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ɺɺɽɼɽʅʀɽ 

 

ʉʦʨʛʦ (Sʦrghum biʩʦlʦr (L.) Mʦʝnʩh) ï ʦʜʥʘ ʠʟ ʧʷʪʠ ʚʝʜʫʱʠʭ ʟʣʘʢʦʚʳʭ 

ʢʫʣʴʪʫʨ ʤʠʨʦʚʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʟʘʩʫʭʦ- ʠ ʞʘʨʦʩʪʦʡʢʦʩʪʠ 

ʩʦʨʛʦ ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʝʛʠʦʥʘʭ, ʨʝʛʫʣʷʨʥʦ ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʜʝʡʩʪʚʠʶ 

ʟʘʩʫʭʠ, ʠ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʠ ʙʠʦʤʘʩʩʳ ʚ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ. ɿʝʨʥʦ ʩʦʨʛʦ ʩʣʫʞʠʪ ʠʩʪʦʯʥʠʢʦʤ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ ʠ ʦʩʥʦʚʥʳʤ ʧʨʦʜʫʢʪʦʤ 

ʧʠʪʘʥʠʷ ʜʣʷ ʤʥʦʛʠʭ ʤʠʣʣʠʦʥʦʚ ʣʶʜʝʡ ʚ ʙʦʣʝʝ ʯʝʤ 30 ʩʪʨʘʥʘʭ ʤʠʨʘ (Hʘriʨrʘsʘnnʘ, 

Sujʘi, 2017) 

ɺ 2019 ʛʦʜʫ ʧʨʦʠʟʦʰʣʦ ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʝʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʨʛʦ. 

ʇʦ ʠʪʦʛʘʤ ʛʦʜʘ, ʧʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ, ʦʥʠ ʩʦʩʪʘʚʠʣʠ 85,3 ʪʳʩ. ʛʘ, ʯʪʦ ʥʘ 19,9% (ʥʘ 

14,1 ʪʳʩ. ʛʘ) ʙʦʣʴʰʝ, ʯʝʤ ʚ 2018 ʛʦʜʫ. ʂ 2020 ʛʦʜʫ ʨʘʟʤʝʨʳ ʧʣʦʱʘʜʝʡ ʚʳʨʘʱʠʚʘʥʠʷ 

ʩʦʨʛʦ ʩʦʢʨʘʪʠʣʠʩʴ ʥʘ 3,5%, ʧʨʠ ʵʪʦʤ ʇʨʠʚʦʣʞʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ ʷʚʣʷʝʪʩʷ 

ʣʠʜʝʨʦʤ ʚ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʦʨʛʦ. ɺ 2019 ʛʦʜʫ ʚ ʇʨʠʚʦʣʞʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ 

ʨʘʟʤʝʨʳ ʧʣʦʱʘʜʝʡ ʩʦʩʪʘʚʠʣʠ 51,8 ʪʳʩ. ʛʘ (60,7% ʚʩʝʭ ʧʦʩʝʚʦʚ ʩʦʨʛʦ ʚ ʈʦʩʩʠʠ). 

ʃʠʜʝʨʦʤ ʧʦ ʧʦʩʝʚʥʳʤ ʧʣʦʱʘʜʷʤ ʩʦʨʛʦ ʚ 2019 ʛʦʜʫ ʩʪʘʣʘ ʉʘʨʘʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʛʜʝ 

ʙʳʣʦ ʟʘʩʝʷʥʦ 31,36 ʪʳʩ. ʛʘ (36,8% ʚ ʦʙʱʠʭ ʧʣʦʱʘʜʷʭ). ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ 2018 ʛʦʜʫ, 

ʦʥʠ ʚʳʨʦʩʣʠ ʥʘ 18,9% (ʥʘ 4,98 ʪʳʩ. ʛʘ). ɺ 2019 ʛʦʜʫ, ʧʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ, ʚʘʣʦʚʳʝ 

ʩʙʦʨʳ ʩʦʨʛʦ ʩʦʩʪʘʚʠʣʠ 97,3 ʪʳʩ. ʪʦʥʥ, ʯʪʦ ʥʘ 98,1% (ʥʘ 48,2 ʪʳʩ. ʪʦʥʥ) ʙʦʣʴʰʝ, ʯʝʤ 

ʚ 2018 ʛʦʜʫ (ʘb-ʩʝntrʝ.ru, 2013-2019). 

ɺʳʩʦʢʦʛʝʪʝʨʦʟʠʩʥʳʝ ʛʠʙʨʠʜʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʚʳʩʦʢʠʭ 

ʫʨʦʞʘʝʚ ʟʝʨʥʘ ʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʨʛʦ. ʇʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʛʠʙʨʠʜʥʳʭ 

ʩʝʤʷʥ ʩʦʨʛʦ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʥʠʡ ʩ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʫʞʩʢʦʡ 

ʩʪʝʨʠʣʴʥʦʩʪʴʶ (ʎʄʉ). ʇʨʠ ʵʪʦʤ ʚʳʷʚʣʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʎʄʉ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʛʠʙʨʠʜʦʚ F1. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʛʠʙʨʠʜʳ ʩ ʥʘʙʦʨʦʤ ʩʝʣʝʢʮʠʦʥʥʦ-

ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʠ ʙʠʦʤʘʩʩr, ʚʳʩʦʢʘʷ 

ʧʝʨʝʚʘʨʠʚʘʝʤʦʩʪ ɹʧʨʦʪʝʠʥʘ ʠ ʢʨʘʭʤʘʣʘ, ʩʢʦʨʦʩʧʝʣʦʩʪʴ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫ ʩʦʨʛʦ ʚʳʷʚʣʝʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʛʝʥʝʪʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ ʩʪʝʨʠʣʴʥʳʭ ʮʠʪʦʧʣʘʟʤ: ɸ1, ɸ2, ɸ3, ɸ4, ɸ5, ɸ6, 9ɽ, ʄ35-1ɸ ʠ ʜʨ., 
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ʦʪʣʠʯʘʶʱʠʭʩʷ ʤʝʭʘʥʠʟʤʘʤʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʬʝʨʪʠʣʴʥʦʩʪʠ ʧʳʣʴʮʳ, ʤʦʨʬʦʣʦʛʠʝʡ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʧʳʣʴʥʠʢʦʚ, 

ʩʪʨʫʢʪʫʨʦʡ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ ʠ ʭʣʦʨʦʧʣʘʩʪʥʦʛʦ ʛʝʥʦʤʦʚ (Rʝddy ʝt ʘl, 2005; 

ɽlkʦnin ʝt ʘl., 2018).  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʵʪʠʭ ʪʠʧʦʚ ʮʠʪʦʧʣʘʟʤ ʪʨʝʙʫʝʪ 

ʪʱʘʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʩʘʤʳʝ ʨʘʟʥʳʝ ʧʨʠʟʥʘʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʠʤʝʶʱʠʭ ʙʦʣʴʰʦʝ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ 

ʧʨʠʟʥʘʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʘʩʩʠʤʠʣʷʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʧʠʪʘʪʝʣʴʥʫʶ 

ʮʝʥʥʦʩʪʴ ʛʠʙʨʠʜʦʚ, ʦʪʥʦʩʷʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʨʘʩʪʝʥʠʡ (ʌʇ) ʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ (ʏʇʌ); ʩʦʜʝʨʞʘʥʠʝ 

ʫʨʦʞʘʡʥʦʩʪʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ (ʋʉɺ); ʧʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʟʝʨʥʘ ʠ ʙʠʦʤʘʩʩʳ, 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ ʠ ʜʨ.  

ʌʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʠ ʯʠʩʪʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ 

ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʛʣʘʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʫ ʨʘʩʪʝʥʠʡ (ɽvʘns, 2013; Fʦyʝr ʝt ʘl., 2017; Mʦrʘlʝs ʝt ʘl., 2020). ʌʇ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʤʤʫ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʚ ʧʦʩʝʚʝ ʟʘ ʚʝʩɹ  

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ (ʠʣʠ ʦʧʨʝʜʝʣʝʥʥʫʶ ʬʘʟʫ) (Tanaka, Makino, 2009); ʝʛʦ 

ʚʝʣʠʯʠʥʘ ʧʨʦʧʦʨʮʠʦʥʘʣɹ ʥʘ ʧʣʦʱʘʜʠ ʣʠʩʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʝʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ. ʏʇʌ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝʤ ʙʠʦʤʘʩʩʳ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ 

ʣʠʩʪʘ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. ʌʦʪʦʩʠʥʪʝʪʠʯʝʩʢʘ̫  ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ 

ʛʝʥʦʪʠʧʘ ʠ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: ʫʩʣʦʚʠʡ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʦʩʚʝʱʝʥʠʷ, ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ (ʨʘʩʭʦʜ ʚʝʱʝʩʪʚ ʧʨʠ 

ʜʳʭʘʥʠʠ), ʪʝʤʧʝʨʘʪʫʨ r ʩʨʝʜʳ, ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠ.̫ 

ʌʘʢʪʦʨʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʨʝʘʢʮʠʠ ʬʦʪʦʩʠʥʪʝʟʘ, 

ʚʳʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʮʝʣʦʤ, ʯʪʦ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʧʨʝʜʝʣʷʝʪ ʦʙʱʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ.  

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʛʠʙʨʠʜʦʚ ʩʦʨʛʦ, ʷʚʣʷʝʪʩʷ ʠʭ ʧʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ. ʇʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ 

ʙʠʦʤʘʩʩʳ ʛʠʙʨʠʜʦʚ ʩʦʨʛʦ ʦʙʫʩʣʦʚʣʝʥʘ, ʚ ʦʩʥʦʚʥʦʤ, ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ ʠ ʩʘʭʘʨʦʚ 

(Gʝtʘʩhʝw ʝt ʘl., 2016; Nʝtʦ ʝt ʘl., 2017). ʆʧʨʝʜʝʣʷʶʱʠʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 




