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ɯʍ. ʇʈʀʃʆɾɽʅʀʗ 

ʉʧʨʘʚʢʘ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʠʪʝ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʨʦʝʢʪʠ ʦʪ ʠʥʩʪʠʪʫʪʠʪʝ ʥʘ ʉʉɸ ʧʨʝʟ 2014 ʛ. 

ʉʧʨʘʚʢʘ ʟʘ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʫʯʝʥʠʪʝ 

ʉʧʨʘʚʢʘ ʟʘ ʧʫʙʣʠʢʘʮʠʦʥʥʘʪʘ ʜʝʡʥʦʩʪ ʧʦ ʠʥʩʪʠʪʫʪʠ 

ʆʙʦʙʱʝʥʘ ʩʧʨʘʚʢʘ ʟʘ ʜʝʡʥʦʩʪʪʘ ʧʦ ʥʘʫʯʥʦʪʦ ʦʙʩʣʫʞʚʘʥʝ ʧʨʝʟ 2014 ʛ. 

ʉʧʨʘʚʢʘ ʟʘ ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʧʨʦʝʢʪʠ 

ʉʧʨʘʚʢʘ ʟʘ ʤʝʞʜʫʥʘʨʦʜʥʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ï ʢʦʤʘʥʜʠʨʦʚʢʠ ʚ ʯʫʞʙʠʥʘ 



I. ʆʊʏɽʊ ɿɸ ɼɽʁʅʆʉʊʊɸ ʅɸ ʀɿʇʒʃʅʀʊɽʃʅʆʊʆ ɹʖʈʆ ʀ ʋʇʈɸɺʀʊɽʃʅʀʗ 

ʉʒɺɽʊ ʅɸ ʉɽʃʉʂʆʉʊʆʇɸʅʉʂɸ ɸʂɸɼɽʄʀʗ ɿɸ 2014 ɻ. 

ʋʉ ʥʘ ʉʉɸ ï 2014 ʛ. 

 ʇʨʝʟ 2014 ʛ. ʋʧʨʘʚʠʪʝʣʥʠʷʪ ʩʲʚʝʪ ʝ ʧʨʦʚʝʣ ʝʜʥʦ ʨʝʜʦʚʥʦ ʟʘʩʝʜʘʥʠʝ. ʇʨʠ ʩʧʘʟʚʘʥʝ ʥʘ 

ʫʪʦʯʥʝʥʘʪʘ ʚ ʇʨʘʚʠʣʥʠʢʘ ʟʘ ʨʘʙʦʪʘʪʘ ʥʘ ʋʉ ʧʨʦʮʝʜʫʨʘ ʩʘ ʚʟʝʪʠ ʦʙʱʦ 31 ʨʝʰʝʥʠʷ, ʦʬʦʨʤʝʥʠ 

ʚ 20 ʩʲʛʣʘʩʫʚʘʪʝʣʥʠ ʧʨʦʪʦʢʦʣʘ. 

¶ ʇʨʠʝʪ ʝ ɻʦʜʠʰʥʠʷʪ ʦʪʯʝʪ ʥʘ ʉʉɸ ʟʘ 2013 ʛʦʜʠʥʘ; 

¶ ʀʟʚʲʨʰʝʥʘ ʝ ʢʦʨʝʢʮʠʷ ʚ ʇʨʦʮʝʜʫʨʥʠʪʝ ʧʨʘʚʠʣʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʢʦʥʢʫʨʩʠʪʝ ʟʘ 
ʜʠʨʝʢʪʦʨʠ ʥʘ ʆʉ-ɼʇ ʚ ʩʠʩʪʝʤʘʪʘ ʥʘ ʉʉɸ ʠ ʝ ʩʲʛʣʘʩʫʚʘʥʘ ʥʦʚʘ ʙʣʘʥʢʘ ʥʘ ɼʦʛʦʚʦʨ ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ ʩ ʜʠʨʝʢʪʦʨʠʪʝ. 

¶ ɸʢʪʫʘʣʠʟʠʨʘʥ ʝ ʭʦʨʘʨʠʫʤʲʪ ʠ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʟʘʧʣʘʱʘʥʝ ʥʘ ʥʘʫʯʥʦ ʨʲʢʦʚʦʜʩʪʚʦ ʥʘ 
ʜʦʢʪʦʨʘʥʪʠ ʠ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʧʨʦʮʝʜʫʨʠʪʝ ʟʘ ʥʘʫʯʥʠ ʩʪʝʧʝʥʠ ʠ 

ʘʢʘʜʝʤʠʯʥʠ ʜʣʲʞʥʦʩʪʠ, ʩʲʛʣʘʩʥʦ Ä 9 ʦʪ ʜʦʧʲʣʥʠʪʝʣʥʠʪʝ ʨʘʟʧʦʨʝʜʙʠ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ 

ɿʈɸʉʈɹ ʚ ʉʝʣʩʢʦʩʪʦʧʘʥʩʢʘʪʘ ʘʢʘʜʝʤʠʷ, ʚ ʩʠʣʘ ʦʪ 01. 01. 2014 ʛ.; 

¶ ʆʧʨʝʜʝʣʝʥ ʝ ʙʨʦʷʪ ʥʘ ʧʨʠʝʤʘʥʠʪʝ ʜʦʢʪʦʨʘʥʪʠ ï ʙʲʣʛʘʨʩʢʠ ʛʨʘʞʜʘʥʠ ʟʘ ʫʯʝʙʥʘʪʘ 2014 

ï 2015 ʛʦʜʠʥʘ. 

¶ ʆʜʦʙʨʝʥʠ ʩʘ ʩʲʩʪʘʚʠʪʝ ʥʘ ʨʝʜʘʢʮʠʦʥʥʠʪʝ ʢʦʣʝʛʠʠ ʥʘ ʩʧʠʩʘʥʠʷʪʘ, ʠʟʜʘʚʘʥʠ ʦʪ ʉʉɸ; 

¶ ʇʦʜʥʦʚʝʥʠ ʩʘ ʧʨʦʛʨʘʤʥʠʪʝ ʘʢʨʝʜʠʪʘʮʠʠ ʟʘ ʦʙʫʯʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʠ ʥʘʫʯʥʘ ʩʪʝʧʝʥ 

Ăɼʦʢʪʦʨò ʥʘ ɸɹʀ ï ʉʦʬʠʷ, ʀɸʀ ï ʉʦʬʠʷ, ʀɿ ï ʂʶʩʪʝʥʜʠʣ, ʀɿʂ Ăʄʘʨʠʮʘò ï ʇʣʦʚʜʠʚ, 

ɿʀ ï ʐʫʤʝʥ, ʀɿ ï ʂʘʨʥʦʙʘʪ, ʀɼʈ ï ʅʝʛʦʚʘʥ, ʀʇʂ ï ʏʠʨʧʘʥ, ɼɿʀ ï ɻʝʥʝʨʘʣ ʊʦʰʝʚʦ, 

ʀɾʅ ï ʂʦʩʪʠʥʙʨʦʜ, ʀʌʂ ï ʇʣʝʚʝʥ ʠ ʀʎ ï ʂʥʝʞʘ. 

¶ ʇʨʠʝʪʠ ʩʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ɹʶʜʞʝʪʘ ʥʘ ʉʉɸ ʟʘ 2014 ʛ. ʚʲʚ ʚʨʲʟʢʘ ʩʲʩ ʩʠʣʥʦ 

ʟʘʪʨʫʜʥʝʥʦʪʦ ʬʠʥʘʥʩʦʚʦ ʠ ʠʢʦʥʦʤʠʯʝʩʢʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʚʩʠʯʢʠ ʆʉ-ɼʇ ʚ ʩʠʩʪʝʤʘʪʘ ʥʘ 

ʉʉɸ, ʧʦʜʛʦʪʚʝʥʘ ʠ ʝ ʠʟʧʨʘʪʝʥʘ ɼʝʢʣʘʨʘʮʠʷ ʦʪ ʠʤʝʪʦ ʥʘ ʋʉ ʧʠʩʤʦ ʜʦ ʄʠʥʠʩʪʲʨ-

ʧʨʝʜʩʝʜʘʪʝʣʷ, ʇʨʝʜʩʝʜʘʪʝʣʷ ʥʘ ʅʘʨʦʜʥʦʪʦ ʩʲʙʨʘʥʠʝ, ʇʨʝʜʩʝʜʘʪʝʣʷ ʥʘ ʂʦʤʠʩʠʷʪʘ ʧʦ 

ʟʝʤʝʜʝʣʠʝ ʠ ʛʦʨʠ ʚ ʅʉ ʠ ʄʠʥʠʩʪʲʨʘ ʥʘ ʟʝʤʝʜʝʣʠʝʪʦ ʠ ʭʨʘʥʠʪʝ. 

¶ ʆʨʛʘʥʠʟʠʨʘʥ ʝ ʠʟʙʦʨ ʟʘ ʜʠʨʝʢʪʦʨ ʥʘ ʀʈɽʄʂ, ʂʘʟʘʥʣʲʢ; 

¶ ʉʲʛʣʘʩʫʚʘʥʠ ʩʘ ʧʨʝʜʣʦʞʝʥʠʷʪʘ ʥʘ ʇʦʩʪʦʷʥʥʘʪʘ ʢʦʤʠʩʠʷ ʧʦ ʠʥʦʚʘʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʢʲʤ ʉʉɸ ʟʘ ʠʥʦʚʘʪʠʚʥʠ ʧʨʦʜʫʢʪʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʫʯʝʥʠ ʦʪ ʉʉɸ; 

¶ ɼʘʜʝʥʦ ʝ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʎʋ ʥʘ ʉʉɸ ʟʘ ʩʢʣʶʯʚʘʥʝ ʥʘ ʜʦʛʦʚʦʨ ʟʘ ʥʠʩʢʦʣʠʭʚʝʥ ʢʨʝʜʠʪ ʩ 
ʬʦʥʜ ɽʥʝʨʛʠʡʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʩʧʝʰʥʠ ʨʝʤʦʥʪʠ ʚ ʎʋ ʥʘ ʉʉɸ; 

¶ ʅʘʛʨʘʜʝʥʠ ʩʘ: ʧʨʦʬ. ɼʦʨʘ ɹʦʷʜʞʠʝʚʘ ʦʪ ʀʈɻʈ ï ʉʘʜʦʚʦ ʩ ʧʦʯʝʪʝʥ ʟʥʘʢ Ăɿʘ ʧʨʠʥʦʩ ʚ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʘʛʨʘʨʥʘʪʘ ʥʘʫʢʘ ʚ ɹʲʣʛʘʨʠʷò; ʧʨʦʬ. ɼʠʤʠʪʲʨ ɼʦʤʦʟʝʪʦʚ ʦʪ ʀɿ ï 

ʂʶʩʪʝʥʜʠʣ ʩ ʧʦʯʝʪʝʥ ʟʥʘʢ Ăɸʢʘʜ. ɼʦʥʯʦ ʂʦʩʪʦʚò ʠ ʯʣ.-ʢʦʨ. ʧʨʦʬ. ʄʘʨʠʷ ɹʘʣʪʘʜʞʠʝʚʘ 

ʩ ʧʦʯʝʪʥʦʪʦ ʟʚʘʥʠʝ Ăɼʦʢʪʦʨ ʭʦʥʦʨʠʩ ʢʘʫʟʘò ʥʘ ʉʉɸ. 

¶ ʈʝʰʘʚʘʥʠ ʩʘ ʠ ʜʨʫʛʠ ʪʝʢʫʱʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ ʚʲʧʨʦʩʠ, ʢʘʩʘʝʱʘ ʜʝʡʥʦʩʪʪʘ ʉʉɸ.  

 

ʀɹ ʥʘ ʉʉɸ ï 2014 ʛ. 

ʇʨʝʟ 2014 ʛ. ʀʟʧʲʣʥʠʪʝʣʥʦ ʙʶʨʦ ʝ ʧʨʦʚʝʣʦ 44 ʟʘʩʝʜʘʥʠʷ. ʇʦʜʛʦʪʚʝʥʠ ʠ ʦʙʩʲʜʝʥʠ ʚ ʀɹ 

ʩʘ ʚʲʪʨʝʰʥʦ ʥʦʨʤʘʪʠʚʥʠ ʜʦʢʫʤʝʥʪʠ, ʨʝʛʣʘʤʝʥʪʠʨʘʱʠ ʜʝʡʥʦʩʪʪʘ ʥʘ ʫʧʨʘʚʠʪʝʣʥʠʪʝ 

ʦʨʛʘʥʠ ʚ ʩʠʩʪʝʤʘʪʘ ʥʘ ʉʉɸ, ʢʦʠʪʦ ʚʧʦʩʣʝʜʩʪʚʠʝ ʩʘ ʧʨʠʝʪʠ ʦʪ ʋʉ. ʈʝʰʘʚʘʥʠ ʩʘ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ ʠ ʢʘʜʨʦʚʠ ʚʲʧʨʦʩʠ, ʦʙʝʟʧʝʯʘʚʘʱʠ ʠʟʨʘʩʪʚʘʥʝʪʦ ʥʘ ʫʯʝʥʠʪʝ ʚ 

ʩʠʩʪʝʤʘʪʘ ʥʘ ʉʉɸ. 

 

¶ ʆʧʪʠʤʠʟʠʨʘʥʠ ʩʘ ʩʲʩʪʘʚʠʪʝ ʥʘ ɽʢʩʧʝʨʪʥʠʪʝ ʩʲʚʝʪʠ ʧʦ: Ăʈʘʩʪʝʥʠʝʚʲʜʩʪʚʦò, 

Ăɾʠʚʦʪʥʦʚʲʜʩʪʚʦò, Ăʇʦʯʚʦʟʥʘʥʠʝ, ʦʙʱʦ ʟʝʤʝʜʝʣʠʝ ʠ ʤʝʣʠʦʨʘʮʠʠò; 

¶ ɼʘʜʝʥʠ ʩʘ 16 ʨʘʟʨʝʰʝʥʠʷ ʟʘ ʥʘʟʥʘʯʘʚʘʥʝ ʥʘ ʘʩʠʩʪʝʥʪʠ, 10 ʟʘ ʛʣʘʚʥʠ ʘʩʠʩʪʝʥʪʠ, 30 
ʟʘ ʜʦʮʝʥʪʠ, 17 ʟʘ ʧʨʦʬʝʩʦʨʠ ʚ ʠʥʩʪʠʪʫʪʠʪʝ ʥʘ ʉʉɸ; 

¶ ʇʨʦʚʝʜʝʥʠ ʩʘ ʢʦʥʢʫʨʩʠ ʟʘ ʠʟʙʦʨ ʥʘ ʜʠʨʝʢʪʦʨʠ ʥʘ ʆʉ-ɼʇ ï ʊʲʨʛʦʚʠʱʝ, ɺʘʨʥʘ, 

ʇʦʤʦʨʠʝ, ʉʨʝʜʝʮ, ʍʘʩʢʦʚʦ, ʉʘʤʦʢʦʚ ʠ ɽɹ ʢʲʤ ʀʇɾɿ ï ʊʨʦʷʥ ʠ ʀʈɽʄʂ ï 

ʂʘʟʘʥʣʲʢ. 



Iɯ. ʅɸʋʏʅʆʀɿʉʃɽɼʆɺɸʊɽʃʉʂɸ ɼɽʁʅʆʉʊ 

ʇʦ ʧʨʝʜʣʦʞʝʥʠʝ ʥʘ ɽʉ ʢʲʤ ʉʉɸ ʠ ʨʝʰʝʥʠʝ ʥʘ ʀʟʧʲʣʥʠʪʝʣʥʦ ʙʶʨʦ, ʇʨʝʜʩʝʜʘʪʝʣʷʪ ʥʘ 

ʉʉɸ ʚʲʟʣʦʞʠ ʥʘ ʇʉɿ ʧʨʝʟ 2014 ʛ. ʜʘ ʩʝ ʨʘʟʨʘʙʦʪʷʪ 138 ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʨʦʝʢʪʠ ʚ 

ʩʣʝʜʥʠʪʝ ʥʘʫʯʥʠ ʥʘʧʨʘʚʣʝʥʠʷ: 

ʈʘʩʪʝʥʠʝʚʲʜʩʪʚʦ ï 41; 

ʇʦʯʚʦʟʥʘʥʠʝ, ʦʙʱʦ ʟʝʤʝʜʝʣʠʝ ʠ ʤʝʣʠʦʨʘʮʠʠ ï 48; 

ɾʠʚʦʪʥʦʚʲʜʩʪʚʦ ï 31;  

ʍʨʘʥʠʪʝʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʘʛʨʘʨʥʘ ʠʢʦʥʦʤʠʢʘ ï 18. 

 

II.1 . ʅɸʇʈɸɺʃɽʅʀɽ Ăʈɸʉʊɽʅʀɽɺʒɼʉʊɺʆò 

ʀʅʉʊʀʊʋʊ ʇʆ ʈɸʉʊʀʊɽʃʅʀ ɻɽʅɽʊʀʏʅʀ ʈɽʉʋʈʉʀ Ăʂ. ʄɸʃʂʆɺò ï 

ʉɸɼʆɺʆ 

ʀʅʊʈʆɼʋʂʎʀʗ, ʉɽʃɽʂʎʀʗ ʀ ʊɽʍʅʆʃʆɻʀʗ ʅɸ ʌʒʉʊʒʎʀ ʀ ʉʋʉɸʄ 

ʇʨʝʟ ʦʪʯʝʪʥʘʪʘ ʛʦʜʠʥʘ ʟʘ ʚʢʣʶʯʚʘʥʝ ʚ ʭʠʙʨʠʜʠʟʘʮʠʷ ʥʘ ʠʥʪʨʦʜʫʮʠʨʘʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʚ 

ʩʝʣʝʢʮʠʦʥʥʘʪʘ ʧʨʦʛʨʘʤʘ ʧʨʠ ʬʲʩʪʲʮʠʪʝ ʝ ʨʘʟʨʘʙʦʪʝʥ ʥʘʫʯʥʦʦʙʦʩʥʦʚʘʥ ʧʦʜʭʦʜ ʟʘ ʦʧʨʝʜʝʣʷʥʝ 

ʥʘ ʨʦʜʠʪʝʣʠʪʝ ʠ ʨʦʜʠʪʝʣʩʢʠʪʝ ʜʚʦʡʢʠ. ɿʘ ʮʝʣʪʘ ʝ ʠʟʧʦʣʟʚʘʥʘ ʢʦʤʧʣʝʢʩʥʘ ʦʮʝʥʢʘ, ʬʘʢʪʦʨʝʥ, 

ʢʣʲʩʪʲʨʝʥ, ʢʦʨʝʣʘʮʠʦʥʝʥ, ʠ Path ʘʥʘʣʠʟ.  

ɺ ʥʘʯʘʣʥʠʪʝ ʟʚʝʥʘ ʦʪ ʩʝʣʝʢʮʠʷʪʘ ʥʘ ʬʲʩʪʲʮʠʪʝ (F1 ʠ F2) ʯʨʝʟ ʧʦʢʘʟʘʪʝʣʷ ʩʪʝʧʝʥ ʥʘ 

ʜʦʤʠʥʠʨʘʥʝ ʥʘ ʧʨʠʟʥʘʢʘ d/a ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʠʥʙʨʝʜʥʘ ʜʝʧʨʝʩʠʷ ʚ ʧʦʪʦʤʩʪʚʘʪʘ ʝ ʦʪʯʝʪʝʥʦ 

ʥʘʣʠʯʠʝʪʦ ʠʣʠ ʦʪʩʲʩʪʚʠʝʪʦ ʥʘ ʭʦʤʦʟʠʛʦʪʥʦʩʪ ʧʦ ʜʦʤʠʥʘʥʪʥʠ ʛʝʥʠ, ʢʦʥʪʨʦʣʠʨʘʱʠ ʜʦʙʠʚʘ ʥʘ 

ʧʣʦʜʦʚʝ ʠ ʷʜʢʘ ʚ ʠʟʫʯʘʚʘʥʠʪʝ ʧʦʪʦʤʩʪʚʘ. ʇʨʠ ʬʲʩʪʲʮʠʪʝ ʝ ʟʘʣʦʞʝʥ ʢʦʥʢʫʨʩʝʥ ʩʦʨʪʦʚ ʦʧʠʪ ʟʘ 

ʚʪʦʨʘ ʛʦʜʠʥʘ ʩ 11 ʧʝʨʩʧʝʢʪʠʚʥʠ ʩʝʣʝʢʮʠʦʥʥʠ ʣʠʥʠʠ. ɼʚʝ ʦʪ ʪʷʭ ʧʨʝʚʲʟʭʦʞʜʘʪ ʧʦ ʜʦʙʠʚ ʥʘ 

ʧʣʦʜʦʚʝ ʥʘʮʠʦʥʘʣʥʠʷ ʩʪʘʥʜʘʨʪ ʩʦʨʪ Ăʂʨʝʤʝʥʘò, ʨʘʟʣʠʢʠʪʝ ʩʘ ʜʦʙʨʝ ʦʩʠʛʫʨʝʥʠ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʢʘʟʘʥʠ. ɺ ʟʘʣʦʞʝʥʠʷ ʟʘ ʧʲʨʚʘ ʛʦʜʠʥʘ ʩʦʨʪʦʚ ʦʧʠʪ ʜʚʝ ʦʪ ʠʟʧʠʪʚʘʥʠʪʝ ʣʠʥʠʠ 

ʧʨʦʜʫʮʠʨʘʪ ʜʦʢʘʟʘʥʦ ʧʦ-ʚʠʩʦʢ ʜʦʙʠʚ ʦʪ ʩʪʘʥʜʘʨʪʘ ʂʨʝʤʝʥʘ.  

ʀʥʪʨʦʜʫʮʠʨʘʥʠʪʝ ʧʨʝʟ ʥʘʩʪʦʷʱʘʪʘ ʛʦʜʠʥʘ ʦʙʨʘʟʮʠ ʩʫʩʘʤ ʧʦʢʘʟʚʘʪ ʩʣʘʙʠ ʧʨʦʜʫʢʪʠʚʥʠ 

ʚʲʟʤʦʞʥʦʩʪʠ, ʘ ʪʝʟʠ ʩ ʧʨʦʠʟʭʦʜ ʦʪ ʂʝʥʠʷ ʠ ɿʘʠʨ ʥʝ ʦʙʨʘʟʫʚʘʪ ʢʫʪʠʡʢʠ ʠ ʩʝʤʝʥʘ. 

ʇʨʠ ʩʫʩʘʤʘ ʩʘ ʟʘʣʦʞʝʥʠ 2 ʢʦʥʢʫʨʩʥʠ ʩʦʨʪʦʚʠ ʦʧʠʪʘ ʟʘ ʪʨʝʪʘ ʛʦʜʠʥʘ. ʃʠʥʠʠʪʝ, 

ʫʯʘʩʪʚʘʱʠ ʚ ʩʦʨʪʦʚʠʪʝ ʦʧʠʪʠ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʫʩʪʦʡʯʠʚʠ ʥʘ ʨʘʟʮʝʧʚʘʥʝ ʢʫʪʠʡʢʠ ʠ ʩʝʤʝʥʘ 

ʩ ʧʨʠʢʘʯʝʥʘ ʧʣʘʮʝʥʪʘ. ʊʨʠʪʝ ʢʘʥʜʠʜʘʪ ʩʦʨʪʘ ʩʫʩʘʤ ï ɸʠʜʘ, ʅʝʚʝʥʘ ʠ ɺʘʣʷ, ʟʘʣʦʞʝʥʠ ʚ ʂʉʆ 

ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʜʦʙʠʚ ʥʘ ʩʝʤʝʥʘ, ʨʘʚʝʥ ʥʘ ʥʘʮʠʦʥʘʣʥʠʷ ʩʪʘʥʜʘʨʪ ï ʩʦʨʪ ʄʠʣʝʥʘ. 

ʀʟʧʠʪʘʥʠ ʚ ʜʚʝ ʨʘʟʣʠʯʥʠ ʩʭʝʤʠ ʥʘ ʦʪʛʣʝʞʜʘʥʝ, ɸʠʜʘ ʠ ʅʝʚʝʥʘ ʧʦʢʘʟʚʘʪ ʜʦʙʨʠ 

ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʜʠʨʝʢʪʥʘ ʞʲʪʚʘ ʩ ʢʦʤʙʘʡʥ. 

ʇʨʠ ʬʲʩʪʲʮʠʪʝ ʠ ʛʨʘʭʘ ʩʘ ʧʨʦʠʟʚʝʜʝʥʠ ʜʦʩʪʘʪʲʯʥʦ ʧʦʪʦʤʩʪʚʘ ʟʘ ʧʨʦʜʲʣʞʘʚʘʥʝ ʥʘ 

ʧʨʦʮʝʩʘ ʥʘ ʩʦʨʪʦʧʦʜʜʲʨʞʘʥʝ ʧʨʠ ʪʝʟʠ ʢʫʣʪʫʨʠ. 

 

ʆʇɸɿɺɸʅɽ ʀ ʋʇʈɸɺʃɽʅʀɽ ʅɸ ʈɸʉʊʀʊɽʃʅʀʊɽ ɻɽʅɽʊʀʏʅʀ ʈɽʉʋʈʉʀ ɺ 

ɹʒʃɻɸʈʀʗ 

ʇʨʝʟ 2014 ʛ. ʝ ʠʟʚʲʨʰʝʥʦ ʦʙʦʛʘʪʷʚʘʥʝ ʥʘ ʠʟʛʨʘʜʝʥʠʪʝ ʢʦʣʝʢʮʠʠ ʧʦ ʛʨʫʧʠ ʢʫʣʪʫʨʠ ʩ 

ʦʙʱʦ 404 ʦʙʨʘʟʮʠ, ʨʝʛʠʩʪʨʠʨʘʥʠ ʧʦ ʧʘʩʧʦʨʪʥʠ ʜʘʥʥʠ, ʢʘʪʦ 247 ʦʙʨʘʟʮʠ ʩʘ ʦʪ ʠʥʪʨʦʜʫʢʮʠʷ, 

147 ʦʪ ʝʢʩʧʝʜʠʮʠʠ ʠ 10 ʙʨ. ʩʘ ʩʝʣʝʢʮʠʦʥʥʠ ʤʘʪʝʨʠʘʣʠ, ʧʦʣʫʯʝʥʠ ʦʪ ʠʥʩʪʠʪʫʪʠʪʝ ʚ ʩʠʩʪʝʤʘʪʘ 

ʥʘ ʉʉɸ ʠ ʩʨʦʜʥʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ɹʲʣʛʘʨʠʷ. ʈʝʢʦʣʪʠʨʘʥʠ ʦʙʱʦ ʚ ʢʦʣʝʢʮʠʠ ʠ ʦʧʠʪʠ ʩʘ 2189 

ʦʙʨʘʟʮʠ. ʆʮʝʥʝʥʠ ʧʦ ʤʦʨʬʦʣʦʛʠʯʥʠ, ʘʛʨʦʙʠʦʣʦʛʠʯʥʠ, ʩʪʦʧʘʥʩʢʠ ʠ ʜʨ. ʧʨʠʟʥʘʮʠ ʩʘ 1448 

ʦʙʨʘʟʮʠ (ʟʲʨʥʝʥʦ-ʞʠʪʥʠ - 563 ʦʙʨʘʟʮʠ; ʬʫʨʘʞʥʠ ʟʲʨʥʝʥʦ-ʙʦʙʦʚʠ - 45; ʬʫʨʘʞʥʦ-ʙʦʙʦʚʠ ʠ 

ʞʠʪʥʠ ʪʨʝʚʠ - 44; ʪʝʭʥʠʯʝʩʢʠ ʠ ʤʘʩʣʦʜʘʡʥʠ - 27; ʟʝʣʝʥʯʫʢʦʚʠ - 285, ʜʝʢʦʨʘʪʠʚʥʠ - 302 ʠ 

ʤʝʜʠʮʠʥʩʢʠ ʠ ʘʨʦʤʘʪʥʠ ʚʠʜʦʚʝ - 182).  

ʉ ʠʟʷʚʝʥʠ ʩʪʦʧʘʥʩʢʠ ʢʘʯʝʩʪʚʘ ʧʦ ʜʦʙʠʚ ʟʲʨʥʦ, ʨʘʥʦʟʨʷʣʦʩʪ, ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʘʙʠʦʪʠʯʥʠ 

ʠ ʙʠʦʪʠʯʥʠ ʩʪʨʝʩʦʚʠ ʬʘʢʪʦʨʠ, ʢʘʢʪʦ ʠ ʧʦ ʙʠʦʭʠʤʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ʩʘ ʦʪʙʨʘʥʠ ʦʙʨʘʟʮʠ ʩ 

ʮʝʥʥʠ ʢʘʯʝʩʪʚʘ ʦʪ ʚʩʠʯʢʠ ʛʨʫʧʠ ʢʫʣʪʫʨʠ. 

ɺ ʅʘʮʠʦʥʘʣʥʘʪʘ ʛʝʥʙʘʥʢʘ ʩʝʤʝʥʥʠʪʝ ʦʙʨʘʟʮʠ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʚ ʙʘʟʦʚʘ, ʨʘʙʦʪʥʘ ʠ 

ʦʙʤʝʥʥʘ ʢʦʣʝʢʮʠʷ. ɺ ʙʘʟʦʚʘʪʘ ʢʦʣʝʢʮʠʷ ʟʘ ʜʲʣʛʦʩʨʦʯʥʦ ʩʲʭʨʘʥʝʥʠʝ ʩʘ ʧʦʩʪʲʧʠʣʠ ʦʙʱʦ 213 

ʦʙʨʘʟʮʠ ʦʪ 26 ʢʫʣʪʫʨʥʠ ʠ ʜʠʚʠ ʚʠʜʦʚʝ. ʆʪ ʪʷʭ 11 ʙʨʦʷ ʩʘ ʟʘ ʧʦʧʲʣʚʘʥʝ ʩ ʥʦʚʘ ʨʝʧʨʦʜʫʢʮʠʷ ʥʘ 



ʧʦ-ʨʘʥʦ ʩʲʭʨʘʥʝʥʠ ʚ ʛʝʥʙʘʥʢʘʪʘ ʦʙʨʘʟʮʠ, ʘ 48 ʙʨʦʷ ʩʘ ʩʝʤʝʥʥʠ ʦʙʨʘʟʮʠ, ʢʦʠʪʦ ʩʘ ʧʦʢʘʟʘʣʠ 

ʥʠʩʢʘ ʢʲʣʥʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ. ʆʙʱʠʷʪ ʙʨʦʡ ʥʘ ʥʦʚʠʪʝ ʧʦʩʪʲʧʣʝʥʠʷ ʝ 165, ʩ ʢʦʝʪʦ ʙʘʟʦʚʘʪʘ 

ʢʦʣʝʢʮʠʷ ʜʦʩʪʠʛʘ ʦʙʱ ʙʨʦʡ ʦʪ 42 685 ʦʙʨʘʟʮʠ. ɺ ʨʘʙʦʪʥʘʪʘ ʢʦʣʝʢʮʠʷ ʧʨʠ ʫʩʣʦʚʠʷ ʟʘ 

ʩʨʝʜʥʦʩʨʦʯʥʦ ʩʲʭʨʘʥʝʥʠʝ ʩʘ ʧʦʩʪʲʧʠʣʠ ʩʝʤʝʥʘ ʦʪ ʦʙʱʦ 1139 ʦʙʨʘʟʮʠ ʦʪ 10 ʚʠʜʘ. ɺ 

ʦʙʤʝʥʥʘʪʘ ʢʦʣʝʢʮʠʷ ʩʘ ʚʢʣʶʯʝʥʠ 33 ʥʦʚʠ ʦʙʨʘʟʮʠ ʦʪ 4 ʚʠʜʘ. ʆʪ ʬʦʥʜʘ ʥʘ ʛʝʥʙʘʥʢʘʪʘ ʧʦ 

ʟʘʷʚʢʠ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʨʦʛʨʘʤʠ ʫ ʥʘʩ ʠ ʦʪ ʯʫʞʙʠʥʘ ʩʘ ʧʨʝʜʦʩʪʘʚʝʥʠ ʦʙʱʦ 274 ʦʙʨʘʟʮʠ. 

ɼʫʙʣʠʨʘʥʘ ʝ ʫʥʠʢʘʣʥʘ ʙʲʣʛʘʨʩʢʘ ʛʝʥʧʣʘʟʤʘ ʦʪ 933 ʦʙʨʘʟʮʠ ʦʪ 14 ʨʘʩʪʠʪʝʣʥʠ ʚʠʜʘ ʚ 

ʩʚʝʪʦʚʥʦʪʦ ʩʝʤʝʭʨʘʥʠʣʠʱʝ ʉʚʘʣʙʘʨʜ (Svalbard Global Seed Vault).  

ʇʨʝʟ 2014 ʛ. ʚ ɹʦʪʘʥʠʯʝʩʢʘʪʘ ʛʨʘʜʠʥʘ ʥʘ ʀʈɻʈ ï ʉʘʜʦʚʦ ʩʝ ʧʦʜʜʲʨʞʘʪ ʦʙʱʦ 450 

ʨʘʩʪʠʪʝʣʥʠ ʚʠʜʘ ʦʪ 60 ʩʝʤʝʡʩʪʚʘ, ʢʘʪʦ ʥʷʢʦʠ ʦʪ ʪʷʭ ʩʘ ʨʝʜʢʠ, ʝʥʜʝʤʠʯʥʠ ʠ ʟʘʩʪʨʘʰʝʥʠ 

ʨʘʩʪʝʥʠʷ.  

 

ʀʅʊʈʆɼʋʂʎʀʗ, ʉɽʃɽʂʎʀʗ ʀ ɸɻʈʆʊɽʍʅʀʂɸ ʅɸ ʆʈʀɿɸ ʉ ʎɽʃ 

ʆʇʊʀʄʀɿʀʈɸʅɽ ʅɸ ʉʆʈʊʆɺɸʊɸ ʉʊʈʋʂʊʋʈɸ ʅɸ ʆʈʀɿɸ ʇʈʀ ʋʉʃʆɺʀʗʊɸ ʅɸ  

ʖɾʅɸ ɹʒʃɻɸʈʀʗ 

ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʩʘ ʟʘʣʦʞʝʥʠ ʟʘ ʧʨʦʫʯʚʘʥʝ ʠ ʨʝʧʨʦʜʫʮʠʨʘʥʝ 72 ʩʦʨʪʘ ʠ 

ʩʝʣʝʢʮʠʦʥʥʠ ʣʠʥʠʠ ʩ ʤʝʩʪʝʥ ʠ ʯʫʞʜ ʧʨʦʠʟʭʦʜ ï ʈʫʩʠʷ, ʋʢʨʘʡʥʘ, ʀʪʘʣʠʷ, ʌʨʘʥʮʠʷ, ɻʲʨʮʠʷ, 

ʈʫʤʲʥʠʷ, ʊʫʨʮʠʷ, ʂʠʪʘʡ ʠ ʗʧʦʥʠʷ. ʉ ʜʝʩʝʪ ʦʪ ʪʷʭ, ʢʦʠʪʦ ʩʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ 

ʝ ʠʟʚʝʜʝʥ ʢʦʥʢʫʨʩʝʥ ʩʦʨʪʦʚ ʦʧʠʪ. ɺ ʥʝʛʦ ʩʘ ʚʢʣʶʯʝʥʠ ʠ ʜʚʝ ʧʝʨʩʧʝʢʪʠʚʥʠ ʙʲʣʛʘʨʩʢʠ ʣʠʥʠʠ 

ʦʨʠʟ. ɿʘ ʩʪʘʥʜʘʨʪʠ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʂʨʘʩʥʦʜʘʨʩʢʠ 424 (ʈʫʩʠʷ) ʠ ʆʩʤʘʥʜʞʠʢ 97 (ʊʫʨʮʠʷ), ʢʦʠʪʦ 

ʩʘ ʩʪʘʥʜʘʨʪʠ ʠ ʚ ʀɸʉɸʉ. ʉʦʨʪʦʚʝʪʝ ʠ ʣʠʥʠʠʪʝ ʩʘ ʦʮʝʥʝʥʠ ʧʦ 40 ʧʦʢʘʟʘʪʝʣʠ ʦʪ 

ʤʝʞʜʫʥʘʨʦʜʥʠʷ ʜʝʩʢʨʠʧʪʦʨ ʟʘ ʦʨʠʟʘ. 

ʅʘʧʨʘʚʝʥʠ ʩʘ ʦʩʝʤ ʢʨʲʩʪʦʩʢʠ ʠ ʩʘ ʧʦʣʫʯʝʥʠ 44 ʙʨʦʷ ʭʠʙʨʠʜʥʠ ʩʝʤʝʥʘ. 

ʆʪʙʨʘʥʠ ʩʘ 1350 ʝʣʠʪʥʠ ʤʝʪʣʠʮʠ ʦʪ 30 ʢʨʲʩʪʦʩʢʠ. 

ʇʨʦʫʯʝʥʘ ʝ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ 12 ʠʥʪʨʦʜʫʮʠʨʘʥʠ ʩʦʨʪʘ, 2 ʙʲʣʛʘʨʩʢʠ ʣʠʥʠʠ ʦʨʠʟ, ʚ ʪ. ʯ. 

ʂʨʘʩʥʦʜʘʨʩʢʠ 424 ʠ ʆʩʤʘʥʜʞʠʢ 97 ʩʧʨʷʤʦ ʩʝʤʝʥʥʦʧʨʝʥʦʩʠʤʠʷ ʧʘʪʦʛʝʥ F. ʩulmorum.  

ʊʝʩʪʦʚʝʪʝ ʦʪʢʨʦʷʚʘʪ ʠʪʘʣʠʘʥʩʢʠʷ ʩʦʨʪ ɹʘʣʜʦ ʢʘʪʦ ʥʦʩʠʪʝʣ ʥʘ ʚʠʩʦʢʘ ʫʩʪʦʡʯʠʚʦʩʪ 

ʢʘʢʪʦ ʧʨʠ ʝʩʪʝʩʪʚʝʥ, ʪʘʢʘ ʠ ʧʨʠ ʠʟʢʫʩʪʚʝʥ ʠʥʬʝʢʮʠʦʟʝʥ ʬʦʥ.  

ɿʘʣʦʞʝʥʠ ʩʘ ʚ ʜʚʫʛʦʜʠʰʥʦ ʠʟʧʠʪʚʘʥʝ ʚʧʠʩʘʥʠʪʝ ʚ ʆʬʠʮʠʘʣʥʘʪʘ ʩʦʨʪʦʚʘ ʣʠʩʪʘ ʥʘ 

ɹʲʣʛʘʨʠʷ ʩʦʨʪʦʚʝ ʀʈɻʈ ɼʘʥʠ, ɸʚʘʣʷ ʠ ʀʈɻʈ ɺʠʢʠ. ʇʨʦʠʟʚʝʜʝʥʠ ʩʘ ʘʚʪʝʥʪʠʯʥʠ, 

ʚʠʩʦʢʦʢʘʯʝʩʪʚʝʥʠ ʧʨʝʜʙʘʟʦʚʠ ʩʝʤʝʥʘ ʟʘ ʉʀʇ ɯɯ ʛʦʜʠʥʘ. 

 

ʇʈʀʃʆɾɽʅʀɽ ʅɸ ʄɽʊʆɼʀʊɽ ʅɸ ʈɸʉʊʀʊɽʃʅʀʊɽ ɹʀʆʊɽʍʅʆʃʆɻʀʀ ɿɸ 

ʆʇɸɿɺɸʅɽ ʅɸ ʈɸʉʊʀʊɽʃʅʀʊɽ ɻɽʅɽʊʀʏʅʀ ʈɽʉʋʈʉʀ ʀ ʀɿʇʆʃɿɺɸʅɽʊʆ ʀʄ ɿɸ 

ʅʆɺʀ ɹʀʆʊɽʍʅʆʃʆɻʀʏʅʀ ʀ ʉɽʃɽʂʎʀʆʅʅʀ ʈɽʐɽʅʀʗ 

ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʩʘ ʧʨʦʚʝʜʝʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʢʣʝʪʲʯʥʠ 

ʩʫʩʧʝʥʜʠʘʣʥʠ ʢʫʣʪʫʨʠ ʦʪ ʩʝʤʝʡʩʪʚʦ Leucojum aestivum (ʙʣʘʪʥʦ ʢʦʢʠʯʝ), Narcissus poeticus 

(ʥʘʨʮʠʩ) ʠ Galanthus nivalis (ʦʙʠʢʥʦʚʝʥʦ ʢʦʢʠʯʝ) ʧʦʨʘʜʠ ʛʦʣʝʤʠʷ ʠʥʪʝʨʝʩ ʢʲʤ ʙʠʦʘʢʪʠʚʥʠʪʝ 

ʘʣʢʘʣʦʠʜʠ ʦʪ ʩʝʤ. Amaryllidaceae, ʧʦ-ʩʧʝʮʠʘʣʥʦ ʢʲʤ ʚʠʩʦʢʦʪʦ ʠʤ ʩʲʜʲʨʞʘʥʠʝ ʚ ʛʝʥʦʪʠʧʦʚʝʪʝ 

ʦʪ ʙʘʣʢʘʥʩʢʠʷ ʨʝʛʠʦʥ. 

ʇʨʝʟ 2014 ʛ. ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʨʘʙʦʪʘ ʝ ʥʘʩʦʯʝʥʘ ʢʲʤ ʠʟʫʯʘʚʘʥʝ ʚʣʠʷʥʠʝʪʦ ʥʘ 

ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʠ ʟʘ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘʥʝ ʥʘ ʥʷʢʦʣʢʦ ʩʦʨʪʘ ʤʝʥʪʘ ʚ ʫʩʣʦʚʠʷ in vitro. 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʦʩʥʦʚʘ ʟʘ ʨʘʟʤʥʦʞʘʚʘʥʝ ʥʘ ʚʠʜʘ ʩ ʧʨʠʣʝʞʘʱʠʪʝ ʤʫ ʩʦʨʪʦʚʝ ʯʨʝʟ 

ʝʜʠʥʠʯʝʥ ʣʝʪʦʨʘʩʲʣ ʠ ʯʨʝʟ ʧʨʦʣʠʬʝʨʘʮʠʷ ʧʨʠ ʨʘʟʤʥʦʞʠʪʝʣʝʥ ʢʦʝʬʠʮʠʝʥʪ 1: 53,2.  

ɿʨʝʣʠ ʟʘʨʦʜʠʰʠ ʦʪ 9 ʣʠʥʠʠ ʧʰʝʥʠʮʘ ʩʘ ʠʥʦʢʫʣʠʨʘʥʠ ʥʘ 7 ʭʨʘʥʠʪʝʣʥʠ ʩʨʝʜʠ ʩ 

ʨʘʟʣʠʯʝʥ ʩʲʩʪʘʚ ʥʘ ʦʩʥʦʚʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʠ ʨʘʩʪʝʞʥʠ ʨʝʛʫʣʘʪʦʨʠ. ʆʪʯʝʪʝʥ ʝ ʧʨʦʮʝʩ ʥʘ 

ʢʘʣʫʩʦʦʙʨʘʟʫʚʘʥʝ ï 42,5% ʥʘ ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ, ʩʲʜʲʨʞʘʱʘ 4 mg/l 2,4 ïD. ʄʘʢʘʨ ʠ 

ʥʝʜʦʩʪʠʛʥʘʪʘ ʤʘʢʩʠʤʘʣʥʘ ʩʪʝʧʝʥ ʥʘ ʢʘʣʫʩʦʦʙʨʘʟʫʚʘʥʝ, ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ 

ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʧʨʦʜʲʣʞʘʚʘʥʝ ʠ ʨʘʟʛʨʲʱʘʥʝ ʥʘ ʨʘʙʦʪʘʪʘ ʚ ʧʦʩʦʢʘ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥʝ ʥʘ ʥʦʚʠ 

ʩʪʠʤʫʣʘʪʦʨʠ ʠ ʨʘʟʣʠʯʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʥʝʜʠʬʝʨʝʥʮʠʨʘʥʘ 

ʪʲʢʘʥ ʠ ʧʨʦʫʯʚʘʥʝ ʥʘ ʨʝʛʝʥʝʨʘʮʠʦʥʥʠʪʝ ʡ ʚʲʟʤʦʞʥʦʩʪʠ. 

 



ʉʒɿɼɸɺɸʅɽ ʅɸ ʅʆɺʀ ɺʀʉʆʂʆɼʆɹʀɺʅʀ ʉʆʈʊʆɺɽ ʆɹʀʂʅʆɺɽʅɸ ɿʀʄʅɸ 

ʇʐɽʅʀʎɸ ʉ ʂʆʄʇʃɽʂʉ ʆʊ ʉʊʆʇɸʅʉʂʀ ʂɸʏɽʉʊɺɸ ʀ ɺʀʉʆʂɸ ɽʂʆʃʆɻʀʏɽʉʂɸ 

ʇʃɸʉʊʀʏʅʆʉʊ, ʇʆɼʍʆɼʗʑʀ ɿɸ ʉʋʍʀʊɽ ʈɸʁʆʅʀ ʅɸ ʉʊʈɸʅɸʊɸ 

ɿʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʥʦʚʦ ʛʝʥʝʪʠʯʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʤʝʪʦʜʠʪʝ ʥʘ 

ʤʝʞʜʫʩʦʨʪʦʚʘʪʘ ʭʠʙʨʠʜʠʟʘʮʠʷ, ʦʪʜʘʣʝʯʝʥʘʪʘ ʭʠʙʨʠʜʠʟʘʮʠʷ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʷ ʤʫʪʘʛʝʥʝʟ ʠ 

ʭʠʙʨʠʜʥʦ-ʤʫʪʘʥʪʥʠʷ ʤʝʪʦʜ. ɺ ʢʦʣʝʢʮʠʦʥʝʥ, ʭʠʙʨʠʜʝʥ, ʤʫʪʘʥʪʝʥ ʠ ʩʝʣʝʢʮʠʦʥʝʥ ʧʠʪʦʤʥʠʢ ʩʘ 

ʠʟʧʠʪʘʥʠ ʥʘʜ 4097 ʩʦʨʪʘ, ʭʠʙʨʠʜʥʠ, ʭʠʙʨʠʜʥʦ-ʤʫʪʘʥʪʥʠ ʣʠʥʠʠ ʠ ʧʦʧʫʣʘʮʠʠ ʦʙʠʢʥʦʚʝʥʘ 

ʟʠʤʥʘ ʧʰʝʥʠʮʘ. ʆʩʲʱʝʩʪʚʝʥʠ ʩʘ 49 ʥʦʚʠ ʭʠʙʨʠʜʥʠ ʢʦʤʙʠʥʘʮʠʠ. ʆʮʝʥʝʥʠ ʩʘ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ 

ʩʚʦʡʩʪʚʘ ʥʘ ʥʘʜ 820 ʙʨ. ʩʝʣʝʢʮʠʦʥʥʠ ʣʠʥʠʠ ʠ ʩʦʨʪʦʚʝ ʧʰʝʥʠʮʘ. ʇʨʦʫʯʝʥʦ ʝ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 

ʟʲʨʥʦʪʦ ʥʘ ʜʨʝʚʥʠ ʧʰʝʥʠʯʥʠ ʚʠʜʦʚʝ ʊr. spelta, Tr. monococcum ʠ Tr. dicoccum. ɸʥʘʣʠʟʠʨʘʥʠ 

ʩʘ ʩʝʣʝʢʮʠʦʥʥʠ ʤʘʪʝʨʠʘʣʠ ʦʙʠʢʥʦʚʝʥʘ ʧʰʝʥʠʮʘ ʧʦ ʨʝʜʠʮʘ ʢʦʩʚʝʥʠ ʧʦʢʘʟʘʪʝʣʠ ʦʪʥʦʩʥʦ 

ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʠʤ ʢʲʤ ʘʙʠʦʪʠʯʥʠ ʩʪʨʝʩʦʚʠ ʬʘʢʪʦʨʠ. ʅʘ ʠʥʬʝʢʮʠʦʟʝʥ ʫʯʘʩʪʲʢ ʩʘ ʫʩʪʘʥʦʚʝʥʠ 

ʠʤʫʥʠʪʝʪʥʠʪʝ ʧʨʦʷʚʠ ʩʧʨʷʤʦ ʧʨʠʯʠʥʠʪʝʣʠʪʝ ʥʘ ʙʨʘʰʥʝʩʪʘ ʤʘʥʘ, ʢʘʬʷʚʘ ʠ ʞʲʣʪʘ ʨʲʞʜʘ ʥʘ 

ʩʝʣʝʢʮʠʦʥʥʠ ʣʠʥʠʠ ʠ ʩʦʨʪʦʚʝ ʦʙʠʢʥʦʚʝʥʘ ʧʰʝʥʠʮʘ. ʆʧʨʝʜʝʣʝʥʘ ʝ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʘʟʦʪʘ, ʢʘʢʪʦ ʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʤʫ ʧʦ ʦʨʛʘʥʠ ʧʨʠ ʩʦʨʪʦʚʝ ʥʘ ʀʈɻʈ. ʇʨʦʚʝʜʝʥ ʝ 

ʢʦʥʢʫʨʩʝʥ ʩʦʨʪʦʚ ʦʧʠʪ ʚ ʆʉʇɿ ï ʇʘʟʘʨʜʞʠʢ. ɼʦʙʠʚʠʪʝ ʜʦʩʪʠʛʘʪ ʜʦ 800 kg/da. ʉʦʨʪʦʚʝʪʝ ʦʪ 

ʧʦ-ʥʦʚʘʪʘ ʩʝʣʝʢʮʠʷ (ɼʠʘʤʘʥʪ, ʄʦʤʯʠʣ, ʌʝʨʤʝʨ) ʧʦʢʘʟʚʘʪ ʧʦ-ʚʠʩʦʢʠ ʜʦʙʠʚʠ. ʇʨʦʠʟʚʝʜʝʥʠ ʩʘ 

19 335 kg ʩʝʤʝʥʘ ʦʪ ʞʠʪʥʠ ʢʫʣʪʫʨʠ. 

ʇʨʝʟ 2014 ʛ. ʚ ʀɸʉɸʉ ʟʘ ʧʲʨʚʘ ʛʦʜʠʥʘ ʩʝ ʠʟʧʠʪʚʘʪ 2 ʢʘʥʜʠʜʘʪ ʩʦʨʪʘ ʧʰʝʥʠʮʘ ï MX 

247/33 ʠ ʉʦʢʦʣʝʮ, ʘ ʝʜʠʥ ʢʘʥʜʠʜʘʪ ʩʦʨʪ ï MX 187/3 ʝ ʚʢʣʶʯʝʥ ʟʘ ʠʟʧʠʪʚʘʥʝ ʧʨʝʟ 

ʚʝʛʝʪʘʮʠʦʥʥʘʪʘ 2014/2015 ʛʦʜʠʥʘ. 

 

ɼʆɹʈʋɼɾɸʅʉʂʀ ɿɽʄɽɼɽʃʉʂʀ ʀʅʉʊʀʊʋʊ ï ɻɽʅɽʈɸʃ ʊʆʐɽɺʆ 

ʉʒɿɼɸɺɸʅɽ ʅɸ ʉʆʈʊʆɺɽ ɽʏɽʄʀʂ, ʊʈʀʊʀʂɸʃɽ ʀ ʊɺʒʈɼɸ ʇʐɽʅʀʎɸ, 

ʇʈʀɻʆɼʅʀ ɿɸ ʆʊɻʃɽɾɼɸʅɽ ʇʈʀ ʇʆʏɺɽʅʆ-ʂʃʀʄɸʊʀʏʅʀʊɽ ʋʉʃʆɺʀʗ ʅɸ 

ʉʊʈɸʅɸʊɸ 

ʆʩʲʱʝʩʪʚʝʥʠ ʩʘ 40 ʥʦʚʠ ʢʨʲʩʪʦʩʢʠ ʧʨʠ ʝʯʝʤʠʢʘ, 110 ʙʨ. ʧʨʠ ʪʨʠʪʠʢʘʣʝ ʠ 202 ʙʨ. ʧʨʠ 

ʪʚʲʨʜʘʪʘ ʧʰʝʥʠʮʘ. ʆʙʝʤʲʪ ʥʘ ʩʦʨʪʦʚʠʪʝ ʦʧʠʪʠ ʧʦ ʩʝʣʝʢʮʠʦʥʥʠ ʟʚʝʥʘ ʝ: ʂʦʥʪʨʦʣʥʦ ʠʟʧʠʪʚʘʥʝ 

(ʂʀ) 990 ʣʠʥʠʠ ʩ ʝʯʝʤʠʢ, 595 ʣʠʥʠʠ ʩ ʪʨʠʪʠʢʘʣʝ ʠ 393 ʩ ʪʚʲʨʜʘ ʧʰʝʥʠʮʘ; ʇʨʝʜʚʘʨʠʪʝʣʝʥ 

ʩʦʨʪʦʚ ʦʧʠʪ (ʇʉʆ) ï ʪʨʠʪʠʢʘʣʝ 112, ʪʚʲʨʜʘ ʧʰʝʥʠʮʘ 118 ʣʠʥʠʠ ; ʂʦʥʢʫʨʩʝʥ ʩʦʨʪʦʚ ʦʧʠʪ 

(ʂʉʆ) ï ʪʨʠʪʠʢʘʣʝ 112, ʪʚʲʨʜʘ ʧʰʝʥʠʮʘ 72 ʣʠʥʠʠ ʠ ʝʯʝʤʠʢ 108, ʦʪ ʢʦʠʪʦ 48 ʩʘ ʬʫʨʘʞʝʥ ʪʠʧ. 

ɿʘ ʧʲʨʚʘ ʛʦʜʠʥʘ ʚ ʀɸʉɸʉ ʩʝ ʠʟʧʠʪʚʘ ʢʘʥʜʠʜʘʪ ʩʦʨʪ ʪʨʠʪʠʢʘʣʝ ɹʦʨʠʩʣʘʚ. ʀʟʧʠʪʚʘ ʩʝ ʠ ʝʜʥʘ 

ʣʠʥʠʷ ʦʪ ʪʚʲʨʜʘ ʧʰʝʥʠʮʘ ï DAI-2200-4, ʦʪ ʢʦʷʪʦ ʩʨʝʜʥʦ ʦʪ ʚʩʠʯʢʠ ʧʫʥʢʪʦʚʝ ʥʘ ʠʟʧʠʪʚʘʥʝ ʝ 

ʧʦʣʫʯʝʥ ʜʦʙʠʚ ʦʪ 582 kg/da. ɿʘ ʚʪʦʨʘ ʛʦʜʠʥʘ ʚ ʩʠʩʪʝʤʘʪʘ ʥʘ ʀɸʉɸʉ ʩʘ ʠʟʧʠʪʘʥʠ ʢʘʥʜʠʜʘʪ 

ʩʦʨʪʦʚʝʪʝ ʟʠʤʝʥ ʬʫʨʘʞʝʥ ʝʯʝʤʠʢ GT 1172 ʠ ʪʨʠʪʠʢʘʣʝ ɹʣʘʛʦʚʝʩʪ. ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʚ ʧʦʣʟʘ ʥʘ 

ʢʘʥʜʠʜʘʪ ʩʦʨʪʦʚʝʪʝ ʠ ʱʝ ʙʲʜʘʪ ʨʘʟʛʣʝʜʘʥʠ ʦʪ ɽʉ ʥʘ ʀɸʉɸʉ. ʇʨʠʟʥʘʪʠ ʟʘ ʚʧʠʩʚʘʥʝ ʚ ʩʧʠʩʲʢ 

ɸ ʥʘ ʆʬʠʮʠʘʣʥʘʪʘ ʩʦʨʪʦʚʘ ʣʠʩʪʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʩʘ ʩʦʨʪ ʪʨʠʪʠʢʘʣʝ ɼʦʥʠ 52 ʠ ʟʠʤʝʥ 

ʬʫʨʘʞʝʥ ʝʯʝʤʠʢ ʩʦʨʪ ʊʘʥʛʨʘ ɺ ʩʭʝʤʘ ʥʘ ʥʘʯʘʣʥʦ ʩʝʤʝʧʨʦʠʟʚʦʜʩʪʚʦ ʩʘ ʚʢʣʶʯʝʥʠ: ʪʨʠ ʩʦʨʪʘ 

ʟʠʤʝʥ ʜʚʫʨʝʜʝʥ ʝʯʝʤʠʢ ï ʂʘʩʢʘʜʴʦʨ 3, ɻʊɽ ɸʭʘʪ ʠ ɻʊɽ ʗʩʧʠʩ; 5 ʩʦʨʪʘ ʪʚʲʨʜʘ ʧʰʝʥʠʮʘ ï 

ʉʘʪʫʨʥ 1, ʉʝʚʝʨʠʥʘ, ʄʠʨʝʣʘ, ʄʝʣʠʥʘ ʠ ʄʠʨʘʙʝʣ ʠ ʜʝʚʝʪ ʩʦʨʪʘ ʪʨʠʪʠʢʘʣʝ ï ʂʦʣʦʨʠʪ, ɸʪʠʣʘ, 

ɸʢʦʨʜ, ʈʝʩʧʝʢʪ, ɹʫʤʝʨʘʥʛ, ʀʨʥʠʢ, ɼʦʙʨʫʜʞʘʥʝʮ, ʃʦʚʯʘʥʝʮ ʠ ɼʦʥʠ 52. 

 

ʉʒɿɼɸɺɸʅɽ ʅɸ ʍʀɹʈʀɼʀ ʀ ʉʆʈʊʆɺɽ ʉʃʒʅʏʆɻʃɽɼ ʉ ʇʆɺʀʐɽʅɸ 

ʇʈʆɼʋʂʊʀɺʅʆʉʊ ʀ ʋʉʊʆʁʏʀɺʆʉʊ ʅɸ ʉʊʈɽʉʆɺʀ ʌɸʂʊʆʈʀ 

ʇʨʝʟ 2014 ʛ. ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʨʘʙʦʪʘ ʝ ʥʘʩʦʯʝʥʘ ʢʲʤ ʩʲʟʜʘʚʘʥʝ, ʧʨʦʫʯʚʘʥʝ ʠ 

ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʨʘʙʦʪʥʘ ʢʦʣʝʢʮʠʷ ʦʪ ʩʘʤʦʦʧʨʘʰʝʥʠ ʣʠʥʠʠ ʩʣʲʥʯʦʛʣʝʜ ʟʘʢʨʝʧʠʪʝʣʠ ʥʘ 

ʩʪʝʨʠʣʥʦʩʪʪʘ ï 870 ʙʨ., ʩʪʝʨʠʣʥʠ ʘʥʘʣʦʟʠ ʥʘ ɺ ʣʠʥʠʠʪʝ ï 90 ʙʨ. ʠ ʚʲʟʩʪʘʥʦʚʠʪʝʣʠ ʥʘ 

ʬʝʨʪʠʣʥʦʩʪʪʘ ï 2280 ʙʨ. ʃʠʥʠʠʪʝ ʩʘ ʩ ʨʘʟʥʦʦʙʨʘʟʥʠ ʤʦʨʬʦʣʦʛʠʯʥʠ ʠ ʙʠʦʣʦʛʠʯʥʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʘ ʧʦʣʫʯʝʥʠ ʯʨʝʟ ʢʣʘʩʠʯʝʩʢʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʥʠ ʤʝʪʦʜʠ ʥʘ ʩʝʣʝʢʮʠʷ. 

ʈʘʙʦʪʠ ʩʝ ʫʩʠʣʝʥʦ ʠ ʧʦ ʥʘʡ-ʥʦʚʦʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʩʝʣʝʢʮʠʷʪʘ ʥʘ ʩʣʲʥʯʦʛʣʝʜʘ ï ʩʲʟʜʘʚʘʥʝ ʥʘ 

ʣʠʥʠʠ ʠ ʭʠʙʨʠʜʠ ʩʣʲʥʯʦʛʣʝʜ ʫʩʪʦʡʯʠʚʠ ʥʘ ʭʝʨʙʠʮʠʜʠ. ʂʦʣʝʢʮʠʷʪʘ ʚʢʣʶʯʚʘ 83 ʙʨʦʷ ʣʠʥʠʠ 

ʟʘʢʨʝʧʠʪʝʣʠ ʥʘ ʩʪʝʨʠʣʥʦʩʪʪʘ ʠ 790 ʚʲʟʩʪʘʥʦʚʠʪʝʣʠ ʥʘ ʬʝʨʪʠʣʥʦʩʪʪʘ ʦʪ ʛʨʫʧʘʪʘ ʥʘ ʠʤʠ-



ʪʦʣʝʨʘʥʪʥʠʪʝ ʠ 10 ʙʨʦʷ ʣʠʥʠʠ ʟʘʢʨʝʧʠʪʝʣʠ ʥʘ ʩʪʝʨʠʣʥʦʩʪʪʘ ʠ 158 ʚʲʟʩʪʘʥʦʚʠʪʝʣʠ ʥʘ 

ʬʝʨʪʠʣʥʦʩʪʪʘ ʦʪ ʛʨʫʧʘʪʘ ʥʘ sulfonylurea-ʫʩʪʦʡʯʠʚʠ ʬʦʨʤʠ. ʉʲʟʜʘʜʝʥʠ ʠ ʠʟʧʠʪʘʥʠ ʚ ʂʉʆ ʩʘ 

304 ʠʤʠ-ʭʠʙʨʠʜʠ, ʢʘʪʦ ʥʷʢʦʠ ʦʪ ʪʷʭ ʧʦʢʘʟʚʘʪ ʤʥʦʛʦ ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ, ʢʘʢʪʦ ʫʩʪʦʡʯʠʚʦʩʪ ʢʲʤ 

ʭʝʨʙʠʮʠʜʠʪʝ ʇʫʣʩʘʨ ʠ ʉʪʦʤʧ, ʪʘʢʘ ʠ ʢʘʪʦ ʜʦʙʠʚ ʩʝʤʝʥʘ ʦʪ ʜʝʢʘʨ. ɺ ʠʥʩʪʠʪʫʪʘ ʩʝ ʧʦʜʜʲʨʞʘ 

ʧʨʠ ʝʩʪʝʩʪʚʝʥʠ ʫʩʣʦʚʠʷ ʥʘ ʧʦʩʪʦʷʥʝʥ ʩʪʘʮʠʦʥʘʨ ʝʜʠʥʩʪʚʝʥʘʪʘ ʚ ɹʲʣʛʘʨʠʷ ʢʦʣʝʢʮʠʷ ʦʪ 250 

ʦʙʨʘʟʮʠ ʦʪ ʤʥʦʛʦʛʦʜʠʰʥʠ ʚʠʜʦʚʝ ʦʪ ʨʦʜ Helianthus ʠ ʦʢʦʣʦ 200 ʦʙʨʘʟʮʠ ʦʪ 7 ʝʜʥʦʛʦʜʠʰʥʠ 

ʚʠʜʦʚʝ. ɺ ʀɸʉɸʉ ʩʘ ʧʨʝʜʦʩʪʘʚʝʥʠ ʟʘ ʦʬʠʮʠʘʣʥʦ ʠʟʧʠʪʚʘʥʝ ʟʘ ɹʉʂ ʠ ʈʍʉ ʜʚʘ ʥʦʚʠ 

ʙʲʣʛʘʨʩʢʠ ʢʘʥʜʠʜʘʪ ʭʠʙʨʠʜʘ ï ʃʠʥʟʠ ʠ ɼʠʤʠ. ʍʠʙʨʠʜʠʪʝ ʩʘ ʧʨʝʤʠʥʘʣʠ ʫʩʧʝʰʥʦ ʪʝʩʪʘ ʟʘ 

ʈʍʉ. ʇʨʝʟ 2014 ʛ. ʩʘ ʧʨʠʟʥʘʪʠ ʦʬʠʮʠʘʣʥʦ ʭʠʙʨʠʜʠʪʝ ɺʝʣʢʦ, ɻʘʙʠ ʠ ʄʠʭʘʝʣʘ, ʢʦʠʪʦ ʱʝ ʙʲʜʘʪ 

ʚʧʠʩʘʥʠ ʚ ʦʬʠʮʠʘʣʥʠʷ ʢʘʪʘʣʦʛ ʥʘ ɽʉ.  

ɺ ʜʲʨʞʘʚʥʠʪʝ ʩʦʨʪʦʚʠ ʢʦʤʠʩʠʠ ʥʘ ʨʝʜʠʮʘ ʩʪʨʘʥʠ ʩʘ ʧʨʠʟʥʘʪʠ ʩʣʝʜʥʠʪʝ ʭʠʙʨʠʜʠ: ʚ 

ʋʢʨʘʡʥʘ ʭʠʙʨʠʜ ɸʣʧʠʥ, ʚ ʈʫʩʠʷ ʭʠʙʨʠʜʠʪʝ ʗʥʘ ʠ ɸʣʧʠʥ, ʚ ʂʘʟʘʭʪʘʥ ʭʠʙʨʠʜ ɸʣʧʠʥ ʠ ʚ 

ʄʦʣʜʦʚʘ ʭʠʙʨʠʜʠʪʝ ɸʣʧʠʥ, ɺʝʣʝʢʘ, ɺʦʢʠʣ ʠ ɺʷʨʘ. ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʚ ʦʨʘʥʞʝʨʠʠʪʝ ʥʘ 

ʠʥʩʪʠʪʫʪʘ ʩʘ ʧʨʦʠʟʚʝʜʝʥʠ 322 kg ʩʝʤʝʥʘ ʦʪ ʧʝʨʩʧʝʢʪʠʚʥʠ ʭʠʙʨʠʜʠ ʠ ʩʦʨʪʦʚʝ, 183 kg 

ʧʨʝʜʙʘʟʦʚʠ ʩʝʤʝʥʘ ʦʪ ʨʦʜʠʪʝʣʩʢʠ ʣʠʥʠʠ ʥʘ ʭʠʙʨʠʜʠ, ʢʦʠʪʦ ʩʘ ʧʨʠʟʥʘʪʠ, ʧʨʝʜʩʪʦʠ ʠʤ 

ʧʨʠʟʥʘʚʘʥʝ ʠʣʠ ʫʯʘʩʪʠʝ ʚ ʦʬʠʮʠʘʣʥʦ ʠʟʧʠʪʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʩʪʨʘʥʠ. 

 

ʉʒɿɼɸɺɸʅɽ ʅɸ ʉʆʈʊʆɺɽ ɿʀʄʅɸ ʆɹʀʂʅʆɺɽʅɸ ʇʐɽʅʀʎɸ ʀ ʅɸ ʀɿʍʆɼɽʅ 

ʉɽʃɽʂʎʀʆʅɽʅ ʄɸʊɽʈʀɸʃ ʏʈɽɿ ʂʆʄɹʀʅʀʈɸʅɽ ʅɸ ʂʃɸʉʀʏɽʉʂʀʊɽ 

ʉɽʃɽʂʎʀʆʅʅʀ ʄɽʊʆɼʀ ʉ ʅʗʂʆʀ ɹʀʆʍʀʄʀʏʅʀ ʀ ɹʀʆʊɽʍʅʆʃʆɻʀʏʅʀ 

ʇʆɼʍʆɼʀ  

ʇʨʝʟ 2014 ʛ. ʩʘ ʥʘʧʨʘʚʝʥʠ 300 ʥʦʚʠ ʢʨʲʩʪʦʩʢʠ. ɺ F2 ʩʘ ʦʪʛʣʝʜʘʥʠ 420 ʢʨʲʩʪʦʩʢʠ, F3 ï 

390 ʠ ʚ F4 ï 376 ʢʨʲʩʪʦʩʢʠ. ɺ ʥʘʯʘʣʥʘ ʩʝʣʝʢʮʠʷ ʩʘ ʟʘʩʝʪʠ 49 644 ʙʨ. ʧʦʪʦʤʩʪʚʘ. ɺ ʂʉʆ ʩʘ 

ʟʘʩʝʪʠ 335 ʣʠʥʠʠ, ʢʘʪʦ ʩʨʝʜʥʠʷʪ ʜʦʙʠʚ ʩʝ ʜʚʠʞʠ ʦʪ 690 ʜʦ 950 kg/da. ɺ ʛʝʥʦʬʦʥʜʘ ʩʘ 

ʚʢʣʶʯʝʥʠ 966 ʦʙʨʘʟʮʠ ʦʙʠʢʥʦʚʝʥʘ ʧʰʝʥʠʮʘ, ʪʚʲʨʜʘ ʧʰʝʥʠʮʘ ʠ ʪʨʠʪʠʢʘʣʝ. ʇʨʦʜʲʣʞʘʚʘ ʠ 

ʦʧʠʪʘ ʩ 687 ʦʙʨʘʟʮʠ ʜʠʭʘʧʣʦʠʜʥʠ ʣʠʥʠʠ. ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʝ ʩʲʙʨʘʥʘ ʧʲʣʥʘ ʠʥʬʦʨʤʘʮʠʷ 

ʟʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 624 ʧʨʦʙʠ ʙʨʘʰʥʦ ʦʪ ʂʉʆ. ɺ ʣʘʙʦʨʘʪʦʨʠʷʪʘ ʧʦ ʙʠʦʭʠʤʠʷ ʥʘ ʟʲʨʥʝʥʦ-ʞʠʪʥʠ 

ʢʫʣʪʫʨʠ ʩʘ ʥʘʧʨʘʚʝʥʠ ʦʙʱʦ 2435 ʘʥʘʣʠʟʘ ʥʘ ʧʨʦʪʝʠʥ ʠ 138 ʘʥʘʣʠʟʘ ʥʘ ʣʠʟʠʥ ï ʧʨʦʙʠ ʦʪ ʂʉʆ, 

ʇʉʆ, ʂʀ, ʨʘʙʦʪʥʘ ʢʦʣʝʢʮʠʷ ʠ ʜʨʫʛʠ ʦʧʠʪʠ. ʇʨʝʟ 2014 ʛ. ʩʘ ʦʮʝʥʝʥʠ 2944 

ʥʦʚʦʩʝʣʝʢʮʠʦʥʠʨʘʥʠ ʣʠʥʠʠ ʦʙʠʢʥʦʚʝʥʘ ʧʰʝʥʠʮʘ ʟʘ ʫʩʪʦʡʯʠʚʦʩʪ ʢʲʤ ʙʨʘʰʥʝʩʪʘ ʤʘʥʘ ʠ 

ʩʪʲʙʣʝʥʘ ʨʲʞʜʘ. ʀʟʩʣʝʜʚʘʥʝʪʦ ʝ ʧʨʦʚʝʜʝʥʦ ʥʘ ʠʟʢʫʩʪʚʝʥ ʠʥʬʝʢʮʠʦʟʝʥ ʫʯʘʩʪʲʢ ʧʦ 

ʦʙʱʦʧʨʠʝʪʘʪʘ ʤʝʪʦʜʠʢʘ ʚ ɼɿʀ. ʆʮʝʥʝʥʠ ʚ ʣʘʙʦʨʘʪʦʨʠʷʪʘ ʧʦ ʘʙʠʦʪʠʯʝʥ ʩʪʨʝʩ ʧʦ 

ʩʪʫʜʦʫʩʪʦʡʯʠʚʦʩʪ ʩʘ 434 ʙʨ. ʣʠʥʠʠ ʠ ʩʦʨʪʦʚʝ ʦʙʠʢʥʦʚʝʥʘ ʧʰʝʥʠʮʘ ʦʪ ʂʉʆ, 742 ʙʨ. ï ʦʪ ʇʉʆ, 

787 ï ʦʪ ʂʀ, ʠ 104 ï ʦʪ ʩʦʨʪʠʤʝʥʪʘ, ʠʣʠ ʚʩʠʯʢʦ ï 1633 ʙʨʦ.̫ ɺ ʟʘʩʫʰʥʠʢʘ ʩʘ ʠʟʧʠʪʘʥʠ 55 

ʣʠʥʠʠ ʦʪ ʂʉʆ ʠ 38 ʥʘʰʠ ʠ ʯʫʞʜʠ ʩʦʨʪʦʚʝ ʧʰʝʥʠʮʘ. ɿʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʧʦ-ʜʝʪʘʡʣʥʘ ʠ ʧʲʣʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʤʝʪʦʜʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʦʜʝʣʠ. ʇʨʠʣʦʞʝʥʠ ʩʘ AMMI ʤʦʜʝʣʠ ʟʘ ʦʮʝʥʢʘ ʝʢʦʣʦʛʠʯʝʩʢʘʪʘ 

ʧʣʘʩʪʠʯʥʦʩʪ ʠ ʩʪʘʙʠʣʥʦʩʪ ʥʘ 19 ʥʦʚʠ ʩʦʨʪʦʚʝ ʟʠʤʥʘ ʤʝʢʘ ʧʰʝʥʠʮʘ, ʦʪʛʣʝʞʜʘʥʠ ʧʨʠ 

ʥʦʨʤʘʣʥʠ ʫʩʣʦʚʠʷ ʠ ʚ ʨʝʞʠʤ ʥʘ ʟʘʩʫʰʘʚʘʥʝ. ʆʙʱʦ ʚ ʥʘʯʘʣʥʦ ʩʝʤʝʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝ ʦʪʛʣʝʞʜʘʪ 

ʧʨʝʟ 2014 ʛ. 28 ʩʦʨʪʘ ʟʠʤʥʘ ʧʰʝʥʠʮʘ ʧʦ ʩʣʝʜʥʠʪʝ ʩʭʝʤʠ ï ʉʀʇ I, ʉʀʇ II, ʉʀʇ III ʠ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʨʘʟʤʥʦʞʝʥʠʝ (ʇʈ) ʥʘ ʧʣʦʱ ʦʢʦʣʦ 200 ʜʝʢʘʨʘ. ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʩʘ 

ʧʨʝʜʣʦʞʝʥʠ ʟʘ ʨʘʟʛʣʝʞʜʘʥʝ ʠ ʫʪʚʲʨʞʜʘʚʘʥʝ ʦʪ ʝʢʩʧʝʨʪʥʘʪʘ ʢʦʤʠʩʠʷ ʦʙʱʦ ʯʝʪʠʨʠ ʩʦʨʪʘ 

ʟʠʤʥʘ ʧʰʝʥʠʮʘ ï ɻʊʇ ʂʨʘʩʝʥ ʠ ɻʊʇ ʅʘʭʦʜʢʘ ʚ ʛʨʫʧʘ ɹ, ʢʘʢʪʦ ʠ GT96N177 (ɾʘʥʘ) ʠ 

GT99N174 (ʌʠʦʥʘ) ʚ ʛʨʫʧʘ ɺ. 

 

ʉʒɿɼɸɺɸʅɽ ʅɸ ʀɿʍʆɼɽʅ ʉɽʃɽʂʎʀʆʅɽʅ ʄɸʊɽʈʀɸʃ ʀ ɽʂʆʃʆɻʆ-

ʉʒʆɹʈɸɿʅʀ ʉʆʈʊʆɺɽ ʆɹʀʂʅʆɺɽʅ ɿʈʗʃ ʌɸʉʋʃ, ɻʈɸʍ, ʃɽʑɸ ʀ ʅɸʍʋʊ, 

ʋʉʊʆʁʏʀɺʀ ʅɸ ʉʊʈɽʉʆɺʀ ʌɸʂʊʆʈʀ 

ʇʨʝʟ 2014 ʛ. ʩʘ ʥʘʧʨʘʚʝʥʠ ʢʨʲʩʪʦʩʢʠ ʤʝʞʜʫ ʩʦʨʪʦʚʝʪʝ Ăʊʨʘʢʠʷò, Ăɹʝʩʣʝʪò ʠ Ăɽʣʠʢʩʠʨò 

ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʩʝʤʝʥʘ ʟʘ F1 ʠ F2. ɺ ʢʦʥʢʫʨʩʥʦ ʩʦʨʪʦʠʟʧʠʪʚʘʥʝ ʩʘ ʚʢʣʶʯʝʥʠ 6 ʩʦʨʪʘ ʢʘʪʦ 

ʩʪʘʥʜʘʨʪʠ ʠ 16 ʩʝʣʝʢʮʠʦʥʥʠ ʣʠʥʠʠ. Te ʩʘ ʩ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʦʪ 86% ʜʦ 112,9% ʩʧʨʷʤʦ ʩʨʝʜʥʠʷ 

ʩʪʘʥʜʘʨʪ (ɼʦʙʨʫʜʞʘʥʩʢʠ 7, ʇʣʦʚʜʠʚ 10, ɽʣʠʢʩʠʨ, ɹʝʩʣʝʪ ʠ ɸʙʨʠʪʫʩ) ʦʪ 1817 kg/ha, ʩʨʝʜʥʦ ʟʘ 



ʧʝʨʠʦʜʘ 2012 ï 2014 ʛ., ʩ ʧʦʜʭʦʜʷʱ ʭʘʙʠʪʫʩ ʟʘ ʧʨʷʢʘ ʞʲʪʚʘ, ʥʝʨʘʟʧʫʢʚʘʱʠ ʩʝ ʙʦʙʦʚʝ, ʜʦʙʨʠ 

ʚʢʫʩʦʚʠ ʢʘʯʝʩʪʚʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʠʪʝ ʙʦʣʝʩʪʠ (ʙʘʢʪʝʨʠʝʥ ʧʨʠʛʦʨ, 

ʦʨʝʦʣʦʚ ʧʨʠʛʦʨ, ʙʘʢʪʝʨʠʡʥʦ ʫʚʷʭʚʘʥʝ, ʘʥʪʨʘʢʥʦʟʘ, ʩʢʣʝʨʦʪʠʥʠʷ ʠ ʨʲʞʜʘ). ɿʘ ʚʪʦʨʘ ʛʦʜʠʥʘ 

ʧʨʝʟ 2014 ʛ. ʚ ʀɸʉɸʉ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʟʘ ʝʢʩʧʝʨʪʠʟʘ ʧʦ ʩʲʱʝʩʪʚʦ ʟʘ ʈʍʉ ʪʨʠ ʩʦʨʪʘ ʬʘʩʫʣ, ʦʪ 

ʢʦʠʪʦ ʜʚʘ ʩ ʙʝʣʠ ʩʝʤʝʥʘ (ɹʣʷʥ ʠ ʋʩʪʨʝʤ) ʠ ʝʜʠʥ ʪʠʧ ʧʠʥʪʦ (ɺʝʞʝʥ). ɺ ʧʝʨʠʦʜʘ 2012 ï 2014 ʛ. 

ʝ ʫʩʪʘʥʦʚʝʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʥʘ 18 ʧʝʨʩʧʝʢʪʠʚʥʠ ʣʠʥʠʠ ʣʝʱʘ, ʩʝʣʝʢʮʠʦʥʠʨʘʥʠ ʚ ɼɿʀ, 

ɻʝʥʝʨʘʣ ʊʦʰʝʚʦ. ʉʨʝʜʥʦ ʟʘ ʧʝʨʠʦʜʘ ʧʝʪ ʩʝʣʝʢʮʠʦʥʥʠ ʣʠʥʠʠ ((ˉ 7, 8, 9, 10 ʠ 20) ʧʨʝʚʠʰʘʚʘʪ 

ʩʨʝʜʥʠʷ ʩʪʘʥʜʘʨʪ. ʋʩʪʘʥʦʚʝʥʘ ʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʥʘ 16 ʧʝʨʩʧʝʢʪʠʚʥʠ ʣʠʥʠʠ ʧʨʦʣʝʪʝʥ 

ʬʫʨʘʞʝʥ ʛʨʘʭ, ʪʨʠ ʦʪ ʢʦʠʪʦ ʧʨʝʚʠʰʘʚʘʪ ʩʨʝʜʥʠʷ ʩʪʘʥʜʘʨʪ ʩ 13,4%, 13,6% ʠ 14,1%. ʇʨʦʫʯʝʥʘ 

ʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʥʘ 16 ʧʝʨʩʧʝʢʪʠʚʥʠ ʣʠʥʠʠ ʥʘʭʫʪ, 10 ʦʪ ʢʦʠʪʦ ʧʨʝʚʠʰʘʚʘʪ ʩʨʝʜʥʠʷ 

ʩʪʘʥʜʘʨʪ ʦʪ 0,5% ʜʦ 4%. 

 

ɸɻʈʆɹʀʆʀʅʉʊʀʊʋʊ ï ʉʆʌʀʗ 

ʋʉʊʆʁʏʀɺʀ ʀʅʆɺɸʊʀɺʅʀ ʇʆɼʍʆɼʀ ɿɸ ʇʆɺʀʐɸɺɸʅɽ ʂɸʏɽʉʊɺʆʊʆ ʅɸ 

ɿɽʄɽɼɽʃʉʂɸʊɸ ʇʈʆɼʋʂʎʀʗ ʀ ɿɸʇɸɿɺɸʅɽ ɹʀʆʈɸɿʅʆʆɹʈɸɿʀɽʊʆ ɺ 

ʈɸʉʊɽʅʀɽɺʒɼʉʊɺʆʊʆ ʀ ɾʀɺʆʊʅʆɺʒɼʉʊɺʆʊʆ. ʀʅʆɺɸʊʀɺʅʀ ɹʀʆʃʆɻʀʏʅʀ 

ʇʈɸʂʊʀʂʀ ɿɸ ʋʉʊʆʁʏʀɺʆ ʇʈʀʃʆɾɽʅʀɽ ɺ ʆɺʆʑɸʈʉʊɺʆʊʆ 

ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʝ ʫʩʪʘʥʦʚʝʥ ʢʦʤʧʦʥʝʥʪʥʠʷʪ ʩʲʩʪʘʚ ʥʘ ʧʦʯʚʘʪʘ ʠ ʧʦʣʠʚʥʘʪʘ 

ʚʦʜʘ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʢʦʤʧʣʝʢʩʥʠʪʝ ʘʥʘʣʠʟʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʧʦʯʚʘʪʘ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘʪʘ ʧʣʦʱ ʝ 

ʥʝʫʪʨʘʣʥʘ ʜʦ ʩʣʘʙʦ ʘʣʢʘʣʥʘ, ʩ ʥʠʩʢʦ ʭʫʤʫʩʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʩʣʘʙʦ ʟʘʧʘʩʝʥʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʦʩʥʦʚʥʠʪʝ ʭʨʘʥʠʪʝʣʥʠ ʝʣʝʤʝʥʪʠ, ʩ ʣʝʢ ʤʝʭʘʥʠʯʝʥ ʩʲʩʪʘʚ ʠ ʩ ʙʘʣʘʥʩʠʨʘʥʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ 

ʬʠʟʠʯʥʘ ʛʣʠʥʘ ʚ ʦʨʥʘʪʘ ʯʘʩʪ (35,3%). ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʤʠʢʨʦʝʣʝʤʝʥʪʠ ʝ ʚ ʨʘʤʢʠʪʝ ʥʘ 

ʩʨʝʜʥʦʪʦ ʟʘ ʧʦʯʚʝʥʠʷ ʪʠʧ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʥʠʪʝ ʘʥʘʣʠʟʠ ʧʦʢʘʟʚʘʪ ʩʨʘʚʥʠʪʝʣʥʦ ʥʠʩʢʘ 

ʙʠʦʛʝʥʥʦʩʪ. ʂʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ ʥʘʤʘʣʷʚʘ ʧʦ ʜʲʣʙʦʯʠʥʘ ʥʘ ʧʦʯʚʝʥʠʷ 

ʧʨʦʬʠʣ, ʢʦʝʪʦ ʧʦ ʚʩʷʢʘ ʚʝʨʦʷʪʥʦʩʪ ʝ ʦʪʨʘʞʝʥʠʝ ʥʘ ʥʝʛʘʪʠʚʥʠ ʫʩʣʦʚʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʘʝʨʘʮʠʷ ʠ ʜʦʩʪʲʧʥʠ ʭʨʘʥʠʪʝʣʥʠ ʝʣʝʤʝʥʪʠ. ɺ ʧʨʦʙʠʪʝ ʥʝ ʩʘ ʦʪʢʨʠʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ ʦʪ 

ʚʠʜʦʚʝʪʝ Glomus spp., Trichoderma spp., Streptomyces spp. ʠ Agrobacterium radiobacter. ʆʪ 

ʧʨʝʜʚʠʜʝʥʠʪʝ ʙʠʦʪʠʟʠʨʘʱʠ ʘʛʝʥʪʠ ʝ ʫʩʪʘʥʦʚʝʥ ʝʜʠʥʩʪʚʝʥʦ Bacillus subtilis ʚ ʫʩʪʦʡʯʠʚʘ 

ʩʨʝʜʥʘ ʧʣʲʪʥʦʩʪ ʧʦ ʜʲʣʙʦʯʠʥʘ ʥʘ ʧʦʯʚʝʥʠʷ ʧʨʦʬʠʣ. 

ʍʠʤʠʯʥʠʪʝ ʘʥʘʣʠʟʠ ʟʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʧʦʣʠʚʥʘʪʘ ʚʦʜʘ ʧʦʢʘʟʚʘʪ ʥʝʫʪʨʘʣʥʘ pH ʨʝʘʢʮʠʷ, 

ʥʠʩʢʘ ʩʪʝʧʝʥ ʥʘ ʩʦʣʝʚʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʦʧʪʠʤʘʣʥʘ ʝʣʝʢʪʨʦʧʨʦʚʦʜʠʤʦʩʪ. ʇʦʣʫʯʝʥʠʪʝ 

ʩʪʦʡʥʦʩʪʠ ʥʘ ʦʪʜʝʣʥʠʪʝ ʭʠʤʠʯʥʠ ʩʲʝʜʠʥʝʥʠʷ ʠ ʝʣʝʤʝʥʪʠ ʩʘ ʧʦʜ ʧʨʠʝʪʠʪʝ ʧʨʝʜʝʣʥʦ 

ʜʦʧʫʩʪʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʥʝ ʦʛʨʘʥʠʯʘʚʘʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʦʜʘʪʘ ʟʘ ʧʦʣʠʚʘʥʝ ʥʘ ʧʦʣʩʢʠ, 

ʟʝʣʝʥʯʫʢʦʚʠ ʠ ʦʚʦʱʥʠ ʢʫʣʪʫʨʠ. 

ʅʘ ʙʘʟʘʪʘ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʠʪʝ ʢʦʤʧʣʝʢʩʥʠ ʘʥʘʣʠʟʠ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʧʨʝʮʠʟʥʠ ʥʦʨʤʠ ʥʘ 

ʙʠʦʣʦʛʠʯʥʦ ʪʦʨʝʥʝ ʠ ʨʘʩʪʠʪʝʣʥʘ ʟʘʱʠʪʘ. ɹʠʦʪʠʟʠʨʘʥʠ ʠ ʟʘʩʘʜʝʥʠ ʩʘ ʦʙʱʦ 180 ʠʥ ʚʠʪʨʦ 

ʧʦʣʫʯʝʥʠ ʨʘʩʪʝʥʠʷ ʦʪ ʧʦʜʣʦʞʢʘʪʘ GF 677, ʨʘʥʜʦʤʠʟʠʨʘʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ 9 ʫʯʘʩʪʲʢʦʚʠ 

ʧʣʦʪʘ, ʩʲʦʙʨʘʟʥʦ ʟʘʣʦʞʝʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʚʘʨʠʘʥʪʠ. ʈʘʟʩʪʦʷʥʠʷʪʘ ʥʘ ʟʘʩʘʞʜʘʥʝ ʩʘ 1,2 m 

ʤʝʞʜʫʨʝʜʦʚʦ/0,25 m ʚʲʪʨʝʨʝʜʦʚʦ/1,5 m ʤʝʞʜʫ ʧʣʦʪʦʚʝʪʝ. ʀʟʛʨʘʜʝʥʘ ʝ ʩʠʩʪʝʤʘ ʟʘ ʢʘʧʢʦʚʦ 

ʥʘʧʦʷʚʘʥʝ ʩʲʩ ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ: ʧʦʩʪʦʷʥʝʥ ʜʝʙʠʪ 2,2 l/h, ʨʘʙʦʪʥʦ ʥʘʣʷʛʘʥʝ 1,2 atm, 33 cm 

ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʘʧʢʦʦʙʨʘʟʫʚʘʪʝʣʠʪʝ, ʧʦʪʦʧʷʝʤʘ ʜʨʝʥʘʞʥʘ ʧʦʤʧʘ ʩ ʜʝʙʠʪ 100 - 375 l/h ʠ 

ʩʤʝʩʠʪʝʣʝʥ ʢʦʥʪʝʡʥʝʨ ʩ ʢʘʧʘʮʠʪʝʪ 200 m
3
. ʋʩʪʘʥʦʚʝʥʘ ʝ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʨʘʩʪʝʞ ʧʦ ʚʨʝʤʝ ʥʘ 

ʘʢʪʠʚʥʘ ʚʝʛʝʪʘʮʠʷ ʥʘ ʧʦʜʣʦʞʢʠʪʝ ʯʨʝʟ ʩʲʟʜʘʚʘʥʝ ʥʘ ʙʘʟʘ ʜʘʥʥʠ ʦʪ ʤʝʩʝʯʥʠ ʙʠʦʤʝʪʨʠʯʥʠ 

ʘʥʘʣʠʟʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 2 ʙʠʦʤʝʪʨʠʯʥʠ ʧʦʢʘʟʘʪʝʣʷ ï ʚʠʩʦʯʠʥʘ ʠ ʜʠʘʤʝʪʲʨ ʥʘ ʩʪʲʙʣʦʪʦ ʚ 

ʦʩʥʦʚʘʪʘ. ʂʘʪʦ ʮʷʣʦ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ ʠʟʨʘʟʝʥ ʧʦʣʦʞʠʪʝʣʝʥ ʝʬʝʢʪ ʦʪ 

ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʙʠʦʣʦʛʠʯʥʠʪʝ ʧʨʘʢʪʠʢʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘʪʘ, ʧʨʠʣʘʛʘʥʘ ʜʦ 

ʥʘʩʪʦʷʱʠʷ ʤʦʤʝʥʪ ʦʪ ʟʝʤʝʜʝʣʩʢʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣ. ʂʦʤʙʠʥʘʮʠʷʪʘ ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʙʠʦʪʠʟʠʨʘʱʠ 

ʘʛʝʥʪʠ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʚʦʜʠ ʜʦ ʢʫʤʫʣʘʪʠʚʝʥ ʝʬʝʢʪ ʥʝ ʩʘʤʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʙʠʦʣʦʛʠʯʥʠʷ 

ʢʦʥʪʨʦʣ ʚʲʨʭʫ ʬʠʪʦʧʘʪʦʛʝʥʠ, ʘ ʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʨʘʩʪʝʞʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʨʘʩʪʝʥʠʷ. ʇʨʠ ʧʲʨʚʠʷ ʙʠʦʤʝʪʨʠʯʝʥ ʧʦʢʘʟʘʪʝʣ ʷʩʥʦ ʠʟʨʘʟʝʥʠ 

ʧʦʣʦʞʠʪʝʣʥʠ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʦʣʫʯʝʥʠ ʧʨʠ ʚʘʨʠʘʥʪ Trichoderma harzianum T 22 + Bacillus 

subtilis QST 713 (ʥʘʜʚʠʰʘʚʘʱ ʢʦʥʪʨʦʣʠ 1 ʠ 2 ʩʲʦʪʚʝʪʥʦ ʩ 16,42% ʠ 23,11%), ʩʣʝʜʚʘʥ ʦʪ 



ʚʘʨʠʘʥʪ Glomus intraradices + Agrobacterium radiobacter K84 (ʩʲʦʪʚʝʪʥʦ ʩ 15,46% ʠ ʩ 

22,09%). ʇʦʜʦʙʥʘ ʪʝʥʜʝʥʮʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʠ ʧʨʠ ʙʠʦʤʝʪʨʠʯʥʠʷ ʧʦʢʘʟʘʪʝʣ ʜʠʘʤʝʪʲʨ ʥʘ 

ʩʪʙ̡ʣʦʪʦ ʚ ʦʩʥʦʚʘʪʘ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʦʪʥʦʚʦ ʩʲʱʠʪʝ ʚʘʨʠʘʥʪʠ ʩʝ ʦʢʘʟʚʘʪ ʥʘʡ-ʦʙʝʱʘʚʘʱʠ ʧʨʠ 

ʨʘʟʤʝʥʝʥʠ ʧʦʟʠʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʛʦʨʝʧʦʩʦʯʝʥʠʪʝ ʧʨʦʮʝʥʪʠ: Glomus intraradices + 

Agrobacterium radiobacter K84 (9,1% ʠ 13,9%), Trichoderma harzianum T 22 + Bacillus subtilis 

QST 713 (6,44% ʠ 11,22%). ɼʘʥʥʠʪʝ, ʧʦʣʫʯʝʥʠ ʧʨʠ ʦʩʪʘʥʘʣʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʚʘʨʠʘʥʪʠ 

ʩʲʱʦ ʥʘʜʚʠʰʘʚʘʪ ʪʝʟʠ ʥʘ ʢʦʥʪʨʦʣʠʪʝ, ʥʦ ʙʝʟ ʧʦʣʫʯʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ ʨʘʟʣʠʢʘ (ʈ 

Ò 0,05). 

ɽɼʅʆɻʆɼʀʐʅɸ ʃʖʎɽʈʅɸ (MEDICAGO TRUNCATULA), ʊʆʃɽʈɸʅʊʅɸ ʅɸ 

ɹʆʃɽʉʊʀ ʀ ʉ ʇʆɼʆɹʈɽʅʀ ʇʆʂɸɿɸʊɽʃʀ, ʉɺʒʈɿɸʅʀ ʉ ʈɸɿɺʀʊʀɽʊʆ ʀ ʈɸʉʊɽɾɸ 

ʎʝʣʪʘ ʥʘ ʨʘʙʦʪʥʠʷ ʢʦʣʝʢʪʠʚ ʝ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʪʨʘʥʩʛʝʥʥʠ ʨʘʩʪʝʥʠʷ M. truncatula ʩ 

ʧʦʚʠʰʝʥʘ ʠʣʠ ʧʦʪʠʩʥʘʪʘ ʝʢʩʧʨʝʩʠʷ ʧʦ ʧʨʦʫʯʚʘʥʠʪʝ ʛʝʥʠ, ʢʘʢʪʦ ʠ ʨʘʩʪʝʥʠʷ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ 

ʪʲʢʘʥʥʘʪʘ ʣʦʢʘʣʠʟʘʮʠʷ ʥʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ ʧʨʦʫʯʚʘʥʠʪʝ ʜʚʘ ʛʝʥʘ. ʇʨʦʚʝʜʝʥʠ ʩʘ ʝʢʩʧʝʨʠʤʝʥʪʠ 

ʧʦ ʛʝʥʝʪʠʯʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩ ʮʝʣ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʪʨʘʥʩʛʝʥʥʠ ʨʘʩʪʝʥʠʷ ʠ ʧʦʪʦʤʩʪʚʦ. 

ʀʟʧʦʣʟʚʘʥʠ ʩʘ ʪʨʠ ʪʠʧʘ ʢʦʥʩʪʨʫʢʪʠ ʥʘ ʙʘʟʘʪʘ ʥʘ A. tumefaciens, ʢʦʠʪʦ ʧʦʟʚʦʣʷʚʘʪ 

ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʨʘʩʪʝʥʠʷ, ʩʧʦʩʦʙʥʠ ʜʘ ʩʚʨʲʭʧʨʦʜʫʮʠʨʘʪ ʧʨʦʪʝʠʥʘ, ʢʘʢʪʦ ʠ ʪʘʢʠʚʘ ʩ ʧʦʥʠʞʝʥ 

ʩʠʥʪʝʟ ʥʘ ʧʨʦʪʝʠʥʘ. ʇʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʨʘʩʪʝʥʠʷ ʩ ʢʦʥʩʪʨʫʢʪ, ʥʦʩʝʱ ʧʨʦʤʦʪʦʨʥʠʷ ʫʯʘʩʪʲʢ ʥʘ 

ʛʝʥʘ ʩʲʱʦ ʝ ʦʙʝʢʪ ʥʘ ʨʘʙʦʪʘ. ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʩʘ ʩʲʩʨʝʜʦʪʦʯʝʥʠ ʚʲʨʭʫ ʢʦʥʩʪʨʫʠʨʘʥʝʪʦ ʥʘ 

ʪʨʘʥʩʛʝʥʥʠ ʨʘʩʪʝʥʠʷ ʦʪ ʤʦʜʝʣʥʦʪʦ ʙʦʙʦʚʦ ʨʘʩʪʝʥʠʝ Medicago truncatula, ʢʘʪʦ ʧʨʠ ʝʜʠʥʠʷ ʦʪ 

ʧʨʦʫʯʚʘʥʠʪʝ ʛʝʥʠ ʚ ʨʘʙʦʪʥʘʪʘ ʧʨʦʛʨʘʤʘ ʩʘ ʟʘʣʝʛʥʘʣʠ ʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʦ ʧʦʣʫʯʘʚʘʥʝ ʥʘ 

ʪʨʘʥʩʛʝʥʥʠ ʨʘʩʪʝʥʠʷ ʦʪ ʤʦʜʝʣʥʦʪʦ ʨʝʬʝʨʝʥʪʥʦ ʨʘʩʪʝʥʠʝ Arabidopsis thaliana. 

 

ʌʀɿʀʆʃʆɻʀʏʅʀ ʀ ɹʀʆʍʀʄʀʏʅʀ ʇʆɼʍʆɼʀ ɿɸ ʉɽʃɽʂʎʀʗ ʅɸ ʉʆʈʊʆɺɽ 

ɽʏɽʄʀʂ ʉ ʇʆɺʀʐɽʅɸ ʊʆʃɽʈɸʅʊʅʆʉʊ ʂʒʄ ɺʆɼɽʅ ɼɽʌʀʎʀʊ ʀ ɿɸʉʆʃʗɺɸʅɽ 

ɿʘ ʦʮʝʥʢʘ ʥʘ ʩʪʨʝʩ ʪʦʣʝʨʘʥʪʥʦʩʪʪʘ ʥʘ 17 ʩʦʨʪʘ ʙʲʣʛʘʨʩʢʠ ʝʯʝʤʠʢ ʩʘ ʠʟʧʦʣʟʚʘʥʠ 

ʭʠʜʨʦʧʦʥʥʠ ʠ ʩʲʜʦʚʠ ʦʧʠʪʠ ʚ ʢʦʥʪʨʦʣʠʨʘʥʠ ʫʩʣʦʚʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʬʘʟʠ ʥʘ 

ʨʘʟʚʠʪʠʝ ʥʘ ʨʘʩʪʝʥʠʷʪʘ. 

1. ʇʨʦʚʝʜʝʥ ʝ ʪʝʩʪ ʟʘ ʢʲʣʥʷʝʤʦʩʪ ʥʘ ʩʝʤʝʥʘ ʦʪ ʨʘʟʣʠʯʥʠ ʨʝʢʦʣʪʠ ʧʨʠ ʨʘʟʣʠʯʥʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ NaCl ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʪʨʠ ʤʝʪʦʜʘ: 

ʊʝʩʪ ʟʘ ʢʲʣʥʷʝʤʦʩʪ ï ʚʲʨʭʫ ʬʠʣʪʲʨʥʘ ʭʘʨʪʠʷ ʚ ʧʝʪʨʠʝʚʠ ʙʣʶʜʘ. 

ʊʝʩʪ ʟʘ ʢʲʣʥʷʝʤʦʩʪ ʚ ʨʫʣʘ ʦʪ ʬʠʣʪʲʨʥʘ ʭʘʨʪʠʷ. 

ʄʠʢʨʦʪʨʲʙʠʯʢʠ (ʩʣʘʤʢʠ) ʩ ʬʠʣʪʲʨʥʘ ʭʘʨʪʠʷ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʩʦʨʪʦʚʝʪʝ ʝʯʝʤʠʢ ʬʦʨʤʠʨʘʪ 2 ʛʨʫʧʠ. ɺ ʧʲʨʚʘʪʘ ʛʨʫʧʘ, 

ʚʢʣʶʯʚʘʱʘ ʯʘʩʪ ʦʪ ʜʚʫʨʝʜʥʠʪʝ ʩʦʨʪʦʚʝ (ɽʤʦʥ, ʆʙʟʦʨ, ɿʘʛʦʨʝʮ, ʀʤʝʦʥ, ɸʩʧʘʨʫʭ, ʃʘʨʜʝʷ, 

ʈʫʝʥ) ʧʨʠ ʥʠʩʢʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ NaCl (50 mʄ) ʢʲʣʥʷʝʤʦʩʪʪʘ ʩʣʘʙʦ ʩʝ ʧʦʚʠʰʘʚʘ ʚ ʩʨʘʚʥʝʥʠʝ 

ʩ ʢʦʥʪʨʦʣʘʪʘ ʠ ʥʘʤʘʣʷʚʘ ʧʨʠ ʧʦ-ʚʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʢʘʪʦ ʪʦʚʘ ʥʘʤʘʣʝʥʠʝ ʝ ʥʘʡ-ʩʠʣʥʦ 

ʠʟʨʘʟʝʥʦ ʧʨʠ 350 mM NaCl. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʫʩʪʘʥʦʚʝʥʘʪʘ ʪʝʥʜʝʥʮʠʷ ʥʝ ʩʘ ʫʩʪʘʥʦʚʝʥʠ 

ʜʦʩʪʦʚʝʨʥʠ ʨʘʟʣʠʢʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ NaCl ʚ ʪʘʟʠ ʛʨʫʧʘ ʩʦʨʪʦʚʝ. ʇʨʠ ʜʨʫʛʘ 

ʛʨʫʧʘ ʩʦʨʪʦʚʝ ï ɸʭʝʣʦʡ 2, ɹʦʞʠʥ, ʀʟ ʙʦʨʠ, ɺʝʩʣʝʮ (6-ʨʝʜʥʠ) ʠ ʆʜʠʩʝʡ, ʂʫʙʝʨ, ʆʨʬʝʡ, ʉʘʡʨʘ, 

ɼʝʚʠʥʠʷ ʠ ʇʝʨʫʥ (2-ʨʝʜʥʠ) ʩʲʱʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʪʝʥʜʝʥʮʠʷ ʟʘ ʩʣʘʙʦ ʥʘʨʘʩʪʚʘʥʝ ʥʘ 

ʢʲʣʥʷʝʤʦʩʪʪʘ ʧʨʠ ʥʠʩʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ. ɺ ʪʘʟʠ ʛʨʫʧʘ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷ 350 mM 

ʢʲʣʥʷʝʤʦʩʪʪʘ ʝ ʜʦʩʪʦʚʝʨʥʦ ʧʦ-ʥʠʩʢʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʦʩʪʘʥʘʣʠʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (0, 50, 100, 150 

ʠ 250 mM). 

2. ʊʝʩʪ ʟʘ ʧʨʝʞʠʚʷʝʤʦʩʪ ʥʘ ʨʘʩʪʝʥʠʷʪʘ ʚ ʭʠʜʨʦʧʦʥʥʠ ʫʩʣʦʚʠʷ ʥʘ ʝʪʘʧ ʧʦʢʲʣʥʝʮʠ ï 

(Zadoks, 10-19) ʧʨʠ ʨʘʟʣʠʯʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ NaCl ʣʘʙʦʨʘʪʦʨʥʠ ʫʩʣʦʚʠʷ. 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʧʨʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʜʦ 150 mʄ, 

ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʧʨʦʨʘʩʪʲʮʠʪʝ ʥʝ ʩʝ ʨʘʟʣʠʯʘʚʘ ʜʦʩʪʦʚʝʨʥʦ ʦʪ ʢʦʥʪʨʦʣʘʪʘ. ɼʦʩʪʦʚʝʨʥʦ ʚʣʠʷʥʠʝ 

ʥʘ ʟʘʩʦʣʷʚʘʥʝʪʦ ʚʲʨʭʫ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʧʨʦʨʘʩʪʲʮʠʪʝ ʝ ʫʩʪʘʥʦʚʝʥʦ ʧʨʠ ʚʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʘ NaCl (250 ʠ 350 mʄ) ʅʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʚʠʩʦʯʠʥʘʪʘ ʧʨʠ ʚʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʝ ʥʘʡ-ʩʠʣʥʦ 

ʠʟʨʘʟʝʥʦ ʧʨʠ ʩʦʨʪ ʀɿ ʙʦʨʠ. ʇʨʠ ʥʷʢʦʠ ʦʪ ʩʦʨʪʦʚʝʪʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʣʘʙʦ, ʤʘʢʘʨ ʠ 

ʥʝʜʦʩʪʦʚʝʨʥʦ, ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʚʠʩʦʯʠʥʘʪʘ ʧʨʠ 50 mʄ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʘʪʘ. ʊʘʢʠʚʘ ʩʘ 2-

ʨʝʜʥʠʪʝ ʩʦʨʪʦʚʝʪʝ ɽʤʦʥ, ʆʙʟʦʨ, ʀʤʝʦʥ, ɸʩʧʘʨʫʭ, ʃʘʨʜʝʷ, ʉʘʡʨʘ, ʈʫʝʥ ʠ ʇʝʨʫʥ. 



3. ʉʲʜʦʚ ʦʧʠʪ ʚ ʦʨʘʥʞʝʨʠʡʥʠ ʫʩʣʦʚʠʷ (Zadoks, 00-99). 

ʆʪʯʝʪʝʥʠ ʩʘ ʚʨʝʤʝʪʦ ʥʘ ʧʦʢʲʣʥʚʘʥʝ/ʧʦʥʠʢʚʘʥʝ, ʧʦʷʚʘ ʥʘ ʪʨʝʪʠ ʣʠʩʪ, ʙʨʘʪʝʥʝ, 

ʠʟʢʣʘʩʷʚʘʥʝ, ʙʨʦʡ ʧʨʝʞʠʚʝʣʠ ʨʘʩʪʝʥʠʷ ʚ ʩʲʜ, ʙʨʦʡ ʩʪʲʙʣʘ, ʙʨʦʡ ʢʣʘʩʦʚʝ, ʚʠʩʦʯʠʥʘ ʥʘ 

ʨʘʩʪʝʥʠʝʪʦ, ʜʲʣʞʠʥʘ ʥʘ ʢʣʘʩʘ ʠ ʦʩʠʣʘ, ʪʝʛʣʦ ʥʘ ʢʣʘʩʘ, ʙʨʦʡ ʩʝʤʝʥʘ ʥʘ ʢʣʘʩ, ʪʝʛʣʦ ʥʘ 

ʩʝʤʝʥʘʪʘ. 

ʇʦʢʲʣʥʚʘʥʝʪʦ ʠ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʣʠʩʪʘ ʙʷʭʘ ʫʩʢʦʨʝʥʠ ʧʨʠ 50 mʄ NaCl ʜʦ ʬʘʟʘ 3-4-ʠ ʣʠʩʪ. 

ɹʨʘʪʝʥʝʪʦ ʠ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʩʣʝʜʚʘʱʠʪʝ ʣʠʩʪʥʠ ʝʪʘʞʠ ʧʨʠ 50 mʄ ʠʟʦʩʪʘʚʘʪ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʢʦʥʪʨʦʣʠʪʝ (ʨʘʩʪʝʥʠʷʪʘ ʧʨʠ 0 mʄ NaCl).  

ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʨʘʟʣʠʯʠʷ ʚ ʥʷʢʦʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʜʦʙʠʚʘ ʢʘʪʦ ʦʙʱ ʙʨʦʡ ʥʘ ʢʣʘʩʦʚʝʪʝ ʠ 

ʙʨʦʡ ʟʲʨʥʘ ʚ ʢʣʘʩ. ʉʨʝʜʥʠʷʪ ʙʨʦʡ ʟʲʨʥʘ ʚ ʢʣʘʩ ʝ ʩ ʠʟʨʘʟʝʥʘ ʪʝʥʜʝʥʮʠʷ ʟʘ ʥʘʤʘʣʝʥʠʝ ʧʨʠ 

ʜʚʫʨʝʜʥʠʪʝ, ʜʦʢʘʪʦ ʧʨʠ 6-ʨʝʜʥʠʪʝ ʪʦʡ ʩʝ ʫʚʝʣʠʯʘʚʘ. ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʜʦʙʠʚʘ ʜʚʫʨʝʜʥʠʪʝ 

ʩʦʨʪʦʚʝ ʨʝʘʛʠʨʘʪ ʩ ʧʦ-ʛʦʣʷʤʦ ʥʘʤʘʣʝʥʠʝ ʚ ʫʩʣʦʚʠʷ ʥʘ ʩʪʨʝʩ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 6-ʨʝʜʥʠʪʝ. ʇʨʠ 

ʧʦʩʣʝʜʥʠʪʝ ʜʦʙʠʚʲʪ ʩʝ ʟʘʧʘʟʚʘ ʧʦʩʪʦʷʥʝʥ ʧʨʠ ʥʦʨʤʘʣʥʠ ʠ ʩʪʨʝʩʦʚʠ ʫʩʣʦʚʠʷ. 

 

ʄɽʊɸɹʆʃʀʊʅʀ ʇʈʆʋʏɺɸʅʀʗ ʇʈʀ ɺʒɿʂʈʒʉɺɸʑʆʊʆ ʈɸʉʊɽʅʀɽ HABERLEA 

RHODOPENSIS ʇʆ ɺʈɽʄɽ ʅɸ ɿɸʉʋʐɸɺɸʅɽ ʀ ɺʒɿʉʊɸʅʆɺʗɺɸʅɽ 

Haberlea rhodopensis (ʈʦʜʦʧʩʢʠ ʩʠʣʠʚʨʷʢ) e ɹʘʣʢʘʥʩʢʠ ʝʥʜʝʤʠʪ, ʦʪʥʘʩʷʱ ʩʝ ʢʲʤ 

ʛʨʫʧʘʪʘ ʥʘ ʪ. ʥʘʨ. Ăʚʲʟʢʨʲʩʚʘʱʠ ʨʘʩʪʝʥʠʷò, ʢʦʠʪʦ ʩʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʫʩʪʦʡʯʠʚʠ ʥʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦ ʠʟʩʫʰʘʚʘʥʝ ʠ ʩʧʦʩʦʙʥʠ ʜʘ ʩʝ ʚʲʟʩʪʘʥʦʚʷʪ ʙʲʨʟʦ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʚʦʜʘ.  

ʎʝʣʪʘ ʥʘ ʧʨʦʚʝʜʝʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʝ ʜʘ ʩʝ ʧʨʦʩʣʝʜʠ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʣʠʩʪʥʠʷ 

ʤʝʪʘʙʦʣʦʤ ʥʘ Haberlea rhodopensis ʧʨʠ ʟʘʩʫʰʘʚʘʥʝ ʠ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ.  

ʈʘʩʪʝʥʠʷʪʘ ʩʝ ʧʦʜʜʲʨʞʘʪ ʠʥ ʚʠʪʨʦ ʠ ʚ ʦʨʘʥʞʝʨʠʡʥʠ ʫʩʣʦʚʠʷ.  

ʈʘʟʨʘʙʦʪʝʥʘ ʝ ʩʪʨʝʩ ʩʠʩʪʝʤʘ, ʢʦʷʪʦ ʨʘʟʢʨʠʚʘ ʦʪʛʦʚʦʨʘ ʥʘ H. rhodopensis ʥʘ ʟʘʩʫʰʘʚʘʥʝ 

ʠ ʨʝʭʠʜʨʘʪʘʮʠʷ. ʇʨʦʮʝʩʲʪ ʥʘ ʟʘʩʫʰʘʚʘʥʝ ʠ ʨʝʭʠʜʨʘʪʘʮʠʷ ʚʢʣʶʯʚʘ 6 ʩʲʩʪʦʷʥʠʷ ʩʧʦʨʝʜ 

ʦʪʥʦʩʠʪʝʣʥʦʪʦ ʚʦʜʥʦ ʩʲʜʲʨʞʘʥʠʝ (ʆɺʉ) ʥʘ ʣʠʩʪʘʪʘ: ʩʚʝʞʠ ʣʠʩʪʘ (ʢʦʥʪʨʦʣʠ) - C (ʦʢʦʣʦ 90% 

ʆɺʉ), 2 ʤʝʞʜʠʥʥʠ ʩʲʩʪʦʷʥʠʷ ʥʘ ʩʫʰʝʥʝ - D1 (35% ʆɺʉ) ʠ D2 (ʦʢʦʣʦ 20% ʆɺʉ), ʥʘʧʲʣʥʦ 

ʠʟʩʫʰʝʥʠ ʣʠʩʪʘ - D3 (ʦʢʦʣʦ 6%) ʠ 2 ʩʲʩʪʦʷʥʠʷ ʥʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ R1 (ʦʢʦʣʦ 75% ʆɺʉ) ʠ R2 

(ʦʢʦʣʦ 90% ʆɺʉ). ʊʘʟʠ ʩʪʨʝʩ ʩʠʩʪʝʤʘ ʝ ʥʘʜʝʞʜʥʘ ʠ ʙʣʠʟʢʘ ʜʦ ʝʩʪʝʩʪʚʝʥʦʪʦ ʟʘʩʫʰʘʚʘʥʝ ʥʘ 

ʨʘʩʪʝʥʠʷʪʘ ʠ ʧʨʠʣʦʞʝʥʘ ʧʨʠ ʚʩʠʯʢʠ ʧʨʦʚʝʜʝʥʠ ʦʧʠʪʠ. 

ɿʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʧʲʨʚʠʯʥʠ ʠ ʚʪʦʨʠʯʥʠ ʤʝʪʘʙʦʣʠʪʠ ʧʦ ʚʨʝʤʝ ʥʘ 

ʟʘʩʫʰʘʚʘʥʝ ʠ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʝ ʧʨʦʚʝʜʝʥ GC-MS ʘʥʘʣʠʟ. ʀʜʝʥʪʠʬʠʮʠʨʘʥʠ ʩʘ ʦʙʱʦ 104 

ʤʝʪʘʙʦʣʠʪʠ ʧʨʠ 6 ʪʦʯʢʠ ʥʘ ʪʨʝʪʠʨʘʥʝ. ʏʨʝʟ GC-MS ʝ ʧʦʢʘʟʘʥ ʧʨʦʬʠʣʘ ʥʘ 14 ʤʘʩʪʥʠ 

ʢʠʩʝʣʠʥʠ, 5 ʭʠʜʨʦʢʩʠʤʘʩʪʥʠ ʢʠʩʝʣʠʥʠ, 9 ʩʪʝʨʦʣʠ, 21 ʦʨʛʘʥʠʯʥʠ ʢʠʩʝʣʠʥʠ, 13 ʚʲʛʣʝʭʠʜʨʘʪʠ, 

ʬʝʥʦʣʥʠ ʢʠʩʝʣʠʥʠ (2 ʩʚʦʙʦʜʥʠ ʠ 16 ʩʚʲʨʟʘʥʠ) ʠ 13 ʩʚʦʙʦʜʥʠ ʘʤʠʥʦʢʠʩʝʣʠʥʠ. ɸʥʘʣʠʟʲʪ ʥʘ 

ʧʨʦʤʝʥʠʪʝ ʚ ʦʩʥʦʚʥʠʪʝ ʤʝʪʘʙʦʣʠʪʠ ʚ ʫʩʣʦʚʠʷ ʥʘ ʟʘʩʫʰʘʚʘʥʝ ʠ ʨʝʭʠʜʨʘʪʘʮʠʷ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ 

ʥʘʧʨʘʚʠ ʦʮʝʥʢʘ ʥʘ ʤʝʭʘʥʠʟʤʠʪʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪ ʢʲʤ ʧʲʣʥʦ ʠʟʩʫʰʘʚʘʥʝ ʧʨʠ H. rhodopensis. 

ɽʇʀɼɽʄʀʆʃʆɻʀʏʅʀ ʇʈʆʋʏɺɸʅʀʗ ʅɸ ɺʀʈʋʉɸ ʅɸ ʐɸʈʂɸʊɸ (PLUM POX 

VIRUS, PPV) ʇʆ ʂʆʉʊʀʃʂʆɺʀ ʆɺʆʑʅʀ ɺʀɼʆɺɽ 

ʆʪ ʪʝʩʪʠʨʘʥʠʪʝ ʦʙʱʦ 532 ʧʨʦʙʠ ʦʪ ʩʣʠʚʘ, ʧʨʘʩʢʦʚʘ ʠ ʢʘʡʩʠʷ ʦʪ 5 ʨʘʡʦʥʘ ʥʘ ʩʪʨʘʥʘʪʘ, 

ʚʠʨʫʩʥʦ ʙʦʣʥʠ ʩʘ 354 (63,9%). ʉʣʠʚʘʪʘ ʝ ʥʘʡ-ʟʘʨʘʟʝʥʠʷʪ ʢʦʩʪʠʣʢʦʚ ʚʠʜ (88,2%), ʜʦʢʘʪʦ ʧʨʠ 

ʧʨʘʩʢʦʚʘʪʘ ʠ ʢʘʡʩʠʷʪʘ ʥʠʚʦʪʦ ʥʘ ʠʥʬʝʢʮʠʷ ʝ ʧʦʯʪʠ ʝʜʥʘʢʚʦ, ʩʲʦʪʚʝʪʥʦ 39,1% ʠ 40,3%. 

ʉʝʨʦʣʦʛʠʯʥʦʪʦ ʱʘʤʦʚʦ ʜʠʬʝʨʝʥʮʠʨʘʥʝ ʦʧʨʝʜʝʣʷ PPV-M ʱʘʤ (91%) ʢʘʪʦ ʦʩʥʦʚʝʥ ʱʘʤ ʠ ʧʨʠ 

ʪʨʠʪʝ ʢʦʩʪʠʣʢʦʚʠ ʚʠʜʘ, ʩʣʝʜʚʘʥ ʦʪ PPV-ɼ (6,8%). ʅʠʚʦʪʦ ʥʘ ʩʤʝʩʝʥʘ ʠʥʬʝʢʮʠʷ ʦʪ ʜʚʘʪʘ ʱʘʤʘ 

ʝ 2,0%. 

ʇʦʩʣʝʜʚʘʣʦʪʦ ʤʦʣʝʢʫʣʷʨʥʦ ʜʠʬʝʨʝʥʮʠʨʘʥʝ ʯʨʝʟ IC-RT-PCR ʤʝʪʦʜ ʩ ʱʘʤʦʚʦ-

ʩʧʝʮʠʬʠʯʥʠ ʧʨʘʡʤʝʨʥʠ ʜʚʦʡʢʠ, ʘʤʧʣʠʬʠʮʠʨʘʱʠ ʤʷʩʪʦʪʦ ʥʘ ʨʝʢʦʤʙʠʥʘʮʠʷ ʚ ʛʝʥʦʤʘ ʥʘ 

ʚʠʨʫʩʘ, ʩʲʦʪʚʝʪʥʦ ʉ-ʪʝʨʤʠʥʘʣ ʥʘ NIb ʛʝʥ ʠ N-ʪʝʨʤʠʥʘʣ ʥʘ ʉʈ ʧʦʢʘʟʚʘ, ʯʝ ʝʜʥʘ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ 

ʩʝʨʦʣʦʛʠʯʥʦ ʦʧʨʝʜʝʣʝʥʠʪʝ ʢʘʪʦ PPV-ʄ ʱʘʤ ʠʟʦʣʘʪʠ ʚʩʲʱʥʦʩʪ ʧʨʠʥʘʜʣʝʞʘʪ ʢʲʤ PPV-Rec. 

ʆʪ ʪʝʩʪʠʨʘʥʠʪʝ ʦʙʱʦ 319 ʠʟʦʣʘʪʘ ʦʪ ʪʨʠʪʝ ʚʠʜʘ 173 (54,2%) ʩʘ PPV-Rec, ʜʦʢʘʪʦ ʢʲʤ PPV-ʄ 

ʧʨʠʥʘʜʣʝʞʘʪ 106 (33,2%) ʠʟʦʣʘʪʠ. PPV-ɼ ʝ ʜʦʢʘʟʘʥ ʧʨʠ 33 ʠʟʦʣʘʪʘ (10,3%). ʇʨʝʦʙʣʘʜʘʚʘʱ 

ʱʘʤ ʧʦ ʩʣʠʚʘʪʘ ʝ PPV-Rec, ʜʦʢʘʪʦ ʧʨʠ ʧʨʘʩʢʦʚʘʪʘ ʠ ʢʘʡʩʠʷʪʘ ʝ PPV-ʄ. 

ʊʨʠʜʝʩʝʪ ʠ ʪʨʠ ʠʟʦʣʘʪʠ ʩʘ ʩʝʢʚʝʥʠʨʘʥʠ ʚ (Cter) NIb-(Nter)CP, ʢʦʷʪʦ ʝ ʥʘʡ-



ʚʘʨʠʘʙʠʣʥʘʪʘ ʦʙʣʘʩʪ ʦʪ ʛʝʥʦʤʘ ʥʘ ʚʠʨʫʩʘ. ʇʦʣʫʯʝʥʠʪʝ ʥʫʢʣʝʦʪʠʜʥʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ ʩʘ 

ʩʨʘʚʥʝʥʠ ʯʨʝʟ ʩʦʬʪʫʝʨʥʘʪʘ ʧʨʦʛʨʘʤʘ Invitrogen Vector NTI. ʋʩʪʘʥʦʚʝʥʘʪʘ ʚʲʪʨʝʱʘʤʦʚʘ 

ʭʦʤʦʣʦʞʥʦʩʪ ʝ ʢʘʢʪʦ ʩʣʝʜʚʘ: ʤʝʞʜʫ ʠʟʦʣʘʪʠʪʝ ʦʪ PPV-Rec ʱʘʤ (ʙʲʣʛʘʨʩʢʠ ʠ ʨʝʬʝʨʝʥʪʥʠ) ʝ 

97 ï 99%, ʤʝʞʜʫ ʠʟʦʣʘʪʠʪʝ ʦʪ PPV-ʄ ʱʘʤ ʝ 95 ï 99% ʠ ʤʝʞʜʫ ʠʟʦʣʘʪʠʪʝ ʦʪ PPV-ɼ ʱʘʤ ʝ 

97%. ʇʨʦʚʝʜʝʥʠʷʪ ʯʨʝʟ ʩʦʬʪʫʝʨʥʘʪʘ ʧʨʦʛʨʘʤʘ MEGA4 ʬʠʣʦʛʝʥʝʪʠʯʝʥ ʘʥʘʣʠʟ ʧʦʪʚʲʨʞʜʘʚʘ 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʤʦʣʝʢʫʣʷʨʥʦʪʦ ʱʘʤʦʚʦ ʜʠʬʝʨʝʥʮʠʨʘʥʝ, ʢʘʪʦ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʦʚʘ ʧʦʢʘʟʚʘ 

ʟʥʘʯʠʪʝʣʥʘ ʭʦʤʦʛʝʥʥʦʩʪ ʤʝʞʜʫ ʠʟʦʣʘʪʠʪʝ ʦʪ PPV-Rec ʱʘʤ ʠ ʠʟʚʝʩʪʥʘ ʭʝʪʝʨʦʛʝʥʥʦʩʪ ʧʨʠ 

ʠʟʦʣʘʪʠʪʝ ʦʪ PPV-M ʠ PPV-D ʱʘʤ. 

ɼʠʥʘʤʠʢʘʪʘ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ PPV-Rec ʠ PPV-ɼ ʱʘʤʦʚʝ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ 

ʩʣʠʚʦʚʦ ʥʘʩʘʞʜʝʥʠʝ ʧʦʢʘʟʚʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʙʲʨʟʦʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ PPV-Rec ʚ 

ʩʨʘʚʥʝʥʠʝ ʥʝ ʩʘʤʦ ʩ PPV-ɼ, ʥʦ ʩʲʱʦ ʠ ʩ PPV-ʄ ʱʘʤ, ʧʨʠʝʪ ʟʘ ʝʧʠʜʝʤʠʦʣʦʛʠʯʥʘʪʘ ʬʦʨʤʘ ʥʘ 

ʚʠʨʫʩʘ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʜʦʢʘʟʚʘʪ ʚʠʩʦʢʘʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪ ʥʘ PPV-Rec ʚ 

ʧʨʠʨʦʜʘʪʘ. 

 

ʈɸɿʇʈʆʉʊʈɸʅɽʅʀɽ ʀ ɹʀʆʈɸɿʅʆʆɹʈɸɿʀɽ ʅɸ ʀʂʆʅʆʄʀʏɽʉʂʀ ɺɸɾʅʀ 

ʈɸʉʊʀʊɽʃʅʀ ʇɸʊʆɻɽʅʀ ʀ ʇɸʈɸɿʀʊʅʆʊʆ ʈɸʉʊɽʅʀɽ ʉʀʅʗ ʂʀʊʂɸ 

ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʨʘʙʦʪʘʪʘ ʝ ʩʲʩʨʝʜʦʪʦʯʝʥʘ ʚʲʨʭʫ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʙʦʣʝʩʪʥʠ 

ʩʠʤʧʪʦʤʠ ʧʦ ʟʝʤʝʜʝʣʩʢʠ, ʛʦʨʩʢʠ ʠ ʦʚʦʱʥʠ ʨʘʩʪʠʪʝʣʥʠ ʚʠʜʦʚʝ ʠ ʠʟʦʣʠʨʘʥʝ ʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʧʘʪʦʛʝʥʥʠʪʝ ʧʨʠʯʠʥʠʪʝʣʠ. ʅʘʧʨʘʚʝʥʘ ʝ ʢʦʣʝʢʮʠʷ ʦʪ ʩʲʙʨʘʥʠʪʝ ʠʟʦʣʘʪʠ ʦʪ ʨʘʩʪʠʪʝʣʥʠ 

ʧʘʪʦʛʝʥʠ. ʀʟʚʲʨʰʝʥʘ ʝ ʠ ʤʦʨʬʦʣʦʛʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠʪʝ ʠʟʦʣʘʪʠ. 

 

ʄɽʊɸɻɽʅʆʄʅʆ ʂʃʆʅʀʈɸʅɽ ʅɸ ɻɽʅʀ ɿɸ ʊɽʈʄʆʉʊɸɹʀʃʅʀ ɸʃʌɸ-

ɸʄʀʃɸɿʀ ʆʊ ʊɽʈʄʆʌʀʃʅʀ ʄʀʂʈʆʆʈɻɸʅʀɿʄʀ ʀ ʍɽʊɽʈʆʃʆɾʅɸ ɽʂʉʇʈɽʉʀʗ 

ʅɸ ʈɽʂʆʄɹʀʅɸʅʊʅʀ ʇʈʆʊɽʀʅʀ ɺ ʀʅɼʋʉʊʈʀɸʃʅʀ ɻʆʉʊʆʇʈʀɽʄʅʀʎʀ 

ɼʅʂ ʧʨʦʙʠ ʩʘ ʠʟʦʣʠʨʘʥʠ ʦʪ ʚʦʜʥʠ ʠ ʩʝʜʠʤʝʥʪʥʠ ʧʨʦʙʠ ʦʪ ʛʦʨʝʱʠʪʝ ʠʟʚʦʨʠ ʃʝʚʫʥʦʚʦ, 

ɺʝʪʨʝʥ ʜʦʣ ʠ ʉʘʧʘʨʝʚʘ ʙʘʥʷ ʩʣʝʜ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʦʜʠʬʠʮʠʨʘʥʘ ʤʝʪʦʜʠʢʘ ʟʘ ʠʟʦʣʠʨʘʥʝ ʥʘ 

ɼʅʂ ʦʪ ʪʝʨʤʦʬʠʣʥʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ. ʂʦʥʩʪʨʫʠʨʘʥʠ ʩʘ PCR ʧʨʘʡʤʝʨʠ, ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ 

ʢʦʥʩʝʨʚʘʪʠʚʥʠ ʫʯʘʩʪʲʮʠ ʚ ʘʤʠʥʦʢʠʩʝʣʠʥʥʠʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ ʥʘ ʧʦ-ʛʦʣʷʤ ʥʘʙʦʨ ʦʪ Ŭ-

ʘʤʠʣʘʟʥʠ ʛʝʥʠ. ʉʣʝʜ PCR ʘʤʧʣʠʬʠʢʘʮʠʷ ʦʪ ɼʅʂ ʧʨʦʙʠ, ʠʟʦʣʠʨʘʥʠ ʦʪ ʛʦʨʝʱʠʪʝ ʠʟʚʦʨʠ 

ʃʝʚʫʥʦʚʦ ʠ ɺʝʪʨʝʥ ʜʦʣ ʩ ʨʘʟʣʠʯʥʠ ʧʨʘʡʤʝʨʥʠ ʜʚʦʡʢʠ (ʢʦʤʙʠʥʘʮʠʠ ʦʪ ʢʦʥʩʪʨʫʠʨʘʥʠʪʝ 

ʜʝʛʝʥʝʨʠʨʘʥʠ ʧʨʘʡʤʝʨʠ ʟʘ ʙʘʢʪʝʨʠʘʣʥʠ GH57 ʛʝʥʠ), ʧʦʣʫʯʝʥʠʪʝ ɼʅʂ ʬʨʘʛʤʝʥʪʠ ʩʘ 

ʨʘʟʜʝʣʝʥʠ ʧʦ ʛʦʣʝʤʠʥʘ ʯʨʝʟ ʘʛʘʨʦʟʥʘ ʝʣʝʢʪʨʦʬʦʨʝʟʘ ʠ ʩʨʘʚʥʝʥʠ ʩ ɼʅʂ ʤʘʨʢʝʨʠ. ʀʥʪʝʥʟʠʚʥʠ 

ɼʅʂ ʙʝʥʜʦʚʝ ʩ ʛʦʣʝʤʠʥʠ ʦʢʦʣʦ 1050 ʙʜ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʤʝʪʘʛʝʥʦʤʥʠʪʝ 

ʙʠʙʣʠʦʪʝʢʠ. ʇʘʨʘʣʝʣʥʦ ʥʘ ʢʦʥʩʪʨʫʠʨʘʥʝʪʦ ʥʘ ʙʠʙʣʠʦʪʝʢʠ ʟʘ ʘʣʬʘ-ʘʤʠʣʘʟʥʠ ʛʝʥʠ ʩʘ 

ʢʦʥʩʪʨʫʠʨʘʥʠ ʙʘʢʪʝʨʠʘʣʥʠ 16S rDNA ʙʠʙʣʠʦʪʝʢʠ ʯʨʝʟ ʘʤʧʣʠʬʠʮʠʨʘʥʝ ʥʘ 16S rDNA 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠʪʝ ʩ ʜʚʦʡʢʘʪʘ ʫʥʠʚʝʨʩʘʣʥʠ ʧʨʠʤʝʨʠ 27F ʭ 1525R. ʇʦʣʫʯʝʥʠʪʝ PCR 

ʬʨʘʛʤʝʥʪʠ ʩ ʛʦʣʝʤʠʥʘ ʦʢʦʣʦ 1500 ʙʜ ʩʘ ʢʣʦʥʠʨʘʥʠ ʚʲʚ ʚʝʢʪʦʨ pJET1.2. ʂʦʥʩʪʨʫʠʨʘʥʠʪʝ 

ʤʝʪʘʛʝʥʦʤʥʠ ʙʠʙʣʠʦʪʝʢʠ ʧʦʥʘʩʪʦʷʱʝʤ ʩʘ ʦʙʝʢʪ ʥʘ ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʯʨʝʟ ʛʨʫʧʠʨʘʥʝ ʩʣʝʜ 

PCR-RFLP ʘʥʘʣʠʟ, ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ ʠʟʙʨʘʥʠ ʢʣʦʥʦʚʝ ʠ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʥʫʢʣʝʦʪʠʜʥʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ. 

 

ɸʅɸʃʀɿ ʅɸ ɹʀʆʈɸɿʅʆʆɹʈɸɿʀɽʊʆ ʇʈʀ ʄɽʉʊʅʀ ʇʆʈʆɼʀ ʄʃɽʏʅʀ ʆɺʎɽ 

ʏʈɽɿ ʉʈɸɺʅʀʊɽʃʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʅɸ ʉɽʃɽʂʎʀʆʅʅʀ ʂʈʀʊɽʈʀʀ 

ʀʟʚʲʨʰʝʥʦ ʝ ʧʣʘʥʠʨʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʘʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʷʪʦ ʜʘ ʙʲʜʝ ʨʝʛʠʩʪʨʠʨʘʥʘ ʚ 

ʠʟʙʨʘʥʠ ʬʝʨʤʠ ʥʘ ʧʦʧʫʣʘʮʠʷʪʘ. ʀʟʛʦʪʚʝʥʘ ʝ ʩʪʨʘʪʝʛʠʷ ʟʘ ʩʲʙʠʨʘʥʝ ʥʘ ʪʘʟʠ ʠʥʬʦʨʤʘʮʠʷ, 

ʢʘʢʪʦ ʠ ʥʘ ʧʦʜʭʦʜʠʪʝ ʟʘ ʙʲʜʝʱ ʘʥʘʣʠʟ. ʈʘʟʨʘʙʦʪʝʥʘ ʝ ʪʝʦʨʝʪʠʯʥʘ ʦʩʥʦʚʘ ʟʘ ʩʲʙʠʨʘʥʝ ʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʩʨʘʚʥʠʪʝʣʥʠ ʛʝʥʝʪʠʯʥʠ ʦʮʝʥʢʠ ʥʘ ʧʦʧʫʣʘʮʠʠ ʦʪ ʤʣʝʯʥʠ ʦʚʮʝ ʠ ʟʘ ʠʟʧʠʪʚʘʥʝ 

ʥʘ ʥʦʚ ʩʝʣʝʢʮʠʦʥʝʥ ʢʨʠʪʝʨʠʠ. ʌʦʨʤʫʣʠʨʘʥʠ ʩʘ ʧʨʠʟʥʘʮʠʪʝ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʠ ʥʘʡ-ʪʦʯʥʦ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʚʮʝʪʝ ʟʘ ʤʣʷʢʦ ʠ ʥʘʯʠʥʘ ʟʘ ʦʪʯʠʪʘʥʝ ʥʘ ʬʘʢʪʦʨʠʪʝ, ʢʦʠʪʦ ʦʢʘʟʚʘʪ 

ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ.  

ɺ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʪʦʟʠ ʧʣʘʥ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʠ ʩʪʘʥʜʘʨʪʠ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʠ 

ʬʦʨʤʘʪʠʪʝ, ʚ ʢʦʠʪʦ ʜʘ ʙʲʜʘʪ ʨʝʛʠʩʪʨʠʨʘʥʠ ʬʘʢʪʦʨʠʪʝ ʠ ʧʨʠʟʥʘʮʠʪʝ ʟʘ ʘʥʘʣʠʟ.  



ʇʦ ʩʪʘʥʜʘʨʪʠʪʝ ʟʘ ʠʥʬʦʨʤʘʮʠʷ ʝ ʩʪʨʫʢʪʫʨʠʨʘʥʘ ʙʘʟʘ ʜʘʥʥʠ ʦʪ ʩʲʙʨʘʥʠʪʝ ʚ ʯʝʪʠʨʠ 

ʬʝʨʤʠ ʥʘ ʛʝʥʦʬʦʥʜʘ ʢʦʥʪʨʦʣʠ ʥʘ ʤʣʝʯʥʘʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʧʨʠ ʤʣʝʯʥʠ ʦʚʮʝ, ʢʘʪʦ ʩʘ ʦʪʯʝʪʝʥʠ 

ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʠ ʧʨʠʟʥʘʮʠ ʥʘ ʤʣʝʯʥʘʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʠ ʬʘʢʪʦʨʠʪʝ, ʚʣʠʷʝʱʠ ʚʲʨʭʫ ʪʷʭ. 

ʅʘʪʨʫʧʘʥ ʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʧʠʪ ʦʪ ʩʪʨʫʢʪʫʨʠʨʘʥʝ, ʚʘʣʠʜʠʨʘʥʝ ʠ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʦʪ 

ʢʦʥʪʨʦʣʠʨʘʥʠʪʝ ʧʨʠʟʥʘʮʠ, ʞʠʚʦʪʥʠ ʠ ʬʝʨʤʠ. 

ʉʠʩʪʝʤʘʪʠʟʠʨʘʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʝ ʧʦʜʛʦʪʚʝʥʘ ʟʘ ʘʥʘʣʠʟ, ʝʣʠʤʠʥʠʨʘʥʠ ʩʘ 

ʩʠʩʪʝʤʘʪʠʯʥʠʪʝ ʛʨʝʰʢʠ ʧʨʠ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʧʲʨʚʠʯʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʜʘʥʥʠʪʝ ʩʘ 

ʥʦʨʤʘʣʠʟʠʨʘʥʠ ʠ ʚʘʣʠʜʠʨʘʥʠ, ʩʠʩʪʝʤʥʠʪʝ ʛʨʝʰʢʠ ʩʘ ʢʦʨʠʛʠʨʘʥʠ ʠʣʠ ʝʣʠʤʠʥʠʨʘʥʠ, ʘ 

ʛʦʪʦʚʠʷʪ ʬʘʡʣ ʝ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥ ʚʲʚ ʚʠʜ, ʧʦʜʭʦʜʷʱ ʟʘ ʩʣʝʜʚʘʱʠʷ ʝʪʘʧ ʥʘ ʛʝʥʝʪʠʯʝʥ ʘʥʘʣʠʟ. 

 

ʀʅʉʊʀʊʋʊ ʇʆ ɿɽʄɽɼɽʃʀɽ ï ʂɸʈʅʆɹɸʊ 

ʆɹʆɻɸʊʗɺɸʅɽ ʅɸ ɻɽʅɽʊʀʏʅʆʊʆ ʈɸɿʅʆʆɹʈɸɿʀɽ ʇʈʀ ɽʏɽʄʀʂɸ ʀ 

ʉʒɿɼɸɺɸʅɽ ʅɸ ʉʆʈʊʆɺɽ ʉ ɺʀʉʆʂɸ ʇʈʆɼʋʂʊʀɺʅʆʉʊ, ʇʆɼʆɹʈɽʅʆ ʂɸʏɽʉʊɺʆ 

ʅɸ ɿʒʈʅʆʊʆ, ʋʉʊʆʁʏʀɺʀ ʅɸ ɹʀʆʊʀʏʅʀ ʀ ɸɹʀʆʊʀʏʅʀ ʉʊʈɽʉʆɺʀ ʌɸʂʊʆʈʀ  

ʇʨʝʟ ʛʦʜʠʥʘʪʘ ʝ ʩʲʟʜʘʜʝʥʦ ʙʦʛʘʪʦ ʛʝʥʝʪʠʯʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʥʦʚ ʠʟʭʦʜʝʥ ʤʘʪʝʨʠʘʣ, 

ʥʦʚʠ ʧʝʨʩʧʝʢʪʠʚʥʠ ʣʠʥʠʠ ʠ ʢʘʥʜʠʜʘʪ ʩʦʨʪʦʚʝ ʬʫʨʘʞʝʥ ʠ ʧʠʚʦʚʘʨʝʥ ʝʯʝʤʠʢ, ʢʦʠʪʦ ʩʘ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠ, ʩ ʧʦʜʦʙʨʝʥʦ ʢʘʯʝʩʪʚʦ ʥʘ ʟʲʨʥʦʪʦ, ʥʦʩʠʪʝʣʠ ʥʘ ʚʠʩʦʢʘ ʩʪʫʜʦʫʩʪʦʡʯʠʚʦʩʪ, 

ʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪ, ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʧʨʘʭʦʚʠʪʘ ʛʣʘʚʥʷ ʠ ʣʝʥʪʦʯʥʘ ʙʦʣʝʩʪ.  

ʅʘʧʨʝʜʲʢ ʝ ʧʦʩʪʠʛʥʘʪ ʚ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʣʠʥʠʠ, ʩʲʯʝʪʘʚʘʱʠ ʚʠʩʦʢʘ ʩʪʫʜʦ- ʠ 

ʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪ ʚ ʝʜʠʥ ʛʝʥʦʪʠʧ. ɺ ʩʝʣʝʢʮʠʷʪʘ ʥʘ ʛʦʣʦʟʲʨʥʝʩʪ ʝʯʝʤʠʢ ʝ ʩʲʟʜʘʜʝʥʦ ʥʦʚʦ 

ʛʝʥʝʪʠʯʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʣʠʥʠʠ ʩ ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ. ʏʨʝʟ ʤʝʪʦʜʠʪʝ ʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʷ ʤʫʪʘʛʝʥʝʟ ʝ ʩʲʟʜʘʜʝʥʦ ʛʝʥʝʪʠʯʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʥʦʚʠ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠ ʤʫʪʘʥʪʥʠ ʣʠʥʠʠ ʩ ʮʝʥʥʠ ʙʠʦʣʦʛʠʯʥʠ ʢʘʯʝʩʪʚʘ. ɼʦʢʘʟʘʪʝʣʩʪʚʦ ʟʘ 

ʥʘʧʨʝʜʲʢʘ ʚ ʥʘʧʨʘʚʣʝʥʠʝʪʦ ʩʘ ʜʦʙʨʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʥʦʚʠʷ ʢʘʥʜʠʜʘʪ ʩʦʨʪ, ʠʟʧʠʪʘʥ ʚ 

ʩʠʩʪʝʤʘʪʘ ʥʘ ʀɸʉɸʉ. ʇʦʣʫʯʝʥʠ ʩʘ ʥʦʚʠ ʜʠʭʘʧʣʦʠʜʥʠ ʣʠʥʠʠ ʦʪ ʤʥʦʛʦʨʝʜʥʠ ʠ ʜʚʫʨʝʜʥʠ F2 

ʧʦʧʫʣʘʮʠʠ, ʢʦʠʪʦ ʩʘ ʧʨʦʫʯʝʥʠ ʧʦ ʙʠʦʣʦʛʠʯʥʠʪʝ ʠ ʩʪʦʧʘʥʩʢʠ ʢʘʯʝʩʪʚʘ. ɺ ʩʠʩʪʝʤʘʪʘ ʥʘ 

ʀɸʉɸʉ ʩʘ ʠʟʧʠʪʘʥʠ ʥʦʚʠ ʢʘʥʜʠʜʘʪ ʩʦʨʪʦʚʝ ʧʠʚʦʚʘʨʝʥ ʝʯʝʤʠʢ (4 ʟʠʤʥʠ ʠ 1 ʧʨʦʣʝʪʝʥ), ʢʦʠʪʦ 

ʧʨʝʚʲʟʭʦʞʜʘʪ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʩʨʝʜʥʠʷʪ ʩʪʘʥʜʘʨʪ ʩ 3,3% ʜʦ 10,1%, ʧʨʠʪʝʞʘʚʘʪ ʚʠʩʦʢʘ ʤʘʩʘ 

ʥʘ 1000 ʟʲʨʥʘ, ʚʠʩʦʢʘ ʭʝʢʪʦʣʠʪʨʦʚʘ ʤʘʩʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪ ʢʲʤ ʢʘʬʷʚʘ ʨʲʞʜʘ, ʣʝʥʪʦʯʥʘ ʙʦʣʝʩʪ, 

ʬʫʟʘʨʠʫʤ ʧʦ ʢʣʘʩʘ ʠ ʯʝʨʥʘ ʨʲʞʜʘ. 

ʇʨʝʟ 2014 ʛ. ʝ ʧʨʠʟʥʘʪ ʟʘ ʦʨʠʛʠʥʘʣʝʥ ʥʦʚ ʧʠʚʦʚʘʨʝʥ ʩʦʨʪ ʝʯʝʤʠʢ ʉʠʪʘʨʘ. ʉʦʨʪʲʪ ʝ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʝʥ, ʩ ʜʦʙʨʠ ʢʘʯʝʩʪʚʝʥʠ ʧʦʢʘʟʘʪʝʣʠ ʚ ʩʲʯʝʪʘʥʠʝ ʩ ʜʦʙʨʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ 

ʠʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʠʪʝ ʙʦʣʝʩʪʠ ʟʘ ʝʯʝʤʠʢʘ. 

 

ʉɽʃɽʂʎʀʗ ʅɸ ʅʆɺʀ ʉʆʈʊʆɺɽ ʆɺɽʉ ʉ ɺʀʉʆʂɸ ɸɼɸʇʊʀɺʅɸ ʉʇʆʉʆɹʅʆʉʊ 

ʀ ʇʆɼʆɹʈɽʅʀ ʉʊʆʇɸʅʉʂʀ ʂɸʏɽʉʊɺɸ  

ʇʨʝʟ ʛʦʜʠʥʘʪʘ ʧʨʦʜʲʣʞʘʚʘ ʦʙʦʛʘʪʷʚʘʥʝʪʦ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠʪʝ ʢʦʣʝʢʮʠʠ ʧʨʠ 

ʟʠʤʫʚʘʱʠʷ ʦʚʝʩ ʩ ʥʦʚʠ ʛʝʥʝʪʠʯʥʠ ʠʟʪʦʯʥʠʮʠ. ʌʦʨʤʠʨʘʥʠ ʠ ʧʨʦʫʯʚʘʥʠ ʩʘ ʢʦʣʝʢʮʠʠ ʧʨʠ 

ʧʨʦʣʝʪʥʠʷ ʠ ʛʦʣʦʟʲʨʥʝʩʪ ʦʚʝʩ, ʢʘʢʪʦ ʠ ʥʘ ʥʦʚʠ ʛʝʥ ʠʟʪʦʯʥʠʮʠ ʩ ʫʩʪʦʡʯʠʚʦʩʪ ʢʲʤ ʧʨʘʭʦʚʠʪʘ 

ʛʣʘʚʥʷ ʠ ʢʦʨʦʥʝʩʪʘ ʨʲʞʜʘ. ʉʲʟʜʘʜʝʥ ʝ ʠʟʭʦʜʝʥ ʤʘʪʝʨʠʘʣ ʩ ʧʦʜʦʙʨʝʥʠ ʧʘʨʘʤʝʪʨʠ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʪʫʜʦʫʩʪʦʡʯʠʚʦʩʪʪʘ ʠ ʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʪʘ; ʩ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ ʧʘʪʦʛʝʥʠʪʝ, 

ʧʨʠʯʠʥʠʪʝʣʠ ʥʘ ʦʩʥʦʚʥʠʪʝ ʙʦʣʝʩʪʠ ʧʨʠ ʦʚʝʩʘ; ʩ ʥʘʤʘʣʝʥʘ ʚʠʩʦʯʠʥʘ ʥʘ ʩʪʲʙʣʦʪʦ, ʩ ʧʦʜʦʙʨʝʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʧʦʣʷʛʘʥʝ ʠ ʨʘʥʦʟʨʷʣʦʩʪ. ʅʘʣʠʮʝ ʩʘ ʧʝʨʩʧʝʢʪʠʚʥʠ ʣʠʥʠʠ ʩ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʥʘʜ 

ʩʪʘʥʜʘʨʪʠʪʝ ʠ ʥʘʜ ʥʠʚʦʪʦ ʥʘ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʩʦʨʪʦʚʝ ʚ ʩʪʨʘʥʘʪʘ. ʇʨʠ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ 

ʧʝʨʩʧʝʢʪʠʚʥʠʪʝ ʣʠʥʠʠ ʝ ʧʨʝʦʜʦʣʷʥʘ ʥʝʛʘʪʠʚʥʘʪʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪ, 

ʥʠʩʢʦʩʪʲʙʣʝʥʦʩʪ ʠ ʨʘʥʦʟʨʷʣʦʩʪ. ʏʨʝʟ ʤʝʪʦʜʠʪʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʷ ʤʫʪʘʛʝʥʝʟʠʩ ʝ 

ʠʥʜʫʮʠʨʘʥʦ ʧʦ-ʛʦʣʷʤʦ ʛʝʥʝʪʠʯʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ. ʉʲʟʜʘʜʝʥʠ ʩʘ ʤʫʪʘʥʪʥʠ ʣʠʥʠʠ ʩ ʥʘʤʘʣʝʥʘ 

ʚʠʩʦʯʠʥʘ ʥʘ ʩʪʲʙʣʦʪʦ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʥʘʜ ʩʪʘʥʜʘʨʪʘ. ʉ ʮʝʣ ʧʨʦʫʯʚʘʥʝ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ in 

vitro ʩʝʣʝʢʮʠʷʪʘ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʦʚʝʩʘ ʢʲʤ ʘʙʠʦʪʠʯʝʥ ʩʪʨʝʩ ʝ ʫʩʪʘʥʦʚʝʥʘ 

ʝʬʝʢʪʠʚʥʘ ʩʠʩʪʝʤʘ ʟʘ ʠʥʜʫʮʠʨʘʥʝ in vitro ʥʘ ʢʘʣʫʩʦʛʝʥʝʟʠʩ ʠ ʨʝʛʝʥʝʨʘʮʠʷ. ʇʦʣʫʯʝʥʠ ʩʘ 

ʝʤʙʨʠʦʛʝʥʝʥ ʢʘʣʫʩ ʠ ʨʘʩʪʠʪʝʣʥʘ ʨʝʛʝʥʝʨʘʮʠʷ ʩ ʯʝʩʪʦʪʘ, ʧʦʟʚʦʣʷʚʘʱʘ ʜʘ ʩʝ ʧʨʝʤʠʥʝ ʢʲʤ in 

vitro ʩʢʨʠʥʠʥʛ ʠ ʦʪʙʦʨ ʥʘ ʪʦʣʝʨʘʥʪʥʠ ʢʲʤ ʩʝʣʝʢʪʠʚʥʠʷ ʘʛʝʥʪ ʨʝʛʝʥʝʨʘʥʪʠ.  



ʋʩʧʝʰʥʦ ʝ ʧʨʠʢʣʶʯʝʥʦ ʠʟʧʠʪʚʘʥʝʪʦ ʥʘ ʜʚʘʪʘ ʥʦʚʠ ʢʘʥʜʠʜʘʪ ʩʦʨʪʘ ʟʠʤʫʚʘʱ ʦʚʝʩ (ʂʪ 

7007 ʠ ʂʪ 7008) ʚ ʩʠʩʪʝʤʘʪʘ ʥʘ ʀɸʉɸʉ. ʇʨʝʜʩʪʦʠ ʪʷʭʥʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ ʟʘ ʧʨʠʟʥʘʚʘʥʝ ʢʘʪʦ 

ʦʨʠʛʠʥʘʣʥʠ ʩʦʨʪʦʚʝ. 

 

ʀʅʉʊʀʊʋʊ ʇʆ ʎɸʈɽɺʀʎɸʊɸ ï ʂʅɽɾɸ 

ɿɸʂʆʅʆʄɽʈʅʆʉʊʀ ʇʈʀ ʍɽʊɽʈʆɿʀʉɸ ʀ ʉʒɺʈɽʄɽʅʅʀ ʄɽʊʆɼʀ ɿɸ 

ʉʒɿɼɸɺɸʅɽ, ʇʆɼʆɹʈʗɺɸʅɽ ʀ ʀɼɽʅʊʀʌʀʎʀʈɸʅɽ ʅɸ ʅʆɺʀ ʉʊʈɽʉʊʆʃɽʈɸʅʊʅʀ 

ɻɽʅʆʊʀʇʆɺɽ ʎɸʈɽɺʀʎɸ  

ʇʦʣʫʯʝʥʠ ʠ ʦʙʦʙʱʝʥʠ ʩʘ ʥʘʩʣʝʜʷʚʘʥʝʪʦ ʥʘ ʧʦ-ʤʘʣʢʦ ʧʨʦʫʯʝʥʠ ʧʨʠʟʥʘʮʠ ʟʘ ʜʦʧʲʣʚʘʥʝ 

ʥʘ ʧʦʩʪʦʷʥʥʦ ʧʦʩʪʲʧʚʘʱʘʪʘ ʥʦʚʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʭʝʪʝʨʦʟʠʩʥʠʪʝ ʧʨʦʷʚʠ ʠ ʩʪʝʧʝʥʠʪʝ ʥʘ 

ʜʦʤʠʥʠʨʘʥʝ ʥʘ ʭʠʙʨʠʜʠ ʮʘʨʝʚʠʮʘ. ɸʢʪʠʚʥʦ ʩʝ ʨʘʙʦʪʠ ʧʦ ʧʦʚʠʰʘʚʘʥʝ ʛʝʥʝʪʠʯʥʦʪʦ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʥʦʚ ʠʟʭʦʜʝʥ ʤʘʪʝʨʠʘʣ ʚ ʥʷʢʦʣʢʦ ʥʘʧʨʘʚʣʝʥʠʷ: ʯʨʝʟ 

ʥʦʚʦʩʲʟʜʘʜʝʥʠ ʠ ʧʦʜʦʙʨʝʥʠ ʩʠʥʪʝʪʠʯʥʠ ʧʦʧʫʣʘʮʠʠ ʩ ʮʝʥʥʠ ʩʪʦʧʘʥʩʢʠ ʧʨʠʟʥʘʮʠ ʯʨʝʟ 

ʠʟʧʦʣʟʚʘʥʝ ʟʘ ʧʲʨʚʠ ʧʲʪ ʥʘ ʜʠʭʘʧʣʦʠʜʥʘʪʘ ʧʦʧʫʣʘʮʠʷ ʟʘ ʪʦʣʝʨʘʥʪʥʦʩʪ ʢʲʤ ʚʠʩʦʢʠ ʛʲʩʪʦʪʠ, 

ʚʢʣʶʯʚʘʥʝ ʥʘ ʥʦʚʠ ʛʝʥʦʪʠʧʦʚʝ ʮʘʨʝʚʠʮʘ ʩʲʩ ʩʧʝʮʠʬʠʯʥʦ ʤʦʜʠʬʠʮʠʨʘʥʘ ʩʢʦʨʙʷʣʘ; ʩ ʧʦ-

ʛʦʣʷʤ ʙʨʦʡ ʣʠʩʪʘ ʥʘʜ ʛʦʨʥʠʷ ʢʦʯʘʥ ʟʘ ʩʠʣʘʞʝʥ ʪʠʧ ʮʘʨʝʚʠʮʘ; ʠʟʧʦʣʟʚʘ ʩʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʷʪ 

ʤʫʪʘʛʝʥʝʟʠʩ ʢʘʪʦ ʠʟʪʦʯʥʠʢ ʥʘ ʛʝʥʝʪʠʯʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ. 

ʈʘʟʨʘʙʦʪʝʥʠ ʠ ʧʨʦʫʯʝʥʠ ʩʘ ʧʦʜʭʦʜʠ ʠ ʤʝʪʦʜʠ ʟʘ ʦʮʝʥʢʘ ʠ ʧʦʚʠʰʘʚʘʥʝ ʫʩʪʦʡʯʠʚʦʩʪʪʘ 

ʥʘ ʮʘʨʝʚʠʯʥʠ ʛʝʥʦʪʠʧʦʚʝ ʢʲʤ ʚʦʜʝʥ ʠ ʦʩʤʦʪʠʯʝʥ ʩʪʨʝʩ ʚ ʧʦʣʩʢʠ ʠ ʣʘʙʦʨʘʪʦʨʥʠ 

ʝʢʩʧʝʨʠʤʝʥʪʠ. ʅʘʧʨʘʚʝʥʘ ʝ ʪʝʭʥʦʣʦʛʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʙʲʣʛʘʨʩʢʠ ʠ ʯʫʞʜʠ ʭʠʙʨʠʜʠ 

ʮʘʨʝʚʠʮʘ. ʀʟʧʦʣʟʚʘʪ ʩʝ ʠ ʩʘ ʧʨʦʫʯʝʥʠ ʤʦʣʝʢʫʣʷʨʥʠ ʠ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʠ ʤʝʪʦʜʠ ʟʘ 

ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʦʪ ʛʝʥʝʪʠʯʥʠʪʝ ʨʝʩʫʨʩʠ ʠ ʟʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʩʨʘʚʥʷʚʘʥʝ ʥʘ 

ʛʝʥʦʪʠʧʦʚʝʪʝ ʚ ʩʝʣʝʢʮʠʷʪʘ ʠ ʩʝʤʝʧʨʦʠʟʚʦʜʩʪʚʦʪʦ. 

ʇʦʣʫʯʝʥʘ ʝ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʠʤʫʥʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʥʘʣʠʯʥʠʷ ʛʝʥʦʬʦʥʜ ʦʪʥʦʩʥʦ 

ʨʝʘʢʮʠʷʪʘ ʢʲʤ ʦʩʥʦʚʥʠʪʝ ʟʘ ʮʘʨʝʚʠʮʘʪʘ ʟʘʙʦʣʷʚʘʥʠʷ. ɸʢʪʠʚʥʦ ʩʝ ʨʘʙʦʪʠ ʧʦ ʧʨʝʭʚʲʨʣʷʥʝ ʥʘ 

ʩʝʨʪʠʬʠʮʠʨʘʥʠ ʠ ʥʦʚʦʧʨʠʟʥʘʪʠ ʭʠʙʨʠʜʠ ʥʘ ʤʲʞʢʦʩʪʝʨʠʣʥʘ ʦʩʥʦʚʘ. 

 

ʉɽʃɽʂʎʀʗ ʅɸ ɺʀʉʆʂʆʇʈʆɼʋʂʊʀɺʅʀ ʀ ɸɼɸʇʊʀɺʅʀ ʎɸʈɽɺʀʏʅʀ 

ʍʀɹʈʀɼʀ ʉ ʈɸɿʐʀʈɽʅʆ ʇʈʀʃʆɾɽʅʀɽ ɿɸ ʇʈɸʂʊʀʂɸʊɸ  

ɿʘ ʧʝʨʠʦʜʘ 2012 ï 2014 ʛ. ʝ ʨʘʙʦʪʝʥʦ ʦʙʱʦ ʩ 16 302 ʩʪʘʙʠʣʠʟʠʨʘʥʠ ʩʘʤʦʦʧʨʘʰʝʥʠ 

ʣʠʥʠʠ ʦʪ ʚʩʠʯʢʠ ʛʨʫʧʠ ʧʦ ʌɸʆ, ʢʘʢʪʦ ʠ ʩ 20 567 ʧʦʪʦʤʩʪʚʘ ʚ ʧʨʦʮʝʩ ʥʘ ʦʪʙʦʨ. ɺ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʠ ʢʦʥʢʫʨʩʥʦ ʠʟʧʠʪʚʘʥʝ (ʇʉʆ ʠ ʂʉʆ) ʩʘ ʙʠʣʠ ʩʲʦʪʚʝʪʥʦ 7874 ʠ 4705 

ʮʘʨʝʚʠʯʥʠ ʭʠʙʨʠʜʠ. ɺ ʝʢʦʣʦʛʠʯʥʘ ʤʨʝʞʘ ʥʘ 4 ʣʦʢʘʮʠʠ ʚ ʩʪʨʘʥʘʪʘ ʟʘ ʧʝʨʠʦʜʘ ʩʘ ʠʟʧʠʪʘʥʠ 348 

ʭʠʙʨʠʜʘ ʦʪ 4 ʛʨʫʧʠ ʧʦ ʌɸʆ ï ʨʘʥʥʠ, ʩʨʝʜʥʦʨʘʥʥʠ, ʩʨʝʜʥʦʢʲʩʥʠ ʠ ʢʲʩʥʠ. ʆʬʠʮʠʘʣʥʦ 

ʠʟʧʠʪʚʘʥʝ ʚ ʀɸʉɸʉ ʩʘ ʧʨʝʤʠʥʘʣʠ 19 ʭʠʙʨʠʜʠ ʥʘ ʀʎ ï ʂʥʝʞʘ, ʦʪ ʢʦʠʪʦ ʩʘ ʧʨʠʟʥʘʪʠ ʜʚʘ ï 

ʂʥʝʞʘ 549 (2012 ʛ.) ʠ ʂʥʝʞʘ 310 (2013 ʛ.). ʍʠʙʨʠʜʠʪʝ ʩʘ ʚʢʣʶʯʝʥʠ ʚ ʆʬʠʮʠʘʣʥʘʪʘ ʩʦʨʪʦʚʘ 

ʣʠʩʪʘ ʥʘ ʩʪʨʘʥʘʪʘ ʠ ʚ ʩʭʝʤʠʪʝ ʟʘ ʩʝʤʝʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʇʦ ʪʝʤʠʪʝ ʦʪ ʧʨʦʝʢʪʘ ʟʘ ʩʝʣʝʢʮʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʥʘʚʩʷʢʲʜʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʦʩʪʠʛʥʘʪ 

ʩʝʣʝʢʮʠʦʥʝʥ ʧʨʦʛʨʝʩ ï ʩʲʯʝʪʘʥʠʝ ʥʘ ʦʪʥʦʩʠʪʝʣʥʦ ʚʠʩʦʢ ʜʦʙʠʚ ʩ ʧʦʜʦʙʨʝʥʦ ʢʘʯʝʩʪʚʦ ʥʘ 

ʟʲʨʥʦʪʦ ʦʩʦʙʝʥʦ ʧʨʠ ʢʘʪʝʛʦʨʠʷʪʘ ʚʠʩʦʢʦʤʘʩʣʝʥʠ ʭʠʙʨʠʜʠ. 

ʀʟʧʠʪʚʘʥʝʪʦ ʥʘ ʙʲʣʛʘʨʩʢʠ ʭʠʙʨʠʜʠ ʧʦ ʜʦʛʦʚʦʨ ʟʘ ʤʝʞʜʫʥʘʨʦʜʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ 

ʧʦʢʘʟʚʘ, ʯʝ ʥʠʚʦʪʦ ʥʘ ʩʝʣʝʢʮʠʷʪʘ ʥʝ ʦʪʩʪʲʧʚʘ ʥʘ ʪʦʚʘ ʚ ʩʲʩʝʜʥʠʪʝ ʜʲʨʞʘʚʠ ï ʈʫʤʲʥʠʷ ʠ 

ʉʲʨʙʠʷ, ʢʦʠʪʦ ʩʲʱʦ ʩʘ ʚ ʮʘʨʝʚʠʯʥʠʷ ʧʦʷʩ ʥʘ ɽʚʨʦʧʘ. ɺ ʪʦʚʘ ʠʟʧʠʪʚʘʥʝ ʥʷʢʦʠ ʭʠʙʨʠʜʠ 

ʧʨʝʚʠʰʘʚʘʪ ʠ ʩʚʝʪʦʚʥʠʪʝ ʩʪʘʥʜʘʨʪʠ, ʢʘʪʦ ʂʥ 619, ʂʥ 462, ʂʥ 550. ʈʘʟʨʘʙʦʪʝʥʘʪʘ ʧʦ ʧʨʦʝʢʪʘ 

ʩʠʩʪʝʤʘ Ăʇʣʶʩñ, ʦʩʠʛʫʨʷʚʘ ʤʘʣʢʦ ʧʦ-ʚʠʩʦʢ ʜʦʙʠʚ ʧʨʠ ʩʲʱʦʪʦ ʥʠʚʦ ʥʘ ʘʛʨʦʪʝʭʥʠʢʘ, ʤʦʞʝ ʜʘ 

ʩʪʘʥʝ ʥʦʚ ʝʣʝʤʝʥʪ ʦʪ ʪʝʭʥʦʣʦʛʠʷʪʘ ʥʘ ʮʘʨʝʚʠʮʘʪʘ. 
 

ɿɽʄɽɼɽʃʉʂʀ ʀʅʉʊʀʊʋʊ ï ʐʋʄɽʅ 

ʉʒɿɼɸɺɸʅɽ ʅɸ ʉʆʈʊ ʉʊɽɺʀʗ (STEVIA REBAUDIANA B.) ʉ 

ɺʀʉʆʂʆɽʉʊɽʉʊɺɽʅʀ ʇʆɼʉʃɸɼʀʊɽʃʀ ʀ ʊɽʍʅʆʃʆɻʀʗ ʅɸ ʆʊɻʃɽɾɼɸʅɽ ɺ 

ʋʉʃʆɺʀʗʊɸ ʅɸ ʈɽʇʋɹʃʀʂɸ ɹʒʃɻɸʈʀʗ 

ʇʨʝʟ ʦʪʯʝʪʥʘʪʘ 2014 ʛʦʜʠʥʘ ʧʨʠ ʩʝʣʝʢʮʠʷʪʘ ʥʘ ʩʪʝʚʠʷʪʘ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʦʩʥʦʚʥʦ 



ʠʥʜʠʚʠʜʫʘʣʝʥ ʠ ʠʥʜʠʚʠʜʫʘʣʥʦ-ʬʘʤʠʣʝʥ ʦʪʙʦʨ ʩ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʦʪʦʤʩʪʚʦʪʦ. ɺ 

ʩʝʣʝʢʮʠʦʥʥʘʪʘ ʨʘʙʦʪʘ ʝ ʚʢʣʶʯʝʥʘ ʥʘʡ-ʘʢʪʠʚʥʦ ʣʘʙʦʨʘʪʦʨʠʷʪʘ ʧʦ ʪʲʢʘʥʥʠ ʢʫʣʪʫʨʠ. 

ɺʲʚ ʬʘʟʘ ʙʫʪʦʥʠʟʘʮʠʷ ʚʩʠʯʢʠ ʨʘʩʪʝʥʠʷ ʩʘ ʠʟʩʣʝʜʚʘʥʠ ʠʥʜʠʚʠʜʫʘʣʥʦ ʠ ʮʷʣʦʪʦ 

ʦʙʩʣʝʜʚʘʥʝ ʚʲʟʣʠʟʘ ʥʘ 451 ʨʘʩʪʝʥʠʷ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʩʨʝʜʥʠʷʪ ʙʨʦʡ ʥʘ ʦʩʥʦʚʥʠʪʝ ʩʪʲʙʣʘ ʥʘ 

ʝʜʥʦ ʨʘʩʪʝʥʠʝ ʝ 2,17 ʙʨʦ.̫ ʅʘʡ-ʚʠʩʦʢ ʩʨʝʜʝʥ ʙʨʦʡ ʦʩʥʦʚʥʠ ʩʪʲʙʣʘ ʩʝ ʢʦʥʩʪʘʪʠʨʘ ʧʨʠ ʚʘʨʠʘʥʪ 

16, ʢʲʜʝʪʦ ʧʨʝʚʠʰʝʥʠʝʪʦ ʥʘʜ ʩʨʝʜʥʦʪʦ ʝ ʩ 33,7%. ʉʨʝʜʥʘʪʘ ʚʠʩʦʯʠʥʘ ʥʘ ʝʜʥʦ ʨʘʩʪʝʥʠʝ ʟʘ 

ʠʟʩʣʝʜʚʘʥʠʷ ʧʝʨʠʦʜ ʝ 60 cm. 

ʈʝʟʫʣʪʘʪʲʪ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʠʪʝ ʢʘʯʝʩʪʚʘ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʩʝʣʝʢʮʠʦʥʥʠ 

ʤʘʪʝʨʠʘʣʠ ʧʦʢʘʟʚʘ, ʯʝ ʦʙʱʦʪʦ ʪʝʛʣʦ ʥʘ ʝʜʥʦ ʨʘʩʪʝʥʠʝ ʢʘʪʦ ʮʷʣʦ ʟʘ ʦʧʠʪʘ ʝ 217,9 g. ʅʘʡ- 

ʚʠʩʦʢʦ ʦʙʱʦ ʪʝʛʣʦ ʥʘ ʩʫʭʠʪʝ ʣʠʩʪʘ ʦʪ ʝʜʥʦ ʨʘʩʪʝʥʠʝ ʝ ʧʦʣʫʯʝʥʦ ʧʨʠ ʚʘʨʠʘʥʪ 16 (38,3 g) ï ʪʦ ʝ 

ʩ 23% ʫʚʝʣʠʯʝʥʠʝ ʥʘʜ ʩʨʝʜʥʦʪʦ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 

ʩʪʝʚʠʦʟʠʜ ʩ ʥʘʡ-ʜʦʙʨʠ ʧʦʢʘʟʘʪʝʣʠ ʝ ʧʨʦʠʟʭʦʜ 10ɽ ʩ 14,65 g/100 g, ʢʦʡʪʦ ʝ ʩ ʧʦʯʪʠ ʜʚʦʡʥʦ 

ʧʦʚʝʯʝ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʩʪʝʚʠʦʟʠʜ. 

ʊʨʝʪʠʨʘʥʝʪʦ ʥʘ ʢʦʨʝʥʠʱʘʪʘ ʩ ʬʫʥʛʠʮʠʜʠʪʝ ʊʠʨʘʤ ʠ ʊʠʦʬʘʥʘʪ ʤʝʪʠʣ ʧʨʠ 

ʦʪʛʣʝʞʜʘʥʝʪʦ ʥʘ ʩʪʝʚʠʷ ʚʦʜʠ ʜʦ ʫʚʝʣʠʯʘʚʘʥʝ ʪʝʛʣʦʪʦ ʥʘ ʩʫʭʠʪʝ ʣʠʩʪʘ ʩ 6,1%. 

ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʧʨʠ ʪʨʝʪʠʨʘʥʝʪʦ ʥʘ ʨʘʩʪʝʥʠʝʪʦ ʩʪʝʚʠʷ ʩ ʧʨʝʧʘʨʘʪʘ ɹʠʦʘʢʪʠʚ ʜʦʙʠʚʲʪ 

ʥʘ ʟʝʣʝʥʘ ʤʘʩʘ ʦʪ ʜʝʢʘʨ ʜʦʩʪʠʛʘ 2240 kg. ʇʦʣʫʯʝʥʠ ʩʘ 17,6% ʧʦʚʝʯʝ ʩʫʭʠ ʣʠʩʪʘ.  

ʉʣʝʜ ʫʩʧʝʰʥʦ ʠʟʧʠʪʚʘʥʝ ʥʘ ʧʲʨʚʠʷ ʙʲʣʛʘʨʩʢʠ ʩʦʨʪ ï ʉʪʝʣʘ (ʉ-204), ʩʧʝʮʠʘʣʠʩʪʠʪʝ ʦʪ 

ʀɸʉɸʉ ʩʘ ʥʘ ʤʥʝʥʠʝ, ʯʝ ʢʘʥʜʠʜʘʪ ʩʦʨʪʲʪ ʩʪʝʚʠʷ ʤʦʞʝ ʜʘ ʧʨʦʜʲʣʞʠ ʜʘ ʙʲʜʝ ʠʟʧʠʪʚʘʥ ʟʘ ʈʍʉ 

(ʨʘʟʣʠʯʠʤʦʩʪ, ʭʦʤʦʛʝʥʥʦʩʪ ʠ ʩʪʘʙʠʣʥʦʩʪ) ʠ ʧʨʝʟ ʩʣʝʜʚʘʱʘʪʘ ʛʦʜʠʥʘ. 

 

ɸɼɸʇʊʀʈɸʅɽ ʂʒʄ ʊɽʅɼɽʅʎʀʗʊɸ ɿɸ ɽʂʉʊʈɽʄʅʀ ʆʊʂʃʆʅɽʅʀʗ ʆʊ 

ɸɻʈʆʂʃʀʄɸʊʀʏʅʀʊɽ ʅʆʈʄʀ ʅɸ ʄɽʊʆɼʀʊɽ ɿɸ ʉɽʃɽʂʎʀʗ ʀ ʊɽʍʅʆʃʆɻʀʏʅʀʊɽ 

ʈɽʐɽʅʀʗ ɿɸ ʉɽʄɽʇʈʆʀɿɺʆɼʉʊɺʆ ʀ ʋʉʊʆʁʏʀɺʆ ʇʈʆʀɿɺʆɼʉʊɺʆ ʅɸ ʂɸʏɽʉʊ-

ɺɽʅɸ ʉʋʈʆɺʀʅɸ ʆʊ ʎɺɽʂʃʆ, ʉʆʈɻʆ ʀ ʉʋɼɸʅʂɸ  

ɸʛʨʦʤʝʪʝʨʝʦʣʦʛʠʯʥʠʪʝ ʫʩʣʦʚʠʷ ʧʨʝʟ ʛʦʜʠʥʘʪʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʢʘʪʦ ʠʟʢʣʶʯʠʪʝʣʥʦ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʠ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʧʦʪʚʲʨʞʜʘʚʘʪ 

ʘʢʪʫʘʣʥʦʩʪʪʘ ʥʘ ʨʘʟʨʘʙʦʪʚʘʥʠʪʝ ʪʝʤʠ ʠ ʟʘʜʘʯʠ ʧʦ ʧʨʦʝʢʪʘ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ  ʠʟʧʠʪʚʘʥʝʪʦ ʥʘ ʩʦʨʪʦʚʝ ʠ ʭʠʙʨʠʜʠ ʟʘʭʘʨʥʦ, ʧʦʣʫʟʘʭʘʨʥʦ ʠ ʢʨʲʤʥʦ 

ʮʚʝʢʣʦ ʧʦʪʚʲʨʞʜʘʚʘʪ ʚʠʩʦʢʠʷ ʧʨʦʜʫʢʪʠʚʝʥ ʧʦʪʝʥʮʠʘʣ ʥʘ ʮʚʝʢʣʦʪʦ, ʢʦʡʪʦ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ 

ʚʣʘʞʥʦ ʠ ʭʣʘʜʥʦ ʣʷʪʦ ʜʦʩʪʠʛʘ ʜʦ 6-8 ʪʦʥʘ ʥʘ ʜʝʢʘʨ ʩ ʚʠʩʦʢʦ ʩʫʭʦ ʠ ʟʘʭʘʨʥʦ ʩʲʜʲʨʞʘʥʠʝ.  

ʇʨʦʚʝʜʝʥʠ ʩʘ ʜʚʘ ʩʨʘʚʥʠʪʝʣʥʠ ʦʧʠʪʘ ʟʘ ʠʟʧʠʪʚʘʥʝ ʥʘ 34 ʩʦʨʪʘ, ʭʠʙʨʠʜʠ ʠ ʣʠʥʠʠ ʩʦʨʛʦ 

ʟʘ ʟʲʨʥʦ ʠ ʥʘ 24 ʧʨʦʠʟʭʦʜʠ ʩʫʜʘʥʢʘ, ʟʘʭʘʨʥʠ ʬʦʨʤʠ ʠ ʩʦʨʛʦʩʫʥʢʦʚʠ ʭʠʙʨʠʜʠ ʟʘ ʟʝʣʝʥʘ ʤʘʩʘ. 

ʆʙʱʠʪʝ ʜʦʙʠʚʠ ʜʦ 9 t/ha ʦʪ ʜʚʘ ʦʪʢʦʩʘ ʧʨʠ ʮʲʬʪʝʞ ʠ ʜʦ 7 t/ha ʧʨʠ ʤʣʝʯʥʦ-ʚʦʩʲʯʥʘ ʟʨʷʣʦʩʪ 

ʧʦʪʚʲʨʞʜʘʚʘʪ ʚʠʩʦʢʠʷ ʠʤ ʧʨʦʜʫʢʪʠʚʝʥ ʧʦʪʝʥʮʠʘʣ. ʇʨʦʠʟʚʝʜʝʥʠ ʩʘ ʥʘʜ 4500 kg ʩʝʤʝʥʘ ʦʪ 

ʩʫʜʘʥʢʘ ʩʦʨʪ ɽʥʜʞʝ. ʇʨʦʠʟʚʝʜʝʥʠ ʩʘ ʙʘʟʦʚʠ ʩʝʤʝʥʘ ʟʘ ʪʝʭʥʠʯʝʩʢʦ ʩʝʤʝʧʨʦʠʟʚʦʜʩʪʚʦ.  

ɺ 4 ʦʧʠʪʘ ʝ ʠʟʧʠʪʘʥʦ ʚʣʠʷʥʠʝʪʦ ʥʘ ʛʝʥʦʪʠʧʘ ʠ ʪʦʨʝʥʝʪʦ ʩ ʤʠʥʝʨʘʣʥʠ, ʣʠʩʪʥʠ ʠ 

ʦʨʛʘʥʠʯʥʠ ʪʦʨʦʚʝ ʚʲʨʭʫ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʙʠʦʤʘʩʘ ʥʘ 28 ʩʦʨʪʘ, ʭʠʙʨʠʜʠ ʠ 

ʦʧʨʘʰʠʪʝʣʠ ʟʘʭʘʨʥʦ ʠ ʢʨʲʤʥʦ ʮʚʝʢʣʦ ʠ ʥʘ 16 ʩʦʨʪʘ ʠ ʣʠʥʠʠ ʩʦʨʛʦ, ʩʫʜʘʥʢʘ, ʟʘʭʘʨʥʠ ʬʦʨʤʠ ʠ 

ʭʠʙʨʠʜʠ. ʆʮʝʥʝʥ ʝ ʠʟʧʠʪʘʥʠʷʪ ʛʝʥʦʬʦʥʜ ʟʘ ʫʩʪʦʡʯʠʚʦʩʪ ʢʲʤ ʣʠʩʪʥʠ ʙʦʣʝʩʪʠ, ʤʫʭʣʷʩʚʘʥʝ ʥʘ 

ʟʲʨʥʦʪʦ ʠ ʧʦʣʷʛʘʥʝ.   

ʀʟʜʘʜʝʥʠ ʩʘ ʧʘʪʝʥʪʠ ʥʘ ʥʦʚʠʪʝ ʩʦʨʪʦʚʝ ʄʘʢʩʠʨʝʜ ʠ ʄʘʢʩʠʙʝʣ.  

 

ʀʅʉʊʀʊʋʊ ʇʆ ɿɽʄɽɼɽʃʀɽ ʀ ʉɽʄɽɿʅɸʅʀɽ ï ʈʋʉɽ 

ʉɽʃɽʂʎʀʗ ʅɸ ɼɽʉɽʈʊʅʀ ʀ ɺʀʅɽʅʀ ʉʆʈʊʆɺɽ ʃʆɿɸ, ʇʆɼʍʆɼʗʑʀ ɿɸ 

ʈɸɿɺʀʊʀɽ ʅɸ ʋʉʊʆʁʏʀɺʆ ʀ ɽʂʆʃʆɻʀʏʅʆ ʃʆɿɸʈʉʊɺʆ 

ʇʨʦʜʲʣʞʘʚʘ ʨʘʙʦʪʘʪʘ ʧʦ ʩʨʘʚʥʠʪʝʣʥʦʪʦ ʠʟʧʠʪʚʘʥʝ ʤʝʞʜʫ ʢʣʦʥʦʚʝʪʝ, ʚʲʟ ʦʩʥʦʚʘ ʥʘ 

ʢʦʝʪʦ ʩʣʝʜ ʦʙʦʙʱʘʚʘʥʝ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʜʦʩʝʛʘ ʨʝʟʫʣʪʘʪʠ ʱʝ ʙʲʜʝ ʠʟʣʲʯʝʥ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʧʨʝʜ 

ʀɸʉɸʉ ʥʘʡ-ʜʦʙʨʠʷʪ. 

ʆʪ ʭʠʙʨʠʜʥʠʷ ʧʠʪʦʤʥʠʢ ʥʘ ʦʪʙʦʨʘ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ 4 ʭʠʙʨʠʜʥʠ ʬʦʨʤʠ. ʊʝ ʩʘ ʩ ʤʥʦʛʦ 

ʜʦʙʨʠ ʢʘʯʝʩʪʚʘ ï ʚʠʩʦʢ ʜʦʙʠʚ, ʝʜʨʠ ʛʨʦʟʜ ʠ ʟʲʨʥʦ ʠ ʱʝ ʩʝ ʧʨʦʫʯʘʪ ʟʘ ʠʟʣʲʯʚʘʥʝ ʥʘ ʢʘʥʜʠʜʘʪ 

ʩʦʨʪʦʚʝ.   



ɺ ʩʝʣʝʢʮʠʦʥʥʠʷ ʧʠʪʦʤʥʠʢ ʩʘ ʧʨʦʫʯʚʘʥʠ ʚʠʥʝʥʠʪʝ, ʙʝʣʠ, ʩ ʤʠʩʢʝʪʦʚ ʘʨʦʤʘʪ ʢʘʥʜʠʜʘʪ 

ʩʦʨʪʦʚʝ (ʄʠʩʢʝʪ ʂʨʠʩʪʘʣ 25-12 ʠ ʄʠʩʢʝʪ ɺʠʢʠʥʛ 5-51), ʢʦʠʪʦ ʩʝ ʠʟʧʠʪʚʘʪ ʟʘ ɯ ʛʦʜʠʥʘ ʦʪ 

ʀɸʉɸʉ ʠ ʝʣʠʪʥʘʪʘ ʬʦʨʤʘ 5-83, ʨʝʟʫʣʪʘʪ ʦʪ ʩʝʣʝʢʮʠʦʥʥʘʪʘ ʧʨʦʛʨʘʤʘ ʚ ʥʘʧʨʘʚʣʝʥʠʝʪʦ ʧʦ 

ʩʲʟʜʘʚʘʥʝ ʥʘ ʫʩʪʦʡʯʠʚʠ ʥʘ ʙʦʣʝʩʪʠ ʩʦʨʪʦʚʝ.  

ɺ ʥʘʧʨʘʚʣʝʥʠʝʪʦ ʟʘ ʧʦʜʦʙʨʠʪʝʣʥʘʪʘ ʨʘʙʦʪʘ ʧʨʠ ʣʦʟʘʪʘ ʯʨʝʟ ʩʲʟʜʘʚʘʥʝ ʥʘ ʫʩʪʦʡʯʠʚʠ ʥʘ 

ʙʦʣʝʩʪʠ ʩʦʨʪʦʚʝ ʝ ʥʘʙʣʶʜʘʚʘʥʘ ʝʣʠʪʥʘ ʚʠʥʝʥʘ ʬʦʨʤʘ, ʢʦʷʪʦ ʧʨʝʚʲʟʭʦʞʜʘ ʧʦ ʨʦʜʦʚʠʪʦʩʪ 

ʩʦʨʪʦʚʝʪʝ ʂʘʙʝʨʥʝ ʩʦʚʠʥʴʦʥ ʠ ʉʪʦʨʛʦʟʠʷ ʠ ʝ ʧʦ-ʨʘʥʦʟʨʷʣʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʷʭ. 

ʇʨʦʫʯʝʥʠ ʩʘ 2 ʠʥʙʨʝʜʥʠ ʜʝʩʝʨʪʥʠ ʬʦʨʤʠ, ʦʪʢʨʦʠʣʠ ʩʝ ʩ ʥʘʡ-ʜʦʙʨʠ ʢʘʯʝʩʪʚʘ: 11-27 ï 

ʯʝʨʥʘ, ʩ ʧʨʦʠʟʭʦʜ ʦʪ ʩʘʤʦʦʧʨʘʰʚʘʥʝ ʥʘ ʭʠʙʨʠʜʥʘ ʬʦʨʤʘ 3-32 (ɹʦʣʛʘʨ Ĭ ɸʣʬʦʥʩ ʃʘʚʘʣʝ) ʠ 8-

43 ï ʯʝʨʥʘ, ʙʝʟʩʝʤʝʥʥʘ, ʩ ʧʨʦʠʟʭʦʜ ʦʪ ʩʘʤʦʦʧʨʘʰʚʘʥʝ ʥʘ ʩʦʨʪ ʇʘʣʠʝʨʠ. 

ʇʦʜ ʚʣʠʷʥʠʝ ʥʘ ʪʨʝʪʠʨʘʥʝʪʦ ʩ ʝʢʟʦʛʝʥʥʠ ʬʠʪʦʭʦʨʤʦʥʠ: 

ï ʧʨʠ ʩʦʨʪ ʈʫʩʝʥʩʢʦ ʙʝʟ ʩʝʤʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʪʝʥʜʝʥʮʠʷ ʥʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʩʨʝʜʥʘʪʘ ʤʘʩʘ ʥʘ 

ʛʨʦʟʜʘ, ʤʘʩʘʪʘ ʥʘ 100 ʟʲʨʥʘ ʠ ʧʨʦʮʝʥʪʘ ʥʘ ʤʝʟʦʢʘʨʧʘ, ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʧʨʦʮʝʥʪʘ ʥʘ ʩʝʤʝʥʘ, 

ʙʨʦʷ ʩʝʤʝʥʘ ʚ 100 ʟʲʨʥʘ ʠ ʤʘʩʘʪʘ ʥʘ 100 ʩʝʤʝʥʘ; 

ï ʧʨʠ ʩʦʨʪʦʚʝʪʝ ɿʦʨʥʠʮʘ ʠ ʊʘʥʛʨʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʪʝʥʜʝʥʮʠʷ ʥʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʤʘʩʘʪʘ ʥʘ 100 

ʟʲʨʥʘ ʠ ʧʨʦʮʝʥʪʘ ʥʘ ʤʝʟʦʢʘʨʧʘ, ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʧʨʦʮʝʥʪʘ ʥʘ ʩʝʤʝʥʘ, ʙʨʦʷ ʩʝʤʝʥʘ ʚ 100 ʟʲʨʥʘ ʠ 

ʤʘʩʘʪʘ ʥʘ 100 ʩʝʤʝʥʘ;  

ï ʧʨʠ ʩʦʨʪ ʄʠʩʢʝʪ ʨʫʩʝʥʩʢʠ ʠʤʘ ʪʝʥʜʝʥʮʠʷ ʥʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʧʨʦʮʝʥʪʘ ʥʘ ʩʝʤʝʥʘʪʘ, ʙʨʦʷ ʥʘ 

ʩʝʤʝʥʘʪʘ ʚ 100 ʟʲʨʥʘ ʠ ʤʘʩʘʪʘ ʥʘ 100 ʩʝʤʝʥʘ; 

ï ʧʨʠ ʩʦʨʪ ɺʝʣʠʢʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘʤʘʣʷʚʘʥʝ ʙʨʦʷ ʥʘ ʩʝʤʝʥʘʪʘ ʚ 100 ʟʲʨʥʘ ʠ ʤʘʩʘʪʘ ʥʘ 100 

ʩʝʤʝʥʘ ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʧʨʦʮʝʥʪʘ ʥʘ ʟʘʭʘʨʠʪʝ.  

ɿʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʛʝʥʦʬʦʥʜʘ ʥʘ ʣʦʟʘʪʘ ʠ ʟʘ ʥʫʞʜʠʪʝ ʥʘ ʩʝʣʝʢʮʠʦʥʥʘʪʘ ʨʘʙʦʪʘ ʝ 

ʧʨʠʩʘʜʝʥ ʠ ʧʨʦʠʟʚʝʜʝʥ ʣʦʟʦʚ ʧʦʩʘʜʲʯʝʥ ʤʘʪʝʨʠʘʣ, ʢʘʪʦ ʩʝʣʝʢʮʠʦʥʥʠʪʝ ʬʦʨʤʠ ʠ ʯʘʩʪ ʦʪ 

ʣʦʟʠʪʝ ʦʪ ʩʦʨʪʦʚʝ ʥʘ ʠʥʩʪʠʪʫʪʘ ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʩʝʣʝʢʮʠʦʥʥʠʪʝ ʢʦʣʝʢʮʠʠ 

ʠ ʤʘʪʦʯʥʠʪʝ ʥʘʩʘʞʜʝʥʠʷ, ʘ ʦʩʪʘʥʘʣʘʪʘ ʯʘʩʪ ï ʟʘ ʧʨʦʜʘʞʙʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ.  

 

ʉɽʃɽʂʎʀʗ ʅɸ ʇʐɽʅʀʎɸ (TR. AESTIVUM L.), ʎɸʈɽɺʀʎɸ (ZEA MAYS) ʀ 

ʉʆʈʊʆʇʆɼɼʒʈɾɸʅɽ ʅɸ ɿʒʈʅɽʅʆ-ɾʀʊʅʀ ʂʋʃʊʋʈʀ 

ʇʨʝʟ ʚʝʛʝʪʘʮʠʦʥʥʠʷ ʧʝʨʠʦʜ ʩʘ ʚʦʜʝʥʠ ʬʝʥʦʣʦʛʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʠ ʧʰʝʥʠʮʘʪʘ. 

ʆʪʯʝʪʝʥʘ ʝ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʢʲʤ ʩʪʫʜ, ʩʫʰʘ ʠ ʙʦʣʝʩʪʠ.  

ɺ ʢʦʥʪʨʦʣʥʦ ʠʟʧʠʪʚʘʥʝ ʩʘ ʚʢʣʶʯʝʥʠ 150 ʣʠʥʠʠ, ʘ ʚ ʧʨʝʜʚʘʨʠʪʝʣʝʥ ʩʦʨʪʦʚ ʦʧʠʪ 72 

ʣʠʥʠʠ ʧʰʝʥʠʮʘ. ʀʟʚʝʜʝʥʠ ʩʘ ʪʨʠ ʢʦʥʢʫʨʩʥʠ ʩʦʨʪʦʚʠ ʦʧʠʪʠ ʩ 249 ʣʠʥʠʠ ʟʘ ʧʲʨʚʘ, ʚʪʦʨʘ ʠ 

ʪʨʝʪʘ ʛʦʜʠʥʘ.  

ʉʣʝʜ ʥʘʧʨʘʚʝʥʘʪʘ ʦʮʝʥʢʘ ʦʪ ʂʉʆ ʧʲʨʚʘ ʛʦʜʠʥʘ ʩʘ ʦʪʙʨʘʥʠ 119 ʣʠʥʠʠ. ʇʦ ʜʦʙʠʚ ʥʘ 

ʟʲʨʥʦ ʝʜʥʘ ʣʠʥʠʷ ʧʨʝʚʠʰʘʚʘ ʩʪʘʥʜʘʨʪʘ ʉʘʜʦʚʦ 1, ʢʘʪʦ ʨʘʟʣʠʢʘʪʘ ʝ ʤʥʦʛʦ ʜʦʙʨʝ ʜʦʢʘʟʘʥʘ. 

ʉʣʝʜ ʥʘʧʨʘʚʝʥʘʪʘ ʩʝʣʝʢʮʠʦʥʥʘ ʦʮʝʥʢʘ ʚ ʂʉʆ ʚʪʦʨʘ ʛʦʜʠʥʘ ʩʘ ʦʪʙʨʘʥʠ 25 ʣʠʥʠʠ. ʇʨʝʟ 

ʥʘʩʪʦʷʱʘʪʘ ʛʦʜʠʥʘ ʥʷʤʘ ʣʠʥʠʷ, ʢʦʷʪʦ ʜʘ ʧʨʝʚʠʰʘʚʘ ʧʦ ʜʦʙʠʚ ʥʘ ʟʲʨʥʦ ʩʪʘʥʜʘʨʪʘ ʉʘʜʦʚʦ 1. 

ɸʥʘʣʠʟʲʪ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʢʘʯʝʩʪʚʘ ʧʦʢʘʟʚʘ, ʯʝ ʣʠʥʠʠʪʝ ʠʤʘʪ ʩʨʘʚʥʠʪʝʣʥʦ ʥʠʩʢʦ ʏʍʉ 

(ʯʠʩʣʦ ʥʘ ʭʣʝʙʦʧʝʢʘʨʥʘʪʘ ʩʠʣʘ). ʊʦʚʘ ʩʝ ʜʲʣʞʠ ʥʘ ʧʦ-ʛʦʣʷʤʦʪʦ ʦʪʧʫʩʢʘʥʝ ʥʘ ʛʣʫʪʝʥʘ. ɺ ʂʉʆ 

ʪʨʝʪʘ ʛʦʜʠʥʘ ʜʘʥʥʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʧʦ ʜʦʙʠʚ ʥʘ ʟʲʨʥʦ ʜʚʝ ʣʠʥʠʠ ʧʨʝʚʠʰʘʚʘʪ ʩʪʘʥʜʘʨʪʘ 

ʉʘʜʦʚʦ 1.  

ɿʘʣʦʞʝʥ ʝ ʧʨʦʚʦʢʘʮʠʦʥʥʦ-ʧʦʣʩʢʠ ʦʧʠʪ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʧʦʯʚʝʥʘ ʠ 

ʘʪʤʦʩʬʝʨʥʘ ʩʫʰʘ ʥʘ ʥʦʚʠ ʩʝʣʝʢʮʠʦʥʥʠ ʣʠʥʠʠ ʦʙʠʢʥʦʚʝʥʘ ʧʰʝʥʠʮʘ. ʇʨʝʜʠ ʟʘʩʫʰʘʚʘʥʝ ʥʘ 

ʚʘʨʠʘʥʪʠʪʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʘʪʤʦʩʬʝʨʥʦ ʟʘʩʫʰʘʚʘʥʝ ʯʨʝʟ ʠʟʤʝʨʚʘʥʝ 

ʝʣʝʢʪʨʦʧʨʦʚʦʜʠʤʦʩʪʪʘ ʥʘ ʣʠʩʪʥʠ ʤʝʤʙʨʘʥʠ.  

ʇʨʝʟ ʛʦʜʠʥʘʪʘ ʝ ʧʦʣʫʯʝʥ ʩʝʨʪʠʬʠʢʘʪ ʦʪ ʇʘʪʝʥʪʥʦ ʚʝʜʦʤʩʪʚʦ ʟʘ ʩʦʨʪ ɼʫʥʘʚʠʷ.  

ʇʦ ʩʝʣʝʢʮʠʷ ʥʘ ʮʘʨʝʚʠʮʘʪʘ ʝ ʠʟʚʝʜʝʥ ʢʦʣʝʢʮʠʦʥʝʥ ʧʠʪʦʤʥʠʢ, ʚʢʣʶʯʚʘʱ ʦʙʱʦ 792 

ʩʝʣʝʢʮʠʦʥʥʠ ʥʦʤʝʨʘ, ʯʘʩʪ ʦʪ ʢʦʠʪʦ ʩʘ ʩʪʘʙʠʣʠʟʠʨʘʥʠ ʣʠʥʠʠ ʠ ʪʘʢʠʚʘ ʚ ʧʨʦʮʝʩ ʥʘ ʦʪʙʦʨ. 

ʀʟʚʲʨʰʝʥʠ ʩʘ ʥʘʜ 168 ʥʦʚʠ ʭʠʙʨʠʜʥʠ ʢʨʲʩʪʦʩʢʠ. ʈʘʟʤʥʦʞʝʥʠ ʩʘ 6 ʧʝʨʩʧʝʢʪʠʚʥʠ ʭʠʙʨʠʜʠ ʚ 

ʠʟʦʣʘʮʠʠ ʠ ʧʦʜ ʠʟʦʣʘʪʦʨ ʥʷʢʦʠ ʥʦʚʠ ʭʠʙʨʠʜʠ ʩ ʮʝʣ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʭʠʙʨʠʜʥʠ ʩʝʤʝʥʘ ʟʘ ʦʧʠʪʠ 

ʟʘ ʩʣʝʜʚʘʱʠ ʛʦʜʠʥʠ.  

ɺ ʜʚʘ ʢʦʥʢʫʨʩʥʠ ʩʦʨʪʦʚʠ ʦʧʠʪʘ ʚʪʦʨʘ ʛʦʜʠʥʘ ʩʘ ʠʟʧʠʪʘʥʠ 22 ʭʠʙʨʠʜʠ, ʘ ʚ ʜʚʘ 



ʧʨʝʜʚʘʨʠʪʝʣʥʠ ʩʦʨʪʦʚʠ ʦʧʠʪʘ ʧʲʨʚʘ ʛʦʜʠʥʘ ï 44 ʭʠʙʨʠʜʠ.  

ɺ ʧʝʨʠʦʜʘ ʠʟʤʝʪʣʷʚʘʥʝ ʥʘ ʮʘʨʝʚʠʮʘʪʘ, ʚ ʣʘʙʦʨʘʪʦʨʥʠ ʫʩʣʦʚʠʷ ʝ ʦʧʨʝʜʝʣʝʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʘʪʤʦʩʬʝʨʥʦ ʟʘʩʫʰʘʚʘʥʝ ʥʘ 66 ʭʠʙʨʠʜʠ ʠ 72 ʩʝʣʝʢʮʠʦʥʥʠ ʥʦʤʝʨʘ. ʄʥʦʛʦ 

ʜʦʙʨʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʘʪʤʦʩʬʝʨʥʘ ʩʫʰʘ ʝ ʫʩʪʘʥʦʚʝʥʘ ʧʨʠ 17 ʦʪ ʠʟʧʠʪʚʘʥʠʪʝ ʭʠʙʨʠʜʠ ʠ ʧʨʠ 

14 ʦʪ ʣʠʥʠʠʪʝ, ʢʦʠʪʦ ʱʝ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʚ ʩʝʣʝʢʮʠʷʪʘ ʟʘ ʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪ. 

ʆʮʝʥʝʥʠ ʩʘ 66 ʭʠʙʨʠʜʠ ʠ 56 ʩʪʘʙʠʣʠʟʠʨʘʥʠ ʩʝʣʝʢʮʠʦʥʥʠ ʣʠʥʠʠ ʟʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ 

ʙʦʣʝʩʪʠ. ʋʩʪʦʡʯʠʚʦʩʪ ʥʘ ʥʘʧʘʜʝʥʠʝ ʦʪ ʦʙʠʢʥʦʚʝʥʘ ʛʣʘʚʥʷ, ʣʠʩʪʝʥ ʧʨʠʛʦʨ ʠ ʬʫʟʘʨʠʫʤ ʩʘ 

ʧʦʢʘʟʘʣʠ 60 ʦʪ ʭʠʙʨʠʜʠʪʝ ʠ 45 ʦʪ ʣʠʥʠʠʪʝ, ʢʦʠʪʦ ʱʝ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʚ ʩʝʣʝʢʮʠʷʪʘ ʟʘ 

ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʙʦʣʝʩʪʠ. 

ɺʲʨʭʫ ʧʣʦʱ ʦʪ 29 da ʝ ʠʟʚʲʨʰʝʥʦ ʩʦʨʪʦʧʦʜʜʲʨʞʘʥʝ ʥʘ ʧʰʝʥʠʮʘ, ʝʯʝʤʠʢ ʠ ʧʨʦʣʝʪʝʥ ʦʚʝʩ. 

 

ʉɽʃɽʂʎʀʗ ʅɸ ʃʖʎɽʈʅɸ (MEDICAGO SATIVA L.) ʀ ʉʆʈʊʆʇʆɼɼʒʈɾɸʅɽ ʅɸ 

ɿʒʈʅɽʅʆ-ɹʆɹʆɺʀ ʂʋʃʊʋʈʀ 

ɺ ʩʝʜʝʤ ʧʦʣʩʢʠ ʦʧʠʪʠ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʠ ʠʟʣʲʯʚʘʥʝ ʥʘ 

ʢʘʥʜʠʜʘʪ ʩʦʨʪ ʣʶʮʝʨʥʘ ʩʘ ʠʟʧʠʪʘʥʠ 51 ʟʘʨʦʜʠʰʥʠ ʧʣʘʟʤʠ, ʚ ʪ. ʯ. ʥʦʚʠ ʩʠʥʪʝʪʠʯʥʠ 

ʧʦʧʫʣʘʮʠʠ, ʩʦʨʪʦʚʝ ʠ ʭʠʙʨʠʜʠ. ɼʘʥʥʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʩʠʥʪʝʪʠʯʥʠʪʝ ʧʦʧʫʣʘʮʠʠ ʬʦʨʤʠʨʘʪ 

ʜʦʙʠʚʠ, ʙʣʠʟʢʠ ʜʦ ʪʦʟʠ ʥʘ ʩʪʘʥʜʘʨʪʘ ʙʝʟ ʜʘ ʛʦ ʧʨʝʚʠʰʘʚʘʪ. ʀʟʢʣʶʯʝʥʠʝ ʩ ʧʦʣʦʞʠʪʝʣʥʠ 

ʧʘʨʘʤʝʪʨʠ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʠʥʪʝʪʠʯʥʘʪʘ ʧʦʧʫʣʘʮʠʷ SM-6, ʧʨʝʚʠʰʘʚʘʱʘ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʥʘ 

ʩʫʭʘ ʚʝʛʝʪʘʪʠʚʥʘ ʤʘʩʘ ʠ ʩʝʤʝʥʘ ʩʪʘʥʜʘʨʪʘ ʇʨʠʩʪʘ 3. ɺ ʜʚʘ ʩʝʣʝʢʮʠʦʥʥʠ ʧʠʪʦʤʥʠʮʠ (ʉʇ) ʩʘ 

ʧʨʦʫʯʚʘʥʠ 55 ʩʘʤʦʦʧʨʘʰʝʥʠ ʣʠʥʠʠ, ʭʠʙʨʠʜʠ ʠ ʩʚʦʙʦʜʥʦ ʦʧʨʘʰʝʥʠ ʧʦʧʫʣʘʮʠʠ. ʆʪʙʨʘʥʠ ʩʘ 

ʝʣʠʪʥʠ, ʝʜʥʦʚʨʝʤʝʥʥʦ ʮʲʬʪʷʱʠ ʨʘʩʪʝʥʠʷ ʦʪ ʥʘʡ-ʧʨʦʜʫʢʪʠʚʥʠʪʝ ʟʘʨʦʜʠʰʥʠ ʧʣʘʟʤʠ ʟʘ 

ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʩʝʤʝʥʘ.  

ʇʨʦʫʯʝʥʘ ʝ ʨʝʘʢʮʠʷʪʘ ʥʘ ʩʦʨʪʦʚʝ ʣʶʮʝʨʥʘ ʟʘ ʫʩʪʦʡʯʠʚʦʩʪ ʢʲʤ ʨʲʞʜʘ ʩ ʧʨʠʯʠʥʠʪʝʣ 

Uromyces striatus ʥʘ ʠʟʢʫʩʪʚʝʥ ʠ ʝʩʪʝʩʪʚʝʥ ʠʥʬʝʢʮʠʦʟʝʥ ʬʦʥ. ʋʩʪʘʥʦʚʝʥʘ ʝ ʩʨʝʜʥʘ 

ʢʦʨʝʣʘʮʠʦʥʥʘ ʟʘʚʠʩʠʤʦʩʪ (r = 0,3) ʤʝʞʜʫ ʠʥʜʝʢʩʘ ʥʘ ʥʘʧʘʜʝʥʠʝ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʩʫʨʦʚ 

ʧʨʦʪʝʠʥ ʚ ʨʘʩʪʝʥʠʷʪʘ ʠ ʩʠʣʥʘ ʢʦʨʝʣʘʮʠʦʥʥʘ ʚʨʲʟʢʘ (r = 0,7) ʤʝʞʜʫ ʜʝʬʦʣʠʘʮʠʷʪʘ ʠ ʠʥʜʝʢʩʘ 

ʥʘ ʥʘʧʘʜʝʥʠʝ. ʉ ʥʘʡ-ʥʠʩʲʢ ʠʥʜʝʢʩ ʥʘ ʥʘʧʘʜʝʥʠʝ ʩʝ ʦʪʣʠʯʘʚʘʪ ʩʝʣʝʢʮʠʦʥʥʠʪʝ ʦʙʨʘʟʮʠ FK-1, 

FK-2 ʠ ʩʦʨʪ ʇʨʠʩʪʘ 5.  

ʇʨʠ ʧʦʣʩʢʠ ʠ ʣʘʙʦʨʘʪʦʨʥʠ ʫʩʣʦʚʠʷ ʩʘ ʧʨʦʩʣʝʜʷʚʘʥʠ ʙʠʦʣʦʛʠʷʪʘ, ʝʢʦʣʦʛʠʷʪʘ ʠ 

ʧʦʧʫʣʘʮʠʦʥʥʘʪʘ ʧʣʲʪʥʦʩʪ ʣʶʮʝʨʥʦʚʠʷ ʩʝʯʢʦ (Plagionotus floralis Pall.). ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ 

ʧʦʧʫʣʘʮʠʦʥʥʘʪʘ ʧʣʲʪʥʦʩʪ ʝ ʥʘʡ-ʚʠʩʦʢʘ ʚ ʩʨʝʜʘʪʘ ʥʘ ʤ. ʶʥʠ. ʇʦʪʚʲʨʞʜʘʚʘʪ ʩʝ ʥʘʙʣʶʜʝʥʠʷʪʘ, 

ʯʝ ʞʝʥʩʢʠʪʝ ʠʥʜʠʚʠʜʠ ʩʘ ʧʦ-ʜʲʣʛʠ ʠ ʧʦ-ʪʝʞʢʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʤʲʞʢʠʪʝ. ʇʦʣʦʚʠʷʪ ʠʥʜʝʢʩ ʟʘ 

2014 ʛʦʜʠʥʘ ʝ 0,45.  

ʆʪʯʝʪʝʥʠ ʩʘ ʚʠʜʦʚʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʙʨʦʷʪ ʧʣʝʚʝʣʠ ʥʘ m
2
 ʚ ʤʣʘʜʠ ʠ ʩʪʘʨʠ ʣʶʮʝʨʥʦʚʠ 

ʧʦʩʝʚʠ ʩ ʝʩʪʝʩʪʚʝʥ ʬʦʥ ʥʘ ʟʘʧʣʝʚʝʣʷʚʘʥʝ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʜʚʘ ʢʨʠʪʠʯʥʠ ʧʝʨʠʦʜʘ ï ʩʣʝʜ 

ʧʦʥʠʢʚʘʥʝʪʦ ʥʘ ʣʶʮʝʨʥʘʪʘ ʠ ʩʣʝʜ ʯʝʪʚʲʨʪʘʪʘ ʛʦʜʠʥʘ. ʋʩʪʘʥʦʚʝʥʦ ʝ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʧʣʲʪʥʦʩʪʪʘ 

ʠ ʚʠʜʦʚʠʷ ʩʲʩʪʘʚ ʥʘ ʧʣʝʚʝʣʠʪʝ, ʚ ʪʦʚʘ ʯʠʩʣʦ ʠ ʥʘ ʧʘʣʘʤʠʜʘʪʘ ʚ ʩʪʘʨʠʪʝ ʣʶʮʝʨʥʦʚʠ ʧʦʩʝʚʠ. 

ʇʨʝʟ ʛʦʜʠʥʘʪʘ ʚ ʧʦʩʝʚʠʪʝ ʩʘ ʜʦʤʠʥʠʨʘʣʠ ʝʜʥʦʛʦʜʠʰʥʠ ʞʠʪʥʠ ʠ ʰʠʨʦʢʦʣʠʩʪʥʠ ʚʠʜʦʚʝ 

ʧʣʝʚʝʣʠ, ʘ ʚ ʧʦ-ʤʘʣʢʘ ʩʪʝʧʝʥ ï ʤʥʦʛʦʛʦʜʠʰʥʠ ʚʠʜʦʚʝ. 

ʇʨʦʫʯʝʥʘ ʝ ʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʜʚʫʛʦʜʠʰʥʠ ʠ ʤʣʘʜʠ ʣʶʮʝʨʥʠ. ʇʨʠ ʜʚʫʛʦʜʠʰʥʠʪʝ 

ʣʶʮʝʨʥʠ ʝʜʥʘ ʩʠʥʪʝʪʠʯʥʘ ʧʦʧʫʣʘʮʠʷ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʚʠʩʦʢʘ ʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪ. 

ʇʨʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʠʟʦʣʘʮʠʷ ʩʘ ʦʪʛʣʝʞʜʘʥʠ 3 ʇʈ ʥʘ ʩʦʨʪʦʚʝʪʝ ʈʦʣʠ ʠ ʇʨʠʩʪʘ 3 ʠ ʩʘ 

ʟʘʩʝʪʠ ʇʈ ʥʘ ʩʦʨʪʦʚʝʪʝ ʇʨʠʩʪʘ 5 ʠ ʄʥʦʛʦʣʠʩʪʥʘ 1. ʇʦʣʫʯʝʥʠ ʩʘ 235 kg ʩʝʤʝʥʘ. ɿʘ ʯʝʪʚʲʨʪʘ ʠ 

ʚʪʦʨʘ ʛʦʜʠʥʘ ʩʝ ʨʘʟʤʥʦʞʘʚʘʪ ʜʚʝ ʧʝʨʩʧʝʢʪʠʚʥʠ ʩʠʥʪʝʪʠʯʥʠ ʧʦʧʫʣʘʮʠʠ.  

ɿʘʩʝʪʠ ʩʘ ʇʈ ʥʘ ʧʦʣʩʢʠ ʬʘʩʫʣ ʩʦʨʪ ʆʙʨʘʟʮʦʚ ʯʠʬʣʠʢ 12, ʧʦʣʩʢʠ ʛʨʘʭ ʩʦʨʪ ʈʫʩʝ 1 ʠ 

ʬʠʡ ʩʦʨʪ ʆʙʨʘʟʝʮ 666. ʇʦʣʫʯʝʥʠ ʩʘ 191 kg ʩʝʤʝʥʘ ʦʪ ʧʦʣʩʢʠ ʬʘʩʫʣ ʩʦʨʪ ʆʙʨʘʟʮʦʚ ʯʠʬʣʠʢ 12, 

720 kg ï ʦʪ ʧʦʣʩʢʠ ʛʨʘʭ ʩʦʨʪ ʈʫʩʝ 1 ʠ 300 kg ï ʬʠʡ ʩʦʨʪ ʆʙʨʘʟʝʮ 666. 

ʇʨʝʟ 2014 ʛ. ʝ ʠʟʜʘʜʝʥ ʩʝʨʪʠʬʠʢʘʪ ʟʘ ʣʶʮʝʨʥʘ ʩʦʨʪ ʇʨʠʩʪʘ 5.  

 

ʀʅʉʊʀʊʋʊ ʇʆ ʇʆʃʉʂʀʊɽ ʂʋʃʊʋʈʀ ï ʏʀʈʇɸʅ 

ʉʒɿɼɸɺɸʅɽ ʅɸ ʅʆɺʀ ʈɸʅʆɿʈɽʃʀ, ɺʀʉʆʂʆɼʆɹʀɺʅʀ ʀ ʂɸʏɽʉʊɺɽʅʀ 

ʉʆʈʊʆɺɽ ʇɸʄʋʂ, ʊʆʃɽʈɸʅʊʅʀ ʂʒʄ ɸɹʀʆʊʀʏɽʅ ʀ ɹʀʆʊʀʏɽʅ ʉʊʈɽʉ   



ʏʨʝʟ ʚʲʪʨʝʚʠʜʦʚʘ ʭʠʙʨʠʜʠʟʘʮʠʷ ʩʘ ʧʦʣʫʯʝʥʠ ʣʠʥʠʠ, ʨʝʘʣʠʟʠʨʘʱʠ ʜʦʙʠʚ, ʟʥʘʯʠʪʝʣʥʦ 

ʧʦ-ʚʠʩʦʢ ʦʪ ʩʪʘʥʜʘʨʪʘ, ʩʲʯʝʪʘʚʘʱʠ ʛʦ ʩ ʜʨʫʛʠ ʮʝʥʥʠ ʢʘʯʝʩʪʚʘ. ʉʝʣʝʢʮʠʦʥʥʦ ʥʘʡ-ʮʝʥʥʠ ʩʘ 

ʣʠʥʠʠʪʝ 686, 694, 675 (ʂʉʆ 3-ʪʘ ʛʦʜʠʥʘ) ʩ 10,7 ï 15,1% ʜʦʙʠʚ ʥʘʜ ʩʪʘʥʜʘʨʪʘ, 705, 715, 713, 

721, 708, 718 (ʂʉʆ 2-ʨʘ ʛʦʜʠʥʘ), ʧʨʝʚʠʰʘʚʘʱʠ ʛʦ ʩ 12,6 ʜʦ 26,4%. ʇʨʝʟ ʛʦʜʠʥʘʪʘ ʚ ʩʠʩʪʝʤʘʪʘ 

ʥʘ ɼʲʨʞʘʚʥʦʪʦ ʩʦʨʪʦʠʟʧʠʪʚʘʥʝ ʩʘ ʣʠʥʠʠʪʝ 458 (ʟʘ ʚʪʦʨʘ ʛʦʜʠʥʘ) ʠ 501 (ʟʘ ʧʲʨʚʘ ʛʦʜʠʥʘ). 

ɼʚʝʪʝ ʣʠʥʠʠ  ʧʨʝʚʠʰʘʚʘʪ ʩʨʝʜʥʠʷ ʩʪʘʥʜʘʨʪ ʧʦ ʩʨʝʜʝʥ ʜʦʙʠʚ ʥʘ ʥʝʦʤʘʛʘʥʝʥ ʧʘʤʫʢ ʩ 1,8%. 

ʃʠʥʠʷ 458 ʝ ʨʘʟʣʠʯʠʤʘ ʠ ʭʦʤʦʛʝʥʥʘ ʠ ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʟʘ ʫʪʚʲʨʞʜʘʚʘʥʝ ʢʘʪʦ ʩʦʨʪ ʧʨʝʜ 

ʝʢʩʧʝʨʪʥʘ ʢʦʤʠʩʠʷ. ʏʨʝʟ ʦʪʜʘʣʝʯʝʥʘ ʭʠʙʨʠʜʠʟʘʮʠʷ ʩʘ ʧʦʣʫʯʝʥʠ ʣʠʥʠʠ, ʩʲʯʝʪʘʚʘʱʠ ʜʦʙʠʚ, 

ʜʲʣʞʠʥʘ ʠ ʨʘʥʜʝʤʘʥ ʥʘ ʚʣʘʢʥʦʪʦ. ʄʥʦʛʦ ʥʘʜʝʞʜʥʠ ʩʘ: ˉ 429, 439, 449 (ʂʉʆ 3-ʪʘ ʛʦʜʠʥʘ), 

636, 638 ʠ 641 (ʇʉ). ʇʦʣʫʯʝʥʠ ʩʘ ʣʠʥʠʠ ʯʨʝʟ ʜʠʘʣʝʣʥʠ ʠ ʩʣʦʞʥʠ ʢʨʲʩʪʦʩʢʠ, ʢʦʠʪʦ ʩʲʯʝʪʘʚʘʪ: 

ʜʲʣʞʠʥʘ (28,3 mm) ʠ ʨʘʥʜʝʤʘʥ ʥʘ ʚʣʘʢʥʦʪʦ (43,0%) ï ˉ 352 (ʈʉ); ʧʨʦʜʫʢʪʠʚʥʦʩʪ (122,8 ï 

124%) ʠ ʜʲʣʞʠʥʘ (28,0 ï 28,9 mm) ï ˉ 234 (ʂʉʆ 3-ʪʘ ʛʦʜʠʥʘ), ˉ 265 (ʈʉ), ˉ 564, 581, 583 

(ʇʉ); ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʠ ʨʘʥʜʝʤʘʥ (44,1 ï 46,3%) ï ˉ 339 (ʈʉ), ˉ 572 (ʇʉ). ʅʘʡ-ʜʦʙʨʦ 

ʩʲʯʝʪʘʥʠʝ ʥʘ ʪʨʠʪʝ ʧʨʠʟʥʘʢʘ ʝ ʧʦʩʪʠʛʥʘʪʦ ʚ ʣʠʥʠʷ 578 (ʇʉ). ʉʲʟʜʘʜʝʥʠ ʩʘ ʣʠʥʠʠ ʩ ʛʦʣʦ ʩʝʤʝ, 

ʦʪ ʢʦʠʪʦ ʤʥʦʛʦ ʮʝʥʥʠ ʟʘ ʩʝʣʝʢʮʠʷʪʘ ʩʘ ˉ 84, 88, 374 (ʂʉʆ), 105 ʠ 106 (ʇʉ), ʧʦʩʣʝʜʥʠʪʝ ʜʚʝ ʩ 

ʢʘʬʷʚʦ ʚʣʘʢʥʦ. ʇʦʜʦʙʨʝʥʘ ʝ ʜʲʣʞʠʥʘʪʘ ʥʘ ʚʣʘʢʥʦʪʦ ʥʘ ʝʩʪʝʩʪʚʝʥʦ ʦʮʚʝʪʝʥʠʷ ʢʘʬʷʚ ʧʘʤʫʢ ʩ 

1,8 ʜʦ 3,0 mm. ɺ ʫʩʣʦʚʠʷʪʘ ʥʘ 2014 ʛ. ʩ ʦʙʠʣʥʠ ʚʘʣʝʞʠ ʧʨʝʟ ʚʝʛʝʪʘʮʠʷʪʘ ʥʘ ʧʘʤʫʢʘ ʦʪ 

ʙʲʣʛʘʨʩʢʠʪʝ ʩʦʨʪʦʚʝ ʩʘ ʧʦʣʫʯʝʥʠ ʩʨʘʚʥʠʪʝʣʥʦ ʚʠʩʦʢʠ ʜʦʙʠʚʠ ï ʦʪ 162,9 ʜʦ 223,6 kg/da. 

ʈʝʘʣʠʟʠʨʘʥʘ ʝ ʜʲʣʞʠʥʘ ʥʘ ʚʣʘʢʥʦʪʦ 26,6 ï 28,7 mm ʠ ʨʘʥʜʝʤʘʥ 36,3 ï 42,4%. ʅʘʡ-ʜʦʙʨʠ ʧʦ 

ʢʦʤʧʣʝʢʩʥʘ ʦʮʝʥʢʘ ʩʘ ʩʦʨʪʦʚʝʪʝ ʍʝʣʠʫʩ ʠ ɹʦʷʥʘ, ʢʦʠʪʦ ʥʘʜʚʠʰʘʚʘʪ ʩʪʘʥʜʘʨʪʘ ʧʦ ʜʦʙʠʚ ʩ 

23,9 ï 26,7%, ʅʝʣʠʥʘ, ɼʦʨʠʥʘ ʠ ʅʘʪʘʣʠʷ, ʢʦʠʪʦ ʧʦ ʜʦʙʠʚ ʛʦ ʧʨʝʚʲʟʭʦʞʜʘʪ ʧʦ-ʩʣʘʙʦ (ʩ 6,9 ï 

17,8%), ʥʦ ʠʤʘʪ ʧʦ-ʜʲʣʛʦ ʚʣʘʢʥʦ. ʅʘʡ-ʚʠʩʦʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʜʝʡʩʪʚʠʪʝʣʥʠʷ ʢʚʘʥʪʦʚ ʜʦʙʠʚ ʠ 

ʬʦʪʦʭʠʤʠʯʥʦ ʛʘʩʝʥʝ ʩʘ ʦʪʯʝʪʝʥʠ ʧʨʠ ʨʘʩʪʝʥʠʷʪʘ ʦʪ ʩʦʨʪ ɸʚʘʥʛʘʨʜ-264, ʪ. ʝ. ʥʘʡ-ʩʣʘʙʦ ʝ 

ʚʨʝʜʥʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʝʦʚʣʘʞʥʷʚʘʥʝʪʦ ʚʲʨʭʫ ʬʠʟʠʦʣʦʛʠʯʥʠʪʝ ʧʨʦʮʝʩʠ ʥʘ ʪʦʟʠ ʩʦʨʪ. 

ʇʦʚʝʯʝʪʦ ʦʪ ʠʟʧʠʪʚʘʥʠʪʝ ʛʝʥʦʪʠʧʦʚʝ ʧʘʤʫʢ ʧʨʝʟ 2014 ʛ. ʧʨʦʷʚʷʚʘʪ ʩʠʣʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʢʲʤ 

ʠʟʧʠʪʚʘʥʠʷ ʧʘʪʦʛʝʥ Verticillium dahlia.  

 

ʉɽʃɽʂʎʀʆʅʅʀ ʀɿʉʃɽɼɺɸʅʀʗ ʀ ʉʒɿɼɸɺɸʅɽ ʅɸ ʅʆɺʀ ʉʆʈʊʆɺɽ ʊɺʒʈɼɸ 

ʇʐɽʅʀʎɸ, ʆʊɻʆɺɸʈʗʑʀ ʅɸ ʅʋɾɼʀʊɽ ʅɸ ʆɹʑɽʉʊɺʆʊʆ ɿɸ ʋʉʊʆʁʏʀɺʆ 

ɿɽʄɽɼɽʃʀɽ, ʂɸʏɽʉʊɺʆ ʀ ɹɽɿʆʇɸʉʅʆʉʊ ʅɸ ʍʈɸʅʀʊɽ 

ʉ ʥʘʡ-ʚʠʩʦʢ ʜʦʙʠʚ ʦʪ ʢʦʥʢʫʨʩʥʦʪʦ ʩʦʨʪʦʠʟʧʠʪʚʘʥʝ ʟʘ ʨʝʢʦʣʪʘ 2014 ʛ. ʩʝ ʦʪʣʠʯʘʚʘʪ 

ʩʝʣʝʢʮʠʦʥʥʠʪʝ ʣʠʥʠʠ ɼ-8031, ɼ-8032, ɼ-7742, ɼ-7557ʠ ɼ-7605. ʃʠʥʠʠʪʝ ɼ-8032 ʠ ɼ-7557 ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʟʘ ʠʟʧʠʪʚʘʥʝ ʚ ʩʠʩʪʝʤʘʪʘ ʥʘ ʀɸʉɸʉ ʢʘʪʦ ʥʦʚʠ ʢʘʥʜʠʜʘʪ ʩʦʨʪʦʚʝ. ʀʟʧʦʣʟʚʘʥʠ ʩʘ 

ʩʲʚʨʝʤʝʥʥʠ ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʦʣʩʢʠ ʠ 

ʣʘʙʦʨʘʪʦʨʥʠ ʠʟʩʣʝʜʚʘʥʠʷ (PC ʠ ʢʣʲʩʪʝʨʝʥ ʘʥʘʣʠʟ). ʅʘʧʨʘʚʝʥʠ ʩʘ ʮʝʥʥʠ ʠʟʚʦʜʠ ʟʘ ʠʟʛʨʘʞʜʘʥʝ 

ʥʘ ʧʦʜʭʦʜʷʱʘ ʩʝʣʝʢʮʠʦʥʥʘ ʩʪʨʘʪʝʛʠʷ ʧʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʣʠʥʠʠ ʩ ʧʦʚʠʰʝʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʠ 

ʢʘʯʝʩʪʚʦ ʥʘ ʟʲʨʥʦʪʦ. ɺ ʉʠʩʪʝʤʘʪʘ ʥʘ ʀɸʉɸʉ ʧʨʝʟ ʠʟʪʝʢʣʘʪʘ ʛʦʜʠʥʘ ʩʘ ʠʟʧʠʪʚʘʥʠ ʯʝʪʠʨʠ 

ʣʠʥʠʠ ʪʚʲʨʜʘ ʧʰʝʥʠʮʘ ï ʜʚʝ ʟʘ ʧʲʨʚʘ ʛʦʜʠʥʘ (ɼ-8032 ʠ ɼ-7557), ʝʜʥʘ ʟʘ ʚʪʦʨʘ ʛʦʜʠʥʘ (ɼ-

7724) ʠ ʝʜʥʘ ʟʘ ʪʨʝʪʘ ʛʦʜʠʥʘ (ʄ-561). ʅʦʚʠʪʝ ʩʦʨʪʦʚʝ ʪʚʲʨʜʘ ʧʰʝʥʠʮʘ ʊʨʘʢʠʝʮ ʠ ʂʝʭʣʠʙʘʨ ʩʘ 

ʩ ʧʦʜʘʜʝʥʠ ʜʦʢʫʤʝʥʪʠ ʟʘ ʩʝʨʪʠʬʠʢʘʪʠ ʚ ʇʘʪʝʥʪʥʦ ʚʝʜʦʤʩʪʚʦ. ʇʨʦʜʲʣʞʘʚʘ ʠʟʧʠʪʚʘʥʝʪʦ ʥʘ 

ʧʦʜʙʨʘʥʠ ʭʠʙʨʠʜʥʠ ʣʠʥʠʠ, ʧʦʣʫʯʝʥʠ ʯʨʝʟ ʦʪʜʘʣʝʯʝʥʘ ʭʠʙʨʠʜʠʟʘʮʠʷ ʚ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʠ 

ʢʦʥʢʫʨʩʥʦ ʩʦʨʪʦʠʟʧʠʪʚʘʥʝ. ɺ ʣʠʥʠʷ, ʧʦʣʫʯʝʥʘ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʢʨʲʩʪʦʩʚʘʥʝ ʤʝʞʜʫ ʪʚʲʨʜʘ 

ʧʰʝʥʠʮʘ ʠ ʪʨʠʪʠʢʘʣʝ ʝ ʫʩʪʘʥʦʚʝʥʘ ʠʥʪʨʦʛʨʝʩʠʷ ʥʘ ʭʨʦʤʘʪʠʥ ʦʪ ʪʨʠʪʠʢʘʣʝ ʠ ʨʝʢʦʤʙʠʥʘʮʠʠ 

ʤʝʞʜʫ ʭʨʦʤʦʟʦʤʠ ʥʘ ʭʦʤʦʣʦʞʥʠʪʝ ʥʘ ʜʚʘʪʘ ʚʠʜʘ ʛʝʥʦʤʠ. ɻʦʣʷʤ ʙʨʦʡ ʥʦʚʠ ʩʝʣʝʢʮʠʦʥʥʠ 

ʣʠʥʠʠ ʩʘ ʧʨʝʮʝʥʷʚʘʥʠ ʟʘ ʧʲʨʚʘ ʛʦʜʠʥʘ ʧʦ ʧʨʠʟʥʘʮʠʪʝ ʩʪʫʜʦ- ʠ ʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪ ʯʨʝʟ ʢʦʩʚʝʥʠ 

ʤʝʪʦʜʠ ʠ ʩʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʛʝʥʦʪʠʧʦʚʝ ʩ ʨʘʟʣʠʯʥʠ ʥʠʚʘ ʥʘ ʪʦʣʝʨʘʥʪʥʦʩʪ ʧʦ ʠʟʫʯʘʚʘʥʠʪʝ 

ʧʨʠʟʥʘʮʠ. ɻʨʫʧʠʨʘʥʠ ʠ ʧʦʜʙʨʘʥʠ ʩʘ ʛʝʥʦʪʠʧʦʚʝ ʩ ʜʦʙʨʘ ʠ ʚʠʩʦʢʘ ʫʩʪʦʡʯʠʚʦʩʪ ʩʧʨʷʤʦ 

ʧʘʪʦʛʝʥʠʪʝ Puccinia recondita f. sp. tritic i ʠ Erisiphe graminis. ɺʩʠʯʢʠ ʠʟʧʠʪʚʘʥʠ ʛʝʥʦʪʠʧʠ ʩʘ 

ʧʦʢʘʟʘʣʠ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʢʲʤ ʚʠʜʦʚʝʪʝ ʦʪ ʨʦʜ Fusarium. ʋʩʣʦʚʠʷʪʘ ʧʨʝʟ ʥʘʩʪʦʷʱʘʪʘ ʛʦʜʠʥʘ 

ʙʷʭʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʙʣʘʛʦʧʨʠʷʪʥʠ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʛʲʙʥʠ ʧʘʪʦʛʝʥʠ. ʅʘʙʣʶʜʘʚʘʥʦ 

ʙʝʰʝ ʩʠʣʥʦ ʥʘʧʘʜʝʥʠʝ ʦʪ ʞʲʣʪʘ ʨʲʞʜʘ ʩ ʧʨʠʯʠʥʠʪʝʣ ʛʲʙʘʪʘ Puccinia striiformis. ʈʝʛʠʩʪʨʠʨʘʥʦ 

e ʨʘʟʚʠʪʠʝ ʥʘ ʧʲʩʪʨʠ ʣʠʩʪʥʠ ʧʝʪʥʘ ʩ ʧʨʠʯʠʥʠʪʝʣ Cladosporium herbarum ʠ ʝ ʥʘʧʨʘʚʝʥʦ ʧʲʨʚʦ 



ʩʲʦʙʱʝʥʠʝ ʟʘ C. herbarum ʢʘʪʦ ʧʨʠʯʠʥʠʪʝʣ ʥʘ ʣʠʩʪʥʠ ʧʝʪʥʘ ʧʦ ʪʚʲʨʜʘʪʘ ʧʰʝʥʠʮʘ. ɻʦʣʷʤ 

ʙʨʦʡ ʩʝʣʝʢʮʠʦʥʥʠ ʣʠʥʠʠ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʧʦ ʧʦʢʘʟʘʪʝʣʠʪʝ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʩʫʨʦʚ ʧʨʦʪʝʠʥ ʚ 

ʟʲʨʥʦʪʦ ʠ ʜʦʙʠʚ ʥʘ ʤʦʢʲʨ ʠ ʩʫʭ ʛʣʫʪʝʥ ʚ ʟʲʨʥʦʪʦ. ɺ ʩʨʘʚʥʝʥʠʝ ʩ ʧʨʝʜʭʦʜʥʠ ʛʦʜʠʥʠ ʨʝʢʦʣʪʘ 

2014 ʛ. ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʧʦ-ʥʠʩʢʦ ʢʘʯʝʩʪʚʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʢʦʝʪʦ ʩʝ ʜʲʣʞʠ ʥʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʠʪʝ ʫʩʣʦʚʠʷ. ʆʩʲʱʝʩʪʚʝʥʘ e ʩʦʨʪʦʧʦʜʜʲʨʞʘʱʘ ʩʝʣʝʢʮʠʷ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʚʠʩʦʢʦʢʘʯʝʩʪʚʝʥ ʩʝʤʝʥʝʥ ʤʘʪʝʨʠʘʣ ʥʘ ʰʝʩʪ ʩʦʨʪʘ ʪʚʲʨʜʘ ʧʰʝʥʠʮʘ ï 

ʇʨʦʛʨʝʩ, ɼʝʷʥʘ, ɺʠʢʪʦʨʠʷ, ɿʚʝʟʜʠʮʘ, ʇʨʝʜʝʣ ʠ ɽʣʙʨʫʩ. 

 

ʀʅʉʊʀʊʋʊ ʇʆ ʌʋʈɸɾʅʀʊɽ ʂʋʃʊʋʈʀ ï ʇʃɽɺɽʅ 

ɻɽʅɽʊʀʏʅʀ ʈɽʉʋʈʉʀ, ʉɽʃɽʂʎʀʗ ʀ ʉɽʄɽʇʈʆʀɿɺʆɼʉʊɺʆ ʅɸ ɾʀʊʅʀ 

ʌʋʈɸɾʅʀ ʂʋʃʊʋʈʀ  

ʏʨʝʟ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʤʝʪʦʜʘ ʧʦʣʠʧʣʦʠʜʠʟʘʮʠʷ ʠ ʬʣʦʫʮʠʪʦʤʝʪʨʠʯʝʥ ʩʢʨʠʥʠʥʛ ʩʘ 

ʩʲʟʜʘʜʝʥʠ 2 ʥʦʚʠ ʩʦʨʪʘ ʧʘʩʠʱʝʥ ʨʘʡʛʨʘʩ ï ʊʝʪʨʘʥʠ ʠ ʊʝʪʨʘʤʠʩ ï ʪʝʪʨʘʧʣʦʠʜʥʠ, ʩ ʚʠʩʦʢ 

ʧʨʦʜʫʢʪʠʚʝʥ ʧʦʪʝʥʮʠʘʣ ʟʘ ʬʫʨʘʞ ʠ ʩʝʤʝʥʘ, ʟʠʤʦʫʩʪʦʡʯʠʚʠ, ʜʲʣʛʦʪʨʘʡʥʠ, ʪʦʣʝʨʘʥʪʥʠ ʥʘ 

ʣʠʩʪʥʠ ʙʦʣʝʩʪʠ ʠ ʟʘʩʫʰʘʚʘʥʝ, ʩ ʚʠʩʦʢʦ ʢʘʯʝʩʪʚʦ ʥʘ ʬʫʨʘʞʘ, ʢʦʠʪʦ ʩʘ ʟʘʷʚʝʥʠ ʚ ʇɺ ʥʘ 

ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʠ ʝ ʩʢʣʶʯʝʥ ʜʦʛʦʚʦʨ ʟʘ ʦʬʠʮʠʘʣʥʦ ʩʦʨʪʦʠʟʧʠʪʚʘʥʝ ʩ ʀɸʉɸʉ. 

ʇʨʠʢʣʶʯʝʥʦ ʝ ʫʩʧʝʰʥʦ ʢʦʥʪʨʦʣʥʦʪʦ ʠʟʧʠʪʚʘʥʝ ʟʘ ʈʍʉ ʚ ʀɸʉɸʉ ʥʘ ʪʨʲʩʪʠʢʦʚʠʜʥʘ ʚʣʘʩʘʪʢʘ 

ʩʦʨʪ ɸʣʙʝʥʘ. ʇʘʩʠʱʝʥ ʨʘʡʛʨʘʩ ʩʦʨʪ ʀʌʂ ʍʘʨʤʦʥʠʷ (ʠʟʙʨʘʥ ʟʘ ʩʪʘʥʜʘʨʪ); ʛʨʝʙʝʥʯʘʪ ʞʠʪʥʷʢ 

ʩʦʨʪ ʉʚʝʞʠʥʘ ʠ ʧʫʩʪʠʥʝʥ ʞʠʪʥʷʢ ʩʦʨʪ ʄʦʨʘʚʘ ʩʘ ʚʢʣʶʯʝʥʠ ʚ ʩʠʩʪʝʤʘ ʥʘ ʩʦʨʪʦʧʦʜʜʲʨʞʘʥʝ ʠ 

ʩʝʤʝʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʩʘ ʧʨʦʠʟʚʝʜʝʥʠ ʚʠʩʦʢʦʢʘʯʝʩʪʚʝʥʠ ʘʚʪʝʥʪʠʯʥʠ ʩʝʤʝʥʘ ʥʘ ʩʝʣʝʢʮʠʦʥʝʨʘ. 

ɸʧʨʦʙʠʨʘʥ ʠ ʨʝʢʦʣʪʠʨʘʥ ʝ ʙʘʟʦʚ ʧʦʩʝʚ ʦʪ ʝʞʦʚʘ ʛʣʘʚʠʮʘ ʩʦʨʪ ɼʲʙʨʘʚʘ. ʇʨʦʚʝʜʝʥʠ ʩʘ 

ʝʢʩʧʝʜʠʮʠʠ ʚ ʩʪʨʘʥʘʪʘ ʠ ʩʘ ʩʲʙʨʘʥʠ 19 ʥʦʚʠ ʦʙʨʘʟʮʠ ʦʪ ʤʥʦʛʦʛʦʜʠʰʥʠ ʞʠʪʥʠ ʬʫʨʘʞʥʠ 

ʚʠʜʦʚʝ ʨʘʩʪʝʥʠʷ ï ʤʝʩʪʥʠ ʝʢʦʪʠʧʦʚʝ ʟʘ ʚʢʣʶʯʚʘʥʝ ʚ ʩʝʣʝʢʮʠʦʥʥʠ ʧʨʦʛʨʘʤʠ. ʉʲʟʜʘʜʝʥʠ ʩʘ 

ʨʘʙʦʪʥʠ ʢʦʣʝʢʮʠʠ ʟʘ ʩʲʭʨʘʥʷʚʘʥʝ ʠ ʦʙʦʛʘʪʷʚʘʥʝ ʥʘ ʛʝʥʦʬʦʥʜʘ ʧʨʠ ʤʥʦʛʦʛʦʜʠʰʥʠ ʞʠʪʥʠ 

ʪʨʝʚʠ, ʩʦʨʛʦ ʠ ʩʫʜʘʥʢʘ. ʇʦʣʫʯʝʥʦ ʝ ʥʦʚʦ ʛʝʥʝʪʠʯʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʯʨʝʟ ʢʦʤʙʠʥʘʪʠʚʥʘ, 

ʤʫʪʘʮʠʦʥʥʘ ʠ ʭʝʪʝʨʦʟʠʩʥʘ ʩʝʣʝʢʮʠʷ, ʧʨʠʣʘʛʘʥʝ ʥʘ ʧʦʣʠʧʣʦʠʜʠʟʘʮʠʷ, ʭʠʙʨʠʜʠʟʘʮʠʷ, ʚ ʪ. ʯ. 

ʦʪʜʘʣʝʯʝʥʘ, ʠ ʦʪʙʦʨ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪ, ʘʜʘʧʪʠʚʥʦʩʪ, ʜʲʣʛʦʪʨʘʡʥʦʩʪ ʠ ʢʘʯʝʩʪʚʦ ʥʘ ʬʫʨʘʞʘ. 

ʇʨʠ ʠʟʧʠʪʚʘʥʝ ʥʘ 14 ʧʦʪʦʤʩʪʚʘ ʦʪ ʤʝʞʜʫʚʠʜʦʚʠ ʢʨʲʩʪʦʩʢʠ ʥʘ ʧʘʩʠʱʝʥ ʨʘʡʛʨʘʩ ʠ ʯʝʨʚʝʥʘ, 

ʣʠʚʘʜʥʘ ʠ ʪʨʲʩʪʠʢʦʚʠʜʥʘ ʚʣʘʩʘʪʢʘ ʯʨʝʟ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʢʣʲʩʪʝʨʝʥ ʘʥʘʣʠʟ ʝ ʦʧʨʝʜʝʣʝʥʦ 

ʛʝʥʝʪʠʯʥʦʪʦ ʩʭʦʜʩʪʚʦ ʠ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʪʷʭ ʠ ʩʘ ʜʠʬʝʨʝʥʮʠʨʘʥʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ 

ʠʟʧʦʣʟʚʘʥʝ ï ʟʘ ʜʝʢʦʨʘʪʠʚʥʠ ʮʝʣʠ ʠ ʟʘ ʬʫʨʘʞ ï ʧʘʩʠʱʥʦ ʠ ʩʝʥʦʢʦʩʥʦ. ʉʲʟʜʘʜʝʥʠ ʩʘ 

ʧʝʨʩʧʝʢʪʠʚʥʠ ʤʫʪʘʥʪʥʠ ʣʠʥʠʠ ʩʫʜʘʥʢʘ ʠ ʩʦʨʛʦ ʠ ʩʘ ʧʦʣʫʯʝʥʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʢʦʥʢʫʨʩʥʠ 

ʩʦʨʪʦʚʠ ʦʧʠʪʠ ʟʘ ʈʍʉ ʠ ɹʉʂ ï ʧʲʨʚʘ ʛʦʜʠʥʘ. ʇʨʦʫʯʚʘ ʩʝ ʩʝʣʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʭʝʨʙʠʮʠʜʠ ʟʘ 

ʙʦʨʙʘ ʩ ʧʣʝʚʝʣʠʪʝ ʧʨʠ ʩʝʤʝʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʤʥʦʛʦʛʦʜʠʰʥʠ ʞʠʪʥʠ ʪʨʝʚʠ, ʩʦʨʛʦ ʠ ʩʫʜʘʥʢʘ, 

ʢʘʢʪʦ ʠ ʨʝʪʘʨʜʘʥʪʠ ʠ ʘʣʝʣʦʧʘʪʠʯʥʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ. ɸʥʘʣʠʟʠʨʘʥʠ ʩʘ ʩʫʭʠ ʨʘʩʪʠʪʝʣʥʠ 

ʧʨʦʙʠ ʥʘ ʤʥʦʛʦʛʦʜʠʰʥʠ ʞʠʪʥʠ ʪʨʝʚʠ, ʩʦʨʛʦ ʠ ʩʫʜʘʥʢʘ ʧʦ: ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʩʫʭʦ ʚʝʱʝʩʪʚʦ, 

ʩʫʨʦʚ ʧʨʦʪʝʠʥ, ʩʫʨʦʚʠ ʚʣʘʢʥʠʥʠ, ʬʦʩʬʦʨ ʠ ʢʘʣʮʠʡ, ʩʤʠʣʘʝʤʦʩʪ in vitro ʥʘ ʩʫʭʦʪʦ ʠ 

ʦʨʛʘʥʠʯʥʦ ʚʝʱʝʩʪʚʦ, ʚʣʘʢʥʠʥʥʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʢʣʝʪʲʯʥʠʪʝ ʩʪʝʥʠ, ʩʪʝʧʝʥ ʥʘ ʣʠʛʥʠʬʠʢʘʮʠʷ, 

ʚʦʜʦʨʘʟʪʚʦʨʠʤʠ ʟʘʭʘʨʠ ʠ ʧʠʛʤʝʥʪʠ. ʆʩʲʱʝʩʪʚʷʚʘ ʩʝ ʜʚʫʩʪʨʘʥʥʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦ 

ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʥʘʫʯʥʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪ ɹʝʣʛʠʷ, ʂʠʪʘʡ ʠ ʈʫʤʲʥʠʷ.  

 

ʉɽʃɽʂʎʀʗ, ʉʆʈʊʆɺɸ ɸɻʈʆʊɽʍʅʀʂɸ ʀ ʉɽʄɽʇʈʆʀɿɺʆɼʉʊɺʆ ʇʈʀ ɹʆɹʆɺʀ 

ʌʋʈɸɾʅʀ ʂʋʃʊʋʈʀ  

ʀʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʠ ʧʨʠʣʦʞʥʘ ʜʝʡʥʦʩʪ ʧʦ ʧʨʦʝʢʪʘ ʝ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʩʝʣʝʢʮʠʦʥʥʠ 

ʧʨʦʛʨʘʤʠ ʧʨʠ ʙʦʙʦʚʠ ʬʫʨʘʞʥʠ ʢʫʣʪʫʨʠ ï ʣʶʮʝʨʥʘ, ʯʝʨʚʝʥʘ ʜʝʪʝʣʠʥʘ, ʧʨʦʣʝʪʝʥ ʠ ʟʠʤʝʥ ʛʨʘʭ 

ʠ ʩʪʘʨʪʠʨʘʥʝ ʥʘ ʩʝʣʝʢʮʠʦʥʥʘ ʨʘʙʦʪʘ ʩʲʩ ʟʚʝʟʜʘʥ, ʝʩʧʘʨʟʝʪʘ ʠ ʟʠʤʝʥ ʬʠʡ. ʉʲʟʜʘʜʝʥʠ ʩʘ: 

ʨʘʙʦʪʥʘ ʢʦʣʝʢʮʠʷ ʩ 40 ʦʙʨʘʟʮʠ ʣʶʮʝʨʥʘ (ʭʠʙʨʠʜʠ, ʧʦʪʦʤʩʪʚʘ ʦʪ ʩʚʦʙʦʜʥʦ ʦʧʨʘʰʚʘʥʝ ʥʘ 

ʨʦʜʠʪʝʣʩʢʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʜʚʦʡʥʦʣʠʥʝʡʥʠʪʝ ʭʠʙʨʠʜʠ, ʧʦʪʦʤʩʪʚʘ ʥʘ ʨʦʜʠʪʝʣʩʢʠ ʢʦʤʧʦʥʝʥʪʠ 

ʥʘ ʧʨʦʩʪʠʪʝ ʭʠʙʨʠʜʠ, ʠʟʭʦʜʥʠ ʬʦʨʤʠ); ʢʦʣʝʢʮʠʦʥʝʥ ʧʠʪʦʤʥʠʢ ʩ 12 ʦʙʨʘʟʮʠ ʯʝʨʚʝʥʘ ʜʝʪʝʣʠʥʘ 

(ʪʝʪʨʘʧʣʦʠʜʥʠ ʯʫʞʜʠ ʩʦʨʪʦʚʝ, ʙʲʣʛʘʨʩʢʠ ʜʠʧʣʦʠʜʥʠ ʩʦʨʪʦʚʝ, ʧʦʧʫʣʘʮʠʷ ʩ ʤʝʩʪʝʥ ʧʨʦʠʟʭʦʜ ʠ 

ʝʩʪʝʩʪʚʝʥʠ ʧʦʧʫʣʘʮʠʠ); ʩʠʩʪʝʤʘʪʠʟʠʨʘʥ ʝ ʠʟʭʦʜʝʥ ʤʘʪʝʨʠʘʣ ʦʪ 18 ʦʙʨʘʟʮʠ ʟʚʝʟʜʘʥ 

(ʯʫʞʜʝʩʪʨʘʥʥʠ ʩʦʨʪʦʚʝ ʠ ʧʦʧʫʣʘʮʠʠ, ʤʝʩʪʥʠ ʧʦʧʫʣʘʮʠʠ). ʆʙʦʛʘʪʝʥ ʝ ʛʝʥʦʬʦʥʜʲʪ ʧʨʠ 



ʣʶʮʝʨʥʘʪʘ ʯʨʝʟ ʠʥʮʫʭʪ (ʧʦʣʫʯʝʥʠ ʩʘ ʩʝʤʝʥʘ ʦʪ ʨʘʩʪʝʥʠʷ ʩ ʧʲʣʟʷʱʘ ʢʦʨʝʥʦʚʘ ʩʠʩʪʝʤʘ) ʠ ʧʨʠ 

ʬʫʨʘʞʥʠʷ ʛʨʘʭ ʯʨʝʟ ʭʠʙʨʠʜʠʟʘʮʠʷ. ʀʟʚʲʨʰʝʥ ʝ ʩʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʧʦ ʙʠʦʣʦʛʠʯʥʠ ʠ 

ʩʪʦʧʘʥʩʢʠ ʢʘʯʝʩʪʚʘ ʥʘ ʧʦʢʦʣʝʥʠʷ (Syn 1, Syn 2, Syn 3 ʠ Syn 4) ʥʘ ʩʠʥʪʝʪʠʯʝʥ ʩʦʨʪ ʣʶʮʝʨʥʘ 

ɼʘʨʘ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʯʝʪʠʨʠʪʝ ʧʦʢʦʣʝʥʠʷ ʥʝ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʩʲʱʝʩʪʚʝʥʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʨʝʜʠʮʘ ʢʦʣʠʯʝʩʪʚʝʥʠ ʠ ʢʘʯʝʩʪʚʝʥʠ ʧʦʢʘʟʘʪʝʣʠ. ɼʦʢʘʟʘʥʦ ʝ, ʯʝ ʤʘʢʩʠʤʘʣʥʦʪʦ ʥʠʚʦ ʥʘ 

ʭʝʪʝʨʦʟʠʛʦʪʥʦʩʪ ʧʨʠ ʩʦʨʪ ɼʘʨʘ ʝ ʧʦʩʪʠʛʥʘʪʦ ʚ Syn 2 ʧʦʢʦʣʝʥʠʝ. ʇʨʦʫʯʝʥʠ ʩʘ ʚ ʜʠʥʘʤʠʢʘ 

ʨʘʩʪʝʞʲʪ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʟʠʤʝʥ ʛʨʘʭ (ʣʠʥʠʠ ʠ ʩʦʨʪ ʄʠʨ), ʧʰʝʥʠʮʘ (ʩʦʨʪ ɽʥʦʣʘ), ʝʯʝʤʠʢ 

(ʩʦʨʪ ʆʙʟʦʨ) ʠ ʪʨʠʪʠʢʘʣʝ (ʩʦʨʪ ʈʘʢʠʪʘ). ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʧʦʜʭʦʜʷʱʠ ʢʦʤʙʠʥʘʮʠʠ ʤʝʞʜʫ 

ʪʨʠʪʠʢʘʣʝ ʠ ʣʠʥʠʠ ʟʠʤʝʥ ʛʨʘʭ ʟʘ ʟʝʣʝʥʦ ʢʦʩʝʥʝ, ʟʘ ʧʨʠʛʦʪʚʷʥʝ ʥʘ ʩʠʣʘʞ, ʩʝʥʦ ʠ ʩʝʥʥʦ 

ʙʨʘʰʥʦ. ʈʘʟʨʘʙʦʪʚʘ ʩʝ ʪʝʭʥʦʣʦʛʠʷ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʩʝʤʝʥʘ ʦʪ ʣʶʮʝʨʥʘ ʚ ʫʩʣʦʚʠʷ ʥʘ 

ʙʠʦʣʦʛʠʯʥʦ ʟʝʤʝʜʝʣʠʝ. ʇʨʦʫʯʚʘʪ ʩʝ ʦʩʥʦʚʥʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠ ʬʘʢʪʦʨʠ (ʤʝʞʜʫʨʝʜʦʚʦ 

ʨʘʟʩʪʦʷʥʠʝ ʠ ʚʨʝʤʝ ʟʘ ʧʨʠʙʠʨʘʥʝ ʥʘ ʩʝʤʝʥʘʪʘ) ʧʨʠ ʩʝʤʝʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʢʘʥʜʠʜʘʪ ʩʦʨʪ 

ʧʘʩʠʱʥʘ ʣʶʮʝʨʥʘ. ʀʟʚʲʨʰʚʘ ʩʝ ʩʦʨʪʦʧʦʜʜʲʨʞʘʥʝ ʥʘ ʰʝʩʪ ʩʝʨʪʠʬʠʮʠʨʘʥʠ ʩʦʨʪʘ ʬʫʨʘʞʥʠ 

ʢʫʣʪʫʨʠ: ʣʶʮʝʨʥʘ ʩʦʨʪ ɼɸʈɸ ʠ ʆɹʅʆɺɸ 10; ʧʨʦʣʝʪʝʥ ʬʫʨʘʞʝʥ ʛʨʘʭ ʩʦʨʪ ʇʃɽɺɽʅ 4 ʠ 

ʂɽʈʇʆ; ʟʠʤʝʥ ʛʨʘʭ ʩʦʨʪ ʄʀʈ; ʧʨʦʣʝʪʝʥ ʬʠʡ ʩʦʨʪ ʊɽʄʇʆ. ʇʨʦʠʟʚʝʜʝʥʠ ʩʘ ʘʚʪʦʨʩʢʠ ʠ 

ʙʘʟʦʚʠ ʩʝʤʝʥʘ ʩ ʚʠʩʦʢʘ ʛʝʥʝʪʠʯʥʘ ʯʠʩʪʦʪʘ ʠ ʘʚʪʝʥʪʠʯʥʦʩʪ. ʆʩʲʱʝʩʪʚʝʥʦ ʝ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 

ʨʘʟʤʥʦʞʘʚʘʥʝ ʥʘ 13 ʧʝʨʩʧʝʢʪʠʚʥʠ ʩʝʣʝʢʮʠʦʥʥʠ ʥʦʤʝʨʘ ʬʫʨʘʞʥʠ ʢʫʣʪʫʨʠ, ʚ ʪ. ʯ. ʣʶʮʝʨʥʘ (ˉ 

3ɸS), 12 ʣʠʥʠʠ (ʜʝʚʝʪ ʟʠʤʝʥ ʠ ʪʨʠ ʧʨʦʣʝʪʝʥ) ʬʫʨʘʞʝʥ ʛʨʘʭ. ʇʨʝʟ 2014 ʛ. ʚ ʀɸʉɸʉ 

ʧʨʠʢʣʶʯʚʘ ʫʩʧʝʰʥʦ ʢʦʥʪʨʦʣʥʦʪʦ ʠʟʧʠʪʚʘʥʝ ʟʘ ʈʍʉ ʥʘ ʩʦʨʪ ɼɸʈɸ. 

 

ʀʅʉʊʀʊʋʊ ʇʆ ɿɽʃɽʅʏʋʂʆɺʀ ʂʋʃʊʋʈʀ ï ʇʃʆɺɼʀɺ 

ʆɹʆɻɸʊʗɺɸʅɽ, ʇʈʆʋʏɺɸʅɽ ʀ ʉʒʍʈɸʅɽʅʀɽ ʅɸ ʈɸʉʊʀʊɽʃʅʀʊɽ 

ɻɽʅɽʊʀʏʅʀ ʈɽʉʋʈʉʀ ʇʈʀ ɿɽʃɽʅʏʋʂʆɺʀʊɽ ʂʋʃʊʋʈʀ ʀ ʂɸʈʊʆʌʀ ɿɸ ʎɽʃʀʊɽ ʅɸ 

ʉɽʃɽʂʎʀʗʊɸ 

ʇʨʠ ʜʦʤʘʪʠʪʝ ʩʘ ʦʪʛʣʝʜʘʥʠ ʠ ʧʨʦʫʯʝʥʠ 33 ʯʫʞʜʠ ʠ 20 ʙʲʣʛʘʨʩʢʠ ʩʦʨʪʘ, 45 ʤʝʩʪʥʠ 

ʦʙʨʘʟʮʠ ʠ 65 ʩʝʣʝʢʮʠʦʥʥʠ ʣʠʥʠʠ, ʢʦʠʪʦ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʧʦ ʩʪʦʧʘʥʩʢʠ, ʤʦʨʬʦʣʦʛʠʯʥʠ ʠ 

ʚʢʫʩʦʚʠ ʢʘʯʝʩʪʚʘ, ʢʦʤʙʠʥʘʮʠʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪ ʠ ʘʜʘʧʪʠʚʥʘ ʩʧʦʩʦʙʥʦʩʪ; ʧʨʠ ʧʠʧʝʨʘ ʩʘ 

ʨʝʧʨʦʜʫʮʠʨʘʥʠ 298 ʦʙʨʘʟʮʠ, ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʩʘ 2 ʦʙʨʘʟʝʮʘ, ʪʠʧ ʢʘʧʠʷ ʩ ʥʘʜ 230 mg% 

ʘʩʢʦʨʙʠʥʦʚʘ ʢʠʩʝʣʠʥʘ ʠ ʝʜʠʥ ï ʩ ʥʘʜ 20 ɸʉʊɸ ʝʜʠʥʠʮʠ ʙʘʛʨʠʣʘ ʚ ʩʚʝʞʠ ʧʣʦʜʦʚʝ; ʧʨʠ 

ʪʠʢʚʦʚʠʪʝ ʢʫʣʪʫʨʠ ʩʘ ʠʟʧʠʪʘʥʠ ʠ ʨʘʟʤʥʦʞʝʥʠ 3 ʩʦʨʪʘ ʢʨʘʩʪʘʚʠʮʠ, 4 ʦʙʨʘʟʮʠ ʧʲʧʝʰʠ, 5 ï 

ʜʠʥʠ, 3 ï ʤʫʩʢʘʪʥʘ ʪʠʢʚʘ, 3 ï ʙʷʣʘ ʪʠʢʚʘ, 2 ʦʙʨʘʟʝʮʘ ʦʪ ʚʠʜʘ Cucurbita ficifolia ʠ ʝʜʠʥ ʦʪ 

Lagenaria; ʧʨʠ ʣʫʢʦʚʠʪʝ ʢʫʣʪʫʨʠ ʩʘ ʧʨʦʫʯʝʥʠ 458 ʩʦʨʪʘ, ʣʠʥʠʠ, ʬʘʤʠʣʠʠ ʠ ʭʠʙʨʠʜʠ, 

ʧʨʠʥʘʜʣʝʞʘʱʠ ʢʲʤ ʨʘʟʣʠʯʥʠ ʩʦʨʪʦʪʠʧʦʚʝ; ʧʨʠ ʟʝʣʝʚʠʪʝ ʢʫʣʪʫʨʠ ʩʘ ʧʨʦʫʯʝʥʠ 7 ʦʙʨʘʟʮʠ 

ʛʣʘʚʝʩʪʦ ʟʝʣʝ ʚ ʫʩʣʦʚʠʷ ʥʘ ʢʲʩʥʦ ʧʦʣʩʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʦʪ ʢʦʠʪʦ ʧʦʜʭʦʜʷʱʠ ʟʘ ʩʝʣʝʢʮʠʦʥʥʠ 

ʮʝʣʠ ʩʘ 5 ʦʙʨʘʟʮʠ, ʦʪʣʠʯʘʚʘʱʠ ʩʝ ʩ ʜʦʙʲʨ ʢʦʤʧʣʝʢʩ ʦʪ ʤʦʨʬʦʣʦʛʠʯʥʠ ʠ ʩʪʦʧʘʥʩʢʠ ʧʨʠʟʥʘʮʠ; 

ʧʨʦʫʯʝʥʠ ʩʘ 40 ʛʝʥʦʪʠʧʘ ʛʨʘʜʠʥʩʢʠ ʛʨʘʭ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʛʝʥʦʪʠʧʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʠʟʧʦʣʟʚʘʥʠ ʚ ʩʝʣʝʢʮʠʦʥʥʠʪʝ ʧʨʦʛʨʘʤʠ; ʛʝʥʝʪʠʯʥʘʪʘ ʢʦʣʝʢʮʠʷ ʧʨʠ ʛʨʘʜʠʥʩʢʠʷ ʬʘʩʫʣ ʝ 

ʦʙʦʛʘʪʝʥʘ ʩʲʩ 77 ʙʨʦʷ ʥʦʚʦʠʥʪʨʦʜʫʮʠʨʘʥʠ ʛʝʥʦʪʠʧʘ ʦʪ P. vulgaris, P. ʩoccineus ʠ P. lunatus; ʚ 

ʩʨʘʚʥʠʪʝʣʝʥ ʦʧʠʪ ʩ ʢʘʨʪʦʬʠ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʦʙʨʘʟʮʠ ʩ ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʠ ʪʘʢʠʚʘ ʩ 

ʜʠʬʝʨʝʥʮʠʨʘʥʘ ʛʝʥʦʪʠʧʥʘ ʨʝʘʢʮʠʷ ʢʲʤ ʩʪʨʝʩ ʦʪ ʚʠʩʦʢʠ ʪʝʤʧʝʨʘʪʫʨʠ.  

 

ʉɽʃɽʂʎʀʗ ʅɸ ɿɽʃɽʅʏʋʂʆɺʀ ʂʋʃʊʋʈʀ ʀ ʂɸʈʊʆʌʀ 

ʇʨʠ ʜʦʤʘʪʠʪʝ ʩʘ ʦʪʙʨʘʥʠ ʧʝʨʩʧʝʢʪʠʚʥʠ ʭʠʙʨʠʜʥʠ ʢʦʤʙʠʥʘʮʠʠ ʠ ʣʠʥʠʠ ʩ ʜʦʙʨʠ 

ʩʪʦʧʘʥʩʢʠ, ʤʦʨʬʦʣʦʛʠʯʥʠ, ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʥʠ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠ ʢʘʯʝʩʪʚʘ, ʪʦʣʝʨʘʥʪʥʠ ʠ 

ʫʩʪʦʡʯʠʚʠ ʥʘ TMV. ʉʣʝʜ ʦʪʙʦʨ ʚ ʄ4 ʧʦʢʦʣʝʥʠʝ ʝ ʜʦʢʘʟʘʥʦ ʩʪʘʙʠʣʥʦʪʦ ʥʘʩʣʝʜʷʚʘʥʝ ʥʘ 

ʧʨʠʟʥʘʮʠʪʝ ʭʘʙʠʪʫʩ ʥʘ ʨʘʩʪʝʥʠʝʪʦ, ʬʦʨʤʘ, ʝʜʨʠʥʘ ʠ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʩʫʭʦ ʚʝʱʝʩʪʚʦ ʧʨʠ ʧʝʪ 

ʤʫʪʘʥʪʥʠ ʣʠʥʠʠ ʜʦʤʘʪʠ. ɿʘ ʠʟʧʠʪʚʘʥʝ ʟʘ ʈʍʉ ʩʝ ʧʨʝʜʣʘʛʘ ʥʦʚ ʜʠʨʝʢʪʝʥ ʠʥʜʝʪʝʨʤʠʥʘʥʪʝʥ 

ʢʘʥʜʠʜʘʪ ʩʦʨʪ. ʇʨʠ ʧʠʧʝʨʘ ʧʨʦʜʲʣʞʘʚʘ ʩʲʟʜʘʚʘʥʝʪʦ ʠ ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝʪʦ ʥʘ ʙʝʢʢʨʦʩʥʠ 

ʧʦʪʦʤʩʪʚʘ ʥʘ ʤʲʞʢʦʩʪʝʨʠʣʥʘ ʦʩʥʦʚʘ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʚʠʩʦʢʦʜʦʙʠʚʥʠ ʣʠʥʠʠ ʪʠʧ ʢʘʧʠʷ ʩ 

ʧʦʜʦʙʨʝʥʠ ʤʦʨʬʦʣʦʛʠʯʥʠ, ʙʠʦʭʠʤʠʯʥʠ ʠ ʩʝʥʟʦʨʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʣʦʜʦʚʝʪʝ. ɺ ʨʝʟʫʣʪʘʪ 

ʦʪ ʢʦʤʧʣʝʢʩʥʘ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʦʜʦʙʨʠʪʝʣʥʘ ʨʘʙʦʪʘ ʚ ʀɿʂ Ăʄʘʨʠʮʘò ʠ ʆʉʇɿ, ʇʘʟʘʨʜʞʠʢ ʩʝ 

ʧʨʝʜʣʘʛʘ ʣʠʥʠʷ ʟʘ ʠʟʧʠʪʚʘʥʝ ʟʘ ʈʍʉ. ʊʷ ʩʝ ʦʪʣʠʯʘʚʘ ʦʪ ʢʦʥʪʨʦʣʥʠʷ ʩʦʨʪ ʂʫʨʪʦʚʩʢʘ ʢʘʧʠʷ 1 ʩ 



ʧʦʜʦʙʨʝʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʣʦʜʘ ʠ ʧʦ-ʚʠʩʦʢʦ ʢʘʯʝʩʪʚʦ ʥʘ ʧʨʦʜʫʢʮʠʷʪʘ. ʇʨʠ 

ʢʨʘʩʪʘʚʠʮʠʪʝ ʩʘ ʧʨʦʚʝʜʝʥʠ ʭʠʙʨʠʜʠʟʘʮʠʠ ʤʝʞʜʫ ʣʠʥʠʠ ʦʪ ʦʪʜʝʣʥʠʪʝ ʩʦʨʪʦʪʠʧʦʚʝ ï 

ʜʲʣʛʦʧʣʦʜʥʠ, ʩʘʣʘʪʥʠ ʠ ʤʠʥʠ. ʅʘʧʨʘʚʝʥʘ ʝ ʤʝʞʜʫʚʠʜʦʚʘ ʭʠʙʨʠʜʠʟʘʮʠʷ ʤʝʞʜʫ Cucurbita 

maxima, Cucurbita moschata ʠ Cucurbita pepo ʠ ʩʘ ʧʦʣʫʯʝʥʠ 15 F1 ʭʠʙʨʠʜʘ. ʇʨʠ ʛʣʘʚʝʩʪʦʪʦ 

ʟʝʣʝ ʝ ʘʥʘʣʠʟʠʨʘʥ ʩʦʨʪʦʚʠʷʪ ʧʨʦʬʠʣ ʥʘ ʙʲʣʛʘʨʩʢʠ ʛʝʥʦʪʠʧʠ ʛʣʘʚʝʩʪʦ ʟʝʣʝ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʩʲʜʲʨʞʘʥʝʪʦ ʥʘ ʚʝʱʝʩʪʚʘ ʩ ʙʠʦʣʦʛʠʯʥʘ ʘʢʪʠʚʥʦʩʪ. ʇʨʦʫʯʝʥʠ ʩʘ ʘʛʨʦʙʠʦʣʦʛʠʯʥʠʪe ʠ 

ʩʪʦʧʘʥʩʢʠ ʢʘʯʝʩʪʚʘ ʥʘ 8 ʩʦʨʪʘ ʠ ʣʠʥʠʠ ʣʫʢ ʠ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʠʤ ʢʲʤ ʧʨʠʯʠʥʠʪʝʣʠʪʝ ʥʘ ʰʠʡʥʦ 

ʠ ʯʝʨʥʦ ʛʥʠʝʥʝ. ʇʨʠ ʛʨʘʜʠʥʩʢʠʷ ʛʨʘʭ ʝ ʠʟʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʝʥ ʦʧʠʪ ʩ ʧʝʪ ʨʘʥʥʠ ʩʪʘʙʠʣʠʟʠʨʘʥʠ 

ʣʠʥʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʧʨʦʤʠʰʣʝʥʘ ʧʨʝʨʘʙʦʪʢʘ ʠ ʦʧʠʪ ʩ ʰʝʩʪ ʩʦʨʪʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ 

ʟʠʤʦʫʩʪʦʡʯʠʚʦʩʪʪʘ ʧʨʠ ʝʩʝʥʥʘ ʩʝʠʪʙʘ. ʇʨʦʚʝʜʝʥʠ ʩʘ ʨʝʧʨʦʜʫʢʮʠʷ ʠ ʦʪʙʦʨ ʥʘ ʩʝʣʝʢʮʠʦʥʥʠ 

ʧʦʪʦʤʩʪʚʘ ʛʨʘʜʠʥʩʢʠ ʬʘʩʫʣ ʦʪ F1 ʠ F4 ʧʦʢʦʣʝʥʠʷ ʠ ʥʘʧʨʝʜʥʘʣʠ ʣʠʥʠʠ ʦʪ ʜʚʝ ʢʨʲʩʪʦʩʢʠ ʩ 

ʢʦʤʧʣʝʢʩʥʘ ʫʩʪʦʡʯʠʚʦʩʪ ʢʲʤ ʙʘʢʪʝʨʠʡʥʠ, ʚʠʨʫʩʥʠ ʠ ʛʲʙʥʠ ʧʘʪʦʛʝʥʠ. ʉʲʟʜʘʜʝʥʦ ʝ ʛʝʥʝʪʠʯʥʦ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʠʟʭʦʜʥʠ ʬʦʨʤʠ ʟʘ ʩʝʣʝʢʮʠʷ ʥʘ ʢʘʨʪʦʬʠ ʯʨʝʟ ʤʝʪʦʜʠʪʝ ʥʘ ʧʦʣʦʚʘʪʘ 

ʭʠʙʨʠʜʠʟʘʮʠʷ ʠ ʠʥʜʫʮʠʨʘʥʠʷ ʤʫʪʘʛʝʥʝʟ. ʇʦʜʙʨʘʥʠ ʩʘ ʣʠʥʠʠ ʩ ʢʲʩ ʚʝʛʝʪʘʮʠʦʥʝʥ ʧʝʨʠʦʜ ʠ 

ʠʥʪʝʥʟʠʚʥʦ ʢʣʫʙʝʥʦʦʙʨʘʟʫʚʘʥʝ. 

ʇʨʦʫʯʝʥʘ ʝ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʩʪʠʪʝʣʥʠ ʦʪʚʘʨʠ ʠ ʥʘʩʪʦʡʢʠ ʩʨʝʱʫ 

ʥʝʧʨʠʷʪʝʣʠ ʧʨʠ ʙʠʦʣʦʛʠʯʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ.  

ʇʨʝʜʩʪʦʠ ʠʟʜʘʚʘʥʝ ʥʘ ʩʝʨʪʠʬʠʢʘʪʠ ʟʘ ʩʦʨʪʦʚʝ ʧʠʧʝʨ ʂʘʣʦʷʥ ʠ ʄʠʣʢʘʥʘ F1, ʢʘʨʪʦʬʠ 

ʩʦʨʪ ʇʘʚʝʣʩʢʦ, ʠ ʜʦʤʘʪʠ ʈʦʟʦʚʦ ʩʲʨʮʝ, ʧʨʠʢʣʶʯʠʣʠ ʫʩʧʝʰʥʦ ʠʟʧʠʪʚʘʥʝ ʚ ʀɸʉɸʉ. 

 

ʀʅʉʊʀʊʋʊ ʇʆ ʆɺʆʑɸʈʉʊɺʆ ï ʇʃʆɺɼʀɺ 

ɸɻʈʆɹʀʆʃʆɻʀʏʅʀ, ʊɽʍʅʆʃʆɻʀʏʅʀ ʀ ʀʂʆʅʆʄʀʏɽʉʂʀ ʇʈʆʋʏɺɸʅʀʗ ʇʈʀ 

ʆʈɽʍʆɺʆʊʆ ʇʈʆʀɿɺʆɼʉʊɺʆ 

ʉ ʨʘʟʨʘʙʦʪʝʥʠʷ ʧʨʦʝʢʪ ʩʝ ʜʘʚʘʪ ʢʦʥʢʨʝʪʥʠ ʦʪʛʦʚʦʨʠ ʥʘ ʚʲʧʨʦʩʠʪʝ ʧʦ ʦʪʛʣʝʞʜʘʥʝʪʦ ʥʘ 

ʦʨʝʭʘ. ʅʘ ʙʘʟʘʪʘ ʥʘ ʥʷʢʦʠ ʦʪ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʪʝʭʥʦʣʦʛʠʷ, ʧʨʠʝʪʘ ʦʪ 

ʋʧʨʘʚʠʪʝʣʥʠʷ ʩʲʚʝʪ ʥʘ ʉʝʣʩʢʦʩʪʦʧʘʥʩʢʘ ʘʢʘʜʝʤʠʷ. 

ɺ ʧʨʦʝʢʪʘ ʩʘ ʧʨʦʫʯʝʥʠ ʚʝʛʝʪʘʪʠʚʥʠʪʝ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʧʨʦʷʚʠ ʥʘ ʠʥʪʨʦʜʫʮʠʨʘʥʠ 

ʦʨʝʭʦʚʠ ʩʦʨʪʦʚʝ. ʆʧʨʝʜʝʣʝʥʠ ʩʘ ʪʝʟʠ ʦʪ ʪʷʭ, ʢʦʠʪʦ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ ʦʪʛʣʝʞʜʘʥʝ ʧʨʠ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ʩʪʨʘʥʘʪʘ. ʅʘʧʨʘʚʝʥʘ ʠʤ ʝ ʠ ʧʦʤʦʣʦʛʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 

ʆʧʪʠʤʠʟʠʨʘʥ ʝ ʧʦʣʠʚʥʠʷʪ ʨʝʞʠʤ ʧʨʠ ʤʠʢʨʦʥʘʧʦʷʚʘʥʝ. 

ʇʨʠ ʧʦʣʩʢʠ ʫʩʣʦʚʠʷ ʚ ʧʠʪʦʤʥʠʢ ʧʨʝʟ ʧʝʨʠʦʜʘ 2012 ï 2014 ʛ. ʝ ʧʨʦʚʝʜʝʥ ʧʲʨʚʠʯʝʥ 

ʩʢʨʠʥʠʥʛ ʥʘ ʦʨʝʭʦʚʠ ʭʠʙʨʠʜʠ, ʧʦʣʫʯʝʥʠ ʧʦ ʤʝʪʦʜʘ ʥʘ ʩʚʦʙʦʜʥʦʪʦ ʦʧʨʘʰʚʘʥʝ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ 

ʩʪʝʧʝʥʪʘ ʠʤ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪ ʢʲʤ ʠʢʦʥʦʤʠʯʝʩʢʠ ʥʘʡ-ʚʘʞʥʠʪʝ ʙʦʣʝʩʪʠ ʧʦ ʦʨʝʭʘ. ɺʩʠʯʢʠ 

ʠʟʩʣʝʜʚʘʥʠ ʦʨʝʭʦʚʠ ʭʠʙʨʠʜʠ, ʧʦʢʘʟʘʣʠ ʥʠʩʢʘ ʩʪʝʧʝʥ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʢʲʤ ʘʥʪʨʘʢʥʦʟʘ ʠ 

ʙʘʢʪʝʨʠʦʟʘ ʠʣʠ ʢʲʤ ʜʚʝʪʝ ʙʦʣʝʩʪʠ ʟʘʝʜʥʦ, ʩʘ ʦʪʜʝʣʝʥʠ ʠ ʧʨʝʭʚʲʨʣʝʥʠ ʚ ʥʦʚ ʧʠʪʦʤʥʠʢ ʟʘ ʧʦ-

ʥʘʪʘʪʲʰʥʠ ʥʘʙʣʶʜʝʥʠʷ ʠ ʠʟʩʣʝʜʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʝʥʠ ʩʘ ʦʪʜʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘʥʝ ʥʘ ʦʨʝʭʦʚʠ ʨʘʩʪʝʥʠʷ. ʇʨʦʚʝʜʝʥʠ ʩʘ ʧʨʦʫʯʚʘʥʠʷ ʚʲʨʭʫ ʩʠʩʪʝʤʠʪʝ ʟʘ 

ʬʦʨʤʠʨʘʥʝ ʠ ʨʝʟʠʪʙʘ ʧʨʠ ʦʪʜʝʣʥʠ ʦʨʝʭʦʚʠ ʩʦʨʪʦʚʝ, ʢʘʪʦ ʩʘ ʧʨʦʫʯʝʥʠ ʧʲʨʚʠʪʝ ʠʤ ʚʝʛʝʪʘʪʠʚʥʠ 

ʧʨʦʷʚʠ. ʋʩʧʦʨʝʜʥʦ ʩ ʪʦʚʘ ʩʘ ʧʨʦʚʝʜʝʥʠ ʬʠʟʠʦʣʦʛʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ, ʧʨʦʫʯʚʘʱʠ ʩʢʦʨʦʩʪʪʘ ʥʘ 

ʬʦʪʦʩʠʥʪʝʟʘʪʘ, ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʪʨʘʥʩʧʠʨʘʮʠʷʪʘ, ʫʩʪʠʯʥʘʪʘ ʧʨʦʚʦʜʠʤʦʩʪ ʠ ʭʣʦʨʦʬʠʣʥʘʪʘ 

ʬʣʫʦʨʝʩʮʝʥʮʠʷ. ʇʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʩʘ ʪʝʦʨʝʪʠʯʥʘ ʦʩʥʦʚʘ ʧʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʨʝʟʠʪʙʘ ʟʘ 

ʧʣʦʜʦʜʘʚʘʥʝ ʧʨʠ ʦʨʝʭʘ.  

 

ʇʆɼʆɹʈʗɺɸʅɽ ʅɸ ʉʆʈʊʆɺʀʗ ʉʒʉʊɸɺ ʇʈʀ ʏɽʈɽʐɸ, ʇʈɸʉʂʆɺɸ ʀ ɹɸɼɽʄ ï 

ʉɽʃɽʂʎʀʗ, ʀʅʊʈʆɼʋʂʎʀʗ ʀ ɹʀʆʊɽʍʅʆʃʆɻʀʀ 

ʇʦʜʙʨʘʥʠ ʩʘ ʯʝʨʝʰʦʚʠ ʩʦʨʪʦʚʝ ʠ ʝʣʠʪʠ ʟʘ ʥʘʙʣʶʜʝʥʠʷ, ʢʦʠʪʦ ʜʘ ʧʦʩʣʫʞʘʪ ʢʘʪʦ ʙʘʟʘ ʟʘ 

ʩʨʘʚʥʝʥʠʝ ʧʨʝʟ ʛʦʜʠʥʠʪʝ ʟʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʬʘʢʪʦʨʠ ʚʲʨʭʫ ʧʨʦʪʠʯʘʥʝʪʦ ʠ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʦʪʜʝʣʥʠʪʝ ʬʝʥʦʬʘʟʠ ʠ ʩʨʘʚʥʷʚʘʥʝʪʦ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʩ ʜʘʥʥʠ ʦʪ 

ʜʨʫʛʠ ʢʦʣʝʢʮʠʦʥʥʠ ʥʘʩʘʞʜʝʥʠʷ ʚ ɽʚʨʦʧʘ ʠ ʩʚʝʪʘ. ʆʪʙʨʘʥʠ ʩʘ ʭʠʙʨʠʜʠ, ʧʝʨʩʧʝʢʪʠʚʥʠ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʚʢʫʩʦʚʠ ʢʘʯʝʩʪʚʘ ʠ ʚʲʥʰʝʥ ʚʠʜ. ɿʘʣʦʞʝʥʠ ʩʘ ʙʠʦʣʦʛʠʯʥʠ ʪʝʩʪʦʚʝ ʟʘ ʩʦʢʦʚʦ 

ʥʝʧʨʝʥʦʩʠʤʠ ʚʠʨʫʩʠ (ʪ. ʝ. ʚʠʨʫʩʠ, ʢʦʠʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʠ ʯʨʝʟ ELISA). 

ʆʪʙʨʘʥʠ ʩʘ 5 ʥʦʚʠ ʯʝʨʝʰʦʚʠ ʝʣʠʪʠ ʦʪ F2 ʧʦʢʦʣʝʥʠʝ ʩ ʤʥʦʛʦ ʢʲʩʝʥ ʩʨʦʢ ʥʘ ʟʨʝʝʥʝ. 



ʀʥʪʨʦʜʫʮʠʨʘʥʠ ʩʘ 5 ʥʦʚʠ ʯʝʨʝʰʦʚʠ ʩʦʨʪʘ, 2 ʥʝʢʪʘʨʠʥʦʚʠ ʠ 1 ʧʨʘʩʢʦʚʝʥ ʩʦʨʪ. ʇʨʠ 

ʧʨʘʩʢʦʚʠʪʝ ʥʘʡ-ʜʦʙʲʨ ʩʝʥʟʦʨʝʥ ʧʨʦʬʠʣ ʝ ʫʩʪʘʥʦʚʝʥ ʧʨʠ ʩʦʨʪʘ ʈʦʷʣ ɻʣʦʨʠ. ʇʨʠ ʩʦʨʪʘ 

Ăʉʧʘʩʝʥʘò ʟʘ ʪʨʝʪʘ ʧʦʨʝʜʥʘ ʚʝʛʝʪʘʮʠʷ ʥʝ ʙʷʭʘ ʫʩʪʘʥʦʚʝʥʠ ʩʠʤʧʪʦʤʠ ʥʘ ʰʘʨʢʘ ʧʦ ʣʠʩʪʘʪʘ ʠ ʧʦ 

ʧʣʦʜʦʚʝʪʝ ʠ ʚʩʠʯʢʠ ʘʥʘʣʠʟʠʨʘʥʠ ʧʨʦʙʠ ʨʝʘʛʠʨʘʭʘ ʦʪʨʠʮʘʪʝʣʥʦ ʩ ʘʥʪʠʪʝʣʘ, ʢʘʢʪʦ ʟʘ PPV, ʪʘʢʘ 

ʠ ʟʘ ʦʩʪʘʥʘʣʠʪʝ ʪʨʠ ʪʝʩʪʚʘʥʠ ʚʠʨʫʩʠ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʩʦʨʪʦʚʝʪʝ, ʧʨʠʩʘʜʝʥʠ ʥʘ ʧʦʜʣʦʞʢʘ GF 

677 ʩʝ ʦʪʣʠʯʘʚʘʪ ʩ ʧʦ-ʩʠʣʝʥ ʨʘʩʪʝʞ (ʜʝʙʝʣʠʥʘ ʥʘ ʩʪʚʦʣʘ ʠ ʦʙʝʤ ʥʘ ʢʦʨʦʥʘʪʘ), ʢʘʢʪʦ ʠ ʧʦ-

ʜʦʙʨʦ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʦʙʨʘʩʪʚʘʱʘ ʜʲʨʚʝʩʠʥʘ ʩʧʨʷʤʦ ʪʝʟʠ ʥʘ ʩʝʤʝʥʥʘ ʧʦʜʣʦʞʢʘ. ɼʦʙʠʚʲʪ ʦʪ 

ʝʜʥʦ ʜʲʨʚʦ ʠ ʩʨʝʜʥʦʪʦ ʪʝʛʣʦ ʥʘ ʧʣʦʜʦʚʝʪʝ ʩʘ ʧʦ-ʛʦʣʝʤʠ ʧʨʠ ʩʦʨʪʦʚʝʪʝ ʥʝʢʪʘʨʠʥʠ ʩ ʧʦʜʣʦʞʢʘ 

GF 677. ʇʲʣʥʘʪʘ ʟʨʷʣʦʩʪ ʥʘ ʧʣʦʜʦʚʝʪʝ ʧʨʠ ʩʦʨʪʦʚʝʪʝ ʩ ʧʦʜʣʦʞʢʘ GF 677 ʥʘʩʪʲʧʚʘ ʧʦ ʢʲʩʥʦ 

(4 ʜʦ 7 ʜʥʠ) ʩʧʨʷʤʦ ʩʲʱʠʪʝ ʩʦʨʪʦʚʝ ʥʘ ʩʝʤʝʥʥʘ ʧʦʜʣʦʞʢʘ (ɽʣʙʝʨʪʘ). 

 

ʆʎɽʅʂɸ ʀ ʋʇʈɸɺʃɽʅʀɽ ʅɸ ʅʆɺʀ ɻɽʅɽʊʀʏʅʀ ʈɽʉʋʈʉʀ ʆʊ ʉʃʀɺɸ ʀ 

ʂɸʁʉʀʗ ʀ ʉɽʃɽʂʎʀʗ, ʅɸʉʆʏɽʅɸ ʂʒʄ ʋʉʊʆʁʏʀɺʆʉʊ ʅɸ ʐɸʈʂɸ 

ʀʟʚʲʨʰʝʥʠ ʩʘ ʬʝʥʦʣʦʛʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʠ 17 ʩʣʠʚʦʚʠ ʩʦʨʪʘ ʠ 9 ʝʣʠʪʘ, ʢʘʢʪʦ ʠ ʧʨʠ 

25 ʩʦʨʪʘ ʢʘʡʩʠʠ ʚ ʨʝʛʠʦʥʘ ʥʘ ʇʣʦʚʜʠʚ ʠ 23 ʩʦʨʪʘ, 23 ʭʠʙʨʠʜʘ ʠ 12 ʝʣʠʪʘ ʚ ʨʘʡʦʥʘ ʥʘ 

ʉʠʣʠʩʪʨʘ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʩʣʠʚʦʚʠʪʝ ʩʦʨʪʦʚʝ ʊʦʧʩʪʘʨ ʧʣʶʩ, ʊʦʧ ʛʠʛʘʥʪ, ʆʨʪʝʥʘʫʝʨ, 

ʏʘʯʘʥʩʢʘ ʥʘʡʙʦʣʷ ʠ ʉʠʥʝʚʘ, ʢʘʢʪʦ ʠ ʝʣʠʪʠʪʝ ɽ1-68, ɽ2-12 ʠ ɽ1-99 ʠʤʘʪ ʧʦ-ʢʲʩʝʥ ʮʲʬʪʝʞ. 

ʇʣʦʜʦʚʝʪʝ ʥʘ ʩʦʨʪʦʚʝʪʝ ʏʘʯʘʥʩʢʘ ʥʘʡʙʦʣʷ, ɸʤʝʨʩ, ʉʠʥʝʚʘ, ʇʣʦʚʜʠʚʩʢʘ ʨʝʥʢʣʦʜʘ ʠ 

ʆʩʪʨʦʤʠʣʘ ʩʘ ʩ ʪʝʛʣʦ ʤʝʞʜʫ 50 g ʠ 60 g, ʘ ʥʘ ʊʦʧʛʠʛʘʥʪ ʧʣʶʩ, ʍʘʛʘʥʪʘ ʠ ʊʦʧʭʠʪ ʧʣʶʩ ï ʩ ʥʘʜ 

60 g, ʜʦʢʘʪʦ ʧʨʠ ʩʪʘʥʜʘʨʪʘ ʉʪʝʥʣʝʡ ʩʘ 31,7g. ʆʪ ʝʣʠʪʠʪʝ ʩ ʥʘʡ-ʛʦʣʷʤʦ ʪʝʛʣʦ ʥʘ ʧʣʦʜʘ ʩʘ ɽ1-

80 ʠ ɽ1-53, ʩʲʦʪʚʝʪʥʦ 61,5 g ʠ 57,0 g. ʇʨʠ ʩʝʥʟʦʨʥʠʷ ʘʥʘʣʠʟ ʩʘʤʦ ʧʣʦʜʦʚʝʪʝ ʥʘ ʩʦʨʪʘ ʁʦʡʦ ʩʘ 

ʦʮʝʥʝʥʠ ʢʘʪʦ ʝʢʩʪʨʘ ʢʘʯʝʩʪʚʦ. ɺʠʟʫʘʣʥʘʪʘ ʦʮʝʥʢʘ ʠ ʣʘʙʦʨʘʪʦʨʥʠʪʝ ʘʥʘʣʠʟʠ (ELISA ʠ IC-RT-

PCR) ʧʦʪʚʲʨʜʠʭʘ ʥʝʚʲʟʧʨʠʝʤʯʠʚʦʩʪʪʘ ʥʘ ʥʦʚʠʷ ʩʦʨʪ Ăʆʩʪʨʦʤʠʣʘò ʢʲʤ PPV. ʆʪ ʠʟʩʣʝʜʚʘʥʠʪʝ 

10 ʩʦʤʘʢʣʦʥʘ ʦʪ ʩʦʨʪ ʂʶʩʪʝʥʜʠʣʩʢʘ ʩʠʥʷ ʧʨʠ ʪʨʠ ʦʪ ʪʷʭ PPV ʥʝ ʙʝʰʝ ʠʜʝʥʪʠʬʠʮʠʨʘʥ. 

ʇʨʠ ʢʘʡʩʠʝʚʠʪʝ ʩʦʨʪʦʚʝ ʠ ʝʣʠʪʠ ʥʘʡ-ʨʘʥʝʥ ʩʨʦʢ ʥʘ ʟʨʝʝʥʝ ʝ ʫʩʪʘʥʦʚʝʥ ʧʨʠ ʩʦʨʪ 

ɸʫʨʦʨʘ ï ʤʝʞʜʫ 2 ʠ 8 ʶʥʠ, ʘ ʥʘʡ-ʢʲʩʝʥ ʧʨʠ ɾʝʥʠʢʦʪ ï ʤʝʞʜʫ 12 ʠ 18 ʘʚʛʫʩʪ. ʉ ʥʘʜ 70 g ʩʘ 

ʧʣʦʜʦʚʝʪʝ ʥʘ ɻʦʣʜʨʠʜʞ ʠ ʇʝʣʣʘ, ʘ ʤʝʞʜʫ 60 ʠ 70 g ï ʥʘ NJA2, ɺʝʩʥʘ ʠ ʂʨʫʧʥʘ ʩʢʦʧʠʷʥʢʘ, 

ʉʠʨʝʥʘ ʠ ʀʩʪʲʨ, ʧʨʠ 41,78 g ʟʘ ʩʪʘʥʜʘʨʪʘ ʋʥʛʘʨʩʢʘ. ʉ ʢʦʤʧʣʝʢʩ ʦʪ ʮʝʥʥʠ ʢʘʯʝʩʪʚʘ ʧʦ ʪʨʠ ʜʦ 

ʧʝʪ ʞʝʣʘʥʠ ʧʨʠʟʥʘʢʘ ʩʝ ʦʪʣʠʯʘʚʘʪ ʭʠʙʨʠʜʠʪʝ I.9.97, I.19.97, II.13.97, II.21.97, IV.18.97, 

ʩʲʟʜʘʜʝʥʠ ʚ ʆʧʠʪʥʘʪʘ ʩʪʘʥʮʠʷ ʚ ʉʠʣʠʩʪʨʘ ʠ ʅ/ʅ 12-42 (ʩ ʬʘʢʪʦʨ ʟʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʰʘʨʢʘ), 

ʩʲʟʜʘʜʝʥ ʚ ʀʆ ï ʇʣʦʚʜʠʚ. 

ʆʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʩʣʠʚʦʚʦ-ʢʘʡʩʠʝʚʠ ʩʦʨʪʦʚʝ ʠ ʝʣʠʪʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷ ʪʝʛʣʦ ʥʘ ʧʣʦʜʘ ʩʝ 

ʦʪʢʨʦʠ ʉʪʝʥʜʝʩʪʦ (ʩ 51,86 g). ʇʨʠ ʥʘʧʨʘʚʝʥʠʷ ʭʠʤʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ʧʣʦʜʦʚʝʪʝ ʩʝ ʫʩʪʘʥʦʚʠ, ʯʝ 

ʝʣʠʪ ʉʪʝʬʘʥʠ ʩʲʜʲʨʞʘ 20,6% ʩʫʭʦ ʚʝʱʝʩʪʚʦ ʠ 12,4% ʟʘʭʘʨʠ, ʘ ʉʪʝʥʜʝʩʪʦ ï 16,8% ʩʫʭʦʪʦ 

ʚʝʱʝʩʪʚʦ ʠ 10,3% ʦʙʱʠ ʟʘʭʘʨʠ. 

ɿʘ ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʩʘ ʟʘʣʦʞʝʥʠ 214 ʭʠʙʨʠʜʥʠ ʩʣʠʚʦʚʠ ʢʦʩʪʠʣʢʠ ʠ 162 ʢʘʡʩʠʝʚʠ. ɺ ʠʥ 

ʚʠʪʨʦ ʫʩʣʦʚʠʷ ʩʘ ʟʘʣʦʞʝʥʠ ʢʘʡʩʠʝʚʠ ʝʤʙʨʠʦʥʠ ʦʪ ʪʨʠ ʨʦʜʠʪʝʣʩʢʠ ʢʦʤʙʠʥʘʮʠʠ. ʇʦʣʫʯʝʥʠʪʝ 

ʨʘʩʪʝʥʠʷ ʩʘ ʚ ʝʪʘʧ ʥʘ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘʥʝ. 

 

ʈɸɿʈɸɹʆʊɺɸʅɽ ʅɸ ʅʆɺʀ ʊɽʍʅʆʃʆɻʀʏʅʀ ʈɽʐɽʅʀʗ ʀ ʆʎɽʅʂɸ ʅɸ 

ʉɽʃɽʂʎʀʆʅɽʅ ʄɸʊɽʈʀɸʃ ʇʈʀ ʗɹʒʃʂɸʊɸ 

ʇʨʝʟ ʦʪʯʝʪʥʘʪʘ ʛʦʜʠʥʘ ʝ ʥʘʧʨʘʚʝʥʘ ʦʮʝʥʢʘ ʥʘ ʷʙʲʣʢʦʚʠ ʩʦʨʪʦʚʝ ʠ ʩʝʣʝʢʮʠʦʥʝʥ 

ʤʘʪʝʨʠʘʣ ʦʪ ʥʦʚʠʪʝ ʭʠʙʨʠʜʥʠ ʢʦʤʙʠʥʘʮʠʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʩʚʠʜʝʪʝʣʩʪʚʘʪ, ʯʝ ʪʝ ʧʨʠʪʝʞʘʚʘʪ 

ʨʘʟʣʠʯʥʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʞʠʚʦʚʣʝʢʦʚʘ ʣʠʩʪʥʘ ʚʲʰʢʘ (Dysaphis plantaginea) ʠ ʟʝʣʝʥʘ ʷʙʲʣʢʦʚʘ 

ʣʠʩʪʥʘ ʚʲʰʢʘ (Aphis pomi). ʇʨʦʫʯʝʥʘʪʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʥʘ ʩʦʨʪʦʚʝʪʝ ɹʨʝʙʲʨʥ, ɻʨʝʥʠ ʉʤʠʪ ʠ 

ʂʫʧʲʨ 4 ʢʤ̡ ʧʦʩʦʯʝʥʠʪʝ ʧʦ-ʛʦʨʝ ʥʝʧʨʠʷʪʝʣʠ ʧʦʢʘʟʘ, ʯʝ ʂʫʧʲʨ 4 ʧʨʠʪʝʞʘʚʘ ʥʘʡ-ʚʠʩʦʢʘ 

ʩʪʝʧʝʥ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪ. ʇʲʣʥʘ ʫʩʪʦʡʯʠʚʦʩʪ ʙʝʰʝ ʫʩʪʘʥʦʚʝʥʘ ʧʨʠ ʭʠʙʨʠʜʠ ʦʪ ʢʦʤʙʠʥʘʮʠʠʪʝ 

ɼʝʡʪʲʥ, ʇʨʝʩʠʣʘ, ʈʝʜ ʬʨʠʡ ʠ ʇʨʠʤʨʫʞ Ĭ ʂʨʠʤʩʢʘ ʩʝʣʝʢʮʠʦʥʥʘ.  

ʇʨʦʜʲʣʞʘʚʘ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʷʙʲʣʢʦʚʠʪʝ ʜʨʲʚʯʝʪʘ ʧʦ ʩʠʩʪʝʤʠʪʝ ʩʪʨʦʡʥʦ ʚʨʝʪʝʥʦ, 

ʩʦʣʝʥ ʠ ʚʝʨʪʠʢʘʣʥʘ ʦʩ. ʅʘ ʪʦʟʠ ʝʪʘʧ ʦʪ ʧʨʦʫʯʚʘʥʝʪʦ ʝ ʢʦʥʩʪʘʪʠʨʘʥʦ, ʯʝ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ 

ʜʲʨʚʝʪʘʪʘ ʧʦ ʩʠʩʪʝʤʘʪʘ ʚʝʨʪʠʢʘʣʥʘ ʦʩ ʧʨʠ ʩʦʨʪʦʚʝʪʝ ɹʨʝʙʲʨʥ, ɻʨʝʥʠ ʉʤʠʪ ʠ ʂʫʧʲʨ 4 ʚʦʜʠ ʜʦ 

ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʧʦ-ʚʠʩʦʢ ʜʦʙʠʚ, ʦʪʢʦʣʢʦʪʦ ʦʪ ʜʨʫʛʠʪʝ ʜʚʝ ʩʠʩʪʝʤʠ. ʅʘ ʙʘʟʘʪʘ ʥʘ ʣʠʩʪʥʘ 



ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʠʟʧʘʨʝʥʠʝʪʦ ʦʪ ʚʦʜʥʘ ʧʦʚʲʨʭʥʦʩʪ ʝ ʦʧʨʝʜʝʣʝʥʘ ʪʦʨʦʚʘʪʘ ʥʦʨʤʘ ʠ ʧʦʣʠʚʥʠʷʪ 

ʨʝʞʠʤ ʥʘ ʦʧʠʪʥʦʪʦ ʥʘʩʘʞʜʝʥʠʝ. ʅʘʧʨʘʚʝʥʘʪʘ ʠʢʦʥʦʤʠʯʝʩʢʘ ʦʮʝʥʢʘ ʧʦʢʘʟʘ, ʯʝ ʦʪ ʩʠʩʪʝʤʘʪʘ 

ʚʝʨʪʠʢʘʣʥʘ ʦʩ ʧʨʠ ʩʦʨʪʦʚʝʪʝ ɹʨʝʙʲʨʥ ʠ ɻʨʝʥʠ ʉʤʠʪ ʩʝ ʨʝʘʣʠʟʠʨʘ ʧʝʯʘʣʙʘ, ʜʦʢʘʪʦ ʧʨʠ ʩʦʨʪʘ 

ʂʫʧʲʨ 4 ʜʦʭʦʜʲʪ ʚʩʝ ʦʱʝ ʝ ʦʪʨʠʮʘʪʝʣʝʥ. 

 

 

ʀʅʉʊʀʊʋʊ ʇʆ ɿɽʄɽɼɽʃʀɽ ï ʂʖʉʊɽʅɼʀʃ 

ʀʅʊʈʆɼʋʂʎʀʗ, ʉʒʍʈɸʅɽʅʀɽ ʀ ʇʆɼʆɹʈʗɺɸʅɽ ʅɸ ɻɽʅɽʊʀʏʅʀʊɽ 

ʈɽʉʋʈʉʀ ʇʈʀ ʗɹʒʃʂɸʊɸ 

ʆʙʝʢʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʩʘ ʩʦʨʪʦʚʝʪʝ: ɼʞʠʥʜʞʠ ʛʦʣʜ, ʅʶ ɼʞʦʥʘʛʦʣʜ, ɹʨʝʙʲʨʥ, ʉʫʧʝʨ 

ʯʠʡʬ, ɻʘʣʘ, ʈʦʟʘʥʘ, ʈʫʙʠʥʦʣʘ, ʌʫʜʞʠ ʥʘʛʘʬʫ, Arkcharm, TSR, ʉʢʘʨʣʝʪ ʩʧʲʨ, ʆʨʝʛʦʥ ʩʧʲʨ, 

ʐʘʨʜʝʥ, ɹʝʣʛʦʣʜʝʥ, ʏʘʜʝʣ, ʉʠʷʥʘ, Yanga 1, Hongro, Huangtaiping, Jinhong, Longfeng, Red 

general, Pacific rose, Pinova Ĭ Fudji, Free red star, Gold millennium, Melfree, Renora, Remo, 

Reandra, Pinova, Rubin, Primera, Oringe, Goldrush, Brina, Sekai-ichi, Moher, Defldra, Sansa, 

ʉʠʤʠʨʝʥʦʚʘ ʨʝʥʝʪʘ, ʈʝʜ ʯʠʡʬ ʠ ɻʦʣʜʝʥ ɹʠ ʠ ʍʠʙʨʠʜʠʪʝ ʩ ʨʘʙʦʪʥʠ ʥʦʤʝʨʘ: 1/3, 1/5, 1/16, 1/20, 

1/21, 1/26, I/23, I/36, I/38, 2/28, 2/30 20/2-26, 6, 9 ʠ 152. ɺ ʦʧʠʪʥʠʪʝ ʥʘʩʘʞʜʝʥʠʷ ʩʘ ʧʨʦʚʝʜʝʥʠ 

ʥʝʦʙʭʦʜʠʤʠʪʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠ ʠ ʈɿ ʤʝʨʦʧʨʠʷʪʠʷ. 

ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʢʘʣʝʥʜʘʨʥʠʪʝ ʩʨʦʢʦʚʝ ʥʘ ʮʲʬʪʝʞʘ ʠ ʫʟʨʷʚʘʥʝʪʦ ʥʘ ʧʣʦʜʦʚʝʪʝ, ʧʨʠ 

ʢʦʝʪʦ ʝ ʢʦʥʩʪʘʪʠʨʘʥʦ, ʯʝ ʥʘʯʘʣʦʪʦ ʥʘ ʮʲʬʪʝʞʘ ʧʨʝʟ 2014 ʛ. ʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʨʘʥʦ ʩʧʨʷʤʦ 

ʥʷʢʦʠ ʦʪ ʧʨʝʜʭʦʜʥʠʪʝ ʛʦʜʠʥʠ, ʢʦʝʪʦ ʩʝ ʦʙʷʩʥʷʚʘ ʩʲʩ ʩʲʱʝʩʪʚʝʥʦʪʦ ʟʘʪʦʧʣʷʥʝ ʥʘ ʢʣʠʤʘʪʘ ʚ 

ʢʨʘʷ ʥʘ ʟʠʤʘʪʘ ʠ ʥʘʯʘʣʦʪʦ ʥʘ ʧʨʦʣʝʪʪʘ. ʅʘʧʨʘʚʝʥʠ ʩʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʙʠʦʤʝʪʨʠʯʥʠ ʠʟʤʝʨʚʘʥʠʷ 

ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʨʘʩʪʝʞʥʠʪʝ ʧʨʦʷʚʠ ʥʘ ʦʧʠʪʥʠʪʝ ʜʲʨʚʝʪʘ ʠ ʩʘ ʦʪʯʝʪʝʥʠ ʨʝʧʨʦʜʫʢʪʠʚʥʠʪʝ 

ʠʤ ʧʨʦʷʚʠ. ʆʧʨʝʜʝʣʝʥʦ ʝ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʧʣʦʜʦʚʝʪʝ ï ʩʨʝʜʥʘ ʤʘʩʘ, ʨʘʟʤʝʨʠ, ʭʠʤʠʯʝʥ ʩʲʩʪʘʚ. 

ʋʩʪʘʥʦʚʝʥʘ ʝ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʥʷʢʦʠ ʦʪ ʩʦʨʪʦʚʝʪʝ ʠ ʭʠʙʨʠʜʠʪʝ ʢʲʤ ʩʪʨʫʧʷʩʚʘʥʝ (Venturia 

inaequalis) ʠ ʙʨʘʰʥʝʩʪʘ ʤʘʥʘ (Podosphaera leucotricha). ʅʘʧʨʘʚʝʥʘ ʝ ʩʨʘʚʥʠʪʝʣʥʘ 

ʠʢʦʥʦʤʠʯʝʩʢʘ ʦʮʝʥʢʘ ʥʘ ʝʜʥʘ ʯʘʩʪ ʦʪ ʧʨʦʫʯʚʘʥʠʪʝ ʩʦʨʪʦʚʝ. 

ʀʟʚʲʨʰʝʥʠ ʩʘ 6 ʢʨʲʩʪʦʩʢʠ ʤʝʞʜʫ ʷʙʲʣʢʦʚʠ ʩʦʨʪʦʚʝ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʥʦʚ ʛʝʥʝʪʠʯʝʥ 

ʤʘʪʝʨʠʘʣ.  

ʋʪʚʲʨʜʝʥ ʠ ʚʧʠʩʘʥ ʚ ʩʧʠʩʲʢ ɹ ʥʘ ʆʬʠʮʠʘʣʥʘʪʘ ʩʦʨʪʦʚʘ ʣʠʩʪʘ ʥʘ ʩʪʨʘʥʘʪʘ ʝ ʥʦʚ 

ʙʲʣʛʘʨʩʢʠ ʷʙʲʣʢʦʚ ʩʦʨʪ ʧʦʜ ʥʘʠʤʝʥʦʚʘʥʠʝʪʦ ʉʠʷʥʘ ï ɿʘʧʦʚʝʜ ˉ ʈɼ 12-10/18.04.2014 ʛ. ʥʘ 

ʤʠʥʠʩʪʲʨʘ ʥʘ ʄɿʍ ï ʟʘ ʈʍʉ. 

 

ʈɸʉʊʀʊɽʃʅʀ ʈɽʉʋʈʉʀ ʇʈʀ ʗɻʆɼʆʇʃʆɼʅʀʊɽ ʂʋʃʊʋʈʀ ï ʀɿʋʏɸɺɸʅɽ, 

ʉʆʈʊʆʀɿʇʀʊɺɸʅɽ ʀ ʉɽʃɽʂʎʀʆʅʅɸ ɼɽʁʅʆʉʊ ʇʈʀ ʗɻʆɼɸ ʀ ʄɸʃʀʅɸ  

ʇʨʝʟ ʪʝʢʫʱʘʪʘ ʛʦʜʠʥʘ ʩʘ ʠʥʪʨʦʜʫʮʠʨʘʥʠ 4 ʷʛʦʜʦʚʠ ʩʦʨʪʘ ï Pineberry, Maxim (ɹʝʣʛʠʷ), 

Ostara (ʍʦʣʘʥʜʠʷ), Roman (ʨʦʟʦʚʦ ʮʲʬʪʷʱ, ʉɸʑ). 

ʆʙʝʢʪ ʥʘ ʩʦʨʪʦʠʟʫʯʘʚʘʥʝ ʩʘ 8 ʤʘʣʠʥʦʚʠ ʩʦʨʪʦʦʙʨʘʟʮʠ ʠ ʚʠʜʦʚʝ: Orus, Killarney, 

Fertodi zamatos, Prelude, Reveille, European raspberry, Australian raspberry ʠ Black raspberry. 

ʈʘʩʪʝʥʠʷʪʘ ʩʘ 2-ʛʦʜʠʰʥʠ, ʚʩʝ ʦʱʝ ʥʝ ʩʘ ʚʩʪʲʧʠʣʠ ʚ ʧʲʣʥʦ ʧʣʦʜʦʜʘʚʘʥʝ. 

ʇʨʠ ʢʘʩʠʩʘ ʚ ʩʦʨʪʦʠʟʫʯʘʚʘʥʝ ʩʘ ʚʢʣʶʯʝʥʠ 5 ʩʦʨʪʘ (ɼʦʯʴ ʇʘʤʷʪʠ, ʉʪʫʜʝʥʯʝʩʢʘʷ, 

ʏʝʨʥʘʷ ʛʨʦʟʜ, ʏʝʨʥʘʷ ʢʨʫʧʥʦʧʣʦʜʥʘʷ ʠ ʉʝʷʥʝʮ ɻʦʣʫʙʢʠ). ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʦʜʦʚʠʪʦʩʪʪʘ ʠ 

ʝʜʨʠʥʘ ʥʘ ʧʣʦʜʦʚʝʪʝ ʠʟʩʣʝʜʚʘʥʠʪʝ ʩʦʨʪʦʚʝ ʥʝ ʠʟʷʚʷʚʘʪ ʚ ʞʝʣʘʥʘ ʩʪʝʧʝʥ ʩʚʦʠʪʝ ʮʝʥʥʠ 

ʢʘʯʝʩʪʚʘ. 

ʆʪʯʠʪʘ ʩʝ ʩʦʨʪʦʚ ʦʧʠʪ ʩ 5 ʤʘʣʠʥʦʚʠ ʝʣʠʪʠ (  ̄26703, 26666, 26204, 27148, 26780) ʠ 2 

ʩʦʨʪʘ ʩʪʘʥʜʘʨʪʠ (ɹʲʣʛʘʨʩʢʠ ʨʫʙʠʥ ʠ ʐʦʧʩʢʘ ʘʣʝʥʘ) ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʧʨʝʜ ʀɸʉɸʉ. ʈʘʩʪʝʥʠʷʪʘ 

ʩʘ ʚ ʧʝʨʠʦʜ ʥʘ ʥʘʯʘʣʥʦ ʧʣʦʜʦʜʘʚʘʥʝ ʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʥʝʟʘʜʦʚʦʣʠʪʝʣʥʠ. ɽʜʨʠʥʘʪʘ 

ʥʘ ʧʣʦʜʦʚʝʪʝ ʝ ʧʦʜ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʝʣʠʪʠ. 

ʉʲʟʜʘʜʝʥʠ ʩʘ ʯʨʝʟ ʢʦʤʙʠʥʘʪʠʚʥʘ ʩʝʣʝʢʮʠʷ ʥʦʚʠ ʷʛʦʜʦʚʠ ʠ ʤʘʣʠʥʦʚʠ ʛʝʥʦʪʠʧʘ. ɺ 

ʧʨʦʮʝʩ ʥʘ ʠʟʫʯʘʚʘʥʝ ʩʘ ʩʲʦʪʚʝʪʥʦ 850 ʧʨʠ ʷʛʦʜʘʪʘ ʠ 350 ʧʨʠ ʤʘʣʠʥʘʪʘ ʭʠʙʨʠʜʥʠ ʩʝʤʝʥʘʯʝʪʘ 

(ʦʪ ʪʷʭ 166 ʩ ʫʯʘʩʪʠʝʪʦ ʥʘ ʍʝʡʣʫʥʜʟʷʥʩʢʘʪʘ ʉɸ ʚ ʂʠʪʘʡ). 

ɺ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʭʠʙʨʠʜʠʟʘʮʠʦʥʥʘʪʘ ʧʨʦʛʨʘʤʘ 2014 ʛ. ʧʨʠ ʷʛʦʜʘʪʘ ʩʘ ʦʩʲʱʝʩʪʚʝʥʠ 6 

ʢʦʤʙʠʥʘʮʠʠ. ʂʘʩʪʨʠʨʘʥʠ ʠ ʦʧʨʘʰʝʥʠ ʩʘ 303 ʮʚʷʪʘ. ʇʦʣʫʯʝʥʠʪʝ ʩʝʤʝʥʘ ʩʘ ʚ ʧʨʦʮʝʩ ʥʘ 



ʩʪʨʘʪʠʬʠʢʘʮʠʷ. ʇʨʠ ʤʘʣʠʥʘʪʘ ʩʘ ʢʘʩʪʨʠʨʘʥʠ ʠ ʦʧʨʘʰʝʥʠ ʦʙʱʦ 262 ʮʚʷʪʘ ʦʪ 20 ʭʠʙʨʠʜʥʠ 

ʢʦʤʙʠʥʘʮʠʠ. 

 

 

ʀʅʊʈʆɼʋʂʎʀʗ ʀ ʉɽʃɽʂʎʀʗ ʅɸ ʅʆɺʀ ʏɽʈɽʐʆɺʀ ʀ ɺʀʐʅɽɺʀ ʉʆʈʊʆɺɽ ʀ 

ʇʆɼʃʆɾʂʀ ɿɸ ʊʗʍ 

ʇʨʦʚʝʜʝʥʠ ʩʘ ʧʨʝʜʚʠʜʝʥʠʪʝ ʚ ʩʝʣʝʢʮʠʦʥʥʘʪʘ ʧʨʦʛʨʘʤʘ ʢʨʲʩʪʦʩʢʠ ʤʝʞʜʫ ʯʝʨʝʰʦʚʠ 

ʩʦʨʪʦʚʝ. ʅʘ ʬʦʥʘ ʥʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʠʪʝ ʢʣʠʤʘʪʠʯʥʠ ʫʩʣʦʚʠʷ ʧʦ ʚʨʝʤʝ ʥʘ ʮʲʬʪʝʞʘ 

(ʧʨʦʜʲʣʞʠʪʝʣʥʠ ʚʘʣʝʞʠ ʠ ʥʠʩʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʲʟʜʫʭʘ) ʨʝʟʫʣʪʘʪʠʪʝ ʩʘ ʦʧʨʝʜʝʣʝʥʦ 

ʥʝʛʘʪʠʚʥʠ. ʉʲʱʦʪʦ ʩʝ ʦʪʥʘʩʷ ʠ ʜʦ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʟʘʚʨʲʟ ʧʨʠ ʦʪʜʝʣʥʠʪʝ ʩʦʨʪʦʚʝ ʠ ʝʣʠʪʠ, 

ʢʦʡʪʦ ʝ ʩʠʣʥʦ ʟʘʥʠʞʝʥ. 

ʆʪ ʀɸʉɸʉ ʝ ʧʦʣʫʯʝʥʦ ʫʜʦʩʪʦʚʝʨʝʥʠʝ ʦʪʥʦʩʥʦ ʪʨʠʪʝ ʢʘʥʜʠʜʘʪ ʩʦʨʪʘ ï ˉ 32/20 

(ɼʠʤʘ), 32/23 (ɸʣʝʢʩʪʦʥ) ʠ 6400 (ɺʘʩʠʥʠʢʘ), ʯʝ ʩʘ ʧʨʝʤʠʥʘʣʠ ʫʩʧʝʰʥʦ ʠʟʧʠʪʚʘʥʝʪʦ ʟʘ ʈʍʉ ʠ 

ʩʘ ʚʢʣʶʯʝʥʠ ʚ ʩʧʠʩʲʢ ɹ ʥʘ ʆʬʠʮʠʘʣʥʘʪʘ ʩʦʨʪʦʚʘ ʣʠʩʪʘ ʥʘ ʩʪʨʘʥʘʪʘ ï ʟʘʧʦʚʝʜ ˉ ʈɼ 

1210/08.04.2014 ʛ. ʇʨʦʚʝʜʝʥʠ ʩʘ ʥʘʙʣʶʜʝʥʠʷʪʘ ʠ ʦʪʯʠʪʘʥʠʷʪʘ ʧʨʝʟ ʪʘʟʠ ʛʦʜʠʥʘ ʩʘʤʦ ʟʘ ɹʉʂ ʩ 

ʫʯʘʩʪʠʝʪʦ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ ʢʦʤʠʩʠʷ ʦʪ ʀɸʉɸʉ. 

ʀʟʚʲʨʰʝʥʠ ʩʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʦʪʯʠʪʘʥʠʷ ʦʪʥʦʩʥʦ ʥʘʡ-ʚʘʞʥʠʪʝ ʙʦʣʝʩʪʠ ʠ 

ʥʝʧʨʠʷʪʝʣʠ ʧʨʠ ʯʝʨʝʰʘʪʘ. ʇʨʦʚʝʜʝʥʠ ʩʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʨʘʩʪʠʪʝʣʥʦʟʘʱʠʪʥʠ ʤʝʨʦʧʨʠʷʪʠʷ. 

ʇʨʠ ʚʠʰʥʘʪʘ ʧʨʝʟ ʦʪʯʝʪʥʘʪʘ 2014 ʛ. ʩʘ ʧʨʠʩʘʜʝʥʠ 19 ʩʦʨʪʘ ʚʲʨʭʫ ʩʝʤʝʥʥʘ ʤʘʭʘʣʝʙʢʦʚʘ 

ʧʦʜʣʦʞʢʘ, ʦʙʱ ʙʨʦʡ 192 ʩ ʮʝʣ ʦʙʥʦʚʷʚʘʥʝ ʥʘ ʩʦʨʪʠʤʝʥʪʘ. 

ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʥʷʤʘ ʩʲʱʝʩʪʚʝʥʠ ʨʘʟʣʠʢʠ ʧʨʠ ʧʨʦʪʠʯʘʥʝʪʦ ʥʘ ʦʪʜʝʣʥʠʪʝ ʬʝʥʦʬʘʟʠ 

ʤʝʞʜʫ ʩʦʙʩʪʚʝʥʦʢʦʨʝʥʦʚʠʪʝ ʠ ʧʨʠʩʘʜʝʥʠʪʝ ʚʠʰʥʝʚʠ ʜʲʨʚʝʪʘ.  

ɺ ʢʨʘʷ ʥʘ 16-ʪʘ ʛʦʜʠʥʘ ʧʨʠ ʩʦʨʪ ɺʘʥ ʧʨʦʫʯʚʘʥʠʪʝ ʧʦʜʣʦʞʢʠ ʨʝʜʫʮʠʨʘʪ ʦʙʝʤʘ ʥʘ 

ʢʦʨʦʥʠʪʝ ʥʘ ʜʲʨʚʝʪʘʪʘ ʦʪ 2 ʜʦ 22% ʩʧʨʷʤʦ SL-64. ʇʨʠ ɹʠʥʛ ʪʦʚʘ ʨʝʜʫʮʠʨʘʥʝ ʝ ʦʪ 8,8 ʜʦ18% 

ʩʧʨʷʤʦ ʀʂ-ʄ9. ʇʨʠ ɺʘʥ ʩ ʥʘʡ-ʚʠʩʦʢʘ ʨʦʜʦʚʠʪʦʩʪ ʠ ʥʦʨʤʘʪʘ ʥʘ ʨʝʥʪʘʙʠʣʥʦʩʪ ʩʘ ʜʲʨʚʝʪʘʪʘ ʥʘ 

ʧʦʜʣʦʞʢʘ SL-64, ʘ ʧʨʠ ɹʠʥʛ ï ʥʘ P-HL-A. ʇʨʠ ʃʘʧʠʥʩ ʠ ʉʲʤʠʪ ʥʦʨʤʘʪʘ ʥʘ ʨʝʥʪʘʙʠʣʥʦʩʪ ʝ 

ʥʘʡ-ʚʠʩʦʢʘ ʧʨʠ ʄʘʢʩʤʘ 14, ɸʣʢʘʚʦ 2 ʠ F12/1, ʘ ʥʘʡ-ʥʠʩʢʘ ï ʧʨʠ ɻʠʟʝʣʘ 5. 

 

 

ʀʅʉʊʀʊʋʊ ʇʆ ʇʃɸʅʀʅʉʂʆ ɾʀɺʆʊʅʆɺʒɼʉʊɺʆ ʀ ɿɽʄɽɼɽʃʀɽ ï ʊʈʆʗʅ 

ʆɹʅʆɺʗɺɸʅɽ ʅɸ ʄɸʊʆʏʅɸʊɸ ɹɸɿɸ ɿɸ ʇʆɼɼʒʈɾɸʅɽ ʅɸ ʇʈɽɼɹɸɿʆɺ ʀ 

ɹɸɿʆɺ ʇʆʉɸɼʒʏɽʅ ʄɸʊɽʈʀɸʃ ʆʊ ʈɸɿʃʀʏʅʀ ʆɺʆʑʅʀ ɺʀɼʆɺɽ 

ʀʟʙʨʘʥʠ ʩʘ ʧʣʦʱʠ ʠ ʩʘ ʫʪʦʯʥʝʥʠ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ 

ʥʦʚʠʪʝ ʤʘʪʦʯʥʠ ʥʘʩʘʞʜʝʥʠʷ. ʀʟʚʲʨʰʝʥʠ ʩʘ ʧʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ ʧʨʝʜʚʠʜʝʥʠʪʝ ʚ ʤʝʪʦʜʠʯʥʠʪʝ 

ʧʣʘʥʦʚʝ ʧʦʜʛʦʪʚʠʪʝʣʥʠ ʤʝʨʦʧʨʠʷʪʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʦʙʨʘʙʦʪʢʠʪʝ ʥʘ ʧʣʦʱʠʪʝ ʠ ʦʙʝʟʧʝʯʘʚʘʥʝ ʥʘ 

ʦʧʪʠʤʘʣʥʠ ʬʠʪʦʩʘʥʠʪʘʨʥʠ ʫʩʣʦʚʠʷ. 

ʇʨʦʠʟʚʝʜʝʥʠ ʩʘ ʠʣʠ ʩʘ ʚ ʧʨʦʮʝʩ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ ʧʨʝʜʚʠʜʝʥʠʪʝ ʟʘ 

ʚʢʣʶʯʚʘʥʝ ʚ ʙʘʟʦʚʠʪʝ ʤʘʪʦʯʥʘ ʛʨʘʜʠʥʘ ʠ ʚʝʛʝʪʘʪʠʚʥʠ ʤʘʪʦʯʥʠʮʠ ʤʘʪʦʯʥʠ ʨʘʩʪʝʥʠʷ. 

ʀʟʚʲʨʰʝʥʘ ʝ ʧʨʝʜʚʘʨʠʪʝʣʥʘʪʘ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʠʟʭʦʜʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʠ ʨʝʪʝʩʪʠʨʘʥʝ ʥʘ 

ʧʦʣʫʯʝʥʠʷ ʧʦʩʘʜʲʯʝʥ ʤʘʪʝʨʠʘʣ ʟʘ ʠʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʠ ʚʠʨʫʩʠ. 

ʏʨʝʟ ʧʦʤʦʣʦʛʠʯʥʘ ʩʝʣʝʢʮʠʷ ʠ ʚʠʨʫʩʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʢʘʥʜʠʜʘʪ ʧʨʝʜʙʘʟʦʚʠʪʝ 

ʨʘʩʪʝʥʠʷ ʩʘ ʦʙʥʦʚʝʥʠ ʧʨʝʜʙʘʟʦʚʠʪʝ ʨʘʩʪʝʥʠʷ ʦʪ ʜʨʝʙʥʦʧʣʦʜʥʠ ʠ ʷʛʦʜʦʧʣʦʜʥʠ ʦʚʦʱʥʠ 

ʚʠʜʦʚʝ, ʢʘʪʦ ʩʲʱʠʪʝ ʩʝ ʧʦʜʜʲʨʞʘʪ ʚ ʠʟʦʣʘʮʠʦʥʥʠ ʫʩʣʦʚʠʷ. 

ʉʲʟʜʘʜʝʥʘ ʝ ʛʝʥʙʘʥʢʘ ʩ ʧʘʨʘʣʝʣʥʦ ʧʦʜʜʲʨʞʘʥʠ in vitro ʦʙʨʘʟʮʠ ʦʪ ʧʨʝʜʙʘʟʦʚʠ 

ʤʘʣʠʥʦʚʠ ʨʘʩʪʝʥʠʷ. 

ɿʘʩʘʞʜʘʥʝʪʦ ʥʘ ʤʘʪʦʯʥʠʪʝ ʛʨʘʜʠʥʠ ʠ ʚʝʛʝʪʘʪʠʚʥʠ ʤʘʪʦʯʥʠʮʠ ʥʝ ʙʝʰʝ ʦʩʲʱʝʩʪʚʝʥʦ 

ʧʦʨʘʜʠ ʢʨʘʡʥʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʠʪʝ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠ ʫʩʣʦʚʠʷ.  

 

ʄʆɼɽʃʅʆ ɺʅɽɼʈʗɺɸʅɽ ʅɸ ʆʊɹʈɸʅʀ ʎɽʅʅʀ ʌʆʈʄʀ ʆʊ ʈɸʉʊʀʊɽʃʅʀʊɽ 

ɻɽʅɽʊʀʏʅʀ ʈɽʉʋʈʉʀ, ʇʈʀɻʆɼʅʀ ɿɸ ɹʀʆʃʆɻʀʏʅʆ ʇʃʆɼʆʇʈʆʀɿɺʆɼʉʊɺʆ ʇʈʀ 

ʇʃɸʅʀʅʉʂʀ ʋʉʃʆɺʀʗ ʀ ʈɸɿʈɸɹʆʊɺɸʅɽ ʅɸ ʄɽʊʆɼʀ ɿɸ ʆʇʆʃɿʆʊɺʆʈʗɺɸʅɽ ʅɸ 

ʇʈʆɼʋʂʎʀʗʊɸ ʆʊ ʊʗʍ 



ʆʪ ʥʘʧʨʘʚʝʥʠʪʝ ʝʢʩʧʝʜʠʮʠʦʥʥʠ ʧʨʦʫʯʚʘʥʠʷ ʚ ʨʘʡʦʥʘ ʥʘ ʊʨʦʷʥ, ʊʨʷʚʥʘ, ɼʨʷʥʦʚʦ ʠ 

ɺʝʣʠʢʦ ʊʲʨʥʦʚʦ ʩʘ ʦʪʢʨʠʪʠ ʮʝʥʥʠ ʬʦʨʤʠ ʦʪ ʜʲʨʚʝʩʥʠ ʦʚʦʱʥʠ ʚʠʜʦʚʝ: ʩʣʠʚʠ, ʜʞʘʥʢʠ, 

ʢʘʡʩʠʠ, ʷʙʲʣʢʠ, ʢʨʫʰʠ, ʯʝʨʝʰʠ ʠ ʚʠʰʥʠ. 

ʆʪ ʦʩʦʙʝʥ ʠʥʪʝʨʝʩ ʩʘ ʤʝʩʪʥʠʪʝ ʩʦʨʪʦʚʝ ʠ ʬʦʨʤʠ ʩ ʧʦʚʠʰʝʥʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʙʦʣʝʩʪʠ. 

ʄʥʦʛʦ ʦʪ ʪʷʭ ʩʘ ʩʲʩ ʩʠʣʝʥ ʨʘʩʪʝʞ ʠ ʜʦʙʨʘ ʞʠʟʥʝʥʦʩʪ, ʚʲʧʨʝʢʠ ʯʝ ʧʦʚʝʯʝʪʦ ʩʘ ʥʘ ʚʲʟʨʘʩʪ ʥʘʜ 

50 ʛʦʜʠʥʠ. ʆʪʢʨʠʪʠʪʝ ʜʲʨʚʝʪʘ ʨʘʩʪʘʪ ʧʨʠ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʦʪ 380 ʜʦ 690 m. 

ʅʘʤʝʨʝʥʠ ʠ ʦʧʠʩʘʥʠ ʩʘ 21 ʤʝʩʪʥʠ ʩʦʨʪʦʚʝ ʠ ʬʦʨʤʠ ʷʙʲʣʢʠ, 4 ʩʦʨʪʘ ʢʨʫʰʠ, 5 ʩʦʨʪʘ 

ʯʝʨʝʰʠ, 5 ʩʦʨʪʘ ʜʞʘʥʢʠ ʠ 1 ʩʦʨʪ ʩʣʠʚʠ. 

ʆʪ ʤʝʩʪʥʠʷ ʷʙʲʣʢʦʚ ʛʝʥʦʬʦʥʜ ʩʘ ʦʪʙʨʘʥʠ ʬʦʨʤʠ, ʦʪʣʠʯʘʚʘʱʠ ʩʝ ʩ ʜʦʙʨʠ ʚʢʫʩʦʚʠ 

ʢʘʯʝʩʪʚʘ ʠ ʩʣʘʙʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʢʲʤ ʙʦʣʝʩʪʠ. 

ʆʪʢʨʠʪʠ ʩʘ ʠ ʮʝʥʥʠ ʤʝʩʪʥʠ ʩʦʨʪʦʚʝ ʢʨʫʰʠ ʦʪ ʨʘʡʦʥʘ ʥʘ ʇʝʚʮʠʪʝ (ʢʨʫʰʘ ʄʝʭʤʝʜʢʘ), 

ʦʪ ʢʦʷʪʦ ʩʘ ʚʟʝʪʠ ʢʘʣʝʤʠ ʠ ʩʘ ʧʨʠʩʘʜʝʥʠ ʚ ʨʘʟʩʘʜʥʠʢʘ ʥʘ ʠʥʩʪʠʪʫʪʘ, ʠ ʦʪ ʨʘʡʦʥʘ ʥʘ ʊʨʷʚʥʘ ï 

ʢʨʫʰʦʚʠʪʝ ʩʦʨʪʦʚʝ ʂʘʨʘʤʘʥʮʠ ʠ ʂʘʟʘʥʜʞʠʢ, ʟʘʩʘʜʝʥʠ ʚ ʤʦʜʝʣʥʦʪʦ ʥʘʩʘʞʜʝʥʠʝ ʚ ɼʨʷʥʦʚʦ.  

ʂʦʣʝʢʮʠʷʪʘ ʚ ʆʉ ï ɼʨʷʥʦʚʦ ʝ ʦʙʦʛʘʪʝʥʘ ʠ ʩ ʤʝʩʪʥʠʪʝ ʷʙʲʣʢʦʚʠ ʩʦʨʪʦʚʝ ɸʡʚʘʥʠʷ, 

ʁʦʚʦʚʢʘ, ʂʘʥʪʘʨʢʘ, ɹʠʣʢʠʥʢʘ, ʉʠʥʘʧʢʘ ʠ ɿʠʤʥʘ ʙʘʥʘʥʦʚʘ.  

ʆʪ ʠʟʜʠʨʝʥʠʪʝ ʯʝʨʝʰʦʚʠ ʩʦʨʪʦʚʝ ʩ ʮʝʥʥʠ ʩʪʦʧʘʥʩʢʠ ʢʘʯʝʩʪʚʘ ʩʘ ɹʠʚʦʣʩʢʦ ʩʲʨʮʝ ʠ 

ʉʪʝʬʘʥʠʷ ʠ ʤʝʩʪʥʠʷʪ ʢʘʡʩʠʝʚ ʩʦʨʪ ɼʨʷʥʦʚʩʢʘ. 

ʇʨʦʜʲʣʞʘʚʘ ʧʦʜʜʲʨʞʘʥʝʪʦ ʠ ʥʘʙʣʶʜʝʥʠʝʪʦ ʥʘ 2-ʛʦʜʠʰʥʦ ʥʘʩʘʞʜʝʥʠʝ, ʚ ʢʦʝʪʦ ʩʘ 

ʚʢʣʶʯʝʥʠ ʧʝʪ ʝʜʨʦʧʣʦʜʥʠ ʤʝʩʪʥʠ ʜʞʘʥʢʦʚʠ ʬʦʨʤʠ, ʩʲʙʨʘʥʠ ʦʪ ɻʘʙʨʦʚʩʢʠʷ ʨʝʛʠʦʥ: ʏʝʨʚʝʥʘ 

ʜʞʘʥʢʘ ʦʪ ʍʠʨʝʚʦ, ʏʝʨʚʝʥʘ ʜʞʘʥʢʘ ʦʪ ʊʫʨʢʠʥʯʘ, ɾʲʣʪʘ ʘʬʲʟʢʘ ʦʪ ʊʨʷʚʥʘ, ʏʝʨʚʝʥʘ ʘʬʲʟʢʘ ʦʪ 

ɻʘʯʢʦʚʘ, ʂʘʣʠʧʝʪʨʦʚʩʢʘ, ʠ ʤʝʩʪʥʠʷʪ ʩʣʠʚʦʚ ʩʦʨʪ ʊʝʪʝʚʝʥʢʘ.   

ʅʘʧʨʘʚʝʥʘ ʝ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʦʙʥʦʚʷʚʘʥʝ ʥʘ ʩʪʘʨʠ ʘʨʦʥʠʝʚʠ ʥʘʩʘʞʜʝʥʠʷ ʩ ʮʝʣ 

ʟʘʧʘʟʚʘʥʝ ʥʘ ʥʷʢʦʠ ʮʝʥʥʠ ʩʝʤʝʥʥʠ ʬʦʨʤʠ ʦʪ ʪʦʟʠ ʦʚʦʱʝʥ ʚʠʜ ʯʨʝʟ ʧʦʜʤʣʘʜʷʚʘʱʘ ʨʝʟʠʪʙʘ ʠ 

ʪʦʨʝʥʝ ʩ ʦʙʦʨʩʢʠ ʠ ʧʪʠʯʠ ʪʦʨ.  

ʉʲʟʜʘʜʝʥʦ ʝ ʥʦʚʦ ʥʘʩʘʞʜʝʥʠʝ ʦʪ ʩʠʙʠʨʩʢʠ ʪʠʧ ʦʙʣʝʧʠʭʘ. ɿʘ ʧʲʨʚʘ ʛʦʜʠʥʘ ʥʝʤʩʢʠʪʝ 

ʬʦʨʤʠ ʦʪ ʪʦʟʠ ʚʠʜ ʧʣʦʜʦʜʘʚʘʪ. ʆʪʣʠʯʘʚʘʪ ʩʝ ʩ ʝʜʨʠ, ʤʥʦʛʦ ʜʦʙʨʝ ʦʮʚʝʪʝʥʠ ʧʣʦʜʦʚʝ. 

ʅʘʧʨʘʚʝʥ ʝ ʭʠʤʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ʧʣʦʜʦʚʝʪʝ.  

ʇʨʦʫʯʝʥʘ ʝ ʧʨʠʛʦʜʥʦʩʪʪʘ ʟʘ ʩʫʰʝʥʝ ʥʘ ʧʣʦʜʦʚʝʪʝ ʥʘ ʷʙʲʣʢʦʚʠʪʝ ʩʦʨʪʦʚʝ ɻʨʘʬʝʥʱʘʡʥ 

ʠ ʈʝʪʠʥʘ. ɼʚʘʪʘ ʩʦʨʪʘ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ ʩʫʰʝʥʝ, ʢʘʪʦ ʩ ʧʦ-ʛʦʣʷʤʦ ʧʨʝʜʠʤʩʪʚʦ ʦʪʥʦʩʥʦ 

ʟʘʧʘʟʚʘʥʝ ʙʠʦʣʦʛʠʯʥʦ ʘʢʪʠʚʥʠʪʝ ʚʝʱʝʩʪʚʘ ʝ ʩʦʨʪ ʈʝʪʠʥʘ.  

ʇʨʦʫʯʝʥʠ ʩʘ ʢʘʯʝʩʪʚʘʪʘ ʥʘ ʧʣʦʜʦʚʝ ʦʪ ʧʝʪ ʩʦʨʪʘ ʢʘʩʠʩ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʷ ʢʘʧʘʮʠʪʝʪ ʠ ʧʨʠʛʦʜʥʦʩʪʪʘ ʠʤ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʟʜʨʘʚʦʩʣʦʚʥʠ ʭʨʘʥʠ. ʉ ʥʘʡ-

ʚʠʩʦʢʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʦʙʱʠ ʧʦʣʠʬʝʥʦʣʠ ʩʘ ʧʣʦʜʦʚʝʪʝ ʥʘ ʊʠʪʘʥʠʷ ʠ ʆʤʝʪʘ, ʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʝ ʥʘʡ-ʚʠʩʦʢʘ ʧʨʠ ʩʦʨʪʦʚʝʪʝ ɹʝʥ ʃʦʤʦʥʜ ʠ ɹʠʨʶʣʝʚʩʢʘʷ. 

ʂʘʩʠʩʦʚʠʪʝ ʩʦʨʪʦʚʝ ʊʠʪʘʥʠʘ ʠ ɹʶʨʦʣʝʚʩʢʘʷ ʩʘ ʥʘʡ-ʧʦʜʭʦʜʷʱʠ ʟʘ ʧʨʝʨʘʙʦʪʢʘ ʚ ʟʜʨʘʚʦʩʣʦʚʥʠ 

ʥʘʧʠʪʢʠ. 

ʉ ʦʪʙʨʘʥʠʪʝ ʮʝʥʥʠ ʤʝʩʪʥʠ ʩʦʨʪʦʚʝ ʠ ʬʦʨʤʠ ʦʪ ʧʨʦʫʯʚʘʥʠʪʝ ʚʠʜʦʚʝ ʩʘ ʩʲʟʜʘʜʝʥʠ ʜʚʝ 

ʢʦʣʝʢʮʠʦʥʥʠ ʦʚʦʱʥʠ ʥʘʩʘʞʜʝʥʠʷ ʚ ʊʨʦʷʥ ʠ ɼʨʷʥʦʚʦ. 

 

ʀɿʋʏɸɺɸʅɽ ʅɸ ɻɽʅɽʊʀʏʅʀʊɽ ʈɽʉʋʈʉʀ ʇʈʀ ʆɺʆʑʅʀ ɺʀɼʆɺɽ, 

ʇʆɼʍʆɼʗʑʀ ɿɸ ʇʃɸʅʀʅɸʊɸ ʀ ʉɽʃɽʂʎʀʗ ʅɸ ʅʆɺʀ ʉʆʈʊʆɺɽ ɿɸ ʆɹʆɻɸʊʗɺɸʅɽ 

ʅɸ ʉʆʈʊʀʄɽʅʊɸ 

ʇʨʦʫʯʝʥʦ ʝ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʦʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʤʝʩʪʥʠ ʬʦʨʤʠ ʦʪ Prunus domestica, 

Prunus cerasifera ʠ Prunus spinosa ʚ ʨʝʛʠʦʥʠʪʝ ʥʘ ɼʨʷʥʦʚʦ, ʊʨʷʚʥʘ, ʊʨʦʷʥ, ɸʧʨʠʣʮʠ ʠ 

ʉʤʦʣʷʥ. ʋʩʪʘʥʦʚʝʥ ʝ ʟʥʘʯʠʪʝʣʝʥ ʥʘʙʦʨ ʦʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʠ ʛʦʣʷʤʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ ʬʦʨʤʠ ʠ 

ʤʝʩʪʥʠ ʩʦʨʪʦʚʝ ʩʣʠʚʠ, ʜʞʘʥʢʠ, ʪʨʲʥʢʠ ʠ ʯʝʨʝʰʠ. ʆʪʢʨʠʪʠ ʠ ʤʘʨʢʠʨʘʥʠ ʩʘ ʮʝʥʥʠ ʬʦʨʤʠ ʦʪ 

ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʚʠʜʦʚʝ. ʀʟʩʣʝʜʚʘʥʠ ʩʘ ʦʩʥʦʚʥʠʪʝ ʙʠʦʣʦʛʠʯʥʠ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʜʲʨʚʝʪʘʪʘ ʠ 

ʤʦʨʬʦʣʦʛʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʢʘʯʝʩʪʚʘ ʥʘ ʧʣʦʜʦʚʝʪʝ ʠʤ. 

ʄʘʨʢʠʨʘʥʠ ʠ ʧʨʦʫʯʝʥʠ ʩʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʪ ʩʦʨʪʦʪʠʧʘ ʥʘ ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʩʠʥʷ ʩʣʠʚʘ. 

ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʙʠʦʣʦʛʠʯʥʠʪʝ ʠʤ ʦʩʦʙʝʥʦʩʪʠ ʠ ʦʪʥʦʰʝʥʠʝʪʦ ʢʲʤ ʦʩʥʦʚʥʠʪʝ ʠʢʦʥʦʤʠʯʝʩʢʠ 

ʙʦʣʝʩʪʠ. 

ɺ ʢʦʣʝʢʮʠʦʥʥʘ ʩʣʠʚʦʚʘ ʛʨʘʜʠʥʘ ʧʨʠ ʫʩʣʦʚʠʷʪʘ ʥʘ ɼʨʷʥʦʚʦ ʩʝ ʧʦʜʜʲʨʞʘʪ ʠ ʠʟʧʠʪʚʘʪ 



14 ʬʦʨʤʠ, ʦʪʙʨʘʥʠ ʦʪ ʤʝʩʪʥʠʪʝ ʨʘʩʪʠʪʝʣʥʠ ʨʝʩʫʨʩʠ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʬʦʨʤʠ ʩ ʧʦʚʠʰʝʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʙʦʣʝʩʪʠ, ʧʦʜʭʦʜʷʱʠ ʟʘ ʙʠʦʣʦʛʠʯʥʦ ʧʣʦʜʦʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʉ ʥʘʡ-ʤʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʬʦʨʤʠ ʝ ʜʞʘʥʢʘʪʘ. ʅʝʡʥʠʪʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ, ʢʘʢʪʦ ʠ ʪʘʢʠʚʘ ʦʪ ʨʦʜ Prunus spinosa ʩʝ ʦʢʘʟʚʘʪ ʩ ʥʘʡ-ʛʦʣʷʤʘ ʧʣʘʩʪʠʯʥʦʩʪ ʠ 

ʧʨʠʩʧʦʩʦʙʠʤʦʩʪ ʢʲʤ ʧʦʯʚʝʥʦ-ʢʣʠʤʘʪʠʯʥʠʪʝ ʫʩʣʦʚʠʷ. ʇʦʚʝʯʝʪʦ ʦʪ ʫʩʪʘʥʦʚʝʥʠʪʝ ʬʦʨʤʠ ʩʘ 

ʝʜʠʥʠʯʥʠ ʜʲʨʚʝʪʘ, ʩʚʦʙʦʜʥʦʨʘʩʪʷʱʠ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʠ ʩʝ ʩ ʛʦʣʷʤʘ ʩʠʣʘ ʥʘ ʨʘʩʪʝʞ ʠ ʜʦʙʨʘ 

ʞʠʟʥʝʥʦʩʪ.  

ʆʪʙʨʘʥʠ ʩʘ ʟʘ ʨʘʟʤʥʦʞʝʥʠʝ ʠ ʟʘʩʘʞʜʘʥʝ ʚ ʢʦʣʝʢʮʠʦʥʥʘʪʘ ʛʨʘʜʠʥʘ 12 ʤʝʩʪʥʠ ʩʦʨʪʘ 

ʷʙʲʣʢʠ ʩʣʝʜ ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ ʫʩʪʘʥʦʚʝʥʠʪʝ ʠ ʧʨʦʫʯʚʘʥʠ 140 ʬʦʨʤʠ. ʆʪʣʠʯʘʚʘʪ ʩʝ ʩ 

ʨʦʜʦʚʠʪʦʩʪ, ʢʘʯʝʩʪʚʘ ʥʘ ʧʣʦʜʦʚʝʪʝ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʙʦʣʝʩʪʠ. 

ʆʪʛʣʝʞʜʘʪ ʩʝ ʠ ʩʝ ʧʨʦʫʯʚʘʪ ʧʣʦʜʦʚʦ-ʣʝʢʘʨʩʪʚʝʥʠʪʝ ʢʫʣʪʫʨʠ ʘʨʦʥʠʷ, ʦʙʣʝʧʠʭʘ, 

ʭʝʥʦʤʝʣʝʩ. ʆʪ ʧʨʦʫʯʚʘʥʠʪʝ 410 ʛʝʥʦʪʠʧʘ ʭʝʥʦʤʝʣʝʩ ʩʘ ʦʪʙʨʘʥʠ 8 ʧʝʨʩʧʝʢʪʠʚʥʠ ʬʦʨʤʠ.  

ʇʦʜʜʲʨʞʘʪ ʩʝ ʠ ʩʝ ʠʟʧʠʪʚʘʪ 37 ʠʥʪʨʦʜʫʮʠʨʘʥʠ ʩʣʠʚʦʚʠ, 19 ʜʞʘʥʢʦʚʠ ʠ 10 ʷʙʲʣʢʦʚʠ 

ʩʦʨʪʘ. ʇʨʦʫʯʝʥʘ ʝ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʠʤ ʠ ʩʠʣʘʪʘ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʠʪʝ 

ʙʦʣʝʩʪʠ.  

ʇʦ ʧʨʦʝʢʪʘ ʩʝ ʧʦʜʜʲʨʞʘʪ ʠ ʩʝ ʠʟʧʠʪʚʘʪ 520 ʭʠʙʨʠʜʥʠ ʩʣʠʚʦʚʠ ʨʘʩʪʝʥʠʷ. ʇʨʦʫʯʝʥʠ ʩʘ 

ʙʠʦʣʦʛʠʯʥʠ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʜʲʨʚʝʪʘʪʘ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʬʦʨʤʠ, ʪʦʣʝʨʘʥʪʥʠ ʥʘ ʦʩʥʦʚʥʠʪʝ 

ʙʦʣʝʩʪʠ. ʆʪʙʨʘʥ ʝ ʢʘʥʜʠʜʘʪ ʩʦʨʪ 224 ʠ ʩʝ ʠʟʧʠʪʚʘ ʦʪ ʀɸʉɸʉ. 

ʆʪʛʣʝʞʜʘ ʩʝ ʠ ʩʝ ʠʟʧʠʪʚʘ ʛʦʣʷʤ ʥʘʙʦʨ ʦʪ ʩʦʨʪʦʚʝʪʝ ʥʘ ʜʨʝʙʥʦʧʣʦʜʥʠ ʦʚʦʱʥʠ ʚʠʜʦʚʝ ï 

ʤʘʣʠʥʠ, ʢʘʩʠʩ, ʢʲʧʠʥʠ, ʙʦʨʦʚʠʥʢʠ ʠ ʘʨʦʥʠʷ. ʆʪʙʨʘʥʠ ʩʘ ʩʦʨʪʦʚʝ ʩ ʜʦʙʨʠ ʩʪʦʧʘʥʩʢʠ 

ʧʦʢʘʟʘʪʝʣʠ. ʇʣʦʜʦʚʝ ʦʪ ʤʘʣʠʥʠ, ʢʘʩʠʩ, ʢʲʧʠʥʠ, ʙʦʨʦʚʠʥʢʠ ʠ ʘʨʦʥʠʷ ʩʘ ʧʨʝʨʘʙʦʪʝʥʠ ʚ 

ʧʨʦʠʟʚʦʜʠ, ʥʘ ʢʦʠʪʦ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʨʠʛʦʜʥʦʩʪʪʘ ʟʘ ʧʨʝʨʘʙʦʪʢʘ.  

ʆʪʙʨʘʥʠ ʩʘ ʜʚʘ ʤʘʣʠʥʦʚʠ ʢʘʥʜʠʜʘʪ ʩʦʨʪ ʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥ ʧʨʝʜ ʀɸʉɸʉ ʟʘ ʠʟʧʠʪʚʘʥʝ. 

 

ʀʅʉʊʀʊʋʊ ʇʆ ʃʆɿɸʈʉʊɺʆ ʀ ɺʀʅɸʈʉʊɺʆ ï ʇʃɽɺɽʅ 

ʋʉʒɺʒʈʐɽʅʉʊɺɸʅɽ ʅɸ ʉʆʈʊʆɺʀʗ ʉʒʉʊɸɺ ʇʈʀ ɼɽʉɽʈʊʅʆʊʆ ʀ ɺʀʅɽʅʆ 

ɻʈʆɿɼʆʇʈʆʀɿɺʆɼʉʊɺʆ 

ʇʨʦʚʝʜʝʥʠ ʩʘ ʧʨʦʫʯʚʘʥʠʷ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʩʪʝʧʝʥʪʘ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ 

ʥʦʚʦʩʝʣʝʢʮʠʦʥʠʨʘʥʠ ʜʝʩʝʨʪʥʠ ʤʝʞʜʫʚʠʜʦʚʠ ʩʦʨʪʦʚʝ ʠ ʝʣʠʪʥʠ ʭʠʙʨʠʜʥʠ ʬʦʨʤʠ ʢʲʤ ʥʠʩʢʠ 

ʟʠʤʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠ ʣʘʙʦʨʘʪʦʨʥʠ ʫʩʣʦʚʠʷ. ʋʩʪʘʥʦʚʝʥʘ ʝ ʨʝʘʢʮʠʷʪʘ ʥʘ ʥʷʢʦʠ ʩʦʨʪʦʚʝ ʠ 

ʥʦʚʦʩʝʣʝʢʮʠʦʥʠʨʘʥʠ ʝʣʠʪʥʠ ʭʠʙʨʠʜʥʠ ʬʦʨʤʠ ʢʲʤ ʛʲʙʘʪʘ Plasmopara viticola, ʧʨʠʯʠʥʠʪʝʣ ʥʘ 

ʙʦʣʝʩʪʪʘ ʤʘʥʘ ʧʦ ʣʦʟʘʪʘ. ɺʩʠʯʢʠ ʥʦʚʦʩʝʣʝʢʮʠʦʥʠʨʘʥʠ ʝʣʠʪʥʠ ʤʝʞʜʫʚʠʜʦʚʠ ʭʠʙʨʠʜʠ ʩʘ ʩ 

ʥʠʩʲʢ ʠʥʜʝʢʩ ʥʘ ʧʦʨʘʞʝʥʠʝ ʠ ʧʦʚʠʰʝʥʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʦʙʠʢʥʦʚʝʥʘ ʤʘʥʘ ʧʨʠ ʧʦʣʩʢʠ 

ʫʩʣʦʚʠʷ. ʉʣʝʜ ʥʘʩʪʲʧʚʘʥʝ ʥʘ ʢʦʥʩʫʤʘʪʠʚʥʘʪʘ ʟʨʷʣʦʩʪ ʧʨʠ ʜʝʩʝʨʪʥʠʪʝ ʠ ʪʝʭʥʦʣʦʛʠʯʥʘ ʟʨʷʣʦʩʪ 

ʧʨʠ ʚʠʥʝʥʠʪʝ ʝʣʠʪʥʠ ʭʠʙʨʠʜʥʠ ʬʦʨʤʠ ʠ ʩʝʤʝʥʘʯʝʪʘ ʩʘ ʦʪʙʨʘʥʠ 2 ʚʲʪʨʝʚʠʜʦʚʠ ʠ 3 

ʤʝʞʜʫʚʠʜʦʚʠ ʜʝʩʝʨʪʥʠ ʭʠʙʨʠʜʥʠ ʬʦʨʤʠ ʩ ʧʨʝʚʲʟʭʦʜʝʥ ʚʲʥʰʝʥ ʚʠʜ ʠ ʦʪʣʠʯʥʠ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠ ʢʘʯʝʩʪʚʘ.  

ʀʟʚʲʨʰʝʥʦ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʠʟʧʠʪʚʘʥʝ ʥʘ 30 ʢʣʦʥʘ ʦʪ ʙʝʣʠ ʠ ʯʝʨʚʝʥʠ ʚʠʥʝʥʠ ʩʦʨʪʦʚʝ 

ʣʦʟʠ. ʇʨʝʟ ʬʘʟʘʪʘ Ăʫʟʨʷʚʘʥʝ ʥʘ ʛʨʦʟʜʝʪʦò ʧʨʠ ʢʣʦʥʦʚʝʪʝ ʠ ʢʦʥʪʨʦʣʠʪʝ ʝ ʧʨʦʩʣʝʜʝʥʘ 

ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʟʘʭʘʨʠ. ʆʪ ʚʩʝʢʠ ʢʣʦʥ ʠ ʧʦʧʫʣʘʮʠʷʪʘ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʩʦʨʪ ʩʘ 

ʧʨʝʨʘʙʦʪʚʘʥʠ ʧʦ 30 kg ʛʨʦʟʜʝ ʧʦ ʢʣʘʩʠʯʝʩʢʘʪʘ ʪʝʭʥʦʣʦʛʠʷ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʙʝʣʠ ʠ ʯʝʨʚʝʥʠ 

ʚʠʥʘ ʧʦ ʤʝʪʦʜʘ ʥʘ ʤʠʢʨʦʚʠʥʠʬʠʢʘʮʠʷ. ʅʘ ʧʦʣʫʯʝʥʠʪʝ ʚʠʥʘ ʝ ʥʘʧʨʘʚʝʥ ʬʠʟʠʢʦʭʠʤʠʯʝʥ 

ʘʥʘʣʠʟ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʘ ʦʮʝʥʢʘ. ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʦʙʦʙʱʝʥʠʪʝ ʜʘʥʥʠ ʦʪ ʘʛʨʦʙʠʦʣʦʛʠʯʥʠʪʝ ʠ 

ʪʝʭʥʦʣʦʛʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʝʟ ʧʝʨʠʦʜʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʣʲʯʝʥʠ ʠ ʧʨʝʜʩʪʘʚʝʥʠ ʟʘ 

ʨʝʮʝʥʟʠʨʘʥʝ ʠ ʫʪʚʲʨʞʜʘʚʘʥʝ ʦʪ ʀɸʉɸʉ ʩʣʝʜʥʠʪʝ ʢʣʦʥʦʚʝ: ɼʠʤʷʪ 6/46, ʄʠʩʢʝʪ ʚʨʘʯʘʥʩʢʠ 

9/5, ʄʠʩʢʝʪ ʚʨʘʯʘʥʩʢʠ 34/24, ɸʣʠʛʦʪʝ 4/10, ʄʠʩʢʝʪ ʆʪʦʥʝʣ 7/46 ʠ ʈʠʟʣʠʥʛ ʠʪʘʣʠʘʥʩʢʠ 3/47. 

ʇʨʦʫʯʝʥʠ ʩʘ ʘʜʘʧʪʠʚʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ 6 ʜʝʩʝʨʪʥʠ ʠ 4 ʚʠʥʝʥʠ ʩʦʨʪʘ, ʢʘʢʪʦ ʠ 12 

ʢʣʦʥʘ ʥʘ ʩʦʨʪʦʚʝʪʝ ʐʘʨʜʦʥʝ, ʄʝʨʣʦ, ɸʣʠʛʦʪʝ, ʄʝʨʣʦ ʠ ʂʘʙʝʨʥʝ ʩʦʚʠʥʴʦʥ, ʠʥʪʨʦʜʫʮʠʨʘʥʠ ʦʪ 

8 ʩʪʨʘʥʠ. ʅʘ ʚʩʠʯʢʠ ʩʦʨʪʦʚʝ ʠ ʢʣʦʥʦʚʝ ʩʘ ʠʟʚʲʨʰʝʥʠ ʬʝʥʦʣʦʛʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ ʠ ʩʘ ʦʪʯʝʪʝʥʠ 

ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʜʝʡʩʪʚʠʪʝʣʥʘ ʨʦʜʦʚʠʪʦʩʪ ʠ ʜʦʙʠʚ.  

ʇʨʦʫʯʝʥʠ ʩʘ ʘʛʨʦʙʠʦʣʦʛʠʯʥʠʪʝ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʢʘʯʝʩʪʚʘ ʥʘ 9 ʜʝʩʝʨʪʥʠ ʩʦʨʪʘ ʣʦʟʠ. 

ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʩʨʦʢʦʚʝʪʝ ʥʘ ʧʨʦʪʠʯʘʥʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʬʝʥʦʬʘʟʠ ʦʪ ʛʦʜʠʰʥʠʷ ʮʠʢʲʣ. ɺʩʠʯʢʠ 



ʧʨʦʫʯʝʥʠ ʜʝʩʝʨʪʥʠ ʩʦʨʪʦʚʝ ʣʦʟʠ ʩʘ ʯʫʚʩʪʚʠʪʝʣʥʠ ʥʘ ʤʘʥʘ (Plasmopara viticola), ʥʦ ʚ ʨʘʟʣʠʯʥʘ 

ʩʪʝʧʝʥ.  

ʇʨʦʫʯʝʥʠ ʩʘ ʚʝʛʝʪʘʪʠʚʥʠʪʝ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʠ ʧʨʦʷʚʠ ʥʘ ʣʦʟʘʪʘ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ 

ʧʨʦʤʝʥʷʱʠʪʝ ʩʝ ʢʣʠʤʘʪʠʯʥʠ ʫʩʣʦʚʠʷ ʚ ʨʘʡʦʥʘ ʥʘ ʛʨ. ʉʝʧʪʝʤʚʨʠ ʩ ʚʠʥʝʥʠʪʝ ʩʦʨʪʦʚʝ ʇʘʤʠʜ ʠ 

ʄʘʚʨʫʜ. ʉʲʙʨʘʥʠ ʠ ʘʥʘʣʠʟʠʨʘʥʠ ʩʘ ʜʘʥʥʠ ʟʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʣʠʤʘʪʘ. ʀʟʚʲʨʰʝʥʠ ʩʘ 

ʬʝʥʦʣʦʛʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ. ʆʪʯʝʪʝʥʠ ʩʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʜʝʡʩʪʚʠʪʝʣʥʘ ʨʦʜʦʚʠʪʦʩʪ ʠ ʜʦʙʠʚ. 

ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʜʚʘʪʘ ʩʦʨʪʘ ʬʦʨʤʠʨʘʪ ʧʨʦʜʫʢʮʠʷ ʦʪ ʛʨʦʟʜʝ ʩ ʤʥʦʛʦ ʜʦʙʨʦ ʢʘʯʝʩʪʚʦ. 

 

ʀʅʉʊʀʊʋʊ ʇʆ ɼɽʂʆʈɸʊʀɺʅʀʊɽ ʈɸʉʊɽʅʀʗ ï ʉʆʌʀʗ 

ʆʇɸɿɺɸʅɽ ʅɸ ɹʀʆʈɸɿʅʆʆɹʈɸɿʀɽʊʆ, ʇʆɼʆɹʈʗɺɸʅɽ ʅɸ ʉʆʈʊʆɺɸʊɸ 

ʉʊʈʋʂʊʋʈɸ, ʆʇʊʀʄʀɿʀʈɸʅɽ ʅɸ ʊɽʍʅʆʃʆɻʀʀʊɽ ɿɸ ʆʊɻʃɽɾɼɸʅɽ ʀ 

ʀɿʇʀʊɺɸʅɽ ʅɸ ʈɽɸʂʎʀʗʊɸ ʂʒʄ ʉʊʈɽʉʆɺʀ ʌɸʂʊʆʈʀ ʇʈʀ ɼɽʂʆʈɸʊʀɺʅʀʊɽ 

ʈɸʉʊɽʅʀʗ 

ʋʩʲʚʲʨʰʝʥʩʪʚʘʥʠ ʩʘ ʥʷʢʦʠ ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʦʪʛʣʝʞʜʘʥʝ ʥʘ 

ʛʠʧʩʦʬʠʣʘ ʧʨʠ ʧʦʣʩʢʠ ʠ ʦʨʘʥʞʝʨʠʡʥʠ ʫʩʣʦʚʠʷ. ʇʨʦʫʯʝʥʦ ʝ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʥʦʚʠ ʟʘ ʩʪʨʘʥʘʪʘ 

ʩʦʨʪʦʚʝ ʭʨʠʟʘʥʪʝʤʘ. ʀʟʧʠʪʘʥ ʝ ʝʬʝʢʪʲʪ ʥʘ ʣʠʩʪʥʦʪʦ ʠ ʢʦʨʝʥʦʚʦʪʦ ʪʨʝʪʠʨʘʥʝ ʩ ʝʢʦʣʦʛʠʯʥʦ 

ʯʠʩʪʠʷ ʦʨʛʘʥʠʯʝʥ ʧʨʝʧʘʨʘʪ ʇʣʘʥʪʘʛʨʘ ʧʨʠ ʤʠʥʠ ʢʘʨʘʤʬʠʣ ʠ ʥʘ ʪʝʯʥʠʷ ʢʦʤʧʣʝʢʩʝʥ ʪʦʨ 

Floraline ï ʧʨʠ ʤʫʰʢʘʪʦ. ɺ in vitro ʩʪʨʝʩʩʠʩʪʝʤʠ ʝ ʧʨʦʫʯʝʥʘ ʬʠʟʠʦʣʦʛʠʯʥʘʪʘ ʨʝʘʢʮʠʷ ʢʲʤ 

ʩʠʤʫʣʠʨʘʥ ʩ ʧʦʣʠʝʪʠʣʝʥʛʣʠʢʦʣ ʦʩʤʦʪʠʯʝʥ ʩʪʨʝʩ ʧʨʠ ʙʲʣʛʘʨʩʢʠ ʩʦʨʪʦʚʝ ʤʠʥʠ ʢʘʨʘʤʬʠʣ ʠ 

ʪʘʛʝʪʝʩ.  

ʇʨʦʫʯʝʥ ʝ ʚʠʜʦʚʠʷʪ ʩʲʩʪʘʚ ʠ ʝ ʠʟʚʲʨʰʝʥʦ ʢʘʨʪʠʨʘʥʝ ʥʘ ʧʣʝʚʝʣʠʪʝ ʠ ʧʣʝʚʝʣʥʠʪʝ 

ʘʩʦʮʠʘʮʠʠ ʚ ʧʣʦʱʠʪʝ ʟʘ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʤʠʥʠ ʢʘʨʘʤʬʠʣ, ʣʠʣʠʫʤ, ʛʣʘʜʠʦʣ ʠ ʭʨʠʟʘʥʪʝʤʘ. 

ʈʘʟʨʘʙʦʪʝʥʠ ʩʘ ʭʨʘʥʠʪʝʣʥʠ ʩʨʝʜʠ ʠ ʩʘ ʦʧʪʠʤʠʟʠʨʘʥʠ ʧʨʦʪʦʢʦʣʠ ʟʘ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘʥʝ ʥʘ ʩʘʢʩʠʡʥʠʪʝ ʚʠʜʦʚʝ ʤʘʥʜʝʚʠʣʘ, ʧʘʭʠʩʪʘʭʠʩ, ʟʦʥʘʣʥʦ ʠ ʘʥʛʣʠʡʩʢʦ 

ʤʫʰʢʘʪʦ, ʬʫʢʩʠʷ, ʭʦʭʝʨʘ ʠ Crossandra fortuna, ʢʘʢʪʦ ʠ ʥʘ ʯʝʨʚʝʥʦʣʠʩʪʥʘ ʜʞʘʥʢʘ ʠ 4 ʜʠʚʠ 

ʚʠʜʘ Goniolimon.  

ʇʦʣʫʯʝʥʠ ʩʘ ʩʚʝʜʝʥʠʷ ʟʘ ʨʦʣʷʪʘ ʥʘ ʨʘʩʪʠʪʝʣʥʠʷ ʭʦʨʤʦʥ ʝʪʠʣʝʥ ʚ ʩʪʨʝʩ-

ʩʠʛʥʘʣʠʟʘʮʠʷʪʘ ʧʨʠ ʥʘʨʘʥʷʚʘʥʝʪʦ ʥʘ ʦʪʨʷʟʘʥ ʮʚʷʪ ʦʪ ʢʘʨʘʤʬʠʣ. ɺ ʤʦʜʝʣʥʠ ʩʠʩʪʝʤʠ ʦʪ 

ʢʣʝʪʲʯʥʠ ʢʫʣʪʫʨʠ ʦʪ ʪʶʪʶʥ ʩʘ ʠʟʩʣʝʜʚʘʥʠ ʧʨʦʮʝʩʠ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʘ ʢʣʝʪʲʯʥʘ ʩʤʲʨʪ (ʇʂʉ). 

ɺ ʤʦʜʝʣʥʘ ʩʠʩʪʝʤʘ ʦʪ ʪʦʯʢʦʚʦ ʠʥʦʢʫʣʠʨʘʥʠ ʩ ʙʘʢʪʝʨʠʷʪʘ Erwinia amylovora ʠʥʪʘʢʪʥʠ ʣʠʩʪʘ 

ʦʪ ʷʙʲʣʢʘ ʩʘ ʧʨʦʫʯʝʥʠ ʧʦʪʝʥʮʠʘʣʥʠ ʙʠʦʭʠʤʠʯʥʠ ʤʘʨʢʝʨʠ ʟʘ ʧʨʦʷʚʘʪʘ ʥʘ ʢʣʝʪʲʯʥʘ ʩʤʲʨʪ ʧʨʠ 

ʫʩʪʦʡʯʠʚʠ ʠ ʯʫʚʩʪʚʠʪʝʣʥʠ ʩʦʨʪʦʚʝ. 

ʉʲʟʜʘʜʝʥʠ ʩʘ ʰʝʩʪ ʢʘʥʜʠʜʘʪ ʩʦʨʪʘ ʮʚʝʪʷ, ʢʦʠʪʦ ʧʨʝʟ 2015 ʛ. ʱʝ ʙʲʜʘʪ ʧʨʝʜʣʦʞʝʥʠ ʟʘ 

ʜʲʨʞʘʚʥʦ ʩʦʨʪʦʠʟʧʠʪʚʘʥʝ ʟʘ ʈʍʉ: 1 ʩʦʨʪ ʤʠʥʠ ʢʘʨʘʤʬʠʣ ï Ăʉʦʬʠʷò; 3 ʩʦʨʪʘ ʣʠʣʠʫʤ ï 

Ăʉʝʨʛʦò, Ăʂʘʪʷò ʠ Ăɺʘʥʷò; 1 ʩʦʨʛ ʛʣʘʜʠʦʣ ï Ăʊʠʭʦò ʠ 1 ʩʦʨʪ ʭʨʠʟʘʥʪʝʤʘ ï Ăʃʠʜʠʷò.  

ʇʦʜʜʲʨʞʘ ʩʝ ʠ ʩʲʭʨʘʥʷʚʘ ʙʦʛʘʪ ʛʝʥʦʬʦʥʜ ʦʪ ʜʝʢʦʨʘʪʠʚʥʠ ʨʘʩʪʝʥʠʷ: in vivo: 1177 

ʦʙʨʘʟʮʠ, ʚʢʣ. 427 ʚʠʜʘ, 518 ʩʦʨʪʘ ʠ 297 ʭʠʙʨʠʜʥʠ ʬʦʨʤʠ ʠ 1 ʩʝʣʝʢʮʠʦʥʥʘ ʣʠʥʠʷ; in vitro: 188 

ʦʙʨʘʟʮʠ ʦʪ 28 ʚʠʜʘ ʠ 161 ʩʦʨʪʘ ʦʪ ʩʘʢʩʠʡʥʠ ʣʠʩʪʥʦʜʝʢʦʨʘʪʠʚʥʠ ʠ ʮʲʬʪʷʱʠ ʢʫʣʪʫʨʠ, 

ʭʨʠʟʘʥʪʝʤʠ, ʢʘʨʘʤʬʠʣ, ʣʠʣʠʫʤ ʠ ʜʨ., ʠ 14 ʜʠʚʠ ʠ ʟʘʱʠʪʝʥʠ ʮʚʝʪʥʠ ʚʠʜʦʚʝ, ʚʢʣʶʯʝʥʠ 

ʏʝʨʚʝʥʘʪʘ ʢʥʠʛʘ ʥʘ ʈɹ. 

 

ʀʅʉʊʀʊʋʊ ʇʆ ʊʖʊʖʅɸ ʀ ʊʖʊʖʅɽɺʀʊɽ ʀɿɼɽʃʀʗ ï ʇʃʆɺɼʀɺ 

ʉʒɿɼɸɺɸʅɽ ʅɸ ʅʆɺɸ ɻɽʅʇʃɸɿʄɸ, ʉʒʍʈɸʅɽʅʀɽ ʀ ʇʆɼɼʒʈɾɸʅɽ ʅɸ 

ɻɽʅʆʌʆʅɼɸ ʆʊ ʆʈʀɽʅʊɸʃʉʂʀ ʀ ɽɼʈʆʃʀʉʊʅʀ ʉʆʈʊʆɺɽ ʊʖʊʖʅ ɿɸ 

ʇʆʃʋʏɸɺɸʅɽ ʅɸ ʉʋʈʆɺʀʅɸ ʉ ɺʀʉʆʂɸ ʇʆʊʈɽɹʀʊɽʃʉʂɸ ʉʊʆʁʅʆʉʊ ʀ 

ʋʉʊʆʁʏʀɺʆ ʇʈʆʀɿɺʆɼʉʊɺʆ 

ʉʝʣʝʢʮʠʦʥʥʠʪʝ ʦʧʠʪʠ ʩʘ ʧʨʦʚʝʜʝʥʠ ʧʨʠ ʩʪʨʠʢʪʥʦ ʩʧʘʟʚʘʥʝ ʥʘ ʟʚʝʥʘʪʘ ʥʘ 

ʩʝʣʝʢʮʠʦʥʥʠʷ ʧʨʦʮʝʩ: 

ʂʦʣʝʢʮʠʦʥʝʥ ʧʠʪʦʤʥʠʢ ï ʟʘʣʦʞʝʥʠ ʩʘ 200 ʩʦʨʪʘ ʦʨʠʝʥʪʘʣʩʢʠ ʪʶʪʶʥ ʠ 40 ʩʦʨʪʘ 

ʝʜʨʦʣʠʩʪʥʠ ʪʶʪʶʥʠ; 

ʍʠʙʨʠʜʝʥ ʧʠʪʦʤʥʠʢ ï ʚʢʣʶʯʝʥʠ ʩʘ 220 ʦʨʠʝʥʪʘʣʩʢʠ ʠ 150 ʝʜʨʦʣʠʩʪʥʠ ʦʙʨʘʟʮʠ ʚ F1 ï 

F4;  



ʉʝʣʝʢʮʠʦʥʝʥ ʧʠʪʦʤʥʠʢ ï ʠʟʧʠʪʘʥʠ ʩʘ 195 ʣʠʥʠʠ ʩʲʩ ʩʲʦʪʚʝʪʥʠʪʝ ʟʘ ʝʢʦʪʠʧʘ 

ʢʦʥʪʨʦʣʥʠ ʩʦʨʪʦʚʝ ʠ 50 ʣʠʥʠʠ ɹʲʨʣʝʡ ʠ ɺʠʨʞʠʥʠʷ;  

ʂʦʥʪʨʦʣʥʠ ʧʠʪʦʤʥʠʮʠ ï ʟʘʣʦʞʝʥʠ ʩʘ 6 ʢʦʥʪʨʦʣʥʠ ʧʠʪʦʤʥʠʮʠ ʩ 52 ʚʘʨʠʘʥʪʘ 

ʦʨʠʝʥʪʘʣʩʢʠ ʠ 3 ʩ 34 ʚʘʨʠʘʥʪʘ ʝʜʨʦʣʠʩʪʥʠ ʪʶʪʶʥʠ;  

ʂʦʥʢʫʨʩʥʠ ʩʦʨʪʦʚʠ ʦʧʠʪʠ ï ʧʨʦʚʝʜʝʥʠ ʩʘ 6 ʩʦʨʪʦʚʠ ʦʧʠʪʘ ʩ 48 ʚʘʨʠʘʥʪʠ ʦʨʠʝʥʪʘʣʩʢʠ 

ʠ 4 ʩ 29 ʚʘʨʠʘʥʪʠ ʝʜʨʦʣʠʩʪʥʠ ʪʶʪʶʥʠ;  

ʅʘʧʨʘʚʝʥʠ ʩʘ 60 ʥʦʚʠ ʭʠʙʨʠʜʥʠ ʢʦʤʙʠʥʘʮʠʠ ʦʨʠʝʥʪʘʣʩʢʠ ʠ 39 ʭʠʙʨʠʜʥʠ ʢʦʤʙʠʥʘʮʠʠ 

ʝʜʨʦʣʠʩʪʥʠ ʪʶʪʶʥʠ; 

ʀʟʚʲʨʰʝʥʠ ʩʘ 28 10 (ʧʨʠ ʦʨʠʝʥʪʘʣʩʢʠ ʪʶʪʶʥ) ʠ 14 00 (ʝʜʨʦʣʠʩʪʥʠ ʪʶʪʶʥʠ) 

ʙʠʦʤʝʪʨʠʯʥʠ ʠʟʤʝʨʚʘʥʠʷ; 

ʇʨʝʟ 2014 ʛ. ʦʪ ʀɸʉɸʉ ʩʘ ʧʨʠʟʥʘʪʠ ʠ ʚʢʣʶʯʝʥʠ ʚ ʩʦʨʪʦʚʘʪʘ ʣʠʩʪʘ ʥʘ ʩʪʨʘʥʘʪʘ 3 ʥʦʚʠ 

ʩʦʨʪʘ ʦʨʠʝʥʪʘʣʩʢʠ ʪʶʪʶʥ ï ɹʘʩʤʘ 79, ɼʫʧʥʠʮʘ 160 ʠ ɼʫʧʥʠʮʘ 733. 

ʅʘʧʨʘʚʝʥʘ ʝ ʩʦʨʪʦʧʦʜʜʲʨʞʘʱʘ ʩʝʣʝʢʮʠʷ ï ʝʪʘʧ ʆʀʈ ʥʘ ʩʦʨʪ ʍʘʥ ʊʝʨʚʝʣ 39, ʍʘʥʩʢʠ 

277 ʠ ɹʲʨʣʝʡ 100. ɽʪʘʧ ʉʀʇ ï Cker 347, Coker 254 ʠ ʃʠʥʠʷ 825. ʀʟʦʣʠʨʘʥʠ ʩʘ ʝʣʠʪʥʠ 

ʨʘʩʪʝʥʠʷ.  

ʇʨʦʠʟʚʝʜʝʥʠ ʩʘ ʩʝʤʝʥʘ: 

1. ʆʨʠʝʥʪʘʣʩʢʠ  

ï ʇʨʝʜʙʘʟʦʚʠ ʩʝʤʝʥʘ: ʩʦʨʪ ʂʨʫʤʦʚʛʨʘʜ 58 ï ʩʝʨʪʠʬʠʮʠʨʘʥʠ 50 kg, ʧʨʝʠʟʧʲʣʥʝʥʠʝ ʩ 20 

kg; ʩʦʨʪ ʂʨʫʤʦʚʛʨʘʜ 90 ï ʩʝʨʪʠʬʠʮʠʨʘʥʠ 50 kg, ʧʨʝʠʟʧʲʣʥʝʥʠʝ ʩ 20 kg; 

ï ɹʘʟʦʚʠ ʩʝʤʝʥʘ: ʩʦʨʪ ʂʨʫʤʦʚʛʨʘʜ 58 ï ʩʝʨʪʠʬʠʮʠʨʘʥʠ 328 kg, ʧʨʝʠʟʧʲʣʥʝʥʠʝ ʩ 28 kg, 

ʩʦʨʪ ʂʨʫʤʦʚʛʨʘʜ 90 ï ʩʝʨʪʠʬʠʮʠʨʘʥʠ ʩʘ 310 kg, ʧʨʝʠʟʧʲʣʥʝʥʠʝ ʩ 10 kg. 

2. ɺʠʨʞʠʥʠʷ: ʩʦʨʪ 0454 ï ʩʝʨʪʠʬʠʮʠʨʘʥʠ 13 kg, ʩʦʨʪ 0514 ï ʩʝʨʪʠʬʠʮʠʨʘʥʠ 11 kg. 

 

ʀʅʉʊʀʊʋʊ ʇʆ ʈʆɿɸʊɸ ʀ ɽʊɽʈʀʏʅʆʄɸʉʃɽʅʀʊɽ ʂʋʃʊʋʈʀ, ʂɸɿɸʅʃʒʂ 

ʀʅʊʈʆɼʋʂʎʀʗ, ʉɽʃɽʂʎʀʗ ʀ ʉʆʈʊʆʇʆɼɼʒʈɾɸʅɽ ʅɸ ɸʈʆʄɸʊʅʀ ʀ 

ʄɽɼʀʎʀʅʉʂʀ ʈɸʉʊɽʅʀʗ. ʉʒɺʈɽʄɽʅʅʀ ʇʆɼʍʆɼʀ ɺ ʊɽʍʅʆʃʆɻʀʀʊɽ ʅɸ 

ʆʊɻʃɽɾɼɸʅɽ, ʈɸɿʄʅʆɾɸɺɸʅɽ ʀ ʇʈɽʈɸɹʆʊʂɸ, ɸɼɸʇʊʀʈɸʅʀ ʂʒʄ 

ʂʃʀʄɸʊʀʏʅʀʊɽ ʇʈʆʄɽʅʀ. ʇʈʀʃʆɾɽʅʀɽ ʅɸ ʉʋʈʆɺʀʅʀʊɽ ɺʒɺ ʌɸʈʄɸʎʀʗʊɸ 

ʀ ʂʆɿʄɽʊʀʂɸʊɸ 

ɸʛʨʦʙʠʦʣʦʛʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʘʨʦʤʘʪʥʠ ʠ ʤʝʜʠʮʠʥʩʢʠ ʨʘʩʪʝʥʠʷ ʚʢʣʶʯʚʘ 

ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʢʦʣʝʢʮʠʷ ʦʪ ʘʨʦʤʘʪʥʠ ʠ ʤʝʜʠʮʠʥʩʢʠ ʨʘʩʪʝʥʠʷ, ʨʘʟʧʦʣʦʞʝʥʘ ʥʘ ʧʣʦʱ ʦʪ 5 

da, ʦʙʭʚʘʱʘʱʘ 145 ʚʠʜʘ, ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ 296 ʦʙʨʘʟʮʠ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʘʛʨʦʙʠʦʣʦʛʠʯʥʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʛʦʣʷʤ ʥʘʙʦʨ ʦʙʨʘʟʮʠ. 

ʂʦʣʝʢʮʠʷʪʘ ʦʪ ʤʘʩʣʦʜʘʡʥʠ ʨʦʟʠ ʝ ʦʙʦʛʘʪʝʥʘ ʩ 3 ʥʦʚʠ ʚʠʜʘ. ʀʟʣʲʯʝʥ ʝ ʭʠʙʨʠʜ 

ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ, ʧʨʠʪʝʞʘʚʘʱ ʢʦʤʧʣʝʢʩ ʦʪ ʧʦʣʦʞʠʪʝʣʥʠ ʢʘʯʝʩʪʚʘ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʧʨʝʜʣʦʞʝʥ ʚ ʥʘʧʨʘʚʣʝʥʠʝ ʙʠʦʣʦʛʠʯʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʉʲʛʣʘʩʥʦ ʤʝʪʦʜʠʪʝ ʠ ʩʭʝʤʠʪʝ ʟʘ 

ʩʦʨʪʦʧʦʜʜʲʨʞʘʥʝ ʧʨʠ ʤʘʩʣʦʜʘʡʥʘʪʘ ʨʦʟʘ ʝ ʥʘʧʨʘʚʝʥ ʠʥʜʠʚʠʜʫʘʣʝʥ ʦʪʙʦʨ ʥʘ ʢʣʦʥʦʚʝ ʦʪ 4 

ʩʦʨʪʘ. ʅʘʧʨʘʚʝʥʘ ʝ ʦʮʝʥʢʘ ʥʘ ʛʝʥʝʪʠʯʥʠʪʝ ʨʝʩʫʨʩʠ ʦʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ R. alba, ʠʟʧʦʣʟʚʘʥʠ ʟʘ 

ʜʝʩʪʠʣʘʮʠʷ ʥʘ ʨʦʟʦʚʦ ʤʘʩʣʦ, ʢʘʪʦ ʝ ʫʩʪʘʥʦʚʝʥʦ ʩʲʱʝʩʪʚʫʚʘʥʝʪʦ ʥʘ ʜʚʝ ʦʩʥʦʚʥʠ ʬʝʥʦʛʨʫʧʠ. 

ʀʟʩʣʝʜʚʘʥʠ ʩʘ ʧʦʪʦʤʩʪʚʘ, ʧʦʣʫʯʝʥʠ ʯʨʝʟ ʧʨʠʥʫʜʠʪʝʣʥʦ ʩʘʤʦʦʧʨʘʰʚʘʥʝ ʥʘ ʮʚʝʪʦʚʝ ʦʪ Rosa 

damascena. ʇʲʨʚʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʚʘʪ ʥʘʣʠʯʠʝʪʦ ʥʘ ʛʦʣʷʤʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʬʦʨʤʠ. 

ʀʟʚʲʨʰʝʥʦ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʠʟʧʠʪʚʘʥʝ ʪʨʝʪʘ ʛʦʜʠʥʘ ʥʘ ʢʣʦʥʦʚʝ, ʧʦʣʫʯʝʥʠ ʯʨʝʟ 

ʨʘʟʤʥʦʞʘʚʘʥʝ ʥʘ ʦʪʙʨʘʥʠ ʭʠʙʨʠʜʥʠ ʣʘʚʘʥʜʫʣʦʚʠ ʨʘʩʪʝʥʠʷ. ʅʘʡ-ʛʦʣʷʤ ʠʥʪʝʨʝʩ ʟʘ ʧʦ-

ʥʘʪʘʪʲʰʥʘ ʩʝʣʝʢʮʠʷ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʦʙʨʘʟʮʠʪʝ ʩʲʩ ʩʝʣʝʢʮʠʦʥʥʠ ʥʦʤʝʨʘ F 2102, F 295, ʂ 108, 

ʂ 122. 

ʇʨʦʫʯʝʥʠ ʩʘ ʩʲʚʨʝʤʝʥʥʠ ʧʦʜʭʦʜʠ ʚ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʤʘʩʣʦʜʘʡʥʘʪʘ ʨʦʟʘ ʯʨʝʟ ʧʨʠʣʘʛʘʥʝ 

ʥʘ ʣʠʩʪʥʠ ʪʦʨʦʚʝ, ʠʟʧʠʪʚʘʥʝ ʥʘ ʥʦʚʠ ʧʨʝʧʘʨʘʪʠ ʟʘ ʨʘʩʪʠʪʝʣʥʘ ʟʘʱʠʪʘ ʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʧʦʯʚʝʥʘʪʘ ʚʣʘʞʥʦʩʪ ʯʨʝʟ ʠʟʤʝʨʚʘʥʝ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʣʠʩʪʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʩ ʠʥʬʨʘʯʝʨʚʝʥ 

ʪʝʨʤʦʤʝʪʲʨ PCE 888 /-50Á ʜʦ 55 Áʉ. ʋʩʪʘʥʦʚʝʥʘ ʝ ʝʬʠʢʘʩʥʦʩʪʪʘ ʥʘ ʙʠʦʠʥʩʝʢʪʠʮʠʜʠʪʝ ʇʠʨʦʩ, 

ʅʠʢʦʊʘʙ ʅʠʤɸʟʘʣ. 

ʇʨʦʩʣʝʜʝʥʘ ʝ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʦʩʥʦʚʥʠʪʝ ʙʠʦʣʦʛʠʯʥʦ ʘʢʪʠʚʥʠ ʚʝʱʝʩʪʚʘ ʚ ʙʷʣʘʪʘ 

ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʬʣʘʚʦʥʦʠʜʠ ʚ ʮʚʝʪʘ ʥʘ R. alba L. ʩʣʝʜʠ 



ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʝʪʝʨʠʯʥʦ ʤʘʩʣʦ, ʢʦʝʪʦ ʜʦʢʘʟʚʘ, ʯʝ ʜʚʝʪʝ ʛʨʫʧʠ ʚʝʱʝʩʪʚʘ ʠʤʘʪ 

ʧʘʨʘʣʝʣʝʥ ʙʠʦʩʠʥʪʝʟ. 

ʆʧʪʠʤʠʟʠʨʘʥʠ ʩʘ ʥʷʢʦʠ ʝʢʩʪʨʘʢʪʘʮʠʦʥʥʠ ʧʘʨʘʤʝʪʨʠ ʯʨʝʟ ʤʝʪʦʜʠʪʝ ʥʘ ʦʪʛʦʚʦʨʥʠʪʝ 

ʧʦʚʲʨʭʥʠʥʠ (Response surface methodology) ʧʨʠ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʙʠʣʢʦʚʠ ʝʢʩʪʨʘʢʪʠ. 

ʆʧʨʝʜʝʣʝʥ ʝ ʢʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʤʦʣʝʢʫʣʥʘ ʜʠʬʫʟʠʷ. 

 

ʆʇʀʊʅɸ ʉʊɸʅʎʀʗ ʇʆ ʉʆʗʊɸ ï ʇɸɺʃʀʂɽʅʀ 

ɻɽʅɽʊʀʏʅʆ ʇʆɼʆɹʈʗɺɸʅɽ ʅɸ ɽɼʅʆɻʆɼʀʐʅʀʊɽ ɹʆɹʆɺʀ ʂʋʃʊʋʈʀ (ʉʆʗ, 

ɻʈɸʍ, ʃɽʑɸ ʀ ʌʀʁ) ʀ ɸɻʈʆʊɽʍʅʀʏɽʉʂʀ ʇʈʆʋʏɺɸʅʀʗ ʇʈʀ ʉʆʗʊɸ 

ʉʨʝʜʥʦ ʟʘ ʪʨʠʛʦʜʠʰʝʥ ʧʝʨʠʦʜ ʥʘ ʠʟʧʠʪʚʘʥʝ ʧʨʦʫʯʝʥʠʪʝ ʰʝʩʪ ʣʠʥʠʠ ʩʦʷ ʩʘ 

ʧʦʪʚʲʨʜʠʣʠ ʧʦ-ʨʘʥʥʠʷ ʩʨʦʢ ʥʘ ʫʟʨʷʚʘʥʝ (ʚʝʛʝʪʘʮʠʦʥʝʥ ʧʝʨʠʦʜ 114 ï 119 ʜʥʠ) ʚ ʩʨʘʚʥʝʥʠʝ ʩʲʩ 

ʩʨʝʜʥʠʷ ʩʪʘʥʜʘʨʪ (125 ʜʥʠ), ʢʘʪʦ ʥʘʡ-ʚʠʩʦʢ ʜʦʙʠʚ ʥʘ ʟʲʨʥʦ ʝ ʧʦʣʫʯʝʥ ʦʪ ʣʠʥʠʠ ˉ 3 ʠ 4, 

ʢʦʠʪʦ ʧʨʝʚʠʰʘʚʘʪ ʩʨʝʜʥʠʷ ʩʪʘʥʜʘʨʪ ʩʲʦʪʚʝʪʥʦ ʩ 11,9% ʠ 18%. 

ʆʪ ʜʝʩʝʪ ʣʠʥʠʠ ʩʦʷ ʟʘ ʧʝʨʠʦʜʘ (2012 ï 2014 ʛ.) ʥʘʡ-ʚʠʩʦʢʦʜʦʙʠʚʥʘ ʝ ʣʠʥʠʷ ˉ7, ʢʦʷʪʦ 

ʧʨʝʚʠʰʘʚʘ ʩʨʝʜʥʠʷ ʩʪʘʥʜʘʨʪ ʧʨʠ ʥʝʧʦʣʠʚʥʠ ʫʩʣʦʚʠʷ ʩ 28%. ʃʠʥʠʷʪʘ ʝ ʩ ʚʝʛʝʪʘʮʠʦʥʝʥ ʧʝʨʠʦʜ 

ʦʪ 114 ʜʥʠ ʧʨʠ ʥʝʧʦʣʠʚʥʠ ʜʦ 119 ʜʥʠ ʧʨʠ ʧʦʣʠʚʥʠ ʫʩʣʦʚʠʷ ʠ ʩ ʤʘʩʘ ʥʘ 1000 ʩʝʤʝʥʘ ʦʪ 142 ï 

167 g. ʇʨʦʫʯʝʥʠ ʩʘ 44 ʦʙʨʘʟʮʠ ʣʝʱʘ ʚ ʢʦʣʝʢʮʠʦʥʝʥ ʧʠʪʦʤʥʠʢ ʠ 10 ʩʦʨʪʘ ʚ ʜʝʤʦʥʩʪʨʘʪʠʚʝʥ 

ʦʧʠʪ. ʇʦʣʫʯʝʥʠ ʩʘ ʜʦʙʠʚʠ ʦʪ 205 kg/da ʧʨʠ ɹʝʣʘ ʜʦ 465 kg/da ʧʨʠ ʉʪʘʥʢʘ 2. ʆʪ ʜʚʘʥʘʜʝʩʝʪʪʝ 

ʣʠʥʠʠ ʚ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʠʟʧʠʪʚʘʥʝ ʰʝʩʪ ʧʨʝʚʠʰʘʚʘʪ ʧʦ ʜʦʙʠʚ ʩʨʝʜʥʦʪʦ ʦʪ 7 ï 53%. ʇʨʦʫʯʝʥ ʝ 

ʢʦʣʝʢʮʠʦʥʝʥ ʧʠʪʦʤʥʠʢ ʦʪ 104 ʦʙʨʘʟʮʠ ʟʠʤʝʥ ʬʫʨʘʞʝʥ ʛʨʘʭ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʧʦʣʷʛʘʥʝ, 

ʨʘʟʧʫʢʚʘʥʝ, ʧʨʦʜʫʢʪʠʚʥʦʩʪ, ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʘʙʠʦʪʠʯʥʠ ʠ ʙʠʦʪʠʯʥʠ ʬʘʢʪʦʨʠ. ʈʝʢʦʣʪʠʨʘʥʠ ʩʘ 

17 ʣʠʥʠʠ ʚ ʢʦʥʪʨʦʣʥʦ ʠʟʧʠʪʚʘʥʝ ʠ ʩʘ ʠʟʣʲʯʝʥʠ 11 ʩ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʥʘʜ 630 kg/da. 

ʐʝʩʪʥʘʜʝʩʝʪʪʝ ʟʠʤʦʫʩʪʦʡʯʠʚʠ ʣʠʥʠʠ ʟʠʤʝʥ ʬʫʨʘʞʝʥ ʛʨʘʭ, ʚʢʣʶʯʝʥʠ ʚ ʢʦʥʢʫʨʩʥʦ ʠʟʧʠʪʚʘʥʝ 

ʩʘ ʩ ʚʝʛʝʪʘʮʠʦʥʝʥ ʧʝʨʠʦʜ 222 ï 225 ʜʥʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʥʘʜ 435 kg/da. 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʨʠʛʦʜʠʰʥʦ ʠʟʧʠʪʚʘʥʝ ʥʘ ʣʠʥʠʠ ʧʨʦʣʝʪʝʥ ʬʫʨʘʞʝʥ ʛʨʘʭ ʧʦʢʘʟʚʘʪ, ʯʝ 

ʥʘʡ-ʚʠʩʦʢʦʜʦʙʠʚʥʘ ʩʨʝʜʥʦ ʟʘ ʧʝʨʠʦʜʘ ʝ ʣʠʥʠʷ ˉ5, ʢʦʷʪʦ ʧʨʝʚʠʰʘʚʘ ʇʣʝʚʝʥ 4 ʩ 22%. ʇʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʢʲʤ ʙʦʣʝʩʪʠʪʝ ʘʩʢʦʭʠʪʦʟʘ ʠ ʙʨʘʰʥʝʩʪʘ ʤʘʥʘ ʧʨʠ ʝʩʪʝʩʪʚʝʥ ʬʦʥ 

ʥʘ ʟʘʨʘʟʷʚʘʥʝ ʣʠʥʠʷ ˉ5 ʠ ʩʦʨʪ ʄʠʰʝʣ ʩʘ ʧʦʢʘʟʘʣʠ ʫʩʪʦʡʯʠʚʦʩʪ, ʇʣʝʚʝʥ 4 ï ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ, 

ʘ ʦʩʪʘʥʘʣʠʪʝ ï ʩʨʝʜʥʘ ʫʩʪʦʡʯʠʚʦʩʪ ʢʲʤ ʧʨʠʯʠʥʠʪʝʣʠʪʝ ʥʘ ʜʚʝʪʝ ʙʦʣʝʩʪʠ. ʇʨʦʫʯʝʥʠʪʝ ʚ 

ʂʦʥʢʫʨʩʥʦ ʠʟʧʠʪʚʘʥʝ ʟʘ ʧʲʨʚʘ ʛʦʜʠʥʘ 5 ʣʠʥʠʠ ʧʨʦʣʝʪʝʥ ʬʠʡ ʧʨʝʚʠʰʘʚʘʪ ʧʦ ʜʦʙʠʚ ʥʘ ʟʲʨʥʦ 

ʦʪ ʜʝʢaʨ ʆʙʨʘʟʝʮ 666 ʦʪ 51 ʜʦ 110% ʩʲʩ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ ʨʘʟʣʠʢʠ ʠ ʩʘ ʧʦ-ʨʘʥʦʟʨʝʣʠ ʦʪ 

ʩʪʘʥʜʘʨʪʘ ʩ 2 ʜʦ 7 ʜʥʠ. 

ʀʟʧʠʪʘʥ ʟʘ ʚʪʦʨʘ ʛʦʜʠʥʘ ʚ ʀɸʉɸʉ ʝ ʥʦʚʠʷʪ ʢʘʥʜʠʜʘʪ ʩʦʨʪ ʧʨʦʣʝʪʝʥ ʬʠʡ ɹʦʠʣ. 

ʅʘʡ-ʚʠʩʦʢ ʜʦʙʠʚ ʩ ʜʦʙʨʝ ʜʦʢʘʟʘʥʘ ʧʦʣʦʞʠʪʝʣʥʘ ʨʘʟʣʠʢʘ ʩʧʨʷʤʦ ʩʨʝʜʥʠʷ ʜʦʙʠʚ ʦʪ 

ʚʩʠʯʢʠ ʚʘʨʠʘʥʪʠ ʝ ʧʦʣʫʯʝʥ ʧʨʠ ʧʲʨʚʘ ʜʘʪʘ ʥʘ ʩʝʠʪʙʘ (8 ʘʧʨʠʣ) ʠ ʤʝʞʜʫʨʝʜʠʝ 25 ʩm, ʠ ʧʨʠ 

ʜʚʘʪʘ ʩʦʨʪʘ: ʈʠʯʠ ï 368 kg/dʘ, ɸʚʠʛʝʷ ï 348 kg/dʘ. ʇʝʨʠʦʜʲʪ ʦʪ ʧʲʣʥʦʪʦ ʟʘʩʝʥʯʚʘʥʝ ʥʘ 

ʧʦʯʚʝʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʜʦ ʨʝʢʦʣʪʠʨʘʥʝ ʥʘ ʧʦʩʝʚʘ ʤʦʞʝ ʜʘ ʩʝ ʦʢʘʞʝ ʨʝʰʘʚʘʱ ʟʘ ʣʠʧʩʘ ʥʘ 

ʢʦʥʢʫʨʝʥʮʠʷ ʦʪ ʧʣʝʚʝʣʠ ʠ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʜʦʙʠʚʘ ʧʨʠ ʙʠʦʣʦʛʠʯʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʩʦʷ. 

ʅʘʡ-ʚʠʩʦʢʠ ʜʦʙʠʚʠ ʩʦʝʚʦ ʟʲʨʥʦ ʝ ʧʦʣʫʯʝʥʦ ʧʨʠ ʚʘʨʠʘʥʪʠʪʝ ʥʘ ʅʦʚ ʉʪʦʤʧ 330 ɽʂ (400 

ml/da) + ɹʘʟʘʛʨʘʥ 480 ʉʃ (300 ml/da) ʩ ʪʨʠ ʤʝʞʜʫʨʝʜʦʚʠ ʚʝʛʝʪʘʮʠʦʥʥʠ ʦʙʨʘʙʦʪʢʠ, ʧʨʠ ʢʦʝʪʦ 

ʝ ʦʩʠʛʫʨʝʥʘ ʠ ʥʘʡ-ʛʦʣʷʤʘ ʯʠʩʪʦʪʘ ʥʘ ʧʦʩʝʚʠʪʝ ʦʪ ʧʣʝʚʝʣʠ.  

ʇʨʲʩʢʘʥʝʪʦ ʩ ʃʘʢʪʦʬʦʣ-ʦʩʥʦʚʝʥ ʧʨʠ 750 ʤl/dʘ ʚʲʚ ʬʘʟʘ ʥʘʯʘʣʦ ʥʘ ʮʲʬʪʝʞ + ʚʪʦʨʦ 

ʧʨʲʩʢʘʥʝ ʩʣʝʜ 14 ʜʥʠ, ʦʩʠʛʫʨʷʚʘ ʥʘʡ-ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʧʨʠ ʩʦʨʪ ʈʦʩʘ, ʢʘʢʪʦ ʠ ʥʘʡ-

ʚʠʩʦʢʘ ʧʝʯʘʣʙʘ (117 lv/da) ʠ ʥʘʡ-ʥʠʩʢʘ ʩʝʙʝʩʪʦʡʥʦʩʪ ʦʪ ʧʦʣʫʯʝʥʦʪʦ ʩʦʝʚʦ ʟʲʨʥʦ (343 lv/t).   

 

ʉɽʃɽʂʎʀʗ ʅɸ ɹʆɹʆɺʀ ʊʈɽɺʀ ɿɸ ʇɸʉʀʑʅʆ ʀɿʇʆʃɿɺɸʅɽ ɺ ɹʒʃɻɸʈʀʗ 

ʈʘʙʦʪʝʥʦ ʝ ʧʦ ʩʣʝʜʥʠʪʝ ʦʧʠʪʠ: 

ʉʝʣʝʢʮʠʦʥʝʥ ʧʠʪʦʤʥʠʢ ʩ ʭʠʙʨʠʜʥʠ ʣʠʥʠʠ ʛʨʘʭ ï F7 ʛʝʥʝʨʘʮʠʷ ʟʘ ʧʨʦʫʯʚʘʥʝ ʠ 

ʩʪʘʙʠʣʠʟʠʨʘʥʝ ʧʦ ʧʨʠʟʥʘʮʠ ʥʘ ʦʪʙʦʨ ʚ ʧʘʩʠʱʥʦ ʥʘʧʨʘʚʣʝʥʠʝ; 

ʉʝʣʝʢʮʠʦʥʝʥ ʧʠʪʦʤʥʠʢ ʩ ʯʝʨʚʝʥʘ ʜʝʪʝʣʠʥʘ ʟʘ ʦʪʙʦʨ ʥʘ ʧʦʧʫʣʘʮʠʠ ʧʦ ʚʠʩʦʢʘ ʣʷʪʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʠ ʦʪʘʚʥʦʩʪ, ʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪ ʠ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʙʨʘʰʥʝʩʪʘ ʤʘʥʘ. ʋʩʪʘʥʦʚʝʥʦ ʝ, 

ʯʝ ʧʦʧʫʣʘʮʠʠ ɽ1 ʠ Syn A ʩʘ ʠʟʨʘʚʥʝʥʠ ʧʦ ʜʦʙʠʚ ʥʘ ʟʝʣʝʥʘ ʤʘʩʘ ʠ ʩʫʭʦ ʚʝʱʝʩʪʚʦ ʩʲʩ 



ʩʪʘʥʜʘʨʪʥʠʷ ʩʝʥʦʢʦʩʥʠʷ ʩʦʨʪ ʚ ʧʲʨʚʠ ʠ ʚʪʦʨʠ ʧʦʜʨʘʩʪ ʠ ʛʦ ʧʨʝʚʲʟʭʦʞʜʘʪ ʩ ʥʝʜʦʢʘʟʘʥʠ 

ʨʘʟʣʠʢʠ ʚ ʪʨʝʪʠ ʧʦʜʨʘʩʪ. ʇʨʠ ʧʦʜʨʘʩʪʚʘʥʝ ʚ ʢʲʩʥʦʪʦ ʣʷʪʦ ʠ ʝʩʝʥʪʘ ʚʩʠʯʢʠ ʧʦʧʫʣʘʮʠʠ ʩʘ 

ʟʥʘʯʠʤʦ ʧʦ-ʥʠʩʢʦʜʦʙʠʚʥʠ ʦʪ ʩʪʘʥʜʘʨʪʥʠʷ ʩʦʨʪ. ʅʘʙʣʶʜʘʚʘʥʦ ʝ ʩʨʝʜʥʦ ʧʦ ʭʘʨʘʢʪʝʨ ʘʜʠʪʠʚʥʦ 

ʥʘʩʣʝʜʷʚʘʥʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʢʲʤ ʙʨʘʰʥʝʩʪʘ ʤʘʥʘ ʚ ʧʨʦʫʯʚʘʥʘʪʘ ʛʨʫʧʘ ʩʝʣʝʢʮʠʦʥʥʠ ʥʦʤʝʨʘ, 

ʢʘʢʪʦ ʠ ʯʝ ʪʦʣʝʨʘʥʪʥʦʩʪʪʘ ʢʲʤ ʧʘʪʦʛʝʥʘ ʩʝ ʧʦʚʠʰʘʚʘ ʩʣʝʜ ʧʦʣʠʢʨʦʩʥʦ ʦʧʨʘʰʚʘʥʝ ʩ ʫʯʘʩʪʠʝʪʦ 

ʥʘ ʫʩʪʦʡʯʠʚʠ ʠ ʩʨʝʜʥʦ ʫʩʪʦʡʯʠʚʠ ʛʝʥʦʪʠʧʦʚʝ;  

ʂʦʣʝʢʮʠʦʥʝʥ ʧʠʪʦʤʥʠʢ ʩ ʭʠʙʨʠʜʥʘ ʜʝʪʝʣʠʥʘ, ʚ ʢʦʡʪʦ ʝ ʧʨʦʚʝʜʝʥ ʬʘʤʠʣʝʥ ʦʪʙʦʨ ʧʦ 

ʩʪʝʣʝʱ ʨʘʩʪʝʞʝʥ ʭʘʙʠʪʫʩ, ʥʝʝʜʥʦʚʨʝʤʝʥʥʦ ʬʦʨʤʠʨʘʥʝ ʥʘ ʛʝʥʝʨʘʪʠʚʥʠ ʩʪʲʙʣʘ, ʚʠʩʦʢʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʥʘ ʟʝʣʝʥʘ ʤʘʩʘ ʠ ʩʝʤʝʥʘ, ʣʷʪʥʘ ʧʨʝʞʠʚʷʝʤʦʩʪ;  

ʉʝʣʝʢʮʠʦʥʥʠ ʧʠʪʦʤʥʠʮʠ ʟʘ ʠʟʧʠʪʚʘʥʝ ʠ ʦʪʙʦʨ ʚ F3 ʛʝʥʝʨʘʮʠʷ ʥʘ ʞʲʣʪʦʭʠʙʨʠʜʥʘ 

ʣʶʮʝʨʥʘ ʠ ʚ ʝʩʪʝʩʪʚʝʥʠ ʧʦʧʫʣʘʮʠʠ ʞʲʣʪʘ ʣʶʮʝʨʥʘ. ʀʟʚʲʨʰʝʥ ʝ ʦʪʙʦʨ ʧʦ ʢʨʠʪʝʨʠʠʪʝ: 

ʬʦʨʤʠʨʘʥʝ ʥʘ ʢʦʨʝʥʦʚʠ ʠʟʜʲʥʢʠ, ʛʦʣʝʤʠʥʘ ʥʘ ʯʠʤʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪ, ʜʲʣʛʦʪʨʘʡʥʦʩʪ; 

ʊʨʠ ʧʦʣʩʢʠ ʦʧʠʪʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʩʝʣʝʢʮʠʦʥʥʠ 

ʧʦʧʫʣʘʮʠʠ ʙʦʙʦʚʠ ʪʨʝʚʠ ʧʨʠ ʧʘʩʠʱʥʦ ʠʟʧʦʣʟʚʘʥʝ ʚ ʢʦʥʢʨʝʪʥʠ ʝʢʦʣʦʛʠʯʥʠ ʫʩʣʦʚʠʷ ï ʚʲʚ 

ʚʨʝʤʝʥʥʠ ʧʘʩʠʱʥʠ ʪʨʝʚʦʩʪʦʠ ʚ ʨʘʚʥʠʥʝʥ ʠ ʧʨʝʜʧʣʘʥʠʥʩʢʠ ʨʘʡʦʥ ʠ ʧʨʠ ʘʩʦʮʠʠʨʘʥʝ ʩ 

ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʞʠʪʥʠ ʪʨʝʚʠ ʚ ʧʘʩʠʱʥʘʪʘ ʩʤʝʩʢʘ, ʢʘʢʪʦ ʠ ʧʨʠ ʜʠʨʝʢʪʥʦʪʦ ʠʤ ʧʦʜʩʷʚʘʥʝ ʚ 

ʧʦʣʫʝʩʪʝʩʪʚʝʥʠ ʧʘʩʠʱʥʠ ʪʨʝʚʦʩʪʦʠ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʧʘʩʠʱʥʠʪʝ ʩʤʝʩʢʠ ʥʘ ʩʝʣʝʢʮʠʦʥʠʪʝ 

ʧʦʧʫʣʘʮʠʠ ʟʚʝʟʜʘʥ ʠ ʯʝʨʚʝʥʘ ʜʝʪʝʣʠʥʘ ʦʪʩʪʲʧʚʘʪ ʥʘ ʩʤʝʩʢʠʪʝ ʥʘ ʩʪʘʥʜʘʨʪʥʠʪʝ ʩʦʨʪʦʚʝ ʩʲʩ 

ʟʥʘʯʠʤʠ ʨʘʟʣʠʢʠ ʧʦ ʜʦʙʠʚ ʥʘ ʟʝʣʝʥʘ ʤʘʩʘ, ʥʦ ʩʝ ʠʟʨʘʚʥʷʚʘʪ ʩ ʪʷʭ ʧʦ ʜʦʙʠʚ ʥʘ ʩʫʭʘ ʤʘʩʘ ʠ 

ʧʨʦʷʚʷʚʘʪ ʟʥʘʯʠʤʦ ʧʦ-ʚʠʩʦʢʘ ʫʩʪʦʡʯʠʚʦʩʪ ʚ ʪʨʝʚʦʩʪʦʷ ʠ ʧʦ-ʜʦʙʨʘ ʧʝʨʟʠʩʪʝʥʪʥʦʩʪ.  

ʉʨʘʚʥʠʪʝʣʥʦ ʠʟʧʠʪʚʘʥʝ ʥʘ ʧʦʧʫʣʘʮʠʠ ʤʥʦʛʦʛʦʜʠʰʥʠ ʙʦʙʦʚʠ ʪʨʝʚʠ, ʧʨʦʠʟʭʦʞʜʘʱʠ ʦʪ 

ʜʝʡʩʪʚʘʱʠ ʧʘʩʠʱʘ. ʋʩʪʘʥʦʚʝʥʘ ʝ ʤʝʞʜʫʚʠʜʦʚʘʪʘ ʠ ʚʲʪʨʝʚʠʜʦʚʘ ʠʟʤʝʥʯʠʚʦʩʪ ʧʦ ʧʨʠʟʥʘʮʠ, 

ʚʘʞʥʠ ʟʘ ʢʦʥʩʦʣʠʜʘʮʠʷʪʘ ʥʘ ʛʝʥʧʣʘʟʤʘ ʚ ʧʘʩʠʱʥʦ ʥʘʧʨʘʚʣʝʥʠʝ. 

ɽʣʠʪʥʦ ʩʝʤʝʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʟʚʝʟʜʘʥ ʩʦʨʪ Ăʊʲʨʛʦʚʠʱʝ 1ò ʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 

ʨʘʟʤʥʦʞʝʥʠʝ ʥʘ ʝʣʠʪʥʠʪʝ ʣʠʥʠʠ ʬʠʡ ʠ ʛʨʘʭ ʠ ʩʝʣʝʢʮʠʦʥʥʠ ʧʦʧʫʣʘʮʠʠ ʟʚʝʟʜʘʥ, ʭʤʝʣʥʘ 

ʣʶʮʝʨʥʘ, ʯʝʨʚʝʥʘ ʠ ʯʝʪʠʥʝʩʪʘ ʜʝʪʝʣʠʥʘ. 



II.2 . ʅɸʇʈɸɺʃɽʅʀɽ Ăɾʀɺʆʊʅʆɺʒɼʉʊɺʆñ  
ʀʅʉʊʀʊʋʊ ʇʆ ɾʀɺʆʊʅʆɺʒɼʅʀ ʅɸʋʂʀ, ʂʆʉʊʀʅɹʈʆɼ 

ʇʈʆʀɿɺʆɼʉʊɺʆ ʀ ʂɸʏɽʉʊɺʆ ʅɸ ʇʆɼʆɹʈɽʅʀ ʉʋʈʆɺʀʅʀ ï ʄɽʉʆ ʀ ʄʃʗʂʆ. 

ʇʆʂɸɿɸʊɽʃʀ ʀ ʂʈʀʊɽʈʀʀ ɿɸ ʆʎɽʅʂɸ 

ʀʟʧʠʪʚʘʥʝ ʥʘ ʩʭʝʤʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʤʝʩʦ ʠ ʤʝʩʥʠ ʧʨʦʜʫʢʪʠ ʩ ʧʦʚʠʰʝʥʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʘʢʪʠʚʥʦʩʪ ʠ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʧʦʣʠʥʝʥʘʩʠʪʝʥʠ ʤʘʩʪʥʠ ʢʠʩʝʣʠʥʠ ï ʦʙʦʙʱʝʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʨʦʫʯʚʘʥʝʪʦ ʧʦʢʘʟʚʘʪ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʘʩʠʱʥʦʪʦ ʦʪʛʣʝʞʜʘʥʝ ʟʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʘʛʥʝʰʢʦ ʤʝʩʦ ʩ ʧʦʜʦʙʨʝʥ ʤʘʩʪʥʦʢʠʩʝʣʠʥʝʥ ʧʨʦʬʠʣ, ʧʦ-ʫʩʪʦʡʯʠʚʦ ʥʘ 

ʦʢʩʠʜʘʪʠʚʥʠ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʣʠʧʠʜʠʪʝ ʠ ʧʨʦʪʝʠʥʠʪʝ ʚ ʧʨʦʮʝʩ ʥʘ ʭʣʘʜʠʣʥʦ ʩʲʭʨʘʥʝʥʠʝ ʠ 

ʪʝʨʤʠʯʥʘ ʦʙʨʘʙʦʪʢʘ. ɿʘʤʝʩʪʚʘʥʝʪʦ ʥʘ ʩʣʲʥʯʦʛʣʝʜʦʚʠʷ ʰʨʦʪ ʩ ʨʘʧʠʯʝʥ ʰʨʦʪ ʚ ʜʘʞʙʘʪʘ ʥʘ 

ʘʛʥʝʪʘ ʚʣʠʷʝ ʧʦʣʦʞʠʪʝʣʥʦ ʚʲʨʭʫ ʣʠʧʠʜʥʠʷ ʩʲʩʪʘʚ ʥʘ ʤʝʩʦʪʦ ʯʨʝʟ ʫʚʝʣʠʯʘʚʘʥʝ ʢʦʣʠʯʝʩʪʚʦʪʦ 

ʥʘ ʩʧʨʝʛʥʘʪʠ ʣʠʥʦʣʦʚʠ ʠ n-3 ʧʦʣʠʥʝʥʘʩʠʪʝʥʠʪʝ ʤʘʩʪʥʠ ʢʠʩʝʣʠʥʠ. 

ʇʨʠ ʚʣʘʛʘʥʝ ʥʘ ʚʠʪʘʤʠʥ ɽ ʚ ʜʘʞʙʘʪʘ ʥʘ ʧʨʘʩʝʪʘ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʟʥʘʯʠʤ ʜʦʩʪʦʚʝʨʝʥ ʝʬʝʢʪ 

ʥʘ ʜʦʙʘʚʢʘʪʘ ʚ ʧʦʩʦʢʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʣʠʧʠʜʥʘʪʘ ʦʢʩʠʜʘʮʠʷ ʧʨʠ ʩʲʭʨʘʥʝʥʠʝʪʦ, ʪʝʨʤʠʯʥʦʪʦ 

ʪʨʝʪʠʨʘʥʝ ʠ ʪʝʭʥʦʣʦʛʠʯʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʚʠʥʩʢʦ ʤʝʩʦ, ʢʦʝʪʦ ʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʟʘ ʟʘʧʘʟʚʘʥʝ ʠ 

ʧʦʜʦʙʨʷʚʘʥʝ ʢʘʯʝʩʪʚʝʥʠʪʝ ʠ ʟʜʨʘʚʦʩʣʦʚʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʩʫʨʦʚʠʥʘʪʘ ʠ ʥʘ ʢʨʘʡʥʠʷ 

ʧʨʝʨʘʙʦʪʝʥ ʧʨʦʜʫʢʪ.  

ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʠʟʭʦʜʥʠ ʣʠʥʠʠ ʧʪʠʮʠ ʦʪ ʷʡʮʝʥʦʩʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʥʠ ʩʭʝʤʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʙʘʚʥʦʨʘʩʪʷʱʠ ʙʨʦʡʣʝʨʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ 

ʦʪʛʣʝʞʜʘʥʝ ʚ ʦʨʛʘʥʠʯʥʠ ʬʝʨʤʠ ï ʧʨʦʚʝʜʝʥʦ ʝ ʚʲʟʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʠʟʭʦʜʥʠʪʝ ʣʠʥʠʠ ʠ 

ʧʦʧʫʣʘʮʠʠ. ʂʦʥʪʨʦʣʠʨʘʥʠ ʩʘ ʩʝʜʝʤ ʣʠʥʠʠ ʧʪʠʮʠ ʦʪ ʥʘʮʠʦʥʘʣʥʠʷ ʛʝʥʦʬʦʥʜ, ʜʚʝ ʢʨʲʩʪʦʩʢʠ ʠ 

ʝʜʥʘ ʭʠʙʨʠʜʥʘ ʢʦʤʙʠʥʘʮʠʷ. ʈʝʛʠʩʪʨʠʨʘʥʠ ʩʘ ʦʩʥʦʚʥʠʪʝ ʧʨʦʜʫʢʪʠʚʥʠ ʧʦʢʘʟʘʪʝʣʠ ï 

ʦʧʣʦʜʝʥʦʩʪ, ʝʤʙʨʠʦʥʘʣʥʘ ʩʤʲʨʪʥʦʩʪ, ʣʶʧʠʤʦʩʪ, ʞʠʚʦ ʪʝʛʣʦ ʥʘ ʧʠʣʝʪʘʪʘ ʧʨʠ ʠʟʣʶʧʚʘʥʝ, ʥʘ 

7- ʠ 18-ʩʝʜʤʠʯʥʘ ʚʲʟʨʘʩʪ, ʨʘʟʭʦʜ ʥʘ ʬʫʨʘʞ, ʩʤʲʨʪʥʦʩʪ. ʇʨʠ ʩʬʦʨʤʠʨʘʥʘʪʘ ʪʨʠʣʠʥʝʡʥʘ 

ʢʦʤʙʠʥʘʮʠʷ (ʜʚʫʣʠʥʝʡʥʘ ʢʦʤʙʠʥʘʮʠʷ Ăʄ+ʅñ ʞʝʥʩʢʠ ʭ ʣʠʥʠʷ Ăʈɹñ ʤʲʞʢʠ) ʦʱʝ ʥʘ 4-

ʩʝʜʤʠʯʥʘ ʚʲʟʨʘʩʪ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʧʦ-ʚʠʩʦʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʞʠʚʦʪʦ ʪʝʛʣʦ ʧʨʠ ʤʲʞʢʠʪʝ ʩʧʨʷʤʦ 

ʞʝʥʩʢʠʪʝ ʧʪʠʮʠ, ʪ. ʝ. ʚ ʤʥʦʛʦ ʧʦ-ʨʘʥʥʘ ʚʲʟʨʘʩʪ ʩʝ ʧʨʦʷʚʷʚʘ ʧʦʣʦʚʠʷʪ ʜʠʤʦʨʬʠʟʲʤ.  

ʇʨʦʚʝʜʝʥ ʝ ʝʢʩʧʝʨʠʤʝʥʪ ʩ ʪʨʠ ʦʧʠʪʥʠ ʛʨʫʧʠ ʤʲʞʢʠ ʧʠʣʝʪʘ ï ĂLohmann-Brown-Classicñ 

ʟʘ ʠʟʧʠʪʚʘʥʝ ʝʬʝʢʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʥʠʚʘ ʥʘ ʝʥʝʨʛʠʷ ʠ ʩʫʨʦʚ ʧʨʦʪʝʠʥ ʚʲʚ ʬʫʨʘʞʘ. ʀʟʭʨʘʥʚʘʥʝʪʦ 

ʥʘ ʬʫʨʘʞʠ ʩ ʧo-ʥʠʩʢʘ ʝʥʝʨʛʠʡʥʘ ʩʪʦʡʥʦʩʪ, ʥʦ ʧʦ-ʚʠʩʦʢʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʧʨʦʪʝʠʥ ʧʦʚʣʠʷʚʘ 

ʧʦʣʦʞʠʪʝʣʥʦ ʨʘʟʭʦʜʘ ʥʘ ʬʫʨʘʞ ʟʘ ʢʠʣʦʛʨʘʤ ʞʠʚʦ ʪʝʛʣʦ, ʥʷʢʦʠ ʦʪ ʯʘʩʪʠʪʝ ʥʘ ʪʨʫʧʘ ï ʛʨʠʣ, 

ʯʝʨʚʝʥʦ ʠ ʙʷʣʦ ʤʝʩʦ, ʠ ʚʦʜʠ ʜʦ ʥʘʤʘʣʷʚʘʥʝ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʚʲʪʨʝʰʥʘ ʢʦʨʝʤʥʘ ʤʘʟʥʠʥʘ ʧʨʠ 

ʤʲʞʢʠʪʝ ʧʪʠʮʠ. 

ʌʫʨʘʞʠʪʝ ʩ ʥʠʩʢʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʝʥʝʨʛʠʷ ʠ ʧʨʦʪʝʠʥ ʧʦʚʣʠʷʚʘʪ ʦʪʨʠʮʘʪʝʣʥʦ 

ʟʦʦʪʝʭʥʠʯʝʩʢʠʪʝ ʠ ʢʣʘʥʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʧʪʠʮʠʪʝ, ʢʦʠʪʦ ʦʪʣʘʛʘʪ ʧʦ-ʚʠʩʦʢʦ ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʨʝʤʥʘ ʤʘʟʥʠʥʘ. ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʝʥʝʨʛʠʷ ʠ ʧʨʦʪʝʠʥ ʚʲʚ ʬʫʨʘʞʘ ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ 

ʥʷʢʦʠ ʦʪ ʬʠʟʠʢʦʭʠʤʠʯʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʛʲʨʜʠ ʠ ʙʫʪʯʝ. ʇʨʠ ʧʠʣʝʪʘʪʘ, ʧʦʣʫʯʘʚʘʣʠ ʬʫʨʘʞʠ 

ʩ ʥʠʩʢʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʝʥʝʨʛʠʷ ʠ ʧʨʦʪʝʠʥ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʜʦʩʪʦʚʝʨʥʦ ʧʦ-ʚʠʩʦʢʦ ʩʲʜʲʨʞʘʥʠʝ 

ʥʘ ʚʣʘʛʘ ʠ ʤʠʦʛʣʦʙʠʥ ʚ ʛʲʨʜʠʪʝ, ʠ ʥʘ ʤʘʟʥʠʥʠ ʚ ʙʫʪʯʝʪʦ. 

 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʅɸ ɻɽʅɽɸʃʆɻʀʗʊɸ, ʌɽʅʆʊʀʇʅʀ ʀ ɻɽʅɽʊʀʏʅʀ 

ʇɸʈɸʄɽʊʈʀ ʅɸ ʇʆʇʋʃɸʎʀʗʊɸ ʂʆʅɽ ʉ ʊʈɸʂɽʅɽʅʉʂʀ ʀ ʀɿʊʆʏʅʆʇʈʋʉʂʀ 

ʇʈʆʀɿʍʆɼ ɺ ɹʒʃɻɸʈʀʗ ʉ ʆɻʃɽɼ ʈɸɿʈɸɹʆʊɺɸʅɽ ʅɸ ʇʈʆɻʈɸʄɸ ɿɸ ʉɽʃɽʂʎʀʗ 

ɸʥʘʣʠʟʲʪ ʥʘ ʛʝʥʝʘʣʦʛʠʷʪʘ ʧʦʢʘʟʚʘ, ʯʝ ʣʠʥʝʡʥʘʪʘ ʠ ʬʘʤʠʣʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʧʦʧʫʣʘʮʠʷʪʘ 

ʢʦʥʝ ʩ ʪʨʘʢʝʥʝʥʩʢʠ ʠ ʠʟʪʦʯʥʦʧʨʫʩʢʠ ʧʨʦʠʟʭʦʜ ʚ ɹʲʣʛʘʨʠʷ ʝ ʬʦʨʤʠʨʘʥʘ ʦʪ ʩʨʝʜʘʪʘ ʥʘ 70-ʪʝ 

ʛʦʜʠʥʠ ʥʘ ʤ. ʚ. ʦʪ ʠʤʧʦʨʪʠʨʘʥʠ ʚ ʩʪʨʘʥʘʪʘ ʥʠ ʞʨʝʙʮʠ ʠ ʢʦʙʠʣʠ. ʆʪ ʧʨʦʫʯʚʘʥʠʷʪʘ ʩʝ 

ʫʩʪʘʥʦʚʷʚʘ, ʯʝ ʚ ʧʦʧʫʣʘʮʠʷʪʘ ʩʝ ʨʘʟʚʲʞʜʘʪ ʢʦʥʝ, ʢʦʠʪʦ ʧʨʦʠʟʭʦʞʜʘʪ ʦʪ 9 ʣʠʥʠʠ ʚ ʧʦʨʦʜʘʪʘ ʠ 

ʩʘ ʬʦʨʤʠʨʘʥʠ 14 ʬʘʤʠʣʠʠ, ʢʦʠʪʦ ʧʨʦʠʟʭʦʞʜʘʪ ʦʪ ʢʦʙʠʣʠ ʦʪ ʠʟʚʝʩʪʥʠ ʚ ʧʦʨʦʜʘʪʘ 

ʪʨʘʢʝʥʝʥʩʢʠ ʠ ʠʟʪʦʯʥʦʧʨʫʩʢʠ ʬʘʤʠʣʠʠ. 

ʌʝʥʦʪʠʧʥʠʪʝ ʠ ʛʝʥʝʪʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʧʦʧʫʣʘʮʠʷʪʘ ʢʦʥʝ ʩ ʪʨʘʢʝʥʝʥʩʢʠ ʠ 

ʠʟʪʦʯʥʦʧʨʫʩʢʠ ʧʨʦʠʟʭʦʜ ʚ ɹʲʣʛʘʨʠʷ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʟʘʧʠʩʠʪʝ ʚ ʩʲʟʜʘʜʝʥʘʪʘ 

ʝʣʝʢʪʨʦʥʥʘ ʙʘʟʘ ʜʘʥʥʠ ʟʘ ʦʮʝʥʢʠ ʟʘ ʝʢʩʪʝʨʠʦʨʘ ʥʘ 560 ʠʥʜʠʚʠʜʘ ʠ 777 ʟʘʧʠʩʘ ʥʘ ʢʣʘʩʠʨʘʥʝ ʥʘ 



ʢʦʥʝʪʝ ʦʪ ʧʦʨʦʜʘʪʘ ʚ ʪʨʠ ʢʣʘʩʠʯʝʩʢʠ ʜʠʩʮʠʧʣʠʥʠ ʥʘ ʢʦʥʥʠʷ ʩʧʦʨʪ, ʧʦʩʪʠʛʥʘʪʠ ʧʨʝʟ 2011, 

2012 ʠ 2013 ʛʦʜʠʥʘ. ɸʥʘʣʠʟʲʪ ʥʘ ʜʘʥʥʠʪʝ ʫʩʪʘʥʦʚʷʚʘ ʜʦʩʪʦʚʝʨʝʥ ʝʬʝʢʪ ʥʘ ʛʦʜʠʥʘʪʘ ʥʘ 

ʨʘʞʜʘʥʝ ʚʲʨʭʫ ʦʙʭʚʘʪʘ ʥʘ ʛʲʨʜʠʪʝ ʠ ʦʙʭʚʘʪʘ ʥʘ ʩʚʠʨʢʘʪʘ, ʢʦʝʪʦ ʩʝ ʦʪʜʘʚʘ ʛʣʘʚʥʦ ʥʘ 

ʨʘʟʣʠʯʥʦʪʦ ʥʠʚʦ ʥʘ ʭʨʘʥʝʥʝ ʧʨʝʟ ʦʪʜʝʣʥʠʪʝ ʛʦʜʠʥʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤ ʝ ʝʬʝʢʪʲʪ ʥʘ ʧʦʣʘ 

ʚʲʨʭʫ ʚʠʩʦʯʠʥʘʪʘ ʧʨʠ ʭʦʣʢʘʪʘ, ʜʲʣʞʠʥʘʪʘ ʥʘ ʪʷʣʦʪʦ ʠ ʦʙʭʚʘʪʘ ʥʘ ʩʚʠʨʢʘʪʘ. ʄʝʩʝʮʲʪ ʥʘ 

ʨʘʞʜʘʥʝ, ʬʘʤʠʣʠʷʪʘ ʠ ʣʠʥʠʷʪʘ ʥʝ ʦʢʘʟʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ 

ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʨʠʟʥʘʮʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ ʥʘʣʠʯʠʝʪʦ ʥʘ ʢʦʥʩʦʣʠʜʘʮʠʷ ʥʘ ʧʦʨʦʜʘʪʘ ʧʦ 

ʪʝʟʠ ʧʨʠʟʥʘʮʠ, ʢʦʝʪʦ ʥʝ ʝ ʜʦʩʪʘʪʲʯʝʥ ʠʟʪʦʯʥʠʢ ʥʘ ʛʝʥʝʪʠʯʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʧʦʧʫʣʘʮʠʷʪʘ, 

ʭʘʨʘʢʪʝʨʥʦ ʟʘ ʧʦʨʦʜʠ ʩ ʧʨʠʣʘʛʘʥʝ ʥʘ ʯʠʩʪʦʧʦʨʦʜʥʦ ʨʘʟʚʲʞʜʘʥʠʪʝ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʜʲʣʲʛ 

ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ. ʆʧʨʝʜʝʣʝʥʠ ʩʘ ʢʦʝʬʠʮʠʝʥʪʠ ʥʘ ʫʥʘʩʣʝʜʷʚʘʥʝ ʥʘ ʥʷʢʦʠ ʧʨʠʟʥʘʮʠ.  

ʀʟʚʲʨʰʝʥ ʝ ʘʥʘʣʠʟ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ ʥʘ ʢʦʥʝʪʝ, ʢʘʪʦ ʝ ʠʟʧʦʣʟʚʘʥʦ ʪʷʭʥʦʪʦ 

ʢʣʘʩʠʨʘʥʝ ʚ ʜʠʩʮʠʧʣʠʥʠʪʝ ʥʘ ʢʣʘʩʠʯʝʩʢʠʷʪ ʢʦʥʝʥ ʩʧʦʨʪ. ʇʨʦʫʯʝʥʠ ʩʘ ʨʘʟʣʠʯʥʠ ʠʟʪʦʯʥʠʮʠ ʥʘ 

ʠʟʤʝʥʯʠʚʦʩʪ, ʚʢʣʶʯʠʪʝʣʥʦ ʣʠʥʠʠʪʝ, ʬʘʤʠʣʠʠʪʝ, ʛʦʜʠʥʘʪʘ, ʚʠʜʘ ʥʘ ʩʲʩʪʝʟʘʥʠʝʪʦ ʠ 

ʢʘʪʝʛʦʨʠʷʪʘ ʥʘ ʝʟʜʘʯʠʪʝ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʯʝʨʪʘʚʘʪ ʧʨʝʚʲʟʭʦʜʩʪʚʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ ʥʘ ʠʥʜʠʚʠʜʠʪʝ ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʩʪʨʫʢʪʫʨʥʠ ʝʜʠʥʠʮʠ ʥʘ ʧʦʨʦʜʘʪʘ. 

ɺ ʨʝʟʫʣʪʘʪ ʦʪ ʨʘʙʦʪʘʪʘ ʧʦ ʪʦʟʠ ʧʨʦʝʢʪ ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʈʘʟʚʲʜʥʘ ʧʨʦʛʨʘʤʘ ʟʘ ʢʦʥʝʪʝ ʩ 

ʠʟʪʦʯʥʦʧʨʫʩʢʠ ʠ ʪʨʘʢʝʥʝʥʩʢʠ ʧʨʦʠʟʭʦʜ ʚ ɹʲʣʛʘʨʠʷ (ʊʨʘʢʝʥʝʥ BG). 

 

ʉʊʈɽʉ ʀ ɿʆʆʍʀɻʀɽʅʅʀ ʇʈʆʋʏɺɸʅʀʗ ʇʈʀ ʉɽʃʉʂʆʉʊʆʇɸʅʉʂʀʊɽ 

ɾʀɺʆʊʅʀ 

ʄʦʨʬʦʣʦʛʠʷ ʥʘ ʥʘʜʙʲʙʨʝʯʥʠʪʝ ʞʣʝʟʠ ʠ ʩʧʝʮʠʬʠʢʘ ʥʘ ʘʜʨʝʥʦʢʦʨʪʠʢʘʣʥʠʷ ʦʪʛʦʚʦʨ ʢʲʤ 

ʥʷʢʦʠ ʘʙʠʦʪʠʯʥʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʩʪʨʝʩʦʚʠ ʩʪʠʤʫʣʠ ʧʨʠ ʟʘʡʮʠ ï ʦʧʨʝʜʝʣʝʥʠ ʩʘ ʯʘʩʦʚʘʪʘ 

ʜʠʥʘʤʠʢʘ ʥʘ ʧʨʦʤʝʥʠʪʝ ʚ ʣʝʚʢʦʮʠʪʥʠʪʝ ʩʫʙʧʦʧʫʣʘʮʠʠ, ʭʦʨʤʦʥʠʪʝ ʢʦʨʪʠʟʦʣ ʠ ʢʦʨʪʠʢʦʩʪʝʨʦʥ, 

ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʥʷʢʦʠ ʤʠʢʨʦʝʣʝʤʝʥʪʠ ʚ ʯʝʨʝʥ ʜʨʦʙ ʠ m. biceps femoris, ʥʷʢʦʠ 

ʭʝʤʘʪʦʣʦʛʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ʠ ʨʝʢʪʘʣʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʯʝʪʠʨʠʤʝʩʝʯʥʠ ʟʘʡʮʠ ʦʪ ʧʦʨʦʜʘʪʘ 

ɹʷʣ ʥʦʚʦʟʝʣʘʥʜʩʢʠ, ʩʪʨʝʩʠʨʘʥʠ ʯʨʝʟ ʠʟʣʘʛʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ. 

ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʩʘ ʦʩʲʱʝʩʪʚʝʥʠ ʩ ʮʝʣ ʧʨʦʫʯʚʘʥʝ ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ ʩʪʨʝʩʦʚʠʷ ʦʪʛʦʚʦʨ ʧʨʠ 

ʟʘʡʮʠ ʠ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʢʣʘʩʠʯʝʩʢʠʪʝ ʩʪʨʝʩ-ʤʘʨʢʝʨʠ, ʯʠʷʪʦ ʥʘʜʝʞʜʥʦʩʪ ʩʝ ʷʚʷʚʘ ʢʨʠʪʠʯʝʥ 

ʤʦʤʝʥʪ ʚ ʦʮʝʥʢʘʪʘ ʥʘ ʙʣʘʛʦʧʦʣʫʯʠʝʪʦ ñwelfareò ʧʨʠ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠʪʝ ʞʠʚʦʪʥʠ, ʚ ʯʘʩʪʥʦʩʪ 

ʧʨʠ ʟʘʡʮʠʪʝ. 

ʋʩʪʘʥʦʚʝʥʦ ʝ ʩʣʝʜʥʦʪʦ: 1) ɿʘʡʮʠʪʝ, ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʜʨʫʛʠʪʝ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʞʠʚʦʪʥʠ, ʥʝ 

ʨʝʘʛʠʨʘʪ ʥʘ ʝʢʟʦʛʝʥʝʥ ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʠʥ ʠ ʧʨʠʥʫʜʠʪʝʣʥʦ ʙʷʛʘʥʝ ʩ ʫʚʝʣʠʯʘʚʘʥʝ 

ʩʝʢʨʝʮʠʷʪʘ ʥʘ ʢʦʨʪʠʟʦʣ ʠ ʢʦʨʪʠʢʦʩʪʝʨʦʥ; 2) ɽʢʩʧʦʟʠʮʠʷʪʘ ʥʘ ʟʘʡʮʠʪʝ ʥʘ ʜʠʨʝʢʪʥʘ ʩʣʲʥʯʝʚʘ 

ʨʘʜʠʘʮʠʷ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 4 ʯʘʩʘ ʧʨʝʜʠʟʚʠʢʚʘ ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʠʰʘʚʘʥʝ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ Na, 

Cr ʠ Cu ʚ ʯʝʨʥʠʷ ʜʨʦʙ, ʥʦ ʥʝ ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ Na, K, Cr, Fe, Zn, Cu ʠ Se 

ʚ ʤʫʩʢʫʣʠʪʝ, ʧʨʝʜʠʟʚʠʢʚʘ ʧʦ-ʙʲʨʟ ʩʧʘʜ ʥʘ pH ʥʘ ʢʨʲʚʪʘ ʥʘ 60 ʤʠʥ. ʩʣʝʜ ʢʣʘʥʝʪʦ; 3) ɺʠʩʦʢʘʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʘʤʦʥʷʢ ʧʦʚʠʰʘʚʘ ʙʨʦʷ ʥʘ ʙʝʣʠʪʝ ʢʨʲʚʥʠ ʢʣʝʪʢʠ ʠ ʭʝʤʘʪʦʢʨʠʪʘ, ʤʦʜʫʣʠʨʘ 

ʪʦʧʣʠʥʥʠʷ ʭʦʤʝʦʩʪʘʟʠʩ, ʧʨʝʜʦʪʚʨʘʪʷʚʘ ʧʨʝʜʠʟʚʠʢʘʥʦʪʦ ʦʪ ʩʪʨʝʩʘ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ 

ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʭʝʪʝʨʦʬʠʣʠ/ʣʠʤʬʦʮʠʪʠ, ʧʨʝʜʠʟʚʠʢʚʘ ʭʠʧʝʨʪʨʦʬʠʷ ʥʘ ʥʘʜʙʲʙʨʝʯʥʠʪʝ ʞʣʝʟʠ; 

4) ʇʠʨʠʜʦʢʩʠʥʲʪ, ʜʦʙʘʚʝʥ ʢʲʤ ʚʦʜʘʪʘ ʟʘ ʧʠʝʥʝ ʧʨʝʜʦʪʚʨʘʪʷʚʘ ʧʨʦʚʦʢʠʨʘʥʦʪʦ ʦʪ ʘʤʦʥʷʢʘ 

ʫʚʝʣʠʯʝʥʠʝ ʥʘ ʯʝʩʪʦʪʘʪʘ ʥʘ ʜʠʰʘʥʝ, ʨʝʢʪʘʣʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʙʨʦʷ ʥʘ ʣʝʚʢʦʮʠʪʠʪʝ ʠ ʥʠʚʦʪʦ 

ʥʘ ʭʝʤʘʪʦʢʨʠʪʘ ʚ ʦʪʛʦʚʦʨ ʥʘ ʧʨʠʣʦʞʝʥʠʷ ʩʪʨʝʩ. 

ʇʨʠ ʧʨʦʫʯʚʘʥʝ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʢʦʤʧʦʥʝʥʪʠʪʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʚʲʨʭʫ ʦʨʛʘʥʠʟʤʘ ʥʘ 

ʦʪʛʣʝʞʜʘʥʠʪʝ ʤʣʝʯʥʠ ʢʨʘʚʠ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʙʠʦʣʦʛʠʯʥʘʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪ ʟʘ ʧʦʥʠʞʝʥʠʝ ʥʘ 

ʤʣʝʯʥʘʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʚ ʢʨʘʷ ʥʘ ʣʘʢʪʘʮʠʦʥʥʠʷ ʧʝʨʠʦʜ ʩʝ ʚʣʠʷʝ ʧʨʷʢʦ ʦʪ ʛʦʜʠʰʥʠʷ ʩʝʟʦʥ, 

ʢʦʡʪʦ ʩʝ ʷʚʷʚʘ ʢʘʪʦ ʩʫʤʘʨʝʥ ʝʢʦʣʦʛʠʯʝʥ ʬʘʢʪʦʨ. ʆʪʛʣʝʞʜʘʥʝʪʦ ʥʘ ʥʦʚʦʨʦʜʝʥʠʪʝ ʪʝʣʝʪʘ ʚ 

ʠʥʜʠʚʠʜʫʘʣʥʠ ʢʣʝʪʢʠ ʥʘ ʦʪʢʨʠʪʘ ʧʣʦʱʘʜʢʘ, ʩʲʯʝʪʘʥʦ ʩ ʧʝʪʜʥʝʚʝʥ ʧʨʝʩʪʦʡ ʧʨʠ ʤʘʡʢʠʪʝ ʧʦ 

ʚʨʝʤʝ ʥʘ ʢʦʣʘʩʪʨʘʣʥʠʷ ʧʝʨʠʦʜ ʩʝ ʦʪʨʘʟʷʚʘ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʲʨʭʫ ʘʜʘʧʪʠʚʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʠ 

ʬʠʟʠʦʣʦʛʠʯʥʦʪʦ ʠʤ ʩʲʩʪʦʷʥʠʝ ʧʨʝʟ ʪʦʧʣʠʷ ʠ ʩʪʫʜʝʥ ʧʝʨʠʦʜ ʥʘ ʛʦʜʠʥʘʪʘ. ʉ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ 

ʚʲʟʨʘʩʪʪʘ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʜʦʩʪʦʚʝʨʥʦ ʧʦ-ʚʠʩʦʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʦʙʱ ʙʝʣʪʲʢ, ʭʝʤʦʛʣʦʙʠʥ, 

ʭʝʤʘʪʦʢʨʠʪ ʠ ʙʨʦʡ ʝʨʠʪʨʦʮʠʪʠ ʥʘ ʢʨʲʚʪʘ ʠ ʧʦʥʠʞʘʚʘʥʝ ʧʣʘʟʤʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ 

ʢʦʨʪʠʟʦʣʘ. ʆʪʜʝʣʷʥʝʪʦ ʥʘ ʥʦʚʦʨʦʜʝʥʠʪʝ ʪʝʣʝʪʘ ʦʪ ʤʘʡʢʠʪʝ ʚʝʜʥʘʛʘ ʩʣʝʜ ʨʘʞʜʘʥʝʪʦ ʠʤ ʠ 



ʥʝʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʤʘʡʯʠʥʘ ʢʦʣʘʩʪʨʘ ʩʝ ʩʲʧʨʦʚʦʞʜʘ ʩ ʧʦʚʠʰʝʥʘ ʙʠʦʩʠʥʪʝʟʘ ʠ 

ʩʝʢʨʝʮʠʷ ʥʘ ʢʦʨʪʠʟʦʣ ʦʱʝ ʧʨʝʟ ʧʲʨʚʠʪʝ 24 ʯʘʩʘ ʩʣʝʜ ʨʘʞʜʘʥʝʪʦ ʠ ʩʣʘʙʦ ʠʟʨʘʟʝʥʠ ʧʦʟʠʪʠʚʥʠ 

ʧʨʦʤʝʥʠ ʚ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʦʙʱʠʷ ʙʝʣʪʲʢ, ʭʝʤʦʛʣʦʙʠʥʘ, ʭʝʤʘʪʦʢʨʠʪ ʠ ʙʨʦʡ ʝʨʠʪʨʦʮʠʪʠ ʥʘ 

ʢʨʲʚʪʘ. 

ʇʨʦʫʯʚʘʥʝ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠ ʠ 

ʧʨʦʜʫʢʪʠʚʥʠ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʥʝʨʘʞʜʘʣʠ ʂʘʣʠʬʦʨʥʠʡʩʢʠ ʠ ɹʝʣʠ ʥʦʚʦʟʝʣʘʥʜʩʢʠ ʟʘʡʢʠʥʠ ï 

ʧʨʦʚʝʜʝʥʦ ʝ ʧʨʦʫʯʚʘʥʝ ʩ ʦʙʱʦ 111 ʥʝʨʘʞʜʘʣʠ ʟʘʡʢʠʥʠ ʦʪ ʧʦʨʦʜʠʪʝ ʂʘʣʠʬʦʨʥʠʡʩʢʠ ʠ ɹʷʣ 

ʥʦʚʦʟʝʣʘʥʜʩʢʠ ʩ ʮʝʣ ʠʟʧʠʪʚʘʥʝ ʥʘ ʜʚʝ ʩʭʝʤʠ ʥʘ ʩʪʠʤʫʣʠʨʘʥʝ ʧʦʷʚʘʪʘ ʥʘ ʝʩʪʨʫʩ ï 

ʥʝʭʦʨʤʦʥʘʣʥʘ ʠ ʭʦʨʤʦʥʘʣʥʘ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʜʦ ʪʦʟʠ ʤʦʤʝʥʪ ʥʝ ʜʘʚʘʪ ʢʘʪʝʛʦʨʠʯʝʥ 

ʦʪʛʦʚʦʨ ʦʪʥʦʩʥʦ ʝʬʝʢʪʘ ʥʘ ʜʚʝʪʝ ʩʭʝʤʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʠ ʧʨʦʜʫʢʪʠʚʥʠ 

ʧʦʢʘʟʘʪʝʣʠ. ʀʟʧʠʪʚʘʥʠʪʝ ʩʭʝʤʠ ʥʘ ʩʪʠʤʫʣʘʮʠʷ ʧʦʚʠʰʘʚʘʪ ʚʲʟʧʨʠʝʤʯʠʚʦʩʪʪʘ ʢʲʤ 

ʨʘʟʧʣʦʜʥʠʢʘ ʥʘ ʥʝʨʘʞʜʘʣʠʪʝ ʟʘʡʢʠʥʠ ʦʪ ʂʘʣʠʬʦʨʥʠʡʩʢʘʪʘ ʧʦʨʦʜʘ, ʜʦʢʘʪʦ ʧʨʠ ɹʷʣʘʪʘ 

ʥʦʚʦʟʝʣʘʥʜʩʢʘ ʧʦʨʦʜʘ ï ʩʘʤʦ ʭʦʨʤʦʥʘʣʥʘʪʘ ʩʪʠʤʫʣʘʮʠʷ ʧʦʚʠʰʘʚʘ ʪʦʟʠ ʧʦʢʘʟʘʪʝʣ. 

ɿʘʧʣʦʜʷʝʤʦʩʪʪʘ ʧʨʠ ʂʘʣʠʬʦʨʥʠʡʩʢʘʪʘ ʧʦʨʦʜʘ ʝ 100% ʟʘ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ ʠ 75 ï 85% ʟʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʛʨʫʧʠ. ʇʦ ʪʦʟʠ ʧʦʢʘʟʘʪʝʣ ʅʦʚʦʟʝʣʘʥʜʩʢʠ ʟʘʡʢʠʥʠ ʦʪ ʪʨʠʪʝ ʛʨʫʧʠ ʩʘ ʩ 

ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʨʘʚʥʠ ʩʪʦʡʥʦʩʪʠ. ʆʙʱʘʪʘ ʠ ʩʲʱʠʥʩʢʘ ʧʣʦʜʦʚʠʪʦʩʪ, ʪʝʛʣʦʪʦ ʥʘ ʮʷʣʦʪʦ 

ʟʘʡʯʠʣʦ ʠ ʞʠʚʦʨʦʜʝʥʠʪʝ ʟʘʡʯʝʪʘ ʩʘ ʥʘʡ-ʚʠʩʦʢʠ ʧʨʠ ʛʨʫʧʠʪʝ ʩ ʭʦʨʤʦʥʘʣʥʦ ʩʪʠʤʫʣʠʨʘʥʠ 

ʟʘʡʢʠʥʠ, ʜʦʢʘʪʦ ʠʥʜʠʚʠʜʫʘʣʥʦʪʦ ʪʝʛʣʦ ʥʘ ʥʦʚʦʨʦʜʝʥʠʪʝ ʟʘʡʯʝʪʘ ʝ ʥʘʡ-ʚʠʩʦʢʦ ʧʨʠ 

ʥʝʭʦʨʤʦʥʘʣʥʦ ʩʪʠʤʫʣʠʨʘʥʠʪʝ ʛʨʫʧʠ, ʘ ʨʘʟʤʝʨʲʪ ʥʘ ʟʘʡʯʠʣʦʪʦ ʠ ʪʝʛʣʦʪʦ ʤʫ ʩʘ ʥʘʡ-ʚʠʩʦʢʠ ʧʨʠ 

ʢʦʥʪʨʦʣʥʠʪʝ ʂʘʣʠʬʦʨʥʠʡʩʢʠ ʟʘʡʢʠʥʠ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ɹʝʣʠ ʅʦʚʦʟʝʣʘʥʜʩʢʠ ʟʘʡʢʠʥʠ.  

 

ʀɿʉʃɽɼɺɸʅɽ ʅɸ ʇʈʆɼʋʂʊʀɺʅʆʊʆ ɼʒʃɻʆʃɽʊʀɽ ʀ ʂʆʅʂʋʈɽʅʊʅʆʉʊʊɸ ʅɸ 

ʄʃɽʏʅʀʊɽ ʇʆʈʆɼʀ ɻʆɺɽɼɸ 

ʀʟʚʲʨʰʝʥʘ ʝ ʢʦʤʧʣʝʢʩʥʘ ʦʮʝʥʢʘ ʥʘ ʤʣʝʯʥʠ ʛʦʚʝʜʦʚʲʜʥʠ ʬʝʨʤʠ ʦʪ ʨʘʟʣʠʯʥʠ ʨʝʛʠʦʥʠ ʥʘ 

ʩʪʨʘʥʘʪʘ, ʚ ʢʦʠʪʦ ʩʝ ʦʪʛʣʝʞʜʘʪ ʦʙʱʦ 441 ʢʨʘʚʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʚ ʧʨʦʫʯʚʘʥʠʪʝ 

ʬʝʨʤʠ ʩʝ ʦʪʛʣʝʞʜʘʪ ʞʠʚʦʪʥʠ ʩ ʚʠʩʦʢ ʛʝʥʝʪʠʯʝʥ ʧʦʪʝʥʮʠʘʣ, ʧʨʠʣʘʛʘʪ ʩʝ ʤʦʜʝʨʥʠ ʩʠʩʪʝʤʠ ʥʘ 

ʭʨʘʥʝʥʝ, ʜʦʝʥʝ, ʦʩʠʛʫʨʝʥ ʝ ʢʦʤʬʦʨʪ ʥʘ ʢʨʘʚʠʪʝ ʠ ʠʤʘ ʜʦʙʨʦ ʫʧʨʘʚʣʝʥʠʝ. ʈʝʘʣʠʟʠʨʘʥʘʪʘ 

ʩʨʝʜʥʘ ʤʣʝʯʥʦʩʪ ʝ 5226 kg. ʇʨʦʫʯʝʥʠ ʠ ʘʥʘʣʠʟʠʨʘʥʠ ʩʘ 3505 ʤʣʝʯʥʠ ʬʝʨʤʠ ʦʪ ʨʝʛʠʩʪʲʨʘ ʥʘ ɯ 

ʢʘʪʝʛʦʨʠʷ ʬʝʨʤʠ ʚ ʩʪʨʘʥʘʪʘ ʩ ʦʙʱʦ 147 148 ʢʨʘʚʠ, ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ 6 ʛʨʫʧʠ ʩʧʦʨʝʜ ʨʘʟʤʝʨʘ ʥʘ 

ʩʪʘʜʘʪʘ. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʥʘʡ-ʛʦʣʷʤ ʝ ʙʨʦʷʪ ʥʘ ʤʣʝʯʥʠʪʝ ʬʝʨʤʠ ʚ ʇʣʦʚʜʠʚʩʢʘ ʦʙʣʘʩʪ 

ï 15,8%, ʩʣʝʜʚʘʥʘ ʚ ʥʠʟʭʦʜʷʱ ʨʝʜ ʦʪ ʦʙʣʘʩʪʠʪʝ ʉʣʠʚʝʥ ʠ ʍʘʩʢʦʚʦ, ʩʲʦʪʚʝʪʥʦ 13,1% ʠ 7,2% ʦʪ 

ʤʣʝʯʥʠʪʝ ʬʝʨʤʠ. ʇʨʦʚʝʜʝʥʦ ʝ ʠʟʩʣʝʜʚʘʥʝ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʨʘʟʣʠʢʠʪʝ ʤʝʞʜʫ ʬʝʨʤʝʨʠʪʝ 

ʩʧʦʨʝʜ ʥʷʢʦʠ ʧʦʢʘʟʘʪʝʣʠ, ʚʢʣʶʯʚʘʱʠ ʩʦʮʠʘʣʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʦʚʘ ʠʟʩʣʝʜʚʘʥʝ 

ʧʨʠʥʘʜʣʝʞʠ ʢʲʤ ʛʨʫʧʘʪʘ ʥʘ Case study-ʧʨʦʫʯʚʘʥʠʷʪʘ. ɺ ʧʨʦʫʯʚʘʥʠʪʝ ʬʝʨʤʠ ʩʝ ʦʪʛʣʝʞʜʘʪ 

ʦʙʱʦ 1796 ʤʣʝʯʥʠ ʢʨʘʚʠ. ʋʩʪʘʥʦʚʝʥʘ ʝ ʜʦʩʪʦʚʝʨʥʘ ʨʘʟʣʠʢʘ ʚ ʩʨʝʜʥʘʪʘ ʚʲʟʨʘʩʪ ʥʘ ʬʝʨʤʝʨʠʪʝ 

ʩ ʚʠʩʰʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʧʨʷʤʦ ʪʝʟʠ ʩʲʩ ʩʨʝʜʥʦ ʦʙʨʘʟʦʚʘʥʠʝ. ʌʝʨʤʝʨʠʪʝ ʩ ʫʥʠʚʝʨʩʠʪʝʪʩʢʘ 

ʩʪʝʧʝʥ ʢʘʪʦ ʮʷʣʦ ʩʘ ʧʦ-ʤʣʘʜʠ ʦʪ ʬʝʨʤʝʨʠʪʝ ʩʲʩ ʩʨʝʜʥʦ ʦʙʨʘʟʦʚʘʥʠʝ. ʅʝ ʝ ʫʩʪʘʥʦʚʝʥʘ 

ʜʦʩʪʦʚʝʨʥʘ ʨʘʟʣʠʢʘ ʚ ʥʦʨʤʘʪʘ ʥʘ ʚʲʟʚʨʲʱʘʝʤʦʩʪ ʥʘ ʠʥʚʝʩʪʠʮʠʠʪʝ ʤʝʞʜʫ ʜʚʝʪʝ ʛʨʫʧʠ ʬʝʨʤʠ. 

ʅʘʧʨʘʚʝʥʦ ʝ ʧʨʦʫʯʚʘʥʝ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʟʘʚʠʩʠʤʦʩʪʠʪʝ ʤʝʞʜʫ ʦʩʥʦʚʥʠ ʧʨʦʜʫʢʪʠʚʥʠ 

ʧʦʢʘʟʘʪʝʣʠ ʚ ʤʣʝʯʥʠ ʛʦʚʝʜʦʚʲʜʥʠ ʬʝʨʤʠ ʚ ʩʪʨʘʥʘʪʘ. ʀʟʩʣʝʜʚʘʥʠ ʩʘ  24 ʤʣʝʯʥʠ ʛʦʚʝʜʦʚʲʜʥʠ 

ʬʝʨʤʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʩ ʫʚʝʣʠʯʘʚʘʥʝ ʙʨʦʷ ʥʘ ʢʨʘʚʠʪʝ ʚ ʦʩʥʦʚʥʦʪʦ ʩʪʘʜʦ ʥʘʨʘʩʪʚʘ, 

ʢʘʢʪʦ ʩʨʝʜʥʘʪʘ ʤʣʝʯʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ (0.643***), ʪʘʢʘ ʠ ʧʨʦʮʝʥʪʲʪ ʥʘ ʙʨʘʢ ʥʘ ʢʨʘʚʠʪʝ ʦʪ 

ʦʩʥʦʚʥʦʪʦ ʩʪʘʜʦ (0.416**). ʉ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʩʝʨʚʠʩ ʧʝʨʠʦʜʘ ʥʘʨʘʩʪʚʘ ʚʲʟʨʘʩʪʪʘ ʥʘ 

ʚʢʣʶʯʚʘʥʝ ʥʘ ʢʨʘʚʠʪʝ ʚ ʦʩʥʦʚʥʦʪʦ ʩʪʘʜʦ (0.611***). ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʩ 90% ʚʝʨʦʷʪʥʦʩʪ 

ʩʲʱʝʩʪʚʫʚʘ ʫʤʝʨʝʥʘ, ʦʪʨʠʮʘʪʝʣʥʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʙʨʦʷ ʥʘ ʣʘʢʪʘʮʠʠʪʝ ʠ ʛʦʜʠʰʥʠʷ ʧʨʦʮʝʥʪ 

ʥʘ ʙʨʘʢ (0.356*), ʠ ʫʤʝʨʝʥʘ, ʧʦʣʦʞʠʪʝʣʥʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʛʦʜʠʰʥʠʷ ʧʨʦʮʝʥʪ ʥʘ ʙʨʘʢ ʠ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʩʝʨʚʠʩ ʧʝʨʠʦʜʘ (0.370*).  

 

ʆʎɽʅʂɸ ʅɸ ʌɽʅʆʊʀʇʅʆ ʀ ɻɽʅɽʊʀʏʅʆ ʈɸɿʅʆʆɹʈɸɿʀɽ ʇʈʀ ʇʆʈʆɼɸʊɸ 

ʃʀʄʋɿʀʅ ɺ ʋʉʃʆɺʀʗʊɸ ʅɸ ʀɿɻʈɸɾɼɸʅɽ ʅɸ ʆʊɺʆʈɽʅ ʈɸɿɺʒɼɽʅ ʅʋʂʃɽʋʉ. 

ʀʂʆʅʆʄʀʏɽʉʂɸ ʆʎɽʅʂɸ 

ʈʘʟʨʘʙʦʪʝʥʦ ʝ ʪʝʭʥʦʣʦʛʠʯʥʦ ʟʘʜʘʥʠʝ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʪʝʭʥʠʯʝʩʢʘ ʝʢʠʧʠʨʦʚʢʘ ʠ 



ʨʝʧʨʦʜʫʢʪʠʚʝʥ ʮʝʥʪʲʨ ʚ ʧʨʦʮʝʩʘ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ ʤʝʩʦʜʘʡʥʘ ʛʦʚʝʜʦʚʲʜʥʘ ʬʝʨʤʘ Ăɿʣʘʪʫʰʘò, 

ʢʲʜʝʪʦ ʩʝ ʦʪʛʣʝʞʜʘʪ ʞʠʚʦʪʥʠ ʦʪ ʧʦʨʦʜʘʪʘ ʃʠʤʫʟʠʥ. ʊʝʭʥʦʣʦʛʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʩʘ 

ʩʲʦʙʨʘʟʝʥʠ ʩ ʚʝʪʝʨʠʥʘʨʥʦʤʝʜʠʮʠʥʩʢʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʞʠʚʦʪʥʦʚʲʜʥʠʪʝ ʦʙʝʢʪʠ, ʜʦʙʨʠʪʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʧʨʘʢʪʠʢʠ ʚ ʛʦʚʝʜʦʚʲʜʥʠ ʬʝʨʤʠ, ʥʦʨʤʘʪʠʚʥʘʪʘ ʙʘʟʘ ʟʘ ʦʪʛʣʝʞʜʘʥʝ ʥʘ 

ʤʝʩʦʜʘʡʥʠ ʛʦʚʝʜʘ, ʩ ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʪʝʨʝʥʘ, ʩʪʦʧʘʥʩʢʘʪʘ ʩʛʨʘʜʘ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ.  

ɺ ʧʨʦʮʝʩʘ ʥʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʥʪʨʦʣ ʥʘ ʪʝʤʧʦʚʝʪʝ ʥʘ ʪʝʛʣʦʚʝʥ ʨʘʩʪʝʞ, 

ʚʲʟʧʨʦʠʟʚʦʜʠʪʝʣʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʦʮʝʥʢʘ ʥʘ ʞʠʚʠ ʞʠʚʦʪʥʠ ʥʘ ʚʲʟʣʦʚʠ ʚʲʟʨʘʩʪʠ ʦʪ 

ʨʘʟʚʠʪʠʝʪʦ ʠ ʩʲʦʪʚʝʪʥʦʪʦ ʠʤ ʦʙʚʲʨʟʚʘʥʝ ʩ ʠʢʦʥʦʤʠʯʝʩʢʠ ʪʝʛʣʘ ʚ ʨʘʟʣʠʯʥʠʪʝ ʝʪʘʧʠ ʦʪ 

ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʨʘʟʚʲʜʥʠʪʝ ʩʭʝʤʠ ʝ ʦʩʥʦʚʥʘ ʟʘʜʘʯʘ ʧʨʠ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʨʘʟʚʲʜʥʦ-

ʩʝʣʝʢʮʠʦʥʥʘʪʘ ʤʝʪʦʜʠʢʘ ʧʦ ʧʨʦʝʢʪʘ. ʆʙʚʲʨʟʚʘʥʝʪʦ ʥʘ ʧʨʦʜʫʢʪʠʚʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʩʲʩ 

ʩʲʦʪʚʝʪʥʠ ʠʢʦʥʦʤʠʯʝʩʢʠ ʪʝʛʣʘ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʚ ʧʨʦʮʝʩʘ ʥʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʩʝʣʝʢʮʠʦʥʥʘ 

ʨʘʙʦʪʘ ʚ ʥʫʢʣʝʫʩʦʚʠ ʩʪʘʜʘ.  

ʀʟʚʲʨʰʝʥʘ ʝ ʠ ʠʢʦʥʦʤʠʯʝʩʢʘ ʦʮʝʥʢʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʷ ʧʨʦʮʝʩ. ɿʘ ʥʦʨʤʘʣʝʥ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥ ʮʠʢʲʣ ʥʘ ʩʪʘʜʦ ʦʪ 50 ʢʨʘʚʠ ʠ 40 ʶʥʠʮʠ ʩʘ ʥʝʦʙʭʦʜʠʤʠ 101 590 ʣʝʚʘ. 

ɿʘʣʦʞʝʥʠʪʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʘʪʘ ʧʨʦʛʨʘʤʘ ʧʨʠʭʦʜʠ ʦʪ ʬʝʨʤʘʪʘ ʩʝ ʬʦʨʤʠʨʘʪ ʩʘʤʦ ʦʪ 

ʧʨʦʜʘʞʙʘʪʘ ʥʘ ʤʲʞʢʠ ʨʘʟʧʣʦʜʝʥ ʤʘʪʝʨʠʘʣ. ʆʮʝʥʝʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʝʜʠʥ ʧʨʠʧʣʦʜ ʧʨʠ 

ʨʘʞʜʘʥʝ ʝ 978 ʣʝʚʘ. ʈʝʘʣʠʟʘʮʠʷʪʘ ʩʘʤʦ ʥʘ ʤʲʞʢʠ ʧʨʠʧʣʦʜʠ ʫʪʝʞʥʷʚʘ ʪʷʭʥʘʪʘ ʩʪʦʡʥʦʩʪ ʩ 

ʯʘʩʪʪʘ ʥʘ ʞʝʥʩʢʠʪʝ ʧʨʠʧʣʦʜʠ ʦʩʪʘʚʝʥʠ ʟʘ ʨʘʟʧʣʦʜ. ʇʦ ʪʘʟʠ ʩʭʝʤʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ 

ʥʦʚʦʨʦʜʝʥʦʪʦ ʤʲʞʢʦ ʪʝʣʝ ʩʝ ʫʜʚʦʷʚʘ ï 1956 ʣʝʚʘ. ʈʘʟʭʦʜʠʪʝ ʧʦ ʦʪʛʣʝʞʜʘʥʝʪʦ ʥʘ ʪʝʣʝʪʦ ʜʦ 

ʦʪʙʠʚʘʥʝ ʜʦʩʪʠʛʘʪ ʩʨʝʜʥʦ 600 ʣʚ. ʥʘ ʛʣʘʚʘ, ʠʣʠ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʝʜʥʦ ʤʲʞʢʦ 

ʥʝʩʝʣʝʢʮʠʦʥʠʨʘʥʦ ʪʝʣʝ ʝ 2556 ʣʝʚʘ. ɿʘʣʦʞʝʥʠʪʝ ʚ ʧʨʦʝʢʪʘ ʦʮʝʥʢʠ ʥʘ ʤʲʞʢʠʪʝ ʪʝʣʝʪʘ, 

ʧʨʦʜʘʚʘʥʠ ʟʘ ʨʘʟʧʣʦʜ, ʱʝ ʧʦʟʚʦʣʠ ʬʝʨʤʘʪʘ ʜʘ ʧʨʝʦʜʦʣʝʝ ʪʦʟʠ ʥʝʛʘʪʠʚʝʥ ʠʢʦʥʦʤʠʯʝʩʢʠ 

ʨʝʟʫʣʪʘʪ. 

 

ʆʇʊʀʄʀɿʀʈɸʅɽ ʉʀʉʊɽʄʀʊɽ ʅɸ ʉɽʃɽʂʎʀʗ ʀ ʈɽʇʈʆɼʋʂʎʀʗ ʇʈʀ ʆɺʎɽ ʆʊ 

ʉʀʅʊɽʊʀʏʅɸ ʇʆʇʋʃɸʎʀʗ ɹʒʃɻɸʈʉʂɸ ʄʃɽʏʅɸ ɿɸ ɽʌɽʂʊʀɺʅʆ ʇʈʆʀɿɺʆɼʉʊɺʆ 

ʅɸ ʆɺʎɽɺʒɼʅɸ ʇʈʆɼʋʂʎʀʗ. ɸʅɸʃʀɿ ʀ ʆʎɽʅʂɸ ʅɸ ɻɽʅɽɸʃʆɻʀʏʅɸʊɸ 

ʉʊʈʋʂʊʋʈɸ 

ɿʘ ʧʨʲʚ ʧʲʪ ʝ ʧʨʦʫʯʝʥ ʤʘʩʪʥʦʢʠʩʝʣʠʥʥʠʷʪ ʩʲʩʪʘʚ ʥʘ ʦʚʯʝ ʤʣʷʢʦ ʦʪ ʧʦʨʦʜʘʪʘ 

ʉʠʥʪʝʪʠʯʥʘ ʧʦʧʫʣʘʮʠʷ ʙʲʣʛʘʨʩʢʘ ʤʣʝʯʥʘ ʧʨʠ ʦʙʦʨʥʦ ʠ ʧʘʩʠʱʥʦ ʦʪʛʣʝʞʜʘʥʝ. ʋʩʪʘʥʦʚʝʥʦ ʝ 

ʧʦ-ʚʠʩʦʢʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʥʘʩʠʪʝʥʠ ʤʘʩʪʥʠ ʢʠʩʝʣʠʥʠ ʧʨʠ ʦʙʦʨʥʦ ʦʪʛʣʝʞʜʘʥʝ ʠ ʥʠʩʢʦ 

ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʤʦʥʦ- ʠ ʧʦʣʠʥʝʥʘʩʠʪʝʥʠʪʝ ʤʘʩʪʥʠ ʢʠʩʝʣʠʥʠ. ʂʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʝʩʝʥʮʠʘʣʥʠ 

ʤʘʩʪʥʠ ʢʠʩʝʣʠʥʠ ʝ ʤʥʦʛʦ ʥʠʩʢʘ ï ʦʤʝʛʘ-3 ʤʘʩʪʥʠ ʢʠʩʝʣʠʥʠ ʦʪ 0,34 ʜʦ 1,08 g/100 g ʤʘʟʥʠʥʘ, 

ʦʤʝʛʘ-6 ʤʘʩʪʥʠ ʢʠʩʝʣʠʥʠ ʦʪ 2,48 ʜʦ 4,53 g/100 g ʤʘʟʥʠʥʘ. ʅʦʨʤʘʪʘ ʥʘ ʚʲʟʚʨʲʱʘʝʤʦʩʪ 

(10,27%) ʝ ʧʦ-ʚʠʩʦʢʘ ʦʪ ʜʠʩʢʦʥʪʦʚʠʷ ʬʘʢʪʦʨ. ʀʥʜʝʢʩʲʪ ʥʘ ʨʝʥʪʘʙʠʣʥʦʩʪʪʘ ʝ ʧʦ-ʚʠʩʦʢ ʦʪ 1, 

ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, ʯʝ ʠʥʚʝʩʪʠʮʠʷʪʘ ʚ ʤʣʝʯʥʘʪʘ ʦʚʮʝʚʲʜʥʘ ʬʝʨʤʘ ʩʝ ʚʲʟʚʨʲʱʘ. ʆʪ ʨʘʟʭʦʜʥʠʪʝ 

ʧʘʨʠʯʥʠ ʧʦʪʦʮʠ ʥʘʡ-ʛʦʣʷʤ ʜʷʣ ʟʘʝʤʘʪ ʪʝʟʠ ʟʘ ʤʘʪʝʨʠʘʣʠ, ʩʣʝʜʚʘʥʠ ʦʪ ʧʘʨʠʯʥʠʪʝ ʨʘʟʭʦʜʥʠ 

ʧʦʪʦʮʠ ʟʘ ʪʨʫʜ ʠ ʩʦʮʠʘʣʥʠ ʦʩʠʛʫʨʦʚʢʠ. ʇʨʝʟ ʧʲʨʚʠʪʝ 5 ʛʦʜʠʥʠ ʥʘʡ-ʛʦʣʷʤ ʝ ʜʝʣʲʪ ʥʘ 

ʧʨʠʭʦʜʠʪʝ ʦʪ ʧʨʦʜʘʞʙʘ ʥʘ ʬʫʨʘʞʠ ï ʩʦʙʩʪʚʝʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʘ ʦʪ 8-ʪʘ ʛʦʜʠʥʘ ʜʦ ʢʨʘʷ ʥʘ 

ʠʥʚʝʩʪʠʮʠʦʥʥʠʷ ʧʨʦʝʢʪ ʧʨʠʭʦʜʠʪʝ ʦʪ ʧʨʦʜʘʞʙʘ ʥʘ ʘʛʥʝʪʘ ʟʘʝʤʘʪ ʥʘʡ-ʛʦʣʷʤ ʜʷʣ ʦʪ 

ʧʨʠʭʦʜʠʪʝ. ʇʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʤʦʜʫʣʥʠʷ ʧʦʜʭʦʜ ʧʨʠ ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʤʘʰʠʥʥʦ ʜʦʝʥʝ 

ʩʧʦʩʦʙʩʪʚʘ ʟʘ ʩʲʱʝʩʪʚʝʥʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʦʪʥʦʩʠʪʝʣʥʠʪʝ ʘʤʦʨʪʠʟʘʮʠʦʥʥʠ ʦʪʯʠʩʣʝʥʠʷ. ɿʘ 

ʧʝʪʛʦʜʠʰʝʥ ʩʨʦʢ ʥʘ ʚʥʝʜʨʷʚʘʥʝ ʨʘʟʭʦʜʠʪʝ ʩʘ ʧʦ-ʥʠʩʢʠ ʦʪ ʪʝʟʠ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʠʷ ʧʦʜʭʦʜ. 

ʇʨʠ ʤʦʜʫʣʥʠʷ ʧʦʜʭʦʜ ʟʘ ʧʦʢʨʠʚʘʥʝ ʥʘ ʨʘʟʭʦʜʠʪʝ ʟʘ ʠʥʚʝʩʪʠʮʠʷʪʘ ʩʝ ʠʟʨʘʟʭʦʜʚʘ ʩʨʝʜʥʦ 

9,28% ʦʪ ʧʦʣʫʯʝʥʠʷ ʧʨʠʭʦʜ, ʘ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʠʷ ï ʦʪ 34,2 ʜʦ 9,8%. ʇʨʠʣʦʞʝʥʠʝʪʦ ʥʘ 

ʤʦʜʫʣʥʠʷ ʧʦʜʭʦʜ ʩʧʦʩʦʙʩʪʚʘ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʦʙʱʠʪʝ ʠʥʚʝʩʪʠʮʠʠ. ɺʢʣʶʯʚʘʥʝʪʦ ʥʘ Progut ʚ 

ʜʘʞʙʘʪʘ ʥʝ ʚʣʠʷʝ ʥʘ ʩʲʩʪʘʚʘ ʥʘ ʤʣʷʢʦʪʦ ʠ ʥʝ ʧʦʢʘʟʚʘ ʩʲʱʝʩʪʚʝʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʤʣʝʯʥʦʩʪʪʘ 

ʥʘ ʦʚʮʝʪʝ. ʇʨʠʣʦʞʝʥʠʪʝ ʩʭʝʤʠ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʝʩʪʨʫʩʘ ʯʨʝʟ ʢʲʩʠ ʧʨʦʛʝʩʪʘʛʝʥʦʚʠ 

ʪʨʝʪʠʨʘʥʠʷ ʠʤʘʪ ʜʦʙʲʨ ʩʠʥʭʨʦʥʠʟʠʨʘʱ ʝʬʝʢʪ (90% ʠ 66,67%), ʥʦ ʩʣʘʙʘ ʟʘʧʣʦʜʷʝʤʦʩʪ 

(22,22% ʠ 33,33%). ʀʥʜʫʮʠʨʘʥʝʪʦ ʥʘ ʩʠʥʭʨʦʥʝʥ ʝʩʪʨʫʩ ʧʨʠ ʦʚʮʝ ʯʨʝʟ ʝʜʥʦʢʨʘʪʥʦ ʧʨʠʣʘʛʘʥʝ 

ʥʘ ʩʠʥʪʝʪʠʯʝʥ ʘʥʘʣʦʛ PGF 2Ŭ ʠʤʘ ʩʠʥʭʨʦʥʠʟʠʨʘʱ ʝʬʝʢʪ ʦʪ 58,97% (ʜʝʥ 10) ʠ 46,66% (ʜʝʥ 



11). ɿʘʧʣʦʜʷʝʤʦʩʪʪʘ ʩʣʝʜ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥ̫ʚʘʥʝ ʦʪ ʧʲʨʚʠ ʝʩʪʨʫʩ ʝ 43,48 ï 44,12% ʠ 

ʧʣʦʜʦʚʠʪʦʩʪʪʘ ʝ 120 ï 148,86%. 

 

ʇʈʆʋʏɺɸʅɽ ɺʃʀʗʅʀɽʊʆ ʅɸ ʅʗʂʆʀ ʅʋʊʈʀʊʀɺʅʀ, ʉɽʃɽʂʎʀʆʅʅʀ ʀ 

ʊɽʍʅʆʃʆɻʀʏʅʀ ɺʒɿɼɽʁʉʊɺʀʗ ɺʒʈʍʋ ʈɸɿɺʀʊʀɽʊʆ ʀ ʇʈʆɼʋʂʊʀɺʅʆʉʊʊɸ ʅɸ 

ʇʏɽʃʅʀʊɽ ʉɽʄɽʁʉʊɺɸ ʀ ʍʀʄʀʏɽʉʂʀʗ ʉʒʉʊɸɺ ʅɸ ʇʏɽʃʅʀʊɽ ʇʈʆɼʋʂʊʀ 

ʇʨʦʫʯʚʘʥʝ ʥʘ ʩʪʠʤʫʣʠʨʘʱʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ ʥʷʢʦʠ ʨʘʩʪʠʪʝʣʥʠ ʝʢʩʪʨʘʢʪʠ ʠ 

ʝʣʝʢʪʨʦʭʠʤʠʯʥʦ ʘʢʪʠʚʠʨʘʥʠ ʚʦʜʥʠ ʨʘʟʪʚʦʨʠ ʚʲʨʭʫ ʧʨʠʟʥʘʮʠʪʝ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʠ ʨʘʟʚʠʪʠʝʪʦ 

ʥʘ ʧʯʝʣʥʠʪʝ ʩʝʤʝʡʩʪʚʘ ʚ ʨʘʡʦʥʘ ʥʘ ʉʤʦʣʷʥ. ɺʲʨʭʫ ʩʠʣʘʪʘ ʥʘ ʩʝʤʝʡʩʪʚʘʪʘ ʠ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ 

ʧʠʣʦʪʦ ʚ ʥʘʯʘʣʦʪʦ ʠ ʚ ʢʨʘʷ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝʪʦ ʧʨʝʟ ʧʨʦʣʝʪʪʘ ʧʦʣʦʞʠʪʝʣʝʥ ʝʬʝʢʪ ʧʦʢʘʟʚʘʪ 

ʧʨʝʧʘʨʘʪʠʪʝ ñVita Feed Goldò ʠ Ăɸʧʠʜʘʩò. ʇʨʝʟ ʝʩʝʥʥʠʷ ʧʝʨʠʦʜ ʦʩʚʝʥ ʪʷʭ ʩʪʠʤʫʣʠʨʘʱʦ 

ʚʣʠʷʥʠʝ ʧʨʦʷʚʷʚʘ ʠ ʧʨʝʧʘʨʘʪʲʪ Ăɸʥʦʣʠʪ-7ò. ʇʨʝʧʘʨʘʪʠʪʝ Ăɸʥʦʣʠʪ-7ò ʠ Ăɸʧʠʜʘʩò ʚʣʠʷʷʪ 

ʩʪʠʤʫʣʠʨʘʱʦ ʚʲʨʭʫ ʧʯʝʣʥʠʪʝ ʩʝʤʝʡʩʪʚʘ ʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʩʲʙʠʨʘʝʤʦʩʪ ʥʘ ʥʝʢʪʘʨ ʠ ʮʚʝʪʝʥ 

ʧʨʘʰʝʮ. ñEcophil-Pò ʥʝ ʦʢʘʟʚʘ ʧʨʠ ʥʠʪʦ ʝʜʠʥ ʦʪ ʧʦʢʘʟʘʪʝʣʠʪʝ ʩʪʠʤʫʣʠʨʘʱʦ ʚʣʠʷʥʠʝ. 

ʇʦʜʭʨʘʥʚʘʥʝ ʥʘ ʧʯʝʣʥʠʪʝ ʩʝʤʝʡʩʪʚʘ ʦʪ ʨʘʟʣʠʯʥʠ ʩʠʩʪʝʤʠ ʢʦʰʝʨʠ ʩʲʩ ʩʪʠʤʫʣʘʪʦʨʠ ʟʘ 

ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʷʡʮʝʥʦʩʥʘʪʘ ʜʝʡʥʦʩʪ ʥʘ ʧʯʝʣʥʠʪʝ ʤʘʡʢʠ ï ʧʯʝʣʥʠʪʝ ʩʝʤʝʡʩʪʚʘ ʩʝ ʦʪʛʣʝʞʜʘʪ ʚ 

ʢʦʰʝʨʠ ʦʪ ʩʠʩʪʝʤʘʪʘ ʃʘʥʛʩʪʨʦʪ-ʈʫʪ ʠ ʩʠʩʪʝʤʘʪʘ ʌʘʨʘʨ. ʂʦʥʪʨʦʣʥʠʪʝ ʩʝʤʝʡʩʪʚʘ ʧʦʣʫʯʘʚʘʪ ʧʦ 

500 ml ʯʠʩʪ ʟʘʭʘʨʝʥ ʩʠʨʦʧ ʥʘ ʢʦʰʝʨ ʪʨʠ ʧʲʪʠ ʩʝʜʤʠʯʥʦ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 1 ʤʝʩʝʮ. ʇʨʠ 

ʦʧʠʪʥʠʪʝ ʩʝʤʝʡʩʪʚʘ ʩʘ ʩʧʘʟʝʥʠ ʩʲʱʠʪʝ ʫʩʣʦʚʠʷ, ʢʘʪʦ ʢʲʤ ʟʘʭʘʨʥʠʷ ʩʠʨʦʧ ʝ ʜʦʙʘʚʝʥʘ ʭʣʝʙʥʘ 

ʤʘʷ ʠ Mn (3 mg/l). ʂʦʥʪʨʦʣʠʨʘʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ, ʩʠʣʘ ʥʘ ʧʯʝʣʥʦʪʦ ʩʝʤʝʡʩʪʚʦ, ʷʡʮʝʥʦʩʥʘ 

ʜʝʡʥʦʩʪ ʥʘ ʧʯʝʣʥʠʪʝ ʤʘʡʢʠ, ʨʘʟʭʦʜ ʥʘ ʭʨʘʥʘ ʧʦ ʚʨʝʤʝ ʥʘ ʟʠʤʫʚʘʥʝʪʦ ʠ ʧʦʜʤʦʨ ʧʨʠ ʧʯʝʣʥʠʪʝ 

ʩʝʤʝʡʩʪʚʘ ʩʘ ʚ ʧʨʦʮʝʩ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʦʙʨʘʙʦʪʢʘ. ʀʟʩʣʝʜʚʘʥʦ ʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʧʦʜʭʨʘʥʚʘʥʝʪʦ 

ʥʘ ʧʯʝʣʥʠ ʩʝʤʝʡʩʪʚʘ ʩ CuSO4 ʚʲʨʭʫ ʭʠʤʠʯʥʠʷ ʩʲʩʪʘʚ ʥʘ ʪʷʣʦʪʦ ʥʘ ʤʣʘʜʠ ʥʝʣʝʪʷʱʠ ʧʯʝʣʠ 

ʨʘʙʦʪʥʠʯʢʠ, ʢʦʤʧʦʥʝʥʪʠ ʦʪ ʩʲʩʪʘʚʘ ʥʘ ʧʦʣʫʯʘʚʘʥʦʪʦ ʧʯʝʣʥʦ ʤʣʝʯʠʮʝ ʠ ʥʷʢʦʠ ʜʨʫʛʠ ʧʯʝʣʥʠ 

ʧʨʦʜʫʢʪʠ. ɼʦʙʘʚʷʥʝʪʦ ʥʘ CuSO4 ʚ ʢʦʥʮʝʥʪʨʘʮʠʷ 4 mg/l ʢʲʤ ʟʘʭʘʨʥʠʷ ʩʠʨʦʧ ʥʘ ʧʯʝʣʥʠʪʝ 

ʩʝʤʝʡʩʪʚʘ ʥʝ ʦʢʘʟʚʘ ʜʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪ ʭʠʤʠʯʥʠʷ ʩʲʩʪʘʚ ʥʘ 

ʪʷʣʦʪʦ ʥʘ ʧʯʝʣʠʪʝ ʠ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʧʦʣʫʯʝʥʦʪʦ ʧʯʝʣʥʦ ʤʣʝʯʠʮʝ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ ʨʘʟʣʠʢʠ ʝʜʠʥʩʪʚʝʥʦ ʧʨʠ ʧʦʢʘʟʘʪʝʣʠʪʝ ʝʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪ ʥʘ 

ʧʦʣʫʯʝʥʦʪʦ ʧʯʝʣʥʦ ʤʣʝʯʠʮʝ ʠ ʜʠʘʩʪʘʟʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʧʯʝʣʥʠʷ ʤʝʜ. ʇʨʦʫʯʚʘʥʝ ʚʠʜʘ ʥʘ 

ʟʘʧʝʯʘʪʢʘʪʘ ʥʘ ʤʝʜʘ, ʢʘʪʦ ʧʦʨʦʜʝʥ ʧʨʠʟʥʘʢ ʩʧʦʨʝʜ ʚʲʟʨʘʩʪʪʘ ʥʘ ʧʠʪʠʪʝ ï ʧʦʜʙʨʘʥʠ ʩʘ ʜʚʝ 

ʛʨʫʧʠ ʦʪ ʧʦ 5 ʧʯʝʣʥʠ ʩʝʤʝʡʩʪʚʘ. ɽʜʥʘʪʘ ʛʨʫʧʘ ʦʪʛʦʚʘʨʷ ʥʘʧʲʣʥʦ ʥʘ ʤʦʨʬʦʣʦʛʠʯʥʠʪʝ ʠ 

ʝʪʦʣʦʛʠʯʥʠ ʧʨʠʟʥʘʮʠ ʟʘ ʤʝʩʪʥʘʪʘ ʧʯʝʣʘ (ʩʪʘʥʜʘʨʪ), ʘ ʜʨʫʛʘʪʘ ï ʚ ʤʘʢʩʠʤʘʣʥʘ ʩʪʝʧʝʥ ʩʝ 

ʦʪʣʠʯʘʚʘ ʦʪ ʩʪʘʥʜʘʨʪʘ. ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʝ ʥʘʧʨʘʚʝʥ ʠʟʚʦʜ, ʯʝ 

ʝʪʦʣʦʛʠʯʥʠʷʪ ʧʨʠʟʥʘʢ Ăʚʠʜ ʥʘ ʟʘʧʝʯʘʪʢʘʪʘò ʩʣʝʜʚʘ ʜʘ ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʢʘʪʦ ʩʝʣʝʢʮʠʦʥʝʥ 

ʧʦʢʘʟʘʪʝʣ ʩʘʤʦ ʥʘ ʧʠʪʠ, ʥʘ ʢʦʠʪʦ ʥʠʢʦʛʘ ʥʝ ʝ ʦʪʛʣʝʞʜʘʥʦ ʧʠʣʦ ʠ ʯʝ ʘʨʝʘʣʠʪʝ ʥʘ ʤʝʩʪʥʘʪʘ 

ʩʠʚʘ ʧʯʝʣʘ ʧʦʩʪʦʷʥʥʦ ʥʘʤʘʣʷʚʘʪ. ʇʨʦʫʯʚʘʥʝ ʝʬʝʢʪʘ ʥʘ ʩʣʷʪʦʪʦ ʩʜʨʫʞʘʚʘʥʝ ʚʲʨʭʫ 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʟʠʤʫʚʘʥʝʪʦ ʥʘ ʩʣʘʙʠ ʧʯʝʣʥʠ ʩʝʤʝʡʩʪʚʘ ï ʨʘʟʨʘʙʦʪʝʥ ʝ ʠ ʠʟʧʠʪʘʥ ʧʠʣʦʪʝʥ 

ʘʚʪʦʨʩʢʠ ʤʦʜʝʣ ʠ ʤʝʪʦʜ ʟʘ ʩʘʤʦʩʬʦʨʤʠʨʘʱʦ ʩʝ ʩʪʘʨʪʝʨʥʦ ʩʝʤʝʡʩʪʚʦ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʚʠʩʦʢʠ 

ʩʪʦʡʥʦʩʪʠ ʥʘ ʙʨʦʷ ʥʘ ʟʘʭʨʘʥʝʥʠʪʝ ʤʘʪʦʯʥʠ ʣʘʨʚʠ, ʠʜʝʥʪʠʯʥʠ ʧʦ ʩʪʦʡʥʦʩʪ ʩ ʚʲʟʧʨʠʝʪʠʪʝ ʧʨʠ 

ʩʪʘʨʪʝʨʥʦ ʟʘʭʨʘʥʚʘʥʝ, ʥʦ ʧʨʠ ʨʷʟʢʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʚʨʝʤʝʪʨʘʝʥʝʪʦ ʟʘ ʬʦʨʤʠʨʘʥʝ ʠ 

ʨʘʟʬʦʨʤʠʨʘʥʝ ʧʨʠ ʟʥʘʯʠʪʝʣʥʦ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʧʨʝʢʠʷ ʢʦʥʪʘʢʪ ʩ ʧʯʝʣʠʪʝ. 

 

ʀɿʉʃɽɼɺɸʅɽ ɺʃʀʗʅʀɽʊʆ ʅɸ ɸʅʊʀʆʂʉʀɼɸʅʊʀ ɺʒʈʍʋ ʉɽʄɽʅʅɸ ʊɽʏʅʆʉʊ 

ʆʊ ʉɽʃʉʂʆʉʊʆʇɸʅʉʂʀ ɾʀɺʆʊʅʀ   

ʂʨʠʦʢʦʥʩʝʨʚʘʮʠʷʪʘ ʝ ʩʚʲʨʟʘʥʘ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʨʝʘʢʪʠʚʥʠ ʦʢʩʠʛʝʥʥʠ ʩʫʙʩʪʘʥʮʠʠ 

(ROS), ʢʦʠʪʦ ʚʦʜʷʪ ʜʦ ʣʠʧʠʜʥʘ ʧʝʨʦʢʩʠʜʘʮʠʷ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʥʠʪʝ ʤʝʤʙʨʘʥʠ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ 

ʟʘʛʫʙʘ ʥʘ ʧʦʜʚʠʞʥʦʩʪʪʘ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ, ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʪʘ ʠ ʧʣʦʜʦʚʠʪʦʩʪʪʘ. ʎʝʣʪʘ ʥʘ 

ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʝʬʝʢʪʲʪ ʥʘ ʘʥʪʠʦʢʩʠʜʘʥʪʠʪʝ ï ʦʢʩʠʜʠʨʘʥ ʛʣʫʪʘʪʠʦʥ 

(GSSG), ʨʝʜʫʮʠʨʘʥ ʛʣʫʪʘʪʠʦʥ (GSH) ʠ ʛʦʚʝʞʜʠ ʩʝʨʫʤʝʥ ʘʣʙʫʤʠʥ (BSA) ʚʲʨʭʫ ʩʪʘʥʜʘʨʪʥʠ 

ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʩʧʝʨʤʘʪʘ (ʧʦʜʚʠʞʥʦʩʪ, ʘʢʨʦʟʦʤʥʘʪʘ ʠ ʦʙʱʠʪʝ ʘʥʦʤʘʣʠʠ, ʭʠʧʦʦʩʤʦʪʠʯʝʥ ʪʝʩʪ - 

HOST), ʝʥʜʦʛʝʥʥʠʪe ʘʥʪʠʦʢʩʠʜʘʥʪʥʠ ʝʥʟʠʤʥʠ ʘʢʪʠʚʥʦʩʪʠ ʠ ʦʧʣʦʜʠʪʝʣʥʠʪʝ ʢʘʯʝʩʪʚʘ ʥʘ 

ʟʘʤʨʘʟʝʥʘ - ʨʘʟʤʨʘʟʝʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ʦʪ ʙʠʢ. ʀʟʧʦʣʟʚʘʥʠ ʩʘ ʦʩʝʤʥʘʜʝʩʝʪ ʝʷʢʫʣʘʪʘ ʦʪ ʪʨʠ 



ʘʙʦʨʠʛʝʥʥʠ ʙʠʢʘ, ʧʦʣʫʯʝʥʠ ʯʨʝʟ ʠʟʢʫʩʪʚʝʥʘ ʚʘʛʠʥʘ ʠ ʜʝʚʝʪ ʧʨʦʙʠ ʦʪ ʝʷʢʫʣʘʪʠʪʝ ʩʝ ʨʘʟʨʝʞʜʘʪ 

ʩ BioxcellÈ ʨʘʟʨʝʜʠʪʝʣ, ʦʙʦʛʘʪʝʥ ʩ ʘʥʪʠʦʢʩʠʜʘʥʪʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʛʦʚʝʞʜʠ ʩʝʨʫʤʝʥ ʘʣʙʫʤʠʥ (5 

mg/ml), ʨʝʜʫʮʠʨʘʥ ʛʣʫʪʘʪʠʦʥ (2 mʄ), ʦʢʩʠʜʠʨʘʥ ʛʣʫʪʘʪʠʦʥ (2 mʄ) ʠ ʨʘʟʨʝʜʠʪʝʣ, ʢʦʡʪʦ ʥʝ 

ʩʲʜʲʨʞʘ ʘʥʪʠʦʢʩʠʜʘʥʪʠ (ʢʦʥʪʨʦʣʘ). ɼʦʙʘʚʷʥʝʪʦ ʥʘ ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʚʦʜʠ ʜʦ ʧʦ-ʥʠʩʢʠ 

ʧʨʦʮʝʥʪʠ ʥʘ ʘʢʨʦʟʦʤʥʠ ʫʚʨʝʞʜʘʥʠʷ ʠ ʦʙʱʠ ʘʥʦʤʘʣʠʠ. ʅʷʤʘ ʟʥʘʯʠʤʠ ʨʘʟʣʠʢʠ ʤʝʞʜʫ ʛʨʫʧʠʪʝ 

ʧʨʠ ʨʝʜʫʮʠʨʘʥ ʛʣʫʪʘʪʠʦʥ ʠ ʛʣʫʪʘʪʠʦʥ ʧʝʨʦʢʩʠʜʘʟʘ ʝʥʟʠʤʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ. ʉʫʧʝʨʦʢʩʠʜ 

ʜʠʩʤʫʪʘʟʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʚʲʚ ʚʩʠʯʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʛʨʫʧʠ ʩ ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʝ ʧʦ-ʥʠʩʢʘ ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ. ʆʩʚʝʥ ʪʦʚʘ ʛʦʚʝʞʜʠ ʩʝʨʫʤʝʥ ʘʣʙʫʤʠʥ ʫʚʝʣʠʯʘʚʘ ʘʢʪʠʚʥʦʩʪʪʘ 

ʥʘ ʢʘʪʘʣʘʟʘʪʘ ʩʣʝʜ ʧʨʦʮʝʩʘ ʥʘ ʟʘʤʨʘʟʷʚʘʥʝ ï ʨʘʟʤʨʘʟʷʚʘʥʝ. 

 

ʉʒɿɼɸɺɸʅɽ ʀ ʇʈʀʃʆɾɽʅʀɽ ʅɸ ʅʆɺʀ ɿʅɸʅʀʗ ɿɸ ʂɸʏɽʉʊɺʆʊʆ ʀ 

ʂʆʅɺɽʈʉʀʗʊɸ ʅɸ ɹʀʆʈɽʉʋʈʉʀ ʇʈʀ ʍʈɸʅɽʅɽʊʆ ʅɸ ʉɽʃʉʂʆʉʊʆʇɸʅʉʂʀʊɽ 

ɾʀɺʆʊʅʀ ʀ ʇʊʀʎʀʊɽ 

ʀʥʦʚʘʪʠʚʥʠ ʠ ʘʣʪʝʨʥʘʪʠʚʥʠ ʝʥʝʨʛʠʡʥʠ ʠ ʧʨʦʪʝʠʥʦʚʠ ʬʫʨʘʞʠ ʠ ʤʠʥʝʨʘʣʥʠ ʜʦʙʘʚʢʠ ï 

ʦʮʝʥʢʘ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʠʤ ï ʧʨʦʚʝʜʝʥʠ ʩʘ ʩʝʨʠʷ ʙʘʣʘʥʩʦʚʠ ʦʧʠʪʠ ʩ ʦʚʥʠ ʠ ʝ ʥʘʧʨʘʚʝʥʘ 

ʢʦʤʧʣʝʢʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʩʲʩʪʘʚʘ ʠ ʦʮʝʥʢʘ ʥʘ ʭʨʘʥʠʪʝʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʨʘʜʠʮʠʦʥʥʠ 

ʙʦʙʦʚʠ ʢʫʣʪʫʨʠ ʣʫʧʠʥʘ, ʯʝʨʝʥ ʥʘʭʫʪ ʠ ʥʦʚ ʩʦʨʪ ʥʘʭʫʪ ɼʋʃʆ, ʢʘʢʪʦ ʠ ʩʠʣʘʞ ʦʪ ʩʦʨʛʦ. ʅʦʚʠʷʪ 

ʩʦʨʪ ʥʘʭʫʪ ɼʋʃʆ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ 19,40% ʩʫʨʦʚ ʧʨʦʪʝʠʥ, 4,80% ʤʘʟʥʠʥʠ, 3,68% ʩʫʨʦʚʘ 

ʧʝʧʝʣ ʠ 8,94% ʩʫʨʦʚʠ ʚʣʘʢʥʠʥʠ. ʅʘʭʫʪ ɼʋʃʆ ʟʥʘʯʠʪʝʣʥʦ ʧʦʚʠʰʘʚʘ ʩʤʠʣʘʝʤʦʩʪʪʘ. ʅʘʭʫʪʲʪ ʝ 

ʙʦʛʘʪ ʥʘ ʝʩʝʥʮʠʘʣʥʠʪʝ ɸʂ ʣʠʟʠʥ, ʣʝʡʮʠʥ, ʬʝʥʠʣʘʣʘʥʠʥ, ʥʦ ʝ ʢʨʘʡʥʦ ʙʝʜʝʥ ʥʘ 

ʩʷʨʦʩʲʜʲʨʞʘʱʠʪʝ ʤʝʪʦʥʠʥ ʠ ʮʠʩʪʠʥ. ʆʪ ʟʘʤʝʥʠʤʠʪʝ ɸʂ ʝ ʙʦʛʘʪ ʥʘ ʘʨʛʠʥʠʥ. ʅʘʭʫʪ ɼʫʣʦ ʠʤʘ 

ʚʠʩʦʢʦ ʩʲʦʪʥʦʰʝʥʠʝ ʥʘ ʇʅʄʂ: ʅʄʂ. ʃʫʧʠʥʘʪʘ ʠ ʜʚʘʪʘ ʩʦʨʪʘ ʥʘʭʫʪ ʩʘ ʜʦʙʨʠ ʠʟʪʦʯʥʠʮʠ ʥʘ 

ʫʩʚʦʠʤʠʪʝ Ca, P, Mg, Fe ʠ K. ʅʦʚʠʷʪ ʩʦʨʪ ʥʘʭʫʪ ɼʋʃʆ, ʢʘʢʪʦ ʠ ʣʫʧʠʥʘʪʘ, ʤʦʞʝ ʜʘ ʫʯʘʩʪʚʘʪ ʚ 

ʭʨʘʥʝʥʝʪʦ ʥʘ ʧʨʝʞʠʚʥʠ ʞʠʚʦʪʥʠ ʜʦ 20% ʦʪ ʜʘʞʙʘʪʘ. ʉʪʘʥʜʘʨʪʥʠʷʪ ʥʘʭʫʪ ʤʦʞʝ ʜʘ ʫʯʘʩʪʚʘ ʜʦ 

40% ʦʪ ʜʘʞʙʘʪʘ. 

ʆʪʧʘʜʲʯʥʠ ʧʨʦʜʫʢʪʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʙʠʦʛʦʨʠʚʘ ʦʪ ʨʘʩʪʠʪʝʣʥʠ ʩʫʨʦʚʠʥʠ, ʢʘʪʦ 

ʢʦʤʧʦʥʝʥʪʠ ʧʨʠ ʭʨʘʥʝʥʝ ʥʘ ʞʠʚʦʪʥʠʪʝ ʠ ʧʪʠʮʠʪʝ ï ʦʮʝʥʢʘ ʠ ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ. 

ɽʢʩʧʝʨʠʤʝʥʪ ʩ ʧʨʘʩʝʪʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʠʷ ʠ ʙʠʦʣʦʛʠʯʥʠʷ ʝʬʝʢʪ ʥʘ ʨʘʧʠʯʝʥ 

ʰʨʦʪ ï ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʧʨʦʚʝʜʝʥʦ ʩ 24 ʧʨʘʩʝʪʘ. ɾʠʚʦʪʥʠʪʝ ʩʘ ʨʘʟʜʝʣʝʥʠ ʥʘ ʜʚʝ ʛʨʫʧʠ: 

ʢʦʥʪʨʦʣʥʘ ï ʭʨʘʥʝʥʘ ʩʲʩ ʩʪʘʥʜʘʨʪʝʥ ʢʦʤʙʠʥʠʨʘʥ ʬʫʨʘʞ ʩ ʦʩʥʦʚʝʥ ʧʨʦʪʝʠʥʦʚ ʠʟʪʦʯʥʠʢ 

ʩʣʲʥʯʦʛʣʝʜʦʚ ʰʨʦʪ, ʠ ʦʧʠʪʥʘ ï ʭʨʘʥʝʥʘ ʩ ʢʦʤʙʠʥʠʨʘʥ ʬʫʨʘʞ ʩʲʩ ʩʲʱʘʪʘ ʝʥʝʨʛʠʡʥʘ ʠ 

ʧʨʦʪʝʠʥʦʚʘ ʭʨʘʥʠʪʝʣʥʦʩʪ, ʢʘʪʦ ʯʘʩʪ ʦʪ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʚʲʚ ʬʫʨʘʞʘ ʩʘ ʟʘʤʝʩʪʝʥʠ 

ʩ 10% ʨʘʧʠʯʝʥ ʰʨʦʪ. ʆʧʠʪʲʪ ʝ ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 112 ʜʥʠ. ʂʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ ʝ ʧʦʣʫʯʘʚʘʣʘ 

ʩʪʘʥʜʘʨʪʝʥ ʢʦʤʙʠʥʠʨʘʥ ʬʫʨʘʞ, ʘ ʜʚʝʪʝ ʦʧʠʪʥʠ ʛʨʫʧʠ ï ʢʦʤʙʠʥʠʨʘʥ ʬʫʨʘʞ ʩʲʩ ʩʲʜʲʨʞʘʥʠʝ 

ʥʘ ʨʘʧʠʯʝʥ ʰʨʦʪ 5%. ʇʨʝʟ ʪʨʝʪʠʷ ʧʦʜʧʝʨʠʦʜ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ ʝ ʧʦʣʫʯʘʚʘʣʘ ʩʪʘʥʜʘʨʪʝʥ 

ʢʦʤʙʠʥʠʨʘʥ ʬʫʨʘʞ ʟʘ ʩʲʦʪʚʝʪʥʘʪʘ ʢʘʪʝʛʦʨʠʷ, ʝʜʥʘʪʘ ʦʧʠʪʥʘ ʛʨʫʧʘ ï ʩ̡ ʱʠʷ ʬʫʨʘʞ ʩʲʩ 

ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʨʘʧʠʯʝʥ ʰʨʦʪ 5%, ʘ ʜʨʫʛʘʪʘ ʥʘ 10%. ʂʦʥʪʨʦʣʠʨʘʥʠ ʩʘ ʞʠʚʦ ʪʝʛʣʦ ʥʘ 

ʧʠʣʝʪʘʪʘ, ʢʦʥʩʫʤʘʮʠʷʪʘ ʥʘ ʬʫʨʘʞ ʠ ʟʜʨʘʚʦʩʣʦʚʥʦʪʦ ʩʲʩʪʦʷʥʠʝ. ɺ ʢʨʘʷ ʥʘ ʦʧʠʪʥʠʷ ʧʝʨʠʦʜ ʝ 

ʚʟʝʪʘ ʢʨʲʚ ʦʪ ʢʨʠʣʥʘʪʘ ʚʝʥʘ ʥʘ ʧʠʣʝʪʘʪʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʦʙʱ ʭʦʣʝʩʪʝʨʦʣ ʚ 

ʢʨʲʚʥʠʷ ʩʝʨʫʤ. ʀʟʚʲʨʰʝʥ ʝ ʢʣʘʥʠʯʝʥ ʘʥʘʣʠʟ, ʘʥʘʣʠʟ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʤʝʩʦʪʦ ʠ ʩʘ ʚʟʝʪʠ 

ʧʨʦʙʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʭʠʤʠʯʥʠʷ ʩʲʩʪʘʚ ʥʘ ʤʝʩʦʪʦ. ɽʢʩʧʝʨʠʤʝʥʪʠ ʩʲʩ ʟʘʡʮʠ (ʤʲʞʢʠ ʠ ʞʝʥʩʢʠ, 

ʦʪ ʜʚʝ ʧʦʨʦʜʠ) ʟʘ ʦʮʝʥʢʘ ʥʘ ʫʛʦʠʪʝʣʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʢʣʘʥʠʯʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ï ʧʨʦʚʝʜʝʥʠ 

ʩʘ ʜʚʘ ʦʧʠʪʘ ʩ ʘʥʘʣʦʛʠʯʥʘ ʧʦʩʪʘʥʦʚʢʘ, ʚʩʝʢʠ ʩ ʧʦ 81 ʙʨ. ʟʘʡʮʠ. ɾʠʚʦʪʥʠʪʝ ʩʘ ʦʪ ʜʚʝ ʧʦʨʦʜʠ ï 

ʅʦʚʦʟʝʣʘʥʜʩʢʠ ʠ ʂʘʣʠʬʦʨʥʠʡʩʢʠ, ʛʨʫʧʠʨʘʥʠ ʚ ʯʝʪʠʨʠ ʦʧʠʪʥʠ ʧʦʩʪʘʥʦʚʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʜʘʪʘʪʘ ʥʘ ʨʘʞʜʘʥʝ, ʢʘʢʪʦ ʠ ʭʨʘʥʝʥʠ ʩ 3 ʦʧʠʪʥʠ ʜʘʞʙʠ: ʢʦʥʪʨʦʣʥʘ, ʧʲʨʚʘ ʦʧʠʪʥʘ ʩ ʨʘʧʠʯʝʥ 

ʰʨʦʪ ʠ ʚʪʦʨʘ ʦʧʠʪʥʘ ʩ DDGS. ʂʦʥʪʨʦʣʠʨʘʥʘ ʝ ʢʦʥʩʫʤʘʮʠʷʪʘ ʥʘ ʬʫʨʘʞ ʠ ʥʘ ʚʦʜʘ, ʧʨʠʨʘʩʪʲʪ ʠ 

ʪʝʤʧʝʨʘʪʫʨʥʠʪʝ ʫʩʣʦʚʠʷ ʚ ʧʦʤʝʱʝʥʠʝʪʦ. ʆʪ ʚʩʷʢʘ ʦʧʠʪʥʘ ʧʦʩʪʘʥʦʚʢʘ ʩʘ ʟʘʢʣʘʥʠ ʧʦ 55 ʙʨʦʷ 

ʟʘʡʮʠ, ʥʘʧʨʘʚʝʥ ʝ ʧʲʣʝʥ ʢʣʘʥʠʯʝʥ ʘʥʘʣʠʟ. ɺʟʝʪʠ ʩʘ ʢʨʲʚʥʠ ʧʨʦʙʠ ʦʪ ʶʛʫʣʘʨʥʘʪʘ ʚʝʥʘ ʠ 

ʬʝʢʘʣʥʦʩʲʜʲʨʞʠʤʦ. ʆʪʧʨʝʧʘʨʠʨʘʥʠ ʩʘ ʧʨʦʙʠ ʤʝʩʦ ʦʪ 3 ʤʫʩʢʫʣʘ ʟʘ ʭʠʤʠʯʝʥ ʘʥʘʣʠʟ, ʧʨʦʙʠ 

ʢʘʡʤʘ ʟʘ ʧʲʣʝʥ ʭʠʤʠʯʝʥ ʘʥʘʣʠʟ ʠ ʧʨʦʜʫʢʪʠ ʥʘ ʦʢʠʩʣʝʥʠʝʪʦ, ʟʘ ʘʥʘʣʠʟ ʥʘ ʣʠʧʠʜʥʠ ʧʨʦʬʠʣʠ ʥʘ 

ʧʨʦʙʠ ʦʪ ʦʢʦʣʦʙʲʙʨʝʯʥʘʪʘ ʠ ʥʘʜʣʦʧʘʪʢʦʚʘʪʘ ʤʘʟʥʠʥʘ. ʀʥʦʚʘʪʠʚʥʠ ʧʨʦʜʫʢʪʠ ʦʪ ʧʨʠʣʦʞʥʘʪʘ 

ʘʣʛʦʣʦʛʠʷ, ʚʢʣ. ʯʝʨʥʦʤʦʨʩʢʠ ʤʘʢʨʦʚʦʜʦʨʘʩʣʠ ï ʦʮʝʥʢʘ ʥʘ ʝʬʝʢʪʘ ʧʨʠ ʭʨʘʥʝʥʝ ʥʘ ʞʠʚʦʪʥʠʪʝ ʠ 



ʧʪʠʮʠʪʝ ï ʧʨʦʚʝʜʝʥʦ ʝ ʤʦʥʠʪʦʨʠʥʛʦʚʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʠʥʦʚʘʪʠʚʥʠ ʧʨʦʜʫʢʪʠ ʦʪ ʧʨʠʣʦʞʥʘʪʘ 

ʘʣʛʦʣʦʛʠʷ, ʚʢʣ. ʯʝʨʥʦʤʦʨʩʢʠ ʤʘʢʨʦʚʦʜʦʨʘʩʣʠ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʩʲʩʪʘʚʘ ʠ ʦʮʝʥʢʘ ʥʘ 

ʭʨʘʥʠʪʝʣʥʘʪʘ ʠʤ ʩʪʦʡʥʦʩʪ ʧʨʠ ʧʪʠʮʠ. ʅʘʧʨʘʚʝʥʘʪʘ ʢʦʣʝʢʮʠʷ ʦʪ ʯʝʨʥʦʤʦʨʩʢʠ 

ʤʘʢʨʦʚʦʜʦʨʘʩʣʠ ʚʢʣʶʯʚʘ: ʦʙʠʢʥʦʚʝʥʘ ʤʦʨʩʢʘ ʩʘʣʘʪʘ, ʚʣʘʢʥʝʩʪʦ ʟʝʣʝʥʦ ʚʦʜʦʨʘʩʣʦ, ʢʦʨʘʚʘ 

ʤʦʨʩʢʘ ʩʘʣʘʪʘ ʠ ʢʦʩʤʘʪʘ ʮʠʩʪʦʟʝʡʨʘ. ʇʨʦʫʯʚʘʥʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʥʘʪʫʨʘʣʥʠ ʜʦʙʘʚʢʠ ʩ ʜʦʢʘʟʘʥʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʥʠ ʠ ʘʥʪʠʬʫʥʛʘʣʥʠ ʩʚʦʡʩʪʚʘ ʚʲʨʭʫ ʤʠʢʦʣʦʛʠʯʥʠʷ ʩʪʘʪʫʩ ʥʘ 

ʟʲʨʥʝʥʠ ʞʠʪʥʠ ʢʫʣʪʫʨʠ ï ʧʨʦʫʯʝʥ ʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʷʪ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʝʥ ʠ ʘʥʪʠʬʫʥʛʘʣʝʥ 

ʝʬʝʢʪ ʥʘ ʥʘʪʫʨʘʣʥʠʪʝ ʨʘʩʪʠʪʝʣʥʠ ʜʦʙʘʚʢʠ ʢʫʨʢʫʤʘ, ʩʫʭ ʝʢʩʪʨʘʢʪ ʦʪ ʢʨʲʚʝʥ ʟʜʨʘʚʝʮ ʠ ʤʘʩʣʦ 

ʦʪ ʨʠʛʘʥ ʚʲʨʭʫ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʙʘʢʪʝʨʠʠ ʠ ʧʣʝʩʝʥʥʠ ʛʲʙʠ, ʢʘʢʪʦ ʠ ʧʨʦʤʝʥʠʪʝ ʚ pH ʠ 

ʧʝʨʦʢʠʩʥʦʪʦ ʯʠʩʣʦ ʥʘ ʮʘʨʝʚʠʮʘ, ʧʰʝʥʠʮʘ, ʝʯʝʤʠʢ ʠ ʪʨʠʪʠʢʘʣʝ ʧʨʠ ʩʲʭʨʘʥʝʥʠʝ. ʇʦʜʙʨʘʥʠʪʝ 

ʥʘʪʫʨʘʣʥʠ ʜʦʙʘʚʢʠ (ʢʫʨʢʫʤʘ, ʩʫʭ ʝʢʩʪʨʘʢʪ ʦʪ ʢʨʲʚʝʥ ʟʜʨʘʚʝʮ ʠ ʤʘʩʣʦ ʦʪ ʨʠʛʘʥ) ʧʨʦʷʚʷʚʘʪ ʚ 

ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʠʥʭʠʙʠʨʘʱʦ ʜʝʡʩʪʚʠʝ ʩʧʨʷʤʦ ʙʘʢʪʝʨʠʠʪʝ ʠ ʧʣʝʩʝʥʥʠʪʝ ʛʲʙʠ ʚ ʧʨʦʫʯʚʘʥʠʪʝ 

ʟʲʨʥʝʥʠ ʢʫʣʪʫʨʠ, ʢʦʝʪʦ ʟʘʚʠʩʠ ʦʪ ʩʲʩʪʘʚʘ ʠʤ ʠ ʱʘʤʦʚʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ.  

 

ɿɽʄɽɼɽʃʉʂʀ ʀʅʉʊʀʊʋʊ, ʉʊɸʈɸ ɿɸɻʆʈɸ 

ɻɽʅɽʊʀʏʅʀ, ɹʀʆʃʆɻʀʏʅʀ, ʊɽʍʅʆʃʆɻʀʏʅʀ ʀ ʀʂʆʅʆʄʀʏɽʉʂʀ ʌɸʂʊʆʈʀ 

ʇʈʀ ʈɸɿʃʀʏʅʀ ʇʈʆɼʋʂʊʀɺʅʀ ʅɸʇʈɸɺʃɽʅʀʗ ʉɽʃʉʂʆʉʊʆʇɸʅʉʂʀ ɾʀɺʆʊʅʀ 

ʇʦʩʪʠʛʘʥʝʪʦ ʥʘ ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʠ ʠ ʠʢʦʥʦʤʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʠ ʧʨʦʜʫʢʪʠʚʥʠ ʩʠʩʪʝʤʠ 

ʧʨʠ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠʪʝ ʞʠʚʦʪʥʠ ʝ ʢʣʶʯʦʚ ʬʘʢʪʦʨ ʟʘ ʫʩʧʝʰʥʠʷ ʙʠʟʥʝʩ ʥʘ ʬʝʨʤʝʨʠʪʝ. 

ɹʝʟʩʧʦʨʥʦ ʪʦʚʘ ʝ ʩʚʲʨʟʘʥʦ ʩ ʧʦʩʪʦʷʥʝʥ ʩʪʨʝʤʝʞ ʢʲʤ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʘʪʘ 

ʩʪʦʡʥʦʩʪ ʥʘ ʞʠʚʦʪʥʠʪʝ ʧʦ ʧʲʪʷ ʥʘ ʩʝʣʝʢʮʠʷʪʘ. ɺ ʠʟʙʦʨʘ ʥʘ ʩʝʣʝʢʮʠʦʥʥʘ ʮʝʣ ʥʘʩʪʲʧʚʘ ʛʦʣʷʤʦ 

ʤʝʪʦʜʠʯʥʦ ʦʙʥʦʚʣʝʥʠʝ, ʥʘʩʦʯʝʥʦ ʢʲʤ ʩʪʨʝʤʝʞʘ ʜʘ ʙʲʜʘʪ ʦʮʝʥʝʥʠ ʠ ʚʧʣʝʪʝʥʠ ʚ 

ʩʝʣʝʢʮʠʦʥʥʠʪʝ ʮʝʣʠ ʚʩʝ ʧʦʚʝʯʝ ʧʨʠʟʥʘʮʠ, ʯʠʝʪʦ ʠʢʦʥʦʤʠʯʝʩʢʦ ʟʥʘʯʝʥʠʝ ʪʨʫʜʥʦ ʤʦʞʝ ʜʘ 

ʙʲʜʝ ʦʧʨʝʜʝʣʝʥʦ ʜʠʨʝʢʪʥʦ. 

ʅʘʨʝʜ ʩ ʪʦʚʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ ʠ ʛʣʦʙʘʣʠʟʘʮʠʷʪʘ ʥʘ ʩʝʣʝʢʮʠʦʥʥʠʷ ʧʨʦʮʝʩ ʩ 

ʤʦʜʝʨʥʠʟʘʮʠʷʪʘ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʛʝʥʦʤʥʠ ʦʮʝʥʢʠ ʠ ʜʨ. ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ 

ʥʘ ʛʝʥʝʪʠʯʥʠʷ ʧʨʦʛʨʝʩ ʧʦʚʪʘʨʷ ʤʦʥʦʣʘʪʝʣʘʨʥʠʷ ʤʦʜʝʣ ʦʪ ʛʦʣʝʤʠʪʝ ʛʝʥʝʪʠʯʥʠ ʮʝʥʪʨʦʚʝ, 

ʉɸʑ, ʂʘʥʘʜʘ, ɽʚʨʦʧʘ, ɸʚʩʪʨʘʣʠʷ ʠ ʅʦʚʘ ɿʝʣʘʥʜʠʷ ʢʲʤ ʦʩʪʘʥʘʣʠʷ ʩʚʷʪ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ 

ʚʠʩʦʢʠ ʢʦʨʝʣʘʮʠʠ ʤʝʞʜʫ ʨʘʟʚʲʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʨʘʟʧʣʦʜʥʠʮʠʪʝ, ʦʮʝʥʝʥʠ ʚ ʨʘʟʣʠʯʥʠ 

ʩʪʨʘʥʠ ï 70-80% (INTERBULL). ʅʝ ʤʦʞʝ ʜʝ ʩʝ ʪʚʲʨʜʠ ʩʲʱʦʪʦ ʟʘ ʠʢʦʥʦʤʠʯʝʩʢʘʪʘ ʦʮʝʥʢʘ ʥʘ 

ʨʘʟʚʲʜʥʘʪʘ ʩʪʦʡʥʦʩʪ, ʪʲʡ ʢʘʪʦ ʪʷ ʩʝ ʚʣʠʷʝ ʦʪ ʮʝʥʘʪʘ ʥʘ ʝʥʝʨʛʠʷʪʘ ʚʲʚ ʬʫʨʘʞʠʪʝ, ʮʝʥʘʪʘ ʥʘ 

ʨʘʙʦʪʥʘʪʘ ʩʠʣʘ, ʥʘ ʛʦʨʠʚʘʪʘ, ʢʦʥʶʥʢʪʫʨʘʪʘ ʥʘ ʧʘʟʘʨʘ ʠ ʢʨʘʡʥʠʪʝ ʧʨʦʜʫʢʪʠ ʥʘ ʧʨʝʨʘʙʦʪʢʘ, ʩ 

ʢʦʠʪʦ ʩʘ ʦʙʚʲʨʟʘʥʠ ʩʲʩʪʘʚʲʪ ʠ ʢʘʯʝʩʪʚʘʪʘ ʥʘ ʦʩʥʦʚʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ï ʤʝʩʦ, ʤʣʷʢʦ ʠ ʜʨ. ʊʝʟʠ ʬʘʢʪʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʠʥʪʨʦʜʫʢʮʠʷʪʘ ʥʘ ʛʝʥʝʪʠʯʥʘʪʘ 

ʧʣʘʟʤʘ ʚ ʩʪʨʘʥʠ ʢʘʪʦ ʥʘʰʘʪʘ, ʢʦʠʪʦ ʠʩʢʘʪ ʜʘ ʧʦʜʦʙʨʷʪ ʩʪʘʜʘʪʘ ʩʠ ʧʦ ʪʦʟʠ ʧʲʪ, ʥʷʤʘ ʢʘʢ ʜʘ 

ʙʲʜʝ ʫʩʧʝʰʥʘ ʙʝʟ ʜʘ ʙʲʜʘʪ ʦʮʝʥʝʥʠ ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʛʝʥʝʪʠʯʥʠʷ ʧʨʦʛʨʝʩ 

ʟʘ ʦʩʥʦʚʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʧʨʠʟʥʘʮʠ. 

ʎʝʣʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʘʥʘʣʠʟ ʥʘ ʛʝʥʝʪʠʯʥʠʪʝ, ʙʠʦʣʦʛʠʯʥʠ, ʪʝʭʥʦʣʦʛʠʯʥʠ ʠ 

ʠʢʦʥʦʤʠʯʝʩʢʠ ʬʘʢʪʦʨʠ, ʢʦʠʪʦ ʚʣʠʷʷʪ ʚʲʨʭʫ ʧʦʣʟʠʪʝ ʦʪ ʧʦʩʪʠʛʘʥʠʷ ʛʝʥʝʪʠʯʝʥ ʧʨʦʛʨʝʩ ʧʦ 

ʦʩʥʦʚʥʠʪʝ ʧʨʦʜʫʢʪʠʚʥʠ ʠ ʩʧʦʤʘʛʘʪʝʣʥʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʧʨʠʟʥʘʮʠ, ʬʦʨʤʠʨʘʱʠ ʨʘʟʚʲʜʥʠʪʝ 

ʮʝʣʠ, ʚʦʜʝʱʠ ʚ ʧʦʩʦʢʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪ ʥʘ ʞʠʚʦʪʥʦʚʲʜʩʪʚʦʪʦ ʚ 

ʩʨʝʜʥʦʩʨʦʯʝʥ ʠ ʜʲʣʛʦʩʨʦʯʝʥ ʧʣʘʥ. 

ʉʠʩʪʝʤʘʪʠʟʠʨʘ ʩʝ ʠ ʩʝ ʠʟʛʨʘʞʜʘ ʙʘʟʘ ʦʪ ʜʘʥʥʠ ʟʘ ʦʚʮʝʪʝ, ʨʦʜʝʥʠ ʦʪ 2007-ʤʘ ʜʦ 2012 

ʛʦʜʠʥʘ ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʧʦʨʦʜʠ, ʢʦʷʪʦ ʱʝ ʧʦʩʣʫʞʠ ʟʘ ʦʩʥʦʚʘ ʥʘ ʨʘʙʦʪʥʠ ʤʘʪʝʤʘʪʠʯʥʠ ʤʦʜʝʣʠ 

ʟʘ ʛʝʥʝʪʠʯʥʘʪʘ ʠʟʤʝʥʯʠʚʦʩʪ ʚ ʧʦʧʫʣʘʮʠʠʪʝ, ʦʙʝʢʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝ. 

 

ɻɽʅɽʊʀʏʅʀ ʀ ʀʂʆʅʆʄʀʏɽʉʂʀ ɸʉʇɽʂʊʀ ʇʈʀ IN-SITU ʀ EX-SITU ʄɽʊʆɼʀ ɿɸ 

ʉʒʍʈɸʅʗɺɸʅɽ ʅɸ ʇʆʈʆɼʀ ʆɺʎɽ ɺ ɹʒʃɻɸʈʀʗ  

ʋʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʚʣʠʷʥʠʝʪʦ ʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ ʆʊʉ ʠ ʩʝʣʝʢʮʠʦʥʥʠʪʝ 

ʧʨʠʟʥʘʮʠ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʥʘʧʨʘʚʣʷʚʘ ʧʨʦʮʝʩʲʪ ʥʘ ʨʘʟʚʲʞʜʘʥʝ ʚ ʧʦʩʦʢʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʠ ʟʘʧʘʟʚʘʡʢʠ ʟʜʨʘʚʦʩʣʦʚʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʦʚʮʝʪʝ. ʊʦʚʘ ʥʝʤʠʥʫʝʤʦ 

ʨʝʬʣʝʢʪʠʨʘ ʠ ʚʲʨʭʫ ʠʢʦʥʦʤʠʯʝʩʢʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ.  



ʇʦʨʦʜʠʪʝ, ʦʙʝʢʪ ʥʘ ʧʨʦʫʯʚʘʥʝʪʦ ʧʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʩʘ: ʤʝʩʦʜʘʡʥʠ ʧʦʨʦʜʠ ï ʀʣ ʜʴʦ 

ʌʨʘʥʩ, ʄʫʪʦʥ ʐʘʨʦʣʝ; ʪʲʥʢʦʨʫʥʥʠ ʧʦʨʦʜʠ ï ʊʨʘʢʠʡʩʢʘ ʪʲʥʢʦʨʫʥʥʘ ʠ ʂʘʨʥʦʙʘʪʩʢʘ 

ʪʲʥʢʦʨʫʥʥʘ; ʤʣʝʯʥʠ ʧʦʨʦʜʠ ï ʉʠʥʪʝʪʠʯʥʘ ʧʦʧʫʣʘʮʠʷ ʙʲʣʛʘʨʩʢʘ ʤʣʝʯʥʘ (ʩʪʘʜʘʪʘ ʚ ɿʀ, ʉʪʘʨʘ 

ɿʘʛʦʨʘ ʠ ʀɿ, ʂʘʨʥʦʙʘʪ). 

ʅʘʧʨʘʚʝʥʘ e ʠʢʦʥʦʤʠʯʝʩʢʘ ʦʮʝʥʢʘ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʩʪʘʜʘ ʚ ʝʩʪʝʩʪʚʝʥʘʪʘ ʠʤ ʩʨʝʜʘ, 

ʚʢʣʶʯʚʘʱʘ ʘʥʘʣʠʟ ʥʘ ʬʘʢʪʦʨʠʪʝ, ʚʣʠʷʝʱʠ ʚʲʨʭʫ ʠʢʦʥʦʤʠʯʝʩʢʠʷ ʨʝʟʫʣʪʘʪ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ 

ʧʨʠ ʦʚʮʝ ʦʪ ʨʘʟʣʠʯʥʠ ʧʦʨʦʜʠ ʠ ʧʨʦʜʫʢʪʠʚʥʠ ʥʘʧʨʘʚʣʝʥʠʷ. ʀʟʩʣʝʜʚʘʥʠ ʩʘ ʚʟʘʠʤʦʚʨʲʟʢʠʪʝ 

ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʠʪʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʩ ʨʝʘʣʥʠʪʝ ʬʫʨʘʞʥʠ ʠ ʩʦʮʠʘʣʥʠ ʨʝʩʫʨʩʠ ʠ 

ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʩʝʣʝʢʮʠʷ ʯʨʝʟ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ ʠ ʩʪʨʘʪʝʛʠʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʛʝʥʝʪʠʯʝʥ 

ʧʨʦʛʨʝʩ. 

ʀʟʚʦʜʠ  

1. ʆʚʮʝʪʝ ʦʪ ʦʪʛʣʝʞʜʘʥʠʪʝ ʧʦʨʦʜʠ (ʤʣʝʯʥʠ, ʪʲʥʢʦʨʫʥʥʠ ʠ ʤʝʩʦʜʘʡʥʠ) ʦʪ ʧʣʝʤʝʥʥʘʪʘ 

ʬʝʨʤʘ ʥʘ ɿʀ, ʉʪʘʨʘ ɿʘʛʦʨʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʤʥʦʛʦ ʜʦʙʲʨ ʬʠʟʠʦʣʦʛʠʯʝʥ ʩʪʘʪʫʩ, 

ʧʦʟʚʦʣʷʚʘʱ ʠʤ ʜʘ ʨʝʘʣʠʟʠʨʘʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪ, ʦʪʛʦʚʘʨʷʱʘ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʩʝʣʝʢʮʠʦʥʥʠʪʝ 

ʣʠʤʠʪʠ ʟʘ ʧʨʠʟʥʘʮʠʪʝ, ʟʘʣʦʞʝʥʠ ʚ ʨʘʟʚʲʜʥʘʪʘ ʧʨʦʛʨʘʤʘ ʧʦ ʦʪʜʝʣʥʠ ʧʨʦʜʫʢʪʠʚʥʠ 

ʥʘʧʨʘʚʣʝʥʠʷ. 2. ʆʮʝʥʢʘʪʘ ʥʘ ʪʝʣʝʩʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʦʚʮʝʪʝ ʦʪ ʊʊ ʧʦʨʦʜʘ ʠ ʉʇɹʄ ʝ ʜʦʙʨʘ ʠ 

ʝ ʧʦʢʘʟʘʪʝʣ ʟʘ ʧʦʜʭʦʜʷʱʘ ʢʦʥʜʠʮʠʷ ʥʘ ʞʠʚʦʪʥʠʪʝ, ʧʦʟʚʦʣʷʚʘʱʘ ʥʦʨʤʘʣʥʦ ʟʘʧʣʦʞʜʘʥʝ ʠ 

ʧʨʦʜʫʮʠʨʘʥʝ ʥʘ ʦʚʮʝʚʲʜʥʘ ʧʨʦʜʫʢʮʠʷ. 3. ʄʣʘʜʠʪʝ ʨʘʟʧʣʦʜʥʠ ʞʠʚʦʪʥʠ ʦʪ ʩʪʘʜʦʪʦ ʤʣʝʯʥʠ 

ʢʨʲʩʪʦʩʢʠ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʥʦʨʤʘʣʥʦ ʨʘʟʚʠʪʠʝ ʦʪ ʨʘʞʜʘʥʝ ʜʦ 18 ʤʝʩʝʮʘ ʠ ʩʲʦʪʚʝʪʩʪʚʘʱʦ 

ʬʠʟʠʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ. ʇʦ-ʠʥʪʝʥʟʠʚʥʦ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʝʢʩʪʝʨʠʦʨʥʠʪʝ ʠʟʤʝʨʝʥʠʷ ʠʤʘ ʧʨʝʟ 

ʧʝʨʠʦʜʘ ʦʪ 6 ʜʦ 9 ʤʝʩʝʮʘ, ʘ ʥʘ ʞʠʚʦʪʦ ʪʝʛʣʦ ï ʦʪ 9 ʜʦ 18-ʤʝʩʝʯʥʘ ʚʲʟʨʘʩʪ. ʊʠʧʲʪ ʥʘ ʨʘʞʜʘʥʝ 

ʦʢʘʟʚʘ ʠʟʚʝʩʪʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʨʘʩʪʝʞ ʧʨʠ ʢʨʲʩʪʦʩʢʠʪʝ ʩ ʧʦʨʦʜʘʪʘ ʃʘʢʦʥ. 4. 

ʋʩʪʘʥʦʚʝʥʦ ʝ ʭʘʨʤʦʥʠʯʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʢʦʩʪʥʘʪʘ ʩʠʩʪʝʤʘ ʠ ʧʦʜʭʦʜʷʱʦ ʪʝʣʝʩʥʦ ʩʲʩʪʦʷʥʠʝ ʥʘ 

ʰʠʣʝʪʘʪʘ ʦʪ ʊʊ ʧʦʨʦʜʘ, ʦʩʠʛʫʨʷʚʘʱʦ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʧʨʠ ʞʠʚʦʪʥʠʪʝ, 

ʚʣʠʟʘʱʠ ʚ ʦʩʥʦʚʥʦ ʩʪʘʜʦ. 5. ɸʛʥʝʪʘʪʘ ʦʪ ʧʦʨʦʜʘʪʘ ʀʣ ʜʴʦ ʌʨʘʥʩ, ʨʦʜʝʥʠ ʧʨʝʟ 2014 ʛ., ʠʤʘʪ 

ʚʠʩʦʢ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʨʘʩʪʝʞ. ɺʲʨʭʫ ʞʠʚʦʪʦ ʪʝʛʣʦ ʠ ʩʨʝʜʥʦʜʥʝʚʥʠʷ ʧʨʠʨʘʩʪ ʦʢʘʟʚʘʪ ʚʣʠʷʥʠʝ, 

ʢʘʢʪʦ ʚʨʝʤʝʪʦ ʥʘ ʟʘʧʣʦʞʜʘʥʝ ʠ ʘʛʥʝʥʝ ʥʘ ʤʘʡʢʠʪʝ, ʪʘʢʘ ʩʲʱʦ ʧʦʣʲʪ ʠ ʪʠʧʲʪ ʥʘ ʨʘʞʜʘʥʝ ʥʘ 

ʤʣʘʜʠʪʝ ʞʠʚʦʪʥʠ. ʉ ʥʘʡ-ʚʠʩʦʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʘʥʘʣʠʟʠʨʘʥʠʪʝ ʧʨʠʟʥʘʮʠ ʩʘ ʤʲʞʢʠʪʝ ʘʛʥʝʪʘ 

ʝʜʠʥʘʮʠ, ʨʦʜʝʥʠ ʧʨʝʟ ʣʷʪʦʪʦ. 6. ɸʛʥʝʪʘʪʘ ʦʪ ʧʦʨʦʜʘʪʘ ʄʫʪʦʥ ʐʘʨʦʣʝ ʠʤʘʪ ʚʠʩʦʢ 

ʩʨʝʜʥʦʜʥʝʚʝʥ ʧʨʠʨʘʩʪ, ʢʦʡʪʦ ʧʦʩʪʝʧʝʥʥʦ ʥʘʤʘʣʷʚʘ ʩ ʚʲʟʨʘʩʪʪʘ ï ʦʪ 372,384 g ʥʘ 296,278 g 

ʩʨʝʜʥʦ ʟʘ ʚʩʠʯʢʠ ʞʠʚʦʪʥʠ. ʉ ʧʦ-ʚʠʩʦʢ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʨʘʩʪʝʞ ʠ ʧʦ-ʚʠʩʦʢʦ ʞʠʚʦ ʥʘ 70-ʜʥʝʚʥʘ 

ʚʲʟʨʘʩʪ ʩʘ ʤʲʞʢʠʪʝ ʘʛʥʝʪʘ. 7. ʆʚʮʝʪʝ ʦʪ ʂʘʨʥʦʙʘʪʩʢʘʪʘ ʪʲʥʢʦʨʫʥʥʘ ʧʦʨʦʜʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ 

ʩ ʧʨʦʜʫʢʪʠʚʥʦʩʪ, ʦʪʛʦʚʘʨʷʱʘ ʥʘ ʩʝʣʝʢʮʠʦʥʥʠʪʝ ʣʠʤʠʪʠ ʟʘ ʧʣʝʤʝʥʥʠ ʞʠʚʦʪʥʠ. 8. 

ʀʢʦʥʦʤʠʯʝʩʢʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʚ ʦʚʮʝʚʲʜʥʠʪʝ ʬʝʨʤʠ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʨʝʜʠʮʘ 

ʬʘʢʪʦʨʠ ï ʧʦʨʦʜʘ, ʥʠʚʦ ʥʘ ʩʝʣʝʢʮʠʷ, ʢʦʥʶʥʢʪʫʨʘ ʥʘ ʧʘʟʘʨʘ, ʧʦʜʭʦʜʷʱʘ ʩʠʩʪʝʤʘ ʥʘ 

ʦʪʛʣʝʞʜʘʥʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʬʫʨʘʞʠ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʥʘ ʦʙʩʣʫʞʚʘʱʠʷ ʧʝʨʩʦʥʘʣ ʠ ʜʨ. 

   

ʄʆʅʀʊʆʈʀʅɻ ʅɸ ʆʊɼɽʃɽʅʀʊɽ ɽʄʀʉʀʀ ʅɸ ʇɸʈʅʀʂʆɺʀ ɻɸɿʆɺɽ (ʉʅ4 ʀ ʉʆ2) 

ʆʊ ʈɸɿʃʀʏʅʀ ʌʋʈɸɾʀ ʀ ʌʋʈɸɾʅʀ ɼʆɹɸɺʂʀ, ʀɿʇʆʃɿɺɸʅʀ ʇʈʀ ʇʈɽɾʀɺʅʀ 

ɾʀɺʆʊʅʀ ʇʈʀ ʈɸɿʃʀʏʅʀ ʇʈʆʀɿɺʆɼʉʊɺɽʅʀ ʉʀʉʊɽʄʀ ʀ ʇʆɺʀʐɸɺɸʅɽ 

ʂɸʇɸʎʀʊɽʊɸ ʅɸ ɽʂʆʉʀʉʊɽʄʀʊɽ ɿɸ ɸɼɸʇʊʀʈɸʅɽ ʂʒʄ ʇʈʆʄɽʅʀʊɽ ɺ 

ʂʃʀʄɸʊɸ ʀ ʀʅʊɽɻʈʀʈɸʅɽʊʆ ʀʄ ɺ ʅɸʎʀʆʅɸʃʅɸ ɹɸʅʂɸ ɼɸʅʅʀ ɿɸ 

ʇʈʆʄʗʅɸʊɸ ʅɸ ʂʃʀʄɸʊɸ ɺ ʈɸʄʂʀʊɽ ʅɸ ʇʈʆʊʆʂʆʃɸ ʆʊ ʂʀʆʊʆ 

ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʧʨʦʜʲʣʞʘʚʘ ʘʥʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʬʫʨʘʞʠ ʠ ʦʧʨʝʜʝʣʷʥʝ 

ʦʙʱʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʦʪʜʝʣʝʥʠ ʛʘʟʦʚʝ ʉʅ4 ʠ ʉʆ2 ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʙʘʟʘ ʜʘʥʥʠ, ʢʦʷʪʦ ʱʝ ʜʘʜʝ 

ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʩʪʨʘʪʝʛʠʠ ʟʘ ʭʨʘʥʝʥʝ ʥʘ ʧʨʝʞʠʚʥʠ ʞʠʚʦʪʥʠ, ʚʦʜʝʱʠ ʜʦ 

ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʝʤʠʩʠʠʪʝ ʧʘʨʥʠʢʦʚʠ ʛʘʟʦʚʝ. 

ʀʟʩʣʝʜʚʘʥʠ ʩʘ ʢʦʥʮʝʥʪʨʠʨʘʥʠ ʬʫʨʘʞʠ ʟʘ ʤʣʝʯʥʠ ʢʨʘʚʠ ʩ ʨʘʟʣʠʯʥʦ ʫʯʘʩʪʠʝ ʥʘ ʟʲʨʥʝʥʠ 

ʬʫʨʘʞʠ ï ʝʯʝʤʠʢ, ʧʰʝʥʠʮʘ ʠ ʮʘʨʝʚʠʮʘ. ʂʘʪʦ ʧʨʦʪʝʠʥʦʚʠ ʬʫʨʘʞʠ ʩʘ ʠʟʧʦʣʟʚʘʥʠ 

ʩʣʲʥʯʦʛʣʝʜʦʚ ʠ ʩʦʝʚ ʰʨʦʪ. ʀʟʩʣʝʜʚʘʥʠ ʩʘ ʠ ʧʨʦʙʠ ʢʦʥʮʝʥʪʨʠʨʘʥ ʬʫʨʘʞ ʧʨʠ ʫʯʘʩʪʠʝ ʥʘ 

ʨʘʟʣʠʯʥʠ ʟʲʨʥʝʥʠ ʬʫʨʘʞʠ ʠ ʜʦʙʘʚʢʘ ʥʘ ʬʫʨʘʞʥʦ ʤʘʩʣʦ ʨʦʤʘʥʴʦʣ. ʇʦʜʛʦʪʚʝʥʠ ʠ ʚ ʧʨʦʮʝʩ ʥʘ 



ʠʟʩʣʝʜʚʘʥʝ ʩʘ ʨʘʟʣʠʯʥʠ ʬʫʨʘʞʠ ʩ ʜʦʙʘʚʢʘ ʥʘ ʨʘʟʣʠʯʥʠ ʧʨʦʙʠʦʪʠʮʠ. ʉʲʱʦ ʪʘʢʘ ʧʨʦʜʲʣʞʘʚʘ 

ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʮʝʣʦʜʘʞʙʝʥʠ ʩʤʝʩʢʠ ʦʪ ʬʝʨʤʠ ʚ ʨʘʟʣʠʯʥʠ ʨʝʛʠʦʥʠ ʥʘ ʩʪʨʘʥʘʪʘ.  

ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʥʘ ʪʦʟʠ ʝʪʘʧ ʥʘ ʧʨʦʝʢʪʘ ʜʘʥʥʠ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʧʨʘʚʷʪ ʩʣʝʜʥʠʪʝ 

ʠʟʚʦʜʠ.  

ʅʘʡ-ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʉʅ4 ʠ ʉʆ2 ʩʝ ʦʪʜʝʣʷʪ ʧʨʠ ʢʦʥʮʝʥʪʨʠʨʘʥ ʬʫʨʘʞ ʥʘ ʦʩʥʦʚʘ 

ʧʰʝʥʠʮʘ ʠ ʜʦʙʘʚʢʘ ʩʦʝʚ ʰʨʦʪ ʧʨʠ 24 ʠ 48 ʯʘʩʘ ʠʥʢʫʙʠʨʘʥʝ ï 319,93 ʠ 329,18 ml ʩʲʦʪʚʝʪʥʦ; 

ʅʘʡ-ʥʠʩʢʠ ʥʠʚʘ ʥʘ ʉʅ4 ʠ ʉʆ2 ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʧʨʠ ʢʦʥʮʝʥʪʨʠʨʘʥ ʬʫʨʘʞ ʩ ʫʯʘʩʪʠʝ ʥʘ ʝʯʝʤʠʢ, 

ʮʘʨʝʚʠʮʘ, ʩʦʝʚ ʠ ʩʣʲʥʯʦʛʣʝʜʦʚ ʰʨʦʪ ʧʨʠ ʜʚʝʪʝ ʥʠʚʘ ʥʘ ʠʥʢʫʙʠʨʘʥʝ ï 76,99 ʠ 46,44 ml 

ʩʲʦʪʚʝʪʥʦ; ʇʨʠ ʢʦʥʮʝʥʪʨʠʨʘʥʠʪʝ ʬʫʨʘʞʠ ʩ ʫʯʘʩʪʠʝ ʥʘ ʝʯʝʤʠʢ ʠ ʜʦʙʘʚʢʘ ʩʣʲʥʯʦʛʣʝʜʦʚ ʰʨʦʪ 

ʠ ʝʯʝʤʠʢ, ʮʘʨʝʚʠʮʘ, ʩʦʝʚ ʠ ʩʣʲʥʯʦʛʣʝʜʦʚ ʰʨʦʪ ʢʦʣʠʯʝʩʪʚʘʪʘ ʧʘʨʥʠʢʦʚʠ ʛʘʟʦʚʝ ʩʘ ʧʦ-ʤʘʣʢʦ ʥʘ 

48-ʷ ʯʘʩ ʥʘ ʠʥʢʫʙʠʨʘʥʝ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 24-ʷ ʯʘʩ ï 96,07 ʠ 70,24 ml; 76,99 ʠ 46,44 ml ʩʲʦʪʚʝʪʥʦ; 

ɼʦʙʘʚʢʘʪʘ ʥʘ ʤʘʩʣʦ ʨʦʤʘʥʴʦʣ ʥʝ ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʦʪʜʝʣʝʥʠʪʝ ʢʦʣʠʯʝʩʪʚʘ ʉʅ4 ʠ ʉʆ2 ʧʨʠ 

ʨʘʟʣʠʯʥʠʪʝ ʢʦʤʙʠʥʘʮʠʠ ʬʫʨʘʞʠ; ʆʪʜʝʣʝʥʠʪʝ ʢʦʣʠʯʝʩʪʚʘ ʉʅ4 ʠ ʉʆ2 ʧʨʠ ʮʘʨʝʚʠʯʝʥ ʩʠʣʘʞ 

ʚʝʨʦʷʪʥʦ ʩʝ ʚʣʠʷʷʪ ʦʪ ʩʦʨʪʘ, ʪʦʨʝʥʝʪʦ ʠ ʩʨʦʢʘ ʥʘ ʧʨʠʙʠʨʘʥʝ. 

 
ʀɿʇʆʃɿɺɸʅɽ ʅɸ ɻɽʅʆʌʆʅɼɸ ɿɸ ʉʒɿɼɸɺɸʅɽ ʅɸ ʅʆɺʀ ɻɽʅʆʊʀʇʆɺɽ 

ɹɸɺʅʆʈɸʉʊʗʑʀ ʇʀʃɽʊɸ ɹʈʆʁʃɽʈʀ 
ɺ ɽʚʨʦʧʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʙʘʚʥʦʨʘʩʪʷʱʠ ʛʝʥʦʪʠʧʦʚʝ, ʯʠʷʪʦ ʝʬʝʢʪʠʚʥʦʩʪ ʝ ʧʦ-ʥʠʩʢʘ 

ʦʪʢʦʣʢʦʪʦ ʥʘ ʙʲʨʟʦʨʘʩʪʷʱʠʪʝ ʪʘʢʠʚʘ. ɹʘʚʥʦʨʘʩʪʷʱʠʪʝ ʩʘ ʧʦ-ʘʜʘʧʪʠʨʘʥʠ ʢʲʤ ʪʘʢʠʚʘ ʩʠʩʪʝʤʠ 

ʥʘ ʦʪʛʣʝʞʜʘʥʝ, ʢʘʢʪʦ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʤʝʩʦʪʦ ʝ ʧʦ-ʧʨʠʛʦʜʝʥʦ ʟʘ ʛʫʨʤʝ ʧʘʟʘʨʘ. ʅʘʫʯʥʠʪʝ 

ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʛʦʜʥʦʩʪʪʘ ʥʘ ʙʲʨʟʦ ʠ ʙʘʚʥʦʨaʩʪʷʱʠ 

ʛʝʥʦʪʠʧʦʚʝ ʟʘ ʙʠʦʣʦʛʠʯʥʠ ʩʠʩʪʝʤʠ ʥʘ ʦʪʛʣʝʞʜʘʥʝ ʠ ʧʦʪʨʝʙʠʪʝʣʩʢʘ ʧʨʠʝʤʣʠʚʦʩʪ. 

ʎʝʣʪʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ ʝ ʩʲʟʜʘʚʘʥʝ, ʠʟʧʠʪʚʘʥʝ ʠ ʧʨʝʜʣʘʛʘʥʝ ʥʘ ʧʘʟʘʨʘ ʥʘ ʥʦʚʠ ʨʘʟʣʠʯʥʠ 

ʛʝʥʦʪʠʧʘ ï ʙʘʚʥʦʨʘʩʪʷʱʠ ʙʨʦʡʣʝʨʠ, ʦʪʛʣʝʞʜʘʥʠ ʧʨʠ ʝʜʥʠ ʠ ʩʲʱʠ ʫʩʣʦʚʠʷ ʥʘ ʩʚʦʙʦʜʝʥ 

ʜʦʩʪʲʧ ʜʦ ʭʨʘʥʘʪʘ. 

ʀʟʩʣʝʜʚʘʥʦ ʝ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʤʝʩʦʪʦ ʥʘ ʥʷʢʦʣʢʦ ʛʝʥʦʪʠʧʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʠʥʪʝʥʟʠʚʥʘ, 

ʝʢʩʪʝʥʟʠʚʥʘ ʠ ʧʦʣʫʝʢʩʪʝʥʟʠʚʥʘ ʩʠʩʪʝʤʠ ʟʘ ʦʪʛʣʝʞʜʘʥʝ. ʊʘʢʘ ʯʝ ʠʟʙʦʨʲʪ ʥʘ ʝʜʠʥ ʛʝʥʦʪʠʧ 

ʠʟʠʩʢʚʘ ʙʘʣʘʥʩ ʤʝʞʜʫ ʥʘʪʫʨʘʣʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʜʦʙʨʘ ʢʦʥʬʦʨʤʘʮʠʷ, ʥʦ ʪʦʚʘ ʟʘʚʠʩʠ ʠ ʦʪ 

ʢʨʘʡʥʦʪʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʥʘ ʧʪʠʮʠʪʝ. 

ʇʨʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʬʠʟʠʢʦʭʠʤʠʯʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʤʝʩʦʪʦ ʦʪ ʛʲʨʜʠ ʠ ʙʫʪ ʩʝ 

ʫʩʪʘʥʦʚʷʚʘ ʜʦʩʪʦʚʝʨʥʘ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʛʝʥʦʪʠʧʘ ʠ ʧʦʣʘ ʥʘ ʧʪʠʮʠʪʝ ʠ ʝ ʥʘʣʠʮʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʤʝʞʜʫ ʪʷʭ.  

ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ ʟʘʛʫʙʘʪʘ ʧʨʠ ʧʝʯʝʥʝ ʥʘ ʙʷʣʦʪʦ ʤʝʩʦ ʩʘ ʧʦ-ʥʠʩʢʠ ʧʨʠ ʙʘʚʥʦʨʘʩʪʷʱʠʪʝ 

ʧʪʠʮʠ, ʢʦʠʪʦ ʩʘ ʚ ʨʘʤʢʠʪʝ ʥʘ 27,69 ï 32,39% ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʷ ʙʨʦʡʣʝʨ ï 

34,56%; ʇʦ ʦʪʥʦʰʝʥʠʝ ʩʪʦʡʥʦʩʪʠʪʝ ʟʘ ʙʫʪʘ ʥʘʡ-ʚʠʩʦʢʠ ʟʘʛʫʙʠ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʧʨʠ 

ʙʘʚʥʦʨʘʩʪʷʱʠʪʝ ʛʝʥʦʪʠʧʠ ʦʪ ʧʲʨʚʘ ʠ ʚʪʦʨʘ ʛʨʫʧʘ, ʩʲʦʪʚʝʪʥʦ 29,97% ʠ 29,47% ʠ ʥʘʡ-ʥʠʩʢʠ 

ʧʨʠ ʩʪʘʥʜʘʨʪʥʠʷ ʙʨʦʡʣʝʨ ï 25,24%; ʉʲʱʦ ʪʘʢʘ ʝ ʧʨʦʫʯʚʘʥʦ ʚʣʠʷʥʠʝʪʦ ʥʘ ʩʚʲʨʟʘʥʠʷ ʩ ʧʦʣʘ 

ʜʞʫʜʞʝʚʠʜʝʥ ʛʝʥ DW ʚʲʨʭʫ ʝʢʩʪʝʨʠʦʨʘ ʠ ʧʨʦʜʫʢʪʠʚʥʠʪʝ ʢʘʯʝʩʪʚʘ ʥʘ ʢʦʢʦʰʢʠ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʙʘʚʥʦʨʘʩʪʷʱʠ ʮʚʝʪʥʠ ʧʠʣʝʪʘ ʙʨʦʡʣʝʨʠ; ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʚʘʪ 

ʜʦʩʪʦʚʝʨʥʦ ʨʝʜʫʮʠʨʘʥʝ ʥʘ ʞʠʚʘʪʘ ʤʘʩʘ ʩ 29,15%, ʜʲʣʞʠʥʘʪʘ ʥʘ ʢʨʘʢʘ ʩ 20,17%, ʜʲʣʞʠʥʘʪʘ ʥʘ 

ʛʨʲʜʥʘʪʘ ʢʦʩʪ ʩʲʩ 7% ʠ ʪʝʛʣʦʪʦ ʥʘ ʷʡʮʘʪʘ ʩ 5,72% ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʜʞʫʜʞʝʚʠʜʥʠʷ ʛʝʥ (p < 

0,001). ʂʦʢʦʰʢʠʪʝ ʩ ʥʦʨʤʘʣʝʥ ʛʝʥʦʪʠʧ ʜʦʩʪʠʛʘʪ ʧʦʣʦʚʘ ʟʨʷʣʦʩʪ ʩʲʩ ʩʝʜʝʤ ʜʥʠ ʧʦ-ʨʘʥʦ (p < 

0,001), ʥʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʟʠ ʬʘʢʪ ʠʤʘʪ ʩʭʦʜʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ ʩʥʘʩʷʥʝ ʩ ʤʠʥʠ ʬʦʨʤʠʪʝ. ʅʝ 

ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʜʦʢʘʟʘʥʠ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʜʚʝʪʝ ʛʝʥʝʪʠʯʥʠ ʛʨʫʧʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʧʨʝʟ ʧʨʦʜʫʢʪʠʚʥʠʷ ʧʝʨʠʦʜ; ɼʞʫʜʞʝʚʠʜʥʠʪʝ ʨʦʜʠʪʝʣʠ ʢʦʥʩʫʤʠʨʘʪ ʩ 23,38% 

ʧʦ-ʤʘʣʢʦ ʬʫʨʘʞ (p < 0,01) ʠ ʦʧʦʣʟʦʪʚʦʨʷʚʘʪ ʩ 12,69% ʧʦ-ʝʬʝʢʪʠʚʥʦ ʭʨʘʥʠʪʝʣʥʠʪʝ ʚʝʱʝʩʪʚʘ 

ʦʪ ʥʝʛʦ ʟʘ ʩʠʥʪʝʟʠʨʘʥʝ ʥʘ kg ʷʡʯʥʘ ʤʘʩʘ (p < 0,05); ʅʘʣʠʯʠʝʪʦ ʥʘ ʛʝʥ dw ʚ ʛʝʥʦʪʠʧʘ ʥʘ 

ʢʦʢʦʰʢʠʪʝ ʚʦʜʠ ʜʦ ʥʘʨʘʩʪʚʘʥʝ ʧʨʦʮʝʥʪʘ ʥʘ ʯʝʨʫʧʢʘʪʘ, ʥʘʤʘʣʷʚʘ ʤʘʩʘʪʘ ʥʘ ʙʝʣʪʲʢʘ ʠ ʞʲʣʪʲʢʘ 

ʠ ʥʝ ʚʣʠʷʝ ʚʲʨʭʫ ʢʘʯʝʩʪʚʦʪʦ ʠʤ. ʄʠʥʠ ʤʘʡʯʠʥʠʪʝ ʬʦʨʤʠ ʠʤʘʪ ʧʨʝʜʠʤʩʪʚʦ ʠ ʧʦ ʦʪʥʦʰʝʥʠʝ 

ʥʘ ʣʶʧʠʤʦʩʪʪʘ ʦʪ ʟʘʨʝʜʝʥʠʪʝ ʷʡʮʘ. 
 

 



ʈɸɿʈɸɹʆʊɺɸʅɽ ʅɸ ʉʀʉʊɽʄʀ ɿɸ ʍʈɸʅɽʅɽ ʅɸ ʇʈɽɾʀɺʅʀʊɽ ɾʀɺʆʊʅʀ ʉ 

ʎɽʃ ʆʇʊʀʄɸʃʅʆ ʀɿʇʆʃɿɺɸʅɽ ʅɸ ʇʈʆʊɽʀʅʆɺʀʊɽ ʌʋʈɸɾʀ 

ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʝ ʧʨʦʚʝʜʝʥʦ ʝʞʝʤʝʩʝʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʠ ʤʣʝʯʥʠ 

ʧʨʦʙʠ ʦʪ ʢʨʘʚʠ ʠ ʦʚʮʝ ʦʪ ʩʪʘʜʦʪʦ ʥʘ ɿʀ, ʉʪʘʨʘ ɿʘʛʦʨʘ.  

ɿʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʩʲʩʪʘʚʘ ʥʘ ʤʣʷʢʦʪʦ, ʢʦʘʛʫʣʘʮʠʦʥʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 

ʫʨʝʷ ʩʘ ʚʟʝʤʘʥʠ ʠʥʜʠʚʠʜʫʘʣʥʠ ʧʨʦʙʠ ʤʣʷʢʦ ʚ ʢʦʣʠʯʝʩʪʚʦ 50 ml ʦʪ ʩʫʪʨʝʰʥʦʪʦ ʜʦʝʥʝ, 

ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʥʘ ʠʟʜʦʝʥʦʪʦ ʤʣʷʢʦ ʙʝʟ ʜʦʙʘʚʷʥʝ ʥʘ ʢʦʥʩʝʨʚʘʥʪ. ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʩʘ 

ʠʟʚʲʨʰʝʥʠ ʚ ʣʘʙʦʨʘʪʦʨʠʷʪʘ ʥʘ ʠʥʩʪʠʪʫʪʘ. ɸʥʘʣʠʟʠʨʘʡʢʠ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 

ʫʨʝʷ ʠ ʧʨʠʟʥʘʮʠʪʝ, ʦʧʠʩʚʘʱʠ ʢʦʘʛʫʣʘʮʠʦʥʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʤʣʷʢʦʪʦ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʧʨʠ 

ʧʦ-ʚʠʩʦʢʦʪʦ ʥʠʚʦ ʥʘ ʫʨʝʷʪʘ (ʛʨʫʧʘ ɽʣʠʪ ï 14,37 mg/dl) ʩʝ ʫʚʝʣʠʯʘʚʘ ʚʨʝʤʝʪʦ ʟʘ ʢʦʘʛʫʣʘʮʠʷ ʠ 

ʚʨʝʤʝʪʦ ʟʘ ʩʪʷʛʘʥʝ ʥʘ ʢʦʘʛʫʣʫʤʘ. ʅʝʦʙʭʦʜʠʤʠ ʩʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʧʨʦʫʯʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʦʩʪʘʥʘʣʠʪʝ ʨʝʟʫʣʪʘʪʠ ʟʘ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʢʘʪʝʛʦʨʠʯʥʠ ʠʟʚʦʜʠ ʥʘʜ ʢʦʷ ʩʪʦʡʥʦʩʪ ʥʘ ʫʨʝʷʪʘ ʚ 

ʤʣʷʢʦʪʦ ʚʝʯʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚʣʦʰʘʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʤʫ ʢʘʯʝʩʪʚʘ. 

ɿʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʭʨʘʥʝʥʝʪʦ ʚʲʨʭʫ ʥʠʚʦʪʦ ʥʘ ʤʣʝʯʥʘʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʠ 

ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʤʣʷʢʦʪʦ ʩʘ ʚʢʣʶʯʝʥʠ 28 ï 30 ʙʨʦʷ ʦʚʮʝ ʦʪ ʉʠʥʪʝʪʠʯʥʘʪʘ ʧʦʧʫʣʘʮʠʷ ɹʲʣʛʘʨʩʢʘ 

ʤʣʝʯʥʘ ʦʪ ʩʪʘʜʦʪʦ ʥʘ ɿʀ, ʉʪʘʨʘ ɿʘʛʦʨʘ. ʇʨʦʫʯʚʘʥʝʪʦ ʝ ʠʟʚʲʨʰʝʥʦ ʚ ʧʝʨʠʦʜʘ ʤʘʡ-ʶʣʠ 2014 

ʛʦʜʠʥʘ. 

ʇʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʧʨʠ ʧʨʦʚʝʜʝʥʦʪʦ ʧʨʦʫʯʚʘʥʝ ʩ ʦʚʮʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʧʨʠ ʥʠʚʘ ʥʘ 

ʢʘʨʙʘʤʠʜʘ ʚ ʤʣʷʢʦʪʦ ʦʪ 17,35 ʜʦ 26,78 mg/dl ʩʲʩʪʘʚʢʠʪʝ ʥʘ ʤʣʷʢʦʪʦ ʩʘ ʩʲʱʦ ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ 

ʥʦʨʤʘʣʥʦʪʦ ʟʘ ʧʦʨʦʜʘʪʘ ʠ ʩʪʘʜʠʷ ʥʘ ʣʘʢʪʘʮʠʷ ʠ ʪʦ ʝ ʧʦʜʭʦʜʷʱʦ ʟʘ ʧʨʝʨʘʙʦʪʢʘ ʚ ʤʣʝʯʥʠ 

ʧʨʦʜʫʢʪʠ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʙʲʜʘʪ ʟʘʜʲʣʙʦʯʝʥʠ ʧʨʦʫʯʚʘʥʠʷʪʘ ʚʲʨʭʫ ʚʨʲʟʢʘʪʘ ʥʘ ʩʲʩʪʘʚʢʠʪʝ 

ʥʘ ʤʣʷʢʦʪʦ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʢʘʨʙʘʤʠʜ ʚ ʥʝʛʦ ʠ ʜʘ ʩʝ ʪʲʨʩʷʪ ʧʲʪʠʱʘ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ 

ʥʝʛʦʚʦʪʦ ʢʘʯʝʩʪʚʦ.  

 

ʊɽʍʅʆʃʆɻʀʏʅʀ ʄʆɼɽʃʀ ɿɸ ʀʂʆʅʆʄʀʏɽʉʂʀ ʎɽʃɽʉʒʆɹʈɸɿʅʆ 

ʀɿʇʆʃɿɺɸʅɽ ʅɸ ɹʀʆɻɽʅʅʀ ʆʊʇɸɼʅʀ ʉʋʈʆɺʀʅʀ ʆʊ ɾʀɺʆʊʅʆɺʒɼʉʊɺʆʊʆ 

ʉʒʆɹʈɸɿʅʆ ɿɸʂʆʅʆɼɸʊɽʃʉʊɺʆʊʆ ʅɸ ɽʉ 

ʂʦʤʧʦʥʝʥʪʠʪʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʙʦʨʩʢʠʷ ʪʦʨ ʠ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʚʲʚ 

ʬʝʨʤʘʪʘ ʩʘ ʧʦʪʝʥʮʠʘʣʥʠ ʨʠʩʢʦʚʠ ʪʦʯʢʠ ʟʘ ʟʘʛʫʙʘ ʥʘ ʘʟʦʪ ʠ ʬʦʩʬʦʨ, ʢʘʢʪʦ ʠ ʟʘʤʲʨʩʷʚʘʥʝ ʥʘ 

ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. ʊʝ ʚʢʣʶʯʚʘʪ: ʩʠʩʪʝʤʠʪʝ ʟʘ ʩʲʙʠʨʘʥʝ ʠ ʦʪʚʝʞʜʘʥʝ ʥʘ ʪʦʨʘ, ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ 

ʪʨʝʪʠʨʘʥʝ ʥʘ ʪʦʨʘ ʠ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ, ʩʪʨʫʢʪʫʨʠʪʝ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʪʦʨʘ ʠ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ, 

ʤʝʪʦʜʠʪʝ ʟʘ ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʥʘ ʪʦʨʘ ʠ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ. 

ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʝ ʫʩʚʦʝʥʘ ʤʝʪʦʜʠʢʘ ʟʘ ʢʦʣʦʨʠʤʝʪʨʠʯʝʥ ʘʥʘʣʠʟ ʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʘʤʦʥʠʝʚ ʘʟʦʪ (N-NH4) ʚ ʧʦʯʚʝʥʠ ʧʨʦʙʠ, ʢʦʷʪʦ ʚ ʧʦʩʣʝʜʩʪʚʠʝ ʝ ʜʦʧʲʣʥʝʥʘ 

ʠ ʧʨʠʛʦʜʝʥʘ ʩʧʦʨʝʜ ʮʝʣʠʪʝ ʥʘ ʧʨʦʝʢʪʘ ʟʘ ʘʥʘʣʠʟ ʥʘ ʧʨʦʙʠ ʦʙʦʨʩʢʠ ʪʦʨ. ʀʟʩʣʝʜʚʘʥʝʪʦ ʩʝ 

ʠʟʚʲʨʰʚʘ ʧʦʩʨʝʜʩʪʚʦʤ ʘʧʘʨʘʪʫʨʘ LaMotte ï SMART3 Colorimeter (LaMotte Company, 

Chestertown, Maryland 21620 USA). 

ɺ ʛʦʚʝʜʦʚʲʜʥʘʪʘ ʬʝʨʤʘ ʥʘ ɿʀ, ʉʪʘʨʘ ɿʘʛʦʨʘ ʝ ʧʨʦʚʝʜʝʥ ʦʧʠʪ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ 

ʫʩʣʦʚʠʷ ʩ ʪʨʝʪʠʨʘʥʝ ʥʘ ʪʦʨʦʚʘ ʧʦʩʪʝʣʷ ʩ ʙʘʢʪʝʨʠʘʣʥʦ-ʝʥʟʠʤʝʥ ʧʨʦʜʫʢʪ Micropan Normal 

(Eurovix, Italy) ʩʲʩ ʩʨʦʢ ʦʪ 28.10.2014 ʜʦ 15.12.2014 (ʦʙʱʦ 49 ʜʥʠ ʜʦ ʚʟʝʤʘʥʝ ʥʘ ʧʦʩʣʝʜʥʘʪʘ 

ʧʨʦʙʘ). ʇʨʦʙʠ ʟʘ ʘʥʘʣʠʟ ʩʘ ʚʟʝʪʠ ʥʘ: 11-, 15-, 18-, 22-, 25-, 29-, 32-, 36-, 39-, 44- ʠ 49-ʷ ʜʝʥ ʦʪ 

ʦʧʠʪʘ. ɼʦ ʥʘʩʪʦʷʱʠʷ ʤʦʤʝʥʪ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʩʣʝʜʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ: ʩʫʭʦ ʚʝʱʝʩʪʚʦ/ʚʣʘʛʘ (%), 

pH (H2O), ʘʤʦʥʠʝʚ ʘʟʦʪ (N-NH4, mg/kg) ʠ ʛʘʟ-ʧʨʦʜʫʢʮʠʷ (24 h, ml). ʇʨʝʜʩʪʦʠ ʘʥʘʣʠʟ ʥʘ ʧʝʧʝʣ 

(%), ʦʨʛʘʥʠʯʥʦ ʚʝʱʝʩʪʚʦ (%), ʦʙʱ ʦʨʛʘʥʠʯʝʥ ʚʲʛʣʝʨʦʜ (ʧʦ ʬʦʨʤʫʣʘ, %) ʠ ʥʝʫʪʨʘʣʥʦ-

ʜʝʪʝʨʛʝʥʪʥʠ ʚʣʘʢʥʠʥʠ (NDF, %). 

ʆʪ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʥʘ ʪʦʟʠ ʝʪʘʧ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʧʨʘʚʷʪ ʩʣʝʜʥʠʪʝ ʠʟʚʦʜʠ. ʇʨʠ 

ʧʦʢʘʟʘʪʝʣʷ pH ʥʷʤʘ ʩʲʱʝʩʪʚʝʥʠ ʨʘʟʣʠʯʠʷ ï ʩʨʝʜʥʘʪʘ ʤʫ ʩʪʦʡʥʦʩʪ ʟʘ ʦʧʠʪʥʠʪʝ ʧʨʦʙʠ ʝ 8,96, 

ʜʦʢʘʪʦ ʟʘ ʢʦʥʪʨʦʣʥʠʪʝ ʝ 8,93; ɺʣʘʛʘʪʘ ʚ ʦʧʠʪʥʠʪʝ ʧʨʦʙʠ ʥʘʤʘʣʷʚʘ ʩʲʩ 7,4% ʩʧʨʷʤʦ 

ʢʦʥʪʨʦʣʠʪʝ, ʢʦʝʪʦ ʩʝ ʧʦʪʚʲʨʞʜʘʚʘ ʠ ʦʪ ʥʘʧʨʘʚʝʥʘʪʘ ʩʫʙʝʢʪʠʚʥʘ ʚʠʟʫʘʣʥʦ-ʩʝʪʠʚʥʘ ʦʮʝʥʢʘ: 

ʪʨʝʪʠʨʘʥʘʪʘ ʧʦʩʪʝʣʷ ʝ ʧʦ-ʩʫʭʘ ʠ ʧʦ-ʤʝʢʘ ʥʘ ʜʦʧʠʨ; ʂʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʘʤʦʥʠʝʚ ʘʟʦʪ (N-NH4) 

ʚ ʪʨʝʪʠʨʘʥʘʪʘ ʧʦʩʪʝʣʷ ʥʘʤʘʣʷʚʘ ʩ 42,3% ʩʧʨʤ̫ʦ ʢʦʥʪʨʦʣʘʪʘ, ʜʦʢʘʪʦ ʛʘʟ-ʧʨʦʜʫʢʮʠʷʪʘ 

ʥʘʤʘʣʷʚʘ ʩ 24,5%. 



ɿɽʄɽɼɽʃʉʂʀ ʀʅʉʊʀʊʋʊ, ʉʊɸʈɸ ɿɸɻʆʈɸ 

ɿɽʄɽɼɽʃʉʂʀ ʀʅʉʊʀʊʋʊ, ʐʋʄɽʅ 

ɸʅɸʃʀɿ ʅɸ ɻɽʅɽʊʀʏʅɸʊɸ ʀɿʄɽʅʏʀɺʆʉʊ ɺ ʇʆʇʋʃɸʎʀʀʊɽ ʆɺʎɽ, 

ʈɸɿɺʒɾɼɸʅʀ ɺ ɹʒʃɻɸʈʀʗ 

ʀʟʚʲʨʰʝʥ ʝ ʦʙʩʪʦʝʥ ʘʥʘʣʠʟ ʥʘ ʘʢʪʫʘʣʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʦʚʮʝʪʝ ʦʪ ʉʠʥʪʝʪʠʯʥʘʪʘ 

ʧʦʧʫʣʘʮʠʷ ʙʲʣʛʘʨʩʢʘ ʤʣʝʯʥʘ, ʦʪʛʣʝʞʜʘʥʠ ʚ ʠʥʩʪʠʪʫʪʠʪʝ ʥʘ ʉʝʣʩʢʦʩʪʦʧʘʥʩʢʘ ʘʢʘʜʝʤʠʷ, ʚ 

ʢʦʠʪʦ ʝʜʠʥʩʪʚʝʥʦ ʩʝ ʧʨʦʚʝʞʜʘ ʨʝʘʣʥʘ ʨʘʟʚʲʜʥʘ ʜʝʡʥʦʩʪ ʧʨʠ ʩʪʨʦʛʦ ʩʧʘʟʚʘʥʝ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ 

ʩʝʣʝʢʮʠʦʥʥʠ ʮʝʣʠ. ɼʦʩʪʠʛʥʘʪʠʪʝ ʧʘʨʘʤʝʪʨʠ ʟʘ ʦʩʥʦʚʥʠʪʝ ʧʨʦʜʫʢʪʠʚʥʠ ʧʨʠʟʥʘʮʠ ʛʠ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʢʘʪʦ ʥʘʡ-ʜʦʙʨʠʪʝ ʢʦʯʦʧʨʦʠʟʚʦʜʥʠ ʠ ʢʦʥʩʦʣʠʜʠʨʘʥʠ ʟʘ ʧʦʧʫʣʘʮʠʷʪʘ. 

ɺʥʠʤʘʥʠʝʪʦ ʥʘ ʩʝʣʝʢʮʠʷʪʘ ʦʩʥʦʚʥʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʥʘʩʦʯʠ ʢʲʤ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʤʣʝʯʥʦʩʪʪʘ ʠ 

ʧʣʦʜʦʚʠʪʦʩʪʪʘ, ʢʘʪʦ ʚʪʦʨʠ ʩʝʣʝʢʮʠʦʥʝʥ ʧʨʠʟʥʘʢ. ʀʜʝʥʪʠʬʠʮʠʨʘʥʠ ʩʘ ʦʩʥʦʚʥʠʪʝ ʠ ʥʘʣʝʞʘʱʠ 

ʟʘ ʨʝʰʘʚʘʥʝ ʧʨʦʙʣʝʤʠ. ɸʜʝʢʚʘʪʝʥ ʦʪʛʦʚʦʨ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ ʩʝʨʠʦʟʥʠ ʧʨʦʙʣʝʤʠ ʚ ʨʘʤʢʠʪʝ ʥʘ 

ʨʘʟʚʲʜʥʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʠʟʚʲʨʰʚʘʱʠ ʨʘʟʚʲʜʥʘʪʘ ʜʝʡʥʦʩʪ ʩ ʦʚʮʝʪʝ ʦʪ ʉʇɹʄ, ʥʝ ʤʦʞʝ ʜʘ 

ʙʲʜʝ ʧʦʣʫʯʝʥ. ʅʘʣʦʞʠʪʝʣʥʦ ʝ ʜʘ ʩʝ ʩʲʟʜʘʜʝ ʝʜʠʥʥʘ ʩʪʨʘʪʝʛʠʷ, ʚ ʢʦʷʪʦ ʷʩʥʦ ʜʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ 

ʧʨʠʦʨʠʪʝʪʠʪʝ ʚ ʩʝʣʝʢʮʠʦʥʥʠʪʝ ʮʝʣʠ ʠ ʥʘʯʠʥʲʪ, ʧʦ ʢʦʡʪʦ ʱʝ ʙʲʜʘʪ ʧʦʩʪʠʛʥʘʪʠ ʟʘ ʙʲʜʝʱʦʪʦ 

ʨʘʟʚʠʪʠʝ ʥʘ ʦʚʮʝʪʝ ʦʪ ʉʇɹʄ. ʆʙʝʜʠʥʷʚʘʥʝʪʦ ʥʘ ʫʩʠʣʠʷʪʘ ʥʘ ʜʲʨʞʘʚʘʪʘ ʚ ʣʠʮʝʪʦ ʥʘ 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ ʟʝʤʝʜʝʣʠʝʪʦ ʠ ʭʨʘʥʠʪʝ, ʨʘʟʚʲʜʥʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʘʫʯʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʠ 

ʬʝʨʤʝʨʠʪʝ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝʪʦ ʥʘ ʦʚʮʝʪʝ ʦʪ ʉʇɹʄ, ʝ ʧʨʘʚʠʣʥʠʷʪ ʧʦʜʭʦʜ ʟʘ 

ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʧʨʦʙʣʝʤʠʪʝ. ɺʢʣʶʯʚʘʥʝʪʦ ʥʘ ʥʘʫʯʥʠʪʝ ʢʦʣʝʢʪʠʚʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʟʘ 

ʜʘʜʝʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʙʣʝʤʠ ʝ ʥʘʯʠʥ ʟʘ ʫʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʘʪʘ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʘ 

ʥʘʫʢʘ ʢʘʪʦ ʬʘʢʪʦʨ ʠ ʛʝʥʝʨʘʪʦʨ ʚ ʩʠʤʙʠʦʟʘʪʘ ʤʝʞʜʫ ʥʘʫʢʘ ʠ ʧʨʘʢʪʠʢʘ.  

ʉʠʩʪʝʤʘʪʠʟʠʨʘ ʩʝ ʠ ʩʝ ʠʟʛʨʘʞʜʘ ʙʘʟʘ ʦʪ ʜʘʥʥʠ ʟʘ ʦʚʮʝʪʝ, ʨʦʜʝʥʠ ʦʪ 2007-ʤʘ ʜʦ 2012 

ʛʦʜʠʥʘ ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʧʦʨʦʜʠ, ʢʦʷʪʦ ʱʝ ʧʦʩʣʫʞʠ ʟʘ ʦʩʥʦʚʘ ʥʘ ʨʘʙʦʪʥʠ ʤʘʪʝʤʘʪʠʯʥʠ ʤʦʜʝʣʠ 

ʟʘ ʛʝʥʝʪʠʯʥʘʪʘ ʠʟʤʝʥʯʠʚʦʩʪ ʚ ʧʦʧʫʣʘʮʠʠʪʝ, ʦʙʝʢʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝ.  

 

 

ɿɽʄɽɼɽʃʉʂʀ ʀʅʉʊʀʊʋʊ, ʐʋʄɽʅ 

ʈɸɿʈɸɹʆʊɺɸʅɽ ʅɸ ʄɽʊʆɼʀ ɿɸ ʆʎɽʅʂɸ ʄɽʉʅɸʊɸ ʇʈʆɼʋʂʊʀɺʅʆʉʊ ʅɸ 

ʉɺʀʅɽ 

ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʝ ʠʟʚʲʨʰʝʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʥʷʢʦʠ ʢʘʯʝʩʪʚʝʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 

80 184 ʙʨʦʷ ʩʚʠʥʩʢʠ ʢʣʘʥʠʯʥʠ ʪʨʫʧʘ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʧʨʠʟʥʘʮʠʪʝ ï ʧʨʦʮʝʥʪ ʥʘ 

ʧʦʩʪʥʦ ʤʝʩʦ ʠ ʪʝʛʣʦ ʥʘ ʪʨʫʧʘ ʟʘ ʧʝʨʠʦʜʘ 2012 ï 2013 ʛ., ʢʘʢʪʦ ʠ ʧʨʦʮʝʥʪʲʪ ʥʘ ʧʦʩʪʥʦ ʤʝʩʦ ʚ 

ʢʣʘʥʠʯʥʠ ʪʨʫʧʦʚʝ ʦʪ ʨʘʟʣʠʯʥʠ ʪʝʛʣʦʚʥʠ ʢʘʪʝʛʦʨʠʠ ( ʜʦ 60, 60-70, 70-80, 80-90, 90-100 ʠ ʥʘʜ 

100 kg). ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʩʨʝʜʥʠʷʪ ʧʨʦʮʝʥʪ ʥʘ ʧʦʩʪʥʦ ʤʝʩʦ ʧʨʝʟ 2012 ʛʦʜʠʥʘ ʝ 55,71%, ʘ 

ʩʪʫʜʝʥʦʪʦ ʪʝʛʣʦ ʥʘ ʪʨʫʧʘ ʝ 82,88 kg. ʊʨʫʧʦʚʝʪʝ ʩʝ ʨʘʟʧʨʝʜʝʣʷʪ ʧʦ ʢʣʘʩʦʚʝ ʢʘʢʪʦ ʩʣʝʜʚʘ: S ï 

2,28%, E ï 61,45%, U ï 35,12% ʠ R ï 1,10%. ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ ʩʲʱʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘ 2013 

ʛʦʜʠʥʘ ʩʘ ʩʲʦʪʚʝʪʥʦ 55,30% ʠ 86,70 kg. ʂʣʘʩ S ʟʘʝʤʘʪ 0,34%, ʩʣʝʜʚʘʥʠ ʦʪ ʪʝʟʠ ʚ ʢʣʘʩ E ï 

58,49%, U ï 39,64% ʠ R ï 1,48%. 

ʉʨʝʜʥʦʪʦ ʪʝʛʣʦ ʥʘ ʦʢʘʯʝʩʪʚʝʥʠʪʝ ʧʨʝʟ 2012 ʛ. ʩʚʠʥʩʢʠ ʢʣʘʥʠʯʥʠ ʪʨʫʧʦʚʝ ʝ 82,88 kg, ʘ 

ʧʨʝʟ 2013 ʛ. ï 86,70 kg. ʇʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʝ ʩ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʧʨʦʮʝʥʪʘ ʥʘ ʧʦʩʪʥʦ ʤʝʩʦ ʩʝ 

ʫʚʝʣʠʯʘʚʘ ʪʝʛʣʦʪʦ ʥʘ ʪʨʫʧʘ. ɺ ʢʣʘʩ S ʧʨʝʟ 2012 ʛ. ʫʩʪʘʥʦʚʝʥʘʪʘ ʩʪʦʡʥʦʩʪ ʧʦ ʪʦʟʠ ʧʦʢʘʟʘʪʝʣ ʝ 

76,35 kg, ʢʦʝʪʦ ʝ ʩ 4,18, 10,69 ʠ 18,49 kg ʧʦ-ʤʘʣʢʦ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʝʟʠ ʚ ʢʣʘʩʦʚʝ E, U ʠ R (P Ò 

0,001). ʊʨʫʧʦʚʝʪʝ ʦʪ ʢʣʘʩ ɽ ʩʘ ʧʦ-ʣʝʢʠ ʦʪ ʪʝʟʠ ʚ ʢʣʘʩ ʆ ʩ 18,71 kg (P Ò 0,001). ʇʦʜʦʙʥʘ 

ʪʝʥʜʝʥʮʠʷ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʠ ʧʨʠ ʦʢʘʯʝʩʪʚʝʥʠʪʝ ʪʨʫʧʦʚʝ ʧʨʝʟ 2013 ʛʦʜʠʥʘ.  

ʋʚʝʣʠʯʝʥʠʝʪʦ ʥʘ ʪʝʛʣʦʪʦ ʥʘ ʪʨʫʧʘ ʦʪ 82,88 kg ʧʨʝʟ 2012 ʛ. ʜʦ 86,70 kg. ʧʨʝʟ 2013 ʛ. ʩʝ 

ʦʧʨʝʜʝʣʷ ʦʪ ʧʨʦʤʷʥʘʪʘ ʚ ʦʪʥʦʩʠʪʝʣʥʠʷ ʜʷʣ ʥʘ ʢʣʘʩʦʚʝʪʝ 90-100 kg ʠ 70-80 kg, ʢʦʠʪʦ ʟʘʝʤʘʪ 

ʧʨʝʟ 2012 ʛ. ʩʲʦʪʚʝʪʥʦ 18,73% ʠ 33,14%, ʘ ʧʨʝʟ 2013 ʛ. ï 25,6% ʠ 18,52%. 

 

ɽʌɽʂʊ ʆʊ ʈɸɿʃʀʏʅʀ ʉʍɽʄʀ ʅɸ ʂʈʒʉʊʆʉɺɸʅɽ ʅɸ ʀɿʊʆʏʅʆɹɸʃʂɸʅʉʂɸ 

ʉɺʀʅʗ ɺʒʈʍʋ ʇʈʆɼʋʂʊʀɺʅʀʊɽ ʂɸʏɽʉʊɺɸ ʀ ʂɸʏɽʉʊɺʆʊʆ ʅɸ ʄɽʉʆʊʆ ʅɸ 

ʇʈɸʉɽʊɸ ɺ ʋʉʃʆɺʀʗʊɸ ʅɸ ʇʈʀʈʆɼʆʉʒʆɹʈɸɿʅʆ ʀ ɹʀʆʃʆɻʀʏʅʆ ʆʊɻʃɽɾɼɸʅɽ 

ʅʘʧʨʘʚʝʥ ʝ ʧʨʝʛʣʝʜ ʠ ʝʢʩʪʝʨʠʦʨʥʘ ʧʨʝʮʝʥʢʘ ʥʘ ʩʪʘʜʦʪʦ ʀʟʪʦʯʥʦʙʘʣʢʘʥʩʢʠ ʩʚʠʥʝ ʥʘ 



ʆʉɿ ʉʨʝʜʝʮ ʠ ʩʘ ʦʧʨʝʜʝʣʝʥʠ 30 ʩʚʠʥʝ ʟʘ ʮʝʣʠʪʝ ʥʘ ʧʨʦʫʯʚʘʥʝʪʦ. ʀʟʧʦʣʟʚʘʥʦ ʝ ʧʦʚʠʰʝʥʦ 

ʨʘʚʥʠʱʝ ʥʘ ʭʨʘʥʝʥʝ (ʬʣʲʰʠʥʛ) ʩ ʮʝʣ ʘʢʪʠʚʠʨʘʥʝ ʜʝʡʥʦʩʪʪʘ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʘʪʘ ʩʠʩʪʝʤʘ, 

ʠʟʨʘʟʝʥʘ ʯʨʝʟ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʧʨʦʪʠʯʘʥʝ ʥʘ ʝʩʪʨʘʣʥʠʪʝ ʮʠʢʣʠ ʠ ʫʚʝʣʠʯʘʚʘʥʝ ʙʨʦʷ ʥʘ 

ʦʚʫʣʠʨʘʣʠʪʝ ʷʡʮʝʢʣʝʪʢʠ. ʇʨʦʫʯʚʘʥʝʪʦ ʝ ʧʨʦʚʝʜʝʥʦ ʥʘ ʜʚʘ ʝʪʘʧʘ ï ʧʨʝʟ ʤʝʩʝʮ ʶʣʠ ʩ 15 ʩʚʠʥʝ-

ʤʘʡʢʠ (ɯ ʛʨʫʧʘ) ʠ ʧʨʝʟ ʤʝʩʝʮ ʩʝʧʪʝʤʚʨʠ ʩ 12 ʩʚʠʥʝ-ʤʘʡʢʠ (ɯɯ ʛʨʫʧʘ). ɺʩʷʢʘ ʦʪ ʩʚʠʥʝʪʝ ʝ 

ʥʘʩʪʘʥʝʥʘ ʚ ʠʥʜʠʚʠʜʫʘʣʝʥ ʙʦʢʩ ʟʘ ʧʝʨʠʦʜ ʦʪ 10 ʜʥʠ. ʉʚʠʥʝʪʝ ʩʘ ʭʨʘʥʝʥʠ ʩ ʧʨʝʨʘʙʦʪʝʥ 

ʢʦʤʙʠʥʠʨʘʥ ʬʫʨʘʞ ʦʪ ʝʯʝʤʠʢ, ʧʰʝʥʠʮʘ ʠ ʮʘʨʝʚʠʮʘ ʚ ʢʦʣʠʯʝʩʪʚʦ 3,0 kg ʥʘ ʜʝʥ. 

ʇʨʝʜʚʘʨʠʪʝʣʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʦʪ ʧʲʨʚʘʪʘ ʛʨʫʧʘ ʩʚʠʥʝ ʩʘ ʩʝ ʨʘʟʛʦʥʠʣʠ 11 ʙʨ. (73%), 

ʘ ʦʪ ʚʪʦʨʘʪʘ ï 9 ʙʨʦʷ (75%).  

ʀʟʧʦʣʟʚʘʥ ʝ ʤʝʪʦʜʲʪ ʥʘ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ ʥʘ ʩʚʠʥʝʪʝ. ʊʲʡ ʢʘʪʦ ʪʦʟʠ ʤʝʪʦʜ ʩʝ 

ʧʨʠʣʘʛʘ ʟʘ ʧʲʨʚʠ ʧʲʪ ʧʨʠ ʀʟʪʦʯʥʦʙʘʣʢʘʥʩʢʠ ʩʚʠʥʝ ʝ ʩʲʟʜʘʜʝʥʘ ʠ ʪʝʩʪʚʘʥʘ ʩʧʝʮʠʘʣʥʘ 

ʦʨʛʘʥʠʟʘʮʠʷ ʟʘ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ ʥʘ ʩʚʠʥʝʪʝ ʦʪ ʧʦʨʦʜʘʪʘ, ʚʢʣʶʯʚʘʱʘ ʨʘʟʢʨʠʚʘʥʝ ʥʘ 

ʨʘʟʛʦʥʝʥʠʪʝ ʩʚʠʥʝ, ʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʩʧʝʮʠʘʣʝʥ ʠʥʜʠʚʠʜʫʘʣʝʥ ʙʦʢʩ ʟʘ ʦʩʝʤʝʥʷʚʘʥʝ, 

ʥʝʧʦʟʚʦʣʷʚʘʱ ʦʙʨʲʱʘʥʝ ʥʘ ʩʚʠʥʝʪʝ ʠ ʟʘʝʤʘʥʝ ʥʘ ʧʦʟʠ, ʟʘʪʨʫʜʥʷʚʘʱʠ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʤʝʪʦʜʘ. 

ʇʲʨʚʘʪʘ ʛʨʫʧʘ ʨʘʟʛʦʥʝʥʠ ʩʚʠʥʝ ʩʘ ʦʩʝʤʝʥʝʥʠ ʩʲʩ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ʦʪ ʥʝʨʝʟʠ ʦʪ ʧʦʨʦʜʘʪʘ 

ɼʫʥʘʚʩʢʘ ʙʷʣʘ, ʘ ʚʪʦʨʘʪʘ ï ʩ ʥʝʨʝʟ ʦʪ ʧʦʨʦʜʘʪʘ ɻʦʣʷʤʘ ʙʷʣʘ. ʇʨʝʜʩʪʦʠ ʦʧʨʘʩʚʘʥʝ ʥʘ ʩʚʠʥʝʪʝ 

ʠ ʢʦʥʪʨʦʣ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʢʘʯʝʩʪʚʘ.   

ʅʘʧʨʘʚʝʥ ʝ ʦʙʦʙʱʝʥ ʘʥʘʣʠʟ ʥʘ ʥʷʢʦʠ ʦʪ ʦʩʥʦʚʥʠʪʝ ʢʣʘʥʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ, 

ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʪʨʫʧʘ ʠ ʬʠʟʠʢʦʭʠʤʠʯʥʠʷ ʩʲʩʪʘʚ ʥʘ ʤʝʩʦʪʦ. ʆʪ ʨʝʟʫʣʪʘʪʠʪʝ 

ʩʝ ʚʠʞʜʘ, ʯʝ ʧʨʠ ʪʝʛʣʦʪʦ ʥʘ ʢʣʘʥʝ 101.10 kg ʤʘʣʢʘʪʘ ʠ ʛʦʣʷʤʘ ʜʲʣʞʠʥʘ ʥʘ ʪʨʫʧʘ ʩʘ ʩʲʦʪʚʝʪʥʦ 

75,9 cm ʠ 93,2 cm. ʋʩʪʘʥʦʚʝʥʘʪʘ ʩʪʦʡʥʦʩʪ ʧʦ ʧʦʢʘʟʘʪʝʣʷ ʢʣʘʥʠʯʝʥ ʨʘʥʜʝʤʘʥ (56,21%) ʧʦʢʘʟʚʘ 

ʧʦ-ʚʠʩʦʢ ʦʪʥʦʩʠʪʝʣʝʥ ʜʷʣ ʥʘ ʢʦʞʘʪʘ ʧʨʠ ʀɹʉ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʢʫʣʪʫʨʥʠʪʝ ʧʦʨʦʜʠ.  

 

ʉʀʉʊɽʄʀ ʅɸ ʈɸɿɺʒɾɼɸʅɽ ʀ ʆʇʊʀʄʀɿʀʈɸʅɽ ʅɸ ʋʉʃʆɺʀʗʊɸ ʅɸ ʍʈɸʅɽʅɽ 

ʀ ʆʊɻʃɽɾɼɸʅɽ ɿɸ ʋʉʒɺʒʈʐɽʅʉʊɺɸʅɽ ʅɸ ʇʈʆɼʋʂʊʀɺʅʀʊɽ ʂɸʏɽʉʊɺɸ ʀ 

ʉʒɿɼɸɺɸʅɽ ʅɸ ʅʆɺʀ ɻɽʅʆʊʀʇʀ ʉɺʀʅɽ, ɹʀɺʆʃʀ ʀ ɻʆɺɽɼɸ 

ʇʨʦʫʯʝʥ ʝ ʝʬʝʢʪʲʪ ʦʪ ʢʨʲʩʪʦʩʚʘʥʝʪʦ ʥʘ ʩʚʠʥʝ ʤʘʡʢʠ ʦʪ ʧʦʨʦʜʘʪʘ ɼʫʥʘʚʩʢʘ ʙʷʣʘ ʩ 

ʥʝʨʝʟʠ ʢʨʲʩʪʦʩʢʠ F1 ɸʥʛʣʠʡʩʢʠ ʣʘʥʜʨʘʩ ʧʦ ʇʠʝʪʝʥ (ɸʃ ʭ ʇ). ɿʘ ʭʦʤʦʛʝʥʠʟʠʨʘʥʝ ʥʘ 

ʧʦʧʫʣʘʮʠʷʪʘ ʠ ʟʘʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʝ ʧʦʚʠʰʝʥʘ ʢʨʲʚʥʦʩʪʪʘ ʦʪ 

ʧʦʨʦʜʘʪʘ ʃʘʥʜʨʘʩ, ʢʘʪʦ ʟʘ ʪʘʟʠ ʮʝʣ ʪʨʠʣʠʥʝʡʥʠʪʝ ʢʨʲʩʪʦʩʢʠ ʥʘ ʩʚʠʥʝ ʤʘʡʢʠ [(ɼɹ ʭ (ɸʃ ʭ ʇ)] 

ʩʘ ʟʘʧʣʦʜʝʥʠ ʩ ʥʝʨʝʟʠ ʦʪ ʧʦʨʦʜʘʪʘ ɼʘʪʩʢʠ ʣʘʥʜʨʘʩ (ɼʃ). ʇʨʦʚʝʜʝʥʦ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʠʟʧʠʪʚʘʥʝ 

ʥʘ ʧʨʦʜʫʢʪʠʚʥʠʪʝ ʢʘʯʝʩʪʚʘ ʤʝʞʜʫ ʯʠʩʪʦʧʦʨʦʜʥʠ ʞʠʚʦʪʥʠ ʠ ʢʨʲʩʪʦʩʢʠ ʦʪ ʧʲʨʚʦ (F1) ʠ ʚʪʦʨʦ 

ʧʦʢʦʣʝʥʠʝ (F2). ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʚʢʣʶʯʚʘʪ ʪʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘ: 1) ʝʜʠʥ ʥʘʫʯʥʦ-ʩʪʦʧʘʥʩʢʠ ʦʧʠʪ 

ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʫʛʦʠʪʝʣʥʠʪʝ ʢʘʯʝʩʪʚʘ, 2) ʬʠʟʠʦʣʦʛʠʯʝʥ ʦʧʠʪ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʩʤʠʣʘʝʤʦʩʪʪʘ ʥʘ ʭʨʘʥʠʪʝʣʥʠʪʝ ʚʝʱʝʩʪʚʘ, ʠ 3) ʙʘʣʘʥʩʦʚ ʦʧʠʪ ʧʦ ʤʝʪʦʜʘ ʥʘ ʟʘʢʣʘʥʠʪʝ ʞʠʚʦʪʥʠ 

ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʨʝʪʝʥʮʠʷʪʘ ʥʘ ʭʨʘʥʠʪʝʣʥʠ ʚʝʱʝʩʪʚʘ.  

ʇʨʦʚʝʜʝʥ ʝ ʝʢʩʧʝʨʠʤʝʥʪ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʞʠʟʥʝʥʠʪʝ ʧʨʦʷʚʠ ʥʘ ʧʦʜʨʘʩʪʚʘʱʠʪʝ ʧʨʘʩʝʪʘ 

ʦʪ ʥʦʚʦʩʲʟʜʘʚʘʱʠʷ ʩʝ ʛʝʥʦʪʠʧ ʯʨʝʟ ʧʦʚʝʜʝʥʯʝʩʢʠʪʝ ʨʝʘʢʮʠʠ, ʘʜʘʧʪʠʨʘʥʝʪʦ ʠ ʨʘʩʪʝʞʥʠʪʝ ʠʤ 

ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠ ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʠ ʥʘ ʦʪʛʣʝʞʜʘʥʝ. 

ɼʦʙʘʚʷʥʝʪʦ ʥʘ ʜʝʭʠʜʨʠʨʘʥ ʤʝʜʝʥ ʩʫʣʬʘʪ (ProPen H) ʚ ʢʦʤʙʠʥʠʨʘʥʠʪʝ ʬʫʨʘʞʠ ʟʘ 

ʧʦʜʨʘʩʪʚʘʱʠ ʧʨʘʩʝʪʘ ʦʢʘʟʚʘ ʧʦʣʦʞʠʪʝʣʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʨʘʩʪʝʞʘ ʠ 

ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝʪʦ ʥʘ ʬʫʨʘʞʘ ʟʘ ʮʝʣʠʷ ʧʦʜʨʘʩʪʚʘʱ ʧʝʨʠʦʜ ʠ ʧʦʜʦʙʨʷʚʘ ʢʦʤʬʦʨʪʘ ʥʘ 

ʞʠʚʦʪʥʠʪʝ ʧʨʝʟ ʧʲʨʚʠʪʝ 14 ʜʥʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ ʦʪʙʠʚʘʥʝʪʦ. 

ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ ʤʠʢʨʦʘʣʛʠ Spirulina platensis ʚ ʜʦʟʘ 2 g/ʛʣʘʚʘ ʥʘ ʜʝʥ ʚʦʜʠ ʜʦ 

ʧʦʚʠʰʘʚʘʥʝ ʧʨʦʮʝʥʪʘ ʥʘ ʤʝʩʦʪʦ ʩ ʢʦʩʪʠ ʚ ʦʪʜʝʣʥʠʪʝ ʯʘʩʪʠ ʥʘ ʪʨʫʧʘ ʠ ʟʥʘʯʠʪʝʣʥʦ ʧʦʥʠʞʘʚʘ 

ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʦʙʱʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʩʣʘʥʠʥʘ ʚ ʪʨʫʧʘ ï ʩ 20,31% ʧʨʠ ʧʨʘʩʝʪʘʪʘ ʦʪ ɯɯ ʠ ʩʲʩ 

17,85% ʧʨʠ ʪʝʟʠ ʦʪ ɯɯɯ ʛʨʫʧʘ. 

ʇʨʠ ʧʨʦʫʯʚʘʥʠʪʝ ʙʠʚʦʣʠʮʠ ʨʝʧʨʦʜʫʢʪʠʚʥʠʷʪ ʩʪʘʪʫʩ ʦʢʘʟʚʘ ʚʠʩʦʢʦ ʜʦʩʪʦʚʝʨʝʥ ʝʬʝʢʪ 

ʚʲʨʭʫ ʦʙʱʦʪʦ ʪʝʣʝʩʥʦʪʦ ʩʲʩʪʦʷʥʠʝ (F = 12,85, P < 0,001).  

ɺ ʩʨʘʚʥʝʥʠʝ ʩ ʧʲʣʥʦʚʲʟʨʘʩʪʥʠʪʝ ʙʠʚʦʣʠʮʠ, ʤʘʣʘʢʠʥʠʪʝ ʠʤʘʪ ʧʦ-ʩʠʣʥʦ ʠʟʨʘʟʝʥʘ 

ʜʠʥʘʤʠʢʘ ʥʘ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʆʊʉ, ʦʪʥʘʩʷʱʘ ʩʝ ʢʘʢʪʦ ʜʦ ʥʘʪʨʫʧʚʘʥʝʪʦ ʥʘ ʪʝʣʝʩʥʠ ʨʝʟʝʨʚʠ 

ʧʨʝʟ ʮʝʣʠʷ ʧʝʨʠʦʜ ʥʘ ʙʨʝʤʝʥʥʦʩʪ, ʪʘʢʘ ʠ ʜʦ ʟʘʛʫʙʠʪʝ ʧʦ ʚʨʝʤʝ ʥʘ ʣʘʢʪʘʮʠʷ. 



ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʬʘʟʘʪʘ ʥʘ ʣʘʢʪʘʮʠʷʪʘ, ʦʧʪʠʤʘʣʥʦʪʦ ʟʘʧʣʦʞʜʘʥʝ ʝ ʧʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ 

ʆʊʉ~ 4. ɹʣʠʟʦ ʝʜʥʘ ʪʨʝʪʘ ʦʪ ʙʠʚʦʣʠʮʠʪʝ ʩʝ ʟʘʧʣʦʞʜʘʪ ʚ ʧʠʢʘ ʥʘ ʣʘʢʪʘʮʠʷʪʘ (ʩʨʝʜʥʦ ʥʘ 68-ʷ 

ʜʝʥ), ʧʦʨʘʜʠ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʤʘʣʢʘ ʟʘʛʫʙʘ ʥʘ ʆʊʉ (0,20 ʙʘʣʘ) ʧʨʝʟ ʧʝʨʠʧʘʨʪʫʤ ʧʝʨʠʦʜʘ ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʪʝʟʠ ʩʲʩ ʩʨʝʜʝʥ (112 ʜʥʠ) ʠ ʜʲʣʲʛ (196 ʜʥʠ) ʩʝʨʚʠʟ ʧʝʨʠʦʜ (0,44 ʙʘʣʘ). 

 

ʀʅʉʊʀʊʋʊ ʇʆ ʈʀɹɸʈʉʊɺʆ ʀ ɸʂɺɸʂʋʃʊʋʈʀ, ʇʃʆɺɼʀɺ 

ʂɸʏɽʉʊɺʆ ʅɸ ʄɽʉʆʊʆ ʅɸ ʐɸʈɸʅɸ (CYPRINUS CARPIO L.), ʆʊɻʃɽɾɼɸʅ ʇʈʀ 

ʈɸɿʃʀʏʅʀ ʇʈʆʀɿɺʆɼʉʊɺɽʅʀ ʉʀʉʊɽʄʀ 

ʇʨʦʫʯʝʥ ʝ ʭʠʤʠʯʥʠʷʪ ʩʲʩʪʘʚ, ʭʨʘʥʠʪʝʣʥʘʪʘ ʠ ʝʥʝʨʛʠʡʥʘ ʩʪʦʡʥʦʩʪ, ʠ ʙʠʦʭʠʤʠʯʥʠʪʝ 

ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʰʘʨʘʥ ʦʪ ʘʢʚʘʬʝʨʤʠ, ʧʨʠʣʘʛʘʱʠ ʨʘʟʣʠʯʥʠ ʩʠʩʪʝʤʠ ʥʘ ʦʪʛʣʝʞʜʘʥʝ ʩ ʦʛʣʝʜ 

ʦʮʝʥʢʘ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʤʝʩʦʪʦ ʤʫ. 

ʇʨʠʣʦʞʝʥ ʝ ʢʦʤʧʣʝʢʩʝʥ ʧʦʜʭʦʜ ʧʨʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʙʠʦʭʠʤʠʯʥʠʷ ʩʲʩʪʘʚ, ʭʨʘʥʠʪʝʣʥʘʪʘ ʠ 

ʝʥʝʨʛʠʡʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʰʘʨʘʥʘ, ʦʪʛʣʝʞʜʘʥ ʚ ʨʘʟʣʠʯʥʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʩʠʩʪʝʤʠ ʠ ʝ 

ʨʘʟʨʘʙʦʪʝʥʘ ʉʠʩʪʝʤʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʤʫ. ʇʦ ʩʚʦʷʪʘ ʥʘʩʦʯʝʥʦʩʪ ʠ ʢʦʤʧʣʝʢʩʝʥ 

ʭʘʨʘʢʪʝʨ ʪʝ ʩʘ ʧʲʨʚʠ ʚ ʩʪʨʘʥʘʪʘ.  

ʅʘʧʨʘʚʝʥʘ ʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ 9 ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʩʠʩʪʝʤʠ ʟʘ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʰʘʨʘʥ ʟʘ 

ʢʦʥʩʫʤʘʮʠʷ ʩ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʥʘ ʠʥʪʝʥʟʠʬʠʢʘʮʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ (ʧʦʣʫʠʥʪʝʥʟʠʚʥʦ, 

ʠʥʪʝʥʟʠʚʥʦ ʠ ʩʫʧʝʨʠʥʪʝʥʟʠʚʥʦ), ʚʢʣʶʯʚʘʱʠ ʨʘʟʣʠʯʥʠ ʤʦʱʥʦʩʪʠ (ʟʝʤʣʝʥʠ ʙʘʩʝʡʥʠ, ʷʟʦʚʠʨʠ 

ʠ ʩʘʜʢʦʚʠ ʩʪʦʧʘʥʩʪʚʘ) ʠ ʨʘʟʣʠʯʝʥ ʪʠʧ ʥʘ ʭʨʘʥʝʥʝ (ʚʠʜʦʚʝ ʬʫʨʘʞʠ ʠ ʩʲʦʪʥʦʰʝʥʠʝ ʚ ʜʘʞʙʠʪʝ). 

ʀʟʚʲʨʰʝʥʠ ʩʘ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʫʩʣʦʚʠʷʪʘ ʥʘ ʚʦʜʥʘʪʘ ʩʨʝʜʘ ʧʦ ʦʩʥʦʚʥʠ ʭʠʜʨʦʬʠʟʠʯʥʠ, 

ʭʠʜʨʦʭʠʤʠʯʥʠ ʠ ʭʠʜʨʦʙʠʦʣʦʛʠʯʥʠ ʧʘʨʘʤʝʪʨʠ, ʢʦʠʪʦ ʠʤʘʪ ʧʨʷʢʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʦʪʛʣʝʞʜʘʥʝ 

ʥʘ ʨʠʙʘʪʘ.  

ʋʩʪʘʥʦʚʝʥ ʝ ʦʙʱʠʷʪ ʭʠʤʠʯʝʥ ʩʲʩʪʘʚ ʠ ʝʥʝʨʛʠʡʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʤʝʩʦʪʦ ʥʘ ʰʘʨʘʥʘ. 

ɼʦʢʘʟʘʥʠ ʩʘ ʩʧʝʮʠʬʠʯʥʠ ʨʘʟʣʠʯʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʠʣʘʛʘʥʠʷ ʪʠʧ ʧʨʦʠʟʚʦʜʩʪʚʝʥʘ ʩʠʩʪʝʤʘ. 

ʀʟʩʣʝʜʚʘʥʦ ʝ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʝʣʝʤʝʥʪʠ ʚ ʤʝʩʦʪʦ ʥʘ ʰʘʨʘʥʘ, ʢʦʝʪʦ 

ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩʲʩ ʩʚʦʷʪʘ ʩʧʝʮʠʬʠʯʥʦʩʪ ʟʘ ʦʪʜʝʣʥʠʪʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʩʠʩʪʝʤʠ ʥʘ 

ʦʪʛʣʝʞʜʘʥʝ. ʇʦ ʩʚʦʷ ʢʦʤʧʣʝʢʩʝʥ ʭʘʨʘʢʪʝʨ ʪʝ ʩʘ ʧʲʨʚʠ ʚ ʩʪʨʘʥʘʪʘ.  

ʋʩʪʘʥʦʚʝʥ ʝ ʤʘʩʪʥʦʢʠʩʝʣʠʥʥʠʷʪ ʩʲʩʪʘʚ ʥʘ ʪʨʠʘʮʠʣʛʣʠʮʝʨʦʣʦʚʘʪʘ ʬʨʘʢʮʠʷ ʥʘ ʰʘʨʘʥʘ, 

ʦʪʛʣʝʞʜʘʥ ʧʨʠ ʨʘʟʣʠʯʥʠ ʫʩʣʦʚʠʷ. ɼʦʢʘʟʘʥʦ ʝ, ʯʝ ʧʦ ʟʘʩʪʲʧʝʥʦʩʪ ʥʘ ʦʪʜʝʣʥʠʪʝ ʤʘʩʪʥʠ 

ʢʠʩʝʣʠʥʠ ʤʝʩʦʪʦ ʥʘ ʜʚʫʣʝʪʥʠʷ ʰʘʨʘʥ ʦʪ ʚʩʠʯʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʩʠʩʪʝʤʠ ʝ ʦʪ ʦʣʝʠʥʦʚ ʪʠʧ.  

ʋʩʪʘʥʦʚʝʥʦ ʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʚʘʞʥʦʪʦ ʩʲʦʪʥʦʰʝʥʠʝ ʥʘ w-6: w-3 ʤʘʩʪʥʠʪʝ ʢʠʩʝʣʠʥʠ ʚ 

ʣʠʧʠʜʠʪʝ ʥʘ ʰʘʨʘʥʘ. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʚ 7 ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʩʠʩʪʝʤʠ 

ʧʦʣʫʯʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʩʘ ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ ʦʧʪʠʤʘʣʥʠʪʝ ʩʧʦʨʝʜ ʩʲʚʨʝʤʝʥʥʠʪʝ ʩʭʚʘʱʘʥʠʷ ʟʘ 

ʟʜʨʘʚʦʩʣʦʚʥʦ ʭʨʘʥʝʥʝ.  

ʆʧʨʝʜʝʣʝʥʦ ʝ ʦʙʱʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʩʲʩʪʘʚʲʪ ʥʘ ʪʦʢʦʬʝʨʦʣʦʚʘʪʘ ʬʨʘʢʮʠʷ ʥʘ ʣʠʧʠʜʠʪʝ 

ʥʘ ʰʘʨʘʥʘ ʦʪ 9 ʠʟʩʣʝʜʚʘʥʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʩʠʩʪʝʤʠ. ʊʝʟʠ ʧʦʢʘʟʘʪʝʣʠ ʚʘʨʠʨʘʪ ʩʲʱʦ ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʫʩʣʦʚʠʷʪʘ ʥʘ ʦʪʛʣʝʞʜʘʥʝ.  

 

ʈɸɿʈɸɹʆʊɺɸʅɽ ʅɸ ʊɽʍʅʆʃʆɻʀʗ ɿɸ ʂʆʅʊʈʆʃʀʈɸʅʆ ʈɸɿʄʅʆɾɸɺɸʅɽ ʅɸ 

ɹʗʃɸʊɸ ʈʀɹɸ (SANDER LUCIOPERCA L.) ʀ ʇʆʃʋʏɸɺɸʅɽ ʅɸ ʋʂʈɽʇʅɸʃʀ ʈʀɹʂʀ ɿɸ 

ʎɽʃʀʊɽ ʅɸ ʀʅʊɽʅɿʀɺʅʆʊʆ ɸʂɺɸʇʈʆʀɿɺʆɼʉʊɺʆ  

ʀʟʩʣʝʜʚʘʥʠ ʠ ʫʩʪʘʥʦʚʝʥʠ ʩʘ ʘʙʩʦʣʶʪʥʘʪʘ ʠ ʦʪʥʦʩʠʪʝʣʥʘʪʘ ʧʣʦʜʦʚʠʪʦʩʪ ʥʘ 

ʨʘʟʧʣʦʜʥʠʮʠʪʝ (ʩʲʦʪʚʝʪʥʦ ʦʪ 141 200 ʙʨ. ʜʦ 305 450 ʙʨ. ʭʘʡʚʝʨʝʥʠ ʟʲʨʥʘ ʠ ʦʪ 127 500 ʙʨ. kg
-1
 

ʜʦ 198 344 ʙʨ. kg
-1
), ʦʧʨʝʜʝʣʝʥ ʝ ʛʦʥʘʜʦ-ʩʦʤʘʪʠʯʥʠʷʪ ʠʥʜʝʢʩ ʥʘ ʤʲʞʢʠʪʝ ʠ ʞʝʥʩʢʠʪʝ ʨʠʙʠ (ʦʪ 

6,8% ʜʦ 13,3%);  

ʇʨʦʫʯʝʥʘ ʠ ʧʦʪʚʲʨʜʝʥʘ ʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʝʩʪʝʩʪʚʝʥʦʪʦ ʨʘʟʤʥʦʞʘʚʘʥʝ ʥʘ ʙʷʣʘʪʘ ʨʠʙʘ 

ʚʲʚ ʚʘʥʠ; ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥʦ ʝ ʧʦʣʫʠʟʢʫʩʪʚʝʥʦ ʨʘʟʤʥʦʞʘʚʘʥʝ ʚʲʚ ʚʘʥʠ, ʢʘʪʦ ʥʝ ʝ ʦʪʯʝʪʝʥʘ 

ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥʠʪʝ ʜʚʝ ʩʭʝʤʠ ʥʘ ʭʦʨʤʦʥʘʣʥʦ ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ 

ʨʘʟʧʣʦʜʥʠʮʠʪʝ;  

ʇʨʦʫʯʝʥ ʝ ʩʧʝʢʪʲʨʲʪ ʥʘ ʭʨʘʥʝʥʝ ʥʘ ʣʠʯʠʥʢʠʪʝ ʠ ʝ ʜʦʢʘʟʘʥʦ ʝ, ʯʝ ʚ ʣʶʧʠʣʥʠʪʝ ʙʘʩʝʡʥʠ 

ʪʝ ʢʦʥʩʫʤʠʨʘʪ ʧʨʝʜʧʦʯʠʪʘʥʦ ʢʣʘʜʦʮʝʨʝʥ ʟʦʦʧʣʘʥʢʪʦʥ; ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʧʨʠ ʙʠʦʤʘʩʘ ʥʘ 

ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʜʠʘʧʘʟʦʥʘ 2,437 g.m
-3 
ʜʦ 6,055 g.m

-3
 ʩ ʧʨʝʦʙʣʘʜʘʚʘʥʝ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠʪʝ ʥʘ 



Cladocera ʟʘ ʧʝʨʠʦʜ ʦʪ ʦʢʦʣʦ 40 ʜʥʠ ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʣʫʯʘʪ ʫʢʨʝʧʥʘʣʠ ʣʠʯʠʥʢʠ ʦʪ ʙʷʣʘ ʨʠʙʘ ʩ 

ʨʘʟʤʝʨʠ 2,2 ï 3,2 cm);  

ɽʢʩʧʝʨʠʤʝʥʪʠʨʘʥʠ ʩʘ ʜʚʝ ʩʭʝʤʠ ʥʘ ʟʘʭʨʘʥʚʘʥʝ ʥʘ ʫʢʨʝʧʥʘʣʠ ʙʝʣʠ ʨʠʙʠ ʩ ʮʝʣ ʧʨʝʭʦʜ ʦʪ 

ʝʩʪʝʩʪʚʝʥʘ ʢʲʤ ʠʟʢʫʩʪʚʝʥʘ ʭʨʘʥʘ ʠ ʝ ʜʦʢʘʟʘʥʦ, ʯʝ ʪʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʫʩʧʝʰʥʦ ʧʨʠ ʤʘʩʘ 

ʠ ʜʲʣʞʠʥʘ ʥʘ ʨʠʙʠʪʝ ʩʲʦʪʚʝʪʥʦ 0,181 Ñ 0,01 g ʠ 2,540 Ñ 0,04 cm. ʀʟʧʠʪʘʥʠ ʩʘ ʨʘʟʣʠʯʥʠ 

ʛʲʩʪʦʪʠ ʥʘ ʧʦʩʘʜʢʘʪʘ, ʢʘʪʦ ʝ ʜʦʢʘʟʘʥʦ, ʯʝ ʧʨʠ ʧʨʝʭʦʜʘ ʪʷ ʥʝ ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ ʥʘ ʢʨʘʡʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ;  

ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʧʨʠ ʚʘʨʠʘʥʪʘ ʩ ʧʦʩʪʝʧʝʥʥʦ ʥʘʤʘʣʷʚʘʥʝ ʜʝʣʲʪ ʥʘ ʝʩʪʝʩʪʚʝʥʘʪʘ ʭʨʘʥʘ 

ʨʝʟʫʣʪʘʪʠʪʝ ʩʘ ʧʦ-ʜʦʙʨʠ (ʦʮʝʣʷʝʤʦʩʪ ʦʪ 52,3 ʜʦ 56,3%), ʢʘʪʦ ʝ ʜʦʢʘʟʘʥʦ, ʯʝ ʩʲʢʨʘʱʘʚʘʥʝʪʦ ʥʘ 

ʚʨʝʤʝʪʦ ʟʘ ʪʦʟʠ ʧʨʝʭʦʜ ʩʝ ʦʪʨʘʟʷʚʘ ʥʝʛʘʪʠʚʥʦ ʥʘ ʦʮʝʣʷʝʤʦʩʪʪʘ;  

ɽʢʩʧʝʨʠʤʝʥʪʠʨʘʥʠ ʩʘ ʧʦʪʘʧʷʱʠ ʙʘʥʠ ʥʘ ʨʘʟʧʣʦʜʥʠʮʠʪʝ ʩ ʢʘʣʠʝʚ ʧʝʨʤʘʥʛʘʥʘʪ ʧʨʠ ʜʦʟʘ 

1 g.l
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 ʚʦʜʘ ʠ ʝʢʩʧʦʟʠʮʠʷ ʦʪ 20 s ʠ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʪʝ ʩʝ ʧʦʥʘʩʷʪ ʜʦʙʨʝ ʦʪ ʨʠʙʠʪʝ ʠ ʠʤʘʪ 

ʧʦʣʦʞʠʪʝʣʝʥ ʝʬʝʢʪ ʚʲʨʭʫ ʟʜʨʘʚʦʩʣʦʚʥʦʪʦ ʠʤ ʩʲʩʪʦʷʥʠʝ.  

 

ʇʈʆɼʋʂʊʀɺʅʀ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʅɸ ɼɺʋʃɽʊɽʅ ʐɸʈɸʅ ʆʊ ʄɽʉʊʅɸ 

ʇʆʇʋʃɸʎʀʗ 

ʄʦʥʠʪʦʨʠʥʛʦʚʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʥʘ ʝʢʦʩʠʩʪʝʤʠʪʝ ʟʘ ʧʝʨʠʦʜʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʧʦʢʘʟʚʘʪ, ʯʝ 

ʫʩʪʘʥʦʚʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʦʩʥʦʚʥʠʪʝ ʬʠʟʠʢʦʭʠʤʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʚʦʜʘʪʘ ʩʘ ʥʦʨʤʘʣʥʠ ʟʘ 

ʰʘʨʘʥʦʚʠʪʝ ʙʘʩʝʡʥʠ ʠ ʙʣʘʛʦʧʨʠʷʪʥʠ ʟʘ ʦʪʛʣʝʞʜʘʥʠʪʝ ʨʠʙʠ. 

ʇʨʠ ʘʥʘʣʠʟʘ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʧʨʝʟ ʠʟʩʣʝʜʚʘʥʠʷ ʧʝʨʠʦʜ ʩʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʦʪ 99 ʜʦ 

149 ʪʘʢʩʦʥʘ, ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ 8 ʦʪʜʝʣʘ ʧʣʘʥʢʪʦʥʥʠ ʚʦʜʦʨʘʩʣʠ. ʀʟʩʣʝʜʚʘʥʘ ʝ ʩʝʟʦʥʥʘʪʘ 

ʜʠʥʘʤʠʢʘ ʚ ʯʠʩʣʝʥʦʩʪʪʘ ʠ ʙʠʦʤʘʩʘʪʘ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʙʘʩʝʡʥʠʪʝ. ʄʦʥʠʪʦʨʠʥʛʲʪ ʥʘ 

ʙʝʥʪʦʩʘ ʧʦʢʘʟʚʘ ʟʥʘʯʠʪʝʣʥʦ ʚʘʨʠʨʘʥʝ ʥʘ ʧʦʢʘʟʘʪʝʣʷ ʚ ʦʪʜʝʣʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʙʘʩʝʡʥʠ.  

ʈʠʙʦʚʲʜʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʉɽʊ ʥʘ ʰʘʨʘʥʘ ʚ ʢʨʘʷ ʥʘ ʚʝʛʝʪʘʮʠʦʥʥʠʷ ʧʝʨʠʦʜ 

ʧʨʠ ʚʘʨʠʘʥʪʠ ʧʨʝʟ 2013 ʛ. ʚʘʨʠʨʘ ʦʪ 0,481 ʜʦ 0,944 kg, ʘ ʧʨʝʟ 2014 ʛ. ʦʪ 1,137 kg ʜʦ 1,201 kg; 

ʧʨʠʨʘʩʪʲʪ ʥʘ ʨʠʙʘʪʘ ʝ ʦʪ 12,1 ʜʦ 28,57 kg.da
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 ʟʘ ʧʲʨʚʘʪʘ ʛʦʜʠʥʘ ʠ ʦʪ 13,1 ʜʦ 46,8 kg.da
-1

 ʟʘ 

ʚʪʦʨʘʪʘ ʛʦʜʠʥʘ ʟʘ ʦʪʜʝʣʥʠʪʝ ʚʘʨʠʘʥʪʠ. ʈʘʥʜʝʤʘʥʲʪ ʧʨʠ ʣʶʩʧʝʩʪʠʷ ʰʘʨʘʥ ʝ ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ 

46,4 - 52,5% (2013 ʛ.) ï 53,5 - 55,9% (2014 ʛ.) ʠ 52,7 - 54,1% (2013 ʛ.) ï 55,7 - 61,2% (2014 ʛ.) 

ʧʨʠ ʦʛʣʝʜʘʣʥʠʷ. ʆʪʥʦʩʠʪʝʣʥʠʷʪ ʜʷʣ ʥʘ ʪʨʫʧʯʝʪʦ ʚʘʨʠʨʘ ʦʪ 75,6 ʜʦ 78,9% (2013 ʛ.) ʠ ʦʪ 78,7 

ʜʦ 84,1% (2014 ʛ.). 

ʀʟʚʲʨʰʝʥ ʝ ʩʝʥʟʦʨʝʥ ʘʥʘʣʠʟ ʥʘ ʤʝʩʦʪʦ  ʥʘ ʰʘʨʘʥʘ ʧʦ ʧʦʢʘʟʘʪʝʣʠʪʝ ʚʲʥʰʝʥ ʚʠʜ ʠ ʮʚʷʪ 

ʥʘ ʤʝʩʦʪʦ, ʢʦʥʩʠʩʪʝʥʮʠʷ, ʥʝʞʥʦʩʪ, ʩʦʯʥʦʩʪ ʠ ʘʨʦʤʘʪ ʥʘ ʧʝʯʝʥʦʪʦ ʤʝʩʦ.   

ʆʧʨʝʜʝʣʝʥʠ ʩʘ ʮʚʝʪʦʚʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, pH, ʩʪʝʧʝʥ ʥʘ ʢʠʩʝʣʠʥʥʦʩʪ ʠ ʘʟʦʪ ʦʪ ʣʝʪʣʠʚʠ 

ʦʩʥʦʚʥʠ ʩʲʝʜʠʥʝʥʠʷ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʩʧʝʮʠʬʠʯʥʠ ʨʘʟʣʠʯʠʷ ʟʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʤʝʩʦʪʦ ʥʘ ʰʘʨʘʥʘ 

ʧʦ ʚʘʨʠʘʥʪʠ ʠ ʛʦʜʠʥʠ.  

ʀʟʩʣʝʜʚʘʥ ʝ ʭʠʤʠʯʥʠʷʪ ʩʲʩʪʘʚ ʥʘ ʤʝʩʦʪʦ ʥʘ ʣʶʩʧʝʩʪ ʠ ʦʛʣʝʜʘʣʝʥ ʰʘʨʘʥ ʧʦ ʚʘʨʠʘʥʪʠ ʠ 

ʛʦʜʠʥʠ. ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʙʝʣʪʲʮʠ ʚ ʩʫʭʦʪʦ ʚʝʱʝʩʪʚʦ ʨʘʟʣʠʢʠʪʝ ʤʝʞʜʫ 

ʨʠʙʠʪʝ ʩ ʨʘʟʣʠʯʝʥ ʪʠʧ ʥʘ ʦʣʶʩʧʷʚʘʥʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ʚʩʝʢʠ ʚʘʨʠʘʥʪ ʩʘ ʥʝʟʥʘʯʠʪʝʣʥʠ. ʄʝʩʦʪʦ 

ʥʘ ʦʛʣʝʜʘʣʥʠʪʝ ʝ ʧʦ-ʙʦʛʘʪʦ ʥʘ ʤʘʟʥʠʥʠ, ʢʘʪʦ ʨʘʟʣʠʢʘʪʘ ʧʦ ʩʲʜʲʨʞʘʥʠʝʪʦ ʚ ʩʫʭʦ ʚʝʱʝʩʪʚʦ 

ʜʦʩʪʠʛʘ 39%. ʋʩʪʘʥʦʚʝʥʘ ʝ ʟʥʘʯʠʪʝʣʥʘ ʜʠʥʘʤʠʢʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʨʦʫʯʚʘʥʠʪʝ ʢʨʲʚʥʠ 

ʧʦʢʘʟʘʪʝʣʠ  

 

ʀʅʉʊʀʊʋʊ ʇʆ ʇʃɸʅʀʅʉʂʆ ɾʀɺʆʊʅʆɺʒɼʉʊɺʆ ʀ ɿɽʄɽɼɽʃʀɽ, ʊʈʆʗʅ 

ʇʈʆʋʏɺɸʅɽ ʀ ʆʇʊʀʄʀɿʀʈɸʅɽ ʅɸ ɹʀʆʇʈʆɼʋʂʊʀʊɽ ʀ ʉʊʆʇɸʅʉʂʀ 

ʇʆʂɸɿɸʊɽʃʀ ʅɸ ʊʈɽɺʅʀ ʌʋʈɸɾʀ ɺ ʇʃɸʅʀʅʉʂʀʊɽ ʈɸʁʆʅʀ 

ʇʨʦʫʯʚʘʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʝʩʪʝʩʪʚʝʥʠ ʪʨʝʚʦʩʪʦʠ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʬʫʨʘʞ ï ʦʪʯʝʪʝʥʦ ʝ 

ʧʦʩʣʝʜʝʡʩʪʚʠʝʪʦ ʥʘ ʧʨʦʤʝʥʣʠʚʦ ʤʠʥʝʨʘʣʥʦ ʪʦʨʝʥʝ ʥʘ ʩʘʜʠʥʦʚʘ ʣʠʚʘʜʘ (ʧʨʝʭʦʜʝʥ ʪʠʧ) ʩ 

ʶʛʦʠʟʪʦʯʥʦ ʠʟʣʦʞʝʥʠʝ ʠ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ 460 m. ʅʘʡ-ʚʠʩʦʢʠ ʜʦʙʠʚʠ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʧʨʠ 

ʚʘʨʠʘʥʪʘ ʩ ʝʞʝʛʦʜʥʦ ʢʦʤʙʠʥʠʨʘʥʦ ʪʦʨʝʥʝ (N6P6) ʠ ʚʘʨʠʘʥʪʘ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʨʝʜʫʚʘʥʝ ʥʘ P6 

ʧʨʝʟ 1-ʚʘ ʠ 2-ʨʘ ʛʦʜʠʥʘ, ʠ N6 ʧʨʝʟ 3-ʪʘ ʛʦʜʠʥʘ. ɽʬʝʢʪʲʪ ʥʘ ʧʦʩʣʝʜʝʡʩʪʚʠʝ ʦʪ ʨʝʜʫʚʘʱʦ ʩʝ 

ʤʠʥʝʨʘʣʥʦ ʪʦʨʝʥʝ ʚʲʨʭʫ ʜʦʙʠʚʥʦʩʪʪʘ ʥʘ ʩʚʝʞʘ ʠ ʩʫʭʘ ʤʘʩʘ ʦʪ ʢʘʨʪʲʣʦʚʦ ʧʘʩʠʱʝ ʩ ʥʘʜʤʦʨʩʢʘ 

ʚʠʩʦʯʠʥʘ ʦʪ 1400 m ʥʘʡ-ʜʦʙʨʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʧʨʠ ʚʘʨʠʘʥʪʘ ʩ ʢʦʤʙʠʥʠʨʘʥʦ ʘʟʦʪʥʦ-ʬʦʩʬʦʨʥʦ 



ʪʦʨʝʥʝ (N6P6) ʠ ʚʘʨʠʘʥʪʘ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʬʦʩʬʦʨʥʦ P6 ʪʦʨʝʥʝ ʧʨʝʟ 1-ʚʘ ʠ-2-ʨʘ ʛʦʜʠʥʘ ʠ 

ʝʜʥʦʢʨʘʪʥʦ N6 ʧʨʝʟ ï 3-ʪʘ ʛʦʜʠʥʘ. 

ʅʘʡ-ʜʦʙʨʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʥʘ ʩʚʝʞʘ ʠ ʩʫʭʘ ʤʘʩʘ ʥʘ ʩʘʜʠʥʦʚʘ 

ʣʠʚʘʜʘ ʩ ʶʞʥʦ ʠʟʣʦʞʝʥʠʝ ʠ ʥ. ʚ. 500 m ʩʝ ʧʦʣʫʯʘʚʘ ʧʨʠ ʪʨʝʪʠʨʘʥʝʪʦ ʩ ʣʠʩʪʝʥ ʦʨʛʘʥʠʯʝʥ ʪʦʨ 

ɹʠʦʩʪʠʤ ʩ ʜʦʟʘ ʦʪ 300 ml/da.  

ʇʨʦʫʯʚʘ ʩʝ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʥʷʢʦʠ ʙʠʦʪʦʨʦʚʝ ʚʲʨʭʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʥʘ ʨʝʜʠʮʘ ʙʦʙʦʚʠ 

ʪʨʝʚʠ. ʊʲʨʩʠ ʩʝ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦ-ʜʦʙʨʘ ʙʦʨʙʘ ʩ ʧʣʝʚʝʣʠʪʝ ʚ ʧʦʩʝʚʠʪʝ ʦʪ ʟʚʝʟʜʘʥ. ʉʨʘʚʥʷʚʘʪ 

ʩʝ ʨʝʜʠʮʘ ʩʦʨʪʦʚʝ ʟʚʝʟʜʘʥ ʧʦ ʦʪʥʦʰʝʥʠʝ ʧʨʠʛʦʜʥʦʩʪʪʘ ʟʘ ʧʘʰʘ ʧʨʠ ʝʢʦʣʦʛʠʯʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ 

ʉʨʝʜʥʘ ʉʪʘʨʘ ʧʣʘʥʠʥʘ. ʆʪ ʠʟʧʠʪʘʥʠʪʝ ʩʦʨʪʦʚʝ ʟʚʝʟʜʘʥ ʚ ʜʚʦʡʥʘ ʩʤʝʩʢʘ ʩ ʣʠʚʘʜʥʘ ʤʝʪʣʠʮʘ 

ʥʘʡ-ʧʦʜʭʦʜʷʱ ʝ ʩʦʨʪ ʩʦʨʪ Vega, ʢʦʡʪʦ ʨʝʘʣʠʟʠʨʘ ʥʘʡ-ʚʠʩʦʢ ʜʦʙʠʚ ʥʘ ʩʫʭʘ ʤʘʩʘ (1380,84 

kg/da), ʧʨʝʚʠʰʘʚʘʱ ʢʦʥʪʨʦʣʘʪʘ ʩ 16,21%. ʇʨʠ ʧʨʦʫʯʝʥʠʪʝ ʩʨʦʢʦʚʝ ʥʘ ʩʝʠʪʙʘ ʠ ʧʨʦʮʝʥʪʥʦ 

ʫʯʘʩʪʠʝ ʥʘ ʢʦʤʧʦʥʝʥʪʠʪʝ ʚ ʩʤʝʩʢʘʪʘ ʟʚʝʟʜʘʥ ʠ ʯʝʨʚʝʥʘ ʚʣʘʩʘʪʢʘ ʥʘʡ-ʚʠʩʦʢ ʜʦʙʠʚ ʥʘ ʩʫʭʘ 

ʤʘʩʘ ʦʩʠʛʫʨʷʚʘ ʧʨʦʣʝʪʥʘʪʘ ʩʝʠʪʙʘ ʩʲʩ ʩʲʦʪʥʦʰʝʥʠʝ ʥʘ ʢʦʤʧʦʥʝʥʪʠʪʝ 75: 25, ʢʦʷʪʦ ʧʨʝʚʠʰʘʚʘ 

ʢʦʥʪʨʦʣʘʪʘ ʩ 12,91%. 

ʋʩʪʘʥʦʚʝʥʘ ʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʩʘʤʦʟʘʪʨʝʚʷʚʘʥʝ ʥʘ ʠʟʦʩʪʘʚʝʥʠ ʦʙʨʘʙʦʪʚʘʝʤʠ ʟʝʤʠ, 

ʢʘʢʪʦ ʠ ʧʨʠʛʦʜʥʦʩʪʪʘ ʥʘ ʙʷʣʘʪʘ ʧʦʣʝʚʠʮʘ ʩ ʤʝʩʪʝʥ ʧʨʦʠʟʭʦʜ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʫʩʪʦʡʯʠʚʦ 

ʨʘʟʚʠʚʘʱʠ ʩʝ ʪʨʝʚʦʩʪʦʠ ʧʨʠ ʫʩʣʦʚʠʷʪʘ ʥʘ ʧʨʝʜʧʣʘʥʠʥʩʢʘʪʘ ʯʘʩʪ ʥʘ ʉʨʝʜʥʘ ʉʪʘʨʘ ʧʣʘʥʠʥʘ. 

ʅʘ ʣʠʮʝ ʝ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʥʷʢʦʠ ʥʝʠʟʧʦʣʟʚʘʥʠ ʚ ʧʨʘʢʪʠʢʘʪʘ ʜʦʩʝʛʘ ʞʠʪʥʠ 

ʣʠʚʘʜʥʠ ʪʨʝʚʠ ʩ ʤʝʩʪʝʥ ʧʨʦʠʟʭʦʜ ʧʨʠ ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʠʣʥʦ ʦʛʣʝʝʥʠ ʇʩʝʚʜʦʧʦʜʟʦʣʠʩʪʠ ʧʦʯʚʠ. 

ʊʲʨʩʠ ʩʝ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʦʪ ʠʟʢʫʩʪʚʝʥʠ ʪʨʝʚʦʩʪʦʠ ʯʨʝʟ 

ʪʨʝʪʠʨʘʥʝ ʩ ʙʠʦʪʦʨʦʚʝ. 

ʉʨʘʚʥʷʚʘ ʩʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʥʘ ʩʦʨʪʦʚʝ ʯʝʨʚʝʥʘ ʜʝʪʝʣʠʥʘ ʩ ʧʨʦʠʟʭʦʜ ʦʪ ʏʝʭʠʷ ʠ 

ʉʣʦʚʘʢʠʷ. ʇʨʦʫʯʚʘʪ ʩʝ ʧʨʦʜʫʢʪʠʚʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʨʝʜʠʮʘ ʝʜʥʦʛʦʜʠʰʥʠ ʙʦʙʦʚʠ ʣʠʚʘʜʥʠ 

ʚʠʜʦʚʝ.  

ʀʟʚʲʨʰʚʘ ʩʝ ʩʦʨʪʦʧʦʜʜʲʨʞʘʱʘ ʩʝʣʝʢʮʠʷ ʧʨʠ ʟʚʝʟʜʘʥ, ʙʷʣʘ ʠ ʯʝʨʚʝʥʘ ʜʝʪʝʣʠʥʘ, 

ʩʠʥʴʦʭʠʙʨʠʜʥʘ ʣʶʮʝʨʥʘ. 

ʇʨʦʫʯʚʘʪ ʩʝ ʝʜʥʦʛʦʜʠʰʥʠ ʢʲʩʥʠ ʧʨʦʣʝʪʥʠ ʩʤʝʩʢʠ ʩʲʩ ʩʣʲʥʯʦʛʣʝʜ, ʢʘʢʪʦ ʠ ʥʘ ʟʠʤʥʘʪʘ 

ʨʘʧʠʮʘ ʩ ʥʷʢʦʠ ʙʦʙʦʚʠ ʢʫʣʪʫʨʠ (ʟʠʤʫʚʘʱ ʛʨʘʭ ʠ ʟʠʤʝʥ ʬʠʡ) ʟʘ ʟʝʣʝʥ ʬʫʨʘʞ ʚ 

ʧʨʝʜʧʣʘʥʠʥʩʢʠʪʝ ʨʘʡʦʥʠ ʥʘ ʉʨʝʜʥʘ ʉʪʘʨʘ ʧʣʘʥʠʥʘ. 

 

ʀɿʇʆʃɿɺɸʅɽ ʅɸ ɻɽʅɽʊʀʏʅʀʊɽ ʈɽʉʋʈʉʀ ɺ ɻʆɺɽɼʆɺʒɼʉʊɺʆʊʆ ʀ 

ʆɺʎɽɺʒɼʉʊɺʆʊʆ ɿɸ ʇʈʆʀɿɺʆɼʉʊɺʆ ʅɸ ʄʃʗʂʆ ʀ ʄɽʉʆ ɺ ʇʃɸʅʀʅʉʂʀʊɽ 

ʈɸʁʆʅʀ ʅɸ ɹʒʃɻɸʈʀʗ 

ɺ ʦʙʣʘʩʪʪʘ ʥʘ ʛʦʚʝʜʦʚʲʜʩʪʚʦʪʦ ʝ ʧʨʦʩʣʝʜʝʥʘ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʛʦʥʘʜʦʪʨʦʧʠʥ ʚ 

ʧʫʝʨʧʝʨʘʣʥʠʷ ʧʝʨʠʦʜ ʧʨʠ ʤʝʩʦʜʘʡʥʠ ʢʨʘʚʠ. ʇʨʦʫʯʝʥʘ ʝ ʤʣʝʯʥʘʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʥʘ ʢʨʘʚʠ ʦʪ 

ɹʲʣʛʘʨʩʢʘʪʘ ʈʦʜʦʧʩʢʘ ʧʦʨʦʜʘ ʚ ʢʘʥʜʠʜʘʪ ʧʣʝʤʝʥʥʠ ʬʝʨʤʠ ʦʪ ʢʦʥʪʨʦʣʠʨʘʥʘʪʘ ʯʘʩʪ ʥʘ 

ʧʦʨʦʜʘʪʘ. ʎʝʣʪʘ ʥʘ ʩʝʣʝʢʮʠʷʪʘ ʝ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʦʪ ʦʪʛʣʝʞʜʘʥʝʪʦ ʯʨʝʟ 

ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʧʨʦʜʫʢʪʠʚʥʠ ʧʨʠʟʥʘʮʠ. ʉʲʙʨʘʥʠ ʩʘ ʜʘʥʥʠ ʟʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʥʘ 

ʢʨʘʚʠ ʦʪ ɹʈɻ ʚ ʥʘʜ 60 ʬʝʨʤʠ.  

ɺ ʦʚʮʝʚʲʜʩʪʚʦʪʦ ʝ ʧʨʦʚʝʜʝʥ ʦʪʙʦʨ ʠ ʧʦʜʙʦʨ ʥʘ ʧʣʶʩ ʚʘʨʠʘʥʪʠʪʝ ʯʨʝʟ ʙʦʥʠʪʠʨʦʚʲʯʥʘ 

ʦʮʝʥʢʘ ʥʘ ʧʨʠʟʥʘʮʠʪʝ ʞʠʚʘ ʤʘʩʘ, ʤʣʝʯʥʦʩʪ, ʚʲʣʥʦʜʦʙʠʚ, ʧʣʦʜʦʚʠʪʦʩʪ ʠ ʧʨʠʨʘʩʪ ʠ ʢʣʘʩʠʨʘʥʝ 

ʥʘ ʎʠʛʘʡʩʢʠ ʦʚʮʝ ʠ ʪʝʭʥʠʪʝ ʢʨʲʩʪʦʩʢʠ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʝʪʦʜʠʪʝ ʥʘ ʯʠʩʪʦʧʦʨʦʜʥʦʪʦ 

ʨʘʟʚʲʞʜʘʥʝ ʠ ʢʨʲʩʪʦʩʚʘʥʝ. ʇʨʦʩʣʝʜʝʥ ʝ ʨʘʩʪʝʞʲʪ ʥʘ ʘʛʥʝʪʘʪʘ ʜʦ ʦʪʙʠʚʘʥʝ, ʤʣʝʯʥʘʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʠ ʩʲʩʪʘʚʲʪ ʥʘ ʤʣʷʢʦʪʦ ʥʘ ʎʠʛʘʡʩʢʠ ʠ ʂʘʨʘʢʘʯʘʥʩʢʠ ʦʚʮʝ. ʈʘʙʦʪʠ ʩʝ ʚʲʨʭʫ 

ʤʝʪʦʜʠʢʠ ʟʘ ʧʦʜʜʲʨʞʘʱʘ ʩʝʣʝʢʮʠʷ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʠ ʢʦʥʪʨʦʣʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʠʪʝ ʢʘʯʝʩʪʚʘ ʧʨʠ 

ʘʙʦʨʠʛʝʥʥʠ ʧʦʨʦʜʠ ʦʚʮʝ. ʀʟʩʣʝʜʚʘʥʘ ʝ ʤʣʝʯʥʘʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʠ ʭʠʤʠʯʥʠʷʪ ʩʲʩʪʘʚ ʥʘ 

ʤʣʷʢʦʪʦ ʥʘ ʂʘʨʘʢʘʯʘʥʩʢʠ ʦʚʮʝ ʩ ʨʘʟʣʠʯʥʦ ʦʮʚʝʪʷʚʘʥʝ ʥʘ ʚʲʣʥʘʪʘ ʠ ʛʣʘʚʘʪʘ. ʇʨʦʩʣʝʜʝʥʠ ʩʘ 

ʧʨʦʤʝʥʠʪʝ ʚ ʤʘʩʪʥʠʪʝ ʢʠʩʝʣʠʥʠ ʠ ʘʤʠʥʦʢʠʩʝʣʠʥʥʠʷʪ ʩʲʩʪʘʚ ʥʘ ʧʨʦʪʝʠʥʘ ʥʘ ʤʣʷʢʦʪʦ ʦʪ 

ʎʠʛʘʡʩʢʠ ʦʚʮʝ ʠ ʪʝʭʥʠʪʝ F2 ʢʨʲʩʪʦʩʢʠ ʧʨʝʟ ʜʦʡʥʠʷ ʧʝʨʠʦʜ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʣʘʥʠʥʩʢʠʪʝ ʠ 

ʚʠʩʦʢʦʧʣʘʥʠʥʩʢʠʪʝ ʧʘʩʠʱʘ. ʅʘ ʦʩʥʦʚʘ ʥʘ ʠʟʚʲʨʰʝʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʚʲʨʭʫ ʥʷʢʦʠ ʝʣʝʤʝʥʪʠ ʦʪ 

ʦʪʛʣʝʞʜʘʥʝʪʦ ʥʘ ʦʚʮʝ ʩ ʘʛʥʝʪʘ ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʟʘ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʦʚʮʝ ʩ ʜʦʝʥʝ ʚ 



ʧʣʘʥʠʥʩʢʠʪʝ ʨʘʡʦʥʠ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʣʘʥʠʥʩʢʠʪʝ ʠ ʚʠʩʦʢʦʧʣʘʥʠʥʩʢʠʪʝ ʧʘʩʠʱʘ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʚʠʩʦʢʦʢʘʯʝʩʪʚʝʥʦ ʤʣʷʢʦ ʠ ʘʛʥʝʰʢʦ ʤʝʩʦ. 

ʈʦʤʘʥʦʚʩʢʘʪʘ ʧʦʨʦʜʘ, ʨʘʟʚʲʞʜʘʥʘ ʯʠʩʪʦʧʦʨʦʜʥʦ, ʢʘʢʪʦ ʠ ʟʘ ʢʨʲʩʪʦʩʚʘʥʝ ʩ ʜʨʫʛʠ ʧʦʨʦʜʠ 

ʟʘ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʧʣʦʜʦʚʠʪʦʩʪʪʘ, ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʛʦʣʷʤ ʨʝʟʝʨʚ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʧʦʚʝʯʝ 

ʘʛʥʝʰʢʦ ʠ ʰʠʣʝʰʢʦ ʤʝʩʦ.  

ɺ ʫʩʣʦʚʠʷʪʘ ʥʘ ʥʘʰʘʪʘ ʩʪʨʘʥʘ ʩʝ ʟʘʧʘʟʚʘ ʚʠʩʦʢʘʪʘ ʠ ʧʣʦʜʦʚʠʪʦʩʪ ʦʪ 220 ï 250%, 

ʘʛʥʝʪʘʪʘ ʩʘ ʩ ʥʠʩʢʘ ʩʤʲʨʪʥʦʩʪ ʠ ʚʠʩʦʢ ʚʠʪʘʣʠʪʝʪ. ɼʦ 60-ʜʥʝʚʥʘ ʚʲʟʨʘʩʪ ʤʣʘʜʠʪʝ ʨʦʤʘʥʦʚʩʢʠ 

ʞʠʚʦʪʥʠ ʩʘ ʩ ʚʠʩʦʢʘ ʝʥʝʨʛʠʷ ʥʘ ʨʘʩʪʝʞ, ʜʲʣʞʘʱʦ ʩʝ ʥʘ ʤʥʦʛʦ ʜʦʙʨʘʪʘ ʤʣʝʯʥʦʩʪ ʥʘ ʤʘʡʢʠʪʝ 

ʧʨʝʟ ʪʦʟʠ ʧʝʨʠʦʜ ʠ ʜʦʙʨʠʪʝ ʘʜʘʧʪʠʚʥʠ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʧʦʨʦʜʘʪʘ ʢʲʤ ʥʘʰʠʪʝ ʫʩʣʦʚʠʷ. 

ʀʟʚʲʨʰʝʥ ʝ ʘʥʘʣʠʟ ʥʘ ʧʨʦʜʫʢʪʠʚʥʠʪʝ ʢʘʯʝʩʪʚʘ ʥʘ ʧʦʨʦʜʠʪʝ ʦʚʮʝ, ʦʪʛʣʝʞʜʘʥʠ ʚ 

ʈʦʜʦʧʠʪʝ, ʢʘʢʪʦ ʠ ʠʢʦʥʦʤʠʯʝʩʢʘ ʦʮʝʥʢʘ ʥʘ ʩʪʘʜʘʪʘ ʚ ʝʩʪʝʩʪʚʝʥʘʪʘ ʠʤ ʩʨʝʜʘ. 

ɺ ʦʙʣʘʩʪʪʘ ʥʘ ʢʦʟʝʚʲʜʩʪʚʦʪʦ ʝ ʠʟʚʲʨʰʝʥʦ ʧʦʜʜʲʨʞʘʥʝ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ɹɹʄ 

ʧʦʨʦʜʘ ʢʦʟʠ ʠ ʥʝʡʥʠʪʝ ʢʨʲʩʪʦʩʢʠ, ʧʨʦʫʯʝʥʠ ʩʘ ʝʪʦʣʦʛʠʯʥʠʪʝ ʤʘʨʢʝʨʠ ʟʘ ʦʮʝʥʢʘ ʥʘ 

ʤʘʡʯʠʥʩʢʠʪʝ ʢʘʯʝʩʪʚʘ ʠ ʘʜʘʧʪʠʚʥʠʷ ʢʘʧʘʮʠʪʝʪ ʥʘ ʷʨʝʪʘʪʘ ʧʨʝʟ ʨʘʥʥʠʷ ʥʝʦʥʘʪʘʣʝʥ ʧʝʨʠʦʜ, 

ʢʘʢʪʦ ʠ ʚʣʠʷʥʠʝʪʦ ʥʘ ʚʲʟʨʘʩʪʪʘ ʥʘ ʤʘʡʢʠʪʝ, ʧʦʣʘ, ʪʠʧʘ ʠ ʞʠʚʦʪʦ ʪʝʛʣʦ ʥʘ ʷʨʝʪʘʪʘ ʚʲʨʭʫ 

ʯʘʩʦʚʘʪʘ ʜʠʥʘʤʠʢʘ ʥʘ ʨʘʞʜʘʥʠʷʪʘ ʧʨʠ ʢʦʟʠ ʦʪ ʧʦʨʦʜʠʪʝ ɹʲʣʛʘʨʩʢʘ ɹʷʣʘ ʤʣʝʯʥʘ, 

ʊʦʛʝʥʙʫʨʛʩʢʘ ʠ ɸʥʛʣʦʥʫʙʠʡʩʢʘ. 

ɺ ʨʝʧʨʦʜʫʢʮʠʷʪʘ ʝ ʧʨʦʚʝʜʝʥʦ ʝʭʦʛʨʘʬʩʢʦ ʠʟʩʣʝʜʚʘʥʝ ʟʘ ʨʘʥʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ 

ʙʨʝʤʝʥʥʦʩʪ ʧʨʠ ʦʚʮʝ. ʅʘʧʨʘʚʝʥʘ ʝ ʠ ʦʮʝʥʢʘ ʥʘ ʩʚʨʲʭʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʩʧʨʷʤʦ ʥʝʧʦʟʥʘʪ ʯʦʚʝʢ 

ʧʨʠ ʢʦʟʠ ʦʪ ʧʦʨʦʜʠʪʝ ɹɹʄ ʠ ʢʨʲʩʪʦʩʢʠʪʝ ʠ ʩ ʊʦʛʝʥʙʫʨʛʩʢʘ ʠ ɸʥʛʣʦʥʫʙʠʡʩʢʘ ʧʦʨʦʜʘ ʚʲʚ 

ʚʨʲʟʢʘ ʩ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʥʘ ʞʠʚʦʪʥʠʪʝ. 

 

ʀʅʉʊʀʊʋʊ ʇʆ ʈʀɹʅʀ ʈɽʉʋʈʉʀ, ɺɸʈʅɸ 

ɹʀʆʃʆɻʀʏʅʀ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʅɸ ʆʉʅʆɺʅʀʊɽ ʇʈʆʄʀʐʃɽʅʀ ɺʀɼʆɺɽ 

ʈʀɹʀ ʇʈɽɼ ɹʒʃɻɸʈʉʂʀʗ ɹʈʗɻ ʅɸ ʏɽʈʅʆ ʄʆʈɽ 

ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʩʘ ʩʲʙʨʘʥʠ ʠ ʦʙʨʘʙʦʪʝʥʠ ʩʣʝʜʥʠʷ ʙʨʦʡ ʧʨʦʙʠ: 309 

ʭʠʜʨʦʭʠʤʠʯʥʠ, 44 ʬʠʪʦʧʣʘʥʢʪʦʥʥʠ, 24 ʟʦʦʧʣʘʥʢʪʦʥʥʠ, 21 ʟʦʦʙʝʥʪʦʩʥʠ ʚ ʘʢʚʘʪʦʨʠʷʪʘ ʥʘ 

ɺʘʨʥʝʥʩʢʠ ʟʘʣʠʚ, ʧʨʦʬʠʣ ɻʘʣʘʪʘ ï 1- 5 ʤʠʣʠ, ʚʲʚ ɺʘʨʥʝʥʩʢʦ ʝʟʝʨʦ, ʨʘʡʦʥʘ ʥʘ ʨ. ʂʘʤʯʠʷ ʠ 

ʶʞʥʦʪʦ ʢʨʘʡʙʨʝʞʠʝ; 79 ʦʪ ʩʘʬʨʠʜ, ʢʝʬʘʣʦʚʠ ʨʠʙʠ, ʙʘʨʙʫʥʷ, ʘʪʝʨʠʥʘ ʠ ʣʝʬʝʨ ʩ 8644 

ʝʢʟʝʤʧʣʷʨʘ; 32 ʦʪ ʪʨʠʮʦʥʘ ʩ 9929 ʝʢʟ.; 21 ʦʪ ʭʘʤʩʠʷ ʩ 4305 ʝʢʟ. ʠ 46 ʧʨʦʙʠ ʟʘ ʭʠʤʠʯʝʩʢʠ 

ʩʲʩʪʘʚ ʩ 9899 ʝʢʟ. ʦʪ ʫʣʦʚʠʪʝ ʥʘ ʈ/ʂ, ʢʨʘʡʙʨʝʞʥʠʪʝ ʫʨʝʜʠ ʠ ʨʠʙʥʘ ʙʦʨʩʘ.  

ʈʝʛʠʩʪʨʠʨʘʥʠ ʩʘ 130 ʚʠʜʘ ʠ ʬʦʨʤʠ ʤʠʢʨʦʚʦʜʦʨʘʩʣʠ, ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ 12 ʢʣʘʩʘ. ʅʘʡ-

ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʚ ʤʦʨʩʢʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥ ʠʤʘʪ ʢʣʘʩʦʚʝʪʝ Dinophyceae ʠ Bacillariophyceae. 

ʆʪʯʝʪʝʥʘ ʝ ʪʝʥʜʝʥʮʠʷ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʥʠʪʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦ ʧʨʦʬʠʣ ɻʘʣʘʪʘ ʠ 

ʢʲʤ ʧʦʥʠʞʘʚʘʥʝ ʚʲʚ ɺʘʨʥʝʥʩʢʠʷ ʟʘʣʠʚ ʟʘ ʧʝʨʠʦʜʘ 2011 ï 2014 ʛʦʜʠʥʘ. 

ʋʩʪʘʥʦʚʝʥ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʧʦʩʪʦʷʥʝʥ ʚʠʜʦʚ ʩʲʩʪʘʚ ʥʘ ʟʦʦʧʣʘʥʢʪʦʥʘ, ʚʘʨʠʨʘʱ ʤʝʞʜʫ 23-

27 ʚʠʜʘ. ʇʨʦʣʝʪʥʠʪʝ ʠ ʣʝʪʥʠʪʝ ʙʠʦʤʘʩʠ ʩʘ ʩʲʧʦʩʪʘʚʠʤʠ ʩʲʩ ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʧʨʝʟ 

ʧʦʩʣʝʜʥʠʪʝ 3 ʛʦʜʠʥʠ. ʅʘʨʘʩʪʚʘʥʝʪʦ ʥʘ ʤʝʟʦʟʦʦʧʣʘʥʢʪʦʥʘ ʢʲʤ ʢʨʘʷ ʥʘ ʣʷʪʦʪʦ ʙʣʘʛʦʧʨʠʷʪʩʪʚʘ 

ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʧʣʘʥʢʪʦʥʦʷʜʥʠʪʝ ʚʠʜʦʚʝ ʨʠʙʠ.  

ʊʘʢʩʦʥʦʤʠʯʥʦʪʦ ʦʙʠʣʠʝ ʥʘ ʟʦʦʙʝʥʪʦʩʘ ʚʲʚ ɺʘʨʥʝʥʩʢʠs ʟʘʣʠʚ ʚʘʨʠʨʘ ʚ ʨʘʤʢʠʪʝ 11-16 

ʪʘʢʩʦʥʘ. ʋʩʪʘʥʦʚʷʚʘ ʩʝ ʫʤʝʨʝʥʦ ʜʦ ʩʣʘʙʦ ʘʥʪʨʦʧʦʛʝʥʥʦ ʟʘʤʲʨʩʷʚʘʥʝ (ʠʥʜʝʢʩ ʟʘ ʚʠʜʦʚʦ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ Shannon & Wiener, ʙʠʦʪʠʯʝʥ ʠʥʜʝʢʩ AMBI). ʇʦ ʧʨʦʬʠʣ ɻʘʣʘʪʘ ʩʘ 

ʫʩʪʘʥʦʚʝʥʠ ʦʙʱʦ 30 ʚʠʜʘ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ. ɺʦʜʠʪʝ ʧʨʝʜ ʥ. ɻʘʣʘʪʘ ʧʦʧʘʜʘʪ ʚ ʝʢʦʣʦʛʠʯʝʥ 

ʩʪʘʪʫʩ ʫʤʝʨʝʥ ʠ ʜʦʙʲʨ. ɹʝʥʪʦʩʥʘʪʘ ʬʘʫʥʘ ʚʲʚ ɺʘʨʥʝʥʩʢʦʪʦ ʝʟʝʨʦ ʝ ʧʦʜʣʦʞʝʥʘ ʥʘ ʩʠʣʥʘ 

eʫʪʨʦʬʠʢʘʮʠʷ. 

ʍʠʤʠʯʝʩʢʠʷʪ ʩʲʩʪʘʚ ʥʘ ʨʠʙʠʪʝ ʧʦʢʘʟʚʘ ʩʝʟʦʥʥʘ ʜʠʥʘʤʠʢʘ, ʦʪʨʘʟʷʚʘʱʘ ʪʝʭʥʠʪʝ 

ʙʠʦʣʦʛʠʯʥʠ ʦʩʦʙʝʥʦʩʪʠ ʠ ʢʘʪʦ ʮʷʣʦ ʟʥʘʯʠʪʝʣʥʦ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʨʝʟʝʨʚʥʠ ʤʘʟʥʠʥʠ.  

 

ʉʒɺʈɽʄɽʅʅʆ ʉʒʉʊʆʗʅʀɽ ʅɸ ʊʈʆʌʀʏʅɸʊɸ ɹɸɿɸ ʅɸ ʉʊʆʇɸʅʉʂʀ ʎɽʅʅʀ 

ɺʀɼʆɺɽ ʈʀɹʅʀ ʀ ʅɽʈʀɹʅʀ ʈɽʉʋʈʉʀ ʇʈɽɼ ɹʒʃɻɸʈʉʂʀʗ ɹʈʗɻ ʅɸ ʏɽʈʅʆ ʄʆʈɽ  

ʆʩʥʦʚʥʘ ʮʝʣ ʥʘ ʧʨʦʝʢʪʘ ʝ ʠʟʷʩʥʷʚʘʥʝ ʢʦʣʠʯʝʩʪʚʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʠʟʤʝʥʝʥʠʪʝ 

ʝʢʦʣʦʛʠʯʥʠ ʚʨʲʟʢʠ, ʦʮʝʥʢʘ ʥʘ ʧʨʦʪʠʯʘʱʠʪʝ ʜʠʥʘʤʠʯʥʠ ʪʝʥʜʝʥʮʠʠ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ 



ʭʠʜʨʦʙʠʦʥʪʥʠ ʢʦʤʧʣʝʢʩʠ ʠ ʠʟʷʩʥʷʚʘʥʝ ʧʝʨʩʧʝʢʪʠʚʠʪʝ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʮʷʣʘʪʘ 

ʝʢʦʩʠʩʪʝʤʘ ʠ ʨʠʙʥʠʪʝ ʠ ʥʝʨʠʙʥʠ ʨʝʩʫʨʩʠ ʚ ʯʘʩʪʥʦʩʪ. 

ʅʘʡ-ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʚ ʤʦʨʩʢʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥ ʠʤʘʪ ʢʣʘʩʦʚʝʪʝ Dinophyceae 40,88% ʠ 

Bacillariophyceae 31,19%, ʜʦʤʠʥʠʨʘʱʠ ʩʲʩ 72,07% ʦʪ ʦʙʱʠʷ ʪʘʢʩʦʥʦʤʠʯʝʥ ʩʲʩʪʘʚ. 

Ăʎʲʬʪʝʞʥʠʪʝò ʚʠʜʦʚʝ ʧʨʝʟ ʛʦʜʠʥʘʪʘ ʩʘ ʦʙʱʦ 4 ʥʘ ʙʨʦʡ ï Prorocentrum cordatum, small 

Flagelathes, Oscillatoria sp. ʠ Merismopedia sp. 

ʅʘʡ-ʚʠʩʦʢʘ ʬʠʪʦʧʣʘʥʢʪʦʥʥʘ ʯʠʩʣʝʥʦʩʪ ʚʲʚ ɺʘʨʥʝʥʩʢʠʷ ʟʘʣʠʚ ʝ ʫʩʪʘʥʦʚʝʥʘ ʧʨʝʟ 

ʧʨʦʣʝʪʪʘ, ʘ ʥʘʡ-ʚʠʩʦʢʘʪʘ ʙʠʦʤʘʩʘ ï ʧʨʝʟ ʣʷʪʦʪʦ. ɺʲʚ ɺʘʨʥʝʥʩʢʠ ̫ʟʘʣʠʚ ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ 

ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʩʘ ʩ ʯʠʩʣʝʥʦʩʪ 826,92 x 106 ʢʣ/m
3
 ʠ ʙʠʦʤʘʩʘ 537,35 mg/m

3
. ʇʨʝʜ ʥʦʩ 

ɻʘʣʘʪʘ ʙʷʭʘ: ʯʠʩʣʝʥʦʩʪ 1345,56 x 106 ʢʣ/m
3
 ʠ ʙʠʦʤʘʩʘ 1234,78 mg/m

3
. 

ʇʨʝʟ ʧʝʨʠʦʜʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʝ ʫʩʪʘʥʦʚʝʥ ʩʨʘʚʥʠʪʝʣʥʦ ʧʦʩʪʦʷʥʝʥ ʚʠʜʦʚ ʩʲʩʪʘʚ ʥʘ 

ʟʦʦʧʣʘʥʢʪʦʥʘ, ʢʦʡʪʦ ʚʘʨʠʨʘ ʤʝʞʜʫ 23-27 ʚʠʜʘ.  

ɺʲʟʨʘʩʪʦʚʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʩʘʬʨʠʜʘ ʥʝ ʧʦʢʘʟʚʘ ʪʝʥʜʝʥʮʠʠ ʟʘ ʠʟʣʠʟʘʥʝʪʦ ʦʪ ʨʝʮʝʩʠʷʪʘ, ʚ 

ʢʦʷʪʦ ʩʝ ʥʘʤʠʨʘ. ʇʨʝʟ 2015 ʛ. ʧʨʠ ʥʦʨʤʘʣʥʦ ʧʨʦʪʠʯʘʥʝ ʥʘ ʧʨʦʣʝʪʥʦ-ʝʩʝʥʥʠʪʝ ʤʠʛʨʘʮʠʠ ʩʘ 

ʚʲʟʤʦʞʥʠ ʫʣʦʚʠ ʦʪ ʩʘʬʨʠʜ ʧʦʜ ʠ ʦʢʦʣʦ ʩʨʝʜʥʦʤʥʦʛʦʛʦʜʠʰʥʠʪʝ.  

ʋʣʦʚʠʪʝ ʦʪ ʢʝʬʘʣ ʠ ʧʣʘʪʝʨʠʥʘ ʧʨʝʟ 2014 ʛ. ʩʘ ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ ʩʨʝʜʥʦʛʦʜʠʰʥʠʪʝ ʫʣʦʚʠ, 

ʢʘʪʦ ʦʪʨʘʞʝʥʠʝ ʥʘ ʩʨʘʚʥʠʪʝʣʥʦ ʜʦʙʨʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʪʝʭʥʠʪʝ ʟʘʧʘʩʠ. ʉʧʠʨʘʥʝʪʦ ʜʝʡʥʦʩʪʪʘ ʥʘ 

ʊɽʎ-ɺʘʨʥʘ ʣʠʰʠ ʝʜʥʦʣʝʪʥʠʪʝ ʢʝʬʘʣʦʚʠ ʨʠʙʠ ʦʪ ʟʠʤʦʚʘʣʥʠʷ ʨʘʡʦʥ ʚʲʚ ɺʘʨʥʝʥʩʢʦʪʦ ʝʟʝʨʦ.  

ʆʪ ʢʝʬʘʣʦʚʠʪʝ ʨʠʙʠ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʝʣʠʥʛʘʩʲʪ, ʠʥʪʨʦʜʫʮʠʨʘʥ ʚ ʏʝʨʥʦ ʤʦʨʝ ʦʪ 

ʗʧʦʥʩʢʠ ʚʦʜʠ. ʊʦʟʠ ʝʚʨʠʙʠʦʥʪʝʥ ʚʠʜ ʫʩʧʝʰʥʦ ʟʠʤʫʚʘ ʧʨʠ ʥʠʩʢʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʦʨʘʜʠ ʢʦʝʪʦ 

ʧʨʠ ʨʘʟʚʠʪʠʝ ʥʘ ʚʠʩʦʢʘ ʯʠʩʣʝʥʦʩʪ ʱʝ ʩʝ ʦʪʨʘʟʠ ʧʦʣʦʞʠʪʝʣʥʦ ʚʲʨʭʫ ʚʲʟʤʦʞʥʠʪʝ ʫʣʦʚʠ ʦʪ 

ʢʝʬʘʣʦʚʠ ʨʠʙʠ ʚ ʏʝʨʥʦʤʦʨʩʢʠʷ ʙʘʩʝʡʥ.  

ɿʘʧʘʩʠʪʝ ʦʪ ʙʘʨʙʫʥʷ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ ʩʘ ʚ ʤʥʦʛʦ ʜʦʙʨʦ ʩʲʩʪʦʷʥʠʝ. 

ɺʲʟʨʘʩʪʦʚʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʙʘʨʙʫʥʷʪʘ ʧʨʝʟ 2014 ʛ. ʦʙʘʯʝ ʧʦʢʘʟʚʘ ʥʝʟʥʘʯʠʪʝʣʥʦ ʫʯʘʩʪʠʝ ʥʘ 

ʥʦʚʦʪʦ ʧʦʢʦʣʝʥʠʝ. 

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 3-4 ʛʦʜʠʥʠ ʣʝʬʝʨʲʪ ʧʦʢʘʟʚʘ ʤʥʦʛʦ ʜʦʙʨʦ ʧʦʧʲʣʚʘʥʝ, ʙʝʟ ʩʲʤʥʝʥʠʝ 

ʜʘʣʦ ʦʪʨʘʞʝʥʠʝ ʚʲʨʭʫ ʩʪʘʪʫʩʘ ʥʘ ʥʝʛʦʚʠʪʝ ʟʘʧʘʩʠ. ʇʨʝʟ 2014 ʛ. ʥʦʚʦʪʦ ʧʦʢʦʣʝʥʠʝ ʩʝ ʧʦʷʚʷʚʘ 

ʩ ʚʠʩʦʢʘ ʯʠʩʣʝʥʦʩʪ ʠ ʤʥʦʛʦ ʜʦʙʨʦ ʥʘʨʘʩʪʚʘʥʝ.  

ʍʘʤʩʠʷʪʘ (Engraulis ponticus ) ʧʨʠʩʲʩʪʚʘ ʮʝʣʦʛʦʜʠʰʥʦ ʦʱʝ ʦʪ ʝʩʝʥʥʠʷ ʧʝʨʠʦʜ ʥʘ 2013 

ʛʦʜʠʥʘ, ʦʙʭʚʘʱʘʡʢʠ ʠ ʟʠʤʥʠʪʝ ʤʝʩʝʮʠ ʥʘ 2014 ʛ., ʩʣʝʜʚʘ ʧʝʨʠʦʜ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʫʣʦʚʠʪʝ 

ʩʲʛʣʘʩʥʦ ʤʥʦʛʦʛʦʜʠʰʥʠʪʝ ʜʘʥʥʠ. ɹʣʘʛʦʧʨʠʷʪʥʘʪʘ ʢʣʠʤʘʪʠʯʥʘ ʦʙʩʪʘʥʦʚʢʘ ʜʦʚʝʞʜʘ ʜʦ 

ʟʘʜʲʨʞʘʥʝ ʥʘ ʭʘʤʩʠʝʥʠʪʝ ʩʪʘʜʘ ʮʝʣʦʛʦʜʠʰʥʦ ʧʨʝʜ ʥʘʰʠʷ ʙʨʷʛ.  

ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʥʘʧʨʘʚʝʥʠʷ ʘʥʘʣʠʟ ʥʘ ʧʦ-ʚʘʞʥʠʪʝ ʙʠʦʣʦʛʠʯʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʪʨʠʮʦʥʘʪʘ 

ʩʝ ʥʘʙʣʶʜʘʚʘ: ʋʚʝʣʠʯʝʥʠʝ ʥʘ ʚʲʟʨʘʩʪʦʚʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ 3,3+ ʠ ʝʜʠʥʠʯʥʠ 4,4+ ʛʦʜʠʰʥʠ 

ʝʢʟʝʤʧʣʷʨʠ; ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʣʠʥʝʡʥʦʪʦ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʪʨʠʮʦʥʘʪʘ (Sprattus sprattus L.).  

 

ʀʅʉʊʀʊʋʊ ʇʆ ɿɽʄɽɼɽʃʀɽ, ʂɸʈʅʆɹɸʊ 

ʉɽʃɽʂʎʀʆʅʅʀ ʉʍɽʄʀ ɿɸ ʈɸɿʐʀʈʗɺɸʅɽ ɺʃʀʗʅʀɽʊʆ ʅɸ ɻɽʅɽʊʀʏʅʀʊɽ 

ʂʆʄʇʆʅɽʅʊʀ ʅɸ ʂɸʈʅʆɹɸʊʉʂɸ ʄɽʉʊʅɸ ʇʆʈʆɼɸ ʉ ʎɽʃ ʉʒɿɼɸɺɸʅɽ ʅɸ 

ʇʆʇʋʃɸʎʀʗ ɿɸ ʇʈʆʀɿɺʆɼʉʊɺʆ ʅɸ ʂɸʏɽʉʊɺɽʅʆ ɸɻʅɽʐʂʆ ʄɽʉʆ 

ʀʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʨʘʙʦʪʘ ʧʨʝʟ ʦʪʯʝʪʥʘʪʘ ʛʦʜʠʥʘ ʝ ʧʨʦʚʝʞʜʘʥʘ ʧʦ 4 ʟʘʜʘʯʠ. ʎʝʣʪʘ ʥʘ 

ʧʨʦʫʯʚʘʥʝʪʦ ʝ ʜʘ ʩʝ ʨʘʟʨʘʙʦʪʷʪ ʩʝʣʝʢʮʠʦʥʥʠ ʩʭʝʤʠ ʟʘ ʨʘʟʰʠʨʷʚʘʥʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʛʝʥʝʪʠʯʥʠʪʝ 

ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʂʘʨʥʦʙʘʪʩʢʘ ʤʝʩʪʥʘ ʧʦʨʦʜʘ ʩ ʦʛʣʝʜ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʦʧʫʣʘʮʠʷ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʥʘ ʢʘʯʝʩʪʚʝʥʦ ʘʛʥʝʰʢʦ ʤʝʩʦ. ɿʘʣʦʞʝʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʧʦ ʫʩʪʘʥʦʚʷʚʘʥʝ ʨʘʟʤʝʨʘ ʥʘ 

ʧʦʧʫʣʘʮʠʷʪʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʦʩʥʦʚʥʠʪʝ ʧʨʦʜʫʢʪʠʚʥʠ ʢʘʯʝʩʪʚʘ ʥʘ ʦʚʮʝ, ʧʨʦʫʯʚʘʥʝ ʚʲʨʭʫ 

ʥʝʩʧʝʮʠʬʠʯʥʘʪʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʧʨʠ ʦʚʮʝ ʤʘʡʢʠ, ʦʮʝʥʢʘ ʥʠʚʦʪʦ ʥʘ ʩʪʨʝʩʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʧʨʠ 

ʦʚʮʝ ʤʘʡʢʠ ʠ ʤʣʘʜʠ ʞʠʚʦʪʥʠ ʠ ʜʨ. 

ʇʨʦʫʯʚʘʥʠʷʪʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʠʪʝ ʢʘʯʝʩʪʚʘ ʥʘ ʂʘʨʥʦʙʘʪʩʢʘʪʘ ʤʝʩʪʥʘ ʧʦʨʦʜʘ ʧʦʢʘʟʚʘʪ, ʯʝ 

ʟʘ ʫʩʣʦʚʠʷʪʘ ʥʘ ʛʦʜʠʥʘʪʘ ʪʷ ʝ ʩ ʜʦʙʨʠ ʟʘ ʣʦʢʘʣʥʘ ʧʦʨʦʜʘ ʞʠʚʦ ʪʝʛʣʦ, ʚʲʣʥʦʜʦʙʠʚ ʠ 

ʧʣʦʜʦʚʠʪʦʩʪ. ʉʲʙʨʘʥʘ ʝ ʥʝʦʙʭʦʜʠʤʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʨʘʟʤʝʨʘ ʥʘ ʦʪʛʣʝʞʜʘʥʠʪʝ 

ʦʚʮʝ ʦʪ ʧʦʨʦʜʘʪʘ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʦʙʱ ʙʝʣʪʲʢ, ʘʣʙʫʤʠʥ, ʛʣʦʙʫʣʠʥ ʠ ʘʣʢʘʣʥʠ 

ʨʝʟʝʨʚʠ ʧʨʠ ʦʚʮʝ ʤʘʡʢʠ, ʢʦʠʪʦ ʩʝ ʷʚʷʚʘʪ ʝʜʥʠ ʦʪ ʧʦʢʘʟʘʪʝʣʠʪʝ ʟʘ ʟʜʨʘʚʦʩʣʦʚʥʦʪʦ ʩʲʩʪʦʷʥʠʝ 



ʥʘ ʞʠʚʦʪʥʠʪʝ. ʋʩʪʘʥʦʚʝʥʘ ʝ ʬʘʛʦʮʠʪʘʨʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʧʨʝʟ ʛʦʜʠʥʘʪʘ ʠ ʪʘʟʠ ʥʘ ʢʦʤʧʣʝʤʝʥʪʘ ʠ 

ʣʠʟʦʮʠʤʘ ʧʨʝʟ ʝʩʝʥʥʠʷ ʩʝʟʦʥ ʧʨʠ ʦʚʮʝ ʠ ʞʝʥʩʢʠ ʰʠʣʝʪʘ, ʢʘʪʦ ʬʘʢʪʦʨʠ ʥʘ ʝʩʪʝʩʪʚʝʥʠʷ 

ʠʤʫʥʠʪʝʪ. ʂʘʨʥʦʙʘʪʩʢʘ ʤʝʩʪʥʘ ʧʦʨʦʜʘ ʝ ʫʥʠʢʘʣʥʘ ʮʝʥʥʘ ʧʦʨʦʜʘ, ʢʦʷʪʦ ʩʝ ʧʦʜʜʲʨʞʘ ʟʘ 

ʛʝʥʦʬʦʥʜ ʯʨʝʟ ʧʦʜʜʲʨʞʘʱʘ ʩʝʣʝʢʮʠʷ. ʇʦʣʦʞʠʪʝʣʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʪʝ ʧʦ ʦʪʛʣʝʞʜʘʥʝʪʦ ʥʘ 

ʞʠʚʦʪʥʠ ʩ ʚʠʩʦʢʘ ʠʟʜʨʲʞʣʠʚʦʩʪ ʥʘ ʫʩʣʦʚʠʷʪʘ ʥʘ ʚʲʥʰʥʘʪʘ ʩʨʝʜʘ ʠ ʜʦʙʨʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ 

ʟʘʙʦʣʷʚʘʥʠʷ. ʉʲʭʨʘʥʷʚʘʪ ʩʝ ʪʠʧʠʯʥʠʪʝ ʟʘ ʧʦʨʦʜʘʪʘ ʢʘʯʝʩʪʚʘ. 
 

ʀʅʉʊʀʊʋʊ ʇʆ ʌʋʈɸɾʅʀʊɽ ʂʋʃʊʋʈʀ, ʇʃɽɺɽʅ 

ʆʇʊʀʄʀɿʀʈɸʅɽ ʀɿʇʆʃɿɺɸʅɽʊʆ ʅɸ ɿɽʃɽʅʀ, ʂʆʅʉɽʈɺʀʈɸʅʀ ʀ 

ʂʆʄɹʀʅʀʈɸʅʀ ʌʋʈɸɾʀ ʇʈʀ ʍʈɸʅɽʅɽ ʅɸ ʈɸʅʆ ʆʊɹʀʊʀ ɸɻʅɽʊɸ ʀ ɼʆʁʅʀ 

ʆɺʎɽ  

ʇʨʝʟ 2014 ʛʦʜʠʥʘ ʝ ʧʨʦʚʝʜʝʥ ʥʘʫʯʥʦ-ʩʪʦʧʘʥʩʢʠ ʦʧʠʪ ʩ ʜʚʝ ʛʨʫʧʠ ʨʘʥʦ ʦʪʙʠʪʠ ʘʛʥʝʪʘ ï 

ʤʲʞʢʠ, ʠ ʞʝʥʩʢʠ ʦʪ ʧʦʨʦʜʘʪʘ ʏʝʨʥʦʛʣʘʚʘ ʇʣʝʚʝʥʩʢʘ ʦʚʮʘ ʠ ʝʜʠʥ ʅʉʆ ʩ ʣʘʢʪʠʨʘʱʠ ʦʚʮʝ ʩ 

ʨʘʥʦ ʦʪʙʠʪʠ ʘʛʥʝʪʘ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʧʨʠ ʭʨʘʥʝʥʝ ʩ ʝʜʥʘ ʠ ʩʲʱʘ ʜʘʞʙʘ ʤʲʞʢʠʪʝ ʘʛʥʝʪʘ ʠʤʘʪ 

ʜʦʩʪʦʚʝʨʥʦ ʧʦ-ʚʠʩʦʢ ʧʨʠʨʘʩʪ ʦʪ ʪʦʟʠ ʧʨʠ ʞʝʥʩʢʠʪʝ ï 267 g/ʜʝʥ ʩʨʝʱʫ 233 g/ʜʝʥ. ʄʲʞʢʠʪʝ 

ʘʛʥʝʪʘ ʩʘ ʢʦʥʩʫʤʠʨʘʣʠ ʧʦ-ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʛʨʘʥʫʣʠʨʘʥ ʧʨʦʪʝʠʥʦʚ ʢʦʥʮʝʥʪʨʘʪ ï 343 g/ʜʝʥ 

ʩʨʝʱʫ 268 g/ʜʝʥ ʧʨʠ ʞʝʥʩʢʠʪʝ. ɺ ʦʧʠʪʠ ʩ ʣʘʢʪʠʨʘʱʠ ʦʚʮʝ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ 

ʛʦʥʘʜʦʪʨʦʧʝʥ ʭʦʨʤʦʥ, 100% ʦʪ ʜʟʚʠʟʢʠʪʝ ʠ 96% 7-8 ʤʝʩʝʯʥʠʪʝ ʰʠʣʝʪʘ ʩʘ ʧʨʦʷʚʠʣʠ ʝʩʪʨʫʩ. 

ɿʘʧʣʦʜʷʝʤʦʩʪʪʘ ʧʨʠ ʧʨʦʷʚʠʣʠʪʝ ʝʩʪʨʫʩ ʜʟʚʠʟʢʠ ʜʦʩʪʠʛʘ 86,3% ʦʪ ʪʘʟʠ ʧʨʠ ʰʠʣʝʪʘʪʘ (69,0%). 

ɿʘʧʣʦʜʝʥʠʪʝ ʰʠʣʝʪʘ ʠʤʘʪ ʧʦ-ʚʠʩʦʢʘ ʧʣʦʜʦʚʠʪʝʩʪ ï 160% ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʘʟʠ ʧʨʠ ʜʟʚʠʟʢʠʪʝ, 

ʢʦʷʪʦ ʝ 128%. ɼʟʚʠʟʢʠʪʝ ʠʤʘʪ ʩ 34% ʠ 25% ʧʦ-ʚʠʩʦʢʘ ʤʣʝʯʥʦʩʪ ʦʪ ʰʠʣʝʪʘʪʘ, ʩʲʦʪʚʝʪʥʦ ʧʨʠ 

ʜʘʞʙʘ ʥʘ ʙʘʟʘ ʣʶʮʝʨʥʦʚʦ ʩʝʥʦ ʠ ʥʘ ʧʘʰʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʪʨʝʚʦʩʪʦʡ, ʠ 30% ʠ 26% ʩʲʦʪʚʝʪʥʦ ʧʨʠ 

ʭʨʘʥʝʥʝ ʩ ʜʘʞʙʘ ʥʘ ʙʘʟʘ ʩʝʥʦ ʦʪ ʠʟʢʫʩʪʚʝʥ ʪʨʝʚʦʩʪʦʡ ʠ ʧʘʰʘ ʥʘ ʠʟʢʫʩʪʚʝʥ ʪʨʝʚʦʩʪʦʡ. 

ʅʘʙʣʶʜʘʚʘ ʩʝ ʪʝʥʜʝʥʮʠʷ ʟʘ ʫʚʝʣʠʯʝʥʠʝ ʥʘ ʤʘʩʪʥʠʪʝ ʚʝʱʝʩʪʚʘ ʠ ʧʨʦʪʝʠʥʘ ʚ ʤʣʷʢʦʪʦ ʧʨʠ 

ʧʨʝʤʠʥʘʚʘʥʝ ʦʪ ʦʙʦʨʥʦ ʭʨʘʥʝʥʝ ʥʘ ʭʨʘʥʝʥʝ ʯʨʝʟ ʧʘʰʘ ʠʣʠ ʩ ʥʘʧʨʝʜʚʘʥʝ ʥʘ ʣʘʢʪʘʮʠʦʥʥʠʷ 

ʧʝʨʠʦʜ. ɼʟʚʠʟʢʠʪʝ ʧʨʠʝʤʘʪ ʩ 18,86%, ʘ ʰʠʣʝʪʘʪʘ ʩ 11,26% ʧʦʚʝʯʝ ʩʫʭʦ ʚʝʱʝʩʪʚʦ ʦʪ 

ʣʶʮʝʨʥʦʚʦʪʦ ʩʝʥʦ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʦʚʘ ʧʨʠ ʩʝʥʦʪʦ ʦʪ ʠʟʢʫʩʪʚʝʥ ʪʨʝʚʦʩʪʦʡ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ 

ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʉɺ ʚ ʩʷʪ ʪʨʝʚʦʩʪʦʡ ʥʘʨʘʩʪʚʘ ʚ ʧʝʨʠʦʜʘ ʦʪ ʩʨʝʜʘʪʘ ʥʘ ʘʧʨʠʣ ʜʦ ʢʨʘʷ ʥʘ ʶʥʠ 

ʩʨʝʜʥʦ ʩ 0,19 ʧʫʥʢʪʘ ʥʘ ʜʝʥ, ʘ ʧʨʠ ʝʩʪʝʩʪʚʝʥ ʪʨʝʚʦʩʪʦʡ ï ʩ 0,31 ʧʫʥʢʪʘ. ɼʦʙʠʚʲʪ ʥʘ ʩʫʭʘ ʤʘʩʘ 

ʧʨʠ ʝʩʪʝʩʪʚʝʥʠʷ ʪʨʝʚʦʩʪʦʡ ʦʪ ʩʨʝʜʘʪʘ ʥʘ ʘʧʨʠʣ ʜʦ ʢʨʘʷ ʥʘ ʤʘʡ ʥʘʨʘʩʪʚʘ ʦʪ 50 ʥʘ 360 ʢg/da, 

ʠʣʠ ʩʲʩ 7,4 ʢg/da/ʜʝʥ, ʘ ʧʨʠ ʩʝʪʠʷ ʪʨʝʚʦʩʪʦʡ ʟʘ ʩʲʱʠʷ ʧʝʨʠʦʜ ʥʘʨʘʩʪʚʘ ʦʪ 145,9 ʥʘ 1251 ʢg/da, 

ʠʣʠ ʩ 26,3 ʢg/da/ʜʝʥ, ʠʣʠ ʩ ʥʘʜ ʪʨʠ ʧʲʪʠ. ʀʥ ʚʠʚʦ ʩʤʠʣʘʝʤʦʩʪʪʘ ʥʘ ʩʫʭʦʪʦ ʚʝʱʝʩʪʚʦ ʧʨʠ 

ʜʘʞʙʘʪʘ ʥʘ ʙʘʟʘ ʣʶʮʝʨʥʦʚʦ ʩʝʥʦ ʝ 67,71% ʠ ʝ ʤʘʣʢʦ ʧʦ-ʚʠʩʦʢʘ ʦʪ ʪʘʟʠ ʥʘ ʙʘʟʘ ʣʠʚʘʜʥʦ ʩʝʥʦ, 

ʯʠʷʪʦ ʩʤʠʣʘʝʤʦʩʪ ʝ 65,03%. ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʂɽʄ ʝ 1,01 ʧʨʠ ʜʘʞʙʘʪʘ ʥʘ ʙʘʟʘ ʣʶʮʝʨʥʘ ʠ 

0,98 ʧʨʠ ʪʘʟʠ ʥʘ ʙʘʟʘ ʣʠʚʘʜʥʦ ʩʝʥʦ, ʘ ʥʘ ʂɽʈ ʝ ʩʲʦʪʚʝʪʥʦ 1,03 ʠ 0,98. 

 

ʆʇʀʊʅɸ ʉʊɸʅʎʀʗ ʇʆ ɹʋɹɸʈʉʊɺʆ ʀ ɿɽʄɽɼɽʃʀɽ, ɺʈɸʎɸ 

ʉɽʃɽʂʎʀʗ ʀ ʀɿʇʀʊɺɸʅɽ ʅɸ ʅʆɺʀ ʇʆʈʆɼʀ ɹʋɹʀ ʀ ʉʆʈʊʆɺɽ ʏɽʈʅʀʎʀ 

ʉʲʟʜʘʜʝʥʠ ʩʘ 6 ʥʦʚʠ ʩʠʥʪʝʪʠʯʥʠ ʙʲʣʛʘʨʦ-ʠʪʘʣʠʘʥʩʢʠ ʠ ʩ ʢʦʨʝʡʩʢʠ ʠ ʨʫʤʲʥʩʢʠ 

ʧʨʦʠʟʭʦʜ ʩʝʣʝʢʮʠʦʥʥʠ ʧʦʧʫʣʘʮʠʠ ʢʦʧʨʠʥʝʥʘ ʧʝʧʝʨʫʜʘ, ʦʪʣʠʯʘʚʘʱʠ ʩʝ ʩʲʩ ʩʨʘʚʥʠʪʝʣʥʦ 

ʚʠʩʦʢʘ ʢʦʧʨʠʥʝʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ. ʉʲʟʜʘʜʝʥʠ ʩʘ ʜʚʝ ʥʦʚʠ ʩʝʣʝʢʮʠʦʥʥʠ ʧʦʧʫʣʘʮʠʠ, 

ʦʪʣʠʯʘʚʘʱʠ ʩʝ ʩ ʣʠʧʩʘ ʥʘ ʧʠʛʤʝʥʪʘʮʠʷ ʥʘ ʩʝʨʦʟʥʘʪʘ ʦʙʚʠʚʢʘ ʥʘ ʷʡʮʘʪʘ, ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ 

ʢʘʪʦ ʧʦʜʦʙʨʠʪʝʣʠ ʚ ʩʝʣʝʢʮʠʷ ʥʘ ʥʦʚʠ ʧʦʨʦʜʠ ʙʫʙʠ, ʤʘʨʢʠʨʘʥʠ ʧʦ ʧʦʣ ʥʘ ʩʪʘʜʠʠ ʷʡʮʝ. 

ʋʩʪʘʥʦʚʝʥʠ ʩʘ 4 ʧʦʨʦʜʠ ʙʫʙʠ, ʦʪʣʠʯʘʚʘʱʠ ʩʝ ʩ ʚʠʩʦʢʘ ʪʦʣʝʨʘʥʪʥʦʩʪ ʢʲʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʠ 

ʫʩʣʦʚʠʷ ʥʘ ʦʪʛʣʝʞʜʘʥʝ, ʦʪ ʢʦʠʪʦ ʩʘ ʧʨʦʠʟʚʝʜʝʥʠ ʠ F1 ʭʠʙʨʠʜʠ ʟʘ ʠʟʧʠʪʚʘʥʝ. ʉʲʟʜʘʜʝʥʠ ʩʘ ʜʚʘ 

ʥʦʚʠ ʧʨʦʤʠʰʣʝʥʠ ʭʠʙʨʠʜʘ ʙʫʙʠ, ʝʜʠʥʠʷʪ ʦʪ ʢʦʠʪʦ ʝ ʠʟʧʠʪʘʥ ʟʘ ʧʲʨʚʘ ʛʦʜʠʥʘ ʦʪ ʀɸʉɸʉ, 

ʧʦʢʘʟʚʘʡʢʠ ʧʨʝʚʲʟʭʦʜʩʪʚʦ ʧʦ ʧʦʚʝʯʝʪʦ ʩʪʦʧʘʥʩʢʠ ʧʨʠʟʥʘʮʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʘʪʘ. ɺ 

ɸʟʝʨʙʘʡʜʞʘʥ ʫʩʧʝʰʥʦ ʩʘ ʧʨʝʤʠʥʘʣʠ ʜʲʨʞʘʚʥʦ ʠʟʧʠʪʚʘʥʝ, ʧʨʠʟʥʘʪʠ ʠ ʟʘʱʠʪʝʥʠ ʩʲʩ 

ʩʝʨʪʠʬʠʢʘʪʠ 2 ʩʲʚʤʝʩʪʥʠ ʙʲʣʛʘʨʦ-ʘʟʝʨʙʘʡʜʞʘʥʩʢʠ F1 ʧʨʦʤʠʰʣʝʥʠ ʭʠʙʨʠʜʠ ʢʦʧʨʠʥʝʥʘ ʙʫʙʘ. 

ʉʣʝʜ ʪʝʩʪʠʨʘʥʝ ʠ ʨʘʥʛʫʚʘʥʝ ʥʘ 12 ʘʟʝʨʙʘʡʜʞʘʥʩʢʠ ʩʦʨʪʦʚʝ ʯʝʨʥʠʮʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʦʜʯʠʥʝʥʠ 

ʬʫʥʢʮʠʦʥʘʣʥʠ ʠ ʦʮʝʥʲʯʥʠ ʠʥʜʝʢʩʠ ʢʘʪʦ ʦʩʦʙʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʠ ʟʘ ʫʩʣʦʚʠʷʪʘ ʥʘ ʧʨʦʣʝʪʥʦ 

ʙʫʙʦʭʨʘʥʝʥʝ ʚ ɹʲʣʛʘʨʠʷ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʪʨʠ ʦʪ ʪʷʭ. 



 

ʆʇʀʊʅɸ ʉʊɸʅʎʀʗ ʇʆ ɿɽʄɽɼɽʃʀɽ, ɺʀɼʀʅ 

ʇʆʈʆɼʆʋʉʒɺʒʈʐɽʅʉʊɺɸʅɽ ʅɸ ɻʆɺɽɼɸʊɸ ʆʊ ɹʒʃɻɸʈʉʂɸʊɸ 

ʉʀʄɽʅʊɸʃʉʂɸ ʇʆʈʆɼɸ ɺ ʂʆʄɹʀʅʀʈɸʅʆ ʅɸʇʈɸɺʃɽʅʀɽ 

ɿʘ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʩʘ ʧʦʣʫʯʝʥʠ 17 ʪʝʣʝʪʘ. ʉʨʝʜʥʘʪʘ ʠʤ ʞʠʚʘ ʤʘʩʘ ʧʨʠ ʨʘʞʜʘʥʝ ʝ 40,00 

kg ʩ ʦʪʢʣʦʥʝʥʠʝ ʦʪ 26ï30 kg ʜʦ 40ï45 kg ʟʘ ʨʦʜʝʥʠʪʝ ʩʲʦʪʚʝʪʥʦ ʦʪ ʧʲʨʚʦʪʝʣʢʠ ʠ ʚʲʟʨʘʩʪʥʠ 

ʢʨʘʚʠ, ʢʦʝʪʦ ʝ ʥʦʨʤʘʣʥʦ ʟʘ ʧʦʨʦʜʘʪʘ. ɺʩʠʯʢʠ ʤʲʞʢʠ ʪʝʣʝʪʘ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʢʫʧʫʚʘʯ ʙʷʭʘ 

ʧʨʦʜʘʚʘʥʠ ʚʝʜʥʘʛʘ ʩʣʝʜ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʚʘʢʩʠʥʘʮʠʠ ʦʱʝ ʚ ʢʨʘʷ ʥʘ ʤʣʝʯʥʠʷ 

ʧʝʨʠʦʜ. ʉʨʝʜʥʘʪʘ ʞʠʚʘ ʤʘʩʘ ʥʘ ʦʩʪʘʚʝʥʠʪʝ ʞʝʥʩʢʠ ʪʝʣʝʪʘ ʟʘ ʨʘʟʧʣʦʜ ʥʘ 6- ʠ 9-ʤʝʩʝʯʥʘ 

ʚʲʟʨʘʩʪ ʝ ʩʲʦʪʚʝʪʥʦ 142,40 ʠ 180,00 kg ʠ ʝ ʙʣʠʟʦ ʜʦ ʜʦʣʥʘʪʘ ʛʨʘʥʠʮʘ ʥʘ ʟʘʣʦʞʝʥʠʪʝ 

ʧʦʢʘʟʘʪʝʣʠ ʚ ʩʝʣʝʢʮʠʦʥʥʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ ʨʘʟʚʲʞʜʘʥʝ ʥʘ ʧʦʨʦʜʘʪʘ. 

ʃʠʥʝʡʥʦʪʦ ʠʤ ʨʘʟʚʠʪʠʝ ʥʘ 6-, 12- ʠ 18-ʤʝʩʝʯʥʘ ʚʲʟʨʘʩʪ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʜʦʙʨʦ, ʢʘʪʦ 

ʚʠʩʦʯʠʥʘʪʘ ʧʨʠ ʭʦʣʢʘʪʘ ʝ ʩʲʦʪʚʝʪʥʦ 98,00 cm; 114,00 cm ʠ 124,00 cm. ʊʦʚʘ ʝ ʝʜʥʘ ʜʦʙʨʘ 

ʧʨʝʜʧʦʩʪʘʚʢʘ, ʯʝ ʢʘʪʦ ʚʲʟʨʘʩʪʥʠ ʢʨʘʚʠ ʱʝ ʜʦʩʪʠʛʥʘʪ ʥʦʨʤʘʪʠʚʘ ʦʪ 135,00 ï 140,00 cm. 

ʂʲʤ ʢʨʘʷ ʥʘ ʛʦʜʠʥʘʪʘ 3 ʙʨʦʷ ʶʥʠʮʠ, ʜʲʱʝʨʠ ʥʘ ʦʩʥʦʚʥʦ ʠʟʧʦʣʟʚʘʥʠʷ ʙʠʢ ʑʨʝʙʝʨ, ʚ 

ʧʝʨʠʦʜʘ 2008 ï 2012 ʛ. ʩʝ ʦʪʝʣʠʭʘ. ʇʨʝʜʩʪʦʠ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʢʦʥʪʨʦʣʘ ʟʘ ʜʥʝʚʥʘ ʠʤ ʤʣʝʯʥʦʩʪ 

ʧʨʝʟ ʧʲʨʚʠʪʝ 4 ʤʝʩʝʮʘ ʥʘ ʣʘʢʪʘʮʠʷʪʘ. 

ʇʨʝʜʚʠʜʝʥʘʪʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʨʘʙʦʪʘ ʧʦ ʦʪʜʝʣʥʠʪʝ ʪʦʯʢʠ ʧʨʝʟ ʦʪʯʝʪʥʘʪʘ ʛʦʜʠʥʘ ʝ 

ʠʟʚʲʨʰʝʥʘ ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʦʧʠʪʘ ʩ ʪʝʣʝʪʘ ʙʦʟʘʡʥʠʮʠ, ʢʦʡʪʦ ʧʦʨʘʜʠ ʣʠʧʩʘ ʥʘ ʧʦ-ʤʘʩʦʚʠ 

ʦʪʝʣʚʘʥʠʷ ʧʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʟʘ ʩʬʦʨʤʠʨʘʥʝ ʠ ʠʟʨʘʚʥʷʚʘʥʝ ʥʘ ʛʨʫʧʠʪʝ, ʢʘʢʪʦ ʠ ʣʠʧʩʘ ʥʘ 

ʬʠʥʘʥʩʦʚʠ ʩʨʝʜʩʪʚʘ, ʥʝ ʤʦʞʘʭʤʝ ʜʘ ʠʟʧʠʪʘʤʝ. 

 



II.3. ʅɸʇʈɸɺʃɽʅʀɽ Ăʇʆʏɺʆɿʅɸʅʀɽ, ʆɹʑʆ ɿɽʄɽɼɽʃʀɽ ʀ ʄɽʃʀʆʈɸʎʀʀò 

ɿɽʄɽɼɽʃʉʂʀ ʀʅʉʊʀʊʋʊ ï ʉʊɸʈɸ ɿɸɻʆʈɸ 

ʆʎɽʅʂɸ ʅɸ ʈʀʉʂɸ ʆʊ ɺʆɼɽʅ ɼɽʌʀʎʀʊ ʀ ɽʂʉʊʈɽʄʅʀ ʊɽʄʇɽʈɸʊʋʈʀ ʇʈʀ 

ʆʊɻʃɽɾɼɸʅɽ ʅɸ ʇʆʃʉʂʀ ʂʋʃʊʋʈʀ ʀ ʈʆʃʗ ʅɸ ʅɸʇʆʗɺɸʅɽʊʆ ʀ ʊʆʈɽʅɽʊʆ 

ɿɸ ʇʈɽʆɼʆʃʗɺɸʅɽʊʆ ʀʄ 

ʇʨʝʟ ʦʪʯʝʪʥʘʪʘ 2014 ʛʦʜʠʥʘ ʩʘ ʩʲʟʜʘʜʝʥʠ ʠ ʧʦʧʲʣʥʝʥʠ ʤʥʦʛʦʛʦʜʠʰʥʠ ʙʘʟʠ ʩ ʜʘʥʥʠ ʦʪ 

ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʜʲʣʛʦʪʨʘʝʥ ʩʪʘʮʠʦʥʘʨʝʥ ʠ ʢʨʘʪʢʦʪʨʘʡʥʠ ʧʦʣʩʢʠ ʦʧʠʪʠ ʩ ʮʘʨʝʚʠʮʘ, 

ʩʣʲʥʯʦʛʣʝʜ, ʧʰʝʥʠʮʘ ʠ ʝʯʝʤʠʢ, ʧʨʦʚʝʞʜʘʥʠ ʥʘ ʀʟʣʫʞʝʥʘ ʉʤʦʣʥʠʮʘ ʚ ʀʥʩʪʠʪʫʪʘ ʧʦ 

ʟʝʤʝʜʝʣʠʝ ï ʂʘʨʥʦʙʘʪ ʠ ɿʝʤʝʜʝʣʩʢʠʷ ʠʥʩʪʠʪʫʪ ï ʉʪʘʨʘ ɿʘʛʦʨʘ ʟʘ: 

ï ʤʝʪʝʦʨʦʣʦʛʠʯʥʘ ʦʙʩʪʘʥʦʚʢʘ ʧʨʝʟ ʚʝʛʝʪʘʮʠʦʥʥʠʷ ʧʝʨʠʦʜ ʥʘ ʧʦʩʦʯʝʥʠʪʝ ʢʫʣʪʫʨʠ, ʟʘ 

ʤʝʩʝʯʥʠ ʠ ʚʝʛʝʪʘʮʠʦʥʥʠ ʚʘʣʝʞʠ, ʩʨʝʜʥʦʜʥʝʚʥʘ ʠ ʩʨʝʜʥʦʤʝʩʝʯʥʘ, ʘʙʩʦʣʶʪʥʘ ʤʠʥʠʤʘʣʥʘ ʠ 

ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʲʟʜʫʭʘ, ʩʨʝʜʥʦʤʝʩʝʯʥʘ ʦʪʥʦʩʠʪʝʣʥʘ ʚʣʘʛʘ ʥʘ ʚʲʟʜʫʭʘ, 

ʭʠʜʨʦʪʝʨʤʠʯʝʥ ʢʦʝʬʠʮʠʝʥʪ (ʍʊʂ); 

ï ʚʣʘʛʘ ʥʘ ʢʦʨʝʥʦʦʙʠʪʘʝʤʠʷ ʧʦʯʚʝʥ ʭʦʨʠʟʦʥʪ (0 ï 60 cm ʟʘ ʧʰʝʥʠʮʘ ʠ ʝʯʝʤʠʢ, 0 ï 100 

cm ʟʘ ʮʘʨʝʚʠʮʘ ʠ ʩʣʲʥʯʦʛʣʝʜ); 

ï ʬʝʥʦʣʦʛʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʥʘʩʪʲʧʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʬʝʥʦʣʦʛʠʯʥʠ ʬʘʟʠ ʥʘ 

ʢʫʣʪʫʨʠʪʝ; 

ï ʜʦʙʠʚ ʥʘ ʟʲʨʥʦ ʦʪ ʠʟʧʠʪʚʘʥʠʪʝ ʢʫʣʪʫʨʠ, ʦʪʛʣʝʞʜʘʥʠ ʩ ʠ ʙʝʟ ʥʘʧʦʷʚʘʥʝ, ʙʝʟ 

ʤʠʥʝʨʘʣʥʦ ʪʦʨʝʥʝ ʠ ʪʦʨʝʥʝ ʩ ʥʘʨʘʩʪʚʘʱʠ ʘʟʦʪʥʦ-ʬʦʩʬʦʨʥʦ-ʢʘʣʠʝʚʠ ʥʦʨʤʠ; 

ï ʙʠʦʭʠʤʠʯʥʠ ʢʘʯʝʩʪʚʘ ʥʘ ʦʩʥʦʚʥʘʪʘ ʧʨʦʜʫʢʮʠʷ ʦʪ ʩʣʲʥʯʦʛʣʝʜʘ. 

ʅʘʙʨʘʥʠ ʩʘ ʧʦʯʚʝʥʠ ʧʨʦʙʠ ʦʪ ʩʪʘʮʠʦʥʘʨʝʥ ʦʧʠʪ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʫʯʘʩʪʲʮʠ ʥʘ ʧʦʯʚʝʥ 

ʪʠʧ ʀʟʣʫʞʝʥʘ ʉʤʦʣʥʠʮʘ. ʋʩʪʘʥʦʚʝʥʦ ʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʦʪʦ ʚʘʨʠʨʘʥʝ ʥʘ ʤʠʥʝʨʘʣʥʠʷ ʘʟʦʪ, 

ʧʦʜʚʠʞʥʠʷ ʬʦʩʬʦʨ ʠ ʫʩʚʦʠʤʠʷ ʢʘʣʠʡ. ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʪʦʚʘ ʩʘ ʧʨʝʮʠʟʠʨʘʥʠ ʘʟʦʪʥʠʪʝ, 

ʬʦʩʬʦʨʥʠʪʝ ʠ ʢʘʣʠʝʚʠʪʝ ʥʦʨʤʠ ʥʘ ʩʣʲʥʯʦʛʣʝʜʘ ʟʘ ʧʦʯʚʝʥʠʷ ʪʠʧ ʀʟʣʫʞʝʥʘ ʉʤʦʣʥʠʮʘ ʚ 

ʖʛʦʠʟʪʦʯʥʘ ɹʲʣʛʘʨʠʷ. 

ʏʨʝʟ ʥʦʚ, ʩʪʘʥʜʘʨʪʠʟʠʨʘʥ, ʤʝʪʦʜ ʩʘ ʧʨʦʫʯʝʥʠ ʧʨʦʤʝʥʠʪʝ ʚ ʟʘʧʘʩʝʥʦʩʪʪʘ ʥʘ ʧʦʯʚʘʪʘ ʩ 

ʦʩʥʦʚʥʠ ʤʝʟʦ- ʠ ʤʠʢʨʦʝʣʝʤʝʥʪʠ, ʠ ʤʠʢʨʦʙʠʘʣʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʧʦʯʚʘʪʘ ʧʦʜ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦ ʪʦʨʝʥʝ ʥʘ ʢʫʣʪʫʨʠʪʝ ʩ ʥʘʨʘʩʪʚʘʱʠ ʥʦʨʤʠ N-P-K.  

ʅʘʧʨʘʚʝʥ ʝ ʘʥʘʣʠʟ ʥʘ ʯʘʩʪ ʦʪ ʠʥʬʦʨʤʘʮʠʷʪʘ ʚ ʙʘʟʠʪʝ ʩ ʜʘʥʥʠ. ʇʦʩʦʯʝʥʠ ʩʘ 

ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʬʘʢʪʦʨ Ăʚʦʜʝʥ ʜʝʬʠʮʠʪò ʚ ʨʘʟʣʠʯʥʠ ʬʝʥʦʣʦʛʠʯʥʠ ʬʘʟʠ ʥʘ ʮʘʨʝʚʠʮʘʪʘ ʟʘ 

ʟʲʨʥʦ, ʩʣʲʥʯʦʛʣʝʜʘ ʠ ʧʰʝʥʠʮʘʪʘ. ʋʩʪʘʥʦʚʝʥʦ ʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʤʠʥʝʨʘʣʥʦʪʦ ʪʦʨʝʥʝ ʧʨʠ 

ʩʣʲʥʯʦʛʣʝʜ, ʮʘʨʝʚʠʮʘ ʠ ʧʰʝʥʠʮʘ, ʠ ʧʦʯʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʚʦʜʥʠʷ 

ʜʝʬʠʮʠʪ ʯʨʝʟ ʩʪʘʙʠʣʠʟʠʨʘʥʝ ʥʘ ʜʦʙʠʚʘ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʟʲʨʥʦʪʦ. ʇʨʦʫʯʝʥ ʝ ʝʬʝʢʪʲʪ ʦʪ 

ʥʘʧʦʷʚʘʥʝʪʦ ʟʘ ʥʘʤʘʣʝʥʠʝ ʥʘ ʟʘʛʫʙʠʪʝ ʦʪ ʚʦʜʥʠʷ ʜʝʬʠʮʠʪ ʧʨʠ ʮʘʨʝʚʠʮʘʪʘ ʟʘ ʟʲʨʥʦ. 

ʇʦ ʧʨʦʝʢʪʘ ʠʤʘ ʨʘʟʨʘʙʦʪʢʘ Ăɺʲʚʝʞʜʘʥʝ ʦʩʥʦʚʠʪʝ ʥʘ ʧʨʝʮʠʟʥʦʪʦ ʟʝʤʝʜʝʣʠʝ ʧʨʠ 

ʨʘʟʣʠʯʥʠ ʧʦʯʚʠ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʦ ʪʦʨʝʥʝ ʯʨʝʟ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʦʪʦ ʚʘʨʠʨʘʥʝ ʥʘ 

ʤʠʥʝʨʘʣʥʠ ʘʟʦʪ, ʧʦʜʚʠʞʥʠʷ ʬʦʩʬʦʨ ʠ ʫʩʚʦʠʤʠʷ ʢʘʣʠʡò. 

 

ʈɸɿʈɸɹʆʊɺɸʅɽ ʀ ɺʅɽɼʈʗɺɸʅɽ ʅɸ ʅʆɺʀ ʊɽʍʅʆʃʆɻʀʏʅʀ ʈɽʐɽʅʀʗ ʀ 

ʉʀʉʊɽʄʀ ɿɸ ʇʈɽʆɼʆʃʗɺɸʅɽ ʅɸ ɺʆɼʅʀʗ ɼɽʌʀʎʀʊ ʇʈʀ ʅʗʂʆʀ 

ʌʋʈɸɾʅʀ ʂʋʃʊʋʈʀ ɺ ʋʉʃʆɺʀʗʊɸ ʅɸ ʖɾʅɸ ɹʒʃɻɸʈʀʗ 

ɿʘ ʠʟʧʲʣʥʝʥʠʝ ʮʝʣʠʪʝ ʥʘ ʧʨʦʝʢʪʘ ʩʝ ʨʘʙʦʪʠ ʧʦ ʪʨʠ ʟʘʜʘʯʠ.  

ɿʘʜʘʯʘ 1. Ăʆʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʧʦʣʠʚʥʠʷ ʨʝʞʠʤ ʥʘ ʮʘʨʝʚʠʮʘ ʟʘ ʩʠʣʘʞ ʦʩʥʦʚʥʘ ʢʫʣʪʫʨʘ, 

ʥʘʧʦʷʚʘʥʘ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʦʧʪʠʤʘʣʥʘʪʘ ʠ ʥʝʜʦʩʪʘʪʲʯʥʘ ʚʦʜʦʦʩʠʛʫʨʝʥʦʩʪ ʚʲʨʭʫ ʃʠʚʘʜʥʦ-

ʢʘʥʝʣʝʥʘ ʧʦʯʚʘò. ʇʦ ʪʘʟʠ ʟʘʜʘʯʘ ʧʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʩʘ ʠʟʚʲʨʰʝʥʠ ʩʣʝʜʥʠʪʝ ʜʝʡʥʦʩʪʠ: 

ɿʘʣʘʛʘʥʝ ʥʘ ʧʦʣʩʢʠ ʦʧʠʪ ʩ ʮʘʨʝʚʠʮʘ ʟʘ ʩʠʣʘʞ. ʆʙʨʘʙʦʪʢʘ ʥʘ ʧʦʯʚʘʪʘ, ʚʢʣʶʯʚʘʱʘ ʜʲʣʙʦʢʘ 

ʦʨʘʥ ʠ ʧʨʝʜʩʝʠʪʙʝʥʦ ʢʫʣʪʠʚʠʨʘʥʝ. ʉʝʠʪʙʘ ʥʘ ʮʘʨʝʚʠʮʘʪʘ ʟʘ ʩʠʣʘʞ ʚ ʦʧʪʠʤʘʣʥʠʷ ʟʘ ʨʘʡʦʥʘ 

ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʩʨʦʢ. ɺʥʘʩʷʥʝ ʥʘ ʘʟʦʪʝʥ ʪʦʨ ʚʲʚ ʬʘʟʘ 3-5-ʠ ʣʠʩʪ ʥʘ ʢʫʣʪʫʨʘʪʘ. ʇʨʲʩʢʘʥʝ ʩ 

ʭʝʨʙʠʮʠʜʠ ʩʨʝʱʫ ʝʜʥʦʛʦʜʠʰʥʠ ʠ ʤʥʦʛʦʛʦʜʠʰʥʠ ʧʣʝʚʝʣʠ, ʨʲʯʥʦ ʦʢʦʧʘʚʘʥʝ ʠ ʦʬʦʨʤʷʥʝ ʥʘ 

ʙʨʘʟʜʠʪʝ ʟʘ ʥʘʧʦʷʚʘʥʝ, ʤʦʥʪʘʞ ʥʘ ʧʦʣʠʚʥʘʪʘ ʠʥʩʪʘʣʘʮʠʷ, ʚʟʝʤʘʥʝ ʥʘ ʧʦʯʚʝʥʠ ʧʨʦʙʠ ʟʘ 

ʦʧʨʝʜʝʣʷʥʝ ʚʣʘʞʥʦʩʪʪʘ ʥʘ ʧʦʯʚʘʪʘ ʠ ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʷʪʘ. ʇʦʜʘʚʘʥʝʪʦ ʥʘ ʧʦʣʠʚʢʠ, 

ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʠʟʯʠʩʣʝʥʠʪʝ ʧʦʣʠʚʢʠ, ʦʪʯʠʪʘʥʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʬʘʟʠ ʥʘ ʨʘʟʚʠʪʠʝ, ʙʠʦʤʝʪʨʠʯʥʠ 



ʠʟʤʝʨʚʘʥʠʷ. ʇʨʠʙʠʨʘʥʝ ʥʘ ʮʘʨʝʚʠʮʘʪʘ ʮʝʣʦʨʘʩʪʝʥʠʡʥʦ. ʋʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʜʦʙʠʚʘ ʥʘ ʩʫʭʘ 

ʙʠʦʤʘʩʘ. ʆʙʨʘʙʦʪʢʘ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. 

ɿʘʜʘʯʘ 2. Ăʇʨʦʫʯʚʘʥʠʷ ʚʲʨʭʫ ʜʚʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʥʘʧʦʷʚʘʥʝ ʠ ʪʦʨʝʥʝ ʥʘ ʮʘʨʝʚʠʮʘ ʟʘ ʟʲʨʥʦ 

ʠ ʚʣʠʷʥʠʝʪʦ ʠʤ ʚʲʨʭʫ ʜʦʙʠʚʘ, ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʘʟʦʪʘ ʚ ʧʦʯʚʘʪʘ ʠ ʟʘʤʲʨʩʷʚʘʥʝʪʦ ʥʘ 

ʦʪʪʦʯʥʠʪʝ ʚʦʜʠ.ò ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʩʘ ʠʟʚʲʨʰʝʥʠ ʩʣʝʜʥʠʪʝ ʜʝʡʥʦʩʪʠ: ʧʨʝʜʩʝʠʪʙʝʥʦ 

ʢʫʣʪʠʚʠʨʘʥʝ; ʩʝʠʪʙʘ ʥʘ ʮʘʨʝʚʠʮʘʪʘ; ʪʦʨʝʥʝ ʩ 12 kg/da N ï ʪʨʠʢʨʘʪʥʦ; ʤʝʞʜʫʨʝʜʦʚʘ ʦʙʨʘʙʦʪʢʘ 

ʠ ʙʨʘʟʜʝʥʝ. ʄʦʥʪʠʨʘʥʝ ʥʘ ʧʦʣʠʚʥʘʪʘ ʠʥʩʪʘʣʘʮʠʷ; ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʧʦʣʠʚʢʠ. ɺʟʝʤʘʥʝ ʥʘ 

ʧʦʯʚʝʥʠ ʧʨʦʙʠ ʟʘ ʚʣʘʛʘ ʧʨʝʜʠ ʠ ʩʣʝʜ ʧʦʣʠʚʢʘ; ʚʟʝʤʘʥʝ ʥʘ ʨʘʩʪʠʪʝʣʥʠ, ʚʦʜʥʠ ʠ ʧʦʯʚʝʥʠ ʧʨʦʙʠ 

ʟʘ ʭʠʤʠʯʝʥ ʘʥʘʣʠʟ; ʧʨʠʙʠʨʘʥʝ ʥʘ ʦʧʠʪʘ ʠ ʦʪʯʠʪʘʥʝ ʥʘ ʜʦʙʠʚʘ; ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʦʣʫʯʝʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ. 

ɿʘʜʘʯʘ 3. Ăʇʨʦʫʯʚʘʥʝ ʚʲʨʭʫ ʧʦʣʠʚʥʠʷ ʨʝʞʠʤ ʠ ʪʦʨʝʥʝ ʥʘ ʩʫʜʘʥʢʘ,ʦʪʛʣʝʞʜʘʥʘ ʢʘʪʦ ʚʪʦʨʘ 

ʢʫʣʪʫʨʘ ʧʨʠ ʦʧʪʠʤʘʣʥʘ ʠ ʥʝʜʦʩʪʘʪʲʯʥʘ ʚʦʜʦʦʙʝʟʧʝʯʝʥʦʩʪ ʟʘ ʫʩʣʦʚʠʷʪʘ ʥʘ ʃʠʚʘʜʥʦ-ʢʘʥʝʣʝʥʘ 

ʧʦʯʚʘò. ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʩʘ ʠʟʚʲʨʰʝʥʠ ʩʣʝʜʥʠʪʝ ʜʝʡʥʦʩʪʠ: ɿʘʣʘʛʘʥʝ ʥʘ ʧʦʣʩʢʠ ʦʧʠʪ ʩʲʩ 

ʩʫʜʘʥʢʘ ʚʪʦʨʘ ʢʫʣʪʫʨʘ. ʆʙʨʘʙʦʪʢʘ ʥʘ ʧʦʯʚʘʪʘ, ʚʢʣʶʯʚʘʱʘ ʜʲʣʙʦʢʘ ʦʨʘʥ ʠ ʧʨʝʜʩʝʠʪʙʝʥʦ 

ʢʫʣʪʠʚʠʨʘʥʝ. ʉʝʠʪʙʘ ʥʘ ʮʘʨʝʚʠʮʘʪʘ ʟʘ ʩʠʣʘʞ ʚ ʦʧʪʠʤʘʣʥʠʷ ʟʘ ʨʘʡʦʥʘ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʩʨʦʢ. 

ɺʥʘʩʷʥʝ ʥʘ ʘʟʦʪʝʥ ʪʦʨ ʚʲʚ ʬʘʟʘ 3-5-ʠ ʣʠʩʪ ʥʘ ʢʫʣʪʫʨʘʪʘ. ʇʨʲʩʢʘʥʝ ʩ ʭʝʨʙʠʮʠʜʠ ʩʨʝʱʫ 

ʝʜʥʦʛʦʜʠʰʥʠ ʠ ʤʥʦʛʦʛʦʜʠʰʥʠ ʧʣʝʚʝʣʠ, ʨʲʯʥʦ ʦʢʦʧʘʚʘʥʝ ʠ ʦʬʦʨʤʷʥʝ ʥʘ ʙʨʘʟʜʠʪʝ ʟʘ 

ʥʘʧʦʷʚʘʥʝ, ʤʦʥʪʘʞ ʥʘ ʧʦʣʠʚʥʘʪʘ ʠʥʩʪʘʣʘʮʠʷ, ʚʟʝʤʘʥʝ ʥʘ ʧʦʯʚʝʥʠ ʧʨʦʙʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ 

ʚʣʘʞʥʦʩʪʪʘ ʥʘ ʧʦʯʚʘʪʘ, ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʷʪʘ. ʇʦʜʘʚʘʥʝʪʦ ʥʘ ʧʦʣʠʚʢʠ, ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ 

ʠʟʯʠʩʣʝʥʠʪʝ ʧʦʣʠʚʢʠ, ʦʪʯʠʪʘʥʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʬʘʟʠ ʥʘ ʨʘʟʚʠʝ ʥʘ ʢʫʣʪʫʨʘʪʘ, ʙʠʦʤʝʪʨʠʯʥʠ 

ʠʟʤʝʨʚʘʥʠʷ. ʇʨʠʙʠʨʘʥʝ ʥʘ ʩʫʜʘʥʢʘ ʟʘ ʟʝʣʝʥʘ ʙʠʦʤʘʩʘ. ʋʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʜʦʙʠʚʘ ʥʘ ʩʫʭʘ 

ʙʠʦʤʘʩʘ. ʆʙʨʘʙʦʪʢʘ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. 

 

ɺʒɿʄʆɾʅʆʉʊʀ ɿɸ ʇʆɺʀʐɸɺɸʅɽ ɽʅɽʈɻɽʊʀʏɽʉʂɸʊɸ ɽʌɽʂʊʀɺʅʆʉʊ ʅɸ 

ʇʈʆʀɿɺʆɼʉʊɺʆʊʆ ʅɸ ʂʆʅʎɽʅʊʈʀʈɸʅ ʌʋʈɸɾ ʆʊ ɿʀʄʅʀʊɽ ɿʒʈʅɽʅʆ-

ɾʀʊʅʀ ʂʋʃʊʋʈʀ ï ʆɹʀʂʅʆɺɽʅɸ ʇʐɽʅʀʎɸ, ɽʏɽʄʀʂ ʀ ʊʈʀʊʀʂɸʃɽ ʏʈɽɿ 

ʇʈʀʃʆɾɽʅʀɽ ʅɸ ʅʆɺʀ ɹʀʆʇʈʆɼʋʂʊʀ ʇʈʀ ʆʊɻʃɽɾɼɸʅɽʊʆ ʀʄ 

ʉ ʫʪʚʲʨʞʜʘʚʘʥʝ ʢʦʥʮʝʧʮʠʠʪʝ ʥʘ ʙʠʦʣʦʛʠʯʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ 

ʧʦʯʚʝʥʠʪʝ ʨʝʩʫʨʩʠ ʠ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʝʢʦʣʦʛʠʯʥʘ ʧʨʦʜʫʢʮʠʷ ʩʲʚʨʝʤʝʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʩʝ 

ʦʨʠʝʥʪʠʨʘʪ ʢʲʤ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʨʝʧʘʨʘʪʠ ʩ ʬʠʟʠʦʣʦʛʠʯʥʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʙʠʦʣʦʛʠʯʥʘ ʦʩʥʦʚʘ. 

ʐʠʨʦʢʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘʤʠʨʘʪ ʭʫʤʫʩʥʠʪʝ ʩʫʙʩʪʨʘʪʠ. ɼʦʢʘʟʘʥʦ ʝ ʧʦʣʦʞʠʪʝʣʥʦʪʦ ʚʣʠʷʥʠʝ ʥʘ 

ʭʫʤʘʪʠʪʝ ʚʲʨʭʫ ʤʝʪʘʙʦʣʠʟʤʘ ʥʘ ʨʘʩʪʝʥʠʷʪʘ. ʊʝ ʩʘ ʝʩʪʝʩʪʚʝʥʠ ʙʠʦʣʦʛʠʯʥʦ ʘʢʪʠʚʥʠ ʚʝʱʝʩʪʚʘ. 

ʉʲʦʙʨʘʟʥʦ ʨʘʙʦʪʥʘʪʘ ʧʨʦʛʨʘʤʘ ʧʨʝʟ ʨʝʢʦʣʪʥʘʪʘ ʛʦʜʠʥʘ ʝ ʨʘʙʦʪʝʥʦ ʧʦ ʩʣʝʜʥʠʪʝ ʟʘʜʘʯʠ: 

ʈʘʟʨʘʙʦʪʚʘʥʝ ʠ ʩʨʘʚʥʠʪʝʣʥʦ ʠʟʧʠʪʚʘʥʝ ʥʘ ʥʦʚ ʢʦʤʧʣʝʢʩʝʥ ʧʨʝʧʘʨʘʪ-ʬʠʪʦʩʪʠʤʫʣʘʪʦʨ 

ʥʘ ʦʨʛʘʥʠʯʥʘ ʦʩʥʦʚʘ ʧʨʠ ʟʠʤʥʠʪʝ ʟʲʨʥʝʥʦ-ʞʠʪʥʠ ʢʫʣʪʫʨʠ ʦʙʠʢʥʦʚʝʥʘ ʧʰʝʥʠʮʘ, ʝʯʝʤʠʢ ʠ 

ʪʨʠʪʠʢʘʣʝ. 

ʇʨʝʟ ʦʪʯʠʪʘʥʠʷ ʝʪʘʧ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʨʘʟʨʘʙʦʪʝʥʘ ʚ ʣʘʙʦʨʘʪʦʨʠʷʪʘ Ăɹʠʦʣʦʛʠʯʥʦ 

ʘʢʪʠʚʥʠ ʚʝʱʝʩʪʚʘ ʟʘ ʨʘʩʪʝʥʠʝʚʲʜʩʪʚʦʪʦò ʧʨʠ ʀʂʍʊ ʤʝʪʦʜʠʢʘ ʟʘ ʭʠʤʠʯʥʘ ʝʢʩʪʨʘʢʮʠʷ ʥʘ 

ʙʠʦʭʫʤʫʩʝʥ ʩʫʙʩʪʨʘʪ ʩʘ ʠʟʛʦʪʚʝʥʠ 3 ʧʨʝʧʘʨʘʪʠ-ʦʙʨʘʟʮʠ: ɹʠʦʭʫʤʠʥ 1, ɹʠʦʭʫʤʠʥ 2, ɹʠʦʭʫʤʠʥ 

3 ʩ ʨʘʟʣʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʪʨʝʪʠʨʘʥʝ ʧʨʝʟ ʚʝʛʝʪʘʮʠʷʪʘ.  

ɿʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʧʨʠʣʦʞʠʤʦʩʪʪʘ ʠʤ ʟʘ ʧʨʝʜʧʦʩʝʚʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʝʤʝʥʘʪʘ ʩʘ 

ʨʘʟʨʘʙʦʪʝʥʠ 3 ʧʨʦʠʟʚʦʜʥʠ ʚʘʨʠʘʥʪʘ: ʂʆʍR, NOXR ʠ OKXW. ʊʷʭʥʘʪʘ ʬʠʟʠʦʣʦʛʠʯʥʘʪʘ 

ʘʢʪʠʚʥʦʩʪ ʝ ʠʟʧʠʪʘʥʘ ʯʨʝʟ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʠ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʢʲʣʥʷʝʤʦʩʪ, 

ʢʲʣʥʷʝʤʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʠ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʥʘʯʘʣʝʥ ʨʘʩʪʝʞ. 

ʀʟʚʦʜʠ: ʉʲʩʪʘʚʲʪ ʥʘ ʨʘʟʨʘʙʦʪʚʘʥʠʪʝ ʧʨʝʧʘʨʘʪʠ-ʦʙʨʘʟʮʠ ʝ ʧʦʜʭʦʜʷʱ ʟʘ ʧʨʝʜʧʦʩʝʚʥʦ 

ʪʨʝʪʠʨʘʥʝ ʥʘ ʩʝʤʝʥʘ ʦʪ ʧʰʝʥʠʮʘ, ʝʯʝʤʠʢ ʠ ʪʨʠʪʠʢʘʣʝ ʩ ʮʝʣ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʧʦʩʝʚʥʠʪʝ ʠʤ 

ʩʚʦʡʩʪʚʘ ʠ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʨʘʩʪʝʞʘ. 

ɽʬʝʢʪʠʚʥʦ ʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʚʩʠʯʢʠ ʧʨʝʧʘʨʘʪʠ ʧʨʠ ʧʰʝʥʠʮʘʪʘ. ʇʨʠ ʩʝʤʝʥʘʪʘ ʦʪ 

ʪʨʠʪʠʢʘʣʝ ʥʘʡ-ʜʦʙʨʦ ʝ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʧʨʝʧʘʨʘʪʘ KOXR, ʘ ʧʨʠ ʝʯʝʤʠʢʘ ï ʥʘ NOXR. 

ʇʨʝʜʚʘʨʠʪʝʣʥʠʪʝ ʠʟʚʦʜʠ ʦʪ ʝʜʥʦʛʦʜʠʰʥʦʪʦ ʧʦʣʩʢʦ ʧʨʦʫʯʚʘʥʝ ʩʘ, ʯʝ ʢʘʪʦ ʮʷʣʦ ʥʘʡ-

ʩʠʣʥʦ ʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ɹʠʦʭʫʤʘʢʩ 2 ʚʲʨʭʫ ʧʰʝʥʠʮʘʪʘ ʠ ʝʯʝʤʠʢʘ, ʘ ʥʘ ɹʠʦʭʫʤʘʢʩ 3 ï ʚʲʨʭʫ 

ʪʨʠʪʠʢʘʣʝ. 



 
ɼʆɹʈʋɼɾɸʅʉʂʀ ɿɽʄɽɼɽʃʉʂʀ ʀʅʉʊʀʊʋʊ ï ɻɽʅɽʈɸʃ ʊʆʐɽɺʆ 

ʀɿʉʃɽɼɺɸʅɽ ʀ ʋʉʒɺʒʈʐɽʅʉʊɺɸʅɽ ʅɸ ʊɽʍʅʆʃʆɻʀʏʅʀ ɽʃɽʄɽʅʊʀ ʇʈʀ 

ɹʀʆʃʆɻʀʏʅɸ ʀ ʂʆʅɺɽʅʎʀʆʅɸʃʅɸ ʉʀʉʊɽʄɸ ɿɸ ʇʈʆʀɿɺʆɼʉʊɺʆ ʅɸ 

ʇʆʃʉʂʀ ʂʋʃʊʋʈʀ 

ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʤʥʦʛʦʩʪʨʘʥʥʠ ʠ ʩʝ ʧʨʦʚʝʞʜʘʪ ʥʘ ʦʙʱʘ ʧʣʦʱ ʦʪ 566 

ʜʝʢʘʨʘ. ɿʘ ʩʧʝʮʠʬʠʯʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ 2014 ʛ. ʝ ʫʩʪʘʥʦʚʝʥʦ ʚʣʠʷʥʠʝʪʦ ʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʪʦ 

ʧʨʠʣʘʛʘʥʝ ʥʘ ʨʝʜʠʮʘ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠ ʧʨʘʢʪʠʢʠ ʚ ʩʪʘʮʠʦʥʘʨʥʠ ʦʧʠʪʠ. ʍʘʨʘʢʪʝʨʠʟʠʨʘʥʘ ʝ 

ʩʧʝʮʠʬʠʯʥʘʪʘ ʨʝʘʢʮʠʷ ʥʘ ʥʦʚʠ ʩʦʨʪʦʚʝ ʟʠʤʥʠ-ʞʠʪʥʠ ʢʲʤ ʦʪʛʣʝʞʜʘʥʝʪʦ ʠʤ ʚ ʨʘʟʣʠʯʥʠ 

ʚʠʜʦʚʝ ʩʝʠʪʙʦʦʙʦʨʦʪʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʪʷʭʥʘʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ 

ʤʠʥʝʨʘʣʥʦʪʦ ʪʦʨʝʥʝ ʧʨʠ ʝʯʝʤʠʢʘ ʦʢʘʟʚʘ ʨʘʟʥʦʧʦʩʦʯʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʧʨʠ ʬʦʨʤʠʨʘʥʝ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʥʘ ʬʫʨʘʞʥʠʪʝ ʠ ʧʠʚʦʚʘʨʥʠ ʦʙʨʘʟʮʠ. ɿʲʨʥʦʪʦ ʝ ʩ ʥʘʡ-ʜʦʙʨʠ ʧʘʨʘʤʝʪʨʠ ʥʘ 

ʘʙʩʦʣʶʪʥʘʪʘ ʠ ʭʝʢʪʦʣʠʪʨʦʚʘʪʘ ʤʘʩʘ ʧʨʠ ʚʘʨʠʘʥʪʠʪʝ ʩ ʈK ʪʦʨʝʥʝ ʙʝʟ ʚʢʣʶʯʚʘʥʝʪʦ ʥʘ ʘʟʦʪ ʠʣʠ 

ʧʨʠ ʢʦʤʙʠʥʘʮʠʷ ʩ ʘʟʦʪʥʘ ʥʦʨʤʘ ʦʪ 6 kg N/da. ʇʨʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦ ʤʦʥʦʢʫʣʪʫʨʥʦ ʦʪʛʣʝʞʜʘʥʝ 

e ʠʟʩʣʝʜʚʘʥʦ ʚʣʠʷʥʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ low-input ʪʝʭʥʦʣʦʛʠʯʥʠ ʧʨʘʢʪʠʢʠ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ 

ʭʨʘʥʝʥʝʪʦ ʥʘ 16 ʛʝʥʦʪʠʧʘ ʟʠʤʥʠ-ʞʠʪʥʠ. ʇʨʝʜʧʦʩʝʚʥʦʪʦ ʪʨʝʪʠʨʘʥʝ ʥʘ ʧʦʩʝʚʥʠʷ ʤʘʪʝʨʠʘʣ ʠ 

ʣʠʩʪʥʦʪʦ ʧʦʜʭʨʘʥʚʘʥʝ ʩ ʨʘʟʣʠʯʥʠ ʩʪʠʤʫʣʠʨʘʱʠ ʧʨʦʜʫʢʪʠ ʠʤʘʪ ʧʦʣʦʞʠʪʝʣʝʥ ʝʬʝʢʪ ʚʲʨʭʫ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ. ʇʨʦʫʯʝʥʘ ʝ ʝʬʠʢʘʩʥʦʩʪʪʘ ʥʘ ʥʷʢʦʠ ʭʝʨʙʠʮʠʜʠ ʠ ʚʣʠʷʥʠʝʪʦ ʠʤ ʚʲʨʭʫ 

ʜʦʙʠʚʘ ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʨʠʟʥʘʮʠ ʥʘ ʬʠʪʦʪʦʢʩʠʯʥʦʩʪ. ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʚʲʨʭʫ ʩʠʩʪʝʤʘʪʘ ʟʘ 

ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʦʯʚʘʪʘ ʚ ʩʝʠʪʙʦʦʙʦʨʦʪʘ ʧʦʢʘʟʚʘʪ, ʯʝ ʦʪ ʩʠʩʪʝʤʠʪʝ ʩ ʧʦʩʪʦʷʥʥʦ ʩʘʤʦʩʪʦʷʪʝʣʥʦ 

ʧʨʠʣʘʛʘʥʝ ʥʘ ʦʙʨʘʙʦʪʢʠʪʝ ʧʦ-ʚʠʩʦʢʠ ʩʝ ʧʦʣʫʯʘʚʘʪ ʧʨʠ ʩʠʩʪʝʤʠʪʝ ʜʠʩʢʫʚʘʥʝ-ʜʠʩʢʫʚʘʥʝ ʠ 

ʧʣʦʩʢʦʨʝʟ-ʧʣʦʩʢʦʨʝʟ. ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʚʲʨʭʫ ʥʘʯʠʥʠʪʝ ʥʘ ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʥʘ ʨʘʩʪʠʪʝʣʥʠʪʝ 

ʦʩʪʘʪʲʮʠ ( ʈʆ) ʥʘ ʧʨʝʜʰʝʩʪʚʝʥʠʢʘ ʧʦʢʘʟʚʘʪ, ʯʝ ʧʨʠ ʢʦʤʙʠʥʠʨʘʥʘ ʩʝʠʪʙʘ ʥʘ ʧʰʝʥʠʮʘʪʘ ʠ 

ʟʘʦʨʘʚʘʥʝ ʥʘ ʈʆ, ʩʨʝʜʥʦ ʟʘ ʚʩʠʯʢʠ ʧʨʝʜʰʝʩʪʚʝʥʠʮʠ ʚ ʦʧʠʪʘ ʩʝ ʧʦʣʫʯʘʚʘ ʥʘʡ-ʚʠʩʦʢ ʜʦʙʠʚ. 

ʀʟʩʣʝʜʚʘʥʠʷʪʘ, ʩʚʲʨʟʘʥʠ ʩ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠ ʦʩʦʙʝʥʦʩʪʠ ʧʨʠ ʦʪʛʣʝʞʜʘʥʝʪʦ ʥʘ ʩʣʲʥʯʦʛʣʝʜ 

ʧʦʢʘʟʚʘʪ, ʯʝ ʩ ʥʘʡ-ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʩʝ ʦʪʣʠʯʘʚʘ ʭʠʙʨʠʜ ʉʘʚʘ ï 348 kg/da, ʩʣʝʜʚʘʥ ʦʪ 

ʭʠʙʨʠʜʠʪʝ ɺʦʢʠʣ ï 340 kg/da ʠ ɺʝʣʝʢʘ ï 271 kg/da. 

 

ʀʅʉʊʀʊʋʊ ʇʆ ɿɽʄɽɼɽʃʀɽ ï ʂɸʈʅʆɹɸʊ 

ʈɸɿʈɸɹʆʊɺɸʅɽ ʀ ɺʅɽɼʈʗɺɸʅɽ ʅɸ ɽʅɽʈɻʆʉʇɽʉʊʗɺɸʑɸ ʊɽʍʅʆʃʆɻʀʗ ɿɸ 

ʋʉʊʆʁʏʀɺʆ ʆʊɻʃɽɾɼɸʅɽ ʅɸ ɽʏɽʄʀʂ ɺ ʋʉʃʆɺʀʗ ʅɸ ʇʈʆʄɽʅʗʑɸʊɸ ʉɽ 

ʂʃʀʄɸʊʀʏʅɸ ʀ ʉʊʆʇɸʅʉʂɸ ʆɹʉʊɸʅʆɺʂɸ 

ʇʨʝʟ 2014 ʛ. ʝ ʩʲʙʨʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʢʣʠʤʘʪʘ ʠ ʩʠʩʪʝʤʠʪʝ 

ʥʘ ʟʝʤʝʜʝʣʠʝ ʚʲʨʭʫ ʜʦʙʠʚʘ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʟʲʨʥʦʪʦ ʦʪ ʝʯʝʤʠʢʘ, ʦʪʛʣʝʞʜʘʥ ʚ ʩʪʨʘʥʘʪʘ ʯʨʝʟ 

ʧʦʧʲʣʚʘʥʝ ʥʘ ʚʝʯʝ ʩʲʟʜʘʜʝʥʘ ʤʥʦʛʦʛʦʜʠʰʥʘ ʙʘʟʘ ʦʪ ʜʘʥʥʠ, ʚʢʣʶʯʚʘʱʘ ʢʣʠʤʘʪʠʯʥʠ 

ʧʘʨʘʤʝʪʨʠ, ʩʦʨʪʦʚʘ ʩʪʨʫʢʪʫʨʘ, ʬʠʪʦʩʘʥʠʪʘʨʥʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʦʩʝʚʠʪʝ, ʜʦʙʠʚʘ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 

ʟʲʨʥʦʪʦ ʦʪ ʝʯʝʤʠʢʘ. ʇʨʦʚʝʜʝʥʠ ʩʘ ʧʦʣʩʢʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʩʨʦʢʦʚʝʪʝ ʥʘ 

ʩʝʠʪʙʘ ʥʘ ʙʲʣʛʘʨʩʢʠ ʠ ʝʚʨʦʧʝʡʩʢʠ ʩʦʨʪʦʚʝ ʝʯʝʤʠʢ; ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ 

ʥʘʤʘʣʝʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʘʟʦʪʥʠ ʪʦʨʦʚʝ ʧʨʠ ʧʠʚʦʚʘʨʝʥ ʠ ʬʫʨʘʞʝʥ ʝʯʝʤʠʢ, ʦʪʛʣʝʞʜʘʥ ʧʨʠ ʯʝʪʠʨʠ 

ʩʨʦʢʘ ʥʘ ʩʝʠʪʙʘ, ʢʘʢʪʦ ʠ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʘʟʦʪʥʦʪʦ ʪʦʨʝʥʝ ʥʘ ʧʠʚʦʚʘʨʥʠ ʠ ʬʫʨʘʞʥʠ 

ʩʦʨʪʦʚʝ ʝʯʝʤʠʢ ʩ ʮʝʣ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʫʩʪʦʡʯʠʚ ʜʦʙʠʚ ʦʪ ʢʘʯʝʩʪʚʝʥʦ ʟʲʨʥʦ; ʧʨʦʫʯʚʘʥʝ ʥʘ 

ʝʬʝʢʪʘ ʦʪ ʥʘʧʦʷʚʘʥʝʪʦ ʥʘ ʟʠʤʝʥ ʝʯʝʤʠʢ, ʦʪʛʣʝʞʜʘʥ ʩ ʥʘʨʘʩʪʚʘʱʠ ʘʟʦʪʥʠ ʪʦʨʦʚʠ ʥʦʨʤʠ; 

ʧʨʦʫʯʚʘʥʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʭʝʨʙʠʮʠʜʠ ʠ ʠʥʩʝʢʪʠʮʠʜʠ, ʧʨʠʣʦʞʝʥʠ ʧʨʝʟ ʝʩʝʥʥʦ-ʟʠʤʥʠʷ ʧʝʨʠʦʜ 

ʚʲʨʭʫ ʩʪʫʜʦʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʝʯʝʤʠʢʘ.  

 

ʈɸɿʈɸɹʆʊɺɸʅɽ ʅɸ ɼʆɹʈʀ ɿɽʄɽɼɽʃʉʂʀ ʇʈɸʂʊʀʂʀ ʇʈʀ ʆʊɻʃɽɾɼɸʅɽ ʅɸ 

ɿʒʈʅɽʅʆ-ɾʀʊʅʀ ʂʋʃʊʋʈʀ ɺ ʉʀʉʊɽʄɸ ʅɸ ɹʀʆʃʆɻʀʏʅʆ ɿɽʄɽɼɽʃʀɽ 

ɺ ʧʦʩʝʚʠʪʝ ʦʪ ʙʠʦʣʦʛʠʯʥʦ ʦʪʛʣʝʞʜʘʥʠʪʝ ʢʫʣʪʫʨʠ ʩʘ ʧʨʦʩʣʝʜʝʥʠ ʟʘʧʣʝʚʝʣʷʚʘʥʝʪʦ, 

ʥʘʧʘʜʝʥʠʝʪʦ ʦʪ ʚʨʝʜʥʘ ʠ ʧʦʣʝʟʥʘ ʝʥʪʦʤʦʬʘʫʥʘ, ʠʥʬʝʢʪʠʨʘʥʝ ʩ ʠʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʠ ʙʦʣʝʩʪʠ. 

ʇʨʦʫʯʝʥʦ ʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʩʝʠʪʙʝʥʠʪʝ ʥʦʨʤʠ ʧʨʠ ʧʰʝʥʠʮʘ, ʝʯʝʤʠʢ, ʨʲʞ ʠ ʦʚʝʩ 

ʚʲʨʭʫ ʜʦʙʠʚʘ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʟʲʨʥʦʪʦ, ʚʲʨʭʫ ʧʣʝʚʝʣʥʘʪʘ ʨʘʩʪʠʪʝʣʥʦʩʪ. ʋʩʪʘʥʦʚʝʥʘ ʝ 

ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʧʝʪ ʦʨʛʘʥʠʯʥʠ ʪʦʨʦʚʝ. ʇʨʦʩʣʝʜʝʥʘ ʝ ʜʠʥʘʤʠʢʘʪʘ ʚ 



ʟʘʧʣʝʚʝʣʷʚʘʥʝʪʦ ʥʘ ʟʲʨʥʝʥʠʪʝ ʞʠʪʥʠ ʢʫʣʪʫʨʠ, ʦʪʛʣʝʞʜʘʥʠ ʜʲʣʛʦʛʦʜʠʰʥʦ ʚ ʙʠʦʣʦʛʠʯʥʦʪʦ 

ʧʦʣʝ ʙʝʟ ʠʟʧʦʣʟʚʘʥʠ ʥʘ ʭʝʨʙʠʮʠʜʠ. ʆʧʨʝʜʝʣʝʥʠ ʩʘ ʛʨʫʧʠʪʝ ʧʣʝʚʝʣʠ, ʯʠʝʪʦ ʥʘʤʥʦʞʘʚʘʥʝ 

ʩʲʟʜʘʚʘ ʧʨʦʙʣʝʤʠ ʧʨʠ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʢʫʣʪʫʨʠʪʝ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʚʠʜʦʚʝʪʝ ʣʠʩʪʥʠ ʚʲʰʢʠ, 

ʢʦʠʪʦ ʚʨʝʜʷʪ ʚ ʘʛʨʦʮʝʥʦʟʘʪʘ ʥʘ ʪʚʲʨʜʘ ʧʰʝʥʠʮʘ ʠ ʥʘ ʛʦʣʦʟʲʨʥʝʩʪ ʦʚʝʩ. ʇʨʠ ʝʯʝʤʠʢʘ ʩʘ 

ʨʝʛʠʩʪʨʠʨʘʥʠ ʙʦʣʝʩʪʠʪʝ: ʣʠʩʪʥʘ ʨʲʞʜʘ (Puccinia hordei), ʤʨʝʞʦʚʠʜʥʠ ʧʝʪʥʘ (Drechslera 

teres), ʣʠʩʪʝʥ ʧʨʠʛʦʨ (Rynchosporium graminicola) ʠ ʣʝʥʪʦʯʥʘ ʙʦʣʝʩʪ (Helminthosporium 

gramineum). ʅʘ ʦʙʦʩʦʙʝʥʦʪʦ ʙʠʦʜʠʥʘʤʠʯʥʦ ʧʦʣʝ ʦʪ 20 da ʩʘ ʟʘʣʦʞʝʥʠ ʧʦʣʩʢʠ ʦʧʠʪʠ ʟʘ 

ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʤʠʢʨʦʙʠʦʣʦʛʠʷʪʘ ʥʘ ʧʦʯʚʘʪʘ. ʇʨʦʚʝʜʝʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩʘ ʩʚʲʨʟʘʥʠ ʩ 

ʦʮʝʥʢʘ ʥʘ ʘʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʥʠʪʝ ʧʨʠʟʥʘʮʠ ʧʨʠ ʨʘʩʪʝʥʠʷ ʦʪ ʨʘʟʣʠʯʥʠ ʢʫʣʪʫʨʠ ʚ ʩʠʩʪʝʤʘʪʘ 

ʥʘ ʙʠʦʜʠʥʘʤʠʯʥʦ, ʙʠʦʣʦʛʠʯʥʦ ʠ ʢʦʥʚʝʥʮʠʦʥʘʣʥʦ ʟʝʤʝʜʝʣʠʝ; ʦʮʝʥʢʘ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʚ 

ʙʠʦʜʠʥʘʤʠʯʥʠʪʝ ʝʢʦʩʠʩʪʝʤʠ; ʧʦʜʛʦʪʚʷʥʝ ʠ ʠʟʧʠʪʚʘʥʝ ʥʘ ʙʠʦʜʠʥʘʤʠʯʥʠ ʧʨʝʧʘʨʘʪʠ ʟʘ 

ʧʦʜʭʨʘʥʚʘʥʝ ʥʘ ʧʦʯʚʘʪʘ ʠ ʨʘʩʪʝʥʠʷʪʘ ʠ ʟʘ ʙʦʨʙʘ ʩ ʥʝʧʨʠʷʪʝʣʠ, ʧʣʝʚʝʣʠ ʠ ʙʦʣʝʩʪʠ; ʦʪʯʠʪʘʥʝ 

ʚʣʠʷʥʠʝʪʦ ʥʘ ʨʝʣʝʬʘ ʥʘ ʧʦʯʚʝʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʚʲʨʭʫ ʜʦʙʠʚʘ. 

 

ʀʅʉʊʀʊʋʊ ʇʆ ɿɽʄɽɼɽʃʀɽ ï ʂʖʉʊɽʅɼʀʃ 

ʀʅʊɽɻʈʀʈɸʅʆ ʇʈʆʀɿɺʆɼʉʊɺʆ ʅɸ ʗɻʆɼʀ 

ʎʝʣʪʘ ʥʘ ʧʨʦʫʯʚʘʥʝʪʦ ʙʝʝh ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ ʬʠʪʦʩʘʥʠʪʘʨʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʤʘʪʦʯʥʠʪʝ 

ʥʘʩʘʞʜʝʥʠʷ ʚ ʩʪʨʘʥʘʪʘ ʥʘ ʩʪʘʥʜʘʨʪʥʠ ʠ ʧʝʨʩʧʝʢʪʠʚʥʠ ʷʛʦʜʦʚʠ ʩʦʨʪʦʚʝ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ 

ʥʘʩʘʞʜʝʥʠʷ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʣʦʜʦʚʝ. 

ʆʙʝʢʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʘ ʤʘʪʦʯʥʠʪʝ ʷʛʦʜʦʚʠ ʥʘʩʘʞʜʝʥʠʷ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʪʦ ʧʦʣʝ ʚ 

ʂʦʩʪʠʥʙʨʦʜ ʥʘ ʀʥʩʪʠʪʫʪʘ ʧʦ ʟʝʤʝʜʝʣʠʝ ï ʂʶʩʪʝʥʜʠʣ ʠ ʚ ʥʷʢʦʠ ʦʩʥʦʚʥʠ ʷʛʦʜʦ-

ʧʨʦʠʟʚʦʜʠʪʝʣʥʠ ʨʘʡʦʥʠ ʥʘ ʩʪʨʘʥʘʪʘ. 

ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʧʨʦʚʝʜʝʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʚʲʨʭʫ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʟʜʨʘʚ ʧʦʩʘʜʲʯʝʥ 

ʤʘʪʝʨʠʘʣ ʦʪ ʷʛʦʜʠ ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʷʪ ʠʟʚʦʜʠ ʠ ʧʨʝʧʦʨʲʢʠ ʟʘ ʧʨʘʢʪʠʢʘʪʘ: 

ʇʨʦʫʯʝʥʦ ʝ ʬʠʪʦʩʘʥʠʪʘʨʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ 10 ʷʛʦʜʦʚʠ ʩʦʨʪʘ, ʠʥʪʨʦʜʫʮʠʨʘʥʠ ʦʪ 

ʀʪʘʣʠʷ ʠ ʍʦʣʘʥʜʠʷ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʦʩʘʜʲʯʝʥ ʤʘʪʝʨʠʘʣ ʠ ʧʣʦʜʦʚʝ.  

ɼʦʢʘʟʘʥʦ ʝ, ʯʝ ʠʥʪʨʦʜʫʮʠʨʘʥʠʷʪ ʧʦʩʘʜʲʯʝʥ ʤʘʪʝʨʠʘʣ ʝ ʟʘʨʘʟʝʥ ʩ ʛʲʙʠ ʦʪ ʨʦʜ Fusarium, 

Phytophthora, Rhizoctonia, Alternaria, Pythium ʠ Cylindrocarpon ʠ ʥʝ ʝ ʧʨʠʛʦʜʝʥ ʟʘ ʩʲʟʜʘʚʘʥʝ ʠ 

ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʥʦʚʠ ʧʣʦʜʦʜʘʚʘʱʠ ʥʘʩʘʞʜʝʥʠʷ ʟʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʦ, ʠʥʪʝʛʨʠʨʘʥʦ ʠ ʙʠʦʣʦʛʠʯʥʦ 

ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʇʨʦʫʯʝʥʘ ʝ ʝʥʪʦ-ʥʝʤʘʪʦʜʦ- ʠ ʘʢʘʨʦʬʘʫʥʘʪʘ ʚ ʘʛʨʦʮʝʥʦʟʘʪʘ ʥʘ ʷʛʦʜʘʪʘ ʧʨʠ 

ʢʦʥʚʝʥʮʠʦʥʘʣʥʦ, ʠʥʪʝʛʨʠʨʘʥʦ ʠ ʙʠʦʣʦʛʠʯʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʦʩʘʜʲʯʝʥ ʤʘʪʝʨʠʘʣ.  

ɿʘʚʲʨʰʝʥ ʝ ʧʲʨʚʠʷʪ ʝʪʘʧ ʦʪ ʧʨʦʝʢʪʘ ʦʩʲʱʝʩʪʚʝʥ ʚ ʥʷʢʦʣʢʦ ʤʘʪʦʯʥʠ ʷʛʦʜʦʚʠ 

ʥʘʩʘʞʜʝʥʠʷ ʩ ʨʘʟʣʠʯʥʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʦ ʥʘʧʨʘʚʣʝʥʠʝ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʨʦʚʝʜʝʥʦʪʦ 

ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʠʥʪʨʦʜʫʮʠʨʘʥ ʷʛʦʜʦʚ ʧʦʩʘʜʲʯʝʥ ʤʘʪʝʨʠʘʣ ʦʪ ʥʦʚʠ ʟʘ ʩʪʨʘʥʘʪʘ ʩʦʨʪʦʚʝ ʝ ʩʲʩ 

ʩʠʣʥʦ ʚʣʦʰʝʥʠ ʟʜʨʘʚʥʠ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʛʲʙʥʠ ʢʦʨʝʥʦʚʠ ʧʘʪʦʛʝʥʠ ʠ ʝ ʥʝʛʦʜʝʥ ʟʘ 

ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʥʘʩʘʞʜʝʥʠʷ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʣʦʜʦʚʝ ʠ ʧʦʩʘʜʲʯʝʥ ʤʘʪʝʨʠʘʣ. 

 

ʈɸɿɹʆʊɺɸʅɽ ʅɸ ɽʂʆʃʆɻʆʉʒʆɹʈɸɿʅʀ ʊɽʍʅʆʃʆɻʀʀ ɿɸ ʇʈʆʀɿɺʆɼʉʊɺʆ 

ʅɸ ʏɽʈɽʐʀ ʀ ɺʀʐʅʀ 

ʇʨʦʚʝʜʝʥʠ ʩʘ ʦʧʠʪʠ ʚʲʚ ʚʨʲʟʢʘ ʩ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʢʦʥʪʨʦʣʘ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʠ ʥʘʡ-

ʚʘʞʥʠʪʝ ʙʦʣʝʩʪʠ ʧʦ ʯʝʨʝʰʘʪʘ ʠ ʚʠʰʥʘʪʘ ï ʮʠʣʠʥʜʨʦʩʧʦʨʠʦʟʘ (B. jaapii) ʠ ʢʘʬʷʚʦ ʛʥʠʝʥʝ 

(Monilinia sp.). ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʠʥʬʝʢʮʠʦʟʥʠʪʝ ʧʝʨʠʦʜʠ ʥʘ B. jaapii, ʧʨʦʚʝʜʝʥʠ ʩʘ 

ʥʝʦʙʭʦʜʠʤʠʪʝ ʪʨʝʪʠʨʘʥʠʷ ʩʨʝʱʫ ʥʝʷ ʠ ʢʘʬʷʚʦʪʦ ʛʥʠʝʥʝ. ʆʧʨʝʜʝʣʝʥʘ ʝ ʠ ʝʬʠʢʘʩʥʦʩʪʪʘ ʥʘ 

ʧʨʦʚʝʜʝʥʠʪʝ ʪʨʝʪʠʨʘʥʠʷ. 

ʋʩʪʘʥʦʚʝʥ ʝ, ʚʠʨʫʩʥʠʷʪ ʩʪʘʪʫʩ ʥʘ ʚʠʰʥʝʚʠ ʜʲʨʚʝʪʘ ʦʪ ʩʦʨʪ ɽʨʜʠ ɹʶʪʝʨʤʦ, 

ʦʪʛʣʝʞʜʘʥʠ ʧʨʠ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘ ʠ ʠʥʪʝʛʨʠʨʘʥʘ ʨʘʩʪʠʪʝʣʥʘ ʟʘʱʠʪʘ. ʇʨʦʫʯʝʥʠ ʩʘ 

ʙʠʦʣʦʛʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʧʝʪ ʙʲʣʛʘʨʩʢʠ ʠʟʦʣʘʪʠ ʥʘ Prunus necrotic ringspot virus (PNRSV), 

ʧʨʦʠʟʭʦʞʜʘʱʠ ʦʪ ʯʝʨʝʰʠ, ʚʠʰʥʘ, ʧʨʘʩʢʦʚʘ ʠ ʩʣʠʚʘ, ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʯʨʝʟ ELISA.  

ʋʩʪʘʥʦʚʝʥʘ ʝ ʧʣʲʪʥʦʩʪʪʘ ʠ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʣʝʪʝʞʘ ʥʘ Rhagoletis cerasi ʠ ʚʲʟ ʦʩʥʦʚʘ ʥʘ 

ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʧʨʠ ʠʥʪʝʛʨʠʨʘʥʠʪʝ ʚʘʨʠʘʥʪʠ ʥʝ ʩʘ ʧʨʦʚʝʜʝʥʠ ʧʨʲʩʢʘʥʠʷ ʩʨʝʱʫ ʥʝʷ. 

ʆʧʨʝʜʝʣʝʥ ʝ ʠ ʝʬʝʢʪʲʪ ʦʪ ʧʨʦʚʝʜʝʥʠʪʝ ʧʨʲʩʢʘʥʠʷ. ʆʧʨʝʜʝʣʝʥʘ ʝ ʝʬʠʢʘʩʥʦʩʪʪʘ ʥʘ 



ʙʠʦʠʥʩʝʢʪʠʮʠʜʘ ʊʨʝʡʩʲʨ ʟʘ ʢʦʥʪʨʦʣ ʥʘ ʯʝʨʝʰʦʚʘʪʘ ʤʫʭʘ. ʇʦʣʫʯʝʥʠ ʩʘ ʤʥʦʛʦ ʜʦʙʨʠ 

ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʦʢʨʠʚʘʥʝ ʥʘ ʯʝʨʝʰʦʚʠ ʜʲʨʚʝʪʘ ʩʲʩ ʩʠʥʪʝʪʠʯʥʠ ʧʣʘʪʥʘ ʟʘ ʧʨʝʜʧʘʟʚʘʥʝ ʦʪ 

ʯʝʨʝʰʦʚʘ ʤʫʭʘ ʠ ʛʥʠʝʥʝ ʥʘ ʧʣʦʜʦʚʝʪʝ. 

ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʨʘʩʪʝʞʥʠʪʝ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʧʨʦʷʚʠ ʥʘ ʩʦʨʪʦʚʝʪʝ ʉʪʝʬʘʪʠʷ, 

ʂʦʟʝʨʩʢʘ ʠ ʉʪʝʣʘ ʧʨʠ ʨʘʟʣʠʯʥʘ ʚʠʩʦʯʠʥʘ ʥʘ ʩʪʲʙʣʦʪʦ. ʋʩʪʘʥʦʚʝʥʘ ʝ ʪʝʥʜʝʥʮʠʷ ʟʘ ʥʘʡ-ʜʦʙʨʠ 

ʨʘʩʪʝʞʥʠ ʧʨʦʷʚʠ ʥʘ ʜʲʨʚʝʪʘ ʩ ʧʦ-ʚʠʩʦʢʦ ʩʲʢʨʘʱʘʚʘʥʝ ʥʘ ʩʪʲʙʣʦʪʦ. ʀ ʧʨʠ ʪʨʠʪʝ ʩʦʨʪʘ 

ʥʘʨʘʩʪʚʘʥʝʪʦ ʥʘ ʩʪʲʙʣʘʪʘ ʧʨʠ ʚʘʨʠʘʥʪʠʪʝ ʩ ʣʷʪʥʘ ʨʝʟʠʪʙʘ ʝ ʧʦ-ʤʘʣʢʦ. ʇʨʠ ʩʦʨʪ ʂʦʟʝʨʩʢʘ 

ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʩʪʲʙʣʦʪʦ ʥʝ ʝ ʦʢʘʟʘʣʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʜʦʙʠʚʘ ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʩʦʨʪʦʚʝʪʝ ʉʪʝʣʘ ʠ 

ʉʪʝʬʘʥʠʷ, ʧʨʠ ʢʦʠʪʦ ʩ ʥʘʡ-ʚʠʩʦʢ ʜʦʙʠʚ ʩʘ ʚʘʨʠʘʥʪʠʪʝ ʩ ʚʠʩʦʯʠʥʘ ʥʘ ʩʪʲʙʣʦʪʦ 70 ʠ 140 

ʩʘʥʪʠʤʝʪʨʘ.  

ʅʘʧʨʘʚʝʥ ʝ ʠʢʦʥʦʤʠʯʝʩʢʠ ʘʥʘʣʠʟ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʚʘʨʠʘʥʪʠʪʝ ʩ ʨʘʟʣʠʯʥʠ ʚʠʩʦʯʠʥʠ 

ʥʘ ʩʲʢʨʘʱʘʚʘʥʝ ʥʘ ʩʪʚʦʣʘ ʧʨʠ ʯʝʨʝʰʘʪʘ, ʨʘʟʣʠʯʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʯʝʨʝʰʘ ʠ 

ʚʠʰʥʘ, ʢʘʢʪʦ ʠ ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʚʘʨʠʘʥʪʠ ʥʘ ʪʦʨʝʥʝ.  

 

ʈɸɿʈɸɹʆʊɺɸʅɽ ʅɸ ʊɽʍʅʆʃʆɻʀʗ ɿɸ ɹʀʆʃʆɻʀʏʅʆ ʇʈʆʀɿɺʆɼʉʊɺʆ ʅɸ 

ʄɸʃʀʅʀ 

ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʤʘʣʠʥʘʪʘ, ʦʪʛʣʝʞʜʘʥʘ ʚ ʙʠʦʣʦʛʠʯʥʘ ʩʠʩʪʝʤʘ ʥʘ ʟʝʤʝʜʝʣʠʝ ʩ 

ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʦʨʛʘʥʠʯʥʠ ʪʦʨʦʚʝ ʨʝʘʣʠʟʠʨʘ 27,4% ʧʨʠ ʩʦʨʪ ɺʠʣʘʤʝʪ ʠ ʥʘʜ 43,3% 

ʦʪ ʧʨʦʜʫʢʪʠʚʥʠʷ ʩʠ ʧʦʪʝʥʮʠʘʣ ʧʨʠ ʩʦʨʪ ʃʶʣʠʥ, ʠʟʨʘʟʝʥ ʯʨʝʟ ʜʦʙʠʚ ʥʘ ʧʣʦʜʦʚʝ ʚ ʛʨʘʥʠʮʠ 

698,8 ï 953,8 kg/da. ʇʦʣʦʞʠʪʝʣʥʠʷʪ ʝʬʝʢʪ ʦʪ ʠʟʧʠʪʘʥʠʪʝ ʪʝʯʥʠ ʦʨʛʘʥʠʯʥʠ ʪʦʨʦʚʝ ʝ ʢʘʢʪʦ 

ʩʣʝʜʚʘ: Ăʍʫʤʫʩʪʠʤò, Ăʍʝʤʦʟʠʤò + Ăʍʝʤʦʬʦʣò ʠ Ăɹʠʦʭʫʤʘʢʩò, ʧʨʠʣʦʞʝʥʠ ʜʚʫʢʨʘʪʥʦ ʚʲʚ 

ʬʝʥʦʬʘʟʘ Ăʙʫʪʦʥʠʟʘʮʠʷ ʠ ʟʨʝʝʥʝ ʥʘ ʧʣʦʜʦʚʝʪʝò.  

ʋʜʲʣʞʘʚʘʥʝ ʥʘ ʙʝʨʠʪʙʝʥʠʷ ʧʝʨʠʦʜ ʧʨʠ ʝʜʠʥ ʧʲʪ ʧʣʦʜʦʜʘʚʘʱ ʩʦʨʪ ɺʠʣʘʤʝʪ ʜʦ 133 ʜʥʠ 

ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʯʨʝʟ ʩʲʢʨʘʱʘʚʘʥʝ ʥʘ ʝʜʥʦʛʦʜʠʰʥʠʪʝ ʠʟʜʲʥʢʠ ʥʘ ʚʠʩʦʯʠʥʘ 160 cm ʚ 

ʥʘʯʘʣʦʪʦ ʥʘ ʤʝʩʝʮ ʶʣʠ. 

ʇʨʦʫʯʝʥʘ ʝ ʧʦʧʫʣʘʮʠʦʥʥʘʪʘ ʜʠʥʘʤʠʢʘ ʥʘ ʣʠʩʪʥʠʪʝ ʚʲʰʢʠ ʧʦ ʤʘʣʠʥʘʪʘ. ʉ ʥʘʡ-ʛʦʣʷʤʦ 

ʠʢʦʥʦʤʠʯʝʩʢʦ ʟʥʘʯʝʥʠʝ ʢʘʪʦ ʚʨʝʜʠʪʝʣ ʟʘ ʤʘʣʠʥʘʪʘ ʝ Amphorophora rubi ʧʦʨʘʜʠ ʚʠʩʦʢʘʪʘ ʩʠ 

ʧʣʲʪʥʦʩʪ ʠ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ.  

ɸʢʘʨʦʬʘʫʥʘʪʘ ʧʨʠ ʤʘʣʠʥʘʪʘ ʝ ʠʟʛʨʘʜʝʥʘ ʦʪ 5 ʩʝʤʝʡʩʪʚʘ: Tetranychydae, Eriophydae, 

Phytoseiidae, Tarsonemidae ʠ Acaridae. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ Eriophyes essigi ʝ ʦʩʥʦʚʝʥ 

ʧʨʠʯʠʥʠʪʝʣ ʥʘ ʙʝʣʠʪʝ ʧʝʪʥʘ ʧʦ ʧʣʦʜʦʚʝʪʝ ʥʘ ʤʘʣʠʥʘʪʘ. ʇʦʛʨʝʰʥʦ ʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝʪʦ, ʯʝ ʪʝ 

ʩʘ ʛʝʥʝʪʠʯʝʥ ʥʝʜʦʩʪʘʪʲʢ ʥʘ ʩʦʨʪʘ ʠ ʩʝ ʧʨʠʯʠʥʷʚʘʪ ʦʪ ʚʠʩʦʢʠʪʝ ʣʝʪʥʠ ʪʝʤʧʝʨʘʪʫʨʠ.  

ʀʟʩʣʝʜʚʘʥʘ ʝ ʠʢʦʥʦʤʠʯʝʩʢʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʠ ʝʜʠʥ ʧʲʪ 

ʧʣʦʜʦʜʘʚʘʱʠʪʝ ʠ ʨʝʤʦʥʪʘʥʪʥʠʪʝ ʩʦʨʪʦʚʝ ʤʘʣʠʥʠ. ʇʦʣʫʯʝʥʘ ʝ ʚʠʩʦʢʘ ʩʪʦʡʥʦʩʪ ʥʘ ʙʨʫʪʥʘʪʘ 

ʧʨʦʜʫʢʮʠʷ ʚʲʚ ʚʩʠʯʢʠ ʚʘʨʠʘʥʪʠ ʥʘ ʪʦʨʝʥʝ. ɼʦʧʲʣʥʠʪʝʣʝʥ ʥʝʪʝʥ ʜʦʭʦʜ ʦʪ ʪʷʭ ʝ ʚ ʨʘʤʢʠʪʝ ʥʘ 

426 ï 616 lv/da. ʆʪ ʠʢʦʥʦʤʠʯʝʩʢʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘʧʨʘʚʝʥʠʪʝ ʜʦʧʲʣʥʠʪʝʣʥʠ ʨʘʟʭʦʜʠ ʟʘ ʪʦʨʝʥʝ 

ʧʨʠ ʤʘʣʠʥʦʚʠʪʝ ʩʦʨʪʦʚʝ ɺʠʣʘʤʝʪ ʠ ʃʶʣʠʥ ʩʘ ʚʠʩʦʢʦʨʝʥʪʘʙʠʣʥʠ.  

 

ʋʉʊʆʁʏʀɺʀ ʉʀʉʊɽʄʀ ɿɸ ʆʊɻʃɽɾɼɸʅɽ ʅɸ ʗɹʒʃʂʆɺʀ ʅɸʉɸɾɼɽʅʀʗ 

ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʜʘ ʩʝ ʫʩʪʘʥʦʚʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʦʪ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ 

ʫʩʪʦʡʯʠʚʠ ʩʠʩʪʝʤʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʷʙʲʣʢʦʚʠ ʧʣʦʜʦʚʝ ʠ ʜʘ ʩʝ ʧʦʚʠʰʘʪ ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ 

ʨʝʟʫʣʪʘʪʠ ʚ ʧʨʘʢʪʠʢʘʪʘ.  

ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʩʘ ʠʟʚʲʨʰʝʥʠ ʧʨʝʜʚʠʜʝʥʠʪʝ ʥʘʫʯʥʠ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠ 

ʤʝʨʦʧʨʠʷʪʠʷ. ɿʘʣʦʞʝʥʠ ʩʘ ʚʘʨʠʘʥʪʠʪʝ ʚ ʦʧʠʪ ʩ ʪʦʨʝʥʝ, ʩʦʨʪʦʧʦʜʣʦʞʢʦʚʠ ʢʦʤʙʠʥʘʮʠʠ ʠ 

ʤʝʞʜʫʨʝʜʦʚʠ ʢʫʣʪʫʨʠ ʚ ʜʚʝ ʷʙʲʣʢʦʚʠ ʥʘʩʘʞʜʝʥʠʷ ʥʘ ʀʥʩʪʠʪʫʪ ʧʦ ʟʝʤʝʜʝʣʠʝ ï ʂʶʩʪʝʥʜʠʣ.  

ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʚʩʠʯʢʠ ʚʘʨʠʘʥʪʠ ʥʘ ʪʦʨʝʥʝ ʩʘ ʩ ʧʦ-ʚʠʩʦʢ ʠʢʦʥʦʤʠʯʝʩʢʠ ʝʬʝʢʪ ʦʪ 

ʥʝʪʦʨʝʥʘʪʘ ʢʦʥʪʨʦʣʘ, ʢʘʪʦ ʩ ʥʘʡ-ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ ʝ ʧʦʜʭʨʘʥʚʘʥʝʪʦ ʩ ʣʠʩʪʝʥ ʪʦʨ ɸʤʠʢʘ. ɺʲʟ 

ʦʩʥʦʚʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʦʪʯʠʪʘʥʠʷʪʘ ʧʨʠ ʯʫʚʩʪʚʠʪʝʣʥʠʪʝ ʥʘ ʩʪʨʫʧʷʩʚʘʥʝ ʩʦʨʪʦʚʝ ʩʘ 

ʧʨʦʚʝʜʝʥʠ 11, ʘ ʧʨʠ ʫʩʪʦʡʯʠʚʠʪʝ ï 6 ʬʫʥʛʠʮʠʜʥʠ ʧʨʲʩʢʘʥʠʷ. ɸʛʨʦʢʣʠʤʘʪʠʯʥʠʪʝ ʫʩʣʦʚʠʷ ʚ 

ʨʝʛʠʦʥʘ ʥʘ ʂʶʩʪʝʥʜʠʣ ʧʨʝʟ 2014 ʛ. ʛʦʜʠʥʘ ʙʷʭʘ ʙʣʘʛʦʧʨʠʷʪʥʠ ʟʘ ʧʨʦʷʚʘʪʘ ʥʘ ʧʨʠʟʥʘʮʠ ʥʘ 

ʟʘʙʦʣʷʚʘʥʝʪʦ ʧʨʦʣʠʬʝʨʘʮʠʷ ʧʦ ʷʙʲʣʢʘʪʘ ʩ ʧʨʠʯʠʥʠʪʝʣ ʬʠʪʦʧʣʘʟʤʘʪʘ ñCandidatus 

Phytoplasma maliò. ɺ ʢʨʘʷ ʥʘ ʣʷʪʦʪʦ ʠ ʥʘʯʘʣʦʪʦ ʥʘ ʝʩʝʥʪʘ ʧʨʠʟʥʘʮʠ ʙʷʭʘ ʥʘʙʣʶʜʘʚʘʥʠ ʧʦ 



ʢʣʦʥʠʪʝ, ʣʠʩʪʘʪʘ, ʧʣʦʜʦʚʝʪʝ ʠ ʮʚʝʪʦʚʝʪʝ ʥʘ ʷʙʲʣʢʦʚʠ ʜʲʨʚʝʪʘ. ʏʝʨʚʠʚʦʩʪʪʘ ʧʨʝʟ ʪʘʟʠ ʛʦʜʠʥʘ 

ʝ ʤʥʦʛʦ ʧʦ-ʥʠʩʢʘ ʦʪ ʧʨʝʜʭʦʜʥʘʪʘ ʠ ʝ ʚ ʛʨʘʥʠʮʠʪʝ ʦʪ 1,6 ʜʦ 13,8% ʟʘ ʨʘʟʣʠʢʘ ʦʪ 2013 ʛ., ʢʦʛʘʪʦ 

ʜʦʩʪʠʛʘ ʜʦ 28,91%.  

ɺ ʩʦʨʪʦʧʦʜʣʦʞʢʦʚ ʦʧʠʪ ʠʢʦʥʦʤʠʯʝʩʢʠ ʥʘʡ-ʝʬʝʢʪʠʚʥʘ ʩʝ ʦʢʘʟʚʘ ʢʦʤʙʠʥʘʮʠʷʪʘ ʥʘ ʩʦʨʪ 

ʌʣʦʨʠʥʘ, ʧʨʠʩʘʜʝʥ ʥʘ ʢʠʩʝʣʠʮʘ ʩ ʫʧʣʲʪʥʠʪʝʣʠ ʚ ʨʝʜʘ ʥʘ ʄʄ 106, ʘ ʚ ʤʝʞʜʫʨʝʜʠʝʪʦ ï ʥʘ ʄʍ. 

ɿʘ ʌʨʠʡʜʲʤ ʧʦ-ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʦʣʫʯʝʥʠ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʫʧʣʲʪʥʠʪʝʣʠ ʚ ʨʝʜʘ ʥʘ ʄ9. 

 

ʀʅʉʊʀʊʋʊ ʇʆ ɿɽʃɽʅʏʋʂʆɺʀ ʂʋʃʊʋʈʀ Ăʄɸʈʀʎɸò ï ʇʃʆɺɼʀɺ 

ɸʃʊɽʈʅɸʊʀɺʅʀ ʉʈɽɼʉʊɺɸ ʀ ʇʆɼʍʆɼʀ ɿɸ ʂʆʅʊʈʆʃ ʅɸ ɺʈɽɼʀʊɽʃʀʊɽ ʀ 

ʆʇɸɿɺɸʅɽ ʅɸ ʇʆʏɺɽʅʆʊʆ ʇʃʆɼʆʈʆɼʀɽ ʇʈʀ ʆʊɻʃɽɾɼɸʅɽ ʅɸ 

ɿɽʃɽʅʏʋʎʀ ɺ ʆʈɸʅɾɽʈʀʀ 

ʎʝʣʪʘ ʥʘ ʧʨʦʝʢʪʘ ʝ ʜʘ ʩʝ ʧʨʦʫʯʘʪ ʘʣʪʝʨʥʘʪʠʚʥʠ ʩʨʝʜʩʪʚʘ ʠ ʧʦʜʭʦʜʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʚʨʝʜʠʪʝʣʠʪʝ ʠ ʧʦʯʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ. ʋʩʪʘʥʦʚʝʥʘ ʝ ʚʠʩʦʢʘ ʝʬʠʢʘʩʥʦʩʪ ʥʘ ʨʘʩʪʠʪʝʣʥʠ ʤʘʩʣʘ, 

ʧʦʜʭʦʜʷʱʘ ʘʣʪʝʨʥʘʪʠʚʘ ʟʘ ʚʢʣʶʯʚʘʥʝ ʚ ʠʥʪʝʛʨʠʨʘʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʆʪʯʝʪʝʥ ʝ 

ʥʘʡ-ʥʠʩʲʢ ʙʘʣ ʥʘ ʥʘʧʘʜʝʥʠʝ ʦʪ ʛʘʣʦʚʠ ʥʝʤʘʪʦʜʠ ʧʨʠ ʪʨʝʪʠʨʘʥʝʪʦ ʥʘ ʜʦʤʘʪʠ ʩ ʢʦʤʙʠʥʘʮʠʷ ʦʪ 

Bacillus thuringiensis Bt1 ʠ Bacillus amyloliquefaciens, ʘ ʧʨʠ ʢʨʘʩʪʘʚʠʮʠ ï ʩ ɹʠʦ ɸʢʪ ɺɻ. ʅʘʡ-

ʥʠʩʲʢ ʠʥʜʝʢʩ ʥʘ ʥʘʧʘʜʝʥʠʝ ʦʪ ʧʦʯʚʝʥʠ ʧʘʪʦʛʝʥʠ ʝ ʦʪʯʝʪʝʥ ʧʨʠ ʩʫʙʩʪʨʘʪ ʩ ʢʦʤʧʦʩʪ ʠ 

ʪʨʠʢʨʘʪʥʦ ʚʥʝʩʝʥʘ Trichoderma viride ɦ ʘʤ ʊ6. ʇʨʠ ʦʨʘʥʞʝʨʠʡʥʠ ʢʨʘʩʪʘʚʠʮʠ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ 

ʢʦʤʙʠʥʠʨʘʥʦʪʦ ʚʥʘʩʷʥʝ ʚ ʩʫʙʩʪʨʘʪʘ ʥʘ ʥʷʢʦʣʢʦ ʱʘʤʘ Trichoderma ʠ Gliocladium ʩʪʠʤʫʣʠʨʘ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʨʘʩʪʝʥʠʷʪʘ ʠ ʦʢʘʟʚʘ ʧʨʦʬʠʣʘʢʪʠʯʝʥ ʝʬʝʢʪ ʩʨʝʱʫ ʧʘʪʦʛʝʥʘ Fusarium oxysporum 

f. sp. cucumerinum. ʂʦʤʙʠʥʘʮʠʷʪʘ ɹʠʦ ɸʢʪ ɺɻ+Trichoderma ʝ ʥʘʡ-ʝʬʠʢʘʩʥʘ ʩʨʝʱʫ 

ʥʘʧʘʜʝʥʠʝʪʦ ʦʪ ʛʘʣʦʚʠ ʥʝʤʘʪʦʜʠ ʧʨʠ ʢʨʘʩʪʘʚʠʮʠ. ʅʘʡ-ʚʠʩʦʢ ʩʨʝʜʝʥ ʜʦʙʠʚ ʝ ʦʪʯʝʪʝʥ ʧʨʠ 

ʚʘʨʠʘʥʪ Trichoderma ʠ ʚʘʨʠʘʥʪ ɹʠʦ ɸʢʪ ɺɻ+Triʩhoderma. ʅʘʡ-ʩʣʘʙʦ ʥʘʧʘʜʝʥʠʝ ʦʪ 

Meloidogyne spp. ʧʨʠ ʧʨʠʩʘʜʝʥʠ ʨʘʩʪʝʥʠʷ ʢʨʘʩʪʘʚʠʮʠ ʝ ʫʩʪʘʥʦʚʝʥʦ ʧʨʠ ʧʦʜʣʦʞʢʠʪʝ 

ʄʫʩʢʘʪʥʘ ʠ ɸʄɹ ʠ ʧʨʠ ʩʦʨʪ ɻʝʨʛʘʥʘ. ʅʘʡ-ʥʠʩʲʢ ʠʥʜʝʢʩ ʥʘ ʥʘʧʘʜʝʥʠʝ ʦʪ ʧʦʯʚʝʥʠ ʧʘʪʦʛʝʥʠ ʝ 

ʦʪʯʝʪʝʥ ʧʨʠ ʩʦʨʪʦʚʝʪʝ ɻʝʨʛʘʥʘ ʠ ʂʠʘʨʘ. 

ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʧʦʢʨʠʚʥʠʪʝ ʢʫʣʪʫʨʠ ʥʝ ʚʣʠʷʷʪ ʚʲʨʭʫ ʨʘʩʪʝʞʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ 

ʜʦʤʘʪʝʥʠʪʝ ʨʘʩʪʝʥʠʷ ʠ ʚʲʨʭʫ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʦʨʢʠ ʨʫʪ. ɼʦʙʨʘ ʝʬʠʢʘʩʥʦʩʪ ʩʨʝʱʫ ʛʘʣʦʚʠʪʝ 

ʥʝʤʘʪʦʜʠ ʝ ʫʩʪʘʥʦʚʝʥʘ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʬʠʡ ʟʘ ʟʝʣʝʥʦ ʪʦʨʝʥʝ ʠ ʢʘʪʦ ʦʨʛʘʥʠʯʝʥ ʤʫʣʯ.  

ʇʨʠ ʠʥʪʝʛʨʠʨʘʥʘ ʠ ʦʨʛʘʥʠʯʥʘ ʩʭʝʤʘ ʥʘ ʪʦʨʝʥʝ ʧʦ-ʜʦʙʨʠʷʪ ʚʘʨʠʘʥʪ ʝ ʩʘʤʦʩʪʦʷʪʝʣʥʦʪʦ 

ʧʨʠʣʦʞʝʥʠʝ ʥʘ ɹʠʦʭʫʤʫʩ. ʇʨʠ ʢʦʤʙʠʥʘʮʠʷʪʘ ɹʠʦʭʫʤʫʩ + ɽʄ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʘʩʢʦʨʙʠʥʦʚʘ 

ʢʠʩʝʣʠʥʘ ʚ ʧʣʦʜʦʚʝʪʝ ʝ ʧʦ-ʚʠʩʦʢʦ. ʇʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ɺʝʨʤʠʢʦʤʧʦʩʪ + ɽʄ ʦʛʨʘʥʠʯʘʚʘ 

ʥʘʧʘʜʝʥʠʝʪʦ ʦʪ ʛʘʣʦʚʠ ʥʝʤʘʪʦʜʠ. ʊʦʨʝʥʝʪʦ ʩ ɹʠʦʭʫʤʫʩ ʧʨʠ ʠʥʪʝʛʨʠʨʘʥʘ ʠʣʠ ʦʨʛʘʥʠʯʥʘ 

ʩʠʩʪʝʤʘ ʥʘ ʪʦʨʝʥʝ ʦʛʨʘʥʠʯʘʚʘ ʥʘʧʘʜʝʥʠʝʪʦ ʦʪ ʢʦʨʢʠ ʨʫʪ.  

 

ʊɽʍʅʆʃʆɻʀʏʅʀ ʈɽʐɽʅʀʗ ɿɸ ɽʂʆʃʆɻʆʉʒʆɹʈɸɿʅʆ ʇʈʆʀɿɺʆɼʉʊɺʆ ʅɸ 

ɿɽʃɽʅʏʋʎʀ ʀ ʂɸʈʊʆʌʀ 

ʇʨʦʚʝʜʝʥʠ ʩʘ ʧʨʦʫʯʚʘʥʠʷ ʩ ʮʝʣ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʟʘ 

ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʟʝʣʝʥ ʬʘʩʫʣ ʠ ʘʩʧʝʨʞʠ ʧʦ ʙʠʦʣʦʛʠʯʥʠʷ ʤʝʪʦʜ. ʉ ʥʘʡ-ʚʠʩʦʢ ʩʪʘʥʜʘʨʪʝʥ ʜʦʙʠʚ ʝ 

ʩʦʨʪ ʇʘʛʘʥʝ ʧʨʠ ʢʦʤʙʠʥʠʨʘʥʦ ʪʦʨʝʥʝ ʩ ɹʠʦʩʦʣ ʠ ɽʤʦʩʘʥ. 

ʇʨʠ ʜʦʤʘʪʠ, ʙʨʦʢʦʣʠ ʠ ʛʣʘʚʝʩʪʦ ʟʝʣʝ ʢʲʩʥʦ ʧʦʣʩʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʨʘʡʦʥʠʪʝ ʥʘ 

ʇʣʦʚʜʠʚ ʠ ʂʶʩʪʝʥʜʠʣ ʨʘʟʩʘʜʠʪʝ ʩʘ ʩ ʥʘʡ-ʜʦʙʨʦ ʢʘʯʝʩʪʚʦ ʧʨʠ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʦʪʢʨʠʪʘ ʣʝʭʘ ʩ 

25% ʃʫʤʙʨʠʢʘʣ. ɿʘ ʨʘʡʦʥʘ ʥʘ ʇʣʦʚʜʠʚ ʧʨʠ ʙʨʦʢʦʣʠ ʥʘʡ-ʜʦʙʲʨ ʝ ʝʬʝʢʪʲʪ ʦʪ ʦʨʛʘʥʠʯʝʥ ʪʦʨ 

ʚʲʚ ʚʘʨʠʘʥʪ 25%/400, ʘ ʟʘ ʨʘʡʦʥʘ ʥʘ ʂʶʩʪʝʥʜʠʣ ï 25%/500. ʇʨʠ ʛʣʘʚʝʩʪʦʪʦ ʟʝʣʝ ʦʧʪʠʤʘʣʥʦʪʦ 

ʩʲʦʪʥʦʰʝʥʠʝ ʝ 50%/400 ʠ ʟʘ ʜʚʘʪʘ ʨʘʡʦʥʘ. 

ʋʩʪʘʥʦʚʝʥʘ ʝ ʥʘʡ-ʜʦʙʨʘ ʙʠʦʣʦʛʠʯʥʘ ʘʢʪʠʚʥʦʩʪ ʩʨʝʱʫ ʬʘʩʫʣʝʚʠʷ ʟʲʨʥʦʷʜ ʧʨʠ ʩʦʨʪ 

ʊʘʥʛʨʘ ʩʣʝʜ ʢʦʤʙʠʥʠʨʘʥʦ ʪʨʝʪʠʨʘʥʝ ʩ ʨʝʜʫʚʘʥʝ ʥʘ ʧʨʦʜʫʢʪʠʪʝ ʄʦʩʧʠʣʘʥ 20 ʉʇ, ɼʝʮʠʩ 2,5 

ɽʂ ʠ ɸʢʪʘʨʘ 25 ɺɻ ʧʨʝʟ ʠʥʪʝʨʚʘʣ 7 ʜʥʠ. 

ɺ ʥʝʦʪʦʧʣʷʝʤʘ ʩʪʦʤʘʥʝʥʦ-ʩʪʲʢʣʝʥʘ ʦʨʘʥʞʝʨʠʷ ʩʘ ʠʟʧʠʪʘʥʠ 22 ʩʦʨʪʘ ʜʦʤʘʪʠ ʠ 7 ʩʦʨʪʘ 

ʢʨʘʩʪʘʚʠʮʠ, ʦʪʛʣʝʜʘʥʠ ʢʘʪʦ ʧʦʯʚʝʥʘ ʢʫʣʪʫʨʘ. ʅʘʡ-ʚʠʩʦʢʦʜʦʙʠʚʥʠ ʩʘ ʩʦʨʪʦʚʝʪʝ Matias, 

Amaneta, Panekra ʠ T47812B. ʆʪ ʩʦʨʪʦʚʝʪʝ ʪʠʧ ʏʝʨʠ ʥʘʡ-ʚʠʩʦʢ ʝ ʜʦʙʠʚʲʪ ʦʪ Ruby Rush. 

ʉʦʨʪʦʚʝʪʝ ʦʪ ʪʦʟʠ ʪʠʧ ʠʤʘʪ ʥʘʡ-ʚʠʩʦʢʠ ʩʫʭʦ ʚʝʱʝʩʪʚʦ, ʦʙʱʠ ʟʘʭʘʨʠ ʠ ʚʠʪʘʤʠʥ ʉ. ʆʪ 

https://www.google.bg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CC0QFjAA&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FBacillus_amyloliquefaciens&ei=XMCNUqP7N4LqswbCuIHgBg&usg=AFQjCNGae8qCUvM-HXIEjNzVOtIQc3D9bQ&bvm=bv.56987063,d.Yms


ʠʟʧʠʪʘʥʠʪʝ ʩʦʨʪʦʚʝ ʦʨʘʥʞʝʨʠʡʥʠ ʢʨʘʩʪʘʚʠʮʠ ʂʠʘʨʘ F1 ʠ Imea F1 ʧʨʦʷʚʷʚʘʪ ʥʘʡ-ʜʦʙʨʠ 

ʧʨʦʜʫʢʪʠʚʥʠ ʢʘʯʝʩʪʚʘ.  

ɺ ʧʦʣʩʢʠ ʫʩʣʦʚʠʷ ʩʘ ʦʮʝʥʝʥʠ 13 ʩʦʨʪʘ ʜʦʤʘʪʠ, 10 ʩʦʨʪʘ ʧʠʧʝʨ ʠ 5 ʩʦʨʪʘ ʧʘʪʣʘʜʞʘʥ. 

ʇʨʠ ʜʦʤʘʪʠʪʝ ʧʦ-ʜʦʙʨʠ ʦʪ ʢʦʥʪʨʦʣʘʪʘ ʩʘ ʩʦʨʪʦʚʝʪʝ ʂʦʧʥʝʞ F1, ʈʲʛʙʠ F1 ʠ ʣʠʥʠʷ DRD 8537. 

ʇʨʠ ʧʠʧʝʨʘ ʠ ʧʘʪʣʘʜʞʘʥʘ, ʠʟʧʠʪʚʘʥʠʪʝ ʩʦʨʪʦʚʝʪʝ ʠ ʣʠʥʠʠ ʧʨʝʚʠʰʘʚʘʪ ʧʦ ʜʦʙʠʚ ʢʦʥʪʨʦʣʘʪʘ. 

ʏʫʞʜʠʪʝ ʩʦʨʪʦʚʝ ʩʘ ʩʲʩ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʛʦʣʷʤʘ ʤʘʩʘ ʥʘ ʧʣʦʜʦʚʝʪʝ ʠ ʜʝʙʝʣʠʥʘ ʥʘ ʧʝʨʠʢʘʨʧʘ.  

ɺ ʆʧʠʪʥʘʪʘ ʩʪʘʥʮʠʷ ʧʦ ʢʘʨʪʦʬʠʪʝ, ʉʘʤʦʢʦʚ ʩʘ ʠʟʧʠʪʘʥʠ ʠ ʦʮʝʥʝʥʠ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪ 

ʠ ʩʲʭʨʘʥʷʝʤʦʩʪ 18 ʩʦʨʪʘ ʢʘʨʪʦʬʠ ʦʪ ʜʚʝ ʛʨʫʧʠ ʧʦ ʨʘʥʦʟʨʷʣʦʩʪ ï ʨʘʥʥʘ ʠ ʩʨʝʜʥʦʨʘʥʥʘ.  

ɺ ʧʦʣʩʢʠ ʦʧʠʪʠ ʩ ʜʦʤʘʪʠ ʠ ʧʠʧʝʨ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʧʨʠʣʦʞʝʥʠʝʪʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʥʠʪʝ 

ʧʨʝʧʘʨʘʪʠ ʄʠʮʝʬʠʪ, ʅʘʛʨʦ, ʉʪʠʤʝʢʩ, ɹʠʦʣʘʡʬ ʠ ʊʨʠʭʦʜʝʨʤʠʥ ʧʦʜʦʙʨʷʚʘʪ ʙʠʦʤʝʪʨʠʯʥʠʪʝ ʠ 

ʬʝʥʦʣʦʛʠʯʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʨʘʟʩʘʜʘ ʠ ʨʘʩʪʝʥʠʷʪʘ, ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʧʦ-ʨʘʥʥʘ 

ʧʨʦʜʫʢʮʠʷ ʠ ʫʚʝʣʠʯʘʚʘʪ ʜʦʙʠʚʘ. 

ʇʨʦʚʝʜʝʥʠ ʩʘ ʣʘʙʦʨʘʪʦʨʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʦʩʝʚʥʠʪʝ ʢʘʯʝʩʪʚʘ ʥʘ ʩʝʤʝʥʘ ʦʪ 

ʛʣʘʚʝʩʪʦ ʟʝʣʝ, ʧʝʪ ʩʦʨʪʘ ʜʦʤʘʪʠ ʠ ʜʚʘ ʩʦʨʪʘ ʧʠʧʝʨ ʩʣʝʜ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʘʪʘ ʠʤ ʦʙʨʘʙʦʪʢʘ. 

ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʦʧʪʠʤʘʣʥʠʪʝ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʫʧʨʘʚʣʷʝʤʠʪʝ ʬʘʢʪʦʨʠ, ʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʝʥ 

ʝʬʝʢʪ ʦʪ ʪʨʝʪʠʨʘʥʝʪʦ. 

 

ʀʅʉʊʀʊʋʊ ʇʆ ɿɽʄɽɼɽʃʀɽ ʀ ʉɽʄɽɿʅɸʅʀɽ Ăʆɹʈɸɿʎʆɺ ʏʀʌʃʀʂò ï ʈʋʉɽ 

ʇʈʆʋʏɺɸʅɽ ʅɸ ʊɽʍʅʆʃʆɻʀʏʅʀ ɿɺɽʅɸ ʅɸ ʆʉʅʆɺʅʀ ʇʆʃʉʂʀ ʂʋʃʊʋʈʀ ɺ 

ʋʉʃʆɺʀʗ ʅɸ ɹʀʆʃʆɻʀʏʅʆ ʀ ʂʆʅɺɽʅʎʀʆʅɸʃʅʆ ɿɽʄɽɼɽʃʀɽ. 

ʈɸɿʈɸɹʆʊɺɸʅɽ ʅɸ ʉʀʉʊɽʄɸ ɿɸ ʈɸʉʊʀʊɽʃʅɸ ɿɸʑʀʊɸ ʀ ʄɽʈʂʀ ɿɸ 

ʆʇɸɿɺɸʅɽ ʅɸ ʇʆʏɺɽʅʆʊʆ ʇʃʆɼʆʈʆɼʀɽ 

ʅʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʨʘʙʦʪʘ ʝ ʨʘʟʛʲʨʥʘʪʘ ʚ 7 ʟʘʜʘʯʠ. ʆʙʝʤʲʪ ʥʘ ʚʩʠʯʢʠ ʤʝʨʦʧʨʠʷʪʠʷ, 

ʚʢʣʶʯʝʥʠ ʚ ʟʘʜʘʯʠʪʝ ʥʘ ʨʘʙʦʪʥʘʪʘ ʧʨʦʛʨʘʤʘ ʝ ʠʟʧʲʣʥʝʥ. ʀʟʚʲʨʰʝʥʦ ʝ ʩʨʘʚʥʠʪʝʣʥʦ 

ʠʟʩʣʝʜʚʘʥʝ ʚʲʨʭʫ ʢʦʣʠʯʝʩʪʚʝʥʠʪʝ ʠ ʢʘʯʝʩʪʚʝʥʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʟʲʨʥʝʥʦ-ʞʠʪʥʠ (ʧʰʝʥʠʮʘ, 

ʧʨʦʣʝʪʝʥ ʦʚʝʩ) ʠ ʟʲʨʥʝʥʦ-ʙʦʙʦʚʠ (ʬʘʩʫʣ, ʛʨʘʭ) ʢʫʣʪʫʨʠ ʙʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʠʥʪʝʪʠʯʥʠ ʪʦʨʦʚʝ 

ʠ ʧʝʩʪʠʮʠʜʠ, ʢʘʢʪʦ ʠ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʙʠʦʣʦʛʠʯʥʦ ʘʢʪʠʚʥʠ ʚʝʱʝʩʪʚʘ ʩ ʦʨʛʘʥʠʯʝʥ ʧʨʦʠʟʭʦʜ. 

ʋʩʪʘʥʦʚʝʥʘ ʝ ʩʪʝʧʝʥʪʘ ʥʘ ʟʘʧʣʝʚʝʣʷʚʘʥʝ ʠ ʥʘʧʘʜʝʥʠʝ ʥʘ ʧʦʩʝʚʠʪʝ ʦʪ ʠʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʠ ʟʘ 

ʩʪʨʘʥʘʪʘ ʥʠ ʙʦʣʝʩʪʠ, ʚʠʜʦʚʠʷʪ ʩʲʩʪʘʚ ʠ ʧʦʧʫʣʘʮʠʦʥʥʘʪʘ ʧʣʲʪʥʦʩʪ ʥʘ ʧʦʣʝʟʥʠʪʝ ʠ ʚʨʝʜʥʠ 

ʥʘʩʝʢʦʤʠ. ʇʨʦʩʣʝʜʝʥ ʝ ʝʬʝʢʪʲʪ ʦʪ ʧʨʦʜʲʣʞʠʪʝʣʥʦʪʦ ʤʠʥʝʨʘʣʥʦ ʪʦʨʝʥʝ, ʧʨʠʣʘʛʘʥʦ ʚ ʪʨʘʡʥʠʷ 

ʪʦʨʦʚ ʦʧʠʪ ʚʲʨʭʫ ʜʦʙʠʚʘ ʠ ʢʘʯʝʩʪʚʝʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʟʲʨʥʦʪʦ ʧʨʠ ʢʫʣʪʫʨʠʪʝ ʧʰʝʥʠʮʘ, 

ʧʦʣʩʢʠ ʬʘʩʫʣ, ʝʯʝʤʠʢ ʠ ʮʘʨʝʚʠʮʘ, ʦʪʛʣʝʞʜʘʥʠ ʚ ʯʝʪʠʨʠʧʦʣʥʦ ʩʝʠʪʙʦʦʙʨʘʱʝʥʠʝ ʧʨʝʟ 

ʯʝʪʚʲʨʪʘʪʘ ʛʦʜʠʥʘ ʦʪ 14-ʪʘ
 
ʧʦʨʝʜʥʘ ʨʦʪʘʮʠʷ ʥʘ ʦʧʠʪʘ. ʇʨʦʫʯʝʥ ʝ ʚʠʜʦʚʠʷʪ ʩʲʩʪʘʚ ʠ 

ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʧʣʝʚʝʣʠʪʝ ʧʨʠ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʦʢʦʧʥʠʪʝ ʢʫʣʪʫʨʠ ï ʬʘʩʫʣ ʠ ʮʘʨʝʚʠʮʘ, ʢʘʪʦ ʝ 

ʦʪʯʝʪʝʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʟʘʧʣʝʚʝʣʷʚʘʥʝʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʦʨʝʥʝʪʦ ʩ ʮʝʣ ʧʦʩʪʠʛʘʥʝ ʥʘ ʝʬʠʢʘʩʥʘ 

ʭʠʤʠʯʝʩʢʘ ʙʦʨʙʘ. ʇʨʦʫʯʝʥʘ ʝ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʠ ʩʝʣʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʥʷʢʦʠ ʧʦʯʚʝʥʠ ʭʝʨʙʠʮʠʜʠ, 

ʧʨʠʣʦʞʝʥʠ ʚ ʦʧʪʠʤʘʣʥʘ ʠ ʜʚʦʡʥʦ ʟʘʚʠʰʝʥʘ ʜʦʟʘ ʟʘ ʝʬʠʢʘʩʥʦ ʠʟʚʝʞʜʘʥʝ ʥʘ ʙʦʨʙʘʪʘ ʩ 

ʧʣʝʚʝʣʠʪʝ ʧʨʠ ʜʚʘ ʩʦʨʪʘ ʧʰʝʥʠʮʘ (ɺʝʥʢʘ 1 ʠ ɼʫʥʘʚʠʷ) ʠ ʚʣʠʷʥʠʝʪʦ ʠʤ ʚʲʨʭʫ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʟʲʨʥʦʪʦ. ʆʪ ʜʚʘʪʘ ʩʦʨʪʘ ʩ ʧʦ-ʚʠʩʦʢʘ ʫʩʪʦʡʯʠʚʦʩʪ ʠ 

ʩʪʘʙʠʣʥʦʩʪ ʢʲʤ ʧʦʯʚʝʥʠʪʝ ʭʝʨʙʠʮʠʜʠ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩʦʨʪ ɺʝʥʢʘ 1. ʉʦʨʪ ɼʫʥʘʚʠʷ ʝ ʧʦ-

ʯʫʚʩʪʚʠʪʝʣʝʥ. ɿʘʣʦʞʝʥ ʝ ʦʧʠʪ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʩʨʦʢʦʚʝʪʝ ʥʘ ʩʝʠʪʙʘ ʥʘ ʨʘʧʠʮʘʪʘ ʩ ʦʛʣʝʜ 

ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʜʦʙʠʚʠʪʝ. ʇʨʝʜʩʪʦʠ ʧʨʦʫʯʚʘʥʝ ʥʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʣʠʩʪʥʦʪʦ ʧʦʜʭʨʘʥʚʘʥʝ ʩ 

ʝʢʦʣʦʛʠʯʥʦ ʯʠʩʪʠ ʧʨʦʜʫʢʪʠ (ʩʪʠʤʫʣʘʪʦʨʠ ʥʘ ʨʘʩʪʝʞʘ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ɹɸɺ) ʚʲʨʭʫ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʩʝʤʝʥʘʪʘ. ʉʝʠʪʙʘʪʘ ʥʘ ʢʫʣʪʫʨʘʪʘ ʝ ʠʟʚʲʨʰʝʥʘ ʥʘ ʯʝʪʠʨʠ 

ʜʘʪʠ, ʢʘʪʦ ʩ ʧʲʨʚʘʪʘ ʜʘʪʘ ʝ ʩʧʘʟʝʥ ʦʧʪʠʤʘʣʥʠʷʪ ʟʘ ʨʘʡʦʥʘ ʩʨʦʢ. ʇʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʬʘʟʘ 

ʨʦʟʝʪʢʘ ʩʘ ʧʨʠʣʦʞʝʥʠ ʯʝʪʠʨʠ ʙʠʦʣʦʛʠʯʥʠ ʧʨʝʧʘʨʘʪʠ (ʪʨʠ ʦʪ ʪʷʭ ʩʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʀʂʍʊ). ɺ 

ʧʦʣʩʢʠ ʦʧʠʪʠ ʝ ʠʟʧʠʪʘʥʦ ʬʠʟʠʦʣʦʛʠʯʥʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ ʙʠʦʣʦʛʠʯʥʠʪʝ ʧʨʝʧʘʨʘʪʠ Total Care, 

Aminobest, Biobest, ʄegagreen ʠ ʍʫʤʫʩʪʠʤ ʧʨʠ ʟʲʨʥʝʥʦ-ʞʠʪʥʠ, ʟʲʨʥʝʥʦ-ʙʦʙʦʚʠ ʠ ʬʫʨʘʞʥʠ 

ʢʫʣʪʫʨʠ, ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʝʢʦʣʦʛʠʯʥʠʷ ʩʪʨʝʩ ï ʧʦʯʚʝʥʘʪʘ ʠ ʘʪʤʦʩʬʝʨʥʘ 

ʩʫʰʘ. ʋʩʪʘʥʦʚʝʥʦ ʝ ʩʲʱʝʩʪʚʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʥʘ ʜʦʙʠʚʠʪʝ ʠ ʟʘʧʘʟʚʘʥʝ ʥʘ ʤʥʦʛʦ ʚʠʩʦʢʠ 

ʙʠʦʣʦʛʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʩʝʤʝʥʘʪʘ ʥʘ ʮʘʨʝʚʠʮʘʪʘ ʧʨʠ ʪʨʝʪʠʨʘʥʝ ʩ ʜʚʘ ʦʪ 

ʙʠʦʣʦʛʠʯʥʠʪʝ ʧʨʝʧʘʨʘʪʠ ï Total Care ʠ ʄegagreen. ʇʨʠ ʬʫʨʘʞʥʠʷ ʛʨʘʭ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ 



ʪʨʝʪʠʨʘʥʝʪʦ ʩ Total Care ʫʚʝʣʠʯʘʚʘ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʢʫʣʪʫʨʘʪʘ ʩʧʨʷʤʦ ʚʠʩʦʢʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʠ ʥʠʩʢʘʪʘ ʚʣʘʞʥʦʩʪ ʥʘ ʘʪʤʦʩʬʝʨʥʠʷ ʚʲʟʜʫʭ. ʇʨʠ ʣʶʮʝʨʥʘʪʘ ʪʨʝʚʦʩʪʦʠʪʝ ʥʘ ʩʦʨʪʦʚʝʪʝ, 

ʪʨʝʪʠʨʘʥʠ ʩ Aminobest ʠ Total Care ʚʲʚ ʚʩʠʯʢʠ ʧʦʜʨʘʩʪʠ ʠ ʩʨʝʜʥʦ ʟʘ ʧʝʨʠʦʜʘ ʥʘ ʧʨʦʫʯʚʘʥʝ ʩʘ 

ʧʦ-ʚʠʩʦʢʠ ʦʪ ʪʝʟʠ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʥʝʪʨʝʪʠʨʘʥʠ ʢʦʥʪʨʦʣʠ. 

ʇʨʦʚʝʜʝʥʠʪʝ ʧʦʣʩʢʠ ʦʧʠʪʠ ʩ ʧʦʩʦʯʝʥʠʪʝ ʢʫʣʪʫʨʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʥʘʙʠʨʘʥʝ ʥʘ ʙʘʟʘ ʜʘʥʥʠ 

ʦʪʥʦʩʥʦ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʧʦʯʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʥʘ ʢʫʣʪʫʨʠʪʝ, ʢʘʯʝʩʪʚʦʪʦ ʥʘ 

ʧʨʦʜʫʢʮʠʷʪʘ ʠ ʝʬʠʢʘʩʥʦʩʪʪʘ ʥʘ ʨʘʩʪʠʪʝʣʥʘʪʘ ʟʘʱʠʪʘ ʧʨʠ ʢʦʥʢʨʝʪʥʠ ʧʦʯʚʝʥʦ-ʢʣʠʤʘʪʠʯʥʠ 

ʫʩʣʦʚʠʷ ʥʘ ʨʝʛʠʦʥʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʥʘʫʯʥʠ ʮʝʣʠ, ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩʲʚʝʪʠ. 

 

ʀʅʉʊʀʊʋʊ ʇʆ ʃʆɿɸʈʉʊɺʆ ʀ ɺʀʅɸʈʉʊɺʆ ï ʇʃɽɺɽʅ 

ʊɽʍʅʆʃʆɻʀʏʅʀ ʇʆɼʆɹʈɽʅʀʗ ɿɸ ɽʌɽʂʊʀɺʅʆ ʇʈʆʀɿɺʆɼʉʊɺʆ ʅɸ ʃʆɿʆɺ 

ʇʆʉɸɼʒʏɽʅ ʄɸʊɽʈʀɸʃ 

ʅʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʨʘʙʦʪʘ ʧʦ ʧʨʦʝʢʪʘ ʟʘ 2014 ʛ. ʢʘʩʘʝ ʥʷʢʦʠ ʧʦʜʦʙʨʝʥʠʷ ʥʘ 

ʪʝʭʥʦʣʦʛʠʷʪʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʣʦʟʦʚ ʧʦʩʘʜʲʯʝʥ ʤʘʪʝʨʠʘʣ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʦʧʪʠʤʘʣʝʥ 

ʜʦʙʠʚ ʦʪ ʧʲʨʚʦʢʣʘʩʥʠ ʧʨʠʩʘʜʝʥʠ, ʚʢʦʨʝʥʝʥʠ ʣʦʟʠ. 

ʇʨʦʚʝʜʝʥʦ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʠʟʧʠʪʚʘʥʝ ʥʘ ʟʘʢʘʣʷʚʘʥʝ ʥʘ ʧʨʠʩʘʜʝʥʠʪʝ ʠ ʧʘʨʘʬʠʥʠʨʘʥʠ 

ʨʝʟʥʠʮʠ ʧʨʝʜʠ ʚʢʦʨʝʥʷʚʘʥʝ. ʀʟʧʠʪʘʥʘ ʝ ʨʝʟʠʪʙʘ ʥʘ ʟʝʣʝʥʦ, ʠʟʚʲʨʰʝʥʘ ʚ ʜʚʘ ʩʨʦʢʘ ʚ ʣʦʟʦʚʦʪʦ 

ʚʢʦʨʝʥʠʣʠʱʝ ʧʨʠ ʩʦʨʪʦʚʝʪʝ ʄʠʩʢʝʪ ʢʘʡʣʲʰʢʠ/ʉʆ4, ʉʪʦʨʛʦʟʠʷ/ʉʆ4 ʠ ʅʘʩʣʘʜʘ/ʉʆ4. 

ʋʩʪʘʥʦʚʝʥ ʝ ʧʦʣʦʞʠʪʝʣʝʥ ʝʬʝʢʪ ʦʪ ʧʨʠʣʘʛʘʥʝʪʦ ʡ. ɿʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʧʦʯʚʝʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ 

ʯʠʩʪʘ ʦʪ ʧʣʝʚʝʣʠ ʚ ʤʘʪʦʯʥʦʪʦ ʣʦʟʝ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʨʝʟʥʠʮʠ ʟʘ ʢʘʣʝʤʠ ʝ ʧʨʦʫʯʝʥʘ 

ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʠ ʩʝʣʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ɻʘʨʜʦʧʨʠʤ ʧʣʶʩ ɻʦʣʜ (312,5 g/l s-ʤʝʪʦʣʘʭʣʦʨ + 187,5 g/l 

ʪʝʨʙʫʪʠʣʘʟʠʥ), ʋʠʥʛ ʇ (ʧʝʥʜʠʤʝʪʘʣʠʥ 250 g/l + ʜʠʤʝʪʝʥʘʤʠʜ ʇ 212,5 g/l) ʠ ʃʫʤʘʢʩ 538 ʉʂ 

(375 g/l s-ʤʝʪʦʣʘʭʣʦʨ + 125 g/l ʪʝʨʙʫʪʠʣʘʟʠʥ + 337,5 g/l ʤʝʟʦʪʨʠʦʥ ʚ ʜʦʟʠ 0,4 ʠ 0,6 l/da. 

ɺ ʣʦʟʦʚʦʪʦ ʚʢʦʨʝʥʠʣʠʱʝ ʝ ʧʨʦʩʣʝʜʝʥʘ ʨʝʘʢʮʠʷʪʘ ʥʘ ʩʦʨʪʦʚʝʪʝ ʉʪʦʨʛʦʟʠʷ, ʅʘʩʣʘʜʘ, 

ʄʝʯʪʘ, ʄʠʩʢʝʪ ʧʣʝʚʝʥʩʢʠ, ʄʝʨʣʦ ʠ ʂʘʙʝʨʥʝ ʩʦʚʠʥʴʦʥ, ʧʨʠʩʘʜʝʥʠ ʥʘ ʧʦʜʣʦʞʢʘ ɹʝʨʣʘʥʜʠʝʨʠ 

Ĭ ʈʠʧʘʨʠʷ ʩʝʣʝʢʮʠʷ ʆʧʝʥʭʘʡʤ 4 (ʉʆ4) ʩʧʨʷʤʦ ʥʷʢʦʠ ʭʝʨʙʠʮʠʜʠ ʩ ʧʦʯʚʝʥʦ ʜʝʡʩʪʚʠʝ. ɺʲʚ 

ʚʨʲʟʢʘ ʩ ʧʦʣʠʚʥʠʷ ʨʝʞʠʤ ʥʘ ʣʦʟʦʚʦʪʦ ʚʢʦʨʝʥʠʣʠʱʝ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʨʝʛʫʣʠʨʘʥ ʚʦʜʝʥ ʜʝʬʠʮʠʪ 

ʝ ʦʙʦʙʱʝʥʦ, ʯʝ ʨʝʘʣʠʟʠʨʘʥʠʪʝ ʧʦʣʠʚʥʠ ʨʝʞʠʤʠ, ʜʲʣʙʦʯʠʥʘʪʘ ʥʘ ʘʢʪʠʚʥʠʷ ʧʦʯʚʝʥ ʩʣʦʡ, ʟʘ 

ʢʦʠʪʦ ʩʝ ʦʧʨʝʜʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʪʝʧʝʥʪʘ ʥʘ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʢʦʨʝʥʦʚʘʪʘ ʩʠʩʪʝʤʘ ʥʘ 

ʧʨʠʩʘʜʝʥʠʪʝ ʨʝʟʥʠʮʠ ʚʲʚ ʬʫʥʢʮʠʷ ʦʪ ʚʨʝʤʝʪʦ, ʦʢʘʟʚʘʪ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʧʨʠʨʘʩʪʘ ʠ ʧʦʣʫʯʝʥʠʷ 

ʧʨʦʮʝʥʪ ʧʲʨʚʦʢʣʘʩʝʥ ʣʦʟʦʚ ʧʦʩʘʜʲʯʝʥ ʤʘʪʝʨʠʘʣ ʠ ʥʝ ʚʣʠʷʷʪ ʚʲʨʭʫ ʧʦʢʘʨʚʘʥʝʪʦ ʠ ʫʟʨʷʚʘʥʝʪʦ 

ʥʘ ʧʨʠʩʘʜʝʥʠʪʝ ʨʝʟʥʠʮʠ. ɿʘ ʧʨʦʫʯʚʘʥʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʣʠʩʪʥʦʪʦ ʧʦʜʭʨʘʥʚʘʥʝ ʩʘ ʠʟʧʠʪʘʥʠ 6 

ʙʨʦʷ ʣʠʩʪʥʠ ʪʦʨʦʚʝ ʠ 1 ʙʨʦʡ, ʚʥʝʩʝʥ ʯʨʝʟ ʧʦʣʠʚʥʠʪʝ ʚʦʜʠ (ʬʝʨʪʠʛʘʮʠʷ) ʚ ʣʦʟʦʚʦʪʦ 

ʚʢʦʨʝʥʠʣʠʱʝ.  

ʇʨʝʟ ʦʪʯʝʪʥʘʪʘ ʛʦʜʠʥʘ ʝ ʠʟʧʠʪʘʥʦ ʠ ʚʣʠʷʥʠʝʪʦ ʥʘ ʧʦʯʚʝʥʦ ʤʠʥʝʨʘʣʥʦʪʦ ʭʨʘʥʝʥʝ ʚʲʨʭʫ 

ʨʘʩʪʝʞʘ, ʫʟʨʷʚʘʥʝʪʦ ʠ ʜʦʙʠʚʘ ʥʘ ʧʦʩʘʜʲʯʝʥ ʤʘʪʝʨʠʘʣ ʦʪ ʣʦʟʠ ʩʦʨʪ ʄʝʨʣʦ ʠ ʉʫʧʝʨ ʨʘʥ ɹʦʣʛʘʨ. 

ɿʘ ʧʨʦʫʯʚʘʥʝ ʘʬʠʥʠʪʝʪʘ ʥʘ ʩʦʨʪʦʚʝʪʝ ʈʫʙʠʥ, ʉʪʦʨʛʦʟʠʷ ʠ ʂʘʡʣʲʰʢʠ ʨʫʙʠʥ ʢʲʤ ʘʢʪʫʘʣʥʠ 

ʣʦʟʦʚʠ ʧʦʜʣʦʞʢʠ ʚ ʧʣʦʜʦʜʘʚʘʱʦ ʥʘʩʘʞʜʝʥʠʝ ʟʘ ʧʦʩʣʝʜʥʘ ʛʦʜʠʥʘ ʩʘ ʧʨʠʩʘʜʝʥʠ ʥʘ ʤʘʩʘ 

ʤʘʰʠʥʥʦ ʜʚʘ ʚʠʥʝʥʠ ʩʦʨʪʘ ï ʈʫʙʠʥ ʠ ʉʪʦʨʛʦʟʠʷ ʚʲʨʭʫ ʯʝʪʠʨʠ ʩʦʨʪʘ ʧʦʜʣʦʞʢʠ ï ɹʝʨʣʘʥʜʠʝʨʠ 

Ĭ ʈʠʧʘʨʠʷ SO4, ɹʝʨʣʘʥʜʠʝʨʠ Ĭ ʈʫʧʝʩʪʨʠʩ 110 Rihter, ʈʠʧʘʨʠʷ Ĭ ʈʫʧʝʩʪʨʠʩ Ĭ ʂʦʨʜʠʬʦʣʠʷ 44-

53 ʄalegue ʠ ʌʝʨʢʘʣ. ʆʪʯʝʪʝʥʘ ʝ ʨʘʟʣʠʢʘʪʘ ʚ ʜʦʙʠʚʘ ʦʪ ʧʦʣʫʯʝʥʠʪʝ ʧʲʨʚʦʢʣʘʩʥʠ ʚʢʦʨʝʥʝʥʠ 

ʣʦʟʠ ʧʦ ʚʘʨʠʘʥʪʠ. 

 

ɽʂʆʃʆɻʆʉʒʆɹʈɸɿʅʀ ʀ ʀʂʆʅʆʄʀʏɽʉʂʀ ɽʌɽʂʊʀɺʅʀ ʊɽʍʅʆʃʆɻʀʏʅʀ 

ʈɽʐɽʅʀʗ ɺ ʉʀʉʊɽʄɸʊɸ ɿɸ ʆʊɻʃɽɾɼɸʅɽ ʅɸ ʃʆɿɸʊɸ 

ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʝ ʧʨʦʫʯʝʥʦ ʚʣʠʷʥʠʝʪʦ ʥʘ ʣʝʪʥʠʪʝ ʨʝʟʠʪʙʝʥʠ ʦʧʝʨʘʮʠʠ ʚʲʨʭʫ 

ʧʣʦʜʦʜʘʚʘʥʝʪʦ ʠ ʨʘʩʪʝʞʘ ʥʘ ʣʦʟʠ ʦʪ ʩʦʨʪʦʚʝʪʝ ʉʪʦʨʛʦʟʠʷ ʠ ʄʠʩʢʝʪ ʢʘʡʣʲʰʢʠ. ʆʪʯʝʪʝʥʠ ʩʘ 

ʧʦʢʘʟʘʪʝʣʠʪʝ ʥʘ ʨʦʜʦʚʠʪʦʩʪ ʠ ʜʦʙʠʚ, ʢʘʢʪʦ ʠ ʪʝʟʠ, ʩʚʲʨʟʘʥʠ ʩ ʚʝʛʝʪʘʪʠʚʥʠʷ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ 

ʨʘʩʪʝʞ ʥʘ ʣʦʟʠʪʝ. ʀʟʚʲʨʰʝʥʦ ʝ ʠʟʩʣʝʜʚʘʥʝ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʩʝʜʝʤ ʣʠʩʪʥʠ 

ʪʦʨʦʚʝ ʚʲʨʭʫ ʢʦʣʠʯʝʩʪʚʦʪʦ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʛʨʦʟʜʝʪʦ ʧʨʠ ʧʣʦʜʦʜʘʚʘʱʠ ʣʦʟʷ ʩʲʩ ʩʦʨʪʦʚʝʪʝ 

ʄʝʨʣʦ ʠ ʉʪʦʨʛʦʟʠʷ.  

ɿʘʣʦʞʝʥ ʝ ʦʧʠʪ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʟʝʣʝʥʦʪʦ ʠ ʢʦʥʚʝʥʮʠʦʥʘʣʥʦʪʦ ʪʦʨʝʥʝ, 



ʢʘʢʪʦ ʠ ʢʦʤʙʠʥʘʮʠʷʪʘ ʦʪ ʪʷʭ ʚʲʨʭʫ ʜʦʙʠʚʘ ʦʪ ʛʨʦʟʜʝ ʧʨʠ ʩʦʨʪ ʀʪʘʣʠʘʥʩʢʠ ʨʠʟʣʠʥʛ. ɼʘʥʥʠʪʝ 

ʟʘ 2014 ʛ. ʧʦʢʘʟʚʘʪ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʜʦʙʠʚʘ ʧʨʠ ʪʦʨʝʥʠʪʝ ʚʘʨʠʘʥʪʠ, ʢʘʪʦ ʪʦʚʘ ʧʦʚʠʰʝʥʠʝ ʝ ʥʘʡ-

ʛʦʣʷʤʦ ʧʨʠ ʚʘʨʠʘʥʪʘ ʩʲʩ ʩʤʝʩʝʥʦ ʪʦʨʝʥʝ ï ʟʝʣʝʥʦ ʧʣʶʩ ʢʦʥʚʝʥʮʠʦʥʘʣʥʦ. 

ʇʨʦʚʝʜʝʥʘ ʝ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʨʘʙʦʪʘ ʚ ʩʣʝʜʥʠʪʝ ʥʘʧʨʘʚʣʝʥʠʷ: ʠʟʧʠʪʚʘʥʝ ʠ 

ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʚʘʨʠʘʥʪʠ ʟʘ ʙʦʨʙʘ ʩ ʥʝʧʨʠʷʪʝʣʠʪʝ ʧʨʠ ʣʦʟʘʪʘ ʩ 

ʥʷʢʦʠ ʦʪ ʧʦʩʦʯʝʥʠʪʝ ʚ ʥʦʨʤʘʪʠʚʥʠʪʝ ʜʦʢʫʤʝʥʪʠ ʟʘ ʙʠʦʣʦʛʠʯʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʭʠʤʠʯʝʩʢʠ 

ʧʨʝʧʘʨʘʪʠ, ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʧʪʠʤʘʣʥʠ ʫʩʣʦʚʠʷ ʟʘ ʝʬʝʢʪʠʚʥʦ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʪʘʟʠ ʙʦʨʙʘ ʯʨʝʟ 

ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʥʷʢʦʠ ʦʧʝʨʘʮʠʠ ʩʲʩ ʟʝʣʝʥʠʪʝ ʯʘʩʪʠ ʥʘ ʣʦʟʠʪʝ ʠ ʙʦʨʙʘ ʩ ʧʣʝʚʝʣʠʪʝ ʚ ʟʦʥʘʪʘ ʥʘ 

ʣʦʟʦʚʠʷ ʨʝʜ ʠ ʤʝʞʜʫʨʝʜʠʝʪʦ ʯʨʝʟ ʧʨʠʣʘʛʘʥʝ ʥʘ ʤʝʭʘʥʠʯʥʠ ʦʙʨʘʙʦʪʢʠ, ʢʘʢʪʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʥʘ ʚʠʥʦ ʦʪ ʙʠʦʣʦʛʠʯʥʦ ʧʨʦʠʟʚʝʜʝʥʦ ʛʨʦʟʜʝ. 

ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʚ ɼʆʉɿ ï ɺʠʜʠʥ ʝ ʧʨʦʚʝʞʜʘʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʨʘʙʦʪʘ ʟʘ 

ʫʩʪʘʥʦʚʷʚʘʥʝ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʩʪʫʜʦʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʩʦʨʪ ɻʲʤʟʘ ʟʘ ʨʘʡʦʥʘ ʥʘ 

ɺʠʜʠʥ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʩʪʝʞʥʠʪʝ ʨʝʛʫʣʘʪʦʨʠ ɽʪʨʝʣ, ɸʪʦʥʠʢ ʠ ɹʨʠʢʩʝʣ, ʧʨʠʣʦʞʝʥʠ ʚ ʪʨʠ 

ʨʘʟʣʠʯʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ʀʟʚʲʨʰʝʥ ʝ ʘʥʘʣʠʟ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʷ ʧʨʦʮʝʩ ʚ ʜʝʩʝʨʪʥʦʪʦ ʣʦʟʘʨʩʪʚʦ ʠ ʟʥʘʯʝʥʠʝʪʦ 

ʥʘ ʩʦʨʪʘ, ʢʘʪʦ ʬʘʢʪʦʨ ʩ ʦʧʨʝʜʝʣʷʱʦ ʟʥʘʯʝʥʠʝ ʟʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʪʘ 

ʤʫ. ɿʘ ʮʝʣʠʪʝ ʥʘ ʤʦʜʝʣʠʨʘʥʝʪʦ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʧʦ ʝʢʩʧʝʨʪʝʥ ʧʲʪ 28 ʠʥʪʨʦʜʫʮʠʨʘʥʠ ʠ 

ʩʝʣʝʢʮʠʦʥʠʨʘʥʠ ʚ ʩʪʨʘʥʘʪʘ ʜʝʩʝʨʪʥʠ ʩʦʨʪʦʚʝ, ʛʨʫʧʠʨʘʥʠ ʩʧʦʨʝʜ ʩʨʦʢʘ ʥʘ ʫʟʨʷʚʘʥʝ. 

ʈʘʟʨʘʙʦʪʝʥʠ ʩʘ 56 ʤʦʜʝʣʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʜʚʘ ʙʘʟʠʩʥʠ 

ʪʝʭʥʦʣʦʛʠʯʥʠ ʚʘʨʠʘʥʪʘ. ʆʮʝʥʝʥʘ ʝ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʠʪʝ ʨʝʰʝʥʠʷ. 

ʀʟʚʲʨʰʝʥʦ ʝ ʧʨʦʩʣʝʜʷʚʘʥʝ ʠ ʠʟʷʩʥʷʚʘʥʝ ʥʘ ʪʝʦʨʝʪʠʯʥʠʪʝ ʧʦʩʪʘʥʦʚʢʠ, ʩʚʲʨʟʘʥʠ ʩ 

ʤʘʨʢʝʪʠʥʛʦʚʠ ʩʪʨʘʪʝʛʠʠ ʟʘ ʥʘʣʘʛʘʥʝ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʠ ʧʨʦʜʫʢʪʠ ʥʘ ʚʠʥʝʥʠʷ ʪʫʨʠʟʲʤ. 

ɼʝʬʠʥʠʨʘʥʠ ʨʘʟʣʠʯʥʠ ʧʘʟʘʨʥʠ ʩʪʨʘʪʝʛʠʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʣʦʞʠʤʠ ʟʘ ʧʦʩʦʯʝʥʠʷ 

ʧʨʦʜʫʢʪ. ʅʘʧʨʘʚʝʥ ʝ S.W.O.T. ï ʘʥʘʣʠʟ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʠʷ ʧʨʦʜʫʢʪ, ʧʨʝʜʣʘʛʘʥ ʦʪ ʀʃɺ, 

ʇʣʝʚʝʥ. ʇʦʢʘʟʘʥʠ ʩʘ ʦʩʥʦʚʥʠʪʝ ʜʝʡʥʦʩʪʠ, ʠʟʧʲʣʥʠʪʝʣʠ ʠ ʦʪʛʦʚʦʨʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʷʱʠ 

ʧʨʦʜʫʢʪʘ ʥʘ ʀʃɺ, ʇʣʝʚʝʥ. ʉʲʟʜʘʜʝʥʘ ʝ ʨʘʤʢʘ ʥʘ ʧʨʦʜʫʢʪʘ ʥʘ ʚʠʥʝʥʠʷ ʪʫʨʠʟʲʤ ʥʘ ʀʃɺ ï 

ʇʣʝʚʝʥ ʩʲʩ ʟʘʣʦʞʝʥʠ ʮʝʣʠ ʠ ʩʪʨʘʪʝʛʠʠ ʟʘ ʪʷʭʥʦʪʦ ʧʦʩʪʠʛʘʥʝ.  

 

ʋʉʒɺʒʈʐɽʅʉʊɺɸʅɽ ʅɸ ʀʅʊɽɻʈʀʈɸʅʀʊɽ ʉʀʉʊɽʄʀ ɿɸ ʂʆʅʊʈʆʃ ʅɸ 

ɺʈɽɼʀʊɽʃʀʊɽ ɺ ʃʆɿʆɺʀʊɽ ʅɸʉɸɾɼɽʅʀʗ 

ʇʨʠʣʦʞʝʥ ʝ ʫʩʧʝʰʥʦ ʠʥʜʝʢʩʘʞʝʥ ʤʝʪʦʜ ʟʘ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʣʠʩʪʥʦ ʟʘʚʠʚʘʥʝ ʧʦ ʣʦʟʘʪʘ 

ʧʨʠ ʪʦʣʝʨʘʥʪʥʠ ʢʲʤ ʧʨʠʯʠʥʠʪʝʣʷ ʩʦʨʪʦʚʝ. ɺ ʦʨʘʥʞʝʨʠʡʥʠ ʫʩʣʦʚʠʷ ʝ ʧʨʦʚʝʜʝʥ ʦʧʠʪ ʩ 

ʧʨʠʩʘʞʜʘʥʝ ʥʘ ʠʥʜʠʢʘʪʦʨʥʠʷ ʩʦʨʪ ʇʠʥʦ ʅʦʘʨ ʚʲʨʭʫ ʨʝʟʥʠʮʠ ʦʪ ʙʦʣʥʠ ʠ ʟʜʨʘʚʠ ʨʘʩʪʝʥʠʷ ʥʘ 

ʩʦʨʪʦʚʝʪʝ ɼʨʫʞʙʘ, ʐʘʨʜʦʥʝ, ʄʝʨʣʦ, ɹʫʢʝʪ ʠ ʂʘʙʝʨʥʝ ʩʦʚʠʥʴʦʥ. ʇʨʦʚʝʜʝʥʠ ʩʘ ʠʟʩʣʝʜʚʘʥʠʷ 

ʥʘ ʣʦʟʠ, ʙʦʣʥʠ ʦʪ ʣʦʟʦʚʠ ʞʲʣʪʝʥʠʮʠ, ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʢʦʝʪʦ ʝ ʠʟʦʣʠʨʘʥʘ ʠ ʫʩʧʝʰʥʦ 

ʘʤʧʣʠʬʠʮʠʨʘʥʘ (PCR) ʬʠʪʦʧʣʘʟʤʝʥʘ ɼʅʂ. ʈʝʟʫʣʪʘʪʠʪʝ ʨʘʟʢʨʠʚʘʪ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʙʲʜʝʱʦ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʠ ʤʦʣʝʢʫʣʷʨʥʦ ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ ʬʠʪʦʧʣʘʟʤʠ ʧʦ ʣʦʟʘʪʘ, ʘ ʦʪʪʫʢ ʠ 

ʧʦʜʦʙʨʷʚʘʥʝ ʤʝʪʦʜʠʪʝ ʟʘ ʩʘʥʠʪʘʨʥʘ ʩʝʣʝʢʮʠʷ ʠ ʢʦʥʪʨʦʣ. 

ʇʨʠʣʦʞʝʥʠ ʩʘ ʫʩʧʝʰʥʦ PCR-ʧʨʦʪʦʢʦʣʠ ʟʘ ʤʦʣʝʢʫʣʷʨʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʠ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʱʘʤʦʚʝ ʥʘ Agrobacterium spp. ʚ ʀʃɺ. ʆʧʨʝʜʝʣʝʥʠ ʜʦ ʚʠʜ ʩʘ ʜʚʝ ʛʨʫʧʠ 

(ʪʫʤʦʨʦʛʝʥʥʠ ʠ ʥʝʪʫʤʦʨʦʛʝʥʥʠ) ʠʟʦʣʘʪʠ ʥʘ A. vitis ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʬʠʯʥʘ ʧʨʘʡʤʝʨʥʘ 

ʜʚʦʡʢʘ. ʀʟʩʣʝʜʚʘʥʘ ʝ ʚʝʢʪʦʨʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʧʨʝʥʘʩʷʥʝʪʦ ʥʘ ʚʠʨʫʩʘ ʥʘ ʣʠʩʪʥʦʪʦ ʟʘʚʠʚʘʥʝ 

(Grapevine leafroll associated virus ï GLRaV-1 ʠ GLRaV-3) ʥʘ ʮʠʢʘʜʘʪʘ Metcalfa pruinosa. 

ʆʧʨʝʜʝʣʝʥ ʝ ʚʠʜʦʚʠʷʪ ʩʲʩʪʘʚ ʦʪ ʮʠʢʘʜʠ ʚ ʥʘʩʘʞʜʝʥʠʷ ʥʘ ʀʃɺ ʠ ʩʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ 9 ʚʠʜʘ ï 

Scaphoideus titanus, Empoasca vitis, Zyginidia sp., Neoaliturus fenestratus, Eupterix aurata, 

Zygina, Philaenus sp., Reptalus spp. ʠ Psammotettix sp. ɿʘ ʧʲʨʚʠ ʧʲʪ ʚ ʥʘʩʘʞʜʝʥʠʷ ʥʘ ʠʥʩʪʠʪʫʪʘ 

ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʚʲʟʨʘʩʪʥʠ ʝʢʟʝʤʧʣʷʨʠ ʥʘ S. titanus. ʇʨʦʫʯʝʥʦ ʝ ʨʘʟʚʠʪʠʝʪʦ ʥʘ M. pruinosa ʧʨʠ 

ʣʦʟʘʪʘ ʠ ʝ ʢʦʥʩʪʘʪʠʨʘʥʦ ʫʚʝʣʠʯʘʚʘʥʝ ʘʨʝʘʣʘ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʙʨʦʷ ʥʘ 

ʛʦʩʪʦʧʨʠʝʤʥʠʮʠʪʝ. M. pruinosa ʝ ʫʩʪʘʥʦʚʝʥʘ ʧʨʠ ʰʝʩʪ ʥʦʚʠ ʨʘʩʪʠʪʝʣʥʠ ʚʠʜʘ ï ʭʠʙʠʩʢʫʩ 

(Hibiscus ʩʝʤ. Malvaceae), aʣʙʠʮʠʷ (Albizia ʩʝʤ. Fabaceae), ʢʦʥʩʢʠ ʢʝʩʪʝʥ (Aesculus ʩʝʤ. 

Sapindaceae), ʩʧʠʨʝʷ (ʤʘʡʩʢʠ ʩʥʷʛ) (Spiraea X vanhouttei ʩʝʤ: Rosaceae), ʣʶʣʷʢ (Syringa ʩʝʤ. 

Oleaceae) ʠ ʪʦʧʦʣʘ (Populus ʩʝʤ. Salicaceae). 



ʇʨʦʫʯʝʥʦ ʝ ʙʠʦʣʦʛʠʯʥʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ 3 ʠʥʩʝʢʪʠʮʠʜʘ ʚʲʨʭʫ ʣʠʩʪʥʘʪʘ ʬʦʨʤʘ ʥʘ 

ʣʦʟʦʚʘʪʘ ʬʠʣʦʢʩʝʨʘ (Phylloxera vastatrix). ʅʘʡ-ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ ʩʘ ʦʪʯʝʪʝʥʠ ʧʨʠ ʪʨʝʪʠʨʘʥʝ ʩ 

ɸʢʪʘʨʘ 25 ɺɻ ʠ ɽʬʦʨʠʷ 45 ʉʂ. ʇʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʟʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʧʨʦʫʯʚʘʥʠʪʝ ʘʢʪʠʚʥʠ 

ʩʫʙʩʪʘʥʮʠʠ ʥʘ ʠʥʩʝʢʪʠʮʠʜʥʠ ʧʨʦʜʫʢʪʠ ʚʲʨʭʫ ʢʣʶʯʦʚʠʪʝ ʙʠʦʘʛʝʥʪʠ ʟʘ ʥʝʧʨʠʷʪʝʣʠʪʝ ʧʦ 

ʣʦʟʘʪʘ ʧʨʝʟ 2014 ʛ. ʧʦʢʘʟʚʘʪ, ʯʝ ʪʠʘʤʝʪʦʢʩʘʤ, ʪʠʘʢʣʦʧʨʠʜ, ʣʘʤʙʜʘ ʮʠʭʘʣʦʪʨʠʥ ʠ ʜʝʣʪʘʤʝʪʨʠʥ 

ʩʘ ʚʨʝʜʥʠ ʟʘ ʧʦʣʝʟʥʘʪʘ ʝʥʪʦʤʦʬʘʫʥʘ ʠ ʥʝ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ ʠʥʪʝʛʨʠʨʘʥ ʢʦʥʪʨʦʣ ʥʘ 

ʥʝʧʨʠʷʪʝʣʠʪʝ ʚ ʣʦʟʦʚʠʪʝ ʥʘʩʘʞʜʝʥʠʷ. 

ʀʟʧʠʪʘʥʠ ʩʘ ʭʝʨʙʠʮʠʜʠʪʝ ɻʘʨʜʦʧʨʠʤ ʧʣʶʩ ɻʦʣʜ, ʃʫʤʘʢʩ 538 ʉʂ, ʋʠʥʛ ʇ ʚ ʢʦʤʙʠʥʘʮʠʷ 

ʩ ʙʘʣʫʨʠʮʠʜʘ ʉʪʨʘʪʦʩ ʫʣʪʨʘ. ʇʨʠʣʦʞʝʥ ʚ ʜʦʟʘ 0,6 l/da ʃʫʤʘʢʩ 538 ʉʂ ʦʩʲʱʝʩʪʚʷʚʘ ʥʘʡ-ʜʦʙʲʨ 

ʢʦʥʪʨʦʣ ʥʘʜ ʝʜʥʦʛʦʜʠʰʥʘʪʘ ʧʣʝʚʝʣʥʘ ʨʘʩʪʠʪʝʣʥʦʩʪ ʚ ʥʘʩʘʞʜʝʥʠʝʪʦ, ʪʨʝʪʠʨʘʥʠʪʝ ʣʦʟʠ ʠʤʘʪ 

ʥʘʡ-ʠʥʪʝʥʟʠʚʝʥ ʨʘʩʪʝʞ ʠ ʦʙʨʘʟʫʚʘʪ ʟʨʷʣ ʧʨʠʨʘʩʪ ʩ ʥʘʡ-ʛʦʣʷʤʘ ʜʲʣʞʠʥʘ ʠ ʤʘʩʘ. 

 

ʀʅʉʊʀʊʋʊ ʇʆ ʆɺʆʑɸʈʉʊɺʆ ï ʇʃʆɺɼʀɺ 

ʈɸɿɺʀʊʀɽ ʅɸ ʄʀʂʈʆʅɸʇʆʗɺɸʅɽʊʆ ʂɸʊʆ ʀʅʊɽɻʈɸʊʆʈ ʅɸ ʂʋʃʊʋʈʅʀ 

ʇʈɸʂʊʀʂʀ ɿɸ ʇʆɼʆɹʈʗɺɸʅɽ ʅɸ ʈɸʉʊʀʊɽʃʅʆʊʆ ʇʈʆʀɿɺʆɼʉʊɺʆ ʀ 

ʀʂʆʅʆʄʀʗ ʅɸ ɺʆɼɸ ʀ ʆʇɸɿɺɸʅɽ ʅɸ ʆʂʆʃʅɸʊɸ ʉʈɽɼɸ 

ʆʙʝʢʪʠ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʧʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ: ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʷ ʥʘ ʯʝʨʝʰʘʪʘ; ʚʦʜʝʥ 

ʨʝʞʠʤ ʠ ʬʠʟʠʦʣʦʛʠʷ ʥʘ ʨʘʩʪʝʥʠʷʪʘ; ʧʨʦʩʪʨʘʥʩʪʚʝʥʦ ʠ ʚʨʝʤʝʚʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʚʦʜʘʪʘ ʠ 

ʢʦʨʝʥʦʚʦʪʦ ʠʟʚʣʠʯʘʥʝ ʚ ʧʦʯʚʘʪʘ; ʠʟʧʦʣʟʚʘʝʤʦʩʪ ʥʘ ʚʘʣʝʞʠʪʝ; ʬʝʨʪʠʛʘʮʠʷ ï ʩʨʦʢʦʚʝ ʠ ʜʦʟʠ, 

ʫʩʚʦʷʚʘʥʝ ʥʘ ʪʦʨʦʚʝʪʝ ʦʪ ʨʘʩʪʝʥʠʷʪʘ, ʤʠʛʨʘʮʠʷ ʠ ʣʦʢʘʣʠʟʘʮʠʷ ʚ ʧʦʯʚʘʪʘ; ʭʝʨʙʠʛʘʮʠʷ ï 

ʧʝʨʩʠʩʪʝʥʪʥʦʩʪ; ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʚʠʨʫʩʥʠʪʝ ʠʥʬʝʢʮʠʠ ʠ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ 

ʥʘ ʨʘʩʪʝʥʠʷʪʘ ʧʨʠ ʤʠʢʨʦʥʘʧʦʷʚʘʥʝ ʠ ʭʠʤʠʛʘʮʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠ: ʆʧʠʪʥʠ ʢʫʣʪʫʨʠ ʩʘ ʯʝʨʝʰʘʪʘ, ʢʘʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣ ʥʘ ʜʲʨʚʝʩʥʠʪʝ 

ʦʚʦʱʥʠ ʚʠʜʦʚʝ, ʠ ʤʘʣʠʥʘʪʘ ʦʪ ʛʨʫʧʘʪʘ ʥʘ ʧʦʣʫʭʨʘʩʪʦʚʠʜʥʠʪʝ. 

ʏʝʨʝʰʘ: ʧʦʜʣʦʞʢʠ ï ɻʠʟʝʣʘ 5 ʠ ɼʠʚʘ ʯʝʨʝʰʘ; ʥʘʧʦʷʚʘʥʝ ï ʤʠʢʨʦʜʲʞʜʫʚʘʥʝ ʠ ʢʘʧʢʦʚʦ; 

ʭʠʤʠʛʘʮʠʷ ï ʪʦʨʦʚʝ ʠ ʭʝʨʙʠʮʠʜʠ. 

ʄʘʣʠʥʘ: ʩʦʨʪ ï ʃʶʣʠʥ; ʥʘʧʦʷʚʘʥʝ ï ʢʘʧʢʦʚʦ; ʬʝʨʪʠʛʘʮʠʷ; ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ 

ʚʠʨʫʩʥʠʪʝ ʠʥʬʝʢʮʠʠ. 

ʄʝʪʦʜʠ: ʣʘʙʦʨʘʪʦʨʥʠ ʘʥʘʣʠʟʠ ʥʘ ʧʦʯʚʝʥʠ, ʚʦʜʥʠ ʠ ʨʘʩʪʠʪʝʣʥʠ ʧʨʦʙʠ; ʧʨʝʮʠʟʝʥ ʚʦʜʝʥ 

ʙʘʣʘʥʩ; ʠʟʤʝʨʚʘʥʠʷ in situ ʩ ʥʝʫʪʨʦʥʝʥ ʚʣʘʛʦʤʝʨ, ʪʝʥʟʠʦʤʝʪʨʠ, ʪʝʥʟʠʤʝʪʲʨ, ʘʚʪʦʤʘʪʠʯʥʘ 

ʤʝʪʝʦʩʪʘʥʮʠʷ ʠ ʜʨ., ʚʠʟʫʘʣʥʠ ʥʘʙʣʶʜʝʥʠʷ, ɽLISA ʪʝʩʪʦʚʝ, ʙʠʦʣʦʛʠʯʥʠ ʪʝʩʪʦʚʝ. 

ʀʟʚʦʜʠ. 1) ʉʠʩʪʝʤʠʪʝ ʟʘ ʤʠʢʨʦʜʲʞʜʫʚʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʫʩʧʝʰʥʦ ʟʘ ʚʥʘʩʷʥʝ ʥʘ 

ʪʦʨʦʚʝ ʠ ʭʝʨʙʠʮʠʜʠ ʩ ʧʦʣʠʚʥʘʪʘ ʚʦʜʘ. 2) ʍʝʨʙʠʛʘʮʠʷʪʘ ʧʦʚʠʰʘʚʘ ʭʝʨʙʠʮʠʜʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ï 

ʙʠʦʣʦʛʠʯʥʘ ʠ ʠʢʦʥʦʤʠʯʝʩʢʘ ï ʙʝʟ ʥʝʞʝʣʘʥʠ ʚʲʟʜʝʡʩʪʚʠʷ ʚʲʨʭʫ ʦʚʦʱʥʠʪʝ ʜʲʨʚʝʪʘ ʠ ʦʢʦʣʥʘʪʘ 

ʩʨʝʜʘ. 3) ʌʝʨʪʠʛʘʮʠʷʪʘ ʦʩʠʛʫʨʷʚʘ ʙʣʘʛʦʧʨʠʷʪʥʦ ʤʠʥʝʨʘʣʥʦ ʭʨʘʥʝʥʝ ʥʘ ʦʚʦʱʥʠʪʝ ʨʘʩʪʝʥʠʷ 

ʢʘʪʦ ʥʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʝʜʥʦʤʝʩʝʯʥʦ ʧʨʝʢʲʩʚʘʥʝ ʥʘ ʪʦʨʝʥʝʪʦ ʧʨʝʜʠ ʙʝʨʠʪʙʘʪʘ. 4) ʇʨʠ ʯʝʨʝʰʘʪʘ 

ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʝʜʠʥʠʯʥʠ ʚʠʨʫʩʥʠ ʠʥʬʝʢʮʠʠ ʦʪ ʚʠʨʫʩʠʪʝ Raspberry ringspot virus ʠ Tomato 

ringspot virus, ʢʘʢʪʦ ʠ ʩʤʝʩʝʥʠ ʠʥʬʝʢʮʠʠ ʦʪ ʚʠʨʫʩʠʪʝ (Raspberry ringspot virus) + (Prunus 

necrotic ringspot virus) ʠ Raspberry ringspot virus + Cherry leaf roll virus. ɿʘʨʘʟʝʥʠʪʝ ʜʲʨʚʝʪʘ ʩʘ 

ʦʪ ʩʦʨʪʦʧʦʜʣʦʞʢʦʚʠʪʝ ʢʦʤʙʠʥʘʮʠʠ ɺʘʥ/ʄʘʭʘʣʝʙʢʘ, ʃʘʧʠʥʩ/ɻʠʟʝʣʘ 5, ɹʠʛʘʨʦ ɹʶʨʣʘ/ɻʠʟʝʣʘ 5 

ʠ ʉʲʥʙʲʨʩʪ/ɻʠʟʝʣʘ 5. ʇʨʠ ʤʘʣʠʥʘʪʘ ʚʠʨʫʩʠʪʝ Raspberry bushy dwarf virus, Tomato ringspot 

virus ʠ Raspberry ringspot virus ʩʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʚ ʝʜʠʥʠʯʥʘ ʠʥʬʝʢʮʠʷ ʧʨʠ ʩʦʨʪʘ ʃʶʣʠʥ, 

ʢʘʪʦ ʥʠʚʦʪʦ ʥʘ ʠʥʬʝʢʮʠʷ ʩ ʪʝʟʠ ʚʠʨʫʩʠ ʝ ʥʠʩʢʦ. 

 

ʉʒɺʈɽʄɽʅʅʀ ʊɽʍʅʆʃʆɻʀʏʅʀ ʇʆɼʍʆɼʀ ɿɸ ʆʇʊʀʄʀɿʀʈɸʅɽ ʅɸ 

ʇʈʆʀɿɺʆɼʉʊɺʆʊʆ ʅɸ ʆɺʆʑɽʅ ʇʆʉɸɼʒʏɽʅ ʄɸʊɽʈʀɸʃ 

ʈʘʟʨʘʙʦʪʚʘʪ ʩʝ ʦʧʪʠʤʘʣʥʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʟʘ ʨʘʟʤʥʦʞʘʚʘʥʝ ʠʥ ʚʠʪʨʦ ʥʘ 

ʧʝʨʩʧʝʢʪʠʚʥʠ ʧʦʜʣʦʞʢʠ ʟʘ ʧʨʘʩʢʦʚʘ, ʩʣʠʚʘ, ʯʝʨʝʰʘ ʠ ʢʨʫʰʘ, ʥʷʢʦʠ ʢʨʫʰʦʚʠ ʩʦʨʪʦʚʝ, 

ʠʟʠʩʢʚʘʱʠ ʤʝʞʜʠʥʥʠʢ ʧʦʨʘʜʠ ʥʝʩʲʚʤʝʩʪʠʤʦʩʪ ʩ ʜʶʣʷʪʘ, ʢʘʢʪʦ ʠ ʮʝʥʥʠ ʶʞʥʠ ʢʫʣʪʫʨʠ. 

ʇʨʦʫʯʚʘʪ ʩʝ ʨʘʩʪʝʞʥʠʪʝ ʧʨʦʷʚʠ ʥʘ ʩʦʙʩʪʚʝʥʦʢʦʨʝʥʦʚʠʪʝ ʩʦʨʪʦʚʝ ʠ ʧʦʜʣʦʞʢʠ ʧʨʠ ʧʦʣʩʢʠ 

ʫʩʣʦʚʠʷ ʚ ʨʘʟʩʘʜʥʠʢ; ʀʟʩʣʝʜʚʘʪ ʩʝ ʘʛʨʦʙʠʦʣʦʛʠʯʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʪʨʠ ʥʦʚʠ ʧʦʜʣʦʞʢʠ 

(ɼʦʮʝʨʘ 6, ɻʘʨʥʝʤ ʠ ɻʨʠʠʥʧʘʢ) ʚ ʧʠʪʦʤʥʠʢ, ʩʲʚʤʝʩʪʠʤʦʩʪʪʘ ʠʤ ʠ ʧʨʠ ʦʙʣʘʛʦʨʦʜʷʚʘʥʝ ʩʲʩ 



ʩʪʘʥʜʘʨʪʥʠ ʠ ʥʦʚʠ ʥʘʰʠ ʩʦʨʪʦʚʝ. ɺ ʫʩʣʦʚʠʷ ʥʘ ʧʦʣʩʢʠ ʦʧʠʪ ʝ ʧʨʦʩʣʝʜʝʥʦ ʚʣʠʷʥʠʝʪʦ ʥʘ 

ʧʦʯʚʝʥʠʷ ʭʝʨʙʠʮʠʜ ʧʝʥʜʠʤʝʪʘʣʠʥ ʚʲʨʭʫ ʚʠʜʦʚʠʷ ʩʲʩʪʘʚ, ʩʪʝʧʝʥʪʘ ʥʘ ʟʘʧʣʝʚʝʣʷʚʘʥʝ ʠ 

ʚʝʛʝʪʘʪʠʚʥʠʪʝ ʧʨʦʷʚʠ ʥʘ ʚʝʛʝʪʘʪʠʚʥʘʪʘ ʧʦʜʣʦʞʢʘ 20-192, ʢʘʢʪʦ ʠ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ 6 

ʩʦʨʪʦʧʦʜʣʦʞʢʦʚʠ ʯʝʨʝʰʦʚʠ ʢʦʤʙʠʥʘʮʠʠ ʚʲʨʭʫ ʚʝʛʝʪʘʪʠʚʥʘʪʘ ʧʦʜʣʦʞʢʘ ɻʠʟʝʣʘ 6 ʩʣʝʜ 

ʪʨʝʪʠʨʘʥʝ ʩ ʦʢʩʠʬʣʫʦʨʦʬʝʥ ʚ ʧʠʪʦʤʥʠʢ ɯɯ ʛʦʜʠʥʘ; ʇʦʯʚʝʥʠʪʝ ʭʝʨʙʠʮʠʜʠ ʄʝʪʦʬʝʥ, ʇʣʝʜʞ 50 

ɺʇ ʠ ɹʦʥʘʣʠʥ ʚ ʧʨʠʣʦʞʝʥʠʪʝ ʜʦʟʠ ʥʝ ʧʨʝʜʠʟʚʠʢʚʘʪ ʧʦʷʚʘ ʥʘ ʚʠʟʫʘʣʥʠ ʩʠʤʧʪʦʤʠ ʥʘ 

ʬʠʪʦʪʦʢʠʯʥʦʩʪ ʠ ʜʝʧʨʝʩʠʷ ʥʘ ʨʘʩʪʝʞʘ ʥʘ ʨʘʩʪʝʥʠʷ ʦʪ ʚʝʛʝʪʘʪʠʚʥʘʪʘ ʧʦʜʣʦʞʢʘ GF-677. 

ɿʘʚʷʭʚʘʥʝ ʥʘ ʚʝʛʝʪʘʮʠʦʥʥʠʷ ʚʨʲʭ ʩ ʧʦʩʣʝʜʚʘʱʘ ʧʦʷʚʘ ʥʘ ʥʝʢʨʦʟʘ ʧʦ ʣʠʩʪʘ ʠ ʩʪʲʙʣʘ ʠ 

ʠʟʩʲʭʚʘʥʝ ʥʘ ʨʘʩʪʝʥʠʷʪʘ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ ɻʘʣʝʨʘ 334 ʠ ɻʘʣʝʨʘ ʩʫʧʝʨ; ʇʨʦʫʯʚʘʪ 

ʩʝ ʧʦʜʭʦʜʷʱʠ ʚʝʛʝʪʘʪʠʚʥʠ ʠ ʩʝʤʝʥʥʠ ʧʦʜʣʦʞʢʠ ʟʘ ʙʘʜʝʤʘ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ 

ʩʦʨʪʦʧʦʜʣʦʞʢʦʚʠ ʢʦʤʙʠʥʘʮʠʠ ʩ ʮʝʣ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʝʥ ʧʦʩʘʜʲʯʝʥ ʤʘʪʝʨʠʘʣ; 

ʀʟʩʣʝʜʚʘʥʦ ʙʝ ʥʘʣʠʯʠʝʪʦ ʥʘ ʦʩʪʘʪʲʯʥʠ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʬʣʫʦʨʦʬʝʥ ʚ ʧʦʯʚʠ ʦʪ ʧʠʪʦʤʥʠʢ ɯɯ 

ʛʦʜʠʥʘ ʩ ʮʝʣ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ ʦʪ ʟʘʤʲʨʩʷʚʘʥʝ ʥʘ ʧʦʯʚʘʪʘ ʩ ʧʝʩʪʠʮʠʜʥʠ ʦʩʪʘʪʲʮʠ ʥʘ ʦʩʥʦʚʘʪʘ 

ʥʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʥʘʜʝʞʜʥʠ, ʚʠʩʦʢʦʯʫʚʩʪʚʠʪʝʣʥʠ ʤʝʪʦʜʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʩʪʘʪʲʯʥʠ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦ ʤʝʪʦʜʘ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʘ ʪʝʯʥʘ ʭʨʦʤʘʪʦʛʨʘʬʠʷ. 

 

ʇʈʆʋʏɺɸʅɽ ɺʒɿʄʆɾʅʆʉʊʀʊɽ ɿɸ ɽʂʆʃʆɻʀʏʅʆ ʆʊɻʃɽɾɼɸʅɽ ʅɸ 

ʇʈɸʉʂʆɺʀ ʀ ʂɸʁʉʀʀ 

ʆʧʠʪʠʪʝ ʩʝ ʧʨʦʚʝʞʜʘʪ ʚ ʧʨʘʩʢʦʚʝʥʦ ʥʘʩʘʞʜʝʥʠʝ ʥʘ ʀʥʩʪʠʪʫʪʘ ʧʦ ʦʚʦʱʘʨʩʪʚʦ ï 

ʇʣʦʚʜʠʚ ʠ ʢʘʡʩʠʝʚʦ ʥʘʩʘʞʜʝʥʠʝ ʚ ʆʧʠʪʥʘʪʘ ʩʪʘʥʮʠʷ ʧʦ ʢʘʡʩʠʷʪʘ ʠ ʟʝʤʝʜʝʣʠʝ ï ʉʠʣʠʩʪʨʘ. 

ʇʨʘʩʢʦʚʝʥʠʪʝ ʩʦʨʪʦʚʝ, ʚʢʣʶʯʝʥʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘ ʩʘ ʉʲʥʢʨʝʩʪ, ʈʝʜʭʝʡʚʲʥ ʠ ɻʣʦʫʭʝʡʚʲʥ, ʘ 

ʢʘʡʩʠʝʚʠʪʝ ʩʘ ʂʠʰʠʥʝʚʩʢʘ ʨʘʥʥʘ, ʄʲʨʢʫʣʝʱʠ 19 ʠ ʌʝʩʪʠʚʘʣʥʘ. 

ʉ ʦʛʣʝʜ ʙʘʣʘʥʩʠʨʘʥʝ ʥʘ ʭʨʘʥʝʥʝʪʦ ʥʘ ʦʚʦʱʥʠʪʝ ʚʠʜʦʚʝ ʙʷʭʘ ʠʟʧʠʪʚʘʥʠ ʪʨʠ 

ʙʠʦʣʦʛʠʯʥʠ ʪʦʨʘ: ʙʠʦʭʫʤʫʩ ʦʪ ʢʘʣʠʬʦʨʥʠʠʩʢʠ ʯʝʨʚʝʡ, ʭʫʤʫʩʪʠʥ ʠ ʘʛʨʠʬʫʣ. ʇʨʝʟ ʩʝʟʦʥʘ 

ʪʨʝʪʠʨʘʥʝʪʦ ʩʲʩ ʩʲʦʪʚʝʪʥʠʪʝ ʜʦʟʠ ʩʝ ʠʟʚʲʨʰʠ ʧʝʪʢʨʘʪʥʦ ʜʦ ʙʝʨʠʪʙʘʪʘ ʥʘ ʧʣʦʜʦʚʝʪʝ. 

ʇʨʦʩʣʝʜʠ ʩʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʠʟʧʠʪʚʘʥʠʪʝ ʪʦʨʦʚʝ ʚʲʨʭʫ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʭʣʦʨʦʬʠʣ, 

ʤʠʥʝʨʘʣʥʠʷ ʩʲʩʪʘʚ ʥʘ ʣʠʩʪʘʪʘ, ʜʦʙʠʚʘ ʦʪ ʦʧʠʪʥʠʪʝ ʜʲʨʚʝʪʘ ʠ ʙʠʦʭʠʤʠʯʥʠʷ ʩʲʩʪʘʚ ʥʘ 

ʧʣʦʜʦʚʝʪʝ. ʇʦʣʫʯʝʥʠʪʝ ʩʨʝʜʥʠ ʜʦʙʠʚʠ ʦʪ ʜʲʨʚʦ ʧʨʝʟ ʥʘʩʪʦʷʱʘʪʘ ʛʦʜʠʥʘ ʩʘ ʧʦ-ʚʠʩʦʢʠ ʧʨʠ 

ʪʦʨʝʥʠʪʝ ʜʲʨʚʝʪʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʥʝʪʦʨʝʥʠʪʝ, ʢʘʪʦ ʥʘʡ-ʚʠʩʦʢʠ ʩʘ ʧʨʠ ʪʨʝʪʠʨʘʥʝ ʩ ʘʛʨʠʬʫʣ.   

ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʛʨʘʜʠʥʠ ʧʦʚʨʝʜʠʪʝ ʧʦ ʧʣʦʜʦʚʝʪʝ ʦʪ ʠʟʪʦʯʝʥ ʧʣʦʜʦʚ ʯʝʨʚʝʡ ʧʨʠ 

ʙʝʨʠʪʙʘʪʘ ʩʘ 0 ʜʦ 0,2%, ʘ ʟʘ ʘʥʘʨʟʠʷʪʘ, ʩʲʦʪʚʝʪʥʦ ʦʪ 0 ʜʦ 0,1%. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʤʝʪʦʜʲʪ 

ʧʦʣʦʚʘ ʜʝʟʦʨʠʝʥʪʘʮʠʷ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʠʩʧʝʥʩʝʨʠʪʝ Cidetrak- ʆFM/PTB ʝ ʝʬʠʢʘʩʥʦ 

ʘʣʪʝʨʥʘʪʠʚʥʦ ʩʨʝʜʩʪʚʦ ʟʘ ʙʦʨʙʘ ʩ ʦʩʥʦʚʥʠʪʝ ʥʝʧʨʠʷʪʝʣʠ ʧʦ ʧʨʘʩʢʦʚʘ ʠ ʢʘʡʩʠʷ.  

ʉ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥʘʪʘ ʩʭʝʤʘ ʟʘ ʨʘʩʪʠʪʝʣʥʘ ʟʘʱʠʪʘ, ʚʢʣʶʯʚʘʱʘ: ʧʨʝʜʧʘʟʥʠ ʧʨʲʩʢʘʥʠʷ 

ʩ ʙʦʨʜʦʣʝʟʦʚ ʨʘʟʪʚʦʨ ʧʨʝʟ ʝʩʝʥʥʦ-ʟʠʤʥʠʷ ʠ ʨʘʥʥʦ-ʧʨʦʣʝʪʥʠʷ ʧʝʨʠʦʜ ʠ ʨʘʟʪʚʦʨ ʥʘ ʢʦʣʦʠʜʥʘ 

ʩʷʨʘ ʧʨʝʟ ʚʝʛʝʪʘʮʠʷʪʘ, ʩʲʯʝʪʘʥʦ ʩʲʩ ʩʘʥʠʪʘʨʥʘ ʨʝʟʠʪʙʘ ʠ ʜʦʙʨʘ ʘʛʨʦʪʝʭʥʠʢʘ, ʫʩʧʝʰʥʦ ʤʦʞʝ 

ʜʘ ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʙʦʣʝʩʪʠʪʝ ʠ ʜʘ ʩʝ ʦʧʘʟʚʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʧʣʦʜʦʚʝʪʝ ʧʨʠ 

ʢʘʡʩʠʷʪʘ. 

ʅʘʡ-ʩʠʣʝʥ ʬʠʪʦʪʦʢʩʠʯʝʥ ʭʝʨʙʠʮʠʜʝʥ ʝʬʝʢʪ ʚʲʨʭʫ ʧʣʝʚʝʣʠʪʝ, ʢʘʢʪʦ ʧʦ ʚʨʝʤʝ ʥʘ 

ʧʨʦʷʚʘ ʠ ʧʝʨʠʦʜ ʥʘ ʧʦʩʣʝʜʝʡʩʪʚʠʝ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʠ ʪʨʝʪʠʨʘʥʝ ʩ ʬʣʘʟʘʩʫʣʬʫʨʦʥ ʠ ʜʦʙʘʚʢʘ ʥʘ 

ʩʲʨʬʘʢʪʘʥʪʠ ʠ ʛʣʠʬʦʟʘʪ. ɺ ʜʚʘʪʘ ʚʘʨʠʘʥʪʘ ʩʲʩ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʬʣʘʟʘʩʫʣʬʦʨʦʥ 

ʩʝ ʥʘʙʣʶʜʘʚʘʰʝ ʧʦ-ʩʣʘʙ ʭʝʨʙʠʮʠʜʝʥ ʝʬʝʢʪ. ʇʨʦʫʯʚʘʥʠʪʝ ʭʝʨʙʠʮʠʜʥʠ ʢʦʤʙʠʥʘʮʠʠ ʥʝ 

ʧʨʝʜʠʟʚʠʢʚʘʪ ʜʝʧʨʝʩʠʷ ʚ ʨʘʩʪʝʞʘ ʠ ʜʦʙʠʚʘ ʥʘ ʧʨʘʩʢʦʚʝʥʠʪʝ ʩʦʨʪʦʚʝ. 

 

 

ʀʅʉʊʀʊʋʊ ʇʆ ʇʆʏɺʆɿʅɸʅʀɽ, ɸɻʈʆʊɽʍʅʆʃʆɻʀʀ ʀ ɿɸʑʀʊɸ ʅɸ 

ʈɸʉʊɽʅʀʗʊɸ Ăʅ. ʇʋʐʂɸʈʆɺò ï ʉʆʌʀʗ 

ʆʇʊʀʄʀɿʀʈɸʅɽ ʉʀʉʊɽʄʀʊɽ ʅɸ ɿɽʄɽɼɽʃʀɽ ʀ ɼɽʌʀʅʀʈɸʅɽ ʅɸ ɼʆɹʈʀ 

ɿɽʄɽɼɽʃʉʂʀ ʇʈɸʂʊʀʂʀ ɿɸ ʉʄɽʂʏɸɺɸʅɽ ʅɸ ʂʃʀʄɸʊʀʏʅʀʊɽ ʇʈʆʄɽʅʀ  

ʇʨʦʝʢʪʲʪ ʚʢʣʶʯʚʘ ʜʚʝ ʪʝʤʠ. ɯ ʪʝʤʘ: ʇʘʨʘʤʝʪʨʠʨʘʥʝ ʠ ʚʘʣʠʜʠʨʘʥʝ ʥʘ ʤʦʜʝʣʘ ĂRothC, 

26.3ò ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʧʨʦʤʝʥʠʪʝ ʥʘ ʧʦʯʚʝʥʠʷ ʦʨʛʘʥʠʯʝʥ ʚʲʛʣʝʨʦʜ (ʇʆʉ) ʚ ʨʝʟʫʣʪʘʪ ʥʘ 

ʨʘʟʣʠʯʥʠ ʟʝʤʝʜʝʣʩʢʠ ʧʨʘʢʪʠʢʠ; ɯɯ ʪʝʤʘ: ʆʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʦʩʥʦʚʥʠ ʟʚʝʥʘ ʦʪ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ 



ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʫʩʪʦʡʯʠʚʦ ʨʘʩʪʝʥʠʝʚʲʜʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʂʘʨʙʦʥʘʪʝʥ ʏʝʨʥʦʟʝʤ ʩ ʥʘʨʫʰʝʥ 

ʚʦʜʝʥ ʨʝʞʠʤ ï ʧʨʠ ʧʨʦʤʝʥʷʱʠʪʝ ʩʝ ʢʣʠʤʘʪʠʯʥʠ ʫʩʣʦʚʠʷ (ʀʟʧʲʣʥʷʚʘ ʩʝ ʦʪ ʢʦʣʝʢʪʠʚʘ ʥʘ ʂʆʉ, 

ʃʦʤ ʩʲʛʣʘʩʥʦ ʨʝʰʝʥʠʝ ʥʘ ɽʉ ʥʘ ʉʉɸ ʦʪ 2012 ʛ.). 

ʇʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʄʦʜʝʣʘ ĂRothC, 26.3ò ʝ ʠʟʚʲʨʰʝʥʦ ʧʨʠ ʂʘʨʙʦʥʘʪʥʠ ʏʝʨʥʦʟʝʤʠ, 

ʀʟʣʫʞʝʥʠ ʂʘʥʝʣʝʥʠ ʛʦʨʩʢʠ ʧʦʯʚʠ, ʉʣʘʙʦ ʀʟʣʫʞʝʥʠ ʏʝʨʥʦʟʝʤʠ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʠ ʩʝ ʩ 

ʨʘʟʣʠʯʝʥ ʤʝʭʘʥʠʯʝʥ ʩʲʩʪʘʚ ʠ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʬʠʟʠʯʥʘ ʛʣʠʥʘ ʚ ʨʝʛʠʦʥʠ ʩ ʨʘʟʣʠʯʥʠ 

ʢʣʠʤʘʪʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɿʘ ʧʘʨʘʤʝʪʨʠʨʘʥʝ ʥʘ ʤʦʜʝʣʘ ʩʘ ʠʟʙʨʘʥʠ ʘʣʛʦʨʠʪʤʠ ʟʘ ʧʦʧʲʣʚʘʥʝ 

ʥʘ ʣʠʧʩʚʘʱʠ ʜʘʥʥʠ. ɺʝʨʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʄʦʜʝʣʘ ʧʦʢʘʟʚʘ ʥʝʛʦʚʘʪʘ ʘʜʝʢʚʘʪʥʦʩʪ ʟʘ ʫʩʣʦʚʠʷʪʘ 

ʥʘ ʩʪʨʘʥʘʪʘ. ʌʦʨʤʫʣʠʨʘʥʠʪʝ ʩʮʝʥʘʨʠʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʤʦʜʝʣʘ ĂRothC, 26.3ò ʩʝ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʨʘʟʣʠʯʝʥ ʧʨʠʭʦʜ ʥʘ ʚʲʛʣʝʨʦʜ ʩ ʨʘʩʪʠʪʝʣʥʘʪʘ ʙʠʦʤʘʩʘ (ʫʩʣʦʚʥʦ ʥʘʨʝʯʝʥʠ 

ʥʠʩʲʢ, ʩʨʝʜʝʥ, ʚʠʩʦʢ ʧʨʠʭʦʜ ʠ ʨʘʟʣʠʯʥʘ ʟʘʝʪʦʩʪ ʥʘ ʧʣʦʱʪʘ ʩ ʨʘʩʪʠʪʝʣʥʦʩʪ ʠ ʢʫʣʪʫʨʠ. 

ʉʠʤʫʣʘʮʠʠʪʝ ʩʘ ʠʟʚʲʨʰʝʥʠ ʟʘ ʧʝʨʠʦʜ ʦʪ 20 ʛʦʜʠʥʠ ʠ ʧʨʠ ʜʝʡʩʪʚʠʪʝʣʥʠ ʢʣʠʤʘʪʠʯʥʠ ʜʘʥʥʠ. ɺ 

ʨʝʟʫʣʪʘʪ ʩʘ ʩʲʟʜʘʜʝʥʠ ʤʦʜʝʣʠ, ʦʧʠʩʚʘʱʠ ʩʪʝʧʝʥʪʘ ʥʘ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʥʘ ʦʨʛʘʥʠʯʥʠʪʝ 

ʤʘʪʝʨʠʘʣʠ, ʨʘʟʣʠʯʘʚʘʱʠ ʩʝ ʧʦ ʧʨʦʠʟʭʦʜ ʠ ʩʲʩʪʘʚ; ʤʦʜʝʣʠ ʟʘ ʮʝʣʝʥʘʩʦʯʝʥʠ ʠʟʤʝʥʝʥʠʷ ʚ 

ʩʲʩʪʘʚʘ ʥʘ ʧʦʯʚʝʥʦʪʦ ʦʨʛʘʥʠʯʥʦ ʚʝʱʝʩʪʚʦ ʠ ʥʝʛʦʚʠʪʝ ʬʨʘʢʮʠʠ (DPM, RPM,BIO, HUM) ʧʨʠ 

ʨʘʟʣʠʯʥʠ ʟʝʤʝʜʝʣʩʢʠ ʧʨʘʢʪʠʢʠ (ʨʘʟʣʠʯʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʩʝʠʪʙʦʦʙʨʘʱʝʥʠʝʪʦ ʩ ʫʯʘʩʪʠʝ ʥʘ 

ʧʰʝʥʠʮʘ, ʮʘʨʝʚʠʮʘ, ʩʣʲʥʯʦʛʣʝʜ), ʟʘʦʨʘʚʘʥʝ ʠ ʠʟʥʘʩʷʥʝ ʥʘ ʨʘʩʪʠʪʝʣʥʠʪʝ ʦʩʪʘʪʲʮʠ; 

ʫʧʣʲʪʥʷʚʘʥʝ ʥʘ ʮʘʨʝʚʠʯʥʦʪʦ ʧʦʣʝ ʩ ʧʨʝʜʢʫʣʪʫʨʘ, ʟʝʣʝʥʦ ʠ ʦʨʛʘʥʠʯʥʦ ʪʦʨʝʥʝ, ʢʘʢʪʦ ʠ ʧʨʠ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦ ʫʛʘʨʥʦ ʧʦʣʝ ʠʣʠ ʧʨʠ ʤʦʥʦʢʫʣʪʫʨʥʦ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʮʘʨʝʚʠʮʘ ʠʣʠ ʧʰʝʥʠʮʘ. 

ʇʦʣʫʯʝʥʠ ʩʘ ʯʠʩʣʝʥʠ ʩʪʦʡʥʦʩʪʠ ʠ ʧʘʨʘʤʝʪʨʠ ʟʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷʪʘ ʥʘ ʨʘʩʪʠʪʝʣʥʠʪʝ ʦʩʪʘʪʲʮʠ ʠ 

ʦʨʛʘʥʠʯʥʠ ʪʦʨʦʚʝ. ɺʥʘʩʷʥʝʪʦ ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʘ ʜʦʩʪʘʚʢʘ ʚ ʧʦʯʚʘʪʘ ʥʘ 

ʙʠʦʨʘʟʛʨʘʜʠʤʘ ʙʠʦʤʘʩʘ ʠʥʠʮʠʠʨʘ ʧʦ-ʚʠʩʦʢʦ ʧʨʦʜʫʮʠʨʘʥʝ ʥʘ ʉʆ2, ʢʘʪʦ ʝ ʜʦʢʘʟʘʥ ʝʬʝʢʪʲʪ 

ʚʲʨʭʫ ʨʘʟʣʦʞʠʤʘʪʘ ʠʣʠ ʫʩʪʦʡʯʠʚʘʪʘ ʯʘʩʪ ʥʘ ʧʦʯʚʝʥʦʪʦ ʦʨʛʘʥʠʯʥʦ ʚʝʱʝʩʪʚʦ. ʇʦʣʫʯʝʥʠ ʩʘ 

ʯʠʩʣʝʥʠ ʩʪʦʡʥʦʩʪʠ ʟʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʚʲʛʣʝʨʦʜ, ʢʦʡʪʦ ʩʣʝʜʚʘ ʜʘ ʩʝ ʜʦʙʘʚʷ, ʟʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ 

ʨʘʚʥʦʚʝʩʥʦ ʥʠʚʦ ʥʘ ʇʆʉ. ʀʟʚʲʨʰʝʥʦ ʝ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʧʨʦʤʷʥʘ ʥʘ ʇʆʉ ʠ ʥʝʛʦʚʠʪʝ ʬʨʘʢʮʠʠ 

ʟʘ ʙʲʜʝʱ ʧʝʨʠʦʜ ʦʪ 50 ï 100 ʛʦʜʠʥʠ. ɺ ʨʝʟʫʣʪʘʪ ʝ ʩʲʟʜʘʜʝʥʘ ʥʘʫʯʥʘ ʙʘʟʘ ʠ ʤʝʪʦʜʦʣʦʛʠʷ ʟʘ 

ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʩʠʩʪʝʤʠʪʝ ʥʘ ʟʝʤʝʜʝʣʠʝ ʠ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʜʦʙʨʠ ʟʝʤʝʜʝʣʩʢʠ ʧʨʘʢʪʠʢʠ ʟʘ 

ʩʤʝʢʯʘʚʘʥʝ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ (ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ ʧʘʨʥʠʢʦʚʠ ʛʘʟʦʚʝ, 

ʢʦʥʢʨʝʪʥʦ ʥʘ CO2).  

ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʤʥʦʛʦʬʘʢʪʦʨʥʠ ʧʦʣʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʬʦʨʤʫʣʠʨʘʥʠ ʠʟʚʦʜʠ ʦʪʥʦʩʥʦ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʩʥʦʚʥʠ ʢʫʣʪʫʨʠ, ʚʢʣʶʯʝʥʠ ʚ ʯʝʪʠʨʠʧʦʣʥʦ ʫʧʣʲʪʥʝʥʦ ʩʝʠʪʙʦʦʙʨʘʱʝʥʠʝ 

ʧʨʠ ʨʘʟʣʠʯʥʠ ʩʠʩʪʝʤʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʦʯʚʘʪʘ ʚ ʩʲʯʝʪʘʥʠʝ ʩ ʥʦʨʤʠ ʥʘ ʤʠʥʝʨʘʣʥʦ ʪʦʨʝʥʝ ʠ 

ʤʝʪʝʦʨʦʣʦʛʠʯʥʠ ʫʩʣʦʚʠʷ; ɺ ʪʨʠʧʦʣʥʦ ʩʝʠʪʙʦʦʙʨʘʱʝʥʠʝ ʩʘ ʠʟʩʣʝʜʚʘʥʠ ʨʘʟʣʠʯʥʠ ʩʦʨʪʦʚʝ, 

ʩʝʠʪʙʝʥʠ ʥʦʨʤʠ, ʥʦʨʤʠ ʟʘ ʪʦʨʝʥʝ ʧʨʠ ʨʘʧʠʮʘ ʩ ʮʝʣ ʧʦʩʪʠʛʘʥʝ ʥʘ ʫʩʪʦʡʯʠʚʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ 

ʨʘʧʠʮʘ ʚ ʨʘʡʦʥʘ, ʦʧʨʝʜʝʣʝʥʘ ʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʥʘ ʝʯʝʤʠʢʘ ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠ ʩʤʝʩʝʥʦ 

ʦʪʛʣʝʞʜʘʥʝ ʩ ʪʨʠʪʠʢʘʣʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʦʨʝʥʝʪʦ. ɺ ʦʧʠʪ ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʘ ʤʦʥʦʢʫʣʪʫʨʘ 

ʧʰʝʥʠʮʘ (ʦʪ 1972 ʛ.) ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʙʠʦʣʦʛʠʯʥʠʪʝ ʛʨʘʥʠʮʠ ʥʘ ʥʘʩʠʱʘʥʝ ʥʘ ʧʦʣʩʢʠ 

ʩʝʠʪʙʦʦʙʨʘʱʝʥʠʷ ʩ ʧʰʝʥʠʮʘ ʠ ʚʣʠʷʥʠʝʪʦ ʥʘ ʧʨʝʢʲʩʚʘʱʠʪʝ ʢʫʣʪʫʨʠ (ʮʘʨʝʚʠʮʘ ʠ ʛʨʘʭ). 

ʇʦʣʫʯʝʥʘ ʝ ʢʦʥʢʨʝʪʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʬʠʪʦʩʘʥʠʪʘʨʥʦʪʦ ʩʲʩʪʦʷʥʠʝ (ʟʘʧʣʝʚʝʣʷʚʘʥʝ, 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ ʩʪʦʧʘʥʩʢʦʟʥʘʯʠʤʠ ʥʝʧʨʠʷʪʝʣʠ) ʧʨʠ ʛʦʣʷʤʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʚʘʨʠʘʥʪʥʠ 

ʨʘʟʣʠʯʠʷ ʠ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʢʦʥʪʨʘʩʪʥʠ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠ ʫʩʣʦʚʠʷ. ʆʧʨʝʜʝʣʝʥʘ ʝ ʧʦʧʫʣʘʮʠʦʥʥʘʪʘ 

ʧʣʲʪʥʦʩʪ ʥʘ ʦʪʜʝʣʥʠʪʝ ʚʠʜʦʚʝ, ʟʘʚʠʩʠʤʦʩʪʪʘ ʦʪ ʮʠʢʲʣʘ ʠʤ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʪʝʭʥʠʪʝ ʙʠʦʣʦʛʠʯʥʠ 

ʦʩʦʙʝʥʦʩʪʠ, ʚʠʜʲʪ ʠ ʬʝʥʦʬʘʟʘʪʘ ʥʘ ʢʫʣʪʫʨʘʪʘ, ʤʝʪʝʦʨʦʣʦʛʠʯʥʠʪʝ ʫʩʣʦʚʠʷ, ʤʝʩʪʦʦʙʠʪʘʥʠʝʪʦ 

ʠʤ ʚ ʧʦʩʝʚʘ ʠ ʜʨʫʛʠ ʬʘʢʪʦʨʠ.  

 

ɸɼɸʇʊʀʈɸʅɽ ʅɸ ʇɸʋʃʆɺʅʀʗ ʇʈʀ ʈɸɿʃʀʏʅʀ ʇʆʏɺɽʅʆ-ʂʃʀʄɸʊʀʏʅʀ 

ʋʉʃʆɺʀʗ ʀ ɸɻʈʆɽʂʆʃʆɻʀʏʅɸ ʆʎɽʅʂɸ ʅɸ ɺʒɿɼɽʁʉʊɺʀɽ 

ʀʟʨʘʙʦʪʝʥʠ ʩʘ ʪʨʠ ʢʘʨʪʠ ʥʘ ʩʪʨʘʥʘʪʘ ʩ ʨʘʡʦʥʠʨʘʥʝ ʧʦ ʩʪʝʧʝʥ ʥʘ ʧʨʠʛʦʜʥʦʩʪ ʯʨʝʟ 

ʧʨʠʣʘʛʘʥʝ ʥʘ ɻʀʉ ʧʦʜʭʦʜ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠ ʦʩʥʦʚʥʠ ʢʨʠʪʝʨʠʠ ʟʘ ʥʦʨʤʘʣʥʦ ʨʘʟʚʠʪʠʝ ʥʘ 

ʇʘʫʣʦʚʥʠʷ ï ʧʦ ʩʣʦʝʚʝ ʪʝʤʧʝʨʘʪʫʨʝʥ ʨʝʞʠʤ, ʚʘʣʝʞʠ, ʨʝʣʝʬ ʠ ʧʦʯʚʠ. ʈʘʟʨʘʙʦʪʝʥʘ ʝ ʧʦʜʨʦʙʥʘ 

ʙʘʟʦʚʘ ʪʝʭʥʦʣʦʛʠʯʥʘ ʢʘʨʪʘ ʠ ʤʦʜʝʣ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʥʘʩʘʞʜʝʥʠʷ ʦʪ ʧʘʫʣʦʚʥʠʷ. ʀʟʩʣʝʜʚʘʥʠ 

ʩʘ ʧʨʦʜʫʢʪʠʚʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʧʦʯʚʝʥʠʪʝ ʠ ʢʣʠʤʘʪʠʯʥʠ ʫʩʣʦʚʠʷ ʥʘ ʦʩʝʤ ʨʘʡʦʥʘ ʚ 



ɹʲʣʛʘʨʠʷ ʯʨʝʟ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʥʘʩʘʞʜʝʥʠʷ ʟʘ ʦʮʝʥʢʘ ʝʬʝʢʪʠʚʥʦʪʦ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʙʠʦʣʦʛʠʯʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʧʘʫʣʦʚʥʠʷ ʟʘ ʙʲʨʟʦ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʛʦʣʷʤʦ 

ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʤʘʩʘ, ʘ ʩʲʱʦ ʪʘʢʘ ʠ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʡ ʚʲʨʭʫ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. ʀʟʫʯʝʥʠ ʩʘ 

ʙʠʦʤʝʪʨʠʯʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʘʫʣʦʚʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʦʯʚʝʥʠʪʝ, ʢʣʠʤʘʪʠʯʥʠʪʝ, 

ʘʛʨʦʭʠʤʠʯʥʠʪʝ ʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʙʠʦʤʘʩʘ 

ʦʪ ʧʘʫʣʦʚʥʠʷ ʩʲʟʜʘʚʘ ʧʦʜʭʦʜʷʱʠ ʫʩʣʦʚʠʷ ʟʘ ʪʲʨʛʦʚʠʷ ʩ ʚʲʛʣʝʨʦʜʥʠ ʝʤʠʩʠʠ, ʢʘʪʦ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʝʥ ʧʦʜʭʦʜ, ʢʦʡʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʢʦʥʪʨʦʣʠʨʘʥʝ ʥʘ ʟʘʤʲʨʩʷʚʘʥʝʪʦ ʯʨʝʟ 

ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʠ ʠʥʠʮʠʘʪʠʚʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦ-ʥʠʩʢʠ ʥʠʚʘ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ 

ʟʘʤʲʨʩʠʪʝʣʠʪʝ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʚʠʜʦʚʝʪʝ ʧʘʫʣʦʚʥʠʷ ʩʘ ʧʝʨʩʧʝʢʪʠʚʥʠ ʢʘʪʦ ʬʠʪʦʨʝʤʝʜʠʘʥʪʠ 

ʥʘ ʟʘʤʲʨʩʝʥʠ ʩ ʪʝʞʢʠ ʤʝʪʘʣʠ ʧʦʯʚʠ ʧʦʨʘʜʠ ʩʠʣʥʦ ʨʘʟʚʠʚʘʱʘʪʘ ʩʝ ʢʦʨʝʥʦʚʘ ʩʠʩʪʝʤʘ ʠ ʚʠʩʦʢʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪ ʥʘ ʙʠʦʤʘʩʘ. ʇʦʣʫʯʝʥʘʪʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʠʥʬʦʨʤʘʮʠʷ ʝ ʦʙʦʙʱʝʥʘ ʚ 

ʥʘʨʲʯʥʠʢ ʟʘ ʜʦʙʨʘ ʟʝʤʝʜʝʣʩʢʘ ʧʨʘʢʪʠʢʘ ʧʨʠ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʥʘʩʘʞʜʝʥʠʷ ʦʪ ʧʘʫʣʦʚʥʠʷ, 

ʩʲʦʙʨʘʟʝʥʘ ʩ ʥʘʰʠʪʝ ʩʧʝʮʠʬʠʯʥʠ ʧʦʯʚʝʥʦ-ʢʣʠʤʘʪʠʯʥʠ ʫʩʣʦʚʠʷ. 

 

ʆʎɽʅʂɸ ʅɸ ɻʃɸɺʅʀʊɽ ʂʆʄʇʆʅɽʅʊʀ ʅɸ ɸɻʈʆɽʂʆʉʀʉʊɽʄʀʊɽ ʇʈʀ 

ʈɸɿʃʀʏʅʀ ʅʀɺɸ ʅɸ ɸʅʊʈʆʇʆɻɽʅʅʆ ɺʒɿɼɽʁʉʊɺʀɽ 

ʅʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷʪ ʧʨʦʝʢʪ ʝ ʨʘʟʨʘʙʦʪʚʘʥ ʯʨʝʟ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʯʝʪʠʨʠ ʧʦʣʩʢʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘ ʚ ʦʧʠʪʥʘʪʘ ʙʘʟʘ ʥʘ ʠʥʩʪʠʪʫʪʘ ʚ ʩ. ʎʘʣʘʧʠʮʘ ʠ ʧʨʦʜʲʣʞʘʚʘʥʝ ʥʘ ʪʝʨʝʥʥʠʪʝ 

ʧʨʦʫʯʚʘʥʠʷ ʚʲʚ ʚʨʲʟʢʘ ʩ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʠ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ, 

ʧʨʦʚʝʞʜʘʥʠ ʥʘ ʥʠʚʦ ʚʦʜʦʩʙʦʨ ʠ ʥʘʩʝʣʝʥʦ ʤʷʩʪʦ ʚ ʫʷʟʚʠʤʠ ʟʦʥʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʠʩʢʘ ʦʪ 

ʟʘʤʲʨʩʷʚʘʥʝ ʥʘ ʧʣʠʪʢʠʪʝ ʧʦʜʟʝʤʥʠ ʚʦʜʠ ʩ ʥʠʪʨʘʪʠ ʦʪ ʟʝʤʝʜʝʣʩʢʠ ʠʟʪʦʯʥʠʮʠ. ʅʘ ʙʘʟʘʪʘ ʥʘ 

ʦʧʨʝʜʝʣʝʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʬʦʨʤʠʨʘʥʘ ʦʙʱʘ ʥʘʜʟʝʤʥʘ ʙʠʦʤʘʩʘ ʠ ʧʨʦʮʝʥʪʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ 

ʝʣʝʤʝʥʪʠʪʝ ʚ ʥʝʷ ʝ ʦʧʨʝʜʝʣʝʥ ʠʟʥʦʩʲʪ ʥʘ ʘʟʦʪ ʠ ʧʝʧʝʣʥʠ ʝʣʝʤʝʥʪʠ ʠ ʪʨʘʡʥʦʪʦ ʠʤ 

ʦʪʯʫʞʜʘʚʘʥʝ ʦʪ ʧʦʣʝʪʦ ʧʨʠ ʦʪʛʣʝʞʜʘʥʠʪʝ ʢʫʣʪʫʨʠ. ʆʧʨʝʜʝʣʝʥ ʝ ʧʨʠʭʦʜʲʪ ʥʘ ʭʠʤʠʯʥʠʪʝ 

ʝʣʝʤʝʥʪʠ ʩ ʚʘʣʝʞʠʪʝ, ʠʟʯʠʩʣʝʥ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʩʨʝʜʥʠʷ ʭʠʤʠʯʝʥ ʩʲʩʪʘʚ ʠ ʛʦʜʠʰʥʘʪʘ ʠʤ ʩʫʤʘ 

ʟʘ ʨʘʡʦʥʘ ʥʘ ʩ. ʎʘʣʘʧʠʮʘ. ʉʨʝʜʥʦʛʦʜʠʰʥʠʷʪ ʧʨʠʭʦʜ ʥʘ ʥʠʪʨʘʪʝʥ ʘʟʦʪ ʧʨʝʟ ʧʝʨʠʦʜʘ ʥʘ 

ʠʟʩʣʝʜʚʘʥʝ (2012 ï 2014 ʛ.) ʚʘʨʠʨʘ ʚ ʪʝʩʥʠ ʛʨʘʥʠʮʠ ʦʪ 0,55 ʜʦ 0,86 kg.da
-1
, ʜʦʢʘʪʦ ʧʨʠʭʦʜʲʪ ʥʘ 

ʦʙʱ ʘʟʦʪ ʝ ʦʪ 1,05 ʜʦ 3,55, ʢʘʪʦ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʟʘ ʛʦʜʠʥʠʪʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʥʝ ʩʝ ʨʘʟʣʠʯʘʚʘ 

ʩʲʱʝʩʪʚʝʥʦ ʦʪ ʫʩʪʘʥʦʚʝʥʘʪʘ ʩʨʝʜʥʘ ʩʪʦʡʥʦʩʪ ʟʘ ʤʥʦʛʦʛʦʜʠʰʝʥ ʧʝʨʠʦʜ ʟʘ ʨʘʡʦʥʘ ʥʘ 

ʠʟʩʣʝʜʚʘʥʝ.  

ʅʘ ʦʩʥʦʚʘʪʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠʷ ʭʠʤʠʯʝʥ ʩʲʩʪʘʚ ʥʘ ʧʦʣʠʚʥʠʪʝ ʚʦʜʠ ʝ ʠʟʯʠʩʣʝʥ ʚʥʦʩʲʪ ʥʘ 

ʭʨʘʥʠʪʝʣʥʠ ʝʣʝʤʝʥʪʠ, ʢʦʡʪʦ ʝ ʩʲʱʝʩʪʚʝʥʦ ʧʝʨʦ ʚ ʙʘʣʘʥʩʘ ʥʘ ʚʝʱʝʩʪʚʘʪʘ ʦʩʦʙʝʥʦ ʧʨʠ 

ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʟʝʣʝʥʯʫʢʦʚʠ ʢʫʣʪʫʨʠ, ʪʲʡ ʢʘʪʦ ʩ ʧʦʣʠʚʥʘʪʘ ʥʦʨʤʘ ʩʝ ʚʥʘʩʷʪ ʠ ʟʥʘʯʠʪʝʣʥʦ 

ʢʦʣʠʯʝʩʪʚʦ ʭʠʤʠʯʥʠ ʝʣʝʤʝʥʪʠ. ʏʨʝʟ ʦʧʨʝʜʝʣʷʥʝ ʢʦʣʠʯʝʩʪʚʘʪʘ ʥʘ ʜʨʝʥʠʨʘʥʘʪʘ ʚʦʜʘ ʧʦʜ 

ʧʦʯʚʝʥʠʪʝ ʩʣʦʝʚʝ 0 - 50 ʠ 0 - 100 cm ʠ ʭʠʤʠʯʥʠʷ ʩʲʩʪʘʚ ʥʘ ʣʠʟʠʤʝʪʨʠʯʥʠʪʝ ʚʦʜʠ ʟʘ ʧʝʨʠʦʜʘ 

2012 ï 2014 ʛ. ʝ ʠʟʯʠʩʣʝʥ ʠʟʥʦʩʲʪ ʥʘ ʭʠʤʠʯʥʠʪʝ ʝʣʝʤʝʥʪʠ ʩ ʜʨʝʥʘʞʥʠʷ ʦʪʪʦʢ ʠ ʟʘʛʫʙʘʪʘ ʠʤ 

ʧʦʜ ʝʜʥʦʤʝʪʨʦʚʠʷ ʧʦʯʚʝʥ ʩʣʦʡ ʧʨʠ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʮʘʨʝʚʠʮʘ, ʞʠʪʥʠ ʠ ʟʝʣʝʥʯʫʢʦʚʠ ʢʫʣʪʫʨʠ. 

ʇʨʦʜʲʣʞʝʥʠ ʩʘ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʧʦ ʝʢʦʣʦʛʠʯʥʠʷ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʠ ʧʦʚʲʨʭʥʦʩʪʥʠʪʝ 

ʚʦʜʠ ʚʲʚ ʚʦʜʦʩʙʦʨʘ ʥʘ ʩ. ʎʘʣʘʧʠʮʘ. ʅʘʧʨʘʚʝʥʠ ʩʘ ʩʨʘʚʥʠʪʝʣʥʠ ʘʥʘʣʠʟʠ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ 

ʟʘ ʭʠʤʠʯʥʠʷ ʩʲʩʪʘʚ ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ ʧʨʝʟ ʣʷʪʥʦʪʦ ʠ ʝʩʝʥʥʦʪʦ ʧʨʦʙʦʥʘʙʠʨʘʥʝ ʥʘ 2012 ʛ. ʠ 

2013 ʛ., ʠ ʦʪ ʣʷʪʥʦʪʦ (ʤ. ʶʣʠ) ʧʨʦʙʦʥʘʙʠʨʘʥʝ ʟʘ ʮʝʣʠʷ ʧʝʨʠʦʜ ʥʘ ʠʟʩʣʝʜʚʘʥʝ (2012 ï 2014 ʛ.). 

ʀʟʛʦʪʚʝʥʠ ʩʘ ʢʘʨʪʠ ʟʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʥʘ ʧʨʦʙʦʥʘʙʦʨʥʠʪʝ ʪʦʯʢʠ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʥʠʪʨʘʪʠ 

ʚ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ ʚ ʟʝʤʣʠʱʝʪʦ ʥʘ ʩ. ʎʘʣʘʧʠʮʘ.  

 

ʉʒɺʈɽʄɽʅʅʀ ʄɽʊʆɼʀ ɿɸ ʆʎɽʅʂɸ ʅɸ ɽʈʆɿʀʗʊɸ, ʄʆɼɽʃʀʈɸʅɽ ʅɸ 

ʇʈʆʎɽʉʀʊɽ ʀ ʆʇʊʀʄʀɿʀʈɸʅɽ ʅɸ ʇʈɸʂʊʀʂʀ ɿɸ ʋʉʊʆʁʏʀɺʆ 

ʇʈʆʊʀɺʆɽʈʆɿʀʆʅʅʆ ɿɽʄɽʇʆʃɿɺɸʅɽ 

ʇʨʝʟ ʧʝʨʠʦʜʘ 2012 ï 2014 ʛ. ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ 17 ʟʘʜʘʯʠ ʚ ʨʘʤʢʠʪʝ ʥʘ 6 ʪʝʤʠ. ɿʘʣʦʞʝʥʠ ʠ 

ʧʨʦʚʝʜʝʥʠ ʩʘ 9 ʧʦʣʩʢʠ ʠ ʝʜʠʥ ʚʝʛʝʪʘʮʠʦʥʝʥ ʝʢʩʧʝʨʠʤʝʥʪ. ʆʙʥʦʚʝʥʘ ʝ ʙʘʟʘʪʘ ʜʘʥʥʠ ʦʪ 

ʝʢʩʧʝʨʠʤʝʥʪʠ ʩ ʤʦʜʝʣʥʠ ʜʲʞʜʦʚʝ ʠ ʝ ʥʘʧʨʘʚʝʥʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʥʘ ʥʘʣʠʯʥʠʪʝ ʜʘʥʥʠ ʦʪ 

ʩʪʘʮʠʦʥʘʨʥʠ ʝʨʦʟʠʦʥʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʥʦʚʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʬʘʢʪʦʨʠʪʝ ʠ 

ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʝʨʦʟʠʦʥʥʠʪʝ ʧʨʦʮʝʩʠ ʦʪ ʦʪʜʝʣʝʥ ʝʢʩʪʨʝʤʝʥ ʚʘʣʝʞ. ʉʲʟʜʘʜʝʥʠ ʩʘ ʧʨʘʢʪʠʯʝʩʢʠ 



ʦʨʠʝʥʪʠʨʘʥʠ ʤʦʜʝʣʠ (ɻʀʉ ʬʦʨʤʘʪ) ʚ ʨʘʟʣʠʯʥʠ ʤʘʱʘʙʠ ʟʘ ʢʘʪʝʛʦʨʠʟʘʮʠʷ ʥʘ ʟʝʤʠʪʝ ʧʦ 

ʧʨʠʛʦʜʥʦʩʪ ʟʘ ʝʬʝʢʪʠʚʥʦ ʩʪʦʧʘʥʩʢʦ ʠ ʧʨʦʪʠʚʦʝʨʦʟʠʦʥʥʦ ʧʦʣʟʚʘʥʝ. ʅʘʧʨʘʚʝʥʘ ʝ ʝʜʨʦʤʘʱʘʙʥʘ 

ʦʮʝʥʢʘ ʚ ɻʀʉ ʬʦʨʤʘʪ ʥʘ ʬʘʢʪʦʨʠʪʝ ʠ ʨʠʩʢʘ ʦʪ ʚʦʜʥʘ ʝʨʦʟʠʷ ʟʘ ʧʠʣʦʪʥʠ ʦʙʝʢʪʠ ʚ ʧʣʘʥʠʥʩʢʘ ʠ 

ʟʝʤʝʜʝʣʩʢʘ ʪʝʨʠʪʦʨʠʠ. ʇʦʣʫʯʝʥʠ ʩʘ ʥʦʚʠ ʜʘʥʥʠ ʟʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ ʣʠʥʝʡʥʘʪʘ 

ʝʨʦʟʠʷ ï ʨʦʚʠʥʥʘ ʠ ʙʨʘʟʜʦʚʘ. ʈʘʟʨʘʙʦʪʝʥʘ ʝ ʤʝʪʦʜʦʣʦʛʠʷ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ 

ʧʨʦʪʠʚʦʝʨʦʟʠʦʥʥʠʪʝ ʤʝʨʢʠ ʥʘ ʥʠʚʦ Ăʬʠʟʠʯʝʩʢʠ ʙʣʦʢò. ʅʘʧʨʘʚʝʥʠ ʩʘ ʦʮʝʥʢʠ ʟʘ ʬʘʢʪʦʨʠʪʝ ʠ 

ʨʠʩʢʘ ʦʪ ʚʦʜʥʘ ʝʨʦʟʠʷ ʚ ʟʦʥʘʪʘ ʥʘ ʏʝʨʥʦʟʝʤʠʪʝ ʠ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʙʲʣʛʘʨʩʢʘʪʘ ʯʘʩʪ ʥʘ 

ʚʦʜʦʩʙʦʨʠʪʝ ʥʘ ʨʝʢʠʪʝ ʉʪʨʫʤʘ ʠ ɼʫʥʘʚ, ʠ ʦʪ ʚʝʪʨʦʚʘ ʝʨʦʟʠʷ ʟʘ ʟʦʥʘʪʘ ʥʘ ʏʝʨʥʦʟʝʤʠʪʝ. 

ʉʲʟʜʘʜʝʥʠ ʠ ʠʟʩʣʝʜʚʘʥʠ ʩʘ ʧʦʯʚʦʟʘʱʠʪʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʧʨʦʣʝʪʝʥ ʝʯʝʤʠʢ, 

ʧʰʝʥʠʮʘ ʠ ʮʘʨʝʚʠʮʘ ʟʘ ʟʲʨʥʦ ʥʘ ʥʘʢʣʦʥʝʥʠ ʪʝʨʝʥʠ, ʚʢʣʶʯʚʘʱʠ ʧʨʦʪʠʚʦʝʨʠʟʠʦʥʥʠ ʤʝʪʦʜʠ 

(ʚʝʨʪʠʢʘʣʥʦ ʤʫʣʯʠʨʘʥʝ, ʨʘʟʨʦʭʢʚʘʥʝ ʥʘ ʧʦʯʚʘʪʘ ʩ ʯʠʟʝʣ ʢʫʣʪʠʚʘʪʦʨ, ʩʝʠʪʙʘ ʠ ʦʢʦʧʘʚʘʥʝ ʩ 

ʧʨʦʨʷʟʚʘʥʝ ʩ ʭʦʜʦʦʙʨʘʟʫʚʘʥʝ ʠ ʙʨʘʟʜʦʦʙʨʘʟʫʚʘʥʝ ʩ ʧʨʦʨʷʟʚʘʥʝ ʩ ʭʦʜʦʦʙʨʘʟʫʚʘʥʝ) ʠ 

ʩʲʩʪʘʚʝʥʠʪʝ ʟʘ ʮʝʣʪʘ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʠ ʘʛʨʝʛʘʪʠ. ʇʦʣʫʯʝʥʠ ʩʘ ʥʦʚʠ ʜʘʥʥʠ ʟʘ ʩʪʦʧʘʥʩʢʠʷ, 

ʝʢʦʣʦʛʠʯʝʥ ʠ ʧʦʯʚʦʟʘʱʠʪʝʥ ʝʬʝʢʪ ʥʘ ʤʠʩʢʘʥʪʫʩ Ĭ ʛʠʛʘʥʪʝʫʩ, ʧʘʫʣʦʚʥʠʷ, ʙʫʨʯʘʢ, ʬʘʮʝʣʠʷ ʠ 

ʣʠʤʝʮ ʠ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ ʟʘ ʘʜʘʧʪʠʨʘʥʝʪʦ ʠʤ ʢʲʤ ʧʦʯʚʝʥʦ-

ʢʣʠʤʘʪʠʯʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ʩʪʨʘʥʘʪʘ. ʅʘʧʨʘʚʝʥʘ ʝ ʦʮʝʥʢʘ ʥʘ ʧʦʯʚʦʟʘʱʠʪʥʠʪʝ ʧʨʘʢʪʠʢʠ, 

ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʦʧʘʟʚʘʥʝ ʥʘ ʧʦʯʚʠʪʝ ʦʪ ʝʨʦʟʠʷ ʚ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ ʦʪ ʚʦʜʦʩʙʦʨʠʪʝ ʥʘ ʨʝʢʠʪʝ 

ʦʪ ʙʲʣʛʘʨʩʢʘʪʘ ʯʘʩʪ ʥʘ ʚʦʜʦʩʙʦʨʘ ʥʘ ʨ. ɼʫʥʘʚ. ʇʦʣʫʯʝʥʠ ʩʘ ʥʦʚʠ ʜʘʥʥʠ ʦʪ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟʘ 

ʧʨʠʣʘʛʘʥʝ ʥʘ ʧʦʯʚʦʟʘʱʠʪʥʘʪʘ ʧʨʘʢʪʠʢʘ ʚʝʨʪʠʢʘʣʥʦ ʤʫʣʯʠʨʘʥʝ ʩ ʢʦʤʧʦʩʪʠʨʘʥʝ ʥʘ ʦʨʛʘʥʠʯʥʠ 

ʦʩʪʘʪʲʮʠ ʦʪ ʨʘʩʪʠʪʝʣʝʥ ʧʨʦʠʟʭʦʜ ʧʨʠ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʧʰʝʥʠʮʘ ʠ ʮʘʨʝʚʠʮʘ ʟʘ ʟʲʨʥʦ ʥʘ 

ʩʢʣʦʥʦʚʠ ʟʝʤʠ; ʟʘ ʩʪʦʧʘʥʩʢʠʷ ʠ ʧʨʦʪʠʚʦʝʨʦʟʠʦʥʝʥ ʝʬʝʢʪ ʥʘ ʣʠʤʝʮ, ʛʦʜʞʠ ʙʝʨʠ, ʧʘʫʣʦʚʥʠʷ ʠ 

ʤʥʦʛʦʛʦʜʠʰʥʠ ʪʨʝʚʥʠ ʚʠʜʦʚʝ ʠ ʩʤʝʩʠ ʦʪ ʪʷʭ ʟʘ ʩʝʥʦʢʦʩʥʦ ʠ ʧʘʩʠʱʥʦ ʧʦʣʟʚʘʥʝ; ʥʘʧʨʘʚʝʥʘ ʝ 

ʦʮʝʥʢʘ ʥʘ ʙʠʦʧʨʝʧʘʨʘʪ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʙʠʦʣʦʛʠʯʥʘʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʥʘ ʝʨʦʟʠʨʘʥʠ ʠ 

ʩʣʘʙʦʧʨʦʜʫʢʪʠʚʥʠ ʟʝʤʠ.  

 

ʈɸɿʈɸɹʆʊɺɸʅɽ ʀ ʋʉʒɺʒʈʐɽʅʉʊɺɸʅɽ ʅɸ ɽʃɽʄɽʅʊʀ ɿɸ ʀʅʊɽɻʈʀʈɸʅʆ 

ʋʇʈɸɺʃɽʅʀɽ ʅɸ ʅɽʇʈʀʗʊɽʃʀʊɽ ɺ ɸɻʈʆʎɽʅʆɿʀʊɽ. ɸʅɸʃʀɿ ʅɸ ʈʀʉʂɸ ʆʊ 

ɺʈɽɼʀʊɽʃʀ ɺ ʆɹʃɸʉʊʊɸ ʅɸ ʈɸʉʊʀʊɽʃʅʆʊʆ ɿɼʈɸɺɽ 

ʇʨʦʫʯʝʥ ʝ ʚʠʜʦʚʠʷʪ ʩʲʩʪʘʚ ʥʘ ʚʨʝʜʥʠʪʝ ʥʘʩʝʢʦʤʠ ʦʪ ʨʘʟʨʝʜʠʪʝ Hemiptera ʠ Diptera ʧʦ 

ʪʨʠʪʠʢʘʣʝ ʠ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʦʩʥʦʚʥʠʪʝ ʥʝʧʨʠʷʪʝʣʠ ʧʨʝʟ ʝʩʝʥʥʠʷ ʠ ʧʨʦʣʝʪʥʠʷ ʩʝʟʦʥ ʦʪ ʦʙʱʦ 39 

ʚʠʜʘ ʚʨʝʜʥʠ ʥʘʩʝʢʦʤʠ ʦʪ 11 ʩʝʤʝʡʩʪʚʘ. ʈʘʟʨʘʙʦʪʝʥʘ ʝ ʧʨʦʛʨʘʤʘ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ 

ʥʘʩʝʢʦʤʥʠʪʝ ʥʝʧʨʠʷʪʝʣʠ ʧʦ ʪʨʠʪʠʢʘʣʝ. ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʤʥʦʛʦʛʦʜʠʰʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʙʘʟʘʪʘ 

ʜʘʥʥʠ ʟʘ ʧʦʧʫʣʘʮʠʠʪʝ ʥʘ ʦʙʠʢʥʦʚʝʥʘʪʘ ʧʦʣʝʚʢʘ ʝ ʧʨʦʛʥʦʟʠʨʘʥʦ ʝʜʥʘ ʛʦʜʠʥʘ ʧʦ-ʨʘʥʦ ʤʘʩʦʚʦ 

ʥʘʤʥʦʞʘʚʘʥʝ ʥʘ ʥʝʧʨʠʷʪʝʣʷ ʧʨʝʟ ʝʩʝʥʪʘ ʥʘ 2014 ʛ. ʇʨʦʫʯʝʥʘ ʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʙʦʨʙʘ ʩʨʝʱʫ 

ʠʟʪʦʯʥʠʷ ʧʣʦʜʦʚ ʯʝʨʚʝʡ ʚ ʧʨʘʩʢʦʚʝʥʠ ʥʘʩʘʞʜʝʥʠʷ ʯʨʝʟ ʧʦʣʦʚʘ ʜʝʟʦʨʠʝʥʪʘʮʠʷ.  

ʀʟʧʠʪʘʥʘ ʝ ʥʦʚʘ ʩʠʩʪʝʤʘ ʟʘ ʙʦʨʙʘ ʧʨʠ ʙʠʦʣʦʛʠʯʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʷʙʲʣʢʘ, ʧʦʟʚʦʣʷʚʘʱʘ 

ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ 80% ʦʧʘʟʝʥʠ ʧʣʦʜʦʚʝ. ʀʟʩʣʝʜʚʘʥʘ ʝ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ 11 ʱʘʤʘ 

ʨʠʟʦʙʘʢʪʝʨʠʠ ʠ ʝʜʠʥ ʙʠʦʧʨʝʧʘʨʘʪ ʢʘʪʦ ʚʲʟʤʦʞʥʠ ʙʠʦʘʛʝʥʪʠ ʟʘ ʙʦʨʙʘ ʩ ʢʘʨʪʦʬʝʥʘʪʘ 

ʮʠʩʪʦʦʙʨʘʟʫʚʘʱʘ ʥʝʤʘʪʦʜʘ. ʀʟʧʠʪʘʥʠʪʝ ʧʦʯʚʝʥʠ ʦʨʛʘʥʠʟʤʠ ʩʘ ʜʦʙʨʠ ʘʥʪʘʛʦʥʠʩʪʠ ʥʘ 

ʬʠʪʦʥʝʤʘʪʦʜʠʪʝ ʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʢʘʪʦ ʙʠʦʘʛʝʥʪʠ ʟʘ ʙʦʨʙʘ ʩ ʪʷʭ. ʇʨʠ ʩʢʨʠʥʠʥʛ ʥʘ 

37 ʠʟʦʣʘʪʘ ʥʘ 4 ʚʠʜʘ ʝʥʪʦʤʦʧʘʪʦʛʝʥʥʠʪʝ ʛʲʙʠ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʠʟʦʣʘʪʠʪʝ ʩ ʥʘʡ-ʚʠʩʦʢʘ 

ʚʠʨʫʣʝʥʪʥʦʩʪ ʩʧʨʷʤʦ 7 ʚʠʜʘ ʩʢʣʘʜʦʚʠ ʥʝʧʨʠʷʪʝʣʠ. ʆʧʨʝʜʝʣʝʥʦ ʝ ʣʝʪʘʣʥʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ ʩʫʭʠ 

ʢʦʥʠʜʠʠ ʦʪ ʝʥʪʦʤʦʧʘʪʦʛʝʥʠ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩʲʩ ʟʦʦʣʠʪ ʩʧʨʷʤʦ ʟʲʨʥʦʷʜʥʠ ʙʨʲʤʙʘʨʠ. ʆʮʝʥʝʥʠ 

ʩʘ 25 ʧʲʪʷ ʥʘ ʧʨʦʥʠʢʚʘʥʝ ʥʘ ʯʝʪʠʨʠ ʥʝʧʨʠʷʪʝʣʷ ʠ ʪʝʭʥʠʪʝ ʚʝʢʪʦʨʠ (Burasphelenchus 

xylophilus, Heterodera zeae, Drozophila suzuzki, Bemisia tabaci) ʠ ʜʚʘ ʚʠʜʘ ʠʥʚʘʟʠʚʥʠ ʨʘʩʪʝʥʠʷ 

(Eriochloa villosa, E. crasipe). ɼʚʘ ʦʪ ʚʠʜʦʚʝʪʝ ï B. xylophilus ʠ D. suzuzki ʠʤʘʪ ʤʥʦʛʦ ʚʠʩʦʢʦ 

ʥʠʚʦ ʥʘ ʨʠʩʢ ʟʘ ʩʪʨʘʥʘʪʘ. ɺʠʜʦʚʠʷ ʢʦʤʧʣʝʢʩ ʥʘ B. tabaci ʥʦʩʠ ʨʠʩʢ ʚ ʢʫʣʪʠʚʘʮʠʦʥʥʠ 

ʩʲʦʨʲʞʝʥʠʷ. ʇʨʠ ʧʨʦʫʯʚʘʥʝ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʩʝʜʝʥʪʘʨʥʠ ʥʝʤʘʪʦʜʠ ʚ 33 ʣʦʢʘʣʠʪʝʪʘ ʦʪ 

ʢʘʨʪʦʬʦʧʨʦʠʟʚʦʜʠʪʝʣʥʠ ʨʘʡʦʥʠ ʥʘ ɹʲʣʛʘʨʠʷ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʧʨʝʦʙʣʘʜʘʚʘʱ ʚʠʜ ʝ G. pallida 

(24%), ʘ ʦʪ ʛʘʣʦʚʠʪʝ ʥʝʤʘʪʦʜʠ ʝ ʫʩʪʘʥʦʚʝʥ ʩʘʤʦ M. hapla. ʇʨʠ ʪʝʩʪʠʨʘʥʠ 5 ʤʝʪʦʜʘ ʟʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʥʘ ʨʦʜ Globodera ʠ ʨʦʜ Meloidogyne ʠ ʜʚʘ ʤʝʪʦʜʘ ʟʘ ʝʢʩʪʨʘʢʮʠʷ ʥʘ ɼʅʂ ʩʘ 

ʜʦʢʘʟʘʥʠ ʧʨʝʠʤʫʱʝʩʪʚʘʪʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷʪʘ ʥʘ ʚʩʝʢʠ ʤʝʪʦʜ. ʀʟʛʦʪʚʝʥ ʝ ʘʢʪʫʘʣʝʥ ʩʧʠʩʲʢ ʥʘ 



ʚʠʜʦʚʝʪʝ ʦʪ ʨʘʟʨʝʜ Thysanoptera, ʚʢʣʶʯʚʘʱ 157 ʚʠʜʘ ʦʪ 48 ʨʦʜʘ. ʉʲʦʙʱʝʥ ʝ ʥʦʚ ʟʘ ʩʪʨʘʥʘʪʘ 

ʚʠʜ ï Idolimothrips paradoxus. ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʤʦʣʝʢʫʣʘʨʥʠ ʤʘʨʢʝʨʠ ʚ ʜʚʘ ʫʯʘʩʪʲʢʘ ʥʘ ɼʅʂ ʝ 

ʠʟʚʲʨʰʝʥ ʩʢʨʠʡʥʠʥʛ ʥʘ ʧʦʧʫʣʘʮʠʠ ʥʘ 7 ʚʠʜʘ ʪʨʠʧʩʠ ʠ ʝ ʠʟʷʩʥʝʥʦ ʫʯʘʩʪʠʝʪʦ ʥʘ 

ʚʲʪʨʝʢʣʝʪʲʯʥʠ ʩʠʤʙʠʦʥʪʥʠ ʙʘʢʪʝʨʠʠ ʦʪ ʨʦʜ Wolbachia ʚ ʪʷʭʥʦʪʦ ʨʘʟʤʥʦʞʘʚʘʥʝ. ʇʨʠ 

ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ ʩʧʝʮʠʬʠʯʝʥ ʫʯʘʩʪʲʢ ʦʪ ɼʅʂ ʥʘ 4 ʙʲʣʛʘʨʩʢʠ ʠʟʦʣʘʪʘ ʥʘ ʝʥʪʦʤʦʧʘʪʦʛʝʥʥʠ 

ʥʝʤʘʪʦʜʠ ʦʪ ʨʦʜ Heterorhabditis ʝ ʫʩʪʘʥʦʚʝʥʘ ʚʠʜʦʚʘʪʘ ʠʤ ʧʨʠʥʘʜʣʝʞʥʦʩʪ. ʇʨʠ 8 

ʤʥʦʛʦʚʘʨʠʘʥʪʥʠ ʦʧʠʪʘ ʝ ʠʟʧʠʪʘʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʠʟʦʣʘʪʠ ʥʘ ʛʨʘʥʫʣʦʟʝʥ ʚʠʨʫʩ ʩʧʨʷʤʦ 

ʢʘʨʪʦʬʝʥʠʷ ʠ ʜʦʤʘʪʝʥʠʷ ʤʦʣʝʮ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʩʲʚʤʝʩʪʥʦʪʦ ʠʤ ʠʟʧʦʣʟʚʘʥʝ ʩ ʙʠʦʘʛʝʥʪʠ ʠ 

3 ʙʠʦʧʨʝʧʘʨʘʪʘ. ɼʦʢʘʟʘʥʦ ʝ, ʯʝ ʢʦʤʙʠʥʠʨʘʥʦʪʦ ʪʨʝʪʠʨʘʥʝ ʥʘ ʛʲʩʝʥʠʮʠʪʝ ʩ ʥʠʤʘʟʘʣ ʠ ʚʠʨʫʩ ʚ 

ʥʠʩʢʠ ʜʦʟʠ ʝ ʧʦ-ʝʬʝʢʪʠʚʥʦ ʦʪ ʢʦʤʙʠʥʠʨʘʥʦʪʦ ʪʨʝʪʠʨʘʥʝ ʚ ʧʦ-ʚʠʩʦʢʠ ʜʦʟʠ, ʢʘʢʪʦ ʠ ʧʨʠ 

ʨʘʟʜʝʣʥʦ ʧʨʠʣʘʛʘʥʝ. 

 

ʆʉʅʆɺʅʀ ʇɸʈɸʄɽʊʈʀ ɺʒɺ ɺɿɸʀʄʆʆʊʅʆʐɽʅʀʗʊɸ ʅɸ ʉʀʉʊɽʄɸʊɸ 

ʂʋʃʊʋʈʅʆ ʈɸʉʊɽʅʀɽ ï ʇʃɽɺɽʃ ï ʍɽʈɹʀʎʀɼ  

ʇʨʠ ʠʟʚʲʨʰʝʥʠʪʝ ʦʙʩʣʝʜʚʘʥʠʷ ʧʨʝʟ 2012 ï 2014 ʛ. ʩʝ ʫʩʪʘʥʦʚʠ ʨʘʟʰʠʨʷʚʘʥʝ ʘʨʝʘʣʘ ʥʘ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʥʘ Iva xanthifolia, ʢʦʡʪʦ ʟʘʧʘʟʚʘ ʩʚʦʠʪʝ ʜʦʩʝʛʘʰʥʠ ʛʨʘʥʠʮʠ. ʇʨʠ 

ʠʟʚʲʨʰʝʥʠʪʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʝʟ ʛʦʜʠʥʠʪʝ ʩʝ ʫʩʪʘʥʦʚʠ, ʯʝ Iva xanthifolia ʩʝ ʩʨʝʱʘ ʚ ʟʘʧʫʩʪʝʣʠ ʠ 

ʠʟʦʩʪʘʚʝʥʠ ʤʝʩʪʘ, ʢʲʜʝʪʦ ʝ ʠʟʚʲʨʰʝʥʘ ʢʦʩʠʪʙʘ ʧʨʝʟ ʝʩʝʥʪʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʚʠʜʘ 

ʦʪ Lactuca seriola, Conium maculatum ʠ Daucus carota. ʅʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘʚʣʠʟʘʥʝ ʥʘ ʚʠʜʘ ʚ 

ʦʙʨʘʙʦʪʚʘʝʤʠʪʝ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʧʣʦʱʠ ʠ ʛʨʘʜʠʥʠ. ʉʲʙʨʘʥ ʝ ʨʘʩʪʠʪʝʣʝʥ ʤʘʪʝʨʠʘʣ ʦʪ 

Ambrosia artemisiifolia ʠ Iva xanthifolia, ʢʦʡʪʦ ʝ ʠʟʧʦʣʟʚʘʥ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʠʤ 

ʢʘʪʦ ʨʘʩʪʠʪʝʣʥʠ ʝʢʩʪʨʘʢʪʠ ʟʘ ʙʦʨʙʘ ʩʨʝʱʫ ʧʨʠʯʠʥʠʪʝʣʠʪʝ ʥʘ ʙʘʢʪʝʨʠʡʥʠʪʝ ʩʪʨʫʧʷʩʚʘʥʠʷ ʧʦ 

ʜʦʤʘʪʠ ʠ ʧʠʧʝʨ. 

ʄʥʦʛʦ ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʦʣʫʯʝʥʠ ʧʨʠ ʧʨʦʫʯʚʘʥʝ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʭʝʨʙʠʮʠʜʠ ʟʘ 

ʙʦʨʙʘ ʩʨʝʱʫ ʩʠʥʷʪʘ ʢʠʪʢʘ ʧʨʠ ʜʦʤʘʪʠ. ʆʪ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʝ ʫʩʪʘʥʦʚʠ, ʯʝ ʧʣʲʪʥʦʩʪʪʘ 

ʥʘ ʧʣʝʚʝʣʘ ʩʠʥʷ ʢʠʪʢʘ ʝ ʥʘʡ-ʩʠʣʥʦ ʥʘʤʘʣʝʥʘ ʧʨʠ ʢʦʤʙʠʥʘʮʠʷʪʘ (ʥʝʤʘʩʦʣ + ʪʨʠʬʣʫʨʘʣʠʥ 

24ɽʂ + ʤʘʣʝʠʥʦʚ ʭʠʜʨʘʟʠʜ). ʇʨʦʫʯʝʥʘ ʝ ʠ ʝʬʠʢʘʩʥʦʩʪʪʘ ʥʘ ʭʝʨʙʠʮʠʜʘ ʠʤʘʟʘʤʦʢʩ, ʧʨʠʣʦʞʝʥ 

ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ ʧʝʥʜʠʤʝʪʘʣʠʥ ʟʘ ʙʦʨʙʘ ʩʨʝʱʫ ʩʠʥʷʪʘ ʢʠʪʢʘ. ʋʩʪʘʥʦʚʝʥʘ ʝ 

ʩʪʝʧʝʥʪʘ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ 9 ʩʦʨʪʘ ʜʦʤʘʪʠ ʢʲʤ ʢʦʨʝʥʦʚʠʷ ʧʘʨʘʟʠʪ ʩʠʥʷ ʢʠʪʢʘ. ʇʨʝʟ ʦʪʯʝʪʥʠʷ 

ʧʝʨʠʦʜ ʩʘ ʧʨʦʫʯʝʥʠ ʤʝʞʜʫʚʠʜʦʚʠʪʝ ʢʦʥʢʫʨʝʥʪʥʠʪʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʧʨʠ ʧʰʝʥʠʮʘ ʠ 

ʠʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʠʪʝ ʧʣʝʚʝʣʠ: ʧʦʣʩʢʘ ʧʦʚʝʪʠʮʘ (Convolvulus arvensis), ʧʦʣʩʢʘ ʨʘʣʠʮʘ 

(Delphinium consolida) ʠ ʧʦʣʩʢʘ ʧʘʣʘʤʠʜʘ (Cirsium arvense). ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʦʩʥʦʚʥʠ 

ʧʦʢʘʟʘʪʝʣʠ, ʦʧʨʝʜʝʣʷʱʠ ʤʝʞʜʫʚʠʜʦʚʠʪʝ ʢʦʥʢʫʨʝʥʪʥʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʰʝʥʠʮʘ ʠ 

ʧʣʝʚʝʣʠʪʝ ʧʦʣʩʢʘ ʧʦʚʝʪʠʮʘ (Convolvulus arvensis), ʧʦʣʩʢʘ ʨʘʣʠʮʘ (Delphinium consolida ) ʠ 

ʧʦʣʩʢʘ ʧʘʣʘʤʠʜʘ (Cirsium arvense) ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʢʦʠʪʦ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʤʦʜʝʣʠ, 

ʧʨʦʛʥʦʟʠʨʘʱʠ ʚʣʠʷʥʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʧʣʲʪʥʦʩʪʠ ʥʘ ʧʣʝʚʝʣʠʪʝ ʚʲʨʭʫ ʨʘʩʪʝʞʘ, ʨʘʟʚʠʪʠʝʪʦ ʠ 

ʜʦʙʠʚʘ ʥʘ ʧʰʝʥʠʮʘʪʘ. ʇʨʦʫʯʝʥʦ ʝ ʚʣʠʷʥʠʝʪʦ ʥʦ ʭʝʨʙʠʮʠʜʠʪʝ ʛʦʘʣ, ʣʠʥʫʨʦʥ, ʪʨʠʬʣʫʨʘʣʠʥ, 

ʧʫʣʩʘʨ, ʘʛʨʠʬʣʘʥ, 2-4 ɼ, ʂʅɽ, ʬʝʥʦʢʩʠʧʨʦʧ ïʇ-ʝʪʠʣ ʚʲʨʭʫ ʨʝʟʠʩʪʝʥʪʥʠ ʠ ʯʫʚʩʪʚʠʪʝʣʥʠ 

ʙʠʦʪʠʧʦʚʝ ʦʙʠʢʥʦʚʝʥ ʱʠʨ, ʢʦʢʦʰʦ ʧʨʦʩʦ, ʙʷʣʘ ʣʦʙʦʜʘ, ʣʠʩʠʯʘ ʦʧʘʰʢʘ, ʧʦʣʩʢʠ ʩʠʥʘʧ, 

ʚʝʪʨʫʰʢʘ ʠ ʜʨ. ʇʨʦʫʯʝʥʦ ʝ ʘʣʝʣʦʧʘʪʠʯʥʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ ʠʥʚʘʟʠʚʥʠʷ ʧʣʝʚʝʣ Fallopia 

japonica ʚʲʨʭʫ ʢʲʣʥʷʝʤʦʩʪʪʘ ʠ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʨʘʩʪʝʞ (ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʧʦʥʠʮʠʪʝ, ʜʲʣʞʠʥʘʪʘ ʥʘ 

ʢʦʨʝʥʠʪʝ, ʩʚʝʞʦʪʦ ʠ ʩʫʭʦ ʪʝʛʣʦ) ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʠʷ ʟʘ ɹʲʣʛʘʨʠʷ ʧʣʝʚʝʣ ʩʚʠʥʠʮʘ 

(Xanthium strumarium) ʠ ʥʘ ʢʫʣʪʫʨʠʪʝ ʧʰʝʥʠʮʘ (Triticum aestivum), ʮʘʨʝʚʠʮʘ (Zea mais) ʠ 

ʬʘʩʫʣ (Phaseolus vulgaris). 

 

ɼʀɸɻʅʆʉʊʀʂɸ ʅɸ ʇʈʀʏʀʅʀʊɽʃʀʊɽ ʅɸ ɹʆʃɽʉʊʀ ɺ ɿɽʄɽɼɽʃʉʂʀʊɽ 

ɽʂʆʉʀʉʊɽʄʀ: ɺɿɸʀʄʆʆʊʅʆʐɽʅʀɽ ʈɸʉʊɽʅʀɽ-ɻʆʉʊʆʇʈʀɽʄʅʀʂ-ʇɸʊʆɻɽʅ 

ʀ ʄɽʊʆɼʀ ʀ ʉʈɽɼʉʊɺɸ ɿɸ ɹʆʈɹɸ 

ɺʠʨʫʩʲʪ ʥʘ ʜʦʤʘʪʝʥʘʪʘ ʙʨʦʥʟʦʚʦʩʪ (TSWV) ʝ ʫʩʪʘʥʦʚʝʥ ʧʦ ʜʦʤʘʪʠ, ʧʠʧʝʨ ʠ 15 ʚʠʜʘ 

ʘʨʦʤʘʪʥʠ ʠ ʤʝʜʠʮʠʥʩʢʠ ʨʘʩʪʝʥʠʷ (ʤʝʞʜʫ ʢʦʠʪʦ ʥʦʚʠ ʟʘ ɹʲʣʛʘʨʠʷ Coriandrum sativum, 

Filipendula ulmaria, Serratula coronate ʠ ʜʨ.). ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʚʠʨʫʩʲʪ ʥʘ ʙʨʦʤʫʩʦʚʘʪʘ ʤʦʟʘʡʢʘ 

(ɺʄV) ʠ ʠʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʠ ʚʠʨʫʩʠ ʧʦ ʧʰʝʥʠʮʘ, ʢʘʪʦ ʞʲʣʪʦ ʝʯʝʤʠʯʝʥʦ ʚʜʞʫʜʞʘʚʘʥʝ 



(BYDV) ʠ ʧʰʝʥʠʯʝʥʦ ʚʜʞʫʜʞʘʚʘʥʝ (WDV). ɼʦʢʘʟʘʥʦ ʝ, ʯʝ ʚʠʨʫʩʲʪ ʥʘ ʥʘʙʨʘʟʜʷʚʘʥʝʪʦ ʥʘ 

ʷʙʲʣʢʦʚʦʪʦ ʩʪʲʙʣʦ ï ASGV ʚ ʛʦʩʪʦʧʨʠʝʤʥʠʢʘ ʩʝ ʨʘʟʚʠʚʘ ʣʘʪʝʥʪʥʦ. ɺʠʨʫʩʲʪ ʥʘ ʰʘʨʢʘʪʘ ʧʦ 

ʩʣʠʚʘʪʘ ï PPV ʝ ʫʩʪʘʥʦʚʝʥ ʚ 11 ʩʦʨʪʘ ʩʣʠʚʠ. ʀʜʝʥʪʠʬʠʮʠʨʘʥʠ ʩʘ ʨʘʟʣʠʯʥʠ ʚʠʨʫʩʠ ʧʦ ʜʦʤʘʪʠ, 

ʧʠʧʝʨ, ʢʨʘʩʪʘʚʠʮʠ, ʢʘʨʪʦʬʠ ʠ ʷʛʦʜʠ. ɽʩʪʝʩʪʚʝʥʘʪʘ ʧʦʧʫʣʘʮʠʷ ʥʘ ʧʨʠʯʠʥʠʪʝʣʠʪʝ ʥʘ 

ʙʘʢʪʝʨʠʡʥʠ ʩʪʨʫʧʷʩʚʘʥʠʷ ʧʦ ʜʦʤʘʪʠ ʠ ʧʠʧʝʨ ʝ ʭʝʪʝʨʦʛʝʥʥʘ ʧʦ ʚʠʜ, ʧʘʪʦʪʠʧ, ʨʘʩʠ, ʬʝʥʦʪʠʧʥʠ 

ʠ ʛʝʥʝʪʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʆʧʠʩʘʥ ʝ ʜʠʬʝʨʝʥʮʠʨʘʱʠʷʪ ʤʝʪʘʙʦʣʠʪʝʥ ʧʨʦʬʠʣ ʥʘ X. 

euvesicatoria, X. vesicatoria ʠ X. gardneri. ʅʦʚʦʫʩʪʘʥʦʚʝʥʠ ʙʘʢʪʝʨʠʠ ʩʘ: ʧʦ ʯʝʩʲʥ (Pantoea 

agglomerans, Rahnella aguatilis, Enterobacter aerogenes, Serracia odorifera, ʧʦ ʧʝʯʫʨʢʘ 

(Pseudomonas tolasii), ʧʦ ʙʣʘʪʥʦ ʢʦʢʠʯʝ (Pseudomonas viridiflava) ʠ ʧʦ ʦʨʘʥʞʝʨʠʡʥʠ ʜʦʤʘʪʠ 

(Pseudomonas corrugata). ʋʩʪʘʥʦʚʝʥʠ ʩʘ 2 ʛʝʥʦʪʠʧʘ ʜʦʤʘʪʠ, ʪʦʣʝʨʘʥʪʥʠ ʢʲʤ TSWV; 

ʩʝʣʝʢʮʠʦʥʥʠ ʣʠʥʠʠ ï ʠʟʪʦʯʥʠʮʠ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪ ʢʲʤ P. syringae pv. tomato, X. vesicatoriʘ ʠ X. 

gardneri. ʉʲʟʜʘʜʝʥ ʝ ʤʫʣʪʠʛʝʥʦʤʝʥ ʭʠʙʨʠʜ ʩ ʢʦʤʧʣʝʢʩʥʘ ʫʩʪʦʡʯʠʚʦʩʪ, ʢʦʥʪʨʦʣʠʨʘʥʘ ʦʪ 

ʥʝʟʘʚʠʩʠʤʦ ʫʥʘʩʣʝʜʷʚʘʥʠ ʜʦʤʠʥʘʥʪʥʠ ʛʝʥʠ. ɼʦʢʘʟʘʥʦ ʝ, ʯʝ ʝʪʝʨʠʯʥʠ ʤʘʩʣʘ ʦʪ ʣʘʚʘʥʜʫʣʘ, 

ʨʝʟʝʥʝ, ʨʠʛʘʥ ʠʥʭʠʙʠʨʘʪ TSWV in vitro ʠ ʜʚ.ʈʅʂʠ, ʩʧʝʮʠʬʠʯʥʠ ʟʘ PVY, ʙʣʦʢʠʨʘʪ 

ʨʝʧʣʠʢʘʮʠʷʪʘ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʤʫ ʚ ʨʘʩʪʝʥʠʝʪʦ ʛʦʩʪʦʧʨʠʝʤʥʠʢ. ʏʨʝʟ ʠʥʜʫʮʠʨʘʥʝ ʥʘ 

ʧʦʩʪʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦ ʛʝʥʥʦ ʤʲʣʯʘʥʠʝ ʝ ʧʦʩʪʠʛʥʘʪ ʧʨʠʣʦʞʠʤ ʚ ʧʨʘʢʪʠʢʘʪʘ ʝʬʝʢʪ ʩʨʝʱʫ PVY 

ʧʦ ʢʘʨʪʦʬʠ ʩʦʨʪ ɸʛʨʠʘ. ʏʨʝʟ ʧʨʝʦʚʣʘʞʥʷʚʘʥʝ ʥʘ ʩʠʣʥʦ ʠʥʬʝʢʪʠʨʘʥʠ ʧʦʯʚʠ ʝ ʜʦʢʘʟʘʥʘ 

ʚ̡ ʟʤʦʞʥʦʩʪʪʘ ʟʘ ʠʥʭʠʙʠʨʘʥʝ ʥʘ ʬʫʟʘʨʠʡʥʦ ʛʥʠʝʥʝ ʧʦ ʜʦʤʘʪʠ ʠ ʢʨʘʩʪʘʚʠʮʠ. ʇʨʦʫʯʝʥ ʝ 

ʝʬʝʢʪʲʪ ʦʪ ʧʨʠʣʘʛʘʥʝ ʥʘ ʱʘʤ ʥʘ Trichoderma spp. ʠ ʝ ʨʘʟʨʘʙʦʪʝʥ ʤʝʪʦʜ ʟʘ Ăʠʤʫʥʠʟʠʨʘʥʝò ʥʘ 

ʧʦʯʚʘʪʘ ʩ ʪʝʨʤʠʯʥʦ ʠʥʘʢʪʠʚʠʨʘʥ ʤʠʮʝʣ ʥʘ ʧʘʪʦʛʝʥʘ. ʇʨʦʩʣʝʜʝʥ ʝ ʝʬʝʢʪʲʪ ʥʘ ʨʘʟʣʠʯʥʠ 

ʬʫʥʛʠʮʠʜʠ ʩʨʝʱʫ ʬʫʟʘʨʠʦʟʘ ʧʦ ʢʣʘʩʦʚʝʪʝ ʥʘ ʧʰʝʥʠʮʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʦʧʠʪʠʪʝ ʧʦ ʨʘʟʣʠʯʥʠ ʟʘʜʘʯʠ ʠ ʩʘ ʜʦʨʘʟʚʠʪʠ ʥʦʚʠ ʤʝʪʦʜʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʜʘʥʥʠ. ʉʦʬʪʫʝʨʥʠʷʪ ʧʘʢʝʪ ʝ ʜʦʧʲʣʥʝʥ ʩ ʧʨʦʛʨʘʤʠ ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʚʝʛʝʪʘʮʠʦʥʥʠ 

ʢʦʝʬʠʮʠʝʥʪʠ.  

 

ʉʒɺʈɽʄɽʅʅʀ ʅɸʋʏʅʀ ʇʆʉʊɸʅʆɺʂʀ ɿɸ ɺʒɿʉʊɸʅʆɺʗɺɸʅɽ ʀ ʇʆɼɼʒʈɾɸʅɽ 

ʂɸɼɸʉʊʒʈɸ ʅɸ ɿɽʄɽɼɽʃʉʂʀʊɽ ɿɽʄʀ ʀ ɸɻʈʆɽʂʆʃʆɻʀʏʅʀ ʇʆʍɺɸʊʀ ʇʈʀ 

ʆʉʒʑɽʉʊɺʗɺɸʅɽ ʅɸ ʂʆʄɸʉɸʎʀʆʅʅʀ ɸʂʊʀɺʅʆʉʊʀ 

ʅʘʙʝʣʷʟʘʥ ʝ ʦʙʝʢʪʲʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ï ɽʂʊʊɽ 7920 ʟʝʤʣʠʱʝ ʊʨʘʡʢʦʚʦ, ʦʙʱʠʥʘ ʃʦʤ, 

ʦʙʣʘʩʪ ʄʦʥʪʘʥʘ. ʆʩʠʛʫʨʝʥʘ ʝ ʢʘʨʪʥʘ ʦʩʥʦʚʘ ʚ ʩʨʝʜʘ ʥʘ GIS. ʇʨʠʝʪ ʝ ʨʘʙʦʪʝʥ ʄ 1: 10 000. 

ʀʟʫʯʝʥʠ ʩʘ ʪʝʦʨʝʪʠʯʥʠʪʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʪʝ ʧʦʩʪʘʥʦʚʢʠ ʦʪ ʧʦʩʣʝʜʥʠʷ ʜʝʡʩʪʚʘʣ ʧʦʟʝʤʣʝʥ 

(ʚʝʜʦʤʩʪʚʝʥ ʢʲʤ ʄɿʍ) ʢʘʜʘʩʪʲʨ ʚ ɹʲʣʛʘʨʠʷ, 1972 ï 1991 ʛ. ʠ ʧʨʘʢʪʠʢʠʪʝ ʚ ʩʠʩʪʝʤʘʪʘ ʥʘ 

ʤʠʥʠʩʪʝʨʩʪʚʦʪʦ, ʢʦʠʪʦ ʘʢʪʫʘʣʥʦ ʩʝ ʧʨʠʣʘʛʘʪ. ʀʟʫʯʝʥʠ ʩʘ ʧʨʝʧʦʨʲʢʠʪʝ ʥʘ ʌɸʆ ʟʘ 

ʦʪʥʦʩʠʪʝʣʥʘ ʦʮʝʥʢʘ ʥʘ ʟʝʤʠʪʝ (Land Evaluation ï ʧʘʨʘʤʝʪʨʠʯʥʠ ʤʝʪʦʜʠ), ʢʘʪʦ ʱʝ ʩʝ ʪʲʨʩʷʪ 

ʧʦʜʭʦʜʠ ʟʘ ʭʘʨʤʦʥʠʟʘʮʠʷ ʥʘ ʜʦʩʪʠʛʥʘʪʦʪʦ ʫ ʥʘʩ ʩ ʪʷʭ. ʆʩʠʛʫʨʝʥʠ ʩʘ ʥʝʦʙʭʦʜʠʤʠʪʝ 

ʦʬʠʮʠʘʣʥʦ ʧʫʙʣʠʢʫʚʘʥʠ (ʅʀʄʍ, ɹɸʅ) ʜʲʣʛʦʧʝʨʠʦʜʠʯʥʠ (35 ï 45 ʛʦʜʠʥʠ) ʜʘʥʥʠ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʚʲʨʟʘʥʠ ʩ ʝʩʪʝʩʪʚʝʥʦʪʦ ʘʪʤʦʩʬʝʨʥʦ 

ʦʚʣʘʞʥʝʥʠʝ, ʢʦʠʪʦ ʚ ʧʦʩʣʝʜʩʪʚʠʝ ʱʝ ʙʲʜʘʪ ʩʚʝʜʝʥʠ ʜʦ ʘʛʨʦʢʣʠʤʘʪʠʯʥʠ, ʫʜʦʙʥʠ ʟʘ 

ʙʦʥʠʪʠʨʦʚʢʘ. ʉʲʟʜʘʜʝʥʘ ʝ ʝʣʝʢʪʨʦʥʥʘ ʙʘʟʘ ʜʘʥʥʠ ʦʪ ʪʷʭ, ʫʜʦʙʥʘ ʟʘ ʨʘʙʦʪʘ ʚ ʩʨʝʜʘ ʥʘ GIS. 

ʉʲʟʜʘʜʝʥʦ ʝ ʧʦʯʚʝʥʦ ʥʠʚʦ (ʄ 1: 10 000) ʚ GIS ʥʘ ʦʙʝʢʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ, ʦʧʠʩʘʥʠ ʩʘ ʧʦʯʚʝʥʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʘʣʛʦʨʠʪʤʠʪʝ ʟʘ ʪʷʭʥʘʪʘ ʙʦʥʠʪʠʨʦʚʢʘ. 

 

ʉʀʉʊɽʄʀ ʆʊ ɸɻʈʆʊɽʍʅʀʏɽʉʂʀ ʄɽʈʆʇʈʀʗʊʀʗ ɿɸ ʇʆɼʆɹʈʗɺɸʅɽ 

ʇʈʆɼʋʂʊʀɺʅʆʉʊʊɸ ʅɸ ʇʆʏɺɸʊɸ ɺ ʋʉʃʆɺʀʗ ʅɸ ʂʆʅɺɽʅʎʀʆʅɸʃʅʆ ʀ 

ɹʀʆʃʆɻʀʏʅʆ ɿɽʄɽɼɽʃʀɽ 

ɺʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʨʘʮʠʦʥʘʣʠʟʠʨʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʧʦʣʩʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝ 

ʧʨʦʫʯʚʘʪ ʟʘ ʚʩʠʯʢʠ ʩʲʩʪʘʚʥʠ ʟʚʝʥʘ, ʢʘʪʦ ʩʝ ʪʲʨʩʷʪ ʥʘʡ-ʦʧʪʠʤʘʣʥʠʪʝ ʚʘʨʠʘʥʪʠ, ʩ ʢʦʠʪʦ ʦʪ 

ʝʜʥʘ ʩʪʨʘʥʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʫʩʪʦʡʯʠʚʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʘ ʦʪ ʜʨʫʛʘ ï ʜʘ ʩʝ ʧʦʜʜʲʨʞʘ ʠ 

ʚʲʟʩʪʘʥʦʚʷʚʘ ʧʦʯʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ. ʅʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪ, ʠʟʚʲʨʰʝʥʘ ʧʦ 

ʪʝʤʘʪʘ ʧʨʝʟ ʦʪʯʝʪʥʘʪʘ ʛʦʜʠʥʘ ʧʦʢʨʠʚʘ ʧʨʝʜʚʠʜʝʥʠʪʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʤʝʪʦʜʠʯʥʠʷ ʧʣʘʥ. 

ʆʧʨʝʜʝʣʝʥʠ ʩʘ ʦʧʠʪʥʠʪʝ ʧʣʦʱʠ, ʚʟʝʪʠ ʩʘ ʧʨʦʙʠ ʟʘ ʘʛʨʦʭʠʤʠʯʝʥ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʥ ʘʥʘʣʠʟ, 

ʯʘʩʪ ʦʪ ʢʦʠʪʦ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ. ʇʦʣʫʯʝʥʠ ʩʘ ʜʘʥʥʠ ʟʘ ʦʩʥʦʚʥʠ ʬʠʟʠʯʥʠ ʠ ʘʛʨʦʭʠʤʠʯʥʠ 



ʧʘʨʘʤʝʪʨʠ ʥʘ ʧʦʯʚʘʪʘ ʚ ʧʦʣʩʢʠ ʦʧʠʪʠ ʚ ʆɹ ɹʦʞʫʨʠʱʝ, ʦʧʠʪʥʦ ʧʦʣʝ ʀʌʈɻ ï ɹɸʅ ɻʦʨʥʠ 

ʃʦʟʝʥ ʠ ʚ ɼʇ ʆʧʠʪʥʘ ʩʪʘʥʮʠʷ ʧʦ ʧʦʣʠʚʥʦ ʟʝʤʝʜʝʣʠʝ, ʩ. ʀʚʘʡʣʦ, ʇʘʟʘʨʜʞʠʢ, ʢʘʢʪʦ ʠ ʟʘ 

ʜʦʙʠʚʠʪʝ ʦʪ ʮʘʨʝʚʠʮʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʷʢʦʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠ ʤʝʨʦʧʨʠʷʪʠʷ. ʇʦ ʪʝʤʘʪʘ ʩʝ 

ʠʟʧʠʪʚʘ ʩʪʨʫʢʪʫʨʘ ʠ ʚʠʜʦʚ ʩʲʩʪʘʚ ʥʘ ʧʦʣʩʢʠ ʢʫʣʪʫʨʠ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʙʠʦʣʦʛʠʯʥʦ ʟʝʤʝʜʝʣʠʝ. 

ʇʦʣʫʯʝʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʦʣʩʢʠ ʦʧʠʪʠ ʩ ʨʝʜʫʚʘʥʝ ʥʘ ʢʫʣʪʫʨʠʪʝ ʠ ʦʪ ʣʘʙʦʨʘʪʦʨʥʠ ʘʥʘʣʠʟʠ. 

ʇʦ ʪʝʤʘʪʘ Ăʆʮʝʥʢʘ ʥʘ ʨʠʩʢʘ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʚʲʨʭʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʩʥʦʚʥʠ 

ʟʝʤʝʜʝʣʩʢʠ ʢʫʣʪʫʨʠ, ʦʪʛʣʝʞʜʘʥʠ ʧʨʠ ʨʘʟʣʠʯʥʠ ʪʝʭʥʦʣʦʛʠʠò ʝ ʧʦʩʪʨʦʝʥʘ ʙʘʟʘ ʜʘʥʥʠ ʦʪ 

ʝʢʩʧʝʨʠʤʝʥʪʠ ʩ ʧʝʪ ʭʠʙʨʠʜʠ ʮʘʨʝʚʠʮʘ, ʦʪʛʣʝʞʜʘʥʘ ʚ ʦʩʝʤ ʘʛʨʦʝʢʦʣʦʛʠʯʥʠ ʨʘʡʦʥʠ ʥʘ 

ʩʪʨʘʥʘʪʘ ʧʨʠ ʨʘʟʣʠʯʥʘ ʘʛʨʦʪʝʭʥʠʢʘ. 

ʅʘ ʧʲʨʚʠ ̫ʝʪʘʧ ʝ ʠʟʚʲʨʰʝʥʘ ʧʲʨʚʠʯʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠʪʝ, ʢʘʪʦ ʝ 

ʦʮʝʥeʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʚʣʠʷʥʠʝ ʥʘ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʪʝ ʬʘʢʪʦʨʠ ʛʲʩʪʦʪʘ ʥʘ ʧʦʩʝʚʘ, ʭʠʙʨʠʜ ʠ 

ʤʝʪʝʦʨʦʣʦʛʠʯʥʠ ʫʩʣʦʚʠʷ ʚʲʨʭʫ ʜʦʙʠʚʠʪʝ, ʦʧʨʝʜʝʣʝʥʠ ʩʘ ʦʧʪʠʤʘʣʥʠ ʛʲʩʪʦʪʠ ʥʘ ʧʦʩʝʚʘ ʟʘ 

ʤʘʢʩʠʤʘʣʝʥ ʜʦʙʠʚ ʠ ʝ ʥʘʧʨʘʚʝʥʦ ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʪʷʭ ʧʨʠ ʧʦʣʠʚʥʠ ʠ ʥʝʧʦʣʠʚʥʠ ʫʩʣʦʚʠʷ.  

 

ɻɽʆʍʀʄʀʗ ʅɸ ɺʊʆʈʀʏʅʆ ʈɸɿʉɽʗʅʀ ɽʃɽʄɽʅʊʀ ɺ ʇʆʏɺʀ ʀ ʊɽʍʅʆɻɽʅʅʀ 

ʆɹɽʂʊʀ 

ʎʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʠʷ ʧʨʦʝʢʪ ʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ, ʨʘʡʦʥʠʨʘʪ ʠ ʢʘʨʪʦʛʨʘʬʠʨʘʪ 

ʛʝʦʭʠʤʠʯʥʠʪʝ ʟʦʥʠ, ʦʙʨʘʟʫʚʘʥʠ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʧʦʯʚʝʥʘʪʘ 

ʧʦʢʨʠʚʢʘ, ʪʷʭʥʘʪʘ ʫʩʪʦʡʯʠʚʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʤʠʢʨʦʤʦʨʬʦʣʦʛʠʯʥʘ ʜʠʘʛʥʦʩʪʠʢʘ.  

ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʩʘ ʠʟʚʲʨʰʝʥʠ ʧʨʝʜʚʠʜʝʥʠʪʝ ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ 

ʥʷʢʦʣʢʦ ʦʙʝʢʪʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʩʢʘʣʠ, ʧʦʯʚʦʦʙʨʘʟʫʚʘʱʠ ʤʘʪʝʨʠʘʣʠ ʠ ʩʝʜʠʤʝʥʪʠ, ʚʲʛʣʠʱʘ ʠ 

ʚʲʛʣʝʥʦʩʥʠ ʭʦʨʠʟʦʥʪʠ. ɹʷʭʘ ʦʙʦʙʱʝʥʠ ʣʠʪʝʨʘʪʫʨʥʠʪʝ ʜʘʥʥʠ ʟʘ ʪʝʟʠ ʦʙʝʢʪʠ ʠ ʙʝʰʝ ʩʲʟʜʘʜʝʥ 

ʨʘʙʦʪʝʥ ʚʘʨʠʘʥʪ ʥʘ ʛʝʦʭʠʤʠʯʥʘʪʘ ʙʘʟʘ ʜʘʥʥʠ, ʢʦʷʪʦ ʱʝ ʧʨʝʜʩʪʘʚʷ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʠ 

ʛʝʦʭʠʤʠʯʥʦʪʦ ʨʘʡʦʥʠʨʘʥʝ ʥʘ ʤʠʢʨʦʝʣʝʤʝʥʪʠʪʝ ʚ ʧʦʯʚʝʥʘʪʘ ʧʦʢʨʠʚʢʘ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ 

ʪʝʨʠʪʦʨʠʠ. ɹʷʭʘ ʩʲʟʜʘʜʝʥʠ 2 ʣʦʢʘʣʥʠ ʤʦʥʠʪʦʨʠʥʛʦʚʠ ʤʨʝʞʠ ʟʘ ʪʝʨʝʥʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʦʪʦ ʚʘʨʠʨʘʥʝ ʥʘ ʤʠʢʨʦʝʣʝʤʝʥʪʠʪʝ. ɽʜʥʘʪʘ ʦʪ ʪʷʭ ʝ ʧʨʠʚʲʨʟʘʥʘ ʠ ʧʨʝʜʩʪʘʚʝʥʘ ʚ 

ɻʀʉ. 

ʀʟʚʲʨʰʝʥʠ ʙʷʭʘ ʠ ʧʲʨʚʠʪʝ ʪʝʨʝʥʥʠ ʧʨʦʫʯʚʘʥʠʷ ʥʘ ʠʟʙʨʘʥʠ ʊʝʭʥʦʛʝʥʥʠ ʧʦʯʚʠ, ʘ 

ʨʝʟʫʣʪʘʪʠʪʝ ʩʘ ʧʫʙʣʠʢʫʚʘʥʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦ ʩʧʠʩʘʥʠʝ ʩ ʠʤʧʘʢʪ ʬʘʢʪʦʨ.   

 

ʀʅʆɺɸʎʀʆʅʅʀ ʈɽʐɽʅʀʗ ʀ ʊɽʍʅʆʃʆɻʀʀ ɿɸ ʇʆɼɼʒʈɾɸʅɽ ʀ 

ʇʆɺʀʐɸɺɸʅɽ ʅɸ ʇʆʏɺɽʅʆʊʆ ʇʃʆɼʆʈʆɼʀɽ ʀ ʆʇɸɿɺɸʅɽ ʅɸ ʆʂʆʃʅɸʊɸ 

ʉʈɽɼɸ ʏʈɽɿ ʀɿʇʆʃɿɺɸʅɽ ʅɸ ʆʈɻɸʅʀʏʅʀ ʊʆʈʆɺɽ ʀ ʆʊʇɸɼʒʎʀ ɺ 

ʉɽʃʉʂʆʉʊʆʇɸʅʉʂɸʊɸ ʇʈɸʂʊʀʂɸ ʀ ɿɸ ʇʈʆʀɿɺʆɼʉʊɺʆ ʅɸ ɽʅɽʈɻʀʗ ʆʊ ɺɽʀ 

ʈʘʟʨʘʙʦʪʝʥʘ ʝ ʤʝʪʦʜʠʢʘ ʟʘ ʦʙʝʟʟʘʨʘʟʷʚʘʥʝ ʥʘ ʫʪʘʡʢʠʪʝ ʦʪ ʇʉʆɺ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʚʘʨʦʚʠ ʤʘʪʝʨʠʘʣʠ. ʇʨʦʚʝʜʝʥʠ ʩʘ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʢʘʪʦ ʩʘ ʟʘʣʦʞʝʥʠ ʨʘʟʣʠʯʥʠ ʥʦʨʤʠ ʥʘ 

ʦʙʨʘʙʦʪʚʘʥʝ ʥʘ ʫʪʘʡʢʠʪʝ ʩ ʥʝʛʘʩʝʥʘ ʚʘʨ ʠ ʝ ʫʩʪʘʥʦʚʝʥʘ ʥʘʡ-ʝʬʝʢʪʠʚʥʘʪʘ ʥʦʨʤʘ ʠ ʚʨʝʤʝ ʟʘ 

ʦʙʝʟʟʘʨʘʟʷʚʘʥʝ. ʅʘʧʨʘʚʝʥʘ ʝ ʟʜʨʘʚʥʦ-ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʫʪʘʡʢʠʪʝ ʦʪ ʇʉʆɺ ʚ ʉʪʘʨʘ 

ɿʘʛʦʨʘ, ʂʘʟʘʥʣʲʢ, ʊʨʦʷʥ, ɹʣʘʛʦʝʚʛʨʘʜ, ʈʘʟʣʦʛ, ɹʨʝʟʦʚʦ ʠ ʉʦʬʠʷ ʠ ʝ ʜʘʜʝʥʦ ʩʪʘʥʦʚʠʱʝ ʟʘ 

ʪʝʭʥʠʪʝ ʢʘʯʝʩʪʚʘ ʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʚ ʧʨʘʢʪʠʢʘʪʘ. ɿʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ 

ʩʨʘʚʥʠʪʝʣʥʠʷ ʝʬʝʢʪ ʦʪ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʫʪʘʡʢʠ ʦʪ ʇʉʆɺ ʠ ʦʙʦʨʩʢʠ ʪʦʨ ʢʘʪʦ ʧʦʯʚʝʥʠ 

ʧʦʜʦʙʨʠʪʝʣʠ ʩʘ ʧʨʦʩʣʝʜʝʥʠ ʧʨʦʤʝʥʠʪʝ ʚ ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʜʚʘ ʧʦʯʚʝʥʠ ʪʠʧʘ, ʚʲʨʭʫ ʢʦʠʪʦ ʝ 

ʧʨʦʚʝʜʝʥ ʚʝʛʝʪʘʮʠʦʥʝʥ ʦʧʠʪ ʠ ʝ ʥʘʧʨʘʚʝʥ ʭʠʤʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ʨʘʩʪʠʪʝʣʥʘʪʘ ʧʨʦʜʫʢʮʠʷ ï 

ʣʁ ʮʝʨʥʘ. 

ʈʘʟʨʘʙʦʪʝʥ ʝ ʤʝʪʦʜʠʯʝʥ ʧʣʘʥ ʠ ʝ ʧʨʦʚʝʜʝʥ ʚʝʛʝʪʘʮʠʦʥʝʥ ʦʧʠʪ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʝʬʝʢʪʘ ʦʪ 

ʜʚʘ ʧʨʠʨʦʜʥʠ ʧʨʦʜʫʢʪʘ ï ʚʝʨʤʠʢʫʣʠʪ ʠ ʟʝʦʣʠʪ ʠ ʚʣʠʷʥʠʝʪʦ ʠʤ ʚʲʨʭʫ ʜʦʙʠʚʘ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 

ʧʦʯʚʘʪʘ. ʀʥʜʠʢʘʪʦʨʥʘ ʢʫʣʪʫʨʘ ʝ ʤʘʨʫʣʷ. ʍʘʨʘʢʪʝʨʠʟʠʨʘʥ ʠ ʦʮʝʥʝʥ ʝ ʥʦʚ ʧʦʯʚʝʥ ʧʦʜʦʙʨʠʪʝʣ 

ï ɹʠʦʣʘʡʬ ʠ ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʤʝʪʦʜʠʢʘ ʟʘ ʧʦ-ʥʘʪʘʪʲʰʥʦʪʦ ʤʫ ʧʨʠʣʘʛʘʥʝ ʟʘ ʦʙʝʟʟʘʨʘʟʷʚʘʥʝ ʥʘ 

ʫʪʘʡʢʠʪʝ ʦʪ ʇʉʆɺ ʠ ʢʘʪʦ ʧʦʯʚʝʥ ʧʦʜʦʙʨʠʪʝʣ. ʋʩʪʘʥʦʚʝʥʦ ʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʜʚʘ ʚʠʜʘ ʙʠʦʰʣʘʤ, 

ʧʦʣʫʯʝʥ ʦʪ ʧʦʣʫʧʨʦʠʟʚʦʜʩʪʚʝʥʘ ʠʥʩʪʘʣʘʮʠʷ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʙʠʦʛʘʟ ʚʲʨʭʫ ʭʠʤʠʯʥʠʪʝ 

ʩʚʦʡʩʪʚʘ ʥʘ ʜʚʘ ʧʦʯʚʝʥʠ ʪʠʧʘ, ʚʲʨʭʫ ʢʦʠʪʦ ʩʘ ʧʨʦʚʝʜʝʥʠ ʚʝʛʝʪʘʮʠʦʥʥʠ ʦʧʠʪʠ. ʅʘʧʨʘʚʝʥ ʝ 

ʭʠʤʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ʨʘʩʪʠʪʝʣʥʘʪʘ ʧʨʦʜʫʢʮʠʷ ʦʪ ʠʥʜʠʢʘʪʦʨʥʘʪʘ ʢʫʣʪʫʨʘ. 



 

ɹʀʆʊɽʍʅʆʃʆɻʀʏʅʀ ʄɽʊʆɼʀ ɿɸ ʇʆɼʆɹʈʗɺɸʅɽ ʅɸ ʂɸʏɽʉʊɺʆʊʆ ʀ 

ʇʆɺʀʐɸɺɸʅɽ ɼʆɹʀɺʀʊɽ ʆʊ ʇɸʇʋɼɸ (VIGNA UNGUICULATA L.) ʀ ʆʇɸɿɺɸʅɽ 

ʅɸ ʉʂʃɸɼʀʈɸʅɸʊɸ ʇʈʆɼʋʂʎʀʗ 

ʎʝʣ ʥʘ ʧʨʦʝʢʪʘ ï ʀʟʩʣʝʜʚʘʥʝ ʢʘʧʘʮʠʪʝʪʘ ʥʘ ʤʠʢʨʦʩʠʤʙʠʦʥʪʠʪʝ ʚ ʩʠʩʪʝʤʘʪʘ ʧʘʧʫʜʘïɸʄ 

ʛʲʙʠïʘʟʦʪʬʠʢʩʠʨʘʱʠ ʙʘʢʪʝʨʠʠ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʩʪʨʝʩʘ ʦʪ ʟʘʩʫʰʘʚʘʥʝ, ʧʦʜʦʙʨʷʚʘʥʝ 

ʢʘʯʝʩʪʚʦʪʦ ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʜʦʙʠʚʘ ʦʪ ʢʫʣʪʫʨʘʪʘ, ʧʨʠʣʦʞʝʥʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠ ʚ ʢʦʤʙʠʥʘʮʠ.̫ 

ʇʨʠʣʦʞʝʥʠʝ ʥʘ ʠʟʦʣʘʪʠ ʥʘ ʝʥʪʦʤʦʧʘʪʦʛʝʥʥʠ ʛʲʙʠ ʟʘ ʦʧʘʟʚʘʥʝ ʥʘ ʩʢʣʘʜʠʨʘʥʘʪʘ ʧʨʦʜʫʢʮʠʷ ʦʪ 

ʧʘʧʫʜʘ ʦʪ ʧʘʧʫʜʦʚʠʷ ʟʲʨʥʦʷʜ.   

ʇʨʦʚʝʜʝʥ ʝ ʙʠʦʣʦʛʠʯʝʥ ʪʝʩʪ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʚʠʨʫʣʝʥʪʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʱʘʤʦʚʝ 

Bradyrhizobium japonicum ʠ Rhizobium spp. ʧʨʠ ʧʘʧʫʜʘ. ʇʦʜʙʨʘʥʠ ʩʘ ʱʘʤʦʚʝ ʘʟʦʪʬʠʢʩʠʨʘʱʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ ʩ ʚʠʩʦʢʘ ʚʠʨʫʣʝʥʪʥʦʩʪ ʟʘ ʠʟʧʠʪʚʘʥʝ ʚ ʩʲʜʦʚʠ ʦʧʠʪʠ. 

ʇʨʦʚʝʜʝʥ ʝ ʩʲʜʦʚ ʦʧʠʪ ʥʘ ɸʣʫʚʠʘʣʥʦ-ʣʠʚʘʜʥʘ ʧʦʯʚʘ ʚ ʩ. ʎʘʣʘʧʠʮʘ ʩ ʮʝʣ ʩʝʣʝʢʮʠʷ ʥʘ 

ʝʬʝʢʪʠʚʥʠ ʠʥʦʢʫʣʘʥʪʠ ʛʨʫʜʢʦʚʠ ʙʘʢʪʝʨʠʠ ʠ ʝʥʜʦʤʠʢʦʨʠʟʥʠ ʛʲʙʠ, ʧʨʠʣʦʞʝʥʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ 

ʠ ʚ ʢʦʤʙʠʥʘʮʠʷ, ʦʢʘʟʚʘʱʠ ʧʦʣʦʞʠʪʝʣʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʬʦʨʤʠʨʘʥʝ ʥʘ ʜʦʙʠʚʘ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 

ʟʲʨʥʦʪʦ ʥʘ ʧʘʧʫʜʘ. ʀʟʧʠʪʘʥʠ ʩʘ ʧʝʪ ʱʘʤʘ Bradyrhizobium japonicum, ʝʜʠʥ ʱʘʤ Rhizobium spp. 

ʠ ʤʠʢʦʨʠʟʥʘʪʘ ʛʲʙʘ Glomus intraradices ʧʨʠ ʪʨʠ ʩʦʨʪʘ ʧʘʧʫʜʘ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʩʦʨʪ 1 

(ʍʨʠʩʠ) ʝ ʥʘʡ-ʦʪʟʠʚʯʠʚ ʢʲʤ ʠʥʦʢʫʣʘʮʠʷ ʩ ʘʟʦʪʬʠʢʩʠʨʘʱʠ ʙʘʢʪʝʨʠʠ ʠ ʤʠʢʦʨʦʟʥʘʪʘ ʛʲʙʘ Gl. 

Intraradices, ʧʨʠʣʦʞʝʥʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠ ʚ ʢʦʤʙʠʥʘʮʠʷ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʧʦ-ʚʠʩʦʢ ʜʦʙʠʚ ʦʪ 

ʟʲʨʥʦ. ʇʦʜʙʨʘʥʠ ʩʘ ʱʘʤʦʚʝ ʘʟʦʪʬʠʢʩʠʨʘʱʠ ʙʘʢʪʝʨʠʠ ʠ ʩʦʨʪ ʧʘʧʫʜʘ ʟʘ ʧʨʦʜʲʣʞʘʚʘʥʝ ʥʘ 

ʠʟʧʠʪʚʘʥʝʪʦ.  

ʅʘ ʙʘʟʘʪʘ ʥʘ ʧʨʦʚʝʜʝʥ ʩʲʜʦʚ ʦʧʠʪ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʠʥʦʢʫʣʠʨʘʥʝʪʦ ʩ ʨʘʟʣʠʯʥʠ ʱʘʤʦʚʝ 

ʘʟʦʪʬʠʢʩʠʨʘʱʠ ʙʘʢʪʝʨʠʠ, ʢʘʢʪʦ ʠ ʢʦʤʙʠʥʠʨʘʥʦʪʦ ʠʥʦʢʫʣʠʨʘʥʝ ʩ ʘʟʦʪʬʠʢʩʠʨʘʱʠ ʙʘʢʪʝʨʠʠ ʠ 

ʝʥʜʦʤʠʢʦʨʠʟʥʠ ʛʲʙʠ ʧʦʚʠʰʘʚʘ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʦʪ ʨʘʩʪʝʥʠʷʪʘ. ʇʨʠ ʜʚʦʡʥʘʪʘ 

ʠʥʦʢʫʣʘʮʠʷ ʤʠʢʦʨʠʟʥʠ ʛʲʙʠ ʠ Rhizobium ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʩʝ ʦʧʨʝʜʝʣʷ ʛʣʘʚʥʦ ʦʪ 

ʤʘʩʪʥʦ ʨʘʟʪʚʦʨʠʤʠʪʝ ʘʥʪʠʦʢʩʠʜʘʥʪʠ. ɺʦʜʦʨʘʟʪʚʦʨʠʤʠʪʝ ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʩʘ ʦʧʨʝʜʝʣʷʱʠ ʧʨʠ 

ʚʘʨʠʘʥʪʠʪʝ Br. japonicum-274 ʠ Br. japonicum-272. ʇʨʠ ʨʘʩʪʝʥʠʷʪʘ, ʠʥʦʢʫʣʠʨʘʥʠ ʩ ʤʠʢʦʨʠʟʥʠ 

ʛʲʙʠ ʧʣʶʩ Br. japonicum ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʪʘ ʟʘʱʠʪʘ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 

ʬʣʘʚʦʥʦʠʜʠ. ʇʦ ʟʘʜʘʯʘ Ăʀʟʧʠʪʚʘʥʝ ʥʘ ʝʥʪʦʤʦʧʘʪʦʛʝʥʥʠʪʝ ʛʲʙʠ ʢʘʪʦ ʘʣʪʝʨʥʘʪʠʚʘ ʥʘ 

ʭʠʤʠʯʝʩʢʠʷ ʤʝʪʦʜ ʟʘ ʦʧʘʟʚʘʥʝ ʩʝʤʝʥʘʪʘ ʦʪ ʧʘʧʫʜʦʚ ʟʲʨʥʦʷʜò ʩʘ ʧʨʦʚʝʜʝʥʠ ʣʘʙʦʨʘʪʦʨʥʠ 

ʝʢʩʧʝʨʠʤʝʥʪʠ ʟʘ ʠʟʧʠʪʚʘʥʝ ʚʠʨʫʣʝʥʪʥʦʩʪʪʘ ʥʘ 4 ʠʟʦʣʘʪʘ ʥʘ ʝʥʪʦʤʦʧʘʪʦʛʝʥʥʠʪʝ ʛʲʙʠ 

Beauveria bassiana (ʠʟʦʣʘʪ 694Bb) ʠ Metarhizium anisopliae (15Ma, 17Ma ʠ 619Ma) ʩʧʨʷʤʦ 

ʚʲʟʨʘʩʪʥʠʪʝ ʥʘʩʝʢʦʤʠ ʥʘ ʧʘʧʫʜʦʚʠʷ ʟʲʨʥʦʷʜ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʠʟʦʣʘʪ 694Bb ʥʘ Beauveria 

bassiana ʝ ʩ ʥʘʡ-ʚʠʩʦʢʘ ʚʠʨʫʣʝʥʪʥʦʩʪ. ɽʢʩʧʝʨʠʤʝʥʪʠʪʝ ʱʝ ʧʨʦʜʲʣʞʘʪ ʩ ʮʝʣ ʥʘʤʠʨʘʥʝ ʥʘ 

ʚʠʩʦʢʦʚʠʨʫʣʝʥʪʥʠ ʠʟʦʣʘʪʠ ʥʘ ʝʥʪʦʤʦʧʘʪʦʛʝʥʥʠ ʛʲʙʠ ʩʧʨʷʤʦ ʧʘʧʫʜʦʚʠʷ ʟʲʨʥʦʷʜ.   

 

ʆʇʊʀʄʀɿʀʈɸʅɽ ʀɿʇʆʃɿɺɸʅɽʊʆ ʅɸ ʄʀʅɽʈɸʃʅʀ ʀ ʆʈɻɸʅʀʏʅʀ ʊʆʈʆɺɽ ɺ 

ʅɸʐɽʊʆ ɿɽʄɽɼɽʃʀɽ ʇʈʀ ʀɿʇʒʃʅɽʅʀɽʊʆ ʅɸ ɽɺʈʆʇɽʁʉʂʀʊɽ ɼʀʈɽʂʊʀɺʀ 

ʇʦ ʪʝʤʘ 1: Ăɹʘʣʘʥʩ ʥʘ ʭʨʘʥʠʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ʥʠʚʦ ʬʝʨʤʘ ï ʚ ʧʦʤʦʱ ʥʘ ʬʝʨʤʝʨʠʪʝ, 

ʠʟʧʲʣʥʷʚʘʱʠ ʅʠʪʨʘʪʥʘʪʘ ʜʠʨʝʢʪʠʚʘ ʥʘ ɽʉò ʝ ʥʘʧʨʘʚʝʥ ʧʦʜʙʦʨ ʥʘ ʬʝʨʤʠ, ʟʘ ʢʦʠʪʦ ʱʝ ʩʝ 

ʧʨʦʚʝʞʜʘʪ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʙʘʣʘʥʩʘ ʥʘ ʘʟʦʪ ʠ ʬʦʩʬʦʨ. ʇʦʣʫʯʝʥʠ ʩʘ ʥʦʚʠ ʧʘʨʘʤʝʪʨʠ ʟʘ 

ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʩʣʘʤʘ: ʟʲʨʥʦ ʧʨʠ ʧʰʝʥʠʮʘ, ʢʦʠʪʦ ʜʘ ʩʝ ʟʘʣʦʞʘʪ ʚ ʠʟʯʠʩʣʠʪʝʣʥʘʪʘ ʯʘʩʪ ʥʘ 

ʩʦʬʪʫʝʨʘ ʟʘ ʙʘʣʘʥʩ. ʇʦ ʪʝʤʘ 2: Ăɺʲʚʝʞʜʘʥʝ ʦʩʥʦʚʠʪʝ ʥʘ ʧʨʝʮʠʟʥʦʪʦ ʟʝʤʝʜʝʣʠʝ ʧʨʠ ʨʘʟʣʠʯʥʠ 

ʧʦʯʚʠ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʦ ʪʦʨʝʥʝ ʠ ʤʝʣʠʦʨʘʮʠʷò ʝ ʟʘʣʦʞʝʥ ʧʦʣʩʢʠ ʦʧʠʪ ʩ ʦʧʠʪʥʘ ʢʫʣʪʫʨʘ 

ʝʯʝʤʠʢ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʧʘʨʘʤʝʪʨʠ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʧʨʝʮʠʟʠʨʘʥʝʪʦ ʥʘ ʪʦʨʦʚʠʪʝ ʥʦʨʤʠ ʧʨʠ 

ʨʘʟʣʠʯʥʠʪʝ ʢʫʣʪʫʨʠ. ʈʘʙʦʪʠ ʩʝ ʧʦ ʩʨʘʚʥʠʪʝʣʥʦ ʠʟʧʠʪʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʦʮʝʥʢʘ ʥʘ 

ʜʦʩʪʲʧʥʠʪʝ ʬʦʨʤʠ ʥʘ ʬʦʩʬʦʨ ʠ ʢʘʣʠʡ ʚ ʧʦʯʚʘʪʘ ʧʨʠ 150 ʧʨʦʙʠ ʦʪ ʮʷʣʘʪʘ ʩʪʨʘʥʘ. ʇʨʦʫʯʝʥʦ ʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʦʪʦ ʚʘʨʠʨʘʥʝ ʥʘ NPK ʧʨʠ ʉʤʦʣʥʠʮʘ. ʇʦʣʫʯʝʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠ ʟʘ ʩʨʘʚʥʷʚʘʥʝ ʥʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʠ ʚʨʝʤʝʚʠ ʜʘʥʥʠ ʟʘ ʦʩʥʦʚʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ɿʘʩʦʣʝʥʠ ʧʦʯʚʠ ʥʘ ʙʘʟʘʪʘ ʥʘ 

ʧʨʦʙʠ, ʚʟʝʪʠ ʦʪ ʤʦʥʠʪʦʨʠʥʛʦʚʘ ʤʨʝʞʘ ʚ ʨʘʟʣʠʯʥʠ ʛʦʜʠʥʠ. ʇʦ ʪʝʤʘ 3: Ăʇʦʣʫʯʘʚʘʥʝ ʥʘ 

ʧʘʨʘʤʝʪʨʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʤʦʜʝʣ, ʧʨʠʣʘʛʘʥ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʅʠʪʨʘʪʥʘʪʘ ʜʠʨʝʢʪʠʚʘ ʥʘ ɽʉ 

ʯʨʝʟ ʦʧʪʠʤʠʟʠʨʘʥʦ ʚʥʘʩʷʥʝ ʥʘ ʪʦʨʦʚʝʪʝ ʩ ʧʦʣʠʚʥʘʪʘ ʚʦʜʘ ʧʨʠ ʟʝʣʝʥʯʫʮʠ ʠ ʷʛʦʜʦʧʣʦʜʥʠò ʩʘ 



ʚʟʝʪʠ ʠʟʭʦʜʥʠʪʝ ʧʨʦʙʠ ʟʘ ʩʲʩʪʦʷʥʠʝʪʦ ʧʦʯʚʘʪʘ ʧʨʝʜʠ ʬʝʨʪʠʛʘʮʠʷ ʥʘ ʤʘʣʠʥʠ. ʅʘʧʨʘʚʝʥ ʝ 

ʘʥʘʣʠʟ ʥʘ ʧʨʦʙʠʪʝ ʟʘ NPK. ɺʟʝʪʠ ʩʘ ʠʟʭʦʜʥʠʪʝ ʧʨʦʙʠ ʠ ʧʨʦʙʠ ʦʪ ʢʨʘʷ ʥʘ ʚʝʛʝʪʘʮʠʷʪʘ ʦʪ 

ʟʝʣʝʥʯʫʢʦʚʘ ʬʝʨʤʘ ʦʪ ʩ. ʂʣʠʤʝʥʪ. ʅʘʧʨʘʚʝʥʠʪʝ ʘʥʘʣʠʟʠ ʧʦʢʘʟʚʘʪ ʠʟʤʝʥʝʥʠʝ ʚ ʧʨʝʜʚʠʞʚʘʥʝʪʦ 

ʥʘ ʤʠʥʝʨʘʣʥʠ ʠ ʦʨʛʘʥʠʯʥʠ ʩʲʝʜʠʥʝʥʠʷ ʧʦ ʧʦʯʚʝʥʠʷ ʧʨʦʬʠʣ ʩ ʧʦʣʠʚʥʘʪʘ ʚʦʜʘ. ʇʦ ʪʝʤʘ 4: 

Ăɺʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʯʥʠʪʝ ʪʦʨʦʚʝ ʠ ʬʫʨʘʞʥʠʪʝ ʪʨʝʚʠ ʟʘ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʚʲʛʣʝʨʦʜʘ ʚ ʧʦʯʚʘʪʘ, 

ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʦʪʜʝʣʷʥʝʪʦ ʥʘ ʧʘʨʥʠʢʦʚʠ ʛʘʟʦʚʝ ʚ ʘʪʤʦʩʬʝʨʘʪʘ ʠ ʠʟʤʝʥʝʥʠʝ ʥʘ ʧʦʯʚʝʥʦʪʦ 

ʧʣʦʜʦʨʦʜʠʝôô ʝ ʟʘʣʦʞʝʥ ʧʦʣʩʢʠ ʦʧʠʪ ʩ ʦʧʠʪʥʘ ʢʫʣʪʫʨʘ ʝʯʝʤʠʢ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʧʘʨʘʤʝʪʨʠ, 

ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʧʨʝʮʠʟʠʨʘʥʝʪʦ ʥʘ ʥʦʨʤʠʪʝ ʥʘ ʦʙʦʨʩʢʠ ʪʦʨ. ʇʨʦʜʲʣʞʘʚʘ ʠʟʚʝʞʜʘʥʝʪʦ ʥʘ 

ʦʧʠʪʘ, ʨʘʟʧʦʣʦʞʝʥ ʚ ʦʧʠʪʥʦʪʦ ʧʦʣʝ ʥʘ ʀʌ, ʇʣʝʚʝʥ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʚʲʛʣʝʨʦʜʥʦʪʦ 

ʥʘʪʨʫʧʚʘʥʝ ʚ ʧʦʯʚʘʪʘ ʧʨʠ ʨʘʟʣʠʯʥʠ ʪʨʝʚʥʠ ʩʤʝʩʢʠ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʨʝʚʥʠ ʩʤʝʩʢʠ ʚʦʜʠ ʜʦ 

ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʧʦʯʚʝʥʠʷ ʚʲʛʣʝʨʦʜ ʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʚʲʛʣʝʨʦʜʘ ʚ ʘʪʤʦʩʬʝʨʘʪʘ. ɿʘ ʦʧʨʝʜʝʣʷʥʝ 

ʚʣʠʷʥʠʝʪʦ ʥʘ ʧʨʦʠʟʚʝʜʝʥ ʦʪ ʨʘʩʪʠʪʝʣʥʠ ʦʩʪʘʪʲʮʠ ʢʦʤʧʦʩʪ ʝ ʧʨʦʚʝʜʝʥ ʚʝʛʝʪʘʮʠʦʥʝʥ ʦʧʠʪ ʩ 

ʤʥʦʛʦʛʦʜʠʰʥʘ ʢʫʣʪʫʨʘ ï ʨʝʤʦʥʪʘʥʪʥʠ ʷʛʦʜʠ. ʇʨʦʩʣʝʜʝʥʦ ʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ 

ʠʟʪʦʯʥʠʮʠ ʥʘ ʪʦʨʝʥʝ ʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʢʦʤʧʦʩʪʠ ʠ ʦʙʦʨʩʢʠ ʪʦʨ ʚʲʨʭʫ 

ʢʦʣʠʯʝʩʪʚʦʪʦ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʜʦʙʠʚʠʪʝ ʦʪ ʷʛʦʜʠ. ʇʦ ʪʝʤʘ 5 ʧʨʦʜʲʣʞʘʚʘ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ 

ʜʘʥʥʠ ʦʪ ʧʦʣʩʢʠ ʦʧʠʪʠ ʟʘ ʪʝʩʪʚʘʥʝʪʦ ʠʤ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʦʜʝʣ. ʇʨʘʚʠ ʩʝ ʩʨʘʚʥʝʥʠʝ ʥʘ 

ʧʘʨʘʤʝʪʨʠ, ʥʝʦʙʭʦʜʠʤʠ ʧʨʠ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ ʫʩʣʦʚʠʷʪʘ ʥʘ ʥʘʰʝʪʦ ʟʝʤʝʜʝʣʠʝ.  

 

ʉʒɺʈɽʄɽʅʅʆ ʉʒʉʊʆʗʅʀɽ, ʆʎɽʅʂɸ ʅɸ ʆʈɻɸʅʀʏʅʆʊʆ ɺɽʑɽʉʊɺʆ ʅɸ 

ʇʆʏɺʀʊɽ ɺ ɹʒʃɻɸʈʀʗ ʀ ʇʆɼʍʆɼʀ ɿɸ ʋʉʊʆʁʏʀɺʆ ʋʇʈɸɺʃɽʅʀɽ 

ɺʲʨʭʫ 17 ʧʦʯʚʝʥʠ ʦʙʨʘʟʮʠ ʩʘ ʠʟʧʠʪʘʥʠ 6 ʤʝʪʦʜʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʦʯʚʝʥ ʦʨʛʘʥʠʯʝʥ 

ʚʲʛʣʝʨʦʜ ʚ 4 ʣʘʙʦʨʘʪʦʨʠʠ ʦʪ ɽʉ. ʇʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʩʘ ʩʨʘʚʥʝʥʠ ʠ ʩʘ ʠʟʚʝʜʝʥʠ ʨʝʛʨʝʩʠʦʥʥʠ 

ʫʨʘʚʥʝʥʠʷ ʠ ʪʨʘʥʩʬʝʨʥʠ ʢʦʝʬʠʮʠʝʥʪʠ ʟʘ ʧʨʝʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʨʘʟʣʠʯʥʠʪʝ 

ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʩʲʧʦʩʪʘʚʝʥʠ ʩʲʩ ʩʪʘʥʜʘʨʪʝʥ ʤʝʪʦʜ ï ʤʝʪʦʜ ʥʘ ʩʫʭʦʪʦ ʠʟʛʘʨʷʥʝ. ʆʮʝʥʢʘʪʘ ʥʘ 

ʤʝʪʦʜʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʨʛʘʥʠʯʝʥ ʚʲʛʣʝʨʦʜ, ʧʨʠʣʘʛʘʥ ʚ ʉʝʢʮʠʷ Ăɻʝʥʝʟʠʩ, ʛʝʦʛʨʘʬʠʷ ʠ 

ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʧʦʯʚʠʪʝò ʝ ʠʟʚʲʨʰʝʥ ʯʨʝʟ ʠʟʧʠʪʚʘʥʝʪʦ ʤʫ ʥʘ ʰʠʨʦʢʘ ʦʩʥʦʚʘ ʚ 

ʤʝʞʜʫʣʘʙʦʨʘʪʦʨʝʥ ʪʝʩʪ ï WEPAL (ISO/IEC 17043), ʢʦʝʪʦ ʧʦʢʘʟʚʘ, ʯʝ ʧʨʠʣʘʛʘʥʠʷʪ ʤʝʪʦʜ ʝ ʩ 

ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʩʧʝʢʪʨʠ ʥʘ ʧʦʯʚʠʪʝ ʚ ʙʣʠʟʢʘʪʘ 

ʠʥʬʨʘʯʝʨʚʝʥʘ ʦʙʣʘʩʪ ʧʦʪʚʲʨʞʜʘʚʘʪ, ʯʝ ʩʲʱʝʩʪʚʫʚʘʪ ʩʧʝʮʠʬʠʯʥʠ ʨʘʟʣʠʢʠ ʤʝʞʜʫ 

ʩʧʝʢʪʨʘʣʥʠʪʝ ʜʘʥʥʠ ʥʘ ʧʦʯʚʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʪʠʧʦʚʝ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʧʦʤʘʛʘʪ ʟʘ 

ʠʟʷʩʥʷʚʘʥʝ ʥʘ ʭʠʤʠʯʥʘʪʘ ʧʨʠʨʦʜʘ ʥʘ ʧʦʯʚʝʥʘʪʘ ʭʠʜʨʦʬʦʙʥʦʩʪ ʠ ʤʝʪʦʜʠʪʝ ʟʘ ʤʝʣʠʦʨʘʮʠʷ ʧʨʠ 

ʧʦʯʚʠ ʧʦʜ ʠʛʣʦʣʠʩʪʥʘ ʨʘʩʪʠʪʝʣʥʦʩʪ. ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʝ ʠʟʛʦʪʚʝʥ ʘʥʘʣʠʟ ʥʘ 

ʩʲʩʪʦʷʥʠʝʪʦ ʠ ʟʘʧʘʩʠʪʝ ʥʘ ʦʨʛʘʥʠʯʥʦ ʚʝʱʝʩʪʚʦ ʚ ʨʝʢʫʣʪʠʚʠʨʘʥʠ ʟʝʤʠ ʩ ʨʘʟʣʠʯʥʦ 

ʟʝʤʝʧʦʣʟʚʘʥʝ. ʇʦʣʫʯʝʥʠ ʩʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʤʘʩʠʚʠʪʝ ʦʪ ʜʘʥʥʠ ʟʘ ʦʩʥʦʚʥʠ 

ʬʠʟʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʦʙʱ ʦʨʛʘʥʠʯʝʥ ʚʲʛʣʝʨʦʜ ʚ ʧʦʚʲʨʭʥʦʩʪʥʠʪʝ 0 ï 10 

cm ʠ 10 ï 20 cm ʧʦʯʚʝʥʠ ʩʣʦʝʚʝ ʚ 41 ʪʦʯʢʠ ʥʘ ʧʣʦʱ 1 km
2
 ʚ ʪʝʩʪʦʚʠ ʫʯʘʩʪʲʢ ʚ ʟʝʤʣʠʱʝʪʦ ʥʘ 

ʙʠʚʝhʪʦ ʦʧʠʪʥʦ ʧʦʣʝ ʥʘ ʀʇɸɿʈ Ăʅ. ʇʫʰʢʘʨʦʚò ï ʩ. ʃʦʟʝʥ, ʉʦʬʠʡʩʢʦ. ʆʧʨʝʜʝʣʝʥʦ ʝ 

ʧʨʦʬʠʣʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʠ ʪʠʧʘ ʥʘ ʭʫʤʫʩʘ ʚ 4 ʧʦʜʨʦʙʥʦ ʠʟʩʣʝʜʚʘʥʠ 

ʧʨʦʬʠʣʠ ʚ ʟʝʤʣʠʱʝʪʦ. ʋʧʣʲʪʥʝʥʦʩʪʪʘ ʥʘ ʧʦʯʚʝʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʝ ʠʜʝʥʪʠʬʠʮʠʨʘʥʘ ʯʨʝʟ 

ʧʦʢʘʟʘʪʝʣʠʪʝ: ʩʪʝʧʝʥ ʥʘ ʫʧʣʲʪʥʝʥʦʩʪ, ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʘʝʨʘʮʠʦʥʥʠ ʧʦʨʠ ʩ ʨʘʟʤʝʨ ʧʦ-ʛʦʣʷʤ ʦʪ 

30 ɛm, ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʬʠʣʪʨʘʮʠʷ ʠ ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʧʨʦʥʠʢʚʘʥʝ. ʇʨʝʟ ʦʪʯʝʪʥʘʪʘ ʛʦʜʠʥʘ ʩʘ 

ʥʘʙʠʨʘʥʠ ʜʘʥʥʠ ʟʘ ʩʲʜʲʨʞʘʥʠʝ ʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʉ ʚ ʤʨʝʞʘʪʘ ʟʘ ʝʢʦʣʦʛʠʯʝʥ ʤʦʥʠʪʦʨʠʥʛ. 

ʉʲʟʜʘʜʝʥʘ ʝ ʙʘʟʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʚʲʛʣʝʨʦʜʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʚ ʧʦʚʲʨʭʥʦʩʪʥʠʷ ʠ ʚʪʦʨʠʷ ʩʣʦʡ 20 ï 

40 cm. ʅʘʩʣʦʞʝʥʠ ʩʘ ʢʘʨʪʠ ʟʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʢʠʩʝʣʠʪʝ ʧʦʯʚʠ ʠ ʩʝ ʧʦʜʛʦʪʚʷʪ ʪʘʢʠʚʘ ʟʘ 

ʟʘʤʲʨʩʝʥʠʪʝ ʧʦʯʚʠ ʚ ʩʪʨʘʥʘʪʘ. ɺ ʫʩʣʦʚʠʷʪʘ ʥʘ ʚʝʛʝʪʘʮʠʦʥʥʠ ʦʧʠʪʠ ʩʘ ʦʪʯʝʪʝʥʠ ʝʬʝʢʪʠ ʥʘ 

ʪʝʞʢʠʪʝ ʤʝʪʘʣʠ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʠʤ ʚʲʚ ʬʨʘʢʮʠʠʪʝ ʥʘ ʭʫʤʫʩʥʠʪʝ ʚʝʱʝʩʪʚʘ. ʈʘʟʨʘʙʦʪʝʥʠ ʩʘ 

ʥʦʚʠ ʘʣʛʦʨʠʪʤʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʪʘ Ăʭʫʤʫʩʥʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʧʦʯʚʠʪʝò ʩʧʨʷʤʦ 

ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʧʰʝʥʠʮʘ, ʮʘʨʝʚʠʮʘ, ʩʣʲʥʯʦʛʣʝʜ ʠ ʟʘʭʘʨʥʦ ʮʚʝʢʣʦ. ʆʪʯʠʪʘ ʩʝ (ʯʨʝʟ 

ʧʘʨʘʤʝʪʨʠʨʘʥʝ) ʝʜʥʦʚʨʝʤʝʥʥʦ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʦʨʛʘʥʠʯʥʦ ʚʝʱʝʩʪʚʦ (ʦʧʨʝʜʝʣʝʥʦ ʧʦ 

ʜʝʡʩʪʚʘʱʠʪʝ ʤʝʪʦʜʠ) ʠ ʜʲʣʙʦʯʠʥʘʪʘ ʥʘ ʭʫʤʫʩʠʨʘʥʦʩʪ. ɿʘ ʩʨʘʚʥʝʥʠʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʩ 

ʘʢʪʫʘʣʥʦ ʧʨʠʣʘʛʘʥʠʪʝ ʫ ʥʘʩ ʧʦʩʪʘʥʦʚʢʠ, ʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʪʘʙʣʠʯʥʦ ʠ ʛʨʘʬʠʯʥʦ. ʈʘʟʨʘʙʦʪʝʥʘ 

ʝ ʩʭʝʤʘ ʟʘ ʩʠʥʭʨʦʥʠʟʠʨʘʥʝ ʥʘ ʦʮʝʥʢʠʪʝ ʩ ʧʨʝʧʦʨʲʢʠʪʝ ʥʘ ʌɸʆ ï ʧʨʠʝʪʠ ʚ ɽʉ. 



 

ʅʆɺʀ ʀ ʋʉʒɺʒʈʐɽʅʉʊɺɸʅʀ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀ ʀ ʊɽʍʅʀʏɽʉʂʀ ʈɽʐɽʅʀʗ 

ɿɸ ʈɸʉʊɽʅʀɽɺʒɼʉʊɺʆʊʆ ʀ ɾʀɺʆʊʅʆɺʒɼʉʊɺʆʊʆ 

ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʧʦ ʧʨʦʝʢʪʘ ʝ ʨʘʙʦʪʝʥʦ ʧʦ 12 ʟʘʜʘʯʠ. ɸʥʘʣʠʟʠʨʘʥʠ ʩʘ 

ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʧʣʦʜʦʫʣʦʚʠʪʝʣʠ ʠ ʝ ʧʨʝʜʣʦʞʝʥʘ ʢʦʥʮʝʧʮʠʷ ʠ ʩʭʝʤʘ ʥʘ ʨʘʙʦʪʘ ʥʘ 

ʫʩʲʚʲʨʰʝʥʩʪʚʘʥ ʠ ʦʧʨʦʩʪʝʥ ʧʣʦʜʦʦʫʣʦʚʠʪʝʣ. ʆʙʦʩʥʦʚʘʥʘ ʝ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʦʙʦʙʱʝʥʠ 

ʢʨʠʪʝʨʠʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʮʝʣʝʩʲʦʙʨʘʟʥʠ ʨʘʟʤʝʨʠ ʥʘ ʧʦʣʝʪʘʪʘ, ʢʦʠʪʦ ʜʘ ʦʩʠʛʫʨʷʚʘʪ 

ʨʘʮʠʦʥʘʣʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʟʝʤʝʜʝʣʩʢʘʪʘ ʪʝʭʥʠʢʘ. ʌʦʨʤʫʣʠʨʘʥʠ ʩʘ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ 

ʧʦʢʨʠʪʠʷʪʘ ʟʘ ʦʪʜʝʣʥʠʪʝ ʛʨʫʧʠ ʜʝʪʘʡʣʠ ʥʘ ʙʲʨʟʦʠʟʥʦʩʚʘʱʠ ʩʝ ʯʘʩʪʠ, ʨʘʙʦʪʥʠ ʦʨʛʘʥʠ ʠ 

ʜʝʪʘʡʣʠ ʦʪ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʘʪʘ ʪʝʭʥʠʢʘ ʠ ʦʙʦʨʫʜʚʘʥʝ, ʨʘʙʦʪʝʱʠ ʚ ʫʩʣʦʚʠʷ ʥʘ ʘʙʨʘʟʠʚʥʦ 

ʠʟʥʦʩʚʘʥʝ, ʪʨʠʝʥʝ, ʚʠʩʦʢʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʨʦʤʝʥʣʠʚʠ ʫʜʘʨʥʠ ʥʘʪʦʚʘʨʚʘʥʠʷ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʠ ʠ 

ʘʛʨʝʩʠʚʥʠ ʚʲʥʰʥʠ ʫʩʣʦʚʠʷ ʠ ʩʨʝʜʠ, ʩʲʦʙʨʘʟʥʦ ʤʘʪʝʨʠʘʣʠʪʝ, ʦʪ ʢʦʠʪʦ ʩʘ ʠʟʨʘʙʦʪʝʥʠ ʠ 

ʫʩʣʦʚʠʷʪʘ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʷ. 

ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʧʨʠʥʮʠʧʲʪ ʥʘ ʬʠʢʩʠʨʘʥʝ ʦʢʘʟʚʘ ʩʲʱʝʩʪʚʝʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ 

ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʜʦʠʣʥʠʪʝ ʠʥʩʪʘʣʘʮʠʠ, ʧʦʚʝʜʝʥʠʝʪʦ ʠ ʙʣʘʛʦʩʲʩʪʦʷʥʠʝʪʦ ʥʘ 

ʞʠʚʦʪʥʠʪʝ ʠ ʥʷʢʦʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʧʦʣʫʯʘʚʘʥʘʪʘ ʧʨʦʜʫʢʮʠʷ. ʋʪʦʯʥʝʥʠ ʩʘ ʢʨʠʪʝʨʠʠʪʝ ʟʘ ʦʮʝʥʢʘ 

ʥʘ ʪʦʚʘ ʚʣʠʷʥʠʝ. ʈʘʟʨʘʙʦʪʝʥʘ ʝ ʝʜʠʥʥʘ ʤʝʪʦʜʠʢʘ ʟʘ ʝʢʩʪʝʨʠʦʨʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʜʨʝʙʥʠ 

ʧʨʝʞʠʚʥʠ ʞʠʚʦʪʥʠ. ʆʧʨʝʜʝʣʝʥʠ ʩʘ ʢʨʠʪʝʨʠʠʪʝ ʟʘ ʦʮʝʥʢʘ ʥʘ ʯʝʩʪʦʪʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ 

ʧʫʣʩʘʪʦʨʠʪʝ ʠ ʝ ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʧʫʣʩʘʪʦʨʠ ʩ ʧʦʜʦʙʨʝʥʠ ʧʘʨʘʤʝʪʨʠ. 

ʆʙʦʩʥʦʚʘʥʘ ʝ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʜʘ ʠʤ ʩʝ 

ʜʘʜʝ ʧʦʚʝʯʝ ʩʚʦʙʦʜʘ ʥʘ ʜʝʡʩʪʚʠʝ ʧʨʠ ʩʜʨʫʞʘʚʘʥʝʪʦ, ʘ ʢʦʛʘʪʦ ʩʝ ʠʩʢʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʫʙʩʠʜʠʠ, 

ʪʷ ʜʘ ʙʲʜʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʘʟʤʝʨʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʠ ʥʝʛʦʚʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ. 

 

ʀɿʉʃɽɼɺɸʅɽ ʀ ʈɸɿʈɸɹʆʊɺɸʅɽ ʅɸ ʊɽʍʅʆʃʆɻʀʏʅʀ ʈɽʐɽʅʀʗ ɿɸ 

ʄɽʍɸʅʀɿʀʈɸʅɽ ʇʈʀɹʀʈɸʅɽʊʆ ʅɸ ʎɺɽʊɸ ʆʊ ʈʆɿʆɺʀ ʅɸʉɸɾɼɽʅʀʗ 

ɺ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʮʝʣʪʘ ʥʘ ʧʨʦʝʢʪʘ ï ʜʘ ʩʝ ʩʲʟʜʘʜʝ ʤʘʰʠʥʘ ʟʘ ʤʝʭʘʥʠʟʠʨʘʥʝ 

ʧʨʠʙʠʨʘʥʝʪʦ ʥʘ ʮʚʝʪʘ ʦʪ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ, ʩ ʢʦʝʪʦ ʜʘ ʩʝ ʧʦʚʠʰʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ 

ʨʦʟʦʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʠ ʜʘ ʩʝ ʧʦʜʦʙʨʷʪ ʫʩʣʦʚʠʷʪʘ ʥʘ ʪʨʫʜ ʥʘ ʙʝʨʘʯʠʪʝ ʥʘ ʨʦʟʦʚ ʮʚʷʪ, ʧʨʝʟ 

ʠʟʤʠʥʘʣʠʷ ʝʪʘʧ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʠ ʘʥʘʣʠʟʠʨʘʥʠ ʦʩʦʙʝʥʦʩʪʠʪʝ ʧʨʠ ʦʪʛʣʝʞʜʘʥʝʪʦ ʥʘ ʤʘʩʣʦʜʘʡʥʘ 

ʨʦʟʘ ʠ ʧʨʠʙʠʨʘʥʝʪʦ ʥʘ ʨʦʟʦʚʠʷ ʮʚʷʪ. ʆʙʦʩʥʦʚʘʥʠ ʩʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʪʝ ʠ ʝʥʝʨʛʝʪʠʯʥʠ 

ʧʘʨʘʤʝʪʨʠ ʥʘ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʝʥ ʘʛʨʝʛʘʪ, ʢʦʡʪʦ ʜʘ ʧʦʟʚʦʣʠ ʦʪʢʲʩʚʘʥʝ ʥʘ ʨʘʟʮʲʬʥʘʣʠʷ ʮʚʷʪ 

ʠ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ ʚ ʨʝʜʦʚʝʪʝ ʥʘ ʨʦʟʦʚʠʪʝ ʥʘʩʘʞʜʝʥʠʷ ʥʘ ʙʝʨʘʯʠʪʝ ʠ ʩʲʙʨʘʥʘʪʘ ʦʪ ʪʷʭ 

ʧʨʦʜʫʢʮʠʷ ʧʦ ʚʨʝʤʝ ʥʘ ʨʦʟʦʙʝʨʘ. ʈʘʟʨʘʙʦʪʝʥ ʝ ʠʜʝʝʥ ʧʨʦʝʢʪ ʟʘ ʪʝʭʥʠʯʝʩʢʦ ʨʝʰʝʥʠʝ ʥʘ 

ʨʘʙʦʪʥʘʪʘ ʯʘʩʪ ʥʘ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʠʷ ʘʛʨʝʛʘʪ, ʢʘʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʪʝʧʝʥʪʘ ʥʘ 

ʤʝʭʘʥʠʟʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʩʲʙʠʨʘʥʝ ʥʘ ʨʦʟʦʚʠʷ ʮʚʷʪ ʩʘ ʧʨʝʜʣʦʞʝʥʠ ʜʚʘ ʚʘʨʠʘʥʪʘ ʥʘ 

ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʨʘʙʦʪʥʘʪʘ ʤʘʰʠʥʘ. 

ʆʩʥʦʚʘʪʘ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʨʘʙʦʪʥʘʪʘ ʤʘʰʠʥʘ ʩʘ 

ʤʦʨʬʦʣʦʛʠʯʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʥʘʜʟʝʤʥʘʪʘ ʯʘʩʪ ʥʘ ʤʘʩʣʦʜʘʡʥʠʪʝ ʨʦʟʦʚʠ ʥʘʩʘʞʜʝʥʠʷ 

(ʚʠʩʦʯʠʥʘ ʠ ʰʠʨʠʥʘ ʥʘ ʨʦʟʦʚʠʷ ʭʨʘʩʪ, ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʮʚʝʪʦʚʝʪʝ ʠ ʪ. ʥ.), ʥʘʣʦʞʝʥʘʪʘ ʧʨʠ 

ʨʦʟʦʙʝʨʘ ʧʨʘʢʪʠʢʘ ʮʚʝʪʲʪ ʦʪ ʚʩʝʢʠ ʨʝʜ ʜʘ ʩʝ ʩʲʙʠʨʘ ʜʚʫʩʪʨʘʥʥʦ ʦʪ ʜʚʘʤʘ ʨʦʟʦʙʝʨʘʯʘ, 

ʠʟʠʩʢʚʘʥʝʪʦ ʟʘ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʨʘʥʥʦ ʥʘʯʘʣʦ ʥʘ ʨʘʙʦʪʥʠʷ ʜʝʥ, ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʚ 

ʩʚʝʪʦʚʥʘʪʘ ʧʨʘʢʪʠʢʘ ʤʝʭʘʥʠʟʤʠ ʟʘ ʘʛʨʝʛʘʪʠʨʘʥʝ ʥʘ ʨʘʙʦʪʥʠ ʤʘʰʠʥʠ ʢʲʤ ʝʥʝʨʛʝʪʠʯʥʠʪʝ 

ʩʨʝʜʩʪʚʘ ʧʨʠ ʬʦʨʤʠʨʘʥʝ ʥʘ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʠʷ ʘʛʨʝʛʘʪ ʠ ʜʨ. ʇʨʠ ʠʟʙʦʨʘ ʥʘ ʝʥʝʨʛʝʪʠʯʥʦ 

ʩʨʝʜʩʪʚʦ, ʚʦʜʝʱʠ ʦʨʠʝʥʪʠʨʠ ʩʘ ʥʝʛʦʚʠʪʝ ʛʘʙʘʨʠʪʠ ʠ ʤʦʱʥʦʩʪʥʠʷʪ ʧʦʪʝʥʮʠʘʣ, ʥʝʦʙʭʦʜʠʤ ʟʘ 

ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʘʪʘ ʦʧʝʨʘʮʠʷ. 

ɺ ʇʘʪʝʥʪʥʦʪʦ ʚʝʜʦʤʩʪʚʦ ʥʘ ʈɹ ʝ ʨʝʛʠʩʪʨʠʨʘʥʘ ʢʘʪʦ ʧʦʣʝʟʝʥ ʤʦʜʝʣ Ăʄʘʰʠʥʘ ʟʘ 

ʤʝʭʘʥʠʟʠʨʘʥʝ ʧʨʠʙʠʨʘʥʝʪʦ ʥʘ ʮʚʝʪʘ ʦʪ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘò (ʉʚʠʜʝʪʝʣʩʪʚʦ ʟʘ ʨʝʛʠʩʪʨʘʮʠʷ  ̄

1855 ʦʪ 01.04.2014 ʛ.). 

 

ʇʆʃʀɺɽʅ ʈɽɾʀʄ ʇʈʀ ʆʇʊʀʄɸʃʅɸ ʀ ʅɽɼʆʉʊɸʊʒʏʅɸ ɺʆɼʆʆʉʀɻʋʈɽʅʆʉʊ 

ʀ ʀɿʉʃɽɼɺɸʅɽ ɺʃʀʗʅʀɽʊʆ ʀ ɽʌɽʂʊɸ ʅɸ ʄɸɻʅʀʊʅʆʊʆ ʇʆʃɽ ʇʈʀ 

ʆʊɻʃɽɾɼɸʅɽ ʅɸ ɿɽʄɽɼɽʃʉʂʀ ʂʋʃʊʋʈʀ 



ʆʩʥʦʚʥʘ ʮʝʣ ʥʘ ʧʨʦʝʢʪʘ ʝ ʠʟʩʣʝʜʚʘʥʝ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʧʦʣʠʚʥʠʷ ʨʝʞʠʤ ʧʨʠ ʦʧʪʠʤʘʣʥʘ ʠ 

ʥʝʜʦʩʪʘʪʲʯʥʘ ʚʦʜʦʦʩʠʛʫʨʝʥʦʩʪ, ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʪʷʭʥʦʪʦ ʦʧʪʠʤʠʟʠʨʘʥʝ ʠ ʚʣʠʷʥʠʝ ʥʘ 

ʤʘʛʥʠʪʥʦʪʦ ʧʦʣʝ ʧʨʠ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʟʝʤʝʜʝʣʩʢʠʪʝ ʢʫʣʪʫʨʠ. ʇʦʨʘʜʠ ʧʘʜʥʘʣʠʪʝ ʦʙʠʣʥʠ ʚʘʣʝʞʠ 

ʚ ʨʘʟʤʝʨ ʥʘ 110 mm ʧʦ ʚʨʝʤʝ ʥʘ ʧʣʦʜʦʜʘʚʘʥʝʪʦ ʥʘ ʷʛʦʜʠʪʝ (ʤ. ʶʥʠ), ʯʘʩʪ ʦʪ ʧʦʢʘʟʘʪʝʣʠʪʝ, 

ʟʘʣʝʛʥʘʣʠ ʚ ʤʝʪʦʜʠʢʘʪʘ ʥʘ ʩʘ ʠʟʧʲʣʥʝʥʠ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʟʘʜʘʯʠ ʩʝ ʧʨʦʚʝʞʜʘʪ ʥʘ ʦʧʠʪʥʦ 

ʧʦʣʝ ʏʝʣʦʧʝʯʝʥʝ. ɿʘ ʧʨʦʫʯʚʘʥʝ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʧʦʣʠʚʥʠʷ ʨʝʞʠʤ ʩʝ ʠʟʩʣʝʜʚʘʪ ʷʛʦʜʠ ʠ ʤʘʣʠʥʠ 

ʥʘ ʦʪʢʨʠʪʠ ʧʣʦʱʠ ʧʨʠ ʢʘʧʢʦʚʦ ʥʘʧʦʷʚʘʥʝ, ʘ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʤʘʛʥʠʪʥʦʪʦ ʧʦʣʝ ï 

ʣʫʢ ʠ ʬʘʩʫʣ ʟʘ ʟʝʣʝʥʦ ʚ ʧʦʣʠʝʪʠʣʝʥʦʚʠ ʦʨʘʥʞʝʨʠʠ ʠ ʢʨʦʤʠʜ ʣʫʢ ʠ ʤʘʣʠʥʠ ʥʘ ʦʪʢʨʠʪʠ ʧʣʦʱʠ. 

ɻʦʜʠʥʘʪʘ, ʧʨʝʟ ʢʦʷʪʦ ʩʘ ʧʨʦʚʝʜʝʥʠ ʧʦʣʩʢʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʢʘʪʦ ʤʥʦʛʦ 

ʚʣʘʞʥʘ, ʩ 3,4% ʦʙʝʟʧʝʯʝʥʦʩʪ ʥʘ ʩʫʤʘʪʘ ʥʘ ʚʘʣʝʞʠʪʝ ʟʘ ʧʝʨʠʦʜʘ ʘʧʨʠʣ-ʩʝʧʪʝʤʚʨʠ (630,0 mm). 

ʇʦʨʘʜʠ ʥʝʨʘʚʥʦʤʝʨʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʚʘʣʝʞʠʪʝ ʝ ʚʲʟʥʠʢʥʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ 

ʥʘʧʦʷʚʘʥʝ ʠ ʦʪ ʧʨʦʚʝʜʝʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩʘ ʧʦʣʫʯʝʥʠ ʨʝʟʫʣʪʘʪʠ ʟʘ ʧʦʣʠʚʥʠʷ ʨʝʞʠʤ ʥʘ 

ʠʟʩʣʝʜʚʘʥʠʪʝ ʢʫʣʪʫʨʠ ï ʨʝʘʣʠʟʠʨʘʥ ʙʨʦʡ ʧʦʣʠʚʢʠ, ʨʘʟʤʝʨ ʥʘ ʧʦʣʠʚʥʠ ʠ ʥʘʧʦʠʪʝʣʥʠ ʥʦʨʤʠ. 

ʈʘʟʨʘʙʦʪʝʥʘʪʘ ʤʝʪʝʦʨʦʣʦʛʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʠʷ ʧʝʨʠʦʜ ʥʘ ʢʫʣʪʫʨʠʪʝ 

ʧʦʢʘʟʚʘ, ʯʝ 2014 ʛ. ʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʥʦʨʤʘʣʥʠ ʜʦʙʠʚʠ ʧʨʠ ʷʛʦʜʠ, 

ʦʪʛʣʝʞʜʘʥʠ ʥʘ ʦʪʢʨʠʪʠ ʧʣʦʱʠ. ʇʨʠ ʦʩʪʘʥʘʣʠʪʝ ʠʟʩʣʝʜʚʘʥʠ ʢʫʣʪʫʨʠ ʩʘ ʧʦʣʫʯʝʥʠ ʥʦʨʤʘʣʥʠ 

ʜʦʙʠʚʠ. ʀʟʩʣʝʜʚʘʥ ʝ ʝʬʝʢʪʲʪ ʥʘ ʤʠʢʨʦʥʘʧʦʷʚʘʥʝʪʦ (ʢʘʧʢʦʚʦ ʥʘʧʦʷʚʘʥʝ ï ʧʦʚʲʨʭʥʦʩʪʥʦ, 

ʧʦʜʧʦʯʚʝʥʦ) ʚʲʨʭʫ ʨʘʟʚʠʪʠʝʪʦ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʥʘ ʤʘʣʠʥʠ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʦʧʪʠʤʘʣʥʦ 

ʚʦʜʦʦʙʝʟʧʝʯʘʚʘʥʝ ʠ ʥʘ ʚʦʜʝʥ ʜʝʬʠʮʠʪ. ʇʦʣʫʯʝʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠ ʟʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʤʘʛʥʠʪʥʦ 

ʦʙʨʘʙʦʪʝʥʠ ʩʝʤʝʥʘ ʚʲʨʭʫ ʨʘʟʚʠʪʠʝʪʦ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʦʪ ʬʘʩʫʣ ʠ ʣʫʢ ʟʘ ʟʝʣʝʥʦ, ʢʨʦʤʠʜ 

ʣʫʢ. ʅʘʧʨʘʚʝʥ ʝ ʠʟʙʦʨ ʥʘ ʚʘʨʠʘʥʪ ʥʘ ʫʩʪʨʦʡʩʪʚʦ ʟʘ ʤʘʛʥʠʪʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʚʦʜʘ (ʋʄʆɺ) ʟʘ 

ʤʠʢʨʦʥʘʧʦʷʚʘʥʝ ʥʘ ʤʘʣʠʥʠ. ɿʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʢʨʠʪʝʨʠʠʪʝ ʟʘ ʨʝʜʫʮʠʨʘʥʝ ʥʘ ʧʦʣʠʚʥʠʪʝ 

ʥʦʨʤʠ ʧʨʠ ʚʦʜʝʥ ʜʝʬʠʮʠʪ ʩʘ ʧʦʜʛʦʪʚʝʥʠ ʠʟʭʦʜʥʠ ʜʘʥʥʠ ʟʘ ʪʨʠ ʢʫʣʪʫʨʠ (ʮʘʨʝʚʠʮʘ, 

ʚʣʘʢʥʦʜʘʝʥ ʣʝʥ ʠ ʩʦʷ) ʠ ʩʘ ʠʟʯʠʩʣʝʥʠ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʧʝʪ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʩʝʜʝʤ ʢʦʤʙʠʥʘʮʠʠ ʦʪ 

ʠʟʮʷʣʦ ʠʣʠ ʯʘʩʪʠʯʥʦ ʝʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʪʠʯʘʱʠ ʨʘʩʪʝʞʥʠ ʧʝʨʠʦʜʠ, ʢʘʢʪʦ ʠ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʠʪʝ 

ʧʝʨʠʦʜʠ ʢʘʪʦ ʮʷʣʦ. ʆʪ ʦʙʨʘʙʦʪʝʥʠ ʠ ʘʥʘʣʠʟʠʨʘʥʠ ʤʥʦʛʦʛʦʜʠʰʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʜʘʥʥʠ ʩʘ 

ʨʘʟʨʘʙʦʪʝʥʠ ʧʦʣʠʚʥʠʪʝ ʨʝʞʠʤʠ ʥʘ ʦʩʥʦʚʥʠ ʟʝʣʝʥʯʫʢʦʚʠ ʢʫʣʪʫʨʠ, ʦʪʛʣʝʞʜʘʥʠ ʧʨʠ ʧʦʣʩʢʠ ʠ 

ʦʨʘʥʞʝʨʠʡʥʠ ʫʩʣʦʚʠ ̫ʩ ʤʠʢʨʦʥʘʧʦʷʚʘʥʝ. ɿʘ ʧʨʘʢʪʠʯʝʩʢʦʪʦ ʠʤ ʧʨʠʣʘʛʘʥʝ ʩʘ ʧʨʝʜʣʦʞʝʥʠ 

ʩʭʝʤʠ ʟʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʙʨʦʷ ʥʘ ʧʦʣʠʚʢʠʪʝ ʧʦ ʬʘʟʠ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʫʣʪʫʨʠʪʝ, ʢʘʢʪʦ ʠ 

ʜʦʙʠʚʠʪʝ, ʧʦʣʫʯʝʥʠ ʧʨʠ ʤʠʢʨʦʥʘʧʦʷʚʘʥʝ (ʢʘʧʢʦʚʦ ʥʘʧʦʷʚʘʥʝ). ʅʘʧʨʘʚʝʥʘ ʝ ʦʙʦʩʥʦʚʢʘ ʟʘ 

ʧʨʠʣʘʛʘʥʝ ʥʘ ʨʝʜʫʮʠʨʘʥ ʧʦʣʠʚʝʥ ʨʝʞʠʤ ʧʨʠ ʦʪʛʣʝʞʜʘʥʝʪʦ ʥʘ ʟʝʣʝʥʯʫʮʠ.   

 

ʇʆɼʆɹʈɽʅʆ ʋʇʈɸɺʃɽʅʀɽ ʅɸ ʅɸʇʆʗɺɸʅɽʊʆ ɿɸ ʋʉʊʆʁʏʀɺʆ 

ʇʈʆʀɿɺʆɼʉʊɺʆ ʅɸ ɿɽʄɽɼɽʃʉʂɸ ʇʈʆɼʋʂʎʀʗ 

ɿʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʣʘʥʠʨʘʥʠʪʝ ʜʝʡʥʦʩʪʠ ʧʦ ʧʨʦʝʢʪʘ ʟʘ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʝ ʠʟʚʲʨʰʝʥʦ 

ʩʣʝʜʥʦʪʦ. ʅʘ ʙʘʟʘʪʘ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʝʥ ʘʥʘʣʠʟ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ 

ʛʨʘʧʘʚʠʥʘʪʘ ʥʘ ʥʘʧʦʠʪʝʣʥʠ ʢʘʥʘʣʠ ʝ ʠʟʙʨʘʥ ʧʦʜʭʦʜ, ʙʘʟʠʨʘʥ ʥʘ ʠʥʪʝʛʨʘʮʠʷ ʥʘ ʤʦʜʝʣʠ. 

ʌʦʨʤʫʣʠʨʘʥʘ ʝ ʦʧʪʠʤʠʟʘʮʠʦʥʥʘ ʟʘʜʘʯʘ ʟʘ ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʛʨʘʧʘʚʠʥʘʪʘ ʠ ʝ ʨʘʟʨʘʙʦʪʝʥ 

ʘʣʛʦʨʠʪʲʤ ʟʘ ʨʝʰʘʚʘʥʝʪʦ ʡ. ʅʘʧʨʘʚʝʥʘ ʝ ʩʨʘʚʥʠʪʝʣʥʘ ʦʮʝʥʢʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠ ʧʦʜʭʦʜʠ ʠ 

ʢʨʠʪʝʨʠʠ ʟʘ ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʥʘʥʦʩʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚ ʦʪʢʨʠʪʠʪʝ ʢʘʥʘʣʠ. ɿʘ ʥʘʧʦʠʪʝʣʝʥ ʢʘʥʘʣ 

ʩʘ ʠʟʯʠʩʣʝʥʠ: ʢʨʠʪʠʯʥʘʪʘ ʥʝʟʘʪʣʘʯʚʘʱʘ ʩʢʦʨʦʩʪ ʠ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʝʜʠʥʠʮʘ ʤʦʱʥʦʩʪ ʥʘ 

ʪʝʯʝʥʠʝʪʦ ʧʨʠ ʨʘʟʣʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʥʘʢʣʦʥʘ ʥʘ ʜʲʥʦʪʦ ʤʫ ʠ ʟʘ ʨʘʟʣʠʯʥʠ ʜʲʣʙʦʯʠʥʠ ʥʘ 

ʪʝʯʝʥʠʝʪʦ ʚ ʢʘʥʘʣʘ. ʉʨʘʚʥʝʥʠ ʩʘ ʠʟʯʠʩʣʝʥʠʪʝ ʢʨʠʪʠʯʥʠʪʝ ʜʠʘʤʝʪʨʠ ʠ ʩʘ ʬʦʨʤʫʣʠʨʘʥʠ 

ʧʨʝʧʦʨʲʢʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʠʤ. ɸʥʘʣʠʟʠʨʘʥʦ ʝ ʘʪʤʦʩʬʝʨʥʦ-ʭʠʤʠʯʝʩʢʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ 

ʩʨʝʜʘʪʘ ʚʲʨʭʫ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʙʝʪʦʥʦʚʠʪʝ ʦʙʣʠʮʦʚʢʠ. ɼʝʬʠʥʠʨʘʥʠ ʩʘ ʢʨʠʪʝʨʠʠ ʟʘ ʠʟʙʦʨ ʥʘ 

ʩʲʩʪʘʚʠ ʥʘ ʮʠʤʝʥʪʦʚʘ ʦʩʥʦʚʘ ʟʘ ʨʝʤʦʥʪ ʥʘ ʙʝʪʦʥʦʚʠ ʦʙʣʠʮʦʚʢʠ ʚ ʭʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʦʪʦ 

ʩʪʨʦʠʪʝʣʩʪʚʦ. ʈʘʟʨʘʙʦʪʝʥʠ ʩʘ ʝʢʦʣʦʛʦʩʲʦʙʨʘʟʥʠ ʤʦʜʝʣʠ ʟʘ ʢʘʧʢʦʚʦ ʥʘʧʦʷʚʘʥʝ ʥʘ ʠʥʪʝʥʟʠʚʥʠ 

ʠ ʟʝʣʝʥʯʫʢʦʚʠ ʢʫʣʪʫʨʠ. ʅʘ ʙʘʟʘʪʘ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʧʦʢʘʟʘʪʝʣʠ: ʨʘʟʭʦʜʠ ʟʘ ʦʪʛʣʝʞʜʘʥʝ ʠ 

ʥʘʧʦʷʚʘʥʝ ʥʘ ʢʫʣʪʫʨʠʪʝ, ʜʦʙʠʚ, ʜʦʧʲʣʥʠʪʝʣʝʥ ʯʠʩʪ ʜʦʭʦʜ ʦʪ ʥʘʧʦʷʚʘʥʝ, ʩʨʦʢ ʥʘ ʦʪʢʫʧʫʚʘʥʝ, ʝ 

ʥʘʧʨʘʚʝʥʘ ʠʢʦʥʦʤʠʯʝʩʢʘ ʦʮʝʥʢʘ ʥʘ ʚʩʝʢʠ ʤʦʜʝʣ ʠ ʦʮʝʥʢʘ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʦʪ ʧʨʠʣʘʛʘʥʝʪʦ 

ʤʫ ʧʨʠ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʥʘʧʦʠʪʝʣʥʠʪʝ ʩʠʩʪʝʤʠ. ʀʟʙʨʘʥʦ ʝ ʤʦʜʝʣʥʦ ʥʘʧʦʠʪʝʣʥʦ ʧʦʣʝ ʚ 

ʨʘʡʦʥʘ ʥʘ ʅʉ ʀʭʪʠʤʘʥ ʠ ʩʘ ʩʲʙʨʘʥʠ ʪʝʭʥʠʯʝʩʢʠ ʜʘʥʥʠ ʟʘ ʩʠʩʪʝʤʘʪʘ ʠ ʠʢʦʥʦʤʠʯʝʩʢʠ ʟʘ 



ʚʣʦʞʝʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʢʘʨʪʦʬʠ. ʀʟʛʦʪʚʝʥ ʝ ʧʨʦʝʢʪ ʥʘ ʤʝʪʦʜʠʢʘ ʠ ʝ 

ʠʟʚʲʨʰʝʥʘ ʩʨʘʚʥʠʪʝʣʥʘ ʦʮʝʥʢʘ ʥʘ ʠʥʚʝʩʪʠʮʠʠʪʝ ʧʨʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʟʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʥʘʧʦʷʚʘʥʝ ʠ ʜʲʞʜʫʚʘʥʝ. ʈʘʟʛʣʝʜʘʥʠ ʩʘ ʧʨʝʜʧʦʩʪʘʚʢʠʪʝ ʟʘ ʝʥʝʨʛʠʡʥʠ ʨʘʟʭʦʜʠ 

ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʪʢʨʠʪʘ ʢʘʥʘʣʥʘʪʘ ʤʨʝʞʘ ʟʘ ʜʦʩʪʘʚʢʘ ʥʘ ʚʦʜʘ ʟʘ ʥʘʧʦʷʚʘʥʝ. ʇʨʝʜʣʦʞʝʥʠ ʩʘ 

ʠʟʭʦʜʥʠ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʝʥʝʨʛʦʨʘʟʭʦʜʘ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ ʥʘ ʚʦʜʥʠʪʝ ʢʦʣʠʯʝʩʪʚʘ ʦʪ 

ʚʦʜʦʠʟʪʦʯʥʠʢʘ ʜʦ ʧʦʣʠʚʥʠʪʝ ʧʣʦʱʠ. ʈʘʟʨʘʙʦʪʝʥʘ ʝ ʤʝʪʦʜʠʢʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʜʚʫʬʘʢʪʦʨʝʥ 

ʧʦʣʩʢʠ ʝʢʩʧʝʨʠʤʝʥʪ ʟʘ ʦʪʛʣʝʞʜʘʥʝ ʠ ʥʘʧʦʷʚʘʥʝ ʥʘ ʟʘʭʘʨʥʘ ʮʘʨʝʚʠʮʘ ʩ ʬʘʢʪʦʨʠ ʥʘʧʦʷʚʘʥʝ ʠ 

ʦʙʨʘʙʦʪʢʠ ʥʘ ʧʦʯʚʘʪʘ, ʠ ʤʝʪʦʜʠʢʘ ʥʘ ʩʨʘʚʥʠʪʝʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʟʘ 

ʤʠʢʨʦʥʘʧʦʷʚʘʥʝ. ʇʨʝʟ 2014 ʛ. ʩʘ ʧʨʦʚʝʜʝʥʠ ʧʦʣʩʢʠ ʦʧʠʪʠ ʩʲʩ ʟʘʭʘʨʥʘ ʮʘʨʝʚʠʮʘ, ʢʨʦʤʠʜ ʣʫʢ, 

ʢʘʢʪʦ ʠ ʩ ʪʨʠ ʭʠʙʨʠʜʘ ʨʘʧʠʮʘ. ʇʦʣʫʯʝʥʠ ʠ ʘʥʘʣʠʟʠʨʘʥʠ ʩʘ ʩʪʨʫʢʪʫʨʥʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ʜʦʙʠʚʘ, 

ʙʠʦʤʝʪʨʠʯʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʧʦʩʝʚʘ ʠ ʧʦʣʠʚʥʠʷ ʨʝʞʠʤ. ʇʦ ʤʝʪʦʜʠʢʘʪʘ ʥʘ FAO Penman-

Monteith ʟʘ ʧʝʨʠʦʜʘ 2001 ï 2010 ʛ. ʩʘ ʠʟʯʠʩʣʝʥʠ ʝʞʝʜʥʝʚʥʠ ʩʪʦʡʥʦʩʪʠ ʟʘ ʝʪʘʣʦʥʥʘʪʘ 

ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʷ ʟʘ 37 ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʥʠ ʩʪʘʥʮʠʠ, ʘʥʘʣʠʟʠʨʘʥʠ ʩʘ ʪʝʥʜʝʥʮʠʠʪʝ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʠ ʩʘ ʠʟʯʝʨʪʘʥʠ ʢʘʨʪʠ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʡ ʧʦ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʩʪʨʘʥʘʪʘ.  

  

 

ʉʒɼʒʈɾɸʅʀɽ ʀ ʇʆɺɽɼɽʅʀɽ ʅɸ ɽʉʊɽʉʊɺɽʅʀ ʀ ʊɽʍʅʆɻɽʅʅʀ 

ʈɸɼʀʆʅʋʂʃʀɼʀ ɺ ʈɸʁʆʅʀ, ʇʆɺʃʀʗʅʀ ʆʊ ʀʅʊɽʅɿʀɺʅʀ ʇʈʀʈʆɼʅʀ ʀ 

ɸʅʊʈʆʇʆɻɽʅʅʀ ʇʈʆʎɽʉʀ ʀ ɺʒɿʄʆɾʅʆʉʊʀ ɿɸ ɺʒɿʉʊɸʅʆɺʗɺɸʅɽ ʅɸ 

ʇʆʏɺɽʅʀʗ ʈɽʉʋʈʉ 

ʇʨʝʟ 2014 ʛ. ʚ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʝʢʪʘ ʩʘ ʠʟʚʲʨʰʝʥʠ ʧʦʚʝʯʝ ʦʪ 800 ʘʥʘʣʠʟʠ ʟʘ 

ʦʧʨʝʜʝʣʷʥʝ ʘʢʪʠʚʥʦʩʪʠʪʝ ʥʘ ʮʝʟʠʡ-137 ʠ ʝʩʪʝʩʪʚʝʥʠʪʝ ʝʣʝʤʝʥʪʠ ʫʨʘʥ, ʨʘʜʠʡ ʠ ʪʦʨʠʡ ʯʨʝʟ 

ʥʝʜʝʩʪʨʫʢʪʠʚʥʘ ɔ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ, ʨʘʜʠʦʭʠʤʠʯʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʙʱʘ Ŭ-ʘʢʪʠʚʥʦʩʪ ʠ ʦʙʱʘ ɓ-

ʘʢʪʠʚʥʦʩʪ, ʨʘʜʠʦʭʠʤʠʯʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʪʨʦʥʮʠʡ-90, ʨʘʜʠʦʭʠʤʠʯʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠʪʝ ʥʘ ʠʟʦʪʦʧʠʪʝ ʥʘ ʫʨʘʥ ʠ ʪʝʯʥʦ-ʩʮʠʥʪʠʣʘʮʠʦʥʥʦ ʦʧʨʝʜʝʣʷʥʝ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ 

ʪʨʠʪʠʡ. ʈʘʟʛʣʝʜʘʥʦ ʝ ʟʘʤʲʨʩʷʚʘʥʝʪʦ ʥʘ ʧʦʯʚʠ ʠ ʚʦʜʠ ʚ ɹʲʣʛʘʨʠʷ, ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʩʪʦʧʘʥʩʢʘʪʘ 

ʜʝʡʥʦʩʪ ʥʘ ʯʦʚʝʢʘ ʩ ʨʘʟʣʠʯʥʠ ʭʠʤʠʯʥʠ ʩʨʝʜʩʪʚʘ ʧʨʠ ʠʥʪʝʥʟʠʬʠʢʘʮʠʷʪʘ ʥʘ ʟʝʤʝʜʝʣʩʢʦʪʦ 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʚʲʨʜʠ, ʪʝʯʥʠ ʠ ʛʘʟʦʦʙʨʘʟʥʠ ʦʪʧʘʜʲʮʠ ʦʪ ʧʨʦʤʠʰʣʝʥʦʩʪʪʘ, ʦʨʛʘʥʠʯʥʠ 

ʦʪʧʘʜʲʮʠ ʦʪ ʞʠʚʦʪʥʦʚʲʜʥʠʪʝ ʬʝʨʤʠ ʠ ʛʦʣʝʤʠʪʝ ʛʨʘʜʦʚʝ, ʜʝʪʝʨʛʝʥʪʠ, ʧʨʦʜʫʢʪʠ ʦʪ ʠʟʛʘʨʷʥʝ ʥʘ 

ʛʦʨʠʚʘʪʘ, ʪʝʭʥʦʛʝʥʥʠ ʠ ʝʩʪʝʩʪʚʝʥʠ ʷʜʨʝʥʠ ʧʨʦʜʫʢʪʠ ʩ ʧʨʦʜʲʣʞʠʪʝʣʝʥ ʧʝʨʠʦʜ ʥʘ ʨʘʟʧʘʜʘʥʝ. 

ʇʨʦʚʝʜʝʥʠ ʩʘ 2 ʝʢʩʧʝʜʠʮʠʠ ʟʘ ʩʲʙʠʨʘʥʝ ʥʘ ʧʦʯʚʝʥʠ (50 ʙʨ.) ʠ ʚʦʜʥʠ ʧʨʦʙʠ (15 ʙʨ.) ʦʪ 

ʨʝʧʝʪʠʨʘʥʠʪʝ ʦʙʝʢʪʠ ʦʪ ʤʦʥʠʪʦʨʠʥʛʦʚʘʪʘ ʤʨʝʞʘ ʚ ʨʘʡʦʥʘ ʥʘ ʈʦʜʦʧʠʪʝ, ʧʦʨʝʯʠʝʪʦ ʥʘ ʨ. 

ʄʝʩʪʘ, ʠ ʉʦʬʠʡʩʢʦʪʦ ʧʦʣʝ. ʆʪ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʟʘ ʘʢʪʠʚʥʦʩʪʠʪʝ ʥʘ ʮʝʟʠʡ-137 ʤʦʞʝʤ ʜʘ 

ʟʘʢʣʶʯʠʤ, ʯʝ ʚ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʚ ʦʙʩʣʝʜʚʘʥʠʷ ʨʘʡʦʥ ʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʟʘʤʲʨʩʷʚʘʥʝ. 

ʅʘʧʨʘʚʝʥʘ ʝ ʣʠʪʝʨʘʪʫʨʥʘ ʩʧʨʘʚʢʘ ʧʦ ʪʝʤʘ Ăʆʮʝʥʢʘ ʥʘ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʚʦʜʥʘʪʘ ʝʨʦʟʠʷ ʥʘ 

ʧʦʯʚʘʪʘ ʯʨʝʟ ʦʧʨʝʜʝʣʷʥʝ ʧʨʝʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʮʝʟʠʡ-137ò. ɼʝʬʠʥʠʨʘʥʘ ʝ ʩʭʝʤʘ ʟʘ 

ʧʨʦʙʦʥʘʙʠʨʘʥʝ ʠ ʩʘ ʩʲʙʨʘʥʠ ʧʨʦʙʠ ʦʪ ʜʚʘ ʦʧʨʝʜʝʣʝʥʠʪʝ ʦʙʝʢʪʘ (ʦʪ ʨʘʡʦʥʘ ʥʘ ʩ. ʄʠʨʢʦʚʦ ), 

ʧʨʦʚʝʜʝʥʘ ʝ ʝʢʩʧʝʜʠʮʠʷ ʟʘ ʩʲʙʠʨʘʥʝ ʥʘ ʧʨʦʙʠʪʝ, ʢʦʠʪʦ ʩʘ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʘʥʘʣʠʟ. ʇʨʝʜʩʪʘʚʝʥʠ 

ʩʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʩʲʜʦʚ ʚʝʛʝʪʘʮʠʦʥʝʥ ʦʧʠʪ ʩ ʣʠʩʪʥʠ ʟʝʣʝʥʯʫʮʠ ʠ ʩʘ ʦʧʨʝʜʝʣʝʥʠ 

ʪʨʘʥʩʬʝʨʥʠʪʝ ʢʦʝʬʠʮʠʝʥʪʠ ʟʘ ʠʟʦʪʦʧʠʪʝ ʥʘ ʫʨʘʥ- ʨʘʜʠʡ-226. ʀʟʦʪʦʧʠʪʝ ʥʘ ʫʨʘʥ (
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U; 
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U; 
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U) ʩʝ ʥʘʪʨʫʧʚʘʪ ʩʲʩ ʩʨʘʚʥʠʤʠ ʢʦʝʬʠʮʠʝʥʪʠ ʚ ʣʠʩʪʥʠʪʝ ʟʝʣʝʥʯʫʮʠ (ʢʠʩʝʣʝʮ, ʤʘʥʛʦʣʜ ʠ 

ʨʫʢʦʣʘ) ï n.10
-3 
. ʀʟʢʣʶʯʝʥʠʝ ʧʨʘʚʠ ʩʧʘʥʘʢʲʪ, ʢʲʜʝʪʦ ʢʦʝʬʠʮʠʝʥʪʠʪʝ ʩʘ ʩ ʝʜʠʥ ʧʦʨʷʜʲʢ ʧʦ-

ʚʠʩʦʢʠ ï n.10
-2
. ʈʘʜʠʡ-226 ʩʝ ʥʘʪʨʫʧʚʘ ʧʦ-ʩʠʣʥʦ ʦʪ ʠʟʦʪʦʧʠʪʝ ʥʘ ʫʨʘʥʘ ʚʲʚ ʚʩʠʯʢʠ 

ʠʟʩʣʝʜʚʘʥʠ ʨʘʩʪʝʥʠʷ ï n.10
-2
. ʇʨʦʚʝʜʝʥ ʝ ʚʝʛʝʪʘʮʠʦʥʝʥ ʦʧʠʪ ʩʲʩ ʟʲʨʥʝʥʠ ʢʫʣʪʫʨʠ ï 3 ʩʦʨʪʘ 

ʝʯʝʤʠʢ ʠ ʪʨʠʪʠʢʘʣʝ ʩ ʮʝʣ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘʪʨʫʧʚʘʥʝʪʦ ʥʘ ʝʩʪʝʩʪʚʝʥʠ ʨʘʜʠʦʥʫʢʣʠʜʠ ʦʪ ʧʦʯʚʘʪʘ 

ʚ ʨʘʩʪʝʥʠʷʪʘ. ʈʘʩʪʠʪʝʣʥʘʪʘ ʤʘʩʘ ʩʝ ʘʥʘʣʠʟʠʨʘ. 

 

ʀɿʉʃɽɼɺɸʅɽ ʀ ʈɸɿʈɸɹʆʊɺɸʅɽ ʅɸ ʊɽʍʅʆʃʆɻʀʀ ɿɸ ʆʎɽʅʂɸ ʅɸ 

ʊɽʍʅʀʏɽʉʂʆʊʆ ʉʒʉʊʆʗʅʀɽ ʅɸ ʄɸʐʀʅʀʊɽ ʀ ʆʇʆʃɿʆʊɺʆʈʗɺɸʅɽʊʆ ʅɸ 

ʆʊʇɸɼʅɸʊɸ ɹʀʆʄɸʉɸ ɺ ɿɽʄɽɼɽʃʀɽʊʆ 

ʊʝʤʘ 1. ʅʘʧʨʘʚʝʥ ʝ ʘʥʘʣʠʟ ʥʘ ʜʚʝʪʝ ʦʩʥʦʚʥʠ ʛʨʫʧʠ ʤʝʪʦʜʠ ʟʘ ʜʠʘʛʥʦʩʪʠʨʘʥʝ ʠ ʢʦʥʪʨʦʣ 

(ʦʙʝʢʪʠʚʥʠ ʠ ʩʫʙʝʢʪʠʚʥʠ) ʠ ʧʨʠʣʦʞʠʤʦʩʪʪʘ ʠʤ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʪʝʭʥʠʯʝʩʢʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ 



ʩʘʤʦʭʦʜʥʘ ʟʝʤʝʜʝʣʩʢʘ ʪʝʭʥʠʢʘ. ɿʘ ʢʘʯʝʩʪʚʝʥʘ ʦʮʝʥʢʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʧʨʠʟʥʘʮʠ, 

ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʠ ʪʝʭʥʠʯʝʩʢʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʪʨʘʢʪʦʨʠʪʝ ʧʦ-ʧʦʜʭʦʜʷʱʠ ʩʘ ʩʫʙʝʢʪʠʚʥʠʪʝ 

ʤʝʪʦʜʠ, ʪ. ʝ. ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʝʪʠʚʥʠʪʝ ʦʨʛʘʥʠ ʥʘ ʯʦʚʝʢʘ. ʆʙʝʢʪʠʚʥʠʪʝ ʤʝʪʦʜʠ ʩʘ ʙʘʟʠʨʘʥʠ ʥʘ 

ʫʥʠʚʝʨʩʘʣʥʠ ʢʦʥʪʨʦʣʥʦʠʟʤʝʨʚʘʪʝʣʥʠ ʫʨʝʜʠ, ʫʥʠʚʝʨʩʘʣʥʠ ʠ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʩʨʝʜʩʪʚʘ ʟʘ 

ʜʠʘʛʥʦʩʪʠʢʘ. ʆʙʱʠʷʪ ʧʨʦʮʝʩ ʥʘ ʜʠʘʛʥʦʩʪʠʨʘʥʝ ʥʘ ʪʝʭʥʠʯʝʩʢʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʤʘʰʠʥʠʪʝ 

ʚʢʣʶʯʚʘ: ʪʝʩʪʦʚʠ ʚʲʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʝʢʪʘ; ʠʟʤʝʨʚʘʥʝ ʥʘ ʜʠʘʛʥʦʩʪʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ; ʦʙʨʘʙʦʪʢʘ 

ʥʘ ʧʦʣʫʯʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ; ʧʦʩʪʘʚʷʥʝ ʥʘ ʜʠʘʛʥʦʟʘʪʘ ʩʲʛʣʘʩʥʦ ʟʘʜʘʜʝʥʠʪʝ ʥʦʨʤʘʪʠʚʠ. 

ɸʣʛʦʨʠʪʲʤʲʪ ʥʘ ʜʠʘʛʥʦʩʪʠʨʘʥʝ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʪʨʫʢʪʫʨʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʨʘʮʠʦʥʘʣʥʘʪʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʥʘ ʜʠʘʛʥʦʩʪʠʯʥʠʪʝ, ʨʝʛʫʣʠʨʦʚʲʯʥʠʪʝ ʠ ʨʝʤʦʥʪʥʠʪʝ ʦʧʝʨʘʮʠʠ. ɸʣʛʦʨʠʪʤʲʪ 

ʝ ʦʩʥʦʚʘ ʟʘ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʜʠʘʛʥʦʩʪʠʨʘʥʝ. ʊʝʤʘ 2. ʉʲʟʜʘʜʝʥʘ ʝ ʙʘʟʘ ʦʪ ʜʘʥʥʠ ʥʘ 

ʩʲʦʨʲʞʝʥʠʷ, ʧʦʜʭʦʜʷʱʠ ʟʘ ʠʟʛʘʨʷʥʝ ʚ ʧʝʣʝʪʠʨʘʥʦ, ʙʨʠʢʝʪʠʨʘʥʦ, ʨʘʟʜʨʦʙʝʥʦ, ʥʘʨʷʟʘʥʦ, ʥʘ 

ʙʘʣʠ ʠ ʧʫʨʦʦʙʨʘʟʥʦ ʩʲʩʪʦʷʥʠʝ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʚʠʜʘ ʥʘ ʟʝʤʝʜʝʣʩʢʠʷ ʦʩʪʘʪʲʢ ʠ ʪʝʭʥʦʣʦʛʠʠʪʝ 

ʟʘ ʧʨʠʙʠʨʘʥʝ ʠ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʟʝʤʝʜʝʣʩʢʘʪʘ ʢʫʣʪʫʨʘ ï ʠʟʪʦʯʥʠʢ ʥʘ ʦʩʪʘʪʲʢʘ, ʚ ʧʨʘʢʪʠʢʘʪʘ ʩʝ 

ʠʟʧʦʣʟʚʘʪ ʪʝʭʥʦʣʦʛʠʠ ʩ ʨʘʟʣʠʯʥʠ ʢʦʤʧʣʝʢʪʦʚʢʠ ʥʘ ʩʲʦʨʲʞʝʥʠʷ ʟʘ ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʥʘ 

ʦʩʪʘʪʲʮʠ ʦʪ ʟʝʤʝʜʝʣʩʢʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʯʨʝʟ ʠʟʛʘʨʷʥʝ. ʈʘʟʛʣʝʜʘʥʠ ʩʘ ʧʨʠʥʮʠʧʥʠ ʩʭʝʤʠ ʟʘ 

ʝʥʝʨʛʠʡʥʦ ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʯʨʝʟ ʨʘʟʣʠʯʥʠ ʛʦʨʠʚʥʠ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʦʪʧʘʜʥʘ ʙʠʦʤʘʩʘ ʦʪ 

ʟʝʤʝʜʝʣʠʝʪʦ. ɺ ʘʥʘʣʠʟʘ ʩʘ ʚʢʣʶʯʝʥʠ ʩʲʦʨʲʞʝʥʠʷ, ʨʘʙʦʪʝʱʠ ʩ ʧʨʝʜʧʝʱʠ, ʩ ʠʥʪʝʛʨʠʨʘʥʠ ʚ 

ʛʦʨʠʚʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʧʝʱʠ; ʩʲʩ ʩʢʘʨʠ, ʥʘ ʮʠʢʣʦʥʝʥ ʧʨʠʥʮʠʧ, ʠʟʛʘʨʷʥʝ ʚ ʢʠʧʷʱ ʩʣʦʡ ʠ ʜʨ. 

ʇʦʩʦʯʝʥʠ ʩʘ ʧʨʝʜʠʤʩʪʚʘʪʘ ʠ ʩʣʘʙʠʪʝ ʩʪʨʘʥʠ ʥʘ ʚʩʷʢʘ ʦʪ ʨʘʟʛʣʝʜʘʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʡ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʚ ʟʝʤʝʜʝʣʩʢʠ ʩʪʦʧʘʥʩʪʚʘ. ʉʲʟʜʘʜʝʥʘ ʝ ʙʘʟʘ ʦʪ ʜʘʥʥʠ ʥʘ 

ʩʲʦʨʲʞʝʥʠʷ, ʧʦʜʭʦʜʷʱʠ ʟʘ ʠʟʛʘʨʷʥʝ ʚ ʙʘʣʠʨʘʥʦ, ʥʘʨʷʟʘʥʦ, ʨʘʟʜʨʦʙʝʥʦ, ʧʝʣʝʪʠʨʘʥʦ ʠ 

ʙʨʠʢʝʪʠʨʘʥʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʛʦʨʠʚʦʪʦ. 

 

ʃɸɹʀʃʅʆʉʊ ʀ ʊʈɸʅʉʇʆʈʊ ʅɸ ʅɽʆʈɻɸʅʀʏʅʀ ʀ ʆʈɻɸʅʀʏʅʀ ʉʒɼʀʅɽʅʀʗ ɺ 

ʇʆʏɺʀʊɽ ɺ ʋʉʃʆɺʀʗ ʅɸ ʂʃʀʄɸʊʀʏʅʀ ʀ ɸʅʊʈʆʇʆɻɽʅʅʀ ɺʒɿɼɽʁʉʊɺʀʗ 

ʀʟʚʲʨʰʝʥʠ ʩʘ ʘʥʘʣʠʟʠ ʠ ʩʘ ʠʥʪʝʨʧʨʝʪʠʨʘʥʠ ʥʦʚʠ ʜʘʥʥʠ ʧʦ ʦʩʥʦʚʥʠʪʝ ʪʝʤʠ ʥʘ ʧʨʦʝʢʪʘ. 

ʀʟʯʠʩʣʝʥʠ ʩʘ ʧʝʜʦʪʨʘʥʩʬʝʨʥʠ ʬʫʥʢʮʠʠ ʟʘ ʦʧʨʝʜʝʣʝʥʠ ʧʦʯʚʝʥʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ɿʘʩʦʣʝʥʠ 

ʧʦʯʚʠ ʚ ʨʘʡʦʥʘ ʥʘ ʂʝʨʤʝʥ ʠ ʝ ʥʘʧʨʘʚʝʥʘ ʩʨʘʚʥʠʪʝʣʥʘ ʦʮʝʥʢʘ ʯʨʝʟ ʧʨʠʣʘʛʘʥʝ ʥʘ ʤʝʪʦʜʠ ʥʘ 

ISO ʠ Bowerô56. ʀʟʯʠʩʣʝʥʠ ʩʘ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠʪʝ ʢʦʝʬʠʮʠʝʥʪʠ Kd ʟʘ ʨʘʟʣʠʯʥʠ ʘʜʩʦʨʙʝʥʪʠ. 

ʇʦʩʪʨʦʝʥʠ ʩʘ ʘʜʩʦʨʙʮʠʦʥʥʠʪʝ ʠʟʦʪʝʨʤʠ ʟʘ ʧʦʯʚʠ ʩ ʨʘʟʣʠʯʥʠ ʬʠʟʠʢʦʭʠʤʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʠ ʩʘ ʠʟʯʠʩʣʝʥʠ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠʪʝ ʢʦʝʬʠʮʠʝʥʪʠ Kd, ʦʧʨʝʜʝʣʷʱʠ ʣʘʙʠʣʥʠʪʝ ʬʦʨʤʠ ʠ 

ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʟʘʤʲʨʩʠʪʝʣʠ ʤʝʪʘʣʠ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʂʠʩʝʣʠʪʝ ʧʦʯʚʠ ʠʤʘʪ ʧʦ-ʥʠʩʢʠ 

ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠ ʢʦʝʬʠʮʠʝʥʪʠ ʦʪ ʥʝʫʪʨʘʣʥʠʪʝ ʜʦ ʩʣʘʙʦ ʘʣʢʘʣʥʠ ʇʷʩʲʯʥʠ ʧʦʯʚʠ. ʆʙʨʘʙʦʪʝʥʠ 

ʩʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʢʦʤʧʣʝʢʩʝʥ ʝʢʩʧʝʨʠʤʝʥʪ ʩ ʂʠʩʝʣʠ ʧʦʯʚʠ, ʟʘʤʲʨʩʝʥʠ ʩ ʪʝʞʢʠ ʤʝʪʘʣʠ ʦʪ 

ʨʘʡʦʥʘ ʥʘ ʂʨʝʤʠʢʦʚʮʠ ʠ ʇʠʨʜʦʧ ʩʣʝʜ ʜʦʙʘʚʷʥʝʪʦ ʥʘ ʦʨʛʘʥʦʤʠʥʝʨʘʣʥʠ ʧʦʜʦʙʨʠʪʝʣʠ. 

ʅʘʧʨʘʚʝʥʘ ʝ ʦʮʝʥʢʘ ʥʘ ʤʦʨʬʦʛʝʥʝʟʠʩʘ ʠ ʭʠʤʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ɸʥʪʨʦʧʦʛʝʥʥʦ-ʪʝʭʥʦʛʝʥʥʠ 

ʧʦʯʚʠ ʦʪ ʨʘʡʦʥʘ ʥʘ ʟʘʚʦʜ ʟʘ ʙʘʛʨʝʥʝ ʠ ʧʝʯʘʪ ʥʘ ʪʲʢʘʥʠ, ʛʨ. ɽʣʠʥ ʇʝʣʠʥ; ʊʝʭʥʦʛʝʥʥʠ ʧʦʯʚʠ ʦʪ 

ʨʘʡʦʥʘ ʥʘ ʄʝʪʘʣʫʨʛʠʯʥʠʷ ʢʦʤʙʠʥʘʪ, ʂʨʝʤʠʢʦʚʮʠ (ʠʥʜʫʩʪʨʠʘʣʥʘ ʟʦʥʘ) ʠ ʨʝʢʫʣʪʠʚʠʨʘʥʠ, 

ʪʝʭʥʦʛʝʥʥʦ ʧʦʚʣʠʷʥʠ ʧʦʯʚʠ ʠ ʩʫʙʩʪʨʘʪʠ ʦʪ ʨʘʡʦʥ ʥʘ ʚʲʛʣʝʜʦʙʠʚ, ʛʨ. ʇʝʨʥʠʢ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ 

ʠʟʪʦʯʥʠʮʠʪʝ ʥʘ ʪʝʞʢʠʪʝ ʤʝʪʘʣʠ ʚ ʧʦʯʚʝʥʠʪʝ ʧʨʦʬʠʣʠ. ʀ ʚ ʪʨʠʪʝ ʊʝʭʥʦʛʝʥʥʠ ʧʦʯʚʠ ʦʪ 

ʠʥʜʫʩʪʨʠʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʂʨʝʤʠʢʦʚʮʠ (ʨʅ 7,7 ï 7,9) ʩʝ ʦʪʯʠʪʘʪ ʥʠʚʘ ʥʘ ʟʘʤʲʨʩʷʚʘʥʝ ʠ 

ʧʦʚʠʰʝʥʘ ʙʠʦʜʦʩʪʲʧʥʦʩʪ ʥʘ ʪʝʞʢʠʪʝ ʤʝʪʘʣʠ ʩʧʨʷʤʦ ʢʦʥʪʨʦʣʥʘ ʂʘʥʝʣʝʥʘ ʛʦʨʩʢʘ ʧʦʯʚʘ ʦʪ 

ʉʝʩʣʘʚʮʠ. ʀʟʩʣʝʜʚʘʪ ʩʝ ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʊʝʭʥʦʛʝʥʥʠ ʧʦʯʚʠ ʠ ʪʝʨʝʥʠ ʦʪ ʚʲʛʣʝʜʦʙʠʚʥʘʪʘ 

ʧʨʦʤʠʰʣʝʥʦʩʪ ʥʘ ʇʝʨʥʠʰʢʠʷ ʚʲʛʣʝʜʦʙʠʚʝʥ ʙʘʩʝʡʥ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʠʟʪʦʯʥʠʮʠʪʝ ʥʘ 

ʟʘʤʲʨʩʠʪʝʣʠ ʠ ʧʨʦʪʠʯʘʱʠʪʝ ʚʲʟʩʪʘʥʦʚʠʪʝʣʥʠ ʧʨʦʮʝʩʠ ʩʣʝʜ ʧʨʦʚʝʜʝʥʘ ʨʝʢʫʣʪʠʚʘʮʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʠʨʘʥ ʝ ʤʦʨʬʦʛʝʥʝʟʠʩʲʪ ʠ ʩʘ ʧʦʣʫʯʝʥʠ ʥʦʚʠ ʜʘʥʥʠ ʟʘ ʭʠʤʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ. ʆʙʱʠʪʝ 

ʣʠʧʠʜʥʠ ʝʢʩʪʨʘʢʪʠ ʥʘ ɸʥʪʨʦʧʦʛʝʥʥʠ ʧʦʯʚʠ ʠ ʩʝʜʠʤʝʥʪʠ ʧʦʢʘʟʚʘʪ ʧʨʠʩʲʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʯʥʠ 

ʟʘʤʲʨʩʠʪʝʣʠ, ʨʘʩʪʠʪʝʣʥʠ ʠʟʪʦʯʥʠʮʠ ʠ ʬʘʫʥʘ. ʇʨʦʩʣʝʜʝʥ ʝ ʝʬʝʢʪʲʪ ʦʪ ʟʘʤʲʨʩʷʚʘʥʝ ʥʘ 

ɸʣʫʚʠʘʣʥʦ-ʣʠʚʘʜʥʘ ʧʦʯʚʘ ʩ Cu, ʩʲʦʪʚʝʪʩʪʚʘʱʦ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʙʣʠʟʢʠ ʜʦ ʘʜʩʦʨʙʮʠʦʥʥʠ 

ʤʘʢʩʠʤʫʤʠ ʚ ʂʘʥʝʣʝʥʠ ʛʦʨʩʢʠ ʧʦʯʚʠ ʚʲʨʭʫ ʧʨʦʷʚʠʪʝ ʥʘ ʬʫʟʘʨʠʡʥʦ ʢʦʨʝʥʦʚʦ ʛʥʠʝʥʝ ʧʦ 

ʧʰʝʥʠʮʘ. ɿʥʘʯʠʪʝʣʥʦ ʧʦʪʠʩʢʘʥʝ ʥʘ ʙʦʣʝʩʪʪʘ (P ¢ 0,001) ʩʝ ʥʘʙʣʶʜʘʚʘ ʚʲʚ ʚʘʨʠʘʥʪʘ ʩ ʚʥʝʩʝʥʠ 

250 ʠ 500 mg.kg
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 ʤʝʜ. ʈʘʩʪʝʥʠʷʪʘ ʚʲʨʭʫ ʟʘʤʲʨʩʝʥʠ ʩ ʜʦ 1500 ʨʨm ʤʝʜ ʧʦʯʚʠ ʩʝ ʨʘʟʚʠʚʘʪ 



ʜʦʙʨʝ ʧʨʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʦʧʠʪʘ ʧʝʪ ʤʝʩʝʮʘ ʩʣʝʜ ʚʲʚʝʞʜʘʥʝ ʥʘ ʟʘʤʲʨʩʠʪʝʣʷ. 

 

ʀʅʉʊʀʊʋʊ ʇʆ ʇʃɸʅʀʅʉʂʆ ɾʀɺʆʊʅʆɺʒɼʉʊɺʆ ʀ ɿɽʄɽɼɽʃʀɽ ï ʊʈʆʗʅ 

ʈɸɿʈɸɹʆʊɺɸʅɽ ʅɸ ʂʆʅʂʋʈɽʅʊʅʀ ʊɽʍʅʆʃʆɻʀʀ ɿɸ ʆʊɻʃɽɾɼɸʅɽ ʅɸ 

ɼʈɽɹʅʆʅʃʆɼʅʀ ʆɺʆʑʅʀ ɺʀɼʆɺɽ ɺ ʇʃɸʅʀʅʉʂʀ ʋʉʃʆɺʀʗ ʀ 

ʆʇʆʃɿʆʊɺʆʈʗɺɸʅɽ ʅɸ ʇʈʆɼʋʂʎʀʗʊɸ ʆʊ ʊʗʍ 

ʈʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʢʦʥʢʫʨʝʥʪʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʠ ʨʝʢʦʣʪʠʨʘʥʝ ʥʘ ʥʘʩʘʞʜʝʥʠʷ 

ʦʪ ʜʨʝʙʥʦʧʣʦʜʥʠ ʦʚʦʱʥʠ ʚʠʜʦʚʝ ʫ ʥʘʩ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʘʢʪʫʘʣʥʦ ʠ ʧʦʨʘʜʠ ʟʘʯʝʩʪʠʣʠʪʝ ʧʨʝʟ 

ʧʦʩʣʝʜʥʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ ʟʘʩʫʰʘʚʘʥʠʷ. ʅʘ ʪʘʟʠ ʙʘʟʘ ʙʝʰʝ ʠʟʚʲʨʰʝʥ ʤʦʥʠʪʦʨʠʥʛ ʠ ʦʮʝʥʢʘ ʥʘ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʥʠʪʝ ʬʘʢʪʦʨʠ, ʚʣʠʷʝʱʠ ʥʘ ʧʦʯʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ. ʀʟʧʠʪʚʘʪ ʩʝ ʨʘʟʣʠʯʥʠ 

ʩʠʩʪʝʤʠ ʥʘ ʟʘʪʨʝʚʷʚʘʥʝ ʩ ʪʨʝʚʥʦ-ʬʫʨʘʞʥʠ ʢʫʣʪʫʨʠ ʩ ʧʣʠʪʢʘ ʢʦʨʝʥʦʚʘ ʩʠʩʪʝʤʘ ʚ ʥʘʩʘʞʜʝʥʠʝ 

ʦʪ ʢʲʧʠʥʠ.  

ʅʘʧʨʘʚʝʥʘ ʝ ʦʮʝʥʢʘ ʥʘ ʟʘʧʘʩʝʥʦʩʪʪʘ ʥʘ ʧʦʯʚʘʪʘ ʠ ʪʦʨʦʧʦʪʨʝʙʥʦʩʪʪʘ ʥʘ ʦʚʦʱʥʠʪʝ 

ʨʘʩʪʝʥʠʷ ʚ ʥʷʢʦʣʢʦ ʥʘʩʘʞʜʝʥʠʷ. ʀʟʩʣʝʜʚʘʥʦ e ʚʣʠʷʥʠʝʪʦ ʥʘ ʢʦʤʧʦʩʪ, ʧʦʣʫʯʝʥ ʦʪ ʦʪʧʘʜʲʯʥʠ 

ʨʘʩʪʠʪʝʣʥʠ ʧʨʝʩʦʚʢʠ ʚʲʨʭʫ ʩʲʩʪʘʚʘ ʥʘ ʧʦʯʚʘʪʘ ʚ ʘʨʦʥʠʝʚʦ ʥʘʩʘʞʜʝʥʠʝ. 

ʋʩʪʘʥʦʚʝʥʦ ʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʦʨʛʘʥʠʯʥʠʷ ʪʦʨ ʊʝʢʘʤʠʥ ɹʨʠʢʩ ʧʨʠ ʥʷʢʦʣʢʦ ʦʚʦʱʥʠ 

ʢʫʣʪʫʨʠ ʚʲʨʭʫ ʭʠʤʠʯʥʠʷ ʩʲʩʪʘʚ ʥʘ ʧʣʦʜʦʚʝʪʝ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʢʘʯʝʩʪʚʘ ʥʘ ʨʘʩʪʝʥʠʷʪʘ. 

ʇʨʠ ʧʦʚʝʯʝʪʦ ʦʪ ʪʷʭ ʝ ʦʪʯʝʪʝʥʦ ʧʦʣʦʞʠʪʝʣʥʦʪʦ ʤʫ ʚʣʠʷʥʠʝ. ʇʨʦʩʣʝʜʝʥʦ ʝ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ 

ʭʣʦʨʦʬʠʣ a, ʭʣʦʨʦʬʠʣ b ʠ ʢʘʨʦʪʝʥʦʠʜʠ ʚ ʣʠʩʪʥʠ ʧʨʦʙʠ ʦʪ ʘʨʦʥʠʷ ʠ ʭʝʥʦʤʝʣʝʩ ʦʪ ʨʘʟʣʠʯʥʠ 

ʚʘʨʠʘʥʪʠ ʥʘ ʪʦʨʝʥʝ. ʆʧʨʝʜʝʣʝʥʠ ʩʘ ʧʦʜʭʦʜʷʱʠʪʝ ʥʘʜʤʦʨʩʢʠ ʚʠʩʦʯʠʥʠ ʥʘ ʧʨʦʫʯʚʘʥʠʪʝ 

ʦʚʦʱʥʠ ʢʫʣʪʫʨʠ (ʘʨʦʥʠʷ, ʢʘʩʠʩ, ʢʲʧʠʥʘ, ʤʘʣʠʥʘ, ʯʝʨʚʝʥʦ ʠ ʙʷʣʦ ʬʨʝʥʩʢʦ ʛʨʦʟʜʝ, ʦʙʣʝʧʠʭʘ, 

ʢʠʪʘʡʩʢʠ ʣʠʤʦʥʥʠʢ ʠ ʰʠʧʢʘ). ʀʟʚʲʨʰʝʥʠ ʩʘ ʨʝʜʠʮʘ ʨʝʟʠʪʙʝʥʠ ʦʧʝʨʘʮʠʠ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ 

ʧʦ-ʚʠʩʦʢʠ ʜʦʙʠʚʠ ʦʪ ʦʚʦʱʥʠʪʝ ʢʫʣʪʫʨʠ ʘʨʦʥʠʷ ʠ ʢʘʩʠʩ.  

ʇʨʠʣʦʞʝʥʘ ʝ ʩʠʩʪʝʤʘ ʟʘ ʚʢʦʨʝʥʷʚʘʥʝ ʥʘ ʨʝʟʥʠʮʠ ʦʪ ʢʘʩʠʩ ʠ ʭʝʥʦʤʝʣʝʩ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʨʘʩʪʝʞʥʠ ʨʝʛʫʣʘʪʦʨʠ ʚ ʨʘʟʣʠʯʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ. ʆʧʪʠʤʠʟʠʨʘʥʠ ʩʘ ʤʝʪʦʜʠʪʝ ʟʘ in vitro 

ʨʘʟʤʥʦʞʘʚʘʥʝ ʥʘ ʙʦʨʦʚʠʥʢʠ, ʤʘʣʠʥʠ, ʘʨʦʥʠʷ ʠ ʜʨ. ʆʧʨʝʜʝʣʝʥʦ ʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʛʝʥʦʪʠʧʘ, 

ʭʨʘʥʠʪʝʣʥʘʪʘ ʩʨʝʜʘ ʠ ʨʘʩʪʝʞʥʠʷ ʨʝʛʫʣʘʪʦʨ ʚʲʨʭʫ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘʥʝʪʦ ʥʘ ʥʷʢʦʠ 

ʜʨʝʙʥʦʧʣʦʜʥʠ ʢʫʣʪʫʨʠ. ʀʟʧʠʪʘʥʠ ʩʘ ʩʠʩʪʝʤʠ ʟʘ ʢʦʥʪʨʦʣ ʠ ʙʦʨʙʘ ʩʨʝʱʫ ʙʦʣʝʩʪʠʪʝ ʠ 

ʥʝʧʨʠʷʪʝʣʠʪʝ ʧʨʠ ʥʷʢʦʠ ʷʛʦʜʦʧʣʦʜʥʠ ʢʫʣʪʫʨʠ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʙʦʣʝʩʪʠʪʝ ʠ ʥʝʧʨʠʷʪʝʣʠʪʝ ʩ 

ʥʘʡ-ʟʥʘʯʠʤ ʠʢʦʥʦʤʠʯʝʩʢʠ ʝʬʝʢʪ ʚʲʨʭʫ ʨʘʩʪʝʥʠʷʪʘ. 

ʇʨʝʨʘʙʦʪʝʥʠ ʩʘ ʧʣʦʜʦʚʝʪʝ ʦʪ ʨʘʟʣʠʯʥʠ ʬʦʨʤʠ ʭʝʥʦʤʝʣʝʩ ʠ ʮʚʷʪ ʦʪ ʙʲʟ ʚ ʧʣʦʜʦʚʠ 

ʧʨʦʜʫʢʪʠ. ʇʨʦʩʣʝʜʝʥʘ ʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝ. ɼʨʫʛ ʥʘʯʠʥ ʟʘ 

ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʥʘ ʧʣʦʜʦʚʝ ï ʯʨʝʟ ʩʫʰʝʥʝ ʚ ʩʫʰʠʣʥʷ ʩ ʘʣʪʝʨʥʘʪʠʚʝʥ ʠʟʪʦʯʥʠʢ ʥʘ ʝʥʝʨʛʠʷ ʝ 

ʧʨʠʣʦʞʝʥ ʧʨʠ ʥʷʢʦʠ ʧʝʨʩʧʝʢʪʠʚʥʠ ʬʦʨʤʠ ʦʪ ʭʝʥʦʤʝʣʝʩ. ʇʨʦʩʣʝʜʝʥʘ ʝ ʧʨʦʤʷʥʘʪʘ ʥʘ 

ʭʠʤʠʯʝʩʢʠʷ ʩʲʩʪʘʚ ʥʘ ʩʚʝʞʠʪʝ ʠ ʠʟʩʫʰʝʥʠ ʧʣʦʜʦʚʝ.  

 

ʆʇʊʀʄʀɿʀʈɸʅɽ ʅɸ ʊɽʍʅʆʃʆɻʀʀʊɽ ɿɸ ʇʃʆɼʆʇʈʆʀɿɺʆɼʉʊɺʆ ʆʊ 

ɼʒʈɺɽʉʅʀ ʆɺʆʑʅʀ ɺʀɼʆɺɽ ɺ ʇʃɸʅʀʅʉʂʀ ʋʉʃʆɺʀʗ ʉʒʆɹʈɸɿʅʆ ʅʆɺʀʊɽ 

ʊɽʅɼɽʅʎʀʀ ɿɸ ʋʉʊʆʁʏʀɺʆ ʀ ɹʀʆʃʆɻʀʏʅʆ ɿɽʄɽɼɽʃʀɽ 

ʇʨʦʩʣʝʜʝʥʘ ʝ ʬʝʥʦʣʦʛʠʷʪʘ ʥʘ ʜʲʨʚʝʩʥʠʪʝ ʦʚʦʱʥʠ ʢʫʣʪʫʨʠ ʠ ʚʣʠʷʥʠʝʪʦ ʥʘ ʢʣʠʤʘʪʘ 

ʚʲʨʭʫ ʬʝʥʦʬʘʟʠʪʝ. ɺ ʆʧʠʪʥʘ ʩʪʘʥʮʠʷ, ɼʨʷʥʦʚʦ ʚʲʚ ʚʨʲʟʢʘ ʩʲʩ ʟʘʜʘʯʘʪʘ ʟʘ ʠʟʤʠʥʘʣʠʷ ʧʝʨʠʦʜ 

ʩʘ ʥʘʧʨʘʚʝʥʠ ʬʝʥʦʣʦʛʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ ʥʘ 28 ʠʥʪʨʦʜʫʮʠʨʘʥʠ ʠ ʥʘʰʠ ʩʣʠʚʦʚʠ ʩʦʨʪʦʚʝ, ʥʘ 19 

ʠʥʪʨʦʜʫʮʠʨʘʥʠ ʠ ʥʘʰʠ ʜʞʘʥʢʦʚʠ ʩʦʨʪʦʚʝ ʠ ʥʘ 14 ʤʝʩʪʥʠ ʩʣʠʚʦʚʠ ʩʦʨʪʦʚʝ.  

ʅʘʧʨʘʚʝʥʘ ʝ ʣʠʩʪʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʥʷʢʦʠ ʩʦʨʪʦʚʝ ʠ ʩʦʨʪʦʧʦʜʣʦʞʢʦʚʠ ʢʦʤʙʠʥʘʮʠʠ. 

ʀʟʩʣʝʜʚʘʥʘ ʝ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʨʘʩʪʝʞʘ ʥʘ ʜʲʨʚʝʪʘʪʘ ʧʨʠ ʨʘʟʣʠʯʥʠ ʩʦʨʪʦʧʦʜʣʦʞʢʦʚʠ 

ʢʦʤʙʠʥʘʮʠʠ ʩ ʮʝʣ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʨʘʟʩʪʦʷʥʠʷʪʘ ʥʘ ʟʘʩʘʞʜʘʥʝ. 

ʗʙʲʣʢʦʚʠʪʝ ʩʦʨʪʦʚʝ ʩʝ ʦʪʣʠʯʘʚʘʪ ʩ ʛʦʣʝʤʠ ʨʘʟʣʠʯʠʷ ʚʲʚ ʚʝʛʝʪʘʪʠʚʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ 

ʦʪʜʝʣʥʠʪʝ ʩʦʨʪʦʚʝ. ʇʨʠ ʪʷʭ ʠʤʘ ʩʣʘʙʦʨʘʩʪʷʱʠ ʩʦʨʪʦʚʝ, ʢʦʠʪʦ, ʚʩʝ ʦʱʝ, ʥʝ ʩʘ ʜʦʩʪʠʛʥʘʣʠ 

ʤʘʢʩʠʤʫʤʘ ʥʘ ʦʧʨʝʜʝʣʝʥʘʪʘ ʠʤ ʭʨʘʥʠʪʝʣʥʘ ʧʣʦʱ (ʊʦʧʘʟ, ʄʝʣʨʦʫʟ, ʜʦʥʷʢʲʜʝ ʠ ʈʝʘʥʜʘ) ʠ 

ʜʨʫʛʠ ʩʠʣʥʦʨʘʩʪʷʱʠ, ʢʦʠʪʦ ʦʪʜʘʚʥʘ ʩʘ ʧʨʝʤʠʥʘʣʠ ʛʨʘʥʠʮʠʪʝ ʥʘ ʩʭʝʤʘʪʘ ʥʘ ʟʘʩʘʞʜʘʥʝ 

(ʈʝʚʝʥʘ, ʈʝʤʦ ʠ ʈʝʪʠʥʘ). ʈʘʩʪʝʞʲʪ ʧʨʝʟ ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʘʣʝʞʥʠʷ ʚʝʛʝʪʘʮʠʦʥʝʥ ʧʝʨʠʦʜ ʥʘ 

2014 ʛ., ʩʲʯʝʪʘʥʦ ʩ ʣʠʧʩʘʪʘ ʥʘ ʧʣʦʜʦʚʝ ʱʝ ʜʦʚʝʜʝ ʜʦ ʤʥʦʛʦ ʩʠʣʥʦ ʚʝʛʝʪʘʪʠʚʥʦ ʧʨʦʷʚʣʝʥʠʝ, 



ʥʫʞʜʘʝʱʦ ʩʝ ʦʪ ʧʦ-ʩʠʣʥʠ ʨʝʟʠʪʙʠ ʧʨʝʟ ʩʣʝʜʚʘʱʠʷ ʩʝʟʦʥ. 

ʉʲʚʤʝʩʪʥʦ ʩ ʀɿʈ ʩʘ ʠʟʧʠʪʘʥʠ ʙʠʦʣʦʛʠʯʥʦ ʩʝʨʪʠʬʠʮʠʨʘʥʠ ʨʝʛʫʣʘʪʦʨʠ ʥʘ ʨʘʩʪʝʞʘ. 

ʀʟʧʠʪʘʥʠ ʩʘ ʥʦʚʠ ʬʫʥʛʠʮʠʜʥʦ ʠ ʠʥʩʝʢʪʠʮʠʜʥʦ ʜʝʡʩʪʚʘʱʠ ʧʨʝʧʘʨʘʪʠ, ʠ ʪʦʨʦʚʝ. ʇʣʲʪʥʦʩʪʪʘ 

ʥʘ ʨʘʩʪʠʪʝʣʥʦʷʜʥʠʪʝ ʘʢʘʨʠ ʝ ʧʨʦʩʣʝʜʥʘ ʚ ʪʨʠ ʪʠʧʘ ʥʘʩʘʞʜʝʥʠʷ ï ʙʠʦʣʦʛʠʯʥʦ, 

ʢʦʥʚʝʥʮʠʦʥʘʣʥʦ, ʠ ʠʥʪʝʥʟʠʚʥʦ.  

ʀʟʚʲʨʰʝʥ ʝ ʤʦʥʠʪʦʨʠʥʛ ʟʘ ʧʨʦʷʚʘʪʘ ʥʘ ʰʘʨʢʘʪʘ ʧʦ ʩʣʠʚʘʪʘ ʠ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʱʝʪʠʪʝ ʦʪ 

ʥʝʷ ʧʨʠ ʨʘʟʣʠʯʥʠ ʩʦʨʪʦʚʝ ʠ ʩʦʨʪʦʧʦʜʣʦʞʢʦʚʠ ʢʦʤʙʠʥʘʮʠʠ ʦʪ ʩʣʠʚʠ, ʩʲʚʤʝʩʪʥʦ ʩ ɸɹʀ. 

ʀʟʚʲʨʰʝʥʠ ʩʘ ELISA ʪʝʩʪʦʚʝ ʟʘ ʠʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʠʪʝ ʚʠʨʫʩʠ ʧʦ ʢʦʩʪʠʣʢʦʚʠʪʝ. 

ʇʨʦʫʯʝʥʦ ʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʩʦʨʪʘ ʠ ʧʨʦʮʝʩʲʪ ʥʘ ʪʝʨʤʦʧʦʤʧʝʥʦ ʩʫʰʝʥʝ ʥʘ ʪʨʠ ʩʦʨʪʘ ʩʠʥʠ 

ʩʣʠʚʠ, ʨʝʢʦʣʪʘ 2013 ʛ. ï ʉʪʝʥʣʝʡ, ʁʦʡʦ ʠ ɻʘʙʨʦʚʩʢʘ ʚʲʨʭʫ ʮʚʝʪʦʚʠʪʝ ʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʆʪ 

ʮʚʝʪʦʚʠʪʝ ʢʦʦʨʜʠʥʘʪʠ ʥʘʡ-ʥʠʩʢʘ ʝ ʷʨʢʦʩʪʪʘ L (ʢʦʣʠʯʝʩʪʚʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʮʚʝʪʘ) ʧʨʠ 

ʩʦʨʪ ɻʘʙʨʦʚʩʢʘ. ʉ ʥʘʡ-ʜʦʙʨʠ ʠʥʩʪʨʫʤʝʥʪʘʣʥʦ ʠʟʤʝʨʝʥʠ ʢʘʯʝʩʪʚʝʥʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʠ ʮʚʝʪʦʚʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʘ ʧʣʦʜʦʚʝʪʝ ʦʪ ʩʦʨʪ ʁʦʡʦ. ʇʨʠʣʦʞʝʥʠʷʪ ʤʝʪʦʜ ʥʘ ʩʫʰʝʥʝ ʥʘʤʘʣʷʚʘ 

ʟʥʘʯʠʪʝʣʥʦ ʷʨʢʦʩʪʪʘ ʥʘ ʮʚʝʪʘ ʧʨʠ ʩʦʨʪʦʚʝʪʝ ʉʪʝʥʣʝʡ ʠ ʁʦʡʦ, ʘ ʫʚʝʣʠʯʘʚʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ 

ʷʨʢʦʩʪʪʘ ʧʨʠ ʩʣʠʚʠ ʦʪ ʩʦʨʪ ɻʘʙʨʦʚʩʢʘ. ʆʪ ʪʝʭʥʦʣʦʛʠʯʥʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʝ ʮʝʣʝʩʲʦʙʨʘʟʥʦ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘʪ ʟʘ ʩʫʰʝʥʝ ʩʠʥʠ ʩʣʠʚʠ ʦʪ ʩʦʨʪ ɻʘʙʨʦʚʩʢʘ, ʪʲʡ ʢʘʪʦ ʩʪʘʙʠʣʥʦʩʪʪʘ ʠ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ 

ʥʘ ʮʚʝʪʘ ʠʤ ʩʣʝʜ ʧʨʦʮʝʩʘ ʩʫʰʝʥʝ ʩʘ ʥʘʡ-ʜʦʙʨʠ. 

 

ʀʅʉʊʀʊʋʊɸ ʇʆ ʇʆʃʉʂʀ ʂʋʃʊʋʈʀ ï ʏʀʈʇɸʅ 

ʈɸɿʈɸɹʆʊɺɸʅɽ ʅɸ ɼʀʌɽʈɽʅʎʀʈɸʅɸ ʊɽʍʅʆʃʆɻʀʗ ɿɸ ʈɽɸʃʀɿʀʈɸʅɽ ʅɸ 

ɻɽʅɽʊʀʏʅʀʗ ʀ ɸɻʈʆɽʂʆʃʆɻʀʏʅʀʗ ʇʆʊɽʅʎʀɸʃ ʅɸ ʆʉʅʆɺʅʀ ʇʆʃʉʂʀ 

ʂʋʃʊʋʈʀ ɿɸ ʋʉʃʆɺʀʗʊɸ ʅɸ ʎɽʅʊʈɸʃʅɸ ʖɾʅɸ ɹʒʃɻɸʈʀʗ 

ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʝ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ, ʜʠʬʝʨʝʥʮʠʨʘʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ 

ʧʘʤʫʢ, ʮʘʨʝʚʠʮʘ, ʩʣʲʥʯʦʛʣʝʜ, ʪʚʲʨʜʘ ʧʰʝʥʠʮʘ, ʟʠʤʥʘ ʤʘʩʣʦʜʘʡʥʘ ʨʘʧʠʮʘ ʠ ʜʨʫʛʠ ʢʫʣʪʫʨʠ. 

ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʨʘʧʠʮʘʪʘ ʩʝ ʷʚʷʚʘ ʜʦʙʲʨ ʧʨʝʜʰʝʩʪʚʝʥʠʢ ʟʘ ʪʚʲʨʜʘʪʘ ʧʰʝʥʠʮʘ, ʩʣʲʥʯʦʛʣʝʜʘ 

ʠ ʧʘʤʫʢʘ. ɿʘ ʫʩʣʦʚʠʷʪʘ ʥʘ 2014 ʛ. ʫʩʪʦʡʯʠʚʠ ʥʘ ʭʝʨʙʠʮʠʜʘ ɹʘʟʘʛʨʘʥ ʩʘ ʩʣʝʜʥʠʪʝ ʩʦʨʪʦʚʝ 

ʧʘʤʫʢ: ʏʠʨʧʘʥ 603, ʍʝʣʠʫʩ, ɺʠʢʠ, ʀʇʂ-ɺʝʥʦ, ɹʦʷʥʘ, ɸʚʘʥʛʘʨʜ, ʅʘʪʘʣʠʷ, ɼʘʨʤʠ, ɺʝʛʘ, 

ʂʦʣʦʨʠʪ, ɼʦʨʠʥʘ, ʅʝʣʠʥʘ. ʋʩʪʦʡʯʠʚʦʩʪ ʢ̡ ʤ ʭʝʨʙʠʮʠʜʘ ʇʫʣʩʘʨ ʩa ʧʨʦʷʚʠʣʠ ʩʦʨʪʦʚʝʪʝ 

ʏʠʨʧʘʥ 603, ʍʝʣʠʫʩ, ʊʨʘʢʠʷ, ɸʚʘʥʛʘʨʜ 264. ʇʨʠ ʩʣʲʥʯʦʛʣʝʜʘ ʩʣʝʜ ʪʨʝʪʠʨʘʥʝ ʩ ʭʝʨʙʠʮʠʜʠʪʝ 

ɽʢʩʧʨʝʩ ʦʪ ʪʝʭʥʦʣʦʛʠʷʪʘ ɽʢʩʧʨʝʩ ʩʲʥ ʠ ʇʫʣʩʘʨ ʧʣʶʩ ʦʪ ʪʝʭʥʦʣʦʛʠʷʪʘ ʂʣʠʲʨʬʠʣʜ ʧʣʶʩ ʩʝ 

ʦʪʯʠʪʘʪ ʩʣʘʙʠ ʬʠʪʦʪʦʢʩʠʯʥʠ ʧʨʦʷʚʠ 2-3 ʜʥʠ ʩʣʝʜ ʪʨʝʪʠʨʘʥʝʪʦ. ʀʟʧʠʪʚʘʥʠʪʝ ʧʨʦʜʫʢʪʠ ʩ 

ʙʠʦʣʦʛʠʯʥʘ ʘʢʪʠʚʥʦʩʪ, ʧʨʠʣʦʞʝʥʠ ʚʲʚ ʬʘʟʘ ʙʫʪʦʥʠʟʘʮʠʷ ʥʘ ʧʘʤʫʢʘ ʚʦʜʷʪ ʜʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ 

ʦʙʱʠʷ ʜʦʙʠʚ ʧʨʠ ʚʩʠʯʢʠ ʚʘʨʠʘʥʪʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʢʘʟʘʥʦ e ʫʚʝʣʠʯʝʥʠʝʪʦ ʥʘ ʜʦʙʠʚʘ ʩ 46,8 

kg/da ʧʨʠ ʧʨʠʣʘʛʘʥʝ ʥʘ TKH. ʅʘʡ-ʛʦʣʷʤ ʙʨʦʡ ʨʝʢʦʣʪʠʨʘʥʠ ʢʫʪʠʡʢʠ ʦʪ ʝʜʥʦ ʨʘʩʪʝʥʠʝ ʝ 

ʦʪʯʝʪʝʥ ʧʨʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʙʠʦʣʦʛʠʯʥʠʷ ʧʨʦʜʫʢʪ TKNH ʧʨʝʟ ʬʘʟʘ ʙʫʪʦʥʠʟʘʮʠʷ. ʆʪ 

ʠʟʧʠʪʚʘʥʠʪʝ ʧʨʦʜʫʢʪʠ ʩ ʙʠʦʣʦʛʠʯʥʘ ʘʢʪʠʚʥʦʩʪ, ʧʨʠʣʦʞʝʥʠ ʚʲʚ ʬʘʟʘ ʮʲʬʪʝʞ, ʥʘʡ-ʚʠʩʦʢʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʢʘʟʘʥʠ ʜʦʙʠʚʠ ʩʘ ʨʝʘʣʠʟʠʨʘʥʠ ʧʨʠ ʪʨʝʪʠʨʘʥe ʩ ʧʨʦʜʫʢʪʠʪʝ FT, TKNH ʠ FF. 

ʋʩʪʘʥʦʚʝʥʘ ʝ ʠʢʦʥʦʤʠʯʝʩʢʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʪʚʲʨʜʘ ʧʰʝʥʠʮʘ ʠ ʝ 

ʩʨʘʚʥʝʥʘ ʩ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʦʪ ʦʪʛʣʝʞʜʘʥʝʪʦ ʥʘ ʦʙʠʢʥʦʚʝʥʘ ʧʰʝʥʠʮʘ, ʣʠʤʝʮ, ʩʣʲʥʯʦʛʣʝʜ ʠ 

ʨʘʧʠʮʘ. ʉ ʥʘʡ-ʚʠʩʦʢʘ ʥʦʨʤʘ ʥʘ ʨʝʥʪʘʙʠʣʥʦʩʪ ʠ ʯʠʩʪ ʜʦʭʦʜ ʩʝ ʦʪʣʠʯʘʚʘ ʣʠʤʝʮʲʪ, ʩʣʝʜʚʘʥ ʦʪ 

ʩʣʲʥʯʦʛʣʝʜʘ. ʅʦʨʤʘʪʘ ʥʘ ʨʝʥʪʘʙʠʣʥʦʩʪ ʧʨʠ ʪʚʲʨʜʘʪʘ ʧʰʝʥʠʮʘ ʝ ʩ 21,86% ʧʦ-ʚʠʩʦʢʘ ʦʪ ʪʘʟʠ 

ʥʘ ʤʝʢʘʪʘ ʧʰʝʥʠʮʘ. ʇʨʠ ʙʠʦʣʦʛʠʯʥʦ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʮʘʨʝʚʠʮʘ ʠ ʩʣʲʥʯʦʛʣʝʜ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ 

ʛʨʘʭʦʚʦ-ʧʰʝʥʠʯʥʘʪʘ ʩʤʝʩʢʘ ʝ ʧʦ-ʜʦʙʲʨ ʧʨʝʜʰʝʩʪʚʝʥʠʢ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʢʫʣʪʫʨʥʘʪʘ ʫʛʘʨ. 

ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ ʦʨʛʘʥʠʯʝʥ ʪʦʨ ʫʚʝʣʠʯʘʚʘ ʜʦʙʠʚʘ ʧʨʠ ʩʣʲʥʯʦʛʣʝʜʘ ʩ 47,8%, ʘ ʧʨʠ ʮʘʨʝʚʠʮʘ ʩ 

87,3%. ʇʨʦʫʯʝʥʦ ʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʘʛʨʦʝʢʦʣʦʛʠʯʥʠʪʝ ʬʘʢʪʦʨʠ ʚ ʨʘʡʦʥʘ ʥʘ ʏʠʨʧʘʥ ʚʲʨʭʫ 

ʨʘʩʪʝʞʘ, ʨʘʟʚʠʪʠʝʪʦ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʠ ʩʦʨʪʦʚʝ ʝʯʝʤʠʢ. ʇʨʦʫʯʝʥʦ ʝ 

ʚʣʠʷʥʠʝʪʦ ʥʘ ʧʨʦʤʝʥʷʱʠʪʝ ʩʝ ʢʣʠʤʘʪʠʯʥʠ ʫʩʣʦʚʠʷ ʥʘ ɻʦʨʥʘ ʊʨʘʢʠʷ ʚʲʨʭʫ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 

ʙʲʣʛʘʨʩʢʠ ʭʠʙʨʠʜʠ ʮʘʨʝʚʠʮʘ. ʇʨʝʟ 2014 ʛ. ʨʘʟʣʠʢʠʪʝ ʚ ʜʦʙʠʚʠʪʝ ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʛʨʫʧʠ ʧʦ 

ʌɸʆ ʥʝ ʩʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʜʦʢʘʟʘʥʠ ï ʠʤʘ ʦʪʜʝʣʥʠ ʭʠʙʨʠʜʠ ʩ ʚʠʩʦʢʠ ʜʦʙʠʚʠ ʦʪ ʚʩʠʯʢʠ 

ʛʨʫʧʠ. ʂʘʪʦ ʮʷʣʦ ʧʨʘʚʷʪ ʜʦʙʨʦ ʚʧʝʯʘʪʣʝʥʠʝ ʭʠʙʨʠʜʠʪʝ ʦʪ ʨʘʥʥʠʪʝ ʛʨʫʧʠ ʧʦ ʌɸʆ ï ʦʪ 300 ʜʦ 

500. ʂʘʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣ ʥʘ ʥʘʡ-ʨʘʥʥʘʪʘ ʛʨʫʧʘ ʂʥ 307 ʝ ʠ ʩ ʚʠʩʦʢ ʜʦʙʠʚ (786 kg/da), ʘ ʂʥ 546 ʠ 

ʂʥ 442 ʜʘʚʘʪ ʥʘʡ-ʚʠʩʦʢ ʜʦʙʠʚ ʟʘ 2014 ʛ., ʩʲʦʪʚʝʪʥʦ 928 kg/da ʠ 826 kg/da ʩʪʘʥʜʘʨʪʥʦ ʟʲʨʥʦ.  



 

ʀʅʉʊʀʊʋʊ ʇʆ ʊʖʊʖʅɸ ʀ ʊʖʊʖʅɽɺʀʊɽ ʀɿɼɽʃʀʗ ï ʇʃʆɺɼʀɺ 

ʌʀʊʆʉɸʅʀʊɸʈʅʆ ʆɹɽɿʇɽʏɸɺɸʅɽ ʅɸ ʊʖʊʖʅʆʇʈʆʀɿɺʆɼʉʊɺʆʊʆ ɺ 

ɹʒʃɻɸʈʀʗ. ɸʃʊɽʈʅɸʊʀɺʅʆ ʀɿʇʆʃɿɺɸʅɽ ʅɸ ʊʖʊʖʅɸ 

ʎʝʣ ʥʘ ʧʨʦʝʢʪʘ ï ʘʢʪʫʘʣʠʟʠʨʘʥʝ ʠ ʘʜʘʧʪʠʨʘʥʝ ʨʘʩʪʠʪʝʣʥʦʟʘʱʠʪʥʠʪʝ ʧʨʘʢʪʠʢʠ ʧʨʠ 

ʪʶʪʶʥʘ ʢʲʤ ʧʨʠʣʘʛʘʥʠʪʝ ʧʦ ʩʚʝʪʘ ʢʫʣʪʫʨʘʣʥʠ ʩʠʩʪʝʤʠ, ʘ ʠʤʝʥʥʦ ɼʦʙʨʘ ʟʝʤʝʜʝʣʩʢʘ ʧʨʘʢʪʠʢʘ 

(GAP) ʠ ʀʥʪʝʛʨʠʨʘʥʘ ʙʦʨʙʘ ʩ ʚʨʝʜʠʪʝʣʠʪʝ (IPM) ʟʘ ʬʠʪʦʩʘʥʠʪʘʨʥʦ ʦʙʝʟʧʝʯʘʚʘʥʝ ʥʘ 

ʪʶʪʶʥʦʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʚ ɹʲʣʛʘʨʠʷ. ʇʨʦʫʯʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʘʣʪʝʨʥʘʪʠʚʥʦ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʯʘʩʪʠ ʦʪ ʪʶʪʶʥʝʚʦʪʦ ʨʘʩʪʝʥʠʝ. ʅʘʧʨʘʚʝʥ ʝ ʤʦʥʠʪʦʨʠʥʛ ʚʲʨʭʫ ʧʦʷʚʘʪʘ ʠ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʤʘʥʘʪʘ ʧʦ ʪʶʪʶʥʘ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʨʝʩʧʦʥʜʝʥʪʩʢʘʪʘ ʩʠʩʪʝʤʘ ʢʲʤ 

CORESTA. ʇʨʦʫʯʝʥʠ ʩʘ 19 ʜʦʢʣʘʜʘ ʦʪ 6 ʩʪʨʘʥʠ. ʇʦ ʥʘʙʦʨʘ ʦʪ 10 ʩʦʨʪʘ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʠʷ 

ʝʢʩʧʝʨʠʤʝʥʪ ʟʘ ʧʨʦʫʯʚʘʥʝ ʨʘʩʦʦʙʨʘʟʫʚʘʥʝʪʦ ʧʨʠ ʤʘʥʘʪʘ ʥʝ ʩʝ ʢʦʥʩʪʘʪʠʨʘ ʧʦʷʚʘ ʥʘ ʙʦʣʝʩʪʪʘ. 

ʀʟʩʣʝʜʚʘʥʠ ʩʘ 28 ʧʨʦʙʠ ʦʨʠʝʥʪʘʣʩʢʠ ʙʣʝʥʜʦʚʝ ʪʶʪʶʥ ʟʘ ʥʘʣʠʯʠʝ ʥʘ ʩʧʦʨʠ ʦʪ ʤʘʥʘʪʘ ʧʦ 

ʪʶʪʶʥʘ. ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʜʚʝʪʝ ʠʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʠ ʚʠʨʫʩʥʠ ʙʦʣʝʩʪʠ ʩʠʧʘʥʠʮʘ ʠ ʜʦʤʘʪʝʥʘ 

ʙʨʦʥʟʦʚʦʩʪ ʝ ʟʘʩʪʲʧʝʥʦ ʚ ʩʨʘʚʥʠʪʝʣʥʦ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʧʨʠ ʩʦʨʪʦʚʠ ʛʨʫʧʠ ɺʠʨʞʠʥʠʷ ʠ ɹʲʨʣʝʡ. 

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʪʦʙʘʤʦʚʠʨʫʩʠʪʝ ʠ ʧʨʠ ʜʚʝʪʝ ʛʨʫʧʠ ʪʶʪʶʥ ʝ ʧʦʜ ʠʢʦʥʦʤʠʯʝʩʢʠʷ ʧʨʘʛ ʥʘ 

ʚʨʝʜʥʦʩʪ. ʇʦʣʫʯʝʥʠ ʩʘ 11 ʛʝʥʦʪʠʧʘ ʚ F4 ʧʦʢʦʣʝʥʠʝ, ʫʩʪʦʡʯʠʚʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʪʶʪʶʥʝʚʘ 

ʤʦʟʘʡʢʘ ʠ ʩʠʧʘʥʠʮʘ. ʇʨʦʚʝʜʝʥʠʷʪ ʠʤʫʥʦʝʥʟʠʤʝʥ ʪʝʩʪ ELISA ʧʦʢʘʟʘ ʧʨʠʩʲʩʪʚʠʝ ʥʘ PVY 

ʝʜʠʥʩʪʚʝʥʦ ʚ ʧʣʝʚʝʣʥʠʷ ʚʠʜ ɹʷʣ ʧʝʣʠʥ (Artemisia absinthium). TEV ʥʝ ʩʝ ʫʩʪʘʥʦʚʠ ʚ 

ʪʝʩʪʚʘʥʠʪʝ ʧʨʦʙʠ. ʅʘʧʨʘʚʝʥʘʪʘ ʠʤʫʥʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʧʦʢʘʟʘ, ʯʝ ʠʥʪʨʦʜʫʮʠʨʘʥʠʪʝ ʩʦʨʪʦʚʝ ʠ 

ʣʠʥʠʷ 0652 ʦʪ ʩʦʨʪʦʚʘ ʛʨʫʧʘ ɺʠʨʞʠʥʠʷ ʩʘ ʚ ʝʜʥʘ ʠʣʠ ʜʨʫʛʘ ʩʪʝʧʝʥ ʯʫʚʩʪʚʠʪʝʣʥʠ ʥʘ TMV ʠ 

PVY. ʋʩʪʘʥʦʚʝʥʘ ʝ ʤʠʛʨʘʮʠʷ ʥʘ ʢʨʠʣʘʪʠʪʝ ʣʠʩʪʥʠ ʚʲʰʢʠ ʚʲʨʭʫ ʦʩʥʦʚʥʠʷ ʤʝʞʜʠʥʝʥ 

ʛʦʩʪʦʧʨʠʝʤʥʠʢ ï ʪʶʪʶʥʲʪ. ʊʷ ʟʘʧʦʯʚʘ ʚʝʜʥʘʛʘ ʩʣʝʜ ʨʘʟʩʘʞʜʘʥʝʪʦ. ʄʠʛʨʘʮʠʷʪʘ ʥʘ 

ʧʘʤʫʢʦʚʘʪʘ ʥʦʱʝʥʢʘ ʚ ʩʝʤʝʧʨʦʠʟʚʦʜʥʠʪʝ ʪʶʪʶʥʝʚʠ ʧʦʩʝʚʠ ʟʘʧʦʯʚʘ ʧʨʝʟ ʶʣʠ. 

ʀʥʩʝʢʪʠʮʠʜʠʪʝ ʂʦʨʘʛʝʥ 20 ʉʂ, ɸʬʲʨʤ 095 ʉɻ, ɸʣʚʝʨʜʝ 240 ʉʂ ʠ ʈʘʥʝʨ 240 ʉʂ, ʧʨʠʣʦʞʝʥʠ 

ʜʚʫʢʨʘʪʥʦ, ʦʩʠʛʫʨʷʚʘʪ ʝʬʝʢʪʠʚʝʥ ʢʦʥʪʨʦʣ ʥʘʜ ʛʲʩʝʥʠʮʠʪʝ ʥʘ ʧʘʤʫʢʦʚʘʪʘ ʥʦʱʝʥʢʘ. 

ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʝʜʥʦʛʦʜʠʰʥʦʪʦ ʩʝʠʪʙʦʦʙʨʘʱʝʥʠʝ ʩ ʧʰʝʥʠʮʘ ʥʘʤʘʣʷʚʘ ʦʙʱʠʷ ʙʨʦʡ ʥʘ 

ʩʝʤʝʥʘʪʘ ʩ 4000 ʙʨ./m
2
, ʢʘʢʪʦ ʠ ʙʨʦʷ ʠʤ ʚ ʧʦʚʲʨʭʥʦʩʪʥʠʷ ʧʦʯʚʝʥ ʩʣʦʡ ʩ 10%. ɺ ʧʦʯʚʝʥʠʷ 

ʩʣʦʡ 0 ï 5 cm ʥʘʡ-ʛʦʣʷʤʦ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʙʨʦʷ ʩʝʤʝʥʘ ʦʪ 18% ʩʝ ʦʪʯʠʪʘ ʩʣʝʜ ʤʝʭʘʥʠʟʠʨʘʥʘʪʘ 

ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʣʦʱʠʪʝ. ʀʟʦʣʠʨʘʥʠ ʩʘ ʧʦʯʚʝʥʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ ʩ ʘʥʪʘʛʦʥʠʩʪʠʯʥʦ ʜʝʡʩʪʚʠʝ 

(ʘʢʪʠʥʦʤʠʮʝʪʠ), ʜʦʚʝʜʝʥʠ ʜʦ ʯʠʩʪʠ ʢʫʣʪʫʨʠ ʠ ʪʝʩʪʚʘʥʠ in vitro ʥʘ ʯʠʩʪʠ ʢʫʣʪʫʨʠ ʟʘ ʝʬʝʢʪʘ ʠʤ 

ʩʨʝʱʫ ʧʨʠʯʠʥʠʪʝʣʷ ʥʘ ʢʘʬʷʚʠ ʣʠʩʪʥʠ ʧʝʪʥʘ (Alternaria sp.). ʀʟʦʣʠʨʘʥʠ ʩʘ ʧʘʪʦʛʝʥʠ 

(ʭʠʧʝʨʧʘʨʘʟʠʪʠ) ʧʦ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʩʠʥʠ ʢʠʪʢʠ ʦʪ ʥʷʢʦʣʢʦ ʭʘʙʠʪʘʪʘ. ʋʩʪʘʥʦʚʠ ʩʝ, ʯʝ 

ʪʶʪʶʥʝʚʠʪʝ ʩʝʤʝʥʘ ʢʨʠʷʪ ʭʨʘʥʠʪʝʣʝʥ ʧʦʪʝʥʮʠʘʣ. ʋʩʪʘʥʦʚʠ ʩʝ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ 

ʙʠʦʝʪʘʥʦʣ ʦʪ ʬʠʣʠʟʠʪʝ ʥʘ ʪʶʪʶʥ ɺʠʨʞʠʥʠʷ ʠ ʙʠʦʧʝʣʝʪʠ ʦʪ ʪʶʪʶʥʝʚʠ ʩʪʲʙʣʘ (ɺʠʨʞʠʥʠʷ ʠ 

ɹʲʨʣʝʡ).  

ʆʙʝʤʲʪ ʠʟʚʲʨʰʝʥʘ ʨʘʙʦʪʘ ʧʦ ʟʘʜʘʯʠ ʝ ʚ ʦʙʭʚʘʪʘ ʥʘ ʧʣʘʥʠʨʘʥʠʷ. ʀʟʧʲʣʥʝʥʠʝʪʦ ʝ ʥʘ 

ʤʥʦʛʦ ʜʦʙʨʦ ʥʠʚʦ ʥʘ ʢʘʯʝʩʪʚʦ. 

 

ʋʉʊʆʁʏʀɺʆ ʈɸɿɺʀʊʀɽ ʅɸ ʊʖʊʖʅʆʇʈʆʀɿɺʆɼʉʊɺʆʊʆ ʏʈɽɿ ʇʈʀʃɸɻɸʅɽ ʅɸ 

ʉʒɺʈɽʄɽʅʅʀ ɸɻʈʆɽʂʆʃʆɻʀʏʅʀ ʈɽʐɽʅʀʗ ʀ ʇʈɸʂʊʀʂʀ 

ʎʝʣ ʥʘ ʧʨʦʝʢʪʘ ï ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʤʦʜʝʣʠ ʟʘ ʘʛʨʦʭʠʤʠʯʥʦ ʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʥʦ ʦʙʩʣʫʞʚʘʥʝ 

ʥʘ ʪʶʪʶʥʦʧʨʦʠʟʚʦʜʩʪʚʦʪʦ, ʙʘʟʠʨʘʥʦ ʥʘ ʧʨʦʫʯʚʘʥʠʷ, ʟʘʩʷʛʘʱʠ ʠʟʧʠʪʚʘʥʝʪʦ ʠ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ 

ʜʠʬʝʨʝʥʮʠʨʘʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʪʜʝʣʥʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʛʝʥʝʪʠʯʥʠʷ 

ʧʦʪʝʥʮʠʘʣ ʥʘ ʩʦʨʪʦʚʝʪʝ ʧʨʠ ʨʘʟʣʠʯʥʠʪʝ ʧʦʯʚʝʥʦ-ʢʣʠʤʘʪʠʯʥʠ ʫʩʣʦʚʠʷ. ʇʨʦʛʥʦʟʠʨʘʥʝ ʥʘ 

ʧʨʦʤʝʥʠʪʝ ʚ ʧʣʦʜʦʨʦʜʠʝʪʦ ʥʘ ʧʦʯʚʠʪʝ ʠ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʧʦʩʪʘʚʝʥʠ ʥʘ ʧʨʠʥʮʠʧʠʪʝ ʟʘ ʫʩʪʦʡʯʠʚʦ ʟʝʤʝʜʝʣʠʝ. 

ʇʨʦʫʯʝʥʦ ʝ ʢʦʤʧʣʝʢʩʥʦʪʦ ʚʣʠʷʥʠʝ ʥʘ ʦʩʥʦʚʥʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠ ʬʘʢʪʦʨʠ ʚʲʨʭʫ 

ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʩʪʦʧʘʥʩʢʠʪʝ ʠ ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʢʘʯʝʩʪʚʘ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʠ ʣʠʥʠʠ ʪʶʪʶʥ 

ɺʠʨʞʠʥʠʷ. ʇʨʦʚʝʜʝʥ ʝ ʤʦʜʝʣ ʥʘ ʪʦʨʝʥʝ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʡʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʥʘʧʨʘʚʣʷʚʘʥʠ ʚ 

ʞʝʣʘʥʘ ʧʦʩʦʢʘ ʥʷʢʦʠ ʦʪ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʜʦʙʠʚʘ ʥʘ ʩʝʤʝʥʘ ʧʨʠ ʩʦʨʪʦʚʝʪʝ ʦʨʠʝʥʪʘʣʩʢʠ ʪʶʪʶʥ 

ʂʨʫʤʦʚʛʨʘʜ 78ʉ ʠ ʂʨʫʤʦʚʛʨʘʜ 944. 



ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʩʠʩʪʝʤʥʦʪʦ ʪʦʨʝʥʝ ʩ ʝʢʦʣʦʛʠʯʥʦ ʙʝʟʦʧʘʩʥʠ ʥʦʨʤʠ ʧʨʝʜʦʪʚʨʘʪʷʚʘ ʨʠʩʢʘ 

ʦʪ ʦʪʨʠʮʘʪʝʣʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʪʦ ʪʦʨʝʥʝ ʚʲʨʭʫ ʘʢʫʤʫʣʠʨʘʥʝʪʦ ʥʘ ʪʝʞʢʠ 

ʤʝʪʘʣʠ ʚ ʭʫʤʫʩʥʦ-ʢʘʨʙʦʪʘʪʥʘʪʘ ʧʦʯʚʘ ʠ ʚ ʩʫʨʦʚʠʥʘʪʘ ʦʪ ʦʨʠʝʥʪʘʣʩʢʠʷ ʪʶʪʶʥ. ʋʩʪʘʥʦʚʝʥʘʪʘ 

ʧʦ-ʥʠʩʢʘ ʧʦʧʫʣʘʮʠʦʥʥʘ ʧʣʲʪʥʦʩʪ ʚ ʤʠʢʨʦʙʥʠʪʝ ʩʲʦʙʱʝʩʪʚʘ ʧʨʠ ʩʠʩʪʝʤʥʦ ʪʦʨʝʥʠʪʝ 

ʩʪʘʮʠʦʥʘʨʥʠ ʚʘʨʠʘʥʪʠ ʦʪ ʪʘʟʠ ʚ ʩʲʦʙʱʝʩʪʚʘʪʘ, ʬʦʨʤʠʨʘʥʠ ʧʨʠ ʫʩʣʦʚʠʷ ʥʘ ʜʲʣʛʦʛʦʜʠʰʥʘ 

ʥʝʪʦʨʝʥʘ ʤʦʥʦʢʫʣʪʫʨʘ ʪʶʪʶʥ ʝ ʩʝʨʠʦʟʥʘ ʠʥʜʠʢʘʮʠʷ ʟʘ ʦʙʝʜʥʷʚʘʥʝ ʥʘ ʧʦʯʚʘʪʘ ʠ ʥʝʛʘʪʠʚʥʠ 

ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʯʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ. ʆʧʨʝʜʝʣʝʥ ʝ ʠʥʜʝʢʩʲʪ ʥʘ ʫʧʣʲʪʥʷʚʘʥʝ ʧʦʯʚʘʪʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʦʨʝʥʝʪʦ ʧʨʠ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʪʶʪʶʥʘ ʢʘʪʦ ʤʦʥʦʢʫʣʪʫʨʘ. ɺ ʢʣʝʪʢʠʪʝ ʩ ʫʛʘʨ ʠ 

ʚʥʘʩʷʥʝ ʥʘ NPK ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʝʫʧʣʲʪʥʝʥ ʩʣʦʡ ʚ ʜʦʩʪʘʪʲʯʥʘ ʜʲʣʙʦʯʠʥʘ. ɹʘʣʘʥʩʠʨʘʥʦʪʦ 

ʤʠʥʝʨʘʣʥʦ ʭʨʘʥʝʥʝ ʥʘ ʪʶʪʶʥʝʚʠʪʝ ʧʦʩʝʚʠ ʥʝʤʠʥʫʝʤʦ ʦʙʣʘʛʦʜʝʪʝʣʩʪʚʘ ʠ ʧʣʝʚʝʣʠʪʝ, ʯʠʷʪʦ 

ʥʘʜʟʝʤʥʘ ʤʘʩʘ ʝ ʥʘʡ-ʛʦʣʷʤʘ ʧʨʠ ʚʘʨʠʘʥʪʠʪʝ ʥʘ ʦʧʠʪʘ ʩ ʚʥʘʩʷʥʝ ʥʘ NPK. ʅʘʡ-ʜʦʙʨʝ ʠʟʨʘʟʝʥʦ ʝ 

ʪʦʚʘ ʧʨʠ ʩʚʠʥʠʮʘʪʘ. ʇʦʣʫʯʝʥʠʪʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʦʙʱʠʪʝ ʢʦʣʠʯʝʩʪʚʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʠ 

ʧʦʜʚʠʞʥʠʪʝ ʠʤ ʬʦʨʤʠ ʚ ʧʦʯʚʠ, ʦʪʩʪʦʷʱʠ ʥʘ ʨʘʟʣʠʯʥʦ ʨʘʟʩʪʦʷʥʠʝ ʦʪ ʆʎʂ ï ʂʲʨʜʞʘʣʠ, 

ʧʦʟʚʦʣʷʚʘʪ ʦʮʝʥʢʘʪʘ ʟʘ ʨʠʩʢʘ ʦʪ ʟʘʤʲʨʩʷʚʘʥʝ ʜʘ ʩʝ ʧʨʘʚʠ ʠ ʚʲʟ ʦʩʥʦʚʘ ʥʘ DTPA-

ʝʢʩʪʨʘʭʠʨʫʝʤʠʪʝ ʬʦʨʤʠ ʥʘ ʝʣʝʤʝʥʪʠʪʝ. 

ʆʙʝʤʲʪ ʠʟʚʲʨʰʝʥʘ ʨʘʙʦʪʘ ʧʦ ʟʘʜʘʯʠ ʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʣʘʥʠʨʘʥʠʷ. ʀʟʧʲʣʥʝʥʠʝʪʦ ʝ ʥʘ 

ʤʥʦʛʦ ʜʦʙʨʦ ʥʠʚʦ ʥʘ ʢʘʯʝʩʪʚʦ. 

 

ʀʅʉʊʀʊʋʊ ʇʆ ʌʋʈɸɾʅʀʊɽ ʂʋʃʊʋʈʀ ï ʇʃɽɺɽʅ 

ɽʂʆʃʆɻʆʉʒʆɹʈɸɿʅʀ ʇʆɼʍʆɼʀ ɿɸ ʇʆɺʀʐɸɺɸʅɽ ʅɸ ʇʆʏɺɽʅʆʊʆ 

ʇʃʆɼʆʈʆɼʀɽ, ʇʈʆɼʋʂʊʀɺʅʆʉʊʊɸ ʅɸ ʌʋʈɸɾʅʀʊɽ ʂʋʃʊʋʈʀ ʀ ɿɸʑʀʊɸ ʆʊ 

ɺʈɽɼʀʊɽʃʀ ʇʈʀ ʂʆʅɺɽʅʎʀʆʅɸʃʅʆ ʀ ɹʀʆʃʆɻʀʏʅʆ ʇʈʆʀɿɺʆɼʉʊɺʆ 

ʇʨʦʚʝʜʝʥʠ ʩʘ ʧʦʣʩʢʠ ʠ ʣʘʙʦʨʘʪʦʨʥʠ ʦʧʠʪʠ ʧʨʠ ʝʜʥʦʛʦʜʠʰʥʠ ʠ ʤʥʦʛʦʛʦʜʠʰʥʠ ʙʦʙʦʚʠ ʠ 

ʞʠʪʥʠ ʢʫʣʪʫʨʠ. ʋʩʪʘʥʦʚʝʥ ʝ ʚʠʜʦʚʠʷʪ ʩʲʩʪʘʚ ʥʘ ʬʫʨʘʞʥʠʪʝ ʢʫʣʪʫʨʠ, ʢʦʠʪʦ ʧʦʜʦʙʨʷʚʘʪ 

ʬʠʟʠʯʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʦʯʚʘʪʘ (ʝʩʧʘʨʟʝʪʘ, ʛʨʘʭ ʠ ʬʠʡ), ʧʦʜʭʦʜʷʱʠ ʢʘʪʦ ʠʟʪʦʯʥʠʮʠ ʥʘ 

ʟʝʣʝʥʦ ʪʦʨʝʥʝ (ʬʠʡ, ʝʩʧʘʨʟʝʪʘ, ʛʨʘʭ, ʟʚʝʟʜʘʥ ʠ ʬʘʮʝʣʠʷ) ʠ ʪʨʝʚʦʩʪʦʠ, ʩʧʦʩʦʙʩʪʚʘʱʠ ʟʘ 

ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʦʨʛʘʥʠʯʝʥ ʚʲʛʣʝʨʦʜ ʚ ʧʦʯʚʘʪʘ, ʦʛʨʘʥʠʯʘʚʘʱʠ ʦʪʜʝʣʷʥʝʪʦ ʥʘ ʧʘʨʥʠʢʦʚʠ ʛʘʟʦʚʝ 

ʚ ʘʪʤʦʩʬʝʨʘʪʘ ʠ ʧʦʜʦʙʨʷʚʘʱʠ ʧʦʯʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ (ʧʘʩʠʱʝʥ ʨʘʡʛʨʘʩ, ʟʚʝʟʜʘʥ ʠ ʜʝʪʝʣʠʥʘ). 

ʆʧʨʝʜʝʣʝʥʦ ʝ ʧʦʩʣʝʜʝʡʩʪʚʠʝʪʦ ʦʪ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʥ ʧʨʦʜʫʢʪ Ăɹʠʦ 1ò. ʋʩʪʘʥʦʚʝʥʦ ʝ ʝʬʠʢʘʩʥʦ 

ʩʠʤʙʠʦʪʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʙʠʦʣʦʛʠʯʥʠʷ ʠʥʩʝʢʪʠʮʠʜ ʅʠʤʘʟʘʣ ʊ/ʉ ʩ ʙʠʦʧʨʦʜʫʢʪʠʪʝ 

ɹʠʦʬʘ ʠ ʇʦʣʠʚʝʨʟʫʤ ʩʨʝʱʫ Thrips tabaci ʠ Acyrthosiphon pisum, ʦʧʨʝʜʝʣʷʱʦ ʠ ʥʘʡ-ʚʠʩʦʢʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʬʝʥʦʣʦʛʠʯʥʦʪʦ ʨʘʟʚʠʪʠʝ ʠ ʨʝʘʣʠʟʠʨʘʥʘʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʥʘ ʠʥʪʨʦʜʫʮʠʨʘʥʠ ʩʦʨʪʦʚʝ ʛʨʘʭ, ʬʠʡ ʠ ʣʫʧʠʥʘ, ʩʲʱʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʛʨʫʧʠʨʘʪ 

ʢʘʢʪʦ ʩʣʝʜʚʘ: ʩʦʨʪʦʚʝ ʩ ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʠ ʢʨʘʪʲʢ ʚʝʛʝʪʘʮʠʦʥʝʥ ʧʝʨʠʦʜ ï ɻʣʷʥʩ, ʉʚiʪ 

(Pisum sativum) ʠ ʃʠʷ (Vicia sativa), ʠ ʩʦʨʪʦʚʝ, ʩʪʘʙʠʣʥʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʜʦʙʠʚʘ ï ʉʚiʪ 

(Pisum sativum), ɺʠʣʝʥʘ, ʄʦʣʜʦʚʩʢʘʷ (Vicia sativa) ʠ ɻʘʨʘʥʪ (Lupinus albus). ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʙʠʦʣʦʛʠʯʥʘʪʘ ʩʠ ʨʝʘʢʮʠʷ ʢʲʤ ʧʘʪʦʛʝʥʠ ʠ ʥʝʧʨʠʷʪʝʣʠ ʩʦʨʪʦʚʝʪʝ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘʪ ʧʦ ʩʣʝʜʥʠʷ 

ʥʘʯʠʥ: ʢʲʤ ʨʲʞʜʘ Uromyces fabae de Bary f.viciae-sativae Hiratsuca ï ʠʤʫʥʥʠ (ʙʘʣ 9): ʃʦʨʠʥʘ, 

ɺʠʣʝʥʘ, ʄʦʣʜʦʚʩʢʘʷ, ʆʙʨʘʟʝʮ 666 (Vicia sativa) ʠ ʯʫʚʩʪʚʠʪʝʣʥʠ (ʙʘʣ 3 ʠ 5): ʩʦʨʪʦʚʝʪʝ, 

ʧʨʠʥʘʜʣʝʞʘʱʠ ʢʲʤ Vicia villosa; ʢʲʤ ʤʘʥʘ Peronospora spp. ï ʯʫʚʩʪʚʠʪʝʣʥʠ (ʙʘʣ 1): Lupinus 

albus ʠ ʠʤʫʥʥʠ (ʙʘʣ 9): Lupinus luteus; ʪʦʣʝʨʘʥʪʥʠ ʢʲʤ ʥʘʧʘʜʝʥʠʝ ʦʪ Bruchus ʨisorum: ʄʦʜʫʩ, 

ʉʚiʪ ʠ ʯʫʚʩʪʚʠʪʝʣʥʠ: ʇʣʝʚʝʥ 4 ʠ ʂʘʤʝʨʪʦʥ (Pisum sativum); ʪʦʣʝʨʘʥʪʥʠ ʢʲʤ ʥʘʧʘʜʝʥʠʝ ʦʪ 

ʚʠʜʦʚʝ ʦʪ ʨʦʜ Sitona: ʃʠʷ, ʃʦʨʠʥʘ (Vicia sativa) ʠ ʯʫʚʩʪʚʠʪʝʣʥʠ: ɺʠʦʣʘ ʠ ɺʠʦʣʝʪʘ (Vicia 

villosa). ɺʠʜʲʪ Lupinus luteus ʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʩʣʘʙʦ ʧʨʝʜʧʦʯʠʪʘʥ ʦʪ ʚʨʝʜʥʘʪʘ ʝʥʪʦʤʦʬʘʫʥʘ ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ Lupinus albus. ʇʨʦʫʯʝʥʘ ʝ ʞʠʟʥʝʥʦʩʪʪʘ ʠ ʙʠʦʣʦʛʠʯʥʠʪʝ ʧʨʦʷʚʠ ʥʘ ʩʦʨʪʦʚʝ 

ʧʨʦʣʝʪʝʥ ʬʫʨʘʞʝʥ ʛʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʧʦʩʝʚʥʠʷ ʤʘʪʝʨʠʘʣ ʩ 3 ʪʠʧʘ ʩʝʤʝʥʘ. 

ʋʩʪʘʥʦʚʝʥʘ ʝ ʙʠʦʣʦʛʠʯʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʙʠʦʠʥʩʝʢʪʠʮʠʜʠʪʝ ʇʠʨʝʪʨʫʤ ʠ ʅʠʤʘʟʘʣ T/ʉ ʩʨʝʱʫ 

Acyrthosiphon pisum ʠ Adelphocoris lineolatus ʧʨʠ ʣʶʮʝʨʥʘ. ʇʨʦʫʯʝʥʘ ʝ ʩʝʣʝʢʪʠʚʥʦʩʪʪʘ ʠ 

ʙʠʦʣʦʛʠʯʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʬʫʥʛʠʮʠʜʠʪʝ ʀʤʧʘʢʪ 25 ʉK ʠ ʌʦʣʠʢʫʨ 250 ɽɺ ʩʨʝʱʫ ʧʘʪʦʛʝʥʘ, 

ʧʨʠʯʠʥʠʪʝʣ ʥʘ ʞʲʣʪʠ ʣʠʩʪʥʠ ʧʝʪʥʘ (Pseudopeziza jonesii Nannf) ʧʨʠ ʣʶʮʝʨʥʘ. ʋʩʪʘʥʦʚʝʥʘ ʝ 

ʪʦʣʝʨʘʥʪʥʦʩʪ ʥʘ Lupinus albus ʢʲʤ ʘʣʝʣʦʧʘʪʠʯʥʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ Sorghum halepense, ʢʘʢʪʦ 

ʠ ʘʣʝʣʦʧʘʪʠʯʝʥ ʧʦʪʝʥʮʠʘʣ ʥʘ ʨʠʟʦʩʬʝʨʥʠ ʧʦʯʚʝʥʠ ʠʟʚʣʝʮʠ ʦʪ ʣʶʮʝʨʥʘ ʚʲʨʭʫ ʧʦʢʲʣʥʚʘʥʝ ʥʘ 



ʩʝʤʝʥʘ ʦʪ Cucunis sativus L. ʀʟʧʠʪʘʥ ʝ ʥʦʚ ʦʨʛʘʥʠʯʝʥ ʧʨʦʜʫʢʪ ʉʝʛʘʜʦʨ ʩ ʭʝʨʙʠʮʠʜʥʦ 

ʜʝʡʩʪʚʠʝ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʙʠʦʣʦʛʠʯʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʂʦʤʙʠʥʠʨʘʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʉʝʛʘʜʦʨ ʩ 

ʨʝʜʫʮʠʨʘʥʘ ʜʦʟʘ ʈʘʫʥʜʲʧ ʢʘʪʦ ʝʢʦʣʦʛʦʩʲʦʙʨʘʟʝʥ ʤʝʪʦʜ ʦʩʠʛʫʨʷʚʘ ʧʲʣʝʥ ʢʦʥʪʨʦʣ ʥʘ 

ʝʜʥʦʛʦʜʠʰʥʠ ʠ ʤʥʦʛʦʛʦʜʠʰʥʠ ʞʠʪʥʠ ʧʣʝʚʝʣʠ. ɺ ʫʩʣʦʚʠʷʪʘ ʥʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʝ ʧʨʦʫʯʝʥʘ ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʪʘ ʥʘ 7 ʭʝʨʙʠʮʠʜʘ (ʋʠʥʛ ʇ, ʃʫʤʘʢʩ 538 ʉʂ, ʃʘʫʜʠʩ ʆɼ, ʉʪʝʣʘʨ 

210 ʉʃ, ɽʢʠʧ, ʇʘʩʠʬʠʢʘ ɺɻ ʠ ɸʢʩʠʘʣ 1) ʧʨʠ Sorghum sudanense, ʢʘʢʪʦ ʠ ʩʝʣʝʢʪʠʚʥʦʩʪʪʘ ʠ 

ʩʪʘʙʠʣʥʦʩʪʪʘ ʥʘ 3 ʭʝʨʙʠʮʠʜʘ (ʂʣʝʨʘʥʜʘ, ʃʠʩʪʝʛʦ 40 ɽʂ ʠ ʉʪʨʘʪʦʩ ʫʣʪʨʘ) ʧʨʠ Medicago sativa. 

ʀʟʣʲʯʝʥʠ ʩʘ ʩʝʣʝʢʪʠʚʥʠ ʭʝʨʙʠʮʠʜʠ, ʧʨʠʣʦʞʠʤʠ ʟʘ ʠʥʪʝʛʨʠʨʘʥ ʢʦʥʪʨʦʣ ʥʘ ʧʣʝʚʝʣʠʪʝ. 

ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʧʣʘʩʪʠʜʥʠ ʧʠʛʤʝʥʪʠ, ʧʨʦʪʝʠʥʦʚʘ ʭʨʘʥʠʪʝʣʥʘ ʩʪʦʡʥʦʩʪ, 

ʩʤʠʣʘʝʤʦʩʪ/ʨʝʩʧʝʢʪʠʚʥʦ ʨʘʟʛʨʘʜʠʤʦʩʪ ʥʘ ʩʫʭʦ ʠ ʦʨʛʘʥʠʯʥʦ ʚʝʱʝʩʪʚʦ ʠ ʧʦʪʝʥʮʠʘʣʥʘ 

ʝʥʝʨʛʠʡʥʘ ʭʨʘʥʠʪʝʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʠʥʪʨʦʜʫʮʠʨʘʥʠ ʩʦʨʪʦʚʝ ʛʨʘʭ, ʬʠʡ ʠ ʣʫʧʠʥʘ. ʆʮʝʥʝʥʘ ʝ 

ʩʪʘʙʠʣʥʦʩʪʪʘ, ʠʢʦʥʦʤʠʯʝʩʢʘʪʘ ʠ ʝʥʝʨʛʠʡʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʩʤʝʩʠ ʤʝʞʜʫ ʧʨʝʧʘʨʘʪʠ ʩ 

ʨʘʟʣʠʯʥʦ ʙʠʦʣʦʛʠʯʥʦ ʜʝʡʩʪʚʠʝ ʧʨʠ Pisum sativum ʚ ʫʩʣʦʚʠʷ ʥʘ ʙʠʦʣʦʛʠʯʥʦ ʠ 

ʢʦʥʚʝʥʮʠʦʥʘʣʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ.  

 

ʅʆɺʀ ʊɽʍʅʆʃʆɻʀʏʅʀ ʇʆɼʍʆɼʀ ʇʈʀ ʉʒɿɼɸɺɸʅɽ ʅɸ ʄʅʆɻʆɻʆɼʀʐʅʀ 

ʊʈɽɺʅʀ ʉʄɽʉʂʀ ɿɸ ʋʉʊʆʁʏʀɺʆ ɿɽʄɽɼɽʃʀɽ 

ʇʨʦʫʯʚʘ ʩʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʪʨʝʚʦʩʪʦʠ ʟʘ ʧʘʰʘ ʠ ʩʝʥʦ ʦʪ ʤʥʦʛʦʛʦʜʠʰʥʠ 

ʪʨʝʚʥʦ-ʬʫʨʘʞʥʠ ʢʫʣʪʫʨʠ ʠ ʩʤʝʩʢʠ, ʩʝʪʠ ʧʦʜ ʧʦʢʨʦʚ ʥʘ ʝʜʥʦʛʦʜʠʰʥʠ ʙʦʙʦʚʠ ʠ ʞʠʪʥʠ. 

ɹʦʙʦʚʠʪʝ ʧʦʢʨʦʚʥʠ ʢʫʣʪʫʨʠ (ʛʨʘʭ ʠ ʬʠʡ) ʥʝ ʧʦʪʠʩʢʘʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʥʘ ʩʫʭʘ ʤʘʩʘ ʥʘ 

ʝʩʧʘʨʟʝʪʘ, ʟʚʝʟʜʘʥ ʠ ʣʶʮʝʨʥʘ. ʇʦʢʨʦʚʥʘʪʘ ʢʫʣʪʫʨʘ ʦʚʝʩ ʨʝʜʫʮʠʨʘ ʜʦʙʠʚʘ ʥʘ ʩʫʭʘ ʤʘʩʘ ʦʪ 

ʟʚʝʟʜʘʥ ʠ ʣʶʮʝʨʥʘ ʜʦ 50%. ʇʦʜʟʝʤʥʘ ʜʝʪʝʣʠʥʘ (Trifolium subterraneum L.), ʩʨʘʚʥʠʪʝʣʥʦ ʥʦʚ 

ʙʦʙʦʚ ʚʠʜ, ʩʝ ʠʟʩʣʝʜʚʘ ʢʘʪʦ ʢʦʤʧʦʥʝʥʪ ʥʘ ʤʥʦʛʦʛʦʜʠʰʥʠ ʪʨʝʚʥʠ ʩʤʝʩʢʠ. 

ɻʨʫʜʢʦʦʙʨʘʟʫʚʘʱʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʠ ʘʟʦʪʬʠʢʩʠʨʘʱʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʥʷʢʦʠ ʙʦʙʦʚʠ ʪʨʝʚʥʦ-

ʬʫʨʘʞʥʠ ʢʫʣʪʫʨʠ, ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠ ʚ ʩʤʝʩʢʠ, ʚʢʣ. ʠ ʥʘ ʪʘʢʠʚʘ, ʟʘʩʝʪʠ ʧʦʜ ʧʦʢʨʦʚ, ʩʘ ʦʙʝʢʪ ʥʘ 

ʧʨʦʫʯʚʘʥʝ ʚ ʧʨʦʝʢʪʘ. ʀʟʚʲʨʰʚʘ ʩʝ ʩʝʣʝʢʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʥʘ ʠ ʪʝʭʥʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʠʟʭʦʜʝʥ 

ʤʘʪʝʨʠʘʣ ʦʪ ʝʜʥʦʛʦʜʠʰʥʠ ʙʦʙʦʚʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʙʨʘʟʮʠ ʩ ʧʦʚʠʰʝʥ ʩʠʤʙʠʦʪʠʯʝʥ 

ʘʟʦʪʬʠʢʩʠʨʘʱ ʧʦʪʝʥʮʠʘʣ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʚ ʙʲʜʝʱʠ ʩʝʣʝʢʮʠʦʥʥʠ ʧʨʦʛʨʘʤʠ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘʪʘ ʨʘʙʦʪʘ ʧʨʦʜʲʣʞʘʚʘ ʠ ʩʝ ʥʘʜʷʚʘʤʝ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʦʙʝʤʘ ʡ ʜʘ ʜʦʧʨʠʥʝʩʝ 

ʟʘ ʢʦʥʩʦʣʠʜʠʨʘʥʝ ʠ ʧʨʠʩʧʦʩʦʙʷʚʘʥʝ ʥʘ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪ ʢʲʤ ʛʣʦʙʘʣʥʠʪʝ 

ʧʨʦʮʝʩʠ ʟʘ ʫʩʪʦʡʯʠʚʦ ʨʘʟʚʠʪʠʝ ʥʘ ʟʝʤʝʜʝʣʠʝʪʦ. 

 

ʀʅʉʊʀʊʋʊ ʇʆ ʎɸʈɽɺʀʎɸʊɸ ï ʂʅɽɾɸ  

ʋʉʒɺʒʈʐɽʅʉʊɺɸʅɽ ʀ ʈɸɿʈɸɹʆʊɺɸʅɽ ʅɸ ʅʆɺʀ ɸɻʈʆʊɽʍʅʀʏɽʉʂʀ 

ʇɸʈɸʄɽʊʈʀ, ɽʃɽʄɽʅʊʀ ʀ ʊɽʍʅʆʃʆɻʀʀ ɿɸ ʇʈʆʀɿɺʆɼʉʊɺʆ ʅɸ 

ʎɸʈɽɺʀʎɸ ɿɸ ɿʒʈʅʆ, ʉɽʄɽʅɸ ʀ ʉʀʃɸɾ ɺ ʋʉʃʆɺʀʗʊɸ ʅɸ ɽʂʆʃʆɻʀʏʅʆ ʀ 

ʋʉʊʆʁʏʀɺʆ ɿɽʄɽɼɽʃʀɽ 

ʇʨʦʚʝʜʝʥʠ ʙʷʭʘ 16 ʤʥʦʛʦʬʘʢʪʦʨʠ ʧʦʣʩʢʠ ʦʧʠʪʘ. ɺ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 54 ʛʦʜʠʥʠ ʩʝ 

ʧʨʦʩʣʝʜʷʚʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʥʘʯʠʥʘ ʥʘ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʧʰʝʥʠʮʘ ʠ ʮʘʨʝʚʠʮʘ ʟʘ ʟʲʨʥʦ. ʇʨʦʜʲʣʞʘʚʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘʪʘ ʨʘʙʦʪʘ, ʩʚʲʨʟʘʥʘ ʩ ʧʨʦʫʯʚʘʥʝ ʚʨʝʤʝʪʦ ʥʘ ʨʝʜʫʚʘʥʝ, ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ 

ʧʦʯʚʘʪʘ ʠ ʤʠʥʝʨʘʣʥʦʪʦ ʪʦʨʝʥʝ ʚʲʨʭʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʥʘ ʢʫʣʪʫʨʠʪʝ ï ʮʘʨʝʚʠʮʘ ʟʘ ʟʲʨʥʦ, 

ʧʨʦʣʝʪʝʥ ʛʨʘʭ ʟʘ ʟʲʨʥʦ, ʧʰʝʥʠʮʘ ʠ ʣʶʮʝʨʥʘ, ʦʪʛʣʝʞʜʘʥʠ ʚ ʢʣʠʥ. ʇʨʦʫʯʚʘ ʩʝ ʚʣʠʷʥʠʝʪʦ ʥʘ 

ʠʥʢʦʨʧʦʨʠʨʘʥʝʪʦ ʥʘ ʩʣʝʜʞʲʪʚʝʥʠʪʝ ʨʘʩʪʠʪʝʣʥʠ ʦʩʪʘʪʲʮʠ, ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʧʦʯʚʘʪʘ ʠ ʪʦʨʝʥʝʪʦ 

ʚʲʨʭʫ ʜʦʙʠʚʘ ʥʘ ʟʲʨʥʦ ʦʪ ʢʫʣʪʫʨʠʪʝ, ʚʢʣʶʯʝʥʠ ʚ ʪʨʠʧʦʣʥʦ ʩʝʠʪʙʦʦʙʨʘʱʝʥʠʝ ï ʮʘʨʝʚʠʮʘ ʟʘ 

ʟʲʨʥʦ, ʧʨʦʣʝʪʝʥ ʛʨʘʭ ʠ ʝʯʝʤʠʢ, ʚʦʜʥʦ-ʬʠʟʠʯʥʠʪʝ ʠ ʘʛʨʦʭʠʤʠʯʥʠ ʩʚʦʡʩʪʚʘ ʥʘ ʧʦʯʚʘʪʘ. 

ʀʟʧʠʪʘʥʠ ʩʘ ʝʬʠʢʘʩʥʦʩʪʪʘ ʥʘ ʭʝʨʙʠʮʠʜʠ ʠ ʭʝʨʙʠʮʠʜʥʠ ʢʦʤʙʠʥʘʮʠʠ ʩʨʝʱʫ ʦʩʥʦʚʥʠʪʝ ʚʠʜʦʚʝ 

ʧʣʝʚʝʣʠ ʧʨʠ ʮʘʨʝʚʠʯʥʠʷ ʭʠʙʨʠʜ ʂʥ 613. ʀʟʚʝʜʝʥʘ ʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʨʘʙʦʪʘ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ 

ʚʣʠʷʥʠʝʪʦ ʥʘ ʭʝʨʙʠʮʠʜʠ ʠ ʭʝʨʙʠʮʠʜʥʠ ʢʦʤʙʠʥʘʮʠʠ ʚʲʨʭʫ ʩʘʤʦʦʧʨʘʰʝʥʠ ʣʠʥʠʠ. ʇʨʦʫʯʚʘ ʩʝ 

ʚʣʠʷʥʠʝʪʦ ʥʘ ʢʦʤʙʠʥʠʨʘʥʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʝʧʘʨʘʪʠ ʟʘ ʨʘʩʪʠʪʝʣʥʘ ʟʘʱʠʪʘ ʠ ʣʠʩʪʥʠ 

ʪʦʨʦʚʝ ʥʘ ʬʦʥ ʦʩʥʦʚʥʦ ʪʦʨʝʥʝ ʩ N, P, K 20 kg/da ʚʲʨʭʫ ʨʘʟʚʠʪʠʝʪʦ ʠ ʜʦʙʠʚʘ ʥʘ ʟʲʨʥʦ ʦʪ 

ʮʘʨʝʚʠʯʥʠʷ ʭʠʙʨʠʜ ʂʥ 613. ʇʨʦʫʯʚʘ ʩʝ ʝʬʠʢʘʩʥʦʩʪʪʘ ʥʘ ʠʥʩʝʢʪʠʮʠʜʠ ʠ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ 

ʫʩʪʘʥʦʚʷʚʘʥʝ ʘʪʨʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʧʨʠʤʘʤʢʠ ʟʘ ʙʦʨʙʘ ʩʲʩ ʩʠʚʠʷ ʮʘʨʝʚʠʯʝʥ ʭʦʙʦʪʥʠʢ. 




