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ɶʈʊɸʏɸ ʐɶʈʃɸʅɻɸʅ ʊʋʇʈʆפʃɸʈ ʐɸʈʆʀʊʀɼɸ 

ʉʊʀʄʋʃʗʊʆʈʃɸʈʅʀʅɻ ʏʀɻʀʊ ʋʅʋɺʏɸʅʃʀɻʀɻɸ ʊɸʒʉʀʈʀ 
 

ʂʘʨʠʤʦʚ ʐ.ɸ., ɸʙʜʫʘʣʠʤʦʚ ʐ.׳. 

ʇʘʭʪʘ ʩʝʣʝʢʮʠʷʩʠ, ʫʨʫϤʯʠʣʠʛʠ ʚʘ ʝʪʠʰʪʠʨʠʰ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʠʣʤʠʡ-ʪʘʜϨʠϨʦʪ 

ʠʥʩʪʠʪʫʪʠ 
 

ɸʥʥʦʪaʮʠʷ. ʄʘϨʦʣʘʜʘ ɾʠʟʟʘʭ ʚʠʣʦʷʪʠʥʠʥʛ ʰ˄ʨʣʘʥʛʘʥ ʪʫʧʨʦϨʣʘʨʠ ʰʘʨʦʠʪʠʜʘ ɸʣʴʙʠʪ 

ʩʪʠʤʫʣʷʪʦʨʠ ʯʠʛʠʪʛʘ ʵʢʠʰ ʦʣʜʠʜʘʥ 50, 75 ʚʘ 100 ʤʣ/ʪ ʤʝʲʸʨʣʘʨʜʘ ʠʰʣʦʚ ʙʝʨʠʣʛʘʥʜʘ ʯʠʛʠʪ 

ʫʥʫʚʯʘʥʣʠʛʠʛʘ ʪʘʲʩʠʨʠ ʙ˄ʡʠʯʘ ʤʘʲʣʫʤʦʪ ʙʝʨʠʣʛʘʥ. 

ʆʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨʛʘ ʢ˄ʨʘ, ʯʠʛʠʪ ʦʜʜʠʡ ʩʫʚʛʘ ʥʘʤʣʘʙ ʵʢʠʣʛʘʥʜʘ 73,5, ʜʘʣʙʨʦʥʜʘ 73,8, ʋʟʛʫʤʠʜʘ 

88,4, ɸʣʴʙʠʪ ʙʠʣʘʥ 50-100 ʤʣ/ʪ ʤʝʲʸʨʣʘʨʜʘ ʠʰʣʦʚ ʙʝʨʠʣʛʘʥʜʘ 78,7-89,1 % ʫʥʠʙ ʯʠϨʠʙ, ʫʥʫʚʯʘʥʣʠʢ 

ʜʘʨʘʞʘʩʠ ʥʘʟʦʨʘʪʛʘ ʥʠʩʙʘʪʘʥ ʋʟʛʫʤʠʜʘ 14,9, ɸʣʴʙʠʪʜʘ 5,2-15,6 % ʶϨʦʨʠ ʙ˄ʣʛʘʥʠ ʘʥʠϨʣʘʥʛʘʥ. 

ʂʘʣʠʪ ʩ˄ʟʣʘʨ: ʰ˄ʨʣʘʥʛʘʥ ʪʫʧʨʦϨ, Ϥ˄ʟʘ, ɸʣʴʙʠʪ ʩʪʠʤʫʣʷʪʦʨʠ, ʫʥʫʚʯʘʥʣʠʢ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʚʣʠʷʥʠʠ ʩʪʠʤʫʣʷʪʦʨʘ ɸʣʴʙʠʪ ʥʘ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ 

ʧʨʠ ʦʙʨʘʙʦʪʢʝ 50, 75 ʠ 100 ʤʣ/ʪ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʚ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ɼʞʠʟʘʢʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʨʠ ʟʘʤʘʯʠʚʘʥʠʠ ʚ ʦʙʳʯʥʦʡ ʚʦʜʝ ʧʨʦʨʦʩʣʦ 73,5% ʩʝʤʷʥ, ʚ 

ɼʘʣʙʨʦʥʝ - 73,8%, ʚ ʋʟʛʫʤʠ - 88,4%, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ɸʣʴʙʠʪʦʤ 50-100 ʤʣ/ʪ - 78,7-89,1%, ʪʦ ʝʩʪʴ 

ʚʩʭʦʞʝʩʪʴ ʧʨʠ ʦʙʨʘʶʦʪʢʝ ʋʟʛʫʤʠ ʥʘ 14,9%, ɸʣʴʙʠʪʦʤ ʥʘ 5,2-15,6% ʚʳʰʝ ʯʝʤ ʫ ʩʪʘʥʜʘʨʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʩʦʣʝʥʥʘʷ ʧʦʯʚʘ, ʭʣʦʧʯʘʪʥʠʢ, ʩʪʠʤʫʣʷʪʦʨ ɸʣʴʙʠʪ, ʚʩʭʦʞʝʩʪʴ. 

Annotation. The article presents information on the effect of the Albit stimulant on seed germination when 

treated with 50, 75 and 100 ml/t before sowing in saline soils of the Jizzakh region. 

According to the obtained results, 73.5% of seeds germinated when soaked in ordinary water, 73.8% in 

Dalbron, 88.4% in Uzgumi, and 78.7-89.1% when treated with Albit 50-100 ml/t, i.e. germination when treated 

with Uzgumi was 14.9% and with Albit was 5.2-15.6% higher than the standard. 

Key words: saline soil, cotton, Albite stimulant, germination. 

 

ʂʠʨʠʰ. ׳ʫʢʫʤʘʪʠʤʠʟ ʨʘ״ʙʘʨʠʷʪʠ ʪʦʤʦʥʠʜʘʥ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠʜʘ ʠץʪʠʩʦʜʠʡ ʠʩʣʦ״ʘʪʣʘʨ 

ʪʠʟʠʤʣʠ ʨʘʚʠʰʜʘ ʙʦʩץʠʯʤʘ-ʙʦʩץʠʯ ʘʤʘʣʛʘ ʦʰʠʨʠʣʤʦץʜʘ. ɽʨʣʘʨʥʠʥʛ ʤʝʣʠʦʨʘʪʠʚ ״ʦʣʘʪʠʥʠ ʷʭʰʠʣʘʰ, 

ʪʫʧʨʦץ ʫʥʫʤʜʦʨʣʠʛʠʥʠ ʩʘץʣʘʰ ʚʘ ʦʰʠʨʠʰ, ״ʘʨ ʙʠʨ ʚʠʣʦʷʪ ʪʫʧʨʦץ ʚʘ ʠץʣʠʤ ʰʘʨʦʠʪʠʛʘ ʤʦʩ ʷʥʛʠ ס˄ʟʘ 

ʥʘʚʣʘʨʠʥʠ ʷʨʘʪʠʰ, ʫʣʘʨʥʠ ʤʘץʙʫʣ ʞʦʡʣʘʰʪʠʨʠʰ, ʨʝʩʫʨʩʪʝʞʘʤʢʦʨ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʣʘʨʥʠ ʠʰʣʘʙ 

ʯʠץʠʰ ʚʘ ʘʤʘʣʠʸʪʛʘ ʢʝʥʛ ʞʦʨʠʡ ʵʪʠʰʛʘ ʤʫ״ʠʤ ʵʲʪʠʙʦʨ ץʘʨʘʪʠʣʛʘʥ.  

 סʭ˄ʞʘʣʠʛʠʜʘ ʵʢʠʥʣʘʨʥʠ ʧʘʨʚʘʨʠʰʣʘʰ ʘʛʨʦʪʘʜʙʠʨʣʘʨʠʥʠ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰ, ʢʘʤ ʤʘʙʣʘ ץʠʰʣʦפ

ʚʘ ʨʝʩʫʨʩʣʘʨʥʠ ʩʘʨʬʣʘʙ, ʩʫסʦʨʠʰ ʩʫʚʣʘʨʠʥʠ ʪʝʞʘʙ, ʵʨʪʘʛʠ, ʶץʦʨʠ ʚʘ ʩʠʬʘʪʣʠ ʧʘʭʪʘ ״ʦʩʠʣʠ ʦʣʠʰ, 

ʶʢʩʘʢ ʩʘʤʘʨʘʣʠ ʟʘʤʦʥʘʚʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʣʘʨʥʠ ʞʦʨʠʡ ʵʪʠʰ, ʠץʪʠʩʦʜʠʡ ʩʘʤʘʨʘʜʦʨʣʠʢʥʠ ʦʰʠʨʠʰ 

ʪʘʣʘʙ ʵʪʠʣʘʜʠ. 

ɸʜʘʙʠʸʪʣʘʨʜʘ ˄ʩʠʰʥʠ ʪʝʟʣʘʰʪʠʨʘʜʠʛʘʥ ʙʠʦʣʦʛʠʢ ʬʘʦʣ ʤʦʜʜʘʣʘʨ ˄ʩʠʤʣʠʢʣʘʨʜʘʥ, 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨʜʘʥ ʚʘ ʪʘʙʠʠʡ ʭʦʤʘʰʸʣʘʨʜʘʥ ʸʢʠ ʢʠʤʸʚʠʡ ʡ˄ʣ ʙʠʣʘʥ ʩʠʥʪʝʟ ץʠʣʠʥʠʰʠ, ʫʣʘʨ 

ʦʨʛʘʥʠʢ ʸʢʠ ʤʠʥʝʨʘʣ ʰʘʢʣʜʘ ʙ˄ʣʠʙ, ʪʫʧʨʦץ ʤʠʢʨʦʬʣʦʨʘʩʠʛʘ ˄ʟʠʛʘ ʭʦʩ ʪʘʲʩʠʨ ʢ˄ʨʩʘʪʠʰʠ, ʢʘʤ 

ʤʝʲʸʨʣʘʨʜʘ ץ˄ʣʣʘʥʠʣʠʙ, ʫʨʫסʛʘ ʵʢʠʰʜʘʥ ʦʣʜʠʥ ʠʰʣʦʚ ʙʝʨʠʣʛʘʥʜʘ ˄ʩʠʰʠ, ʨʠʚʦʞʣʘʥʠʰʠ ʚʘ 

  .ʠʪʛʘ ʙʝʟʘʨʘʨʣʠʛʠ ʙʘʸʥ ʵʪʠʣʛʘʥ (ʉʘʪʪʘʨʦʚ, 2003)״ʘʤʜʘ ʘʪʨʦʬ ʤʫ״ ʦʩʠʣʜʦʨʣʠʢ ʦʨʪʠʰʠ״

ɽ.ʈ.ɺʠʣʝʥʩʢʠʡ (1984) ʘʫʢʩʠʥ, ʮʠʪʦʢʠʥʠʥ, ʛʠʙʙʝʨʝʣʣʠʥ ʚʘ ʘʙʩʮʠʟ ʢʠʩʣʦʪʘʣʘʨʠʥʠ ʘʣʦ״ʠʜʘ 

ʘʞʨʘʪʠʙ, ʫʣʘʨ ʙʠʣʘʥ ʫʨʫסʣʘʨʛʘ ʚʘ ˄ʩʠʤʣʠʢʢʘ ʠʰʣʦʚ ʙʝʨʠʣʛʘʥʜʘ ʪʘʥʘʩʠʛʘ ʷʭʰʠ ʩʠʥʛʠʙ, 

ʬʠʪʦʛʦʨʤʦʥʣʘʨʛʘ ʙ˄ʣʛʘʥ ʪʘʣʘʙʠʥʠ ץʦʥʜʠʨʘʜʠ, ʬʠʟʠʦʣʦʛʠʢ ʞʘʨʘʸʥʣʘʨʥʠ ʵʥʝʨʛʠʷ ʙʠʣʘʥ ʪʘʲʤʠʥʣʘʡʜʠ, 

ʤʝʪʘʙʦʣʠʟʤʜʘ ״ʫʞʘʡʨʘʣʘʨʜʘʛʠ ʛʦʨʤʦʥʣʘʨ ʬʘʦʣʠʷʪʠʥʠ ʪʘʨʪʠʙʛʘ ʩʦʣʠʙ, ˄ʩʠʤʣʠʢʥʠʥʛ ʪʘʰץʠ ʩʪʨʝʩʩ 

ʦʤʠʣʣʘʨʛʘ ʙʘʨʜʦʰʣʠʛʠʥʠ ʦʰʠʨʘʜʠ ʚʘ ʛʦʨʤʦʥʣʘʨ ״ʘʨʘʢʘʪʠʥʠʥʛ ˄ʟʛʘʨʠʰʠ ʙʠʦʣʦʛʠʢ ʬʠʪʦʛʦʨʤʦʥʣʘʨ 

ʪʦʤʦʥʠʜʘʥ ʙʦʰץʘʨʠʣʠʙ, ˄ʩʠʤʣʠʢʥʠʥʛ ״ʠʤʦʷ ʪʠʟʠʤʠʥʠ ʢʫʯʘʡʪʠʨʘʜʠ, ʬʠʟʠʦʣʦʛʠʢ ʞʘʨʘʸʥʣʘʨ, 

ʬʦʪʦʩʠʥʪʝʟ ʤʘ״ʩʫʣʜʦʨʣʠʛʠ, ʤʦʜʜʘʣʘʨ ʘʣʤʘʰʠʥʫʚʠ ʚʘ ʪʘץʩʠʤʦʪʠ ʥʦץʫʣʘʡ ʪʘʙʠʠʡ ʠץʣʠʤ 

ʰʘʨʦʠʪʣʘʨʠʜʘ ״ʘʤ ʤʘץʙʫʣ ʢʝʯʘʜʠ ʜʝʙ ʪʘʲʢʠʜʣʘʛʘʥ. ʐʫ ʩʘʙʘʙʣʠ ʙʠʦʣʦʛʠʢ ʚʘ ʬʠʟʠʦʣʦʛʠʢ ʬʘʦʣ 

ʤʦʜʜʘʣʘʨ ʪʘʙʠʠʡ ʠץʣʠʤ ʰʘʨʦʠʪʠ ʥʦץʫʣʘʡ ʢʝʣʛʘʥ ʡʠʣʣʘʨʜʘ ץʠʰʣʦץ ʭ˄ʞʘʣʠʢ ʵʢʠʥʣʘʨʠʜʘ ʶץʦʨʠ 
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ʩʘʤʘʨʘ ʙʝʨʠʰʠ ʢʫʟʘʪʠʣʛʘʥ. 

ʊʘʜץʠץʦʪ ʤʝʪʦʜʦʣʦʛʠʷʩʠ. ʈʝʩʧʫʙʣʠʢʘʤʠʟʥʠʥʛ ʥʦץʫʣʘʡ ʪʘʙʠʠʡ ʠץʣʠʤ ʚʘ ʪʫʨʣʠ ʪʫʧʨʦץ 

ʰʘʨʦʠʪʣʘʨʠʜʘ ס˄ʟʘʜʘʥ ʵʨʪʘʛʠ, ʶץʦʨʠ ʚʘ ʩʠʬʘʪʣʠ ʧʘʭʪʘ ״ʦʩʠʣʠ ʝʪʠʰʪʠʨʠʰʜʘ ɸʣʴʙʠʪ ʩʪʠʤʫʣʷʪʦʨʠʥʠ 

ʯʠʛʠʪʛʘ ʚʘ ס˄ʟʘʛʘ ץ˄ʣʣʘʰ ʪʝʭʥʦʣʦʛʠʷʩʠʥʠ ʠʰʣʘʙ ʯʠץʠʰ ʫʯʫʥ ɾʠʟʟʘʭ ʚʠʣʦʷʪʠ ʪʫʧʨʦץʣʘʨ ʰʘʨʦʠʪʠʜʘ 

ʜʘʣʘ ʪʘʞʨʠʙʘʣʘʨʠ ʦʣʠʙ ʙʦʨʠʣʜʠ. ɼʘʣʘ ʪʘʞʨʠʙʘʣʘʨʠ 3 ץʘʡʪʘʨʠץʜʘ 3 ʷʨʫʩʜʘ ʞʦʡʣʘʰʪʠʨʠʣʠʙ, 

ʚʘʨʠʘʥʪʣʘʨ ʵʥʠ 2,4-3,6 ʤ, ʙ˄ʡʠ 25 ʤ, ʪʘʞʨʠʙʘ ʤʘʡʜʦʥʠ 60 ʤ
2
 ʥʠ ʪʘʰʢʠʣ ʵʪʛʘʥ. ʏʠʛʠʪʛʘ ʵʢʠʰ ʦʣʜʠʜʘʥ 

ʠʰʣʦʚ ʙʝʨʠʰʜʘ ɼʘʣʙʨʦʥ ʬʫʥʛʠʮʠʜʠ ʚʘ ʋʟʛʫʤʠ ʩʪʠʤʫʣʷʪʦʨʠ ʵʪʘʣʦʥ ʩʠʬʘʪʠʜʘ ץ˄ʣʣʘʥʠʣʛʘʥ 

ʚʘʨʠʘʥʪʣʘʨ ʩʦʣʠʰʪʠʨʤʘ ʨʘʚʠʰʜʘ ˄ʨʛʘʥʠʣʛʘʥ. ʏʠʛʠʪ ʫʥʠʙ ʯʠץʠʰʠ, ס˄ʟʘʥʠʥʛ ˄ʩʠʰʠ, ʨʠʚʦʞʣʘʥʠʰ 

ʜʘʚʨʣʘʨʠ, ץʫʨʫץ ʤʘʩʩʘʩʠ, ʙʘʨʛ ʶʟʘʩʠ, ʬʦʪʦʩʠʥʪʝʟ ʩʦʬ ʤʘ״ʩʫʣʜʦʨʣʠʛʠ, ״ʦʩʠʣ ʵʣʝʤʝʥʪʣʘʨʠʥʠʥʛ 

ʪ˄ʢʠʣʠʰʠ, ʧʘʭʪʘ ״ʦʩʠʣʠ ʚʘ ʪʦʣʘ ʩʠʬʘʪʠ ʢʘʙʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨ ʘʥʠץʣʘʥʛʘʥ.  

ʊʘʞʨʠʙʘʣʘʨʜʘ ʢʫʟʘʪʫʚ ʚʘ ʣʘʙʦʨʘʪʦʨʠʷ ʪʘ״ʣʠʣʣʘʨʠ ɶʟʇʀʊʀ ʫʩʣʫʙʠʡ ץ˄ʣʣʘʥʤʘʩʠ (1981, 2007) 

ʘʩʦʩʠʜʘ ʦʣʠʙ ʙʦʨʠʣʛʘʥ. ʂʠʤʸʚʠʡ ʤʦʜʜʘʣʘʨʥʠ ʠʰʣʘʪʠʜhʘ çɶʩʠʰʥʠ ʩʦʟʣʦʚʯʠ ʤʦʜʜʘʣʘʨʥʠ ʜʘʚʣʘʪ 

ʩʠʥʦʚʠʜʘʥ ˄ʪʢʘʟʠʰ ʙ˄ʡʠʯʘ ץʠʩץʘʯʘ ʫʩʣʫʙʠʡ ʢ˄ʨʩʘʪʤʘʣʘʨè (ʄʦʩʢʚʘ, 1984), çʀʥʩʝʢʪʠʮʠʜ, ʘʢʘʨʠʮʠʜ, 

ʙʠʦʣʦʛʠʢ ʘʢʪʠʚ ʤʦʜʜʘʣʘʨ ʚʘ ʬʫʥʛʠʮʠʜʣʘʨʥʠ ʩʠʥʘʰ ʙ˄ʡʠʯʘ ʫʩʣʫʙʠʡ ʢ˄ʨʩʘʪʤʘʣʘʨè (1994) ʜʘʥ 

ʬʦʡʜʘʣʘʥʠʣʛʘʥ. ʄʘʲʣʫʤʦʪʣʘʨʛʘ ɹ.ɸ.ɼʦʩʧʝʭʦʚ (1985) ʫʩʫʣʠʜʘ ʤʘʪʝʤʘʪʠʢ ʠʰʣʦʚ ʙʝʨʠʣʛʘʥ. 

ʊʘ״ʣʠʣ ʚʘ ʥʘʪʠʞʘʣʘʨ. ʊʘʞʨʠʙʘ 2015-2017 ʡʠʣʣʘʨʜʘ ɾʠʟʟʘʭ ʚʠʣʦʷʪʠʥʠʥʛ ˄ʪʣʦץʠ ʙ˄ʟ 

ʪʫʧʨʦץʣʘʨʠ ʰʘʨʦʠʪʠʜʘ ʇʉʋɽɸʀʊʀ ɾʠʟʟʘʭ ʠʣʤʠʡ ʪʘʞʨʠʙʘ ʩʪʘʥʮʠʷʩʠ ʜʘʣʘʣʘʨʠʜʘ ˄ʪʢʘʟʠʣʛʘʥ. 

ʊʘʞʨʠʙʘ ʙʦʰʠʜʘ ʪʫʧʨʦץʥʠʥʛ 0-30 ʩʤ ״ʘʡʜʦʚ ץʘʪʣʘʤʠʜʘ ʛʫʤʫʩ ʤʠץʜʦʨʠ 0,925, ʫʤʫʤʠʡ ʰʘʢʣʜʘʛʠ ʘʟʦʪ 

0,085, ʬʦʩʬʦʨ 0,092 ʚʘ ʢʘʣʠʡ 1,094 % ʙ˄ʣʛʘʥʠ ״ʦʣʜʘ ״ʘʨʘʢʘʪʯʘʥ ʰʘʢʣʜʘʛʠ N-Nʆ3-21,8, ʈ2ʆ5-36,4 ʚʘ 

ʂ2ʆ-410 ʤʛ/ʢʛ ʥʠ ʪʘʰʢʠʣ ʵʪʛʘʥ, ʙ˄ʣʩʘ ״ʘʡʜʦʚ ʦʩʪʠ 30-50 ʩʤ ץʘʪʣʘʤʜʘ ʛʫʤʫʩ 0,785, ʘʟʦʪ 0,060, ʬʦʩʬʦʨ 

0,082 ʚʘ ʢʘʣʠʡ 1,060%, ״ʘʨʘʢʘʪʯʘʥ ʰʘʢʣʜʘʛʠ N-Nʆ3-24,6, ʈ2ʆ5-34,8 ʚʘ ʂ2ʆ-310 ʤʛ/ʢʛ ʙ˄ʣʛʘʥ ״ʘʤʜʘ 

 ʣʘʥʛʘʥץʦʨʠ ʜʘʨʘʞʘʜʘ ʪʘʲʤʠʥʣʘʥʛʘʥʠ ʘʥʠץʘʨʘʢʘʪʯʘʥ ʰʘʢʣʜʘʛʠ ʬʦʩʬʦʨ ʙʠʣʘʥ ˄ʨʪʘʯʘ, ʢʘʣʠʡ ʙʠʣʘʥ ʶ״

(1 ʞʘʜʚʘʣ).  

1 ʞʘʜʚʘʣ 

 ɾʠʟʟʘʭ ʚʠʣʦʷʪʠ ʰʘʨʦʠʪʠʜʘ ˄ʪʢʘʟʠʣʛʘʥ ʪʘʞʨʠʙʘ ʜʘʣʘʩʠ ʪʫʧʨʦסʠʥʠʥʛ ʘʛʨʦʢʠʤʸʚʠʡ 

ʪʘʚʩʠʬʠ, 2015 ʡ. 

 

ʊʫʧʨʦץ 

 ʘʪʣʘʤʠ, ʩʤץ

ɻʫʤʫʩ, 

% 

ʋʤʫʤʠʡ ʰʘʢʣʜʘʛʠ, % ׳ʘʨʘʢʘʪʯʘʥ ʰʘʢʣʜʘʛʠ, ʤʛ/ʢʛ 

ʘʟʦʪ ʬʦʩʬʦʨ ʢʘʣʠʡ N-Nʆ3 ʈ2ʆ5 ʂ2ʆ 

ɹʘ״ʦʨʜʘ  

0-30 0,925 0,085 0,092 1,094 21,8 36,4 410 

30-50 0,785 0,060 0,082 1,060 24,6 34,8 310 

ʂʫʟʜʘ  

0-30 0,855 0,073 0,087 1,063 15,4 28,8 340 

30-50 0,721 0,052 0,071 1,052 12,2 24,4 220 

 

2015 ʡʠʣ ʢʫʟʜʘ ʪʫʧʨʦץʥʠʥʛ ʦʟʠץʘ ʵʣʝʤʝʥʪʣʘʨʠ ʤʠץʜʦʨʠ ʙʠʨʦʟ ˄ʟʛʘʨʛʘʥʠ ʚʘ 0-30, 30-50 

 ʘʪʣʘʤʣʘʨʜʘ ʛʫʤʫʩ 0,855 ʚʘ 0,721, ʘʟʦʪ 0,073 ʚʘ 0,052, ʬʦʩʬʦʨ 0,087 ʚʘ 0,071, ʢʘʣʠʡ 1,063 ʚʘ 1,052ץ

ʬʦʠʟ, N-Nʆ3-15,4 ʚʘ 12,2, ʈ2ʆ5-28,8 ʚʘ 24,4, ʂ2ʆ-340 ʚʘ 220 ʤʛ/ʢʛ ʤʠץʜʦʨʥʠ ʪʘʰʢʠʣ ʵʪʛʘʥʠ 

ʢʫʟʘʪʠʣʛʘʥ.  

ʊʘʞʨʠʙʘ ʜʘʣʘʩʠ ʪʫʧʨʦסʠʥʠʥʛ ʰ˄ʨʣʘʥʠʰ ʜʘʨʘʞʘʩʠ 2015-2016 ʡʠʣʣʘʨʜʘ ʘʤʘʣ ʜʘʚʨʠ ʙʦʰʠʜʘ 

ʘʥʠץʣʘʥʛʘʥʜʘ, 0-40 ʚʘ 0-100 ʩʤ ץʘʪʣʘʤʣʘʨʜʘ ʉl ʤʠץʜʦʨʠ 0,009-0,010%, SO4
11

 ʤʠץʜʦʨʠ 0,091-0,110%, 

 ʣʘʥʛʘʥ (2ץʦʣʜʘ ʢʫʯʩʠʟ ʰ˄ʨʣʘʥʛʘʥʣʠʛʠ ʘʥʠ״ ʜʦʨʠ 0,190-0,225% ʥʠ ʪʘʰʢʠʣ ʵʪʛʘʥʠץʤʠ ץʦʣʜʠץ ץʫʨʫץ

ʞʘʜʚʘʣ). 

ɹ.ʄʫʭʘʤʤʘʜʠʝʚ, ʐ.ɸʙʜʫʘʣʠʤʦʚ (2007) ʍʦʨʘʟʤ ʚʠʣʦʷʪʠ ʰʘʨʦʠʪʠʜʘ ˄ʪʢʘʟʠʣʛʘʥ ʪʘʜץʠץʦʪʣʘʨʜʘ 

ʯʠʛʠʪʥʠ ʵʢʠʰ ʦʣʜʠʜʘʥ ˄ʩʪʠʨʫʚʯʠ ʤʦʜʜʘʣʘʨ ɺʠʪʘʚʘʢʩ 200 ʌʌ, ʊ-86, ɻʄʂ ʙʠʣʘʥ ʠʰʣʦʚ ʙʝʨʠʣʛʘʥʜʘ 

ʫʥʠʙ ʯʠץʠʰʠ ʪʝʟʣʘʰʛʘʥ, ס˄ʟʘʥʠʥʛ ˄ʩʠʰ-ʨʠʚʦʞʣʘʥʠʰʠʛʘ ʠʞʦʙʠʡ ʪʘʲʩʠʨ ץʠʣʛʘʥ ״ʘʤʜʘ ɺʠʪʘʚʘʢʩ 200 

ʌʌ 2,9 ʮ/ʛʘ, ʊ-86 1,7 ʮ/ʛʘ, ɻʄʂ 1,8 ʮ/ʛʘ ʶץʦʨʠ ״ʦʩʠʣ ʦʣʠʰ ʠʤʢʦʥʠʥʠ ʙʝʨʛʘʥ.  

ʊ.ɸʙʜʫʨʘʭʤʦʥʦʚ, ɸ.ʅʦʨʤʫʭʘʤʤʝʜʦʚ (2007) ʪʘʲʢʠʜʣʘʰʠʯʘ, ʆʢʩʠʛʫʤʘʪ ʩʪʠʤʫʣʷʪʦʨʠ ס˄ʟʘʛʘ 

 ʯʠʣʠʢ ʚʘץʦסʫʨץ ,ʯʠʣʣʠʛʠץʘʨʦʨʘʪ, ʩʫʚ ʪʘ״ ʚʘ ʧʘʩʪ ץʣʣʘʥʠʣʛʘʥʜʘ ʵʢʩʪʨʝʤʘʣ ʰʘʨʦʠʪʣʘʨ ʠʩʩʠ˄ץ

ʰ˄ʨʣʘʥʛʘʥ ʪʫʧʨʦץʣʘʨ, ʥʠʪʨʘʪ ʚʘ ʟʘ״ʘʨʣʠ ʭʠʤʠʢʘʪʣʘʨ ʚʘ ״ʘʨ ʭʠʣ ʢʘʩʘʣʣʠʢʣʘʨʥʠʥʛ ˄ʩʠʤʣʠʢʣʘʨʛʘ 

ʥʦʞʫʷ ʪʘʲʩʠʨʠ ʢʘʤʘʡʠʙ, ʶץʦʨʠ ʩʘʤʘʨʘʜʦʨʣʠʢʢʘ ʵʨʠʰʠʣʛʘʥ. 
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2 ʞʘʜʚʘʣ 

 ɾʠʟʟʘʭ ʚʠʣʦʷʪʠ ʰʘʨʦʠʪʠʜʘ ˄ʪʢʘʟʠʣʛʘʥ ʪʘʞʨʠʙʘ ʜʘʣʘʩʠ ʪʫʧʨʦסʠʥʠʥʛ ʰ˄ʨʣʘʥʠʰ 

ʜʘʨʘʞʘʩʠ 

 

  % ,ʥʠʥʛ ʤʠʥʝʨʘʣʠʟatsiʷʩʠ ʜʘʨʘʞʘʩʠץʘʪʣʘʤʣʘʨ, ʩʤ ɸʤʘʣ ʜʘʚʨʠ ʙʦʰʠʜʘ ʪʫʧʨʦפ

Cl1 SO4
11

 ץʦʣʜʠץ ץʫʨʫץ 

5.05.2015 ʡʠʣ 

0-20 0,012 0,092 0,195 

20-40 0,009 0,129 0,256 

40-60 0,009 0,110 0,240 

60-80 0,010 0,092 0,187 

80-100 0,010 0,076 0,150 

0-40 0,010 0,110 0,225 

0-100 0,010 0,099 0,205 

2.05.2016 ʡʠʣ 

0-20 0,010 0,090 0,190 

20-40 0,009 0,120 0,250 

40-60 0,009 0,110 0,235 

60-80 0,010 0,092 0,185 

80-100 0,010 0,072 0,150 

0-40 0,009 0,105 0,220 

0-100 0,010 0,091 0,190 

 

ʊʘʞʨʠʙʘʜʘ ɾʠʟʟʘʭ ʚʠʣʦʷʪʠ ʫʯʫʥ ʠʩʪʠץʙʦʣʣʠ ʜʝʙ ʪʦʧʠʣʛʘʥ ʇʘʭʪʘʢʦʨ-1 ס˄ʟʘ ʥʘʚʠ ʯʠʛʠʪʠ 2015 ʡʠʣ 

17 ʘʧʨʝʣʴ, 2016-2017 ʡʠʣʣʘʨʠ 24 ʘʧʨʝʣʴ ʢʫʥʠ ʵʢʠʣʛʘʥ ʙ˄ʣʩʘ, 7-8 ʢʫʥʜʘ ʥʠ״ʦʣʣʘʨ ʫʥʠʙ ʯʠץʘ ʙʦʰʣʘʛʘʥ 

 ʠʰʠʥʠץʘʤ ʯʠʛʠʪ ʫʥʠʙ ʯʠ״ ʣʘʨ ʰʘʨʦʠʪʠʜʘץʘʤʜʘ ɸʣʴʙʠʪ ʩʪʠʤʫʣʷʪʦʨʠ ʰ˄ʨʣʘʥʛʘʥ ʪʫʧʨʦ״

ʪʝʟʣʘʰʪʠʨʛʘʥʠ ʘʥʠץʣʘʥʛʘʥ(3-ʞʘʜʚʘʣ). 2015 ʡʠʣ ʥʘʟʦʨʘʪʜʘ 72,8, ʜʘʣʙʨʦʥʜʘ 70,2, ʋʟʛʫʤʠʜʘ 84,4, 

ɸʣʴʙʠʪ ʙʠʣʘʥ 50-75 ʤʣ/ʪ ʤʝʲʸʨʣʘʨʜʘ ʠʰʣʦʚ ʙʝʨʠʣʛʘʥʜʘ 80,8-84,6, % ʫʥʠʙ ʯʠץץʘʥʠ ʘʥʠץʣʘʥʜʠ.  

ʐʫʥʠʥʛʜʝʢ, ʯʠʛʠʪʥʠʥʛ ʪ˄ʣʠץ ʫʥʠʙ ʯʠץʠʰʠ ʥʘʟʦʨʘʪʜʘ 15-16 ʢʫʥʛʘ (2-3.V), ʋʟʛʫʤʠ, ɸʣʴʙʠʪ 

ʩʪʠʤʫʣʷʪʦʨʣʘʨʠʜʘ 14 ʢʫʥʛʘ (1.V) ʪ˄סʨʠ ʢʝʣʛʘʥʠ ״ʦʣʜʘ 1-2 ʢʫʥ ʵʨʪʘʨʦץ ʫʥʠʙ ʯʠץץʘʥʠ ʢʫʟʘʪʠʣʛʘʥ. 

2016 ʡʠʣ ʰʘʨʦʠʪʠʜʘ ʵʩʘ ʥʘʟʦʨʘʪʜʘ 70,6, ʜʘʣʙʨʦʥʜʘ 69,2, ʋʟʛʫʤʠʜʘ 88,4, ɸʣʴʙʠʪ ʙʠʣʘʥ 50-100 

ʤʣ/ʪ ʤʝʲʸʨʣʘʨʜʘ ʠʰʣʦʚ ʙʝʨʠʣʛʘʥʜʘ 76,2-90,8 % ʯʠʛʠʪ ʫʥʠʙ ʯʠץʠʙ, ʫʥʫʚʯʘʥʣʠʢ ʜʘʨʘʞʘʩʠ ʥʘʟʦʨʘʪʛʘ 

ʥʠʩʙʘʪʘʥ ʋʟʛʫʤʠʜʘ 17,8, ɸʣʴʙʠʪʜʘ 5,6-20,0 ʬʦʠʟ ʶץʦʨʠ ʙ˄ʣʛʘʥ. ɸʣʴʙʠʪ ʩʪʠʤʫʣʷʪʦʨʠ ץ˄ʣʣʘʥʠʣʛʘʥʜʘ 

ʯʠʛʠʪ 1 ʢʫʥ ʵʨʪʘʨʦץ ʫʥʠʙ ʯʠץץʘʥʠ ʢʫʟʘʪʠʣʛʘʥ. 

3 ʞʘʜʚʘʣ 

ɾʠʟʟʘʭ ʚʠʣʦʷʪʠ ʰ˄ʨʣʘʥʛʘʥ ʪʫʧʨʦץʣʘʨʠ ʰʘʨʦʠʪʠʜʘ ɸʣʴʙʠʪ ʩʪʠʤʫʣʷʪʦʨʠʥʠʥʛ ʯʠʛʠʪ 

ʫʥʠʙ ʯʠץʠʰ ʜʘʨʘʞʘʩʠʛʘ ʪʘʲʩʠʨʠ, ס˄ʟʘʥʠ ʇʘʭʪʘʢʦʨ-1 ʥʘʚʠ, 2015-2017 ʡʠʣʣʘʨ 

 

 

ɶʨʪʘʯʘ 3 ʡʠʣʜʘ ʥʘʟʦʨʘʪʜʘ 73,5, ʜʘʣʙʨʦʥʜʘ 73,8, ʋʟʛʫʤʠʜʘ 88,4, ɸʣʴʙʠʪ ʙʠʣʘʥ ʯʠʛʠʪʛʘ 50-100 ʤʣ/ʪ 

ʤʝʲʸʨʣʘʨʜʘ ʠʰʣʦʚ ʙʝʨʠʣʛʘʥʜʘ 78,7-89,1 % ʯʠʛʠʪ ʫʥʠʙ ʯʠץʠʙ, ʫʥʫʚʯʘʥʣʠʢ ʜʘʨʘʞʘʩʠ ʥʘʟʦʨʘʪʛʘ 

 ̄ɺʘʨʠʘʥʪʣʘʨ 

ʏʠʛʠʪʛʘ 

ʵʢʠʰʜʘʥ 

ʦʣʜʠʥ 

ʠʰʣʦʚ 

ʙʝʨʠʰ  

ʏʠʛʠʪʥʠʥʛ ʫʥʠʙ 

ʯʠץʠʰ ʜʘʨʘʞʘʩʠ, % 
ɶʨʪʘʯʘ 

% 

ʅʘʟʦʨʘʪʜʘʥ 

ʬʘʨץʠ, % 
2015 2016 2017 

1 ʅʘʟʦʨʘʪ - 72,8 70,6 77,2 73,5 - 

2 ɼʘʣʙʨʦʥ 6,5 ʢʛ/ʪ 70,2 69,2 82,0 73,8 0,3 

3 ʋʟʛʫʤʠ 0,8 ʣ/ʪ 84,4 88,4 92,4 88,4 14,9 

4 ɸʣʴʙʠʪ 50 ʤʣ/ʪ 80,8 80,2 88,8 83,3 9,8 

5 ɸʣʴʙʠʪ 75 ʤʣ/ʪ 84,6 90,8 92,0 89,1 15,6 

6 ɸʣʴʙʠʪ 100 ʤʣ/. 70,2 76,2 89,6 78,7 5,2 
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ʥʠʩʙʘʪʘʥ ʋʟʛʫʤʠʜʘ 14,9, ɸʣʴʙʠʪʜʘ 5,2-15,6 % ʶץʦʨʠ ʙ˄ʣʛʘʥʠ ʘʥʠץʣʘʥʜʠ. 

ɹʫ ˄ʟ ʥʘʚʙʘʪʠʜʘ ס˄ʟʘʥʠʥʛ ˄ʩʠʰ ʨʠʚʦʞʣʘʥʠʰʠʛʘ ʠʞʦʙʠʡ ʪʘʲʩʠʨʠʥʠ ʢ˄ʨʩʘʪʜʠ. 
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248-256. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʘ ʘʢʪʫʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʥʘʨʘʩʪʘʶʱʝʡ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ, ʧʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʙʠʦʩʬʝʨʥʳʡ ʧʦʜʭʦʜ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ ʧʦʯʚʳ ʠ ʨʘʟʨʘʙʦʪʘʥʳ ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʳʝ ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ 

ʧʨʠʩʥʠʞʝʥʠʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʘ, ʧʣʦʜʦʨʦʜʠʝ, ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, 

ʙʠʦʛʝʥʥʳʝ ʵʣʝʤʝʥʪʳ. 

Annotation. The current problem of efficient agriculture in conditions of increasing soil degradation is 

considered, a new biospheric approach to determining the ecological functions of the soil is proposed, and 

agromeliorative nature-like technologies have been developed for complex effects on soil properties that ensure 

the restoration and increase of soil fertility while reducing anthropogenic stress.  

Keywords: soil, fertility, nature-like technologies, organic matter, biogenic elements. 

 

ɺʚʝʜʝʥʠʝ. ɹʠʦʩʬʝʨʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʢʘʧʠʪʘʣʘ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʯʝʩʪʚʘ ʙʝʟ ʥʘʨʫʰʝʥʠʷ 

ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʧʨʠʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺ ʥʘʫʯʥʦʤ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʡ ʩʬʝʨʦʡ ʚʩʝʭ ʚʠʜʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʤʝʣʠʦʨʘʮʠʶ. ʇʦʯʚʘ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʙʠʦʩʬʝʨʳ, ʥʘ ʢʦʪʦʨʫʶ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚʦʟʜʝʡʩʪʚʫʶʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ 
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ʩʚʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦ-ʚʣʘʛʦ-ʛʘʟʦʦʙʤʝʥʘ ʠ ʤʠʛʨʘʮʠʠ ʙʠʦʛʝʥʥʳʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʙʠʦʩʬʝʨʝ, ʢʘʢ ʚ ʤʘʣʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʚ ʙʦʣʴʰʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʢʨʫʛʦʚʦʨʦʪʝ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʦʣʦʞʝʥʠʷ ʨʦʩʩʠʡʩʢʦʡ ʠ ʤʠʨʦʚʦʡ ʥʘʫʢʠ ʩʦʩʪʦʷʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʯʚʘ ʠ ʧʦʯʚʝʥʥʳʡ 

ʧʦʢʨʦʚ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʠ ʥʝʟʘʤʝʥʠʤʦʡ ʯʘʩʪʴʶ ʙʠʦʩʬʝʨʳ, ʦʩʥʦʚʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ [1,2 ʠ ʜʨ.]. ʆʥʘ ʦʢʘʟʳʚʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʫʩʣʫʛʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤʠ ʬʫʥʢʮʠʷʤʠ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʫʛʠ ï ʵʪʦ ʦʙʝʩʧʝʯʝʥʠʝ ʯʝʣʦʚʝʯʝʩʪʚʘ 

ʧʨʠʨʦʜʥʳʤ ʢʘʧʠʪʘʣʦʤ, ʟʜʦʨʦʚʦʡ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ, ʠʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ 

çʧʨʦʜʫʢʪʘʤʠè. ʋʪʨʘʪʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʧʦʯʚ ʧʦʩʪʘʚʠʪ ʧʦʜ ʫʛʨʦʟʫ ʩʘʤʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʙʠʦʩʬʝʨʳ. ɿʘʨʫʙʝʞʥʳʝ ʵʢʩʧʝʨʪʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ ʨʦʣʴ ʧʦʯʚʳ, ʢʘʢ ʚ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʤ ʧʣʘʥʝ, ʪʘʢ ʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʙʠʦʩʬʝʨʳ ʚ ʮʝʣʦʤ [3, 4, 5 ʠ 

ʜʨ.]. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʫʛʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʠ ʚ ʵʪʦʤ ʧʣʘʥʝ ʜʦʣʞʥʦ 

ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʩʦʭʨʘʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʧʦʯʚʳ. ɺ ʨʘʙʦʪʘʭ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ (ɺ.ʄ. 

ʌʨʠʜʣʘʥʜ, 1977, ɻ.ɺ. ɼʦʙʨʦʚʦʣʴʩʢʠʡ, ɽ.ɼ. ʅʠʢʠʪʠʥ, 2000, ɼ.ʉ. ʆʨʣʦʚ ʠ ʜʨ., 2001) ʨʘʩʩʤʦʪʨʝʥʳ 

ʦʪʜʝʣʴʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʧʦʯʚʳ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʦʝ ʠʭ ʦʧʠʩʘʥʠʝ ʚʳʧʦʣʥʠʣ ɺ.ʀ. ʂʠʨʶʰʠʥ ʚ 

ʩʚʦʝʤ ʫʯʝʙʥʠʢʝ ɸʛʨʦʥʦʤʠʯʝʩʢʦʝ ʧʦʯʚʦʚʝʜʝʥʠʝ [6]. ʆʥ ʦʙʦʙʱʠʣ ʠ ʜʝʪʘʣʴʥʦ ʨʘʩʩʤʦʪʨʝʣ ʦʩʥʦʚʥʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʧʦʯʚʳ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʝʝ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʩʚʦʡʩʪʚʦʤ - 

ʧʣʦʜʦʨʦʜʠʝʤ, ʟʘʚʠʩʷʱʠʤ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʫʛʣʝʨʦʜʘ, ʥʘʣʠʯʠʷ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʤʠʥʝʨʘʣʦʚ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʦʵʪʦʤʫ 

ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʜʦʣʞʥʦ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʙʠʦʩʬʝʨʥʳʭ ʧʨʠʥʮʠʧʘʭ 

ʚʢʣʶʯʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʠʨʦʜʥʳʝ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ, 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʯʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʈʦʩʩʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʨʘʩʪʘʶʱʘʷ 

ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʦʧʫʩʪʳʥʠʚʘʥʠʶ, ʵʨʦʟʠʠ, ʟʘʩʦʣʝʥʠʶ, ʟʘʛʨʷʟʥʝʥʠʶ, ʧʦʜʪʦʧʣʝʥʠʶ ʠ 

ʧʨʦʯʠʤ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʤʠʨʦʚʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʩʝʢʪʦʨʘ. ʇʦ ʧʦʩʣʝʜʥʠʤ ʜʘʥʥʳʤ ʚ ʈʦʩʩʠʠ 51,7% ʧʘʭʦʪʥʳʭ ʩ ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ, 43,8% 

ʥʫʞʜʘʶʪʩʷ ʚ ʠʟʚʝʩʪʢʦʚʘʥʠʠ, 24,3 % ʚ ʬʦʩʬʦʨʠʪʦʚʘʥʠʠ, 11,5 % ʩ ʥʠʟʢʠʤ ʠ ʦʯʝʥʴ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʢʘʣʠʷ, ʚʦʜʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ ʧʦʜʚʝʨʞʝʥʦ ʦʢʦʣʦ 28,2 % ʧʘʭʦʪʥʳʭ ʧʦʯʚ [7]. 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʟʦʚʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ 

ʠ ʧʦʚʳʰʝʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, ʧʦʣʫʯʠʣʦ ʨʘʟʚʠʪʠʝ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʦʝ 

(ʦʨʛʘʥʠʯʝʩʢʦʝ) ʟʝʤʣʝʜʝʣʠʝ, ʧʨʠʤʝʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʭ ʘʛʨʦ- ʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ, ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚʳ [8]. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʨʘʙʦʪʝ [9] ʧʨʠʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʚʳʰʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʧʦʜ ʢʦʪʦʨʳʤʠ çéʧʦʥʠʤʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ, ʤʘʢʩʠʤʘʣʴʥʦ 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʫʛʣʝʨʦʜʘ ʠ ʩʥʠʞʘʶʱʠʝ 

ʧʦʩʪʫʧʣʝʥʠʝ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʢʨʫʛʦʚʦʨʦʪ, ʪʝʤ ʩʘʤʳʤ ʫʤʝʥʴʰʘʷ ʘʥʪʨʦʧʦʛʝʥʥʫʶ 

ʥʘʛʨʫʟʢʫ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫéè ʂʦʥʮʝʧʮʠʷ ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʙʦʣʝʝ 

ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ: ʨʝʛʫʣʷʨʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʧʦʯʚʫ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʫʩʪʦʡʯʠʚʦʤʫ ʥʘʢʦʧʣʝʥʠʶ ʛʫʤʫʩʘ [10]. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ, ʚ ʧʨʠʨʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʥʝ ʦʙʨʘʟʫʝʪʩʷ ʦʪʭʦʜʦʚ, ʚʩʷ ʦʙʨʘʟʦʚʘʚʰʘʷʩʷ ʤʘʪʝʨʠʷ 

ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠ ʚʦʚʣʝʢʘʝʪʩʷ ʚ ʩʠʩʪʝʤʫ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʨʫʛʦʚʦʨʦʪʦʚ, ʧʨʠ ʵʪʦʤ ʵʢʦʥʦʤʷʪʩʷ 

ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʝʨʴ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʦʣʞʥʳ ʚʥʫʪʨʠʩʠʩʪʝʤʥʦ ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʢʨʫʛʦʚʦʨʦʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʵʥʝʨʛʠʶ ʠ ʚʝʱʝʩʪʚʦ ʚ ʧʨʦʮʝʩʩʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʦ ʩʚʦʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʧʦʯʚʫ ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʳʝ ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʦʯʚʦʫʣʫʯʰʘʶʱʠʝ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʧʦʣʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (ʩʠʜʝʨʘʮʠʷ, 

ʟʘʧʘʰʢʘ ʩʦʣʦʤʳ ʠ ʧʦʞʥʝʚʥʳʭ ʦʩʪʘʪʢʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʨʤʠʢʦʤʧʦʩʪʦʚ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ); 

ʧʦʯʚʦʩʙʝʨʝʛʘʶʱʠʝ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʩʪʨʫʢʪʫʨʫ (ʤʫʣʴʯʠʨʦʚʘʥʠʝ, ʟʝʣʝʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʚʥʝʩʝʥʠʝ 

ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʧʨ.); ʨʝʛʫʣʠʨʫʶʱʠʝ ʧʨʠʨʦʜʥʳʝ 

ʤʝʭʘʥʠʟʤʳ (ʩʝʚʦʦʙʦʨʦʪʳ, ʬʠʪʦʤʝʣʠʦʨʘʮʠʷ, ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ, ʧʨʠʤʝʥʝʥʠʝ 

ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʧʨ.). 
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ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠʨʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʟʘʯʘʩʪʫʶ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʘʤʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʯʠʩʪʦʤ ʚʠʜʝ, ʥʘʧʨʠʤʝʨ, ʪʦʨʬ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʣʦʭʦ ʧʦʜʜʘʝʪʩʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʤʫ 

ʨʘʟʣʦʞʝʥʠʶ, ʠʤʝʝʪ ʢʠʩʣʫʶ ʨʝʘʢʮʠʶ ʠ ʩʦʜʝʨʞʠʪ ʤʘʣʦ ʜʦʩʪʫʧʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ. ʉʚʝʞʠʡ ʥʘʚʦʟ, 

ʥʘʧʨʦʪʠʚ, ʩʦʜʝʨʞʠʪ ʤʥʦʛʦ ʨʘʩʪʚʦʨʠʤʦʛʦ ʘʟʦʪʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʫʩʠʣʝʥʥʳʡ ʨʦʩʪ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ ʚ 

ʫʱʝʨʙ ʫʨʦʞʘʡʥʦʩʪʠ, ʧʦʥʠʞʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ; ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ 

ʙʦʣʝʝ 50 ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʛʝʣʴʤʠʥʪʦʚ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʘʪʦʛʝʥʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʠ ʩʝʤʝʥʘ ʩʦʨʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʠʟ-ʟʘ ʯʝʛʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ   ʟʘʧʨʝʱʝʥʦ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʷ 

ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

ɿʝʣʝʥʳʝ ʫʜʦʙʨʝʥʠʷ ʧʦ ʫʜʦʙʨʠʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʩʨʘʚʥʠʤʳ ʩ ʥʘʚʦʟʦʤ ʠ ʷʚʣʷʶʪʩʷ ʜʦʩʪʫʧʥʳʤ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʠʩʪʦʯʥʠʢʦʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ [11]. ʊʘʢ, 1 ʪ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʣʶʧʠʥʘ 

ʫʟʢʦʣʠʩʪʥʦʛʦ ʩʦʜʝʨʞʠʪʩʷ ʚ ʩʨʝʜʥʝʤ 5,6 ʢʛ ʘʟʦʪʘ, 1,8 ʢʛ ʬʦʩʬʦʨʘ ʠ 3,5 ʢʛ ʢʘʣʠʷ, ʧʨʠ ʫʨʦʞʘʡʥʦʩʪʠ 40 

ʪ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ 5 ʪ/ʛʘ ʢʦʨʥʝʡ ʧʨʠ ʝʛʦ ʟʘʧʘʰʢʝ ʚ ʧʦʯʚʫ ʧʦʩʪʫʧʘʝʪ 500 ʢʛ/ʛʘ NPK. [12]. ʇʦ 

ʦʙʦʙʱʝʥʥʳʤ ʜʘʥʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪ ʘʟʦʪʬʠʢʩʘʮʠʠ (ʜʦʣʷ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʘʟʦʪʘ ʦʪ ʦʙʱʝʛʦ) ʩʦʩʪʘʚʣʷʝʪ 

ʜʣʷ ʣʶʮʝʨʥʳ 0,8; ʢʣʝʚʝʨʘ, ʣʶʧʠʥʘ, ʩʝʨʘʜʝʣʣʳ, ʜʦʥʥʠʢʘ, ʵʩʧʘʨʮʝʪʘ 0,7; ʟʝʨʥʦʙʦʙʦʚʳʭ 0,5; ʙʦʙʦʚʦ-

ʟʣʘʢʦʚʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ï 0,35; ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ ï 0,25. ʇʨʠʤʝʥʝʥʠʝ ʩʠʜʝʨʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʬʘʢʪʦʨʥʳʤ ʧʨʠʝʤʦʤ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʦʙʦʛʘʱʘʶʱʝʛʦ ʟʘ ʩʯʝʪ ʜʝʡʩʪʚʠʷ 

ʧʨʠʨʦʜʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʦʯʚʫ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ, ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ, ʫʣʫʯʰʘʷ ʝʝ 

ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʆʜʥʘʢʦ, ʧʨʠʤʝʥʝʥʠʝ ʩʠʜʝʨʘʮʠʠ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʧʦʯʚʝʥʥʦʡ 

ʤʘʪʨʠʮʳ ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʤʠʥʝʨʘʣʴʥʦʡ ʬʨʘʢʮʠʠ. ʅʘ ʧʦʯʚʝʥʥʦʡ ʤʘʪʨʠʮʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʝ ʨʘʟʤʝʨʘ 

ï ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʘʜʩʦʨʙʮʠʷ ʜʦ 70% ʛʫʤʫʩʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʨʘʟʫʶʱʘʷʩʷ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʘʷ ʤʘʪʨʠʮʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, 

ʦʧʨʝʜʝʣʷʶʱʝʡ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʢʘʢ ʦʩʪʨʫʢʪʫʨʝʥʥʦʩʪʴ, ʝʤʢʦʩʪʴ ʢʘʪʠʦʥʥʦʛʦ 

ʦʙʤʝʥʘ, ʧʦʨʦʟʥʦʩʪʴ ʠ ʧʨʦʯʥʦʩʪʴ ʘʛʨʝʛʘʪʦʚ [13]. 

ʉʘʧʨʦʧʝʣʝʚʳʝ ʦʪʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʧʨʠʨʦʜʥʳʤ ʨʝʩʫʨʩʘʤ ʠ ʷʚʣʷʝʪʩʷ 

ʫʥʠʢʘʣʴʥʳʤ ʩʳʨʴʝʤ, ʠʤʝʶʱʠʤ ʢʘʢ ʦʨʛʘʥʠʯʝʩʢʫʶ, ʪʘʢ ʠ ʪʦʥʢʦʜʠʩʧʝʨʩʥʫʶ ʤʠʥʝʨʘʣʴʥʫʶ ʬʨʘʢʮʠʶ, 

ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʦʢʩʠʜʳ ʢʨʝʤʥʠʷ ʠ ʢʘʣʴʮʠʷ, ʘʟʦʪ, ʩʝʨʫ, ʬʦʩʬʦʨ, ʢʘʣʠʡ ʠ ʮʝʣʳʡ ʥʘʙʦʨ ʮʝʥʥʝʡʰʠʭ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ - ʤʝʜʴ ʮʠʥʢ, ʥʠʢʝʣʴ ʠ ʜʨ. ʆʜʥʘʢʦ, ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʚ 

ʧʦʯʚʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʤʝʜʣʝʥʥʦʤʫ ʨʘʟʜʝʣʝʥʠʶ ʥʘ ʩʦʩʪʘʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ - ʘʤʠʥʦʢʠʩʣʦʪʳ, ʛʫʤʠʥʦʚʳʝ 

ʢʠʩʣʦʪʳ, ʬʫʣʴʚʦʢʠʩʣʦʪʳ ʠ ʧʨʦʯʝʝ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʠʝʤʦʚ ʜʣʷ ʠʭ 

ʘʢʪʠʚʘʮʠʠ. ʉʦʯʝʪʘʥʠʝ ʚ ʦʜʥʦʤ ʦʨʛʘʥʠʯʝʩʢʦʤ ʫʜʦʙʨʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʧʨʠʨʦʜʥʳʭ ʚʝʱʝʩʪʚ 

ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʠʭ ʥʝʜʦʩʪʘʪʢʠ ʠ ʩʦʟʜʘʪʴ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʫʜʦʙʨʠʪʝʣʴʥʦ-

ʤʝʣʠʦʨʠʨʫʶʱʠʝ ʩʤʝʩʠ ʥʘ ʠʭ ʦʩʥʦʚʝ. 

ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʘʢʪʠʚʘʮʠʠ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ 

ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʢʪʫʘʣʴʥʦʛʦ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ. ʅʘʧʨʘʚʣʝʥʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʩ ʮʝʣʴʶ ʩʪʠʤʫʣʷʮʠʠ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʘʟʦʪʬʠʢʩʘʮʠʠ (ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʠ ʥʝʩʠʤʙʠʦʪʠʯʝʩʢʦʡ), ʤʦʙʠʣʠʟʘʮʠʠ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ, ʜʝʩʪʨʫʢʮʠʠ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʛʫʤʠʬʠʢʘʮʠʠ, ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʧʘʪʦʛʝʥʦʚ. ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʤʝʩʝʡ.   

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ. ɺ ʌɻɹʅʋ çʌʅʎ ɺʅʀʀɻʠʄ ʠʤ ɸ.ʅ. ʂʦʩʪʷʢʦʚʘ ʨʘʟʨʘʙʦʪʘʥʦ ʠ 

ʟʘʧʘʪʝʥʪʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʫʜʦʙʨʠʪʝʣʴʥʦ-ʤʝʣʠʦʨʠʨʫʶʱʠʭ ʩʤʝʩʝʡ ʥʘ ʦʩʥʦʚʝ ʩʘʧʨʦʧʝʣʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʦʢʘʟʳʚʘʪʴ ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʯʚʫ, ʩʪʠʤʫʣʠʨʫʷ ʧʨʦʮʝʩʩʳ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʷ [14, 15]. 

ʉʦʩʪʘʚ ʩʤʝʩʝʡ ʚʢʣʶʯʘʝʪ ʢʘʨʙʦʥʘʪʥʳʡ ʩʘʧʨʦʧʝʣʴ, ʪʦʨʬ, ʤʠʥʝʨʘʣʴʥʳʝ ʬʦʨʤʳ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ 

ʨʘʩʪʝʥʠʡ ʠ ʢʦʤʧʦʟʠʮʠʶ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʥʠʟʤʦʚ (ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʝ, ʤʦʣʦʯʥʦʢʠʩʣʳʝ, 

ʘʟʦʪʦʬʠʢʩʠʨʫʶʱʠʝ ʙʘʢʪʝʨʠʠ). ɺ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʜʦʧʫʩʪʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʨʬʘ, 

ʚʝʨʤʠʢʦʤʧʦʩʪʘ, ʥʘʚʦʟʘ, ʩʠʜʝʨʘʪʦʚ, ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ. ʆʙʨʘʙʦʪʢʘ ʩʤʝʩʝʡ ʤʠʢʨʦʙʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ 

ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩʳ ʛʫʤʠʬʠʢʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʩʤʝʩʠ. ʇʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʠʪʝʣʴʥʦ-

ʤʝʣʠʦʨʠʨʫʶʱʠʭ ʩʤʝʩʝʡ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʦʪʥʦʩʠʪʩʷ ʢ 

ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʧʦʜʙʦʨʘ 

ʫʜʦʙʨʠʪʝʣʴʥʦ-ʤʝʣʠʦʨʠʨʫʶʱʠʭ ʩʤʝʩʝʡ ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [16]. 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʤʝʩʝʡ ʠ ʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʦʚʝʜʝʥʳ ʤʥʦʛʦʣʝʪʥʠʝ ʧʦʣʝʚʳʝ 

ʠʩʧʳʪʘʥʠʷ ʚ ʆʆʆ ʉʘʧʨʦʧʝʣʴ - ʂʘʤʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʩʘʧʨʦʧʝʣʷ ʦʟʝʨʘ ɹʝʣʦʝ ʠ ʩʤʝʩʠ 
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ʩʘʧʨʦʧʝʣʷ ʩ ʥʘʚʦʟʦʤ ʥʘ ʧʣʦʜʦʨʦʜʠʝ ʚʳʱʝʣʦʯʝʥʥʦʛʦ ʯʝʨʥʦʟʝʤʘ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʦʛʦ ʩʦʩʪʘʚʘ, ʠ 

ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨ ʠʟʫʯʘʣʦʩʴ ʚ ʧʦʣʝʚʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ ʥʘ ʫʯʘʩʪʢʝ ʚ ʢʦʣʭʦʟʝ ʠʤ. ʏʢʘʣʦʚʘ 

ʊʫʢʘʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʨʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ʅʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʢʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʜʝʣʷʥʢʠ, 

ʧʣʦʱʘʜʴʶ ʢʘʞʜʘʷ 4500 ʤĮ, ʨʘʟʤʝʱʝʥʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ ʨʷʜ. ʀʟʫʯʘʣʦʩʴ 5 ʚʘʨʠʘʥʪʦʚ: 1. ʂʦʥʪʨʦʣʴ 

ï ʘʛʨʦʭʠʤʠʯʝʩʢʠʡ ʬʦʥ; 2. ʌʦʥ + ʩʘʧʨʦʧʝʣʴ 30 ʪ/ʛʘ; 3. ʌʦʥ + ʩʘʧʨʦʧʝʣʴ 45 ʪ/ʛʘ; 4. ʌʦʥ + ʩʘʧʨʦʧʝʣʴ 30 

ʪ/ʛʘ + ʥʘʚʦʟ 45 ʪ/ʛʘ; 5. NPK ʠʟ ʨʘʩʯʝʪʘ ʥʘ ʧʣʘʥʠʨʫʝʤʳʡ ʫʨʦʞʘʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 3-ʭ ʣʝʪ ʚ 3-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʚ ʩʦʩʪʘʚʝ ʧʦʣʝʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ ʥʘ 

ʢʫʣʴʪʫʨʘʭ ʢʘʨʪʦʬʝʣʴ (ʧʝʨʚʳʝ 2 ʛʦʜʘ) ʠ ʢʫʢʫʨʫʟʘ. ʉʘʧʨʦʧʝʣʴ ʚʣʘʞʥʦʩʪʴʶ 60 % ʠ ʥʘʚʦʟ ʚʥʦʩʠʣʠ ʧʦʜ 

ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ ʦʜʠʥ ʨʘʟ ʚ ʯʝʪʳʨʝ ʛʦʜʘ, ʘ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʝʞʝʛʦʜʥʦ. 

ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚʳ: ʛʫʤʫʩ ʧʦ ʊʶʨʠʥʫ 7,6 %, pH ï 5,6, ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ï 

4,76 ʤʛ-ʵʢʚ ʥʘ 100 ʛ, ʧʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ (ʈ2ʆ5) ï 247 ʤʛ/ʢʛ, ʦʙʤʝʥʥʳʡ ʢʘʣʠʡ (ʂ2ʆ) ï 215 ʤʛ/ʢʛ.  

ɺʥʝʩʝʥʠʝ ʩʘʧʨʦʧʝʣʷ ʚ ʜʦʟʘʭ 30-45 ʪ/ʛʘ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ. ʉʫʤʤʘ 

ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 3,4 ʤʛ-ʵʢʚ/100 ʛ. ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʥʘ 10 ʤʛ/ʢʛ, ʘ 

ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʥʘ 16 ʤʛ/ʢʛ. ʅʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʝʥ ʧʨʠ ʚʥʝʩʝʥʠʠ ʩʤʝʩʠ ʩʘʧʨʦʧʝʣʷ ʩ 

ʥʘʚʦʟʦʤ. ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʩʦʩʪʘʚʠʣʘ 16-30% ʚ ʧʝʨʚʳʡ ʛʦʜ ʠ 20-53% ʚʦ ʚʪʦʨʦʡ ʛʦʜ; 

ʢʫʢʫʨʫʟʳ 21-57%. (ʪʘʙʣʠʮʘ -1). 

1-ʊʘʙʣʠʮʘ 

 ʋʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʠ ʢʫʢʫʨʫʟʳ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʧʦ ʛʦʜʘʤ ʜʝʡʩʪʚʠʷ ʩʘʧʨʦʧʝʣʷ ʦʟ. 

ɹʝʣʦʝ 

 

 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 

ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 

ʂʘʨʪʦʬʝʣʴ 

1-ʚʳʡ ʛʦʜ 

ʂʘʨʪʦʬʝʣʴ 

2-ʦʡ ʛʦʜ 

ʂʫʢʫʨʫʟʘ 

3-ʠʡ ʛʦʜ 

1. ɸʛʨʦʭʠʤʠʯʝʩʢʠʡ ʬʦʥ 88 80 229 

2. ʉʘʧʨʦʧʝʣʴ 30 ʪ/ʛʘ 102 96 278 

3. ʉʘʧʨʦʧʝʣʴ 45 ʪ/ʛʘ 108 110 317 

4.ʉʘʧʨʦʧʝʣʴ 30 ʪ/ʛʘ + ʥʘʚʦʟ 45 

ʪ/ʛʘ 

116 113 325 

5. NPK  123 105 348 

 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʫʜʦʙʨʠʪʝʣʴʥʦ-ʤʝʣʠʦʨʠʨʫʶʱʠʭ ʩʤʝʩʝʡ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʯʝʨʥʦʟʝʤʘʭ ʠ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚʘʭ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʪʝʯʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʅʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚʘʭ ʥʘ ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʩʠʩʪʝʤʝ çʊʠʥʢʠ-2è 

ʈʷʟʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʚ 2014 ʛʦʜʫ ʙʳʣ ʟʘʣʦʞʝʥ ʤʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ ʥʘ ʜʝʣʷʥʢʘʭ 100 ʤ
2
: ʚ ʧʝʨʚʳʡ ʛʦʜ 

ʚʦʟʜʝʣʳʚʘʣʩʷ ʷʨʦʚʦʡ ʷʯʤʝʥʴ ʩʦʨʪʘ ʂʨʠʥʠʯʥʳʡ, ʚʦ ʚʪʦʨʦʡ ï ʨʘʧʩ ʩʦʨʪʘ ɺʠʟʠʪ ʠ ʚ ʪʨʝʪʠʡ - ʦʚʝʩ ʩʦʨʪʘ 

ɻʦʨʠʟʦʥʪ. ʆʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʚ 4-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʩ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʤ ʨʘʟʤʝʱʝʥʠʝʤ. 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ: ʢʦʥʪʨʦʣʴ, ʚʥʝʩʝʥʠʝ ʩʘʧʨʦʧʝʣʷ 10 ʪ/ʛʘ ʚʣʘʞʥʦʩʪʴʶ ʜʦ 10 %, ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʠʪʝʣʴʥʦ-

ʤʝʣʠʦʨʠʨʫʶʱʝʡ ʩʤʝʩʠ [17]. ʉʘʧʨʦʧʝʣʴ ʠ ʩʤʝʩʴ ʚʥʦʩʠʣʠ ʧʦ ʟʷʙʣʝʚʦʡ ʚʩʧʘʰʢʝ ʠʟ ʨʘʩʯʝʪʘ ʦʜʠʥ ʨʘʟ ʥʘ 

3 ʛʦʜʘ.  

ʅʘʠʙʦʣʴʰʠʝ ʫʨʦʞʘʠ ʠ ʥʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʟʘʧʘʪʝʥʪʦʚʘʥʥʦʡ ʩʤʝʩʠ. ɺ ʧʝʨʚʳʡ ʛʦʜ ʧʨʠʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʩʦʩʪʘʚʠʣ 59,1 % ʧʨʠ 

ʫʨʦʞʘʡʥʦʩʪʠ 3,34 ʪ/ʛʘ. ʇʨʠʨʦʩʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦ ʢʦʨʤʦʚʳʤ ʝʜʠʥʠʮʘʤ 58,8 %, ʧʦ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ 

59,6 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʅʘ ʚʪʦʨʦʡ ʛʦʜ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʧʩʘ ʟʘ ʜʚʘ ʫʢʦʩʘ ʩʦʩʪʘʚʠʣʘ 

89 ʪ/ʛʘ (ʥʘ ʟʝʣʝʥʳʡ ʢʦʨʤ). ʇʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʥʘ 97,5 %, ʘ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʥʘ 

71,7 % ʚʳʰʝ ʢʦʥʪʨʦʣʷ. ʅʘ 3-ʠʡ ʛʦʜ ʫʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ ʩʦʩʪʘʚʠʣʘ 3,79 ʪ/ʛʘ, ʯʪʦ ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʚʘʨʠʘʥʪʘ ʥʘ 27,1 %. ʇʦ ʢʦʨʤʦʚʳʤ ʝʜʠʥʠʮʘʤ ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʠʣ 27, 3 % ʠ ʧʦ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ï 27, 2 

%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʤʝʩʝʡ ʥʘ ʦʩʥʦʚʝ ʩʘʧʨʦʧʝʣʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʝʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʤ ʧʨʠʝʤʦʤ. 

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. ɼʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʝʛʨʘʜʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʙʠʦʣʦʛʠʟʘʮʠʷ ʟʝʤʣʝʜʝʣʠʷ, 

ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
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ʧʦʯʚʦʩʙʝʨʝʛʘʶʱʠʭ ʠ ʧʦʯʚʦʫʣʫʯʰʘʶʱʠʭ  ʧʨʠʨʦʜʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʧʦʧʦʣʥʝʥʠʝ ʧʦʯʚʳ ʦʨʛʘʥʠʯʝʩʢʠʤ 

ʫʛʣʝʨʦʜʦʤ ʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠʟ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʚ ʧʨʦʮʝʩʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʝʤʦʚ, ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʚʩʝ ʵʪʦ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ  ʨʘʩʰʠʨʝʥʥʦʤʫ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ 

ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʟʘ ʩʯʝʪ ʚʥʫʪʨʝʥʥʠʭ ʨʝʟʝʨʚʦʚ ʠ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʅʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʫ, 

ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʟʜʘʥʠʝ ʠʤʝʥʥʦ ʪʘʢʠʭ ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʳʭ 

ʧʨʠʝʤʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥ ʨʝʟʫʣʴʪʘʪ ʮʠʬʨʦʚʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʭʦʟʷʡʩʪʚʘ ʩ ʮʝʣʴʶ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʠʧʠʟʘʮʠʠ ʟʝʤʝʣʴ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʛʨʘʤʤʥʫʶ ʩʨʝʜʫ 

QGIS ʠ SAGA. ʆʧʨʝʜʝʣʝʥʳ ʬʘʢʪʦʨʳ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ: 

ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ ʠ ʵʨʦʟʠʷ. ɺʳʜʝʣʝʥʳ ʧʷʪʴ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʟʝʤʝʣʴ. ʇʨʝʦʙʣʘʜʘʝʪ ʛʨʫʧʧʘ 

ʛʠʜʨʦʤʦʨʬʥʦ-ʵʨʦʟʠʦʥʥʳʭ ʟʝʤʝʣʴ (48,2%). ʎʠʬʨʦʚʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʦ ʦʩʥʦʚʥʳʤ 

ʢʦʤʧʦʥʝʥʪʘʤ ʣʘʥʜʰʘʬʪʘ ʠ ʩʚʦʡʩʪʚʘʤ ʧʦʯʚ ʧʦʤʦʛʣʦ ʦʧʨʝʜʝʣʠʪʴ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ 

ʟʝʤʝʣʴ ʜʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ɼʣʷ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʭʦʟʷʡʩʪʚʘ ʥʝʚʦʟʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʦʥʘʣʴʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ, ʪʘʢ ʢʘʢ ʵʪʘ ʛʨʫʧʧʘ ʟʝʤʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʬʨʘʛʤʝʥʪʘʨʥʦ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʵʨʦʟʠʦʥʥʳʭ ʠ ʛʠʜʨʦʤʦʨʬʥʳʭ 

ʟʝʤʣʷʭ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʳ, ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʟʝʤʝʣʴ, ʣʠʤʠʪʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ, 

ʨʝʣʴʝʬ, ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ, ʬʠʟʠʯʝʩʢʘʷ ʛʣʠʥʘ, ʢʘʨʪʳ, ʵʨʦʟʠʷ. 

 

ɺʚʝʜʝʥʠʝ. ʆʜʥʦʡ ʠʟ ʧʝʨʚʦʩʪʝʧʝʥʥʳʭ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʩʝʣʴʩʢʠʤʭʦʟʷʡʩʪʚʦʤ ʷʚʣʷʝʪʩʷ 

ʨʝʘʣʠʟʘʮʠʷ ʧʨʠʥʮʠʧʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ. ʇʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ ʝʜʠʥʦʝ ʵʢʦʣʦʛʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʥʷʪʠʝ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʣʠ ʩʚʷʟʳʚʘʝʪ ʚʦʝʜʠʥʦ ʜʦʩʪʠʞʝʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʵʬʬʝʢʪʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʦʪ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʝʤʣʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ 

ʟʘʪʨʘʪʘʭ, ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʩʦʭʨʘʥʝʥʠʝʤ ʠ ʫʣʫʯʰʝʥʠʝʤ ʟʝʤʣʠ ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʬʘʢʪʦʨʦʚ ʚʟʘʠʤʥʦ ʦʙʫʩʣʦʚʣʝʥʳ ʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ. ʅʝʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʳʭ ʟʝʤʝʣʴ, ʩʥʠʞʝʥʠʶ ʠʭ 

ʧʣʦʜʦʨʦʜʠʷ ʠ ʫʤʝʥʴʰʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʫʭʫʜʰʝʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ [1-4, 8, 9, 11, 12]. ʇʨʦʙʣʝʤʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʘʢʪʫʘʣʴʥʦʡ ʚ ʨʘʤʢʘʭ 

ʨʝʘʣʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʜʲʝʤʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʩʪʨʘʥʝ [18]. ʃʶʙʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʣʠ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʣʠʷʝʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʝʝ ʢʘʯʝʩʪʚʘ, ʢʘʢ ʚ ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ, 

ʪʘʢ ʠ ʚ ʭʫʜʰʫʶ (ʯʘʱʝ ʚʩʝʛʦ) [5-7, 16]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʦʩʪʨʦ ʩʪʦʠʪ ʟʘʜʘʯʘ ʮʠʬʨʦʚʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʯʪʦ ʦʪʚʝʯʘʝʪ ʢʦʥʮʝʧʮʠʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʚʝʩʪʠ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʯʘʩʪʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ ʥʘ ʦʩʥʦʚʝ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʠʧʠʟʘʮʠʠ 

ʟʝʤʝʣʴ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʢʦʣʭʦʟʘ ʠʤʝʥʠ ɺʘʭʠʪʦʚʘ 

ɹʘʨʜʳʤʩʢʦʛʦ ʦʢʨʫʛʘ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (ʅʝʯʝʨʥʦʟʝʤʥʘʷ ʟʦʥʘ). ʇʣʦʱʘʜʴ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʟʘʥʠʤʘʝʪ 4826 ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʘʰʥʠ ï 1288,02 ʛʘ. 

ʊʝʨʨʠʪʦʨʠʷ ʭʦʟʷʡʩʪʚʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʟʦʥʝ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ (ʅʝʯʝʨʥʦʟʝʤʥʘʷ 

ʟʦʥʘ). ʂʣʠʤʘʪ ï ʫʤʝʨʝʥʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩʦ ʩʨʝʜʥʝʤʝʩʷʯʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʷʥʚʘʨʷ ï -15,8Áʉ, 

ʠʶʣʷ ï +18,1Áʉ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʳʰʝ +10Áʉ ï 120 ʜʥʝʡ, ʛʦʜʦʚʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 497 ʤʤ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʚʳʧʘʜʘʝʪ ʚ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ï 280 ʤʤ. ɺ 

ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʧʨʝʦʙʣʘʜʘʶʪ ʜʝʨʥʦʚʦ-ʩʨʝʜʥʝ- ʠ ʩʣʘʙʦʧʦʜʟʦʣʠʩʪʳʝ ʛʣʠʥʠʩʪʳʝ ʠ ʩʫʛʣʠʥʠʩʪʳʝ 

ʧʦʯʚʳ [13]. 

ʆʙʲʝʢʪʘʤʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʥʠʟʰʠʝ ʝʜʠʥʠʮʳ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʝʣʝʥʠʷ ï 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʘʨʝʘʣʳ ʘʛʨʦʣʘʥʜʰʘʬʪʘ (ʕɸɸ), ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʠʫʨʦʯʝʥʥʦʩʪʴʶ ʢ ʵʣʝʤʝʥʪʫ ʤʝʟʦʨʝʣʴʝʬʘ, ʪʠʧʦʤ ʤʠʢʨʦʨʝʣʴʝʬʘ, 
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ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ, ʵʣʝʤʝʥʪʘʨʥʳʤ ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʣʘʥʜʰʘʬʪʦʤ, ʛʝʦʭʠʤʠʯʝʩʢʠʤʠ 

ʙʘʨʴʝʨʘʤʠ, ʤʠʢʨʦʢʣʠʤʘʪʦʤ, ʙʠʦʮʝʥʦʟʦʤ. ʈʘʟʤʝʨʳ ʕɸɸ ʦʙʳʯʥʦ ʩʦʠʟʤʝʨʠʤʳ ʩ ʨʘʟʤʝʨʘʤʠ ʵʣʝʤʝʥʪʦʚ 

ʤʝʟʦʨʝʣʴʝʬʘ ʠʣʠ ʬʦʨʤʘʤʠ ʤʠʢʨʦʨʝʣʴʝʬʘ [1-4]. 

ɸʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʪʠʧʠʟʘʮʠʷ ʟʝʤʝʣʴ ʚʳʧʦʣʥʝʥʘ ʥʘ ʦʩʥʦʚʝ ʩʝʨʠʠ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ. 

ɹʘʟʦʚʦʡ ʢʘʨʪʦʡ ʧʦʩʣʫʞʠʣʘ ʦʮʠʬʨʦʚʘʥʥʘʷ ʧʦʯʚʝʥʥʘʷ ʢʘʨʪʘ ʭʦʟʷʡʩʪʚʘ ʤʘʩʰʪʘʙʘ 1:10000. ɹʘʟʘ ʜʘʥʥʳʭ 

ʩʚʦʡʩʪʚ ʧʦʯʚ ʩʦʩʪʘʚʣʝʥʘ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ ʧʦʯʚʝʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʭʦʟʷʡʩʪʚ ɹʘʨʜʳʤʩʢʦʛʦ 

ʨʘʡʦʥʘ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ 1975 ʛ. [13]. ʉʝʨʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʢʘʨʪ ʩʦʟʜʘʥʘ ʥʘ ʦʩʥʦʚʝ ʛʣʦʙʘʣʴʥʦʡ 

ʎʄʈ FABDEM c ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 1'' (ʨʘʟʤʝʨ ʷʯʝʡʢʠ 30ʭ30 ʤ) 

(https://data.bris.ac.uk/data/dataset). ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʢʘʨʪ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʛʨʘʤʤʥʫʶ ʩʨʝʜʫ QGIS ʠ 

SAGA. ʄʘʩʰʪʘʙ 1:50000. ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ WGS 84, ʩʧʨʦʝʮʠʨʦʚʘʥʥʘʷ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʫʶ 

ʧʦʧʝʨʝʯʥʫʶ ʧʨʦʝʢʮʠʶ ʄʝʨʢʘʪʦʨʘ. 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ. ɸʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʪʠʧʠʟʘʮʠʷ ʟʝʤʝʣʴ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʘʥʘʣʠʟʘ ʪʝʨʨʠʪʦʨʠʠ [3, 4, 8]. ʆʩʥʦʚʦʡ ʷʚʣʷʝʪʩʷ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʝʣʴʝʬʘ ʧʦ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʫʪʝʤ ʦʙʨʘʙʦʪʢʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ, 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʠ ʤʦʜʝʣʝʡ ʨʝʣʴʝʬʘ [16].  

ʈʝʣʴʝʬ ʪʝʨʨʠʪʦʨʠʠ ʭʦʟʷʡʩʪʚʘ ʭʦʣʤʠʩʪʦ-ʫʚʘʣʠʩʪʳʡ ʩ ʚʳʩʦʪʘʤʠ 178ï252 ʤ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ 

ʨʘʩʧʦʣʦʞʝʥʘ ʜʦʣʠʥʳ ʨʝʢ ɹʨʶʟʣʷ ʠ ɹʦʣʴʰʘʷ ʅʶʥʷ, ʢ ʫʨʝʟʫ ʚʦʜʳ ʢʦʪʦʨʳʭ ʧʨʠʫʨʦʯʝʥʳ ʥʘʠʤʝʥʴʰʠʝ 

ʦʪʤʝʪʢʠ ʚʳʩʦʪ 141ï159 ʤ, ʢ ʧʦʡʤʘʤ ʨʝʢ ʧʨʠʤʳʢʘʶʪ ʙʝʩʩʪʦʯʥʳʝ ʠ ʣʦʞʙʠʥʦʦʙʨʘʟʥʳʝ ʧʦʥʠʞʝʥʠʷ. 

ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʶʪ ʩʢʣʦʥʳ ʢʨʫʪʠʟʥʦʡ 3-5 , ʥʘ ʟʘʧʘʜʝ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʫʢʣʦʥʳ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʟʨʘʩʪʘʶʪ ʜʦ 5ï10 . ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʫʛʦʜʠʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʫʢʣʦʥʘʤʠ ʜʦ 5 . 

ɺ ʩʪʨʦʝʥʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʯʘʩʪʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʦʙʣʘʜʘʶʪ ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ (ʨʠʩ. 1ʘ), ʚ ʪʦʤ ʯʠʩʣʝ ʜʝʨʥʦʚʦ-ʩʣʘʙʦ- ʠ ʤʝʣʢʦʧʦʜʟʦʣʠʩʪʳʝ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʩʠʣʴʥʦʩʤʳʪʳʝ). ɼʝʨʥʦʚʦ-ʩʣʘʙʦʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ʟʘʥʠʤʘʶʪ ʚʝʨʰʠʥʳ ʠ ʩʢʣʦʥʳ ʭʦʣʤʦʚ ʠ 

ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʣʦʞʙʠʥʦʦʙʨʘʟʥʳʭ ʧʦʥʠʞʝʥʠʷʭ ʠ ʜʦʣʠʥʥʦ-ʙʘʣʦʯʥʦʡ ʩʝʪʠ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘʤʳʪʳʝ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʝ ʧʦʯʚʳ, ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʜʣʷ ʢʦʪʦʨʳʭ 

ʩʣʫʞʘʪ ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷʷ. ʂ ʩʢʣʦʥʘʤ ʧʨʠʚʝʨʰʠʥʥʳʭ ʚʦʜʦʩʙʦʨʥʳʭ ʣʦʞʙʠʥ ʠ ʙʘʣʦʢ 

ʧʨʠʫʨʦʯʝʥʳ ʜʝʨʥʦʚʳʝ ʧʦʯʚʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʝʨʥʦʚʳʝ ʦʧʦʜʟʦʣʝʥʥʳʝ. 

 

  
ʘ) ʇʦʯʚʝʥʥʘʷ ʢʘʨʪʘ ʙ) ʉʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ 

ʈʠʩ. 1 ʊʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʆʪʝʯʝʩʪʚʝʥʥʳʡ ʠ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʟʝʤʝʣʴ ʫʜʝʣʷʝʪ ʙʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ ʪʘʢʦʤʫ ʧʦʢʘʟʘʪʝʣʶ, ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚ [13, 17, 19-21]. ɺʘʨʴʠʨʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʚʘʨʴʠʨʦʚʘʥʠʷ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ: ʘʛʨʝʛʘʪʥʦʛʦ ʠ 

ʤʠʢʨʦʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʘʚʘ, ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʩʥʦʚʥʦʡ ʛʠʜʨʦʬʠʟʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʚʣʘʛʦʧʨʦʚʦʜʥʦʩʪʠ [13-15, 19]. ʊʷʞʝʣʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʷʚʣʷʝʪʩʷ ʣʠʤʠʪʠʨʫʶʱʠʤ 

ʬʘʢʪʦʨʦʤ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ [4, 14, 15]. 
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ʉʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʘʨʴʠʨʫʝʪ ʦʪ 20 ʜʦ 65 % 

(ʨʠʩ. 1ʙ). ɺʳʜʝʣʝʥʦ 5 ʢʘʪʝʛʦʨʠʡ ʕʇɸ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ ʚ ʛʦʨʠʟʦʥʪʘʭ ɸ, ɸ1, ɸʧʘʭ: 

- ʩʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ 20-30% ʠʤʝʶʪ ʧʦʯʚʳ: ʜʝʨʥʦʚʦ-ʩʣʘʙʦ- ʠ ʩʨʝʜʥʝʧʦʜʟʦʣʠʩʪʳʝ 

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʩʤʳʪʦʩʪʠ; ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʜʣʷ ʥʠʭ ʩʣʫʞʠʪ ʵʣʶʚʠʡ ʧʝʩʯʘʥʠʢʦʚ, 

ʧʣʦʱʘʜʴ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʩʦʩʪʘʚʣʷʝʪ 254 ʛʘ;  

- ʩʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ 30-40% ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʜʝʨʥʦʚʦ-ʩʨʝʜʥʝ- ʠ ʩʣʘʙʦʧʦʜʟʦʣʠʩʪʳʭ 

ʧʦʯʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʨʝʜʥʝʩʤʳʪʳʝ, ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʜʣʷ ʢʦʪʦʨʳʭ ʧʦʩʣʫʞʠʣʠ ʣʝʩʩʦʚʠʜʥʳʝ 

ʩʫʛʣʠʥʢʠ, ʪʘʢʞʝ ʚ ʵʪʫ ʢʘʪʝʛʦʨʠʶ ʚʭʦʜʷʪ ʧʦʯʚʳ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʡ ʩʝʪʠ, ʧʣʦʱʘʜʴ 1629 ʛʘ;  

- ʩʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ 40-50 % ʠʤʝʶʪ ʜʝʨʥʦʚʦ-ʩʣʘʙʦ- ʠ ʩʨʝʜʥʝʧʦʜʟʦʣʠʩʪʳʝ, ʜʝʨʥʦʚʦ-

ʛʣʝʝʚʘʪʳʝ, ʜʝʨʥʦʚʳʝ ʦʧʦʜʟʦʣʝʥʥʳʝ, ʧʦʯʚʳ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʡ ʩʝʪʠ, ʟʘʥʠʤʘʝʤʘʷ ʧʣʦʱʘʜʴ ï 2099 ʛʘ;  

- ʩʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ ʦʪ 50 ʜʦ 65%: ʜʝʨʥʦʚʦ-ʙʫʨʳʝ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʩʤʳʪʦʩʪʠ, 

ʜʝʨʥʦʚʳʝ ʥʘʤʳʪʳʝ, ʘʣʣʶʚʠʘʣʴʥʳʝ, ʟʘʥʠʤʘʝʤʘʷ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʝʡ ʧʣʦʱʘʜʴ ï 507 ʛʘ; 

- ʚ ʦʪʜʝʣʴʥʫʶ ʢʘʪʝʛʦʨʠʶ ʚʳʜʝʣʝʥʳ ʧʦʯʚʳ ʩ ʦʨʛʘʥʦʛʝʥʥʳʤ ʧʨʦʬʠʣʝʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʦʙʣʘʜʘʶʪ ʧʦʯʚʳ ʪʷʞʝʣʦ- ʠ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ, ʟʘʥʠʤʘʷ 77 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ.  

ɺ ʯʠʩʣʝ ʬʘʢʪʦʨʦʚ, ʩʥʠʞʘʶʱʠʭ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʧʦʯʚ ʭʦʟʷʡʩʪʚʘ ï ʵʨʦʜʠʨʦʚʘʥʥʦʩʪʴ 

ʠ ʧʝʨʝʫʚʣʘʞʥʝʥʥʦʩʪʴ ʧʦʯʚ. ʀʟʙʳʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʯʚ. ʕʪʦʪ ʬʘʢʪʦʨ ʣʠʤʠʪʠʨʫʝʪ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʥʠʚʝʣʠʨʫʝʪ ʜʨʫʛʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ, ʜʝʣʘʶʪ 

ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ [3, 4, 6, 11]. 

ʇʝʨʝʫʚʣʘʞʥʝʥʳʝ ʧʦʯʚʳ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʣʘʙʦʛʠʜʨʦʤʦʨʬʥʳʝ, ʟʘʥʠʤʘʶʪ 24 % ʧʣʦʱʘʜʠ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʠʫʨʦʯʝʥʳ ʦʥʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʢ ʜʦʣʠʥʥʦ-ʙʘʣʦʯʥʦʡ ʩʝʪʠ. 

ɺʳʩʦʢʘʷ ʵʥʝʨʛʠʷ ʨʝʣʴʝʬʘ ʦʧʨʝʜʝʣʷʝʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʤʳʪʳʭ ʧʦʯʚ. ʇʣʦʱʘʜʴ ʩʤʳʪʳʭ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʣʘʙʦʩʤʳʪʳʭ, ʧʦʯʚ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 1200 ʛʘ, ʠʣʠ 25% ʧʣʦʱʘʜʠ. ɺ ʥʘʠʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʩʤʳʚʫ ʧʦʜʚʝʨʞʝʥʳ ʜʝʨʥʦʚʦ-ʩʣʘʙʦ- ʠ ʤʝʣʢʦʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ʥʘ ʣʝʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʘʭ, ʘ 

ʪʘʢʞʝ ʜʝʨʥʦʚʦ-ʙʫʨʳʝ ʧʦʯʚʳ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʧʨʠʚʦʜʦʨʘʟʜʝʣʴʥʳʤ ʩʢʣʦʥʘʤ ʩ ʫʢʣʦʥʘʤʠ ʙʦʣʝʝ 3Á. 

ʅʘ ʦʩʥʦʚʝ ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʳ ʠ ʢʘʨʪʳ ʵʣʝʤʝʥʪʦʚ ʠ ʬʦʨʤ ʨʝʣʴʝʬʘ, ʚʳʜʝʣʝʥʳ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʛʨʫʧʧʳ ʟʝʤʝʣʴ (ʨʠʩ. 2): ʟʦʥʘʣʴʥʳʝ, ʵʨʦʟʠʦʥʥʳʝ, ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʦ-ʵʨʦʟʠʦʥʥʳʝ, ʛʠʜʨʦʤʦʨʬʥʦ-

ʧʦʜʯʠʥʝʥʥʳʝ, ʛʠʜʨʦʤʦʨʬʥʦ-ʧʦʡʤʝʥʥʳʝ.  

 

 
ʈʠʩ. 2. ʂʘʨʪʘ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʟʝʤʝʣʴ 
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ɿʦʥʘʣʴʥʘʷ ʛʨʫʧʧʘ ʟʝʤʝʣʴ ʟʘʥʠʤʘʝʪ ʥʘʠʤʝʥʴʰʫʶ ʧʣʦʱʘʜʴ ʚ ʧʨʝʜʝʣʘʭ ʭʦʟʷʡʩʪʚʘ (1,39%), ʢʦʪʦʨʦʡ 

ʚʦʟʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ ʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʚʢʣʶʯʠʪʴ ʚ ʛʨʫʧʧʫ ʵʨʦʟʠʦʥʥʳʭ ʟʝʤʝʣʴ, ʥʘ 

ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʠʪʩʷ ʧʦʯʪʠ ʯʝʪʚʝʨʪʴ ʪʝʨʨʠʪʦʨʠʠ ʧʣʦʱʘʜʠ ʭʦʟʷʡʩʪʚʘ (24%). ʕʨʦʟʠʦʥʥʘʷ 

ʛʨʫʧʧʘ ʟʝʤʝʣʴ ʟʘʥʠʤʘʝʪ 1158,07 ʛʘ ʠ ʧʨʠʫʨʦʯʝʥʘ ʢ ʧʨʠʚʦʜʦʨʘʟʜʝʣʴʥʳʤ ʯʘʩʪʷʤ ʩʢʣʦʥʦʚ, ʧʝʨʝʛʠʙʘʤ 

ʩʢʣʦʥʦʚ ʢʨʫʪʠʟʥʦʡ ʙʦʣʝʝ 5 . 

ɺ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʭʦʟʷʡʩʪʚʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠʤʝʝʪ ʧʨʠʟʥʘʢʠ 

ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ (74,6%), ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʵʣʝʤʝʥʪʘʭ 

ʨʝʣʴʝʬʘ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʚʳʜʝʣʝʥʳ ʪʨʠ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʟʝʤʝʣʴ, ʠʤʝʶʱʠʝ ʛʠʜʨʦʤʦʨʬʥʳʝ 

ʫʩʣʦʚʠʷ: ʛʠʜʨʦʤʦʨʬʥʦ-ʵʨʦʟʠʦʥʥʳʝ, ʛʠʜʨʦʤʦʨʬʥʦ-ʧʦʜʯʠʥʝʥʥʳʝ, ʛʠʜʨʦʤʦʨʬʥʦ-ʧʦʡʤʝʥʥʳʝ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʭʦʟʷʡʩʪʚʘ ʦʪʥʦʩʠʪʩʷ ʢ ʛʠʜʨʦʤʦʨʬʥʦ-ʵʨʦʟʠʦʥʥʦʡ ʛʨʫʧʧʝ ʟʝʤʝʣʴ 

ʧʣʦʱʘʜʴʶ 2326,59 ʛʘ (48,2%). ɻʠʜʨʦʤʦʨʬʥʳʝ ʟʝʤʣʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʭ 

ʤʝʣʢʦʢʦʥʪʫʨʥʳʭ ʧʦʯʚ, ʢʦʪʦʨʳʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜ ʩʝʥʦʢʦʩʳ. ʇʦʣʫʛʠʜʨʦʤʦʨʬʥʦ-

ʧʦʜʯʠʥʝʥʥʘʷ ʛʨʫʧʧʘ ʟʝʤʝʣʴ ʚʳʜʝʣʝʥʘ ʥʘ ʧʣʦʱʘʜʠ 715,55 ʛʘ (14,83%) ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʝʩʩʪʦʯʥʳʤʠ ʠ 

ʣʦʞʙʠʥʦʦʙʨʘʟʥʳʳʤʠ ʧʦʥʠʞʝʥʠʷʤʠ ʨʝʣʴʝʬʘ ʢʨʫʪʠʟʥʦʡ ʜʦ 1 . ɺ ʧʨʝʜʝʣʘʭ ʭʦʟʷʡʩʪʚʘ ʚʳʜʝʣʷʝʪʩʷ 

ʛʠʜʨʦʤʦʨʬʥʦ-ʧʦʡʤʝʥʥʘʷ ʛʨʫʧʧʘ ʟʝʤʝʣʴ ʥʘ ʧʣʦʱʘʜʠ 559,10 ʛʘ (11,58%). ɺ ʩʦʩʪʘʚ ʛʨʫʧʧʳ ʚʦʰʣʠ 

ʘʣʣʶʚʠʘʣʴʥʳʝ ʠ ʙʦʣʦʪʥʳʝ ʧʦʯʚʳ. 

ɺʳʚʦʜʳ. ʀʪʘʢ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʭʦʟʷʡʩʪʚʘ ʚʳʜʝʣʷʶʪʩʷ ʬʘʢʪʦʨʳ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ: ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ ʠ ʵʨʦʟʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ, 

ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʠʭ ʜʘʣʴʥʝʡʰʝʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʭʘʨʘʢʪʝʨʦʤ 

ʣʠʤʠʪʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʥʘʙʦʨʦʤ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʭ ʧʨʝʦʜʦʣʝʥʠʶ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʪʠʧʳ ʟʝʤʝʣʴ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʦʜʥʦʨʦʜʥʳʝ ʫʯʘʩʪʢʠ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʧʦ 

ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢʫʣʴʪʫʨ ʠ ʫʩʣʦʚʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ. ʇʦʜʙʦʨ ʢʫʣʴʪʫʨ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʦʜʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʯʚʝʥʥʦ-ʣʘʥʜʰʘʬʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʦ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʣʘʥʜʰʘʬʪʘ ʠ ʩʚʦʡʩʪʚʘʤ 

ʧʦʯʚ ʧʦʤʦʛʣʦ ʦʧʨʝʜʝʣʠʪʴ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʟʝʤʝʣʴ ʜʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

ɼʣʷ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʭʦʟʷʡʩʪʚʘ ʥʝʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʦʥʘʣʴʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ, ʪʘʢ ʢʘʢ 

ʵʪʘ ʛʨʫʧʧʘ ʟʝʤʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʨʘʛʤʝʥʪʘʨʥʦ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ 

ʵʨʦʟʠʦʥʥʳʭ ʠ ʛʠʜʨʦʤʦʨʬʥʳʭ ʟʝʤʣʷʭ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 
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ɸʥʥʦʪʘʮʠʷ.  ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʈʝʩʧʫʙʣʠʢʠ ʂʘʣʤʳʢʠʷ ʩʦʩʪʦʠʪ ʠʟ 

ʥʠʟʢʦʨʦʩʣʳʭ ʧʣʦʪʥʦʜʝʨʥʦʚʠʥʥʳʭ ʟʣʘʢʦʚ, ʵʬʝʤʝʨʦʚ, ʵʬʝʤʝʨʦʠʜʦʚ, ʧʦʣʳʥʠ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ. ʋʩʪʘʥʦʚʣʝʥʘ 

ʩʚʷʟʴ ʤʝʞʜʫ ʘʪʤʦʩʬʝʨʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ ʧʦʯʚʳ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʧʘʩʪʙʠʱʥʳʭ ʘʩʩʦʮʠʘʮʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʭʦʩʪʝʧʥʘʷ ʟʦʥʘ, ʨʘʩʪʠʪʝʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ, ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ, ʧʣʦʪʥʦ- ʠ 

ʤʝʣʢʦʜʝʨʥʦʚʠʥʥʦʩʪʴ, ʠʥʜʠʬʬʝʨʝʥʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ.  

Annotation. The vegetation cover of the pastures of the Republic of Kalmykia consists of low-growing 

densely turfed grasses, ephemerals, ephemeroids, wormwood and other species. A connection has been 

established between atmospheric soil moisture and the productivity of pasture associations. 

Key words: dry steppe zone, plant associations, projective cover, dense and fine sod, indifferent 

dependence. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʫʩʣʦʚʠʷʭ ʖʛʘ ʈʦʩʩʠʠ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʭʚʘʪʢʘ ʘʪʤʦʩʬʝʨʥʦʡ ʚʣʘʛʠ ʠ ʚʳʩʦʢʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʝʩʪʝʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʦʪʣʠʯʘʶʪʩʷ ʨʘʟʨʝʞʝʥʥʦʡ ʪʨʘʚʷʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʩʪʝʥʠʡ, ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚʠʜʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʟʘʩʫʰʣʠʚʳʤ 

ʫʩʣʦʚʠʷʤ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʬʝʤʝʨʦʚ ʠ ʵʬʝʤʝʨʦʠʜʦʚ. ʀʟʫʯʝʥʠʝ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʦʮʝʥʢʘ ʝʛʦ ʙʦʛʘʪʩʪʚʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʘʥʘʣʠʟʘ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʠʭ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʵʢʦʣʦʛʠʠ. ʀʩʪʦʱʝʥʠʝ ʧʦʯʚʝʥʥʳʭ, ʣʫʛʦʚʳʭ, ʩʪʝʧʥʳʭ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, 
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ʧʨʦʠʩʭʦʜʷʱʝʝ ʙʝʟ ʜʦʣʞʥʦʛʦ ʙʘʣʘʥʩʠʨʦʚʘʥʠʷ ʠʣʠ ʨʘʩʰʠʨʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ 

ʧʨʦʜʦʣʞʘʶʱʝʝʩʷ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʪʠʭ ʨʝʩʫʨʩʦʚ ʧʦʜʯʝʨʢʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʢ ʩ ʪʝʦʨʝʪʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ [1, 3, 8, 10]. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʣʠʤʘʪʘ 

ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʳ ʈʝʩʧʫʙʣʠʢʠ ʂʘʣʤʳʢʠʷ ʟʘ ʧʝʨʠʦʜ 2022-2024 ʛʦʜʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ 

ʘʥʘʣʠʟʝ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ, ʢʘʩʘʶʱʠʭʩʷ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʠ ʩʫʤʤ ʦʩʘʜʢʦʚ [4-7, 9, 

11]. ʂʣʠʤʘʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʙʳʣʘ ʩʦʙʨʘʥʘ ʧʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ çʕʣʠʩʪʘè ʠ ʦʩʥʦʚʘʥʘ 

ʥʘ ʜʣʠʪʝʣʴʥʳʭ ʨʷʜʘʭ ʥʘʙʣʶʜʝʥʠʡ. ʅʘ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ 

ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʣʠ ʩʪʘʥʜʘʨʪʥʦʝ ʦʧʠʩʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʚʢʣʶʯʘʷ ʫʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʦʩʦʙʝʡ ʢʘʞʜʦʛʦ ʚʠʜʘ ʠ ʧʦʜʩʯʝʪ ʚʩʝʭ ʧʦʙʝʛʦʚ. ʊʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩʙʦʨ 

ʦʙʨʘʟʮʦʚ ʨʘʩʪʝʥʠʡ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʞʘʡʥʦʩʪʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ, ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʟʘʧʘʩʘ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ. ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ 

ʧʨʠʤʝʥʷʣʠʩʴ ʤʝʪʦʜʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʠ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ [2]. 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʟʣʘʢʦʚ, ʧʦʣʳʥʝʡ ʠ ʨʘʟʥʦʪʨʘʚʴʷ ʚʦʟʦʙʥʦʚʣʷʶʪ ʩʚʦʡ ʨʦʩʪ ʧʨʠ 

ʜʦʩʪʠʞʝʥʠʠ ʩʨʝʜʥʠʭ ʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʚ ʜʠʘʧʘʟʦʥʝ 3-5 Áʉ. ɺ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʥʘʯʘʣʦʩʴ ʩ ʩʝʨʝʜʠʥʳ ʤʘʨʪʘ, 

ʠ ʫʞʝ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʤʘʨʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʜʦʩʪʠʛʘʣʘ ʟʥʘʯʝʥʠʡ ʦʪ 4,0 ʜʦ 9,6 Áʉ, ʯʪʦ 

ʧʨʝʚʳʰʘʣʦ ʤʥʦʛʦʣʝʪʥʠʝ ʥʦʨʤʳ ʥʘ 2,2-7,8 Áʉ. ʉʧʫʩʪʷ 20-30 ʜʥʝʡ ʧʦʩʣʝ ʥʘʯʘʣʘ ʚʝʛʝʪʘʮʠʠ, ʢʦʛʜʘ 

ʤʦʣʦʜʳʝ ʧʦʙʝʛʠ ʜʦʩʪʠʛʘʶʪ ʚʳʩʦʪʳ 2-3 ʩʤ, ʫ ʨʘʩʪʝʥʠʡ ʘʢʪʠʚʠʨʫʝʪʩʷ ʨʦʩʪ ʩʪʝʙʣʷ. ʕʪʦʪ ʧʝʨʠʦʜ 

ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʚʝʩʝʥʥʝʛʦ ʧʦʜʪʨʘʚʣʠʚʘʥʠʷ ʧʘʩʪʙʠʱ ʠʣʠ ʥʘʯʘʣʦʤ ʧʘʩʪʴʙʳ ʦʚʝʮ ʧʦ ʟʝʣʝʥʦʤʫ 

ʪʨʘʚʦʩʪʦʶ. 

ʉʘʤʳʤ ʞʘʨʢʠʤ ʛʦʜʦʤ ʚ ʠʩʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣ 2024, ʢʦʛʜʘ ʩʫʤʤʘ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ 

ʧʝʨʠʦʜ ʩ ʘʧʨʝʣʷ ʧʦ ʦʢʪʷʙʨʴ ʩʦʩʪʘʚʠʣʘ 4219,3 ÁC, ʯʪʦ ʥʘ 877,8 ÁC ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʫ. ɺ ʵʪʦʤ ʛʦʜʫ 

ʩʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʠʥʠʤʫʤʘ T ÁC + 5, ʜʦʩʪʠʛʣʘ 4440,3 ÁC. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʘʩʪʙʠʱ, ʧʦʤʠʤʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʪʝʧʣʘ ʜʣʷ ʪʨʘʚ ʚ 

ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, ʢʨʘʡʥʝ ʚʘʞʥʦ ʦʧʪʠʤʘʣʴʥʦʝ ʫʚʣʘʞʥʝʥʠʝ ʧʦʯʚʳ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʣʘʛʠ ʜʣʷ 

ʨʘʩʪʝʥʠʡ ʩʣʫʞʘʪ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʧʘʩʪʙʠʱʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʨʷʤʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʦʙʲʝʤʘ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ: 

ʋ=0,182+0,0612Ŀʍ, ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʘʚʥʳʤ 0,85 (ʨʠʩ. 1). ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ï ʚʘʞʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. ʇʨʠ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʤ ʟʥʘʯʝʥʠʠ ɻʊʂ 0,54 ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚ ʛʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 0,13 (2024 ʛʦʜ) ʜʦ 0,55 (2023 ʛʦʜ). 
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 y = 0,182 + 0,0612*x;

  r = 0,8480; p = 0,0005; r2 = 0,7190

 
ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʘʩʪʙʠʱʥʳʭ ʨʘʩʪʝʥʠʡ  

ʦʪ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ (ʤʘʨʪ-ʠʶʥʴ), ʩʨʝʜʥʝʝ ʟʘ 2022-2024 ʛʛ. 
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ɺ 2023 ʛʦʜʫ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʪʨʘʚʦʩʪʦʷ, ʢʦʪʦʨʘʷ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ 

1,3 ʜʦ 4,3 ʮ/ʛʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʠʪʝʣʴʥʦʡ ʘʩʩʦʮʠʘʮʠʠ, ʯʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ 

ʙʣʘʛʦʜʘʨʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ʩʦʩʪʘʚʠʣʘ 254 ʜʥʷ (ʩ II ʜʝʢʘʜʳ ʤʘʨʪʘ ʧʦ II ʜʝʢʘʜʫ ʥʦʷʙʨʷ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʷʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 214 ʜʥʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʢʦʣʠʯʝʩʪʚʦ ʛʦʜʦʚʳʭ ʦʩʘʜʢʦʚ ʧʨʝʚʳʩʠʣʦ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘ 36,4%. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦʤ ʚʳʧʘʚʰʠʭ 

ʦʩʘʜʢʦʚ, ʥʦ ʠ ʠʭ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2024 ʛʦʜʘ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ 

ʩʫʭʦʡ: ʩ ʥʘʯʘʣʘ ʛʦʜʘ ʜʦ 31 ʦʢʪʷʙʨʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʘ 171,2 ʤʤ. ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʙʳʣʦ ʦʩʘʜʢʦʚ ʚ ʠʶʥʝ, ʘʚʛʫʩʪʝ, ʩʝʥʪʷʙʨʝ ʠ ʦʢʪʷʙʨʝ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʠʟʢʦʛʦ ʪʨʘʚʦʩʪʦʷ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʥʠʟʢʦʡ ʦʩʝʥʴʶ ʠ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ 

0,6é1,7 ʮ/ʛʘ. 

ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2022 ʛʦʜʘ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʪʝʧʣʦï ʠ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʙʳʣ ʯʫʪʴ ʥʠʞʝ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʚ 

ʥʘʯʘʣʝ ʧʝʨʠʦʜʘ, ʚ ʘʧʨʝʣʝ ʠ ʤʘʝ, ʢʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʧʨʝʚʳʰʘʣʦ ʥʦʨʤʫ ʥʘ 2,6é3,5 ʤʤ. 

ɺ ʂʘʣʤʳʢʠʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ 

ʧʘʩʪʙʠʱʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ. ɼʣʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʘʩʪʙʠʱ ʨʝʛʠʦʥʘ ʭʘʨʘʢʪʝʨʥʳ ʢʦʤʧʣʝʢʩʥʦʩʪʴ, 

ʨʘʟʨʝʞʝʥʥʦʩʪʴ ʪʨʘʚʦʩʪʦʷ, ʧʨʝʦʙʣʘʜʘʥʠʝ ʢʩʝʨʦʬʠʪʦʚ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʬʝʤʝʨʦʚ ʠ 

ʵʬʝʤʝʨʦʠʜʦʚ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ ʈʝʩʧʫʙʣʠʢʠ ʂʘʣʤʳʢʠʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ: ï ʤʷʪʣʠʢʦʚʦ-ʣʝʨʭʦʧʦʣʳʥʥʦ-ʪʠʧʯʘʢʦʚʦʝ 

(Festuca valesiacaïArtemisia lerchianaïPoa bulbosa), ʤʷʪʣʠʢʦʚʦ-ʪʠʧʯʘʢʦʚʦ-ʧʦʣʳʥʥʦʝ  

(Artemisia taurica, A. lerchianaïFestuca valesiacaïPoa bulbosa), ʪʠʧʯʘʢʦʚʦ-ʧʦʣʳʥʥʦʝ (Artemisia taurica, 

A.austriaca ï Festuca valesiaca), ʨʦʤʘʰʥʠʢʦʚʦ-ʧʦʣʳʥʥʦ-ʪʠʧʯʘʢʦʚʦʝ (Festuca valesiacaïArtemisia ssp.ï

Tanacetum achilleifolium), ʤʷʪʣʠʢʦʚʦ-ʣʝʨʭʦʧʦʣʳʥʥʦ-ʢʦʚʳʣʢʦʚʦʝ (Stipa lessingianaïArtemisia 

lerchianaïPoa bulbosa); ʤʷʪʣʠʢʦʚʦ-ʢʦʚʳʣʢʦʚʦ-ʣʝʨʭʦʧʦʣʳʥʥʦʝ (Artemisia lerchianaïStipa lessingiana-ï

Poa bulbosa) ʠ ʜʨʫʛʠʝ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʪʝʧʥʦʛʦ ʧʦʷʩʘ ʷʚʣʷʝʪʩʷ ʧʣʦʪʥʦʜʝʨʥʦʚʠʥʥʦʩʪʴ, ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ 

ʢʦʪʦʨʦʛʦ ʟʘʥʠʤʘʶʪ ʧʦʣʳʥʠ ʠ ʢʦʚʳʣʠ: Artemisia lerchiana, Stipa lessingiana, St²pa capillata. Poa 

bulbosa, Festuca valesiaca, Lepidium perfoliatum, Koeleria cristata, Bromopsis inermis ʭʦʨʦʰʦ 

ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʧʦʚʳʰʝʥʥʦʡ ʧʘʩʪʙʠʱʥʦʡ ʥʘʛʨʫʟʢʝ ʠ ʠʭ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʣʤʳʢʠʷ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʤʥʦʛʦʣʝʪʥʝʛʦ ʧʘʩʪʙʠʱʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɺ ʤʷʪʣʠʢʦʚʦ-ʪʠʧʯʘʢʦʚʦ-ʧʦʣʳʥʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʜʦʤʠʥʘʥʪʳ (ʤʷʪʣʠʢ, ʪʠʧʯʘʢ ʠ ʧʦʣʳʥʴ) ʩʫʤʤʘʨʥʦ 

ʥʘ ʢʘʞʜʦʡ ʠʟ ʨʝʧʝʨʥʳʭ ʫʯʘʩʪʢʦʚ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 50é60% ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠ ʙʦʣʝʝ ʪʨʝʪʴʝʡ 

ʯʘʩʪʠ ʠʭ ʛʫʩʪʦʪʳ, ʚʝʜʫʱʝʝ ʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʳʭ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʧʝʨʚʦʡ ʠ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʇʦʣʳʥʠ ʩʦʟʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʙʠʦʤʘʩʩʫ, ʚʳʩʦʢʘʷ ʝʛʦ ʜʦʣʷ ʚ ʧʨʦʝʢʪʠʚʥʦʤ 

ʧʦʢʨʳʪʠʠ, ʛʫʩʪʦʪʝ ʪʨʘʚʦʩʪʦʷ, ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʧʣʦʱʘʜʢʘʭ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʧʦʣʳʥʠ ʦʪʤʝʯʝʥʳ ʢʦʣʝʙʘʥʠʷ ʤʘʩʩʳ ʚ ʩʝʟʦʥʥʦʤ ʦʪʥʦʰʝʥʠʠ. ʄʷʪʣʠʢ, 

ʪʦʥʢʦʥʦʛ, ʢʦʚʳʣʠ - ʩʦʢʦʤʧʦʥʝʥʪʳ ʧʦʣʳʥʠ. ʆʥʠ ʜʦʧʦʣʥʷʶʪ ʩʠʥʫʟʠʶ ʤʝʣʢʦʜʝʨʥʦʚʠʥʥʳʭ ʟʣʘʢʦʚ ʧʨʠ 

ʩʥʠʞʝʥʠʠ ʜʦʣʠ ʫʯʘʩʪʠʷ ʪʠʧʯʘʢʘ.  ʆʪʜʝʣʴʥʳʤʠ ʧʷʪʥʘʤʠ ʚʩʪʨʝʯʘʶʪʩʷ ʢʣʦʧʦʚʥʠʢʠ, ʢʦʩʪʨʝʮʳ, ʦʩʦʢʠ ʠ 

ʙʦʙʦʚʳʝ ʨʘʩʪʝʥʠʷ. 

ɺ ʛʦʜʳ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʥʘʢʦʧʣʝʥʠʷ ʙʠʦʤʘʩʩʳ (2022, 2024 ʛʛ.) ʫ 

ʟʣʘʢʦʚ ʧʦʚʳʰʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʝʛʝʪʘʪʠʚʥʦʤʫ ʚʦʟʦʙʥʦʚʣʝʥʠʶ (ʢʫʱʝʥʠʶ), ʧʨʠ ʵʪʦʤ ʩʥʠʞʝʥʠʝ 

ʧʨʠʨʦʩʪʘ ʙʠʦʤʘʩʩʳ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʙʝʛʦʚ. ʆʥʠ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʷʶʪ 

ʵʢʦʪʦʥ, ʦʛʨʘʥʠʯʠʚʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʨʫʛʠʭ ʚʠʜʦʚ. ɺ ʵʪʦʤ ʧʨʦʷʚʣʷʝʪʩʷ ʢʦʤʧʝʥʩʘʪʦʨʩʢʘʷ ʨʦʣʴ 

ʦʪʜʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʠʣʠʷ ʠ ʙʫʬʝʨʥʘʷ ʨʦʣʴ ʩʪʝʧʥʦʛʦ ʫʯʘʩʪʢʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ ʙʳʣʦ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʅʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʜʦʣʠ ʮʝʥʥʳʭ ʢʦʨʤʦʚʳʭ ʚʠʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʞʠʪʥʷʢ ʣʦʤʢʠʡ, ʪʦʥʢʦʥʦʛ ʛʨʝʙʝʥʯʘʪʳʡ ʠ ʦʚʩʷʥʠʮʘ 

ʚʘʣʣʠʩʩʢʘʷ (Agropyron fragile, Koeleria cristata, Festuca valesiaca). ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʦʣʳʥʴ ʃʝʨʭʘ 

(Artemisia lerchiana) ʠ ʤʷʪʣʠʢ ʣʫʢʦʚʠʯʥʳʡ (Poa bulbosa) ʩʪʘʣʠ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ, ʟʘʥʠʤʘʷ 

ʧʦʟʠʮʠʠ ʜʦʤʠʥʘʥʪʦʚ ʠʣʠ ʩʫʙʜʦʤʠʥʘʥʪʦʚ ʚ ʩʦʦʙʱʝʩʪʚʘʭ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʨʫʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ 



OóZBEKISTON AGRAR FANI XABARNOMASI  
 

18                                         ˏ ˒˞˟˚˕˗ ˍː˝ˍ˝˚˛˖ ˚ˍˠ˗˕ ˠ˔ˎ˒˗˕˞˟ˍ˚ˍ   Ο 3 (21/2 ) 2025 

ʩʪʝʧʥʳʭ ʵʢʦʩʠʩʪʝʤ. ɺʳʷʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʦʷʥʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʠʪʝʣʴʥʦʡ ʧʘʩʪʙʠʱʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʩʪʝʧʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ.  

ɺʳʚʦʜʳ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʂʘʣʤʳʢʠʷ ʧʨʦʚʝʜʝʥʳ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʳ, ʚʢʣʶʯʘʶʱʠʝ ʘʥʘʣʠʟ ʜʦʤʠʥʠʨʫʶʱʠʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ, ʩʦʩʪʘʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʦʙʠʣʠʝ ʚʠʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʷʜʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ 

ʩʪʝʧʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʷʚʣʷʶʪʩʷ ʩʪʘʙʠʣʴʥʳʝ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʙʠʣʠʷ Artemisia lerchiana, Festuca 

valesiaca, Poa bulbosa. ʀʤ ʩʦʧʫʪʩʪʚʫʶʪ Stipa lessingiana, St²pa capillata, Lepidium perfoliatum, Koeleria 

cristata, Bromopsis inermis. ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʝʥʠʷ ʚ ʪʨʘʚʦʩʪʦʝ ʚʩʪʨʝʯʘʶʪʩʷ ʩʪʝʨʞʥʝʚʦʝ ʠ 

ʢʦʨʥʝʚʠʱʥʦʝ ʨʘʟʥʦʪʨʘʚʴʝ ʠ ʙʦʙʦʚʳʝ. ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʘʩʩʘ, ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʠ 

ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚʘʨʴʠʨʫʶʪ ʧʦ ʛʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʧʫʣʷʮʠʷ 

ʠ ʩʪʝʧʝʥʴ ʫʯʘʩʪʠʷ ʜʦʟʠʨʦʚʘʥʳ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ.  ɺ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʩʝʟʦʥʳ 

ʢʘʢʦʡ-ʣʠʙʦ ʠʟ ʚʠʜʦʚ ʤʦʞʝʪ ʜʘʪʴ ʚʩʧʳʰʢʫ ʦʙʠʣʠʷ, ʦʙʝʩʧʝʯʠʚ ʥʘ ʤʥʦʛʠʝ ʛʦʜʳ ʩʦʦʙʱʝʩʪʚʦ 

ʧʦʪʦʤʩʪʚʦʤ. ʕʪʠ ʚʠʜʳ, ʨʝʘʛʠʨʫʶʱʠʝ ʥʘ ʠʥʚʝʨʩʠʠ ʧʦʛʦʜʳ, ʚʳʧʦʣʥʷʶʪ ʨʦʣʴ ʙʫʬʝʨʥʳʭ ʩʠʩʪʝʤ. ɺ 

ʩʚʷʟʠ ʩ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʦʟʥʠʢʘʝʪ ʥʘʩʪʦʷʪʝʣʴʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʝʛʫʣʷʨʥʳʭ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʥʘʙʣʶʜʝʥʠʷʭ ʠ ʩʦʙʣʶʜʝʥʠʠ ʧʨʠʥʮʠʧʦʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ˉ 075-03-2024-113/5 çʆʩʦʙʝʥʥʦʩʪʠ ʠ ʫʩʣʦʚʠʷ ʘʜʘʧʪʘʮʠʠ 

ʘʛʨʘʨʥʦʡ ʧʝʨʠʬʝʨʠʠ ʢ ʠʟʤʝʥʝʥʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè) 
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ʇʆʏɺʓ ʀ ʈɸʉʊʀʊɽʃʔʅʆʉʊʔ ʇʆʁʄ ʄɸʃʓʍ ʈɽʂ ʂʈʀʆʃʀʊʆɿʆʅʓ 

ɿɸʇɸɼʅʆʁ ʉʀɹʀʈʀ ɺ ʋʉʃʆɺʀʗʍ ʄɽʅʗʖʑɽɻʆʉʗ ʂʃʀʄɸʊɸ 
 

ʂʨʠʮʢʦʚ ʀ.ɺ., ʐʝʬʝʨ ʅ.ɺ. 

 ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʛ. ʊʦʤʩʢ)  

ʝ-mail: krickov_ivan@mail.ru 
 

ɸʥʥʦʪʘʮʠʷ. ʇʦʡʤʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ, 

ʧʦʩʢʦʣʴʢʫ ʠʩʧʳʪʳʚʘʶʪ ʢʘʢ ʠʭ ʧʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʯʝʨʝʟ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʪʘʢ ʠ 

ʢʦʩʚʝʥʥʦʝ ï ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʝʢ. ʉʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ 

ʧʦʡʤʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʪʝʨʨʠʪʦʨʠʠ ʢʨʠʦʣʠʪʦʟʦʥʳ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʘ. ʅʘʤʠ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ 

ʧʦʯʚʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʦʡʤ ʤʘʣʳʭ ʨʝʢ ʩʝʚʝʨʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʀʟʫʯʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʯʚ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚ ʧʨʝʜʝʣʘʭ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʡ ʯʘʩʪʠ ʧʦʡʤʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʦʡʤʝʥʥʳʝ ʧʦʯʚʳ, ʧʨʠʨʫʩʣʦʚʳʝ ʚʘʣʳ, ʧʦʡʤʝʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, 

ʘʣʣʶʚʠʡ, ʤʥʦʛʦʣʝʪʥʷʷ ʤʝʨʟʣʦʪʘ, ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʢʨʠʦʣʠʪʦʟʦʥʘ. 

Annotation. Floodplain landscapes are very sensitive to Climatic changes, as they experience 

both their direct impact through an increase in temperature, and indirectly through changes in the 

hydrological regime of rivers. The degree of study of the floodplain landscapes of the cryolithozone is 

very limited. We have studied the soils and vegetation of the floodplains of small rivers in the north of 

Western Siberia. The patterns of formation of soils and plant communities within the most active part 

of the floodplain have been studied. 

Keywords: floodplain soils, natural levees, floodplain vegetation, alluvium, permafrost, Climate 

change, cryolithozone. 

 

ɺʚʝʜʝʥʠʝ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ (Frost et al., 2023), ʧʦʡʤʝʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ 

ʩʫʙʘʨʢʪʠʢʠ ʧʨʝʪʝʨʧʝʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ. ʇʨʠ 

ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʩʤʝʥʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʝʢ (Mann et al., 2010), 

ʦʙʦʛʘʱʝʥʥʦʩʪʴ ʦʨʛʘʥʠʢʦʡ ʠ ʚʟʚʝʩʴʶ ʨʝʢ, ʢʦʪʦʨʘʷ ʩʝʜʠʤʝʥʪʠʨʫʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʡʤʝʥʥʳʭ ʧʦʯʚ. 

ʂʦʥʪʨʘʩʪʥʦʩʪʴ ʫʩʣʦʚʠʡ ʧʦʡʤʳ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʜʠʤʝʥʪʘʮʠʠ ʘʣʣʶʚʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʤʥʦʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʩʪʝʧʝʥʴ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʦʧʨʝʜʝʣʷʝʤʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʥʘʥʦʨʝʣʴʝʬʘ; ʚʦʟʨʘʩʪ ʧʦʡʤʳ; ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʨʫʩʣʘ ʨʝʢʠ; 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʘʚʦʜʢʦʚʳʭ ʧʨʦʮʝʩʩʦʚ; ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʚʦʜʝ, ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʦʡʤʝʥʥʳʭ ʧʦʯʚ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʚ ʢʦʥʪʝʢʩʪʝ 

ʜʠʥʘʤʠʢʠ ʠ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʪʘʣʴʥʦʝ 

ʚʥʠʤʘʥʠʝ ʢ ʧʨʠʨʫʩʣʦʚʦʡ ʯʘʩʪʠ ʧʦʡʤʳ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦʡ. ɺ ʫʩʣʦʚʠʷʭ 

ʢʨʠʦʣʠʪʦʟʦʥʳ ʧʨʠʨʫʩʣʦʚʴʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʣʦʞʝʥʦ ʩʠʩʪʝʤʦʡ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʧʨʠʨʫʩʣʦʚʳʭ ʚʘʣʦʚ, ʧʨʠ 

ʵʪʦʤ ʨʘʩʪʠʪʝʣʴʥʳʡ ʠ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʵʪʠʭ ʚʘʣʦʚ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʨʫʩʣʘ ʧʨʠʦʙʨʝʪʘʝʪ ʚ ʙʦʣʴʰʝʡ 

ʤʝʨʝ ʟʦʥʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʪʨʘʞʝʥʠʝ ʣʘʥʜʰʘʬʪʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʥʘ 

ʚʦʜʦʩʙʦʨʝ, ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʤʦʣʦʜʳʭ ʧʨʠʨʫʩʣʦʚʳʭ ʚʘʣʦʚ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ ʦ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʧʦʡʤ ʤʘʣʳʭ ʨʝʢ ʶʞʥʦʡ ʪʫʥʜʨʳ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ ʤʳ ʠʟʫʯʠʣʠ ʬʣʦʨʫ ʠ ʧʦʯʚʳ ʧʦʡʤ ʨʝʢ ʊʝʥʷ-ʗʭʘ (ʙʘʩʩʝʡʥ ʄʝʩʦʷʭʠ) ʠ ɺʵʩʘʢʦ-ʷʭʠ (ʙʘʩʩʝʡʥ 

ʨʝʢʠ ʊʘʟ). ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʯʚ, ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʫʩʣʦʚʠʷʤʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ.  

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʫ. ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʟʥʘʥʠʡ ʦ ʧʦʯʚʝʥʥʦʤ ʠ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ 

ʧʦʡʤʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʢʨʠʦʣʠʪʦʟʦʥʳ, ʛʝʥʝʟʠʩʝ ʠ ʩʚʦʡʩʪʚʘʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʧʦʯʚ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ 

ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʢʣʘʜʳʚʘʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟʘ ʠʟʤʝʥʝʥʠʡ ʧʦʡʤʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ʉʝʚʝʨ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʳʪʳʚʘʝʪ ʘʢʪʠʚʥʦʝ ʧʨʦʤʳʰʣʝʥʥʦʝ 

ʨʘʟʚʠʪʠʝ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʩʣʘʙʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʵʪʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʵʣʝʤʝʥʪʘʭ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʧʨʠʨʦʜʥʳʝ ʣʘʥʜʰʘʬʪʳ ʚ ʨʘʤʢʘʭ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʨʝʛʠʦʥʘ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʧʦʯʚʝʥʥʳʭ ʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʦ ʵʪʠʤ ʪʝʨʨʠʪʦʨʠʷʤ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʳʝ 
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ʪʝʨʨʠʪʦʨʠʠ, ʘ ʧʦʯʚʳ ʠ ʬʣʦʨʘ ʧʦʡʤ ʨʝʢ ʚ ʪʫʥʜʨʦʚʦʡ ʟʦʥʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠʟʫʯʝʥʳ ʩʣʘʙʦ. ʊʘʢ, ʜʣʷ 

ʪʝʨʨʠʪʦʨʠʠ ʊʘʡʤʳʨʘ, ʝʛʦ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ, ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʩ ʧʦʣʝʚʳʤʠ 

ʥʘʙʣʶʜʝʥʠʷʤʠ, ʦʧʠʩʘʥʠʷʤʠ, ʬʦʪʦʛʨʘʬʠʷʤʠ ʠ ʢʦʦʨʜʠʥʘʪʘʤʠ (ʄʘʭʘʪʢʦʚʘ, ʉʤʦʣʝʥʮʝʚʘ, 2022). ʖʞʥʳʝ 

ʛʨʘʥʠʮʳ ʧʦʣʫʦʩʪʨʦʚʘ ɻʳʜʘʥʩʢʠʡ ʥʝʜʘʚʥʦ ʙʳʣʠ ʦʧʠʩʘʥʳ ʥʘ ʦʩʥʦʚʝ ʣʘʥʜʰʘʬʪʥʳʭ ʜʘʥʥʳʭ ʚ ʨʘʙʦʪʝ 

ʆ.ɸ. ʂʣʠʤʘʥʦʚʦʡ ʠ ɽ.ʖ. ʂʦʣʙʦʚʩʢʦʛʦ (2018). ʇʦʡʤʘ ʦʜʥʦʡ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʨʝʢ ʗʤʘʣʴʩʢʦ-ɻʳʜʘʥʩʢʦʛʦ 

ʵʢʦʨʝʛʠʦʥʘ, ʨʝʢʠ ʊʘʟ, ʛʨʘʥʠʯʠʪ ʩ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʴʶ ʧʦʣʫʦʩʪʨʦʚʘ ɻʳʜʘʥ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʵʪʦʡ 

ʧʦʡʤʳ ʠʟʫʯʝʥʘ ʦʪ ʠʩʪʦʢʘ ʜʦ ʚʧʘʜʝʥʠʷ ʚ ʨʝʢʫ ʇʘʥʯʘʪʢʘ (ʊʠʪʦʚ, ʇʦʪʦʢʠʥ, 2001). ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ 

ʧʦʯʚʳ ʧʦʡʤ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ ʊʘʟ, ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʶʞʥʦʡ ʪʫʥʜʨʝ, ʢʨʘʪʢʦ ʦʧʠʩʘʥʳ ʚ ʨʘʙʦʪʘʭ 

(ʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷé, 1972; ʇʠʩʤʘʨʢʠʥʘ, ɹʷʣʴʪ, 2016; ɻʣʘʟʫʥʦʚ, ʅʠʢʦʣʘʝʥʢʦ, 2018). ʊʫʥʜʨʦʚʳʝ 

ʣʘʥʜʰʘʬʪʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʇʫʨ-ʊʘʟʦʚʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʚ ʨʘʙʦʪʝ (Zarov et al., 

2022). ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦʡʤ ʥʠʞʥʝʛʦ 

ʪʝʯʝʥʠʷ ʨʝʢʠ ʊʘʟ ʠ ʝʸ ʥʝʙʦʣʴʰʠʭ ʧʨʠʪʦʢʦʚ (Loiko et al., 2023). ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʊʘʟʦʚʩʢʦʛʦ 

ʟʘʧʦʣʷʨʥʦʛʦ ʨʘʡʦʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ ʊʘʟ, ʙʳʣʘ ʧʦʣʫʯʝʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʦʣʠ ʘʣʣʶʚʠʘʣʴʥʳʭ ʧʦʯʚ ʤʘʣʳʭ ʨʝʯʥʳʭ ʜʦʣʠʥ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ (Smolentsev, Makhatkov, 2024). ʂʘʢ ʦʪʤʝʯʘʝʪʩʷ ʨʷʜʦʤ ʘʚʪʦʨʦʚ (Chinenko et al., 2018; Chernykh 

et al., 2022; ʉʦʨʦʯʠʥʩʢʘʷ ʠ ʜʨ., 2021; ʅʝʰʘʪʘʝʚ, 2023), ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʨʝʯʥʳʭ ʜʦʣʠʥ, ʧʦʡʤ, ʩʢʣʦʥʦʚ ʢ ʨʫʩʣʘʤ ʨʝʢ, ʛʜʝ ʬʦʨʤʠʨʫʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʜʣʷ 

ʪʫʥʜʨʦʚʦʡ ʟʦʥʳ ʫʩʣʦʚʠʷ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʠʤʝʥʥʦ ʵʪʠ ʪʝʨʨʠʪʦʨʠʠ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ 

ʧʦʜʚʝʨʞʝʥʳ ʚʣʠʷʥʠʶ ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ 

ʨʝʞʠʤ, ʩʦʩʪʘʚ ʩʪʦʢʘ ʠ ʪ. ʜ.  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʦʯʚ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʦʚʝʜʝʥʦ ʚ ʫʩʣʦʚʠʷʭ ʶʞʥʦʡ 

ʪʫʥʜʨʳ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʥʘ ʧʨʠʤʝʨʝ ʧʦʡʤʳ ʜʚʫʭ ʤʘʣʳʭ ʨʝʢ, ʊʝʥʷ-ʷʭʘ ʠ ɺʵʩʘʢʦʷʭʘ (ʈʠʩʫʥʦʢ 1). ʅʘ 

ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʝ ʠ 

ʤʦʭʦʚʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʳʝ ʪʫʥʜʨʦʚʳʝ ʩʦʦʙʱʝʩʪʚʘ. ɹʦʣʦʪʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʦʢʦʚʦ-

ʧʫʰʠʮʝʚʦ-ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʤʠ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ 

ʧʦʣʠʛʦʥʘʣʴʥʳʭ ʤʝʨʟʣʳʭ ʙʦʣʦʪ. ɼʣʷ ʧʦʡʤ ʨʝʢ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦ ʯʝʨʝʜʦʚʘʥʠʝ ʣʫʛʦʚʳʭ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʩʦʦʙʱʝʩʪʚ (ʀʣʴʠʥʘ ʠ ʜʨ., 1985). ʉʦʛʣʘʩʥʦ ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ 

ʈʦʩʩʠʠ, ʠʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʜʟʦʥʝ ʪʫʥʜʨʦʚʳʭ ʛʣʝʝʚʳʭ ʧʦʯʚ ʠ ʧʦʜʙʫʨʦʚ 

ʩʫʙʘʨʢʪʠʯʝʩʢʦʡ ʪʫʥʜʨʳ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʪʫʥʜʨʦʚʦʡ ʧʨʦʚʠʥʮʠʠ. ʊʝʨʨʠʪʦʨʠʷ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ 

ʊʘʟʦʚʩʢʦ-ɻʳʜʘʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʧʦʯʚʳ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʳʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ 

ʩʦʩʪʘʚʦʤ, ʦʪ ʧʝʩʯʘʥʦʛʦ ʜʦ ʛʣʠʥʠʩʪʦʛʦ, ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʤʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ. 

 

 
ʈʠʩ. 1. ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ 
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ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʦʡʤ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʚʳʜʝʣʝʥʠʝʤ ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ, 

ʛʜʝ ʧʨʦʚʦʜʠʣʠʩʴ ʩʪʘʥʜʘʨʪʥʳʝ ʧʦʯʚʝʥʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʧʦʯʚʝʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʩʙʦʨ ʦʧʠʩʘʪʝʣʴʥʳʭ, ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʠʟʫʯʘʝʤʳʤ 

ʧʦʯʚʘʤ, ʪʘʢʞʝ ʥʘ ʢʘʞʜʦʡ ʪʦʯʢʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʦ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʠ ʦʪʙʦʨ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.  

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ. ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʧʦʯʚʳ ʦʪʥʦʩʷʪʩʷ ʢ ʵʪʘʣʦʥʥʦʡ ʛʨʫʧʧʝ Fluvisol, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʦʜʥʦʛʦ ʫʯʘʩʪʢʘ, ʟʘʥʷʪʦʛʦ Arenosol. ɹʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʰʝʩʪʴ ʦʩʥʦʚʥʳʭ ʠ ʩʝʤʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʙʳʣʠ ʠʟʫʯʝʥʳ ʧʦʡʤʳ ʤʘʣʳʭ 

ʨʝʢ ʊʘʟʦʚʩʢʦʡ ʪʫʥʜʨʳ, ʢʦʪʦʨʘʷ ʧʨʦʩʪʠʨʘʝʪʩʷ ʜʦ ʣʝʚʦʛʦ ʙʝʨʝʛʘ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ ʊʘʟ. ʇʦʡʤʘ 

ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ ʊʘʟ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦʡʤʘ ʨʝʢʠ ɺʵʩʘʢʦʷʭʘ, ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʫ ʵʩʪʫʘʨʥʦʡ ʜʝʣʴʪʳ, 

ʛʜʝ ʤʘʣʳʝ ʨʝʢʠ ʚʝʩʥʦʡ ʧʦʜʧʠʨʘʶʪʩʷ ʢʨʫʧʥʦʡ ʨʝʢʦʡ, ʢʦʪʦʨʘʷ ʨʘʟʣʠʚʘʝʪʩʷ ʨʘʥʴʰʝ ʵʪʠʭ ʤʘʣʳʭ ʨʝʢ, 

ʧʦʩʢʦʣʴʢʫ ʪʝʯʸʪ ʩ ʶʛʘ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚ ʧʦʯʚʘʭ ʧʦʡʤ ʵʪʠʭ ʨʝʢ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ 

ʩʫʛʣʠʥʠʩʪʳʭ ʧʨʦʩʣʦʝʢ ʠ ʠʭ ʤʦʱʥʦʩʪʴ ʙʳʣʘ ʚʳʰʝ, ʪʘʢ ʢʘʢ ʚʦ ʚʨʝʤʷ ʦʙʨʘʪʥʦʛʦ ʪʝʯʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ 

ʦʩʘʞʜʝʥʠʝ ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʬʨʘʢʮʠʠ. ɺ ʧʦʡʤʝ ʨʝʢʠ ʊʝʥʷ-ʷʭʘ, ʥʘʧʨʦʪʠʚ, ʪʝʯʝʥʠʝ ʙʳʩʪʨʦʝ, ʦʙʨʘʪʥʦʛʦ 

ʪʝʯʝʥʠʷ ʥʝʪ, ʧʦʵʪʦʤʫ ʦʩʘʞʜʝʥʠʝ ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʬʨʘʢʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ ʚʦʛʥʫʪʳʭ 

ʩʢʣʦʥʦʚ ʚ ʤʝʩʪʘʭ ʩ ʥʘʠʙʦʣʴʰʠʤ ʧʦʢʨʳʪʠʝʤ ʢʫʩʪʘʨʥʠʢʘʤʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʶʱʠʤʠ 

ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʦʡʤʳ ʩʯʠʪʘʶʪʩʷ ʥʠʞʥʠʤʠ ʟʦʥʘʤʠ ʥʘʢʦʧʣʝʥʠʷ ʫʛʣʝʨʦʜʘ, ʦʩʦʙʝʥʥʦ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ 

ʧʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ (Lininger et al., 2019). ɺ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʯʚʘʭ, ʛʦʨʠʟʦʥʪʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʝʤʷ ʚʠʜʘʤʠ: 

ʦʨʛʘʥʦʛʝʥʥʳʝ, ʛʫʤʫʩʦʚʳʝ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʠ ʛʫʤʫʩʦʚʳʝ ʛʦʨʠʟʦʥʪʳ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʘʚʪʦʭʪʦʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʘʢʢʫʤʫʣʠʨʫʶʱʠʭ ʦʨʛʘʥʠʢʫ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʧʦʛʣʦʱʝʥʠʷ ʫʛʣʝʨʦʜʘ ʪʫʥʜʨʦʚʳʤʠ ʧʦʡʤʘʤʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʦʨʬʷʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʚʳʨʦʚʥʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʡʤʳ, 

ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʪʷʭ ʤʝʘʥʜʨʦʚ. ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʯʚʘʭ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʛʫʤʫʩʦʚʳʝ 

ʛʦʨʠʟʦʥʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʜʝʪʨʠʪʘ. ʅʘ ʦʜʥʦʤ ʠʟ ʫʯʘʩʪʢʦʚ 

ʦʙʩʣʝʜʦʚʘʥʠʷ (KA5-1) ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʤʦʱʥʳʡ ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʙʦʣʝʝ ʶʞʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ. ʇʦʯʚʘ ʚʳʜʝʣʝʥʘ ʢʘʢ Pantofluvic Fluvisol (Epiarenic, Endoloamic, Ochric). ʇʦʩʣʝʜʥʠʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʠʟʥʘʢ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʠʤʝʶʱʝʛʦ ʤʦʱʥʦʩʪʴ ʙʦʣʝʝ 20 ʩʤ. ʊʘʢʦʡ ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ʜʠʘʛʥʦʩʪʠʨʫʝʪ ʧʨʦʮʝʩʩ 

ʥʘʢʦʧʣʝʥʠʷ ʛʫʤʫʩʘ ʚ ʧʦʡʤʝʥʥʦʡ ʪʫʥʜʨʝ.  

ʆʙʨʘʟʦʚʘʥʠʝ ʤʦʱʥʦʛʦ ʜʣʷ ʵʪʠʭ ʫʩʣʦʚʠʡ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʥʘ ʦʧʠʩʳʚʘʝʤʦʤ ʫʯʘʩʪʢʝ 

ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʩʢʦʣʴʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ: ʦʪʝʧʣʷʶʱʝʝ ʜʝʡʩʪʚʠʝ ʶʞʥʦʛʦ ʩʢʣʦʥʘ, 

ʧʦʩʪʫʧʣʝʥʠʝ ʵʨʦʟʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʘ, ʧʨʠʚʥʦʩʦʤ ʦʨʛʘʥʠʢʠ ʚ ʚʠʜʝ ʜʝʪʨʠʪʘ ʠ 

ʦʨʛʘʥʦʛʝʥʥʦʡ ʨʝʯʥʦʡ ʚʟʚʝʩʠ, ʥʘʣʠʯʠʝʤ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩ ʨʘʟʚʠʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ. 

ɽʱʸ ʦʜʥʠʤ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʪʣʠʯʠʝʤ ʤʝʞʜʫ ʧʦʡʤʦʡ ʨʝʢʠ ʊʝʥʷ-ʷʭʘ ʠ ʧʦʡʤʘʤʠ ʥʝʙʦʣʴʰʠʭ ʨʝʢ ʥʘ 

ʣʝʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ ʊʘʟ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʫʯʘʩʪʢʦʚ ʩ ʵʦʣʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɺ ʪʘʢʠʭ ʤʝʩʪʘʭ 

ʬʦʨʤʠʨʫʝʪʩʷ Brunic Arenosol (Gelic, Nechic). ɺ ʵʪʦʡ ʧʦʯʚʝ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʦʧʦʜʟʦʣʠʚʘʥʠʷ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʦʙʝʩʮʚʝʯʠʚʘʥʠʝʤ ʤʠʥʝʨʘʣʦʚ ʠʟ (ʛʠʜʨʦʢʩʠ)ʜʦʚ, ʯʪʦ ʦʪʤʝʯʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʫʪʦʯʥʝʥʠʝʤ çNechicè, ʪʘʢ ʠ ʩ ʧʦʪʝʤʥʝʥʠʝʤ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ ʠʟ-ʟʘ ʥʘʢʦʧʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʡ 

ʞʝʣʝʟʘ. ɺʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʯʚʘʭ ʧʦʡʤʳ ʊʝʥʷ-ʷʭʘ ʚ ʧʨʝʜʝʣʘʭ ʜʚʫʭ ʤʝʪʨʦʚ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʙʳʣʘ 

ʦʙʥʘʨʫʞʝʥʘ ʤʝʨʟʣʦʪʘ. ʕʪʦ ʦʪʣʠʯʘʝʪ ʠʭ ʦʪ ʧʦʯʚ, ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ ʊʘʟ. ʅʘʣʠʯʠʝ 

ʤʝʨʟʣʦʪʳ ʚ ʧʦʡʤʝ ʊʝʥʷ-ʷʭʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʝʩʢʦʣʴʢʦ ʩʝʚʝʨʥʝʝ, ʯʝʤ ʣʝʚʦʙʝʨʝʞʥʳʝ ʧʨʠʪʦʢʠ ʨʝʢʠ 

ʊʘʟ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʝʨʟʣʦʪʳ, ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʤʝʘʥʜʨʘ, ʪʘʢ ʥʘʣʠʯʠʝ ʤʝʨʟʣʦʪʳ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘ ʛʣʫʙʠʥʝ 2-ʭ ʤʝʪʨʦʚ ʥʘ ʧʝʨʚʦʤ ʧʨʠʨʫʩʣʦʚʦʤ ʚʘʣʫ, ʜʘʣʝʝ ʢ ʮʝʥʪʨʫ ʤʝʘʥʜʨʘ ʛʣʫʙʠʥʘ 

ʟʘʣʝʛʘʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ.  

ʇʦʥʠʞʝʥʥʳʝ ʫʯʘʩʪʢʠ ʧʦʡʤʳ ʯʘʩʪʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʟʘʪʦʨʬʦʚʳʚʘʥʠʶ, ʘ ʛʨʷʜʳ ï ʜʝʬʣʷʮʠʦʥʥʳʤ 

ʧʨʦʮʝʩʩʘʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʪʨʘʚʷʥʦʡ ʧʦʢʨʦʚ ʩʦʢʨʘʱʘʶʪʩʷ, ʘ 

ʢʦʣʠʯʝʩʪʚʦ ʤʭʦʚ, ʣʠʰʘʡʥʠʢʦʚ ʠ ʵʨʠʢʦʠʜʥʳʭ ʨʘʩʪʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʈʘʥʝʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʥʘ 

ɸʣʷʩʢʝ ʟʘ 30-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʫʚʝʣʠʯʠʣʘʩʴ ʧʣʦʱʘʜʴ, ʚʳʩʦʪʘ ʠ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚ 

ʧʦʡʤʘʭ ʨʝʢ (Frost et al., 2023). ʅʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʚʳʷʚʠʣʦ ʦʯʝʚʠʜʥʦʛʦ ʚʣʠʷʥʠʷ ʧʦʪʝʧʣʝʥʠʷ 

ʢʣʠʤʘʪʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʦʡʤʳ ʨʝʢʠ ʊʝʥʷ-ʷʭʘ. ɺʘʣʳ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠʤʝʣʠ ʩʭʦʞʫʶ 
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ʩʪʨʫʢʪʫʨʫ. ʅʝʪ ʥʠʢʘʢʠʭ ʩʚʠʜʝʪʝʣʴʩʪʚ ʫʚʝʣʠʯʝʥʠʷ ʧʝʨʝʥʦʩʘ ʠʣʘ ʠ ʝʛʦ ʦʪʣʦʞʝʥʠʷ ʚ ʧʦʡʤʝ. ʅʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ.  

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʝʨʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʡʤʝʥʥʳʭ ʧʦʯʚ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʠʤʝʨʝ ʨʝʢ ʊʝʥʷ-ʷʭʘ ʠ ɺʵʩʘʢʦʷʭʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ 

ʨʘʟʥʦʦʙʨʘʟʠʠ ʧʦʯʚ ʠ ʨʘʩʪʝʥʠʡ. ɹʳʣʘ ʧʦʣʫʯʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʧʦʡʤʳ 

ʨʝʢʠ ʚ ʨʘʡʦʥʝ ʩʣʠʷʥʠʷ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʡ. ɹʳʣʘ ʧʦʣʫʯʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ 

ʩʪʨʦʝʥʠʠ ʧʦʯʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʦʡʤʘʭ ʨʝʢ ʬʦʨʤʠʨʫʶʪʩʷ ʨʝʜʢʠʝ ʧʦʯʚʳ, ʚ ʢʦʪʦʨʳʭ ʨʘʟʚʠʚʘʝʪʩʷ 

ʤʦʱʥʳʡ ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ. ʊʘʢʠʝ ʧʦʯʚʳ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʗʤʘʣʦ-ʅʝʥʝʮʢʦʛʦ 

ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ. ʀʤʝʥʥʦ ʥʘ ʵʪʠʭ ʧʦʯʚʘʭ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʠʜʦʚ 

ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ. ɺ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʧʦʡʤʳ ʨ. ʊʝʥʷ-ʷʭʘ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʥʘʣʠʯʠʝ ʚʳʧʦʣʦʞʝʥʥʳʭ 

ʫʯʘʩʪʢʦʚ, ʘ ʪʘʢʞʝ ʟʘʨʦʩʰʠʭ ʵʦʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʩ ʧʦʯʚʘʤʠ, ʠʤʝʶʱʠʤʠ ʧʨʠʟʥʘʢʠ ʦʧʦʜʟʦʣʠʚʘʥʠʷ. ʇʦ 

ʤʝʨʝ ʨʦʩʪʘ ʤʝʘʥʜʨʘ ʧʨʦʠʩʭʦʜʠʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʝʨʟʣʦʪʳ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʢʨʠʦʛʝʥʥʳʤ 

ʨʘʩʪʨʝʩʢʠʚʘʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚ. 
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ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʣʦʥʯʘʢʘʤʠ, ʧʦʣʳʥʥʳʤʠ ʠ ʩʪʝʧʥʳʤʠ ʣʘʥʜʰʘʬʪʘʤʠ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʘʜʘʧʪʘʮʠʶ 

ʬʣʦʨʳ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ, ʦʩʦʙʝʥʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʯʚʘʤʠ ʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦʤ, ʷʚʣʷʶʪʩʷ ʩʝʨʴʝʟʥʦʡ ʫʛʨʦʟʦʡ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ. ʆʜʥʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʩʦʣʦʥʯʘʢʦʚʘʥʠʝ ʧʦʯʚ, ʚʳʟʚʘʥʥʦʝ ʯʨʝʟʤʝʨʥʦʡ ʠʨʨʠʛʘʮʠʝʡ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ 

ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ. ʕʪʦ ʷʚʣʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʩʦʣʝʡ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʧʦʯʚʳ, ʯʪʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʂʨʦʤʝ ʪʦʛʦ, ʜʝʛʨʘʜʘʮʠʷ 

ʟʝʤʝʣʴ ʠ ʦʧʫʩʪʳʥʠʚʘʥʠʝ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ, ʢʘʢ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ. ʏʘʩʪʘʷ ʧʝʨʝʵʢʩʧʣʫʘʪʘʮʠʷ ʟʝʤʝʣʴ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʪʘʢʠʭ ʚʦʜʦʸʤʢʠʭ ʢʫʣʴʪʫʨ, ʢʘʢ ʭʣʦʧʦʢ, 

ʧʨʠʚʦʜʠʪ ʢ ʠʩʪʦʱʝʥʠʶ ʨʝʩʫʨʩʦʚ ʧʦʯʚʳ ʠ ʩʥʠʞʝʥʠʶ ʝʸ ʧʣʦʜʦʨʦʜʠʷ. ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 

ʪʘʢʞʝ ʫʩʫʛʫʙʣʷʝʪ ʩʠʪʫʘʮʠʶ, ʧʦʩʢʦʣʴʢʫ ʦʨʦʰʝʥʠʝ ʙʝʟ ʜʦʣʞʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʳʭʘʥʠʶ 

ʠʩʪʦʯʥʠʢʦʚ ʧʨʝʩʥʦʡ ʚʦʜʳ ʠ ʫʭʫʜʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤ. 
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ʉ ʫʯʸʪʦʤ ʚʩʝʭ ʵʪʠʭ ʬʘʢʪʦʨʦʚ, ʫʩʪʦʡʯʠʚʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʚʥʝʜʨʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʤʝʪʦʜʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʪʘʥʦʚʷʪʩʷ ʥʘʩʫʱʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʵʢʦʩʠʩʪʝʤ ʠ ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ ʚ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʝ. 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ) ʤʦʛʫʪ ʩʳʛʨʘʪʴ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʨʝʰʝʥʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʤʦʱʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 

ʘʥʘʣʠʟʘ, ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ɻʀʉ 

ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʜʘʥʥʳʭ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ 

ʠʟʫʯʝʥʠʶ ʠ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʯʚʘʤʠ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦʤ. 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ. ʆʩʦʙʝʥʥʦʩʪʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʋʟʙʝʢʠʩʪʘʥʘ ʩʦʚʤʝʩʪʥʦ 

ʩ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣʠ ʥʘ ʫʷʟʚʠʤʦʩʪʴ ʟʝʤʝʣʴ ʩʚʷʟʘʥʥʫʶ ʩ ʧʨʦʮʝʩʩʘʤʠ 

ʜʝʛʨʘʜʘʮʠʠ, ʢʦʪʦʨʳʝ ʫʛʨʦʞʘʶʪ ʚʩʝʡ ʵʢʦʥʦʤʠʢʝ, ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ. ɼʝʛʨʘʜʘʮʠʷ 

ʟʝʤʝʣʴ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʤʥʦʛʠʤ ʧʨʠʯʠʥʘʤ: ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ ʠ ʚʪʦʨʠʯʥʦʝ ʟʘʩʦʣʝʥʠʝ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, 

ʜʝʬʣʷʮʠʷ ʥʘ ʧʘʩʪʙʠʱʘʭ, ʚʦʜʥʘʷ ʵʨʦʟʠʷ, ʟʘʛʨʷʟʥʝʥʠʝ ʘʛʨʦʭʠʤʠʢʘʪʘʤʠ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʚʳʙʨʦʩʘʤʠ, 

ʘ ʪʘʢʞʝ ʦʧʫʩʪʳʥʠʚʘʥʠʝ ʚ ʇʨʠʘʨʘʣʴʝ [4; 13; 17; 18]. ʀʟ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 26 ʤʠʣʣʠʦʥʦʚ ʛʝʢʪʘʨʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʤʝʥʝʝ 6% ʥʝ ʧʦʜʚʝʨʞʝʥʳ ʵʨʦʟʠʠ. ɹʦʣʝʝ 4,7 ʤʠʣʣʠʦʥʘ ʛʝʢʪʘʨʦʚ 

ʩʪʨʘʜʘʝʪ ʦʪ ʚʦʜʥʦʡ ʵʨʦʟʠʠ [13]. ʀʟ 3,7 ʤʠʣʣʠʦʥʘ ʛʝʢʪʘʨʦʚ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ 2,9 ʤʠʣʣʠʦʥʘ ʛʝʢʪʘʨʦʚ 

(75%) ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʳ ʵʨʦʟʠʠ, ʘ ʝʞʝʛʦʜʥʦʝ ʚʳʤʳʚʘʥʠʝ ʧʦʯʚʳ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 

100ï500 ʪ/ʛʘ. ɽʞʝʛʦʜʥʳʝ ʧʦʪʝʨʠ ʛʫʤʫʩʘ ʩʦʩʪʘʚʣʷʶʪ 500ï800 ʢʛ/ʛʘ. ʉʦʣʦʥʮʝʚʘʪʦʩʪʴ ʟʘʪʨʘʛʠʚʘʝʪ 65% 

ʦʨʦʰʘʝʤʳʭ ʧʦʯʚ, ʘ ʫʚʝʣʠʯʝʥʥʳʡ ʩʙʨʦʩ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʨʠʚʦʜʠʪ ʢ ʚʪʦʨʠʯʥʦʤʫ ʟʘʩʦʣʝʥʠʶ, ʯʘʩʪʦ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʠʧʩʦʚʳʭ ʧʦʯʚ [7]. 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʠʤʝʝʪ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʵʢʩʪʨʝʤʘʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʫʩʠʣʠʣʘʩʴ ʚ ʩʚʷʟʠ ʩ 

ʫʭʫʜʰʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ [8]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʚ ʨʝʛʠʦʥʝ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʠ 

ʜʝʛʨʘʜʘʮʠʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʯʚ, ʫʭʫʜʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʛʠʦʥʘ ʇʨʠʘʨʘʣʴʷ.  

ʆʩʦʙʫʶ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʚʳʟʳʚʘʝʪ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ. ɿʘʛʨʷʟʥʝʥʠʝ ʠ ʟʘʩʦʣʝʥʠʝ 

ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʨʝʩʫʨʩʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʢʦʧʣʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʠ ʘʛʨʦʭʠʤʠʢʘʪʦʚ. 

ʆʙʱʠʡ ʬʦʥʜ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʩʦʩʪʘʚʣʷʶʪ ʚ ʦʩʥʦʚʥʦʤ ʟʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ, ʚ ʪʦʤ ʯʠʩʣʝ: 

ʩʣʘʙʦʩʦʣʝʥʳʝ-26,2%, ʩʨʝʜʥʝʩʦʣʝʥʳʝ-37,4%, ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʝ-35,2% ʠ ʥʝʟʘʩʦʣʝʥʥʳʝ-1,2% [9]. 

ʅʘ ʦʨʦʰʘʝʤʳʭ ʧʦʯʚʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ, ʜʦʩʪʫʧʥʳʭ 

ʨʘʩʪʝʥʠʷʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʦʷʚʣʝʥʠʷ ʪʘʢʠʭ ʥʝʛʘʪʠʚʥʳʭ ʷʚʣʝʥʠʡ, ʢʘʢ ʦʧʫʩʪʳʥʠʚʘʥʠʝ ʟʝʤʝʣʴ, 

ʜʝʛʨʘʜʘʮʠʷ, ʜʝʛʫʤʠʬʠʢʘʮʠʷ, ʵʨʦʟʠʷ, ʟʘʩʦʣʝʥʠʝ, ʫʧʣʦʪʥʝʥʠʝ, ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ 

ʠ ʧʝʩʪʠʮʠʜʘʤʠ, ʠʩʪʦʱʝʥʠʝ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʟʝʤʝʣʴ, ʩʥʠʞʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ [10]. ʇʦʵʪʦʤʫ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ 

ʟʘʜʘʯ ʧʦʯʚʝʥʥʦʡ ʥʘʫʢʠ, ʠʤʝʶʱʠʭ ʚʘʞʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʆʮʝʥʢʘ ʜʦʣʛʦʩʨʦʯʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ 

ʟʘʩʦʣʝʥʘ, ʫʨʦʞʘʡʥʦʩʪʴ ʥʠʟʢʘʷ, ʯʘʩʪʴ ʟʝʤʝʣʴ ʟʘʛʨʷʟʥʝʥʘ ʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʝʩʪʠʮʠʜʦʚ, 

ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʧʨʦʜʦʣʞʘʪʴ ʩʣʝʜʠʪʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʦ ʠ ʚʥʝʜʨʷʪʴ 

ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ [19]. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ) ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ 

ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ ʥʘ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʩʧʦʩʦʙʥʳ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʦ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʘʭ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʳ, ʪʘʢʠʭ ʢʘʢ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʪʠʧʳ ʧʦʯʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʧʨʘʢʪʠʢʘ. ʊʘʢʦʡ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʧʦʤʦʛʘʝʪ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʝ 

ʫʯʘʩʪʢʠ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʚʥʝʜʨʝʥʠʝ ʩʝʚʦʦʙʦʨʦʪʘ, 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠʣʠ ʤʝʨʳ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ.  

ɻʀʉ ʧʦʟʚʦʣʷʶʪ ʩʦʙʠʨʘʪʴ, ʭʨʘʥʠʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ, ʪʘʢʠʭ 

ʢʘʢ ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ, ʚʦʜʳ, ʧʦʯʚʳ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʜʨ. ʉ ʧʦʤʦʱʴʶ ɻʀʉ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʵʪʠʭ ʜʘʥʥʳʭ ʜʣʷ ʥʘʛʣʷʜʥʦʛʦ ʦʪʩʣʝʞʠʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ [12; 16]. 

ɺ ɻʀʉ ʩʪʨʦʷʪ ʤʦʜʝʣʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʡ, 

ʦʙʠʪʘʥʠʝ ʚʠʜʦʚ, ʠʟʤʝʥʝʥʠʝ ʣʘʥʜʰʘʬʪʘ ʠ ʜʨ. ʕʪʠ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ 
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ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʠ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ 

[1; 11]. 

ʂʨʦʤʝ ʪʦʛʦ, ɻʀʉ ʧʦʤʦʛʘʶʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʣʝʩʘ, 

ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʠ ʜʨ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʪʨʘʪʝʛʠʠ ʠʭ ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ [2; 

14]. 

ɻʀʉ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʢʦʥʢʨʝʪʥʦʤ ʨʝʛʠʦʥʝ, 

ʧʨʝʜʦʩʪʘʚʣʷʷ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʘʥʘʣʠʟʘ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ 

ʫʛʦʜʴʷʤʠ [3; 5]. 

ɺ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ɻʀʉ ʩʪʘʥʦʚʷʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ. 

ʇʦ ʩʨʝʜʩʪʚʘʤ ʤʦʜʫʣʝʡ ʚ ʥʠʭ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪʩʷ ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʦʢʫʣʴʪʫʨʝʥʥʦʩʪʠ ʠ 

ʙʦʥʠʪʝʪʘ ʧʦʯʚʳ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʫʯʘʩʪʢʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʚʳʷʚʣʷʪʴ ʥʘʠʙʦʣʝʝ ʧʣʦʜʦʨʦʜʥʳʝ ʟʦʥʳ 

ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʪʨʝʙʦʚʘʪʝʣʴʥʳʭ ʢʫʣʴʪʫʨ. ʉʠʩʪʝʤʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʨʦʠʪʴ 

ʢʘʨʪʦʛʨʘʤʤʳ, ʦʪʨʘʞʘʶʱʠʝ ʩʪʝʧʝʥʴ ʦʢʫʣʴʪʫʨʝʥʥʦʩʪʠ ʚ ʨʘʟʥʳʭ ʨʘʟʨʝʟʘʭ - ʦʪʜʝʣʝʥʠʷʭ, ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ 

ʨʘʡʦʥʘʭ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʤʝʩʪʥʳʤ ʠ ʬʝʜʝʨʘʣʴʥʳʤ ʦʨʛʘʥʘʤ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ 

ʧʦʯʚʳ. ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʙʦʥʠʪʠʨʦʚʢʘ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ [6]. 

ɻʀʉ ʤʦʛʫʪ ʙʳʪʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʰʠʨʦʢʦʛʦ ʜʦʩʪʫʧʘ ʢ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤ ʜʘʥʥʳʤ 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ, ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʡ ʜʦ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʠ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʤʠʥʠʩʪʝʨʩʪʚʘ. ʇʦʜʦʙʥʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʩʧʝʮʠʘʣʠʩʪʘʤ ʚʠʜʝʪʴ ʠʥʬʦʨʤʘʮʠʶ, 

ʢʘʩʘʶʱʫʶʩʷ ʪʦʣʴʢʦ ʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʨʛʘʥʳ ʤʝʩʪʥʦʡ ʚʣʘʩʪʠ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʤʦʛʫʪ 

ʧʦʣʫʯʘʪʴ ʧʦʣʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʷʭ ʚ ʩʚʦʠʭ ʨʝʛʠʦʥʘʭ. ɻʀʉ ʚʢʣʶʯʘʝʪ ʘʢʪʫʘʣʴʥʳʝ ʜʘʥʥʳʝ 

ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʯʚ ʠ ʧʣʦʜʦʨʦʜʠʠ, ʛʨʘʥʠʮʳ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʪʨʝʙʥʦʩʪʷʭ ʚ 

ʫʜʦʙʨʝʥʠʷʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʣʘʥʠʨʫʝʤʳʭ ʫʨʦʞʘʝʚ. ʉʧʝʮʠʘʣʠʩʪʳ ʤʦʛʫʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ 

ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʜʦʨʦʜʠʷ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʝ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ɻʀʉ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʚʘʞʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡʠ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʊʘʢʦʡ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʦʙʣʝʛʯʘʝʪ ʧʨʠʥʷʪʠʝ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʦʤ [15].  

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʷʚʣʷʝʪʩʷ ʩʙʦʨ ʜʦʩʪʦʚʝʨʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʪʝʨʨʠʪʦʨʠʷʤ ʨʘʟʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʫʨʦʚʥʷ (ʦʪ ʣʦʢʘʣʴʥʳʭ ʜʦ ʛʣʦʙʘʣʴʥʳʭ). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʦʮʝʥʢʝ 

ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʮʝʣʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ ʧʨʠʤʝʨʝ ʦʜʥʦʛʦ ʠʟ ʤʘʩʩʠʚʦʚ ʅʫʢʫʩʩʢʦʛʦ ʨʘʡʦʥʘ 

ʧʦʩʪʨʦʝʥʘ ʩʝʨʠʷ ʢʘʨʪ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʧʦʯʚ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʠʥʬʦʨʤʘʮʠʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʨʪʳ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʟʘ 2012 ʠ 2019 

ʛʛ. (ʨʠʩ.1). 

 
2012 ʛ. 

 
2019 ʛ. 



OóZBEKISTON AGRAR FANI XABARNOMASI  
 

26                                         ˏ ˒˞˟˚˕˗ ˍː˝ˍ˝˚˛˖ ˚ˍˠ˗˕ ˠ˔ˎ˒˗˕˞˟ˍ˚ˍ   Ο 3 (21/2 ) 2025 

 
ʈʠʩ. 1 ʉʨʘʚʥʠʝʥʠʝ ʙʘʣʣʦʚ ʙʦʥʠʪʝʪʘ ʦʨʦʰʘʝʤʳʭ ʧʦʯʚ ʟʘ 2012 ʠ 2019 ʛʛ. 

 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʙʦʥʠʪʝʪʘ ʜʣʷ ʤʘʩʩʠʚʘ ʠʟʤʝʥʠʣʦʩʴ ʥʝ ʩʫʱʝʩʪʚʝʥʥʦ: 2012 ʛ. ï 48 ʙʘʣʣʦʚ, 2019 ʛ. 

ï 47 ʙʘʣʣʦʚ, ʥʦ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ ʵʪʦʤ ʩʪʘʣʦ ʥʘ 8 ʙʘʣʣʦʚ ʥʠʞʝ (2012 ʛ. ï 38 

ʙʘʣʣʦʚ, 2019 ʛ. ï 30 ʙʘʣʣʦʚ).  

ɺ ʦʩʥʦʚʝ ʙʘʣʣʘ ʙʦʥʠʪʝʪʘ ʣʝʞʘʪ ʚʘʞʥʝʡʰʠʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚ: ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, 

ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʠ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ, ʩʪʝʧʝʥʠ 

ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ, ʘʥʠʦʥʥʳʡ ʩʦʩʪʘʚ ʩʦʣʝʡ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʪʘʢʞʝ ʙʳʣʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʳ ʚ ʚʠʜʝ ʩʝʨʠʠ 

ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ ï ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ. ʅʘʠʙʦʣʝʝ ʷʨʢʠʝ ʠʟʤʝʥʝʥʠʷ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʜʣʷ ʛʫʤʫʩʘ ʠ 

ʬʦʩʬʦʨʘ (ʨʠʩ. 2). 

2012 ʛ. 2019 ʛ. 

 

2012 ʛ. 2019 ʛ. 

 

ʈʠʩ. 2. ʉʦʞʝʨʞʘʥʠʝ ʚ ʦʨʦʰʘʝʤʳʭ ʧʦʯʚʘʭ ʛʫʤʫʩʘ ʠ ʬʦʩʬʦʨʘ ʟʘ 2012 ʠ 2019 ʛʛ. 
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ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʜʣʷ ʤʘʩʩʠʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʦʩʴ, ʥʦ ʫʚʝʣʠʯʠʣʩʷ 

ʨʘʟʙʨʦʩ ʟʥʘʯʝʥʠʡ ʠ ʚ 2019 ʛʦʜʫ ʩʪʘʣʦ ʙʦʣʴʰʝ ʢʦʥʪʫʨʦʚ ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʳ ʦʯʝʥʴ ʥʠʟʢʠʝ 

ʟʥʘʯʝʥʠʷ ʛʫʤʫʩʘ ï ʦʢʦʣʦ 0,3%. ʅʦ ʚ ʮʝʣʦʤ ʚʩʝ ʟʥʘʯʝʥʠʷ ʚ ʤʘʩʩʠʚʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʯʝʥʴ ʥʠʟʢʫʶ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʛʫʤʫʩʦʤ (ʧʦ ʊʶʨʠʥʫ). ʂʘʨʪʦʛʨʘʤʤʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʜʣʷ ʟʥʘʯʝʥʠʡ ʬʦʩʬʦʨʘ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʦʯʚʘʭ ʚ 2019 ʛ. ʋʚʝʣʠʯʠʣʦʩʴ ʚ ʥʝʢʦʪʦʨʳʭ ʢʦʥʪʫʨʘʭ ʙʦʣʝʝ ʯʝʤ ʚ ʪʨʠ ʨʘʟʘ ï 

ʪʘʢʦʡ ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʚʳʩʦʢʦʤʫ ʠ ʦʯʝʥʴ ʚʳʩʦʢʦʤʫ (ʧʦ ʄʘʯʠʛʠʥʫ). 

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ, ʩʦʙʨʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ɻʀʉ, ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʧʘʪʪʝʨʥʳ 

ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ ʠʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʯʚʘʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʢʫʣʴʪʫʨʘʤ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʤ ʨʝʰʝʥʠʷʤ 

ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʅʝʦʙʭʦʜʠʤʦʩʦʟʜʘʚʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʣʘʪʬʦʨʤʳ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʬʠʢʩʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʨʝʛʫʣʷʨʥʳʝ ʦʙʫʯʘʶʱʠʝ ʩʝʤʠʥʘʨʳ ʜʣʷ ʤʝʩʪʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʬʝʨʤʝʨʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʚʥʝʜʨʝʥʠʝ ɻʀʉ ʚ ʧʨʘʢʪʠʢʫ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ ʩʦʟʜʘʥʠʶ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʨʘʙʦʯʠʭ ʛʨʫʧʧ, ʢʦʪʦʨʳʝ 

ʙʫʜʫʪ ʟʘʥʠʤʘʪʴʩʷ ʩʦʚʤʝʩʪʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʠ ʘʜʘʧʪʘʮʠʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ 

ʨʝʰʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ʨʝʛʠʦʥʝ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʵʪʠʤ ʩʣʝʜʫʝʪ 

ʨʘʟʚʠʚʘʪʴ ʤʝʨʳ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʦʯʚ, ʯʪʦ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʩʦʜʝʡʩʪʚʫʝʪ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʟʘ ʩʯʝʪ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʚʳʜʝʣʝʥʥʦʛʦ ʥʘ ʮʝʣʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɽʚʨʘʟʠʡʩʢʦʛʦ ʮʝʥʪʨʘ ʧʦ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʄɻʋ (ʨʘʩʧʦʨʷʞʝʥʠʝ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ˉ 1736-ʨ ʦʪ 26.06.2021). 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʩʦʨʸʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʨʠʩʘ ʠ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʫʩʣʦʚʠʷʭ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʇʨʠʘʨʘʣʴʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2019ï2021 ʛʛ. ʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʧʦʣʝ ʂʘʟʘʭʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʨʠʩʘ ʠʤʝʥʠ ʀ. ɾʘʭʘʝʚʘ 

(ʦʧʦʨʥʳʡ ʧʫʥʢʪ ʂʘʨʘʫʣʪʦʙʝ) ʥʘ ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʭ ʧʦʯʚʘʭ.  ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʘ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʙʦʨʴʙʫ ʩ ʩʦʨʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚ ʧʦʣʷʭ ʨʠʩʦʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ ʚ ʫʩʣʦʚʠʷʭ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʇʨʠʘʨʘʣʴʷ ʥʘ ʦʩʥʦʚʝ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ ʨʠʩ ʚʪʦʨʦʛʦ ʛʦʜʘ ʞʠʟʥʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ ʨʠʩ. ʆʩʝʥʥʷʷ ʚʩʧʘʰʢʘ (25ï27 ʩʤ), ʟʷʙʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ 

(16ï18 ʩʤ) ʠ ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ (8ï10 ʩʤ) ʚ ʙʦʨʴʙʝ ʩ ʩʦʨʥʷʢʘʤʠ, ʦʩʦʙʝʥʥʦ ʩ ʢʣʫʙʥʝʚʳʤ ʢʘʤʳʰʦʤ ʠ 

ʧʣʝʚʝʣʦʤ, ʥʝ ʫʩʪʫʧʘʣʠ ʛʣʫʙʦʢʦʡ ʦʩʝʥʥʝʡ ʚʩʧʘʰʢʝ ʥʘ ʛʣʫʙʠʥʫ 25ï27 ʩʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʠʩ, ʩʦʨʥʷʢʠ, ʟʷʙʣʝʚʘʷ ʚʩʧʘʰʢʘ, ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʧʨʝʜʧʦʩʝʚʥʘʷ 

ʦʙʨʘʙʦʪʢʘ, ʜʠʩʢʦʚʘʥʠʝ, ʧʨʠʢʘʪʳʚʘʥʠʝ. 

Annotation.  The artiCle presents the results of studies of weed infestation of rice crops and tillage in the 

Kazakhstan Aral Sea. The studies were carried out in 2019-2021. in the conditions of the experimental field of 

the Kazakh Research Institute of Rice named after. I.Zhakhaeva (strong point of Karaultobe) on meadow-marsh 

soils. The purpose of the research was to study and develop a set of agrotechnical measures aimed at combating 

weeds in the fields of rice crop rotation in the Kazakh Aral Sea on the basis of tillage for rice of the second year 

of life. We have identified the most effective technologies for tillage under rice. Autumn plowing (25ï27 cm), fall 

plowing (16ï18 cm) and presowing (8ï10 cm) tillage in the fight against weeds, especially tuber reeds and 

barnyard grass, were not inferior to deep autumn plowing to a depth of 25ï27 cm. 

Keywords: rice, weeds, fall plowing, surface tillage, pre-sowing tillage, disking, rolling. 
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ɺʚʝʜʝʥʠʝ. ɺʳʨʘʱʠʚʘʥʠʝ ʨʠʩʘ  ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʚʦʧʨʦʩʘʤʠ ʟʘʱʠʪʳ ʧʦʩʝʚʦʚ ʦʪ ʚʨʝʜʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ. ʇʦʪʝʨʠ ʟʝʨʥʘ ʦʪ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚ ʤʠʨʦʚʦʤ ʨʠʩʦʚʦʜʩʪʚʝ ʩʦʩʪʦʚʣʷʝʪ ʦʢʦʣʦ 52% ʦʪ 

ʫʨʦʞʘʷ, ʘ ʠʥʦʛʜʘ ʠ ʙʦʣʴʰʝ. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʵʪʦʡ ʧʨʦʙʣʝʤʝ ʚʝʜʝʪ ʥʝ ʪʦʣʴʢʦ ʢ ʩʥʠʞʝʥʠʶ 

ʫʨʦʞʘʷ, ʥʦ ʠ ʢ ʫʤʝʥʴʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ  ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʟʘʪʨʘʯʝʥʥʳʭ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ 

ʢʫʣʴʪʫʨʳ [1,2]. ʆʙʱʝʠʟʚʝʩʪʥʘ ʚʳʩʦʢʘʷ ʚʨʝʜʦʥʦʩʥʦʩʪʴ ʩʦʨʥʷʢʦʚ, ʚ ʪ.ʯ. ʠ ʨʠʩʦʚʦʜʩʪʚʝ [3]. ʉʯʠʪʘʝʪʩʷ, 

ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ ʚ ʧʦʣʷʭ ʨʠʩʦʚʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ ʷʚʣʷʝʪʩʷ 

ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ [4].  

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʘʢʪʠʢʠ ʜʦʣʞʥʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʨʘʟʨʘʙʦʪʢʫ 

ʪʘʢʠʭ ʩʧʦʩʦʙʦʚ, ʧʨʠʝʤʦʚ ʠ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʣʠ ʙʳ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ, ʩʦʟʜʘʚʘʣʠ 

ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʣʠ ʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [5].  

ʇʦʩʢʦʣʴʢʫ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʘʤʘʷ 

ʵʥʝʨʛʦʟʘʪʨʘʪʥʘʷ ʠ ʜʦʨʦʛʦʩʪʦʷʱʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʪʦ ʨʘʮʠʦʥʘʣʴʥʦ ʧʦʩʪʨʦʝʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʩʥʦʚʦʡ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ [6,7].  

ʂʘʞʜʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʘʜʘʧʪʠʚʥʦʤ ʧʦʜʭʦʜʝ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʨʝʰʝʥʠʷ, ʫʯʠʪʳʚʘʷ ʫʨʦʚʝʥʴ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʠ ʠʟʤʝʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ [8].  

ʇʦʩʝʚʳ ʨʠʩʘ ʚ ʂʘʟʘʭʩʪʘʥʩʢʦʤ ʇʨʠʘʨʘʣʴʝ ʟʘʩʦʨʷʶʪ ʦʢʦʣʦ 7-8 ʚʠʜʦʚ ʩʦʨʥʷʢʦʚ, ʢʦʪʦʨʳʝ 

ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʦ ʩʚʦʝʤʫ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʥʳʭ ʩʧʦʩʦʙʦʚ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʦʪʥʦʰʝʥʠʠ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ, ʦʜʥʦʣʝʪʥʠʤʠ ʟʣʘʢʦʚʳʤʠ (ʝʞʦʚʥʠʢʠ), 

ʤʥʦʛʦʣʝʪʥʠʤʠ ʦʩʦʢʦʚʳʤʠ (ʢʣʫʙʥʝʢʘʤʳʰ) ʠ ʪʨʦʩʪʥʠʢʦʤ ʥʘ ʨʠʩʦʚʳʭ ʧʦʣʷʭ ʠʤʝʝʪ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ  2019-2021 ʛ.ʛ. ʚ ʫʩʣʦʚʠʷʭ 

ʦʧʳʪʥʦʛʦ ʧʦʣʷ ʂʘʟʘʭʩʢʦʛʦ ʅʀʀ ʨʠʩʦʚʦʜʩʪʚʘ ʠʤ. ʀ.ɾʘʢʘʝʚʘ  (ʦʧʦʨʥʳʡ ʧʫʥʢʪ ʂʘʨʘʫʣʪʦʙʝ).  ʆʙʴʝʢʪ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʩʦʨʪ ʉʳʨ ʉʫʣʫʳ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʨʠʩ ʚʪʦʨʦʛʦ ʛʦʜʘ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ï 

ʣʫʛʦʚʳʝ-ʙʦʣʦʪʥʳʝ. 

ʉʧʦʩʦʙʳ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɻʝʨʙʠʮʠʜ 

ʅʦʤʠʥʠ ï 90-100 ʛ/ʛʘ ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ. ʧʨʠʤʝʥʷʣʩʷ 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʝʜʫʱʘʷ ʨʦʣʴ ʚ ʫʥʠʯʪʦʞʝʥʠʠ ʩʦʨʥʷʢʦʚ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʠ 

ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʠʥʘʜʣʝʞʠʪ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ. ʅʦ ʠ ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ 

ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʙʦʨʴʙʝ ʩ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. 

 ʇʦʩʢʦʣʴʢʫ ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʫʥʠʯʪʦʞʘʷ ʚʩʭʦʜʳ ʤʘʣʦʣʝʪʥʠʢʦʚ ʠ ʧʦʜʨʝʟʘʷ ʚʝʛʝʪʠʨʫʶʱʠʝ 

ʦʨʛʘʥʳ ʤʥʦʛʦʣʝʪʥʠʢʦʚ, ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʫ ʜʣʷ ʦʧʝʨʝʞʘʶʱʝʛʦ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʘʛʨʦʬʠʪʦʮʝʥʦʟʘ ʧʝʨʝʜ ʩʦʨʥʷʢʘʤʠ. ʀ ʯʝʤ ʤʝʥʴʰʝ ʨʘʟʨʳʚ ʤʝʞʜʫ ʢʫʣʴʪʠʚʘʮʠʝʡ ʠ ʧʦʩʝʚʦʤ, ʪʝʤ ʚʳʰʝ 

ʢʦʥʢʫʨʝʥʪʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʧʝʨʝʜ ʩʦʨʥʷʢʘʤʠ, ʪʘʢ ʢʘʢ ʤʝʥʴʰʠʡ ʨʘʟʨʳʚ ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ 

ʦʧʝʨʘʮʠʷʤʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʜʨʫʞʥʳʭ ʚʩʭʦʜʦʚ. ʆʪʩʶʜʘ ʦʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʧʦʩʝʚʥʳʤ ʘʛʨʝʛʘʪʘʤ ʢʘʢ ʢ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ï ʵʬʬʝʢʪʠʚʥʦʝ ʫʥʠʯʪʦʞʝʥʠʝ 

ʩʦʨʥʷʢʦʚ ʥʘ ʧʦʣʝ [9]. 

ʇʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʧʦʣʝʚʦʤʫ ʦʧʳʪʫ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʩ ʧʣʫʛʦʤ ʇʃʅ-5-35 (ʢʦʥʪʨʦʣʴ) ʠ Lemken 

Juwel ʧʨʦʚʦʜʠʣʠ ʟʷʙʣʝʚʫʶ ʚʩʧʘʰʢʫ ʥʘ ʛʣʫʙʠʥʝ 25-27 ʩʤ. ɺʝʩʥʦʡ ʜʣʷ ʜʠʩʢʦʚʘʥʠʷ ʧʘʭʦʪʳ ʥʘ ʛʣʫʙʠʥʫ 

16-18 ʩʤ, ʚʩʧʘʭʘʥʥʳʝ ʧʣʫʛʦʤ ʇʃʅ-5-35 (ʢʦʥʪʨʦʣʴ) ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʜʠʩʢʦʚʳʤʠ ʙʦʨʦʥʘʤʠ ɹɼʊ-3 ʚ ʜʚʘ 

ʩʣʝʜʘ (ʢʦʥʪʨʦʣʴ) ʠ ɹɼʄ-çɸʛʨʦè. ɿʘʪʝʤ, ʧʨʦʚʦʜʠʣʠ ʧʨʝʜʧʦʩʝʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʥʘ ʛʣʫʙʠʥʫ 8-10 ʩʤ ʠ 

ʜʠʩʢʦʚʘʥʠʝ+ ʧʨʠʢʘʪʳʚʘʥʠʝ (ʢʦʥʪʨʦʣʴ), ʘ ʥʘ ʦʙʨʘʙʦʪʘʥʥʫʶ ʧʦʯʚʫ ʩ ʜʠʩʢʘʪʦʨʦʤ ɹɼʄ-çɸʛʨʦè 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʪʦʣʴʢʦ ʧʨʠʢʘʪʳʚʘʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʩʦʨʝʥʠʷ ʧʦʩʝʚʦʚ ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ ʨʠʩʘ ʩʦʩʪʘʚʠʣʘ: 

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʦʨʫʜʠʝʤ ɹɼʊ-3 ʚ ʜʚʘ ʩʣʝʜʘ 8,2 ʰʪ/ʤ
2
 ʢʣʫʙʥʝʢʘʤʳʰʘ, 9,4 ʰʪ/ʤ

2
 ʪʨʦʩʪʥʠʢʘ ʠ 13,2 ʰʪ/ʤ

2
 

ʝʞʦʚʥʠʢʘ, ʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʜʠʩʢʘʪʦʨʦʤ ɹɼʄ-çɸʛʨʦè 7,6 ʰʪ/ʤ
2
 ʢʣʫʙʥʝʢʘʤʳʰʘ, 8,1 ʰʪ/ʤ

2
 ʪʨʦʩʪʥʠʢ, 

10,2 ʰʪ/ʤ
2 
ʝʞʦʚʥʠʢʘ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʨʠʩʘ ʩʦʩʪʘʚʠʣ:  ʢʣʫʙʥʝʢʘʤʳʰ 1,9 ʰʪ/ʤ

2
, 

ʪʨʦʩʪʥʠʢ 16,4 ʰʪ/ʤ
2
, ʝʞʦʚʥʠʢ 1,8 ʰʪ/ʤ

2
 ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ ʜʠʩʢʘʪʦʨʘ ɹɼʄ-çɸʛʨʦè 1,2 ʰʪ/ʤ

2
 

ʢʣʫʙʥʝʢʘʤʳʰʘ, 9,5 ʰʪ/ʤ
2
 ʪʨʦʩʪʥʠʢʘ ʠ 1,6 ʰʪ/ʤ

2
 ʝʞʦʚʥʠʢʘ (ʊʘʙʣʠʮʘ 1). 
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ʊʘʙʣʠʮʘ 1 

  ɺʣʠʷʥʠʝ ʦʩʥʦʚʥʦʡ ʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʨʠʩʘ, ʰʪ/ʤ
2 

 

 

ɺ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʟʷʙʣʝʚʘʷ ʚʩʧʘʰʢʘ ʧʨʦʚʦʜʠʣʠ ʩ ʦʙʦʨʦʪʥʳʤ  ʧʣʫʛʦʤ Lemken Juwel, ʜʠʩʢʦʚʘʥʠʷ 

ʧʘʭʦʪʳ ʥʘ ʛʣʫʙʠʥʫ 16-18 ʩʤ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʜʠʩʢʦʚʳʤʠ ʙʦʨʦʥʘʤʠ ɹɼʊ-3 ʠ ʜʠʩʢʘʪʦʨʦʤ çʍʦʨʰè, ʟʘʪʝʤ 

ʜʠʩʢʦʚʘʥʠʝ ʠ  ʧʨʠʢʘʪʳʚʘʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʩʦʨʝʥʠʷ ʧʦʩʝʚʦʚ ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ ʨʠʩʘ ʩʦʩʪʘʚʠʣʘ: ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʦʨʫʜʠʝʤ ɹɼʊ-3  6,2 ʰʪ/ʤ
2
 ʢʣʫʙʥʝʢʘʤʳʰʘ, 7,9 ʰʪ/ʤ

2
 ʪʨʦʩʪʥʠʢʘ ʠ 9,8 ʰʪ/ʤ

2
 ʝʞʦʚʥʠʢʘ, ʘ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʜʠʩʢʘʪʦʨʦʤ çʍʦʨʰè 4,3 ʰʪ/ʤ
2
 ʢʣʫʙʥʝʢʘʤʳʰʘ, 5,3 ʰʪ/ʤ

2
 ʪʨʦʩʪʥʠʢ, 8,4 ʰʪ/ʤ

2 
ʝʞʦʚʥʠʢʘ., ʘ 

ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʨʠʩʘ ʩʦʩʪʘʚʠʣ: ʢʣʫʙʥʝʢʘʤʳʰ 0,9 ʰʪ/ʤ
2
, ʪʨʦʩʪʥʠʢ 10,1 ʰʪ/ʤ

2
, ʝʞʦʚʥʠʢ 1,1 ʰʪ/ʤ

2
 ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ ʜʠʩʢʘʪʦʨʘ  çʍʦʨʰè 0,6 ʰʪ/ʤ
2
 ʢʣʫʙʥʝʢʘʤʳʰʘ, 9,6 ʰʪ/ʤ

2
 ʪʨʦʩʪʥʠʢʘ ʠ 0,3 ʰʪ/ʤ

2
 

ʝʞʦʚʥʠʢʘ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʨʠʩʘ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʢʣʫʙʥʝʢʘʤʳʰ ʠ ʝʞʦʚʥʠʢ ʥʘ 

ʨʠʩʦʚʳʭ ʧʦʣʷʭ ʫʤʝʥʴʰʠʣʠʩʴ, ʘ ʪʨʦʩʪʥʠʢ ʥʘʦʙʦʨʦʪ ʫʚʝʣʠʯʠʣʩʷ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, 

ʯʪʦ ʢʦʨʥʠ ʪʨʦʩʪʥʠʢʘ ʦʩʪʘʶʪʩʷ ʥʠʞʝ 25-27 ʩʤ ʠ ʚʚʝʜʝʥʥʳʡ ʛʝʨʙʠʮʠʜ ʥʝ ʚʣʠʷʝʪ ʥʘ 

ʪʨʦʩʪʥʠʢ.ʄʘʢʩʠʤʘʣʴʥʘʷ ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʨʠʩʘ ʚ ʵʪʦʤ ʦʧʳʪʝ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʢʦʥʪʨʦʣʴʥʦʤ 

ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ʇʃʅ-5-35 + ɹɼʊ-3 ʚ ʜʚʘ ʩʣʝʜʘ + ʜʠʩʢʦʚʘʥʠʝ + ʧʨʠʢʘʪʳʚʘʥʠʝ: 1,9 ʰʪ/ʤ
2
 

ʢʣʫʙʥʝʢʘʤʳʰʘ, 16,4 ʰʪ./ʤ
2
 ʪʨʦʩʪʥʠʢʘ ʠ 1,8 ʰʪ/ʤ

2
 ʝʞʦʚʥʠʢʘ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʩʨʝʜʩʪʚʘʤʠ ʟʘʱʠʪʳ 

ʨʘʩʪʝʥʠʡ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʨʥʷʢʦʚ ʚ ʣʫʯʰʝʤ (Lemken Juwel 7+ çʍʦʨʰè + ɼʠʩʢʦʚʘʥʠʝ) ʚʘʨʠʘʥʪʝ ʦʧʳʪʦʚ 

ʩʥʠʞʝʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʜʦ 76,8%, 58,85% ʠ 86,3% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ 

ʂʘʟʘʭʩʪʘʥʩʢʦʤ ʧʨʠʘʨʘʣʴʝ.  

 ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚ ʙʦʨʴʙʝ ʩ ʩʦʨʥʷʢʘʤʠ, ʦʩʦʙʝʥʥʦ ʩ ʪʨʦʩʪʥʠʢʦʤ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʘʣʘ ʟʷʙʣʝʚʘʷ ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ 25-27 ʩʤ ʩ ʧʣʫʛʦʤ Lemken Juwel 7. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ ʥʘ ʧʦʩʝʚʘʭ ʨʠʩʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ 

ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, ʚʢʣʶʯʘʶʱʠʡ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʠ ʩʨʝʜʩʪʚʘʤʠ ʭʠʤʟʘʱʠʪʳ. ʇʨʠʤʝʥʝʥʠʝ ʪʦʣʴʢʦ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʢʦʥʪʨʦʣʴ ʥʘʜ ʟʘʩʦʨʝʥʥʦʩʪʴʶ ʧʦʩʝʚʦʚ ʨʠʩʘ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʜʦʥʦʩʥʦʩʪʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʢʘʢ ʟʷʙʣʝʚʘʷ ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ 25-27 ʩʤ, 

ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ ʛʣʫʙʠʥʫ 16-18 ʩʤ, ʤʝʣʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʛʣʫʙʠʥʫ 8-10 ʩʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ 

ʦʙʱʫʶ ʟʘʩʦʨⱪʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʨʠʩʘ ʥʘ ʣʫʛʦʚʦ-ʙʦʣʦʪʥʦʡ ʧʦʯʚʝ. 

ɺʳʚʦʜʳ. ʆʩʥʦʚʥʘʷ ʠ ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʠ  ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʨʙʠʮʠʜʘ çʅʦʤʠʥʠè  

ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʙʝʣʴ ʚʨʝʜʦʥʦʩʥʳʭ ʩʦʨʥʷʢʦʚ, ʘ ʜʣʷ ʙʦʨʴʙʳ ʩ ʪʨʦʩʪʥʠʢʦʤ ʥʘʠʙʦʣʝʝ  ʵʬʬʝʢʪʠʚʥʳ 

ʟʷʙʣʝʚʘʷ ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ 25-27 ʩʤ. 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 
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ʩ. 
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[ʤʦʥʦʛʨʘʬʽʷ]. ʍʝʨʩʦʥ: ɺʠʜʘʚʝʮʴ ɻʨʽʥʴ ɼ.ʉ., 2015. 270 ʩ. 
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ʚʩʧʘʰʢʘ     ʥʘ 

ʛʣʫʙʠʥʫ  

25-27 ʩʤ  

(ʌʘʢʪʦʨ ɸ) 

ɼʠʩʢʦʚʘʥʠʝ ʟʷʙʠ 

ʥʘ ʛʣʫʙʠʥʫ  

16-18 ʩʤ  

(ʌʘʢʪʦʨ ɺ) 

ʇʨʝʜʧʦʩʝʚʥʘʷ 

ʦʙʨʘʙʦʪʢʘ 

8-10 ʩʤ  

 (ʌʘʢʪʦʨ ʉ) 
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ʇʃʅ-5-35 

(ʢʦʥʪʨʦʣʴ) 

 

ɹɼʊ-3 ʚ ʜʚʘ 

ʩʣʝʜʘ (ʢʦʥʪʨʦʣʴ) 

ɼʠʩʢʦʚʘʥʠʝ+ 

ʇʨʠʢʘʪʳʚʘʥʠʝ 

(ʢʦʥʪʨʦʣʴ) 

8,2 9,4 13,2 1,9 16,4 1,8 

ɹɼʄ-çɸʛʨʦè ɼʠʩʢʦʚʘʥʠʝ 7,6 8,1 10,3 1,2 9,5 1,6 

Lemken Juwel 

7 

ɹɼʊ-3 ɼʠʩʢʦʚʘʥʠʝ+ 

ʇʨʠʢʘʪʳʚʘʥʠʝ 

6,2 7,9 9,8 0,9 10,1 1,1 

 ʂʂ çʍʦʨèh  ɼʠʩʢʦʚʘʥʠʝ   4,3 5,3 8,4 0,6 9,6 0,3 
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ʌɽʈʄɽʅʊɸʊʀɺʅɸʗ ɸʂʊʀɺʅʆʉʊʔ ʅɽʌʊɽɿɸɻʈʗɿʅɽʅʅʆʁ 

ʇʆʏɺʓ ɺ ʋʉʃʆɺʀʗʍ ɿɸʉʆʃɽʅʀʗ ʀ ʇʈʀʉʋʊʉʊɺʀʀ ʀʆʅʆɺ 

ʄɽʊɸʃʃʆɺ 
 

ʂʫʣʴʙʘʝʚʘ ʃ.ɸ.
  

ʌɻɹʆʋ ɺʆ ʋʬʠʤʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ (ʛ. ʋʬʘ) 

ʈʘʬʠʢʦʚʘ ɻ.ʌ., ʂʫʟʠʥʘ ɽ.ɺ., ʄʫʭʘʤʘʪʜʴʷʨʦʚʘ ʉ.ʈ.,  

ʀʩʢʫʞʠʥʘ ʄ. ɻ., ʂʦʨʰʫʥʦʚʘ ʊ.ʖ.  

ʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʋʌʀʎ ʈɸʅ (ʛ. ʋʬʘ) 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʝʬʪʝʟʘʛʨʷʟʥʸʥʥʳʭ ʧʦʯʚ, ʧʨʠ ʩʦʧʫʪʩʪʚʫʶʱʝʤ ʟʘʩʦʣʝʥʠʠ ʠ ʢʦʥʪʘʤʠʥʘʮʠʠ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ. 

ʅʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʧʦʯʚʳ ʠʟʫʯʝʥʥʳʤʠ ʧʦʣʣʶʪʘʥʪʘʤʠ 

ʦʢʘʟʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ, ʫʨʝʘʟʳ ʠ ʬʦʩʬʘʪʘʟʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʝ ʧʦʯʚʳ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʟʘʩʦʣʝʥʠʝ, ʦʚʝʩ, ʣʶʧʠʥ. 

 

ɺʚʝʜʝʥʠʝ. ʇʦʯʚʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʵʢʦʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʠʛʨʘʶʱʠʤ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʮʠʢʣʦʚ. ʆʜʥʘʢʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʯʚʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʠʩʧʳʪʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʕʪʦ ʥʝʛʘʪʠʚʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʌʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ. 

ʌʝʨʤʝʥʪʳ, ʚʳʜʝʣʷʝʤʳʝ ʧʦʯʚʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʫʯʘʩʪʚʫʶʪ ʚ ʨʘʟʣʦʞʝʥʠʠ ʮʝʣʣʶʣʦʟʳ ʠ 

ʜʨʫʛʠʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʘ ʪʘʢʞʝ ʚ ʧʨʝʚʨʘʱʝʥʠʷʭ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʩʝʨʳ. ɸʢʪʠʚʥʦʩʪʴ 

ʬʝʨʤʝʥʪʦʚ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʥʜʠʢʘʪʦʨʦʤ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʝʥʥʦʡ ʵʢʦʩʠʩʪʝʤʳ, ʧʦʩʢʦʣʴʢʫ, ʚʦ-ʧʝʨʚʳʭ, 

ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩ ʮʠʢʣʘʤʠ ʠ 

ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ; ʚʦ-ʚʪʦʨʳʭ, ʦʥ ʙʳʩʪʨʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʠʟʤʝʥʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʢʘʢ 

ʧʨʠʨʦʜʥʳʤʠ, ʪʘʢ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ; ʚ-ʪʨʝʪʴʠʭ, ʤʝʪʦʜʳ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʩʪʫʧʥʳ ʠ 

ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʴ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʣʣʶʪʘʥʪʦʚ ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʳʭ, 

ʪʘʢ ʠ ʘʛʨʦʵʢʦʩʠʩʪʝʤ. 

https://www.teacode.com/online/udc/63/631.42.html
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ʉʨʝʜʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʧʦʯʚʫ ʚʝʱʝʩʪʚ ʥʘʠʙʦʣʴʰʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʫʛʣʝʚʦʜʦʨʦʜʳ ʥʝʬʪʠ ʠ ʪʷʞʸʣʳʝ ʤʝʪʘʣʣʳ. ʇʨʠʩʫʪʩʪʚʠʝ ʜʘʥʥʳʭ ʧʦʣʣʶʪʘʥʪʦʚ ʚ ʧʦʯʚʝ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʨʦʩʪ ʠ ʨʘʟʤʥʦʞʝʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘ 

ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ. ʋʛʣʝʚʦʜʦʨʦʜʳ ʥʝʬʪʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʧʦʚʨʝʞʜʝʥʠʝ ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ, 

ʧʨʠʯʸʤ ʙʦʣʝʝ ʣʸʛʢʠʝ ʬʨʘʢʮʠʠ ʚʳʟʳʚʘʶʪ ʙʦʣʴʰʝʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʯʝʤ ʙʦʣʝʝ ʪʷʞʸʣʳʝ. ʉʳʨʘʷ ʥʝʬʪʴ ʠ 

ʥʝʢʦʪʦʨʳʝ ʝʝ ʙʦʣʝʝ ʪʷʞʸʣʳʝ ʬʨʘʢʮʠʠ ʤʦʛʫʪ ʩʥʠʞʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʟʘ ʩʯʝʪ ʦʙʚʦʣʘʢʠʚʘʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ ʠ ʢʣʝʪʦʢ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʪʝʤ ʩʘʤʳʤ ʧʨʝʧʷʪʩʪʚʫʷ ʜʦʩʪʫʧʫ 

ʨʘʩʪʚʦʨʠʤʳʭ ʩʫʙʩʪʨʘʪʦʚ ʢ ʤʦʣʝʢʫʣʘʤ ʬʝʨʤʝʥʪʦʚ [1]. ʂʨʦʤʝ ʪʦʛʦ, ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ ʥʝʬʪʴʶ 

ʟʘʯʘʩʪʫʶ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʟʘʩʦʣʝʥʠʝʤ. ʇʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʩʦʣʝʡ ʚ ʧʦʯʚʝ ʤʦʛʫʪ 

ʩʥʠʞʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʧʫʪʝʤ ʜʝʥʘʪʫʨʘʮʠʠ ʙʝʣʢʦʚ ʠ ʩʥʠʞʝʥʠʷ ʠʭ ʨʘʩʪʚʦʨʠʤʦʩʪʠ. ʊʷʞʸʣʳʝ 

ʤʝʪʘʣʣʳ ʤʦʛʫʪ ʧʦʜʘʚʣʷʪʴ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ, ʤʘʩʢʠʨʫʷ ʢʘʪʘʣʠʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʛʨʫʧʧʳ, ʦʢʘʟʳʚʘʷ 

ʜʝʥʘʪʫʨʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʦʥʬʦʨʤʘʮʠʶ ʙʝʣʢʦʚ ʠʣʠ ʢʦʥʢʫʨʠʨʫʷ ʩ ʠʦʥʘʤʠ ʤʝʪʘʣʣʦʚ, 

ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʦʚ çʬʝʨʤʝʥʪ-ʩʫʙʩʪʨʘʪè. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʜʘʥʥʳʤʠ ʧʦʣʣʶʪʘʥʪʘʤʠ ʥʘ 

ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ.  

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʯʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ 

ʬʠʪʦʨʝʤʝʜʠʘʮʠʷ. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ ʧʦʜ ʧʦʩʝʚʘʤʠ ʨʘʩʪʝʥʠʡ-

ʨʝʤʝʜʠʘʥʪʦʚ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʟʘʛʨʷʟʥʸʥʥʳʭ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʪʝʣʝʡ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ, ʠʦʥʘʤʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʩʦʣʝʡ.  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʦʧʦʜʟʦʣʝʥʥʳʤ ʯʝʨʥʦʟʝʤʦʤ (Luvic 

Phaeozems), ʠʤʝʶʱʠʤ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʛʫʤʫʩ ï 9.5%, pHKCl ï 6.04, Nʦʙ ɦï 0.53%, ʈʚʘʣ ï 

0.2%, ʂʚʘʣ ï 1.6%. ʇʦʯʚʫ ʧʦʤʝʱʘʣʠ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʩʦʩʫʜʳ (ʧʦ 400 ʛ). ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʚʦʜʥʦ-

ʚʦʟʜʫʰʥʦʛʦ ʨʝʞʠʤʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʨʝʥʘʞ ʠ ʩʪʝʢʣʷʥʥʳʝ ʪʨʫʙʢʠ, ʚ ʪʝʯʝʥʠʝ ʦʧʳʪʘ ʧʦʜʜʝʨʞʠʚʘʣʠ 

ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʥʘ ʫʨʦʚʥʝ 60% ʦʪ ʧʦʣʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ. ɺ ʦʧʳʪʥʳʝ ʚʘʨʠʘʥʪʳ ʚʥʦʩʠʣʠ ʪʦʚʘʨʥʫʶ 

ʥʝʬʪʴ (ʧʣʦʪʥʦʩʪʴ ï 843 ʢʛ/ʤ
3
, ʩʤʦʣʳ (% ʤʘʩʩ.) ï 5.2, ʧʘʨʘʬʠʥʳ (% ʤʘʩʩ.) ï 3.3, ʘʩʬʘʣʴʪʝʥʳ (% ʤʘʩʩ.) ï 

0.3) ʚ ʢʦʣʠʯʝʩʪʚʝ 20 ʛ/ʢʛ ʧʦʯʚʳ (2 % ʤʘʩʩ.). ʉʫʣʴʬʘʪʥʦʝ ʟʘʩʦʣʝʥʠʝ ʠʤʠʪʠʨʦʚʘʣʠ ʧʫʪʝʤ ʚʥʝʩʝʥʠʷ 

ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩʫʣʴʬʘʪʘ ʤʘʛʥʠʷ, ʢʘʨʙʦʥʘʪʥʦʝ ï ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ. ʂʘʞʜʫʶ ʩʦʣʴ 

ʚʥʦʩʠʣʠ ʠʟ ʨʘʩʯʝʪʘ 2.5% (ʭ. ʯ.) ʦʪ ʚʝʩʘ ʧʦʯʚʳ. ɼʣʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ ʢʘʪʠʦʥʘʤʠ Cu
2+

 ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʩʫʣʴʬʘʪʘ ʤʝʜʠ, ʢʘʪʠʦʥʘʤʠ Ni
2+

 ï ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʭʣʦʨʠʜʘ ʥʠʢʝʣʷ. Cu
2+

 ʚʥʦʩʠʣʠ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 660 ʤʛ/ʢʛ (20 ʇɼʂ), Ni
2+

 ï ʚ ʢʦʣʠʯʝʩʪʚʝ 400 ʤʛ/ʢʛ (20 ʇɼʂ). ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʘ ʧʦʯʚʘ ʙʝʟ 

ʟʘʛʨʷʟʥʠʪʝʣʝʡ. ɺ ʪʝ ʚʘʨʠʘʥʪʳ, ʚ ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʜʦʙʘʚʣʝʥʠʝ ʨʘʩʪʚʦʨʘ ʩʦʣʠ, ʚʥʦʩʠʣʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. 

ʌʝʨʤʝʥʪʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʚ ʦʙʨʘʟʮʘʭ ʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ, ʥʘ ʢʦʪʦʨʦʡ ʚ ʪʝʯʝʥʠʝ 

21 ʩʫʪʦʢ ʚʳʨʘʱʠʚʘʣʠʩʴ ʨʘʩʪʝʥʠʷ-ʨʝʤʝʜʠʘʥʪʳ -ʦʚʝʩ (Avena sativa L.) ʠ ʙʝʣʳʡ ʣʶʧʠʥ (Lupinus albus 

L.). ɼʣʷ ʦʮʝʥʢʠ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʘʟʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ɻʘʣʩʪʷʥʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠʠ ʦʙʲʝʤʘ ʚʳʜʝʣʠʚʰʝʛʦʩʷ ʢʠʩʣʦʨʦʜʘ ʧʨʠ ʨʘʟʣʦʞʝʥʠʠ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ. ʀʥʚʝʨʪʘʟʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʨʝʜʫʮʠʨʫʶʱʠʭ ʩʘʭʘʨʦʚ ʧʦ ʤʝʪʦʜʫ ɻʘʣʩʪʷʥʘ. ɼʣʷ ʦʮʝʥʢʠ 

ʫʨʝʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʣʠ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʑʝʨʙʘʢʦʚʘ ʠ ʈʘʡʭʠʥʰʪʝʡʥʘ, ʢʦʪʦʨʳʡ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʦʙʨʘʟʦʚʘʥʠʠ ʦʢʨʘʰʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʨʝʘʢʪʠʚʦʤ ʅʝʩʩʣʝʨʘ. ɸʢʪʠʚʥʦʩʪʴ ʬʦʩʬʘʪʘʟʳ 

ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠ ʧʦ ʤʝʪʦʜʘʤ ɻʘʣʩʪʷʥʘ ʠ ɸʨʫʪʶʥʷʥʘ, ʠʟʤʝʨʷʷ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʦʡ 

ʬʨʘʢʮʠʠ ʛʠʜʨʦʣʠʟʦʚʘʥʥʦʛʦ ʬʝʥʦʣʬʪʘʣʝʠʥʬʦʩʬʘʪʘ ʥʘʪʨʠʷ [2].  

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʛʨʘʤʤ MS Excel. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʦʮʝʥʠʚʘʣʠ ʧʦ t-ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ (p<0.05). ɼʘʥʥʳʝ ʥʘ ʨʠʩʫʥʢʘʭ ʠ ʚ 

ʪʘʙʣʠʮʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʩʨʝʜʥʝʝ Ñ ʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ.  

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ. ʂʘʪʘʣʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʂʘʪʘʣʘʟʘ ð ʵʪʦ ʬʝʨʤʝʥʪ, ʢʦʪʦʨʳʡ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦʯʚʳ. ʇʦʢʘʟʘʪʝʣʴ ʢʘʪʘʣʘʟʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ (ʂɸ) ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʦʯʚʝ ʠ ʫʨʦʚʥʝʤ ʝʸ 

ʧʣʦʜʦʨʦʜʠʷ [3].  

ɺ ʚʘʨʠʘʥʪʘʭ ʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ ʧʦʜ ʧʦʩʝʚʘʤʠ ʦʚʩʘ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʂɸ ʥʘ 12.3-47.3% 

(ʨʠʩ. 1). ʅʘʠʙʦʣʴʰʝʝ ʫʛʥʝʪʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʥʘʣʠʯʠʠ ʤʝʜʠ, ʢʘʢ ʚ ʚʠʜʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ 

ʟʘʛʨʷʟʥʠʪʝʣʷ, ʪʘʢ ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʝʬʪʴʶ. ʇʨʠ ʵʪʦʤ ʜʦʙʘʚʣʝʥʠʝ ʥʝʬʪʠ ʥʝ ʦʢʘʟʳʚʘʣʦ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʛʥʝʪʘʶʱʝʛʦ ʵʬʬʝʢʪʘ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʷ ʩ 
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ʩʫʣʴʬʘʪʥʳʤ ʟʘʩʦʣʝʥʠʝʤ. 

ʂɸ ʧʨʠ ʤʦʥʦ- ʠ ʩʦʯʝʪʘʥʥʦʤ ʟʘʛʨʷʟʥʝʥʠʠ ʧʦʯʚʳ ʧʦʜ ʧʦʩʝʚʘʤʠ ʣʶʧʠʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʣʘʩʴ ʦʪ 

ʪʘʢʦʚʦʡ ʧʦʜ ʧʦʩʝʚʘʤʠ ʦʚʩʘ. ɺʥʝʩʝʥʠʝ ʧʦʣʣʶʪʘʥʪʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʠʥʛʠʙʠʨʦʚʘʣʦ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ, ʥʘʧʨʦʪʠʚ, ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʂɸ ʥʘ 11.9-65.6%. ʃʠʰʴ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʧʨʠʩʫʪʩʪʚʠʠ ʥʝʬʪʠ ʠ ʥʠʢʝʣʷ ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʂɸ. ʈʘʥʝʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʠʟʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʊʄ ʚ ʧʦʯʚʝ ʤʦʞʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ, ʪʦʛʜʘ ʢʘʢ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʝʝ 

ʠʥʛʠʙʠʨʫʝʪ [4]. ʂʨʦʤʝ ʪʦʛʦ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʨʝʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʤʦʞʝʪ ʚʦʟʨʘʩʪʘʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʝʪ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ ʚ 

ʧʦʯʚʝ [5]. ɺʝʨʦʷʪʥʦ, ʧʨʠ ʚʩʝʭ ʚʠʜʘʭ ʟʘʛʨʷʟʥʝʥʠʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʘʨʠʘʥʪʘ çʥʝʬʪʴ + ʥʠʢʝʣʴè, 

ʨʘʩʪʝʥʠʷ ʣʶʧʠʥʘ ʩʤʦʛʣʠ ʫʤʝʥʴʰʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʊʄ ʥʘ ʧʦʯʚʝʥʥʫʶ ʤʠʢʨʦʙʠʦʪʫ ʧʫʪʝʤ 

ʢʦʨʥʝʚʦʡ ʵʢʩʩʫʜʘʮʠʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʛʣʦʱʝʥʠʝʤ ʊʄ ʢʦʨʥʷʤʠ, ʣʠʙʦ ʠʭ ʭʝʣʘʪʠʨʦʚʘʥʠʝʤ ʚ ʧʦʯʚʝ 

[6]. 

 

 
ʈʠʩ. 1. ɸʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʚ ʧʦʯʚʝ. 

 

ʀʥʚʝʨʪʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʀʥʚʝʨʪʘʟʘ ʢʘʪʘʣʠʟʠʨʫʝʪ ʧʨʦʮʝʩʩ ʨʘʟʣʦʞʝʥʠʷ ʩʘʭʘʨʦʟʳ ʥʘ ʛʣʶʢʦʟʫ ʠ 

ʬʨʫʢʪʦʟʫ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʣʝʛʢʦ ʫʩʚʦʷʝʤʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʠʩʪʦʯʥʠʢʦʤ ʢʘʢ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʪʘʢ ʠ ʜʣʷ 

ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [7]. ɿʘʛʨʷʟʥʝʥʠʝ ʢʘʢʠʤ-ʣʠʙʦ ʧʦʣʣʶʪʘʥʪʦʤ ʠʣʠ ʠʭ ʩʦʯʝʪʘʥʠʷʤʠ ʥʝ 

ʠʥʛʠʙʠʨʦʚʘʣʦ ʘʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʬʝʨʤʝʥʪʘ ʢʘʢ ʚ ʧʦʯʚʝ ʩ ʦʚʩʦʤ, ʪʘʢ ʠ ʚ ʧʦʯʚʝ ʩ ʣʶʧʠʥʦʤ (ʨʠʩ. 2). 

 

 
ʈʠʩ.2. ɸʢʪʠʚʥʦʩʪʴ ʠʥʚʝʨʪʘʟʳ ʚ ʧʦʯʚʝ. 

 

ʋʨʝʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʋʨʝʘʟʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʣʦʞʝʥʠʶ ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 

ʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʜʦʩʪʫʧʥʦʩʪʠ ʘʟʦʪʘ ʜʣʷ ʧʦʯʚʳ. ʋʨʝʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʋɸ) ʧʦʜ ʧʦʩʝʚʘʤʠ ʦʚʩʘ 

ʩʥʠʞʘʣʘʩʴ ʧʨʠ ʚʥʝʩʝʥʠʠ ʥʝʬʪʠ ʥʘ 22.8% (ʨʠʩ. 3). ɸʥʘʣʦʛʠʯʥʦʝ ʷʚʣʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʨʘʥʝʝ [8]. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʠʦʥʦʚ ʤʝʜʠ, ʥʠʢʝʣʴ ʩʪʠʤʫʣʠʨʦʚʘʣ ʋɸ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʬʪʠ ʚ ʧʦʯʚʝ. ɺʦʟʤʦʞʥʦ, 
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ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʥʠʢʝʣʴ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʢʦʬʘʢʪʦʨ ʜʣʷ ʫʨʝʘʟʳ [9]. ʂʦʤʙʠʥʘʮʠʠ ʧʦʣʣʶʪʘʥʪʦʚ 

ʫʚʝʣʠʯʠʚʘʣʠ ʋɸ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ʪʦʣʴʢʦ ʥʝʬʪʴʶ. ʋʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʵʪʦʛʦ 

ʬʝʨʤʝʥʪʘ ʧʨʠ ʥʘʣʠʯʠʠ ʩʫʣʴʬʘʪ- ʠ ʢʘʨʙʦʥʘʪ-ʠʦʥʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʬʦʥʦʤ ʥʝʬʪʷʥʳʭ ʚʝʱʝʩʪʚ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʙʣʶʜʝʥʠʷʤ ʜʨʫʛʠʭ ʫʯʝʥʳʭ, ʢʦʪʦʨʳʝ ʟʘʬʠʢʩʠʨʦʚʘʣʠ ʧʦʭʦʞʠʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʫʛʣʝʨʦʜʘ [10]. ʊʘʢʞʝ ʥʝʬʪʴ ʤʦʞʝʪ 

ʫʤʝʥʴʰʘʪʴ ʪʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʯʚʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʩʧʦʩʦʙʥʳʝ ʧʨʦʠʟʚʦʜʠʪʴ ʫʨʝʘʟʫ, 

ʙʣʘʛʦʜʘʨʷ ʦʙʚʦʣʘʢʠʚʘʥʠʶ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʭ ʧʦʯʚʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʶʪ 

ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ. 

ʂʘʨʪʠʥʘ ʘʢʪʠʚʥʦʩʪʠ ʫʨʝʘʟʳ ʧʦʜ ʧʦʩʝʚʘʤʠ ʣʶʧʠʥʘ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʪʘʢʦʚʦʡ ʚ ʧʦʯʚʝ ʩ 

ʦʚʩʦʤ (ʨʠʩ. 3). ɺʩʝ ʚʠʜʳ ʟʘʛʨʷʟʥʝʥʠʷ ʩʪʠʤʫʣʠʨʦʚʘʣʠ ʋɸ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʥʝʬʪʠ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠʯʠʚʘʣʩʷ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [11] ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ 

ʬʝʨʤʝʥʪʘ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʚ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʝ ʧʦʜ ʧʦʩʝʚʘʤʠ ʙʦʙʦʚʦʛʦ ʨʘʩʪʝʥʠʷ Lotus 

corniculatus ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʩʝʷʥʥʦʡ ʧʦʯʚʦʡ ʙʝʟ ʥʝʬʪʠ.  ʋʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʫʨʝʘʟʳ ʚ ʧʦʯʚʝ 

ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʠ ʨʦʩʪ 

ʵʪʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʫʩʧʝʰʥʦʡ ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ. 

 

 
ʈʠʩ. 3. ɸʢʪʠʚʥʦʩʪʴ ʫʨʝʘʟʳ ʚ ʧʦʯʚʝ. 

 

 
ʈʠʩʫʥʦʢ 4. ɸʢʪʠʚʥʦʩʪʴ ʬʦʩʬʘʪʘʟʳ ʚ ʧʦʯʚʝ. 
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ʌʦʩʬʘʪʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʌʦʩʬʘʪʘʟʘ ʛʠʜʨʦʣʠʟʫʝʪ ʦʨʛʘʥʠʯʝʩʢʠʝ ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʠʝ 

ʩʦʝʜʠʥʝʥʠʷ ʜʦ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʦʨʘ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʨʘʩʪʝʥʠʷʤ. ɽʝ ʘʢʪʠʚʥʦʩʪʴ ʚ ʧʦʯʚʝ ʩ 

ʦʚʩʦʤ ʠ ʣʶʧʠʥʦʤ ʧʦʜʘʚʣʷʣʘʩʴ ʠʦʥʘʤʠ ʤʝʜʠ (ʢʘʢ ʦʪʜʝʣʴʥʦ, ʪʘʢ ʠ ʩʦʚʤʝʩʪʥʦ ʩ ʥʝʬʪʴʶ) ʠ ʚʦʟʨʘʩʪʘʣʘ 

ʧʨʠ ʢʘʨʙʦʥʘʪʥʦʤ ʟʘʩʦʣʝʥʠʠ (ʜʦ 1.9 ʨʘʟʘ) (ʨʠʩ. 4). ʈʘʥʝʝ Chowdhury ʩ ʩʦʘʚʪʦʨʘʤʠ (2021) [12] 

ʥʘʙʣʶʜʘʣʠ ʩʠʣʴʥʫʶ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ ʘʢʪʠʚʥʦʩʪʴʶ ʢʠʩʣʦʡ ʬʦʩʬʘʪʘʟʳ ʠ ʥʘʣʠʯʠʝʤ 

ʊʄ ʚ ʧʦʯʚʘʭ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʚ ʦʩʥʦʚʥʦʤ Cd, Cr, Cu, Ni, Pb ʠ Zn. ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʠʢʝʣʴ ʢʘʢ 

ʤʦʥʦʟʘʛʨʷʟʥʠʪʝʣʴ ʥʝ ʦʢʘʟʳʚʘʣ ʟʥʘʯʠʤʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʬʦʩʬʘʪʘʟʫ, ʥʦ ʝʛʦ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʩ 

ʥʝʬʪʴʶ ʠʥʛʠʙʠʨʦʚʘʣʦ ʘʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʬʝʨʤʝʥʪʘ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ ʧʦʜ ʧʦʩʝʚʘʤʠ 

ʨʘʟʣʠʯʥʳʭ ʬʠʪʦʨʝʤʝʜʠʘʥʪʦʚ ʦʪʣʠʯʘʣʘʩʴ. ɺ ʧʦʯʚʝ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʟʨʘʩʪʘʣ ʣʶʧʠʥ ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ 

ʧʨʠ ʚʩʝʭ ʚʠʜʘʭ ʟʘʛʨʷʟʥʝʥʠʷ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʥʠʢʝʣʷ ʠ ʥʝʬʪʠ) 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ (ʚ 1,3-1,7 ʨʘʟʘ), ʘ ʚ ʧʦʯʚʝ ʧʦʜ ʧʦʩʝʚʘʤʠ ʦʚʩʘ ï ʫʤʝʥʴʰʘʣʘʩʴ (1,1-1,9 ʨʘʟʘ). ɸʢʪʠʚʥʦʩʪʴ 

ʫʨʝʘʟʳ ʧʦʚʳʰʘʣʘʩʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʶʧʠʥʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ ʢʦʥʪʘʤʠʥʘʮʠʠ (ʜʦ 1,8 ʨʘʟʘ), ʘ 

ʦʚʩʘ ï ʧʨʠ ʚʥʝʩʝʥʠʠ ʥʠʢʝʣʷ ʠ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʟʘʛʨʷʟʥʝʥʠʠ (ʜʦ ʜʚʫʭ ʨʘʟ). ʇʦʩʝʚʳ ʨʘʩʪʝʥʠʡ ʦʙʦʠʭ 

ʚʠʜʦʚ ʧʨʠʚʦʜʠʣʠ ʢ ʩʪʘʙʠʣʠʟʘʮʠʠ ʘʢʪʠʚʥʦʩʪʠ ʠʥʚʝʨʪʘʟʳ ʚ ʧʦʯʚʝ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʦʣʣʶʪʘʥʪʘʤʠ. 

ʈʝʘʢʪʠʚʥʦʩʪʴ ʬʦʩʬʘʪʘʟʳ ʚʦʟʨʘʩʪʘʣʘ ʚ ʧʦʯʚʝ ʩ ʦʚʩʦʤ ʧʨʠ ʝʝ ʢʘʨʙʦʥʘʪʥʦʤ ʟʘʩʦʣʝʥʠʠ ʠ ʢʦʥʪʘʤʠʥʘʮʠʠ 

ʩʫʣʴʬʘʪ-ʠʦʥʦʤ ʠ ʥʝʬʪʴʶ, ʘ ʚ ʧʦʯʚʝ ʩ ʣʶʧʠʥʦʤ ï ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʥʠʢʝʣʷ, ʢʘʨʙʦʥʘʪʘ ʠ ʩʫʣʴʬʘʪʘ.  

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʈʎʂʇ çɸʛʠʜʝʣʴè ʚ ʨʘʤʢʘʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ ʧʦ ʪʝʤʝ ˉ122031100163-4 ʥʘ ʙʘʟʝ ʋʬʠʤʩʢʦʛʦ 

ʀʥʩʪʠʪʫʪʘ ʙʠʦʣʦʛʠʠ ʋʌʀʎ ʈɸʅ.  
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ɸʥʥʦʪʘʮʠʷ. ʋʰʙʫ ʤʘϨʦʣʘʜʘ ʍʦʨʘʟʤ ʚʠʣʦʷʪʠʥʠʥʛ ʩʫϤʦʨʠʣʘʜʠʛʘʥ ˄ʪʣʦϨʠ ʘʣʣʶʚʠʘʣ ʪʫʧʨʦϨʣʘʨʠ 

ʰʘʨʦʠʪʠʜʘ ʙʘʞʘʨʠʣʛʘʥ ʪʘʞʨʠʙʘʜʘ Ϩ˄ʣʣʘʥʠʣʛʘʥ ʤʠʥʝʨʘʣ ˄Ϥʠʪ ʤʝʲʸʨʣʘʨʠʥʠʥʛ ʤʘʢʢʘʞ˄ʭʦʨʠʥʠʥʛ ʝʨʜʘʥ 

ʫʩʪʢʠ ʙʠʦʤʘʩʩʘ ʰʘʢʣʣʘʥʠʰʠʛʘ ʪʘʲʩʠʨʠ ʪ˄Ϥʨʠʩʠʜʘ ʤʘʲʣʫʤʦʪʣʘʨ ʢʝʣʪʠʨʠʣʛʘʥ. ʄʘʢʢʘʞ˄ʭʦʨʠʥʠʥʛ 

ʚʝʛʝʪʘʮʠʷ ʦʭʠʨʠʜʘ ˄ʩʠʤʣʠʢʣʘʨʥʠ ʝʨʜʘʥ ʫʩʪʢʠ ʙʠʦʤʘʩʩʘʩʠʜʘ ʜʦʥʥʠʥʛ ʫʣʫʰʠ ʶϨʦʨʠ ʙ˄ʣʠʰʠ ʤʠʥʝʨʘʣ ˄Ϥʠʪ 

N250P125K85 ʠʰʣʘʪʠʣʛʘʥʜʘ ʵʨʠʰʠʣʜʠ.    

ʂʘʣʠʪ ʩ˄ʟʣʘʨ: ʄʘʢʢʘʞ˄ʭʦʨʠ, ʤʠʥʝʨʘʣ ˄Ϥʠʪʣʘʨ, ʤʝʲʸʨ, ˄ʩʫʚ ʬʘʟʘʩʠ, ʝʨʜʘʥ ʫʩʪʢʠ ʙʠʦʤʘʩʩʘ.   

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʦ ʚʣʠʷʥʠʠ ʚʦʟʨʘʩʪʘʶʱʠʭ 

ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʫʭʦʡ ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʢʫʢʫʨʫʟʳ 

ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʘʝʤʳʭ ʣʫʛʦʚʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʧʦʯʚ ʍʦʨʝʟʤʩʢʦʡ ʦʙʣʘʩʪʠ ʋʟʙʝʢʠʩʪʘʥʘ. ɺ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ 

ʥʘʠʙʦʣʴʰʝʝ ʥʘʢʦʧʣʝʥʠʝ ʟʝʨʥʘ ʢʫʢʫʨʫʟʦʡ ʚ ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʝ ʜʦʩʪʠʛʥʫʪʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʫʜʦʙʨʝʥʠʡ ʚ 

ʥʦʨʤʝ N250P125K85. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʫʢʫʨʫʟʘ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʥʦʨʤʘ, ʬʘʟʘ ʨʦʩʪʘ, ʥʘʜʟʝʤʥʘʷ ʙʠʦʤʘʩʩʘ.  

Annotation. This artiʩle presents data on the effect of mineral fertilizer application at different norms on 

formation of maize dry matter during the growing season in conditions of meadow alluvial soils of the Khorezm 

region of Uzbekistan. Application of fertilizer at the rate of N250P125K85 resulted in the greatest grain 

accumulation in the crop biomass at the end of maize season.  

Keywords: maize, mineral fertilizers, rate, growth stage, aboveground biomass. 

 

ɺʚʝʜʝʥʠʝ. ʂʫʢʫʨʫʟʘ, ʢʘʢ ʚʘʞʥʘʷ ʢʦʨʤʦʚʘʷ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ, ʰʠʨʦʢʦ 

ʚʳʨʘʱʠʚʘʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʤʠʨʘ ʝʞʝʛʦʜʥʦ ʥʘ ʧʣʦʱʘʜʠ ~200 ʤʣʥ. 

ʛʝʢʪʘʨʦʚ [7] ʩʦ ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʟʝʨʥʘ 5,98 ʪ/ʛʘ [11]. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ (ʛʝʥʦʪʠʧ, ʧʦʯʚʘ, 

ʢʣʠʤʘʪ ʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷ) ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʧʦʣʫʯʝʥʠʷ 

ʚʳʩʦʢʠʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʫʨʦʞʘʝʚ ʟʝʨʥʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʣʠʩʪʦʩʪʝʙʝʣʴʥʦʡ ʤʘʩʩʳ [8, 12]. ɺ ʵʪʦʡ 

ʩʚʷʟʠ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʢʫʢʫʨʫʟʳ, ʚʢʣʶʯʘʷ 

ʦʧʪʠʤʘʣʴʥʳʝ ʥʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʨʘʩʪʘʶʱʠʭ ʥʦʨʤ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʢʫʢʫʨʫʟʝ, ʚʳʨʘʱʝʥʥʦʡ ʚ ʦʩʥʦʚʥʦʤ ʧʦʩʝʚʝ ʥʘ ʟʝʨʥʦ. ɺ ʟʘʜʘʯʫ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʫʭʦʡ ʥʘʜʟʝʤʥʦʡ 

ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʡ ʧʦ ʬʘʟʘʤ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʫʢʫʨʫʟʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ. ʆʨʦʰʘʝʤʘʷ ʣʫʛʦʚʘʷ ʘʣʣʶʚʠʘʣʴʥʦʡ ʧʦʯʚʘ ʧʫʩʪʳʥʥʦʡ ʟʦʥʳ ʋʟʙʝʢʠʩʪʘʥʘ, NPK-ʫʜʦʙʨʝʥʠʷ ʠ 

ʛʠʙʨʠʜ ʩʦʨʪʘ ʢʫʢʫʨʫʟʳ ʋʟʙʝʢʠʩʪʦʥ 601 ɽʉɺ ʷʚʣʷʣʠʩʴ ʦʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʣʝʚʦʡ ʦʧʳʪ ʩ 

ʢʫʢʫʨʫʟʦʡ ʧʨʦʚʦʜʠʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʝʪʦʜʠʢʦʡ [1, 3]. 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʋʟʙʝʢʠʩʪʘʥʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʥʳʭ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʢʫʢʫʨʫʟʝ ʥʘ ʟʝʨʥʦ ʚ ʦʩʥʦʚʥʦʤ ʧʦʩʝʚʝ ʠʟʫʯʝʥʘ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʭʝʤʘʤʠ ʧʦʩʝʚʘ/ʛʫʩʪʦʪʦʡ ʩʪʦʷʥʠʷ [6] ʠ ʛʠʙʨʠʜʘʤʠ ʢʫʢʫʨʫʟʳ [5] ʚ ʨʘʟʥʳʭ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʋʟʙʝʢʠʩʪʘʥʘ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ, ʧʨʦʚʝʜʝʥʳ ʠʟʳʩʢʘʥʠʷ ʧʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʦʨʤ (ʘʤʤʦʬʦʩ, ʧʦʣʠʘʤʤʦʬʦʩ ʠ ʩʫʧʨʝʬʦʩ) ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ [2], ʩʨʦʢʘʤ 

ʚʥʝʩʝʥʠʷ ʘʟʦʪʥʳʭ ʠ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ [4] ʥʘ ʢʫʢʫʨʫʟʝ. ʆʜʥʘʢʦ, ʚ ʫʩʣʦʚʠʷʭ ʍʦʨʝʟʤʩʢʦʡ ʦʙʣʘʩʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʢʫʢʫʨʫʟʝ, ʚʳʨʘʱʠʚʘʝʤʦʡ ʚ 

ʦʩʥʦʚʥʦʤ ʧʦʩʝʚʝ ʥʘ ʟʝʨʥʦ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. 
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ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʢʫʢʫʨʫʟʦʡ ʚ 2019 ʛ. ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʧʫʪʝʤ 

ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʣ ʰʝʩʪʴ ʚʘʨʠʘʥʪʦʚ ʩ ʨʘʟʥʳʤʠ ʥʦʨʤʘʤʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ (ʊʘʙʣʠʮʘ). ʋʜʦʙʨʝʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʩʣʝʜʫʶʱʠʝ ʩʨʦʢʠ: 100% ʈʂ-ʫʜʦʙʨʝʥʠʡ ʠ 20% 

N-ʫʜʦʙʨʝʥʠʡ ʚʝʩʥʦʡ, ʧʝʨʝʜ ʧʦʜʛʦʪʦʚʢʦʡ ʧʦʯʚʳ ʢ ʩʝʚʫ; ʦʩʪʘʣʴʥʘʷ ʜʦʟʘ ʘʟʦʪʘ ʨʘʚʥʳʤʠ ʯʘʩʪʷʤʠ ʚ ʬʘʟʘʭ 

4 ʠ 8 ʣʠʩʪʴʝʚ ʢʫʢʫʨʫʟʳ. ʀʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʦʧʳʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʘʨʙʘʤʠʜ (46% N), 

ʘʤʤʦʬʦʩ (11% N, 46% P2O5) ʠ ʭʣʦʨʠʩʪʳʡ ʢʘʣʠʡ (60% K2O). 

ʇʝʨʝʜ ʟʘʢʣʘʜʢʦʡ ʦʧʳʪʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʩʦʜʝʨʞʘʣʦʩʴ 0,857% ʛʫʤʫʩʘ, 0,068% ʦʙʱʝʛʦ 

ʘʟʦʪʘ, 0,136 ʠ 1,410% ʚʘʣʦʚʦʛʦ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʧʦʜʚʠʞʥʦʛʦ ʈ2ʆ5 ʠ 

ʦʙʤʝʥʥʦʛʦ ʂ2ʆ ʧʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʥʠʟʢʦʦʙʝʩʧʝʯʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ. ʈʘʩʪʠʪʝʣʴʥʳʝ 

ʦʙʨʘʟʮʳ ʦʪʙʠʨʘʣʠ ʚ ʬʘʟʝ 4 (V4), 6 (V6) ʠ 10 (V10) ʣʠʩʪʴʝʚ, ʧʝʨʝʭʦʜʘ ʦʪ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʢ 

ʛʝʥʝʨʘʪʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ (VT) ʠ ʙʣʠʩʪʝʨʘ ʟʝʨʥʘ (R2). ʂʦʜʠʨʦʚʘʥʠʝ ʬʘʟ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʫʢʫʨʫʟʳ 

ʧʨʦʚʦʜʠʣʠ ʧʦ Ritchie et al. [9]. ʆʪʦʙʨʘʥʥʳʝ ʦʙʨʘʟʮʳ ʨʘʩʪʝʥʠʡ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ V4) ʜʝʣʠʣʠ ʥʘ ʯʘʩʪʠ ʠ 

ʚʳʩʫʰʠʚʘʣʠ ʜʦ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʩʘ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 70 Üʉ. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ 

ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʚ ʩʨʝʜʝ SAS 9.2 [10]. 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ 

ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʢʫʢʫʨʫʟʳ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʷ ʠ ʥʦʨʤ ʚʥʦʩʠʤʳʭ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʅʘʯʘʣʦ ʚʝʛʝʪʘʮʠʠ ʢʫʢʫʨʫʟʳ (ʬʘʟʘ V4) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʠʟʢʠʤ ʥʘʢʦʧʣʝʥʠʝʤ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʩʪʝʥʠʝʤ (ʊʘʙʣʠʮʘ). ʅʘʠʙʦʣʴʰʝʝ ʥʘʢʦʧʣʝʥʠʝ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ 

ʨʘʩʪʝʥʠʡ ʧʦʜ ʚʣʠʷʥʠʝʤ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʚʥʝʩʝʥʥʳʭ ʚ ʨʘʟʥʳʭ ʥʦʨʤʘʭ ʧʝʨʝʜ ʧʦʩʝʚʦʤ, 

ʚʳʷʚʣʝʥʦ ʚ 4-6 ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ. 

 

ʊʘʙʣʠʮʘ 1 

 ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʫʭʦʡ ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ ʢʫʢʫʨʫʟʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʨʤ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

 

ˉ 

ʚʘʨ. 

ʅʦʨʤʳ 

ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ, ʢʛ/ʛʘ 

ʉʫʭʘʷ ʙʠʦʤʘʩʩʘ ʥʘʜʟʝʤʥʘʷ ʙʠʦʤʘʩʩʘ ʧʦ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ ʢʫʢʫʨʫʟʳ 

(ʛ/ʨʘʩʪʝʥʠʝ) 

V4 V6 V10 VT R2 

1 N0P0K0 0,67
d
 2,81

f
  18,41

f
 52,04

f
 102,57

f
 

2 N100P50K30 0,80
c
 4,02

e
 22,94

e
 64,79

e
 141,04

e
 

3 N150P75ʂ50 0,94
b
 5,42

d
 26,68

d
 73,55

d
 192,63

d
 

4 N200P100K70 1,01
a
 6,02

c
 30,01

c
 88,63

c
 222,08

c
 

5 N250P125K85 1,05
a
 7,41

b
 33,95

b
 97,81

b
 241,70

b
 

6 N300P150K100 1,06
a
 8,00

a
 34,79

a
 107,20

a
 261,53

a
 

ʅʉʈ0,05 0,06 0,30  0,79   2,63   5,63 

 

ʂ ʩʣʝʜʫʶʱʝʡ ʬʘʟʝ ʨʦʩʪʘ (V6) ʥʘʢʦʧʣʝʥʠʝ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʷʤʠ ʫʚʝʣʠʯʠʣʦʩʴ ʚ 4,2-7,5 

ʨʘʟʘ. ɺ ʚʘʨʠʘʥʪʘʭ 2-6, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʜʦʟ ʚʥʝʩʝʥʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʦʢʘʟʘʪʝʣʴ ʩʫʭʦʡ 

ʙʠʦʤʘʩʩʳ ʩʦʩʪʘʚʠʣ ʦʪ 4,02 ʜʦ 8,00 ʛ/ʨʘʩʪʝʥʠʝ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 1,9-2,2% ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʥʘʢʦʧʣʝʥʥʦʡ 

ʢʫʢʫʨʫʟʦʡ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʇʨʠ ʵʪʦʤ, ʜʦʣʷ ʣʠʩʪʴʝʚ ʚ ʦʙʱʝʡ ʙʠʦʤʘʩʩʝ ʨʘʩʪʝʥʠʷ ʙʳʣʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʜʦʟʳ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʥʘʢʦʧʣʝʥʠʝ ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʷʤʠ ʵʪʫ ʬʘʟʫ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʚʦʟʨʘʩʪʘʝʪ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʝʡ ʬʘʟʦʡ (V6), ʚ ʬʘʟʝ V10 ʥʘʙʣʶʜʘʣʦʩʴ ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʢʫʢʫʨʫʟʦʡ, ʯʪʦ ʪʘʢʞʝ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʚʥʝʩʝʥʠʝʤ ʨʘʟʥʳʭ 

ʜʦʟʘ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʬʘʟʝ ʨʦʩʪʘ V8. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʘʙʩʦʣʶʪʥʳʤ ʢʦʥʪʨʦʣʝʤ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʫʭʘʷ ʙʠʦʤʘʩʩʘ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 24,6-89,0%. ʆʧʨʝʜʝʣʝʥʦ, 

ʯʪʦ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʵʪʦʡ ʬʘʟʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʫʢʫʨʫʟʳ ʜʦʣʷ ʣʠʩʪʴʝʚ ʠ ʩʪʝʙʣʝʡ ʚ 

ʦʙʝɦʡ ʥʘʜʟʝʤʥʦʡ ʩʫʭʦʡ ʙʠʦʤʘʩʩʝ ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʦʡ.  

ʂ ʩʣʝʜʫʶʱʝʡ ʬʘʟʝ (Vʊ) ʥʘʢʦʧʣʝʥʠʝ ʩʫʭʦʡ ʤʘʩʩʳ ʨʘʩʪʝʥʠʷʤʠ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʚ 2,82-3,08 ʨʘʟʘ. 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʚʝʛʝʪʘʪʠʚʥʦʡ ʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʘʟʝ ʫ ʨʘʩʪʝʥʠʡ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʤʝʪʝʣʢʘ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ ʝʸ ʤʘʩʩʘ ʩʦʩʪʘʚʠʣʘ 2,59-4,05 ʛ/ʨʘʩʪʝʥʠʝ. ʕʪʘ ʬʘʟʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʳʤʠ ʪʝʤʧʘʤʠ ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʣʠʩʪʴʝʚ, ʦʜʥʘʢʦ ʙʳʩʪʨʳʤ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʙʠʦʤʘʩʩʳ ʩʪʝʙʣʷ. ʇʦʵʪʦʤʫ ʜʦʣʷ ʩʪʝʙʣʷ ʚ ʦʙʱʝʡ ʙʠʦʤʘʩʩʝ ʨʘʩʪʝʥʠʷ ʙʳʣʘ ʚʳʩʦʢʦʡ 
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(ʣʠʩʪʴʷ ï 19,19ï32,47 ʛ/ʨʘʩʪʝʥʠʝ; ʩʪʝʙʝʣʴ ï 30,26ï70,38 ʛ/ʨʘʩʪʝʥʠʝ). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʨʠʘʥʪʦʚ 

ʦʧʳʪʘ, ʩʫʭʘʷ ʥʘʜʟʝʤʥʘʷ ʙʠʦʤʘʩʩʘ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 52,04-107,20 ʛʨʘʤʤ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 37,7-

30,1% ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʷ, ʥʘʢʦʧʣʝʥʥʦʡ ʢʫʢʫʨʫʟʦʡ ʚ ʢʦʥʮʝ ʩʝʟʦʥʘ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʘʙʩʦʣʶʪʥʦʤʫ 

ʢʦʥʪʨʦʣʶ, ʧʨʠʤʝʥʝʥʠʝ ʚʦʟʨʘʩʪʘʶʱʠʭ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʝ 

ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʷ ʥʘ 24,5-106,0%. 

ɺ ʩʨʘʚʥʝʥʠʠ ʬʘʟʦʡ VT, ʚ ʩʣʝʜʫʶʱʝʡ ʬʘʟʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ R2 ʦʪʤʝʯʝʥʦ ʚʦʟʨʘʩʪʘʥʠʝ 

ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʢʫʢʫʨʫʟʳ ʚ 1,97-2,44 ʨʘʟʘ. ʉʫʭʘʷ ʙʠʦʤʘʩʩʘ ʨʘʩʪʝʥʠʷ ʢʦʙʝʣʘʣʘʩʴ ʚ 

ʧʨʝʜʝʣʘʭ 102,57ï261,53 ʛ/ʨʘʩʪʝʥʠʝ, ʛʜʝ ʤʘʩʩʘ ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʷ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʫʙʳʚʘʣʘ ʚ 

ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: ʩʪʝʙʝʣʴ>ʧʦʯʘʪʦʢ>ʣʠʩʪʴʷ>ʤʝʪʝʣʢʘ. 

ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʝʤ ʚʳʷʚʣʝʥʦ ʚ ʬʘʟʝ R6 (ʈʠʩʫʥʦʢ). 

  

 
ʈʠʩ.1. ʉʫʭʘʷ ʥʘʜʟʝʤʥʘʷ ʙʠʦʤʘʩʩʘ ʢʫʢʫʨʫʟʳ ʚ ʬʘʟʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ 

 

ɼʦʣʷ ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʷ ʚ ʦʙʱʝʡ ʩʫʭʦʡ ʙʠʦʤʘʩʩʝ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ: 

ʟʝʨʥʦ> ʩʪʝʙʝʣʴ> ʣʠʩʪ> ʩʝʨʜʮʝʚʠʥʘ ʧʦʯʘʪʢʘ> ʣʠʩʪʚʘ ʧʦʯʘʪʢʘ> ʤʝʪʝʣʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʜʦʣʷ ʟʝʨʥʘ ʚ 

ʦʙʱʝʡ ʩʫʭʦʡ ʙʠʦʤʘʩʩʝ ʢʫʢʫʨʫʟʳ ʩʦʩʪʘʚʣʷʣʘ 35,5ï44,8%. ɺ ʦʧʳʪʝ, ʫʚʝʣʠʯʝʥʠʝ ʥʦʨʤ ʫʜʦʙʨʝʥʠʡ ʦʪ 

N100P50K30 ʜʦ N300P150K100 ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʯʘʩʪʝʡ ʢʫʢʫʨʫʟʳ, ʦʜʥʘʢʦ 

ʧʦ ʤʘʩʩʝ ʟʝʨʥʘ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʥʦʨʤʘʤʠ ʫʜʦʙʨʝʥʠʡ N250P125K85 ʠ N300P150K100 ʙʳʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʥʝʜʦʩʪʦʚʝʨʥʦʡ. 

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʦʧʳʪʘ ʧʨʠʤʝʥʝʥʠʝ ʥʦʨʤ ʫʜʦʙʨʝʥʠʡ ʦʪ N100P50K30 ʜʦ 

N300P150K100 ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ ʢʫʢʫʨʫʟʳ. 

ʈʘʟʥʠʮʘ ʧʦ ʤʘʩʩʝ ʟʝʨʥʘ ʚ ʦʙʱʝʡ ʙʠʦʤʘʩʩʝ ʤʝʞʜʫ ʥʦʨʤʘʤʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ N250P125K85 ʠ 

N300P150K100 ʥʝ ʙʳʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʢʘʟʘʥʥʦʡ. ʇʦʵʪʦʤʫ, ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʥʦʨʤʳ ʫʜʦʙʨʝʥʠʷ N250P125K85 ʜʦʩʪʠʛʥʫʪʦ ʥʘʠʙʦʣʴʰʝʝ ʥʘʢʦʧʣʝʥʠʝ ʟʝʨʥʘ ʢʫʢʫʨʫʟʦʡ ʚ ʦʙʱʝʡ ʥʘʜʟʝʤʥʦʡ 

ʙʠʦʤʘʩʩʝ ʨʘʩʪʝʥʠʷ. ʅʦʨʤʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ N300P150K100 ʥʝ ʦʙʝʩʧʝʯʠʣʘ ʜʘʣʴʥʝʡʰʝʝ 

ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʟʝʨʥʘ, ʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʫʚʝʣʠʯʝʥʠʝ ʙʠʦʤʘʩʩʳ ʣʠʩʪʴʝʚ ʠ ʩʪʝʙʣʷ ʢʫʢʫʨʫʟʳ. 
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TUPROQQA ISHLOV BERISH TEXNOLOGIYALARI NI  OZIQA 

MODDALAR MIQDORIGA TAôSIRI 
 

Kurvantay ev R., Geldiev O.A.  

Tuproqshunoslik va agrokimyoviy tadqiqotlar instituti 
 

Annotatsiya. Maqolada lalmikor dehqonchilikda foydalanadigan lalmi tipik boóz tuproqlarda olib borilgan 

tajribdan olingan môlumotlar bayon qilingan. Tajribada uch xil texnologiya sinalgan. Unda ananaviy usul, ñOò 

texnologiya, SZS 1.2 markali - Qozogóiston seyalkasida shudgorsiz ekilgan variantlarga ekilgan kuzgi bugódoy 

osti tupoqlarida harakatchan oziqa moddalarining vegetasiya davrida oózgarishi berilgan. Ananaviy 

texnologiyaga nisbatan azot nitratining ñOò till texnologiya va SZS 1.2-Qozogóiston seyalkasida shudgorsiz 

ekilgan variantlarda birmuncha koóp boólib, ananaviy texnologiyada 15,2 -11,0 mg/kg ni, ñOò till texnologiyada 

17,9-12,2 mg/kg ni yaôni 2,7 -1,2 mg/kg koóp boólishi, SZS 1.2-Qozogóiston seyalkasida shudgorsiz ekilgan 

variantlarda esa 17,0-11,3 mg/kg ni tashkil etib 1,8-0,3 mg/kg koóp, harakatchan fosfor miqdori boóyicha ñOò 

till texnologiya va SZS 1.2-Qozogóiston seyalkasida shudgorsiz ekilgan variantlarda ananaviyga nisbatan (20,0-

12,5 mg/kg) birmuncha koóp boólib, oósimlik yaxshi oózlashtirgan. Almashinuvchi kaliy boóyicha ananviy va ñOò 

till texnologiyasi, SZS 1.2-Qozogóiston seyalkasida shudgorsiz ekilgan variantlar boóyicha bugódoy ekilgan 

variantlar oórtasida farq sezilmaydi.  

Kalit soózlar: tipik boóz tuproqlar, shudgor, ñOò till texnologiyasi, Qozogóiston seyalkasi, nitrtli azot, 

harakatchan fosfor, almashinuvchi kaliy, ananaviy texnologiya. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘ 

ʪʠʧʠʯʥʳʭ ʙʦʛʘʨʥʳʭ ʩʝʨʦʟʝʤʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʙʦʛʘʨʥʦʤ ʟʝʤʣʝʜʝʣʠʠ. ɺ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʙʳʣʠ ʠʩʧʳʪʘʥʳ 

ʪʨʠ ʨʘʟʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʇʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʧʦʜʚʠʞʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʪʝʯʝʥʠʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʧʦʯʚʘʭ, ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʧʦʩʝʷʥʥʦʡ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ, 

ʪʝʭʥʦʣʦʛʠʝʡ çʆ tillè, ʧʦʩʝʷʥʥʦʡ ʩʝʷʣʢʦʡ ʤʘʨʢʠ ʉɿʉ 1.2-ʂʘʟʘʭʩʪʘʥ ʙʝʟ ʚʩʧʘʰʢʠ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʚ ʚʘʨʠʘʥʪʘʭ ʧʦʩʝʚʘ ʙʝʟ 

ʚʩʧʘʰʢʠ ʧʦ ʪʝʭʥʦʣʦʛʠʠ çʆ tillè ʠ ʩʝʷʣʢʝ ʉɿʉ 1.2-ʂʘʟʘʭʩʪʘʥ, ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ17,9-12,2 ʤʛ/ʢʛ ʚ 

ʪʨʘʜʠʮʠʦʥʥʦʡ 15,2-11,0 ʤʛ/ʢʛ ʚ ʪʝʭʥʦʣʦʛʠʠ çʆ tillè ʦʙʨʘʙʦʪʢʠ, ʪ.ʝ. ʥʘ 2,7-1,2 ʤʛ/ʢʛ ʙʦʣʴʰʝ, ʚ ʩʝʷʣʢʝ ʉɿʉ 

1.2-ʂʘʟʘʭʩʪʘʥ ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ 17,0-11,3 ʤʛ/ʢʛ ʠ ʥʘ 1,8-0,3 ʤʛ/ʢʛ ʙʦʣʴʰʝ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʦʩʝʚʦʤ ʙʝʟ 

ʚʩʧʘʰʢʠ, ʪʦʛʜʘ ʢʘʢ ʪʝʭʥʦʣʦʛʠʷ "ʆ till  " ʠ ʩʝʷʣʢʘ ʉɿʉ 1.2-ʂʘʟʘʭʩʪʘʥ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ 

ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ (20,0-12,5 ʤʛ/ʢʛ), ʨʘʩʪʝʥʠʝ ʭʦʨʦʰʦ ʫʩʚʘʠʚʘʝʪ. ʈʘʟʥʠʮʳ 

ʤʝʞʜʫ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʩ ʧʰʝʥʠʮʝʡ ʠ ʚʘʨʠʘʥʪʘʤʠ ʩ ʧʦʩʝʚʦʤ ʙʝʟ ʚʩʧʘʰʢʠ ʩʝʷʣʢʦʡ ʉɿʉ 1.2-

ʂʘʟʘʭʩʪʘʥ ʠ ʪʝʭʥʦʣʦʛʠʠ çʆ tillè ʥʝʪ ʨʘʟʥʠʮʘ ʧʦ ʦʙʤʝʥʥʦʤʫ ʢʘʣʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʠʧʠʯʥʳʝ ʩʝʨʦʟʝʤʳ, ʧʘʰʥʷ, ʪʝʭʥʦʣʦʛʠʷ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ çʆ tillè, ʩʝʷʣʢʘ ʉɿʉ 1.2-

ʂʘʟʘʭʩʪʘʥ, ʥʠʪʨʘʪʥʳʡ ʘʟʦʪ, ʧʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ, ʦʙʤʝʥʥʳʡ ʢʘʣʠʡ, ʪʨʘʜʠʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ. 

https://soil.uz/ru/component/content/featured?id=featured&start=5&Itemid=1161
https://soil.uz/ru/component/content/featured?id=featured&start=5&Itemid=1161
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Annotation. The artiʩle describes the data obtained as a result of a field experiment conducted on typical 

rainfed sierozems used in rainfed agriculture. Three different technologies were tested in the field experiment. 

The change in mobile nutrients during the growing season is shown in soils cultivated with winter wheat sown in 

a traditional way, with the "O till" technology, and with a SZS 1.2-Kazakhstan seeder without plowing. 

Compared with the traditional technology, the nitrate nitrogen content is slightly higher in the sowing options 

without plowing using the "O till" technology and the SZS 1.2-Kazakhstan seeder, it is 17.9-12.2 mg / kg in the 

traditional 15.2-11.0 mg / kg in the "O till" technology of processing, i.e. by 2.7-1.2 mg/kg more, in the SZS 1.2-

Kazakhstan seeder it is 17.0-11.3 mg/kg and by 1.8-0.3 mg/kg more in the variants with sowing without plowing, 

while the "O till" technology and the SZS 1.2-Kazakhstan seeder have slightly more mobile phosphorus in 

comparison with the traditional one (20.0-12.5 mg/kg), the plant absorbs it well. There is no difference between 

the traditional variants with wheat and the variants with sowing without plowing with the SZS 1.2-Kazakhstan 

seeder and the "O till" technology - there is no difference in the exchangeable potassium. 

Key words: typical sierozems, arable land, soil cultivation technology "O till", seeder SZS 1.2-Kazakhstan, 

nitrate nitrogen, mobile phosphorus, exchangeable potassium, traditional technology. 

 

Kirish.  Oózbekistondagi lalmikor maydonlarning oóziga xos tuproq-iqlim sharoitlarida tuproqqa ishlov 

berish tizimi asosiy va hal qiluvchi, shu bilan birga koóp miqdorda energetika resurslar talab qiladigan 

agrotexnologik tadbirlardan biri hisoblanadi. 

Bugungi kunda çdunyo boóyicha 110 mln gektardan oshiq maydonda tuproqlarni himoyalovchi 

texnologiyalar, shundan Braziliya va AQSHda 26,5 mln, Kanada, Argentina, Avstraliyada 14 mln, Paragvay, 

Boliviya, Xitoy, Ispaniya, Finlyandiyada 2,4 mln. gektar maydonda joriy etilmoqdaè
1
. Lalmikor 

maydonlardan samarali foydalanish, unumdorligini oshirish, ekinlardan yuqori va sifatli hosil olishda 

tuproqlarni himoyalovchi resurstejamkor texnologiyalarni qoóllash muhim vazifalardan hisoblanadi. 

Dunyoda tuproqqa kam ishlov berish (Mini-till) yoki toógóridan-toógóri ekish (No-till) va har xil materiallar 

bilan tuproq yuzasini mulchalash orqali tuproqlarni himoyalovchi resurstejamkor texnologiyalarni qoóllash 

boóyicha bir qator ustivor yoónalishlarda ilmiy tadqiqotlar olib borilmoqda. Kam ishlov berish 

texnologiyasining tuproq suv-fizikaviy va fizik-mexanik xossalariga taôsirini aniqlash, mulchalash usullarini 

qoóllash orqali tuproqlarning agrokimyoviy va agrofizikaviy xossalarini maqbullashtirish, unumdorligini 

oshirishda qoóllaniladigan zamonaviy agrotexnologiyalarga alohida eôtibor qaratilmoqda. 

Mavzuga oid adabiyotlar tahlili. Rossiyada tadqiqot olib borgan bir guruh olimlarning tadqiqotlarida 

qishloq xoójaligi ekinlarini yetishtirishda 3 xil ishlov berish tizimi: 1. Oddiy ishlov berish (haydov); 2. Kam 

ishlov berish (Mini-till); 3. Toógóridan-toógóri ekish (No-till) sinab koórilgan Izlanish natijalarida 0-20 sm 

qatlamdagi tuproq namligi oórganilganda oddiy ishlov berishda 17,7-18,4%, kam ishlov berishda 20,1%, 

toógóridan-toógóri ekishda 21% tashkil etgan. Tuproq zichligi oórganilganda vegetatsiya boshida anôanaviy 

ishlov berishda 0,97-1,24 g/sm
3
, kam ishlov berishda 1,15-1,33 g/sm

3
, toógóridan-toógóri ekishda 1,11-1,25 

g/sm
3
 va nihoyat vegetatsiya oxiriga kelib oddiy ishlov berishda 1,0-1,30 g/sm

3
, kam ishlov berishda 1,05-

1,25 g/sm
3
, toógóridan-toógóri ekishda 1,06-1,24 g/sm

3
 tashkil etgan. Izlanish natijalarining koórsatishicha 

kam ishlov berish va toógóridan-toógóri ekish qoóllanilganda tuproq xossalari yildan-yilga maqbullashib 

boradi [1; 162-c., 2; 28-32-c., 9; 122-c.] 

Kam ishlov berish (Mini-till) resurstejamkor texnologiya boólib, tuproqning agrofizik xossalarini 

maqbullashtirilishiga va struktura tiklanishiga, suvga chidamli agregatlar holatining yaxshilanishiga, tuproq 

tabiiy unumdorligining tiklanishiga, ekologik barqarorlashuviga, tuproq sifat va miqdoriy koórsatkichlarining 

ortishiga olib keladi.[5; 25-33-ʙ.]. AQSH va Kanada mamlakatlarida hozirgi kunda minimal ishlov 

berishning quyidagi turlari mavjud: mulchalab ishlov berish (mulch-till), oralatib ishlov berish (strip-till), 

toógóridan-toógóri ekish (no-till), qisqartirilgan ishlov berish (reduked-till) [3; 28-30-c, 4; 206-c. 11; 24-27-

ʩ.]. 

Ushbu dolzarb masalaga 2023 yil Jizzax shahrida FAOning Oᾶzbekistondagi vakolatxonasi, Oziq-ovqat 

va qishloq xoᾶjaligi sohasida strategik rivojlanish va tadqiqotlar xalqaro markazi va ICARDAning Markaziy 

Osiyo va Janubiy Kavkaz mintaqaviy vakolatxonasi koᾶmagi doirasida xalqaro ilmiy-amaliy konferensiya 

materiallarida jumladan ñOò till texnologiysiga malumotlari keltirilgan [6; 311-313-b., 7; 39-45-b. 8; 433-b., 

10; 2-4-b.]. 

Tadqiqot metodologiyasi. Koóp omilli dala tajribalar B.A.Dospexovning ñMetodika polevogo opitaò 

                                                             
1 www.fao.org 
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(1983) uslubi boóyicha tarmoqlangan bloklar shaklida qoóyildi. Gumus miqdori ï Tyurin, yalpi azot ï 

Mikrokelôdalô, umumiy fosfor ï Lorens uslubida, yalpi kaliy ï olovli fotometrda aniqlandi. Xarakatchan 

shakldagi azot (N-NO3) disulfenol reaktivi yordamida fosfor va almashinuvchan kaliy-1 ta namunada 1% li 

ammoniy karbonat eritmasida, fosfor FEK da, kaliy olovli fotometrda aniqlandi. Tajriba uchta variantda va 

uchta qaytarilbshda olib borilgan: 1. Ananaviy usulda, 2. ñOò till texnologiya, 3. SZS 1.2-Qozogóiston 

seyalkasida shudgorsiz ekilgan. 

Tahlil va natijalar.  Lalmikor maydonlarda oótmishdosh ekinlar, tuproqqa puluglar bilan 20-22 sm 

chuqurlikda ishlov berish va ishlov bermasdan ekish (ñOò texnologiya) texnologiyalarning tuproqdagi 

harakatchan shakldagi azot, fosfor va kaliyning kuzgi bugódoy vegetatsiyasi davrida dinamikasi, oósimliklar 

tomonidan oózlashtirilishi juda kam oórganilgan. 

Lalmikor tipik boóz tuproqlar sharoitida harakatchan shakldagi azot, fosfor va kaliy dinamikasi kuzgi 

bugódoyning ekish oldidan (1.XI.), naychalash (20.IV.), boshoqlash (may) va toóliq pishish bosqichlarida 

oórganildi va quyidagi natijalar olindi. 

Bugódoyni ekishdan oldin tuproq tahlili maôlumotlari koórsatishicha (jadval),  ananaviy texnologiyada 

ekiladigan maydonning 0-15 sm qatlamidagi gumus miqdori tajribaning ikkinchi yilida 1,020 % ni tashkil 

qilsa, ñOò till  texnologiyasi boóyicha ekiladigan tuproqning 0-15 sm qatlamida 1,133 % ni tashkil etib 

tajribaning ikkinchi yili ushbu qatlamda 0,113 % koóp boólsa, SZS 1,2-Qozogóiston seyalkasida shudgorsiz 

ekilgan variantlarda esa 1,070 % ni tashkil etib, ananaviy texnologiyaga nisbatan 0,050 % koópligini 

koórsatadi. 

Yalpi azot miqdori hamma texnologiya maydonlarida qariyib bir xil koórsatgichga ega boólib, 

texnologiyalar boóyicha quyidagicha taqsimlangan: ananaviyda 0-15 sm- 0,021 %; 15-30 sm -0,018 %, 30-50 

sm -0,011 %, ñOò till  texnologiyasida 0-15 sm- 0,021 %; 15-30 sm-0,018%, 30-50 sm-0,012 %, SZS 1,2-

Qozogóiston seyalkasida shudgorsiz ekilgan variantlarda 0-15 sm- 0,019 %; 15-30 sm -0,016 %, 30-50 sm -

0,011%. 

Bugódoyni ekish oldidan harakatchan fosfor va almashinuvchi kaliy boóyicha texnologiyalar oórtasida 

farq kuzatilmaydi. Ularning miqdorlari va qatlamlar boóyicha tarqalishi ham bir-biriga juda yaqin yoki bir xil 

kattaliklarda ifodalngan. Yalpi folsfor miqdori ham hamma texnologiyada qariyib bir xil koórsatgichga ega 

boólib, texnologiyalar boóyicha quyidagicha taqsimlangan: ananaviyda 0-15 sm- 0,18%, 15-30 sm -0,16%, 

30-50 sm -0,11%, ñOò till  texnologiyasida 0-15 sm- 0,19%, 15-30 sm -0,16%, 30-50 sm -0,12%, SZS 1,2-

Qozogóiston seyalkasida ekilgan shudgorsiz variantlarda 0-15 sm- 0,19%; 15-30 sm -0,16%, 30-50 sm - 

0,11%. 

Yalpi kaliy miqdori ham hamma texnologiyada bugódoyni ekishdan oldin bir-biriga yaqin miqdorda 

boólib, texnologiyalar boóyicha quyidagicha taqsimlangan:  ananaviyda 0-15 sm- 0,883%, 15-30 sm -0,658%, 

30-50 sm -0,278%, ñOò till  texnologiyasida 0-15 sm- 0,856%; 15-30 sm -0,654%, 30-50 sm -0,309%, SZS 

1,2-Qozogóiston seyalkasida shudgorsiz ekiladigan variantlarda 0-15 sm- 0,870%, 15-30 sm- 0,720%, 30-50 

sm- 0,357%. 

Bugódoyni ekish oldidan harakatchan nitratli azot miqdori bir xil miqdorda tarqalgan boólib, ananaviy 

texnologiyada 0-15, 15-30 va 30-50 sm qatlamlarda 15,4, 13,8 va 10,8 mg/kg ni, ñOò till da-15,7, 13,8 va 

10,1 mg/kg ni, hamda SZS 1.2-Qozogóiston seyalkasida shudgorsiz ekiladigan variantlarda 15,5, 13,7 va 9,9 

mg/kg ni tashkil qildi (jadval). 

Bugódoyning naychalash davrida qoólanilayotgan texnologiyalarni oósimliklar oózlashtira oladigan oziqa 

moddalar miqdoriga taôsiri koórina boshlaydi. Ananaviy texnologiyaga nisbatan azot nitratining ñOò till 

texnologiya va SZS 1.2-Qozogóiston seyalkasida shudgorsiz ekilgan variantlarda birmuncha koóp boólib, 

ananaviy texnologining 0-40 sm qatlamida tepadan pastga tamon 15,2 -11,0 mg/kg ni tashkil qilgan. 

ñOò till texnologiyada xuddi shu qatlamda 17,9-12,2 mg/kg ni yaôni 2,7 -1,2 mg/kg koóp boólishi, SZS 

1.2-Qozogóiston seyalkasida shudgorsiz ekilgan variantlarda esa 17,0-11,3 mg/kg ni tashil etib 1,8-0,3 mg/kg 

nitrat azotini koóp boólishi aniqlandi. 

Harakatchan fosfor miqdori boóyicha ham qoóllanilgan ñOò till texnologiya va SZS 1.2-Qozogóiston 

seyalkasida shudgorsiz ekilgan variantlarda ananaviyga nisbatan (20,0-12,5 mg/kg) birmuncha koóp boólib, 

ñOò till texnologiyasi qoólanilgan tuproqning 0-40 sm qatlamida 21,7-14,5 mg/kg ni tashkil qilsa, SZS 1.2-

Qozogóiston seyalkasida shudgorsiz ekilgan variantlarda 21,7-14,2 mg/kg boólib, 1,7 mg/kg koóp miqdorni 

tashkil qiladi. 

Almashinuvchi kaliy boóyicha texnologiyalar oórtasida farq sezilmaydi, uning miqdorlari bir-birdan 
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katta farq qilmaydi, shu bilan birga yuqorida qayd qilingan qonuniyatlar saqlanib qoladi yaôni tepadan pastga 

tamon oósimliklar oózlashtirushi oziqa moddalar miqdori kamayib boradi. 

Turli texnologiyalarning bugódoyni pishish davridagi harakatchan oziqa moddalar miqdori boóyicha 

olingan maôlumotlarga eôtibor qaratsak ananaviy usulda ekilgan  bugódoy ekilgan maydonda nitratli azotning 

eng koóp miqdori 0-10 sm qatlamda kuzatilib 19,2 mg/kg ni tashkil etib pastki qatamga tamon uning miqdori 

kamayib borishi aniqlanib 40-60 sm da 9,3 mg/kg ni tashkil etgan. 

ñOò till  texnologiyasi boóyicha bugódoy ekilgan variantning 0-10 sm qatlamida nitratli azotning miqdor 

birmuncha kam boólib oósimlikni yaxshi oózlashtirganidan dalolat beradi, pastki qatlamlar boóyicha farqi 

yoóq. 

SZS 1.2-Qozogóiston seyalkasida shudgorsiz ekilgan variantlarda  ananaviyga nisbatan nitratli azotni 

qatlamlar boóyicha miqdori kam boólib, oósimlikning nitratli azotni yaxshi oózlashtirganligidan dalolat berib 

uning miqdori tepadan pastga tamon 16,2-7,7 mg/kg ni tashkil etadi. 

1-Jadval 

 Turli texnologiyalar ni harakatchan oziqa moddalar miqdoriga taôsiri, mg/kg 

 

Qatlam 

chuqurligi, sm 

Harakatchan oziqa moddalar 

NO3 ʈ2O5 K2O NO3 ʈ2O5 K2O NO3 ʈ2O5 K2O 

anôanaviy texnolog ñOò till  texnologiy SZS 2-1 

Ekish oldidan 21.10.2022. 

0-15 15,4 19,3 209 15,7 19,3 206 15,5 19,3 206 

15-30 13,8 16,3 169 13,8 15 148 13,7 15,7 183 

30-50 10,8 9,3 95 10,1 11 99 9,9 9,3 98 

 Naychalash davridagi 27.04.23 

0-10 15,2 20,0 220 17,9 21,7 214 17,0 21,7 210 

10-20 13,4 16,8 187 15,6 18,0 174 15,0 18,2 173 

20-40 11,0 12,5 117 12,2 14,5 118 11,3 14,2 119 

40-60 9,0 8,5 89 9,3 10,0 88 8,9 8,8 90 

Naychalash davridagi 23.03.2024 yil 

0-10 14.4 20 139 13,9 21 147 14,1 21 147 

10-20 13,3 18 126 12,9 18 137 12,0 19 135 

20-40 11,6 16 114 11,2 16 119 11,5 17 121 

40-60 9,6 14 102 10,0 14 101 9,9 15 103 

Vegetatsiya oxiridagi 5.07.22 

0-10 19,2 24 209 18,8 24 204 16,2 22 167 

10-20 16,1 19 177 16,1 20 119 14,8 18 143 

20-40 12,5 14 137 12,4 16 134 12,7 15 136 

40-60 9,3 9 97 9,4 10 94 7,7 10 94 

Vegetatsiya oxiridagi 07.06.23 

0-10 16,2 21,8 201 17,5 22,5 197 15,1 27 214 

10-20 13,5 17,8 167 14,9 18,5 177 14,8 23 143 

20-40 10,6 13,8 146 11,3 14,8 133 13,5 18 150 

40-60 7,4 8,3 86 8,3 9,3 82 8,6 115  99 

 

Harakatchan fosfor miqdori boóyicha hamma qoóllanilgan ananaviy, ñOò till texnologiya va SZS 1.2-

Qozogóiston seyalkasida shudgorsiz ekilgan variantlarning farqi kam boólib, tuproqning 0-10 sm qatlamida 

24-22 mg/kg ni tashkil qilsa, pastga tamon kamayib 9-10 mg/kg ni tashkil qiladi. 

Almashinuvchi kaliy boóyicha ananviy va ñOò till texnologiyasi boóyicha bugódoy ekilgan variantlar 

oórtasida farq sezilmaydi, uning miqdorlari bir-birdan katta farq qilmaydi, SZS 1.2-Qozogóiston seyalkasida 

shudgorsiz ekilgan variantlarning tuproq qatlamlarida kaliyning miqdori birmuncha kam boólib, shu bilan 

birga yuqorida qayd qilingan qonuniyatlar saqlanib qoladi yaôni tepadan pastga tamon oósimliklar 

oózlashtirushi oziqa moddalar miqdori kamayib boradi. 

Ananaviy usulda bugódoy ekilgan maydonlarning 0-10 va 10-20 sm qatlamlarida  vegetatsiya oxirida 
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nitratli azot eng koóp miqdorda boólib 11,8-14,3 va 10,6-13,6 mg/kg oraligóida tebranadi. Nitratning koóp 

miqdori ayrim varintlarda 80-100 sm qatlamda ham qayd etiladi shunga qaramay pastki qatlamlarda 

nitratning kamayish qonuniyati kuzatilib 6,2-12,8 mg/kg ni tashkil etadi. Oò till texnologiyasi bilan ekilgan 

variantlarning tepa 0-10 va 10-20 sm qatlamlarda nitratning miqdori ananaviyga nisbatan birmuncha koóp va 

keng oraliqda boólib, 16,6-27,2 mg/kg ni tashkil etadi. SZS 2.1 çQozogóistonè seyalkasi bilan ekilgan 

bugódoyning vegetatsiya oxiridagi nitratning miqdori ananaviy texnologiyaga nisbatan nitrat azotining 

miqdori birmuncha koóp boólib, 0-10 va 10-20 sm qatlamlarda 19,1-23,4 va 19,1-20,6  mg/kg ni tashkil 

qiladi.  

Harakatchan fosfor miqdori ananaviy texnologiyada ekilgan bugódoyning vegetatsiya oxiriga borib 

tuproq tepa 0-10 va 10-20 sm li qatlamlarda eng koóp miqdorda toóplanishi kuzatilib mos ravishda 18-28 va 

15-25 mg/kg ni tashkil qiladi. Harakatchan fosfor miqdori boóyicha texnologiyalar oórtasida keskin farq 

kuzatilmaydi. 

Almashinuvchi kaliy miqdori boóyicha ñOò till texnologiyasi bilan ishlov berilgan variantlarning yuqori 

0-20 sm qatlamida yuqori miqdorda toóplanganligini koórish mumkin. Uning miqdori 205-265 mg/kg 

oralikda toóplangan boólib, pastki qatlamlar tamon 101-130 mg/kg gacha kamayadi. Ananviy texnologiyada 

almashinuvchi kaliy miqdori yuqori 0-20 sm qatlamda 205-235 mg/kg dan pastki qatlamlar kamaya borib 

80-100 sm qatlamda 120-146 mg/kg ni tashkil etadi. SZS 1.2-Qozogóiston seyalkasida shudgorsiz ekilgan 

variantda almashinuvchi kaliy miqdori ñOò till va ananaviy texnologiyaga nisbatan vegetatsiya oxirida 

birmuncha kam boólib, bugódoy tomonidan kaliyni yaxshi oózlashtirganligini koórsatadi. Uning miqdori 0-20 

sm qatlamda 180-221 mg/kg oralikda tebranib undan pastki qatlamlarda kamayib borib 80-100 sm qatlamda 

94-106 mg/kg ni tashkil etadi. 

Xulosa va takliflar . Gumus miqdori surunkali don ekilgan va almashlab ekish tajriba maydoni 

tuproqlarida haydov va haydov osti qatlamlarida baland emas 0,953-0,625%. Koóp yillik beda ekilgan va 

angóiz-shudgor qilingan maydon tuproqlarining haydov qatlamida gumus miqdori boshqa maydonlarga 

nisbatan birmuncha koóp boólib, 1,062-1,030 % ni tashkil qiladi. 

Umumiy azot miqdori beda ekilgan va angóiz-shudgor qilingan maydon tuproqlarining haydov 

qatlamida surunkali don ekilgan maydonlarga nisbatan birmuncha koóp (0,020-0,021%).  

Umumiy fosfor koóp yillik beda ekilgan, angóiz-shudgor qilingan, surunkali don ekilgan, almashlab 

ekish maydon tuproqlarining haydov qatlamida fosfor miqdori pastki qatlamlarga nisbatan yuqori boólib, 

mos ravishda 0,20, 0,19, 0,20 % ga teng. Pastki qatlamlarda kam taminlanganlik darajasini koórsatadi.  

Umumiy kaliy miqdori bilan haydov va haydov osti qatlamida hamma tajriba maydonlarida kam 

taôminlangan boólib, 0,810-1,007 % ni tashkil etadi.  

Lalmikor maydonlarning yogóingarchilik bilan yarim taôminlangan (oórtacha -362 mm) tekislik-qir 

adirlik mintaqasida lalmi tipik boóz tuproqlardagi oragnik moddalar (gumus) miqdori turli agroekosenozlarda 

0,925-1,002% ni, yalpi azot 0,08-0,25% ni, umumiy fosfor-0,100-0,105% ni, yalpi kaliy esa 0,900-1,010% ni 

tashkil etadi, bu tuproqlar ayniqsa harakatchan shakldagi azot (N-NO3, N-NH4) va fosfor bilan juda kam 

taôminlangan. 

Maqola ˉA-KX-2021-286 çLalmikor maydonlarda boshoqli don, dukkakli don ekinlarni almashlab 

ekish tizimida tuproqqa ishlov bermasdan ekish (No till) texnologiyasini ishlab chiqishè loyiha mavzusida 

bajarilgan maôlumotlar asosida tayorlandi. 
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ɸʥʥʦʪʘʮʠ .̫ ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʦʮʝʥʢʠ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʘʟʣʠʯʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʦ ʪʦʢʩʠʯʥʳʭ ʧʦʣʣʶʪʘʥʪʦʚ ʥʘ ʬʦʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʧʨʠʤʝʨʝ ʛʝʪʝʨʦʛʝʥʥʳʭ (ʧʦʯʚʳ) ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. 

Annotation. The article presents the experience of using geo-information systems to assess the 

concentrations of various potentially toxic pollutants in background areas. The results of the research on the 

example of heterogeneous environmental objects (soils) are considered. 

Key words: soil, monitoring, potentially toxic substances, heavy metals, hydrocarbons. 

 

Introduction. The global nature of environmental problems associated with transboundary movement 

of pollutants, as well as regional and local sources of pollution, require new approaches to assess the specific 

environmental situation in ecosystems. The issues of monitoring the ecological status of soils and studying 

the levels of a wide range of potentially toxic substances (PTSs) in different environments are becoming 

increasingly important (Ishkova et al., 2012; Haghighizadeh et al., 2024). 

In modern conditions of environmental pollution, soils are the main repository of PTSs ï heavy metals 

(HMs) and hydrocarbons (HCs) ï and the biogeochemical barrier for their transport to plants, animals and 

the human body (Beznosikov, Lodygin, 2018; Liu et al., 2023). At the same time, the determination of 

regional background concentrations of PTSs in soils should serve as a ñreference pointò for the determination 

of environmental exposure (Nevedrov ey al., 2018). In particular, when assessing soil contamination with 

PM, existing regulations require the determination of the excess of the mass fraction of this pollutant over 

the maximum permissible concentration (MPC). In the Russian Federation, MPCs are permitted for HMs, 

but the list is limited (SanPiN 1.2.3685-21, 2022). In a number of cases, the developed standards for some 

HMs turned out to be logically inconsistent with their background levels in soils. In our opinion, it is 

impossible to use such MPCs as the upper limit of the background content of HMs is sometimes higher than 

the MPCs. At present, in the absence of MPCs for HMs, existing regulatory documents recommend the use 

of regional background levels when assessing soil contamination. 

There is practically no modern regulatory framework for the content of petroleum HCs in soils in the 

Russian Federation. The only domestic standard for the content of petroleum products in soils is the MPC of 

petrol ï 0.1 mg/kg. On the territory of the Komi Republic there are norms for the permissible residual 

mailto:lodigin@ib.komisc.ru
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content of oil and products of its transformation in soils after reclamation and other rehabilitation works. 

Analysis of the few data on norms of background content of HCs in soils shows that their regulation applies 

only to certain areas of the region (Lodygin et al., 2025). Therefore, the assessment of the natural 

background of HCs is an urgent task for the whole territory of the Republic of Komi, the solution of which 

will allow to objectively determine soil contamination, which will make it possible to impose restrictions on 

both industrial and agricultural technologies. 

As a result, the available information on the instructional and methodological literature regulating the 

permissible PTSs loads on soils allows to state that the existing norms in the field of anthropogenic loads are 

not differentiated by natural-climatic zones and landscape-geochemical conditions of the region, so they 

cannot be used in a particular area when assessing soil pollution. 

The aim of the work is to assess the regional background of HMs and HCs in soils of the Komi 

Republic, taking into account the landscape-geochemical and natural-climatic features of the territories. 

Materials and Methods. The study focused on soils of the arctic and subarctic regions of the Republic 

of Komi. Soil samples were collected from organogenic and mineral horizons of the main soil types. The 

state soil map of the Komi Republic (M 1:1000000) was digitised for the landscape-geochemical assessment 

of the ecological condition of the soil cover (Fig. 1). 

A systematic list of soils in the study areas was compiled on the basis of the soil map. The areas were 

calculated, and the points of laying reference transects and collecting mixed samples of the main soil types 

and subtypes were determined. The route method was used for soil sampling to take into account the 

regularities of soil cover formation in landscapes, from watersheds (automorphic soils) to geochemically 

subordinate landscapes (depressions, hydromorphic soils). 

The analyses were performed in the Ecoanalytical Laboratory of the Institute of Biology (Syktyvkar, 

Russia), accredited in the system of accreditation of analytical laboratories (centers) of Rosstandart of 

Russia. 

The determination of the content of acid-soluble forms of HMs (Cu, Pb, Zn, Ni, Cd and Mn) in soils 

was conducted in accordance with a metrologically certified method, which is based on the determination of 

metal ions on an inductively coupled argon plasma atomic emission spectrometer (Spectro Ciros, Germany). 

The method involves the treatment of soil samples with a mixture of 70% HNO3 and 33% H2O2 in a 

microwave-accelerated reaction system MARS 5 (CEM, USA) (PND F 16.1:2.3:3.11-98, 2005). 

 

 
Figure 1. Soil map of the Komi Republic 

 

The concentration of HCs in soil samples was determined by the fluorescence intensity values of the 

hexane extract measured on the Fluorat-02-03M liquid analyser (Lumex, Russia). The technique is based on 

extraction of oil from the soil sample with chloroform, evaporation of the extract, dissolution of the dry 

extract in hexane and purification of the resulting solution on an Al2O3-column. The analyzer was calibrated 

using an optical light filter with a wavelength (transmission maximum) of 265 nm in the excitation channel 

and a light filter with a transmission maximum of 320 nm in the registration channel. The government 
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standard sample of 1 mg/ml of petrochemical substances dissolved in hexane was used as a reference. 

Results and Discussion. The results of the studies have shown that in the soils of the background 

landscapes of the Komi Republic the mass fractions of HMs and HCs follow or are close to the normal 

distribution law. They are characterized by positive asymmetry, which in most cases indicates that the largest 

number of variations falls on values smaller than the arithmetic mean. The range of background variations of 

HM and HC contents with a significance level of 0.5 is narrow for soils of flat landscapes - swamp-podzol, 

bog, tundra surface-gley and gley-podzol soils. This is due to the uniformity of the soil-forming rocks, the 

close granulometric composition of the soils on clayey soils and uniform migration patterns across the 

landscape. Similar patterns of HM and HC mass fractions were observed in soils formed on ancient alluvial 

and water-glacial sandy sediments (illuvial-humus podzols) and on poorly drained plain watersheds of uvals, 

fluvioglacial terraces covered with sandy sediments (peaty-podzolic illuvial-humus soils), but their absolute 

content in these soils is lower than in soils formed on loamy soil-forming rocks. In the mountainous part, the 

accumulation of HM and HC in the soils and their mass fractions of the arithmetic averages vary, but do not 

differ in a statistically reliable way. 

It is shown that the accumulation of PTPs occurs mainly in organic horizons and in insignificant 

amounts in illuvial horizons. Organic horizons serve as a geochemical barrier for elements and, as a result, 

their accumulation (concentration) in humus-accumulating horizons (litter) occurs in almost all soils studied 

(Fig. 2). 

 

   
A B C 

   
D E F 

Figure 2. Distribution maps of PTPs in soils of the Komi Republic: A ï nickel, B ï copper, C ï zinc, 

D ï cadmium, E ï lead and F ï hydrocarbons. 
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The "geochemical fate" of HMs and HCs is determined by the landscape features of the territory (Soil 

Atlasé, 2010). The Komi Republic has developed landscapes (landscape-ecological conditions) with 

different topography, granulometric composition of soil-forming rocks, etc., which determine the 

peculiarities of accumulation and migration of HMs, HCs and radionuclides. The most widespread 

landscapes in the Komi Republic are moraine (weakly buried) and cover (dusty) poorly drained plains 

represented by gentle hill chains and inter-hill depressions. These areas are characterized by swampy-podzol 

soils, which develop in the central part of watersheds and on the periphery of bogs, and peaty-boggy soils of 

upper bogs in intervalley depressions (Lodygin, 2020). These soils are over-watered, their geochemical 

subordination determines lateral runoff and accumulative character by accumulation of HM and HC nuclides 

in organic horizons. In the range of automorphic soils, the following soils are restricted to the drained 

landscapes of riverine uplands: gley-podzol soils in the extreme northern and northern taiga, typical podzol 

soils in the middle taiga, sod-podzol soils in the southern taiga subzone, which are characterized by moderate 

migration of elements with their predominant accumulation in coarse humus accumulative and low thickness 

sod horizons (Shamrikova et al., 2011). 

In the watersheds, soil-forming rocks with two components predominate: fluvioglacial sandy loams and 

sands underlain by moraine loams (swamp-podzol-illuvial -humus soils), in the old alluvial pig terraces: In 

the central taiga subzone, ferruginous podzols are distinguished, in the northern taiga subzone ï illuvial -

humus-ferruginous podzols: the main amount of pollutants is concentrated in thin, poorly developed litter, 

poorly decomposed wet peaty (peaty), mossy peaty litter, but migration processes are well expressed in 

them. Floodplain landscapes are characterized by relatively active migration of natural and artificial 

radionuclides of HMs and HCs from soils (alluvial soils: alluvial stratified, alluvial soddy and alluvial soddy-

perennial), floodplain soils are characterized by relatively uniform profile distribution of pollutants. 

Summary and Suggestions. The results of the geochemical assessment of the ecological condition of 

soils allowed to establish norms of the regional background of HMs and HCs in soils of Komi Republic. On 

the basis of the obtained data set, using GIS technologies (ArcView GIS 3.2a), a database and map schemes 

of spatial, background distribution of elements (substances) in soils were created and the Order of the 

Ministry of Natural Resources and Environmental Protection of the Komi Republic dated 25 November 2009 

no. 529 "On establishment of norms of background content of chemical elements and hydrocarbons in soils 

of the Komi Republic" was issued. This order is systematically supplemented (corrected) with new data. At 

present, the results of the conducted research are regional norms, which are the basis for systematic 

monitoring studies and comprehensive assessment of the environmental situation of the territory in areas of 

possible soil contamination. The obtained norms are used in the preparation of engineering and 

environmental assessments of areas proposed for new development of various sectors. 

Funding. This research was funded by the RSF, grant number 24-24-00144. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʛʨʫʧʧʳ ʟʝʤʝʣʴ, ʨʝʝʩʪʨ ʟʝʤʝʣʴ, ʨʝʛʠʩʪʨ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ, ʯʝʨʥʦʟʸʤʳ. 

Annotation. The article examines the issues of integrative land assessment using the example of the 

southern forest-steppe of the Oka-Don Lowland. It shows the potential for land management decisions based on 

the joint use of land types, variety and agricultural technologies register improve the economic efficiency and 

environmental sustainability of the agricultural landscape. 

Keywords: agroecological assessment, land groups, land registry, register of agrotechnologies, 

chernozems. 

 

ɺʚʝʜʝʥʠʝ ʠ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ. ɺ ʫʩʣʦʚʠʷʭ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʧʣʦʜʦʨʦʜʠʷ ʟʝʤʝʣʴ ʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ ʩʦʭʨʘʥʷʝʪʩʷ 

ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ ʜʝʛʨʘʜʘʮʠʝʡ ʧʦʯʚ ʠ ʟʝʤʝʣʴ (ɸʥʘʣʠʟé, 

2016; ʂʠʨʶʰʠʥ, 2019; ʀʚʘʥʦʚ ʠ ʜʨ., 2021). ʏʘʩʪʠʯʥʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʜʦʩʪʠʞʝʥʠʷ ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʩʣʘʙʦ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʚ ʥʘʫʯʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʥʝ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʚ ʜʦʣʞʥʦʡ ʤʝʨʝ ʩ ʫʯʝʪʦʤ ʧʦʯʚʝʥʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʫʩʣʦʚʠʡ ʩʪʨʘʥʳ. ʇʨʝʦʜʦʣʝʥʠʝ 

ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚʠʜʠʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʫʧʨʘʚʣʝʥʠʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ 

ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʝʛʦ ʦʨʛʘʥʠʟʘʮʠʠ (ʂʠʨʶʰʠʥ, 2022) ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʣʦʛʠʠ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʟʝʤʝʣʴ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢʫʣʴʪʫʨ 

ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʂʠʨʶʰʠʥ, 2020). 

ʀʩʭʦʜʥʫʶ ʧʦʟʠʮʠʶ ʩʦʩʪʘʚʣʷʝʪ ʬʦʨʤʘʣʠʟʘʮʠʷ ʦʮʝʥʦʯʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚ ʚʠʜʝ ʨʝʝʩʪʨʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʨʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʨʝʛʠʩʪʨʘ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʵʪʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ, ʘʛʨʦʥʦʤʠʯʝʩʢʘʷ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʠʜʦʚ ʟʝʤʝʣʴ ʧʦ ʠʭ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ ʚ ʧʨʝʜʝʣʘʭ ʧʨʦʚʠʥʮʠʡ 

ʧʨʠʨʦʜʥʦ-ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʦʥ. 
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ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʝʝʩʪʨʦʚ ʠ ʨʝʛʠʩʪʨʘ ʩʦʩʪʘʚʣʷʝʪ ʩʠʩʪʝʤʫ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʫʶ 

ʨʘʟʣʠʯʥʳʤ ʮʝʣʷʤ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʝʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ: ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ 

ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʟʝʤʣʠ ʢ ʧʨʠʨʦʜʥʦ-ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʟʦʥʝ, ʧʨʦʚʠʥʮʠʠ, 

ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ, ʚʠʜʫ ʟʝʤʝʣʴ, ʪʠʧʫ ʧʦʯʚ; ʥʘʙʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, 

ʦʧʪʠʤʘʣʴʥʳʝ ʩʝʚʦʦʙʦʨʦʪʳ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʨʠ ʵʢʩʪʝʥʩʠʚʥʳʭ, ʥʦʨʤʘʣʴʥʳʭ ʠ ʠʥʪʝʥʩʠʚʥʳʭ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʭ; ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ ʧʨʠ ʪʝʭ ʞʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʭ 

(ʂʠʨʶʰʠʥ, 2020). 

ʅʦʚʠʟʥʘ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʧʦʩʝʚʥʳʭ 

ʧʣʦʱʘʜʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʚʝʜʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʦʡ ʟʝʤʝʣʴ, ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʜʨʫʛʠʭ 

ʫʩʣʦʚʠʡ ʠ ʬʘʢʪʦʨʦʚ, ʠ ʬʦʨʤʠʨʫʝʪ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ (ʚ ʚʠʜʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʧʝʨʘʮʠʡ), ʚʢʣʶʯʘʷ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʧʦʜʙʦʨʘ ʩʦʨʪʦʚ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʮʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ ʣʝʞʠʪ ʚ ʨʫʩʣʝ ʩʠʩʪʝʤʥʳʭ ʫʩʠʣʠʡ ʄʠʥʩʝʣʴʭʦʟʘ ʈʦʩʩʠʠ 

ʧʦ ʫʣʫʯʰʝʥʠʶ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʇʦʨʫʯʝʥʠʝé, 

2016), ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʦʚ ʬʝʜʝʨʘʣʴʥʦʡ 

(ʂʦʟʫʙʝʥʢʦ, 2018) ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʚʣʘʩʪʠ (ɹʝʣʛʦʨʦʜʩʢʘʷé, 2019). 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʱʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʢʦʥʮʝʧʮʠʠ 

ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʟʝʤʝʣʴ (ʂʠʨʶʰʠʥ, 2020) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɻʀʉ-ʘʥʘʣʠʟʘ ʠ ʚʝʙ-ʨʘʟʨʘʙʦʪʢʠ. 

ʃʘʥʜʰʘʬʪʥʘʷ ʦʩʥʦʚʘ ʟʘʜʘʝʪʩʷ ʨʘʩʪʨʦʚʦʡ ʩʝʪʢʦʡ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʦ 

ʪʘʢʩʦʥʘʭ ʧʦʯʚ, ʠʭ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʠ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ ʟʝʤʝʣʴ. ʇʨʠ 

ʩʦʩʪʘʚʣʝʥʠʠ ʢʘʨʪ ʠʩʧʦʣʴʟʦʚʘʥʘ ʫʩʪʦʷʚʰʘʷʩʷ ʤʝʪʦʜʦʣʦʛʠʷ ʮʠʬʨʦʚʦʡ ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʠ 

(McBratney et.al., 2003, Savin et.al., 2019) ʩ ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʮʝʧʮʠʠ ʬʘʢʪʦʨ-ʧʨʦʮʝʩʩ-ʩʚʦʡʩʪʚʦ 

(Lozbenev et.al., 2021). ʈʘʟʨʘʙʦʪʢʘ ʨʝʝʩʪʨʦʚ ʩʦʨʪʦʚ ʠ ʨʝʛʠʩʪʨʦʚ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ, ʠʥʪʝʛʨʠʨʫʶʱʠʭʩʷ ʩ 

ʢʘʨʪʘʤʠ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʟʝʤʝʣʴ ʚʳʧʦʣʥʝʥʘ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʦʪʢʨʳʪʳʭ ʜʘʥʥʳʭ 

ɻʦʩʩʦʨʪʦʢʦʤʠʩʠʠ ʠ ʦʪʨʘʩʣʝʚʳʭ ʠʥʩʪʠʪʫʪʦʚ. ʇʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʜʫʢʪʘ ʛʦʪʦʚʠʪʩʷ ʚ ʨʘʤʢʘʭ 

ʩʠʪʫʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʇʦʯʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤ. ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ (ʀʚʘʥʦʚ ʠ ʜʨ., 2021).  

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʟʝʤʝʣʴ ʚʳʙʨʘʥ 

ʢʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ʚ ʶʞʥʦʡ ʣʝʩʦʩʪʝʧʥʦʡ ʯʘʩʪʠ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (ʨʠʩ. 1 ʘ-ʙ). ɺ ʨʘʤʢʘʭ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʙʦʙʱʝʥʳ ʘʨʭʠʚʥʳʝ ʧʦʯʚʝʥʥʳʝ ʦʧʠʩʘʥʠʷ, ʩʦʩʪʘʚʣʝʥʳ 

ʨʝʛʠʦʥʘʣʴʥʳʤ ʛʠʧʨʦʟʝʤʦʤ (2642 ʦʧʠʩʘʥʠʡ) ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, 

ʧʦʟʚʦʣʠʚʰʠʝ ʩʦʩʪʘʚʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʮʠʬʨʦʚʫʶ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ ʨʘʟʨʝʰʝʥʠʝʤ 20 ʤʝʪʨʦʚ (ʨʠʩ. 

1ʚ). ʄʝʪʦʜʘʤʠ ʮʠʬʨʦʚʦʡ ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʠ ʩʦʩʪʘʚʣʝʥʘ ʨʝʛʠʦʥʘʣʴʥʘʷ ʧʦʯʚʝʥʥʘʷ ʢʘʨʪʘ, ʢʦʪʦʨʘʷ 

ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʧʣʦʩʢʦʛʦ ʨʝʣʴʝʬʘ ʪʷʞʝʣʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʧʨʝʦʙʣʘʜʘʶʪ 

ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʝ ʧʦʯʚʳ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʯʝʨʥʦʟʝʤʘʤʠ ʚʳʱʝʣʦʯʝʥʥʳʤʠ ʠ ʪʠʧʠʯʥʳʤʠ. ɼʣʷ ʩʘʤʳʭ 

ʚʦʛʥʫʪʳʭ ʵʣʝʤʝʥʪʦʚ ʟʘʧʘʜʠʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʣʦʩʢʠʭ ʤʝʞʜʫʨʝʯʠʡ ʭʘʨʘʢʪʝʨʥʦ ʧʨʝʦʙʣʘʜʘʥʠʷ ʩʦʣʦʜʝʡ 

ʩʨʝʜʥʝ- ʠ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʦʛʦ ʩʦʩʪʘʚʘ, ʢʦʪʦʨʳʝ ʦʢʘʡʤʣʝʥʳ ʩʦʣʦʥʮʘʤʠ ʠ ʣʫʛʦʚʳʤʠ ʛʣʠʥʠʩʪʳʤʠ 

ʧʦʯʚʘʤʠ. ʇʦʯʚʳ ʙʘʣʦʯʥʳʭ ʩʢʣʦʥʦʚ ʠ ʘʣʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʝ ʧʦʯʚʳ ʙʘʣʦʢ ʧʨʠʫʨʦʯʝʥʳ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢ ʵʣʝʤʝʥʪʘʤ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʡ ʩʝʪʠ, ʘ ʘʣʣʶʚʠʘʣʴʥʳʝ ʧʦʯʚʳ ï ʢ ʜʦʣʠʥʘʤ ʨʝʢ. 

ʇʦʜʭʦʜ ʢ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʠʨʦʚʢʝ ʟʝʤʝʣʴ ʦʩʥʦʚʘʥ ʥʘ ʦʙʲʝʜʠʥʝʥʠʠ ʙʣʠʟʢʠʭ ʧʦ 

ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʦʯʚ ʧʦ ʢʨʠʪʝʨʠʶ ʠʭ ʜʦʣʝʚʦʛʦ ʫʯʘʩʪʠʷ. ʅʘ ʦʩʥʦʚʝ ʘʨʭʠʚʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʠ ʩʦʙʩʪʚʝʥʥʳʭ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩʬʦʨʤʠʨʦʚʘʥ ʩʧʠʩʦʢ ʠʟ 7 ʛʨʫʧʧ ʠ 18 ʚʠʜʦʚ ʟʝʤʝʣʴ. 

ʀʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1ʛ. ʅʘʠʚʳʩʰʠʝ ʚʦʛʥʫʪʳʝ ʧʦʟʠʮʠʠ ʨʝʣʴʝʬʘ 

ʟʘʥʠʤʘʶʪ ʩʣʦʞʥʳʝ ʩʦʯʝʪʘʥʠʷ ʧʝʨʝʫʚʣʘʞʥʝʥʥʦʡ ʠ ʩʦʣʦʥʮʦʚʦʡ ʛʨʫʧʧ. ɺ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʟʘʧʘʜʠʥʘʭ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʩʦʣʦʜʠ ʚ ʩʦʯʝʪʘʥʠʠ ʚʣʘʞʥʦʣʫʛʦʚʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʧʦʯʚ, ʦʪʥʝʩʝʥʥʳʝ ʢ 

ʧʝʨʝʫʚʣʘʞʥʝʥʥʦʡ ʛʨʫʧʧʝ. ʊʘʢʞʝ ʚ ʚʦʛʥʫʪʳʭ ʧʦʟʠʮʠʷʭ, ʥʦ ʩ ʤʝʥʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʟʘʙʦʣʘʯʠʚʘʥʠʷ, 

ʦʢʘʡʤʣʷʷ ʧʝʨʝʫʚʣʘʞʥʸʥʥʫʶ ʛʨʫʧʧʫ, ʟʘʣʝʛʘʝʪ ʩʦʣʦʥʮʦʚʘʷ ʛʨʫʧʧʘ. ɼʣʷ ʥʝʸ ʪʘʢʞʝ ʪʠʧʠʯʥʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ. ʅʘʠʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ (ʧʦʨʷʜʢʘ 55%) ʟʘʥʠʤʘʝʪ 

ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʘʷ ʛʨʫʧʧʘ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʧʣʦʩʢʠʝ ʠ ʩʣʘʙʦʥʘʢʣʦʥʥʳʝ ʤʝʞʜʫʨʝʯʴʷ ʩ ʩʦʯʝʪʘʥʠʷʤʠ ʩ 

ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʭ ʠ ʯʝʨʥʦʟʝʤʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚ ʩ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʅʘʠʙʦʣʝʝ 

ʜʨʝʥʠʨʫʝʤʳʝ ʧʦʣʦʛʦʥʘʢʣʦʥʥʳʝ ʵʣʝʤʝʥʪʳ ʤʝʞʜʫʨʝʯʠʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʯʝʨʥʦʟʝʤʦʚ 

ʚʳʱʝʣʦʯʝʥʥʳʭ ʠ ʪʠʧʠʯʥʳʭ ʩ ʚʢʨʘʧʣʝʥʠʷʤʠ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ ʧʦ ʵʣʝʤʝʥʪʘʤ ʣʦʞʙʠʥʥʦʡ ʩʝʪʠ. 

ʇʦʣʦʛʠʝ ʧʨʠʙʘʣʦʯʥʳʝ ʩʢʣʦʥʳ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʯʘʩʪʠʝʤ ʩʤʳʪʳʭ ʧʦʯʚ ʦʪʥʝʩʝʥʳ ʢ ʵʨʦʟʠʦʥʥʦʡ 

ʛʨʫʧʧʝ ʟʝʤʝʣʴ. ɺʩʝ ʧʦʡʤʝʥʥʳʝ ʧʦʯʚʳ ʙʝʟ ʨʘʟʜʝʣʝʥʠʷ ʦʪʥʝʩʝʥʳ ʢ ʧʦʡʤʝʥʥʦʡ ʛʨʫʧʧʝ. 
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ʉʦʛʣʘʩʥʦ ʤʘʪʝʨʠʘʣʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ɻʂ çʈʫʩʘʛʨʦè ʦʧʨʝʜʝʣʝʥʦ 

(ʅʝʩʪʝʨʝʥʢʦ, ʃʦʟʙʝʥʝʚ, 2024), ʯʪʦ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʠʤʝʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʘʨʴʠʨʦʚʘʥʠʝ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ï ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ 

ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ. ɼʣʷ ʚʩʝʭ ʟʦʥʘʣʴʥʳʭ ʢʫʣʴʪʫʨ ʵʪʦ ʚʳʟʚʘʣʦ ʩʥʠʞʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ. ɺ 

ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʵʪʦ ʩʢʘʟʳʚʘʣʦʩʴ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʢʦʪʦʨʳʡ ʩʣʘʙʦ ʧʝʨʝʥʦʩʠʪ 

ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ ʠ ʜʦʩʪʘʪʦʯʥʦ ʩʣʘʙʦ ï ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʠ. 

ʈʝʝʩʪʨ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʨʝʛʠʦʥʘ ʩʦʩʪʘʚʣʝʥ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʘʛʨʦʭʦʣʜʠʥʛʦʚ ʠ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

 

 
ʈʠʩ. 1. ʇʦʣʦʞʝʥʠʝ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ʚ ʧʨʝʜʝʣʘʭ ʣʝʩʦʩʪʝʧʠ ʆʢʩʢʦ-ɼʦʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ (ʘ) ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʩʪʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ (ʙ), ʝʛʦ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ ʨʘʟʨʝʰʝʥʠʝʤ 20ʤ ʩ 

ʧʦʣʦʞʝʥʠʝʤ ʘʨʭʠʚʥʳʭ ʪʦʯʝʢ ʧʦʯʚʝʥʥʳʭ ʦʧʠʩʘʥʠʡ (ʚ) ʠ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʟʝʤʝʣʴ (ʛ) 

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʷʤʳʭ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʥʘʠʚʳʩʰʘʷ ʥʘ ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʭ ʠ ʩʣʘʙʦʧʝʨʝʫʚʣʘʞʥʝʥʥʳʭ ʟʝʤʣʷʭ. ɺ ʜʘʥʥʳʭ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠʙʳʣʠ 

ʥʘ ʛʝʢʪʘʨ ʧʦ ʤʝʨʝ ʥʘʨʘʩʪʘʥʠʷ ʛʠʜʨʦʤʦʨʬʠʟʤʘ ʧʦʯʚ, ʦʪ 0,2 ʜʦ 10% ʥʘ ʩʦʝ ʠ ʜʦ 6-31% ʥʘ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʝ ʠ ʧʦʜʩʦʣʥʝʯʥʠʢʝ. ʇʨʠʙʳʣʴ ʦʪ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʥʘ ʧʣʘʢʦʨʥʳʭ ʫʯʘʩʪʢʘʭ ʧʘʰʥʠ 

ʥʘ 4,5% ʥʠʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʭ ʚ ʩʨʝʜʥʝʤ ʟʘ ʧʷʪʴ ʣʝʪ. ʆʜʥʘʢʦ ʩ ʜʘʣʴʥʝʡʰʠʤ 

ʫʩʠʣʝʥʠʝʤ ʛʠʜʨʦʤʦʨʬʠʟʤʘ ʜʦʭʦʜʥʦʩʪʴ ʥʘ ɻʘ ʧʘʜʘʝʪ ʥʘ 15%.  

ʀʩʭʦʜʷ ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʦʟʤʦʞʝʥ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ 

ʧʦʜʭʦʜ ʢ ʚʳʨʘʱʠʚʘʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʧʦ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʤ 

ʫʩʣʦʚʠʷʤ ʟʝʤʝʣʴ. ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʝʪʩʷ ʩʦʙʩʪʚʝʥʥʘʷ ʮʠʬʨʦʚʘʷ ʩʠʩʪʝʤʘ ʩ ʚʝʙ-ʨʝʘʣʠʟʘʮʠʝʡ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʥʘʙʦʨ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ ʥʘ ʢʘʞʜʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʢʝ ʩ 

ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʢʦʥʢʨʝʪʥʦʛʦ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷ.  

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. ʅʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʰʝʥʠʡ ʟʘʜʘʯ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʢʣʶʯʘʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ʠ 
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ʤʝʪʦʜʦʣʦʛʠʠ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ɸʣʛʦʨʠʪʤ ʮʠʬʨʦʚʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʚ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝ ʩʦʩʪʦʠʪ ʚ ʘʜʘʧʪʘʮʠʠ ʢ 

ʥʝʨʝʛʫʣʠʨʫʝʤʳʤ ʬʘʢʪʦʨʘʤ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʫʩʪʨʘʥʝʥʠʠ ʣʠʤʠʪʠʨʫʶʱʠʭ ʫʩʣʦʚʠʡ. ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʝʛʠʩʪʨʦʚ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʉʦʜʝʨʞʘʥʠʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʜʠʢʪʫʝʪʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʦʨʪʘ ʠ 

ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʚʠʜʘ ʟʝʤʝʣʴ. ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ ʦʪʨʘʞʘʶʪʩʷ ʨʝʝʩʪʨʘʤʠ ʩʦʨʪʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʊʘʢʦʡ çʪʨʦʡʩʪʚʝʥʥʳʡè ʧʦʜʭʦʜ ʢ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʚ ʮʠʬʨʦʚʦʤ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝ ʩʧʦʩʦʙʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʦʚʳʰʝʥʠʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʨʘʙʦʪʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʟʘ ʩʯʝʪ ʘʜʘʧʪʘʮʠʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʢ ʢʦʥʢʨʝʪʥʳʤ ʣʘʥʜʰʘʬʪʥʳʤ ʫʩʣʦʚʠʷʤ ʠ 

ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʦʤʧʘʥʠʡ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʩʚʷʟʘʥʦ ʩ ʫʪʦʯʥʝʥʠʝʤ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʟʝʤʝʣʴ 

ʠ ʨʘʩʰʠʨʝʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʝʝʩʪʨʦʚ 

ʟʝʤʝʣʴ ʠ ʩʦʨʪʦʚ ʩ ʨʝʛʠʩʪʨʦʤ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʚ ʢʦʥʢʨʝʪʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ.  
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ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʚ ʢʦʥʪʝʢʩʪʝ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʟʦʚʦʚ" (ˉ FGUR-2025-0008), ʘ ʪʘʢʞʝ ʚ 

ʨʘʤʢʘʭ ʂʨʫʧʥʦʛʦ ʅʘʫʯʥʦʛʦ ʇʨʦʝʢʪʘ çʈʘʟʨʘʙʦʪʢʘ ʠ ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ï ʮʠʬʨʦʚʦʡ 

ʜʚʦʡʥʠʢ ʧʦʯʚ ʚ ʩʪʨʫʢʪʫʨʝ ʘʛʨʦʣʘʥʜʰʘʬʪʘ, ʢʘʢ ʵʣʝʤʝʥʪ ʀʥʜʫʩʪʨʠʠ 5.0 ʜʣʷ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠè 

(ʉʦʛʣʘʰʝʥʠʝ ˉ 075-15-2024-545). 
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ɺʅʀʀ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ ʪʦʨʬʘ - ʬʠʣʠʘʣ ʌɻɹʅʋ çɺʝʨʭʥʝʚʦʣʞʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ 

ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨè (ɺʣʘʜʠʤʠʨʩʢʘʷ ʦʙʣʘʩʪʴ) 
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ɸʥʥʦʪʘʮʠʷ.  ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʤʠʩʩʠʠ ʉʆ2 ʠ ʘʤʤʠʘʢʘ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʚʝʜʝʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʵʤʠʩʩʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʛʨʦʢʦʩʠʩʪʝʤʝ, ʪʘʢ ʢʘʢ ʩʪʦʢ ʫʛʣʝʨʦʜʘ ʚ ʚʠʜʝ ʧʨʠʨʦʩʪʘ ʫʨʦʞʘʷ 

ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʚʦʟʘ ʥʝ ʢʦʤʧʝʥʩʠʨʫʝʪ ʵʤʠʩʩʠʶ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʧʨʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʥʘʚʦʟʘ. ʆʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʦʣʠʪʘ ʜʣʷ ʫʢʨʳʪʠʷ ʙʫʨʪʦʚ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʩʥʠʞʘʝʪ ʧʦʪʝʨʠ ʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ ʚ 75 

ʨʘʟ, ʪʦʨʬʘ ï ʚ 17 ʨʘʟ, ʛʣʠʥʳ ï ʚ 21 ʨʘʟ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʆʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ, ʵʤʠʩʩʠʷ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʘʤʤʠʘʢ, ʧʦʪʝʨʠ ʘʟʦʪʘ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʨʙʝʥʪʦʚ. 

Annotation. The article presents the results of a study of CO2 and ammonia emissions from the use of 

organic fertilizers. It is shown that the use of organic fertilizers leads to an increase in carbon dioxide emissions 

in the agricultural system, since carbon runoff in the form of crop growth from the use of manure does not 

compensate for carbon dioxide emissions during the mineralization of organic matter of manure. A combination 

of organic and mineral fertilizers is optimal. The use of zeolite to cover bird droppings reduces the loss of 

ammonia nitrogen by 75 times, peat by 17 times, and clay by 21 times.  

Keywords. Organic fertilizers, greenhouse gas emissions, ammonia, nitrogen losses, use of sorbents. 

 

ɺʚʝʜʝʥʠʝ. ʕʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʨʦʩʪ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪ 

ʛʣʦʙʘʣʴʥʳʡ ʢʨʫʛʦʚʦʨʦʪ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʟʦʪʘ. ɺ ʩʚʷʟʠ ʩ ʤʘʩʰʪʘʙʘʤʠ ʵʪʠʭ 

ʠʟʤʝʥʝʥʠʡ ʪʨʝʙʫʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ ʧʦʜʭʦʜʳ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʢʨʫʛʦʚʦʨʦʪʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩ 

ʮʝʣʴʶ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʧʨʦʜʦʚʦʣʴʩʪʚʠʠ ʠ ʵʥʝʨʛʠʠ, ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʙʳʪʴ 

ʤʠʥʠʤʠʟʠʨʦʚʘʥʳ ʫʛʨʦʟʳ ʜʣʷ ʢʣʠʤʘʪʘ, ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ ʠ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ [1]. ʈʦʩʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʘʪʤʦʩʬʝʨʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʫʜʝʨʞʠʚʘʝʤʦʛʦ ʚ 

ʘʪʤʦʩʬʝʨʝ ʪʝʧʣʘ ʠ ʩʦʟʜʘʥʠʶ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ [2, 6]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʝ 

ʵʤʠʩʩʠʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʨʠʤʝʥʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʢʨʘʡʥʝ 

ʦʛʨʘʥʠʯʝʥʳ. ʇʦ ʜʘʥʥʳʤ "ʅʘʮʠʦʥʘʣʴʥʦʛʦ   ʜʦʢʣʘʜʘ  ʦ ʢʘʜʘʩʪʨʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʠʟ 

ʠʩʪʦʯʥʠʢʦʚ ʠ ʘʙʩʦʨʙʮʠʠ ʧʦʛʣʦʪʠʪʝʣʷʤʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʥʝ ʨʝʛʫʣʠʨʫʝʤʳʭ ʄʦʥʨʝʘʣʴʩʢʠʤ 

ʧʨʦʪʦʢʦʣʦʤ, ʟʘ 2019-2021 ʛʛ." (ʄ.2021) ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ  ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʩʝʢʪʦʨʝ "ʉʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ"  ʚ 2019 ʛ. ʩʦʩʪʘʚʠʣ 114,2 ʤʣʥ. ʪ ʉʆ2-ʵʢʚ, ʠʣʠ 5,4 % ʦʪ ʩʦʚʦʢʫʧʥʦʛʦ ʦʙʲʝʤʘ ʚʳʙʨʦʩʦʚ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʙʝʟ ʫʯʝʪʘ ʩʝʢʪʦʨʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʠʟʤʝʥʝʥʠʷ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ) [7]. ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʚʳʙʨʦʩʦʚ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʅʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʷʤʳʝ ʚʳʙʨʦʩʳ ʉʅ4 ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʫʪʨʝʥʥʝʡ ʬʝʨʤʝʥʪʘʮʠʠ ʢʦʨʤʦʚ ʧʨʠ 

ʩʦʜʝʨʞʘʥʠʠ ʞʠʚʦʪʥʳʭ ʠ ʢʦʩʚʝʥʥʳʝ ʚʳʙʨʦʩʳ ʉʅ4 ʚ ʩʠʩʪʝʤʘʭ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʥʘʚʦʟʘ ʠ 

ʧʦʤʝʪʘ; ʧʨʷʤʳʝ ʠ ʢʦʩʚʝʥʥʳʝ ʚʳʙʨʦʩʳ ʟʘʢʠʩʠ ʘʟʦʪʘ N2O - ʧʨʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʦʯʚ, ʨʠʩʦʚʳʭ ʧʦʣʝʡ, ʧʨʠʤʝʥʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ɿʥʘʯʠʪʝʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ 

ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʨʠʤʝʥʝʥʠʠ ʥʘʚʦʟʘ ʠ ʧʦʤʝʪʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʘʢʞʝ ʚʳʙʨʦʩʳ ʘʤʤʠʘʢʘ (NH3) ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʚ ʘʪʤʦʩʬʝʨʝ ʢʦʣʠʯʝʩʪʚʘ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʢʠʩʠ 

ʘʟʦʪʘ, ʧʦʜʢʠʩʣʝʥʠʷ ʧʦʯʚ ʠ ʵʚʪʨʦʬʠʢʘʮʠʠ ʚʦʜʦʝʤʦʚ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ  ʧʨʷʤʳʝ ʠ ʢʦʩʚʝʥʥʳʝ ʚʳʙʨʦʩʳ ʤʝʪʘʥʘ ʦʪ 1 ʢʦʨʦʚʳ ʩʦʩʪʘʚʣʷʶʪ 89,0 ʢʛ, 1 ʛʦʣʦʚʳ ʤʦʣʦʜʥʷʢʘ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ - 59,6 ʢʛ, ʦʚʮʳ- 8,2, ʩʚʠʥʴʠ 6,9 ʢʛ, ʧʪʠʮʳ -  0,02-0,045 ʢʛ ʉʅ4, ʚ ʛʦʜ. ʆʙʱʠʝ 

ʚʳʙʨʦʩʳ ʤʝʪʘʥʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʦʩʪʘʚʣʷʶʪ 45,1 ʤʣʥ. ʪ ʉʆ2-ʵʢʚ ʠʣʠ 

13,2 % ʚʩʝʭ ʚʳʙʨʦʩʦʚ ʤʝʪʘʥʘ, ʚʢʣʶʯʘʷ ʩʝʢʪʦʨ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʠʟʤʝʥʝʥʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ.  ɼʦʣʷ ʤʝʪʘʥʘ ʚ ʦʙʱʠʭ ʚʳʙʨʦʩʘʭ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 
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ʩʦʩʪʘʚʣʷʝʪ 39,5 %, ʟʘʢʠʩʠ ʘʟʦʪʘ N2O - 59,6 % (68,1 ʤʣʥ. ʪ ʉʆ2-ʵʢʚ) [7]. 

ʇʦ ʜʘʥʥʳʤ "ʀʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʜʦʢʣʘʜʘ ʦ ʢʘʜʘʩʪʨʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʚ  

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʂʦʥʚʝʥʮʠʝʡ ɽʕʂ ʆʆʅ ʦ ʪʨʘʥʩʛʨʘʥʠʯʥʦʤ ʟʘʛʨʷʟʥʝʥʠʠ ʚʦʟʜʫʭʘ ʥʘ ʙʦʣʴʰʠʝ 

ʨʘʩʩʪʦʷʥʠʷ" (ʄ. 2021)  ʚʳʙʨʦʩʳ ʘʤʤʠʘʢʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʚʦʪʥʳʭ ʠ ʦʙʨʘʱʝʥʠʝʤ ʩ 

ʥʘʚʦʟʦʤ ʠ ʧʦʤʝʪʦʤ ʧʦ 58 ʨʝʛʠʦʥʘʤ ɽʚʨʦʧʝʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʩʦʩʪʘʚʣʷʶʪ 764,9 ʪʳʩ. ʪʦʥʥ ʠʣʠ 

84,0 %  ʦʙʱʠʭ ʚʳʙʨʦʩʦʚ, ʚʢʣʶʯʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʪʨʘʥʩʧʦʨʪ [8]. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʦʨʤʘʪʠʚʘʤʠ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ 

ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ,   ʫʜʝʣʴʥʳʝ ʚʳʙʨʦʩʳ ʘʤʤʠʘʢʘ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʮ ʞʠʚʦʡ ʤʘʩʩʳ ʩʦʩʪʘʚʣʷʶʪ: 

ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ - 6,6,  ʣʦʰʘʜʠ - 6,0, ʦʚʮʳ ï 12,8, ʢʦʟʳ ï 11,2, ʩʚʠʥʴʠ ï 10,2, ʢʨʦʣʠʢʠ ï 10,1, 

ʧʫʰʥʳʝ ʟʚʝʨʠ ï 8,1 - 14,9, ʢʫʨʳ ï 14,5ʫʪʢʠ ï 13,4, ʛʫʩʠ ï 11,4 ʤʢʛ ʚ 1 ʩʝʢʫʥʜʫ [9].    ʇʦʪʝʨʠ ʘʟʦʪʘ ʧʨʠ 

ʭʨʘʥʝʥʠʠ ʧʦʜʩʪʠʣʦʯʥʦʛʦ ʥʘʚʦʟʘ ʜʦʩʪʠʛʘʶʪ 10%, ʙʠʦʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ - 30%, ʚʥʝʩʝʥʠʠ - 5%; 

ʧʨʠ ʭʨʘʥʝʥʠʠ ʞʠʜʢʦʡ ʬʨʘʢʮʠʠ ʙʝʩʧʦʜʩʪʠʣʦʯʥʦʛʦ ʥʘʚʦʟʘ   ʦʥʠ ʨʘʚʥʳ 15%, ʚʥʝʩʝʥʠʠ - 10% [10].  

ʕʤʠʩʩʠʷ ʘʤʤʠʘʢʘ ʧʨʠ ʭʨʘʥʝʥʠʠ ʠ ʚʥʝʩʝʥʠʠ ʥʘʚʦʟʘ ʠ ʧʦʤʝʪʘ ʩʦʟʜʘʝʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʣʠʮ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤʘʭ ʠ ʧʪʠʮʝʬʘʙʨʠʢʘʭ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ʙʣʠʟʣʝʞʘʱʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʣʷʣʘʩʴ ʦʮʝʥʢʘ ʵʤʠʩʩʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʧʦʪʝʨʴ ʘʟʦʪʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʨʠʤʝʥʝʥʠʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʮʝʥʢʫ ʵʤʠʩʩʠʠ ʉʆ2  ʧʨʦʚʦʜʠʣʠ ʚ  ʜʣʠʪʝʣʴʥʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ 

ʠʥʩʪʠʪʫʪʘ, ʟʘʣʦʞʝʥʥʦʤ ʚ  1968 ʛ. ʚ ʚʘʨʠʘʥʪʘʭ: 1  ï ʙʝʟ ʫʜʦʙʨʝʥʠʡ, 7 ï ʥʘʚʦʟ 20 ʪ/ʛʘ, 13 ï ʥʘʚʦʟ 10 ʪ/ʛʘ 

+ N50ʈ25ʂ60, 14  ï N100ʈ50ʂ120. ʆʧʳʪ ʟʘʣʦʞʝʥ ʚ ʩʝʚʦʦʙʦʨʦʪʝ: ʦʜʥʦʣʝʪʥʠʡ ʣʶʧʠʥïʦʟʠʤʘʷ 

ʧʰʝʥʠʮʘïʢʘʨʪʦʬʝʣʴï̫ ʯʤʝʥʴ. ʇʦʚʪʦʨʥʦʩʪʴ ʚ ʦʧʳʪʝ ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ, ʨʘʟʤʝʨ ʜʝʣʷʥʦʢ ï 161 ʤ
2
. 

ʆʧʨʝʜʝʣʝʥʠʝ ʵʤʠʩʩʠʠ CO2 ʧʨʦʚʦʜʠʣʠ ʘʙʩʦʨʙʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ [11,12] ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʦʜʠʥ ʨʘʟ ʚ 

ʥʝʜʝʣʶ - 10 ʜʥʝʡ. ɼʣʷ ʵʪʦʛʦ ʥʘ ʚʳʜʝʣʝʥʥʳʭ ʧʣʦʱʘʜʢʘʭ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʜʶʨʘʣʶʤʠʥʠʚʳʝ  ʩʦʩʫʜʳ-

ʠʟʦʣʷʪʳ ʜʠʘʤʝʪʨʦʤ 80 ʤʤ ʠ ʚʳʩʦʪʦʡ 120 ʤʤ, ʚ ʢʦʪʦʨʳʝ ʧʦʤʝʱʘʣʠ ʩʪʝʢʣʷʥʥʳʝ ʙʶʢʩʳ ʜʠʘʤʝʪʨʦʤ 40 

ʤʤ ʩ 10 ʤʣ 1 ʥ NaOH. ɺʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ ï 24 ʯʘʩʘ. ʂʦʥʮʝʥʪʨʘʮʠʶ CO2 ʦʧʨʝʜʝʣʷʣʠ ʪʠʪʨʦʚʘʥʠʝʤ 1 ʥ 

ʨʘʩʪʚʦʨʘ NaOH ʨʘʩʪʚʦʨʦʤ 0,2 ʥ H2SO4.  ʇʦ ʦʢʦʥʯʘʥʠʠ ʠʟʤʝʨʝʥʠʡ ʨʘʩʩʯʠʪʳʚʘʣʠ ʢʫʤʫʣʷʪʠʚʥʳʝ 

ʧʦʪʦʢʠ ʫʛʣʝʨʦʜʘ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʩʝʟʦʥ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʪʝʨʴ ʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʚ 

2 ʦʧʳʪʘʭ ʥʘ ʧʣʦʱʘʜʢʝ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʠʥʩʪʠʪʫʪʘ. ɺ ʧʝʨʚʦʤ ʦʧʳʪʝ ʧʦʜʩʪʠʣʦʯʥʳʡ ʧʪʠʯʠʡ ʧʦʤʝʪ 

ʟʘʛʨʫʞʘʣʠ ʚ ʷʱʠʢʠ ʝʤʢʦʩʪʴʶ 50 ʢʛ, ʩʚʝʨʭʫ ʩʣʦʝʤ 10 ʩʤ ʥʘʩʳʧʘʣʠ ʩʦʨʙʝʥʪ: ʮʝʦʣʠʪ, ʪʦʨʬ, ʛʣʠʥʘ, 

ʬʦʩʬʦʛʠʧʩ. ɺ ʜʠʥʘʤʠʢʝ ʘʜʩʦʨʙʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʷʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ NH3 ʠ ʉʆ2.  

ɺʦ ʚʪʦʨʦʤ ʦʧʳʪʝ ʥʘ ʧʣʦʱʘʜʢʝ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʟʘʢʣʘʜʳʚʘʣʠ ʙʫʨʪʳ ʪʦʨʬʦʧʦʤʝʪʥʦʛʦ ʢʦʤʧʦʩʪʘ, 

ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʪʦʨʬ: ʧʦʤʝʪ 1:4, ʢʦʪʦʨʳʝ ʫʢʨʳʚʘʣʠ ʪʦʨʬʦʤ, ʛʣʠʥʦʡ ʩʣʦʝʤ 10-15 

ʩʤ ʠ ʯʝʨʥʦʡ ʧʣʝʥʢʦʡ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʧʨʦʮʝʩʩʘ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʢʦʤʧʦʩʪʘ ʦʧʨʝʜʝʣʷʣʠ ʝʛʦ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ, ʘ ʪʘʢʞʝ ʧʦʪʝʨʠ ʘʟʦʪʘ ʧʨʠ ʭʨʘʥʝʥʠʠ. 

ʀʟʫʯʝʥʠʝ ʧʦʪʝʨʴ ʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʧʨʦʚʦʜʠʣʠ ʚ 

ʤʠʢʨʦʧʦʣʝʚʦʤ ʦʧʳʪʝ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʝ. ʇʪʠʯʠʡ ʧʦʤʝʪ ʚ ʜʦʟʘʭ 20 ʠ 40 ʪ/ʛʘ ʚʥʦʩʠʣʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ. ɿʘʜʝʣʢʫ ʧʦʤʝʪʘ ʚ ʧʦʯʚʫ ʧʨʠʚʦʜʠʣʠ ʯʝʨʝʟ 2, 24, 48 ʠ 72 ʯʘʩʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʪʝʨʴ 

NH3 ʧʨʠʚʦʜʠʣʠ ʘʙʩʦʨʙʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ. ʈʘʟʤʝʨ ʜʝʣʷʥʢʠ ï 1 ʤ
2
, ʧʦʚʪʦʨʥʦʩʪʴ 4-ʭ ʢʨʘʪʥʘʷ. 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʜʣʠʪʝʣʴʥʦʤ ʦʧʳʪʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʚʳʜʝʣʝʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠʟ ʧʦʯʚʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʝʣʘ ʦʪ ʫʨʦʚʥʷ ʧʨʠʤʝʥʝʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʠ   ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ. ɺ ʧʦʩʝʚʘʭ ʣʶʧʠʥʘ, ʚ ʥʘʯʘʣʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʉʆ2 ʠʟ ʧʦʯʚʳ ʙʳʣʘ ʥʠʟʢʦʡ ʠ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 0,35 

ʜʦ 1,45 ʢʛ/ʛʘ ʉ-ʉʆ2 ʚ ʩʫʪʢʠ; ʨʘʟʣʠʯʠʷ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʙʳʣʠ ʥʝʜʦʩʪʦʚʝʨʥʳ.  ʉ ʧʦʚʳʰʝʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʧʨʦʛʨʝʚʘʥʠʝʤ ʧʦʯʚʳ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʉʆ2 ʨʝʟʢʦ ʚʦʟʨʦʩʣʘ ʠ ʚ ʧʝʨʚʦʡ 

ʜʝʢʘʜʝ ʠʶʥʷ ʜʦʩʪʠʛʣʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ - 11,75 ʢʛ/ʛʘ ʉ-ʉʆ2 ʚ ʩʫʪʢʠ. ʇʨʠ ʧʝʨʝʫʚʣʘʞʥʝʥʠʠ 

ʧʦʯʚʳ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʠʶʥʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʳʭʘʥʠʷ ʩʥʠʟʠʣʘʩʴ ʚ 1,7 - 4,4 ʨʘʟʘ.  ɺ ʠʶʣʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʉ-ʉʆ2 ʚʦʟʨʦʩʣʘ ʜʦ 5,05 -8,8 ʢʛ/ʛʘ ʚ ʩʫʪʢʠ. ɺ ʪʝʯʝʥʠʝ ʘʧʨʝʣʷ ï ʠʶʣʷ 

ʚʳʜʝʣʠʣʦʩʴ ʦʪ 1124 ʜʦ 2064 ʢʛ/ʛʘ ʉ-ʉʆ2. ɺ ʚʘʨʠʘʥʪʘʭ ʩ ʫʜʦʙʨʝʥʠʷʤʠ ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʜʝʣʠʚʰʝʛʦʩʷ ʫʛʣʝʨʦʜʘ ʙʳʣʦ ʚ 1,2 - 1,5 ʨʘʟʘ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʨʠʩʫʥʢʠ 1,3). 
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ʈʠʩ.1. ʕʤʠʩʩʠʷ ʉ-ʉʆ2 ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʢʛ/ʛʘ ʚ ʩʫʪʢʠ 

 
ʈʠʩ.2.  ʕʤʠʩʩʠʷ ʉ-ʉʆ2 ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʢʘʨʪʦʬʝʣʷ, ʢʛ/ʛʘ ʚ ʩʫʪʢʠ 

 
ʈʠʩ. 3. ʕʤʠʩʩʠʷ ʉ-ʉʆ2 ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʷʯʤʝʥʷ, ʢʛ/ʛʘ ʚ ʩʫʪʢʠ 

 

ɺ ʮʝʣʦʤ ʟʘ 4 ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʣʶʧʠʥ ïʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʢʘʨʪʦʬʝʣʴ ï ʷʯʤʝʥʴ 

ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʵʤʠʩʩʠʷ ʫʛʣʝʨʦʜʘ ʠʟ ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʣʘ 1555 - 2275 ʢʛ/ʛʘ ʉ-ʉʆ2 ʚ ʛʦʜ. ɿʘ ʩʯʝʪ ʜʳʭʘʥʠʷ 

ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ (ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʧʦ ʨʘʟʥʦʩʪʠ ʚʳʜʝʣʝʥʠʷ ʉ-ʉʆ2 ʩ ʨʘʩʪʝʥʠʷʤʠ ʠ ʙʝʟ ʨʘʩʪʝʥʠʡ) 

ʚʳʜʝʣʷʣʦʩʴ ʦʪ 21 ʜʦ 40 % ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. 

 ɹʣʠʟʢʠʝ ʜʘʥʥʳʝ ʧʦ ʵʤʠʩʩʠʠ ʫʛʣʝʨʦʜʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʨʘʩʯʝʪʝ ʙʘʣʘʥʩʘ ʫʛʣʝʨʦʜʘ ʟʘ 7 ʨʦʪʘʮʠʡ 

ʩʝʚʦʦʙʦʨʦʪʘ. ʇʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʫʚʝʣʠʯʠʚʘʣʦ ʚʳʜʝʣʝʥʠʝ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʫ, 

ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʥʘʦʙʦʨʦʪ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʶ ʩʪʦʢʘ ʫʛʣʝʨʦʜʘ, ʚʩʣʝʜʩʪʚʠʝ ʨʦʩʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʠ ʟʘʢʨʝʧʣʝʥʠʶ ʝʛʦ ʚ ʚʠʜʝ ʯʠʩʪʦʡ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʧʪʠʤʘʣʴʥʳʤ 
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ʷʚʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʚʳʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʢʫʣʴʪʫʨ ʠ ʫʤʝʥʴʰʠʪʴ ʵʤʠʩʩʠʦʥʥʳʝ ʧʦʪʝʨʠ ʫʛʣʝʨʦʜʘ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 

 ɹʘʣʘʥʩ ʫʛʣʝʨʦʜʘ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʜʦʙʨʝʥʠʡ 
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ɹʝʟ ʫʜʦʙʨʝʥʠʡ 18,8 

 

35,0 

 

0 53,8 

 

16,7 37,1 1090 19 1071 1430 

ʅʘʚʦʟ 20 18,8 44,9 56,0 119,7 

 

22,9 96,8 2844 50 2794 2060 

ʅʘʚʦʟ 10 ʪ/ʛʘ + 

N50ʈ25ʂ60 

18,8 49,4 28,0 96,2 21,9 74,3 2183 42 2141 2340 

N100ʈ50ʂ120 18,8 47,8 0 66,6 17,6 49,0 1440 25 1415 2310 

 

ɺ ʦʧʳʪʝ ʩ ʧʪʠʯʴʠʤ ʧʦʤʝʪʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʮʝʦʣʠʪʘ ʜʣʷ ʫʢʨʳʪʠʷ ʙʫʨʪʦʚ ʧʦʤʝʪʘ 

ʩʥʠʞʘʝʪ ʧʦʪʝʨʠ ʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ ʚ 75 ʨʘʟ, ʪʦʨʬʘ ï ʚ 17 ʨʘʟ, ʛʣʠʥʳ ï ʚ 21 ʨʘʟ, ʬʦʩʬʦʛʠʧʩʘ - ʚ 6 ʨʘʟ. 

ʉʫʤʤʘʨʥʘʷ ʵʤʠʩʩʠʷ ʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʫʢʨʳʪʠʷ ʧʦʤʝʪʘ ʪʦʨʬʘ ʩʦʩʪʘʚʠʣʘ ï 5,9 

%, ʛʣʠʥʳ - 4,7 %, ʮʝʦʣʠʪʘ ï 1,3%, ʬʦʩʬʦʛʠʧʩʘ ï 16,9% ʦʪ ʵʤʠʩʩʠʠ N-NH3 ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʨʙʝʥʪʦʚ ʥʝ ʚʣʠʷʣʦ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʙʠʦʪʝʨʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ 

ʵʤʠʩʩʠʶ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ (ʨʠʩʫʥʦʢ 4). 

 

 
ʈʠʩ. 4. ʉʫʤʤʘʨʥʘʷ ʵʤʠʩʩʠʷ ʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ ʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʧʨʠ ʫʢʨʳʪʠʠ ʙʫʨʪʦʚ ʧʦʤʝʪʘ 

ʨʘʟʣʠʯʥʳʤʠ ʩʦʨʙʝʥʪʘʤʠ, ʛ/ʤ
2 

 

ʇʦʪʝʨʠ ʦʙʱʝʛʦ ʘʟʦʪʘ ʟʘ ʧʝʨʠʦʜ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ (2 ʤʝʩʷʮʘ) ʩʦʩʪʘʚʠʣʠ: ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʢʨʳʪʠʡ ï 20%, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʝʦʣʠʪʘ ï 7 %, ʪʦʨʬʘ ï 8,0 %, ʛʣʠʥʳ -12%. ʇʨʠ 

ʵʪʦʤ ʚ ʩʦʨʙʝʥʪʘʭ ʚʦʟʨʦʩʣʦ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ. 

 ɺ ʦʧʳʪʝ ʩ ʪʦʨʬʦ-ʧʦʤʝʪʥʳʤ ʢʦʤʧʦʩʪʦʤ ʧʨʠʤʝʥʝʥʠʝ ʩʦʨʙʝʥʪʦʚ ʜʣʷ ʫʢʨʳʪʠʷ ʙʫʨʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʞʘʣʦ ʢʦʥʮʝʥʪʨʘʮʠʶ ʘʤʤʠʘʢʘ ʚ ʚʦʟʜʫʭʝ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʙʫʨʪʘ.  ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʙʳʣʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʝʨʥʦʡ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʧʣʝʥʢʠ.  ʇʨʠʤʝʥʝʥʠʝ ʪʦʨʬʘ ʜʣʷ ʫʢʨʳʪʠʷ ʙʫʨʪʦʚ ʩʥʠʞʘʣʦ 
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ʢʦʥʮʝʥʪʨʘʮʠʶ ʘʤʤʠʘʢʘ ʚ 1,2-1,3 ʨʘʟʘ, ʛʣʠʥʳ ï ʚ 2 ʨʘʟʘ (ʨʠʩʫʥʦʢ 5).  

 
ʈʠʩ.  5.  ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʫʢʨʳʪʠʡ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʘʤʤʠʘʢʘ ʚ ʚʦʟʜʫʭʝ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʙʫʨʪʦʚ ʤʛ NH3/ʤ
3
 

 

ʀʟʫʯʝʥʠʝ  ʧʦʪʝʨʴ ʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʪʠʯʴʝʛʦ ʚ ʤʠʢʨʦʧʦʣʝʚʦʤ ʦʧʳʪʝ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʟʘʜʝʣʢʘ ʧʦʤʝʪʘ ʚ ʧʦʯʚʫ, ʯʝʨʝʟ 24 ʯʘʩʘ ʧʦʩʣʝ ʝʛʦ ʚʥʝʩʝʥʠʷ ʧʨʠʚʦʜʠʣʘ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʧʦʪʝʨʴ ʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ ʚ 6 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʜʝʣʢʦʡ ʝʛʦ ʯʝʨʝʟ 2 ʯʘʩʘ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟʳ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʚ 2 ʨʘʟʘ ʧʦʪʝʨʠ ʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ ʚʦʟʨʦʩʣʠ ʚ 2,0 ï 2,5 ʨʘʟʘ. ʉʨʦʢ 

ʟʘʜʝʣʢʠ ʧʦʤʝʪʘ ʚ ʧʦʯʚʫ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 2 ʯʘʩʦʚ ʧʦʩʣʝ ʝʛʦ ʚʥʝʩʝʥʠʷ (ʪʘʙʣʠʮʘ 2). 

ʊʘʙʣʠʮʘ 2 

 ʇʦʪʝʨʠ ʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ ʝʛʦ ʚʥʝʩʝʥʠʷ ʠ ʩʨʦʢʦʚ 

ʟʘʜʝʣʢʠ ʚ ʧʦʯʚʫ 
ʉʨʦʢʠ ʟʘʜʝʣʢʠ ʧʦʤʝʪʘ ʚ 

ʧʦʯʚʫ 

20 ʪ/ʛʘ 40 ʪ/ʛʘ 

ɺʩʝʛʦ, ʤʛ/ʤ
2
 % ʦʪ ʦʙʱʠʭ 

ʧʦʪʝʨ ɹ

ɺʩʝʛʦ, ʤʛ/ʤ
2
 % ʦʪ ʦʙʱʠʭ 

ʧʦʪʝʨʴ 

2 ʯʘʩʘ 80 6 170 5 

24 ʯʘʩʘ 504 36 1100 31 

48 ʯʘʩʦʚ 1300 92 3500 97 

72 ʯʘʩʘ 1410 100 3600 100 

 

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʵʤʠʩʩʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʜʦʙʨʝʥʠʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ  

ʧʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ  ʫʜʦʙʨʝʥʠʡ ʚʝʜʝʪ  ʢ ʫʚʝʣʠʯʝʥʠʶ ʵʤʠʩʩʠʠ  ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʪʘʢ ʢʘʢ  ʩʪʦʢ  

ʫʛʣʝʨʦʜʘ ʚ ʚʠʜʝ ʧʨʠʨʦʩʪʘ ʫʨʦʞʘʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʚʦʟʘ ʥʝ ʢʦʤʧʝʥʩʠʨʫʝʪ  ʵʤʠʩʩʠʶ ʫʛʣʝʢʠʩʣʦʛʦ 

ʛʘʟʘ ʧʨʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʚʦʟʘ. ʆʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʚʳʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨ ʠ 

ʫʤʝʥʴʰʠʪʴ ʵʤʠʩʩʠʦʥʥʳʝ ʧʦʪʝʨʠ ʫʛʣʝʨʦʜʘ. 

2. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʙʘʟʳ ʜʣʠʪʝʣʴʥʳʭ ʦʧʳʪʦʚ ʩ ʫʜʦʙʨʝʥʠʷʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʛʨʦʤʥʫʶ ʮʝʥʥʦʩʪʴ 

ʜʣʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʫʯʝʥʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʵʤʠʩʩʠʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠ ʘʜʘʧʪʘʮʠʠ 

ʟʝʤʣʝʜʝʣʠʷ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ. 

3. ʇʨʠʤʝʥʝʥʠʝ ʩʦʨʙʝʥʪʦʚ: ʮʝʦʣʠʪʘ, ʪʦʨʬʘ, ʛʣʠʥʳ, ʬʦʩʬʦʛʠʧʩʘ, ʘ ʪʘʢʞʝ ʫʢʨʳʪʠʝ ʙʫʨʪʦʚ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʣʝʥʢʦʡ, ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʵʤʠʩʩʠʶ ʘʤʤʠʘʢʘ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʚʘʞʥʦ ʧʨʠ ʭʨʘʥʝʥʠʠ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ. 

4. ʆʩʥʦʚʥʳʝ  ʧʨʠʝʤʳ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʨʠʤʝʥʝʥʠʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ  ʥʘʧʨʘʚʣʝʥʳ  ʥʘ ʧʝʨʝʚʦʜ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ ʚ ʦʨʛʘʥʠʯʝʩʢʫʶ ʬʦʨʤʫ 

ʧʦʩʨʝʜʩʪʚʦʤ  ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ ʥʘ ʛʣʫʙʦʢʦʡ ʧʦʜʩʪʠʣʢʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʦʨʙʝʥʪʦʚ, 

ʭʠʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ  ʚʝʱʝʩʪʚ ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʘʤʤʠʘʢʘ;  ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʫʩʢʦʨʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʦʩʪʦʚ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʫʤʝʥʴʰʝʥʠʶ 

ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʯʝʚʠʥʳ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʢʘʢ ʚʥʫʪʨʠ 
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ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ, ʪʘʢ ʠ ʚ ʩʠʩʪʝʤʘʭ ʧʦʜʛʦʪʦʚʢʠ ʥʘʚʦʟʘ ʢ ʚʥʝʩʝʥʠʶ; ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʢʦʤʧʦʩʪʦʚ ʚ ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʷʭ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʯʠʩʪʢʦʡ ʚʦʟʜʫʭʘ ʦʪ ʘʤʤʠʘʢʘ; ʭʨʘʥʝʥʠʝ ʥʘʚʦʟʘ ʠ  

ʧʦʤʝʪʘ ʚ ʚ ʟʘʢʨʳʪʳʭ   ʥʘʚʦʟʦ- ʠ  ʧʦʤʝʪʦʭʨʘʥʠʣʠʱʘʭ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʭ ʫʣʝʪʫʯʠʚʘʥʠʝ ʘʤʤʠʘʢʘ ʚ 

ʘʪʤʦʩʬʝʨʫ; ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ; ʚʥʝʩʝʥʠʝ ʠʭ ʧʨʠ ʧʦʥʠʞʝʥʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ; ʛʣʫʙʦʢʫʶ  ʟʘʜʝʣʢʫ ʥʘʚʦʟʘ ʚ ʧʦʯʚʫ;  ʦʧʪʠʤʠʟʘʮʠʶ ʜʦʟ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʣʘʥʠʨʫʝʤʳʡ ʫʨʦʞʘʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ; ʚʳʨʘʱʠʚʘʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʠ 

ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʙʦʣʴʰʠʤ ʚʳʥʦʩʦʤ ʘʟʦʪʘ ʠ ʜʨ.  

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 

1. Karina Lima T¹sto, Felipe Siqueira Pacheco, Luciene Gomes, Marcela Miranda, Simoni Maria Love.  Nitrogen 

use efficiency: a local and regional approach for Brazilian agriculture. In: R. Raôe Ga Curitiba, v. 46, n. 3, p. 125 - 139. 

DOI: 10.5380/raega. 

2. ʂʫʨʛʘʥʦʚʘ ʀ.ʅ., ʂʫʜʝʷʨʦʚ ɺ.ʅ. ʆʮʝʥʢʘ ʧʦʪʦʢʦʚ ʜʠʦʢʩʠʜʘ ʠʟ ʧʦʯʚ ʪʘʝʞʥʦʡ ʟʦʥʳ. ʇʦʯʚʦʚʝʜʝʥʠʝ, 1998.  

ˉ 9.  ʉ. 1058 - 1070. 

3. ʂʫʨʛʘʥʦʚʘ ʀ.ʅ. ʕʤʠʩʩʠʷ ʠ ʙʘʣʘʥʩ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʚ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʈʦʩʩʠʠ: ʘʚʪʦʨʝʬʝʨʘʪ ʜʠʩʩ. 

ʜʦʢʪʦʨʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ.  ʄ., 2010. - 50 ʩ. 

4. ʇʘʚʣʠʢ ʉ.ɺ. ʆʮʝʥʢʘ ʵʤʠʩʩʠʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʯʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʨʘʟʣʠʯʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ: ʘʚʪʦʨʝʬʝʨʘʪ ʜʠʩʩ. ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ.   ʉʘʥʢʪ ïʇʝʪʝʨʙʫʨʛ 2012. - 28 ʩ. 

5. ʂʫʜʝʷʨʦʚ ɺ.ʅ. ʠ ʜʨ. ʇʦʪʦʢʠ ʠ ʧʫʣʳ ʫʛʣʝʨʦʜʘ ʚ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʈʦʩʩʠʠ. ʄ.: ʅʘʫʢʘ, 2007. - 315 ʩ. 

6. ʄʘʢʘʨʦʚ ɹ.ʅ. ɻʘʟʦʚʳʡ ʨʝʞʠʤ ʧʦʯʚʳ. ʄ.: ɺʆ çɸʛʨʦʧʨʦʤʠʟʜʘʪè, 1988.  85 ʩ. 

7. ʅʘʮʠʦʥʘʣʴʥʳʡ   ʜʦʢʣʘʜ ʦ ʢʘʜʘʩʪʨʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʠ ʘʙʩʦʨʙʮʠʠ ʧʦʛʣʦʪʠʪʝʣʷʤʠ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʥʝ ʨʝʛʫʣʠʨʫʝʤʳʭ ʄʦʥʨʝʘʣʴʩʢʠʤ ʧʨʦʪʦʢʦʣʦʤ, ʟʘ 2019-2021 ʛʛ." (ʄ.2021). 

8. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʜʦʢʣʘʜ ʦ ʢʘʜʘʩʪʨʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʂʦʥʚʝʥʮʠʝʡ ɽʕʂ ʆʆʅ ʦ ʪʨʘʥʩʛʨʘʥʠʯʥʦʤ ʟʘʛʨʷʟʥʝʥʠʠ ʚʦʟʜʫʭʘ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ" (ʄ.2021). 

 9. ʄʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʧʦ ʨʘʩʯʝʪʫ, ʥʦʨʤʠʨʦʚʘʥʠʶ ʠ ʢʦʥʪʨʦʣʶ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ 

ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ (ʜʦʧʦʣʥʝʥʥʦʝ ʠ ʧʝʨʝʨʘʙʦʪʘʥʥʦʝ). - ʉʇʙ.: ʅʀʀ ɸʪʤʦʩʬʝʨʘ, 2005. ï 149 ʩ. 

10. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤ ʫʜʘʣʝʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘʚʦʟʘ ʠ ʧʦʤʝʪʘ ʈɼ-ɸʇʂ 1.10.15.02-17*** (ʩ ʠʟʤʝʥʝʥʠʷʤʠ ˉ1, ˉ2) ʄ.: ʄʉʍ ʈʌ, 2024. ï 164 ʩ. 

11. ʐʘʨʢʦʚ ʀ.ʅ. ʄʝʪʦʜ ʦʮʝʥʢʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʷʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʝʟʜʝʬʠʮʠʪʥʦʛʦ 

ʙʘʣʘʥʩʘ ʫʛʣʝʨʦʜʘ ʚ ʧʦʯʚʝ. ɸʛʨʦʭʠʤʠʷ, 1986, ˉ 2, ʉ. 109-118. 

12. ʐʘʨʢʦʚ ʀ.ʅ. ɸʙʩʦʨʙʮʠʦʥʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʵʤʠʩʩʠʠ ʉʆ2 ʠʟ ʧʦʯʚ. ɺ ʢʥ.: ʄɽʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚ. ɺʣʘʜʠʤʠʨ, 2005. ʉ. 401-408.  

 

____________________ 

 

 

ʆʎɽʅʂɸ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆʁ ʀ ʉɽɿʆʅʅʆʁ ɼʀʅɸʄʀʂʀ 

ʂʀʉʃʆʊʅʆʉʊʀ ʇʆʏɺ ʂɸʈɹʆʅʆɺʆɻʆ ʇʆʃʀɻʆʅɸ  
 

ʄʘʥʘʢʦʚʘ O.ʀ., ʄʝʰʘʣʢʠʥʘ ʖ.ʃ., ʉʘʤʩʦʥʦʚʘ ɺ.ʇ., ʉʦʨʦʢʠʥ ɸ.ʉ., 

 ʄʦʩʢʦʚʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ.ʃʦʤʦʥʦʩʦʚʘ (ʛ.ʄʦʩʢʚʘ) 

e-mail: oliamanakova@yandex.ru  

ʌʠʣʠʧʧʦʚʘ ʆ.ʀ. 
ʋʆʇʕʎ ʄɻʋ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ çʏʘʰʥʠʢʦʚʦè 

  
ɸʥʥʦʪʘʮʠʷ. ʂʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʜʦʩʪʫʧʥʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʜʣʷ 

ʨʘʩʪʝʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʸʥʥʳʝ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚʘʭ ʢʘʨʙʦʥʦʚʦʛʦ ʧʦʣʠʛʦʥʘ ʄɻʋ ʠʤʝʥʠ 

ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʧʦʢʘʟʘʣʠ, ʢʘʢ ʠʟʤʝʥʷʝʪʩʷ pHKCl ʚ ʩʝʟʦʥʥʦʡ ʠ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʝ ʠ ʜʣʷ ʫʯʘʩʪʢʦʚ 

ʨʘʟʥʦʛʦ ʪʠʧʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

Annotation. Soil acidity exerts a pivotal influence on the availability of nutrients for plants. Research 

conducted on sod-podzolic soils of the Lomonosov Moscow State University carbon measurement supersite has 

demonstrated how pHKCl undergoes changes in seasonal and multi-year dynamics in plots of varying land types. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʟʚʝʩʪʢʦʚʘʥʠʝ, ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʧʦʯʚʘ, ʦʙʤʝʥʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ, ʩʨʝʜʥʝʢʠʩʣʳʝ 

ʧʦʯʚʳ, ʚʣʠʷʥʠʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 
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ɺʚʝʜʝʥʠʝ. ɼʣʷ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʶʞʥʦʡ ʪʘʡʛʠ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʧʦʜ ʝʣʦʚʳʤʠ ʠ 

ʩʤʝʰʘʥʥʳʤʠ ʭʚʦʡʥʦ-ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʤʠ ʣʝʩʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʚʥʦʛʦ ʨʝʞʠʤʘ ʭʘʨʘʢʪʝʨʥʳ ʥʠʟʢʠʝ 

ʟʥʘʯʝʥʠʷ pH ʚʝʨʭʥʝʡ ʪʦʣʱʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʠʩʣʦʛʦ ʭʚʦʡʥʦʛʦ ʦʧʘʜʘ. ɼʣʷ ʚʚʦʜʘ ʪʘʢʠʭ 

ʧʦʯʚ ʚ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʥʝʦʙʭʦʜʠʤʦ ʠʟʚʝʩʪʢʦʚʘʥʠʝ ʚʝʨʭʥʝʡ ʛʫʤʫʩʦʚʦʡ ʪʦʣʱʠ, ʢʦʪʦʨʦʝ ʥʘʯʘʣʦ 

ʧʨʦʚʦʜʠʪʴʩʷ ʜʣʷ ʢʠʩʣʳʭ ʧʦʯʚ ʈʦʩʩʠʠ ʩ ʩʝʨʝʜʠʥʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʆʜʥʘʢʦ ʚ ʧʝʨʠʦʜ ʩ 1990-ʭ ʛʦʜʦʚ 

ʧʣʦʱʘʜʠ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ ʈʦʩʩʠʠ ʥʘʯʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʪʴʩʷ, ʧʝʨʝʭʦʜʷ ʚ 

ʧʝʨʝʣʦʛʠ ʠ ʟʘʣʝʞʠ.  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʦʙʤʝʥʥʦʡ 

ʢʠʩʣʦʪʥʦʩʪʠ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʦʩʚʦʝʥʥʦʡ ʧʦʯʚʳ ʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ 

ʢʠʩʣʦʪʥʦʩʪʠ ʚʝʨʭʥʝʡ ʛʫʤʫʩʦʚʦʡ ʪʦʣʱʠ ʚ ʨʷʜʫ ʧʦʯʚ ʣʝʩʘ, ʟʘʣʝʞʠ, ʧʝʨʝʣʦʛʘ ʠ ʧʘʰʥʠ. 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ. ʇʦ ʜʘʥʥʳʤ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʢʠʩʣʦʪʥʦʩʪʴ ʧʘʭʦʪʥʳʭ ʧʦʯʚ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 5,8 ʝʜ. pH [ʉʳʯʝʚ ʠ ʜʨ., 2008], ʯʪʦ ʚʭʦʜʠʪ ʚ ʧʨʝʜʝʣʳ 

ʜʠʘʧʘʟʦʥʘ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʫʩʚʦʝʥʠʷ ʨʘʩʪʝʥʠʷʤʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ [ʂʘʙʘʯʢʦʚʘ, 

ʉʠʜʦʨʦʚʘ, 2022]. ʆʜʥʘʢʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʦʩʚʦʝʥʥʳʭ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʟʘ ʧʦʩʣʝʜʥʠʝ 50 

ʣʝʪ ʤʦʛʣʦ ʨʘʟʚʠʚʘʪʴʩʷ ʧʦ ʜʚʫʤ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʩʮʝʥʘʨʠʷʤ: ʧʦʯʚʳ ʤʦʛʣʠ ʣʠʙʦ ʥʘʭʦʜʠʪʩʷ ʚ 

ʘʢʪʠʚʥʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʣʠʙʦ ʦʥʠ ʤʦʛʣʠ ʙʳʪʴ ʚʳʚʝʜʝʥʳ ʠʟ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʘʛʨʦʧʦʯʚʳ ʅʝʯʝʨʥʦʟʸʤʥʦʡ ʟʦʥʳ ʪʨʝʙʫʶʪ ʚʥʝʩʝʥʠʷ 

ʫʜʦʙʨʝʥʠʡ, ʙʝʟ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ [ʉʳʯʝʚ ʠ ʜʨ., 2020] ʠ ʠʟʚʝʩʪʢʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʟʥʘʯʠʤʦ ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ 

ʢʫʣʴʪʫʨ [ɿʘʚʘʣʠʥ ʠ ʜʨ., 2022]. ɺ ʨʘʙʦʪʝ ʃ. ʅ. ʐʠʭʦʚʘ ʠ ʆ. ɸ. ʏʝʛʣʘʢʦʚʘ [2022] ʜʣʷ ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

45 ʣʝʪ ʧʨʠʚʦʜʠʪ ʢ ʜʦʩʪʦʚʝʨʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʚʩʝʭ ʚʠʜʦʚ ʢʠʩʣʦʪʥʦʩʪʠ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ. ʅʘʧʨʦʪʠʚ, ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʄ. ɸ. ʆʨʣʦʚʦʡ ʠ ʜʨ. [2016] ʜʨʝʚʦʩʪʦʡ ʝʣʠ ʚʦʟʨʘʩʪʘ 40-50 ʠ ʙʦʣʝʝ 110 ʣʝʪ ʜʦʩʪʦʚʝʨʥʦ 

ʧʦʜʢʠʩʣʷʝʪ ʤʠʥʝʨʘʣʴʥʳʝ ʛʦʨʠʟʦʥʪʳ ʧʦʯʚ. ʉʝʟʦʥʥʘʷ ʞʝ ʜʠʥʘʤʠʢʘ ʢʠʩʣʦʪʥʦʩʪʠ ʩʣʘʙʦ ʚʳʨʘʞʝʥʘ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ, ʥʦ ʤʦʞʝʪ ʟʥʘʯʠʤʦ ʦʪʣʠʯʘʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʜʣʷ 

ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ [ʐʠʭʦʚʘ, ʃʠʩʠʮʳʥ, 2014]. 

ʊʘʙʣʠʮʘ 1 

 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʯʘʩʪʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 
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ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ 

ɸʧʘʭ1 ï 

ɸʧʘʭ2 ï A1A2 

ï A2B ï Btg 

ɹ 

ʂʦʩʠʤʳʡ ʧʝʨʝʣʦʛ 

ʟʣʘʢʦʚʦ-ʙʦʨʱʝʚʠʢʦʚʳʡ 

ʧʦʩʣʝʜʥʷʷ ʦʙʨʘʙʦʪʢʘ 

ʧʦʯʚʳ 2017 ʛʦʜ 

ʀʶʣʴ 2023 ʛ. 

ɼʝʨʥʦʚʦ-ʩʣʘʙʦʧʦʜʟʦʣʠʩʪʘʷ 

ʦʩʚʦʝʥʥʘʷ ʩʨʝʜʥʝʧʘʭʦʪʥʘʷ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ 

Aʧʘʭ ï A2B ï 

Bt1 ï BC 

ɺ 
ɹʝʨʸʟʦʚʦ-ʙʦʨʱʝʚʠʢʦʚʳʡ 

ʣʝʩ ʚʦʟʨʘʩʪʘ 20-30 ʣʝʪ 
ʀʶʣʴ 2024 ʛ. 

ɼʝʨʥʦʚʦ-ʩʣʘʙʦʧʦʜʟʦʣʠʩʪʘʷ 

ʛʣʫʙʦʢʦʧʘʭʦʪʥʘʷ ʧʦʚʝʨʭʥʦʩʪʥʦ 

ʩʣʘʙʦʦʛʣʝʝʥʥʘʷ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ 

A1 ï 

ɸʩʪʘʨ.ʧʘʭ ï 

A1A2 ï Btg ï 

BCg 

ɻ 

ɺʪʦʨʠʯʥʳʡ ʝʣʦʚʦ-

ʦʩʠʥʦʚʳʡ ʱʠʪʦʚʥʠʢʦʚʦ-

ʤʝʜʫʥʠʯʥʦ-

ʟʚʝʟʜʯʘʪʢʦʚʳʡ ʣʝʩ 

ʚʦʟʨʘʩʪʘ ʙʦʣʝʝ 70 ʣʝʪ 

ʀʶʣʴ 2023 ʛ. 

ʉʨʝʜʥʝʜʝʨʥʦʚʦ-

ʥʝʛʣʫʢʦʧʦʜʟʦʣʠʩʪʘʷ 

ʧʦʚʝʨʭʥʦʩʪʥʦ-ʩʣʘʙʦʛʣʝʝʚʘʪʘʷ 

ʷʟʢrʦʚʘʪʘʷ 

A1 ï A1A2 ï 

A2 ï A2B ï 

Btg ï BCg 

 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʧʦʣʝʚʳʝ ʩʝʟʦʥʳ 2023 ʠ 2024 ʛʛ., 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʩʝʭ ʫʯʘʩʪʢʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ɺ ʠʶʥʝ ʠ ʠʶʣʝ 2023 ʛ. ʙʳʣ ʟʘʣʦʞʝʥ ʫʯʘʩʪʦʢ ɸ 

ʨʘʟʤʝʨʦʤ 90*90 ʤʝʪʨʦʚ ʥʘ ʧʦʣʝ ʧʦʜ ʤʥʦʛʦʣʝʪʥʠʤʠ ʪʨʘʚʘʤʠ 3-ʛʦ ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ, ʫʯʘʩʪʦʢ ɹ ʪʘʢʦʛʦ 

ʞʝ ʨʘʟʤʝʨʘ ʥʘ ʧʝʨʝʣʦʛʝ, ʢʦʪʦʨʳʡ ʧʝʨʝʧʘʭʠʚʘʣʩʷ ʚ 2015-2017 ʛʛ.  ʠ ʧʦʩʣʝ ʧʦʜʚʝʨʛʘʣʩʷ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ ʢʦʰʝʥʠʶ ʜʣʷ ʙʦʨʴʙʳ ʩ ʙʦʨʱʝʚʠʢʦʤ ʩʦʩʥʦʚʩʢʦʛʦ ( Heracl®um sosn·wskyi) ʠ ʫʯʘʩʪʦʢ 

ɻ 45*45 ʤʝʪʨʦʚ ʚ ʝʣʦʚʦ-ʙʝʨʸʟʦʚʦʤ ʣʝʩʫ. ɺ ʠʶʥʝ 2024 ʛ. ʙʳʣ ʜʦʙʘʚʣʝʥ ʫʯʘʩʪʦʢ ɺ ʨʘʟʤʝʨʦʤ 
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45*45 ʤʝʪʨʦʚ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦʜ ʙʝʨʸʟʦʚʳʤ ʣʝʩʦʤ ʚʦʟʨʘʩʪʘ 20-30 ʣʝʪ. ʊʘʢʞʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2024 ʛ. ʥʘ ʫʯʘʩʪʢʝ ɸ ʧʨʦʚʦʜʠʣʩʷ ʧʦʚʪʦʨʥʳʡ ʦʪʙʦʨ ʧʨʦʙ ʚ ʤʘʝ, ʠʶʥʝ ʠ 

ʩʝʥʪʷʙʨʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʧʦʯʚʝʥʥʳʭ ʩʚʦʡʩʪʚ. ɺʩʝ ʫʯʘʩʪʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʘʚʪʦʤʦʨʬʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʧʦʣʦʛʦʤ ʚʦʜʦʨʘʟʜʝʣʴʥʦʤ ʩʢʣʦʥʝ ʠ ʨʘʟʚʠʪʳ ʥʘ ʧʦʢʨʦʚʥʳʭ ʩʫʛʣʠʥʢʘʭ, 

ʧʦʜʩʪʠʣʘʝʤʳʭ ʤʦʨʝʥʦʡ. ʇʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ WRB [IUSS Working Group WRB, 2022] 

ʚʩʝ ʧʦʯʚʳ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ Albic Retisol (Loamic). 

ʅʘ ʢʘʞʜʦʡ ʧʣʦʱʘʜʢʝ ʙʳʣ ʟʘʣʦʞʝʥ ʨʘʟʨʝʟ ʜʦ 110 ʩʤ ʠ ʜʚʝ ʧʦʣʫʷʤʳ ʜʦ ʛʣʫʙʠʥʳ 60 ʩʤ, ʝʩʣʠ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʪʦʤ ʞʝ ʫʯʘʩʪʢʘ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ, ʧʨʦʬʠʣʠ ʧʦʯʚ ʥʝ ʧʦʚʪʦʨʷʣʠʩʴ. ʆʪʙʦʨ 

ʦʙʨʘʟʮʦʚ ʥʘ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʛʣʫʙʠʥʘʤ 0-10, 10-20,20-30, 30-50,50-70, 70-90 ʠ 90-100 ʩʤ, 

ʥʘʩʢʦʣʴʢʦ ʧʦʟʚʦʣʷʣʘ ʛʣʫʙʠʥʘ ʧʨʦʬʠʣʷ. ɺ ʢʘʞʜʦʤ ʦʙʨʘʟʮʝ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʦʙʤʝʥʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ ʧʦʯʚʘ ʢ 1ʥ. ʨʘʩʪʚʦʨ KCl 1 ʢ 2,5 ʥʘ pH-ʤʝʪʨʝ ʠʦʥʦʤʝʨ çʕʢʦʪʝʩʪ-120è (ʪʘʙʣ. 2). 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ R [R Core Team, 2023]. ɼʣʷ 

ʛʣʫʙʠʥʳ 0-30 ʩʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʩʨʝʜʥʠʭ ʧʦ t- ʢʨʠʪʝʨʠʶ. ɺʩʝ ʛʠʧʦʪʝʟʳ ʧʨʦʚʝʨʷʣʠʩʴ ʩ 

ʫʨʦʚʥʝʤ ʟʥʘʯʠʤʦʩʪʠ p = 0,05. 

ʊʘʙʣʠʮʘ 2 

 ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʦʙʤʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ (pHKCl) 

ʧʦʯʚ ʥʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ 

ɻʣʫʙʠʥʘ, 

ʩʤ 

ɻʦʨʠʟʦʥʪ, 

ʂʠɼʇ 

ʉʉʉʈ 

(1977) 

ʉʨʝʜʥʝʝ ʄʠʥʠʤʫʤ ʄʘʢʩʠʤʫʤ 
ʉʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʮʠʠ, % 

ʏʠʩʣʦ 

ʠʟʤʝʨʝʥʠʡ 

0-10 A1|ɸʧʘʭ 4,8 3,2 6,3 0,8 17% 21 

10-20 
A1A2| 

Aʩʪʘʨ.ʧʘʭ 4,8 3,1 6,3 0,9 18% 21 

20-30 A1A2 4,8 3,0 6,1 0,9 18% 21 

30-50 A2|A2B 4,3 2,9 5,4 0,8 19% 21 

50-70 A2B|Bt 3,4 2,8 4,8 0,5 14% 15 

70-90 Bt|BC 3,0 2,8 3,3 0,2 6% 7 

90-110 BC 2,9 2,8 3,1 0,1 4% 7 
 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ. ʆʙʤʝʥʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʥʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʫʤʝʥʴʰʘʝʪʩʷ ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ 

(ʨʠʩ.1). ʅʘ ʫʯʘʩʪʢʝ ɸ ʩʥʠʞʝʥʠʝ pHKCl ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦ ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ ʦʪ 5 ʜʦ 3 ʜʦ ʛʣʫʙʠʥʳ 

60 ʩʤ, ʧʨʠ ʵʪʦʤ ʢʠʩʣʦʪʥʦʩʪʴ ʚʝʨʭʥʝʡ ʪʦʣʱʠ ʦʜʥʦʨʦʜʥʘ ʥʘ ʛʣʫʙʠʥʝ 0-30 ʩʤ (ʨʠʩ.1.1). ʅʘ ʫʯʘʩʪʢʝ ɹ 

ʫʤʝʥʴʰʝʥʠʝ pHKCl ʠʜʸʪ ʙʦʣʝʝ ʨʝʟʢʦ ʠ ʫʞʝ ʥʘ ʛʣʫʙʠʥʝ 40 ʩʤ ʜʦʩʪʠʛʘʝʪ 3 ʝʜ. (ʨʠʩ.1.2). ʋʯʘʩʪʦʢ ɺ ʩʭʦʞ 

ʧʦ ʬʦʨʤʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ ʩ ʫʯʘʩʪʢʦʤ ɸ, ʦʜʥʘʢʦ, ʭʦʪʷ ʢʠʩʣʦʪʥʦʩʪʴ ʧʘʜʘʝʪ ʪʘʢ ʞʝ ʜʦ 

ʛʣʫʙʠʥʳ 60 ʩʤ, ʟʘʤʝʪʥʦ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ pH ʦʢʦʣʦ 5 ʜʦ ʛʣʫʙʠʥʳ 40 ʩʤ, ʧʨʠ ʵʪʦʤ 

ʚ ʚʝʨʭʥʠʭ 5 ʩʤ ʚʠʜʥʘ ʩʣʘʙʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʜʢʠʩʣʝʥʠʶ (ʨʠʩ.1.3). 

 

 
ʈʠʩ.1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦ ʧʨʦʬʠʣʶ ʧʦʯʚ ʥʘ ʫʯʘʩʪʢʘʭ ɸ-ɻ ʠ ʩʝʟʦʥʥʦʝ ʠʟʤʝʥʝʥʠʝ pHKCl ʥʘ 

ʫʯʘʩʪʢʝ ɸ. ʉʧʣʦʰʥʦʡ ʣʠʥʠʝʡ ʦʙʦʟʥʘʯʝʥʳ ʨʘʟʨʝʟʳ, ʰʪʨʠʭʦʚʦʡ ï ʧʦʣʫʷʤʘ 1, ʧʫʥʢʪʠʨʥʦʡ ï ʧʦʣʫʷʤʘ 2. 
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ʌʦʨʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʤʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʭʦʞʘ ʜʣʷ 

ʫʯʘʩʪʢʘ ɸ (ʨʠʩ.1.4-8). ɺʠʟʫʘʣʴʥʦ ʚʳʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʡ ʨʘʟʙʨʦʩ ʜʘʥʥʳʭ pHKCl ʤʝʞʜʫ ʧʨʦʬʠʣʷʤʠ ʧʦʯʚ 

ʜʣʷ ʦʙʨʘʟʮʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʩʝʥʪʷʙʨʝ 2024 ʛʦʜʘ (ʨʠʩ.1.8). 

ʊʘʙʣʠʮʘ 3 

 ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʩʨʝʜʥʠʭ ʦʙʤʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ (pHKCl) ʧʦ t-ʢʨʠʪʝʨʠʶ ʜʣʷ ʫʯʘʩʪʢʦʚ ɸ-ɻ 

ʠ ʦʪʙʦʨʘ ʧʨʦʙ ʚ ʨʘʟʥʳʝ ʤʝʩʷʮʳ ʥʘ ʫʯʘʩʪʢʝ ɸ. 

 

ʋʯʘʩʪʦʢ 
ɸ (ʠʶʥʴ 

2023) 

ɸ (ʤʘʡ 

2024) 

ɸ (ʠʶʥʴ 

2024) 

ɸ (ʩʝʥʪʷʙʨʴ 

2024) 

ɹ (ʠʶʣʴ 

2023) 

ɺ (ʠʶʣʴ 

2024) 

ɻ (ʠʶʣʴ 

2023) 

ʉʨʝʜʥʝʝ 5,1 5,3 5,4 5,6 4,3 5,0 3,2 

ʆʙʲʸʤ 

ʚʳʙʦʨʢʠ N 
9 9 9 9 9 9 9 

ɻʨʫʧʧʘ 

ʩʨʝʜʥʠʭ* 
a b b b c a d 

* ɼʦʩʪʦʚʝʨʥʦ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʟʥʘʯʝʥʠʷ ʦʙʦʟʥʘʯʝʥʳ ʨʘʟʥʳʤʠ ʙʫʢʚʘʤʠ 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʧʘʨʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʩʨʝʜʥʠʭ ʧʦ t- ʢʨʠʪʝʨʠʶ ʥʘ ʛʣʫʙʠʥʝ 0-30 ʩʤ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʠʟʤʝʥʝʥʠʝ ʦʙʤʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʧʦ 

ʤʝʩʷʮʘʤ (ʪʘʙʣ.3). ʇʨʠ ʵʪʦʤ, ʦʙʨʘʟʮʳ, ʦʪʦʙʨʘʥʥʳʝ ʩ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʫʯʘʩʪʢʘ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʩ 

ʨʘʟʥʠʮʝʡ ʚ ʛʦʜ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʥʳ. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʦʙʤʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʚʝʨʭʥʝʡ ʪʦʣʱʠ ʜʣʷ 

ʫʯʘʩʪʢʘ ɸ ʠ ɺ ʨʘʚʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʩ ʨʘʟʥʠʮʝʡ ʚ ʛʦʜ. ʋʯʘʩʪʢʠ ɹ ʠ ɻ ʟʥʘʯʠʤʦ ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ 

ʠ ʦʪʣʠʯʥʳ ʦʪ ʦʩʪʘʣʴʥʳʭ ʧʨʦʙ. 

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, 

ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʦʙʤʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʥʘ ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʳʭ ʦʩʚʦʝʥʥʳʭ ʧʦʯʚʘʭ ʋʆʇʕʎ çʏʘʰʥʠʢʦʚʦè ʥʝ ʧʨʦʠʩʭʦʜʠʪ. 

ʋʯʘʩʪʢʠ ʧʝʨʝʣʦʛʘ ʠ ʝʣʦʚʦ-ʦʩʠʥʦʚʦʛʦ ʣʝʩʘ ʷʚʣʷʶʪʩʷ ʩʠʣʴʥʦ ʦʢʠʩʣʝʥʥʳʤʠ, ʟʥʘʯʝʥʠʷ ʦʙʤʝʥʥʦʡ 

ʢʠʩʣʦʪʥʦʩʪʠ ʚ ʚʝʨʭʥʠʭ 30 ʩʤ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 3,0 ʜʦ 4,5 ʝʜ. pHKCl. ɼʣʷ ʚʦʟʦʙʥʦʚʣʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʫʯʘʩʪʢʝ ʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʠʟʚʝʩʪʢʦʚʘʥʠʷ. 

ʅʘ ʫʯʘʩʪʢʘʭ ʩ ʤʥʦʛʦʣʝʪʥʠʤʠ ʪʨʘʚʘʤʠ ʠ ʙʝʨʸʟʦʚʳʤ ʣʝʩʦʤ ʚʦʟʨʘʩʪʘ ʙʦʣʝʝ 20-ʪʠ ʣʝʪ ʚʝʨʦʷʪʥʦ 

ʧʨʦʚʦʜʠʣʘʩʴ ʛʣʫʙʦʢʘʷ ʚʩʧʘʰʢʘ ʠ ʠʥʪʝʥʩʠʚʥʦʝ ʠʟʚʝʩʪʢʦʚʘʥʠʝ, ʠʟ-ʟʘ ʯʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ 

ʥʘ ʵʪʠʭ ʜʚʫʭ ʫʯʘʩʪʢʘʭ ʠʜʝʥʪʠʯʥʦ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʚʘʞʥʝʡʰʝʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʟʥʘʯʝʥʠʷ "ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʥʘʟʝʤʥʦʛʦ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʫʣʦʚ ʫʛʣʝʨʦʜʘ ʠ ʧʦʪʦʢʦʚ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʫʯʝʪʘ 

ʜʘʥʥʳʭ ʦ ʧʦʪʦʢʘʭ ʢʣʠʤʘʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʙʶʜʞʝʪʝ ʫʛʣʝʨʦʜʘ ʚ ʣʝʩʘʭ ʠ ʜʨʫʛʠʭ ʥʘʟʝʤʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭè (ʨʝʛ. ˉ 123030300031-6). 
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 ʢʦʤʧʘʥʠʷ çʉʠʥʛʝʥʪʘè 
 

ɸʥʥʦʪʘʮʠʷ. ɺʝʜʫʱʘʷ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʝʤʣʝʜʝʣʠʷ ʧʨʠʥʘʜʣʝʞʠʪ ʩʦʟʜʘʥʠʶ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ. ʋʜʦʙʨʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ 

ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʭ ʩʨʝʜʩʪʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʚʩʝʭ ʢʫʣʴʪʫʨ. ɺ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʙʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʦʨʛʘʥʠʯʝʩʢʠʭ, ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʠʭ ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʢʫʨʫʟʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʫʢʫʨʫʟʘ, ʢʦʤʧʦʩʪ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʧʪʠʯʠʡ ʧʦʤʸʪ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʩʳʨʦʡ ʧʨʦʪʝʠʥ, ʫʜʦʙʨʝʥʠʷ, ʫʨʦʞʘʡʥʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʫʩʣʦʚʠʡ ʫʩʪʦʡʯʠʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʷʚʣʷʝʪʩʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ ʚʝʱʝʩʪʚ. ʅʘʨʫʰʝʥʠʝ ʙʘʣʘʥʩʘ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʟʝʤʣʝʜʝʣʠʠ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ, ʥʦ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʚ ʮʝʣʦʤ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʢʦʤʧʝʥʩʘʮʠʷ ʥʝʜʦʩʪʘʶʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʟʘʜʘʯʘ. ʅʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʡ 

ʩʧʦʩʦʙ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʙʘʣʘʥʩʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ - ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ, ʙʝʟ 

ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʝ ʚʝʜʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [3]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʪʠʮʝʚʦʜʩʪʚʦ, ʩʚʠʥʦʚʦʜʩʪʚʦ ʠ ʤʦʣʦʯʥʦʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʩʯʠʪʘʶʪʩʷ 

ʦʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʚ ʨʘʟʚʠʪʠʠ ɸʇʂ. ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʩʚʠʥʦʚʦʜʩʪʚʘ, 

ʧʪʠʮʝʚʦʜʩʪʚʘ - ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʚʳʩʦʢʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʦʨʤʘʭ, ʥʦ ʠ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ. 

ʀʟ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʧʪʠʯʠʡ 

ʧʦʤʸʪ ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʪʘʢ ʢʘʢ ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʥʸʤ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʥʘʭʦʜʷʪʩʷ ʚ 

ʣʝʛʢʦ ʫʩʚʦʷʝʤʦʡ ʜʣʷ ʨʘʩʪʝʥʠʡ ʬʦʨʤʝ. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʪʨʦ ʩʪʦʠʪ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʧʨʦʙʣʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʧʨʠ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʤʘʩʰʪʘʙʝ, ʘ ʢʫʢʫʨʫʟʘ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʢʫʣʴʪʫʨʦʡ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ʧʦʪʦʤʫ ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʧʦʪʨʝʙʥʦʩʪʠ ʩʢʦʪʘ ʚ ʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ, ʛʨʫʙʳʭ ʠ ʩʦʯʥʳʭ ʢʦʨʤʘʭ.  ɿʝʨʥʦ ʠ ʟʝʣʸʥʘʷ 

ʤʘʩʩʘ ʢʫʢʫʨʫʟʳ ʙʦʛʘʪʳ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʚʠʪʘʤʠʥʘʤʠ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ. 

ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʢʫʢʫʨʫʟʘ ʩʣʫʞʠʪ ʮʝʥʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ 

ʨʘʮʠʦʥʦʚ ʜʣʷ ʞʠʚʦʪʥʳʭ [4]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫʩʠʣʠʚʘʝʪʩʷ ʚʥʠʤʘʥʠʝ ʢ ʦʨʛʘʥʠʯʝʩʢʠʤ ʫʜʦʙʨʝʥʠʷʤ ʠ ʠʭ ʩʦʚʤʝʩʪʥʦʤ ʧʨʠʤʝʥʝʥʠʝ 

ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. ʇʦ ʜʘʥʥʦʡ ʧʨʠʯʠʥʝ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 
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ʢʫʢʫʨʫʟʳ.  

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʝ 

ʥʘʨʘʱʠʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʟʝʨʥʘ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʥʘ ʦʧʪʠʤʘʣʴʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʫʣʴʪʫʨ, ʚʘʞʥʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʟʘʥʠʤʘʝʪ ʢʫʢʫʨʫʟʘ ʥʘ ʟʝʨʥʦ. 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ. ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʪ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʥʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʜʦʟʳ ʧʨʠʤʝʥʝʥʠʷ ʧʪʠʯʴʝʛʦ ʧʦʤʸʪʘ ʠ ʢʦʤʧʦʩʪʘ ʚ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʫʜʦʙʨʝʥʠʷ, ʢʘʢ ʚ ʯʠʩʪʦʤ ʚʠʜʝ, ʪʘʢ ʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʢʫʨʫʟʳ. 

ɺʣʠʷʥʠʝ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʫʯʸʥʳʭ ʚʩʝʛʦ ʤʠʨʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʠ ʥʦʨʤ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, 

ʨʝʟʫʣʴʪʘʪ ʚʩʝʛʜʘ ʦʧʨʘʚʜʘʥ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʈ.ʌ. ʄʘʢʘʨʦʚʘ (2001) ʦʪʤʝʯʘʝʪ, ʯʪʦ 

ʧʦʚʳʰʝʥʠʝ ʦʢʫʣʴʪʫʨʝʥʥʦʩʪʠ ʠ ʫʜʦʙʨʝʥʥʦʩʪʠ ʧʦʯʚʳ ʧʦʜ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʢʫʣʴʪʫʨʳ ʩʥʠʞʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʜʦʙʨʝʥʠʡ, ʚʥʝʩʝʥʥʳʭ ʧʦʜ ʢʫʢʫʨʫʟʫ [5]. 

ɺʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ, 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʠʪʘʶʱʠʭ ʚ ʧʦʯʚʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʦʜʥʳʡ ʠ ʚʦʟʜʫʰʥʳʡ ʨʝʞʠʤʳ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʢʫʢʫʨʫʟʘ ʠʩʧʦʣʴʟʫʝʪ ʣʫʯʰʝ, 

ʯʝʤ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ. ʆʥʘ ʦʩʪʘʚʣʷʝʪ ʧʦʩʣʝ ʫʙʦʨʢʠ ʤʝʥʴʰʝ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ, ʯʝʤ ʜʨʫʛʠʝ 

ʢʫʣʴʪʫʨʳ [10]. 

ʇʦ ʜʘʥʥʳʤ ɹʝʣʛʦʨʦʜʩʢʦʛʦ ʅʀʀʉʍ ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ (ʧʦʩʣʝʜʝʡʩʪʚʠʝ ʥʘ ʯʝʪʚʝʨʪʳʡ ʛʦʜ) 

ʧʦʚʳʩʠʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʥʘ 0,73- 1,24 ʪ/ʛʘ (ʧʨʠ ʚʥʝʩʝʥʠʠ 

40ʪ/ʛʘ ʥʘʚʦʟʘ) ʠ ʥʘ 1,27-2,03 ʪ/ʛʘ (ʧʨʠ ʚʥʝʩʝʥʠʠ 80 ʪ/ʛʘ). ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʧʦʣʫʯʝʥʘ ʦʪ 

ʩʦʚʤʝʩʪʥʦʛʦ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʬʦʥʝ ʧʦʩʣʝʜʝʡʩʪʚʠʷ ʥʘʚʦʟʘ ʧʨʠ 

ʚʩʧʘʰʢʝ [6]. 

ɺʥʝʩʝʥʠʝ ʥʘʚʦʟʘ ʂʈʉ ʧʦ 20 ʠ 40 ʪ/ʛʘ, ʧʦ ʜʘʥʥʳʤ ɸ.ʌ. ʉʪʫʣʠʥʘ, ʧʦʚʳʰʘʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʨʥʘ 

ʢʫʢʫʨʫʟʳ ʥʘ 0,53 ʪ/ʛʘ ʠ 0,93 ʪ/ʛʘ, ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʥʘ 5,2 ʠ 7,3 ʪ/ʛʘ [7]. 

ɺ ʦʧʳʪʘʭ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʬʠʣʠʘʣʘ ɺʅʀʀ ʢʫʢʫʨʫʟʳ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʥʘʚʦʟʘ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʢʫʨʫʟʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘ ʯʝʨʥʦʟʝʤʝ ʦʙʳʢʥʦʚʝʥʥʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ. ʂʘʞʜʘʷ ʪʦʥʥʘ ʥʘʚʦʟʘ ʜʘʚʘʣʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʪ 9.3 ʜʦ 34.3 ʢʛ, ʘ 1 ʢʛ ʜ.ʚ. NPK- ʦʪ 

1.2 ʜʦ 8.8 ʢʛ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ [1]. 

ʂʫʢʫʨʫʟʘ ï Zea mays L. ʉʝʤʝʡʩʪʚʦ ï ʟʣʘʢʦʚʳʝ (Poaceae). ʗʚʣʷʝʪʩʷ ʧʝʨʝʢʨʸʩʪʥʦʦʧʳʣʷʝʤʳʤ, 

ʦʜʥʦʜʦʤʥʳʤ, ʨʘʟʜʝʣʴʥʦʧʦʣʳʤ ʨʘʩʪʝʥʠʝʤ, ʠʤʝʶʱʠʤ ʤʫʞʩʢʦʝ ʩʦʮʚʝʪʠʝ (ʤʝʪʝʣʢʫ) ʠ ʞʝʥʩʢʦʝ ʩʦʮʚʝʪʠʝ 

(ʧʦʯʘʪʦʢ). ʇʣʦʜ ï ʟʝʨʥʦʚʢʘ, ʦʙʳʯʥʦ ʛʦʣʘʷ ʠ ʢʨʫʧʥʘʷ [8]. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʦʧʳʪʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʛʠʙʨʠʜ ʢʫʢʫʨʫʟʳ ɹʝʣʦʛʦʨʴʝ 280 ʄɺ. 

ʆʨʠʛʠʥʘʪʦʨʳ: ʥʘʫʯʥʦʝ ʩ/ʭ ʩʝʣʝʢʮʠʦʥʥʦ-ʩʝʤʝʥʦʚʦʜʯʝʩʢʦʝ ʆʆʆ 'ɹɽʃʂʆʈʅ' ʠ ɹʝʣʛʦʨʦʜʩʢʠʡ ɻɸʋ. 

ɺʥʝʩʸʥ ʚ ʛʦʩʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʈʌ ʚ 2018 ʛʦʜʫ, ʧʦ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʸʤʥʦʤʫ ʨʝʛʠʦʥʫ 

(5) ʥʘ ʟʝʨʥʦ. ʉʨʝʜʥʝʨʘʥʥʠʡ ʪʨʸʭʣʠʥʝʡʥʳʡ ʛʠʙʨʠʜ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ 123 ʜʥʷ. 

ʇʦʯʘʪʦʢ ʩʨʝʜʥʝʡ ʜʣʠʥʳ, ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ-ʪʦʣʩʪʳʡ, ʩʣʘʙʦʢʦʥʠʯʝʩʢʠʡ, ʥʦʞʢʘ ʩʨʝʜʥʷʷ-ʜʣʠʥʥʘʷ, 

ʨʷʜʦʚ ʟʸʨʝʥ ʦʪ 15 ʜʦ 20 ʰʪ. ʊʠʧ ʟʝʨʥʘ ʟʫʙʦʚʠʜʥʳʡ, ʦʢʨʘʩʢʘ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʟʝʨʥʘ ʞʸʣʪʦ-

ʦʨʘʥʞʝʚʘʷ. ʄʘʩʩʘ 1000 ʩʝʤʷʥ 280 ï 300 ʛ. ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʚ ʨʝʛʠʦʥʝ ʩʦʩʪʘʚʠʣʘ 68,2 ʮ/ʛʘ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ - 148,8 ʮ/ʛʘ [9]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʫʩʣʦʚʠʷʭ ʖʛʦ-ɿʘʧʘʜʥʦʡ ʯʘʩʪʠ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʸʤʥʦʛʦ ʈʝʛʠʦʥʘ ʚ 

ɿɸʆ çʂʨʘʩʥʦʷʨʫʞʩʢʘʷ ʟʝʨʥʦʚʘʷ ʢʦʤʧʘʥʠʷè ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʊʝʨʨʠʪʦʨʠʘʣʴʥʦ ɹʝʣʛʦʨʦʜʩʢʘʷ 

ʦʙʣʘʩʪʴ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʎʏʈ. ʊʝʨʨʠʪʦʨʠʷ ʦʙʣʘʩʪʠ ʦʙʲʝʜʠʥʷʝʪ ʜʚʝ ʧʨʠʨʦʜʥʳʝ ʟʦʥʳ ï 

ʣʝʩʦʩʪʝʧʥʫʶ ʠ ʩʪʝʧʥʫʶ. ɺ ʖʛʦ-ɿʘʧʘʜʥʦʡ ʯʘʩʪʠ ʎʏʈ ʩʬʦʨʤʠʨʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʧʦʯʚ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʯʝʨʥʦʟʸʤʥʳʝ ʧʦʯʚʳ, ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ 77,1% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ, 15% 

ʟʘʥʠʤʘʶʪ ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʠ ʦʢʦʣʦ 8% ʩʦʩʪʘʚʣʷʶʪ ʜʨʫʛʠʝ ʧʦʯʚʳ. 

ʂʣʠʤʘʪ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʫʤʝʨʝʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʞʘʨʢʠʤ 

ʣʝʪʦʤ ʠ ʭʦʣʦʜʥʦʡ ʟʠʤʦʡ. ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʧʝʨʠʦʜʘ 2021 - 2023 ʛʦʜʘ ʙʳʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʨʦʩʪʘ 

ʠ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨ. ɿʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʫʢʫʨʫʟʳ ʚ 2021-2023 ʛʦʜʘʭ, ʚ ʩʨʝʜʥʝʤ 

ʚʳʧʘʣʦ 258,5ʤʤ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 78% ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚ 2021-

2023 ʛʦʜʘʭ ʙʳʣ ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ. ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʟʘ 
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C. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʯʝʨʥʦʟʸʤʝ ʪʠʧʠʯʥʦʤ, ʩʨʝʜʥʝʤʦʱʥʦʤ, ʤʘʣʦʛʫʤʫʩʥʳʤ, 

ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʤ. ʉʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ: ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ- 147 ʤʛ/ʢʛ; 

ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ï 51 ʤʛ/ʢʛ (ʩʨʝʜʥʝʝ); ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ï 89 ʤʛ/ʢʛ (ʩʨʝʜʥʝʝ); ʛʫʤʫʩʘ ï 4,6%; 

ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ pH- 6,1. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʠʟʫʯʝʥʦ ʚʥʝʩʝʥʠʝ 6 ʚʠʜʦʚ ʫʜʦʙʨʝʥʠʡ: 1) ʂʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ); 2) 

ʇʪʠʯʠʡ ʧʦʤʸʪ 20 ʪ/ʛʘ; 3) ʇʪʠʯʠʡ ʧʦʤʸʪ 20 ʪ/ʛʘ+N60; 4) ʇʪʠʯʠʡ ʢʦʤʧʦʩʪ 20 ʪ/ʛʘ; 5) ʇʪʠʯʠʡ ʂʦʤʧʦʩʪ 

20ʪ/ʛʘ+N60; 6) N230P130K130.  

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ - ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ. ʇʦʩʣʝ ʫʙʦʨʢʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʧʨʦʚʝʣʠ ʣʫʱʝʥʠʝ ʩʪʝʨʥʠ 

ʜʠʩʢʦʚʳʤʠ ʙʦʨʦʥʘʤʠ ʥʘ ʛʣʫʙʠʥʫ 8-10 ʩʤ. ʇʦʩʣʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʩʥʦʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ - ʚʩʧʘʰʢʘ 

ʧʣʫʛʦʤ ʥʘ ʛʣʫʙʠʥʫ 22-25 ʩʤ. ʇʦʩʣʝ ʜʠʩʢʦʚʘʥʠʷ ʩʪʝʨʥʠ ʚʥʝʩʣʠ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ï 

ʜʠʘʤʤʦʬʦʩʢʘ ʠ ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ ʠʟ ʨʘʩʯʸʪʘ N130P130K130. ɺ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʪʠʯʠʡ ʢʦʤʧʦʩʪ ʠ ʧʪʠʯʠʡ ʧʦʤʸʪ, ʢʦʪʦʨʳʡ ʚʥʦʩʠʣʩʷ ʨʘʟʙʨʘʩʳʚʘʪʝʣʝʤ ʧʦ 20ʪ/ʛʘ. ʇʦʩʣʝ 

ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʦʚʦʜʠʣʦʩʴ ʜʠʩʢʦʚʘʥʠʝ. ɸʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ 

ʚʥʦʩʠʣʘʩʴ ʚʝʩʥʦʡ ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ ʠʟ ʨʘʩʯʸʪʘ N60 ʠ N100. 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ. ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʨʘʩʪʝʥʠʡ ʢʫʢʫʨʫʟʳ ʧʨʦʚʦʜʠʣʠ ʚ 

ʬʘʟʝ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʜʣʠʥʘ ʧʦʯʘʪʢʘ, ʤʘʩʩʘ ʧʦʯʘʪʢʘ 

ʩ ʟʝʨʥʦʤ, ʤʘʩʩʘ ʟʝʨʥʘ ʚ ʧʦʯʘʪʢʝ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʚʣʠʷʥʠʝ ʠʟʫʯʘʝʤʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʵʣʝʤʝʥʪʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ. ʇʦʢʘʟʘʪʝʣʠ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 [2]. 

ʊʘʙʣʠʮʘ 1 

 ʕʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʟʝʨʥʦʚʦʡ ʢʫʢʫʨʫʟʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʩʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʜʦʟ ʫʜʦʙʨʝʥʠʡ 

 
ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ ɼʣʠʥʘ 

ʧʦʯʘʪʢʘ, 

ʩʤ. 

ʂʦʣʠʯʝ- 
ʩʪʚʦ 

ʨʷʜʦʚ ʚ 

ʧʦʯʘʪʢʝ, 

ʰʪ. 

ʄʘʩʩʘ 
ʧʦʯʘʪʢʘ ʩ 

ʟʝʨʥʦʤ, ʛ. 

ʄʘʩʩʘ 
ʟʝʨʥʘ ʩ 

ʧʦʯʘʪʢʘ, ʛ 

ʄʘʩʩʘ 
1000 

ʟʝʨʝʥ, ʛ. 

ɺʳʭʦʜ 
ʟʝʨʥʘ ʩ 

ʧʦʯʘʪʢʘ, 

% 

ʋʨʦʞʘʡ-
ʥʦʩʪʴ 

ʪ/ʛʘ 

ʂʦʥʪʨʦʣʴ, ʙʝʟ 

ʫʜʦʙʨʝʥʠʡ 

17,3 13,6 144,4 122,0 290,7 84,5 5,79 

ʇʪʠʯʠʡ ʧʦʤʝʪ-20ʪ/ʛʘ 17,6 14,3 156,6 133,4 293,3 85,2 6,81 

ʇʪʠʯʠʡ ʧʦʤʝʪ-

20ʪ/ʛʘ+N60 

17,5 14,0 148,2 126,7 318,5 85,5 6,99 

ʇʪʠʯʠʡ ʢʦʤʧʦʩʪ-20ʪ/ʛʘ 17,7 13,9 148,6 127,6 296,9 85,9 6,66 

ʇʪʠʯʠʡ ʢʦʤʧʦʩʪ-

20ʪ/ʛʘ+N60 

17,5 14,4 151,9 130,3 305,1 85,8 7,23 

N230P130K130 18,2 13,8 144,4 123,2 295,2 85,3 6,96 

ʅʉʈ05 0,4 0,34 6.39 6,7 8,9  0,76 

 

ɺʥʝʩʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʫʚʝʣʠʯʠʚʘʣʦ ʢʦʣʠʯʝʩʪʚʦ ʨʷʜʦʚ ʚ ʧʦʯʘʪʢʝ ʥʘ 

1,4-5,8% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

ʅʘ ʜʝʣʷʥʢʘʭ ʙʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʤʘʩʩʘ ʧʦʯʘʪʢʘ ʩ ʟʝʨʥʦʤ ʩʦʩʪʘʚʠʣʘ 144,4 ʛ. ʋʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ 

ʧʦʯʘʪʢʘ ʚ ʦʧʳʪʝ ʧʨʦʠʟʦʰʣʦ ʠ ʧʨʠ ʚʥʝʩʝʥʠʠ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʠ ʢʦʤʧʦʩʪʘ 20ʪ/ʛʘ ʥʘ 2,9-8,4% ʘ ʧʨʠ 

ʚʥʝʩʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠʙʘʚʢʠ ʩʦʚʩʝʤ ʥʝ ʙʳʣʦ. ʄʘʩʩʘ ʟʝʨʥʘ ʩ ʧʦʯʘʪʢʘ ʪʘʢʞʝ ʙʦʣʴʰʝ 

ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ ʚʘʨʠʘʥʪʘʭ ʧʪʠʯʠʡ ʧʦʤʸʪ ʠ ʢʦʤʧʦʩʪ 20ʪ/ʛʘ ʦʪ 6,8 ʜʦ 9,3%. 

ʇʦʣʥʘʷ ʜʦʟʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʧʨʠʚʝʣʘ ʢ ʫʚʝʣʠʯʝʥʠʶ ʤʘʩʩʳ 1000 ʩʝʤʷʥ ʥʘ 4,5ʛ. 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʘʨʠʘʥʪʘ ʙʝʟ ʫʜʦʙʨʝʥʠʡ. ɺʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʫʚʝʣʠʯʠʚʘʣʦ ʤʘʩʩʫ 1000 

ʟʝʨʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʥʘ 2,6 ï 6,2ʛ, ʘ ʩʦʯʝʪʘʥʠʝ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʠ ʢʦʤʧʦʩʪʘ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ 

ʫʜʦʙʨʝʥʠʷʤʠ ʧʦʚʳʰʘʣʠ ʤʘʩʩʫ ʩʝʤʷʥ ʥʘ 14,4 ï 27,8ʛ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ 

ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ 1000 ʟʝʨʝʥ ʦʢʘʟʳʚʘʝʪ ʩʦʚʤʝʩʪʥʦʝ ʚʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ɺʳʭʦʜ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʩ ʦʜʥʦʛʦ ʧʦʯʘʪʢʘ ʩʦʩʪʘʚʠʣ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ ʦʪ 84,5% ʥʘ 

ʢʦʥʪʨʦʣʝ ʜʦ 85,9% ʧʦ ʚʘʨʠʘʥʪʫ ʧʪʠʯʠʡ ʧʦʤʸʪ 20ʪ/ʛʘ. 

ʅʘ ʜʝʣʷʥʢʘʭ ʙʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 5,79 ʪ/ʛʘ. ɺʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ, ʩʦʚʤʝʩʪʥʦʝ ʚʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʚʥʝʩʝʥʠʝ ʧʦʣʥʦʡ ʜʦʟʳ 
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ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʪʘʢʞʝ ʫʚʝʣʠʯʠʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʥʘ 16,3, 22,7 ʠ 20,2% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʨʠʚʥʝʩʝʥʠʝ ʧʪʠʯʴʝʛʦ 

ʢʦʤʧʦʩʪʘ ʚ ʜʦʟʝ 20ʪ/ʛʘ ʩʦʚʤʝʩʪʥʦ ʩ ʘʟʦʪʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʚ ʜʦʟʝ 60 ʢʛ/ʛʘ ʜ.ʚ. N ʠ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 

1,44 ʪ/ʛʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ.  

ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʥʝ ʪʦʣʴʢʦ ʚʝʣʠʯʠʥʘ 

ʫʨʦʞʘʷ, ʥʦ ʠ ʧʦʢʘʟʘʪʝʣʠ ʝʛʦ ʢʘʯʝʩʪʚʘ. ɼʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, ʞʠʨʘ ʠ ʢʣʝʪʯʘʪʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʘʚʠʣ 10,9%. ʇʨʠ ʚʥʝʩʝʥʠʝ ʧʪʠʯʴʝʛʦ 

ʧʦʤʝʪʘ ʠ ʢʦʤʧʦʩʪʘ ʧʦʚʳʰʘʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʥʘ 0,8 ʠ 1,3% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʩʦʚʤʝʩʪʥʦʝ ʚʥʝʩʝʥʠʝ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʠ ʢʦʤʧʦʩʪʘ ʩ ʘʟʦʪʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʪʘʢʞʝ ʧʦʚʳʰʘʣʦ 

ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʜʦ 11,9 %. ʅʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʦʢʘʟʘʣʦ 

ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʦʚʳʩʠʣʦ ʝʛʦ ʥʘ 1,5% ʠʣʠ ʜʦ ʫʨʦʚʥʷ 12,4% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ.  

ʄʳ ʪʘʢʞʝ ʨʘʩʩʯʠʪʘʣʠ ʚʳʭʦʜ ʧʨʦʪʝʠʥʘ ʢʛ/ʛʘ. ʅʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʦʥ ʩʦʩʪʘʚʠʣ 

631 ʢʛ/ʛʘ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʪʝʠʥʘ ʩ 1ʛʘ. ʧʦʣʫʯʝʥʦ ʚ ʚʘʨʠʘʥʪʘʭ ʧʪʠʯʠʡ ʧʦʤʝʪ 20ʪ/ʛʘ +N60, 

ʧʪʠʯʠʡ ʢʦʤʧʦʩʪ 20ʪ/ʛʘ +N60 ʠ ʚ ʚʘʨʠʘʥʪʝ N130P130K130+N100 ʠ ʩʦʩʪʘʚʠʣʦ 832, 860 ʠ 863 ʢʛ/ʛʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʩʥʦʚʥʫʶ ʨʦʣʴ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ ʚ ʟʝʨʥʝ ʢʫʢʫʨʫʟʳ ʦʢʘʟʳʚʘʝʪ ʚʥʝʩʝʥʠʝ 

ʫʜʦʙʨʝʥʠʡ. ʊʘʢ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʥʘ ʢʦʥʪʨʦʣʝ ʩʦʩʪʘʚʠʣʦ 4,76%. ɸ ʧʨʠ ʚʥʝʩʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ, 

ʩʦʚʤʝʩʪʥʦʤ ʚʥʝʩʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʚʥʝʩʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʧʦʚʳʰʘʝʪʩʷ ʦʪ 4,82 ʜʦ 5,12%, 

ʊʘʙʣʠʮʘ 2 

 ʂʘʯʝʩʪʚʦ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʳʭ ʫʜʦʙʨʝʥʠʡ 

 
ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ ʉʳʨʦʡ 

ʧʨʦʪʝʠʥ, 

% 

ʉʳʨʦʡ ʞʠʨ, 

% 

ʉʳʨʘʷ 

ʢʣʝʪʯʘʪʢʘ, 

% 

ɺʳʭʦʜ ʩʳʨʦʛʦ 

ʧʨʦʪʝʠʥʘ, 

ʢʛ/ʛʘ 

ʂʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ) 10,9 4,76 2,67 631 

ʇʪʠʯʠʡ ʧʦʤʝʪ 20ʪ/ʛʘ 11,7 4,82 2,68 797 

ʇʪʠʯʠʡ ʧʦʤʝʪ 20ʪ/ʛʘ+N60 11,9 5,12 2,74 832 

ʂʦʤʧʦʩʪ ʧʪʠʯʠʡ 20ʪ/ʛʘ 12,2 4,86 2,73 812 

ʂʦʤʧʦʩʪ ʧʪʠʯʠʡ 20ʪ/ʛʘ+N60 11,9 4,96 2,72 860 

N230P130K130 12,4 4,89 2,94 863 

 

ʉʦʜʝʨʞʘʥʠʝ ʢʣʝʪʯʘʪʢʠ ʚ ʟʝʨʥʝ ʢʫʢʫʨʫʟʳ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʘʚʠʣʦ 2,67%. ɺʥʝʩʝʥʠʝ 

ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʠ ʢʦʤʧʦʩʪʘ, ʩʦʚʤʝʩʪʥʦʝ ʠʭ ʚʥʝʩʝʥʠʝ ʩ ʘʟʦʪʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʠ ʚʥʝʩʝʥʠʝ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʫʚʝʣʠʯʠʚʘʶʪ ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʪʯʘʪʢʠ ʜʦ 2,94% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ.  

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ.  ʇʦ ʠʪʦʛʘʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʫʜʦʙʨʝʥʠʡ.  

ʆʮʝʥʠʚ ʢʦʤʧʣʝʢʩ ʠʟʫʯʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ ʚʳʨʘʱʠʚʘʪʴ ʢʫʢʫʨʫʟʫ ʥʘ ʟʝʨʥʦ 

ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʛʠʙʨʠʜʦʚ ʜʣʷ ʎʏʈ ʩ ʚʥʝʩʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ ʧʪʠʯʠʡ ʢʦʤʧʦʩʪ ï 20ʪ/ʛʘ ʠ 

ʘʟʦʪʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʠʟ ʨʘʩʯʸʪʘ N60.  
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CHANG TUTGICH QURILMASI YORDAMIDA SHAMOL 

EROZIYASINI TAHLIL QILISH  
 

Mamatkulov A.R., Baxodirov Z.A.  
Tuproqshunoslik va agrokimyoviy tadqiqotlar instituti 

e-mail: amamatqulov@tersu.uz 
 
Annotatsiya. Maqolada tuproqlarda kechayotgan shamol eroziyasi natijasida koóchiriladigan tuproq 

zarrachalarining hajmini aniqlash, eroziya koólamini monitoring qilish va baholashda qoóllaniladigan chang 

tutugich modellari hamda ushbu chang tutgichlar yordamida Surxondaryo viloyati Jarqoórgóon tumanida soóngi 

yillarda olib borilgan erozion tadqiqotlalar natijalari haqida maôlumotlar keltirilgan. 

Kalit soózlari: Shamol eroziyasi, tuproq, chang tutgich, degradatsiya, unumdorlik, oziqa moddalar, 

monitoring, baholash. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʦʜʝʣʷʭ ʧʳʣʝʫʣʦʚʠʪʝʣʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ ʧʦʯʚʳ, ʧʝʨʝʤʝʱʘʝʤʳʭ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʝʡ, ʤʦʥʠʪʦʨʠʥʛ ʠ ʦʮʝʥʢʘ ʤʘʩʰʪʘʙʦʚ 

ʵʨʦʟʠʠ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʨʦʟʠʠ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ɼʞʘʨʢʫʨʛʘʥʩʢʦʤ 

ʨʘʡʦʥʝ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʳʣʝʫʣʦʚʠʪʝʣʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺʝʪʨʦʚʘʷ ʵʨʦʟʠʷ, ʧʦʯʚʘ, ʧʳʣʝʫʣʦʚʠʪʝʣʴ, ʜʝʛʨʘʜʘʮʠʷ, ʧʣʦʜʦʨʦʜʠʝ, ʧʠʪʘʪʝʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʤʦʥʠʪʦʨʠʥʛ, ʦʮʝʥʢʘ. 

Annotation. The article presents information on models of dust collectors used to determine the size of soil 

particles transported by wind erosion, monitoring and assessing the extent of erosion, as well as the results of 

erosion studies conducted in recent years in the Jarkurgan district of the Surkhandarya region using dust 

collectors. 

Key Words: Wind erosion, soil, dust collector, degradation, fertilites, nutrients, monitoring, assessment. 

 

Kirish. Degradatsiyaning turlaridan biri shamol eroziyasi boólib, butun dunyo miqyosida yaôni Shimoliy 

Afrika, Yaqin Sharq, Oórta Osiyo, Sibir tekisliklari, Avstraliya, Xitoyning Shimoli-góarbiy qismlari, 

Shimoliy Amerikaning janubiy hududlari hamda Janubiy Amerikaning katta qismlarida kuzatilyotgan ulkan 

muammo sanaladi [1]. Xorijiy mamlakatlardan, ayniqsa AQShda tuproq eroziyasi eng koóp tarqalgan boólib, 

bu yerda tuproq eroziyasi milliy ofat deb eôlon qilingan. X.X.Bennetning (1958) maôlumotlariga koóra, 

AQSH da eroziyadan koóriladigan zarar faqat mahsuldorlikni pasayishi, yaôni tuproqning kimyoviy tarkibi va 

suv fizik xossalari yomonlashuvi hisobga olinganda bir yilda 10 mln dollarni tashkil qiladi [5]. 

Tuproqda suv va shamol eroziyasining paydo boólishi, rivojlanishiga taôsir qiluvchi asosiy sabablarga 

iqlim sharoiti, yer yuzasining notekisligi, yerning geologik tuzilishi, oósimlik dunyosining tarkibi, tuproq 

sharoitlari kabi tabiiy omillar bilan birgalikda inson tomonidan yerdan foydalanish tartibi va usullaridan 

xatoliklarga yoól qoóyish orqali kelib chiqishi mumkin [3]. Shamol eroziyasida tuproq ustki qatlaminig 

koóchirilish hajmini aniqlashda bir qancha qiyinchiliklarga duch kelishimiz mumkin, asosiy turoq zarralarini 

uchirilish oqimining qalinligi va baôzan chang boóronlari davrida bu oqimning bir necha yuz metrni tashkil 

etishi asosiy muoammoga sabab boólmoqda [7]. Olimlarning tadqiqotlari shuni koórsatadiki, tuproq 

zarrachalari uchirilish vaqtida asosiy massa tuproq sathidan bir metr balandlik oraligóida koóchishi kuzatiladi 

va bu oóz navbatida uchirilib ketilayotgan tuproq zarrachalarining hajmini oólchash imkonini beradi [2]. 

Shamol eroziyasi tadqiqotlarida turli chang va qum tutgichlardan keng foydalanilgan. Chang tutgichlar 

parallelipiped shaklidagi quti boólib, tomonlaridan biri havo tarkibidagi changlarni qabul qilish punkti 

https://soil.uz/ru/component/content/featured?id=featured&start=5&Itemid=1161
https://soil.uz/ru/component/content/featured?id=featured&start=5&Itemid=1161
mailto:amamatqulov@tersu.uz
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(teshigi) vazifasini bajaradi. Chang tutgichning chang qabul qiladigan punkti havo oqimiga paralel qilib 

tuproqning ustki qatlamiga oórnatiladi (1 ï rasm). Chang tutgich aylanadigan oóqqa biriktirilgan boólib havo 

ayirgichlar yordamida optimal yoónalishda havo oqimiga perpendikulyar burilib chang zarrachalarini qurilma 

oóz ichida toóplaydi [6]. 

 

  
1-rasm. Tuproq shamol eroziyasini monitoring qilishda qoóllaniladigan chang tutgichlar koórinishi 

(AQSH ning USDA tashkiloti tomonidan ishlab chiqilgan) 

 

Bugungi kunga kelib shamol eroziyasida tuproq ustki qatlamining uchirilish hajmini aniqlashda koóplab 

chang tutgichlar ishlab chiqilgan. Jahon tajribasida shu yaqin yillarda qoóllanilayotgan bir qancha chang 

tutgichlar haqida maôlumotlar keltirib oótamiz: 

Eol yotqiziqlar va ularning harakatlanishini aniqlashda oddiy passiv chang tutgichlaridan tortib, 

murakkab elektron qurilmalar ixtiro qilingan [9]. 

Gorizontal yoónalishda harakatlanayotgan tuproq zarrachalarini aniqlash uchun vertikal koórinishda 

joylashtirilgan passiv chang tutgichlardan foydalaniladi. Ushbu chang tutgichlar qisqa vaqt ichida dalalarda 

oórnatilib natijalar chang boóroni yoki kuchli shamol tugashi bilanoq yigóib olinadi. Buning barchasi real vaqt 

mobaynida qisqa muddatlarda uchirilayotgan tuproq zarrachalarining miqdorini aniqlash imkoniyatini 

yaratadi. Shamol taôsirida harakatlanayotgan tuproq zarrachalarini aniqlash maqsadida ixtiro qilingan 

birinchi chang tutgich ñBegnoldò chang tutgichi sanaladi. 

Tadqiqot metodologiyasi. Tadqiqot Surxondaryo viloyati Jarqoórgóon tumani ñMinorò massivi 

sugóoriladigan tuproqlarda olib borilgan boólib, ushbu hududda tarqalgan sugóoriladigan oótloqi-choól, 

oótloqi, sur tusli qoóngóir va taqir-oótloqi tuproqlarda shamol eroziyasi jarayonlarining koólami chang tutgich 

yordamida aniqlandi. 

Ilmiy tadqiqot ishlari TATI va OózPITI insitutlarida ishlab chiqilgan va umum maqabul qilingan 

uslublar boóyicha amalga oshirildi. Tayyorgarlik, dala, kameral va kartografik ishlar yoóriqnomalar asosida, 

laboratoriya-analitik ishlari umumqabul qilingan uslublari asosida bajarildi [2]. Tayanch massivda chang 

tutgichlar shamol yoónalishi boóylab tanlab olingan kalit maydonlarida oórnatildi va shamol eroziyasini 

oólchash ishlari olib borildi. 

Tahlil va natijalar. Tadqiqot obyektida tarqalgan tuproqlarda 2023 yilning 16 iyulidan 2023 yilning 30 

avgustiga qadar shamol eroziyasini chang tutgichlar yordamida oólchash dala tadqiqot ishlari amalga 

oshirildi. Tadqiqot obyektida tarqalgan tuproqlarining laboratoriya tahlillariga koóra, tuproqning ustki 

qatlamlarida gumus miqdori 0,892-1,687 %, fizik loyning miqdori 19,1-45,6 %, qum zarrachalri 24,3-42,8 % 

va il zarrachalari 1,8-10,4 % gacha uchrashi aniqlandi. 

Shamol tezligi va bir qancha meteorologik maôlumotlar tadqiqot obyektidan 17 kilometr uzoqlikda 

joylashgan ñTermizò meteorologik stansiyasidan olingan maôlumotlardan va avtonom ishlash imkoniyatiga 

ega aneometrdan foydalanildi hamda tadqiqotning mohiyati jihatidan qayta ishlandi. 2023 yilning 16 

iyulidan 2023 yilning 30 avgustiga qadar 11 ta chang boóronlari kuzatilgan boólib, ushbu chang boóronlarida 

shamol tezligi va davomiylik vaqti haqidagi maôlumotlar toóplandi. 

Kritik shamol tezligidan yuqori boólgan shamolning oórtacha tezligi 6,5 m/s dan 7,7 m/s gachani tashkil 
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qildi. 5, 7 va 8 chang boóronlarida shamolning tezligi kritik shamol tezligidan past boólganligi kuzatildi. 

Shamolning ushbu koórinishdagi xarakteristikasi shamol eroziyasi kelib chiqishi shamolning impulslari 

natijasida sodir boóladi. Yuqori shamol tezligi shamolning impulsliligiga bogóliq. 

Absolyut shamol tezligi (eng yuqori shamol tezligi) ham shamolning impulsiga bogóliq boólib, ushbu 

koórsatkichlar 7,6 m/s dan 16,1 m/s gachani tashkil qilgan. Kritik shamol tezligidan yuqori boólgan 

shamolning davomiyligi vaqti 0 dan 26 soatgacha boólganligi kuzatildi hamda umumiy chang boóroni 

kuzatilgan sanalarda kritik shamol tezligidan yuqori boólgan kuchli shamolning davomiyligi 2 dan 140 

soatgacha davom etganligi aniqlandi. 

Chang tutgich yordamida turli balandliklarda toóplangan tuproq zarrachalarining oórtacha ogóirligi 

aniqlangan boólib, oótgan 11 ta chang boóronlarida dala kuzatuv ishlari amalga oshirildi. Shamol eroziyasi 

taôsirida uchirilgan tuproq zarrachalarining eng koóp miqdori 25 sm balandlikda oórnatilgan chang 

tutgichlarda toóplanganligi aniqlandi hamda oórtacha toóplangan tuproq zarrachalarining ogóirligi ushbu 

balandlikda 1,74 grammni tashkil qildi. Chang tutgich yordamida toóplangan eng kam tuproq zarrachalari 

115 sm balandlikda 0,42 gram toóplanganligi aniqlan. 

Shamol eroziya taôsirida koóchirilayotgan tuproq zarrachalarining kimyoviy tarkibini aniqlash boóyicha 

tadqiqotlar kam amalga oshirilgan boólib, buning sabalaridan biri chang tutgich yordamida toóplanadigan 

tuproq zarrachalarining yetrlicha miqdorda boólmasligi va chang tutgichlarning yuqori balandliklarda 

joylashganlarida juda kam miqdorda tuproq zarrachalri toóplanishi aniqlangan. Jahon standartlari asosida 

tuproq tarkibidagi uglerod, azot va gumusni aniqlash uchun 0,2 grammdan 0,5 grammgacha tuproq 

namunalari talab etiladi [4, 8]. 

Dala sharoitida shamol eroziyasini monitoring qilish taadqiqotlari davomida yaratilgan chang tutgich 

modeli asosida shamol taôsirida koóchirilayotgan tuproq miqdorlari aniqlangan boólib, chang tutgichda 

umumiy toóplangan tuproq namunalarining 0,5 grammdan yuqori boólgan tuproq namunalari 53% ni tashkil 

etganligini aniqlangan. Shu asnoda 0,2 grammdan yuqori boólgan tuproq namunalari 76% ni tashkil etgan. 

Tuproqlarning mexanik va kimyoviy tarkibi tuproq unumdorligini tiklashda muhim ahamiyatga ega. 

Tuproqlar har xil sharaoitlarda shakllanganligiga bogóliq holda, tuproqlar mexanik tarkibi boóyicha yengil, 

oórta va kam hollarda ogóir qumoqdir. Bu bir tarafdan tuproq hosil qiluvchi jinslarning genezisi bilan 

bogóliqligi, ikkinchi tarafdan shamol eroziyasi taôsirida va insonlarning dehqonchilik madaniyati bilan 

namoyon boóladi. 

Tadqiqot obyektida shamol eroziyasini monitoring qilishda qoóllaniladigan chang tutgichlar oórnatildi 

hamda ushbu chang tutgichlar yordamida toóplangan tuproq zarrachalarning mexanik tarkibini aniqlash 

laboratoriya sharoiltida N.A.Kachinskiy metodi asosida pipetka usulida amalga oshirildi. 

Chang tutgichda toóplangan zarrachalarda fizik qum zarralaridan yirik qum (>0,25 mm) 4,8 % ni, oórta 

qum (0,25-0,01 mm) 10,3 %, mayda qum (0,1-0,05 mm) 18,7 % ni, yirik chang (0,05-0,01 mm) zarralari 

27,8 %, oórta chang (0,01-0,005) 21,6 %, mayda chang (0,005-0,001 mm) 11,5 % ni tashkil etib il 

zarrachalari miqdori 5,3 % ni tashkil etadi. 

Xulosa va takliflar. Izlanishlar davomida changtutgich qurilmasi shamol eroziyasi jarayonlarida 

tuproqning ustki qatlamlaridan koóchirilgan tuproq zarrachalarining hajmini monitoring qilishda va 

koóchirilgan tuproq massasing kimyoviy tarkibini aniqlash imkonini beradi. Tadqiqot obyektida olib borilgan 

dala tadqiqot ishlari natijasida chang tutgich qurilmasi yordamida shamol eroziyasi oqibatida 

koóchirilayotgan tuproq zarrachalari toóplandi hamda ushbu zarrachalarning tahlillari bajarildi. Ushbu chang 

tutgichlar shamol eroziyasini baholash va monitoring qilish imkoniyatini yaratibgina qolmay, tuproqlarda 

kechayotgan degradatsiya jarayonlarini oldini olish hamda unga qarshi kurashda samarali yechimlar ishlab 

chiqishda xizmat qiladi. 

 
Foydalanilgan adabiyotlar roóyxati 

1. ɹʘʭʦʜʠʨʦʚ ɿ. ɸ., ʄʘʤʘʪʢʫʣʦʚ ɸ. ʈ. ɻɸʊ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʸʨʜʘʤʠʜʘ ʪʫʧʨʦץ ʰʘʤʦʣ ʵʨʦʟʠʷʩʠʥʠ ʙʘʭʦʣʘʰ ʚʘ 

ʤʦʜʝʣʣʘʰʪʠʨʠʰ 2022. ˉ ISSUE 5 (VOLUME 1). C. 100ï104. 

2. ʄʠʨʟʘʞʘʥʦʚ ʂ. ʄ. ɺʝʪʨʦʚʘʷ ʵʨʦʟʠʷ ʦʨʦʰʘʝʤʳʭ ʧʦʯʚ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʙʦʨʴʙʘ ʩ ʥʝʡ // ʊ.: ʌʘʥ. 1973. 

3. Breshears D. D. [ʠ ʜʨ.]. Wind and water erosion and transport in semi-arid shrubland, grassland and forest 

ecosystems: quantifying dominance of horizontal wind-driven transport // Earth Surface Processes and Landforms. 

2003. ˉ 11 (28). C. 1189ï1209. 

4. Haberkon N. B. R., Aparicio V. C., Mendez M. J. First evidence of glyphosate and aminomethylphosphonic 

acid (AMPA) in the respirable dust (PM10) emitted from unpaved rural roads of Argentina // Science of the Total 



OóZBEKISTON AGRAR FANI XABARNOMASI  
 

68                                         ˏ ˒˞˟˚˕˗ ˍː˝ˍ˝˚˛˖ ˚ˍˠ˗˕ ˠ˔ˎ˒˗˕˞˟ˍ˚ˍ   Ο 3 (21/2 ) 2025 

Environment. 2021. (773). C. 145055. 

5. Lee J. A., Gill T. E. Multiple causes of wind erosion in the Dust Bowl // Aeolian Research. 2015. (19). C. 15ï

36. 

6. Mendez M. J., Funk R., Buschiazzo D. E. Field wind erosion measurements with Big Spring Number Eight 

(BSNE) and Modified Wilson and Cook (MWAC) samplers // Geomorphology. 2011. ˉ 1ï2 (129). C. 43ï48. 

7. Oro L. A. de, Colazo J. C., Buschiazzo D. E. RWEQ ï Wind erosion predictions for variable soil roughness 

conditions // Aeolian Research. 2016. (20). C. 139ï146. 

8. Walkley A., Black I. A. An examination of the Degtjareff method for determining soil organic matter, and a 

proposed modification of the chromic acid titration method // Soil science. 1934. ˉ 1 (37). C. 29ï38. 

9. ʇʦʣʝʚʳʝ ʠʟʤʝʨʝʥʠʷ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʙʦʦʪʙʦʨʥʠʢʦʚ Big Spring Number Eight (BSNE) ʠ 

Modified Wilson and Cook (MWAC) - ScienceDirect [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

https://www.sciencedirect.com/science/article/abs/pii/S0169555X11000390 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 15.12.2022). 

 

___________________ 

 

 

UDK: 631.854.78;631.816.1 

 

ALMASHLAB EKIS H TIZIMIDA OóSIMLIKLAR URUGóINING DALA 

UNUVCHANLIGIGA TUPROQ ZICHLIGINING TAôSIRI 
 

Mamadiyorov F.D., Qurbonov M.M., Roózmanov A.N., Mazirov M.A. 

Qarshi davlat universiteti  

ʝ-mail: farkhod.mamadiyov@gmail.com   

Mirzo Ulugóbek nomisagi Oózbekiston Milliy universiteti  

Janubiy dehqonchilik ilmiy tadqiqot instituti  

Vladimir davlat universiteti 
 

Annotatsiya. Maqolada Qashqadaryo viloyati sharoitida almashlab ekish tizimida takroriy ekin sifatida 

kungaboqarning dala unuvchanligiga tuproqning hajm ogóirligining taԁsiri boólganligi uzviy bogóliqlik asosida 

isbotlangan.  

Kalit soózlar: Oótmishdosh ekin, hajm ogóirlik, bogóliqlik, kungaboqar, oósimlik, aeratsiya, namlik, urugó, 

tuproq, harorat. 

Annotation. In the article, the effect of soil bulk density on the field fertility of sunflower as a repeated crop 

in the conditions of Kashkadarya region is proven on the basis of organic dependence. 

Keywords: Previous crop, volume weight, dependence, sunflower, plant, aeration, moisture, seed, soil, 

temperature. 

 

Kirish.  Dunyoda qishloq xoójaligida turli xil oziq-ovqat mahsulotlari ishlab chiqarishda sugóoriladigan 

maydonlar tuproqlarining unumdorlik xossalari muhim ahamiyat kasb etadi. Shuningdek, çdunyo qishloq 

xoójaligining beqaror amaliyotlari tufayli oxirgi 40 yil ichida mahsulotlarini ishlab chiqarishga layoqatli 

boólgan ekin maydonlarining degradatsiyaga uchrab, tahminan 430 million gektar yer maydonlari qisqardiè
2
. 

Shu sababli sugóoriladigan maydonlarda olib borilayotgan almashlab ekish tizimidagi oótmishdosh 

ekinlarning tuproq zichligini oózgartirishiga sabab boóladi. Bunda, sugóoriladigan maydonlarda ekilgan 

oósimlik urugólarining oónib chiqishiga taᾷsir etib, bu borada tadqiqotlar olib borish dolzarb masalalardan biri 

hisoblanadi. 

Dunyoda oziq-ovqat mahsulotlarini yetishtirishda dala ekinlarini ekish meᾷyorlari asosida xar bir 

tuproq-iqlim sharoitlari uchun xar gektar maydondan talab etiladigan maqbul koóchat undirish borasida 

ustivor yoónalishlarda tadqiqotlar olib borilmoqda. Bu borada, mintaqalarning tuproq-iqlim sharoitlaridan 

kelib chiqib, bugungi kundagi almashlab ekish tizimida oótmishdosh ekinlarning tuproq zichligiga va 

urugólarning unuvchanligiga taᾷsirini aniqlash borasidagi tadqiqotlarga alohida eᾷtibor qaratilmoqda. 

Respublikamizda sugóoriladigan tuproqlarning xossa-xususiyatlarini yaxshilashda, almashlab ekish tizimida 

                                                             
2 
https://www.fao.org/news/story/en/item/1412745/icode/ 
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oótmishdosh ekinlarning tuproq xossalariga taᾷsirini aniqlash hamda keyingi davr mobaynida mahsulot 

yetishtirish borasida agrotadbirlari olib borilib muayyan natijalarga erishilmoqda. Oózbekiston Respublikasi 

Prezidentining Qishloq xoójaligida yer va suv resurslaridan samarali foydalanish chora-tadbirlari 

toógórisidagi farmonida ç...tuproq unumdorligi va qishloq xoójaligi ekinlari hosildorligini oshirish maqsadida 

ilmiy asoslangan almashlab ekish tizimini joriy ץʠʣʠʰè boóyicha vazifalar belgilab berilgan. Shu sababli, 

qishloq xoójaligida almashlab ekish tizimida oótmishdosh ekinlarning tuproq xossalariga taᾷsirini aniqlash 

hamda keyingi davr mobaynida mahsulot yetishtirish borasida iqtisodiy jihatdan samarali boólgan 

agrotadbirlarni ishlab chiqish respublikamiz uchun dolzarb masalalardan biri hisoblanadi. 

Respublikamizning turli tuproq iqlim sharoitlarida moyli ekinlar ekish va xar gektar maydondan talab 

etiladigan urugólarni undirishda almashlab ekish tizimida oótmishdosh ekinlarning taᾷsirini aniqlash muhim 

ahamiyat kasb etadi. Bunda, almashlab ekish tizimida oótmishdosh ekinlar tuproqning hajm ogóirligiga taᾷsiri 

aniqlanadi. Tuproq hajm ogóirligini oózgarishida urugólarning unuvchanligiga taᾷsiri aniqlanib urugólarning 

unib chiqishida tuproqning hajm ogóirligi maqbullashtiradigan agrotadbirlarni ishlab chiqish muhim 

ahamiyat kasb etadi. 

Tadqiqot metodologiyasi. Urugólarning unib chiqishiga tuproq hajm ogóirligining taᾷsirini aniqlash 

boóyicha tadqiqotlar Janubiy dehqonchilik ilmiy tadqiqot institutining markaziy tajriba maydonida olib 

borildi. 

Tadqiqot xududi dengiz sathidan 338 metr balandlikda, 33,31315
0
 shimoliy kenglikda, 65,53181

0
 

sharqiy uzunlikda joylashgan. Tuproq qoplami boóz tuproqlar sharoiti boólib, chirindi va oziqa moddalar 

bilan kam darajada taôminlangan. Sizot suv sathi 5,5-6 metr, iqlimi keskin kontinental (Qarshi meteostansiya 

maôlumotlari).  

Almashlab ekish tizimida dala ekinlarini ekish va unib chiqishini aniqlashda umum kabul qilingan 

uslublarda amalga oshirildi [2; 3].  

Maôlumotlarning statistik tahlili WinQSB-2,0 hamda Microsoft Excel dasturi yordamida 

B.A.Dospexovning çMetodʳ polevogo opʳtaè uslubi boóyicha amalga oshirildi [4]. 

Tahlil va natijalar.  Sugóoriladigan maydonlarda ekilgan urugólarning unuvchanligi tuproq iqlim 

sharoitlarining taᾷsirini aniqlash maqsadida almashlab ekish tizimida takroriy ekin sifatida kungaboqar 

ekinini unuvchan urugó xisobida 96 ming dona/ga meᾷyorida ekib urugólarni dala unuvchanligi aniqlandi. 

Olingan natijalarga koóra, kuzgi bugódoy: kuzgi bugódoy ekish tizimidagi 1-variantda tuproqning hajm 

ogóirligi 1,43 g/sm
3 

tashkil qilganda, urugólarning unib chiqishi 77,6 ming dona/ga yoki ekilgan urugóning 

80,8% tashkil etishi aniqlandi (1-jadval).  

Góoóza: Kuzgi bugódoy ekish tizimidagi 2-variantda tuproqning hajm ogóirligi 1,41 g/sm
3 

tashkil 

qilganda, urugólarning unib chiqishi 82,8 ming dona/ga yoki ekilgan urugóning 86,3% tashkil etishi 

aniqlandi. Bunga nisbatan Kuzgi bugódoy+mosh: Kuzgi bugódoy ekish tizimidagi 3-variantda tuproqning 

ogóirligi 0,04 g/sm
3 
past boólganda, urugólarning unib chiqishi 7,9 ming dona/ga koóp unib chiqishi yoki dala 

unuvchanligi 8,2% yuqori boólishi aniqlandi. 

1-jadval 

 Almashlab ekish tizimida kungaboqar urugólarini unib chiqishiga tuproqning hajm 

ogóirligining taᾷsiri 

t/r  Oótmishdosh ekinlar 
Ekin 

turi  

Ekish 

meᾷyori, ming 

dona/ga  

Zichligi, 

g/sm
3
 

Dala unuvchanligi  

ming 

dona/ga 
% 

1 Kuzgi bugódoy:Kuzgi bugódoy 

K
u

n
g

a
b

o
q

a
r 96 1,43 77,6 80,8 

2 Góoóza:Kuzgi bugódoy 96 1,41 82,8 86,3 

3 Kuzgi bugódoy+mosh:Kuzgi bugódoy 96 1,37 90,7 94,5 

4 Kuzgi bugódoy+makka:Kuzgi bugódoy 96 1,35 91,3 95,1 

5 Kuzgi bugódoy+soya:Kuzgi bugódoy 96 1,38 90,2 94,0 

 

Kungaboqar urugólarining dala unuvchanligi eng yuqori boólishi Kuzgi bugódoy+makka:Kuzgi 

bugódoy ekish tizimidagi 4-variantda (tuproqning hajm ogóirligi 1,35 g/sm
3
) urugólarning unib chiqishi 91,3 

ming dona/ga yoki ekilgan urugóning 95,1% tashkil etishi aniqlandi.  

Bunga nisbatan Kuzgi bugódoy+soya:Kuzgi bugódoy ekish tizimidagi 5-variantda tuproqning ogóirligi 

0,03 g/sm
3 
yuqori boólganda, urugólarning unib chiqishi 1,1 ming dona/ga kam unib chiqishi yoki dala 
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unuvchanligi 1,1% kam boólishi aniqlandi. 

Demak, sugóoriladigan tupoq iqlim sharoitlarida tuproqlarning hajm ogóirligining ortib borishi 

natijasida, urugólarning unuvchanligi pasayib borar ekan. 

Har bir sugóoriladigan maydonlarda oóziga xos almashlab ekish tizimida olib borilgan agrotadbirlar, 

oósimlik qoldiqlarining toóplanishiga mos ravishda, uning tuproq xossalariga taᾷsir qiladi. Shuningdek, N.I. 

Shadiyeva [5; 6.] lalmikor va sugóoriladigan tuproqlarda oósimlik qoldiqlarini koóp miqdorda toóplanib 

borishi uning gumus moddasini oshirib borishga korrelyativ bogóliqligini tadqiqotlarida ilmiy asoslab 

bergan.  

Olib borgan tadqiqotlarimizda, almashlab ekish natijasida tuproqning hajm ogóirligi oózgarib 

urugólaning dala unuvchanligiga taᾷsiri boólgan (1-rasmga qarang). 

 

 
1-rasm. Hajm ogóirlik bilan dala unuvchanligi oórtasidagi bogóliqlik 

 

Shu bois, tuproqlarning hajm ogóirligi bilan urugólarning dala unuvchanligi oórtasidagi bogóliqlik 

hisoblandi. Hisob kitoblarga koóra, bular orasidagi korrelyasiya juda yuqori (y=189,64x+353,35; R
2
=0,9183; 

r=0,9582) ekanligi aniqlandi. 

Tadqiqot natijalaridan shuni anglash mumkinki, almashlab ekish tizimida oótmishdosh ekinlar va olib 

borilgan agrotadbirlar, tuproqning hajm massasiga taᾷsir qilgan. Natijada, kungaboqarning dala 

unuvchanligini pasaytirgan yoki oshirgan. Buni aniqroq yoritish lozim boóladi. Shuningdek, tuproq yuzasini 

oósimlik qoldiqlari bilan qoplash, tuproqda oósimlik qoldiqlarini toóplash, biofaolligini yaxshilash darajasiga 

koóra tuproqning zichligi oózgaradi. Tuproq zichligining oózgarishi uning nam saqlash, havo almashinish 

(aeratsiyasi) va haroratiga taᾷsir etadi. Ana endi urugólarning unuvchanligi oshiradigan asosiy omillar bu ï 

nam tuproq, aeratsiya va harorat hisoblanadi. Chunki, tuproqda nam miqdori va harorat maqbul boólishi 

unish energiyasini yaxshilaydi. Aeratsiya esa, nam va harorat maqbul boólsada, havo almashinuvi past 

boólganda, patogen mikroorganizmlar taᾷsirida urugólarning chirishi kuzatiladi. 

Xulosa. Xulosa qilib shuni taᾷkidlash joizki, almashlab ekishda oótmishdosh ekinlar tuproqda 

toóplanadigan oósimlik qoldiqlariga taᾷsir etishi, oósimlik qoldiqlarining toóplanishi esa uning hajm ogóirligini 

oózgartirishi oósimliklar urugóilarining dala unuvchanlik darajasini belgilar ekan. Shuningdek, hajm ogóirlik 

kamayib borishi urugólarning dala unuvchanligini oshirgan boólsa, aksincha, hajm ogóirlikning ortishi dala 

unuvchanligini pasaytirar ekan. Buning matematik hisoblash natijalariga koóra, dala unuvchanlikning 

oózgarishi hajm ogóirlikga bogóliq ekan. 
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ɸʥʥʦʪʘʮʠʷ. ʕʥʜʦʬʠʪʥʳʝ ʙʘʢʪʝʨʠʠ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʠ ʢʦʨʥʝʡ ʬʘʩʦʣʠ ʙʳʣʠ ʩʧʦʩʦʙʥʳ ʢ 

ʘʟʦʪʬʠʢʩʘʮʠʠ ʠ ʧʨʦʜʫʢʮʠʠ ʘʫʢʩʠʥʘ. ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʰʪʘʤʤʳ P21 ʠ P22 ʚ ʜʦʟʝ 10
6
 ʂʆɽ/ʤʣ ʫʣʫʯʰʘʣʠ 

ʨʦʩʪ ʪʝʩʪ-ʨʘʩʪʝʥʠʷ ʨʝʜʴʢʠ ʤʘʩʣʝʥʠʯʥʦʡ. ʇʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʧʦʜʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟ 

ʧʨʝʧʘʨʘʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʥʜʦʬʠʪʳ, ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʰʪʘʤʤʳ, ʘʟʦʪʬʠʢʩʘʮʠʷ, ʧʨʦʜʫʢʮʠʷ ʘʫʢʩʠʥʦʚ, 

Raphanus sativus, ʜʦʟʦʟʘʚʠʩʠʤʳʡ ʵʬʬʝʢʪ. 

Annotation. Endophytic bacteria of potato tubers and bean roots were capable of nitrogen fixation and 

auxin production. Promising strains P21 and P22 at a dose of 10
6
 CFU/ml improved the growth of the test plant 

of oilseed radish. The importance of selecting optimal doses of preparations is emphasized. 

Keywords: endophytes, promising strains, nitrogen fixation, auxin production, Raphanus sativus, dose-

dependent effect. 

 

ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʤʥʦʞʝʩʪʚʦʤ ʚʳʟʦʚʦʚ, ʚʢʣʶʯʘʷ 

ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʜʝʛʨʘʜʘʮʠʶ ʧʦʯʚ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ ʩʥʠʞʝʥʠʷ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʠʤʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʝʩʪʠʮʠʜʦʚ. ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ 

ʨʝʰʝʥʠʠ ʵʪʠʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʜʦʬʠʪʥʳʭ ʙʘʢʪʝʨʠʡ ï ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ 

ʢʦʣʦʥʠʟʠʨʫʶʪ ʚʥʫʪʨʝʥʥʠʝ ʪʢʘʥʠ ʨʘʩʪʝʥʠʡ, ʥʝ ʚʳʟʳʚʘʷ ʟʘʙʦʣʝʚʘʥʠʡ (ɹʦʙʢʦʚʘ ʠ ʜʨ. 2020; Lengrand et 

al., 2024). ʕʥʜʦʬʠʪʳ ʩʧʦʩʦʙʥʳ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʟʘ ʩʯʝʪ ʧʨʦʜʫʢʮʠʠ ʘʫʢʩʠʥʦʚ, 

ʮʠʪʦʢʠʥʠʥʦʚ ʠ ʛʠʙʙʝʨʝʣʣʠʥʦʚ (Egamberdieva et al., 2017; Kudoyarova et al., 2019). ʕʥʜʦʬʠʪʥʳʝ 

ʙʘʢʪʝʨʠʠ ʫʣʫʯʰʘʶʪ ʧʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ ʙʣʘʛʦʜʘʨʷ ʩʧʦʩʦʙʥʦʩʪʠ ʬʠʢʩʠʨʦʚʘʪʴ ʤʦʣʝʢʫʣʷʨʥʳʡ ʘʟʦʪ ʠ 

ʧʦʚʳʰʘʪʴ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ ʬʦʩʬʘʪʦʚ (Shahwar et al., 2023). ʅʝʢʦʪʦʨʳʝ ʰʪʘʤʤʳ ʵʥʜʦʬʠʪʥʳʭ ʙʘʢʪʝʨʠʡ 

ʧʦʜʘʚʣʷʶʪ ʨʦʩʪ ʬʠʪʦʧʘʪʦʛʝʥʦʚ ʟʘ ʩʯʝʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʠʥʜʫʢʮʠʠ 

ʩʠʩʪʝʤʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ (Chen et al., 2024; Pei et al., 2021; Chebotar et al., 2024). ʅʝʩʤʦʪʨʷ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʠʟʫʯʝʥʠʠ ʵʥʜʦʬʠʪʥʳʭ ʙʘʢʪʝʨʠʡ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʥʦʚʳʭ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʰʪʘʤʤʦʚ, ʪʘʢ ʢʘʢ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʰʪʘʤʤ ʤʦʞʝʪ ʧʦ-ʨʘʟʥʦʤʫ ʚʣʠʷʪʴ ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ 

ʠ ʜʘʞʝ ʩʦʨʪʘ ʨʘʩʪʝʥʠʡ (ʂʦʨʰʫʥʦʚʘ ʠ ʜʨ., 2018; ɻʘʨʠʧʦʚʘ ʠ ʜʨ., 2020). ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʨʦʚʝʩʪʠ 

ʩʢʨʠʥʠʥʛ ʥʦʚʳʭ ʰʪʘʤʤʦʚ ʠ ʦʧʨʝʜʝʣʠʪʴ ʜʦʟʳ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʱʠʭ ʥʘ 

ʨʦʩʪ ʪʝʩʪ-ʨʘʩʪʝʥʠʷ ʨʝʜʴʢʠ ʤʘʩʣʝʥʠʯʥʦʡ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʥʜʦʬʠʪʥʳʝ ʙʘʢʪʝʨʠʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠʟ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ (Solanum 

https://www.fao.org/news/story/en/item/1412745/icode/
mailto:viktoria030700@mail.ru
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tuberosum) ʠ ʢʦʨʥʝʡ ʬʘʩʦʣʠ (Phaseolus vulgaris). ʇʦʚʝʨʭʥʦʩʪʥʦ ʩʪʝʨʠʣʠʟʦʚʘʥʥʳʝ 70% ʵʪʘʥʦʣʦʤ 

ʢʫʩʦʯʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʢʘʥʝʡ ʚʳʢʣʘʜʳʚʘʣʠ ʥʘ ʪʚʝʨʜʫʶ ʩʠʥʪʝʪʠʯʝʩʢʫʶ ʩʨʝʜʫ Potato dextrose agar, 

ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 32  ʚ ʪʝʯʝʥʠʠ 24 ʯʘʩʦʚ. ʋ ʧʦʣʫʯʝʥʥʳʭ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ 

ʦʧʠʩʳʚʘʣʠ ʤʦʨʬʦʣʦʛʦ-ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʣʦʥʠʡ, ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʣʠ ʦʢʨʘʰʝʥʥʳʝ ʧʦ ɻʨʘʤʫ 

ʢʣʝʪʢʠ ʙʘʢʪʝʨʠʡ. ʀʩʧʦʣʴʟʫʷ ʩʠʩʪʝʤʳ ʠʥʜʠʢʘʪʦʨʥʦʡ ʙʫʤʘʞʥʦʡ (ɸʆ ʅʇʆ ʄʠʢʨʦʛʝʥ), ʘʥʘʣʠʟʠʨʦʚʘʣʠ 

ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʰʪʘʤʤʦʚ: ʦʢʩʠʜʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʰʪʘʤʤʦʚ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʫʪʠʣʠʟʘʮʠʠ ʫʛʣʝʚʦʜʦʚ ʠ ʤʥʦʛʦʘʪʦʤʥʳʭ ʩʧʠʨʪʦʚ, ʘʢʪʠʚʥʦʩʪʴ ɓ-ʛʘʣʘʢʪʦʟʠʜʘʟʳ, 

ʬʝʥʠʣʘʣʘʥʠʥʜʝʟʘʤʠʥʘʟʳ, ʫʨʝʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʦʧʨʝʜʝʣʠʪʴ ʠʥʜʦʣʦʦʙʨʘʟʦʚʘʥʠʝ. ʇʨʦʜʫʢʮʠʶ 

ʠʥʜʦʣʠʣ-3-ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ (ʀʋʂ) ʚ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʫʣʴʪʫʨʝ (1Ĭ10
8
 ʂʆɽ/ʤʣ) ʦʧʨʝʜʝʣʷʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʘʛʝʥʪʘ ʉʘʣʴʢʦʚʩʢʦʛʦ (Malik ʝt al., 2011). ʌʠʢʩʘʮʠʶ ʘʟʦʪʘ ʪʝʩʪʠʨʦʚʘʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʝʟʘʟʦʪʥʦʡ ʩʨʝʜʳ ʕʰʙʠ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʚ ʪʝʯʝʥʠʝ 72 ʯ ʧʨʠ 28 Áʉ (ʅʝʪʨʫʩʦʚ ʠ 

ʜʨ., 2005). ʈʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʰʪʘʤʤʦʚ ʦʮʝʥʠʚʘʣʠ ʧʦ ɻʆʉʊ 33777-2016, ʠʩʧʦʣʴʟʫʷ 

ʪʝʩʪ-ʦʙʲʝʢʪ ʨʝʜʴʢʫ ʤʘʩʣʝʥʠʯʥʫʶ (Raphanus sativus), ʩʦʨʪ ʌʠʦʣʠʥʘ, ɸʇʂ ʂʦʣʦʩ. ʐʪʘʤʤʳ 

ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʥʘ ʞʠʜʢʦʡ ʩʨʝʜʝ Luria-Bertani ʚ ʪʝʨʤʦʩʪʘʪʠʨʫʝʤʦʤ ʰʝʡʢʝʨʝ ʧʨʠ t = 37 , 180 

ʦʙ./ʤʠʥ. ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʨʘʙʦʯʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 10
8 
ʂʆɽ/ʤʣ, ʟʘʪʝʤ ʤʝʪʦʜʦʤ ʜʝʩʷʪʠʢʨʘʪʥʳʭ ʨʘʟʚʝʜʝʥʠʡ 

ʧʦʣʫʯʠʣʠ ʩʫʩʧʝʥʟʠʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 10
4
 ʂʆɽ/ʤʣ. ʉʝʤʝʥʘ ʠʥʦʢʫʣʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ 

ʟʘʤʘʯʠʚʘʥʠʷ ʚ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ ʚ ʪʝʯʝʥʠʠ 1 ʯ. ʉʝʤʝʥʘ ʨʘʩʢʣʘʜʳʚʘʣʠ ʚ ʯʘʰʢʠ ʇʝʪʨʠ ʧʦ 50 

ʰʪʫʢ ʥʘ ʫʚʣʘʞʥʝʥʥʳʡ ʬʠʣʴʪʨ ʠ ʧʨʦʨʘʱʠʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ 23 . ʈʦʩʪʦʚʳʝ ʧʘʨʘʤʝʪʨʳ 

ʧʨʦʨʦʩʪʢʦʚ ʦʮʝʥʠʚʘʣʠ ʥʘ 3-ʠ ʩʫʪʢʠ. ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʠ ʨʘʩʪʝʥʠʷ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʵʢʚʠʚʘʣʝʥʪʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʚʦʜʳ. ɺ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʘ ʙʳʣ ʚʳʙʨʘʥ ʰʪʘʤʤ Bacillus subtilis 26ɼ ï ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʦʩʥʦʚʘ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʠʦʧʨʝʧʘʨʘʪʘ çʌʠʪʦʩʧʦʨʠʥ-ʄè, ʅɺʇ ɹʘʰʀʥʢʦʤ. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ ʦʧʠʩʘʪʝʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ Microsoft Excel. ɺ 

ʪʘʙʣʠʮʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʥʠʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʠ ʠʭ ʩʪʘʥʜʘʨʪʥʳʝ ʦʰʠʙʢʠ ʧʨʠ ʨ < 0,05.  

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ. ʂʣʝʪʢʠ ʚʳʜʝʣʝʥʥʳʭ ʰʪʘʤʤʦʚ ʠʤʝʣʠ ʤʦʨʬʦʪʠʧ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʘʵʨʦʙʥʳʭ, ʧʦʜʚʠʞʥʳʭ ʧʘʣʦʯʝʢ. ʀʟʦʣʷʪ P21 ʬʦʨʤʠʨʦʚʘʣ ʢʦʣʦʥʠʠ ʤʦʣʦʯʥʦʛʦ ʮʚʝʪʘ ʩ ʧʣʦʩʢʠʤ 

ʧʨʦʬʠʣʝʤ, ʨʦʚʥʳʤ ʢʨʘʝʤ, ʤʘʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʨʦʩʪ ʧʦ ʰʪʨʠʭʫ ʯʝʪʢʦʚʠʜʥʳʡ. ʀʟʦʣʷʪ P22 

ʦʙʨʘʟʦʚʳʚʘʣ ʢʦʣʦʥʠʠ ʤʦʣʦʯʥʦʛʦ ʮʚʝʪʘ ʨʠʟʦʠʜʥʦʡ ʬʦʨʤʳ ʩ ʧʣʦʩʢʠʤ ʧʨʦʬʠʣʝʤ ʠ ʤʘʪʦʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ, ʨʦʩʪ ʧʦ ʰʪʨʠʭʫ ʨʠʟʦʠʜʥʳʡ. ʀʟʦʣʷʪ P25 ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʢʦʣʦʥʠʷʤʠ ʙʝʣʦʛʦ ʮʚʝʪʘ, 

ʢʨʫʛʣʦʡ ʬʦʨʤʳ ʩ ʬʝʩʪʦʥʯʘʪʳʤ ʢʨʘʝʤ, ʧʨʦʬʠʣʴ ʧʣʦʩʢʠʡ, ʧʦʚʝʨʭʥʦʩʪʴ ʤʘʪʦʚʘʷ, ʨʦʩʪ ʧʦ ʰʪʨʠʭʫ 

ʩʧʣʦʰʥʦʡ ʩ ʚʦʣʥʠʩʪʳʤ ʢʨʘʝʤ. ʀʟʦʣʷʪ V1 ʠʤʝʣ ʢʦʣʦʥʠʠ ʤʦʣʦʯʥʦʛʦ ʮʚʝʪʘ ʢʨʫʛʣʦʡ ʬʦʨʤʳ ʩ 

ʬʝʩʪʦʥʯʘʪʳʤ ʢʨʘʝʤ, ʧʨʦʬʠʣʴ ʢʦʣʦʥʠʠ ʧʣʦʩʢʠʡ, ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʣʦʥʠʠ ʤʦʨʱʠʥʠʩʪʘʷ, ʨʦʩʪ ʧʦ ʰʪʨʠʭʫ 

ʩʧʣʦʰʥʦʡ ʩ ʚʦʣʥʠʩʪʳʤ ʢʨʘʝʤ. ʀʟʦʣʷʪ V2 ʦʙʨʘʟʦʚʳʚʘʣ ʢʦʣʦʥʠʠ ʤʦʣʦʯʥʦʛʦ ʮʚʝʪʘ ʢʨʫʛʣʦʡ ʬʦʨʤʳ ʩ 

ʬʝʩʪʦʥʯʘʪʳʤ ʢʨʘʝʤ, ʧʨʦʬʠʣʴ ʢʦʣʦʥʠʠ ʧʣʦʩʢʠʡ, ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʣʦʥʠʠ ʤʘʪʦʚʘʷ, ʨʦʩʪ ʧʦ ʰʪʨʠʭʫ 

ʩʧʣʦʰʥʦʡ ʩ ʚʦʣʥʠʩʪʳʤ ʢʨʘʝʤ. ʇʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʰʪʘʤʤʳ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʙʘʢʪʝʨʠʷʤ 

ʨʦʜʘ Bacillus.  

ʊʘʙʣʠʮʘ 1 

ʌʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʥʦʚʳʭ ʰʪʘʤʤʦʚ  

ʉʚʦʡʩʪʚʘ 
ʐʪʘʤʤʳ 

26ɼ V1 V2 P21 P22 P25 

ʆʢʩʠʜʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ - + - + + - 

ʋʪʠʣʠʟʘʮʠʷ ʫʛʣʝʚʦʜʦʚ ʠ 

ʤʥʦʛʦʘʪʦʤʥʳʭ ʩʧʠʨʪʦʚ 
+ + + + + + 

ɓ-ʛʘʣʘʢʪʦʟʠʜʘʟʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ 
- + + - - - 

ʀʥʜʦʣʦʦʙʨʘʟʦʚʘʥʠʝ - - - - - - 

ʋʨʝʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ + + + - - - 

ɸʢʪʠʚʥʦʩʪʴ ʬʝʥʠʣ-

ʘʣʘʥʠʥʜʝʟʘʤʠʥʘʟʳ 
- - + + + + 

ʉʧʦʩʦʙʥʦʩʪʴ ʢ 

ʘʟʦʪʬʠʢʩʘʮʠʠ 
+ + + + + + 

ʀʋʂ, ʤʢʛ/ʤʣ 31,0Ñ2,4 12,1Ñ1,4 10,0Ñ1,1 27,3Ñ1,9 25,4Ñ1,6 29,6Ñ3,5 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʙʘʢʪʝʨʠʡ (ʪʘʙʣ. 1) ʚʩʝ ʚʳʜʝʣʝʥʥʳʝ 

ʰʪʘʤʤʳ, ʢʘʢ ʠ ʵʪʘʣʦʥʥʳʡ ʰʪʘʤʤ Bacillus subtilis 26ɼ, ʫʪʠʣʠʟʠʨʦʚʘʣʠ ʫʛʣʝʚʦʜʳ ʠ ʤʥʦʛʦʘʪʦʤʥʳʝ 
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ʩʧʠʨʪʳ, ʧʦʢʘʟʘʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʬʠʢʩʘʮʠʠ ʘʟʦʪʘ ʠ ʥʝ ʦʙʨʘʟʦʚʳʚʘʣʠ ʠʥʜʦʣ. ɸʢʪʠʚʥʦʩʪʴ ɓ-

ʛʘʣʘʢʪʦʟʠʜʘʟʳ ʧʨʦʷʚʣʷʣʠ ʪʦʣʴʢʦ ʰʪʘʤʤʳ, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʬʘʩʦʣʠ ï V1 ʠ V2. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʀʋʂ ʧʨʦʜʫʮʠʨʦʚʘʣ ʵʪʘʣʦʥʥʳʡ ʰʪʘʤʤ Bacillus subtilis 26ɼ, ʘ ʥʘʠʤʝʥʴʰʝʝ ï ʰʪʘʤʤʳ V1 ʠ V2. ʉʣʘʙʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʦʜʫʢʮʠʠ ʀʋʂ ʫ ʰʪʘʤʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʬʘʩʦʣʠ, ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʚʳʩʦʢʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʙʦʙʦʚʳʭ ʨʘʩʪʝʥʠʡ ʢ ʘʫʢʩʠʥʫ, ʪʘʢ ʢʘʢ ʝʛʦ ʠʟʙʳʪʦʢ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʪʦʢʩʠʯʝʩʢʦʝ 

ʜʝʡʩʪʚʠʝ ʥʘ ʨʦʩʪ ʨʘʩʪʝʥʠʡ (Yamagami et al., 2004; ʄʘʪʶʥʠʥʘ ʠ ʜʨ., 2023). 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʰʪʘʤʤʦʚ ʥʘ ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʨʝʜʴʢʠ ʤʘʩʣʝʥʠʯʥʦʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʨʘʜʠʝʥʪ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ ʦʪ 10
4 
ʜʦ 10

8 
ʂʆɽ/ʤʣ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʚʳʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʨʘʙʦʯʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʢʣʝʪʦʢ ʜʣʷ ʠʥʦʢʫʣʷʮʠʠ ʜʚʫʜʦʣʴʥʳʭ 

ʨʘʩʪʝʥʠʡ. ɺʳʩʦʢʘʷ ʜʦʟʘ ʙʘʢʪʝʨʠʡ 10
8 
ʂʆɽ/ʤʣ ʦʢʘʟʳʚʘʣʘ ʠʥʛʠʙʠʨʫʶʱʠʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʦʩʪ ʧʦʙʝʛʦʚ 

ʨʝʜʴʢʠ ʤʘʩʣʝʥʠʯʥʦʡ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ, ʜʣʠʥʘ ʛʣʘʚʥʦʛʦ ʢʦʨʥʷ ʙʳʣʘ ʣʠʙʦ ʤʝʥʴʰʝ, ʣʠʙʦ ʥʘ ʫʨʦʚʥʝ 

ʢʦʥʪʨʦʣʷ (ʪʘʙʣ. 2). ʕʪʘʣʦʥʥʳʡ ʰʪʘʤʤ 26ɼ ʦʢʘʟʘʣ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʪʦʣʴʢʦ ʥʘ ʨʦʩʪ ʧʦʙʝʛʦʚ, 

ʧʨʠ ʚʥʝʩʝʥʠʠ ʙʘʢʪʝʨʠʡ ʚ ʜʦʟʝ 10
6
 ʂʆɽ/ʤʣ ʜʣʠʥʘ ʧʦʙʝʛʘ ʚ 1,6 ʨʘʟ ʧʨʝʚʳʰʘʣʘ ʫʨʦʚʝʥʴ ʢʦʥʪʨʦʣʷ. 

ʅʘʠʙʦʣʴʰʝʝ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʜʝʡʩʪʚʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʰʪʘʤʤʘʤʠ ʈ21 ʠ 

P22 ʚ ʜʦʟʝ 10
6
 ʂʆɽ/ʤʣ. ɼʣʠʥʘ ʢʦʨʥʷ ʙʳʣʘ ʚ 3 ʨʘʟʘ ʠ 2,3 ʨʘʟʘ ʚʳʰʝ ʫʨʦʚʥʷ ʢʦʥʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ 

ʜʣʠʥʘ ʧʦʙʝʛʘ ï ʚ 1,6 ʨʘʟ ʚʳʰʝ ʫʨʦʚʥʷ ʢʦʥʪʨʦʣʷ. ʆʙʨʘʙʦʪʢʘ ʰʪʘʤʤʘʤʠ V1 ʠ V2 ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ 

ʫʚʝʣʠʯʝʥʠʶ ʜʣʠʥʳ ʧʦʙʝʛʘ ʥʘ 32% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʥʝ ʦʢʘʟʳʚʘʷ ʧʨʠ ʵʪʦʤ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʨʦʩʪ ʢʦʨʥʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʜʦʟʘ ʚʥʝʩʝʥʠʷ ʚʳʜʝʣʝʥʥʳʭ ʰʪʘʤʤʦʚ ï 

10
6 
ʂʆɽ/ʤʣ, ʧʨʝʚʳʰʝʥʠʝ ʢʦʪʦʨʦʡ ʜʦʟʳ ʚ 100 ʨʘʟ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʠʥʛʠʙʠʨʦʚʘʥʠʶ ʨʦʩʪʘ 

ʨʘʩʪʝʥʠʡ ʨʝʜʴʢʠ ʤʘʩʣʝʥʠʯʥʦʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʩʪʠʤʫʣʠʨʫʶʱʠʤʠ ʠ 

ʠʥʛʠʙʠʨʫʶʱʠʤʠ ʜʦʟʘʤʠ ʚʥʝʩʝʥʠʷ ʰʪʘʤʤʦʚ ʠ ʫʨʦʚʥʝʤ ʧʨʦʜʫʢʮʠʠ ʠʤʠ ʀʋʂ in vitro ʥʦʩʠʪ ʭʘʨʘʢʪʝʨ 

ʥʝʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʠ, ʠʤʝʶʱʝʡ ʭʘʨʘʢʪʝʨ ʢʫʧʦʣʦʦʙʨʘʟʥʦʡ ʢʨʠʚʦʡ.   

ʊʘʙʣʠʮʘ 2 

ʈʦʩʪʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʪʨʝʭʩʫʪʦʯʥʳʭ ʧʨʦʨʦʩʪʢʦʚ ʨʝʜʴʢʠ ʤʘʩʣʝʥʠʯʥʦʡ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʰʪʘʤʤʘʤʠ ʙʘʢʪʝʨʠʡ ʚ ʨʘʟʥʳʭ ʜʦʟʘʭ  

ɺʘʨʠʘʥʪ 

ɼʣʠʥʘ ʢʦʨʥʷ, ʩʤ 

ɺʦʜʘ 
ɼʦʟʘ ʙʘʢʪʝʨʠʡ, ʂʆɽ/ʤʣ 

10
4
 10

5
 10

6
 10

7
 10

8
 

ʂʦʥʪʨʦʣʴ 1,25Ñ0,16
d 

     
26ɼ 

 
0,97Ñ0,16

c 
1,10Ñ0,21

d
 1,22Ñ0,20

d
 1,18Ñ0,20

d 
0,55Ñ0,12

ʘb
 

V1 
 

0,75Ñ0,10
b
 0,90Ñ0,13

c 
0,90Ñ0,15

c
 1,08Ñ0,20

cd 
0,50Ñ0,07

ʘ
 

V2 
 

1,17Ñ0,19
d 

0,88Ñ0,13
bc 

1,38Ñ0,18
d 

0,68Ñ0,13
b 

1,01Ñ0,19
c
 

P21 
 

1,82Ñ0,21
e 

1,14Ñ0,25
d 

3,84Ñ0,31
g 

3,19Ñ0,32
fg 

1,03Ñ0,15
cd

 

P22 
 

2,77Ñ0,32
f 

1,82Ñ0,33
e
 2,89Ñ0,35

f 
1,71Ñ0,32

e
 0,47Ñ0,16

ʘ
 

P25 
 

2,66Ñ0,30
f 

1,37Ñ0,22
d 

0,77Ñ0,32
bc

 1,50Ñ0,17
e 

0,55Ñ0,14
ʘb 

ɺʘʨʠʘʥʪ 

ɼʣʠʥʘ ʧʦʙʝʛʘ, ʩʤ 

ɺʦʜʘ 
ʂʦʥʮʝʥʪʨʘʮʠʷ ʙʘʢʪʝʨʠʡ ʂʆɽ/ʤʣ 

10
4
 10

5
 10

6
 10

7
 10

8
 

ʂʦʥʪʨʦʣʴ 0,50Ñ0,05
c 

     
26ɼ 

 
0,71Ñ0,08

d
 0,75Ñ0,20

d
 0,81Ñ0,14

de
 0,61Ñ0,08

c 
0,30Ñ0,10

b 

V1 
 

0,51Ñ0,08
c 

0,65Ñ0,12
cd

 0,66Ñ0,14
cd

 0,61Ñ0,12
c 

0,14Ñ0,10
a 

V2 
 

0,66Ñ0,13
cd

 0,50Ñ0,09
c 

0,65Ñ0,09
cd 

0,37Ñ0,06
b 

0,31Ñ0,08
b 

P21 
 

1,06Ñ0,14
f 

0,73Ñ0,11
d
 0,83Ñ0,11

de
 0,76Ñ0,12

d
 0,44Ñ0,06

bc 

P22 
 

0,60Ñ0,10
c 

0,50Ñ0,12
c 

0,81Ñ0,13
de

 0,63Ñ0,12
c
 0,17Ñ0,11

a 

P25 
 

0,70Ñ0,12
d
 0,76Ñ0,09

d
 0,51Ñ0,08

c 
0,88Ñ0,12

e
 0,36Ñ0,08

b
 

ʇʨʠʤʝʯʘʥʠʝ: ʨʘʟʥʳʝ ʙʫʢʚʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ ʧʨʠ ʨ < 0,05 

 

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʥʦʚʳʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʰʪʘʤʤʳ ʵʥʜʦʬʠʪʥʳʭ ʙʘʢʪʝʨʠʡ, ʦʙʣʘʜʘʶʱʠʝ ʧʦʪʝʥʮʠʘʣʦʤ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʚʫʜʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʰʪʘʤʤʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʬʠʢʩʘʮʠʠ ʘʟʦʪʘ ʠ ʧʨʦʜʫʢʮʠʠ ʠʥʜʦʣʠʣʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ. ɺʳʷʚʣʝʥʦ 2-3-ʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ 

ʢʦʨʥʷ ʠ 1,5-ʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʧʦʙʝʛʘ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ ʨʝʜʴʢʠ ʤʘʩʣʝʥʠʯʥʦʡ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʰʪʘʤʤʘʤʠ ʈ21 ʠ ʈ22 ʚ ʜʦʟʝ 10
6 
ʂʆɽ/ʤʣ. ʇʦʚʳʰʝʥʠʝ ʨʘʙʦʯʝʡ ʜʦʟʳ ʙʘʢʪʝʨʠʡ ʜʦ 10

8 
ʂʆɽ/ʤʣ 

ʧʨʠʚʦʜʠʣʦ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʠʥʛʠʙʠʨʦʚʘʥʠʶ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʙʨʘʙʦʪʦʢ, ʯʪʦ 



OóZBEKISTON AGRAR FANI XABARNOMASI  
 

74                                         ˏ ˒˞˟˚˕˗ ˍː˝ˍ˝˚˛˖ ˚ˍˠ˗˕ ˠ˔ˎ˒˗˕˞˟ˍ˚ˍ   Ο 3 (21/2 ) 2025 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʩʧʝʮʠʬʠʯʥʦʛʦ ʧʦʜʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʨʘʩʪʝʥʠʡ.  
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ʋɼʂ 631.61; 631.8 

 

ʂʆʃʀʏɽʉʊɺɽʅʅʓɽ ʀ ʂɸʏɽʉʊɺɽʅʅʓɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ 

ʉʆʉʊʆʗʅʀʗ ʆʈɻɸʅʀʏɽʉʂʆɻʆ ɺɽʑɽʉʊɺɸ ɺ ɸɻʈʆʕʂʆ 

ʉʀʉʊɽʄɸʍ ʈɸɿʅʆʁ ʀʅʊɽʅʉʀɺʅʆʉʊʀ 
ʄʘʪʶʢ ʅ.ʉ., ʄʘʟʠʨʦʚ ʄ.ɸ., ʋʩʤʘʥʦʚ ʈ.ʈ., ɿʘʚʝʨʪʢʠʥ ʀ.ɸ. 

ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ - ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ (ʛ.ʄʦʩʢʚʘ) 

 
ɸʥʥʦʪʘʮʠʷ. ɺʧʝʨʚʳʝ ʟʘ 110-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɼʣʠʪʝʣʴʥʦʛʦ ʦʧʳʪʘ ʈɻɸʋ-ʄʉʍɸ 

ʠʤʝʥʠ ʂ.ɸ.ʊʠʤʠʨʷʟʝʚʘ ʜʣʷ ʫʩʣʦʚʠʡ ʶʞʥʦʡ ʯʘʩʪʠ ʪʘʝʞʥʦ-ʣʝʩʥʦʡ ʟʦʥʳ ʈʦʩʩʠʠ ʜʘʥʘ ʫʛʣʫʙʣʝʥʥʘʷ ʦʮʝʥʢʘ 

ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʥʘ ʥʠʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʩ ʨʘʟʥʦʡ ʚʝʣʠʯʠʥʦʡ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ɸʛʨʦʵʢʦʩʠʩʪʝʤʳ, ʦʨʛʘʥʠʯʝʩʢʠʡ ʫʛʣʝʨʦʜ, ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʬʫʣʴʚʦʢʠʩʣʦʪʳ, 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʫʙʩʠʜʠʠ, ʮʝʥʪʨʘʣʴʥʘʷ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʘʷ ʯʘʩʪʴ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ 

Annotation. For the first time in the 110-year period of operation of the Long-term experience of the 

Russian State Agricultural Academy named after K.A.Timiryazev, for the conditions of the southern part of the 

taiga forest zone of Russia, an in-depth assessment of the dynamics of changes in the parameters of the 

ecological state of various agroecosystems under the influence of anthropogenic factors with different amounts 

of energy subsidies, which is expressed by quantitative and qualitative characteristics of changes in the state of 

organic matter, has been given. 

Keywords. Agroecosystems, organic carbon, humic acids, fulvbiochemical processes, energy subsidies, 

central and peripheral part of organic matter 

 

ɺʚʝʜʝʥʠʝ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʶʞʥʦʡ ʯʘʩʪʠ ʪʘʝʞʥʦ-ʣʝʩʥʦʡ ʟʦʥʳ 

ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ (ʙʦʣʝʝ 110 ʣʝʪ) ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʥʠʭ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʩ ʨʘʟʥʦʡ 

ʚʝʣʠʯʠʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʫʙʩʠʜʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʥʦʟʥʳʭ 

ʤʦʜʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʛʨʦʙʠʦʛʝʦʮʝʥʦʟʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʩʦʭʨʘʥʝʥʠʝ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʨʘʟʥʳʤ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʘʤ. 

ɸʥʘʣʠʟ ʧʦ ʣʠʪʝʨʘʪʫʨʳ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʯʚʘ, ʢʘʢ 

ʩʣʦʞʥʘʷ ʙʠʦʭʠʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʠʟʤʝʥʷʝʪ ʚʩʝ ʪʦʧʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʧʨʠʩʫʱʠʝ ʜʘʥʥʦʤʫ 

ʪʠʧʫ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʪʨʝʤʷʩʴ ʢ ʨʘʚʥʦʚʝʩʥʦʤʫ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʩ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʥʦʨʤʦʡ ʠ ʙʠʦʮʝʥʦʟʦʤ, ʨʘʟʚʠʪʳʤ ʥʘ ʥʝʡ (ʄʘʟʠʨʦʚ ʄ.ɸ., 2017). ʇʦʢʘʟʘʪʝʣʝʤ ʚʳʩʦʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʨʘʟʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʟʘʤʢʥʫʪʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ ʚʝʱʝʩʪʚ ʚ ʙʠʦʮʝʥʦʟʝ ʠ ʥʠʟʢʘʷ 

ʩʪʝʧʝʥʴ ʘʙʠʦʪʠʯʥʦʩʪʠ ʧʦʯʚʳ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʝʛʦ ʨʝʘʢʮʠʶ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʚʦʟʜʝʡʩʪʚʠʷ 

ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ (ʉʦʨʦʢʠʥ ʀ.ɹ., 2008; ʉʳʯʝʚ ɺ.ɻ., 2017). 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʧʦʯʚ ʚʳʨʘʞʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʦʪʨʘʞʘʶʱʠʤʠ ʠʟʤʝʥʝʥʠʷ ʛʫʤʫʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʝʚʨʘʱʝʥʠʷ ʠ ʘʢʢʫʤʫʣʷʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʠ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʭ (ʐʝʚʯʝʥʢʦ ɺ.ɸ.,2022). 

ʀʟ-ʟʘ ʥʘʨʫʰʝʥʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ ʚʝʱʝʩʪʚ ʟʘ ʩʯʝʪ ʦʪʯʫʞʜʝʥʠʷ 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʩ ʫʨʦʞʘʝʤ ʧʘʜʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚ ʚ ʘʛʨʦʮʝʥʦʟʘʭ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʝʤʢʦʩʪʴ (ʉʦʣʦʚʴʝʚ ɸ.ʄ.,2020). ʀʟ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʧʦʯʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʛʨʘʥʠʯʝʥʥʦʝ ʯʠʩʣʦ ʚʘʞʥʳʭ ʧʨʷʤʳʭ  ʠ ʦʙʨʘʪʥʳʭ 

ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʦʯʚʦʡ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʥʫʪʨʠ ʧʦʯʚʳ, 

ʚʘʞʥʝʡʰʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʠ ʟʘʧʘʩʳ ʛʫʤʫʩʘ (ʄʘʪʶʢ,2012). ɻʫʤʫʩʦʚʳʝ ʚʝʱʝʩʪʚʘ 

ʷʚʣʷʶʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʘʛʝʥʪʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʨʘʩʪʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, 

ʧʦʵʪʦʤʫ ʧʦʪʝʨʠ ʛʫʤʫʩʘ ʚ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʭ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʠʥʪʝʛʨʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʝʛʨʘʜʘʮʠʠ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʘʛʨʦʙʠʦʛʝʦʮʝʥʦʟʦʚ (ʈʦʤʘʥʝʥʢʦʚ ɺ.ɸ., 2009). 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʜʣʠʪʝʣʴʥʦʤ ʧʦʣʝʚʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ 

ʈɻɸʋ-ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ, ʟʘʣʦʞʝʥʥʦʤ ʧʨʦʬʝʩʩʦʨʦʤ ɼʦʷʨʝʥʢʦ ɸ.ɻ. ʚ 1912 ʛʦʜʫ. 

ʆʙʲʝʢʪʘʤʠ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʘʛʨʦʵʢʦʩʠʩʪʝʤʳ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʩʦʦʪʥʦʰʝʥʠʶ ʚʣʦʞʝʥʥʳʭ ʠ ʦʪʯʫʞʜʝʥʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʩʫʙʩʠʜʠʡ: 

ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʝ ï ʧʦʣʝ 110-ʣʝʪʥʝʛʦ ʯʠʩʪʦʛʦ ʧʘʨʘ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʫʛʣʝʨʦʜʘ ʥʘ ʫʨʦʚʥʝ ʢʚʘʟʠʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʦʙʝʩʧʝʯʝʥʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ (0,6 

ï 0,7 % ʉʦʨʛ) ʠ ʦʯʝʥʴ ʥʠʟʢʠʤʠ ʟʘʧʘʩʘʤʠ ʛʫʤʫʩʘ (36,6 ʪ/ʛʘ) ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʵʥʝʨʛʠʠ, ʥʘʢʦʧʣʝʥʥʦʡ 

ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʢ ʧʦʪʝʨʷʤ ʵʥʝʨʛʠʠ ʧʨʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʛʫʤʫʩʘ ʢʘʢ 1:9. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ 3,2 

ʪʳʩ. ʄɼʞ; 

ʢʦʤʧʨʦʤʠʩʥʳʝ ï ʤʥʦʛʦʣʝʪʥʷʷ (ʙʦʣʝʝ 85 ʣʝʪ) ʟʘʣʝʞʴ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʉʦʨʛ 1,3-1,4 % ʠ ʟʘʧʘʩʘʤʠ 

ʛʫʤʫʩʘ ï 79,8 ʪ/ʛʘ) ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʵʥʝʨʛʠʠ, ʥʘʢʦʧʣʝʥʥʦʡ ʤʥʦʛʦʣʝʪʥʠʤʠ ʜʠʢʦʨʘʩʪʫʱʠʤʠ ʨʘʩʪʝʥʠʷʤʠ 

ʢ ʵʥʝʨʛʠʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʛʫʤʫʩʘ ʢʘʢ 10:1. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ 92,8 ʪʳʩ. ʄɼʞ/ʛʘ; 

ʵʢʩʪʝʥʩʠʚʥʳʝ ï ʤʦʥʦʢʫʣʴʪʫʨʳ ʷʨʦʚʳʭ ʟʝʨʥʦʚʳʭ (ʷʯʤʝʥʴ), ʪʝʭʥʠʯʝʩʢʠʭ (ʣʝʥ) ʠ ʧʨʦʧʘʰʥʳʭ 

ʢʫʣʴʪʫʨ (ʢʘʨʪʦʬʝʣʴ) ʥʘ ʬʦʥʝ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʠ ʠʟʚʝʩʪʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʉʦʨʛ 0,8-0,9 %, ʟʘʧʘʩʘʤʠ ʛʫʤʫʩʘ 
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56,2 ʪ/ʛʘ ʠ ʩʦʦʪʥʦʰʝʥʠʝʤ ʧʦʩʪʫʧʠʚʰʝʡ ʵʥʝʨʛʠʠ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʢ ʦʪʯʫʞʜʝʥʥʦʡ ʩ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʛʫʤʫʩʘ, ʦʩʥʦʚʥʦʡ ʠ ʧʦʙʦʯʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʢʘʢ 1:2. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ 55,9 ʪʳʩ. 

ʄɼʞ/ʛʘ. 

ʠʥʪʝʥʩʠʚʥʳʝ ï ʩʝʚʦʦʙʦʨʦʪʥʳʝ ʫʯʘʩʪʢʠ ʩ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʩ 

1950 ʛ. ʧʦʩʣʝ 38-ʣʝʪʥʝʛʦ ʯʠʩʪʦʛʦ ʧʘʨʘ ʥʘ ʬʦʥʝ ʚʥʝʩʝʥʠʷ N100P150K120 ʠ 17 ʪ/ʛʘ ʥʘʚʦʟʘ ʝʞʝʛʦʜʥʦ ʩ 

ʩʦʦʪʥʦʰʝʥʠʝʤ ʧʦʩʪʫʧʠʚʰʝʡ ʵʥʝʨʛʠʠ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ, ʤʠʥʝʨʘʣʴʥʳʤʠ ʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ 

ʫʜʦʙʨʝʥʠʷʤʠ ʢ ʝʝ ʧʦʪʝʨʷʤ ʟʘ ʩʯʝʪ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʛʫʤʫʩʘ ʠ ʦʪʯʫʞʜʝʥʠʷ ʩ ʦʩʥʦʚʥʦʡ ʠ ʧʦʙʦʯʥʦʡ 

ʧʨʦʜʫʢʮʠʝʡ ʢʘʢ 1:1,7, ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʉʦʨʛ 1,2-1,3 %, ʠ ʟʘʧʘʩʘʤʠ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ 66,7 ʪ/ʛʘ. 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ 101,3 ʪʳʩ. ʄɼʞ/ʛʘ. 

ʩʚʝʨʭʠʥʪʝʥʩʠʚʥʳʝ - ʧʦʣʷ ʟʝʨʥʦʧʨʦʧʘʰʥʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ (ʯʠʩʪʳʡ ʧʘʨ ï ʦʟ. ʨʦʞʴ ï ʢʘʨʪʦʬʝʣʴ - 

ʷʯʤʝʥʴ ʩ ʧʦʜʩʝʚʦʤ ʢʣʝʚʝʨʘ ï ʢʣʝʚʝʨ ï ʣʸʥ) ʥʘ ʠʜʝʥʪʠʯʥʦʤ ʬʦʥʝ ʧʠʪʘʥʠʷ ʩ 1912 ʛ. (ʉʦʨʛ 1,3-1,4 %, 

ʟʘʧʘʩʳ ʛʫʤʫʩʘ ï 79,8 ʪ/ʛʘ) ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʤʝʞʜʫ ʪʝʤʠ ʞʝ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʘʢ 1:1,5. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ 

125,6 ʪʳʩ. ʄɼʞ/ʛʘ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʥʘʣʠʟʳ ʧʦʯʚʳ ʚʳʧʦʣʥʷʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ: 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʧʦ ʤʝʪʦʜʫ ʊʶʨʠʥʘ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʎʀʅɸʆ (ɻʆʉʊ 26213).  

ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʛʫʤʫʩʘ - ʤʝʪʦʜʦʤ ʄ.ʄ. ʂʦʥʦʥʦʚʦʡ ʠ ʅ.ʇ. ɹʝʣʴʯʠʢʦʚʦʡ. ɼʣʷ ʠʟʫʯʝʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʡ 

ʪʝʨʤʦʘʥʘʣʠʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʥʘ ʙʘʟʝ ɼʝʨʠʚʘʪʦʛʨʘʬʘ Q-1500, ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ʚʳʧʦʣʥʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Statistika (ɼʤʠʪʨʠʝʚ ɽ.ɸ.,1995; ʋʩʤʘʥʦʚ ʈ.ʈ., 2021). 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ (2012-2024 ʛʛ.) ʚ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʭ ɼʣʠʪʝʣʴʥʦʛʦ 

ʦʧʳʪʘ ʈɻɸʋ-ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ.ʊʠʤʠʨʷʟʝʚʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʝ (ʙʦʣʝʝ 110 ʣʝʪ) ʚʦʟʜʝʡʩʪʚʠʝ 

ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠʚʦʜʠʣʦ ʢ ʠʟʤʝʥʝʥʠʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʧʨʝʚʨʘʱʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʩʪʦʨʦʥʫ ʝʛʦ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʯʪʦ ʦʙʫʩʣʦʚʠʣʦ 

ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʰʥʠ ʥʘ 

0,49 % ʚ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ, 0,21 % ʚ ʵʢʩʪʝʥʩʠʚʥʳʭ ʠ 0,12 % ʚ ʠʥʪʝʥʩʠʚʥʳʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʭ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʠ ʟʘʢʣʘʜʢʝ ʦʧʳʪʘ (1,20%). ʅʘʠʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ʫʛʣʝʨʦʜʘ (0,23 %) 

ʦʪʤʝʯʘʣʠ ʚ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʭ ʚ ʧʝʨʚʳʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʧʦʩʣʝ ʟʘʢʣʘʜʢʠ ʦʧʳʪʘ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʛʫʤʫʩʘ ʟʘʤʝʜʣʷʣʘʩʴ ʧʨʠ ʝʞʝʛʦʜʥʳʭ ʧʦʪʝʨʷʭ 0,05-0,06 % ʉʦʨʛ, ʩʪʨʝʤʷʩʴ ʢ 

ʉmin (0,70 % ʉʦʨʛ), ʦʙʝʩʧʝʯʝʥʥʦʛʦ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʧʦʯʚʳ (ʨʠʩ.1). 

 

 
ʈʠʩ.1. ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʨʦʜʘ ʚ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʭ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʉʦʨʛ, %). 
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ɺ ʵʢʩʪʝʥʩʠʚʥʳʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʭ ʧʦ ʜʘʥʥʳʤ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʠʥʝʨʘʣʠʟʘʮʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʟʘʤʝʜʣʷʣʘʩʴ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʚʳʝ 50 ʣʝʪ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʧʦʪʝʨʠ 

ʩʦʩʪʘʚʣʷʣʠ 0,17 % ʉʦʨʛ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʠʟʤʝʥʝʥʠʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʦʩʠʣʦ ʧʣʘʚʥʳʡ ʫʙʳʚʘʶʱʠʡ 

ʭʘʨʘʢʪʝʨ (ʄʘʪʶʢ ʅ.ʉ., 2012). 

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʩʪʦʯʥʠʢʦʚ ʧʦʩʪʫʧʣʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʫʙʩʠʜʠʡ ʚ ʘʛʨʦʵʢʦʩʠʩʪʝʤʳ ʚʩʝ ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʘʛʨʦʬʠʪʦʮʝʥʦʟʳ ʦʙʫʩʣʘʚʣʠʚʘʣʠ 

ʫʙʳʣʴ ʟʘʧʘʩʦʚ ʛʫʤʫʩʘ, ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʢʦʨʝʣʣʠʨʦʚʘʣʠ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʥʠʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʅʘʠʙʦʣʴʰʠʝ ʧʦʪʝʨʠ (34,3 ʪ/ʛʘ) ʯʝʨʝʟ 110 ʣʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʧʳʪʘ 

ʦʪʤʝʯʘʣʠ ʚ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʭ, ʘ ʥʘʠʤʝʥʴʰʠʝ (2,8 ʪ/ʛʘ) ʚ ʩʚʝʨʭʠʥʪʝʥʩʠʚʥʳʭ ʩ 

ʝʞʝʛʦʜʥʳʤ ʧʦʩʪʫʧʣʝʥʠʝʤ ʦʢʦʣʦ 20 ʪ/ʛʘ ʦʨʛʘʥʠʢʠ ʚ ʚʠʜʝ ʥʘʚʦʟʘ ʠ ʧʦʞʥʠʚʥʦ-ʢʦʨʥʝʚʳʭ ʦʩʪʘʪʢʦʚ. 

ʈʘʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʟʘʧʘʩʦʚ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʨʘʟʥʳʝ ʵʪʘʧʳ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʢʦʨʨʝʣʠʨʦʚʘʣʠ ʩ ʫʨʦʚʥʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʘʛʨʦʬʠʪʦʮʝʥʦʟʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʊʘʢ, ʥʘ ʵʪʘʧʝ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʙʠʦʤʘʩʩʳ ʘʛʨʦʙʠʦʛʝʦʮʝʥʦʟʘʤʠ ʥʘʠʤʝʥʴʰʠʡ ʧʨʠʨʦʩʪ ʟʘʧʘʩʦʚ ʛʫʤʫʩʘ 

ʦʪʤʝʯʘʣʠ ʚ ʜʝʛʨʘʜʠʨʦʚʘʥʥʦʡ ʘʛʨʦʵʢʦʩʠʩʪʝʤʝ (2,1 ʪ/ʛʘ), ʘ ʤʘʢʩʠʤʘʣʴʥʳʡ (25,6 ʪ/ʛʘ) ï ʚ 

ʩʚʝʨʭʠʥʪʝʥʩʠʚʥʦʡ (ʪʘʙʣ.1). 

ʊʘʙʣʠʮʘ 1 

 ʉʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʟʘʧʘʩʦʚ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʭ 

(ʪ/ʛʘ), 2022-2024 ʛʛ. 

 

ɸʛʨʦʵʢʦʩʠʩʪʝʤʳ 

ʕʪʘʧʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʛʨʦʵʢʦʩʠʩʪʝʤ 
ʇʨʠʨʦʩʪ,  

ʟʘ ʧʦʣʥʳʡ ʮʠʢʣ ʌʦʨʤʠʨʦʚʘʥʠʝ ʇʨʠʨʦʩʪ ʙʠʦʤʘʩʩʳ 
ɿʘʪʫʭʘʥʠʝ ʠ 

ʦʪʤʠʨʘʥʠʝ 

ʂʦʤʧʨʦʤʠʩʩʥʘʷ 

(ʢʦʥʪʨʦʣʴ) 
63,4 72,0 85,2 21,8 

ɼʝʛʨʘʜʠʨʦʚʘʥʥʘʷ 24,3 26,4 40,6 16,4 

ʕʢʩʪʝʥʩʠʚʥʘʷ 25,4 39,8 61,5 36,1 

ʀʥʪʝʥʩʠʚʥʘʷ 28,6 48,2 78,3 49,7 

ʉʚʝʨʭʠʥʪʝʥʩʠʚʥʘʷ 47,0 72,6 97,2 50,2 

ʅʉʈ05 7,8 9,1 4,7 6,8 

 

ʅʘ ʵʪʘʧʝ ʦʪʤʠʨʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʘʛʨʦʙʠʦʛʝʦʮʝʥʦʟʘ ʧʨʠʨʦʩʪ ʟʘʧʘʩʦʚ ʛʫʤʫʩʘ ʚʦʟʨʘʩʪʘʣ 

ʚʦ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʭ: ʥʘ 13-14 ʪ/ʛʘ ʚ ʢʦʤʧʨʦʤʠʩʩʥʳʭ ʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ, 22 ʪ/ʛʘ ʚ 

ʵʢʩʪʝʥʩʠʚʥʳʭ, 30 ʪ/ʛʘ ʚ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʥʘ 25 ʪ/ʛʘ ʚ ʩʚʝʨʭʠʥʪʝʥʩʠʚʥʳʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʚʣʠʷʥʠʶ ʥʘ ʧʘʨʘʤʝʪʨʳ ʩʝʟʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʠ ʟʘʧʘʩʦʚ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠʩʩʣʝʜʫʝʤʳʝ ʘʛʨʦʵʢʦʩʠʩʪʝʤʳ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʚ ʩʣʝʜʫʶʱʝʡ 

ʫʙʳʚʘʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ʢʦʤʧʨʦʤʠʩʩʥʳʝ >ʩʚʝʨʭʠʥʪʝʥʩʠʚʥʳʝ> ʠʥʪʝʥʩʠʚʥʳʝ > ʵʢʩʪʝʥʩʠʚʥʳʝ 

>ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʝ.  

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ, ʚʝʣʠʯʠʥʘ ʧʨʠʚʥʝʩʝʥʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʫʙʩʠʜʠʡ ʠʟʤʝʥʷʝʪ ʥʝ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ, ʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʛʫʤʫʩʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʪʝʨʤʦʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦʟʚʦʣʷʝʪ ʧʦ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʜʝʩʪʨʫʢʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʦʙʣʘʩʪʷʭ ʫʩʣʦʚʥʦ 

ʚʳʜʝʣʠʪʴ ʮʝʥʪʨʘʣʴʥʫʶ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʫʶ ʯʘʩʪʴ (ʉʳʯʝʚ ɺ.ɸ., 2018). 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʜʝʨʠʚʘʪʦʛʨʘʬʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʥʘʠʤʝʥʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ (19,9%) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʧʦʯʚ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʧʦʯʚ ʵʪʠʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʩʦʜʝʨʞʠʪ ʥʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ. ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʟʨʫʰʝʥʠʷ ʵʪʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʠʙʦʣʝʝ ʥʠʟʢʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ ʧʦʯʚ 

ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤ 

ʅʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʪʝʨʤʠʯʝʩʢʠʭ (ɼʊɸ) ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ (ɼʊɻ) 

ʢʨʠʚʳʭ, ʦʪʨʘʞʘʶʱʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʝ ʧʨʝʚʨʘʱʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʦʪʯʝʪʣʠʚʦ 

ʚʳʨʘʞʝʥʳ ʵʥʜʦʪʝʨʤʠʯʝʩʢʠʝ ʠ ʵʢʟʦʪʝʨʤʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʦʙʣʘʩʪʠ.  

ʅʘ ʚʩʝʭ ʢʨʠʚʳʭ ɼʊɸ ʦʪʤʝʯʝʥ ʦʜʠʥ ʵʥʜʦʪʝʨʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʨʠ 115-130 
0
ʉ (ʨʝʘʢʮʠʷ 
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ʜʝʛʠʜʨʘʪʘʮʠʠ), ʪ.ʝ. ʫʜʘʣʝʥʠʝ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʚʣʘʛʠ. ʕʢʟʦʪʝʨʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʨʘʩʪʷʥʫʪʳʡ ʚ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʠʠʥʪʝʨʚʘʣʝ ʠ ʨʘʟʛʨʘʥʠʯʝʥ ʥʘ ʜʚʝ ʩʦʩʪʘʚʣʷʶʱʠʝ: ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʫʶ (280-300 
0
ʉ), ʚ 

ʢʦʪʦʨʦʡ ʨʘʟʨʫʰʘʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʘʣʠʬʘʪʠʯʝʩʢʠʝ ʠ ʘʣʠʮʠʢʣʠʯʝʩʢʠʝ ʛʨʫʧʧʠʨʦʚʢʠ ʠ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʫʶ (450-550 
0
ʉ), ʚ ʢʦʪʦʨʦʡ ʨʘʟʨʫʰʘʝʪʩʷ ʩʪʘʙʠʣʴʥʘʷ ʯʘʩʪʴ ʤʘʢʨʦʤʦʣʝʢʫʣ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2 

ʊʝʨʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

 

ɸʛʨʦʵʢʦʩʠʩʪʝʤʘ 
ʋʜʘʣʝʥʠʝ ʘʜʩʦʨʙ. 

 ʚʣʘʛʠ 

ʈʘʟʨʫʰʝʥʠʝ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʯʘʩʪʠ 

ʈʘʟʨʫʰʝʥʠʝ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 
ʉʦʦʪʥʦʰʝʥʠʝ ʇ:ʎ 

ʂʦʤʧʨʦʤʠʩʩʥʘʷ 

(ʧʨʠʙʣʠʞʝʥʥʘʷ ʢ 

ʝʩʪʝʩʪʚʝʥʥʦʡ) 

109 

11,6 

360 

26,4 

445 

62,0 
0,62 

ɼʝʛʨʘʜʠʨʦʚʘʥʥʘʷ 
127 

11,1 

350 

19,9 

451 

69,0 
0,29 

ʕʢʩʪʝʥʩʠʚʥʘʷ 
92 

9,4 

340 

24,4 

450 

66,2 
0,37 

ʀʥʪʝʥʩʠʚʥʘʷ 
104 

13,7 

350 

26,0 

465 

60,3 
0,43 

ʉʚʝʨʭʠʥʪʝʥʩʠʚʥʘʷ 
107 

11,2 

370 

28,0 

445 

60,8 
0,46 

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʯʠʩʣʠʪʝʣʝ ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʵʬʬʝʢʪʦʚ, 0ʉ; ʚ ʟʥʘʤʝʥʘʪʝʣʝ ï ʧʦʪʝʨʷ 

ʤʘʩʩʳ, % ʦʪ ʦʙʱʝʡ 

 

ʉʦʛʣʘʩʥʦ ʧʦʢʘʟʘʪʝʣʶ ʩʦʦʪʥʦʰʝʥʠʷ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʝʡ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʴʶ ʫʯʘʩʪʠʷ ʮʝʥʪʨʘʣʴʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʚ ʧʦʩʪʨʦʝʥʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤ (71%), ʘ ʥʘʠʤʝʥʴʰʝʡ (38%) ï 

ʢʦʤʧʨʦʤʠʩʩʥʳʭ (ʧʨʠʙʣ. ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ). 

ɼʘʣʝʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʤʘʩʩʳ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʫʙʩʠʜʠʡ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ 

ʨʘʟʣʠʯʥʳʝ ʘʛʨʦʵʢʦʩʠʩʪʝʤʳ ʚ ʚʠʜʝ ʧʦʞʥʠʚʥʦ-ʢʦʨʥʝʚʳʭ ʦʩʪʘʪʢʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʫʛʣʝʨʦʜʘ ʤʠʢʨʦʙʥʦʡ ʙʠʦʤʘʩʩʳ ʚʦʟʨʘʩʪʘʝʪ ʜʦʣʷ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʯʘʩʪʠ, ʢʦʪʦʨʘʷ 

ʩʦʩʪʘʚʠʣʘ 37% ʚ ʧʦʯʚʘʭ ʵʢʩʪʝʥʩʠʚʥʳʭ, 43% - ʚ ʠʥʪʝʥʩʠʚʥʳʭ ʠ 46% ʚ ʩʚʝʨʭʠʥʪʝʥʩʠʚʥʳʭ 

ʘʛʨʦʵʢʦʩʠʩʪʝʤ, ʥʦ ʦʥʘ ʦʩʪʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ, ʯʝʤ ʚ ʢʦʤʧʨʦʤʠʩʩʥʳʭ (62%). 

 

 
ʈʠʩʫʥʦʢ 2. ʀʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʛʫʤʠʥʦʚʳʭ ʠ ʬʫʣʴʚʦʢʠʩʣʦʪ ʚ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʭ ʨʘʟʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 
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ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʭ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʷʚʣʷʶʪʩʷ 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ, ʘ ʚ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ, ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʧʦʯʚʫ. ʀʭ 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʉ:N ʦʧʨʝʜʝʣʷʶʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʭ 

ʧʨʝʚʨʘʱʝʥʠʷ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ  ʛʫʤʠʥʦʚʳʤʠ ʠ ʬʫʣʴʚʦʢʠʩʣʦʪʘʤʠ (ʨʠʩ. 2). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʠʥʪʝʥʩʠʚʥʳʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʭ ʦʪʥʦʰʝʥʠʝ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʢ 

ʬʫʣʴʚʦʢʠʩʣʦʪʘʤ ʙʦʣʴʰʝ ʝʜʠʥʠʮʳ, ʘ ʚ ʵʢʩʪʝʥʩʠʚʥʳʭ ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ 0,8-0,9. ʇʦ ʤʝʨʝ ʫʩʠʣʝʥʠʷ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʵʥʝʨʛʠʠ ʩʫʙʩʠʜʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʧʦʯʚʫ, ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ 

ʨʘʩʰʠʨʷʝʪʩʷ ʜʦ 1,22. 

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. 

1.ʋʩʠʣʝʥʠʝ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʚʝʣʠʯʠʥʦʡ ʚʣʦʞʝʥʥʦʡ ʚ ʘʛʨʦʵʢʦʩʠʩʪʝʤʫ ʠ ʦʪʯʫʞʜʝʥʥʦʡ ʠʟ ʥʝʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʫʙʩʠʜʠʠ ʟʘ 110-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʠʟʤʝʥʷʝʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʧʨʝʚʨʘʱʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʨʷʤ ʟʘʧʘʩʦʚ ʛʫʤʫʩʘ, 

ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʚ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʭ 23,1 ʪ/ʛʘ, ʵʢʩʪʝʥʩʠʚʥʳʭ ï 3,4 ʪ/ʛʘ, ʘ ʚ 

ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʩʚʝʨʭʠʥʪʝʥʩʠʚʥʳʭ, ʥʘʦʙʦʨʦʪ, ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ ʥʘ 7,1 ʠ 20,2 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 

2. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ (ʚʝʯʥʳʡ ʯʠʩʪʳʡ ʧʘʨ) ʜʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʟʘ 110-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʭ ʥʦʩʠʪ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʳʡ ʫʙʳʚʘʶʱʠʡ ʭʘʨʘʢʪʝʨ ʚ ʧʝʨʚʳʝ 25-30 ʣʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʧʳʪʘ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʩʛʣʘʞʠʚʘʝʪʩʷ, ʜʦʩʪʠʛʘʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʚʘʟʠʨʘʚʥʦʚʝʩʠʷ ʥʘ ʫʨʦʚʥʝ 0,6-0,7% ʉʦʨʛ. 

3. ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʦʛʘʱʝʥʠʝ ʧʦʯʚʳ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʩʚʝʨʭʠʥʪʝʥʩʠʚʥʳʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤ 

ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ ʚ ʜʦʟʝ 17,3 ʪ/ʛʘ  ʥʘʚʦʟʘ ʠ 2,5-3,2 ʪ/ʛʘ ʧʦʞʥʠʚʥʦ-ʢʦʨʥʝʚʳʭ ʦʩʪʘʪʢʦʚ ʝʞʝʛʦʜʥʦ 

ʟʘʤʝʜʣʷʝʪ ʧʨʦʮʝʩʩʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʪʘʙʠʣʠʟʘʮʠʶ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʨʦʜʘ ʥʘ ʫʨʦʚʥʝ 1,23 

ï 1,24% ʉʦʨʛ, ʯʪʦ  ʙʣʠʟʢʦ ʢ ʝʛʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ  (ʤʥʦʛʦʣʝʪʥʘʷ ʟʘʣʝʞʴ) 

ʵʢʦʩʠʩʪʝʤʘʭ. 

4. ɼʣʠʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʳ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʘʶʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ 

ʩʦʦʪʥʦʰʝʥʠʷ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʝʡ, ʦʙʦʛʘʱʝʥʥʦʩʪʠ ʛʫʤʫʩʘ ʘʟʦʪʦʤ. ʅʘʠʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʴʶ ʫʯʘʩʪʠʷ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ (ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʨʘʩʪʝʥʠʡ) ʛʨʫʧʧʠʨʦʚʦʢ ʚ ʧʦʩʪʨʦʝʥʠʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʛʫʤʫʩʦʚʳʝ ʚʝʱʝʩʪʚʘ ʠʥʪʝʥʩʠʚʥʳʭ (57%) ʠ ʩʚʝʨʭʠʥʪʝʥʩʠʚʥʳʭ (54%), ʘ ʥʘʠʤʝʥʴʰʝʡ 

ï ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ (29%). ʵʢʦʩʠʩʪʝʤ. 
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ʀʥʩʪʠʪʫʪ ʦʙʱʠʡ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʡ ʭʠʤʠʠ ɸʥ ʈʋʟ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʛʠʧʩʦʚʳʭ ʩʦʣʦʥʯʘʢʦʚʳʭ ʧʦʯʚ ɼʞʠʟʟʘʢʘ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ 

ʪʠʧʦʚ ʧʦʯʚ. ʇʦʯʚʳ ʦʪʥʦʩʷʪʩʷ ʢ ʩʨʝʜʥʝ ʧʨʦʬʠʣʴʥʦ ʛʠʧʩʦʥʦʩʥʳʤ ʠ ʩʦʜʝʨʞʘʪ 20-30 % ʛʠʧʩʘ. ɻʠʧʩ ʚ ʵʪʠʭ 

ʧʦʯʚʘʭ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʨʘʟʥʳʭ ʬʦʨʤʘʭ: ʦʪ ʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʨʦʙʠʥʢʘʤʠ ʚ ʚʝʨʭʥʠʭ 

ʛʦʨʠʟʦʥʪʘʭ, ʜʦ ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʚʦʟʣʝ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʊʘʢʠʝ ʧʦʯʚʳ 

ʟʘʥʠʤʘʶʪ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʪʝʨʨʘʩʳ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʩʣʝʜʫʝʤʳʭ ʬʝʨʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ 

ʢʘʪʘʣʘʟʘ, ʘʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʩʪʘʙʠʣʴʥʳʤ ʠ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ 

ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʯʚ ʠ ʦʮʝʥʢʠ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʝʨʤʝʥʪʳ, ʢʘʪʘʣʘʟʘ, ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩ, ʛʠʧʩʦʥʦʩʥʳʝ 

ʧʦʯʚʳ, ʣʫʛʦʚʦ-ʩʝʨʦʟʸʤʳ, ʭʣʦʧʯʘʪʥʠʢ,  ʧʰʝʥʠʮʘ, ʣʶʮʝʨʥʘ. 

Annotation. The article presents data on soil enzymatic activity. In particular, biological activity of 

gypsum saline soils of Jizzak differs significantly from other types of soils. The soils belong to medium profile 

gypsiferous soils and contain 20-30 % of gypsum. Gypsum in these soils is found in different forms: from fine 

crystalline, represented by pellets in upper horizons, to coarse crystalline, which are formed near groundwater 

table. Such soils occupy the main part of the terrace. One of the most frequently studied enzymes is catalase, the 

activity of which is a stable and informative indicator used for diagnostics of soils and assessment of their 

biological properties. 

Keywords: ʝnzymes, catalase, redox process, gypsiferous soils, meadow-serozem, cotton, alfalfa. 

 

ɺʚʝʜʝʥʠʝ. ʌʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʦʪʨʘʞʘʶʱʠʤ ʝʸ 

ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʠ ʘʢʪʠʚʥʦʩʪʴ 

ʧʦʯʚʝʥʥʳʭ ʬʝʨʤʝʥʪʦʚ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʘ 

ʪʘʢʞʝ ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʚʢʣʶʯʘʷ 

ʬʝʨʤʝʥʪʳ, ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʧʦʩʣʝ ʨʘʟʣʦʞʝʥʠʷ ʢʣʝʪʦʢ [1]. 

ʌʝʨʤʝʥʪʳ ʚ ʧʦʯʚʝ ʦʧʨʝʜʝʣʷʶʪ ʩʢʦʨʦʩʪʴ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ. ʀʭ ʘʢʪʠʚʥʦʩʪʴ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʦʯʚʳ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʬʝʨʤʝʥʪʘʤ ʢʣʘʩʩʘ ʦʢʩʠʜʦʨʝʜʫʢʪʘʟ, ʪʘʢ ʢʘʢ ʦʥʠ ʨʝʛʫʣʠʨʫʶʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ 

ʨʝʘʢʮʠʠ ʚ ʢʣʝʪʢʘʭ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ [8]. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʫʯʘʝʤʳʭ ʬʝʨʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʢʘʪʘʣʘʟʘ, ʢʦʪʦʨʘʷ ʨʘʟʣʘʛʘʝʪ ʧʝʨʝʢʠʩʴ 

ʚʦʜʦʨʦʜʘ ʜʦ ʚʦʜʳ ʠ ʢʠʩʣʦʨʦʜʘ. ʂʘʪʘʣʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʣʫʞʠʪ ʫʩʪʦʡʯʠʚʳʤ ʠ ʠʥʬʦʨʤʘʪʠʚʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʧʦʯʚ, ʧʦʟʚʦʣʷʷ ʦʮʝʥʠʚʘʪʴ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ 
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ʧʨʠʤʝʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʦʯʚ, ʥʦ ʠ ʜʣʷ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ ʥʘ ʧʦʯʚʝʥʥʳʝ ʵʢʦʩʠʩʪʝʤʳ [2]. 

ʂʘʪʘʣʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʧʦʯʚ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʦʙʫʩʣʦʚʣʝʥʘ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʜʥʘʢʦ ʨʘʟʣʦʞʝʥʠʝ ʧʝʨʝʢʠʩʠ 

ʚʦʜʦʨʦʜʘ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʬʝʨʤʝʥʪʘ ʢʘʪʘʣʘʟʳ, ʥʦ ʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʘʙʠʦʪʠʯʝʩʢʠʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʧʦʯʚʝ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, 

ʛʣʠʥʠʩʪʳʝ ʤʠʥʝʨʘʣʳ, ʘ ʪʘʢʞʝ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʩ ʧʝʨʝʤʝʥʥʦʡ ʚʘʣʝʥʪʥʦʩʪʴʶ. [3]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʟʥʘʯʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʣʝʤʝʥʪʦʚ ʧʣʦʜʦʨʦʜʠʷ 

ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʧʦʯʚ, ʠʭ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʭ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ, ʬʠʟʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʨʷʜʦʤ ʫʯʝʥʳʭ [3,7]. ʆʜʥʘʢʦ, ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚ ɼʞʠʟʘʢʩʢʦʡ ʩʪʝʧʠ ʠ ʚʣʠʷʥʠʷ ʟʘʩʦʣʝʥʠʷ ʠ ʛʠʧʩʠʨʦʚʘʥʥʦʩʪʠ ʥʘ ʠʭ 

ʘʢʪʫʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʩ ʫʯʝʪʦʤ ʩʚʦʝʦʙʨʘʟʥʳʭ ʫʩʣʦʚʠʡ ʨʝʛʠʦʥʘ, ʥʝ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʜʦʣʞʥʦʡ ʤʝʨʝ ʦʥʠ ʬʨʘʛʤʝʥʪʘʨʥʳ ʠ ʥʝʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʢʦʤʧʣʝʢʩʥʦ ʠ ʚʩʝʦʙʲʝʤʣʶʱʝ ʦʧʠʩʳʚʘʣ ʙʳ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʧʦʯʚ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʪʝʧʝʥʠ ʛʠʧʩʦʥʦʩʥʦʩʪʠ ʠ ʚʠʜ 

ʚʳʨʘʱʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʝʥʥʦʡ ʢʘʪʘʣʘʟʳ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʨʘʟʣʠʯʥʳʝ ʧʦ ʩʪʝʧʝʥʠ 

ʛʠʧʩʦʥʦʩʥʦʩʪʠ ʩʝʨʦʟʸʤʳ, ʣʫʛʦʚʦ-ʩʝʨʦʟʸʤʳ, ʩʝʨʦʟʸʤʥʦ-ʣʫʛʦʚʳʝ, ʣʫʛʦʚʳʝ, ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʝ ʧʦʯʚʳ ʠ 

ʩʦʣʦʥʯʘʢʠ, ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʨʙʜʘʨʩʢʦʛʦ ʨʘʡʦʥʘ ɼʞʠʟʘʢʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʂʣʠʤʘʪ ɼʞʠʟʘʢʩʢʦʡ ʩʪʝʧʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʝʨʨʠʪʦʨʠʠ ɿʘʨʙʜʦʨʩʢʦʛʦ ʨʘʡʦʥʘ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩʫʙʪʨʦʧʠʯʝʩʢʠʡ.  

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝʨʠʦʜʘ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 207-217 ʜʥʝʡ, ʩʫʤʤʘ 

ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 4600ï6000 Áʉ. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʨʷʜʘ 

ʪʝʧʣʦʣʶʙʠʚʳʭ ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʨʝʜʥʠʭ ʠ ʧʦʟʜʥʠʭ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ, ʘ ʪʘʢʞʝ ʦʜʥʦʣʝʪʥʠʭ 

ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ (ʪʘʙʘʢ, ʢʝʥʘʬ, ʢʣʝʱʝʚʠʮʘ, ʨʠʩ ʧʦʟʜʥʝʩʧʝʣʳʡ ʠ ʜʨ.) ɺʳʨʘʱʠʚʘʥʠʶ 

ʤʥʦʛʦʣʝʪʥʠʭ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʝʟʢʘʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ ʢʣʠʤʘʪʘ (ʘʙʩʦʣʶʪʥʳʡ 

ʤʠʥʠʤʫʤ ʪʝʤʧʝʨʘʪʫʨ - 40 Áʉ, ʘʙʩʦʣʶʪʥʳʡ ʤʘʢʩʠʤʫʤ + 43 Áʉ) [4]. 

ʉʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ ʪʝʨʨʘʩʳ, ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʧʦʜ ʙʦʛʘʪʦʡ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (ʤʷʪʣʠʢ, ʢʦʚʳʣʴ, ʛʝʥʮʠʘʥʘ ʠ ʜʨ.), ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʧʦ ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ ʥʘ ʧʦʯʚʳ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʠ ʧʦʩʪʦʷʥʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ.  

ʇʦʚʳʰʝʥʠʷ ʠ ʧʣʦʩʢʠʝ ʫʯʘʩʪʢʠ ʪʝʨʨʘʩʳ ʟʘʥʷʪʳ ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʤʠ, ʣʫʛʦʚʳʤʠ ʠ ʣʫʛʦʚʳʤʠ 

ʦʩʪʝʧʥʷʶʱʠʤʠʩʷ ʧʦʯʚʘʤʠ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ ʧʘʚʦʜʢʦʚʳʤʠ ʚʦʜʘʤʠ. 

ʋʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʛʣʫʙʞʝ 2 ʤ (ʦʪ 2 ʜʦ 3 ʤ).  

ʇʦʯʚʳ ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ (0,2-0,3% ʪʦʢʩʠʯʥʳʭ ʩʦʣʝʡ, ʟʘʩʦʣʝʥʠʝ ʩʫʣʴʬʘʪʥʦʝ), ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʝ 

ʩʦʣʠ ʧʦʷʚʣʷʶʪʩʷ ʩ ʛʣʫʙʠʥʳ 2-50 ʩʤ. 

ʇʦʯʚʳ ʦʪʥʦʩʷʪʩʷ ʢ ʩʨʝʜʥʝ ʧʨʦʬʠʣʴʥʦ ʛʠʧʩʦʥʦʩʥʳʤ ʠ ʩʦʜʝʨʞʘʪ 20-30% ʛʠʧʩʘ. ɽʛʦ ʬʦʨʤʳ 

ʤʝʥʷʶʪʩʷ ʦʪ ʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʚ ʚʠʜʝ ʜʨʦʙʦʚʠʥ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʜʦ 

ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʫ ʟʝʨʢʘʣʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʊʘʢʠʝ ʧʦʯʚʳ ʧʦʢʨʳʚʘʶʪ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʪʝʨʨʘʩʳ 

[5]. 

ʇʨʠʚʝʜʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʦʚ: 

1. ʈʘʟʨʝʟ 2, 0-15 ʩʤ. ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʧʦʯʚʳ ʧʘʣʝʚʳʡ, ʚʣʘʞʥʦʩʪʴ ʥʠʟʢʘʷ, ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ï ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ, ʟʝʨʥʠʩʪʘʷ. ʇʣʦʪʥʦʩʪʴ ʨʳʭʣʘʷ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʙʝʣʳʝ ʧʷʪʥʘ ʢʘʨʙʦʥʘʪʦʚ (CO ). 

ʇʝʨʝʭʦʜ ʢ ʩʣʝʜʫʶʱʝʤʫ ʛʦʨʠʟʦʥʪʫ ʯʝʪʢʠʡ. 

2. ʈʘʟʨʝʟ 3, 0-15 ʩʤ. ʍʣʦʧʯʘʪʥʠʢ. ʉʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʘʷ ʧʦʯʚʘ, ʩʣʘʙʦ ʫʚʣʘʞʥʝʥʥʘʷ, ʩʨʝʜʥʝ ʠ 

ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʘʷ, ʩʦʜʝʨʞʘʪʩʷ ʤʝʣʢʠʝ ʢʨʠʩʪʘʣʣʳ ʛʠʧʩʘ. 

3. ʈʘʟʨʝʟ 5, 0-15 ʩʤ. ʇʰʝʥʠʮʘ, ʣʶʮʝʨʥʘ ʠ ʨʘʟʥʦʪʨʘʚʴʝ, ʧʘʣʝʚʦ-ʩʝʨʳʡ, ʣʝʛʢʦ ʠ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ, ʩʪʨʫʢʪʫʨʘ ʟʝʨʥʠʩʪʦ-ʢʦʤʢʦʚʘʪʘʷ. ʇʨʠʩʫʪʩʪʚʫʶʪ ʢʦʨʥʝʚʠʜʥʳʝ ʩʦʣʝʚʳʝ ʭʦʜʳ ʠ 

ʢʨʠʩʪʘʣʣʳ ʛʠʧʩʘ. 

4. ʈʘʟʨʝʟ 6, 0-15 ʩʤ. ɿʘʙʨʦʰʝʥʥʳʡ ʩʫʭʦʡ ʫʯʘʩʪʦʢ. ʉʚʝʪʣʦ ʧʘʣʝʚʳʡ, ʩʝʨʦʟʝʤʥʦ -ʣʫʛʦʚʘʷ, 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ. ʆʙʥʘʨʫʞʝʥʳ ʢʦʥʢʨʝʮʠʠ ʩʦʣʝʡ ʠ ʛʠʧʩʘ. 

5. ʈʘʟʨʝʟ 7, 0-15 ʩʤ. ʃʶʮʝʨʥʘ, ʭʣʦʧʯʘʪʥʠʢ. ʉʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʘʷ ʧʦʯʚʘ, ʩʨʝʜʥʝ ʠ 
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ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ. ʇʨʠʩʫʪʩʪʚʫʶʪ ʢʦʨʥʝʚʠʜʥʳʝ ʩʦʣʝʚʳʝ ʭʦʜʳ ʠ ʤʝʣʢʠʝ ʢʨʠʩʪʘʣʣʳ ʩʦʣʝʡ. 

6. ʈʘʟʨʝʟ 8, 0-15 ʩʤ. ɺʩʧʘʭʘʥʥʳʡ ʫʯʘʩʪʦʢ. ʉʚʝʪʣʦʛʦ ʦʪʪʝʥʢʘ, ʚʣʘʞʥʘʷ, ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʘʷ, 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ. ʆʙʥʘʨʫʞʝʥʳ ʤʝʣʢʠʝ ʢʨʠʩʪʘʣʣʳ ʩʦʣʝʡ ʠ ʛʠʧʩʘ. 

7. ʈʘʟʨʝʟ 9, 0-15 ʩʤ. ʇʰʝʥʠʮʘ. ʉʝʨʳʡ ʧʘʣʝʚʳʡ, ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ - ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ, 

ʩʪʨʫʢʪʫʨʘ ʢʦʤʢʦʚʘʪʘʷ. ʇʨʠʩʫʪʩʪʚʫʶʪ ʤʝʣʢʠʝ ʢʦʥʢʨʝʮʠʠ ʩʦʣʝʡ ʠ ʢʨʠʩʪʘʣʣʳ ʛʠʧʩʘ. 

8. ʈʘʟʨʝʟ 10, 0-15 ʩʤ. ʇʫʩʪʦʰʴ, ʨʝʜʢʠʝ ʨʘʩʪʝʥʠʷ, ʩʝʨʦ ʧʘʣʝʚʳʡ, ʩʨʝʜʥʝ ʠ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ. 

ʇʨʠʩʫʪʩʪʚʫʶʪ ʢʦʥʢʨʝʮʠʠ ʩʦʣʝʡ ʠ ʛʠʧʩʘ, ʢʦʨʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ, ʠʤʝʶʪʩʷ ʦʩʪʘʪʢʠ ʩʦʣʦʤʳ. 

9. ʈʘʟʨʝʟ 1, 0-15 ʩʤ. ʍʣʦʧʯʘʪʥʠʢ, ʦʨʦʰʘʝʤʘʷ ʩʝʨʦʟʝʤʥʦïʣʫʛʦʚʘʷ, ʩʝʨʦ ʧʘʣʝʚʳʡ ʩ ʥʠʟʢʦʡ 

ʚʣʘʞʥʦʩʪʴʶ, ʩʨʝʜʥʝ ʠ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ, ʢʦʤʢʦʚʘʪʘʷ ʠ ʟʝʨʥʠʩʪʘʷ. ɸʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʩ ʢʨʠʩʪʘʣʣʘʤʠ ʛʠʧʩʘ, ʢʦʨʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ. 

10. ʈʘʟʨʝʟ 4, 0-15 ʩʤ. ɿʘʩʝʷʥ ʭʣʦʧʯʘʪʥʠʢʦʤ, ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʘʷ, ʩʝʨʦ ʧʘʣʝʚʳʡ 

ʩʣʘʙʦʫʚʣʘʞʥʝʥʥʘʷ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ, ʢʦʤʢʦʚʘʪʘʷ. ʆʙʥʘʨʫʞʝʥʳ ʩʦʣʝʚʳʝ ʢʦʥʢʨʝʮʠʠ ʠ ʢʨʠʩʪʘʣʣʳ 

ʛʠʧʩʘ. 

ɺ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʛʦ ʢʣʠʤʘʪʘ, ʛʜʝ ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʥʝʚʝʣʠʢʦ, ʘ ʚ ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʶʪʩʷ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚʳ, ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠʟʤʝʥʷʝʪʩʷ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦ.  

ʕʪʠ ʧʨʦʮʝʩʩʳ ʚʟʘʠʤʦʩʚʷʟʘʥʳ: ʚʝʩʥʦʡ ʦʥʠ ʧʨʦʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ, ʣʝʪʦʤ ʦʩʣʘʙʝʚʘʶʪ, 

ʘ ʦʩʝʥʴʶ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʶʪ, ʦʜʥʘʢʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʪʤʝʯʘʝʪʩʷ ʠʤʝʥʥʦ ʚ ʚʝʩʝʥʥʠʡ 

ʧʝʨʠʦʜ [6]. 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ. ʂʘʪʘʣʘʟʘ - ʬʝʨʤʝʥʪ, ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʨʘʟʣʦʞʝʥʠʠ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ ʥʘ 

ʚʦʜʫ ʠ ʢʠʩʣʦʨʦʜ, ʯʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʥʘʢʦʧʣʝʥʠʝ ʵʪʦʛʦ ʪʦʢʩʠʯʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʚ ʢʣʝʪʢʘʭ. ɸʢʪʠʚʥʦʩʪʴ 

ʢʘʪʘʣʘʟʳ ʚ ʧʦʯʚʝ ʩʣʫʞʠʪ ʠʥʜʠʢʘʪʦʨʦʤ ʝʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʦʙʱʝʛʦ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ. 
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ʈʠʩ.1. ʂʘʪʘʣʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʛʠʧʩʘ ʠ ʚʳʨʘʱʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ (ʩʤ
3
 O  

ʚ 1 ʛ ʧʦʯʚʳ ʟʘ 5 ʤʠʥ). 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʜʝʨʞʘʥʠʷ ʛʠʧʩʘ, ʫʨʦʚʥʷ ʟʘʩʦʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʘ ʛʫʤʫʩʘ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɺ ʚʝʨʭʥʠʭ 

ʛʦʨʠʟʦʥʪʘʭ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʧʦʯʚ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 
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ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʪʦʛʜʘ ʢʘʢ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʛʣʫʙʠʥʦʡ ʧʨʦʬʠʣʷ. 

ɸʢʪʠʚʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʬʝʨʤʝʥʪʦʚ ʚʦ ʚʩʝʭ ʪʠʧʘʭ ʧʦʯʚ ʪʘʢʞʝ ʩʥʠʞʘʣʘʩʴ ʧʦ ʤʝʨʝ ʫʛʣʫʙʣʝʥʠʷ 

ʧʨʦʬʠʣʷ. ɸʥʘʣʠʟ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚ ɼʞʠʟʘʢʩʢʦʛʦ ʦʧʦʨʥʦʛʦ 

ʧʫʥʢʪʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʛʠʧʩʦʥʦʩʥʳʭ ʧʦʯʚʘʭ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʧʦʯʚʝ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʚʝʨʭʥʠʭ ʛʫʤʫʩʦʚʳʭ ʠ ʥʝ ʛʠʧʩʠʨʦʚʘʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭ (ʨʠʩʫʥʦʢ 1). 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʚʠʜʘ ʚʳʨʘʱʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ ʠ ʫʨʦʚʥʷ ʛʠʧʩʠʨʦʚʘʥʥʦʩʪʠ 

ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʝʥʥʦʡ ʢʘʪʘʣʘʟʳ, ʫʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʚʣʠʷʥʠʝ ʦʙʦʠʭ ʬʘʢʪʦʨʦʚ.  

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʝʥʥʦʡ ʢʘʪʘʣʘʟʳ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʦʯʚʝ ʙʝʟ ʨʘʩʪʝʥʠʡ, 

ʢʘʢ ʥʝʠʩʧʦʣʴʟʫʝʤʦʡ (ʥʝʧʘʭʘʥʥʦʡ), ʪʘʢ ʠ ʚʩʧʘʭʘʥʥʦʡ, ʥʦ ʥʝ ʟʘʩʝʷʥʥʦʡ ʧʦʯʚʝ (ʚʘʨʠʘʥʪʳ 4, 6, 8), 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ R ʩʦʩʪʘʚʣʷʝʪ 0,7. ʂʨʦʤʝ ʪʦʛʦ ʦʙʥʘʨʫʞʝʥʘ ʦʙʨʘʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʢʘʪʘʣʘʟʳ ʠ 

ʥʘʣʠʯʠʷ ʨʘʩʪʝʥʠʡ ʭʣʦʧʯʘʪʥʠʢʘ (R = -0,5), ʘ ʪʘʢʞʝ ʧʰʝʥʠʮʳ                (R = -0,47), ʪʦʛʜʘ ʢʘʢ 

ʚʳʨʘʱʠʚʘʥʠʝ ʣʶʮʝʨʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʢʘʟʳʚʘʣʦ ʚʣʠʷʥʠʷ ʥʘ ʫʨʦʚʝʥʴ ʢʘʪʘʣʘʟʳ (R = 0,22). 

ʂʨʦʤʝ ʪʦʛʦ, ʜʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʩʪʝʧʝʥʴ ʛʠʧʩʠʨʦʚʘʥʥʦʩʪʠ ʫʨʦʚʝʥʴ ʢʘʪʘʣʘʟʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ (ʚʘʨʠʘʥʪʳ 7,9 ʠ 10) ʧʨʘʢʪʠʯʝʩʢʠ ʚ 2 ʨʘʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʯʚ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 

ʛʠʧʩʠʨʦʚʘʥʥʦʩʪʠ.  

ʊʘʙʣʠʮʘ 1 

ʉʚʷʟʴ ʢʘʪʘʣʘʟʳ ʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ 

 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ 

 

ʭʣʦʧʯʘʪʥʠʢ/ 

ʢʘʪʘʣʘʟʘ 

ʧʰʝʥʠʮʘ/ 

ʢʘʪʘʣʘʟʘ 

ʣʶʮʝʨʥʘ/ 

ʢʘʪʘʣʘʟʘ 

ʇʫʩʪʦʰʴ/ 

ʢʘʪʘʣʘʟʘ 

-0,50 -0,47 0,22 0,72 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʚ ʛʠʧʩʦʥʦʩʥʳʭ ʧʦʯʚʘʭ ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʛʠʧʩʘ, 

ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ, ʢʦʣʠʯʝʩʪʚʘ ʛʫʤʫʩʘ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʚʠʜʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʢʫʣʴʪʫʨʳ. ʕʪʠ ʬʘʢʪʦʨʳ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʦʮʝʥʢʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʠʧʩʦʥʦʩʥʳʭ ʧʦʯʚ. 

ɸʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʚ ʛʠʧʩʦʥʦʩʥʳʭ ʧʦʯʚʘʭ ʚʘʨʴʠʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʛʠʧʩʘ. ʕʪʠ 

ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʛʠʧʩʘ ʚ ʧʦʯʚʝ ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ 

ʩʥʠʞʘʝʪʩʷ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʧʦʥʠʞʝʥʠʝʤ ʧʣʦʜʦʨʦʜʠʷ ʛʠʧʩʦʥʦʩʥʳʭ ʧʦʯʚ, ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʚʣʠʷʝʪ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʢʘʪʘʣʘʟʘ.  

ɺʳʚʦʜʳ. ʀʟʤʝʨʝʥʠʝ ʢʘʪʘʣʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʮʝʥʢʠ ʧʣʦʜʦʨʦʜʠʷ, 

ʤʦʥʠʪʦʨʠʥʛʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʠʝʤʦʚ.  

ʂʘʪʘʣʘʟʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʥʜʠʢʘʪʦʨʦʤ ʤʠʢʨʦʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ ʠ ʫʨʦʚʥʷ ʝʝ 

ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ.   

ɺʘʞʥʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʜʘʥʥʦʛʦ ʬʝʨʤʝʥʪʘ ʥʘ ʠʟʤʝʥʝʥʠʝ ʚʠʜʘ ʨʘʩʪʝʥʠʡ 

ʠ ʘʛʨʦʪʝʭʥʠʢʫ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʨʦʚʥʷ ʢʘʪʘʣʘʟʳ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʤʧʦʥʝʥʪʘ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡʮ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ.  
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TOSHKENT VILOYATINING TIPIK KULRANG TUPROQLARIDA 

YETISHTIRILGANDA  ROMEN SALAT  (LACTUCA SATIVA, VAR. 

LONGIFOLIA ) NAVLARINING MAHSULDORLIGI  
 

Mengniyozov J.M., Mavlyanova R.F. 

Sabzavot-poliz ekinlari va kartoshkachilik ilmiy-tadqiqot instituti  

e-mail: uzrivmcp@mail.ru  
 

Annotatsiya. Ushbu maqolada Toshkent viloyatining tipik kulrang tuproqlarida yetishtirilgan turli salat 

romen navlarlarni oórganish natijalari keltirilgan. Tuproqdagi chirindi, azot, fosfor va kaliyning ommaviy va 

harakatchan shakllari koórsatkichlari aniqlandi. Oórganilgan salat romen navlari oósish va rivojlanishdagi 

farqlarni, shuningdek mahsuldorlikni aniqlandi. Rossiyadan Korolevskiy pir, Niderlandiyadan Kvintus va 

Turkiyadan Duru navlari bitta oósimlikning vazni (620-680 g) va 3,3-3,4 kg/m
2
 hosildorligi bilan ajralib turdi. 

Ushbu navlar keyingi yetishtirish uchun tavsiya etiladi. 

Kalit soózlar: tuproq, kimyoviy tarkibi, salat, xilma-xillik, hosildorlik, oósimliklarning massasi. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʩʘʣʘʪʘ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʥʘ ʪʠʧʠʯʥʳʭ ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚʘʭ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʯʚʝ ʛʫʤʫʩʘ, ʦʙʱʠʭ ʠ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ. ʀʟʫʯʝʥʥʳʝ ʩʦʨʪʘ 

ʩʘʣʘʪʘ ʨʦʤʝʥ ʧʨʦʷʚʠʣʠ ʨʘʟʣʠʯʠʷ ʧʦ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ, ʘ ʪʘʢʞʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʉʦʨʪʘ ʂʦʨʦʣʝʚʩʢʠʡ 

ʧʠʨ ʠʟ ʈʦʩʩʠʠ, Kvintus ʠʟ ʅʠʜʝʨʣʘʥʜʦʚ ʠ Duru ʠʟ ʊʫʨʮʠʠ ʚʳʜʝʣʠʣʠʩʴ ʧʦ ʙʦʣʴʰʦʡ ʤʘʩʩʝ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ 

(620-680 ʛ) ʠ ʫʨʦʞʘʡʥʦʩʪʠ 3,3-3,4 ʢʛ/ʤ
2
. ʕʪʠ ʩʦʨʪʘ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʚʳʨʘʱʠʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʘ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʩʘʣʘʪ, ʩʦʨʪ, ʫʨʦʞʘʡʥʦʩʪʴ, ʤʘʩʩʘ ʨʘʩʪʝʥʠʡ. 

Annotation. This article presents the results of studying various romaine lettuce varieties grown on typical 

grey soils of the Tashkent region. The content of humus, common and mobile forms of nitrogen, phosphorus and 

potassium in the soil have been established. The studied romaine lettuce varieties showed differences in growth 

and development, as well as productivity. The varieties Korolevskiy pir from Russia, Kvintus from the 

Netherlands and Duru from Turkey revealed on the large mass of one plant (620-680 g) and yield 3.3-3.4 kg/m
2
. 

These varieties are recommended for further cultivation. 

Keywords: soil, chemical composition, lettuce, variety, yield, plant weight. 

 

Kirish . Iqlim sharoitlarining oózgarishiga, shu jumladan namlik, harorat va yomgóir miqdorining 

oózgarishiga olib keladi. Bu oózgarishlar oógóitlarning samaradorligini kamaytirishi yoki baôzi kimyoviy 

vositalarning noxush taôsirlarini kuchaytirishi mumkin.  

ñOózbekiston Respublikasi qishloq xoójaligini rivojlantirishning 2020-2030 yillarga moóljallangan 

strategiyasini tasdiqlash toógórisidaò gi Farmonlarida xosildorligi yuqori, qurgóoqchilikka hamda 

kasalliklarga chidamli yangi navlarini yaratish, ular asosida organik urugóchilikni rivojlantirishga alohida 

e'tibor berildi [4]. 

Oózbekiston Respublikasining ñTuproqni muhofaza qilish va uning unumdorligini oshirish 

toógórisidaògi qonuni hamda Oózbekiston Respublikasi Prezidentining ñQishloq xoójaligi yerlari 

degradatsiyasiga qarshi kurashish, tuproqning gumus miqdori va unumdorligini oshirishni qoóllab-

quvvatlashning qoóshimcha chora-tadbirlari toógórisidaò 2024-yil 13-fevraldagi PQ-71-son qarorida qishloq 

xoójalik ekinlarni yetshtirish toógórisida vazifalari belgillangan [5]. 

Tuproqlarning mexanik tarkibi uning koópgina xossaxususiyatlariga taôsir qiladi: fizikaviy, fizik-

kimyoviy, fizik-mexanik, kimyoviy, biologik. Jumladan, tuproqlarning suv ushlash, suv koótarish qobiliyati 

va ularning issiqlik tartiboti, tuproqqa ishlov berishda solishtirma qarshiligi, tuproqning yetilish muddati, 
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yopishqoqligi, boókishi, choókishi, mexanik tarkib bilan bevosita bogóliq boóldi.  

Har xil oziq elementlar oósimliklarning oósishi va rivojlanishiga turlicha taôsir koórsatadi. Sabzavot 

ekinlari tuproqdan hosil bilan koóp miqdorda oziq elementlar olib chiqadi. Sabzavot ekinlari tuproqdan oziq 

moddalarni butun oósuv davri davomida olib turadi, ammo meva tugish davrida, ayniqsa, kuchayadi. Shuning 

uchun ekishdan oldin yerga oógóit solishdan tashqari, ekinlar oósuv davrida ham oziqlantirib turilishini talab 

qiladi. 

Romen salati (Lactuca sativa L. var. longifolia) oósimliklari uchun iqlim sharoitlari va tuproq ushbu 

oósimlikni samarali yetishtirishda muhim omillardan biri hisoblanadi. Romen salati yuqori ozuqaviy 

qiymatga ega boólib, uning ekinlarining optimal rivojlanishi uchun qulay iqlim va tuproq sharoitlarini tanlash 

zarur. Dunyda barg salatni turli tuproq sharoitdarida oórganish toógórisida koóplab maôlumotlar mavjud oósish 

sharoitlari koóplab ilmiy izlanishlarda oórganilgan. Iqlim omillari, shu jumladan harorat, namlik va yorugólik, 

oósimlikning hosil berish jarayoniga taôsir qiladi. Tuprok turlariga va tarkibiga alohila eôtibor qaratiladi. 

Romen salat uchun azotli oógóitlar, asosan oósimliklarning oósishi va ildiz tizimining rivojlanishi uchun 

muhimdir, lekin ularni ortiqcha ishlatish tuproq salohiyatini kamaytirishi mumkin. Shuningdek, oógóitlarning 

miqdori va vaqti oósimlikning iqlimga moslashishiga qarab sozlanishi kerak. Iqlim oózgarishi tufayli 

oósimliklarning oósish davri qisqarishi mumkin, shuning uchun oógóitlarni toógóri vaqtida qoóllash, 

oósimliklarning maksimal ozuqa olishiga yordam beradi. 

Salat boóshashgan, muntazam sugóorish va yetarli azot bilan yaxshi taôminlangan tuproqda yaxshi 

oósadi. Tuproq ogóir loy yoki yengil qumli boólishidan qatôi nazar, kompost qoóshilishi koópincha oósish 

sharoitlarini yaxshilaydi [1]. 

Azot (N) oósimliklarning oósishi va rivojlanishi uchun muhim ozuqa moddasi hisoblanadi va ishlab 

chiqarishda ayniqsa muhimdir. yuqori sifatli bargli yashil ekinlar. Juarez-Lopez P. [2] tajribada N varaq 

konsentratsiyasi, xlorofil konsentratsiyasi (Chl) va undan yuqori massa romane salatining yangi moddasi 

(AFM) (Lactuca sativa L. var. longifolia) SPAD in situ orasidagi korrelyatsiyalar boóyicha baholandi va a 

LEAF koórsatkichlari. Salat 42 kun davomida yuqori tunnellarda yetishtirilib, besh darajali azotda: 0, 4, 8, 12 

va 16 mEkvĿ NO3 dan L-1 - modifikatsiyalangan Steiner ozuqaviy eritmasi bilan. 

Noorganik oógóitlardan ortiqcha foydalanish tufayli tuproqning tuzilishi yomonlashadi va mahsulot 

sifati salbiy ta'sir koórsatmoqda. Shuning uchun, ekologik foydalanish soónggi yillarda ishlab chiqarishda 

organik oógóitlar koópaydi [3]. 

Tadqiqot metodologiyasi. Tajribalar Sabzavot, poliz ekinlari va kartoshkachilik ilmiy-tadqiqot 

institutining tajriba dalalarida 2023-2024 yillarda oótkazildi. Institut Toshkent shahrining shimolida Toshkent 

viloyati Toshkent tumanida joylashgan.  

Iqlim. Tajribalar oótkazilgan xoójalik tabiiy iqlim sharoiti Oózbekiston markaziy mintaqasi iqlimiga 

oóhshash boólib, keskin kontinentalligi, qishi deyarli bir tekis saqlanmaydigan sovuqdan, iliq yomgóirli 

bahorga, iliq bahori esa jazirama quruq yozga tez oótishi bilan farqlanadi.  

Tuproq. Tajriba maydoni tuprogói ilgaridan sugóorib kelinadigan tipik boóz tuproq, sizot suvlari 4-5 metr 

chuqurlikda joylashgan. 

Tadqiqotlar quyidagi uslubnomalar asosida oótqaziladi: 

-Metodicheskiye ukazaniya po izucheniyu kolleksii kapusti i listovix zelennix kulôtur (salat, shpinat, 

ukrop). - Leningrad, VIR, 1969 y. [6]. 

-Metodicheskiye kazaniya po seleksii i semenovodstvu zelennix ovoshnix kulôtur. - Pod.red. akad. D.D. 

Brejneva. - VIR, L.-1976 y. [7]. 

-Ermakov A.I. i dr. Metodi bioximicheskogo issledovaniya rasteniy, L., 1987 y. [8]. 

-Metodicheskiye ukazaniya po ekologicheskomu ispitaniyu ovoshnix kulôtur, 1987 y. [9]. 

-Azimov B.J., Azimov B.B. ñSabzavotchilik, polizchilik va kartoshkachilikda tajribalar oótkazish 

metodikasiò, Toshkent, 2002 y. [10]. 

-Sabzavot, poliz va kartoshka ekinlarida tajribalar oótkazish uslubi. -Toshkent, 2023 y. [11]. 

-Dospexov Yu.A. Metodika polevogo opita-1985 y. [12]. 

Tajriba dalasida yetishtirish paytida umumiy qabul qilingan agrotexnologiyasi amalga oshirildi. 

Romen salatlning (Lactuca sativa L var. Longifolia) turining Niderlandiya, Rossiya va Turkiyadan kelib 

chiqqan 8 nav namunalari ustida tadqiqot oótkazildi. Salat xilma-xilligi namunalarini oórganish toóplamni 

oórganish boóyicha qoóllanma (tuproq unumdorligini oshirish) ga muvofiq amalga oshirildi. Ko`k-shox navi 

standart sifatida foydalandik. 
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Salat urugólari 20 fevral kuni issiqxonada kassetalarda ekildi. Boshlangóich maysalar (10%) 28 fevral 

kuni paydo boóldi. Ommaviy maysalar (75%) 11 mart kuni paydo boóldi. 12 aprel kuni salat nav 

namunalarining yetishtirilgan 30-kunlik koóchatlari gumusga boyitilgan buz tuproq tajriba dalasiga ekildi. 

Kollektsiya navlarini oórganish uchun bo`lmacha uzunligi 4,5 m, kengligi 0,7 m boólgan, oósimliklar 

orasidagi masofa 30 sm boóldi.  

Tahlil va natijalar. Tajriba maydonida tuprogói ilgaridan sugóorib kelinadigan tipik boóz tuproq va 

shoórlanmagan. Sizot suvlari 4-5 metr chuqurlikda joylashiladi. 

Tuproqning 30 sm qatlamida olingan namunalarni kimyoviy tarkibi aniqlandi (1-jadval). Tuproqdagi 

PH - 6,9; gumus - 0,903%, azot (N) - 0,083%, fosfor (P) - 0,028%, kaliy (K) -1,59 % tashkil qildi. 

Azotning xarakatchan ʰʘʢʣʣʘʨʠ (N-O3 )- 8,28 mg/kg, fosfor (P2O5) - 57,69 mg/kg va kaliy (K20) -180 

mg/kg bo`lganligi aniqlandi. 

1- jadval 

Tajriba dalasida tuprok kimyoviy tarkibi  

 

PH 
Umumiy tarkibi, % Xarakatchan ʰʘʢʣʣʘʨʠ, mg/kg 

gumus N P K N-O3 P2O5 K20 

6,9 0,903 0,083 0,028 1,59 8,28 57,69 180 

 

 Hosildorligi. Kulrang tuproqda yetishtirilganda romen salat navlarining mahsuldorligini o`rganishimiz 

farqlarni ko`rsatdi (1-jadval). 

 Standart hosildorligi - 1,82 kg/m
2
, Auvona, Kvintus va Maksimusda Niderlandiya navlarida hosil 2,02 

-3,25 kg/m
2
 edi, bu standartdan 82-90% ga oshadi. Eng yuqori hosil (3.27 kg/m

2
) Rossiyadan Korolevskiy 

pir ajratib olindi va  standart navidan 93 foizga oshdi. Romen salat navlari standarga nisbatan yo`qori hosil 

berdi. Bu navlar respublika sabzavotchiligiga joriy etish uchun istiqbolli hisoblanadi. 

2-jadval 

Kulrang tuproqda yetishtirilgan romen salat navlarining mahsuldorligi  

ˉ Nav 
Bir o`simlik 

o`rtacha vazni, g 

Xosildorlik, 

kg/ m
2
 

Xosildorlik, 

t/ga 

1 Ko`k shox ï st. 365 1,82 18,2 

2 Auvona, Niderlandiya 635 3,17 31,7 

3 Kvintus, Niderlandiya 620 3,25 32,3 

4 Turinus, Niderlandiya 645 3,20 32,0 

5 Maksimus, Nedirlandiya 405 2,02 20,2 

6 Koroloviskiy pir, Rossiya 655 3,27 32,7 

7 Nesil, Turkiya 420 2,10 21,0 

8 Bi Dunya, Turkiya 610 3,05 30,5 

9 Duru, Turkiya 680 3,40 34,0 

 X 559,4 2,80 28,1 

  EKMF 0,05 2,9 3,1 3,9 

 

Bizning tajribalarimiz shuni ko`rsatdiki o`rganilgan romen salat navlari bahorgi ekish muddatga 

moslashgan ekan, va eng yuqori xosildorlik koórsatkichlari romen salat Kvintus navida oórtacha ï 31,75%, 

Auvona ï 25,68%. Maksimus- 27,02%. Turinus- 24,73%. Korolevskiy pir navida ï 25,51 % standartga 

nisbatan yuqori boóldi. 

Xulosa. Ilk bor Toshkent viloyati tuproq va iqlim sharoitida yetishtirishning bahorgi mavsumida romen 

salati (Lactuca sativa, var. longifolia) 8 ta nav namunalaridan Kvintus va Korolevskiy pir navlar ajratib 

olindi. 

Yangi romen salat navlari ochiq yerga bahorda yetishtirish uchun biologik jihatdan juda mos keladi. Biz 

oórtapishar, yuqori hosildorlik, yaxshi ta'm sifatlari bilan Niderlandiyadan yashil barg rang bilan Auvona, 

Kvintus va Maksimus navlarni, shuningdek, tuq qizil-binafsha barg rangi bilan Rossiyadan Korolevskiy pir 

navi gektaridan 32-33 t/ga hosil olish mumkin boólgan navlarini ajratib oldik.  Bunday navlar bahorda erta 

mahsulot yetishtirish va bozorni vitaminli mahsulotlar bilan ta'minlash imkoniyatlarini va salat turlarini 

kengaytiradi.  
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ʌʠʣʠʘʣ ɸʩʪʨʘʭʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
 

ɸʥʥʦʪʘʮʠʷ. ɻʣʦʙʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʩʪʘʣʦ ʩʝʛʦʜʥʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ 

ʯʝʣʦʚʝʯʝʩʪʚʘ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʦʢʘʟʳʚʘʝʪ ʩʝʨʴʝʟʥʦʝ ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ, ʥʦ ʠ ʥʘ 

ʵʢʦʥʦʤʠʢʫ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʦʙʱʝʩʪʚʝʥʥʫʶ ʞʠʟʥʴ. ʋʟʙʝʢʠʩʪʘʥ ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʩʪʨʘʥ, ʩʠʣʴʥʦ 

ʟʘʪʨʦʥʫʪʳʭ ʛʣʦʙʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ʠʟ-ʟʘ ʩʚʦʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʚʦʜʥʳʭ ʨʝʩʫʨʩʘʭ. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʚʘʞʥʳ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ 

ʵʥʝʨʛʝʪʠʢʠ ʋʟʙʝʢʠʩʪʘʥʘ, ʠ ʠʭ ʩʦʩʪʦʷʥʠʝ ʤʝʥʷʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʣʠʷʥʠʠ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʋʟʙʝʢʠʩʪʘʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʪʝʧʣʝʥʠʝ, ʦʩʘʜʢʠ, ʚʦʜʦʩʥʘʙʞʝʥʠʝ, ʜʝʬʠʮʠʪ ʚʦʜʳ. 

Annotation. Global Climate change has become one of the most pressing issues facing humanity today. 

This process significantly affects not only the natural environment but also the economy, agriculture, and social 

life. Uzbekistan is among the countries highly impacted by global Climate change due to its geographical 

location, Climatic conditions, and water resource needs. Water resources are crucial for Uzbekistanôs 

agriculture and energy sector, and their state is changing under the influence of Climate change. This artiCle 

presents information on the impact of global Climate change on Uzbekistanôs water resources. 

Key words: warming, precipitation, water supply, water shortage. 
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ɺʚʝʜʝʥʠʝ. ʋʟʙʝʢʠʩʪʘʥ, ʢʘʢ ʠ ʚʩʝ ʛʦʩʫʜʘʨʩʪʚʘ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ï ʵʪʦ ʦʜʥʘ ʠʟ ʩʪʨʘʥ, ʥʘʠʙʦʣʝʝ 

ʫʷʟʚʠʤʳʭ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ. ɹʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʩʪʨʘʥʘ 

ʤʦʞʝʪ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʥʝʭʚʘʪʢʦʡ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʨʦʩʪʦʤ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʠ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ, 

ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʟʘʩʫʭ ʠ ʜʨʫʛʠʭ ʦʧʘʩʥʳʭ ʷʚʣʝʥʠʡ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʦʟʜʘʩʪ ʫʛʨʦʟʫ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ.  

ɸʜʘʧʪʘʮʠʷ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʋʟʙʝʢʠʩʪʘʥʘ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʩʥʠʞʝʥʠʝ ʫʷʟʚʠʤʦʩʪʠ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʨʘʥʳ ʢ 

ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ. 

ʈʝʩʧʫʙʣʠʢʘ ʩʦʣʠʜʘʨʥʘ ʩ ʤʥʝʥʠʝʤ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʚʩʝ 

ʫʩʠʣʠʷ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ʋʯʠʪʳʚʘʷ ʩʦʙʩʪʚʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ 

ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʧʝʨʝʭʦʜ ʩʪʨʘʥʳ ʢ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ çʟʝʣʝʥʦʡè ʤʦʜʝʣʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʦʩʥʦʚʦʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʜʝʢʘʨʙʦʥʠʟʘʮʠʷ ʵʢʦʥʦʤʠʢʠ, ʋʟʙʝʢʠʩʪʘʥ ʦʙʥʦʚʠʣ ʠ ʫʩʠʣʠʣ ʩʚʦʠ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʚ ʨʘʤʢʘʭ ʇʘʨʠʞʩʢʦʛʦ ʩʦʛʣʘʰʝʥʠʷ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ (ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʝʟʠʜʝʥʪʘ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʇʇ-4477 ʦʪ 04.10.2019ʛ.). 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ. ʇʨʦʛʥʦʟʳ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʛʣʦʙʘʣʴʥʦʝ 

ʧʦʪʝʧʣʝʥʠʝ ʚ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 50 ʣʝʪ, ʦʜʥʘʢʦ ʧʦʩʣʝʜʩʪʚʠʷ ʨʦʩʪʘ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʭʘʨʘʢʪʝʨ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʘʜʢʦʚ ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʟʝʤʥʦʛʦ ʰʘʨʘ ʦʩʪʘʶʪʩʷ ʛʦʨʘʟʜʦ ʤʝʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

(ʂʨʝʡʮʙʝʨʛ-ʄʫʭʠʥʘ ɽ.ɸ., ʄʠʨʘʙʜʫʣʣʘʝʚ ʀ.ʄ., ʊʘʣʴʩʢʠʭ ɺ.ʅ. 2003). 

ʉ ʥʘʯʘʣʘ 1950-ʭ ʛʦʜʦʚ ʩʨʝʜʥʠʝ ʪʝʤʧʳ ʨʦʩʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʋʟʙʝʢʠʩʪʘʥʘ, ʩʦʩʪʘʚʣʷʣʠ 0,29
0
ʉ ʟʘ ʢʘʞʜʳʝ ʜʝʩʷʪʴ ʣʝʪ, ʯʪʦ ʚ 2 ʨʘʟʘ 

ʧʨʝʚʳʰʘʝʪ ʪʝʤʧʳ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ. ʀ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʜʝʩʴ ʨʘʩʪʝʪ ʙʳʩʪʨʝʝ, 

ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʥʘ ʧʣʘʥʝʪʝ, ʧʨʠʚʦʜʷ ʢ ʩʦʢʨʘʱʝʥʠʶ ʧʣʦʱʘʜʠ ʣʝʜʥʠʢʦʚ, ʦʙʲʝʤ ʢʦʪʦʨʳʭ ʟʘ ʧʦʩʣʝʜʥʠʝ 50 

ʣʝʪ ʩʥʠʟʠʣʩʷ ʧʦʯʪʠ ʥʘ 30%. ʕʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʚʝʨʦʷʪʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʩʪʦʢʘ ʨʝʢ ʠ ʩʦʟʜʘʝʪ ʨʠʩʢʠ ʜʣʷ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʘ (ʊʫʯʠʥ ɸ.ʀ., ɻʨʦʤʳʢʦ ʂ.ɺ., ʈʫʟʠʝʚ 

ʀ.ɹ., 2003). 

ʉʠʪʫʘʮʠʷ ʫʩʫʛʫʙʣʷʝʪʩʷ ʥʝʧʨʝʢʨʘʱʘʶʱʠʤʩʷ ʚʳʩʳʭʘʥʠʝʤ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ, ʫʞʝ ʧʦʪʝʨʷʚʰʝʛʦ 

57% ʩʚʦʝʡ ʧʣʦʱʘʜʠ, 80% ʩʚʦʝʛʦ ʦʙʲʝʤʘ ʠ 64% ʩʚʦʝʡ ʛʣʫʙʠʥʳ ʟʘ ʧʦʩʣʝʜʥʠʝ ʯʝʪʳʨʝ ʜʝʩʷʪʠʣʝʪʠʷ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʘʩʩʝʡʥ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʣʷʥʫʶ ʧʫʩʪʳʥʶ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

ɸʨʘʣʢʫʤ, ʢʦʪʦʨʘʷ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʵʢʦʣʦʛʠʶ ʚʩʝʡ ʩʪʨʘʥʳ. ʆʞʠʜʘʝʪʩʷ ʪʘʢʞʝ, ʯʪʦ ʟʘʩʫʰʣʠʚʦʩʪʴ 

ʢʣʠʤʘʪʘ ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ, ʦʩʦʙʝʥʥʦ ʚ ʝʝ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ. 

ʇʨʦʛʥʦʟʠʨʫʝʤʦʝ ʩʦʢʨʘʱʝʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʠʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʧʨʠʚʝʜʫʪ ʢ 

ʝʱʝ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʟʘʩʫʭʘʤ ʠ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʧʦʛʦʜʥʳʤ ʷʚʣʝʥʠʷʤ (ʉʫʪʪʦʥ, ʋ.ʈ., ʚ ʩʦʘʚʪ. 

2013. ʉʥʠʞʝʥʠʝ ʫʷʟʚʠʤʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʋʟʙʝʢʠʩʪʘʥʘ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ: 

ʆʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʚʘʨʠʘʥʪʳ ʘʜʘʧʪʘʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ. ɺʩʝʤʠʨʥʳʡ ʙʘʥʢ: 

ɺʘʰʠʥʛʪʦʥ, ʦʢʨʫʛ ʂʦʣʫʤʙʠʷ). 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ 

ʋʟʙʝʢʠʩʪʘʥʘ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ ʦʞʠʜʘʝʤʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʩʝʨʴʝʟʥʳʝ ʨʠʩʢʠ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, 

ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ, ʩʚʷʟʘʥʳ ʩ ʟʝʤʝʣʴʥʳʤʠ ʠ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ.  

ɺʦʜʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʋʟʙʝʢʠʩʪʘʥʘ ʙʘʟʠʨʫʝʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʉʨʝʜʥʷʷ ʧʨʠʨʦʜʥʘʷ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚ ʧʝʨʠʦʜ ʩ 2009 ʧʦ 

2020 ʛʦʜʳ ʩʦʩʪʘʚʣʷʣʘ ʚʩʝʛʦ 19% ʩ ʢʦʣʝʙʘʥʠʷʤʠ ʦʪ 14% ʜʦ 26%. ʉʨʝʜʥʷʷ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʩ 

ʫʯʝʪʦʤ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʟʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣʘ 88% ʧʨʠ ʢʦʣʝʙʘʥʠʠ ʦʪ 70% ʜʦ 

107%.  

ɺ 2020 ʛ. ʩʪʝʧʝʥʴ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ - 128%, ʠʩʭʦʜʷ ʠʟ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʦʜʝ 52 ʢʤ
3
 ʠ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʚʦʜʦʟʘʙʦʨʘ 66,74 ʢʤ
3
. ʅʘ ʧʝʨʩʧʝʢʪʠʚʫ 2030 ʛʦʜʘ ʦʞʠʜʘʝʪʩʷ ʦʞʝʩʪʦʯʝʥʠʝ ʤʘʣʦʚʦʜʴʷ, 

ʢʦʪʦʨʦʝ ʧʦʪʨʝʙʫʝʪ ʦʪ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʩʝʨʴʸʟʥʳʭ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʩʥʠʞʝʥʠʝ ʚʦʜʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘ ʚʦʜʫ ʚ 

ʧʨʠʙʨʝʞʥʳʭ ʩʪʨʘʥʘʭ, ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʟʘʛʨʷʟʥʝʥʠʝʤ. ʈʝʩʫʨʩʳ ʚʦʜʳ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʪʩʷ ʥʘ 6-8 ʢʤ
3
 /ʛʦʜ. ʇʨʠʨʦʜʥʘʷ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʩʥʠʟʠʪʩʷ ʜʦ 15.2%, ʘ 

ʩ ʫʯʸʪʦʤ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʦʛʦʚʦʨʦʚ - ʜʦ 90% (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʋʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʤʣʨʜ. ʤ
3
) 

 

ʇʦ ʧʨʦʛʥʦʟʥʳʤ ʦʮʝʥʢʘʤ ʢ 2030 ʛʦʜʫ ʦʙʲʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩʥʠʟʠʪʩʷ ʥʘ 3 ʤʣʨʜ.ʤ
3
 ʦʪʥʦʩʠʪʝʣʴʥʦ 

2019 ʛʦʜʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʢ 2030 ʛʦʜʫ ʪʘʢʞʝ ʠʤʝʝʪ 

ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ (270 ʤ
3
/ʯʝʣ) (ʨʠʩ. 2). 

 

 
ʈʠʩ. 2. ɺʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ (ʤ

3
/ʯʝʣ) 

 

ʇʣʦʱʘʜʴ ʦʨʦʰʘʝʤʦʡ ʟʝʤʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʨʝʩʧʫʙʣʠʢʠ ʩʦʩʪʘʚʣʷʝʪ 4,3 ʤʣʥ ʛʝʢʪʘʨʦʚ, ʚ ʩʨʝʜʥʝʤ 90-

91 ʧʨʦʮʝʥʪ ʚʩʝʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ʈʦʩʪ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʩʫʤʤʘʨʥʦʛʦ ʠʩʧʘʨʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʚʦʜʝ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʘʩʪʘʥʠʶ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʦʜʥʳʭ ʨʝʩʫʨʩʘʭ 

ʜʣʷ ʦʨʦʰʝʥʠʷ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ, ʝʩʣʠ ʠʟ-ʟʘ ʜʝʬʠʮʠʪʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʪʨʝʙʥʦʩʪʴ ʢʫʣʴʪʫʨ ʚ ʚʦʜʝ ʥʝ 

ʙʫʜʝʪ ʫʜʦʚʣʝʪʚʦʨʝʥʘ ʚ ʧʦʣʥʦʡ ʤʝʨʝ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʤʦʞʥʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʦʞʠʜʘʪʴ ʩʥʠʞʝʥʠʝ 

ʫʨʦʞʘʡʥʦʩʪʠ (ʅ.ʄ.ʋʤʘʨʦʚʘ., 2013). 

ʌʘʢʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʠ ʨʘʡʦʥʦʚ ʋʟʙʝʢʠʩʪʘʥʘ ʩʠʣʴʥʦ 

ʦʪʣʠʯʘʶʪʩʷ. ʆʯʝʥʴ ʨʘʟʚʠʪʘʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʩʝʪʴ ʨʝʩʧʫʙʣʠʢʠ, ʩʦʯʝʪʘʶʱʘʷ ʦʩʪʘʪʢʠ ʩʪʘʨʦʡ 

ʜʦʨʝʚʦʣʶʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʥʘʣʦʞʝʥʠʷ ʥʘ ʥʝʸ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʠ, ʩʦʟʜʘʣʠ 

ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʫʶ ʚʦʜʥʫʶ ʠʝʨʘʨʭʠʶ ʧʝʨʝʢʨʸʩʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʚ ʢʦʪʦʨʦʡ ʧʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ 

ʫʯʸʪʘ ʚʦʜʳ ʢʦʥʪʨʦʣʴ ʟʘ ʪʦʯʥʦʩʪʴʶ ʧʝʨʝʜʘʚʘʝʤʳʭ ʦʪ ʩʪʫʧʝʥʠ ʢ ʩʪʫʧʝʥʠ ʚʦʜʥʳʭ ʦʙʲʸʤʦʚ ʢʨʘʡʥʝ 

ʥʝʜʦʩʪʘʪʦʯʝʥ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʩ ʪʦʯʥʦʩʪʴʶ ʩʦʙʣʶʜʝʥʠʷ ʥʘʤʝʯʝʥʥʳʭ ʧʣʘʥʦʚ 
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ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʢʦʨʝʥʥʦʛʦ ʫʣʫʯʰʝʥʠʷ. ɿʘ ʧʝʨʠʦʜ ʩ 2012 ʧʦ 2017 ʛʦʜʘ ʚ ʩʨʝʜʥʝʤ ʦʨʦʰʘʝʤʳʝ 

ʟʝʤʣʠ ʨʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʦʙʝʩʧʝʯʠʚʘʣʠʩʴ ʚʦʜʦʡ ʥʘ 80%, ʠʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʦʙʣʘʩʪʠ 

ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ ʠ ʉʘʤʘʨʢʘʥʜʩʢʘʷ ʦʙʣʘʩʪʴ, ʛʜʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʣʠʟʦʢ ʠʣʠ ʜʘʞʝ ʧʨʝʚʳʰʘʝʪ 100 

%. ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 50-52 % ʧʨʠ ʣʫʯʰʠʭ ʧʦʢʘʟʘʪʝʣʷʭ 75 % ʠ 

ʥʘʠʭʫʜʰʠʭ 30 %. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʚʥʦ ʚʠʜʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʩʦʩʪʦʷʥʠʷ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʧʦ ʢʘʞʜʦʡ ʝʜʠʥʠʮʝ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʧʨʠʥʷʪʠʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʤʝʨ ʧʦ ʧʦʚʳʰʝʥʠʶ ʠʭ ʟʥʘʯʝʥʠʡ ʚ ʨʘʤʢʘʭ ʥʘʤʝʯʘʝʤʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʉʧʝʢʪʦʨʤʘʥ ʊ.ʖ., 2015). 

ʅʝʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʳ ʠ ʝʛʦ ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤ 

ʩʜʝʨʞʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʨʘʟʚʠʪʠʝ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ 

ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ - ʟʥʘʯʠʪʝʣʴʥʳʝ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʧʦʪʝʨʠ ʠʟ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʢʘʥʘʣʦʚ, 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʝʪʠ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʣʠʚʘ. 

ʊʦʣʴʢʦ ʤʘʣʘʷ ʜʦʣʷ ʟʘʙʨʘʥʥʦʡ ʠʟ ʠʩʪʦʯʥʠʢʘ ʚʦʜʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦ ʥʘʟʥʘʯʝʥʠʶ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʘ 1 

 ʇʦʪʝʨʠ ʚʦʜʦʟʘʙʦʨʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʜʳ ʜʣʷ ʦʨʦʰʝʥʠʷ 

 
ʇʦʪʝʨʠ/ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʆʙʲʝʤ (ʪʳʩ.ʤ

3
/ʛʘ /ʛʦʜ) % ʦʪ ʦʙʱʝʛʦ ʟʘʙʦʨʘ ʚʦʜʳ ʠʟ 

ʠʩʪʦʯʥʠʢʘ 

ʇʦʪʝʨʠ ʠʟ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʢʘʥʘʣʦʚ  2,680 20 

ɼʨʫʛʠʝ ʤʝʞʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʪʝʨʠ   650 5 

ɺʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʘʥʘʣʳ: 

ʧʦʪʝʨʠ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʦʪʝʨʠ  

 

3,100 

3,100 

 

24  

24 

ɺʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʧʦʣʷʭ: 

ʧʨʦʤʳʚʢʘ ʦʨʦʰʝʥʠʝ     

ʀʪʦʛʦ  

770 

2,700 

12,900 

6 

21 

100 

 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘʤʝʪʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʟʘʙʦʨʘ ʚʦʜʳ ʥʘ ʥʫʞʜʳ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʧʝʨʝʩʪʨʦʡʢʦʡ ʩʘʤʦʡ ʦʪʨʘʩʣʠ. ʊʘʢ, ʧʦʩʣʝ ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚ 1991 ʛʦʜʫ ʚ 

ʨʝʩʧʫʙʣʠʢʝ ʥʘʯʘʣʘʩʴ ʦʛʨʦʤʥʘʷ ʨʘʙʦʪʘ ʧʦ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺʟʘʤʝʥ ʚʣʘʛʦʝʤʢʠʭ ʢʫʣʴʪʫʨ, ʪʘʢʠʭ ʢʘʢ ʭʣʦʧʯʘʪʥʠʢ, ʨʠʩ ʠ ʣʶʮʝʨʥʘ, ʫʚʝʣʠʯʝʥ ʧʦʩʝʚ ʤʝʥʝʝ ʚʣʘʛʦʝʤʢʠʭ 

ʢʫʣʴʪʫʨ - ʟʝʨʥʦʚʳʝ, ʙʘʭʯʝʚʳʝ ʠ ʜʨʫʛʠʝ ʢʫʣʴʪʫʨʳ. ɽʩʣʠ ʚ ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʙʦʣʝʝ 50% 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʟʘʥʠʤʘʣ ʭʣʦʧʦʢ, ʘ ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʥʫʞʜ, 

ʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʣʦʱʘʜʴ ʧʦʜ ʭʣʦʧʯʘʪʥʠʢ ʩʦʢʨʘʱʝʥʘ ʧʦʯʪʠ ʜʦ 25% ʠ ʩʦʩʪʘʚʣʷʝʪ ʩʝʛʦʜʥʷ 

ʥʝ ʙʦʣʝʝ 1 ʤʣʥ. 250 ʪʳʩ. ʛʘ. ʇʣʦʱʘʜʠ ʧʦʜ ʨʠʩʦʤ ʩʥʠʞʝʥʳ ʜʦ 40 ʪʳʩ. ʛʘ ʠʣʠ ʚ 4 ʨʘʟʘ ï ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

1990 ʛʦʜʦʤ (ʏʫʙ ɺ.ɽ., ʂʘʜʳʨʦʚ ɹ ʐ., ʄʷʛʢʦʚ ʉ.ɺ., ʀʥʦʛʘʤʦʚʘ ʉ.ʀ.,2013). 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʙʳʣ ʧʨʠʥʷʪ ʨʷʜ ʜʠʨʝʢʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʚʦʜʦʚʦʜʦʚ, ʫʣʫʯʰʝʥʠʝ ʧʦʩʪʘʚʢʠ ʚʦʜʳ ʠ ʜʨ. 

ʇʨʝʜʧʨʠʥʠʤʘʝʤʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷ ʤʠ ʠ ʩʪʨʘʥʘʤʠ-ʜʦʥʦʨʘʤʠ ʫʩʠʣʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʚʳʨʘʙʦʪʢʫ ʦʧʪʠʤʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʩʭʝʤ ʦʨʦʰʝʥʠʷ, ʤʝʭʘʥʠʟʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʦʡ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʫʨʦʚʥʷʭ ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ (ʊʘʣʴʩʢʠʭ ɺ.ʅ., ɹʝʛʣʦʚ ɽ.ʆ., 2008). 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʩʪʨʘʥʳ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʩʠʪʴ ʢʣʠʤʘʪʦʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ.  

ɺʝʜʝʥʠʝ. ʉʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʡ çʫʤʥʦʛʦè ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʘʜʦʚʦʜʩʪʚʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʜʨʦʧʦʥʥʳʭ 

ʩʠʩʪʝʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜ ʚʦʜʳ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʦʚʦʱʝʡ (ʥʘ 80ï95 

ʧʨʦʮʝʥʪʦʚ), ʟʘʥʠʤʘʶʱʠʭ ʤʠʥʠʤʘʣʴʥʫʶ ʧʣʦʱʘʜʴ ʠ ʪʨʝʙʫʶʱʠʭ ʤʝʥʴʰʝ ʨʝʩʫʨʩʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʟʝʤʣʝʜʝʣʠʝʤ. ɻʠʜʨʦʧʦʥʠʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʤʠʜʦʨʦʚ, ʦʛʫʨʮʦʚ, 

ʧʝʨʮʘ, ʣʠʩʪʦʚʦʡ ʟʝʣʝʥʠ, ʨʘʟʣʠʯʥʳʭ ʪʨʘʚ ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʨʘʙʦʯʠʭ ʤʝʩʪ 

ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʟʝʤʝʣʴʥʳʭ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (Controlledïenvironment agriculture, 

ʂʣʠʤʘʪʦʫʩʪʦʡʯʠʚʳʝ ʪʝʭʥʦʣʦʛʠʠ) (ʈʫʙʠʥʦʚʘ ʌ.ʀ., 1987). 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦʛʦʜʳ ï ʦʜʥʘ ʠʟ ʢʣʶʯʝʚʳʭ ʧʝʨʝʤʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ʈʘʟʚʠʚʘʶʪʩʷ ʫʩʣʫʛʠ ʪʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ (ʩʨʝʜʥʝʩʨʦʯʥʦʛʦ ʠ 
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ʜʦʣʛʦʩʨʦʯʥʦʛʦ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʥʝʛʦʧʘʜʦʚ), ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ 

ʤʦʙʠʣʴʥʦʡ ʩʝʪʠ ʠ/ʠʣʠ ʚ ʨʘʤʢʘʭ ʤʝʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʩ ʧʦʤʦʱʴʶ ʚʝʙ-ʩʘʡʪʦʚ ʠʣʠ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ. ɼʣʷ ʘʜʘʧʪʘʮʠʠ ʢ ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʤʝʥʷʶʱʠʤʩʷ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʥʝʦʙʭʦʜʠʤʳ ʤʠʢʨʦʣʦʢʘʣʴʥʳʝ ʤʝʪʝʦʩʚʦʜʢʠ (ʊʨʝʪʴʝ ʥʘʮʠʦʥʘʣʴʥʦʝ 

ʩʦʦʙʱʝʥʠʝ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʧʦ ʈʂʀʂ ʆʆʅ. ʊʘʰʢʝʥʪ 2016.).  

ʅʦʚʳʤ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʶʪʩʷ ʠʨʨʠʛʘʮʠʦʥʥʳʝ ʥʘʩʦʩʳ ʥʘ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʷʭ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʭʨʘʥʷʪʴ ʧʨʠʝʤʣʝʤʳʡ ʫʨʦʚʝʥʴ ʠʟʜʝʨʞʝʢ ʤʘʰʠʥʥʦʛʦ ʦʨʦʰʝʥʠʷ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʝʛʦ ʫʛʣʝʨʦʜʥʳʡ ʩʣʝʜ. ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʵʪʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʝʦʙʭʦʜʠʤ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʝʰʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ ʩ ʫʯʝʪʦʤ ʤʝʩʪʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ. ɺ ʧʨʦʮʝʩʩʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʨʝʛʠʦʥʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʝʡʩʪʚʦʚʘʥ 

ʤʘʩʩʠʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʦʧʳʪ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ. ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʥʝʦʪʣʦʞʥʳʭ ʟʘʜʘʯ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʪʨʘʩʣʴ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʟʘʥʠʤʘʶʪ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʪʘʢʠʭ ʨʝʛʠʦʥʦʚ ʢʘʢ ʈʝʩʧʫʙʣʠʢʘ 

ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʠ ʨʝʛʠʦʥ ʇʨʠʘʨʘʣʴʷ. 

ɺ ʟʘʢʦʥʘʭ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʘʭ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʇʦʩʪʘʥʦʚʣʝʥʠʷʭ ʠ ʋʢʘʟʘʭ ʇʨʝʟʠʜʝʥʪʘ 

ʠ ʂʘʙʠʥʝʪʘ ʄʠʥʠʩʪʨʦʚ ʈʝʩʧʫʙʣʠʢʠ ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʜʣʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʪʨʘʥʳ ʦʩʦʙʦʝ ʤʝʩʪʦ ʠʤʝʶʪ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʤʷʩʘ, ʤʦʣʦʢʘ, ʰʝʨʩʪʠ ʠ ʜʨʫʛʠʭ ʧʨʦʜʫʢʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʝʨʤʝʨʩʢʠʭ ʠ ʢʣʘʩʪʝʨʥʳʭ ʭʦʟʷʡʩʪʚ.  

ɾʠʚʦʪʥʦʚʦʜʩʪʚʦ ʨʘʟʚʠʚʘʝʪʩʷ ʧʫʪʸʤ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ 

ʥʘ ʦʩʥʦʚʝ ʚʩʝʤʝʨʥʦʛʦ ʫʢʨʝʧʣʝʥʠʷ ʢʦʨʤʦʚʦʡ ʙʘʟʳ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʟʘʥʠʤʘʶʱʝʝʩʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʨʘʟʚʠʚʘʝʪʩʷ ʧʫʪʸʤ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʝʚ ʟʘ ʩʯʸʪ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʡ. 

ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʢʦʨʤʦʚ ʜʣʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʨʝʛʠʦʥʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʩʣʫʞʘʪ 

ʧʫʩʪʳʥʥʳʝ ʠ ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʧʘʩʪʙʠʱʘ ʠ ʩʝʥʦʢʦʩʳ, ʢ ʢʦʪʦʨʳʤ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚʩʸ 

ʙʦʣʴʰʠʡ ʠ ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ. ɼʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʦʩʥʦʚʥʦʤ 

ʠʩʧʦʣʴʟʫʶʪ ʟʝʤʣʠ ʚʙʣʠʟʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʸʤʦʚ ʠʣʠ ʞʝ ʪʘʤ, ʛʜʝ ʚʦʟʤʦʞʥʦ 

ʟʘʣʝʛʘʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʤʝʥʘ, ʩʘʞʝʥʮʳ, ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʨʘʩʪʝʥʠʷ, ʧʦʯʚʘ, ʨʘʩʪʝʥʠʷ ʪʨʘʚʷʥʳʭ 

ʢʫʣʴʪʫʨ, ʧʦʩʝʚʥʦʡ ʠ ʧʦʩʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʷ, ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʦʙʣʫʯʝʥʠʝ, ʠʩʪʦʯʥʠʢ 

ʧʠʪʘʥʠʷ, ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʪʨʘʢʪʦʨ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ. 

 

ɸʥʥʦʪʘʮʠʷ. ʄʘʤʣʘʢʘʪʥʠʥʛ ʦʟʠϨϤʦʚϨʘʪ ʭʘʚʬʩʠʟʣʠʛʠʥʠ ʪʘʲʤʠʥʣʘʰ ʜʘʩʪʫʨʠʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰʜʘʛʠ 

ʵʥʛ ʜʦʣʟʘʨʙ ʚʘʟʠʬʘʣʘʨʜʘʥ ʙʠʨʠ ϨʠʰʣʦϨ ʭ˄ʞʘʣʠʛʠ ʩʦϲʘʩʠʜʠʨ. 

ɹʫ ʜʘʩʪʫʨʜʘ ϧʦʨʘϨʘʣʧʦϤʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ʚʘ ʆʨʦʣʙ˄ʡʠ ʢʘʙʠ ϲʫʜʫʜʣʘʨʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰ 

ʘʣʦϲʠʜʘ ˄ʨʠʥ ʪʫʪʘʜʠ. 

ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠʥʠʥʛ Ϩʦʥʫʥʣʘʨʠ ʚʘ Ϩʦʥʫʥ ϲʫʞʞʘʪʣʘʨʠʜʘ, ʇʨʝʟʠʜʝʥʪ ϲʘʤʜʘ ɺʘʟʠʨʣʘʨ 

ʄʘϲʢʘʤʘʩʠʥʠʥʛ Ϩʘʨʦʨ ʚʘ ʬʘʨʤʦʠʰʣʘʨʠʜʘ ʘϲʦʣʠ ʬʘʨʦʚʦʥʣʠʛʠ ʚʘ ʤʘʤʣʘʢʘʪʠʤʠʟ ʩʘʥʦʘʪʠʥʠ 

ʨʠʚʦʞʣʘʥʠʰʜʘ ϨʠʰʣʦϨ ʭ˄ʞʘʣʠʛʠ ʤʘϲʩʫʣʦʪʣʘʨʠ, Ϥ˄ʰʪ, ʩʫʪ, ʞʫʥ ʚʘ ʬʝʨʤʝʨ ʭ˄ʞʘʣʠʢʣʘʨʠ ʚʘ ʚʣʘʩʪʝʨ 

ʭʞ˄ʘʣʠʢʣʘʨʠʥʠʥʛ ʙʦʰϨʘ ʤʘϲʩʫʣʦʪʣʘʨʠ ʫʪʠʰʪʠʨʠʰʥʠ ʣ˄ʨʘʡʪʠʨʠʰ ʘʣʦϲʠʜʘ ˄ʨʠʥ ʪʫʪʘʸʪʛʘʥʠ 

ʪʘʲʢʠʜʣʘʥʛʘʥ. 

ʆʟʠϨ-ʦʚϨʘʪʣʘʨ ʪʘʲʤʠʥʦʪʠʥʠ ϲʘʨ ʪʦʤʦʥʣʘʤʘ ʤʫʩʪʘϲʢʘʤʣʘʰ ʘʩʦʩʠʜʘ ʯʦʨʚʘʯʠʣʠʢ 

ʤʘϲʩʫʣʦʪʜʦʨʣʠʛʠʥʠ ʦʰʠʨʠʰ, ʯʦʨʚʘ ʤʦʣʣʘʨʠ ʩʦʥʠʥʠ ʢ˄ʧʘʡʪʠʨʠʰ ϲʠʩʦʙʠʛʘ ʨʠʚʦʞʣʘʥʤʦϨʜʘ. ɶʩʠʤʣʠʢ 

ʦʟʠϨ-ʦʚϨʘʪ ʤʘϲʩʫʣʦʪʣʘʨʠʥʠ ʵʪʠʰʪʠʨʠʰ ʙʠʣʘʥ ʰʫϤʫʣʣʘʥʘʜʠʛʘʥ ϨʠʰʣʦϨ ʭ˄ʞʘʣʠʛʠ ʠʰʣʘʙ ʯʠϨʘʨʠʰʠ 

ʶϨʦʨʠ ϲʦʩʠʣʜʦʨ ˄ʩʠʤʣʠʢ ʥʘʚʣʘʨʠʥʠ ʵʪʠʰʪʠʨʠʰ ʦʨϨʘʣʠ ϲʦʩʠʣʜʦʨʣʠʢʥʠ ʦʰʠʨʠʰ ʦʨϨʘʣʠ 

ʨʠʚʦʞʣʘʥʪʠʨʠʣʘʜʠ. 

ɶʨʪʘ ʆʩʠʸ ʤʠʥʪʘϨʘʣʘʨʠʜʘ ʯʦʨʚʘʯʠʣʠʢ ʫʯʫʥ ʘʩʦʩʠʡ ʦʟʫϨʘ ʤʘʥʙʘʡ ʯ˄ʣ ʚʘ ʯʘʣʘ ʯ˄ʣ ʷʡʣʦʚʣʘʨʠ ϲʘʤʜʘ 

ʧʠʯʘʥʟʦʨʣʘʨ ʙ˄ʣʠʙ, ʫʣʘʨʛʘ ʢʝʡʠʥʛʠ ʧʘʡʪʣʘʨʜʘ ϨʠʟʠϨʠʰ ʦʨʪʠʙ ʙʦʨʤʦϨʜʘ. ϧʠʰʣʦϨ ʭ˄ʞʘʣʠʛʠ 

˄ʩʠʤʣʠʢʣʘʨʠʥʠ ʵʪʠʰʪʠʨʠʰ ʫʯʫʥ ʝʨ ʘʩʦʩʘʥ ʪʘʙʠʠʡ ʸʢʠ ʩʫʪʲʠʡ ʩʫʚ ϲʘʚʟʘʣʘʨʠ ʷϨʠʥʠʜʘ ʸʢʠ ʝʨ ʦʩʪʠ 

ʩʫʚʣʘʨʠ ʧʘʡʜʦ ʙ˄ʣʠʰʠ ʤʫʤʢʠʥ ʙ˄ʣʛʘʥ ʞʦʡʣʘʨʜʘ ʠʰʣʘʪʠʣʘʜʠ. 
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Annotation. One of the most urgent tasks in the implementation of the country's food security program is 

the agricultural sector. 

A special place in this program is occupied by the development of such regions as the Republic of 

Karakalpakstan and the Aral Sea region. 

The laws and legislative acts of the Republic of Uzbekistan, Resolutions and Decrees of the President and 

the Cabinet of Ministers of the Republic indicate that for the well-being of the population and the development of 

the country's industry, a special place is played by the growth of production of agricultural products, meat, milk, 

wool and other products of farm and cluster farms. 

Livestock farming is developing by increasing productivity and increasing the number of livestock based on 

the comprehensive strengthening of the food supply. Agricultural production involved in the cultivation of plant 

food products is developed by increasing yields through the cultivation of high-yielding plant varieties.  

The main source of feed for livestock farming in the regions of Central Asia are desert and semi-desert 

pastures and hayfields, to which more and more interest has recently been shown. For the cultivation of 

agricultural plants, land is mainly used near natural or artificial reservoirs or where groundwater may occur. 

Key words: seeds, seedlings, trees and shrubs, soil, grass plants, seed and planting material, electrical 

technology, ultraviolet irradiation, power source, technical means, tractor, power plants. 

 

ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʨʘʩʪʝʥʝʚʦʜʩʪʚʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʙʳʣʴʥʳʤʠ ʠ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤʠ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʫʩʣʦʚʠʷʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʥʝʜʨʝʥʠʝ çʟʝʣʝʥʳʭ ʪʝʭʥʦʣʦʛʠʡè ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʳʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ʚʥʝʜʨʝʥʠʷ 

ʥʦʚʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʩʧʝʰʥʦʝ ʚʝʜʝʥʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʫʩʪʦʡʯʠʚʦʤʫ ʝʛʦ ʨʘʟʚʠʪʠʶ ʢʘʢ ʚ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʪʘʢ ʠ ʚ ʨʝʛʠʦʥʝ ʚ ʮʝʣʦʤ.  

ʅʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʚʳʭ çʟʝʣʸʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡè ʦʯʝʥʴ ʤʥʦʛʦ. ʀ ʢʘʞʜʦʝ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʧʨʝʜʝʣʸʥʥʳʤ ʨʝʛʠʦʥʘʤ ʠ ʢ ʨʝʰʝʥʠʶ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʟʘʜʘʯ.  

ʇʨʝʜʣʘʛʘʝʤʳʡ ʞʝ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʫʪʴ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʡ ʘʛʨʦʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʋʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʦʙʣʫʯʝʥʠʷ ʨʘʩʪʝʥʠʡ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʥʝʜʦʨʦʛʦʩʪʦʷʱʠʤ ʠ 

ʵʢʦʥʦʤʠʯʥʳʤ. 

ʅʦ ʥʘʯʥʸʤ ʩ ʛʣʘʚʥʦʛʦ. 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ. ʎʝʣʠ, ʟʘʜʘʯʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩ ʧʦʟʠʮʠʠ ʙʝʨʝʞʣʠʚʦʩʪʠ ʠ ʚ ʨʘʤʢʘʭ 

ʟʝʣʝʥʦʡ ʵʢʦʥʦʤʠʢʠ ï ʩʦʚʧʘʜʘʶʪ. ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʟʝʣʸʥʳʭ ʪʝʭʥʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ 

ʩʝʤʷʥ, ʩʘʞʝʥʮʝʚ, ʨʘʩʪʝʥʠʡ ʋʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤʠ ʣʫʯʘʤʠ. ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʟʘʨʫʙʝʞʥʳʡ ʠ 

ʫʟʙʝʢʩʢʠʡ ʦʧʳʪ ʚʥʝʜʨʝʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʞʸʩʪʢʠʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʠ ʇʨʠʘʨʘʣʴʷ. ɸʚʪʦʨʘʤʠ ʨʘʩʩʤʦʪʨʝʥʦ ʚʦʟʜʝʡʩʪʚʠʝ 

ʋʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʧʫʩʪʳʥʥʳʝ ʨʘʩʪʝʥʠʷ: ʢʣʝʪʢʠ ʩʝʤʷʥ, ʩʘʞʝʥʮʝʚ, ʩʘʤʠʭ ʨʘʩʪʝʥʠʡ ʚʦ 

ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʜʦʩʪʠʛʥʫʪʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. 

ʇʦʩʣʝʜʥʠʝ ʧʦʣʚʝʢʘ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʙʦʣʴʰʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʨʝʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʚ ʘʛʨʦʥʦʤʠʠ 

ʧʫʪʝʤ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʩʝʚʥʳʝ ʩʝʤʝʥʘ ʠ ʚʝʛʝʪʠʨʫʶʱʠʝ ʦʨʛʘʥʳ ʨʘʩʪʝʥʠʡ (ʚ ʟʘʢʨʳʪʦʤ 

ʠ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ) ʩ ʮʝʣʴʶ ʥʝ ʪʦʣʴʢʦ ʫʧʨʘʚʣʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ, ʥʦ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʥʘʧʨʠʤʝʨ, ʥʘ ʭʣʦʧʯʘʪʥʠʢʝ: ʧʨʝʜʧʦʩʝʚʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʧʦʩʝʚʥʳʭ ʩʝʤʷʥ, ʯʝʢʘʥʢʘ, ʜʝʬʦʣʠʘʮʠʷ, ʜʝʩʠʢʘʮʠʷ ʠ ʩʪʠʤʫʣʷʮʠʷ ʭʣʦʧʯʘʪʥʠʢʘ ʚ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʘ ʪʘʢʞʝ ʧʦʩʣʝʫʙʦʨʦʯʥʦʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʦʪ 

ʙʦʣʝʟʥʝʡ) ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ, ʟʘʱʠʪʳ ʦʪ ʙʦʣʝʟʥʝʡ ʠ ʚʨʝʜʠʪʝʣʝʡ, ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ ʰʠʨʦʢʠʤ ʬʨʦʥʪʦʤ ʚʝʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʠʟʫʯʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʠ 

ʨʘʩʪʝʥʠʷ, ʩ ʮʝʣʴʶ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʣʠ ʥʘʦʙʦʨʦʪ, ʧʦʜʘʚʣʝʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʢʣʝʪʦʢ, ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʧʨʦʜʫʢʪʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʦʥʝʯʥʦʛʦ 

ʧʨʦʜʫʢʪʘ, ʘ ʪʘʢʞʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʠʦʨʠʪʝʪʦʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʥʦʚʠʪʩʷ ʩʦʟʜʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ, ʯʪʦ ʥʝ ʦʩʫʱʝʩʪʚʠʤʦ ʙʝʟ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ 
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ʨʘʟʨʘʙʦʪʦʢ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʧʨʠʚʝʣʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʢʘʢ 

ʥʘʠʙʦʣʝʝ ʜʝʰʝʚʦʛʦ ʠ ʙʝʟʚʨʝʜʥʦʛʦ ʩʨʝʜʩʪʚʘ. ɺ ʢʦʥʮʝ ʍʍ ʚʝʢʘ ʠ ʚ ʥʘʯʘʣʝ ʍʍI ʚʝʢʘ ʘʢʪʠʚʥʦ ʠ ʰʠʨʦʢʠʤ 

ʬʨʦʥʪʦʤ ʚʝʣʠʩʴ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʚ ʩʝʧʘʨʘʮʠʠ, ʩʦʨʪʠʨʦʚʢʝ, 

ʩʪʠʤʫʣʷʮʠʠ ʠ ʧʨʝʜʧʦʩʝʚʥʦʤʫ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʶ ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ, ʟʝʨʥʦʚʳʭ, ʦʚʦʱʝʙʘʭʯʝʚʳʭ ʠ 

ʜʨʫʛʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʋʟʅʀʀʄʕ ɸʡʜʘʨʦʚʳʤ ʐ.ɻ. ʚʝʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʦʨʪʠʨʦʚʢʝ ʦʧʫʰʝʥʥʳʭ 

ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʙʘʨʘʙʘʥʥʦʤ ʩʝʧʘʨʘʪʦʨʝ. 

ɸʢʘʜʝʤʠʢ ɹʦʨʦʜʠʥ ʀ.ʌ., ʜ.ʪ.ʥ. ʊʘʨʫʰʢʠʥ ɺ.ʀ. ʠ ʢ.ʪ.ʥ. ʅʠʷʟʢʫʣʦʚ ɸ. ʚ ʄʦʩʢʦʚʩʢʦʤ ʠʥʩʪʠʪʫʪʝ 

ʠʥʞʝʥʝʨʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʨʘʙʦʪʘʣʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʝʧʘʨʘʪʦʨ ʩʝʤʷʥ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [1]. 

ɺ ʋʟʅʀʀʄʕ, ʜ.ʪ.ʥ. ʖʩʫʙʘʣʠʝʚ ɸ. ʧʨʦʚʦʜʠʣ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʪʨʘʚʢʝ 

ʚʳʩʝʚʘʝʤʳʭ ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ [1]. 

ɼ.ʪ.ʥ. ʄʫʭʘʤʤʘʜʠʝʚ ɸ., ɼʝʥʤʫʭʘʤʤʘʜʠʝʚ ɸ.ʄ. ʠ ʄʠʨʟʘʘʭʤʝʜʦʚ ʍ. ʧʨʝʜʣʦʞʠʣʠ ʧʨʝʜʧʦʩʝʚʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʧʦʩʝʚʥʳʭ ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ ʠ ʜʨʫʛʠʭ ʩʝʣʴʭʦʟ ʢʫʣʴʪʫʨ ʟʘ ʩʯʝʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʩʝʚʥʳʝ 

ʩʝʤʝʥʘ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʠʩʢʨʦʚʳʤʠ ʨʘʟʨʷʜʘʤʠ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ ʠʭ 

ʵʣʝʢʪʨʦʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ [2]. 

ʅʦ ʚʩʝ ʵʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʜʣʷ ʟʝʤʣʝʜʝʣʠʷ ʚ ʟʦʥʝ ʧʦʣʠʚʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. ɸ ʯʪʦ ʞʝ ʩ 

ʪʝʨʨʠʪʦʨʠʷʤʠ ʚ ʧʫʩʪʳʥʥʦʤ ʠ ʧʦʣʫʧʫʩʪʳʥʥʦʤ ʢʣʠʤʘʪʠʯʝʩʢʦʤ ʧʦʷʩʝ? 

ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʩʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘʯʠʥʘʶʪʩʷ ʩʦ ʚʩʧʘʰʢʠ ʟʝʤʣʠ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʧʣʦʱʘʜʝʡ. ʇʨʠʯʸʤ 

ʚʩʧʘʰʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪʚʘʣʴʥʳʤ ʤʝʪʦʜʦʤ. ɺ ʫʩʣʦʚʠʷʭ ʧʫʩʪʳʥʥʦʡ ʠ ʧʦʣʫʧʫʩʪʳʥʥʦʡ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʪʘʢʦʡ ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʝʧʨʠʝʤʣʝʤ. ʊʝʤ ʙʦʣʝʝ ʚ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʝ ʠ 

ʨʝʛʠʦʥʝ ʇʨʠʘʨʘʣʴʷ ʤʳ ʥʘʙʣʶʜʘʝʤ ʙʦʣʴʰʫʶ ʟʘʩʦʣʸʥʥʦʩʪʴ ʧʦʯʚʳ. ʀʟ-ʟʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʧʦʯʚʳ 

ʤʳ ʩʨʘʟʫ ʤʦʞʝʤ ʧʦʣʫʯʠʪʴ ʫʯʘʩʪʢʠ, ʧʦʜʚʝʨʞʝʥʥʳʝ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ. 

ɺʦʪ ʥʝʙʦʣʴʰʦʡ ʧʝʨʝʯʝʥʴ ʨʘʙʦʪ ʧʦ ʨʘʟʨʘʙʦʪʢʘʤ ʫʟʙʝʢʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʸʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʩʝʤʝʥʘ ʠ ʨʘʩʪʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ. 

ʅʘ ʟʘʚʦʜʝ çʃʝʥʠʥʘʙʘʜʩʝʣʴʤʘʰè (ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ) ʙʳʣ ʠʟʛʦʪʦʚʣʝʥ ʦʧʳʪʥʦ-

ʧʨʦʤʳʰʣʝʥʥʳʡ ʦʙʨʘʟʝʮ ʙʘʨʘʙʘʥʥʦʛʦ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʪʦʨʘ ï ʫʚʣʘʞʥʠʪʝʣʷ ʧʦʩʝʚʥʳʭ ʩʝʤʷʥ 

ʭʣʦʧʯʘʪʥʠʢʘ ʠ ʜʨʫʛʠʭ ʩʝʣʴʭʦʟ ʢʫʣʴʪʫʨ. 

ɺ ɸʆ çɺʄʂɺ-ɸgromashè ʚ ʦʪʨʘʩʣʝʚʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨʘ ʄʫʭʘʤʤʘʜʠʝʚʘ ɸ. ʚʝʣʠʩʴ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʚ 

ʨʘʤʢʘʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʧʦ ʩʦʟʜʘʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʘʛʨʦʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʠ 

ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʭʣʦʧʯʘʪʥʠʢʘ ʠ ʜʨʫʛʠʭ ʩʝʣʴʭʦʟ ʢʫʣʴʪʫʨ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩ ʮʝʣʴʶ 

ʩʪʠʤʫʣʷʮʠʠ ʠ ʟʘʱʠʪʳ ʧʦʩʝʚʥʳʭ ʩʝʤʷʥ ʠ ʨʘʩʪʝʥʠʡ ʦʪ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʠ ʚʨʝʜʠʪʝʣʝʡ [3,4,5]. 

ɺ ʢʦʥʮʝ 80-ʳʭ ʛʦʜʦʚ ʚ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʂʠʨʛʠʟʩʢʦʡ ʉʉʈ ʛʨʫʧʧʘ ʫʯʸʥʳʭ ʚ ʩʦʩʪʘʚʝ ʀʚʘʥʘ 

ʇʘʚʣʦʚʠʯʘ ʅʝʫʤʳʚʘʢʠʥʘ ʠ ɸʙʜʳʣʛʘʙʝʢʘ ʉʫʣʪʘʥʙʘʝʚʠʯʘ ʉʫʣʪʘʥʙʘʝʚʘ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʦʧʨʦʙʦʚʘʥ 

ʤʝʪʦʜ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʩʥʠʞʝʥʠʷ ʝʛʦ ʢʠʩʣʦʪʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʫ ʠ ʨʘʩʪʝʥʠʷ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. ʊʦʛʜʘ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʳ 

ʜʣʠʥʘ ʚʦʣʥʳ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ 253 ʥʤ Ñ10%. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤʠ ʣʫʯʘʤʠ ʦʧʨʝʜʝʣʸʥʥʦʡ ʯʘʩʪʦʪʳ ʠ ʤʦʱʥʦʩʪʠ. ʇʨʠ ʥʦʚʦʛʦ ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ (ʦʩʪʘʚʰʫʶʩʷ ʩʪʝʨʥʶ, ʙʦʪʚʫ, ʣʠʩʪʴʷ ʨʘʩʪʝʥʠʡ ʥʝ ʫʙʠʨʘʶʪ, ʘ ʟʘʧʘʭʠʚʘʶʪ) ʙʫʜʝʪ ʚʦʟʤʦʞʥʦ 

ʩʦʟʜʘʪʴ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʣʦʜʦʨʦʜʥʳʡ ʩʣʦʡ. ɿʘ ʜʚʘ-ʪʨʠ ʛʦʜʘ ʪʘʢʦʡ ʦʙʨʘʙʦʪʢʠ ʤʳ 

ʤʦʞʝʤ ʧʦʣʫʯʠʪʴ ʚʧʦʣʥʝ ʧʣʦʜʦʨʦʜʥʳʝ ʟʝʤʣʠ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ.  

ɸ ʯʪʦ ʞʝ ʚʳʨʘʱʠʚʘʪʴ ʥʘ ʵʪʠʭ ʦʙʨʘʙʦʪʘʥʥʳʭ ʟʝʤʣʷʭ? ɸ ʚʳʨʘʱʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦ ʧʫʩʪʳʥʥʳʝ 

ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ, ʚʦ-ʧʝʨʚʳʭ, ʙʫʜʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʝʛʦ 

ʧʣʦʜʦʨʦʜʥʦʩʪʠ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʙʫʜʝʪ ʩʦʟʜʘʥ ʦʧʨʝʜʝʣʸʥʥʳʡ ʘʛʨʦʬʦʥ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʠ ʦʟʝʣʝʥʠʪʴ ʦʧʫʩʪʳʥʝʥʥʳʝ ʟʝʤʣʠ. 

ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [6,7,8,9,10,11] ʣʘʙʦʨʘʪʦʨʥʘʷ ʚʩʭʦʞʝʩʪʴ ʧʦʩʝʚʥʳʭ ʩʝʤʷʥ 

ʨʫʯʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 70%, ʯʠʩʪʦʪʘ ï ʥʝ ʙʦʣʝʝ 60%. ʇʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ ʧʦʩʝʚʥʳʭ 
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ʩʝʤʷʥ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,5% ʜʦ 20%. ʅʠʟʢʘʷ ʧʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ ʧʦʩʝʚʥʳʭ ʩʝʤʷʥ ʧʫʩʪʳʥʥʳʭ ʨʘʩʪʝʥʠʡ 

ʦʙʲʷʩʥʷʝʪʩʷ ʧʘʛʫʙʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʧʦʩʝʚʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʧʫʩʪʳʥʷʭ ʠ 

ʧʦʣʫʧʫʩʪʳʥʷʭ. ɺʨʝʜʠʪʝʣʠ, ʛʨʳʟʫʥʳ ʠ ʩʦʨʥʷʢʠ ʪʘʢʞʝ ʚʥʦʩʷʪ ʩʚʦʶ ʣʝʧʪʫ ʢ ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

ʚʩʭʦʜʦʚ ʧʘʩʪʙʠʱʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦʣʠʛʦʥʘʭ. 

ʇʦʩʝʚʥʳʝ ʩʝʤʝʥʘ ʧʫʩʪʳʥʥʳʭ ʨʘʩʪʝʥʠʡ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʠ ʧʘʩʪʙʠʱʥʦ-ʣʫʛʦʚʳʭ ʢʫʣʴʪʫʨ 

ʧʦʩʣʝ ʠʭ ʟʘʛʦʪʦʚʢʠ ʜʦ 6-9 ʤʝʩʷʮʝʚ ʤʦʛʫʪ ʩʦʭʨʘʥʷʪʴ ʩʚʦʶ ʚʩʭʦʞʝʩʪʴ, ʟʘ ʠʩʪʝʯʝʥʠʝʤ ʵʪʦʛʦ ʩʨʦʢʘ ʦʥʠ 

ʪʝʨʷʶʪ ʚʩʭʦʞʝʩʪʴ ʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʧʦʩʝʚʘ. ʇʦʵʪʦʤʫ, ʩʦʛʣʘʩʥʦ ʘʛʨʦʪʨʝʙʦʚʘʥʠʷʤ [7,9], 

ʧʦʩʣʝ ʟʘʛʦʪʦʚʢʠ ʧʦʩʝʚʥʳʭ ʩʝʤʷʥ ʧʫʩʪʳʥʥʳʭ ʨʘʩʪʝʥʠʡ ʠʭ ʚ ʪʝʯʝʥʠʠ 50-60 ʜʥʝʡ ʥʝʦʙʭʦʜʠʤʦ ʚʳʩʝʷʪʴ 

ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦʣʠʛʦʥʘʭ. 

ɿʘ ʧʨʦʰʝʜʰʠʝ 50 ʣʝʪ ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʦ ʩʪʠʤʫʣʷʮʠʠ ʧʦʩʝʚʥʳʭ ʩʝʤʷʥ, ʧʦ ʟʘʱʠʪʝ ʠʭ ʠ 

ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʩʝʣʴʭʦʟʢʫʣʴʪʫʨ ʦʪ ʙʦʣʝʟʥʝʡ ʠ ʚʨʝʜʠʪʝʣʝʡ ʙʳʣʦ ʩʜʝʣʘʥʦ ʙʦʣʝʝ 100 

ʠʟʦʙʨʝʪʝʥʠʡ ʥʘ ʩʧʦʩʦʙʳ ʠ ʫʩʪʨʦʡʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʠ ʠ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ [3,4,5]. 

ʈʘʟʨʘʙʦʪʘʥʳ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʩʝʤʷʥ 

ʩʝʣʴʭʦʟʢʫʣʴʪʫʨ ʢ ʩʝʚʫ, ʧʦ ʩʪʠʤʫʣʷʮʠʠ ʨʘʩʪʝʥʠʡ ʠ ʟʘʱʠʪʳ ʠʭ ʦʪ ʙʦʣʝʟʥʝʡ ʠ ʚʨʝʜʠʪʝʣʝʡ. ʀʟʛʦʪʦʚʣʝʥʳ 

ʠ ʠʩʧʳʪʘʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʛʨʦʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ [3,4,5]. 

ɺʳʰʝʠʟʣʦʞʝʥʥʳʝ ʝʱʝ ʨʘʟ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʦʚʦʜʠʤʳʭ ʚ ʨʝʩʧʫʙʣʠʢʠ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʘʛʨʦʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʠ, ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʥʘʩʪʦʷʱʝʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʥʘ ʪʝʤʫ: çʈʘʟʨʘʙʦʪʢʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʫʩʪʘʥʦʚʦʢ, ʘʛʨʝʛʘʪʠʨʫʝʤʳʭ ʩ ʢʦʤʧʣʝʢʩʦʤ ʤʘʰʠʥ ʜʣʷ ʘʛʨʦʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʛʘʣʦʬʠʪʦʚè. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦʬʝʩʩʦʨʦʤ ʄʫʭʘʤʤʘʜʠʝʚʳʤ ɸ. ʩ ʩʦʨʘʪʥʠʢʘʤʠ ʪʝʭʥʦʣʦʛʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʩʝʤʝʥʘ, ʠʣʠ ʥʘ ʧʦʯʚʫ ʠ ʥʘ ʨʘʩʪʝʥʠʝ. ɿʜʝʩʴ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʮʝʣʦʩʪʥʳʡ ʩʣʦʞʥʳʡ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʡ 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʦʙʲʝʢʪ çʩʝʤʷ-ʧʦʯʚʘ-ʨʘʩʪʝʥʠʝè. 

ʅʘʫʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʨʷʜʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʸʥʳʭ, ʪʘʢʞʝ ʣʘʙʦʨʘʪʦʨʥʦ-

ʧʦʣʝʚʳʤʠ ʦʧʳʪʘʤʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ, ʧʨʦʚʝʜʝʥʥʳʤʠ ʚ 1995-2005 ʛʛ. ʚ ʋʟʙʝʢʠʩʪʘʥʝ 

ʩʦʚʤʝʩʪʥʦ ʩ ʉɸʋʈ (ʂʅʈ), ʜʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʰʝʦʧʠʩʘʥʥʦʡ ʥʦʚʦʡ ʘʛʨʦʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʠ 

ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʭʣʦʧʯʘʪʥʠʢʘ, ʧʰʝʥʠʮʳ, ʨʠʩʘ, ʘʨʙʫʟʘ, ʧʝʨʮʘ, ʣʫʢʘ, ʢʘʨʪʦʬʝʣʷ, ʢʣʝʚʝʨʘ, ʙʘʪʘʪʘ ʠ 

ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ [2,3,4,5,12,13]. 

ʈʘʟʨʘʙʦʪʘʥʳ, ʠʟʛʦʪʦʚʣʝʥʳ ʠ ʠʩʧʳʪʘʥʳ ʩʪʘʮʠʦʥʘʨʥʳʝ ʠ ʤʦʙʠʣʴʥʳʝ, ʘʛʨʝʛʘʪʠʨʫʝʤʳʝ ʩ ʪʨʘʢʪʦʨʦʤ 

ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʠʩʪʝʤʫ çʩʝʤʷ-ʧʦʯʚʘ-ʨʘʩʪʝʥʠʝè 

[12,13]. 

 

ʉʝʤʷ: (+ʧʦʯʚʘ) ʇʦʯʚʘ:(+ʩʝʤʷ+ʨʘʩʪʝʥʠʝ) ʈʘʩʪʝʥʠʝ: (+ʧʦʯʚʘ) 

 

  
ʈʠʩ. 1 ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʘʛʨʦʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʠʩʪʝʤʫ çʩʝʤʷ, ʧʦʯʚʘ, ʨʘʩʪʝʥʠʝè 

 



OóZBEKISTON AGRAR FANI XABARNOMASI  
 

96                                         ˏ ˒˞˟˚˕˗ ˍː˝ˍ˝˚˛˖ ˚ˍˠ˗˕ ˠ˔ˎ˒˗˕˞˟ˍ˚ˍ   Ο 3 (21/2 ) 2025 

ʆʜʥʘʢʦ, ʩʝʤʝʥʘ ʠ ʨʘʩʪʝʥʠʷ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʠ ʧʘʩʪʙʠʱʥʦ-ʣʫʛʦʚʳʭ ʢʫʣʴʪʫʨ ʜʦʚʦʣʴʥʦ 

ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʩʚʦʠʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʩʪʨʦʝʥʠʝʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʩʠʩʪʝʤʫ çʩʝʤʷ-ʧʦʯʚʘ-ʨʘʩʪʝʥʠʝè ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʜʣʷ ʚʩʝʭ ʧʫʩʪʳʥʥʳʭ ʨʘʩʪʝʥʠʡ ʦʩʪʘʶʪʩʷ ʦʜʠʥʘʢʦʚʳʤʠ, 

ʤʝʥʷʶʪʩʷ ʪʦʣʴʢʦ ʩʪʘʜʠʠ ʠ ʨʝʞʠʤʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ [3,4,5,12,13,14]. 

ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚ ɸʆ çɺʄʂɺ-ɸgromashè ʨʘʟʨʘʙʦʪʘʥ ʠ ʠʟʛʦʪʦʚʣʝʥ 

ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʪʦʨ ʚʝʛʝʪʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ (ʕɺʆ), ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʝʤʝʥʘ, 

ʧʦʯʚʫ ʠ ʨʘʩʪʝʥʠʡ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʨʦʚʝʜʝʥʠʝʤ ʚʳʩʝʚʘ ʠ ʤʝʞʜʫʨʷʜʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʧʝʨʠʦʜ 

ʚʝʛʝʪʘʮʠʠ. ʕɺʆ ʧʨʠʤʝʥʷʶʪ ʚ ʘʛʨʝʛʘʪʝ ʩ ʢʫʣʴʪʠʚʘʪʦʨʘʤʠ, ʥʘʚʝʰʝʥʥʳʤʠ ʥʘ ʪʨʘʢʪʦʨ. ʕɺʆ ʧʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʣʘʤʧ ʋʌʉ ʤʦʱʥʦʩʪʴʶ 60 W. ʃʘʤʧʳ ʧʠʪʘʶʪʩʷ ʦʪ 

ʛʝʥʝʨʘʪʦʨʘ ʪʨʘʢʪʦʨʘ ʠʣʠ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ [15,16,17,18,19]. 

ʋʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ï ʥʝʚʠʜʠʤʦʝ ʛʣʘʟʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʟʘʥʠʤʘʶʱʝʝ 

ʦʙʣʘʩʪʴ ʩʧʝʢʪʨʘ ʩʚʝʪʘ ʤʝʞʜʫ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝʡ ʚʠʜʠʤʳʭ ʣʫʯʝʡ ʠ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝʡ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ 

ʠʟʣʫʯʝʥʠʷ. ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʦʩʚʝʱʝʥʠʶ (ʉIɽ) ʩʧʝʢʪʨ ʋʌ-ʠʟʣʫʯʝʥʠʷ 

ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ ʜʠʘʧʘʟʦʥʘ: UVïɸ, ʜʣʠʥʥʦʚʦʣʥʦʚʦʝ (315-400 ʥʤ); UVïɺ, ʩʨʝʜʥʝʚʦʣʥʦʚʦʝ (280-315 ʥʤ) 

ʠ UVïʉ, ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʝ (100-280ʥʤ) [17]. 

ʇʨʝʜʧʦʩʝʚʥʘʷ ʵʣʝʢʪʨʦʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʨʘʩʪʘʥʠʝ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʥʘ 10-15% ʠ 

ʫʤʝʥʴʰʘʝʪ ʧʦʨʘʞʝʥʥʦʩʪʴ ʚʩʭʦʜʦʚ ʙʦʣʝʟʥʷʤʠ ʚ 2-5ʨʘʟʘ. ʕʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʷ ʩʝʤʷʥ ʠ ʚʝʛʝʪʠʨʫʶʱʠʭ 

ʨʘʩʪʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪ ʦʙʲʝʤ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ; ʧʦʚʳʰʘʝʪ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʥʘ 45-50%, ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʚʦʜʥʦʤʫ ʜʝʬʠʮʠʪʫ ʥʘ 

19-23%. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʣʝʢʪʨʦʦʙʨʘʙʦʪʢʠ ʧʦʩʝʚʥʳʭ ʩʝʤʷʥ ʧʨʦʠʩʭʦʜʠʪ ʫʩʠʣʝʥʥʳʡ ʩʠʥʪʝʟ (ʚ 2-3 

ʨʘʟʘ) ɼʅʂ ʠ ʈʅʂ ʚ ʬʘʟʫ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʪ.ʝ. ʩ ʚʦʟʚʨʘʪʦʤ ʨʘʩʪʝʥʠʡ ʠʟʤʝʥʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʷʜʝʨʥʳʭ ʩʪʨʫʢʪʫʨ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʚʝʜʝʪ ʢ ʨʘʚʥʦʤʝʨʥʦʤʫ ʠ ʫʩʢʦʨʝʥʥʦʤʫ ʥʘ 10-15 ʜʥʝʡ 

ʩʦʟʨʝʚʘʥʠʶ ʧʣʦʜʦʚ ʠ ʧʦʚʳʰʝʥʠʶ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʚ 2-5 ʨʘʟʘ. 

ʕʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʷ ʩʝʤʷʥ, ʧʦʯʚʳ ʠ ʨʘʩʪʝʥʠʡ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʤʠʢʨʦʬʣʦʨʫ 

ʨʠʟʦʩʬʝʨʳ ʧʦʯʚʳ, ʧʦʚʳʰʘʷ ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʝʟʥʳʭ ʠ ʩʥʠʞʘʷ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 

ʧʦʯʚʝ, ʫʣʫʯʰʘʝʪ ʬʠʪʦʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʳ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʧʣʝʩʥʝʚʳʭ 

ʛʨʠʙʦʚ ʠ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʘʢʪʠʥʦʤʠʮʝʪʦʚ. ʆʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʦʚʳʰʝʥʠʶ 

ʩʦʜʝʨʞʘʥʠʷ ʫʩʚʦʷʝʤʳʭ ʬʦʨʤ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʥʘʢʦʧʣʝʥʠʷ ʚ ʨʘʩʪʝʥʠʷʭ 

ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʚ 2-3 ʨʘʟʘ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʥʘʢʦʧʣʝʥʠʷ ʚ ʨʘʩʪʝʥʠʷʭ ʉU, ʄn, 

Zn ʚ 1,5-2,0 ʨʘʟʘ. ɺʳʷʚʣʝʥʘ ʪʘʢʞʝ ʠʟʙʠʨʘʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ ʠʟʫʯʝʥʥʳʭ ʛʝʥʦʪʠʧʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʥʘ 

ʩʢʦʨʦʩʧʝʣʦʩʪʴ ʠ ʟʘʚʷʟʳʚʘʝʤʦʩʪʴ ʢʦʨʦʙʦʯʝʢ ʠ ʩʝʤʷʥ ʚ ʥʠʭ ʧʨʠ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ [2,17]. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʩʪʝʥʠʷ ʧʦʩʣʝ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ ʥʘ 7é15 ʜʥʝʡ ʨʘʥʴʰʝ 

ʢʦʥʪʨʦʣʴʥʳʭ ʚʩʪʫʧʘʶʪ ʚ ʬʘʟʳ ʙʫʪʦʥʠʟʘʮʠʠ, ʮʚʝʪʝʥʠʷ, ʢʦʨʦʙʦʯʢʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʦʟʨʝʚʘʥʠʷ ʫʨʦʞʘʷ. 

ʇʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʣʠʥʘ ʠ ʚʳʭʦʜ ʚʦʣʦʢʥʘ, ʝʛʦ ʟʨʝʣʦʩʪʴ, ʤʘʩʩʘ 1000 ʰʪʫʢ ʩʝʤʷʥ ʠ ʜʨʫʛʠʝ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʚʦʣʦʢʥʘ ʠ ʩʝʤʷʥ [2,17]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʠʣʴʥʦʝ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʋʌ ʣʫʯʝʡ ʜʘʚʥʦ ʧʦʙʫʜʠʣʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚʳʷʩʥʠʪʴ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʪʝʥʠʷ. ʕʪʦʪ ʠʥʪʝʨʝʩ ʚʝʩʴʤʘ ʦʙʦʩʥʦʚʘʥ, ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʚ 

ʨʘʩʪʝʥʠʷʭ ʥʘʭʦʜʠʪʩʷ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʩʦʝʜʠʥʝʥʠʡ, ʩʠʣʴʥʦ ʧʦʛʣʦʱʘʶʱʠʭ ʋʌ ʣʫʯʠ, ʘ ʥʘʠʤʝʥʴʰʘʷ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʜʣʠʥʘ ʚʦʣʥʳ ʋʌ ʣʫʯʝʡ, ʜʦʩʪʠʛʘʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ, ʩʦʩʪʘʚʣʷʝʪ 283 ʤʤʢ 

[2,17]. 

ʇʨʠ ʜʝʡʩʪʚʠʠ ʋʌ ʨʘʜʠʘʮʠʠ ʥʘ ʩʝʤʝʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʵʬʬʝʢʪ ʪʦʨʤʦʞʝʥʠʷ ʠʣʠ ʫʩʢʦʨʝʥʠʷ 

ʧʨʦʨʘʩʪʘʥʠʷ. ʅʘʨʷʜʫ ʩ ʨʘʙʦʪʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʦ ʫʩʢʦʨʝʥʥʦʝ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʋʌ ʠʤʝʶʪʩʷ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙ ʫʤʝʥʴʰʝʥʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʠʣʠ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʵʬʬʝʢʪʘ [10,14]. 

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ɸʆ çBMKB-

Agromashè ʩ ʫʯʘʩʪʠʝʤ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʨʝʩʧʫʙʣʠʢʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ, ʧʦʟʚʦʣʠʣʠ ʨʘʟʨʘʙʦʪʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʫʶ 

ʘʛʨʦʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʮʝʣʦʩʪʥʫʶ ʩʠʩʪʝʤʫ çʩʝʤʷ, ʧʦʯʚʘ, ʨʘʩʪʝʥʠʝè ʠ ʦʧʳʪʥʳʝ 

ʦʙʨʘʟʮʳ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʝʝ ʨʝʘʣʠʟʘʮʠʠ.  

ɺ ʦʪʥʦʰʝʥʠʠ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʤʷʥ ʧʫʩʪʳʥʥʳʭ ʨʘʩʪʝʥʠʡ 

ʧʘʩʪʙʠʱʥʦ-ʣʫʛʦʚʳʭ ʢʫʣʴʪʫʨ, ʪʦ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ 

ʚʧʝʨʚʳʝ ʥʘʯʘʪʳ ʚ ɸʆ çBMKB-Agromashè ʩ ʫʯʘʩʪʠʝʤ ʅʀʀ ʢʘʨʘʢʫʣʝʚʦʜʩʪʚʘ ʠ ʵʢʦʣʦʛʠʠ ʧʫʩʪʳʥʴ ʠ 
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ʅʀʀ ʤʝʭʘʥʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʇʨʠ ʵʪʦʤ ɸʆ çBMKB-Agromashè ʷʚʣʷʝʪʩʷ ʛʦʣʦʚʥʳʤ 

ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʜʣʷ ʭʣʦʧʢʦʚʦʜʩʪʚʘ, ʟʝʨʥʦʚʦʜʩʪʚʘ, ʩʘʜʦʚʦʜʩʪʚʘ, ʦʚʦʱʝʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ 

ʜʣʷ ʘʨʠʜʥʳʭ ʧʘʩʪʙʠʱ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ɸʆ çBMKB-Agromashè ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʨʘʟʨʘʙʦʪʢʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʠ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʘʙʦʪ ʧʦ ʦʟʝʣʝʥʝʥʠʶ ʜʥʘ ʚʳʩʦʭʰʝʛʦ ɸʨʘʣʴʩʢʦʛʦ 

ʤʦʨʷ ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʫʩʪʳʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʣʝʩʦʧʠʪʦʤʥʠʢʘʭ. 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʣʝʩʦʧʠʪʦʤʥʠʢʘʭ ʂʘʨʘʫʟʷʢʩʢʦʛʦ ʨʘʡʦʥʥʦʛʦ ʣʝʩʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ 

ʧʨʦʝʢʪ çʈʘʟʨʘʙʦʪʢʘ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʘʛʨʦʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʠ, ʙʘʟʦʚʦʛʦ ʥʘʙʦʨʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʋʌʃ ʠ ʕɸɺ) ʥʘ ʩʠʩʪʝʤʫ çʩʝʤʷ, ʧʦʯʚʘ ʠ 

ʨʘʩʪʝʥʠʝè ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʤʷʥ ʧʘʩʪʙʠʱʥʳʭ ʢʫʣʴʪʫʨ ʠ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʫʩʪʳʥʥʳʭ ʨʘʩʪʝʥʠʡ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʜʥʘ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʥʘ ʢʣʘʩʪʝʨʥʦʡ ʦʩʥʦʚʝè ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʧʨʦʬʝʩʩʦʨʘ ʄʫʭʘʤʤʘʜʠʝʚʘ ɸ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʦʝʢʪʘ ï ʚʥʝʜʨʝʥʠʝ ʚ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʦʡ 

ʘʛʨʦʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʠ ʠ ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʣʝʩʦʧʠʪʦʤʥʠʢʦʚ ʛʜʝ ʙʳ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠʩʴ 

ʧʫʩʪʳʥʥʳʝ ʨʘʩʪʝʥʠʷ: ʧʦʣʫʯʝʥʠʝ ʞʠʟʥʝʩʪʦʡʢʠʭ ʩʘʞʝʥʮʝʚ ʠ ʩʦʟʜʘʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʩʝʤʝʥʥʦʛʦ ʬʦʥʜʘ 

ʧʫʩʪʳʥʥʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʳ ʧʦʣʫʯʠʤ ʨʘʩʪʝʥʠʷ: ʘ) ʧʨʦʰʝʜʰʠʝ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʦʙʣʫʯʝʥʠʝ 

ʧʦ ʧʦʣʥʦʤʫ ʮʠʢʣʫ (ʩʝʤʷ, ʧʦʯʚʘ, ʨʘʩʪʝʥʠʝ), ʙ) ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʨʝʛʠʦʥʦʚ 

(ʧʫʩʪʳʥʠ, ʧʦʣʫʧʫʩʪʳʥʠ, ʩʪʝʧʠ). 

ʂʨʦʤʝ ʪʦʛʦ, ʦʢʘʟʳʚʘʷ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʠ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʤʳ ʩʤʦʞʝʤ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʣʦʜʦʨʦʜʠʝ ʦʧʫʩʪʳʥʝʥʥʳʭ ʟʝʤʝʣʴ, ʩʥʠʟʠʪʴ ʠʭ ʢʠʩʣʦʪʥʦʩʪʴ ʠ ʟʘʩʦʣʝʥʠʝ. 

 

  
ʈʠʩ.2 ʉʦʩʪʦʷʥʠʝ ʣʘʥʜʰʘʬʪʘ ʧʫʩʪʳʥʠ ɸʨʘʣʢʫʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

  
ʈʠʩ.3 ʇʣʘʥʠʨʫʝʤʦʝ ʩʦʩʪʦʷʥʠʝ ʧʫʩʪʳʥʠ ɸʨʘʣʢʫʤ ʧʦ ʧʨʦʰʝʩʪʚʠʠ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ 

 

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. 

1. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ɸʨʘʣʢʫʤʘ ʠ ʜʨʫʛʠʭ ʧʫʩʪʳʥʥʳʭ ʟʝʤʝʣʴ ʩʫʱʝʩʪʚʫʝʪ ï ʵʪʦ ʚʥʝʜʨʝʥʠʝ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ 
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ʦʙʣʫʯʝʥʠʷ ʨʘʩʪʝʥʠʡ; 

2. ɺʦʟʜʝʡʩʪʚʠʝ ʋʌʃ ʥʘ ʩʝʤʝʥʘ ʠ ʩʘʞʝʥʮʳ, ʧʦʯʚʳ ʠ ʨʘʩʪʝʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʪ ʥʘ ʦʙʲʝʢʪʳ 
ʦʙʣʫʯʝʥʠʷ ʠ ʦʙʣʘʜʘʝʪ ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ: 

- ʥʠʟʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʩʝʤʷʥ, ʩʘʞʝʥʮʝʚ, ʨʘʩʪʝʥʠʡ, ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ;  

- ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʨʘʟʣʠʯʥʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ; 

-  ʙʳʩʪʨʘʷ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʠ ʭʦʨʦʰʘʷ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʩʘʞʝʥʮʝʚ; 

-  ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ, ʩʘʞʝʥʮʝʚ, ʧʦʯʚʳ ʠ ʨʘʩʪʝʥʠʡ ʚ ʚʝʛʝʪʘʪʠʚʥʳʡ ʧʝʨʠʦʜ ʦʪ ʚʦʟʜʝʡʩʪʚʠʡ 

ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ ʤʠʢʨʦʙʦʚ ʠ ʚʠʨʫʩʦʚ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʚʨʝʜʠʪʝʣʝʡ ʨʘʩʪʝʥʠʡ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 

ʷʜʦʭʠʤʠʢʘʪʦʚ ʠ ʧʝʩʪʠʮʠʜʦʚ. 

3. ʅʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʦʣʠʛʦʥʳ, ʛʜʝ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ ʚʩʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝʤ ʧʫʩʪʳʥʥʳʭ ʨʘʩʪʝʥʠʡ ʩ ʮʝʣʴʶ 

ʩʦʟʜʘʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʩʝʤʝʥʥʦʛʦ ʬʦʥʜʘ ʩʝʤʷʥ ʠ ʚʳʨʘʱʠʚʘʥʠʷ ʞʠʟʥʝʩʪʦʡʢʠʭ ʩʘʞʝʥʮʝʚ; 
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ʇʈʀʄɽʅɽʅʀɽ ɻʋʄʀʅʆɺʓʍ ɸɿʆʊʅʓʍ ʀ ʌʆʉʌʆʈʅʓʍ 

ʋɼʆɹʈɽʅʀʁ ɼʃʗ ʉʅʀɾɽʅʀʗ ʅɽɻɸʊʀɺʅʓʍ ʌɸʂʊʆʈʆɺ, 

ɺʓɿɺɸʅʅʓʍ ʀɿʄɽʅɽʅʀʗʄʀ ʂʃʀʄɸʊɸ 
 

ʄʷʯʠʥʘ ʆ.ɺ., ʄʘʤʘʩʘʣʠʝʚʘ ʃ.ʕ., ʂʠʤ ʈ.ʅ.,  

ʈʘʭʤʦʥʦʚ ɸ.ʍ., ʇʫʣʘʪʦʚ ɹ.ɸ., ɹʫʨʠʝʚʘ ʉ.ɸ. 

ʀʥʩʪʠʪʫʪ ʦʙʱʝʡ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ɸʅ ʈʋʟ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʛʫʤʠʥʩʦʜʝʨʞʘʱʠʭ ʫʜʦʙʨʝʥʠʡ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʀʆʅʍ ɸʅ ʈʋʟ, ʧʦʢʘʟʘʥʦ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʪʠʧʠʯʥʦʛʦ ʩʝʨʦʟʝʤʘ 

ʧʦʜ ʭʣʦʧʯʘʪʥʠʢʦʤ. ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʛʫʤʠʥʦʚʳʭ ʫʜʦʙʨʝʥʠʷʭ, ʫʣʫʯʰʝʥʠʶ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ, ʩʥʠʞʝʥʠʶ ʩʢʦʨʦʩʪʠ ʨʘʩʪʚʦʨʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʧʦʩʣʝʜʥʠʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʫʩʚʘʠʚʘʶʪʩʷ ʨʘʩʪʝʥʠʝʤ ʙʝʟ ʥʝʨʘʮʠʦʥʘʣʴʥʳʭ ʧʦʪʝʨʴ, ʧʦʚʳʰʘʝʪʩʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʢ ʠʟʤʝʥʝʥʠʷʤ ʢʣʠʤʘʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʫʤʠʥʩʦʜʝʨʞʘʱʠʝ ʫʜʦʙʨʝʥʠʷ, ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʙʠʦʮʝʥʦʟ, 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ. 

Annotation. As a result of testing innovative humic-containing fertilizers developed at the IGIC of the 

Academy of Sciences, their impact on the biological activity of typical sierozem under cotton was demonstrated. 

Due to the presence of organic components in humic fertilizers, the improvement of the soilôs physical and 

chemical properties, reduction of nutrients dissolution rate, they are more efficiently absorbed by plants without 

irrational losses, additionally, the tolerance of soil ecosystems to Climate change increases. 

Keywords: humic-containing fertilizers, organic matter, microorganisms, biocenosis, transformation, 

system stability. 

 

ɺʚʝʜʝʥʠʝ. ʀʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʩʪʘʚʠʪ ʧʝʨʝʜ ʤʠʨʦʚʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʥʦʚʳʝ ʚʳʟʦʚʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʠʟʤʝʥʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ, ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʷʚʣʝʥʠʷʤʠ, 

ʫʭʫʜʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʧʦʯʚʳ ʠ ʜʨ. ɸʛʨʘʨʥʳʡ ʩʝʢʪʦʨ ʦʩʦʙʝʥʥʦ ʫʷʟʚʠʤ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚʩʪʘʝʪ ʧʨʦʙʣʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ 

ʫʜʦʙʨʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ, ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʩʥʠʞʝʥʠʶ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺ ʯʠʩʣʝ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʠ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʡ, 

ʧʨʝʜʣʘʛʘʝʤʳʭ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʢ ʵʪʠʤ ʫʩʣʦʚʠʷʤ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: 

ʇʨʠʤʝʥʝʥʠʝ çʫʤʥʳʭ ʫʜʦʙʨʝʥʠʡè (Smart Fertilizers), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʫʩʚʦʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʩʪʝʥʠʷʤʠ. ʂ ʪʘʢʠʤ ʫʜʦʙʨʝʥʠʷʤ ʦʪʥʦʩʷʪʩʷ: 

- ʫʜʦʙʨʝʥʠʷ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ, ʤʝʜʣʝʥ-

ʥʦʜʝʡʩʪʚʫʶʱʠʝ, ʨʘʚʥʦʤʝʨʥʦ ʚʳʩʚʦʙʦʞʜʘʶʱʠʝ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʰʥʠʭ 

ʬʘʢʪʦʨʦʚ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʪʝʥʠʶ ʧʦʩʪʝʧʝʥʥʦ ʫʩʚʘʠʚʘʪʴ ʠʭ ʠ ʩʦʢʨʘʱʘʝʪ 

ʧʦʪʝʨʠ [1]. ɿʘ ʩʯʝʪ ʠʟʤʝʥʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʫʜʦʙʨʝʥʠʡ ʧʦʪʝʨʠ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʥʠʞʘʶʪʩʷ, ʯʪʦ 

ʧʦʚʳʰʘʝʪ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  

- ʥʘʥʦʫʜʦʙʨʝʥʠʷ: ʵʪʦ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʧʠʪʘʪʝʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ ʚ ʬʦʨʤʝ ʥʘʥʦʯʘʩʪʠʮ ʠʣʠ ʥʘʥʦʩʪʨʫʢʪʫʨ. ɹʣʘʛʦʜʘʨʷ ʫʥʠʢʘʣʴʥʳʤ ʩʚʦʡʩʪʚʘʤ ʥʘʥʦʫʜʦʙʨʝʥʠʡ, 

ʜʦʩʪʠʛʘʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʫʩʚʦʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ. ʅʘʥʦʫʜʦʙʨʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʥʦʩʠʤʳʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʯʪʦ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʠ ʫʤʝʥʴʰʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ [2, 3]. 

-ʢʦʤʧʣʝʢʩʥʳʝ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ, ʫʣʫʯʰʘʶʪ ʘʛʨʦʭʠʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʠ  

ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʠʝ  ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ; ʫʩʠʣʠʚʘʶʪ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʝʨʝʨʘʙʦʪʢʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʥʘʚʦʟ, ʧʦʤʝʪ, ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʠ ʜʨʫʛʠʝ 

ʧʨʠʨʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʚ ʫʜʦʙʨʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

ʦʪʭʦʜʦʚ [4, 6]. 

-ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʝ ʫʜʦʙʨʝʥʠʷ (Carbon-based Fertilizers), ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ 

ʵʬʬʝʢʪʠʚʥʳʤ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʧʦʛʣʦʱʝʥʠʷ ʫʛʣʝʨʦʜʘ (ʩʝʢʚʝʩʪʨʘʮʠʠ) ʧʦʯʚʦʡ, ʫʣʫʯʰʝʥʠʷ ʝʸ 

ʩʪʨʫʢʪʫʨʳ ʠ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʠʭ ʩʚʦʡʩʪʚ, ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠ ʙʦʨʴʙʝ ʩ 
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ʜʝʛʨʘʜʘʮʠʝʡ ʠ ʜʝʛʫʤʠʬʠʢʘʮʠʝʡ ʧʦʯʚʳ [5, 7, 8]. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʫʢʘʟʘʥʥʳʤ, ʮʝʣʴʶ ʦʧʠʩʳʚʘʝʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʛʫʤʠʥʩʦʜʝʨʞʘʱʠʭ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʘʟʦʪʥʳʭ ʠ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʀʥʩʪʠʪʫʪʝ 

ʦʙʱʝʡ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ɸʅ ʈʋʟ, ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ 

ʭʣʦʧʯʘʪʥʠʢʝ, ʘ ʪʘʢʞʝ ʵʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʟ ʧʨʠʤʝʥʝʥʠʷ. 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʚʢʣʶʯʘʝʪ ʦʧʠʩʘʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʛʫʤʠʥʩʦʜʝʨʦʞʘʱʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʤʠʢʨʦʙʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʦʨʦʰʘʝʤʦʛʦ ʪʠʧʠʯʥʦʛʦ ʩʝʨʦʟʝʤʘ ʧʦʜ ʢʫʣʴʪʫʨʦʡ ʭʣʦʧʯʘʪʥʠʢʘ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʘʤʠ ʦʧʠʩʳʚʘʝʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʛʫʤʠʥʦʚʳʝ 

ʬʦʩʬʦʨʥʳʝ ʠ ʘʟʦʪʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʀʆʅʍ ɸʅ ʈʋʟ. ʋʢʘʟʘʥʥʳʝ ʛʫʤʠʥʦʚʳʝ ʫʜʦʙʨʝʥʠʷ 

ʦʙʣʘʜʘʶʪ ʤʝʜʣʝʥʥʦʜʝʡʩʪʚʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʠʤʝʶʪ ʚ ʩʦʩʪʘʚʝ ʦʨʛʘʥʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ ʥʘ 

ʥʠʟʢʦʛʫʤʫʩʥʳʭ ʧʦʯʚʘʭ. ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʛʫʤʠʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʚʚʝʜʝʥʥʳʭ ʚ ʩʦʩʪʘʚ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ - ʩʫʧʝʨʬʦʩʬʘʪʘ ʠ ʢʘʨʙʘʤʠʜʘ, ʜʦʩʪʠʛʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʫʜʦʙʨʝʥʠʡ: ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʣʦʪʥʦʩʪʴ ʛʨʘʥʫʣ, ʩʥʠʞʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʠʭ ʨʘʟʣʦʞʝʥʠʷ ʠ 

ʨʘʩʪʚʦʨʝʥʠʷ ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ. ʉʦʩʪʘʚ ʛʫʤʠʥʩʦʜʝʨʞʘʱʠʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ. 

ʊʘʙʣʠʮʘ 1 

ʉʦʩʪʘʚ ʠʩʩʣʝʜʫʝʤʳʭ ʫʜʦʙʨʝʥʠʡ ɻʋ ʠ ʠʩʭʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʅ2ʆ, % P2O5ʦʙʱ.   

% 

ʈ2ʆ5 ʫʩʚ. 
ʣʠʤ.ʢ-

ʪʘ) % 

ʈ2ʆ5 ʫʩʚ. 

ʊʨ.ɹ., 

% 

Nʦʙ,ɦ 

% 

Opʛ. 

ʚ-ʚʘ, 

% 

ɻʂ% ʇʨʦʯ-ʥʦʩʪʴ 

ʛʨʘʥʫʣ 

ʇʨʦʩʪʦʡ ʩʫʧʝʨʬʦʩʬʘʪ 2,25 11,73 10,66 8,64 - - - 2,5 

ʂʘʨʙʘʤʠʜ 0,17 - - - 46,15 - - 1,35 

ɻʫʤʠʥʦʚʳʡ ʩʫʧʝʨʬʦʩʬʘʪ 

ɻʉ 
1,94 10,35 7,83 6,82 2,38 12,08 5,44 2,4 

ɻʫʤʠʥʦʚʳʡ ʢʘʨʙʘʤʠʜ ɻʂ 0,16 - - - 43,75 4,74 2,14 3,52 

 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʤʝʥʴʰʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʤʠʛʨʘʮʠʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʠʟ ʧʨʠʢʦʨʥʝʚʦʡ ʟʦʥʳ ʧʨʠ 

ʧʦʣʠʚʘʭ, ʫʤʝʥʴʰʘʶʪʩʷ ʠʭ ʧʦʪʝʨʠ, ʯʪʦ ʫʣʫʯʰʘʝʪ ʧʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ.   

ʇʦʣʝʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʪʘʨʦʦʨʦʰʘʝʤʳʭ ʪʠʧʠʯʥʳʭ ʩʝʨʦʟʝʤʘʭ ʊʘʰʢʝʥʪʩʢʦʡ 

ʦʙʣʘʩʪʠ. ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʉʐ 41.27 ɺɼ 69.27, ʚʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 466 ʤ. ɼʘʥʥʘʷ 

ʟʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʣʫʙʦʢʠʤ (10-20 ʤ ʠ ʥʠʞʝ) ʟʘʣʝʛʘʥʠʝʤ ʧʨʝʩʥʳʭ ʠʣʠ ʩʣʘʙʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʠʤʝʶʱʠʭ ʭʦʨʦʰʠʡ ʧʦʜʟʝʤʥʳʡ ʩʪʦʢ. ʇʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʪʘʨʦʦʨʦʰʘʝʤʳʝ 

ʪʠʧʠʯʥʳʝ ʩʝʨʦʟʝʤʳ ʭʦʟʷʡʩʪʚʘ ʩʨʝʜʥʝ- ʠ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ.  

ɸʛʨʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʯʘʩʪʢʦʚ: ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, ʚʘʣʦʚʳʭ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ 

ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1,075%; 0,082 ʠ 0,10% (ʛʦʨʠʟʦʥʪ 0-30 ʩʤ). ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ, 

ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʠ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʫʨʦʚʥʝ 12,9; 15,3 ʠ 145,0 ʤʛ/ʢʛ ʧʦʯʚʳ.  

ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʭʣʦʧʯʘʪʥʠʢʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʪʱʘʪʝʣʴʥʳʡ ʧʦʩʪʦʷʥʥʳʡ ʫʭʦʜ ʟʘ 

ʨʘʩʪʝʥʠʷʤʠ: ʧʦʣʠʚ, ʨʳʭʣʝʥʠʝ ʧʦʯʚʳ, ʧʨʦʨʝʞʠʚʘʥʠʝ, ʧʦʜʢʦʨʤʢʘ, ʦʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʠ 

ʙʦʣʝʟʥʝʡ, ʯʝʢʘʥʢʫ, ʧʨʦʚʦʜʠʣʠʩʴ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. 

1) ʂʦʥʪʨʦʣʴ 0: N0ʈ0K0,  

2) ʂʦʥʪʨʦʣʴ NʈK: N200 ʈ140K90, ʛʜʝ N - ʢʘʨʙʘʤʠʜ, P-ʧʨʦʩʪʦʡ ʩʫʧʝʨʬʦʩʬʘʪ, K - ʢʘʣʠʷ ʭʣʦʨʠʜ;  

3) N200K90 +ɻʉʫʧʝʨ, ʛʜʝ N - ʢʘʨʙʘʤʠʜ, P - ʛʫʤʠʥʦʚʳʡ ʩʫʧʝʨʬʦʩʬʘʪ, K - ʢʘʣʠʷ ʭʣʦʨʠʜ; 

4) ʈ140K90+ ɻʂʘʨʙ ʛʜʝ N - ʛʫʤʠʥʦʚʳʡ ʢʘʨʙʘʤʠʜ, P - ʩʫʧʝʨʬʦʩʬʘʪ, K - ʢʘʣʠʷ ʭʣʦʨʠʜ.  

ɸʟʦʪʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠ ʪʨʝʭʢʨʘʪʥʦ ï ʚ ʬʘʟʫ 2-4 ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʘ (40%), ʚ ʬʘʟʘʭ 

ʙʫʪʦʥʠʟʘʮʠʠ (40%) ʠ ʮʚʝʪʝʥʠʷ (30%); ʬʦʩʬʦʨʥʳʝ ʠ ʢʘʣʠʡʥʳʝ ʫʜʦʙʨʝʥʠʷ ʜʚʫʢʨʘʪʥʦ - ʧʨʠ ʧʦʩʝʚʝ ʠ ʚ 

ʬʘʟʫ ʮʚʝʪʝʥʠʷ. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ 4-ʭʢʨʘʪʥʘʷ. ʂʦʤʧʣʝʢʩ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʚʳʧʦʣʥʝʥ ʧʦ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʦʙʱʝʧʨʠʥʷʪʦʡ ʩʭʝʤʝ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ ʋʟʅʀʀʍ [9].  

ʆʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʦ-ʪʨʦʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʧʦ [10, 11]; 

ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ çɸʥʘʣʠʟ ʜʘʥʥʳʭè Microsoft 

Office Excel 2013 ʠ çSTATISTICA 10.0è.  

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ. ʆ ʚʣʠʷʥʠʠ ʛʫʤʠʥʩʦʜʝʨʞʘʱʠʭ ʘʟʦʪʥʳʭ ʠ ʫʜʦʙʨʝʥʠʡ ʬʦʩʬʦʨʥʳʭ ʥʘ 
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ʦʙʱʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ ʩʫʜʠʣʠ ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʳʭ ʵʢʦʣʦʛʦ-ʪʨʦʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʠ ʠʭ ʜʠʥʘʤʠʢʝ ʚ ʨʘʟʣʠʯʥʳʝ 

ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʭʣʦʧʯʘʪʥʠʢʘ. ʅʘ ʦʩʥʦʚʝ ʛʠʩʪʦʛʨʘʤʤʳ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʦ 

ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ: ʚ ʠʩʭʦʜʥʦʡ ʧʦʯʚʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʮʝʥʠʚʘʶʪʩʷ ʢʘʢ 

ʙʘʟʦʚʳʝ ʫʩʣʦʚʠʷ, ʩʣʦʞʠʚʰʠʝʩʷ ʚ ʧʦʯʚʝ ʧʦʩʣʝ ʟʠʤʳ ʚ ʨʘʥʥʝʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʜʦ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ 

ʠ ʧʦʩʝʚʘ ʩʝʤʷʥ, ʠ ʩʣʫʞʘʪ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʣʷ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʬʘʟʘʭ.  

ɺʘʞʥʦ, ʯʪʦ ʚ ʧʦʯʚʝ ʙʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, 

ʭʘʨʘʢʝʪʨʠʟʫʶʱʠʝ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʠ ʩʤʝʥʫ ʤʠʢʨʦʙʥʳʭ ʩʫʢʮʝʩʩʠʡ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ 

ʭʣʦʧʯʘʪʥʠʢʘ. ʅʘʧʨʠʤʝʨ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ, oʣʠʛʦʥʠʪʨʦʬʠʣʦʚ ʠ 

ʦʣʠʛʦʪʨʦʬʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʦʡ ʧʦʯʚʦʡ ʚ 2,45; 2,7 ʠ 4,75 ʨʘʟ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʘʢʪʠʚʥʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʘʟʦʪʘ ʚ ʘʤʤʠʘʢ ʠ ʫʛʣʝʨʦʜʘ ʜʦ ʉʆ2 ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ 

(ʨʠʩ). ʂʨʦʤʝ ʪʦʛʦ, ʚʥʝʩʝʥʠʝ ʢʘʣʠʡʥʳʭ ʠ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ  ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠ  ʚʥʝʩʝʥʠʷ ʘʟʦʪʥʳʭ 

ʫʜʦʙʨʝʥʠʡ  ʚ ʬʘʟʝ 2-4 ʣʠʩʪʴʝʚ ʧʨʠʚʝʣʦ ʢ  ʜʦʩʪʦʚʝʨʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ  ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ ʚ 1,59; 1,08 ʠ 

1,83 ʨʘʟʘ ʚ ʚʘʨʠʘʥʪʘʭ ʩ NPʂ; ɻʉʫʧʝʨ  ʠ ɻʂʘʨʙ  ʢ ʬʘʟʝ ʙʫʪʦʥʠʟʘʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʘʢʪʠʥʦʤʠʮʝʪʦʚ ʚ 

1,75; 1,08 ʠ 1,66 ʨʘʟ; ʦʣʠʛʦʥʠʪʨʦʬʠʣʦʚ ʚ 2,1; 2,23 ʠ 2,31 ʨʘʟʘ; ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʨʠʨʦʩʪʝ 

ʜʝʥʠʪʨʠʬʠʢʘʪʦʨʦʚ ʚ 2,66; 1,93 ʠ 1,66 ʨʘʟʘ; ʦʣʠʛʦʪʨʦʬʦʚ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ɻʉʫʧʝʨ  ʠ ɻʂʘʨʙ ʚ 3,18 ʠ 2,31 

ʨʘʟʘ; ʠ ʥʝʢʦʪʦʨʦʤ ʨʦʩʪʝ ʯʠʩʣʘ ʥʠʪʨʠʬʠʢʘʪʦʨʦʚ. ɺʘʞʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʠ ʜʦʣʷ ʙʘʮʠʣʣ ʚ ʚʘʨʠʘʥʪʘʭ ʩ 

ʚʩʝʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʩʥʠʟʠʣʠʩʴ, ʚʝʨʦʷʪʥʦ, ʠʟ-ʟʘ ʧʦʷʚʣʝʥʠʷ ʫʩʚʦʷʝʤʳʭ ʬʦʨʤ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

(ʚʥʝʩʝʥʥʳʭ ʩ ʫʜʦʙʨʝʥʠʷʤʠ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʘʟʘ ʙʫʪʦʥʠʟʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʦʣʠʛʦʪʥʠʪʨʦʬʠʣʦʚ - ʙʘʢʪʝʨʠʡ, ʨʘʩʪʫʱʠʭ ʥʘ ʩʨʝʜʝ ʕʰʙʠ, ʠ ʦʣʠʛʦʪʨʦʬʦʚ, ʨʘʩʪʫʱʠʭ ʥʘ ʛʦʣʦʜʥʦʤ ʘʛʘʨʝ, 

ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ ʠ ʛʫʤʠʥʦʚʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ. 
 

 
1-ʨʠʩ. ʉʦʩʪʘʚ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʠ 

ʛʫʤʠʥʩʦʜʝʨʞʘʱʠʭ ʫʜʦʙʨʝʥʠʡ 
 

ɺ ʬʘʟʝ ʮʚʝʪʝʥʠʷ ʟʥʘʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ ʦʩʪʘʶʪʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ 

(ʚ ʧʨʝʜʝʣʘʭ 2,3ï2,4*10
9
 ʂʆɽ), ʯʪʦ ʦʪʨʘʞʘʝʪ ʧʦʜʜʝʨʞʘʥʠʝ ʘʢʪʠʚʥʦʛʦ ʘʟʦʪʥʦʛʦ ʦʙʤʝʥʘ ʚ ʧʦʯʚʝ, 

ʦʪʤʝʯʝʥʦ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ɹʘʮʠʣʣ (ʜʦ 0,7ï0,71 ʤʣʥ ʂʆɽ ʚ ʥʝʢʦʪʦʨʳʭ ʚʘʨʠʘʥʪʘʭ), ʯʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʨʘʩʪʝʥʠʡ ʚ ʜʦʩʪʫʧʥʦʤ ʦʨʛʘʥʠʯʝʩʢʦʤ ʧʠʪʘʥʠʠ. 

ʈʝʟʢʠʡ ʩʢʘʯʦʢ (ʜʦ 12,210
9
 ʂʆɽ) ʦʣʠʛʦʥʠʪʨʦʬʠʣʦʚ ʚ ʚʘʨʠʘʥʪʝ ʙʝʟ ʫʜʦʙʨʝʥʠʡ, ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʣʦʞʝʥʠʝ ʩʣʦʞʥʳʭ ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʪʦʛʜʘ ʢʘʢ ʧʨʠʤʝʥʝʥʠʝ NPK,  

ɻCʫʧʝʨʬ, ɻʂʘʨʙʘʤ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʠʜʨʦʣʠʟʘ ʩʣʦʞʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. 

ʇʨʠ ʵʪʦʤ ʥʠʪʨʠʬʠʢʘʪʦʨʳ ʠ ʜʝʥʠʪʨʠʬʠʢʘʪʦʨʳ ʚʝʩʴʤʘ ʤʘʣʦʯʠʩʣʝʥʥʳ ʠ ʥʝ ʠʛʨʘʶʪ ʟʘʤʝʪʥʦʡ ʨʦʣʠ ʚ 

ʤʠʢʨʦʙʥʦʤ ʩʦʦʙʱʝʩʪʚʝ. 

ɺ ʬʘʟʝ ʩʦʟʨʝʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʛʨʫʧʧ 

ʩʥʠʞʘʶʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʬʘʟʘʤʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʝʨʝʭʦʜ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʙʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʢ ʤʝʥʝʝ ʘʢʪʠʚʥʦʡ ʬʘʟʝ ʧʝʨʝʨʘʙʦʪʢʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ʆʣʠʛʦʪʨʦʬʳ ʠ 

ʦʣʠʛʦʥʠʪʨʦʬʠʣʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʟʘʥʠʤʘʶʪ ʜʦʤʠʥʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ (ʦʪ ʧʦʣʦʚʠʥʳ ʜʦ 75% ʦʪ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ). ɺ ʥʝʢʦʪʦʨʳʭ ʚʘʨʠʘʥʪʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʘʢʪʠʥʦʤʠʮʝʪʦʚ ʠ ʙʘʮʠʣʣ, 
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ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʨʦʣʴ ʚ ʟʘʚʝʨʰʘʶʱʠʭ ʵʪʘʧʘʭ ʧʝʨʝʨʘʙʦʪʢʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʅʘʙʣʶʜʘʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʥʠʪʨʠʬʠʢʘʪʦʨʦʚ (ʜʦ 0,03ï0,05 ʤʣʥ ʂʆɽ), ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 

ʥʘʯʘʣʝ ʧʨʦʮʝʩʩʦʚ ʥʠʪʨʠʬʠʢʘʮʠʠ ʥʘ ʧʦʟʜʥʠʭ ʬʘʟʘʭ ʨʘʟʚʠʪʠʷ ʙʠʦʮʝʥʦʟʘ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʚʳʝ ʘʟʦʪ ʠ ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʠʝ ʛʫʤʠʥʦʚʳʝ ʫʜʦʙʨʝʥʠʷ ʧʦ ʩʚʦʠʤ 

ʩʚʦʡʩʪʚʘʤ ʥʝ ʪʦʣʴʢʦ ʥʝ ʫʩʪʫʧʘʶʪ ʪʨʘʜʠʮʠʦʥʥʳʤ - ʢʘʨʙʘʤʠʜʫ ʠ ʩʫʧʝʨʬʦʩʬʘʪʫ, ʥʦ ʠ ʧʨʝʚʦʩʭʦʜʷʪ ʠʭ ʚ 

ʧʣʘʥʝ ʩʥʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʦʚʳʰʝʥʠʶ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʛʫʤʠʥʦʚʳʭ ʫʜʦʙʨʝʥʠʡ ʩʤʷʛʯʘʝʪ ʨʝʘʢʮʠʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʭ ʦʪʚʝʪʘ ʥʘ ʠʟʤʝʥʝʥʠʝ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʝʞʠʤʘ, ʪ.ʝ. ʧʦʜʜʝʨʞʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ 

çʫʜʦʙʨʝʥʠʝ ï ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ï ʨʘʩʪʝʥʠʝè, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʚ ʠʟʤʝʥʷʶʱʠʭʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʤʢʘʭ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʝʢʪʘ çʅʦʚʳʝ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʛʫʤʠʥʦʚʳʝ ʫʜʦʙʨʝʥʠʷ: ʘʛʨʦʭʠʤʠʯʝʩʢʘʷ ʠ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʨʠʤʝʥʝʥʠʶè ʀʆʅʍ ɸʅ ʈʋʟ, ʬʠʥʘʥʩʠʨʦʚʘʥʥʦʤʫ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʥʘʫʢʠ, 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʥʥʦʚʘʮʠʡ ʈʋʟ ʚ 2020-2024 ʛʛ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʨʦʩʪʢʠ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʥʮʝʥʪʨʘʮʠʠ, ʧʠʪʘʥʠʝ, ʘʟʦʪ, 

ʬʦʩʬʦʨ, ʢʘʣʠʡ, ʮʠʥʢ, ʩʦʨʪʘ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ. 

Annotation. Obtaining stable yields is impossible without selecting weather-resistant varieties that can use 

their internal potential. The studies were conducted under controlled conditions with two wheat varieties. Under 

favorable conditions, the sprouts reacted differently to the increasing concentrations of nutrients in the solution. 

Keywords: seedlings, morphometric parameters, concentrations, nutrition, nitrogen, phosphorus, 

potassium, zinc, soft wheat varieties. 

 

ɺʚʝʜʝʥʠʝ. ʄʥʦʞʝʩʪʚʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʜʦʢʘʟʘʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ, ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʠʭ ʢ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ, ʚʝʣʠʯʠʥʫ ʠ ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ ʢʘʢ ʤʘʢʨʦ-

, ʤʠʢʨʦ-, ʪʘʢ ʠ ʤʝʟʦʵʣʝʤʝʥʪʦʚ (ʆʩʠʧʦʚ ɸ.ʀ., ʐʢʨʘʙʘʢ ɽ.ʉ., 2016; ʊʶʪʶʤʘ ʅ.ɺ., 2017; ɹʠʞʘʥ ʉ.ʇ., 

2021; ɺʘʬʦʝʚʘ ʄ.ɹ., ɸʙʜʫʘʟʠʤʦʚ ɸ.ʄ., 2022). ɹʝʟʫʩʣʦʚʥʦ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʚ 

ʧʦʛʣʦʱʝʥʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʨʘʟʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ (ɹʫʨʝʥʠʥʘ ɸ.ɸ., 

2019; ɸʭʤʝʪʦʚʘ ɻ.ɺ., 2021; ɻʦʨʴʢʦʚ ɸ.ɸ., 2021). ʇʨʝʦʙʣʘʜʘʶʱʫʶ ʨʦʣʴ ʚ ʧʠʪʘʥʠʠ ʨʘʩʪʝʥʠʡ ʠʛʨʘʝʪ 

ʧʘʩʩʠʚʥʘʷ ʘʜʩʦʨʙʮʠʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʧʨʠ ʥʘʣʠʯʠʠ ʠʟʙʳʪʦʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʵʣʝʤʝʥʪʦʚ ʚ 

ʧʠʪʘʪʝʣʴʥʦʤ ʨʘʩʪʚʦʨʝ (ɾʫʡʢʦʚ ɼ.ɺ., 2020). ʇʝʨʝʠʟʙʳʪʦʢ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʘʭ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ 

ʩʠʣʴʥʳʤ ʩʪʨʝʩʩʦʚʳʤ ʩʠʪʫʘʮʠʷʤ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʯʝʤ ʠʭ ʥʝʜʦʩʪʘʪʦʢ (ʃʘʨʠʢʦʚʘ ʖ.ʉ., ɺʦʣʦʙʫʝʚʘ ʆ.ɻ., 

2021; ɺʘʩʠʣʴʝʚʘ ɸ.ʉ., ʏʫʭʠʥʘ ʆ.ɺ., 2024). 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʣʠ ʚ ʤʦʜʝʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʳʪʘʭ ʢʘʬʝʜʨʳ 

ʘʛʨʦʭʠʤʠʠ ʠ ʧʦʯʚʦʚʝʜʝʥʠʷ ʌɻɹʆʋ ɺʆ ʇʝʨʤʩʢʠʡ ɻɸʊʋ ʩ ʜʚʫʤʷ ʩʦʨʪʘʤʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʝʡ (ʀʨʛʠʥʘ, 

ɻʦʨʥʦʫʨʘʣʴʩʢʘʷ) ʧʦ ʩʭʝʤʘʤ:  

 
ɻ/100 ʤʣ 

ɸʟʦʪ ʌʦʩʬʦʨ ʂʘʣʠʡ ʎʠʥʢ 

1. ʂʦʥʪʨʦʣʴ; 

2. 1,4Ĭ10
-3
; 

3. 4,4Ĭ10
-3
; 

4. 8,7Ĭ10
-3
; 

5. 13,4Ĭ10
-3
. 

1. ʂʦʥʪʨʦʣʴ; 

2. 14,4Ĭ10
-3
; 

3. 28,8Ĭ10
-3
; 

4. 43,2Ĭ10
-3
. 

1. ʂʦʥʪʨʦʣʴ; 

2. 13,5Ĭ10
-3
; 

3. 27,7Ĭ10
-3
; 

4. 41,7Ĭ10
-3
. 

1. ʂʦʥʪʨʦʣʴ; 

2. 1Ĭ10
-3
; 

3. 5Ĭ10
-3
; 

4. 9Ĭ10
-3
. 

 

ɼʦʟʳ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʭ ʚ ʧʦʯʚʘʭ ʩʦʛʣʘʩʥʦ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʨʘʩʪʝʥʠʡ: ʥʠʟʢʘʷ, ʩʨʝʜʥʷʷ, ʧʦʚʳʰʝʥʥʘʷ ʠ ʚʳʩʦʢʘʷ. ʇʦʚʪʦʨʥʦʩʪʴ ʚʘʨʠʘʥʪʦʚ ʚ ʦʧʳʪʘʭ ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ 

ʜʣʷ ʢʘʞʜʦʛʦ ʠʩʧʳʪʫʝʤʦʛʦ ʩʦʨʪʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ (N = 480-600). ɿʘʢʣʘʜʢʫ ʦʧʳʪʦʚ ʠ ʧʨʦʨʘʱʠʚʘʥʠʝ 

ʟʝʨʝʥ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 12038-84 ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʝ. ʈʘʩʪʚʦʨʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʦʣʝʡ (NH4NO3, KH2PO4, K2SO4, ZnSO4Ĭ7H2O) ʚʚʦʜʠʣʠ ʚ ʯʘʰʢʠ ʇʝʪʨʠ ʩʦʛʣʘʩʥʦ 

ʩʭʝʤʘʤ ʧʦ 15 ʤʣ. ɺ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʟʘʤʝʨʳ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʦʨʦʩʪʢʦʚ. ʆʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ Microsoft 

Excel. 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ. ʀʟʤʝʥʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʨʦʩʪʢʦʚ ʧʰʝʥʠʮʳ ʧʦ 

ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʥʘ 7 ʜʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1ʘ-ʛ.  

 
 

ʘ) ɺʣʠʷʥʠʝ ʘʟʦʪʘ ʥʘ ʦʪʨʦʩʪʦʢ ʠ ʛʣʘʚʥʳʡ ʟʘʨʦʜʳʰʝʚʳʡ ʢʦʨʝʰʦʢ 
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ʙ) ɺʣʠʷʥʠʝ ʬʦʩʬʦʨʘ ʥʘ ʦʪʨʦʩʪʦʢ ʠ ʛʣʘʚʥʳʡ ʟʘʨʦʜʳʰʝʚʳʡ ʢʦʨʝʰʦʢ 

  
ʚ) ɺʣʠʷʥʠʝ ʢʘʣʠʷ ʥʘ ʦʪʨʦʩʪʦʢ ʠ ʛʣʘʚʥʳʡ ʟʘʨʦʜʳʰʝʚʳʡ ʢʦʨʝʰʦʢ 

  
ʛ) ɺʣʠʷʥʠʝ ʮʠʥʢʘ ʥʘ ʦʪʨʦʩʪʦʢ ʠ ʛʣʘʚʥʳʡ ʟʘʨʦʜʳʰʝʚʳʡ ʢʦʨʝʰʦʢ 

ʈʠʩ 1. ʀʟʤʝʥʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʨʦʩʪʢʦʚ ʧʰʝʥʠʮʳ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʨʘʩʪʚʦʨʝ 

 

ɸʥʘʣʠʟ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʣ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʨʦʩʪʢʘ ʠ ʢʦʨʥʷ ʧʨʦʨʦʩʪʢʦʚ 

ʧʰʝʥʠʮʳ ʩʦʨʪʘ ʀʨʛʠʥʘ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʘʟʦʪʘ ʚ ʨʘʩʪʚʦʨʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 13,4Ĭ10
-3
 ʛ/100 ʤʣ ʠ 

8,7Ĭ10
-3
 ʛ/100 ʤʣ (ʨʠʩ. 1ʘ). ʇʦ ʠʟʤʝʥʝʥʠʷʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʨʦʩʪʢʦʚ ʧʰʝʥʠʮʳ ʩʦʨʪʘ 

ɻʦʨʥʦʫʨʘʣʴʩʢʘʷ ʦʪʤʝʯʝʥʦ ʫʛʥʝʪʝʥʠʝ ʚ ʨʘʟʚʠʪʠʠ ʢʘʢ ʨʦʩʪʢʘ, ʪʘʢ ʠ ʛʣʘʚʥʦʛʦ ʟʘʨʦʜʳʰʝʚʦʛʦ ʢʦʨʝʰʢʘ 

ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʠ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʟʦʪʘ ʚ ʨʘʩʪʚʦʨʝ. 

ʌʦʩʬʦʨ ʦʢʘʟʳʚʘʣ ʥʝʦʜʥʦʟʥʘʯʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʨʦʩʪʢʠ ʧʰʝʥʠʮʳ (ʨʠʩ. 1ʙ). ʆʪʤʝʯʝʥʘ 

ʩʪʘʙʠʣʠʟʘʮʠʷ ʚ ʠʟʤʝʥʝʥʠʷʭ ʜʣʠʥ ʨʦʩʪʢʘ ʦʙʦʠʭ ʩʦʨʪʦʚ ʧʨʠ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʬʦʩʬʦʨʘ ʚ 

ʨʘʩʪʚʦʨʝ. ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 14,4Ĭ10
-3
 ʛ /100 ʤʣ ʠ 43,2 Ĭ10

-3
 ʛ /100 ʤʣ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʩʦʨʪʦʤ ʀʨʛʠʥʘ 

ʦʪʤʝʯʝʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʜʦʢʘʟʘʥʥʦʝ ʩʥʠʞʝʥʠʝ ʜʣʠʥʳ ʛʣʘʚʥʦʛʦ ʟʘʨʦʜʳʰʝʚʦʛʦ ʢʦʨʝʰʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʦʥʪʨʦʣʷ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʜʨʫʛʠʭ ʟʘʨʦʜʳʰʝʚʳʭ ʢʦʨʝʰʢʦʚ. ʅʘ ʚʘʨʠʘʥʪʘʭ ʩ 

ʩʦʨʪʦʤ ɻʦʨʥʦʫʨʘʣʴʩʢʘʷ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʛʣʘʚʥʦʛʦ ʟʘʨʦʜʳʰʝʚʦʛʦ ʢʦʨʝʰʢʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʦʩʬʦʨʘ 14,4Ĭ10
-3
 ʛ /100 ʤʣ. ɺʦʟʨʘʩʪʘʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʦʩʬʦʨʘ ʚ ʨʘʩʪʚʦʨʝ ʥʝ ʧʨʠʚʝʣʦ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʜʦʢʘʟʘʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʚ ʜʣʠʥʝ 

ʢʦʨʝʰʢʘ. 

ɺʚʝʜʝʥʠʝ ʚ ʨʘʩʪʚʦʨʳ ʢʘʣʠʷ ʧʨʠʚʝʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʜʣʠʥʳ ʦʪʨʦʩʪʢʘ ʧʰʝʥʠʮʳ ʩʦʨʪʘ 

ɻʦʨʥʦʫʨʘʣʴʩʢʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʚ 2,7 ʨʘʟʘ, ʚʩʝ ʫʤʝʥʴʰʝʥʠʷ ʚ ʜʣʠʥʝ ʦʪʨʦʩʪʢʘ ʫ ʩʦʨʪʘ ʀʨʛʠʥʘ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʪʝʥʜʝʥʮʠʡ (ʨʠʩ. 1ʚ). ʀʟʤʝʥʝʥʠʷ ʧʦ ʜʣʠʥʘʤ ʛʣʘʚʥʦʛʦ ʟʘʨʦʜʳʰʝʚʦʛʦ ʢʦʨʝʰʢʘ ʫ 

ʦʙʦʠʭ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʜʦʢʘʟʘʥʳ ʥʝ ʙʳʣʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʜʦʢʘʟʘʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʜʣʠʥʳ ʦʪʨʦʩʪʢʘ ʧʰʝʥʠʮʳ ʩʦʨʪʘ ʀʨʛʠʥʘ ʩ 

ʚʚʝʜʝʥʠʝʤ ʮʠʥʢʘ ʚ ʨʘʩʪʚʦʨ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʘʨʠʘʥʪʘ ʩ ʚʦʜʦʡ ʥʘ 2,2-4,1 ʤʤ (ʨʠʩ. 1ʛ). ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 

ʮʠʥʢʘ ʚ ʨʘʩʪʚʦʨʘʭ 1Ĭ10
-3
 ʛ /100 ʤʣ ʠ 5Ĭ10

-3
 ʛ /100 ʤʣ ʦʪʤʝʯʝʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʦʪʨʦʩʪʢʘ ʧʰʝʥʠʮʳ ʩʦʨʪʘ ɻʦʨʥʦʫʨʘʣʴʩʢʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʥʘ 0,9-5,5 ʤʤ, 
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ʜʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʥʢʘ ʚ ʨʘʩʪʚʦʨʝ ʧʨʠʚʝʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʜʣʠʥʳ ʦʪʨʦʩʪʢʘ ʥʘ 

2,1 ʤʤ. ɸʥʘʣʦʛʠʯʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʤʝʯʝʥʳ ʠ ʧʦ ʠʟʤʝʥʝʥʠʷ ʜʣʠʥʳ ʛʣʘʚʥʦʛʦ ʟʘʨʦʜʳʰʝʚʦʛʦ ʢʦʨʝʰʢʘ 

ʫ ʦʙʦʠʭ ʠʩʧʳʪʫʝʤʳʭ ʩʦʨʪʦʚ. 

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʦʪʢʣʠʢʘ 

ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʥʘ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʨʦʨʘʱʠʚʘʥʠʠ ʚ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʠʩʧʳʪʫʝʤʳʝ ʩʦʨʪʘ ʧʦ-ʨʘʟʥʦʤʫ ʦʪʟʳʚʘʶʪʩʷ ʥʘ ʚʦʟʨʘʩʪʘʶʱʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʢʘʣʠʷ ʠ ʮʠʥʢʘ ʚ ʨʘʩʪʚʦʨʘʭ. ʉʝʤʝʥʘ ʨʘʥʥʝʩʧʝʣʦʛʦ ʩʦʨʪʘ ʀʨʛʠʥʘ ʙʦʣʝʝ ʦʪʟʳʚʯʠʚʳ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʟʦʪʘ (ʜʦ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ) ʠ ʮʠʥʢʘ (ʜʦ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ) ʚ ʨʘʩʪʚʦʨʝ, ʯʝʤ 

ʩʨʝʜʥʝʨʘʥʥʝʛʦ ʩʦʨʪʘ ɻʦʨʥʦʫʨʘʣʴʩʢʘʷ. ʇʦʩʣʝʜʥʷʷ ʦʢʘʟʘʣʘʩʴ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʝʝ ʢ ʢʦʥʮʝʥʪʨʘʮʠʠ 
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ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʘʟʦʪʘ, ʢʘʣʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʠ 

ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʫʞʝ ʚ ʥʘʯʘʣʴʥʳʝ ʧʝʨʠʦʜʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʚʳʙʦʨʝ ʩʦʨʪʘ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ʄʘϨʦʣʘʜʘ ʦʨʦʣ ʪʫʙʠʥʠ ʷʰʠʣʣʘʰʪʠʨʠʰʜʘ  ʩʘʢʩʘʚʫʣ ʫʨʫϤʠ ϲʘʤʜʘ Ϩ˄ʯʘʪʣʘʨʠʥʠ 

ʵʣʝʢʪʨ ʘʚʞʣʘʥʪʠʨʠʰ ʤʘϨʩʘʜʠʜʘ ʬʦʡʜʘʣʘʥʠʰ ʫʯʫʥ ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʢ Ϩʫʨʠʣʤʘʣʘʨʜʘʥ ʯ˄ʣ 

ʭʫʜʫʜʣʘʨʠʜʘ ʬʦʡʜʘʣʘʥʠʰʛʘ ʠʰʣʘʙ ʯʠϨʠʣʛʘʥ ʵʣʝʢʪʨ ʬʘʦʣʣʘʰʪʠʨʛʠʯ Ϩʫʨʠʣʤʘʩʠʥʠ 

ʭʘʨʘʢʪʝʨʠʩʢʘʣʘʨʠʥʠ ʪʘʜϨʠϨ Ϩʠʣʠʰ ʙ˄ʡʠʯʘ ʦʣʠʙ ʙʦʨʠʣʛʘʥ ʪʘʜϨʠϨʦʪ ʥʘʪʠʞʘʣʘʨʠ ʢʝʣʪʠʨʠʣʛʘʥ.   

ʂʘʣʠʪ ʩ˄ʟʣʘʨ: ʵʣʝʢʪʨ ʘʢʪʠʚʘʪʦʨ, ʩʘʢʚʘʚʫʣ ʫʨʫϤʠ, ϲʘʨʦʨʘʪ, ʘʥʦʣʠʪ, ʢʘʪʦʣʠʪ, ʨʝʜʦʢʩ 

ʧʦʪʝʥʮʠʘʣ, ʵʣʝʢʪʨ ʘʚʞʣʘʥʠʰ, ʫʥʫʚʯʘʥʣʠʢ ʜʘʨʘʞʘʩʠ     

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʘʢʪʠʚʘʪʦʨʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 
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ʜʥʘ ɸʨʘʣʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʘʢʪʠʚʘʪʦʨ, ʩʝʤʝʥʘ ʩʘʢʩʘʫʣʘ, ʪʝʤʧʝʨʘʪʫʨʘ, ʘʥʦʣʠʪ, 

ʢʘʪʦʣʠʪ, ʨʝʜʦʢʩ-ʧʦʪʝʥʮʠʘʣ, ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʷ, ʚʩʭʦʞʝʩʪʴ. 

Annotation. The article presents the results of a study conducted to study the characteristics of 

an electric activator device designed for use in desert areas using electrotechnological devices for the 

purpose of electrically stimulating saxaul seeds and seedlings in the greening of the island bottom. 

Key words: electrical activator, saxaul seed, temperature, anolyte, catholyte, redox potential, 

electrical excitation, degree of germination 

 

ʂʠʨʠʰ. ʆʨʦʣ ʪʫʙʠ ï ʆʨʦʣ ʜʝʥʛʠʟʠ ״ʫʜʫʜʠʜʘʛʠ ץʫʨʠʤʘʛʘʥ ʚʘ ʙʦʰץʘ ʵʢʦʣʦʛʠʢ ʤʫʘʤʤʦʣʘʨ 

ʪʫʬʘʡʣʠ ץʠʩץʘʨʪʠʣʛʘʥ ʤʠʥʪʘץʘʜʠʨ. ʋʰʙʫ ״ʫʜʫʜʥʠ ʷʰʠʣʣʘʰʪʠʨʠʰ ʚʘ ʤʫ״ʦʬʘʟʘ ץʠʣʠʰ ʫʯʫʥ ץʘʪʦʨ 

ʠץʣʠʤ ʚʘ ʪʘʙʠʘʪʥʠ ʤʫ״ʦʬʘʟʘ ץʠʣʠʰ ʯʦʨʘʣʘʨʠ ʢʝʨʘʢ. ʆʨʦʣ ʜʝʥʛʠʟʠ ״ʫʜʫʜʠʥʠ ʩʘץʣʘʰ ʚʘ ץʘʡʪʘ ʪʠʢʣʘʰ 

ʤʘʩʘʣʘʩʠ ʞʘ״ʦʥ ʤʠץʸʩʠʜʘ ʢʘʪʪʘ ʘ״ʘʤʠʷʪʛʘ ʵʛʘ. 

ʆʨʦʣ ʪʫʙʠʥʠ ʷʰʠʣʣʘʰʪʠʨʠʰ ʚʘ ʤʫ״ʦʬʘʟʘ ץʠʣʠʰ ʙ˄ʡʠʯʘ ʠʣʤʠʡ ʠʟʣʘʥʠʰʣʘʨ ʢ˄ʧʣʘʙ ʩʦ״ʘʣʘʨʜʘ 

ʘʤʘʣʛʘ ʦʰʠʨʠʣʛʘʥ, ʰʫ ʞʫʤʣʘʜʘʥ, ʵʢʦʣʦʛʠʷ, ʘʛʨʦʥʦʤʠʷ, ʛʝʦʛʨʘʬʠʷ, ʛʠʜʨʦʣʦʛʠʷ ʚʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʩʦ״ʘʩʠʜʘ. ɹʫ ʠʣʤʠʡ ʪʘʜץʠץʦʪʣʘʨ ʤʫʘʤʤʦʥʠʥʛ ʠʞʦʙʠʡ ʝʯʠʤʠʥʠ ʪʦʧʠʰ ʫʯʫʥ ʤʫ״ʠʤ ʘ״ʘʤʠʷʪʛʘ ʵʛʘ. 

 ʠʣʠʰ ʙ˄ʡʠʯʘ ʦʣʠʙ ʙʦʨʠʣʛʘʥ ʘʩʦʩʠʡ ʠʣʤʠʡץ ʦʬʘʟʘ״ʫʡʠʜʘ ʆʨʦʣ ʪʫʙʠʥʠ ʷʰʠʣʣʘʰʪʠʨʠʰ ʚʘ ʤʫפ

ʪʘʜץʠץʦʪʣʘʨ ʠʯʠʜʘ ʯ˄ʣʣʘʰʠʰʛʘ ץʘʨʰʠ ʢʫʨʘʰ ʪʘʜץʠץʦʪʣʘʨʠ ״ʘʤ ʘʣʦ״ʠʜʘ ˄ʨʠʥ ʪʫʪʘʜʠ. ʆʨʦʣ 
 ʦʪʣʘʨ ʵʢʦʣʦʛʠʢ ʚʘץʠץʫʜʫʜʠʜʘʛʠ ˄ʩʠʤʣʠʢʣʘʨ ʫʯʫʥ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʠʥʠʥʛ ʪʘʲʩʠʨʠʛʘ ʦʠʜ ʠʣʤʠʡ ʪʘʜ״

ʘʛʨʦʥʦʤʠʢ ʩʦ״ʘʣʘʨʜʘ ʩʝʟʠʣʘʨʣʠ ʥʘʪʠʞʘʣʘʨʠʥʠ ʢ˄ʨʩʘʪʠʙ ʢʝʣʤʦץʜʘ [1].  

ʄʘʚʟʫʛʘ ʦʠʜ ʘʜʘʙʠʸʪʣʘʨʥʠʥʛ ʪʘ״ʣʠʣʠ. ʕʣʝʢʪʨ ʬʘʦʣʣʘʰʛʘʥ ʩʫʚ (ʕʌʉ) ï ʙʫ ʩʫʚ, ʫʥʠʥʛ 

ʤʦʣʝʢʫʣʘʣʘʨʠʥʠʥʛ ʵʣʝʢʪʨ ʤʘʡʜʦʥʠ ʪʘʲʩʠʨʠʜʘ ˄ʟʛʘʨʠʰʛʘ ʫʯʨʘʛʘʥ ״ʦʣʘʪʠʜʠʨ. ɹʫ ʪʫʨʜʘʛʠ ʩʫʚ ʙʘʲʟʠ 

ʠʣʤʠʡ ʪʘʜץʠץʦʪʣʘʨ ʚʘ ʪʘʞʨʠʙʘʣʘʨʜʘ ˄ʩʠʤʣʠʢʣʘʨ ʚʘ ʫʨʫסʣʘʨ ʫʯʫʥ ʪʫʨʣʠ ʭʠʣ ʪʘʲʩʠʨʣʘʨʛʘ ʵʛʘ ʵʢʘʥʣʠʛʠ 

ʢ˄ʨʩʘʪʠʣʛʘʥ. ʆʨʦʣ ״ʫʜʫʜʠʜʘʛʠ ˄ʩʠʤʣʠʢʣʘʨ ʫʯʫʥ ʵʣʝʢʪʨ ʤʘʡʜʦʥʣʘʨʠʥʠʥʛ ʪʘʲʩʠʨʠʛʘ ʦʠʜ ʪʘʜץʠץʦʪʣʘʨ 

ʦʣʠʙ ʙʦʨʠʣʤʦץʜʘ. ɹʫʥʜʘʡ ʪʘʜץʠץʦʪʣʘʨʜʘ ʵʣʝʢʪʨ ʤʘʡʜʦʥʣʘʨʠ ʸʢʠ ʵʣʝʢʪʨ ʟʘʨʷʜʠ ˄ʩʠʤʣʠʢʣʘʨʥʠʥʛ 

˄ʩʠʰʠʥʠ ʨʘסʙʘʪʣʘʥʪʠʨʠʰʠ ʸʢʠ ʫʣʘʨʥʠʥʛ ʠʨʨʠʛʘʮʠʷ ʩʘʤʘʨʘʜʦʨʣʠʛʠʥʠ ʦʰʠʨʠʰʠ ʤʫʤʢʠʥ [2,3].  

ʊʘʜץʠץʦʪʣʘʨ ʰʫʥʠ ʢ˄ʨʩʘʪʤʦץʜʘʢʠ, ʵʣʝʢʪʨ ʬʘʦʣʣʘʰʛʘʥ ʩʫʚ ʬʦʪʦʩʠʥʪʝʟ ʞʘʨʘʸʥʠʛʘ ״ʘʤ ʪʘʲʩʠʨ 

ʢ˄ʨʩʘʪʠʰʠ ʤʫʤʢʠʥ. ɹʘʲʟʠ ʪʘʜץʠץʦʪʣʘʨ ʰʫʥʠ ʢ˄ʨʩʘʪʘʜʠʢʠ, ʵʣʝʢʪʨ ʬʘʦʣʣʘʰʛʘʥ ʩʫʚ ʙʠʣʘʥ ʩʫʚʣʘʥʛʘʥ 
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˄ʩʠʤʣʠʢʣʘʨ ʬʦʪʦʩʠʥʪʝʟ ʥʘʪʠʞʘʣʘʨʠʜʘ ʪʝʟʨʦץ ʚʘ ʩʘʤʘʨʘʣʠʨoץ ʙ˄ʣʘʜʠ. ʕʣʝʢʪʨ ʬʘʦʣʣʘʰʛʘʥ ʩʫʚʥʠʥʛ 

ʙʠʦʣʦʛʠʢ ʬʘʦʣʣʠʛʠ ʫʥʠʥʛ ʤʦʣʝʢʫʣʘʣʘʨʠʥʠʥʛ ʵʣʝʢʪʨʦʤʘʛʥʠʪ ʤʘʡʜʦʥʣʘʨʠʥʠʥʛ ʪʘʲʩʠʨʠ ʦʨץʘʣʠ ʦʰʘʜʠ. 

ɹʫ ʩʫʚʛʘ ʫʨʫסʣʘʨ ʚʘ ˄ʩʠʤʣʠʢʣʘʨ ʫʯʫʥ ʷʥʛʠ ʙʠʦʣʦʛʠʢ ʬʘʦʣʠʷʪʣʘʨʥʠ ʙʦʰʣʘʰ ʠʤʢʦʥʠʥʠ ʙʝʨʘʜʠ [4,5].  

ʕʣʝʢʪʨ ʤʘʡʜʦʥʣʘʨʠʥʠ ץ˄ʣʣʘʰ ʦʨץʘʣʠ ʝʨʥʠ ʥʘʤʣʘʰ ʚʘ ˄ʩʠʤʣʠʢʣʘʨ ʨʠʚʦʞʣʘʥʠʰʠʥʠ 

ʘʚʞʣʘʥʪʠʨʠʰ ʤʫʤʢʠʥ.  ʏʫʥʢʠ ״ʦʟʠʨʛʘ ץʘʜʘʨ ʙʠʨ ʥʝʯʘ ʦʣʠʤʣʘʨ ˄ʩʠʤʣʠʢʣʘʨ ʫʨʫסʣʘʨʠʥʠ ʵʢʠʰʜʘʥ 

ʦʣʜʠʥ ʵʣʝʢʪʨ ʬʘʦʣʣʘʰʛʘʥ ʩʫʚʜʘ ʠʰʣʦʚ ʙʝʨʠʰ ʙʠʣʘʥ ʙʠʨ ץʘʥʯʘ ʷʭʰʠ ʥʘʪʠʞʘʣʘʨʥʠ ʦʣʠʰʛʘʥ. 

ɾʫʤʣʘʜʘʥ, ˄ʩʠʤʣʠʢ ʫʨʫסʣʘʨʠʥʠ ʵʢʠʰʜʘʥ ʦʣʜʠʥ ʵʣʝʢʪʨ ʬʘʦʣʣʘʰʛʘʥ ʩʫʚ ʙʠʣʘʥ ʥʘʤʣʘʰ (ʷʲʥʠ 

ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʢ ״ʦʩʠʣ ʙ˄ʣʛʘʥ ʩʫʚʜʘʥ ʬʦʡʜʘʣʘʥʠʰ) ʤʘʚʟʫʩʠ ʷʥʘʜʘ ʜʠץץʘʪʛʘ ʩʘʟʦʚʦʨ ʚʘ ץʠʤʤʘʪʣʠ 

ʠʣʤʠʡ ʪʘʜץʠץʦʪʣʘʨʜʘʥ ʙʠʨʠʜʠʨ[6,7]. ɹʫ ʪʘʜץʠץʦʪʣʘʨ ʘʩʦʩʘʥ ˄ʩʠʤʣʠʢ ʫʨʫסʣʘʨʠʥʠʥʛ ˄ʩʠʰ ʚʘ 

ʨʠʚʦʞʣʘʥʠʰʠʥʠ ʪʝʟʣʘʰʪʠʨʠʰ, ʫʣʘʨʥʠʥʛ ʤʘ״ʩʫʣʜʦʨʣʠʛʠʥʠ ʦʰʠʨʠʰ ʚʘ ʟʘʨʘʨʣʠ ʰʘʨʦʠʪʣʘʨʛʘ 

ʙʦסʣʠץʣʠʢʥʠ ʢʘʤʘʡʪʠʨʠʰʛʘ ʡ˄ʥʘʣʪʠʨʠʣʛʘʥ. ɹʫ ʩʦ״ʘʜʘʛʠ ʙʘʲʟʠ ʦʣʠʤʣʘʨ ʚʘ ʫʣʘʨʥʠʥʛ ʠʰʣʘʨʠʥʠ 

ʢ˄ʨʩʘʪʠʰ ʤʫʤʢʠʥ: 

1. ɺʣʘʜʠʤʠʨ ɺʘʚʠʣʦʚ (ʈʦʩʩʠʷ) ï ɺʘʚʠʣʦʚ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʠʥʠʥʛ ˄ʩʠʤʣʠʢ ʫʨʫסʣʘʨʠʛʘ ʪʘʲʩʠʨʠʥʠ 

˄ʨʛʘʥʠʰʛʘ ʢʘʪʪʘ ״ʠʩʩʘ ץ˄ʰʛʘʥ ʦʣʠʤʣʘʨʜʘʥ ʙʠʨʠ. ʋʥʠʥʛ ʠʰʠ ʵʣʝʢʪʨ ʬʘʦʣʣʘʰʛʘʥ ʩʫʚʥʠʥʛ 

ʫʨʫסʣʘʨʥʠʥʛ ˄ʩʠʰ ʞʘʨʘʸʥʠʛʘ ʪʘʲʩʠʨʠʥʠ ʪʘʜץʠץ ץʠʣʛʘʥ. ɺʘʚʠʣʦʚʥʠʥʛ ʠʣʤʠʡ ʪʘʜץʠץʦʪʣʘʨʠ ʵʣʝʢʪʨ 

ʤʘʡʜʦʥʣʘʨʠʥʠʥʛ ʫʨʫסʣʘʨʜʘʥ ˄ʩʠʰʥʠ ʸʢʠ ʫʣʘʨʥʠʥʛ ʤʫʢʘʤʤʘʣ ʨʠʚʦʞʣʘʥʠʰʠʥʠ ʙʦʰʣʘʰʛʘ ʸʨʜʘʤ 

ʙʝʨʠʰʠ ʤʫʤʢʠʥʣʠʛʠʥʠ ʢ˄ʨʩʘʪʘʜʠ. 

2. ʐʘʚʢʘʪ ʉʘʲʜʫʣʣʘʝʚ (ɶʟʙʝʢʠʩʪʦʥ) ï ɶʟʙʝʢʠʩʪʦʥʜʘ ʵʣʝʢʪʨ ʬʘʦʣʣʘʰʛʘʥ ʩʫʚʥʠʥʛ ˄ʩʠʤʣʠʢ 

ʫʨʫסʣʘʨʠʛʘ ʪʘʲʩʠʨʠʥʠ ˄ʨʛʘʥʛʘʥ ʦʣʠʤ. ʉʘʲʜʫʣʣʘʝʚ ˄ʟ ʪʘʜץʠץʦʪʣʘʨʠʜʘ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʠʥʠʥʛ ʫʨʫסʣʘʨ 

ʥʘʤʣʘʥʠʰʠʜʘʛʠ ʨʦʣʴʥʠ ʚʘ ʵʣʝʢʪʨ ʤʘʡʜʦʥʣʘʨʠʥʠʥʛ ʫʨʫסʥʠʥʛ ʷʥʛʠ ʨʠʚʦʞʣʘʥʠʰʛʘ ʪʘʲʩʠʨʠʥʠ 

ʢ˄ʨʩʘʪʛʘʥ. ɹʫ ʪʘʜץʠץʦʪʣʘʨ ʫʨʫסʣʘʨʥʠʥʛ ˄ʩʠʰʠʥʠ ʪʝʟʣʘʰʪʠʨʠʰ ʚʘ ʫʣʘʨʥʠʥʛ ʟʘʨʘʨʣʘʥʠʰʛʘ 

 .ʘʨʘʪʠʣʛʘʥץ ʘʨʰʠʣʠʛʠʥʠ ʦʰʠʨʠʰʛʘץ

3. ʄʠʭʘʠʣ ʏʝʨʥʦʚ (ʈʦʩʩʠʷ) ï ʏʝʨʥʦʚ ʵʣʝʢʪʨ ʬʘʦʣʣʘʰʛʘʥ ʩʫʚʥʠʥʛ ʫʨʫסʣʘʨʠʥʛ ʙʠʦʣʦʛʠʢ 

ʬʘʦʣʣʠʛʠʥʠ ʦʰʠʨʠʰʛʘ ʪʘʲʩʠʨʠʥʠ ʢ˄ʨʩʘʪʛʘʥ. ʋʥʠʥʛ ʪʘʜץʠץʦʪʣʘʨʠ ʵʣʝʢʪʨ ʤʘʡʜʦʥʣʘʨʠʥʠʥʛ 

ʫʨʫסʣʘʨʠʥʠ ʥʘʤʣʘʰʜʘʛʠ ʘʬʟʘʣʣʠʢʣʘʨʠ ʚʘ ʫʣʘʨʥʠʥʛ ˄ʩʠʰʠʥʠ ʪʝʟʣʘʰʪʠʨʠʰʛʘ ץʘʥʜʘʡ ʪʘʲʩʠʨ 

 .ʣʘʜʠץʠʣʠʰʠʥʠ ʘʥʠץ

4. ʅʠʢʦʣʘʡ ʂʘʧʠʮ (ʈʦʩʩʠʷ) ï ʂʘʧʠʮ ˄ʩʠʤʣʠʢ ʫʨʫסʣʘʨʠʥʠʥʛ ʵʣʝʢʪʨ ʬʘʦʣʣʘʰʛʘʥ ʩʫʚ ʙʠʣʘʥ 

ʥʘʤʣʘʥʠʰʠʥʠʥʛ ʵʢʦʣʦʛʠʢ ʚʘ ʬʠʟʠʦʣʦʛʠʢ ʪʘʞʨʠʙʘʩʠʥʠ ˄ʨʛʘʥʛʘʥ. ʋʥʛʘ ʢ˄ʨʘ, ʵʣʝʢʪʨ ʤʘʡʜʦʥʣʘʨʠ 

ʫʨʫסʣʘʨ ʨʠʚʦʞʣʘʥʠʰʠʥʠʥʛ ʘʚʚʘʣʛʠ ʙʦʩץʠʯʣʘʨʠʜʘʛʠ ʰʠʢʘʩʪʣʘʥʠʰʣʘʨʥʠ ʢʘʤʘʡʪʠʨʠʰʛʘ ʸʨʜʘʤ ʙʝʨʛʘʥ. 

5. ɼʤʠʪʨʠʡ ʀʚʘʥʦʚ (ʈʦʩʩʠʷ) ï ʀʚʘʥʦʚʥʠʥʛ ʪʘʜץʠץʦʪʣʘʨʠ ʵʣʝʢʪʨ ʤʘʡʜʦʥʣʘʨʠʥʠʥʛ ʫʨʫסʣʘʨʥʠʥʛ 

˄ʩʠʰ ʚʘ ʵʥʝʨʛʠʷ ʘʣʤʘʰʠʥʫʚʠ ʞʘʨʘʸʥʣʘʨʠʛʘ ʪʘʲʩʠʨʠʥʠ ʢ˄ʨʩʘʪʘʜʠ. ʋʥʠʥʛ ʠʰʠ, ʵʣʝʢʪʨ ʬʘʦʣʣʘʰʛʘʥ 

ʩʫʚʥʠʥʛ ʫʨʫסʣʘʨʥʠʥʛ ˄ʩʠʰʠʥʠ ʪʝʟʣʘʰʪʠʨʠʰʛʘ ץʘʨʘʪʠʣʛʘʥ ʪʝʭʥʦʣʦʛʠʢ ʫʩʫʣʣʘʨʥʠʥʛ ʨʠʚʦʞʣʘʥʠʰʠʛʘ 

ʸʨʜʘʤ ʙʝʨʛʘʥ. ɹʫ ʦʣʠʤʣʘʨʥʠʥʛ ʠʰʠ ʰʫʥʠ ʢ˄ʨʩʘʪʘʜʠʢʠ, ʵʣʝʢʪʨ ʬʘʦʣʣʘʰʛʘʥ ʩʫʚʥʠʥʛ ˄ʩʠʤʣʠʢ 

ʫʨʫסʣʘʨʠʛʘ ʪʘʲʩʠʨʠ ʫʣʘʨʥʠʥʛ ˄ʩʠʰʠʥʠ ʪʝʟʣʘʰʪʠʨʠʰʛʘ ʚʘ ʫʣʘʨʥʠʥʛ ʤʫʚʘʬʬʘץʠʷʪʣʠ ʨʠʚʦʞʣʘʥʠʰʠʥʠ 

ʪʘʲʤʠʥʣʘʰʛʘ ʸʨʜʘʤ ʙʝʨʘʜʠ. ʋʨʫסʣʘʨʥʠ ʵʣʝʢʪʨ ʬʘʦʣʣʘʰʛʘʥ ʩʫʚ ʙʠʣʘʥ ʥʘʤʣʘʰ ʥʘʪʠʞʘʩʠʜʘ, 

ʫʨʫסʣʘʨʥʠʥʛ ˄ʩʠʰ ʤʫʜʜʘʪʠ ץʠʩץʘʨʘʜʠ ʚʘ ˄ʩʠʤʣʠʢʣʘʨ ʙʠʦʣʦʛʠʢ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʷʭʰʠ ʨʠʚʦʞʣʘʥʘʜʠ 

[7,8]. 

 ʖץʦʨʠʜʘʛʠ ʦʣʠʤʣʘʨʥʠ ʠʣʤʠʡ ʪʘʜץʠץʦʪ ʠʰʣʘʨʠʥʠ ʪʘʭʣʠʣ ץʠʣʛʘʥ ʭʦʣʜʘ ʠʥʥʦʚʘʮʠʦʥ ʣʦʡʠʭʘ 

ʜʦʠʨʘʩʠʜʘ ʩʘʢʩʘʚʫʣ ʫʨʫסʣʘʨʠʥʠ ʵʢʠʰʜʘʥ ʦʣʜʠʥ ʵʣʝʢʪʨ ʬʘʦʣʣʘʰʛʘʥ ʩʫʚ ʙʠʣʘʥ ʠʰʣʦʚ ʙʝʨʠʰ ʫʯʫʥ 

ʷʩʘʣʛʘʥ ץʫʨʠʣʤʘʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʣʘʨʠʥʠ ʪʘʭʣʠʣ ץʠʣʠʥʜʠ. 

ɹʫ ʪʘʜץʠץʦʪʣʘʨ ʆʨʦʣ ״ʫʜʫʜʠʜʘ ʯ˄ʣʣʘʰʠʰʛʘ ץʘʨʰʠ ʬʦʡʜʘʣʘʥʠʰ ʫʯʫʥ ʠʤʢʦʥʠʷʪʣʘʨ ʷʨʘʪʘʜʠ. 

ʊʘʜץʠץʦʪ ʤʝʪʦʜʦʣʦʛʠʷʩʠ. ʉʘʢʩʘʚʫʣ ʫʨʫסʣʘʨʠʜʘ ʵʣʝʢʪʨ ʬʘʦʣʣʘʰʛʘʥ ʩʫʚʥʠʥʛ ʘʥʦʣʠʪ ʚʘ ʢʘʪʦʣʠʪ 

ʤʫʭʠʪʣʘʨʠ ʙʠʣʘʥ ʪʘʜץʠץʦʪ ʞʘʨʘʸʥʠ ץ˄ʡʠʜʘʛʠ 2 ʭʠʣ ʤʝʪʦʜʜʘ ˄ʪʢʘʟʠʰ ʤʫʤʢʠʥ.   

1. ʂʝʥʛ ʪʘʜץʠץʦʪ: ʂʝʥʛ ״ʫʜʫʜʜʘ ʸʢʠ ʢ˄ʧʣʘʙ ʪʫʨʣʘʨ ʙ˄ʡʠʯʘ ʪʘʜץʠץʦʪ ˄ʪʢʘʟʠʰʜʘ, 100-200 

ʫʨʫסʜʘʥ ʢʘʤ ʙ˄ʣʤʘʛʘʥ ʥʘʤʫʥʘ ʦʣʠʰ ʪʘʚʩʠʷ ʵʪʠʣʘʜʠ. ɹʫ, ʤʘʩʘʣʘʥ, ʪʫʨʣʘʨ ʦʨʘʩʠʜʘʛʠ ʬʘʨץʣʘʨʥʠ 

ʘʥʠץʣʘʰ ʚʘ ʩʪʘʪʠʩʪʠʢ ʞʠ״ʘʪʜʘʥ ʠʰʦʥʯʣʠ ʥʘʪʠʞʘʣʘʨʛʘ ʵʨʠʰʠʰ ʫʯʫʥ ʢʠʬʦʷ ʙ˄ʣʘʜʠ. 

2. ʂʠʯʠʢ ʪʘʜץʠץʦʪ: ɸʛʘʨ ʪʘʜץʠץʦʪʥʠ ʤʘ˃ʩʘʜʘʥ ʘʥʠץ ʙʠʨ ʪʫʨ ʸʢʠ ״ʫʜʫʜʜʘ ˄ʪʢʘʟʠʰ ʙ˄ʣʩʘ, 

ʢʘʤʠʜʘ 30-50 ʫʨʫסʜʘʥ ʥʘʤʫʥʘ ʦʣʠʰ ʤʫʤʢʠʥ. ɹʫ ʢʠʯʠʢ ʪʘʜץʠץʦʪʣʘʨ ʫʯʫʥ ʸʢʠ ʫʰʙʫ ʪʫʨʥʠ ʙʦʰץʘ 

ʵʢʦʩʠʩʪʝʤʘ ʰʘʨʪʣʘʨʠʜʘ ץ˄ʣʣʘʰʥʠ ˄ʨʛʘʥʠʰ ʫʯʫʥ ʝʪʘʨʣʠ ʙ˄ʣʘʜʠ. 

ɹʠʟ ʠʥʥʦʚʘʮʠʦʥ ʣʦʡʠʭʘ ʜʦʠʨʘʩʠʜʘ ʠʰʣʘʨʥʠ ʙʘʞʘʨʘʸʪʛʘʥʣʠʛʠʤʠʟ ʫʯʫʥ ״ʘʤʜʘ ʩʪʘʪʠʩʪʠʢ 

ʠʰʦʥʯʣʠʣʠʢʥʠ ʪʘʲʤʠʥʣʘʰ ʤʘץʩʘʜʠʜʘ 100-200 ʫʨʫסʜʘʥ ʢʘʤ ʙ˄ʣʤʘʛʘʥ ״ʦʣʘʪ ʙ˄ʡʠʯʘ ʚʘʨʠʘʥʪʣʘʨʜʘ 

ʠʰʣʦʚʣʘʨʥʠ ʘʤʘʣʛʘ ʦʰʠʨʜʠʢ. ʊʘʜץʠץʦʪ ʞʘʨʘʸʥʠʜʘ ʬʦʡʜʘʣʘʥʠʰ ʫʯʫʥ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ʢ˄ʧ ˄ʣʯʘʤʣʠ 

ʵʣʝʢʪʨ ʬʘʦʣʣʘʰʪʠʨʛʠʯʥʠʥʛ ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʢ ʧʘʨʘʤʝʪʨʣʘʨʠʥʠ ʪʘʜץʠץ ʢʠʣʠʥʜʠ. 
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ʊʘ״ʣʠʣ ʚʘ ʥʘʪʠʞʘʣʘʨ. ʊʘʜץʠץʦʪ ʫʯʫʥ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ʢ˄ʧ ˄ʣʯʘʤʣʠ ʵʣʝʢʪʨ ʬʘʦʣʣʘʰʪʠʨʛʠʯʥʠ 

ʪʘʞʨʠʙʘ ʩʠʥʘʰ ʥʘʪʠʞʘʣʘʨʠ ʙ˄ʡʠʯʘ ʦʣʠʥʛʘʥ ʢ˄ʨʩʘʪʢʠʯʣʘʨʥʠ ץ˄ʡʠʜʘʛʠ 1 ʚʘ 2-ʞʘʜʚʘʣʣʘʨʜʘ ʪʘ״ʣʠʣʠʥʠ 

ʢ˄ʨʘʤʠʟ.   

1-ʞʘʜʚʘʣ 

ʕʣʝʢʪʨ ʬʘʦʣʣʘʰʛʘʥ ʩʫʚʥʠʥʛ ʘʥʦʣʠʪ ʤʫ״ʠʪʠ ʧʘʨʘʤʝʪʨʣʘʨʠʥʠ ʪʘ״ʣʠʣʠ 

pH 8.57 7 6.17 4.09 

mV -91 0 49 175 

T (״ʘʨʦʨʘʪ) 18.6 22.9 26.6 30 

I (ʘʤʧʝʨ) 0 1.2 1.2 1.5 

U (ʚʦʣʴʪ) 0 222 221 221 

t (ʚʘץʪ) 0 20 40 60 

 

2-ʞʘʜʚʘʣ 

ʕʣʝʢʪʨ ʬʘʦʣʣʘʰʛʘʥ ʩʫʚʥʠʥʛ ʘʥʦʣʠʪ ʤʫ״ʠʪʠ ʧʘʨʘʤʝʪʨʣʘʨʠʥʠ ʪʘ״ʣʠʣʠ 

pH 8.57 10.24 10.97 11.15 

mV -91 -190 -236 -250 

T (״ʘʨʦʨʘʪ) 18.6 22.9 26.6 30 

I (ʘʤʧʝʨ) 0 1.2 1.2 1.5 

U (ʚʦʣʴʪ) 0 222 221 221 

t (ʚʘץʪ) 0 20 40 60 

 

ɸʥʦʣʠʪ ץʠʩʤʠʜʘʛʠ ʩʫʚʜʘ ʢʠʩʣʦʪʘ ʭʫʩʫʩʠʷʪʠ ʙʦʨ, ʷʲʥʠ pH ʜʘʨʘʞʘʩʠ ʧʘʩʪ ʙ˄ʣʘʜʠ. ɹʫ ʤʫ״ʠʪ 

ʫʨʫסʥʠʥʛ ʪ˄ץʠʤʘʣʘʨʠʥʠ ʪʘʲʩʠʨ ץʠʣʠʙ, ʫʣʘʨʥʠʥʛ ʩʪʨʫʢʪʫʨʘʩʠʥʠ ˄ʟʛʘʨʪʠʨʘʜʠ. ɸʥʦʣʠʪʜʘ ʢʠʩʣʦʪʘ ʸʢʠ 

ʦʟʦʥ ʠʰʣʘʙ ʯʠץʘʨʠʣʠʙ, ʙʫ ʫʨʫסʣʘʨʥʠʥʛ ʠʥʬʝʢʮʠʷʣʘʨʛʘ, ʤʠʢʨʦʙʣʘʨʛʘ, ʙʘʢʪʝʨʠʷʣʘʨʛʘ ץʘʨʰʠ 

ʠʤʤʫʥʠʪʝʪʠʥʠ ʢʫʯʘʡʪʠʨʠʰʠ ʚʘ ʫʣʘʨʥʠʥʛ ʩʪʨʝʩʩʛʘ ʯʠʜʘʤʣʠʣʠʛʠʥʠ ʦʰʠʨʠʰʠ ʘʥʠץʣʘʥʜʠ. ʂʘʪʦʣʠʪ 

 ʦʨʠ ʙ˄ʣʘʜʠ. ɸʩʦʩʠʡץʭʫʩʫʩʠʷʪʣʘʨʠʛʘ ʵʛʘ, ʙʫ ʩʫʚʥʠʥʛ pH ʜʘʨʘʞʘʩʠ ʶ (ʦʨʠʡץʠʰ) ʠʩʤʠʜʘʛʠ ʩʫʚ ʘʩʦʩʠʡץ

ʤʫ״ʠʪ ʫʨʫסʣʘʨʥʠʥʛ ʤʝʪʘʙʦʣʠʢ ʞʘʨʘʸʥʣʘʨʠʥʠ ʪʝʟʣʘʰʪʠʨʠʰʠ ʚʘ ʫʣʘʨʥʠʥʛ ʨʠʚʦʞʣʘʥʠʰʠʥʠ 

ʘʚʞʣʘʥʪʠʨʘʜʠ. ɹʫ ʫʨʫסʣʘʨʥʠʥʛ ˄ʩʠʰʠʥʠ ʪʝʟʣʘʰʪʠʨʠʰʠ ʚʘ ʙʠʨʠʥʯʠ ץʘʜʘʤʣʘʨʥʠʥʛ ʩʘʤʘʨʘʜʦʨʣʠʛʠʥʠ 

ʦʰʠʨʠʰʛʘ ʸʨʜʘʤ ʙʝʨʘʜʠ. 

ʍʫʣʦʩʘ ʚʘ ʪʘʢʣʠʬʣʘʨ. ʕʣʝʢʪʨ ʬʘʦʣʣʘʰʛʘʥ ʩʫʚʥʠʥʛ ʘʥʦʣʠʪ ʚʘ ʢʘʪʦʣʠʪ ץʠʩʤʣʘʨʠʜʘ ʩʘʢʩʘʚʫʣ 

ʫʨʫסʠʥʠ ʠʰʣʦʚ ʙʝʨʠʰ, ʫʨʫסʣʘʨʥʠʥʛ ˄ʩʠʰʠʥʠ ʪʝʟʣʘʰʪʠʨʠʰʠ ʚʘ ʫʣʘʨʥʠʥʛ ʩʪʨʝʩʩʛʘ ʯʠʜʘʤʣʠʣʠʛʠʥʠ 

ʦʰʠʨʠʰʛʘ ʸʨʜʘʤ ʙʝʨʠʰʜʘ ʩʘʤʘʨʘʣʠ ʫʩʫʣ ״ʠʩʦʙʣʘʥʘʜʠ. ɸʥʦʣʠʪ ʢʠʩʤʠʜʘʥ ʢʝʡʠʥ ʢʘʪʦʣʠʪʜʘ ʠʰʣʦʚ 

ʙʝʨʠʰ ʥʘʪʠʞʘʩʠʜʘ, ʫʨʫסʣʘʨ ʥʘʤʣʘʥʠʰʛʘ ʪʘʡʸʨ ʙ˄ʣʠʙ, ʢʝʡʠʥʛʠ ˄ʩʠʰ ʞʘʨʘʸʥʠ ʫʯʫʥ ʤʫ״ʠʪ ʪʘʣʘʙʣʘʨʠʛʘ 

ʞʘʚʦʙ ʙʝʨʘʜʠ. ɹʫ ʫʩʫʣʥʠʥʛ ʩʘʤʘʨʘʜʦʨʣʠʛʠ ʚʘ ʪʘʲʩʠʨʠ ʦʣʠʙ ʙʦʨʠʣʘʜʠʛʘʥ ʪʘʜץʠץʦʪʣʘʨ ʚʘ ʩʠʥʦʚʣʘʨʛʘ 

ʙʦסʣʠץ. 
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Annotatsiya. Ushbu maqolada qumli choól yaylov yerlarining samaradorligini oshirish, choóllanishga 

qarshi kurashish, degradatsiyaga uchragan choól yaylov yerlarni qayta tiklash hamda yaylovlar holatini 

yaxshilash, ularning hosildorligini oshirish uchun har bir hududning tuproq-iqlim sharoitlarida oósishga 

moslashgan, qurgóoqchilikka chidamli yaylov ozuqabop oósimliklarining istiqbolli turlaridan sunôiy yaylovlar 

barpo etish bilan yaxshlash yoóllari keltirilgan. Tadqiqodda  qumli choԀl hududida tarqalgan oԀsimliklar soni va 

uning biomassasini oórganish boóyicha M.I. Ruzmetov ñYaylovlar geobotanikasiò qoԀllanmasidan 

foydalanilgan, natijalarning statistik tahlili Excel STAT interfeysida hisoblangan. Qumli choԀl tuproqlarida 

shamol eroziyasini oldini olish va tuproq unumdorligini oshirish maqsadida  choԀgԀon, izen, quyrovuq, teresken 

yaylov oԀsimliklariga 4 xil variant boóyicha fitomelioratsiya tadbirlari oótkazildi. Xashak hosili 3 yilda oórtacha 

chʦԀgԀʦn (Hʘlʦthʘmnus subʘphyllʘ) oósimligida 13,5 s/gʘ, izen (Kʦchiʘ prʦstrʘtʘ) 12,5 s/gʘ, quyrʦvuq (Sʘlsʦlʘ 

ʦrientʘlis) 10,4 s/gʘ, teresken (Cerʘtʦides ewersmʘnniʘnʘ) 8,6 s/gʘ, yer usti yashil biʦmʘssʘsi  chʦԀgԀʦn va  

izen oósimligida 100 s/gʘ, quyrʦvuq 90 s/gʘ, teresken 70 s/gʘ oshgan. Ekogumin 500 kg/ga+gidrogel 60 kg/ga 

qoԀllash natijasida oósimlik biomassasining oshishiga erishilgan. 

Kalit soózlar: Choól yaylovlari, iqlim oózgarishi, chorva mollari, yaylovlar holatini yaxshilash, qumli choól 

tuproqlari, fitomelioratsiya, yashil biomassa, samaradorlik, yaylov oósimliklari. 

Annotation. This artiCle presents methods to increase the efficiency of sandy desert pastures by creating 

artificial pastures using promising drought-resistant forage plants adapted to the soil and Climatic conditions of 

each region. These efforts aim to combat desertification, restore degraded desert pastures, and improve pasture 

conditions while) increasing their productivity. To assess plant distribution and biomass in the sandy desert 

study area, M. I. Ruzmetov used the manual ñGeobotany of pasturesò, and the statistical analysis was conducted 

using the Excel Stat interface. To prevent wind erosion in sandy desert soils and enhance soil fertility, 

phytomelioration measures were applied to for 4 different pastures plant species chagon (Halothamnus 

subaphylla), izen (Kochia prostrata), keyreuk (Salsola orientalis), teresken (Ceratoides ewersmanniana). Over 

three years, average yield increases were recorded as follows: chagon (Halothamnus subaphylla) 13.5 c/ha, izen 

(Kochia prostrata) 12.5 c/ha, keyreuk (Salsola orientalis) 10.4 c/ha, teresken (Ceratoides ewersmanniana) 8.6 

c/ha. The aboveground green biomass of these plants was measured at: chagon and izen 100 c/ha, keireuk 90 

c/ha, teresken 70 c/ha. Additionally applying ecohumin (500 kg/ha) combined with (hydrogel 60 kg/ha) resulted 

in a further increase in plant biomass.  

Keywords: Desert pastures, Climate change, grazing, pasture improvement, sandy desert soils, 

phytomelioration, green biomass, efficiency, forage plants. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʩʯʘʥʳʭ ʧʫʩʪʳʥʥʳʭ 

ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʘʩʪʙʠʱ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʠʜʦʚ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ 

ʧʘʩʪʙʠʱʥʳʭ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʧʨʦʠʟʨʘʩʪʘʥʠʶ ʚ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʢʘʞʜʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʜʣʷ ʙʦʨʴʙʳ ʩ ʦʧʫʩʪʳʥʠʚʘʥʠʝʤ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ 

ʧʫʩʪʳʥʥʳʭ ʧʘʩʪʙʠʱʥʳʭ ʟʝʤʝʣʴ ʠ ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʘʩʪʙʠʱ, ʧʦʚʳʰʝʥʠʷ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ. ʧʦ 

ʠʟʫʯʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʙʠʦʤʘʩʩʳ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʨʘʡʦʥʝ ʧʝʩʯʘʥʦʡ ʧʫʩʪʳʥʠ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ. ʄ.ʀ. ʈʫʟʤʝʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣ ʧʦʩʦʙʠʝ ñɻʝʦʙʦʪʘʥʠʢʘ ʧʘʩʪʙʠʱò, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʪʦʨʦʛʦ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʚ ʠʥʪʝʨʬʝʡʩʝ Excel stat. ɺ ʮʝʣʷʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʝʪʨʦʚʦʡ 

ʵʨʦʟʠʠ ʥʘ ʧʝʩʯʘʥʳʭ ʧʫʩʪʳʥʥʳʭ ʧʦʯʚʘʭ ʠ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

mailto:gulchekhra-nabieva@rambler.ru
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ʬʠʪʦʤʝʣʠʦʨʘʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 4 ʨʘʟʣʠʯʥʳʤ ʚʘʨʠʘʥʪʘʤ ʧʘʩʪʙʠʱʥʳʭ ʨʘʩʪʝʥʠʡ ʯʘʛʦʥ, ʠʟʝʥʴ, 

ʢʝʡʨʝʫʢ, ʪʝʨʝʩʢʝʥ. ʋʨʦʞʘʡʥʦʩʪʴ ʟʘ 3 ʛʦʜʘ ʧʦʚʳʩʠʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ ʨʘʩʪʝʥʠʠ ʯʘʛʦʥ (halothamnus 

subaphylla) 13,5 ʮ/ʛʘ, ʠʟʝʥʴ (kochia prostrata) 12,5 ʮ/ʛʘ, ʢʝʡʨʝʫʢ (salsola orientalis) 10,4 ʮ/ʛʘ, ʪʝʨʝʩʢʝʥ 

(ceratoides ewersmanniana) 8,6 ʮ/ʛʘ, ʥʘʜʟʝʤʥʘʷ ʟʝʣʝʥʘʷ ʙʠʦʤʘʩʩʘ ʯʘʛʦʥʘ (halothamnus subaphylla) ʠ ʠʟʝʥʷ 

(kochia prostrata) ʥʘ 100 ʮ/ʛʘ, ʢʝʡʨʝʫʢ (salsola orientalis) ʥʘ 90 ʮ/ʛʘ, ʪʝʨʝʩʢʝʥ (ceratoides ewersmanniana) 

ʥʘ 70 ʮ/ʛʘ. ʇʨʠ ʚʥʝʩʝʥʠʠ ʵʢʦʛʫʤʠʥʘ 500 ʢʛ/ʛʘ+ʛʠʜʨʦʛʝʣʷ 60 ʢʛ/ʛʘ ʜʦʩʪʠʛʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʙʠʦʤʘʩʩʳ 

ʨʘʩʪʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʫʩʪʳʥʥʳʝ ʧʘʩʪʙʠʱʘ, ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʚʳʧʘʩ ʩʢʦʪʘ, ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ 

ʧʘʩʪʙʠʱ, ʧʝʩʯʘʥʳʝ ʧʦʯʚʳ ʧʫʩʪʳʥʠ, ʬʠʪʦʤʝʣʠʦʨʘʮʠʷ, ʟʝʣʝʥʘʷ ʙʠʦʤʘʩʩʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʘʩʪʙʠʱʥʳʝ 

ʨʘʩʪʝʥʠʷ. 

 

Kirish. ʆxirgi yillʘrdʘ iqlimning ʦᾶzgʘrib bʦrishi tʘᾷsiridʘ yuzʘgʘ kelʘyʦtgʘn qurgᾶʦqchilik vʘ 

tuprʦqlʘrdʘ kechʘyʦtgʘn erʦziyʘ jʘrʘyʦnlʘri bugungi kundʘ butun dunyʦ bʦᾶyichʘ muhʦkʘmʘgʘ sʘbʘb 

bʦᾶlʘdigʘn dʦlzʘrb muʦmmʦlʘrdʘn biri hisʦblʘnmʦqdʘ. Iqlimning sʘlbiy tʦmʦngʘ ʦᾶzgʘrib bʦrishi Yevrʦpʘ, 

Xitʦy, Hindistʦn, ʆᾶrtʘ ʆsiyʦ hʘmdʘ Mʘrkʘziy ʆsiyʦning rivʦjlʘnib bʦrʘyʦtgʘn dʘvlʘtlʘri shu bilʘn bir 

qʘtʦrdʘ Respublikʘmizdʘ suv tʘqchilligi kuzʘtilʘdigʘn, qurgᾶʦqchil hududlʘrigʘ hʘm xʘvf sʦlmʦqdʘ. 

Hozirgi kunda iqlim oózgarishi natijasida yer resuslari degradatsiyasi kabi muammolar sababli oziq-

ovqat mahsulotlari hamda chorva mollari uchun togó, togóoldi, adir va choól yaylovlariga tabiiy hamda inson 

omili taôsirida zarar yetkazilmoqda. Ularning tuproq unumdorligi oshirish, yaylov yerlaridagi mavjud 

oósimliklar qoplamini saqlash va ekologik muvozanatni barqarorligini taôminlash hamda yaylovlardan 

samarali foydalanish masalalari dolzarb boólib qolmoqda. Surxondaryo viloyatining togó, togóoldi, adir va 

choól yaylovlarining eroziyaga uchragan va unumdorligi past yerlarida biotexnologiyalarni qoóllash orqali 

yaylov oósimliklarini sonini koópaytirish zarurati mavjud [1]. 

Uzoq yillar mobaynida chorva mollarani tartibsiz boqish yaylovlar hosildorligining pasayishi, 

oósimliklar va tuproq qoplamining degradatsiyasi, gidrologik rejimning buzilishi va choóllanish darajasining 

oshishiga olib keldi. 

Tartibga solinmagan chorva mollarini boqish tizimi, mayda shoxli hayvonlar sonining meôyoridan oshib 

ketishi va chorvachilikni boshqarishning samarasiz ekstensiv usullari mintaqadagi yaylovlar 

degradatsiyasining asosiy sabablaridan biridir. 

Mavzuga oid adabiyotlarning tahlili. Qumli chʦᾶl hududlarida tʘrqʘlgʘn degrʘdʘtsiyʘgʘ uchrʘgʘn 

yaylov sifatida foydalaniladigan tuprʦqlʘrning hʦlʘtini yʘxshilʘsh ʦrqʘli unumdʦrligini ʦshirish mumkin, bu 

bʦᾶyichʘ xʦrijiy hamda respublikamizda bir qʘtʦr ilmiy-tʘdqiqʦt ishlʘri ʘmʘlgʘ ʦshirilgʘn vʘ ijʦbiy nʘtijʘlʘr 

ʦlingʘn. Chʦᾶl hududidʘ degrʘdʘtsiyʘgʘ uchrʘgʘn tuprʦqlʘrning unumdʦrligini yʘxshilʘshgʘ, choól yaylov 

yerlarining samaradorligini oshirishga yʦᾶnʘltirilgʘn tʘdqiqʦtlʘrning tʘhlili bilʘn tʘnishib ʦᾶtilʘdi. 

Kʦᾶplʘb tʘbiiy degrʘdʘtsiyʘgʘ uchrʘgʘn chʦᾶl hududi yʘylʦv yerlʘrigʘ yʘylʦv ʦᾶsimliklʘrini ekish ʦrqʘli 

tuprʦqlʘrni hʦlʘtini yʘxshilʘsh mumkin. Chʦᾶl hududlʘridʘ dʦminʘnt ʦᾶsimlik turlʘrining funksiʦnʘl 

kʦᾶrsʘtkichlʘrini ʘniqlʘb, degrʘdʘtsiyʘgʘ uchrʘgʘn yʘylʦv tuprʦqlʘrini ʘgrʦfitʦmeliʦrʘtiv usullʘr bilʘn 

yʘxshilʘsh yʦᾶllʘri tʘvsiyʘ etilgʘn [2,3,4]. 

Sʦᾶngi yillʘrdʘ chʦᾶl zʦnʘlʘridʘ jumlʘdʘn, ʆᾶrtʘ ʆsiyʦning Qʦrʘqum vʘ Qizilqum chʦᾶllʘri ʦrʘligᾶidʘ 

tʘrqʘlgʘn qumli chʦᾶl tuprʦqlʘrining meliʦrʘtsiyʘ vʘ fitʦmeliʦrʘtsiyʘ yʦᾶli bilʘn shʘmʦl erʦziyʘsidʘn himʦyʘ 

qilish tʘdqiqʦtlʘri ʦᾶtkʘzilgʘn [5]. 

Yaylov inqirozining salbiy oqibatlarini hisobga olib, Oózbekiston respublikasi Prezidentining 

ñQorakoólchilik sohasini jadal rivojlantirish chora-tadbirlari toógórisidaò gi 2018 yilning 14 martidagi PQ-

3603-sonli qarorida choól-yaylov ozuqabop oósimliklari urugóchiligini jadal rivojlantirish va yaylovlar 

hosildorligini fitomelioratsiyalash orqali oshirishdek dolzarb vazifalar belgilab berildi. Hozirgi kunda yaylov 

chorvachiligi rivojlangan viloyatlarda choól-yaylov ozuqabop oósimliklari navlarining urugóchilik 

maydonlarini barpo qilish ishlari boshlab yuborildi va yaqin yillar ichida urugó yetishtirish hajmi 

respublikada keskin ortadi [6]. 

Choól yaylov yerlarining samaradorligini oshirish yaylovlar holatini yaxshilash, ularning hosildorligini 

oshirish uchun har bir hududning tuproq-iqlim sharoitlarida oósishga moslashgan, qurgóoqchilikka chidamli 

yaylov ozuqabop oósimliklarining istiqbolli turlaridan sunôiy yaylovlar barpo etish bugungi kunning eng 

dolzarb masalalaridan biri hisoblanadi. Ushbu ishlarni amalga oshirish uchun barcha imkoniyatlar mavjud. 

Qorakoólchilik va choól ekologiyasi ilmiy-tadqiqot institutida uzoq yillar davomida olib borilgan tadqiqotlar 

natijasida yaylov ozuqabop oósimliklarining istiqbolli turlari ajratib olingan va ulardan sunôiy yaylovlar 
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barpo etish texnologiyalari ishlab chiqilgan [7]. 

Koópgina olimlar tomonidan suvsiz chʦᾶl mʘydʦnlʘridʘ yer ʦsti chuchuk suvlʘridʘn fʦydʘlʘngʘn hʦldʘ 

chʦᾶllʘnishgʘ qʘrshi kurʘshish bʦᾶyichʘ yʘngi yʦndʘshuvning fundʘmentʘl vʘ ʘmʘliy ʘsʦslʘri ishlʘb 

chiqilgʘn vʘ shu ʘsʦsidʘ chʦᾶllʘrgʘ yer ʦsti suv mʘnbʘlʘridʘn fʦydʘlʘnish ʦrqʘli chʦᾶl mʘydʦnlʘrini 

yʘxshilʘshgʘ qʘrʘtilgʘn chora-tʘdbirlʘr ishlʘb chiqilgʘn [8,9]. 

Tadqiqot metodologiyasi. Tadqiqotlar dala, laboratoriya va kameral sharoitlarda tuproqshunoslikda 

umumqabul qilingan standart uslublariga muvofiq tadqiqot ishlari davlatlararo standart GOST: 17.4.3.0183 

[13]. amalga oshirilgan boólib, izlanishlarda geografik, genetik, tarixiy-taqqoslash, litologik-geomorfologik, 

kimyoviy-analitik hamda profil usullardan foydalanilgan. Jumladan, tuproqning kimyoviy tahlillari 

ñʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʧʦʯʚò qoóllanmasi, qumli choᾶl hududida tarqalgan oᾶsimliklar 

soni va uning biomassasini M.I.Ruzmetov ñYaylovlar geobotanikasiò qoᾶllanmasidan, olingan natijalarning 

statistik tahlili Excel STAT interfeysida hisoblangan. 

Tahlil va natijalar. Yaylov sifatida foydalaniladigan qumli choól yaylov yerlarining samaradorligini 

oshirish maqsadida, tuprʦqlʘrdʘgi ʦrgʘnik mʦddʘlʘrning kʘmligi, suv sʘqlʘsh qʦbiliyʘtining pʘstligi 

inobatga olinib. Bundʘy muhitdʘ hʦsildʦrlikni ʦshirish usullʘri ishlʘb chiqildi vʘ bir nechʘ bʘrʦbʘrgʘ 

hʦsildʦrlik ʦshishigʘ erishildi. 

Yaylov sifatida foydalaniladigan qumli choól tuproqlarida Chʦᾶgᾶʦn (Hʘlʦthʘmnus subʘphyllʘ), Izen 

(Kʦchiʘ prʦstrʘtʘ), Quyrʦvuq (Sʘlsʦlʘ ʦrientʘlis), Teresken (Cerʘtʦides ewersmʘnniʘnʘ) kabi oziqabob 

yaylov oósimliklariga ñEkoguminò organik oᾶgᾶitini 500 kg/gʘ hamda ñGidrogelò polimer moddasini 60 

kg/gʘ qoóllab dala tajriba sxemasi ishlab chiqildi va  4 takrorlik 4 qaytariqda 0,64 ga maydonda dala tajriba 

ishlari olib borildi. 

Qumli choól tuproqlarini unumdorligini saqlash, agrokimyoviy va kimyoviy xossalarini yaxshilash, 

tuproqda organik qoldiq toplanishiga erishish maqsadida fitomelioratsiya tadbirlari, choᾶl sharoitida 

Choᾶgᾶon (Halothamnus subaphylla) oᾶsimligining xashak hosili 1-yilda 3,1 s/ga, 2-yilda 5,2 s/ga, 3-yilda 

13,5 s/ga; Izen (Kochia prostrata) oᾶsimligining xashak hosili 1-yilda 2,5 s/ga, 2-yilda 4,5 s/ga, 3-yilda 12,5 

s/ga; Quyrovuq (Salsola orientalis) oᾶsimligining xashak hosili 1-yilda 2,5 s/ga, 2-yilda 4,2 s/ga, 3-yilda 10,4 

s/ga; Teresken (Ceratoides ewersmanniana) oᾶsimligining xashak hosili 1-yilda 2,3 s/ga, 2-yilda 4,1 s/ga, 3-

yilda 8,6 s/ga ni tashkil qildi (1-jʘdvʘl). 

1-jʘdvʘl 

Qumli choól tuproqlarida ekilgan yaylov ozuqabob oósimliklarining  

biometrik kuzʘtuvlʘri 
 

ˉ ʆᾶsimlik nʦmlʘri 
Xʘshʘk hʦsili, s/gʘ Yer usti yashil biʦmʘssʘsi, s/gʘ 

1-yil  2-yil  3-yil  1-yil  2-yil  3-yil  

1 

Chʦᾶgᾶʦn 

Hʘlʦthʘmnus 

subʘphyllʘ 

3,1Ñ0,11 5,2Ñ0,13 13,5Ñ0,16 41,2Ñ0,27 70,1Ñ0,31 100,2Ñ0,36 

2 
Izen Kʦchiʘ 

prʦstrʘtʘ 
2,5Ñ0,09 4,5Ñ0,11 12,5Ñ0,14 50,4Ñ0,24 70,3Ñ0,27 100,8Ñ0,34 

3 
Quyrʦvuq Sʘlsʦlʘ 

ʦrientʘlis 
2,5Ñ0,10 4,2Ñ0,12 10,4Ñ0,13 40,1Ñ0,25 70,2Ñ0,29 90,4Ñ0,31 

4 

Teresken 

Cerʘtʦides 

ewersmʘnniʘnʘ 

2,3Ñ0,08 4,1Ñ0,10 8,6Ñ0,11 30,3Ñ0,22 50,1Ñ0,24 70,6Ñ0,25 

 

Choᾶgᾶon (Halothamnus subaphylla) oᾶsimligining yer usti yashil biomassasi 1-yilda 41,2 s/ga, 2-yilda 

70,1 s/ga, 3-yilda 100,2 s/ga; Izen (Kochia prostrata) oᾶsimligining yer usti yashil biomassasi 1-yilda 50,4 

s/ga, 2-yilda 70,3 s/ga, 3-yilda esa 100,8 s/ga; Quyrovuq (Salsola orientalis) oᾶsimligining yer usti yashil 

biomassasi 1-yilda 40,1 s/ga, 2-yilda 70,2 s/ga, 3-yilda 90,4 s/ga; Teresken (Ceratoides ewersmanniana) 

oᾶsimligining yer usti yashil biomassasi 1-yilda 30,3 s/ga, 2-yilda 50,1 s/ga, 3-yilda esa 70,6 s/ga ni tashkil 

qildi.  

ʆlib bʦrilgʘn kuzʘtuvlʘr nʘtijʘsigʘ kʦᾶrʘ, oᾶrtacha xashak hosili 3 yilda Choᾶgᾶon (Halothamnus 

subaphylla) oᾶsimligida 0,7 s/ga, Izen (Kochia prostrata) oᾶsimligida 0,6 s/ga, Quyrovuq (Salsola orientalis) 

oᾶsimligida  

0,5 s/ga, Teresken (Ceratoides ewersmanniana) oᾶsimligida 0,5 s/ga boᾶlsa, yer usti yashil biomassasi esa 
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Choᾶgᾶon (Halothamnus subaphylla) oᾶsimligida 70,5 s/ga, Izen (Kochia prostrata) oᾶsimligida 73,8 s/ga, 

Quyrovuq (Salsola orientalis) oᾶsimligida 67,2, s/ga, Teresken (Ceratoides ewersmanniana) oᾶsimligida 50,3 

s/ga boólgan. 15 yillik oᾶrtacha yashil biomassa 1,35-1,60 s/ga ni tashkil qildi. 

Nazorat variantlariga nisbatan choᾶl ozuqabob oᾶsimliklari ekilgan maydon tuproqlarining hajm ogᾶirligi 

1,51 g/sm
3
 dan 1,46 g/sm

3
 gacha, solishtirma ogᾶirli 2,60 g/sm

3
 dan 2,69 g/sm

3
 gacha yaxshilangan, 

gᾶovakligi esa 41,9% dan 45,9% ga oshgan. pH koᾶrsatkichi ishqoriy yaᾷni 8,1-8,3. Gumus 0,47-0,50%, azot 

0,029-0,042%, fosfor 0,120-0,074%, kaliy 0,61-0,78% ga oshgan. Qumli choᾶl tuproqlarida shamol 

eroziyasini oldini olish, biologik faolligini yaxshilash va tuproq unumdorligini oshirish maqsadida yaylov 

oᾶsimliklariga Ekogumin 500 kg/ga+gidrogel 60 kg/ga qoᾶllash natijasida oósimlik biomassasining oshishiga 

erishildi. 

Xulosa va takliflar. Olib borilgan tadqiqoq natijalariga koóra, oᾶrtacha xashak hosili 3 yilda Choᾶgᾶon 

(Halothamnus subaphylla) oᾶsimligida 0,7 s/ga, Izen (Kochia prostrata) oᾶsimligida 0,6 s/ga, Quyrovuq 

(Salsola orientalis) oᾶsimligida 0,5 s/ga, Teresken (Ceratoides ewersmanniana) oᾶsimligida 0,5 s/ga boᾶlsa, 

yer usti yashil biomassasi esa Choᾶgᾶon (Halothamnus subaphylla) oᾶsimligida 70,5 s/ga, Izen (Kochia 

prostrata) oᾶsimligida 73,8 s/ga, Quyrovuq (Salsola orientalis) oᾶsimligida 67,2 s/ga, Teresken (Ceratoides 

ewersmanniana) oᾶsimligida 50,3 s/ga boólgan. 15 yillik oᾶrtacha yashil biomassa 1,35-1,60 s/ga ni tashkil 

qildi. 

Choᾶgᾶon (Halothamnus subaphylla), Izen (Kochia prostrata), Quyrovuq (Salsola orientalis), Teresken 

(Ceratoides ewersmanniana) oᾶsimliklaida oᾶrtacha xashak hosili 0,5-0,7 s/ga oshgan boᾶlsa, yer usti yashil 

biomassasi esa 0,50-0,73 s/ga oshgan. 15 yillik oᾶrtacha yashil biomassa 1,35-1,60 s/ga ni tashkil qilinishi 

aniqlangan. 
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Annotasiya. Ushbu maqolada Orol boóyi hududlarida suv resurslarining keskin kamayganligi natijasida 

shoórlanish va tuz qoldiqlarini koópayishi va bu muammolarni ʝchimi sifatida qurgóoqchilikka va shoórga 

chidamli tropik oósimlik ï krotalariya (Crotalaria juncea L.) ni tuz qoldiqlarini kamaytirishdagi roli hamda 

shoórlanish darajasiga stimulyatorlar qoóllash va oógóitlar meôyorini taôsiri bayon qilingan.  

Kalit soózlar: Crotalari a juncea L., Geogumat va Fertilayf stimulyatorlari, NPK -20% li suyuq oógóit, 

komponentlar yigóindisi, shoórlanish darajasi. 

ɸʥʥʦʪaʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʧʦʚʳʰʝʥʠʝ ʩʦʣʝʥʦʩʪʠ ʠ ʦʩʪʘʪʢʦʚ ʩʦʣʝʡ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʝʟʢʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʧʨʠ ɸʨʘʣʩʢʦʡ ʨʘʡʦʥʘʭ, ʘ ʪʘʢʞʝ ʨʦʣʴ ʟʘʩʫʭʦ- ʠ ʩʦʣʝʫʩʪʦʡʯʠʚʦʛʦ 

ʪʨʦʧʠʯʝʩʢʦʛʦ ʨʘʩʪʝʥʠʷ ʂʨʦʪʘʣʘʨʠʷ (Crotalaria juncea L.) ʚ ʫʤʝʥʴʰʝʥʠʠ ʦʩʪʘʪʢʦʚ ʩʦʣʝʡ, ʘ ʪʘʢʞʝ 

ʚʣʠʷʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ ʥʘ ʫʨʦʚʝʥʴ ʟʘʩʦʣʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ, ʢʘʢ ʨʝʰʝʥʠʝ ʵʪʠʭ 

ʧʨʦʙʣʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Crotalaria juncea L., ʩʪʠʤʫʣʷʪʦʨʳ ɻʝʦʛʫʤʘʪ ʠ ʌʝʨʪʠʣʘʡʬ, ʞʠʜʢʦʝ ʫʜʦʙʨʝʥʠʝ ʩ 

NPK -20%, ʩʫʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ, ʫʨʦʚʝʥʴ ʟʘʩʦʣʝʥʠʷ. 

Annotation. This paper describes the increase in salinity and salt residues as a result of drastic reduction 

of water resources in the Aral Sea region, and the role of the drought- and salt-tolerant tropical plant Crotalaria 

juncea (Crotalaria juncea L.) in reducing salt residues, as well as the effect of stimulant application on salinity 

and fertiliser application as a solution to these problems. 

Key words: Crotalaria juncea L., stimulants Geogumat and Fertilife, liquid fertiliser with NPK -20%, sum 

of components, salinity level. 

 

Kirish. Orol va Orol boóyidagi ekologik ahvolning keskinlashuvi jahon jamoatchiligini tashvishga 

solmoqda. Orol tangligi eng yirik  regional ekologik halokatlardan biri boólib, dengiz xavzasida yashaydigan 

35 milliondan ortiq kishi, shu jumladan Oózbekiston aholisining katta qismi ham uning taôsiri ostida 

yashamoqda. Yaqin oótmishda dunyodagi eng yirik  koóllardan hisoblanadigan Orol dengizi tezlik bilan qurib 

bormoqda. Oórta Osiyoda sugóoriladigan ʝrlar maydonining ortib borishi va suvdan notoógóri foydalanish 

Orol dengizining taqdirini hal qilib qoóydi. Soónggi 40-45 yil ichida dengiz sathi 22 metrga pasaydi va suv 

hajmi 1064 km3 dan 80 km3 ga tushib qoldi, uning oórnida shoórxoklar va harakatchan qumlar vujudga keldi. 

Dengiz suvi shoórligining oórtacha koóp yillik koórsatkichi 9-10 g/l boólsa, hozirda 110-280 g/l dan ham 
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ortgan va dengiz biomahsuldor havza sifatida oóz ahamiyatini yoóqotdi. Biologik xilma-xillik keskin 

kamaydi.  

Dehqonchilik qilinadigan ʝrlar ham yildan-yilga shoórlanishi oshib, yaroqsiz holga kelib qolgan. Ushbu 

muammo nafaqat Qoraqalpogóiston yoki Oózbekistonning, balki butun mintaqa uchun muhim masaladir. 

Keyingi yillarda Oózbekistonda iqlim oózgarishining salbiy oqibatlarini yumshatish, çyashilè iqtisodiyotga 

oótish, ekologik barqarorlikni taôminlash va bioxilma-xillikni saqlash, tabiiy resurslardan oqilona 

foydalanishga jiddiy eôtibor qaratilmoqda. 

Bugungi kunda ñOrolboóyi mintaqasini ekologik innovasiya va texnologiyalar hududiò konsepsiyasi va uni 

amalga oshirish boóyicha ñYoól xaritasiò ishlab chiqilmoqda. Jumladan, Orol fojeasi oqibatlarini bartaraf etish 

va mintaqadagi ekologik vaziyatni yaxshilash, dengizning qurigan tubida yashil daraxtzorlar barpo etish orqali 

choóllanishning oldini olish, mintaqada ijtimoiy-iqtisodiy rivojlanishni ragóbatlantirish va iqlim oózgarishiga 

moslashish, ekoturizmni rivojlantirish va boshqa chora-tadbirlar amalga oshirildi. 

Ushbu topshiriqlarga javoban tuproq degradasiyasini va shoórlanishini kamaytiradigan, tuproq 

unumdorligini tiklaydigan, chorvachilikda qoóshimcha daromad manbai boóla oladigan dukkakli ekin turi 

boólgan koók oógóit, ʝm-xashak, tola, dori-darmon sifatida foydalaniladigan noanôanaviy krotalariya 

(Crotalaria juncea L.) oósimligini Orolboóyi hududlarida ʝtishtirish agrotexnologiyalarini ishlab chiqish 

boóyicha ilmiy-tadqiqot ishlari olib borilmoqda. 

Mavzuga oid adabiyotlarning tahlili. Orol dengizining qurigan qismidan qum va tuzlarning shamol 

taôsiri ostida yuzaga kelishi yiliga oórtacha 100-150 mln tonnaga ʝtadi. Qum va tuzlar koóchishining asosiy 

jarayoni Orol qirgóoq boóyidagi 100 km ga teng hududda sodir boóladi. Oroldagi chang tarkibida sulfat 

tuzlari 25-48%, xlorli tuzlar 18-30%, karbonat tuzlar 10-20% ni tashkil etadi [1]. 

Hozirgi kunda Orol tabiiy hududlari ham ekologik jihatdan qoniqarsiz ahvolda qolmoqda. Orol 

dengiziga suv deyarli ʝtib kelmayapti. Bu esa dengiz suvining chekinishiga, buning natijasida atrofdagi 

ʝrlarning shoórlanishiga, ekin maydonlari hosildorligining keskin pasayishiga olib kelmoqda. Orol krizisi - 

dengizning butunlay yoóq boólib ketishi, insoniyat tarixidagi eng yirik, oóz havzasida yashaydigan 35 

milliondan ortiq aholi yashaydigan hududni olgan ekologik va gumanitar halokatdir [10]. 

Soónggi yillarda inson faoliyati natijasida tuproqlar zaharli metallar bilan ifloslanishi jiddiy muammoga 

aylandi. Fitoremediasiya - bu bunday muammolarni bartaraf etish uchun oósimliklar yoki 

mikroorganizmlardan foydalanadigan usul boólib, krotalyariya ham qoórgóoshin bilan ifloslangan 

tuproqlarning fitoremediatori sifatida oórganilgan. Tuproq, oósimlik barglari va ildizlaridagi metallarning 

konsentrasiyasini atom yutilish spektrometriyasi usuli bilan aniqlanganda qoórgóoshinning eng yuqori 

miqdori oósimlik ildizlarida uchragan [7].  

Shuningdek, krotalyariya tuproqda kuchli metall sifatida aniqlangan misni ham olib chiqib ketadi. 

Krotalyariyada tuproqda mis miqdori boólishiga qaramay, misning toksik taôsirini qaytaradigan va 

oósimlikning oósishini taôminlaydigan mexanizmlar aniqlangan [5]. Shuningdek, gerbitsidlar bilan 

ifloslangan tuproqlarda parvarishlangan krotalyariya juncea fitoremediasiya uchun yuqori qobiliyatni 

koórsatdi [4].  

 D.W.Reeves va boshqalarni [6] taôkidlashicha, krotalyariya turkum oósimliklari dukkakli ekin 

boólganligi uchun ildizlarida tuganak bakteriyalarini toóplab, tuproq unumdorligini oshiradi. Shuningdek, 

krotalyariyadan mulcha sifatida ham foydalanish mumkin. Dukkakli ekindan yashil goóng emas, balki 

organik mulcha sifatida ishlatishning afzalligi shundaki, oósimlik mulcha sifatida qoldirilganda qish 

davomida tuproqda 30,4-32,2 kg\ga azot hosil boóladi.  

C.Cook va G.White [2] larning maôlumotlariga koóra, Crotalaria juncea hosili yashil goóng uchun, 

tuproqning meliorativ holatini yaxshilash, ʝrni ekologik tozalovchi va begona oótlarga biologik kurashuvchi 

oósimlik hisoblanadi. 

Yoqubov G. va boshqalar [9] ni tadqiqotlarida keltirilishicha, krotalariya oósimligi tuproqdagi qoldiq 

tuzlar miqdorini kamaytirishi, tuproq muhitini yaxshilashi, maôlum darajada tuproqdagi gumus va yalpi azot 

miqdorini oshirishi hisobiga tuproqning meliorativ holatini yaxshilanishiga ijobiy taôsiri kuzatilgan. Shu 

bilan birga krotalariya junsea vegetativ organlari tez oósishi, biomassa ishlab chiqarishning yuqori darajasi 

bilan tavsiflanadi va tuproq unumdorligi past sharoitlarga yaxshi moslashish qobiliyatiga ega [3, 8].  

Tadqiqot metodologiyasi. Tadqiqotlar laboratoriya va dala sharoitlarida olib borilib, bunda fenologik 

kuzatuvlar va biometrik oólchovlar ñʄʝʪʦʜʠʢʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʪʫʨò, ñDala tajribalarni oótkazish uslublariò, ñKrotalyariya (Crotalaria juncae L.) oósimligida dala 
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tajribalarini oótkazish uslublariò; tuproqning agrokimyoviy xossalari ñʄʝʪʦʜʳ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ 

ʧʦʯʚ ʠ ʨʘʩʪʝʥʠʡò; tuproqning mikrobiologik xossalari ñʄʝʪʦʜʳ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠ 

ʙʠʦʭʠʤʠʠò; tuproqning agrofizikaviy xossalari ñʄʝʪʦʜʳ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡò kabi uslubiy 

qoóllanmalar asosida amalga oshirilgan.  

Dala tajribalari Qoraqalpogóiston respublikasining Orol boóyi hududlari Moóynoq tumani allyuvial 

oótloqi tuproqlari sharoitida olib borildi.  

Tajribada urugólar ekishdan oldin Geogumat (1,0 l/t) va Fertilayf (7,0 l/t) stimulyatorlari bilan tavsiya 

qilingan meôyorlarda ishlov berib ekilib, oósuv davrining  shonalash va gullash fazalarida NPK - 20% li 

suyuq oógóiti suspensiya shaklida 0,5; 1,0; 1,5 kg/ga meôyorlarda bargdan oziqlantirilganda krotalariyaning 

oósishi, rivojlanishi va hosildorligiga hamda tuproq xossalariga taôsiri oórganildi.  

 

  
1-Rasm. Tajriba dalasining dastlabki va krotalariya ekilganidan keyingi koórinishi 

 

Tahlil va natijalar . Hozirgi kunda Orol boóyi hududida dehqonlar oldida turgan qishloq xoójaligidagi 

eng asosiy muammolardan biri bu tuproqning shoórlanishidir. Moóynoq tumani tuproq-iqlim sharoitidagi 

shoórlangan, degradasiyaga uchragan tuproqlar unumdorligini yaxshilashda krotalyariya oósimligini tuproq 

shoórlanishiga taôsiri oórganildi. Ushbu maôlumotlarga muvofiq tajriba dalasi tuprogóining dastlabki amal 

davri boshida tuproqning shoórlanish darajasi aniqlandi. Olingan maôlumotlarga koóra, 0-30 sm li tuproq 

tarkibida quruq qoldiq ï 0,977; anion va kationlar ï 11,73; komponentlar yigóindisi ï 0,797% boólib, 

shoórlanish tipi ï S; shoórlanish darajasi -kuchli shoórlangan ekanligi va 30-50 sm li tuproq tarkibida mos 

holda quruq qoldiq ï 0,610; anion va kationlar ï 7,755; komponentlar yigóindisi ï 0,504% boólib, shoórlanish 

tipi ï S; shoórlanish darajasi -kuchli shoórlangan ekanligi aniqlandi. 

Amal davri oxirida variantlar boóyicha tuproq tahlillari oótkazilganda 0-30 sm li tuproq qatlamidagi 

quruq qoldiq ï 0,0778-0,598; anion va kationlar ï 10,262-8,405; komponentlar yigóindisi ï 0,702-0,583% 

gacha hamda 30-50 sm li qatlamda esa quruq qoldiq ï 0,506-0,431; anion va kationlar ï 6,836-5,649; 

komponentlar yigóindisi ï 0,453-0,382% gacha kamayib, shoórlanish darajasi kuchli shoórlanishdan oórtacha 

shoórlanishgacha oózgarib borgan (jadval). 

Krotalariya oósimligi urugói geogumat stimulyatori bilan ishlov berilgan hamda NPK - 20% li suyuq 

oógóiti gektariga 1,5 kg meôyorda barg orqali oziqlantirilganda oósimlikni oósishi va rivojlanishi, hosildorligi 

boshqa variantlarga nisbatan yuqori boólgan 4-variantda 0-30 sm li tuproq qatlamida quruq qoldiq ï 0,598; 

anion va kationlar ï 8,405; komponentlar yigóindisi ï 0,583% gacha hamda 30-50 sm li qatlamda esa quruq 
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qoldiq ï 0,431; anion va kationlar ï 5,649; komponentlar yigóindisi ï 0,382% gacha kamayib, shoórlanish 

darajasi kuchli shoórlangandan oórtacha shoórlanishga oózgargani aniqlandi. 

 

1-Jadval 

Tuproqlarning shoórlanish darajasiga stimulyatorlar qoóllash hamda oógóitlar meôyorini taôsiri 
 

ˉ 

ʚar. 

Tuproq 

qatlami, 

sm 

Quruq 

qoldiq 

HCO3 Cl SO4 Ca Mg Na ɸnion-

kʘtion 

Komponʝntlʘr 

yigóindisi, % 

Shoórlʘnish 

tipi  dʘrʘjʘsi 

Dʘstlʘbki koórsʘtkich (2.05.2024 y.) 

 

Oórtʘ-

chʘ  

0-30 0,977 0,021 0,066 0,458 0,040 0,012 0,200 11,73 0,797 S Kuchli 

shoórlʘngʘn 0,340 1,860 9,530 2,000 0,990 8,740 11,73 

30-50 0,610 0,015 0,042 0,304 0,060 0,030 0,053 7,755 0,504 S Kuchli 

shoórlʘngʘn 0,245 1,184 6,326 2,994 2,468 2,293 7,755 

ɸmʘl dʘvri oxiri (3.10.2024 y.) 

1 0-30 0,778 0,014 0,051 0,413 0,029 0,009 0,186 10,262 0,702 S Kuchli 

shoórlʘngʘn 0,229 1,439 8,594 1,448 0,740 8,074 10,262 

30-50 0,506 0,010 0,027 0,284 0,046 0,021 0,065 6,836 0,453 S Oórtʘchʘ 

shoórlʘngʘn 0,164 0,762 5,910 2,295 1,728 2,813 6,836 

2 0-30 0,710 0,010 0,044 0,403 0,020 0,008 0,187 9,791 0,672 S Kuchli 

shoórlʘngʘn 0,164 1,241 8,386 0,998 0,658 8,135 9,791 

30-50 0,475 0,009 0,022 0,272 0,037 0,018 0,071 6,427 0,429 S Oórtʘchʘ 

shoórlʘngʘn 0,147 0,620 5,660 1,846 1,481 3,100 6,427 

3 0-30 0,684 0,007 0,032 0,375 0,018 0,005 0,173 8,822 0,610 S Kuchli 

shoórlʘngʘn 0,115 0,903 7,804 0,898 0,411 7,513 8,822 

30-50 0,463 0,006 0,018 0,256 0,033 0,015 0,070 5,933 0,398 S Oórtʘchʘ 

shoórlʘngʘn 0,098 0,508 5,327 1,647 1,234 3,052 5,933 

4 0-30 0,598 0,005 0,028 0,362 0,015 0,003 0,170 8,405 0,583 S Kuchli 

shoórlʘngʘn 0,082 0,790 7,533 0,748 0,247 7,41 8, 405 

30-50 0,431 0,004 0,015 0,248 0,028 0,012 0,075 5,649 0,382 S Kuchli   

shoórlʘngʘn 0,065 0,423 5,161 1,397 0,987 3,265 5,649 

5 0-30 0,723 0,012 0,047 0,409 0,023 0,009 0,187 10,034 0,687 S Kuchli 

shoórlʘngʘn 0,197 1,326 8,511 1,148 0,740 8,146 10,034 

30-50 0,495 0,010 0,025 0,280 0,042 0,020 0,068 6,696 0,445 S Oórtʘchʘ 

shoórlʘngʘn 0,164 0,705 5,827 2,096 1,646 2,954 6,696 

6 0-30 0,694 0,009 0,041 0,396 0,020 0,007 0,183 9,545 0,656 S Kuchli 

shoórlʘngʘn 0,147 1,157 8,241 0,998 0,576 7,971 9,545 

30-50 0,463 0,008 0,021 0,264 0,037 0,018 0,066 6,217 0,414 S Oórtʘchʘ 

shoórlʘngʘn 0,131 0,592 5,494 1,846 1,481 2,89 6,217 

7 0-30 0,667 0,008 0,038 0,382 0,018 0,005 0,180 9,152 0,631 S Kuchli 

shoórlʘngʘn 0,131 1,072 7,949 0,898 0,411 7,843 9,152 

30-50 0,443 0,005 0,018 0,258 0,033 0,015 0,071 5,959 0,400 S Oórtʘchʘ 

shoórlʘngʘn 0,082 0,508 5,369 1,647 1,234 3,078 5,959 

 

Xulosa. Qoraqalpogóiston respublikasi Orol boóyi hududlaridagi tuproqlarning shoórlanish darajasini 

kamaytirish uchun noanôanaviy dukkakli ekin krotalariya (Crotalaria juncea L.) oósimligi urugóini ekishda 

Geogumat stimulyatori bilan ishlov berib, oósuv davrining shonalash va gullash fazalarida NPK - 20% li 

suyuq oógóiti bilan gektariga 1,5 kg meôyorda barg orqali oziqlantirish tavsiya etiladi. 

Mazkur maqoladagi maôlumotlar ALM-202403110241 -raqamli ñOrol boóyi hududlariga mos 

qurgóoqchilik va tuproq shoórlanishiga chidamli, ozuqabop ʝm-xashak ekin - krotalyariya (Crotalaria 

juncea) ni ʝtishtirish agrotexnologiyasi elementlarini ishlab chiqishò (Moóynoq tumani tuproq-iqlim 

sharoitida) mavzusidagi maqsadli amaliy loyiha doirasida bajarilgan ilmiy-tadqiqot natijalari asosida 

tayyorlangan. 
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Abstract. The article presents data on the analysis of agrochemical properties of selected irrigated soils, 

mapping based on geographic information systems and technologies. According to the results of the study, it was 

noted that typical irrigated serozem and serozem-meadow soils belong to the group of low and medium humus, 

very low, low and medium mobile phosphorus, low, medium and high exchangeable potassium. Based on the 

results obtained, thematic maps of nutrient distribution were developed for the selected base massif irrigated 

soils using geographic information systems technologies. 

Keywords: Soil, typical irrigated serozem, serozem-meadow, nutrients, mobile phosphorus, exchangeable 

potassium, humus, geoinformation technologies, thematic map. 

 

Introduction. Nowadays, the widespread use of the achievements of information technologies in 

agriculture, as in all other sectors; the effective use of computer programs used to process, store, and transmit 

the received data, the application of models created on a global scale, their complete, accurate, and high-

level organization are one of the urgent issues. The widespread introduction of the rapidly developing 

geographic information system in the agricultural sector is of great importance for the effective and rational 

use of land. 

GAT technologies are widely used in fields such as geography, forestry, agriculture, food, and 

healthcare.[1]. 

Agrochemical properties of soil are one of the main indicators in assessing soil fertility, and monitoring 

the agricultural sector is important for developing measures and scientifically based recommendations to 

manage soil fertility, combat and prevent soil degradation. This creates the opportunity to achieve high yields 

of agricultural crops by applying organic and mineral fertilizers to the soil in a differentiated manner based 

on agrochemical maps. 

Research methods. Research work was carried out on typical irrigated serozem soils of the ñLaylak 

Uyaò massif of the Zamin district of the Jizzakh region and on newly irrigated serozem-meadow soils of the 

ñKazakhstanò massif of the Arnasoy district. The location of the soil sections laid in the selected research 
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objects was determined based on modern GPS technologies. In the field research, the relief, soil and climatic 

conditions of the area were studied using GAT technologies. 

To summarize and describe the obtained analytical data and research results, geostatistical, 

geoinformational analysis, comparative-geographical, comparative-geochemical, comparative-analytical, and 

mathematical-statistical methods were used. [2]. The formation of soil maps was carried out based on the 

"Instructions for conducting soil surveys and compiling soil maps for maintaining the State Land Cadastre." 

[3]. Analysis based on geographic information systems was carried out using the ArcGIS software and its 

Geostatistical Analyst modules. 

Analysis and results. Humus not only helps plants absorb mineral fertilizers applied to the soil, but also 

plays an important role in increasing soil fertility. It preserves and increases the humus content in the soil, 

provides plants with nutrients, and has a positive effect on soil structure and water retention capacity. [5]. 

Nitrogen is one of the most important nutrients for good plant growth and development, playing a significant 

role in the biochemical and physiological functions of plants, significantly increasing yield and its quality. 

[6] Phosphorus is essential for the proper growth, development, and reproduction of all plants. [7]. 

According to the results of the analysis of the humus and nutrient content in the studied irrigated typical 

serozem soil sections, including: the humus content was from 0,755 to 1,3%, low, medium and partially 

over-supplied, with an average content of 0,986%, total nitrogen content in the range of 0,060ï0,092%, with 

an average of 0,077% in the topsoil layer. 

The total phosphorus content in the plow layers of the studied sections was found to vary between 

0,135ï0,190%, with an average of 0,168%, and mobile phosphorus was found to range from 11ï37 mg/kg, 

with an average of 21,36 mg/kg. These figures indicate that these soils belong to the groups of soils with 

very low, low and moderate (>15; 16ï30; 31ï45 mg/kg) supply. 

The total potassium content in the topsoil of the selected sections of the study area fluctuated within 

1,01-1,32%, with an arithmetic mean value of 1,16%, and exchangeable potassium fluctuated within a wide 

range of 120-389 mg/kg, with an average value of 242 mg/kg. These soils belong to groups with low, 

medium and high (101-200; 201-300; 301-400 mg/kg) supply of exchangeable potassium. (Table-1). 

Table 1  

Humus and nutrient content of typical irrigated serozem soils of the "Laylak Uya" massif in 

the Zamin district  

 ̄ Depth, cm Humus 

Nutrients 

Total % Mobile mg/kg 

N P K P2O5 K2O 

1 0-31 1,200 0,082 0,165 1,22 17 330 

2 0-29 0,988 0,076 0,147 1,10 29 282 

3 0-30 1,300 0,090 0,180 1,25 25 354 

4 0-29 0,910 0,071 0,187 1,32 22 230 

5 0-32 0,788 0,060 0,179 1,09 28 120 

6 0-30 1,100 0,060 0,175 1,22 21 250 

7 0-28 0,985 0,081 0,155 1,13 18 289 

8 0-30 0,880 0,074 0,144 1,30 28 245 

9 0-31 0,990 0,085 0,175 1,30 14 274 

10 0-30 0,885 0,073 0,185 1,08 37 389 

11 0-31 1,100 0,081 0,159 1,25 18 245 

12 0-32 0,905 0,074 0,135 1,10 17 274 

13 0-30 1,300 0,086 0,147 1,20 19 255 

14 0-29 0,985 0,075 0,158 1,15 14 271 

15 0-31 1,100 0,090 0,177 1,05 22 211 

16 0-28 0,990 0,074 0,171 1,10 28 120 

17 0-30 0,875 0,080 0,180 1,03 13 145 

18 0-30 0,907 0,078 0,145 1,15 25 170 

19 0-29 0,901 0,081 0,156 1,20 26 222 

20 0-30 0,885 0,071 0,183 1,20 22 256 

21 0-29 0,992 0,085 0,177 1,20 14 262 

22 0-30 1,200 0,092 0,176 1,01 13 205 

23 0-30 0,850 0,073 0,183 1,10 25 212 

24 0-31 0,755 0,060 0,190 1,25 28 285 

25 0-28 0,880 0,072 0,177 1,10 11 145 
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Based on this data, a 1:10,000 scale humus map was created using interpolation using GIS software 

(Picture-1). 

 

 
 

Picture-1. Map of the level of humus supply of typical serozem soils irrigated in the "Laylak Uya" 

massif of Zamin district 

  

Using the research results and laboratory analysis data, an interpolation method was used using the 

ARCGIS program to create a 1:10,000 scale map of the amount of mobile phosphorus in the soil. (Picture-2). 

 

 
 

Picture-2. Map of mobile phosphorus content of typical serozem soils irrigated in the "Laylak Uya" 

massif of Zamin district. 
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Based on this data, an interpolation method was used using the ArGis program to create a 1:10,000 scale 

map of the exchangeable potassium content in the studied typical serozem soils. (Picture-3) 

 

 
 

Picture-3. Map of mobile potassium content of typical serozem soils irrigated in the "Laylak Uya" 

massif of Zamin district 

 

The results of the analysis of the content of humus and nutrients in the newly irrigated serozem-meadow 

soils of the ñKazakhstanò massif of the Arnasay district are presented in Table 2. The humus content in the 

plow layer fluctuated within 0.675-1.2% (0.41-0.80; 0.81-1.2% by index), indicating its belonging to the 

low-medium supply group, while its average value was 0.865%. Based on this data, a 1:10,000 scale map of 

the area was developed using the GAT program. (picture-4). 

 

 
Picture-4. Map of the level of humus supply of newly irrigated gray-meadow soils of the "Kazakhstan" 

massif in the Arnsay district. 

 

The total nitrogen content in the study area was 0,051-0,088%, the average indicator for all studied 

sections was 0,070%. The total phosphorus in the topsoil of these soil sections varied from 0,125-0,162%, its 

average value was 0,150%, and the mobile content varied from 13,3-17,7 mg/kg. Its average value was 15,6 

mg/kg. It was shown that these soils have groups with very low and low (>15; 16-30) mobile phosphorus 

(Table-2). 
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Table 2 

The content of humus and nutrients in newly irrigated gray-meadow soils of the "Kazakhstan" 

massif in the Arnsay district 

 

ˉ Depth, cm Humus 

Nutrients 

Total% Mobile mg/kg 

N P K P2O5 K2O 

1 0-30 0,926 0,075 0,156 1,46 15,4 225 

2 0-29 1,200 0,083 0,147 1,55 16,3 240 

3 0-27 0,993 0,074 0,138 1,50 18,5 235 

4 0-29 0,885 0,067 0,125 1,37 14,2 220 

5 0-30 0,915 0,079 0,144 1,51 16,3 237 

6 0-31 0,859 0,072 0,135 1,47 15,2 220 

7 0-32 0,725 0,061 0,144 1,39 14,8 210 

8 0-28 0,882 0,074 0,152 1,48 15,5 230 

9 0-30 0,714 0,056 0,143 1,55 14,8 225 

10 0-32 0,856 0,077 0,148 1,49 16,6 230 

11 0-31 0,675 0,051 0,146 1,56 14,9 210 

12 0-33 0,804 0,069 0,155 1,29 14,5 205 

13 0-28 0,782 0,062 0,147 1,39 16,6 222 

14 0-29 0,856 0,075 0,153 1,55 15,5 215 

15 0-31 0,924 0,081 0,165 1,47 14,9 210 

16 0-29 0,796 0,060 0,154 1,44 15,9 230 

17 0-31 0,846 0,071 0,159 1,56 13,3 223 

18 0-30 1,100 0,088 0,144 1,39 15,9 235 

19 0-28 0,985 0,081 0,156 1,49 14,4 205 

20 0-30 0,847 0,077 0,144 1,48 16,6 233 

21 0-29 0,725 0,061 0,155 1,39 15,4 205 

22 0-27 0,687 0,051 0,149 1,54 14,7 218 

23 0-29 0,779 0,058 0,160 1,48 16,6 225 

24 0-30 0,985 0,081 0,162 1,50 15,5 230 

25 0-29 0,889 0,075 0,158 1,45 17,7 210 

 

Using GAT software, a 1:10,000 scale map of the mobile phosphorus supply level of this studied area 

was created (Picture-5). 

 
Picture-5. Map of mobile phosphorus content in irrigated serozem-meadow soils of the 

"Kazakhstan" massif in the Arnsay district. 
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According to the results of laboratory soil analysis, the total potassium content of the soils of the region 

in the topsoil was in the range of 1.29-1.56%, with an average value of the total cross-section of 1.47%. 

Fluctuations in exchangeable potassium were observed in the range of 205-240 mg/kg, with an average value 

of the total cross-section of 222 mg/kg. This indicates that these soils belong to the group with an average 

(201-300) supply of exchangeable potassium (Table 2). Based on these data, an interpolation method was 

used using the ArGis program, and a 1:10,000 scale map of the soils of the studied region was compiled 

according to the amount of exchangeable potassium. (Picture-6). 

 

 
Picture-6. Map of exchangeable potassium content of irrigated serozem-meadow soils of the 

"Kazakhstan" massif, Arnasoy district 

 

In conclusion, it is worth noting that new, scientific data obtained based on the results of agrochemical 

research allow maintaining and increasing soil fertility, scientifically based application of mineral and 

organic fertilizers in irrigated areas, optimization of fertilization systems, and obtaining high yields of 

agricultural products. Based on the above data, it was expressed that the soils of the region belong to the 

group of low, medium, and high supply of humus, and to the group of very low, low, and medium supply of 

mobile phosphorus, and low, medium, and high supply of exchangeable potassium. 

The use of GIS technologies in the accurate measurement of land accounting based on GAT 

technologies and its effective use will bring great benefits to the agricultural sector. The use of modern 

geoinformation technologies in the field of soil science allows for accurate and rapid data acquisition, rapid 

processing, storage, and excellent analysis, as well as the creation of a database. 
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TUPROQNI HIMOYA QILUVCHI VA RESURS TEJOVCHI QISHLOQ 

XOóJALIGI AMALIYOTLARINING TUPROQ UNUMDORLIGIGA TAôSIRI 
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Annotatsiya. Qishloq xoójaligida tuproqni himoya qiluvchi va resurs tejovchi texnologiyallari (CA) tuproq 

unumdorligini oshirish va ekologik barqarorlikni taôminlashda samarali yondashuvdir. Tadqiqot natijalari CA 

tuproqning gumus miqdorini, ozuqa moddalari darajasini oshirganini va shoórlanishni kamaytirganini koórsatdi. 

CA shuningdek, tuproqning fizik xususiyatlarini yaxshilashga yordam beradi. Ushbu tadqiqot Oózbekistonda CA 

tizimining keng qoóllanishi uchun muhim asos yaratadi. 

 Kalit soózlar: tuproqni himoya qilish, resurs tejash, tuproq unumdorligi, shoórlanish, tuproq xususiyatlari, 

barqaror qishloq xoójaligi. 

ɸʥʥʦʪʘʮʠʷ: ʇʦʯʚʦʟʘʱʠʪʥʳʝ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ (CA) ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ 

ʧʦʜʭʦʜʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ CA ʫʚʝʣʠʯʠʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ, ʘ 

ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʟʘʩʦʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, CA ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʦʯʚʳ. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ CA ʚ ʋʟʙʝʢʠʩʪʘʥʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʱʠʪʘ ʧʦʯʚʳ, ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ, ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ, ʟʘʩʦʣʝʥʠʝ, ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, 

ʫʩʪʦʡʯʠʚʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ. 

Annotation. Conservation Agriculture (CA) practices are an effective approach to improving soil fertility 

and ensuring ecological sustainability. The study results show that CA increases soil organic matter and nutrient 

levels while reducing salinity. CA also enhances the physical properties of soils. This research provides a strong 

foundation for the broader adoption of CA practices in Uzbekistan. 

Key words: soil protection, resource efficiency, soil fertility, salinity, soil properties, sustainable 

agriculture. 

 

Kirish. Insoniyat faoliyati mavjud yer maydonlarining tabiiy holatiga katta oózgarishlar kiritib, uning 

70% dan ortigóini oózgartirib yubordi. Bu jarayon ekologik tanazzullar va global isish jarayoniga sezilarli 

darajada hissa qoóshmoqda. Bugungi kunda sayyoramizning 40% gacha yer maydoni degradatsiyaga 

uchragan boólib, bu nafaqat dunyo aholisining qariyb yarmiga salbiy ta'sir koórsatmoqda, balki jahon yalpi 

ichki mahsulotining (44 trillion AQSh dollari) yarmiga yaqin qismini xavf ostida qoldirmoqda [1]. Yer 

degradatsiyasi natijasida dunyo boóylab 1,5 milliard kishi bevosita yoki bilvosita jabr koórmoqda. FAO 

maôlumotlariga koóra, 1981-yildan 2003-yilgacha yer maydonlarining mahsuldorligi qariyb 25% ga 

pasaygan. Agar vaziyat shu zaylda davom etsa, 2050-yilga kelib qoóshimcha 16 million kvadrat kilometr yer 

degradatsiyaga uchrashi xavfi mavjud. 

Yer degradatsiyasining asosiy sabablari orasida suv va shamol eroziyasi, botqoqlanish, shoórlanish va 

ifloslanish kabi omillarni keltirish mumkin. Oózbekiston sharoitida tuproq shoórlanishi va degumifikatsiya 

eng dolzarb muammolardan biri hisoblanadi. Shoórlanish global miqyosda ham muhim muammo boólib, 

dunyo boóylab shoórlangan tuproqlar 1,381 million gektarni tashkil etib, bu umumiy yer maydonining 10,7% 

ini egallaydi [2]. Bundan tashqari, shoórlanish xavfi ostidagi tuproqlar yana 1,038 million gektarni qamrab 

oladi. Oózbekistonda esa shoórlangan yerlar 1,902,3 ming gektarni tashkil etadi [3]. Tuproqning gumus 

miqdori 1% dan past boólgan yer maydonlari 2,413,7 ming gektarni tashkil etib, bu koórsatkich tuproq 

chirindisining kamligini anglatadi. 

Yurtimizda yuqorida keltirilgan muammolarni hal etish uchun soónggi yillarda bir qator qonuniy asoslar 

yaratildi. Jumladan, ñTuproqni muhofaza qilish va uning unumdorligini oshirish toógórisidaògi Qonun 2024-

yil 2-fevralda qabul qilindi. Shuningdek, Oózbekiston Respublikasi Vazirlar Mahkamasining 2024-yil 20-

fevraldagi ñQishloq xoójaligi yerlari unumdorligini oshirish boóyicha qoóshimcha chora-tadbirlar 

toógórisidaògi 97-sonli qarori qabul qilindi. Ushbu qonunlar va qarorlar Oózbekistonda barqaror qishloq 

xoójaligini rivojlantirish va tuproqni saqlashda muhim asos boólib xizmat qiladi. 
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Tuproqlarni muhofaza qilish va unumdorligini oshirish Oózbekiston sharoitida shoórlanishni kamaytirish 

hamda tuproq chirindisini oshirishda Tuproqni himoya qiluvchi va resurs tejovchi qishloq xoójaligi 

amaliyotlari (Conservation Agriculture - CA) ni qoóllash istiqbolli yechimlardan biri sanaladi. CA tuproqni 

minimal darajada buzish (no-till), tuproqda doimiy organik qoplamani saqlash (mulchalash) va ekinlar 

hilmahil/almashlab ekish usullarini birgalikda qoóllashni nazarda tutadi. Ushbu amaliyot tuproq 

unumdorligini tiklash va saqlash uchun samarali yechim hisoblanadi. 

Mavzuga oid adabiyotlar tahlili. CA tuproq degradatsiyasini kamaytirish va qishloq xoójaligi 

barqarorligini taôminlashda asosiy yondashuvlardan biri hisoblanadi. Tuproqni minimal darajada buzish (no-

till), doimiy organik qoplamani saqlash (mulchalash), va ekin rotatsiyasi CAning asosiy tamoyillari boólib, 

tuproq unumdorligini saqlash va oshirishga xizmat qiladi. CA tuproq degradatsiyasining oldini olish va 

qishloq xoójaligi barqarorligini taôminlashda innovatsion yondashuv sifatida koórilmoqda. CA 1930-yillarda 

AQShda paydo boólib, keyinchalik global miqyosda rivojlandi. Bugungi kunda CA dunyo boóylab 205 

million gektarga yaqin yerda qoóllaniladi, shundan 80 million gektari Lotin Amerikasiga, 35 million gektari 

esa Shimoliy Amerikaga toógóri keladi [4]. CA amaliyotlari yordamida dehqonlar hosildorlikni 20ï30% ga 

oshirish, xarajatlarni 15ï20% ga qisqartirish va issiqxona gazlari chiqindilarini kamaytirishga erishmoqda. 

Masalan, Braziliyada CA tizimi orqali tuproq eroziyasining 60% ga qisqarishi va ekin hosildorligining 

barqarorligini taôminlash kuzatilgan [5]. 

Tuproq unumdorligiga CA taôsiri qishloq xoójaligi tizimlari uchun muhim omil boólib, CA tuproqning 

karbon (CO2) zaxiralarini sezilarli darajada oshiradi. Tadqiqotlar shuni koórsatadiki, 10 yil davomida CA 

tizimi qoóllash natijasida har gektar tuproq uchun 3ï5 tonna karbon saqlanishi mumkin, bu esa issiqxona 

gazlari chiqindilarini kamaytiradi va iqlim oózgarishi bilan kurashishda yordam beradi [6]. Bundan tashqari, 

CA yordamida tuproq zichligi 20% ga kamayadi, bu esa suvning tuproqqa singishini yaxshilaydi va 

hosildorlikni oshirishga xizmat qiladi [7]. Avstraliyada CA orqali tuproqning uglerod zaxiralari 5 yil 

davomida 18% ga oshirilgan va hosildorlikning barqarorligini taôminlashga erishilgan [8]. 

CA natijasida tuproq chirindi miqdorini 30ï40% ga oshadi, bu esa tuproqning fizik, kimyoviy va 

biologik xususiyatlarini sezilarli darajada yaxshilaydi [9]. Tadqiqotlar shuni koórsatadiki, CA yordamida suv 

infiltratsiyasi darajasi 50% ga oshib, eroziya 70ï90% gacha kamayadi. Bu amaliyot yordamida suvni tejash 

qishloq xoójaligi mahsuldorligini 20ï25% ga oshirishga olib kelgan [10]. Hindistonda CA yordamida 

sugóorish suvining sarfi 30% ga qisqartirilgan, natijada sugóoriladigan ekinlar hosildorligi 15ï20% ga oshgan 

[11]. Shuningdek, CA tuproqning qurgóoqchilikka bardoshliligini oshiradi va oziq moddalarining biologik 

aylanishini tezlashtiradi, bu esa tuproqning ekologik barqarorligini taôminlaydi [12]. Umuman olganda, CA 

tizimi barqaror qishloq xoójaligiga oótishda muhim qadam boólib, tuproq muxofaza qilish  va  unumdorligini 

oshirishda  katta ahamiyatga ega [13,14]. 

Oózbekistonda CA amaliyotlari asosan turli xalqaro donor tashkilotlar va agentliklar tomonidan loyiha 

tariqasida joriy etilib, bu yoónalishda tadqiqot va loyihalar amalga oshirilgan. Xususan, Buxoro va 

Qashqadaryo viloyatlarida CA tuproq xossalariga, jumladan, fizik, kimyoviy va biologik xususiyatlariga 

taôsirini oórganishga qaratilgan tadqiqotlar olib borilgan [15,16]. Ammo, CAni qisqa va oórta muddatli joriy 

qilinishining tuproqning unumdorlik koórsatichlariga taôsirini oórganishda boóshliqlar mavjud. Ushbu 

boóshliqlarni toóldirish va CA tizimining tuproq unumdorligiga taôsirini oórganish mazkur tadqiqotning asosiy 

maqsadi hisoblanadi. 

Tadqiqot metodologiyasi.  Tadqiqot Qashqadaryo viloyati, Qamashi tumani ñGóallakorò hududida 

joylashgan lalmi maydonlarda olib borildi (1-rasm). Tadqiqotda CA qoóllanilganiga 5 yil boólgan, 2 yil 

davomida qoóllanilgan va umuman CA qoóllanilmagan maydonlar tanlab olindi. Tanlangan maydonlar bir-

biriga yaqin masofada joylashgan boólib, har bir maydonning maqbul qismida kesmalar qazildi. Har bir 

kesmadan tuproq namunasi 0-20 sm, 20-40 sm va 40-60 sm chuqurliklardan olindi. Biroq, CA tizimi 

qoóllanilganiga 2 yil boólgan maydonlarda faqat 0-20 sm va 20-40 sm qatlamlardan namuna olindi. Jami 8 ta 

tuproq namunasi 2024-yilning 18-noyabr sanasida yigóib olindi va laboratoriya tahliliga yuborildi. 

Laboratoriya sharoitida gumus (%), harakatchan fosfor (P O , mg/kg), almashinuvchan kaliy (K O, 

mg/kg), shoórlanish darajasi (quruq qoldiq, %) va mexanik tarkib tahlillari oótkazildi. Ushbu parametrlar CA 

tizimining tuproq xususiyatlariga koórsatadigan taôsirini baholash uchun tanlandi. 

Olingan maôlumotlar aynan tadqiqot olib borilgan maydonlarda ñTuproqsifattahlilò davlat unitar 

korxonasi tomonidan 2021-yilda lalmi maydonlarda oótkazilgan tuproq sifatini baholash ishlarining 

laboratoriya natijalariga taqqoslandi. Har ikki yilda olingan tuproq namunalari kesmalarining bir-biriga yaqin 
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joylashishiga, yaôni bir xil nuqtalardan olinishi masalasiga alohida eôtibor qaratildi. Bu yondashuv natijalarni 

aniq va ishonchli taqqoslash imkonini yaratdi. 

 
1-rasm. Tadqiqot olib borilgan hudud 

 

Tahlil va natijalar. Tadqiqot natijalari CA tizimi tuproqning fizik, kimyoviy va biologik xususiyatlariga 

sezilarli ijobiy taôsir koórsatganligini tasdiqlaydi (1-jadval).  

Tuproq gumusi (Gumus, %). Tadqiqot natijalari tuproq gumusi miqdorida sezilarli oózgarishlarni 

koórsatdi. 5 yillik CA amaliyoti tuproqning yuqori qatlamlarida gumus miqdorini 0.57% dan 0.849% gacha 

(+49%) oshganligini, bu esa organik qoplamaning uzoq muddatda tuproq bilan aralashishi va chirindiga 

aylanishi bilan bogóiq. 20-40 sm qatlamda gumus 0.485% dan 0.580% gacha (+19.6%) oshgan boólsa, 40-60 

sm qatlamda gumus miqdori 0.380% dan 0.352% gacha (-7.4%) kamaygan. Bu ekilgan ekinlarning ildiz 

tuzilishi natijasida tuproqning pastki qatlamlarida keng tarqalmagani bilan ifodalash mumkin. 2 yillik CA 

amaliyotida yuqori qatlamlarda gumus 0.823% dan 1.118% gacha (+35.9%) oósgan boólsa, bu qisqa 

muddatda ham CA tizimining organik moddalarning yigóilishini taôminlashda samaradorligini tasdiqlaydi. 

Biroq, CA qoóllanilmagan maydonlarda gumus yuqori qatlamlarda 0.401% dan 0.932% gacha (+132.4%) 

oshgan boólsa-da, chuqur qatlamlarda, xususan, 40-60 sm qatlamda gumus 0.422% dan 0.248% gacha (-

41.2%) kamaygan. Bunga asosiy sabab ushbu maydonlar faqat boshoqli ekinlarni muntazam ekilishi 

natijasida tuproqning pastki qatlamlarida organik massa kamroq toóplanganiga ishora qilib, organik 

moddalarning toóplanmasligini koórsatadi. 

Harakatchan fosfor (P O , mg/kg). Fosfor darajasida ham CA tizimi sezilarli taôsir koórsatdi. 5 yillik CA 

maydonlarida yuqori qatlamda P O  darajasi 12 mg/kg dan 13 mg/kg gacha (+8.3%) oshgan, ammo chuqur 

qatlamlarda bu koórsatkich kamaygan, xususan, 40-60 sm qatlamda 10 mg/kg dan 9 mg/kg gacha (-10%) 

pasayish kuzatilgan. Bu natijani yerga ishlov berilmasligi va natijada yerga soilngan fosforli oógóitlarni 

tuproqning pastki qatlamlariga aralshmaganligi bilan idodalash mumin. 2 yillik CA maydonlarida P O  

darajasi yuqori qatlamda 14 mg/kg dan 19 mg/kg gacha (+35.7%) oshgan. Bu qisqa muddat ichida CA tizimi 

fosforni tuproqda ushlab turish va aylanishini yaxshilashda samarali ekanligini koórsatadi. 20-40 sm 

qatlamda fosfor miqdori 10 mg/kg dan 14 mg/kg gacha (+40%) koótarilgan. Bu natija ham avvalroq ilgari 

surilgan faraz yerlarni xaydash orqali oziqa elementlarini pastki qatlamlarga aralshganidan daolat beradi. 

Chunki ushbu maydonda ham CA qoóllanilayotganinga 2 yil boólgan. Biroq, CA qoóllanilmagan 

maydonlarda P O  yuqori qatlamda oózgarishsiz qolgan boólsa (12 mg/kg), chuqur qatlamlarda, masalan, 40-
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60 sm qatlamda bu koórsatkich kamaygan. Bu fosforning yuvilib ketishi yoki tuproqdan qattiq bogólanishi 

bilan izohlanadi. 

Almashinuvchan kaliy (K O, mg/kg). Almashinuvchan kaliy miqdoridagi oózgarishlar CA tizimining 

tuproq unumdorligini taôminlashdagi samaradorligini koórsatdi. 5 yillik CA maydonlarida K O darajasi 

yuqori qatlamda 120.4 mg/kg dan 313 mg/kg gacha (+160%) oshdi. 20-40 sm qatlamda K O miqdori 113.2 

mg/kg dan 168.5 mg/kg gacha (+48.9%) va 40-60 sm qatlamda 106 mg/kg dan 139.7 mg/kg gacha (+31.8%) 

oshgan. Bu ushbu maydonlarda qoldirilgan organic qoldiqlar chiishi natijasida va ekin ekish bilan 

qoóllanilgan mineral oógóitlar taôsiri bilan baholash mumkin. 2 yillik CA maydonlarida esa yuqori qatlamda 

K O darajasi 240.8 mg/kg dan 467.1 mg/kg gacha (+93.9%), 20-40 sm qatlamda esa 139.7 mg/kg dan 289 

mg/kg gacha (+106.9%) koótarilgan. CA qoóllanilmagan maydonlarda yuqori qatlamda K O 120.4 mg/kg dan 

289 mg/kg gacha (+140%) oshgan boólsa-da, chuqur qatlamlarda bu oósish ancha past boólgan. Bu CAning 

chuqur qatlamlarda ozuqa moddalari aylanishini yaxshilashdagi ahamiyatini koórsatadi. 

 

Jadval 1 

 Tuproq namunalarining laboratoriya tahlili natijalari  
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2021 y 2024 y 
2021 
y 

2024 
y 

2021 
y  

2024 y 2021 y 2024 y 2021 y 2024 y 

CA qoóllanishi 
5 yil 

0-20 0,570 0,849 12,0 13,0 120,4 313,0 0,062 0,070 36,6 41,7 

20-40 0,485 0,580 10,0 10,5 113,2 168,5 0,074 0,438 38,2 45,3 

40-60 0,380 0,352 10,0 9,0 106 139,7 0,080 0,816 34,2 39,8 

CA qoóllanishi 
2 yil 

0-20 0,823 1,118 14,0 19,0 240,8 467,1 0,070 0,088 38,2 43,7 

20-40 0,485 0,642 10,0 14,0 139,7 289,0 0,060 0,064 36,6 48,5 

CA qoóllanil-
magan 

0-20 0,401 0,932 12,0 12,0 120,4 289,0 0,076 0,726 44,5 43,7 

20-40 0,506 0,621 10,0 10,5 113,2 187,8 0,064 0,520 43,7 47,7 

40-60 0,422 0,248 10,0 9,0 113,2 130,0 0,072 0,602 39,0 48,1 

 

Shoórlanish (Quruq qoldiq, %). Shoórlanish darajasida ham CA tizimining samaradorligi kuzatildi. 5 

yillik CA maydonlarida shoórlanish 0-20 sm qatlamda 0.062% dan 0.070% gacha (+12.9%) oshgan boólsa, 

40-60 sm qatlamda 0.08% dan 0.816% gacha (+920%) oshdi. Laboratoriya tahlil natijlari ayrim qatlamlarda 

quruq qoldiq miqdori Keskin oshganini koórsatdi. Bu koórsatkichlar tahlilni biroz vaqtdan soóng qayta tuproq 

namunalarini olib qayta oótkazish zarurati borligini koórsatdi. Shunda oózgarishlar haqiqatda Keskin boólgan 

yoki yoóq amin boólish mumkin. Shunday boólsada 2 yillik CA maydonlarida shoórlanish darajasi yuqori 

qatlamda 0.070% dan 0.088% gacha (+25.7%) va 20-40 sm qatlamda 0.060% dan 0.064% gacha (+6.7%) 

oósib, nisbatan pastroq oósish kuzatilgan. 

Biroq, CA qoóllanilmagan maydonlarda shoórlanish keskin oshgan, masalan, 40-60 sm qatlamda 0.072% 

dan 0.602% gacha (+736.1%) koótarilgan. Bu CA tizimining yoóqligi tuproq shoórlanishini kuchaytirganligini 

tasdiqlaydi. 

Mexanik tarkib (fizik loy, %). Mexanik tarkibda ham CA tizimi sezilarli taôsir koórsatdi. 5 yillik CA 

maydonlarida fizik loy miqdori 0-20 sm qatlamda 36.6% dan 41.7% gacha (+14%) oshgan, bu esa 

tuproqning agregat barqarorligini oshirish bilan bogóliq. 20-40 sm qatlamda fizik loy miqdori 38.2% dan 

45.3% gacha (+18.6%), 40-60 sm qatlamda esa 34.2% dan 39.8% gacha (+16.4%) koótarilgan. 

2 yillik CA maydonlarida fizik loy yuqori qatlamda 38.2% dan 43.7% gacha (+14.4%), 20-40 sm qatlamda 

esa 36.6% dan 48.5% gacha (+32.5%) oshgan. Bu CA tizimining qisqa muddatda ham tuproq strukturasini 

yaxshilashdagi samaradorligini koórsatadi. Biroq, CA qoóllanilmagan maydonlarda yuqori qatlamda fizik gil 

miqdori 44.5% dan 43.7% gacha (-1.8%) kamaygan boólsa, chuqur qatlamlarda biroz oósish kuzatilgan. Bu 
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CA tizimining yoóqligi tuproq tarkibining barqarorligini taôminlay olmasligini koórsatadi. 

Xulosa va takliflar. Tadqiqot natijalari CA tizimining tuproq unumdorligi va ekologik barqarorlikni 

taôminlashda ijobiy taôsir koórsatishini tasdiqladi. 5 yillik CA amaliyoti tuproqning gumus, almashinuvchan 

kaliy va fizik loy miqdorini sezilarli darajada oshirishga yordam bergan boólsa, chuqur qatlamlarda 

shoórlanish darajasi oshgani va fosfor miqdori pasaygani qayd etildi. 2 yillik CA amaliyoti qisqa muddatda 

gumus va ozuqa moddalarini tuproqda saqlashda samarali natijalar koórsatdi, shu bilan birga shoórlanishni 

nisbatan past darajada saqlagan. CA qoóllanilmagan maydonlarda esa tuproqning chuqur qatlamlarda gumus 

va fosforning kamayishi hamda shoórlanishning keskin oshishi kuzatildi. 

CA tizimining tuproq unumdorligi va ekologik barqarorlikni taôminlashdagi samaradorligini amaliyotga 

yanada kengroq tatbiq qilish zarur. Buning uchun CA tizimini Oózbekistonning boshqa mintaqalarida ham 

joriy etish, shoórlanishni nazorat qilish uchun irrigatsiya va drenaj tizimlarini takomillashtirish, shuningdek, 

tuproq sifatining dinamikasini muntazam monitoring qilish boóyicha tadbirlarni kuchaytirish tavsiya etiladi. 

Tuproq xususiyatlarining oózgarishini kuzatish va CA tizimining qisqa va uzoq muddatli taôsirini chuqurroq 

oórganish uchun ilmiy tadqiqotlarni davom ettirish lozim. 

Umuman olganda, CA tizimining keng qoóllanilishi tuproq degradatsiyasini kamaytirish, unumdorlikni 

oshirish va qishloq xoójaligida ekologik barqarorlikni taôminlashda muhim ahamiyatga ega. Ushbu tizimni 

yanada samarali qilish uchun CA barcha tamoyillarini birgalikda qoóllash zarur. Tadqiqot natijasida oolingan 

natijalar CA tizimining qishloq xoójaligida kengroq qoóllanilishi zarurligini yana bir bor tasdiqladi. 
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UOóK: 635.6:635.4.634.9 

 

KUNGABOQAR, MOSH VA SOYA EKINLARINI HAMKORLIKD A 

PARVARISHLANGANDA SHOóRLANGAN TUPROQLARNING 

AGROKIMYOVIY  HOLATINING OóZGARISHI 
 

Nurmatov Sh.N., Shadmanov J.Q.,  

Paxta seleksiyasi, urug'chiligi va yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti 

Bekmurodov X.T., Ochildiyev N.N. 

Ingichka tolali paxtachilik ilmiy-tadqiqot institute (Termiz) 
 

Annotatsiya. Ushbu maqolada PSUEAITIning markaziy ilmiy-tajriba xoójaligining shoórlangan 

tuproqlarida hamkor ekinlar yani kungaboqar, mosh, soya va beda ekinlarini parvarishlanganda tuproqning 

agrokimyoviy xossalariga taôsiri boóyicha maôlumotlar keltirilgan. 

Kalit soózlar: Shoórlangan tuproqlar, hamkor ekinlar, kungaboqar, mosh, soya va beda ekinlari, 

tuproqning agrokimyoviy xossalar. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʚʣʠʷʥʠʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʥʘ 

ʟʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ ʮʝʥʪʨʘʣʴʥʦʛʦ ʥʘʫʯʥʦ-ʦʧʳʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʇɻʋʕɸʀʊʀ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʢʫʣʴʪʫʨ-

ʧʘʨʪʥʝʨʦʚ - ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʤʘʰʘ, ʩʦʠ ʠ ʣʶʮʝʨʥʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɿʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ, ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʢʫʣʴʪʫʨʳ, ʢʫʣʴʪʫʨʳ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʤʘʰʘ, 

ʩʦʠ ʠ ʣʶʮʝʨʥʳ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ. 

Annotation. This article presents data on the impact of companion crops, namely sunflower, mung bean, 

soybean and alfalfa, on the agrochemical properties of the soil in saline soils of the central scientific 

experimental farm of the PSUEAITI. 

Keywords: Saline soils, intercropping, sunflower, mung bean, soybean and alfalfa crops, agrochemical 

properties of soil. 

 

Kirish. Respublikada shoórlangan va shamol eroziyasiga uchragan tuproqlar mavjud. Shoórlangan va 

shamol eroziyasiga uchragan tuproqlarda qishloq xoójaligi ekinlarining hosildorligi pasayib, mahsulotning 

sifati yomonlashadi. 

Oózbekiston Respublikasi qishloq xoójaligini rivojlantirishning 2020ï2030 yillarga moóljallangan 

strategiyasida ç...sugóoriladigan yerlarning meliorativ holatini yaxshilash, suv resurslaridan oqilona va 

tejamli foydalanish va shu asosda qishloq xoójaligimahsulotlarini ishlab chiqarish barqarorligiga erishishè 

muhim vazifalardan biri qilib belgilab berilgan. Shu jihatdan, respublikamizda shoórlangan va shamol 

eroziyasiga uchragan yerlarda, turli ekinlarni hamkorlikda ekib, mavjud yer maydonidan unumli foydalanib, 

turli ekinlarni hamkorlikda ekish orqali tuproq unumdorligini saqlash, aholini ekologik toza oziq-ovqat 

maxsuloti bilan toóliq taôminlash va qishloq xoójaligi ekinlaridan yuqori va sifatli hosil olish boóyicha ilmiy 

tadqiqotlar olib borish dolzarb vazifalardan xisoblanadi [1]. 

Oózbekiston Respublikasi iqtisodiyotida muhim ahamiyatga ega boólgan yer turlaridan biri ekin 

yerlaridir. Respublika boóyicha ekin yerlari jami 4064,7 ming tup gektarni shu jumladan, sugóoriladigan ekin 

yerlarning umumiy yer maydoni 3307,3 ming gektar yoki qishloq xoójalik yer turlarining 16,2 foizini hamda 

lalmi ekin yerlarning umumiy yer maydoni 757,4 ming gektarni yoki qishloq xoójalik yer turlarining 3,0 

foizini tashkil etadi. Hozirgi kunda barcha turdagi foydalaniladigan yerlarning 25% i kuchli, 8% i oórtacha 

tanazzullga uchragan, 36% yerlar barqaror yoki juda kuchsiz tanazzulga uchragan va 10% i yaxshilanib 

borayotgan yerlar qatoriga kiradi. Taxminan 18% yer resurslari boósh yerlar, 2% i ichki suvlar bilan 

qoplangan. Oózbekiston Respublikasi Prezidentining 2019 yil 17 iyundagi PF-5742-sonli çQishloq 

xoójaligida yer va suv resurslaridan samarali foydalanish chora-tadbirlari toógórisidaègi Farmoni bilan 

tasdiqlangan qishloq xoójaligida yer va suv resurslaridan samarali foydalanish konsepsiyasining 72 bandida 

çtuproq unumdorligini oshirish, tuproq eroziyasi va degradatsiyasining oldini olishga qaratilgan ilmiy 

tadqiqotlarni olib borishni jadallashtirishè boóyicha ham vazifalar belgilab berilganligi bu boóyicha ilmiy 

izlanishlarni keng koólamda olib borishni taqozo etadi va dolzarb vazifa hisoblanadi [2]. 

Mavzuga oid adabiyotlarning tahlili . X.M. Maxsudovning takidlashicha, eroziyaning boshlanishi 
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tuproqning mexanik tarkibiga, gumus miqdoriga va yonbagóirli yerlarning qiyalik darajasiga bogóliq. 

Qumoqli tipik boóz tuproqlarda qiyalik 1,5-2
0
,
 
chirindili qora tuproqlarda esa 2-3

0 
boólganda eroziya jarayoni 

rivojlanishini aniqlagan (Maxsudov, 1981) [3].  

X.M.Maxsudov, N.P.Qoóchqorovalarning ilmiy izlanishlarida sugóorish eroziyasi sodir boólishiga ekin 

ekilgan yer maydonining nishabligi, tuproqning yuvilishga moyilligi, undagi chirindi miqdori, tuproq 

donadorligi, egatga taralgan suv miqdori va shu kabi qator omillar sabab boólishini taôkidlaganlar 

(Maxsudov, Qoóchqorov 2002) [4]. E.A.Turbanovning olib borgan ilmiy tajribalarida irrigatsiya eroziyasiga 

qarshi kurashda quyidagi xulosalarga kelgan: 1. Qiyalikning oshishi bilan, shuning kabi har egatga suv sarfi 

oshishi bilan eroziya jarayonlari kuchayadi. Masalan, qiyalik 0,02, egatdagi suv sarfi 0,1-0,5 l/s boólganda 

3,0 tonnadan 15,5 tonnagacha; qiyalik 0,070 va suv sarfi 0,1-0,4 l/s boólganda esa 4,9 dan 19,40 tonnagacha 

tuproq yuvishini aniqlaganlar (Turbanov, 2010) [5]. 

Tahlil va natijalar.  Tajriba tizimida rejalashtirilgan hamkorlikda parvarishlangan kungaboqar, mosh va 

soya ekinlarining shoórlangan tuproqlardagi gumus, azot va fosforlarning umumiy shakllariga  taôsirini 

oórganish boóyicha oótkazilgan tadqiqotlarda amal davri boshida tuproqning haydov (0-30 sm) qatlamida 

gumus miqdori 0,553 % ni, azot 0,056 % ni fosfor 0,046 % ni tashkil etib, tuproqning haydov osti (30-50 sm) 

qatlamida esa gumus 0,467 % ni, azot 0,048 % ni, fosfor 0,040 % ni tashkil qildi hamda azot, fosfor va 

kaliyni harakatchan shakllari oórganilganda tuproqning haydov (0-30 sm) qatlamida azot miqdori 10,1 mg/kg 

ni, fosfor 18,2 mg/kg ni, kaliy 60 mg/kg ni tashkil etib, tuproqning haydov osti (30-50 sm) qatlamida esa azot 

miqdori 7,6 mg/kg ni, fosfor 12,5 mg/kg ni va kaliy 50 mg/kg ni tashkil qildi. Oótkazilgan tajribada 

parvarishlangan ekinlarning amal davri oxirida, yaôni beda gektariga 22-24 kg meôyorda ekib, 

parvarishlangan 1- variantda ( nazorat) tuproqning haydov (0-30 sm) qatlamida gumus miqdori 0,556 % ni, 

azot 0,063 % ni fosfor 0,048 % ni tashkil etib, tuproqning haydov osti (30-50 sm) qatlamida esa gumus 0,468 

% ni, azot 0,050 % ni, fosfor 0,041 % ni tashkil qildi hamda azot, fosfor va kaliyni harakatchan shakllari 

oórganilganda tuproqning haydov (0-30 sm) qatlamida azot miqdori 10,5 mg/kg ni, fosfor 18,4 mg/kg ni, 

kaliy 60 mg/kg ni tashkil etib, tuproqning haydov osti (30-50 sm) qatlamida esa azot miqdori 7,8 mg/kg ni, 

fosfor 12,6 mg/kg ni kaliy 50 mg/kg ni, tashkil qilgani aniqlandi. Bedani koóchat qalinligi gektariga 16-18 kg 

meôyorda ekib parvarishlangan 2-variantda (nazorat) tuproqning haydov (0-30 sm) qatlamida gumus miqdori 

0,558 % ni, azot 0,065 % ni fosfor 0,049 % ni tashkil etib, tuproqning haydov osti (30-50 sm) qatlamida esa 

gumus 0,469 % ni, azot 0,052 % ni, fosfor 0,043 % ni tashkil qildi. Azot, fosfor va kaliyni harakatchan 

shakllari oórganilganda tuproqning haydov (0-30 sm) qatlamida azot miqdori 10,7 mg/kg ni, fosfor 18,6 

mg/kg ni kaliy 60 mg/kg ni tashkil etib, tuproqning haydov osti (30-50 sm) qatlamida esa azot miqdori 7,9 

mg/kg ni, fosfor 12,7 mg/kg ni, kaliy esa 50 mg/kg ni tashkil etilgani kuzatildi. 

Kungaboqarning koóchat qalinligi gektariga 42 ming tup, moshni esa 150 ming tup qoldirib 

hamkorlikda parvarishlanganda hamda madan oógóitlar gektariga N 120, P 80, K 60 kg  meôyorida 

qoóllanilgan variantda tuproqning haydov (0-30 sm) qatlamida gumus miqdori 0,553 % ni, azot 0,060 % ni, 

fosfor 0,050 % ni tashkil etib, tuproqning haydov osti (30-50 sm) qatlamida esa gumus 0,468 % ni, azot 

0,050 % ni, fosfor 0,042 % ni tashkil qildi hamda Azot, fosfor va kaliyning harakatchan shakllari 

oórganilganda tuproqning haydov (0-30 sm) qatlamida azot miqdori 10,2 mg/kg ni, fosfor 18,2 mg/kg ni, 

kaliy 60 mg/kg ni tashkil etib, tuproqning haydov osti (30-50 sm) qatlamida esa azot miqdori 7,6 mg/kg ni, 

fosfor 12,6 mg/kg ni, kaliy 50 mg/kg ni tashkil qilgani aniqlandi. Kungaboqarning koóchat qalinligi gektariga 

56 ming tup, moshni esa 250 ming tup qoldirilib hamkorlikda parvarishlanganda ham maôdan oógóitlar 

gektariga N 180, P 120, K 90 kg meôyorida qoóllanilganda tuproqning haydov (0-30 sm) qatlamida gumus 

miqdori 0,561 % ni, azot 0,067 % ni fosfor 0,061 % ni tashkil etib, tuproqning haydov osti (30-50 sm) 

qatlamida esa gumus 0,470 % ni, azot 0,055 % ni, fosfor 0,045 % ni tashkil qilgan boólsa, azot fosfor va 

kaliyning harakatchan shakllari oórganilganda tuproqning haydov (0-30 sm) qatlamida azot miqdori 10,6 

mg/kg ni, fosfor 18,4 mg/kg ni, kaliy 65 mg/kg ni tashkil etib, tuproqning haydov osti (30-50 sm) qatlamida 

esa azot miqdori 8,0 mg/kg ni, fosfor 12,7 mg/kg ni, kaliy 53 mg/kg ni tashkil qilgani kuzatildi. 

Kungaboqarning koóchat qalinligi gektariga 42 ming tup, soyani esa 150 ming tup qoldirilib hamkorlikda 

parvarishlanganda amal davri oxirida tuproqning haydov (0-30 sm) qatlamida gumus miqdori 0,554 % ni, 

azot 0,059 % ni, fosfor 0,052 % ni tashkil etib, tuproqning haydov osti (30-50 sm) qatlamida esa gumus 

0,468 % ni, azot 0,048 % ni, fosfor 0,043 % ni tashkil qildi hamda azot, fosfor va kaliyni harakatchan 

shakllari oórganilganda tuproqning haydov (0-30 sm) qatlamida azot miqdori 10,3 mg/kg ni, fosfor 18,3 

mg/kg ni, kaliy 60 mg/kg ni tashkil etib, tuproqning haydov osti (30-50 sm) qatlamida esa azot miqdori 7,6 
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mg/kg ni, fosfor 12,5 mg/kg ni, kaliy 50 mg/kg ni tashkil qilgani maôlum boóldi (1-jadval). 

Kungaboqarning koóchat qalinligi gektariga 56 ming tup,  soyani esa 250 ming tup qoldirilib, 

hamkorlikda parvarishlab, maôdan oógóitlar gektariga N 180, P 120, K 90 kg  meôyorida qoóllanilgan 

variantda amal davri oxirida tuproqning haydov (0-30 sm) qatlamida gumus miqdori 0,563 % ni, azot 0,069 

% ni fosfor 0,063 % ni tashkil etib, tuproqning haydov osti (30-50 sm) qatlamida esa gumus 0,471 % ni, azot 

0,056 % ni, fosfor 0,046 % ni tashkil qildi hamda azot, fosfor va kaliyni harakatchan shakllari oórganilganda 

tuproqning haydov (0-30 sm) qatlamida azot miqdori 10,8 mg/kg ni, fosfor 18,6 mg/kg ni, kaliy 65 mg/kg ni 

tashkil etib, tuproqning haydov osti (30-50 sm) qatlamida esa azot miqdori 8,1 mg/kg ni, fosfor 12,8 mg/kg 

ni, kaliy 53 mg/kg ni tashkil qilgani aniqlandi. 

 

1-jadval 

Shoórlangan tuproqlarda kungaboqar, mosh va soya oósimliklari hamkorlikda 

ekilganda tuproqdagi gumus, yalpi azot va fosforning umumiy va harakatchan 

shakllarining miqdorini oózgarishi 

Shoórlangan tuproqlarda 

Variant 

Tuproq 

qatlamlari, 

sm 

Koóchat 

qalinligi, 

ming tup/ga 

Urugó 

sarfi 

kg/ga 

Maôdan 

oógóitlar 

meôyori, 

kg/ga 

Umumiy shakllari, % 
Harakatchan 

shakllari, mg/kg 

Gumus N P 
N-

NO3 
P2O5 K2O 

Amal davri boshida 10.04.2024 

Umumiy fonda 

0-30 -  
- 0,553 0,056 0,046 10,1 18,2 60 

30-50 -  - 0,467 0,048 0,040 7,6 12,5 50 

Amal davri oxirida 15.10.2024 

1 (nazorat) Beda 

0-30 

 

 

22-24 N-100, P-

150, K-100 

0,556 0,063 0,048 10,5 18,4 60 

30-50 0,468 0,050 0,041 7,8 12,6 50 

2 (nazorat) Beda 

0-30 

 

 

16-18 
N-100, P-

150, K-100 

0,558 0,065 0,049 10,7 18,6 60 

30-50 0,469 0,052 0,043 7,9 12,7 50 

 

Kungaboqar+mosh 

0-30 Kungaboqar 

42,0 ming 

tup, mosh 

150,0 ming 

tup 

 

N-120, P-

80, K-60 

0,553 0,060 0,050 10,2 18,2 60 

30-50  

0,468 0,050 0,042 7,6 12,6 50 

 

Kungaboqar+mosh 

0-30 Kungaboqar 

56,0 ming 

tup, mosh 

250,0 ming 

tup 

 

N-180, P-

120, K-90 

0,561 0,067 0,061 10,6 18,4 65 

30-50  

0,470 0,055 0,45 8,0 12,7 53 

Kungaboqar+soya 

0-30 Kungaboqar 

42,0 ming 

tup, soya 

150,0 ming 

tup 

 

N-120, P-

80, K-60 

0,554 0,059 0,052 10,3 18,3 60 

30-50  

0,468 0,048 0,043 7,6 12,5 50 

Kungaboqar+soya 

0-30 Kungaboqar 

56,0 ming 

tup, soya 

250,0 ming 

tup 

 

N-180, P-

120, K-90 

0,563 0,069 0,063 10,8 18,6 65 

30-50  

0,471 0,056 0,46 8,1 12,8 53 
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Xulosa. Demak, shamol eroziyasiga moyil tuproqlarda kungaboqar, mosh va soya oósimliklari 

hamkorlikda ekilganda tuproqdagi ozuqa moddalari miqdoriga taôsiri amal davri boshida tuproqning haydov 

(0-30 sm) qatlamida gumus miqdori 0,342 % ni, azot 0,048 % ni fosfor 0,048 % ni tashkil etib, tuproqning 

haydov osti (30-50 sm) qatlamida esa gumus 0,274 % ni, azot 0,034 % ni, fosfor 0,047 % ni tashkil qildi 

hamda azot, fosfor va kaliyni harakatchan shakllari oórganilganda tuproqning haydov (0-30 sm) qatlamida 

azot miqdori 7,2 mg/kg ni, fosfor 9,3 mg/kg ni, kaliy 50 mg/kg ni tashkil etib, tuproqning haydov osti (30-50 

sm) qatlamida esa azot miqdori 6,4 mg/kg ni, fosfor 7,9 mg/kg ni, kaliy 40 mg/kg ni tashkil qilgan.      
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SHAMOL EROZIYASIGA MOYIL TUPROQLAR DA KUNGABOQAR, 

MOSH VA SOYA OóSIMLIKLARI HAMKORLIKDA EKILGANDA 

TUPROQDAGI OZUQA MODDALARI MIQDORIGA TAôSIRI 
 

Nurmatov Sh.N., Shadmanov J.Q.  

PSUEA ITI, Toshkent 

Alimardanov O.T., Bekmurodov X.T. 

 Ingichka tolali paxtachilik ITI, Termiz 
 

Annotatsiya. Ushbu maqolada PSUEAITIning markaziy ilmiy-tajriba xoójaligining shamol eroziyasiga 

uchragan tuproqlarida hamkor ekinlar yani kungaboqar, mosh, soya va beda ekinlarini parvarishlanganda 

tuproqning agrokimyoviy xossalariga taôsiri boóyicha maôlumotlar keltirilgan. 

Kalit soózlar. Shamol eroziyasiga uchragan tuproqlar, hamkor ekinlar, kungaboqar, mosh, soya va beda 

ekinlari, tuproqning agrokimyoviy xossalar. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʚʣʠʷʥʠʠ ʥʘ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ 

ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʢʫʣʴʪʫʨ ï ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʤʘʰʘ, ʩʦʠ ʠ ʣʶʮʝʨʥʳ ï ʥʘ 

ʚʝʪʨʦʵʨʦʜʠʨʦʚʘʥʥʳʭ ʧʦʯʚʘʭ ʮʝʥʪʨʘʣʴʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʇɻʋʕɸʀʊʀ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ɺʝʪʨʦʵʨʦʜʠʨʦʚʘʥʥʳʝ ʧʦʯʚʳ, ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʢʫʣʴʪʫʨʳ, ʢʫʣʴʪʫʨʳ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, 

ʤʘʰʘ, ʩʦʠ ʠ ʣʶʮʝʨʥʳ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ. 

Annotation.  This article presents data on the impact of intercropping of sunflower, mung bean, soybean, 

and alfalfa on the agrochemical properties of the soil in wind-eroded soils of the central scientific experimental 

farm of the PSUEAITI. 

Keywords. Wind-eroded soils, companion crops, sunflower, mung bean, soybean and alfalfa crops, 

agrochemical properties of soil. 
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Kirish.  Respublikada shoórlangan va shamol eroziyasiga uchragan tuproqlar mavjud. Shoórlangan va 

shamol eroziyasiga uchragan tuproqlarda qishloq xoójaligi ekinlarining hosildorligi pasayib, mahsulotning 

sifati yomonlashadi. 

Oózbekiston Respublikasi qishloq xoójaligini rivojlantirishning 2020ï2030 yillarga moóljallangan 

strategiyasida ç...sugóoriladigan yerlarning meliorativ holatini yaxshilash, suv resurslaridan oqilona va 

tejamli foydalanish va shu asosda qishloq xoójaligi mahsulotlarini ishlab chiqarish barqarorligiga erishishè 

muhim vazifalardan biri qilib belgilab berilgan. Shu jihatdan, respublikamizda shoórlangan va shamol 

eroziyasiga uchragan yerlarda, turli ekinlarni hamkorlikda ekib, mavjud yer maydonidan unumli foydalanib, 

turli ekinlarni hamkorlikda ekish orqali tuproq unumdorligini saqlash, aholini ekologik toza oziq-ovqat 

mahsuloti bilan toóliq taôminlash va qishloq xoójaligi ekinlaridan yuqori va sifatli hosil olish boóyicha ilmiy 

tadqiqotlar olib borish dolzarb vazifalardan hisoblanadi [1]. 

Oózbekiston Respublikasi iqtisodiyotida muhim ahamiyatga ega boólgan yer turlaridan biri ekin 

yerlaridir. Respublika boóyicha ekin yerlari jami 4064,7 ming tup gektarni shu jumladan, sugóoriladigan ekin 

yerlarning umumiy yer maydoni 3307,3 ming gektar yoki qishloq xoójalik yer turlarining 16,2 foizini hamda 

lalmi ekin yerlarning umumiy yer maydoni 757,4 ming gektarni yoki qishloq xoójalik yer turlarining 3,0 

foizini tashkil etadi. Hozirgi kunda barcha turdagi foydalaniladigan yerlarning 25% i kuchli, 8% i oórtacha 

tanazzullga uchragan, 36% yerlar barqaror yoki juda kuchsiz tanazzulga uchragan va 10% i yaxshilanib 

borayotgan yerlar qatoriga kiradi. Taxminan 18% yer resurslari boósh yerlar, 2% i ichki suvlar bilan 

qoplangan. Oózbekiston Respublikasi Prezidentining 2019 yil 17 iyundagi PF-5742-sonli çQishloq 

xoójaligida yer va suv resurslaridan samarali foydalanish chora-tadbirlari toógórisidaègi farmoni bilan 

tasdiqlangan qishloq xoójaligida yer va suv resurslaridan samarali foydalanish konsepsiyasining 72 bandida 

çtuproq unumdorligini oshirish, tuproq eroziyasi va degradatsiyasining oldini olishga qaratilgan ilmiy 

tadqiqotlarni olib borishni jadallashtirishè boóyicha ham vazifalar belgilab berilganligi bu boóyicha ilmiy 

izlanishlarni keng koólamda olib borishni taqozo etadi va dolzarb vazifa hisoblanadi [2]. 

Mavzuga oid adabiyotlarning tahlili . Sh.Nurmatov, B.Komilovlar tomonidan olib borilgan 

tajribalarida, tuproqlar unumdorligini saqlash, muhofaza qilish va ulardan samarali foydalanishning eng 

ustuvor vazifalarini taôkidlab oótganlar Tuproqlar shoórlanishi jarayonlarining oldini olish va shoórlangan 

tuproqlarni yaxlashini aniqlaganlar (Sh.Nurmatov, B.Komilov, 2013) [3]. 

U.Norqulov, Ye.Berdiboev, A.Shamsievlarning tadqiqotlarida góoóza qator oralariga góoóza bilan don 

dukkakli ekinlarni birgalikda yetishtirilganda qoóshimcha 1,5-2,4 s/ga paxta hosili, tuproqqa 3,0ï3,2 t/ga 

organik modda toóplanishi, 15,1-18,0 s/ga dukkakli don hosili olish mumkinligi aniqlangan (U.Norqulov, 

boshq, 2016) [4]. 

X.N.Atabaeva, I.A.Isroilovlar tomonidan oótkazilgan koópgina tajribalardan olingan maôlumotlarga 

qaraganda, dukkakli don ekinlari mosh va soyani takroriy ekin sifatida erta muddatlarda ekib, ularni 100 

kg/ga fosfor va 50 kg/ga kaliy bilan oziqlantirilganda don hosildorligi 20,3-23,2 s/ga ni tashkil etgan  

(Atabaeva, Isroilov, 1997) [5]. 

Tahlil va natijalar.  Tajriba tizimida rejalashtirilgan hamkorlikda parvarishlangan kungaboqar, mosh va 

soya ekinlarining shamol eroziyasiga uchragan sahro qum tuproqlardagi gumus, azot va fosforlar umumiy 

shakllariga  taôsiri oórganish boóyicha oótkazilgan tadqiqotlarda amal davri boshida tuproqning haydov (0-30 

sm) qatlamida gumus miqdori 0,342 % ni, azot 0,048 % ni fosfor 0,048 % ni tashkil etib, tuproqning haydov 

osti (30-50 sm) qatlamida esa gumus 0,274 % ni, azot 0,034 % ni, fosfor 0,047 % ni tashkil qildi hamda azot, 

fosfor va kaliyni harakatchan shakllari oórganilganda tuproqning haydov (0-30 sm) qatlamida azot miqdori 

7,2 mg/kg ni, fosfor 9,3 mg/kg ni, kaliy 50 mg/kg ni tashkil etib, tuproqning haydov osti (30-50 sm) 

qatlamida esa azot miqdori 6,4 mg/kg ni, fosfor 7,9 mg/kg ni, kaliy 40 mg/kg ni tashkil qildi. 

Oótkazilgan tajribada parvarishlangan ekinlarning amal davri oxirida, yaôni beda gektariga 22-24 kg 

meyorda ekib parvarishlangan 1- variantda (nazorat) tuproqning haydov (0-30 sm) qatlamida gumus miqdori 

0,343 % ni, azot 0,049 % ni fosfor 0,059 % ni tashkil etib, tuproqning haydov osti (30-50 sm) qatlamida esa 

gumus 0,274 % ni, azot 0,034 % ni, fosfor 0,047 % ni tashkil qildi hamda azot, fosfor va kaliyni harakatchan 

shakllari oórganilganda tuproqning haydov (0-30 sm) qatlamida azot miqdori 7,0 mg/kg ni, fosfor 9,1 mg/kg 

ni kaliy 50 mg/kg ni tashkil etgan boólsa, tuproqning haydov osti (30-50 sm) qatlamida esa azot miqdori 6,2 

mg/kg ni, fosfor 7,8 mg/kg ni, kaliy 40 mg/kg ni tashkil qilgani aniqlandi.  

 Bedani koóchat qalinligini gektariga 16-18 kg meyorda ekib parvarishlangan 2-variantda (nazorat) 

tuproqning haydov (0-30 sm) qatlamida gumus miqdori 0,345 % ni, azot 0,051 % ni fosfor 0,061 % ni tashkil 
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etib, tuproqning haydov osti (30-50 sm) qatlamida esa gumus 0,276 % ni, azot 0,036 % ni, fosfor 0,043 % ni 

tashkil qildi hamda azot, fosfor va kaliyning harakatchan shakllari oórganilganda tuproqning haydov (0-30 

sm) qatlamida azot miqdori 7,2 mg/kg ni, fosfor 9,2 mg/kg ni kaliy 50 mg/kg ni tashkil etib, tuproqning 

haydov osti (30-50 sm) qatlamida esa azot miqdori 6,4 mg/kg ni, fosfor 7,9 mg/kg ni, kaliy 40 mg/kg ni 

tashkil qilgani aniqlandi. 

Kungaboqarning koóchat qalinligi gektariga 42 ming tup, moshni esa 150 ming tup qoldirib 

hamkorlikda parvarishlanganda hamda madan oógóitlar gektariga N 120, P 80, K 60 kg  meôyorida 

qoóllanilgan variantda tuproqning haydov (0-30 sm) qatlamida gumus miqdori 0,340 % ni, azot 0,046 % ni, 

fosfor 0,055 % ni tashkil etib, tuproqning haydov osti (30-50 sm) qatlamida esa gumus 0,273 % ni, azot 

0,033 % ni, fosfor 0,046 % ni, tashkil qildi, shuningdek azot, fosfor va kaliyni harakatchan shakllari 

oórganilganda tuproqning haydov (0-30 sm) qatlamida azot miqdori 7,0 mg/kg ni, fosfor 9,0 mg/kg ni, kaliy 

50 mg/kg ni tashkil etib, tuproqning haydov osti (30-50 sm) qatlamida esa azot miqdori 6,2 mg/kg ni, fosfor 

7,8 mg/kg ni, kaliy 40 mg/kg ni tashkil qilgani kuzatildi. 

Kungaboqarning koóchat qalinligi gektariga 56 ming tup, moshni esa 250 ming tup qoldirilib 

hamkorlikda parvarishlanib, maôdan oógóitlar gektariga N 180, P 120, K 90 kg meôyorida qoóllanilganda 

tuproqning haydov (0-30 sm) qatlamida gumus miqdori 0,344 % ni, azot 0,049 % ni fosfor 0,060 % ni tashkil 

etib, tuproqning haydov osti (30-50 sm) qatlamida esa gumus 0,274 % ni, azot 0,034 % ni, fosfor 0,049 % ni 

tashkil qildi hamda azot, fosfor va kaliyni harakatchan shakllari oórganilganda tuproqning haydov (0-30 sm) 

qatlamida azot miqdori 7,4 mg/kg ni, fosfor 9,5 mg/kg ni, kaliy 50 mg/kg ni tashkil etib, tuproqning haydov 

osti (30-50 sm) qatlamida esa azot miqdori 6,5 mg/kg ni, fosfor 8,0 mg/kg ni, kaliy 40 mg/kg ni tashkil 

qilgani maôlum boóldi. 

Kungaboqarning koóchat qalinligi gektariga 42 ming tup, soyani esa 150 ming tup qoldirilib 

hamkorlikda parvarishlanganda amal davri oxirida tuproqning haydov (0-30 sm) qatlamida gumus miqdori 

0,339 % ni, azot 0,044 % ni, fosfor 0,052 % ni tashkil etib, tuproqning haydov osti (30-50 sm) qatlamida esa 

gumus 0,274 % ni, azot 0,033 % ni, fosfor 0,045 % ni tashkil qildi hamda azot, fosfor va kaliyni harakatchan 

shakllari oórganilganda tuproqning haydov (0-30 sm) qatlamida azot miqdori 6,8 mg/kg ni, fosfor 8,5 mg/kg 

ni, kaliy 50 mg/kg ni tashkil etib, tuproqning haydov osti (30-50 sm) qatlamida esa azot miqdori 6,0 mg/kg 

ni, fosfor 7,3 mg/kg ni, kaliy 40 mg/kg ni tashkil qilgani aniqlandi (1-jadval). 

 
1-jadval 

Shamol eroziyasiga moyil tuproqlarda kungaboqar, mosh va soya oósimliklari hamkorlikda ekilganda tuproqdagi 

oziq moddalarning miqdorini oózgarishi 

 

Variant Tuproq 

qatlamlari, 

sm 

Koóchat qalinligi, 

ming tup/ga 

Urugó 

sarfi kg/ga 

Maôdan 

oógóitlar 

meôyori, kg/ga 

Umumiy 

shakllari, % 

Harakatchan  

shakllari mg/kg 

Gumus N P N-NO3 P2O5 K2O 

Amal davri boshida 10.04.2024 

Umumiy fonda 
0-30 -  - 0,342 0,048 0,058 7,2 9,3 50 

30-50 -  - 0,274 0,034 0,047 6,4 7,9 40 

Amal davri oxirida 15.10.2024 

1 (nazorat) 

Beda 

0-30 
 22-24 

N-100, P-150, 
K-100 

0,343 0,049 0,059 7,0 9,1 50 

30-50 0,274 0,034 0,047 6,2 7,8 40 

2 (nazorat) 

Beda 

0-30 
 16-18 

N-100, P-150, 

 K-100 

0,345 0,051 0,061 7,2 9,2 50 

30-50 0,276 0,036 0,048 6,4 7,9 40 

 

Kungaboqar 

+mosh 

0-30 Kungaboqar 42,0 

ming tup,  

mosh 150,0 ming 

tup 

 

N-120, P-80, 

 K-60 

0,340 0,046 0,055 7,0 9,0 50 

30-50  0,273 0,033 0,046 6,2 7,8 40 

 

Kungaboqar 
+mosh 

0-30 Kungaboqar 56,0 

ming tup, mosh 
250,0 ming tup 

 
N-180, P-120,  

K-90 

0,344 0,049 0,060 7,4 9,5 50 

30-50  0,274 0,034 0,049 6,5 8,0  40 

Kungaboqar 
+soya 

0-30 Kungaboqar 42,0 
ming tup, soya 

150,0 ming tup 

 
N-120, P-80, 

 K-60 

0,339 0,044 0,053 6,8 8,5 50 

30-50  0,274 0,033 0,045 6,0 7,3 40 

Kungaboqar 

+soya 

0-30 Kungaboqar 56,0 

ming tup, soya 

250,0 ming tup 

 
N-180, P-120,  

K-90 

0,342 0,047 0,060 7,0 9,2 50 

30-50  0,273 0,034 0,049 6,2 7,8  40 
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Kungaboqarning koóchat qalinligi gektariga 56 ming tup,  soyani esa 250 ming tup qoldirilib, 

hamkorlikda parvarishlab, maôdan oógóitlar gektariga N 180, P 120, K 90 kg  meôyorida qoóllanilgan 

variantda amal davri oxirida tuproqning haydov (0-30 sm) qatlamida gumus miqdori 0,342 % ni, azot 0,047 

% ni, fosfor 0,060 % ni tashkil etib, tuproqning haydov osti (30-50 sm) qatlamida esa gumus 0,273 % ni, 

azot 0,034 % ni, fosfor 0,049 % ni tashkil qilgan boólsa, azot, fosfor va kaliyning harakatchan shakllari 

oórganilganda tuproqning haydov (0-30 sm) qatlamida azot miqdori 7,0 mg/kg ni, fosfor 9,2 mg/kg ni, kaliy 

50 mg/kg ni tashkil etib, tuproqning haydov osti (30-50 sm) qatlamida esa azot miqdori 6,2 mg/kg ni, fosfor 

7,8 mg/kg ni, kaliy 40 mg/kg ni tashkil qilgani aniqlandi. 

Xulosa. Demak, shamol eroziyasiga moyil tuproqlarda kungaboqar, mosh va soya oósimliklari 

hamkorlikda ekilganda tuproqdagi ozuqa moddalari miqdoriga taôsiri amal davri boshida tuproqning haydov 

(0-30 sm) qatlamida gumus miqdori 0,342 % ni, azot 0,048 % ni fosfor 0,048 % ni tashkil etib, tuproqning 

haydov osti (30-50 sm) qatlamida esa gumus 0,274 % ni, azot 0,034 % ni, fosfor 0,047 % ni tashkil qildi 

hamda azot, fosfor va kaliyni harakatchan shakllari oórganilganda tuproqning haydov (0-30 sm) qatlamida 

azot miqdori 7,2 mg/kg ni, fosfor 9,3 mg/kg ni, kaliy 50 mg/kg ni tashkil etib, tuproqning haydov osti (30-50 

sm) qatlamida esa azot miqdori 6,4 mg/kg ni, fosfor 7,9 mg/kg ni, kaliy 40 mg/kg ni tashkil qilgan. 
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ɺʚʝʜʝʥʠʝ. ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʩʝʛʤʝʥʪʦʤ ʦʙʱʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʠʛʨʘʝʪ ʦʜʥʫ ʠʟ ʢʣʶʯʝʚʳʭ ʨʦʣʝʡ. ʆʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ, ʩʦʮʠʘʣʴʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʵʢʦʥʦʤʠʢʠ [1]. ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʣʶʜʝʡ ʥʘ ʧʣʘʥʝʪʝ ʪʘʢ ʞʝ ʜʝʣʘʝʪ ʧʨʦʙʣʝʤʫ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ.  

ɿʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʩʝʢʪʦʨʝ ʤʥʦʛʠʭ ʩʪʨʘʥ, ʘ ʦʚʝʩ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʨʦʞʘʷ ʠ ʫʤʝʥʴʰʝʥʠʷ ʧʦʪʝʨʴ ʦʪ 

ʚʨʝʜʠʪʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʤʠ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʘ ʠ ʦʙʦʩʥʦʚʘʥʘ ʦʧʪʠʤʠʟʘʮʠʷ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʜʠʤʝʪʦʘʪʘ ʩ ʩʫʣʴʬʘʪʦʤ ʤʘʛʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʫʨʦʞʘʝʚ ʦʚʩʘ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ.  ɿʝʨʥʦ ʦʚʩʘ ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʫʧ, 

ʦʚʩʷʥʳʭ ʭʣʦʧʴʝʚ ʠ ʤʫʢʠ. ɹʝʣʢʠ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʦʚʩʝ, ʣʝʛʢʦ ʫʩʚʘʠʚʘʶʪʩʷ ʦʨʛʘʥʠʟʤʦʤ ʠ ʚʢʣʶʯʘʶʪ 

ʥʝʟʘʤʝʥʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʣʠʟʠʥʘ ʠ ʪʨʠʧʪʦʬʘʥʘ ʦʥʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʪ 

ʙʝʣʢʠ ʷʯʤʝʥʷ. ɾʠʨʳ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʦʚʩʝ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʧʝʨʝʚʘʨʠʤʦʩʪʴʶ ʠ ʭʦʨʦʰʦ 

ʫʩʚʘʠʚʘʶʪʩʷ ʯʝʣʦʚʝʢʦʤ. ʆʚʩʷʥʳʝ ʟʝʨʥʘ ʙʦʛʘʪʳ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʞʝʣʝʟʘ, ʢʘʣʴʮʠʷ ʠ 

ʬʦʩʬʦʨʘ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʪʘʤʠʥʦʚ, ʦʩʦʙʝʥʥʦ ʛʨʫʧʧʳ ɺ. ɺʠʪʘʤʠʥ ɺ ʚ 

ʦʚʩʝ ʩʦʜʝʨʞʠʪʩʷ ʚ ʛʦʨʘʟʜʦ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʟʣʘʢʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ. 

ʇʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʚʩʷʥʦʛʦ ʟʝʨʥʘ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʜʝʪʩʢʦʛʦ, ʜʠʝʪʠʯʝʩʢʦʛʦ ʠ ʣʝʯʝʙʥʦʛʦ 

ʧʠʪʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʚ ʨʘʮʠʦʥʝ ʣʶʜʝʡ ʩ ʮʝʣʠʘʢʠʝʡ.  

ʊʘʢ ʞʝ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ɸʇʂ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʵʢʩʧʦʨʪʠʨʫʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ.  

ʇʦ ʜʘʥʥʳʤ ʌɸʆ, ʝʞʝʛʦʜʥʦ ʦʪ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʥʝʜʦʧʦʣʫʯʘʝʪ ʧʦʨʷʜʢʘ 

21ï36% ʫʨʦʞʘʷ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʭ ʛʨʫʧʧ ʷʚʣʷʶʪʩʷ ʚʨʝʜʠʪʝʣʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. 

ɼʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʣʫʯʝʥʠʷ ʫʨʦʞʘʷ ʚʳʩʦʢʦ ʢʘʯʝʩʪʚʘ ʠ ʩʦʢʨʘʱʝʥʠʷ ʝʛʦ ʧʦʪʝʨʴ ʦʪ ʚʨʝʜʠʪʝʣʝʡ, 

ʥʝʦʙʭʦʜʠʤʘ ʦʧʪʠʤʠʟʘʮʠʷ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ  ʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ 

ʨʘʩʪʝʥʠʡ. 

ʌʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʟʘʱʠʪʳ 

ʨʘʩʪʝʥʠʡ ʠ ʨʘʙʦʪʘʶʪ, ʢʦʛʜʘ ʧʨʝʧʘʨʘʪʳ ʩ ʜʨʫʛʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʜʝʡʩʪʚʠʷ ʠʤʝʶʪ ʥʠʟʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɼʠʤʝʪʦʘʪ ʠʤʝʝʪ ʩʠʩʪʝʤʥʳʡ ʤʝʭʘʥʠʟʤ, ʧʦʤʠʤʦ ʢʦʥʪʘʢʪʥʦʛʦ ʠ ʢʠʰʝʯʥʦʛʦ ʜʝʡʩʪʚʠʷ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʧʨʦʚʝʜʝʥʠʶ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ [4]. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘʠʙʦʣʝʝ ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʩʪʝʥʠʷʤ ʷʚʣʷʝʪʩʷ ʤʘʛʥʠʡ, ʪ.ʢ. ʦʥ ʠʛʨʘʝʪ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʬʦʪʦʩʠʥʪʝʟʝ ʨʘʩʪʝʥʠʡ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʨʘʟʚʠʪʠʠ ʨʘʩʪʝʥʠʡ, 

ʚʣʠʷʷ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʢʦʣʠʯʝʩʪʚʦ ʫʨʦʞʘʷ. 

ʅʝʜʦʩʪʘʪʦʢ ʤʘʛʥʠʷ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʤʦʞʝʪ ʦʩʪʘʚʘʪʴʩʷ ʥʝʟʘʤʝʪʥʳʤ. ʋʛʣʝʚʦʜʳ, ʚʩʣʝʜʩʪʚʠʝ 

ʥʘʨʫʰʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ, ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ ʠ ʥʝ ʫʯʘʩʪʚʫʶʪ ʚ ʨʘʟʚʠʪʠʠ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʫʩʚʦʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʉʣʘʙʘʷ 

ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʚʣʘʛʠ ʠʟ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ 

ʩʣʦʝʚ ʧʦʯʚʳ, ʯʪʦ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʚ ʧʝʨʠʦʜ ʟʘʩʫʭʠ, ʪʘʢ ʢʘʢ ʤʘʛʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʣʥʦʩʪʴʶ ʧʦʩʪʫʧʘʝʪ ʚ ʨʘʩʪʝʥʠʷ ʠʟ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ [5]. 

ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʱʠʤ ʥʘ ʫʨʦʞʘʡ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʦʚʩʘ, ʷʚʣʷʝʪʩʷ 

ʩʝʨʘ. ʆʥʘ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʘʤʠʥʦʢʠʩʣʦʪ, ʙʝʣʢʦʚ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ɺ ʩʦʩʪʘʚʝ 

ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʩʝʨʘ ʚʭʦʜʠʪ ʚ ʢʣʝʡʢʦʚʠʥʥʳʝ ʙʝʣʢʠ ʟʝʨʥʘ. ʊʘʢ ʞʝ ʦʥʘ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ 

ʙʝʣʢʦʚʦʤ ʠ ʣʠʧʠʜʥʦʤ ʦʙʤʝʥʘʭ, ʧʨʦʮʝʩʩʘʭ ʜʳʭʘʥʠʷ ʠ ʬʦʪʦʩʠʥʪʝʟʘ, ʘʢʪʠʚʠʨʫʝʪ ʩʠʥʪʝʟ ʭʣʦʨʦʬʠʣʣʦʚ 

[6]. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʣʠʷʥʠʶ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʫʣʴʬʘʪʘ 

ʤʘʛʥʠʷ ʠ ʜʠʤʝʪʦʘʪʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 2023 ʠ 2024 ʛʦʜʘʭ ʚ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ. 
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ʊʘʙʣʠʮʘ 1 

ɸʛʨʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ 

 

ʇʦʯʚʘ 
ʛʫʤʫʩ 

ʨʅKCl 
Hʛ S ɽʂʆ V K P 

% ʤʛ-ʵʢʚ/100ʛ % ʤʛ/ʢʛ 

ʜʝʨʥʦʚʦ-

ʩʨʝʜʥʝʧʦʜʟʦʣʠʩʪʘʷ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ 

1,92 5,3 2,27 13,1 15,37 85,2 83,6 115,3 

 

ʀʥʩʝʢʪʠʮʠʜ ʥʘ ʦʩʥʦʚʝ ʜ.ʚ. ʜʠʤʝʪʦʘʪ ʧʨʠʤʝʥʷʣʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 400 ʛ/ʣ, ʚ ʬʦʨʤʝ ʢʦʥʮʝʥʪʨʘʪʘ 

ʵʤʫʣʴʩʠʠ, ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʧʨʝʧʘʨʘʪʘ ʩʦʩʪʘʚʣʷʣʘ 1,0 ʣ/ʛʘ. 

ʉʫʣʴʬʘʪ ʤʘʛʥʠʷ ʧʨʠʤʝʥʷʣʠ ʚ ʜʦʟʝ 15 ʢʛ/ʛʘ ʠ 30 ʢʛ/ʛʘ. ʉʤʝʩʴʶ ʜʠʤʝʪʦʘʪʘ ʩ ʩʫʣʴʬʘʪʦʤ ʤʘʛʥʠʷ 

ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʚʝʛʝʪʠʨʫʶʱʠʝ ʨʘʩʪʝʥʠʷ ʚ ʬʘʟʫ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ï ʢʫʱʝʥʠʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ, 

ʫʯʝʪ ʚʨʝʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʚʦʜʠʣʩʷ ʧʦ çʄʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ʧʦ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʤ ʠʩʧʳʪʘʥʠʷʤ 

ʠʥʩʝʢʪʠʮʠʜʦʚ, ʘʢʘʨʠʮʠʜʦʚ, ʤʦʣʣʶʩʢʦʮʠʜʦʚ ʠ ʨʦʜʝʥʪʠʮʠʜʦʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝè (2009ʛ.). 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʪʘʪʦʯʥʳʭ ʢʦʣʠʯʝʩʪʚ ʜʠʤʝʪʦʘʪʘ ʝʛʦ ʤʝʪʘʙʦʣʠʪʘ ʦʤʝʪʦʘʪʘ ʧʨʦʚʦʜʠʣʠ ʧʦ 

çʋʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʧʝʩʪʠʮʠʜʦʚ ʚ ʧʨʦʜʫʢʪʘʭ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʷʭ, ʢʦʨʤʘʭ, ʚʦʜʝ, ʧʦʯʚʝ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠè ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ Statistica 6.0 ʠ Microsoft Excel. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʇʴʷʚʠʮʳ-Oulema melanopus L, ʦʚʝʩ ʷʨʦʚʦʡ ʛʦʣʦʟʝʨʥʳʡ ʩʦʨʪʘ 

çʅʝʤʯʠʥʦʚʩʢʠʡ ï 61è. 

ʉʭʝʤʘ ʦʧʳʪʘ ʩʦʩʪʦʷʣʘ ʠʟ 7 ʚʘʨʠʘʥʪʦʚ ʚ 4-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ: 

1. ʂʦʥʪʨʦʣʴ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʠ ʦʙʨʘʙʦʪʦʢ 

2. ʌʦʥ (N45P45K45) 

3. ʌʦʥ + 15 ʢʛ/ʛʘ MgSO4 

4. ʌʦʥ + 30 ʢʛ/ʛʘ MgSO4 

5. ʌʦʥ + ʜʠʤʝʪʦʘʪ (400 ʛ/ʣ) 1,0 ʣ/ʛʘ 

6. ʌʦʥ + ʜʠʤʝʪʦʘʪ (400 ʛ/ʣ) 1,0 ʣ/ʛʘ + 15 ʢʛ/ʛʘ MgSO4 

7. ʌʦʥ + ʜʠʤʝʪʦʘʪ (400 ʛ/ʣ) 1,0 ʣ/ʛʘ + 15 ʢʛ/ʛʘ MgSO4 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ. ʋʯʝʪ ʧʴʷʚʠʮ ʧʨʦʚʦʜʠʣʠ ʜʦ ʦʙʨʘʙʦʪʢʠ, ʘ ʪʘʢ ʞʝ ʯʝʨʝʟ 3, 7 ʠ 10 ʩʫʪʦʢ ʧʦʩʣʝ 

ʥʝʝ. ʉʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷ, ʧʨʠ ʫʯʸʪʝ, ʧʨʦʚʝʜʝʥʥʦʤ ʜʦ ʦʙʨʘʙʦʪʢʠ, ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʥʘ 

ʦʧʳʪʥʳʭ ʜʝʣʷʥʢʘʭ ʦʪ 15 ʜʦ 21 ʵʢʟ/ 100 ʩʪʝʙʣʝʡ ʚ 2023 ʛʦʜʫ ʠ ʦʪ 14 ʜʦ 16 ʵʢʟ/ 100 ʩʪʝʙʣʝʡ ʚ 2024 ʛʦʜʫ.  

ɺ 2023 ʛ. ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʠʪʝʣʝʡ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘ 7-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʚ 

ʚʘʨʠʘʥʪʝ ʬʦʥ+15 ʢʛ/ʛʘ MgSO4, ʥʘ 10-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ  - ʚ ʚʘʨʠʘʥʪʝ ʬʦʥ + 30 ʢʛ/ʛʘ MgSO4, ʯʪʦ 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʣʫʯʰʠʤ ʨʘʟʚʠʪʠʝʤ ʠ ʫʚʝʣʠʯʝʥʥʦʡ ʙʠʦʤʘʩʩʦʡ ʨʘʩʪʝʥʠʡ, ʧʨʠʚʣʝʢʘʶʱʠʭ ʧʴʷʚʠʮʫ 

ʩʦʯʥʳʤʠ ʣʠʩʪʴʷʤʠ ʧʨʠ ʦʪʢʣʘʜʢʝ ʷʠʮ (ʚ ʩʚʷʟʠ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ).  

ɺ 2024 ʛ. ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʯʠʥʦʢ/100 ʩʪʝʙʣʝʡ ʥʘ 3, 7 ʠ 10 ʩʫʪʢʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʙʳʣʦ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʚʘʨʠʘʥʪʝ ʬʦʥ + 30 ʢʛ/ʛʘ MgSO4. ʄʠʥʠʤʘʣʴʥʦʝ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʠʪʝʣʝʡ ʚʦ ʚʩʝʭ 

ʩʨʦʢʘʭ ʫʯʝʪʘ ʚ 2023 ʛ. ʙʳʣʦ ʚ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ ʬʦʥ + ʜʠʤʝʪʦʘʪ, ʘ ʚ 2024 ʛ. ʚ ʚʘʨʠʘʥʪʝ 

ʬʦʥ+ʜʠʤʝʪʦʘʪ+30 ʢʛ/ʛʘ MgSO4. 

ʈʘʩʯʝʪʥʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʩʦʩʪʘʚʠʣʘ 16,3 ʮ/ʛʘ ʚ 2023 ʛ. ʠ 

12,9 ʮ/ʛʘ ʚ 2024ʛ. ʇʨʠ ʩʦʚʤʝʩʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʩʫʣʴʬʘʪʘ ʤʘʛʥʠʷ ʠ ʜʠʤʝʪʦʘʪʘ ʧʦʣʫʯʝʥʳ ʧʨʠʙʘʚʢʠ 

ʫʨʦʞʘʷ ʟʝʨʥʘ ʚ ʩʨʘʚʥʝʥʠʠ ʢʘʢ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ, ʪʘʢ ʠ ʩ ʩʫʣʴʬʘʪʦʤ ʤʘʛʥʠʷ ʙʝʟ ʦʙʨʘʙʦʪʦʢ. ɺ 

ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʠʤʝʪʦʘʪʘ ʩ 15 ʢʛ/ʛʘ MgSO4ʧʨʠʙʘʚʢʘ ʩʦʩʪʘʚʠʣʘ 52,8 % ʚ 2023 ʛ. ʠ 57,4 % ʚ 

2024 ʛ., ʘ ʚ ʚʘʨʠʘʥʪʝ ʩ 30 ʢʛ/ʛʘ MgSO4 ï 55,2 % ʚ 2023ʛ. ʠ 69,0 % ʚ 2024 ʛ.  ʆʙʱʝʝ ʩʥʠʞʝʥʠʝ 

ʫʨʦʞʘʡʥʦʩʪʠ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 2024 ʛʦʜʫ ʠ ʵʪʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʦʙʫʩʣʦʚʣʝʥʦ ʟʘʩʫʭʦʡ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. 
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 ʋʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ 

 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 

ʉʨʝʜʥʠʡ  

ʫʨʦʞʘʡ, 

ʮ/ʛʘ 

ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʷ 

ʮ/ʛʘ 
% ʢ  

ʢʦʥʪʨʦʣʶ 

2023 ʛʦʜ 

ʂʦʥʪʨʦʣʴ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʠ ʦʙʨʘʙʦʪʦʢ 16,3 - - 

ʌʦʥ (N45P45K45) 21,5 5,2 31,9 

ʌʦʥ+15 ʢʛ/ʛʘ MgSO4 23,1 6,8 41,7 

ʌʦʥ+30 ʢʛ/ʛʘ MgSO4 23,8 7,5 46,0 

ʌʦʥ +ʜʠʤʝʪʦʘʪ 22,6 6,3 38,7 

ʌʦʥ +ʜʠʤʝʪʦʘʪ+ 15 ʢʛ/ʛʘ MgSO4 24,9 8,6 52,8 

ʌʦʥ +ʜʠʤʝʪʦʘʪ + 30 ʢʛ/ʛʘ MgSO4 25,3 9,0 55,2 

ʅʉʈ0,5 = 0,7 

2024 ʛʦʜ 

ʂʦʥʪʨʦʣʴ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʠ ʦʙʨʘʙʦʪʦʢ 12,9 - - 

ʌʦʥ (N45P45K45) 15,7 2,8 21,7 

ʌʦʥ+15 ʢʛ/ʛʘ MgSO4 18,2 5,3 41,1 

ʌʦʥ+30 ʢʛ/ʛʘ MgSO4 19,4 6,5 50,4 

ʌʦʥ +ʜʠʤʝʪʦʘʪ 16,7 3,8 29,5 

ʌʦʥ +ʜʠʤʝʪʦʘʪ+ 15 ʢʛ/ʛʘ MgSO4 20,3 7,4 57,4 

ʌʦʥ +ʜʠʤʝʪʦʘʪ + 30 ʢʛ/ʛʘ MgSO4 21,8 8,9 69,0 

ʅʉʈ0,5 = 0,72 

 

ʆʪʙʦʨ ʧʨʦʙ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʩʪʘʪʦʯʥʳʭ ʢʦʣʠʯʝʩʪʚ ʜʠʤʝʪʦʘʪʘ ʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪʘ 

ʦʤʝʪʦʘʪʘ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʠ ʟʝʨʥʝ ʦʚʩʘ ʧʨʦʚʦʜʠʣʩʷ ʚ ʜʝʥʴ ʦʙʨʘʙʦʪʢʠ, ʘ ʪʘʢ ʞʝ ʯʝʨʝʟ 10, 20, 30 ʜʥʝʡ 

ʧʦʩʣʝ ʥʝʝ ʠ ʚ ʜʝʥʴ ʫʙʦʨʢʠ ʫʨʦʞʘʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ çʋʥʠʬʠʮʠʨʦʚʘʥʥʘʷ ʤʝʪʦʜʠʢʘ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʧʝʩʪʠʮʠʜʦʚ ʚ ʧʨʦʜʫʢʪʘʭ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʷʭ, ʢʦʨʤʘʭ, ʚʦʜʝ, ʧʦʯʚʝ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠè.  

2023 ʛʦʜ 

  

ʘ - ʜʠʤʝʪʦʘʪ ʙ - ʦʤʝʪʦʘʪ 

ʈʠʩ 1.ʉʦʜʝʨʞʘʥʠʝ ʜʠʤʝʪʦʘʪʘ (ʘ) ʠ ʦʤʝʪʦʘʪʘ (ʙ) ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʦʚʩʘ ʚ 2023 ʛʦʜʫ 

2024 ʛʦʜ 


