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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʩʦʩʪʦʷʥʠʝ ʧʨʦʙʣʝʤʳ ʦʮʝʥʢʠ ʟʘʩʦʣʝʥʠʷ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʟʘʩʦʣʝʥʥʳʭ 

ʧʦʯʚ. ɿʘʩʦʣʝʥʠʝ ï ʵʪʦ ʩʚʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʣʠʤʠʪʠʨʫʝʪ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ ʠ ʦʧʨʝʜʝʣʷʝʪ ʠʭ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. ɿʘʩʦʣʝʥʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʩʦʣʝʥʥʦ-ʩʦʣʦʥʮʦʚʳʝ ʧʦʯʚʳ ʟʘʥʠʤʘʶʪ 

ʦʢʦʣʦ 20% ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʈʦʩʩʠʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʘʭ (ʂʘʣʤʳʢʠʷ, 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ, ɼʘʛʝʩʪʘʥ) ʧʣʦʱʘʜʴ ʪʘʢʠʭ ʧʦʯʚ ʧʨʝʚʳʰʘʝʪ 40-50% 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ɿʘʩʦʣʝʥʠʝ ï ʵʪʦ ʜʠʥʘʤʠʯʥʳʡ ʧʨʦʮʝʩʩ, ʪʨʝʙʫʶʱʠʡ ʧʦʩʪʦʷʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʠ ʫʯʝʪʘ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ, ʧʨʠʤʝʥʷʝʤʦʡ ʚ ʈʦʩʩʠʠ ʠ ʨʷʜʝ ʜʨʫʛʠʭ 

ʩʪʨʘʥ ʧʦ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ, ʘ ʪʘʢʞʝ ʧʦ ʚʦʧʨʦʩʫ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʟʘʩʦʣʝʥʥʳʭ ʠ ʟʘʩʦʣʝʥʥʦ-

ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʪʝʨʠʘʣʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʠ ʤʝʪʦʜʦʚ ʠʭ ʮʠʬʨʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ. ʈʘʩʩʤʦʪʨʝʥ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʧʦʣʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʠ ʮʠʬʨʦʚʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠ,̫ ʘ ʪʘʢʞʝ ʦʧʳʪ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ʧʦ ʩʦʟʜʘʥʠʶ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ 

ʧʦʯʚʝʥʥʦ-ʩʦʣʝʚʦʡ ʢʘʨʪʳ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ (ʥʘ 

ʧʨʠʤʝʨʝ ɼʞʘʥʳʙʝʢʩʢʦʛʦ ʩʪʘʮʠʦʥʘʨʘ ʚ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ). ʇʦʢʘʟʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʮʠʬʨʦʚʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʩʦʣʦʥʮʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʈʘʙʦʪʘ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʠ ʤʝʪʦʜʘ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʚ ʮʝʣʷʭ ʫʯʝʪʘ 

ʧʣʦʱʘʜʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ, ʩʦʣʦʥʮʳ ʠ ʩʦʣʦʥʮʦʚʳʝ ʢʦʤʧʣʝʢʩʳ, ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ 

ʧʦʯʚ, ʦʮʝʥʢʘ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ. 

 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʦʙʦʙʱʠʪʴ ʤʘʪʝʨʠʘʣʳ ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʢʘʩʘʶʱʠʝʩʷ ʦʮʝʥʢʠ 

ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʚ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦʯʚ ʟʘʩʦʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʈʦʩʩʠʠ 

ʥʘ ʣʦʢʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʟʘʩʦʣʝʥʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʩʦʣʝʥʥʳʝ-ʩʦʣʦʥʮʦʚʳʝ ʧʦʯʚʳ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʶʞʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ (ʨʠʩ. 1). ʆʥʠ ʟʘʥʠʤʘʶʪ ʦʢʦʣʦ 20% ʧʣʦʱʘʜʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ (ʇʦʯʚʝʥʥʳʝ ʨʝʩʫʨʩʳ ʈʦʩʩʠʠ, 2010), ʧʨʠ ʵʪʦʤ ʚ ʨʷʜʝ ʨʝʛʠʦʥʦʚ 

(ʂʘʣʤʳʢʠʠ, ɸʩʪʨʘʭʘʥʩʢʦʡ, ʅʦʚʦʩʠʙʠʨʩʢʦʡ, ʂʫʨʛʘʥʩʢʦʡ, ʆʤʩʢʦʡ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ) ʧʣʦʱʘʜʴ 

ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ (ʚʢʣʶʯʘʷ ʧʦʯʚʳ ʩʦʣʦʥʮʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ) ʜʦʩʪʠʛʘʝʪ 40 ʠ ʙʦʣʝʝ ʧʨʦʮʝʥʪʦʚ 

ʦʪ ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ (ʪʘʙʣ. 1). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʟʘʩʦʣʝʥʠʝ ï ʵʪʦ ʦʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʚʦʡʩʪʚ ʘʨʠʜʥʳʭ ʠ 

ʩʝʤʠʘʨʠʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʈʦʩʩʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʮʝʩʩ ʟʘʩʦʣʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʜʝʛʨʘʜʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ 

ʟʘʩʫʰʣʠʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʈʦʩʩʠʠ. 

ʀ. ʉʘʙʦʣʴʯ ʚ ʤʦʥʦʛʨʘʬʠʠ çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʟʘʩʦʣʝʥʠʷ ʠ ʦʩʦʣʦʥʮʝʚʘʥʠʷ ʧʦʯʚè 

(1980) ʧʨʠʚʦʜʠʪ ʦʙʱʫʶ ʧʣʦʱʘʜʴ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʤʠʨʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 

950 ʤʣʥ. ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ (ʚ ʪʳʩ. ʛʘ): ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ï 17720, ʚ ʖʞʥʦʡ ɸʤʝʨʠʢʝ ï 

129165, ʚ ɸʬʨʠʢʝ ï 80538, ʖʞʥʦʡ ʠ ɿʘʧʘʜʥʦʡ ɸʟʠʠ ï 211448, ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ï 21521, 

ɸʚʩʪʨʘʣʠʠ ʠ ʆʢʝʘʥʠʠ ï 357508, ɽʚʨʦʧʝ ï 50804. ɺ ʵʪʦʡ ʞʝ ʤʦʥʦʛʨʘʬʠʠ ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ 

ʦ ʧʣʦʱʘʜʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʚ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʙʳʚʰʝʛʦ ʉʉʉʈ. 
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ʈʠʩ. 1. ʂʘʨʪʘ-ʩʭʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʚ ʧʨʝʜʝʣʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʫʙʲʝʢʪʦʚ ʈʌ. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ. I ï ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ 

ʝʜʠʥʠʮʳ ʈʌ; II  ï ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʝʜʠʥʠʮʳ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

(ʚʩʪʨʝʯʘʶʪʩʷ) ʟʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ; III  ï ʩʫʙʲʝʢʪʳ ʈʌ: 1 ï ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ, 2 ï 

ɹʝʣʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ, 3 ï ɺʦʨʦʥʝʞʩʢʘʷ ʦʙʣʘʩʪʴ, 4 ï ʂʫʨʩʢʘʷ ʦʙʣʘʩʪʴ, 5 ï ʃʠʧʝʮʢʘʷ ʦʙʣʘʩʪʴ, 

6 ï ʊʘʤʙʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, 7 ï ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, 8 ï ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ, 9 ï ʉʘʤʘʨʩʢʘʷ 

ʦʙʣʘʩʪʴ, 10 ï ʇʝʥʟʝʥʩʢʘʷ ʦʙʣʘʩʪʴ, 11 ï ʉʘʨʘʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, 12 ï ʋʣʴʷʥʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, 13 ï 

ʨʝʩʧʫʙʣʠʢʘ ʂʘʣʤʳʢʠʷ, 14 ï ʨʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ, 15 ï ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, 16 ï ʨʝʩʧʫʙʣʠʢʘ 

ɸʜʳʛʝʷ, 17 ï ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ, 18 ï ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʘʷ ʨʝʩʧʫʙʣʠʢʘ, 19 ï ʈʦʩʪʦʚʩʢʘʷ 

ʦʙʣʘʩʪʴ, 20 ï ʨʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ, 21 ï ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ ʨʝʩʧʫʙʣʠʢʘ, 22 ï ʨʝʩʧʫʙʣʠʢʘ 

ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ, 23 ï ʏʝʯʝʥʩʢʘʷ ʠ ʀʥʛʫʰʩʢʘʷ ʨʝʩʧʫʙʣʠʢʠ, 24 ï ʂʫʨʛʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, 25 ï 

ʆʨʝʥʙʫʨʛʩʢʘʷ ʦʙʣʘʩʪʴ, 26 ï ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, 27 ï ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, 28 ï 

ʨʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ, 29 ï ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, 30 ï ʨʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ, 31 ï ʂʝʤʝʨʦʚʩʢʘʷ 

ʦʙʣʘʩʪʴ, 32 ï ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ, 33 ï ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ, 34 ï ʊʶʤʝʥʩʢʘʷ ʦʙʣʘʩʪʴ, 35 ï 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ, 36 ï ʨʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʠʷ, 37 ï ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ, 38 ï ʋʩʪʴ-ʆʨʜʳʥʩʢʠʡ 

ɸʚʪʦʥʦʤʥʳʡ ɹʫʨʷʪʩʢʠʡ ʦʢʨʫʛ, 39 ï ʏʠʪʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, 40 ï ʨʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ, 41 ï 

ʨʝʩʧʫʙʣʠʢʘ ʊʫʚʘ, 42 ï ʨʝʩʧʫʙʣʠʢʘ ʉʘʭʘ (ʗʢʫʪʠʷ). Fig. 1. The schematic map of saline soils 

extension on Russian agricultural grounds. Legend. I ï the administrative units, II ï the 

administrative units with saline soils, III ï the subjects of the Russian Federation: 1 ï Arkhangelsk 

Oblast, 2 ï Belgorod Oblast, 3 ï Voronezh Oblast, 4 ï Kursk Oblast, 5 ï Lipetsk Oblast, 6 ï 

Tambov Oblast, 7 ï Astrakhan Oblast, 8 ï Volgograd Oblast, 9 ï Samara Oblast, 10 ï Penza 

Oblast, 11 ï Saratov Oblast, 12 ï Ulyanovsk Oblast, 13 ï Republic of Kalmykia, 14 ï Republic of 

Tatarstan, 15 ï Krasnodar Krai, 16 ï Republic of Adygea, 17 ï Stavropol Krai, 18 ï Karachay-

Cherkess Republic, 19 ï Rostov Oblast, 20 ï Republic of Dagestan, 21 ï Kabardino-Balkar 

Republic, 22 ï Republic of North Ossetia-Alania, 23 ï Chechen and Ingushetia Republics, 24 ï 

Kurgan Oblast, 25 ï Orenburg Oblast, 26 ï Sverdlovsk Oblast, 27 ï Chelyabinsk Oblast, 28 ï 

Republic of Bashkortostan, 29 ï Altai Krai, 30 ï Altai Republic, 31 ï Kemerovo Oblast, 32 ï 

Novosibirsk Oblast, 33 ï Omsk Oblast, 34 ï Tyumen Oblast, 35 ï Krasnoyarsk Krai, 36 ï Republic 

of Khakassia, 37 ï Irkutsk Oblast, 38 ï Ust-Orda Autonomic Buryat Okrug, 39 ï Chita Oblast, 40 ï 

Republic of Buryatia, 41 ï Tuva Republic, 42 ï Sakha (Yakutia) Republic. 
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ʊʘʙʣʠʮʘ 1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʠ ʧʦʯʚ ʩʦʣʦʥʮʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʪʳʩ. ʛʘ) ʚ 

ʧʨʝʜʝʣʘʭ ʩ/ʭ ʫʛʦʜʠʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ ʈʦʩʩʠʠ ʧʦ ʜʘʥʥʳʤ ʥʘ 01.01.1996 ʛ. 

(ʂʘʯʝʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ é, 1996). Table 1. The distribution of salt-affected soils and 

solonetzic complexes (ths. ha) within agricultural lands of Russia administrative regions (as on 

01.01.1996; Qualitative assessment é, 1996). 
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1 2 3 4 5 6 7 8 9 10 11 
ʉɽɺɽʈʅʓʁ 

ʈɸʁʆʅ:*  
2259 2171.7 5.10 ʥʝ ʦʧʨ. 2.4 2.7 ʥʝ ʦʧʨ. ʥʝ ʦʧʨ. ʥʝ ʦʧʨ. ʥʝ ʦʧʨ. 

ɸʨʭʘʥʛʝʣʴʩʢʘʷ 

ʦʙʣ. 
551.4 545 5.10 ʥʝ ʦʧʨ. 2.4 2.7 ʥʝ ʦʧʨ. ʥʝ ʦʧʨ. ʥʝ ʦʧʨ. ʥʝ ʦʧʨ. 

ʎɽʅʊʈɸʃʔʅʆ-

ʏɽʈʅʆɿɽʄʅʓ

ʁ ʈɸʁʆʅ: 
11664.5 11664.5 68.7 1.6 14.6 52.5 339.6 204.2 108.6 26.8 

ɹʝʣʛʦʨʦʜʩʢʘʷ 

ʦʙʣ. 
1827.8 1827.8 0.2 ʥʝ ʦʧʨ. 0.20 ʥʝ ʦʧʨ. 44.3 35.4 7.4 1.5 

ɺʦʨʦʥʝʞʩʢʘʷ 

ʦʙʣ. 
3594.5 3594.5 57 0.6 9.3 47.1 273.1 163.1 88 22 

ʂʫʨʩʢʘʷ ʦʙʣ. 2105.2 2105.2 ʥʝ ʦʧʨ. ʥʝ ʦʧʨ. 
ʥʝ 

ʦʧʨ. 
ʥʝ ʦʧʨ. 1.40 ʥʝ ʦʧʨ. 1.4 ʥʝ ʦʧʨ. 

ʃʠʧʝʮʢʘʷ ʦʙʣ. 1731.5 1731.5 4.8 ʥʝ ʦʧʨ. 0.6 4.2 9.1 2.2 6 0.9 

ʊʘʤʙʦʚʩʢʘʷ 

ʦʙʣ. 
2405.5 2405.5 6.7 1 4.5 1.2 12.7 4.5 5.8 2.4 

ʇʦʚʦʣʞʩʢʠʡ 

ʨʘʡʦʥ: 
35908.5 35885.8 5337.7 70.2 1596.4 3671.1 9719.6 3120.3 2834.5 3764.8 

ɸʩʪʨʘʭʘʥʩʢʘʷ 

ʦʙʣ. 
2357 2353.8 937.1 9.8 199.7 727.6 679.7 237.6 205.1 237 

ɺʦʣʛʦʛʨʘʜʩʢʘʷ 

ʦʙʣ. 
7971.4 7971.4 1310.1 13.2 180.4 1116.5 3273 1144.1 1218.5 910.4 

ʉʘʤʘʨʩʢʘʷ ʦʙʣ. 3359.7 3353.8 103.6 0.6 11.5 91.5 149.4 61.6 31.8 56 

ʇʝʥʟʝʥʩʢʘʷ 

ʦʙʣ. 
2739.2 2737.4 19.1 ʥʝ ʦʧʨ. 2.9 ʥʝ ʦʧʨ. 20.6 4.4 3.2 13 

ʉʘʨʘʪʦʚʩʢʘʷ 

ʦʙʣ. 
7877 7877 281.4 0.2 9.8 271.4 1233 467.1 411.1 354.8 

ʋʣʴʷʥʦʚʩʢʘʷ 

ʦʙʣ. 
2109.8 2109.8 6.5 ʥʝ ʦʧʨ. 0.5 6.0 18.5 13.4 4.6 0.5 

ʈʝʩʧʫʙʣʠʢʘ 

ʂʘʣʤʳʢʠʷ 
5421.4 5418 2653.2 43.2 1191.6 1418.4 4342.2 1187.7 961.4 2193.1 

ʈʝʩʧʫʙʣʠʢʘ 

ʊʘʪʘʨʩʪʘʥ 
4073 4064.6 26.7 3.2 

ʥʝ 

ʦʧʨ. 
23.5 3.2 3.2 ʥʝ ʦʧʨ. ʥʝ ʦʧʨ. 
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1 2 3 4 5 6 7 8 9 10 11 

ʉɽɺɽʈʆ-

ʂɸɺʂɸɿʂʀʁ 

ʈɸʁʆʅ: 
22079.4 21840.4**  3272.6 154.7 745.8 2372.1 2575.6 1058.2 975.5 542.3 

ʂʨʘʩʥʦʜʘʨʩʢʠʡ 

ʢʨʘʡ 
4209.8 4209.8 166.3 4.2 35.5 126.6 73.9 44.5 17.7 11.7 

ʈʝʩʧʫʙʣʠʢʘ 

ɸʜʳʛʝʷ 
280.4 275.3 2.1 ʥʝ ʦʧʨ. 0.2 1.9 5.1 0.2 4.2 0.7 

ʉʪʘʚʨʦʧʦʣʴ-

ʩʢʠʡ ʢʨʘʡ 
5382 5382 1180.3 18.0 241.5 920.8 769.5 339.4 213.9 216.2 

ʂʘʨʘʯʘʝʚʦ-

ʏʝʨʢʝʩʩʢʘʷ 

ʈʝʩʧʫʙʣʠʢʘ 

510 509.8 16.1 ʥʝ ʦʧʨ. 0.2 15.9 14 13.9 0.1 ʥʝ ʦʧʨ. 

ʈʦʩʪʦʚʩʢʘʷ ʦʙʣ. 7771.1 7771.1 305.1 12.4 62.5 230.2 1632.1 639 708.3 284.8 

ʈʝʩʧʫʙʣʠʢʘ 

ɼʘʛʝʩʪʘʥ 
2804.9 2746.4 1526.3 120.1 392.8 1013.4 81 21.2 30.9 28.9 

ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʩʢʘʷ 

ʈʝʩʧʫʙʣʠʢʘ 

639 638.5 58.2 ʥʝ ʦʧʨ. 2.9 55.3 ʥʝ ʦʧʨ. ʥʝ ʦʧʨ. ʥʝ ʦʧʨ. ʥʝ ʦʧʨ. 

ʈʝʩʧʫʙʣʠʢʘ 

ʉʝʚʝʨʥʘʷ 

ʆʩʝʪʠʷ 

311.9 307.5 18.2 ʥʝ ʦʧʨ. 10.2 8.0 ʥʝ ʦʧʨ. ʥʝ ʦʧʨ. ʥʝ ʦʧʨ. ʥʝ ʦʧʨ. 

ʏʝʯʝʥʩʢʘʷ ʠ 

ʀʥʛʫʰʩʢʘʷ 

ʈʝʩʧʫʙʣʠʢʠ 

170.3 ʥʝʪ ʜʘʥʥʳʭ 

ʋʈɸʃʔʉʂʀʁ 
ʈɸʁʆʅ: 

29524.5 29270.2 1342.1 74.3 184.7 1083.1 3721 1178.5 738.7 1803.8 

ʂʋʈɻɸʅʉʂɸʗ 

ʆɹʃ. 
3894.2 3894.2 392.5 34.4 46.6 311.5 1128.6 194.6 97.5 836.5 

ʆʈɽʅɹʋʈɻ-

ʉʂɸʗ ʆɹʃ. 
9986 9986 632.1 2.2 91.3 538.6 1659.1 662.2 465.7 531.2 

ʉɺɽʈɼʃʆɺ-

ʉʂɸʗ ʆɹʃ. 
1973.2 1691.3 17 0.7 0.2 16.1 8.4 ʥʝ ʦʧʨ. 0.9 7.5 

ʏɽʃʗɹʀʅʉʂɸʗ 

ʆɹʃ. 
3882.2 3760.2 274.6 36.2 41.1 197.3 894.1 309.4 171.6 413.1 

ʈɽʉʇʋɹʃʀʂɸ 

ɹɸʐʂʆʈ-

ʊʆʉʊɸʅ 
5994.4 5994.4 25.9 0.8 5.5 19.6 30.8 12.3 3 15.5 

ɿɸʇɸɼʅʆʉʀɹʀ

ʈʉʂʀʁ ʈɸʁʆʅ: 
29754.2 29243.8 5148.8 345.8 1076.1 3726.9 6396.3 2368.5 891.4 3136.4 

ɸʃʊɸʁʉʂʀʁ 

ʂʈɸʁ 
9089.4 9082.4 982.7 44.9 204.6 733.2 807.2 367.6 145.3 294.3 

ʈɽʉʇʋɹʃʀʂɸ 

ɸʃʊɸʁ 
1267.3 1079.4 52.8 4.5 4.0 44.3 ʥʝ ʦʧʨ. ʥʝ ʦʧʨ. ʥʝ ʦʧʨ. ʥʝ ʦʧʨ. 

ʂɽʄɽʈʆɺʉʂɸʗ 

ʆɹʃ. 
1994.6 1968.4 19.5 0.4 1.3 17.8 63.4 56.7 1.1 5.6 

ʅʆɺʆʉʀɹʀʈ-

ʉʂɸʗ ʆɹʃ. 
7285.6 7284.5 2146 167.6 556.6 1421.8 3013.1 1385.7 108.9 1518.5 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1. 
 

1 2 3 4 5 6 7 8 9 10 11 

ʆʤʩʢʘʷ ʦʙʣ. 5924.8 5924.8 1661.2 104.6 216.4 1340.2 1948.5 313.4 582.7 1052.4 

ʊʶʤʝʥʩʢʘʷ 

ʦʙʣ. 
2900.6 2900.6 286.6 23.8 93.2 169.6 564.1 255.1 43.4 265.6 

ɺʆʉʊʆʏʅʆ-

ʉʀɹʀʈʉʂʀʁ 

ʈɸʁʆʅ: 

18231.5 17973.6 716 91.3 241.2 383.5 178.2 69.6 54.2 54.4 

ʂʨʘʩʥʦʷʨʩʢʠ

ʡ ʢʨʘʡ 
4243.7 4193.6 31.9 6.9 5 20 27.4 4.4 17.1 5.9 

ʍʘʢʘʩʠʷ 1421.5 1421.5 124.8 22.6 53.5 48.7 59.6 6.1 15.8 37.7 

ʀʨʢʫʪʩʢʘʷ 

ʦʙʣ. 
1438.8 1370 59.8 2.2 39.3 18.3 0.8 

ʥʝ 

ʦʧʨ. 
0.8 

ʥʝ 

ʦʧʨ. 

ʋʩʪʴ-ʆʨʜʳʥ-

ʩʢʠʡ ɹʫʨʷʪ-

ʩʢʠʡ ɸʆ 

722 716.4 29.5 1.8 0.2 27.5 1.8 
ʥʝ 

ʦʧʨ. 
1.8 

ʥʝ 

ʦʧʨ. 

ʏʠʪʠʥʩʢʘʷ 

ʦʙʣ. 
5163.4 5163.4 128 11.5 0.4 116.1 59.9 53.6 3.9 2.4 

ʈʝʩʧʫʙʣʠʢʘ 

ɹʫʨʷʪʠʷ 
2169.9 2040.5 173.5 24.6 130.7 18.2 23.1 

ʥʝ 

ʦʧʨ. 
14.8 8.3 

ʈʝʩʧʫʙʣʠʢʘ 3068.2 3068.2 168.5 21.7 12.1 134.7 5.6 5.5 
ʥʝ 

ʦʧʨ. 
0.1 

ɼɸʃʔʅɽɺʆʉʊʆ-

ʏʅʓʁ ʈɸʁʆʅ: 
5302.9 5125.2 413.2 22.2 259.7 131.3 8.4 4.1 3.4 0.9 

ʈɽʉʇʋɹʃʀʂɸ 

ʉɸʍɸ 
1165 1077.3 413.2 22.2 259.7 131.3 8.4 4.1 3.4 0.9 

ʈʆʉʉʀʗ 
183416.

3 

181860.4 

**  

16304.

2 
760.1 4120.9 

11423.

2 
22938.7 8012.6 5596.7 9329.4 

ʅɽʏɽʈʅʆ-

ɿɽʄʔɽ 
36718.5 36492.5 22.1 0.7 2.6 18.8 8.4 

ʥʝ 

ʦʧʨ. 
0.9 7.5 

ʇʨʠʤʝʯʘʥʠʷ ʢ ʪʘʙʣʠʮʝ 1: * ï ɺ ʢʘʞʜʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʡʦʥʝ ʧʝʨʝʯʠʩʣʝʥʳ ʪʦʣʴʢʦ ʪʝ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʝʜʠʥʠʮʳ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʟʘʩʦʣʝʥʥʳʭ ʠ ʩʦʣʦʥʮʦʚʳʭ 

ʧʦʯʚ; **  ï ʧʣʦʱʘʜʴ ʩ/ʭ ʫʛʦʜʠʡ ʠ ʧʣʦʱʘʜʴ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩ/ʭ ʫʛʦʜʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ 

ʜʘʥʳ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʚʭʦʜʷʱʠʭ ʚ ʨʘʡʦʥʳ ʦʙʣʘʩʪʝʡ, ʢʨʘʝʚ ʠ ʨʝʩʧʫʙʣʠʢ. Notes to table 1: * ï 

within each region, only those administrative units are listed, which have saline and solonetzic soils; 

** ï the areas of every investigated agricultural lands of administrative regions are given with 

inclusion of all subregions (oblasts, krais, republics). 

 

ʇʨʠ ʵʪʦʤ ʀ. ʉʘʙʦʣʴʯ ʧʦʜʯʝʨʢʠʚʘʣ (ʉʘʙʦʣʴʯ, 1980; Szabolcs, 1989), ʯʪʦ ʵʪʠ ʮʠʬʨʳ ʜʘʶʪ 

ʣʠʰʴ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʘʩʰʪʘʙʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʚ ʩʚʷʟʠ 

ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʩʘʤʦʛʦ ʧʦʥʷʪʠʷ çʟʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳè, ʘ ʪʘʢʞʝ ʚ ʩʚʷʟʠ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʤʝʪʦʜʘʤʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʫʯʝʪʘ ʪʘʢʠʭ ʧʦʯʚ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, 

ʧʦʵʪʦʤʫ ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʜʘʥʥʳʝ ʧʣʦʭʦ ʩʦʧʦʩʪʘʚʠʤʳ. 

ɸʥʘʣʠʟʠʨʫʷ ʩʦʩʪʦʷʥʠʝ ʧʨʦʙʣʝʤʳ ʧʦ ʦʮʝʥʢʝ ʠ ʫʯʝʪʫ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʠ ʥʘ ʥʘʯʘʣʦ XXI  ʚʝʢʘ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʝʝ: ʩʚʝʜʝʥʠʷ ʦʙ ʦʮʝʥʢʝ ʩʚʦʡʩʪʚ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʧʫʙʣʠʢʘʮʠʷʭ ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 
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ʚ ʧʫʙʣʠʢʘʮʠʠ çʇʦʯʚʝʥʥʳʝ ʨʝʩʫʨʩʳ ʈʦʩʩʠʠè (2010), ʦʧʠʨʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʤʘʪʝʨʠʘʣʳ 

ʩʝʨʝʜʠʥʳ ʠ ʢʦʥʮʘ ʍʍ ʚʝʢʘ. ʅʝʩʦʤʥʝʥʥʦ, ʵʪʠ ʜʘʥʥʳʝ ʪʨʝʙʫʶʪ ʦʙʥʦʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ. 

ɺ ʦʩʥʦʚʫ ʩʪʘʪʴʠ ʧʦʣʦʞʝʥʳ ʨʘʟʨʘʙʦʪʢʠ ʩʦʪʨʫʜʥʠʢʦʚ ʦʪʜʝʣʘ ʛʝʥʝʟʠʩʘ ʠ ʤʝʣʠʦʨʘʮʠʠ 

ʟʘʩʦʣʝʥʥʳʭ ʠ ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚ ʇʦʯʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤʝʥʠ ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ 

ʧʣʘʥʝ ʨʘʙʦʪ ʠʥʩʪʠʪʫʪʘ. 

ʂ ʯʠʩʣʫ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʰʝʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʤʳ ʦʪʥʦʩʠʤ ʜʚʝ 

ʥʠʞʝʧʨʠʚʝʜʝʥʥʳʝ. 

1. ʆʙʥʦʚʣʝʥʠʝ ʝʜʠʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʮʝʥʢʝ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʈʦʩʩʠʠ. 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʜʨʫʛʠʭ ʩʪʨʘʥ ʤʠʨʘ, ʯʪʦʙʳ 

ʩʜʝʣʘʪʴ ʜʘʥʥʳʝ ʦ ʧʦʯʚʘʭ ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥ ʩʦʧʦʩʪʘʚʠʤʳʤʠ. ʊʘʢʠʝ ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʪʨʝʙʫʶʪʩʷ ʜʣʷ ʫʯʝʪʘ ʧʦʯʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʟʘʩʦʣʝʥʥʳʤ 

ʧʦʯʚʘʤ ʈʦʩʩʠʠ, ʢʦʪʦʨʘʷ ʤʦʛʣʘ ʙʳ ʚʦʡʪʠ ʚ ʝʜʠʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʧʦ ʟʘʩʦʣʝʥʥʳʤ ʧʦʯʚʘʤ ʤʠʨʘ. 

2. ʉʦʟʜʘʥʠʝ ʤʝʪʦʜʠʢʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ʫʯʝʪʘ ʧʣʦʱʘʜʝʡ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ, ʢʦʪʦʨʘʷ 

ʜʦʣʞʥʘ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʝʜʠʥʦʤ ʧʦʜʭʦʜʝ ʢ ʦʮʝʥʢʝ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʠ ʥʘ ʩʧʝʮʠʘʣʴʥʦʡ ʤʝʪʦʜʠʢʝ 

ʧʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʶ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʘʥʘʣʠʟʝ ʤʘʪʝʨʠʘʣʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʘʢʦʡ ʤʝʪʦʜʠʢʠ, ʧʨʦʰʝʜʰʝʡ ʧʨʦʚʝʨʢʫ ʚ ʟʦʥʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʠ ʤʠʨʘ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

ʅʝʢʦʪʦʨʳʝ ʧʦʜʭʦʜʳ ʢ ʩʦʟʜʘʥʠʶ ʵʪʦʡ ʤʝʪʦʜʠʢʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʳʭ 

ʤʝʪʦʜʘʭ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘʤʠ ʨʘʥʝʝ ʥʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ ʉʨʝʜʥʝʡ ɸʟʠʠ (ʄʝʪʦʜʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ..., 1985; ʇʘʥʢʦʚʘ, ʉʦʣʦʚʴʝʚ, 1993; ʇʘʥʢʦʚʘ ʠ ʜʨ., 2016) ʠ ʥʘ ʦʨʦʰʘʝʤʳʭ 

ʟʝʤʣʷʭ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ (ɻʦʨʦʭʦʚʘ, 1992; ɻʦʨʦʭʦʚʘ ʠ ʜʨ., 1999). ʅʘʠʙʦʣʝʝ ʧʨʦʨʘʙʦʪʘʥ 

ʚʦʧʨʦʩ ʧʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʶ ʠ ʫʯʝʪʫ ʧʣʦʱʘʜʝʡ ʮʝʣʠʥʥʳʭ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʩʦʣʦʥʮʦʚʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʇʨʠʢʘʩʧʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʄ.ɺ. ʂʦʥʶʰʢʦʚʦʡ (2010) ʠ ʚ ʝʝ 

ʤʦʥʦʛʨʘʬʠʠ (2014). ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʳ ʧʦʩʣʝʜʥʠʭ ʣʝʪ 

ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʤʳ ʧʣʘʥʠʨʫʝʤ ʧʦʣʦʞʠʪʴ ʚ ʦʩʥʦʚʫ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚ ʇʦʯʚʝʥʥʦʤ ʠʥʩʪʠʪʫʪʝ ʠʤ. ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ ʧʦʜʭʦʜʦʚ ʧʦ ʦʮʝʥʢʝ, ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʶ ʠ 

ʫʯʝʪʫ ʧʣʦʱʘʜʝʡ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ.  

 

1. ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ: ʦʮʝʥʢʘ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ 

1.1. ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʚ 

ʇʦʯʚʝʥʥʦʤ ʠʥʩʪʠʪʫʪʝ ʠʤʝʥʠ ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ 

 

ʉ ʤʦʤʝʥʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʇʦʯʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤ. ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ ʧʨʦʙʣʝʤʘ ʠʟʫʯʝʥʠʷ 

ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʷʚʣʷʣʘʩʴ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʠ ʧʦʥʳʥʝ ʚ ʩʪʝʥʘʭ ʠʥʩʪʠʪʫʪʘ. 

ɿʜʝʩʴ ʨʘʙʦʪʘʣʠ ʨʦʜʦʥʘʯʘʣʴʥʠʢʠ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʯʚʝʥʥʦʡ ʥʘʫʢʠ: ɹ.ɹ. ʇʦʣʳʥʦʚ, 

ɺ.ɸ. ʂʦʚʜʘ, ɸ.ʅ. ʈʦʟʘʥʦʚ, ɺ.ɺ. ɽʛʦʨʦʚ, ʀ.ʅ. ɸʥʪʠʧʦʚ-ʂʘʨʘʪʘʝʚ, ɽ.ʅ. ʀʚʘʥʦʚʘ, 

ʅ.ʀ. ɹʘʟʠʣʝʚʠʯ, ʌ.ʀ. ʂʦʟʣʦʚʩʢʠʡ, ɹ.ɸ. ɿʠʤʦʚʝʮ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʩʦʪʨʫʜʥʠʢʠ, ʢʦʪʦʨʳʝ 

ʩʦʟʜʘʣʠ ʰʢʦʣʫ ʧʦʯʚʦʚʝʜʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʠʟʫʯʝʥʠʝʤ, ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝʤ ʠ ʤʝʣʠʦʨʘʮʠʝʡ 

ʟʘʩʦʣʝʥʥʳʭ ʠ ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʜʝʣ ʛʝʥʝʟʠʩʘ ʠ ʤʝʣʠʦʨʘʮʠʠ ʟʘʩʦʣʝʥʥʳʭ 

ʠ ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚ ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʦʪʜʝʣʦʚ ʠʥʩʪʠʪʫʪʘ ʠ ʚʝʜʫʱʠʭ ʢʦʣʣʝʢʪʠʚʦʚ 

ʩʪʨʘʥʳ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʭ ʵʪʫ ʪʝʤʘʪʠʢʫ. ʄʝʪʦʜʳ ʦʮʝʥʢʠ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ, ʧʨʝʜʣʦʞʝʥʥʳʝ 

ʩʦʪʨʫʜʥʠʢʘʤʠ ʦʪʜʝʣʘ ʅ.ʀ. ɹʘʟʠʣʝʚʠʯ ʠ ɽ.ʀ. ʇʘʥʢʦʚʦʡ ʚ 1960-ʭ ʛʦʜʘʭ (ɹʘʟʠʣʝʚʠʯ, ʇʘʥʢʦʚʘ, 

1968, 1972), ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʪʘʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʨʫʢʦʚʦʜʩʪʚʘʤʠ ʧʦ ʦʮʝʥʢʝ ʟʘʩʦʣʝʥʥʳʭ 

ʧʦʯʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʚ ʥʘʫʯʥʳʭ, ʫʯʝʙʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʦʣʣʝʢʪʠʚʘʭ. ʕʪʠ 

ʤʝʪʦʜʳ ʚʦʰʣʠ ʚʦ ʚʩʝ ʠʥʩʪʨʫʢʮʠʠ, ʫʪʚʝʨʞʜʝʥʥʳʝ ʄʠʥʩʝʣʴʭʦʟʦʤ ʠ ʄʠʥʚʦʜʭʦʟʦʤ ʉʉʉʈ, ʘ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ï ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʯʚ ʉʉʉʈ (1977) ʠ ʈʦʩʩʠʠ (2004). 

ɺ ʦʪʜʝʣʝ ʛʝʥʝʟʠʩʘ ʠ ʤʝʣʠʦʨʘʮʠʠ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʙʳʣʠ ʦʙʦʙʱʝʥʳ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʳ 

ʤʝʪʦʜʳ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ (ʍʠʪʨʦʚ, ʇʦʥʠʟʦʚʩʢʠʡ, 1990). ʆʩʦʙʦʝ 
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ʚʥʠʤʘʥʠʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʅ.ɹ. ʍʠʪʨʦʚ ʫʜʝʣʷʝʪ ʧʦʣʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ 

(ʍʠʪʨʦʚ ʠ ʜʨ., 2013), ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʶ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʟʘʩʦʣʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʟʘ 

ʨʫʙʝʞʦʤ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʥʘʟʚʘʪʴ ʨʘʙʦʪʳ ʅ.ɻ. ʄʠʥʘʰʠʥʦʡ (1979) ʧʦ ʠʟʫʯʝʥʠʶ ʠ ʤʝʣʠʦʨʘʮʠʠ 

ʛʠʧʩʦʥʦʩʥʳʭ ʧʦʯʚ. 

ɽʱʝ ʦʜʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʠʟʫʯʝʥʠʠ ʟʘʩʦʣʝʥʥʭr ʧʦʯʚ ʪʨʘʜʠʮʠʦʥʥʦ ʘʢʪʠʚʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʦʪʜʝʣʝ ʛʝʥʝʟʠʩʘ ʠ ʤʝʣʠʦʨʘʮʠʠ ʟʘʩʦʣʝʥʥʳʭ ʠ ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚ ï ʵʪʦ ʤʝʪʦʜ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦʯʚ ʜʣʷ ʫʯʝʪʘ ʟʘʥʠʤʘʝʤʳʭ ʠʤʠ ʧʣʦʱʘʜʝʡ. ʇʝʨʚʳʝ ʢʘʨʪʳ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ 

ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ ʙʳʣʠ ʩʦʟʜʘʥʳ ʩʦʪʨʫʜʥʠʢʘʤʠ ʦʪʜʝʣʘ: 

ɺ.ɸ. ʂʦʚʜʘ ʠ ʅ.ʀ. ʂʦʥʪʦʨʩʢʘʷ ʩʦʟʜʘʣʠ ʦʙʟʦʨʥʳʝ ʩʭʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʉʉʈ (ʂʦʚʜʘ, 1946; ʂʦʥʜʦʨʩʢʘʷ, 1965). ɺ 70-ʭ ʛʦʜʘʭ 

ʍʍ ʚʝʢʘ ʧʦ ʧʨʦʛʨʘʤʤʝ ʌɸʆ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʧʝʨʚʘʷ ʢʘʨʪʘ ʪʠʧʦʚ ʭʠʤʠʟʤʘ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ 

ʉʉʉʈ ʚ ʤʘʩʰʪʘʙʝ 1:2500000 (1976). ɺ ʩʦʟʜʘʥʠʠ ʢʘʨʪʳ ʫʯʘʩʪʚʦʚʘʣʠ ʩʦʪʨʫʜʥʠʢʠ 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ ʧʦʯʚʝʥʥʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʥʦ ʧʨʦʛʨʘʤʤʘ ʨʘʙʦʪ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʢʘʨʪʳ ʚʝʣʠʩ ɹ

ʩʦʪʨʫʜʥʠʢʘʤʠ ʦʪʜʝʣʘ ʛʝʥʝʟʠʩʘ ʠ ʤʝʣʠʦʨʘʮʠʠ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ɺ.ɺ. ɽʛʦʨʦʚʘ ʠ ʅ.ʀ. ɹʘʟʠʣʝʚʠʯ. ɹʦʣʴʰʠʤ ʜʦʩʪʠʞʝʥʠʝʤ ʩʦʪʨʫʜʥʠʢʦʚ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ 

ʢʘʨʪʳ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʈʦʩʩʠʠ (2003), ʩʦʩʪʘʚʣʝʥʥʦʡ ʥʘ ʢʦʥʪʫʨʥʦʡ ʦʩʥʦʚʝ ʇʦʯʚʝʥʥʦʡ ʢʘʨʪʳ 

ʈʉʌʉʈ ʚ ʤʘʩʰʪʘʙʝ 1:2500000 ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɺ.ʄ. ʌʨʠʜʣʘʥʜʘ (1988). ʅʘ ʥʝʡ ʦʪʦʙʨʘʞʝʥ 

ʧʨʦʮʝʥʪ ʫʯʘʩʪʠʷ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʠ ʭʠʤʠʟʤ ʟʘʩʦʣʝʥʠʷ. ʇʨʠ ʝʝ ʩʦʟʜʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʠʥʬʦʨʤʘʮʠ ʁ ʦ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ, ʚʟʷʪʫʶ ʩ ʧʦʯʚʝʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʢʘʨʪ ʄ 1:500000 

(ʉʦʶʟʚʦʜʧʨʦʝʢʪ, 1987). ʈʘʙʦʪʫ ʥʘʜ ʦʮʠʬʨʦʚʢʦʡ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ ʥʦʚʦʡ ʢʘʨʪʳ ʟʘʩʦʣʝʥʠʷ ʚ 

2009 ʛʦʜʫ ʧʨʦʚʝʣʠ ʅ.ɹ. ʍʠʪʨʦʚ, ɼ.ʀ. ʈʫʭʦʚʠʯ ʠ ʜʨʫʛʠʝ. 

ʂʨʦʤʝ ʩʦʟʜʘʥʠʷ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʚ ʦʪʜʝʣʝ ʧʦʩʪʦʷʥʥʦ ʧʨʦʚʦʜʠʣʘʩʴ 

ʨʘʙʦʪʘ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʚ ʢʨʫʧʥʳʭ ʤʘʩʰʪʘʙʘʭ. 

ʅ.ʀ. ɹʘʟʠʣʝʚʠʯ ʠ ɽ.ʀ. ʇʘʥʢʦʚʘ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʩʦʟʜʘʥʠʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʫʢʦʚʦʜʩʪʚ ʧʦ ʵʪʦʡ 

ʪʝʤʝ (ʆʙʱʝʩʦʶʟʥʘʷ ʠʥʩʪʨʫʢʮʠʷ ..., 1973). 

ɽʱʝ ʚ 1950-ʭ ʛʦʜʘʭ ʄ.ʉ. ʉʠʤʘʢʦʚʘ (1959) ʨʘʟʨʘʙʘʪʳʚʘʣʘ ʧʨʦʙʣʝʤʫ ʩʦʣʦʥʮʦʚ, ʚʧʝʨʚʳʝ 

ʠʩʧʦʣʴʟʦʚʘʚ ʘʵʨʦʬʦʪʦʩʥʠʤʢʠ ʜʣʷ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦʯʚ ʩʦʣʦʥʮʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. ʇʦʟʞʝ ʙʳʣʘ ʠʟʜʘʥʘ ʤʝʪʦʜʠʢʘ ʩʦʩʪʘʚʣʝʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ 

ʧʦʯʚʝʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʢʘʨʪ ʩʦʣʦʥʮʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ (1985) ʧʦʜ ʨʝʜʘʢʮʠʝʡ 

ʕ.ɸ. ʂʦʨʥʙʣʶʤʘ. ɺ 1980-ʝ ʛʦʜʳ ʚ ʦʪʜʝʣʝ ʛʝʥʝʟʠʩʘ ʠ ʤʝʣʠʦʨʘʮʠʠ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʥʘʯʘʣʠ 

ʨʘʙʦʪʳ ʧʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʝʪʦʜʠʢʠ ʩʦʩʪʘʚʣʝʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ ʟʘʩʦʣʝʥʠʷ ʠ 

ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ ʮʝʣʠʥʥʳʭ ʧʦʯʚ, ʛʜʝ ʚʧʝʨʚʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʤʘʰʠʥʥʦʛʦ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ (ʂʦʟʣʦʚʩʢʠʡ, ʂʦʨʦʣʶʢ, 1980). 

ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʚ ʋʟʙʝʢʠʩʪʘʥʝ, ʛʜʝ ʥʘʭʦʜʠʣʩʷ ʦʧʦʨʥʳʡ ʧʫʥʢʪ ï ʩʪʘʮʠʦʥʘʨ ʇʦʯʚʝʥʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʠʤ. ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ, ʥʘʯʘʣʠ ʨʘʟʨʘʙʦʪʢʫ ʤʝʪʦʜʠʢʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʟʘʩʦʣʝʥʥʳʭ ʦʨʦʰʘʝʤʳʭ ʠ ʮʝʣʠʥʥʳʭ ʧʦʯʚ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ 

ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ. ʕʪʠ ʨʘʙʦʪʳ ʟʘʚʝʨʰʠʣʠʩʴ ʧʫʙʣʠʢʘʮʠʝʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʪʘʪʝʡ ʠ ʩʦʟʜʘʥʠʝʤ 

«ʄʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʘʪʝʨʠʘʣʦʚ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʜʣʷ ʦʮʝʥʢʠ 

ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʠ ʧʨʦʚʝʜʝʥʠʷ ʩʦʣʝʚʳʭ ʩʲʝʤʦʢ ʦʨʦʰʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʭʣʦʧʢʦʩʝʶʱʝʡ ʟʦʥʳ ʚ 

ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ ʤʘʩʰʪʘʙʘʭ» (1985). 

ʇʦʟʞʝ ʥʘ ʦʩʥʦʚʝ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʩʦʟʜʘʣʠ ʢʘʨʪʫ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʦʘʟʠʩʦʚ ʉʨʝʜʥʝʡ 

ɸʟʠʠ ʚ ʤʘʩʰʪʘʙʝ 1:1000000 (ʇʘʥʢʦʚʘ ʠ ʜʨ., 1986). 

ʀʪʦʛʦʤ ʤʥʦʛʦʣʝʪʥʠʭ ʨʘʙʦʪ ʚ ʉʨʝʜʥʝʘʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ ʩʪʘʣʘ ʧʫʙʣʠʢʘʮʠʷ ʤʦʥʦʛʨʘʬʠʠ 

ɽ.ʀ. ʇʘʥʢʦʚʦʡ ʠ ɼ.ɸ. ʉʦʣʦʚʴʝʚʘ «ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʟʘʩʦʣʝʥʠʷ ʦʨʦʰʘʝʤʳʭ ʧʦʯʚ» 

(1993). ʇʦʟʞʝ ʚʳʰʣʘ ʢʦʣʣʝʢʪʠʚʥʘʷ ʤʦʥʦʛʨʘʬʠʷ (ʇʘʥʢʦʚʘ ʠ ʜʨ., 1996), ʚ ʢʦʪʦʨʦʡ ʜʘʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʧʣʦʱʘʜʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʧʨʠʚʝʜʝʥʳ ʢʘʨʪʳ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʚʩʝʭ 

ʨʝʩʧʫʙʣʠʢ ʉʨʝʜʥʝʡ ɸʟʠʠ, ʚʭʦʜʠʚʠhʭ ʚ ʙʳʚʰʠʡ ʉʦʚʝʪʩʢʠʡ ʉʦʶʟ. ʅʘʠʙʦʣʴʰʘʷ ʮʝʥʥʦʩʪʴ ʵʪʦʡ 

ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʥʝʡ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʯʠʥʳ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ 

ʚʪʦʨʠʯʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʨʦʰʝʥʠʝʤ, ʠ ʧʨʠʚʝʜʝʥʳ ʢʘʨʪʳ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ. 



ʇɸʅʂʆɺɸ, ʂʆʅʖʐʂʆɺɸ, ɻʆʈʆʍʆɺɸ 
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ʂʥʠʛʘ, ʠʟʜʘʥʥʘʷ ʚ 1990-ʭ ʛʦʜʘʭ, ʥʝ ʫʪʨʘʪʠʣʘ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʩʝʛʦʜʥʷ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ 2010 ʛʦʜʫ ʧʦ ʫʢʘʟʘʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʚ ʉʐɸ ʦʧʫʙʣʠʢʦʚʘʣʠ 

ʩʪʘʪʴ ʁɽ.ʀ. ʇʘʥʢʦʚʦʡ ʠ ʀ.ʇ. ɸʡʜʘʨʦʚʘ ʥʘ ʪʝʤʫ ʚʪʦʨʠʯʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ɸʨʘʣʴʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ (Pankova, Aidarov, 2010). 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʥʘʟʚʘʪʴ ʨʷʜ ʧʫʙʣʠʢʘʮʠʡ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʙʦʪ ʩʦʪʨʫʜʥʠʢʦʚ ʦʪʜʝʣʘ, 

ʚʧrʦʣʥʝʥʥʳʭ ʚ ʢʦʥʮʝ XX ʠ ʚ ʥʘʯʘʣʝ XXI  ʚʚ., ʢʦʪʦʨʳʝ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʙʦʣʴʰʦʡ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ ʠ ʚʭʦʜʷʪ ʚ ʤʥʦʛʦʪʦʤʥʦʝ ʠʟʜʘʥʠʝ «ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ 

ʦʨʦʰʝʥʠʶ ʠ ʜʨʝʥʘʞʫ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ», ʚʳʧʫʱʝʥʥʦʝ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɺ.ɸ. ʂʦʚʜʳ ʚ 1966 ʛʦʜʫ 

(ʂʦʚʜʘ, 2008). ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʦʙʦʙʱʠʣʠ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʠ ʤʝʣʠʦʨʘʮʠʠ ʧʦʯʚ 

ʨʘʟʥʳʭ ʩʪʨʘʥ ʤʠʨʘ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. 

ɺ 1990-ʭ ʛʦʜʘʭ ʩʦʪʨʫʜʥʠʢʠ ʇʦʯʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʩʦʟʜʘʥʠʠ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʵʥʮʠʢʣʦʧʝʜʠʠ ʧʦ ʤʝʣʠʦʨʘʮʠʠ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʠʟʜʘʥʘ ʚ 

ʃʦʥʜʦʥʝ ʚ 2008 ʛʦʜʫ. 

ʉʚʦʝʦʙʨʘʟʥʳʤ ʠʪʦʛʦʤ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʈʦʩʩʠʠ ʚ ʍʍ ʠ ʥʘʯʘʣʝ 

XXI  ʚʝʢʘ ʩʪʘʣʘ ʤʦʥʦʛʨʘʬʠʷ çɿʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ ʈʦʩʩʠʠ» (2006). ɸʚʪʦʨʩʢʠʡ ʢʦʣʣʝʢʪʠʚ 

ʤʦʥʦʛʨʘʬʠʠ ʩʦʩʪʦʷʣ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʟ ʩʦʪʨʫʜʥʠʢʦʚ ʦʪʜʝʣʘ: ɽ.ʀ. ʇʘʥʢʦʚʦʡ, 

ɸ.ʌ. ʅʦʚʠʢʦʚʦʡ, ʀ.ɸ. ʗʤʥʦʚʦʡ, ʀ.ʅ. ɻʦʨʦʭʦʚʦʡ, ɻ.ʀ. ʏʝʨʥʦʫʩʝʥʢʦ, ʊ.ɺ. ʂʦʨʦʣʶʢ, ʘ ʪʘʢʞʝ 

ʩʦʪʨʫʜʥʠʢʦʚ ʜʨʫʛʠʭ ʠʥʩʪʠʪʫʪʦʚ. ɺ ʤʦʥʦʛʨʘʬʠ ʁ ʚʢʣʶʯʝʥʳ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʝ ʢʘʨʪʳ 

ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʧʦ ʚʩʝʤ ʨʝʛʠʦʥʘʤ ʈʦʩʩʠʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʯʚ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʜʝʣ ʧʨʦʜʦʣʞʘʝʪ ʚʝʩʪʠ ʘʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ 

ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʜʝʪʘʣʴʥʦʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ (ʍʠʪʨʦʚ, 2005) ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʩʨʝʜʥʝ- ʠ 

ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʥʘ ʦʩʥʦʚʝ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ (ʏʝʨʥʦʫʩʝʥʢʦ ʠ ʜʨ., 

2016). 

ʅʘʩʪʦʷʱʠʤ ʧʨʦʨʳʚʦʤ ʚ ʦʙʣʘʩʪʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʩʦʣʦʥʮʦʚʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʩʪʘʣʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʄ.ɺ. ʂʦʥʶʰʢʦʚʦʡ (2010) ʥʘ ʪʝʤʫ: 

çʂʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ ʩʦʣʦʥʮʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ 

ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʛʦ ʘʥʘʣʠʟʘ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ (ʥʘ ʧʨʠʤʝʨʝ ɼʞʘʥʳʙʝʢʩʢʦʛʦ ʩʪʘʮʠʦʥʘʨʘ)è. 

ʄ.ɺ. ʂʦʥʶʰʢʦʚʘ ʚʧʝʨʚʳʝ ʧʨʦʚʝʣʘ ʨʘʙʦʪʫ ʧʦ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʤʫ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʶ ʧʦʯʚ 

ʩʦʣʦʥʮʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʦʩʥʦʚʝ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʩʥʠʤʢʦʚ, ʛʜʝ ʙr ʣʠ ʧʦʜʩʯʠʪʘʥʳ ʧʣʦʱʘʜʠ ʧʦʯʚ, 

ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʥʳʤ ʟʘʩʦʣʝʥʠʝʤ. ʕʪʘ ʨʘʙʦʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʣʦʞʝʥʘ ʚ ʦʩʥʦʚʫ 

ʩʦʟʜʘʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʯʝʪʘ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʚ ʈʦʩʩʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ 

ʦʙʲʝʢʪʠʚʥʫʶ ʢʘʨʪʠʥʫ ʦ ʧʣʦʱʘʜʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʩʦʣʝʥʥʳʭ ʠ ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚ ʚ ʨʘʟʥʳʭ 

ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ. 

 

1.2. ʆʙʟʦʨ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʤʝʪʦʜʘʤ 

ʧʦʣʝʚʦʡ ʦʮʝʥʢʠ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʠ ʠʭ ʮʠʬʨʦʚʦʤʫ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʶ 

 

ʇʨʦʙʣʝʤʘ ʦʮʝʥʢʠ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʠ ʠʭ ʮʠʬʨʦʚʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠ ̫ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʘʢʪʠʚʥʦ ʠʟʫʯʘʝʪʩʷ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʦʜʨʦʙʥʳʡ ʦʙʟʦʨ ʟʘʨʫʙʝʞʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ, ʧʨʠʚʝʜʝʥʥʳʡ ʚ ʤʦʥʦʛʨʘʬʠʠ ʄ.ɺ. ʂʦʥʶʰʢʦʚʦʡ çʎʠʬʨʦʚʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ 

ʧʦʯʚ ʩʦʣʦʥʮʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʉʝʚʝʨʥʦʛʦ ʇʨʠʢʘʩʧʠʷè (2014). 

ʇʨʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʝ ʟʘʩʦʣʝʥʥʳʭ ʠ ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚ ʠʩʧʦʣʴʟʫʶʪ ʜʚʘ 

ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ. ʇʝʨʚʳʡ ʦʩʥʦʚʘʥ ʥʘ ʦʧʝʨʘʪʠʚʥʳʭ ʠʟʤʝʨʝʥʠʷʭ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʩ ʧʦʤʦʱʴʶ 

ʢʦʥʪʘʢʪʥʳʭ ʤʝʪʦʜʦʚ (proximal sensing), ʢ ʢʦʪʦʨʳʤ ʚ ʦʩʥʦʚʥʦʤ ʦʪʥʦʩʷʪʩʷ ʤʝʪʦʜʳ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ (ʕʄʀ). ɺʪʦʨʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʷʚʣʝʥʠʠ ʧʦʯʚʝʥʥʦ-

ʣʘʥʜʰʘʬʪʥʳʭ ʩʚʷʟʝʡ ʚ ʨʘʟʥʳʭ ʧʨʠʨʦʜʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʘʨʪ ʥʘ 

ʦʩʥʦʚʝ ʵʪʠʭ ʩʚʷʟʝʡ. ʂ ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʤʝʪʦʜʳ ʪʨʘʜʠʮʠʦʥʥʦʡ ʠ ʮʠʬʨʦʚʦʡ 
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ʢʘʨʪʦʛʨʘʬʠʠ, ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʢʦʩʤʦ- ʠ ʘʵʨʦʩʥʠʤʢʦʚ. 

ʄʝʪʦʜ ʕʄʀ ʦʩʥʦʚʘʥ ʥʘ ʧʦʣʝʚʦʤ ʧʣʦʱʘʜʥʦʤ ʠʟʤʝʨʝʥʠʠ çʤʥʠʤʦʡè ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ 

(apparent electrical conductivity, ECa) ʩ ʧʦʤʦʱʴʶ ʧʦʨʪʘʪʠʚʥʦʛʦ ʧʨʠʙʦʨʘ, ʢʦʪʦʨʳʡ ʧʝʨʝʥʦʩʷʪ 

ʚʨʫʯʥʫʶ ʣʠʙʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʧʨʠʮʝʧ ʪʨʘʢʪʦʨʘ (ʨʠʩ. 2). ɼʘʥʥʳʝ ʩ ʧʨʠʙʦʨʘ ʧʝʨʝʜʘʶʪ ʥʘ 

ʧʦʨʪʘʪʠʚʥʳʡ ʢʦʤʧʴʶʪʝʨ; ʢʦʦʨʜʠʥʘʪʳ ʨʝʛʠʩʪʨʠʨʫʶʪ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʧʦʤʦʱʴʶ 

ʥʘʚʠʛʘʪʦʨʘ GPS. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʧʨʠʙʦʨʦʚ, ʠʟʤʝʨʷʶʱʠʭ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʩ ʧʦʤʦʱʴʶ ʕʄʀ, ʧʦʣʫʯʠʣ ʢʦʥʜʫʢʪʦʤʝʪʨ Eʄ-38 ʢʦʤʧʘʥʠʠ Geonics 

(ʂʘʥʘʜʘ), ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʟʘʩʦʣʝʥʥʦʩʪʴ ʚ ʪʦʣʱʝ 1-1.5 ʤ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʤʝʪʦʜ 

ʦʧʠʩʘʥ ʚ ʨʘʙʦʪʘʭ D.L. Corwin, S.M. Lesch (2003, 2005) ʠ A. Akramkhanov ʩ ʩʦʘʚʪʦʨʘʤʠ (2014). 

ʉʨʝʜʠ ʧʦʜʦʙʥʳʭ ʧʨʠʙʦʨʦʚ ʚʩʝ ʯʘʱʝ ʧʨʠʤʝʥʷʶʪ DUALEM-421, ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʠʟʤʝʨʷʪʴ 

ECa ʥʘ 6 ʨʘʟʥʳʭ ʛʣʫʙʠʥʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʤʥʦʛʦʤʝʨʥʳʝ (3-ʭ ʠ 4-ʭ-ʤʝʨʥʳʝ) ʤʦʜʝʣʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʣʝʡ ʚ ʧʦʯʚʘʭ (Triantafilis, Monteiro Santos, 2013). 

 

 
 

ʈʠʩ. 2. ʊʨʘʢʪʦʨ, ʦʙʦʨʫʜʦʚʘʥʥʳʡ ʢʦʥʜʫʢʪʦʤʝʪʨʦʤ EM-38 ʠ ʥʘʚʠʛʘʪʦʨʦʤ ʩ ʦʧʝʨʘʪʠʚʥʦʡ 

ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ ʥʘ ʥʦʫʪʙʫʢ (USDA Salinity Lab, Riverside, USA). Fig. 2. The tractor with 

conductometer EM-38, navigator and data passing from it to PC (USDA Salinity Lab, Riverside, 

USA). 

 

ɺʝʣʠʯʠʥʘ ʠʟʤʝʨʷʝʤʦʡ ʚ ʧʦʯʚʝ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚʝʥʥʦʛʦ 

ʨʘʩʪʚʦʨʘ, ʧʦʨʠʩʪʦʩʪʠ, ʪʠʧʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʠʣʠʩʪʳʭ ʯʘʩʪʠʮ (Metternicht, Zinck, 2003). ʂ 

ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʦʛʨʘʥʠʯʝʥʠʶ ʤʝʪʦʜʘ ʕʄʀ ʩʪʦʠʪ ʦʪʥʝʩʪʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʢʦʨʨʝʢʪʥʦʡ ʦʮʝʥʢʠ 

ʠʟʤʝʨʝʥʠʡ ʧʨʠ ʥʠʟʢʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚ (ʪ.ʝ. ʚ ʙʦʛʘʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠʣʠ ʧʨʠ ʥʠʟʢʦʡ ʚʣʘʞʥʦʩʪʠ 

ʦʨʦʰʘʝʤʳʭ ʧʦʯʚ) ʠ ʥʝʦʜʥʦʨʦʜʥʦʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʧʦʯʚ ʠ ʧʦʜʩʪʠʣʘʶʱʠʭ 

ʧʦʨʦʜ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫʢʘʟʘʥʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʦʧʝʨʘʪʠʚʥʫʶ ʠ 

ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʟʘʩʦʣʝʥʠʷ ʥʘ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ. ʉʨʘʚʥʝʥʠʝ 

ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʕʄʀ, ʩ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʵʢʩʪʨʘʢʪʘ ʧʦʯʚʝʥʥʦʡ ʧʘʩʪʳ (ʦʙʨʘʟʮʦʚ ʧʦʯʚ) ʧʦʢʘʟʳʚʘʝʪ ʟʥʘʯʝʥʠʷ 

ʢʦʨʨʝʣʷʮʠʠ 0.74-0.78, ʧʨʠ ʵʪʦʤ ʨʠʩʫʥʦʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 
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ʜʘʥʥʳʭ ʦʯʝʥʴ ʩʭʦʞ (Corwin et al., 2003). ɹʦʣʝʝ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʤʝʪʦʜ ʜʘʝʪ ʧʨʠ 

ʩʦʧʨʷʞʝʥʥʦʤ ʠʟʤʝʨʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚ (Guo et al., 2013), ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʫʯʝʪ ʚʣʘʞʥʦʩʪʠ 

ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʠʪʴ ʚʢʣʘʜ ʟʘʩʦʣʝʥʠʷ ʠ ʚʣʘʛʠ ʚ ʠʪʦʛʦʚʫʶ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʧʦʯʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʤʝʪʦʜʘ ʧʦʣʦʞʝʥʦ ʚ ʦʩʥʦʚʫ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʩʦʣʝʚʦʡ ʩʲʝʤʢʝ, ʢʦʪʦʨʦʝ 

ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʚ ʉʐɸ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦ ʚʩʝʤʫ ʤʠʨʫ (Soil salinity assessment é, 

1999). 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʧʦ ʜʘʥʥʳʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʦʧʨʦʙʦʚʘʥ 

ʮʝʣʳʡ ʨʷʜ ʩʧʝʢʪʨʘʣʴʥʳʭ ʠʥʜʝʢʩʦʚ: ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʷʨʢʦʩʪʠ, ʟʘʩʦʣʝʥʠʷ, ʚʝʛʝʪʘʮʠʦʥʥʳʝ 

ʠʥʜʝʢʩʳ (ʪʘʙʣ. 2). ʇʦʜʦʙʥʳʝ ʠʥʜʝʢʩʳ ʯʘʩʪʦ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʠʣʣʶʩʪʨʠʨʫʶʪ ʩʚʷʟʴ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʠ ʝʛʦ ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 
 

ʊʘʙʣʠʮʘ 2. ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʠʥʜʝʢʩʘʤʠ ʠ ʟʘʩʦʣʝʥʠʝʤ ʧʦʯʚ.  

Table 2. The correlation between spectral indices and soil salinity level. 
 

ʀʩʪʦʯʥʠʢ 
ʈʘʡʦʥ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʉʧʫʪʥʠʢ ʀʥʜʝʢʩ ʂʦʨʨʝʣʷʮʠʷ 

ʀʥʜʝʢʩʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (Intensity index) 

Douaoui et al., 

2006 

Lower Cheliff Plain 

(ɸʣʞʠʨ) 
SPOT XS 

 0.49 

 
0.43 

Bouaziz et al., 

2011 

ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ 

ɹʨʘʟʠʣʠʷ 

MODIS 

Terra 

 
0.32 

 0.36 

ʀʥʜʝʢʩʳ ʷʨʢʦʩʪʠ (Brightness index) 

Douaoui et al., 

2006 

Lower Cheliff Plain 

(ɸʣʞʠʨ) 
SPOT XS  0.31 

Bouaziz et al., 

2011 

ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ 

ɹʨʘʟʠʣʠʷ 

MODIS 

Terra  0.40 

Allbed et al., 

2014 

Al -Hassa oasis (ʉʘʫ-

ʜʦʚʩʢʘʷ ɸʨʘʚʠʷ) 
IKONOS  0.10-0.28 

ʀʥʜʝʢʩʳ ʟʘʩʦʣʝʥʠʷ (Salinity index) 

Douaoui et al., 

2006 

Lower Cheliff Plain 

(ɸʣʞʠʨ) 
SPOT XS 

 0.50 

 0.44 

 0.49 

Bouaziz et al., 

2011 

ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ 

ɹʨʘʟʠʣʠʷ 

MODIS 

Terra 

 0.46 

 0.57 

 0.44 

 0.11 

 0.10 

Abbas et al., 

2013 

District Faisalabad, 

Punjub (ʇʘʢʠʩʪʘʥ) 

IRS-1B 

LISS-II  

 0.64-0.82 

 0.64-0.82 

 0.64-0.82 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2. 

 

ʀʩʪʦʯʥʠʢ 
ʈʘʡʦʥ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʉʧʫʪʥʠʢ ʀʥʜʝʢʩ ʂʦʨʨʝʣʷʮʠ ̫

-¡¡- -¡¡- -¡¡-  0.82 

Allbed et al., 

2014 

Al -Hassa oasis 

(ʉʘʫʜʦʚʩʢʘʷ 

ɸʨʘʚʠʷ) 

IKONOS 

 0.51-0.78 

 0.21-0.50 

 0.20-0.49 

 0.14-0.35 

Allbed et al., 

2014 

Al -Hassa oasis 

(ʉʘʫʜʦʚʩʢʘʷ 

ɸʨʘʚʠʷ) 

IKONOS 

 0.20-0.49 

 -0.23 - -0.59 

 -0.23 - -0.58 

 0.20-0.50 

 0.22-0.51 

 0.02-0.14 

 0.51-0.77 

ɺʝʛʝʪʘʮʠʦʥʥʳʝ ʠʥʜʝʢʩʳ (Vegetation index) 

Douaoui et al., 

2006 

Lower Cheliff Plain 

(ɸʣʞʠʨ) 
SPOT XS 

 
0.00 

 0.03 

 0.08 

 
0.08 

 
0.09 

Bouaziz et al., 

2011 

ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ 

ɹʨʘʟʠʣʠʷ 

MODIS 

Terra 

 
0.27 

 0.23 

 
0.37 

Allbed et al., 

2014 

Al -Hassa oasis (ʉʘʫ-

ʜʦʚʩʢʘʷ ɸʨʘʚʠʷ) 
IKONOS 

 
-0.51 - -0.78 

ʇʨʠʤʝʯʘʥʠʷ ʢ ʪʘʙʣʠʮʝ 2: ʇʦʣʫʞʠʨʥʳʤ ʰʨʠʬʪʦʤ ʚʳʜʝʣʝʥʳ ʩʧʝʢʪʨʘʣʴʥʳʝ ʠʥʜʝʢʩʳ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʚ ʧʫʙʣʠʢʘʮʠʷʭ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʩ ʟʘʩʦʣʝʥʠʝʤ ʧʦʯʚ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: B, G, R, NIR, SWIR ï ʦʪʨʘʞʝʥʠʝ ʚ ʛʦʣʫʙʦʤ, ʟʝʣʝʥʦʤ, ʢʨʘʩʥʦʤ, 

ʙʣʠʞʥʝʤ ʠʥʬʨʘʢʨʘʩʥʦʤ, ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʤ ʠʥʬʨʘʢʨʘʩʥʦʤ ʢʘʥʘʣʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; a, b ï 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʯʚʝʥʥʦʡ ʣʠʥʠʠ; Int1 ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚ ʚʠʜʠʤʦʡ ʟʦʥʝ ʩʧʝʢʪʨʘ; Int2 ï 
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ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚ ʚʠʜʠʤʦʡ/ʠʥʬʨʘʢʨʘʩʥʦʡ ʟʦʥʝ ʩʧʝʢʪʨʘ; SI1 ï ʠʥʜʝʢʩ ʟʘʩʦʣʝʥʠʷ ˉ1; SI2 ï 

ʠʥʜʝʢʩ ʟʘʩʦʣʝʥʠʷ ˉ2; SI3 ï ʠʥʜʝʢʩ ʟʘʩʦʣʝʥʠʷ ˉ3; SI-11 ï ʠʥʜʝʢʩ ʟʘʩʦʣʝʥʠʷ ˉ11; SI, S1, S2, 

S3, S4, S5, S6, SI-T ï ʠʥʜʝʢʩʳ ʟʘʩʦʣʝʥʠʷ; Aster_SI ï ʠʥʜʝʢʩ ʟʘʩʦʣʝʥʠʷ ASTER; BI ï ʠʥʜʝʢʩ 

ʷʨʢʦʩʪʠ; DVI ï ʨʘʟʥʦʩʪʥʳʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ; EVI ï ʫʣʫʯʰʝʥʥʳʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʠʥʜʝʢʩ; NDVI ï ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʨʘʟʥʦʩʪʥʳʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ; NDSI ï 

ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʨʘʟʥʦʩʪʥʳʡ ʠʥʜʝʢʩ ʟʘʩʦʣʝʥʠʷ; PVI ï ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʠʥʜʝʢʩ; SAVI ï ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ ʩ ʧʦʧʨʘʚʢʦʡ ʥʘ ʧʦʯʚʫ; TSAVI ï ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʡ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ ʩ ʧʦʧʨʘʚʢʦʡ ʥʘ ʧʦʯʚʫ; WDVI ï ʚʟʚʝʰʝʥʥʦ-ʨʘʟʥʦʩʪʥʳʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʠʥʜʝʢʩ; L ï ʢʦʥʩʪʘʥʪʘ, ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʥʝʣʠʥʝʡʥʦʛʦ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʧʨʦʭʦʞʜʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ (ʚ ʢʨʘʩʥʦʤ ʠ ʙʣʠʞʥʝʤ 

ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ) ʯʝʨʝʟ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ (ʧʨʠ ʨʘʩʯʝʪʝ SAVI=0.5, ʧʨʠ ʨʘʩʯʝʪʝ 

EVI=1); c1 ʠ c2 ï ʢʦʵʬʬʠʮʠʝʥʪʳ, ʫʯʠʪʳʚʘʶʱʠʝ ʨʘʩʩʝʷʥʠʝ ʘʪʤʦʩʬʝʨʥʳʤʠ ʘʵʨʦʟʦʣʷʤʠ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʣʫʙʦʛʦ ʢʘʥʘʣʘ ʩʲʝʤʢʠ, ʢʦʨʨʝʢʪʠʨʫʶʱʝʛʦ ʚʣʠʷʥʠʝ ʘʵʨʦʟʦʣʝʡ ʥʘ ʢʨʘʩʥʳʡ 

ʢʘʥʘʣ (c1=6, c2=7.5). Notes to table 2: bold font marks the spectral indices, which show the 

maximum correlation with soil salinity level, according to this specific publication. Legend: B, G, 

R, NIR, SWIR ï reflectance in blue, green, red, near infrared and short-wave infrared bands, 

respectively; a, b ï coefficients of soil line; Int1 ï intensity in the visible spectrum; Int2 ï intensity 

in the visible/infrared spectrum); SI1 ï salinity index ˉ1; SI2 ï salinity index ˉ2; SI3 ï salinity 

index ˉ3; SI-11 ï salinity index ˉ11; SI, S1, S2, S3, S4, S5, S6, SI-T ï salinity indices; Aster_SI 

ï ASTER salinity index; BI ï brightness index; DVI ï difference vegetation index; EVI ï enhanced 

vegetation index; NDVI ï normalized difference vegetation index; NDSI ï normalized difference 

salinity index; PVI ï perpendicular vegetation index; SAVI ï soil-adjusted vegetation index; 

TSAVI ï transformed soil-adapted vegetation index; WDVI ï weighted difference vegetation 

index; L ï canopy background adjustment factor which addresses non-linear, differential NIR and 

red radiant transfer through a canopy (SAVI=0.5,EVI=1); c1 ʠ c2 ï coefficients of the aerosol 

resistance term, which uses the blue band to correct for aerosol influences in the red band (c1=6, 

c2=7.5). 

 

ɿʥʘʯʝʥʠʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ ʠ ʟʥʘʯʝʥʠʝʤ ʠʥʜʝʢʩʘ 

ʦʧʨʝʜʝʣʷʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʠʟʫʯʘʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʢʨʳʪʘʷ ʠʣʠ ʟʘʥʷʪʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ɺ ʩʣʫʯʘʝ ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ ʥʝ ʩʚʷʟʘʥʦ ʩ 

ʚʝʛʝʪʘʮʠʦʥʥʳʤʠ ʠʥʜʝʢʩʘʤʠ ʠ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʠʥʜʝʢʩʘʤʠ, ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʥʘ ʦʩʥʦʚʝ 

ʩʫʤʤʠʨʦʚʘʥʠʷ ʠʣʠ ʧʝʨʝʤʥʦʞʝʥʠʷ ʷʨʢʦʩʪʝʡ ʦʪʨʘʞʝʥʠʷ ʚ ʚʠʜʠʤʦʡ ʠ ʙʣʠʞʥʝʡ ʠʥʬʨʘʢʨʘʩʥʦʡ 

ʟʦʥʝ ʩʧʝʢʪʨʘ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʜʣʷ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʩʫʱʝʩʪʚʫʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʫʚʝʣʠʯʝʥʠʷ ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʚʠʜʠʤʦʤ (ʦʩʦʙʝʥʥʦ ʚ ʛʦʣʫʙʦʤ) ʠ ʙʣʠʞʥʝʤ 

ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ (Csillag et al., 1993; Rao et al., 

1995). ʕʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʥʘʨʫʰʘʝʪʩʷ ʧʨʠ ʨʘʟʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ: 

ʫʚʣʘʞʥʝʥʠʠ, ʨʘʟʨʫʰʝʥʠʠ ʩʦʣʝʚʦʡ ʢʦʨʢʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ 

ʚʳʪʘʧʪʳʚʘʥʠʷ, ʨʘʟʥʦʤ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʩʦʣʝʚʳʭ ʢʦʨʦʢ (Mougenot et al., 1993; 

Metternicht, Zinck, 2003; ʨʠʩ. 3). 

ɽʩʣʠ ʧʦʚʝʨʭʥʦʩʪʴ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʟʘʢʨʳʪʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʪʦ ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʪ 

ʚʳʩʦʢʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʩ ʚʝʛʝʪʘʮʠʦʥʥʳʤʠ ʠʥʜʝʢʩʘʤʠ ʠ ʠʥʜʝʢʩʘʤʠ, 

ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʥʘ ʦʩʥʦʚʝ ʩʦʦʪʥʦʰʝʥʠʷ ʷʨʢʦʩʪʠ ʚ ʢʨʘʩʥʦʤ ʠ ʙʣʠʞʥʝʤ ʠʥʬʨʘʢʨʘʩʥʦʤ 

ʢʘʥʘʣʘʭ, ʪ.ʢ. ʪʘʢʠʝ ʠʥʜʝʢʩʳ ʦʪʨʘʞʘʶʪ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ: ʧʣʦʭʦʝ ʚ ʩʣʫʯʘʝ ʙʦʣʝʝ 

ʚʳʩʦʢʦʛʦ ʟʘʩʦʣʝʥʠʷ, ʭʦʨʦʰʝʝ ʚ ʩʣʫʯʘʝ ʥʠʟʢʦʛʦ ʟʘʩʦʣʝʥʠʷ (ʨʠʩ. 4). ʇʦʜʭʦʜʳ ʢ ʜʠʩʪʘʥʮʠʦʥʥʦʡ 

ʦʮʝʥʢʝ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʧʦ ʜʘʥʥʳʤ NDVI ʠʣʠ ʧʦ ʩʦʩʪʦʷʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ) ʧʨʝʜʣʦʞʝʥʳ ʚʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ, ʘ ʪʘʢʞʝ ʚ ʨʘʙʦʪʘʭ 

N. Fernandez-Buces ʩ ʩʦʘʚʪʦʨʘʤʠ (2006), «Indo-Dutch network project éè (2002), C.L. Wiegand 

ʩ ʩʦʘʚʪʦʨʘʤʠ (1994). 
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ɼʣʷ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʠʟʨʘʩʪʘʝʪ ʛʘʣʦʬʠʪʥʘʷ ʝʩʪʝʩʪʚʝʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

(Salicornia, Spartina, Suaeda, Salsola ʠ ʜʨ.), ʩʚʷʟʴ ʤʝʞʜʫ ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʠʥʜʝʢʩʦʤ ʠ 

ʟʘʩʦʣʝʥʥʦʩʪʴʶ ʧʦʯʚ ʩʣʘʙʘʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʥʝʝ ʩʦʣʝʚʳʥʦʩʣʠʚʳʭ ʢʫʣʴʪʫʨ, 

ʪʘʢʠʭ ʢʘʢ ʭʣʦʧʦʢ, ʢʫʢʫʨʫʟʘ ʠ ʪʨʦʩʪʥʠʢ (Zhang et al., 1997; Zhang et al., 2011; ʨʠʩ. 5). 

ʇʦʜʭʦʜʳ ʢ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʶ ʠ ʤʦʥʠʪʦʨʠʥʛʫ ʧʦʯʚ ʩʦʣʦʥʮʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʦʩʥʦʚʝ 

ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʳ ʥʝ ʪʘʢ ʧʦʜʨʦʙʥʦ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʦʮʝʥʢʠ 

ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʫʙʣʠʢʘʮʠʷʭ. ɺ ʦʩʥʦʚʫ ʧʦʜʭʦʜʦʚ 

ʧʦʣʦʞʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘ ʨʘʟʥʳʭ ʧʦʯʚʘʭ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʩʦʣʦʥʮʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʨʘʟʚʠʚʘʶʪʩʷ ʨʘʟʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ, ʘ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ 

ʧʨʦʷʚʣʝʥʠʝʤ ʚ ʧʦʯʚʘʭ ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ ʠ ʟʘʩʦʣʝʥʥʦʩʪʠ (Toth et al., 1991; Toth ʠ Pasztor, 1996; 

ʨʠʩ. 6). 

 

 

ʈʠʩ. 3. ɺʣʠʷʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʣʝʚʳʭ ʢʦʨʦʢ ʥʘ ʦʪʨʘʞʘʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, 

ʥʘʟʝʤʥʳʝ ʠʟʤʝʨʝʥʠʷ ʩʜʝʣʘʥʳ ʩ ʧʦʤʦʱʴʶ ʨʘʜʠʦʤʝʪʨʘ Crop Scan (Metternicht, Zinck, 2003). 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʢʨʘʩʥʳʡ ï ʧʳʰʥʘʷ ʢʦʨʢʘ (ʦʩʝʥʴ ʩʠʣʴʥʦʝ ʟʘʩʦʣʝʥʠʝ); ʬʠʦʣʝʪʦʚʳʡ ï 

ʧʦʪʨʝʩʢʘʚʰʘʷʩʷ ʧʳʰʥʘʷ ʢʦʨʢʘ (ʦʯʝʥʴ ʩʠʣʴʥʦʝ ʟʘʩʦʣʝʥʠʝ); ʛʦʣʫʙʦʡ ï ʙʝʟ ʢʦʨʢʠ (ʦʯʝʥʴ 

ʩʠʣʴʥʦʝ ʟʘʩʦʣʝʥʠʝ); ʞʝʣʪʳʡ ï ʦʯʝʥʴ ʩʠʣʴʥʦ ʟʘʩʦʣʝʥʥʘʷ ʢʦʨʢʘ (ʢʦʨʠʯʥʝʚʘʪʦ-ʞʝʣʪʘʷ, 10YR 

6/5); ʟʝʣʝʥʳʡ ï ʦʯʝʥʴ ʩʠʣʴʥʦ ʟʘʩʦʣʝʥʥʘʷ ʢʦʨʢʘ (ʙʣʝʜʥʦ-ʢʦʨʠʯʥʝʚʳʡ, 10YR 6/3). 

Fig. 3. The influence of saline crustsô top on the reflectivity; the terrestrial measuring were made 

with radiometer Crop Scan (Metternicht, Zinck, 2003). Legend: red ï puffy crust (very strong 

saline); purple ï cracked puffy crust (very strong saline); blue ï not crusted (very strong saline); 

yellow ï very strong saline crust (brownish yellow 10YR 6/5); green ï very strongly saline crust 

(pale brown 10YR 6/3). 

 

ɸʥʘʣʦʛʠʯʥʳʝ ʧʦʜʭʦʜʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠ ʨʦʩʩʠʡʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ (ʂʦʥʶʰʢʦʚʘ, 

ɺʳʰʠʚʢʠʥ, 2009; ʂʦʥʶʰʢʦʚʘ, 2014), ʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʣʠ ʩʦʣʦʥʮʦʚʳʝ ʢʦʤʧʣʝʢʩʳ 

ʉʝʚʝʨʥʦʛʦ ʇʨʠʢʘʩʧʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʪʘʣʴʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ (Quickbird, 
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GeoEye, Pleiades), ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʠʡ ʚ ʟʥʘʯʝʥʠʷʭ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ (ʧʦʚʳʰʝʥʥʦʛʦ 

ʜʣʷ ʣʫʛʦʚʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʟʘ ʩʯʝʪ ʛʫʩʪʦʛʦ ʧʦʢʨʦʚʘ ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ) 

ʠ ʦʪʨʘʞʝʥʠʠ ʚ ʙʣʠʞʥʝʤ ʠʥʬʨʘʢʨʘʩʥʦʤ ʢʘʥʘʣʝ (ʧʦʥʠʞʝʥʥʦʛʦ ʜʣʷ ʩʦʣʦʥʮʦʚ ʟʘ ʩʯʝʪ 

ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠʟ ʤʭʦʚ, ʣʠʰʘʡʥʠʢʦʚ, ʚʝʪʦʰʠ). ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʮʠʬʨʦʚʦʡ 

ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʳ ʩʦʣʦʥʮʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʉʝʚʝʨʥʦʛʦ ʇʨʠʢʘʩʧʠʷ ʥʘ ʦʩʥʦʚʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʜʝʪʘʣʴʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ ʧʨʠʚʝʜʝʥʘ ʚ 

ʩʙʦʨʥʠʢʝ ʫʧʨʘʞʥʝʥʠʡ ʧʦ ʮʠʬʨʦʚʦʡ ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʠ (ʎʠʬʨʦʚʘʷ ʧʦʯʚʝʥʥʘʷ 

ʢʘʨʪʦʛʨʘʬʠʷ é, 2017; ʨʠʩ. 7). 

 
 

ʈʠʩ. 4. ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʘʣʴʙʝʜʦ ʠ ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʠʥʜʝʢʩʦʤ NDVI ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ 

ʧʦʯʚ. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʚʦʜʘ; 2 ï ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʝ ʮʝʣʠʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ; 3 ï 

ʩʠʣʴʥʦ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʝ ʩ/ʭ ʫʯʘʩʪʢʠ; 4 ï ʩʨʝʜʥʝ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʝ; 5 ï ʩʣʘʙʦ 

ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʝ; 6 ï ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ ʩ/ʭ ʫʯʘʩʪʢʠ; 8 ï ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ; 9 ï 

ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʝ; 10 ï ʦʙʥʘʞʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ; 11 ï ʩʦʣʦʥʯʘʢʠ (Indo-Dutch network 

project é, 2002). Fig. 4. The dependence between albedo and vegetation index NDVI of different 

soil types. Legend: 1 ï water; 2 ï overwetting virgin areas; 3 ï strongly overwetting agricultural 

areas; 4 ï normally overwetting; 5 ï weakly overwetting; 6 ï agricultural zones without salinization 

or overwetting; 7 ï weakly saline areas ; 8 ï normally saline; 9 ï strongly saline; 10 ï exposed 

surface; 11 ï salt-marsh. 

 

2. ʉʦʚʨʝʤʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʇʦʯʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤ. ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ ʧʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʶ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʪʜʝʣʝ ʛʝʥʝʟʠʩʘ ʠ ʤʝʣʠʦʨʘʮʠʠ ʟʘʩʦʣʝʥʥʳʭ ʠ ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚ ʚʝʜʫʪ 

ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʥʦʚʦʛʦ ʚʘʨʠʘʥʪʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʮʝʥʢʝ ʟʘʩʦʣʝʥʥʦʩʪʠ 

ʧʦʯʚ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʜʝʪʘʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ: çʄʝʪʦʜʠʯʝʩʢʠʝ 

ʫʢʘʟʘʥʠʷ ʧʦ ʫʯʝʪʫ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚè (ɹʘʟʠʣʝʚʠʯ, ʇʘʥʢʦʚʘ, 1968); çʄʝʪʦʜʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʤʝʣʠʦʨʘʮʠʠ ʩʦʣʦʥʮʦʚ ʠ ʫʯʝʪʫ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚè (1970); çʆʙʱʝʩʦʶʟʥʘʷ 

ʠʥʩʪʨʫʢʮʠʷ ʧʦ ʧʦʯʚʝʥʥʳʤ ʦʙʩʣʝʜʦʚʘʥʠʷʤè (1973); çʉʦʩʪʘʚʣʝʥʠʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ 

ʧʦʯʚʝʥʥʳʭ ʢʘʨʪ ʩ ʧʦʢʘʟʦʤ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘè (1989) ï ʠ ʜʨʫʛʠʝ ʨʘʙʦʪʳ, ʚ 

ʢʦʪʦʨʳʭ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʮʝʥʢʝ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ ʠ ʤʝʪʦʜʘʤ ʠʭ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. 

ʅʘʨʷʜʫ ʩ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʳʭ ʠʟʣʦʞʝʥʳ 
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ʤʝʪʦʜʳ ʠ ʧʦʜʭʦʜʳ, ʧʨʠʥʷʪʳʝ ʟʘ ʨʫʙʝʞʦʤ: «Soil survey investigations for irrigation» (Richards, 

1954), «Soil survey Laboratory methods manual» (1979), «Soil survey investigation Report» 

(2004), ʘ ʪʘʢʞʝ çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʦʧʠʩʘʥʠʶ ʧʦʯʚè (2012). 

 
ʈʠʩ. 5. ɻʨʘʬʠʢ ʨʘʩʩʝʷʥʠʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ NDVI ʜʣʷ ʨʘʟʥʳʭ ʛʨʫʧʧ ʨʘʩʪʝʥʠʡ: ʛʘʣʦʬʠʪʦʚ ʠ 

ʩʦʣʝʚʳʥʦʩʣʠʚʳʭ ʢʫʣʴʪʫʨ; ʠʟʤʝʨʝʥʠʷ ʩʜʝʣʘʥʳ ʩ ʧʦʤʦʱʴʶ ʧʦʣʝʚʦʛʦ ʛʠʧʝʨʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʨʘʜʠʦʤʝʪʨʘ ʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʵʢʩʪʨʘʢʪʘ ʠʟ ʧʘʩʪʳ (ECe). ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï 

ʛʘʣʦʬʠʪʳ, 2 ï ʩʦʣʝʚʳʥʦʩʣʠʚʳʝ ʢʫʣʴʪʫʨʳ, 3 ï ʣʠʥʠʷ ʨʝʛʨʝʩʩʠʠ ʜʣʷ ʛʘʣʦʬʠʪʦʚ, 4 ï ʣʠʥʠʷ 

ʨʝʛʨʝʩʩʠʠ ʜʣʷ ʩʦʣʝʚʳʥʦʩʣʠʚʳʭ ʢʫʣʴʪʫʨ, 5 ï ʣʠʥʠʷ ʨʝʛʨʝʩʩʠʠ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ (Zhang et al., 

2011). Fig. 5. The graphic of diffusion between NDVI values for different vegetation groups 

(halophytes and salt-resistant cultures); the measuring was made with field hyperspectral radiometer 

and electro conductivity of pasteôs extract (ECe). Legend: 1 ï halophyte species, 2 ï salt-sensitive 

species, 3 ï regression line for halophyte species, 4 ï regression line for salt-sensitive species, 5 ï 

regression line for all species (Zhang et al., 2011). 
 

2.1. ʆʙʥʦʚʣʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʶ 

ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ 
 

ʇʝʨʚʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʢʘʩʘʝʪʩʷ ʦʙʥʦʚʣʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ 

ʦʮʝʥʢʘ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʩʣʘʙʦʡ ʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ, ʥʝʚʦʟʤʦʞʥʘ. ɺ 

ʦʩʥʦʚʫ ʦʮʝʥʢʠ ʧʦʣʦʞʝʥʳ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʨʘʥʝʝ ʨʘʙʦʪʳ ʅ.ʀ. ɹʘʟʠʣʝʚʠʯ ʠ ɽ.ʀ. ʇʘʥʢʦʚʦʡ ʧʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ ʧʦ ʪʦʢʩʠʯʥʳʤ ʩʦʣʷʤ (1972). ʕʪʠ ʨʘʙʦʪʳ ʜʦʧʦʣʥʝʥʳ 

ʤʘʪʝʨʠʘʣʘʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ ʤʦʥʦʛʨʘʬʠʠ çɿʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ ʈʦʩʩʠʠè (2006) ʚ ʨʘʟʜʝʣʝ 

çɼʠʘʛʥʦʩʪʠʢʘ ʠ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚè (ʘʚʪʦʨʳ ʨʘʟʜʝʣʘ ɽ.ʀ. ʇʘʥʢʦʚʘ, 

ʃ.ɸ. ɺʦʨʦʙʴʝʚʘ). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʘʙʦʪʝ çʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʠ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚè ʅ.ɹ. ʍʠʪʨʦʚ ʩ ʩʦʘʚʪʦʨʘʤʠ (2013) 

ʦʧʫʙʣʠʢʦʚʘʣ ʨʘʟʜʝʣ, ʚ ʢʦʪʦʨʦʤ ʠʟʣʦʞʠʣ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʟʘʩʦʣʝʥʥʦʩʪʠ ʠ 

ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ ʧʦʯʚ. ʆʙʦʙʱʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʘʥʘʣʦʛʠʯʥʦʡ 

ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʧʦʟʚʦʣʠʣʦ ʦʙʥʦʚʠʪʴ ʠ ʜʦʧʦʣʥʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʦʮʝʥʢʝ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ, ʧʨʠʥʷʪʳʝ ʚ ʈʦʩʩʠʠ. 
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ʈʠʩ. 6. ɼʠʘʛʨʘʤʤʘ ʨʘʩʩʝʠʚʘʥʠʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʘ TM4/TM3 (760-

900 ʥʤ/630-690 ʥʤ ï ʢʘʥʘʣʳ ʜʠʘʧʘʟʦʥʘ ʩʲʝʤʢʠ ʧʦ ʩʥʠʤʢʫ Landsad) ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʜʣʷ ʨʘʟʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʩʦʣʦʥʮʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ɺʝʥʛʨʠʠ; ʩʧʝʢʪʨʘʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʨʘʜʠʦʤʝʪʨʘ Exotech-100 (Toth et 

al., 1991). Fig. 6. The diagram of diffusion between the values of thematic mapper TM4/TM3 (760-

900 nm/630-690 nm) and relative projected area for different vegetation communities of Hungarian 

solonez complexes. The spectral measuring were made with radiometer Exotech-100 (Toth et al., 

1991). 

 

ɺʪʦʨʘʷ ʯʘʩʪʴ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦʩʚʷʱʝʥʘ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʶ ʠ ʫʯʝʪʫ ʧʣʦʱʘʜʝʡ 

ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʩʦʣʦʥʮʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʭ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʟʘʩʦʣʝʥʠʷ. ɺ 

ʦʩʥʦʚʫ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʧʦʣʦʞʝʥʳ ʨʘʟʨʘʙʦʪʢʠ ʄ.ɺ. ʂʦʥʶʰʢʦʚʦʡ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʝʝ 

ʜʠʩʩʝʨʪʘʮʠʠ çʂʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ ʩʦʣʦʥʮʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʛʦ ʘʥʘʣʠʟʘ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ (ʥʘ ʧʨʠʤʝʨʝ ʨʘʡʦʥʘ 

ɼʞʘʥʳʙʝʢʩʢʦʛʦ ʩʪʘʮʠʦʥʘʨʘè (2010) ʠ ʤʦʥʦʛʨʘʬʠʠ çʎʠʬʨʦʚʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʦʯʚ 

ʩʦʣʦʥʮʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʉʝʚʝʨʥʦʛʦ ʇʨʠʢʘʩʧʠʷè (2014). ʄʘʪʝʨʠʘʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ɼʞʘʥʳʙʝʢʝ, ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʥʘ ʜʨʫʛʠʭ ʦʙʲʝʢʪʘʭ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. ʆʛʣʘʚʣʝʥʠʝ 

ʧʝʨʚʦʡ ʯʘʩʪʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3. 

ɼʘʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ: çʟʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ ï ʵʪʦ ʧʦʯʚʳ, ʚ ʢʦʪʦʨʳʭ 

ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʣʠʤʠʪʠʨʫʶʱʠʤ ʧʣʦʜʦʨʦʜʠʝ, ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʠʭ ʧʨʦʬʠʣʝ 

ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʚ ʢʦʣʠʯʝʩʪʚʝ, ʦʛʨʘʥʠʯʠʚʘʶʱʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ 

ʧʦʯʚ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨè. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʦʮʝʥʢʠ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʳʝ ʤʝʪʦʜʳ. ɺ ʈʦʩʩʠʠ ʠ 

ʨʷʜʝ ʜʨʫʛʠʭ ʩʪʨʘʥ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʤʝʪʦʜ ʚʦʜʥʳʭ ʚʳʪʷʞʝʢ (1:5; ɺʦʨʦʙʴʝʚʘ, 1998). ɿʘ 

ʨʫʙʝʞʦʤ, ʚ ʉʐɸ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, ʠʩʧʦʣʴʟʫʶ ʤʝʪʦʜ ʦʮʝʥʢʠ ʧʦ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʚʳʪʷʞʝʢ ʠʟ ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ ʧʘʩʪ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʚʣʘʞʥʦʩʪʠ, ʢʦʪʦʨʘʷ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʤʝʥʴʰʝʡ ʚʣʘʛʦʝʤʢʦʩʪʠ (Richards, 1954). ʇʨʠ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʤʝʪʦʜʦʚ ʠʟ 

ʧʦʯʚʳ ʠʟʚʣʝʢʘʶʪ ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ. ɺʳʪʷʞʢʘ ʠʟ ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ  
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ʈʠʩ. 7. ʇʨʠʤʝʨ ʮʠʬʨʦʚʦʡ ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʳ ʩʦʣʦʥʮʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩʦʟʜʘʥʥʦʡ ʥʘ ʦʩʥʦʚʝ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʥʠʤʢʘ Quickbird (ʎʠʬʨʦʚʘʷ ʧʦʯʚʝʥʥʘʷ ʢʘʨʪʦʛʨʘʬʠʷ é, 2017). 

Fig. 7. An example of digital map of soils of the solonetz complex, based on the automatic 

processing of the Quickbird image. 
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ʊʘʙʣʠʮʘ 3. ʉʦʜʝʨʞʘʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʮʝʥʢʝ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ. 

Table 3. The contents of the new methodological recommendations on soil salinity assessment. 

 

ɺʚʝʜʝʥʠʝ 

ʏʘʩʪʴ I. ʇʦʢʘʟʘʪʝʣʠ ʠ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ 

ɻʣʘʚʘ 1 ɿʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ: ʧʦʥʷʪʠʷ ʠ ʧʝʨʝʯʝʥʴ ʧʦʢʘʟʘʪʝʣʝʡ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ɻʣʘʚʘ 2 ʄʝʪʦʜʳ, ʧʦʢʘʟʘʪʝʣʠ ʠ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ 

 2.1. ʆʮʝʥʢʘ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʤʝʪʦʜʦʤ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ 

(ʧʦʯʚʘ: ʚʦʜʘ - 1:5) 

 2.1.1. ʈʘʩʯʝʪ ʪʦʢʩʠʯʥʳʭ ʩʦʣʝʡ 

 2.1.2. ʍʠʤʠʟʤ ʟʘʩʦʣʝʥʠʷ ʠ ʝʛʦ ʦʮʝʥʢʘ 

 2.1.3. ʆʮʝʥʢʘ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ 

 2.1.3.1. ʆʧʝʨʘʪʠʚʥʘʷ ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ 

 2.1.3.2. ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠ ʟʘʧʘʩʳ ʩʦʣʝʡ ʚ ʩʣʦʝ ʧʦʯʚʳ - ʢʘʢ 

ʧʦʢʘʟʘʪʝʣʠ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ 

 2.2. ʆʮʝʥʢʘ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʤʝʪʦʜʦʤ ʥʘʩʳʱʝʥʥʳʭ 

ʚʦʜʦʡ (ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ) ʧʦʯʚʝʥʥʳʭ ʧʘʩʪ 

 2.2.1. ʆʮʝʥʢʘ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ ʧʦ ʫʜʝʣʴʥʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʬʠʣʴʪʨʘʪʦʚ ʠʟ 

ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ ʧʘʩʪ 

 2.2.1.1. ʆʮʝʥʢʘ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʦ ʫʜʝʣʴʥʦʡ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʚʦʜʥʳʭ ʧʦʯʚʝʥʥʳʭ ʩʫʩʧʝʥʟʠʡ 

ɻʣʘʚʘ 3 ʆʮʝʥʢʘ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʩʦʣʝʡ ʚ ʧʦʯʚʝʥʥʦʤ ʧʨʦʬʠʣʝ 

 3.1. ʆʮʝʥʢʘ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʧʦ ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʩʦʣʝʚʦʛʦ 

ʛʦʨʠʟʦʥʪʘ 

 3.2. ʊʠʧʳ ʩʦʣʝʚʳʭ ʧʨʦʬʠʣʝʡ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ 

ɻʣʘʚʘ 4 ɼʠʘʛʥʦʩʪʠʢʘ ʩʦʣʦʥʮʦʚ ʠ ʩʦʣʦʥʮʝʚʘʪʳʭ ʧʦʯʚ 

 4.1. ʈʘʟʜʝʣʝʥʠʝ ʩʦʣʦʥʮʦʚ ʥʘ ʚʠʜʳ ʧʦ ʤʦʱʥʦʩʪʠ ʥʘʜʩʦʣʦʥʮʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ 

ʩʦʜʝʨʞʘʥʠʶ ʦʙʤʝʥʥʦʛʦ ʥʘʪʨʠʷ ʚ ʩʦʣʦʥʮʦʚʦʤ ʛʦʨʠʟʦʥʪʝ 

ɻʣʘʚʘ 5 ʆʮʝʥʢʘ ʧʦʯʚ ʧʦ ʛʠʧʩʦʥʦʩʥʦʩʪʠ 

ɻʣʘʚʘ 6 ʆʮʝʥʢʘ ʧʦʯʚ ʧʦ ʢʘʨʙʦʥʘʪʥʦʩʪʠ 

ɻʣʘʚʘ 7 ʇʦʣʦʞʝʥʠʝ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʯʚ ʈʦʩʩʠʠ 

ʇʨʠʣʦʞʝʥʠʷ: 

1. ɽʜʠʥʠʮʳ ʚʝʣʠʯʠʥ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʦʮʝʥʢʝ ʩʚʦʡʩʪʚ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ 

2. ʄʠʥʝʨʘʣʳ ʩʦʣʝʡ ʚ ʪʚʝʨʜʳʭ ʬʘʟʘʭ ʧʦʯʚ 

3. ɿʘʚʠʩʠʤʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʩʦʣʝʡ ʚ ʧʦʯʚʘʭ 

ʠʣʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʚʦʜʘʭ 

4. ʄʝʪʦʜʳ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʧʦʯʚ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʠ ʦʮʝʥʢʘ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ 

5. ʑʝʣʦʯʥʦʩʪʴ ʧʦʯʚ: ʧʨʠʨʦʜʘ ʠ ʧʦʢʘʟʘʪʝʣʠ 

ʉʣʦʚʘʨʴ 

ʃʠʪʝʨʘʪʫʨʘ 

 

ʧʘʩʪ ʠʟʚʣʝʢʘʝʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩʦʣʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʦʯʚʝʥʥʦʤ ʨʘʩʪʚʦʨʝ, ʘ ʚʦʜʥʘʷ ʚʳʪʷʞʢʘ 

(1:5) ʠʟʚʣʝʢʘʝʪ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʧʦʯʚʝʥʥʦʤ ʨʘʩʪʚʦʨʝ, ʥʦ ʠ ʚ 

ʪʚʝʨʜʦʡ ʬʘʟʝ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ ʯʘʩʪʠʯʥʦ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʛʣʦʱʘʶʱʝʤ ʢʦʤʧʣʝʢʩʝ. ʇʦʤʠʤʦ 
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ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʚ ʚʦʜʥʫʶ ʚʳʪʷʞʢʫ ʧʝʨʝʭʦʜʠʪ ʠ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ: ʛʠʧʩʘ ʠ ʢʘʨʙʦʥʘʪʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʝʪʦʜ ʚʦʜʥʳʭ ʚʳʪʷʞʝʢ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ (ʥʘʧʨʠʤʝʨ, ʚ ɸʚʩʪʨʘʣʠʠ). 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʅ.ʀ. ɹʘʟʠʣʝʚʠʯ ʠ ɽ.ʀ. ʇʘʥʢʦʚʦʡ ʩ ʩʦʘʚʪʦʨʘʤʠ (1972) ʨʘʩʯʝʪ ʪʦʢʩʠʯʥʳʭ 

ʩʦʣʝʡ ʧʦ ʜʘʥʥʳʤ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ (1:5) ʧʦʟʚʦʣʷʝʪ ʩʙʣʠʟʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʟʘʩʦʣʝʥʥʦʩʪʠ 

ʧʦʯʚ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʳ ʥʘ ʜʘʥʥʳʭ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʠ ʚʳʪʷʞʢʠ ʠʟ ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ ʧʘʩʪ. 

ɹʳʣʘ ʧʨʦʜʝʣʘʥʘ ʩʧʝʮʠʘʣʴʥʘʷ ʨʘʙʦʪʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ, ʚʦʟʤʦʞʥʦ ʣʠ 

ʩʦʧʦʩʪʘʚʠʪʴ ʜʘʥʥʳʝ ʦ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ, ʧʦʣʫʯʝʥʥʳʝ ʤʝʪʦʜʦʤ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ (1:5) ʠ 

ʵʢʩʪʨʘʢʪʘ ʠʟ ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ ʧʘʩʪ (ʂʦʧʠʢʦʚʘ, ʉʢʫʣʢʠʥ, 1990). ʀʪʦʛ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ ʧʦ ʪʦʢʩʠʯʥʳʤ ʩʦʣʷʤ ʜʣʷ ʧʦʯʚ ʩʫʛʣʠʥʠʩʪʦʛʦ ʩʦʩʪʘʚʘ ʵʪʠ 

ʜʘʥʥʳʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʩʦʧʦʩʪʘʚʠʤʳ, ʭʦʪʷ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʥʳʭ 

ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ ʨʘʩʭʦʞʜʝʥʠʷ ʥʝʠʟʙʝʞʥʳ (ʪʘʙʣ. 4). 
 

ʊʘʙʣʠʮʘ 4. ʋʨʦʚʥʠ ʟʘʩʦʣʝʥʠʷ ʛʠʧʩʦʥʦʩʥʳʭ ʧʦʯʚ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦʛʦ ʭʠʤʠʟʤʘ ʩ ʥʠʟʢʦʡ 

ʝʤʢʦʩʪʴʶ ʧʦʛʣʦʱʝʥʠʷ (ʂʦʧʠʢʦʚʘ, ʉʢʦʣʢʠʥ, 1990). Table 4. The levels of gypsiferous soilsô 

salinity with chloride-sulfate salinity and low exchange capacity (ʂʦʧʠʢʦʚʘ, ʉʢʦʣʢʠʥ, 1990). 

 

ʋʨʦʚʝʥʴ ʟʘʩʦʣʝʥʠʷ 

ʇʦʪʝʨʠ 

ʫʨʦʞʘʷ, 

% 

ɺʦʜʥʘʷ ʚʳʪʷʞʢʘ ʅʘʩʳʱʝʥʥʳʡ ʵʢʩʪʨʘʢʪ*  

S ʪʦʢʩʠʯ-

ʥʳʭ 

ʩʦʣʝʡ c 

ʤʉʤ/

ʩʤ 

Na+ Cl- 

S 

ʩʦʣʝʡ 

c 

ʤʉʤ

/ʩʤ 

Na+ Cl- 

% 

ʤʤʦʣʴ 

(ʵʢʚ.)/ 

100 ʛ 

ʤʤʦʣʴ 

(ʵʢʚ.)/100 ʛ 

ʆʪʩʫʪʩʪʚʫʝʪ 

(ʥʝʟʘʩʦʣʝʥʥʳʝ) 
10 0.15 8.5 1 1 0.5 80/5 3 17/0.3 9/0.25 

ʅʠʟʢʠʡ 

(ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ) 
10-2 0.30 14 1.5 3 1.5 150/8 5 40/0.8 25/0.5 

ʉʨʝʜʥʠʡ 

(ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ) 
29-50 0.6 25 2.5 6 2.5 300/14 10 90/2 50/1.2 

ɺʳʩʦʢʠʡ 

(ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʝ) 
50-70 1 40 3.5 11 4 450/22 16 150/3 80/2 

ʆʯʝʥʴ ʚʳʩʦʢʠʡ 

(ʦʯʝʥʴ 

ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʝ) 

70 1 40 3.5 11 4 450/22 16 150/3 80/2 

ʇʨʠʤʝʯʘʥʠʷ ʢ ʪʘʙʣʠʮʝ 4: * ï ʯʠʩʣʠʪʝʣʴ ï ʤʤʦʣʴ (ʵʢʚ.)/ʣ; ʟʥʘʤʝʥʘʪʝʣʴ ï ʤʤʦʣʴ (ʵʢʚ.)/100 ʛ. 

Notes to table 4: * ï numerator, mmol (Eq)/l; denominator, mmol (Eq)/100 g. 

 

ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʚ ʥʦʚʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʫʜʝʣʝʥʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ ʧʦ ʩʦʢʨʘʱʝʥʥʦʡ ʚʦʜʥʦʡ ʚʳʪʷʞʢʝ, ʘ ʪʘʢʞʝ ʧʦ ʦʪʜʝʣʴʥʳʤ ʠʦʥʘʤ, ʘ ʧʨʠ 

ʦʮʝʥʢʝ ʭʠʤʠʟʤʘ ʟʘʩʦʣʝʥʠʷ ï ʨʘʟʜʝʣʝʥʠʶ ʧʦʯʚ ʱʝʣʦʯʥʦʛʦ ʠ ʥʝʡʪʨʘʣʴʥʦʛʦ ʟʘʩʦʣʝʥʠʷ. ʇʨʠ 

ʵʪʦʤ ʩʨʝʜʠ ʱʝʣʦʯʥʳʭ ʧʦʯʚ ʚʳʜʝʣʝʥʳ ʩʦʜʦʚʳʝ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ ʱʝʣʦʯʥʳʝ ʥʝʩʦʜʦʚʦʡ ʧʨʠʨʦʜʳ 

(ɺʦʨʦʙʴʝʚ, ɿʘʤʘʥ, 1984). ɿʘʩʦʣʝʥʥʦʩʪʴ ʧʦʯʚ ʦʮʝʥʠʚʘʶʪ ʪʘʢʞʝ ʧʦ ʩʪʨʦʝʥʠʶ ʩʦʣʝʚʦʛʦ 

ʧʨʦʬʠʣʷ: ʛʣʫʙʠʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʝʨʭʥʝʛʦ ʩʦʣʝʚʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʭʠʤʠʟʤʫ ʠ ʩʪʝʧʝʥʠ 

ʟʘʩʦʣʝʥʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʥʦ ʠ ʧʨʦʬʠʣʷ ʟʘʩʦʣʝʥʥʦʡ ʧʦʯʚʳ ʚ ʮʝʣʦʤ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʧʦʣʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ, ʦʮʝʥʠʚʘʝʤʦʡ ʧʦ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ ʧʦʯʚʝʥʥʳʭ ʧʘʩʪ. ʇʨʠ ʵʪʦʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
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ʦʙʷʟʘʪʝʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʧʦʧʨʘʚʦʢ ʥʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʛʫʤʫʩʠʨʦʚʘʥʥʦʩʪʴ 

ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ (ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʦʧʠʩʘʥʠʶ ʧʦʯʚ, 2012). 

ɺ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʜʘʥʳ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʟʘʩʦʣʝʥʥʳʭ 

ʧʦʯʚ ʧʦ ʛʠʧʩʦʥʦʩʥʦʩʪʠ ʠ ʢʘʨʙʦʥʘʪʥʦʩʪʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʟʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʚʦʝʤ ʩʦʜʝʨʞʘʪ ʚ ʩʚʦʝʤ ʧʨʦʬʠʣʝ ʛʠʧʩ ʠ ʢʘʨʙʦʥʘʪʳ (ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ), ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʷʶʪ ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ ʟʘʩʦʣʝʥʥʳʭ ʠ ʟʘʩʦʣʝʥʥʦ-ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚ, ʠ ʧʦʪʦʤʫ 

ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ ʦʙʷʟʘʪʝʣʴʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ɺ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʦʧʨʝʜʝʣʝʥʦ ʤʝʩʪʦ ʟʘʩʦʣʝʥʥʳʭ 

ʧʦʯʚ ʚ ʧʦʯʚʝʥʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷʭ, ʧʨʠʥʷʪʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ. ʕʪʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ 1977 ʠ 2004 ʛʛ. ɼʘʥ ʧʝʨʝʯʝʥʴ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ, ʚʭʦʜʷʱʠʭ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʠ 

ʥʦʤʝʥʢʣʘʪʫʨʫ ʧʦʯʚ ʚ çɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʧʦʯʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʈʦʩʩʠʠ» (2014). 

ʇʝʨʚʘʷ ʯʘʩʪʴ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʟʘʚʝʨʰʘʝʪʩʷ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʧʦʷʩʥʷʶʱʠʤʠ 

ʥʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʨʝʢʦʤʝʥʜʘʮʠʷʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥʠ ʢʘʩʘʶʪʩʷ: 

ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʠ ʢʫʣʴʪʫʨ; ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʪʚʝʨʜʦʡ ʬʘʟʝ 

ʧʦʯʚ; ʨʘʟʣʠʯʠʡ ʚ ʤʝʪʦʜʘʭ ʠʟʚʣʝʯʝʥʠʷ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʠʟ ʧʦʯʚʳ; ʧʨʠʨʦʜʳ ʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʱʝʣʦʯʥʦʩʪʠ ʧʦʯʚ; ʩʣʦʚʘʨʷ ʪʝʨʤʠʥʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ. 

 

2.2. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʧʦʯʚʝʥʥʳʭ 

ʢʘʨʪ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ 

 

ɺʪʦʨʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʤʫ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʶ ʜʣʷ ʫʯʝʪʘ ʧʣʦʱʘʜʝʡ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʩʦʣʦʥʮʦʚʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʶʛʘ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ.  

ɺ ʦʩʥʦʚʫ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʘʥʥʦʛʦ ʨʘʟʜʝʣʘ ʧʦʣʦʞʝʥʳ ʨʘʟʨʘʙʦʪʢʠ ʄ.ɺ. ʂʦʥʶʰʢʦʚʦʡ 

(2014). ɽʶ ʙʳʣʠ ʦʧʠʩʘʥʳ ʧʦʜʭʦʜʳ ʢ ʩʦʩʪʘʚʣʝʥʠʶ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʳ 

ʟʘʩʦʣʝʥʥʦʩʪʠ ʮʝʣʠʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʦʩʥʦʚʝ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʠ ʠʭ ʮʠʬʨʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ. ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʦʡ ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʳ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʦʜʙʦʨʘ ʥʘʠʙʦʣʝʝ 

ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʩʥʠʤʢʦʚ ʠ ʧʨʦʚʝʨʢʠ ʜʝʰʠʬʨʦʚʦʯʥʳʭ ʧʨʠʟʥʘʢʦʚ ʚ ʧʦʣʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʠ ʦʪʜʝʣʴʥʳʭ ʩʚʦʡʩʪʚʘʭ ʧʦʯʚ, ʥʘʧʨʠʤʝʨ, 

ʪʘʢʠʭ ʢʘʢ ʟʘʩʦʣʝʥʥʦʩʪʴ ʧʦʯʚ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʩʷ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʇʨʠʢʘʩʧʠʷ ʩ ʤʝʣʢʦʡ ʢʦʥʪʫʨʥʦʩʪʴʶ 

ʧʦʯʚʝʥʥʳʭ ʘʨʝʘʣʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ: 1) ʥʘ ʙʫʛʨʘʭ ï ʩʦʣʦʥʮʘʤʠ ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʤʠ; 2) ʚ 

ʟʘʧʘʜʠʥʘʭ ï ʥʝʟʘʩʦʣʝʥʥʳʤʠ ʚʳʩʦʢʦʛʫʤʫʩʠʨʦʚʘʥʥʳʤʠ ʣʫʛʦʚʦ-ʢʘʰʪʘʥʦʚʳʤʠ ʧʦʯʚʘʤʠ; 3) ʥʘ 

ʩʢʣʦʥʘʭ ʙʫʛʨʦʚ ï ʢʘʰʪʘʥʦʚʳʤʠ ʧʦʯʚʘʤʠ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ ʠ ʟʘʩʦʣʝʥʥʦʩʪʠ. ʇʨʠ 

ʵʪʦʤ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʯʝʪʢʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʦʩʪʘʚʦʤ ʠ ʩʦʩʪʦʷʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦʯʚʘʤʠ 

(ʂʦʥʶʰʢʦʚʘ, ɺʳʰʠʚʢʠʥ, 2009). ʕʪʦ ʦʧʨʝʜʝʣʠʣʦ ʦʩʦʙʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʘʥʥʳʭ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ Quickbird ʩ ʨʘʟʨʝʰʝʥʠʝʤ (2.4 ʤ) ʜʣʷ 

ʢʘʨʪʠʨʦʚʘʥʠʷ ʧʦʯʚ ʩʦʣʦʥʮʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ NDVI, ʢʦʛʜʘ ʢʦʥʪʨʘʩʪʥʦʩʪʴ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʝ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦ. 

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʳ ʩ ʦʪʨʘʞʝʥʠʝʤ ʥʘ ʥʝʡ 

ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ ʩʦʩʪʦʷʣ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʰʘʛʦʚ. 

1. ʈʘʟʨʘʙʦʪʢʘ ʠʣʠ ʧʨʦʚʝʨʢʘ ʜʝʰʠʬʨʦʚʦʯʥʳʭ ʧʨʠʟʥʘʢʦʚ. ɿʜʝʩʴ ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ ʧʦʣʝʚʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʪʨʘʥʩʝʢʪʘʭ (ʜʣʠʥʥʦʡ 130-150 ʤ), ʪʦʯʥʦ ʧʨʠʚʷʟʘʥʥʳʭ ʢ ʠʟʦʙʨʘʞʝʥʠʶ ʥʘ 

ʩʥʠʤʢʘʭ, ʩ ʧʦʰʘʛʦʚʳʤ (ʯʝʨʝʟ 1 ʤ) ʦʪʙʦʨʦʤ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʯʚ ʠ 

ʠʭ ʟʘʩʦʣʝʥʠʷ. 

2. ʉʦʚʤʝʱʝʥʠʝ ʧʦʣʝʚʦʡ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

3. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʚʷʟʠ ʤʝʞʜʫ ʜʠʩʪʘʥʮʠʦʥʥʳʤʠ ʠ ʥʘʟʝʤʥʳʤʠ ʜʘʥʥʳʤʠ, ʚʳʙʦʨ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʧʦʯʚ ʥʘ ʩʥʠʤʢʝ. 
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4. ʇʦʩʪʨʦʝʥʠʝ ʢʘʨʪ ʩ ʧʦʤʦʱʴʶ ʜʠʩʢʨʠʤʠʥʘʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. 

5. ɻʝʥʝʨʘʣʠʟʘʮʠʷ ʢʘʨʪʳ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ (ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ). 

6. ʇʨʦʚʝʨʢʘ ʢʘʨʪʳ ʚ ʧʦʣʝ. 

ʋʢʘʟʘʥʥʳʡ ʧʦʜʭʦʜ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʘʨʪʳ ʨʘʡʦʥʘ ɼʞʘʥʳʙʝʢʩʢʦʛʦ 

ʩʪʘʮʠʦʥʘʨʘ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʙʦʪʳ ʧʦ 

ʩʦʟʜʘʥʠʶ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʳ ʟʘʩʦʣʝʥʥʦʩʪʠ ʮʝʣʠʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ.  

I. ʇʨʝʜʧʦʣʝʚʦʡ ʵʪʘʧ ʚʢʣʶʯʘʝʪ: 

1) ʩʙʦʨ ʜʘʥʥʳʭ ʦʙ ʦʙʲʝʢʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

2) ʧʨʠʦʙʨʝʪʝʥʠʝ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʠʤʝʪʴ ʜʝʪʘʣʴʥʦʝ ʨʘʟʨʝʰʝʥʠʝ (2-

3 ʤ) ʚ ʤʥʦʛʦʢʘʥʘʣʴʥʦʤ ʨʝʞʠʤʝ ʩʲʝʤʢʠ, ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʚ ʧʦʟʜʥʝʣʝʪʥʠʡ-

ʨʘʥʥʝʦʩʝʥʥʠʡ ʩʝʟʦʥ (ʘʚʛʫʩʪ-ʩʝʥʪʷʙʨʴ) ï ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʡ ʧʝʨʠʦʜ ʜʣʷ ʮʝʣʠʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʶʛʘ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ; ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 1-2-ʣʝʪʥʝʡ ʜʘʚʥʦʩʪʠ;  

3) ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʟʝʤʝʣʴ ʨʘʟʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʮʝʣʠʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʧʘʩʪʙʠʱ, ʟʘʣʝʞʝʡ ʠ ʣʝʩʦʧʦʩʘʜʦʢ), ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʦ ʧʨʦʮʝʥʪʥʦʤʫ ʫʯʘʩʪʠʶ ʧʷʪʝʥ ʥʝʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ, ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ 

ʚʳʜʝʣʷʶʪʩʷ ʧʦ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʢʦʩʤʠʯʝʩʢʦʤ ʩʥʠʤʢʝ ʧʨʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʭ 

ʦʙʨʘʙʦʪʢʝ (ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʧʦ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʷʤ NDVI; 

4) ʥʘʤʝʪʢʫ ʤʘʨʰʨʫʪʦʚ ʜʣʷ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʝʩʪ ʟʘʣʦʞʝʥʠʷ ʪʨʘʥʩʝʢʪ ʠʣʠ ʢʣʶʯʝʡ 

ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʨʘʡʦʥʦʚ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʝʜʧʦʣʝʚʦʛʦ ʵʪʘʧʘ ʷʚʣʷʝʪʩʷ ʢʘʨʪʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ (ʨʠʩ. 8), ʢʘʨʪʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʠ ʢʘʨʪʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ 

ʠʣʣʶʩʪʨʘʮʠʠ ʧʨʠʚʦʜʠʤ ʨʠʩʫʥʢʠ ʠʟ ʨʘʙʦʪʳ ʄ.ɺ. ʂʦʥʶʰʢʦʚʦʡ (2014). 

ʉʦʟʜʘʥʠʝ ʢʘʨʪʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ, ʪ.ʢ. ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʳ ʦʪʥʦʩʷʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʢ ʮʝʣʠʥʥʳʤ ʟʝʤʣʷʤ, ʥʦ ʠ ʜʨʫʛʠʤ ʫʛʦʜʴʷʤ.  

ɼʘʣʝʝ ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʥʠʤʢʦʚ ʩʦʟʜʘʶʪ ʢʘʨʪʫ ʥʝʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ. ɸʣʛʦʨʠʪʤ 

ʨʘʟʨʘʙʦʪʘʥ ʥʘ ʙʘʟʝ ʙʦʣʴʰʦʛʦ ʤʘʩʩʠʚʘ ʩʦʧʨʷʞʝʥʥʳʭ ʥʘʟʝʤʥʦ-ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʠ 

ʚʢʣʶʯʘʝʪ ʬʠʣʴʪʨʘʮʠʶ ʩʥʠʤʢʘ ʩ NDVI (ʬʠʣʴʪʨ average) ʠ ʚʳʜʝʣʝʥʠʝ ʧʠʢʩʝʣʝʡ, ʠʤʝʶʱʠʭ 

ʟʥʘʯʝʥʠʷ ʚʳʰʝ ʩʨʝʜʥʝʛʦ (ʨʠʩ. 9). ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʣʫʯʘʝʤ ʢʘʨʪʫ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʟʘʩʦʣʝʥʥʳʭ ʪʝʤʥʦʮʚʝʪʥʳʭ ʧʦʯʚ. 

ɿʘʪʝʤ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʩʥʠʤʢʦʚ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʠʩʢʨʠʤʠʥʘʥʪʥʦʛʦ 

ʘʥʘʣʠʟʘ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʦʛʦ ʩʦʟʜʘʝʪʩʷ ʢʘʨʪʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʜʣʷ 

ʚʳʜʝʣʝʥʠʷ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ ʧʦʯʚ.  

II. ʇʦʣʝʚʦʡ ʵʪʘʧ. ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʤʝʪʦʜʦʤ ʪʨʘʥʩʝʢʪ, 

ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʚ ʩʨʝʜʥʝʤ ʜʦʣʞʥʘ ʙʳʪʴ ʚ 3-4 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʣʠʥʝʡʥʳʡ ʨʘʟʤʝʨ 

ʵʣʝʤʝʥʪʘʨʥʦʡ ʧʦʯʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ (ʕʇʉ). ɼʣʷ ʩʦʣʦʥʮʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʉʝʚʝʨʥʦʛʦ 

ʇʨʠʢʘʩʧʠʷ ʭʘʨʘʢʪʝʨʥʳʤ ʨʘʟʤʝʨʦʤ ʕʇʉ ʷʚʣʷʝʪʩʷ 30-50 ʤ, ʜʣʠʥʘ ʪʨʘʥʩʝʢʪʳ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʜʦʣʞʥʘ ʙʳʪʴ 90-150 ʤ.  

ɺ ʢʦʥʪʨʘʩʪʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʢʦʤʧʣʝʢʩʘ ʟʘʢʣʘʜʳʚʘʶʪ ʧʦʣʥʦʧʨʦʬʠʣʴʥʳʝ ʨʘʟʨʝʟʳ ʠ 

ʦʪʙʠʨʘʶʪ ʦʙʨʘʟʮʳ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʘʥʘʣʠʟʦʚ. ʆʙʲʝʤ ʧʦʣʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʦʣʞʝʥ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʙʱʝʧʨʠʥʷʪʳʤ ʥʦʨʤʘʪʠʚʘʤ ʠ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ. 

III. ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ ʢʘʤʝʨʘʣʴʥʳʡ ʵʪʘʧ ʚʢʣʯʁʘʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʘʟʝʤʥʦʡ ʠ 

ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʚʷʟʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʯʚʝʥʥʦʡ ʢʘʨʪʳ. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʜʣʷ ʟʘʩʦʣʝʥʠʷ, ʥʦ ʠ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ ʜʨʫʛʠʭ ʧʦʯʚʝʥʥʳʭ ʩʚʦʡʩʪʚ (ʢʘʨʙʦʥʘʪʥʦʩʪʠ, 

ʢʠʩʣʦʪʥʦʩʪʠ, ʛʠʧʩʦʥʦʩʥʦʩʪʠ ʠ ʪ.ʧ.). ʅʘ ʵʪʦʤ ʞʝ ʵʪʘʧʝ ʧʨʦʚʦʜʷʪ ʦʮʝʥʢʫ ʪʦʯʥʦʩʪʠ ʢʘʨʪʳ. 

ʆʙʷʟʘʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʨʘʞʝʥʘ ʥʘ ʧʦʯʚʝʥʥʦ-ʩʦʣʝʚʦʡ ʢʘʨʪʝ: 

ʥʘʟʚʘʥʠʝ ʧʦʯʚ ʠ ʧʨʦʮʝʥʪ ʫʯʘʩʪʠʷ ʠʭ ʚ ʧʨʝʜʝʣʘʭ ʥʝʦʜʥʦʨʦʜʥʳʭ ʢʦʥʪʫʨʦʚ; ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ ʚ ʧʨʝʜʝʣʘʭ ʥʝʦʜʥʦʨʦʜʥʳʭ ʢʦʥʪʫʨʦʚ (% ʫʯʘʩʪʠʷ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ, 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʩʦʣʝʥʠʷ ʠ ʟʘʧʘʩʳ ʩʦʣʝʡ). ɺ ʢʘʯʝʩʪʚʝ ʠʣʣʶʩʪʨʘʮʠʠ ʧʨʠʚʝʜʝʥʘ ʢʘʨʪʘ 

ʟʘʩʦʣʝʥʠʷ, ʩʦʩʪʘʚʣʝʥʥʘʷ ʄ.ɺ. ʂʦʥʶʰʢʦʚʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ɼʞʘʥʳʙʝʢʩʢʦʛʦ ʩʪʘʮʠʦʥʘʨʘ 

(ʨʠʩ. 10). 

 

 
 

ʈʠʩ. 8. ʂʘʨʪʘ ʚʠʜʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʨʘʡʦʥʝ ɼʞʘʥʳʙʝʢʩʢʦʛʦ ʩʪʘʮʠʦʥʘʨʘ (ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ 2006 ʛ.). ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ɻʃʇ ï çɻʦʩʣʝʩʦʧʦʣʦʩʘè; ʇʆ ï 

çʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪè; ɻʌ ï çɻʦʩʬʦʥʜè; ʅʆ ï çʅʦʚʳʡ ʦʧʳʪè. Fig. 9. The map of 

anthropogenic influence types in the Zhanybek station (in 2006). Legend: GLP ï Goslesopolosa, 

PO ï Proizvodstvenny opyt, GF ï Gosfond, NO ï Novyi opyt. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ʩ ʧʦʣʝʚʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ ʥʘ ʩʥʠʤʢʘʭ ʚʳʜʝʣʷʶʪʩʷ 

ʪʝʤʥʦʮʚʝʪʥʳʝ ʧʦʯʚʳ ʟʘʧʘʜʠʥ (ʧʦ ʟʥʘʯʝʥʠʷʤ NDVI), ʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʥʠʤʢʦʚ ʥʘ ʙʘʟʝ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʠʩʢʨʠʤʠʥʘʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʢʘʨʪʫ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ 

ʠʟʦʙʨʘʞʝʥʠʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʜʨʫʛʠʭ ʪʠʧʦʚ ʧʦʯʚ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʮʠʬʨʦʚʦʤʫ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʶ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʩʦʣʦʥʮʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʇʨʠʢʘʩʧʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 
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ʘʥʘʣʠʟʝ ʜʝʪʘʣʴʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ, ʧʨʦʚʝʨʷʶʪʩʷ ʥʘ ʜʨʫʛʠʭ ʦʙʲʝʢʪʘʭ ʇʨʠʢʘʩʧʠʡʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ. ʇʨʦʚʦʜʷʪʩʷ ʪʘʢʞʝ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʤʝʪʦʜʠʢʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦ 

ʤʘʪʝʨʠʘʣʘʤ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʦʨʦʰʘʝʤʳʭ ʧʦʯʚ. 

 

ʈʠʩ. 9. ʇʨʠʤʝʨ ʮʝʣʠʥʳ ʙʝʟ ʧʝʨʝʚʳʧʘʩʘ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʥʠʤʢʘ (ʬʨʘʛʤʝʥʪ). 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʊʎ ï ʪʝʤʥʦʮʚʝʪʥʳʝ ʥʝʟʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ; ʂ1 ï ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʝ 

ʧʦʯʚʳ; ʉʅʦʩʪ+ʉʅʩʢ ï ʦʩʪʘʪʦʯʥʳʝ (ʧʝʨʝʭʦʜʥʳʝ ʢ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʤ ʩʦʣʦʥʮʝʚʘʪʳʤ ʧʦʯʚʘʤ) 

ʩʦʣʦʥʮʳ ʠ ʩʦʣʦʥʮʳ ʩʦʣʦʥʯʘʢʦʚʳʝ. Fig. 9. An example of virgin soils without overgrazing and 

results of imageôs (fragment) classification. Legend: green ï dark colored un-saline soils; yellow ï 

light-chestnut soils; red ï residual (transitioning to the light-chestnut solonetz soils) solonetzes and 

saliniferous solonetzes. 

 

 
 

ʈʠʩ. 10. ʇʦʯʚʝʥʥʦ-ʩʦʣʝʚʘʷ ʢʘʨʪʘ ɼʞʘʥʳʙʝʢʩʢʦʛʦ ʩʪʘʮʠʦʥʘʨʘ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʝʡ. ʋʩʣʦʚʥʳʝ 

ʦʙʦʟʥʘʯʝʥʠʷ ʢ ʨʠʩʫʥʢʫ 10 ʩʤʦʪʨʠ ʥʘ ʩʣʝʜʫʶʱʝʡ ʩʪʨʘʥʠʮʝ. Fig. 10. The map of soils and 

salinity of the Zhanybek station and its region. Legend to figure 10 see on the next page. 
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ʇʨʦʜʦʣʞʝʥʠʝ ʧʦʜʧʠʩʠ ʢ ʨʠʩʫʥʢʫ 10. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ.  

 

 
 


