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ɸʅʆʊɸʎɯʗ 

ɼʦʢʫʢʽʥʘ ʂ.ɯ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʪʠʢʽʚ  ʛʝʥʦʤʥʦʾ ʩʪʨʫʢʪʫʨʠ ABD ʜʣʷ 

ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ ʤËʷʢʦʾ ʷʨʦʾ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ 

ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 06.01.05 ï çʉʝʣʝʢʮʽʷ ʽ 

ʥʘʩʽʥʥʠʮʪʚʦè. ï ɯʥʩʪʠʪʫʪ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤʝʥʽ ɺ.ʗ. ʖʨôʻʚʘ ʅɸɸʅ ʋʢʨʘʾʥʠ, 

ʍʘʨʢʽʚ, 2021. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚʩʪʘʥʦʚʠʪʠ ʮʽʥʥʽʩʪʴ ʩʠʥʪʝʪʠʢʽʚ ʧʰʝʥʠʮʽ 

(ʪʝʪʨʘʧʣʦʾʜʥʘ ʧʰʝʥʠʮʷ / Aegilops tauschii Coss.) ʷʢ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ 

ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ ʤËʷʢʦʾ ʷʨʦʾ ʚ ʫʤʦʚʘʭ ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʣʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: ʫʩʪʘʥʦʚʠʪʠ ʭʘʨʘʢʪʝʨ ʫʩʧʘʜʢʫʚʘʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʽ 

ʙʽʦʭʽʤʽʯʥʠʭ ʦʟʥʘʢ ʫ ʧʦʪʦʤʩʪʚʽ ʛʽʙʨʠʜʽʚ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʩʠʥʪʝʪʠʢʽʚ ʷʢ 

ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʟ ʧʰʝʥʠʮʝʶ ʤ'ʷʢʦʶ (ǁ); ʚʠʟʥʘʯʠʪʠ ʫʩʧʘʜʢʫʚʘʥʥʷ 

ʦʟʥʘʢ ʫ ʛʽʙʨʠʜʽʚ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʤ'ʷʢʦʾ ʷʢ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʢʦʤʧʦʥʝʥʪʫ 

ʟ ʩʠʥʪʝʪʠʢʘʤʠ (ǁ); ʫʩʪʘʥʦʚʠʪʠ ʧʨʦʷʚ ʽ ʤʽʥʣʠʚʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʾʾ 

ʝʣʝʤʝʥʪʽʚ ʫ ʢʦʥʩʪʘʥʪʥʠʭ ʣʽʥʽʡ, ʚʠʜʽʣʝʥʠʭ ʽʟ ʛʽʙʨʠʜʽʚ ʩʠʥʪʝʪʠʢʽʚ ʟ ʧʰʝʥʠʮʝʶ 

ʤôʷʢʦʶ ʷʨʦʶ; ʦʮʽʥʠʪʠ ʚʦʜʦʫʪʨʠʤʫʶʯʫ ʟʜʘʪʥʽʩʪʴ ʣʠʩʪʢʽʚ ʽ ʢʦʣʦʩʫ ʢʦʥʩʪʘʥʪʥʠʭ 

ʣʽʥʽʡ; ʚʠʟʥʘʯʠʪʠ ʮʽʥʥʽʩʪʴ ʢʦʥʩʪʘʥʪʥʠʭ ʣʽʥʽʡ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʟʝʨʥʘ.  

ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʜʝʚËʷʪʴ ʘʤʬʽʜʠʧʣʦʾʜʽʚ (T. durum / Ae. 

 tauschii), ʦʜʝʨʞʘʥʽ ʚʽʜ ʄʽʞʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʫ ʟ ʧʦʢʨʘʱʝʥʥʷ ʢʫʢʫʨʫʜʟʠ ʪʘ 

ʧʰʝʥʠʮʽ (CIMMYT, ʄʝʢʩʠʢʘ), ʪʘ ʦʜʠʥ (T. persicum / Ae. tauschii) ʟ ʋʥʽʚʝʨʩʠʪʝʪʫ 

ʂʽʦʪʦ (ʗʧʦʥʽʷ), ʫʩʽ ʛʝʥʦʤʥʦʾ ʩʪʨʫʢʪʫʨʠ ABD (2n = 42). ʈʝʢʫʨʝʥʪʥʦʶ 

ʙʘʪʴʢʽʚʩʴʢʦʶ ʬʦʨʤʦʶ ʙʫʚ ʩʦʨʪ ʧʰʝʥʠʮʽ ʤ'ʷʢʦʾ ʷʨʦʾ ʍʘʨʢʽʚʩʴʢʘ 26. 

ʄʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ 2002ï2020 ʨʨ. ʚ ʣʘʙʦʨʘʪʦʨʽʾ 

ʽʥʪʨʦʜʫʢʮʽʾ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʪʘ ʥʘ ʜʦʩʣʽʜʥʠʭ ʧʦʣʷʭ 

ʥʘʫʢʦʚʦʾ ʩʽʚʦʟʤʽʥʠ ɯʥʩʪʠʪʫʪʫ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤʝʥʽ ɺ.ʗ. ʖʨ'ʻʚʘ ʅɸɸʅ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʽ ʃ̔ ʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ (ʍʘʨʢʽʚʩʴʢʘ ʦʙʣ., 

ʍʘʨʢʽʚʩʴʢʠʡ ʨʘʡʦʥ).  ʈʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʨʽʟʥʠʣʠʩʷ  ʟʘ ʦʩʥʦʚʥʠʤʠ 
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ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʩʧʨʠʷʣʦ ʚʩʪʘʥʦʚʣʝʥʥʶ ʨʽʚʥʷ ʧʨʦʷʚʫ, 

ʤʽʥʣʠʚʦʩʪʽ ʪʘ ʫʩʧʘʜʢʫʚʘʥʥʷ ʦʟʥʘʢ ʨʦʩʣʠʥ.  

ʇʦʣʴʦʚʘ ʦʮʽʥʢʘ ʪʘ ʦʧʠʩ ʘʤʬʽʜʠʧʣʦʾʜʽʚ, ʾʭ ʛʽʙʨʠʜʽʚ ʟ ʧʰʝʥʠʮʝʶ, ʘ ʪʘʢʦʞ 

ʛʽʙʨʠʜʥʠʭ ʩʽʤʝʡ ʧʨʦʚʦʜʠʣʘʩʷ ʟʛʽʜʥʦ ʟ ʄʝʪʦʜʠʯʥʠʤʠ ʚʢʘʟʽʚʢʘʤʠ ɺʩʝʨʦʩʽʡʩʴʢʦʛʦ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤ. ʄ.ɯ. ɺʘʚʽʣʦʚʘ (ɺɯʈ) (ɸ.ʌ. 

ʄʝʨʝʞʢʦ ʠ ʜʨ., 1999). ɻʽʙʨʠʜʠʟʘʮʽʶ ʧʨʦʚʦʜʠʣʠ ʚʨʫʯʥʫ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ 

ʩʧʦʩʦʙʦʤ ʟ ʟʘʧʠʣʝʥʥʷʤ ʪʚʝʣ-ʤʝʪʦʜʦʤ (ʖ.ɹ. ʂʦʥʦʚʘʣʦʚ ʩ ʩʦʪʨ., 1990) ʪʘ ʨʫʯʥʦʛʦ 

ʥʘʥʝʩʝʥʥʷ ʧʠʣʢʫ ʥʘ ʧʨʠʡʤʦʯʢʫ. ɸʥʘʣʽʟ ʩʝʜʠʤʝʥʪʘʮʽʾ ʙʦʨʦʰʥʘ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʤʝʪʦʜʠʢʦʶ ʆ.ɯ. ʈʠʙʘʣʢʠ (2008). ɽʣʝʢʪʨʦʬʦʨʝʟ ʟʘʧʘʩʥʠʭ ʙʽʣʢʽʚ ʟʝʨʥʽʚʢʠ ʪʘ 

ʘʥʘʣʽʟ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʠʭ ʩʧʝʢʪʨʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ (ʌ.ɸ ʇʦʧʝʨʝʣʷ., 

1996). ɺʤʽʩʪ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʚʠʟʥʘʯʘʣʠ ʥʘ ʧʨʠʣʘʜʽ ʀʥʬʨʘʃʖʄ ʌʊ-10. ʗʢʽʩʪʴ 

ʢʣʝʡʢʦʚʠʥʠ ʦʮʽʥʶʚʘʣʠ ʟʘ ʽʥʜʝʢʩʦʤ ʜʝʬʦʨʤʘʮʽʾ ʢʣʝʡʢʦʚʠʥʠ (ɯɼʂ) ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʠʣʘʜʫ ɺɼʂ-1ʄ. ɺʘʞʢʽʩʪʴ ʚʠʤʦʣʦʪʫ ʦʮʽʥʶʚʘʣʠ ʰʣʷʭʦʤ ʧʨʦʧʫʩʢʘʥʥʷ ʢʦʣʦʩʽʚ 

ʯʝʨʝʟ ʢʦʣʦʩʦʚʫ ʤʦʣʦʪʘʨʢʫ ʤʦʜʝʣʽ ʄʂʉ-1ʄɸ. ɺʦʜʦʫʪʨʠʤʫʶʯʫ ʟʜʘʪʥʽʩʪʴ ʣʠʩʪʘ 

ʪʘ ʢʦʣʦʩʫ ʦʮʽʥʶʚʘʣʠ ʟʘ ʟʚʦʨʦʪʥʽʤ ʧʦʢʘʟʥʠʢʦʤ ï ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʦʣʦʛʦʚʽʜʜʘʯʽ, 

ʷʢʠʡ ʚʠʟʥʘʯʘʣʠ ʟʛʽʜʥʦ ʤʝʪʦʜʠʢʠ ʅ.ʅ. ʂʦʞʫʰʢʦ (1988). ʆʮʽʥʢʫ ʝʢʦʣʦʛʽʯʥʦʾ 

ʧʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʦʟʥʘʢ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ S.A. Eberhart and 

W.A. Russel (1966). ʄʘʪʝʤʘʪʠʯʥʫ ʦʙʨʦʙʢʫ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ 

ʤʝʪʦʜʘʤʠ ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ (ɹ.ʆ ɼʦʩʧʝʭʦʚ., 1972) ʪʘ ʛʽʙʨʠʜʦʣʦʛʽʯʥʦʛʦ 

ʘʥʘʣʽʟʫ (ʇ.ʌ.ʈʦʢʠʮʢʠʡ, 1978). ʊʠʧʠ ʜʦʤʽʥʫʚʘʥʥʷ ʟʘ ʩʪʫʧʝʥʝʤ ʜʦʤʽʥʘʥʪʥʦʩʪʽ 

ʦʟʥʘʢ ʚ F1 ʚʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ G.M. Beil ʠ R.E. Atkins (1965). ʏʘʩʪʦʪʫ ʪʘ 

ʩʪʫʧʽʥʴ ʪʨʘʥʩʛʨʝʩʽʾ ʚʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ ɻ.ʉ. ɺʦʩʢʨʝʩʝʥʩʴʢʦʾ ʪʘ ɺ.ɯ. ʐʧʦʪʘ 

(1967).  

ʈʝʟʫʣʴʪʘʪʠ. ʋ F1 ʤʽʞ ʘʤʬʽʜʠʧʣʦʾʜʘʤʠ T. durum / Ae. tauschii (ǀ) ʪʘ 

ʧʰʝʥʠʮʝʶ ʤôʷʢʦʶ ʷʨʦʶ ʍʘʨʢʽʚʩʴʢʘ 26 (ǁ) ʜʦʤʽʥʫʚʘʣʠ ʙʽʣʴʰʽʩʪʴ ʦʟʥʘʢ 

ʘʤʬʽʜʠʧʣʦʾʜʫ (ʦʧʫʰʝʥʥʷ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ, ʚʽʜʩʫʪʥʽʩʪʴ ʚʦʩʢʦʚʦʛʦ ʥʘʣʴʦʪʫ, ʘ 

ʪʘʢʦʞ ʩʧʝʣʴʪʦʾʜʥʠʡ ʢʦʤʧʣʝʢʩ (ʚʘʞʢʠʡ ʚʠʤʦʣʦʪ ʟʝʨʥʽʚʦʢ, ʥʘʷʚʥʽʩʪʴ ʰʠʨʦʢʦʛʦ 

ʧʣʝʯʘ ʥʘ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʢʘʭ, ʥʝʱʽʣʴʥʠʡ ʢʦʣʦʩ); ʤôʷʢʘ ʧʰʝʥʠʮʷ ʜʦʤʽʥʫʚʘʣʘ 

ʣʠʰʝ ʟʘ ʚʽʜʩʫʪʥʽʩʪʶ ʦʩʪʶʢʽʚ. ɿʘ ʨʝʰʪʦʶ ʬʝʥʦʪʠʧʦʚʠʭ ʦʟʥʘʢ ʫʩʧʘʜʢʫʚʘʥʥʷ ʙʫʣʦ 

ʟʘ ʧʨʦʤʽʞʥʠʤ ʪʠʧʦʤ. ʈʦʟʱʝʧʣʝʥʥʷ ʚ F2 ʪʘ BC1 ʛʽʙʨʠʜʽʚ ʤʽʞ ʘʤʬʽʜʠʧʣʦʾʜʘʤʠ 
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T. durum / Ae. tauschii (ǀ) ʪʘ ʧʰʝʥʠʮʝʶ ʤôʷʢʦʶ ʷʨʦʶ ʍʘʨʢʽʚʩʴʢʘ 26 (ǁ) 

ʚʽʜʧʦʚʽʜʘʣʦ ʥʝʟʘʣʝʞʥʦʤʫ ʫʩʧʘʜʢʫʚʘʥʥʶ ʧʘʨ ʦʟʥʘʢ, ʢʦʞʥʘ ʟ ʢʦʪʨʠʭ 

ʢʦʥʪʨʦʣʶʚʘʣʘʩʴ ʤʦʥʦʛʝʥʥʦ: ʦʩʪʠʩʪʽʩʪʴ ï ʙʝʟʦʩʪʽʩʪʴ; ʦʧʫʰʝʥʥʷ ʢʦʣʦʩʢʦʚʠʭ 

ʣʫʩʦʢ ï  ʚʽʜʩʫʪʥʽʩʪʴ ʦʧʫʰʝʥʥʷ; ʥʘʷʚʥʽʩʪʴ ï  ʚʽʜʩʫʪʥʽʩʪʴ ʚʦʩʢʦʚʦʛʦ ʥʘʣʴʦʪʫ ʥʘ 

ʢʦʣʦʩʽ, ʩʽʨʦ-ʜʠʤʯʘʩʪʝ ʟʘʙʘʨʚʣʝʥʥʷ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ. ʎʝ ʩʧʨʠʷʻ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʷʢ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʜʣʷ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ. ɺ F2 ʤʽʞ 

ʘʤʬʽʜʠʧʣʦʾʜʘʤʠ T. durum / Ae. tauschii (ǀ) ʪʘ ʧʰʝʥʠʮʝʶ ʤôʷʢʦʶ ʷʨʦʶ 

ʍʘʨʢʽʚʩʴʢʘ 26 (ǁ) ʨʦʟʤʘʭ ʧʨʦʷʚʫ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʣʦʩʘ ʥʝ ʚʠʭʦʜʠʚ 

ʟʘ ʤʝʞʽ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ɿʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʢʽʣʴʢʦʩʪʽ ʢʦʣʦʩʢʽʚ ʫ 

ʢʦʣʦʩʽ ʙʫʚ ʚʠʱʠʤ ʫ ʢʣʘʩʘʭ ʙʝʟʦʩʪʠʭ ʢʦʣʦʩʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʦʩʪʠʩʪʠʤʠ.  

ɿʜʽʡʩʥʝʥʦ ʽʥʪʨʦʛʨʝʩʽʶ ʚ ʛʝʥʦʪʠʧ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ ʛʝʥʽʚ ʘʤʬʽʜʠʧʣʦʾʜʫ, ʷʢʽ 

ʢʦʥʪʨʦʣʶʶʪʴ ʛʣʽʘʜʠʥʦʚʽ ʙʣʦʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʩʦʢʠʤʠ ʪʘ ʥʠʟʴʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʩʝʜʠʤʝʥʪʘʮʽʾ. ʋ ʧʦʪʦʤʩʪʚʽ ʛʽʙʨʠʜʽʚ ʤʽʞ ʘʤʬʽʜʠʧʣʦʾʜʘʤʠ T. durum / Ae. tauschii 

(ǀ) ʪʘ ʧʰʝʥʠʮʝʶ ʤôʷʢʦʶ ʷʨʦʶ ʍʘʨʢʽʚʩʴʢʘ 26 (ǁ) ʦʜʝʨʞʘʥʦ ʩʽʤ'ʾ, ʫ ʷʢʠʭ ʨʽʚʝʥʴ 

ʩʝʜʠʤʝʥʪʘʮʽʾ ʙʦʨʦʰʥʘ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʘʪʴʢʽʚʩʴʢʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ. ɺʠʷʚʣʝʥʦ ʟʚ'ʷʟʦʢ ʚʠʩʦʢʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʝʜʠʤʝʥʪʘʮʽʾ ʟ ʦʩʪʠʩʪʽʩʪʶ 

ʢʦʣʦʩʽʚ.  

ʋ F1 ʧʰʝʥʠʮʽ ʤôʷʢʦʾ (ǀ) ʟ ʩʠʥʪʝʪʠʢʘʤʠ (ǁ) ʜʦʤʽʥʫʶʪʴ ʦʟʥʘʢʠ ʧʰʝʥʠʮʽ 

(ʧʝʨʝʚʘʞʥʦ ʫ ʩʣʘʙʢʦʤʫ ʪʘ ʩʝʨʝʜʥʴʦʤʫ ʩʪʫʧʝʥʽ) ʟʘ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ, ʜʦʚʞʠʥʦʶ 

ʢʦʣʦʩʘ ʪʘ ʝʣʝʤʝʥʪʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʉʣʘʙʢʝ ʜʦʤʽʥʫʚʘʥʥʷ ʚʠʩʦʪʠ ʨʦʩʣʠʥ ʙʫʣʦ 

ʫ ʛʽʙʨʠʜʽʚ ʧʰʝʥʠʮʽ ʟ ʩʠʥʪʝʪʠʢʘʤʠ DVERD_2 / Ae. tauschii (221) ʪʘ D67.2 / 

P66.270 // Ae. tauschii (257), ʧʦʟʠʪʠʚʥʝ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ï ʟʘ ʜʦʚʞʠʥʦʶ ʢʦʣʦʩʘ ʫ 

ʛʽʙʨʠʜʽʚ ʟ DVERD_2 / Ae. tauschii (221) ʪʘ 68.112 / WARD // Ae. tauschii 

(369). ʋ F1  ʧʰʝʥʠʮʽ ʤôʷʢʦʾ (ǀ) ʟ ʩʠʥʪʝʪʠʢʘʤʠ (ǁ) D67.2 / P66.270 // 

Ae.tauschii (217),  D67.2 / P66.270 //Ae. tauschii (218), DVERD_2 / Ae. tauschii 

(221), D67.2 / P66.270 // Ae. tauschii (257) ʜʦʤʽʥʫʚʘʚ ʚʘʞʢʠʡ ʚʠʤʦʣʦʪ ʟʝʨʥʽʚʦʢ. 

ʈʦʟʱʝʧʣʝʥʥʷ ʟʘ ʮʽʻʶ ʦʟʥʘʢʦʶ ʫ ʛʽʙʨʠʜʽʚ ʟʘ ʫʯʘʩʪʽ ʩʠʥʪʝʪʠʢʽʚ ʚʽʜʧʦʚʽʜʘʻ 

ʤʦʥʦʛʝʥʥʽʡ ʩʭʝʤʽ ʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʚʘʞʢʦʛʦ ʚʠʤʦʣʦʪʫ. ʋ ʛʽʙʨʠʜʽʚ ʟʘ ʫʯʘʩʪʽ  

 68.112 / WARD // Ae. tauschii (369) ʜʦʤʽʥʫʚʘʚ ʩʝʨʝʜʥʽʡ ʩʪʫʧʽʥʴ ʚʠʤʦʣʦʪʫ, 

ʨʦʟʱʝʧʣʝʥʥʷ ʚʽʜʧʦʚʽʜʘʣʦ ʩʭʝʤʽ ʧʦʚʥʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ.  
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ʋ F2 ʧʰʝʥʠʮʽ ʤôʷʢʦʾ (ǀ) ʟ ʩʠʥʪʝʪʠʢʘʤʠ (ǁ) ʢʦʝʬʽʮʽʻʥʪʠ ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ 

ʫ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ʙʫʣʠ ʚʠʩʦʢʠʤʠ ʫ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ï 25 ʟ 

30, ʩʝʨʝʜʥʽʤʠ ï ʫ ʯʦʪʠʨʴʦʭ, ʥʠʟʴʢʠʤʠ ï ʚ ʦʜʥʦʤʫ. ʂʦʝʬʽʮʽʻʥʪʠ 

ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ ʫ ʚʫʟʴʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ʟʘ ʚʩʽʤʘ ʦʟʥʘʢʘʤʠ ʻ ʟʥʘʯʥʦ ʤʝʥʰʠʤʠ, 

ʥʽʞ ʢʦʝʬʽʮʽʻʥʪʠ ʫʩʧʘʜʢʫʚʘʥʥʷ ʫ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ, ʱʦ ʜʘʻ ʧʽʜʩʪʘʚʠ ʧʦʯʠʥʘʪʠ 

ʜʦʙʽʨ ʟʘ ʮʠʤʠ ʦʟʥʘʢʘʤʠ ʫ ʙʽʣʴʰ ʧʽʟʥʽʭ ʧʦʢʦʣʽʥʥʷʭ. ʅʝʟʥʘʯʥʘ ʨʽʟʥʠʮʷ ʦʙʦʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʘʻ ʤʽʩʮʝ ʟʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʫ ʛʽʙʨʠʜʽʚ ʟʘ ʫʯʘʩʪʽ ʩʠʥʪʝʪʠʢʽʚ 

D67.2 / P66.270 // Ae.tauschii (217) ʪʘ DVERD_2 / Ae. tauschii (221), ʫ ʷʢʠʭ 

ʜʦʮʽʣʴʥʦ ʧʦʯʠʥʘʪʠ ʜʦʙʽʨ ʫ ʨʘʥʥʽʭ ʧʦʢʦʣʽʥʥʷʭ. ʋ ʧʦʪʦʤʩʪʚʽ ʛʽʙʨʠʜʽʚ ʧʰʝʥʠʮʽ 

ʤôʷʢʦʾ (ǀ) ʟ ʩʠʥʪʝʪʠʢʘʤʠ (ǁ) ʪʨʘʥʩʛʨʝʩʠʚʥʽ ʬʦʨʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʫ ʚʩʽʭ ʧôʷʪʠ 

ʢʦʤʙʽʥʘʮʽʷʭ ʟʘ ʨʽʟʥʠʤʠ ʦʟʥʘʢʘʤʠ ʟ ʯʘʩʪʦʪʦʶ ʚʽʜ 6 % ʜʦ 8 % ʪʘ ʩʪʫʧʝʥʝʤ 

ʪʨʘʥʩʛʨʝʩʽʾ ʚʽʜ 6 % ʜʦ 17 %. ʋ ʢʦʤʙʽʥʘʮʽʾ ʍʘʨʢʽʚʩʴʢʘ 26 / 68.112/WARD // Ae. 

tauschii (369) ʨʦʩʣʠʥʠ  ʟ ʪʨʘʥʩʛʨʝʩʽʷʤʠ ʚʽʜʤʽʯʝʥʦ ʟʘ ʧôʷʪʴʤʘ ʦʟʥʘʢʘʤʠ: ʚʠʩʦʪʦʶ 

ʨʦʩʣʠʥʠ ʪʘ ʧʘʨʘʤʝʪʨʘʤʠ ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʘ ï ʜʦʚʞʠʥʦʶ, ʢʽʣʴʢʽʩʪʶ ʢʦʣʦʩʢʽʚ ʽ 

ʟʝʨʝʥ, ʤʘʩʦʶ ʟʝʨʥʘ. ʅʘʷʚʥʽʩʪʴ ʪʨʘʥʩʛʨʝʩʽʡ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʧʨʦʷʚʫ ʮʠʭ ʦʟʥʘʢ ʫ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ. 

ʆʜʝʨʞʘʥʥʷʤ ʫ ʧʦʪʦʤʩʪʚʽ ʛʽʙʨʠʜʽʚ ʤʽʞ ʩʠʥʪʝʪʠʢʘʤʠ (ʪʝʪʨʘʧʣʦʾʜʥʘ 

ʧʰʝʥʠʮʷ / Ae. tauschii) (ǀ) ʪʘ ʧʰʝʥʠʮʝʶ ʤôʷʢʦʶ ʷʨʦʶ ʍʘʨʢʽʚʩʴʢʘ 26 (ǁ) ʧʽʩʣʷ 

ʪʨʠʨʘʟʦʚʠʭ ʙʝʢʢʨʦʩʽʚ ʽ ʯʦʪʠʨʠʨʘʟʦʚʦʛʦ ʩʘʤʦʟʘʧʠʣʝʥʥʷ ʟ ʜʦʙʦʨʘʤʠ 50 

ʢʦʥʩʪʘʥʪʥʠʭ ʽʥʪʨʦʛʨʝʩʠʚʥʠʭ ʣʽʥʽʡ ʧʦʢʘʟʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʠʥʪʝʪʠʢʽʚ (ʪʝʪʨʘʧʣʦʾʜʥʘ ʧʰʝʥʠʮʷ / Ae. tauschii) ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʰʝʥʠʮʽ 

ʤôʷʢʦʾ ʷʨʦʾ ʟʘ ʛʝʥʦʪʠʧʦʚʠʤ ʝʬʝʢʪʦʤ, ʧʣʘʩʪʠʯʥʽʩʪʶ ʡ ʩʪʘʙʽʣʴʥʽʩʪʶ ʦʟʥʘʢ 

ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʾʾ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ï ʤʘʩʠ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʪʘ ʤʘʩʠ 1000 ʟʝʨʝʥ. 

ʅʘʡʙʽʣʴʰʠʤʠ ʛʝʥʦʪʠʧʦʚʠʤ ʝʬʝʢʪʦʤ ʽ ʝʢʦʣʦʛʽʯʥʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʟʘ 

ʫʨʦʞʘʡʥʽʩʪʶ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʣʽʥʽʾ ɼʂ 4 ʪʘ ɼʂ 6. ɰʭ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ 

ʜʣʷ ʩʝʣʝʢʮʽʾ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʷʨʦʾ ʟ ʧʦʟʠʪʠʚʥʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʫʤʦʚʠ 

ʚʠʨʦʱʫʚʘʥʥʷ. ɺʠʩʦʢʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʟʘ ʧʽʜʚʠʱʝʥʦʾ ʫʨʦʞʘʡʥʦʩʪʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʣʽʥʽʾ ɼʂ 2, ɼʂ 27  ̔ɼʂ 30, ʷʢʽ ʨʝʢʦʤʝʥʜʫʶʪʴʩʷ ʷʢ ʚʠʭʽʜʥʠʡ 

ʤʘʪʝʨʽʘʣ ʜʣʷ ʙʽʣʴʰ ʞʦʨʩʪʢʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ. ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʪʘ 

ʤʘʩʦʶ 1000 ʟʝʨʝʥ ʚʠʩʦʢʠʤ ʛʝʥʦʪʠʧʦʚʠʤ ʝʬʝʢʪʦʤ, ʚʠʩʦʢʦʶ ʝʢʦʣʦʛʽʯʥʦʶ 
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ʧʣʘʩʪʠʯʥʽʩʪʶ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʶ ʨʽʚʥʷ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʚʽʜʟʥʘʯʠʣʘʩʴ ʣʽʥʽʷ ɼʂ 39. 

ɼʣʷ ʫʨʦʞʘʡʥʦʩʪʽ, ʤʘʩʠ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʪʘ ʤʘʩʠ 1000 ʟʝʨʝʥ ʩʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽʻʥʪ 

ʧʣʘʩʪʠʯʥʦʩʪʽ ʦʜʥʘʢʦʚʠʡ ʽ ʜʦʨʽʚʥʶʻ 1,0. ɸʤʧʣʽʪʫʜʘ ʚʘʨʽʶʚʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʦʾ 

ʦʟʥʘʢʠ ï ʤʘʩʠ 1000 ʟʝʨʝʥ ʟʥʘʯʥʦ ʤʝʥʰʘ, ʥʽʞ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʦʟʥʘʢ ï 

ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʤʘʩʠ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ. ɿʘ ʧʦʢʘʟʥʠʢʦʤ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʦʷʚʫ ʦʟʥʘʢʠ, 

ʥʘʚʧʘʢʠ, ʷʢ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ, ʪʘʢ ʽ ʘʤʧʣʽʪʫʜʘ ʝʣʝʤʝʥʪʘʨʥʦʾ ʦʟʥʘʢʠ ï ʤʘʩʠ 1000 

ʟʝʨʝʥ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʽ, ʥʽʞ ʜʚʦʭ ʩʢʣʘʜʥʠʭ ʦʟʥʘʢ ï ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʤʘʩʠ ʟʝʨʥʘ ʟ 

ʢʦʣʦʩʘ. ɼʦʚʝʜʝʥʦ ʪʽʩʥʫ ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʫʨʦʞʘʡʥʽʩʪʶ ʪʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʫ 

ʧʦʩʫʰʣʠʚʽ 2015 ʨ. ʪʘ 2017 ʨ. ʽ ʩʝʨʝʜʥʶ ï ʫ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʦʤʫ 2016 ʨ.  

ʆʜʝʨʞʘʥʽ ʢʦʥʩʪʘʥʪʥʽ ʣʽʥʽʾ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʟʘ 

ʚʦʜʦʫʪʨʠʤʫʶʯʦʶ ʟʜʘʪʥʽʩʪʶ ʣʠʩʪʦʚʠʭ ʧʣʘʩʪʠʥʦʢ  ï ʧʨʘʧʦʨʮʝʚʦʛʦ ʪʘ 

ʧʽʜʧʨʘʧʦʨʮʝʚʦʛʦ ʣʠʩʪʢʽʚ ʽ ʢʦʣʦʩʘ. ʃʽʥʽʾ ɼʂ 30, ɼʂ 31, ɼʂ 34, ɼʂ 37, ɼʂ 39 ʽ ɼʂ 

48, ʧʦʭʽʜʥʽ ʨʽʟʥʠʭ ʩʠʥʪʝʪʠʢʽʚ, ʚ ʫʩʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ ʥʘʡʤʝʥʰʫ 

ʚʦʣʦʛʦʚʽʜʜʘʯʫ ʧʨʘʧʦʨʮʝʚʦʛʦ (ʢʦʝʬʽʮʽʻʥʪ 0,58ï1,22) ʪʘ ʧʽʜʧʨʘʧʦʨʮʝʚʦʛʦ (0,88ï

1,74) ʣʠʩʪʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʨʝʢʫʨʝʥʪʥʠʤ ʩʦʨʪʦʤ ʍʘʨʢʽʚʩʴʢʘ 26 (1,77ï2,08 ʪʘ 1,26ï

1,43 ʚʽʜʧʦʚʽʜʥʦ), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʙʽʣʴʰʽʡ ʚʦʜʦʫʪʨʠʤʫʶʯʽʡ ʟʜʘʪʥʦʩʪʽ. ʂʦʝʬʽʮʽʻʥʪ 

ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʧʨʘʧʦʨʮʝʚʦʛʦ ʣʠʩʪʢʘ ʪʽʩʥʦ ʧʦʟʠʪʠʚʥʦ ʢʦʨʝʣʶʻ ʟ ʚʦʣʦʛʦʚʽʪʜʘʯʝʶ 

ʧʽʜʧʨʘʧʦʨʮʝʚʦʛʦ ʣʠʩʪʢʘ (r = 0,98ï0,99). ʋ ʥʘʡʙʽʣʴʰ ʧʦʩʫʰʣʠʚʦʤʫ 2015 ʨ. 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʢʦʣʦʩʘ, ʟ 

ʦʜʥʦʛʦ ʙʦʢʫ, ʪʘ ʧʨʘʧʦʨʮʝʚʦʛʦ ʽ ʧʽʜʧʨʘʧʦʨʮʝʚʦʛʦ ʣʠʩʪʢʽʚ, ʟ ʜʨʫʛʦʛʦ. ɺʝʣʠʯʠʥʘ 

ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʥʘ ʦʜʠʥʠʮʶ ʩʫʭʦʾ ʤʘʩʠ ʙʫʣʘ ʥʘʡʙʽʣʴʰʦʶ ʫ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ 

ʧʽʜʧʨʘʧʦʨʮʝʚʦʛʦ ʣʠʩʪʘ, ʤʝʥʰʦʶ ï ʫ ʧʨʘʧʦʨʮʝʚʦʛʦ ʣʠʩʪʢʘ,  ʥʘʡʤʝʥʰʦʶ ï ʫ 

ʢʦʣʦʩʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘʢʦʥʫ ɺ.ʈ. ɿʘʣʝʥʩʴʢʦʛʦ ʧʨʦ ʥʘʨʘʩʪʘʥʥʷ ʢʩʝʨʦʤʦʨʬʥʦʩʪʽ 

ʚʽʜ ʥʠʞʥʽʭ ʜʦ ʚʝʨʭʥʽʭ ʷʨʫʩʽʚ ʨʦʩʣʠʥʠ. ʃʽʥʽʾ, ʚʠʜʽʣʝʥʽ ʟʘ ʥʠʟʴʢʦʶ 

ʚʦʣʦʛʦʚʽʜʜʘʯʝʶ ʣʠʩʪʢʦʚʠʭ ʧʣʘʩʪʠʥʦʢ, ʧʝʨʝʚʠʱʫʚʘʣʠ ʨʝʢʫʨʝʥʪʥʠʡ ʩʦʨʪ 

ʍʘʨʢʽʚʩʴʢʘ 26 ʟʘ ʫʨʦʞʘʡʥʽʩʪʶ ʪʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ. ʈʘʟʦʤ ʟ ʮʠʤ, ʟʚ'ʷʟʦʢ ʤʽʞ 

ʚʦʣʦʛʦʚʽʜʜʘʯʝʶ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʪʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʽ ʫʨʦʞʘʡʥʽʩʪʶ, ʟ 

ʜʨʫʛʦʛʦ ʙʦʢʫ, ʥʝ ʟʘʚʞʜʠ ʤʘʻ ʤʽʩʮʝ. 

ʏʘʩʪʠʥʘ ʽʥʪʨʦʛʨʝʩʠʚʥʠʭ ʣʽʥʽʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʢʨʘʱʝʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʟʝʨʥʘ ï ʚʤʽʩʪʫ ʙʽʣʢʘ, ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ ʪʘ ʾʾ ʷʢʦʩʪʽ ʟʘ ɯɼʂ, 
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ʾʭ ʨʝʘʢʮʽʻʶ ʥʘ ʫʤʦʚʠ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʶ ʧʨʦʷʚʫ ʦʟʥʘʢ. ʃʽʥʽʾ ɼʂ 21, 

ɼʂʉ 16, ɼʂʉ 18 ʚʠʜʽʣʠʣʠʩʴ ʟʘ ʚʤʽʩʪʦʤ ʙʽʣʢʘ ʽ ʢʣʝʡʢʦʚʠʥʠ ʪʘ ɯɼʂ; ʣʽʥʽʾ ɼʂ 23 

ʪʘ ɼʂ 30 ï ʟʘ ʚʤʽʩʪʦʤ ʙʽʣʢʘ ʪʘ ɯɼʂ ʣʽʥʽʾ ɼʂʉ 17, ɼʂʉ 20 ï ʟʘ ʚʤʽʩʪʦʤ 

ʢʣʝʡʢʦʚʠʥʠ ʪʘ ɯɼʂ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʋʧʝʨʰʝ ʚ ʫʤʦʚʘʭ ʩʭʽʜʥʦʾ 

ʯʘʩʪʠʥʠ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʚʠʨʽʰʝʥʦ ʚʘʞʣʠʚʝ ʥʘʫʢʦʚʝ ʟʘʚʜʘʥʥʷ ʟ ʫʩʪʘʥʦʚʣʝʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʠʥʪʝʪʠʢʽʚ (ʪʝʪʨʘʧʣʦʾʜʥʘ ʧʰʝʥʠʮʷ / Ae.tauschii Coss. ̫ ʢ ʚʠʭʽʜʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ ʤËʷʢʦʾ ʷʨʦʾ. ɺʠʟʥʘʯʝʥʦ ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ 

ʩʠʥʪʝʪʠʢʽʚ ʛʝʥʦʤʥʦʾ ʩʪʨʫʢʪʫʨʠ ABD (T. durum / Ae. tauschii) ʪʘ (T. persicum / Ae. 

tauschii) (2n = 42) ʜʣʷ ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ ʤËʷʢʦʾ ʷʨʦʾ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʦʟʥʘʢ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʟʝʨʥʘ. ɿʜʽʡʩʥʝʥʦ ʽʥʪʨʦʛʨʝʩʽʶ ʛʝʥʽʚ, 

ʱʦ ʢʦʥʪʨʦʣʶʶʪʴ ʛʦʩʧʦʜʘʨʩʴʢʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ, ʚʽʜ ʩʠʥʪʝʪʠʢʽʚ ʫ ʧʰʝʥʠʮʶ 

ʤËʷʢʫ ʷʨʫ ʪʘ ʦʜʝʨʞʘʥʦ ʢʦʥʩʪʘʥʪʥʽ ʣʽʥʽʾ ï ʥʦʩʽʾ ʧʽʜʚʠʱʝʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ï ɼʂ 3, 

ɼʂ 4, ɼʂ 6, ɼʂ 30, ɼʂ 34, ɼʂ 39, ɼʂ 48; ʥʠʟʴʢʦʾ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʣʠʩʪʷ ï ɼʂ 30, 

ɼʂ 31, ɼʂ 34, ɼʂ 37, ɼʂ 39, ɼʂ 48; ʥʠʟʴʢʦʾ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʢʦʣʦʩʘ ʷʢ ʯʠʥʥʠʢʽʚ 

ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ, ʚʤʽʩʪʫ ʙʽʣʢʘ, ʢʣʝʡʢʦʚʠʥʠ ʪʘ ɯɼʂ ï ɼʂ 21, ɼʂʉ 16 ʽ ɼʂʉ 18; 

ʚʤʽʩʪʫ ʙʽʣʢʘ ʪʘ ɯɼʂ ï ɼʂ 23 ʪʘ ɼʂ 30, ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ ʪʘ ɯɼʂ ï ɼʂʉ 17, ɼʂʉ 

20; ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ï ʟʘʙʘʨʚʣʝʥʥʷ ʢʦʣʦʩʘ ʪʘ ʦʧʫʰʝʥʥʷ ʷʢ ʦʟʥʘʢ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʦʨʪʘ. 

 ʋʧʝʨʰʝ ʚ ʋʢʨʘʾʥʽ ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʦʫʪʚʦʨʶʶʯʦʛʦ ʧʨʦʮʝʩʫ 

ʧʨʠ ʛʽʙʨʠʜʠʟʘʮʽʾ ʩʠʥʪʝʪʠʢʽʚ ʟ ʧʰʝʥʠʮʝʶ ʤËʷʢʦʶ ʷʨʦʶ ʣʽʩʦʩʪʝʧʦʚʦʛʦ ʝʢʦʪʠʧʫ ʪʘ 

ʭʘʨʘʢʪʝʨ ʫʩʧʘʜʢʫʚʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʪʘ ʷʢʽʩʥʠʭ ʦʟʥʘʢ. ʋʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ 

ʭʘpʘʢʪʝpʫ ʫʩʧʘʜʢʫʚʘʥʥʷ ʽ ʪpʘʥʩʛpʝʩʠʚʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢ ʧpʦʜʫʢʪʠʚʥʦʩʪʽ ʫ F2 

ʛʽʙʨʠʜʽʚ ʩʠʥʪʝʪʠʢʽʚ ʟ ʧʰʝʥʠʮʝʶ ʤËʷʢʦʶ ʷʨʦʶ.  ʉʪʚʦʨʝʥʦ ʥʦʚʽ ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ 

ʧʰʝʥʠʮʽ ʤËʷʢʦʾ ʷʨʦʾ ɼʂ 23, ɼʂ 39, ɼʂ 21 ʟ ʢʦʤʧʣʝʢʩʦʤ ʮʽʥʥʠʭ ʦʟʥʘʢ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʅʘ ʦʩʥʦʚʽ ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʟʘʢʦʥʦʤʽpʥʦʩʪʝʡ ʫ ʩʧʽʚʘʚʪʦpʩʪʚʽ ʩʪʚʦpʝʥʦ ʢʦʥʩʪʘʥʪʥʽ ʣʽʥʽʾ ʟ ʮʽʥʥʠʤʠ 

ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʪʘ ʙʽʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʷʢi ʚʢʣʶʯʝʥo ʚ ʩʝʣʝʢʮiʡʥʠʡ ʧpoʮʝʩ 

ʢʘʬʝʜpʠ ʛʝʥʝʪʠʢʠ, ʩʝʣʝʢʮʽʾ ʪʘ ʥʘʩiʥʥʠʮʪʚʘ ʍʘpʢiʚʩʴʢʦʛʦ ʥʘʮiʦʥʘʣʴʥʦʛʦ 

ʘʛpʘpʥoʛʦ ʫʥʽʚʝpʩʠʪʝʪʫ ʽʤ. ɺ. ɺ. ɼʦʢʫʯʘʻʚʘ, ʢʘʬʝʜpʠ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʬʘʢʫʣʴʪʝʪʫ 



8 

ʘʛʨʦʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʉʫʤʩʴʢʦʛʦ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ʄʠʨʦʥʽʚʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʧʰʝʥʠʮʽ ʽʤʝʥʽ ɺ. ʄ. ʈʝʤʝʩʣʘ ï ɼʂ 33, 

ɼʂ36, ɼʂ 39 ʽ ɼʂ47ʘ, ɼʂ47ʙ, ɼʂ49, ɼʂʉ 2, ɼʂʉ 3, ɼʂʉ 6, ɼʂʉ 7, ɼʂʉ 9, ɼʂʉ 

10. ʃʽʥʽʾ ʚʢʣʶʯʝʥʦ ʜʦ ʢʦʣʝʢʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʥʙʘʥʢʫ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ. 

ɿʘʨʝʻʩʪʨʦʚʘʥʦ ʫ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʮʝʥʪpʽ ʛʝʥʝʪʠʯʥʠʭ pʝʩʫpʩiʚ pʦʩʣʠʥ ʋʢpʘʾʥʠ ʷʢ 

ʮʽʥʥʽ ʟʨʘʟʢʠ ʛʝʥʦʬʦʥʜʫ ʣʽʥʽʾ ɼʂ 23 (ʩʚʽʜʦʮʪʚʦ ʋʢpʘʾʥʠ ˉ 1121), ɼʂ 39 

(ʩʚʽʜʦʮʪʚʦ ˉ 753).  ɺʠʜʽʣʝʥʦ ʥʦʩʽʾ ʦʟʥʘʢ, ʷʢʽ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʷʢ 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʤʘʨʢʝʨʠ ʽʥʪʨʦʛʨʝʩʽʾ ʛʝʥʽʚ ʩʠʥʪʝʪʠʢʽʚ ʫ ʛʝʥʦʤ ʧʰʝʥʠʮʽ ʤËʷʢʦʾ ʪʘ 

ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʧʨʠ ʪʝʩʪʫʚʘʥʥʽ ʾʭ ʥʘ ʦʭʦʨʦʥʦʟʜʘʪʥʽʩʪʴ: 

ʦʧʫʰʝʥʥʷ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ; ʚʽʜʩʫʪʥʽʩʪʴ ʚʦʩʢʦʚʦʛʦ ʥʘʣʴʦʪʫ ʥʘ ʢʦʣʦʩʽ, ʩʽʨʦ-

ʜʠʤʯʘʩʪʝ ʟʘʙʘʨʚʣʝʥʥʷ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʰʝʥʠʮʷ, ʩʠʥʪʝʪʠʢʠ, ʛʽʙʨʠʜʠ, ʦʟʥʘʢʠ, ʫʩʧʘʜʢʫʚʘʥʥʷ, 

ʷʢʽʩʪʴ ʟʝʨʥʘ, ʝʢʦʣʦʛʽʯʥʘ ʧʣʘʩʪʠʯʥʽʩʪʴ, ʩʪʘʙʽʣʴʥʽʩʪʴ, ʚʦʜʦʫʪʨʠʤʫʶʯʘ 

ʟʜʘʪʥʽʩʪʴ ʣʠʩʪʘ ʪʘ ʢʦʣʦʩʫ. 

 

ANNOTATION 

Dokukina K.I. Use of synthetics of genomic structure ABD for breeding bread 

spring wheat. ï Qualifying scientific work as a manuscript. 

Dissertation for the degree of Candidate of Agricultural Sciences in the 

specialty 06.01.05 ï "Breeding and seed production". ï Plant Production Institute 

named after V.Ya. Yuriev of NAAS, Kharkiv, 2021. 

Purpose of the study is to establish the value of wheat synthetics (tetraploid wheat / 

Aegilops tauschii Coss.) as a starting material for the breeding of bread spring wheat 

in the eastern part of the Forest-Steppe of Ukraine.  

Objectives of the research are: to establish the nature of a morphological and 

biochemical traits inheritance in the offspring of hybrids from crossing synthetics as a 

maternal component with bread wheat (ǁ);  to determine traits' inheritance in hybrids 

from crossing bread wheat as a maternal component with synthetics (ǁ); to establish 

the manifestation and variability of productivity and its elements in the constant lines 

isolated from hybrids of synthetics with bread spring wheat; evaluate the water 
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holding capacity of leaves and ears of the constant lines; to determine the value of 

constant lines on grain quality indicators. 

As the research material, nine amphidiploids-synthetics (T. durum / Ae.  tauschii) 

obtained from the International Centre for Maize and Wheat Improvement 

(CIMMYT, Mexico) and one T. persicum / Ae. tauschii synthetic from Kyoto 

University (Japan), all of genomic structure ABD (2n = 42) were used. The recurrent 

parental component  was bread spring wheat variety Kharkivska 26. 

Methods. The research was carried out in 2002 ï 2020 in the Laboratory for Plant 

Genetic Resources Introduction And Storage and in the experimental fields of 

scientific crop rotation of the of Plant Production Institute named after V.Ya. Yuriev 

of NAAS located in the northeastern part of the Forest-Steppe of Ukraine (Kharkiv 

region, Kharkiv district). The research years differed in the main meteorological 

indicators what helped to establish the level of manifestation, variability and 

inheritance of plant traits. 

The field evaluation and description of synthetics, their hybrids with wheat as well as 

hybrid families was carried out in accordance with the Guidelines of the All-Russian 

Research Institute of Plant Industry named after N. I. Vavilov (VIR) (Merezhko AF 

and others, 1999). Hybridization was performed manually by conventional methods 

with pollination by the ñtwirlò method (U. B. Konovalov et al., 1990) and manual 

application of pollen to the stigma. Analysis of flour sedimentation was performed 

according to the method of O. I. Rybalka (2008). Electrophoresis of grain storage 

proteins and analysis of electrophoretic spectra were performed according to the 

method of F. A. Poperelya (1996). The protein content in the grain was determined 

on the device InfraLUM FT-10. The gluten quality was evaluated by the gluten 

deformation index (GDI) using the device VDK-1M. The difficulty of threshing was 

assessed by passing the ears through the ear thresher model MKS-1MA. The water 

holding capacity of the leaf and ear was evaluated by the inverse indicator  ï the 

coefficient of moisture loss which was determined according to the method of N. N. 

Kozhushko (1988). Evaluation of traits ecological plasticity and stability was 

performed according to the method of S. A. Eberhart and W. A. Russel (1966). 
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Mathematical processing was carried out by conventional methods of variation 

statistics (B. O. Dospekhov, 1972) and hybridological analysis (P. F. Rokitsky, 

1978). Types of traits dominance by the dominance degree in F1 were determined by 

the method of G. M. Beil and R. E. Atkins (1965). The frequency and degree of 

transgression was determined by the method of G. S. Voskresenskaia and V. I. 

Shpota (1967). 

Results. In F1 hybrids between the synthetics  (tetraploid wheat / Ae. tauschii) 

(ǀ) and bread spring wheat Kharkivska 26 (ǁ), most of the amphidiploid's traits 

dominated (pubescence of glumes, absence of wax plaque as well as speltoid 

complex (difficult  threshing of grains, presence of a broad shoulder on glumes, loose 

ear); for the rest of the phenotypic traits, the inheritance was of an intermediate type: 

the segregation in the F2 and BC1 between synthetics (ǀ) and bread spring wheat 

Kharkivska 26 (ǁ) corresponded to independent inheritance of the pairs of traits each 

of which was controlled monogenically: awness - awnlessness, pubescence of glumes 

- no pubescence, presence ï absence of  wax on the ear, gray-smoky color of spikelet 

scales.This contributes to their use as morphological markers for wheat varieties. In 

F2 of hybrids between the synthetics (tetraploid wheat / Ae. tauschii) (ǀ) and bread 

spring wheat Kharkivska 26 (ǁ) range of ear productivity indicators did not go 

beyond the parent components. The overall manifestation level of the spikelets 

number of in the ear was higher in the classes of awnless ears compared to the awned 

ones. 

Introgression into the bread wheat genotype of amphidiploid genes that control 

gliadin blocks associated with high and low sedimentation rates is performed. In the 

offspring of hybrids between synthetics (tetraploid wheat / Ae. tauschii) (ǀ) and 

bread spring wheat Kharkivska 26 (ǁ),a families were obtained in which the level of 

flour sedimentation significantly exceeds this indicator of parental components. The 

connection between high sedimentation rate and ear awness was revealed. 

In the F1 hybrids of bread wheat (ǀ) with synthetics (ǁ), the wheat traits are 

dominated (mostly weak and medium) in plant height, ear length, and productivity 

elements. Weak dominance of plant height was in wheat hybrids with the synthetics 
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DVERD_2 / Ae tauschii (221) and D67.2 / P66.270 // Ae. tauschii (257), positive 

overdominance - by ear length in hybrids with DVERD_2 / Ae. tauschii (221) and 

68.112 / WARD // Ae. tauschii (369). In F1 hybrids of bread wheat (ǀ) with the 

synthetics (ǁ) D67.2/ P66.270 // Ae. tauschii (217), D67.2 / P66.270 // Ae. tauschii 

(218), DVERD_2 / Ae. tauschii (221), D67.2 / P66.270 // Ae. tauschii (257), difficult  

grain threshing dominated. Segregation on this trait in the hybrids with the 

participation of synthetics corresponds to a monogenic scheme with dominance of 

difficult  threshing. In the hybrids with the participation of 68.112 / WARD // Ae. 

tauschii (369), average degree of threshing dominated, segregation corresponded to 

the scheme of complete dominance. 

In F2 of bread wheat (ǀ) with synthetics (ǁ), the heritability coefficients in the 

broadest sense were high in the vast majority of cases  ï  25 out of 30, medium  ï  in 

four, low  ï  in one. Heritability coefficients in the narrow sense on all traits are much 

lower than the heritability coefficients in the broad sense, which gives grounds to 

start selection for these traits in later generations. A slight difference between the two 

coefficients occurs in the grain weight per ear in hybrids with the participation of 

synthetics D67.2 / P66.270 // Ae.tauschii (217) and DVERD_2 / Ae. tauschii (221), in 

which it is advisable to start selection in the early generations. In the offspring of 

bread wheat hybrids (ǀ) with synthetics (ǁ), transgressive forms were observed in all 

five combinations on different traits with a frequency of 6 % to 8 % and a 

transgression degree of 6 % to 17 %. In the combination of Kharkivska 26 / (68.112 / 

WARD // Ae. tauschii (369)), the plants with transgressions were observed on five 

traits: plant height and parameters of the main ear - length, number of ears and grains, 

grain weight. The presence of transgressions indicates an increase in the level of 

these symptoms in soft wheat. 

Obtaining of 50 constant introgressive lines in the offspring of hybrids between 

synthetics (tetraploid wheat / Ae. tauschii) (ǀ) and bread spring wheat Kharkivska 26 

(ǁ) after three times backcross and four times self-pollination with selections shows 

the efficiency of using synthetics (tetraploid wheat / Ae. tauschii) to improve bread 

spring wheat in terms of genotypic effect, plasticity and stability of yield 
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characteristics and its main components  ï  grain weight per ear and 1000 grain 

weight. The lines DK 4 and DK 6 had the greatest genotypic effect and ecological 

plasticity in terms of yield. They can be recommended for breeding of bread spring 

wheat varieties with a positive reaction to growing conditions. The lines DK 2, DK 

27 and DK 30 are characterized by high stability at high yields, they may be  

recommended as a starting material for harsher growing conditions. According to the 

grain weight per ear and 1000 grains weight, the line DK 39 was distinguished by 

high genotypic effect, high ecological plasticity and stability of the trait manifestation 

level. For yield, grain weight per ear and 1000 grain weight, the average coefficient 

of plasticity is the same and equal to 1.0. The variation amplitude of the elementary 

trait  ï  1000 grain weight is much smaller than one of the more complex traits - yield 

and grain weight per ear. In terms of the stability of the trait manifestation, on the 

contrary, both the average value and the amplitude of the elementary trait  ï  the 1000 

grain weight is much larger than the two complex traits  ï yield and grain weight of 

the ear. The close correlation between the yield and the grain weight per ear is proved 

in the drought 2015 and 2017 and the average - in the more favorable 2016. 

The obtained constant lines are characterized by a variety of water holding 

capacity of the leaf plates of the upper (flag) and second leaves and ears. The lines 

DK 30, DK 31, DK 34, DK 37, DK 39 and DK 48 which are derivatives of various 

synthetics, in all years of research showed the lowest moisture yield of the first 

(coefficient 0,58ï1,22) and the second (0,88ï1,74) leaves compared to the recurrent 

variety Kharkivska 26 (1,77ï2,08 and 1,26ï1,43, respectively), which corresponds to 

a higher water holding capacity. The moisture yield of the flag leaf is closely 

positively correlated with the moisture yield of the second leaf (r = 0,98ï0,99). In the 

driest 2015, there was a negative correlation between the moisture yield coefficients 

of the ear, on the one hand, and the first and second leaves, on the other. The value of 

moisture yield per dry weight unit was the largest in the leaf blade of the second leaf, 

smaller  ï  in the upper leaf, the smallest - in the ear, which corresponds to the law of 

V. R. Zalensky on the increase of xeromorphism from the lower to the upper tiers of 

the plant. The lines distinguished by low moisture yield of leaf blades exceeded the 
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recurrent variety Kharkivska 26 in terms of yield and grain weight per ear. However, 

the relationship between moisture yield, on the one hand, and a grain weight per ear 

and yield, on the other hand, is not always the case. 

Some introgressive lines are characterized by improved grain quality indicators 

- protein content, gluten content and its quality by GDI, their response to growing 

conditions and the stability of traits manifestation. The lines DK 21, DKS 16, DKS 

18 were distinguished by protein and gluten content and GDI; lines DK 23 and DK 

30 ï on protein content and GDI, the lines DKS 17, DKS 20 ï on the gluten content 

and IDK. 

Scientific novelty of the obtained results. For the first time in the eastern part 

of the Forest-Steppe of Ukraine, an important scientific problem was solved to 

establish the features of synthetics (tetraploid wheat  ï  Ae.tauschii Coss.) as a source 

material for breeding of bread spring wheat. The breeding value of synthetics of 

genomic structure ABD (T. durum / Ae. tauschii) and T. persicum / Ae. tauschii (2n = 

42) for breeding of bread spring wheat by a set of traits of productivity, drought 

resistance and grain quality. Introgression of genes controlling economic and 

biological traits is performed from synthetics into bread spring wheat and constant 

lines are created which are carriers of high yields ï DK 3, DK 4, DK 6, DK 30, DK 

34, DK 39, DK 48, low moisture yield of leaves ï DK 30, DK 31, DK 34, DK 37, 

DK 39, DK 48; low moisture yield of the ear as factors of drought resistance, protein 

content, gluten and GDI ï DK 21, DKS 16 and DKS 18, protein content and IDC - 

DK 23 and DK 30, gluten content and IDC ï DKS 17, DKS 20, morphological 

features ï coloration of the ear and pubescence as signs of id identification of the 

variety. 

 For the first time in Ukraine, the peculiarities of the forming process in 

hybridization of synthetics with bread spring wheat of forest steppe ecotype and the 

nature of inheritance of quantitative and qualitative traits.  

The peculiarities of the nature of inheritance and transgressive variability of 

productivity traits in F2 hybrids of synthetics with bread spring wheat have been 
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established. New lines of bread spring wheat DK 23, DK 39, DK 21 with a set of 

valuable traits have been created. 

The practical significance of the obtained results. On the basis of the 

established laws, in co-authorship, constant lines with valuable economic and 

biological traits are created which are included in breeding process of the Department 

of Genetics, Breeding and Seed Production of the Kharkiv National Agricultural 

University named after V.V. Dokuchaev; Department of Plant Protection of the 

Faculty for Agrotechnology and Nature Management, Sumy National Agrarian 

University; Myronivsky Institute for Wheat named after V.M. Remeslo ï DK 33, 

DK 36, DK 39 and DK47 a, DK 47 b, DK 49, DKS 2, DKS 3, DKS 6, DKS 7, 

DKS 9, DKS 10. The lines are included in the collection of the National Plant Gene 

Bank of Ukraine. Two lines are registered in the National Center for Plant Genetic 

Resources of Ukraine as valuable gene pool accessions: DK 23 (certificate of Ukraine 

 ̄ 1121) and DK 39 (certificate ̄  753). Carriers of traits that may be used as 

morphological markers of introgression of synthetics' genes into the genome of bread 

wheat and to identify plant varieties when testing them for protection are identified: 

glumes pubescence, no wax on the ear, gray-smoky glume color. 

Key words: wheat, synthetics, hybrids, traits, inheritance, grain quality, 

ecological plasticity, stability, water-holding capacity of leaf and ear. 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ ʊɸ ʉʂʆʈʆʏɽʅʔ 

 

ɺʋɿ ʚʦʜʦʫʪʨʠʤʫʶʯʘ ʟʜʘʪʥʽʩʪʴ 

ɯɼʂ ʽʥʜʝʢʩ ʜʝʬʦʨʤʘʮʽʾ ʢʣʝʡʢʦʚʠʥʠ 

ɯʈ ɯʥʩʪʠʪʫʪ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤʝʥ̔ ɺ.ʗ. ʖʨ̀ʻʚʘ 

ʅɸɸʅ ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʘʛʨʘʨʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ 

ʇʅɼ ʧʨʦʛʨʘʤʘ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʉɻʇ ʩʠʥʪʝʪʠʯʥʘ ʛʝʢʩʘʧʣʦʾʜʥʘ ʧʰʝʥʠʮʷ 

CIMMYT  ʄʽʞʥʘʨʦʜʥʠʡ ʮʝʥʪʨ ʟ ʧʦʢʨʘʱʝʥʥʷ ʢʫʢʫʨʫʜʟʠ ʪʘ ʧʰʝʥʠʮʽ 

AB-QTL ʨʦʟʰʠʨʝʥʠʡ ʘʥʘʣʽʟ ʙʝʢʢʨʦʩʩʽʚ 

ɺʉ1ïɺʉ4 ʙʝʢʢʨʦʩ, ʦʜʥʦ-ʯʦʪʠʨʠʨʘʟʦʚʝ ʟʚʦʨʦʪʥʻ ʥʘʩʠʯʫʶʯʝ ʩʭʨʝʱʫʚʘʥʥʷ 

DPI ɼʝʧʘʨʪʘʤʝʥʪ ʧʝʨʚʠʥʥʦʾ ʽʥʜʫʩʪʨʽʾ 

F1, F2 ʛʽʙʨʠʜʠ ʧʝʨʰʦʛʦ, ʜʨʫʛʦʛʦ ʧʦʢʦʣʽʥʴ 

GRDC ʂʦʦʧʝʨʘʮʽʷ ʜʦʩʣʽʜʞʝʥʴ ʽ ʩʝʣʝʢʮʽʾ ʟʝʨʥʦʚʠʭ 

ICARDA 
ʄʽʞʥʘʨʦʜʥʠʡ ʮʝʥʪʨ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ 

ʧʦʩʫʰʣʠʚʠʭ ʪʝʨʠʪʦʨʽʷʭ 

PHS ʧʝʨʝʜʟʙʠʨʘʣʴʥʝ ʧʨʦʨʦʩʪʘʥʥʷ ʟʝʨʥʘ 

QTL ʣʦʢʫʩʠ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ 

SSR ʧʨʦʩʪ ̔ʤʽʢʨʦʩʘʪʝʣʽʪʥ ̔ʧʦʩʣʽʜʦʚʥʦʩʪ ̔

SynERGE Synthetic Enriched Resources for Genetic Enhancement 

MPBCRC 
ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʢʦʦʧʝʨʘʪʠʚʥʠʡ ʮʝʥʪʨ ʤʦʣʝʢʫʣʷʨʥʦʾ ʩʝʣʝʢʮʽʾ 

ʨʦʩʣʠʥ 
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ɺʉʊʋʇ 

ʗʨʘ ʤ'ʷʢʘ ʧʰʝʥʠʮʷ ʻ ʪʨʘʜʠʮʽʡʥʦʶ ʚ ʋʢʨʘʾʥʽ ʟʝʨʥʦʚʦʶ ʢʫʣʴʪʫʨʦʶ, 

ʜʞʝʨʝʣʦʤ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʧʨʦʜʦʚʦʣʴʯʦʛʦ ʟʝʨʥʘ, ʷʢʝ ʤʘʻ ʚʠʩʦʢʽ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʽ ʷʢʦʩʪʽ, ʤʽʩʪʠʪʴ ʙʽʣʴʰʝ ʙʽʣʢʘ, ʥʽʞ ʟʝʨʥʦ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ                  

(14ï16 %) ʽ ʢʣʝʡʢʦʚʠʥʠ (28ï40 %) ʽ ʚʠʩʦʢʦ ʮʽʥʫʻʪʴʩʷ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʽ 

ʟʦʚʥʽʰʥʴʦʤʫ ʨʠʥʢʘʭ. ʊʘʢʦʞ ʷʨʘ ʧʰʝʥʠʮʷ ʤʘʻ ʢʦʨʤʦʚʝ ʟʥʘʯʝʥʥʷ, ʻ ʮʽʥʥʦʶ 

ʩʪʨʘʭʦʚʦʶ ʢʫʣʴʪʫʨʦʶ ʜʣʷ ʧʝʨʝʩʽʚʫ ʟʘʛʠʙʣʠʭ ʧʦʩʽʚʽʚ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ. ʉʫʪʪʻʚʫ 

ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʛʝʥʝʪʠʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʷʨʦʾ ʤËʷʢʦʾ ʧʰʝʥʠʮʽ ʷʢ ʜʞʝʨʝʣʦ ʛʝʥʽʚ, ʱʦ 

ʦʙʫʤʦʚʣʶʶʪʴ ʮʽʥʽʥʽ ʦʟʥʘʢʠ, ʫ ʩʝʣʝʢʮʽʾ ʛʦʣʦʚʥʦʾ ʟʝʨʥʦʚʦʾ ʢʫʣʴʪʫʨʠ ʋʢʨʘʾʥʠ ï 

ʦʟʠʤʦʾ ʤËʷʢʦʾ ʧʰʝʥʠʮʽ. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʤʦʞʣʠʚʦʩʪʽ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ ʧʰʝʥʠʮʽ ʟʘ ʨʘʭʫʥʦʢ 

ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʚʠʯʝʨʧʘʥʽ, ʽ ʘʢʪʫʘʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʝʥʦʬʦʥʜʫ ʩʧʦʨʽʜʥʝʥʠʭ ʚʠʜʽʚ ʽ ʨʦʜʽʚ. ɿʦʢʨʝʤʘ, ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʚʢʣʶʯʝʥʥʷ ʜʦ 

ʛʝʥʦʪʠʧʫ ʧʰʝʥʠʮʽ ʛʝʥʽʚ ʚʽʜ ʝʛʽʣʦʧʩʘ ʊʘʫʰʘ (Aegilops tauschii Coss.), ʷʢʠʡ ʻ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʩʝʨʝʜ ʜʠʧʣʦʾʜʥʠʭ ʚʠʜʽʚ ʝʛʽʣʦʧʩʘ, ʟʘʡʤʘʶʯʠ ʧʨʠʨʦʜʥʠʡ 

ʘʨʝʘʣ ʚʽʜ ʇʝʨʝʜʥʴʦʾ ɸʟʽʾ ʜʦ ɻʽʤʘʣʘʾʚ [1], ʽ ʩʣʫʞʠʪʴ ʛʝʥʝʪʠʯʥʠʤ ʜʞʝʨʝʣʦʤ 

ʘʜʘʧʪʠʚʥʦʩʪʽ ʜʦ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʧʦʨʷʜ ʟ ʛʝʥʘʤʠ, 

ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʪʽʡʢʽʩʪʴ ʜʦ ʥʠʟʢʠ ʭʚʦʨʦʙ, ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʙʽʣʢʘ ʪʘ ʢʣʝʡʢʦʚʠʥʠ ʫ 

ʟʝʨʥʽ, ʪʘ ʽʥ. [2]. ʅʠʟʢʫ ʮʽʥʥʠʭ ʛʝʥʽʚ ʥʝʩʫʪʴ ʛʝʥʦʪʠʧʠ ʧʰʝʥʠʮʽ ʪʚʝʨʜʦʾ (Triticum 

durum Desf.) ï ʤʽʮʥʽʩʪʴ ʢʣʝʡʢʦʚʠʥʠ, ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ, ʫ 

ʯʘʩʪʠʥʠ ʬʦʨʤ ʢʦʨʦʪʢʦʩʪʝʙʣʽʩʪʴ, ʪʘ ʧʰʝʥʠʮʽ ʧʝʨʩʴʢʦʾ (Triticum persicum Vav.) ï 

ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʙʽʣʢʘ ʚ ʟʝʨʥʽ, ʭʦʣʦʜʦʩʪʽʡʢʽʩʪʴ ʥʘ ʨʘʥʥʽʭ ʽ ʧʽʟʥʽʭ ʬʘʟʘʭ ʨʦʟʚʠʪʢʫ 

ʨʦʩʣʠʥ ʪʘ ʽʥʰʽ [3]. 

ɸʣʝ ʧʨʷʤʠʡ ʧʝʨʝʥʦʩ ʮʽʥʥʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʛʝʥʦʤʠ ʩʦʨʪʽʚ 

ʤǋʷʢʦʾ ʧʰʝʥʠʮʽ ʚʽʜ ʩʧʦʨʽʜʥʝʥʠʭ ʬʦʨʤ ʚʘʞʢʦ ʟʜʽʡʩʥʠʪʠ ʚʥʘʩʣʽʜʦʢ ʧʨʠʯʠʥ, ʱʦ 

ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʽʥʢʦʥʛʨʫʝʥʪʥʠʭ ʩʭʨʝʱʫʚʘʥʴ: ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʘʚôʷʟʫʚʘʥʦʩʪʽ 

ʛʽʙʨʠʜʥʠʭ ʟʝʨʥʽʚʦʢ, ʬʝʨʪʠʣʴʥʦʩʪʽ ʨʦʩʣʠʥ F1, ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʝʢʢʨʦʩʽʚ. ʅʝʦʙʭʽʜʥʽ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʜʫʨʠ, ʷʢʽ ʫʩʢʣʘʜʥʶʶʪʴ ʧʨʦʮʝʩ ʽ ʦʙʤʝʞʫʶʪʴ ʦʙʩʷʛ 

ʛʽʙʨʠʜʥʦʛʦ ʧʦʪʦʤʩʪʚʘ.  ʎʷ ʧʨʦʙʣʝʤʘ ʟ ʫʩʧʽʭʦʤ ʚʠʨʽʰʫʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷʤ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʤʬʽʜʠʧʣʦʾʜʽʚ ʛʝʥʦʤʥʦʾ ʩʪʨʫʢʪʫʨʠ ABD, ʱʦ ʧʦʻʜʥʫʶʪʴ ʛʝʥʦʤʠ 
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ʪʝʪʨʘʧʣʦʾʜʥʠʭ ʧʰʝʥʠʮʴ ʟ ʛʝʥʦʤʦʤ A
u
B ʪʘ ʝʛʽʣʦʧʩʘ ʊʘʫʰʘ (Aegilops tauschii 

Coss., ʩʠʥʦʥʽʤ Ae. squarrosa L., ʛʝʥʦʤ D) ʽ ʫ ʩʚʽʪʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʧʦʟʥʘʯʘʶʪʴʩʷ ʷʢ 

çʩʠʥʪʝʪʠʢʠè [4]. ʎʝʡ ʪʝʨʤʽʥ ʚʠʢʦʨʠʩʪʘʥʠʡ ʽ ʫ ʜʘʥʽʡ ʨʦʙʦʪʽ. ɻʦʤʦʣʦʛʽʷ ʛʝʥʦʤʘ 

A
u
BD ʩʠʥʪʝʪʠʢʽʚ ʛʝʥʦʤʦʚʽ ʤ'ʷʢʦʾ ʧʰʝʥʠʮʽ ʦʙʫʤʦʚʣʶʻ ʧʦʨʽʚʥʷʣʴʥʫ ʣʝʛʢʽʩʪʴ 

ʽʥʪʨʦʛʨʝʩʽʾ ʛʝʥʽʚ ʮʽʥʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ: ʩʪʽʡʢʦʩʪʽ ʜʦ ʭʚʦʨʦʙ, 

ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ ʙʽʣʢʘ ʪʘ ʢʣʝʡʢʦʚʠʥʠ ʫ ʟʝʨʥʽ, ʘʜʘʧʪʠʚʥʦʩʪʽ ʜʦ ʘʙʽʦʪʠʯʥʠʭ 

ʯʠʥʥʠʢʽʚ ʩʝʨʝʜʦʚʠʱʘ ʪʦʱʦ, ʷʢʽ ʫ ʨʽʟʥʦʤʫ ʩʪʫʧʝʥʽ ʫʩʧʘʜʢʦʚʘʥʽ ʚʽʜ ʦʙʦʭ 

ʙʘʪʴʢʽʚʩʴʢʠʭ ʬʦʨʤ, ʱʦ ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ ʩʦʨʪʽʚ 

ʧʰʝʥʠʮʽ [4]. ʂʨʽʤ ʪʦʛʦ, ʚʠʚʯʝʥʥʷ ʬʦʨʤʦʪʚʦʨʯʦʛʦ ʧʨʦʮʝʩʫ ʫ ʪʘʢʠʭ 

ʩʭʨʝʱʫʚʘʥʥʷʭ ʧʝʚʥʦʶ ʤʽʨʦʶ ʩʧʨʠʷʪʠʤʝ ʟôʷʩʫʚʘʥʥʶ ʧʠʪʘʥʴ ʬʽʣʦʛʝʥʽʾ ʧʰʝʥʠʮʽ.  

ɿʘʣʫʯʝʥʥʷ ʩʠʥʪʝʪʠʢʽʚ ʜʦʟʚʦʣʠʣʦ ʩʪʚʦʨʠʪʠ ʧʦʥʘʜ 60 ʚʠʩʦʢʦʫʨʦʞʘʡʥʠʭ ʟ 

ʚʠʩʦʢʦʶ ʘʜʘʧʪʠʚʥʽʩʪʶ ʩʦʨʪʽʚ ʤËʷʢʦʾ ʧʰʝʥʠʮʽ ʫ 15 ʢʨʘʾʥʘʭ ʯʦʪʠʨʴʦʭ 

ʢʦʥʪʠʥʝʥʪʽʚ [5, 6, 7, 8]. ʆʪʞʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʪʠʢʽʚ  ̒ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʫ 

ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ.  

ʅʘʡʙʽʣʴʰ ʘʢʪʠʚʥʦ ʽ ʨʝʟʫʣʴʪʘʪʠʚʥʦ ʧʨʘʮʶʻ ʫ ʥʘʧʨʷʤʽ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʪʠʢʽʚ ʄʽʞʥʘʨʦʜʥʠʡ ʮʝʥʪʨ ʟ ʧʦʢʨʘʱʝʥʥʷ ʢʫʢʫʨʫʜʟʠ ʪʘ 

ʧʰʝʥʠʮʽ (CIMMYT, ʄʝʢʩʠʢʘ) [5, 6]. ɸʣʝ ʤʝʢʩʠʢʘʥʩʴʢʽ ʩʠʥʪʝʪʠʢʠ ʧʨʠʩʪʦʩʦʚʘʥʽ 

ʜʦ ʫʤʦʚ ʪʨʦʧʽʯʥʦʛʦ ʪʘ ʩʫʙʪʨʦʧʽʯʥʦʛʦ ʧʦʷʩʽʚ, ʘʣʝ ʥʝ ʜʦ ʫʤʦʚ ʩʝʨʝʜʥʽʭ ʰʠʨʦʪ, ʫ 

ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʋʢʨʘʾʥʘ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʬʦʨʤ ʚ ʋʢʨʘʾʥʽ 

ʜʦʩʣʽʜʞʝʥʘ ʽ ʧʽʜʪʚʝʨʜʞʝʥʘ ʜʣʷ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʩʪʦʩʦʚʥʦ ʧʽʚʜʝʥʥʦʛʦ ʨʝʛʽʦʥʫ 

(ʆʜʝʩʘ) [9]. ʇʨʦʙʣʝʤʘ ʟʘʣʫʯʝʥʥʷ ʩʠʥʪʝʪʠʢʽʚ ʫ ʩʝʣʝʢʮʽʶ ʷʨʦʾ ʧʰʝʥʠʮʽ ʫ ʨʝʛʽʦʥʽ ʟ 

ʧʦʤʽʨʥʠʤ ʢʣʽʤʘʪʦʤ, ʜʝ ʮʷ ʢʫʣʴʪʫʨʘ ʚʠʨʦʱʫʻʪʴʩʷ, ʟʦʢʨʝʤʘ, ʫ ʣʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ, 

ʥʝ ʚʠʚʯʝʥʘ. 

ʆʙʛʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʗʨʘ ʤ'ʷʢʘ ʧʰʝʥʠʮʷ  ̒ ʪʨʘʜʠʮʽʡʥʦʶ ʚ ʋʢʨʘʾʥʽ ʟʝʨʥʦʚʦʶ ʢʫʣʴʪʫʨʦʶ, 

ʜʞʝʨʝʣʦʤ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʧʨʦʜʦʚʦʣʴʯʦʛʦ ʟʝʨʥʘ, ʷʢʝ ʤʘʻ ʚʠʩʦʢʽ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʽ ʷʢʦʩʪʽ ʡ ʚʠʩʦʢʦ ʮʽʥʫʻʪʴʩʷ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ, ʟʦʚʥʽʰʥʴʦʤʫ 

ʨʠʥʢʘʭ. ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʥʘʜʽʡʥʠʭ ʽ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʭ ʯʠʥʥʠʢʽʚ 

ʟʙʽʣʴʰʝʥʥʷ ʚʘʣʦʚʠʭ ʟʙʦʨʽʚ ʷʨʦʾ ʧʰʝʥʠʮʽ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ 

ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʭ ʩʦʨʪʽʚ ʟ ʰʠʨʦʢʦʶ ʘʜʘʧʪʦʚʘʥʽʩʪʶ ʜʦ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʽ 
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ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ ʧʨʦʜʫʢʮʽʾ. ʋ ʩʝʣʝʢʮʽʾ ʪʘʢʠʭ ʩʦʨʪʽʚ ʫ ʩʚʽʪʽ ʚ ʦʩʪʘʥʥʽʡ ʯʘʩ ʚʩʝ 

ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʚʽʜʜʘʣʝʥʘ ʛʽʙʨʠʜʠʟʘʮʽʷ ʧʰʝʥʠʮʽ ʟ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ 

ʩʧʦʨʽʜʥʝʥʠʭ ʾʡ ʚʠʜʽʚ ʽ ʨʦʜʽʚ, ʷʢʽ ʥʝʩʫʪʴ ʥʠʟʢʫ ʮʽʥʥʠʭ ʛʝʥʽʚ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʽ 

ʙʽʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ, ʟʦʢʨʝʤʘ Aegilops tauschii Coss., Triticum durum Desf., Triticum 

persicum Vav. ɸʣʝ ʮʽ ʚʠʜʠ ʷʢ ʛʝʥʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʩʝʣʝʢʮʽʾ ʥʘʣʝʞʘʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʪʨʝʪʴʦʾ (ɻʌ-3) ʪʘ ʜʨʫʛʦʾ (ɻʌ-2) ʢʘʪʝʛʦʨʽʡ ʛʝʥʦʬʦʥʜʫ [10], ʦʪʞʝ ʚʘʞʢʦ 

ʩʭʨʝʱʫʶʪʴʩʷ ʟ ʧʰʝʥʠʮʝʶ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ ʽʥʪʨʦʛʨʝʩʽʾ ʮʽʥʥʠʭ 

ʛʝʥʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʤʬʽʜʠʧʣʦʾʜʽʚ ï ʩʠʥʪʝʪʠʢʽʚ, ʩʪʚʦʨʝʥʠʭ ʥʘ ʦʩʥʦʚʽ ʮʠʭ ʚʠʜʽʚ, 

 ̒ ʝʬʝʢʪʠʚʥʠʤ ʰʣʷʭʦʤ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʝʨʝʜʘʯʽ ʮʽʥʥʠʭ ʛʝʥʽʚ, ʱʦ 

ʧʽʜʚʠʱʠʪʴ ʫʨʦʞʘʡʥʽʩʪʴ  ̔ ʷʢʽʩʪʴ ʟʝʨʥʘ ʩʪʚʦʨʶʚʘʥʠʭ ʩʦʨʪʽʚ ʷʨʦʾ ʧʰʝʥʠʮʽ. 

ʅʘʡʙʽʣʴʰ ʘʢʪʠʚʥʦ ʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦ ʧʨʘʮʶʻ ʚ ʥʘʧʨʷʤʢʫ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʪʠʢʽʚ ʄʽʞʥʘʨʦʜʥʠʡ ʮʝʥʪʨ ʽʟ ʧʦʢʨʘʱʝʥʥʷ ʢʫʢʫʨʫʜʟʠ ʪʘ 

ʧʰʝʥʠʮʽ (CIMMYT, ʄʝʢʩʠʢʘ). ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʬʦʨʤ ʚ ʋʢʨʘʾʥʽ 

ʜʦʩʣʽʜʞʝʥʘ ʡ ʧʽʜʪʚʝʨʜʞʝʥʘ ʜʣʷ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʩʪʦʩʦʚʥʦ ʧʽʚʜʝʥʥʦʛʦ ʨʝʛʽʦʥʫ (ʆ. 

ɯ. ʈʠʙʘʣʢʘ ʪʘ ʽʥ., 2019). ɼʦʮʽʣʴʥʽʩʪʴ ʟʘʣʫʯʝʥʥʷ ʩʠʥʪʝʪʠʢʽʚ ʫ ʩʝʣʝʢʮʽʶ ʷʨʦʾ 

ʧʰʝʥʠʮʽ ʚ ʨʝʛʽʦʥʽ ʟ ʧʦʤʽʨʥʠʤ ʢʣʽʤʘʪʦʤ, ʜʝ ʮ ̫ʢʫʣʴʪʫʨʘ ʚʠʨʦʱʫʻʪʴʩʷ, ʟʦʢʨʝʤʘ ʚ 

ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ, ʥʝ ʚʠʚʯʝʥʘ. ʉʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʜʦʚʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʤʬʽʜʠʧʣʦʾʜʽʚ ï ʩʠʥʪʝʪʠʢʽʚ, ʩʪʚʦʨʝʥʠʭ ʥʘ ʦʩʥʦʚʽ ʮʠʭ ʚʠʜʽʚ, ʻ ʝʬʝʢʪʠʚʥʠʤ ʰʣʷʭʦʤ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʝʨʝʜʘʯʽ ʮʽʥʥʠʭ ʛʝʥʽʚ, ʱʦ ʧʽʜʚʠʱʫʻ ʫʨʦʞʘʡʥʽʩʪʴ ʽ ʷʢʽʩʪʴ 

ʟʝʨʥʘ ʩʪʚʦʨʶʚʘʥʠʭ ʩʦʨʪʽʚ ʷʨʦʾ ʧʰʝʥʠʮʽ. ɺʠʟʥʘʯʝʥʥʷ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʠ 

ʩʠʥʪʝʪʠʢʽʚ ʧʰʝʥʠʮʽ ʷʢ ʜʞʝʨʝʣ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʻ ʘʢʪʫʘʣʴʥʦʶ 

ʧʨʦʙʣʝʤʦʶ, ʚʠʨʽʰʝʥʥʶ ʷʢʦʾ ʧʨʠʩʚʷʯʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 

ʄʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ.  

 ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʣʘ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ ʮʽʥʥʦʩʪʽ ʩʠʥʪʝʪʠʢʽʚ ʧʰʝʥʠʮʽ 

ʛʝʥʦʤʥʦʾ ʩʪʨʫʢʪʫʨʠ ABD ʪʝʪʨʘʧʣʦʾʜʥʠʭ ʚʠʜʽʚ ʧʰʝʥʠʮʽ ʟ Ae. tauschii Coss. ̫ ʢ 

ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ ʤ'ʷʢʦʾ ʷʨʦʾ ʚ ʫʤʦʚʘʭ ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ 

ʣʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʜʘʥʦʾ ʤʝʪʠ ʚʠʨʽʰʫʚʘʣʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

Å ʫʩʪʘʥʦʚʠʪʠ ʭʘʨʘʢʪʝʨ ʫʩʧʘʜʢʫʚʘʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ  ̔ ʙʽʦʭʽʤʽʯʥʠʭ 

ʦʟʥʘʢ ʫ ʧʦʪʦʤʩʪʚʽ ʛʽʙʨʠʜʽʚ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʩʠʥʪʝʪʠʢʽʚ ʷʢ ʤʘʪʝʨʠʥʩʴʢʦʛʦ 
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ʢʦʤʧʦʥʝʥʪʫ ʟ ʧʰʝʥʠʮʝʶ ʤ'ʷʢʦʶ (ǁ); 

Å ʚʠʟʥʘʯʠʪʠ ʫʩʧʘʜʢʫʚʘʥʥʷ ʦʟʥʘʢ ʫ ʛʽʙʨʠʜʽʚ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ 

ʤ'ʷʢʦʾ ʷʢ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʟ ʩʠʥʪʝʪʠʢʘʤʠ (ǁ); 

Å ʫʩʪʘʥʦʚʠʪʠ ʧʨʦʷʚ  ̔ʤʽʥʣʠʚʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʾʾ ʝʣʝʤʝʥʪʽʚ ʫ 

ʢʦʥʩʪʘʥʪʥʠʭ ʣʽʥʽʡ, ʚʠʜʽʣʝʥʠʭ ʽʟ ʛʽʙʨʠʜʽʚ ʩʠʥʪʝʪʠʢʽʚ ʟ ʧʰʝʥʠʮʝʶ ʤôʷʢʦʶ ʷʨʦʶ; 

Å ʦʮʽʥʠʪʠ ʚʦʜʦʫʪʨʠʤʫʶʯʫ ʟʜʘʪʥʽʩʪʴ ʣʠʩʪʢʽʚ  ̔ʢʦʣʦʩʫ ʢʦʥʩʪʘʥʪʥʠʭ 

ʣʽʥʽʡ; 

Å ʚʠʟʥʘʯʠʪʠ ʮʽʥʥʽʩʪʴ ʢʦʥʩʪʘʥʪʥʠʭ ʣʽʥʽʡ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʟʝʨʥʘ.  

 

ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʢʦʥʘʥʦ ʚ 2002ï2020 ʨʨ. 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʤʘʪʠʯʥʦʛʦ ʧʣʘʥʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʇʅɼ çɿʙʘʛʘʯʝʥʥʷ 

ʛʝʥʝʪʠʯʥʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ ʥʘ ʦʩʥʦʚʽ ʙʘʟʦʚʠʭ, ʦʟʥʘʢʦʚʠʭ 

ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʢʦʣʝʢʮʽʡ ʛʝʥʝʪʠʯʥʦʛʦ ʙʘʥʢʫ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠè (çɻʝʥʝʪʠʯʥʽ 

ʨʝʩʫʨʩʠ ʨʦʩʣʠʥè) ʟʘ ʟʘʚʜʘʥʥʷʤ 02.01.01. çɹʘʟʦʚʽ ʪʘ ʦʟʥʘʢʦʚʽ ʢʦʣʝʢʮʽʾ 

ʟʝʨʥʦʚʠʭ, ʟʝʨʥʦʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʪʘ ʧʨʦʩʘ (ʩʫʯʘʩʥʽ ʢʦʤʝʨʮʽʡʥʽ ʩʦʨʪʠ ʪʘ ʣʽʥʽʾ)è 

2001ï2005 ʨʨ.; ʇʅɼ 8 çʌʦʨʤʫʚʘʥʥʷ ʢʦʣʝʢʮʽʡ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʙʘʥʢʫ 

ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʚ ʋʢʨʘʾʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʘʫʢʦʚʠʭ, 

ʩʝʣʝʢʮʽʡʥʠʭ ʪʘ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤʘʭè (çɻʝʥʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʨʦʩʣʠʥè) ʟʘ 

ʟʘʚʜʘʥʥʷʤ 08.02-013 çʉʬʦʨʤʫʚʘʪʠ ʙʘʟʦʚʽ ʪʘ ʦʟʥʘʢʦʚʽ ʢʦʣʝʢʮʽʾ ʟʝʨʥʦʚʠʭ, 

ʟʝʨʥʦʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ, ʧʨʦʩʘ ʪʘ ʩʦʥʷʰʥʠʢʫ  ̔ ʟʘʙʝʟʧʝʯʠʪʠ ʚʝʜʝʥʥʷ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʙʘʥʢʫ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠè 2006ï2010 ʨʨ.; 

ʇʅɼ 9 çʌʦʨʤʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʙʘʥʢʫ 

ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠè (çɻʝʥʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʨʦʩʣʠʥè) ʟʘ 

ʟʘʚʜʘʥʥʷʤ 09.01/55 çʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʩʪʚʦʨʠʪʠ ʛʝʥʝʪʠʯʥʽ 

ʪʘ ʦʟʥʘʢʦʚʽ ʢʦʣʝʢʮʽʾ ʟʝʨʥʦʚʠʭ ʢʦʣʦʩʦʚʠʭ ʢʫʣʴʪʫʨè, ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ 

ʨʝʻʩʪʨʘʮʽʾ 0111U003413 2011ï2015 ʨʨ.; ʇʅɼ 24 çʌʦʨʤʫʚʘʥʥʷ ʪʘ ʚʝʜʝʥʥʷ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʙʘʥʢʫ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʜʣʷ ʩʪʘʙʽʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ ʥʘʨʦʜʫ ʋʢʨʘʾʥʠ ʫ ʧʨʦʜʫʢʮʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘè (çɻʝʥʦʬʦʥʜ 

ʨʦʩʣʠʥè) ʟʘ ʟʘʚʜʘʥʥʷʤ  24.01.02.01.ʌ çɺʩʪʘʥʦʚʠʪʠ ʛʝʥʦʪʠʧʦʚʽ ʪʘ ʬʝʥʦʪʠʧʦʚʽ 
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ʨʷʜʠ ʤʽʥʣʠʚʦʩʪʽ ʛʝʥʦʪʠʧʽʚ ʟʝʨʥʦʚʠʭ ʢʦʣʦʩʦʚʠʭ ʢʫʣʴʪʫʨ ʟʘ ʘʜʘʧʪʠʚʥʽʩʪʶ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʷʢʽʩʪʶ; ʩʬʦʨʤʫʚʘʪʠ ʪʘ ʧʦʧʦʚʥʠʪʠ ʦʟʥʘʢʦʚʽ ʪʘ ʛʝʥʝʪʠʯʥʽ 

ʢʦʣʝʢʮʽʾè, ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0111U003413 2016ï2020 ʨʨ.. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʨʦʟʰʠʨʝʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʦʩʥʦʚʠ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ 

ʰʣʷʭʦʤ ʚʽʜʜʘʣʝʥʦʾ ʛʽʙʨʠʜʠʟʘʮʽʾ ʟ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʩʧʦʨʽʜʥʝʥʠʭ ʚʠʜʽʚ ʽ ʨʦʜʽʚ.   

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʩʝʣʝʢʮʽʡʥʘ ʮʽʥʥʽʩʪʴ ʩʠʥʪʝʪʠʢʽʚ ʛʝʥʦʤʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ABD (2n = 42) ʪʝʪʨʘʧʣʦʾʜʥʠʭ ʚʠʜʽʚ ʧʰʝʥʠʮʽ ʟ Ae. tauschii Coss. ʷʢ 

ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ ʤËʷʢʦʾ ʷʨʦʾ.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʽ ï ʝʤʧʽʨʠʯʥʽ (ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪ, ʫʟʘʛʘʣʴʥʝʥʥʷ); ʧʦʣʴʦʚʽ ï ʛʽʙʨʠʜʠʟʘʮʽʷ, ʬʝʥʦʣʦʛʽʯʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʦʮʽʥʢʘ ʩʪʽʡʢʦʩʪʽ ʜʦ ʙʽʦʪʠʯʥʠʭ ʪʘ ʘʙʽʦʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, 

ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʦʧʠʩ (ʦʮʽʥʢʘ ʨʽʚʥʷ ʧʨʦʷʚʫ ʦʟʥʘʢ); ʙʽʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ 

(ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʙʽʣʢʘ, ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʩʧʝʢʪʨʽʚ ʟʘʧʘʩʥʠʭ ʙʽʣʢʽʚ 

ʟʝʨʥʘ); ʪʝʭʥʦʣʦʛʽʯʥʽ (ʚʠʟʥʘʯʝʥʥʷ  ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ, ʘʥʘʣʽʟ ʩʝʜʠʤʝʥʪʘʮʽʾ 

ʙʦʨʦʰʥʘ, ʽʥʜʝʢʩʫ ʜʝʬʦʨʤʘʮʽʾ ʢʣʝʡʢʦʚʠʥʠ), ʚʠʤʽʨʶʚʘʣʴʥʦ-ʚʘʛʦʚʠʡ (ʚʠʟʥʘʯʝʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ, ʤʘʩʠ ʟʝʨʥʘ ʟ ʨʦʩʣʠʥʠ, ʢʦʣʦʩʘ, 1000 ʟʝʨʝʥ), ʬʽʟʽʦʣʦʛʽʯʥʽ (ʦʮʽʥʢʘ 

ʚʦʜʦʫʪʨʠʤʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʣʠʩʪʢʽʚ; ʛʝʥʝʪʠʯʥʽ (ʛʽʙʨʠʜʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ, 

ʫʩʧʘʜʢʦʚʫʚʘʥʽʩʪʴ); ʤʘʪʝʤʘʪʠʯʥʦ-ʩʪʘʪʠʩʪʠʯʥʽ (ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʤʽʥʣʠʚʦʩʪʽ, 

ʦʮʽʥʢʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʜʠʩʧʝʨʩʽʡʥʠʤ ʘʥʘʣʽʟʦʤ, 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ).  

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʋʧʝʨʰʝ ʚ ʋʢʨʘʾʥʽ ʚʠʨʽʰʝʥʦ 

ʚʘʞʣʠʚʝ ʥʘʫʢʦʚʝ ʟʘʚʜʘʥʥʷ ʟ ʫʩʪʘʥʦʚʣʝʥʥʷ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ ʩʠʥʪʝʪʠʢʽʚ 

ʛʝʥʦʤʥʦʾ ʩʪʨʫʢʪʫʨʠ ABD ʪʝʪʨʘʧʣʦʾʜʥʠʭ ʚʠʜʽʚ ʧʰʝʥʠʮʽ ʟ Ae. tauschii (2n = 42) 

ʜʣʷ ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ ʤËʷʢʦʾ ʷʨʦʾ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʦʟʥʘʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 

ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ, ʷʢʦʩʪʽ ʟʝʨʥʘ. ɿʜʽʡʩʥʝʥʦ ʽʥʪʨʦʛʨʝʩʽʶ ʛʝʥʽʚ, ʱʦ ʢʦʥʪʨʦʣʶʶʪʴ 

ʛʦʩʧʦʜʘʨʩʴʢʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ, ʚʽʜ ʩʠʥʪʝʪʠʢʽʚ ʫ ʧʰʝʥʠʮʶ ʤËʷʢʫ ʷʨʫ ʪʘ 

ʦʜʝʨʞʘʥʦ ʢʦʥʩʪʘʥʪʥʽ ʣʽʥʽʾ ï ʥʦʩʽʾ ʧʽʜʚʠʱʝʥʦʛʦ ʨʽʚʥʷ ʚʨʦʞʘʡʥʦʩʪʽ (ɼʂ2, ɼʂ27, 

ɼʂ30) ʪʘ ʾʾ ʝʣʝʤʝʥʪʽʚ ï ʤʘʩʠ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ (ɼʂ 3, ɼʂ 4, ɼʂ 6, ɼʂ 30, ɼʂ 34, ɼʂ 

39, ɼʂ 48) ʪʘ ʢʨʫʧʥʦʟʝʨʥʦʩʪʽ (ɼʂ 47ʯ, ɼʂʉ 16, ɼʂʉ 17, ɼʂʉ 18, ɼʂʉ 19); 

ʥʠʟʴʢʦʾ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʣʠʩʪʢʽʚ ʪʘ ʢʦʣʦʩʘ (ɼʂ 30, ɼʂ 31, ɼʂ 34, ɼʂ 37, ɼʂ 39, ɼʂ 
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48) ʷʢ ʯʠʥʥʠʢʽʚ ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ; ʚʤʽʩʪʫ ʙʽʣʢʘ ʽ ʢʣʝʡʢʦʚʠʥʠ ʪʘ ɯɼʂ (ɼʂ 21, ɼʂʉ 

16, ɼʂʉ 18); ʚʤʽʩʪʫ ʙʽʣʢʘ ʪʘ ɯɼʂ (ɼʂ 23 ʪʘ ɼʂ 30); ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ ʪʘ ɯɼʂ 

(ɼʂʉ 17, ɼʂʉ 20); ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ï ʟʘʙʘʨʚʣʝʥʥʷ ʢʦʣʦʩʘ (ɼʂ 25, ɼʂ 27, 

ɼʂ 33, ɼʂ 36, ɼʂ 37, ɼʂ 47ʯ) ʪʘ ʦʧʫʰʝʥʥʷ (ɼʂ 33, ɼʂ 36) ï ʷʢ 

ʩʦʨʪʦʚʠʨʽʟʥʷʣʴʥʠʭ ʦʟʥʘʢ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʦʫʪʚʦʨʶʶʯʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠ ʛʽʙʨʠʜʠʟʘʮʽʾ 

ʩʠʥʪʝʪʠʢʽʚ ʟ ʧʰʝʥʠʮʝʶ ʤË̫ ʢʦʁ ʷʨʦʶ ʣʽʩʦʩʪʝʧʦʚʦʛʦ ʝʢʦʪʠʧʫ ʪʘ ʭʘʨʘʢʪʝʨ 

ʫʩʧʘʜʢʫʚʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʪʘ ʷʢʽʩʥʠʭ ʦʟʥʘʢ: ʦʩʪʠʩʪʦʩʪʽ, ʦʧʫʰʝʥʥʷ ʪʘ ʟʘʙʘʨʚʣʝʥʥʷ 

ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ, ʚʦʩʢʦʚʦʛʦ ʥʘʣʴʦʪʫ, ʚʘʞʢʦʛʦ ʚʠʤʦʣʦʪʫ ʟʝʨʥʽʚʦʢ, ʥʘʷʚʥʦʩʪʽ 

ʰʠʨʦʢʦʛʦ ʧʣʝʯʘ ʥʘ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʢʘʭ, ʥʝʱʽʣʴʥʦʩʪʽ ʢʦʣʦʩʫ, ʚʠʩʦʪʠ ʨʦʩʣʠʥʠ, 

ʧʘʨʘʤʝʪʨʘʤʠ ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʫ ï ʜʦʚʞʠʥʠ,  ʢʽʣʴʢʦʩʪʽ ʢʦʣʦʩʢʽʚ ʽ ʟʝʨʝʥ, ʤʘʩʠ 

ʟʝʨʥʘ; ʤʘʩʠ 1000 ʟʝʨʝʥ.   

ʋʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʭʘpʘʢʪʝpʫ ʫʩʧʘʜʢʫʚʘʥʥʷ ʽ ʪpʘʥʩʛpʝʩʠʚʥʦʾ 

ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢ ʧpʦʜʫʢʪʠʚʥʦʩʪʽ ʫ F2 ʩʠʥʪʝʪʠʢʽʚ ʟ ʧʰʝʥʠʮʝʶ ʤËʷʢʦʶ ʷʨʦʶ. 

ʉʪʚʦʨʝʥʦ ʥʦʚʽ ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ ʧʰʝʥʠʮʽ ʤËʷʢʦʾ ʷʨʦʾ ɼʂ 23, ɼʂ 39, ɼʂ 21 ʟ 

ʢʦʤʧʣʝʢʩʦʤ ʮʽʥʥʠʭ ʦʟʥʘʢ. ɺʠʟʥʘʯʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʪʠʯʥʠʭ ʧʰʝʥʠʮʴ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ. 

ʋʜʦʩʢʦʥʘʣʝʥʦ ʩʝʣʝʢʮʽʡʥʠʡ ʧʨʦʮʝʩ ʧʰʝʥʠʮʽ ʤËʷʢʦʾ ʷʨʦʾ ʰʣʷʭʦʤ ʟʘʣʫʯʝʥʥʷ 

ʚ ʛʽʙʨʠʜʠʟʘʮʽʶ ʩʠʥʪʝʪʠʢʽʚ.  

ʅʘʙʫʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʠʥʪʝʪʠʢʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʣʽʥʽʡ ʷʨʦʾ ʤ'ʷʢʦʾ ʧʰʝʥʠʮʽ: ɼʂ 4, ɼʂ 6, 

ɼʂ 21, ɼʂ 23, ɼʂ 30, ɼʂ 31, ɼʂ 33, ɼʂ 34, ɼʂ36, ɼʂ 37, ɼʂ 39, ɼʂ47, ɼʂ47ʯ, 

ɼʂ49, ɼʂʉ 2, ɼʂʉ 3, ɼʂʉ 6, ɼʂʉ 7, ɼʂʉ 9, ɼʂʉ 10, ɼʂʉ 16, ɼʂʉ 17, ɼʂʉ 18, 

ɼʂʉ 20. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʅʘ ʦʩʥʦʚʽ ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʩʝʣʝʢʮʽʡʥʠʭ ʟʘʢʦʥʦʤʽpʥʦʩʪʝʡ ʫ ʩʧʽʚʘʚʪʦpʩʪʚʽ ʩʪʚʦpʝʥʦ ʽ ʚʠʜiʣʝʥʦ ʣiʥʽʾ, ʥʘ ʷʢi 

ʦʪpʠʤʘʥʦ ʩʚʽʜʦʮʪʚʘ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʚ 

ʋʢʨʘʾʥʽ ʧpʦ pʝʻʩʪpʘʮʽʶ ʛʝʥʦʬʦʥʜʫ ʨʦʩʣʠʥ ʚ ʋʢʨʘʾʥʽ ï ɼʂ 23 (ʩʚʽʜʦʮʪʚʦ  ̄

1121)  ̔ɼʂ 39 (ʩʚʽʜʦʮʪʚʦ ˉ 753) ʪʘ ʢʦʥʩʪʘʥʪʥʽ ʣʽʥʽʾ, ʷʢʽ ʚʢʣʶʯʝʥʽ ʜʦ ʢʦʣʝʢʮʽʾ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʥʙʘʥʢʫ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ. ɼʣʷ ʧpʘʢʪʠʯʥoʛʦ ʚʠʢʦpʠʩʪʘʥʥʷ 
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ʩʪʚopʝʥʦ ʰʣʷʭʦʤ ʩʭʨʝʱʫʚʘʥʥʷ ʪʘ ʙʝʢʢʨʦʩʫʚʘʥʥʷ ʧʝpʩʧʝʢʪʠʚʥi ʩʝʣʝʢʮiʡʥʽ 

ʣiʥʽʾ, ʷʢi ʚʢʣʶʯʝʥo ʚ ʩʝʣʝʢʮiʡʥ̔ ʜʦʩʣʽʜʞʝʥʥʷ ʢʘʬʝʜpʠ ʛʝʥʝʪʠʢʠ, ʩʝʣʝʢʮʽʾ ʪʘ 

ʥʘʩiʥʥʠʮʪʚʘ ʍʘpʢiʚʩʴʢʦʛʦ ʥʘʮiʦʥʘʣʴʥʦʛʦ ʘʛpʘpʥoʛʦ ʫʥʽʚʝpʩʠʪʝʪʫ ʽʤʝʥʽ ɺ.ɺ. 

ɼʦʢʫʯʘʻʚʘ, ʢʘʬʝʜpʠ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʬʘʢʫʣʴʪʝʪʫ ʘʛʨʦʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʉʫʤʩʴʢʦʛʦ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, 

ʣʘʙʦʨʘʪʦʨʽʶ ʩʝʣʝʢʮʽʾ ʷʨʦʾ ʧʰʝʥʠʮʽ ʄʠʨʦʥʽʚʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʧʰʝʥʠʮʽ ʽʤʝʥʽ 

ɺ.ʄ. ʈʝʤʝʩʣʘ ï ɼʂ 33, ɼʂ 36, ɼʂ 39, ɼʂ47 ʘ, ɼʂ47 ʙ, ɼʂ 49, ɼʂʉ 2, ɼʂʉ 3, 

ɼʂʉ 6, ɼʂʉ 7, ɼʂʉ 9, ɼʂʉ 10. ʉʪʚʦʨʝʥʦ ʣʽʥʽʾ ɼʂ 2, ɼʂ 4, ɼʂ 6, ɼʂ 27, ɼʂ 30, 

ʷʢʽ ʻ ʚʠʭʽʜʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʩʝʣʝʢʮʽʾ ʤôʷʢʦʾ ʷʨʦʾ ʧʰʝʥʠʮʽ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʇʦʣʷʛʘʻ ʚ ʧʨʦʚʝʜʝʥʥʽ ʧʦʣʴʦʚʠʭ ʪʘ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʽʚ, ʘʥʘʣʽʟʽ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥ ̔ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʘʥʘʣiʟʽ 

ʝʢʩʧʝʨʠʤʝʥʪaʣʴʥʠʭ ʜaʥʠʭ, ʬʦʨʤʫʣʶʚʘʥʥi ʥʘʫʢʦʚʠʭ ʧʦʣoʞʝʥʴ  ̔ ʚʠʩʥʦʚʢiʚ, 

ʥʘʧʠʩʘʥʥʽ ʩʪʘʪʝʡ, ʪʝʟ ʽ pʫʢʦʧʠʩʫ ʜʠʩʝpʪʘʮʽʾ. ʈʘʟʦʤ ʟ ʢʝʨʽʚʥʠʢʦʤ ʩʢʣʘʜʝʥʦ ʧʣʘʥ 

ʨʦʙʦʪʠ, ʚʠʟʥʘʯʝʥʦ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ, ʚʽʜʨʝʜʘʛʦʚʘʥʦ ʧʫʙʣʽʢʘʮʽʾ. ʆʪʨʠʤʘʥʦ ʜʚʘ 

ʉʚʽʜʦʮʪʚʘ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʟʨʘʟʢʽʚ, ʜʦʥʦʨʠ ʮʽʥʥʠʭ ʦʟʥʘʢ ʛʝʥʦʬʦʥʜʫ ʨʦʩʣʠʥ ʚ 

ʋʢʨʘʾʥʽ. ʏaʩʪʢʘ ʘʚʪʦʨʩʪʚa ʫ ʩʪʚoʨʝʥʠʭ ʣʽʥʽʷʭ ʤôʷʢʦʾ ̫ʨʦʾ ʧʰʝʥʠʮʽ ʩʪʘʥʦʚʠʪʴ 80 

%. ʆʧʫʙʣʽʢʦʚʘʥʦ ʰʽʩʪʴ ʩʪʘʪʝʡ ʪʘ 6 ʪʝʟ ʜʦʧʦʚʽʜʝʡ. ɸʚʪʦʨʩʪʚʦ ʚ ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʷʭ ʩʪʘʥʦʚʠʪʴ 60ï80%. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʘ ʦʙʛʦʚʦʨʝʥʦ ʥʘ ɦʦʨʽʯʥʠʭ ʟʘʩʽʜʘʥʥʷʭ ʣʘʙʦʨʘʪʦʨʽʾ ʽʥʪʨʦʜʫʢʮʽʾ 

ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʪʘ ʩʝʣʝʢʮʽʡʥʦʾ ʩʝʢʮʽʾ ʚʯʝʥʦʾ ʨʘʜʠ 

ɯʥʩʪʠʪʫʪʫ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤʝʥʽ ɺ.ʗ. ʖʨôʻʚʘ ʅɸɸʅ ʚ 2002ï2020 ʨʨ., ʘ ʪʘʢʦʞ 

ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ: ʄʽʞʥʘʨʦʜʥʦʤʫ 

ʥʘʫʢʦʚʦʤʫ ʩʠʧʦʟʽʫʤʽ (ʤ. ʍʘʨʢʽʚ 7ï9 ʣʠʧʥʷ 2004 ʨ.); ʄ̔ʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɻʝʥʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʜʣʷ ʘʜʘʧʪʠʚʥʦʛʦ ʨʦʩʣʠʥʥʠʮʪʚʘ: 

ʤʦʙʽʣʽʟʘʮʽʷ, ʽʥʚʝʥʪʘʨʽʟʘʮʽʷ, ʟʙʝʨʝʞʝʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷè (ʤ. ʆʙʨʦʰʠʥʦ, 29 

ʯʝʨʚʥʷ ï 1 ʣʠʧʥʷ 2005 ʨ.); III -ʡ ʄʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ (ʤ. 

ʍʘʨʢʽʚ, 20ï22 ʯʝʨʚʥʷ 2006 ʨ.); IV ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ 

 ̔ʘʩʧʽʨʘʥʪʽʚ çʄʦʣʦʜʴ ʪʘ ʧʦʩʪʫʧ ʙʽʦʣʦʛʽèʾ (ʤ. ʃʴʚʽʚ, 7ï10 ʢʚʽʪʥʷ 2008 ʨ); Regional 
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conference çDiversity,characterization and utilization of plant genetic resources for 

enhanced resilience to climate changeè (Azerbaijan, 3ï4 october 2011); 

ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʧʨʠʩʚʷʯʝʥʦʾ 100-ʨʽʯʯʶ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ ʪʘ 110-ʨʽʯʯʶ ʟʘʩʥʫʚʘʥʥʷ 

ɯʥʩʪʠʪʫʪʫ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤʝʥʽ ɺ.ʗ. ʖʨ'ʻʚʘ ʅɸɸʅ. (ʤ. ʍʘʨʢʽʚ, 4ï5 ʣʠʧʥʷ 2018 

ʨ.) 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ ʰʽʩʪʴ 

ʩʪʘʪʝʡ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, ʩʝʨʝʜ ʷʢʠʭ ʩʪʘʪʪʽ, ʚʢʣʶʯʝʥ ̔ʜʦ 

ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ, ʰʽʩʪʴ  ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʫ ʤʘʪʝʨʽʘʣʘʭ ʥʘʫʢʦʚʠʭ 

ʢʦʥʬʝʨʝʥʮʽʡ; ʜʚʘ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥ̫; ʜʚʘ ʩʚʽʜʦʮʪʚʘ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʣʽʥʽʡ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʚʠʢʣʘʜʝʥʘ ʥʘ 170 

ʩʪʦʨʽʥʢʘʭ ʢʦʤʧóʶʪʝʨʥʦʛʦ ʪʝʢʩʪʫ, ʚʢʣʶʯʘʻ 19 ʪʘʙʣʠʮʴ, 4 ʨʠʩʫʥʢʠ. ʈʦʙʦʪʘ 

ʤʽʩʪʠʪʴ ʚʩʪʫʧ, ʰʽʩʪʴ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʠ, ʩʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ ʤʽʩʪʠʪʴ 197 

ʥʘʡʤʝʥʫʚʘʥ,ɹ ̔ ʟ ʥʠʭ 147 ʣʘʪʠʥʠʮʝʶ ʪʘ 12 ʜʦʜʘʪʢʽʚ. 
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Pʆɿɼɯʃ 1 

ʇʐɽʅʀʏʅʆ-ɽɻɯʃʆʇʉʅɯ ɸʄʌɯɼʀʇʃʆɰɼʀ ʗʂ ɼɾɽʈɽʃɸ ʎɯʅʅʀʍ 

ʆɿʅɸʂ ɼʃʗ ʉɽʃɽʂʎɯʁʅʆɻʆ ʇʆʂʈɸʑɽʅʅʗ ʇʐɽʅʀʎɯ (ʆɻʃʗɼ 

ʃɯʊɽPɸʊʋPʀ) 

 

1.1 ɽʚʦʣʶʮʽʷ ʛʝʢʩʘʧʣʦʾʜʥʦʾ ʧʰʝʥʠʮʽ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʾʾ ʛʝʥʝʪʠʯʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ 

 

ɻʝʢʩʘʧʣʦʾʜʥʘ ʤ'ʷʢʘ ʧʰʝʥʠʮʷ (T. aestivum L., 2n=6ʭ=42, AABBDD) ʻ 

ʧʨʦʚʽʜʥʠʤ ʫ ʩʚʽʪʽ ʭʘʨʯʦʚʠʤ ʧʨʦʜʫʢʪʦʤ ʽ ʩʪʘʥʝ ʱʝ ʙʽʣʴʰ ʟʥʘʯʫʱʠʤ, ʦʩʢʽʣʴʢʠ 

ʥʘʩʝʣʝʥʥʷ ʩʚʽʪʫ ʟʙʽʣʴʰʫʻʪʴʩʷ.  

ʇʰʝʥʠʮʷ ʤ'ʷʢʘ ʚʠʥʠʢʣʘ ʫ ʨʝʟʫʣʴʪʘʪʽ ʩʧʦʥʪʘʥʥʦʾ ʧʦʜʽʾ ʛʽʙʨʠʜʠʟʘʮʽʾ [1, 2]. 

ɿʘ ʟʘʛʘʣʴʥʦ ʧʨʠʡʥʷʪʠʤ ʥʘ ʜʘʥʠʡ ʯʘʩ ʫʷʚʣʝʥʥʷʤ, ʪʝʪʨʘʧʣʦʾʜʥʘ ʧʰʝʥʠʮʷ 

(2n=4x=28, AABB) ʩʭʨʝʩʪʠʣʘʩʷ ʟ ʜʠʧʣʦʾʜʥʠʤ ʜʠʢʠʤ ʚʠʜʦʤ Ae. tauschii Coss. 

(2n=2x=14, DD), ʧʽʩʣʷ ʯʦʛʦ ʚʽʜʙʫʣʦʩʷ ʩʧʦʥʪʘʥʥʝ ʧʦʜʚʦʻʥʥʷ ʥʘʙʦʨʫ ʭʨʦʤʦʩʦʤ 

[2]. ɽʚʦʣʶʮʽʷ ʧʦʣʽʧʣʦʾʜʥʦʾ ʧʰʝʥʠʮʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʦʜʦʤʘʰʥʝʥʥʷ, 

ʧʨʠʨʦʜʥʘ ʛʽʙʨʠʜʠʟʘʮʽʷ, ʘʣʣʦʧʦʣʽʧʣʦʾʜʥʝ ʚʠʜʦʫʪʚʦʨʝʥʥʷ ʦʙʫʤʦʚʠʣʠ ʬʦʨʤʫʚʘʥʥʷ 

ʾʾ ʨʽʟʥʦʤʘʥʽʪʪʷ [3]. ɼʦ ʮʠʭ ʯʠʥʥʠʢʽʚ ʩʣʽʜ ʜʦʜʘʪʠ ʩʧʦʥʪʘʥʥʠʡ ʤʫʪʘʮʽʡʥʠʡ ʧʨʦʮʝʩ 

ʟʘ ʧʦʰʠʨʝʥʥʷ ʥʘ ʚʝʣʠʢʽʡ ʪʝʨʠʪʦʨʽʾ.  

ʇʽʩʣʷ ʧʦʣʽʧʣʦʾʜʠʟʘʮʽʾ ʷʢ ʛʝʥʝʪʠʯʥʽ, ʪʘʢ ʽ ʝʧʽʛʝʥʝʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ ʤʦʛʣʠ 

ʚʽʜʽʛʨʘʚʘʪʠ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʤʽʥʽ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ [4]. ʇʨʦʪʝ ʟʘʛʘʣʴʥʦ ʚʠʟʥʘʥʦ, ʱʦ 

ʣʠʰʝ ʦʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ ʦʩʦʙʠʥ ʨʦʜʦʥʘʯʘʣʴʥʠʢʘ ʚʟʷʣʠ ʫʯʘʩʪʴ ʫ ʧʦʭʦʜʞʝʥʥʽ ʪʘ 

ʝʚʦʣʶʮʽʾ ʧʰʝʥʠʮʽ ʤ'ʷʢʦʾ. ʆʪʞʝ, ʛʝʥʝʪʠʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʧʰʝʥʠʮʽ ʤ'ʷʢʦʾ ʚʫʞʯʝ 

ʧʦʨʽʚʥʷʥʦ ʟ ʾʾ ʜʚʦʤʘ ʚʠʜʘʤʠ ï ʜʦʥʦʨʘʤʠ. ʏʝʨʝʟ ʮʝ ʙʽʣʴʰʽʩʪʴ ʛʝʥʝʪʠʯʥʠʭ 

ʚʘʨʽʘʮʽʡ, ʱʦ ʤʘʶʪʴ ʤʽʩʮʝ ʫ ʛʝʥʦʬʦʥʜʘʭ ʪʝʪʨʘʧʣʦʾʜʥʦʾ ʧʰʝʥʠʮʽ ʪʘ Ae. tauschii, 

ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽʡ ʟʘʨʦʜʢʦʚʽʡ ʧʣʘʟʤʽ ʛʝʢʩʘʧʣʦʾʜʥʦʾ ʧʰʝʥʠʮʽ.  

ʇʨʦʪʝ ʛʝʥʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʪʝʪʨʘʧʣʦʾʜʥʦʾ ʧʰʝʥʠʮʽ ʪʘ Ae. tauschii ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʜʞʝʨʝʣʘ ʛʝʥʽʚ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʽ 

ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ ʧʰʝʥʠʮʽ ʤ'ʷʢʦʾ. 
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1.2 ʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʢʠʭ ʩʧʦʨʽʜʥʝʥʠʭ ʚʠʜʽʚ ʽ 

ʩʠʥʪʝʪʠʯʥʠʭ ʛʝʢʩʘʧʣʦʾʜʽʚ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʢʫʣʴʪʫʨʥʦʾ ʧʰʝʥʠʮʽ  

 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʝʜʘʯʽ ʮʽʥʥʠʭ ʛʝʥʽʚ ʚʽʜ ʜʚʦʭ ʧʨʝʜʢʽʚ ʜʦ 

ʟʚʠʯʘʡʥʦʾ ʧʰʝʥʠʮʽ ʚʯʝʥʽ ʧʦʚʪʦʨʶʶʪʴ ʰʣʷʭ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

ʛʝʢʩʘʧʣʦʾʜʥʦʾ ʧʰʝʥʠʮʽ ʯʝʨʝʟ ʩʪʚʦʨʝʥʥʷ ʩʠʥʪʝʪʠʯʥʦʾ ʛʝʢʩʘʧʣʦʾʜʥʦʾ ʧʰʝʥʠʮʽ 

(ʉɻʇ) ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʤʽʞ ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ ʪʝʪʨʘʧʣʦʾʜʥʦʾ ʧʰʝʥʠʮʽ ʪʘ Ae. 

tauschii [5, 6]. 

ʋʧʝʨʰʝ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʘʤʬʽʜʠʧʣʦʾʜ ʟ ʛʽʙʨʠʜʫ ʤʽʞ ʪʝʪʨʘʧʣʦʾʜʥʦʶ 

ʧʰʝʥʠʮʝʶ T. dicoccoides (Koern. ex Aschers. et Graebn.) Schweinf. var. 

spontaneovillosum  ʪʘ  Ae. squarrosa L. (syn. Ae. tauschii Coss.) ʩʪʚʦʨʠʚ E.R. Sears 

[7]  

ʋ 1940-ʭ ʨʨ. H. Kihara ʚ ʗʧʦʥʽʾ [8] ʽ E. S. McFadden, E. R. Sears. ʫ ʉʐɸ 

[9] ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʩʭʨʝʩʪʠʣʠ ʤʽʞ ʩʦʙʦʶ ʨʽʟʥʽ ʥʦʩʽʾ A-, B- ʽ D-

ʛʝʥʦʤʦʚ ʜʣʷ ʪʦʛʦ ʱʦʙ ʚʠʷʚʠʪʠ ʽ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʧʝʨʚʠʥʥʠʭ ʨʦʜʦʥʘʯʘʣʴʥʠʢʽʚ 

ʪʚʝʨʜʦʾ ʪʘ ʤôʷʢʦʾ ʧʰʝʥʠʮʴ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʧʨʦʜʦʚʞ ʥʘʩʪʫʧʥʠʭ 60 ʨʦʢʽʚ ʙʫʣʘ 

ʚʩʪʘʥʦʚʣʝʥʘ ʨʦʣʴ ʨʽʟʥʠʭ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʧʦʭʦʜʞʝʥʥʽ ʧʰʝʥʠʮʽ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʥʝ ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ ʩʫʪʪʻʚʦʛʦ ʫʩʧʽʭʫ ʫ ʨʦʟʰʠʨʝʥʥʽ ʛʝʥʝʪʠʯʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʧʰʝʥʠʮʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʭ ʟʥʘʥʴ ʧʨʦ ʧʦʭʦʜʞʝʥʥʷ ï ʜʦ 1980-ʭ 

ʨʦʢʽʚ, ʢʦʣʠ ʟ'ʷʚʠʣʠʩʷ ʧʝʨʰʽ ʩʪʘʪʪʽ, ʫ ʷʢʠʭ ʙʫʣʦ ʚʢʘʟʘʥʦ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ 

çʩʠʥʪʝʪʠʯʥʠʭè ʧʰʝʥʠʮʴè [10]. ʂʦʣʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʥʦʚʽ ʩʭʨʝʱʫʚʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʪʨʘʧʣʦʾʜʽʚ ʪʘ Ae. tauschii, ʛʝʥʝʪʠʯʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʭʣʽʙʥʦʾ 

ʧʰʝʥʠʮʽ ʟʙʽʣʴʰʠʣʘʩʴ ʧʨʠʙʣʠʟʥʦ ʥʘ 50 %, ̫ ʢʱʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʥʝ ʙʫʣʦ ʙʽʣʴʰʝ 

ʜʚʦʭ ʧʝʨʚʠʥʥʠʭ ʧʦʜʽʡ "ʛʝʢʩʘʧʣʦʾʜʠʟʘʮʽʾ". ʅʠʥʽʰʥʻ ʟʘʚʜʘʥʥʷ ï ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʝ ʥʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʫ ʩʪʚʦʨʝʥʥʽ ʩʦʨʪʽʚ ʜʣʷ ʬʝʨʤʝʨʽʚ ʽ 

ʩʧʦʞʠʚʘʯʽʚ. 

ʇʨʠʙʣʠʟʥʦ ʫ 1985ï1990 ʨʨ. T. S. Cox ʽ A. Mujeeb-Kazi ʚʜʘʣʠʩʴ ʜʦ 

ʚʠʷʚʣʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʜʠʢʦʨʦʩʣʠʭ ʧʰʝʥʠʮɹ ʪʘʢʠʤ 

ʰʣʷʭʦʤ, ʷʢʠʡ ʚʠʷʚʠʚʩʷ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʩʫʯʘʩʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤ. T.S. Cox 

ʧʨʘʮʶʚʘʚ ʟ ʦʟʠʤʦʶ ʧʰʝʥʠʮʝʶ ʚ ɼʝʨʞʘʚʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʰʪʘʪʫ ʂʘʥʟʘʩ, ʉʐɸ, 
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ʘ  A. Mujeeb-Kazi ʙʘʟʫʚʘʚʩʷ ʚ ʄʽʞʥʘʨʦʜʥʦʤʫ ʮʝʥʪʨʽ ʧʦʢʨʘʱʝʥʥʷ ʢʫʢʫʨʫʜʟʠ ʪʘ 

ʧʰʝʥʠʮʽ (CIMMYT) ʚ ʄʝʢʩʠʮʽ, ʟʦʩʝʨʝʜʠʚʰʠ ʫʚʘʛʫ ʥʘ ʧʰʝʥʠʮʽ ʟ ʷʨʠʤ ʪʠʧʦʤ 

ʨʦʟʚʠʪʢʫ. ʆʙʠʜʚʽ ʧʨʦʛʨʘʤʠ ʩʢʦʨʦ ʚʠʷʚʠʣʠ ʧʦʪʝʥʮʽʘʣ ʮʠʭ ʥʦʚʠʭ ʩʭʨʝʱʫʚʘʥʴ 

[11]. ʋ ʧʨʦʛʨʘʤʽ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʠʭ ʚʽʜʜʘʣʝʥʠʭ ʩʭʨʝʱʫʚʘʥʴ CIMMYT 

ʙʽʣʴʰʽʩʪʴ ʩʠʥʪʝʪʠʯʥʠʭ ʧʰʝʥʠʮʴ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʦʾ 

ʪʚʝʨʜʦʾ ʧʰʝʥʠʮʽ (T. durum) ʷʢ ʜʦʥʦʨʘ ʛʝʥʦʤʽʚ A ʪʘ B, ʘʣʝ ʢʽʣʴʢʘ ʜʝʩʷʪʢʽʚ 

ʢʦʤʙʽʥʘʮʽʡ ʚʢʣʶʯʘʣʠ ʪʘʢʦʞ T. dicoccoides ʪʘ T. dicoccum. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʽʥʪʨʦʛʨʝʩʽʾ ʫ ʛʝʥʦʤ ʧʰʝʥʠʮʽ ʤ'ʷʢʦʾ ʛʝʥʽʚ 

ʚʽʜ Ae. tauschii ʩʘʤʝ ʩʭʨʝʱʫʚʘʥʴ ʟ ʉɻʇ ʧʦʨʽʚʥʷʥʦ ʟ ʧʨʷʤʠʤ ʩʭʨʝʱʫʚʘʥʥʷʤ ʦʙʦʭ 

ʚʠʜʽʚ ʧʝʨʝʢʦʥʣʠʚʦ ʜʦʚʝʜʝʥʘ [12]. 

ɹʽʣʴʰ ʥʽʞ 1000 ʣʽʥʽʡ ʉɻʇ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʟʘ ʫʯʘʩʪʽ ʙʽʣʴʰ 

ʥʽʞ 600 ʟʨʘʟʢʽʚ Ae. tauschii, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʛʝʥʙʘʥʢʫ CIMMYT  [6, 13].  

ʉʝʨʝʜ ʧʝʨʰʠʭ ʩʝʣʝʢʮʽʦʥʝʨʽʚ ʽ ʛʝʥʝʪʠʢʽʚ, ʷʢʽ ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʝ 

ʥʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʫ ʂʘʥʟʘʩʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ, ʙʫʣʠ ʈʦʣʽ ʉʽʨʩ, 

ɼʞʠʥʘ ɹʨʘʫʥ ɻʫʝʜʡʨʘ ʪʘ ɸʣʣʘʥ ʌʨʽʮ. ʋ CIMMYT ʟ 1990 ʨʦʢʫ ʉʘʥʜʞʘ 

ʈʘʜʞʘʨʘʤ ʪʘ ʄʘʘʨʪʝʥ ʚʘʥ ɻʽʥʢʝʣʴ ʙʫʣʠ ʩʝʨʝʜ ʧʝʨʰʠʭ, ʭʪʦ ʚʚʝʣʠ ʧʝʨʚʠʥʥʽ 

ʩʠʥʪʝʪʠʢʠ ʚ ʘʢʪʠʚʥʫ ʧʨʦʛʨʘʤʫ ʩʝʣʝʢʮʽʾ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ. ʎʝ ʙʫʣʦ ʤʦʪʠʚʦʚʘʥʦ 

ʚʠʩʦʢʠʤʠ ʨʽʚʥʷʤʠ ʩʪʽʡʢʦʩʪʽ ʜʦ ʽʥʜʽʡʩʴʢʦʾ ʩʘʞʢʠ (Neovossia indica ʘʙʦ Tilletia 

indica) ʩʠʥʪʝʪʠʯʥʠʭ ʛʝʢʩʘʧʣʦʾʜʽʚ [13]. ʋ ʪʦʡ ʞʝ ʯʘʩ ʨʦʙʦʪʠ ʟ ̔ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʪʠʢʽʚ ʽʥʽʮʽʶʚʘʣʠ ʚ ɸʚʩʪʨʘʣʽʾ E. S. Lagudah et al. [14], ʘ ʧʦʪʽʤ 

R. F. Eastwood et al. [15] ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʜ-ʨʘ ɼʞʝʨʘʣʴʜʘ ʍʦʣʣʦʨʘʥʘ ʟ 

ʄʝʣʴʙʫʨʥʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

J. A. Able, Langridge P. [16] ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʙʘʛʘʪʦ ʩʫʯʘʩʥʠʭ ʢʫʣʴʪʫʨ, 

ʚʢʣʶʯʘʶʯʠ ʧʰʝʥʠʮʶ, ʙʫʣʦ ʧʽʜʜʘʥʦ ʦʢʫʣʴʪʫʨʝʥʥʶ ʪʘ ʪʠʩʢʫ ʜʦʙʦʨʫ, ʪʦʤʫ ʚʦʥʠ 

ʤʘʶʪʴ ʚʫʟʴʢʫ ʛʝʥʝʪʠʯʥʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʾʭ ʜʠʢʠʤʠ ʨʦʜʠʯʘʤʠ. ʎʝ 

ʦʙʫʤʦʚʠʣʦ ʟʥʠʞʝʥʥʷ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʜʦ 18 

ʝʢʦʣʦʛʽʯʥʠʭ ʩʪʨʝʩʽʚ [17]. 

ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ  ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʚʨʦʞʘʶ ʻ 

ʧʦʢʨʘʱʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʬʦʥʫ ʢʫʣʴʪʫʨ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ 

ʘʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʽʚ [17, 18].  
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ʄʽʞʥʘʨʦʜʥʘ ʧʨʦʛʨʘʤʘ ʟ ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ ʚ CIMMYT  ʚʩʝ ʙʽʣʴʰʝ ʚʢʣʶʯʘʻ 

ʚ ʩʝʙʝ ʟʘʨʦʜʢʦʚʫ ʧʣʘʟʤʫ ʜʠʢʦʾ ʧʰʝʥʠʮʽ ʪʘ ʾʾ ʘʣʣʝʣʴʥʝ ʨʦʟʤʘʾʪʪʷ ʫ ʬʦʨʤʽ 

ʩʠʥʪʝʪʠʯʥʠʭ ʛʝʢʩʘʧʣʦʾʜʽʚ [19]. CIMMYT  ʦʮʽʥʶʻ ʥʝʘʜʘʧʪʦʚʘʥʽ ʛʝʥʝʪʠʯʥʽ 

ʨʝʩʫʨʩʠ, ʪʘʢʽ ʷʢ ʣʘʥʜʨʘʩʠ ʘʙʦ ʜʠʢʽ ʚʠʜʠ, ʜʣʷ ʧʦʰʫʢʫ ʦʟʥʘʢ ʘʜʘʧʪʦʚʘʥʦʩʪʽ ʜʦ 

ʩʪʨʝʩʽʚ. CIMMYT  ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʥʩʪʨʫʤʝʥʪʠ ʩʢʨʠʥʽʥʛʫ ʟ ʚʠʩʦʢʦʶ 

ʧʨʦʧʫʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ, ʪʘʢʽ ʷʢ ʽʥʬʨʘʯʝʨʚʦʥʘ ʪʝʨʤʦʤʝʪʨʽʷ, ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʥʦʚʠʭ ʛʝʥʽʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʩʭʨʝʱʫʚʘʥʥʷʭ ʽ ʜʦʙʦʨʫ ʫ ʨʘʥʥʽʭ ʧʦʢʦʣʽʥʥʷʭ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʦʩʥʦʚʠ ʩʠʥʪʝʪʠʯʥʠʭ ʧʰʝʥʠʮ ɹ ʧʦʚôʷʟʘʥʦ ʟ 

ʧʦʜʦʣʘʥʥʷʤ ʥʠʟʢʠ ʧʨʦʙʣʝʤ. ʋ ʜʦʩʠʪʴ ʚʝʣʠʢʦʾ ʯʘʩʪʢʠ ʩʠʥʪʝʪʠʢʽʚ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʜʟʚʠʯʘʡʥʘ ʞʦʨʩʪʢʽʩʪʴ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ, ʱʦ ʜʫʞʝ ʫʪʨʫʜʥʶʻ 

ʚʠʤʦʣʦʪ ʟʝʨʥʽʚʦʢ, ʽ ʧʦʩʣʘʙʣʝʥʝ ʟ'ʻʜʥʘʥʥʷ ʯʣʝʥʠʢʽʚ ʢʦʣʦʩʦʚʦʛʦ ʩʪʨʠʞʥʶ, ʱʦ 

ʚʝʜʝ ʜʦ ʨʦʟʣʘʤʫʚʘʥʥʷ ʢʦʣʦʩʽʚ ʫ ʧʦʣʽ ʪʘ ʚʪʨʘʪʠ ʫʨʦʞʘʶ ʧʨʠ ʜʦʩʪʠʛʘʥʥʽ. 

ʋʩʧʘʜʢʫʚʘʥʥʷ ʮʠʭ ʦʟʥʘʢ ʥʝ ʜʦ ʢʽʥʮʷ ʟʨʦʟʫʤʽʣʦ. ʇʨʦʪʝ ʥʘ ʧʨʘʢʪʠʮʽ ʩʪʘʣʦ 

ʤʦʞʣʠʚʠʤ ʚʽʜʥʦʚʠʪʠ ʟʜʘʪʥʽʩʪʴ ʜʦ ʦʙʤʦʣʦʪʫ ʩʠʥʪʝʪʠʯʥʠʭ ʧʦʭʽʜʥʠʭ ʰʣʷʭʦʤ ʾʭ 

ʩʭʨʝʱʫʚʘʥʥʷ ʟ ʤôʷʢʠʤʠ  ʧʰʝʥʠʮʷʤʠ, ʚʠʨʦʱʫʶʯʠ ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʽ ʧʦʧʫʣʷʮʽʾ F2 ʽ 

ʜʦʙʠʨʘʶʯʠ "ʥʦʨʤʘʣʴʥʽ" ʢʦʣʦʩʠ ʫ F3. ʊʦʤʫ ʮʝ ʧʠʪʘʥʥʷ ʣʝʛʢʦ ʚʠʨʽʰʠʪʠ. 

ɻʽʙʨʠʜʥʝ ʧʦʪʦʤʩʪʚʦ ʚʽʜ ʩʭʨʝʱʫʚʘʥʴ ʩʠʥʪʝʪʠʢʽʚ ʪʘ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ ʤʦʞʝ 

ʟʘʛʠʥʫʪʠ ʯʝʨʝʟ ʛʽʙʨʠʜʥʠʡ ʥʝʢʨʦʟ ʥʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ. ɺ. ɸ. ʇʫʭʘʣʴʩʴʢʠʡ ʪʘ ʽʥ. [20] 

ʧʽʜʩʫʤʦʚʫʻ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʘʣʣʝʣʝʡ ʛʽʙʨʠʜʥʦʛʦ ʥʝʢʨʦʟʫ Ne1 / ne1 ʪʘ Ne2 / ne2. 

ʂʦʣʠ ʘʣʣʝʣʽ ʚ ʦʙʦʭ ʦʢʨʝʤʠʭ ʣʦʢʫʩʘʭ ʧʨʠʩʫʪʥʽ ʚ ʛʝʪʝʨʦʟʠʛʦʪʥʦʤʫ ʩʪʘʥʽ (ʷʢ ʫ F1 

ʚʽʜ ʩʭʨʝʱʫʚʘʥʴ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʭ ʙʘʪʴʢʽʚ), ʧʘʛʦʥʠ ʟʘʛʠʥʫʪʴ  ʱʝ 

ʥʘ ʩʪʘʜʽʾ ʦʜʥʦʛʦ ʘʙʦ ʜʚʦʭ ʣʠʩʪʢʽʚ [21]. ʏʘʩʪʦʪʠ ʮʠʭ ʘʣʝʣʝʡ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʫ 

ʤôʷʢʠʭ ʪʘ ʪʚʝʨʜʠʭ ʧʰʝʥʠʮ,ɹ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʾʭ ʩʭʨʝʫɦʚʘʥʥʷ (ʧʦʨʷʜ ʟ ʧʨʦʙʣʝʤʘʤʠ, 

ʧʦʚ'ʷʟʘʥʠʤʠ ʟ ʨʦʟʙʽʞʥʦʩʪʷʤʠ ʨʦʟʤʽʨʽʚ ʛʝʥʦʤʽʚ) ʧʦʪʦʤʩʪʚʦ F1 ʯʘʩʪʦ ʧʨʦʷʚʣʷʻ 

ʛʽʙʨʠʜʥʠʡ ʥʝʢʨʦʟ. ʆʩʢʽʣʴʢʠ ʩʠʥʪʝʪʠʢʠ ʧʦʭʦʜʷʪʴ ʚʽʜ ʩʭʨʝɦʫʚʘʥʴ ʟ ʪʚʝʨʜʠʤʠ 

ʧʰʝʥʠʮʷʤʠ (ʘʙʦ ʾʭʥʽʤʠ ʧʨʝʜʢʘʤʠ), ʩʭʨʝɦʫʚʘʥʥʷ ʤʽʞ ʩʠʥʪʝʪʠʢʘʤʠ ʪʘ ʩʫʯʘʩʥʠʤʠ 

ʤôʷʢʠʤʠ ʧʰʝʥʠʮʷʤʠ (ʦʙʠʜʚʘ ʛʝʢʩʘʧʣʦʾʜʠ) ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʛʽʙʨʠʜʥʦʛʦ ʥʝʢʨʦʟʫ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʚ 1ï50 % ʚʠʧʘʜʢʽʚ. ɰʭ ʥʘʩʣʽʜʢʠ ʤʦʞʫʪʴ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ. 

ʅʘʧʨʠʢʣʘʜ, J. Wilson, R. F. Eastwood ʪʘ F. Ogbonnaya [13] ʩʭʨʝʩʪʠʣʠ 163 
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ʩʠʥʪʝʪʠʢʠ CIMMYT  ʷʢ ʯʦʣʦʚʽʯʠʭ ʧʘʨʪʥʝʨʽʚ ʟ ʩʦʨʪʦʤ ʧʰʝʥʠʮʽ Goldmark. ɿ ʥʠʭ 

ʙʽʣʴʰʝ 90 % ʧʦʢʘʟʘʣʠ ʩʠʣʴʥʠʡ ʥʝʢʨʦʟ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʦʥʘʜ 140 

ʩʠʥʪʝʪʠʯʥʠʭ ʛʝʢʩʘʧʣʦʾʜʽʚ ʪʘ / ʘʙʦ ʾʭ ʪʝʪʨʘʧʣʦʾʜʥʠʭ ʙʘʪʴʢʽʚ ʥʝʩʫʪʴ ʛʝʥ ʥʝʢʨʦʟʫ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʡ ʜʦ ʛʝʥʫ ʩʦʨʪʫ Goldmark. ʗʢʱʦ ʥʝ ʚʽʜʦʤʘ ʪʦʯʥʘ ʢʦʥʩʪʠʪʫʮʽʷ 

ʘʣʣʝʣʽʚ ʦʙʦʭ ʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʙʘʪʴʢʽʚ, ʣʠʰʝ ʜʦʩʣ̔ ʜ ʧʦʢʘʞʝ, ʷʢʽ ʢʦʤʙʽʥʘʮʽʾ ʥʝ 

ʧʨʠʟʚʝʜʫʪʴ ʜʦ ʛʽʙʨʠʜʥʦʛʦ ʥʝʢʨʦʟʫ. ʈʽʰʝʥʥʷʤ ʻ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʽʟʥʠʭ ʛʽʙʨʠʜʥʠʭ 

ʢʦʤʙʽʥʘʮʽʡ ʩʦʨʪʽʚ ʪʘ ʩʠʥʪʝʪʠʢʽʚ. 

ʉʘʤʽ ʩʠʥʪʝʪʠʢʠ ʟ ʘʛʨʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʯʘʩʪʦ ʧʦʩʪʫʧʘʣʠʩʴ ʟʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʩʦʨʪʘʤ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ. ʅʝʚʝʣʠʢʘ ʯʘʩʪʢʘ ʤʘʻ ʚʠʩʦʢʫ ʙʽʦʤʘʩʫ, ʽ 

ʮʝ ʟʙʽʣʴʰʝʥʥʷ, ʷʢ ʚʠʜʘʻʪʴʩʷ, ʤʦʞʝ ʧʝʨʝʜʘʚʘʪʠʩʷ  ʚ ʩʭʨʝʱʫʚʘʥʥʷʭ ʟʽ ʟʚʠʯʘʡʥʦʶ 

ʧʰʝʥʠʮʝʶ. ɸʣʝ ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʢʨʘʱʽ ʧʦʪʦʤʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʟ 

ʩʭʨʝʱʫʚʘʥʴ ʽʟ, ʟʜʘʚʘʣʦʩʷ ʙ, ʧʦʩʝʨʝʜʥʽʤʠ ʩʠʥʪʝʪʠʢʘʤʠ. S. D. Tanksley et al. [22] 

ʧʦʢʘʟʘʣʠ, ʱʦ ʜʠʢʽ ʬʦʨʤʠ, ʷʢʽ ʧʨʦʷʚʣʷʶʪʴ ʩʢʣʘʜʥʽ ʦʟʥʘʢʠ ʥʘ ʨʽʚʥʷʭ, ʷʢʽ ʚ ʮʽʣʦʤʫ 

ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʯʘʩʥʠʤ ʩʝʣʝʢʮʽʡʥʠʤ ʩʪʘʥʜʘʨʪʘʤ, ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʛʝʥʠ, ʷʢʽ 

ʧʽʩʣʷ ʽʥʪʨʦʛʨʝʩʽʾ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ ʤʦʞʫʪʴ ʧʦʢʨʘʱʫʚʘʪʠ ʩʫʯʘʩʥʫ ʟʘʨʦʜʢʦʚʫ 

ʧʣʘʟʤʫ. ɼʫʞʝ ʡʤʦʚʽʨʥʦ, ʱʦ ʪʘʢʝ ʷʚʠʱʝ ʧʨʘʮʶʻ ʚ ʩʭʨʝʱʫʚʘʥʥʷʭ ʟʘ ʫʯʘʩʪʽ 

ʩʠʥʪʝʪʠʯʥʠʭ ʧʰʝʥʠʮʴ ʟ ʩʫʯʘʩʥʠʤʠ ʩʦʨʪʘʤʠ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ. ʎʝ ʦʙʫʤʦʚʣʶ ̒

ʜʦʮʽʣʴʥʽʩʪʴ ʧʦʩʠʣʝʥʥʷ ʨʦʙʦʪʠ ʟ ʩʠʥʪʝʪʠʢʘʤʠ, ʤʦʞʣʠʚʦ, ʩʧʦʯʘʪʢʫ ʟ ʪʠʤʠ, ʷʢʽ 

ʚʞʝ ʧʨʠʟʚʝʣʠ ʜʦ ʦʜʝʨʞʘʥʥʷ ʚʠʜʘʪʥʠʭ ʧʦʪʦʤʩʪʚ ʚ ʽʥʰʠʭ ʧʨʦʛʨʘʤʘʭ. 

ʇʨʦʙʣʝʤʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʷʢʽʩʪʶ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʪʘʢʦʞ ʜʘʣʠ ʜʝʷʢʠʤ 

ʩʝʣʝʢʮʽʦʥʝʨʘʤ ʤʦʞʣʠʚʽʩʪʴ ʚʠʚʯʠʪʠ ʧʦʪʝʥʮʽʘʣ ʩʠʥʪʝʪʠʯʥʠʭ ʧʰʝʥʠʮ.ɹ ʂʦʣʠ Ae. 

tauschii ʚʠʚʯʘʚʩʷ ʚʧʝʨʰʝ, ʡʦʛʦ ʛʝʥʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʯʠ 

ʥʘʚʽʪʴ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʡʦʛʦ ʯʝʨʝʟ ʽʥʪʨʦʛʨʝʩʽʶ ʥʝʙʘʞʘʥʠʭ ʛʝʥʽʚ ʙʫʚ ʥʝʷʩʥʠʤ 

[23]. ʆʜʥʘʢ, ʢʨʽʤ ʧʠʪʘʥʥʷ ʧʨʦ ʪʝ, ʯʠ ʤʦʞʝ ʥʦʚʝ ʛʝʥʝʪʠʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʟʘ  

ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʤʠ ʷʢʦʩʪʷʤʠ ʙʫʪʠ ʽʥʪʨʦʛʨʝʩʦʚʘʥʦ ʟ Ae. tauschii ʯʝʨʝʟ ʩʠʥʪʝʪʠʢʠ, 

ʦʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʩʝʣʝʢʮʽʦʥʝʨʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʪʝ, ʯʠ ʤʦʞʥʘ ʚʠʜʦʙʫʪʠ 

ʙʫʜʴ-ʷʢʽ ʧʦʭʽʜʥʽ ʩʠʥʪʝʪʠʢʽʚ, ʷʢʽ ʤʘʶʪʴ ʭʦʯʘ ʙ ʧʨʠʡʥʷʪʥʫ ʷʢʽʩʪʴ ʭʣʽʙʘ. ʇʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʫ CIMMYT ʩʪʘʣʦ ʮʽʣʢʦʤ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʜʽʡʩʥʦ ʪʘʢʽ ʧʦʭʽʜʥʽ 

ʩʠʥʪʝʪʠʢʽʚ ʟ ʚʠʩʦʢʠʤʠ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʤʠ ʷʢʦʩʪʷʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʚʝʜʝʥʽ 

ʰʣʷʭʦʤ ʩʭʨʝʱʫʚʘʥʥʷ ʟ ʩʦʨʪʘʤʠ ʘʙʦ ʣʽʥʽʷʤʠ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ, ʱʦ ʤʘʶʪʴ ʭʦʨʦʰʫ 
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ʷʢʽʩʪʴ. ʇʨʦʬʽʣʽ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ (HMW) ʪʘ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ (LMW) 

ʛʣʶʪʝʥʠʥʽʚ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʽʙʨʠʜʥʠʭ ʢʦʤʙʽʥʘʮʽʡ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʘʡʢʨʘʱʠʭ ʟʘ 

ʷʢʽʩʪʶ ʣʽʥʽʡ ʚ ʾʭ ʧʦʪʦʤʩʪʚʽ. J. C. Nelson et al. [24] ʧʦʚʽʜʦʤʠʣʠ, ʱʦ ʜʝʷʢʽ ʣʽʥʽʾ ʟ 

ʛʽʙʨʠʜʥʦʾ ʧʦʧʫʣʷʮʽʾ ʩʠʥʪʝʪʠʢʘ (W7985) x Opata ITMI ʧʦʢʘʟʘʣʠ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ, 

ʷʢʽ ʧʝʨʝʚʝʨʰʠʣʠ  ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʙʘʪʴʢʽʚʩʴʢʠʭ ʣʽʥʽʡ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʝʣʝʢʮʽʦʥʝʨʽʚ ʚ CIMMYT ʪʘ ʚ ʽʥʰʠʭ ʫʩʪʘʥʦʚʘʭ, ʜʝʷʢʽ 

ʩʝʣʝʢʮʽʦʥʝʨʠ ʟʘʣʠʰʘʶʪʴʩʷ ʩʢʝʧʪʠʯʥʠʤʠ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʪʠʢʽʚ ʜʣʷ 

ʧʦʜʦʣʘʥʥʷ ʦʙʤʝʞʝʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʠʟʴʢʦʶ ʷʢʽʩʪʶ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʙʦʷʪʴʩʷ 

ʧʦʩʪʘʚʠʪʠ ʧʽʜ ʟʘʛʨʦʟʫ ʷʢʽʩʪʴ ʢʽʥʮʝʚʦʾ ʧʨʦʜʫʢʮʽʾ ʧʰʝʥʠʮʽ. 

 

1.3 ʆʟʥʘʢʠ, ʟʘ ʷʢʠʤʠ ʥʦʚʝ ʛʝʥʝʪʠʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʽʥʪʨʦʛʨʝʩʦʚʘʥʝ ʚʽʜ 

ʩʠʥʪʝʪʠʢʽʚ, ʤʦʞʝ ʙʫʪʠ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

 

ɺʠʩʣʦʚʣʶʻʪʴʩʷ ʜʫʤʢʘ, ʱʦ ʟʘ ʧʨʦʜʫʢʪʠʚʥʩ̔ʪʁ ʚ ʫʤʦʚʘʭ ʘʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʽʚ 

ʩʦʨʪʠ ʧʰʝʥʠʮʽ, ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ, ʯʘʩʪʦ ʧʦʢʘʟʫʶʪʴ ʩʝʙʝ ʢʨʘʱʝ, 

ʥʽʞ ʢʨʘʱʽ ʩʠʥʪʝʪʠʯʥʽ ʣʽʥʽʾ ʧʰʝʥʠʮʽ ʷʢ ʪʘʢʽ [25]. ʇʨʦʪʝ ʽʥʪʨʦʛʨʝʩʽʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʛʝʥʽʚ ʪʘ QTL ʽʟ ʜʠʢʦʾ ʯʠ ʧʦʭʽʜʥʦʾ ʚʽʜ ʜʠʢʦʾ ʟʘʨʦʜʢʦʚʦʾ ʧʣʘʟʤʠ ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ [26, 27]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʜʠʢʠʭ ʩʧʽʚʨʦʜʠʯʽʚ ʫ ʩʝʣʝʢʮʽʡʥʠʭ 

ʧʨʦʛʨʘʤʘʭ ʚ ʦʩʥʦʚʥʦʤʫ ʙʫʣʦ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʚʚʝʜʝʥʥʷ ʫ ʛʝʥʦʪʠʧʠ ʩʦʨʪʽʚ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʽʚ [28], ʪʦʜʽ ʷʢ ʧʦʨʽʚʥʷʥʦ ʥʝʙʘʛʘʪʦ ʩʧʽʚʨʦʜʠʯʽʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʴ ʜʣʷ ʘʜʘʧʪʘʮʽʾ ʜʦ ʘʙʽʦʪʠʯʥʠʭ 

ʩʪʨʝʩʽʚ, ʪʘʢʠʭ ʷʢ ʧʦʩʫʭʘ [29]. ɭ ʩʚʽʜʯʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʘʣʝʣʽ, ʧʦʚ'ʷʟʘʥʽ ʟ 

ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʶ, ʣʦʢʘʣʽʟʦʚʘʥʽ ʫ ʜʠʢʠʭ ʩʧʽʚʨʦʜʠʯʘʭ ʽ ʩʪʘʨʦʤʽʩʮʝʚʠʭ ʬʦʨʤʘʭ 

(ʣʘʥʜʨʘʩʘʭ) ʢʫʣʴʪʠʚʦʚʘʥʦʾ ʧʰʝʥʠʮʽ, ʤʦʞʫʪʴ ʧʦʢʨʘʱʠʪʠ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ 

ʧʦʩʫʭʠ [30]. ɿʦʢʨʝʤʘ, ʚʠʜʠ Aegilops ʚʠʟʥʘʥʽ ʧʦʪʝʥʮʽʡʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʘʣʝʣʽʚ 

ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ [31]. ʅʝʜʦʩʪʘʪʥʴʦ ʚʠʢʦʨʠʩʪʘʥʠʤ ʨʝʟʝʨʚʦʤ ʛʝʥʝʪʠʯʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʻ Ae. tauschii, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʪʨʝʪʠʥʫ ʩʠʥʪʝʪʠʯʥʦʛʦ ʛʝʥʦʤʘ 

ʛʝʢʩʘʧʣʦʾʜʥʦʾ ʧʰʝʥʠʮʽ [32].  
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ɻʽʙʨʠʜʠʟʘʮʽʷ ʤʽʞ ʩʦʨʪʘʤʠ ʧʰʝʥʠʮʽ ʪʘ ʩʠʥʪʝʪʠʯʥʠʤʠ ʣʽʥʽʷʤʠ 

ʛʝʢʩʘʧʣʦʾʜʥʦʾ ʧʰʝʥʠʮʽ ʩʧʨʠʷʣʘ ʧʦʢʨʘʱʝʥʥʶ ʘʜʘʧʪʘʮʽʾ ʩʦʨʪʽʚ ʜʦ ʧʦʩʫʭʠ [33]. 

ʇʨʦʪʝ ʽʩʥʫʶʪʴ ʥʝʜʦʣʽʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʽʥʪʨʦʛʨʝʩʽʻʶ ʝʢʟʦʪʠʯʥʦʾ ʟʘʨʦʜʢʦʚʦʾ ʧʣʘʟʤʠ 

ʫ ʢʫʣʴʪʫʨʥʦʛʦ ʩʦʨʪʫ. 

ʇʦ-ʧʝʨʰʝ, ʝʢʟʦʪʠʯʥʘ ʟʘʨʦʜʢʦʚʘ ʧʣʘʟʤʘ ʯʘʩʪʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʢʫʣʴʪʫʨʥʦʾ 

ʟʘ ʚʠʤʦʛʘʤʠ ʜʦ ʫʤʦʚ ʜʦʟʨʽʚʘʥʥʷ ʘʙʦ ʷʨʦʚʠʟʘʮʽʾ. ʇʦ-ʜʨʫʛʝ, ʝʢʟʦʪʠʢʠ ʯʘʩʪʦ 

ʤʽʩʪʷʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʘʣʣʝʣʝʡ ʱʦʜʦ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ 

ʟʝʨʥʘ [34]. ɿ ʮʠʭ ʧʨʠʯʠʥ ʩʝʣʝʢʮʽʦʥʝʨʠ ʨʦʩʣʠʥ ʫʥʠʢʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʢʠʭ 

ʚʠʜʽʚ ʫ ʩʚʦʾʭ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ. ʇʨʦʪʝ ʽʥʪʨʦʛʨʝʩʽʷ ʘʣʣʝʣʝʡ ʟ ʜʠʢʠʭ ʚʠʜʽʚ 

ʜʘʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʚʨʦʞʘʶ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʻ ʥʦʚʠʤʠ ʜʞʝʨʝʣʘʤʠ 

ʛʝʥʝʪʠʯʥʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ [27]. 

ʇʨʠ ʮʴʦʤʫ ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʶʪʴ ʫ ʚʠʟʥʘʯʝʥʥʽ ʜʞʝʨʝʣ ʩʧʨʠʷʪʣʠʚʠʭ ʘʣʣʝʣʝʡ 

ʩʝʨʝʜ ʜʠʢʠʭ ʟʨʘʟʢʽʚ ʽ ʫʩʧʽʰʥʦʤʫ ʚʚʝʜʝʥʥʽ ʾʭ ʫ ʛʝʥʝʪʠʯʥʠʡ ʬʦʥ, ʘʜʘʧʪʦʚʘʥʠʡ ʜʦ 

ʜʘʥʠʭ ʫʤʦʚ [35]. 

ɼʚʘ ʚʠʜʠ ʥʝʤʘʪʦʜ, ʱʦ  ʫʨʘʞʘʶʪʴ ʢʦʨʝʥʽ (Pratylenchus thornei ʪʘ 

Pratylenchus neglectus), ʟʥʠʞʫʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʘʚʩʪʨʘʣʽʡʩʴʢʦʾ 

ʧʰʝʥʠʮʽ ʥʘ 123 ʤʣʥ ʘʚʩʪʨʘʣʽʡʩʴʢʠʭ ʜʦʣʘʨʽʚ ʥʘ ʨʽʢ. ɺʠʷʚʣʝʥʦ ʧ'ʷʪʴ ʩʠʥʪʝʪʠʯʥʠʭ 

ʛʝʢʩʘʧʣʦʾʜʥʠʭ ʧʰʝʥʠʮʴ (ʉɻʇ) ʟ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ P. thornei ʪʘ P. neglectus. 

ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʩʧʘʜʢʫʚʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʦʟʥʘʯʝʥʠʭ ʥʝʤʘʪʦʜ, 

ʧʦʧʫʣʷʮʽʾ ʧʦʜʚʽʡʥʠʭ ʛʘʧʣʦʾʜʽʚ (DH) ʤʽʞ ʮʠʤʠ ʉɻʇ ʪʘ ʩʧʨʠʡʥʷʪʣʠʚʠʤ 

ʘʚʩʪʨʘʣʽʡʩʴʢʠʤ ʩʦʨʪʦʤ ʧʰʝʥʠʮʽ Janz (90ï120 ʦʩʦʙʠʥ) ʙʫʣʠ ʧʝʨʝʚʽʨʝʥʽ ʫ 6 

ʧʦʚʪʦʨʝʥʥʷʭ ʚ ʦʢʨʝʤʠʭ ʚʝʛʝʪʘʮʽʡʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʜʣʷ ʢʦʞʥʦʾ DH ʧʦʧʫʣʷʮʽʾ ʽ 

ʢʦʞʥʦʛʦ ʚʠʜʫ ʥʝʤʘʪʦʜʠ. ʈʦʩʣʠʥʠ ʚʠʨʦʱʫʚʘʣʠ ʦʢʨʝʤʦ ʚ ʛʦʨʱʠʢʘʭ ʟ 330 ʛ 

ʧʘʩʪʝʨʠʟʦʚʘʥʦʛʦ ʚʝʨʪʦʩʦʣʫ, ʱʦ ʤʽʩʪʠʚ 3300 ʥʝʤʘʪʦʜ ʧʨʠ ʧʦʩʪʽʡʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 

ʛʨʫʥʪʫ (22 Áʉ) ʪʘ ʪʠʩʢʫ ʚʦʜʠ (-2 ʩʤ). ɸʥʘʣʽʟ ʜʠʩʧʝʨʩʽʾ (ANOVA) ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʧʦʧʫʣʷʮʽʷʭ ʥʝʤʘʪʦʜ ʟʘ 16 ʪʠʞʥʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʫ ʢʦʞʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ 

ʟ ʜʘʥʠʤʠ, ʚʠʨʘʞʝʥʠʤʠ ʫ ln (ʥʘʪʫʨʘʣʴʥʠʭ ʣʦʛʘʨʠʬʤʘʭ (Pratylenchus sp./ʢʛ ʛʨʫʥʪʫ 

+ c). ɹʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʛʝʥʝʪʠʯʥʘ ʜʠʩʧʝʨʩʽʷ (ů
2
g), ʫʩʧʘʜʢʦʚʫʚʘʥʽʩʪʴ (h

2
) ʥʘ ʣʽʥʽʶ 

ʪʘ ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʝʬʝʢʪʠʚʥʠʭ ʛʝʥʽʚ ʩʪʽʡʢʦʩʪʽ. ʋʩʧʘʜʢʦʚʫʚʘʥʽʩʪʴ ʜʣʷ ʧ'ʷʪʠ 

ʧʦʧʫʣʷʮʽʡ DH ʩʪʘʥʦʚʠʪʴ 0,88ï0,92 ʜʣʷ P. thornei ʪʘ 0,59ï0,88 ʜʣʷ ʧʦʧʫʣʷʮʽʡ P. 



37 

neglectus. ʄʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʛʝʥʽʚ ʩʪʽʡʢʦʩʪʽ, ʟʘ ʷʢʠʤʠ ʤʘʣʦ ʤʽʩʮʝ 

ʨʦʟʱʝʧʣʝʥʥʷ ʫ  ʧʦʧʫʣʷʮʽʷʭ, ʩʪʘʥʦʚʠʣʘ 4, 6, 3, 4 ʪʘ 4 ʜʣʷ P. thornei ʪʘ 3, 4, 6, 4 ʽ 4 

ʜʣʷ P. neglectus ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧ'ʷʪʠ ʙʘʪʴʢʽʚʩʴʢʠʭ ʉɻʇ (Yallaroi / AUS24152), 

(TAMD870167 / AUS18913), CPI13842, CPI133859 ʪʘ CPI133872. ʅʝ ʙʫʣʦ 

ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʱʽʣʴʥʽʩʪʶ ʧʦʧʫʣʷʮʽʾ P. thornei ʪʘ P. neglectus ʜʣʷ ʯʦʪʠʨʴʦʭ 

ʧʦʧʫʣʷʮʽʡ DH, ʜʣʷ ʦʜʥʦʛʦ ʢʦʨʝʣʷʮʽʷ ʙʫʣʘ ʩʣʘʙʢʘ (TAMD870167 / AUS18913 x 

Janz DHs, r = 0.28, P <0.01, n = 106). ʅʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʦʢʨʝʤʠʭ DH ʟ ʧʦʤʽʨʥʦʶ 

ʩʪʽʡʢʽʩʪʶ ʷʢ ʜʦ P. thornei, ʪʘʢ ʽ ʜʦ P. neglectus, ʤʦʞʝ ʙʫʪʠ ʚʠʷʚʣʝʥʘ ʚ ʫʩʽʭ 

ʧʦʧʫʣʷʮʽʷʭ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʧʝʨʝʜʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʥʘ ʧʦʜʚʽʡʥʫ ʩʪʽʡʢʽʩʪʴ. 

ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʛʝʥʠ ʩʪʽʡʢʦʩʪʽ ʚ ʦʩʥʦʚʥʦʤʫ ʜʽʶʪʴ ʘʜʜʠʪʠʚʥʦ ʽ 

ʥʝʟʘʣʝʞʥʦ ʥʘ ʢʦʞʝʥ ʚʠʜ ʥʝʤʘʪʦʜʠ [36]. 

ɺʧʨʦʜʦʚʞ ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ CIMMYT ʩʪʚʦʨʠʚ ʩʠʥʪʝʪʠʢʠ ʪʘ ʾʭ 

ʧʦʭʽʜʥʽ ʟ ʚʠʥʷʪʢʦʚʠʤ ʧʨʦʷʚʦʤ ʪʘʢʠʭ ʦʟʥʘʢ: 

ʘʛʨʦʥʦʤʽʯʥʽ ʦʟʥʘʢʠ: 

ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ ʾʾ ʢʦʤʧʦʥʝʥʪʠ ʚ ʫʤʦʚʘʭ ʟʨʦʰʝʥʥʷ [37],  

ʚʨʦʞʘʡʥʽʩʪʴ ʫ ʧʦʩʫʰʣʠʚʠʭ ʫʤʦʚʘʭ [38], 

ʚʠʩʦʢʘ ʤʘʩʘ 1000 ʟʝʨʝʥ - ʜʦ 65 ʛʨʘʤʽʚ [39], 

ʚʠʩʦʢʘ ʥʘʜʟʝʤʥʘ ʙʽʦʤʘʩʘ [37], 

ʚʠʩʦʢʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʟʫ [40], 

ʽʥʰʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ [41]; 

 ʚʠʪʨʠʚʘʣʽʩʪʴ ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʽʚ 

ʧʦʩʫʭʘ [42], 

ʟʘʤʦʨʦʟʢʠ ʧʽʜ ʯʘʩ ʮʚʽʪʽʥʥʷ [43], 

ʟʘʩʦʣʝʥʽʩʪʴ ʛʨʫʥʪʫ [44],  

ʟʘʪʦʧʣʝʥʥʷ ʚʦʜʦ  ʁ[45]; 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ: 

ʟʘʭʚʦʨʶʚʘʥʥʷ:  

ʙʫʨʘ ʣʠʩʪʢʦʚʘ ʽʨʞʘ [46], 

ʞʦʚʪʘ ʽʨʞʘ [47], 

ʩʪʝʙʣʝʚʘ ʽʨʞʘ [48], 
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ʩʝʧʪʦʨʽʦʟʥʘ ʧʣʷʤʠʩʪʽʩʪʴ ʣʠʩʪʷ Septoria tritici  [49], 

ʩʝʧʪʦʨʽʦʟʥʘ ʧʣʷʤʠʩʪʽʩʪʴ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ Septoria nodorum [50], 

ʬʫʟʘʨʽʦʟ ʢʦʣʦʩʘ [51], 

Pyrenophora tritici -repentis, ʞʦʚʪʘ ʣʠʩʪʦʚʘ ʧʣʷʤʠʩʪʽʩʪʴ [52], 

ʛʝʣʴʤʽʥʪʦʩʧʦʨʽʦʟʥʘ ʣʠʩʪʦʚʘ ʧʣʷʤʠʩʪʽʩʪʴ [51], 

ʙʦʨʦʰʥʠʩʪʘ ʨʦʩʘ [53], 

ʽʥʜʽʡʩʴʢʘ ʩʘʞʢʘ [54], 

ʟʣʘʢʦʚʽ ʮʠʩʪʦʚʽ ʥʝʤʘʪʦʜʠ [55], 

ʢʦʨʝʥʝʚʽ ʥʝʤʘʪʦʜʠ [56], 

ʟʝʣʝʥʘ ʧʦʧʝʣʠʮʷ [57], 

ʛʝʩʩʝʥʩʢɹʘ ʤʫʭʘ [58]; 

ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʟʝʨʥʘ: 

ʚʤʽʩʪ ʙʽʣʢʘ [59], 

ʩʢʣʘʜ ʛʣʶʪʝʥʽʥʽʚ [60], 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʚʦʻʥʥʷ ʮʠʥʢʫ [61]. 

ʇʨʠ ʦʮʽʥʮʽ ʮʠʭ ʩʠʥʪʝʪʠʢʽʚ ʪʘʢʦʞ ʚ ɸʚʩʪʨʘʣʽʾ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʜʝʷʢʠʭ ʟ ʮʠʭ ʘʙʽʦʪʠʯʥʠʭ ʽ ʙʽʦʪʠʯʥʠʭ ʩʪʨʝʩʽʚ, ʷʢʽ ʜʝʪʘʣʴʥʦ ʦʙʛʦʚʦʨʶʶʪʴʩʷ 

ʥʠʞʯʝ. 

ʋʨʦʞʘʡʥʽʩʪʴ ʪʘ ʾʾ ʢʦʤʧʦʥʝʥʪʠ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʦʭʽʜʥʠʭ ʩʠʥʪʝʪʠʢʽʚ, 

ʧʨʦʚʝʜʝʥʽ ʚ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ 1990-ʭ ʨʨ. ʩʝʣʝʢʮʽʦʥʝʨʘʤʠ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ 

CIMMYT ʚ ʫʤʦʚʘʭ ʟʨʦʰʝʥʥʷ, ʧʦʢʘʟʘʣʠ, ʱʦ ʾʭ ʧʦʪʝʥʮʽʘʣ ʫʨʦʞʘʡʥʦʩʪʽ ʜʦʩʷʛʘʚ 

ʨʽʚʥʷ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʯʘʪʢʦʚʠʡ ʨʽʚʝʥʴ. ʆʩʢʽʣʴʢʠ ʮʝ ʙʫʣʦ 

ʜʦʩʷʛʥʫʪʦ ʣʠʰʝ ʟʘ 5ï7 ʨʦʢʽʚ, ʻ ʦʧʪʠʤʽʩʪʠʯʥʠʡ ʧʨʦʛʥʦʟ, ʱʦ ʤʦʞʣʠʚʦ ʜʦʩʷʛʪʠ ʽ 

ʙʽʣʴʰʦʛʦ ʫʨʦʞʘʶ, ʥʽʞ ʫ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ. ʋ 2001ï2003 ʨʨ. ʙʫʣʠ ʚʠʷʚʣʝʥʽ 

ʩʠʥʪʝʪʠʯʥʽ ʧʰʝʥʠʮʽ, ʱʦ ʜʦʨʽʚʥʶʚʘʣʠ ʥʘʡʙʽʣɹ ʰ ʫʨʦʞʘʡʥʠʤ ʤôʷʢʠʤ ʧʰʝʥʠʮʷʤ, 

ʜʝʷʢʽ ʧʝʨʝʚʠʱʫʚʘʣʠ ʾʭ. ʇʨʦʪʷʛʦʤ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʧʝʨʰʽ ʧʦʭʽʜʥʽ ʩʠʥʪʝʪʠʢʽʚ ʙʫʣʠ 

ʚʢʣʶʯʝʥʽ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ CIMMYT ʪʘ ʥʘʜʘʥʽ 

ʩʦʪʥʷʤ ʫʯʘʩʥʠʢʽʚ ʮʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. ʋ ʮʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʧʦʯʘʣʠ 

ʚʠʷʚʣʷʪʠ ʜʝʷʢʽ ʧʦʭʽʜʥʽ ʩʠʥʪʝʪʠʢʽʚ ʷʢ ʛʣʦʙʘʣʴʥʦ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽ ʽ ʪʘʢʽ, ʱʦ 

ʤʘʶʪʴ ʷʢ ʩʧʝʮʠʬʽʯʥʫ, ʪʘʢ ʽ ʰʠʨʦʢʫ ʘʜʘʧʪʘʮʽʶ. 
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ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ. ʍʦʯʘ ʧʦʪʝʥʮʽʘʣ ʫʨʦʞʘʡʥʦʩʪʽ ʟʘ ʧʦʚʥʽʩʪʶ ʟʨʦʰʫʚʘʥʠʭ 

ʫʤʦʚ, ʽʤʦʚʽʨʥʦ, ʧʦʩʠʣʶʻʪʴʩʷ ʛʝʥʘʤʠ ʟ ʩʠʥʪʝʪʠʯʥʠʭ ʧʰʝʥʠʮʴ, ʘʜʘʧʪʘʮʽʷ ʜʦ 

ʧʦʩʫʰʣʠʚʠʭ ʫʤʦʚ ʣʠʰʝ ʯʘʩʪʢʦʚʦ ʧʦʷʩʥʶʻʪʴʩʷ "ʧʦʪʝʥʮʽʘʣʦʤ ʚʨʦʞʘʡʥʦʩʪʽ". 

ʇʨʦʪʷʛʦʤ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ 90-ʭ ʨʦʢʽʚ ʧʦʭʽʜʥʽ ʩʠʥʪʝʪʠʢʽʚ ʙʫʣʠ ʧʽʜʜʘʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʫʤʦʚʘʤ ʧʦʩʫʭʠ ʚ CIMMYT, ʧʨʠʯʦʤʫ ʚʝʣʠʢʫ ʯʘʩʪʠʥʫ ʮʽʻʾ 

ʨʦʙʦʪʠ ʦʯʦʣʶʚʘʚ ʈʽʯʘʨʜ ʊʨʝʪʴʦʚʘʥ (Richard Trethowan). ɼʦ 2002 ʨ. ʧʝʨʰʽ ʪʘʢʽ 

ʧʦʭʽʜʥʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʪʽ, ʱʦ ʤʽʩʪʷʪʴ ʫ ʩʚʦʾʭ ʨʦʜʦʚʦʜʘʭ ʘʚʩʪʨʘʣʽʡʩʴʢʽ ʩʦʨʪʠ, ʙʫʣʠ 

ʚʚʝʟʝʥʽ ʚ ɸʚʩʪʨʘʣʽʶ ʌʨʘʥʩʽʟʦ ʁʆʛʙʦʥʥʦʶ (Francis Ogbonnaya) ʟ DPI Victoria 

[62]. 

ʉʝʣʝʢʮʽʷ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʚʨʦʞʘʶ ʧʰʝʥʠʮʽ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʚʩʪʨʘʣʽʡʩʴʢʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ ʟ ʥʝʜʦʩʪʘʪʢʦʤ ʦʧʘʜʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʩʝʣʝʢʮʽʦʥʝʨʽʚ. 

ʇʦʭʽʜʥʽ ʩʠʥʪʝʪʠʢʽʚ, ʚʠʧʨʦʙʫʚʘʥʽ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ɸʚʩʪʨʘʣʽʾ ʫ ʧʦʩʫʰʣʠʚʠʭ 

ʫʤʦʚʘʭ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʯʦʪʠʨʴʦʭ ʨʦʢʽʚ, ʙʫʣʠ ʚ ʦʩʥʦʚʥʦʤʫ ʦʜʝʨʞʘʥʽ ʰʣʷʭʦʤ 

ʙʝʢʢʨʦʩʫ ʧʝʨʚʠʥʥʠʭ ʩʠʥʪʝʪʠʢʽʚ ʥʘ ʘʚʩʪʨʘʣʽʡʩʴʢʦʤʫ ʛʝʥʝʪʠʯʥʦʤʫ ʬʦʥʽ (ʪʦʙʪʦ ʟ 

ʢʦʤʝʨʮʽʡʥʠʤʠ ʩʦʨʪʘʤʠ). ɺʦʥʠ ʧʦʢʘʟʘʣʠ ʧʝʨʝʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘ 8ï30 % ʷʢ 

ʥʘʜ ʘʚʩʪʨʘʣʽʡʩʴʢʠʤʠ ʙʘʪʴʢʽʚʩʴʢʠʤʠ ʩʦʨʪʘʤʠ, ʪʘʢ ʽ ʥʘʜ ʤʽʩʮʝʚʠʤʠ ʩʫʯʘʩʥʠʤʠ 

ʩʪʘʥʜʘʨʪʥʠʤʠ ʩʦʨʪʘʤʠ [62]. ɼʝʷʢʽ ʟ ʣʽʥʽʡ ʙʽʣʴʰ ʫʨʦʞʘʡʥʠʭ ʟʘ ʦʧʪʠʤʘʣʴʥʠʭ 

ʫʤʦʚ ʚʦʣʦʛʦʩʪʽ ʪʘʢʦʞ ʙʫʣʠ ʥʘʡʢʨʘʱʠʤʠ ʟʘ ʥʠʟʴʢʦʾ ʚʦʣʦʛʦʩʪʽ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ 

ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʧʦʭʽʜʥʽ ʩʠʥʪʝʪʠʢʽʚ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʟʥʘʯʥʦʛʦ 

ʧʦʢʨʘʱʝʥʥʷ ʚʨʦʞʘʶ ʧʰʝʥʠʮʽ ʚ ʙʽʣʴʰ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʘ ʩʪʨʝʩʦʚʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, 

ʥʽʞ ʮʝ ʚʚʘʞʘʣʦʩʷ ʤʦʞʣʠʚʠʤ ʜʦ ʮʴʦʛʦ ʯʘʩʫ. 

ɺ ʮʽʣʦʤʫ ʧʦʭʽʜʥʽ ʩʠʥʪʝʪʠʢʽʚ  ʙʫʣʠ ʚʨʘʞʘʶʯʠʤʠ, ʧʝʨʝʚʠʱʫʶʯʠ ʟʘ 

ʫʨʦʞʘʡʥʽʩʪʶ ʤʽʩʮʝʚʽ ʩʦʨʪʠ ʥʘ 40 % ʫ ʧʦʩʫʰʣʠʚʠʭ ʫʤʦʚʘʭ ʚ ɯʥʜʽʾ, ʇʘʢʠʩʪʘʥʽ, 

ɽʢʚʘʜʦʨʽ, ɸʚʩʪʨʘʣʽʾ ʪʘ ɸʨʛʝʥʪʠʥʽ [63]. CIMMYT ʪʘ ʘʚʩʪʨʘʣʽʡʩʴʢʽ ʚʯʝʥʽ 

ʚʠʚʯʘʶʪʴ ʫʩʧʽʭ ʮʠʭ ʩʠʥʪʝʪʠʯʥʠʭ ʧʰʝʥʠʮʴ ʽ ʚʚʘʞʘʶʪʴ, ʱʦ ʮʝ ʤʦʞʝ ʙʫʪʠ 

ʧʦʚ'ʷʟʘʥʦ ʟ ʥʘʜʟʚʠʯʘʡʥʦ ʛʣʠʙʦʢʠʤ ʪʘ / ʘʙʦ ʙʽʣʴʰ ʪʦʚʩʪʠʤ ʢʦʨʽʥʥʷʤ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʠʡ ʜʦʩʪʫʧ ʜʦ ʛʨʫʥʪʦʚʠʭ ʚʦʜ. 

ɾʘʨʦʚʠʪʨʠʚʘʣʽʩʪʴ. ɼʝʷʢʽ ʟ ʧʦʭʽʜʥʠʭ ʩʠʥʪʝʪʠʢʽʚ ʧʦʢʘʟʘʣʠ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ 

ʫʤʦʚ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ (ʜʦ 35ï40 Áʉ ʫ ʄʝʢʩʠʮʽ) ʧʽʜ ʯʘʩ ʥʘʣʠʚʫ ʟʝʨʥʘ. 

ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʚ ɸʚʩʪʨʘʣʽʾ ʚʠʪʨʠʚʘʣʽʩʪʴ ʜʦ ʩʧʝʢʠ ʪʘ ʧʦʩʫʭʠ ʩʪʘʥʝ ʜʝʜʘʣʽ 
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ʚʘʞʣʠʚʽʰʦʶ, ʦʩʢʽʣʴʢʠ ʪʝʤʧʝʨʘʪʫʨʘ ʟʨʦʩʪʘʻ ʽ ʟʤʽʥʶʻʪʴʩʷ [64]. ʉʠʥʪʝʪʠʢʠ 

ʧʨʦʧʦʥʫʶʪʴʩʷ ʷʢ  ʰʣʷʭ ʚʠʚʯʝʥʥʷ ʽ ʨʦʟʰʠʨʝʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ 

ʘʜʘʧʪʠʚʥʠʭ ʦʟʥʘʢ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʦʤ'ʷʢʰʝʥʥʷ ʚʧʣʠʚʫ 

ʢʦʣʠʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʢʨʠʪʠʯʥʠʭ ʝʪʘʧʘʭ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʟʝʨʥʘ. 

ʉʦʣʝʚʠʪʨʠʚʘʣʽʩʪʴ. ɿʘ ʦʮʽʥʢʘʤʠ, 20 % ʟʨʦʰʫʚʘʥʠʭ ʟʝʤʝʣʴ ʫ ʩʚʽʪʽ ʥʘ ʜʘʥʠʡ 

ʯʘʩ ʧʽʜʜʘʻʪʴʩʷ ʟʘʩʦʣʝʥʥʶ, ʦʢʨʽʤ ʨʝʛʽʦʥʽʚ, ʱʦ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʷʢ ʧʦʩʫʰʣʠʚʽ ʪʘ 

ʧʫʩʪʝʣʴʥʽ [65]. ɺ ɸʚʩʪʨʘʣʽʾ ʩʦʣʦʥʮʦʚʠʡ ʧʨʦʮʝʩ ʽ ʧʦʚôʷʟʘʥʝ ʟ ʮʠʤ ʧʽʜˇʨʫʥʪʦʚʝ 

ʟʘʩʦʣʝʥʥʷ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ 30ï60 % ʧʣʦʱʽ ʟ ʨʽʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʫ 

ʤʝʞʘʭ 250ï450 ʤʤ ʫ ʨʘʡʦʥʘʭ, ʜʝ ʨʽʚʝʥʴ ʛʨʫʥʪʦʚʠʭ ʚʦʜ ʤʦʞʝ ʧʽʜʽʡʤʘʪʠʩʴ [66]. 

ʋʨʦʞʘʡʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʟʥʘʯʥʦ ʥʠʞʯʦʶ ʟʘ ʪʝʦʨʝʪʠʯʥʫ ʜʣʷ ʜʘʥʦʛʦ ʨʽʚʥʷ ʦʧʘʜʽʚ, 

ʢʦʣʠ ʤʘʻ ʤʽʩʮʝ ʟʘʩʦʣʝʥʽʩʪʴ ʥʘʜʨ, ʽ ʦʜʥʠʤ ʽʟ ʩʠʤʧʪʦʤʽʚ ʻ ʚʦʜʘ, ʥʝ ʚʠʢʦʨʠʩʪʘʥʘ 

ʚʨʦʞʘʻʤ [67]. ɺʘʨʪʽʩʪʴ ʥʝʩʪʘʮʽʦʥʘʨʥʦʾ ʩʦʣʦʥʦʩʪʽ ʪʘ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʮʠʤ ʦʙʤʝʞʝʥʴ 

ʥʘ ʩʦʜʠʩʪʠʭ ʛʨʫʥʪʘʭ ʦʮʽʥʶʚʘʣʘʩʷ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʝʢʦʥʦʤʽʢʠ 

ɸʚʩʪʨʘʣʽʾ ʧʨʠʙʣʠʟʥʦ ʚ 1,5 ʤʣʨʜ. ʘʚʩʪʨʘʣʽʡʩʴʢʠʭ ʜʦʣʘʨʽʚ ʥʘ ʨʽʢ [68]. ʇʦʨʷʜ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʛʨʦʧʨʠʡʦʤʽʚ, ʪʘʢʠʭ ʷʢ ʛʽʧʩʫʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʛʝʥʝʪʠʯʥʽ ʤʝʪʦʜʠ. ʅʘʧʨʠʢʣʘʜ, ʜʦʜʘʚʘʥʥʷʥʥʷ  ʛʽʧʩʫ ʦʙʤʝʞʫʚʘʣʦ ʫʩʧʽʭ  ʚʥʘʩʣʽʜʦʢ 

ʪʦʛʦ, ʱʦ ʜʦ ʩʦʣʦʥʦʩʪʽ ʥʘʜʨ ʜʦʜʘʪ̒ʴʩʷ ʱʝ ʩʦʣ ɹï ʛʽʧʩ. ɹʫʣʦ ʘʨʛʫʤʝʥʪʦʚʘʥʦ, ʱʦ 

ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʫ ʨʘʡʦʥʘʭ ʽʟ ʟʘʩʦʣʝʥʥʷʤ ʧʽʜʛʨʫʥʪʫ 

ʻ ʩʪʘʙʽʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʥʝʤʘʻ ʢʦʥʪʘʢʪʫ ʟ ʛʨʫʥʪʦʚʠʤʠ ʚʦʜʘʤʠ. ʊʦʤʫ ʩʦʣʝʩʪʽʡʢʘ 

ʟʘʨʦʜʢʦʚʘ ʧʣʘʟʤʘ ʤʘʻ ʚʠʷʚʣʷʪʠʩʴ ʷʢ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʘ ʘʣʴʪʝʨʥʘʪʠʚʘ ʤʝʪʦʜʘʤ 

ʧʦʣʽʧʰʝʥʥʷ ˇʨʫʥʪʫ. ʇʨʦʪʝ ʽʩʥʫʻ ʦʙʤʝʞʝʥʘ ʛʝʥʝʪʠʯʥʘ ʤʽʥʣʠʚʽʩʪʴ ʚ ʝʣʽʪʥʽʡ 

ʟʘʨʦʜʢʦʚʽʡ ʧʣʘʟʤʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʦʛʨʘʤʘʭ ʩʝʣʝʢʮʽʾ ʩʝʨʝʜ ʽʩʥʫʶʯʠʭ 

ʩʦʨʪʽʚ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ. ɿʥʘʯʥʝ ʛʝʥʝʪʠʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʟʘ ʩʦʣʝʩʪʽʡʢʽʩʪʶ 

ʚʠʷʚʣʝʥʦ ʚ ʩʠʥʪʝʪʠʯʥʠʭ ʛʝʢʩʘʧʣʦʾʜʘʭ [69]. ɺ ʫʤʦʚʘʭ ʟʘʩʦʣʝʥʥʷ ʩʠʥʪʝʪʠʯʥʽ 

ʛʝʢʩʘʧʣʦʾʜʠ ʚʠʷʚʣʷʣʠ ʟʥʘʯʥʦ ʢʨʘʱʫ ʝʢʩʢʣʶʟʠʶ Na
+
 ʽ ʫʪʨʠʤʫʚʘʣʠ ʙʳʣʴʰʝ K

+
 ʫ 

ʣʠʩʪʢʘʭ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʫʣʴʪʠʚʦʚʘʥʠʤʠ ʩʦʨʪʘʤʠ ʧʰʝʥʠʮʽ. ʋ ʩʠʥʪʝʪʠʢʽʚ 

ʛʦʣʦʚʥʠʡ ʛʝʥ Kna1, ʱʦ ʢʦʥʪʨʦʣʶʻ ʮʝʡ ʧʨʦʮʝʩ, ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʥʘ ʭʨʦʤʦʩʦʤʽ 4D, 

ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʮʠʤ ʤʝʭʘʥʽʟʤʦʤ ʫ ʤôʷʢʽʡ ʧʰʝʥʠʮʽ [70]. ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʩʢʨʠʥʽʥʛʫ ʟʘ ʩʦʣʝʩʪʽʡʢʽʩʪʶ ʥʘ ʜʘʥʠʡ ʯʘʩ ʙʘʟʫʶʪʴʩʷ ʥʘ ʤʝʭʘʥʽʟʤʽ ʝʢʩʢʣʶʟʽʾ 

ʥʘʪʨʽʶ. ɸʣʝ ʣʠʰʝ ʦʜʥʠʤ ʮʠʤ ʤʝʭʘʥʽʟʤʦʤ ʥʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʧʦʚʥʠʡ ʩʧʝʢʪʨ 
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ʛʝʥʝʪʠʯʥʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ, ʱʦ ʤʘʻ ʤʽʩʮʝ ʫ ʩʠʥʪʝʪʠʢʽʚ; ʤʦʞʣʠʚʦ, ʫ ʮʴʦʤʫ 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʽʥʰʽ ʢʦʨʠʩʥʽ ʣʦʢʫʩʠ, ʱʦ ʤʦʞʫʪʴ ʦʙʫʤʦʚʣʶʚʘʪʠ ʽʥʰʽ ʤʝʭʘʥʽʟʤʠ 

ʩʦʣʝʚʠʪʨʠʚʘʣʦʩʪʽ ʽ ʜʽʷʪʠ ʘʜʜʠʪʠʚʥʦ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʧʽʨʘʤʽʜʫʚʘʥʥʷ ʮʠʭ ʛʝʥʽʚ. 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʧʝʨʝʜʟʙʠʨʘʣʴʥʦʛʦ ʧʨʦʨʦʩʪʘʥʥʷ ʟʝʨʥʘ. ʇʝʨʝʜʟʙʠʨʘʣʴʥʝ 

ʧʨʦʨʦʩʪʘʥʥʷ ʟʝʨʥʘ (PHS) ʟʥʠʞʫʻ ʷʢʽʩʪʴ ʟʝʨʥʘ, ʦʩʦʙʣʠʚʦ ʫ ʨʝʛʽʦʥʘʭ ʟ ʯʘʩʪʠʤʠ 

ʦʧʘʜʘʤʠ ʪʘ ʚʠʩʦʢʦʶ ʚʦʣʦʛʽʩʪʶ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʚʨʦʞʘʶ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʙʽʣʴʰ ʥʽʞ 

60 ʘʚʩʪʨʘʣʽʡʩʴʢʠʭ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʚʠʷʚʣʝʥʦ ʣʠʰʝ ʦʜʠʥ ʪʦʣʝʨʘʥʪʥʠʡ ʛʝʥʦʪʠʧ 

PHS [71]. ʊʘʢʠʤ ʯʠʥʦʤ, PHS ʟʘʣʠʰʘʻʪʴʩʷ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʟʥʠʞʝʥʥʷ 

ʫʨʦʞʘʶ ʪʘ ʷʢʦʩʪʽ ʧʰʝʥʠʮʽ ʚ ɸʚʩʪʨʘʣʽʾ, ʦʩʦʙʣʠʚʦ ʥʘ ʧʽʚʥʦʯʽ ʪʘ ʜʝʷʢʠʭ ʯʘʩʪʠʥʘʭ 

ɿʘʭʽʜʥʦʾ ʪʘ ʇʽʚʜʝʥʥʦʾ ʾʾ ʯʘʩʪʠʥ [71]. ʉʪʽʡʢʽʩʪʴ ʜʦ PHS ʫʩʧʘʜʢʦʚʫʻʪʴʩʷ ʷʢ 

ʢʽʣʴʢʽʩʥʘ ʦʟʥʘʢʘ, ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʛʝʥʽʚ, ʥʘ ʷʢʽ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ 

ʛʝʥʝʪʠʯʥʠʡ ʬʦʥ, ʫʤʦʚʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʾʭ ʚʟʘʻʤʦʜʽʷ. ʉʠʥʪʝʪʠʯʥʽ 

ʛʝʢʩʘʧʣʦʾʜʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʟʥʘʯʥʝ ʛʝʥʝʪʠʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʟʘ ʧʨʦʷʚʦʤ ʩʧʦʢʦʶ 

ʥʘʩʽʥʥʷ, ʚʠʤʽʨʷʥʦʛʦ ʷʢ ʽʥʜʝʢʩ ʧʨʦʨʦʩʪʘʥʥʷ (GI; ʚʽʜʩʦʪʦʢ ʥʘʩʽʥʥʷ, ʱʦ 

ʧʨʦʨʦʩʪʘʶʪʴ ʥʘ ʧʝʚʥʠʡ ʜʝʥʴ ʧʽʩʣʷ ʧʦʛʣʠʥʘʥʥʷ ʚʦʣʦʛʠ) ï ʦʩʥʦʚʥʘ ʦʟʥʘʢʘ, 

ʧʦʚ'ʷʟʘʥʘ ʟ ʩʪʽʡʢʽʩʪʶ ʜʦ PHS. ʅʘʧʨʠʢʣʘʜ, ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʩʭʦʞʦʩʪʽ ʥʘ 7 ʜʝʥʴ 

(GI - 7) ʩʠʥʪʝʪʠʯʥʦʛʦ ʛʝʢʩʘʧʣʦʾʜʫ ʩʪʘʥʦʚʠʚ 0,29 (ʚʽʜ 0,01 ʜʦ 0,71) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʥʝʩʪʽʡʢʠʤ ʩʦʨʪʦʤ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ Annuello, ʱʦ ʤʘʻ GI - 7 0,86. M. Imtiaz et al. 

[72] ʧʦʚʽʜʦʤʠʣʠ ʧʨʦ ʩʪʚʦʨʝʥʥʷ ʧʦʭʽʜʥʠʭ ʚʽʜ ʩʠʥʪʝʪʠʢʽʚ ʣʽʥʽʡ ʧʰʝʥʠʮʽ, ʚʠʩʦʢʦ 

ʩʪʽʡʢʠʭ ʜʦ ʧʝʨʝʜʟʙʠʨʘʣʴʥʦʛʦ ʧʨʦʨʦʩʪʘʥʥʷ ʟʝʨʥʘ, ʷʢʽ ʻ ʷʢ ʙʽʣʦʟʝʨʥʠʤʠ, ʪʘʢ ʽ ʟ 

ʯʝʨʚʦʥʠʤ ʟʝʨʥʦʤ. F.C. Ogbonnaya et al. [73] ʪʘʢʦʞ ʧʦʚʽʜʦʤʠʣʠ ʧʨʦ ʚʠʷʚʣʝʥʥʷ 

ʥʦʚʠʭ ʣʦʢʫʩʽʚ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʩʧʦʢʦʻʤ ʥʘʩʽʥʥʷ, ʫ ʣʽʥʽʷʭ 

ʧʰʝʥʠʮʽ, ʦʪʨʠʤʘʥʠʭ ʰʣʷʭʦʤ ʙʝʢʢʨʦʩʩʫʚʘʥʥʷ ʩʠʥʪʝʪʠʢʽʚ. 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ. ʉʠʥʪʝʪʠʯʥʽ ʧʰʝʥʠʮʽ ʪʘʢʦʞ, ʷʢ ʚʠʜʘʻʪʴʩʷ, ʩʪʽʡʢʽ ʜʦ 

ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʰʝʥʠʮʽ. ɼʣʷ ʜʝʷʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

(ʥʘʧʨʠʢʣʘʜ, ʟʣʘʢʦʚʽ ʮʠʩʪʦʚʽ ʥʝʤʘʪʦʜʠ, ʣʠʩʪʦʚʘ ʩʝʧʪʦʨʽʦʟʥʘ ʧʣʷʤʠʩʪʽʩʪʴ Septoria 

tritici, ʧʣʷʤʠʩʪʽʩʪʴ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ Septoria nodorum, ʧʽʨʝʥʦʬʦʨʘ ʪʘ 

ʛʝʣʴʤʽʥʪʦʩʧʦʨʽʦʟʥʘ ʧʣʷʤʠʩʪʽʩʪʴ ʣʠʩʪʷ) ʚ ʦʙʤʝʞʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʫ ʄʝʢʩʠʮʽ 

ʪʘ ɸʚʩʪʨʘʣʽʾ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʨʽʚʥʽ ʩʪʽʡʢʦʩʪʽ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʽʤʫʥʽʪʝʪʫ, ʱʦ 

ʨʘʥʽʰʝ ʥʝ ʚʚʘʞʘʣʦʩʷ ʤʦʞʣʠʚʠʤ. ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʽʥʪʨʦʛʨʝʩʽʷ ʪʘʢʠʭ ʛʝʥʽʚ 
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ʩʪʽʡʢʦʩʪʽ ʫ ʥʦʚʽ ʩʦʨʪʠ ʧʨʠʟʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʩʢʽʣʴʢʠ ʥʝʛʘʪʠʚʥʽ 

ʥʘʩʣʽʜʢʠ ʚʧʣʠʚʫ ʮʠʭ ʭʚʦʨʦʙ ʥʘ ʫʨʦʞʘʡ ʤʦʞʫʪʴ ʙʫʪʠ ʤʘʡʞʝ ʫʩʫʥʝʥʽ [74]. 

ʋ ʚʠʨʦʙʥʠʯʠʭ ʧʦʩʽʚʘʭ ʧʰʝʥʠʮʽ ʰʠʨʦʢʦ ʪʨʘʧʣʷʶʪʴʩʷ ʜʝʢʽʣʴʢʘ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʩʪʦʩʦʚʥʦ ʷʢʠʭ ʚ ʣʽʪʝʨʘʪʫʨʽ ʚʟʘʛʘʣʽ ʟʘʩʚʽʜʯʝʥʦ ʤʘʣʦ ʩʝʣʝʢʮʽʡʥʠʭ 

ʜʦʩʷʛʥʝʥʴ, ʦʩʢʽʣʴʢʠ ʤʘʣʦ ʚʽʜʦʤʦ, ʯʠ ʽʩʥʫʻ ʧʝʚʥʘ ʛʝʥʝʪʠʯʥʘ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʫ 

ʟʚʠʯʘʡʥʦʤʫ ʧʰʝʥʠʯʥʦʤʫ ʛʝʥʦʬʦʥʜʽ. ʉʝʨʝʜ ʥʠʭ ʛʥʠʣʽ ʥʠʞʥʽʭ ʤʽʞʚʫʟʝʣʴ ʽ 

ʢʦʨʝʥʽʚ, ʪʘʢʠʭ ʷʢ Pythium ʽ Rhizoctonia. ʇʦʨʷʜ ʟ ʽʜʝʥʪʠʬʽʢʘʮʽʻʶ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʘʨʢʝʨʽʚ, ʧʝʨʝʥʦʩ ʥʦʚʠʭ ʛʝʥʽʚ ʩʪʽʡʢʦʩʪʽ ʚʽʜ 

ʩʠʥʪʝʪʠʢʽʚ ʫ ʥʦʚʽ ʩʦʨʪʠ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʛʽʜʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʚ ʜʝʷʢʠʭ 

ʨʘʡʦʥʘʭ ɸʚʩʪʨʘʣʽʾ, ʷʢʽ ʥʘ ʜʘʥʠʡ ʯʘʩ ʚʚʘʞʘʶʪʴʩʷ ʪʘʢʠʤʠ, ʱʦ ʤʘʶʪʴ ʜʫʞʝ 

ʥʝʩʧʨʠʷʪʣʠʚʽ ˇʨʫʥʪʠ. ɼʝʷʢʽ ʩʠʥʪʝʪʠʢʠ ʻ ʩʪʽʡʢʠʤʠ ʜʦ ʙʘʛʘʪʴʦʭ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʥʘʜʘʶʯʠ ʩʝʣʝʢʮʽʦʥʝʨʘʤ ʪʘ ʜʦʩʣʽʜʥʠʢʘʤ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʟʘʨʦʜʢʦʚʦʾ ʧʣʘʟʤʠ ʟ ̔ʩʪʽʡʢʽʩʪʶ ʜʦ ʥʠʟʢʠ ʟʘʭʚʦʨʶʚʘʥʴ [75]. 

ʉʪʝʙʣʦʚʘ ʽʨʞʘ ʙʫʣʘ ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʭʚʦʨʦʙ ʧʰʝʥʠʮʽ ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ 

ʩʪʦʣʽʪʴ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ, ʚʢʣʶʯʘʶʯʠ ɸʚʩʪʨʘʣʽʶ, ʜʦ 40ï50 ʨʦʢʽʚ, ʢʦʣʠ ʭʚʦʨʦʙʘ 

ʙʫʣʘ ʧʽʜʢʦʨʝʥʘ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʪʦʙʪʦ ʢʽʣʴʢʦʭ ʛʝʥʽʚ, 

ʷʢʽ ʚʟʘʻʤʦʜʽʶʪʴ), ʦʪʨʠʤʘʥʦʛʦ ʟ ʩʦʨʪʫ T. dicoccum ʧʽʜ ʥʘʟʚʦʶ ʗʨʦʩʣʘʚʩʴʢʘ 

ʧʦʣʙʘ. ɿ ʢʽʥʮʷ 1990-ʭ ʨʦʢʽʚ ʚ ʋʛʘʥʜʽ ʚʠʥʠʢ ʥʦʚʠʡ ʰʪʘʤ ʩʪʝʙʣʦʚʦʾ ʽʨʞʽ 

(ʥʘʟʚʘʥʠʡ Ug99), ʷʢʠʡ ʜʦʣʘʻ ʛʝʥʥʠʡ ʢʦʤʧʣʝʢʩ ʗʨʦʩʣʘʚʩʴʢʦʾ ʧʦʣʙʠ. ɺʠʷʚʣʝʥʘ ʫ 

ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʩʪʽʡʢʽʩʪʴ ʥʝ ʧʦʚʥʽʩʪʶ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʮʠʤ ʢʦʤʧʣʝʢʩʦʤ, ʪʦʤʫ 

ʨʚ̔ʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʘʥʘʜʪʦ ʚʠʩʦʢʽ ʜʣʷ ʪʦʛʦ ʱʦʙ ʙʫʪʠ ʧʨʠʡʥʷʪʥʠʤʠ ʜʣʷ 

ʬʝʨʤʝʨʽʚ. ʅʘ ʱʘʩʪʷ, ʜʝʷʢʽ ʩʠʥʪʝʪʠʯʥʽ ʧʰʝʥʠʮʽ ʜʦʚʝʣʠ ʩʚʦʶ ʩʪʽʡʢʽʩʪʴ ʜʦ ʮʴʦʛʦ 

ʥʦʚʦʛʦ ʰʪʘʤʫ. ʍʦʯʘ ʰʪʘʤ Ug99 ʱʝ ʥʝ ʜʦʩʷʛ ɸʚʩʪʨʘʣʽʾ, ʤʠ ʪʝʧʝʨ ʚʽʜʦʤʦ, ʱʦ, 

ʢʦʣʠ ʮʝ ʙʫʜʝ ʧʦʪʨʽʙʥʦ, ʩʪʽʡʢʽʩʪʴ ʙʫʜʝ ʟʘʙʝʟʧʝʯʝʥʘ [74, 75]. 

 

1.4 ɼʦʩʷʛʥʝʥʥʷ ʫ ʩʝʣʝʢʮʽʡʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʠʥʪʝʪʠʢʽʚ ʛʝʢʩʘʧʣʦʾʜʥʦʾ 

ʧʰʝʥʠʮʽ 

 

ɿʘ ʦʩʪʘʥʥʽ 20 ʨʦʢʽʚ ʚʯʝʥʽ CIMMYT  ʩʪʚʦʨʠʣʠ 1014 ʩʠʥʪʝʪʠʯʥʠʭ ʧʰʝʥʠʮʴ 

ʷʨʦʛʦ ʪʠʧʫ ʨʦʟʚʠʪʢʫ ʪʘ ʙʣʠʟʴʢʦ 200 ʦʟʠʤʠʭ ʩʠʥʪʝʪʠʢʚ̔. ʄʽʞ ʮʠʤʠ ʩʠʥʪʝʪʠʢʘʤʠ 
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ʪʘ ʩʫʯʘʩʥʠʤʠ ʣʽʥʽʷʤʠ ʧʨʦʚʝʜʝʥʦ ʪʠʩʷʯʽ ʩʭʨʝɦʫʚʘʥʴ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʟ'ʷʚʠʣʠʩʷ 

ʯʠʩʣʝʥʥʽ ʧʦʭʽʜʥʽ ʩʠʥʪʝʪʠʢʽʚ. ɿʘ ʦʮʽʥʢʘʤʠ, ʙʽʣʴʰ ʥʽʞ ʪʨʝʪʠʥʘ ʚʩʽʭ ʥʦʚʠʭ 

ʧʦʢʨʘʱʝʥʠʭ ʣʽʥʽʡ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ, ʩʪʚʦʨʝʥʠʭ ʟʘ ʧʨʦʛʨʘʤʦʶ ʩʝʣʝʢʮʽʾ CIMMYT  

ʜʣʷ ʫʤʦʚ ʟʨʦʝhʥʥʷ ʪʘ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ ʦʧʘʜʽʚ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ, ʻ ʧʦʭʽʜʥʠʤʠ 

ʩʠʥʪʝʪʠʢʽʚ ʧʰʝʥʠʮʽ [74]. 

ɺʢʣʶʯʝʥʥʷ ʉɻʇ ʜʦ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤ ʜʦʟʚʦʣʠʣʦ ʩʪʚʦʨʠʪʠ ʧʦʥʘʜ 60 

ʚʠʩʦʢʦʫʨʦʞʘʡʥʠʭ ʽ ʚʠʩʦʢʦ ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʨʽʟʥʠʭ ʫʤʦʚ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʫ ʨʽʟʥʠʭ 

ʢʨʘʾʥʘʭ ʯʦʪʠʨʴʦʭ ʢʦʥʪʠʥʝʥʪʽʚ: ʂʠʪʘʾ, ɯʥʜʽʾ, ʇʘʢʪʠʩʪʘʥʽ, ɸʬʛʘʥʽʩʪʘʥʽ, 

ʊʘʜʞʠʢʠʩʪʘʥʽ, ʊʫʨʢʤʝʥʽʩʪʘʥʽ, ʉʠʨʽʾ, ɽʬʽʦʧʽʾ, ʂʝʥʽʾ, ʄʝʢʩʠʮʽ, ʋʨʫʛʚʘʾ, 

ɸʨʛʝʥʪʠʥʽ [75]. ɼʦʚʝʜʝʥʦ ʩʝʣʝʢʮʽʡʥʫ ʮʽʥʥʽʩʪʴ ʉɻʇ ʚ ʫʤʦʚʘʭ ʈʦʩʽʾ ï ɿʘʭʽʜʥʦʤʫ 

ʉʠʙʽʨʫ [76], ʅʝʯʝʨʥʦʟʝʤʥʽʡ ʟʦʥʽ [77]. 

ʂʠʪʘʡʩʴʢʽ ʚʯʝʥʽ ʧʨʦʷʚʠʣʠ ʚʝʣʠʢʠʡ ʽʥʪʝʨʝʩ ʜʦ ʣʽʥʽʡ ʉɻʇ, ʩʪʚʦʨʝʥʠʭ ʫ 

CIMMYT  ʟ ʧʦʯʘʪʢʫ 1990-ʭ ʨʦʢʽʚ, ʽ ʜʦ ʂʠʪʘʶ ʙʫʣʦ ʽʥʪʨʦʜʫʢʦʚʘʥʦ ʧʦʥʘʜ 200 

ʪʘʢʠʭ ʣʽʥʽʡ [78]. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʫ ʉʽʯʫʘʥʴʩʴʢʦʤʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ ʪʘ ʉʽʯʫʘʥʩʴʢʽʡ ʘʢʘʜʝʤʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ ʙʫʣʦ ʩʪʚʦʨʝʥʦ 

ʙʽʣʷ 300 ʥʦʚʠʭ ʣʽʥʽʡ ʉɻʇ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʛʝʥʦʪʠʧʠ ʤʽʩʮʝʚʠʭ ʬʦʨʤ (ʣʘʥʜʨʘʩ) 

ʪʝʪʨʘʧʣʦʾʜʥʠʭ ʧʰʝʥʠʮʴ ʽ ʨʽʟʥʠʭ ʟʨʘʟʢʽʚ Ae. tauschii [79, 80, 81]; ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ 

ʚʘʞʣʠʚʠʡ ʥʘʙʽʨ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ. ʉʠʥʪʝʪʠʯʥʽ 

ʛʝʢʩʘʧʣʦʾʜʥʽ ʧʰʝʥʠʯʥʽ ʣʽʥʽʾ, ʩʪʚʦʨʝʥʽ ʫ CIMMYT  ʪʘ ʨʦʟʨʦʙʣʝʥʽ ʚʯʝʥʠʤʠ 

ʧʨʦʚʽʥʮʽʾ ʉʽʯʫʘʥʴ, ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʦʨʪʽʚ 

ʧʰʝʥʠʮʽ ʟʘ ʩʪʽʡʢʽʩʪʶ ʜʦ ʭʚʦʨʦʙ ʽ ʧʦʪʝʥʮʽʘʣʦʤ ʫʨʦʞʘʡʥʦʩʪʽ [82]. 

ʆʜʠʥ ̔ʟ ʩʦʨʪʽʚ, ʦʜʝʨʞʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʉɻʇ ï Chuanmai-42, 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʫ 2003 ʨʦʮʽ, ʧʦʢʘʟʘʚ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʥʘ 35 % ʙʽʣʴʰʝ 

ʧʦʨʽʚʥʷʥʦ ʟ ̔ʩʪʘʥʜʘʨʪʘʤʠ. Chuanmai-42 ʻ ʧʨʦʚʽʜʥʠʤ ʩʦʨʪʦʤ ʧʰʝʥʠʮʽ ʪʘ ʩʪʘʚ 

ʦʩʥʦʚʥʦʶ ʙʘʪʴʢʽʚʩʴʢʦʶ ʬʦʨʤʦʶ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʰʝʥʠʮʽ ʫ ʧʽʚʜʝʥʥʦ-

ʟʘʭʽʜʥʦʤʫ ʂʠʪʘʾ. ʉʝʨʝʜʥʷ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ, ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʟ 

2011 ʧʦ 2013 ʨʦʢʠ, ʙʫʣʘ ʥʘ 8,5 % ʚʠʱʦʶ, ʥʽʞ ʩʦʨʪʽʚ, ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʟ 2006 ʧʦ 

2010 ʨʦʢʠ. ʎʝʡ ʩʦʨʪ ʧʰʝʥʠʮʽ, ʦʜʝʨʞʘʥʠʡ ʥʘ ʙʘʟʽ ʉɻʇ, ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʧʦʢʨʘʱʝʥʥʽ ʩʫʯʘʩʥʦʾ ʧʰʝʥʠʮʽ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ ʂʠʪʘʶ. 



44 

ʉʠʥʪʝʪʠʯʥʽ ʛʝʢʩʘʧʣʦʾʜʥʽ ʣʽʥʽʾ ʧʰʝʥʠʮʽ ʧʦʢʘʟʘʣʠ ʚʠʥʷʪʢʦʚʫ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ, ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʝʢʦʣʦʛʽʯʥʠʭ ʩʪʨʝʩʽʚ, ʜʦʙʨʠʡ ʧʨʦʷʚ 

ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ. ʇʨʦʪʝ ʣʽʥʽʾ ʉɻʇ ʪʘʢʦʞ ʤʘʶʪʴ ʥʝʛʘʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʪʘʢʽ ʷʢ 

ʧʽʟʥʴʦʩʪʠʛʣʽʩʪʴ, ʧʦʨʽʚʥʷʥʘ ʚʠʩʦʢʦʨʦʩʣʽʩʪʴ ʽ ʚʘʞʢʠʡ ʚʠʤʦʣʦʪ ʟʝʨʥʘ, 

ʫʩʧʘʜʢʦʚʘʥʠʡ ʚʽʜ Ae. tauschii. ʊʦʤʫ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʢʦʤʝʨʮʽʡʥʠʭ ʛʝʥʦʪʠʧʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʽʥʽʡ ʉɻʇ ʧʦʚ'ʷʟʘʥʦ ʟ ʧʝʚʥʠʤʠ ʩʢʣʘʜʥʦʱʘʤʠ. ɼʣʷ ʧʦʜʦʣʘʥʥʷ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʦʟʥʘʢ ʉɻʇ-ʣʽʥʽʡ ʫ ʧʨʦʚʽʥʮʽʾ ʉʯ̔ʫʘʥʴ, ʂʠʪʘʡ, ʨʦʟʨʦʙʣʝʥʦ 

ʩʧʝʮʽʘʣʴʥʫ ʧʨʦʮʝʜʫʨʫ, ʷʢʘ ʚʢʣʶʯʘʻ ʧ'ʷʪʴ ʘʩʧʝʢʪʽʚ. ʎʝ: (1) ʩʢʨʠʥʽʥʛ ʪʘ 

ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʉɻʇ-ʣʽʥʽʡ ʟʘ ʮʽʣʴʦʚʠʤʠ (ʩʝʣʝʢʮʽʡʥʦ ʮʽʥʥʠʤʠ) ʦʟʥʘʢʘʤʠ, ʪʘʢʠʤʠ 

ʷʢ ʚʠʩʦʢʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʞʦʚʪʦʾ ʽʨʞʽ, ʚʠʩʦʢʦʷʢʽʩʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʛʣʶʪʝʥʽʥʽʚ (HMW-GS) ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʧʨʦʨʦʩʪʘʥʥʷ ʟʝʨʥʘ 

ʥʘ ʢʦʨʝʥʽ; (2) ʚʽʜʙʽʨ ʉʯ̔ʫʘʥʴʩʴʢʠʭ ʩʦʨʪʽʚ ʟ ʨʘʥʥʽʤ ʜʦʩʪʠʛʘʥʥʷʤ ʽ ʢʘʨʣʠʢʦʚʠʭ ʘʙʦ 

ʥʘʧʽʚʢʘʨʣʠʢʦʚʠʭ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʙʘʪʴʢʽʚʩʴʢʽ ʬʦʨʤʠ; (3) ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʣʽʥʽʡ ʉɻʇ ʟ ʮʽʣʴʦʚʠʤʠ ʦʟʥʘʢʘʤʠ ʜʣʷ ʧʨʷʤʦʛʦ ʪʘ ʟʚʦʨʦʪʥʦʛʦ ʩʭʨʝʱʫʚʘʥʴ ʟ 

ʚʽʜʽʙʨʘʥʠʤʠ ʙʘʪʴʢʘʤʠ; (4) ʧʦʩʽʚ ʧʦʧʫʣʷʮʽʡ BC1F2 ʥʘ ʽʥʬʝʢʮʽʡʥʦʤʫ ʬʦʥʽ ʽʨʞʽ ʜʣʷ 

ʚʠʜʽʣʝʥʥʷ ʚʠʩʦʢʦʨʝʟʠʩʪʝʥʪʥʠʭ ʨʦʩʣʠʥ ʧʽʩʣʷ ʽʥʦʢʫʣʷʮʽʾ ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʘʩʘʤʠ; 

(5) ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʽʙʨʘʥʠʭ ʩʪʽʡʢʠʭ ʦʩʦʙʠʥ ʷʢ ʢʦʤʧʦʥʝʥʪʽʚ ʙʘʟʦʚʦʾ ʧʦʧʫʣʷʮʽʾ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʢʨʘʱʝʥʠʭ ʣʽʥʽʡ [83].  

ɺ ɯʩʧʘʥʽʾ ʧʝʨʰʘ ʩʠʥʪʝʪʠʯʥʘ ʧʦʭʽʜʥʘ ʚʽʜ ʟʘʨʦʜʢʦʚʦʾ ʧʣʘʟʤʠ CIMMYT ʙʫʣʘ 

ʧʦʧʝʨʝʜʥʴʦ ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʚ 2003 ʨʦʮʽ ʧʽʜ ʥʘʟʚʦʶ Carmona ʽ ʰʚʠʜʢʦ 

ʧʦʰʠʨʠʣʘʩʴ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʦʜʝʨʞʘʥʥʷ ʥʘʩʽʥʥʷ ʚ ʙʽʣʴʰ ʢʦʨʦʪʢʠʡ ʪʝʨʤʽʥ, ʥʽʞ 

ʙʽʣʴʰʽʩʪʴ ʢʦʤʝʨʮʽʡʥʠʭ ʩʦʨʪʽʚ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʚʠʨʦʙʥʠʢʘʤ ʧʰʝʥʠʮʽ ʥʘ ʧʽʚʜʥʽ 

ɯʩʧʘʥʽʾ, ʷʢʽ ʯʘʩʪʦ ʟʘʧʽʟʥʶʶʪʴʩʷ ʟ ʧʦʩʽʚʦʤ. ʎʝʡ ʩʦʨʪ ʧʨʠʩʪʦʩʦʚʘʥʠʡ ʜʦ ʥʫʣʴʦʚʠʭ 

ʩʠʩʪʝʤ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, ʱʦ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʣʠʩʪʷʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʫ ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʢʽʥʮʝʚʦʛʦ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʦʜʫʢʪʫ [75]. 

ɺ ɸʚʩʪʨʘʣʽʾ, ʧʦʯʠʥʘʶʯʠ ʟ 2000 ʨ., ʜʦʩʣʽʜʥʠʮʴʢʘ ʛʨʫʧʘ, ʷʢʘ ʨʦʟʤʽʱʫʚʘʣʘʩʷ 

ʥʘ ʧʣʘʪʬʦʨʤʽ ʛʝʥʝʪʠʢʠ ʪʘ ʛʝʥʦʤʽʢʠ ʨʦʩʣʠʥ ʚ ʨʘʤʢʘʭ ɼʝʧʘʨʪʘʤʝʥʪʫ ʧʝʨʚʠʥʥʦʾ 

ʽʥʜʫʩʪʨʽʾ (ɼʇɯ) ʫ ʰʪʘʪʽ ɺʽʢʪʦʨʽʷ, ʚʟʷʣʘ ʥʘ ʩʝʙʝ ʽʥʽʮʽʘʪʠʚʫ, ʩʧʨʠʷʶʯʠ 

ʚʧʨʦʚʘʜʞʝʥʥʶ ʥʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʩʠʥʪʝʪʠʯʥʠʭ ʧʰʝʥʠʮʴ ʫ ʧʦʪʦʯʥʽ ʩʝʣʝʢʮʽʡʥʽ 
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ʧʨʦʛʨʘʤʠ. ɿ ʮʴʦʛʦ ʨʦʢʫ ʧʨʦʛʨʘʤʘ ʧʝʨʝʡʤʝʥʫʚʘʣʘ ʩʝʙʝ ʚ SynERGE (Synthetic 

Enriched Resources for Genetic Enhancement) ʽ ʩʪʚʦʨʠʣʘ ʚʣʘʩʥʠʡ ʚʝʙ-ʩʘʡʪ / URL 

(http://bioinformatics.pbcbasc.latrobe.edu.au/synerge/index.html). ʋʩʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʮʽʻʾ ʛʨʫʧʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʩʠʥʪʝʪʠʯʥʦʶ ʧʰʝʥʠʮʝʶ, ʢʦʦʨʜʠʥʫʶʪʴʩʷ ʯʝʨʝʟ 

ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʢʦʦʧʝʨʘʪʠʚʥʠʡ ʮʝʥʪʨ ʤʦʣʝʢʫʣʷʨʥʦʾ ʩʝʣʝʢʮʽʾ ʨʦʩʣʠʥ (MPBCRC). 

ʌʽʥʘʥʩʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ DPI, MPBCRC, ʂʦʦʧʝʨʘʮʽʾ 

ʜʦʩʣʽʜʞʝʥʴ ʽ ʩʝʣʝʢʮʽʾ ʟʝʨʥʦʚʠʭ (GRDC) ʪʘ ʜʝʢʽʣʴʢʦʭ ʽʥʰʠʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʜʠʢʠʭ ʨʦʜʠʯʽʚ ʚ ʧʨʦʛʨʘʤʽ SynERGE ʚʽʜʙʫʣʦʩʷ ʰʣʷʭʦʤ "ʚʽʜʪʚʦʨʝʥʥʷ" 

ʩʠʥʪʝʪʠʯʥʦʾ ʛʝʢʩʘʧʣʦʾʜʥʦʾ ʧʰʝʥʠʮʽ ʰʣʷʭʦʤ ʰʪʫʯʥʦʾ ʛʽʙʨʠʜʠʟʘʮʽʾ ʤʽʞ ʾʾ 

ʧʨʝʜʢʦʚʠʤʠ ʚʠʜʘʤʠ T. durum ʪʘ Ae. tauschii, ʥʘ ʜʦʜʘʪʦʢ ʜʦ ʧʨʠʜʙʘʥʥʷ ʦʩʥʦʚʥʠʭ 

ʩʠʥʪʝʪʠʢʽʚ ʟ CIMMYT. ʇʨʽʦʨʠʪʝʪʥʽ ʢʣʶʯʦʚʽ ʦʟʥʘʢʠ, ʥʘ ʷʢʽ ʥʘʮʽʣʝʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʭʽʜʥʠʭ ʩʠʥʪʝʪʠʢʽʚ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʰʣʷʭʦʤ ʧʨʷʤʠʭ ʽ ʧʦʩʪʽʡʥʠʭ 

ʢʦʥʩʫʣʴʪʘʮʽʡ ʟ ʘʚʩʪʨʘʣʽʡʩʴʢʠʤʠ ʩʝʣʝʢʮʽʦʥʝʨʘʤʠ ʧʰʝʥʠʮʽ. ɯʩʥʫʶʪʴ ʪʩʥ̔ ʟʚ'ʷʟʢʠ 

ʤʽʞ ʧʨʦʛʨʘʤʦʶ SynERGE ʥʘ ʦʩʥʦʚʽ Horsham ʪʘ ʫʩʽʤʘ ʦʩʥʦʚʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚ ʛʘʣʫʟʽ ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ, ʘ ʪʘʢʦʞ ʟ ʩʝʣʝʢʮʽʦʥʝʨʘʤʠ ʽ 

ʚʠʨʦʙʥʠʯʥʠʢʘʤʠ ʚ ɸʚʩʪʨʘʣʽʾ ʪʘ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘ ʢʦʨʜʦʥʦʤ. ɿʘ ʤʝʞʘʤʠ 

ɸʚʩʪʨʘʣʽʾ, ʛʨʫʧʘ ʨʦʟʚʠʥʫʣʘ ʦʩʦʙʣʠʚʦ ʤʽʮʥʽ ʟʚ'ʷʟʢʠ ʟ CIMMYT ʚ ʄʝʢʩʠʮʽ ʪʘ 

ʄʽʞʥʘʨʦʜʥʠʤ ʮʝʥʪʨʦʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʫʭʦʤʫ ʨʘʡʦʥʽ 

(ICARDA) ʚ ʉʠʨʽʾ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʧʨʽʦʨʠʪʝʪʥʽ ʦʟʥʘʢʠ, ʚʠʟʥʘʯʝʥʽ SynERGE ʷʢ 

ʮʽʣʴʦʚʽ, ʚʢʣʶʯʘʶʪʴ ʧʦʣʽʧʰʝʥʥʷ ʦʧʦʨʫ ʜʦ ʧʝʨʝʜʟʙʠʨʘʣʴʥʦʛʦ ʧʨʦʨʦʩʪʘʥʥʷ ʟʝʨʥʘ, 

ʧʦʩʫʭʠ, ʟʘʩʦʣʝʥʥʷ, ʟʣʘʢʦʚʦʾ ʮʠʩʪʦʚʦʾ ʥʝʤʘʪʦʜʠ ʪʘ ʞʦʚʪʦʾ ʧʣʷʤʠʩʪʦʩʪʽ ʣʠʩʪʷ 

[84].  

ʋ ʥʠʟʮʽ ʽʥʰʠʭ ʢʨʘʾʥ ʩʚʽʪʫ ʧʦʭʽʜʥʽ ʩʠʥʪʝʪʠʢʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʟʘʢʣʶʯʥʠʭ 

ʝʪʘʧʘʭ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʥʝʟʘʙʘʨʦʤ ʙʫʜʫʪʴ ʦʬʽʮʽʡʥʦ ʟʘʨʝʻʩʪʨʦʚʘʥʽ. 

 

1.5 ɺʠʷʚʣʝʥʥʷ ʽʥʪʨʦʛʨʝʩʽʡ ʛʝʥʽʚ ʜʠʢʠʭ ʩʧʽʚʨʦʜʠʯʽʚ ʫ ʛʝʥʦʤʽ ʧʰʝʥʠʮʽ 

 

ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ɼʅʂ ʜʦʟʚʦʣʠʣʠ ʢʠʪʘʡʩʴʢʠʤ ʚʯʝʥʠʤ ʚʩʪʘʥʦʚʠʪʠ 

ʤʘʩʰʪʘʙ ʽʥʪʨʦʛʨʝʩʽʾ ʛʝʥʽʚ ʫ ʨʝʟʫʣʴʪʘʪʽ ʛʽʙʨʠʜʠʟʘʮʽʾ ʉɻʇ ʣʽʥʽʡ ʟ ʧʰʝʥʠʮʝʶ 

ʤôʷʢʦʶ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʚʠʱʝ ʦʧʠʩʘʥʦʛʦ ʩʦʨʪʫ Chuanmai 42. ɹʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 

http://bioinformatics.pbcbasc.latrobe.edu.au/synerge/index.html
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1830 ʤʘʨʢʝʨʽʚ, ʟ ʷʢʠʭ ʫ ʩʦʨʪʽ Chuanmai 42 ʚʠʷʚʣʝʥʦ ʣʠʰʝ 277 ʘʣʝʣʝʡ, ʱʦ 

ʧʦʭʦʜʷʪʴ ʚʽʜ ʉɻʇ. ʏʘʩʪʦʪʘ ʽʥʪʨʦʛʨʝʩʽʾ ʩʪʘʥʦʚʠʣʘ 15,14 %, ʱʦ ʟʥʘʯʥʦ ʤʝʥʰʝ, 

ʥʽʞ 25 %, ʷʢʽ ʦʯʽʢʫʚʘʣʠʩʴ ʟʘ ʨʦʟʨʘʭʫʥʢʘʤʠ ʥʘ ʦʩʥʦʚʽ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ 

ʚʠʧʘʜʢʦʚʠʡ ʦʙʤʽʥ ʛʝʥʘʤʠ. ʈʦʟʧʦʜʽʣ ʽʥʪʨʦʛʨʝʩʦʚʘʥʠʭ ʛʝʥʽʚ ʟʘ ʛʝʥʦʤʘʤʠ A, B ʽ D 

ʙʫʚ ʥʝ ʨʽʚʥʠʤ: ʥʘʡʯʘʩʪʽʰʝ ʽʥʪʨʦʛʨʝʩʽʷ ʚʽʜʙʫʣʘʩʴ ʫ ʭʨʦʤʦʩʦʤʠ 1A, 1B, 2B, 3A, 

4D, 6A ʪʘ 6B, ʫ ʪʦʡ ʯʘʩ ʷʢ ʥʝ ʚʠʷʚʣʝʥʦ ʽʥʪʨʦʛʨʝʩʽʾ ʫ ʭʨʦʤʦʩʦʤʠ 1D ʪʘ 7A [83]. 

ʇʦʚʪʦʨʠ ʧʨʦʩʪʠʭ ʤʽʢʨʦʩʘʪʝʣʽʪʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ (SSRs), ʚʽʜʦʤʽ ʪʘʢʦʞ ʷʢ 

ʤʽʢʨʦʩʘʪʝʣʽʪʠ, ʻ ʜʫʞʝ ʟʨʫʯʥʠʤʠ ʷʢ ʤʦʣʝʢʫʣʷʨʥʽ ʤʘʨʢʝʨʠ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ [85]. ɺʠʢʦʨʠʩʪʘʥʥʷ SSR ʻ ʟʘʛʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ ʚʠʷʚʣʝʥʥʷ 

ʧʦʣʽʤʦʨʬʽʟʤʫ ʫ ʧʰʝʥʠʮʽ. ʇʦʚʪʦʨʝʥʥʷ ʧʨʦʩʪʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʻ ʜʫʞʝ 

ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʟʘʚʜʷʢʠ ʾʭ ʢʦ-ʜʦʤʽʥʘʥʪʥʦʤʫ ʭʘʨʘʢʪʝʨʫ. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʠ 

ʤʽʩʪʷʪʴ ʙʽʣʴʰʝ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʘʣʣʝʣʝʡ ʥʘ ʦʜʠʥ ʤʘʨʢʝʨ, ʽ ʚʦʥʠ ʤʘʶʪʴ ʚʠʱʫ 

ʯʘʩʪʦʪʫ ʤʫʪʘʮʽʡ, ʥʽʞ ʽʥʰʽ ʪʠʧʠ ʤʘʨʢʝʨʽʚ [86]. SSR ʧʨʦʜʦʚʞʫʶʪʴ ʙʫʪʠ ʦʩʥʦʚʥʠʤ 

ʤʘʨʢʝʨʥʠʤ ʪʠʧʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ QTL ʫ ʧʰʝʥʠʮʽ ʷʢ ʦʢʨʝʤʦ, ʪʘʢ ʽ ʚ ʢʦʤʙʽʥʘʮʽʾ ʟ 

ʽʥʰʠʤʠ ʪʠʧʘʤʠ ʤʘʨʢʝʨʽʚ. 

ʃʦʢʫʩʠ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ (QTL). QTL - ʮʝ ʜʽʣʷʥʢʘ ʛʝʥʦʤʫ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ 

ʟʘ ʤʽʥʣʠʚʽʩʪʴ ʮʽʣʴʦʚʦʾ ʢʽʣʴʢʽʩʥʦʾ ʦʟʥʘʢʠ [87]. ʂʽʣʴʢʽʩʥʽ ʦʟʥʘʢʠ ʢʦʥʪʨʦʣʶʶʪʴʩʷ 

ʢʦʤʙʽʥʦʚʘʥʦʶ ʜʽʻʶ ʙʘʛʘʪʴʦʭ ʛʝʥʽʚ, ʪʦʜʽ ʷʢ ʦʟʥʘʢʠ ʷʢʦʩʪʽ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʦʜʥʠʤ 

ʯʠ ʜʚʦʤʘ ʦʩʥʦʚʥʠʤʠ ʛʝʥʘʤʠ [88]. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ QTL ʫ ʧʰʝʥʠʮʽ ʜʦʩʣʽʜʞʫʚʘʣʠ 

ʟʘ ʙʘʛʘʪʴʤʘ ʨʽʟʥʠʤʠ ʬʝʥʦʪʠʧʦʚʠʤʠ ʦʟʥʘʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʚʠʩʦʪʘ ʨʦʩʣʠʥʠ, 

ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʜʦ ʢʦʣʦʩʽʥʥʷ, ʥʘʪʫʨʘ ʟʝʨʥʘ, ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ, ʜʦʚʞʠʥʘ ʢʦʣʦʩʘ ʪʘ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʽ ʷʢʦʩʪʽ [89, 90, 91, 92, 93, 94]. ʋ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, 

ʪʘʢʠʭ ʷʢ ʧʰʝʥʠʮʷ ʪʘ ʷʯʤʽʥʴ, ʨʦʟʱʝʧʣʝʥʥʷ ʟʘ ʛʝʥʘʤʠ ʟ ʚʝʣʠʢʠʤ ʝʬʝʢʪʦʤ 

(ʥʘʧʨʠʢʣʘʜ, ʚʠʩʦʪʘ ʪʘ ʩʪʨʦʢ ʜʦʟʨʽʚʘʥʥʷ ʨʦʩʣʠʥ) ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʧʦʧʫʣʷʮʽʷʭ ʫʩʢʣʘʜʥʶʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʣʝʥʥʷ QTL ʜʨʫʛʦʨʷʜʥʦʛʦ ʝʬʝʢʪʫ, 

ʧʦʚ'ʷʟʘʥʦʛʦ ʟ ʙʽʣʴʰ ʧʨʷʤʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʘʜʘʧʪʘʮʽʾ [95]. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʢʘʨʪʦʚʘʥʠʭ ʧʦʧʫʣʷʮʽʡ ʟ ʦʜʥʦʨʽʜʥʠʤ ʧʝʨʽʦʜʦʤ ʮʚʽʪʽʥʥʷ [96] ʜʦʟʚʦʣʷʻ ʣʝʛʰʝ 

ʚʠʷʚʠʪʠ QTL, ʧʦʚ'ʷʟʘʥʽ ʟ ʩʢʣʘʜʥʠʤʠ ʘʛʨʦʥʦʤʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ [97] ʪʘ ʧʦʣʝʛʰʫʻ 

ʨʦʟʽʨʚʘʥʥʷ ʮʠʭ ʦʟʥʘʢ ʥʘ ʢʦʤʧʦʥʝʥʪʥʽ ʣʦʢʫʩʠ [98]. 
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ʂʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ ʣʦʢʫʩ-ʦʟʥʘʢʠ ʜʦʟʚʦʣʷʻ ʟʨʦʟʫʤʽʪʠ ʛʝʥʝʪʠʯʥʫ ʦʩʥʦʚʫ 

ʩʢʣʘʜʥʠʭ ʦʟʥʘʢ, ʪʘʢʠʭ ʷʢ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʧʦʩʫʭʠ [99]. ʆʩʥʦʚʥʘ ʤʝʪʘ ʘʥʘʣʽʟʫ 

QTL ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʚʠʷʚʠʪʠ ʢʽʣʴʢʽʩʪʴ, ʭʨʦʤʦʩʦʤʥʫ ʣʦʢʘʣʽʟʘʮʽʶ ʪʘ ʩʠʣʫ 

ʝʬʝʢʪʫ ʣʦʢʫʩʽʚ, ʱʦ ʢʦʥʪʨʦʣʶʶʪʴ ʦʟʥʘʢʫ. ʎʝʡ ʘʥʘʣʽʟ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʷʚʣʝʥʥʽ 

ʘʩʦʮʽʘʮʽʡ ʤʽʞ ʟʤʽʥʘʤʠ ʬʝʥʦʪʠʧʫ ʪʘ ʟʤʽʥʦʶ ʛʝʥʦʪʠʧʫ ʤʘʨʢʝʨʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ 

ʚʩʴʦʤʫ ʛʝʥʦʤʫ. ʌʝʥʦʪʠʧʦʚ̔ ʚʠʤʽʨʶʚʘʥʥʷ ʯʘʩʪʦ ʧʨʦʚʦʜʷʪʴʩʷ ʫ ʧʦʣʴʦʚʠʭ ʘʙʦ 

ʫʤʦʚʘʭ ʚʝʛʝʪʘʮʽʡʥʠʭ ʢʘʤʝʨ, ʘ ʜʘʥʽ ʧʨʦ ʛʝʥʦʪʠʧʦʚʽ ʤʘʨʢʝʨʠ ʦʜʝʨʞʫʶʪʴʩʷ ʚ 

ʣʘʙʦʨʘʪʦʨʽʾ. ʄʘʨʢʝʨʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʢʘʨʪʠ 

ʟʚ'ʷʟʢʚ̔, ʷʢʘ ʚ ʽʜʝʘʣʽ ʦʭʦʧʣʶʻ ʚʩʽ ʭʨʦʤʦʩʦʤʠ. ʄʘʨʢʝʨʠ ʪʘ ʬʝʥʦʪʠʧʦʚʽ ʜʘʥʽ ʧʦʪʽʤ 

ʧʦʨ̔ʚʥʶʶʪʴʩʷ, ʱʦʙ ʚʠʷʚʠʪʠ ʭʨʦʤʦʩʦʤʥʫ ʦʙʣʘʩʪʴ, ʷʢʘ ʢʦʥʪʨʦʣʶʻ ʭʘʨʘʢʪʝʨʥʫ 

ʦʟʥʘʢʫ ʥʘ ʢʘʨʪʽ ʟʚ'ʷʟʢʽʚ. ʈʦʟʨʦʙʣʝʥʦ ʯʠʩʣʝʥʥʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ QTL, ʦʜʥʠʤ ʟ ʷʢʠʭ ʻ ʦʜʥʦʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ. ʎʝʡ ʪʠʧ ʘʥʘʣʽʟʫ 

ʨʦʟʛʣʷʜʘʻ ʢʦʞʝʥ ʤʘʨʢʝʨ ʢʦʞʥʦʾ ʦʟʥʘʢʠ, ʥʝ ʚʨʘʭʦʚʫʶʯʠ ʚʽʜʩʪʘʥʽ ʚʽʜ ʽʥʰʠʭ 

ʤʘʨʢʝʨʽʚ ʥʘ ʢʘʨʪʽ ʯʠ ʝʬʝʢʪʠ ʣʦʢʫʩʽʚ ʚ ʽʥʰʠʭ ʤʽʩʮʷʭ ʚ ʛʝʥʦʤʽ. 

ʈʦʟhʠʨʝʥʠʡ ʘʥʘʣʽʟ ʙʝʢʢʨʦʩʩʽʚ (AB)-QTL. ʉʝʣʝʢʮʽʦʥʝʨʠ ʨʦʩʣʠʥ ʯʘʩʪʦ 

ʜʦʙʠʨʘʶʪʴ ʨʦʩʣʠʥʠ ʘʙʦ ʣʽʥʽʾ ʰʣʷʭʦʤ ʚʽʟʫʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʬʝʥʦʪʠʧʦʚʠʭ ʦʟʥʘʢ. 

ʇʨʦʪʝ ʬʝʥʦʪʠʧʦʚʘ ʦʮʽʥʢʘ ʩʠʥʪʝʪʠʯʥʠʭ ʯʠ ʜʠʢʠʭ ʬʦʨʤ ʫ ʢʦʥʢʨʝʪʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ ʥʝ ʟʘʚʞʜʠ ʻ ʥʘʡʢʨʘʱʠʤ ʧʦʢʘʟʥʠʢʦʤ ʮʽʥʥʦʩʪʽ ʟʨʘʟʢʘ ʜʣʷ 

ʩʝʣʝʢʮʽʡʥʦʾ ʧʨʦʛʨʘʤʠ, ʦʩʢʽʣʴʢʠ ʮʽ ʤʘʪʝʨʽʘʣʠ ʯʘʩʪʦ ʥʝ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʜʘʥʥʦʛʦ 

ʨʝʛʽʦʥʫ [100]. ɯʩʥʫʻ ʛʝʥʝʪʠʧʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʜʣʷ ʩʝʣʝʢʮʽʾ, ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʡ, 

ʥʽʞ ʬʝʥʦʪʠʧʦʚʠʡ ʢʦʤʧʦʥʝʥʪ. ʉʪʨʘʪʝʛʽʷ çʈʦʟʰʠʨʝʥʠʡ ʘʥʘʣʽʟ ʙʝʢʢʨʦʩʩʽʚè 

(Advanced Backcross-QTL, AB-QTL [101] ï ʮʝ ʩʧʦʩʽʙ ʦʙ'ʻʜʥʘʪʠ ʛʝʥʝʪʠʯʥʠʡ 

ʘʥʘʣʽʟ  ̔ʩʝʣʝʢʮʽʶ. ʎʷ ʩʪʨʘʪʝʛʽʷ ʧʝʨʝʜʙʘʯʘʻ ʚʠʷʚʣʝʥʥʷ ʚʠʛʽʜʥʠʭ ʘʣʝʣʽʚ ʜʠʢʠʭ 

ʚʠʜʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ ʚ ʧʨʠʩʪʦʩʦʚʘʥʠʡ ʛʝʥʝʪʠʯʥʠʡ ʬʦʥ. ɹʘʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ AB-QTL 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʧʰʝʥʠʮʽ [88, 102, 103, 104]. ɯʥʪʨʦʛʨʝʩʽʷ ʚʽʜ ʜʠʢʦʾ ʧʰʝʥʠʮʽ ʪʘ 

ʧʦʭʽʜʥʠʭ ʩʠʥʪʝʪʠʯʥʠʭ ʛʝʢʩʘʧʣʦʾʜʽʚ ʫ ʟʚʠʯʘʡʥʽ ʩʦʨʪʠ ʪʘ ʧʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ AB-

QTL ʚʽʜʽʛʨʘʚʘʪʠʤʫʪʴ ʚʝʣʠʢʫ ʨʦʣʴ ʫ ʨʦʟʫʤʽʥʥʽ ʤʦʣʝʢʫʣʷʨʥʦʾ ʦʩʥʦʚʠ 

ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ, ʥʘ ʜʫʤʢʫ E.Nevo ʪʘ G.X. Chen [105]. ɺʢʣʶʯʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ 

ʘʣʣʝʣʝʡ QTL ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʧʦʩʫʭʠ ʚ ʧʨʦʛʨʘʤʫ ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ ʤʦʞʝ 
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ʧʨʠʟʚʝʩʪʠ ʜʦ ʢʨʘʱʦʛʦ ʟʨʦʩʪʘʥʥʷ ʨʦʩʣʠʥ ʩʦʨʪʽʚ, ʱʦ ʙʫʜʝ ʢʦʨʠʩʥʠʤ ʫ ʙʘʛʘʪʴʦʭ 

ʯʘʩʪʠʥʘʭ ʩʚʽʪʫ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʧʦʩʫʭʠ.  

ʇʦʨʽʚʥʷʥʥʷ ʤʽʞ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ AB-QTL ʫ ʧʰʝʥʠʮʽ. ʏʠʩʣʝʥʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ QTL ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʫ ʧʰʝʥʠʮʽ ʟʘ ʥʠʟʢʦʶ ʦʟʥʘʢ. ʅʘʧʨʠʢʣʘʜ, QTL 

ʫ ʧʰʝʥʠʮʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʘ ʨʦʟʤʽʨʦʤ ʪʘ ʬʦʨʤʘʤʠ ʥʘʩʽʥʥʷ [106], ʪʝʨʤʽʥʫ 

ʜʦʟʨʽʚʘʥʥʷ ʨʦʩʣʠʥ ʪʘ ʫʨʦʞʘʶ ʟʝʨʥʘ [107, 108, 109, 110, 111]. QTL ʜʣʷ 

ʫʨʦʞʘʡʥʦʩʪʽ ʥʘ ʭʨʦʤʦʩʦʤʘʭ 1ɸ, 3ɺ ʪʘ 4ɸ ʨʘʥʽʰʝ ʙʫʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʷʢ 

ʧʦʪʝʥʮʽʡʥʽ ʛʝʥʠ, ʟʘʜʽʷʥʽ ʚ ʫʤʦʚʘʭ ʧʦʩʫʭʠ [112]. R.S. Pinto et al. [113] ʚʠʷʚʠʣʠ 

QTL ʜʣʷ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʩʧʝʢʠ ʪʘ ʧʦʩʫʭʠ ʥʘ ʮʠʭ ʩʘʤʠʭ ʭʨʦʤʦʩʦʤʘʭ. 

ʊʘʢʦʞ ʫ ʧʰʝʥʠʮʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʝʢʽʣʴʢʘ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ AB-QTL, ʽ 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʯʠʩʣʝʥʥʽ QTL ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʦʟʥʘʢ. ʅʘʧʨʠʢʣʘʜ, X.Q. 

Huang et al. [114] ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʦʟʰʠʨʝʥʽ ʙʝʢʢʨʦʩʥʽ ʧʦʧʫʣʷʮʽʾ, ʱʦ 

ʚʢʣʶʯʘʣʠ ʥʽʤʝʮʴʢʠʡ ʩʦʨʪ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ 'Prinz' ʪʘ ʩʠʥʪʝʪʠʯʥʫ ʣʽʥʽʶ ʧʰʝʥʠʮʽ 

W-7984 ʟ CIMMYT. ɺʠʷʚʣʝʥʦ ʦʜʠʥʘʜʮʷʪʴ QTL ʜʣʷ ʚʨʦʞʘʶ ʟʝʨʥʘ, ʱʦ 

ʦʭʦʧʣʶʶʪʴ ʚʽʩʽʤ ʭʨʦʤʦʩʦʤ (1ɸ, 1ɺ, 2ɸ, 2ɺ, 2D, 3ɺ, 4D ʪʘ 5ɺ) [114]. ʉʠʥʪʝʪʠʯʥʘ 

ʣʽʥʽʷ W-7984 ʧʨʠʚʥʝʩʣʘ ʩʧʨʠʷʪʣʠʚʠʡ ʘʣʣʝʣʴ ʜʣʷ ʯʦʪʠʨʴʦʭ ʟ ʮʠʭ QTL. ʆʜʠʥ ʟ 

ʮʠʭ QTL ʙʫʚ ʟʥʘʡʜʝʥʠʡ ʥʘ D-ʛʝʥʦʤʽ (2D), ʚʢʘʟʫʶʯʠ, ʱʦ ʚʽʥ ʧʦʭʦʜʠʪʴ ʚʽʜ Ae. 

tauschii. 

X.Q. Huang et al. [115] ʪʘʢʦʞ ʧʦʚʽʜʦʤʠʣʠ ʧʨʦ ʽʥʰʝ ʜʦʩʣʽʜʞʝʥʥʷ AB-QTL 

ʫ ʧʦʧʫʣʷʮʽʾ BC2F3 ʟʘ ʫʯʘʩʪʽ ʥʽʤʝʮʴʢʦʾ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ Flair ʪʘ ʩʠʥʪʝʪʠʯʥʦʾ ʣʽʥʽʾ 

XX86 ʟ ʗʧʦʥʽʾ. ɺʦʥʠ ʧʦʚʽʜʦʤʠʣʠ ʧʨʦ ʜʝʚ'ʷʪʴ QTL ʜʣʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ (ʥʘ 

ʭʨʦʤʦʩʦʤʘʭ 1A, 3D, 4D, 5A, 5B, 6B ̔ 6D), ʘʣʝ XX86 ʥʝ ʧʨʠʚʥʝʩʣʘ ʩʧʨʠʷʪʣʠʚʠʭ 

ʘʣʝʣʝʡ ʜʣʷ ʫʨʦʞʘʡʥʦʩʪʽ.  

ʋ ʨʦʟʰʠʨʝʥʦʤʫ ʙʝʢʢʨʦʩ,̔ ʧʨʦʚʝʜʝʥʦʤʫ A.mKunert et al. [116], ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʜʚʽ ʧʦʧʫʣʷʮʽʾ BC2F2-3 ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ, ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟʘ ʫʯʘʩʪʽ 

ʜʚʦʭ ʥʽʤʝʮʴʢʠʭ ʩʦʨʪʽʚ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ Batis ʽ Zentos, ʪʘ ʜʚʦʭ ʩʠʥʪʝʪʠʯʥʠʭ 

ʛʝʢʩʘʧʣʦʾʜʥʠʭ ʟʨʘʟʢʽʚ ʧʰʝʥʠʮʽ - Syn022 ʪʘ Syn086. ʆʩʥʦʚʥʠʡ ʘʢʮʝʥʪ 

ʜʦʩʣʽʜʞʝʥʥ ̫ ï ʚʠʚʯʠʪʠ ʚʥʝʩʦʢ ʩʠʥʪʝʪʠʯʥʦʾ ʛʝʢʩʘʧʣʦʾʜʥʦʾ ʧʰʝʥʠʮʽ ʜʦ 

ʙʦʨʦʰʥʦʤʝʣʴʥʠʭ ʽ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ; ʦʜʥʘʢ ʨʦʟʨʘʭʦʚʫʶʪʴ ʪʘʢʦʞ 
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ʥʘʪʫʨʫ ʟʝʨʥʘ. ʐʽʩʪʴ QTL ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʥʘ ʭʨʦʤʦʩʦʤʘʭ 3B, 4A, 6B, 7A ʽ 7B, ʘʣʝ 

ʝʢʟʦʪʠʯʥʠʡ ʘʣʝʣʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʚ ʥʘ ʚʘʛʫ ʛʝʢʪʦʣʽʪʨʘ.  

Narasimhamoorthy B. et al. [89] ʪʘʢʦʞ ʦʮʽʥʶʚʘʣʠ ʥʘʪʫʨʫ ʟʝʨʥʘ, ʘʣʝ 

ʟʥʘʡʰʣʠ, ʱʦ  ʘʜʘʧʪʦʚʘʥʠʡ ʩʦʨʪ Karl92 ʩʪʘʚ ʜʦʥʦʨʦʤ ʩʧʨʠʷʪʣʠʚʦʛʦ ʘʣʣʝʣ ʁʜʣʷ 

ʻʜʠʥʦʛʦ ʚʠʷʚʣʝʥʦʛʦ QTL ʥʘ ʭʨʦʤʦʩʦʤʽ 2D. X.Q. Huang et al. [114] ʚʠʷʚʠʣʠ ʚʽʩʽʤ 

QTL ʜʣʷ ʚʧʣʠʚʫ ʥʘ ʧʝʨʽʦʜ ʜʦ ʢʦʣʦʩʽʥʥʷ ʥʘ ʭʨʦʤʦʩʦʤʘʭ 2ɸ, 2D, 3B, 5A, 5B, 6A ʪʘ 

7B. ʉʠʥʪʝʪʠʯʥʘ ʣʽʥʽʷ ʩʧʨʠʷʣʘ ʙʽʣʴʰ ʨʘʥʥʴʦʤʫ ʢʦʣʦʩʽʥʥʶ ʟʘ ʚʩʽʤʘ ʚʠʷʚʣʝʥʠʤʠ 

QTL, ʽ ʦʜʠʥ QTL ʙʫʚ ʟʥʘʡʜʝʥʠʡ ʥʘ D-ʛʝʥʦʤʽ (2D). ɻʝʥ Vrn-A1, ʚʠʷʚʣʝʥʠʡ ʥʘ 

ʭʨʦʤʦʩʦʤʽ 5ɸ, ʙʨʘʚ ʫʯʘʩʪʴ ʫ ʢʦʥʪʨʦʣʽ ʩʪʨʦʢʽʚ ʢʦʣʦʩʽʥʥʷ [117]. ʗʢ 

ʧʦʚʽʜʦʤʣʷʣʦʩʷ, ʛʝʥʠ Vrn ʚʧʣʠʚʘʶʪʴ ʥʘ ʘʜʘʧʪʘʮʽʶ ʜʦ ʧʦʩʫʭʠ [118]. ʂʨʽʤ ʪʦʛʦ, 

ʧʦʜʘʣʴʰʝ ʜʦʩʣʽʜʞʝʥʥʷ X.Q. Huang et al. [115] ʚʠʷʚʠʣʦ ʧ'ʷʪʴ QTL ʜʣʷ ʩʪʨʦʢʽʚ 

ʢʦʣʦʩʽʥʥʷ ʥʘ ʭʨʦʤʦʩʦʤʘʭ 2D, 3A, 4A, 7A ʪʘ 7D. ʏʦʪʠʨʠ ʘʣʣʝʣʽ ʩʠʥʪʝʪʠʢʘ XX86 

ʟʤʝʥʰʠʣʠ ʢʽʣʴʢʽʩʪʴ ʜʽʙ ʜʦ ʢʦʣʦʩʽʥʥʷ (ʦʜʠʥ QTL ʙʫʚ ʟʥʘʡʜʝʥʠʡ ʥʘ ʭʨʦʤʦʩʦʤʽ 

2D), ʘ ʦʜʠʥ ʘʣʣʝʣʴ XX86 ʟʙʽʣʴʰʫʚʘʚ ʢʽʣʴʢʽʩʪʴ ʜʽʙ ʜʦ ʢʦʣʦʩʽʥʥʷ. 

B. Narasimhamoorthy et al. [89] ʩʪʚʦʨʠʣʠ ʧʦʧʫʣʷʮʽʶ BC2F2:4 190 ʣʽʥʽʡ ʚʽʜ 

ʩʭʨʝʱʫʚʘʥʥʷ ʤʽʞ ʪʚʝʨʜʦʟʝʨʥʦʶ ʯʝʨʚʦʥʦʟʝʨʥʦʶ ʧʰʝʥʠʮʝʶ Karl 92 ʪʘ 

ʩʠʥʪʝʪʠʯʥʦʶ ʬʦʨʤʦʶ (ʉɻʇ) ʊɸ 4152-4. ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʦ ʜʚʘ QTL ʜʣʷ 

ʩʪʨʦʢʫ ʢʦʣʦʩʽʥʥʷ ʥʘ ʭʨʦʤʦʩʦʤʘʭ 2D ʪʘ 3D. ʂʦʞʝʥ QTL ʟʙʽʣʴʰʫʚʘʚ ʢʽʣʴʢʽʩʪʴ ʜʽʙ 

ʜʦ ʢʦʣʦʩʽʥʥʷ, ʽ QTL ʥʘ 2D ʚʠʷʚʠʚʩʷ ʧʦʚ'ʷʟʘʥʠʤ ʟ ʪʠʤ ʩʘʤʠʤ ʤʽʢʨʦʩʘʪʝʣʽʪʥʠʤ 

ʣʦʢʫʩʦʤ, Xgwm261, ʷʢʠʡ, ʷʢ ʧʦʚʽʜʦʤʣʷʶʪʴ Sourdille P. et al. [119], ʧʦʚ'ʷʟʘʥʠʡ ʟ 

ʣʦʢʫʩʦʤ Ppd-D1, ʽ ʷʢʠʡ, ʟʛʽʜʥʦ V. Korzun et al. [120], ʧʦʚ'ʷʟʘʥʠʡ ʟ Rht8. 

B. Narasimhamoorthy et al. [89] ʪʘ X.Q. Huang et al. [102, 103] ʚʠʷʚʠʣʠ QTL 

ʜʣʷ ʢʽʣʴʢʦʩʪʽ ʧʘʛʦʥʽʚ ʥʘ 1 ʤ
2
. Narasimhamoorthy ɺ. [89] ʚʠʷʚʠʣʠ ʦʜʠʥ QTL ʥʘ 

ʭʨʦʤʦʩʦʤʽ 3B, ʽ ʘʣʝʣʴ, ʧʨʠʚʥʝʩʝʥʠʡ ʩʠʥʪʝʪʠʢʦʤ, ʷʢʠʡ ʩʧʨʠʷʚ ʧʨʦʷʚʫ ʮʽʻʾ 

ʦʟʥʘʢʠ. X.Q. Huang et al. [102] ʚʠʷʚʠʣʠ ʚʽʩʽʤ QTL ʥʘ ʭʨʦʤʦʩʦʤʘʭ 1B, 2A, 2D, 3B, 

4D, 5D, 6D ʪʘ 7A, ʽ ʢʦʞʝʥ ʟ ʮʠʭ QTL ʦʙʫʤʦʚʣʶʚʘʚ ʧʨʠʥʘʡʤʥʽ 9 % ʟʘʛʘʣʴʥʦʾ 

ʬʝʥʦʪʠʧʦʚʦʾ ʚʘʨʽʘʮʽʾ. ɼʠʢʠʡ ʘʣʣʝʣʴ ʟ W-7984 ʧʨʠʚʥʽʩ ʩʧʨʠʷʪʣʠʚʽʡ ʘʣʣʝʣʴ 

ʯʦʪʠʨʴʦʭ QTL. Huang X.Q. et al. [103] ʚʠʷʚʠʣʠ ʜʚʘ QTL, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʢʽʣʴʢʽʩʪʶ 

ʧʘʛʦʥʽʚ ʥʘ ʭʨʦʤʦʩʦʤʘʭ 1ɺ ʪʘ 7ɸ, ʷʢʽ ʦʙʫʤʦʚʣʶʶʪʴ 7,0 % ʽ 13,9 % ʟʘʛʘʣʴʥʦʾ 

ʬʝʥʦʪʠʧʦʚʦʾ ʚʘʨʽʘʥʩʠ, ʚʽʜʧʦʚʽʜʥʦ. ɼʠʢʠʡ ʘʣʣʝʣʴ, ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʥʘ ʭʨʦʤʦʩʦʤʽ 
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1ɺ, ʟʤʝʥʰʠʚ ʢʽʣʴʢʽʩʪʴ ʧʘʛʦʥʽʚ, ʘ ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʥʘ ʭʨʦʤʦʩʦʤʽ 7ɸ ʟʙʽʣʴʰʠʚ 

ʢʽʣʴʢʽʩʪʴ ʧʘʛʦʥʽʚ. 

X.Q. Huang et al. [102] ʚʠʷʚʠʣʠ ʚʽʩʽʤ QTL ʟ ʧʦʟʠʪʠʚʥʠʤ ʝʬʝʢʪʦʤ ʥʘ ʩʝʤʠ 

ʨʽʟʥʠʭ ʭʨʦʤʦʩʦʤʘʭ ʜʣʷ ʤʘʩʠ 1000 ʟʝʨʝʥ ʪʘ ʤʘʩʠ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ. ʊʨʠ ʟ ʮʠʭ QTL 

ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʥʘ ʛʦʤʝʦʣʦʛʽʯʥʠʭ ʧʦʟʠʮʽʷʭ ʫ ʩʝʤʠ ʛʨʫʧʘʭ ʭʨʦʤʦʩʦʤ. ʎʽ QTL ʙʫʣʠ 

ʚʠʷʚʣʝʥʽ ʚ ʛʝʥʦʤʽ ʥʘ ʭʨʦʤʦʩʦʤʘʭ 2ɸ, 2D, 4D, 5B, 7A, 7B ʪʘ 7D. ʋ ʩʚʦʻʤʫ 

ʧʦʜʘʣʴʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ X.Q. Huang et al. [103] ʚʠʷʚʠʣʠ 14 QTL ʜʣʷ ʤʘʩʠ 1000 

ʟʝʨʝʥ (ʥʘ 1B, 1D, 2A, 2D, 3A, 3B, 3D, 4B, 6A, 7A, 7D). ɼʠʢʠʡ ʘʣʣʝʣʴ ʩʧʨʠʷʪʣʠʚʦ 

ʚʧʣʠʚʘʚ ʥʘ ʚʩʽ QTL, ʽ D-ʛʝʥʦʤ ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʭʨʦʤʦʩʦʤʘʤʠ 1D, 2D, 3D ʪʘ 

7D. ʂʨʽʤ ʪʦʛʦ, R.S. Pinto et al. ʚʠʷʚʠʣʠ QTL ʜʣʷ ʤʘʩʠ 1000 ʟʝʨʝʥ ʥʘ ʭʨʦʤʦʩʦʤʘʭ 

3ɸ, 4ɸ ʪʘ 4ɺ [113]. QTL ʜʣʷ ʤʘʩʠ ʟʝʨʥʘ ʪʘ ʚʠʩʦʪʠ ʨʦʩʣʠʥ ʩʧʽʣʴʥʦ ʣʦʢʘʣʽʟʦʚʘʥʦ 

ʥʘ ʭʨʦʤʦʩʦʤʽ 4ɺ ʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʧʨʦʚʝʜʝʥʦʤʫ R.S. Pinto ʪʘ ʽʥ. [113], ʽ 

ʚʽʜʧʦʚʽʜʘʣʠ ʧʦʧʝʨʝʜʥʽʤ ʜʘʥʠʤ [103, 110, 121]. ʂʨʽʤ ʪʦʛʦ, ʮʝʡ ʨʝʛʽʦʥ ʙʫʚ 

ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʛʝʥʦʤ Rht-B1, ʷʢʠʡ ʧʽʜʪʚʝʨʜʠʣʠ F.Marza et al. [98]. X.Q Huang et 

al. [102] ʚʠʷʚʠʣʠ ʧ'ʷʪʴ QTL ʜʣʷ ʚʠʩʦʪʠ ʨʦʩʣʠʥ ʥʘ ʭʨʦʤʦʩʦʤʘʭ 2B, 4B, 4D, 6A ʪʘ 

7B, ʘ ʘʣʝʣʽ, ʧʨʠʚʥʝʩʝʥʽ ʩʠʥʪʝʪʠʢʦʤ, ʢʦʥʪʨʦʣʶʚʘʣʠ  ʯʦʪʠʨʠ QTL, ʦʜʠʥ ʟ ʷʢʠʭ 

ʙʫʚ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ 4D. ʄʘʨʢʝʨʠ Xgwm149 ʪʘ Xgdm61 ʙʫʣʠ ʜʚʦʤʘ 

ʥʘʡʙʣʠʞʯʠʤʠ ʤʘʨʢʘʤʠ, ʷʢʽ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʜʣʷ QTL ʥʘ ʭʨʦʤʦʩʦʤʘʭ 4ɺ ʪʘ 4D, 

ʚʽʜʧʦʚʽʜʥʦ. ʎʽ ʤʘʨʢʝʨʠ ʙʫʣʠ ʧʦʨʫʯ ʟ ʣʦʢʫʩʘʤʠ, ʱʦ ʢʦʥʪʨʦʣʶʶʪʴ 

ʢʦʨʦʪʢʦʩʪʝʙʣʽʩʪʴ ï Rht-B1 ʪʘ Rht-D1, ʚʽʜʧʦʚʽʜʥʦ. ʂʨʽʤ ʪʦʛʦ, X.Q Huang et al. 

[103] ʚʠʷʚʠʣʠ 14 QTL ʜʣʷ ʚʠʩʦʪʠ ʨʦʩʣʠʥ ʥʘ ʭʨʦʤʦʩʦʤʘʭ 1ɸ, 1D, 3A, 3B, 4A, 4B, 

5A, 5B, 6A, 6D, 7A ʪʘ 7D, ʘ ʩʠʥʪʝʪʠʯʥʠʡ ʘʣʝʣʴ ʟʙʽʣʴʰʠʚ ʚʠʩʦʪʫ ʨʦʩʣʠʥʠ ʜʣʷ ʚʩʽʭ 

QTL.  

ɺ ʮʽʣʦʤʫ, ʙʘʛʘʪʦ QTL ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʜʣʷ ʨʽʟʥʠʭ ʦʟʥʘʢ, ʧʨʠʯʦʤʫ ʛʝʥʠ ʜʠʢʦʾ 

ʘʙʦ ʩʠʥʪʝʪʠʯʥʦʾ ʣʽʥʽʾ ʚʧʣʠʚʘʣʠ ʥʘ ʧʨʦʷʚ ʮʠʭ ʦʟʥʘʢ ʷʢ ʧʦʟʠʪʠʚʥʦ, ʪʘʢ ʽ 

ʥʝʛʘʪʠʚʥʦ. ʉʚʽʜʯʝʥʥʷʤ ʽʥʪʨʦʛʨʝʩʽʾ ʜʝʷʢʠʭ ʘʣʝʣʽʚ ʚʽʜ ʜʠʢʦʛʦ ʚʠʜʫ Ae. tauschii ̒  

ʪʝ, ʱʦ QTL ʜʣʷ ʥʠʟʢʠ ʦʟʥʘʢ ʙʫʣʦ ʧʦʚ'ʷʟʘʥʦ ʟ D-ʛʝʥʦʤʦʤ ʟ̔ ʩʠʥʪʝʪʠʯʥʦ ʾʣʽʥʽ.ʾ 

 

1.6  ʇʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʪʠʢʽʚ ʫ ʩʝʣʝʢʮʽʾ ʧʰʝʥʠʮʽ ʚ 

ʋʢʨʘʾʥʽ 
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ɺ ʋʢʨʘʾʥʽ ʚʠʚʯʝʥʥʷ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ ʩʠʥʪʝʪʠʢʽʚ (ʪʝʪʨʘʧʣʦʾʜʥʘ 

ʧʰʝʥʠʮʷ / Ae. tauschii) ʧʨʦʚʝʜʝʥʦ ʆ.ɯ. ʈʠʙʘʣʢʦʶ ʟ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʫ 

ʉʝʣʝʢʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʦʤʫ ʽʥʩʪʠʪʫʪʽ ï ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʮʝʥʪʨʽ ʥʘʩʽʥʥʻʟʥʘʚʩʪʚʘ ʪʘ 

ʩʦʨʪʦʚʠʚʯʝʥʥʷ [125, 126]. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ 107 ʩʠʥʪʝʪʠʢʽʚ ʟ ʛʝʥʦʤʥʦʶ ʬʦʨʤʫʣʦʶ ɸɸɺɺDD 

ʧʦʭʦʜʞʝʥʥʷʤ ʚʽʜ CIMMYT  ʜʦʩʣʽʜʞʝʥʦ ʟʘ ʘʣʝʣʴʥʠʤ ʩʢʣʘʜʦʤ Gli/Glu ʣʦʢʫʩʽʚ ʽ 

ʚʠʢʦʨʠʩʪʘʥʦ ʚ ʩʭʨʝʱʫʚʘʥʥʷʭ ʟ ʙʘʟʦʚʠʤ ʩʦʨʪʦʤ ʧʰʝʥʠʮʽ ɸʣʴʙʘʪʨʦʩ ʦʜʝʩʴʢʠʡ. 

ɼʦʩʣʽʜʞʝʥʦ ʙʣʠʟʴʢʦ 100 ʛʽʙʨʠʜʥʠʭ ʧʦʧʫʣʷʮʽʡ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʘʩʰʪʘʙʥʦʾ ʨʦʙʦʪʠ, 

ʷʢʘ ʪʨʠʚʘʣʘ ʙʽʣʴʰʝ 10 ʨʦʢʽʚ, ʚʽʜʽʙʨʘʥʦ ʩʝʨʽʶ ʛʝʥʝʪʠʯʥʠʭ ʣʽʥʽʡ ʧʰʝʥʠʮʽ, ʷʢʽ 

ʥʝʩʫʪʴ ʝʢʟʦʪʠʯʥʽ ʘʣʝʣʽ ʣʦʢʫʩʽʚ Gli-D1 ʪʘ Glu-D1 ʝʛʽʣʦʧʩʫ Ae. tausʩhii, 

ʽʥʪʨʦʛʨʝʩʦʚʘʥʽ ʚ ʢʦʨʦʪʢʝ (Gli-D1) ʪʘ ʜʦʚʛʝ (Glu-D1) ʧʣʝʯʽ ʭʨʦʤʦʩʦʤʠ 1D 

ʢʫʣʴʪʫʨʥʦʾ ʧʰʝʥʠʮʽ [125].  

ʉʠʥʪʝʪʠʢʠ ʟ ʛʝʥʦʤʥʦʶ ʬʦʨʤʫʣʦʶ AABBDD (2n=6x=42), ʩʪʚʦʨʝʥʽ ʫ 

CIMMYT  ʽ ʧʝʨʝʜʘʥʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʉɻɯïʅʎʅʉ, ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʽ ʫ 

ʩʭʨʝʱʫʚʘʥʥʷʭ ʟ ʩʦʨʪʦʤ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʂʫʷʣʴʥʠʢ [126]. ʂʦʥʪʨʦʣʴʦʚʘʥʦʶ 

ʽʥʪʨʦʛʨʝʩʽʻʶ ʚ ʛʝʥʦʤ ʢʫʣʴʪʫʨʥʦʾ ʧʰʝʥʠʮʽ ʜʦʤʽʥʘʥʪʥʦʛʦ ʘʣʝʣʷ Ha (hardness) ʽʟ 

ʭʨʦʤʦʩʦʤʠ 5D ʩʠʥʪʝʪʠʢʘ ʩʪʚʦʨʝʥʦ ʛʝʥʦʪʠʧʠ ʟ ʨʽʟʥʦʶ ʢʦʥʩʠʩʪʝʥʮʽʻʶ 

ʝʥʜʦʩʧʝʨʤʫ ʟʝʨʥʘ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʝʢʩʪʨʘʤôʷʢʦʟʝʨʥʽ).  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʩʝʣʝʢʮʽʡʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ, ʦʪʨʠʤʘʥʦʛʦ ʚʽʜ ʮʠʭ ʩʭʨʝʱʫʚʘʥʴ, ʥʘʡʚʠʱʠʡ ʫʨʦʞʘʡ 

ʟʝʨʥʘ (83,2 ʽ 84,8 ʮ/ʛʘ) ʫ ʜʦʩʣʽʜʽ ʧʦʩʫʰʣʠʚʦʛʦ 2017 ʨ. ʜʘʣʠ ʜʚʽ ʽʥʪʨʦʛʨʝʩʠʚʥʽ 

ʣʽʥʽʾ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ, ʱʦ ʧʦʭʦʜʷʪʴ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʟ ʣʽʥʽʻʶ S13 (ʩʪʽʡʢʦʾ ʧʨʦʪʠ 

Septoria), ʦʪʨʠʤʘʥʦʾ ʚʽʜ ʚʽʜʜʘʣʝʥʦʾ ʛʽʙʨʠʜʠʟʘʮʽʾ ʟ ʘʤʬʽʧʣʦʾʜʦʤ-ʩʠʥʪʝʪʠʢʦʤ ʽ 

ʥʝʩʝ ʧʰʝʥʠʯʥʦ-ʞʠʪʥʶ ʭʨʦʤʦʩʦʤʥʫ ʪʨʘʥʩʣʦʢʘʮʽʶ 1RS.1BL. ɼʦʩʠʪʴ ʚʠʩʦʢʫ 

ʟʝʨʥʦʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫ 2017 ʨ. ʥʘ ʨʽʚʥʽ ʚʽʜ 84,0 ʮ/ʛa (hard ʪʝʢʩʪʫʨʘ 

ʝʥʜʦʩʧʝʨʤʫ) ʜʦ 73,3 ʽ 75,3 ʮ/ʛʘ (extra-soft ʢʦʥʩʠʩʪʝʥʮʽʷ ʝʥʜʦʩʧʝʨʤʫ) ʧʦʢʘʟʘʣʠ 

ʪʘʢʦʞ ʙʽʣʦʟʝʨʥʽ ʣʽʥʽʾ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ, ʷʢʽ ʥʝʩʫʪʴ ʜʦʤʽʥʘʥʪʥʠʡ Ha ʘʣʝʣʴ ʚʽʜ 

ʝʛʽʣʦʧʩʫ Ae. tauschii ʯʝʨʝʟ ʩʠʥʪʝʪʠʢ. ʋ ʜʦʩʣʽʜʘʭ 2018 ʨ. ʮʽʣʘ ʥʠʟʢʘ ʣʽʥʽʡ 

ʙʽʣʦʟʝʨʥʦʾ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʷʢ ʪʚʝʨʜʦʟʝʨʥʦʾ, ʪʘʢ ʽ ʤôʷʢʦʟʝʨʥʦʾ ʡ 
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ʝʢʩʪʨʘʤôʷʢʦʟʝʨʥʦʾ, ʜʘʣʠ ʤʘʢʩʠʤʘʣʴʥʠʡ ʫʨʦʞʘʡ ʟʝʨʥʘ ʥʘ ʨʽʚʥʽ 75ï83 ʮ/ʛʘ. ʇʨʠ 

ʮʴʦʤʫ, ʟʘ ʢʨʠʪʠʯʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ 2017 ʨ., ʩʦʨʪ ʂʫʷʣʴʥʠʢ ʫ ʜʽʣʷʥʢʦʚʠʭ 

ʧʦʩʽʚʘʭ 6 ʤ2 ʜʘʚ ʩʝʨʝʜʥʽʡ ʫʨʦʞʘʡ ʟʝʨʥʘ 58,1 ʮ/ʛʘ, ʘ ʚ 2018 ʨ. ð 70,4 ʮ/ʛʘ.  

ɸʚʪʦʨʠ ʥʘʛʦʣʦʰʫʶʪʴ, ʱʦ ʮʽ ʨʝʟʫʣʴʪʘʪʠ ʮʽʣʢʦʤ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʯʠʩʣʝʥʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʽ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʧʣʘʟʤʠ ʩʠʥʪʝʪʠʢʽʚ ʫ ʧʦʣʽʧʰʝʥʥʽ 

ʧʰʝʥʠʮʽ ʟʘ ʦʟʥʘʢʦʶ ʟʝʨʥʦʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʇʨʠʯʦʤʫ ʽʥʪʨʦʛʨʝʩʽʾ ʛʝʥʝʪʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚʽʜ ʘʤʬʽʧʣʦʾʜʽʚ-ʩʠʥʪʝʪʠʢʽʚ ʫ ʢʫʣʴʪʫʨʥʫ ʧʰʝʥʠʮʶ ʦʩʦʙʣʠʚʦ 

ʝʬʝʢʪʠʚʥʽ ʩʘʤʝ ʚ ʧʦʩʫʰʣʠʚʠʭ ʫʤʦʚʘʭ ʚʠʨʦʱʫʚʘʥʥʷ, ʘ ʩʘʤʽ ʩʠʥʪʝʪʠʢʠ 

ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʯʠ ʥʝ ʻʜʠʥʝ ʜʞʝʨʝʣʦ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʧʰʝʥʠʮʽ ʟʘ 

ʩʪʽʡʢʽʩʪʶ ʜʦ ʧʦʩʫʭʠ. 

ʄʘʪʝʨʽʘʣ ʙʽʣʦʟʝʨʥʦʾ ʧʰʝʥʠʮʽ, ʦʪʨʠʤʘʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʥʪʝʪʠʢʽʚ, 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʩʠʩʪʝʥʮʽʾ ʝʥʜʦʩʧʝʨʤʫ ʟʝʨʥʽʚʢʠ (hard ʯʠ extra-soft) ʟʘ ʦʙʠʜʚʘ 

ʨʦʢʠ ʚʠʧʨʦʙʫʚʘʥʴ ʙʫʚ ʧʝʨʝʢʦʥʣʠʚʦ ʦʮʽʥʝʥʠʡ ʟʘ ʧʝʨʝʚʘʞʥʦʶ ʙʽʣʴʰʽʩʪʶ ʪʝʩʪʽʚ ʫ 

5 ʙʘʣʽʚ ʽ ʥʝ ʥʠʞʯʝ ʷʢ 4,5 ʙʘʣʘ. ʋ ʛʦʩʪʨʦʧʦʩʫʰʣʠʚʦʤʫ ʧʨʠ ʝʢʩʪʨʝʤʘʣʴʥʦ 

ʧʽʟʥʴʦʤʫ ʧʦʩʽʚʽ 2017 ʨ. ʙʽʣʦʟʝʨʥʠʡ ʤʘʪʝʨʽʘʣ ʧʰʝʥʠʮʽ ʙʫʣʦ ʦʮʽʥʝʥʦ ʟʘ ʥʘʪʫʨʦʶ 

ʟʝʨʥʘ ʥʝ ʥʠʞʯʝ ʷʢ 770ï800 ʛ/ʣ, ʫ 2018 ʨ. ʙʽʣʦʟʝʨʥʽ ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ ʤʘʣʠ 

ʥʘʡʚʠʱʫ ʥʘʪʫʨʫ ʟʝʨʥʘ 810ï848 ʛ/ʣ. ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟʘ ʜʚʘ ʨʦʢʠ 

ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʮʽʣʢʦʤ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʚʠʩʥʦʚʦʢ, ʱʦ ʙʽʣʦʟʝʨʥʠʡ 

ʩʝʣʝʢʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʧʦʪʝʥʮʽʘʣʦʤ 

ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ, ʥʘʚʽʪʴ ʚ ʫʤʦʚʘʭ ʢʦʤʙʽʥʫʚʘʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʦ ʧʽʟʥʴʦʛʦ ʧʦʩʽʚʫ ʽ 

ʛʦʩʪʨʦʛʦ ʜʝʬʽʮʠʪʫ ʚʦʣʦʛʠ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʢʨʠʪʠʯʥʽ ʬʘʟʠ ʬʦʨʤʫʚʘʥʥʷ ʡ ʥʘʣʠʚʫ 

ʟʝʨʥʘ. 

ʉʝʨʝʜ ʜʦʩʣʽʜʞʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʦʭʦʜʠʪʴ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʟ 

ʩʠʥʪʝʪʠʢʘʤʠ, ʚʠʜʽʣʝʥʦ ʢʽʣʴʢʘ ʜʝʩʷʪʢʽʚ ʯʝʨʚʦʥʦʟʝʨʥʠʭ ʽ ʙʽʣʦʟʝʨʥʠʭ 

ʽʥʪʨʦʛʨʝʩʠʚʥʠʭ ʣʽʥʽʡ ʧʰʝʥʠʮʽ ʟ ʥʘʡʣʽʧʰʦʶ ʢʦʤʙʽʥʘʮʽʻʶ ʪʘʢʠʭ ʦʟʥʘʢ, ʷʢ ʫʨʦʞʘʡ 

ʟʝʨʥʘ, ʚʤʽʩʪ ʙʽʣʢʘ, ʚʠʧʦʚʥʝʥʽʩʪʴ ʽ ʥʘʪʫʨʘ ʟʝʨʥʘ. ʋ ʩʝʣʝʢʮʽʡʥʦʤʫ ʤʘʪʝʨʽʘʣʽ, ʱʦ 

ʧʦʭʦʜʠʪʴ ʚʽʜ ʩʭʨʝʱʫʚʘʥʴ ʟ ʘʤʬʽʧʣʦʾʜʘʤʠ-ʩʠʥʪʝʪʠʢʘʤʠ, ʚʠʷʚʣʝʥʦ ʟʨʘʟʢʠ ʟ 

ʚʠʩʦʢʦʶ (ʜʦ 98 ʤʣ) ʽ ʥʠʟʴʢʦʶ (35ï40 ʤʣ) SDS-30ʂ ʩʝʜʠʤʝʥʪʘʮʽʻʶ. ɺʘʞʣʠʚʦ 

ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʫ ʚ ʜʦʩʣʽʜʽ çʩʠʣʫè ʙʦʨʦʰʥʘ (W = 421 ʽ 303) ʤʘʣʠ 
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ʣʽʥʽʾ ʧʰʝʥʠʮʽ, ʦʜʥʘ ʟ ʷʢʠʭ ʤʽʩʪʠʣʘ ʝʢʟʦʪʠʯʥʠʡ ʘʣʝʣʴ GliD1, ʧʝʨʝʥʝʩʝʥʠʡ ʫ 

ʢʫʣʴʪʫʨʥʫ ʧʰʝʥʠʮʶ ʚʽʜ ʝʛʽʣʦʧʩʫ Ae. tauschii ʯʝʨʝʟ ʩʠʥʪʝʪʠʢʠ.   

ʇʝʨʩʧʝʢʪʠʚʥʽ ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ ʧʦʭʦʜʞʝʥʥʷʤ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʩʦʨʪʫ 

ʂʫʷʣʴʥʠʢ ʟ ʩʠʥʪʝʪʠʢʘʤʠ, ʚ ʷʢʠʭ ʽʥʜʝʢʩ ʝʣʘʩʪʠʯʥʦʩʪʽ ʪʽʩʪʘ ɯʝ ʟʥʘʭʦʜʠʚʩʷ ʥʘ ʨʽʚʥʽ 

60 % ʽ ʚʠʱʝ, ʚʽʜʨʽʟʥʷʣʠʩʷ ʪʘʢʦʞ ʚʝʣʠʢʠʤ ʦʙôʻʤʦʤ ʭʣʽʙʘ. ʅʘʡʙʽʣʴʰʠʡ ʫ ʜʦʩʣʽʜʽ 

ʦʙôʻʤ ʤʘʚ ʭʣʽʙ (V = 1720 cʤ3 , Ie = 63 %, ʚʤʽʩʪ ʧʨʦʪʝʾʥʫ 12,5 %, P/L = 0,99), 

ʚʠʧʝʯʝʥʠʡ ʟʽ 100 ʛ ʙʦʨʦʰʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʩʝʣʝʢʮʽʡʥʦʾ ʣʽʥʽʾ ʧʰʝʥʠʮʽ ʉʃ7322, 

ʦʪʨʠʤʘʥʦʾ ʚʽʜ ʩʭʨʝʱʫʚʘʥʴ ʟʘ ʫʯʘʩʪʽ ʩʠʥʪʝʪʠʢʽʚ. ʊʽʩʪʦ ʟ ʙʦʨʦʰʥʘ ʮʽʻʾ ʣʽʥʽʾ ʤʘʣʦ 

ʪʘʢʦʞ ʥʘʡʚʠʱʫ ʚ ʜʦʩʣʽʜʽ ʨʦʟʪʷʞʥʽʩʪʴ (87 ʤʤ) ð ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʷʢʘ ʚʽʜʽʛʨʘʻ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʚʝʣʠʢʦʛʦ ʦʙôʻʤʫ ʭʣʽʙʘ. ʍʣʽʙ ʟ ʙʦʨʦʰʥʘ 

ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʣʽʥʽʡ ʧʰʝʥʠʮʽ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʚʽʜʜʘʣʝʥʠʭ 

ʩʭʨʝʱʫʚʘʥʴ, ʪʘʢʦʞ ʤʘʚ ʚʝʣʠʢʠʡ ʦʙôʻʤ (1500ï1600 ʩʤ
3)
. ʆʜʥʘ ʯʝʨʚʦʥʦʟʝʨʥʘ 

ʝʢʩʪʨʘʤôʷʢʦʟʝʨʥʘ ʣʽʥʽʷ (40 ʦʜʠʥʠʮʴ ʪʚʝʨʜʦʩʪʽ), ʦʪʨʠʤʘʥʘ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʟ 

ʩʠʥʪʝʪʠʢʦʤ, ʟʘ ʩʝʜʠʤʝʥʪʘʮʽʾ ʚʩʴʦʛʦ 55 ʤʣ, ʤʘʣʘ ʚʝʣʠʢʠʡ ʦʙôʻʤ ʭʣʽʙʘ ï  1600 ʩʤ3 

.  ʇʨʘʢʪʠʯʥʦ ʚʩʽ ʽʥʪʨʦʛʨʝʩʠʚʥʽ ʩʝʣʝʢʮʽʡʥʽ ʣʽʥʽʾ ʟ ʚʝʣʠʢʠʤ ʦʙôʻʤʦʤ ʭʣʽʙʘ ʪʘʢʦʞ 

ʦʪʨʠʤʘʣʠ ʚʠʩʦʢʽ ʦʮʽʥʢʠ ʰʧʘʨʠʩʪʦʩʪʽ ʤôʷʢʫʰʘ ʭʣʽʙʘ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʪʠʢʽʚ ʫ ʩʝʣʝʢʮʽʾ ʚ ʋʢʨʘʾʥʽ 

ʜʦʩʣʽʜʞʝʥʘ ʽ ʧʽʜʪʚʝʨʜʞʝʥʘ ʜʣʷ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʩʪʦʩʦʚʥʦ ʧʽʚʜʝʥʥʦʛʦ ʨʝʛʽʦʥʫ 

(ʆʜʝʩʘ). ʇʨʦʙʣʝʤʘ ʟʘʣʫʯʝʥʥʷ ʩʠʥʪʝʪʠʢʽʚ ʫ ʩʝʣʝʢʮʽʶ ʷʨʦʾ ʧʰʝʥʠʮʽ ʫ ʨʝʛʽʦʥʽ ʟ 

ʧʦʤʽʨʥʠʤ ʢʣʽʤʘʪʦʤ, ʜʝ ʮʷ ʢʫʣʴʪʫʨʘ ʚʠʨʦʱʫʻʪʴʩʷ, ʟʦʢʨʝʤʘ, ʫ ʣʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ, 

ʥʝ ʚʠʚʯʝʥʘ. 

ʂʝʨʫʶʯʠʩʴ ʮʠʤ, ʫ ʮʽʡ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʥʘʤʠ ʙʫʣʦ ʚʟʷʪʦ ʟʘ ʤʝʪʫ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʮʽʥʥʦʩʪʽ ʩʠʥʪʝʪʠʢʽʚ ʜʣʷ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ ʤËʷʢʦʾ ʷʨʦʾ 

ʧʰʝʥʠʮʽ ʫ ʣʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 

 

 ʇʰʝʥʠʮʷ ʤʘʻ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʨʽʟʥʦʤʘʥʽʪʥʫ ʛʝʥʝʪʠʯʥʫ ʦʩʥʦʚʫ, ʷʢʘ ʧʦʭʦʜʠʪʴ 

ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʪʨʴʦʭ ʨʽʟʥʠʭ ʨʦʜʦʥʘʯʘʣʴʥʠʭ ʚʠʜʽʚ, ʟ ʜʨʫʛʦʛʦ ʙʦʢʫ ʟʚʫʞʝʥʫ 
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ʛʝʥʝʪʠʯʥʫ ʦʩʥʦʚʫ, ʦʩʢʽʣʴʢʠ ʣʠʰʝ ʜʝʷʢʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʦʥʘʯʘʣʴʥʠʭ ʚʠʜʽʚ 

ʚʢʣʶʯʠʣʠ ʩʚʦʾ ʛʝʥʠ ʚ ʛʝʥʦʤ ʧʰʝʥʠʮʽ. 

 ɻʝʥʝʪʠʯʥʝ ʨʽʟʥʦʤʘʥʽʪʷ T. durum Desf. ʪʘ Ae. tauschii Coss. ʻ ʜʞʝʨʝʣʦʤ 

ʥʠʟʢʠ ʮʽʥʥʠʭ ʦʟʥʘʢ ʜʣʷ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ ʧʰʝʥʠʮʽ. ɯʥʪʨʦʛʨʝʩʽʷ ʮʠʭ 

ʦʟʥʘʢ ʫ ʛʝʥʦʤ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ ʫʩʢʣʘʜʥʝʥʘ ʚʘʞʢʦʶ ʩʭʨʝʱʫʚʘʥʽʩʪʶ ʚ ʥʘʩʣʽʜʦʢ 

ʥʠʟʴʢʦʾ ʛʦʤʦʣʦʛʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʛʝʥʦʤʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʪʠʢʽʚ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ ʣʝʛʢʦ ʟʜʽʡʩʥʠʪʠ ʧʝʨʝʥʦʩ ʮʽʥʥʠʭ ʛʝʥʽʚ ʚʽʜ ʩʧʽʚʨʦʜʠʯʽʚ ʜʦ 

ʤôʷʢʦʾ ʧʰʝʥʠʮʽ. 

 ʅʘ ʮʴʦʤʫ ʰʣʷʭʫ ʜʦʩʷʛʥʝʥ ̔ ʧʨʘʢʪʠʯʥ ̔ ʨʝʟʫʣʴʪʘʪʠ ʩʪʚʦʨʝʥʥʷʤ ʽ 

ʧʦʰʠʨʝʥʥʷʤ ʧʦʥʘʜ 60 ʢʦʤʝʨʮʽʡʥʠʭ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʯʦʪʠʨʴʦʭ 

ʢʦʥʪʠʥʝʥʪʽʚ. 

ɺ ʋʢʨʘʾʥʽ ʧʠʪʘʥʥʷ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ ʩʠʥʪʝʪʠʢʽʚ ʜʦʩʣʽʜʞʝʥʦ 

ʥʝʜʦʩʪʘʪʥʴʦ ʽ ʩʪʦʩʫʻʪʴʩʷ ʩʝʣʝʢʮʽʾ ʦʟʠʤʦʾ ʤ'ʷʢʦʾ ʧʰʝʥʠʮʽ ʫ ʧʽʚʜʝʥʥʦʤʫ ʨʝʛʽʦʥʽ. 

ʇʠʪʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪ̔ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʪʠʢʽʚ ʜʣʷ ʩʝʣʝʢʮʽʡʥʦʛʦ 

ʧʦʢʨʘʱʝʥʥʷ ʤËʷʢʦʾ ʷʨʦʾ ʧʰʝʥʠʮʽ ʫ ʨʝʛʽʦʥʽ ʾʾ ʚʠʨʦʱʫʚʘʥʥʷ ï ʣʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ 

ʥʝ ʚʠʚʯʝʥʦ. 

ʇʨʠ ʥʘʧʠʩʘʥʥʽ ʨʦʟʜʽʣʫ ʚʠʢʦʨʠʩʪʘʥʦ ʨʦʙʦʪʠ ʘʚʪʦʨʘ [122, 123, 124] 
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ʈʆɿɼɯʃ 2 

ɿɸɻɸʃʔʅɸ ʉʍɽʄɸ ɼʆʉʃɯɼɯɺ, ʋʄʆɺʀ, ʄɸʊɽʈɯɸʃ ʊɸ ʄɽʊʆɼʀʂɸ 

ʇʈʆɺɽɼɽʅʅʗ ɼʆʉʃɯɼɾɽʅʔ 

 

2.1 ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʜʦʩʣʽʜʽʚ 

 

ɻʽʙʨʠʜʠʟʘʮʽʶ ʩʠʥʪʝʪʠʢʽʚ ʟ ʧʰʝʥʠʮʝʶ ʤô̫ ʢʦʶ ʷʨʦʶ ʍʘʨʢʽʚʩʴʢʘ 26 ʪʘ 

ʚʠʚʯʝʥʥʷ ʛʽʙʨʠʜʥʠʭ ʧʦʪʦʤʩʪʚ ʧʨʦʚʦʜʠʣʠ ʫ ʜʚʘ ʧʝʨʽʦʜʠ ( ʪʘʙʣ 2.1):  

1) 2002 ʪʘ 2003 ʨʨ. ɺʽʜ ʪʨʠʨʘʟʦʚʦʛʦ ʙʝʢʢʨʦʩʫʚʘʥʥʷ ʛʽʙʨʠʜʽʚ ʩʦʨʪʦʤ 

ʍʘʨʢʽʚʩʴʢʘ 26 ʪʘ ʥʘʩʪʫʧʥʦʛʦ ʯʦʪʠʨʠʨʘʟʦʚʦʛʦ ʩʘʤʦʟʘʧʠʣʝʥʥʷ ʽ ʜʦʙʦʨʽʚ ʦʜʝʨʞʘʥʦ 

ʥʘʙʽʨ ʢʦʥʩʪʘʥʪʥʠʭ ʣʽʥʽʡ ʪʠʧʫ ʧʰʝʥʠʮʽ ʤËʷʢʦʾ ʷʨʦʾ ʪʘ ʩʧʝʣʴʪʠ ʷʨʦʾ, ʷʢʽ 

ʚʠʚʯʘʣʠʩʴ ʫ 2015ï2020 ʨʨ. 

2) 2015 ʪʘ 2016 ʨʨ. ʜʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʬʦʨʤʦʪʚʦʨʯʦʛʦ ʧʨʦʮʝʩʫ 

ʧʨʦʚʝʜʝʥʦ ʥʦʚʠʡ ʮʠʢʣ ʩʭʨʝʱʫʚʘʥʴ ʤʽʞ ʧʰʝʥʠʮʝʶ ʍʘʨʢʽʚʩʴʢʘ 26 ʪʘ 

ʩʠʥʪʝʪʠʢʘʤʠ, ʧʦʪʦʤʩʪʚʦ ʷʢʠʭ ʚʠʚʯʘʣʦʩʴ ʫ 2016ï2020 ʨʨ. 

ʊʘʙʣʠʮʷ 2.1 ï  ɿʘʛʘʣʴʥʠʡ ʧʣʘʥ ʜʦʩʣʽʜʞʝʥʴ 

ʈʦʢʠ 

ʜʦʩʣʽʜʞʝʥʴ 
ɽʪʘʧ ʨʦʙʦʪʠ, ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʴ 

ʈʦʟʜʽʣ 

ʜʠʩʝʨʪʘʮʽʾ 

1 2 3 

ʇʝʨʰʠʡ ʮʠʢʣ ʩʭʨʝʱʫʚʘʥʴ 

2002ï2005 

ɻʽʙʨʠʜʠʟʘʮʽʷ ʩʠʥʪʝʪʠʢʘ Triticum durum Desf. / 

Aegilops tauschii Coss. IU013954 (ǀ) ʟ ʩʦʨʪʦʤ ʷʨʦʾ 

ʤôʷʢʦʾ ʧʰʝʥʠʮʽ ʍʘʨʢʽʚʩʴʢʘ 26 (ǁ).  

ʆʜʝʨʞʘʥʥʷ F1, F2, ʪʘ ʙʝʢʢʨʦʩʥʠʭ ʧʦʢʦʣʽʥʴ BC1 ï 

BC3. ɼʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʫʩʧʘʜʢʫʚʘʥʥʷ ʦʟʥʘʢ 

ʢʦʣʦʩʘ. 

3.1 

2002ï2005 

ɻʽʙʨʠʜʠʟʘʮʽʷ ʩʠʥʪʝʪʠʢʘ Triticum durum Desf. / 

Aegilops tauschii Coss. IU013948 (ǀ) ʪʘ ʩʦʨʪʦʤ ʷʨʦʾ 

ʤôʷʢʦʾ ʧʰʝʥʠʮʽ ʍʘʨʢʽʚʩʴʢʘ 26 (ǁ).  

ʆʜʝʨʞʘʥʥʷ F1, F2 ʪʘ ʙʝʢʢʨʦʩʥʠʭ ʧʦʢʦʣʽʥʴ BC1 ï BC3. 

ɼʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʫʩʧʘʜʢʫʚʘʥʥʷ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ ʦʟʥʘʢ. 

3.2 
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1 2 3 

2006ï2010 ɼʦʙʦʨʠ ʪʘ ʩʘʤʦʟʘʧʠʣʝʥʥʷ ʫ ʧʦʪʦʤʩʪʚʽ BC3 ï 

2011ï2017 
ɺʠʟʥʘʯʝʥʥʷ ʧʨʦʷʚʫ ʪʘ ʤʽʥʣʠʚʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʾʾ ʝʣʝʤʝʥʪʽʚ ʫ ʢʦʥʩʪʘʥʪʥʠʭ ʽʥʪʨʦʛʨʝʩʠʚʥʠʭ ʣʽʥʽʡ ʽʟ 

ʛʽʙʨʠʜʽʚ ʩʠʥʪʝʪʠʢʽʚ ʟ ʧʰʝʥʠʮʝʶ ʤËʷʢʦʶ 

4 

2015ï2017 ɺʠʟʥʘʯʝʥʥʷ ʚʦʜʦʫʪʨʠʤʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʣʠʩʪʷ ʪʘ 

ʢʦʣʦʩʘ ʽʥʪʨʦʛʨʝʩʠʚʥʠʭ ʣʽʥʽʡ ʧʰʝʥʠʮʽ 
5 

2015ï2018 
ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʩʠʨʦʾ ʢʣʝʡʢʦʚʠʥʠ ʪʘ ʽʥʜʝʢʩʫ 

ʜʝʬʦʨʤʘʮʽʾ ʢʣʝʡʢʦʚʠʥʠ ʫ ʟʝʨʥʽ 29 ʽʥʪʨʦʛʨʝʩʠʚʥʠʭ 

ʣʽʥʽʡ ʧʰʝʥʠʮʽ 

6 

2015ï2018, 

2020 

ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʙʽʣʢʘ ʫ ʟʝʨʥʽ 29 ʽʥʪʨʦʛʨʝʩʠʚʥʠʭ 

ʣʽʥʽʡ ʧʰʝʥʠʮʽ 
6 

ɼʨʫʛʠʡ ʮʠʢʣ ʩʭʨʝʱʫʚʘʥʴ 

2015ï2016 

ɻʽʙʨʠʜʠʟʘʮʽʷ ʩʦʨʪʫ ʷʨʦʾ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ 

ʍʘʨʢʽʚʩʴʢʘ 26 (ǀ) ʟ ʩʠʥʪʝʪʠʢʘʤʠ Triticum durum 

Desf. ï Aegilops tauschii Coss. IU13931, IU13933, 

IU13937, IU13948, IU13974 (ǁ).  

3.3 

2016 ï2018 ɼʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʫʩʧʘʜʢʫʚʘʥʥʷ ʦʟʥʘʢ ʫ 

ʛʽʙʨʠʜʽʚ F1 ʪʘ F2 
3.3 

 

 

2.2 ˆʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʽ ʪʘ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʯʘʩʪʠʥʘ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʢʦʥʫʚʘʣʘʩʴ ʫ ʩʠʩʪʝʤʽ 

ʧʦʣʴʦʚʠʭ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ 2002ï2020 ʨʨ. ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʽʥʪʨʦʜʫʢʮʽʾ ʪʘ 

ʟʙʝʨʽʛʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ ʛʝʥʝʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʪʘ ʥʘ ʜʦʩʣʽʜʥʠʭ ʧʦʣʷʭ ʥʘʫʢʦʚʦʾ ʩʽʚʦʟʤʽʥʠ ɯʥʩʪʠʪʫʪʫ 

ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤʝʥʽ ɺ.ʗ. ʖʨ'ʻʚʘ ʅɸɸʅ, ʷʢʝ ʨʦʟʪʘʰʦʚʘʥʝ ʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ 

ʯʘʩʪʽ ʣʽʚʦʙʝʨʝʞʥʦʛʦ ʣʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʚ 15 ʢʤ ʚʽʜ ʤ. ʍʘʨʢʦʚʘ (ʍʘʨʢʽʚʩʴʢʘ ʦʙʣ., 

ʍʘʨʢʽʚʩʴʢʠʡ ʨ-ʦʥ).   
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ˆʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʜʦʩʣʽʜʥʠʭ ʧʦʣʽʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʠʧʦʚʠʤ 

ʩʣʘʙʦʚʠʣʫʛʦʚʘʥʠʤ ʚʘʞʢʦʩʫʛʣʠʥʠʩʪʠʤ ʧʠʣʫʚʘʪʦʛʦ ʧʦʪʫʞʥʠʤ ʯʦʨʥʦʟʝʤʦʤ, 

ʛʣʠʙʦʢʠʤ, ʩʝʨʝʜʥʴʦʛʫʤʫʩʥʠʤ, ʚʘʞʢʦ ʩʫʛʣʠʥʢʦʚʠʤ ʥʘ ʣʝʩʦʚʽʡ ʧʦʨʦʜʽ ʟ 

ʪʦʚʱʠʥʦʶ ʛʫʤʫʩʦʚʦʛʦ ʰʘʨʫ ʜʦ 75 ʩʤ ʟʘ ʚʤʽʩʪʫ ʛʫʤʫʩʫ 4,9ï5,1 % ʟ ʟʘʧʘʩʘʤʠ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ 0,29 % ʘʟʦʪʫ, 0,17 % ʬʦʩʬʦʨʫ ʽ 1,95 % ʢʘʣʽʶ. ɻʽʜʨʦʣʽʪʠʯʥʘ 

ʢʠʩʣʦʪʥʽʩʪʴ 3,29 ʤʤ ʥʘ 100 ʛ ˇʨʫʥʪʫ, PH 5.8. ɻʨʫʥʪʦʚʽ ʚʦʜʠ ʟʘʣʷʛʘʶʪʴ ʥʘ 

ʛʣʠʙʠʥʽ 15 20 ʤ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʥʝ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʨʦʩʣʠʥ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʦʩʥʦʚʥʫ ʚʦʣʦʛʫ ʨʦʩʣʠʥʠ ʦʪʨʠʤʫʶʪʴ ʟ ʘʪʤʦʩʬʝʨʥʠʭ 

ʦʧʘʜʽʚ [1]. 

ʋ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʟʦʥʠ ʣ̔ ʩʦʩʪʝʧʫ ʢʣʽʤʘʪ ʧʦʤʽʨʥʦ-

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʫʭʠʤʠ ʩʭʽʜʥʠʤʠ ʚʽʪʨʘʤʠ, ʟʥʘʯʥʠʤʠ 

ʧʝʨʝʧʘʜʘʤʠ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʚ ʣʽʪʥʽʡ ʧʝʨʽʦʜ.  

ʋ ʨʦʢʠ ʟ ʪʨʠʚʘʣʦʶ ʚʽʜʩʫʪʥʽʩʪʶ ʦʧʘʜʽʚ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʚʠʩʦʢʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ, ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʦʶ ʚʦʣʦʛʽʩʪʶ ʡ ʚʽʪʨʦʤ ʩʪʚʦʨʶʶʪʴʩ ̫

ʫʤʦʚʠ ʜʣʷ ʟʘʩʫʰʣʠʚʠʭ ʡ ʩʫʭʦʚʽʡʥʠʭ ʷʚʠʱ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʫʪʪʻʚʠʭ ʢʦʣʠʚʘʥʴ 

ʫʨʦʞʘʶ ʟʝʨʥʘ. ʉʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʩʢʣʘʜʘʻ 6ï8 Áʉ, ʘ ʟʘ 

ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʧʰʝʥʠʮʽ 14ï16 Áʉ. ʉʫʤʘ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʙʣʠʟʴʢʦ 

2700 Áʉ. ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʷʨʦʾ ʧʰʝʥʠʮʽ ʩʪʘʥʦʚʠʪʴ ʚ 

ʩʝʨʝʜʥʴʦʤʫ 91 ʜʦʙʫ; ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʨʽʢ 450ï650 ʤʤ ʪʘ ʙʽʣʷ 270 ʤʤ ʟʘ 

ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ ʙʽʣʴʰʝ +10 Áʉ. ʇʨʠ ʮʴʦʤʫ ɻʊʂ 

ʩʪʘʥʦʚʠʪʴ 1,0 [2]. 

ɿʠʤʦʚʠʡ ʧʝʨʽʦʜ ʤʘʣʦʩʥʽʞʥʠʡ, ʟ ʯʘʩʪʠʤʠ ʪʘ ʛʣʠʙʦʢʠʤʠ ʚʽʜʣʠʛʘʤʠ. 

ʇʝʨʝʚʘʞʘʶʯʽ ʚʽʪʨʠ ï ʩʭʽʜʥʦʛʦ ʪʘ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʛʦ ʥʘʧʨʷʤʢʫ. ʉʝʨʝʜʥʷ 

ʪʨʠʚʘʣʽʩʪʴ ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝʨʽʦʜʫ ʩʪʘʥʦʚʠʪʴ 115 ʜʽʙ. ʇʝʨʝʭʽʜ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʯʝʨʝʟ 0 ʉ̄ ʚʽʜʙʫʚʘʻʪʴʩʷ 20ï25 ʙʝʨʝʟʥʷ, ʽʥʢʦʣʠ ʥʘ 8ï10 ʜʦʙʫ 

ʨʘʥʽʰʝ ʘʙʦ ʧʽʟʥʽʰʝ. ɺʝʩʥʷʥʽ ʧʨʠʤʦʨʦʟʢʠ ʧʨʠʧʠʥʷʶʪʴʩʷ ʚ 3 ʜʝʢʘʜʽ ʢʚʽʪʥʷ, ʘʣʝ ʚ 

ʜʝʷʢʽ ʨʦʢʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʽ ʚ ʪʨʘʚʥʽ. 

ʃʽʪʥʽ ʤʽʩʷʮʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ.  

ʋ ʣʽʪʥʽ ʤʽʩʷʮʽ ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʯʝʨʚʥʽ 19,3 ̄ʉ, ʫ ʣʠʧʥʽ ʚʦʥʘ 

ʩʢʣʘʜʘ ̒ 21,3 ʉ̄. ʄʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʜʦʩʷʛʘʻ 38ï39 ʉ̄, ʘ ʥʘ 
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ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ 50 ʉ̄. ɺʽʪʨʠ ʧʝʨʝʚʘʞʥʦ ʟʘʭʽʜʥʦʛʦ ʪʘ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ 

ʥʘʧʨʷʤʢʫ.  

ʈʦʟʧʦʜʽʣʝʥʥʷ ʦʧʘʜʽʚ ʥʝʨʽʚʥʦʤʽʨʥʝ ʚʧʨʦʜʦʚʞ ʨʦʢʫ. ʅʘʡʙʽʣʴʰʘ ʾʭ ʢʽʣʴʢʽʩʪʴ 

ʚʠʧʘʜʘʻ ʚ ʣʠʧʥʽ ï 75,9 ʤʤ, ʘ ʚ ʪʨʘʚʥʽ ʪʘ ʯʝʨʚʥʽ ʚʽʜʧʦʚʽʜʥʦ 51,4 ʤʤ ʽ 70,2 ʤʤ. 

ɹʝʨʝʟʝʥʴ ʪʘ ʢʚʽʪʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ. ʅʘʡʙʽʣʴʰʘ 

ʢʽʣʴʢʽʩʪʴ ʜʽʙ ʟ ʦʧʘʜʘʤʠ ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ ʣʽʪʦ 35ï40 ʜʽʙ. ʉʝʨʝʜʥʷ ʙʘʛʘʪʦʨʽʯʥʘ 

ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʠʪʴ 63 %.  

ʋ 2002 ʨʦʮʽ ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʢʚʽʪʥʷ ï ʯʝʨʚʥʷ ʙʫʣʘ ʚʠʱʝ  

ʩʝʨʝʜʥʴʦ ʾʙʘʛʘʪʦʨʽʯʥʦʾ ʥʘ 2,2 ʉ̄ ï 1,2 ʉ̄ ʚ̔ ʜʧʦʚʽʜʥʦ. ʋ ʣʠʧʥʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 26,3 ʉ̄, ʱʦ ʧʝʨʝʚʠʱʫʻ ʩʝʨʝʜʥʶ ʙʘʛʘʪʦʨʽʯʥʫ ʪʝʤʧʝʨʘʪʫʨʫ  

ʥʘ 5 ʉ̄ ̔ ʻ ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ. ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ 

ʢʚʽʪʝʥʴ ï ʯʝʨʚʝʥʴ ʤʽʩʷʮʽ ʙʫʣʘ ʥʠʞʯʝ ʟʘ ʩʝʨʝʜʥʶ ʙʘʛʘʪʦʨʽʯʥʫ ʥʘ 19 ʤʤ, 29,4ʤʤ ʪʘ 

21 ʤʤ ʚ̔ ʜʧʦʚʽʜʥʦ. ʋ ʣʠʧʥʽ ʥʘʚʧʘʢʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ 

ï 104,3 ʤʤ , ʱʦ ʧʝʨʝʚʠʱʫʻ ʥʘ 44,3 ʤʤ ʪʘ ʥʘ 73,8 % ʙʘʛʘʪʦʨʽʯʥʽ ʜʘʥʽ ʚʽʜʧʦʚʽʜʥʦ. 

ʋ 2003 ʨ. ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʢʚʽʪʥʽ ʩʪʘʥʦʚʠʣʘ 8,5 ʉ̄, ʘ 

ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʚʽʜʤʽʪʠʣʠ ʥʘ 26 ʤʤ, ʪʦʙʪʦ ʥʘ 76,5 % ʥʠʞʯʝ ʟʘ ʩʝʨʝʜʥʶ 

ʙʘʛʘʪʦʨʽʯʥʫ. ɺ ʪʨʘʚʥʽ ʪʝʤʧʝʨʘʪʫʨʘ ʙʫʣʘ ʚʠʱʝ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʥʘ 3,5 ʉ̄, ʘ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʥʘ 26,4 % ʤʝʥʰʝ ʟʘ ʩʝʨʝʜʥʶ ʙʘʛʘʪʦʨʽʯʥʫ. ʋ ʯʝʨʚʥʽ ʪʘ ʣʠʧʥʽ 

ʥʘʚʧʘʢʠ ʙʫʣʠ ʫʤʦʚʠ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʥʽʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ, ʘ ʟʘ 

ʢʽʣʴʢʦʩʪʶ ʦʧʘʜʽʚ ʧʝʨʝʚʠʱʫʚʘʣʠ  ʙʘʛʘʪʦʨʽʯʥʽ ʜʘʥʽ ʥʘ 59 % ʪʘ 208 % ʚʽʜʧʦʚʽʜʥʦ. 

ɺʝʩʥʷʥʠʡ ʧʝʨʽʦʜ 2004 ʨ. ʙʫʚ ʜʦʩʠʪʴ ʚʦʣʦʛʠʤ. ʋ ʢʚʽʪʥʽ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ ʚʽʜʤʽʯʘʣʘʩʷ ʥʘ ʨʽʚʥʽ ʟ ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ, ʘ ʫ ʪʨʘʚʥʽ ʥʠʞʯʝ ʟʘ 

ʩʝʨʝʜʥʴʦʶ ʥʘ 1,1 ʉ̄. ɿʘ ʮʽ ʜʚʘ ʤʽʩʷʮʽ ʩʫʤʘ ʦʧʘʜʽʚ ʩʢʣʘʜʘʣʘ 135,5 ʤʤ. ʂʽʣʴʢʽʩʪʴ 

ʦʧʘʜʽʚ ʫ ʪʨʘʚʥʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʥʘ 54 ʤʤ (108 %) ʚʠʠɦʭ ʟʘ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʫ. 

ʋ ʯʝʨʚʥʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʠʞʝʥʥʷ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 18,9 ʉ̄ 

(ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʘ 19,3 ʉ̄), ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʥʠʞʯʘ ʟʘ ʙʘʛʘʪʦʨʽʯʥʽ ʜʘʥʽ ʥʘ 

19,8 %. ʋ ʣʠʧʥʽ ʩʫʤʘ ʦʧʘʜʽʚ ʩʪʘʥʦʚʠʣʘ 101 ʤ , ʱʦ ʚʠʱʝ ʟʘ ʩʝʨʝʜʥʽ ʙʘʛʘʪʦʨʽʯʥ ̔

ʥʘ 68,3 ʤʤ.  
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ʂʚʽʪʝʥʴ 2005 ʨ. ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʪʝʤʧʝʨʘʪʫʨʦʶ, ʚʠʱʦʶ ʟʘ ʥʦʨʤʠ ʥʘ 4 ʉ̄, 

ʩʫʤʘ ʦʧʘʜʽʚ ʟʘʬʽʢʩʫʚʘʣʠ ʤʝʥʰʝ ʥʦʨʤʠ ʥʘ 52,6 % . ʋ ʪʨʘʚʥʽ ʪʝʤʧʝʨʘʪʫʨʘ ʙʫʣʘ 

ʧʽʜʚʠʱʝʥʘ ʥʘ 4,1 ʉ̄, ʩʫʤʘ ʦʧʘʜʽʚ ʩʪʘʥʦʚʠʣʘ 37,2 ʤʤ. ʋ ʯʝʨʚʥʽ ʩʝʨʝʜʥʷ ʜʦʙʦʚʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʘʥʦʚʠʣʘ 18,7 ʉ̄ ʪʘ ʩʫʤʘ ʦʧʘʜʽʚ ʙʫʣʘ ʙʽʣʴʰʝ ʟʘ ʩʝʨʝʜʥʶ 

ʙʘʛʘʪʦʨʽʯʥʫ ʥʘ 91,3 ʤʤ ï 149,7 % . ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʣʠʧʥʷ 

ʧʝʨʝʚʠʱʫʚʘʣʘ ʩʝʨʝʜʥʶ ʙʘʛʘʪʦʨʽʯʥʫ ʥʘ 0,7 
0
ʉ. ʉʫʤʘ ʦʧʘʜʽʚ ʟʘ ʤʽʩʷʮʴ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚʠʝɦ ʟʘ ʩʝʨʝʜʥʶ ʙʘʛʘʪʦʨʽʯʥʫ ʥʘ 60 ʤʤ.  

ʉʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʢʚʽʪʥʽ 2006 ʨ. ʙʫʣʘ ʚʽʜʤʽʯʝʥʘ ʥʠʞʯʝ ʟʘ ʥʦʨʤʫ 

ʥʘ 0,7 ʉ̄. ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʚ ʪʨʘʚʥʽ ʧʝʨʝʚʠʱʫʚʘʣʘ ʥʦʨʤʫ ʥʘ 22,5 ʤʤ. ɺ ʪʨʘʚʥʽ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʙʫʣʘ ʥʘ ʨʽʚʥʽ ʙʘʛʘʪʦʨʽʯʥʦʾ ʥʦʨʤʠ. ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʚ ʪʨʘʚʥʽ 

ʧʝʨʝʚʠʱʫʚʘʣʘ ʩʝʨʝʜʥʶ ʙʘʛʘʪʦʨʽʯʥʫ ʥʘ 14 ʤʤ. ʉʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʣʠʧʥʷ ʙʫʣʘ ʥʘ 1,3 ʉ̄ ʥʠʞʯʦʶ ʚʽʜ ʙʘʛʘʪʦʨʽʯʥʦʾ, ʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʩʢʣʘʣʘ ʣʠʰʝ 

16,5 ʤʤ, ʱʦ ʥʘ 43,5 ʤʤ ʥʠʞʯʝ ʙʘʛʘʪʦʨʽʯʥʦʾ. ʋ 2006 ʨ. ʚʝʛʝʪʘʪʠʚʥʠʡ ʧʝʨʽʦʜ ʙʫʚ 

ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʧʰʝʥʠʮʽ. 

ʋ 2007 ʨ. ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʢʚʽʪʥʷ ʙʫʣʠ ʧʨʦʭʦʣʦʜʥʠʤʠ, ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʚ ʢʚʽʪʥʽ 

ʩʪʘʥʦʚʠʣʘ 17,5 ʤʤ. ʋ ʪʨʘʚʥʽ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚʠʱʝ ʙʘʛʘʪʦʨʽʯʥʦʾ ʥʘ 

2,3 ʉ̄. ɺ ʯʝʨʚʥʽ ʩʫʤʘ ʦʧʘʜʽʚ ʟʘ ʜʝʢʘʜʫ ʙʫʣʘ ʥʘ 33 ʤʤ ʚʠʱʦʶ ʚʽʜ ʥʦʨʤʠ,  

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʥʠʞʯʝ ʨʽʚʥ ̫ ʙʘʛʘʪʦʨʽʯʥʦʾ ʥʘ 1,1 ʉ̄ . ɺ ʣʠʧʥʽ 

ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʟʥʘʭʦʜʠʣʘʩʴ ʚ ʤʝʞʘʭ ʩʝʨʝʜʥʴʦʾ 

ʙʘʛʘʪʦʨʽʯʥʦʾ, ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʙʫʣʘ ʤʝʥʰʦʶ ʥʘ 28,3 %. 

ʉʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚ ʢʚʽʪʥʽ 2008 ʨ. ʩʪʘʥʦʚʠʣʘ 11,1 ʉ̄, ʘ 

ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʧʝʨʝʚʠʱʫʚʘʣʘ ʩʝʨʝʜʥʶ ʙʘʛʘʪʦʨʽʯʥʫ ʥʘ 41,7 ʤʤ. ʋ ʪʨʘʚʥʽ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʟʥʠʞʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ, ʱʦ ʙʫʚ ʥʘ 1,8 ʉ̄ ʤʝʥʰʝ ʟʘ 

ʙʘʛʘʪʦʨʽʯʥʽ ʜʘʥʽ. ɺ ʯʝʨʚʥʽ ʪʘ ʣʠʧʥʽ ʙʫʣʠ ʫʤʦʚʠ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʥʴʦ ʙʘʛʘʪʦʨʽʯʥʠʭ 

ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ ʪʘ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ. 

ʉʝʨʝʜʥʴʦʜʦʙʦʚʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʢʚʽʪʥʽ 2009 ʨ. ʙʫʣʠ ʥʠʞʯʠʤʠ ʚʽʜ ʙʘʛʘʪʦʨʽʯʥʠʭ 

ʟʥʘʯʝʥʴ ʥʘ 0,5 ʉ̄. ɿʥʘʯʥʦ ʤʝʥʰʦʶ ʙʫʣʘ ʽ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ï ʥʘ 30,8 ʤʤ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʮʝʡ ʤʽʩʷʮʴ ʷʢ ʧʨʦʭʦʣʦʜʥʠʡ ʽ ʩʫʭʠʡ. ʊʘʢʽ ʫʤʦʚʠ ʩʧʨʠʯʠʥʠʣʠ 

ʥʝʨʽʚʥʦʤʽʨʥʫ ʧʦʷʚʫ ʩʭʦʜʽʚ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʠʣʦʩʴ ʥʘ ʛʫʩʪʦʪʽ ʧʦʩʽʚʽʚ. ʋ 
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ʪʨʘʚʥʽ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʟʥʠʞʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʟ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʚ 

ʤʝʞʘʭ ʥʦʨʤʠ. ʉʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚ ʯʝʨʚʥʽ ʙʫʣʘ ʙʽʣʴʰʦʶ ʟʘ 

ʙʘʛʘʪʦʨʽʯʥʫ ʥʘ 2,2 
ʦ
ʉ, ʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʤʝʥʰʦʶ ʥʘ 37,4 ʤʤ ʧʦʨʽʚʥʷʥʦ ʜʦ 

ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʾ ʥʦʨʤʠ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʣʦ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʜʦʩʪʠʛʘʥʥʷ ʟʝʨʥʘ. ɺ ʣʠʧʥʽ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʥʘʙʣʠʞʘʣʘʩʴ ʜʦ 

ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ 22,6 
ʦ
ʉ 

ʪʘ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ 96ʤʤ. ɿʘʛʘʣʦʤ ʚʝʩʥʷʥʦ-ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ 2009 ʨʦʢʫ 

ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ ʧʦʩʫʰʣʠʚʠʡ ʪʘ ʪʝʧʣʠʡ. 

ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʢʚʽʪʥʽ 2010 ʨ. ʩʢʣʘʜʘʣʘ 10,3 
ʦ
ʉ , ʱʦ 

ʧʝʨʝʚʠʱʫʚʘʣʦ ʙʘʛʘʪʦʨʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʥʘ 1,1 
ʦ
ʉ. ʉʫʤʘ ʦʧʘʜʽʚ ʟʘ ʤʽʩʷʮʴ ʩʢʣʘʜʘʣʘ 

13,4 ʤʤ. ɺ ʪʨʘʚʥʽ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʠʣʘ 17,7 
ʦ
ʉ , ʱʦ ʙʫʣʦ ʚʠʱʝ ʟʘ ʟʘ 

ʩʝʨʝʜʥʶ ʙʘʛʘʪʦʨʽʯʥʫ ʥʘ 2,1 
ʦ
ʉ. ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʪʨʘʚʝʥʴ ʩʪʘʥʦʚʠʣʘ 63 ʤʤ. 

ʏʝʨʚʝʥʴ 2010 ʨ. ʚʠʷʚʠʚʩʷ ʩʧʝʢʦʪʥʠʤ, ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 

ʩʪʘʥʦʚʠʣʘ 22,8 
ʦ
ʉ ʽ ʙʫʣʘ ʚʠʱʦʶ ʟʘ ʥʦʨʤʫ ʥʘ 2,1 

ʦ
ʉ. ʉʫʤʘ  ʦʧʘʜʽʚ ʚ ʯʝʨʚʥʽ 

ʩʢʣʘʜʘʣʘ 26 ʤʤ. ʋ ʣʠʧʥʽ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʠʣʘ 24,7
 

ʦ
ʉ, ʱʦ ʥʘ 3,5 

ʦ
ʉ ʚʠʱʝ ʟʘ ʥʦʨʤʫ. ʉʫʤʘ ʦʧʘʜʽʚ ʟʘ ʣʠʧʝʥʴ ʩʪʘʥʦʚʠʣʘ 102,2 ʤʤ.  

ʋ 2011 ʨ. ʪʝʤʧʝʨʘʪʫʨʘ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʧʝʨʝʚʠʱʫʚʘʣʘ ʙʘʛʘʪʦʨʽʯʥʫ 

ʥʘ 1,7 
ʦ
ʉ. ʋ ʢʚʽʪʥʽ ʦʧʘʜʽʚ ʙʫʣʦ ʥʘ 51,2 % ʥʠʞʯʝ, ʥʽʞ ʟʘ ʩʝʨʝʜʥʽʤʠ ʙʘʛʘʪʦʨʽʯʥʠʤʠ 

ʜʘʥʠʤʠ, ʪʨʘʚʝʥʴ ʪʘ ʣʠʧʝʥʴ ʙʫʣʠ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʥʴʦ ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʦʧʘʜʽʚ. ʋ ʯʝʨʚʥʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʱʦ 

ʧʝʨʝʚʠʱʽʣʦ ʥʦʨʤʫ ʥʘ 134 ʤʤ, 219,7 %. 

2012 ʨ. ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʩʷ ʷʢ ʜʫʞʝ ʧʦʩʫʰʣʠʚʠʡ, ʫ ʢʚʽʪʥʽ  - ʣʠʧʥʽ ʢʽʣʴʢʽʩʪʴ 

ʦʧʘʜʽʚ ʙʫʣʘ ʥʠʟʴʢʦʶ (1,1 ʤʤ, 27 ʤʤ, 48 ʤʤ, 20 ʤʤ ʚʽʜʧʦʚʽʜʥʦ) ʪʘ 

ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʙʫʣʘ ʙʽʣʴʰʦʶ ʟʘ ʙʘʛʘʪʦʨʽʯʥ ̔ʧʦʢʘʟʥʠʢʠ ʥʘ 4 Üʉ. 

ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʢʚʽʪʥʷ, ʪʨʘʚʥʷ ʪʘ ʯʝʨʚʥʷ 2013ʨ. ʟʥʘʯʥʦ 

ʧʝʨʝʚʠʱʫʚʘʣʘ ʩʝʨʝʜʥʶ ʙʘʛʘʪʦʨʽʯʥʫ ï ʥʘ 3,6 ʉ̄ ʚ ʢʚʽʪʥʽ, 5,7 ʉ̄ ʚ ʪʨʘʚʥʽ, 3,8 ʉ̄ ʚ 

ʯʝʨʚʥʽ. ʊʝʤʧʝʨʘʪʫʨʘ ʣʠʧʥʷ ʚʽʜʤʽʯʝʥʘ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ  21,3 Üʉ. 

ʉʫʤʘ ʦʧʘʜʽʚ ʢʚʽʪʝʥʴ ï ʯʝʨʚʝʥʴ ʟʥʘʯʥʦ ʤʝʥʰʝ ʧʦʢʘʟʥʠʢʽʚ ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ 

ʥʘ 93,8 % , 28 %, 14,7 % ʚʽʜʧʦʚʽʜʥʦ. ʉʫʤʘ ʦʧʘʜʽʚ ʫ ʣʠʧʥʽ ʧʝʨʝʚʠʱʫʚʘʣʦ ʩʝʨʝʜʥʻ 
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ʙʘʛʘʪʦʨʽʯʥʝ ʟʥʘʯʝʥʥʷ ʥʘ 11,6 %. ʊʦʙʪʦ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʙʫʚ ʞʘʨʢʠʤ  ̔

ʧʦʩʫʰʣʠʚʠʤ. 

ʋ 2014 ʨ. ʪʝʤʧʝʨʘʪʫʨʘ ʙʫʣʘ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ, ʘʣʝ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʚʘʣʘ ʩʝʨʝʜʥʽ ʙʘʛʘʪʦʨʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʚʽʪʥʷ ï 

ʯʝʨʚʥʷ ʥʘ 13 ʤʤ, 20 ʤʤ, 67 ʤʤ , ʘʙʦ 61,8 %, 28,6 % , 116 % ʚʽʜʧʦʚʽʜʥʦ. 

ʋ 2015 ʨ. ʪʝʤʧʝʨʘʪʫʨʘ ʙʫʣʘ ʙʣʠʟʴʢʦʶ ʜʦ ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ. ʉʫʤʘ 

ʦʧʘʜʽʚ ʫ ʯʝʨʚʥʽ ʩʪʘʥʦʚʠʣʘ 104 ʤʤ, ʱʦ ʥʘ 70 % ʙʽʣʴʰʝ ʟʘ ʩʝʨʝʜʥʶ ʙʘʛʘʪʦʨʽʯʥʫ. ʋ 

ʣʠʧʥʽ, ʫ ʧʝʨʽʦʜ ʥʘʣʠʚʫ ʡ ʜʦʩʪʠʛʘʥʥʷ ʟʝʨʥʘ, ʚʠʧʘʣʦ 42,6 ʤʤ ʦʧʘʜʽʚ, ʱʦ ʥʘ 29 % 

ʤʝʥʰʝ ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ, ʦʪʞʝ ʮʝʡ ʧʝʨʽʦʜ ʙʫʚ ʧʦʩʫʰʣʠʚʠʤ. 

ʋ 2016 ʨ. ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʥʽʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʉʫʤʘ 

ʦʧʘʜʽʚ ʫ ʯʝʨʚʥʽ ʩʪʘʥʦʚʠʣʘ 43 ʤʤ, ʱʦ ʥʘ 29,5 % ʤʝʥʰʝ ʟʘ ʩʝʨʝʜʥʶ ʙʘʛʘʪʦʨʽʯʥʫ. 

ʋ ʣʠʧʥʽ, ʫ ʧʝʨʽʦʜ ʥʘʣʠʚʫ ʡ ʜʦʩʪʠʛʘʥʥʷ ʟʝʨʥʘ, ʚʠʧʘʣʦ 106 ʤʤ ʦʧʘʜʽʚ, ʱʦ ʥʘ 76,6 

% ʧʝʨʝʚʠʱʠʣʦ ʙʘʛʘʪʦʨʽʯʥʫ ʚʝʣʠʯʠʥʫ ʽ ʩʧʨʠʷʣʦ ʙʽʣʴʰʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ 

ʧʰʝʥʠʮʽ. 

2017 ʨ. ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʫʤʦʚʘʤʠ ʙʣʠʟʴʢʠʤʠ ʜʦ 

ʩʝʨʝʜʥʽʭ ʙʘʛʘʪʦʨʽʯʥʠʭ. ʉʫʤʘ ʦʧʘʜʽʚ ʫ ʪʨʘʚʥʽ, ʯʝʨʚʥʽ ʪʘ ʣʠʧʥʽ ʙʫʣʘ ʤʝʥʰʝ 

ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 14 ʤʤ, 43 ʤʤ ʽ ʥʘ 28 ʤʤ, ʘʙʦ ʥʘ 28 %,  

70,59 %   ʪʘ 46,7 %. ʆʪʞʝ ʨʽʢ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʧʦʩʫʰʣʠʚʠʡ. 

ʋ 2018 ʨ. ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʽʜʤʽʯʘʣʘʩʷ ʷʢ ʚʠʘɦ ʟʘ ʩʝʨʝʜʥʶ 

ʙʘʛʘʪʦʨʽʯʥʫ. ʋ ʯʝʨʚʥʽ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʘʥʦʚʠʣʘ 21,6 Áʉ, ʩʫʤʘ ʦʧʘʜʽʚ ʙʫʣʘ 43 ʤʤ, 

ʱʦ ʥʘ 29,5 % ʤʝʥʴʰʝ ʟʘ ʩʝʨʝʜʥʶ ʙʘʛʘʪʦʨʽʯʥʫ; ʫ ʣʠʧʥʽ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ 

ʩʪʘʥʦʚʠʣʘ 29 ʤʤ, ʪʦʙʪʦ ʥʘ 51,7 % ʤʝʥʰʝ ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ, ʦʪʞʝ ʨʽʢ ʪʘʢʦʞ 

ʙʫʚ ʧʦʩʫʰʣʠʚʠʤ. 

ʋ 2019 ʨ. ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʞʘʨʢʠʤ  ̔ ʧʦʩʫʰʣʠʚʠʤ. 

ʉʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʢʚʽʪʝʥʴ - ʯʝʨʚʝʥʴ, ʧʝʨʝʚʠʱʠʣʘ ʙʘʛʘʪʦʨʽʯʥʽ ʜʘʥʽ 

ʥʘ 2,3 Üʉ, 2,8 Üʉ, 5,4  Üʉ ʚʽʜʧʦʚʽʜʥʦ. ʉʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʣʠʧʥʷ ʙʫʣʘ ʥʘ 

ʨʽʚʥʽ ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ  22 Üʉ. ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʚ ʢʚʽʪʥʽ ʙʫʣʘ ʚʠʱʝ ʟʘ 

ʩʝʨʝʜʥʶ ʙʘʛʘʪʦʨʽʯʥʫ  ʥʘ 10 ʤʤ, ʚ ʪʨʘʚʥʽ ʪʘʢʦʞ ʥʠʞʯʝ ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ ʥʘ 

7 ʤʤ , ʘ ʚ ʯʝʨʚʥʽ 15,2 ʤʤ- ʥʠʞʯʝ ʥʘ 45,8 % ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ, ʫ ʧʝʨʽʦʜ 
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ʥʘʣʠʚʫ ʡ ʜʦʩʪʠʛʘʥʥʷ ʟʝʨʥʘ  - ʣʠʧʥʽ ʤʝʥʰʦʶ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ  ʥʘ 3 ʤʤ 

ʘʙʦ 5 % . 

ʋ 2020 ʨ. ʧʦʛʦʜʥʽ ʫʤʦʚʠ. ʚʽʜʟʥʘʯʠʣʠʩʴ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʫ ʪʨʘʚʥʽ 

ï 108 ʤʤ ʟʘ ʥʦʨʤʠ 50 ʤʤ, ʜʝʬʽʮʠʪʦʤ ʫ ʯʝʨʚʥʽ ï ʚʽʜʧʦʚʽʜʥʦ 15,2 ʤʤ ʽ ʥʦʨʤʠ 60 

ʤʤ ʽ ʧʝʨʝʚʠʱʝʥʥʷʤ ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ  ʫ ʣʠʧʥʽ ï 107ʤʤ ʽ 60 ʤʤ. ʇʨʠ ʮʴʦʤʫ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚ ʫʩʽ ʤʽʩʷʮʽ ʙʫʣʘ ʙʣʠʟʴʢʦʶ ʜʦ ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ. 

ʆʪʞʝ, ʫʤʦʚʠ ʨʦʢʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʷʢ ʫ ʮʽʣʦʤʫ ʚʦʣʦʛʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʟʘ 

ʦʩʥʦʚʥʠʤʠ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʩʪʚʦʨʠʣʦ ʫʤʦʚʠ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʧʨʦʷʚʫ, ʤʽʥʣʠʚʦʩʪʽ ʪʘ ʫʩʧʘʜʢʫʚʘʥʥʷ ʦʟʥʘʢ ʚ ʫʤʦʚʘʭ ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʃʽʩʦʩʪʝʧʫ 

ʋʢʨʘʾʥʠ.  

 

ʈʠʩʫʥʦʢ 2.1 ï ɺʽʜʭʠʣʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ (
0
ʉ) ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ ʚ 

ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, 2002ï2020 ʨʨ.   
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ʈʠʩʫʥʦʢ 2.2 ï ɺʽʜʭʠʣʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ (ʤʤ) ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ ʟʘ 

ʤʽʩʷʮʷʤʠ ʚ ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, 2002ï2020 ʨʨ. 

 

2.3 ʄʘʪʝʨʽʘʣ ʜʦʩʣʽʜʞʝʥʴ 

ʄʘʪʝʨʽʘʣʘʤʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʥʘʤʠ ʚʠʢʦʨʠʩʪʘʥʦ ʧʝʨʚʠʥʥʽ ʘʤʬʽʜʠʧʣʦʾʜʠ 

(ɸɼ) T. durum / Ae. tauschii ʪʘ T. persicum / Ae. tauschii (2n = 42), ʥʘʜʘʥʽ 

ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʮʝʥʪʨʫ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʄʽʞʥʘʨʦʜʥʠʤ 

ʮʝʥʪʨʦʤ ʧʦʢʨʘʱʝʥʥʷ ʢʫʢʫʨʫʜʟʠ ʽ ʧʰʝʥʠʮʽ (CIMMYT, ʄʝʢʩʠʢʘ), ʩʪʚʦʨʝʥʽ ʚ 

ʫʤʦʚʘʭ ʪʨʦʧʽʯʥʦʛʦ ʢʣʽʤʘʪʫ (ʄʝʢʩʠʢʘ) ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʮʽʥʥʠʭ 
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ʦʟʥʘʢ ʽʩʥʫʶʯʠʭ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ. ɹʫʣʦ ʧʝʨʝʜʘʥʦ 99 ʩʠʥʪʝʪʠʯʥʠʭ ʬʦʨʤ, ʱʦ ʙʫʣʠ 

ʦʜʥʽ ʟ ʥʘʡʢʨʘʱʠʭ ʟ 521 ʩʠʥʪʝʟʦʚʘʥʦʡ ʬʦʨʤʠ, ʟ ʷʢʠʭ ʞʠʪʪʻʟʜʘʪʥʠʤʠ ʚ ʫʤʦʚʘʭ 

ʩʭʽʜʥʦʛʦ ʣʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʚʠʷʚʠʣʠʩʴ ʣʠʰʝ 24 ʟʨʘʟʢʘ. ɿʘ ʢʦʤʧʣʝʢʩʦʤ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʚʦʥʠ ʻ ʪʠʧʦʚʠʤʠ ʩʧʝʣʴʪʦʾʜʘʤʠ, ʱʦ ʥʘʙʣʠʞʝʥʽ ʜʦ 

ʘʟʽʘʪʩʴʢʦʾ ʩʧʝʣʴʪʠ (T. spelta subsp. kuckuckianum). ʆʜʠʥ ʩʠʥʪʝʪʠʢ - T. persicum / 

Ae. tauschii Coss  ʦʜʝʨʞʘʥʦ ʟ ʋʥʽʚʝʨʩʠʪʝʪʫ ʤ. ʂʽʦʪʦ, ʗʧʦʥʽʷ. 

ʄʘʪʝʨʠʥʩʴʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ (ʦʪʞʝ ʜʞʝʨʝʣʘʤʠ ʮʠʪʦʧʣʘʟʤʠ) ʮʠʭ 

ʘʤʬʽʜʠʧʣʦʾʜʽʚ ʩʣʫʞʠʣʠ ʩʦʨʪʠ ʪʚʝʨʜʦ ʾʧʰʝʥʠʮ ̔ʤʝʢʩʠʢʘʥʩʴʢʦʛʦ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʝʢʦʪʠʧʫ.  

ʎʽ ʘʤʬʽʜʠʧʣʦʾʜʠ ʙʫʣʠ ʧʦʧʝʨʝʜʥʴʦ ʜʦʩʣʽʜʞʝʥʽ ʚ ʫʤʦʚʘʭ ʩʭʽʜʥʦʛʦ ʃ̔ ʩʦʩʪʝʧʫ 

ʋʢʨʘʾʥʠ (ʍʘʨʢʽʚʩʴʢʘ ʦʙʣ.) [3], ʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʽʙʨʘʥʦ ʚʽʩʽʤ 

ʢʨʘʱʠʭ ʽʟ ʥʠʭ ʜʣʷ ʩʭʨʝʱʫʚʘʥʴ ʟ ʤËʷʢʦʶ ʧʰʝʥʠʮʝʶ (ʪʘʙʣ. 2.2). 

ʊʘʙʣʠʮʷ 2.2 ï ɸʤʬʽʜʠʧʣʦʾʜʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ˉ ʟʨʘʟʢʘ 

ʫ ʢʦʣʝʢʮʽʾ 

ʅʎɻʈʈʋ 

ʈʦʜʦʚʽʜ 

ʋʩʪʘʥʦʚʘ, 

ʧʦʭʦʜʞʝʥʥʷ 
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ʈʝʢʫʨʝʥʪʥʠʤ ʙʘʪʴʢʽʚʩʴʢʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʣʫʛʫʚʘʚ ʩʦʨʪ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ 

ʷʨʦʾ ʍʘʨʢʽʚʩʴʢʘ 26 ʩʝʣʝʢʮʽʾ ɯʥʩʪʠʪʫʪʫ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤʝʥʽ ɺ.ʗ. ʖʨô̒ ʚʘ ʅɸɸʅ, 

ʷʢʠʡ ʫ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʥʘʮʽʦʥʘʣʴʥʠʤ ʩʪʘʥʜʘʨʪʦʤ  ̔ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʯʝʨʚʦʥʠʤ ʟʝʨʥʦʤ, ʟ ʙʽʣʠʤ ʙʝʟʦʩʪʠʤ ʥʝ ʦʧʫʰʝʥʠʤ ʢʦʣʦʩʦʤ, ʤôʷʢʠʤʠ 

ʢʦʣʦʩʢʦʚʠʤʠ ʣʫʩʢʘʤʠ, ʷʢʽ ʦʙʫʤʦʚʣʶʶʪʴ ʣʝʛʢʠʡ ʚʠʤʦʣʦʪ ʟʝʨʥʽʚʦʢ (var. lutescens 

Kºrn.). 

 

2.4  ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ 

 

ɼʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠ ʫ 2002ï2020 ʨʨ. ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʙʘʟʽ ɯʥʩʪʠʪʫʪʫ 

ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤʝʥʽ ɺ.ʗ. ʖʨôʻʚʘ ʅɸɸʅ. ʋʤʦʚʠ ʨʦʢʽʚ ʚʠʚʯʝʥʥʷ ʙʫʣʠ ʚ ʮʽʣʦʤʫ 

ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʛʽʙʨʠʜʽʚ ʽ 

ʧʨʦʷʚʫ ʥʠʤʠ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ. ʈʘʟʦʤ ʟ ʮʠʤ, ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʜʦʩʪʘʪʥʽʡ 

ʧʨʠʨʦʜʥʠʡ ʬʦʥ ʜʣʷ ʦʮʽʥʢʠ ʨʦʩʣʠʥ ʥʘ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʣʠʩʪʦʚʠʭ ʭʚʦʨʦʙ. 

ʇʦʣʴʦʚʫ ʦʮʽʥʢʫ ʪʘ ʦʧʠʩ ʘʤʬʽʜʠʧʣʦʾʜʽʚ, ʾʭ ʛʽʙʨʠʜʽʚ ʟ ʧʰʝʥʠʮʝʶ, ʘ ʪʘʢʦʞ 

ʛʽʙʨʠʜʥʠʭ ʩʽʤʝʡ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʟ ʄʝʪʦʜʠʯʥʠʤʠ ʚʢʘʟʽʚʢʘʤʠ ɺʩʝʩʦʶʟʥʦʛʦ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤ. ʄ.ɯ. ɺʘʚʽʣʦʚʘ (ɺɯʈ) [4]. 

ʈʝʢʫʨʝʥʪʥʠʤ ʙʘʪʴʢʽʚʩʴʢʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʫ ʩʭʨʝʱʫʚʘʥʥʷʭ ʟ ʘʤʬʽʜʠʧʣʦʾʜʘʤʠ ʪʘ 

ʩʪʘʥʜʘʨʪʦʤ ʩʣʫʞʠʚ ʩʦʨʪ ʷʨʦʾ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ ʍʘʨʢʽʚʩʴʢʘ 26. ʇʦʩʽʚ ʙʘʪʴʢʽʚʩʴʢʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʛʽʙʨʠʜʽʚ ʟʜʽʡʩʥʶʚʘʚʩʷ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ, ʫ 

ʨʷʜʢʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʚʧʦʧʝʨʝʢ ʧʦʣʦʩ ʰʠʨʠʥʦʶ 1 ʤ ʧʨʠ ʚʽʜʩʪʘʥʽ ʤʽʞ ʧʦʣʦʩʘʤʠ 50 

ʩʤ; ʰʠʨʠʥʘ ʤʽʞʨʷʜʴ 15 ʩʤ. ɸʤʬʽʜʠʧʣʦʾʜʠ ʢʦʞʥʦʛʦ ʨʦʢʫ ʚʠʩʽʚʘʣʠʩ ɹ

ʥʝʦʙʤʦʣʦʯʝʥʠʤʠ ʢʦʣʦʩʢʘʤʠ ʟ ʨʦʟʨʘʭʫʥʢʫ 50 ʟʝʨʝʥ (25 ʢʦʣʦʩʢʽʚ) ʥʘ ʨʷʜʦʢ. 

ʈʦʟʤʽʨ ʜʽʣʷʥʦʢ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 1 ʤ
2
, ʛʽʙʨʠʜʽʚ ï ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʥʘʷʚʥʦʩʪʽ ʥʘʩʽʥʥʷ, ʚʽʜ 1 ʨʷʜʢʘ ʜʦ 1 ʤ
2
. ʇʨʠ ʧʦʩʽʚʽ ʩʽʤʝʡ F3

 
ʪʘ F4 ʪʘ ʙʝʢʢʨʦʩʥʠʭ 

ʧʦʢʦʣʽʥʴ BC1 ï BC3 ʩʪʘʥʜʘʨʪ ï ʨʝʢʫʨʝʥʪʥʠʡ ʩʦʨʪ ʍʘʨʢʽʚʩʴʢʘ 26 ʨʦʟʤʽʱʘʣʠ ʯʝʨʝʟ 

ʢʦʞʥʽ 20 ʜʽʣʷʥʦʢ.  ɻʽʙʨʠʜʠʟʘʮʽʶ ʧʨʦʚʦʜʠʣʠ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʩʧʦʩʦʙʦʤ ʟ 

ʟʘʧʠʣʝʥʥʷʤ ʪʚʝʣʣ-ʤʝʪʦʜʦʤ [5] ʪʘ ʨʫʯʥʦʛʦ ʥʘʥʝʩʝʥʥʷ ʧʠʣʢʫ ʥʘ ʧʨʠʡʤʦʯʢʫ. ɼʣʷ 

ʙʝʢʢʨʦʩʫʚʘʥʥʷ ʚ F1 ʙʨʘʣʠ ʥʝ ʤʝʥʰʝ 30 ʢʦʣʦʩʽʚ, ʚ ʧʦʜʘʣʴʰʠʭ ʧʦʢʦʣʽʥʥʷʭ 

ʥʘʤʘʛʘʣʠʩʴ ʙʝʢʢʨʦʩʫʚʘʪʠ ʢʦʣʦʩʠ ʚʩʽʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʠʧʽʚ, ʧʦ ʢʦʞʥʦʤʫ ʟ ʷʢʠʭ 
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ʟʘʧʠʣʶʚʘʣʠ ʧʦ 190ï215 ʢʚʽʪʦʢ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʽʟʦʣʷʪʦʨʽʚ, 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʧʝʨʛʘʤʝʥʪʫ, ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʤʫ 

ʟʘʧʠʣʝʥʥʶ. ɿʘʚôʷʟʫʚʘʥʽʩʪʴ ʛʽʙʨʠʜʥʠʭ ʟʝʨʥʽʚʦʢ ʚʠʨʘʞʘʣʠ ʫ ʚʽʜʩʦʪʢʘʭ ʟʘ 

ʚʽʜʥʦʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʟʝʨʥʽʚʦʢ ʜʦ ʢʽʣʴʢʦʩʪʽ ʢʚʽʪʦʢ ʫ ʢʦʣʦʩʽ. ɺ F2 ʚʠʚʯʘʣʠ ʟʘ 

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ 350ï400 ʨʦʩʣʠʥ. ɼʦʙʦʨʠ ʫ ʛʽʙʨʠʜʥʠʭ ʧʦʢʦʣʽʥʥʷʭ 

ʧʨʦʚʦʜʠʣʠ ʫ ʥʘʧʨʷʤʫ ʬʝʥʦʪʠʧʫ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ. ɿʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʧʨʦʚʦʜʠʣʘʩʴ 

ʚʨʫʯʥʫ ʩʝʨʧʦʤ ʘʙʦ ʟ ʢʦʨʝʥʝʤ. 

ɺʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʟʜʽʡʩʥʠʣʠ ʥʘʩʪʫʧʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ: 

ʬʝʥʦʣʦʛʽʯʥʽ (ʩʭʦʜʠ, ʢʦʣʦʩʽʥʥʷ, ʚʦʩʢʦʚʘ ʪʘ ʧʦʚʥʘ ʩʪʠʛʣʽʩʪʴ), ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ 

ʚʠʣʷʛʘʥʥʷ ʟʘ 9 ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ, ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʜʽʣʷʥʦʢ ʟʘ 9 ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ, 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ, ʧʘʨʘʤʝʪʨʠ ʨʦʩʣʠʥʠ ï ʜʦʚʞʠʥʘ ʤʽʞʚʫʟʣʷ, ʧʨʦʜʫʢʪʠʚʥʘ 

ʢʫɦʠʩʪʽʩʪʴ, ʦʮʽʥʢʘ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʛʽʙʨʠʜʥʠʭ ʟʝʨʥʽʚʦʢ ʟʘ ʢʽʣʴʢʽʩʪʶ ʨʦʩʣʠʥ ʥʘ 

ʜʽʣʷʥʢʫ ʟʘ ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʢʽʣʴʢʦʩʪʽ ʚʠʩʽʷʥʠʭ ʟʝʨʝʥ ʫ ʚʽʜʩʦʪʢʘʭ. 

ɸʥʘʣʽʟ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʪʘ ʝʣʝʤʝʥʪʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʢʦʥʘʣʠ ʥʘ 

ʚʠʙʦʨʮʽ ʟ 20 ʨʦʩʣʠʥ ʢʦʞʥʦʾ ʟ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʫ ʛʽʙʨʠʜʥʠʭ ʧʦʢʦʣʽʥ ɹ

ï ʫʩʭ̔ ʨʦʩʣʠʥ. ʉʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʣʠ ʫ ʣʽʥʽʡ ʟʘ ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ: 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʩʥʦʚʥʦʛʦ ʢʦʣʦʩʘ, ʤʘʩʘ 1000 ʟʝʨʝʥ, ʚʠʩʦʪʘ ʨʦʩʣʠʥʠ, ʜʦʚʞʠʥʘ, 

ʱʽʣʴʥʽʩʪʴ ʽ ʢʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʢʦʣʦʩʘ.  

ʇʦʢʘʟʥʠʢʠ ʩʝʜʠʤʝʥʪʘʮʽʾ ʙʦʨʦʰʥʘ ʪʘ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʠʭ ʩʧʝʢʪʨʽʚ 

ʟʘʧʘʩʥʠʭ ʙʽʣʢʽʚ ʟʝʨʥʘ ʚʠʟʥʘʯʘʣʠ ʫ ʣʘʙʦʨʘʪʦʨʽʾ ʷʢʦʩʪʽ ʟʝʨʥʘ ɯʥʩʪʠʪʫʪʫ 

ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤʝʥʽ ɺ.ʗ. ʖʨôʻʚʘ ʅɸɸʅ. ɸʥʘʣʽʟʫʚʘʣʠ ʙʘʪʴʢʽʚʩʴʢʽ ʬʦʨʤʠ ʪʘ 

ʧʦʢʦʣʽʥʥʷ ʙʝʢʢʨʦʩʽʚ ɺʉ2 ʽ ɺʉ3. ʇʦʢʘʟʥʠʢ ʩʝʜʠʤʝʥʪʘʮʽʾ ʚʠʟʘʯʘʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ 

ʆ.I. ʈʠʙʘʣʢʘ [6]. ɽʣʝʢʪʨʦʬʦʨʝʟ ʛʣʽʘʜʠʥʽʚ ʟʝʨʥʽʚʢʠ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ 

ʌ.ɸ. ʇʦʧʝʨʝʣ.̔, 1996 [7]. 

ɸʥʘʣʽʟʫʚʘʣʠ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʟʝʨʥʘ ʫ ʣʘʙʦʨʘʪʦʨʽʾ ʛʝʥʝʪʠʢʠ, ʙʽʦʪʝʭʥʦʣʦʛʽʾ 

ʪʘ ʷʢʦʩʪʽ ʟʝʨʥʘ ɯʥʩʪʠʪʫʪʫ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤʝʥʽ ɺ.ʗ. ʖʨËʻʚʘ ʅɸɸʅ. ɺʤʽʩʪ ʙʽʣʢʘ ʚ 

ʟʝʨʥʽ ʚʠʟʥʘʯʘʣʠ ʥʘ ʧʨʠʣʘʜʽ ʀʥʬʨʘʃʖʄ ʌʊ-10. ʗʢʽʩʪʴ ʢʣʝʡʢʦʚʠʥʠ ï ʥ̔ʜʝʢʩʦʤ 

ʜʝʬʦʨʤʘʮʽʾ ʢʣʝʡʢʦʚʠʥʠ (ɯɼʂ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʫ ɺɼʂ-1 ʄ ʟʘ ʤʝʪʦʜʠʢʦʶ 

[6]. 
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ʆʮʽʥʢʫ ʝʢʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʚʠʢʦʥʫʚʘʣʠ ʟʘ 

ʤʝʪʦʜʠʢʦʶ S.A. Eberhart and W.A. Russel [8]. ɿʛʽʜʥʦ ʮʽʡ ʤʝʪʦʜʠʮʽ, ʧʦʢʘʟʥʠʢʦʤ 

ʝʢʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ ʻ bi ï ʢʦʝʬʽʮʽʻʥʪ ʨʝʛʨʝʩʽʾ ʧʘʨʘʤʝʪʨʘ ʥʘ ʽʥʜʝʢʩ ʫʤʦʚ 

ʨʦʢʫ. ʗʢ ʧʦʢʘʟʥʠʢ ʩʪʘʙʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʦ Sd ï ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ 

ʚʽʜʭʠʣʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʚʽʜ ʣʽʥʽʾ ʨʝʛʨʝʩʽʾ. ʃʽʥʽʾ, ʢʦʝʬʽʮʽʻʥʪ ʨʝʛʨʝʩʽʾ bi ʷʢʠʭ ʟʥʘʯʥʦ 

ʥʠʞʯʝ ʦʜʠʥʠʮʽ, ʚʽʜʥʝʩʝʥʦ ʜʦ ʥʝʡʪʨʘʣʴʥʦʛʦ ʪʠʧʫ (ʟ ʥʠʟʴʢʦʶ ʝʢʦʣʦʛʽʯʥʦʶ 

ʧʣʘʩʪʠʯʥʽʩʪʶ). ɺʦʥʠ ʩʣʘʙʢʦ ʨʝʘʛʫʶʪʴ ʥʘ ʚʧʣʠʚ ʯʠʥʥʠʢʽʚ ʩʝʨʝʜʦʚʠʱʘ, ʥʝ 

ʤʦʞʫʪʴ ʜʦʩʷʛʘʪʠ ʚʠʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʘʣʝ ʟʘ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʫ ʥʠʭ ʤʝʥʰʝ 

ʟʥʠʞʫʶʪʴʩʷ ʧʦʢʘʟʥʠʢʠ. ʃʽʥʽʾ, ʢʦʝʬʽʮʽʻʥʪ ʨʝʛʨʝʩʽʾ ʷʢʠʭ ʟʥʘʯʥʦ ʚʠʱʝ ʦʜʠʥʠʮʽ, 

ʚʽʜʥʝʩʝʥʦ ʜʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʫ, ʚʦʥʠ ʜʦʙʨʝ ʨʝʘʛʫʶʪʴ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ 

ʚʠʨʦʱʫʚʘʥʥʷ, ʘʣʝ ʟʘ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʫ ʥʠʭ ʨʟ̔ʢʦ ʟʥʠʞʫʻʪʴʩʷ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʋ ʣʽʥʽʡ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʨʝʛʨʝʩʽʾ, ʱʦ ʜʦʨʽʚʥʶʻ ʘʙʦ ʙʣʠʟʴʢʠʡ ʜʦ 

ʦʜʠʥʠʮʽ (ʚʠʩʦʢʘ ʝʢʦʣʦʛʽʯʥʘ ʧʣʘʩʪʠʯʥʽʩʪʴ), ʤʽʥʣʠʚʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʧʦʚʽʜʘʻ 

ʤʽʥʣʠʚʦʩʪʽ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ. ʅʘ ʭʦʨʦʰʦʤʫ ʘʛʨʦʬʦʥʽ ʚʦʥʠ ʚʠʩʦʢʽ, ʘ ʥʘ ʥʠʟʴʢʦʤʫ 

ï ʥʝʟʥʘʯʥʦ ʟʥʠʞʫʶʪʴʩʷ. ʅʫʣʴʦʚʝ ʘʙʦ ʙʣʠʟʴʢʝ ʜʦ ʥʫʣʷ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʨʝʛʨʝʩʽʾ ʧʦʢʘʟʫʻ, ʱʦ ʟʨʘʟʦʢ ʥʝ ʨʝʘʛʫʻ ʥʘ ʟʤʽʥʫ ʩʝʨʝʜʦʚʠʱʘ. ʂʦʝʬʽʮʽʻʥʪ 

ʩʪʘʙʽʣʴʥʦʩʪʽ Sd ʧʦʢʘʟʫʻ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʚʽʜ ʣʽʥʽʾ 

ʨʝʛʨʝʩʽʾ: ʯʠʤ ʚʦʥʦ ʤʝʥʰʝ, ʪʠʤ ʩʪʘʙʽʣʴʥʽʰʠʤ ʻ ʩʦʨʪ ʟʘ ʚʽʜʧʦʚʽʜʥʦʶ ʦʟʥʘʢʦʶ. 

ʄʘʪʝʤʘʪʠʯʥʫ ʦʙʨʦʙʢʫ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʘʤʠ 

ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ (ɹ.ʆ. ɼʦʩʧʝʭʦʚ, 1985) [9] ʪʘ ʛʽʙʨʠʜʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ 

ʇ.ʌ. ʈʦʢʠʮʢɹʠʤ., 1978 [10].  

ʉʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥ ʜʦ ʚʠʣʷʛʘʥʥʷ ʚʠʟʥʘʯʘʣʠ ʥʘ ʧʦʯʘʪʢʫ ʚʠʣʷʛʘʥʥʷ ʪʘ ʧʝʨʝʜ 

ʟʙʠʨʘʥʥʷʤ ʫʨʦʞʘʶ ʦʢʦʤʽʨʥʦ ʟʘ ʤʝʪʦʜʠʢʦʶ ɼʝʨʞʢʦʤʽʩʽʾ ʟʘ ʧôʷʪʠʙʘʣʴʥʦʶ 

ʰʢʘʣʦʶ. [11] 

ʉʪʫʧʽʥʴ ʜʦʤʽʥʫʚʘʥʥʷ ʦʟʥʘʢ ʚ F1 ʚʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ G. M. Beil ʠ R. E. 

Atkins [12]. ɼʦʤʽʥʫʚʘʥʥʷ ʟʽ ʩʪʫʧʝʥʝʤ ʟʘ ʘʙʩʦʣʶʪʥʦʶ ʚʝʣʠʯʠʥʦʶ ʙʽʣʴʰʠʤ ʟʘ 0,0 

ʽ ʜʦ 0,33 ʚʚʘʞʘʣʠ ʩʣʘʙʢʠʤ, ʚʽʜ 0,34 ʜʦ 0,66 ï ʩʝʨʝʜʥʽʤ, ʚʽʜ 0,67 ʜʦ 1,0 ï ʩʠʣʴʥʠʤ. 

ʆʮʽʥʢʫ ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ ʦʟʥʘʢ ʫ ʰʠʨʦʢʦʤʫ ʪʘ ʚʫʟʴʢʦʤʫ ʨʦʟʫʤʽʥʥʽ 

ʧʨʦʚʦʜʠʣʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʤʝʪʦʜʠʢʠ ʇ. ʌ. ʈʦʢʠʮʴʢʦʛʦ [10]. ʂʦʝʬʽʮʽʻʥʪʠ 

ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ ʦʟʥʘʢ ʚ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ (ʅ
2
) ʚʠʟʥʘʯʘʣʠ ʯʝʨʝʟ ʚʘʨʽʘʥʩʠ 
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ʙʘʪʴʢʽʚ ʽ ʛʽʙʨʠʜʽʚ [13], ʫ ʚʫʟʴʢʦʤʫ ʨʦʟʫʤʽʥʥʽ (h
2
) ï ʷʢ ʢʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ ʤʽʞ 

ʟʥʘʯʝʥʥʷʤʠ ʦʟʥʘʢ ʙʘʪʴʢʽʚ ʽ ʥʘʱʘʜʢʽʚ [14]. ʂʦʝʬʽʮʽʻʥʪʠ ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ, 

ʧʦʜʽʙʥʦ ʜʦ ʩʪʫʧʝʥʷ ʜʦʤʽʥʫʚʘʥʥʷ, ʢʣʘʩʠʬʽʢʫʚʘʣʠ ʷʢ ʥʠʟʴʢʽ ï ʚʽʜ 0,0 ʜʦ 0,33; 

ʩʝʨʝʜʥʽ ï ʚʽʜ 0,34 ʜʦ 0,66; ʚʠʩʦʢʽ ï ʚʽʜ 0,67 ʜʦ 1,0. 

ʏʘʩʪʦʪʫ (ʊʯ) ʪʘ ʩʪʫʧʽʥʴ (ʊʩ) ʪʨʘʥʩʛʨʝʩʽʾ ʟʘ ʦʟʥʘʢʘʤʠ ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʤʝʪʦʜʠʢʦʶ ɻ. ʉ. ɺʦʩʢʨʝʩʝʥʩʴʢʦʾ ʪʘ ɺ. ɯ. ʐʧʦʪʘ [15]. 

ʂʦʝʬʽʮʽʻʥʪʠ ʧʘʨʥʦʾ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ ʤʽʞ ʨʽʚʥʷʤʠ ʧʨʦʷʚʫ ʦʟʥʘʢ 

ʦʙʨʘʭʦʚʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧǋʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ Excel. 

ɺʘʞʢʽʩʪʴ ʚʠʤʦʣʦʪʫ ʦʮʽʥʶʚʘʣʠ ʰʣʷʭʦʤ ʧʨʦʧʫʩʢʘʥʥʷ ʢʦʣʦʩʽʚ ʯʝʨʝʟ 

ʢʦʣʦʩʦʚʫ ʤʦʣʦʪʘʨʢʫ ʤʦʜʝʣʽ ʄʂʉ-1ʄɸ. ɺʠʜʽʣʷʣʠ ʪʨʠ ʩʪʫʧʝʥʽ ʧʨʦʷʚʫ ʦʟʥʘʢʠ: 

ʚʘʞʢʠʡ ʚʠʤʦʣʦʪ ï ʚʠʤʦʣʦʯʫʻʪʴʩʷ ʜʦ 10 % ʟʝʨʥʽʚʦʢ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ, 

ʩʝʨʝʜʥʽʡ ï ʚʠʤʦʣʦʯʫʻʪʴʩʷ ʚʽʜ 40 ʜʦ 60 % ʟʝʨʥʽʚʦʢ, ʣʝʛʢʠʡ ï ʚʠʤʦʣʦʯʫʻʪʴʩʷ 80ï

100 % ʟʝʨʥʽʚʦʢ. 

ɺʦʜʦʫʪʨʠʤʫʶʯʫ ʟʜʘʪʥʽʩʪʴ ʦʮʽʥʶʚʘʣʠ ʟʘ ʟʚʦʨʦʪʥʽʤ ʧʦʢʘʟʥʠʢʦʤ ï 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʦʣʦʛʦʚʽʜʜʘʯʽ, ʷʢʠʡ ʚʠʟʥʘʯʘʣʠ ʟʛʽʜʥʦ ʤʝʪʦʜʠʮʽ ʅ. ʅ. ʂʦʞʫʰʢʦ 

[18]. 

ʂʦʝʬʽʮʽʻʥʪ ʚʦʣʦʛʦʚʽʜʜʘʯʽ a ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʘ  
ɹ ʙ

ɺ
  ʛ/ʛ ʩʫʭʦʾ ʤʘʩʠ, 

ʜʝ: ɹ ï ʚʠʭʽʜʥʘ ʩʠʨʘ ʤʘʩʘ, ʛ; ʙ ï ʤʘʩʘ ʧʽʩʣʷ ʟʘʚ'ʷʜʘʥʥʷ, ʛ; B ï ʩʫʭʘ ʤʘʩʘ, ʛ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2 

ɸʛʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʠʣʠ ʧʨʦʚʝʩʪʠ 

ʚʩʝʙʽʯʥʫ ʦʮʽʥʢʫ ʜʦʩʣʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʩʪʘʥʦʚʠʪʠ ʨʽʚʥʽ ʧʨʦʷʚʫ ʷʢʽʩʥʠʭ ʽ 

ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ʪʘ ʾʭ ʤʽʥʣʠʚʽʩʪʴ, ʚʠʷʚʠʪʠ ʜʞʝʨʝʣʘ ʮʽʥʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʟʥʘʢ. 

ɺʠʢʦʨʠʩʪʘʥʽ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʩʠʥʪʝʪʠʯʥʽ ʧʰʝʥʠʮʽ T. durum / Ae. tauschii ʪʘ 

T. persicum / Ae. tauschii (2n=42) ʄʽʞʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʫ ʧʦʢʨʘʱʝʥʥʷ ʢʫʢʫʨʫʜʟʠ ʽ 

ʧʰʝʥʠʮʽ (CIMMYT, ʄʝʢʩʠʢʘ) ʪʘ ʨʝʢʫʨʝʥʪʥʠʡ ʩʦʨʪ ʍʘʨʢʽʚʩʴʢʘ 26 ʜʦʟʚʦʣʠʣʠ 

ʚʠʨʽʰʠʪʠ ʧʦʩʪʘʚʣʝʥʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ.  
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ʄʝʪʦʜʠʢʠ, ʟʘʩʪʦʩʦʚʘʥʽ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ, ʜʘʣʠ ʟʤʦʛʫ ʧʨʦʚʝʩʪʠ 

ʨʽʟʥʦʙʽʯʥʫ ʦʮʽʥʢʫ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʦʜʝʨʞʘʥʠʭ ʛʽʙʨʠʜʥʠʭ ʧʦʪʦʤʩʪʚ ʟʘ 

ʷʢʽʩʥʠʤʠ ʪʘ ʢʽʣʴʢʽʩʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʦʮʽʥʠʪʠ ʛʦʩʧʦʜʘʨʩʴʢʫ ʮʽʥʥʽʩʪʴ ʦʜʝʨʞʘʥʠʭ 

ʣʽʥʽʡ.  

ʉʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʜʦʟʚʦʣʠʣʠ ʦʮʽʥʠʪʠ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʽ ʟʨʦʙʠʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʚʠʩʥʦʚʢʠ.  

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ ɼʆ ʈʆɿɼɯʃʋ 2 
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Pʆɿɼɯʃ 3  

ʌʆʈʄʆʊɺʆʈʏʀʁ ʇʈʆʎɽʉ ʇʈʀ ɻɯɹʈʀɼʀɿɸʎɯɰ ʇʐɽʅʀʎɯ ʄôʗʂʆɰ 

ʗʈʆɰ ɿ ʉʀʅʊɽʊʀʂɸʄʀ  

 

3.1 ʋʩʧʘʜʢʫʚʘʥʥʷ ʦʟʥʘʢ ʢʦʣʦʩʘ ʫ ʛʽʙʨʠʜʽʚ ʤʽʞ ʘʤʬʽʜʠʧʣʦʾʜʦʤ  Triticum 

durum Desf. / Aegilops tauschii Coss. IU013954 ʪʘ ʩʦʨʪʦʤ ʷʨʦʾ ʤôʷʢʦʾ 

ʧʰʝʥʠʮʽ ʍʘʨʢʽʚʩʴʢʘ 26 

 

ɺʠʟʥʘʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʨʦʩʣʠʥ, ʱʦ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ 

ʷʢ ʤʘʨʢʝʨʥʽ, ʽ ʚʠʚʯʝʥʥʷ ʾʭ ʫʩʧʘʜʢʫʚʘʥʥʷ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟ ʢʽʣʴʢʦʭ ʪʦʯʦʢ ʟʦʨʫ. ʇʦ-

ʧʝʨʰʝ, ʮʝ ʥʝʦʙʭʽʜʥʠʡ ʝʪʘʧ ʫ ʛʝʥʝʪʠʯʥʦʤʫ ʢʘʨʪʫʚʘʥʥʽ. ʇʦ-ʜʨʫʛʝ, ʤʘʨʢʝʨʥʽ 

ʦʟʥʘʢʠ ʧʦʣʝʛʰʫʶʪʴ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʧʨʠ ʪʝʩʪʫʚʘʥʥʽ ʾʭ ʥʘ 

ʦʭʦʨʦʥʦʟʜʘʪʥʽʩʪʴ, ʟʦʢʨʝʤʘ, ʩʪʦʩʦʚʥʦ ʚʽʜʤʽʪʥʦʩʪʽ ʧʨʠ DUS-ʪʝʩʪʫʚʘʥʥʽ. ʇʦ-ʪʨʝʪʻ, 

ʚʦʥʠ ʤʦʞʫʪʴ ʤʘʪʠ ʧʨʷʤʠʡ ʯʠ ʥʝʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʟ ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʮʽʥʥʠʤʠ 

ʦʟʥʘʢʘʤʠ ʪʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʩʦʨʪʽʚ ʨʦʩʣʠʥ.  

 ɼʣʷ ʧʰʝʥʠʮʽ ʦʜʥʠʤ ʟ ʜʞʝʨʝʣ ʪʘʢʠʭ ʦʟʥʘʢ, ʟʦʢʨʝʤʘ, ʦʩʪʠʩʪʦʩʪʽ ʪʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʚʦʩʢʦʚʦʛʦ ʥʘʣʴʦʪʫ, ʤʦʞʝ ʩʣʫʞʠʪʠ ʜʠʢʦʨʦʩʣʠʡ ʩʧʽʚʨʦʜʠʯ ï ʝʛʽʣʦʧʩ 

ʊʘʫʰʘ (Aegilops tauschii Coss., 2n = 14); ʜʞʝʨʝʣʦʤ ʦʧʫʰʝʥʥʷ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ ʻ 

ʜʝʷʢʽ ʨʽʟʥʦʚʠʜʠ ʪʚʝʨʜʦʾ ʧʰʝʥʠʮʽ (var. melanopus, valenciae, apulicum, italicum 

ʪʦʱʦ). ʆʩʢʽʣʴʢʠ ʮ ̔ʚʠʜʠ ʻ ʙʣʠʟʴʢʠʤʠ ʜʦ ʨʦʜʦʥʘʯʘʣʴʥʠʢʽʚ ʛʝʢʩʘʧʣʦʾʜʥʠʭ (2n = 

42) ʚʠʜʽʚ ʧʰʝʥʠʮʽ ʧʽʜʨʦʜʫ Triticum, ʜʦ ʷʢʠʭ ʥʘʣʝʞʠʪʴ ʽ ʛʦʣʦʚʥʘ ʭʣʽʙʥʘ ʢʫʣʴʪʫʨʘ 

ʣʶʜʩʪʚʘ ï ʤôʷʢʘ ʧʰʝʥʠʮʷ [1], ʾʭ ʛʝʥʦʤʠ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʛʦʤʦʣʦʛʽʾ 

ʦʜʥʦʤʫ ʟ ʩʫʙʛʝʥʦʤʽʚ ʧʰʝʥʠʮʽ. ʆʪʞʝ, ʦʟʥʘʢʠ ʮʠʭ ʚʠʜʽʚ ʝʛʽʣʦʧʩʘ ʪʘ ʧʰʝʥʠʮʽ 

ʜʦʩʠʪʴ ʣʝʛʢʦ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʜʘʥʽ ʧʰʝʥʠʮʽ ʰʣʷʭʦʤ ʨʝʢʦʤʙʽʥʘʮʽʾ. ɸʣʝ 

ʧʨʦʙʣʝʤʦʶ ʻ ʙʘʨôʻʨ ʚʘʞʢʦʾ ʩʭʨʝʱʫʚʘʥʦʩʪʽ ʤʽʞ ʮʠʤʠ ʚʠʜʘʤʠ, ʦʙʫʤʦʚʣʝʥʠʡ 

ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ ʧʣʦʾʜʥʦʩʪʽ. ɿʥʘʯʥʦ ʣʝʛʰʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʥʦʩ ʮʽʥʥʠʭ ʛʝʥʽʚ, 

ʷʢʱʦ ʟʘʤʽʩʪʴ ʝʛʽʣʦʧʩʫ ʪʘ ʧʰʝʥʠʮʽ ʪʚʝʨʜʦʾ ʚʟʷʪʠ ʘʤʬʽʜʠʧʣʦʾʜ ʛʝʥʦʤʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ABD, ʛʦʤʦʣʦʛʽʯʥʦʾ ʛʝʥʦʤʦʚʽ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ, ʫ ʷʢʦʤʫ ʛʝʥʦʤ D 

ʧʦʻʜʥʘʥʠʡ ʟ ʛʝʥʦʤʦʤ ʪʝʪʨʘʧʣʦʾʜʥʦʾ ʧʰʝʥʠʮʽ AB. ʇʨʠ ʮʴʦʤʫ ʤʦʞʣʠʚʘ 

ʽʥʪʨʦʛʨʝʩʽʷ ʤʘʨʢʝʨʥʠʭ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʮʽʥʥʠʭ ʛʝʥʽʚ ʚʽʜ ʦʙʦʭ ʢʦʤʧʦʥʝʥʪʽʚ 
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ʘʤʬʽʜʠʧʣʦʾʜʫ, ʱʦ ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ ʩʦʨʪʽʚ 

ʧʰʝʥʠʮʽ [2].  

ɼʞʝʨʝʣʦʤ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ï  ʦʩʪʠʩʪʦʩʪʽ, ʦʧʫʰʝʥʥʷ 

ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʦʩʢʦʚʦʛʦ ʥʘʣʴʦʪʫ ï  ʧʦʩʣʫʞʠʚ ʘʤʬʽʜʠʧʣʦʾʜ 

(ɸɼ) T.durum / Ae.tauschii (2n = 42) IU013954, ʨʦʜʦʚʽʜ: DOY 1 / Ae. tauschii 515. 

ʎʝʡ ʘʤʬʽʜʠʧʣʦʾʜ ʦʧʠʩʘʥʠʡ ʘʚʪʦʨʘʤʠ ʫ ʯʠʩʣʽ ʢʨʘʱʠʭ ʩʝʨʝʜ 521-ʾ ʩʠʥʪʝʟʦʚʘʥʦʾ 

ʬʦʨʤʠ [2, 3]. ʈʝʢʫʨʝʥʪʥʦʶ ʙʘʪʴʢʽʚʩʴʢʦʶ ʬʦʨʤʦʶ ʚʠʢʦʨʠʩʪʘʥʦ  ʦʜʠʥ ʟ ʢʨʘʱʠʭ 

ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʤ'ʷʢʦʾ ʷʨʦʾ ʋʢʨʘʾʥʠ ï ʍʘʨʢʽʚʩʴʢʘ 26. 

ʋ ʩʭʨʝʱʫʚʘʥʥʷʭ ʤʽʞ ʘʤʬʽʜʠʧʣʦʾʜʦʤ ʪʘ ʤôʷʢʦʶ ʧʰʝʥʠʮʝʶ ʟʘʚôʷʟʫʚʘʥʽʩʪʴ 

ʛʽʙʨʠʜʥʠʭ ʟʝʨʥʽʚʦʢ ʜʦʨʽʚʥʶʚʘʣʘ 75ï88 %, ʪʦʙʪʦ ʙʫʣʘ ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ. ɻʽʙʨʠʜʥʽ 

ʨʦʩʣʠʥʠ F1 ʙʫʣʠ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʽ, ʦʟʝʨʥʝʥʽʩʪʴ ʢʦʣʦʩʽʚ ʩʢʣʘʜʘʣʘ 94ï99 %, 

ʧʠʣʷʢʠ ʙʫʣʠ ʬʝʨʪʠʣʴʥʠʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫʨʘʭʦʚʫʶʯʠ ʛʦʤʦʣʦʛʽʶ ʛʝʥʦʤʽʚ 

ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʩʭʨʝʱʫʚʘʥʥʷ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʢʦʥʛʨʫʝʥʪʥʠʤʠ, ʦʪʞʝ 

ʤʦʞʣʠʚʦ ʟʘʩʪʦʩʫʚʘʪʠ ʤʝʥʜʝʣʝʚʩʴʢʠʡ ʘʥʘʣʽʟ ʫʩʧʘʜʢʫʚʘʥʥʷ ʦʟʥʘʢ.  

ʋ ʛʽʙʨʠʜʽʚ F1 ʜʦʤʽʥʫʻ ʚʽʜʩʫʪʥʽʩʪʴ ʦʩʪʶʢʽʚ ï ʟ ʙʦʢʫ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ; 

ʦʧʫʰʝʥʥʷ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ, ʚʽʜʩʫʪʥʽʩʪʴ ʚʦʩʢʦʚʦʛʦ ʥʘʣʴʦʪʫ, ʘ ʪʘʢʦʞ 

ʩʧʝʣʴʪʦʾʜʥʠʡ ʢʦʤʧʣʝʢʩ: ʚʘʞʢʠʡ ʚʠʤʦʣʦʪ ʟʝʨʥʽʚʦʢ, ʥʘʷʚʥʽʩʪʴ ʰʠʨʦʢʦʛʦ ʧʣʝʯʘ ʥʘ 

ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʢʘʭ, ʥʝʱʽʣʴʥʠʡ ʢʦʣʦʩ ï ʟ ʙʦʢʫ ʘʤʬʽʜʠʧʣʦʾʜʘ. ɿʘ ʨʝʰʪʦʶ 

ʬʝʥʦʪʠʧʦʚʠʭ ʦʟʥʘʢ ʛʽʙʨʠʜʥʽ ʨʦʩʣʠʥʠ ʻ ʧʨʦʤʽʞʥʠʤʠ ʤʽʞ ʦʙʦʤʘ ʙʘʪʴʢʽʚʩʴʢʠʤʠ 

ʬʦʨʤʘʤʠ.  

ɺ F2 ʦʜʝʨʞʘʥʦ ʚʽʩʽʤ ʢʣʘʩʽʚ ʨʦʟʱʝʧʣʝʥʥʷ ʟʘ ʬʝʥʦʪʠʧʦʤ (ʪʘʙʣ.3.1) ʟ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʯʘʩʪʦʪ 27:9:9:9:3:3:3:1, ʱʦ ʻ ʩʪʘʪʠʩʪʠʯʥʦ ʚʽʨʦʛʽʜʥʠʤ: ɢ
2 
ʬ

 
= 

4,48 < ɢ
2 
ʪ = 6,35,   P > 0,50. ʇʨʠ ʦʜʥʦʨʘʟʦʚʦʤʫ ʙʝʢʢʨʦʩʽ (ʪʘʙʣ. 3.2) ʦʜʝʨʞʘʥʦ 

ʯʦʪʠʨʠ ʢʣʘʩʠ ʨʦʟʱʝʧʣʝʥʥʷ ʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 1:1:1:1, ʪʘʢʦʞ ʚʽʨʦʛʽʜʥʠʤ: ɢ2 ʬ = 

1,75 < ɢ2 ʪ = 2,37, P > 0,90. ʆʙʠʜʚʽ ʩʭʝʤʠ ʨʦʟʱʝʧʣʝʥʥʷ ʷʢ ʚ F2, ʪʘʢ  ̔ʚ BC1 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʝʟʘʣʝʞʥʦʤʫ ʫʩʧʘʜʢʫʚʘʥʥʶ ʪʨʴʦʭ ʧʘʨ ʦʟʥʘʢ, ʢʦʞʥʘ ʟ ʢʦʪʨʠʭ 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʤʦʥʦʛʝʥʥʦ: ʦʩʪʠʩʪʽʩʪʴ ï ʙʝʟʦʩʪʽʩʪʴ; ʦʧʫʰʝʥʥʷ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ 

ï ʚʽʜʩʫʪʥʽʩʪʴ ʦʧʫʰʝʥʥʷ; ʥʘʷʚʥʽʩʪʴ ï ʚʽʜʩʫʪʥʽʩʪʴ ʚʦʩʢʦʚʦʛʦ ʥʘʣʴʦʪʫ ʥʘ ʢʦʣʦʩʽ.  

ʑʦʜʦ ʣʦʢʘʣʽʟʘʮʽʾ  ̔ʭʘʨʘʢʪʝʨʫ ʜʽʾ ʛʝʥʽʚ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴ ʮ ̔ʦʟʥʘʢʠ ʫ 

ʤʝʞʘʭ ʧʨʠʨʦʜʥʠʭ ʚʠʜʽʚ ʧʰʝʥʠʮʽ ï ʤôʷʢʦʾ ʪʘ ʪʚʝʨʜʦʾ ï ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʜʘʥʽ.  
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ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʚʯʝʥʠʭ ʟʨʘʟʢʽʚ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ ʙʝʟʦʩʪʽʩʪʴ ʢʦʥʪʨʦʣʶʻʪʴʩʷ 

ʦʜʥʠʤ ʜʦʤʽʥʘʥʪʥʠʤ ʛʝʥʦʤ B1 ʫ ʭʨʦʤʦʩʦʤʽ 5AL, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʽʣʴʰ 

ʩʠʣʴʥʠʤ ʬʝʥʦʪʠʧʦʚʠʤ ʝʬʝʢʪʦʤ, ʥʽʞ ʽʥʰʽ ʦʧʠʩʘʥʽ ʛʝʥʠ. ɭ ʪʘʢʦʞ ʜʘʥʽ ʧʨʦ ʛʝʥ B3, 

ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʫ ʭʨʦʤʦʩʦʤʽ 1D [7], ʜʦʤʽʥʘʥʪʥʠʡ ʘʣʝʣʴ ʷʢʦʛʦ  ̒ʽʥʛʽʙʽʪʦʨʦʤ 

ʦʩʪʠʩʪʦʩʪʽ. ʈʘʟʦʤ ʟ ʮʠʤ, ʅ.ʇ. ɻʦʥʯʘʨʦʚ [8] ʟʘʟʥʘʯʘʻ, ʱʦ ʫ ʜʞʝʨʝʣʘ ʩʫʙʛʝʥʦʤʫ D 

Ae. tauschii ʦʟʥʘʢʘ ʙʝʟʦʩʪʦʩʪʽ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʩʢʦʨʽʰʝ ʟʘ ʚʩʝ ʨʝʮʝʩʠʚʥʠʤ ʛʝʥʦʤ. 

ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʦʜʥʠʤ ʟ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʛʽʙʨʠʜʫ ʙʫʣʘ ʙʝʟʦʩʪʘ 

ʤôʷʢʘ ʧʰʝʥʠʮʷ ʍʘʨʢʽʚʩʴʢʘ 26, ʜʨʫʛʠʤ ï ʦʩʪʠʩʪʠʡ ʘʤʬʽʧʣʦʾʜ, ʧʦʭʽʜʥʠʡ ʚʽʜ 

ʦʩʪʠʩʪʦʾ ʪʚʝʨʜʦʾ ʧʰʝʥʠʮʽ. ʆʪʞʝ, ʙʝʟʦʩʪʽʩʪʴ ʙʘʪʴʢʽʚʩʴʢʦʾ ʬʦʨʤʠ ʍʘʨʢʽʚʩʴʢʘ 26 ̔  

ʛʽʙʨʠʜʽʚ ʦʙʫʤʦʚʣʝʥʘ ʩʢʦʨʽʰʝ ʟʘ ʚʩʝ ʛʝʥʦʤ B1. 

ʆʟʥʘʢʘ ʦʧʫʰʝʥʥʷ ʢʦʣʦʩʢʦʚʦʾ ʣʫʩʢʠ ʧʝʚʥʦʶ ʤʽʨʦʶ ʧʦʚôʷʟʘʥʘ ʟ 

ʘʜʘʧʪʠʚʥʽʩʪʶ ʜʦ ʫʤʦʚ ʧʦʩʫʰʣʠʚʦʛʦ ʩʧʝʢʦʪʥʦʛʦ ʢʣʽʤʘʪʫ ʽ ʦʙʫʤʦʚʣʶʻ 

ʟʤʝʥʰʝʥʥʷ ʧʝʨʝʛʨʽʚʫ ʢʦʣʦʩʘ. ʋ ʪʝʪʨʘʧʣʦʾʜʥʠʭ ʚʠʜʽʚ ʧʰʝʥʠʮʽ ʧʦʢʘʟʘʥʠʡ 

ʤʦʥʦʛʝʥʥʠʡ ʢʦʥʪʨʦʣʴ ʮʽʻʾ ʦʟʥʘʢʠ ʜʦʤʽʥʘʥʪʥʠʤ ʘʣʝʣʝʤ ʛʝʥʫ Hg ʽ ʡʦʛʦ 

ʣʦʢʘʣʽʟʘʮʽʷ ʫ ʭʨʦʤʦʩʦʤʽ 1A ʷʢ ʫ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ, ʪʘʢ ʽ ʫ ʩʠʥʪʝʪʠʢʘ T.durum / 

Ae.tauschii [9]. ʆʩʢʽʣʴʢʠ ʮʷ ʦʟʥʘʢʘ ʣʝʛʢʦ ʽʜʝʥʪʠʬʽʢʫʻʪʴʩʷ, ʾʾ ʟʨʫʯʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʤʘʨʢʝʨʥʫ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʦʤʫ 

ʨʽʟʥʦʤʘʥʽʪʪʽ Ae.tauschii ʚʽʜʩʫʪʥʽ ʬʦʨʤʠ ʟ ʦʧʫʰʝʥʠʤʠ ʢʦʣʦʩʢʦʚʠʤʠ ʣʫʩʢʘʤʠ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʫ ʩʠʥʪʝʪʠʢʽʚ ʟʘ ʫʯʘʩʪʶ ʮʴʦʛʦ ʚʠʜʫ ʽ ʦʧʫʰʝʥʠʭ ʬʦʨʤ 

ʪʚʝʨʜʦʾ ʧʰʝʥʠʮʽ ʦʧʫʰʝʥʥʷ ʢʦʣʦʩʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʦʚʥʦʶ ʤʽʨʦʶ, ʛʝʥ Hg ʻ 

ʜʦʤʽʥʘʥʪʥʠʤ ʽ ʝʧʽʩʪʘʪʠʯʥʠʤ ʩʪʦʩʦʚʥʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʛʝʥʫ D-ʛʝʥʦʤʫ. ʉʘʤʝ ʮʝʡ 

ʛʝʥ ʦʙʫʤʦʚʣʶʻ ʦʧʫʰʝʥʽʩʪʴ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʩʠʥʪʝʪʠʢʘ ʽ 

ʛʽʙʨʠʜʥʠʭ ʨʦʩʣʠʥ ʚʽʜʧʦʚʽʜʥʠʭ ʢʣʘʩʽʚ. 

ʈʝʮʝʩʠʚʥʠʡ ʛʝʥ, ʱʦ ʢʦʥʪʨʦʣʶʻ ʚʽʜʩʫʪʥʽʩʪʴ ʚʦʩʢʦʚʦʛʦ ʥʘʣʴʦʪʫ ʥʘ 

ʨʦʩʣʠʥʘʭ, - wl ʣʦʢʘʣʽʟʦʚʘʥʦ ʫ ʭʨʦʤʦʩʦʤʽ 2B ʤôʷʢʦʾ ʧʰʝʥʠʮʽ; ʜʦʤʽʥʘʥʪʥʠʡ ʛʝʥ-

ʽʥʛʽʙʽʪʦʨ ʚʦʩʢʫ Iw ï ʫ ʜʦʚʛʦʤʫ ʧʣʝʯʽ ʮʽʻʾ ʞ ʭʨʦʤʦʩʦʤʠ ʥʘ ʚʽʜʩʪʘʥʽ 42 % ʚʽʜ 

ʮʝʥʪʨʦʤʽʨʠ [10]. ʋ ʤô̫ ʢʦʾ ʧʰʝʥʠʮ ̔ ʚʽʜʩʫʪʥʽʩʪʴ ʚʦʩʢʦʚʦʛʦ ʥʘʣʴʦʪʫ ʥʘ 

ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʘʭ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʨ̔ʜʢʦ. ɻʝʥʠ, ʱʦ ʾʾ ʦʙʫʤʦʚʣʶʶʪʴ, ʙʫʣʠ 

ʠʥʪʨʦʛʨʝʩʦʚʘʥʽ ʫ ʛʝʥʦʤ ʤô̫ ʢʦʾ ʧʰʝʥʠʮ ̔ʟ ʩʧʦʨ̔ʜʥʝʥʠʭ ʚʠʜ̔ʚ: W2
I  
ʟ Ae. tauschii 

[11]; ʱʝ ʦʜʠʥ ʥ̔ʛ̔ʙ̔ʪʦʨ W1
I 
ʦʧʠʩʘʥʠʡ ʫ T. durum [12].  
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ʊʘʙʣʠʮʷ 3.1 ï ʂʣʘʩʠ ʨʦʟʱʝʧʣʝʥʥʷ ʟʘ ʧʦʻʜʥʘʥʥʷʤ ʦʟʥʘʢ ʫ ʛʽʙʨʠʜʽʚ F2 (ɸɼ Triticum durum / Ae.tauschii  IU013954) / 

ʍʘʨʢʽʚʩʴʢʘ 26. 

ʂʣʘʩʠ ʨʦʟʱʝʧʣʝʥʥʷ ʟʘ ʦʟʥʘʢʘʤʠ ʢʦʣʦʩʘ 
ʂʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʫ 

ʢʣʘʩʽ ʨʦʟʱʝʧʣʝʥʥʷ 

ʏ
ʘ
ʩ
ʪ
ʦ
ʪ
ʘ
 
ʢ
ʣ
ʘ
ʩ
ʫ
 
ʟ
ʘ
 

ʬ
ʝ
ʥ
ʦ
ʪ
ʠ
ʧ
ʦ
ʤ

 

ʇʦʢʘʟʥʠʢʠ ʝʣʝʤʝʥʪʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʢʦʣʦʩʘ, xÑsx 

ʥ
ʘ
ʷ
ʚ
ʥ
ʽ
ʩ
ʪ
ʴ
 

ʦ
ʩ
ʪ
ʶ
ʢ
ʽ
ʚ

 

ʦ
ʧ
ʫ
ʰ
ʝ
ʥ
ʥ
ʷ

 

ʚ
ʦ
ʩ
ʢ
ʦ
ʚ
ʠ
ʡ
 
 
 

ʥ
ʘ
ʣ
ʽ
ʪ

 

ʬ
ʘ
ʢ
ʪ
ʠ
ʯ
ʥ
ʘ

 

ʦ
ʯ
ʽ
ʢ
ʫ
ʚ
ʘ
ʥ
ʘ

 

ʢ
ʽ
ʣ
ʴ
ʢ
ʽ
ʩ
ʪ
ʴ
 

ʢ
ʦ
ʣ
ʦ
ʩ
ʢ
ʽ
ʚ
 

ʫ
 ʢ
ʦ
ʣ
ʦ
ʩ
ʽ
,
 

ʰ
ʪ
.

 

ʤ
ʘ
ʩ
ʘ
 

ʟ
ʝ
ʨ
ʥ
ʘ
 
ʟ
 

ʢ
ʦ
ʣ
ʦ
ʩ
ʘ

,
 
 
ʛ

 

ʤ
ʘ
ʩ
ʘ
 
1
0
0
0
 

ʟ
ʝ
ʨ
ʝ
ʥ
,
 
ʛ

 

ɸɼ Triticum durum Desf. / Ae.tauschii 

+ + - - - - 11,6Ñ0,62 0,7Ñ0,08 31,0Ñ0,54 

T. aestivum  ʩʦʨʪ ʍʘʨʢʽʚʩʴʢʘ 26 

- - + - - - 17,0Ñ0,46 1,2Ñ0,11 36,1Ñ0,40 

ɻʽʙʨʠʜʥʘ ʧʦʧʫʣʷʮʽʷ F2 

-*  +* - 155 164 27 16,1Ñ0,32 1,0Ñ0,06 36,0Ñ0,27 

- + + 50 54 9 16,3Ñ0,18 1,0Ñ0,11 34,6Ñ0,64 

- - - 57 54 9 16,2Ñ0,40 1,0Ñ0,08 35,4Ñ0,27 

+ + - 58 54 9 13,7Ñ0,71 0,8Ñ0,06 35,3Ñ0,71 

- - + 21 18 3 15,5Ñ0,29 1,1Ñ0,11 35,7Ñ0,70 

+ + + 17 18 3 14,1Ñ0,94 0,9Ñ0,14 34,1Ñ1,05 

+ - - 24 18 3 13,9Ñ0,36 0,8Ñ0,05 33,1Ñ1,38 

+ - + 4 6 1 13,0Ñ1,02 0,8Ñ0,24 33,6Ñ1,02 

 

ɆF = 386 n=8 

 ɢ
2 
ʬ

 
= 4,48;  ɢ

2 
ʪ = 6,35  

P > 0,50 

* + ʦʟʥʘʢʘ ʥʘʷʚʥʘ; - ʦʟʥʘʢʘ ʚʽʜʩʫʪʥʷ 
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ʊʘʙʣʠʮʷ 3.2 ï  ʂʣʘʩʠ ʨʦʟʱʝʧʣʝʥʥʷ ʟʘ ʧʦʻʜʥʘʥʥʷʤ ʦʟʥʘʢ ʫ BC1 ʛʽʙʨʠʜʽʚ  (ɸɼ Triticum durum / Ae.tauschii IU013954) 

/ ʍʘʨʢʽʚʩʴʢʘ 26
2
 

 

ʂʣʘʩʠ ʨʦʟʱʝʧʣʝʥʥʷ ʟʘ ʦʟʥʘʢʘʤʠ ʢʦʣʦʩʘ 
ʂʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʫ 

ʢʣʘʩʽ ʨʦʟʱʝʧʣʝʥʥʷ 

ʏ
ʘ
ʩ
ʪ
ʦ
ʪ
ʘ
 
ʢ
ʣ
ʘ
ʩ
ʫ

 

ʇʦʢʘʟʥʠʢʠ ʝʣʝʤʝʥʪʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʣʦʩʘ,  
ʥ
ʘ
ʷ
ʚ
ʥ
ʽ
ʩ
ʪ
ʴ
 

ʦ
ʩ
ʪ
ʶ
ʢ
ʽ
ʚ

 

ʦ
ʧ
ʫ
ʰ
ʝ
ʥ
ʥ
ʷ

 

ʚ
ʦ
ʩ
ʢ
ʦ
ʚ
ʠ
ʡ
 
 
 

ʥ
ʘ
ʣ
ʽ
ʪ

 

ʬ
ʘ
ʢ
ʪ
ʠ
ʯ
ʥ
ʘ

 

ʆ
ʯ
ʽ
ʢ
ʫ
ʚ
ʘ
ʥ
ʘ

 

ʢ
ʽ
ʣ
ʴ
ʢ
ʽ
ʩ
ʪ
ʴ
 

ʢ
ʦ
ʣ
ʦ
ʩ
ʢ
ʽ
ʚ
 
ʫ
 

ʢ
ʦ
ʣ
ʦ
ʩ
ʽ
,
 
ʰ
ʪ
.

 

ʤ
ʘ
ʩ
ʘ
 
ʟ
ʝ
ʨ
ʥ
ʘ
 
ʟ
 

ʢ
ʦ
ʣ
ʦ
ʩ
ʘ
,
 
ʛ

 

ʤ
ʘ
ʩ
ʘ
 
1
0
0
0
 

ʟ
ʝ
ʨ
ʝ
ʥ

 

ɸɼ Triticum durum Desf. / Ae.tauschii 

+ + - - - - 11,6Ñ0,62 0,7Ñ0,08 31,0Ñ0,54 

T. aestivum  ʩʦʨʪ ʍʘʨʢʽʚʩʴʢʘ 26 

- - + - - - 17,0Ñ0,46 1,2Ñ0,11 36,1Ñ0,40 

ɻʽʙʨʠʜʥʘ ʧʦʧʫʣʷʮʽʷ BC1 (Ĭ ʍʘʨʢʽʚʩʴʢʘ 26) 

- + - 68 72 1 16,7Ñ0,32 1,0Ñ0,05 35,5Ñ0,36 

- + + 71 72 1 16,7Ñ0,36 1,1Ñ0,11 33,7Ñ0,85 

- - - 75 72 1 16,7Ñ0,24 1,0Ñ0,09 35,2Ñ0,54 

- - + 74 72 1 15,5Ñ0,20 1,1Ñ0,09 36,1Ñ0,68 

 ɆF = 288    

ɢ2 ʬ = 1,75 

ɢ2 ʪ = 2,37  

P>0,50 
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ʉʦʨʪ ʪʚʝʨʜʦʾ ʧʰʝʥʠʮʽ ï ʨʦʜʦʥʘʯʘʣʴʥʠʢ ʩʠʥʪʝʪʠʢʘ, ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʫ 

ʥʘʰʦʤʫ ʜʦʩʣʽʜʽ, ʤʘʻ ʚʦʩʢʦʚʠʡ ʥʘʣʽʪ ʥʘ ʨʦʩʣʠʥʽ; ʩʠʥʪʝʪʠʢ ʪʘ ʛʽʙʨʠʜ F1 ʚʽʜ ʡʦʛʦ 

ʩʭʨʝʱʫʚʘʥʥʷ ʟ ʤôʷʢʦʶ ʧʰʝʥʠʮʝʶ ʧʦʟʙʘʚʣʝʥʽ ʚʦʩʢʦʚʦʛʦ ʥʘʣʴʦʪʫ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʫ ʥʘʰʦʤʫ ʜʦʩʣʽʜʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʜʽʷ ʜʦʤʽʥʘʥʪʥʦʛʦ ʛʝʥʫ ï ʽʥʛʽʙʽʪʦʨʫ ʚʦʩʢʦʚʦʛʦ 

ʥʘʣʴʦʪʫ, ʫʩʧʘʜʢʦʚʘʥʦʛʦ ʚʽʜ Ae. tauschii, ʱʦ ʜʘʻ ʧʽʜʩʪʘʚʠ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʡʦʛʦ ʟ 

W2
I
. 

ʅʝʟʘʣʝʞʥʽʩʪʴ ʫʩʧʘʜʢʫʚʘʥʥʷ ʛʝʥʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʪʨʠ ʧʘʨʠ ʦʟʥʘʢ, 

ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʾʭ ʣʦʢʘʣʽʟʘʮʽʻʶ ʫ ʨʽʟʥʠʭ ʭʨʦʤʦʩʦʤʘʭ ʛʝʥʦʤʫ ʘʤʬʽʜʠʧʣʦʾʜʘ. ʎʝ 

ʩʧʨʠʷʻ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʶ ʷʢ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʜʣʷ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ. 

ʂʽʥʮʝʚʦʶ ʤʝʪʦʶ ʛʽʙʨʠʜʠʟʘʮʽʾ ʧʰʝʥʠʮʽ ʟ ʩʧʦʨʽʜʥʝʥʠʤʠ ʬʦʨʤʘʤʠ ʻ 

ʦʜʝʨʞʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʩʝʣʝʢʮʽʾ, ʟʦʢʨʝʤʘ, ʟʘ ʝʣʝʤʝʥʪʘʤʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɺ ʫʤʦʚʘʭ ʩʭʽʜʥʦʛʦ ʣ̔ ʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʚʠʨʽʰʘʣʴʥʦʶ ʻ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʦʣʦʩʘ, ʦʩʢʽʣʴʢʠ ʷʨʘ ʧʰʝʥʠʮʷ, ʷʢ ʧʨʘʚʠʣʦ, ʜʘʻ ʦʜʠʥ 

ʧʨʦʜʫʢʪʠʚʥʠʡ ʧʘʛʽʥ ʥʘ ʨʦʩʣʠʥʫ. ʋ ʪʘʙʣ. 3.1 ʪʘ 3.2 ʥʘʚʝʜʝʥʽ ʧʦʢʘʟʥʠʢʠ ʢʽʣʴʢʦʩʪʽ 

ʢʦʣʦʩʢʽʚ ʫ ʢʦʣʦʩʽ, ʤʘʩʠ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ ʪʘ ʤʘʩʠ 1000 ʟʝʨʝʥ ʫ ʢʣʘʩʘʭ ʨʦʟʱʝʧʣʝʥʥʷ 

ʟʘ ʧʦʻʜʥʘʥʥʷʤ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʚʽʜʧʦʚʽʜʥʦ ʚ F2 ʪʘ BC1.  

ɺʠʷʚʠʣʦʩʴ, ʱʦ ʚ F2 ʨʦʟʤʘʭ ʧʨʦʷʚʫ ʚʩʽʭ ʪʨʴʦʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʢʦʣʦʩʘ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ɿʘʛʘʣʴʥʠʡ 

ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʢʽʣʴʢʦʩʪʽ ʢʦʣʦʩʢʽʚ ʫ ʢʦʣʦʩʽ ʚʠʱʝ ʫ ʢʣʘʩʘʭ ʙʝʟʦʩʪʠʭ ʢʦʣʦʩʽʚ 

ʧʦʨʽʚʥʷʥʦ ʟ ʦʩʪʠʩʪʠʤʠ. ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʪʘ ʤʘʩʦʶ 1000 ʟʝʨʝʥ 

ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʪʘʢʘ ʞ ʪʝʥʜʝʥʮʽʷ.  

ʋ BC1 ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʚʩʽʭ ʪʨʴʦʭ ʦʟʥʘʢ ʜʣʷ ʫʩʽʭ ʢʣʘʩʽʚ ʨʦʟʱʝʧʣʝʥʥʷ 

ʥʘʙʣʠʞʘʣʠʩʴ ʜʦ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʘ 26. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʜʘʥʦʤʫ ʩʭʨʝʱʫʚʘʥʥʽ ʚ F2 ʽ BC1 ʥʝ ʚʠʜʽʣʝʥʦ ʨʦʩʣʠʥ ʟ 

ʧʝʨʝʚʠʱʝʥʥʷʤ ʢʨʘʱʦʛʦ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʢʦʤʧʦʥʝʥʪʫ, ʷʢʠʡ ʚ ʨʘʟʽ ʫʩʧʘʜʢʫʚʘʥʥʷ 

ʮʴʦʛʦ ʧʝʨʝʚʠʱʝʥʥʷ ʫ ʥʘʩʪʫʧʥʠʭ ʧʦʢʦʣʽʥʥʷʭ ʨʦʟʛʣʷʜʘʚʩʷ ʙ ʷʢ ʪʨʘʥʩʛʨʝʩʠʚʥʠʡ. 

ʋ ʛʽʙʨʠʜʽʚ F1 ʤʽʞ ʘʤʬʽʜʠʧʣʦʾʜʦʤ T. durum / Ae. tauschii IU013954 ʪʘ 

ʧʰʝʥʠʮʝʶ ʤôʷʢʦʶ ʷʨʦʶ ʍʘʨʢʽʚʩʴʢʘ 26 ʟʘ ʙʽʣʴʰʽʩʪʶ ʦʟʥʘʢ ʜʦʤʽʥʫʚʘʚ 

ʘʤʬʽʜʠʧʣʦʾʜ: ʦʧʫʰʝʥʥʷ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ, ʚʽʜʩʫʪʥʽʩʪʴ ʚʦʩʢʦʚʦʛʦ ʥʘʣʴʦʪʫ, ʘ 
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ʪʘʢʦʞ ʩʧʝʣʴʪʦʾʜʥʠʡ ʢʦʤʧʣʝʢʩ: ʚʘʞʢʠʡ ʚʠʤʦʣʦʪ ʟʝʨʥʽʚʦʢ, ʥʘʷʚʥʽʩʪʴ ʰʠʨʦʢʦʛʦ 

ʧʣʝʯʘ ʥʘ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʢʘʭ, ʥʝʱʽʣʴʥʠʡ ʢʦʣʦʩ; ʣʠʰʝ ʟʘ ʚʽʜʩʫʪʥʽʩʪʶ ʦʩʪʶʢʽʚ 

ʜʦʤʽʥʫʚʘʣʘ ʤôʷʢʘ ʧʰʝʥʠʮʷ. ɿʘ ʨʝʰʪʦʶ ʬʝʥʦʪʠʧʦʚʠʭ ʦʟʥʘʢ ʛʽʙʨʠʜʥʽ ʨʦʩʣʠʥʠ 

ʙʫʣʠ ʧʨʦʤʽʞʥʠʤʠ ʤʽʞ ʦʙʦʤʘ ʙʘʪʴʢʽʚʩʴʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ.  

ʈʦʟʱʝʧʣʝʥʥʷ ʚ F2 ʪʘ BC1 ʚʽʜʧʦʚʽʜʘʣʦ ʥʝʟʘʣʝʞʥʦʤʫ ʫʩʧʘʜʢʫʚʘʥʥʶ ʪʨʴʦʭ 

ʧʘʨ ʦʟʥʘʢ, ʢʦʞʥʘ ʟ ʢʦʪʨʠʭ ʢʦʥʪʨʦʣʚʁʘʣʘʩ ɹʤʦʥʦʛʝʥʥʦ: ʦʩʪʠʩʪʽʩʪʴ ï ʙʝʟʦʩʪʽʩʪʴ; 

ʦʧʫʰʝʥʥʷ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ ï ʚʽʜʩʫʪʥʽʩʪʴ ʦʧʫʰʝʥʥʷ; ʥʘʷʚʥʽʩʪʴ ï ʚʽʜʩʫʪʥʽʩʪʴ 

ʚʦʩʢʦʚʦʛʦ ʥʘʣʴʦʪʫ ʥʘ ʢʦʣʦʩʽ. ʅʝʟʘʣʝʞʥʽʩʪʴ ʫʩʧʘʜʢʫʚʘʥʥʷ ʛʝʥʽʚ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʮʽ ʪʨʠ ʧʘʨʠ ʦʟʥʘʢ, ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʾʭ ʣʦʢʘʣʽʟʘʮʽʻʶ ʫ ʨʽʟʥʠʭ 

ʭʨʦʤʦʩʦʤ ʛʝʥʦʤʫ ʘʤʬʽʜʠʧʣʦʾʜʘ IU013954. ʎʝ ʩʧʨʠʷʻ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʶ ʷʢ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʜʣʷ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ. 

ɺ F2 ʨʦʟʤʘʭ ʧʨʦʷʚʫ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʣʦʩʘ ʥʝ ʚʠʭʦʜʠʚ ʟʘ ʤʝʞʽ 

ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ɿʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʢʽʣʴʢʦʩʪʽ ʢʦʣʦʩʢʽʚ ʫ ʢʦʣʦʩʽ 

ʙʫʚ ʚʠʱʠʤ ʫ ʢʣʘʩʘʭ ʙʝʟʦʩʪʠʭ ʢʦʣʦʩʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʦʩʪʠʩʪʠʤʠ.  

ʋ BC1 ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʚʩʽʭ ʪʨʴʦʭ ʦʟʥʘʢ ʜʣʷ ʫʩʽʭ ʢʣʘʩʽʚ ʨʦʟʱʝʧʣʝʥʥʷ 

ʥʘʙʣʠʞʘʣʠʩʴ ʜʦ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʘ 26. 

 

3.2 ʋʩʧʘʜʢʫʚʘʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ  ̔ ʙʽʦʭʽʤʽʯʥʠʭ ʦʟʥʘʢ ʛʽʙʨʠʜʘʤʠ ʚʽʜ 

ʩʭʨʝʱʫʚʘʥʥʷ ʘʤʬʽʜʠʧʣʦʾʜʫ T. durum Desf. / Ae. tauschii Coss. IU013948 ʪʘ 

ʩʦʨʪʦʤ ʷʨʦʾ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ ʍʘʨʢʽʚʩʴʢʘ 26 

 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʠʪʠ ʭʘʨʘʢʪʝʨ ʫʩʧʘʜʢʫʚʘʥʥʷ ʤʘʨʢʝʨʥʠʭ 

ʦʟʥʘʢ ʫ ʛʽʙʨʠʜʽʚ ʤʽʞ ʰʪʫʯʥʠʤʠ ʘʤʬʽʜʠʧʣʦʾʜʘʤʠ ʛʝʥʦʤʥʦʾ ʩʪʨʫʢʪʫʨʠ ABD ʪʘ 

ʩʦʨʪʦʤ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ ʍʘʨʢʽʚʩʴʢʘ 26. 

ʄʘʪʝʨʠʥʩʴʢʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʙʫʚ ʩʠʥʪʝʪʠʢ T. durum / Ae. tauschii (2n = 42) 

IU013948, ʨʦʜʦʚʽʜ: 68.112 / WARD // Ae. tauschii (369). ʎʝʡ ʩʠʥʪʝʪʠʢ ʦʧʠʩʘʥʠʡ 

ʘʚʪʦʨʘʤʠ ʫ ʯʠʩʣʽ ʢʨʘʱʠʭ ʩʝʨʝʜ 521-ʾ ʩʠʥʪʝʟʦʚʘʥʦʾ ʬʦʨʤʠ [13, 14].  

ʉʠʥʪʝʪʠʢ IU013948 ï ʮʝ ʷʨʘ ʟʘ ʪʠʧʦʤ ʨʦʟʚʠʪʢʫ ʬʦʨʤʘ. ɿʘ ʢʦʤʧʣʝʢʩʦʤ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʚʽʥ ʻ ʪʠʧʦʚʠʤ ʩʧʝʣʴʪʦʾʜʦʤ. ʂʦʣʦʩ ʥʝʱʽʣʴʥʠʡ, ʩʝʨʝʜʥʴʦʾ 
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ʜʦʚʞʠʥʠ, ʟʜʝʙʽʣʴʰʦʛʦ 8ï10 ʩʤ, ʟ 8ï13 ʢʦʣʦʩʢʘʤʠ. ʂʦʣʦʩʢʦʚʽ ʣʫʩʢʠ ʩʽʨʦ-

ʜʠʤʯʘʩʪʽ ʥʘ ʯʝʨʚʦʥʦʤʫ ʬʦʥʽ, ʞʦʨʩʪʢʽ, ʤʽʮʥʽ, ʦʙʫʤʦʚʣʶʶʪʴ ʜʫʞʝ ʚʘʞʢʠʡ 

ʚʠʤʦʣʦʪ ʟʝʨʥʠʥ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʘʤʬʽʜʠʧʣʦʾʜʽ IU013948 ʜʦʤʽʥʫʻ ʢʦʤʧʣʝʢʩ 

ʦʟʥʘʢ ʜʠʢʦʾ ʬʦʨʤʠ ï Ae. tauschii, ʭʦʯʘ ʙʘʟʦʚʠʡ ʥʘʙʽʨ ʭʨʦʤʦʩʦʤ ʮʴʦʛʦ ʚʠʜʫ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʜʥʽʻʶ ʜʦʟʦʶ (n=x=7), ʘ ʢʫʣʴʪʫʨʥʦʾ, ʣʝʛʢʦ ʚʠʤʦʣʦʯʫʚʘʥʦʾ 

ʙʘʪʴʢʽʚʩʴʢʦʾ ʬʦʨʤʠ ï ʪʚʝʨʜʦʾ ʧʰʝʥʠʮʽ ï ʜʚʦʤʘ (n=2x=14). ʂʦʣʦʩʽʥʥʷ ʪʘ 

ʜʦʟʨʽʚʘʥʥʷ ʘʤʬʽʜʠʧʣʦʾʜʫ ʥʘʩʪʘʚʘʣʦ ʥʘ 2ï5 ʜʥʽʚ ʧʽʟʥʽʰʝ, ʥʽʞ ʫ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ 

ʍʘʨʢʽʚʩʴʢʘ 26.  

ɼʣʷ ʩʠʥʪʝʪʠʢʘ IU013948 ʭʘʨʘʢʪʝʨʥʦʶ ʻ ʩʪʝʨʠʣʴʥʽʩʪʴ ʧʠʣʷʢʽʚ. ʎʝ ʚʝʜʝ ʜʦ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʯʝʨʝʟʟʝʨʥʠʮʽ 30ï60 %. ɸʣʝ ʤʘʪʦʯʢʠ ʟʙʝʨʽʛʘʣʠ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʟʘʧʣʽʜʥʝʥʥʷ, ʪʦʤʫ ʩʧʦʥʪʘʥʥʝ ʧʝʨʝʟʘʧʠʣʝʥʥʷ ʟ ʤôʷʢʦʶ ʧʰʝʥʠʮʝʶ ʱʦʨʽʯʥʦ 

ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʧʦʷʚʠ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʛʽʙʨʠʜʽʚ: ʚʽʜ 12 ʜʦ 57 % ʚʽʜ 

ʫʩʽʭ ʨʦʩʣʠʥ ʥʘ ʜʽʣʷʥʮʽ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʢʦʣʦʩʠ ʘʤʬʽʜʠʧʣʦʾʜʽʚ ʽʟʦʣʶʚʘʣʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ (ʢʦʣʦʩʦʚʠʤʠ) ʽʟʦʣʷʪʦʨʘʤʠ.  

ʋ 2002 ʪʘ 2003 ʨʨ. ʩʠʥʪʝʪʠʢ ʩʭʨʝʱʫʚʘʣʠ ʷʢ ʤʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ ʟ 

ʩʦʨʪʦʤ ʤôʷʢʦʾ ʷʨʦʾ ʧʰʝʥʠʮʽ ʍʘʨʢʽʚʩʴʢʘ 26. ɿʘʚôʷʟʫʚʘʥʽʩʪʴ ʙʫʣʘ ʧʦʨʽʚʥʷʥʦ 

ʚʠʩʦʢʦʶ 65ï78 %. 

ʋ ʛʽʙʨʠʜʘʭ F1, ʷʢʽ ʦʜʝʨʞʫʚʘʣʠ ʜʚʽʯʽ ï ʫ 2003 ʪʘ 2004 ʨʨ., ʜʦʤʽʥʫʻ 

ʩʧʝʣʴʪʦʾʜʥʠʡ ʢʦʤʧʣʝʢʩ: ʚʘʞʢʠʡ ʚʠʤʦʣʦʪ ʟʝʨʥʽʚʦʢ (ʦʙʫʤʦʚʣʝʥʠʡ ʛʝʥʦʤ Tg, 

ʣʦʢʘʣʽʟʦʚʘʥʠʤ ʫ ʛʝʥʦʤʽ D Ae. tauschii [15], ʥʘʷʚʥʽʩʪʴ ʰʠʨʦʢʦʛʦ ʧʣʝʯʘ ʥʘ 

ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʢʘʭ, ʥʝʱʽʣʴʥʠʡ ʢʦʣʦʩ, ʘ ʪʘʢʦʞ ʪʝʤʥʝ ʥʘ ʯʝʨʚʦʥʦʤʫ ʬʦʥʽ 

ʟʘʙʘʨʚʣʝʥʥʷ ʣʫʩʦʢ ï ʦʟʥʘʢʠ, ʫʩʧʘʜʢʦʚʘʥʽ ʚʽʜ ʘʤʬʽʜʠʧʣʦʾʜʫ; ʙʝʟʦʩʪʽʩʪʴ ï ʚʽʜ 

ʤôʷʢʦʾ ʧʰʝʥʠʮʽ. ɿʘ ʨʝʰʪʦʶ ʬʝʥʦʪʠʧʦʚʠʭ ʦʟʥʘʢ ʛʽʙʨʠʜʥʽ ʨʦʩʣʠʥʠ ʻ ʧʨʦʤʽʞʥʠʤʠ 

ʤʽʞ ʦʙʦʤʘ ʙʘʪʴʢʽʚʩʴʢʠʤʠ ʬʦʨʤʘʤʠ.  

ʋ 2004 ʨ. ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʽʟ ʨʦʟʱʝʧʣʝʥʥʷ ʚ F2 ʪʘ ʧʦʪʦʤʩʪʚʽ ʙʝʢʢʨʦʩʫ ɺʉ1 

ʛʽʙʨʠʜʽʚ, ʦʜʝʨʞʘʥʠʭ ʫ 2002 ʨ., ʟʘ ʪʨʴʦʤʘ ʦʟʥʘʢʘʤʠ ʢʦʣʦʩʘ: ʚʘʞʢʽʩʪʶ ʚʠʤʦʣʦʪʫ 

ʟʝʨʥʽʚʦʢ; ʟʘʙʘʨʚʣʝʥʥʷʤ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ ʪʘ ʦʩʪʠʩʪʽʩʪʶ, ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ 

ʥʘ ʨʠʩ. 3.1.  
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ɼʘʥʽ F2 ʪʘ ɺʉ1, ʦʜʝʨʞʘʥʽ ʫ 2005 ʨ. ʜʣʷ ʧʦʪʦʤʩʪʚ ʛʽʙʨʠʜʫ 2003 ʨ., ʧʦʜʘʥʦ ʫ 

ʜʦʜʘʪʢʫ ɹ. ɺ F2 ʦʜʝʨʞʘʥʦ ʚʽʩʽʤ ʢʣʘʩʽʚ ʨʦʟʱʝʧʣʝʥʥʷ, ʚ ɺʉ1 ï ʯʦʪʠʨʠ ʢʣʘʩʠ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʟʘʣʝʞʥʝ ʫʩʧʘʜʢʫʚʘʥʥʷ ʮʠʭ ʪʨʴʦʭ ʦʟʥʘʢ. 

ʅʘʡʙʽʣʴʰ ʮʽʥʥʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʝʣʝʢʮʽʡʥʦʾ ʧʨʘʢʪʠʢʠ ʻ ʢʣʘʩ ʨʦʟʱʝʧʣʝʥʥʷ, 

ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʦʩʣʠʥ, ʧʦʜʽʙʥʠʭ ʟʘ ʬʝʥʦʪʠʧʦʤ ʜʦ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʘ 26. ʊʘʢʠʭ 

ʨʦʩʣʠʥ ʫ ʜʨʫʛʦʤʫ ʧʦʢʦʣʽʥʥʽ ʦʜʝʨʞʘʥʦ 18, ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʙʝʢʢʨʦʩʫ ï 67. ʎʝ 

ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʙʽʨ ʬʦʨʤ ʪʠʧʫ ʢʫʣʴʪʫʨʥʦʾ ʧʰʝʥʠʮʽ, ʷʢʽ ʥʘʡʙʽʣʴʰ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʩʝʣʝʢʮʽʾ. ɸʣʝ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʪʘʢʠʭ ʩʭʨʝʱʫʚʘʥʴ ʩʣʽʜ 

ʫʨʘʭʦʚʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʦʙʩʷʛ ʥʝʦʙʭʽʜʥʦʾ ʚʠʙʽʨʢʠ ʫ ʧʦʢʦʣʽʥʥʷʭ ʨʦʟʱʝʧʣʝʥʥʷ. 

 

ʈʠʩʫʥʦʢ 3.1 ʂʣʘʩʠ ʨʦʟʱʝʧʣʝʥʥʷ ʟʘ ʧʦʻʜʥʘʥʥʷʤ ʦʟʥʘʢ ʫ ʨʦʩʣʠʥ ʛʽʙʨʠʜʽʚ F2 

ʪʘ ɺʉ1 ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ (ɸɼ Triticum durum / Aegilops tauschii  IU013948) / 

ʍʘʨʢʽʚʩʴʢʘ 26. 2004 ʨ. 

ʂʣʘʩʠ ʨʦʟʱʝʧʣʝʥʥʷ ʟʘ ʦʟʥʘʢʘʤʠ: ʢʦʣʦʩʢʦʚʘ ʣʫʩʢʘ ɾ ï ʞʦʨʩʪʢʘ (ʚʠʤʦʣʦʪ 

ʚʘʞʢʠʡ, ʜʦʤʽʥʘʥʪʥʘ ʦʟʥʘʢʘ), ʄ ï ʤôʷʢʘ (ʚʠʤʦʣʦʪ ʣʝʛʢʠʡ, ʨʝʮʝʩʠʚʥʘ ʦʟʥʘʢʘ); ɺ 

ï ʚʽʜʩʫʪʥʽʩʪʴ ʦʩʪʝʡ (ʜʦʤʽʥʘʥʪʥʘ ʦʟʥʘʢʘ), ʆ ï ʦʩʪʠʩʪʽʩʪʴ (ʨʝʮʝʩʠʚʥʘ ʦʟʥʘʢʘ); 

ʉ ï ʩʽʨʦ-ʜʠʤʯʘʩʪʝ ʟʘʙʘʨʚʣʝʥʥʷ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ ï (ʜʦʤʽʥʘʥʪʥʘ ʦʟʥʘʢʘ), ɹ ï ʙʽʣʽ 

ʢʦʣʦʩʢʦʚʽ ʣʫʩʢʠ (ʨʝʮʝʩʠʚʥʘ ʦʟʥʘʢʘ).  

ɼʣʷ F2  ɢ
2
ʬ = 2,55, ɢ

2
ʪ = 14,07;   ʜʣʷ BC1  ɢ

2
ʬ = 3,97, ɢ

2
ʪ = 7,81.  

ʉʠʥʪʝʪʠʢ IU013948 ʧʦʩʪʫʧʘʻʪʴʩʷ ʙʘʪʴʢʽʚʩʴʢʽʡ ʬʦʨʤʽ ï ʧʰʝʥʠʮʽ ʍʘʨʢʽʚʩʴʢʘ 

26 ʟʘ ʢʽʣʴʢʽʩʪʶ ʢʦʣʦʩʢʽʚ ʫ ʢʦʣʦʩʽ, ʡʦʛʦ ʦʟʝʨʥʝʥʽʩʪʶ, ʦʪʞʝ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ. 

ɾɺʉ ɾɺɹ ɾʆʉ ʄɺʉ ɾʆɹ ʄɺɹ ʄʆʉ ʄʆɹ 

F2 130 45 40 42 18 18 17 4

BC1 64 51 0 50 0 67 0 0
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ʈʘʟʦʤ ʟ ʮʠʤ, ʫ ʜʨʫʛʦʤʫ ʧʦʢʦʣʽʥʥʽ ʛʽʙʨʠʜʫ ʬʝʥʦʪʠʧʦʚʦ ʧʨʦʷʚʠʣʠʩʴ ʪʨʘʥʩʛʨʝʩʽʾ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʢʦʣʦʩʢʽʚ (ʯʘʩʪʦʪʘ 3 %, ʩʪʫʧʽʥʴ 6ï8 %) ʪʘ ʟʝʨʝʥ (ʚʽʜʧʦʚʽʜʥʦ 16 % ʪʘ     

9ï29 %) ʫ ʢʦʣʦʩʽ, ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ (13 % ʪʘ 7ï25 %) ʪʘ ʤʘʩʦʶ 1000 ʟʝʨʝʥ 

(17 % ʪʘ 9ï36 %). ʆʟʝʨʥʝʥʽʩʪʴ ʢʦʣʦʩʘ ʫ ʙʽʣʴʰʦʩʪʽ ʛʽʙʨʠʜʥʠʭ ʩʽʤʝʡ ʙʫʣʘ ʚʠʱʦʶ, 

ʥʽʞ ʫ ʩʠʥʪʝʪʠʢʘ, ʘ ʟʝʨʥʽʚʢʠ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘʚôʷʟʫʚʘʣʠʩʴ ʫ 1 ʪʘ 2 ʢʚʽʪʢʘʭ ʢʦʣʦʩʢʘ ʫ 

ʚʝʨʭʥʽʡ ʪʘ ʥʠʞʥʽʡ ʯʘʩʪʠʥʘʭ ʢʦʣʦʩʘ. ʋ ʩʠʥʪʝʪʠʢʽʚ ʞʝ ʟʝʨʥʽʚʢʠ ʟʘʚôʷʟʫʚʘʣʠʩʴ ʫ 

ʩʝʨʝʜʥʽʭ ʢʚʽʪʢʘʭ ʽ ʙʫʣʠ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʧʦ ʫʩʽʡ ʜʦʚʞʠʥʽ ʢʦʣʦʩʘ. 

ʋ BC2 ʟʘ ʤʘʩʦʶ 1000 ʟʝʨʝʥ (ʟʘ ʧʦʢʘʟʥʠʢʘ ʨʝʢʫʨʝʥʪʥʦʛʦ ʙʘʪʴʢʘ 38,2 ʛ) 

ʚʠʜʽʣʠʣʠʩʴ ʩʽʤôʾ 126-6/04 ï 49,0 ʛ ʪʘ 125-1/04 ï 47,4 ʛ; ʱʝ 8 ʩʽʤʝʡ ʥʝʟʥʘʯʥʦ 

ʧʝʨʝʚʠʱʫʶʪʴ ʩʪʘʥʜʘʨʪ, ʽʥʰʽ ʞ ʘʙʦ ʥʘ ʨʽʚʥʽ ʩʪʘʥʜʘʨʪʫ, ʘʙʦ ʥʝʟʥʘʯʥʦ 

ʧʦʩʪʫʧʘʶʪʴʩʷ ʡʦʤʫ ʟʘ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ɼʚʦʨʘʟʦʚʝ ʙʝʢʢʨʦʩʫʚʘʥʥʷ, ʷʢ ʽ ʩʣʽʜ ʦʯʽʢʫʚʘʪʠ, ʧʦʩʠʣʠʣʦ ʧʨʦʷʚ ʢʦʤʧʣʝʢʩʫ 

ʦʟʥʘʢ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ï ʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʪʨʠʚʘʣʦʩʪʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, 

ʩʪʽʡʢʦʩʪʽ ʧʨʦʪʠ ʭʚʦʨʦʙ 

ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʦʟʥʘʢ ʧʰʝʥʠʮʽ, ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʾ ʙʫʣʦ ʤʝʪʦʶ ʮʽʻʾ 

ʨʦʙʦʪʠ, ʻ ʷʢʽʩʪʴ ʟʝʨʥʘ. ɸʥʘʣʽʟ ʚʤʽʩʪʫ ʙʽʣʢʘ ʫ ʨʷʜʫ ʩʽʤʝʡ ʧʦʢʘʟʘʚ, ʱʦ ʫ ʩʠʥʪʝʪʠʢʘ 

ʚʽʥ ʩʢʣʘʜʘʻ 22,0 % ʧʨʠ ʜʦʙʨʽʡ ʚʠʧʦʚʥʝʥʦʩʪʽ ʟʝʨʥʽʚʦʢ, ʫ ʙʽʣʴʰʦʩʪʽ ʛʽʙʨʠʜʥʠʭ 

ʩʽʤʝʡ 16,2ï20,6 %, ʫ ʩʪʘʥʜʘʨʪʘ ʍʘʨʢʽʚʩʴʢʘ 26 ï 15,1 %.  

ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʩʝʜʠʤʝʥʪʘʮʽʾ ʙʦʨʦʰʥʘ, ʷʢʠʡ ʢʦʨʝʣʶʻ ʟ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʧʦʢʘʟʘʣʦ, ʱʦ ʫ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʩʠʥʪʝʪʠʢʘ ʚʽʥ 

ʩʪʘʥʦʚʠʚ 55 ʤʣ, ʫ ʩʦʨʪʘ ʍʘʨʢʽʚʩʴʢʘ 26 ï 75 ʤʣ. ʆʩʢʽʣʴʢʠ ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ, 

ʦʜʝʨʞʘʥʠʭ ʟ ʨʦʩʣʠʥ ʨʘʥʥʽʭ ʧʦʢʦʣʽʥʴ, ʟʘʥʘʜʪʦ ʤʘʣʦ ʜʣʷ ʘʥʘʣʽʟʫ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ, 

ʡʦʛʦ ʦʮʽʥʢʫ ʧʨʦʚʦʜʠʣʠ ʫ ʩʽʤʝʡ BC2. ʋ 60 ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʩʽʤʝʡ ʧʦʪʦʤʩʪʚʘ 

ʜʨʫʛʦʛʦ ʙʝʢʢʨʦʩʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ ʚʽʜ 76 ʜʦ 92 ʤʣ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ 

ʟʤʽʥʦʶ ʩʪʨʫʢʪʫʨʠ ʢʣʝʡʢʦʚʠʥʥʠʭ ʙʽʣʢʽʚ ʚʥʘʩʣʽʜʦʢ ʥʝʘʣʝʣʴʥʦʾ, ʤʦʞʣʠʚʦ, 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʛʝʥʽʚ. ɿʦʢʨʝʤʘ, ʚʠʜʽʣʠʣʠʩʴ ʚʽʜʟʥʘʯʝʥʽ 

ʚʠʱʝ ʢʨʫʧʥʦʟʝʨʥʽ ʩʽʤôʾ 126-6/04 ʪʘ 125-1/04, ʘ ʪʘʢʦʞ 126-7/04. ʇʨʠʯʦʤʫ ʥʠʞʯʠʡ 

ʧʦʢʘʟʥʠʢ 76ï79 ʤʣ ʙʫʚ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʙʝʟʦʩʪʠʭ ʬʦʨʤ ʟ ʙʽʣʠʤ ʪʘ ʩʽʨʦ-

ʜʠʤʯʘʩʪʠʤ ʢʦʣʦʩʦʤ, ʚʠʩʦʢʠʡ ï ʚʽʜ 85 ʜʦ 92 ʤʣ ʜʣʷ ʦʩʪʠʩʪʠʭ ʬʦʨʤ. ʃʠʰʝ ʦʜʥʘ 

ʩʽʤôʷ ʟ ʙʝʟʦʩʪʠʤ ʟʘʙʘʨʚʣʝʥʠʤ ʢʦʣʦʩʦʤ ʤʘʣʘ ʧʦʢʘʟʥʠʢ ʩʝʜʠʤʝʥʪʘʮʽʾ 81 ʤʣ. ʎʝ 
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ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʟʯʝʧʣʝʥʥʷ ʛʝʥʽʚ, ʱʦ ʢʦʥʪʨʦʣʶʶʪʴ ʚʠʩʦʢʫ ʩʝʜʠʤʝʥʪʘʮʽʶ, ʟ 

ʛʝʥʘʤʠ ʦʩʪʠʩʪʦʩʪʽ (ʨʝʮʝʩʠʚʥʠʤʠ).  

ʈʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʦʛʦ ʩʢʣʘʜʫ ʛʣʽʘʜʠʥʽʚ [16] ʧʦʢʘʟʘʣʠ 

(ʨʠʩ. 3.2) ʥʘʷʚʥʽʩʪʴ ʫ ʨʷʜʫ ʩʽʤʝʡ ʫ Ŭ ï ʟʦʥʽ ʩʧʝʢʪʨʫ ʙʽʣʢʽʚ ʟ ʚʠʩʦʢʦʶ 

ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʦʶ ʨʫʭʦʤʽʩʪʶ, ʷʢʽ ʥʝ ʻ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʤËʷʢʦʾ ʧʰʝʥʠʮʽ ʽ, 

ʥʘʧʝʚʥʝ, ʫʩʧʘʜʢʦʚʘʥʽ ʚʽʜ Ae. tauschii (ʥʘ ʨʠʩ.3. 2 ʚʢʘʟʘʥʽ ʯʦʨʥʠʤʠ ʩʪʨʽʣʢʘʤʠ). ʎʽ 

ʢʦʤʧʦʥʝʥʪʠ ʤʘʨʢʫʶʪʴ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʟʝʨʥʘ: ʫ ʩʽʤʝʡ, ʱʦ ʥʝʩʫʪʴ ʮʽ ʙʣʦʢʠ, 

ʧʦʢʘʟʥʠʢ ʩʝʜʠʤʝʥʪʘʮʽʾ ʩʪʘʥʦʚʠʚ 55ï56 ʤʣ, ʪʦʜʽ ʷʢ ʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʘ 26 ï 

75 ʤʣ.  
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ʋ ʩʽʤʝʡ ʟ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʝʜʠʤʝʥʪʘʮʽʾ (85 ʤʣ ʽ ʚʠʱʝ) ʮʽ 

ʢʦʤʧʦʥʝʥʪʠ ʚʽʜʩʫʪʥʽ. 

ʋ ɔ-ʟʦʥʽ ʩʧʝʢʪʨʫ ʙʽʣʠʤʠ ʩʪʨʽʣʢʘʤʠ ʧʦʢʘʟʘʥʽ ʙʣʦʢʠ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʧʨʠʩʫʪʥʽʩʪʴ ʢʦʪʨʠʭ ʤʘʨʢʫʻ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʟʝʨʥʘ. ʎʝʡ ʙʣʦʢ ʚʠʷʚʣʝʥʠʡ ʫ ʩʽʤôʷʭ ʟ 

ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʝʜʠʤʝʥʪʘʮʽʾ. 

ʂʦʣʝʢʪʠʚʦʤ ʜʦʩʣʽʜʥʠʢʽʚ [17] ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʘʨʢʝʨʽʚ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚʠʟʥʘʯʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʚʥʝʩʢʫ ʩʠʥʪʝʪʠʢʽʚ ʫ ʩʝʣʝʢʮʽʡʥʠʡ 

ʤʘʪʝʨʽʘʣ (1600 ʣʽʥʽʡ), ʩʪʚʦʨʝʥʠʡ ʫ ʨʘʤʢʘʭ ʛʣʦʙʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ CIMMYT . 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʥʝʩʦʢ D-ʛʝʥʦʤʫ ʩʪʘʥʦʚʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 17,5 % ʟ 

ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʟʘ ʛʝʥʦʤ ʥʠʤʠ ʩʝʛʤʝʥʪʘʤʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʨʽʟʥʠʡ ʩʪʫʧʽʥʴ ʪʠʩʢʫ 

ʜʦʙʦʨʫ. ʇʨʦʚʝʜʝʥʠʡ ʧʘʨʘʣʝʣʴʥʦ ʘʥʘʣʽʟ ʨʦʜʦʚʦʜʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʫ ʣʽʥʽʡ ï 

ʧʦʭʽʜʥʠʭ ʩʠʥʪʝʪʠʢʽʚ ʨʦʟʨʘʭʦʚʘʥʠʡ ʚʥʝʩʦʢ D-ʛʝʥʦʤʫ ʩʪʘʥʦʚʠʪʴ 15,6 %. ʎʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʪʠʢʽʚ ʚ ʽʥʪʨʦʛʨʝʩʠʚʥʽʡ 

ʛʽʙʨʠʜʠʟʘʮʽʾ. ɿʦʢʨʝʤʘ, ʮʝ ʧʽʜʪʚʝʨʜʞʝʥʦ ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʟʝʨʥʘ [18, 19].  

ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʟ 18 ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʩʽʤʝʡ ʫ ʪʨʴʦʭ (16,7 %) ʚʠʷʚʣʝʥʦ 

ʢʦʤʧʦʥʝʥʪʠ ʛʣʽʘʜʠʥʽʚ, ʫʩʧʘʜʢʦʚʘʥʽ ʚʽʜ Ae. tauschii.   

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʛʽʙʨʠʜʽʚ F1 ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʍʘʨʢʽʚʩʴʢʘ 26 ʟ 

ʩʠʥʪʝʪʠʢʦʤ T. durum / Ae. tauschii IU013948 ʜʦʤʽʥʫʻ ʩʧʝʣʴʪʦʾʜʥʠʡ ʢʦʤʧʣʝʢʩ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ. ʆʟʥʘʢʠ ʚʽʜʤʽʥʥʦʩʪʽ ʩʠʥʪʝʪʠʢʘ T. durum / Ae. tauschii 

IU013948 ʚʽʜ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ: ʞʦʨʩʪʢʽʩʪʴ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ, ʥʘʷʚʥʽʩʪʴ ʦʩʪʝʡ ʪʘ 

ʩʽʨʦ-ʜʠʤʯʘʩʪʝ ʟʘʙʘʨʚʣʝʥʥʷ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ ï ʫʩʧʘʜʢʦʚʫʶʪʴʩʷ ʥʝʟʘʣʝʞʥʦ 

ʢʦʞʥʘ ʚʽʜ ʽʥʰʠʭ. ʆʪʨʠʤʘʥʦ ʩʽʤ'ʾ, ʫ ʷʢʠʭ ʨʽʚʝʥʴ ʩʝʜʠʤʝʥʪʘʮʽʾ ʙʦʨʦʰʥʘ ʟʥʘʯʥʦ 

ʧʝʨʝʚʠʱʫʻ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ɺʠʷʚʣʝʥʦ ʟʚ'ʷʟʦʢ 

ʚʠʩʦʢʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʝʜʠʤʝʥʪʘʮʽʾ ʟ ʦʩʪʠʩʪʽʩʪʶ ʢʦʣʦʩʽʚ. ɿʜʽʡʩʥʝʥʦ ʽʥʪʨʦʛʨʝʩʽʶ ʚ 

ʛʝʥʦʪʠʧ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ ʛʝʥʽʚ ʘʤʬʽʜʠʧʣʦʾʜʫ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴ ʛʣʽʘʜʠʥʦʚʽ ʙʣʦʢʠ, 

ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʩʦʢʠʤʠ ʪʘ ʥʠʟʴʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʝʜʠʤʝʥʪʘʮʽʾ.  
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3.3 ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʩʧʘʜʢʫʚʘʥʥʷ ʦʟʥʘʢ ʫ ʛʽʙʨʠʜʽʚ ʧʰʝʥʠʮʽ 

ʤôʷʢʦʾ ʷʨʦʾ ʟ ʩʠʥʪʝʪʠʢʘʤʠ IU13931, IU13933, IU13937, IU13948, IU13974 

 

ʉʠʥʪʝʪʠʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʯʘʩʪʢʦʚʦʶ ʯʦʣʦʚʽʯʦʶ ʩʪʝʨʠʣʴʥʽʩʪʶ (ʜʦ 

6 %). ʇʨʠ ʛʽʙʨʠʜʠʟʘʮʽʾ ʾʭ ʷʢ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʧʘʨʪʥʝʨʘ ʟ ʧʰʝʥʠʮʝʶ ʤôʷʢʦʶ 

ʬʝʨʪʠʣʴʥʽʩʪʴ F1 ʪʘʢʦʞ ʙʫʣʘ ʟʥʠʞʝʥʦʶ ʥʘ 4ï8 %. ʎʝ, ʤʦʞʣʠʚʦ, ʧʦʚôʷʟʘʥʦ ʟ 

ʝʬʝʢʪʦʤ ʮʠʪʦʧʣʘʟʤʠ, ʫʩʧʘʜʢʦʚʘʥʦʾ ʚʽʜ ʧʰʝʥʠʮʽ ʪʚʝʨʜʦʾ, ʘ ʪʘʢʦʞ ʟ ʥʝʧʦʚʥʦʶ 

ʛʦʤʦʣʦʛʽʻʶ ʛʝʥʦʤʽʚ ʩʠʥʪʝʪʠʢʽʚ ʽ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ. ʊʦʤʫ ʧʨʦʚʦʜʠʣʠ ʦʜʥʦʩʪʦʨʦʥʥʽ 

ʩʭʨʝʱʫʚʘʥʥʷ, ʜʝ ʤʘʪʝʨʠʥʩʴʢʠʤ ʧʘʨʪʥʝʨʦʤ ʙʫʚ ʩʦʨʪ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʷʨʦʾ 

ʍʘʨʢʽʚʩʴʢʘ 26, ʘ ʯʦʣʦʚʽʯʠʤ ʧʘʨʪʥʝʨʦʤ ï ʩʠʥʪʝʪʠʢʠ T. durum Desf. / Ae. tauschii 

Coss. (ʛʝʥʦʤ ABD, 2n = 42, ʯʦʣʦʚʽʯʘ ʬʦʨʤʘ), ʟ ʥʦʤʝʨʘʤʠ ʽʥʪʨʦʜʫʢʮʽʾ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʥʙʘʥʢʫ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʪʘ ʨʦʜʦʚʦʜʘʤʠ:  IU13931 (D67.2 / 

P66.270 // Ae.tauschii (217)); IU13933 (D67.2 / P66.270 // Ae. tauschii (218)); 

IU13937 (DVERD_2 / Ae. tauschii (221)); IU13948 (68.112 / WARD // Ae. tauschii 

(369)); IU13974 (D67.2 / P66.270 // Ae. tauschii (257)).  ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʤʫ ʧʝʨʝʭʨʝʩʥʦʤʫ ʟʘʧʠʣʝʥʥʶ, ʽʟʦʣʶʚʘʣʠ ʧʦ 20 ʢʦʣʦʩʽʚ ʛʽʙʨʠʜʽʚ 

F1, ʽ ʧʦʩʽʚ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʧʦʢʦʣʽʥʥʷ F2 ʧʨʦʚʦʜʠʣʠ ʥʘʩʽʥʥʷʤ ʚʽʜ ʩʘʤʦʟʘʧʠʣʝʥʥʷ. 

ʉʭʨʝʱʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ 2015 ʪʘ 2016 ʨʨ. ʋ 2017 ʪʘ 2018 ʨʨ. ʙʫʣʠ 

ʚʠʩʽʷʥʽ ʛʽʙʨʠʜʠ F1 ʪʘ F2 ʧʦʨʷʜ ʽʟ ʙʘʪʴʢʽʚʴʢʠʤʠ ʬʦʨʤʘʤʠ. ʇʦʩʽʚ ʧʨʦʚʦʜʠʣʠ 

ʨʷʜʢʘʤʠ ʜʦʚʞʠʥʦʶ 1 ʤ ʟ ʤʽʞʨʷʜʜʷʤ 15 ʩʤ, ʚ ʦʜʠʥ ʨʷʜʦʢ ʚʠʩʽʚʘʣʠ 40 ʟʝʨʝʥ. 

ʋʤʦʚʠ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʠʣʠ ʦʜʝʨʞʘʪʠ ʞʠʪʪʻʟʜʘʪʥʽ ʛʽʙʨʠʜʥʽ ʟʝʨʥʽʚʢʠ, 

ʚʠʨʦʩʪʠʪʠ ʛʽʙʨʠʜʥʽ ʨʦʩʣʠʥʠ ʡ ʦʮʽʥʠʪʠ ʦʟʥʘʢʠ ʚʠʩʦʪʠ ʨʦʩʣʠʥ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʉʪʫʧʽʥʴ ʜʦʤʽʥʫʚʘʥʥʷ ʦʟʥʘʢ ʚ F1 ʚʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ G.M. Beil ʠ R.E. 

Atkins [20]. ɼʦʤʽʥʫʚʘʥʥʷ ʟʽ ʩʪʫʧʝʥʝʤ ʟʘ ʘʙʩʦʣʶʪʥʦʶ ʚʝʣʠʯʠʥʦʶ ʙʽʣʴʰʠʤ ʟʘ 0,0 

ʽ ʜʦ 0,33 ʚʚʘʞʘʣʠ ʩʣʘʙʢʠʤ, ʚʽʜ 0,34 ʜʦ 0,66 ï ʩʝʨʝʜʥʽʤ, ʚʽʜ 0,67 ʜʦ 1,0 ï ʩʠʣʴʥʠʤ.  

ʆʮʽʥʢʫ ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ ʦʟʥʘʢ ʫ ʰʠʨʦʢʦʤʫ ʪʘ ʚʫʟʴʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ʧʨʦʚʦʜʠʣʠ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʇ. ʌ. ʈʦʢʠʮʴʢʦʛʦ [6]. ʂʦʝʬʽʮʽʻʥʪʠ ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ ʦʟʥʘʢ ʚ 

ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ (ʅ
2
) ʚʠʟʥʘʯʘʣʠ ʯʝʨʝʟ ʚʘʨʽʘʥʩʠ ʙʘʪʴʢʽʚ ʽ ʛʽʙʨʠʜʽʚ [21], ʫ 

ʚʫʟʴʢʦʤʫ ʨʦʟʫʤʽʥʥʽ (h
2
) ï ʷʢ ʢʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ ʦʟʥʘʢ ʙʘʪʴʢʽʚ 

ʽ ʥʘʱʘʜʢʽʚ [19]. ʂʦʝʬʽʮʽʻʥʪʠ ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ, ʧʦʜʽʙʥʦ ʜʦ ʩʪʫʧʝʥʷ 
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ʜʦʤʽʥʫʚʘʥʥʷ, ʢʣʘʩʠʬʽʢʫʚʘʣʠ ʷʢ ʥʠʟʴʢʽ ï ʚʽʜ 0,0 ʜʦ 0,33; ʩʝʨʝʜʥʽ ï ʚʽʜ 0,34ʜʦ 

0,66; ʚʠʩʦʢʽ ï ʚʽʜ 0,67 ʜʦ 1,0. ʏʘʩʪʦʪʫ (ʊʯ) ʪʘ ʩʪʫʧʽʥʴ (ʊʩ) ʪʨʘʥʩʛʨʝʩʽʾ ʟʘ 

ʦʟʥʘʢʘʤʠ ʚʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ ɻ. ʉ. ɺʦʩʢʨʝʩʝʥʩʴʢʦʾ ʪʘ ɺ. ɯ. ʐʧʦʪʘ [23]. 

ɺʘʞʢʽʩʪʴ ʚʠʤʦʣʦʪʫ ʦʮʽʥʶʚʘʣʠ ʰʣʷʭʦʤ ʧʨʦʧʫʩʢʘʥʥʷ ʢʦʣʦʩʽʚ ʯʝʨʝʟ 

ʢʦʣʦʩʦʚʫ ʤʦʣʦʪʘʨʢʫ ʤʦʜʝʣʽ ʄʂʉ-1ʄɸ. ɺʠʜʽʣʷʣʠ ʪʨʠ ʩʪʫʧʝʥʽ ʧʨʦʷʚʫ ʦʟʥʘʢʠ: 

ʚʘʞʢʠʡ ʚʠʤʦʣʦʪ ï ʚʠʤʦʣʦʯʫʻʪʴʩʷ ʜʦ 10 % ʟʝʨʥʽʚʦʢ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ, 

ʩʝʨʝʜʥʽʡ ï ʚʠʤʦʣʦʯʫʻʪʴʩʷ ʚʽʜ 40 ʜʦ 60 % ʟʝʨʥʽʚʦʢ, ʣʝʛʢʠʡ ï ʚʠʤʦʣʦʯʫʻʪʴʩʷ 80ï

100 % ʟʝʨʥʽʚʦʢ. ʂʣʘʩʠ ʟ ʚʠʤʦʣʦʪʦʤ ʟʝʨʥʽʚʦʢ ʫ ʤʝʞʘʭ 11ï39 %  ʽ 61ï79 % ʙʫʣʠ 

ʚʽʜʩʫʪʥʽ. 

ʈ̔ ʚʥʽ ʧʨʦʷʚʫ ʦʟʥʘʢ ʚʠʩʦʪʠ ʨʦʩʣʠʥ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʘ ʪʘ 

ʤʘʩʠ 1000 ʟʝʨʝʥ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʥʪʝʪʠʢʽʚ ʻ ʥʠʞʯʠʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʜʦ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʘ 26. (ʪʘʙʣ. 3.3) ʇʝʚʥʦʶ ʤʽʨʦʶ ʥʘʙʣʠʞʘʶʪʴʩʷ 

ʜʦ ʍʘʨʢʽʚʩʴʢʦ ʾ26 ʟʨʘʟʢʠ IU13937 ʪʘ IU13948 ʟʘ ʜʦʚʞʠʥʦʶ ʢʦʣʦʩʘ, IU13931 ï ʟʘ 

ʤʘʩʩʦʶ 1000 ʟʝʨʝʥ. 

 

ʊʘʙʣʠʮʷ 3.3 ï ʇʨʦʷʚ ʦʟʥʘʢ ʫ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, 2016ï2018 ʨʨ. 

ɹʘʪʴʢʽʚʩʴʢʠʡ 

ʢʦʤʧʦʥʝʥʪ 

ɺʠʩʦʪʘ 

ʨʦʩʣʠʥ, 

ʩʤ 

ʇʘʨʘʤʝʪʨʠ ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʫ 

ʄʘʩʘ 1000 

ʟʝʨʝʥ, ʛ 
ʜʦʚʞʠ-

ʥʘ, ʩʤ 

ʢʽʣʴʢʽʩʪʴ 

ʢʦʣʦʩʢʽʚ, 

ʰʪ. 

ʢʽʣʴʢʽʩʪʴ 

ʟʝʨʝʥ, ʰʪ. 

ʤʘʩʘ 

ʟʝʨʥʘ, ʛ 

ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ 

 

ʍʘʨʢʽʚʩʴʢʘ 26  ǀ 85 8,0 17,4 35 1,3 35,0 

ʏʦʣʦʚʽʯʡ̔ ʢʦʤʧʦʥʝʥʪ - ʩʠʥʪʝʪʠʢ 

IU13931 58 5,5 10,2 17 0,6 32,3 

IU13933 52 6,0 12,4 26 0,8 29,4 

IU13937 60 7,5 11,3 18 0,5 28,0 

IU13948 72 7,7 13,1 28 0,8 30,2 

IU13974 60 6,4 10,5 21 0,7 31,1 

ʅɯʈ05 4,4 1,23 3,41 2,7 0,13 2,34 

 

ʈ̔ ʚʥʽ ʧʨʦʷʚʫ ʦʟʥʘʢ ʽ ʩʪʫʧʝʥʽ ʜʦʤʽʥʫʚʘʥʥʷ ʫ ʛʽʙʨʠʜʽʚ F1 ʩʠʥʪʝʪʠʢʽʚ ʟ 

ʧʰʝʥʠʮʝʶ ʤôʷʢʦʶ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣ. 3.4 ʽ 3.5 ʚʽʜʧʦʚʽʜʥʦ. ʋʩʧʘʜʢʫʚʘʥʥʷ 
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ʚʠʩʦʪʠ ʨʦʩʣʠʥ ʪʘ ʤʘʩʠ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʙʫʣʦ ʧʨʦʤʽʞʥʠʤ, (D ʩʣʘʙʢʝ, ʚʽʜ - 0,2 ʜʦ 

0,2), ʣʠʰʝ ʫ ʛʽʙʨʠʜʫ ʟ IU13948 ʟʘ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ ʫ ʩʝʨʝʜʥʴʦʤʫ ʩʪʫʧʝʥʽ 

ʜʦʤʽʥʫʚʘʣʘ ʧʰʝʥʠʮʷ (D = 0,4). ɿʘ ʜʦʚʞʠʥʦʶ ʢʦʣʦʩʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʜʦʤʽʥʫʚʘʥʥʷ ʦʟʥʘʢʠ ʧʰʝʥʠʮʽ ʍʘʨʢʽʚʩʴʢʘ 26 (D = 0,6ï1), ʘ ʫ ʛʽʙʨʠʜʽʚ ʟʘ ʫʯʘʩʪʽ 

ʩʠʥʪʝʪʠʢʽʚ  IU13937   ̔ IU13948  ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ  (D  ʚʽʜʧʦʚʽʜʥʦ  4,6  ʽ  8,3)  ʟʘ  

ʊʘʙʣʠʮʷ 3.4 ï  ʇʨʦʷʚ ʦʟʥʘʢ ʚ F1 ʛʽʙʨʠʜʽʚ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʷʨʦʾ ʍʘʨʢʽʚʩʴʢʘ 26  

(ǀ) ʟ ʩʠʥʪʝʪʠʢʘʤʠ, 2016ï2018 ʨʨ. 

ʏʦʣʦʚʽʯʽʡ 

ʢʦʤʧʦʥʝʥʪ - 

ʩʠʥʪʝʪʠʢʠ 

ɺʠʩʦʪʘ 

ʨʦʩʣʠʥʠ, 

ʩʤ 

ʇʘʨʘʤʝʪʨʠ ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʫ 

ʄʘʩʘ 1000 

ʟʝʨʝʥ, ʛ 
ʜʦʚʞʠʥʘ, 

ʩʤ 

ʢʽʣʴʢʽʩʪʴ 

ʢʦʣʦʩʢʽʚ, 

ʰʪ. 

ʢʽʣʴʢʽʩʪʴ 

ʟʝʨʝʥ, ʰʪ. 

ʤʘʩʘ 

ʟʝʨʥʘ, ʛ 

IU13931 73,3 7,5 16,5 27 0,92 34 

IU13933 69,8 7,9 15,6 32 1,09 34 

IU13937 69,4 8,9 16,0 28 0,92 33 

IU13948 81,2 9,1 16,0 33 1,09 33 

IU13974 71,1 8,0 15,2 30 1,05 35 

 

ʊʘʙʣʠʮʷ 3.5 ï  ʉʪʫʧʽʥʴ ʜʦʤʽʥʫʚʘʥʠʷ ʦʟʥʘʢ ʚ F1 ʛʽʙʨʠʜʽʚ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʷʨʦʾ  

ʍʘʨʢʽʚʩʴʢʘ 26 (ǀ) ʟ ʩʠʥʪʝʪʠʢʘʤʠ, 2016ï2018 ʨʨ. 

ʏʦʣʦʚʽʯʽʡ 

ʢʦʤʧʦʥʝʥʪ 

- ʩʠʥʪʝʪʠʢ 

ɺʠʩʦʪʘ 

ʨʦʩʣʠʥʠ 

ʇʘʨʘʤʝʪʨʠ ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʫ 

ʄʘʩʘ 1000 

ʟʝʨʝʥ ʜʦʚʞʠʥʘ 
ʢʽʣʴʢʽʩʪʴ 

ʢʦʣʦʩʢʽʚ 

ʢʽʣʴʢʽʩʪʴ 

ʟʝʨʝʥ 
ʤʘʩʘ ʟʝʨʥʘ 

IU13931 0,13 0,60 0,75 0,11 -0,09 0,26 

IU13933 0,08 0,90 0,28 0,33 0,15 0,64 

IU13937 -0,25 4,60 0,54 0,18 0,06 0,43 

IU13948 0,42 8,33 0,35 0,43 0,16 0,17 

IU13974 -0,11 1,00 0,36 0,29 0,17 1,00 

 



99 

ʜʦʚʞʠʥʦʶ ʢʦʣʦʩʘ. ɿʘ ʢʽʣʴʢʽʩʪʶ ʢʦʣʦʩʢʽʚ ʫ ʢʦʣʦʩʽ ʧʰʝʥʠʮʷ ʜʦʤʽʥʫʚʘʣʘ ʫ ʩʪʫʧʝʥʽ 

ʚʽʜ ʩʣʘʙʢʦʛʦ (IU13933) ʜʦ ʩʠʣʴʥʦʛʦ (IU13931), ʟʘ ʢʽʣʴʢʽʩʪʶ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ ï ʚʽʜ 

ʩʣʘʙʢʦʛʦ ʜʦ ʩʝʨʝʜʥʴʦʛʦ. ʉʪʫʧʽʥʴ ʜʦʤʽʥʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʟʘ ʤʘʩʦʶ 1000 ʟʝʨʝʥ 

ʩʪʘʥʦʚʠʚ ʚʽʜ ʩʣʘʙʢʦʛʦ (IU13948) ʜʦ ʧʦʚʥʦʛʦ (IU13974). ʋ ʮʽʣʦʤʫ ʩʣʘʙʢʝ 

ʜʦʤʽʥʫʚʘʥʥʷ ʨʽʚʥʽʚ ʧʨʦʷʚʫ ʦʟʥʘʢ ʧʰʝʥʠʮʽ ʤʘʣʦ ʤʽʩʮʝ ʫ 16 ʚʠʧʘʜʢʘʭ, ʩʝʨʝʜʥʻ ï ʫ 

ʚʦʩʴʤʠ, ʩʠʣʴʥʝ ï ʫ ʯʦʪʠʨʴʦʭ ʚʠʧʘʜʢʘʭ; ʫ ʜʚʦʭ ʚʠʧʘʜʢʘʭ ï ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ.  

ɺʠʟʥʘʯʝʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ ʫ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ H
2
 (ʪʘʙʣ. 3.6) 

ʙʫʣʠ ʚʠʩʦʢʠʤʠ ʫ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ï 25 ʟ 30, ʩʝʨʝʜʥʽʤʠ ï ʫ 

ʯʦʪʠʨʴʦʭ, ʩʣʘʙʢʠʤʠ ï ʚ ʦʜʥʦʤʫ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ ʫ ʚʫʟʴʢʦʤʫ ʨʦʟʫʤʽʥʥʽ h
2 
ʚʠʟʥʘʯʘʣʠʩʴ 

ʩʪʦʩʦʚʥʦ ʙʘʪʴʢʽʚʩʴʢʠʭ ʩʠʥʪʝʪʠʢʽʚ. ɿʘ ʚʩʽʤʘ ʦʟʥʘʢʘʤʠ ʚʦʥʠ ʻ ʟʥʘʯʥʦ ʤʝʥʰʠʤʠ, 

ʥʽʞ ʢʦʝʬʽʮʽʻʥʪʠ ʫʩʧʘʜʢʫʚʘʥʥʷ ʫ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ. ɿʥʘʯʥʝ ʧʝʨʝʚʠʱʝʥʥʷ H
2 

ʥʘʜ h
2
 ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʝʚʘʞʘʥʥʷ ʥʝ ʘʜʜʠʪʠʚʥʦʛʦ, ʘ ʜʦʤʽʥʘʥʪʥʦʛʦ ʘʙʦ 

ʝʧʽʩʪʘʪʠʯʥʦʛʦ ʝʬʝʢʪʽʚ ʛʝʥʽʚ, ʽ ʜʦʙʽʨ ʩʣʽʜ ʧʦʯʠʥʘʪʠ ʫ ʙʽʣʴʰ ʧʽʟʥʽʭ ʧʦʢʦʣʽʥʥʷʭ. 

ʇʝʚʥʝ ʟʙʣʠʞʝʥʥʷ ʦʙʦʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʘʻ ʤʽʩʮʝ ʟʘ ʤʘʩʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʫ 

ʛʽʙʨʠʜʽʚ ʟʘ ʫʯʘʩʪʽ ʩʠʥʪʝʪʠʢʽʚ IU13931 ʪʘ IU13937. ʆʪʞʝ ʫ ʮʠʭ ʛʽʙʨʠʜʽʚ ʜʦʮʽʣʴʥʦ 

ʧʦʯʠʥʘʪʠ ʜʦʙʽʨ ʫ ʨʘʥʥʽʭ ʧʦʢʦʣʽʥʥʷʭ ʟʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ.  

ʊʘʙʣʠʮʷ 3.6 ï ʂʦʝʬʽʮʽʻʥʪʠ ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ ʦʟʥʘʢ ʫ ʛʽʙʨʠʜʽʚ ʧʰʝʥʠʮʽ 

 ʤôʷʢʦʾ ʷʨʦʾ ʍʘʨʢʽʚʩʴʢʘ 26 (ǀ) ʟ ʩʠʥʪʝʪʠʢʘʤʠ, 2017, 2018 ʨʨ. 

ʏʦʣʦʚʽʯʽʡ ʢʦʤʧʦʥʝʥʪ 

- ʩʠʥʪʝʪʠʢ 

ɺʠʩʦʪʘ 

ʨʦʩʣʠʥʠ 

ʇʘʨʘʤʝʪʨʠ ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʫ 

ʤʘʩʘ 1000 

ʟʝʨʝʥ ʜʦʚʞʠʥʘ 
ʢʽʣʴʢʽʩʪʴ 

ʢʦʣʦʩʢʽʚ 

ʢʽʣʴʢʽʩʪʴ 

ʟʝʨʝʥ 

ʤʘʩʘ 

ʟʝʨʥʘ 

ʂʦʝʬʽʮʽʻʥʪʠ ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ ʚ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ H
2
 

IU13931 0,98 0,54 0,84 0,96 0,78 0,14 

IU13933 0,99 0,65 0,78 0,87 0,91 0,88 

IU13937 0,98 0,98 0,81 0,96 0,63 0,89 

IU13948 0,93 0,99 0,79 0,73 0,89 0,85 

IU13974 0,98 0,78 0,91 0,93 0,87 0,59 

ʂʦʝʬʽʮʽʻʥʪʠ ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ ʫ ʚʫʟʴʢʦʤʫ ʨʦʟʫʤʽʥʥʽ  h
2
 

ï 0,58 0,09 0,03 0,52 0,62 0,29 
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ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʦʯʘʪʦʢ ʚʠʜʽʣʝʥʥʷ ʟ ʧʦʧʫʣʷʮʽʾ ʨʦʟʱʝʧʣʝʥʥʷ 

ʪʨʘʥʩʛʨʝʩʠʚʥʠʭ ʬʦʨʤ. ʊʘʢʽ ʬʦʨʤʠ ʟôʷʚʣʷʣʠʩʴ ʫ ʚʩʽʭ ʧôʷʪʠ ʢʦʤʙʽʥʘʮʽʷʭ ʟʘ 

ʨʽʟʥʠʤʠ ʦʟʥʘʢʘʤʠ ʟ ʯʘʩʪʦʪʦʶ ʚʽʜ 6 % ʜʦ 8 % ʪʘ ʩʪʫʧʝʥʝʤ ʪʨʘʥʩʛʨʝʩʽʾ ʚʽʜ 6 ʜʦ 

17 % (ʪʘʙʣ. 3.7).  

ʇʨʠʤʽʪʢʘ:ʊʯ - ʯʘʩʪʦʪʘ ʪʨʘʥʩʛʨʝʩʽʾ  

ʊʩ  - ʩʪʫʧʽʥʴ ʪʨʘʥʩʛʨʝʩʽʾ  

 

ʋ ʢʦʤʙʽʥʘʮʽʾ ʍʘʨʢʽʚʩʴʢʘ 26 / IU13948 ʪʨʘʥʩʛʨʝʩʠʚʥʽ ʨʦʩʣʠʥʠ ʚʽʜʤʽʯʝʥʽ 

ʥʘʤʠ ʟʘ ʧôʷʪʴʤʘ ʦʟʥʘʢʘʤʠ: ʚʠʩʦʪʦʶ ʨʦʩʣʠʥʠ ʪʘ ʧʘʨʘʤʝʪʨʘʤʠ ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʘ ï 

ʜʦʚʞʠʥʦʶ, ʢʽʣʴʢʽʩʪʶ ʢʦʣʦʩʢʽʚ ʽ ʟʝʨʝʥ, ʤʘʩʦʶ ʟʝʨʥʘ. ʋ ʧʦʪʦʤʩʪʚʽ ʛʽʙʨʠʜʫ ʟʘ 

ʫʯʘʩʪʽ ʩʠʥʪʝʪʠʢʘ IU13933 ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʪʨʘʥʩʛʨʝʩʽʾ ʟʘ ʢʽʣʴʢʽʩʪʶ ʟʝʨʝʥ ʫ ʢʦʣʦʩʽ 

ʪʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ, ʫ ʛʽʙʨʠʜʫ ʟ IU13937 ï ʟʘ ʜʦʚʞʠʥʦʶ ʢʦʣʦʩʘ ʪʘ ʤʘʩʦʶ 

ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ. ʋ ʛʽʙʨʠʜʽʚ ʟʘ ʫʯʘʩʪʽ ʩʠʥʪʝʪʠʢʽʚ IU13931 ʽ IU13974 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʪʨʘʥʩʛʨʝʩʽʾ ʟʘ ʤʘʩʦʶ 1000 ʟʝʨʝʥ. ʅʝʚʝʣʠʢʽ ʯʘʩʪʦʪʠ ʪʘ ʩʪʫʧʝʥʽ 

ʪʨʘʥʩʛʨʝʩʽʡ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʢʦʥʪʨʦʣʶ ʦʟʥʘʢ ʛʝʥʘʤʠ ʟ 

ʥʝʘʜʠʪʠʚʥʠʤ ʝʬʝʢʪʦʤ. ʈʘʟʦʤ ʟ ʮʠʤ, ʥʘʷʚʥʽʩʪʴ ʪʨʘʥʩʛʨʝʩʽʡ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʊʘʙʣʠʮʷ 3.7 ï ʏʘʩʪʦʪʘ ʽ ʩʪʫʧʽʥʴ ʪʨʘʥʩʛʨʝʩʽʾ ʚ F2 ʛʽʙʨʠʜʽʚ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʷʨʦʾ 

ʍʘʨʢʽʚʩʴʢʘ 26 (ǀ) ʟ ʩʠʥʪʝʪʠʢʘʤʠ (%), 2017, 2018 ʨʨ., 

ʏʦʣʦʚʽʯʠʡ 

ʢʦʤʧʦʥʝʥʪ 

- ʩʠʥʪʝʪʠʢ  

ɺʠʩʦʪʘ 

ʨʦʩʣʠʥʠ  

ʇʘʨʘʤʝʪʨʠ ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʫ  
ʤʘʩʘ 1000 

ʟʝʨʝʥ  ʜʦʚʞʠʥʘ  
ʢʽʣʴʢʽʩʪʴ 

ʢʦʣʦʩʢʽʚ  

ʢʽʣʴʢʽʩʪʴ 

ʟʝʨʝʥ  

ʤʘʩʘ  

ʟʝʨʥʘ  

ʊʯ  ʊʩ  ʊʯ  ʊʩ  ʊʯ  ʊʩ  ʊʯ  ʊʩ  ʊʯ  ʊʩ  ʊʯ  ʊʩ  

IU13931  0  0  0  0  0  0  0  0  0  0  6  14-17  

IU13933  0  0  0  0  0  0  10  11-14  7  7-14  0  0  

IU13937  0  0  6  6-10  0  0  0  0  6  10-14  0  0  

IU13948  7  8-12  7  6-11  6  7-9  12  13-15  8  10-15  0  0  

IU13974  0  0  0  0  0  0  0  0  0  0  7  12-16  
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ʪʘʢʠʡ ʛʝʥʠʡ ʢʦʥʪʨʦʣʴ ʤʦʞʝ ʦʙʫʤʦʚʠʪʠ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʨʦʷʚʫ ʦʟʥʘʢ ʫ 

ʧʰʝʥʠʮʽ ʤôʷʢʦʾ. 

ʉʠʥʪʝʪʠʢʘʤ ʚʣʘʩʪʠʚʠʡ ʚʘʞʢʠʡ ʚʠʤʦʣʦʪ ʟʝʨʥʽʚʦʢ, ʦʙʫʤʦʚʣʝʥʠʡ ʛʝʥʦʤ Tg, 

ʣʦʢʘʣʽʟʦʚʘʥʠʤ ʫ ʛʝʥʦʤʽ D Ae. tauschii [21]. ʋ ʚʠʢʦʨʠʩʪʘʥʠʭ ʫ ʜʦʩʣʽʜʽ ʩʠʥʪʝʪʠʢʽʚ 

IU13931, IU13933, IU13937, IU13974 ʚʠʤʦʣʦʪ ʚʘʞʢʠʡ, ʫ ʩʠʥʪʝʪʠʢʘ IU13948 ʤʘʚ 

ʤ̔ ʩʮʝ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʚʘʞʢʦʩʪʽ ʚʠʤʦʣʦʪʫ. 

ʋ ʛʽʙʨʠʜʽʚ ʟʘ ʫʯʘʩʪʽ ʮʠʭ ʩʠʥʪʝʪʠʢʽʚ ʜʦʤʽʥʫʚʘʣʘ ʦʟʥʘʢʘ, ʚʣʘʩʪʠʚʘ 

ʩʠʥʪʝʪʠʢʘʤ ï ʚʘʞʢʠʡ ʚʠʤʦʣʦʪ ʟʝʨʥʽʚʦʢ. ʈʦʟʱʝʧʣʝʥʥʷ ʟʘ ʮʽʻʶ ʦʟʥʘʢʦʶ ʚ F2 

ʧʦʜʘʥʦ ʫ ʪʘʙʣ. 3.8. ɺʦʥʦ ʚʽʜʧʦʚʽʜʘʻ ʤʦʥʦʛʝʥʥʽʡ ʩʭʝʤʽ ʟ ʧʦʚʥʠʤ ʜʦʤʽʥʫʚʘʥʥʷʤ  

* ʋ  ʢʣʘʩʽ ʟ ʜʦʤʽʥʫʶʯʦʶ ʦʟʥʘʢʦʶ ʚʢʣʶʯʝʥʦ ʨʦʩʣʠʥʠ ʟ ʚʘʞʢʠʤ ʽ ʩʝʨʝʜʥʽʤ 

ʚʠʤʦʣʦʪʦʤ.  

 

ʚʘʞʢʦʛʦ ʚʠʤʦʣʦʪʫ: 3:1: ɢ
2 
< 5,99 ʟʘ ʨʽʚʥʷ ʽʤʦʚʽʨʥʦʩʪʽ 0,95. ʇʨʠ ʮʴʦʤʫ ʫ ʛʽʙʨʠʜʽʚ 

ʟʘ ʫʯʘʩʪʽ IU13948 (68.112 / WARD // Ae. tauschii (369) ʨʦʟʱʝʧʣʝʥʥʷ ʩʪʘʥʦʚʠʣʦ 

168 ʟ ʩʝʨʝʜʥʽʤ ʚʠʤʦʣʦʪʦʤ : 62 ʟ ʣʝʛʢʠʤ ʚʠʤʦʣʦʪʦʤ. ʎʝ ʚʽʜʧʦʚʽʜʘʣʦ ʤʦʥʦʛʝʥʥʽʡ 

ʩʭʝʤʽ 3:1 ʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʩʝʨʝʜʥʴʦʛʦ ʚʠʤʦʣʦʪʫ, ɢ
2 
=0,58<3,84. ʆʪʞʝ ʛʝʥʝʪʠʯʥʠʡ 

ʢʦʥʪʨʦʣʴ  ʚʘʞʢʦʩʪʽ  ʚʠʤʦʣʦʪʫ  ʫ  ʩʠʥʪʝʪʠʢʘ  IU13948   ʩʣʘʙʰʠʡ,   ʥʽʞ   ʫ   ʽʥʰʠʭ  

ʩʠʥʪʝʪʠʢʽʚ. ʄʦʞʣʠʚʦ, ʮʝ ʦʙʫʤʦʚʣʝʥʦ ʛʝʥʘʤʠ ï ʤʦʜʠʬʽʢʘʪʦʨʘʤʠ ʩʫʙʛʝʥʦʤʽʚ A
u
 

ʪʘ B. 

ʊʘʙʣʠʮʷ 3.8 ï ʈʦʟʱʝʧʣʝʥʥʷ ʟʘ ʣʝʛʢʽʩʪʶ ʚʠʤʦʣʦʪʫ ʚ F2 ʛʽʙʨʠʜʽʚ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ 

ʷʨʦʾ ʍʘʨʢʽʚʩʴʢʘ 26 (ǀ) ʟ ʩʠʥʪʝʪʠʢʘʤʠ, 2017, 2018 ʨʨ. 

ʏʦʣʦʚʽʯʠʡ 

ʢʦʤʧʦʥʝʥʪ 

- ʩʠʥʪʝʪʠʢ 

ʂʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ F2 
ɢ

2 
 ʟʘ P=0,95 

ʚʩʴʦʛʦ ʫ ʪʦʤʫ ʯʠʩʣʽ ʟ ʚʠʤʦʣʦʪʦʤ 

ʚʘʞʢʠʤ ʩʝʨʝʜʥʽʤ ʣʝʛʢʠʤ 1:2:1 3:1*  

IU13931  248 55 124 69 1,58 1,05 

IU13933  260 72 124 64 1,05 0,02 

IU13937  195 53 103 39 2,63 2,74 

IU13948  230 0 168 62 82,28 0,37 

IU13974  226 47 121 58 2,20 0,05 

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ  ɢ
2
 5,99 3,80 
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ʇʨʠ ʩʝʣʝʢʮʽʡʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʠʥʪʝʪʠʢʽʚ ʤʘʻ ʟʥʘʯʝʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ 

ʦʟʥʘʢ ʫ ʧʦʪʦʤʩʪʚʽ ʛʽʙʨʠʜʽʚ ʟ ʤ'ʷʢʦʶ ʧʰʝʥʠʮʝʶ, ʟʦʢʨʝʤʘ, ʚʧʣʠʚ ʛʝʥʽʚ ʜʠʢʦʛʦ 

ʧʨʝʜʢʘ ʥʘ ʧʨʦʷʚ ʦʟʥʘʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ.  

ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʘʭ ʨʦʩʣʠʥʠ ʪʨʘʥʩʛʨʝʩʠʚʥʽ ʟʘ ʝʣʝʤʝʥʪʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʤʘʣʠ ʚʠʢʣʶʯʥʦ ʧʰʝʥʠʯʥʠʡ ʬʝʥʦʪʠʧ ʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʣʝʛʢʠʤ ʚʠʤʦʣʦʪʦʤ 

ʟʝʨʥʽʚʦʢ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʨʦʩʣʠʥʠ ʟ ʚʘʞʢʠʤ ʽ ʩʝʨʝʜʥʽʤ ʚʠʤʦʣʦʪʦʤ ʤʘʣʠ ʥʝʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʫ ʢʦʣʦʩʽ ʢʦʣʦʩʢʽʚ (12-15 ʰʪ.) ʽ ʟʝʨʝʥ (20-26 ʰʪ.), ʤʘʩʫ 1000 ʟʝʨʝʥ (28-

33 ʛ).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʷʚʥʽʩʪʴ ʛʝʥʽʚ Tg ʚʽʜ Ae. tauschii ʦʙʤʝʞʫʻ ʧʨʦʷʚ ʝʣʝʤʝʥʪʽʚ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʫ ʥʘʱʘʜʢʽʚ ʛʽʙʨʠʜʽʚ ʤʽʞ ʩʠʥʪʝʪʠʢʘʤʠ ʪʘ ʤ'ʷʢʦʶ ʧʰʝʥʠʮʝʶ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʯʠʩʣʝʥʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʩʠʥʪʝʪʠʢʠ 

(ʪʝʪʨʘʧʣʦʾʜʥʘ ʧʰʝʥʠʮʷ / Ae. tauschii) ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʜʞʝʨʝʣʘ ʦʟʥʘʢ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʧʦʜʦʣʘʪʠ ʩʪʨʝʩʦʚʽ ʯʠʥʥʠʢʠ ʦʙʤʝʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ 

ʧʰʝʥʠʮʽ: ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ, ʩʪʽʡʢʦʩʪʽ ʜʦ ʭʚʦʨʦʙ. ɸʣʝ ʚʦʥʠ ʥʝ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ 

ʜʞʝʨʝʣʘ ʚʣʘʩʥʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʇʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʦʜʝʨʞʘʥʽ ʫ ʩʝʣʝʢʮʽʡʥʠʭ 

ʧʨʦʛʨʘʤʘʭ ʟʘ ʫʯʘʩʪʽ ʩʠʥʪʝʪʠʢʽʚ, ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʩʪʫʧʽʥʯʘʩʪʠʭ ʩʢʣʘʜʥʠʭ 

ʩʭʨʝʱʫʚʘʥʴ, ʫ ʷʢʠʭ, ʦʯʝʚʠʜʥʦ,  ʛʝʥ Tg ʝʣʽʤʽʥʫʚʘʚ ʫ ʧʨʦʮʝʩʽ ʨʦʟʱʝʧʣʝʥʥʷ [25]. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

ʉʠʥʪʝʪʠʢʠ ʧʦʩʪʫʧʘʶʪʴʩʷ ʩʦʨʪʫ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʷʨʦʾ ʍʘʨʢʽʚʩʴʢʘ 26 ʟʘ 

ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ, ʜʦʚʞʠʥʦʶ ʢʦʣʦʩʘ ʪʘ ʝʣʝʤʝʥʪʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ.  

ʋ ʛʽʙʨʠʜʽʚ F1 ʤʽʞ ʘʤʬʽʜʠʧʣʦʾʜʘʤʠ T.durum / Ae.tauschii (ǀ) ʪʘ ʧʰʝʥʠʮʝʶ 

ʤôʷʢʦʶ ʷʨʦʶ ʍʘʨʢʽʚʩʴʢʘ 26 (ǁ) ʟʘ ʙʽʣʴʰʽʩʪʶ ʦʟʥʘʢ ʜʦʤʽʥʫʚʘʚ ʘʤʬʽʜʠʧʣʦʾʜ: 

ʦʧʫʰʝʥʥʷ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ, ʚʽʜʩʫʪʥʽʩʪʴ ʚʦʩʢʦʚʦʛʦ ʥʘʣʴʦʪʫ, ʘ ʪʘʢʦʞ 

ʩʧʝʣʴʪʦʾʜʥʠʡ ʢʦʤʧʣʝʢʩ: ʚʘʞʢʠʡ ʚʠʤʦʣʦʪ ʟʝʨʥʽʚʦʢ, ʥʘʷʚʥʽʩʪʴ ʰʠʨʦʢʦʛʦ ʧʣʝʯʘ ʥʘ 

ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʢʘʭ, ʥʝʱʽʣʴʥʠʡ ʢʦʣʦʩ; ʣʠʰʝ ʟʘ ʚʽʜʩʫʪʥʽʩʪʶ ʦʩʪʶʢʽʚ ʜʦʤʽʥʫʚʘʣʘ 

ʤôʷʢʘ ʧʰʝʥʠʮʷ. ɿʘ ʨʝʰʪʦʶ ʬʝʥʦʪʠʧʦʚʠʭ ʦʟʥʘʢ ʛʽʙʨʠʜʥʽ ʨʦʩʣʠʥʠ ʙʫʣʠ 

ʧʨʦʤʽʞʥʠʤʠ ʤʽʞ ʦʙʦʤʘ ʙʘʪʴʢʽʚʩʴʢʠʤʠ ʬʦʨʤʘʤʠ.  
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ʈʦʟʱʝʧʣʝʥʥʷ ʚ F2 ʪʘ BC1 ʛʽʙʨʠʜʽʚ ʤʽʞ ʘʤʬʽʜʠʧʣʦʾʜʘʤʠ T.durum / 

Ae.tauschii (ǀ) ʪʘ ʧʰʝʥʠʮʝʶ ʤôʷʢʦʶ ʷʨʦʶ ʍʘʨʢʽʚʩʴʢʘ 26 (ǁ) ʚʽʜʧʦʚʽʜʘʣʦ 

ʥʝʟʘʣʝʞʥʦʤʫ ʫʩʧʘʜʢʫʚʘʥʥʶ ʧʘʨ ʦʟʥʘʢ, ʢʦʞʥʘ ʟ ʢʦʪʨʠʭ ʢʦʥʪʨʦʣʶʚʘʣʦʩʴ 

ʤʦʥʦʛʝʥʥʦ: ʦʩʪʠʩʪʽʩʪʴ ï ʙʝʟʦʩʪʽʩʪʴ; ʦʧʫʰʝʥʥʷ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ - ʚʽʜʩʫʪʥʽʩʪʴ 

ʦʧʫʰʝʥʥʷ; ʥʘʷʚʥʽʩʪʴ - ʚʽʜʩʫʪʥʽʩʪʴ ʚʦʩʢʦʚʦʛʦ ʥʘʣʴʦʪʫ ʥʘ ʢʦʣʦʩʽ, ʩʽʨʦ-ʜʠʤʯʘʩʪʝ 

ʟʘʙʘʨʚʣʝʥʥʷ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ. ʅʝʟʘʣʝʞʥʽʩʪʴ ʫʩʧʘʜʢʫʚʘʥʥʷ ʛʝʥʽʚ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʮʽ ʧʘʨʠ ʦʟʥʘʢ, ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʾʭ ʣʦʢʘʣʽʟʘʮʽʻʶ ʫ ʨʽʟʥʠʭ ʭʨʦʤʦʩʦʤʘʭ 

ʛʝʥʦʤʫ ʘʤʬʽʜʠʧʣʦʾʜʽʚ. ʎʝ ʩʧʨʠʷʻ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʶ ʷʢ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʤʘʨʢʝʨʽʚ 

ʜʣʷ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ. 

ɺ F2 ʛʽʙʨʠʜʽʚ ʤʽʞ ʘʤʬʽʜʠʧʣʦʾʜʘʤʠ T.durum / Ae.tauschii (ǀ) ʪʘ ʧʰʝʥʠʮʝʶ 

ʤôʷʢʦʶ ʷʨʦʶ ʍʘʨʢʽʚʩʴʢʘ 26 (ǁ) ʨʦʟʤʘʭ ʧʨʦʷʚʫ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʢʦʣʦʩʘ ʥʝ ʚʠʭʦʜʠʚ ʟʘ ʤʝʞʽ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ɿʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʧʨʦʷʚʫ 

ʢʽʣʴʢʦʩʪʽ ʢʦʣʦʩʢʽʚ ʫ ʢʦʣʦʩʽ ʙʫʚ ʚʠʱʠʤ ʫ ʢʣʘʩʘʭ ʙʝʟʦʩʪʠʭ ʢʦʣʦʩʽʚ ʧʦʨʽʚʥʷʥʦ ʟ 

ʦʩʪʠʩʪʠʤʠ.  

ʋ BC1 ʛʽʙʨʠʜʽʚ ʤʽʞ ʘʤʬʽʜʠʧʣʦʾʜʘʤʠ T.durum / Ae.tauschii (ǀ) ʪʘ 

ʧʰʝʥʠʮʝʶ ʤôʷʢʦʶ ʷʨʦʶ ʍʘʨʢʽʚʩʴʢʘ 26
2
 (ǁ) ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʚʩʽʭ ʪʨʴʦʭ ʦʟʥʘʢ 

ʜʣʷ ʫʩʽʭ ʢʣʘʩʽʚ ʨʦʟʱʝʧʣʝʥʥʷ ʥʘʙʣʠʞʘʣʠʩʴ ʜʦ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʘ 

26. 

ʋ ʧʦʪʦʤʩʪʚʽ ʛʽʙʨʠʜʽʚ ʤʽʞ ʘʤʬʽʜʠʧʣʦʾʜʘʤʠ T.durum / Ae.tauschii (ǀ) ʪʘ 

ʧʰʝʥʠʮʝʶ ʤôʷʢʦʶ ʷʨʦʶ ʍʘʨʢʽʚʩʴʢʘ 26 (ǁ) ʦʪʨʠʤʘʥʽ ʩʽʤ'ʾ, ʫ ʷʢʠʭ ʨʽʚʝʥʴ 

ʩʝʜʠʤʝʥʪʘʮʽʾ ʙʦʨʦʰʥʘ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʙʘʪʴʢʽʚʩʴʢʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ. ɺʠʷʚʣʝʥʦ ʟʚ'ʷʟʦʢ ʚʠʩʦʢʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʝʜʠʤʝʥʪʘʮʽʾ ʟ ʦʩʪʠʩʪʽʩʪʶ 

ʢʦʣʦʩʽʚ.  

ɿʜʽʡʩʥʝʥʦ ʽʥʪʨʦʛʨʝʩʽʶ ʚ ʛʝʥʦʪʠʧ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ ʛʝʥʽʚ ʘʤʬʽʜʠʧʣʦʾʜʫ, ʷʢʽ 

ʢʦʥʪʨʦʣʶʶʪʴ ʛʣʽʘʜʠʥʦʚʽ ʙʣʦʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʩʦʢʠʤʠ ʪʘ ʥʠʟʴʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʩʝʜʠʤʝʥʪʘʮʽʾ.  

ʋ ʛʽʙʨʠʜʽʚ F1 ʧʰʝʥʠʮ ̔ʤôʷʢʦ ʾ(ǀ) ʟ ʩʠʥʪʝʪʠʢʘʤʠ (ǁ) ʟʘ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ, 

ʜʦʚʞʠʥʦʶ ʢʦʣʦʩʘ ʪʘ ʝʣʝʤʝʥʪʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʦʤʽʥʫʻ ʧʰʝʥʠʮʷ ʧʝʨʝʚʘʞʥʦ ʫ 

ʩʣʘʙʢʦʤʫ ʪʘ ʩʝʨʝʜʥʴʦʤʫ ʩʪʫʧʝʥʽ. ʉʣʘʙʢʝ ʜʦʤʽʥʫʚʘʥʥʷ ʟʘ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ ʤʘʻ 

ʤʽʩʮʝ ʫ ʛʽʙʨʠʜʽʚ ʟ ʩʠʥʪʝʪʠʢʘʤʠ DVERD_2 / Ae. tauschii (221) ʪʘ D67.2 / P66.270 



104 

// Ae. tauschii (257), ʧʦʟʠʪʠʚʥʝ ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ï ʟʘ ʜʦʚʞʠʥʦʶ ʢʦʣʦʩʘ ʫ ʛʽʙʨʠʜʽʚ 

ʟ DVERD_2 / Ae. tauschii (221)  ʪʘ 68.112 / WARD // Ae. tauschii (369). 

ʋ ʛʽʙʨʠʜʽʚ F1 ʧʰʝʥʠʮʽ ʤôʷʢʦʾ (ǀ) ʟ ʩʠʥʪʝʪʠʢʘʤʠ (ǁ) D67.2 / P66.270 // 

Ae.tauschii (217), D67.2 / P66.270 // Ae. tauschii (218), DVERD_2 / Ae. tauschii 

(221), D67.2 / P66.270 // Ae. tauschii (257) ʜʦʤʽʥʫʚʘʚ ʚʘʞʢʠʡ ʚʠʤʦʣʦʪ ʟʝʨʥʽʚʦʢ. 

ʈʦʟʱʝʧʣʝʥʥʷ ʟʘ ʮʽʻʶ ʦʟʥʘʢʦʶ ʫ ʛʽʙʨʠʜʽʚ ʟʘ ʫʯʘʩʪʽ ʩʠʥʪʝʪʠʢʽʚ ʚʽʜʧʦʚʽʜʘʻ 

ʤʦʥʦʛʝʥʥʽʡ ʩʭʝʤʽ ʟ ʥʝʧʦʚʥʠʤ ʜʦʤʽʥʫʚʘʥʥʷʤ ʚʘʞʢʦʛʦ ʚʠʤʦʣʦʪʫ. ʋ ʛʽʙʨʠʜʽʚ ʟʘ 

ʫʯʘʩʪʽ 68.112 / WARD // Ae. tauschii (369) ʜʦʤʽʥʫʚʘʚ ʩʝʨʝʜʥʽʡ ʚʠʤʦʣʦʪ, 

ʨʦʟʱʝʧʣʝʥʥʷ ʚʽʜʧʦʚʽʜʘʣʦ ʩʭʝʤʽ ʧʦʚʥʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ. ʋ F2 ʛʽʙʨʠʜʽʚ ʧʰʝʥʠʮʽ 

ʤôʷʢʦʾ (ǀ) ʟ ʩʠʥʪʝʪʠʢʘʤʠ (ǁ) ʢʦʝʬʽʮʽʻʥʪʠ ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ ʫ ʰʠʨʦʢʦʤʫ 

ʨʦʟʫʤʽʥʥʽ ʙʫʣʠ ʚʠʩʦʢʠʤʠ ʫ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ï 25 ʟ 30, ʩʝʨʝʜʥʽʤʠ 

ï ʫ ʯʦʪʠʨʴʦʭ, ʩʣʘʙʢʠʤʠ ï ʚ ʦʜʥʦʤʫ. ʂʦʝʬʽʮʽʻʥʪʠ ʫʩʧʘʜʢʫʚʘʥʥʷ ʫ ʚʫʟʴʢʦʤʫ 

ʨʦʟʫʤʽʥʥʽ ʟʘ ʚʩʽʤʘ ʦʟʥʘʢʘʤʠ ʻ ʟʥʘʯʥʦ ʤʝʥʰʠʤʠ, ʥʽʞ ʢʦʝʬʽʮʽʻʥʪʠ ʫʩʧʘʜʢʫʚʘʥʥʷ ʫ 

ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ, ʱʦ ʜʘʻ ʧʽʜʩʪʘʚʠ ʧʦʯʠʥʘʪʠ ʜʦʙʽʨ ʟʘ ʮʠʤʠ ʦʟʥʘʢʘʤʠ ʫ ʙʽʣʴʰ 

ʧʽʟʥʽʭ ʧʦʢʦʣʽʥʥʷʭ. ɿʙʣʠʞʝʥʥʷ ʦʙʦʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʘʻ ʤʽʩʮʝ ʟʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ 

ʢʦʣʦʩʘ ʫ ʛʽʙʨʠʜʽʚ ʟʘ ʫʯʘʩʪʽ ʩʠʥʪʝʪʠʢʽʚ D67.2 / P66.270 // Ae.tauschii (217) ʪʘ 

DVERD_2 / Ae. tauschii (221), ʫ ʷʢʠʭ ʜʦʮʽʣʴʥʦ ʧʦʯʠʥʘʪʠ ʜʦʙʽʨ ʫ ʨʘʥʥʽʭ 

ʧʦʢʦʣʽʥʥʷʭ. 

ʋ ʧʦʪʦʤʩʪʚʽ ʛʽʙʨʠʜʽʚ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ (ǀ) ʟ ʩʠʥʪʝʪʠʢʘʤʠ (ǁ) ʪʨʘʥʩʛʨʝʩʠʚʥʽ 

ʬʦʨʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʫ ʚʩʽʭ ʧôʷʪʠ ʢʦʤʙʽʥʘʮʽʷʭ ʟʘ ʨʽʟʥʠʤʠ ʦʟʥʘʢʘʤʠ ʟ ʯʘʩʪʦʪʦʶ 

ʚʽʜ 6 % ʜʦ 8 % ʪʘ ʩʪʫʧʝʥʝʤ ʪʨʘʥʩʛʨʝʩʽʾ ʚʽʜ 6 ʜʦ 17 %. ʋ ʢʦʤʙʽʥʘʮʽʾ ʍʘʨʢʽʚʩʴʢʘ 

26 / 68.112 / WARD // Ae. tauschii (369) ʪʘʢʽ ʨʦʩʣʠʥʠ ʚʽʜʤʽʯʝʥʽ ʟʘ ʧôʷʪʴʤʘ 

ʦʟʥʘʢʘʤʠ: ʚʠʩʦʪʦʶ ʨʦʩʣʠʥʠ ʪʘ ʧʘʨʘʤʝʪʨʘʤʠ ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʘ ï ʜʦʚʞʠʥʦʶ,  

ʢʽʣʴʢʽʩʪʶ ʢʦʣʦʩʢʽʚ ʽ ʟʝʨʝʥ, ʤʘʩʦʶ ʟʝʨʥʘ. ʅʘʷʚʥʽʩʪʴ ʪʨʘʥʩʛʨʝʩʽʡ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʨʦʷʚʫ ʮʠʭ ʦʟʥʘʢ ʫ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ. 

ʇʨʠ ʥʘʧʠʩʘʥʥʽ ʨʦʟʜʽʣʫ ʚʠʢʦʨʠʩʪʘʥʦ ʨʦʙʦʪʠ ʘʚʪʦʨʘ [26, 27, 28, 29, 30, 31]. 
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Pʆɿɼɯʃ 4  

ʇʈʆʗɺ ɯ ʄɯʅʃʀɺɯʉʊʔ ʇʈʆɼʋʂʊʀɺʅʆʉʊɯ ʊɸ ɰɰ ɽʃɽʄɽʅʊɯɺ ʋ 

ʂʆʅʉʊɸʅʊʅʀʍ ʃɯʅɯʁ ɯɿ ɻɯɹʈʀɼɯɺ ʉʀʅʊɽʊʀʂɯɺ ɿ ʇʐɽʅʀʎɽʖ 

ʄËʗʂʆʖ ʗʈʆʖ 

 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣ ̫ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ ʤǋ̫ʢʦʾ ʧʰʝʥʠʮʽ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʽʚ, ʱʦ ʢʦʥʪʨʦʣʶʶʪʴ ʮʽʥʥʽ ʦʟʥʘʢʠ, ʚʽʜ ʜʠʢʦʛʦ ʧʨʝʜʢʦʚʦʛʦ ʚʠʜʫ 

ï ʝʛʽʣʦʧʩʘ ʊʘʫʰʘ. ʎʝʡ ʚʠʜ  ̒ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʩʝʨʝʜ ʜʠʧʣʦʾʜʥʠʭ ʚʠʜʽʚ 

ʝʛʽʣʦʧʩʘ [1]. ɺʽʥ  ̒ ʜʞʝʨʝʣʦʤ ʛʝʥʽʚ ʘʜʘʧʪʠʚʥʦʩʪʽ ʜʦ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ 

ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʧʦʨʷʜ ʟ ʛʝʥʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʪʽʡʢʽʩʪʴ ʜʦ ʥʠʟʢʠ 

ʭʚʦʨʦʙ, ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʙʽʣʢʘ ʪʘ ʢʣʝʡʢʦʚʠʥʠ ʫ ʟʝʨʥʽ, ʪʘ ʽʥ. [2]. 

ʇʝʨʝʥʦʩ ʮʽʥʥʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʛʝʥʦʤʠ ʩʦʨʪʽʚ ʤóʷʢʦʾ ʧʰʝʥʠʮʽ 

ʚʠʨʽʰʫʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷʤ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʤʬʽʜʠʧʣʦʾʜʽʚ ʛʝʥʦʤʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ABD, ʱʦ ʧʦʻʜʥʫʶʪʴ ʛʝʥʦʤʠ ʪʝʪʨʘʧʣʦʾʜʥʦʾ ʧʰʝʥʠʮʽ T. durum Desf. (AB) ʪʘ 

ʝʛʽʣʦʧʩʘ ʊʘʫʰʘ (D)  ̔  ̒ʛʦʤʦʣʦʛʽʯʥʠʤʠ ʛʝʥʦʤʫ ʤǋ̫ʢʦʾ ʧʰʝʥʠʮʽ [3]. 

ɿʘʣʫʯʝʥʥʷ ʩʠʥʪʝʪʠʢʽʚ ʜʦʟʚʦʣʠʣʦ ʩʪʚʦʨʠʪʠ ʧʦʥʘʜ 60 ʚʠʩʦʢʦʫʨʦʞʘʡʥʠʭ ʟ 

ʚʠʩʦʢʦʶ ʘʜʘʧʪʠʚʥʽʩʪʶ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʯʦʪʠʨʴʦʭ ʢʦʥʪʠʥʝʥʪʽʚ: 

ʂʠʪʘʾ, ɯʥʜʽʾ, ʇʘʢʠʩʪʘʥʽ, ɸʬʛʘʥʽʩʪʘʥʽ, ʊʘʜʞʠʢʠʩʪʘʥʽ, ʊʫʨʢʤʝʥʽʩʪʘʥʽ, ʉʠʨʽʾ, ʂʝʥʽʾ, 

ɽʬʽʦʧʽʾ, ʄʝʢʩʠʮʽ, ʋʨʫʛʚʘʾ, ɸʨʛʝʥʪʠʥʽ, ɯʩʧʘʥʽʾ ʪʦʱʦ [4]. 

ɿ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ ʩʠʥʪʝʪʠʢʽʚ ʪʘ ʩʪʚʦʨʝʥʥʷ ʟʘ ʾʭ 

ʫʯʘʩʪʽ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʩʝʣʝʢʮʽʾ ʤ'ʷʢʦʾ ʷʨʦʾ ʧʰʝʥʠʮʽ ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ 

ʛʽʙʨʠʜʠʟʘʮʽʶ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʘ 26 ʟ ʩʠʥʪʝʪʠʢʘʤʠ T. durum Desf. 

/ Ae. tauschii Coss. (ʛʝʥʦʤ ABD, 2n = 42),  ʪʨʠʨʘʟʦʚʽ ʙʝʢʢʨʦʩʠ ʧʰʝʥʠʮʝʶ ʽ 

ʯʦʪʠʨʠʨʘʟʦʚʝ ʩʘʤʦʟʘʧʠʣʝʥʥʷ ʟ ʜʦʙʦʨʘʤʠ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʦʟʥʘʢ. ʋ ʨʝʟʫʣʴʪʘʪʽ  

ʦʜʝʨʞʘʥʦ 53 ʽʥʪʨʦʛʨʝʩʠʚʥʽ ʣʽʥʽ ʾʧʰʝʥʠʯʥʦʛʦ ʪʠʧʫ.  

ʃʽʥʽʾ ʦʜʝʨʞʘʥʦ ʟʘ ʫʯʘʩʪʽ ʫ ʩʭʨʝʱʫʚʘʥʥʷʭ ʧǋʷʪʠ ʩʠʥʪʝʪʠʢʽʚ (ʚʢʘʟʘʥʦ 

ʥʦʤʝʨʠ ʽʥʪʨʦʜʫʢʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʥʙʘʥʢʫ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʪʘ ʨʦʜʦʚʦʜʠ): 

IU13931 (D67.2 / P66.270 // Ae. tauschii (217)); IU13933 (D67.2 / P66.270 // Ae. 

tauschii (218)); IU13937 (DVERD_2 / Ae. tauschii (221)); IU13948 (68.112 / 

WARD // Ae. tauschii (369); IU13974 (D67.2 / P66.270 // Ae.tauschii (257)).  
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27 ʣʥ̔ʡ̔ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʟʘ ʨʽʚʥʷʤʠ ʧʨʦʷʚʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʾʾ 

ʩʢʣʘʜʦʚʠʭ ʽ ʝʢʦʣʦʛʽʯʥʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʝʢʫʨʝʥʪʥʦʶ 

ʙʘʪʴʢʽʚʩʴʢʦʶ ʬʦʨʤʦʶ ʍʘʨʢʽʚʩʴʢʘ 26. 

ʆʮʽʥʢʫ ʝʢʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ 

Eberhart S.A. and Russel W.A. [5]. ɸʥʘʣʽʟʫʚʘʣʠ ʦʟʥʘʢʠ: ʤʘʩʘ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ (ʛ), 

ʤʘʩʘ 1000 ʟʝʨʝʥ (ʛ), ʫʨʦʞʘʡʥʽʩʪʴ (ʛ/ʤ
2
).  

ʃʽʥʽʾ ʜʦʩʣʽʜʞʫʚʘʣʠ ʫ 2015, 2016 ʪʘ 2017 ʨʨ., ʱʦ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʣʠʩʴ ʟʘ 

ʨʝʞʠʤʘʤʠ ʪʝʤʧʝʨʘʪʫʨʠ ʡ ʦʧʘʜʽʚ ʚʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ.  

ʅʘʤʠ ʚʠʷʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ, 

ʤʘʩʠ 1000 ʟʝʨʝʥ, ʚʠʩʦʪʠ ʨʦʩʣʠʥ ʙʫʚ 2016 ʨ. (ʽʥʜʝʢʩʠ ʫʤʦʚ ʨʦʢʫ I j ʩʪʘʥʦʚʠʣʠ 

ʚʽʜʧʦʚʽʜʥʦ 27,6; 3,8; 15,0), ʜʣʷ ʤʘʩʠ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ï 2015 ʽ 2016 ʨʨ. (I j = 0,1). 

ʅʘʡʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʙʫʣʠ: ʜʣʷ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʚʠʩʦʪʠ ʨʦʩʣʠʥ ï 2015 ʨ. (-

26,0; -25,0), ʜʣʷ ʤʘʩʠ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʪʘ ʤʘʩʠ 1000 ʟʝʨʝʥ ï 2017 ʨ. (-0,2 ʽ -3,4) 

(ʪʘʙʣ. 4.1, 4.2, 4.3). 

ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ (ʪʘʙʣ. 4.1) ʥʘʡʙʽʣʴʰʠʤ ʛʝʥʦʪʠʧʦʚʠʤ ʝʬʝʢʪʦʤ 

ʚʽʜʟʥʘʯʝʥʦ ʣʽʥʽʾ ɼʂ 3, ɼʂ 4, ɼʂ 6, ɼʂ 30, ɼʂ 34, ɼʂ 39, ɼʂ 48 (2,4ï2,7 ʛ). 

ɺʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʦʟʥʘʢʠ Sd, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʟʜʘʪʥʽʩʪʴ ʟʨʘʟʢʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʦʟʥʘʢʫ ʥʘ ʧʝʚʥʦʤʫ ʨʽʚʥʽ ʟʘ ʤʽʥʣʠʚʠʭ ʫʤʦʚ 

ʚʠʨʦʱʫʚʘʥʥʷ. ʗʢ ʽ ʦʯʽʢʫʚʘʣʦʩʴ, ʨʦʟʧʦʜʽʣ ʟʨʘʟʢʽʚ ʟʘ ʮʽʻʶ ʦʟʥʘʢʦʶ ʻ ʫ ʟʥʘʯʥʽʡ 

ʤʽʨʽ ʧʨʦʪʠʣʝʞʥʠʤ ʨʦʟʧʦʜʽʣʫ ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʨʝʛʨʝʩʽʾ.  

ɿ ʚʢʘʟʘʥʠʭ ʚʠʱʝ ʣʽʥʽʡ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʣʘʩʪʠʯʥʦʩʪʽ ʧʦʥʘʜ 1,5 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ɼʂ 4, ɼʂ 34, ɼʂ 39. ɺʠʩʦʢʠʡ ʛʝʥʝʪʠʯʥʠʡ ʝʬʝʢʪ ʟʘ ʜʘʥʦʶ 

ʦʟʥʘʢʦʶ ʟʽ ʩʪʘʙʽʣʴʥʽʩʪʶ ʧʦʻʜʥʫʶʪʴ ɼʂ 3, ɼʂ 30, ɼʂ 34, ɼʂ 39, ɼʂ 48. ʉʣʽʜ 

ʚʽʜʟʥʘʯʠʪʠ ʟʨʘʟʢʠ ɼʂ 34 ʪʘ ɼʂ 39 ʟ ʚʠʩʦʢʠʤʠ ʨʽʚʥʷʤʠ ʛʝʥʦʪʠʧʦʚʦʛʦ ʝʬʝʢʪʫ ʪʘ 

ʧʣʘʩʪʠʯʥʦʩʪʽ ʽ ʥʠʟʴʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ Sd. ʉʦʨʪ ʍʘʨʢʽʚʩʴʢʘ 26 ʚʭʦʜʠʚ ʜʦ ʛʨʫʧʠ 

ʟʨʘʟʢʽʚ ʟ ʩʝʨʝʜʥʴʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ (bi = 0,77) ʽ ʚʠʩʦʢʦʶ 

ʩʪʘʙʽʣʴʥʽʩʪʶ (sd = 0,0). 
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ʊʘʙʣʠʮʷ 4.1 ï ɽʢʦʣʦʛʽʯʥʘ ʧʣʘʩʪʠʯʥʩ̔ʪɹ ʽ ʩʪʘʙʽʣʴʥʩ̔ʪɹ ʣʽʥʽʡ ʧʰʝʥʠʮʽ ʟʘ ʤʘʩʦʶ 

ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ 

ʅʘʟʚʘ 

ʣʽʥʽʾ 

ʄʘʪʝʨʠʥʩʴʢʠʡ 

ʢʦʤʧʦʥʝʥʪ 

ʣʽʥʽʾ, 

ˉ ʫ ʢʦʣʝʢʮʽʾ  

 

ʄʘʩʘ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ, ʛ 
ʇʣʘʩʪʠʯ 

ʥʽʩʪʴ 

ʦʟʥʘʢʠ  
b

i
  

ʉʪʘʙʽʣʴ 

ʥʽʩʪʴ  

ʦʟʥʘʢʠ  
s

d
  

2015 ʨ. 2016 ʨ. 2017 ʨ. X i 

ɼʂ 1 IU13931 2,2 1,6 1,8 1,9 0,74 0,2 

ɼʂ 2 IU13933 2,8 2,1 2,1 2,3 1,59 0,2 

ɼʂ 3 IU13937 2,8 2,2 2,3 2,4 1,05 0,1 

ɼʂ 4 IU13931 3,2 2,2 2,4 2,6 1,65 0,4 

ɼʂ 6 IU13931 2,4 2,9 2,2 2,5 1,06 0,2 

ɼʂ 7 IU13974 2,1 2,5 2,0 2,2 0,66 0,1 

ɼʂ 22 IU13933 1,6 1,9 1,4 1,6 0,89 0,1 

ɼʂ 23 IU13937 2,5 2,2 1,7 2,1 2,25 0,0 

ɼʂ 24 IU13931 1,7 1,7 1,7 1,7 0,00 0,0 

ɼʂ 25 IU13933 1,5 2,5 1,6 1,9 0,55 0,6 

ɼʂ 27 IU13937 2,3 2,2 1,7 2,1 1,80 0,0 

ɼʂ 28 IU13948 2,5 2,0 2,0 2,2 1,14 0,1 

ɼʂ 29 IU13948 1,1 2,3 1,5 1,6 -0,22 0,7 

ɼʂ 30 IU13974 2,5 2,5 2,1 2,4 1,26 0,0 

ɼʂ 31 IU13931 2,3 1,9 2 2,1 0,60 0,1 

ɼʂ 32 IU13948 2,3 2,2 2,5 2,3 -0,71 0,0 

ɼʂ 33 IU13933 3,2 1,9 1,9 2,3 2,96 0,6 

ɼʂ 34 IU13931 3,0 2,4 1,9 2,4 2,94 0,1 

ɼʂ 35 IU13948 1,5 1,6 1,8 1,6 -0,86 0,0 

ɼʂ 36 IU13948 1,5 1,9 1,4 1,6 0,66 0,1 

ɼʂ 37 IU13933 3,0 2,0 2,0 2,3 2,28 0,3 

ɼʂ 39 IU13974 3,2 2,5 2,4 2,7 1,91 0,1 

ɼʂ 44 IU13931 1,0 2,3 1,4 1,6 -0,13 0,9 

ɼʂ 47 IU13937 2,1 1,9 1,6 1,9 1,40 0,0 

ɼʂ 48 IU13937 2,6 2,6 2,4 2,5 0,63 0,0 

ɼʂ 49 IU13974 1,8 1,9 1,6 1,8 0,71 0,0 

ɼʂ 50 IU13948 1,6 2,1 1,6 1,8 0,43 0,2 

ʉʝʨʝʜʥʻ ʟʘ ʨʽʢ  2,0 1,8 1,7 1,8 0,77 0,0 

ɯʥʜʝʢʩ ʫʤʦʚ ʨʦʢʫ  2,2 2,1 1,9 2,1 ï ï 

ʅɯʈ
05

 ʜʣʷ ʯʠʥʥʠʢʘ 1 - 

ʛʝʥʦʪʠʧʠ  
0,1 0,1 -0,2 

ï ï 
ï 

 

ʅɯʈ
05

 ʜʣʷ ʯʠʥʥʠʢʘ 2 ï ʨʽʢ  0,33 ï ï 

ʅɯʈ
05

 ʜʣʷ ʚʟʘʻʤʦʜʽʾ 

ʯʠʥʥʠʢʽʚ 0,41 
ï 

ï 
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ʊʘʙʣʠʮʷ 4.2 ï ɽʢʦʣʦʛʽʯʥʘ ʧʣʘʩʪʠʯʥʦʩʪ ɹʽ ʩʪʘʙʽʣʴʥʩ̔ʪɹ ʣʽʥʽʡ ʧʰʝʥʠʮʽ 

ʟʘ ʤʘʩʦʶ 1000 ʟʝʨʝʥ 

ʅʘʟʚʘ 

ʣʽʥʽʾ 

ʄʘʪʝʨʠʥʩʴʢʠʡ 

ʢʦʤʧʦʥʝʥʪ 

ʣʽʥʽʾ, 

ˉ ʫ ʢʦʣʝʢʮʽʾ  

ʄʘʩʘ 1000 ʟʝʨʝʥ, ʛ ʇʣʘʩʪʠʯ 

ʥʽʩʪʴ 

ʦʟʥʘʢʠ  
b

i
  

ʉʪʘʙʽʣʴ 

ʥʽʩʪʴ  

ʦʟʥʘʢʠ  
s

d
  

2015 ʨ. 2016 ʨ. 2017 ʨ. X i 

ɼʂ 1 IU13931 30,2 35,5 29,4 31,7 0,87 2,0 

ɼʂ 2 IU13933 31,2 36,7 29,0 32,3 1,09 0,7 

ɼʂ 3 IU13937 33,0 35,0 31,6 33,2 0,47 0,0 

ɼʂ 4 IU13931 33,2 32,7 28,6 31,5 0,53 5,5 

ɼʂ 6 IU13931 34,6 45,1 32,6 37,4 1,79 6,9 

ɼʂ 7 IU13974 34,6 38,0 31,8 34,8 0,86 0,0 

ɼʂ 22 IU13933 33,6 37,7 29,2 33,5 1,17 0,5 

ɼʂ 23 IU13937 33,2 38,3 25,4 32,3 1,76 3,8 

ɼʂ 24 IU13931 31,8 37,9 29,0 32,9 1,25 0,6 

ɼʂ 25 IU13933 36,2 37,4 31,8 35,1 0,75 2,8 

ɼʂ 27 IU13937 30,4 33,2 24,6 29,4 1,16 3,2 

ɼʂ 28 IU13948 31,6 36,9 28,0 32,2 1,24 0,0 

ɼʂ 29 IU13948 36,8 32,3 34,2 34,4 -0,31 7,6 

ɼʂ 30 IU13974 34,6 38,9 30,4 34,6 1,17 0,3 

ɼʂ 31 IU13931 32,4 38,8 29,6 33,6 1,30 0,7 

ɼʂ 32 IU13948 43,4 53,6 44,0 47,0 1,40 14,1 

ɼʂ 33 IU13933 34,4 40,4 28,8 34,5 1,60 0,4 

ɼʂ 34 IU13931 33,6 37,9 30,5 34,0 1,03 0,0 

ɼʂ 35 IU13948 33,0 33,8 34,0 33,6 -0,01 0,6 

ɼʂ 36 IU13948 32,2 39,7 30,0 34,0 1,38 2,3 

ɼʂ 37 IU13933 36,4 44,1 33,4 38,0 1,51 1,4 

ɼʂ 39 IU13974 36,4 41,4 32,2 36,7 1,27 0,1 

ɼʂ 44 IU13931 33,0 37,9 30,6 33,8 1,03 0,3 

ɼʂ 47 IU13937 37,0 42,1 34,0 37,7 1,13 0,1 

ɼʂ 48 IU13937 34,2 35,6 32,4 34,1 0,44 0,1 

ɼʂ 49 IU13974 34,6 37,4 32,2 34,7 0,72 0,0 

ɼʂ 50 IU13948 33,2 37,1 32,8 34,4 0,62 1,3 

ʉʪ . ʍʘʨʢʽʚʩʴʢʘ 26  33,6 34,0 28,0 31,9 0,79 6,3 

ʉʝʨʝʜʥʻ ʟʘ ʨʽʢ  34,0 38,2 31,0 34,4 ï ï 

ɯʥʜʝʢʩ ʫʤʦʚ ʨʦʢʫ  -0,4 3,8 -3,4 ï ï ï 

 
ʅɯʈ

05
 ʜʣʷ ʯʠʥʥʠʢʘ 1 - 

ʛʝʥʦʪʠʧʠ  
1,32 ï ï 

ʅɯʈ
05

 ʜʣʷ ʯʠʥʥʠʢʘ 2 ï ʨʽʢ  1,82 ï ï 

ʅɯʈ
05

 ʜʣʷ ʚʟʘʻʤʦʜʽʾ 

ʯʠʥʥʠʢʽʚ  
1,14 ï ï 



113 

 

ʊʘʙʣʠʮʷ 4.3 ï ɽʢʦʣʦʛʽʯʥʘ ʧʣʘʩʪʠʯʥʦʩʪ ɹ ʽ ʩʪʘʙʽʣʴʥʩ̔ʪɹ ʣʽʥʽʡ ʧʰʝʥʠʮʽ ʟʘ 

ʚʨʦʞʘʡʥʽʩʪʶ 

ʅʘʟʚʘ 

ʣʽʥʽʾ 

ʄʘʪʝʨʠʥʩʴʢʠʡ 

ʢʦʤʧʦʥʝʥʪ ʣʽʥʽʾ, 

ˉ ʫ ʢʦʣʝʢʮʽʾ  

ʋʨʦʞʘʡʥʽʩʪʴ, ʛ/ʤ
2
 ʇʣʘʩʪʠʯ- 

ʥʽʩʪʴ 

ʦʟʥʘʢʠ  
b

i
  

ʉʪʘʙʽʣʴ- 

ʥʽʩʪʴ  

ʦʟʥʘʢʠ  
s

d
  

2015 ʨ. 2016 ʨ. 2017 ʨ. X i 

ɼʂ 1 IU13931 215 244 222 227 0,55 25 

ɼʂ 2 IU13933 280 303 290 291 0,43 0 

ɼʂ 3 IU13937 268 313 296 292 0,83 38 

ɼʂ 4 IU13931 264 395 337 332 2,43 120 

ɼʂ 6 IU13931 214 333 272 273 2,22 10 

ɼʂ 7 IU13974 226 286 252 255 1,12 1 

ɼʂ 22 IU13933 169 226 186 194 1,07 53 

ɼʂ 23 IU13937 262 266 262 263 0,08 2 

ɼʂ 24 IU13931 181 210 241 211 0,49 457 

ɼʂ 25 IU13933 157 275 207 213 2,21 9 

ɼʂ 27 IU13937 280 286 283 283 0,11 0 

ɼʂ 28 IU13948 271 288 250 270 0,35 549 

ɼʂ 29 IU13948 136 251 181 189 2,15 35 

ɼʂ 30 IU13974 260 289 274 274 0,54 0 

ɼʂ 31 IU13931 241 277 250 256 0,68 36 

ɼʂ 32 IU13948 173 201 230 201 0,47 303 

ɼʂ 33 IU13933 235 314 263 271 1,48 42 

ɼʂ 34 IU13931 255 320 275 283 1,22 61 

ɼʂ 35 IU13948 174 194 207 192 0,35 350 

ɼʂ 36 IU13948 156 240 187 194 1,58 34 

ɼʂ 37 IU13933 221 272 242 245 0,95 3 

ɼʂ 39 IU13974 270 306 293 290 0,66 29 

ɼʂ 44 IU13931 105 282 181 189 3,31 13 

ɼʂ 47 IU13937 198 201 188 196 0,07 86 

ɼʂ 48 IU13937 289 303 299 297 0,26 9 

ɼʂ 49 IU13974 188 224 195 202 0,68 58 

ɼʂ 50 IU13948 171 248 201 207 1,44 17 

ʉʪ. ʍʘʨʢʽʚʩʴʢʘ  26  233 245 210 229 0,26 438 

ʉʝʨʝʜʥʻ ʟʘ ʨʽʢ  218 271 242 244 ï ï 

ɯʥʜʝʢʩ ʫʤʦʚ ʨʦʢʫ  -26,0 27,6 -1,6 ï ï ï 

 ʅɯʈ
05

 ʜʣʷ ʯʠʥʥʠʢʘ 1 - 

ʛʝʥʦʪʠʧʠ  
38,4 ï ï 

ʅɯʈ
05

 ʜʣʷ ʯʠʥʥʠʢʘ 2 ï ʨʽʢ  56,2 ï ï 

ʅɯʈ
05

 ʜʣʷ ʚʟʘʻʤʦʜʽʾ 

ʯʠʥʥʠʢʽʚ  
27,3 ï ï 
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ʅʘʡʙʽʣʴʰʠʤ ʛʝʥʦʪʠʧʦʚʠʤ ʝʬʝʢʪʦʤ ʟʘ ʤʘʩʦʶ 1000 ʟʝʨʝʥ ʚʽʜʟʥʘʯʝʥʦ ʣʽʥʽʾ 

ɼʂ 6, ɼʂ 25, ɼʂ 37, ɼʂ 39, ɼʂ 47 (35,1ï38,0 ʛ), ʽ ʦʩʦʙʣʠʚʦ ɼʂ 32 ï 47,0 ʛ. 

ʄʘʡʞʝ ʫʩʽ ʮʽ ʣʽʥʽʾ, ʦʢʨʽʤ ɼʂ 25, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʣʘʩʪʠʯʥʦʩʪʽ 

1,13 ʽ ʙʽʣʴʰʝ (ʪʘʙʣ. 4.2). ɺʠʩʦʢʠʡ ʛʝʥʦʪʠʧʦʚʠʡ ʝʬʝʢʪ ʟʽ ʩʪʘʙʽʣʴʥʽʩʪʶ ʧʦʻʜʥʫʶʪʴ 

ɼʂ 39 ʽ ɼʂ 47. ɿʨʘʟʦʢ ɼʂ 32 ʟ ʚʠʩʦʢʠʤʠ ʨʽʚʥʷʤʠ ʛʝʥʦʪʠʧʦʚʦʛʦ ʝʬʝʢʪʫ ʪʘ 

ʧʣʘʩʪʠʯʥʦʩʪʽ ʤʘʚ ʥʘʡʙʽʣʴʰʠʡ ʨʽʚʝʥʴ ʤʽʥʣʠʚʦʩʪʽ: Sd = 14,1. ʈʝʢʫʨʝʥʪʥʠʡ ʩʦʨʪ 

ʍʘʨʢʽʚʩʴʢʘ 26 ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʩʝʨʝʜʥʴʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ (bi = 

0,79) ʽ ʥʠʟʴʢʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ (sd = 6,3) ʤʘʩʠ 1000 ʟʝʨʝʥ. ɿʘ ʦʩʪʘʥʥʴʦʶ ʦʟʥʘʢʦʶ 

ʮʝʡ ʩʦʨʪ ʧʦʩʪʫʧʘʚʩʷ ʤʘʡʞʝ ʫʩʽʤ ʚʠʚʯʝʥʠʤ ʣʽʥʽʷʤ, ʦʢʨʽʤ ɼʂ 29, ʤʘʶʯʠ ʤʘʣʦ ʥʝ 

ʥʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ sd. 

ʅʘʡʙʽʣʴʰʠʤ ʨʽʚʥʝʤ ʚʨʦʞʘʡʥʦʩʪʽ (ʚʽʜ 270 ʜʦ 332 ʛ/ʤ
2
) ʟ ʩʫʪʪʻʚʠʤ 

ʧʝʨʝʚʠʱʝʥʥʷʤ ʨʝʢʫʨʝʥʪʥʦʾ ʙʘʪʴʢʽʚʩʴʢʦʾ ʬʦʨʤʠ ʍʘʨʢʽʚʩʴʢʘ 26 ʚʽʜʟʥʘʯʠʣʠʩʴ 11 

ʣʽʥʽʡ (ʪʘʙʣ. 4.3). ʋʩʽ ʣʽʥʽʾ ʧʦʢʘʟʘʣʠ ʧʦʟʠʪʠʚʥʫ ʨʝʘʢʮʽʶ ʥʘ ʫʤʦʚʠ ʨʦʢʫ 

ʚʠʨʦʱʫʚʘʥʥʷ ʟʘ ʫʨʦʞʘʡʥʽʩʪʶ. ʅʘʡʙʽʣʴʰʠʡ ʚʽʜʛʫʢ (bi>2) ʚʽʜʤʽʯʝʥʦ ʫ ʣʽʥʽʡ ɼʂ 4,  

ɼʂ 6, ɼʂ 29, ɼʂ 44. ɼʚʽ ʣʽʥʽʾ ï ɼʂ 4 ʪʘ ɼʂ 6 ʧʦʻʜʥʫʚʘʣʠ ʚʠʩʦʢʫ ʫʨʦʞʘʡʥʽʩʪʴ ʽ 

ʧʦʨʽʚʥʷʥʦ ʚʠʩʦʢʫ ʧʣʘʩʪʠʯʥʽʩʪʴ. ɺʠʩʦʢʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʤʽʥʽʤʘʣʴʥʦʤʫ sd<1,0, ʟʘ ʧʽʜʚʠʱʝʥʦʾ ʪʘ ʩʝʨʝʜʥʴʦʾ ʫʨʦʞʘʡʥʦʩʪʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ɼʂ 2, ɼʂ 7, ɼʂ 27, ɼʂ 30. ʉʦʨʪ ʍʘʨʢʽʚʩʴʢʘ 26 ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʴ ʥʠʟʴʢʦʶ 

ʧʣʘʩʪʠʯʥʽʩʪʶ (bi = 0,26) ʽ ʜʫʞʝ ʥʠʟʴʢʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʫʨʦʞʘʡʥʦʩʪʽ (sd = 438,0), 

ʪʦʙʪʦ ʟʘ ʦʙʦʤʘ ʦʟʥʘʢʘʤʠ ʧʦʩʪʫʧʘʣʘʩʴ ʙʽʣʴʰʦʩʪʽ ʚʠʚʯʝʥʠʭ ʽʥʪʨʦʛʨʝʩʠʚʥʠʭ ʣʽʥʽʡ. 

ʍʘʨʘʢʪʝʨʠʟʫʶʯʠ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʪʘ ʤʝʞʽ ʚʘʨʽʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʧʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ (ʪʘʙʣ. 4.4), ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ ʚʩʽʭ ʪʨʴʦʭ 

ʦʟʥʘʢ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ, ʩʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽʻʥʪ ʧʣʘʩʪʠʯʥʦʩʪʽ ʦʜʥʘʢʦʚʠʡ ʽ 

ʜʦʨʽʚʥʶʻ 1,0. ɸʤʧʣʽʪʫʜʘ ʚʘʨʽʶʚʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʦʾ ʦʟʥʘʢʠ ï ʤʘʩʠ 1000 ʟʝʨʝʥ 

ʟʥʘʯʥʦ ʤʝʥʰʘ, ʥʽʞ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʦʟʥʘʢ ï ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʤʘʩʠ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ. 
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ʊʘʙʣʠʮʷ 4.4 ï  ɺʘʨʽʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʫ 

ʣʽʥʽʡ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ, 2015ï2017 ʨʨ. 

 

ʇʦʢʘʟʥʠʢ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʥʘʚʧʘʢʠ ʤʘʻ ʷʢ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ, ʪʘʢ ʽ ʘʤʧʣʽʪʫʜʘ 

ʝʣʝʤʝʥʪʘʨʥʦʾ ʦʟʥʘʢʠ ï ʤʘʩʠ 1000 ʟʝʨʝʥ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʽ, ʥʽʞ ʜʚʦʭ ʩʢʣʘʜʥʠʭ 

ʦʟʥʘʢ ï ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʤʘʩʠ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ. 

ɺʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ ʧʦʢʘʟʘʣʦ ʪʽʩʥʠʡ ʟʚǋʷʟʦʢ ʤʽʞ  

ʫʨʦʞʘʡʥʽʩʪʶ ʪʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʫ ʧʦʩʫʰʣʠʚʽ 2015 ʨ. (r = 0,84) ʪʘ 2017 ʨ. (r 

= 0,80) ʽ ʩʝʨʝʜʥʽʡ ʟʚǋʷʟʦʢ ʫ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʦʤʫ 2016 ʨ. (r = 0,58). ʆʩʪʘʥʥʻ ʤʦʞʝ 

ʧʦʷʩʥʶʚʘʪʠʩʷ ʥʘʷʚʥʽʩʪʶ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʫʱʝʥʥʷ ʫ ʨʽʢ ʟ ʧʽʜʚʠʱʝʥʦʶ ʚʦʣʦʛʽʩʪʶ 

ï 2016, ʪʦʜʽ ʷʢ ʫ ʧʦʩʫʰʣʠʚʽ ʨʦʢʠ ʫʨʦʞʘʡʥʽʩʪʴ ʚʠʟʥʘʯʘʣʘʩʴ ʚ ʦʩʥʦʚʥʦʤʫ 

ʛʦʣʦʚʥʠʤ ʢʦʣʦʩʦʤ. ɿʚʝʨʪʘʻ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ʫʨʦʞʘʡʥʦʩʪʽ ʫ ʨʽʟʥʽ ʨʦʢʠ ʚʠʚʯʝʥʥʷ: ʜʦʩʠʪʴ ʚʠʩʦʢʘ ʤʽʞ 2015 ʽ 2017 (r = 0,86), 

2016 ʽ 2017 (r = 0,78); ʩʝʨʝʜʥʷ ʤʽʞ 2015 ʽ 2016 (r = 0,57). ʎʝ ʧʽʜʢʨʽʧʣʶʻ 

ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʩʪʘʙʽʣʴʥʦʩʪʽ ʫʨʦʞʘʡʥʦʩʪʽ ʽ ʩʚʽʜʯʠʪʴ, ʱʦ ʚ ʮʽʣʦʤʫ 

ʨʘʥʞʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʟʘ ʫʨʦʞʘʡʥʽʩʪʶ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʫʩʽ ʨʦʢʠ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʛʝʥʦʪʠʧʦʚʠʤ ʝʬʝʢʪʦʤ, ʨʽʚʥʷʤʠ ʧʣʘʩʪʠʯʥʦʩʪʽ ʪʘ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʫʩʽʭ ʪʨʴʦʭ ʚʠʚʯʝʥʠʭ ʦʟʥʘʢ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʣʽʥʽʾ, ʩʪʚʦʨʝʥʽ ʟʘ ʫʯʘʩʪʽ 

ʫʩ̔ʭ ʚʠʢʦʨʠʩʪʘʥʠʭ ʩʠʥʪʝʪʠʢʽʚ. ɹʽʣʴʰʽʩʪʴ ʮʠʭ ʣʽʥʽʡ ʧʝʨʝʚʘʞʘʶʪʴ ʨʝʢʫʨʝʥʪʥʠʡ 

ʩʦʨʪ ʍʘʨʢʽʚʩʴʢʘ 26. 

ʅʘʰʽ ʨʝʟʫʣʴʪʘʪʠ ʟʙʽʛʘʶʪʴʩʷ ʟ ʜʘʥʠʤʠ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ.  ʉʠʥʪʝʪʠʢʠ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʜʞʝʨʝʣʘ ʦʢʨʝʤʠʭ ʛʝʥʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʧʽʜʚʠʱʝʥʥʷ 

ʆʟʥʘʢʘ 
ʇʣʘʩʪʠʯʥʽʩʪʴ, bi ʉʪʘʙʽʣʴʥʽʩʪʴ, sd 

ʩʝʨʝʜʥʻ min-max ʘʤʧʣʽʪʫʜʘ ʩʝʨʝʜʥʻ min-max ʘʤʧʣʽʪʫʜʘ 

ʋʨʦʞʘʡ 

ʥʽʩʪʴ 
1,0 0,07 ï 3,31 3,24 99,2 0,0 ï 549 549 

ʄʘʩʘ ʟʝʨʥʘ 

ʟ ʢʦʣʦʩʘ 
1,0 -0,86 ï 2,96 3,82 0,2 0,0 ï 0,9 0,9 

ʄʘʩʘ 1000 

ʟʝʨʝʥ 
1,0 -0,31 ï 1,79 2,10 2,2 0,0 ï 14,1 14,1  
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ʫʨʦʞʘʡʥʦʩʪʽ ʧʝʨʰ ʟʘ ʚʩʝ ʚ ʫʤʦʚʘʭ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʪʨʝʩʫ ʪʘ ʧʦʩʫʭʠ [6, 7]. ʎʝ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʧʽʜʚʠʱʝʥʽʡ ʫʨʦʞʘʡʥʦʩʪʽ ʫ ʧʦʩʫʰʣʠʚʽ 2015, 2017 ʨʨ. ʪʘ ʚ 

ʝʢʦʣʦʛʽʯʥʽʡ ʧʣʘʩʪʠʯʥʦʩʪʽ ʦʢʨʝʤʠʭ ʣʽʥʽʡ. ɺʩʪʘʥʦʚʣʝʥʦ ʛʝʥʝʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ ʮʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ.  ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʜʦʚʝʜʝʥʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʠʥʪʝʪʠʢʽʚ ʜʣʷ ʩʝʣʝʢʮʽʾ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʾʾ ʝʣʝʤʝʥʪʽʚ ʫ ʧʦʤʽʨʥʠʭ 

ʰʠʨʦʪʘʭ [8] ʟ ʦʨʽʻʥʪʘʮʽʻʶ ʥʘ ʤʽʥʣʠʚʝ ʩʝʨʝʜʦʚʠʱʝ ʟ ʚʠʩʦʢʦʶ ʽʤʦʚʽʨʥʽʩʪʶ 

ʜʝʬʽʮʠʪʫ ʚʦʣʦʛʠ ʧʽʜ ʯʘʩ ʥʘʣʠʚʫ ʟʝʨʥʘ [9]. ʆʜʥʘʢ, ʜʫʞʝ ʚʘʞʣʠʚʦ ʫʨʘʭʦʚʫʚʘʪʠ 

ʢʦʤʧʣʝʢʩ ʦʟʥʘʢ, ʝʬʝʢʪʠʚʥʝ ʚʢʣʶʯʝʥʥ ̫ ʢʦʪʨʠʭ ʫ ʩʝʣʝʢʮʽʡʥʽ ʧʨʦʛʨʘʤʠ ʙʫʜʝ 

ʩʢʣʘʜʥʠʤ [9]. 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4 

ʅʘʡʙʽʣʴʰʠʤʠ ʛʝʥʦʪʠʧʦʚʠʤ ʝʬʝʢʪʦʤ ʽ ʝʢʦʣʦʛʽʯʥʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʟʘ 

ʫʨʦʞʘʡʥʽʩʪʶ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʣʽʥʽʾ ɼʂ 4 ʪʘ ɼʂ 6. ɰʭ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ 

ʜʣʷ ʩʝʣʝʢʮʽʾ ʽʥʪʝʥʩʠʚʥʠʭ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʷʨʦʾ ʟ ʧʦʟʠʪʠʚʥʦʶ ʨʝʘʢʮʽʻʶ ʥʘ 

ʘʛʨʦʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ. ɺʠʩʦʢʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʟʘ ʧʽʜʚʠʱʝʥʦʾ ʫʨʦʞʘʡʥʦʩʪʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʣʽʥʽʾ ɼʂ 2, ɼʂ 27, ɼʂ 30, ʷʢʽ ʨʝʢʦʤʝʥʜʫʶʪʴʩʷ ʷʢ ʚʠʭʽʜʥʠʡ 

ʤʘʪʝʨʽʘʣ ʜʣʷ ʙʽʣʴʰ ʞʦʨʩʪʢʠʭ ʥʝʩʪʘʙʽʣʴʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ.  

ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʪʘ ʤʘʩʦʶ 1000 ʟʝʨʝʥ ʚʠʩʦʢʠʤ ʛʝʥʦʪʠʧʦʚʠʤ 

ʝʬʝʢʪʦʤ, ʚʠʩʦʢʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʶ ʨʽʚʥʷ ʧʨʦʷʚʫ 

ʦʟʥʘʢʠ ʚʽʜʟʥʘʯʠʣʠʩʴ ʣʽʥʽʾ ɼʂ 34 ʪʘ ɼʂ 39. ɿʘ ʤʘʩʦʶ 1000 ʟʝʨʝʥ ʟʨʘʟʦʢ ɼʂ 32 ʟ 

ʚʠʩʦʢʠʤʠ ʨʽʚʥʷʤʠ ʛʝʥʦʪʠʧʦʚʦʛʦ ʝʬʝʢʪʫ ʪʘ ʧʣʘʩʪʠʯʥʦʩʪʽ ʤʘʚ ʥʘʡʙʽʣʴʰʠʡ ʨʽʚʝʥʴ 

ʤʽʥʣʠʚʦʩʪʽ: Sd = 14,1.  

ɼʣʷ ʫʨʦʞʘʡʥʦʩʪʽ, ʤʘʩʠ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʪʘ ʤʘʩʠ 1000 ʟʝʨʝʥ ʩʝʨʝʜʥʽʡ 

ʢʦʝʬʽʮʽʻʥʪ ʧʣʘʩʪʠʯʥʦʩʪʽ ʦʜʥʘʢʦʚʠʡ ʽ ʜʦʨʽʚʥʶʻ 1,0. ɸʤʧʣʽʪʫʜʘ ʚʘʨʽʶʚʘʥʥʷ 

ʝʣʝʤʝʥʪʘʨʥʦʾ ʦʟʥʘʢʠ ï ʤʘʩʠ 1000 ʟʝʨʝʥ ʟʥʘʯʥʦ ʤʝʥʰʘ, ʥʽʞ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ 

ʦʟʥʘʢ ï ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʤʘʩʠ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ. 

ʇʦʢʘʟʘʥʦ ʪʽʩʥʫ ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʫʨʦʞʘʡʥʽʩʪʶ ʪʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʫ 

ʧʦʩʫʰʣʠʚʽ 2015 ʨ. ʪʘ 2017 ʨ. ʽ ʩʝʨʝʜʥʶ ï ʫ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʦʤʫ 2016 ʨ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʪʠʢʽʚ ʛʝʥʦʤʥʦʾ ʩʪʨʫʢʪʫʨʠ ABD ʫ ʩʭʨʝʱʫʚʘʥʥʷʭ ʟ 

ʧʰʝʥʠʮʝʶ ʤôʷʢʦʶ ʷʨʦʶ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ ʧʰʝʥʠʮʶ ʟʘ ʛʝʥʦʪʠʧʦʚʠʤ 
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ʝʬʝʢʪʦʤ, ʧʣʘʩʪʠʯʥʽʩʪʶ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʶ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʾʾ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ï 

ʤʘʩʠ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʪʘ ʤʘʩʠ 1000 ʟʝʨʝʥ. 

ʇʦʢʘʟʘʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʪʠʢʽʚ T. durum Desf. / 

Ae.tauschii Coss. ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʷʨʦʾ ʟʘ ʛʝʥʦʪʠʧʦʚʠʤ ʝʬʝʢʪʦʤ, 

ʧʣʘʩʪʠʯʥʽʩʪʶ ʡ ʩʪʘʙʽʣʴʥʽʩʪʶ ʦʟʥʘʢ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʾʾ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ï 

ʤʘʩʠ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʪʘ ʤʘʩʠ 1000 ʟʝʨʝʥ. 

ʇʨʠ ʥʘʧʠʩʘʥʥʽ ʨʦʟʜʽʣʫ ʚʠʢʦʨʠʩʪʘʥʦ ʨʦʙʦʪʫ ʘʚʪʦʨʘ [10]. 
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ʈʆɿɼɯʃ 5  

ɺʆɼʆʋʊʈʀʄʋʖʏɸ ɿɼɸʊʅɯʉʊʔ ʃʀʉʊʂɯɺ ɯ ʂʆʃʆʉʋ 

ʂʆʅʉʊɸʅʊʅʀʍ ʃɯʅɯʁ ɿ ɻɯɹʈʀɼɯɺ ʉʀʅʊɽʊʀʂɯɺ ɯɿ ʇʐɽʅʀʎɽʖ 

ʄËʗʂʆʖ 

 

ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʷʨʦʾ ʧʰʝʥʠʮʽ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʾʾ ʫ 

ʙʽʣʴʰʦʩʪʽ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ, ʪʦʤʫ ʧʦʰʫʢ ʜʞʝʨʝʣ ʮʽʻʾ ʚʣʘʩʪʠʚʦʩʪʽ ʜʣʷ ʩʝʣʝʢʮʽʾ ʻ 

ʘʢʪʫʘʣʴʥʠʤ. 

ʉʠʥʪʝʪʠʯʥʘ ʛʝʢʩʘʧʣʦʾʜʥʘ ʧʰʝʥʠʮʷ ʛʝʥʦʤʥʦʾ ʩʪʨʫʢʪʫʨʠ AABBDD, 

ʦʜʝʨʞʘʥʘ ʰʣʷʭʦʤ ʛʽʙʨʠʜʠʟʘʮʽʾ ʪʝʪʨʘʧʣʦʾʜʥʦʾ ʧʰʝʥʠʮʽ (ʛʝʥʦʤʥʘ ʬʦʨʤʫʣʘ 

AABB, 2n=28) ʟ ʜʠʧʣʦʾʜʥʠʤ ʚʠʜʦʤ ʝʛʽʣʦʧʩʘ Ae. tauschii Coss. (DD, 2n=14), 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ çʤʽʩʪʦʢè ʜʣʷ ʧʝʨʝʜʘʯʽ ʤôʷʢʽʡ ʧʰʝʥʠʮʽ ʛʝʥʽʚ ʩʝʣʝʢʮʽʡʥʦ ʮʽʥʥʠʭ 

ʦʟʥʘʢ ʚʽʜ ʦʙʦʭ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʉʝʨʝʜ ʦʟʥʘʢ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ 

ʧʝʨʝʜʘʪʠ ʧʰʝʥʠʮʽ ʚʽʜ ʝʛʽʣʦʧʩʘ ʯʝʨʝʟ ʩʠʥʪʝʪʠʢʠ ï ʩʪʽʡʢʽʩʪʴ ʜʦ ʧʦʩʫʭʠ [1, 2, 3, 4]. 

ɿʦʢʨʝʤʘ, ʫ ʟʘʤʽʱʝʥʠʭ ʣʽʥʽʡ ʧʰʝʥʠʮʽ ʤ'ʷʢʦʾ ʭʨʦʤʦʩʦʤʠ 1D, 3D, 5D ʪʘ 6D 

Ae. tauschii ʧʽʜʚʠʱʫʶʪʴ ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ, ʘ ʭʨʦʤʦʩʦʤʘ 7D ï ʥʘʚʧʘʢʠ, ʧʽʜʚʠʱʫ ̒

ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʧʦʩʫʭʠ [5]. ɼʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʡʙʽʣʴʰʠʡ 

ʽʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʨʪʠ, ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʷʢʠʭ ʦʙʫʤʦʚʣʝʥʘ ʩʪʽʡʢʽʩʪʶ ʾʭ 

ʪʢʘʥʠʥ ʜʦ ʟʥʝʚʦʜʥʝʥʥʷ, ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʚʦʣʦʛʠ ʜʣʷ 

ʫʪʚʦʨʝʥʥʷ ʥʘʜʟʝʤʥʦʾ ʙʽʦʤʘʩʠ ʽ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʾʾ ʯʘʩʪʠʥʠ [6].  

ɽʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʦʮʽʥʢʠ ʟʜʘʪʥʦʩʪʽ ʜʦ ʧʨʦʪʠʜʽʾ ʟʥʝʚʦʜʥʝʥʥʶ ʻ 

ʚʦʜʦʫʪʨʠʤʫʶʯʘ ʟʜʘʪʥʽʩʪʴ (ɺʋɿ) ʣʠʩʪʽʚ ʷʢ ʦʩʥʦʚʥʠʭ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʚ 

ʨʦʩʣʠʥʠ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦ, ʱʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʤʦʞʥʘ  

ʧʝʚʥʦʶ ʤʽʨʦʶ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʥʘʷʚʥʦʩʪʽ ʫʤʦʚ ʧʦʩʫʭʠ [7]. ʑʦʜʦ ʪʣʫʤʘʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʦʜʝʨʞʘʥʦʾ ʮʠʤ 

ʤʝʪʦʜʦʤ, ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʜʫʤʢʠ. ɿʘ ʜʘʥʠʤʠ ɻ. ɯ. ʇʘʭʦʤʦʚʦʾ ʟ ʩʧʽʚʘʚʪʦʨʘʤʠ [8] ʚ 

ʫʤʦʚʘʭ ʟʨʦʰʝʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ɺʋɿ ʢʣʽʪʠʥ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʧʽʜʚʠʱʝʥʥʷʤ 

ʤʽʢʨʦʚ'ʷʟʢʦʩʪʽ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʪʦʧʣʘʟʤʠ, ʟʤʽʥʦʶ ʜʠʥʘʤʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʣʢʽʚ ʽ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʱʦ ʥʝ ʟʙʽʛʘʻʪʴʩʷ ʟ ʜʘʥʠʤʠ 

W. Dedio [9], ʷʢʠʡ ʩʪʚʝʨʜʞʫʻ, ʱʦ ʟʘ ʜʝʬʽʮʠʪʫ ʚʦʣʦʛʠ ɺʋɿ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʋ 
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ʜʦʩʣʽʜʘʭ ʍ. ʅ. ʈʫʩʪʘʤʦʚʘ ʽ ʄ. ɸ. ɸʙʙʘʩʦʚʘ [10] ʟʨʘʟʢʠ, ʷʢʽ ʚ ʥʘʡʤʝʥʰʽʡ ʤʽʨʽ 

ʨʝʘʛʫʶʪʴ ʥʘ ʧʦʩʫʭʫ, ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ ʨʦʢʽʚ ʤʘʣʠ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ɺʋɿ ʙʝʟ 

ʧʦʣʠʚʫ, ʧʠʪʦʤʦʾ ʚʪʨʘʪʠ ʚʦʜʠ ʧʨʠ ʟʘʚ'ʷʜʘʥʥʽ ʥʘ ʧʦʣʠʚʽ ʽ ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʯʠʩʪʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʟʫ ʥʘ ʧʦʣʠʚʽ. ʎʝ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʚʽʜʯʝʥʥʷ 

ʛʝʥʦʪʠʧʦʚʦʾ ʦʙʫʤʦʚʣʝʥʦʩʪʽ ɺʋɿ. ɼʝʷʢʽ ʘʚʪʦʨʠ ʦʩʦʙʣʠʚʫ ʨʦʣʴ ʫ ʩʪʽʡʢʦʩʪʽ 

ʥʘʜʘʶʪʴ ɺʋɿ ʢʦʣʦʩʘ [7]. 

ʈʘʟʦʤ ʟ ʮʠʤ, ɺʋɿ ʤʦʞʝ ʤʦʜʠʬʽʢʫʚʘʪʠʩʴ ʧʽʜ ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʯʠʥʥʠʢʽʚ, 

ʟʦʢʨʝʤʘ ʬʦʩʬʦʨʥʠʭ ʜʦʙʨʠʚ [11], ʦʙʨʦʙʢʠ ʩʘʣʽʮʠʣʦʚʦʶ ʢʠʩʣʦʪʦʶ [12].  

 ʄʝʪʘ ʜʦʩʣʽʜʫ ï ʦʮʽʥʢʘ ʚʦʜʦʫʪʨʠʤʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʣʠʩʪʢʦʚʠʭ ʧʣʘʩʪʠʥʦʢ ʽ 

ʢʦʣʦʩʽʚ ʣʽʥʽʡ, ʩʪʚʦʨʝʥʠʭ ʚʽʜ ʛʽʙʨʠʜʠʟʘʮʽʾ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʟ ʩʠʥʪʝʪʠʢʘʤʠ, ʷʢ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʾʭ ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ.   

ɿ ʮʽʻʶ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʦ 27 ʽʥʪʨʦʛʨʝʩʠʚʥʠʭ ʣʽʥʽʡ ʧʰʝʥʠʯʥʦʛʦ ʪʠʧʫ, 

ʦʜʝʨʞʘʥʠʭ ʛʽʙʨʠʜʠʟʘʮʽʻʶ ʟʘ ʫʯʘʩʪʽ ʧôʷʪʠ ʩʠʥʪʝʪʠʢʽʚ (ʚʢʘʟʘʥʦ ʥʦʤʝʨʠ 

ʽʥʪʨʦʜʫʢʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʪʘ 

ʨʦʜʦʚʦʜʠ): IU13931 (D67.2 / P66.270 // Ae. tauschii (217)); IU13933 (D67.2 / 

P66.270 // Ae. tauschii (218)); IU13937 (DVERD_2 / Ae. tauschii (221)); IU13948 

(68.112 / WARD // Ae. tauschii (369); IU13974 (D67.2 / P66.270 // Ae. tauschii 

(257)). ʃʽʥʽʾ ʧʦʨʽʚʥʶʚʘʣʠ ʟ ʨʝʢʫʨʝʥʪʥʠʤ ʙʘʪʴʢʽʚʩʴʢʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʍʘʨʢʽʚʩʴʢʘ 

26. 

ʃʽʥʽʾ ʜʦʩʣʽʜʞʝʥʦ ʫ 2015, 2016 ʪʘ 2017 ʨʨ., ʫ ʚʩʽ ʮʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ 

ʪʝʤʧʝʨʘʪʫʨʘ ʙʫʣʘ ʙʣʠʟʴʢʦʶ ʜʦ ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ, ʘʣʝ ʚʦʥʠ ʚʽʜʨʽʟʥʷʣʠʩʴ ʟʘ 

ʦʧʘʜʘʤʠ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. ʋ 2015 ʨ. ʩʫʤʘ ʦʧʘʜʽʚ ʫ ʯʝʨʚʥʽ 

ʩʪʘʥʦʚʠʣʘ 104 ʤʤ, ʱʦ ʥʘ 70 % ʙʽʣʴʰʝ ʟʘ ʩʝʨʝʜʥʶ ʙʘʛʘʪʦʨʽʯʥʫ. ʋ ʣʠʧʥʽ, ʫ ʧʝʨʽʦʜ 

ʥʘʣʠʚʫ ʡ ʜʦʩʪʠʛʘʥʥʷ ʟʝʨʥʘ, ʚʠʧʘʣʦ 42,6 ʤʤ, ʱʦ ʥʘ 29 % ʤʝʥʰʝ ʩʝʨʝʜʥʴʦʾ 

ʙʘʛʘʪʦʨʽʯʥʦʾ, ʦʪʞʝ ʮʝʡ ʧʝʨʽʦʜ ʙʫʚ ʧʦʩʫʰʣʠʚʠʤ. 

ʋ 2016 ʨ. ʩʫʤʘ ʦʧʘʜʽʚ ʫ ʯʝʨʚʥʽ ʩʪʘʥʦʚʠʣʘ 43,3 ʤʤ, ʱʦ ʥʘ 30 % ʤʝʥʰʝ  ʟʘ 

ʙʘʛʘʪʦʨʽʯʥʫ. ʋ ʣʠʧʥʽ ʫʧʨʦʜʦʚʞ ʧʝʨʽʦʜʫ ʥʘʣʠʚʫ ʡ ʜʦʩʪʠʛʘʥʥʷ ʟʝʨʥʘ ʚʠʧʘʣʦ 106,4 

ʤʤ ʦʧʘʜʽʚ, ʱʦ ʥʘ 76,7 % ʧʝʨʝʚʠʱʠʣʦ ʙʘʛʘʪʦʨʽʯʥʫ ʚʝʣʠʯʠʥʫ ʽ ʩʧʨʠʷʣʦ ʙʽʣʴʰʽʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ. 
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 ʉʫʤʘ ʦʧʘʜʽʚ ʫ ʯʝʨʚʥʽ 2017 ʨ. ʪʘ ʣʠʧʥʽ ʙʫʣʘ ʤʝʥʰʝ ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ 

ʚʽʜʧʦʚʽʜʥʦ ʥʘ 43 ʤʤ ʽ ʥʘ 28 ʤʤ, ʘʙʦ ʥʘ 70,5 % ʪʘ 46.7 %. ʆʪʞʝ ʨʽʢ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʷʢ ʧʦʩʫʰʣʠʚʠʡ. 

ɯʥʜʝʢʩ ʫʤʦʚ ʨʦʢʫ ɯi ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: ɯi = ὢὭ
 

  

ʜʝ:  ὢὭ - ʩʝʨʝʜʥʷ ʟʘ ʚʩʽʤʘ ʟʨʘʟʢʘʤʠ ʫʨʦʞʘʡʥʽʩʪʴ ʟʘ ʢʦʞʝʥ ʨʽʢ; 

n ï ʢʽʣʴʢʽʩʪʴ ʨʦʢʽʚ ʚʠʚʯʝʥʥʷ 

ɺʦʜʦʫʪʨʠʤʫʶʯʫ ʟʜʘʪʥʽʩʪʴ ʦʮʽʥʶʚʘʣʠ ʟʘ ʟʚʦʨʦʪʥʽʤ ʧʦʢʘʟʥʠʢʦʤ ï 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʦʣʦʛʦʚʽʜʜʘʯʽ, ʷʢʠʡ ʚʠʟʥʘʯʘʣʠ ʟʛʽʜʥʦ ʤʝʪʦʜʠʮʽ ʅ.ʅ. ʂʦʞʫʰʢʦ [7]. 

ʇʽʩʣʷ ʮʚʽʪʽʥʥʷ, ʫ ʧʝʨʽʦʜ ʬʦʨʤʫʚʘʥʥʷ ʟʝʨʥʽʚʢʠ, ʫ ʨʘʥʢʦʚʽ ʛʦʜʠʥʠ, ʥʘ ʧ'ʷʪʠ 

ʨʦʟʚʠʥʝʥʠʭ ʩʪʝʙʣʘʭ ʟʨʽʟʘʣʠ ʣʠʩʪʢʦʚʽ ʧʣʘʩʪʠʥʢʠ ʧʨʘʧʦʨʮʝʚʦʛʦ ʪʘ 

ʧʽʜʧʨʘʧʦʨʮʝʚʦʛʦ ʣʠʩʪʢʽʚ ʽ ʢʦʣʦʩ; ʧʦʤʽʱʘʣʠ ʫ ʧʦʣʽʝʪʠʣʝʥʦʚʽ ʧʘʢʝʪʠ ʽ ʧʝʨʝʥʦʩʠʣʠ 

ʚ ʣʘʙʦʨʘʪʦʨʽʶ, ʜʝ ʾʭ ʟʚʘʞʫʚʘʣʠ  ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʚʘʛʘʭ, ʧʽʩʣʷ ʯʦʛʦ ʨʦʟʤʽʱʘʣʠ ʥʘ 

4 ʛʦʜʠʥʠ ʫ ʪʝʨʤʦʩʪʘʪʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 25 
ʦ
ʉ. ʋ ʪʝʨʤʦʩʪʘʪʽ ʚʠʪʨʠʤʫʚʘʣʠ ʧʦʩʪʽʡʥʫ 

ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʰʣʷʭʦʤ ʨʦʟʤʽʱʝʥʥʷ ʚʥʠʟʫ ʢʶʚʝʪʠ ʟ ʚʦʜʦʶ. ʇʽʩʣʷ ʟʘʚ'ʷʜʘʥʥʷ 

ʤʘʪʝʨʽʘʣ ʟʥʦʚʫ ʟʚʘʞʫʚʘʣʠ, ʧʽʩʣʷ ʯʦʛʦ ʚʠʩʫʰʫʚʘʣʠ ʟʘ 105 
ʦ
ʉ ʧʨʦʪʷʛʦʤ 3 ʛʦʜʠʥ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʫʭʦʾ ʤʘʩʠ.   

ʂʦʝʬʽʮʽʻʥʪ ʚʦʣʦʛʦʚʽʜʜʘʯʽ a ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʘ  
ɹ ʙ

ɺ
  ʛ/ʛ ʩʫʭʦʾ ʤʘʩʠ, 

ʜʝ: ɹ ï ʚʠʭʽʜʥʘ ʩʠʨʘ ʤʘʩʘ, ʛ; ʙ ï ʤʘʩʘ ʧʽʩʣʷ ʟʘʚ'ʷʜʘʥʥʷ, ʛ; B ï ʩʫʭʘ ʤʘʩʘ, ʛ 

ʂʦʝʬʽʮʽʻʥʪʠ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʣʠʩʪʢʦʚʠʭ ʧʣʘʩʪʠʥʦʢ ʧʨʘʧʦʨʮʝʚʦʛʦ, 

ʧʽʜʧʨʘʧʦʨʮʝʚʦʛʦ ʣʠʩʪʢʽʚ ʪʘ ʢʦʣʦʩʘ ʚʽʜʦʙʨʘʞʝʥʦ ʫ ʪʘʙʣʠʮʽ 5.1.  

ʊʘʙʣʠʮʷ 5.1 ï ʂʦʝʬʽʮʽʻʥʪ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʣʠʩʪʦʚʠʤʠ ʧʣʘʩʪʠʥʢʘʤʠ ʪʘ ʢʦʣʦʩʦʤ 

ʨʦʩʣʠʥ ʣʽʥʽʡ ʧʰʝʥʠʮʽ ʤ'ʷʢʦʾ ʷʨʦʾ ï ʧʦʭʽʜʥʠʭ ʩʠʥʪʝʪʠʢʽʚ, ʛ/1 ʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ 

ʅʘʟʚʘ 

ʣʽʥʽʾ 

ɹʘʪʴʢʽʚʩʴʢʠʡ 

ʢʦʤʧʦʥʝʥʪ 

ʩʠʥʪʝʪʠʢʘ, 

ˉ ʽʥʪʨʦʜʫʢʮʽʾ 

ʧʽʜʧʨʘʧʦʨʮʝʚʠʡ 

ʣʠʩʪʦʢ 

ʧʨʘʧʦʨʮʝʚʠʡ 

ʣʠʩʪʦʢ 
ʢʦʣʦʩ 

ʈʦʢʠ 

2015 2016 2017 2015 2016 2017 2015 2016 2017 

1 2 3 4 5 6 7 8 9 10 11 

ɼʂ 1 IU13931 2,71 2,50 2,66 1,82 1,45 1,76 0,29 0,48 0,38 

ɼʂ 2 IU13933 2,15 1,61 1,88 1,53 1,08 1,26 0,30 0,45 0,40 

ɼʂ 3 IU13937 2,33 1,88 1,97 1,65 1,22 1,30 0,28 0,49 0,40 
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ɺʩʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʫ ʚʩʽʭ ʟʨʘʟʢʽʚ ʚʝʣʠʯʠʥʘ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʥʘ ʦʜʠʥʠʮʶ 

ʩʫʭʦʾ ʤʘʩʠ ʙʫʣʘ ʥʘʡʙʽʣʴʰʦʶ ʫ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʧʽʜʧʨʘʧʦʨʮʝʚʦʛʦ ʣʠʩʪʢʘ, 

ʤʝʥʰʦʶ (ʚ ʩʝʨʝʜʥʴʦʤʫ ʫ 1,5 ʨʘʟʠ) ï ʫ ʧʨʘʧʦʨʮʝʚʦʛʦ ʣʠʩʪʢʘ ʽ ʥʘʡʤʝʥʰʦʶ ï ʫ 

ʢʦʣʦʩʘ (ʚ ʩʝʨʝʜʥʴʦʤʫ ʫ 2,0ï5,7 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʧʨʘʧʦʨʮʝʚʠʤ ʣʠʩʪʢʦʤ). ʎʝ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘʢʦʥʫ ɺ.ʈ. ɿʘʣʝʥʩʴʢʦʛʦ ʧʨʦ ʥʘʨʦʩʪʘʥʥʷ ʢʩʝʨʦʤʦʨʬʥʦʩʪʽ ʚʽʜ ʥʠʞʥʽʭ 

ʜʦ ʚʝʨʭʥʽʭ ʷʨʫʩʽʚ ʨʦʩʣʠʥʠ [6].  

ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣʠʮ ̔5.1 

1 2 3 4 5 6 7 8 9 10 11 

ɼʂ 4 IU13931 2,26 1,64 1,77 1,58 1,10 1,24 0,22 0,63 0,36 

ɼʂ 6 IU13931 2,74 1,76 2,00 1,92 1,14 1,34 0,21 0,65 0,34 

ɼʂ 7 IU13974 2,88 2,19 2,38 1,90 1,27 1,57 0,26 0,53 0,37 

ɼʂ 22 IU13933 3,44 2,94 3,31 2,44 1,97 2,22 0,25 0,56 0,35 

ɼʂ 23 IU13937 2,36 2,28 2,21 1,58 1,48 1,55 0,33 0,43 0,41 

ɼʂ 24 IU13931 3,21 2,90 2,61 2,28 1,91 1,75 0,28 0,49 0,48 

ɼʂ 25 IU13933 3,75 1,88 3,24 2,48 1,26 2,27 0,19 0,74 0,32 

ɼʂ 27 IU13937 1,91 1,31 1,35 1,28 0,85 0,90 0,32 0,43 0,42 

ɼʂ 28 IU13948 2,32 1,00 1,54 1,62 0,71 1,08 0,31 0,45 0,36 

ɼʂ 29 IU13948 2,67 1,84 2,22 1,55 1,23 1,29 0,18 0,78 0,30 

ɼʂ 30 IU13974 1,39 1,15 1,74 0,97 0,77 1,22 0,30 0,47 0,40 

ɼʂ 31 IU13931 1,45 1,61 1,64 0,97 1,05 1,10 0,29 0,48 0,38 

ɼʂ 32 IU13948 2,24 1,33 2,11 1,57 0,89 1,22 0,28 0,49 0,48 

ɼʂ 33 IU13933 1,86 1,18 1,87 1,23 0,77 1,25 0,25 0,56 0,35 

ɼʂ 34 IU13931 1,64 0,88 1,00 1,15 0,58 0,71 0,26 0,53 0,36 

ɼʂ 35 IU13948 2,70 1,41 1,54 1,81 0,94 1,08 0,30 0,47 0,45 

ɼʂ 36 IU13948 1,67 1,29 2,34 1,19 0,75 1,57 0,21 0,65 0,33 

ɼʂ 37 IU13933 1,19 1,10 1,48 0,83 0,73 1,04 0,27 0,52 0,37 

ɼʂ 39 IU13974 0,97 1,31 1,20 0,65 0,85 0,80 0,29 0,48 0,40 

ɼʂ 44 IU13931 3,54 1,42 2,33 2,48 0,95 1,35 0,12 1,13 0,27 

ɼʂ 47 IU13937 1,62 1,46 1,66 1,07 0,98 1,18 0,33 0,43 0,39 

ɼʂ 48 IU13937 0,98 1,17 1,09 0,66 0,77 0,73 0,31 0,44 0,41 

ɼʂ 49 IU13974 2,11 1,70 1,97 1,48 1,14 1,38 0,28 0,50 0,37 

ɼʂ 50 IU13948 2,30 1,64 2,36 1,54 0,95 1,58 0,23 0,61 0,34 

ʍʘʨʢʽʚʩʴʢʘ  26 1,89 1,77 2,08 1,43 1,26 1,37 0,31 0,44 0,36 

ʅɯʈ05 0,27 0,15 0,24 0,18 0,13 0,16 0,02 0,05 0,05 
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ʂʦʝʬʽʮʽʻʥʪ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʧʨʘʧʦʨʮʝʚʦʛʦ ʣʠʩʪʢʘ ʪʽʩʥʦ ʧʦʟʠʪʠʚʥʦ ʢʦʨʝʣʶʻ ʟ 

ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʽʜʧʨʘʧʦʨʮʝʚʦʛʦ ʣʠʩʪʢʘ: r = 0,98-0,99 (ʪʘʙʣ. 5.2). 

 

ʋ 2015 ʨ. ï ʥʘʡʙʽʣʴʰ ʧʦʩʫʰʣʠʚʦʤʫ ï ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʩʝʨʝʜʥʷ ʥʝʛʘʪʠʚʥʘ 

ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʢʦʣʦʩʘ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʪʘ 

ʧʨʘʧʦʨʮʝʚʦʛʦ ʽ ʧʽʜʧʨʘʧʦʨʮʝʚʦʛʦ ʣʠʩʪʢ̔ ʚ ʟ ʜʨʫʛʦʛʦ. ʋ 2017 ʨ., ʪʘʢʦʞ 

ʧʦʩʫʰʣʠʚʦʤʫ, ʚʽʜʧʦʚʽʜʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʙʫʣʘ ʪʘʢʦʞ ʥʝʛʘʪʠʚʥʠʤʠ, ʘʣʝ 

ʩʣʘʙʢʠʤʠ. ʇʦʷʩʥʠʪʠ ʮʶ ʪʝʥʜʝʥʮʽʶ ʤʦʞʥʘ ʪʠʤ, ʱʦ ʟʽ ʟʤʝʥʰʝʥʥʷʤ 

ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ  ʣʽʥʽʡ ʢʦʣʦʩ ʚʪʨʘʯʘʻ ʚʦʣʦʛʫ ʧʦʚʽʣʴʥʽʰʝ, ʥʽʞ ʣʠʩʪʢʦʚʽ 

ʧʣʘʩʪʠʥʢʠ.  ʋ ʚʽʜʥʦʩʥʦ ʩʧʨʠʷʪʣʠʚʦʤʫ 2016 ʨ. ʟʚ'ʷʟʦʢ ʙʫʚ ʚʽʜʩʫʪʥʽʤ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ ʩʪʫʧʝʥʝʤ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʣʠʩʪʢʽʚ ʽ ʢʦʣʦʩʫ  ̔

ʫʨʦʞʘʡʥʽʩʪʶ (ʜʠʚ. ʪʘʙʣ. 4.3) ʪʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ (ʜʠʚ. ʪʘʙʣ. 4.1) ʣʽʥʽʡ ʟʘ 

ʨʦʢʠ ʚʠʚʯʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʨʦʟʨʘʭʦʚʘʥʦ 

ʧʘʨʥʽ ʢʦʨʝʣʷʮʽʾ. ʋ ʨʦʟʜʽʣʽ 4 ʧʦʢʘʟʘʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʙʫʚ 2016 ʨ. (ɯi = 27,6), ʤʝʥʰ ʩʧʨʠʷʪʣʠʚʠʤ ï 2017 ʨ. (ɯi 

= ï1,6 ), ʥʘʡʛʽʨʰʠʤ ï 2015 (ɯi =  ï26,0). 

ʊʘʙʣʠʮʷ 5.2 - ʂʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʟ ʫʨʦʞʘʡʥʽʩʪʶ ʪʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ 

ʢʦʣʦʩʘ 

ʈʽʢ 

ʂʦʝʬʽʮʽʻʥʪ ʚʦʣʦʛʦʚʽʜʜʘʯʽ 

ʋʨʦʞʘʡʥʽʩʪʴ 
ʄʘʩʘ ʟʝʨʥʘ ʟ 

ʢʦʣʦʩʘ ï 
ʧʨʘʧʦʨʮʝʚʠʡ 

ʣʠʩʪʦʢ 

 ʣʠʩʪʦʢ 

ʢʦʣʦʩ 

2015 ʧʽʜʧʨʘʧʦʨʮʝʚʠʡ 

ʣʠʩʪʦʢ 

0,99* -0,49* -0,60* -0,62* 

2016 0,98* 0,00 -0,30 -0,26 

2017 0,98* -0,24 -0,54* -0,52* 

2015 ʧʨʘʧʦʨʮʝʚʠʡ 

ʣʠʩʪʦʢ 

ï -0,52* -0,57* -0,58* 

2016 ï 0,00 -0,30 -0,26 

2017 ï -0,27 -0,49* -0,52* 

2015 

ʢʦʣʦʩ 

ï ï 0,68* 0,46* 

2016 ï ï 0,14 0,26 

2017 ï ï 0,35 0,46* 

 

* ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʫʪʪʻʚʠʡ ʟʘ ʨʽʚʥʷ ʟʥʘʯʫʱʦʩʪʽ p=0,05 
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ʂʦʝʬʽʮʽʻʥʪ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʣʠʩʪʢʽʚ ʢʦʨʝʣʶʚʘʚ ʩʫʪʪʻʚʦ, ʫ ʩʝʨʝʜʥʴʦʤʫ 

ʩʪʫʧʝʥʽ, ʥʝʛʘʪʠʚʥʦ ʟ ʫʨʦʞʘʡʥʽʩʪʶ ʣʽʥʽʡ ʪʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʫ ʥʝʩʧʨʠʷʪʣʠʚʽ, 

ʧʦʩʫʰʣʠʚʽ 2015 ʽ 2017 ʨʨ. ʪʘ ʧʨʦʷʚʣʷʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʟʚ'ʷʟʢʫ 

(ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʥʝ ʩʫʪʪʻʚʠʡ) ʟ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʦʤʫ 

2016 ʨ. (ʪʘʙʣ. 5.2). ʆʪʞʝ ʣʽʥʽʾ ʟ ʙʽʣʴʰʦʶ ʟʜʘʪʥʽʩʪʶ ʜʦ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʛʠ 

ʣʠʩʪʦʚʠʤʠ ʧʣʘʩʪʠʥʢʘʤʠ ʫ ʧʝʨʽʦʜ ʬʦʨʤʫʚʘʥʥʷ ʟʝʨʥʽʚʢʠ ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʙʽʣʴʰ ʚʠʩʦʢʦʾ ʫʨʦʞʘʡʥʦʩʪʽ ʽ ʬʦʨʤʫʚʘʥʥʷ ʢʦʣʦʩʽʚ ʟ ʙʽʣʴʰʦʶ ʤʘʩʦʶ ʟʝʨʥʘ. 

ʂʦʝʬʽʮʽʻʥʪ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʢʦʣʦʩʘ, ʥʘ ʧʨʦʪʠʣʝʞʥʽʩʪʴ ʣʠʩʪʢʦʚʠʤ ʧʣʘʩʪʠʥʢʘʤ, ʫ 

ʚʩʽ ʪʨʠ ʨʦʢʠ ʧʦʟʠʪʠʚʥʦ ʢʦʨʝʣʶʚʘʚ ʟ ʫʨʦʞʘʡʥʽʩʪʶ ʪʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ. ʎʷ 

ʢʦʨʝʣʷʮʽʷ ʙʫʣʘ ʩʫʪʪʻʚʦʶ ʽ ʚʠʱʝ ʩʝʨʝʜʥʴʦʾ ʟ ʫʨʦʞʘʡʥʽʩʪʶ ʫ ʧʦʩʫʰʣʠʚʦʤʫ 2015 

ʨ., ʩʝʨʝʜʥʴʦʶ ʩʫʪʪʻʚʦʶ ï ʟ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʫ ʧʦʩʫʰʣʠʚʽ 2015 ʪʘ 2017 ʨʨ.. 

ʅʘʤʠ ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʚʦʣʦʛʦʚʽʜʜʘʯʝʶ ʢʦʣʦʩʘ 

ʪʘ ʫʨʦʞʘʡʥʽʩʪʶ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʢʦʣʦʩʘ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʟʨʦʩʪʘʥʥʷʤ 

ʘʪʨʘʛʫʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʢʦʣʦʩʘ ʫ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʭ ʬʦʨʤ [11].  

ʎʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʜʘʥʠʤʠ ʢʠʪʘʡʩʴʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʷʢʽ ʢʦʥʩʪʘʪʫʶʪʴ, ʱʦ  

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʡ ʩʦʨʪ ʤʘʚ ʥʠʞʯʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ, ʥʽʞ 

ʤʝʥʰ ʫʨʦʞʘʡʥʠʡ ʩʦʨʪ [7]. 

ʂʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʣʠʩʪʢʦʚʠʭ 

ʧʣʘʩʪʠʥʦʢ ʽ ʢʦʣʦʩʘ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʪʘ ʤʘʩʦʶ 1000 ʟʝʨʝʥ ʟ ʜʨʫʛʦʛʦ ï ʥʝ ʩʫʪʪʻʚʽ ʽ 

ʩʪʘʥʦʚʣʷʪʴ ʚʽʜ 0,01 ʜʦ 0,22. 

ɿʘ ʥʘʡʤʝʥʰʦʶ ʚʦʣʦʛʦʚʽʜʜʘʯʝʶ ʧʨʘʧʨʮʝʚʦʛʦ (0,58ï1,22) ʪʘ 

ʧʽʜʧʨʘʧʦʨʮʝʚʦʛʦ (0,8ï1,74) ʣʠʩʪʢ̔ ʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʙʽʣʴʰʽʡ ʚʦʜʦʫʪʨʠʤʫʶʯʽʡ 

ʟʜʘʪʥʦʩʪʽ, ʚ ʫʩʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʚʠʜʽʣʠʣʠʩʴ ʣʽʥʽʾ ɼʂ 30, ɼʂ 31, ɼʂ 34, ɼʂ 37, 

ɼʂ 39, ɼʂ 48, ʫ ʷʢʠʭ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʤʝʥʰʠʤ, ʥʽʞ ʫ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ 

ʍʘʨʢʽʚʩʴʢʘ 26 (ʚʽʜʧʦʚʽʜʥʦ ʫ ʧʨʘʧʦʨʮʝʚʦʛʦ ʣʠʩʪʢʘ 1,26ï1,43, ʫ ʧʽʜʧʨʘʧʦʨʮʝʚʦʛʦ 

1,77ï2,08). ɺʦʣʦʛʦʚʽʜʜʘʯʘ ʢʦʣʦʩʘ ʮʠʭ ʣʽʥʽʡ ʫ 2015 ʨ. ʙʫʣʘ ʤʝʥʰʦʶ, ʥʽʞ 

ʍʘʨʢʽʚʩʴʢʦʾ 26, ʫ 2016 (ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ɼʂ 48) ʽ 2017 ʨʨ. ï ʙʽʣʴʰʦʶ, ʥʽʞ ʫ 

ʮʴʦʛʦ ʩʦʨʪʫ. ɿ ʚʠʜʽʣʝʥʠʭ ʣʽʥʽʡ ɼʂ 30, ɼʂ 39 ʻ ʧʦʭʽʜʥʠʤʠ ʩʠʥʪʝʪʠʢʘ IU13974 

(D67.2 / P66.270 // Ae. tauschii (257); ɼʂ 31, ɼʂ 34 ï IU13931 (D67.2 / P66.270 // 
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Ae. tauschii (217)); ɼʂ 37 ï IU13933 (D67.2 / P66.270 // Ae. tauschii (218)); ɼʂ 48 

ï IU13937 (DVERD 2 / Ae. tauschii (221)). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʰʣʷʭʦʤ ʛʽʙʨʠʜʠʟʘʮʽʾ ʧʰʝʥʠʮʽ ʤ'ʷʢʦʾ ʟ ʩʠʥʪʝʪʠʢʘʤʠ ʥʘʤʠ 

ʦʜʝʨʞʘʥʦ ʣʽʥʽʾ ʟ ʤʝʥʰʦʶ ʚʦʣʦʛʦʚʽʜʜʘʯʝʶ, ʦʪʞʝ ʙʽʣʴʰʦʶ ʚʦʜʦʫʪʨʠʤʫʶʯʦʶ 

ʟʜʘʪʥʽʩʪʶ ʣʠʩʪʽʚ, ʥʽʞ ʫ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʘ 26. 

ʉʝʨʝʜʥʷ ʫʨʦʞʘʡʥʽʩʪʴ ʫ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʚʠʱʝ ʥʘʟʚʘʥʠʭ ʣʽʥʽʡ ʩʪʘʥʦʚʠʣʘ 

ʚʽʜ 245 ʜʦ 297 ʛ/ʤ
2
, ʱʦ ʚʠʱʝ, ʥʽʞ ʫ ʍʘʨʢʽʚʩʴʢʦʾ 26 (ʪʘʙʣ. 5.3). ɺʘʨʽʶʚʘʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ ʟʘ ʚʩʽʤʘ ʟʨʘʟʢʘʤʠ ʩʪʘʥʦʚʠʣʠ ʚʽʜ 189 ʜʦ 332 ʛ/ʤ
2
. ʈʘʟʦʤ ʟ ʮʠʤ, ʫ 

ʣʽʥʽʡ ɼʂ 2, ɼʂ 3, ɼʂ 4, ɼʂ 6, ɼʂ 7, ɼʂ 23, ɼʂ 27, ʷʢʽ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ 

ʚʠʩʦʢʦʶ ʫʨʦʞʘʡʥʽʩʪʶ (ʚʽʜ 255 ʜʦ 332 ʛ/ʤ
2
), ʢʦʝʬʽʮʽʻʥʪʠ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʣʠʩʪʢ̔ ʚ ʽ 

ʢʦʣʦʩʘ ʙʫʣʠ ʩʝʨʝʜʥʽʤʠ ʘʙʦ ʚʠʱʝ ʟʘ ʩʝʨʝʜʥʽ.  

ʆʜʠʥ ʟ ʛʦʣʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ ʚʨʦʞʘ ʁʧʰʝʥʠʮʽ ʷʨʦʾ ï ʤʘʩʘ ʟʝʨʥʘ ʟ 

ʢʦʣʦʩʘ. ʉʝʨʝʜʥʷ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʤʘʩʘ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʣʽʥʽʡ ʟ ʥʠʟʴʢʦʶ 

ʚʦʣʦʛʦʚʽʜʜʘʯʝʶ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 2,1 ʜʦ 2,7 ʛ, ʦʪʞʝ ʙʫʣʘ ʚʠʱʦʶ ʟʘ ʩʦʨʪ ʍʘʨʢʽʚʩʴʢʘ 

26. ʈʘʟʦʤ ʟ ʮʠʤ, ʫ ʣʽʥʽʡ ɼʂ 2, ɼʂ 3, ɼʂ 4, ɼʂ 6, ɼʂ 7, ɼʂ 23, ɼʂ 27, ɼʂ 32, ɼʂ 

33, ʷʢʽ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʩʝʨʝʜʥʴʦʶ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ - ʚʽʜ 2,1 ʜʦ 2,6 

ʛ, ʢʦʝʬʽʮʽʻʥʪʠ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʣʠʩʪʢ̔ ʚ ʽ ʢʦʣʦʩʘ ʙʫʣʠ ʩʝʨʝʜʥʽʤʠ ʘʙʦ ʚʠʱʠʤʠ ʟʘ 

ʩʝʨʝʜʥʽ. ʆʪʞʝ, ʟʚ'ʷʟʦʢ ʤʽʞ ʚʦʣʦʛʦʚʽʜʜʘʯʝʶ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʪʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ 

ʢʦʣʦʩʘ ʽ ʫʨʦʞʘʡʥʽʩʪʶ ʥʝ ʦʜʥʦʟʥʘʯʥʠʡ.  

ɻʣʦʙʘʣʴʥʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘ ʧʣʘʥʝʪʽ ʽ ʟʦʢʨʝʤʘ ʚ 

ʋʢʨʘʾʥʽ [12], ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʥʘʨʦʩʪʘʥʥʷʤ ʯʘʩʪʦʪʠ ʧʦʩʫʭ ʽ ʾʭ ʥʘʧʨʫʞʝʥʦʩʪʽ. 

ʎʝ ʨʦʙʠʪʴ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤ ʬʦʨʤʫʚʘʥʥʷ ʫ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ. 

ʆʩʦʙʣʠʚʦ ʮʝ ʚʘʞʣʠʚʦ ʜʣʷ ʷʨʦʾ ʧʰʝʥʠʮʽ ʟ ʾʾ ʚʽʜʥʦʩʥʦ ʢʦʨʦʪʢʠʤ ʚʝʛʝʪʘʮʽʡʥʠʤ 

ʧʝʨʽʦʜʦʤ, ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʷʢʦʛʦ ʧʨʠʧʘʜʘʻ ʥʘ ʧʦʩʫʰʣʠʚʫ ʯʘʩʪʠʥʫ ʩʝʟʦʥʫ ʟʘ 

ʥʝʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʪʠ ʫ ʧʦʚʥʽʡ ʤʽʨʽ ʦʩʽʥʥʻ-ʟʠʤʦʚʽ ʟʘʧʘʩʠ ʚʦʣʦʛʠ.   

ʉʠʥʪʝʪʠʢʠ ʧʰʝʥʠʮʽ ʚʠʟʥʘʥʽ ʝʬʝʢʪʠʚʥʠʤʠ ʛʝʥʝʪʠʯʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʦʟʥʘʢ, 

ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ. ɿʦʢʨʝʤʘ, 50 % ʧʦʩʫʭʦʩʪʽʡʢʠʭ ʩʦʨʪʽʚ ʽ ʣʽʥʽʡ, 

ʩʪʚʦʨʝʥʠʭ ʫ CIMMYT , ʩʪʚʦʨʝʥʦ ʟʘ ʫʯʘʩʪʽ ʩʠʥʪʝʪʠʢʽʚ [13]. ʋ ʄʝʢʩʠʮʽ ʩʪʚʦʨʝʥʦ 

ʣʽʥʽʾ ʤ'ʷʢʦʾ ʧʰʝʥʠʮʽ, ʧʦʭʽʜʥʽ ʚʽʜ ʩʠʥʪʝʪʠʢʽʚ, ʷʢʽ ʫ ʧʦʩʫʰʣʠʚʠʭ ʫʤʦʚʘʭ 

ʧʝʨʝʚʠʰʫʚʘʣʠ ʨʝʢʫʨʝʥʪʥʠʡ ʙʘʪʴʢʽʚʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ ʜʦ 23 %, ʘ ʩʪʘʥʜʘʨʪʥʽ 



126 

ʩʦʨʪʠ ï ʜʦ 33 %  [4]. ʇʨʠʯʦʤʫ ʮʝ ʧʝʨʝʚʠʱʝʥʥʷ ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʥʘ 15ï33 % 

ʙʫʣʦ ʦʙʫʤʦʚʣʝʥʦ ʙʽʣʴʰ ʛʣʠʙʦʢʠʤ ʧʨʦʥʠʢʥʝʥʥʷʤ ʙʽʦʤʘʩʠ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʫ 

ʪʦʚʱʫ ʛʨʫʥʪʦʚʦʛʦ ʧʨʦʬʽʣʶ [14]. ɺʢʣʶʯʝʥʥʷ ʫ ʩʝʣʝʢʮʽʡʥʫ ʧʨʦʛʨʘʤʫ ʟ ʷʨʦʾ ʤ'ʷʢʦʾ 

ʧʰʝʥʠʮʽ ʩʠʥʪʝʪʠʢʽʚ, ʩʪʚʦʨʝʥʠʭ ʫ CIMMYT  ʪʘ ʋʥʽʚʝʨʩʠʪʝʪʽ ʂʽʦʪʦ (ʗʧʦʥʽʷ), 

ʚʠʷʚʠʣʦʩʴ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤ ʚ ʫʤʦʚʘʭ ʧʦʤʽʨʥʦʛʦ ʢʣʽʤʘʪʫ ï  ʈʦʩʽʾ (ʆʤʩʴʢʘ 

ʦʙʣʘʩʪʴ) ʪʘ ʂʘʟʘʭʩʪʘʥʫ [15]. ʅʘ ʜʘʥʠʡ ʯʘʩ ʩʪʚʦʨʝʥʦ ʚʝʣʠʢʝ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʩʠʥʪʝʪʠʢʽʚ (ʪʝʪʨʘʧʣʦʾʜʥʘ ʧʰʝʥʠʮʷ / Ae. tauschii). ɼʦʩʣʽʜʥʠʢʠ ʧʽʜʢʨʝʩʣʶʶʪʴ, ʱʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʣʫʯʝʥʥʷ ʩʠʥʪʝʪʠʢʽʚ ʜʦ ʩʝʣʝʢʮʽʾ ʫ ʚʝʣʠʢʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ 

ʚʠʚʯʝʥʦʩʪʽ ʪʘ ʥʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʧʨʘʚʠʣʴʥʦʛʦ ʜʦʙʦʨʫ ʥʦʩʽʾʚ ʮʽʥʥʠʭ ʦʟʥʘʢ [3]. 

 

ɺʠʩʥʦʚʢʠ ʜʦ 5 ʨʦʟʜʽʣʫ 

ʃʽʥʽʾ, ʦʜʝʨʞʘʥʽ ʰʣʷʭʦʤ ʩʭʨʝʱʫʚʘʥʴ ʩʦʨʪʫ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʷʨʦʾ ʍʘʨʢʽʚʩʴʢʘ 

26 ʟ ʩʠʥʪʝʪʠʢʘʤʠ ʛʝʥʦʤʥʦʾ ʩʪʨʫʢʪʫʨʠ ABD ʪʘ ʙʝʢʢʨʦʩʽʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʟʘ ʚʦʜʦʫʪʨʠʤʫʶʯʦʶ ʟʜʘʪʥʽʩʪʶ ʣʠʩʪʢʦʚʠʭ ʧʣʘʩʪʠʥʦʢ 

ʧʨʘʧʦʨʮʝʚʦʛʦ ʪʘ ʧʽʜʧʨʘʧʦʨʮʝʚʠʭ ʣʠʩʪʢʽʚ ʽ ʢʦʣʦʩʘ. ʃʽʥʽʾ ɼʂ 30, ɼʂ 31, ɼʂ 34, 

ɼʂ 37, ɼʂ 39, ɼʂ 48, ʧʦʭʽʜʥʽ ʨʽʟʥʠʭ ʩʠʥʪʝʪʠʢʽʚ, ʚ ʫʩʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ 

ʥʘʡʤʝʥʰʫ ʚʦʣʦʛʦʚʽʜʜʘʯʫ ʧʨʘʧʦʨʮʝʚʦʛʦ (0,58ï1,22) ʪʘ ʧʽʜʧʨʘʧʦʨʮʝʚʦʛʦ (0,88ï

1,74) ʣʠʩʪʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʨʝʢʫʨʝʥʪʥʠʤ ʩʦʨʪʦʤ ʍʘʨʢʽʚʩʴʢʘ 26 ï ʚʽʜʧʦʚʽʜʥʦ 1,77ï

2,08 ʪʘ 1,26ï1,43, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʙʽʣʴʰʽʡ ʚʦʜʦʫʪʨʠʤʫʶʯʽʡ ʟʜʘʪʥʦʩʪʽ.  

ɺʦʣʦʛʦʚʽʜʜʘʯʘ ʚʝʨʭʥʴʦʛʦ ʣʠʩʪʢʘ ʪʽʩʥʦ ʧʦʟʠʪʠʚʥʦ ʢʦʨʝʣʶʻ ʟ 

ʚʦʣʦʛʦʚʽʪʜʘʯʝʶ ʜʨʫʛʦʛʦ ʣʠʩʪʢʘ: r = 0,98ï0,99. ʋ ʥʘʡʙʽʣʴʰ ʧʦʩʫʰʣʠʚʦʤʫ 2015 ʨ. 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʢʦʣʦʩʘ ʟ 

ʦʜʥʦʛʦ ʙʦʢʫ ʪʘ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʣʠʩʪʢʽʚ ʟ ʜʨʫʛʦʛʦ. 

ɺʝʣʠʯʠʥʘ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʥʘ ʦʜʠʥʠʮʶ ʩʫʭʦʾ ʤʘʩʠ ʙʫʣʘ ʥʘʡʙʽʣʴʰʦʶ ʫ 

ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʧʽʜʧʨʘʧʦʨʮʝʚʦʛʦ ʣʠʩʪʢʘ, ʤʝʥʰʦʶ ï ʫ ʧʨʘʧʦʨʮʝʚʦʛʦ ʣʠʩʪʢʘ 

ʽ ʥʘʡʤʝʥʰʦʶ ï ʫ ʢʦʣʦʩʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘʢʦʥʫ ɺ.ʈ. ɿʘʣʝʥʩʴʢʦʛʦ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ 

ʢʩʝʨʦʤʦʨʬʥʦʩʪʽ ʚʽʜ ʥʠʞʥʽʭ ʜʦ ʚʝʨʭʥʽʭ ʷʨʫʩʽʚ ʨʦʩʣʠʥʠ. 

ʃʽʥʽʾ, ʚʠʜʽʣʝʥʽ ʟʘ ʥʠʟʴʢʦʶ ʚʦʣʦʛʦʚʽʜʜʘʯʝʶ ʣʠʩʪʢʦʚʠʭ ʧʣʘʩʪʠʥʦʢ, 

ʧʝʨʝʚʠʱʫʚʘʣʠ ʨʝʢʫʨʝʥʪʥʠʡ ʩʦʨʪ ʍʘʨʢʽʚʩʴʢʘ 26 ʟʘ ʫʨʦʞʘʡʥʽʩʪʶ ʪʘ ʤʘʩʦʶ ʟʝʨʥʘ 
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ʟ ʢʦʣʦʩʘ. ʈʘʟʦʤ ʟ ʮʠʤ, ʟʚ'ʷʟʦʢ ʤʽʞ ʚʦʣʦʛʦʚʽʜʜʘʯʝʶ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʪʘ ʤʘʩʦʶ ʟʝʨʥʘ 

ʟ ʢʦʣʦʩʘ ʽ ʫʨʦʞʘʡʥʽʩʪʶ ʥʝ ʦʜʥʦʟʥʘʯʥʠʡ. 

ʇʦʢʘʟʘʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʪʠʢʽʚ T. durum Desf. / Ae. 

Tauschii Coss. ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʷʨʦʾ ʟʘ ʦʟʥʘʢʘʤʠ 

ʚʦʜʦʫʪʨʠʤʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʣʠʩʪʢʦʚʠʭ ʧʣʘʩʪʠʥʦʢ ʽ ʢʦʣʦʩʘ ʟʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʫ 2015ï2018 ʨʨ. ɺʦʜʦʫʪʨʠʤʫʶʯʫ ʟʜʘʪʥʽʩʪʴ ʦʮʽʥʶʚʘʣʠ 

ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʦʣʦʛʦʚʽʜʜʘʯʽ. ʇʦʭʽʜʥʽ ʨʽʟʥʠʭ ʩʠʥʪʝʪʠʢʽʚ ʫ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ 

ʧʦʢʘʟʘʣʠ ʥʘʡʤʝʥʰʫ ʚʦʣʦʛʦʚʽʜʜʘʯʫ ʧʨʘʧʦʨʮʝʚʦʛʦ (0,58ï1,22) ʪʘ 

ʧʽʜʧʨʘʧʦʨʮʝʚʦʛʦ (0,88ï1,74) ʣʠʩʪʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʨʝʢʫʨʝʥʪʥʠʤ ʩʦʨʪʦʤ 

ʍʘʨʢʽʚʩʴʢʘ 26. ɺʠʜʽʣʝʥʦ ʣʽʥʽʾ ʟ ʚʠʩʦʢʦʶ ʚʦʜʦʫʪʨʠʤʫʯʦʶ ʟʜʘʪʥʽʩʪʶ ï ɼʂ 30, ɼʂ 

31, ɼʂ 34, ɼʂ 37, ɼʂ 39, ɼʂ 48. ʃʽʥʽʾ, ʚʠʜʽʣʝʥʽ ʟʘ ʥʠʟʴʢʦʶ ʚʦʣʦʛʦʚʽʜʜʘʯʝʶ 

ʣʠʩʪʢʦʚʠʭ ʧʣʘʩʪʠʥʦʢ, ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʪʘʢʦʞ ʚʠʩʦʢʦʶ ʫʨʦʞʘʡʥʽʩʪʶ ʪʘ ʤʘʩʦʶ 

ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ, ʘʣʝ ʟʚ'ʷʟʦʢ ʤʽʞ ʚʦʣʦʛʦʚʽʜʜʘʯʝʶ ʪʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʽ 

ʫʨʦʞʘʡʥʽʩʪʶ ʥʝ ʦʜʥʦʟʥʘʯʥʠʡ. 

ʇʨʠ ʥʘʧʠʩʘʥʥʽ ʨʦʟʜʽʣʫ ʚʠʢʦʨʠʩʪʘʥʦ ʨʦʙʦʪʫ ʘʚʪʦʨʘ [16] 
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ʈʆɿɼɯʃ 6  

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʂʆʅʉʊɸʅʊʅʀʍ ʃɯʅɯʁ ɯɿ ɻɯɹʈʀɼɯɺ 

ʉʀʅʊɽʊʀʂɯɺ ɿ ʇʐɽʅʀʎɽʖ ʄËʗʂʆʖ ɿɸ ʇʆʂɸɿʅʀʂɸʄʀ ʗʂʆʉʊɯ 

ɿɽʈʅɸ ʊɸ ʂʆʄʇʃɽʂʉʆʄ ʆɿʅɸʂ 

 

6.1 ʗʢʽʩʪʴ ʟʝʨʥʘ ʣʽʥʽʡ ʧʰʝʥʠʮʽ 

 

ʇʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʾ ʩʝʣʝʢʮʽʾ ʻ ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ, ʱʦ ʧʦʻʜʥʫʶʪʴ 

ʚʠʩʦʢʫ ʚʨʦʞʘʡʥʽʩʪʴ ʽ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ  ʢ̫ʦʩʪʽ ʟʝʨʥʘ. ʎʽ ʧʦʢʘʟʥʠʢʠ, ʷʢ ʚʽʜʦʤʦ, 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʚʦʨʦʪʥʽʡ ʟʘʣʝʞʥʦʩʪʽ, ʭʦʯʘ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʚ ʧʝʚʥʠʭ ʤʝʞʘʭ ʥʝʤʘʻ 

ʦʙʦʚ'ʷʟʢʦʚʦʛʦ ʘʥʪʘʛʦʥʽʟʤʫ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʽ ʷʢʽʩʪʶ ʟʝʨʥʘ [1]. ʆʜʥʠʤ ʟ ʛʝʥʝʪʠʯʥʠʭ 

ʜʞʝʨʝʣ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʟʝʨʥʘ ʻ ʘʤʬʽʜʠʧʣʦʾʜʠ, ʦʜʝʨʞʘʥʽ ʰʣʷʭʦʤ ʛʽʙʨʠʜʠʟʘʮʽʾ  

ʪʝʪʨʘʧʣʦʾʜʥʠʭ ʚʠʜʽʚ ʧʰʝʥʠʮʽ ʟ ʜʠʢʠʤ ʩʧʦʨʽʜʥʝʥʠʤ ʚʠʜʦʤ Ae. tauschii Coss., ʷʢʽ 

ʤʘʶʪʴ ʛʝʥʦʤ A
u
A

u
BBDD ï ʩʠʥʪʝʪʠʢʠ. ʗʢʱʦ ʮʽʥʥʽʩʪʴ ʩʠʥʪʝʪʠʢʽʚ ʷʢ ʛʝʥʝʪʠʯʥʠʭ 

ʜʞʝʨʝʣ ʩʪʽʡʢʦʩʪʽ ʜʦ ʙʽʦ- ʪʘ ʘʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʚʠʩʚʽʪʣʝʥʘ ʚ 

ʣʽʪʝʨʘʪʫʨʽ, ʪʦ ʷʢʦʩʪʽ ʟʝʨʥʘ ʩʠʥʪʝʪʠʢʽʚ ʪʘ ʾʭ ʧʦʭʽʜʥʠʭ ʧʨʠʩʚʷʯʝʥʦ ʟʥʘʯʥʦ ʤʝʥʰʝ 

ʜʦʩʣʽʜʞʝʥʴ. 

ɿʨʘʟʢʠ Ae. tauschii, ʷʢ ʧʨʘʚʠʣʦ, ʤôʷʢʦʟʝʨʥʽ, ʷʢ ʽ ʧʝʨʚʠʥʥʽ ʩʠʥʪʝʪʠʢʠ, 

ʦʪʨʠʤʘʥʽ ʟ ʥʠʭ. ʆʟʥʘʢʘ ʪʚʝʨʜʦʛʦ ʝʥʜʦʩʧʝʨʤʫ ʚʠʥʠʢʣʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʫʪʘʮʽʾ ʚ ʫ 

ʣʦʢʫʩʽ ʥʘ ʭʨʦʤʦʩʦʤʽ 5D [2]. ʎʝʡ ʣʦʢʫʩ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʜʫʢʮʽʶ ʧʫʨʦʽʥʜʦʣʽʥʫ ʘ 

(ʛʝʥ Pina) ʽ ʧʫʨʦʽʥʜʦʣʽʥʫ b (ʛʝʥ Pinb). ɼʚʘ ʟʯʝʧʣʝʥʠʭ ʛʝʥʠ ʦʙʫʤʦʚʣʶʶʪʴ ʤ'ʷʢʠʡ 

ʝʥʜʦʩʧʝʨʤ ʚ ʘʣʝʣʴʥʦʤʫ ʩʪʘʥʽ ʜʠʢʦʛʦ ʪʠʧʫ (Pina-D1a / Pinb-D1a). ʋ ʩʠʥʪʝʪʠʢʘʭ 

ʚʩʪʘʥʦʚʣʝʥʦ ʩʽʤ ʥʦʚʠʭ ʘʣʝʣʝʡ Pina ʽ ʰʽʩʪʴ ʘʣʝʣʝʡ Pinb ʚʽʜ Ae. tauschii   ï ʚʩʽ 

ʦʙʫʤʦʚʣʶʶʪʴ ʤ'ʷʢʝ ʟʝʨʥʦ [2]. ʆʪʞʝ, ʜʣʷ ʩʝʣʝʢʮʽʾ ʥʘ ʪʚʝʨʜʦʟʝʨʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦ 

ʩʭʨʝʱʫʚʘʪʠ ʧʝʨʚʠʥʥʽ ʩʠʥʪʝʪʠʢʠ ʟ ʜʞʝʨʝʣʘʤʠ ʮʽʻʾ ʦʟʥʘʢʠ. ʃʦʢʫʩ Glu-D1 Ae. 

tauschii ʚʥʦʩʠʪʴ ʘʣʝʣʠ, ʷʢʽ ʥʝ ʚʠʷʚʣʷʶʪʴʩʷ ʚ ʢʫʣʴʪʠʚʦʚʘʥʦʾ ʤ'ʷʢʦʾ ʧʰʝʥʠʮʽ [3, 4, 

5, 6]. ɺʠʷʚʠʣʠ, ʱʦ ʩʠʥʪʝʪʠʢʠ, ʦʪʨʠʤʘʥʽ ʟʽ ʟʚʠʯʘʡʥʦʾ ʪʚʝʨʜʦʾ ʧʰʝʥʠʮʽ, ʤʘʣʠ 

ʢʨʘʱʫ ʟʘʛʘʣʴʥʫ ʷʢʽʩʪʴ ʽ ʦʙôʻʤ ʭʣʽʙʘ, ʢʦʣʠ ʚʦʥʠ ʤʘʣʠ ʘʣʝʣʴʥʽ ʚʘʨʽʘʥʪʠ 5 + 12 ʘʙʦ 

1 Å 5 + 10, ʥʽʞ ʢʦʣʠ ʚʦʥʠ ʤʘʣʠ ʙʫʜʴ-ʷʢʫ ʽʥʰʫ ʩʫʙʦʜʠʥʠʮʶ ʛʣʶʪʝʥʠʥʘ, ʢʦʜʦʚʘʥʫ 

Glu- D1. ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ Nelson et al. [7] ʧʨʠ ʘʥʘʣʽʟʽ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
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ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʪʝʪʨʘʧʣʦʾʜʥʽ ʽ ʜʠʧʣʦʾʜʥʽ ʙʘʪʴʢʽʚʩʴʢʽ ʝʣʝʤʝʥʪʠ ʩʠʥʪʝʪʠʢʽʚ 

ʚʥʝʩʣʠ ʩʧʨʠʷʪʣʠʚʽ ʘʣʣʝʣʽ ʜʣʷ ʷʢʦʩʪʽ. ʇʝʨʚʠʥʥʽ ʩʠʥʪʝʪʠʢʠ ʤʘʣʠ ʙʽʣʴʰ ʚʠʩʦʢʠʡ 

ʚʤʽʩʪ ʙʽʣʢʘ ʚ ʟʝʨʥʽ, ʜʦʚʰʽ ʟʝʨʥʘ, ʙʽʣʴʰʫ ʤʘʩʫ ʟʝʨʥʽʚʦʢ ʽ ʧʦʣʽʧʰʝʥʽ ʧʦʢʘʟʥʠʢʠ 

SDS-ʩʝʜʠʤʝʥʪʘʮʽʾ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʜʘʧʪʦʚʘʥʠʤ ʩʦʨʪʦʤ Seri 82 [8] ʉʠʥʪʝʪʠʢʠ 

ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʫ ʟʝʨʥʽ ʟʘʣʽʟʘ ʽ ʮʠʥʢʫ, ʱʦ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʙʽʣʴʰ ʚʠʩʦʢʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʛʣʠʥʘʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ [9]. 

ʉʠʥʪʝʪʠʢʠ, ʦʜʝʨʞʘʥʽ ʟʘ ʫʯʘʩʪʽ ʢʫʣʴʪʫʨʥʦʾ ʜʚʦʟʝʨʥʷʥʢʠ ï ʝʤʤʝʨʘ, ʷʢ ʧʨʘʚʠʣʦ, 

ʤʘʣʠ ʙʽʣʴʰ ʜʦʚʛʽ ʟʝʨʥʘ ʽ ʟʥʘʯʥʦ ʚʠʱʠʡ ʚʤʽʩʪ ʙʽʣʢʘ ʫ ʟʝʨʥʽ ʧʦʨʽʚʥʷʥʦ ʟ ʤ'ʷʢʦʶ 

ʧʰʝʥʠʮʝʶ, ʧʨʠʯʦʤʫ ʙʘʪʴʢʽʚʩʴʢʘ ʬʦʨʤʘ ʝʤʤʝʨʘ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʣʘ ʨʽʚʝʥʴ 

ʮʠʭ ʦʟʥʘʢ; ʚʠʜʽʣʝʥʦ ʩʠʥʪʝʪʠʢʠ ʟʽ ʟʥʘʯʥʠʤ ʧʝʨʝʚʠʱʝʥʥʷʤ ʤ'ʷʢʦʾ ʧʰʝʥʠʮʽ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ SDS ʩʝʜʠʤʝʥʪʘʮʽʾ ʪʘ ʤʘʩʦʶ ʟʝʨʥʽʚʦʢ [10, 11]. ʎʝ ʩʪʚʦʨʶʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʙʽʣʢʘ ʙʝʟ ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʟʝʨʥʽʚʢʠ. ɺʠʷʚʣʝʥʽ 

ʩʠʥʪʝʪʠʢʠ ʟ ʥʘʜʤ'ʷʢʠʤ ʟʝʨʥʦʤ (ʽʥʜʝʢʩ ʪʚʝʨʜʦʟʝʨʥʦʩʪʽ 20,0), ʱʦ ʨʽʜʢʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʤ'ʷʢʦʾ ʧʰʝʥʠʮʽ, ʜʝʷʢʽ ʩʠʥʪʝʪʠʢʠ ʤʘʣʠ ʜʫʞʝ ʥʠʟʴʢʠʡ ʧʦʢʘʟʥʠʢ 

ʩʝʜʠʤʝʥʪʘʮʽʾ ï 5,0 ʤʣ 1 ʛ ʙʦʨʦʰʥʘ. ʎʝ ʢʦʨʠʩʥʽ ʦʟʥʘʢʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ 

ʧʝʯʠʚʘ ʟ ʧʰʝʥʠʮʽ. ʊʘʢ ʩʘʤʦ, ʚʠʷʚʣʝʥʦ ʩʠʥʪʝʪʠʢʠ ʟ ʩʠʣʴʥʦʶ ʢʣʝʡʢʦʚʠʥʦʶ ʪʘ 

ʪʚʝʨʜʦʶ ʪʝʢʩʪʫʨʦʶ, ʱʦ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʭʣʽʙʘ ʪʘ 

ʩʧʝʮʠʬʽʯʥʦʛʦ ʽʥʜʽʡʩʴʢʦʛʦ ʭʣʽʙʦʧʨʦʜʫʢʪʘ ï ʯʘʧʘʪʽ. ʆʩʢʽʣʴʢʠ ʮʽ ʦʟʥʘʢʠ ʤʘʶʪʴ 

ʟʥʘʯʥʽ ʨʽʚʥʽ ʫʩʧʘʜʢʫʚʘʥʥʷ, ʾʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʜʦʙʦʨʫ ʫ ʨʘʥʥʽʭ 

ʧʦʢʦʣʽʥʥʷʭ ʛʽʙʨʠʜʽʚ [11]. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʻ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʧʝʨʚʠʥʥʽ 

ʩʠʥʪʝʪʠʢʠ ʤʘʶʪʴ ʥʠʟʴʢʫ ʷʢʽʩʪʴ ʟʝʨʥʘ [12]. 

ɼʣʷ ʩʠʥʪʝʪʠʢʽʚ, ʦʜʝʨʞʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʚʝʨʜʦʾ ʧʰʝʥʠʮʽ, ʧʝʨʝʚʘʞʥʘ 

ʙʽʣʴʰʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  ʷʢʦʩʪʽ ʟʝʨʥʘ ʙʫʣʘ ʧʦʚ'ʷʟʘʥʘ ʟ ʥʘʷʚʥʽʩʪʶ ʘʣʝʣʴʥʠʭ 

ʚʘʨʽʘʮʽʡ ʫ ʣʦʢʫʩʘʭ Glu-B1 ʪʘ Glu-B3, ʧʨʠʯʦʤʫ ʩʫʙʦʜʠʥʠʮʽ 6 + 8 ʪʘ 7 + 8 

ʧʦʢʘʟʘʣʠ ʟʥʘʯʥʦ ʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ, ʥʽʞ ʩʫʙʦʜʠʥʠʮʷ 20. ʉʠʥʪʝʪʠʢʠ, ʱʦ  ʫ 

ʣʦʢʫʩʽ Glu-D1 ʤʘʣʠ ʩʫʙʦʜʠʥʠʮʽ 5 + 12 ʘʙʦ 1Ŀ5 + 10, ʧʦʢʘʟʘʣʠ ʟʥʘʯʥʦ ʢʨʘʱʽ 

ʟʘʛʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʩʪʽ ʪʘ ʦʙ'ʻʤʫ ʭʣʽʙʘ, ʥʽʞ ʟ ʽʥʰʠʤʠ ʩʫʙʦʜʠʥʠʮʷʤʠ [6]. 

ɺʢʘʟʫʻʪʴʩʷ ʥʘ ʪʝ, ʱʦ ʩʠʥʪʝʪʠʢʠ, ʧʝʨʰ ʥʽʞ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʤʠ ʫ  

ʩʭʨʝʱʫʚʘʥʥʷʭ ʟ ʤ'ʷʢʦʶ ʧʰʝʥʠʮʝʶ ʟ ʤʝʪʦʶ ʾʾ ʧʦʢʨʘʱʝʥʥʷ, ʤʘʶʪʴ ʙʫʪʠ ʪʝʩʪʦʚʘʥʽ 

ʟʘ ʚʤʽʩʪʦʤ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʛʣʶʪʝʥʠʥʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʭʣʽʙʦʧʝʢʘʨʩʴʢʽ 
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ʚʣʘʩʪʠʚʦʩʪʽ. ɿʦʢʨʝʤʘ, ʩʧʨʠʷʪʣʠʚʠʤʠ ʻ ʘʣʝʣʴʥʽ ʚʘʨʽʘʥʪʠ, ʢʦʜʦʚʘʥʽ ʛʝʥʦʤ Glu-

Dt1:  1Dx5 + 1Dy10 ʠ 1Dx1.5 + 1Dy10, ʷʢʽ ʣʝʛʢʦ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʥʝʩʝʥʽ ʚ 

ʛʝʥʦʤ ʤ'ʷʢʦʾ ʧʰʝʥʠʮʽ ʰʣʷʭʦʤ ʨʝʢʦʤʙʽʥʘʮʽʡ [13]. 

ʅʘʤʠ ʦʮʽʥʝʥʦ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʟʝʨʥʘ ʫ 29 ʽʥʪʨʦʛʨʝʩʠʚʥʠʭ ʣʽʥʽʡ, 

ʦʜʝʨʞʘʥʠʭ ʟʘ ʫʯʘʩʪʽ ʧôʷʪʠ ʩʠʥʪʝʪʠʢʽʚ: IU13931 (D67.2 / P66.270 // Ae. tauschii 

(217)); IU13933 (D67.2 / P66.270 // Ae. tauschii (218)); IU13937 (DVERD_2 / Ae. 

tauschii (221)); IU13948 (68.112 / WARD // Ae. tauschii (369); IU13974 (D67.2 / 

P66.270 // Ae. tauschii (257)), ʘ ʪʘʢʦʞ AD 221-4 (T. persicum / Ae. tauschii) 

ʧʦʭʦʜʞʝʥʥʷʤ ʟ ʗʧʦʥʽʾ, ʋʥʽʚʝʨʩʠʪʝʪʫ ʂʽʦʪʦ, ʟ ʥʦʤʝʨʦʤ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʢʘʪʘʣʦʛʫ 

UA0500029. ʃʽʥʽʾ ʧʦʨʽʚʥʶʚʘʣʠ ʟ ʚʠʭʽʜʥʠʤʠ ʩʠʥʪʝʪʠʢʘʤʠ ʪʘ ʨʝʢʫʨʝʥʪʥʦʶ 

ʙʘʪʴʢʽʚʩʴʢʦʶ ʬʦʨʤʦʶ ʍʘʨʢʽʚʩʴʢʘ 26. 

ɸʥʘʣʽʟ ʷʢʦʩʪʽ ʟʝʨʥʘ ʧʨʦʚʦʜʠʣʠ ʫ ʣʘʙʦʨʘʪʦʨʽʾ ʛʝʥʝʪʠʢʠ, ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʷʢʦʩʪʽ ʟʝʨʥʘ ɯʥʩʪʠʪʫʪʫ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤʝʥʽ ɺ.ʗ. ʖʨËʻʚʘ ʅɸɸʅ. 

ɺʤʽʩʪ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʚʠʟʥʘʯʘʣʠ ʥʘ ʧʨʠʣʘʜʽ ʀʥʬʨʘ ʃʖʄ ʌʊ-10 (ʚʠʨʦʙʥʠʢ ï 

çʃʶʤʝʢʩè (ʈʌ)). ʗʢʽʩʪʴ ʢʣʝʡʢʦʚʠʥʠ ʚʠʟʥʘʯʘʣʠ ʽʥʜʝʢʩʦʤ ʜʝʬʦʨʤʘʮʽʾ 

ʢʣʝʡʢʦʚʠʥʠ (ɯɼʂ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʫ ɺɼʂ-1 ʄ. ʇʦʢʘʟʥʠʢʠ ʦʮʽʥʶʚʘʣʠ ʟʘ 

ʰʢʘʣʦʶ:  0-15 ï ʛʨʫʧʘ III, ʥʝʟʘʜʦʚʽʣʴʥʘ ʤʽʮʥʘ; 20-40 ï ʛʨʫʧʘ  II, ʟʘʜʦʚʽʣʴʥʘ 

ʤʽʮʥʘ; 45-75 ï ʛʨʫʧʘ  I, ʜʦʙʨʘ; 80-100 ï ʛʨʫʧʘ  II, ʟʘʜʦʚʽʣʴʥʘ ʩʣʘʙʢʘ; 105-120 ï 

ʛʨʫʧʘ III, ʥʝʟʘʜʦʚʽʣʴʥʘ ʩʣʘʙʢʘ. ʇʦʢʘʟʥʠʢ SDS-ʩʝʜʠʤʝʥʪʘʮʽʾ ʚʠʟʥʘʯʘʣʠ ʟʘ [14]. 

ʆʮʽʥʢʫ ʝʢʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ 

Eberhart S.A. and Russel W.A. [15].  

ɺʤʽʩʪ ʙʽʣʢʘ ʫ ʟʝʨʥʽ ʚʠʚʯʝʥʠʭ ʟʨʘʟʢʽʚ ʟʤʽʥʶʚʘʚʩʷ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ 

ʨʦʢʫ (ʪʘʙʣ. 6.1).  

ʊʘʙʣʠʮʷ 6.1 ï ɽʢʦʣʦʛʽʯʥʘ ʧʣʘʩʪʠʯʥʽʩʪʴ (bi) ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ (sd) ʣʽʥʽʡ ʧʰʝʥʠʮʽ ʟʘ 

ʚʤʽʩʪʦʤ ʙʽʣʢʘ ʫ ʟʝʨʥʽ 

ʅʘʟʚʘ ʣʽʥʽʾ 

ɹʘʪʴʢʽʚʩʴʢʠʡ 

ʢʦʤʧʦʥʝʥʪ 

ʩʠʥʪʝʪʠʢʘ, 

ˉ ʫ ʢʦʣʝʢʮʽʾ 

ɺʤʽʩʪ ʙʽʣʢʘ ʚ ʟʝʨʥʽ, % 

bi sd 2015 ʨ. 2016 ʨ. 2017 ʨ. 2020 ʨ. X i 

1 2 3 4 5 6 7 8 9 

ɼʂ 3 IU13937 15,3 14,46 15,8 13,9 14,9 0,57 0,23 

ɼʂ 4 IU13931 16,7 14,40 15,6 13,8 15,1 0,88 1,00 

ɼʂ 7 IU13974 15,9 14,45 14,9 13,7 14,7 0,56 0,69 
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ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʽʥʜʝʢʩʫ ʫʤʦʚ ʨʦʢʫ I j, ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʧʨʦʷʚʫ ʦʟʥʘʢʠ 

ʙʫʣʠ 2017 ʽ 2015, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʫ ʧʝʨʽʦʜ 

ʜʦʩʪʠʛʘʥʥʷ ʟʝʨʥʘ; ʥʝʩʧʨʠʷʪʣʠʚʠʤ ʙʫʚ 2020 ʨ. ï ʥʘʡʙʽʣʴʰ ʟʚʦʣʦʞʝʥʠʡ; 

ʧʨʦʤʽʞʥʠʤ ʙʫʚ 2016 ʨ. 

ɿʘʢ̔ʥʯʝʥʥʷ ʪʘʙʣʠʮʽ 6.1 

1 2 3 4 5 6 7 8 9 

ɼʂ 21 IR00024 15,5 15,51 15,1 14,5 15,2 0,10 0,52 

ɼʂ 22 IU13933 16,2 15,65 16,7 14,9 15,9 0,49 0,22 

ɼʂ 23 IU13937 15,8 14,25 16,5 15,8 15,6 0,15 2,43 

ɼʂ 25 IU13933 16,2 13,19 16,4 11,7 14,4 1,91 0,34 

ɼʂ 26  

milt.ʩʚʝʪʣ. 

IR00024 15,9 16,80 17,2 15,6 16,4 0,16 1,36 

ɼʂ 27 IU13937 16,2 14,25 15,8 11,6 14,5 1,69 0,58 

ɼʂ 29 IU13948 15,6 13,38 15,4 13,9 14,6 0,65 1,25 

ɼʂ 30 IU13974 16,4 14,38 16,8 14,3 15,5 0,93 0,82 

ɼʂ 33 IU13933 14,6 14,39 15,7 11,8 14,1 1,21 1,39 

ɼʂ 37 IU13933 16,0 15,43 16,6 14,4 15,6 0,64 0,28 

ɼʂ 39 IU13974 17,1 15,50 16,8 12,4 15,5 1,70 1,01 

ɼʂ 44 IU13931 16,6 16,01 16,9 10,8 15,1 2,18 4,64 

ɼʂ 47 IU13937 14,9 13,18 13,8 13,5 13,8 0,27 1,11 

ɼʂ 48 IU13937 16,5 14,89 15,4 14,6 15,3 0,43 0,88 

ɼʂ 49 IU13974 16,0 13,95 16,0 12,8 14,7 1,26 0,17 

ɼʂ 50 IU13948 15,9 13,66 16,8 14,3 15,2 0,89 2,18 

ɼʂʉ 12 IU13993 14,0 13,7 15,2 12,6 13,9 0,71 0,74 

ɼʂʉ 13 IR00024 13,8 13,5 14,4 12,5 13,6 0,52 0,30 

ɼʂʉ 14 IU13993 14,5 12,2 13,5 11,1 12,8 1,13 0,75 

ɼʂʉ 15 IU13948 13,8 11,9 14,0 12,2 13,0 0,70 0,90 

ɼʂʉ 16 IU13931 15,4 15,6 15,8 14,0 15,2 0,44 0,72 

ɼʂʉ 17 IU13931 15,1 14,8 16,3 13,0 14,8 0,97 0,94 

ɼʂʉ 18 IU13993 15,9 15,4 14,9 13,6 15,0 0,50 1,38 

ɼʂʉ 19 IU13948 16,2 14,9 16,1 13,7 15,2 0,88 0,14 

ɼʂʉ 20 IU13931 14,7 14,5 15,2 13,4 14,5 0,48 0,32 

ɼʂʉ 21 IR00024 14,4 13,8 15,0 13,4 14,2 0,43 0,28 

ʉʪ. ʍʘʨʢʽʚʩʴʢʘ  26  16,0 13,77 15,6 13,0 14,6 1,10 0,42 

ʉʝʨʝʜʥʻ ʟʘ ʨʽʢ  15,6 14,4 15,7 13,3 14,8 

 

ï ï 

ɯʥʜʝʢʩ ʫʤʦʚ ʨʦʢʫ  0,82 -0,38 0,92 -1,41 ï ï ï 

ʅɯʈ
05

 ʜʣʷ ʯʠʥʥʠʢʘ 1 - ʛʝʥʦʪʠʧʠ  0,42   

ʅɯʈ
05

 ʜʣʷ ʯʠʥʥʠʢʘ 2 ï ʨʽʢ  1,30   

ʅɯʈ
05

 ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʯʠʥʥʠʢʽʚ 0,64   
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ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʘ 26 ʩʪʘʥʦʚʠʚ 14,6 %. 

ʅʘʡʚʠʱʠʤ ʚʤʽʩʪʦʤ ʙʽʣʢʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʣʽʥʽʾ ɼʂ 26 ʽ ɼʂ 22  ʚʽʜʧʦʚʽʜʥʦ 

16,4 % ʽ 15,9 %. ʇʝʨʝʚʠʱʠʣʠ ʨʝʢʫʨʝʥʪʥʠʡ ʩʦʨʪ ʪʘʢʦʞ ʣʽʥʽʾ: ɼʂ 4, ɼʂ 21, ɼʂ 23, 

ɼʂ 30, ɼʂ 37, ɼʂ 39, ɼʂ 44, ɼʂ 48, ɼʂ 50, ɼʂʉ 16, ɼʂʉ 18, ɼʂʉ 19.  

ʅʘʡʥʠʞʯʦʶ ʙʽʣʢʦʚʽʩʪʶ ʚʽʜʟʥʘʯʠʣʠʩʴ ʣʽʥʽʾ ɼʂʉ 14 ʽ ɼʂʉ 15 ï ʚʽʜʧʦʚʽʜʥʦ 

12,8 % ʽ 13,0 %.  

ʇʦʨʽʚʥʷʥʦ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʨʝʘʢʮʽʾ ʥʘ ʫʤʦʚʠ ʨʦʢʫ ï ʧʣʘʩʪʠʯʥʦʩʪʽ 

(bi  ʚʽʜ 1,69 ʜʦ 2,18) ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ɼʂ 25, ɼʂ-27, ɼʂ 39, ɼʂ 44. ɿ ʥʠʭ 

ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʤʠ ʟʘ ʧʨʦʷʚʦʤ ʦʟʥʘʢʠ ʻ  ɼʂ 25 ʽ ɼʂ-27:  sd  ʩʪʘʥʦʚʠʪʴ ʚʽʜʧʦʚʽʜʥʦ 

0,34 ʪʘ 0,58. 

ɹʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ʢʣʝʡʢʦʚʠʥʠ, ʷʢ ʽ ʜʣʷ ʚʤʽʩʪʫ ʙʽʣʢʘ, 

ʙʫʣʠ 2015 ʽ 2017 ʨʨ., ʥʝʩʧʨʠʷʪʣʠʚʠʤ ï 2016 ʨ. (ʪʘʙʣ. 6.2).  

 

 

ʊʘʙʣʠʮʷ 6.2 ï ɽʢʦʣʦʛʽʯʥʘ ʧʣʘʩʪʠʯʥʽʩʪʴ (bi) ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ (sd) ʣʽʥʽʡ ʧʰʝʥʠʮʽ   

ʟʘ ʚʤʽʩʪʦʤ ʢʣʝʡʢʦʚʠʥʠ 

ʅʘʟʚʘ 

ʣʽʥʽʾ 

ɹʘʪʴʢʽʚʩʴʢʠʡ 

ʢʦʤʧʦʥʝʥʪ 

ʩʠʥʪʝʪʠʢʘ, 

ˉ ʫ ʢʦʣʝʢʮʽʾ 

ɺʤʽʩʪ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ, % 

bi sd 
2015 ʨ. 2016 ʨ. 2017 ʨ. X i 

1 2 3 4 5 6 7 8 

ɼʂ 3 IU13937 30,4 25,0 26,4 27,3 1,5 2,27 

ɼʂ 4 IU13931 26,8 24,1 30,4 27,1 1,1 13,19 

ɼʂ 7 IU13974 33,2 25,5 27,6 28,8 2,1 5,70 

ɼʂ 21 IR00024 33,2 34,0 35,8 34,3 -0,1 3,50 

ɼʂ 22 IU13933 35,2 31,6 34,0 33,6 1,1 0,00 

ɼʂ 23 IU13937 29,6 26,4 26,4 27,5 0,8 2,87 

ɼʂ 25 IU13933 27,2 25,4 30,0 27,5 0,7 7,52 

ɼʂ 26 IR00024 32,8 27,6 34,2 31,5 1,8 6,51 

ɼʂ 27 IU13937 28,8 25,0 30,8 28,2 1,3 7,01 

ɼʂ 29 IU13948 26,8 23,1 25,6 25,2 1,1 0,01 

ɼʂ 30 IU13974 30,4 26,8 27,6 28,3 1,0 1,60 

ɼʂ 33 IU13933 31,6 26,1 28,8 28,8 1,6 0,55 

ɼʂ 37 IU13933 31,2 25,4 26,8 27,8 1,6 3,78 

ɼʂ 39 IU13974 32,4 29,5 29,6 30,5 0,8 2,11 

ɼʂ 44 IU13931 32,4 30,1 27,2 29,9 0,4 12,57 

ɼʂ 47 IU13937 26,8 24,6 23,6 25,0 0,5 3,87 
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ʅʘʡʚʠʱʠʡ ʚʤʽʩʪ ʩʠʨʦʾ ʢʣʝʡʢʦʚʠʥʠ  ï ʚʽʜ 30,5 % ʜʦ 34,3 % ï ʙʫʚ ʫ ʣʽʥʽʡ 

ɼʂ 21, ɼʂ 22, ɼʂ 26, ɼʂ 39, ɼʂʉ 16, ɼʂʉ 17, ɼʂʉ 19 ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ 

ʧʦʢʘʟʥʠʢʫ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʘ 26 ï 27,5 %. ɿ ʥʠʭ ɼʂ 21, ɼʂ 22, ɼʂ 26, ɼʂʉ 16, 

ɼʂʉ 19 ʙʫʣʠ ʪʘʢʦʞ ʚʠʩʦʢʦʙʽʣʢʦʚʠʤʠ. 

ʈʝʘʢʮʽʷ ʥʘ ʫʤʦʚʠ ʨʦʢʫ ʙʽʣʴʰʦʩʪʽ ʟʨʘʟʢʽʚ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʴ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʨʝʛʨʝʩʽʾ bi  ʚʽʜ 0,8 ʜʦ 1,6 ʟʘ ʧʦʢʘʟʥʠʢʘ ʩʪʘʥʜʘʨʪʫ ʍʘʨʢʽʚʩʴʢʘ 26  ï 1,5. ʅʘʡʙʽʣʴʰʝ 

ʚʘʨʽʶʚʘʥʥʷ ʙʫʣʦ ʫ ʣʽʥʽʾ ɼʂ 7. ʇʦʻʜʥʘʥʥʷ ʨʝʘʢʮʽʾ ʥʘ ʫʤʦʚʠ ʨʦʢʫ ʟ ʩʪʘʙʽʣʴʥʠʤ 

ʧʨʦʷʚʦʤ ʦʟʥʘʢʠ ʧʦʢʘʟʘʣʠ ɼʂ 22 ʪʘ ɼʂʉ 19: ʚʽʜʧʦʚʽʜʥʦ bi  ʩʪʘʥʦʚʠʚ 1,1 ʪʘ 1,4, sd  

ï 0,00 ʪʘ 0,01.  ɺʤʽʩʪ ʙʽʣʢʘ ʤʘʚ ʧʦʟʠʪʠʚʥʠʡ ʩʝʨʝʜʥʽʡ ʟʚ'ʷʟʦʢ ʟ ʚʤʽʩʪʦʤ 

ʢʣʝʡʢʦʚʠʥʠ: r = 0,54. 

ɿʘ ʷʢʽʩʪʶ ʢʣʝʡʢʦʚʠʥʠ ʜʦ ʧʝʨʰʦʾ ï ʥʘʡʢʨʘʱʦʾ ʛʨʫʧʠ ʚʽʜʥʝʩʝʥʦ 12 ʣʽʥʽʡ 

(ʪʘʙʣ. 6.3). 

ɿʘʢ̔ʥʯʝʥʥʷ ʪʘʙʣʠʮʽ 6.2 

1 2 3 4 5 6 7 8 

ɼʂ 48 IU13937 31,2 28,0 27,6 28,9 0,8 4,06 

ɼʂ 49 IU13974 30,8 25,5 28,6 28,3 1,6 0,10 

ɼʂ 50 IU13948 30,8 25,9 26,0 27,6 1,3 6,31 

ɼʂʉ 12 IU13993 27,7 26,8 31,4 28,6 0,5 10,36 

ɼʂʉ 13 IR00024 28,1 26,0 30,8 28,3 0,8 7,53 

ɼʂʉ 14 IU13993 29,6 25,4 28,0 27,7 1,2 0,02 

ɼʂʉ 15 IU13948 28,0 23,9 27,2 26,4 1,3 0,24 

ɼʂʉ 16 IU13931 31,1 29,5 32,5 31,0 0,6 2,45 

ɼʂʉ 17 IU13931 32,3 27,5 33,1 31,0 1,6 3,84 

ɼʂʉ 18 IU13993 30,5 28,8 29,9 29,7 0,5 0,00 

ɼʂʉ 19 IU13948 33,5 28,9 31,8 31,4 1,4 0,01 

ɼʂʉ 20 IU13931 29,7 27,7 30,9 29,4 0,7 2,29 

ɼʂʉ 21 IR00024 27,4 26,8 28,8 27,7 0,3 1,66 

ʉʪ. ʍʘʨʢʽʚʩʴʢʘ  26  28,0 28,0 26,4 27,5 1,5 2,27 

ʉʝʨʝʜʥʻ ʟʘ ʨʽʢ  30,3 26,9 29,1 28,8 ï  ï  

ɯʥʜʝʢʩ ʫʤʦʚ ʨʦʢʫ  1,49 -1,84 0,35 ï ï  ï  

ʅɯʈ
05

 ʜʣʷ ʯʠʥʥʠʢʘ 1 ʛʝʥʦʪʠʧʠ  1,93  

ʅɯʈ
05

 ʜʣʷ ʯʠʥʥʠʢʘ 2 ï ʨʽʢ  2,74 

ʅɯʈ
05

 ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʯʠʥʥʠʢʽʚ  0,91 
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ʊʘʙʣʠʮʷ 6.3 ï ɽʢʦʣʦʛʽʯʥʘ ʧʣʘʩʪʠʯʥʽʩʪʴ (bi) ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ (sd) ʣʽʥʽʡ 

ʧʰʝʥʠʮʽ ʟʘ ʷʢʽʩʪʶ ʢʣʝʡʢʦʚʠʥʠ 

 

ʅʘʟʚʘ ʣʽʥʽʾ 

ɹʘʪʴʢʽʚʩʴʢʠʡ 

ʢʦʤʧʦʥʝʥʪ 

ʩʠʥʪʝʪʠʢʘ, 

ˉ ʫ ʢʦʣʝʢʮʽʾ 

ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʢʣʝʡʢʦʚʠʥʠ,  

ʦʜʠʥʠʮʴ ɺɼʂ 
bi sd 

ɻʨʫʧʘ 

ʟʘ 

ʷʢʽʩʪʶ 2015 ʨ. 2016 ʨ. 2017 ʨ. X i 

ɼʂ 3 IU13937 60 100 80 80,0 1,9 218,7 II  

ɼʂ 4 IU13931 70 90 85 81,7 0,7 95,3 II  

ɼʂ 7 IU13974 80 95 78 84,3 1,2 1,1 II  

ɼʂ 21 IR00024 75 70 60 68,3 0,4 60,4 I 

ɼʂ 22 IU13933 75 90 85 83,3 0,6 44,5 II  

ɼʂ 23 IU13937 60 95 75 76,7 1,8 139,2 I 

ɼʂ 25 IU13933 90 95 85 90,0 0,6 2,9 II  

ɼʂ 26 IR00024 79 95 80 84,7 1,1 7,0 II  

ɼʂ 27 IU13937 105 95 75 91,7 0,8 238,3 II  

ɼʂ 29 IU13948 80 90 75 81,7 1,0 1,0 II  

ɼʂ 30 IU13974 65 100 70 78,3 2,3 49,5 I 

ɼʂ 33 IU13933 80 100 75 85,0 1,7 0,1 II  

ɼʂ 37 IU13933 95 95 85 91,7 0,5 22,0 II  

ɼʂ 39 IU13974 75 80 80 78,3 0,1 8,8 II  

ɼʂ 44 IU13931 80 100 85 88,3 1,2 25,0 II  

ɼʂ 47 IU13937 70 85 65 73,3 1,4 0,1 I 

ɼʂ 48 IU13937 85 95 75 85,0 1,3 11,3 II  

ɼʂ 49 IU13974 95 100 85 93,3 0,9 16,6 II  

ɼʂ 50 IU13948 80 100 75 85,0 1,7 0,1 II  

ɼʂʉ 12 IU13993 70 75 65 70,0 0,6 2,9 I 

ɼʂʉ 13 IR00024 75 80 70 75,0 0,6 2,9 I 

ɼʂʉ 14 IU13993 80 75 60 71,7 0,7 101,1 I 

ɼʂʉ 15 IU13948 75 75 65 71,7 0,5 21,9 I 

ɼʂʉ 16 IU13931 80 75 70 75,0 0,1 29,1 I 

ɼʂʉ 17 IU13931 75 85 60 73,3 1,5 33,0 I 

ɼʂʉ 18 IU13993 75 80 70 75,0 0,6 2,9 I 

ɼʂʉ 19 IU13948 80 85 70 78,3 0,9 16,6 II  

ɼʂʉ 20 IU13931 70 75 60 68,3 0,9 16,6 I 

ɼʂʉ 21 IR00024 85 90 80 85,0 0,6 2,9 II  

ʉʪ. ʍʘʨʢʽʚʩʴʢʘ  26  60 90 85 78,3 1,0 248,0 II  

ʉʝʨʝʜʥʻ ʟʘ ʨʽʢ  77,2 88,5 74,0 79,9 ï  ï  ï  

ɯʥʜʝʢʩ ʫʤʦʚ ʨʦʢʫ  -2,7 8,6 -5,9 ï ï  ï  ï  
ʅɯʈ

05
 ʜʣʷ ʯʠʥʥʠʢʘ 1 -ʛʝʥʦʪʠʧʠ  3,81 

 ʅɯʈ
05

 ʜʣʷ ʯʠʥʥʠʢʘ 2 ï ʨʽʢ  4,22 

ʅɯʈ
05

 ʜʣʷ ʚʟʘʻʤʦʜʽʾ 

ʯʠʯʠʥʥʠʢʽʚ  

2,34 
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ɹʽʣʴʰʽʩʪʴ ʣʽʥʽʡ, ʷʢ ʽ ʩʦʨʪ ʍʘʨʢʽʚʩʴʢʘ 26, ʥʘʣʝʞʘʣʦ ʜʦ II  ʛʨʫʧʠ ï 

ʟʘʜʦʚʽʣʴʥʦ ʩʣʘʙʢʦʾ. ɯʟ ʟʨʘʟʢʽʚ I ʛʨʫʧʠ  ʣʽʥʽʾ ɼʂ 47, ɼʂʉ 12, ɼʂʉ 13, ɼʂʉ 18 ʙʽʣʠ 

ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʽ ʟʘ ʜʘʥʦʶ ʦʟʥʘʢʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ. ʃʽʥʽʾ ɼʂ 21, ɼʂʉ 16, 

ɼʂʉ 18, ʦʢʨʽʤ ʷʢʦʩʪʽ ʢʣʝʡʢʦʚʠʥʠ, ʚʠʜʽʣʠʣʠʩʴ ʪʘʢʦʞ ʟʘ ʚʤʽʩʪʦʤ ʙʽʣʢʘ ʪʘ 

ʢʣʝʡʢʦʚʠʥʠ; ʣʽʥʽʾ ɼʂ 23 ʪʘ ɼʂ 30 ï ʟʘ ʚʤʽʩʪʦʤ ʙʽʣʢʘ; ɼʂʉ 17, ɼʂʉ 20 ï ʟʘ 

ʚʤʽʩʪʦʤ ʢʣʝʡʢʦʚʠʥʠ. 

ɸʥʘʣʽʟ ʨʦʜʦʚʦʜʽʚ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ, ʱʦ ʩʝʨʝʜ ʣʽʥʽʡ, ʚʠʜʽʣʝʥʠʭ ʟʘ ʢʦʞʥʦʶ 

ʟ ʪʨʴʦʭ ʦʟʥʘʢ, ʻ ʧʦʪʦʤʢʠ ʚʩʽʭ ʩʠʥʪʝʪʠʢʽʚ. ʆʪʞʝ, ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ ʟʝʨʥʘ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʟʘʣʫʯʝʥʥʷ ʩʠʥʪʝʪʠʢʽʚ ʷʢ ʪʘʢʠʭ.  

ɺ ʫʤʦʚʘʭ ʚʠʨʦʙʥʠʮʪʚʘ  ʧʨʦʙʣʝʤʘ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʚʧʣʠʚʦʤ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. 

ʄʽʥʣʠʚʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʚʤʽʩʪʫ ʩʠʨʦʾ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ, ʧʦʚ'ʷʟʘʥʘ ʟ 

ʫʤʦʚʘʤʠ ʚʠʨʦʱʫʚʘʥʥʷ, ʱʦ ʯʘʩʪʦ ʧʝʨʝʢʨʠʚʘʻ ʤʽʞʩʦʨʪʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ. 

ʇʦʩʫʰʣʠʚʽ ʫʤʦʚʠ ʘʙʦ ʜʦʩʪʘʪʥʻ ʟʚʦʣʦʞʝʥʥʷ (ʘʣʝ ʥʝ ʥʘʜʣʠʰʢʦʚʝ) ʚ ʧʝʨʽʦʜ 

ʬʦʨʤʫʚʘʥʥʷ ʽ ʥʘʣʠʚʫ ʟʝʨʥʘ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʦʤʫ ʥʘʢʦʧʠʯʝʥʥʶ ʢʣʝʡʢʦʚʠʥʥʠʭ 

ʙʽʣʢʽʚ. ʗʢʽʩʪʴ ʢʣʝʡʢʦʚʠʥʠ ʙʽʣʴʰʦʩʪʽ ʚʠʨʦʱʫʚʘʥʠʭ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʪʘʢʦʞ ʟʘʟʥʘʻ  

ʤʥ̔ʣʠʚʦʩʪʽ ʧʽʜ ʚʧʣʠʚʦʤ ʫʤʦʚ  ʚʠʨʦʱʫʚʘʥʥʷ:  ʤʦʞʝ  ʧʝʨʝʭʦʜʠʪʠ  ʟ  I ʛʨʫʧʠ  ʚ II, 

III, ʽ ʥʘʚʧʘʢʠ.  

ʌʦʨʤʫʚʘʥʥʶ ʢʣʝʡʢʦʚʠʥʠ ʭʦʨʦʰʦʾ ʷʢʦʩʪʽ ʩʧʨʠʷʶʪʴ ʜʝʬʽʮʠʪ ʚʦʣʦʛʠ ʽ 

ʧʦʤʽʨʥʦ ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʧʝʨʽʦʜ ʥʘʣʠʚʫ ʟʝʨʥʘ ʧʰʝʥʠʮʽ [16]. 

ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʚʚʘʞʘʻ, ʱʦ ʧʦʩʫʰʣʠʚʽ ʫʤʦʚʠ ʽ ʧʽʜʚʠʱʝʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʧʝʨʽʦʜ ʧʽʩʣʷ ʟʘʚ'ʷʟʫʚʘʥʥʷ ʟʝʨʥʘ ʻ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ ʽ ʙʽʣʢʘ [17, 18]. ʇʽʜʚʠʱʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ 

ʩʧʨʠʯʠʥʷʣʦ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʢʣʝʡʢʦʚʠʥʠ, ʘʣʝ ʥʝ ʫ ʚʩʽʭ ʩʦʨʪʽʚ [19]. ɺʩʪʘʥʦʚʣʝʥʦ 

ʜʦʩʪʦʚʽʨʥʠʡ ʚʧʣʠʚ ʥʘ ʚʤʽʩʪ ʙʽʣʢʘ ʪʘ ʢʣʝʡʢʦʚʠʥʠ ʩʫʤʠ ʪʝʤʧʝʨʘʪʫʨ ʫʩʴʦʛʦ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʽ ʡʦʛʦ  ʛʝʥʝʨʘʪʠʚʥʦʾ ʬʘʟʠ. ʅʘ ʚʝʣʠʯʠʥʫ ʧʦʢʘʟʥʠʢʘ ɺɼʂ  

ʚʧʣʠʚʘʶʪʴ 16 ʧʦʛʦʜʥʠʭ ʬʘʢʪʦʨʽʚ, ʚʢʣʶʯʘʶʯʠ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʫ ʧʝʨʽʦʜ ʥʘʣʠʚʫ 

ʡ ʜʦʩʪʠʛʘʥʥʷ ʟʝʨʥʘ, ʦʧʘʜʠ ʟʘ ʚʝʛʝʪʘʮʽʶ ʪʘ  ʾʾ ʜʨʫʛʫ ʧʦʣʦʚʠʥʫ, ʩʫʤʘ ʪʝʤʧʝʨʘʪʫʨ 

ʟʘ ʚʝʛʝʪʘʮʽʶ ʪʘ  ʾ ʾ ʧʝʨʰʫ ʧʦʣʦʚʠʥʫ ʪʘ ʽʥ. [20].  
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ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʘʭ ʚʤʽʩʪ ʙʽʣʢʘ ʪʘ ʢʣʝʡʢʦʚʠʥʠ ʫ ʙʽʣʴʰʦʩʪʽ ʣʽʥʽʡ ʚʠʱʠʡ ʫ 

ʙʽʣʴʰ ʧʦʩʫʰʣʠʚʽ ʨʦʢʠ ï 2015 ʪʘ 2017. ʋ ʮʽ ʞ ʨʦʢʠ ʧʦʢʘʟʥʠʢ ɺɼʂ ʥʠʞʯʠʡ, ʦʪʞʝ 

ʙʣʠʞʯʝ ʜʦ ʙʽʣʴʰ ʷʢʽʩʥʦʛʦ.  

ʍʦʯʘ ʥʘ ʚʤʽʩʪ ʙʽʣʢʘ ʽ ʢʣʝʡʢʦʚʠʥʠ, ʷʢ ʽ ʥʘ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʢʣʝʡʢʦʚʠʥʠ, 

ʚʧʣʠʚʘʻ ʙʘʛʘʪʦ ʯʠʥʥʠʢʽʚ, ʧʨʦʪʝ ʚʤʽʩʪ ʙʽʣʢʘ ʽ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ, ʘ ʷʢʽʩʪʴ ʢʣʝʡʢʦʚʠʥʠ ï ʚʽʜ ʛʝʥʦʪʠʧʫ [17, 18]. 

ɺʟʘʻʤʦʜʽʷ ʮʠʭ ʯʠʥʥʠʢʽʚ  ʪʘʢʦʞ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘ ̒ʥʘ ʚʘʨʽʶʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ 

ʦʟʥʘʢ, ʘʣʝ ʡʦʛʦ ʚʥʝʩʦʢ, ʷʢ ʧʨʘʚʠʣʦ, ʤʝʥʰʝ, ʥʽʞ ʫ ʩʢʣʘʜʦʚʠʭ [21, 22].  

ɼʦʩʣʽʜʥʠʢʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʥʫ ʤʽʥʣʠʚʽʩʪʴ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʟʝʨʥʘ ʪʘ ʩʢʣʘʜʫ ʛʣʶʪʝʥʽʥʫ ʩʠʥʪʝʪʠʯʥʠʭ ʛʝʢʩʘʧʣʦʾʜʥʠʭ ʧʦʭʽʜʥʠʭ ʧʰʝʥʠʮʽ D-

ʛʝʥʦʤʫ ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʚʠʯʘʡʥʦʶ ʟʘʨʦʜʢʦʚʦʶ ʧʣʘʟʤʦʶ ʭʣʽʙʥʦʾ ʧʰʝʥʠʮʽ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʫʚʘʪʠ ʷʢʽʩʥʽ ʦʟʥʘʢʠ ʭʣʽʙʥʦʾ ʧʰʝʥʠʮʽ . 

ɼʦʩʣʽʜʞʝʥʽ ʥʘʤʠ ʛʝʥʦʪʠʧʠ ʚʽʜʨʽʟʥʷʣʠʩʴ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʟʝʨʥʘ, ʽ 

ʚʜʘʣʦʩʴ ʚʠʜʽʣʠʪʠ ʣʽʥʽʾ ʟʽ ʩʪʘʙʽʣʴʥʠʤ ʧʨʦʷʚʦʤ ʮʠʭ ʦʟʥʘʢ, ʷʢʽ ʧʝʨʝʚʠʱʫʚʘʣʠ 

ʨʝʢʫʨʝʥʪʥʠʡ ʩʦʨʪ ʍʘʨʢʽʚʩʴʢʘ 26. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʘʨʘʤʝʪʨʠ, ʟʘ ʷʢʠʤʠ ʚʠʜʽʣʝʥʦ ʣʽʥʽʾ ï ʧʽʜʚʠʱʝʥʠʡ 

ʚʤʽʩʪ ʙʽʣʢʘ ʪʘ ʢʣʝʡʢʦʚʠʥʠ, ʛʨʫʧʘ ʢʣʝʡʢʦʚʠʥʠ ʟʘ ɯɼʂ ï ʚʽʜʧʦʚʽʜʘʚ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʟʝʨʥʘ. ɿʨʘʟʢʠ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʙʽʣʢʘ ʪʘ 

ʩʣʘʙʢʦʶ ʢʣʝʡʢʦʚʠʥʦʶ ʤʦʞʫʪʴ ʙʫʪʠ ʮʽʥʥʠʤʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽʥʰʠʭ ʧʨʦʜʫʢʪʽʚ 

ï ʧʝʯʠʚʘ, ʣʘʚʘʰʽʚ ʪʦʱʦ.   

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʝʣʠ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʪʠʢʽʚ ʷʢ ʜʞʝʨʝʣ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʟʝʨʥʘ ʫ ʩʝʣʝʢʮʽʾ ʷʨʦʾ 

ʤ'ʷʢʦʾ ʧʰʝʥʠʮʽ.  

  



139 

6.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʽʥʽʡ ʧʰʝʥʠʯʥʦʛʦ ʪʠʧʫ, ʩʪʚʦʨʝʥʠʭ ʰʣʷʭʦʤ 

ʛʽʙʨʠʜʠʟʘʮʽʾ ʩʠʥʪʝʪʠʢʽʚ (ʪʝʪʨʘʧʣʦʾʜʥʘ ʧʰʝʥʠʮʷ / Aegilops tauschii) ʟ ʤ'ʷʢʦʶ 

ʧʰʝʥʠʮʝʶ ʍʘʨʢʽʚʩʴʢʘ 26 

ʋ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʰʣʷʭʦʤ ʩʭʨʝʱʫʚʘʥʥʷ ʪʘ ʙʝʢʢʨʦʩʫʚʘʥʥʷ ʥʘʤʠ 

ʩʚʦʨʝʥʽ ʧʝpʩʧʝʢʪʠʚʥi ʩʝʣʝʢʮiʡʥʽ ʣʽʥʽʾ, ʷʢʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ 

ʚʠʜʽʣʠʣʠʩʷ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʮʽʥʥʠʭ ʦʟʥʘʢ. ʃʽʥʽʾ ʚʢʣʶʯʝʥʽ ʜʦ 

ʢʦʣʝʢʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʥʙʘʥʢʫ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʪʘ ʥʘ ʜʚʽ ʣʽʥʽʾ ï  ʥʦʩʽʷ ʮʽʥʥʠʭ 

ʦʟʥʘʢ, ʦʪpʠʤʘʥʦ ʩʚʽʜʦʮʪʚʘ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪpʫ ʛʝʥʝʪʠʯʥʠʭ pʝʩʫpʩiʚ pʦʩʣʠʥ 

ʋʢpʘʾʥʠ ʧpʦ ʨʝʻʩʪʨʘʮʽʶ ʮʽʥʥʠʭ ʟʨʘʟʢʽʚ ʛʝʥʦʬʦʥʜʫ ʨʦʩʣʠʥ ʚ ʋʢʨʘʾʥʽ. ɼʣʷ 

ʧpʘʢʪʠʯʥoʛʦ ʚʠʢʦpʠʩʪʘʥʥʷ ʩʪʚopʝʥʦ ʢʦʥʩʪʘʥʪʥʽ ʣiʥʽʾ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʷʢʠʭ 

ʥʘʚʝʜʝʥʘ ʥʠʞʯʝ. 

ɼʂ 2. T. aestivum var. aestivum. ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ IU013993 

(ARLIN / Ae. tauschii (283) CIGM92.1647). ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ1 ʜʝʥʴ ʜʦ 

ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (110 ʩʤ). ʉʪʽʡʢʽʩʪʴ ʜʦ ʙʦʨʦʰʥʠʩʪʦʾ 

ʨʦʩʠ ʪʘ ʙʫʨʦʾ ʽʨʞʽ ʚʠʱʝ ʩʝʨʝʜʥʴʦʾ (ʙʘʣ 6). ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ (ʙʘʣ 8). ɿʘ ʤʘʩʦʶ 

ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ (2,3 ʛ ʧʨʦʪʠ 1,8 ʛ) ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʝʨʝʜʥʴʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ (b
i 
= 1,59). ʄʘʩʘ 1000 ʟʝʨʝʥ ʙʣʠʟʴʢʘ 

ʜʦ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (32,3 ʛ ʧʨʦʪʠ 31,9 ʛ). ɿʘ ʫʨʦʞʘʡʥʽʩʪʶ ʧʝʨʝʚʠʱʫʻ 

ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ: 291 ʛ/ʤ
2
 ʧʨʦʪʠ 229 ʛ/ʤ

2
 ʟ ʩʝʨʝʜʥʴʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʪʘ 

ʚʠʩʦʢʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʦʟʥʘʢʠ. ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʩʝʨʝʜʥʷ. ʃʽʥʽʶ ʚʢʣʶʯʝʥʦ ʜʦ 

ʢʦʣʝʢʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʥʙʘʥʢʫ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʧʽʜ ʥʦʤʝʨʦʤ UA0110957. 

ɼʂ 3. T. aestivum var. aestivum. ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ IU013993 

(ARLIN / Ae. tauschii (283) CIGM92.1647). ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ1 ʜʝʥʴ ʜʦ 

ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (95105 ʩʤ). ʉʪʽʡʢʽʩʪʴ ʜʦ 

ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ ʪʘ ʙʫʨʦʾ ʽʨʞʽ ʚʠʱʝ ʩʝʨʝʜʥʴʦʾ (ʙʘʣ 6). ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ 

(ʙʘʣ 7). ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ (2,4 ʛ ʧʨʦʪʠ 

1,8 ʛ) ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʝʨʝʜʥʴʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ (b
i 
= 1,05). ʄʘʩʘ 1000 ʟʝʨʝʥ 

ʙʣʠʟʴʢʘ ʜʦ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (33,2 ʛ ʧʨʦʪʠ 31,9 ʛ). ɿʘ ʫʨʦʞʘʡʥʽʩʪʶ 

ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ: 292 ʛ/ʤ
2
 ʧʨʦʪʠ 229 ʛ/ʤ

2
 ʟ ʩʝʨʝʜʥʴʦʶ 

ʧʣʘʩʪʠʯʥʽʩʪʶ ʪʘ  ʥʠʟʴʢʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʦʟʥʘʢʠ. ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʩʝʨʝʜʥʷ: ʟʘ 
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ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʣʠʩʪʢʽʚ ʽ ʢʦʣʦʩʫ ʙʣʠʟʴʢʘ ʜʦ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʘ 26. 

ɹʽʣʢʦʚʽʩʪʴ ʟʝʨʥʘ ʥʘ ʨʽʚʥʽ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ï 14,6 % ʪʘ 14,9 % ʚʽʜʧʦʚʽʜʥʦ. ɿʘ 

ʷʢʽʩʪʶ ʢʣʝʡʢʦʚʠʥʠ ʥʘʣʝʞʠʪʴ ʜʦ ʧʝʨʰʦʾ ï ʥʘʡʢʨʘʱʦʾ ʛʨʫʧʠ. ʃʽʥʽʶ ʚʢʣʶʯʝʥʦ ʜʦ 

ʢʦʣʝʢʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʥʙʘʥʢʫ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʧʽʜ ʥʦʤʝʨʦʤ UA0107703. 

ɼʂ 4 T.aestivum var. lutescens ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ IU013993 

(ARLIN / Ae. tauschii (283) CIGM92.1647). ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ2 ʜʦʙʠ ʜʦ 

ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (110 ʩʤ). ʉʪʽʡʢʽʩʪʴ ʜʦ ʙʦʨʦʰʥʠʩʪʦʾ 

ʨʦʩʠ ʪʘ ʙʫʨʦʾ ʽʨʞʽ ʩʝʨʝʜʥʷ (ʙʘʣ 5). ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ (ʙʘʣ 8). ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ 

ʢʦʣʦʩʫ ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ (2,6 ʛ ʧʨʦʪʠ 1,8 ʛ) ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʩʝʨʝʜʥʴʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ (b
i 
= 1,65). ʄʘʩʘ 1000 ʟʝʨʝʥ ʥʘ ʨʽʚʥʽ ʨʝʢʫʨʝʥʪʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ (31,5 ʛ ʧʨʦʪʠ 31,9 ʛ). ɿʘ ʫʨʦʞʘʡʥʽʩʪʶ ʥʘʙʘʛʘʪʦ ʧʝʨʝʚʠʱʫʻ 

ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ: 332 ʛ/ʤ
2
 ʧʨʦʪʠ 229 ʛ/ʤ

2
 ʟ ʜʫʞʝ ʚʠʩʦʢʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ 

ʪʘ ʜʫʞʝ ʥʠʟʴʢʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʦʟʥʘʢʠ. ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʩʝʨʝʜʥʷ: ʟʘ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʣʠʩʪʢʽʚ ʽ ʢʦʣʦʩʫ ʙʣʠʟʴʢʘ ʜʦ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʘ 26. 

ɹʽʣʢʦʚʽʩʪʴ ʟʝʨʥʘ ʥʘ ʨʽʚʥʽ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ: 14,9 % ʪʘ 15,1 % ʚʽʜʧʦʚʽʜʥʦ. ɿʘ 

ʷʢʽʩʪʶ ʢʣʝʡʢʦʚʠʥʠ ʥʘʣʝʞʠʪʴ ʜʦ ʜʨʫʛʦʾ ï ʟʘʜʦʚʽʣʴʥʦ ʩʣʘʙʢʦʾ ʛʨʫʧʠ. ʃʽʥʽʶ 

ʚʢʣʶʯʝʥʦ ʜʦ ʢʦʣʝʢʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʥʙʘʥʢʫ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʷʢ ʥʦʩʽʷ ʮʽʥʥʠʭ 

ʦʟʥʘʢ ʟʘ ʥʦʤʝʨʦʤ UA0107704. 

ɼʂ 6 T. aestivum var. lutescens ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ IU013993 

(ARLIN / Ae. tauschii (283) CIGM92.1647). ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ1 ʜʦʙʘ ʜʦ 

ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (120 ʩʤ). ʉʪʽʡʢʽʩʪʴ ʜʦ ʙʦʨʦʰʥʠʩʪʦʾ 

ʨʦʩʠ ʪʘ ʙʫʨʦʾ ʽʨʞʽ ʩʝʨʝʜʥʷ (ʙʘʣ 5). ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ (ʙʘʣ 7). ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ 

ʢʦʣʦʩʫ ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ (2,5 ʛ ʧʨʦʪʠ 1,8 ʛ) ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʩʝʨʝʜʥʴʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ (b
i
=1,06). ʄʘʩʘ 1000 ʟʝʨʝʥ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ 

ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ (37,4 ʛ ʧʨʦʪʠ 31,9 ʛ). ɿʘ ʫʨʦʞʘʡʥʽʩʪʶ ʥʘ ʨʽʚʥʽ 

ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ: 273 ʛ/ʤ
2
 ʧʨʦʪʠ 229 ʛ/ʤ

2
 ʟ ʚʠʩʦʢʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʪʘ 

ʥʠʟʴʢʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʦʟʥʘʢʠ. ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʦʣʦʛʦʚʽʜʜʘʯʽ 

ʣʠʩʪʢʽʚ ʽ ʢʦʣʦʩʫ ʙʣʠʟʴʢʘ ʜʦ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʘ 26. ʃʽʥʽʶ ʚʢʣʶʯʝʥʦ ʜʦ ʢʦʣʝʢʮʽʾ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʥʙʘʥʢʫ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʷʢ ʥʦʩʽʷ ʮʽʥʥʠʭ ʦʟʥʘʢ ʟʘ ʥʦʤʝʨʦʤ 

UA0110958. 
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ɼʂ 7 T.aestivum var. lutescens ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ IU013993 

(ARLIN / Ae. tauschii (283) CIGM92.1647). ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ3 ʜʦʙʠ ʜʦ 

ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (115 ʩʤ). ʉʪʽʡʢʽʩʪʴ ʜʦ ʙʦʨʦʰʥʠʩʪʦʾ 

ʨʦʩʠ ʪʘ ʙʫʨʦʾ ʽʨʞʽ ʩʝʨʝʜʥʷ (ʙʘʣ 7). ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ (ʙʘʣ 8). ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ 

ʢʦʣʦʩʫ ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ (2,2 ʛ ʧʨʦʪʠ 1,8 ʛ) ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʩʝʨʝʜʥʴʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ (b
i 
= 1,65) ʪʘ ʚʠʩʦʢʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ. ʄʘʩʘ 1000 ʟʝʨʝʥ 

ʥʘ ʨʽʚʥʽ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (35,1 ʛ ʧʨʦʪʠ 31,9 ʛ). ɿʘ ʫʨʦʞʘʡʥʽʩʪʶ 

ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ: 255 ʛ/ʤ
2
 ʧʨʦʪʠ 229 ʛ/ʤ

2
 ʟ ʜʫʞʝ ʚʠʩʦʢʦʶ 

ʧʣʘʩʪʠʯʥʽʩʪʶ. ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʩʝʨʝʜʥʷ: ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʣʠʩʪʢʽʚ ʽ 

ʢʦʣʦʩʫ ʙʣʠʟʴʢʘ ʜʦ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʘ 26. ɹʽʣʢʦʚʽʩʪʴ ʟʝʨʥʘ ʥʘ ʨʽʚʥʽ ʨʝʢʫʨʝʥʪʥʦʛʦ 

ʩʦʨʪʫ: 14,7 % ʪʘ 15,1 % ʚʽʜʧʦʚʽʜʥʦ. ɿʘ ʷʢʽʩʪʶ ʢʣʝʡʢʦʚʠʥʠ ʥʘʣʝʞʠʪʴ ʜʦ ʜʨʫʛʦʾ ï 

ʟʘʜʦʚʽʣʴʥʦ ʩʣʘʙʢʦʾ ʛʨʫʧʠ. ʃʽʥʽʶ ʚʢʣʶʯʝʥʦ ʜʦ ʢʦʣʝʢʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʥʙʘʥʢʫ 

ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʷʢ ʥʦʩʽʷ ʮʽʥʥʠʭ ʦʟʥʘʢ ʟʘ ʥʦʤʝʨʦʤ UA0110959. 

ɼʂ21 T. spelta var. subbactiaricum  ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ IU013948 

(68112 / WARD // Ae. tauschii (369) CIGM88.1313) ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ1 ʜʦʙʘ ʜʦ 

ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (100 ʩʤ). ʉʪʽʡʢʽʩʪʴ ʜʦ ʙʦʨʦʰʥʠʩʪʦʾ 

ʨʦʩʠ ʪʘ ʙʫʨʦʾ ʽʨʞʽ ʚʠʱʘ ʩʝʨʝʜʥʴʦʾ (ʙʘʣ 8). ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ (ʙʘʣ 8). ʄʘʩʘ 

1000 ʟʝʨʝʥ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ (43,0 ʛ ʧʨʦʪʠ 31,9 ʛ).  

ɹʽʣʢʦʚʽʩʪʴ ʟʝʨʥʘ ʥʘ ʨʽʚʥʽ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ï 15.51 % ʪʘ 15,1 % ʚʽʜʧʦʚʽʜʥʦ. ɿʘ 

ʷʢʽʩʪʶ ʢʣʝʡʢʦʚʠʥʠ ʥʘʣʝʞʠʪʴ ʜʦ ʧʝʨʰʦʾ ï ʥʘʡʢʨʘʱʦʾ ʛʨʫʧʠ. ɹʽʣʦʟʝʨʥʘ ʬʦʨʤʘ. 

ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʣʠʩʪʢʽʚ ʽ ʢʦʣʦʩʫ ʙʣʠʟʴʢʘ ʜʦ 

ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʘ 26. ʃʽʥʽʶ ʚʢʣʶʯʝʥʦ ʜʦ ʢʦʣʝʢʮʽʾ ʤʘʣʦʧʦʰʠʨʝʥʠʭ ʚʠʜʽʚ 

ʧʰʝʥʠʮʽ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʥʙʘʥʢʫ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʷʢ ʥʦʩʽʷ ʮʽʥʥʠʭ ʦʟʥʘʢ ʟʘ 

ʥʦʤʝʨʦʤ UA0300643. 

ɼʂ 22 T. aestivum var. lutescens ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ IU 14009 

(CROC_1 / Ae. tauschii (517) CIGM93.266) ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ2 ʜʦʙʠ ʜʦ 

ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (107 ʩʤ). ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ 

(ʙʘʣ 7). ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ ʥʠʞʯʝ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (1,6 ʛ ʧʨʦʪʠ 

1,8 ʛ). ʄʘʩʘ 1000 ʟʝʨʝʥ ʙʣʠʟʴʢʘ ʜʦ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (33,5 ʛ ʧʨʦʪʠ 31,9 

ʛ). ɿʘ ʫʨʦʞʘʡʥʽʩʪʶ ʟʥʘʯʥʦ ʥʠʞʯʝ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ: 194 ʛ/ʤ
2
 ʧʨʦʪʠ 
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229 ʛ/ʤ
2
 ʟ ʩʝʨʝʜʥʴʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ. ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʙʣʠʟʴʢʘ ʜʦ ʩʦʨʪʫ 

ʍʘʨʢʽʚʩʴʢʘ 26. ɹʽʣʢʦʚʽʩʪʴ ʟʝʨʥʘ ʚʠʱʝ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ï 15,9 % ʪʘ 15,6 % 

ʚʽʜʧʦʚʽʜʥʦ. ɿʘ ʷʢʽʩʪʶ ʢʣʝʡʢʦʚʠʥʠ ʥʘʣʝʞʠʪʴ ʜʦ ʜʨʫʛʦʾ ï ʟʘʜʦʚʽʣʴʥʦ ʩʣʘʙʢʦʾ 

ʛʨʫʧʠ. ʃʽʥʽʶ ʚʢʣʶʯʝʥʦ ʜʦ ʢʦʣʝʢʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʥʙʘʥʢʫ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʧʽʜ 

ʥʦʤʝʨʦʤ UA0110960.  

ɼʂ 23 T. aestivum var. lutescens ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ IU013931 

(D67.2 / P66.270 // Ae. tauschii (217) CIGM88.1209-OB) ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ3 ʜʦʙʠ 

ʜʦ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (95 ʩʤ). ʉʪʽʡʢʽʩʪʴ ʜʦ ʙʦʨʦʰʥʠʩʪʦʾ 

ʨʦʩʠ ʪʘ ʙʫʨʦʾ ʽʨʞʽ ʚʠʩʦʢʘ (ʙʘʣ 9). ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ (ʙʘʣ 8). ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ 

ʢʦʣʦʩʫ ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ (2,1 ʛ ʧʨʦʪʠ 1,8 ʛ) ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʠʩʦʢʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ (b
i 
= 2,25) ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʶ. ʄʘʩʘ 1000 ʟʝʨʝʥ ʙʣʠʟʴʢʘ ʜʦ 

ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (32,3 ʛ ʧʨʦʪʠ 31,9 ʛ). ɿʘ ʫʨʦʞʘʡʥʽʩʪʶ ʥʝʟʥʘʯʥʦ 

ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ: 263 ʛ/ʤ
2
 ʧʨʦʪʠ 229 ʛ/ʤ

2
 ʟ ʩʝʨʝʜʥʴʦʶ 

ʧʣʘʩʪʠʯʥʽʩʪʶ. ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʙʣʠʟʴʢʘ ʜʦ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʘ 26. ɹʽʣʢʦʚʽʩʪʴ 

ʟʝʨʥʘ ʥʠʞʯʝ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ï 14,6 % ʪʘ 15,6 % ʚʽʜʧʦʚʽʜʥʦ. ɿʘ ʷʢʽʩʪʶ 

ʢʣʝʡʢʦʚʠʥʠ ʥʘʣʝʞʠʪʴ ʜʦ ʧʝʨʰʦʾ ï ʥʘʡʢʨʘʱʦʾ ʛʨʫʧʠ. ʃʽʥʽʶ ʚʢʣʶʯʝʥʦ ʜʦ 

ʢʦʣʝʢʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʥʙʘʥʢʫ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʧʽʜ ʥʦʤʝʨʦʤ UA0107705. 

ʊʘʢʦʞ ʣʽʥʽʷ ʤʘʻ ʩʚʽʜʦʮʪʚʦ ( ʥʦʤʝʨ 1121) ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʟʨʘʟʢʘ ʛʝʥʦʬʦʥʜʫ 

ʨʦʩʣʠʥ ʚ ʋʢʨʘʾʥʽ ʷʢ ʥʦʩʽʷ ʮʽʥʥʠʭ ʦʟʥʘʢ. 

ɼʂ 25 T. aestivum var. milturum ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ IU013931 

(D67.2 / P66.270 // Ae. tauschii (217) CIGM88.1209-OB) ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ1 ʜʦʙʘ 

ʜʦ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (105 ʩʤ). ʉʪʽʡʢʽʩʪʴ ʜʦ 

ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ ʪʘ ʙʫʨʦʾ ʽʨʞʽ ʩʝʨʝʜʥʷ (ʙʘʣ 7). ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ (ʙʘʣ 8). ɿʘ 

ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ ʥʘ ʨʽʚʥʽ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (1,9 ʛ ʧʨʦʪʠ 1,8 ʛ). 

ʄʘʩʘ 1000 ʟʝʨʝʥ ʙʣʠʟʴʢʘ ʜʦ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (35,1 ʛ ʧʨʦʪʠ 31,9 ʛ). ɿʘ 

ʫʨʦʞʘʡʥʽʩʪʶ ʥʠʞʯʝ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ: 213 ʛ/ʤ
2
 ʧʨʦʪʠ 229 ʛ/ʤ

2
 ʟ 

ʚʠʩʦʢʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ. ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʙʣʠʟʴʢʘ ʜʦ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʘ 26. 

ɹʽʣʢʦʚʽʩʪʴ ʟʝʨʥʘ ʥʠʞʯʝ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ï 14,4 % ʪʘ 15,6 % ʚʽʜʧʦʚʽʜʥʦ. ɿʘ 

ʷʢʽʩʪʶ ʢʣʝʡʢʦʚʠʥʠ ʥʘʣʝʞʠʪʴ ʜʦ ʜʨʫʛʦʾ ï ʟʘʜʦʚʽʣʴʥʦ ʩʣʘʙʢʦʾ ʛʨʫʧʠ..  
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ɼʂ 27 T. aestivum var. milturum ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ IU013931 

(D67.2 / P66.270 // Ae. tauschii (217) CIGM88.1209-OB). ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ2 

ʜʦʙʠ ʜʦ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (115 ʩʤ). ʉʪʽʡʢʽʩʪʴ ʜʦ ʙʫʨʦʾ 

ʽʨʞʽ ʪʘ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ ʚʠʱʝ ʩʝʨʝʜʥʴʦʾ (ʙʘʣ 9). ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ (ʙʘʣ 8). 

ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ (2,1 ʛ ʧʨʦʪʠ 1,8 ʛ) ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʝʨʝʜʥʴʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ (b
i 
= 1,80). ʄʘʩʘ 1000 ʟʝʨʝʥ ʥʘ ʨʽʚʥʽ 

ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (32,2 ʛ ʧʨʦʪʠ 31,9 ʛ). ɿʘ ʫʨʦʞʘʡʥʽʩʪʶ ʧʝʨʝʚʠʱʫʻ 

ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ: 283 ʛ/ʤ
2
 ʧʨʦʪʠ 229 ʛ/ʤ

2
 ʟ ʚʠʩʦʢʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʦʟʥʘʢʠ. 

ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʚʠʩʦʢʘ: ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʣʠʩʪʢʽʚ ʽ ʢʦʣʦʩʫ 

ʧʝʨʝʚʠʱʫʻ ʩʦʨʪ ʍʘʨʢʽʚʩʴʢʘ 26. ʃʽʥʽʶ ʚʢʣʶʯʝʥʦ ʜʦ ʢʦʣʝʢʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʛʝʥʙʘʥʢʫ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʧʽʜ ʥʦʤʝʨʦʤ UA0110962. 

ɼʂ 30 T. aestivum var. lutescens ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ IU013931 

(D67.2 / P66.270 // Ae. tauschii (217) CIGM88.1209-OB) ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ1 ʜʦʙʘ 

ʜʦ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (115 ʩʤ). ʉʪʽʡʢʽʩʪʴ ʜʦ 

ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ ʪʘ ʙʫʨʦʾ ʽʨʞʽ ʚʠʩʦʢʘ (ʙʘʣ 9). ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ (ʙʘʣ 8). ɿʘ 

ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ (2,4 ʛ ʧʨʦʪʠ 1,8 ʛ) ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʝʨʝʜʥʴʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ (b
i 
= 1,26) ʪʘ ʚʠʩʦʢʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ. 

ʄʘʩʘ 1000 ʟʝʨʝʥ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (34,6 ʛ 

ʧʨʦʪʠ 31,9 ʛ). ɿʘ ʫʨʦʞʘʡʥʽʩʪʶ ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ: 274 ʛ/ʤ
2
 

ʧʨʦʪʠ 229 ʛ/ʤ
2
 ʟ ʩʝʨʝʜʥʴʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʪʘ  ʥʠʟʴʢʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʦʟʥʘʢʠ. 

ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʚʠʩʦʢʘ. ɹʽʣʢʦʚʽʩʪʴ ʟʝʨʥʘ ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢ ʨʝʢʫʨʝʥʪʥʦʛʦ 

ʩʦʨʪʫ ï 15,5 % ʪʘ 14,9 % ʚʽʜʧʦʚʽʜʥʦ. ɿʘ ʷʢʽʩʪʶ ʢʣʝʡʢʦʚʠʥʠ ʥʘʣʝʞʠʪʴ ʜʦ ʧʝʨʰʦʾ 

ï ʥʘʡʢʨʘʱʦʾ ʛʨʫʧʠ. ʃʽʥʽʶ ʚʢʣʶʯʝʥʦ ʜʦ ʢʦʣʝʢʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʥʙʘʥʢʫ 

ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʧʽʜ ʥʦʤʝʨʦʤ ʢʘʪʘʣʦʛʫ UA0110964. 

ɼʂ 31 T. aestivum var. milturum ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ IU013931 

(D67.2 / P66.270 // Ae. tauschii (217) CIGM88.1209-OB) ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ2 ʜʦʙʠ 

ʜʦ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (95 ʩʤ). ʉʪʽʡʢʽʩʪʴ ʜʦ ʙʦʨʦʰʥʠʩʪʦʾ 

ʨʦʩʠ ʪʘ ʙʫʨʦʾ ʽʨʞʽ ʩʝʨʝʜʥʷ (ʙʘʣ 7). ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ (ʙʘʣ 7). ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ 

ʢʦʣʦʩʫ ʥʘ ʨʽʚʥʽ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (2,1 ʛ ʧʨʦʪʠ 1,8 ʛ) ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʩʝʨʝʜʥʴʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ (b
i 
= 0,60). ʄʘʩʘ 1000 ʟʝʨʝʥ ʥʝʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ 
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ʧʦʢʘʟʥʠʢ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (33,6 ʛ ʧʨʦʪʠ 31,9 ʛ). ɿʘ ʫʨʦʞʘʡʥʽʩʪʶ ʥʘ 

ʨʽʚʥʽ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ: 256 ʛ/ʤ
2
 ʧʨʦʪʠ 229 ʛ/ʤ

2
 ʟ ʥʠʟʴʢʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ 

ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʶ ʦʟʥʘʢʠ. ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʚʠʩʦʢʘ, ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢʠ ʩʦʨʪʫ 

ʍʘʨʢʽʚʩʴʢʘ 26. ʃʽʥʽʶ ʚʢʣʶʯʝʥʦ ʜʦ ʢʦʣʝʢʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʥʙʘʥʢʫ ʨʦʩʣʠʥ 

ʋʢʨʘʾʥʠ ʷʢ ʥʦʩʽʷ ʮʽʥʥʠʭ ʦʟʥʘʢ ʟʘ ʥʦʤʝʨʦʤ UA0110965. 

ɼʂ 33 T. aestivum var. milturum ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ IU013993 

(ARLIN / Ae. tauschii (283) CIGM92.1647). ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ2 ʜʦʙʠ ʜʦ 

ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (125 ʩʤ). ʉʪʽʡʢʽʩʪʴ ʜʦ ʙʦʨʦʰʥʠʩʪʦʾ 

ʨʦʩʠ ʪʘ ʙʫʨʦʾ ʽʨʞʽ ʩʝʨʝʜʥʷ (ʙʘʣ 8). ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ (ʙʘʣ 8). ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ 

ʢʦʣʦʩʫ ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ (2,3 ʛ ʧʨʦʪʠ 1,8 ʛ) ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʠʩʦʢʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ (b
i 
= 2,96). ʄʘʩʘ 1000 ʟʝʨʝʥ ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ 

ʢʦʤʧʦʥʝʥʪ (34,5 ʛ ʧʨʦʪʠ 31,9 ʛ). ɿʘ ʫʨʦʞʘʡʥʽʩʪʶ ʥʘ ʨʽʚʥʽ ʨʝʢʫʨʝʥʪʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ: 271 ʛ/ʤ
2
 ʧʨʦʪʠ 229 ʛ/ʤ

2
 ʟ ʚʠʩʦʢʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʦʟʥʘʢʠ. 

ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʣʠʩʪʢʽʚ ʚʠʱʝ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʘ 

26. ʃʽʥʽʶ ʚʢʣʶʯʝʥʦ ʜʦ ʢʦʣʝʢʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʥʙʘʥʢʫ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʷʢ 

ʥʦʩʽʷ ʮʽʥʥʠʭ ʦʟʥʘʢ ʟʘ ʥʦʤʝʨʦʤ UA0110966. 

ɼʂ 34 T. aestivum var. lutescens ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ 

UA0500029 AD 221-1 (T. persicum / Ae. tauschii). ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ1 ʜʦʙʘ ʜʦ 

ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (105 ʩʤ). ʉʪʽʡʢʽʩʪʴ ʜʦ ʙʫʨʦʾ ʽʨʞʽ 

ʚʠʱʝ ʩʝʨʝʜʥʴʦʾ (ʙʘʣ 8). ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ (ʙʘʣ 6). ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ 

ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ (2,4 ʛ ʧʨʦʪʠ 1,8 ʛ) ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʠʩʦʢʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ (b
i 
= 2,94). ʄʘʩʘ 1000 ʟʝʨʝʥ ʚʠʱʝ ʨʝʢʫʨʝʥʪʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ (34,0 ʛ ʧʨʦʪʠ 31,9 ʛ). ɿʘ ʫʨʦʞʘʡʥʽʩʪʶ ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ 

ʢʦʤʧʦʥʝʥʪ: 283 ʛ/ʤ
2
 ʧʨʦʪʠ 229 ʛ/ʤ

2
 ʟ ʚʠʩʦʢʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʪʘ  ʥʠʟʴʢʦʶ 

ʩʪʘʙʽʣʴʥʽʩʪʶ ʦʟʥʘʢʠ. ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʚʠʩʦʢʘ: ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʦʣʦʛʦʚʽʜʜʘʯʽ 

ʣʠʩʪʢʽʚ ʽ ʢʦʣʦʩʫ ʧʝʨʝʚʠʱʫʻ ʩʦʨʪ ʍʘʨʢʽʚʩʴʢʘ 26. ʃʽʥʽʶ ʚʢʣʶʯʝʥʦ ʜʦ ʢʦʣʝʢʮʽʾ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʥʙʘʥʢʫ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʧʽʜ ʥʦʤʝʨʦʤ UA0110967. 

ɼʂ 36 T. aestivum var. lutescens ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ IU013993 

(ARLIN / Ae. squarrosa (283) CIGM92.1647). ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ1 ʜʦʙʘ ʜʦ 

ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (115 ʩʤ). ʉʪʽʡʢʽʩʪʴ ʜʦ ʙʦʨʦʰʥʠʩʪʦʾ 
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ʨʦʩʠ ʪʘ ʙʫʨʦʾ ʽʨʞʽ ʩʝʨʝʜʥʷ (ʙʘʣ 7). ʉʝʨʝʜʥʷ ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʠʣʷʛʘʥʥʷ (ʙʘʣ 6). ɿʘ 

ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ ʤʝʥʴʰʘ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (1,6 ʛ ʧʨʦʪʠ 1,8 ʛ). 

ʄʘʩʘ 1000 ʟʝʨʝʥ ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ (34,0 ʛ ʧʨʦʪʠ 31,9 ʛ). ɿʘ 

ʫʨʦʞʘʡʥʽʩʪʶ ʤʝʥʴʰʘ ʟʘ ʨʽʚʝʥʴ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ: 194 ʛ/ʤ
2
 ʧʨʦʪʠ 

229 ʛ/ʤ
2
 ʟ ʩʝʨʝʜʥʴʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʦʟʥʘʢʠ. ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʣʠʩʪʢʽʚ ʥʘ ʨʽʚʥʽ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʘ 26.  

ɼʂ 37 T. aestivum var. caesium ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ IU013993 

(ARLIN / Ae. tauschii (283) CIGM92.1647). ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ2 ʜʦʙʠ ʜʦ 

ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (115 ʩʤ). ʉʪʽʡʢʽʩʪʴ ʜʦ ʙʫʨʦʾ ʽʨʞʽ 

ʩʝʨʝʜʥʷ (ʙʘʣ 8). ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ (ʙʘʣ 8). ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ 

ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ (2,3 ʛ ʧʨʦʪʠ 1,8 ʛ) ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʠʩʦʢʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ (b
i 
= 2,28). ʄʘʩʘ 1000 ʟʝʨʝʥ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ 

ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ (38,0 ʛ ʧʨʦʪʠ 31,9 ʛ). ɿʘ ʫʨʦʞʘʡʥʽʩʪʶ ʥʘ ʨʽʚʥʽ 

ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ: 247 ʛ/ʤ
2
 ʧʨʦʪʠ 229 ʛ/ʤ

2
 ʟ ʩʝʨʝʜʥʴʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʪʘ 

ʥʠʟʴʢʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʦʟʥʘʢʠ. ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʦʣʦʛʦʚʽʜʜʘʯʽ 

ʣʠʩʪʢʽʚ ʽ ʢʦʣʦʩʫ ʧʝʨʝʚʠʱʫʻ ʩʦʨʪ ʍʘʨʢʽʚʩʴʢʘ 26. ɹʽʣʢʦʚʽʩʪʴ ʟʝʨʥʘ ʧʝʨʝʚʠʱʫʻ 

ʧʦʢʘʟʥʠʢ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ï 15,6 % ʪʘ 14,9 % ʚʽʜʧʦʚʽʜʥʦ. ɿʘ ʷʢʽʩʪʶ 

ʢʣʝʡʢʦʚʠʥʠ ʥʘʣʝʞʠʪʴ ʜʦ ʜʨʫʛʦʾ ï ʟʘʜʦʚʽʣʴʥʦ ʩʣʘʙʢʦʾ ʛʨʫʧʠ.  

ɼʂ 39 T. aestivum var. lutescens ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ IU013931 

(D67.2 / P66.270 // Ae. tauschii (217) CIGM88.1209-OB) ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ1 ʜʝʥʴ 

ʜʦ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (95 ʩʤ). ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ 

(ʙʘʣ 8). ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ (2,7 ʛ ʧʨʦʪʠ 

1,8 ʛ) ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ (b
i 
= 1,91). ʄʘʩʘ 1000 ʟʝʨʝʥ 

ʚʠʱʝ ʟʘ ʧʦʢʘʟʥʠʢʘ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (36,7 ʛ ʧʨʦʪʠ 31,9 ʛ) ʟ ʚʠʩʦʢʦʶ 

ʝʢʦʣʦʛʽʯʥʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʶ ʨʽʚʥʷ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ɿʘ ʫʨʦʞʘʡʥʽʩʪʶ 

ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ: 290 ʛ/ʤ
2
 ʧʨʦʪʠ 229 ʛ/ʤ

2
 ʟ ʩʝʨʝʜʥʴʦʶ 

ʧʣʘʩʪʠʯʥʽʩʪʶ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʶ ʦʟʥʘʢʠ. ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʚʠʩʦʢʘ. ɹʽʣʢʦʚʽʩʪʴ ʟʝʨʥʘ 

ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢʠ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ï 15,5 % ʪʘ 14,9 % ʚʽʜʧʦʚʽʜʥʦ. ɿʘ 

ʷʢʽʩʪʶ ʢʣʝʡʢʦʚʠʥʠ ʥʘʣʝʞʠʪʴ ʜʦ ʜʨʫʛʦʾ ï ʟʘʜʦʚʽʣʴʥʦ ʩʣʘʙʢʦʾ ʛʨʫʧʠ. ʃʽʥʽʶ 

ʚʢʣʶʯʝʥʦ ʜʦ ʢʦʣʝʢʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʥʙʘʥʢʫ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʧʽʜ ʥʦʤʝʨʦʤ 
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UA0107706. ʊʘʢʦʞ ʣʽʥʽʷ ʤʘʻ ʩʚʽʜʦʮʪʚʦ ( ʥʦʤʝʨ 753) ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʟʨʘʟʢʘ 

ʛʝʥʦʬʦʥʜʫ ʨʦʩʣʠʥ ʚ ʋʢʨʘʾʥʽ ʷʢ ʥʦʩʽʷ ʮʽʥʥʠʭ ʦʟʥʘʢ. 

ɼʂ 44 T. aestivum var. lutescens ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ IU013954 

(DOY1 / Ae. tauschii (515) CIGM90.566). ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ3 ʜʦʙʠ ʜʦ 

ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (100 ʩʤ). ʉʪʽʡʢʽʩʪʴ ʜʦ ʙʦʨʦʰʥʠʩʪʦʾ 

ʨʦʩʠ ʩʝʨʝʜʥʷ (ʙʘʣ 7). ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ (ʙʘʣ 9). ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ 

ʥʠʞʯʝ ʧʦʢʘʟʥʠʢʘ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (1,6 ʛ ʧʨʦʪʠ 1,8 ʛ). ʄʘʩʘ 1000 ʟʝʨʝʥ 

ʥʘ ʨʽʚʥʽ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (33,8 ʛ ʧʨʦʪʠ 31,9 ʛ). ɿʘ ʫʨʦʞʘʡʥʽʩʪʶ ʥʠʞʯʝ 

ʧʦʢʘʟʥʠʢʘ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ: 189 ʛ/ʤ
2
 ʧʨʦʪʠ 229 ʛ/ʤ

2
 ʟ ʚʠʩʦʢʦʶ 

ʧʣʘʩʪʠʯʥʽʩʪʶ ʦʟʥʘʢʠ. ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʚʠʩʦʢʘ: ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʦʣʦʛʦʚʽʜʜʘʯʽ 

ʣʠʩʪʢʽʚ ʽ ʢʦʣʦʩʫ ʧʝʨʝʚʠʱʫʻ ʩʦʨʪ ʍʘʨʢʽʚʩʴʢʘ 26. ɹʽʣʢʦʚʽʩʪʴ ʟʝʨʥʘ ʥʘ ʨʽʚʥʽ 

ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ï 15,1 % ʪʘ 14,9 % ʚʽʜʧʦʚʽʜʥʦ. ɿʘ ʷʢʽʩʪʶ ʢʣʝʡʢʦʚʠʥʠ 

ʥʘʣʝʞʠʪʴ ʜʦ ʜʨʫʛʦʾ ï ʟʘʜʦʚʽʣʴʥʦ ʩʣʘʙʢʦʾ ʛʨʫʧʠ.  

ɼʂ 47 T. aestivum var. suberythrospermum ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ 

IU013993 (ARLIN / Ae. tauschii (283) CIGM92.1647). ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ2 ʜʦʙʠ 

ʜʦ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (115 ʩʤ). ʉʪʽʡʢʽʩʪʴ ʜʦ 

ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ ʪʘ ʙʫʨʦʾ ʽʨʞʽ ʩʝʨʝʜʥʷ (ʙʘʣ 7). ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ (ʙʘʣ 7). ɿʘ 

ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ ʥʘ ʨʽʚʥʽ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (1,9 ʛ ʧʨʦʪʠ 1,8 ʛ) ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʝʨʝʜʥʴʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ (b
i 
= 1,40). ʄʘʩʘ 1000 ʟʝʨʝʥ ʟʥʘʯʥʦ 

ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (37,7 ʛ ʧʨʦʪʠ 31,9 ʛ). ɿʘ 

ʫʨʦʞʘʡʥʽʩʪʶ ʥʠʞʯʝ ʨʽʚʥʷ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ: 196 ʛ/ʤ
2
 ʧʨʦʪʠ 229 ʛ/ʤ

2
 ʟ 

ʥʠʟʴʢʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʶ ʦʟʥʘʢʠ. ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʥʘ ʨʽʚʥʽ 

ʧʦʢʘʟʥʠʢʘ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʘ 26. ɹʽʣʢʦʚʽʩʪʴ ʟʝʨʥʘ ʥʠʞʯʝ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ï 

13,5 % ʪʘ 14,9 % ʚʽʜʧʦʚʽʜʥʦ. ɿʘ ʷʢʽʩʪʶ ʢʣʝʡʢʦʚʠʥʠ ʥʘʣʝʞʠʪʴ ʜʦ ʧʝʨʰʦʾ ï 

ʥʘʡʢʨʘʱʦʾ ʛʨʫʧʠ. 

ɼʂ 48 T. aestivum var. lutescens ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ 

UA0500029 AD 221-1 (T. persicum / Ae. tauschii). ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ2 ʜʦʙʠ ʜʦ 

ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (115 ʩʤ). ʉʪʽʡʢʽʩʪʴ ʜʦ ʙʦʨʦʰʥʠʩʪʦʾ 

ʨʦʩʠ ʩʝʨʝʜʥʷ (ʙʘʣ 7). ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ (ʙʘʣ 8). ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ 

ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ (2,5 ʛ ʧʨʦʪʠ 1,8 ʛ) ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 
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ʩʝʨʝʜʥʴʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ (b
i 
= 0,63). ʄʘʩʘ 1000 ʟʝʨʝʥ ʚʠʱʝ ʨʝʢʫʨʝʥʪʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ (34,1 ʛ ʧʨʦʪʠ 31,9 ʛ). ɿʘ ʫʨʦʞʘʡʥʽʩʪʶ ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ 

ʢʦʤʧʦʥʝʥʪ: 297 ʛ/ʤ
2
 ʧʨʦʪʠ 229 ʛ/ʤ

2
 ʟ ʥʠʟʴʢʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʪʘ  ʩʪʘʙʽʣʴʥʽʩʪʶ 

ʦʟʥʘʢʠ. ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʚʠʩʦʢʘ: ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʣʠʩʪʢʽʚ ʽ ʢʦʣʦʩʫ 

ʧʝʨʝʚʠʱʫʻ ʩʦʨʪ ʍʘʨʢʽʚʩʴʢʘ 26. ɹʽʣʢʦʚʽʩʪʴ ʟʝʨʥʘ ʥʘ ʨʽʚʥʽ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ï 

14,6 % ʪʘ 14,9 % ʚʽʜʧʦʚʽʜʥʦ. ɿʘ ʷʢʽʩʪʶ ʢʣʝʡʢʦʚʠʥʠ ʥʘʣʝʞʠʪʴ ʜʦ ʜʨʫʛʦʾ ï 

ʟʘʜʦʚʽʣʴʥʦ ʩʣʘʙʢʦʾ ʛʨʫʧʠ. ʃʽʥʽʶ ʚʢʣʶʯʝʥʦ ʜʦ ʢʦʣʝʢʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʥʙʘʥʢʫ 

ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʧʽʜ ʥʦʤʝʨʦʤ UA0110968 

ɼʂ 49 T. aestivum var. lutescens ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ IU013931 

(D67.2 / P66.270 // Ae. tauschii (217) CIGM88.1209-OB). ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ3 

ʜʦʙʠ ʜʦ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (100 ʩʤ). ʉʪʽʡʢʘ ʜʦ 

ʚʠʣʷʛʘʥʥʷ (ʙʘʣ 7). ʉʪʽʡʢʽʩʪʴ ʜʦ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ ʪʘ ʙʫʨʦʾ ʽʨʞʽ ʩʝʨʝʜʥʷ (ʙʘʣ 7). 

ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ ʥʘ ʨʽʚʥʽ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (1,8 ʛ ʧʨʦʪʠ 1,8 ʛ). 

ʄʘʩʘ 1000 ʟʝʨʝʥ ʚʠʱʝ ʟʘ ʧʦʢʘʟʥʠʢʘ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (34,7 ʛ ʧʨʦʪʠ 31,9 

ʛ) ʟ ʩʝʨʝʜʥʴʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʪʘ ʚʠʩʦʢʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʨʽʚʥʷ 

ʧʨʦʷʚʫ ʦʟʥʘʢʠ ɿʘ ʫʨʦʞʘʡʥʽʩʪʶ ʟʥʘʯʥʦ ʥʠʞʯʝ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ: 202 

ʛ/ʤ
2
 ʧʨʦʪʠ 229 ʛ/ʤ

2
 ʟ ʩʝʨʝʜʥʴʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʶ ʦʟʥʘʢʠ. 

ɹʽʣʢʦʚʽʩʪʴ ʟʝʨʥʘ ʥʠʞʯʝ ʧʦʢʘʟʥʠʢʘ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ï 14,7 % ʪʘ 14,9 % 

ʚʽʜʧʦʚʽʜʥʦ. ɿʘ ʷʢʽʩʪʶ ʢʣʝʡʢʦʚʠʥʠ ʥʘʣʝʞʠʪʴ ʜʦ ʜʨʫʛʦʾ ï ʟʘʜʦʚʽʣʴʥʦ ʩʣʘʙʢʦʾ 

ʛʨʫʧʠ. ʃʽʥʽʶ ʚʢʣʶʯʝʥʦ ʜʦ ʢʦʣʝʢʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʥʙʘʥʢʫ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ ʧʽʜ 

ʥʦʤʝʨʦʤ UA0110969. 

ɼʂʉ 12 (ɼʂʉ 2) T. aestivum var. caesium  ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ 

IU013993 (ARLIN / Ae. tauschii (283) CIGM92.1647). ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ1 ʜʝʥʴ 

ʜʦ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (110 ʩʤ). ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ 

(ʙʘʣ 8). ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ ʢʦʤʧʦʥʝʥʪ (2,1 ʛ ʧʨʦʪʠ 

1,8 ʛ). ʄʘʩʘ 1000 ʟʝʨʝʥ ʚʠʱʝ ʟʘ ʧʦʢʘʟʥʠʢʘ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (43,4 ʛ 

ʧʨʦʪʠ 31,9 ʛ). ɹʽʣʢʦʚʽʩʪʴ ʟʝʨʥʘ ʥʠʞʯʝ ʧʦʢʘʟʥʠʢʘ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ï 13,9 % ʪʘ 

14,9 % ʚʽʜʧʦʚʽʜʥʦ. ɿʘ ʷʢʽʩʪʶ ʢʣʝʡʢʦʚʠʥʠ ʥʘʣʝʞʠʪʴ ʜʦ ʧʝʨʰʦʾ ï ʥʘʡʢʨʘʱʦʾ 

ʛʨʫʧʠ. 
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ɼʂʉ 13 (ɼʂʉ 3) T. aestivum var. aestivum  ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ 

UA0500029 AD 221-1 (T. persicum / Ae. tauschii). ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ2 ʜʦʙʠ ʜʦ 

ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (110 ʩʤ). ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ 

(ʙʘʣ 7). ʉʪʽʡʢʽʩʪʴ ʜʦ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ ʪʘ ʙʫʨʦʾ ʽʨʞʽ ʩʝʨʝʜʥʷ (ʙʘʣ 8). ɿʘ ʤʘʩʦʶ 

ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ ʥʘ ʨʽʚʥʽ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (2,4 ʛ ʧʨʦʪʠ 1,8 ʛ). ʄʘʩʘ 1000 

ʟʝʨʝʥ ʚʠʱʝ ʟʘ ʧʦʢʘʟʥʠʢʘ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (42,4 ʛ ʧʨʦʪʠ 31,9 ʛ). 

ɹʽʣʢʦʚʽʩʪʴ ʟʝʨʥʘ ʥʠʞʯʝ ʧʦʢʘʟʥʠʢʘ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ï 13,6 % ʪʘ 14,9 % 

ʚʽʜʧʦʚʽʜʥʦ. ɿʘ ʷʢʽʩʪʶ ʢʣʝʡʢʦʚʠʥʠ ʥʘʣʝʞʠʪʴ ʜʦ ʧʝʨʰʦʾ ï ʥʘʡʢʨʘʱʦʾ ʛʨʫʧʠ.  

ɼʂʉ 16 (ɼʂʉ 6)T. aestivum var.milturum ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ 

IU013931 (D67.2 / P66.270 // Ae. tauschii (217) CIGM88.1209-OB). 

ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ3 ʜʦʙʠ ʜʦ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (105 ʩʤ). 

ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ (ʙʘʣ 7). ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ ʧʝʨʝʚʠʱʫʻ ʨʝʢʫʨʝʥʪʥʠʡ 

ʢʦʤʧʦʥʝʥʪ (2,2 ʛ ʧʨʦʪʠ 1,8 ʛ). ʄʘʩʘ 1000 ʟʝʨʝʥ ʥʠʞʯʝ ʟʘ ʧʦʢʘʟʥʠʢʘ 

ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (31,0 ʛ ʧʨʦʪʠ 31,9 ʛ). ɹʽʣʢʦʚʽʩʪʴ ʟʝʨʥʘ ʥʘ ʨʽʚʥʽ 

ʧʦʢʘʟʥʠʢʘ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ï 15,2 % ʪʘ 14,9 % ʚʽʜʧʦʚʽʜʥʦ. ɿʘ ʷʢʽʩʪʶ 

ʢʣʝʡʢʦʚʠʥʠ ʥʘʣʝʞʠʪʴ ʜʦ ʧʝʨʰʦʾ ï ʥʘʡʢʨʘʱʦʾ ʛʨʫʧʠ. 

ɼʂʉ 17 (ɼʂʉ 7)T. aestivum var.caesioides  ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ 

IU013931 (D67.2 / P66.270 // Ae. tauschii (217) CIGM88.1209-OB). 

ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ1 ʜʦʙʘ ʜʦ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (120 ʩʤ). 

ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ (ʙʘʣ 8). ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ ʥʘ ʨʽʚʥʽ ʨʝʢʫʨʝʥʪʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ (1,8 ʛ ʧʨʦʪʠ 1,8 ʛ). ʄʘʩʘ 1000 ʟʝʨʝʥ ʥʠʞʯʝ ʟʘ ʧʦʢʘʟʥʠʢʘ 

ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (45,4 ʛ ʧʨʦʪʠ 31,9 ʛ). ɹʽʣʢʦʚʽʩʪʴ ʟʝʨʥʘ ʪʘʢʦʞ ʥʘ ʨʽʚʥʽ 

ʧʦʢʘʟʥʠʢʘ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ï 14,8 % ʪʘ 14,9 % ʚʽʜʧʦʚʽʜʥʦ, ʘʣʝ ʟʘ ʷʢʽʩʪʶ 

ʢʣʝʡʢʦʚʠʥʠ ʥʘʣʝʞʠʪʴ ʜʦ ʧʝʨʰʦʾ ï ʥʘʡʢʨʘʱʦʾ ʛʨʫʧʠ. 

ɼʂʉ 18 (ɼʂʉ 8) T. aestivum var. subcaesium  ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ 

IU013993 (ARLIN / Ae. tauschii (283) CIGM92.1647). ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ1 ʜʦʙʘ 

ʜʦ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (100 ʩʤ). ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ 

(ʙʘʣ 7). ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ ʚʠʱʝ ʨʽʚʥʷ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (2,4 ʛ 

ʧʨʦʪʠ 1,8 ʛ). ʄʘʩʘ 1000 ʟʝʨʝʥ ʥʠʞʯʝ ʟʘ ʧʦʢʘʟʥʠʢʘ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ 

(46,0 ʛ ʧʨʦʪʠ 31,9 ʛ). ɹʽʣʢʦʚʽʩʪʴ ʟʝʨʥʘ ʥʘ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʘ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ï 
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15,0 % ʪʘ 14,9 % ʚʽʜʧʦʚʽʜʥʦ, ʘʣʝ ʟʘ ʷʢʽʩʪʶ ʢʣʝʡʢʦʚʠʥʠ ʥʘʣʝʞʠʪʴ ʜʦ ʧʝʨʰʦʾ ï 

ʥʘʡʢʨʘʱʦʾ ʛʨʫʧʠ. 

ɼʂʉ 19 (ɼʂʉ 9 )T. aestivum var. lutescens  ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ 

IU013948 (68112 / WARD // Ae. tauschii (369) CIGM88.1313). ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ 

(Ñ2 ʜʦʙʠ ʜʦ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (110 ʩʤ). ʉʪʽʡʢʘ ʜʦ 

ʚʠʣʷʛʘʥʥʷ (ʙʘʣ 8). ʄʘʩʘ 1000 ʟʝʨʝʥ ʥʠʞʯʝ ʟʘ ʧʦʢʘʟʥʠʢʘ ʨʝʢʫʨʝʥʪʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ (46,2 ʛ ʧʨʦʪʠ 31,9 ʛ). ɹʽʣʢʦʚʽʩʪʴ ʟʝʨʥʘ ʥʘ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʘ 

ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ï 15,2 % ʪʘ 14,9 % ʚʽʜʧʦʚʽʜʥʦ, ʟʘ ʷʢʽʩʪʶ ʢʣʝʡʢʦʚʠʥʠ 

ʥʘʣʝʞʠʪʴ ʜʦ ʜʨʫʛʦʾ ï ʟʘʜʦʚʽʣʴʥʦ ʩʣʘʙʢʦʾ ʛʨʫʧʠ. ʄʘʻ ʟʝʨʥʦ ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ. 

ɼʂʉ 20 (ɼʂʉ 10) T. aestivum var. milturum ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ 

IU013931 (D67.2 / P66.270 // Ae. tauschii (217) CIGM88.1209-OB). 

ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ2 ʜʦʙʠ ʜʦ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (115 ʩʤ). 

ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ (ʙʘʣ 8). ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ ʥʘ ʨʽʚʥʽ ʨʝʢʫʨʝʥʪʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ (1,9 ʛ ʧʨʦʪʠ 1,8 ʛ). ʄʘʩʘ 1000 ʟʝʨʝʥ ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢ 

ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (43,0 ʛ ʧʨʦʪʠ 31,9 ʛ). ɹʽʣʢʦʚʽʩʪʴ ʟʝʨʥʘ ʥʠʞʯʝ ʥʽʞ 

ʧʦʢʘʟʥʠʢ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ï 14,5 % ʪʘ 14,9 % ʚʽʜʧʦʚʽʜʥʦ. ɿʘ ʷʢʽʩʪʶ 

ʢʣʝʡʢʦʚʠʥʠ ʥʘʣʝʞʠʪʴ ʜʦ ʧʝʨʰʦʾ ï ʥʘʡʢʨʘʱʦʾ ʛʨʫʧʠ. 

ɼʂʉ 21 T. aestivum var. milturum ʄʘʪʝʨʠʥʩʴʢʠʡ ʢʦʤʧʦʥʝʥʪ 

UA0500029 AD 221-1 (T. persicum / Ae. tauschii). ʉʝʨʝʜʥʴʦʩʪʠʛʣʘ (Ñ3 ʜʦʙʠ ʜʦ 

ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ), ʩʝʨʝʜʥʴʦʨʦʩʣʘ (110 ʩʤ). ʉʪʽʡʢʘ ʜʦ ʚʠʣʷʛʘʥʥʷ 

(ʙʘʣ 7). ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ ʥʘ ʨʽʚʥʽ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (1,9 ʛ ʧʨʦʪʠ 

1,8 ʛ). ʄʘʩʘ 1000 ʟʝʨʝʥ ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢ ʨʝʢʫʨʝʥʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ (40,2 ʛ 

ʧʨʦʪʠ 31,9 ʛ). ɹʽʣʢʦʚʽʩʪʴ ʟʝʨʥʘ ʥʘ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʘ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʦʨʪʫ ï 14,2 % 

ʪʘ 14,9 % ʚʽʜʧʦʚʽʜʥʦ. ɿʘ ʷʢʽʩʪʶ ʢʣʝʡʢʦʚʠʥʠ ʥʘʣʝʞʠʪʴ ʜʦ ʜʨʫʛʦʾ ï ʟʘʜʦʚʽʣʴʥʦ 

ʩʣʘʙʢʦʾ ʛʨʫʧʠ 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 6 

ʐʣʷʭʦʤ ʛʽʙʨʠʜʠʟʘʮʽʾ ʩʠʥʪʝʪʠʢʽʚ ï ʘʤʬʽʜʠʧʣʦʾʜʽʚ ʪʝʪʨʘʧʣʦʾʜʥʠʭ ʧʰʝʥʠʮʴ 

ʟ  Ae. tauschii Coss. (ʛʝʥʦʤ ABD, 2n=42) ʟ ʩʦʨʪʦʤ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʍʘʨʢʽʚʩʴʢʘ 26 

ʟ ʥʘʩʪʫʧʥʠʤʠ ʙʝʢʢʨʦʩʘʤʠ ʧʰʝʥʠʮʝʶ ʪʘ ʩʘʤʦʟʘʧʠʣʝʥʥʷʤ ʦʜʝʨʞʘʥʦ 

ʽʥʪʨʦʛʨʝʩʠʚʥʽ ʣʽʥʽʾ ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʟʝʨʥʘ ï ʚʤʽʩʪʫ ʙʽʣʢʘ, 
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ʚʤʽʩʪʫ ʢʣʝʡʢʦʚʠʥʠ ʪʘ ʾʾ ʷʢʦʩʪʽ, ʾʭ ʨʝʘʢʮʽʻʶ ʥʘ ʫʤʦʚʠ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ 

ʩʪʘʙʽʣʴʥʽʩʪʶ ʧʨʦʷʚʫ ʦʟʥʘʢ. 

ʃʽʥʽʾ ɼʂ 21, ɼʂʉ 16, ɼʂʉ 18 ʚʠʜʽʣʠʣʠʩʴ ʟʘ ʚʤʽʩʪʦʤ ʙʽʣʢʘ ʽ ʢʣʝʡʢʦʚʠʥʠ ʪʘ 

ɯɼʂ; ʣʽʥʽʾ ɼʂ 23 ʪʘ ɼʂ 30 ï ʟʘ ʚʤʽʩʪʦʤ ʙʽʣʢʘ ʪʘ ɯɼʂ; ɼʂʉ 17, ɼʂʉ 20  ï ʟʘ 

ʚʤʽʩʪʦʤ ʢʣʝʡʢʦʚʠʥʠ ʪʘ ɯɼʂ. 

ɼʦʚʝʜʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʪʠʢʽʚ ʷʢ ʜʞʝʨʝʣ 

ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʟʝʨʥʘ ʫ ʩʝʣʝʢʮʽʾ ʷʨʦʾ ʤ'ʷʢʦʾ ʧʰʝʥʠʮʽ. 

ʇʨʠ ʥʘʧʠʩʘʥʥʽ 6 ʨʦʟʜʽʣʫ ʚʠʢʦʨʠʩʪʘʥʦ ʨʦʙʦʪʠ ʘʚʪʦʨʘ [24]. 
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ɺʀʉʅʆɺʂʀ 

 

ʋ ʜʠʩʝʨʪʘʮʽʾ ʪʝʦʨʝʪʠʯʥʦ ʫʟʘʛʘʣʴʥʝʥʦ ʡ ʧʦʜʘʥʦ ʥʦʚʝ ʚʠʨʽʰʝʥʥʷ ʚʘʞʣʠʚʦʛʦ 

ʥʘʫʢʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʩʝʣʝʢʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ ʩʠʥʪʝʪʠʢʽʚ (ʪʝʪʨʘʧʣʦʾʜʥʘ 

ʧʰʝʥʠʮʷ / Ae. tauschii Coss.) h ʣʷʭʦʤ ʫʩʪʘʥʦʚʣʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʫʩʧʘʜʢʫʚʘʥʥʷ 

ʦʟʥʘʢ  ̔ ʨʦʟʢʨʠʪʪʷ ʬʦʨʤʦʪʚʦʨʯʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠ ʛʽʙʨʠʜʠʟʘʮʽʾ ʩʠʥʪʝʪʠʢʽʚ ʟ 

ʧʰʝʥʠʮʝʶ ʤ'ʷʢʦʶ ʷʨʦʶ; ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʜʝʨʞʘʥʠʭ ʫ ʧʦʪʦʤʩʪʚʽ ʢʦʥʩʪʘʥʪʥʠʭ 

ʣʽʥʽʾ ʪʠʧʫ ʧʰʝʥʠʮʽ ʤ'ʷʢʦʾ ʟʘ ʦʟʥʘʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʾʾ ʝʣʝʤʝʥʪʽʚ, 

ʚʦʜʦʫʪʨʠʤʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʣʠʩʪʢʽʚ ʪʘ ʢʦʣʦʩʘ, ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʟʝʨʥʘ ï ʚʤʽʩʪʫ 

ʙʽʣʢʘ ʪʘ ʢʣʝʡʢʦʚʠʥʠ ʪʘ ʽʥʜʝʢʩʫ ʜʝʬʦʨʤʘʮʽʾ ʢʣʝʡʢʦʚʠʥʠ, ʪʘ ʤʽʥʣʠʚʦʩʪʽ ʮʠʭ ʦʟʥʘʢ 

ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ ʨʦʢʫ.  

1. ʋ F1  ʤʽʞ ʩʠʥʪʝʪʠʢʘʤʠ (ǀ) ʪʘ ʧʰʝʥʠʮʝʶ ʤôʷʢʦʶ ʷʨʦʶ ʍʘʨʢʽʚʩʴʢʘ 

26 (ǁ) ʟʘ ʙʽʣʴʰʽʩʪʶ ʦʟʥʘʢ ʜʦʤʽʥʫʚʘʣʠ ʦʟʥʘʢʠ ʩʠʥʪʝʪʠʢʘ: ʦʧʫʰʝʥʥʷ ʢʦʣʦʩʢʦʚʠʭ 

ʣʫʩʦʢ, ʚʽʜʩʫʪʥʽʩʪʴ ʚʦʩʢʦʚʦʛʦ ʥʘʣʴʦʪʫ, ʘ ʪʘʢʦʞ ʩʧʝʣʴʪʦʾʜʥʠʡ ʢʦʤʧʣʝʢʩ: ʚʘʞʢʠʡ 

ʚʠʤʦʣʦʪ ʟʝʨʥʽʚʦʢ, ʥʘʷʚʥʽʩʪʴ ʰʠʨʦʢʦʛʦ ʧʣʝʯʘ ʥʘ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʢʘʭ, ʥʝʱʽʣʴʥʠʡ 

ʢʦʣʦʩ. ʃʠʰʝ ʟʘ ʚʽʜʩʫʪʥʽʩʪʶ ʦʩʪʶʢʽʚ ʜʦʤʽʥʫʚʘʣʘ ʤôʷʢʘ ʧʰʝʥʠʮʷ. ɿʘ ʨʝʰʪʦʶ 

ʬʝʥʦʪʠʧʦʚʠʭ ʦʟʥʘʢ ʛʽʙʨʠʜʥʽ ʨʦʩʣʠʥʠ ʙʫʣʠ ʧʨʦʤʽʞʥʠʤʠ ʤʽʞ ʦʙʦʤʘ 

ʙʘʪʴʢʽʚʩʴʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ.  

2. ʈʦʟʱʝʧʣʝʥʥʷ ʚ F2 ʪʘ BC1 ʛʽʙʨʠʜʽʚ ʤʽʞ ʩʠʥʪʝʪʠʢʘʤʠ (ǀ) ʪʘ ʧʰʝʥʠʮʝʶ 

ʤôʷʢʦʶ ʷʨʦʶ ʍʘʨʢʽʚʩʴʢʘ 26 (ǁ) ʚʽʜʧʦʚʽʜʘʣʦ ʥʝʟʘʣʝʞʥʦʤʫ ʫʩʧʘʜʢʫʚʘʥʥʶ ʧʘʨ 

ʦʟʥʘʢ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʢʦʥʪʨʦʣʶʚʘʣʦʩʴ ʤʦʥʦʛʝʥʥʦ: ʦʩʪʠʩʪʽʩʪʴ ï ʙʝʟʦʩʪʽʩʪʴ; 

ʦʧʫʰʝʥʥʷ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ ï ʚʽʜʩʫʪʥʽʩʪʴ ʦʧʫʰʝʥʥʷ; ʥʘʷʚʥʽʩʪʴ ï ʚʽʜʩʫʪʥʽʩʪʴ 

ʚʦʩʢʦʚʦʛʦ ʥʘʣʴʦʪʫ ʥʘ ʢʦʣʦʩʽ, ʩʽʨʦ-ʜʠʤʯʘʩʪʝ ʟʘʙʘʨʚʣʝʥʥ ̫ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ. ʎʝ 

ʩʧʨʠʷʻ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʶ ʷʢ ʩʦʨʪʦʚʠʨʽʟʥʷʣʴʥʠʭ ʦʟʥʘʢ ʜʣʷ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ. ʋ F2 

ʤʽʞ ʩʠʥʪʝʪʠʢʘʤʠ (ǀ) ʪʘ ʧʰʝʥʠʮʝʶ ʤôʷʢʦʶ ʷʨʦʶ ʍʘʨʢʽʚʩʴʢʘ 26 (ǁ) ʨʦʟʤʘʭ 

ʧʨʦʷʚʫ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʣʦʩʘ ʥʝ ʚʠʭʦʜʠʚ ʟʘ ʤʝʞʽ ʙʘʪʴʢʽʚʩʴʢʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ. ɿʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʧʨʦʷʚʫ ʢʽʣʴʢʦʩʪʽ ʢʦʣʦʩʢʽʚ ʫ ʢʦʣʦʩʽ ʚʽʜʤʽʯʘʣʠ 

ʚʠʱʠʤ ʫ ʢʣʘʩʘʭ ʙʝʟʦʩʪʠʭ ʢʦʣʦʩʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʦʩʪʠʩʪʠʤʠ.  

 3. ɿʜʽʡʩʥʝʥʦ ʽʥʪʨʦʛʨʝʩʽʶ ʚ ʛʝʥʦʪʠʧ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ ʛʝʥʽʚ ʩʠʥʪʝʪʠʢʘ, ʷʢʽ 

ʢʦʥʪʨʦʣʶʚʘʣʠ ʛʣʽʘʜʠʥʦʚʽ ʙʣʦʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʩʦʢʠʤʠ ʪʘ ʥʠʟʴʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 
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SDS ʩʝʜʠʤʝʥʪʘʮʽʾ ʙʦʨʦʰʥʘ. ʋ ʧʦʪʦʤʩʪʚʽ ʛʽʙʨʠʜʽʚ ʤʽʞ ʩʠʥʪʝʪʠʢʘʤʠ T durum / 

Ae. tauschii (ǀ) ʪʘ ʧʰʝʥʠʮʝʶ ʤôʷʢʦʶ ʷʨʦʶ ʍʘʨʢʽʚʩʴʢʘ 26 (ǁ) ʦʪʨʠʤʘʥʦ ʩʽʤ' ,ʾ ʫ 

ʷʢʠʭ ʨʽʚʝʥʴ ʩʝʜʠʤʝʥʪʘʮʽʾ ʧʝʨʝʚʠʱʫʻ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ɺʠʷʚʣʝʥʦ ʧʝʨʝʚʘʛʫ ʦʩʪʠʩʪʠʭ ʬʦʨʤ ʥʘʜ ʙʝʟʦʩʪʠʤʠ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʩʝʜʠʤʝʥʪʘʮʽʾ 

ʙʦʨʦʰʥʘ.  

4. ʋ F1 ʧʰʝʥʠʮʽ ʤôʷʢʦʾ (ǀ) ʟ ʩʠʥʪʝʪʠʢʘʤʠ (ǁ) ʟʘ ʚʠʩʦʪʦʶ ʨʦʩʣʠʥ, 

ʜʦʚʞʠʥʦʶ ʢʦʣʦʩʘ ʪʘ ʝʣʝʤʝʥʪʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʦʤʽʥʫʚʘʣʠ ʦʟʥʘʢʠ ʧʰʝʥʠʮʽ 

ʧʝʨʝʚʘʞʥʦ ʫ ʩʣʘʙʢʦʤʫ ʪʘ ʩʝʨʝʜʥʴʦʤʫ ʩʪʫʧʝʥʽ. ʉʣʘʙʢʝ ʜʦʤʽʥʫʚʘʥʥʷ ʟʘ ʚʠʩʦʪʦʶ 

ʨʦʩʣʠʥ ʤʘʣʦ ʤʽʩʮʝ ʫ ʛʽʙʨʠʜʽʚ ʟ ʩʠʥʪʝʪʠʢʘʤʠ DVERD_2 / Ae. tauschii (221) ʪʘ 

D67.2 / P66.270 // Ae. tauschii (257) (D ʩʣʘʙʢʝ, ʚʽʜ -0,25 ʜʦ -0,11), ʧʦʟʠʪʠʚʥʝ 

ʥʘʜʜʦʤʽʥʫʚʘʥʥʷ ï ʟʘ ʜʦʚʞʠʥʦʶ ʢʦʣʦʩʘ ʫ ʛʽʙʨʠʜʽʚ ʟ DVERD_2 / Ae. tauschii (221) 

ʪʘ 68.112 / WARD // Ae. tauschii (369) D ʚʽʜʧʦʚʽʜʥʦ 4,6  ̔ 8,3). ɿʘ ʚʘʞʢʠʤ 

ʚʠʤʦʣʦʪʦʤ ʟʝʨʥʽʚʦʢ ʜʦʤʽʥʫʚʘʚ ʩʠʥʪʝʪʠʢ. ʈʦʟʱʝʧʣʝʥʥʷ ʟʘ ʮʽʻʶ ʦʟʥʘʢʦʶ ʫ 

ʛʽʙʨʠʜʽʚ ʟʘ ʫʯʘʩʪʽ ʩʠʥʪʝʪʠʢʽʚ ʚʽʜʧʦʚʽʜʘʣʦ ʤʦʥʦʛʝʥʥʽʡ ʩʭʝʤʽ ʟ ʧʦʚʥʠʤ 

ʜʦʤʽʥʫʚʘʥʥʷʤ ʚʘʞʢʦʛʦ ʚʠʤʦʣʦʪʫ.  

5. ʋ F2 ʧʰʝʥʠʮʽ ʤôʷʢʦʾ (ǀ) ʟ ʩʠʥʪʝʪʠʢʘʤʠ (ǁ) ʢʦʝʬʽʮʽʻʥʪʠ 

ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ ʫ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ʙʫʣʠ ʚʠʩʦʢʠʤʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ï 

25 ʟ 30, ʩʝʨʝʜʥʽʤʠ ï ʫ ʯʦʪʠʨʴʦʭ, ʥʠʟʴʢʠʤʠ ï ʚ ʦʜʥʦʤʫ. ʂʦʝʬʽʮʽʻʥʪʠ 

ʫʩʧʘʜʢʫʚʫʚʘʥʦʩʪʽ ʫ ʚʫʟʴʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ʟʘ ʚʩʽʤʘ ʦʟʥʘʢʘʤʠ ʚʽʜʤʽʯʝʥʽ ʟʥʘʯʥʦ 

ʤʝʥʰʠʤʠ, ʥʽʞ ʢʦʝʬʽʮʽʻʥʪʠ ʫʩʧʘʜʢʦʚʫʚʘʥʦʩʪʽ ʫ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ, ʱʦ ʜʘʻ 

ʧʽʜʩʪʘʚʠ ʧʦʯʠʥʘʪʠ ʜʦʙʽʨ ʟʘ ʮʠʤʠ ʦʟʥʘʢʘʤʠ ʫ ʙʽʣʴʰ ʧʽʟʥʽʭ ʧʦʢʦʣʽʥʥʷʭ. 

ɿʙʣʠʞʝʥʥʷ ʦʙʦʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʘʣʦ ʤʽʩʮʝ ʟʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ (h2 = 0,62 ʪʘ 

H2 = 0,63 ʪʘ 0,78 ʚʽʜʧʦʚʽʜʥʦ) ʫ ʛ̔ ʙʨʠʜʽʚ ʟʘ ʫʯʘʩʪʽ ʩʠʥʪʝʪʠʢʽʚ D67.2 / P66.270 // 

Ae. tauschii (217) ʪʘ DVERD_2 / Ae. tauschii (221), ʫ ʷʢʠʭ ʜʦʮʽʣʴʥʦ ʧʦʯʠʥʘʪʠ 

ʜʦʙʽʨ ʫ ʨʘʥʥʽʭ ʧʦʢʦʣʽʥʥʷʭ. 

6. ʋ F2 ʧʰʝʥʠʮʽ ʤôʷʢʦʾ (ǀ) ʟ ʩʠʥʪʝʪʠʢʘʤʠ (ǁ) ʪʨʘʥʩʛʨʝʩʠʚʥʽ ʨʦʩʣʠʥʠ 

ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʚʩʽʭ ʧôʷʪʠ ʢʦʤʙʽʥʘʮʽʷʭ ʟʘ ʨʽʟʥʠʤʠ ʦʟʥʘʢʘʤʠ ʟ ʯʘʩʪʦʪʦʶ ʚʽʜ 6 % ʜʦ 

8 % ʪʘ ʩʪʫʧʝʥʝʤ ʪʨʘʥʩʛʨʝʩʽʾ ʚʽʜ 6 % ʜʦ 17 %. ʋ ʢʦʤʙʽʥʘʮʽʾ ʍʘʨʢʽʚʩʴʢʘ 26 / 

68.112 / WARD // Ae. tauschii (369) ʪʘʢʽ ʨʦʩʣʠʥʠ ʚʽʜʤʽʯʝʥʦ ʟʘ ʧôʷʪʴʤʘ ʦʟʥʘʢʘʤʠ: 

ʚʠʩʦʪʦʶ ʨʦʩʣʠʥʠ ʪʘ ʧʘʨʘʤʝʪʨʘʤʠ ʛʦʣʦʚʥʦʛʦ ʢʦʣʦʩʘ ï ʜʦʚʞʠʥʦʶ, ʢʽʣʴʢʽʩʪʶ 
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ʢʦʣʦʩʢʽʚ  ̔ʟʝʨʝʥ, ʤʘʩʦʶ ʟʝʨʥʘ. ʅʘʷʚʥʽʩʪʴ ʪʨʘʥʩʛʨʝʩʽʡ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʨʦʷʚʫ ʮʠʭ ʦʟʥʘʢ ʫ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ. 

7. ʆʜʝʨʞʘʥʥʷʤ ʫ ʧʦʪʦʤʩʪʚʽ ʛʽʙʨʠʜʽʚ ʤʽʞ ʩʠʥʪʝʪʠʢʘʤʠ (ǀ) ʪʘ ʧʰʝʥʠʮʝʶ 

ʤôʷʢʦʶ ʷʨʦʶ ʍʘʨʢʽʚʩʴʢʘ 26 (ǁ) ʧʽʩʣʷ ʪʨʠʨʘʟʦʚʠʭ ʙʝʢʢʨʦʩʽʚ  ̔ʯʦʪʠʨʠʨʘʟʦʚʦʛʦ 

ʩʘʤʦʟʘʧʠʣʝʥʥʷ ʟ ʜʦʙʦʨʘʤʠ 50 ʢʦʥʩʪʘʥʪʥʠʭ ʽʥʪʨʦʛʨʝʩʠʚʥʠʭ ʣʽʥʽʡ ʚʠʟʥʘʯʝʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʪʠʢʽʚ T. durum Desf. ï Ae. tauschii Coss. ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʷʨʦʾ ʟʘ ʛʝʥʦʪʠʧʦʚʠʤ ʝʬʝʢʪʦʤ, ʧʣʘʩʪʠʯʥʽʩʪʶ ʡ 

ʩʪʘʙʽʣʴʥʽʩʪ ʁʦʟʥʘʢ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʾʾ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ï ʤʘʩʠ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ 

ʪʘ ʤʘʩʠ 1000 ʟʝʨʝʥ. ʅʘʡʙʽʣʴʰʽ ʛʝʥʦʪʠʧʦʚʽ ʝʬʝʢʪʠ  ̔ʝʢʦʣʦʛʽʯʥʘ ʧʣʘʩʪʠʯʥʽʩʪʴ ʟʘ 

ʚʨʦʞʘʡʥʽʩʪʶ ʚʠʷʚʣʝʥʦ ʫ ʣʽʥʽʡ ɼʂ 4 ʪʘ ɼʂ 6 (332 ʪʘ 273 ʛ/ʤ2 ʚʽʜʧʦʚʽʜʥʦ). 

ɺʠʩʦʢʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʟʘ ʧʽʜʚʠʱʝʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʧʨʦʷʚʠʣʠ ʣʽʥʽʾ ɼʂ 2, ɼʂ 27, ɼʂ 

30. ɿʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ (2,4ï2,7 ʛ) ʪʘ ʤʘʩʦʶ 1000 ʟʝʨʝʥ (36,7ï37,7 ʛ) 

ʚʠʩʦʢʠʤ ʛʝʥʦʪʠʧʦʚʠʤ ʝʬʝʢʪʦʤ, ʚʠʩʦʢʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʪʘ 

ʩʪʘʙʽʣʴʥʽʩʪʶ ʨʽʚʥʷ ʧʨʦʷʚʫ ʦʟʥʘʢʠ ʚʽʜʟʥʘʯʠʣʠ ʣʽʥʽʾ ɼʂ 34 ʪʘ ɼʂ 39.  

8. ɺʘʨʽʶʚʘʥʥʷ ʦʟʥʘʢʠ ʤʘʩʠ 1000 ʟʝʨʝʥ ʟʥʘʯʥʦ ʤʝʥʝh, ʥʽʞ ʦʟʥʘʢ ï 

ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʤʘʩʠ ʟʝʨʥʘ ʟ ʢʦʣʦʩʫ. ɺʩʪʘʥʦʚʣʝʥʦ ʪʽʩʥʫ ʢʦʨʝʣʷʮʽʶ ʤʽʞ 

ʫʨʦʞʘʡʥʽʩʪʶ ʪʘ ʤʘʩʦʶ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʫ ʧʦʩʫʰʣʠʚʽ 2015 ʨ. ʪʘ 2017 ʨ. ̔  ʩʝʨʝʜʥʶ ï 

ʫ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʦʤʫ 2016 ʨ. 

9. ʆʜʝʨʞʘʥʽ ʢʦʥʩʪʘʥʪʥʽ ʣʽʥʽʾ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʟʘ 

ʚʦʜʦʫʪʨʠʤʫʶʯʦʶ ʟʜʘʪʥʽʩʪʶ ʣʠʩʪʢʦʚʠʭ ʧʣʘʩʪʠʥʦʢ ʧʨʘʧʦʨʮʝʚʦʛʦ ʪʘ 

ʧʳʜʧʨʘʧʦʨʮʝʘʚʦʛʦ ʣʠʩʪʢʽʚ  ̔ʢʦʣʦʩʘ. ʋ ʣʽʥʽʡ ɼʂ 30, ɼʂ 31, ɼʂ 34, ɼʂ 37, ɼʂ 39, 

ɼʂ 48 ï ʧʦʭʽʜʥʠʭ ʨʽʟʥʠʭ ʩʠʥʪʝʪʠʢʽʚ, ʚ ʫʩʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʚʠʟʥʘʯʝʥʦ 

ʥʘʡʤʝʥʰʫ ʚʦʣʦʛʦʚʽʜʜʘʯʫ ʧʨʘʧʦʨʮʝʚʦʛʦ (0,58ï1,22) ʪʘ ʧʽʜʧʨʘʧʦʨʮʝʚʦʛʦ (0,88ï

1,74) ʣʠʩʪʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʨʝʢʫʨʝʥʪʥʠʤ ʩʦʨʪʦʤ ʍʘʨʢʽʚʩʴʢʘ 26: 1,77ï2,08 ʪʘ 1,26ï

1,43 ʚʽʜʧʦʚʽʜʥʦ, ɦ ʦ ʚʽʜʧʦʚʽʜʘʻ ʙʽʣʴʰʽʡ ʚʦʜʦʫʪʨʠʤʫʶʯʽʡ ʟʜʘʪʥʦʩʪʽ. 

10. ɺʝʣʠʯʠʥʘ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʥʘ ʦʜʠʥʠʮʶ ʩʫʭʦʾ ʟʘʬʽʢʩʦʚʘʥʘ ʥʘʡʙʽʣʴʰʦʶ ʫ 

ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʧʽʜʧʨʘʧʦʨʮʝʚʦʛʦ ʣʠʩʪʢʘ, ʤʝʥʰʦʶ ï ʫ ʧʨʘʧʦʨʮʝʚʦʛʦ ʣʠʩʪʢʘ 

 ̔ʥʘʡʤʝʥʰʦʶ ï ʫ ʢʦʣʦʩʘ, ʦʪʞʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʨʦʩʪʘʥʥʷ ʢʩʝʨʦʤʦʨʬʥʦʩʪʽ ʚʽʜ 

ʥʠʞʥʽʭ ʜʦ ʚʝʨʭʥʽʭ ʷʨʫʩʽʚ ʨʦʩʣʠʥʠ. ɺʦʣʦʛʦʚʽʜʜʘʯʘ ʧʨʘʧʦʨʮʝʚʦʛʦ ʣʠʩʪʢʘ ʪʽʩʥʦ 

ʧʦʟʠʪʠʚʥʦ ʢʦʨʝʣʶʚʘʣʘ ʟ ʚʦʣʦʛʦʚʽʜʜʘʯʝʶ ʧʽʜʧʨʘʧʦʨʮʝʚʦʛʦ ʣʠʩʪʢʘ: r = 0,98ï0,99. 
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ʋ ʥʘʡʙʽʣʴʰ ʧʦʩʫʰʣʠʚʦʤʫ 2015 ʨ. ʚʩʪʘʥʦʚʣʝʥʦ ʩʝʨʝʜʥʶ ʥʝʛʘʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ 

ʤʽʞ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʚʦʣʦʛʦʚʽʜʜʘʯʽ ʢʦʣʦʩʘ ʪʘ ʧʨʘʧʦʨʮʝʚʦʛʦ  ̔ʧʽʜʧʨʘʧʦʨʮʝʚʦʛʦ 

ʣʠʩʪʢʽʚ. ʃʽʥʽʾ, ʚʠʜʽʣʝʥʽ ʟʘ ʥʠʟʴʢʦʶ ʚʦʣʦʛʦʚʽʜʜʘʯʝʶ ʣʠʩʪʢʦʚʠʭ ʧʣʘʩʪʠʥʦʢ, 

ʧʝʨʝʚʠʱʫʚʘʣʠ ʨʝʢʫʨʝʥʪʥʠʡ ʩʦʨʪ ʍʘʨʢʽʚʩʴʢʘ 26 ʟʘ ʫʨʦʞʘʡʥʽʩʪʶ ʪʘ ʤʘʩʦʶ ʟʝʨʥʘ 

ʟ ʢʦʣʦʩʫ. ʈʘʟʦʤ ʟ ʮʠʤ, ʥʝ ʫ ʚʩʽʭ ʣʽʥʽʡ, ʱʦ ʤʘʣʠ ʧʽʜʚʠʱʝʥʽ ʧʦʢʘʟʥʠʢʠ ʤʘʩʠ ʟʝʨʥʘ 

ʟ ʢʦʣʦʩʘ  ̔ʚʨʦʞʘʡʥʦʩʪʽ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʥʠʞʝʥʫ ʚʦʣʦʛʦʚʽʜʜʘʯʫ ʣʠʩʪʢʽʚ  ̔ʢʦʣʦʩʫ. 

11. ʐʣʷʭʦʤ ʛʽʙʨʠʜʠʟʘʮʽʾ ʩʠʥʪʝʪʠʢʽʚ ʟ ʩʦʨʪʦʤ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʍʘʨʢʽʚʩʴʢʘ 

26 ʪʘ ʥʘʩʪʫʧʥʠʭ ʙʝʢʢʨʦʩʽʚ ʧʰʝʥʠʮʝʶ ʡ ʩʘʤʦʟʘʧʠʣʝʥʥʷ ʦʜʝʨʞʘʥʦ ʽʥʪʨʦʛʨʝʩʠʚʥʽ 

ʣʽʥʽʾ ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʟʝʨʥʘ ï ʚʤʽʩʪʫ ʙʽʣʢʘ, ʚʤʽʩʪʫ 

ʢʣʝʡʢʦʚʠʥʠ ʪʘ ʾʾ ʷʢʦʩʪʽ, ʨʝʘʢʮʽʻʶ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʫʤʦʚʠ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ 

ʩʪʘʙʽʣʴʥʽʩʪʶ ʧʨʦʷʚʫ ʦʟʥʘʢ. ʃʽʥʽʾ ɼʂ 21, ɼʂʉ 16, ɼʂʉ 18 ʚʠʜʽʣʝʥʦ ʟʘ ʚʤʽʩʪʦʤ 

ʙʽʣʢʘ  ̔ʢʣʝʡʢʦʚʠʥʠ ʪʘ ɯɼʂ; ʣʽʥʽʾ ɼʂ 23 ʪʘ ɼʂ 30 ï ʟʘ ʚʤʽʩʪʦʤ ʙʽʣʢʘ ʪʘ ɯɼʂ; ɼʂʉ 

17, ɼʂʉ 20 ï ʟʘ ʚʤʽʩʪʦʤ ʢʣʝʡʢʦʚʠʥʠ ʪʘ ɯɼʂ. 
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Pɽʂʆʄɽʅɼɸʎɯɰ ɼʃʗ ʉɽʃɽʂʎɯʁʅʆɰ ʇPɸʂʊʀʂʀ 

 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʥʪʝʪʠʢʠ T. durum Desf. / Ae. tauschii Coss. ʜʣʷ 

ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʷʨʦʾ ʟʘ ʛʝʥʦʪʠʧʦʚʠʤ ʝʬʝʢʪʦʤ, 

ʧʣʘʩʪʠʯʥʽʩʪʶ ʡ ʩʪʘʙʽʣʴʥʽʩʪʶ ʦʟʥʘʢ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʾʾ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ï 

ʤʘʩʠ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʪʘ ʤʘʩʠ 1000 ʟʝʨʝʥ. 

ʋ ʛʽʙʨʠʜʽʚ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ (ǀ) ʟ ʩʠʥʪʝʪʠʢʘʤʠ D67.2 / P66.270 // 

AE.SQUAR  Ae. tauschii ROSA (218), D67.2 / P66.270 // Ae. tauschii (257), 68.112 

/ WARD // Ae. tauschii (369) (ǁ) ʧʦʯʠʥʘʪʠ ʜʦʙʽʨ ʟʘ ʦʟʥʘʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʫ 

ʙʽʣʴʰ ʧʽʟʥʽʭ ʧʦʢʦʣʽʥʥʷʭ ï F4 ʽ ʧʽʟʥʽʰʝ; ʫ ʛʽʙʨʠʜʽʚ ʟ ʩʠʥʪʝʪʠʢʘʤʠ D67.2 / P66.270 

// Ae. tauschii (217) ʪʘ DVERD_2 / AE. SQUARROSA (221) ï ʫ ʨʘʥʥʽʭ 

ʧʦʢʦʣʽʥʥʷʭ, ʧʦʯʠʥʘʶʯʠ ʟ F2. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ ʟ ʧʰʝʥʠʮʽ ʤËʷʢʦʾ ʷʨʦʾ: 

ï ʣʽʥʽʾ, ʩʪʚʦʨʝʥʽ ʫ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʽ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʫ 

ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʮʝʥʪpʽ ʛʝʥʝʪʠʯʥʠʭ pʝʩʫpʩiʚ pʦʩʣʠʥ ʋʢpʘʾʥʠ: ɼʂ23 (ʩʚʽʜʦʮʪʚʦ ˉ 

1121), ɼʂ39 (ʩʚʽʜʦʮʪʚʦ ˉ 753);  

ï ʚʠʜʽʣʝʥʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʚʯʝʥʥʷ ʽ ʚʢʣʶʯʝʥʽ ʜʦ ʢʦʣʝʢʮʽʾ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʝʥʙʘʥʢʫ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ 

ï ʣʽʥʽʾ ɼʂ 4 ʪʘ ɼʂ 6 ï ʜʣʷ ʩʝʣʝʢʮʽʾ ʽʥʪʝʥʩʠʚʥʠʭ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ 

ʷʨʦʾ ʟ ʧʦʟʠʪʠʚʥʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʘʛʨʦʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ; 

ï ʣʽʥʽʾ ɼʂ 34 ʪʘ ɼʂ 39 ï ʫ ʩʝʣʝʢʮʽʾ ʟʘ ʦʟʥʘʢʘʤʠ ʤʘʩʠ ʟʝʨʥʘ ʟ ʢʦʣʦʩʘ ʪʘ 

ʤʘʩʠ 1000 ʟʝʨʝʥ; 

ï ʣʽʥʽʾ ɼʂ 30, ɼʂ 31, ɼʂ 34, ɼʂ 37, ɼʂ 39, ɼʂ 48 ï ʷʢ ʜʞʝʨʝʣʘ 

ʟʥʠʞʝʥʦʾ ʚʦʣʦʚʽʜʜʘʯʽ ʣʠʩʪʷ ʫ ʩʝʣʝʢʮʽʾ ʥʘ ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ; 

ï ʣʽʥʽʾ ɼʂ 21, ɼʂ 23, ɼʂ 30, ɼʂʉ 16, ɼʂʉ 17, ɼʂʉ 18, ɼʂʉ 20 ï ʫ 

ʩʝʣʝʢʮʽʾ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʟʝʨʥʘ. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʤʦʨʬʦʣʦʛʽʯʥʽ ʤʘʨʢʝʨʠ ʽʥʪʨʦʛʨʝʩʽʾ ʛʝʥʽʚ ʩʠʥʪʝʪʠʢʽʚ ʫ 

ʛʝʥʦʤ ʧʰʝʥʠʮʽ ʤËʷʢʦʾ ʦʟʥʘʢʠ: ʦʧʫʰʝʥʥʷ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ; ʚʽʜʩʫʪʥʽʩʪʴ 

ʚʦʩʢʦʚʦʛʦ ʥʘʣʴʦʪʫ ʥʘ ʢʦʣʦʩʽ, ʩʽʨʦ-ʜʠʤʯʘʩʪʝ ʟʘʙʘʨʚʣʝʥʥʷ ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ. 
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ɼʦʜʘʪʦʢ ɸ 

ʉʧʠʩʦʢ ʧʫʙʣʽʢʘʮʽʡ ʟʜʦʙʫʚʘʯʘ 

ʉʪʘʪʪʽ ʫ ʬʘʭʦʚʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ 

1. ɼʦʢʫʢʽʥʘ ʂ. ɯ. ʋʩʧʘʜʢʫʚʘʥʥʷ ʦʟʥʘʢ ʢʦʣʦʩʘ ʫ ʛʽʙʨʠʜʽʚ ʤʽʞ 

ʘʤʬʽʜʠʧʣʦʾʜʦʤ Triticum durum Desf. ï Aegilops tauschii Coss. ʪʘ ʩʦʨʪʦʤ ʷʨʦʾ 

ʤôʷʢʦʾ ʧʰʝʥʠʮʽ ʍʘʨʢʽʚʩʴʢʘ 26. ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɺ. ɺ. ɼʦʢʫʯʘʻʚʘ. ʍʘʨʢʽʚ, 2012. ɺʠʧ. 3. ʉ. 98ï103. 

2. ɼʦʢʫʢʽʥʘ ʂ. ɯ., ɼʽʜʝʥʢʦ ʉ. ʖ., ʋʩʦʚʘ ɿ. ɺ. ɯʥʪʨʦʛʨʝʩʠʚʥʘ 

ʛʽʙʨʠʜʠʟʘʮʽʷ ʘʤʬʽʜʠʧʣʦʾʜʽʚ T. durum ï Ae. tauschii ʟ ʤôʷʢʦʶ ʧʰʝʥʠʮʝʶ 

ʍʘʨʢʽʚʩʴʢʘ 26. ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺ. ʅ. 

ʂʘʨʘʟʽʥʘ. ʍʘʨʢʽʚ, 2006. ɺʠʧ. 3. ʉ. 67ï71. ʉʝʨʽʷ ɹʽʦʣʦʛʽʷ (ʯʘʩʪʢʘ ʘʚʪʦʨʩʪʚʘ 60 %: 

ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʘʥʠʭ). 

3. ɼʦʢʫʢʽʥʘ ʂ. ɯ. ɽʢʦʣʦʛʽʯʥʘ ʧʣʘʩʪʠʯʥʽʩʪʴ ʣʽʥʽʡ ʧʰʝʥʠʮʽ ʧʦʭʽʜʥʠʭ ʚʽʜ 

ʩʠʥʪʝʪʠʢʽʚ ʛʝʥʦʤʥʦʾ ʩʪʨʫʢʪʫʨʠ ABD. ʉʝʣʝʢʮʽʷ  ̔ʥʘʩʽʥʥʠʮʪʚʦ: ʤʽʞʚʽʜ. ʪʝʤʘʪ. 

ʥʘʫʢ. ʟʙ. / ʅɸɸʅ, ɯʥ-ʪ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤʝʥʽ ɺ. ʗ. ʖʨôʻʚʘ. ʍʘʨʢʽʚ, 2020. ɺʠʧ. 117. 

ʉ. 59ï68.  

4. Dokukina K. I., Bohuslavskyi R. L. Trait inheritance in bread spring 

wheat hybrids with synthetics with ABD genomic structure. ɻʝʥʝʪʠʯʥʽ ʨʝʩʫʨʩʠ 

ʨʦʩʣʠʥ : ʥʘʫʢʦʚʠʡ ʞʫʨʥʘʣ / ʅɸɸʅ, ɯʥ-ʪ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤʝʥʽ ɺ. ʗ. ʖʨôʻʚʘ. 

ʍʘʨʢʽʚ, 2020.  ̄ 26. ʉ. 11ï19 (ʯʘʩʪʢʘ ʘʚʪʦʨʩʪʚʘ 80 %: ʧʨʦʚʝʜʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʜʘʥʠʭ). 

5. ɼʦʢʫʢʽʥʘ ʂ. ɯ., ɹʦʛʫʩʣʘʚʩʴʢʠʡ ʈ. ʃ. ʇʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʣʽʥʽʡ ʧʰʝʥʠʮʽ 

ʧʦʭʽʜʥʠʭ ʚʽʜ ʩʠʥʪʝʪʠʢʽʚ ʛʝʥʦʤʥʦʾ ʩʪʨʫʢʪʫʨʠ ABD. ɻʝʥʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʨʦʩʣʠʥ : 

ʥʘʫʢʦʚʠʡ ʞʫʨʥʘʣ / ʅɸɸʅ, ɯʥ-ʪ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤʝʥʽ ɺ. ʗ. ʖʨôʻʚʘ. ʍʘʨʢʽʚ, 2020. 

 ̄ 27. ʉ. 26ï36 (ʯʘʩʪʢʘ ʘʚʪʦʨʩʪʚʘ 80 %: ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʘʥʠʭ). 

6. ɼʦʢʫʢʽʥʘ ʂ. ɯ., ɹʽʣʠʥʩʴʢʘ ʆ. ɺ., ʐʝʣʷʢʽʥʘ ʊ. ɸ., ɹʫʨʷʢ ʃ. ɯ., 

ɯʣʴʯʝʥʢʦ ʅ. ʂ. ʗʢʽʩʪʴ ʟʝʨʥʘ ʛʽʙʨʠʜʥʠʭ ʣʽʥʽʡ ʧʰʝʥʠʮʽ ʤ'ʷʢʦʾ ʷʨʦʾ ï ʧʦʪʦʤʢʽʚ 
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ʛʽʙʨʠʜʽʚ ʩʠʥʪʝʪʠʢʽʚ ʟ ʩʦʨʪʦʤ ʍʘʨʢʽʚʩʴʢʘ 26. ʅʘʫʢʦʚʽ ʜʦʧʦʚʽʜʽ ʅʋɹʽʇ ʋʢʨʘʾʥʠ; 

 ̄ 3(91) (2021) DOI: http://dx.doi.org/10.31548/dopovidi2021.03.006 (ʯʘʩʪʢʘ 

ʘʚʪʦʨʩʪʚʘ 60 %: ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʦʙʨʦʙʢʘ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʘʥʠʭ)  

ʄʘʪʝʨʽʘʣʠ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ 

7. ɼʦʢʫʢʠʥʘ ʂ. ʀ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʤʬʠʜʠʧʣʦʠʜʦʚ ʛʝʥʦʤʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ɸBD ʜʣʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʫʣʫʯʰʝʥʠʷ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ. ʉʫʯʘʩʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ : ʪʝʟʠ ʜʦʧ. 

ʤʽʞʥʘʨ. ʥʘʫʢ. ʩʠʤʧ., 7ï9 ʣʠʧʥʷ. ʍʘʨʢʽʚ, 2004. ʉ. 38, 39.  

8. ɼʦʢʫʢʽʥʘ ʂ. ɯ., ɼʽʜʝʥʢʦ ʉ. ʖ., ʋʩʦʚʘ ɿ. ɺ. ɼʠʢʽ ʩʧʽʚʨʦʜʠʯʽ ʷʢ 

ʜʞʝʨʝʣʦ ʥʦʚʠʭ ʛʝʥʽʚ ʫ ʛʝʥʦʤʽ ʤôʷʢʦʾ ʧʰʝʥʠʮʽ. ɻʝʥʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʜʣʷ 

ʘʜʘʧʪʠʚʥʦʛʦ ʨʦʩʣʠʥʥʠʮʪʚʘ: ʤʦʙʽʣʽʟʘʮʽʷ, ʽʥʚʝʥʪʘʨʽʟʘʮʽʷ, ʟʙʝʨʝʞʝʥʥʷ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ : ʪʝʟʠ ʜʦʧ. ʤʽʞʥ. ʥʘʫʢ.-ʧʨʘʢ. ʢʦʥʬ., 29 ʯʝʨʚʥʷ ï 1 ʣʠʧʥʷ. 

ʆʙʨʦʰʠʥʦ, 2005. ʉ. 212,213  

9. ɼʦʢʫʢʽʥʘ ʂ. ɯ., ɼʽʜʝʥʢʦ ʉ. ʖ., ʋʩʦʚʘ ɿ. ɺ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʟʝʨʥʘ ʘʤʬʽʜʠʧʣʦʾʜʽʚ ʛʝʥʦʤʥʦʾ ʩʪʨʫʢʪʫʨʠ ABD ʟ ʤôʷʢʦʶ 
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ʂʣʘʩʠ ʨʦʟʱʝʧʣʝʥʥʷ ʟʘ ʦʟʥʘʢʘʤʠ 

ʢʦʣʦʩʘ 

F2 BC1 

ʂʽʣʴʢʽʩʪʴ 

ʨʦʩʣʠʥ ʫ ʢʣʘʩʽ 

ʨʦʟʱʝʧʣʝʥʥʷ 

ʏ
ʘ
ʩ
ʪ
ʦ
ʪ
ʘ
 
ʢ
ʣ
ʘ
ʩ
ʫ

 

ʂʽʣʴʢʽʩʪʴ 

ʨʦʩʣʠʥ ʫ ʢʣʘʩʽ 

ʨʦʟʱʝʧʣʝʥʥʷ 
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ʘ
ʩ
ʪ
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ʪ
ʘ
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ʘ
ʩ
ʫ
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ʴ
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ʣ
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ʩ
ʢ
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ʚ
ʦ
ʾ
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ʫ
ʩ
ʢ
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     ʞ
 

ʥ
ʘ
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ʚ
ʥ
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ʴ
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ʩ
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ʽ
ʚ

 

ʟ
ʘ
ʙ
ʘ
ʨ
ʚ
ʣ
ʝ
ʥ
ʥ
ʷ
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ʦ
ʣ
ʦ
ʩ
ʢ
ʦ
ʚ
ʠ
ʭ
 
ʣ
ʫ
ʩ
ʦ
ʢ

 

ʬ
ʘ
ʢ
ʪ
ʠ
ʯ
ʥ
ʘ

 

ʦ
ʯ
ʽ
ʢ
ʫ
ʚ
ʘ
ʥ
ʘ

 

ʬ
ʘ
ʢ
ʪ
ʠ
ʯ
ʥ
ʘ

 

ʦ
ʯ
ʽ
ʢ
ʫ
ʚ
ʘ
ʥ
ʘ

 

ɾ ɺ ʉ 116 122 27 53 49 1 

ɾ ɺ ɹ 44 41 9 42 49 1 

ɾ ʆ ʉ 38 41 9 0 0 0 

ʄ ɺ ʉ 42 41 9 44 49 1 

ɾ ʆ ɹ 11 14 3 0 0 0 

ʄ ɺ ɹ 15 14 3 57 49 1 

ʄ ʆ ʉ 16 14 3 0 0 0 

ʄ ʆ ɹ 6 5 1 0 0 0 

Ɇ 288 64 196 4 

 

ɢ
2
 ʬ = 2,35 

ɢ
2
 ʪ = 14,07 

p=0,05 

ɢ
2
 ʬ = 3,14 

ɢ
2
 ʪ = 7,81 

p=0,05 

 



163 

ɼʦʜʘʪʦʢ ʉ 



164 


