʧʘʩʥʳʝ (ʊʅ 1000 ʜʦ 10000 ʧʦʣʫʣʝʪʘʣʴʥʳʭ ʜʦʟ ʥʘ ʛʘ); 

IV ï ʦʩʦʙʦ ʦʧʘʩʥʳʝ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʩʦʟʜʘʶʪ ʊʅ ʥʘ ʛʝʢʪʘʨ ʙʦʣʝʝ 10000 

ʧʦʣʫʣʝʪʘʣʴʥʳʭ ʜʦʟʠʨʦʚʦʢ [ɼʦʣʞʝʥʢʦ ʊ.ɺ. ʠ ʜʨ., 2006; ɼʦʣʞʝʥʢʦ ʊ.ɺ., 2009]. 

ʆʧʘʩʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʬʫʥʛʠʮʠʜʦʚ ʜʣʷ ʧʯʸʣ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʨʘʩʯʸʪʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ - ʢʦʵʬʬʠʮʠʝʥʪʫ ʦʧʘʩʥʦʩʪʠ 

[ɿʠʥʯʝʥʢʦ ɺ.ɸ., 2012]. ɼʣʷ ʧʦʯʚʳ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʦʧʘʩʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ 

ʬʫʥʛʠʮʠʜʦʚ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ï ʕʅ 

[ɼʦʣʞʝʥʢʦ ʊ.ɺ. ʠ ʜʨ., 2006]. 
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ɼʣʷ ʨʘʩʯʸʪʦʚ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʩʣʝʜʫʶʱʠʝ ʩʧʨʘʚʦʯʥʳʝ ʜʘʥʥʳʝ ʧʦ ʜʝʡʩʪʚʫʶʱʠʤ ʚʝʱʝʩʪʚʘʤ ʠʟʫʯʝʥʥʳʭ 

ʬʫʥʛʠʮʠʜʦʚ [Tomlin C.D.S., 2003] (ʪʘʙʣʠʮʘ 7). 

 

ʊʘʙʣʠʮʘ 7 ï ʆʩʥʦʚʥʳʝ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ 

ʠʟʫʯʝʥʥʳʭ ʬʫʥʛʠʮʠʜʦʚ 

ʅʘʟʚʘʥʠʝ 

ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʚʝʱʝʩʪʚʘ 

ʃɼ50 ʧʝʨʦʨʘʣʴʥʘʷ ʜʣʷ 

ʪʝʧʣʦʢʨʦʚʥʳʭ ʠ 

ʯʝʣʦʚʝʢʘ, ʤʛ/ʢʛ 

ʃɼ50 ʜʝʨʤʘʣʴʥʘʷ 

ʜʣʷ ʪʝʧʣʦʢʨʦʚʥʳʭ 

ʠ ʯʝʣʦʚʝʢʘ, ʤʛ/ʢʛ 

ʃɼ50 ʜʣʷ ʧʯʸʣ, 

ʤʢʛ/ʧʯʝʣʫ 

T50 ʚ ʧʦʯʚʝ, 

ʥʝʜʝʣʴ 

ɸʟʦʢʩʠʩʪʨʦʙʠʥ 5000,0 2000,0 25,0 25,8 

ɹʦʩʢʘʣʠʜ 5000,0 2000,0 166,0 29,7 

ɼʠʬʝʥʦʢʦʥʘʟʦʣ 1453,0 2010,0 177,0 13,1 

ʄʘʥʢʦʮʝʙ 5000,0 2000,0 110,0 0 

ʄʝʪʠʨʘʤ 5000,0 2000,0 80,0 1,0 

ʇʠʨʘʢʣʦʩʪʨʦʙʠʥ 5000,0 2000,0 110,0 4,8 

ʇʠʨʠʤʝʪʘʥʠʣ 4150,0 5000,0 100,0 4,5 

ʇʨʦʢʚʠʥʘʟʠʜ 4846,0 5000,0 125,0 3,2 

ʉʝʨʘ 2000,0 2000,0 100,0 0 

ʊʝʙʫʢʦʥʘʟʦʣ 1700,0 2000,0 83,1 6,0 

ʌʘʤʦʢʩʘʜʦʥ 5000,0 2000,0 63,0 2,9 

ʌʣʫʜʠʦʢʩʦʥʠʣ 5000,0 2000,0 100,0 6,1 

ʌʣʫʦʧʠʨʘʤ 2000,0 2000,0 102,3 17,0 

ʎʠʤʦʢʩʘʥʠʣ 960,0 2000,0 85,3 0,5 

ʎʠʧʨʦʜʠʥʠʣ 2000,0 2000,0 112,5 6,4 

ʎʠʬʣʫʬʝʥʘʤʠʜ 5000,0 2000,0 100,0 3,6 

 

ʕʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʭʝʤ ʟʘʱʠʪʳ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦ ʫʨʦʚʥʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. ʋʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʩʭʝʤ ʟʘʱʠʪʳ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ (12) [ʕʢʦʥʦʤʠʢʘ ʦʪʨʘʩʣʝʡ ɸʇʂ, 2004]: 

 

˝̖  
ˤˑ̅

˔̅
 ρππ Ϸ (12) 

 



50 

ʛʜʝ ʈʭ ï ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, %; ʏɼʜ ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʯʠʩʪʳʡ 

ʜʦʭʦʜ, ʪʳʩ. ʨʫʙ.; ɿʜ ï ʟʘʪʨʘʪʳ ʥʘ ʧʨʠʤʝʥʝʥʠʝ, ʪʳʩ. ʨʫʙ.
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ɻʃɸɺɸ 3. ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 

 

3.1 ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʤʠʢʦʧʘʪʦʢʦʤʧʣʝʢʩʘ ʥʝʢʨʦʪʠʯʝʩʢʦʡ 

ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ 

 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʛʨʠʙ rʨʦʜʘ Alternaria sp. ʚ ʦʩʥʦʚʥʦʤ 

ʷʚʣʷʶʪʩʷ ʧʦʩʣʝʫʙʦʨʦʯʥʳʤʠ ʧʘʪʦʛʝʥʘʤʠ ʚʠʥʦʛʨʘʜʘ. ʆ ʣʠʩʪʦʚʳʭ ʧʷʪʥʠʩʪʦʩʪʷʭ, 

ʠʭ ʚʨʝʜʦʥʦʩʥʦʩʪʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʜʘʥʥʳʝ ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥʳ. ʊʘʢ, 

ʀ.ʉ. ʇʦʧʫʰʦʡ ʧʨʠʚʦʜʠʪ ʢʨʘʪʢʠʝ ʩʚʝʜʝʥʠʷ ʦ ʚʦʟʙʫʜʠʪʝʣʝ ʘʣʴʪʝʨʥʘʨʠʦʟʘ 

ʚʠʥʦʛʨʘʜʘ Alternaria vitis ʩʦ ʩʩʳʣʢʦʡ ʥʘ F Cavara [1888]. ʋʯʝʥʳʡ ʦʧʠʩʘʣ 

ʩʠʤʧʪʦʤʳ ʙʦʣʝʟʥʠ ʢʘʢ ʧʝʧʝʣʴʥʳʝ ʧʷʪʥʘ ʚʜʦʣʴ ʞʠʣʦʢ ʣʠʩʪʴʝʚ ʩ ʥʘʣʝʪʦʤ 

ʢʦʥʠʜʠʝʥʦʩʮʝʚ ʩ ʮʝʧʦʯʢʘʤʠ ʢʦʥʠʜʠʡ. ɺ 1889 Cavara F. ʛʦʜʫ ʦʪʥʝʩ ʧʘʪʦʛʝʥ ʢ 

ʚʠʜʫ Macrosporium vitis (ʨʦʜ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʝʨʝʠʤʝʥʦʚʘʥ ʚ Alternaria). ɼʨʫʛʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ 1964 ʛʦʜʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʧʠʩʘʥʥʳʡ ʚʦʟʙʫʜʠʪʝʣʴ ʥʝ ʷʚʣʷʝʪʩʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʚʠʜʦʤ A. vitis, ʘ ʦʪʥʦʩʠʪʩʷ ʢ ʚʠʜʫ A. tenuissima (Joly, 

1964). ʇʘʪʦʛʝʥʥʦʩʪʴ ʜʣʷ ʚʠʥʦʛʨʘʜʘ ʥʦʚʦʛʦ ʚʠʜʘ A. viniferae, ʚʳʜʝʣʝʥʥʦʛʦ ʚ 

2014 ʛʦʜʫ Tao W.-C. ʩ ʩʦʘʚʪʦʨʘʤʠ ʠʟ ʮʚʝʪʦʥʦʞʝʢ ʠ ʨʘʭʠʩʦʚ ʚʠʥʦʛʨʘʜʥʳʭ 

ʛʨʦʟʜʝʡ, ʥʝ ʜʦʢʘʟʘʥʘ [A new Alternaria species..., 2014]. 

ɺʠʥʦʛʨʘʜʥʳʝ ʛʨʦʟʜʠ ï ʩʢʦʨʦʧʦʨʪʷʱʠʡʩʷ ʧʨʦʜʫʢʪ ʩ ʥʝʙʦʣʴʰʠʤ ʩʨʦʢʦʤ 

ʛʦʜʥʦʩʪʠ ʠʟ-ʟʘ ʨʘʟʤʷʛʯʝʥʠʷ ʠ ʦʧʘʜʘʥʠʷ ʷʛʦʜ, ʫʩʳʭʘʥʠʷ ʛʨʝʙʥʝʡ, ʧʦʨʘʞʝʥʠʷ 

ʷʛʦʜ ʛʥʠʣʷʤʠ [Biocontrol of postharvest Alternaria..., 2019]. ʉʠʣʴʥʦʤʫ 

ʧʦʨʘʞʝʥʠʶ ʷʛʦʜ ʚʦ ʚʨʝʤʷ ʩʦʟʨʝʚʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ ʚʳʩʦʢʘʷ ʦʚʦʜʥʝʥʥʦʩʪʴ 

ʠ ʩʘʭʘʨʠʩʪʦʩʪʴ. ʇʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ, ʦʪ 10 ʜʦ 40% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 

ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʩʪʦʣʦʚʦʛʦ ʚʠʥʦʛʨʘʜʘ ʧʦʜʚʝʨʞʝʥʳ ʛʨʠʙʥʦʡ ʠʥʬʝʢʮʠʠ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ [Manual de poscosecha..., 

2019]. 
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ʉʠʤʧʪʦʤʳ ʨʘʟʚʠʪʠʷ ʘʣʴʪʝʨʥʘʨʠʝʚʦʡ ʛʥʠʣʠ ʚʦ ʚʨʝʤʷ ʧʦʩʣʝʫʙʦʨʦʯʥʦʛʦ 

ʭʨʘʥʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʚʝʨʜʳʝ, ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʝ ʧʦʨʘʞʝʥʠʷ ʥʘ 

ʷʛʦʜʘʭ, ʦʙʳʯʥʦ ʚʙʣʠʟʠ ʮʚʝʪʦʥʦʞʝʢ; ʥʘʣʠʯʠʝ ʩʝʨʦʛʦ ʤʠʮʝʣʠʷ ʥʘ ʮʚʝʪʦʥʦʞʢʘʭ 

ʠ ʷʛʦʜʘʭ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Alternaria ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʣʘʪʝʥʪʥʦʡ 

ʠʥʬʝʢʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʛʨʠʙ ʧʨʦʥʠʢʘʝʪ ʚ ʪʢʘʥʠ ʠ ʦʩʪʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ 

ʜʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʟʘʨʘʞʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʦʚʝʜʝʥʥʳʝ ʚ ɸʨʛʝʥʪʠʥʝ ʚ ʪʝʯʝʥʠʝ 2010-2012 ʛʦʜʦʚ, ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʘʪʦʛʝʥ Alternaria spp. ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ʩʪʦʣʦʚʦʤ ʚʠʥʦʛʨʘʜʝ ʚ ʚʳʩʦʢʦʤ 

ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʠ ʯʪʦ ʦʥ ʢʦʣʦʥʠʟʠʨʫʝʪ ʷʛʦʜʳ, ʮʚʝʪʦʥʦʞʢʠ ʠ ʨʘʭʠʩ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ ʛʨʦʟʜʠ. ʇʦʩʣʝ ʩʙʦʨʘ ʫʨʦʞʘʷ ʚʦʟʙʫʜʠʪʝʣʴ 

ʤʦʞʝʪ ʦʩʪʘʚʘʪʴʩʷ ʚ ʛʨʦʟʜʷʭ, ʧʦʨʘʞʘʷ ʠʭ; ʛʨʠʙʳ Alternaria ʩʧʦʩʦʙʥʳ ʨʘʩʪʠ ʧʨʠ 

ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ ʪʘʢʞʝ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʰʪʘʤʤʳ Alternaria alternata ʚʳʜʝʣʷʶʪ ʤʠʢʦʪʦʢʩʠʥʳ, ʢʦʪʦʨʳʝ 

ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʚ ʚʠʥʦʛʨʘʜʥʳʭ ʩʦʢʘʭ ʠ ʚʠʥʝ [Mycobiota and toxicogenic 

Alternaria spp..., 2019]. ɹʦʣʝʝ ʧʦʟʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʩʦʦʙʱʘʶʪ, ʯʪʦ 

ʛʨʠʙʳ Alternaria ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʧʦʩʣʝʫʙʦʨʦʯʥʳʭ ʧʘʪʦʛʝʥʦʚ [Molecular explication of grape..., 2021]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦʛʦ ʦʙʟʦʨʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʚʝʜʝʥʠʡ ʦ 

ʣʠʩʪʦʚʳʭ ʧʷʪʥʠʩʪʦʩʪʷʭ ʚʠʥʦʛʨʘʜʘ, ʚʳʟʚʘʥʥʳʭ ʛʨʠʙʘʤʠ Alternaria spp., ʢʨʘʡʥʝ 

ʤʘʣʦ. 

ɺ 2018 ʛʦʜʫ ʥʘ ʚʠʥʦʛʨʘʜʥʠʢʝ ʨʘʥʥʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʛʠʙʨʠʜʥʦʛʦ ʩʦʨʪʘ 

ɹʠʘʥʢʘ (ɺʠʣʣʘʨ ʙʣʘʥ+ʐʘʩʣʘ ʙʫʚʴʝ), ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʦʪʜ. ˉ 3 ʆʆʆ çɸʌ 

çʖʞʥʘʷè ʊʝʤʨʶʢʩʢʦʛʦ ʨʘʡʦʥʘ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ, ʦʙʥʘʨʫʞʝʥʘ ʣʠʩʪʦʚʘʷ 

ʧʷʪʥʠʩʪʦʩʪʴ, ʧʦʭʦʞʘʷ ʥʘ ʦʧʠʩʘʥʥʳʝ ʨʘʥʝʝ ʩʠʤʧʪʦʤʳ ʘʣʴʪʝʨʥʘʨʠʦʟʘ. 

ɿʘʙʦʣʝʚʘʥʠʝ ʨʘʟʚʠʚʘʣʦʩʴ ʚ ʵʧʠʬʠʪʦʪʠʡʥʦʡ ʬʦʨʤʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ 

ʚʝʛʝʪʘʮʠʠ (ʨʠʩʫʥʦʢ 1). 
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ʈʠʩʫʥʦʢ 1 ï ʅʘʯʘʣʴʥʳʝ ʵʪʘʧʳ ʧʘʪʦʛʝʥʝʟʘ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ 

ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ, ʩʦʨʪ ɹʠʘʥʢʘ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ 

 

ʈʘʥʝʝ ʚʦʟʙʫʜʠʪʝʣʴ ʙʦʣʝʟʥʠ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʢʘʢ Alternaria tenuissima, 

ʥʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʩ ʮʝʣʴʶ ʫʪʦʯʥʠʪʴ ʪʘʢʩʦʥʦʤʠʯʝʩʢʫʶ 

ʩʪʨʫʢʪʫʨʫ ʧʘʪʦʢʦʤʧʣʝʢʩʘ [ʖʨʯʝʥʢʦ ʜʨ., 2011ʘ, 2011ʙ]. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚ ʧʝʨʠʦʜ 2018-2021 ʛʛ. ʧʨʦʚʝʜʝʥ 

ʨʝʛʫʣʷʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʤʳʰʣʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚʠʥʦʛʨʘʜʘ ʚ ʦʩʥʦʚʥʦʡ 

ʟʦʥʝ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʢʨʘʷ ï ɸʥʘʧʦ-ʊʘʤʘʥʩʢʦʡ. 

ʆʪʙʦʨʳ ʣʠʩʪʴʝʚ ʩ ʪʠʧʠʯʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ 

ʧʷʪʥʠʩʪʦʩʪʠ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʤʠʢʦʙʠʦʪʳ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 

ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʧʝʨʠʦʜʦʚ 2018-2021 ʛʛ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʧʷʪʝʥ ʧʦʷʚʣʷʣʠʩʴ ʚ 

ʢʦʥʮʝ ʤʘʷ ʥʘ ʤʦʣʦʜʳʭ ʣʠʩʪʴʷʭ ʚʠʥʦʛʨʘʜʘ. ʇʨʦʷʚʣʝʥʠʝ ʙʦʣʝʟʥʠ ʦʪʤʝʯʘʣʦʩʴ 

ʪʦʣʴʢʦ ʥʘ ʦʩʣʘʙʣʝʥʥʳʭ ʣʠʩʪʴʷʭ ʥʠʞʥʝʛʦ ʷʨʫʩʘ ʠ ʧʨʦʪʝʢʘʣʦ ʚ ʩʘʧʨʦʪʨʦʬʥʦʡ 

ʬʦʨʤʝ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʧʦʥʠʞʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʦʪʤʝʯʘʣʦʩʴ ʧʦʷʚʣʝʥʠʝ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚ 

ʧʘʨʘʟʠʪʠʯʝʩʢʦʡ ʬʦʨʤʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʨʝʭʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ, ʥʘʯʠʥʘʷ ʩ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ ʠʶʥʷ 

ʧʨʠʦʙʨʝʪʘʣʦ ʵʧʠʬʠʪʦʪʠʡʥʡr ʭʘʨʘʢʪʝʨ. 



54 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʢʦʧʘʪʦʢʦʤʧʣʝʢʩ ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʧʷʪʝʥ ʥʘ ʣʠʩʪʴʷʭ 

ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ 13 ʚʠʜʦʚ ʤʠʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʯʘʩʪʦʪʘ 

ʠʭ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʥʝʦʜʠʥʘʢʦʚʘ ʠ ʚʘʨʴʠʨʫʝʪ ʧʦ ʛʦʜʘʤ [ɹʫʨʦʚʠʥʩʢʘʷ ʄ.ɺ., 

ʖʨʯʝʥʢʦ ɽ.ɻ., 2021ʘ, 2022] (ʨʠʩʫʥʦʢ 2). 

 

 

 

ʈʠʩʫʥʦʢ 2 ï ʋʩʨʝʜʥʝʥʥʘʷ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʤʠʢʨʦʤʠʮʝʪʦʚ ʠʟ 

ʧʘʪʦʢʦʤʧʣʝʢʩʘ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ ʟʘ ʚʝʩʴ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ɸʥʘʧʦ-ʊʘʤʘʥʩʢʘʷ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʟʦʥʘ, ɿʘʧʘʜʥʦʝ 

ʇʨʝʜʢʘʚʢʘʟʴʝ, ʚʠʥʦʛʨʘʜʥʠʢʠ ʧʦʨʘʞʘʝʤʳʭ ʩʦʨʪʦʚ, 2019-2021 ʛ. 

 

ɼʘʥʥʳʝ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ 

ʤʠʢʨʦʤʠʮʝʪʘʤʠ ʷʚʣʷʣʠʩʴ ʚʠʜʳ ʨʦʜʘ Alternaria Nees. ʀʟ ʥʠʭ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʠʜʳ Alternaria alternata (Fr.) Keissl. (27,1-30,1 %) ʠ 

A. tenuissima (5,0-13,5 %), ʦʩʪʘʣʴʥʘʷ ʜʦʣʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʨʫʛʠʝ ʚʠʜʳ 

Alternaria sp. (5,0-6,5 %). ʏʘʩʪʦ ʚʩʪʨʝʯʘʣʠʩʴ Aspergillus niger Tiegh. (17,2-

22,6 %), Mucor Fresen. (10,8-17,7 %), Fusarium Link (9,7-11,9 %). ʂ ʨʝʜʢʦ 

ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʛʨʠʙʘʤ ʦʪʥʦʩʷʪʩʷ Penicillium Link (5,7 %), Cladosporium Link 

(5,7 %). ʅʘ ʜʦʣʶ ʦʩʪʘʣʴʥʳʭ ʛʨʠʙʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʧʘʪʦʢʦʤʧʣʝʢʩʘ ʧʨʠʭʦʜʠʪʩʷ 

ʚʩʝʛʦ 7,7 %, ʚʢʣʶʯʘʷ Aspergillus flavus Link (1,4 %), Embellisia E.G. Simmons 

(2,8 %), Phomopsis viticola (Sacc.) Sacc., (1,4 %) Trichoderma Pers. (1,4 %), 
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Trichothecium Link (0,7 %). ʇʦʩʣʝʜʥʠʝ ʜʚʘ ʤʠʢʨʦʤʠʮʝʪʘ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʵʧʠʬʠʪʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ 

ʤʠʢʨʦʤʠʮʝʪʳ Aspergillus niger Tiegh., Mucor sp., Fusarium sp. ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ 

ʢʘʯʝʩʪʚʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʘʪʦʛʝʥʥʳʭ ʚʠʜʦʚ. ʇʨʠ ʩʠʣʴʥʦʤ ʦʩʣʘʙʣʝʥʠʠ 

ʨʘʩʪʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʥʝʛʘʪʠʚʥʳʭ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʣʠʙʦ 

ʧʨʠ ʩʠʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʧʘʪʦʛʝʥʘ Alternaria sp., ʦʥʠ 

ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʢ ʠʥʬʝʢʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʥʝʢʨʦʪʨʦʬʦʚ. 

ɺ ʤʦʥʠʪʦʨʠʥʛʝ ʜʠʥʘʤʠʢʠ ʧʘʪʦʢʦʤʧʣʝʢʩʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʝʛʦ 

ʩʪʨʫʢʪʫʨʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʩʪʘʨʝʥʠʷ ʣʠʩʪʴʝʚ. 

ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʧʝʨʠʦʜʦʚ 2019-2021 ʛʦʜʦʚ ʛʨʠʙʳ Alternaria sp. 

ʠ Aspergillus niger Tiegh. ʙʳʣʠ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʤʠʢʨʦʤʠʮʝʪʘʤʠ ʚ 

ʤʠʢʦʧʘʪʦʢʦʤʧʣʝʢʩʝ. ɺ ʤʘʝ-ʠʶʥʝ, ʥʘ ʤʦʣʦʜʳʭ ʣʠʩʪʴʷʭ, ʚʤʝʩʪʝ ʩ 

ʘʣʴʪʝʨʥʘʨʠʝʚʳʤʠ ʛʨʠʙʘʤʠ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠʩʴ Aspergillus niger Tiegh. (20,33 %) 

ʠ Fusarium Link (13,37 %). ɺ ʠʶʣʝ, ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʣʩʷ ʧʦʥʠʞʝʥʥʦʡ 

ʚʣʘʞʥʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʢʦʣʠʯʝʩʪʚʦ ʘʩʧʝʨʛʠʣʣʦʚʳʭ ʛʨʠʙʦʚ 

ʚʦʟʨʘʩʪʘʣʦ, ʥʦ ʧʨʠ ʵʪʦʤ ʩʥʠʞʘʣʩʷ ʧʨʦʮʝʥʪ ʚʩʪʨʝʯʘʝʤʦʩʪʠ Alternaria ʠ 

Fusarium. ɺ ʦʩʦʙʝʥʥʦ ʞʘʨʢʠʝ ʧʝʨʠʦʜʳ ʚ ʧʦʩʝʚʘʭ ʥʘʙʣʶʜʘʣʩʷ ʪʦʣʴʢʦ 

Aspergillus niger Tiegh. ɺ ʘʚʛʫʩʪʝ-ʩʝʥʪʷʙʨʝ, ʥʘ ʩʪʘʨʳʭ ʠ ʦʩʣʘʙʣʝʥʥʳʭ ʣʠʩʪʴʷʭ, 

ʚ ʤʠʢʦʧʘʪʦʢʦʤʧʣʝʢʩʝ ʟʥʘʯʠʪʝʣʴʥʦ ʯʘʱʝ ʚʩʪʨʝʯʘʣʩʷ Mucor Fresen. (20,6 %), ʯʪʦ 

ʪʘʢʞʝ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʝʛʦ ʥʝʢʨʦʪʨʦʬʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʠʥʦʛʨʘʜʫ 

(ʪʘʙʣʠʮʘ 8). 

 

ʊʘʙʣʠʮʘ 8 ï ʋʩʨʝʜʥʝʥʥʘʷ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʤʠʢʨʦʤʠʮʝʪʦʚ ʚ ʨʘʟʥʳʝ 

ʬʝʥʦʬʘʟʳ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ (ʧʦ ʤʝʨʝ ʩʪʘʨʝʥʠʷ ʣʠʩʪʴʝʚ), 2019-2021 ʛʛ. 

ʄʠʢʨʦʤʠʮʝʪ 
ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ, % 

ʄʘʡ-ʠʶʥʴ ʀʶʣʴ ɸʚʛʫʩʪ-ʩʝʥʪʷʙʨʴ 

1 2 3 4 

Alternaria alternata (Fr.) Keissl. 13,3 18,3 11,8 

Alternaria tenuissima (Kunze) Wildshire 13,0 11,8 10,3 

Alternaria sp. 5,5 8,8 13,5 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 8 

1 2 3 4 

Fusarium Link 13,4 7,1 14,6 

Cladosporium Link 2,6 1,9 2,8 

Mucor Fresen. 3,9 11,6 20,6 

Penicillium Link 8,7 4,7 5,0 

Aspergillus flavus Link 8,4 0,0 0,0 

Embellisia E.G. Simmons 0,0 1,9 0,0 

Phomopsis viticola (Sacc.) Sacc. 2,1 1,9 0,0 

Trichoderma Pers. 0,9 5,8 3,0 

Trichothecium Link 0,9 0,0 0,7 

Mycelia sterilia 6,0 3,7 0,0 

 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʜʘʥʥʳʭ, ʠʥʪʝʨʝʩ ʜʣʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʵʪʠʦʣʦʛʠʠ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʳʟʚʘʣ ʛʨʠʙ 

Alternaria alternata, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʦ ʦʧʨʝʜʝʣʠʪʝʣʷʤ [Simmons E.G., 

2007; ʉʘʪʪʦʥ ɼ., 2001]. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʦʧʠʩʘʥʠʶ: ʢʦʥʠʜʠʠ ʠʤʝʣʠ ʷʡʮʝʚʠʜʥʫʶ ʬʦʨʤʫ, ʙʳʣʠ 

ʨʘʟʜʝʣʝʥʳ ʧʦʧʝʨʝʯʥʳʤʠ ʠ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʩʪʝʥʢʘʤʠ, ʩ ʤʠʥʠʤʘʣʴʥʳʤ 

ʨʘʟʚʠʪʠʝʤ ʘʧʠʢʘʣʴʥʳʭ ʚʳʩʪʫʧʦʚ. ɻʠʬʳ ʠ ʢʦʥʠʜʠʝʥʦʩʮʳ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʝ ʠ 

ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʧʝʨʝʛʦʨʦʜʢʘʤʠ. 

 

3.2 ɹʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ 

ʣʠʩʪʴʝʚ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʚʠʥʦʛʨʘʜʘ ɿʘʧʘʜʥʦʛʦ ʇʨʝʜʢʘʚʢʘʟʴʷ 

 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Alternaria ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʠʨʦʜʝ, 

ʚʩʪʨʝʯʘʶʪʩʷ ʚʝʟʜʝ ï ʚ ʧʦʯʚʝ, ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʘʭ, ʚ ʚʦʟʜʫʭʝ ʠ ʪ.ʜ. ʕʪʦ, ʚ 

ʦʩʥʦʚʥʦʤ, ʩʘʧʨʦʪʨʦʬʥʳʝ ʛʨʠʙʳ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ 

ʢʨʫʛʦʚʦʨʦʪʝ ʦʨʛʘʥʠʢʠ ʚ ʧʨʠʨʦʜʝ. ʂʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʚʩʝ ʯʘʱʝ ʧʦʷʚʣʷʶʪʩʷ ʩʦʦʙʱʝʥʠʷ ʦ ʨʘʩʪʫʱʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʟʥʘʯʝʥʠʠ 
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ʘʣʴʪʝʨʥʘʨʠʝʚʳʭ ʛʨʠʙʦʚ. ʅʝʢʦʪʦʨʳʝ ʚʠʜʳ ʧʨʠʦʙʨʝʣʠ ʧʘʪʦʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʠ 

ʚʳʟʳʚʘʶʪ ʙʦʣʝʟʥʠ ʚʘʞʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ (ʟʝʨʥʦʚʳʝ, 

ʜʝʢʦʨʘʪʠʚʥʳʝ, ʤʘʩʣʠʯʥʳʝ, ʢʨʝʩʪʦʮʚʝʪʥʳʝ, ʧʘʩʣʝʥʦʚʳʝ, ʮʠʪʨʫʩʦʚʳʝ, 

ʧʣʦʜʦʚʳʝ, ʢʦʩʪʦʯʢʦʚʳʝ). ʇʘʪʦʛʝʥʥʳʝ ʚʠʜʳ ʨʦʜʘ Alternaria ʥʘ ʚʝʛʝʪʠʨʫʶʱʠʭ 

ʨʘʩʪʝʥʠʷʭ ʚʳʟʳʚʘʶʪ ʤʝʜʣʝʥʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʪʢʘʥʝʡ ʭʦʟʷʠʥʘ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ; ʠʥʬʝʢʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ ʥʘ ʣʠʩʪʴʷʭ ʚ ʚʠʜʝ ʧʷʪʝʥ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ 

ʨʝʘʢʮʠʶ ʩʚʝʨʭʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʢʘʥʝʡ ʨʘʩʪʝʥʠʷ ʚ ʦʪʚʝʪ ʥʘ ʚʪʦʨʞʝʥʠʝ 

ʧʘʪʦʛʝʥʘ [The sections of Alternaria..., 2012]. 

ʅʝʢʨʦʪʠʯʝʩʢʘʷ ʧʷʪʥʠʩʪʦʩʪʴ ʣʠʩʪʴʝʚ ʚʠʥʦʛʨʘʜʘ, ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥʥʘʷ 

ʥʘ ʚʠʥʦʛʨʘʜʥʠʢʘʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ [ʖʨʯʝʥʢʦ ɽ.ɻ. ʠ ʜʨ., 2011ʘ], 

ʚʦʟʙʫʜʠʪʝʣʝʤ ʢʦʪʦʨʦʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʚʠʜ A. tenuissimaʘ 

ʠʤʝʝʪ ʚ ʢʦʨʥʝ ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʨʠʟʥʘʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʦʪ ʨʘʥʝʝ ʦʧʠʩʘʥʥʳʭ ʥʘ 

ʚʠʥʦʛʨʘʜʝ. ʉʠʤʧʪʦʤʳ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ ʙʦʣʝʝ 

ʙʣʠʟʢʠ ʢ ʩʠʤʧʪʦʤʘʤ ʘʣʴʪʝʨʥʘʨʠʦʟʦʚ ʥʘ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨʘʭ. ʇʘʪʦʛʝʥʝʟ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʦʷʚʣʝʥʠʷ ʦʯʝʥʴ ʤʝʣʢʠʭ ʦʢʨʫʛʣʳʭ ʪʦʯʝʯʥʳʭ ʧʷʪʝʥ ʯʝʨʥʦʛʦ ʠʣʠ 

ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʘ, ʩʥʘʯʘʣʘ ʩ ʥʠʞʥʝʡ 

ʩʪʦʨʦʥʳ: ʟʘʨʘʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʯʝʨʝʟ 

ʫʩʪʴʠʮʘ, ʟʘʪʝʤ ʥʝʢʨʦʟʳ ʩʪʘʥʦʚʷʪʩʷ ʚʠʜʥʳ ʩ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʳ ʣʠʩʪʘ. 

ʇʨʠ ʧʦʧʘʜʘʥʠʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʛʠʬ ʚʦʟʙʫʜʠʪʝʣʷ ʚ ʨʘʩʪʠʪʝʣʴʥʳʝ ʪʢʘʥʠ ʠ 

ʚʳʜʝʣʝʥʠʷ ʚ ʥʠʭ ʪʦʢʩʠʥʦʚ ʨʘʟʚʠʚʘʝʪʩʷ ʨʝʘʢʮʠʷ ʩʚʝʨʭʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʥʘ 

ʣʠʩʪʴʷʭ ʦʙʨʘʟʫʶʪʩʷ ʢʦʨʠʯʥʝʚʘʪʦ-ʙʫʨʳʝ, ʧʦʩʪʝʧʝʥʥʦ ʩʚʝʪʣʝʶʱʠʝ ʧʷʪʥʘ ʩ 

ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʡ, ʧʦʯʪʠ ʯʝʨʥʦʡ ʢʘʡʤʦʡ (ʨʠʩʫʥʦʢ 3), ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ 

ʙʦʣʝʟʥʠ ʧʷʪʥʘ ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʩʣʠʚʘʶʪʩʷ, ʟʘʪʝʤ ʧʦʢʨʳʚʘʶʪ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʣʠʩʪʴʝʚ. ʂ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʥʘ ʨʘʩʪʝʥʠʷʭ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʩʦʨʪʦʚ ʤʦʞʝʪ ʥʝ 

ʦʩʪʘʪʴʩʷ ʥʠ ʦʜʥʦʛʦ ʟʜʦʨʦʚʦʛʦ ʣʠʩʪʘ (ʨʠʩʫʥʢʠ 4, 5). 

 



58 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʍʘʨʘʢʪʝʨʥʳʝ ʦʢʘʡʤʣʝʥʥʳʝ ʧʷʪʥʘ ʘʣʴʪʝʨʥʘʨʠʦʟʘ (ʨʝʘʢʮʠʷ 

ʩʚʝʨʭʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ) ʥʘ ʣʠʩʪʝ ʚʠʥʦʛʨʘʜʘ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ 

 

 

 

ʈʠʩʫʥʦʢ 4 ï ʉʠʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʧʷʪʥʠʩʪʦʩʪʠ  

ʥʘ ʣʠʩʪʴʷʭ ʚʠʥʦʛʨʘʜʘ, ʩʦʨʪ ɹʠʘʥʢʘ 
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ʈʠʩʫʥʦʢ 5 ï ʆʧʘʜʝʥʠʝ ʣʠʩʪʴʝʚ ʚʠʥʦʛʨʘʜʘ ʚʩʣʝʜʩʪʚʠʝ ʩʠʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ, ʩʦʨʪ ɹʠʘʥʢʘ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ 

 

ɺ ʮʝʣʷʭ ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʪʦʢʦʤʧʣʝʢʩʘ 

ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʚʠʥʦʛʨʘʜʥʠʢʘʭ ʚ ʤʝʥʷʶʱʠʭʩʷ ʩʨʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʶʛʘ ʈʦʩʩʠʠ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʛʨʦʪʝʭʥʠʢʠ ʥʘ ʭʘʨʘʢʪʝʨ ʧʘʪʦʛʝʥʝʟʘ ʥʘ ʩʠʣʴʥʦ ʧʦʨʘʞʘʝʤʦʤ 

ʝʚʨʦ-ʘʤʝʨʠʢʘʥʩʢʦʤ ʛʠʙʨʠʜʥʦʤ ʩʦʨʪʝ ɹʠʘʥʢʘ [ɹʫʨʦʚʠʥʩʢʘʷ ʄ.ɺ., 

ʖʨʯʝʥʢʦ ɽ.ɻ. 2020ʙ; ʖʨʯʝʥʢʦ ɽ.ɻ. ʠ ʜʨ., 2020]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 2019-2021 ʛʦʜʦʚ ʠʟʫʯʘʣʦʩʴ ʚʣʠʷʥʠʝ ʩʧʦʩʦʙʘ 

ʚʳʨʘʱʠʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ ʥʘ ʧʦʨʘʞʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʘʣʴʪʝʨʥʘʨʠʦʟʦʤ ʩ 

ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ʉʨʘʚʥʠʚʘʣʦʩʴ 2 ʩʧʦʩʦʙʘ ï ʚʳʨʘʱʠʚʘʥʠʝ ʚ 

ʢʦʨʥʝʩʦʙʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʝ ʠ ʚ ʧʨʠʚʠʪʦʡ. ɺ ʪʘʙʣʠʮʝ 9 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʦʙʦʙʱʝʥʥʳʭ ʣʠʥʝʡʥʳʭ ʤʦʜʝʣʝʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʜʣʷ ʦʮʝʥʢʠ 

ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʝʟʥʠ ʟʘ ʪʨʠ ʛʦʜʘ, ʫʯʠʪʳʚʘʷ ʷʨʫʩ 

ʧʦʙʝʛʘ ʠ ʪʠʧ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 
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ʊʘʙʣʠʮʘ 9 ï ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʦʙʱʝʥʥʳʭ ʣʠʥʝʡʥʳʭ ʤʦʜʝʣʝʡ ʜʠʥʘʤʠʢʠ 

ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʣʴʪʝʨʥʘʨʠʦʟʘ ʥʘ ʚʠʥʦʛʨʘʜʝ ʩʦʨʪʘ ɹʠʘʥʢʘ. 

 

ʈʘʩʩʯʠʪʘʥʥʦʝ ʨ-ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ …2 ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʥʝ ʚʳʷʚʠʣ 

ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʤʦʜʝʣʷʤʠ, ʧʦʩʪʨʦʝʥʥʳʤʠ ʧʦ ʥʘʣʠʯʠʶ ʠ 

ʦʪʩʫʪʩʪʚʠʶ ʬʘʢʪʦʨʘ ʪʠʧʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ, ʢʘʢ ʜʣʷ ʤʦʜʝʣʠ 

ʨʘʟʚʠʪʠʷ, ʪʘʢ ʠ ʜʣʷ ʤʦʜʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʝʟʥʠ (ʜʣʷ ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ: D 

= 0,59; p> 0,05; ʜʣʷ ʤʦʜʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ: D = 37, p > 0,05). ʀʥʳʤʠ ʩʣʦʚʘʤʠ, 

ʨʘʟʣʠʯʠʷ ʚ ʪʠʧʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʫʯʠʪʳʚʘʝʤʳʝ ʤʦʜʝʣʴʶ, ʧʦʩʪʨʦʝʥʥʦʡ ʧʦ 

ʪʨʝʭʣʝʪʥʠʤ ʜʘʥʥʳʤ, ʟʥʘʯʠʤʦ ʥʝ ʤʝʥʷʶʪ ʩʘʤʫ ʤʦʜʝʣʴ. ʏʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʦʙʲʷʩʥʝʥʥʦʡ ʜʝʚʠʘʥʩʦʡ, ʢʦʪʦʨʘʷ ʜʣʷ ʧʦʣʥʦʡ ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ʨʘʚʥʘ 

0,79, ʘ ʜʣʷ ʚʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ (ʤʦʜʝʣʠ ʙʝʟ ʬʘʢʪʦʨʘ ʪʠʧʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ) ï 

0,78. 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʘʣʴʪʝʨʥʘʨʠʦʟʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʨʘʩʪʝʥʠʷʭ 

ʚʠʥʦʛʨʘʜʘ ʚ ʢʦʨʥʝʩʦʙʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠ ̫ ʧʨʦʭʦʜʠʪ 

ʠʥʪʝʥʩʠʚʥʝʝ. ʉʦʛʣʘʩʥʦ ʤʦʜʝʣʠ, ʥʘ ʢʦʨʥʝʩʦʙʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʝ ʨʘʟʚʠʪʠʝ 

ʙʦʣʝʟʥʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʨʝʜʥʝʤ ʥʘ 6,5 ʙʘʣʣʘ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʧʨʠʚʠʪʦʡ (p > 0,01), 

ʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 5,3 ʙʘʣʣʘ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʧʨʠʚʠʪʦʡ ʢʫʣʴʪʫʨʝ. 

 ʂʦʵʬʬʠʮʠʝʥʪ 
Cʪʘʥʜ. 

ʦʰʠʙʢʘ 
z P>|z| 

ʆʙʲʷʩʥʝʥ. 

ʜʝʚʠʘʥʩʘ 

ʈʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ 

ʀʥʪʝʨʮʝʧʪ 4.4141 3.656 1.207 0.227 

0,45 
ʇʝʨʠʦʜ ʫʯʝʪʘ 7.3112 0.508 14.386 ʨ<0.001 

ɻʦʜ [2020] -32.4848 2.852 -11.389 ʨ<0.001 

ɻʦʜ [2021] -27.5348 2.852 -9.653 ʨ<0.001 

ʗʨʫʩ [ʥʠʞʥʠʡ] 44.0360 2.852 15.438 ʨ<0.001 
0,78 

ʗʨʫʩ[ʩʨʝʜʥʠʡ] 23.6694 2.852 8.298 ʨ<0.001 

ʊʠʧ[ʧʨʠʚʠʪʘʷ] -6.5296 2.329 -2.804 0.005 0,79 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʣʝʟʥʠ 

ʀʥʪʝʨʮʝʧʪ 19.1304 4.119       4.645 ʨ<0.001 

0,23 
ʇʝʨʠʦʜ ʫʯʝʪʘ 6.4183       0.573      11.211       ʨ<0.001 

ɻʦʜ [2020] -18.8417 3.213      -5.864       ʨ<0.001 

ɻʦʜ [2021] -13.1896       3.213      -4.105       ʨ<0.001 

ʗʨʫʩ [ʥʠʞʥʠʡ] 56.9583       3.213      17.726       ʨ<0.001 
0,57 

ʗʨʫʩ[ʩʨʝʜʥʠʡ] 51.7229       3.213      16.097       ʨ<0.001 

ʊʠʧ[ʧʨʠʚʠʪʘʷ] -5.2500       2.624      -2.001       0.045 0,58 
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ʇʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʬʘʢʪʦʨʘ ʪʠʧʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ ʚ 

ʤʦʜʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʝʟʥʠ ʧʨʠʙʣʠʞʝʥ ʢ 0,05, ʵʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʟʥʘʯʠʤʳʭ ʣʠʥʝʡʥʳʭ ʜʘʥʥʳʭ ï ʚ 2019-ʦʤ ʛʦʜʫ ʧʦ ʥʠʞʥʝʤʫ 

ʷʨʫʩʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦʯʪʠ 100 % ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʣʝʟʥʠ ʫʞʝ ʢ ʥʘʯʘʣʫ - 

ʩʝʨʝʜʠʥʝ ʫʯʝʪʦʚ. ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ ʨʘʟʚʠʪʠʝ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʣʝʟʥʠ ʥʘ ʢʦʨʥʝʩʦʙʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʝ ʧʨʦʛʨʝʩʩʠʨʫʝʪ 

ʙʳʩʪʨʝʝ, ʯʝʤ ʥʘ ʧʨʠʚʠʪʦʡ: ʚ ʧʝʨʠʦʜ ʧʝʨʚʦʛʦ ʫʯʝʪʘ ʨʘʟʣʠʯʠʷ ʚ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ 

ï 2 ʙʘʣʣʘ, ʚ ʧʝʨʠʦʜ ʚʦʩʴʤʦʛʦ ʫʯʝʪʘ ï 10 ʙʘʣʣʦʚ. ɺ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʙʦʣʝʟʥʠ 

ʧʨʠ ʵʪʦʤ 3,5 ʠ 7 ʙʘʣʣʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩʫʥʦʢ 6). 

 

 

 

ʈʠʩʫʥʦʢ 6 ï ɼʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʣʴʪʝʨʥʘʨʠʦʟʘ ʫ ʧʨʠʚʠʪʦʡ 

ʠ ʢʦʨʥʝʩʦʙʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʩʦʨʪʘ ɹʠʘʥʢʘ. 
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ʈʘʟʣʠʯʠʷ ʦʪʤʝʯʝʥʳ ʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ʥʘ ʣʠʩʪʴʷʭ 

ʩʨʝʜʥʝʛʦ ʠ ʦʩʦʙʝʥʥʦ ʚʝʨʭʥʝʛʦ ʷʨʫʩʘ ʧʦʙʝʛʦʚ. ʂʘʢ ʜʣʷ ʤʦʜʝʣʝʡ ʨʘʟʚʠʪʠʷ, ʪʘʢ ʠ 

ʜʣʷ ʤʦʜʝʣʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʝʟʥʠ ʨ-ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ …2 ʧʨʘʚʜʦʧʦʜʦʙʠʷ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʤʦʜʝʣʷʤʠ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʫʯʠʪʳʚʘʝʪ 

ʬʘʢʪʦʨ ʷʨʫʩʘ ʚʠʥʦʛʨʘʜʥʦʡ ʣʦʟʳ, ʘ ʜʨʫʛʘʷ ʥʝʪ (ʜʣʷ ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ: D = 13,3, 

p < 0,01; ʜʣʷ ʤʦʜʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ: D = 9, p < 0,01). ʊ.ʝ. ʫʯʝʪ ʷʨʫʩʘ ʧʦʙʝʛʘ 

ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʤʦʜʝʣʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʦʙʲʷʩʥʝʥʥʦʡ ʜʝʚʠʘʥʩʦʡ, ʢʦʪʦʨʘʷ ʜʣʷ ʧʦʣʥʦʡ ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ʨʘʚʥʘ 

0,78 (0,57 ʜʣʷ ʤʦʜʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ), ʘ ʜʣʷ ʚʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ (ʤʦʜʝʣʠ ʙʝʟ 

ʬʘʢʪʦʨʘ ʷʨʫʩʘ) - 0,45 (0,23 ʜʣʷ ʤʦʜʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ).  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 1, ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʚ 

ʩʨʝʜʥʝʤ ʠ ʥʠʞʥʝʤ ʷʨʫʩʝ ʥʘ 24 ʠ 44 % ʚʳʰʝ, ʯʝʤ ʥʘ ʚʝʨʭʥʝʤ ʷʨʫʩʝ (p < 0,01). 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʣʝʟʥʠ ʧʨʠ ʵʪʦʤ ʚ ʩʨʝʜʥʝʤ ʠ ʥʠʞʥʝʤ ʷʨʫʩʝ ʥʘ 52 ʠ 57 ʙʘʣʣʘ 

ʚʳʰʝ, ʯʝʤ ʥʘ ʚʝʨʭʥʝʤ (p < 0,01). ʇʨʠ ʵʪʦʤ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ 

ʨʘʟʚʠʪʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʣʝʟʥʠ ʥʘ ʥʠʞʥʠʭ ʷʨʫʩʘʭ ʧʨʦʛʨʝʩʩʠʨʫʶʪ 

ʙʳʩʪʨʝʝ, ʯʝʤ ʥʘ ʚʝʨʭʥʝʤ. ʈʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʚ ʥʠʞʥʝʤ ʷʨʫʩʝ ʣʠʩʪʴʝʚ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʚʝʨʭʥʝʤ ʠ ʩʨʝʜʥʝʤ ʥʘ ʧʝʨʠʦʜ ʩʝʜʴʤʦʛʦ ʫʯʝʪʘ ʧʦ 

ʨʘʩʩʯʠʪʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ 100 % (ʨʠʩʫʥʦʢ 7). 

 

 

 

ʈʠʩʫʥʦʢ 7 ï ɼʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʘʣʴʪʝʨʥʘʨʠʦʟʘ ʥʘ ʨʘʟʥʳʭ ʷʨʫʩʘʭ ʧʦʙʝʛʘ 

ʚʠʥʦʛʨʘʜʘ ʩʦʨʪʘ ɹʠʘʥʢʘ 
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3.3 ʆʮʝʥʢʘ ʧʘʪʦʛʝʥʥʦʩʪʠ ʠʟʦʣʷʪʦʚ ʛʨʠʙʦʚ Alternaria sp., ʚʳʜʝʣʝʥʥʳʭ ʠʟ 

ʧʘʪʦʢʦʤʧʣʝʢʩʘ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ 

 

ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣʦ ʧʦʜʪʚʝʨʜʠʪʴ ʧʘʪʦʛʝʥʥʦʩʪʴ ʛʨʠʙʦʚ 

Alternaria ʜʣʷ ʚʠʥʦʛʨʘʜʘ, ʦʧʨʝʜʝʣʠʪʴ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʚʦʟʙʫʜʠʪʝʣʝʡ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʟʘʨʫʙʝʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʘʣʴʪʝʨʥʘʨʠʝʚʳʝ 

ʧʘʪʦʛʝʥʳ ʷʚʣʷʶʪʩʷ ʥʝʢʨʦʪʨʦʬʘʤʠ, ʪ.ʝ. ʧʠʪʘʶʪʩʷ ʧʦʛʠʙʰʠʤʠ ʢʣʝʪʢʘʤʠ 

ʨʘʩʪʝʥʠʷ-ʭʦʟʷʠʥʘ [When and how to kill  a plant cell..., 2011; Torto-

Alalibo T. et.al., 2009]. 

ʅʝʢʨʦʪʨʦʬʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʢʣʝʪʦʯʥʦʡ ʩʤʝʨʪʠ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʙʠʦʪʨʦʬʳ ʧʦʜʘʚʣʷʶʪ ʝʝ ʨʘʟʚʠʪʠʝ [Production of a host-specific 

toxin..., 1998]. 

ʇʨʦʮʝʩʩ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʘʣʴʪʝʨʥʘʨʠʝʚʳʤʠ ʛʨʠʙʘʤʠ ʚʢʣʶʯʘʝʪ 

ʧʨʦʨʘʩʪʘʥʠʝ ʢʦʥʠʜʠʡ, ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʠ ʢʦʣʦʥʠʟʘʮʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. 

ʀʟ ʢʦʥʠʜʠʡ ʧʨʦʨʘʩʪʘʶʪ ʦʙʳʯʥʦ ʥʝʩʢʦʣʴʢʦ ʟʘʨʦʜʳʰʝʚʳʭ ʪʨʫʙʦʢ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʷʜʘ ʘʚʪʦʨʦʚ, ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʚ ʪʢʘʥʠ 

ʨʘʩʪʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʣʠʙʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʯʝʨʝʟ ʵʧʠʜʝʨʤʠʩ ʠʣʠ 

ʤʠʢʨʦʪʨʝʱʠʥʳ ʚ ʥʝʤ, ʣʠʙʦ ʯʝʨʝʟ ʫʩʪʴʠʮʘ ʠʣʠ ʯʝʯʝʚʠʯʢʠ [Swart A.E. et.al., 

1995]. 

ɺ ʦʧʳʪʘʭ ʛʨʫʧʧʳ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ ʀʥʜʠʠ ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ 

ʩʪʨʘʪʝʛʠʷ ʟʘʨʘʞʝʥʠʷ ʣʠʩʪʴʝʚ ʛʦʨʯʠʮʳ ʨʘʟʥʳʤʠ ʧʦ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʰʪʘʤʤʘʤʠ 

Alternaria brassicae. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʤʝʥʝʝ ʘʛʨʝʩʩʠʚʥʳʡ ʠʟʦʣʷʪ 

A. brassicae ʟʘʨʘʞʘʝʪ ʣʠʩʪ ʛʦʨʯʠʮʳ, ʨʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʪʦʣʴʢʦ ʧʦ 

ʵʧʠʜʝʨʤʘʣʴʥʳʤ ʢʣʝʪʢʘʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʣʦʥʠʟʘʮʠʠ ʛʠʬʘʤʠ ʢʣʝʪʢʠ ʣʠʩʪʴʝʚ 

ʥʝʢʨʦʪʠʟʠʨʫʶʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʦʢʩʠʥʦʚ, ʚʳʜʝʣʷʝʤʳʭ ʛʨʠʙʦʤ. 

ɺʳʩʦʢʦʘʛʨʝʩʩʠʚʥʳʡ ʠʟʦʣʷʪ A. brassicae (CaAbD5) ʧʨʦʥʠʢʘʝʪ ʯʝʨʝʟ ʫʩʪʴʠʯʥʦʝ 

ʦʪʚʝʨʩʪʠʝ ʣʠʩʪʘ ʭʦʟʷʠʥʘ, ʦʙʨʘʟʫʷ ʩʝʪʴ ʘʧʧʨʝʩʩʦʨʠʡ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʟʘʨʦʜʳʰʝʚʳʭ ʪʨʫʙʦʢ ʠ ʘʧʧʨʝʩʩʦʨʠʡ ʠʟ 

ʢʦʥʠʜʠʡ ʷʚʣʷʝʪʩʷ ʦʙʱʝʡ ʯʝʨʪʦʡ ʨʦʜʘ Alternaria, ʵʪʦ ʦʙʥʘʨʫʞʝʥʦ ʫ A. porri, 
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A. linicola, A. alternata ʠ A. cassia. ɺʘʥ ɼʘʡʢ ʠ ʊʨʠʛʠʥʦ [1987] ʥʘʙʣʶʜʘʣʠ 

ʥʝʢʨʦʟʳ ʢʣʝʪʦʢ ʚ ʩʫʙʦʤʘʪʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʧʦʜ ʘʧʧʨʝʩʩʦʨʠʷʤʠ ʙʝʟ ʧʨʠʟʥʘʢʦʚ 

ʛʨʠʙʥʦʡ ʠʥʚʘʟʠʠ ʚ ʪʢʘʥʠ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʛʠʙʝʣʴ ʵʪʠʭ ʢʣʝʪʦʢ ʜʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ʛʨʠʙʦʚ ï ɻ ʪʦ ʩʣʝʜʩʪʚʠʝ ʜʠʬʬʫʥʜʠʨʫʶʱʠʭ ʪʦʢʩʠʥʦʚ [Dehpour A.A. et.al., 2010]. 

ɺ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ Swart A.E. ʩ ʩʦʘʚʪʦʨʘʤʠ [1995] ʧʨʦʚʦʜʠʣʠ 

ʟʘʨʘʞʝʥʠʝ ʛʨʦʟʜʝʡ ʩʪʦʣʦʚʦʛʦ ʚʠʥʦʛʨʘʜʘ Alternaria alternata ʧʨʠ ʭʦʣʦʜʠʣʴʥʦʤ 

ʭʨʘʥʝʥʠʠ. ʂʦʥʠʜʠʠ ʣʝʛʢʦ ʧʨʦʨʘʩʪʘʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʷʛʦʜ, ʮʚʝʪʦʥʦʞʝʢ ʠ 

ʨʘʭʠʩʦʚ ʥʝʟʨʝʣʳʭ ʠ ʟʨʝʣʳʭ ʛʨʦʟʜʝʡ. ʅʘ ʢʦʥʯʠʢʘʭ ʧʨʦʨʘʩʪʘʶʱʠʭ ʠʟ ʢʦʥʠʜʠʡ 

ʟʘʨʦʜʳʰʝʚʳʭ ʪʨʫʙʦʢ ʠ ʛʠʬʦʚ ʚ ʪʝʯʝʥʠʝ 16 ʯʘʩʦʚ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʘʧʧʨʝʩʩʦʨʠʠ. 

ɺʦʟʙʫʜʠʪʝʣʴ ʧʨʦʥʠʢʘʣ ʚ ʪʢʘʥʠ ʭʦʟʷʠʥʘ ʯʝʨʝʟ ʫʩʪʴʠʮʘ, ʯʝʯʝʚʠʯʢʠ ʠ 

ʤʠʢʨʦʪʨʝʱʠʥʳ ʚ ʵʧʠʜʝʨʤʠʩʝ. ʀʥʬʝʢʮʠʦʥʥʳʝ ʛʠʬʳ ʥʝ ʚʳʟʳʚʘʣʠ ʥʝʢʨʦʟʘ 

ʢʣʝʪʦʢ, ʣʦʢʘʣʠʟʠʨʦʚʘʣʠʩʴ ʚ ʩʫʙʩʦʤʘʪʘʣʴʥʳʭ ʧʦʣʦʩʪʷʭ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʢʣʝʪʢʘʭ ʯʝʯʝʚʠʮ, ʚ ʩʣʫʯʘʝ ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʤʠʢʨʦʪʨʝʱʠʥ ʛʠʬʳ ʥʝ ʧʨʦʥʠʢʘʣʠ 

ʛʣʫʙʞʝ ʥʝʩʢʦʣʴʢʠʭ ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ. ɺ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʧʨʠ ʭʦʣʦʜʠʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʛʨʠʙ ʚʳʨʘʩʪʘʝʪ ʠʟ ʫʩʪʴʠʮ, ʯʝʯʝʚʠʮ ʠ 

ʤʠʢʨʦʪʨʝʱʠʥ, ʚ ʪʝʯʝʥʠʝ 168 ʯ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʰʠʨʥʳʡ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʨʦʩʪ 

[Swart A.E. et.al., 1995]. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟ ʀʨʘʥʘ ʠʟʫʯʘʣʠ ʩ ʧʦʤʦʱʴʶ ʩʚʝʪʦʚʦʡ ʠ ʵʣʝʢʪʨʦʥʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ ʧʨʦʮʝʩʩ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʤʠʥʥʝʦʣʳ (ʪʘʥʞʝʣʦ) ʛʨʠʙʦʤ 

A. alternata. ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚʦʟʙʫʜʠʪʝʣʴ ʠʥʬʠʮʠʨʫʝʪ ʨʘʩʪʝʥʠʝ 

ʥʘʧʨʷʤʫʶ ʯʝʨʝʟ ʵʧʠʜʝʨʤʠʩ ʠʣʠ ʯʝʨʝʟ ʫʩʪʴʠʮʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʧʧʨʝʩʩʦʨʠʡ 

ʠʣʠ ʙʝʟ ʥʠʭ. ʀʟ ʢʘʞʜʦʡ ʢʦʥʠʜʠʠ ʚʳʨʘʩʪʘʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʟʘʨʦʜʳʰʝʚʳʝ 

ʪʨʫʙʢʠ. ɻʠʬʳ ʧʨʦʜʦʣʞʘʣʠ ʨʘʩʪʠ ʯʝʨʝʟ ʧʦʣʦʩʪʴ ʩʫʙʩʦʤʳ, ʠʥʦʛʜʘ ʨʦʩʣʠ ʚ 

ʤʝʞʢʣʝʪʦʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʟʦʬʠʣʴʥʦʡ ʪʢʘʥʠ. ɺʝʱʝʩʪʚʘ, ʚʳʜʝʣʷʝʤʳʝ 

ʛʨʠʙʦʤ, ʦʩʦʙʝʥʥʦ ʪʦʢʩʠʥʳ, ʚʳʟʳʚʘʣʠ ʧʦʚʨʝʞʜʝʥʠʷ ʢʣʝʪʦʢ [Dehpour A.A. et.al., 

2010]. 

ɼʣʷ ʩʢʨʠʥʠʥʛʘ ʥʘ ʧʘʪʦʛʝʥʥʦʩʪʴ ʠʟʦʣʷʪʦʚ Alternaria ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʤʝʪʦʜʠʢʘ ʟʘʨʘʞʝʥʠʷ ʚʳʩʝʯʝʢ ʠʟ ʣʠʩʪʴʝʚ [ɻʘʩʠʯ ɽ.ʃ. ʠ ʜʨ., 2013; ɼʘʣʠʥʦʚʘ ɸ.ɸ. 

ʠ ʜʨ., 2014]. ʊʝʩʪʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʜʠʩʢʘʭ ʜʠʘʤʝʪʨʦʤ 4 ʩʤ, ʚʳʩʝʯʝʥʥʳʭ ʠʟ 

ʟʜʦʨʦʚʳʭ ʣʠʩʪʴʝʚ ʚʠʥʦʛʨʘʜʘ ʧʦʨʘʞʘʝʤʦʛʦ ʩʦʨʪʘ ɹʠʘʥʢʘ. ʇʘʪʦʛʝʥʥʦʩʪʴ 
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ʠʟʦʣʷʪʦʚ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʨʘʟʦʚʳʚʘʪʴ ʥʝʢʨʦʟʳ ʧʨʠ ʟʘʨʘʞʝʥʠʠ 

ʩʫʩʧʝʥʟʠʝʡ ʩʧʦʨ ʩ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ ʣʠʩʪʘ, ʛʜʝ ʚʦʟʙʫʜʠʪʝʣʠ ʧʨʦʨʘʩʪʘʣʠ ʯʝʨʝʟ 

ʫʩʪʴʠʮʘ. ʋʯʝʪʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʨʝʪʴʠ, ʧʷʪʳʝ ʠ ʩʝʜʴʤʳʝ ʩʫʪʢʠ. ʆʪʤʝʯʘʣʠ 

ʧʣʦʱʘʜʴ ʧʦʨʘʞʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʦʚʳʭ ʜʠʩʢʦʚ, ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʦʙʱʘʷ 

ʧʣʦʱʘʜʴ ʜʠʩʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 12,6 ʩʤ2. ʀʟʦʣʷʪʳ Alternaria sʨp. ʦʪʣʠʯʘʣʠʩʴ ʧʦ 

ʩʪʝʧʝʥʠ ʚʠʨʫʣʝʥʪʥʦʩʪʠ. ɸʛʨʝʩʩʠʚʥʳʝ ʠʟʦʣʷʪʳ ʦʙʨʘʟʦʚʳʚʘʣʠ ʥʘʠʙʦʣʴʰʫʶ 

ʟʦʥʫ ʥʝʢʨʦʪʠʟʘʮʠʠ (ʙʦʣʝʝ 50 % ʧʣʦʱʘʜʠ ʣʠʩʪʦʚʦʛʦ ʜʠʩʢʘ) ʥʘ 7-ʝ ʩʫʪʢʠ ʧʦʩʣʝ 

ʠʥʦʢʫʣʷʮʠʠ, ʢ ʥʘʠʙʦʣʝʝ ʚʠʨʫʣʝʥʪʥʳʤ ʙʳʣʠ ʦʪʥʝʩʝʥʳ 424-1; 424-2; 427 [Leaf 

spot caused by Alternaria sppé., 2024] (ʨʠʩʫʥʦʢ 8). 

 

 

 

ʈʠʩʫʥʦʢ 8 ï ʈʝʟʫʣʴʪʘʪʳ ʩʢʨʠʥʠʥʛʘ ʠʟʦʣʷʪʦʚ Alternaria sp. ʥʘ ʧʘʪʦʛʝʥʥʦʩʪʴ 

 

ʆʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʥʝʢʨʦʟʦʚ ʥʘ ʣʠʩʪʦʚʳʭ ʜʠʩʢʘʭ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʢʦʧʘʪʦʢʦʤʧʣʝʢʩ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ 

ʚʠʥʦʛʨʘʜʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʘʢ ʛʝʤʠʙʠʦʪʨʦʬʥʳʝ, ʪʘʢ ʠ ʥʝʢʨʦʪʨʦʬʥʳʝ ʚʠʜʳ 

ʛʨʠʙʦʚ Alternaria sʨp (ʨʠʩʫʥʦʢ 9). 
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424-1 Alternaria sp. 427 Alternaria sp. 429-3 Alternaria sp. 

 

 
 

443 Alternaria sp. 447 Alternaria sp. 448 Alternaria sp. 

 

ʈʠʩʫʥʦʢ 9 ï ʃʠʩʪʦʚʳʝ ʜʠʩʢʠ ʧʨʠ ʠʥʦʢʫʣʷʮʠʠ ʛʝʤʠʙʠʦʪʨʦʬʥʳʤʠ ʠʟʦʣʷʪʘʤʠ 

Alternaria sp., 2020-2021 ʛʛ. 

 

ʅʝʢʨʦʟʳ, ʚʳʟʚʘʥʥʳʝ ʛʝʤʠʙʠʦʪʨʦʬʘʤʠ, ʙʳʣʠ ʙʦʣʝʝ ʪʝʤʥʦʛʦ ʮʚʝʪʘ, ʠʤʝʣʠ 

ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʯʝʪʢʠʝ ʦʯʝʨʪʘʥʠʷ, ʩʦ ʚʨʝʤʝʥʝʤ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʧʷʪʝʥ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʥʝʢʨʦʟʦʚ ʦʙʨʘʟʦʚʳʚʘʣʘʩʴ ʢʘʡʤʘ ʯʝʨʥʦʛʦ 

ʮʚʝʪʘ (ʨʝʘʢʮʠʷ ʩʚʝʨʭʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ).  

ʇʘʪʦʛʝʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠ ʟʘʨʘʞʝʥʠʠ ʥʝʢʨʦʪʨʦʬʥʳʤʠ (ʨʘʥʝʚʳʤʠ) 

ʧʘʪʦʛʝʥʘʤʠ ʦʪʣʠʯʘʣʩʷ ʦʪ ʛʝʤʠʙʠʦʪʨʦʬʦʚ ʧʨʦʨʘʩʪʘʥʠʝʤ ʧʘʪʦʛʝʥʘ ʯʝʨʝʟ ʢʨʘʷ 

ʚʳʨʝʟʘʥʥʳʭ ʜʠʩʢʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʨʘʥʝʚʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʙʝʩʬʦʨʤʝʥʥʳʭ ʨʘʩʧʣʳʚʯʘʪʳʭ (ʜʠʬʬʫʟʥʳʭ) 

ʥʝʢʨʦʟʦʚ ʠ ʭʣʦʨʦʟʦʚ (ʨʠʩʫʥʦʢ 10). 
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401-1 Alternaria sp. 424-2 Alternaria sp. 451 Alternaria sp. 

 
ʈʠʩʫʥʦʢ 10 ï ɺʠʜ ʣʠʩʪʦʚʳʭ ʜʠʩʢʦʚ ʧʨʠ ʟʘʨʘʞʝʥʠʠ ʥʝʢʨʦʪʨʦʬʥʳʤʠ 

ʠʟʦʣʷʪʘʤʠ Alternaria sp., 2020-2021 ʛʛ. 

 

ʅʝʢʦʪʦʨʳʝ ʠʟʦʣʷʪʳ (421-2 ʠ 425-3) ʚʳʟʚʘʣʠ ʧʦʨʘʞʝʥʠʝ ʧʨʦʚʦʜʷʱʠʭ 

ʦʨʛʘʥʦʚ (ʞʠʣʦʢ ʣʠʩʪʘ). 

ʉʨʝʜʠ 39 ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʟʦʣʷʪʦʚ Alternaria sp. ʧʷʪʴ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʢʘʢ ʥʝʧʘʪʦʛʝʥʥʳʝ. ʇʦʩʣʝ ʧʝʨʚʦʡ ʠ ʧʦʚʪʦʨʥʦʡ ʠʥʦʢʫʣʷʮʠʠ 

ʣʠʩʪʦʚʳʭ ʜʠʩʢʦʚ ʥʝʢʨʦʟʦʚ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ (ʨʠʩʫʥʦʢ 11) [Leaf spot caused by 

Alternaria sppé., 2024]. 

 

  

 

348 Alternaria sp. 420 Alternaria sp. 422-2 Alternaria sp. 

 

 

 

 425-1 Alternaria sp. 426-2 Alternaria sp. 

 

ʈʠʩʫʥʦʢ 11 ï ʅʝʧʘʪʦʛʝʥʥʳʝ ʠʟʦʣʷʪʳ Alternaria sp., 2020 ʛ. 
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ʇʨʦʙʣʝʤʘ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʥʝʢʨʦʪʨʦʬʥʳʭ ʛʨʠʙʦʚ ʠ ʙʘʢʪʝʨʠʡ ʚʳʟʳʚʘʝʪ ʚ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʠʡ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ ʚ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʝʭʘʥʠʟʤʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝʢʨʦʪʨʦʬʥʳʭ ʬʠʪʦʧʘʪʦʛʝʥʦʚ ʩ ʨʘʩʪʝʥʠʷʤʠ, 

ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʘʪʦʛʝʥʥʳʝ ʚʠʜʳ ʤʦʛʫʪ ʩʦʯʝʪʘʪʴ ʚ ʩʝʙʝ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ 

ʧʠʪʘʥʠ ̫ï ʙʠʦʪʨʦʬʥʦʩʪʴ, ʛʝʤʠʙʠʦʪʨʦʬʥʦʩʪʴ ʠ ʥʝʢʨʦʪʨʦʬʥʦʩʪʴ [Laluk K. et.al., 

2010; Newman T.E., 2020; Kraepiel Y. et.al., 2016]. ʄʝʪʘʙʦʣʠʪʳ (ʵʬʬʝʢʪʦʨʳ) 

ʥʝʢʨʦʪʨʦʬʠʯʝʩʢʠʭ ʧʘʪʦʛʝʥʦʚ ʚʢʣʶʯʘʶʪ ʥʝʢʦʪʦʨʳʝ ʤʦʣʝʢʫʣʳ, ʢʦʪʦʨʳʝ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣʠ ʦʙʦʟʥʘʯʝʥʳ ʢʘʢ ʩʧʝʮʠʬʠʯʥʳʝ ʜʣʷ ʭʦʟʷʠʥʘ ʠʣʠ 

ʩʝʣʝʢʪʠʚʥʳʝ ʢ ʭʦʟʷʠʥʫ ʪʦʢʩʠʥʳ (HST). ʕʪʠ ʥʝʢʨʦʪʨʦʬʠʯʝʩʢʠʝ ʵʬʬʝʢʪʦʨʳ 

(NE) ʦʭʚʘʪʳʚʘʶʪ ʥʝʦʙʳʯʘʡʥʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʦʣʝʢʫʣʷʨʥʳʭ ʬʦʨʤ. 

ʅʘʧʨʠʤʝʨ, ʛʨʠʙʳ ʨʦʜʘ Alternaria ʧʨʦʜʫʮʠʨʫʶʪ ʪʘʢʠʝ ʪʦʢʩʠʥʳ ʢʘʢ ʧʦʣʠʢʝʪʠʜ 

(PKS), ʥʝʨʠʙʦʩʦʤʘʣʴʥʳʡ ʧʝʧʪʠʜ (NRPS), ʤʦʣʝʢʫʣʳ ʩ ʤʘʣʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʤʘʩʩʦʡ NE. ʕʬʬʝʢʪʦʨʳ ʙʠʦʪʨʦʬʥʳʭ ʠ ʛʝʤʠʙʠʦʪʨʦʬʥʳʭ ʧʘʪʦʛʝʥʦʚ ʦʙʳʯʥʦ 

ʚʢʣʶʯʘʶʪ ʙʝʣʢʠ Avr, ʢʦʪʦʨʳʝ ʨʘʩʧʦʟʥʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʙʝʣʢʘʤʠ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ (R). ʆʜʥʘʢʦ ʚ ʦʪʩʫʪʩʪʚʠʝ ʙʝʣʢʘ R ʤʠʢʦʪʦʢʩʠʥʳ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʛʨʠʙʘ ʧʫʪʝʤ ʧʦʜʘʚʣʝʥʠʷ ʚʨʦʞʜʝʥʥʳʭ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ 

ʨʘʩʪʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʠʤʤʫʥʠʪʝʪ, ʚʳʟʚʘʥʥʳʡ PAMP, ʚ ʧʨʦʮʝʩʩʝ, ʥʘʟʳʚʘʝʤʦʤ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʵʬʬʝʢʪʦʨʫ (ETS), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʙʠʦʪʨʦʬʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ETS ʦʩʦʙʝʥʥʦ ʚʘʞʥʘ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʠʥʬʝʢʮʠʠ, ʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ Avr ʦʙʳʯʥʦ ʜʦʩʪʠʛʘʝʪ ʧʠʢʘ ʚ ʵʪʠ ʨʘʥʥʠʝ 

ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʛʝʤʠʙʠʦʪʨʦʬʥʳʝ ʧʘʪʦʛʝʥʳ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʧʨʦʜʫʮʠʨʫʶʪ ʵʬʬʝʢʪʦʨʳ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʛʠʙʝʣʠ ʢʣʝʪʦʢ, ʥʦ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ 

ʬʘʟʘʭ ʦʥʠ ʩʥʠʞʘʶʪʩʷ, ʘ ʜʨʫʛʠʝ ʥʝʢʨʦʪʨʦʬʠʯʝʩʢʠʝ ʵʬʬʝʢʪʦʨʳ ʠʥʜʫʮʠʨʫʶʪʩʷ 

ʠ ʥʘʯʠʥʘʶʪ ʜʦʤʠʥʠʨʦʚʘʪʴ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ. 

ʊʦ ʝʩʪʴ ʩʥʘʯʘʣʘ ʧʦʣʫʧʘʨʘʟʠʪʥʳʝ ʛʨʠʙʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʙʠʦʪʨʦʬʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʨʘʩʪʝʥʠʝʤ-ʭʦʟʷʠʥʦʤ, ʘ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ʠʥʬʝʢʮʠʠ 

ʧʝʨʝʭʦʜʷʪ ʢ ʥʝʢʨʦʪʨʦʬʠʠ. ɼʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʚ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 
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3.4 ʂʫʣʴʪʫʨʘʣʴʥʳʝ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʘʪʦʛʝʥʥʳʭ ʠ 

ʥʝʧʘʪʦʛʝʥʥʳʭ ʠʟʦʣʷʪʦʚ Alternaria spʨ. 

 

ɺ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʛʨʠʙʳ ʧʦʣʫʯʘʶʪ ʧʠʱʫ ʠ ʵʥʝʨʛʠʶ ʠʟ ʩʫʙʩʪʨʘʪʘ, 

ʥʘ ʢʦʪʦʨʦʤ ʦʥʠ ʞʠʚʫʪ. ɼʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʛʠʬʦʤʠʮʝʪʦʚ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʦʙʨʘʪʴ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʩʦ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʜʣʷ ʠʭ ʨʦʩʪʘ ʠ ʜʨʫʛʠʭ ʞʠʟʥʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʅʝ ʚʩʝ ʩʨʝʜʳ 

ʦʜʠʥʘʢʦʚʦ ʭʦʨʦʰʠ ʜʣʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʤʠʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʚ ʠʟʫʯʝʥʠʠ ʢʫʣʴʪʫʨ 

ʤʠʢʨʦʤʠʮʝʪʦʚ ʠ ʧʦʜʙʦʨʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ in vitro. 

ɼʣʷ ʘʣʴʪʝʨʥʘʨʠʝʚʳʭ ʛʨʠʙʦʚ ʪʘʢʦʡ ʩʢʨʠʥʠʥʛ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦ 

ʢʨʠʪʝʨʠʶ ʚʳʭʦʜʘ ʙʠʦʤʘʩʩʳ ʛʨʠʙʘ (ʛ/100 ʤʣ ʩʨʝʜʳ) [ɺʣʠʷʥʠʝ ʩʦʩʪʘʚʘ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ..., 2011]. ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ 

ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʨʝʜʳ, ʥʘ ʢʦʪʦʨʳʭ ʫʜʘʝʪʩʷ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʫʶ 

ʙʠʦʤʘʩʩʫ, ʪʘʢ ʢʘʢ ʚʘʞʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ Alternaria ʷʚʣʷʝʪʩʷ 

ʩʪʨʦʝʥʠʝ ʢʦʥʠʜʠʡ, ʛʘʙʠʪʫʩ ʠ ʩʪʨʫʢʪʫʨʘ ʧʘʪʪʝʨʥʦʚ ï ʠʟ ʘʛʘʨʠʟʦʚʘʥʥʳʭ ʩʨʝʜ ʧʦ 

ʢʨʠʪʝʨʠʶ ʥʘʠʙʦʣʴʰʝʛʦ ʚʳʭʦʜʘ ʙʠʦʤʘʩʩʳ ʚʳʜʝʣʝʥʳ ʢʘʨʪʦʬʝʣʴʥʦ-ʛʣʶʢʦʟʥʘʷ ʠ 

ʏʘʧʝʢʘ [ɺʣʠʷʥʠʝ ʩʦʩʪʘʚʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ..., 2011; ʅʝʢʦʪʦʨʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʧʦʜʭʦʜʳ..., 2012; ɺʣʠʷʥʠʝ ʩʦʩʪʘʚʘ ʩʨʝʜʳ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ..., 2021]. ʇʦ 

ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʘʣʴʪʝʨʥʘʨʠʝʚʳʭ 

ʛʨʠʙʦʚ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʩʣʦʞʥʳʭ ʠʣʠ ʯʨʝʟʤʝʨʥʦ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ; ʧʦʢʘʟʘʥʦ, 

ʯʪʦ, ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤʠ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʠʜʠʡ ʠ ʧʘʪʪʝʨʥʦʚ 

ʩʧʦʨʫʣʷʮʠʠ ʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ ʷʚʣʷʝʪʩʷ ʢʘʨʪʦʬʝʣʴʥʦ-ʤʦʨʢʦʚʥʳʡ ʘʛʘʨ ʠ 

ʘʛʘʨʠʟʦʚʘʥʥʘʷ ʩʨʝʜʘ V-8 [Simmons E.G., 2007; ɻʘʥʥʠʙʘʣ ʌ.ɹ., 2004]. 

ʉʫʱʝʩʪʚʫʝʪ ʝʱʝ ʦʜʠʥ ʪʠʧ ʩʫʙʩʪʨʘʪʘ ï ʩʨʝʜʳ ʩ ʵʢʩʪʨʘʢʪʦʤ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʷ-

ʭʦʟʷʠʥʘ. ʅʘʧʨʠʤʝʨ, ʥʘ ʪʘʢʦʡ ʩʨʝʜʝ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 

ʨʦʩʪʘ ʠʟʦʣʷʪʦʚ A. alternata, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʣʠʩʪʴʝʚ ʥʦʥʠ (Morinda citrifolia L.). 

ʂʘʨʪʦʬʝʣʴʥʦ-ʩʘʭʘʨʦʟʥʳʡ ʘʛʘʨ ʧʨʠʟʥʘʥ ʣʫʯʰʠʤ ʜʣʷ ʨʦʩʪʘ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʘʣʴʪʝʨʥʘʨʠʦʟʦʚ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ: A. carthami -ʧʘʪʦʛʝʥʘ ʣʠʩʪʴʝʚ ʩʘʬʣʦʨʘ, A. 
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solani, ʚʳʟʳʚʘʶʱʝʛʦ ʣʠʩʪʦʚʫʶ ʧʷʪʥʠʩʪʦʩʪʴ ʪʦʤʘʪʦʚ, A. alternata - ʧʘʪʦʛʝʥʘ 

ʣʠʩʪʴʝʚ ʪʘʙʘʢʘ ʠ ʞʘʩʤʠʥʘ, A. palandui, ʧʦʨʘʞʘʶʱʝʛʦ ʣʠʩʪʴʷ ʣʫʢʘ [Hubballi M. 

et.al., 2010]. ɼʣʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʙʣʠʟʢʠʭ ʚʠʜʦʚ ʧʦ ʢʫʣʴʪʫʨʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ 

ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʧʦʧʳʪʢʠ ʧʦʜʦʙʨʘʪʴ ʩʝʣʝʢʪʠʚʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ 

[Andersen B. et.al., 1996].  

ɸʢʪʠʚʥʦ ʚʝʜʫʱʠʝʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʠʜʳ Alternaria ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟʣʠʯʥʳʭ ʢʣʘʜ, ʥʳʥʝ ʥʘʟʳʚʘʝʤʳʭ ʩʝʢʮʠʷʤʠ [Alternaria redefined, 2013] ʠ ʭʦʪʷ 

ʧʦʷʚʣʷʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʥʦʚʳʝ ʧʦʣʫʯʝʥʥʳʝ ʪʘʢʩʦʥʳ ʥʝ ʚʩʝʛʜʘ 

ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʚʠʜʦʚʳʤʠ ʛʨʫʧʧʘʤʠ, ʚʳʜʝʣʝʥʥʳʤʠ ʥʘ ʦʩʥʦʚʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ [Roberts R.G. et.al., 2000], ʪʝʤ ʥʝ ʤʝʥʝʝ 

ʠʟʫʯʝʥʠʝ ʚʠʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʠʥʘʪʴ ʠʤʝʥʥʦ ʩ ʦʧʠʩʘʥʠʷ ʠʭ ʤʦʨʬʦʣʦʛʦ-

ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʩʚʦʡʩʪʚ, ʪʘʢ ʢʘʢ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʚʘʞʥʳʤ ʜʦʧʦʣʥʝʥʠʝʤ ʢ 

ʜʠʘʛʥʦʩʪʠʢʝ ʚʠʜʘ, ʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦʤʫ ʧʦʥʠʤʘʥʠʶ ʤʠʢʨʦʵʚʦʣʶʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʧʫʣʷʮʠʷʭ ʠ ʪ.ʜ. 

ɻʨʠʙʥʳʝ ʢʫʣʴʪʫʨʳ (ʠʟʦʣʷʪʳ) ʨʦʜʘ Alternaria, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʦʧʳʪʘʭ ʧʦ 

ʠʟʫʯʝʥʠʶ ʤʦʨʬʦʣʦʛʦ-ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʠ ʚʳʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʡ ʩʨʝʜʳ 

ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠʟ ʧʘʪʦʢʦʤʧʣʝʢʩʘ ʥʝʢʨʦʪʠʯʝʩʢʦʡ 

ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ ʩʠʣʴʥʦ ʧʦʨʘʞʘʝʤʳʭ ʩʦʨʪʦʚ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ ʦʚʩʷʥʦʤ, ʪʦʤʘʪʥʦʤ ʠ 

ʢʫʢʫʨʫʟʥʦʤ ʘʛʘʨʘʭ ʠʩʩʣʝʜʫʝʤʳʝ ʠʟʦʣʷʪʳ ʧʨʦʜʫʮʠʨʦʚʘʣʠ ʥʘʠʙʦʣʴʰʠʡ ʦʙʲʝʤ 

ʙʠʦʤʘʩʩʳ [ɹʫʨʦʚʠʥʩʢʘʷ ʄ.ɺ., ʖʨʯʝʥʢʦ ɽ.ɻ., 2021ʙ]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʥʜʠʡʩʢʠʭ ʫʯʝʥʳʭ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʘ ʢʘʨʪʦʬʝʣʴʥʦ-ʩʘʭʘʨʦʟʥʦʤ, ʦʚʩʷʥʦʤ ʘʛʘʨʘʭ ʠ ʩʨʝʜʝ 

ʋʦʣʢʩʤʘʥʘ [Hubballi M. et.al., 2010]. ɺ ʥʘʰʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ ʪʦʤʘʪʥʦʤ ʠ 

ʢʫʢʫʨʫʟʥʦʤ ʘʛʘʨʘʭ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘʠʙʦʣʴʰʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʢʦʣʦʥʠʡ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ ʠʟʦʣʷʪʦʚ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʝ 

ʧʦʢʘʟʘʣʠ ʧʘʪʦʛʝʥʥʳʭ ʩʚʦʡʩʪʚ (ʨʠʩʫʥʦʢ 12). 
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ʇʨʠʤʝʯʘʥʠʝ: ʂɸ ï ʢʘʨʪʦʬʝʣʴʥʳʡ ʘʛʘʨ; ʂɸ/ʣʠʤ. ï ʢʘʨʪʦʬʝʣʴʥʳʡ ʘʛʘʨ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʳ; ʂʄɸ ï ʢʘʨʪʦʬʝʣʴʥʦ-ʤʦʨʢʦʚʥʳʡ ʘʛʘʨ; ʆɸ ï ʦʚʩʷʥʳʡ ʘʛʘʨ; ʂɸ/ʚʘʣ. ï 

ʢʘʨʪʦʬʝʣʴʥʳʡ ʘʛʘʨ ʩ ʵʢʩʪʨʘʢʪʦʤ ʢʦʨʥʷ ʚʘʣʝʨʠʘʥʳ; ʊɸ ï ʪʦʤʘʪʥʳʡ ʘʛʘʨ; ʂʫʢ.ɸ ï 

ʢʫʢʫʨʫʟʥʳʡ ʘʛʘʨ; ɺɸ ï ʚʦʜʥʳʡ ʘʛʘʨ. 

 

ʈʠʩʫʥʦʢ 12 ï ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ ʢʦʣʦʥʠʡ ʛʨʠʙʦʚ Alternaria sp. ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ, ʤʤ/ʯʘʩ, 2019 ʛ. 

 

ʆʜʥʘʢʦ, ʥʘ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʩʨʝʜʘʭ ʩʧʦʨʦʥʦʰʝʥʠʝ ʙʳʣʦ ʩʣʘʙʳʤ. 

ʉʠʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʤʠʮʝʣʠʷ ʟʘʪʨʫʜʥʷʣʦ ʠʟʫʯʝʥʠʝ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠʟʦʣʷʪʦʚ (ʛʘʙʠʪʫʩʘ ʩʧʦʨʫʣʷʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʧʝʨʚʠʯʥʳʭ ʢʦʥʠʜʠʝʥʦʩʮʝʚ ʠ ʜʨ.). 

ʅʘ ʢʘʨʪʦʬʝʣʴʥʦʤ ʘʛʘʨʝ ʠ ʂɸ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʳ 

ʘʣʴʪʝʨʥʘʨʠʝʚʳʝ ʛʨʠʙʳ ʦʙʨʘʟʦʚʳʚʘʣʠ ʫʤʝʨʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʤʠʮʝʣʠʷ, ʧʨʠ ʵʪʦʤ ʠʥʪʝʥʩʠʚʥʦʝ ʩʧʦʨʦʥʦʰʝʥʠʝ ʪʘʢʞʝ ʚʳʟʳʚʘʣʦ ʥʝʢʦʪʦʨʳʝ 

ʪʨʫʜʥʦʩʪʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʚʠʜʦʚ ʧʦ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʤ ʧʨʠʟʥʘʢʘʤ (ʩʣʠʰʢʦʤ 

ʙʦʣʴʰʘʷ ʚʘʨʠʘʪʠʚʥʦʩʪʴ). ʅʘ ʢʘʨʪʦʬʝʣʴʥʦ-ʤʦʨʢʦʚʥʦʤ ʘʛʘʨʝ ʦʪʤʝʯʝʥʦ 

ʫʤʝʨʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʤʠʮʝʣʠʷ ʠ ʤʝʥʝʝ ʦʙʠʣʴʥʦʝ ʩʧʦʨʦʥʦʰʝʥʠʝ 

(ʨʠʩʫʥʦʢ 13).  

 

0 0,1 0,2 0,3 0,4 0,5 0,6

ʂɸ

ʂɸ/ʣʠʤ.

ʂʄɸ

ʆɸ

ʂɸ/ʚʘʣ.

ʊɸ

ʂʫʢ.ɸ

ɺɸ

Alternaria sp. 203-7

Alternaria sp. 198-1-1
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ʀʟʦʣʷʪ 198-1-1 ʥʘ ʂɸ ʀʟʦʣʷʪ 203-7 ʥʘ ʂɸ 

 

 

ʀʟʦʣʷʪ 198-1-1 ʥʘ ʂʄɸ ʀʟʦʣʷʪ 203-7 ʥʘ ʂʄɸ 

 

ʈʠʩʫʥʦʢ 13 ï ɻʘʙʠʪʫʩ ʩʧʦʨʫʣʷʮʠʠ Alternaria sp. ʥʘ ʢʘʨʪʦʬʝʣʴʥʦʤ (ʂɸ) 

ʢʘʨʪʦʬʝʣʴʥʦ-ʤʦʨʢʦʚʥʦʤ ʘʛʘʨʝ (ʂʄɸ), 2019 ʛ. 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʫʣʴʪʫʨʘʣʴʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʜʨʫʛʠʭ ʘʛʘʨʘʭ (ʚʦʜʥʳʡ, ʂɸ ʩ ʵʢʩʪʨʘʢʪʦʤ ʢʦʨʥʷ ʚʘʣʝʨʠʘʥʳ) 

ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʤʠʮʝʣʠʷ ʠ ʢʦʥʠʜʠʡ ʙʳʣʦ ʩʣʘʙʳʤ, 

ʧʦʵʪʦʤʫ ʵʪʠ ʩʨʝʜʳ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʦʧʪʠʤʘʣʴʥʳʤʠ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʘʣʴʪʝʨʥʘʨʠʝʚʳʭ ʛʨʠʙʦʚ (ʨʠʩʫʥʦʢ 14). ʋʯʝʥʳʤʠ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ 

ʥʘʠʤʝʥʴʰʠʡ ʩʨʝʜʥʠʡ ʨʦʩʪ ʤʠʮʝʣʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʚʦʜʥʦʤ ʘʛʘʨʝ [Hubballi M. 

et.al., 2010]. 
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ʂʘʨʪʦʬʝʣʴʥʳʡ ʘʛʘʨ 

(ʂɸ) 

ʂɸ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʳ 

ʂʘʨʪʦʬʝʣʴʥʦ-

ʤʦʨʢʦʚʥʳʡ ʘʛʘʨ 

 

 

 

ʆʚʩʷʥʦʡ ʘʛʘʨ ʂʫʢʫʨʫʟʥʳʡ ʘʛʘʨ ʊʦʤʘʪʥʳʡ ʘʛʘʨ (ʊɸ) 

 

 

 

ʉʝʥʥʦʡ ʘʛʘʨ ɺʦʜʥʳʡ ʘʛʘʨ (ɺɸ) 
ʂɸ ʩ ʵʢʩʪʨʘʢʪʦʤ 

ʚʘʣʝʨʠʘʥʳ 

 

ʈʠʩʫʥʦʢ 14 ï ɺʥʝʰʥʠʡ ʚʠʜ ʢʦʣʦʥʠʡ Alternaria sp. 203 ʣ.7 ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʥʘ ʩʝʜʴʤʳʝ ʩʫʪʢʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, 2019 ʛ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʩʢʨʠʥʠʥʛ ʧʦʟʚʦʣʠʣ ʚʳʙʨʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠʟʦʣʷʪʦʚ 

Alternaria ʢʘʨʪʦʬʝʣʴʥʦ-ʤʦʨʢʦʚʥʳʡ ʘʛʘʨ (ʂʄɸ). ʅʘ ʂʄɸ ʟʘ ʩʯʝʪ ʥʝʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʤʠʮʝʣʠʷ ʠ ʫʤʝʨʝʥʥʦʝ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʝ. 

ʇʦʤʠʤʦ ʨʘʟʣʠʯʠʡ ʚ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ, ʠʟʦʣʷʪʳ ʥʘ ʨʘʟʥʳʭ ʩʨʝʜʘʭ ʪʘʢʞʝ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʨʘʟʣʠʯʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʮʚʝʪʘ ʢʦʣʦʥʠʠ. ʅʘ ʂɸ, ʂɸ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʳ ʠ ʂʄɸ ʦʥʠ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʥʘ 

ʢʫʢʫʨʫʟʥʦʤ ï ʞʝʣʪʦʚʘʪʦ-ʦʣʠʚʢʦʚʦʛʦ, ʥʘ ʦʚʩʷʥʦʤ ʠ ʩʝʥʥʦʤ ï ʩʝʨʦʛʦ, ʥʘ 

ʪʦʤʘʪʥʦʤ ʤʠʮʝʣʠʡ ʧʦʯʪʠ ʙʝʣʦʛʦ ʮʚʝʪʘ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʫʯʝʥʳʭ ʠʟ ʀʥʜʠʠ 

ʠʟʦʣʷʪʳ Alternaria alternata ʦʙʨʘʟʦʚʳʚʘʣʠ ʢʦʣʦʥʠʠ ʯʝʨʥʦʛʦ ʮʚʝʪʘ ʥʘ ɺɸ ʠ 

ʘʛʘʨʝ ʏʘʧʝʢʘ ɼʦʢʩʘ, ʙʝʣʦʛʦ ʮʚʝʪʘ ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʳʭ ʩʨʝʜʘʭ ʈʠʯʘʨʜʘ, ʄʘʨʪʠʥʩʘ 

ʈʦʫʟ ʠ ʋʦʣʢʩʤʘʥʘ, ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʝ ʥʘ ʂʉɸ ʠ ʦʚʩʷʥʦʤ ʘʛʘʨʘʭ, ʢʦʨʠʯʥʝʚʳʝ 

ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʝ ʩ ʵʢʩʪʨʘʢʪʦʤ ʣʠʩʪʴʝʚ ʭʦʟʷʠʥʘ (Morinda citrifolia L.). 

ʅʘ ʚʳʙʨʘʥʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ (ʂʄɸ) ʧʨʦʚʝʣʠ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʝʱʝ 

2-ʭ ʠʟʦʣʷʪʦʚ ʧʦ ʤʦʨʬʦʣʦʛʦ-ʢʫʣʴʪʫʨʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ. ʆʥʠ ʙʳʣʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ A. tenuissima ʠ A. alternata. ʂʦʥʠʜʠʠ ʠʟʦʣʷʪʘ 

A. tenuissima 336-3, ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ ʧʦʨʘʞʝʥʥʳʭ ʣʠʩʪʴʝʚ ʩʦʨʪʘ ʚʠʥʦʛʨʘʜʘ 

ɹʠʘʥʢʘ, ʦʙʨʘʪʥʦ ʙʫʣʘʚʦʚʠʜʥʦʡ ʬʦʨʤʳ ʦʣʠʚʢʦʚʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ, 

ʩʦʙʨʘʥʥʳʝ ʚ ʥʝʚʝʪʚʷʱʠʝʩʷ ʮʝʧʦʯʢʠ, ʨʘʟʤʝʨʦʤ 30-45 Ĭ 11-13 ʤʢʤ. ɻʘʙʠʪʫʩ 

ʩʧʦʨʫʣʷʮʠʠ ʠʟʦʣʷʪʘ 185-7 A. alternata, ʚʳʜʝʣʝʥʥʦʛʦ ʩ ʣʠʩʪʴʝʚ ʩʦʨʪʘ ʚʠʥʦʛʨʘʜʘ 

ʃʝʚʦʢʫʤʩʢʠʡ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʢʨʘʪʥʦ ʚʝʪʚʷʱʠʝʩʷ ʮʝʧʦʯʢʠ 

ʷʡʮʝʚʠʜʥʳʭ ʠʣʠ ʵʣʣʠʧʩʦʠʜʥʳʭ ʢʦʥʠʜʠʡ, ʨʘʟʤʝʨ ʢʦʪʦʨʳʭ 25-30 Ĭ 5-9 ʤʢʤ 

(ʨʠʩʫʥʦʢ 15). 
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ʀʟʦʣʷʪ 336-3 Alternaria tenuissima 

ʥʘ ʂʄɸ 

ʀʟʦʣʷʪ 198-4-1 Alternaria alternata 

ʥʘ ʂʄɸ 

 

ʈʠʩʫʥʦʢ 15 ï ɻʘʙʠʪʫʩ ʩʧʦʨʫʣʷʮʠʠ ʠʟʦʣʷʪʦʚ Alternaria, 2019 ʛ. 

 

ʅʘ ʚʳʙʨʘʥʥʦʡ ʩʨʝʜʝ ʩʤʦʪʨʝʣʠ ʚʥʫʪʨʠʚʠʜʦʚʳʝ ʨʘʟʣʠʯʠʷ ʧʦ 

ʢʫʣʴʪʫʨʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ ʢʦʣʦʥʠʡ ʥʝʩʢʦʣʴʢʠʭ ʠʟʦʣʷʪʦʚ A. tenuissima ʠ 

A. alternata. ɼʣʷ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʣʠ ʠʟʦʣʷʪʳ ʩ ʪʠʧʦʚʳʤʠ ʢʦʣʦʥʠʷʤʠ, 

ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʨʘʟʣʠʯʠʷ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʢʫʣʴʪʫʨʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ ʚʥʫʪʨʠ 

ʚʠʜʘ (ʪʘʙʣʠʮʘ 10). ʂʦʣʦʥʠʠ A. alternata ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ 

c ʦʣʠʚʢʦʚʳʤ ʦʪʪʝʥʢʦʤ ʩʦ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʤʠ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʤʠ ʟʦʥʘʤʠ. 

ʄʠʮʝʣʠʡ ʢʦʣʦʥʠʡ ʰʪʘʤʤʘ A. tenuissima 198-1-1 ʙʝʣʳʡ ʚ ʮʝʥʪʨʝ ʠ ʧʦ ʢʨʘʶ 

ʢʦʣʦʥʠʠ, ʪʝʤʥʦ-ʩʝʨʳʡ ʚʦʢʨʫʛ ʮʝʥʪʨʘ, ʰʪʘʤʤʘ A. tenuissima 199-1-1 

ʦʜʥʦʨʦʜʥʦʛʦ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʩ ʙʝʣʳʤʠ ʚʢʨʘʧʣʝʥʠʷʤʠ. ʂʦʣʦʥʠʠ ʰʪʘʤʤʘ 

A. tenuissima 336-3 ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʨʦʛʦ ʮʚʝʪʘ ʙʝʟ ʦʣʠʚʢʦʚʦʛʦ ʦʪʪʝʥʢʘ. 
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ʊʘʙʣʠʮʘ 10 ï ʂʫʣʴʪʫʨʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ ʠʟʦʣʷʪʦʚ ʥʘ ʩʝʜʴʤʳʝ 

ʩʫʪʢʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, 2019 ʛ. 

 ̄ ɺʠʜ ʛʨʠʙʘ 
ʅʘʟʚʘʥʠʝ 

ʠʟʦʣʷʪʘ 

ɼʠʘʤʝʪʨ 

ʢʦʣʦʥʠʡ 

(ʤʤ) 

ɺʦʟʜʫʰʥʳʡ 

ʤʠʮʝʣʠʡ 
ʎʝʥʪʨ ʢʦʣʦʥʠʠ 

1 A. tenuissima 

198-1-1 68,0Ñ2,0 

ʈʳʭʣʳʡ, 

ʚʘʪʦʦʙʨʘʟʥʳʡ, 

ʚʦʢʨʫʛ ʮʝʥʪʨʘ 

ʚʦʡʣʦʯʥʳʡ 

ɹʫʛʦʨʦʢ 17-18 ʤʤ ʚ 

ʜʠʘʤʝʪʨʝ, ʩ ʙʝʣʳʤ 

ʧʫʰʠʩʪʳʤ ʤʠʮʝʣʠʝʤ 

199-1-1 65,0Ñ3,1 
ʈʳʭʣʳʡ, 

ʚʘʪʦʦʙʨʘʟʥʳʡ 

ɹʝʣʳʝ ʚʢʨʘʧʣʝʥʠʷ 1-3 

ʤʤ ʚ ʜʠʘʤʝʪʨʝ 

336-3 51,0Ñ2,5 
ʈʳʭʣʳʡ, 

ʚʘʪʦʦʙʨʘʟʥʳʡ 

ɹʫʛʦʨʦʢ 5 ʤʤ ʚ 

ʜʠʘʤʝʪʨʝ 

2 A. alternata 

185-7 68,0Ñ2,0 

ɻʦʤʦʛʝʥʥʳʡ, 

ʨʳʭʣʳʡ, 

ʚʘʪʦʦʙʨʘʟʥʳʡ 

ɹʫʛʦʨʦʢ 5 ʤʤ ʚ 

ʜʠʘʤʝʪʨʝ ʩ ʙʝʣʳʤʠ 

ʚʢʨʘʧʣʝʥʠʷʤʠ ʜʦ 1 ʤʤ 

198-4-1 55,0Ñ2,7 
ʈʳʭʣʳʡ, 

ʚʘʪʦʦʙʨʘʟʥʳʡ 

ɹʫʛʦʨʦʢ 3 ʤʤ ʚ 

ʜʠʘʤʝʪʨʝ, 

ʦʙʨʘʟʦʚʘʥʥʳʡ ʨʳʭʣʳʤ 

ʩʝʨʳʤ ʚʦʟʜʫʰʥʳʤ 

ʤʠʮʝʣʠʝʤ 

200-1-2 65,0Ñ2,9 
ʈʳʭʣʳʡ, 

ʚʘʪʦʦʙʨʘʟʥʳʡ 

ɹʝʣʳʝ ʚʢʨʘʧʣʝʥʠʷ 1-3 

ʤʤ ʚ ʜʠʘʤʝʪʨʝ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʩʨʝʜʘ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʛʨʠʙʦʚ ʠʟ ʧʘʪʦʢʦʤʧʣʝʢʩʘ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʨʦʜʘ Alternaria 

ï ʢʘʨʪʦʬʝʣʴʥʦ-ʤʦʨʢʦʚʥʳʡ ʘʛʘʨ (ʂʄɸ). ʅʘ ʵʪʦʡ ʩʨʝʜʝ ʦʪʤʝʯʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʝ, 

ʥʦ ʥʝ ʩʣʠʰʢʦʤ ʦʙʠʣʴʥʦʝ ʩʧʦʨʦʥʦʰʝʥʠʝ ʠ ʫʤʝʨʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʤʠʮʝʣʠʷ. ʂʄɸ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʰʪʘʤʤʦʚ ʚʥʫʪʨʠ ʚʠʜʘ ʜʣʷ ʚʦʟʤʦʞʥʦʛʦ 

ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʧʦ ʰʪʘʤʤʦʚʦʤʫ ʧʨʠʟʥʘʢʫ, ʯʪʦ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʜʘʣʴʥʝʡʰʠʭ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʤʦʨʬʦʣʦʛʦ-ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʩʚʦʡʩʪʚ 

ʧʨʦʜʦʣʞʠʣʠ ʝʱʝ ʥʘ 4-ʭ ʧʘʪʦʛʝʥʥʳʭ ʠʟʦʣʷʪʘʭ Alternaria spp. 401-1, 424-1, 425-

3 ʠ 454. ɼʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʘʛʘʨʠʟʦʚʘʥʥʳʝ ʩʨʝʜʳ ʂʄɸ, ʊɸ 
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ʠ ʩʨʝʜʘ V-8 (ʩʤʝʩʴ ʦʚʦʱʥʳʭ ʩʦʢʦʚ). ɺʥʝʰʥʠʡ ʚʠʜ ʢʦʣʦʥʠʡ ʠ ʦʧʠʩʘʥʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʦʣʷʪʦʚ Alternaria spp. ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʘʭ 11-13. 

 

ʊʘʙʣʠʮʘ 11 ï ʈʝʟʫʣʴʪʘʪʳ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ ʨʦʜʘ 

Alternaria ʥʘ ʨʘʟʥʳʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʨʝʜʘʭ ʥʘ 3-ʠ ʩʫʪʢʠ, 2021 ʛ. 

ʅʦʤʝʨ 

ʠʟʦʣʷʪʘ 

ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ 

ʂʄɸ ʊɸ V8 

ʥʘ 3-ʠ ʩʫʪʢʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

401-1 

 

 

 

424-1 

 
 

 

425-3 

 
 

 

454 
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ʊʘʙʣʠʮʘ 12 ï ʈʝʟʫʣʴʪʘʪʳ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʘʪʦʛʝʥʥʳʭ ʠʟʦʣʷʪʦʚ ʨʦʜʘ 

Alternaria ʥʘ ʨʘʟʥʳʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʨʝʜʘʭ ʥʘ 10-ʝ ʩʫʪʢʠ, 2021 ʛ. 

ʅʦʤʝʨ 

ʠʟʦʣʷʪʘ 

ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ 

ʂʄɸ ʊɸ V8 

ʥʘ 10-ʝ ʩʫʪʢʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

401-1 
   

424-1 
   

425-3 
   

454 
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ʊʘʙʣʠʮʘ 13 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʢʦʣʦʥʠʡ ʠʟʦʣʷʪʦʚ ʨʦʜʘ Alternaria ʥʘ ʨʘʟʥʳʭ ʩʨʝʜʘʭ, 2021 ʛ.  

 ʂʫʣʴʪʫʨʘʣʴʥʳʡ 

ʧʨʠʟʥʘʢ 

401-1 424-1 425-3 454 

ʂ
ʘ
ʨ
ʪ
ʦ
ʬ
ʝ
ʣ
ʴ
ʥ
ʦ

-ʤ
ʦ
ʨ
ʢ
ʦ
ʚ
ʥ
ʳ
ʡ
 
ʘ
ʛ
ʘ
ʨ
 
(
ʂ
ʄ
ɸ
)

 

ʈʝʚʝʨʩ  ʪʝʤʥʦ-ʩʝʨʳʡ ʛʦʤʦʛʝʥʥʳʡ, ʩʚʝʪʣʦ-

ʩʝʨʳʡ 

ʥʝʦʜʥʦʨʦʜʥʳʡ, ʧʦ ʢʨʘʶ 

ʪʝʤʥʦ-ʩʝʨʳʡ, ʚ ʮʝʥʪʨʝ ï

ʩʚʝʪʣʦ-ʩʝʨʳʡ 

ʥʝʦʜʥʦʨʦʜʥʳʡ, ʩʚʝʪʣʦ-

ʩʝʨʳʡ 

ɼʠʘʤʝʪʨ ʢʦʣʦʥʠʠ 90 ʤʤ 90 ʤʤ 90 ʤʤ 90 ʤʤ 

ɺʳʩʦʪʘ ʤʠʮʝʣʠʷ 0,4 ʤʤ 1,5 ʤʤ 0,2 ʤʤ 0,2 ʤʤ 

ʇʨʦʬʠʣʴ  ʧʣʦʩʢʠʡ ʧʣʦʩʢʠʡ ʧʣʦʩʢʠʡ ʧʣʦʩʢʠʡ 

ʌʦʨʤʘ  ʧʨʘʚʠʣʴʥʘʷ ʧʨʘʚʠʣʴʥʘʷ ʧʨʘʚʠʣʴʥʘʷ ʧʨʘʚʠʣʴʥʘʷ 

ʂʨʘʡ ʢʦʣʦʥʠʠ ʨʦʚʥʳʡ, ʚʦʨʩʠʥʯʘʪʳʡ ʨʦʚʥʳʡ, ʚʦʨʩʠʥʯʘʪʳʡ ʨʦʚʥʳʡ, ʚʦʨʩʠʥʯʘʪʳʡ ʨʦʚʥʳʡ, ʚʦʨʩʠʥʯʘʪʳʡ 

ɺʦʟʜʫʰʥʳʡ 

ʤʠʮʝʣʠʡ 

ʨʳʭʣʳʡ, ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʪʦʣʴʢʦ ʧʦ ʢʨʘʷʤ 

ʛʦʤʦʛʝʥʥʳʡ, 

ʚʘʪʦʦʙʨʘʟʥʳʡ, 

ʨʳʭʣʳʡ 

ʦʪʩʫʪʩʪʚʫʝʪ ʨʳʭʣʳʡ, ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʪʦʣʴʢʦ ʧʦ ʢʨʘʷʤ 

ʎʝʥʪʨ ʢʦʣʦʥʠʠ ʯʝʨʥʳʡ ʩ ʙʝʣʳʤʠ 

ʚʢʨʘʧʣʝʥʠʷʤʠ 

ʙʝʣʳʝ ʚʢʨʘʧʣʝʥʠʷ ʪʝʤʥʳʡ ʪʝʤʥʳʡ 

ʎʚʝʪ ʤʠʮʝʣʠʷ ʪʝʤʥʦ-ʩʝʨʳʡ ʩ ʟʝʣʝʥʳʤ 

ʦʪʪʝʥʢʦʤ ʧʦ ʢʨʘʷʤ, ʩʣʝʛʢʘ 

ʚʠʜʥʳ ʨʘʜʠʘʣʴʥʳʝ ʢʨʫʛʠ 

ʩʚʝʪʣʦ-ʩʝʨʳʡ, 

ʥʘʣʠʯʠʝ ʨʘʜʠʘʣʴʥʳʭ 

ʢʨʫʛʦʚ 

ʥʘʣʠʯʠʝ ʨʘʜʠʘʣʴʥʳʭ 

ʢʨʫʛʦʚ ʧʦ ʢʨʘʶ 

ʢʦʣʦʥʠʠ 

ʩʚʝʪʣʦ-ʩʝʨʳʡ, ʩʣʝʛʢʘ 

ʚʠʜʥʳ ʨʘʜʠʘʣʴʥʳʝ 

ʢʨʫʛʠ 

ʊ
ʦ
ʤ
ʘ
ʪ
ʥ
ʳ
ʡ
 

ʘ
ʛ
ʘ
ʨ
 
(
ʊ
ɸ
)

 ʈʝʚʝʨʩ  ʛʦʤʦʛʝʥʥʳʡ, ʩʚʝʪʣʦ-

ʩʝʨʳʡ 

ʛʦʤʦʛʝʥʥʳʡ, ʪʝʤʥʦ-

ʩʝʨʳʡ 

ʛʦʤʦʛʝʥʥʳʡ, ʩʚʝʪʣʦ-

ʢʦʨʠʯʥʝʚʳʡ 

ʥʝʦʜʥʦʨʦʜʥʳʡ, ʪʝʤʥʦ-

ʩʝʨʳʡ ʧʦ ʢʨʘʷʤ 

ɼʠʘʤʝʪʨ ʢʦʣʦʥʠʠ 79 ʤʤ 78 ʤʤ 88 ʤʤ 75 ʤʤ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 13 

ʊ
ʦ
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(
ʊ
ɸ
)

 

ʂʫʣʴʪʫʨʘʣʴʥʳʡ 

ʧʨʠʟʥʘʢ 

401-1 424-1 425-3 454 

ɺʳʩʦʪʘ ʤʠʮʝʣʠʷ 1,7 ʤʤ 1,7 ʤʤ 1,8 ʤʤ 0,2 ʤʤ 

ʇʨʦʬʠʣʴ  ʧʣʦʩʢʠʡ ʧʣʦʩʢʠʡ ʧʣʦʩʢʠʡ ʧʣʦʩʢʠʡ 

ʌʦʨʤʘ  ʧʨʘʚʠʣʴʥʘʷ ʧʨʘʚʠʣʴʥʘʷ ʧʨʘʚʠʣʴʥʘʷ ʧʨʘʚʠʣʴʥʘʷ 

ʂʨʘʡ ʢʦʣʦʥʠʠ ʨʦʚʥʳʡ, ʚʦʨʩʠʥʯʘʪʳʡ ʨʦʚʥʳʡ, ʚʦʨʩʠʥʯʘʪʳʡ ʨʦʚʥʳʡ, ʨʝʩʥʠʪʯʘʪʳʡ ʨʦʚʥʳʡ, ʨʝʩʥʠʪʯʘʪʳʡ 

ɺʦʟʜʫʰʥʳʡ 

ʤʠʮʝʣʠʡ 

ʛʦʤʦʛʝʥʥʳʡ, ʧʣʦʪʥʳʡ, 

ʚʘʪʦʦʙʨʘʟʥʳʡ 

ʛʦʤʦʛʝʥʥʳʡ, ʧʣʦʪʥʳʡ, 

ʚʘʪʦʦʙʨʘʟʥʳʡ 

ʪʦʣʴʢʦ ʚ ʮʝʥʪʨʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʫʝʪ 

ʎʝʥʪʨ ʢʦʣʦʥʠʠ ʯʝʨʥʳʡ ʙʝʣʳʝ ʚʢʨʘʧʣʝʥʠʷ ʯʝʨʥʳʡ ʪʝʤʥʳʡ 

ʎʚʝʪ ʤʠʮʝʣʠʷ ʩʚʝʪʣʦ-ʩʝʨʳʡ, ʩ 

ʦʣʠʚʢʦʚʳʤ ʦʪʪʝʥʢʦʤ, 

ʥʘʣʠʯʠʝ ʨʘʜʠʘʣʴʥʳʭ 

ʢʨʫʛʦʚ 

ʩʚʝʪʣʦ-ʩʝʨʳʡ, ʩ 

ʦʣʠʚʢʦʚʳʤ ʦʪʪʝʥʢʦʤ 

ʧʦ ʢʨʘʶ, ʥʘʣʠʯʠʝ 

ʨʘʜʠʘʣʴʥʳʭ ʢʨʫʛʦʚ 

ʪʝʤʥʦ-ʩʝʨʳʡ, ʥʘʣʠʯʠʝ 

ʨʘʜʠʘʣʴʥʳʭ ʢʨʫʛʦʚ ʧʦ 

ʚʩʝʡ ʢʦʣʦʥʠʠ 

ʩʚʝʪʣʦ-ʩʝʨʳʡ, ʪʝʤʥʦ-

ʩʝʨʳʡ ʧʦ ʢʨʘʷʤ 

ʈʝʚʝʨʩ  ʛʦʤʦʛʝʥʥʳʡ, ʪʝʤʥʦ-ʩʝʨʳʡ ʛʦʤʦʛʝʥʥʳʡ, ʙʫʨʳʡ ʛʦʤʦʛʝʥʥʳʡ, ʙʫʨʳʡ ʯʝʨʥʳʡ 

ɼʠʘʤʝʪʨ ʢʦʣʦʥʠʠ 90 ʤʤ 90 ʤʤ 90 ʤʤ 82 ʤʤ 

ʆ
ʚ
ʦ
ʱ
ʥ
ʘ
ʷ
 
ʩ
ʨ
ʝ
ʜ
ʘ
 

V
8

 

ɺʳʩʦʪʘ ʤʠʮʝʣʠʷ 2,5 ʤʤ 2,7 ʤʤ 1,9 ʤʤ 0,7 ʤʤ 

ʇʨʦʬʠʣʴ  ʧʣʦʩʢʠʡ ʧʣʦʩʢʠʡ ʧʣʦʩʢʠʡ ʧʣʦʩʢʠʡ 

ʌʦʨʤʘ  ʧʨʘʚʠʣʴʥʘʷ ʧʨʘʚʠʣʴʥʘʷ ʧʨʘʚʠʣʴʥʘʷ ʧʨʘʚʠʣʴʥʘʷ 

ʂʨʘʡ ʢʦʣʦʥʠʠ ʨʦʚʥʳʡ, ʚʦʨʩʠʥʯʘʪʳʡ ʨʦʚʥʳʡ, ʚʦʨʩʠʥʯʘʪʳʡ ʨʦʚʥʳʡ, ʨʝʩʥʠʪʯʘʪʳʡ ʨʦʚʥʳʡ, ʚʦʨʩʠʥʯʘʪʳʡ 

ɺʦʟʜʫʰʥʳʡ  ʛʦʤʦʛʝʥʥʳʡ, ʧʣʦʪʥʳʡ ʛʦʤʦʛʝʥʥʳʡ, ʧʣʦʪʥʳʡ ʛʦʤʦʛʝʥʥʳʡ, ʧʣʦʪʥʳʡ ʛʦʤʦʛʝʥʥʳʡ, ʧʣʦʪʥʳʡ 

ʎʝʥʪʨ ʢʦʣʦʥʠʠ ʪʝʤʥʳʡ ʩ ʙʝʣʳʤʠ 

ʚʢʨʘʧʣʝʥʠʷʤʠ 

ʪʝʤʥʳʡ ʩ ʙʝʣʳʤʠ 

ʚʢʨʘʧʣʝʥʠʷʤʠ 

ʯʝʨʥʳʡ ʪʝʤʥʳʡ 



81 

 
 

ʉʨʝʜʘ V-8 ʥʘʨʷʜʫ ʩ ʂʄɸ ʧʨʠʟʥʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʘʣʴʪʝʨʥʘʨʠʝʚʳʭ ʛʨʠʙʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨʘʭ [ɻʘʥʥʠʙʘʣ ʌ.ɹ., 2011; 

Simmons E.G., 2007]. ʊʦʤʘʪʥʳʡ ʘʛʘʨ ʙʳʣ ʚʟʷʪ ʜʣʷ ʩʨʘʚʥʝʥʠʷ. ʉʨʘʚʥʠʪʝʣʴʥʫʶ 

ʦʮʝʥʢʫ ʠʟʦʣʷʪʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʨʦʩʪʦʚʦʤʫ ʢʦʵʬʬʠʮʠʝʥʪʫ (ʈʂ) (ʨʠʩʫʥʦʢ 16) ʠ 

ʨʘʜʠʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ (ʈʉʈ) (ʨʠʩʫʥʦʢ 17). 

 

 

ʈʠʩʫʥʦʢ 16 ï ʈʦʩʪʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʘʪʦʛʝʥʥʳʭ ʠʟʦʣʷʪʦʚ ʨʦʜʘ Alternaria ï 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ ʧʨʠ ʨʦʩʪʝ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ, 2021 ʛ. 

 

 

 

ʈʠʩʫʥʦʢ 17 ï ʈʘʜʠʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʧʘʪʦʛʝʥʥʳʭ ʠʟʦʣʷʪʦʚ ʨʦʜʘ 

Alternaria ï ʚʦʟʙʫʜʠʪʝʣʝʡ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ ʧʨʠ 

ʨʦʩʪʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ, 2021 ʛ. 

 

21,3

1,8
7,2

2,4

39,9

29,2

41,1

2,6

70,2

52,2

65,7

15,6

0

10

20

30

40

50

60

70

80

424-1 425-3 401-1 454

ʈ
ʆ
ʉ
ʊ
ʆ
ɺ
ʆ
ʁ
 

ʂ
ʆ
ʕ
ʌ
ʌ
ʀ
ʎ
ʀ
ɽ
ʅ
ʊ

ʂʄɸ ʊɸ V8

4,7 4,7 4,7 4,7

4,1

4,6

3,8 3,8

4,7 4,7 4,7

4,1

0

0,5

1

1,5

2

2,5

3

3,5

4

4,5

5

424-1 425-3 401-1 454

ʈ
ɸ
ɼ
ʀ
ɸ
ʃ
ʔ
ʅ
ɸ
ʗ
 
ʉ
ʂ
ʆ
ʈ
ʆ
ʉ
ʊ
ʔ
 

ʈ
ʆ
ʉ
ʊ
ɸ
 

ʂʄɸ ʊɸ V8



82 

 
 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʨʦʩʪʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʢʩʠʨʦʚʘʣʩʷ ʥʘ 

ʦʚʦʱʥʦʡ ʩʨʝʜʝ V8 ʫ ʠʟʦʣʷʪʦʚ 424-1, 425-3 ʠ 401-1. ʋ ʠʟʦʣʷʪʘ 454 ʨʦʩʪʦʚʦʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʥʘ ʚʩʝʭ ʨʘʟʥʦʚʠʜʥʦʩʪʷʭ ʩʨʝʜ ʙʳʣ ʥʘʤʥʦʛʦ ʥʠʞʝ, ʯʝʤ ʫ ʚʩʝʭ 

ʦʩʪʘʣʴʥʳʭ. ʅʘ ʪʦʤʘʪʥʦʤ ʘʛʘʨʝ ʨʦʩʪʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫ ʠʟʦʣʷʪʦʚ 424-1, 425-3 ʠ 

401-1 ʙʳʣ ʥʠʞʝ, ʯʝʤ ʥʘ ʦʚʦʱʥʦʡ ʩʨʝʜʝ V8, ʥʦ ʥʘʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ ʥʘ ʂʄɸ. ʅʘ ʂʄɸ 

ʨʦʩʪʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 1,8 ʜʦ 21,3.  

ɸʥʘʣʠʟ ʨʘʜʠʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʧʘʪʦʛʝʥʥʳʭ ʠʟʦʣʷʪʦʚ ʧʨʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ ʨʘʟʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʴ 

ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 3,8-4,7. ʅʘʠʤʝʥʴʰʘʷ ʨʘʜʠʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʦʪʤʝʯʝʥʘ ʥʘ 

ʪʦʤʘʪʥʦʤ ʘʛʘʨʝ ʫ ʠʟʦʣʷʪʦʚ 424-4, 401-1 ʠ 454. ʅʘ ʂʄɸ ʧʦʢʘʟʘʪʝʣʴ ʫ ʚʩʝʭ ʠʟʦʣʷʪʦʚ 

ʩʦʩʪʘʚʣʷʣ 4,7. ʅʘ ʦʚʦʱʥʦʡ ʩʨʝʜʝ V8 ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʦʜʠʥʘʢʦʚʳʤ ʫ ʠʟʦʣʷʪʦʚ 424-4, 

401-1, 425-3 ʠ ʩʦʩʪʘʚʣʷʣ 4,7. ʆʜʥʘʢʦ ʫ ʠʟʦʣʷʪʘ 454 ʦʪʤʝʯʝʥʦ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ 

4,1 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʫʝʤʳʤʠ ʠʟʦʣʷʪʘʤʠ.  

ʇʦʩʪʦʷʥʥʳʤʠ ʜʣʷ ʚʩʝʭ ʠʟʦʣʷʪʦʚ ʥʘ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʩʨʝʜʘʭ ʙʳʣʠ ʪʘʢʠʝ 

ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ, ʢʘʢ ʧʨʦʬʠʣʴ, ʬʦʨʤʘ ʠ ʢʨʘʡ ʢʦʣʦʥʠʠ. ʈʝʚʝʨʩ ʢʦʣʦʥʠʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʦʣʷʪʘ ʠ ʩʦʩʪʘʚʘ ʩʨʝʜʳ ʙʳʣ ʦʜʥʦʨʦʜʥʳʤ ʠ ʥʝʦʜʥʦʨʦʜʥʳʤ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʧʣʦʪʥʦʛʦ ʛʦʤʦʛʝʥʥʦʛʦ ʚʘʪʦʦʙʨʘʟʥʦʛʦ ʤʠʮʝʣʠʷ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 

ʦʩʥʦʚʥʦʤ ʥʘ ʪʦʤʘʪʥʦʤ ʘʛʘʨʝ ʠ ʦʚʦʱʥʦʡ ʩʨʝʜʝ V8 ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ 

ʰʪʘʤʤʦʚ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʠʟʦʣʷʪʘ 454. ʋ ʠʟʦʣʷʪʘ 454 ʦʙʨʘʟʦʚʘʥʠʝ ʧʣʦʪʥʦʛʦ 

ʤʠʮʝʣʠʷ ʥʘʙʣʶʜʘʣʦʩʴ ʪʦʣʴʢʦ ʥʘ ʩʨʝʜʝ V8. ɼʠʘʤʝʪʨ ʢʦʣʦʥʠʠ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 75 ʤʤ 

ʜʦ 90 ʤʤ, ʧʨʠʯʝʤ ʥʘ ʪʦʤʘʪʥʦʤ ʘʛʘʨʝ ʜʠʘʤʝʪʨ ʢʦʣʦʥʠʠ ʙʳʣ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʩʪʘʣʴʥʳʤʠ ʩʨʝʜʘʤʠ. ʀ ʫ ʠʟʦʣʷʪʘ 454 ʥʘʙʣʶʜʘʣʠ ʜʠʤʝʪʨ ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʩʪʘʣʴʥʳʤʠ ʠʟʦʣʷʪʘʤʠ. ɺʳʩʦʪʘ ʤʠʮʝʣʠʷ ʪʘʢʞʝ ʙʳʣʘ ʨʘʟʣʠʯʥʦʡ ʥʘ ʨʘʟʥʳʭ ʩʨʝʜʘʭ, 

ʠ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,2 ʤʤ ʜʦ 2,7 ʤʤ (ʥʘ ʩʨʝʜʝ V8). 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʟʦʣʷʪʦʚ ʥʘ 10-ʝ ʩʫʪʢʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʨʠ ʤʠʢʨʦʢʦʧʠʨʦʚʘʥʠʠ ʦʧʨʝʜʝʣʷʣʠ ʛʘʙʠʪʫʩ ʩʧʦʨʦʥʦʰʝʥʠʷ ʠ 

ʬʦʨʤʫ ʢʦʥʠʜʠʡ (ʪʘʙʣʠʮʳ 14, 15). 
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ʊʘʙʣʠʮʘ 14 ï ɻʘʙʠʪʫʩ ʩʧʦʨʦʥʦʰʝʥʠʷ ʧʘʪʦʛʝʥʥʳʭ ʠʟʦʣʷʪʦʚ ʨʦʜʘ Alternaria ʥʘ 

ʨʘʟʥʳʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʨʝʜʘʭ ʥʘ 10-ʝ ʩʫʪʢʠ, 2021 ʛ. 
ʅʦʤʝʨ 

ʠʟʦʣʷʪʘ 

ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ 

ʂʄɸ ʊɸ V8 

ʥʘ 10-ʝ ʩʫʪʢʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

401-1 

 

 

 

424-1 

 

 

 

425-3 

 

  

454 
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ʊʘʙʣʠʮʘ 15 ï ʊʠʧʳ ʢʦʥʠʜʠʡ ʧʘʪʦʛʝʥʥʳʭ ʠʟʦʣʷʪʦʚ ʨʦʜʘ Alternaria ʥʘ ʨʘʟʥʳʭ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʨʝʜʘʭ ʥʘ 10-ʝ ʩʫʪʢʠ, 2021 ʛ. 
ʅʦʤʝʨ 

ʠʟʦʣʷʪʘ 

ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ 

ʂʄɸ ʊɸ V8 

ʥʘ 10-ʝ ʩʫʪʢʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

401-1 

  

 

424-1 

   

425-3 

   

454 

  

 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʘʙʠʪʫʩ ʩʧʦʨʦʥʦʰʝʥʠʷ ʚ ʚʠʜʝ ʮʝʧʦʯʝʢ ʢʦʥʠʜʠʡ 

ʦʙʨʘʟʦʚʳʚʘʣʩʷ ʥʘ ʚʩʝʭ ʩʨʝʜʘʭ, ʥʦ ʫ 2-ʭ ʠʟʦʣʷʪʦʚ (401-1, 454) ʦʪʩʫʪʩʪʚʦʚʘʣ ʥʘ 

ʦʚʦʱʥʦʡ ʩʨʝʜʝ V8. ʋ ʠʟʦʣʷʪʘ 454 ʥʘʙʣʶʜʘʣʩ ̫ʩʪʝʨʠʣʴʥʳʡ ʤʠʮʝʣʠʡ.  
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ʅʘ ʩʨʝʜʝ ʂʄɸ ʫ ʚʩʝʭ ʠʟʦʣʷʪʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʦʙʨʘʟʦʚʘʥʠʝ ʙʦʣʝʝ ʚʳʪʷʥʫʪʳʭ 

ʢʦʥʠʜʠʡ ʩ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʤʠ ʚʪʦʨʠʯʥʳʤʠ ʢʦʥʠʜʠʝʥʦʩʮʘʤʠ, ʥʘʧʨʠʤʝʨ, ʫ ʰʪʘʤʤʘ 

401-1. ʅʘ ʩʨʝʜʝ ʊɸ ʠ V8 ʥʘʙʣʶʜʘʣʠ ʦʙʨʘʟʦʚʘʥʠʝ ʙʦʣʝʝ ʦʢʨʫʛʣʳʭ ʢʦʥʠʜʠʡ ʩ 

ʪʫʧʦʢʦʥʫʩʥʳʤ ʢʣʶʚʦʤ. ʋ ʠʟʦʣʷʪʘ 454 ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʢʦʥʠʜʠʠ ʥʘ 10 ʩʫʪʢʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʋ ʠʟʦʣʷʪʘ 425-3 ʦʪʤʝʯʘʣʠ ʦʜʠʥʦʯʥʳʝ ʮʝʧʦʯʢʠ ʢʦʥʠʜʠʡ ʚ 

ʚʝʪʚʷʱʝʡʩʷ ʛʦʣʦʚʢʝ (ʙʝʟ ʫʯʝʪʘ ʢʦʨʦʪʢʠʭ ʙʦʢʦʚʳʭ ʚʝʪʚʝʡ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ ʜʦ 

15-20 ʢʦʥʠʜʠʡ. ʇʝʨʚʳʝ 1-2 ʢʦʥʠʜʠʠ ʚ ʮʝʧʦʯʢʝ ʦʙʳʯʥʦ ʦʩʪʘʶʪʩʷ ʜʣʠʥʥʦ 

ʵʣʣʠʧʪʠʯʝʩʢʠʤʠ ʧʦ ʤʝʨʝ ʩʦʟʨʝʚʘʥʠʷ; ʢʦʥʠʜʠʠ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʦʟʞʝ ʚ ʮʝʧʦʯʢʝ, 

ʩʪʘʥʦʚʷʪʩʷ ʷʡʮʝʚʠʜʥʳʤʠ, ʵʣʣʠʧʩʦʠʜʥʳʤʠ ʠʣʠ ʩʬʝʨʦʠʜʥʳʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘ ʦʚʦʱʥʦʡ ʩʨʝʜʝ V8 ʢʫʣʴʪʫʨʳ Alternaria spp. 

ʠʥʪʝʥʩʠʚʥʝʝ ʩʧʦʨʫʣʠʨʫʶʪ, ʜʘʶʪ ʙʦʣʴʰʠʡ ʦʙʲʝʤ ʙʠʦʤʘʩʩʳ ʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʫʶ 

ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʤʠʢʨʦʩʪʨʫʢʪʫʨ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʂʄɸ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʭʦʨʦʰʦ 

ʧʨʦʩʤʘʪʨʠʚʘʝʤʳʝ ʬʦʨʤʳ ʚʝʪʚʣʝʥʠʷ, ʩʪʨʫʢʪʫʨʫ ʧʘʪʪʝʨʥʦʚ, ʙʦʣʝʝ ʦʜʥʦʟʥʘʯʥʳʝ 

ʧʨʠʟʥʘʢʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨ. ʄʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʠ 

ʨʘʙʦʪʳ ʠ ʜʣʷ ʧʦʣʥʦʪʳ ʦʧʠʩʘʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚʠʥʦʛʨʘʜʥʳʭ ʠʟʦʣʷʪʦʚ 

Alternaria spp. ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʫ ʠʟ 3-ʭ ʩʨʝʜ (ʂʄɸ, ʊɸ, V-8), ʣʠʙʦ ʠʭ 

ʩʦʯʝʪʘʥʠʝ. 

 

3.5 ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʘʪʦʛʝʥʥʳʭ ʚʠʜʦʚ Alternaria 

 

ɺ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʢʫʣʴʪʫʨ 

ʛʨʠʙʦʚ Alternaria Nees ʠʟʫʯʝʥʠʝ ʪʦʣʴʢʦ ʤʦʨʬʦʣʦʛʦ-ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʢʨʠʪʝʨʠʷ ʯʘʱʝ 

ʚʩʝʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ʅʘ ʢʣʶʯʝʚʦʡ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ 

ʧʨʠʟʥʘʢ, ʛʘʙʠʪʫʩ ʩʧʦʨʫʣʷʮʠʠ (three-dimensional sporulation pattern) [Simmons E.G. 

et.al., 1993], ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʩʦʩʪʘʚ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʦʩʚʝʱʝʥʥʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ. 
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ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʦʧʨʝʜʝʣʠʪʝʣʝʤ ʜʣʷ ʛʨʠʙʦʚ Alternaria ʷʚʣʷʝʪʩʷ 

ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʕ. ʉʠʤʤʦʥʩʘ [2007]. ɺ ʥʝʤ ʦʧʠʩʘʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʨʠʝʚʳʭ ʛʨʠʙʦʚ. ʀ, ʭʦʪʷ ʵʪʠ ʫʩʣʦʚʠʷ ʤʦʞʥʦ 

ʣʝʛʢʦ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʚ ʣʶʙʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʚʦʟʤʦʞʥʦ, ʤʦʛʫʪ ʚʣʠʷʪʴ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ: ʚʥʫʪʨʠʚʠʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ, 

ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʧʘʪʦʛʝʥʘ, ʝʛʦ ʪʠʧ ʧʠʪʘʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʭoʪʝʣoʩʴ ʙʳ ʦʪʤʝʪʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ 

ʩoʚʨʝʤʝʥʥʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʪʦʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʦӢʣɹ ʰʫʶ ʪʦʯʥʦʩʪʴ ʠ 

ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʥʦʛʠʭ ʚʠʜʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʉʦʛʣʘʩʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ J.H.C. Woudenberg ʩ ʩʦʘʚʪ. (2013), ʢʦʤʧʣʝʢʩ Alternaria ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚʢʣʶʯʘʝʪ ʜʝʚʷʪʴ ʨʦʜʦʚ ʠ ʚʦʩʝʤʴ ʩʝʢʮʠʡ [Alternaria redefined, 2013]. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ ʧʨʠʟʥʘʥʳ ITS-ʨʝʛʠʦʥ, ʛʝʥʳ ʛʣʘʚʥʦʛʦ 

ʘʣʣʝʨʛʝʥʘ Alternaria (Alt  a1), ʬʘʢʪʦʨʘ ʵʣʦʥʛʘʮʠʠ ʪʨʘʥʩʣʷʮʠʠ Ŭ (TEF1 Ŭ), 

ʛʣʠʮʝʨʘʣʴʜʝʛʠʜ-3-ʬʦʩʬʘʪ ʜʝʛʠʜʨʦʛʝʥʘʟʳ (gpd), ɓ-ʪʫʙʫʣʠʥʘ (ʙʝʪʘ-ʪʫʙʫʣʠʥʘ). 

ʇʦʣʫʯʝʥʥʳʝ ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩ 

ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ NCBI BLAST (http://blast.ncbi.nlm.nih.gov/Blast.cgi) ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦ ʢʘʞʜʦʤʫ ʛʝʥʫ. 

ɺʥʫʪʨʝʥʥʠʡ ʪʨʘʥʩʢʨʠʙʠʨʫʝʤʳʡ ʩʧʝʡʩʝʨ (ITS). ʇʦ ʜʘʥʥʦʤʫ ʨʝʛʠʦʥʫ ʥʝ 

ʫʜʘʣʦʩʴ ʦʧʨʝʜʝʣʠʪʴ ʙʦӢʣʴʰʫʶ ʯʘʩʪʴ ʰʪʘʤʤʦʚ. ʊʦʣʴʢʦ Alternaria 199-1-1, 401-1 ʠ 

443 ʥʘ 99-100 % ʩʭʦʜʥʳ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ A. alternata KJ728679.1, 

JQ080319.1, ʠ MT557509.1 ʰʪʘʤʤʘ 401-1. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʩʪʘʣʴʥʳʭ ʰʪʘʤʤʦʚ 

ʠʜʝʥʪʠʯʥʳ ʚʠʜʘʤ A. alstroemeriae, A. alternata, A. angustiovoidea, A. arborescens, 

A. brassicae, A. destruens, A. gaisen, A. lini , A. longipes, A malvae, A. solani, 

A. infectoria, A. chlamydospora, A. tenuissima, A. jacinthicola A. compacta, A. gaisen, 

A. mali. ʇʦʣʝʟʥʦʩʪʴ ITS-ʨʝʛʠʦʥʘ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʦʚ Alternaria, ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʛʝʥʦʤ ʰʪʨʠʭʢʦʜʠʨʦʚʘʥʠʷ ʜʣʷ ʛʨʠʙʦʚ, ʛʦʨʷʯʦ 

ʦʙʩʫʞʜʘʝʪʩʷ, ʧʦʪʦʤʫ ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ (ʥʘʧʨʠʤʝʨ, 

A. alternata ʠ A. tenuissima) ʣʠʙʦ ʥʘ 100% ʠʜʝʥʪʠʯʥʳ, ʣʠʙʦ ʧʦʯʪʠ ʠʜʝʥʪʠʯʥʳ. 

http://blast.ncbi.nlm.nih.gov/Blast.cgi
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ɻʝʥ ʛʣʘʚʥʦʛʦ ʘʣʣʝʨʛʝʥʘ Alternaria 1 (Alt  a1). ʋʯʘʩʪʢʠ ʛʝʥʦʚ ʙɧʣʴʰʝʡ ʯʘʩʪʠ 

ʰʪʘʤʤʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ A. alternata. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʛʝʥʘ ʰʪʘʤʤʦʚ 199-1-1, 401-1, 447, 451 ʠ 492-2 ʥʘ 100 % ʩʦʦʪʚʝʪʩʪʚʫʶʪ A. alternata 

AF288160.1. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʰʪʘʤʤʦʚ 429-3 ʠ 443 ʥʘ 100 % ʠʜʝʥʪʠʯʥʳ 

ʪʘʢʦʚʳʤ ʫ A. alternata AF288160.1, MH728995.1, KJ396786.1, ʘ 424-1, 424-2 ʠ 614-

4 ʠʜʝʥʪʠʯʥʳ ʥʘ 100 % A. alternata KY923227.1; 448 ʠ 456 ʥʘ 100 % ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

A. alternata ʥʝʩʢʦʣʴʢʠʭ ʰʪʘʤʤʦʚ ʠʟ ʙʘʟʳ NCBI. ʋʯʘʩʪʦʢ ʛʝʥʘ ʰʪʘʤʤʦʚ 422-1 ʠ 427 

ʥʝ ʧʦʢʘʟʘʣ ʯʝʪʢʦʛʦ ʜʝʣʝʥʠʷ ʤʝʞʜʫ ʚʠʜʘʤʠ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʰʪʘʤʤʘ 422-1 

ʠʜʝʥʪʠʯʥʘ A. alternata (AF288160.1) ʠ A. tenuissima (MW016006.1), ʘ 427 ʩʭʦʜʥʘ ʥʘ 

99,72 % ʩ A. alternata (MW685778.1, MW685777.1, MW316727.1, MW233652.1), A. 

tenuissima (LC631829.1) ʠ A. arborescens (MF581232.1, MF581231.1). 

ɻʝʥ ʬʘʢʪʦʨʘ ʵʣʦʥʛʘʮʠʠ ʪʨʘʥʩʣʷʮʠʠ ʘʣʴʬʘ 1 (TEF1Ŭ). ɼʣʷ ʰʪʘʤʤʦʚ 199-1-1, 

429-3, 443 ʠ 492-2 ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʨʘʚʥʠʚʘʥʠʷ BLAST ʚʳʷʚʣʝʥʦ ʩʭʦʜʩʪʚʦ ʥʘ 99 % ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ Alternaria arborescens JQ905140.1. ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʰʪʘʤʤʦʚ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦ ʵʪʦʤʫ ʛʝʥʫ ʦʢʘʟʘʣʘʩʴ ʥʝʫʚʝʨʝʥʥʦʡ. ʊʘʢ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʰʪʘʤʤʦʚ 401-1, 422-1, 424-1, 424-2, 427, 447, 448, 451, 456 ʠ 614-4 ʥʘ 99-100 % 

ʠʜʝʥʪʠʯʥʳ ʥʝʩʢʦʣʴʢʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ ʚʠʜʦʚ A. alternata (MN970210.1, 

MK340863.1, KU933426.1, CP061877.1 ʠ ʜʨ.) ʠ A. tenuissima (MN078931.1, 

JQ905124.1, KU577440.1), ʘ ʰʪʘʤʤ 614-4 ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʚʧʘʣ ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ A. longipes JQ905136.1. 

ɻʝʥ ʙʝʪʘ-ʪʫʙʫʣʠʥʘ (ɓ-tubulin). ʏʘʩʪʠʯʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʵʪʦʛʦ ʛʝʥʘ ʥʘ 

99-100 % ʩʦʚʧʘʣʠ ʩ ʚʠʜʦʤ A. alternata (ʪʘʙʣʠʮʘ 16). 

 

ʊʘʙʣʠʮʘ 16 ï ʈʝʟʫʣʴʪʘʪʳ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʛʝʥʦʚ ʧʘʪʦʛʝʥʥʳʭ 

ʚʠʜʦʚ Alternaria (NCBI National Center for Biotechnology Information) 

ɻʝʥ ʅʦʤʝʨ 

ʠʟʦʣʷʪʘ 

ʂʦʣʠʯʝʩʪʚʦ 

ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʘʨ 

ʥʫʢʣʝʦʪʠʜʦʚ 

ʉʭʦʜʩʪʚʦ ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʠʟ 

ʙʘʟʳ ʜʘʥʥʳʭ NCBI, % 

ɺʠʜ Alternaria 

1 2 3 4 5 

Alt a1 199-1-1 510 

99-100 Alternaria alternata 
401-1 502 

424-1 502 

424-2 471 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 16 

1 2 3 4 5 

Alt a1 429-3 459 

99-100 Alternaria alternata 

443 459 

451 497 

456 502 

492-2 512 

614-4 465 

422-1 498 100 A. alternata ʠʣʠ 

A. tenuissima 
427 462 99,72 A. alternata, 

A. tenuissima ʠʣʠ 

A. arborescens 

ITS 199-1-1 854 99,65 
A. alternata 

401-1 459 100 

422-1 459 

99-100 

A. alstroemeriae, 

A. alternata, 

A. angustiovoidea, 

A. arborescens, 

A. brassicae, 

A. destruens, A. gaisen, 

A. lini, A. longipes, 

A malvae, A. solani, 

A. infectoria, 

A. chlamydospora, 

A. tenuissima, 

A. jacinthicola 

A. compacta, A. gaisen, 

A. mali 

424-1 530 

424-2 570 

427 336 

429-3 560 

443 894 

447 477 

448 568 

451 571 

456 569 

492-2 400 

614-4 569 

ɓ-

ʪʫʙʫʣʠʥ 

199-1-1 752 100 

Alternaria alternata 

401-1 574 100 

422-1 1064 99,91 

424-1 770 100 

424-2 825 100,0 

429-3 638 100,0 

443 476 100,0 

447 1186 99,75 

448 1107 100,0 

451 537 100,0 

456 762 99,87 

492-2 1195 99,50 

614-4 1161 99,83 

TEF 1Ŭ 199-1-1 596 

99 A. arborescens 
429-3 595 

443 588 

492-2 587 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 16 

TEF 1Ŭ 401-1 581 

99-100 A. alternata ʠʣʠ 

A. tenuissima 

422-1 596 

424-1 570 

424-2 584 

427 572 

443 588 

447 586 

448 596 

451 596 

456 574 

614-4 495 100 A. alternata, 

A. tenuissima ʠʣʠ 

A. longipes 

gpd 199-1-1 500 

99-100 A. alternata 

424-1 562 

492-2 558 

614-4 530 

429-3 526 97,72 A. alternata 

424-2 400 100 A. alternata, 

A. arborescens, 

A. tenuissima 

401-1 565 

99-100 

A. alternata, 

A. longipes, 

A. arborescens, 

A. mali, A. tenuissima 

422-1 559 

427 559 

447 567 

448 558 

443 554 

99-100 

A. alternata, 

A. longipes, 

A. arborescens, 

A. tenuissima 

451 552 

456 552 

 

ɻʝʥ ʛʣʠʮʝʨʘʣʴʜʝʛʠʜ-3-ʬʦʩʬʘʪ ʜʝʛʠʜʨʦʛʝʥʘʟʳ (gpd). 199-1-1, 424-1, 492-2 ï 

99-100 % A. alternata MK683855.1, 614-4 ï 99,81 % A. alternata KP877999.1, 401-1, 

422-1, 427, 447, 448 ï 100 % A. alternata, A. longipes, A. arborescens, A. mali, 

A. tenuissima, 443, 451, 456 ï 100 % A. alternata, A. longipes, A. arborescens, 

A. tenuissima, 424-2 ï 100 % A. alternata, A. arborescens, A. tenuissima, 429-3 ï 97,72 

% A. alternata MN633402.1. 
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ʄʝʪʦʜ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʣʴʪʝʨʥʘʨʠʝʚʳʭ ʚʠʜʦʚ ʩ ʧʦʤʦʱʴʶ ʪʨʝʭʤʝʨʥʦʡ 

ʤʦʜʝʣʠ ʩʧʦʨʫʣʷʮʠʠ ʩʦʟʜʘʥ, ʯʪʦʙʳ ʫʧʨʦʩʪʠʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʚʥʫʪʨʠ ʨʦʜʘ. ʍʦʪʷ 

ʫʞʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘ ʭʘʨʘʢʪʝʨ ʩʧʦʨʫʣʷʮʠʠ ʤʦʛʫʪ ʩʠʣʴʥʦ ʚʣʠʷʪʴ ʧʘʨʘʤʝʪʨʳ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʦʥ ʦʩʪʘʝʪʩʷ ʟʥʘʯʠʤʳʤ ʧʨʠʟʥʘʢʦʤ ʜʣʷ ʨʘʟʣʠʯʝʥʠʷ ʧʦʜʚʠʜʦʚʳʭ 

ʛʨʫʧʧ Alternaria. ʉʦʛʣʘʩʥʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʧʨʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ ʦʙʱʝʧʨʠʥʷʪʳʭ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ Alternaria [Simmons E.G., 

2007] ʙʦʣʴʰʠʥʩʪʚʦ ʠʟʦʣʷʪʦʚ ʷʚʣʷʶʪʩʷ ʤʝʣʢʦʩʧʦʨʦʚʳʤʠ ʚʠʜʘʤʠ ʩ ʨʘʟʤʝʨʘʤʠ 

ʢʦʥʠʜʠʡ 25-30 Ĭ 5-9 ʤʢʤ ʠ ʧʘʪʪʝʨʥʦʤ ʩʧʦʨʫʣʷʮʠʠ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ A. alternata. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ɼʅʂ-ʪʝʭʥʦʣʦʛʠʠ, ʚʳʷʚʠʣʠ 

ʢʣʘʜʳ Alternaria, ʢʦʪʦʨʳʝ ʥʝ ʚʩʝʛʜʘ ʩʦʦʪʥʦʩʷʪʩʷ ʩ ʛʨʫʧʧʘʤʠ ʚʠʜʦʚ, ʦʩʥʦʚʘʥʥʳʤʠ 

ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ [Alternaria redefined, 2013]. ɺ ʥʘʰʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʟʦʣʷʪʳ 424-1 ʠ 424-2, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʤʦʣʝʢʫʣʷʨʥʦ ʢʘʢ 

Alternaria alternata, ʠʤʝʶʪ ʤʦʨʬʦʣʦʛʠʶ A. tenuissima, ʘ ʠʤʝʥʥʦ ʥʝʨʘʟʚʝʪʚʣʝʥʥʳʝ 

ʮʝʧʦʯʢʠ (ʨʠʩʫʥʦʢ 18.1, 18.2). 

 

    

199-1-1 401-1 

    

422-1 424-1 

 

ʈʠʩʫʥʦʢ 18.1 ï ʄʦʨʬʦʣʦʛʠʷ ʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ Alternaria 
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424-2 429-3 

    

447 451 

    

456 492-2 

  

 

614-4 

 

ʈʠʩʫʥʦʢ 18.2 ï ʄʦʨʬʦʣʦʛʠʷ ʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ Alternaria 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ 

ʫʩʪʘʥʦʚʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʚʠʜʘ ʚ ʢʦʤʧʣʝʢʩʝ ʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ 
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ʘʣʴʪʝʨʥʘʨʠʝʚʳʭ ʛʨʠʙʦʚ ʚʠʜ Alternaria alternata [Leaf spot caused by Alternaria 

sppé., 2024]. 

 

3.6 ʆʮʝʥʢʘ ʧʦʣʝʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʢ ʧʦʨʘʞʝʥʠʶ 

ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʧʷʪʥʠʩʪʦʩʪʴʶ ʣʠʩʪʴʝʚ 

 

ʆʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʪʝʯʝʥʠʝ ʬʠʪʦʧʘʪʦʛʝʥʝʟʘ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʢ ʠʟʫʯʝʥʠʶ 

ʩʪʝʧʝʥʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʧʨʦʷʚʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʧʦʨʘʞʝʥʠʷ ʥʝʢʨʦʪʠʯʝʩʢʦʡ 

ʧʷʪʥʠʩʪʦʩʪʴʶ ʣʠʩʪʴʝʚ ʫ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʥʘʙʣʶʜʝʥʠʠ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʧʨʠʩʪʫʧʘʣʠ 

ʚ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠʥʬʝʢʮʠʠ [ʖʨʯʝʥʢʦ ɽ.ɻ. ʠ ʜʨ., 

2019]. 

ʆʮʝʥʠʚʘʷ ʩʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʢ ʧʦʨʘʞʝʥʠʶ ʣʠʩʪʦʚʦʡ 

ʧʷʪʥʠʩʪʦʩʪʴʶ, ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ ʚʠʜʘ Vitis vinifera ʥʘʠʙʦʣʝʝ ʧʦʨʘʞʘʝʤʳʤʠ 

ʙʳʣʠ ʙʝʣʳʝ ʩʦʨʪʘ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʦʡ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ï convar. 

occidentalis subconvar. gallica (ʉʦʚʠʥʴʦʥ ɹʣʘʥ, ʇʠʥʦ ɹʣʘʥ, ʐʘʨʜʦʥʝ, ɸʣʠʛʦʪʝ, 

ʄʶʣʣʝʨ ʊʫʨʛʘʫ, ʈʠʩʣʠʥʛ) [ɹʫʨʦʚʠʥʩʢʘʷ ʄ.ɺ. ʠ ʜʨ., 2020ʘ, 2023].  

ɿʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʣʝʟʥʠ ʥʘ ʥʠʭ ʢʦʣʝʙʘʣʦʩʴ ʦʪ 0 ʜʦ 

29,1 %, ʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʦʪ 0 ʜʦ 9,2 %. ʄʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ 

ʨʘʟʚʠʪʠʝ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ 2020 ʛʦʜʫ ʥʘ 

ʩʦʨʪʘʭ ʄʶʣʣʝʨ ʊʫʨʛʘʫ (P 29,1% R 9,2 %) ʠ ʉʦʚʠʥʴʦʥ ʙʣʘʥ (P 26,4 % R 9,0 %). 

ʇʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʵʪʠʭ ʩʦʨʪʘʭ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʚ ʬʝʥʦʬʘʟʫ 

çʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʝ: ʥʘʯʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʦʟʜʠè ʥʘ ʧʨʦʜʫʢʪʠʚʥʳʭ, ʥʦ 

ʦʩʣʘʙʣʝʥʥʳʭ ʣʠʩʪʴʷʭ (ʧʨʠʯʠʥʘ - ʚʦʟʜʫʰʥʘʷ ʠ ʧʦʯʚʝʥʥʘʷ ʟʘʩʫʭʠ). ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ 

ʧʦʣʝʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʣʴʪʝʨʥʘʨʠʦʟʫ ʦʪʤʝʯʝʥʘ ʫ ʢʨʘʩʥʳʭ ʩʦʨʪʦʚ 

ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʦʡ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʛʨʫʧʧʳ (ʄʝʨʣʦ, ʂʘʙʝʨʥʝ ʉʦʚʠʥʴʦʥ) 

(R 0-0,7 %), ʘ ʪʘʢʞʝ ʫ ʩʦʨʪʘ ʙʘʩʩʝʡʥʘ ʏʝʨʥʦʛʦ ʤʦʨʷ - convar pontica Negr. (ʉʘʧʝʨʘʚʠ) 

(R 0,9 %). 

ɺ ʮʝʣʦʤ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʩʦʨʪʘʭ ʚʥʫʪʨʠʚʠʜʦʚʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʝʢʨʦʪʠʯʝʩʢʘʷ ʧʷʪʥʠʩʪʦʩʪʴ ʨʘʟʚʠʚʘʣʘʩʴ ʥʘ ʩʪʘʨʝʶʱʠʭ ʠʣʠ 
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ʦʩʣʘʙʣʝʥʥʳʭ ʠ ʧʦʚʨʝʞʜʝʥʥʳʭ ʣʠʩʪʴʷʭ (ʥʘʧʨʠʤʝʨ, ʩʦʣʥʝʯʥʳʤʠ ʦʞʦʛʘʤʠ), ʨʘʟʚʠʪʠʝ 

ʙʦʣʝʟʥʠ ʥʘʯʠʥʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʟʞʝ, ʯʝʤ ʥʘ ʤʝʞʚʠʜʦʚʳʭ ʛʠʙʨʠʜʘʭ. (ʪʘʙʣʠʮʘ 

17). 

 

ʊʘʙʣʠʮʘ 17 ï ʇʦʣʝʚʘʷ ʦʮʝʥʢʘ ʧʦʨʘʞʝʥʠʷ ʣʠʩʪʴʝʚ ʚʠʥʦʛʨʘʜʘ ʥʝʢʨʦʪʠʯʝʩʢʦʡ 

ʧʷʪʥʠʩʪʦʩʪʴʶ ʚ ʫʩʣʦʚʠʷʭ ɸʥʘʧʦ-ʊʘʤʘʥʩʢʦʡ ʟʦʥʳ, 2020 ʛ. 

ʉʦʨʪ ʚʠʥʦʛʨʘʜʘ ɻʝʥʦʪʠʧ 
ʇʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

P, % R, % 

ɻʠʙʨʠʜʥʳʝ ʝʚʨʦ-ʘʤʝʨʠʢʘʥʩʢʠʝ ʩʦʨʪʘ 

ɹʠʘʥʢʘ 
(V. vinifera + V. labrusca + V. riparia + 
V. rupestris + V. berlandieri + V. aestivalis + 
V. cinerea) ʭ V. vinifera 

100 58,9 

ʄʦʣʜʦʚʘ  
(V. vinifera ʭ (V. vinifera + V. labrusca + 
V. riparia + V. rupestris + V. berlandieri + 
V. aestivalis + V. cinerea) 

43,0 22,4 

ɸʚʛʫʩʪʠʥ  
V. vinifera ʭ (V. vinifera + V. labrusca + 
V. rupestris + V. berlandieri + V. lincecumii) 

38,0 24,4 

ɼʫʥʘʚʩʢʠ ʣʘʟʫʨ 
V. vinifera ʭ (V. vinifera + V. labrusca + 
V. rupestris + V. berlandieri + V. lincecumii.) 

43,8 22,4 

ʇʝʨʚʝʥʝʮ 
ʄʘʛʘʨʘʯʘ 

V. vinifera ʭ (V. vinifera ʭ (V. vinifera + 
V. riparia + V. rupestris)) 

55,2 28,8 

ʎʠʪʨʦʥʥʳʡ 
ʄʘʛʘʨʘʯʘ 

V. vinifera +V. vinifera + V. labrusca 15,1 4,8 

ʃʝʚʦʢʫʤʩʢʠʡ  V. vinifera + V. labrusca 100 61,9 

ɼʝʢʘʙʨʴʩʢʠʡ  
V. vinifera ʭ (V. vinifera + V. labrusca + 
V. rupestris + V. berlandieri + V. lincecumii) 

29,2 14,7 

ɼʦʡʥʘ  V. lincecumii +V. rupestris + V. vinifera 34,2 17,1 

ɻʠʙʨʠʜʥʳʝ ʝʚʨʦ-ʘʤʫʨʩʢʠʝ ʩʦʨʪʘ 

ʂʫʥʴʣʝʘʥʴ  
(V. vinifera ʭ V. amurensis) ʭ V. vinifera 
convar. boreali-africana 

0 0 

ɹʨʫʩʢʘʤ  V. vinifera ʭ V. labrusca ʭ V. amurensis 0 0 

ɸʤʫʨ 
V. vinifera convar. orientali-mediterranea ʭ 
V. amurensis ʭ V. vinifera 

0 0 

ʂʨʠʩʪʘʣʣ V. vinifera ʭ V. amurensis 5,1 3,5 

ɺʦʩʪʦʨʛ  V. vinifera ʭ + V. amurensis 7,4 3,1 

ɽʚʨʦʧʝʡʩʢʠʝ ʩʦʨʪʘ 

ʈʠʩʣʠʥʛ 
ʨʝʡʥʩʢʠʡ 

V. vinifera convar occidentalis subconvar. 
gallica 

14,3 5,2 

ʉʦʚʠʥʴʦʥ ʙʣʘʥ 26,4 9,0 

ɸʣʠʛʦʪʝ  11,2 2,5 

ʐʘʨʜʦʥʝ  10,5 0,8 

ʇʠʥʦ ʙʣʘʥ  5,3 2,0 

ʄʶʣʣʝʨ ʊʫʨʛʘʫ 29,1 9,2 

ʊʨʘʤʠʥʝʨ  0 0 

ʂʘʙʝʨʥʝ 
ʉʦʚʠʥʴʦʥ 

0 0 

ʄʝʨʣʦ 3,7 0,7 

ʉʘʧʝʨʘʚʠ  V. vinifera convar pontica subconvar. georgica 2,3 0,9 
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ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʧʦ ʚʣʠʷʥʠʶ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʝʞʚʠʜʦʚʳʭ ʩʦʨʪʦʚ 

ʚʠʥʦʛʨʘʜʘ ʥʘ ʩʪʝʧʝʥʴ ʧʦʣʝʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʣʴʪʝʨʥʘʨʠʦʟʫ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʝʚʨʦʧʝʡʩʢʦ-ʘʤʝʨʠʢʘʥʦ-ʘʤʫʨʩʢʠʝ ʩʦʨʪʘ (ʂʫʥʣʝʘʥʴ, ɹʨʫʩʢʘʤ, ɸʤʫʨ, ʂʨʠʩʪʘʣʣ, 

ɺʦʩʪʦʨʛ) ʥʝ ʧʦʨʘʞʘʣʠʩʴ ʩʦʚʩʝʤ ʠʣʠ ʧʦʨʘʞʘʣʠʩʴ ʩʣʘʙʦ (R 0-3,5 %), ʚʦʟʙʫʜʠʪʝʣʴ 

ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʥʘ ʥʠʭ ʚ ʦʩʥʦʚʥʦʤ ʢʘʢ ʩʘʧʨʦʪʨʦʬ. ʉʠʣʴʥʝʝ ʚʩʝʛʦ ʧʦʨʘʞʘʣʠʩʴ 

ʝʚʨʦʧʝʡʩʢʦ-ʘʤʝʨʠʢʘʥʩʢʠʝ ʩʦʨʪʘ (ɹʠʘʥʢʘ, ʃʝʚʦʢʫʤʩʢʠʡ, ɸʚʛʫʩʪʠʥ, ʄʦʣʜʦʚʘ, 

ʇʝʨʚʝʥʝʮ ʄʘʛʘʨʘʯʘ, ɼʝʢʘʙʨʴʩʢʠʡ, ɼʫʥʘʚʩʢʠ ʣʘʟʫʨ). ʉʨʝʜʠ ʥʠʭ, ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʚʦʩʧʨʠʠʤʯʠʚʳʝ ʢ ʘʣʴʪʝʨʥʘʨʠʦʟʫ, ʚʳʜʝʣʷʶʪʩʷ - ʩʦʨʪ ɹʠʘʥʢʘ (ʉʝʡʚ ɺʠʣʣʘʨ 12-375 x 

ʐʘʩʣʘ ʙʫʚʴʝ) ï ʩʣʦʞʥʳʡ ʤʝʞʚʠʜʦʚʦʡ ʛʠʙʨʠʜ (V. vinifera + V. labrusca + V. riparia + 

V. rupestris + V. berlandieri + V. aestivalis + V. cinerea) [ʖʨʯʝʥʢʦ ɽ.ɻ. ʠ ʜʨ., 2019], 

ʩʦʨʪ ʃʝʚʦʢʫʤʩʢʠʡ - ʛʠʙʨʠʜʥʳʡ ʩʝʷʥʝʮ ʦʪ ʩʚʦʙʦʜʥʦʛʦ ʦʧʳʣʝʥʠʷ (V. vinifera ʭ 

V. labrusca). ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʣʝʟʥʠ ʥʘ ʥʠʭ ʙʳʣʦ ʦʯʝʥʴ ʰʠʨʦʢʠʤ ʜʦ 100%, ʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʜʦʭʦʜʠʣʘ ʜʦ 61,9%.  
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3.7 ɺʳʷʚʣʝʥʠʝ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʢ ʧʦʨʘʞʝʥʠʶ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ 

ʧʷʪʥʠʩʪʦʩʪʴʶ 

 

ɺ ʫʩʣʦʚʠʷʭ ʫʩʠʣʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘ ʘʤʧʝʣʦʮʝʥʦʟʳ 

ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ, ʚʦʟʨʘʩʪʘʶʪ ʨʠʩʢʠ ʦʩʣʘʙʣʝʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʧʦʣʫʧʘʨʘʟʠʪʥʳʤʠ ʛʨʠʙʘʤʠ, ʢ 

ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʠ ʥʝʢʨʦʪʠʯʝʩʢʘʷ ʣʠʩʪʦʚʘʷ ʧʷʪʥʠʩʪʦʩʪʴ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʦʩʪʦʷʥʠʝ ʟʘʱʠʪʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʠ ʜʨʫʛʠʭ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ 

ʨʝʘʢʮʠʡ ʚʠʥʦʛʨʘʜʘ, ʨʝʛʫʣʷʮʠʷ ʠ ʩʦʭʨʘʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʩʪʦʷʥʩʪʚʘ 

ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʨʘʩʪʝʥʠʡ ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʛʣʘʚʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʢ 

ʧʝʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ ʠ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʚʨʝʞʜʘʶʱʠʭ ʬʘʢʪʦʨʦʚ [Sauerborn J. 

et.al., 2002; Kishor K.P.B. et.al., 2005; Aquaporins and plant water balance, 2008]. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʜʦʢʘʟʘʥʘ ʚʘʞʥʘʷ ʨʦʣʴ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʩʦʢʦʛʦ 

ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʨʘʩʪʝʥʠʡ. ʌʦʪʦʩʠʥʪʝʟ ʫ ʨʘʩʪʝʥʠʡ ʚʠʥʦʛʨʘʜʘ ʢʘʢ ʦʩʥʦʚʘ 

ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘʭʦʜʠʪʩʷ ʚ ʪʝʩʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ [Zufferey V. et.al., 2009; 

Jicheng Z. et.al.,2002; Svercel M.D. et.al., 2010]. ʆʥʘ, ʦʯʝʚʠʜʥʦ, ʠʤʝʝʪ ʝʱʝ ʙʦʣʴʰʝʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʵʢʦʩʠʩʪʝʤ, ʛʜʝ ʨʘʩʪʝʥʠʷ ʧʦʩʪʦʷʥʥʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ 

ʙʠʦʪʠʯʝʩʢʦʛʦ, ʘʙʠʦʪʠʯʝʩʢʦʛʦ ʠ ʧʝʩʪʠʮʠʜʥʦʛʦ ʧʨʝʩʩʠʥʛʘ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʦʥ ʤʦʞʝʪ ʥʘʥʝʩʪʠ ʩʝʨʴʝʟʥʳʡ ʫʱʝʨʙ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʤʫ ʘʧʧʘʨʘʪʫ ʨʘʩʪʝʥʠʷ, ʫʛʥʝʪʘʷ ʘʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʩʪʝʤʳ II, 

ʩʥʠʞʘʷ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʦʚ ʠ ʜʨʫʛʠʭ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʦʙʱʝʤʫ ʪʦʨʤʦʞʝʥʠʶ ʨʦʩʪʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠ ʁ

ʫʨʦʞʘʡʥʦʩʪʠ [Carbon Nanotubes Decrease..., 2021]. 

ɺ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʝ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʧʦ ʛʝʥʦʪʠʧʫ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʢ 

ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʣʠʩʪʴʝʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʧʨʦʮʝʩʩʳ 
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ʬʦʪʦʩʠʥʪʝʟʘ ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʠʛʤʝʥʪʦʚ ï ʭʣʦʨʦʬʠʣʣʘ "ʘ", 

ʭʣʦʨʦʬʠʣʣʘ "b" ʚ ʣʠʩʪʴʷʭ ʚ ʜʠʥʘʤʠʢʝ [ʅʦʚʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʚʠʥʦʛʨʘʜʘé, 2022].  

ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʤʝʭʘʥʠʟʤʝ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ ʢ 

ʨʘʟʚʠʪʠʶ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʥʘ ʣʠʩʪʴʷʭ ʚʠʥʦʛʨʘʜʘ ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʭʣʦʨʦʬʠʣʣʦʚ, ʘ ʠ b, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 

ʧʘʪʦʛʝʥʝʟʘ ʠ ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʠʦʜ ʥʘʯʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ (ʚ ʠʶʥʝ) 

[ɹʫʨʦʚʠʥʩʢʘʷ ʄ. ɺ., 2019ʙ; ʖʨʯʝʥʢʦ ɽ.ɻ. ʠ ʜʨ., 2021]. ʊʘʢ, ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ 

ʭʣʦʨʦʬʠʣʣʦʚ ʙʳʣʦ ʚʳʰʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 30% ʫ ʫʩʪʦʡʯʠʚʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʦʨʪʦʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʩʦʢʦ ʚʦʩʧʨʠʠʤʯʠʚʳʤʠ ʤʝʞʚʠʜʦʚʳʤʠ ʛʠʙʨʠʜʘʤʠ. ʋ ʩʚʝʪʣʳʭ ʩʦʨʪʦʚ 

ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʦʚ ʚ ʧʝʨʠʦʜ ʥʘʨʘʩʪʘʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʦʣʝʟʥʠ ʦʪʤʝʯʘʣʦʩʴ 

ʥʘ ʫʨʦʚʥʝ 1,53-1,99 ʤʛ/ʩʤĮ (ʝʚʨʦʧʝʡʩʢʠʡ ʩʦʨʪ ʈʠʩʣʠʥʛ ʨʝʡʥʩʢʠʡ) ʠ 0,55-1,11 ʤʛ/ʩʤĮ 

(ʝʚʨʦ-ʘʤʝʨʠʢʘʥʩʢʠʡ ʩʦʨʪ ɹʠʘʥʢʘ), ʫ ʪʝʤʥʦʦʢʨʘʰʝʥʥʳʭ - 0,93-1,23 ʤʛ/ʩʤĮ 

(ʝʚʨʦʧʝʡʩʢʠʡ ʩʦʨʪ ʂʘʙʝʨʥʝ ʉʦʚʠʥʴʦʥ) ʠ 0,62-0,89 ʤʛ/ʩʤĮ (ʝʚʨʦ-ʘʤʝʨʠʢʘʥʩʢʠʡ ʩʦʨʪ 

ʃʝʚʦʢʫʤʩʢʠʡ) (ʨʠʩʫʥʢʠ 19, 20). 

 

 

 

ʈʠʩʫʥʦʢ 19 ïɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʭʣʦʨʦʬʠʣʣʦʚ (ʘ+ʚ) ʚ ʤʛ/ʩʤ2 

(ʩʨʝʜʥʝʝ ʟʘ ʜʚʘ ʛʦʜʘ) ʚ ʣʠʩʪʴʷʭ ʫ ʨʘʟʣʠʯʥʳʭ ʧʦ ʛʝʥʦʪʠʧʫ ʩʚʝʪʣʳʭ ʩʦʨʪʦʚ 

ʚʠʥʦʛʨʘʜʘ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, 2020-2021 ʛ. 
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ʈʠʩʫʥʦʢ 20 ïɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʭʣʦʨʦʬʠʣʣʦʚ (ʘ+ʚ) ʚ ʤʛ/ʩʤ2 

(ʩʨʝʜʥʝʝ ʟʘ ʜʚʘ ʛʦʜʘ) ʚ ʣʠʩʪʴʷʭ ʫ ʨʘʟʣʠʯʥʳʭ ʧʦ ʛʝʥʦʪʠʧʫ ʪʝʤʥʦʦʢʨʘʰʝʥʥʳʭ 

ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, 2020-2021 ʛ. 

 

ʉʫʱʝʩʪʚʫʝʪ ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʭʣʦʨʦʬʠʣʣʦʚ ʠ 

ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚ ʣʠʩʪʴʷʭ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ [ɺʘʩʠʣʴʝʚʘ ʂ.ɸ. 

ʠ ʜʨ., 2011]. ʅʝʜʦʩʪʘʪʦʢ ʚʦʜʳ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʠ ʵʪʦʤ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʩʫʭʠ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʟʥʘʯʠʤʳʝ ʠʟʤʝʥʝʥʠʷ 

[Effects of Drought Stress..., 2007]. ʆʪʣʠʯʠʷ ʤʝʞʜʫ ʨʘʩʪʝʥʠʷʤʠ ʚʠʥʦʛʨʘʜʘ, 

ʥʘʭʦʜʷʱʠʤʠʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʦʜʥʦʛʦ ʜʝʬʠʮʠʪʘ, 

ʦʪʣʠʯʘʶʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤ ʨʘʟʤʝʨʦʤ ʷʛʦʜ, ʙʦʣʴʰʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʢʦʞʠʮʳ ʠ 

ʤʷʢʦʪʠ, ʩʣʘʙʳʤ ʥʘʢʦʧʣʝʥʠʝʤ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʷʛʦʜʘʭ. ʋ 

ʦʩʣʘʙʣʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚʳʰʝ ʨʠʩʢ ʟʘʨʘʞʝʥʠʷ ʧʘʪʦʛʝʥʘʤʠ, ʥʘ ʥʠʭ ʠʥʪʝʥʩʠʚʥʝʝ 

ʨʘʟʚʠʚʘʶʪʩʷ ʙʦʣʝʟʥʠ.  

ʀʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʦʚʦʜʥʝʥʥʦʩʪʠ ʣʠʩʪʴʝʚ ʧʦʢʘʟʘʣʦ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʡ ʚʦʜʳ ʫ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ 

y = 0,0006x3 - 0,0123x2 + 0,0786x + 0,4629
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ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ. ʆʜʥʘʢʦ, ʦʪʤʝʯʝʥʘ ʨʘʟʥʠʮʘ ʚ ʩʦʜʝʨʞʘʥʠʠ ʚʦʜʳ ʚ ʣʠʩʪʴʷʭ 

ʨʘʟʣʠʯʥʳʭ ʧʦ ʛʝʥʦʪʠʧʫ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʚ ʧʝʨʠʦʜ ʟʘʨʘʞʝʥʠʷ ʠ ʥʘʯʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ. ʅʘʠʤʝʥʴʰʘʷ ʦʚʦʜʥʝʥʥʦʩʪʴ ʣʠʩʪʴʝʚ 

ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʧʝʨʠʦʜ ʢʦʥʮʘ ʠʶʣʷ-ʥʘʯʘʣʘ ʘʚʛʫʩʪʘ. ɿʘʢʦʥʦʤʝʨʥʦ, ʯʪʦ ʫ 

ʝʚʨʦʘʤʝʨʠʢʘʥʩʢʠʭ ʛʠʙʨʠʜʥʳʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ, ʦʯʝʥʴ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʣʘʩʴ 

ʥʝʢʨʦʪʠʯʝʩʢʘʷ ʣʠʩʪʦʚʘʷ ʧʷʪʥʠʩʪʦʩʪʴ ʚ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʥʠʞʝʥʠʷ 

ʦʚʦʜʥʝʥʥʦʩʪʠ ʣʠʩʪʴʝʚ (ʨʠʩʫʥʢʠ 21, 22). 

 

 

 

ʈʠʩʫʥʦʢ 21 ï ɼʠʥʘʤʠʢʘ ʦʚʦʜʥʝʥʥʦʩʪʠ ʣʠʩʪʴʝʚ ʨʘʟʣʠʯʥʳʭ ʧʦ ʛʝʥʦʪʠʧʫ ʙʝʣʳʭ 

ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ (ʩʨʝʜʥʝʝ ʟʘ ʜʚʘ ʛʦʜʘ), ɸʥʘʧʦ-ʊʘʤʘʥʩʢʘʷ ʟʦʥʘ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ 

ʢʨʘʡ, 2020-2021 ʛ. 

 

 

 

ʈʠʩʫʥʦʢ 22 ï ɼʠʥʘʤʠʢʘ ʦʚʦʜʥʝʥʥʦʩʪʠ ʣʠʩʪʴʝʚ ʨʘʟʣʠʯʥʳʭ ʧʦ ʛʝʥʦʪʠʧʫ 

ʪʝʤʥʦʦʢʨʘʰʝʥʥʳʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ (ʩʨʝʜʥʝʝ ʟʘ ʜʚʘ ʛʦʜʘ), ɸʥʘʧʦ-ʊʘʤʘʥʩʢʘʷ ʟʦʥʘ, 

ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, 2020-2021 ʛ. 
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ʆʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʪʘʢʞʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠ ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ. ɸʤʠʥʦʢʠʩʣʦʪʳ, ʥʘʨʷʜʫ ʩ 

ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʠ ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʤʠ ʢʠʩʣʦʪʘʤʠ ʫʯʘʩʪʚʫʶʪ ʚ ʦʢʠʩʣʠʪʝʣʴʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ. ʀʭ ʣʘʙʠʣʴʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʨʘʚʥʦʚʝʩʠʝ ʤʝʞʜʫ ʦʢʠʩʣʝʥʠʝʤ ʚʝʱʝʩʪʚ ʠ ʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʩʪʨʝʩʩʳ ʚʳʟʳʚʘʶʪ ʧʦʷʚʣʝʥʠʝ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʯʪʦ ʚʝʜʝʪ ʢ ʨʘʟʚʠʪʠʶ 

ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʵʬʬʝʢʪʦʚ. ʏʝʤ ʠʥʪʝʥʩʠʚʥʝʝ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ 

ʧʨʦʮʝʩʩʳ ʚ ʢʣʝʪʢʘʭ ʨʘʩʪʝʥʠʷ, ʪʝʤ ʫʩʪʦʡʯʠʚʝʝ ʦʥʦ ʢ ʩʪʨʝʩʩʘʤ. 

ʅʘ ʬʦʥʝ ʨʦʩʪʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ 

(ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ʟʘʩʫʭʘ) ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʤʝʩʷʮʘ ʥʘʙʣʶʜʘʣʩʷ 

ʵʬʬʝʢʪ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʩʚʦʙʦʜʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʣʠʩʪʴʷʭ ʝʚʨʦʧʝʡʩʢʠʭ 

ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ, ʢʦʪʦʨʳʝ ʭʦʪʷ ʠ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʷʩʴ, ʧʨʝʚʳʰʘʣʠ ʩʦʜʝʨʞʘʥʠʝ ʚ 

ʣʠʩʪʴʷʭ ʛʠʙʨʠʜʥʳʭ ʩʦʨʪʦʚ. ʊʘʢʦʡ ʵʬʬʝʢʪ ʥʘʙʣʶʜʘʣʩʷ ʫ ʚʩʝʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʦʨʪʦʚ ʚ 

ʦʧʳʪʝ ï ʈʠʩʣʠʥʛʘ ʨʝʡʥʩʢʦʛʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɹʠʘʥʢʦʡ ʠ ʂʘʙʝʨʥʝ ʉʦʚʠʥʴʦʥʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʃʝʚʦʢʫʤʩʢʠʤ (ʨʠʩʫʥʢʠ 23, 24). 

 

 

 

ʈʠʩʫʥʦʢ 23 ï ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʩʚʦʙʦʜʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ (ʤʛ/ʢʛ) ʚ ʣʠʩʪʴʷʭ ʫ 

ʨʘʟʣʠʯʥʳʭ ʧʦ ʛʝʥʦʪʠʧʫ ʩʚʝʪʣʦʦʢʨʘʰʝʥʥʳʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ (ʩʨʝʜʥʝʝ ʟʘ ʜʚʘ 

ʛʦʜʘ), ɸʥʘʧʦ-ʪʘʤʘʥʩʢʘʷ ʟʦʥʘ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, 2020-2021 ʛʛ. 
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ʈʠʩʫʥʦʢ 24 ï ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʩʚʦʙʦʜʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ (ʤʛ/ʢʛ) ʚ ʣʠʩʪʴʷʭ ʫ 

ʨʘʟʣʠʯʥʳʭ ʧʦ ʛʝʥʦʪʠʧʫ ʪʝʤʥʦʦʢʨʘʰʝʥʥʳʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ (ʩʨʝʜʥʝʝ ʟʘ ʜʚʘ ʛʦʜʘ), 

ɸʥʘʧʦ-ʊʘʤʘʥʩʢʘʷ ʟʦʥʘ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, 2020-2021 ʛʛ. 

 

ʆʩʦʙʘʷ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʟʘʩʫʭʝ ʦʪʚʦʜʠʪʩʷ 

ʧʨʦʣʠʥʫ. ʉʪʨʝʩʩ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʧʨʦʣʠʥʘ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʣʝʪʢʘʭ 

ʦʙʣʘʜʘʝʪ ʤʫʣʴʪʠʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ ʥʘ ʢʣʝʪʦʯʥʳʡ ʤʝʪʘʙʦʣʠʟʤ, ʧʦʤʦʛʘʷ 

ʨʘʩʪʝʥʠʷʤ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ, ʟʘʱʠʱʘʷ ʦʪ ʠʥʘʢʪʠʚʘʮʠʠ 

ʙʝʣʢʠ, ɼʅʂ, ʨʷʜ ʬʝʨʤʝʥʪʦʚ ʠ ʜʨʫʛʠʝ ʚʘʞʥʝʡʰʠʝ ʢʣʝʪʦʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

[ʂʫʟʥʝʮʦʚ ɺ.ɺ. ʠ ʜʨ., 1999]. 

ɺ ʦʧʳʪʘʭ ʧʨʦʚʦʜʠʣʠ ʦʮʝʥʢʫ ʥʘʢʦʧʣʝʥʠʷ ʧʨʦʣʠʥʘ ʚ ʣʠʩʪʴʷʭ ʫ ʨʘʟʣʠʯʥʳʭ ʧʦ 

ʛʝʥʦʪʠʧʫ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ 

ʧʨʦʣʠʥʘ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʫ ʝʚʨʦʧʝʡʩʢʠʭ ʩʦʨʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʚʨʦ-

ʘʤʝʨʠʢʘʥʩʢʠʤʠ ʛʠʙʨʠʜʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ. 

ʅʘʠʙʦʣʴʰʫʶ ʨʘʟʥʠʮʫ ʦʪʤʝʯʘʣʠ ʚ ʧʝʨʠʦʜ ʚʦʟʤʦʞʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʠ ʥʘʯʘʣʘ ʨʘʟʚʠʪʠʷ 

ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ (ʨʠʩʫʥʢʠ 25, 26). 
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ʈʠʩʫʥʦʢ 25 ï ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʥʘʢʦʧʣʝʥʠʷ ʧʨʦʣʠʥʘ ʚ ʣʠʩʪʴʷʭ ʫ ʨʘʟʣʠʯʥʳʭ 

ʧʦ ʛʝʥʦʪʠʧʫ ʩʚʝʪʣʦʦʢʨʘʰʝʥʥʳʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ (ʩʨʝʜʥʝʝ ʟʘ ʜʚʘ ʛʦʜʘ), ɸʥʘʧʦ-

ʪʘʤʘʥʩʢʘʷ ʟʦʥʘ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, 2020-2021 ʛ. 

 

 

 

ʈʠʩʫʥʦʢ 26 ï ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʥʘʢʦʧʣʝʥʠʷ ʧʨʦʣʠʥʘ ʚ ʣʠʩʪʴʷʭ ʫ ʨʘʟʣʠʯʥʳʭ 

ʧʦ ʛʝʥʦʪʠʧʫ ʪʝʤʥʦʦʢʨʘʰʝʥʥʳʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ (ʩʨʝʜʥʝʝ ʟʘ ʜʚʘ ʛʦʜʘ), ɸʥʘʧʦ-

ʪʘʤʘʥʩʢʘʷ ʟʦʥʘ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, 2020-2021 ʛʛ. 

 

 

 

178,34

279,85

54,11

112,83 154,20

25,40

46,10

224,04

562,90

58,25

100,56
154,14

36,03

125,50

y = 0,5469x2 - 33,144x + 243,18

RĮ = 0,4743

y = 8,4317x2 - 112,22x + 460,45

RĮ = 0,3199

0,00

100,00

200,00

300,00

400,00

500,00

600,00

1 2 3 4 5 6 7

ɹʠʘʥʢʘ ʈʠʩʣʠʥʛ ʇʦʣʠʥʦʤʠʘʣʴʥʘʷ (ɹʠʘʥʢʘ)ʇʦʣʠʥʦʤʠʘʣʴʥʘʷ (ʈʠʩʣʠʥʛ)

208,41

213,95

70,65
57,35

103,31

35,95

104,70

240,61

315,95

158,26

64,06
78,27 56,60

114,65

y = 9,6941x2 - 100,21x + 320,44

RĮ = 0,7354

y = 9,6486x2 - 112,07x + 402,2

RĮ = 0,7189

0,00

50,00

100,00

150,00

200,00

250,00

300,00

350,00

1 2 3 4 5 6 7

ʃʝʚʦʢʫʤʩʢʠʡ ʂʘʙʝʨʥʝ

ʇʦʣʠʥʦʤʠʘʣʴʥʘʷ (ʃʝʚʦʢʫʤʩʢʠʡ)ʇʦʣʠʥʦʤʠʘʣʴʥʘʷ (ʂʘʙʝʨʥʝ)



102 

 
 

3.8 ʈʘʟʨʘʙʦʪʢʘ ʤʝʨ ʢʦʥʪʨʦʣʷ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ 

ʚʠʥʦʛʨʘʜʘ 

 

3.8.1 ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

3.8.1.1 ʉʢʨʠʥʠʥʛ ʘʥʪʠʤʠʢʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʭʠʤʠʯʝʩʢʠʭ ʬʫʥʛʠʮʠʜʦʚ ʚ 

ʦʪʥʦʰʝʥʠʠ ʥʘʠʙʦʣʝʝ ʘʛʨʝʩʩʠʚʥʳʭ ʠʟʦʣʷʪʦʚ ʧʘʪʦʢʦʤʧʣʝʢʩʘ ʥʝʢʨʦʪʠʯʝʩʢʦʡ 

ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʬʫʥʛʠʮʠʜʦʚ ʠʟ ʛʨʫʧʧʳ ʪʨʠʘʟʦʣʦʚ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʝʡʩʪʚʫʶʱʠʝ ʚʝʱʝʩʪʚʘ ʜʠʬʝʥʦʢʦʥʘʟʦʣ (ʉʢʦʨ, ʂʕ) ʠ 

ʜʠʬʝʥʦʢʦʥʘʟʦʣ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʘʩʣʦʤ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ (ʐʨʠʣʘʥʢ, ʂʄʕ) ʙʳʣʠ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʧʦʜʘʚʣʝʥʠʠ ʨʦʩʪʘ ʤʠʮʝʣʠʷ ʦʙʦʠʭ ʰʪʘʤʤʦʚ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʰʪʘʤʤ ɸ-429-2 ʙʦʣʝʝ ʫʩʪʦʡʯʠʚ ʢʦ ʚʩʝʤ ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʤ 

ʧʨʝʧʘʨʘʪʘʤ ʠʟ ʜʘʥʥʦʡ ʛʨʫʧʧʳ (ʨʠʩʫʥʦʢ 27). 

 

 

 

ʈʠʩʫʥʦʢ 27 ï ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʛʠʮʠʜʦʚ ʠʟ ʛʨʫʧʧʳ ʪʨʠʘʟʦʣʦʚ ʚ ʦʪʥʦʰʝʥʠʠ 

ʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ Alternaria spp. A-425-3 ʠ A-429-2 in vitro 
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ʉʥʠʞʝʥʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʫ ʰʪʘʤʤʘ A-429-2 ʥʘʙʣʶʜʘʣʠ ʠ ʢ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʧʨʝʧʘʨʘʪʘʤ: ʜʠʬʝʥʦʢʦʥʘʟʦʣ+ʮʠʬʣʫʬʝʥʘʤʠʜ (ɼʠʥʘʣʠ, ɼʂ) ʠ 

ʧʨʦʧʠʢʦʥʘʟʦʣ+ʬʣʫʪʨʠʘʬʦʣ+ʜʠʬʝʥʦʢʦʥʘʟʦʣ (ʂʘʧʝʣʣʘ, ʄʕ) (ʨʠʩʫʥʦʢ 28). 

 

    
ʂʦʥʪʨʦʣʴ ï 

ʩʪʝʨʠʣʴʥʘʷ ʚʦʜʘ 

ʉʢʦʨ  

(250 ʛ/ʣ 

ʜʠʬʝʥʦʢʦʥʘʟʦʣʘ) 

ɼʠʥʘʣʠ  

(60 ʛ/ʣ 

ʜʠʬʝʥʦʢʦʥʘʟʦʣʘ + 

30 ʛ/ʣ 

ʮʠʬʣʫʬʝʥʘʤʠʜʘ) 

ɼʦʤʘʨʢ (125 ʛ/ʣ 

ʪʝʪʨʘʢʦʥʘʟʦʣʘ) 

 

   
 ʂʦʣʦʩʘʣʴ (250 ʛ/ʣ 

ʪʝʙʫʢʦʥʘʟʦʣʘ) 

ʂʘʧʝʣʣʘ (120 ʛ/ʣ 

ʧʨʦʧʠʢʦʥʘʟʦʣʘ+ 

60 ʛ/ʣ 

ʬʣʫʪʨʠʘʬʦʣʘ+ 

30 ʛ/ʣ 

ʜʠʬʝʥʦʢʦʥʘʟʦʣʘ) 

ʐʨʠʣʘʥʢ (400 ʛ/ʣ 

ʤʘʩʣʦ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ 

+ 150 ʛ/ʣ 

ʜʠʬʝʥʦʢʦʥʘʟʦʣʘ) 

 

ʈʠʩʫʥʦʢ 28 ï ʉʢʨʠʥʠʥʛ ʪʨʠʘʟʦʣʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʧʘʪʦʛʝʥʥʦʛʦ ʰʪʘʤʤʘ ʨʦʜʘ 

Alternaria A-429-2 ï ʚʦʟʙʫʜʠʪʝʣʷ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ 

 

ʆ ʬʫʥʛʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʚ 

ʦʪʥʦʰʝʥʠʠ ʨʘʟʥʳʭ ʚʠʜʦʚ Alternaria ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʨʦʚʝʜʝʥʥʳʝ ʨʘʥʝʝ 

ʤʠʨʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʘʢ, Iacomi-Vasilescu B. ʩ ʩʦʘʚʪ. [2004] ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ 

ʬʣʫʪʨʠʘʬʦʣ ʠ ʜʠʬʝʥʦʢʦʥʘʟʦʣ ʵʬʬʝʢʪʠʚʥʦ ʩʜʝʨʞʠʚʘʣʠ ʨʦʩʪ ʤʠʮʝʣʠʷ ʧʘʪʦʛʝʥʥʳʭ 

ʜʣʷ ʢʨʝʩʪʦʮʚʝʪʥʳʭ ʧʦʣʝʚʳʭ ʠʟʦʣʷʪʦʚ A. brassicae, A. brassicicola ʠ A. japonica [In 

vitro fungicide sensitivity..., 2004]. ʅʘʠʙʦʣʴʰʝʝ ʠʥʛʠʙʠʨʦʚʘʥʠʝ in vitro (%) ʧʘʪʦʛʝʥʘ 

ʢʘʨʪʦʬʝʣʷ A. alternata ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʬʣʫʪʨʠʘʬʦʣʘ 6,94% + 

ʪʝʙʫʢʦʥʘʟʦʣʘ 20,8% [Evaluation of in vitro antifungal potential..., 2021]. Mane ʩ ʩʦʘʚʪ. 

[2011] ʩʦʦʙʱʠʣʠ, ʯʪʦ ʣʫʯʰʠʤʠ ʩʨʝʜʠ ʬʫʥʛʠʮʠʜʦʚ ʛʨʫʧʧʳ ʪʨʠʘʟʦʣʦʚ ʚ ʧʦʜʘʚʣʝʥʠʠ 
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ʨʘʜʠʘʣʴʥʦʛʦ ʨʦʩʪʘ A. alternata ʙʳʣʠ ʜʠʬʝʥʦʢʦʥʘʟʦʣ ʠ ʛʝʢʩʘʢʦʥʘʟʦʣ [Management of 

Alternaria alternata (Fr.) Keissler..., 2011]. ɺ ʠʥʛʠʙʠʨʦʚʘʥʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʢʦʥʠʜʠʡ ʠ 

ʨʦʩʪʘ ʤʠʮʝʣʠʷ ʧʘʪʦʛʝʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ A. helianthi ʧʨʦʧʠʢʦʥʘʟʦʣ ʦʢʘʟʘʣʩʷ ʩʨʝʜʠ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤʥʳʭ ʬʫʥʛʠʮʠʜʦʚ [Amaresh V.S. et.al., 2002]. ʊʘʢʞʝ 

ʧʨʦʧʠʢʦʥʘʟʦʣ ʧʦʣʥʦʩʪʴʶ ʠʥʛʠʙʠʨʦʚʘʣ in vitro ʨʦʩʪ ʧʘʪʦʛʝʥʥʦʛʦ ʜʣʷ ʢʦʨʦʚʴʝʛʦ 

ʛʦʨʦʭʘ (Vigna unguiculata (L.) Walp., 1842) ʛʨʠʙʘ Alternaria alternata (In vitro 

evaluation of different fungicides..., 2010). Patel C.M. (2008) ʫʩʪʘʥʦʚʠʣ, ʯʪʦ 

ʧʨʦʧʠʢʦʥʘʟʦʣ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʬʫʥʛʠʪʦʢʩʠʯʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ A. alternata. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟ ʀʥʜʠʠ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʧʨʦʧʠʢʦʥʘʟʦʣ ʠ ʜʨʫʛʠʝ ʜʝʡʩʪʚʫʶʱʠʝ 

ʚʝʱʝʩʪʚʘ ʠʟ ʛʨʫʧʧʳ ʪʨʠʘʟʦʣʦʚ ʧʦʣʥʦʩʪʴʶ ʠʥʛʠʙʠʨʫʶʪ A. alternata, ʚʳʟʳʚʘʶʱʝʛʦ 

ʣʠʩʪʦʚʳʝ ʥʝʢʨʦʟʳ ʢʫʥʞʫʪʘ, ʜʘʞʝ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ [Akbari L.F. 

et.al., 2007; Ginoya C.M. et.al., 2015]. 

ʌʫʥʛʠʮʠʜ ʥʘ ʦʩʥʦʚʝ ʪʝʪʨʘʢʦʥʘʟʦʣʘ (ɼʦʤʘʨʢ, ʂʕ) ʥʝ ʦʛʨʘʥʠʯʠʚʘʣ ʨʦʩʪ ʦʙʦʠʭ 

ʧʘʪʦʛʝʥʦʚ. ʊʝʙʫʢʦʥʘʟʦʣ (ʂʦʣʦʩʘʣʴ, ʂʕ) ʧʨʦʷʚʠʣ ʘʥʪʠʤʠʢʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʜʝʡʩʪʚʫʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠʟ 

ʠʩʩʣʝʜʫʝʤʦʡ ʭʠʤʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʧʨʝʧʘʨʘʪʦʚ (12,5 %) (ʨʠʩʫʥʦʢ 29). 

 

    
ʂʦʥʪʨʦʣʴ ï 

ʩʪʝʨʠʣʴʥʘʷ ʚʦʜʘ 

ʉʢʦʨ  

(250 ʛ/ʣ 

ʜʠʬʝʥʦʢʦʥʘʟʦʣʘ) 

ɼʠʥʘʣʠ  

(60 ʛ/ʣ ʜʠʬʝʥʦʢʦʥʘʟʦʣʘ + 

30 ʛ/ʣ ʮʠʬʣʫʬʝʥʘʤʠʜʘ) 

ɼʦʤʘʨʢ (125 ʛ/ʣ 

ʪʝʪʨʘʢʦʥʘʟʦʣʘ) 

 

   
 ʂʦʣʦʩʘʣʴ (250 ʛ/ʣ 

ʪʝʙʫʢʦʥʘʟʦʣʘ) 

ʂʘʧʝʣʣʘ (120 ʛ/ʣ 

ʧʨʦʧʠʢʦʥʘʟʦʣʘ+ 

60 ʛ/ʣ ʬʣʫʪʨʠʘʬʦʣʘ+ 

30 ʛ/ʣ ʜʠʬʝʥʦʢʦʥʘʟʦʣʘ) 

ʐʨʠʣʘʥʢ (400 ʛ/ʣ 

ʤʘʩʣʦ ʯʘʡʥʦʛʦ 

ʜʝʨʝʚʘ + 150 ʛ/ʣ 

ʜʠʬʝʥʦʢʦʥʘʟʦʣʘ) 

 

ʈʠʩʫʥʦʢ 29 ï ʉʢʨʠʥʠʥʛ ʪʨʠʘʟʦʣʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʧʘʪʦʛʝʥʥʦʛʦ ʰʪʘʤʤʘ ʨʦʜʘ 

Alternaria A-425-3 ï ʚʦʟʙʫʜʠʪʝʣʷ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ 
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ʅʘʧʨʦʪʠʚ, ʚ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʪʦʪ ʠʥʛʨʝʜʠʝʥʪ ʚʳʟʳʚʘʣ ʥʘʠʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦʝ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʨʦʩʪʘ ʢʦʣʦʥʠʡ ʰʪʘʤʤʦʚ A. dauci, A. brassicae ʠ 

A. alternata in vitro ʩʨʝʜʠ ʜʨʫʛʠʭ ʠʩʧʳʪʘʥʥʳʭ ʬʫʥʛʠʮʠʜʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʧʝʨʠʦʜʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʊʝʙʫʢʦʥʘʟʦʣ ʙʳʣ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʝʥ ʚ ʠʥʛʠʙʠʨʦʚʘʥʠʠ 

ʨʦʩʪʘ ʤʠʮʝʣʠʷ ʧʘʪʦʛʝʥʦʚ ʮʠʪʨʫʩʦʚʳʭ Alternaria spp. [Characterization, pathogenicity, 

and fungicide sensitivity..., 2022]. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʪʝʙʫʢʦʥʘʟʦʣʫ ʙʳʣʘ 

ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʥʘ ʚ ʥʝʜʘʚʥʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫ ʧʘʪʦʛʝʥʥʦʛʦ ʜʣʷ ʪʦʤʘʪʦʚ 

A. alternata [Fitness and cross-resistance..., 2015]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʩʢʨʠʥʠʥʛʘ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʛʨʫʧʧʳ 

ʩʪʨʦʙʠʣʫʨʠʥʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʘʟʦʢʩʠʩʪʨʦʙʠʥ ʠ ʢʨʝʟʦʢʩʠʤ-ʤʝʪʠʣ ʥʝ ʦʢʘʟʳʚʘʣʠ 

ʥʠʢʘʢʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʦʩʪ ʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ (ʨʠʩʫʥʦʢ 30).  

 

Alternaria A-429-2 

     

ʂʦʥʪʨʦʣʴ ï

ʩʪʝʨʠʣʴʥʘʷ ʚʦʜʘ 

ʂʚʘʜʨʠʩ  

250 ʛ/ʣ 

ʘʟʦʢʩʠʩʪʨʦʙʠʥʘ 

ʂʘʙʨʠʦ ʊʦʧ 

(50 ʛ/ʢʛ 

ʧʠʨʘʢʣʦʩʪʨʦʙʠʥʘ + 

550 ʛ/ʢʛ ʤʝʪʠʨʘʤʘ) 

ʀʥʪʨʘʜʘ  

250 ʛ/ʣ 

ʘʟʦʢʩʠʩʪʨʦʙʠʥʘ 

ʉʪʨʦʙʠ (500 ʛ/ʢʛ 

ʢʨʝʟʦʢʩʠʤ-

ʤʝʪʠʣʘ) 

Alternaria A-425-3 

     

ʂʦʥʪʨʦʣʴ ï

ʩʪʝʨʠʣʴʥʘʷ ʚʦʜʘ 

ʂʚʘʜʨʠʩ  

250 ʛ/ʣ 

ʘʟʦʢʩʠʩʪʨʦʙʠʥʘ 

ʂʘʙʨʠʦ ʊʦʧ 

(50 ʛ/ʢʛ 

ʧʠʨʘʢʣʦʩʪʨʦʙʠʥʘ + 

550 ʛ/ʢʛ ʤʝʪʠʨʘʤʘ) 

ʀʥʪʨʘʜʘ  

250 ʛ/ʣ 

ʘʟʦʢʩʠʩʪʨʦʙʠʥʘ 

ʉʪʨʦʙʠ (500 ʛ/ʢʛ 

ʢʨʝʟʦʢʩʠʤ-

ʤʝʪʠʣʘ) 

 

ʈʠʩʫʥʦʢ 30 ï ʉʢʨʠʥʠʥʛ ʩʪʨʦʙʠʣʫʨʠʥʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ 

Alternaria A-429-2 ʠ ɸ-425-3 ï ʚʦʟʙʫʜʠʪʝʣʝʡ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ 

ʚʠʥʦʛʨʘʜʘ 
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ʅʦ ʩʨʝʜʠ ʩʪʨʦʙʠʣʫʨʠʥʦʚ ʥʝʙʦʣʴʰʦʝ ʬʫʥʛʠʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʦʢʘʟʘʣʦʩʴ ʫ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 50 ʛ/ʢʛ ʧʠʨʘʢʣʦʩʪʨʦʙʠʥʘ + 550 ʛ/ʢʛ ʤʝʪʠʨʘʤʘ. ʇʨʠ 

ʩʢʨʠʥʠʥʛʝ ʜʘʥʥʦʛʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʚʳʷʚʣʝʥʳ ʟʦʥʳ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ 

ʤʠʮʝʣʠʷ ʦʙʦʠʭ ʰʪʘʤʤʦʚ ʚ ʧʨʝʜʝʣʘʭ 2-4 ʤʤ. ʍʦʪʷ, Survilien E. ʩ ʩʦʘʚʪ. [2006] 

ʩʦʦʙʱʘʣʠ, ʯʪʦ ʧʠʨʘʢʣʦʩʪʨʦʙʠʥ ʦʪʣʠʯʘʣʩʷ ʚʳʩʦʢʦʡ ʠʥʛʠʙʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ 

ʦʪʥʦʰʝʥʠʠ ʨʦʩʪʘ A. alternata, A. brassicae, A. dauci ʥʘ ʧʨʦʪʷʞʝʥʠʠ 21 ʜʥʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 

ɺ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʝ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʘʟʦʢʩʠʩʪʨʦʙʠʥ ʠ 

ʧʠʨʘʢʣʦʩʪʨʦʙʠʥ ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʠʣʠ ʜʣʷ ʙʦʨʴʙʳ ʩ ʘʣʴʪʝʨʥʘʨʠʦʟʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʚ 

ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨʘʭ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʛʨʠʙʳ ʚ ʧʦʧʫʣʷʮʠʠ 

ʚʠʜʦʚ Alternaria ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʜʘʥʥʳʤ ʬʫʥʛʠʮʠʜʘʤ [Farrar J.J. 

et.al., 2004]. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ Survilien E. ʩ ʩʦʘʚʪ. [2006] h ʪʘʤʤ A. dauci-Cr ʧʦʢʘʟʘʣ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʟʦʢʩʠʩʪʨʦʙʠʥʫ ʠ ʪʨʠʬʣʦʢʩʠʩʪʨʦʙʠʥʫ ʧʦʩʣʝ 21 ʜʥʷ ʠʥʢʫʙʘʮʠʠ 

(ʠʥʛʠʙʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 13,33 ʠ 14,44% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ 2001 ʛʦʜʫ 

Pasche J.S. ʩ ʩʦʘʚʪ. (2005) ʩ ʧʦʤʦʱʴʶ ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʦʧʨʝʜʝʣʠʣʠ 

ʤʫʪʘʮʠʶ F129L, ʚʳʟʳʚʘʶʱʫʶ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʬʫʥʛʠʮʠʜʘʤ ï 

ʘʟʦʢʩʠʩʪʨʦʙʠʥʫ ʠ ʧʠʨʘʢʣʦʩʪʨʦʙʠʥʫ. 

ʅʠʟʢʦʡ ʘʥʪʠʬʫʥʛʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʣʠ ʜʝʡʩʪʚʫʶʱʠʝ ʚʝʱʝʩʪʚʘ, 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʛʨʫʧʧʝ ʜʠʪʠʦʢʘʨʙʘʤʘʪʦʚ ï ʤʘʥʢʦʮʝʙ (ʌʦʨʪʫʥʘ ɻʣʦʙʘʣ, ɺɼɻ ʠ ɼʠʪʘʥ 

ʄ-45, ʉʇ), ʤʘʥʢʦʮʝʙ+ʤʝʬʝʥʦʢʩʘʤ (ʈʠʜʦʤʠʣ ɻʦʣʜ, ɺɼɻ). ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʵʪʠ ʧʨʝʧʘʨʘʪʳ ʥʝʧʨʠʛʦʜʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʣʝʚʦʛʦ ʩʢʨʠʥʠʥʛʘ (ʨʠʩʫʥʦʢ 31). 

ʅʘʧʨʦʪʠʚ, ʚ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʯʝʥʳʝ ʩʦʦʙʱʘʶʪ ʦ ʧʦʣʥʦʤ ʧʦʜʘʚʣʝʥʠʠ 

ʤʘʥʢʦʮʝʙʦʤ ʧʘʪʦʛʝʥʘ ʭʣʦʧʢʘ (Gossypium spp.) A. macrospora ʠ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʧʷʪʥʠʩʪʦʩʪʝʡ A. alternata, ʚʳʜʝʣʝʥʥʳʭ ʩ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʞʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʥʝʤʫ A. helianthi [Amaresh V.S. et.al., 2002; In vitro evaluation of 

different fungicides..., 2010; Ginoya C.M. et.al., 2015; Kaur M. et.al., 2020]. 
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ʂʦʥʪʨʦʣʴ ï 

ʩʪʝʨʠʣʴʥʘʷ ʚʦʜʘ 

ɼʠʪʘʥ ʄ-45 

(800 ʛ/ʢʛ ʤʘʥʢʦʮʝʙʘ) 

ʈʠʜʦʤʠʣ ɻʦʣʜ ʄʎ 

(640 ʛ/ʢʛ 

ʤʘʥʢʦʮʝʙʘ+40 ʛ/ʢʛ 

ʤʝʬʝʥʦʢʩʘʤʘ) 

ʌʦʨʪʫʥʘ ɻʣʦʙʘʣ (750 

ʛ/ʢʛ ʤʘʥʢʦʮʝʙʘ) 

 

ʈʠʩʫʥʦʢ 31 ï ʉʢʨʠʥʠʥʛ ʜʠʪʠʦʢʘʨʙʘʤʘʪʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ 

Alternaria A-429-2 ʠ A-425-3 ï ʚʦʟʙʫʜʠʪʝʣʝʡ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ 

ʚʠʥʦʛʨʘʜʘ 

 

ʇʨʝʧʘʨʘʪʳ ʛʨʫʧʧʳ ʤʝʜʠ ʥʝ ʦʢʘʟʘʣʠ ʥʠʢʘʢʦʛʦ ʬʫʥʛʠʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʚ 

ʦʪʥʦʰʝʥʠʠ ʚʩʝʭ ʰʪʘʤʤʦʚ. ʇʦʚʝʨʭʥʦʩʪʴ ʩʨʝʜʳ ʯʘʰʝʢ ʇʝʪʨʠ ʟʘʨʦʩʣʘ ʰʪʘʤʤʦʤ 

ʚʦʟʙʫʜʠʪʝʣʷ ʙʦʣʝʟʥʠ ʧʦʣʥʦʩʪʴʶ (ʨʠʩʫʥʢʠ 32.1, 32.2). ʆ ʥʠʟʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ 

ʥʠʤ ʚʠʜʦʚ Alternaria ʠʣʠ ʚʦʚʩʝ ʝʸ ʦʪʩʫʪʩʪʚʠʠ ʩʦʦʙʱʘʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ 

[Evaluation of in vitro antifungal potential..., 2021; Kaur M. et.al., 2020; In vitro 

Evaluation of Botanical Extracts..., 2020; Dhaka S. et.al., 2022]. Dhaka S. ʩ ʩʦʘʚʪ. (2022) 

ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʦʪʨʘʚʣʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʚʳʷʩʥʠʣʠ, ʯʪʦ 

ʩʘʤʳʡ ʥʠʟʢʠʡ ʧʨʦʮʝʥʪ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʘʜʠʘʣʴʥʦʛʦ ʨʦʩʪʘ ʢʦʣʦʥʠʡ A. solani 

ʥʘʙʣʶʜʘʣʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʢʩʠʭʣʦʨʠʜʘ ʤʝʜʠ. 

 

    

ʂʦʥʪʨʦʣʴ ï ʩʪʝʨʠʣʴʥʘʷ 

ʚʦʜʘ 

ʂʫʧʨʦʢʩʘʪ (345 ʛ/ʣ 

ʩʫʣʴʬʘʪʘ ʤʝʜʠ 

ʪʨʝʭʦʩʥʦʚʥʦʛʦ) 

ʍʦʤ (861 ʛ/ʢʛ ʤʝʜʠ 

ʭʣʦʨʦʢʠʩʠ) 

ʏʝʤʧ (576 ʛ/ʢʛ ʤʝʜʠ 

ʛʠʜʨʦʦʢʠʩʠ) 

ʈʠʩʫʥʦʢ 32.1 ï ʉʢʨʠʥʠʥʛ ʤʝʜʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʧʘʪʦʛʝʥʥʦʛʦ 

ʰʪʘʤʤʘ ʨʦʜʘ Alternaria A-429-2 ï ʚʦʟʙʫʜʠʪʝʣ ̫ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ 

ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ 
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ʂʦʥʪʨʦʣʴ ï ʩʪʝʨʠʣʴʥʘʷ 

ʚʦʜʘ 

ʂʫʧʨʦʢʩʘʪ (345 ʛ/ʣ 

ʩʫʣʴʬʘʪʘ ʤʝʜʠ 

ʪʨʝʭʦʩʥʦʚʥʦʛʦ) 

ʍʦʤ (861 ʛ/ʢʛ ʤʝʜʠ 

ʭʣʦʨʦʢʠʩʠ) 

ʏʝʤʧ (576 ʛ/ʢʛ ʤʝʜʠ 

ʛʠʜʨʦʦʢʠʩʠ) 

 

ʈʠʩʫʥʦʢ 32.2 ï ʉʢʨʠʥʠʥʛ ʤʝʜʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʧʘʪʦʛʝʥʥʦʛʦ 

ʰʪʘʤʤʘ ʨʦʜʘ Alternaria ï A-425-2 

 

ʇʦʤʠʤʦ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʚʝʱʝʩʪʚ, ʚ ʩʢʨʠʥʠʥʛʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʬʫʥʛʠʮʠʜʳ ʠʟ ʨʘʟʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʦʚʳʭ. ɺ ʦʪʥʦʰʝʥʠʠ ʦʙʦʠʭ 

ʰʪʘʤʤʦʚ ʚʳʷʚʣʝʥʳ ʵʬʬʝʢʪʠʚʥʳʝ in vitro ʬʫʥʛʠʮʠʜʳ: ʠʟ ʛʨʫʧʧʳ 

ʘʥʠʣʠʥʦʧʠʨʠʤʠʜʠʥʦʚ ï ʬʣʫʦʧʠʨʘʤ+ʧʠʨʠʤʝʪʘʥʠʣ (ʃʫʥʘ ʊʨʘʥʢʚʠʣʠʪʠ, ʂʉ) ʠ 

ʬʣʫʜʠʦʢʩʦʥʠʣ+ʮʠʧʨʦʜʠʥʠʣ (ʉʚʠʪʯ, ɺɼɻ) [ɹʫʨʦʚʠʥʩʢʘʷ ʄ.ɺ., ʖʨʯʝʥʢʦ ɽ.ɻ., 

2019ʘ]. ʂʘʧʪʘʥ (ʂʘʧʝʨʘʥʛ, ʂʉ) ʧʨʦʷʚʠʣ ʥʝʢʦʪʦʨʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʦʙʦʠʭ 

ʰʪʘʤʤʦʚ, ʦʜʥʘʢʦ, Alternaria A-429-2 ʙʳʣ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚ ʢ ʥʝʤʫ. ʂ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤʫ ʧʨʝʧʘʨʘʪʫ ʜʠʤʝʪʦʤʦʨʬ+ʬʣʫʘʟʠʥʘʤ (ʀʥʩʘʡʜ, ʉʂ) ʦʢʘʟʘʣʩʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʪʦʣʴʢʦ ʰʪʘʤʤ ɸ-425-3 (ʨʠʩʫʥʦʢ 33, ʪʘʙʣʠʮʘ 18). 

 

 

 

ʈʠʩʫʥʦʢ 33 ï ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʛʠʮʠʜʦʚ ʠʟ ʨʘʟʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʛʨʫʧʧ ʚ 

ʦʪʥʦʰʝʥʠʠ ʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ Alternaria spp. A-425-3 ʠ A-429-2 in vitro 
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ʉʚʠʪʯ, ɺɼɻʂʘʧʝʨʘʥʛ, ʂʉʀʥʩʘʡʜ, ʉʂɿʦʨʚʝʢ 

ʕʥʢʘʥʪʠʷ, ʉʕ

ʊʝʣʴʜʦʨ, ɺɼɻɸɺɻ-0297, ʂʕʄʠʣʜʠʢʘʪ, ʂʉ

429-2 425-3
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ʌʣʫʜʠʦʢʩʦʥʠʣ ʠʥʛʠʙʠʨʫʝʪ ʧʨʦʨʘʩʪʘʥʠʝ ʩʧʦʨ, ʫʜʣʠʥʝʥʠʝ ʟʘʨʦʜʳʰʝʚʳʭ 

ʪʨʫʙʦʢ, ʨʦʩʪ ʤʠʮʝʣʠʷ, ʘ ʪʘʢʞʝ ʚʳʟʳʚʘʝʪ ʜʝʬʦʨʤʘʮʠʶ ʟʘʨʦʜʳʰʝʚʳʭ ʪʨʫʙʦʢ ʠ 

ʨʘʟʨʳʚ ʢʣʝʪʦʢ. ʉʫʜʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʬʫʥʛʠʮʠʜʦʚ ʥʘ ʬʠʩʪʘʰʢʝ (Pistacia 

vera L.), ʉʚʠʪʯ (Switch) ʦʢʘʟʘʣʩʷ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʙʦʨʴʙʝ ʩ ʬʠʪʦʧʘʪʦʛʝʥʘʤʠ 

Alternaria, ʠ ʙʣʘʛʦʜʘʨʷ ʫʥʠʢʘʣʴʥʦʤʫ ʩʧʦʩʦʙʫ ʜʝʡʩʪʚʠʷ ʜʚʫʭ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʦʥ 

ʦʢʘʟʘʣʩʷ ʦʪʣʠʯʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʩʪʨʘʪʝʛʠʠ ʙʦʨʴʙʳ ʩ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ, 

ʯʪʦʙʳ ʟʘʤʝʜʣʠʪʴ, ʦʩʪʘʥʦʚʠʪʴ ʠʣʠ ʫʤʝʥʴʰʠʪʴ ʥʘʨʘʩʪʘʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ 

ʙʦʩʢʘʣʠʜʘʤ ʚ Alternaria [Avenot H.F. et.al., 2015]. 

ʆʜʥʘʢʦ ʦʙʥʘʨʫʞʝʥʳ ʠʟʦʣʷʪʳ A. brassicicola, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ (EC50>100 ʤʛ/ʣ) ʢʘʢ ʢ ʜʠʢʘʨʙʦʢʩʠʤʠʜʘʤ (ʥʘʧʨʠʤʝʨ, ʠʧʨʦʜʠʦʥʫ ʠ 

ʧʨʦʮʠʤʠʜʦʥʫ), ʪʘʢ ʠ ʢ ʬʝʥʠʣʧʠʨʨʦʣʘʤ (ʥʘʧʨʠʤʝʨ, ʬʣʫʜʠʦʢʩʦʥʠʣ). ʕʪʦ ʙʳʣʦ 

ʧʝʨʚʳʤ ʩʦʦʙʱʝʥʠʝʤ ʦ ʛʨʠʙʥʳʭ ʠʟʦʣʷʪʘʭ ʩ ʚʳʩʦʢʦʡ ʧʝʨʝʢʨʝʩʪʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʜʠʢʘʨʙʦʢʩʠʤʠʜʘʤ ʠ ʬʝʥʠʣʧʠʨʨʦʣʘʤ [In vitro fungicide sensitivity..., 2004]. 

 

ʊʘʙʣʠʮʘ 18 ï ʉʢʨʠʥʠʥʛ ʧʨʝʧʘʨʘʪʦʚ ʠʟ ʨʘʟʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʛʨʫʧʧ ʚ ʦʪʥʦʰʝʥʠʠ 

ʧʘʪʦʛʝʥʥʦʛʦ ʰʪʘʤʤʘ ʨʦʜʘ Alternaria A-429-2 ï ʚʦʟʙʫʜʠʪʝʣʷ ʥʝʢʨʦʪʠʯʝʩʢʦʡ 

ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ 

ɻʨʫʧʧʘ ʭʠʤʠʯʝʩʢʠʭ 

ʬʫʥʛʠʮʠʜʦʚ 

ʅʘʟʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ʌʦʪʦ 

ɸ-429-2 ɸ-425-3 

1 2 3 4 

 

ʆʢʩʘʟʦʣʠʜʠʥʜʠʦʥʳ 

ʠ ʧʠʧʝʨʨʠʜʠʥʠʣ-

ʪʠʘʟʦʣ-ʠʟʦʢʩʘʟʦʣʠʥʳ  

ɿʦʨʚʝʢ ʕʥʢʘʥʪʠʷ 

(30 ʛ/ʣ 

ʦʢʩʘʪʠʘʧʠʧʨʦʣʠʥ + 300 

ʛ/ʣ ʬʘʤʦʢʩʘʜʦʥ) 

  
 

 

ʇʠʨʠʜʠʣ-ʵʪʠʣ 

ʙʝʥʟʘʤʠʜʳ 

 

 

ʃʫʥʘ ʊʨʘʥʢʚʠʣʠʪʠ  

(125 ʛ/ʣ ʬʣʫʦʧʠʨʘʤ +  

375 ʛ/ʣ ʧʠʨʠʤʝʪʘʥʠʣ) 

  
 

ʌʝʥʠʣʧʠʨʨʦʣʳ 

ʘʥʠʣʠʥʦʧʠʨʠʤʠʜʠʥʳ 

 

ʉʚʠʪʯ  

(250 ʛ/ʢʛ ʬʣʫʜʠʦʢʩʦʥʠʣ 

+  

375 ʛ/ʢʛ ʮʠʧʨʦʜʠʥʠʣ) 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮ r18 

1 2 3 4 

ʌʝʥʠʣʧʠʨʨʦʣʳ 

ʘʥʠʣʠʥʦʧʠʨʠʤʠʜʠʥʳ 

 

 

ʄʠʣʜʠʢʘʪ         

(25 ʛ/ʣ ʮʠʘʟʦʬʘʤʠʜ +  

250 ʛ/ʣ ʜʠʥʘʪʨʠʡ 

ʬʦʩʬʦʥʘʪ) 

  

 

 

ɻʠʜʨʦʢʩʠʘʥʠʣʠʜʳ  

 

 

ʊʝʣʴʜʦʨ (500 ʛ/ʢʛ 

ʬʝʥʛʝʢʩʘʤʠʜ) 

  

 ɸɺɻ-0297 

(240 ʛ/ʣ ʤʘʩʣʦ ʯʘʡʥʦʛʦ 

ʜʝʨʝʚʘ) 

  

 ʂʘʧʝʨʘʥʛ 

(500 ʛ/ʣ ʢʘʧʪʘʥʘ) 

 

 

ʄʦʨʬʦʣʠʥʳ 

(ʧʨʦʠʟʚʦʜʥʳʝ 

ʢʦʨʠʯʥʦʡ 

ʢʠʩʣʦʪʳ) + ʧʨʦʯʠʝ 

ʚʝʱʝʩʪʚʘ 

 

ʀʥʩʘʡʜ (200 ʛ/ʣ 

ʜʠʤʝʪʦʤʦʨʬ + 200 ʛ/ʣ 

ʬʣʫʘʟʠʥʘʤ) 

  

 

3.8.1.2 ʉʢʨʠʥʠʥʛ ʘʥʪʠʤʠʢʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʰʪʘʤʤʦʚ-ʘʥʪʘʛʦʥʠʩʪʦʚ ʚ 

ʦʪʥʦʰʝʥʠʠ ʠʟʦʣʷʪʦʚ Alternaria spp., ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʘʪʦʢʦʤʧʣʝʢʩʘ 

ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʢʨʠʥʠʥʛʘ 24 ʰʪʘʤʤʦʚ Bacillus sp. Cohn. ʠʟ ʢʦʣʣʝʢʮʠʠ 

ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʤʝʪʦʜʘ ɺʅʀʀʄʂ ʤʝʪʦʜʦʤ ʚʩʪʨʝʯʥʳʭ ʢʫʣʴʪʫʨ ʥʘ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʜʣʷ ʥʠʭ ʩʨʝʜʝ ʊʘʡʣʦʥʘ-3 ʚʦʩʝʤʥʘʜʮʘʪʴ ʦʙʣʘʜʘʣʠ 

ʘʥʪʠʤʠʢʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʦʪʠʚ ʚʦʟʙʫʜʠʪʝʣʷ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ 

ʧʷʪʥʠʩʪʦʩʪʠ ʧʦ ʪʠʧʫ ʘʥʪʠʙʠʦʟʘ [Burovinskaya M.V. et.al., 2021a] (ʪʘʙʣʠʮʘ 19).  

https://www.pesticidy.ru/group_substances/morfolin
https://www.pesticidy.ru/group_substances/morfolin
https://www.pesticidy.ru/group_substances/morfolin
https://www.pesticidy.ru/group_substances/morfolin
https://www.pesticidy.ru/group_substances/others_active_ingredient
https://www.pesticidy.ru/group_substances/others_active_ingredient
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ʅʘ ʩʨʝʜʝ ʊʘʡʣʦʥʘ-3 ʥʘʠʙʦʣʴʰʝʡ ʘʥʪʠʤʠʢʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ 

ʦʪʥʦʰʝʥʠʠ Alternaria sp. ʦʙʣʘʜʘʣʠ ʰʪʘʤʤʳ ʈ-9 Bacillus sp., 5ɹ-1 Bacillus sp. ʠ 01 

ʢʦʨ f Bacillus sp., ʩʪʝʨʠʣʴʥʘʷ ʟʦʥʘ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʩʦʩʪʘʚʠʣʘ 8,0 

ʤʤ (ʨʠʩʫʥʦʢ 34). 

ʆʩʪʘʣʴʥʳʝ 15 ʰʪʘʤʤʦʚ Bacillus sp. ʦʙʨʘʟʦʚʘʣʠ ʩʪʝʨʠʣʴʥʫʶ ʟʦʥʫ 2,5-7,0 ʤʤ 

ʧʨʠ ʟʘʨʘʩʪʘʥʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʨʝʜʳ ʥʘ 4,2-37,3 %. ʅʘ ʂʉɸ ʰʪʘʤʤʳ Bacillus sp. 

ʩʦʚʤʝʩʪʥʦ ʩ ʚʦʟʙʫʜʠʪʝʣʝʤ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʧʨʦʷʚʣʷʣʠ 

ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʫʶ ʘʥʪʠʤʠʢʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʄʘʢʩʠʤʘʣʴʥʫʶ ʩʪʝʨʠʣʴʥʫʶ 

ʟʦʥʫ ʚ ʜʚʦʡʥʦʡ ʢʫʣʴʪʫʨʝ ʧʦʢʘʟʘʣʠ ʰʪʘʤʤʳ 3-3 ʠ ʂ 1-1, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 7,5 ʤʤ 

(ʪʘʙʣʠʮʘ 20). 

 

ʊʘʙʣʠʮʘ 19 ï ɸʥʪʠʤʠʢʦʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ-ʘʥʪʘʛʦʥʠʩʪʦʚ ʠʟ 

ʨʦʜʘ Bacillus ʢ ʚʦʟʙʫʜʠʪʝʣʶ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ 

Alternaria sp., ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25 Üʉ ʥʘ ʩʨʝʜʝ ʊʘʡʣʦʥʘ-3, ʥʘ 10-ʝ ʩʫʪʢʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, 2020 ʛ. 

ʐʪʘʤʤ 

Bacillus sp. 

ʇʣʦʱʘʜʴ ʟʘʨʘʩʪʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ 
S, ʤʤ K2, ʩʤ2 

ɸʥʪʘʛʦʥʠʩʪʦʤ ʇʘʪʦʛʝʥʦʤ 

ʩʤ2 % ʩʤ2 % 

1 2 3 4 5 6 7 

ʈ-9 6,7 8,3 30,6 37,8 8,0 0 

5ɹ-1 2,9 3,6 34,7 42,8 8,0 0 

01 ʢʦʨ f 15,2 18,8 39,6 48,9 8,0 0 

3-3 10,4 12,8 42,3 52,2 7,0 0 

ɼ-10 17,0 21,0 41,4 51,1 6,5 0 

ɼ 1-3 4,2 5,2 39,1 48,3 6,5 0 

5-3 3,4 4,2 38,8 47,9 6,5 0 

ɹ (2-1) 17,9 22,1 22,7 28,0 6,0 0 

ɼ 7-1 6,0 7,4 36,0 44,4 6,0 0 

ʂ 1-2 30,2 37,3 22,3 27,5 5,0 0 

ʂ 1-1 10,4 12,8 38,4 47,4 5,0 0 

ɹ-5 4,8 5,9 37,2 45,9 5,0 0 

ɼ 1-1 10,0 12,3 40,6 50,1 3,8 0 

11-2 20,8 25,7 20,2 24,9 4,0 0 

11-1 16,1 19,9 25,2 31,1 4,0 0 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 19 

1 2 3 4 5 6 7 

ɹ-12 17,8 22,0 32,0 39,5 3,5 0 

Fa 4-1 16,1 19,9 35,5 43,8 2,5 0 

Fz-9 17,1 21,1 30,0 37,0 0 0 

ɼ 7-3 14,3 17,7 53,6 66,2 0 0 

Fa 4-2 6,8 8,4 42,6 52,5 0 0 

ɹ-2 2,6 3,2 27,1 70,4 0 0 

11-3 1,1 1,4 59,8 73,8 0 1,1 

1ʘ 1,6 2,0 72,9 90,0 0 1,6 

ɺɺ(ʉ) 2,4 3,0 59,7 73,7 0 2,2 

Alternaria sp. - - 72,3 89,5 0 0 

ʇʨʠʤʝʯʘʥʠʝ: S ï ʩʪʝʨʠʣʴʥʘʷ ʟʦʥʘ; K2 ï ʟʦʥʘ ʧʦʜʘʚʣʝʥʠʷ ʘʥʪʘʛʦʥʠʩʪʘ ʧʘʪʦʛʝʥʦʤ 

 

 

 

ʈʠʩʫʥʦʢ 34 ï ɸʥʪʠʤʠʢʦʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʰʪʘʤʤʦʚ ʠʟ ʨʦʜʘ 

Bacillus ʢ ʚʦʟʙʫʜʠʪʝʣʶ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ, ʯʝʨʝʟ 10 ʩʫʪʦʢ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. A ï ʈ-9 Bacillus polymyxa; B ï 5ɹ-1 Bacillus subtilis; C ï 01 ʢʦʨ f 

Bacillus sp. ʘ ï ʘʥʪʘʛʦʥʠʩʪ, b ï ʧʘʪʦʛʝʥ. 
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ʊʘʙʣʠʮʘ 20 ï ɸʥʪʠʤʠʢʦʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ-ʘʥʪʘʛʦʥʠʩʪʦʚ 

Bacillus sp. ʢ ʚʦʟʙʫʜʠʪʝʣʶ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ 

Alternaria sp., ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25Üʉ ʥʘ ʂʉɸ, ʥʘ 10-ʝ ʩʫʪʢʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, 

2020 ʛ. 

ʐʪʘʤʤ 

Bacillus sp. 

ʇʣʦʱʘʜʴ ʟʘʨʘʩʪʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ 
S, ʤʤ 

K2, 

ʩʤ2 ɸʥʪʘʛʦʥʠʩʪʦʤ ʇʘʪʦʛʝʥʦʤ 

ʩʤ2 % ʩʤ2 % 

3-3 8,2 10,1 43,2 53,3 7,5 - 

ʂ 1-1 5,5 6,8 41,7 51,6 7,5 - 

ɼ 7-1 2,5 3,1 39,2 48,4 7,0 - 

ɹ-12 17,8 22,0 32,0 39,5 6,0 - 

11-1 3,0 3,7 41,7 51,5 6,0 - 

ʂ 1-2 2,0 2,5 43,3 53,5 6,0 - 

5ɹ-1 3,5 4,3 28,7 35,4 5,5 - 

ʈ-9 4,0 4,9 43,4 53,6 4,0 - 

ɹ-5 3,1 3,8 43,3 53,5 4,0 - 

ɹ (2-1) 8,3 10,2 41,7 51,7 2,5 - 

5-3 7,4 9,1 45,9 56,7 2,5 - 

11-2  8,7 10,7 45,0 55,6 2,0 - 

01 ʢʦʨ f  8,3 10,2 38,0 46,9 2,0 - 

ɼ 1-1  30,6 37,8 40,1 49,5 1,0 - 

ɼ-10  22,5 27,8 32,0 39,5 - - 

Fa 4-1  19,0 23,5 36,1 44,6 - - 

Fz-9  11,3 14,0 42,1 52,0 - - 

ɼ 1-3  6,8 8,4 42,0 51,9 - - 

Fa 4-2 6,3 7,8 49,5 61,1 - - 

ɼ 7-3 1,2 1,5 65,3 80,6 - - 

ɺɺ(ʉ)  2,4 3,0 47,2 58,3 - 1,1 

ɹ-2  3,7 4,6 54,0 66,7 - 1,8 

1ʘ  14,8 18,3 41,1 51,1 - 4,5 

ʇʨʠʤʝʯʘʥʠʝ: S ï ʩʪʝʨʠʣʴʥʘʷ ʟʦʥʘ; K2 ï ʟʦʥʘ ʧʦʜʘʚʣʝʥʠʷ ʘʥʪʘʛʦʥʠʩʪʘ ʧʘʪʦʛʝʥʦʤ 
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ʆʜʥʠʤ ʠʟ ʵʪʘʧʦʚ ʨʘʙʦʪʳ ʙʳʣ ʩʢʨʠʥʠʥʛ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ ʘʥʪʘʛʦʥʠʩʪʦʚ ʠʟ 

ʨʦʜʘ Pseudomonas. ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ 2 ʨʘʟʥʳʭ ʩʨʝʜʘʭ ï ʂʉɸ ʠ ʂʠʥʛʘ B. 

ʉʨʝʜʘ ʂʠʥʛʘ B ʙʳʣʘ ʚʳʙʨʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ ʜʣʷ ʙʘʢʪʝʨʠʡ 

ʨʦʜʘ Pseudomonas (ʪʘʙʣʠʮʘ 21). ʀʟ ʜʝʚʷʪʠ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Pseudomonas 

ʘʥʪʠʙʠʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢ ʚʦʟʙʫʜʠʪʝʣʶ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ 

ʧʨʦʷʚʠʣʠ ʪʦʣʴʢʦ ʪʨʠ ʰʪʘʤʤʘ ʙʘʢʪʝʨʠʡ ï 14-3, 14-4, Oif 2-1 (ʨʠʩʫʥʦʢ 35). 

 

 

 

ʈʠʩʫʥʦʢ 35 ï ɸʥʪʠʤʠʢʦʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʰʪʘʤʤʦʚ ʛʨʠʙʦʚ ʢ ʚʦʟʙʫʜʠʪʝʣʶ 

ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʥʘ ʚʠʥʦʛʨʘʜʝ ʯʝʨʝʟ 10 ʩʫʪʦʢ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘ ʩʨʝʜʝ ʂʠʥʛʘ ɹ. ɸ ï 14-3 Pseudomonas sp.; B ï 14-4 

Pseudomonas sp.; C ï Oif 2-1 Pseudomonas sp. ʘ ï ʘʥʪʘʛʦʥʠʩʪ, b ï ʧʘʪʦʛʝʥ. 

 

ʊʘʙʣʠʮʘ 21 ï ɸʥʪʠʤʠʢʦʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ-ʘʥʪʘʛʦʥʠʩʪʦʚ ʠʟ 

ʨʦʜʘ Pseudomonas ʢ ʚʦʟʙʫʜʠʪʝʣʶ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ 

Alternaria sp., ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25 Üʉ ʥʘ ʩʨʝʜʝ ʂʠʥʛʘ ɹ, ʥʘ 10-ʝ ʩʫʪʢʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, 2020 ʛ. 
ʐʪʘʤʤ Pseudomonas 

sp. 

ʇʣʦʱʘʜʴ ʟʘʨʘʩʪʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ 

ʈʘʟʤʝʨ ʘʥʪʠʙʠʦʪʠʯʝʩʢʦʡ 

ʟʦʥʳ, ʤʤ 

ɸʥʪʘʛʦʥʠʩʪ ʇʘʪʦʛʝʥ   

ʩʤ2 % ʩʤ2 %  

14-3  4,3 5,3 29,5 36,5 9,0 

Oif 2-1  1,3 1,6 36,8 45,4 8,0 

14-4  7,0 8,6 36,3 44,8 3,5 

15-1  4,5 5,6 29,3 36,2 0 

Sgc-1  4,3 5,3 24,8 30,6 0 

13-2  3,2 4,0 40,6 50,1 0 

16-2  2,8 3,4 35,3 43,6 0 

12-2  2,5 3,1 36,4 44,9 0 

Sgrc-1  1,6 2,0 45,3 55,9 0 

Alternaria sp. 

(ʢʦʥʪʨʦʣʴ) 

- - 48,3 39,6 - 
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʢʘʨʪʦʬʝʣʴʥʦ-ʩʘʭʘʨʦʟʥʦʤ ʘʛʘʨʝ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʥʘ ʩʨʝʜʝ 

ʂʠʥʛʘ ɹ, ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʪʝʨʠʣʴʥʫʶ ʟʦʥʫ ʚ ʜʚʦʡʥʦʡ ʢʫʣʴʪʫʨʝ ʦʙʨʘʟʦʚʘʣ ʰʪʘʤʤ 14-

3 Pseudomonas sp. ï 9,0 ʤʤ. ɿʦʥʘ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ Alternaria sp. ʥʘ ʂʉɸ ʰʪʘʤʤʘʤʠ 

Oif 2-1 ʠ 14-4 ʩʦʩʪʘʚʣʷʣʘ 6,5 ʠ 5,0 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣʠʮʘ 22). 

 

ʊʘʙʣʠʮʘ 22 ï ɸʥʪʠʤʠʢʦʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ-ʘʥʪʘʛʦʥʠʩʪʦʚ ʠʟ 

ʨʦʜʘ Pseudomonas ʢ ʚʦʟʙʫʜʠʪʝʣʶ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ 

Alternaria sp., ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25 Üʉ ʥʘ ʢʘʨʪʦʬʝʣʴʥʦ-ʩʘʭʘʨʦʟʥʦʤ ʘʛʘʨʝ, ʥʘ 10-ʝ 

ʩʫʪʢʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, 2020 ʛ. 

ʐʪʘʤʤ 

Pseudomonas 

sp. 

ʇʣʦʱʘʜʴ ʟʘʨʘʩʪʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ 
ʈʘʟʤʝʨ 

ʘʥʪʠʙʠʦʪʠ-

ʯʝʩʢʦʡ 

ʟʦʥʳ, ʤʤ 

ʇʣʦʱʘʜʴ 

ʧʦʜʘʚʣʝʥʠʷ 

ʘʥʪʘʛʦʥʠʩʪʘ 

ʧʘʪʦʛʝʥʦʤ, 

ʩʤ2 

ɸʥʪʘʛʦʥʠʩʪ ʇʘʪʦʛʝʥ  

ʩʤ2 % ʩʤ2 % 

14-3  4,5 5,6 42,0 51,9 9,0 - 

Oif 2-1  3,0 3,7 14,9 51,7 6,5 - 

14-4  2,8 3,5 43,2 53,3 5,0 - 

16-2  21,1 26,0 29,5 36,4 - - 

15-1 4,0 4,9 48,7 60,1 - - 

Sgc-1 3,6 4,4 39,7 49,0 - - 

12-2  3,1 3,8 46,0 56,8 - - 

Sgrc-1 1,2 1,5 74,7 92,2 - 1,2 

13-2 2,0 2,5 67,5 83,4 - 2,0 

 

ʅʘ ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʝ ʈʫʜʘʢʦʚʘ ʠʟʦʣʷʪ ʚʦʟʙʫʜʠʪʝʣʷ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ 

ʧʷʪʥʠʩʪʦʩʪʠ Alternaria sp. ʟʘ ʜʝʩʷʪʴ ʩʫʪʦʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʟʘʥʷʣ 89,3 % 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. ʀʟ 27 ʛʨʠʙʥʳʭ ʰʪʘʤʤʦʚ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʢ ʚʦʟʙʫʜʠʪʝʣʶ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʯʝʨʝʟ 10 ʩʫʪʦʢ 

ʩʦʚʤʝʩʪʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘ ʩʨʝʜʝ ʈʫʜʘʢʦʚʘ ʧʨʦʷʚʠʣʠ 17 ʰʪʘʤʤʦʚ. ʀʟ ʥʠʭ 12 

ʰʪʘʤʤʦʚ ʦʙʣʘʜʘʣʠ ʜʚʦʡʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʝʡʩʪʚʠʷ ï ʢʦʥʢʫʨʝʥʮʠʝʡ ʟʘ ʧʣʦʱʘʜʴ 

ʧʠʪʘʥʠʷ, ʛʠʧʝʨʧʘʨʘʟʠʪʠʟʤʦʤ [Burovinskaya M.V. et.al., 2021b]. 

ʅʘʠʙʦʣʴʰʫʶ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠʟ ʢʦʣʣʝʢʮʠʠ ʛʨʠʙʦʚ-

ʘʥʪʘʛʦʥʠʩʪʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʟʙʫʜʠʪʝʣʷ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ 

ʧʨʦʷʚʠʣʠ ʚʩʝ ʰʪʘʤʤʳ ʠʟ ʨʦʜʘ Trichoderma sp., ʰʪʘʤʤʳ A-1 ʠ ʀ-3 Basidiomycota, 

Tr-1 Trichothecium sp. (ʪʘʙʣʠʮʘ 23). 
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ʊʘʙʣʠʮʘ 23 ï ɸʥʪʘʛʦʥʠʩʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʰʪʘʤʤʦʚ ʛʨʠʙʦʚ-ʘʥʪʘʛʦʥʠʩʪʦʚ ʢ 

ʚʦʟʙʫʜʠʪʝʣʶ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ Alternaria sp., ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 25 Üʉ ʥʘ ʩʨʝʜʝ ʈʫʜʘʢʦʚʘ, ʥʘ 10-ʝ ʩʫʪʢʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, 2020 ʛ. 

ʐʪʘʤʤ-ʘʥʪʘʛʦʥʠʩʪ 

ʇʣʦʱʘʜʴ ʟʘʨʘʩʪʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ S, ʩʤ2 ʂ2, ʩʤ2 

ɸʥʪʘʛʦʥʠʩʪ ʇʘʪʦʛʝʥ  

ʩʤ2 % ʩʤ2 %   

Alternaria sp.(ʢʦʥʪʨʦʣʴ) - - 72,3 89,3 - - 

ʂʦʥʢʫʨʝʥʮʠʷ ʟʘ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ+ʛʠʧʝʨʧʘʨʘʟʠʪʠʟʤ 

ʊ-4 Trichoderma sp. 81,0 100 15,6 19,3 15,6 0 

ʊ-5 Trichoderma sp. 81,0 100 16,2 20,0 16,2 0 

ʊ-3 Trichoderma sp.  81,0 100 17,6 21,7 17,6 0 

ʊ-1 Trichoderma sp. 81,0 100 17,7 21,9 17,7 0 

ʊ-2 Trichoderma sp. 81,0 100 19,2 23,7 19,2 0 

Tr-1 Trichothecium sp. 81,0 100 36,1 44,6 36,1 0 

ɸ-1 Basidiomycota sp. 81,0 100 37,3 46,0 37,3 0 

Tk-1 Trichoderma sp. 69,3 85,6 40,9 50,5 32,5 0 

ʀ-3 Basidiomycota sp. 72,0 88,9 36,1 44,6 29,5 0 

An-1 Aspergillus sp. 56,7 70,0 30,4 37,5 7,8 0 

SM-1 Sordaria sp. 64,5 79,7 16,5 20,4 1,4 0 

Ma-1 Metarhizium sp. 60,9 75,2 21,0 25,9 0,9 0 

ɻʠʧʝʨʧʘʨʘʟʠʪʠʟʤ 

Pr-1 Penicillium sp. 21,3 62,3 43,9 54,2 3,7 0 

ʍʢ-3 Chaetomium sp.  41,9 51,7 44,1 54,4 3,4 0 

ʍʢ-1 Chaetomium sp. 38,3 47,3 45,0 55,6 3,5 0 

Pf-1 Penicillium sp. 16,2 20,0 49,6 61,2 3,0 0 

ʍʢ-4 Chaetomium sp. 38,7 47,8 46,0 56,8 1,9 0 

ʇʨʠʤʝʯʘʥʠʝ: S ï ʧʣʦʱʘʜʴ ʛʠʧʝʨʧʘʨʘʟʠʪʠʯʝʩʢʦʡ ʟʦʥʳ; ʂ2 ï ʧʣʦʱʘʜʴ ʧʦʜʘʚʣʝʥʠʷ ʘʥʪʘʛʦʥʠʩʪʘ 

ʧʘʪʦʛʝʥʦʤ 

 

ʋ ʛʨʫʧʧʳ ʠʟ ʰʝʩʪʠ ʰʪʘʤʤʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʦʜʫ Trichoderma (Tk-1, T-1, T-2, 

T-3, T-4, T-5 Trichoderma sp.) ʦʪʤʝʯʝʥʘ ʥʘʠʙʦʣʴʰʘʷ ʢʦʥʢʫʨʝʥʪʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʟʘ 

ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʦʟʙʫʜʠʪʝʣʶ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ 
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ʧʷʪʥʠʩʪʦʩʪʠ ʩ ʧʦʣʥʳʤ ʟʘʨʘʩʪʘʥʠʝʤ ʧʘʪʦʛʝʥʘ ʘʥʪʘʛʦʥʠʩʪʦʤ (ʛʠʧʝʨʧʘʨʘʟʠʪʠʟʤʦʤ) 

(ʨʠʩʫʥʦʢ 36). 

 

 

 

ʈʠʩʫʥʦʢ 36 ï ɸʥʪʘʛʦʥʠʩʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʰʪʘʤʤʦʚ ʛʨʠʙʦʚ ʠʟ ʨʦʜʘ Trichoderma 

ʢ ʚʦʟʙʫʜʠʪʝʣʶ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʥʘ ʚʠʥʦʛʨʘʜʝ ʯʝʨʝʟ 10 ʩʫʪʦʢ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘ ʩʨʝʜʝ ʈʫʜʘʢʦʚʘ: A ï Tk-1 Trichoderma sp. B ï T-1 Trichoderma 

sp.; C ï T-2 Trichoderma sp.; D ï T-3 Trichoderma sp.; E ï T-4 Trichoderma sp.; F ï 

T-5 Trichoderma sp.; ʘ ï ʘʥʪʘʛʦʥʠʩʪ; ʙ ï ʧʘʪʦʛʝʥ. 

 

ʅʘ ʢʘʨʪʦʬʝʣʴʥʦ-ʩʘʭʘʨʦʟʥʦʤ ʘʛʘʨʝ (ʂʉɸ) ʠʟʦʣʷʪ ʚʦʟʙʫʜʠʪʝʣʷ ʥʝʢʨʦʪʠʯʝʩʢʦʡ 

ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ Alternaria sp. (ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʙʝʟ ʘʥʪʘʛʦʥʠʩʪʘ) ʟʘ 

ʜʝʩʷʪʴ ʩʫʪʦʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʟʘʥʷʣ 100 % ʧʦʚʝʨʭʥʦʩʪʠ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ 

(ʪʘʙʣʠʮʘ 24).  
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ʊʘʙʣʠʮʘ 24 ï ɸʥʪʘʛʦʥʠʩʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʰʪʘʤʤʦʚ ʛʨʠʙʦʚ-ʘʥʪʘʛʦʥʠʩʪʦʚ ʢ 

ʚʦʟʙʫʜʠʪʝʣʶ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ Alternaria sp., ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 25 Üʉ ʥʘ ʢʘʨʪʦʬʝʣʴʥʦ-ʩʘʭʘʨʦʟʥʦʤ ʘʛʘʨʝ, ʥʘ 10-ʝ ʩʫʪʢʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, 2020 ʛ. 

ʐʪʘʤʤ-ʘʥʪʘʛʦʥʠʩʪ 

ʇʣʦʱʘʜʴ ʟʘʨʘʩʪʘʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ 
S, ʩʤ2 ʂ1, ʤʤ 

 

ʂ2, ʩʤ2 

ɸʥʪʘʛʦʥʠʩʪʦʤ ʇʘʪʦʛʝʥʦʤ    

ʩʤ2 % ʩʤ2 %    

Alternaria sp.(ʢʦʥʪʨʦʣʴ) - - 81,0 100 - -  

ʂʦʥʢʫʨʝʥʮʠʷ ʟʘ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ+ʛʠʧʝʨʧʘʨʘʟʠʪʠʟʤ+ʘʥʪʠʙʠʦʟ  

A-1 Basidiomycota 81,0 100,0 42,7 52,7 42,7 0 0 

ʊ-2 Trichoderma sp. 81,0 100, 30,9 38,1 30,9 7,0 0 

ʊ-4 Trichoderma sp. 77,9 96,2 23,8 29,4 15,6 26,2 0 

Tr-1 Trichothecium sp. 74,3 91,7 34,7 42,8 25,7 0 0 

Tk-1 Trichoderma sp. 71,3 88,0 36,8 45,4 25,1 0 0 

ʊ-1 Trichoderma sp. 70,7 87,3 38,3 47,3 27,0 4,5 0 

ʊ-3 Trichoderma sp.  63,0 77,8 33,8 41,7 18,1 13,0 0 

ʊ-5 Trichoderma sp. 64,4 79,5 32,6 40,2 16,8 8,0 0 

SM-1 Sordaria sp. 65,2 80,5 15,8 19,5 0,6 0 0 

ʇʦʜʘʚʣʝʥʠʝ ʘʥʪʘʛʦʥʠʩʪʘ ʧʘʪʦʛʝʥʦʤ  

ʈk-1 Penicillium sp. 33,6 41,5 50,4 62,2 4,0 0 0 

Pv-3 Penicillium sp. 30,7 37,9 44,6 55,1 3,5 0 0 

ʍʢ-3 Chaetomium sp. 35,7 44,1 46,4 57,3 2,4 0 0 

ʇʨʠʤʝʯʘʥʠʝ: S ï ʧʣʦʱʘʜʴ ʛʠʧʝʨʧʘʨʘʟʠʪʠʯʝʩʢʦʡ ʟʦʥʳ; ʂ1 ï ʨʘʟʤʝʨ ʩʪʝʨʠʣʴʥʦʡ ʟʦʥʳ; ʂ2 

ï ʧʣʦʱʘʜʴ ʧʦʜʘʚʣʝʥʠʷ ʘʥʪʘʛʦʥʠʩʪʘ ʧʘʪʦʛʝʥʦʤ 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʩʨʝʜʝ ʂʉɸ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʰʪʘʤʤʦʚ-

ʘʥʪʘʛʦʥʠʩʪʦʚ ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʠʥʦʡ, ʯʝʤ ʥʘ ʩʨʝʜʝ ʈʫʜʘʢʦʚʘ. ʇʣʦʱʘʜʴ ʟʘʨʘʩʪʘʥʠʷ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʘʥʪʘʛʦʥʠʩʪʘʤʠ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʧʨʠ ʵʪʦʤ ʧʘʪʦʛʝʥ 

ʫʩʧʝʚʘʣ ʟʘʥʷʪʴ 19,5-69,5 %. ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ʟʘ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ 

(100 %) ʠ ʛʠʧʝʨʧʘʨʘʟʠʪʠʟʤ ʦʪʤʝʯʝʥʳ ʫ ʰʪʘʤʤʦʚ A-1 Basidiomycota (42,7 %) ʠ T-2 

Trichoderma sp. (30,9 %). ʆʩʪʘʣʴʥʳʝ ʰʪʘʤʤʳ ʨʦʜʘ Trichoderma (T-1, ʊʢ-1, T-3, T-5 

Trichoderma sp.) ʪʘʢʞʝ ʧʨʦʷʚʠʣʠ ʚʳʩʦʢʫʶ ʢʦʥʢʫʨʝʥʪʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ (77,8-

96,2 %), ʠ ʛʠʧʝʨʧʘʨʘʟʠʪʠʟʤ (15,6-27,0 ʩʤ2).  
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ʂʨʦʤʝ ʪʦʛʦ, ʫ ʯʝʪʳʨʝʭ ʰʪʘʤʤʦʚ ʠʟ ʵʪʦʛʦ ʨʦʜʘ ʦʪʤʝʯʝʥ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ 

ʘʥʪʠʙʠʦʟ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʪʝʨʠʣʴʥʘʷ ʟʦʥʘ ʦʙʥʘʨʫʞʝʥʘ ʫ ʰʪʘʤʤʦʚ ʊ-3 ʠ ʊ-4 

Trichoderma sp. (ʨʠʩʫʥʦʢ 37 ʉ, D, E, F). 

 

 

 

ʈʠʩʫʥʦʢ 37 ï ɸʥʪʘʛʦʥʠʩʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʰʪʘʤʤʦʚ ʛʨʠʙʦʚ ʠʟ ʨʦʜʘ Trichoderma 

ʢ ʚʦʟʙʫʜʠʪʝʣʶ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʥʘ ʚʠʥʦʛʨʘʜʝ ʯʝʨʝʟ 10 ʩʫʪʦʢ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘ ʢʘʨʪʦʬʝʣʴʥʦ-ʩʘʭʘʨʦʟʥʦʤ ʘʛʘʨʝ: 

A ï Tk-1 Trichoderma sp.; B ï T-1 Trichoderma sp.; C ï T-2 Trichoderma sp.; D ï T-3 

Trichoderma sp.; E ï T-4 Trichoderma sp.; F ï T-5 Trichoderma sp. 

ʘ ï ʘʥʪʘʛʦʥʠʩʪ; ʙ ï ʧʘʪʦʛʝʥ. 

 

ʐʪʘʤʤʳ A-1 ʠ ʀ-3 Basidiomycota, Tr-1 Trichothecium sp. ʠ ʚʩʝ ʰʪʘʤʤʳ 

Trichoderma sp. ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʘʥʪʘʛʦʥʠʩʪʦʚ ʜʣʷ 

ʜʘʣʴʥʝʡʰʠʭ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ. ʐʪʘʤʤʳ T-1, ʊʢ-1, T-3, T-5 Trichoderma sp. ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʮʝʥʪʦʚ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʧʨʦʪʠʚ ʛʨʠʙʦʚ 

Alternaria sp., ʪʘʢ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʚ ʜʚʦʡʥʦʡ ʢʫʣʴʪʫʨʝ ʫ ʥʠʭ ʦʙʥʘʨʫʞʝʥʘ 

ʩʪʝʨʠʣʴʥʘʷ ʟʦʥʘ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʟʫʯʘʣʠ ʘʥʪʠʤʠʢʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 5 ʢʦʣʣʝʢʮʠʦʥʥʳʭ 

ʰʪʘʤʤʦʚ Trichoderma spp, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʘʤʧʝʣʦʮʝʥʦʟʦʚ ɿʘʧʘʜʥʦʛʦ ʇʨʝʜʢʘʚʢʘʟʴʷ 

[Yurchenko E.G. et.al., 2023].  
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ɼʣʷ ʩʢʨʠʥʠʥʛʘ ʙʳʣ ʚʳʙʨʘʥ ʠʟʦʣʷʪ Alternaria sp. 425-3, ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʥʘ 

ʧʘʪʦʛʝʥʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʢʘʢ ʥʘʠʙʦʣʝʝ ʚʠʨʫʣʝʥʪʥʳʡ ʩ ʚʳʨʘʞʝʥʥʳʤ 

ʥʝʢʨʦʪʨʦʬʥʳʤ ʪʠʧʦʤ ʧʠʪʘʥʠʷ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʠʧʝʨʧʘʨʘʟʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ 

ʦʪʥʦʰʝʥʠʠ ʜʘʥʥʦʛʦ ʧʘʪʦʛʝʥʘ Alternaria sp. ʦʪʤʝʯʝʥʘ ʫ Trichoderma spp. ʊ-404/1 ʠ 

ʊ-338 (ʪʘʙʣʠʮʘ 25). 

 

ʊʘʙʣʠʮʘ 25 ï ɸʥʪʘʛʦʥʠʩʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʘʙʦʨʠʛʝʥʥʳʭ ʰʪʘʤʤʦʚ Trichoderma 

spp. ʢ ʚʦʟʙʫʜʠʪʝʣʶ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ Alternaria sp., 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25 Üʉ ʥʘ ʢʘʨʪʦʬʝʣʴʥʦ-ʩʘʭʘʨʦʟʥʦʤ ʘʛʘʨʝ, ʥʘ 10-ʝ ʩʫʪʢʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʀʩʩʣʝʜʫʝʤʳʡ 

ʰʪʘʤʤ 

ʇʣʦʱʘʜʴ ʟʘʨʘʩʪʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ 
ʂ1, ʤʤ K2, ʩʤ2 

ɸʥʪʘʛʦʥʠʩʪʦʤ ʇʘʪʦʛʝʥʦʤ 
  

ʩʤ2 % ʩʤ2 % 

Alternaria sp. 

(ʢʦʥʪʨʦʣʴ) 
- - 81,0 100,0 - - 

ʂʦʥʢʫʨʝʥʮʠʷ ʟʘ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ+ʛʠʧʝʨʧʘʨʘʟʠʪʠʟʤ+ʘʥʪʠʙʠʦʟ 

T-404/1 63,6 100,0 7,1 11,1 6,0 7,1 

ʂʦʥʢʫʨʝʥʮʠʷ ʟʘ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ+ʛʠʧʝʨʧʘʨʘʟʠʪʠʟʤ 

T-441/1 45,8 71,9 16,6 26,1 0 8,3 

T-338 63,6 100,0 10,2 16,0 0 10,2 

T-213 51,9 81,5 11,3 17,7 0 6,0 

T-503 45,5 71,4 13,9 21,8 0 3.7 

ʇʨʠʤʝʯʘʥʠʝ: K1 ï ʨʘʟʤʝʨ ʩʪʝʨʠʣʴʥʦʡ ʟʦʥʳ; ʂ2 ï ʧʣʦʱʘʜʴ ʛʠʧʝʨʧʘʨʘʟʠʪʠʯʝʩʢʦʡ 

ʟʦʥʳ 

 

ɸʥʪʠʙʠʦʪʠʯʝʩʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʪʦʣʴʢʦ ʫ ʰʪʘʤʤʘ Trichoderma sp. 

T-404/1, ʩʪʝʨʠʣʴʥʘʷ ʟʦʥʘ ʚʦʢʨʫʛ ʤʠʮʝʣʠʷ ʧʘʪʦʛʝʥʘ ʩʦʩʪʘʚʣʷʣʘ 6,0 ʩʤ (ʨʠʩʫʥʦʢ 38). 
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Alternaria 425-3 

ʢʦʥʪʨʦʣʴ 

Alternaria 425-3 + 

Trichoderma sp. T-213 

Alternaria 425-3 + 

Trichoderma sp. T-338 

 

 

 

Alternaria 425-3 + 

Trichoderma sp. T-404-1 

Alternaria 425-3 + 

Trichoderma sp. T-441/1 

Alternaria 425-3 + 

Trichoderma sp. T-503 

 

ʈʠʩʫʥʦʢ 38 ï ɸʥʪʘʛʦʥʠʩʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʘʙʦʨʠʛʝʥʥʳʭ ʰʪʘʤʤʦʚ ʛʨʠʙʦʚ ʠʟ 

ʨʦʜʘ Trichoderma ʢ ʚʦʟʙʫʜʠʪʝʣʶ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʥʘ 

ʚʠʥʦʛʨʘʜʝ ʯʝʨʝʟ 10 ʩʫʪʦʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘ ʢʘʨʪʦʬʝʣʴʥʦ-ʩʘʭʘʨʦʟʥʦʤ ʘʛʘʨʝ: 

ʩʣʝʚʘ ï ʧʘʪʦʛʝʥ, ʩʧʨʘʚʘ ï ʘʥʪʘʛʦʥʠʩʪ. 

 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʰʪʘʤʤʳ 

Trichoderma spp. ʧʨʦʷʚʣʷʶʪ ʘʥʪʠʤʠʢʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ 

ʤʠʢʦʧʘʪʦʛʝʥʦʚ ʠʟ ʨʦʜʦʚ Alternaria Nees, 1817 ʠ Fusarium Link., 1809, ʚʳʜʝʣʝʥʥʳʭ 

ʠʟ ʧʦʨʘʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʚʠʥʦʛʨʘʜʘ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ɿʘʧʘʜʥʦʛʦ ʇʨʝʜʢʘʚʢʘʟʴʷ, 

ʙʘʟʠʨʫʶʱʫʶʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʤʝʭʘʥʠʟʤʘʭ ʤʝʞʤʠʢʨʦʙʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

[ɸʥʘʣʠʟ ʩʢʨʠʥʠʥʛʘé, 2022]. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ 

Trichoderma spp., ʩʦʯʝʪʘʣʘ ʚ ʩʝʙʝ ʥʝʩʢʦʣʴʢʦ ʤʝʭʘʥʠʟʤʦʚ ʘʥʪʠʤʠʢʦʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ Alternaria sp. ʊʘʢ, ʫ ʰʪʘʤʤʦʚ T-404/1, T-338, T-441/1 ʚ 

ʦʪʥʦʰʝʥʠʠ ʚʦʟʙʫʜʠʪʝʣʷ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ Alternaria sp. 

ʦʪʤʝʯʝʥʘ ʢʦʥʢʫʨʝʥʮʠʷ ʟʘ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʠ ʛʠʧʝʨʧʘʨʘʟʠʪʠʟʤ. ʐʪʘʤʤ ʊ-404/1 

ʦʙʣʘʜʘʣ ʪʨʦʡʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʝʡʩʪʚʠʷ ï ʢʦʥʢʫʨʝʥʮʠʝʡ ʟʘ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ, 

ʤʠʢʦʧʘʨʘʟʠʪʠʯʝʩʢʦʡ ʠ ʘʥʪʠʙʠʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ɺʳʨʘʞʝʥʥʳʡ ʘʥʪʠʙʠʦʟ, 
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ʢʦʪʦʨʳʡ ʦʪʤʝʯʝʥ ʫ ʰʪʘʤʤʘ T-404/1, ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʘʢʪʠʚʥʳʤ ʚʳʜʝʣʝʥʠʝʤ ʚ 

ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʜʠʬʬʫʥʜʠʨʫʶʱʠʭ ʤʝʪʘʙʦʣʠʪʦʚ, ʧʦʜʘʚʣʷʶʱʠʭ ʨʦʩʪ 

ʚʦʟʙʫʜʠʪʝʣʷ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ [Effect of fungal..., 2013]. ʋ ʚʩʝʭ 

ʘʥʪʘʛʦʥʠʩʪʦʚ ʦʙʥʘʨʫʞʝʥʘ ʚʳʩʦʢʘʷ ʢʦʥʢʫʨʝʥʪʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʟʘ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ. 

ʅʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʴʶ ʧʘʨʘʟʠʪʠʟʤʘ ʥʘ ʢʦʣʦʥʠʷʭ Alternaria sp. ʦʙʣʘʜʘʣʠ ʰʪʘʤʤʳ 

Trichoderma spp. T-338 ʠ T-441/1. 

ʆʙʦʙʱʘʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʩʢʨʠʥʠʥʛʫ ʘʥʪʠʤʠʢʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ 

ʰʪʘʤʤʦʚ-ʘʥʪʘʛʦʥʠʩʪʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʫʣʴʪʫʨ Alternaria sp. ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʰʪʘʤʤʳ Trichoderma spʨ. ʊ-338 ʠ ʊ-404/1 ʦʙʣʘʜʘʶʪ 

ʚʳʨʘʞʝʥʥʳʤʠ ʤʠʢʦʧʘʨʘʟʠʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʠʟʦʣʷʪʦʚ ʬʠʪʦʧʘʪʦʛʝʥʦʚ; ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ 

ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ (T-338, T-441/1, ʊ-404/1, ʊ-503); ʚ ʙʦʣʴʰʝʡ 

ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʚʩʝ ʰʪʘʤʤʳ ʧʨʦʷʚʠʣʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

ʆʜʥʘʢʦ ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʭ ʘʥʪʘʛʦʥʠʩʪʦʚ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʰʪʘʤʤʳ: T-404-1 ʚ ʦʪʥʦʰʝʥʠʠ Alternaria sp. 

ɺ ʩʢʨʠʥʠʥʛʝ ʥʘ ʘʥʪʠʬʫʥʛʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʬʠʣʴʪʨʘʪʦʚ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-ʘʥʪʘʛʦʥʠʩʪʦʚ ʚ ʦʪʥʦʰʝʥʠʠ Alternaria tenuissima ʫʯʘʩʪʚʦʚʘʣʦ 12 

ʰʪʘʤʤʦʚ ʩʝʤʠ ʚʠʜʦʚ ʙʘʢʪʝʨʠʡ ʠ 7 ʰʪʘʤʤʦʚ ʯʝʪʳʨʝʭ ʚʠʜʦʚ ʛʨʠʙʦʚ 

(ɹʫʨʦʚʠʥʩʢʘʷ ʄ. ɺ. ʠ ʜʨ., 2018, 2019ʚ). ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʘʥʪʠʬʫʥʛʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

2-ʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʘʙʦʯʠʭ ʨʘʩʪʚʦʨʦʚ ʧʨʝʧʘʨʘʪʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʬʫʥʛʠʮʠʜʳ ʧʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 

4,0 ʤʣ/ʣ (ʪʘʙʣʠʮʘ 15), ʘ ʛʨʠʙʥʳʝ ï ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 2,0 ʤʣ/ʣ (ʪʘʙʣʠʮʘ 26). 

 

ʊʘʙʣʠʮʘ 26 ï ɸʥʪʠʬʫʥʛʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʛʨʠʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʦʪʥʦʰʝʥʠʠ 

Alternaria tenuissima, 2018-2019 ʛʛ. 
ˉ hʪʘʤʤʘ ɿʦʥʘ ʫʛʥʝʪʝʥʠʷ ʨʦʩʪʘ ʤʠʮʝʣʠʷ, ʤʤ 

Gliocladium roseum F-213 0 

Hansenula anomala Y-2646 0 

Trichoderma harzianum F-114 0 

Trichoderma viride F-218 3,8 

Trichoderma viride F-219 6,5 

Trichoderma viride F-294 7,8 

Trichoderma viride F-838 9,8 
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ʉʨʝʜʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʰʪʘʤʤʦʚ-ʧʨʦʜʫʮʝʥʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʚ ʧʦʜʘʚʣʝʥʠʠ ʮʝʣʝʚʦʛʦ ʤʠʢʦʧʘʪʦʛʝʥʘ ʫʩʪʘʥʦʚʣʝʥʳ B. 

amyloliquefaciens KC-2 B-11141 ʠ B. subtilis var. niger B-118. ɿʦʥʘ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ 

ʤʠʮʝʣʠʷ Alternaria sp. ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ B. amyloliquefaciens KC-2 B-

11141ʩʦʩʪʘʚʣʷʣʘ ʥʝ ʤʝʥʝʝ 5 ʤʤ, ʘ ʧʨʠʤʝʥʝʥʠʝ B. subtilis var. niger B-118 ʧʨʠʚʦʜʠʣʦ 

ʢ ʫʛʥʝʪʝʥʠʶ ʤʠʮʝʣʠʷ ʧʘʪʦʛʝʥʘ ʚ ʨʘʜʠʫʩʝ ʥʝ ʤʝʥʝʝ 6,5 ʤʤ. ʐʪʘʤʤʳ B. subtilis B-

117, B. subtilis BS-1, B. subtilis B-522 ʠ ɸ. acidocaldarius B-5250 ʦʙʣʘʜʘʣʠ ʥʠʟʢʦʡ 

ʘʥʪʠʬʫʥʛʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ (ʟʦʥʘ ʫʛʥʝʪʝʥʠʷ ʨʦʩʪʘ ʤʠʮʝʣʠʷ ʜʣʷ ʧʝʨʚʳʭ ʜʚʫʭ ï 3 

ʤʤ, ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʜʚʫʭ ï 3,5 ʠ 4 ʤʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 6 ʰʪʘʤʤʦʚ ʥʝ ʧʨʦʷʚʠʣʠ 

ʘʢʪʠʚʥʦʩʪʠ [ɹʫʨʦʚʠʥʩʢʘʷ ʄ. ɺ., 2018] (ʪʘʙʣʠʮʘ 27). 

 

ʊʘʙʣʠʮʘ 27 ï ɸʥʪʠʬʫʥʛʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʚ ʦʪʥʦʰʝʥʠʠ Alternaria sp., 2018-2019 ʛʛ. 

ˉ ʰʪʘʤʤʘ 
ʐʠʨʠʥʘ ʟʦʥʳ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʪʝʩʪ-

ʢʫʣʴʪʫʨʳ, ʤʤ 

1 2 

Bacillus subtilis B-115 0 

B. subtilis B-116 0 

B. subtilis B-117 3,0 

B-5225 B. subtilis 3,5 

B. subtilis BS-1 3,0 

B. subtilis var. niger B-118 6,5 

Alicyclobacillus acidocaldarius B-5250 4,0 

B. amyloliquefaciens KC-2 B-11141 5,0 

B. licheniformis B-3039 0 

Pseudomonas aureofaciens BS-1393 0 

P. koreensisB-3481 0 

Streptomyces albidoflavus AC33 0 

 

ʉʨʝʜʠ ʛʨʠʙʥʳʭ ʰʪʘʤʤʦʚ-ʧʨʦʜʫʮʝʥʪʦʚ, ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʩʢʨʠʥʠʥʛʝ ʥʘ 

ʘʥʪʠʤʠʢʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʘʠʙʦʣʴʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʷʚʣʝʥʘ ʫ T. viride F-

838ʠ T. viride F-294 (ʨʠʩʫʥʦʢ 39). 
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ʈʠʩʫʥʦʢ 39 ï ɸʥʪʠʬʫʥʛʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʛʨʠʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, 2018-2019 ʛʛ.: 

1 ï Trichoderma viride F-838; 2 ï ʢʦʥʪʨʦʣʴ; 3 ï Trichoderma viride F-294  

 

ʇʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʰʪʘʤʤʦʚ T. viride F-838, T. viride F-294, T. viride 

(lignorum) F-219 ʦʙʣʘʜʘʣʠ ʩʨʝʜʥʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʚʦʜʠʣʦ ʢ 

ʫʛʥʝʪʝʥʠʶ ʤʠʮʝʣʠʷ ʧʘʪʦʛʝʥʘ ʚ ʨʘʜʠʫʩʝ ʥʝ ʤʝʥʝʝ 9,8, 7,8 ʠ 6,5 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʨʠʩʫʥʦʢ 40). 

 

 

 

ʈʠʩʫʥʦʢ 40 ï ɸʥʪʠʬʫʥʛʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʛʨʠʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, 2018-2019 ʛʛ.: 

1 ï Trichoderma viride (lignorum) F-219; 2 ï ʢʦʥʪʨʦʣʴ; 3 ï Trichoderma viride F-218 

 

ʇʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʝ ʰʪʘʤʤʘ Trichoderma viride F-218 ʦʙʣʘʜʘʣ ʥʠʟʢʦʡ 

ʘʥʪʠʬʫʥʛʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ (ʟʦʥʘ ʫʛʥʝʪʝʥʠʷ ʨʦʩʪʘ ʤʠʮʝʣʠʷ ï 3,8 ʤʤ). ʋ ʰʪʘʤʤʦʚ 

ʛʨʠʙʦʚ Gliocladium roseum F-213, Hansenula anomala Y-2646 ʠ T. harzianum F-114 

ʥʝ ʚʳʷʚʣʝʥʦ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʧʦʜʘʚʣʝʥʠʠ ʘʣʴʪʝʨʥʘʨʠʝʚʦʛʦ ʛʨʠʙʘ. 



125 

 
 

ɼʣʷ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʰʪʘʤʤʳ, 

ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʥʘʠʙʦʣʴʰʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʤʧʣʝʢʩʘ ʚʦʟʙʫʜʠʪʝʣʝʡ, 

ʚʳʟʳʚʘʶʱʠʭ ʥʝʢʨʦʪʠʯʝʩʢʫʶ ʣʠʩʪʦʚʫʶ ʧʷʪʥʠʩʪʦʩʪʴ ï Bacillus subtilis var. niger B-

118, B. amyloliquefaciens KC-2 B-11141, A. acidocaldarius B-5250; Trichoderma viride 

F-838, F-294 ʠ F-219. 

 

3.9 ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʠʩʪʝʤ ʟʘʱʠʪʳ 

 

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʩʫʨʩʦʚ: 

ʪʦʧʣʠʚʘ, ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʫʜʦʙʨʝʥʠʡ ʠ ʧʝʩʪʠʮʠʜʦʚ, ʥʘʫʯʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

[ɽʛʦʨʦʚ ɽ.ɸ. ʠ ʜʨ., 2021ʘ; 2021ʙ]. ɺʠʥʦʛʨʘʜ ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʟʘ ʩʝʟʦʥ ʧʨʠʤʝʥʷʝʪʩʷ 10-14 ʦʙʨʘʙʦʪʦʢ, ʚ ʦʩʥʦʚʥʦʤ 

ʭʠʤʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. 

ʏʨʝʟʤʝʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʩʦʟʜʘʝʪ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤ ʠ 

ʤʦʞʝʪ ʠʤʝʪʴ ʦʪʜʘʣʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʆʮʝʥʢʘ ʥʘʛʨʫʟʢʠ ʧʝʩʪʠʮʠʜʦʚ ʥʘ 

ʘʛʨʦʵʢʦʩʠʩʪʝʤʫ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

[ʇʝʪʨʦʚʘ ʅ.ɻ., 2022]. 

ʆʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʢʠ ʪʦʢʩʠʯʥʦʩʪʠ ʬʫʥʛʠʮʠʜʦʚ ʷʚʣʷʝʪʩʷ ʠʭ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ ʧʨʠ ʧʨʦʥʠʢʥʦʚʝʥʠʠ 

ʯʝʨʝʟ ʢʦʞʥʳʝ ʧʦʢʨʦʚʳ. ʇʦ ʢʦʞʥʦ-ʨʝʟʦʨʙʪʠʚʥʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʬʫʥʛʠʮʠʜʳ ʜʝʣʷʪʩʷ 

ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ: 

ï ʩ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ (ʃɼ50<300 ʤʛ/ʢʛ) 

ï ʩ ʚʳʨʘʞʝʥʥʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ (ʃɼ50 = 300-1000 ʤʛ/ʢʛ) 

ï ʩʦ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ (ʃɼ50>1000 ʤʛ/ʢʛ) (ɿʠʥʯʝʥʢʦ, 2012). 

ʇʦ ʜʘʥʥʳʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʪʘʣʦʛʘ (2018, 2019, 2020, 2021), ʧʨʝʧʘʨʘʪ 

ʂʫʤʫʣʫʩ, ɺɼɻ ʦʪʥʦʩʠʪʩʷ ʢ ʪʨʝʪʴʝʤʫ ʢʣʘʩʩʫ ʦʧʘʩʥʦʩʪʠ, ʥʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ 

ʪʦʢʩʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʦʥ ʦʧʨʝʜʝʣʝʥ ʢʘʢ ʦʧʘʩʥʳʡ ʧʦ ʧʨʠʯʠʥʝ ʚʳʩʦʢʦʡ ʥʦʨʤʳ 
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ʧʨʠʤʝʥʝʥʠʷ ï 8,0 ʢʛ/ʛʘ. ʐʝʩʪʴ ʬʫʥʛʠʮʠʜʦʚ ʚ ʧʨʠʤʝʥʷʝʤʦʡ ʥʦʨʤʝ ʥʘ ʛʝʢʪʘʨ 

ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʳ, ʜʚʘ ʤʘʣʦ ʦʧʘʩʥʳ. ɺ ʩʪʘʥʜʘʨʪʥʦʡ ʩʠʩʪʝʤʝ ʟʘʱʠʪʳ ʚ ʩʨʝʜʥʝʤ 

ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʪʦʢʩʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʦʜʥʫ ʦʙʨʘʙʦʪʢʫ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 726,6 

ʃɼ50/ʛʘ. ʊʦʛʜʘ ʢʘʢ ʚ ʦʧʳʪʥʦʤ ʚʘʨʠʘʥʪʝ 1 (ʭʠʤʠʯʝʩʢʘʷ ʟʘʱʠʪʘ) ʤʘʣʦ ʦʧʘʩʥʳ ʜʣʷ 

ʪʝʧʣʦʢʨʦʚʥʳʭ ʯʝʪʳʨʝ ʬʫʥʛʠʮʠʜʘ, ʧʷʪʴ ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʳ. ʊʦʢʩʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʥʘ 

ʦʜʥʫ ʦʙʨʘʙʦʪʢʫ ʦʪʤʝʯʝʥʘ ʥʘ ʫʨʦʚʥʝ 554,9 ʃɼ50/ʛʘ. ɺ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʟʘʱʠʪʝ 

ʧʨʠʤʝʥʷʣʦʩʴ ʚʦʩʝʤʴ ʬʫʥʛʠʮʠʜʦʚ, ʧʷʪʴ ʠʟ ʜʝʩʷʪʠ ʦʙʨʘʙʦʪʦʢ ʟʘ ʩʝʟʦʥ ï 

ʙʠʦʧʨʝʧʘʨʘʪʳ, ʷʚʣʷʶʱʠʝʩʷ ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤʠ ʜʣʷ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ. ɺ 

ʦʧʳʪʥʦʤ ʚʘʨʠʘʥʪʝ 2 ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʩʘʤʘʷ ʥʠʟʢʘʷ ʪʦʢʩʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʦʜʥʫ 

ʦʙʨʘʙʦʪʢʫ ï 130,0 ʃɼ50/ʛʘ (ʪʘʙʣʠʮʘ 28). 

 

ʊʘʙʣʠʮʘ 28 ï ʊʦʢʩʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩʠʩʪʝʤ ʟʘʱʠʪʳ 

ʉʭʝʤʘ ʟʘʱʠʪʳ 

ʊʦʨʛʦʚʦʝ ʥʘʟʚʘʥʠʝ 

ʧʨʝʧʘʨʘʪʘ 

ʅʦʨʤʘ 

ʧʨʠʤʝʥʝʥʠʷ, 

ʣ/ʛʘ, ʢʛ/ʛʘ 

ʊʦʢʩʠʯʝʩʢʘʷ 

ʥʘʛʨʫʟʢʘ 

(ʊʅ), ʃɼ50/ʛʘ 

ʍʘʨʘʢʪʝʨʠʩ-

ʪʠʢʘ 

1 2 3 4 5 

ʍʠʤʠʯʝʩʢʘʷ 

ʟʘʱʠʪʘ/ʩʪʘʥʜʘʨʪ 

ʊʘʣʝʥʜʦ, ʂʕ 0,4 16,5 ʤ-ʦ* 

ɼʠʥʘʣʠ, ɼʂ 0,6 28,4 ʤ-ʦ* 

ʂʘʥʪʫʩ, ɺɼɻ 1,0 100,0 ʫ-ʦ**  

ʊʘʥʦʩ, ɺɼɻ 0,4 124,2 ʫ-ʦ**  

ʉʚʠʪʯ, ɺɼɻ 1,0 237,5 ʫ-ʦ**  

ʂʘʙʨʠʦ ʊʦʧ, ɺɼɻ 2,0 240,0 ʫ-ʦ**  

ʈʘʧʠʜ ɻʦʣʜ, ʉʇ 1,5 317,0 ʫ-ʦ**  

ʇʦʣʠʨʘʤ, ɺɼɻ 2,5 350,0 ʫ-ʦ**  

ʂʫʤʫʣʫʩ, ɺɼɻ 8,0 3200,0 ʦ***  

ʊʅ ʚ ʩʨʝʜʥʝʤ ʥʘ 1 ʦʙʨʘʙʦʪʢʫ 726,6  

ʍʠʤʠʯʝʩʢʘʷ 

ʟʘʱʠʪʘ/ʚʘʨʠʘʥʪ 1 

ɼʠʥʘʣʠ, ɼʂ 0,6 28,4 ʤ-ʦ* 

ʂʚʘʜʨʠʩ, ʉʂ 0,8 40,0 ʤ-ʦ* 

ʂʦʣʦʩʘʣʴ, ʂʕ 0,4 58,8 ʤ-ʦ**  

ʉʢʦʨ, ʂʕ 0,4 68,8 ʤ-ʦ* 

ʃʫʥʘ ʊʨʘʥʢʚʠʣʠʪʠ, 

ʂʉ 

1,0 152,9 ʫ-ʦ**  



127 

 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 28 

1 2 3 4 5 

ʍʠʤʠʯʝʩʢʘʷ 

ʟʘʱʠʪʘ/ʚʘʨʠʘʥʪ 1 

ʈʘʧʠʜ ɻʦʣʜ, ʉʇ 1,5 317,0 ʫ-ʦ**  

ʂʘʙʨʠʦ ʊʦʧ, ɺɼɻ 2,0 240,0 ʫ-ʦ**  

ʉʚʠʪʯ, ɺɼɻ 1,0 237,5 ʫ-ʦ**  

ʇʦʣʠʨʘʤ, ɺɼɻ 2,5 350,0 ʫ-ʦ**  

ʂʫʤʫʣʫʩ, ɺɼɻ 8,0 3200,0 ʦ***  

ʊʅ ʚ ʩʨʝʜʥʝʤ ʥʘ 1 

ʦʙʨʘʙʦʪʢʫ 

554,9   

ɹʠʦʣʦʛʠʟʠʨʦʚʘʥʥʘʷ 

ʟʘʱʠʪʘ/ʚʘʨʠʘʥʪ2 

ɹʉʢʘ, ɾ 0 0 ʤ-ʦ* 

ɹʌʊʀʄ, ɾ 0 0 ʤ-ʦ* 

ɼʠʥʘʣʠ, ɼʂ 0,6 28,4 ʤ-ʦ* 

ʂʦʣʦʩʘʣʴ, ʂʕ 0,4 58,8 ʤ-ʦ**  

ʉʢʦʨ, ʂʕ 0,4 68,8 ʤ-ʦ* 

ʂʘʙʨʠʦ ʊʦʧ, ɺɼɻ 2,0 240,0 ʫ-ʦ**  

ʉʚʠʪʯ, ɺɼɻ 1,0 237,5 ʫ-ʦ**  

ʈʘʧʠʜ ɻʦʣʜ, ʉʇ 1,5 317,0 ʫ-ʦ**  

ʇʦʣʠʨʘʤ, ɺɼɻ 2,5 350,0 ʫ-ʦ**  

ʊʅ ʚ ʩʨʝʜʥʝʤ ʥʘ 1 ʦʙʨʘʙʦʪʢʫ 130,0 

ʇʨʠʤʝʯʘʥʠʝ: ʤ-ʦ* ï ʤʘʣʦʦʧʘʩʥʳʝ; ʫ-ʦ**  ï ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʳʝ; ʦ***  ï ʦʧʘʩʥʳʝ 

 

ʄʝʜʦʥʦʩʥʳʝ ʧʯʸʣʳ ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʳʤ ʟʚʝʥʦʤ ʚ ʨʘʟʚʠʪʠʠ ʠ ʧʦʜʜʝʨʞʘʥʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʕʪʠ ʥʘʩʝʢʦʤʳʝ ʦʧʳʣʷʶʪ ʙʦʣʝʝ 75 % 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʙʦʣʝʝ 90% ʜʠʢʠʭ ʚʠʜʦʚ ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʢʩʠʯʥʳʭ ʜʣʷ ʧʯʸʣ ʧʝʩʪʠʮʠʜʦʚ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʠʭ 

ʧʦʧʫʣʷʮʠʶ, ʯʪʦ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʦʪʝʨʶ ʫʨʦʞʘʡʥʦʩʪʠ ʤʥʦʛʠʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [ʐʘʬʠʢʦʚʘ ʂ.ʌ., 2020]. ʆʪʨʘʚʣʝʥʠʝ ʧʝʩʪʠʮʠʜʘʤʠ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʥʝ ʪʦʣʴʢʦ ʩʙʦʨʱʠʮ, ʥʦ ʠ ʫʣʴʝʚʳʭ ʧʯʝʣ, ʠʭ ʧʦʧʫʣʷʮʠʷ 

ʤʦʞʝʪ ʨʝʟʢʦ ʩʦʢʨʘʪʠʪʴʩʷ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʧʯʝʣ-ʢʦʨʤʠʣʠʮ, ʤʘʪʢʠ ʠ ʥʝʜʘʚʥʦ 

ʧʦʷʚʠʚʰʠʭʩʷ ʧʯʝʣ. ʄʘʪʢʘ ʧʝʨʝʩʪʘʝʪ ʦʪʢʣʘʜʳʚʘʪʴ ʷʡʮʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʨʳʚʫ ʚ 

ʮʠʢʣʝ ʚʳʚʝʜʝʥʠʷ ʧʦʪʦʤʩʪʚʘ. ʄʥʦʛʠʝ ʢʦʣʦʥʠʠ ʧʯʸʣ, ʢʦʪʦʨʳʝ ʥʝ ʫʥʠʯʪʦʞʘʶʪʩʷ 

ʩʨʘʟʫ, ʤʦʛʫʪ ʙʳʪʴ ʦʩʣʘʙʣʝʥʳ ʜʦ ʪʘʢʦʡ ʩʪʝʧʝʥʠ, ʯʪʦ ʩʪʘʥʦʚʷʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳ ʢʘʢ 
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ʦʧʳʣʠʪʝʣʠ ʠʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʤʝʜʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʢʘʢ 

ʧʯʝʣʦʚʦʜʦʚ, ʪʘʢ ʠ ʜʣʷ ʘʛʨʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [ʇʝʪʨʦʚʘ ʅ.ɻ., 2022]. 

ʇʦ ʪʦʢʩʠʯʥʦʩʪʠ ʜʣʷ ʧʯʸʣ ʚʩʝ ʧʝʩʪʠʮʠʜʳ ʜʝʣʷʪʩʷ ʥʘ ʯʝʪʳʨʝ ʢʣʘʩʩʘ. 

ʌʫʥʛʠʮʠʜʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʡ ʜʣʷ ʧʯʸʣ ʛʨʫʧʧʦʡ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 

[ʅʘʟʘʨʦʚʘ ʅ.ʇ., 2009]. ʈʘʩʯʸʪʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʧʘʩʥʦʩʪʠ ʬʫʥʛʠʮʠʜʦʚ ʚ ʥʘʰʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʦʛʣʘʩʫʶʪʩʷ ʩʦ ʩʚʝʜʝʥʠʷʤʠ ʠʟ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʪʘʣʦʛʘ 

ʧʝʩʪʠʮʠʜʦʚ ʠ ʘʛʨʦʭʠʤʠʢʘʪʦʚ [2018, 2019, 2020, 2021], ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʚʩʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʬʫʥʛʠʮʠʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʪʨʝʪʴʝʤʫ ʢʣʘʩʩʫ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʧʯʸʣ 

(ʤʘʣʦʦʧʘʩʥʳʝ). ɺ ʩʨʝʜʥʝʤ ʥʘ ʦʜʥʫ ʦʙʨʘʙʦʪʢʫ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʧʯʸʣ ʚ ʩʪʘʥʜʘʨʪʥʦʡ ʟʘʱʠʪʝ, ʤʠʥʠʤʘʣʴʥʳʡ ï ʚ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ 

(ʪʘʙʣʠʮʘ 29). 

 

ʊʘʙʣʠʮʘ 29 ï ʂʦʵʬʬʠʮʠʝʥʪ ʦʧʘʩʥʦʩʪʠ ʬʫʥʛʠʮʠʜʦʚ ʜʣʷ ʤʝʜʦʥʦʩʥʳʭ ʧʯʸʣ 

ʉʭʝʤʘ ʟʘʱʠʪʳ ʊʦʨʛʦʚʦʝ ʥʘʟʚʘʥʠʝ 

ʧʨʝʧʘʨʘʪʘ 

ʅʦʨʤʘ ʧʨʠʤʝʥʝʥʠʷ, 

ʣ/ʛʘ, ʢʛ/ʛʘ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʧʯʸʣ, ʂʦʧ 

1 2 3 4 

ʍʠʤʠʯʝʩʢʘʷ 

ʟʘʱʠʪʘ/ʩʪʘʥʜʘʨʪ 

ɼʠʥʘʣʠ, ɼʂ 0,6 0,38 

ʊʘʣʝʥʜʦ, ʂʕ 0,4 0,64 

ʊʘʥʦʩ, ɺɼɻ 0,4 2,76 

ʂʘʥʪʫʩ, ɺɼɻ 1,0 3,01 

ʂʘʙʨʠʦ ʊʦʧ, ɺɼɻ 2,0 4,66 

ʉʚʠʪʯ, ɺɼɻ 1,0 5,83 

ʈʘʧʠʜ ɻʦʣʜ, ʉʇ 1,5 10,14 

ʇʦʣʠʨʘʤ, ɺɼɻ 2,5 21,88 

ʂʫʤʫʣʫʩ, ɺɼɻ 8,0 64,00 

ʂʦʧ ʚ ʩʨʝʜʥʝʤ ʥʘ 1 ʦʙʨʘʙʦʪʢʫ 16,78 

ʍʠʤʠʯʝʩʢʘʷ 

ʟʘʱʠʪʘ/ʚʘʨʠʘʥʪ 1 

ʉʢʦʨ, ʂʕ 0,4 0,06 

ɼʠʥʘʣʠ, ɼʂ 0,6 0,38 

ʐʨʠʣʘʥʢ, ʂʄʕ 0,4 0,34 

ʂʦʣʦʩʘʣʴ, ʂʕ 0,4 1,20 

ʂʘʙʨʠʦ ʊʦʧ, ɺɼɻ 2,0 4,66 

ʃʫʥʘ ʊʨʘʥʢʚʠʣʠʪʠ, ʂʉ 1,0 4,97 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 29 

1 2 3 4 

ʍʠʤʠʯʝʩʢʘʷ 

ʟʘʱʠʪʘ/ʚʘʨʠʘʥʪ 1 

ʉʚʠʪʯ, ɺɼɻ 1,0 5,83 

ʂʚʘʜʨʠʩ, ʉʂ 0,8 8,00 

ʈʘʧʠʜ ɻʦʣʜ, ʉʇ 1,5 10,14 

ʇʦʣʠʨʘʤ, ɺɼɻ 2,5 21,88 

ʂʦʧ ʚ ʩʨʝʜʥʝʤ ʥʘ 1 ʦʙʨʘʙʦʪʢʫ 14,64 

ɹʠʦʣʦʛʠʟʠʨʦʚʘʥʥʘʷ 

ʟʘʱʠʪʘ/ʚʘʨʠʘʥʪ 2 

ɹʉʢʘ, ɾ 2,5 0,00 

ɹʌʊʀʄ, ɾ 3,0 0,00 

ʉʢʦʨ, ʂʕ 0,4 0,06 

ɼʠʥʘʣʠ, ɼʂ 0,6 0,38 

ʂʦʣʦʩʘʣʴ, ʂʕ 0,4 1,20 

ʂʘʙʨʠʦ ʊʦʧ, ɺɼɻ 2,0 4,66 

ʉʚʠʪʯ, ɺɼɻ 1,0 5,83 

ʈʘʧʠʜ ɻʦʣʜ, ʉʇ 1,5 10,14 

ʇʦʣʠʨʘʤ, ɺɼɻ 2,5 21,88 

ʂʦʧ ʚ ʩʨʝʜʥʝʤ ʥʘ 1 ʦʙʨʘʙʦʪʢʫ 4,42 

 

ɼʘʥʥʳʝ ʧʦ ʦʮʝʥʢʝ ʦʧʘʩʥʦʩʪʠ ʠʟʫʯʝʥʥʳʭ ʬʫʥʛʠʮʠʜʦʚ ʜʣʷ ʧʦʯʚʳ ʧʦ 

ʧʦʢʘʟʘʪʝʣʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 30. ɹʠʦʣʦʛʠʟʠʨʦʚʘʥʥʘʷ 

ʩʠʩʪʝʤʘ ʟʘʱʠʪʳ ʦʙʣʘʜʘʣʘ ʥʘʠʤʝʥʴʰʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʧʦʯʚʫ. ɺ 

ʩʪʘʥʜʘʨʪʥʦʡ ʠ ʚʘʨʠʘʥʪʝ 1 ʭʠʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʘʭ ʟʘʱʠʪʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʬʫʥʛʠʮʠʜ 

ʥʘ ʦʩʥʦʚʝ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ï ʂʫʤʫʣʫʩ, ɺɼɻ, ʢʦʪʦʨʳʡ ʥʝ 

ʨʘʟʣʘʛʘʝʪʩʷ ʚ ʧʦʯʚʝ. 

 

ʊʘʙʣʠʮʘ 30 ï ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʧʝʩʪʠʮʠʜʦʚ 

ʉʭʝʤʘ ʟʘʱʠʪʳ ʊʦʨʛʦʚʦʝ ʥʘʟʚʘʥʠʝ 

ʧʨʝʧʘʨʘʪʘ 

ʅʦʨʤʘ 

ʧʨʠʤʝʥʝʥʠʷ, 

ʣ/ʛʘ, ʢʛ/ʛʘ 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ 

ʥʘʛʨʫʟʢʘ, ʫ.ʝ. 

1 2 3 4 

ʍʠʤʠʯʝʩʢʘʷ ʟʘʱʠʪʘ/ʩʪʘʥʜʘʨʪ ʊʘʣʝʥʜʦ, ʂʕ 0,4 52,83 

ʊʘʥʦʩ, ɺɼɻ 0,4 68,00 

ʈʘʧʠʜ ɻʦʣʜ, ʉʇ 1,5 254,50 

ʂʘʙʨʠʦ ʊʦʧ, ɺɼɻ 2,0 316,00 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 30 

1 2 3 4 

ʍʠʤʠʯʝʩʢʘʷ 

ʟʘʱʠʪʘ/ʩʪʘʥʜʘʨʪ 

ɼʠʥʘʣʠ, ɼʂ 0,6 337,53 

ʇʦʣʠʨʘʤ, ɺɼɻ 2,5 350,00 

ʂʘʥʪʫʩ, ɺɼɻ 1,0 2970,00 

ʂʫʤʫʣʫʩ, ɺɼɻ 8,0 ʥʝ ʨʘʟʣʘʛʘʝʪʩʷ 

ʕʅ ʚ ʩʨʝʜʥʝʤ ʥʘ 1 ʦʙʨʘʙʦʪʢʫ 688,49 

ʈʘʧʠʜ ɻʦʣʜ, ʉʇ 1,5 254,50 

ʂʘʙʨʠʦ ʊʦʧ, ɺɼɻ 2,0 316,00 

ɼʠʥʘʣʠ, ɼʂ 0,6 337,53 

ʇʦʣʠʨʘʤ, ɺɼɻ 2,5 350,00 

ʂʦʣʦʩʘʣʴ, ʂʕ 0,4 352,94 

ʉʢʦʨ, ʂʕ 0,4 901,58 

ʂʚʘʜʨʠʩ, ʉʂ 0,8 1032,00 

ʃʫʥʘ ʊʨʘʥʢʚʠʣʠʪʠ, ʂʉ 1,0 1469,13 

ʉʚʠʪʯ, ɺɼɻ 1,0 1505,00 

ʂʫʤʫʣʫʩ, ɺɼɻ 8,0 ʥʝ ʨʘʟʣʘʛʘʝʪʩʷ 

ʕʅ ʚ ʩʨʝʜʥʝʤ ʥʘ 1 ʦʙʨʘʙʦʪʢʫ 939,8 

ɹʠʦʣʦʛʠʟʠʨʦʚʘʥʥʘʷ 

ʟʘʱʠʪʘ/ʚʘʨʠʘʥʪ 2 

ɹʉʢʘ, ɾ 2,5 0,00 

ɹʌʊʀʄ, ɾ 3,0 0,00 

ʈʘʧʠʜ ɻʦʣʜ, ʉʇ 1,5 254,50 

ʂʘʙʨʠʦ ʊʦʧ, ɺɼɻ 2,0 316,00 

ɼʠʥʘʣʠ, ɼʂ 0,6 337,53 

ʇʦʣʠʨʘʤ, ɺɼɻ 2,5 350,00 

ʂʦʣʦʩʘʣʴ, ʂʕ 0,4 352,94 

ʉʢʦʨ, ʂʕ 0,4 901,58 

ʉʚʠʪʯ, ɺɼɻ 1,0 1505,00 

ʕʅ ʚ ʩʨʝʜʥʝʤ ʥʘ 1 ʦʙʨʘʙʦʪʢʫ 401,8 

 

ʇʦ ʚʩʝʤ ʵʢʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʷʚʣʷʝʪʩʷ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʘ ̫ʩʠʩʪʝʤʘ ʟʘʱʠʪʳ (ʪʘʙʣʠʮʘ 31). 
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ʊʘʙʣʠʮʘ 31 ï ʉʫʤʤʘʨʥʳʝ ʵʢʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ 

ʟʘʱʠʪʳ (ʥʘ 10 ʦʙʨʘʙʦʪʦʢ) 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ ʊʦʢʩʠʯʝʩʢʘʷ 

 ʥʘʛʨʫʟʢʘ, 

ʃɼ50/ʛʘ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʦʧʘʩʥʦʩʪʠ ʜʣʷ 

ʧʯʸʣ 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ 

ʥʘʛʨʫʟʢʘ, ʫ.ʝ. 

ʍʠʤʠʯʝʩʢʘʷ ʟʘʱʠʪʘ / 

ʩʪʘʥʜʘʨʪ 

7993,1 184,62 7573,36 

ʍʠʤʠʯʝʩʢʘʷ ʟʘʱʠʪʘ / 

ʚʘʨʠʘʥʪ 1 

5549,1 146,43 9398,39 

ɹʠʦʣʦʛʠʟʠʨʦʚʘʥʥʘʷ ʟʘʱʠʪʘ 

/ ʚʘʨʠʘʥʪ 2 

1300,5 44,15 4017,55 

 

3.10 ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

3.10.1 ʆʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʬʫʥʛʠʮʠʜʦʚ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʙʦʨʴʙʝ ʩ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ 

ʧʷʪʥʠʩʪʦʩʪʴʶ ʚʠʥʦʛʨʘʜʘ 

 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʧʦʣʝʚʦʡ ʵʢʩʧʝʨʠʤʝʥʪ ʜʣʷ ʦʮʝʥʢʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʛʠʮʠʜʦʚ ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʨʘʥʝʝ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ in vitro ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʝ ʧʨʦʪʠʚ A. alternata. ʆʧʳʪ ʧʨʦʚʝʜʝʥ ʥʘ 

ʪʝʭʥʠʯʝʩʢʦʤ ʙʝʣʦʤ ʩʦʨʪʝ ɹʠʘʥʢʘ (ʦʪʜ. ˉ 3 ʂʫʙʘʥʴ ʆʆʆ ʘʛʨʦʬʠʨʤʘ çʖʞʥʘʷè). 

ɺʳʩʦʢʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ 

ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʤʝʩʝʡ 125 ʛ/ʣ ʬʣʫʦʧʠʨʘʤʘ + 

375 ʛ/ʣ ʧʠʨʠʤʝʪʘʥʠʣʘ (ʃʫʥʘ ʊʨʘʥʢʚʠʣʠʪʠ, ʂʉ) ʠ 250 ʛ/ʢʛ ʬʣʫʜʠʦʢʩʦʥʠʣʘ + 375 ʛ/ʢʛ 

ʮʠʧʨʦʜʠʥʠʣʘ (ʉʚʠʪʯ, ɺɼɻ) ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ɼʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʘʷ 
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ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʦʚ ʠʟ ʛʨʫʧʧʳ ʪʨʠʘʟʦʣʦʚ 

ï 250 ʛ/ʣ ʜʠʬʝʥʦʢʦʥʘʟʦʣʘ (ʉʢʦʨ, ʂʕ) ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʐʨʠʣʘʥʢ, 

ʂʄʕ (400 ʛ/ʣ ʤʘʩʣʦ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ+150 ʛ/ʣ ʜʠʬʝʥʦʢʦʥʘʟʦʣʘ). ʀʟ ʭʠʤʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ ʥʘʠʤʝʥʴʰʠʡ ʢʦʥʪʨʦʣʴ ʙʦʣʝʟʥʠ (76,2 %) ʦʪʤʝʯʝʥ ʩʤʝʩʴʶ 60 ʛ/ʣ 

ʜʠʬʝʥʦʢʦʥʘʟʦʣʘ+ 30 ʛ/ʣ ʮʠʬʣʫʬʝʥʘʤʠʜʘ (ɼʠʥʘʣʠ, ɼʂ). ʇʨʦʚʝʜʝʥʥʳʝ ʧʦʣʝʚʳʝ 

ʦʧʳʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʣʘʙʦʨʘʪʦʨʥʳʡ ʩʢʨʠʥʠʥʛ. 

ʀʟ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʅʘʠʙʦʣʴʰʝʝ ʩʥʠʞʝʥʠʝ ʨʘʟʚʠʪʠʷ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʝʟʥʠ ʦʪʤʝʯʘʣʠ ʚ ʚʘʨʠʘʥʪʝ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʦʤ ʥʘ ʦʩʥʦʚʝ 

ʰʪʘʤʤʘ Bacillus subtilis var. niger B-118ɸ (95,8 %); ʵʬʬʝʢʪʠʚʥʳʤʠ ʪʘʢʞʝ ʦʢʘʟʘʣʠʩʴ 

ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ Bacillus amyloliquefaciens ʂʉ-2 ɺ-11141 (95,2 %) ʠ 

Alicyclobacillus acidocaldarius B-5250. ʉʨʝʜʠ ʛʨʠʙʥʳʭ ʬʫʥʛʠʮʠʜʦʚ ʥʘʠʙʦʣʴʰʫʶ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʢʘʟʘʣ ʧʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʝ ʰʪʘʤʤʘ Trichoderma 

viride F-838. ɼʦʩʪʘʪʦʯʥʳʡ ʢʦʥʪʨʦʣʴ ʙʦʣʝʟʥʠ ʦʙʝʩʧʝʯʠʣʠ ʠ ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ 

ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʞʠʜʢʦʩʪʝʡ ʜʨʫʛʠʭ ʪʨʠʭʦʜʝʨʤʦʚʳʭ ʰʪʘʤʤʦʚ (ʪʠʪʨ ʥʝ ʤʝʥʝʝ 1ʭ109 

ʂʆɽ/ʤʣ) (ʨʠʩʫʥʦʢ 41). 

 

 

ʈʠʩʫʥʦʢ 41 ï ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʦʛʦ ʩʢʨʠʥʠʥʛʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʬʫʥʛʠʮʠʜʦʚ ʥʘ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʙʦʨʴʙʝ ʩ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʴʶ 

ʚʠʥʦʛʨʘʜʘ, ʩʦʨʪ ɹʠʘʥʢʘ, ʆʆʆ ʘʛʨʦʬʠʨʤʘ ʖʞʥʘʷ 
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ʍʠʤʠʯʝʩʢʘʷ ʩʭʝʤʘ ʟʘʱʠʪ rʦʪ ʙʦʣʝʟʥʝʡ (ʦʧʳʪʥʳʡ ʚʘʨʠʘʥʪ 1), ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʩʪʘʥʜʘʨʪʘ, ʚʢʣʶʯʘʝʪ ʧʨʝʧʘʨʘʪʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʚʝʱʝʩʪʚʘ ʢʦʪʦʨʳʭ ʦʙʣʘʜʘʶʪ ʚ ʪʦʤ 

ʯʠʩʣʝ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʦʪʠʚ ʤʠʢʦʧʘʪʦʛʝʥʦʚ ï ʚʦʟʙʫʜʠʪʝʣʝʡ ʥʝʢʨʦʪʠʯʝʩʢʦʡ 

ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ. 

ɺ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʫʶ ʩʭʝʤʫ ʟʘʱʠʪʳ ʚ ʭʠʤʠʯʝʩʢʠʡ ʙʣʦʢ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 

ʭʠʤʠʯʝʩʢʠʝ ʬʫʥʛʠʮʠʜʳ, ʫ ʢʦʪʦʨʳʭ ʚ ʩʧʝʢʪʨʝ ʮʝʣʝʚʳʭ ʧʘʪʦʛʝʥʦʚ ʥʘʭʦʜʠʣʠʩʴ ʚ ʪʦʤ 

ʯʠʩʣʝ ʚʦʟʙʫʜʠʪʝʣʠ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʧʷʪʥʠʩʪʦʩʪʠ. ɺ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʙʣʦʢ ʚʭʦʜʠʣʠ 

ʙʠʦʧʨʝʧʘʨʘʪʳ, ʧʨʦʜʫʮʝʥʪʳ ʢʦʪʦʨʳʭ ʥʘ ʵʪʘʧʝ ʩʢʨʠʥʠʥʛʘ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ 

ʧʨʦʪʠʚʦʘʣʴʪʝʨʥʘʨʠʦʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. ɼʣʷ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʩʭʝʤʳ ʟʘʱʠʪʳ 

ʚʠʥʦʛʨʘʜʘ ʦʪ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʧʨʝʧʘʨʘʪʳ:  

ï ʭʠʤʠʯʝʩʢʦʛʦ ʛʝʥʝʟʘ ï ʃʫʥʘ ʊʨʘʥʢʚʠʣʠʪʠ, ʂʉ (125 ʛ/ʣ ʬʣʫʦʧʠʨʘʤʘ + 375 ʛ/ʣ 

ʧʠʨʠʤʝʪʘʥʠʣʘ), ʉʚʠʪʯ, ɺɼɻ (250 ʛ/ʢʛ ʬʣʫʜʠʦʢʩʦʥʠʣʘ + 375 ʢ/ʢʛ ʮʠʧʨʦʜʠʥʠʣʘ), 

ʉʢʦʨ, ʂʕ (250 ʛ/ʣ ʜʠʬʝʥʦʢʦʥʘʟʦʣʘ); ɼʠʥʘʣʠ, ɼʂ (60 ʛ/ʣ ʜʠʬʝʥʦʢʦʥʘʟʦʣʘ + 30 ʛ/ʣ 

ʮʠʬʣʫʬʝʥʘʤʠʜʘ). 

ï ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʛʝʥʝʟʘ ï ʙʠʦʬʫʥʛʠʮʠʜʳ ʥʘ ʦʩʥʦʚʝ ʰʪʘʤʤʦʚ-ʧʨʦʜʫʮʝʥʪʦʚ: 

Trichoderma viride F-838, Trichoderma viride F-219, Bacillus subtilis var. niger B-

118ɸ, Bacillus amyloliquefaciens ʂʉ-2 ɺ-11141 (95,2 %) ʠ Alicyclobacillus 

acidocaldarius B-5250. 

ɹʠʦʣʦʛʠʟʠʨʦʚʘʥʥʫʶ ʩʭʝʤʫ, ʚʢʣʶʯʘʶʱʫʶ ʟʘʱʠʪʫ ʦʪ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ 

ʧʷʪʥʠʩʪʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʣʠ ʪʘʢ, ʯʪʦʙʳ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʷ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʢʦʥʪʨʦʣʴ ʙʦʣʝʟʥʠ 

[ʇʘʪ. ˉ 2472337 ʉ2 ʈʦʩ. ʌʝʜʝʨʘʮʠʷ; ʖʨʯʝʥʢʦ ɽ.ɻ. ʠ ʜʨ., 2022]. ʆʥʘ ʩʦʜʝʨʞʠʪ 

ʭʠʤʠʯʝʩʢʠʝ ʬʫʥʛʠʮʠʜʳ, ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʠʷ. ʅʘʧʨʠʤʝʨ, 

ʬʣʫʦʧʠʨʘʤ (ʃʫʥʘ ʊʨʘʥʢʚʠʣʠʪʠ) ʦʪʥʦʩʠʪʩʷ ʢ ʥʦʚʦʤʫ ʭʠʤʠʯʝʩʢʦʤʫ ʢʣʘʩʩʫ ʧʠʨʠʜʠʣ-

ʵʪʠʣ-ʙʝʥʟʘʤʠʜʦʚ. ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʵʪʦʛʦ ʚʝʱʝʩʪʚʘ ʦʙʫʩʣʦʚʣʝʥ ʧʨʦʮʝʩʩʘʤʠ 

ʙʣʦʢʠʨʦʚʢʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ ʜʳʭʘʥʠʷ ʢʣʝʪʦʢ ʧʘʪʦʛʝʥʦʚ (SDHI-ʠʥʛʠʙʠʪʦʨ). 

ʇʠʨʠʤʝʪʘʥʠʣ (ʃʫʥʘ ʊʨʘʥʢʚʠʣʠʪʠ) ʠʟ ʭʠʤʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʘʥʠʣʠʥʧʠʨʠʤʠʜʠʥʦʚ 

(ɸʈ-ʬʫʥʛʠʮʠʜʳ) ʠʥʛʠʙʠʨʫʝʪ ʩʠʥʪʝʟ ʤʝʪʠʦʥʠʥʘ ʚ ʛʨʠʙʘʭ. ʌʫʥʛʠʮʠʜʳ ʠʟ ʛʨʫʧʧʳ 
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ʪʨʠʘʟʦʣʦʚ, ʠʥʛʠʙʠʨʫʶʪ ʙʠʦʩʠʥʪʝʟ ʵʨʛʦʩʪʝʨʦʣʘ (DMI-ʬʫʥʛʠʮʠʜʳ), ʧʦʜʘʚʣʷʶʪ 

ʩʠʥʪʝʟ ʛʨʠʙʥʳʭ ʩʪʝʨʠʥʦʚ. 

ɺ ʦʩʥʦʚʫ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʩʭʝʤʳ ʣʝʛ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʨʘʥʝʝ ʧʨʠʥʮʠʧ 

ʙʠʦʣʦʛʠʟʘʮʠʠ ʟʘʱʠʪʳ ʚʠʥʦʛʨʘʜʘ ʦʪ ʙʦʣʝʟʥʝʡ [ʇʘʪ. ˉ 2472337 ʉ2 ʈʦʩ. ʌʝʜʝʨʘʮʠʷ; 

ʖʨʯʝʥʢʦ ɽ.ɻ. ʠ ʜʨ., 2022; ʊʝʭʥʦʣʦʛʠʷ ʧʦʚʳʰʝʥʠʷ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʚʠʥʦʛʨʘʜʘé, 2022], ʢʦʪʦʨʳʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʯʝʨʝʜʦʚʘʥʠʝ ʙʣʦʢʦʚ ʦʙʨʘʙʦʪʦʢ ï 

ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ: 1-ʳʡ ʙʣʦʢ ʦʙʨʘʙʦʪʦʢ ʭʠʤʠʯʝʩʢʠʤʠ ʬʫʥʛʠʮʠʜʘʤʠ 

ʧʨʦʚʦʜʷʪ ʚ ʧʝʨʠʦʜ ʦʪ ʨʘʩʧʫʩʢʘʥʠʷ ʧʦʯʝʢ ʜʦ ʥʘʯʘʣʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʷʛʦʜ, 2-ʦʡ ʙʣʦʢ 

ʦʙʨʘʙʦʪʦʢ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʬʫʥʛʠʮʠʜʘʤʠ ï ʚ ʧʝʨʠʦʜ ʦʪ ʥʘʯʘʣʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʷʛʦʜ 

ʜʦ ʫʙʦʨʢʠ ʚʠʥʦʛʨʘʜʘ (ʨʠʩʫʥʦʢ 42). 

 

 

ʈʠʩʫʥʦʢ 42 ï ʉʭʝʤʳ ʟʘʱʠʪʳ ʚʠʥʦʛʨʘʜʘ ʦʪ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ 

ʧʷʪʥʠʩʪʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ 

 

ɹʠʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ (ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʠ 

ʭʠʤʠʯʝʩʢʦʡ) ʩʭʝʤ ʟʘʱʠʪʳ ʦʧʨʝʜʝʣʷʣʠ ʚ 2019-2021 ʛʛ., ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʠʣʠ 

ʵʬʬʝʢʪʠʚʥʳʝ ʧʨʦʪʠʚ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʬʫʥʛʠʮʠʜʳ ʠ 

ʩʨʘʚʥʠʚʘʣʠ ʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʭʝʤ rʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʙʝʟ ʫʯʝʪʘ ʥʦʚʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ (ʧʦ ʚʣʠʷʥʠʶ ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʣʠʩʪʴʝʚ) (ʨʠʩʫʥʦʢ 43, ʪʘʙʣʠʮʘ 

32). 
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ʈʠʩʫʥʦʢ 43 ï ɼʠʥʘʤʠʢʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ 

ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ (R, %) ʧʨʠ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ, ʩʦʨʪ ɹʠʘʥʢʘ, 2019-

2021 ʛʛ., ʚʘʨʠʘʥʪ 1 ï ʭʠʤʠʯʝʩʢʘʷ ʟʘʱʠʪʘ, 

ʚʘʨʠʘʥʪ 2 ï ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʘʷ ʟʘʱʠʪʘ. 
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ʊʘʙʣʠʮʘ 32 ï ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ ʟʘʱʠʪʳ ʧʨʦʪʠʚ 

ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ, ʩʦʨʪ ɹʠʘʥʢʘ (2019-2021 ʛʛ.) 
ɺʘʨʠʘʥʪ ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, % 

2019 2020 2021 

ʍʠʤʠʯʝʩʢʘʷ ʟʘʱʠʪʘ (ʙʝʟ ʦʙʨʘʙʦʪʦʢ 

ʧʨʦʪʠʚ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ 

ʧʷʪʥʠʩʪʦʩʪʴʶ) / ʩʪʘʥʜʘʨʪ 

62,4 63,7 69,5 

ʍʠʤʠʯʝʩʢʘʷ ʟʘʱʠʪʘ / ʚʘʨʠʘʥʪ 1 
92,1 94,7 90,4 

ɹʠʦʣʦʛʠʟʠʨʦʚʘʥʥʘʷ ʟʘʱʠʪʘ / 

ʚʘʨʠʘʥʪ 2 95,8 97,2 92,8 

 

ɼʠʥʘʤʠʢʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ 

ʤʝʥʷʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʛʦʜʘ [ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ˉ 2022620636 ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, 2022]. ɸʥʘʣʠʟ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʩʝʭ ʠʩʧʳʪʳʚʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ ʟʘʱʠʪʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʚʘʨʠʘʥʪʝ 

ʩʪʘʥʜʘʨʪʘ ʙʳʣʘ ʩʘʤʘʷ ʥʠʟʢʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʯʪʦ ʥʘ 23,3-33,5 % 

ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʟʘʱʠʪʦʡ (ʚʘʨʠʘʥʪ 2) ʠ ʥʘ 20,9-31,0 % ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʭʠʤʠʯʝʩʢʦʡ (ʚʘʨʠʘʥʪ 1) ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʦʙʝʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʩʭʝʤʘʭ ʟʘʱʠʪʳ ʚʠʥʦʛʨʘʜʘ ʚ ʙʦʨʴʙʝ ʩ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʴʶ ʙʳʣʘ 

ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʦʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

3.10.2 ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ 

ʟʘʱʠʪʳ ʚʠʥʦʛʨʘʜʘ ʚ ʙʦʨʴʙʝ ʩ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʴʶ 

 

ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʚʠʥʦʛʨʘʜʥʦʛʦ ʨʘʩʪʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ 

ʧʦʣʫʯʝʥʥʦʛʦ ʫʨʦʞʘʷ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʭʝʤ ʟʘʱʠʪʳ ʩʨʘʚʥʠʚʘʣʠ ʥʝ ʪʦʣʴʢʦ 

ʧʦ ʧʨʷʤʦʤʫ ʧʦʜʘʚʣʷʶʱʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʧʘʪʦʛʝʥʳ, ʥʦ ʠ ʧʦ ʚʣʠʷʥʠʶ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʚʠʥʦʛʨʘʜʘ [ʇʝʨʩʧʝʢʪʠʚʥʳʡ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʘʛʨʦʧʨʠʝʤé, 2018]. 



137 

 
 

ɺ ʧʝʨʠʦʜ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʦʧʨʝʜʝʣʷʣʠ ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʪʠʪʨʫʝʤʦʡ ʢʠʩʣʦʪʥʦʩʪʠ (ʪʘʙʣʠʮʘ 33): 

 

ʊʘʙʣʠʮʘ 33 ï ɸʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʠʥʦʛʨʘʜʘ ʩʦʨʪʘ 

ɹʠʘʥʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʦʡ ʩʭʝʤʳ ʟʘʱʠʪʳ ʦʪ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ 

ʧʷʪʥʠʩʪʦʩʪʠ, ʦʪʜ. ˉ 3 ʂʫʙʘʥʴ, 2019-2021 ʛʛ. 
ɺʘʨʠʘʥʪ 

ʦʧʳʪʘ 

ʉʨʝʜʥʠʡ 

ʫʨʦʞʘʡ ʩ 

ʢʫʩʪʘ, ʢʛ  

ʉʨʝʜʥʠʡ ʚʝʩ 

ʛʨʦʟʜʠ, ʛ  

ʊʠʪʨʫʝʤʘʷ 

ʢʠʩʣʦʪʥʦʩʪʴ, 

ʛ/ʜʤ3  

ʆʙʱʠʡ ʩʘʭʘʨ,  

ʛ/ʜʤ3  

2019 ʛ.  

ʂʦʥʪʨʦʣʴ  5,51  81,9 10,2 17,2 

ʉʪʘʥʜʘʨʪ  6,92 115,8 10,5 18,4 

ɺʘʨʠʘʥʪ 1  8,95 124,7 12,1 19,8 

ɺʘʨʠʘʥʪ 2  9,00 147,45  14,0 19,9 

ʅʉʈ05  2,530 15,2323 0,6123 0,2359 

2020 ʛ.  

ʂʦʥʪʨʦʣʴ  5,64  90,13 10,1 17,0 

ʉʪʘʥʜʘʨʪ  6,81  110,8 11,5 17,2 

ɺʘʨʠʘʥʪ 1  8,12  132,4 13,2 19,5 

ɺʘʨʠʘʥʪ 2  9,30  150,00 13,5 20,5 

ʅʉʈ05  2,402 16,2250 0,4589 0,2458 

2021 ʛ.  

ʂʦʥʪʨʦʣʴ  5,54  91,14 10,1 15,8 

ʉʪʘʥʜʘʨʪ  6,82  109,9 11,5 16,4 

ɺʘʨʠʘʥʪ 1  8,23  133,4 13,2 18,9 

ɺʘʨʠʘʥʪ 2  10,1  148,10 13,5 21,5 

ʅʉʈ05  1,982 20,1258 0,4589 0,5283 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ. 

ɹʠʦʣʦʛʠʟʘʮʠʷ ʟʘʱʠʪʳ ʚʠʥʦʛʨʘʜʘ ʦʪ ʥʦʚʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ï ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ 

ʧʷʪʥʠʩʪʦʩʪʠ, ʧʦʟʚʦʣʠʣʘ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʦʜʫʢʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʨʘʩʪʝʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʭʠʤʠʯʝʩʢʠʤ ʚʘʨʠʘʥʪʦʤ ʟʘʱʠʪʳ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʨʝʜʥʠʡ ʚʝʩ ʛʨʦʟʜʠ ʚ ʚʘʨʠʘʥʪʝ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʟʘʱʠʪʳ 
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(ʚʘʨʠʘʥʪ 2) ʝʞʝʛʦʜʥʦ ʙʳʣ ʚʳʰʝ ʥʘ 11,2-34,3% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʭʠʤʠʯʝʩʢʠʤ 

ʚʘʨʠʘʥʪʦʤ (ʚʘʨʠʘʥʪ 1) ʠ ʥʘ 42,7-52,6 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʠʪʨʫʝʤʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʪʘʢʞʝ ʦʪʣʠʯʘʣʘʩʴ ʠ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʙʳʣʘ ʚ ʚʘʨʠʘʥʪʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʥʘ 2,0-2,5 % ʚʳʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʦʡ. ʊʠʪʨʫʝʤʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʦʯʝʥʴ ʚʣʠʷʝʪ ʥʘ 

ʢʘʯʝʩʪʚʦ ʚʠʥʦʤʘʪʝʨʠʘʣʦʚ ʠ ʠʪʦʛʦʚʳʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʚʠʥʘ ʠʟ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʦʨʪʦʚ. 

 

3.11 ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʭʝʤ 

ʟʘʱʠʪʳ ʦʪ ʙʦʣʝʟʥʝʡ ʩ ʫʯʝʪʦʤ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚʣʠʷʝʪ ʥʘ ʩʥʠʞʝʥʠʝ ʮʝʥ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʨʦʜʫʢʮʠʷ 

ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ. ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʮʝʣʳʡ ʨʷʜ 

ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʝʝ ʦʙʫʩʣʦʚʣʠʚʘʶʪ. ʀ ʦʜʥʠʤ ʠʟ ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʶʪʩʷ 

ʟʘʪʨʘʪʳ ʥʘ ʟʘʱʠʪʥʳʝ ʦʙʨʘʙʦʪʢʠ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʧʨʦʜʫʢʮʠʠ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʩʪʦʠʤʦʩʪʴ 1 ʣ (ʢʛ) ʧʨʝʧʘʨʘʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʦʪ ʥʝʢʨʦʪʠʯʝʩʢʦʡ 

ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ (ʪʘʙʣʠʮʘ 34). 

 

ʊʘʙʣʠʮʘ 34 ï ʉʪʦʠʤʦʩʪʴ ʩʠʩʪʝʤ ʟʘʱʠʪʳ 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʬʫʥʛʠʮʠʜʳ ʎʝʥʘ ʟʘ ʢʛ, ʣ, ʨʫʙ. ɿʘʪʨʘʪʳ ʥʘ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʦʪ 

ʙʦʣʝʟʥʝʡ, ʪʳʩ. ʨʫʙ./ʛʘ 

1 2 3 

ʍʠʤʠʯʝʩʢʘʷ ʟʘʱʠʪʘ, ʙʝʟ ʦʙʨʘʙʦʪʦʢ ʧʨʦʪʠʚ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʣʠʩʪʴʝʚ / ʩʪʘʥʜʘʨʪ 

ʇʦʣʠʨʘʤ (2,5 ʢʛ/ʛʘ)  1026,6 ʨʫʙ. 

36,7 
ʈʘʧʠʜ ɻʦʣʜ (1,5 ʢʛ/ʛʘ) 755 ʨʫʙ. 

ʂʘʙʨʠʦ ʊʦʧ (2,0 ʢʛ/ʛʘ) 2012 ʨʫʙ. 

ʊʘʣʝʥʜʦ (0,2 ʣ/ʛʘ) 5885 ʨʫʙ. 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 34 

1 2 3 

ɼʠʥʘʣʠ (0,6 ʣ/ʛʘ) 4260 ʨʫʙ. 36,7 

ʊʘʥʦʩ (0,4 ʢʛ/ʛʘ) 4322 ʨʫʙ. 

ʂʫʤʫʣʫʩ (6,0 ʢʛ/ʛʘ)  170 ʨʫʙ. 

 

ʈʘʧʠʜ ɻʦʣʜ (1,5 ʢʛ/ʛʘ) 755 ʨʫʙ. 

ʂʘʥʪʫʩ (1,0 ʣ/ʛʘ) 5590 ʨʫʙ. 

ɺʠʚʘʥʜʦ (0,25 ʣ/ʛʘ) 6020 ʨʫʙ. 

ʂʫʤʫʣʫʩ (6,0 ʢʛ/ʛʘ) 170 ʨʫʙ. 

ʂʫʤʫʣʫʩ (6,0 ʢʛ/ʛʘ) 170 ʨʫʙ. 

ʂʘʥʪʫʩ (1,0 ʣ/ʛʘ) 5590 ʨʫʙ. 

ʍʠʤʠʯʝʩʢʘʷ ʟʘʱʠʪʘ, ʚʢʣʶʯʘʶʱʘʷ ʦʙʨʘʙʦʪʢʠ ʧʨʦʪʠʚ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʧʷʪʥʠʩʪʦʩʪʠ 

ʣʠʩʪʴʝʚ / ʦʧʳʪ 1 

ʂʘʧʝʣʣʘ (0,8 ʣ/ʛʘ)  1050,8 ʨʫʙ 

22,7 

ʉʢʦʨ (0,4 ʣ/ʛʘ) 628,5 ʨʫʙ. 

ʉʚʠʪʯ (1,0 ʣ/ʛʘ) 8015 ʨʫʙ. 

ʂʦʣʦʩʘʣʴ (0,4 ʣ/ʛʘ) 970 ʨʫʙ. 

ʉʚʠʪʯ (1,0 ʣ/ʛʘ) 8015 ʨʫʙ. 

ʈʘʧʠʜ ɻʦʣʜ (1,5 ʢʛ/ʛʘ) 755 ʨʫʙ. 

ʉʢʦʨ (0,4 ʣ/ʛʘ) 628,5 ʨʫʙ. 

ʂʚʘʜʨʠʩ (0,8 ʣ/ʛʘ) 389 ʨʫʙ. 

ʃʫʥʘ ʊʨʘʥʢʚʠʣʠʪʠ (1 ʣ/ʛʘ)  3224,9 ʨʫʙ. 

ʂʫʤʫʣʫʩ (6,0 ʢʛ/ʛʘ) 170 ʨʫʙ. 

ɹʠʦʣʦʛʠʟʠʨʦʚʘʥʥʘʷ ʟʘʱʠʪʘ, ʚʢʣʶʯʘʶʱʘʷ ʦʙʨʘʙʦʪʢʠ ʭʠʤʠʯʝʩʢʠʤʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ ʧʨʦʪʠʚ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʣʠʩʪʴʝʚ / ʦʧʳʪ 2 

ʃʫʥʘ ʊʨʘʥʢʚʠʣʠʪʠ (1 ʣ/ʛʘ)  3224,9 ʨʫʙ. 

20,0 

ʉʢʦʨ (0,4 ʣ/ʛʘ) 628,5 ʨʫʙ. 

ʂʘʙʨʠʦ ʊʦʧ (2,0 ʢʛ/ʛʘ) 2012 ʨʫʙ. 

ʉʚʠʪʯ (1,0 ʣ/ʛʘ) 8015 ʨʫʙ. 

ʂʦʣʦʩʘʣʴ (0,4 ʣ/ʛʘ) 970 ʨʫʙ. 

ɼʠʥʘʣʠ (0,6 ʣ/ʛʘ) 4260 ʨʫʙ. 

ʈʘʧʠʜ ɻʦʣʜ (1,5 ʢʛ/ʛʘ) 755 ʨʫʙ. 

ɹʉʢʘ ï 3, ɾ (2,5 ʣ/ʛʘ) - 5 

ʦʙʨʘʙʦʪʦʢ 

119 ʨʫʙ. 
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ɼʣʷ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ (ʭʠʤʠʯʝʩʢʦʡ 

ʠ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ) ʩʭʝʤ ʟʘʱʠʪʳ ʦʪ ʙʦʣʝʟʥʝʡ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʪʘʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʠʟʜʝʨʞʢʠ ʥʘ ʟʘʱʠʪʫ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʠʥʦʛʨʘʜʘ, 

ʚʳʨʫʯʢʘ ʦʪ ʧʨʦʜʘʞ, ʧʨʠʙʳʣʴ ʦʪ ʧʨʦʜʘʞ, ʠ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 1 ʛʘ ʚʠʥʦʛʨʘʜʥʠʢʘ (ʪʘʙʣʠʮʘ 35). 

 

ʊʘʙʣʠʮʘ 35 ï ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʩʭʝʤ ʟʘʱʠʪʳ ʦʪ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ 

ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʨʪʘ ɹʠʘʥʢʘ 
ʇʦʢʘʟʘʪʝʣʴ ʂʦʥʪʨʦʣʴ 

(ʩʪʘʥʜʘʨʪ) 

ʆʧʳʪ 1 

ʍʀʄ 

ʆʧʪr 2 

ɹʀʆ 

ʆʪʢʣʦʥʝʥʠʝ ʦʪ 

ʩʪʘʥʜʘʨʪʘ, +/ï 

ʍʀʄ ɹʀʆ 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, % 65,4 90,5 93,1 21,3 27,7 

ʋʨʦʞʘʡʥʦʩʪʴ (ʚ ʩʨʝʜʥʝʤ ʟʘ 2019-

2021 ʛʛ.), ʪ/ʛʘ 
10,5 12,8 13,9 2,3 3,2 

ʀʟʜʝʨʞʢʠ ʥʘ ʟʘʱʠʪʫ, ʪʳʩ. ʨʫʙ. 37,1 27,6 15,7 -10,4 -25,1 

ʀʟʜʝʨʞʢʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʳʩ. 

ʨʫʙ./ʛʘ 
247,2 232,4 225,7 198,5 186,6 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʨʫʙ./ʮ 
2452,8 1915,1 1598,5 1806,0 1582,2 

ɺʳʨʫʯʢʘ ʦʪ ʧʨʦʜʘʞ, ʪʳʩ. ʨʫʙ./ʛʘ 328,0 407,2 399,3 367,5 401,2 

ʇʨʠʙʳʣʴ ʦʪ ʧʨʦʜʘʞ, ʪʳʩ. ʨʫʙ./ʛʘ 84,9 170,0 212,7 130,9 176,5 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, % 32,6 72,4 94,9 33,3 57,0 

 

ʈʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʟʘʱʠʪʳ ʧʨʦʪʠʚ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʥʘ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʨʪʝ ɹʠʘʥʢʘ 

ʚʳʷʚʠʣ ʚʳʩʦʢʫʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʟʘʱʠʪʳ, ʢʦʪʦʨʘʷ 

ʩʦʩʪʘʚʠʣʘ 94,9 %. ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʩʪʘʥʜʘʨʪʥʦʡ ʟʘʱʠʪʳ ʩʦʩʪʘʚʠʣʘ 32,6 %, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʫ ʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʧʨʦʪʠʚ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʣʠʩʪʴʝʚ ï 72,4 %. 

ʉʧʨʦʛʥʦʟʠʨʦʚʘʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʠʥʦʛʨʘʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʊʘʢ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ 1 ʮ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʪʘʥʜʘʨʪʥʦʡ 

ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʩʦʩʪʘʚʠʣʘ 2452,8 ʪʳʩ. ʨʫʙ., ʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʧʨʦʪʠʚ 



141 

 
 

ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʣʠʩʪʴʝʚ ï 1915,1 ʪʳʩ. ʨʫʙ. ʠ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ï 

1598,5 ʪʳʩ. ʨʫʙ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʚʫʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʭʝʤ ʟʘʱʠʪʳ ʦʪ ʙʦʣʝʟʥʝʡ ʩ ʫʯʝʪʦʤ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʧʷʪʥʠʩʪʦʩʪʠ 

ʣʠʩʪʴʝʚ ʚʠʥʦʛʨʘʜʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʘʨʠʘʥʪ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʟʘʱʠʪʳ ʚʠʥʦʛʨʘʜʘ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʨʪʘ ɹʠʘʥʢʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʝʥʪʘʙʝʣʴʥʳʤ. 
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ɿɸʂʃʖʏɽʅʀɽ 

 

1 ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦ ʧʷʪʠ ʛʝʥʘʤ 

(ITS, GAPDH, tub, TEF1 Ŭ, Alt a1) ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʚʠʜʘ ʚ ʢʦʤʧʣʝʢʩʝ 

ʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ ʘʣʴʪʝʨʥʘʨʠʝʚʳʭ ʛʨʠʙʦʚ ʫʩʪʘʥʦʚʣʝʥ ʚʠʜ Alternaria alternata. 

2 ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʢʨʠʥʠʥʛʘ ʦʧʪʠʤʘʣʴʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʜʣʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʛʨʠʙʦʚ Alternaria ʦʧʨʝʜʝʣʝʥ ʢʘʨʪʦʬʝʣʴʥʦ-ʤʦʨʢʦʚʥʳʡ ʘʛʘʨ. 

3 ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘ ʨʘʩʪʝʥʠʷʭ ʚʠʥʦʛʨʘʜʘ ʚ ʢʦʨʥʝʩʦʙʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʝ 

ʧʘʪʦʛʝʥʝʟ ʧʨʦʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʝʝ, ʯʝʤ ʚ ʧʨʠʚʠʪʦʡ. ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʚ ʛʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʨʘʞʘʣʠʩʴ ʣʠʩʪʴʷ ʥʠʞʥʝʛʦ ʷʨʫʩʘ. ʆʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʭʘʨʘʢʪʝʨ 

ʟʘʨʘʞʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʥʝʢʨʦʟʦʚ ʥʘ ʣʠʩʪʦʚʳʭ ʜʠʩʢʘʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʤʠʢʦʧʘʪʦʢʦʤʧʣʝʢʩ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʚʠʥʦʛʨʘʜʘ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʢʘʢ ʛʝʤʠʙʠʦʪʨʦʬʥʳʝ, ʪʘʢ ʠ ʥʝʢʨʦʪʨʦʬʥʳʝ ʚʠʜʳ ʛʨʠʙʦʚ Alternaria sp. ʇʨʠ 

ʪʝʩʪʠʨʦʚʘʥʠʠ ʢʦʣʣʝʢʮʠʠ ʘʣʴʪʝʨʥʘʨʠʝʚʳʭ ʛʨʠʙʦʚ ʥʘ ʧʘʪʦʛʝʥʥʦʩʪʴ ʦʪʦʙʨʘʥʦ 23 

ʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʘ, ʠʟ ʥʠʭ 3 ʚʳʜʝʣʝʥʳ ʢʘʢ ʥʘʠʙʦʣʝʝ ʚʠʨʫʣʝʥʪʥʳʝ. 

4 ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʦʮʝʥʢʠ ʧʦʣʝʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 25 ʩʦʨʪʦʚ 

ʚʠʥʦʛʨʘʜʘ ʥʘ 51 ʫʯʘʩʪʢʝ ʚʠʥʦʛʨʘʜʥʠʢʦʚ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʨʪʘ ʚʠʥʦʛʨʘʜʘ 

ʚʥʫʪʨʠʚʠʜʦʚʦʛʦ ʝʚʨʦʧʝʡʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (Vitis vinifera) ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ 

ʧʦʨʘʞʝʥʠʶ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʧʷʪʥʠʩʪʦʩʪʴʶ ʣʠʩʪʴʝʚ, ʯʝʤ ʩʦʨʪʘ ʤʝʞʚʠʜʦʚʦʛʦ (ʝʚʨʦ-

ʘʤʝʨʠʢʘʥʩʢʦʛʦ) ʧʨʦʠʩʭʦʞʜʝʥʠʷ (V. vinifera ʩʢʨʝʱʝʥʥʳʝ ʩ V. labrusca, V. berlandieri, 

V. rotundifolia ʠ ʜʨ.). ʇʦʣʝʚʘʷ ʦʮʝʥʢʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʪʝʩʪʘʤʠ ʩ 

ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʩʫʩʧʝʥʟʠʝʡ ʩʧʦʨ ʧʘʪʦʛʝʥʥʦʛʦ ʠʟʦʣʷʪʘ 

Alternaria sp. ʨʘʟʣʠʯʥʳʭ ʧʦ ʛʝʥʦʪʠʧʫ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ. 

5 ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʤʝʭʘʥʠʟʤʝ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ ʢ 

ʨʘʟʚʠʪʠʶ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʥʘ ʣʠʩʪʴʷʭ ʚʠʥʦʛʨʘʜʘ ʚ ʧʝʨʠʦʜ ʟʘʨʘʞʝʥʠʷ ʠ 

ʥʘʯʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ (ʠʶʥʴ-ʥʘʯʘʣʦ ʠʶʣʷ) ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʚʳʩʦʢʦʝ 

ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʦʚ, ʦʚʦʜʥʝʥʥʦʩʪʴ ʠ ʚʳʩʦʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʥʘʢʦʧʣʝʥʠʷ ʧʨʦʣʠʥʘ. 
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6 ɺ ʨʝʟʫʣʴʪʘʪʝ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʦʮʝʥʝʥʘ 

ʘʥʪʠʬʫʥʛʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ ʠʭ ʨʘʟʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʛʨʫʧʧ. ʅʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤʠ in vitro ʧʨʠʟʥʘʥʳ ʬʫʥʛʠʮʠʜʳ ï ʜʠʬʝʥʦʢʦʥʘʟʦʣ, 

ʜʠʬʝʥʦʢʦʥʘʟʦʣ+ʤʘʩʣʦ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ ʠʟ ʛʨʫʧʧʳ ʪʨʠʘʟʦʣʦʚ; ʠʟ ʛʨʫʧʧʳ ʧʠʨʠʜʠʣ-

ʵʪʠʣ ʙʝʥʟʘʤʠʜʦʚ: ʬʣʫʦʧʠʨʘʤ+ʧʠʨʠʤʝʪʘʥʠʣ; ʠʟ ʛʨʫʧʧʳ ʬʝʥʠʣʧʠʨʨʦʣʦʚ ʠ 

ʘʥʠʣʠʥʦʧʠʨʠʤʠʜʠʥʦʚ: ʬʣʫʜʠʦʢʩʦʥʠʣ+ʮʠʧʨʦʜʠʥʠʣ. ʃʘʙʦʨʘʪʦʨʥʳʡ ʩʢʨʠʥʠʥʛ 

ʘʥʪʘʛʦʥʠʩʪʦʚ ʠʟ ʢʦʣʣʝʢʮʠʠ ʆʆʆ ɹʠʦʪʝʭʘʛʨʦ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʰʪʘʤʤʳ 

Bacillus subtilis B-117, Bacillus subtilis B-5225, Bacillus subtilis BS-1, Bacillus subtilis 

var. niger B-118, Alicyclobacillus acidocaldarius B-5250 ʠ Bacillus amyloliquefaciens 

KC-2 B-11141 ʠ 4 ʛʨʠʙʥʳʭ ʰʪʘʤʤʘ Trichoderma viride ʧʨʦʷʚʣʷʶʪ ʘʥʪʠʬʫʥʛʘʣʴʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ Alternaria spp. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʢʨʠʥʠʥʛʘ ʘʥʪʠʬʫʥʛʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʙʘʢʪʝʨʠʡ-ʘʥʪʘʛʦʥʠʩʪʦʚ ʠʟ ʢʦʣʣʝʢʮʠʠ ɺʅʀʀʄʂ ʰʪʘʤʤʦʚ ʚʳʜʝʣʝʥʳ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʰʪʘʤʤʳ: ʪʨʠ ï ʠʟ ʨʦʜʘ Bacillus: ʈ-9, 5ɹ-1 ʠ 01 ʢʦʨ f, Bacillus sp. ʠ 

ʪʨʠ ï ʠʟ ʨʦʜʘ Pseudomonas: 14-3, 14-4 ʠ Oif 2-1 Pseudomonas sp. ʆʪʤʝʯʝʥʳ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʰʪʘʤʤʳ ʛʨʠʙʦʚ-ʘʥʪʘʛʦʥʠʩʪʦʚ ʠʟ ʢʦʣʣʝʢʮʠʠ ɺʅʀʀʄʂ, 

ʧʨʦʷʚʠʚʰʠʝ ʩʚʦʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʟʙʫʜʠʪʝʣʷ 

ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ Alternaria sp.: ʰʝʩʪʴ ʰʪʘʤʤʦʚ ʠʟ ʨʦʜʘ 

Trichoderma (T-1, T-2, T-3, T-4, T-5, Tk-1 Trichoderma sp.), ʦʙʣʘʜʘʶʱʠʝ ʪʨʦʡʥʳʤ 

ʤʝʭʘʥʠʟʤʦʤ ʜʝʡʩʪʚʠʷ ï ʢʦʥʢʫʨʝʥʮʠʝʡ ʟʘ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ, ʛʠʧʝʨʧʘʨʘʟʠʪʠʟʤʦʤ ʠ 

ʘʥʪʠʙʠʦʟʦʤ, ʜʚʘ ʰʪʘʤʤʘ ʠʟ ʦʪʜʝʣʘ Basidiomycota (ɸ-1, ʀ-3 Basidiomycota) ʠ ʦʜʠʥ 

ʰʪʘʤʤ ʠʟ ʨʦʜʘ Trichothecium (Tr-1 Trichothecium sp.). ʀʟ 5 ʘʙʦʨʠʛʝʥʥʳʭ ʰʪʘʤʤʦʚ 

Trichoderma spʨ. ʠʟ ʢʦʣʣʝʢʮʠʠ ʉʂʌʅʎʉɺɺ ʚʳʜʝʣʝʥʦ 2 ʰʪʘʤʤʘ (ʊ-404/1 ʠ T-441/1) 

ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʦʚʳʭ ʤʠʢʦʧʘʪʦʛʝʥʦʚ ʚʠʥʦʛʨʘʜʘ. ɺ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʟʘʱʠʪʝ ʦʪ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʣʠʩʪʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʭʠʤʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʃʫʥʘ ʊʨʘʥʢʚʠʣʠʪʠ, ʂʉ (125 ʛ/ʣ ʬʣʫʦʧʠʨʘʤʘ + 

375 ʛ/ʣ ʧʠʨʠʤʝʪʘʥʠʣʘ), ʉʚʠʪʯ, ɺɼɻ (250 ʛ/ʢʛ ʬʣʫʜʠʦʢʩʦʥʠʣʘ + 375 ʢ/ʢʛ 

ʮʠʧʨʦʜʠʥʠʣʘ), ʉʢʦʨ, ʂʕ (250 ʛ/ʣ ʜʠʬʝʥʦʢʦʥʘʟʦʣʘ), ɼʠʥʘʣʠ, ɼʂ (60 ʛ/ʣ 

ʜʠʬʝʥʦʢʦʥʘʟʦʣʘ + 30 ʛ/ʣ ʮʠʬʣʫʬʝʥʘʤʠʜʘ), ʙʠʦʬʫʥʛʠʮʠʜʳ ʥʘ ʦʩʥʦʚʝ ʰʪʘʤʤʦʚ-

ʧʨʦʜʫʮʝʥʪʦʚ: Trichoderma viride F-838, Trichoderma viride F-219, Bacillus subtilis 
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var. niger B-118ɸ, Bacillus amyloliquefaciens ʂʉ-2 ɺ-11141 (95,2 %) ʠ 

Alicyclobacillus acidocaldarius B-5250. 

7 ʅʘʠʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʫʩʪʘʥʦʚʣʝʥʘ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʘʷ 

ʩʠʩʪʝʤʘ ʟʘʱʠʪʳ. ʋʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʠʥʦʛʨʘʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ 

ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʊʘʢ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ 1 ʮ ʧʨʦʜʫʢʮʠʠ 

ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʪʘʥʜʘʨʪʥʦʡ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʩʦʩʪʘʚʠʣʘ 2452,8 ʪʳʩ. ʨʫʙ., 

ʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʧʨʦʪʠʚ ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʣʠʩʪʴʝʚ ï 1915,1 ʪʳʩ. ʨʫʙ. 

ʠ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ï 1598,5 ʪʳʩ. ʨʫʙ. 
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ʈɽʂʆʄɽʅɼɸʎʀʀ ʇʈʆʀɿɺʆɼʉʊɺʋ 

 

1. ɼʣʷ ʘʜʝʢʚʘʪʥʦʩʪʠ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʚ 

ʬʠʪʦʩʘʥʠʪʘʨʥʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʩʠʤʧʪʦʤʳ ʥʝʢʨʦʪʠʯʝʩʢʦʡ (ʘʣʴʪʝʨʥʘʨʠʦʟʥʦʡ) ʧʷʪʥʠʩʪʦʩʪʠ ʣʠʩʪʴʝʚ ʠ ʧʨʠ 

ʦʙʥʘʨʫʞʝʥʠʠ ʭʘʨʘʢʪʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʦʚʦʜʠʪʴ ʩʧʝʮʠʘʣʴʥʳʝ 

ʦʙʨʘʙʦʪʢʠ; 

2. ɼʣʷ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʢ ʨʝʛʠʩʪʨʘʮʠʠ ʠ 

ʚʢʣʶʯʝʥʠʶ ʚ çʉʧʠʩʦʢ ʨʘʟʨʝʰʝʥʥʳʭ ʧʝʩʪʠʮʠʜʦʚ ʠ ʘʛʨʦʭʠʤʠʢʘʪʦʚè ʭʠʤʠʯʝʩʢʠʝ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʛʠʮʠʜʳ, ʧʦʢʘʟʘʚʰʠʝ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʙʦʨʴʙʝ ʩ 

ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʧʷʪʥʠʩʪʦʩʪʴʶ ʥʘ ʚʠʥʦʛʨʘʜʝ; 

3. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʚʠʥʦʛʨʘʜʘ ʦʪ ʙʦʣʝʟʥʝʡ ʥʘ 

ʧʦʨʘʞʘʝʤʳʭ ʥʝʢʨʦʪʠʯʝʩʢʦʡ (ʘʣʴʪʝʨʥʘʨʠʦʟʥʦʡ) ʧʷʪʥʠʩʪʦʩʪʴʶ ʩʦʨʪʘʭ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʢʦʥʪʨʦʣʷ ʥʦʚʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ - ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʣʠʩʪʴʝʚ ʚʠʥʦʛʨʘʜʘ, ʚʦʟʙʫʜʠʪʝʣʷʤʠ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩ ʛʨʠʙʦʚ ʠʟ ʨʦʜʘ Alternaria (ʦʩʥʦʚʥʦʡ ʚʠʜ Alternaria 

alternata). ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʦʩʪʦʠʪ ʠʟ 2-ʭ ʙʣʦʢʦʚ ï  ʭʠʤʠʯʝʩʢʦʛʦ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ 5 ʦʙʨʘʙʦʪʦʢ ʬʫʥʛʠʮʠʜʘʤʠ ʠʟ ʛʨʫʧʧ ʪʨʠʘʟʦʣʦʚ, 

ʬʝʥʠʣʧʠʨʨʦʣʦʚ ʠ ʘʥʠʣʠʥʦʧʠʨʠʤʠʜʠʥʦʚ ʠ 5 ʦʙʨʘʙʦʪʦʢ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʬʫʥʛʠʮʠʜʘʤʠ ï ɹʌʊʀʄ (Bacillus amyloliquefaciens ʂʉ-2 ɺ-11141), ɹʉʢʘ-3 

(Trichoderma viride 256, Pseudomonas koreensis ɺ-3481, Bacillus 

subtilis 17, Bradyrhizobium japonicum 614a). 
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