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1. ʋʚʦʜ 
 

ʋ ʉʨʙʠʿʠ ʪʨʝʥʫʪʥʦ ʛʣʘʚʥʠ ʧʨʦʮʝʩʠ ʢʦʿʠ ʜʦʚʦʜʝ ʜʦ ʛʫʙʠʪʢʘ ʠ ʜʝʛʨʘʜʘʮʠʿʝ ʟʝʤˀʠʰʪʘ 

ʩʫ: 1) ʛʫʙʠʪʘʢ ʟʝʤˀʠʰʪʘ ʠ ʦʰʪʝ˂ʝˁʘ ʫʩʣʝʜ ʠʥʜʫʩʪʨʠʿʩʢʠʭ, ʨʫʜʘʨʩʢʠʭ ʠ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜˁʝ ʝʥʝʨʛʠʿʝ; 2) ʛʫʙʠʪʘʢ ʦʨʛʘʥʩʢʝ ʤʘʪʝʨʠʿʝ ʫ ʟʝʤˀʠʰʪʫ; 3) ʟʘʢʠʩʝˀʘʚʘˁʝ ʠ 

ʟʘʩʣʘˁʠʚʘˁʝ ʟʝʤˀʠʰʪʘ; 4) ʨʘʟʣʠʯʠʪʠ ʦʙʣʠʮʠ ʟʘʛʘʹʝˁʘ ʟʝʤˀʠʰʪʘ (ʧʨʝʪʝʨʘʥʘ ʫʧʦʪʨʝʙʘ 

ʘʛʨʦʭʝʤʠʢʘʣʠʿʘ, ʪʝʰʢʠʭ ʤʝʪʘʣʘ, ʠʥʜʫʩʪʨʠʿʩʢʠʭ ʟʘʛʘʹʝˁʝ ʠʪʜ.); 5) ʝʦʣʩʢʘ ʠ ʚʦʜʝʥʘ ʝʨʦʟʠʿʘ ʠ 

6) ʩʘʙʠʿʘˁʝ ʧʦˀʦʧʨʠʚʨʝʜʥʠʭ ʟʝʤˀʠʰʪʘ (ʃʠʯʠʥʘ ʠ ʩʘʨ. 2011). ʋʦʧʰʪʝʥʦ, ʩʚʠ ʦʚʠ ʧʨʦʮʝʩʠ 

ʥʝ ʚʦʜʝ ʩʘʤʦ ʜʦ ʬʠʟʠʯʢʠ ʛʫʙʠʪʘʢʘ ʟʝʤˀʠʰʪʘ, ʥʝʛʦ ʠ ʜʦ ʜʝʛʨʘʜʘʮʠʿʝ ʠ ʢʚʘʨʝˁʘ ʟʝʤˀʠʰʥʠʭ 

ʩʚʦʿʩʪʘʚʘ ʢʦʿʘ ʩʫ  ʯʝʩʪʦ ʤʝʹʫʩʦʙʥʦ ʧʦʚʝʟʘʥʘ ʪʘʢʦ ʜʘ ʥʧʨ. ʘʮʠʜʠʬʠʢʘʮʠʿʘ ʟʝʤˀʠʰʪʘ ʜʦʚʦʜʠ 

ʜʦ ʛʫʙʠʪʢʘ ʦʨʛʘʥʩʢʝ ʤʘʪʝʨʠʿʝ ʟʝʤˀʠʰʪʘ, ʝʨʦʟʠʿʝ ʟʝʤˀʠʰʘʪʘ, ʩʤʘˁʝˁʘ ʙʠʦʛʝʥʦʩʪʠ 

ʟʝʤˀʠʰʪʘ ʠʪʜ. (Communication COM 2006). 

ʈʝʘʢʮʠʿʘ ʟʝʤˀʠʰʪʘ ʿʝ ʧʨʠʣʠʯʥʦ ʩʪʘʙʠʣʥʘ ʚʝʣʠʯʠʥʘ ʠ ʫ ʧʨʚʦʤ ʨʝʜʫ ʟʘʚʠʩʠ ʦʜ 

ʢʣʠʤʘʪʩʢʠʭ ʬʘʢʪʦʨʘ, ʘʣʠ ʠ ʦʜ ʢʘʨʘʢʪʝʨʘ ʤʘʪʠʯʥʦʛ ʩʫʧʩʪʨʘʪʘ, ʫʩʣʦʚʘ ʜʨʝʥʘʞʝ, ʙʠˀʥʦʛ 

ʧʦʢʨʠʚʘʯʘ, ʯʦʚʝʢʦʚʝ ʘʢʪʠʚʥʦʩʪʠ ʠ ʜʨʫʛʦ. Galloway, 2001., ʟʘʢˀʫʯʫʿʝ ʜʘ ʿʝ ʪʘʣʦʞʝˁʝ 

ʢʠʩʝʣʠʥʝ ʢʦʿʘ ʿʝ ʨʝʟʫʣʪʘʪ ʧʦʚʝ˂ʘʥʝ ʝʤʠʩʠʿʝ ʉʆ2 ʩʘʛʦʨʝʚʘˁʝʤ ʬʦʩʠʣʥʠʭ ʛʦʨʠʚʘ ʠ 

ʢʦʨʠʰ˂ʝˁʝʤ ʢʠʩʝʣʠʭ ʤʠʥʝʨʘʣʥʠʭ ʹʫʙʨʠʚʘ ʫʚʝʣʠʢʦ ʧʨʦʤʝʥʠʣʦ ʛʣʦʙʘʣʥʝ ʙʠʦʛʝʦʭʝʤʠʿʩʢʝ 

ʮʠʢʣʫʩʝ ʠ ʨʝʟʫʣʪʠʨʘ aʮʠʜʠʬʠʢʘʮʠʿʦʤ ʙʠʦʩʬʝʨʝ. ɸʮʠʜʠʬʠʢʘʮʠʿʘ ʟʝʤˀʠʰʪʘ ʠʤʘ ʚʝʣʠʢʠ 

ʫʪʠʮʘʿ ʥʘ ʭʝʤʠʿʩʢʝ ʠ ʙʠʦʣʦʰʢʝ ʧʨʦʮʝʩʝ ʫ ʟʝʤˀʠʰʪʠʤʘ. ɼʫʛʦʨʦʯʥʦ ʘʮʠʜʠʬʠʢʘʮʠʿʘ 

ʟʝʤˀʠʰʪʘ ʫʟʨʦʢʫʿʝ ʥʝʧʦʚʨʘʪʥʦ ʩʤʘˁʝˁʝ ʢʘʧʘʮʠʪʝʪʘ ʘʜʩʦʨʧʮʠʿʝ ʢʘʪʿʦʥʘ (ʉɽʉ) ʠ ʜʦʚʦʜʠ ʜʦ 

ʤʦʙʠʣʠʟʘʮʠʿʝ Al, Fe i Mn, ʢʦʿʠ ʩʝ ʫ ʢʠʩʝʣʠʤ ʟʝʤˀʠʰʪʠʤʘ ʤʦʛʫ ʧʦʿʘʚʠʪʠ ʫ ʪʦʢʩʠʯʥʠʤ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ (Blake L. 1999.). 

ɿʝʤˀʠʰʪʘ ʧʦʩʝʜʫʿʫ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʩʝ ʦʜʫʧʠʨʫ ʧʨʦʮʝʩʫ ʘʮʠʜʠʬʠʢʘʮʠʿʝ, ʪʦ ʿʝ ʧʫʬʝʨʥʘ 

ʩʧʦʩʦʙʥʦʩʪ ʟʝʤˀʠʰʪʘ. ʇʦʨʝʜ ʢʘʨʙʦʥʘʪʘ ʟʝʤˀʠʰʪʫ ʧʫʬʝʨʥʫ ʩʧʦʩʦʙʥʦʩʪ ʜʘʿʫ ʿʦʰ ʠ ʭʫʤʫʩ ʠ 

ʤʠʥʝʨʘʣʠ ʛʣʠʥʝ. ʊʘʢʦʹʝ ʜʦʙʨʘ ʧʫʬʝʨʥʘ ʩʚʦʿʩʪʚʘ ʠʤʘʿʫ ʠ ʟʝʤˀʠʰʪʘ ʢʦʿʘ ʠʤʘʿʫ ʚʠʩʦʢ ʉɽʉ ʠ 

ʢʦʿʘ ʩʘʜʨʞʝ ʚʝ˂ʫ ʢʦʣʠʯʠʥʫ ʘʜʩʦʨʙʦʚʘʥʠʭ ʙʘʟʥʠʭ ʢʘʪʿʦʥʘ (ɴʠʨʠ˂ ʠ ʩʘʨ., 2016; ʅʝʰʠ˂ ʠ ʩʘʨ., 

2015; ɹʝʣʠ˂, 2005;). ɺʝ˂ʠʥʘ ʟʝʤˀʠʰʪʘ ʫ ʉʨʙʠʿʠ ʿʝ ʢʠʩʝʣʘ. ɼʦ ʩʘʜʘ ʦʜ ʠʩʧʠʪʘʥʝ ʫʢʫʧʥʝ 

ʧʦʚʨʰʠʥʝ 43% (1,197,000 hʘ) ʠʤʘʿʫ ʧʦʚʝ˂ʘʥ ʥʠʚʦ ʢʠʩʝʣʦʩʪʠ ʠ ʩʧʘʜʘʿʫ ʫ ʢʣʘʩʫ ʚʠʩʦʢʦ 

ʢʠʩʝʣʠʭ ʜʦ ʢʠʩʝʣʠʭ ʟʝʤˀʠʰʪʘ, 20% ʿʝ ʢʠʩʝʣʦ ʜʦ ʩʣʘʙʦ ʢʠʩʝʣʦ, ʦʜ ʪʦʛʘ 35% ʿʝ ʫ ʛʨʫʧʠ 

ʩʣʘʙʦ ʢʠʩʝʣʠʭ ʜʦ ʥʝʫʪʨʘʣʥʠʭ ʟʝʤˀʠʰʪʘ. ʉʘʤʦ 2% ʠʩʧʠʪʠʚʘʥʠʭ ʟʝʤˀʠʰʪʘ ʫ ʉʨʙʠʿʠ ʿʝ 

ʘʣʢʘʣʥʦ. ʄʦʥʠʪʦʨʠʛ ʘʮʠʜʠʬʠʢʘʮʠʿʝ ʠ ʠʟʜʚʘʿʘˁʝ ʧʦʚʨʰʠʥʘ ʟʝʤˀʠʰʪʘ ʢʦʿʘ ʩʫ ʢʠʩʝʣʘ ʿʝ 

ʩʘʤʦ ʧʨʚʠ ʢʦʨʘʢ ʫ ʘʜʝʢʚʘʪʥʦʤ ʠ ʦʧʪʠʤʘʣʥʦʤ ʢʦʨʠʰ˂ʝˁʫ ʧʦˀʦʧʨʠʚʨʝʜʥʦʛ ʟʝʤˀʠʰʪʘ 

ʉʨʙʠʿʝ. ʇʦʩʝʙʥʫ ʧʘʞˁʫ ʪʨʝʙʘ ʫʩʤʝʨʠʪʠ ʥʘ ʧʦʜʨʫʯʿʘ ʿʫʛʦʠʩʪʦʯʥʝ ʉʨʙʠʿʝ (Ăʂˀʫʯʢʘ 

ʪʝʨʘʩʘñ), ʐʫʤʘʜʠʿʘ, ʂʦʣʫʙʘʨʩʢʠ ʩʣʠʚ, ɱʘʜʘʨ, ʇʦʮʝʨʠʥʘ, ʄʘʯʚʘ ʠ ʛʨʘʜ ʃʝʩʢʦʚʘʮ. (ʃʠʯʠʥʘ ʠ 

ʩʘʨ. 2011). ʈʘʥʠʿʝ ʋʨʝʜʙʦʤ ʦ ʧʨʦʛʨʘʤʫ ʩʠʩʪʝʤʩʢʦʛ ʧʨʘ˂ʝˁʘ ʢʚʘʣʠʪʝʪʘ ʟʝʤˀʠʰʪʘ, 

ʠʥʜʠʢʘʪʦʨʠʤʘ ʟʘ ʦʮʝʥʫ ʨʠʟʠʢʘ ʦʜ ʜʝʛʨʘʜʘʮʠʿʝ ʟʝʤˀʠʰʪʘ ʠ ʤʝʪʦʜʦʣʦʛʠʿʠ ʟʘ ʠʟʨʘʜʫ 

ʨʝʤʝʜʠʿʘʮʠʦʥʠʭ ʧʨʦʛʨʘʤʘ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉò, ʙʨʦʿ 88/10), ʘ ʩʘʜʘ ʋʨʝʜʙʦʤ ʦ 

ʩʠʩʪʝʤʘʪʩʢʦʤ ʧʨʘ˂ʝˁʫ ʩʪʘˁʘ ʠ ʢʚʘʣʠʪʝʪʘ ʟʝʤˀʠʰʪʘ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉò, ʙʨʦʿ 

73/2019) ʧʨʦʧʠʩʘʥʦ ʿʝ ʩʝʜʘʤ ʠʥʜʠʢʘʪʦʨʘ ʟʘ ʦʮʝʥʫ ʨʠʟʠʢʘ ʦʜ ʜʝʛʨʘʜʘʮʠʿʝ ʟʝʤˀʠʰʪʘ, ʤʝʹʫ 

ʢʦʿʠʤʘ ʿʝ ʠ ʩʪʝʧʝʥ ʫʛʨʦʞʝʥʦʩʪʠ ʟʝʤˀʠʰʪʘ ʦʜ ʘʮʠʜʠʬʠʢʘʮʠʿʝ. 
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2. ʆʙʠʤ ʠ ʩʘʜʨʞʘʿ ʠʩʪʨʘʞʠʚʘˁʘ 
 

ʊʝʨʝʥʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ 

ʋʧʦʟʥʘʚʘˁʝ ʩʘ ʬʘʢʪʦʨʠʤʘ ʧʝʜʦʛʝʥʝʟʝ, ʨʝˀʝʬʦʤ, ʤʘʪʠʯʥʠʤ ʩʫʧʩʪʨʘʪʦʤ, ʢʣʠʤʦʤ, 

ʦʨʛʘʥʩʢʠʤ ʩʚʝʪʦʤ ʠ ʭʠʜʨʦʣʦʛʠʿʦʤ ʠʟʚʨʰʝʥʦ ʿʝ ʧʨʦʫʯʘʚʘˁʝʤ ʧʦʩʪʦʿʝ˂ʝ ʣʠʪʝʨʘʪʫʨʝ, ʢʘʦ ʠ ʥʘ 

ʩʘʤʦʤ ʪʝʨʝʥʫ, ʧʨʠʣʠʢʦʤ ʨʝʢʦʛʥʦʩʮʠʨʘˁʘ ʪʝʨʝʥʘ ʠ ʦʪʚʘʨʘˁʘ ʧʝʜʦʣʦʰʢʠʭ ʧʨʦʬʠʣʘ. 

ʋ ʦʢʚʠʨʫ ʪʝʨʝʥʩʢʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʦʪʚʦʨʝʥʠ ʩʫ ʧʝʜʦʣʦʰʢʠ ʧʨʦʬʠʣʠ ʠ ʦʧʠʩʘʥʘ 

ʫʥʫʪʨʘʰˁʘ ʠ ʩʧʦˀʘʰˁʘ ʤʦʨʬʦʣʦʛʠʿʘ ʟʝʤˀʠʰʪʘ. ʅʘ ʩʣʠʮʠ 1. ʧʨʠʢʘʟʘʥʝ ʩʫ ʣʦʢʘʮʠʿʝ 

ʧʨʦʬʠʣʘ. ʋ ʩʚʠʤ ʧʨʦʬʠʣʠʤʘ ʠʟ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʭʦʨʠʟʦʥʘʪʘ ʫʟʝʪʠ ʩʫ ʫʟʦʨʮʠ ʫ 

ʥʘʨʫʰʝʥʦʤ ʩʪʘˁʫ ʟʘ ʣʘʙʦʨʘʪʦʨʠʿʩʢʘ ʠʩʧʠʪʠʚʘˁʘ, ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʬʠʟʠʯʢʠʭ ʠ ʭʝʤʠʿʩʢʠʭ 

ʩʚʦʿʩʪʘʚʘ ʟʝʤˀʠʰʪʘ. ʅʘ ʠʩʧʠʪʠʚʘʥʦʤ ʧʦʜʨʫʯʿʫ ʦʪʚʦʨʝʥʦ ʿʝ ʫʢʫʧʥʦ 40 ʧʝʜʦʣʦʰʢʠʭ 

ʧʨʦʬʠʣʘ: 

ü 11 ʧʨʦʬʠʣʘ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʛʨʘʜʘ ɺʘˀʝʚʘ 

ü 10 ʧʨʦʬʠʣʘ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʛʨʘʜʘ ʃʦʟʥʠʮʘ 

ü 8 ʧʨʦʬʠʣʘ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʦʧʰʪʠʥʝ ʄʠʦʥʠʮʘ 

ü 6 ʧʨʦʬʠʣʘ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʦʧʰʪʠʥʝ ʂʦʮʝˀʝʚʘ 

ü 5 ʧʨʦʬʠʣʘ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʦʧʰʪʠʥʝ ʃʘʿʢʦʚʘʮ 

 

 
ʉʣʠʢʘ 1.  ʀʩʪʨʘʞʠʚʘʥʦ ʧʦʜʨʫʯʿʝ ʩʘ ʣʦʢʘʮʠʿʘʤʘ ʦʪʚʦʨʝʥʠʭ ʧʝʜʦʣʦʰʢʠʭ ʧʨʦʬʠʣʘ. 
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ʋ ʠʩʧʠʪʠʚʘˁʠʤʘ ʩʫ ʧʦʨʝʜ ʩʪʘʥʜʘʨʜʥʠʭ ʤʝʪʦʜʘ ʢʦʿʝ ʩʝ ʧʨʠʤʝˁʫʿʫ ʟʘ ʦʚʫ ʚʨʩʪʫ 

ʠʩʧʠʪʠʚʘˁʘ ʠ ʢʦʿʝ ʩʫ ʧʨʠʟʥʘʪʝ ʦʜ ʩʪʨʘʥʝ ɱɼʇɿ (1966, 1971, 1997), ʢʦʨʠʰ˂ʝʥʝ ʠ 

ʥʘʿʩʘʚʨʝʤʝʥʠʿʝ ʠ ʩʚʝʪʩʢʠ ʧʨʠʟʥʘʪʝ ʤʝʪʦʜʝ. ʃʘʙʦʨʘʪʦʨʠʿʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ ʚʨʰʝʥʘ ʩʫ ʫ 

ʣʘʙʦʨʘʪʦʨʠʿʠ ʇʦˀʦʧʨʠʚʨʝʜʥʦʛ ʬʘʢʫʣʪʝʪʘ ʫ ʅʦʚʦʤ ʉʘʜʫ. ɸʥʘʣʠʟʠʨʘʥʦ ʿʝ ʫʢʫʧʥʦ 140 

ʫʟʦʨʘʢʘ ʟʝʤˀʠʰʪʘ. 

ʅʘ ʦʩʥʦʚʫ ʜʝʪʘˀʥʠʭ ʪʝʨʝʥʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʥʘ ʠʩʧʠʪʠʚʘʥʦʤ 

ʧʦʜʨʫʯʿʫ ʜʝʬʠʥʠʩʘʥʠ ʩʫ ʩʣʝʜʝ˂ʠ ʪʠʧʦʚʠ ʟʝʤˀʠʰʪʘ: 

 

ʂʦʣʠʚʠʿʫʤ  

ʅʘʟʠʚ ʧʦʪʠʯʝ ʦʜ ʣʘʪ. ñcoluoò = ʩʧʠʨʘʪʠ; ʠʩʪʠʯʝ ʩʝ ʠ ʥʘʯʠʥ ˁʠʭʦʚʦʛ ʧʦʩʪʘʥʢʘ 

ʧʨʦʮʝʩʦʤ ʠʩʧʠʨʘˁʘ ʠ ʪʘʣʦʞʝˁʘ ʟʝʤˀʠʰʥʦʛ ʤʘʪʝʨʠʿʘʣʘ. ʈʘʥʠʿʝ ʩʝ ʢʦʨʠʩʪʠʦ ʥʘʟʠʚ 

ʜʝʣʫʚʠʿʘʣʥʦ ʟʝʤˀʠʰʪʝ. ʋ WRB ʢʣʘʩʠʬʠʢʘʮʠʿʠ ʩʝ ʢʦʨʠʩʪʠ ʥʘʟʠʚ Colluvic Regosols. ʅʘʿʚʝ˂ʝ 

ʧʦʚʨʰʠʥʝ ʥʘʣʘʟʝ ʩʝ ʫ ɺʨʘˁʩʢʦʿ ʢʦʪʣʠʥʠ ʠ ʫ ʂʦʩʦʚʩʢʦ-ʤʝʪʦʭʠʿʩʢʦʿ ʦʙʣʘʩʪʠ, ʜʦʢ ʩʝ ʫ 

ʦʩʪʘʣʠʤ ʙʨʜʩʢʦ-ʧʣʘʥʠʥʩʢʠʤ ʦʙʣʘʩʪʠʤʘ ʿʘʚˀʘʿʫ ʩʘʤʦ ʣʦʢʘʣʥʦ.ʋ ʉʨʙʠʿʠ ʿʝ ʢʘʨʪʠʨʘʥʦ ʦʢʦ 

90.000 ha.   ʂʦʣʫʚʠʿʘʣʥʘ ʟʝʤˀʠʰʪʘ ʩʝ ʦʙʨʘʟʫʿʫ ʫ ʧʦʜʥʦʞʿʫ ʧʘʜʠʥʘ (ʟʘʨʘʚˁʝʥʠ ʪʝʨʝʥʠ ʠʣʠ 

ʨʘʚʥʠʮʝ), ʛʜʝ ʩʝ ʘʢʫʤʫʣʠʨʘ ʤʘʪʝʨʠjʘʣ ʟʝʤˀʠʰʪʘ ʠ ʩʪʝʥʘ ʢʦʿʠ ʿʝ ʝʨʦʜʠʨʘʥ ʠʟ ʛʦʨˁʠʭ ʜʝʣʦʚʘ 

ʧʘʜʠʥʝ. ʇʦʰʪʦ ʿʝ ʢʦʣʫʚʠʿʘʣʥʠ ʥʘʥʦʩ ʿʝʜʥʦ ʦʜ ʧʦʩʣʝʜʠʮʘ ʝʨʦʟʠʿʝ ʟʝʤˀʠʰʪʘ, ʦʙʨʘʟʦʚʘˁʝ 

ʢʦʣʫʚʠʫʤʘ ʟʘʚʠʩʠ ʦʜ ʠʩʪʠʭ ʬʘʢʪʦʨʘ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʝʨʦʟʠʿʫ (ʫʥʠʰʪʘʚʘˁʝ ʚʝʛʝʪʘʮʠʿʝ, 

ʝʨʦʟʠʦʥʠ ʠʥʪʝʥʟʠʪʝʪ ʢʠʰʘ, ʜʨʝʥʠʨʘʥʦʩʪ ʠ ʧʦʚʝʟʘʥʦʩʪ ʧʦʜʣʦʛʝ, ʥʝʦʜʛʦʚʘʨʘʿʫ˂ʝ ʛʘʟʜʦʚʘˁʝ 

ʟʝʤˀʠʰʪʝʤ). ɱʝʜʠʥʦ ʩʝ ʨʘʟʣʠʢʫʿʝ ʫʪʠʮʘʿ ʨʝˀʝʬʘ, ʿʝʨ ʦʥ ʿʝ ʦʚʜʝ ʬʘkʪʦʨ ʘʢʫʤʫʣʘʮʠʿʝ, ʘ ʥʝ 

ʩʧʠʨʘˁʘ. 

ɼʦʤʠʥʘʥʪʘʥ ʧʝʜʦʛʝʥʝʪʩʢʠ ʧʨʦʮʝʩ ʿʝ ʘʢʫʤʫʣʘʮʠʿʘ ʤʘʪʝʨʠʿʘʣʘ ʟʝʤˀʠʰʪʘ ʠ ʩʪʝʥʘ ʢʦʿʠ 

ʿʝ ʝʨʦʜʠʨʘʥ ʠʟ ʛʦʨˁʠʭ ʜʝʣʦʚʘ ʧʘʜʠʥʝ. ɻʨʘʹʘ ʧʨʦʬʠʣʘ ʢʦʣʫʚʠʿʫʤʘ ʿʝ (A) ï C. ʂʦʣʫʚʠʫʿʤʠ ʩʫ 

ʦʙʠʯʥʦ ʜʫʙʦʢʘ ʟʝʤˀʠʰʪʘ ʯʠʿʠ (A) ʭʦʨʠʟʦʥʪ ʩʘʜʨʞʠ ʥʝʟʥʘʪʥʫ ʢʦʣʠʯʠʥʫ ʭʫʤʫʩʘ. ʋ ʜʫʙˀʠʤ 

ʩʣʦʿʝʚʠʤʘ ʩʝ ʤʦʛʫ ʥʘ˂ʠ ʬʦʩʠʣʥʠ (ʟʘʪʨʧʘʥʠ) ʟʝʤˀʠʰʥʠ ʭʦʨʠʟʦʥʪʠ.ɿʘ ʦʚʘ ʟʝʤˀʠʰʪʘ ʩʫ 

ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʦʰʪʨʦʠʚʠʯʥʠ ʝʣʝʤʝʥʪʠ ʩʢʝʣʝʪʘ. ʇʨʠʣʠʢʦʤ ʪʘʣʦʞʝˁʘ ʥʝ ʜʦʣʘʟʠ ʜʦ 

ʟʥʘʯʘʿʥʦʛ ʛʨʘʥʫʣʦʤʝʪʨʠʿʩʢʦʛ ʩʦʨʪʠʨʘˁʘ, ʧʘ ʩʣʦʿʝʚʠ ʥʠʩʫ ʤʝĽʫʩʦʙʥʦ ʿʘʢʦ ʜʠʬʝʨʝʥʮʠʨʘʥʠ. 

ʅʘ ʙʣʘʞʠʤ ʧʘʜʠʥʘʤʘ ʩʝ ʫʦʯʘʚʘʿʫ ʦʜʨʝʹʝʥʝ ʟʘʢʦʥʠʪʦʩʪʠ, ʥʘ ʛʦʨˁʠʤ ʜʝʣʦʚʠʤʘ ʧʘʜʠʥʝ 

ʢʦʣʫʚʠʿʘʣʥʠ ʥʘʥʦʩʠ ʩʫ ʠʟʛʨʘʹʝʥʠ ʧʨʝʪʝʞʥʦ ʦʜ ʧʝʩʢʘ ʠ ʢʨʫʧʥʠʿʠʭ ʜʝʣʦʚʘ ʩʢʝʣʝʪʘ, ʘ ʥʘ 

ʜʦˁʠʤ ʜʝʣʦʚʠʤʘ ʩʫ ʩʘʩʪʘʚˀʝʥʠ ʦʜ ʪʝʢʩʪʫʨʥʦ ʬʠʥʠʿʝʛ (ʢʦʣʦʠʜʥʦʛ), ʤʘʪʝʨʠʿʘʣʘ. 

ʂʦʣʫʚʠʿʘʣʥʘ ʟʝʤˀʠʰʪʘ ʩʝ ʥʘʿʯʝʰ˂ʝ ʥʝ ʦʜʣʠʢʫʿʫ ʩʣʦʿʝʚʠʪʦʰ˂ʫ ʢʦʿʘ ʿʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʟʘ 

ʘʣʫʚʠʿʘʣʥʘ ʟʝʤˀʠʰʪʘ. 

 

ʂʨʝʯˁʘʯʢʦ-ʜʦʣʦʤʠʪʥʘ ʮʨʥʠʮʘ (ʢʘʣʢʦʤʝʣʘʥʦʩʦʣ) 

ʅʘʟʠʚ ʦʚʦʛ ʪʠʧʘ ʟʝʤˀʠʰʪʘ ʧʦʪʠʯʝ ʦʜ ʣʘʪʠʥʩʢʝ ʨʝʯʠ calx = ʢʨʝʯ, ʛʨʯʢʝ ʨʝʯʠ melas = 

ʮʨʥ, ʠ ʣʘʪʠʥʩʢʝ ʨʝʯʠ solum = ʟʝʤˀʠʰʪʝ. ʉ ʦʙʟʠʨʦʤ ʜʘ ʩʝ ʦʚʦ ʟʝʤˀʠʰʪʝ, ʟʙʦʛ ʠʟʨʘʟʠʪʦ 

ʪʘʤʥʦ ʮʨʥʝ ï ʩʠʚʝ ʙʦʿʝ ʭʫʤʫʩʥʦʛ ʭʦʨʠʟʦʥʪʘ, ʿʘʚˀʘ ʧʨʝʪʝʞʥʦ ʫ ʧʣʘʥʠʥʘʤʘ ʧʨʝʢʦ 900 m 

ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ ʥʘʟʠʚʘ ʩʝ ʠ ʧʣʘʥʠʥʩʢʘ ʮʨʥʠʮʘ. ʂʨʝʯˁʘʯʢʦ-ʜʦʣʦʤʠʪʥʘ ʮʨʥʠʮʘ ʿʝ 

ʨʘʩʧʨʦʩʪʨʘˁʝʥʘ ʥʘ ʩʚʠʤ ʥʘʰʠʤ ʧʣʘʥʠʥʘʤʘ ʠʟʛʨʘʹʝʥʠʤ ʦʜ ʪʚʨʜʠʭ ʢʨʝʯˁʘʢʘ ʠ ʜʦʣʦʤʠʪʘ. 

ʅʘʿʚʠʰʝ ʿʝ ʠʤʘ ʫ ʟʘʧʘʜʥʦʿ ʉʨʙʠʿʠ, ʄʘˀʝʥ, ʄʦʢʨʘ ɻʦʨʘ, ʉʫʚʦʙʦʨ, ʊʘʨʘ... ʋ ʉʨʙʠʿʠ ʿʝ ʜʦ 

ʩʘʜʘ ʢʘʨʪʠʨʘʥʦ ʧʨʝʢʦ 160.000 ha. ʆʚʘ ʮʨʥʠʮʘ ʩʝ ʦʙʨʘʟʫʿʝ ʥʘ ʪʚʨʜʠʤ ʢʨʝʯˁʘʮʠʤʘ ʠ 
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ʜʦʣʦʤʠʪʠʤʘ ʩʘ ʚʠʰʝ ʦʜ 98% CaCO3 ʦʜʥʦʩʥʦ MgCO3.  ɱʘʚˀʘ ʩʝ ʥʘ ʥʘʛʥʫʪʦʤ ʠ ʩʪʨʤʦʤ 

ʪʝʨʝʥʫ, ʧʨʝʪʝʞʥʦ ʥʘ ʥʘʜʤʦʨʩʢʠʤ ʚʠʩʠʥʘʤʘ ʠʟʥʘʜ 900 m ʘ ʥʘ ʚʠʩʠʥʘʤʘ ʧʨʝʢʦ 1200 m ʪʦ ʿʝ 

ʛʣʘʚʥʠ ʪʠʧ ʟʝʤˀʠʰʪʘ ʥʘ ʢʨʝʯˁʘʯʢʦʿ ʧʦʜʣʦʟʠ. ʇʨʠʨʦʜʥʫ ʚʝʛʝʪʘʮʠʿʫ ʧʣʠ˂ʠʭ ʮʨʥʠʮʘ ʯʠʥʝ 

ʟʝˀʘʩʪʘ ʠ ʪʨʘʚʥʘ ʚʝʛʝʪʘʮʠʿʘ, ʘ ʜʫʙˀʠʭ ʰʫʤʩʢʘ ʚʝʛʝʪʘʮʠʿʘ. 

ʊʠʧʠʯʥʝ ʢʨʝʯˁʘʯʢʦ-ʜʦʣʦʤʠʪʥʝ ʮʨʥʠʮʝ ʢʘʨʘʢʪʝʨʠʰʫ ʛʨʘʹʦʤ ʧʨʦʬʠʣʘ ɸ ï R. ɼʫʙʠʥʘ 

ɸ ʭʦʨʠʟʦʥʪʘ ʜʦʩʪʘ ʚʘʨʠʨʘ ʠ ʥʘ ʤʘʣʦʤ ʨʘʩʪʦʿʘˁʫ ʦʜ 1 ʜʦ 2 ʩm ʧʘ ʜʦ 30 cm. ɺʝʦʤʘ ʩʫ 

ʧʨʦʧʫʩʥʝ ʟʘ ʚʦʜʫ ʠ ʜʦʙʨʦ ʘʝʨʠʩʘʥʝ ʧʘ ʙʠˀʢʝ ʣʝʪʠ ʩʪʨʘʜʘʿʫ ʦʜ ʩʫʰʝ. ɿʙʦʛ ʪʦʛʘ ʜʦʤʠʥʠʨʘ 

ʢʩʝʨʦʬʠʪʥʘ ʚʝʛʝʪʘʮʠʿʘ. ɿʝʤˀʠʰʪʘ ʙʦʛʘʪʘ ʭʫʤʫʩʦʤ ʫ ʦʨʛʘʥʦʛʝʥʦʿ ʬʘʟʠ ʠʤʘʿʫ 25 ï 50% 

ʭʫʤʫʩʘ, ʘ ʫ ʦʨʛʘʥʦʤʠʥʝʨʘʣʥʦʿ 10 ï 25%. ʅʘʿʚʝ˂ʠ ʜʘʦ ʦʚʠʭ ʟʝʤˀʠʰʪʘ ʿʝ ʧʦʜ ʧʨʠʨʦʜʥʦʤ 

ʢʩʝʨʦʬʠʪʥʦʤ ʚʝʛʝʪʘʮʠʿʦʤ ʣʠʚʘʜʘ ʠ ʧʘʰˁʘʢʘ. ʄʘˁʠ ʜʝʦ ʿʝ ʧʦʜ ʰʫʤʦʤ.  

 

ʍʫʤʫʩʥʦ ʩʠʣʠʢʘʪʥʦ ʟʝʤˀʠʰʪʝ (ʨʘʥʢʝʨ) 

ʅʘʟʠʚ ʨʘʥʢʝʨ ʧʦʪʠʯʝ ʦʜ ʥʝʤʘʯʢʝ ʨʝʯʠ rank = ʩʪʨʤʠ ʥʘʛʠʙ ʠ ʪʘʢʦ ʿʝ ʤʝʹʫʥʘʨʦʜʥʦ 

ʧʨʠʭʚʘ˂ʝʥ. ʉʝʤ ʪʦʛʘ, ʥʘʟʠʚ ʦʟʥʘʯʘʚʘ ʪʚʦʨʝʚʠʥʫ ʦʙʨʘʟʦʚʘʥʫ ʥʘ ʩʠʣʠʢʘʪʥʠʤ ʩʪʝʥʘʤʘ ʫ ʢʦʿʝ 

ʩʝ ʥʘʿʯʝʰ˂ʝ ʿʘʩʥʦ ʠʟʜʚʘʿʘ ʭʫʤʫʩʥʠ ɸ ʭʦʨʠʟʦʥʪ. ʋ WRB ʩʝ ʢʣʘʩʠʬʠʢʫʿʝ ʢʘʦ Leptosols. 

ʈʘʥʢʝʨ ʿʝ ʟʥʘʪʥʦ ʨʘʩʧʨʦʩʪʨʘˁʝʥ ʫ ʙʨʜʩʢʦ-ʧʣʘʥʠʥʩʢʠʤ ʧʦʜʨʫʯʿʠʤʘ, ɿʣʘʪʠʙʦʨʫ, ʂʦʧʘʦʥʠʢʫ, 

ʄʘˀʝʥʫ, ɻʦʣʠʿʠ, ʈʫʜʥʠʢʫ, ʄʠʨʦʯʫ. ʋ ʉʨʙʠʿʠ ʿʝ ʜʦ ʩʘʜʘ ʢʘʨʪʠʨʘʥʦ 460 000ha ʨʘʥʢʝʨʘ. 

ʈʘʥʢʝʨʠ ʩʝ ʦʙʨʘʟʫʿʫ ʥʘʿʯʝʰʰ˂ʝ ʥʘ ʤʘʛʤʘʪʩʢʠʤ ʠ ʥʝʢʠʤ ʤʝʪʘʤʦʨʬʥʠʤ ʩʪʝʥʘʤʘ 

ʩʠʣʠʢʘʪʥʦʛ ʩʘʩʪʘʚʘ (ʛʨʘʥʠʪ, ʛʥʘʿʩ, ʢʨʠʩʪʘʣʘʩʪʠ ʰʢʨʠˀʮʠ, ʩʝʨʧʝʥʪʠʥʠʪʠ, ʢʚʘʨʮʠʪʠ). ʉʪʝʥʝ 

ʩʫ ʧʨʝʪʝʞʥʦ ʢʦʤʧʘʢʪʥʝ, ʧʘ ʩʫ ʨʘʥʢʝʨʠ ʧʣʠʪʢʘ ʟʝʤˀʠʰʪʘ ʩʘ ɸ ï R ʧʨʦʬʠʣʦʤ, ʨʝʹʝ ʥʘ 

ʨʘʩʪʨʝʩʠʪʦʤ ʩʫʧʩʪʨʘʪʫ, ʩʘ A ï C ï R ʧʨʦʬʠʣʦʤ. ɼʫʙʠʥʘ ʨʘʥʢʝʨʘ ʚʘʨʠʨʘ ʦʜ ʥʝʢʦʣʠʢʦ ʜʦ 

ʧʨʝʢʦ 60 ʮʝʥʪʠʤʝʪʘʨʘ. ʈʝˀʝʬ ʯʠʥʝ ʩʪʨʤʝ ʧʘʜʠʥʝ ʠ ʛʣʘʚʠʮʝ ʧʣʘʥʠʥʩʢʠʭ ʚʨʭʦʚʘ, ʯʝʩʪʦ 

ʠʟʥʘʜ 800 m ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ. ʆʙʨʘʟʫʿʝ ʩʝ ʫ ʩʚʠʤ ʢʣʠʤʘʪʩʢʠʤ ʫʩʣʦʚʠʤʘ (ʦʜ ʩʝʤʠʘʨʠʜʥʝ 

ʜʦ ʠʟʨʘʟʠʪʦ ʭʫʤʠʜʥʝ ʢʣʠʤʝ), ʘ ʧʨʠʨʦʜʥʫ ʚʝʛʝʪʘʮʠʿʫ ʯʠʥʝ ʧʣʘʥʠʥʩʢʠ ʪʨʘʚˁʘʮʠ, ʨʝʹʝ ʰʫʤʝ. 

ɿʘ ʥʘʩʪʘʥʘʢ ʦʚʠʭ ʟʝʤˀʠʰʪʘ ʚʘʞʥʠ ʩʫ ʩʣʝʜʝ˂ʠ ʧʨʦʮʝʩʠ: ʠʟʨʘʞʝʥʦ ʥʘʢʫʧˀʘˁʝ 

ʭʫʤʫʩʘ, ʿʘʢʦ ʬʠʟʠʯʢʦ ʠ ʩʣʘʙʦ ʭʝʤʠʿʩʢʦ ʨʘʩʧʘʜʘˁʝ ʩʪʝʥʘ, ʿʘʢʦ ʠʩʧʠʨʘˁʝ ʙʘʟʘ ʠʟ ʮʝʣʦʛ 

ʧʨʦʬʠʣʘ, ʿʘʢʘ ʝʨʦʟʠʿʘ. ɼʦ ʘʢʫʤʫʣʘʮʠʿʝ ʭʫʤʫʩʘ ʜʦʣʘʟʠ ʟʙʦʛ ʥʝʧʦʚʦˀʥʠʭ ʚʦʜʥʠʭ ʠ 

ʪʦʧʣʦʪʥʠʭ ʫʩʣʦʚʘ ʟʘ ʤʠʥʝʨʘʣʠʟʘʮʠʿʫ ʦʨʛʘʥʩʢʝ ʤʘʪʝʨʠʿʝ. ɱʘʢʦ ʬʠʟʠʯʢʦ ʨʘʩʧʘʜʘˁʝ 

ʫʩʣʦʚˀʝʥʦ ʿʝ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʝʢʩʪʨʝʤʠʤʘ, ʢʦʿʠ ʫʩʧʦʨʘʚʘʿʫ ʭʝʤʠʿʩʢʦ ʨʘʩʧʘʜʘˁʝ. ɿʙʦʛ ʪʦʛʘ 

ʨʘʥʢʝʨ ʠʤʘ ʜʦʩʪʘ ʩʢʝʣʝʪʘ. ʊʦʢʦʤ ʨʘʟʚʦʿʘ ʨʘʥʢʝʨʠ ʥʘ ʙʘʟʠʯʥʠʤ ʩʪʝʥʘʤʘ ʝʚʦʣʫʠʨʘʿʫ ʫ 

ʢʘʤʙʠʯʥʘ ʟʝʤˀʠʰʪʘ, ʜʦʢ ʨʘʥʢʝʨʠ ʥʘ ʩʠʣʠʢʘʪʠʤʘ ʧʨʝʣʘʟʝ ʫ ʢʠʩʝʣʦ-ʩʤʝʹʘ ʟʝʤˀʠʰʪʘ, ʩʤʝʹʘ 

ʧʦʜʟʦʣʘʩʪʘ ʟʝʤˀʠʰʪʘ ʠ ʧʦʜʟʦʣʝ. ʌʠʟʠʯʢʘ ʠ ʭʝʤʠʿʩʢʘ ʩʚʦʿʩʪʚʘ ʨʘʥʢʝʨʘ ʩʫ ʨʘʟʣʠʯʠʪʘ 

ʟʘʚʠʩʥʦ ʧʨʝ ʩʚʝʛʘ ʦʜ ʤʘʪʠʯʥʝ ʩʪʝʥʝ ʥʘ ʢʦʿʦʿ ʩʫ ʦʥʠ ʦʙʨʘʟʦʚʘʥʠ, ʪʿ. ʜʘ ʣʠ ʩʫ ʢʘʦ ʧʦʜʣʦʛʝ 

ʧʦʩʣʫʞʠʣʠ ʙʘʟʠʯʥʝ ʠʣʠ ʢʠʩʝʣʝ ʤʘʛʤʘʪʩʢʝ ʠ ʤʝʪʘʤʦʨʬʥʝ ʩʪʝʥʝ. ʇʨʦʠʟʚʦʜʥʘ ʚʨʝʜʥʦʩʪ 

ʨʘʥʢʝʨʘ ʫʩʣʦʚʥʦ ʿʝ ʧʦʚʝʟʘʥʘ ʩʘ ˁʠʭʦʚʦʤ ʜʫʙʠʥʦʤ. ʈʘʥʢʝʨʠ ʩʝ ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʩʪʝ ʢʘʦ 

ʰʫʤʩʢʘ ʩʪʘʥʠʰʪʘ ʠʣʠ ʢʘʦ ʧʘʰˁʘʮʠ. 

 

ʉʤʦʥʠʮʘ  

ʉʤʦʥʠʮʘ ʩʧʘʜʘ ʫ ʨʝʜ ʘʫʪʦʤʦʨʬʥʠʭ, ʫ ʢʣʘʩʫ ʭʫʤʫʩʥʦ-ʘʢʫʤʫʣʘʪʠʚʥʠʭ ʟʝʤˀʠʰʪʘ ʩʘ 

ʛʨʘʹʦʤ ʧʨʦʬʠʣʘ A-C. ʆʙʨʘʟʫʿʝ ʩʝ ʥʘ ʩʫʧʩʪʨʘʪʠʤʘ ʩʘ ʚʠʰʝ ʦʜ 30% ʛʣʠʥʝ, ʧʨʝʪʝʞʥʦ 

ʤʦʥʪʤʦʨʠʣʦʥʠʪʥʦʛ ʪʠʧʘ. A ʭʦʨʠʟʦʥʪ ʠʤʘ ʚʝʨʪʠʯʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ (A,vt), ʘ ʢʘʨʘʢʪʝʨ 
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ˁʝʛʦʚʦʛ ʭʫʤʫʩʘ ʿʝ ʩʧʝʮʠʬʠʯʘʥ: ʬʦʨʤʠʨʘ ʩʝ ʫ ʫʩʣʦʚʠʤʘ ʪʝʨʝʩʪʨʠʯʥʝ ʧʝʜʦʛʝʥʝʟʝ (ʚʣʘʞʝˁʝ 

ʧʦʜ ʫʪʠʮʘʿʝʤ ʘʪʤʦʩʬʝʨʩʢʠʭ ʧʘʜʘʚʠʥʘ), ʘʣʠ ʟʙʦʛ ʩʣʘʙʝ ʫʥʫʪʨʘʰˁʝ ʜʨʝʥʘʞʝ ʥʦʩʠ ʦʙʝʣʝʞʿʘ 

ʭʠʜʨʦʤʦʨʬʥʦʛ ʭʫʤʫʩʘ, ʰʪʦ ʿʝ ʥʘʨʦʯʠʪʦ ʚʠʜˀʠʚʦ ʧʦ ʙʦʿʠ ʢʦʿʘ ʿʝ ʪʘʤʥʦ-ʩʠʚʘ ʠʣʠ 

ʮʨʥʘ.ʉʤʦʥʠʮʘ ʿʝ ʥʘʨʦʜʥʠ ʥʘʟʠʚ ʠ ʜʦʣʘʟʠ ʦʪʫʜʘ ʰʪʦ ʿʝ ʟʝʤˀʠʰʪʝ ʮʨʥʦ ʠ ʣʝʧˀʠʚʦ ʢʘʦ 

ʩʤʦʣʘ. ʀʥʪʝʨʥʘʮʠʦʥʘʣʥʠ ʥʘʟʠʚ ʿʝ Vertisol ʢʦʿʠ ʿʝ ʠʟʚʝʜʝʥ ʦʜ ʣʘʪʠʥʩʢʝ ʨʝʯʠ verto-

ʦʢʨʝʥʫʪʠ.ʋ ʥʘʰʦʿ ʟʝʤˀʠ ʩʤʦʥʠʮʘ ʿʝ ʨʘʩʧʨʦʩʪʨʘˁʝʥʘ ʫ ʐʫʤʘʜʠʿʠ, ʇʦʤʦʨʘʚˀʫ, ʠʩʪʦʯʥʦʿ 

ʉʨʙʠʿʠ ʠ ʄʝʪʦʭʠʿʠ. 

ʉʤʦʥʠʮʘ ʩʝ ʦʙʨʘʟʫʿʝ ʫ ʢʣʠʤʘʪʩʢʠʤ ʫʩʣʦʚʠʤʘ ʫ ʢʦʿʠʤʘ ʜʦʣʘʟʠ ʜʦ ʩʤʝˁʠʚʘˁʘ 

ʚʣʘʞʥʦʛ ʠ ʩʫʚʦʛ ʧʝʨʠʦʜʘ ʫ ʩʝʤʠ-ʘʨʠʜʥʦʿ ʜʦ ʩʝʤʠ-ʭʫʤʠʜʥʦʿ ʢʣʠʤʠ, ʫ ʟʦʥʠ ʙʣʘʛʦ ʚʘʣʦʚʠʪʦʛ 

ʨʝˀʝʬʘ 200-600 m ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ ʧʦʜ ʚʝʛʝʪʘʮʠʿʦʤ ʣʠʩʪʦʧʘʜʥʠʭ ʰʫʤʘ ʠ ʪʨʘʚʥʠʭ 

ʟʘʿʝʜʥʠʮʘ. ʆʙʨʘʟʦʚʘˁʝ ʩʤʦʥʠʮʝ ʚʝʟʘʥʦ ʿʝ ʧʨʚʝʥʩʪʚʝʥʦ ʟʘ ʩʫʧʩʪʨʘʪʝ ʢʦʿʠ ʠʤʘʿʫ ʚʠʰʝ ʦʜ 

30% ʛʣʠʥʝ ʠ ʪʦ ʧʨʝʪʝʞʥʦ ʤʦʥʪʥʦʨʠʣʦʥʠʪʩʢʦʛ ʪʠʧʘ. ʊʘʢʚʠ ʩʫʧʩʪʨʘʪʠ ʩʫ ʦʙʠʯʥʦ ʩʝʜʠʤʝʥʪʠ 

ʿʝʟʝʨʩʢʦʛ ʧʦʨʝʢʣʘ ʠ ʙʘʟʠʯʥʝ ʤʘʛʤʘʪʩʢʝ ʩʪʝʥʝ. ʆʩʥʦʚʥʠ ʧʨʦʮʝʩʠ ʢʦʜ ʩʤʦʥʠʮʝ ʩʫ 

ʘʢʫʤʫʣʘʮʠʿʘ ʤʦʣʠʯʥʦʛ ʭʫʤʫʩʘ ʠ ʘʨʛʠʣʦ-ʧʝʜʦʪʫʨʙʘʮʠʿʘ, ʢʦʿʘ ʿʝ ʧʦʩʣʝʜʠʮʘ ʥʘʠʟʤʝʥʠʯʥʦʛ 

ʙʫʙʨʝˁʘ ʠ ʢʦʥʪʨʘʢʮʠʿʝ ʛʣʠʥʝ ʤʦʥʪʤʦʨʠʣʦʥʠʪʩʢʦʛ ʪʠʧʘ ʫ ʫʩʣʦʚʠʤʘ ʩʤʝˁʠʚʘˁʘ ʤʦʢʨʝ ʠ 

ʩʫʚʝ ʬʘʟʝ. ʋ ʩʫʰʥʦʤ ʧʝʨʠʦʜʫ ʫʩʣʝʜ ʢʦʥʪʨʘʢʮʠʿʝ, ʟʝʤˀʠʰʪʝ ʿʝ ʠʩʧʨʝʩʝʮʘʥʦ ʙʨʦʿʥʠʤ 

ʰʠʨʦʢʠʤ ʠ ʜʫʙʦʢʠʤ ʧʫʢʦʪʠʥʘʤʘ ʫ ʢʦʿʝ ʩʝ ʦʙʨʫʰʘʚʘ ʩʠʪʥʘ ʟʝʤˀʘ ʠʟ ʧʦʚʨʰʠʥʩʢʠʭ ʜʝʣʦʚʘ 

ʭʫʤʫʩʥʦʛ ʭʦʨʠʟʦʥʪʘ. ʋ ʚʣʘʞʥʦʤ ʧʝʨʠʦʜʫ ʜʦʣʘʟʠ ʜʦ ʙʫʙʨʝˁʘ ʛʣʠʥʝʥʠʭ ʤʠʥʝʨʘʣʘ ʠ ʫʩʣʝʜ 

ʚʠʰʢʘ ʤʘʪʝʨʠʿʘʣʘ ʫ ʧʫʢʦʪʠʥʘʤʘ ʠ ʙʦʯʥʠʭ ʧʨʠʪʠʩʘʢʘ ʜʦʣʘʟʠ ʜʦ ʧʦʢʨʝʪʘˁʘ ʜʫʙˀʠʭ ʜʝʣʦʚʘ 

ʟʝʤˀʠʰʪʘ ʧʨʝʤʘ ʧʦʚʨʰʠʥʠ. ʇʨʦʬʠʣ ʩʤʦʥʠʮʝ ʿʝ ʛʨʘʹʝ A-AC-C. ʉʤʦʥʠʮʝ ʩʫ ʜʫʙʦʢʘ 

ʟʝʤˀʠʰʪʘ. ʍʫʤʫʩʥʠ ʭʦʨʠʟʦʥʪ ʿʝ ʜʫʙʠʥʝ 40-100 cm, ʪʘʤʥʦ ʩʠʚʝ ʜʦ ʮʨʥʝ ʙʦʿʝ, ʧʦʣʠʝʜʨʠʯʥʝ 

ʠ ʧʨʠʟʤʘʪʠʯʥʝ ʩʪʨʫʢʪʫʨʝ. 

 

ɽʫʪʨʠʯʥʠ ʢʘʤʙʠʩʦʣ (ʛʘʿˁʘʯʘ)  
ɽʫʪʨʠʯʥʠ ʢʘʤʙʠʩʦʣ (ʛʘʿˁʘʯʘ) ʩʧʘʜʘ ʫ ʨʝʜ ʘʫʪʦʤʦʨʬʥʠʭ ʟʝʤˀʠʰʪʘ, ʫ ʢʣʘʩʫ 

ʢʘʤʙʠʯʥʠʭ ʩʘ ʛʨʘʹʦʤ ʧʨʦʬʠʣʘ A-(B)v-C ili R. ʊʦ ʩʫ ʟʝʤˀʠʰʪʘ ʩʘ ʤʦʣʠʯʥʠʤ ɸʤʦ ʠʣʠ 

ʦʭʨʠʯʥʠʤ ɸʦʭ ʭʫʤʫʩʥʠʤ ʭʦʨʠʟʦʥʪʦʤ ʢʦʿʠ ʣʝʞʠ ʥʝʧʦʩʨʝʜʥʦ ʠʟʥʘʜ ʢʘʤʙʠʯʥʦʛ ʭʦʨʠʟʦʥʪʘ 

ʪʠʧʘ (B)v. ʉʪʝʧʝʥ ʟʘʩʠ˂ʝʥʦʩʪʠ ʙʘʟʘʤʘ ʿʝ ʠʟʥʘʜ 50%, a pH ʫ ʚʦʜʠ ʿʝ ʠʟʥʘʜ 5.5. ʆʙʨʘʟʫʿʝ ʩʝ ʥʘ 

ʣʝʩʫ ʠ ʜʨʫʛʠʤ ʙʘʟʘʤʘ ʙʦʛʘʪʠʤ ʩʝʜʠʤʝʥʪʠʤʘ, ʢʘʦ ʠ ʥʘ ʥʝʫʪʨʘʣʥʠʤ ʠ ʙʘʟʠʯʥʠʤ ʤʘʛʤʘʪʩʢʠʤ 

ʩʪʝʥʘʤʘ.ʋ ʉʨʙʠʿʠ ʩʝ ʫʧʦʪʨʝʙˀʘʚʘ ʥʘʨʦʜʥʠ ʥʘʟʠʚ "ʛʘʿˁʘʯʘ", ʟʙʦʛ ʪʦʛʘ ʰʪʦ ʩʝ ʥʘ ʦʚʦʤ 

ʟʝʤˀʠʰʪʫ ʯʝʩʪʦ ʿʘʚˀʘʿʫ ʧʨʦʨʝʹʝʥʝ ʣʠʩʪʦʧʘʜʥʝ ʰʫʤʝ - ʛʘʿʝʚʠ. ʅʘʟʠʚ ʝʫʪʨʠʯʥʠ ʢʘʤʙʠʩʦʣ 

ʦʟʥʘʯʘʚʘ ʟʝʤˀʠʰʪʝ ʜʦʙʨʦ ʦʙʝʟʙʝʹʝʥʦ ʙʘʟʘʤʘ. ɻʣʘʚʥʠ ʨʝʛʠʦʥʠ ʨʘʩʧʨʦʩʪʨʘˁʝˁʘ ʫ ʥʘʰʦʿ 

ʟʝʤˀʠ ʩʫ ʠʩʪʦʯʥʠ ʜʝʣʦʚʠ ʉʨʙʠʿʝ, ʐʫʤʘʜʠʿʘ, ʇʦʤʦʨʘʚˀʝ ʠ ʄʘʯʚʘ. ɻʘʿˁʘʯʘ ʿʝ ʿʝʜʥʦ ʦʜ 

ʥʘʿʨʘʩʧʨʦʩʪʨʘˁʝʥʠʿʠʭ ʟʝʤˀʠʰʪʘ ʫ ʉʨʙʠʿʠ, ʜʦ ʩʘʜʘ ʿʝ ʢʘʨʪʠʨʘʥʦ ʦʢʦ 750.000 ha. 

ʋ ʥʘʰʦʿ ʟʝʤˀʠ ʦʚʘ ʟʝʤˀʠʰʪʘ ʩʝ ʥʘʿʯʝʰ˂ʝ ʦʙʨʘʟʫʿʫ ʥʘ ʣʝʩʫ ʠʣʠ ʣʘʧʦʨʮʫ, ʿʝʟʝʨʩʢʠʤ 

ʠ ʜʨʫʛʠʤ ʙʘʟʘʤʘ ʙʦʛʘʪʠʤ ʩʝʜʠʤʝʥʪʠʤʘ, ʘʣʠ ʠ ʥʘ ʙʘʟʠʯʥʠʤ ʠ ʥʝʫʪʨʘʣʥʠʤ ʤʘʛʤʘʪʩʢʠʤ 

ʩʪʝʥʘʤʘ. ʂʣʠʤʘ ʫ ʧʦʜʨʫʯʿʫ ʛʘʿˁʘʯʝ ʿʝ ʩʝʤʠʘʨʠʜʥʘ ʜʦ ʩʝʤʠʭʫʤʠʜʥʘ, ʩʘ ʩʨʝʜˁʦʤ ʛʦʜʠʰˁʦʤ 

ʢʦʣʠʯʠʥʦʤ ʧʘʜʘʚʠʥʘ ʦʜ 600 do 800 mm ʠ ʩʨʝʜˁʦʤ ʛʦʜʠʰˁʦʤ ʪʝʤʧʝʨʘʪʫʨʦʤ ʦʜ 10 ʜʦ 12C̄. 

ʈʝˀʝʬ ʿʝ ʥʘʿʯʝʰ˂ʝ ʚʘʣʦʚʠʪ, ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ ʦʜ 100 ʜʦ 500 m. ʇʨʠʨʦʜʥʫ ʚʝʛʝʪʘʮʠʿʫ ʯʠʥʝ 

ʣʠʩʪʦʧʘʜʥʝ ʰʫʤʝ (ʭʨʘʩʪ), ʩ ʚʝʣʠʢʠʤ ʫʜʝʣʦʤ ʪʨʘʚʥʝ ʚʝʛʝʪʘʮʠʿʝ. ʆʩʥʦʚʥʠ ʧʝʜʦʛʝʥʝʪʩʢʠ 

ʧʨʦʮʝʩ ʿʝ ʦʛʘʿˁʘʯʘʚʘˁʝ - ʧʦʩʤʝʹʠʚʘˁʝ. ʉʫʰʪʠʥʘ ʧʨʦʮʝʩʘ ʩʘʩʪʦʿʠ ʩʝ ʫ ʭʝʤʠʿʩʢʦʤ 
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ʨʘʩʧʘʜʘˁʫ (ʭʠʜʨʦʣʠʟʘ) ʧʨʠʤʘʨʥʠʭ ʤʠʥʝʨʘʣʘ (ʫ ʙʣʘʛʦ ʢʠʩʝʣʦʿ ʩʨʝʜʠʥʠ), ʩʠʥʪʝʟʠ ʛʣʠʥʝ ʠ 

ʦʩʣʦʙʘʹʘˁʫ ʦʢʩʠʜʘ ʠ ʭʠʜʨʦʢʩʠʜʘ ʛʚʦʞʹʘ ʢʦʿʠ ʜʘʿʫ ʩʤʝʹʫ ʙʦʿʫ ʢʘʤʙʠʯʥʦʤ (B)v ʭʦʨʠʟʦʥʪʫ. 

ɻʨʘʹʘ ʛʘʿˁʘʯʝ - ʝʫʪʨʠʯʥʦʛ ʢʘʤʙʠʩʦʣʘ ʿʝ A-(B)v-C ili R. 

 

ʉʤʝʹʝ ʟʝʤˀʠʰʪʝ ʥʘ ʢʨʝʯˁʘʢʫ ʠ ʜʦʣʦʤʠʪʫ (ʢʘʣʢʦʢʘʤʙʠʩʦʣ) 

ʅʘʟʠʚ ʦʚʦʛ ʪʠʧʘ ʫʧʫ˂ʫʿʝ ʜʘ ʿʝ ʨʝʯ ʦ ʪʚʦʨʝʚʠʥʠ ʢʦʿʘ ʿʝ ʦʙʨʘʟʦʚʘʥʘ ʠʩʢˀʫʯʠʚʦ ʥʘ 

ʯʠʩʪʠʤ ʢʨʝʯˁʘʯʢʠʤ ʠ ʜʦʣʦʤʠʪʩʢʠʤ ʩʪʝʥʘʤʘ. ʄʝʹʫʥʘʨʦʜʥʠ ʥʘʟʠʚ ʧʦʪʠʯʝ ʦʜ ʣʘʪʠʥʩʢʝ ʨʝʯʠ 

calx = ʢʨʝʯ, ʘ ʢʘʤʙʠʩʦʣ ʦʟʥʘʯʘʚʘ ʧʨʠʧʘʜʥʦʩʪ ʢʣʘʩʠ ʢʘʤʙʠʯʥʠʭ ʟʝʤˀʠʰʪʘ. ʆʚʘ ʟʝʤˀʠʰʪʘ 

ʩʫ ʨʘʩʧʨʦʩʪʨʘˁʝʥʘ ʥʘ ʥʘʰʠʤ ʧʣʘʥʠʥʘʤʘ ʢʦʿʝ ʩʫ ʠʟʛʨʘʹʝʥʝ ʦʜ ʯʚʨʩʪʠʭ ʢʨʝʯˁʘʢʘ ï 

ɼʠʥʘʨʩʢʠ ʢʘʨʩʪ, ʤʘʩʠʚʠ ʂʘʨʧʘʪʘ ʠ ɹʘʣʢʘʥʩʢʦʛ ʧʣʘʥʠʥʩʢʦʛ ʣʘʥʮʘ. ʅʘʿʯʝʰ˂ʝ ʩʝ ʿʘʚˀʘʿʫ ʫ 

ʢʦʤʧʣʝʢʩʫ ʩʘ ʢʨʝʯˁʘʯʢʠʤ ʮʨʥʠʮʘʤʘ ʠ ʣʝʩʠʚʠʨʘʥʠʤ ʟʝʤˀʠʰʪʠʤʘ ʥʘ ʢʨʝʯˁʘʢʫ. ʋ  ʉʨʙʠʿʠ 

ʿʝ ʜʦ ʩʘʜʘ ʢʘʨʪʠʨʘʥʦ ʦʢʦ 230.000 ha. ʄʠʥʝʨʘʣʥʠ ʜʝʦ ʦʚʦʛ ʟʝʤˀʠʰʪʘ ʥʘʩʪʘʿʝ ʠʟ 

ʥʝʨʘʩʪʚʦʨʥʦʛ ʦʩʪʘʪʢʘ ʢʨʝʯˁʘʢʘ, ʢʦʿʠ ʟʘʦʩʪʘʿʝ ʥʘʢʦʥ ʨʘʩʪʚʘʨʘˁʘ ʢʘʣʮʠʪʘ (ʉʘʉʆ3).  

ɼʫʙʠʥʘ ʧʨʦʬʠʣʘ ʥʝ ʧʨʝʣʘʟʠ 60 ʩm, ʠ ʥʝʧʦʩʨʝʜʥʦ ʥʘʣʝʞʝ ʥʘ ʿʝʜʨʫ ʩʪʝʥʫ. 

ʍʫʤʠʬʠʢʘʮʠʿʘ ʩʝ ʦʜʚʠʿʘ ʫ ʝʫʪʨʠʯʥʠʤ ʫʩʣʦʚʠʤʘ ʠ ʦʙʨʘʟʫʿʝ ʩʝ ʟʨʝʣʠ ʭʫʤʫʩ. ɻʨʘʹʘ ʧʨʦʬʠʣʘ 

ʿʝ ɸ ï (B)rz ï R. ʆʚʘ ʟʝʤˀʠʰʪʘ ʩʫ ʙʦʛʘʪʘ ʛʣʠʥʦʤ, ʘʣʠ ʧʦʨʝʜ ʚʝʣʠʢʦʛ ʩʘʜʨʞʘʿʘ ʛʣʠʥʝ ʥʝʤʘʿʫ 

ʣʦʰʘ ʬʠʟʠʯʢʘ ʩʚʦʿʩʪʚʘ. ʉʘʜʨʞʘʿ ʭʫʤʫʩʘ ʚʘʨʠʨʘ ʫ ʰʠʨʦʢʦʤ ʠʥʪʝʨʚʘʣʫ 5 ï 10% ʧʦʜ 

ʧʨʠʨʦʜʥʦʤ ʚʝʛʝʪʘʮʠʿʦʤ, ʘ ʧʦʜ ʦʙʨʘʜʠʚʠʤ ʧʦʚʨʰʠʥʘʤʘ 2 ï 4%. ʆʚʦ ʟʝʤˀʠʰʪʝ ʿʝ 

ʦʛʨʘʥʠʯʝʥʦ ʤʘʣʦʤ ʜʫʙʠʥʦʤ ʧʨʦʬʠʣʘ, ʪʝ ʩʤʘˁʝʥʦʤ ʩʧʦʩʦʙʥʦʰ˂ʫ ʜʘ ʟʘʜʨʞʘʚʘ ʚʦʜʫ ʠ 

ʩʤʘˁʝʥʠʤ ʩʘʜʨʞʘʿʝʤ ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ ʬʦʩʬʦʨʘ. ʏʝʩʪʘ ʧʦʿʘʚʘ ʩʢʝʣʝʪʘ ʢʦʿʘ ʩʤʘˁʫʿʝ 

ʤʦʛʫ˂ʥʦʩʪ ʠʥʪʝʥʟʠʚʥʦʛ ʢʦʨʠʰ˂ʝˁʘ ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ. ʉʪʦʛʘ ʩʝ ʟʘ ʧʦʚʨʰʠʥʝ 

ʢʘʣʢʦʢʘʤʙʠʩʦʣʘ ʩʤʘʪʨʘʿʫ ʰʫʤʩʢʠʤ ʟʝʤˀʠʰʪʝʤ ʦʩʨʝʜˁʝʛ ʙʦʥʠʪʝʪʘ.  

 

ʀʣʠʤʝʨʠʟʦʚʘʥʦ ʟʝʤˀʠʰʪʝ (ʣʫʚʠʩʦʣ) 

ʅʘʟʠʚ ʧʦʪʠʯʝ ʦʜ ʣʘʪʠʥʩʢʝ ʨʝʯʠ ilimare = ʠʩʧʠʨʘʪʠ ʛʣʠʥʫ, ʦʜʥʦʩʥʦ ʦʜ luo = ʠʩʧʠʨʘʪʠ 

(ʣʫʚʠʩʦʣ). ʋ ʥʘʰʦʿ ʟʝʤˀʠ ʦʚʘʿ ʪʠʧ ʟʝʤˀʠʰʪʘ ʥʘʿʨʘʩʧʨʦʩʪʨʘˁʝʥʠʿʠ ʿʝ ʫ ʟʝʧʘʜʥʠʤ ʜʝʣʦʚʠʤʘ 

ʉʨʙʠʿʝ (ʥʘʿʚʣʘʞʥʠʿʘ ʢʣʠʤʘ), ʿʘʚˀʘ ʩʝ ʫ ʧʦʿʘʩʫ ʦʜ 200 ï 1000 m ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ. ɼʦ ʩʘʜʘ 

ʿʝ ʢʘʨʪʠʨʘʥʦ 130 000 ha. 

ɻʝʦʣʦʰʢʠ ʩʫʧʩʪʨʘʪʠ ʩʫ ʥʝʚʝʟʘʥʠ ʩʝʜʠʤʝʥʪʠ, ʢʘʦ ʰʪʦ ʩʫ ʣʝʩ, ʩʪʘʨʠ ʘʣʫʚʠʿʘʣʥʠ, 

ʿʝʟʝʨʩʢʠ ʠ ʛʣʝʯʝʨʩʢʠ ʥʘʥʦʩʠ ʠʣʦʚʘʩʪʦʛ, ʧʨʦʧʫʩʪˀʠʚʦʛ ʩʘʩʪʘʚʘ. ʅʘʩʪʘʿʫ ʥʘ ʩʫʧʩʪʨʘʪʠʤʘ 

ʨʘʟʣʠʯʠʪʦʛ ʩʘʜʨʞʘʿʘ ʙʘʟʘ. ʂʣʠʤʘ ʿʝ ʚʣʘʞʥʘ, ʩʘ ʛʦʜʠʰˁʦʤ ʩʫʤʦʤ ʧʘʜʘʚʠʥʘ ʠʟʥʘʜ 700mm, ʘ 

ʩʨʝʜˁʘ ʛʦʜʠʰˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʨʘʩʧʦʥʫ ʦʜ 8 ʜʦ 11Áʉ. ɺʝ˂ʝ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ ʫʟʨʦʢʫʿʫ 

ʩʠʣʘʟʥʝ ʪʦʢʦʚʝ, ʘ ʩ ʪʠʤ ʠ ʠʩʧʠʨʘˁʝ ʝʣʫʚʠʿʘʮʠʿʫ ʦʜʨʝʹʝʥʠʭ ʤʘʪʝʨʠʿʘ. ʈʝˀʝʬ ʿʘ ʨʘʟʣʠʯʠʪ, 

ʨʘʚʘʥ ʙʣʘʛʦ ʚʘʣʦʚʠʪ ʫ ʚʝ˂ ʧʦʤʝʥʫʪʦʤ ʚʠʩʠʥʩʢʦʤ ʧʦʿʘʩʫ. ʇʨʠʨʦʜʥʘ ʚʝʛʝʪʘʮʠʿʘ ʦʚʠʭ 

ʟʝʤˀʠʰʪʘ ʿʝ ʬʫʤʩʢʘ (ʤʝʟʦʬʠʪʥʘ ʣʠʩʪʦʧʘʜʥʘ ï ʭʨʘʩʪ, ʛʨʘʙ, ʙʫʢʚʘ, ʣʠʩʪʦʧʘʜʥʦ ʯʝʪʠʥʘʨʩʢʘ ʠ 

ʨʝʪʢʦ ʯʝʪʠʥʘʨʩʢʘ). ʋ ʪʨʘʥʩʬʦʨʤʘʮʠʿʠ ʦʨʛʘʥʩʢʠʭ ʦʩʪʘʪʘʢʘ ʠʟʨʘʞʝʥʘ ʿʝ ʬʫʤʠʬʠʢʘʮʠʿʘ ï 

ʥʘʢʫʧˀʘˁʝ ʟʨʝʣʦʛ ʭʫʤʫʩʘ.  

ʆʩʥʦʚʥʠ ʧʝʜʦʛʝʥʝʪʩʢʠ ʧʨʦʮʝʩ ʢʦʜ ʠʣʠʤʝʨʠʟʦʚʘʥʠʭ ʟʝʤˀʠʰʪʘ ʿʝ ʤʝʭʘʥʠʯʢʦ 

ʧʨʝʤʝʰʪʘˁʝ ʯʝʩʪʠʮʘ ʛʣʠʥʝ ʠʟ ɽ ʭʦʨʠʟʦʥʪʘ ʠ ʘʢʫʤʫʣʘʮʠʿʘ ʫ ɺ ʭʦʨʠʟʦʥʪʫ. ʀʣʠʤʝʨʠʟʘʮʠʿʫ 

ʧʨʝʜʭʦʜʠ ʠʩʧʠʨʘˁʝ ʙʘʟʘ ʠ ˁʠʭʦʚʘ ʟʘʤʝʥʘ ʩʘ ʅ
+
 ʿʦʥʠʤʘ ʫ ʘʜʩʦʨʧʪʠʚʥʦʤ ʢʦʤʧʣʝʢʩʫ, ʧʨʠ 

ʯʝʤʫ ʩʝ ʿʘʚˀʘ ʩʣʘʙʦ ʢʠʩʝʣʘ ʨʝʘʢʮʠʿʘ ʩʨʝʜʠʥʝ (5-6 ʨʅ), ʰʪʦ ʫ ʢʨʘʿˁʦʿ ʣʠʥʠʿʠ ʧʦʜʩʪʠʯʝ 
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ʠʩʧʠʨʘˁʝ ʛʣʠʥʝ.  ɻʨʘʹʘ ʧʨʦʬʠʣʘ ʣʫʚʠʩʦʣʘ ʿʝ ɸ ï ɽ ï ɺt ï C. ɽʣʫʚʠʿʘʣʥʠ ɽ ʭʦʨʠʟʦʥʪ ʿʝ 

ʠʟʛʫʙʠʦ ʟʥʘʯʘʿʥʫ ʢʦʣʠʯʠʥʫ ʛʣʠʥʝ ʫʩʣʝʜ ʠʩʧʠʨʘˁʘ, ʩʪʦʛʘ ʿʝ ʩʚʝʪʣʠʿʝ ʙʦʿʝ. 

 

ʇʩʝʫʜʦʛʣʝʿ 

 ʅʘʟʠʚ ʧʩʝʫʜʦʛʣʝʿ ʿʝ ʜʘʦ Kubiena (1953.), ʿʝʨ ʧʦʢʘʟʫʿʝ ʥʠʟ ʩʣʠʯʥʠʭ ʩʚʦʿʩʪʘʚʘ ʩʘ 

ʛʣʝʿʥʠʤ ʟʝʤˀʠʰʪʠʤʘ. ʉʨʝ˂ʫ ʩʝ ʿʦʰ ʠ ʩʣʝʜʝ˂ʠ ʥʘʟʠʚʠ, ʢʦʿʠ ʫ ʚʝ˂ʦʿ ʠʣʠ ʤʘˁʦʿ ʤʝʨʠ 

ʦʜʛʦʚʘʨʘʿʫ ʧʩʝʫʜʦʛʣʝʿʫ: ʧʦʚʨʰʠʥʩʢʠ ʦʛʣʝʿʝʥʦ ʟʝʤˀʠʰʪʝ, ʧʘʨʘʧʦʜʟʦʣ, ʧʩʝʫʜʦʧʦʜʟʦʣ, 

ʤʨʘʤʦʨʠʨʘʥʦ ʟʝʤˀʠʰʪʝ, ʧʣʘʥʦʩʦʣ. ʋ ʥʘʰʦʿ ʟʝʤˀʠ ʧʩʝʫʜʦʛʣʝʿ ʩʝ ʥʘʣʘʟʠ ʥʘ ʩʪʘʨʠʤ 

ʿʝʟʝʨʩʢʠʤ ʠ ʨʝʯʥʠʤ ʪʝʨʘʩʘʤʘ ʫ ʟʘʧʘʜʥʦʿ ʉʨʙʠʿʠ, ʄʝʪʦʭʠʿʠ ʠ ʢʦʜ ʂʣʘʜʦʚʘ ʫʢʫʧʥʦ ʦʢʦ 500 

000 ha. ʅʘʿʚʝ˂ʠ ʢʦʤʧʣʝʢʩʠ ʥʘʣʘʟʝ ʩʝ ʧʦ ʟʘʧʘʜʥʦʤ ʦʙʦʜʫ ʇʘʥʦʥʩʢʝ ʥʠʟʠʿʝ (ʩʝʚʝʨʥʘ ɹʦʩʥʘ, 

ʉʣʘʚʦʥʠʿʘ ʠ ʠʩʪʦʯʥʘ ʍʨʚʘʪʩʢʘ). 

ʉʫʧʩʪʨʘʪʠ ʥʘ ʢʦʿʠʤʘ ʩʝ ʦʙʨʘʟʫʿʝ ʧʩʝʫʜʦʛʣʝʿ ʤʦʨʘʿʫ ʜʘ ʙʫʜʫ ʜʠʬʝʨʥʮʠʨʘʥʠ ʧʦ 

ʤʝʭʘʥʠʯʢʦʤ ʩʘʩʪʘʚʫ, ʪʘʢʦ ʜʘ ʩʝ ʠʩʧʦʜ ʨʝʣʘʪʠʚʥʦ ʧʨʦʧʫʩʪˀʠʚʦʛ ʧʦʚʨʰʠʥʩʢʦʛ ʩʣʦʿʘ ʥʘ 

ʜʫʙʠʥʠ ʦʜ 30-40 cm ʿʘʚˀʘ ʟʘ ʚʦʜʫ ʥʝʧʨʦʧʫʩʪˀʠʚ ʩʣʦʿ. ʋʩʣʝʜ ʧʦʿʘʚʝ ʥʝʧʨʦʧʫʩʥʦʛ ʩʣʦʿʘ ʠʣʠ 

ʭʦʨʠʟʦʥʪʘ ʥʘ ʜʫʙʠʥʠ ʠʟʥʘʜ 70 cm ʿʘʚˀʘ ʩʝ ʧʦʚʨʝʤʝʥʘ ʩʪʘʛʥʘʮʠʿʘ ʧʦʚʨʰʠʥʩʢʝ ʚʦʜʝ ʠ 

ʦʙʨʘʟʫʿʝ ʩʝ "g" ʭʦʨʠʟʦʥʪ. ʇʦʨʝʢʣʦ ʥʝʧʨʦʧʫʩʥʦʛ ʩʣʦʿʘ ʤʦʞʝ ʙʠʪʠ ʨʝʟʫʣʪʘʪ ʪʘʣʦʞʝˁʘ ʧʫʪʝʤ 

ʘʣʫʚʠʿʘʣʥʠʭ ʥʘʥʦʩʘ ʠʣʠ ʘʢʦ ʩʝ ʝʦʣʩʢʠ ʥʘʥʦʩ ʥʘʪʘʣʦʞʠ ʧʨʝʢʦ ʥʝʢʦʛ ʛʣʠʥʦʚʠʪʦʛ ʩʣʦʿʘ. ʊʘʜʘ 

ʿʝ ʧʩʝʫʜʦʛʣʝʿ ʧʨʠʤʘʨʥʦʛ ʧʦʨʝʢʣʘ. ʊʝʢʩʪʫʨʥʦ ʜʠʬʝʨʝʥʮʠʨʘˁʝ ʤʦʞʝ ʜʘ ʙʫʜʝ ʠ ʧʦʩʣʝʜʠʮʘ 

ʧʝʜʦʛʝʥʝʪʩʢʠʭ ʧʨʦʮʝʩʘ (ʠʣʠʤʝʨʠʟʘʮʠʿʘ, ʧʦʩʤʝʹʠʚʘˁʝ), ʠ ʪʘʜʘ ʿʝ ʧʩʝʫʜʦʛʣʝʿ ʩʝʢʫʥʜʘʨʥʦʛ 

ʧʦʨʝʢʣʘ. ʇʩʝʫʜʦʛʣʝʿ ʩʝ ʿʘʚˀʘ ʫ ʩʝʤʠʭʫʤʠʜʥʦʿ ʠ ʭʫʤʠʜʥʦʿ ʢʣʠʤʠ ʩʘ ʠʟʨʘʞʝʥʦʤ ʩʤʝʥʦʤ 

ʤʦʢʨʦʛ ʠ ʩʫʚʦʛ ʧʝʨʠʦʜʘ ʢʦʿʠ ʫʩʣʦʚˀʘʚʘʿʫ ʧʨʠʩʫʩʪʚʦ ʨʝʜʫʢʮʠʦʥʠʭ ʠ ʦʢʩʠʜʘʮʠʦʥʠʭ ʫʩʣʦʚʘ ʫ 

ʟʝʤˀʠʰʪʫ. ʇʩʝʫʜʦʛʣʝʿ ʿʝ ʚʝʟʘʥ ʟʘ ʨʘʚʥʠʯʘʨʩʢʝ ʪʝʨʝʥʝ, ʥʘʿʯʝʰ˂ʝ ʟʘ ʩʪʘʨʝ ʘʣʫʚʠʿʘʣʥʝ ʠ 

ʿʝʟʝʨʩʢʝ ʪʝʨʘʩʝ. ʇʨʠʨʦʜʥʫ ʚʝʛʝʪʘʮʠʿʫ ʯʠʥʝ ʰʫʤʝ ʭʨʘʩʪʘ ʠ ʛʨʘʙʘ. 

ʆʩʥʦʚʥʠ ʧʨʦʮʝʩ ʿʝ ʧʩʝʫʜʦʦʛʣʝʿʘʚʘˁʝ. ʋ ʚʣʘʞʥʦʤ ʧʝʨʠʦʜʫ ʛʦʜʠʥʝ, ʫʩʣʝʜ ʧʨʠʩʫʩʪʚʘ 

ʥʝʧʨʦʧʫʩʥʦʛ ʩʣʦʿʘ, ʜʦʣʘʟʠ ʜʦ ʟʘʩʠ˂ʝˁʘ ʚʦʜʦʤ ʧʦʚʨʰʠʥʩʢʦʛ ʜʝʣʘ ʧʨʦʬʠʣʘ. ʆʚʘ ʬʘʟʘ ʩʝ 

ʢʘʨʘʢʪʝʨʠʰʝ ʜʦʤʠʥʘʮʠʿʦʤ ʨʝʜʫʢʮʠʦʥʠʭ ʧʦʮʝʩʘ ʠ ʦʜʩʫʩʪʚʦʤ ʢʠʩʝʦʥʠʢʘ, ʫʩʣʝʜ ʯʝʛʘ ʜʦʣʘʟʠ 

ʜʦ ʨʝʜʫʢʮʠʿʝ ʿʝʜʠˁʝˁʘ ʛʚʦʞʹʘ ʠ ʤʘʥʛʘʥʘ, ʯʠʤʝ ʩʝ ʦʥʠ ʧʨʝʚʦʜʝ ʠʟ ʚʠʰʝʚʘʣʝʥʪʥʠʭ ʦʙʣʠʢʘ ʫ 

ʥʠʞʝʚʘʣʝʥʪʥʝ. ʆʚʘ ʿʝʜʠˁʝˁʘ ʩʫ ʨʘʩʪʚʦʨˀʠʚʘ ʫ ʚʦʜʠ ʠ ʤʦʛʫ ʜʘ ʤʠʛʨʠʨʘʿʫ ʢʘ ʫʥʫʪʨʘʰˁʦʩʪʠ 

ʘʛʨʝʛʘʪʘ. ʂʘʜʘ ʥʘʩʪʫʧʠ ʩʫʚʠ ʧʝʨʠʦʜ ʜʦʣʘʟʠ ʜʦ ʦʢʩʠʜʘʮʠʿʝ ʠ ʪʘʣʦʞʝˁʘ Fe ʠ Mn ʫ ʦʙʣʠʢʫ 

ʬʝʨʫʤ (III) ʠ ʤʘʥʛʘʥ ʿʝʜʠˁʝˁʘ. ʊʘʢʦ ʥʘʩʪʘʿʫ ʩʠʚʦ ʦʙʦʿʝʥʝ ʟʦʥʝ ʠʟ ʢʦʿʠʭ ʩʫ ʝʚʘʢʫʠʩʘʥʠ Fe ʠ 

Mn ʠ ʨʹʘʩʪʝ ʟʦʥʝ ʛʜʝ ʩʝ ʢʦʥʮʝʥʪʨʠʰʝ ʩʝʢʫʥʜʘʨʥʦ ʦʢʩʠʜʠʩʘʥʦ ʛʚʦʞʹʝ, ʜʦʢ ʟʦʥʝ 

ʘʢʫʤʫʣʘʮʠʿʝ ʤʘʥʛʘʥʘ ʠʤʘʿʫ ʮʨʥʫ ʙʦʿʫ. ʅʘ ʪʘʿ ʥʘʯʠʥ ʟʝʤˀʠʰʪʝ ʧʦʩʪʘʿʝ ʰʘʨʝʥʦ ʠ ʠʤʘ 

ʤʦʟʘʠʯʘʥ, ʤʨʘʤʦʨʠʨʘʥ ʠʟʛʣʝʜ. ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʪʦʛʘ ʜʘ ʣʠ ʩʝ ʨʘʜʠ ʦ ʧʨʠʤʘʨʥʦʤ ʠʣʠ 

ʩʝʢʫʥʜʘʨʥʦʤ ʧʩʝʫʜʦʛʣʝʿʫ ʨʘʟʣʠʢʫʿʫ ʩʝ ʩʣʝʜʝ˂ʝ ʛʨʘʹʝ ʧʨʦʬʠʣʘ: ʧʨʠʤʘʨʥʠ ʧʩʝʫʜʦʛʣʝʿ A-Ig-

IIg-C ʠ ʩʝʢʫʥʜʘʨʥʠ ʧʩʝʫʜʦʛʣʝʿ A-Eg-Btg-C. 

 

ɸʣʫʚʠʿʘʣʥʦ ʟʝʤˀʠʰʪʝ (ʬʣʫʚʠʩʦʣ) 
ʌʣʫʚʠʩʦʣ ʩʧʘʜʘ ʫ ʨʝʜ ʭʠʜʨʦʤʦʨʬʥʠʭ ʟʝʤˀʠʰʪʘ, ʢʣʘʩʫ ʥʝʨʘʟʚʠʿʝʥʠʭ ʩʘ ʛʨʘʹʦʤ 

ʧʨʦʬʠʣʘ (A)-G ʠʣʠ (A)-C. ʊʦ ʩʫ ʨʝʮʝʥʪʥʠ, ʨʝʯʥʠ, ʤʦʨʩʢʠ ʠ ʿʝʟʝʨʩʢʠ ʥʘʥʦʩʠ ʩʘ ʩʣʦʿʝʚʠʤʘ. 

ʇʨʦʮʝʩʠ ʧʝʜʦʛʝʥʝʟʝ ʩʫ ʩʣʘʙʦ ʠʟʨʘʞʝʥʠ ʟʙʦʛ ʤʣʘʜʦʩʪʠ ʥʘʥʦʩʘ ʠʣʠ ʟʙʦʛ ʪʦʛʘ ʰʪʦ 

ʩʝʜʠʤʝʥʪʘʮʠʿʘ ʧʨʝʚʣʘʜʘʚʘ ʧʝʜʦʛʝʥʝʟʫ. ʄʝʹʫʥʘʨʦʜʥʠ ʥʘʟʠʚ ʬʣʫʚʠʩʦʣ ʧʦʪʠʯʝ ʦʜ ʣʘʪʠʥʩʢʝ 

ʨʝʯʠ fluvius-ʨʝʢʘ, ʯʠʤʝ ʩʝ ʥʘ ʢʨʘʪʘʢ ʥʘʯʠʥ ʠʩʪʠʯʝ ˁʝʛʦʚʦ ʧʦʨʝʢʣʦ. ʅʘʿʯʝʰ˂ʝ ʩʝ ʿʦʰ 
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ʩʫʩʨʝ˂ʫ ʥʘʟʠʚʠ "ʘʣʫʚʠʿʘʣʥʦ ʟʝʤˀʠʰʪʝ" ʠʣʠ ʧʨʦʩʪʦ "ʘʣʫʚʠʿʫʤ". ʌʣʫʚʠʩʦʣʠ ʩʝ ʥʘʣʘʟʝ ʫ 

ʜʦʣʠʥʘʤʘ ʩʚʠʭ ʥʘʰʠʭ ʨʝʢʘ ɼʫʥʘʚʘ, ʉʘʚʝ, ʊʠʩʝ, ʄʦʨʘʚʝ ʠ ʜʨ. 

ɻʝʥʝʟʘ ʬʣʫʚʠʩʦʣʘ ʠ ˁʠʭʦʚʘ ʩʚʦʿʩʪʚʘ ʫʩʣʦʚˀʝʥʘ ʩʫ ʭʠʜʨʦʣʦʰʢʠʤ ʨʝʞʠʤʦʤ ʨʝʢʝ ʠ 

ʧʨʠʨʦʜʦʤ ʤʘʪʝʨʠʿʘʣʘ ʢʦʿʠ ʩʝ ʪʘʣʦʞʠ. ʌʣʫʚʠʩʦʣʠ ʩʝ ʦʙʨʘʟʫʿʫ ʫ ʧʨʠʦʙʘʣʥʦʤ ʜʝʣʫ ʧʦʣʦʿʘ. 

ɿʙʦʛ ʚʨʝʤʝʥʩʢʦʛ ʠ ʧʨʦʩʪʦʨʥʦʛ ʚʘʨʠʨʘˁʘ ʫʩʣʦʚʘ ʪʘʣʦʞʝˁʘ, ʧʨʦʬʠʣ ʬʣʫʚʠʩʦʣʘ ʢʘʨʘʢʪʝʨʠʰʝ 

ʩʝ ʠʟʨʘʞʝʥʦʤ ʩʣʦʿʝʚʠʪʦʰ˂ʫ. ɹʨʦʿ ʩʣʦʿʝʚʘ, ˁʠʭʦʚ ʤʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ ʠ ˁʠʭʦʚʝ ʫʟʘʿʘʤʥʝ 

ʢʦʤʙʠʥʘʮʠʿʝ ʤʦʛʫ ʙʠʪʠ ʥʝʦʛʨʘʥʠʯʝʥʦ ʚʝʣʠʢʝ. ʄʠʥʝʨʘʣʥʠ ʠ ʭʝʤʠʿʩʢʠ ʩʘʩʪʘʚ ʩʫ ʪʘʢʦʹʝ 

ʧʨʦʤʝʥˀʠʚʠ ʠ ʟʘʚʠʩʝ ʦʜ ʧʦʨʝʢʣʘ ʠ ʧʨʠʨʦʜʝ ʤʘʪʝʨʠʿʘʣʘ ʢʦʿʠ ʩʝ ʠʟ ʩʣʠʚʥʦʛ ʧʦʜʨʫʯʿʘ 

ʪʨʘʥʩʧʦʨʪʫʿʝ ʫ ʨʝʯʥʠ ʪʦʢ. 

ʊʠʧʠʯʥʦ ʟʘ ʤʦʨʬʦʣʦʛʠʿʫ ʬʣʫʚʠʩʦʣʘ ʿʝ ʧʦʩʪʦʿʘˁʝ ʨʘʟʥʦʚʨʩʥʠʭ ʩʣʦʿʝʚʘ ʢʦʿʠ ʩʝ 

ʦʙʝʣʝʞʘʚʘʿʫ ʨʠʤʩʢʠʤ ʙʨʦʿʝʚʠʤʘ. ʌʠʟʠʯʢʘ ʠ ʭʝʤʠʿʩʢʘ ʩʚʦʿʩʪʚʘ ʬʣʫʚʠʩʦʣʘ ʩʫ ʚʝʦʤʘ 

ʨʘʟʥʦʚʨʩʥʘ ʠ ʟʘʚʠʩʝ ʦʜ ʙʨʦʿʘ ʩʣʦʿʝʚʘ, ˁʠʭʦʚʝ ʜʝʙˀʠʥʝ, ʤʝʭʘʥʠʯʢʦʛ ʩʘʩʪʘʚʘ, ʭʝʤʠʿʩʢʦʛ ʠ 

ʤʠʥʝʨʘʣʥʦʛ ʩʘʩʪʘʚʘ, ʢʘʦ ʠ ʦʜ ʫʟʘʿʘʤʥʦʛ ʧʦʨʝʪʢʘ ʩʣʦʿʝʚʘ (ʣʘʢʰʠ ʧʨʝʢʦ ʪʝʞʝʛ ʩʣʦʿʘ ʠ 

ʦʙʨʥʫʪʦ). ʇʨʝʤʘ ʪʦʤʝ ʥʝ ʤʦʞʝ ʩʝ ʛʦʚʦʨʠʪʠ ʦ ʥʝʢʠʤ ʪʠʧʠʯʥʠʤ ʩʚʦʿʩʪʚʠʤʘ, ʚʝ˂ ʩʝ ʩʚʘʢʠ 

ʧʨʦʬʠʣ ʤʦʨʘ ʧʦʩʝʙʥʦ ʘʥʘʣʠʟʠʨʘʪʠ ʠ ʠʥʪʝʨʧʨʝʪʠʨʘʪʠ. ɸʢʦ ʩʝ ʠʟʫʟʤʫ ʥʘʥʦʩʠ ʰˀʫʥʢʘ ʠ 

ʯʠʩʪʠ ʧʝʩʘʢ ʥʘ ʩʧʨʫʜʦʚʠʤʘ, ʬʣʫʚʠʩʦʣʠ ʠʤʘʿʫ ʤʘˁʝ ʠʣʠ ʚʠʰʝ ʧʦʚʦˀʥʝ ʬʠʟʠʯʢʝ ʠ ʭʝʤʠʿʩʢʝ 

ʦʩʦʙʠʥʝ. ʄʝʹʫʪʠʤ, ˁʠʭʦʚʘ ʝʢʦʣʦʰʢʘ ʩʚʦʿʩʪʚʘ ʟʘʚʠʩʝ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʦʜ ʨʝʞʠʤʘ ʧʣʘʚˀʝˁʘ 

ʠ ʨʝʞʠʤʘ ʧʦʜʟʝʤʥʠʭ ʚʦʜʘ. 

 

ʌʣʫʚʠʿʘʣʥʦ-ʣʠʚʘʜʩʢʦ ʟʝʤˀʠʰʪʝ (ʭʫʤʦʬʣʫʚʠʩʦʣ)  

ʅʘʟʠʚ ʿʝ ʚʝʟʘʥ ʟʘ ʧʦʿʘʤ ʣʠʚʘʜʩʢʦʛ ʧʝʜʦʛʝʥʝʪʩʢʦʛ ʧʨʦʮʝʩʘ ʠ ʫʯʝʰ˂ʝ ʣʠʚʘʜʩʢʝ 

ʚʝʛʝʪʘʮʠʿʝ ʫ ʦʙʨʘʟʦʚʘˁʫ ʧʨʝʜʤʝʪʥʦʛ ʪʠʧʘ ʟʝʤˀʠʰʪʘ. ʄʝʹʫʥʘʨʦʜʥʠ ʥʘʟʠʚ Ăʭʫʤʦʬʣʫʚʠʩʦʣñ 

ʫʢʘʟʫʿʝ ʜʘ ʿʝ ʨʝʯ ʦ ʭʫʤʫʩʥʦʤ ʬʣʫʚʠʿʘʣʥʦʤ (ʘʣʫʚʠʿʘʣʥʦʤ) ʟʝʤˀʠʰʪʫ. ʍʫʤʦʬʣʫʚʠʩʦʣ ʿʝ 

ʜʦʩʪʘ ʨʘʩʧʨʦʩʪʨʘˁʝʥ ʫ ʥʘʰʦʿ ʟʝʤˀʠ, ʤʘʜʘ ʥʝʰʪʦ ʤʘˁʝ ʦʜ ʬʣʫʚʠʩʦʣʘ ʦʜ ʢʦʿʝʛ ʿʝ ʚʝʣʠʢʠʤ 

ʜʝʣʦʤ ʠ ʦʙʨʘʟʦʚʘʥ. ʉʨʝ˂ʝ ʩʝ ʫ ʜʦʣʠʥʘʤʘ ʥʘʰʠʭ ʚʝʣʠʢʠʭ ʨʝʢʘ, ʟʘʫʟʠʤʘʿʫ˂ʠ ʫʛʣʘʚʥʦʤ 

ʩʨʝʜʠʰˁʠ ʜʝʦ ʨʝʯʥʝ ʪʝʨʘʩʝ. ʋ ʉʨʙʠʿʠ ʿʝ ʢʘʨʪʠʨʘʥʦ ʧʨʝʢʦ 400.000 ha. ʆʙʨʘʟʫʿʫ ʩʝ ʫ 

ʧʣʘʚʥʠʤ ʨʝʯʥʠʤ ʜʦʣʠʥʘʤʘ, ʠ ʪʦ ʥʘʿʯʝʰ˂ʝ ʫ ˁʠʭʦʚʦʤ ʮʝʥʪʨʘʣʥʦʤ ʜʝʣʫ, ʟʘʪʠʤ ʥʘ ʥʠʩʢʠʤ 

ʣʝʩʥʠʤ ʟʘʨʘʚʥʠʤʘ ʠ ʪʝʨʘʩʘʤʘ. ɸʣʫʚʠʿʘʣʥʠ ʩʫʧʩʪʨʘʪʠ ʫ ʮʝʥʪʨʘʣʥʦʤ ʜʝʣʫ ʨʝʯʥʝ ʪʝʨʘʩʝ ʩʫ 

ʧʨʝʪʝʞʥʦ ʠʣʦʚʘʩʪʠ, ʢʘʨʙʦʥʘʪʥʠ ʠʣʠ ʙʝʩʢʘʨʙʦʥʘʪʥʠ. ʅʠʚʦ ʧʦʜʟʝʤʥʝ ʚʦʜʝ ʿʝ ʥʘ ʜʫʙʠʥʠ ʚʝ˂ʦʿ 

ʦʜ 1 m. ʇʨʠʨʦʜʥʫ ʚʝʛʝʪʘʮʠʿʫ ʫ ʧʦʜʨʫʯʿʠʤʘ ʿʫʞʥʦ ʦʜ ʉʘʚʝ ʠ ɼʫʥʘʚʘ ʯʠʥʠʣʠ ʩʫ ʜʦʣʠʥʩʢʝ 

ʣʠʩʪʦʧʘʜʥʝ ʰʫʤʝ ʭʨʘʩʪʘ ʣʫʞˁʘʢʘ ʠ ʧʦˀʩʢʦʛ ʿʘʩʝʥʘ. 

ɻʨʘʹʘ ʧʨʦʬʠʣʘ ʭʫʤʦʬʣʫʚʠʩʦʣʘ ʿʝ ɸ ï C ï G. ʃʠʚʘʜʩʢʝ ʮʨʥʠʮʝ ʩʫ ʤʘˁʝ ʩʣʦʿʝʚʠʪʝ ʦʜ 

ʬʣʫʚʠʩʦʣʘ ʠ ʠʤʘʿʫ ʨʘʟʚʠʿʝʥ ʭʫʤʫʩʥʠ ʭʦʨʠʟʦʥʪ. ʄʦ˂ʥʦʩʪ ɸ ʭʦʨʠʟʦʥʪʘ ʿʝ 20 ï 30 cm, ʘ ʙʦʿʘ 

ʪʘʤʥʦ ʩʠʚʘ ʮʨʥʘ. ʇʨʝʤʘ ʪʝʢʩʪʫʨʠ ʩʫ ʥʘʿʯʝʰ˂ʝ ʪʝʞʝ ʠʣʦʚʘʯʝ ʢʦʿʝ ʠʤʘʿʫ ʜʦʙʘʨ ʚʦʜʥʦ-

ʚʘʟʜʫʰʥʠ ʨʝʞʠʤ. ʉʘʜʨʞʘʿ ʭʫʤʫʩʘ ʠʤʘ ʿʝ ʥʘʿʯʝʰ˂ʝ ʦʜ 3 ï 5%, ʘ ʧʦʜ ʰʫʤʩʢʦʤ ʚʝʛʝʪʘʮʠʿʦʤ  

6 ï 7%. ɳʠʚʦʚʘ ʝʢʦʣʦʰʢʦ-ʧʨʦʠʟʚʦʜʥʘ ʚʨʝʜʥʦʩʪ ʚʘʨʠʨʘ ʦʜ ʪʦʧʦʛʨʘʬʠʿʝ. ʅʘʿʚʝ˂ʠ ʜʝʦ 

ʭʫʤʦʬʣʫʚʠʩʦʣʘ ʩʧʘʜʘ ʤʝʹʫ ʥʘʿʧʣʦʜʥʠʿʘ ʟʝʤˀʠʰʪʘ. ɺʝʦʤʘ ʧʦʚʦˀʥʘ ʟʘ ʨʘʪʘʨʩʢʝ ʠ 

ʧʦʚʨʪʘʨʩʢʝ ʢʫʣʪʫʨʝ. 

 

ʎʠˀ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʙʠʦ ʜʘ ʩʝ ʫʪʚʨʜʠ ʩʪʝʧʝʥ ʘʮʠʜʠʬʠʢʘʮʠʿʝ ʟʝʤˀʠʰʪʘ ʠ ˁʝʛʦʚʘ 

ʦʩʝʪˀʠʚʦʩʪ ʥʘ ʘʮʠʜʠʬʠʢʘʮʠʿʫ. 
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3. ʄʝʪʦʜʝ ʠʩʪʨʘʞʠʚʘˁʘ 
 

ʊʦʢʦʤ ʠʩʪʨʘʞʠʚʘˁʘ ʫʟʝʪʠ ʩʫ ʫ ʦʙʟʠʨ ʩʚʠ ʝʣʝʤʝʥʪʠ ʟʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ ʦʙʣʘʩʪʠ 

ʩʘ ʨʠʟʠʢʦʤ ʦʜ ʘʮʠʜʠʬʠʢʘʮʠʿʝ ʧʨʦʧʠʩʘʥʠ ʋʨʝʜʙʦʤ ʦ ʩʠʩʪʝʤʘʪʩʢʦʤ ʧʨʘ˂ʝˁʫ ʢʚʘʣʠʪʝʪʘ 

ʠ ʩʪʘˁʘ ʟʝʤˀʠʰʪʘ. ʇʨʦʫʯʘʚʘˁʝ ʩʪʘʥʜʘʨʜʥʠʭ ʬʠʟʠʯʢʠʭ ʠ ʭʝʤʠʿʩʢʠʭ ʦʩʦʙʠʥʘ 

ʟʝʤˀʠʰʪʘ ʠʟʚʨʰʝʥʦ ʿʝ ʧʨʝʤʘ ʩʣʝʜʝ˂ʠʤ ʤʝʪʦʜʘʤʘ: 

1. ɻʨʘʥʫʣʦʤʝʪʨʠʿʩʢʠ ʩʘʩʪʘʚ je ʦʜʨʝʹʝʥ ʪʨʝʪʠʨʘˁʝʤ ʫʟʦʨʘʢʘ ʩʘ ʥʘʪʨʠʿʫʤ- 

ʧʠʨʦʬʦʩʬʘʪʦʤ. ʌʨʘʢʮʠʦʥʠʩʘˁʝ ʟʝʤˀʠʰʪʘ ʠʟʚʨʰʠ˂ʝ ʩʝ ʢʦʤʙʠʥʦʚʘˁʝʤ ʧʠʧʝʪ 

ʤʝʪʦʜʝ ʠ ʤʝʪʦʜʝ ʝʣʫʪʨʘʮʠʿʝ ʧʦʤʦ˂ʫ ʩʠʪʘ ʧʦ ɸttʝbergu , ʫʟ ʦʜʨʝʹʠʚʘˁʝ 

ʧʨʦʮʝʥʪʫʘʣʥʦʛ ʩʘʜʨʞʘʿʘ ʬʨʘʢʮʠʿʘ ʦʜ: 2-0,2mm, 0,2-0,02mm, 0,02-0,002mm ʠ 

ʤʘˁʠʭ ʦʜ 0,002mm po Thun-u; 

2. ʆʜʨʝʹʠʚʘˁʝ ʪʝʢʩʪʫʨʥʠʭ ʢʣʘʩʘ ʟʝʤˀʠʰʪʘ  ʥʘ ʦʩʥʦʚʫ ʢʣʘʩʠʬʠʢʘʮʠʿʝ ʧʦ Tomerup; 

3. ɸʢʪʠʚʥʘ ʢʠʩʝʣʦʩʪ (pH ʫ H2ʆ) je ʦʜʨʝʹʝʥʘ ʝʣʝʢʪʨʦʤʝʪʨʠʿʩʢʠ ʧʦʤʦ˂ʫ ʘʧʘʨʘʪʘ pH- 

ʤʝʪʨʘ; 

4. ʉʫʧʩʪʠʪʫʮʠʦʥʘ ʢʠʩʝʣʦʩʪ (pH ʫ 0,01ʄ ʂCl) je ʦʜʨʝʹʝʥʘ ʝʣʝʢʪʨʦʤʝʪʨʠʿʩʢʠʤ 

ʧʫʪʝʤ ʧʦʤʦ˂ʫ ʘʧʘʨʘʪʘ pH-ʤʝʪʨʘ; 

5. ʍʠʜʨʦʣʠʪʠʯʢʘ ʢʠʩʝʣʦʩʪ ʫ ʙʝʟʢʘʨʙʦʥʘʪʥʠʤ ʟʝʤˀʠʰʪʠʤʘ (H ʠʣʠ T-S ʫ cmol/kg ) je 

ʦʜʨʝʹʝʥʘ ʧʦ ʤʝʪʦʜʫ Kappen-a; 

6. ʉʫʤʘ ʘʜʩʦʨʙʦʚʘʥʠʭ ʙʘʟʥʠʭ ʢʘʪʿʦʥʘ ʫ ʙʝʟʢʘʨʙʦʥʘʪʥʠʤ ʟʝʤˀʠʰʪʠʤʘ (S ʫ cmol/kg) 

je ʦʜʨʝʹʝʥʘ ʧʦ ʤʝʪʦʜʫ ʂʘppʝn-ʘ; 

7. ʊʦʪʘʣʥʠ ʢʘʧʘʮʠʪʝʪ ʘʜʩʦʨʙʮʠʿʝ ʟʘ ʢʘʪʿʦʥʝ ʫ ʙʝʟʢʘʨʙʦʥʘʪʥʠʤ ʟʝʤˀʠʰʪʠʤʘ (ʊ ʫ 

cmol/kg) je ʦʜʨʝʹʝʥ ʨʘʯʫʥʩʢʠʤ ʧʫʪʝʤ; 

8. CEC ʫ ʢʘʨʙʦʥʘʪʥʠʤ ʟʝʤˀʠʰʪʠʤʘ je ʦʜʨʝʹʝʥ ʝʢʩʪʨʘʢʮʠʿʦʤ ʧʦʤʦ˂ʫ ʥʘʪʨʠʿʫʤ ʠ 

ʘʤʦʥʠʿʫʤ ʘʮʝʪʘʪʦʤ; 

9. ʉʪʝʧʝʥ ʟʘʩʠ˂ʝʥʦʩʪʠ ʟʝʤˀʠʰʪʘ ʙʘʟʘʤʘ (V ʫ %) je ʦʜʨʝʹʝʥ ʨʘʯʫʥʩʢʠʤ ʧʫʪʝʤ; 

10. ʉʘʜʨʞʘʿʘ ʫʢʫʧʥʦʛ ʘʟʦʪʘ ʿʝ ʦʜʨʝʹʝʥ ʘʫʪʦʤʘʪʩʢʦʤ ʤʝʪʦʜʦʤ CHNS ʘʥʘʣʠʟʘʪʦʨʦʤ 

AOAC ʤʝʪʦʜʘ 972.43; 

11. ʆʜʥʦʩ ʫʛˀʝʥʠʢʘ ʧʨʝʤʘ ʘʟʦʪʫ (C:N) ʿʝ ʦʜʨʝʹʝʥ ʨʘʯʫʥʩʢʠʤ ʧʫʪʝʤ; 

12. ʃʘʢʦʧʨʠʩʪʫʧʘʯʥʠ P2ʆ5 ʠ ʂ2ʆ (mg/100 ʛʨʘʤʘ ʟʝʤˀʠʰʪʘ) ʿʝ ʦʜʨʝʹʝʥʠ ʧʦ ɸl- 

ʤʝʪʦʜʠ; 

13. ʂʘʣʮʠʿʫʤ ʢʘʨʙʦʥʘʪ ʿʝ ʦʜʨʝʹʝʥ ʥʘ Scheiblerovom ʢʘʣʮʠʤʝʪʨʫ; 

14. ʊʠʧʦʚʠ ʟʝʤˀʠʰʪʘ ʠ ˁʠʭʦʚʝ ʥʠʞʝ ʩʠʩʪʝʤʘʪʩʢʝ ʿʝʜʠʥʠʮʝ ʜʝʪʝʨʤʠʥʠʩʘʥʠ ʩʫ 

ʧʨʝʤʘ ʂʣʘʩʠʬʠʢʘʮʠʿʠ ʟʝʤˀʠʰʪʘ ɱʫʛʦʩʣʘʚʠʿʝ (ʐʢʦʨʠ˂ ʠ ʩʘʨ. 1985); 
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4. ʈʝʟʫʣʪʘʪʠ ʪʝʨʝʥʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʭ ʧʨʦʫʯʘʚʘˁʘ 
ʟʝʤˀʠʰʪʘ 

4.1. ʉʧʦˀʘʰˁʘ ʠ ʫʥʫʪʨʘʰˁʘ ʤʦʨʬʦʣʦʛʠʿʘ ʟʝʤˀʠʰʪʘ ʥʘ ʧʦʜʨʫʯʿʫ 

ʛʨʘʜʘ ʃʦʟʥʠʮʘ  
ʆʙʩʝʨʚʘʮʠʿʘ LO1 ʃʦʢʘʣʠʪʝʪ ʃʝʰʥʠʮʘ ʇʦʟʠʮʠʿʘ E: 19Á 18' 26''  N: 44Á 40' 21'' 98 m 
     

ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʟʝʤˀʠʰʪʘ  ʉʇʆɲɸʐɳɸ ʄʆʈʌʆʃʆɻʀɱɸ   

ʈɽɼ ʍʠʜʨʦʤʦʨʬʥʘ ʈʝˀʝʬ ɿʘʨʘʚˁʝʥ  

ʂʃɸʉɸ ʉʝʤʠʛʣʝʿʥʘ  ʅʘʛʠʙ /  

ʊʀʇ ʍʫʤʦʬʣʫʚʠʩʦʣ  ɽʢʩʧʦʟʠʮʠʿʘ /  

ʇʆɼʊʀʇ ɼʫʙʦʢʦ ʦʛʣʝʿʝʥʦ ɺʝʛʝʪʘʮʠʿʘ ʆʨʘʥʠʮʘ ï ʪʨʘʚʘ  

ɺɸʈʀɱɽʊɽʊ ʂʘʨʙʦʥʘʪʥʦ   ʉʫʧʩʪʨʘʪ ɸʣʫʚʠʿʘʣʥʠ ʥʘʥʦʩ  

ʌʆʈʄɸ ʀʣʦʚʘʩʪʦ ʋʟʦʨʢʦʚʘˁʝ ʇʦ ʛʝʥʝʪʠʯʢʠʤ ʭʦʨʠʟʦʥʪʠʤʘ  

WRB Fluvisol ʅʘʧʦʤʝʥʘ /  

 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʣʠʢʘ 2. ʇʝʜʦʣʦʰʢʠ ʧʨʦʬʠʣ (LO1) ï ʉʧʦˀʘʰˁʘ ʤʦʨʬʦʣʦʛʠʿʘ (ʣʝʚʦ); ʋʥʫʪʨʘʰˁʘ 

ʤʦʨʬʦʣʦʛʠʿʘ (ʜʝʩʥʦ)   

Ap (0 ï 25 cm) ʍʫʤʫʩʥʦ ʘʢʫʤʫʣʘʪʠʚʥʠ 

ʭʦʨʠʟʦʥʪ, ʦʨʘʥʠʯʥʠ ʩʣʦʿ, ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ 

ʢʣʘʩʝ ʧʨʘʰʘʩʪʘ-ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

ɸ (25 ï 70 cm)  ʍʫʤʫʩʥʦ ʘʢʫʤʫʣʘʪʠʚʥʠ 

ʭʦʨʠʟʦʥʪ, ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʧʨʘʰʘʩʪʘ 

ʠʣʦʚʘʯʘ. 

ɸʉ (70 ï 100 cm) ʄʝʰʦʚʠʪʠ ʭʦʨʠʟʦʥʪ, ʩʚʝʪʣʦ 

ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʠʣʦʚʘʯʘ. 

ʉ (100 ï 160 cm) ʄʘʪʠʯʥʠ ʩʫʧʩʪʨʘʪ, ʪʘʤʥʦ ʩʤʝʹʝ 

ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʠʣʦʚʘʩʪʠ ʢʨʫʧʥʠ ʧʝʩʘʢ. 

Gso, r (160 ï 200 cm) ʄʘʪʠʯʥʠ ʩʫʧʩʪʨʘʪ, ʩʠʚʝ 

ʙʦʿʝ, ʰˀʫʥʘʢ. 
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ʆʙʩʝʨʚʘʮʠʿʘ LO2 ʃʦʢʘʣʠʪʝʪ ʉʪʨʘʞʘ ʇʦʟʠʮʠʿʘ E: 19Á 17' 16''  N: 44Á 36' 27'' 109 m 
     

ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʟʝʤˀʠʰʪʘ  ʉʇʆɲɸʐɳɸ ʄʆʈʌʆʃʆɻʀɱɸ   

ʈɽɼ ʍʠʜʨʦʤʦʨʬʥʘ ʈʝˀʝʬ ɿʘʨʘʚˁʝʥ  

ʂʃɸʉɸ ʅʝʨʘʟʚʠʿʝʥʘ  ʅʘʛʠʙ /  

ʊʀʇ ʌʣʫʚʠʩʦʣ  ɽʢʩʧʦʟʠʮʠʿʘ /  

ʇʆɼʊʀʇ ʅʝʢʘʨʙʦʥʘʪʥʘ ʦʛʣʝʿʝʥʘ ɺʝʛʝʪʘʮʠʿʘ ʂʫʢʫʨʫʟ  

ɺɸʈʀɱɽʊɽʊ ɺʨʣʦ ʜʫʙʦʢʘ ʉʫʧʩʪʨʘʪ ɸʣʫʚʠʿʘʣʥʠ ʥʘʥʦʩ   

ʌʆʈʄɸ ʀʣʦʚʘʩʪʘ ʩʣʘʙʦ ʩʢʝʣ. ʋʟʦʨʢʦʚʘˁʝ ʇʦ ʛʝʥʝʪʠʯʢʠʤ ʭʦʨʠʟʦʥʪʠʤʘ  

WRB Fluvisol ʅʘʧʦʤʝʥʘ /  

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʉʣʠʢʘ 3. ʇʝʜʦʣʦʰʢʠ ʧʨʦʬʠʣ (LO2) ï ʉʧʦˀʘʰˁʘ ʤʦʨʬʦʣʦʛʠʿʘ (ʣʝʚʦ); ʋʥʫʪʨʘʰˁʘ 

ʤʦʨʬʦʣʦʛʠʿʘ (ʜʝʩʥʦ). 

  

Ap (0 ï 20 cm) ʍʫʤʫʩʥʦ ʘʢʫʤʫʣʘʪʠʚʥʠ ʭʦʨʠʟʦʥʪ, 
ʦʨʘʥʠʯʥʠ ʩʣʦʿ, ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ 

ʧʨʘʰʘʩʪʘ-ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

I   (20 ï 40cm) ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ ʥʘʥʦʩʘ, ʪʘʤʥʦ 

ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʧʨʘʰʘʩʪʘ ʛʣʠʥʘ. 

II, Gso, r (50 ï 90 cm) ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ ʥʘʥʦʩʘ, 

ʙʨʘʦʥʢʘʩʪʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʧʨʘʰʘʩʪʘ-

ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ ʩʘ ʟʥʘʮʠʤʘ ʭʠʜʨʦʤʦʨʬʠʟʤʘ. 

I I I, Gso, r  (90 ï 170 cm) ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ ʥʘʥʦʩʘ, 

ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʧʨʘʰʘʩʪʘ-ʛʣʠʥʦʚʠʪʘ 

ʠʣʦʚʘʯʘ, ʩʘ ʟʥʘʮʠʤʘ ʭʠʜʨʦʤʦʨʬʠʟʤʘ. 
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ʆʙʩʝʨʚʘʮʠʿʘ LO3 ʃʦʢʘʣʠʪʝʪ ʄʠʣʠʥʘ ʇʦʟʠʮʠʿʘ E: 19Á 26' 21''  N: 44Á 35' 39'' 279 m 
     

ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʟʝʤˀʠʰʪʘ  ʉʇʆɲɸʐɳɸ ʄʆʈʌʆʃʆɻʀɱɸ   

ʈɽɼ ɸʫʪʦʤʦʨʬʥʘ ʈʝˀʝʬ ɿʘʨʘʚʘʥ ʥʘ ʧʘʜʠʥʠ  

ʂʃɸʉɸ ʅʝʨʘʟʚʠʿʝʥʘ  ʅʘʛʠʙ 3%  

ʊʀʇ ʂʦʣʫʚʠʿʫʤ ɽʢʩʧʦʟʠʮʠʿʘ S  

ʇʆɼʊʀʇ ɼʠʩʪʨʠʯʥʠ ʩʠʣʠʢʘʪʥʠ ɺʝʛʝʪʘʮʠʿʘ ʐʫʤʘ  

ɺɸʈʀɱɽʊɽʊ 
ʉ ʧʨʝʚʘʛʦʤ ʟʝʤˀʠʰʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ, ʦʛʣʝʿʝʥʠ 

ʉʫʧʩʪʨʘʪ ɼʝʣʫʚʠʿʘʣʥʠ ʥʘʥʦʩ  

ʌʆʈʄɸ ʀʣʦʚʘʩʪʠ, ʩʣʘʙʦ ʩʢʝʣ. ʋʟʦʨʢʦʚʘˁʝ ʇʦ ʛʝʥʝʪʠʯʢʠʤ ʭʦʨʠʟʦʥʪʠʤʘ  

WRB Colluvic Regosol ʅʘʧʦʤʝʥʘ /  

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʣʠʢʘ 4. ʇʝʜʦʣʦʰʢʠ ʧʨʦʬʠʣ (LO3) ï ʉʧʦˀʘʰˁʘ ʤʦʨʬʦʣʦʛʠʿʘ (ʣʝʚʦ); ʋʥʫʪʨʘʰˁʘ 

ʤʦʨʬʦʣʦʛʠʿʘ (ʜʝʩʥʦ). 

  

ʆ (0 ï 5 cm) ʆʨʛʘʥʩʢʠ ʧʦʚʨʰʠʥʩʢʠ ʭʦʨʠʟʦʥʪ, 
ʪʘʤʥʝ ʙʦʿʝ, ʦʨʛʘʥʩʢʠ ʦʩʪʘʮʠ ʥʝʧʦʪʧʫʥʦ 

ʪʨʘʥʩʬʦʨʤʠʩʘʥʠ. 

A (5 ï 15 cm) ʍʫʤʫʩʥʦ ʘʢʫʤʫʣʘʪʠʚʥʠ ʭʦʨʠʟʦʥʪ, 
ʪʘʤʥʦ ʙʨʘʦʥ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

ʉ1, (15 ï 50 cm) ʈʘʩʪʨʝʩʠʪʠ ʤʘʪʠʯʥʠ ʩʫʧʩʪʨʘʪ, 
ʩʚʝʪʣʦ ʙʨʘʦʥ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʛʣʠʥʦʚʠʪʘ 

ʠʣʦʚʘʯʘ. 

ʉ2, Gso, r (50 ï 90 cm) ʈʘʩʪʨʝʩʠʪʠ ʤʘʪʠʯʥʠ 

ʩʫʧʩʪʨʘʪ,  ʙʨʘʦʥʢʘʩʪʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ 

ʧʨʘʰʘʩʪʘ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʚʠʜˀʠʚʠ ʟʥʘʮʠ 

ʩʝʢʫʥʜʘʨʥʝ ʦʢʩʠʜʘʮʠʿʝ ʠ ʨʝʜʫʢʮʠʿʝ. 

C3, Gso, r  (90 ï 150 cm) ʈʘʩʪʨʝʩʠʪʠ ʤʘʪʠʯʥʠ 

ʩʫʧʩʪʨʘʪ, ʩʚʝʪʣʦ ʙʨʘʦʥ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ 

ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ, ʚʠʜˀʠʚʠ ʟʥʘʮʠ ʩʝʢʫʥʜʘʨʥʝ 

ʦʢʩʠʜʘʮʠʿʝ ʠ ʨʝʜʫʢʮʠʿʝ. 
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ʆʙʩʝʨʚʘʮʠʿʘ LO4 ʃʦʢʘʣʠʪʝʪ ʃʦʟʥʠʮʘ ʇʦʟʠʮʠʿʘ E: 19Á 13' 20''  N: 44Á 34' 09'' 115 m 
     

ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʟʝʤˀʠʰʪʘ  ʉʇʆɲɸʐɳɸ ʄʆʈʌʆʃʆɻʀɱɸ   

ʈɽɼ ʍʠʜʨʦʤʦʨʬʥʘ ʈʝˀʝʬ ɿʘʨʘʚˁʝʥ  

ʂʃɸʉɸ ʅʝʨʘʟʚʠʿʝʥʘ  ʅʘʛʠʙ /  

ʊʀʇ ʌʣʫʚʠʩʦʣ ɽʢʩʧʦʟʠʮʠʿʘ /  

ʇʆɼʊʀʇ ʂʘʨʙʦʥʘʪʥʘ ɺʝʛʝʪʘʮʠʿʘ ʄʘʣʠʥʘ  

ɺɸʈʀɱɽʊɽʊ ɺʨʣʦ ʜʫʙʦʢʘ  ʉʫʧʩʪʨʘʪ ɸʣʫʚʠʿʘʣʥʠ ʥʘʥʦʩ  

ʌʆʈʄɸ ʀʣʦʚʘʩʪʦ, ʩʣʘʙʦ ʩʢʝʣ. ʋʟʦʨʢʦʚʘˁʝ ʇʦ ʛʝʥʝʪʠʯʢʠʤ ʭʦʨʠʟʦʥʪʠʤʘ  

WRB Fluvisol ʅʘʧʦʤʝʥʘ ɺʦʜʘ ʫ ʧʝʩʢʫ ʥʘ 140 cm.  

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʣʠʢʘ 5. ʇʝʜʦʣʦʰʢʠ ʧʨʦʬʠʣ (LO4) ï ʉʧʦˀʘʰˁʘ ʤʦʨʬʦʣʦʛʠʿʘ (ʣʝʚʦ); ʋʥʫʪʨʘʰˁʘ 

ʤʦʨʬʦʣʦʛʠʿʘ (ʜʝʩʥʦ). 

  

Ap (0 ï 30 cm) ʍʫʤʫʩʥʦ ʘʢʫʤʫʣʘʪʠʚʥʠ ʭʦʨʠʟʦʥʪ, 

ʦʨʘʥʠʯʥʠ ʩʣʦʿ, ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʠʣʦʚʘʯʘ. 

I (30 ï 70 cm) ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ ʥʘʥʦʩʘ, ʩʤʝʹʝ ʙʦʿʝ, 

ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʠʣʦʚʘʯʘ. 

II (70 ï 85 cm) ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ ʥʘʥʦʩʘ, ʩʚʝʪʣʦ 

ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʠʣʦʚʘʩʪʠ ʩʠʪʥʠ ʧʝʩʘʢ. 

III (85 ï 120cm) ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ ʥʘʥʦʩʘ, ʩʚʝʪʣʦ 

ʩʠʚʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʠʣʦʚʘʯʘ. 

IV , Gso, r (120 ï 150cm) ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ ʥʘʥʦʩʘ, 

ʩʠʚʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʠʣʦʚʘʩʪʠ ʩʠʪʥʠ ʧʝʩʘʢ, 

ʚʠʜˀʠʚʠ ʟʥʘʮʠ ʩʝʢʫʥʜʘʨʥʝ ʦʢʩʠʜʘʮʠʿʝ ʠ ʨʝʜʫʢʮʠʿʝ. 
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ʆʙʩʝʨʚʘʮʠʿʘ LO5 ʃʦʢʘʣʠʪʝʪ ɹʘˁʘ ʂʦʚʠˀʘʯʘ ʇʦʟʠʮʠʿʘ E: 19Á 10' 49''  N: 44Á 30' 31'' 300 m 
     

ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʟʝʤˀʠʰʪʘ  ʉʇʆɲɸʐɳɸ ʄʆʈʌʆʃʆɻʀɱɸ   

ʈɽɼ ɸʫʪʦʤʦʨʬʥʘ ʈʝˀʝʬ ʇʘʜʠʥʘ  

ʂʃɸʉɸ ʍʫʤʫʩʥʦ-ʘʢʫʤʫʣʘʪʠʚʥʘ ʅʘʛʠʙ 10%  

ʊʀʇ 
ʍʫʤʫʩʥʦ ʩʠʣʠʢʘʪʥʦ 

ʟʝʤˀʠʰʪʝ (ʈʘʥʢʝʨ)  

ɽʢʩʧʦʟʠʮʠʿʘ W  

ʇʆɼʊʀʇ ɽʫʪʨʠʯʥʠ  ɺʝʛʝʪʘʮʠʿʘ ʐʫʤʘ  

ɺɸʈʀɱɽʊɽʊ ʈʝʛʦʣʠʪʠʯʥʠ ʉʫʧʩʪʨʘʪ ɹʘʟʠʯʥʘ ʤʘʛʤʘʪʩʢʘ ʩʪʝʥʘ  

ʌʆʈʄɸ ʀʣʦʚʘʩʪʘ, ʩʣʘʙʦ ʩʢʝʣ. ʋʟʦʨʢʦʚʘˁʝ ʇʦ ʛʝʥʝʪʠʯʢʠʤ ʭʦʨʠʟʦʥʪʠʤʘ  

WRB Eutric Leptosol ʅʘʧʦʤʝʥʘ /  

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʉʣʠʢʘ 6. ʇʝʜʦʣʦʰʢʠ ʧʨʦʬʠʣ (LO5) ï ʉʧʦˀʘʰˁʘ ʤʦʨʬʦʣʦʛʠʿʘ (ʣʝʚʦ); ʋʥʫʪʨʘʰˁʘ 

ʤʦʨʬʦʣʦʛʠʿʘ (ʜʝʩʥʦ). 

 

  

O (0 ï 3 cm) ʆʨʛʘʥʩʢʠ ʧʦʚʨʰʠʥʩʢʠ ʭʦʨʠʟʦʥʪ, 

ʪʘʤʥʝ ʙʦʿʝ, ʦʨʛʘʥʩʢʠ ʦʩʪʘʮʠ ʥʝʧʦʪʧʫʥʦ 

ʪʨʘʥʩʬʦʨʤʠʩʘʥʠ. 

A (3 ï 13 cm) ʍʫʤʫʩʥʦ ʘʢʫʤʫʣʘʪʠʚʥʠ ʭʦʨʠʟʦʥʪ, 
ʪʘʤʥʦ ʙʨʘʦʥ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʧʝʩʢʦʚʠʪʦ-ʛʣʠʥʦʚʠʪʘ 

ʠʣʦʚʘʯʘ. 

AC (13 ï 35 cm) ʄʝʰʦʚʠʪʠ ʭʦʨʠʟʦʥʪ, ʩʚʝʪʣʦ ʙʨʘʦʥ 

ʙʦʿʝ, ʪʝʢʩʪʫʨʥʘ ʢʣʘʩʘ ʧʝʩʢʦʚʠʪʦ-ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

CG, so, r (35 ï 50 cm) ʄʝʰʦʚʠʪʠ ʭʦʨʠʟʦʥʪ, ʫ ʢʦʤ 

ʜʦʤʠʥʠʨʘ ʯʚʨʩʪʘ ʩʪʝʥʘ, ʩʘ ʚʠʜˀʠʚʠʤ ʟʥʘʮʠʤʘ 

ʩʝʢʫʥʜʘʨʥʝ ʦʢʩʠʜʘʮʠʿʝ ʠ ʨʝʜʫʢʮʠʿʝ. 
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ʆʙʩʝʨʚʘʮʠʿʘ LO6 ʃʦʢʘʣʠʪʝʪ ɻʨʥʯʘʨʘ ʇʦʟʠʮʠʿʘ E: 19Á 18' 11''  N: 44Á 31' 37'' 161m 
     

ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʟʝʤˀʠʰʪʘ  ʉʇʆɲɸʐɳɸ ʄʆʈʌʆʃʆɻʀɱɸ   

ʈɽɼ ɸʫʪʦʤʦʨʬʥʘ ʈʝˀʝʬ ɿʘʨʘʚʘʥ  

ʂʃɸʉɸ ɽʣʫʚʠʿʘʣʥʦ-ʠʣʫʚʠʿʘʣʥʘ ʅʘʛʠʙ 8%  

ʊʀʇ ʃʫʚʠʩʦʣ ɽʢʩʧʦʟʠʮʠʿʘ NE  

ʇʆɼʊʀʇ 
ʅʘ ʩʠʣʠʢʘʪʠʤʘ ʠ 

ʩʠʣʠʢʘʪʥʦ-ʢʘʨʙʦʥ. ʩʫʧʩ. 

ɺʝʛʝʪʘʮʠʿʘ ʂʫʢʫʨʫʟ  

ɺɸʈʀɱɽʊɽʊ ʊʠʧʠʯʥʦ ʦʛʣʝʿʝʥʦ ʉʫʧʩʪʨʘʪ ʃʘʧʦʨʘʮ  

ʌʆʈʄɸ ʀʣʦʚʘʩʪʦ, ʩʣʘʙʦ ʩʢʝʣ. ʋʟʦʨʢʦʚʘˁʝ ʇʦ ʛʝʥʝʪʠʯʢʠʤ ʭʦʨʠʟʦʥʪʠʤʘ  

WRB Luvisol ʅʘʧʦʤʝʥʘ ɿʘʨʘʚʘʥ ʥʘ ʩʨʝʜʠʥʠ ʥʘʛʠʙʘ 5%  

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʣʠʢʘ 7. ʇʝʜʦʣʦʰʢʠ ʧʨʦʬʠʣ (LO6) ï ʉʧʦˀʘʰˁʘ ʤʦʨʬʦʣʦʛʠʿʘ (ʣʝʚʦ); ʋʥʫʪʨʘʰˁʘ 

ʤʦʨʬʦʣʦʛʠʿʘ (ʜʝʩʥʦ). 

  

Ap (0 ï 15 cm) ʍʫʤʫʩʥʦ ʘʢʫʤʫʣʘʪʠʚʥʠ ʭʦʨʠʟʦʥʪ, 

ʦʨʘʥʠʯʥʠ ʩʣʦʿ, ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ 

ʧʨʘʰʘʩʪʘ-ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

E (15 ï 30 cm)) ɽʣʫʚʠʿʘʣʥʠ ʭʦʨʠʟʦʥʪ, ʩʚʝʪʣʦ ʩʤʝʹʝ 

ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ. 

Bt (30 ï 90 cm) ʀʣʫʚʠʿʘʣʥʠ ʭʦʨʠʟʦʥʪ, ʙʨʘʦʥʢʘʩʪʝ 

ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʧʨʘʰʘʩʪʘ ʛʣʠʥʘ. 

CGso, r (90 - 160) ʈʘʩʪʨʝʩʠʪʠ ʤʘʪʠʯʥʠ ʩʫʧʩʪʨʘʪ, 

ʪʘʤʥʦ ʧʣʘʚʠʯʘʩʪʦ ʙʨʘʦʥ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ  

ʧʨʘʰʘʩʪʘ  ʛʣʠʥʘ, ʚʠʜˀʠʚʠ ʟʥʘʮʠ ʩʝʢʫʥʜʘʨʥʝ 

ʦʢʩʠʜʘʮʠʿʝ ʠ ʨʝʜʫʢʮʠʿʝ. 

 



18 

 

ʆʙʩʝʨʚʘʮʠʿʘ LO7 ʃʦʢʘʣʠʪʝʪ ɹʨʝʟʘʢ ʇʦʟʠʮʠʿʘ E: 19Á 23' 12''  N: 44Á 30' 42'' 131 m 
     

ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʟʝʤˀʠʰʪʘ  ʉʇʆɲɸʐɳɸ ʄʆʈʌʆʃʆɻʀɱɸ   

ʈɽɼ ʍʠʜʨʦʤʦʨʬʥʘ ʈʝˀʝʬ ɿʘʨʘʚˁʝʥ  

ʂʃɸʉɸ ʅʝʨʘʟʚʠʿʝʥʘ  ʅʘʛʠʙ /  

ʊʀʇ ʌʣʫʚʠʩʦʣ ɽʢʩʧʦʟʠʮʠʿʘ /  

ʇʆɼʊʀʇ ʅʝʢʘʨʙʦʥʘʪʥʘ ʦʛʣʝʿʝʥʘ ɺʝʛʝʪʘʮʠʿʘ ʂʫʢʫʨʫʟ  

ɺɸʈʀɱɽʊɽʊ ɺʨʣʦ ʜʫʙʦʢʘ  ʉʫʧʩʪʨʘʪ ɸʣʫʚʠʿʘʣʥʠ ʥʘʥʦʩ   

ʌʆʈʄɸ ʀʣʦʚʘʩʪʦ, ʩʣʘʙʦ ʩʢʝʣ. ʋʟʦʨʢʦʚʘˁʝ ʇʦ ʛʝʥʝʪʠʯʢʠʤ ʭʦʨʠʟʦʥʪʠʤʘ  

WRB Fluvisol ʅʘʧʦʤʝʥʘ 5 m ʦʜ ʧʦʪʦʢʘ  

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʣʠʢʘ 8. ʇʝʜʦʣʦʰʢʠ ʧʨʦʬʠʣ (LO7) ï ʉʧʦˀʘʰˁʘ ʤʦʨʬʦʣʦʛʠʿʘ (ʣʝʚʦ); ʋʥʫʪʨʘʰˁʘ 

ʤʦʨʬʦʣʦʛʠʿʘ (ʜʝʩʥʦ).  

ɸp (0 ï 20 cm)  ʍʫʤʫʩʥʦ ʘʢʫʤʫʣʘʪʠʚʥʠ ʭʦʨʠʟʦʥʪ, 

ʦʨʘʥʠʯʥʠ ʩʣʦʿ, ʩʚʝʪʣʦ ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ 

ʧʨʘʰʘʩʪʘ-ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

I (20 ï 40 cm) ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ ʥʘʥʦʩʘ, ʩʤʝʹʝ ʙʦʿʝ, 

ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ  ʧʨʘʰʘʩʪʘ-ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

II, Gso (40 ï 70 cm) ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ ʥʘʥʦʩʘ, 

ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ  ʧʨʘʰʘʩʪʘ-ʛʣʠʥʦʚʠʪʘ 

ʠʣʦʚʘʯʘ, ʚʠʜˀʠʚʠ ʟʥʘʮʠ ʩʝʢʫʥʜʘʨʥʝ ʦʢʩʠʜʘʮʠʿʝ. 

III, Gso, r (70 ï 160 cm) ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ ʥʘʥʦʩʘ, 

ʩʠʚʢʘʩʪʦ-ʧʣʘʚʠʯʘʩʪʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʧʨʘʰʘʩʪʘ 

ʛʣʠʥʘ, ʦʛʣʝʿʘʚʘˁʝ ʫ ʚʠʜʫ ʩʝʢʫʥʜʘʨʥʝ ʦʢʩʠʜʘʮʠʿʝ ʠ 

ʨʝʜʫʢʮʠʿʝ. 
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ʆʙʩʝʨʚʘʮʠʿʘ LO8 ʃʦʢʘʣʠʪʝʪ ɱʫʛʦʚʠ˂ ʇʦʟʠʮʠʿʘ E: 19Á 28' 09''  N: 44Á 32' 11'' 240 m 
     

ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʟʝʤˀʠʰʪʘ  ʉʇʆɲɸʐɳɸ ʄʆʈʌʆʃʆɻʀɱɸ   

ʈɽɼ ʍʠʜʨʦʤʦʨʬʥʘ  ʈʝˀʝʬ ʇʘʜʠʥʘ  

ʂʃɸʉɸ ʇʩʝʫʜʦʛʣʝʿʥʘ ʅʘʛʠʙ 6%  

ʊʀʇ ʇʩʝʫʜʦʛʣʝʿ  ɽʢʩʧʦʟʠʮʠʿʘ E  

ʇʆɼʊʀʇ ʆʙʨʦʥʘʯʥʠ ɺʝʛʝʪʘʮʠʿʘ ʉʦʿʘ  

ɺɸʈʀɱɽʊɽʊ ʉʨʝʜˁʝ ʜʫʙʦʢʠ ʉʫʧʩʪʨʘʪ ɱʝʟʝʨʩʢʠ ʩʝʜʠʤʝʥʪ  

ʌʆʈʄɸ ɼʠʩʪʨʠʯʥʠ  ʋʟʦʨʢʦʚʘˁʝ ʇʦ ʛʝʥʝʪʠʯʢʠʤ ʭʦʨʠʟʦʥʪʠʤʘ  

WRB Haplic Planosol ʅʘʧʦʤʝʥʘ /  

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʣʠʢʘ 9. ʇʝʜʦʣʦʰʢʠ ʧʨʦʬʠʣ (LO8) ï ʉʧʦˀʘʰˁʘ ʤʦʨʬʦʣʦʛʠʿʘ (ʣʝʚʦ); ʋʥʫʪʨʘʰˁʘ 

ʤʦʨʬʦʣʦʛʠʿʘ (ʜʝʩʥʦ). 

  

ɸp (0 ï 20 cm) ʍʫʤʫʩʥʦ ʘʢʫʤʫʣʘʪʠʚʥʠ ʭʦʨʠʟʦʥʪ, 

ʦʨʘʥʠʯʥʠ ʩʣʦʿ, ʩʠʚʢʘʩʪʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ 

ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

Eg (20 ï 40 cm) ɽʣʫʚʠʿʘʣʥʠ ʭʦʨʠʟʦʥʪ 

ʧʩʝʫʜʦʛʣʝʿʥʠ, ʩʠʚʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʛʣʠʥʦʚʠʪʘ 

ʠʣʦʚʘʯʘ, ʚʠʜˀʠʚʠ ʟʥʘʮʠ ʩʝʢʫʥʜʘʨʥʝ ʦʢʩʠʜʘʮʠʿʝ. 

Btg (40 ï 80 cm) ʀʣʫʚʠʿʘʣʥʠ ʭʦʨʠʟʦʥʪ 
ʧʩʝʫʜʦʛʣʝʿʥʠ, ʧʣʘʚʠʯʘʩʪʦ-ʙʨʘʦʥʢʘʩʪʝ ʙʦʿʝ, 

ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ, ʠʟʨʘʞʝʥʠ ʟʥʘʮʠ 

ʩʝʢʫʥʜʘʨʥʝ ʦʢʩʠʜʘʮʠʿʝ ʠ ʨʝʜʫʢʮʠʿʝ. 

BtgC (80 ï 105 cm) ʄʝʰʦʚʠʪʠ ʭʦʨʠʟʦʥʪ, ʪʘʤʥʦ 

ʙʨʘʦʥ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʘ ʢʣʘʩʘ ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ,  ʩʘ 

ʚʠʜˀʠʚʠʤ ʟʥʘʮʠʤʘ ʩʝʢʫʥʜʘʨʥʝ ʦʢʩʠʜʘʮʠʿʝ ʠ 

ʨʝʜʫʢʮʠʿʝ.  ʍʦʨʠʟʦʥʪ ʩʘʜʨʞʠ ʤʥʦʛʦ ʩʢʝʣʝʪʘ 

ʙʝʩʢʘʨʙʦʥʘʪʥʦʛ. 
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ʆʙʩʝʨʚʘʮʠʿʘ LO9 ʃʦʢʘʣʠʪʝʪ ʂʦʨʝʥʠʪʘ ʇʦʟʠʮʠʿʘ E: 19Á 17' 55''  N: 44Á 27' 21'' 312 m 
     

ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʟʝʤˀʠʰʪʘ  ʉʇʆɲɸʐɳɸ ʄʆʈʌʆʃʆɻʀɱɸ   

ʈɽɼ ɸʫʪʦʤʦʨʬʥʘ ʈʝˀʝʬ ɿʘʨʘʚʘʥ  

ʂʃɸʉɸ ʂʘʤʙʠʯʥʘ ʅʘʛʠʙ 21%  

ʊʀʇ ʂʘʣʢʦʢʘʤʙʠʩʦʣ. ɽʢʩʧʦʟʠʮʠʿʘ NW  

ʇʆɼʊʀʇ ʊʠʧʠʯʥʦ ɺʝʛʝʪʘʮʠʿʘ ʐʫʤʘ  

ɺɸʈʀɱɽʊɽʊ ɼʫʙʦʢʘ ʉʫʧʩʪʨʘʪ ʂʨʝʯˁʘʢ   

ʌʆʈʄɸ ɻʣʠʥʘʩʪʦ  ʋʟʦʨʢʦʚʘˁʝ ʇʦ ʛʝʥʝʪʠʯʢʠʤ ʭʦʨʠʟʦʥʪʠʤʘ  

WRB Leptic Cambisol ʅʘʧʦʤʝʥʘ /  

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʣʠʢʘ 10. ʇʝʜʦʣʦʰʢʠ ʧʨʦʬʠʣ (LO9) ï ʉʧʦˀʘʰˁʘ ʤʦʨʬʦʣʦʛʠʿʘ (ʣʝʚʦ); ʋʥʫʪʨʘʰˁʘ 

ʤʦʨʬʦʣʦʛʠʿʘ (ʜʝʩʥʦ). 

  

O (0 ï 2 cm) ʆʨʛʘʥʩʢʠ ʧʦʚʨʰʠʥʩʢʠ ʭʦʨʠʟʦʥʪ, 

ʪʘʤʥʝ ʙʦʿʝ, ʦʨʛʘʥʩʢʠ ʦʩʪʘʮʠ ʥʝʧʦʪʧʫʥʦ 

ʪʨʘʥʩʬʦʨʤʠʩʘʥʠ. 

A (2 ï 10 cm) ʍʫʤʫʩʥʦ ʘʢʫʤʫʣʘʪʠʚʥʠ ʭʦʨʠʟʦʥʪ, 

ʩʚʝʪʣʦ ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ  ʧʨʘʰʘʩʪʘ-

ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

A (B)rz (10 ï 25 cm) ʄʝʰʦʚʠʪʠ ʭʦʨʠʟʦʥʪ, ʪʘʤʥʦ 

ʙʨʘʦʥ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ. 

(B)rz (25 ï 55 cm) ʂʘʤʙʠʯʥʠ ʭʦʨʠʟʦʥʪ, ʪʘʤʥʦ 

ʮʨʚʝʥʢʘʩʪʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʧʨʘʰʘʩʪʘ ʛʣʠʥʘ. 

 

R ( ʠʩʧʦʜ 55 cm) ʏʚʨʩʪʘ ʩʪʝʥʘ, ʢʨʝʯˁʘʢ 
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ʆʙʩʝʨʚʘʮʠʿʘ LO10 ʃʦʢʘʣʠʪʝʪ ɺʘʩʠʣʠ˂ʠ ʇʦʟʠʮʠʿʘ E: 19Á 25' 58''  N: 44Á 28' 29'' 233 m 
     

ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʟʝʤˀʠʰʪʘ  ʉʇʆɲɸʐɳɸ ʄʆʈʌʆʃʆɻʀɱɸ   

ʈɽɼ ɸʫʪʦʤʦʨʬʥʘ ʈʝˀʝʬ ɺʨʭ ʧʘʜʠʥʝ  

ʂʃɸʉɸ ʂʘʤʙʠʯʥʘ ʅʘʛʠʙ 2%  

ʊʀʇ ʂʘʣʢʦʢʘʤʙʠʩʦʣ ɽʢʩʧʦʟʠʮʠʿʘ E  

ʇʆɼʊʀʇ ʊʠʧʠʯʥʦ ɺʝʛʝʪʘʮʠʿʘ ʃʠʚʘʜʘ  

ɺɸʈʀɱɽʊɽʊ ɼʫʙʦʢʘ ʉʫʧʩʪʨʘʪ ʂʨʝʯˁʘʢ  

ʌʆʈʄɸ ɻʣʠʥʘʩʪʦ  ʋʟʦʨʢʦʚʘˁʝ ʇʦ ʛʝʥʝʪʠʯʢʠʤ ʭʦʨʠʟʦʥʪʠʤʘ  

WRB Leptic Cambisol ʅʘʧʦʤʝʥʘ /  

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʣʠʢʘ 11. ʇʝʜʦʣʦʰʢʠ ʧʨʦʬʠʣ (LO10) ï ʉʧʦˀʘʰˁʘ ʤʦʨʬʦʣʦʛʠʿʘ (ʣʝʚʦ); ʋʥʫʪʨʘʰˁʘ 

ʤʦʨʬʦʣʦʛʠʿʘ (ʜʝʩʥʦ). 

A (0 ï 25 cm) ʍʫʤʫʩʥʦ ʘʢʫʤʫʣʘʪʠʚʥʠ ʭʦʨʠʟʦʥʪ, 

ʮʨʚʝʥʢʘʩʪʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ  ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

(B)rz (25 ï 60 cm) ʂʘʤʙʠʯʥʠ ʭʦʨʠʟʦʥʪ, ʪʘʤʥʦ 

ʮʨʚʝʥʢʘʩʪʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ. 

(B)rzR (ʠʩʧʦʜ 60 cm) ʄʝʰʦʚʠʪʠ ʭʦʨʠʟʦʥʪ, ʪʘʤʥʦ 

ʙʨʘʦʥ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʪʝʰʢʘ ʛʣʠʥʘ, ʜʦʤʠʥʠʨʘ 

ʯʚʨʩʪʘ ʢʨʝʯˁʘʯʢʘ ʩʪʝʥʘ ʫ ʭʦʨʠʟʦʥʪʫ. 
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4.2. ʈʝʟʫʣʪʘʪʠ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʭ ʠʩʧʠʪʠʚʘˁʘ ʟʝʤˀʠʰʪʘ ʥʘ ʧʦʜʨʫʯʿʫ 
ʛʨʘʜʘ ʃʦʟʥʠʮʝ 

ʅʘ ʧʦʜʨʫʯʿʫ ʛʨʘʜʘ ʃʦʟʥʠʮʝ ʦʪʚʦʨʝʥʦ ʿʝ ʫʢʫʧʥʦ 10 ʧʝʜʦʣʦʰʢʠʭ ʧʨʦʬʠʣʘ. ʋ ʩʢʣʘʜʫ 

ʩʘ ʢʨʠʪʝʨʠʿʫʤʠʤʘ ʂʣʘʩʠʬʠʢʘʮʠʿʝ ʟʝʤˀʠʰʪʘ (ʐʢʦʨʠ˂ ʠ ʩʘʨ. 1985) ʜʝʪʝʨʤʠʥʠʩʘʥʠ ʩʫ 

ʩʣʝʜʝ˂ʠ ʪʠʧʦʚʠ ʟʝʤˀʠʰʪʘ: 

ü ʂʦʣʫʚʠʿʫʤ  

ü ʍʫʤʫʩʥʦ-ʩʠʣʠʢʘʪʥʦ ʟʝʤˀʠʰʪʝ (ʨʘʥʢʝʨ)  

ü ʉʤʝʹʝ ʟʝʤˀʠʰʪʝ ʥʘ ʢʨʝʯˁʘʢʫ ʠ ʜʦʣʦʤʠʪʫ (ʢʘʣʢʦʢʘʤʙʠʩʦʣ)  

ü ʀʣʠʤʝʨʠʟʦʚʘʥʦ ʟʝʤˀʠʰʪʝ (ʣʫʚʠʩʦʣ)  

ü ʇʩʝʫʜʦʛʣʝʿ  

ü ɸʣʫʚʠʿʘʣʥʦ ʟʝʤˀʠʰʪʝ (ʬʣʫʚʠʩʦʣ)  

ü ʌʣʫʚʠʿʘʣʥʦ-ʣʠʚʘʜʩʢʦ ʟʝʤˀʠʰʪʝ (ʭʫʤʦʬʣʫʚʠʩʦʣ)  

ʈʝʟʫʣʪʘʪʠ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʭ ʠʩʧʠʪʠʚʘˁʘ ʤʝʭʘʥʠʯʢʦʛ ʩʘʩʪʘʚʘ ʟʝʤˀʠʰʪʘ ʥʘ 

ʪʝʨʠʪʦʨʠʿʠ ʛʨʘʜʘ ʃʦʟʥʠʮʝ ʜʘʪʠ ʩʫ ʊʘʙʝʣʠ 1, ʜʦʢ ʩʫ ʚʨʝʜʥʦʩʪʠ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʭ ʠʩʧʠʪʠʚʘˁʘ 

ʭʝʤʠʿʩʢʠʭ ʦʩʦʙʠʥʘ ʧʨʠʢʘʟʘʥʝ ʫ ʊʘʙʝʣʠ 2. 

 

ʂʦʣʫʚʠʿʫʤ ʿʝ ʪʠʧ ʟʝʤˀʠʰʪʘ ʢʦʿʠ ʩʝ ʿʘʚˀʘ ʫ ʧʣʘʥʠʥʩʢʠʤ ʧʨʝʜʝʣʠʤʘ ʥʘ ʤʘˁʠʤ 

ʧʦʚʨʰʠʥʘʤʘ. ʅʘ ʪʝʨʠʪʦʨʠʿʠ ʛʨʘʜʘ ʃʦʟʥʠʮʝ ʦʪʚʦʨʝʥ ʿʝ ʿʝʜʘʥ ʧʨʦʬʠʣ ʪʠʧʘ ʢʦʣʫʚʠʿʫʤ (LO3), 

ʥʘ ʦʙʨʦʥʮʠʤʘ ʧʣʘʥʠʥʝ ʎʝʨ. ʋʟʦʨʮʠ ʟʘ ʘʥʘʣʠʟʫ ʫʟʝʪʠ ʩʫ ʠʟ ʛʝʥʝʪʠʯʢʠʭ ʭʦʨʠʟʦʥʘʪʘ ɸ ï ʉ1 ï 

ʉ2Gso, r ï ʉ3Gso, r, ʩ ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʧʨʦʬʠʣ ʦʪʚʦʨʝʥ ʫ ʰʫʤʠ ʢʘʨʘʢʪʝʨʠʩʘʣʘ ʛʘ ʿʝ ʠ ʧʦʿʘʚʘ ʆ 

ʭʦʨʠʟʦʥʪʘ. ʄʦ˂ʥʦʩʪ ɸ ʭʦʨʠʟʦʥʪʘ ʠʟʥʦʩʠ 10 cm, ʧʦ ʪʝʢʩʪʫʨʥʦʿ ʢʣʘʩʠ ʿʝ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

ʋʢʫʧʥʠ ʫʜʝʦ ʬʨʘʢʮʠʿʘ ʧʝʩʢʘ (ʯʝʩʪʠʮʝ 2,0 ï 0,02 mm) ʠʟʥʦʩʠ 40,72%, ʬʨʘʢʮʠʿʘ ʧʨʘʭʘ 

(ʯʝʩʪʠʮʝ 0,02 ï 0,002mm) ʠʟʥʦʩʠ 39,52. ʋʜʝʦ ʬʨʘʢʮʠʿʝ ʛʣʠʥʝ (ʯʝʩʪʠʮʝ <0,002mm) ʫ ɸ 

ʭʦʨʠʟʦʥʪʫ ʿʝ ʥʘʿʚʝ˂ʠ ʠ ʠʟʥʦʩʠ 19,76%. ʉ1 ʭʦʨʠʟʦʥʪ ʿʝ ʤʦ˂ʘʥ 35 cm, ʧʦ ʪʝʢʩʪʫʨʥoj ʢʣʘʩʠ ʿʝ 

ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. ʋʜʝʦ ʬʨʘʢʮʠʿʝ ʫʢʫʧʥʦʛ ʧʝʩʢʘ ʠ ʧʨʘʭʘ ʫ ʉ1 ʭʦʨʠʟʦʥʪʫ ʩʝ ʥʝʟʥʘʪʥʦ 

ʧʦʚʝ˂ʘʚʘʿʫ ʥʘ 43,32% ʧʝʩʘʢ ʠ 41,44% ʧʨʘʭ, ʜʦʢ ʫʜʝʦ ʬʨʘʢʮʠʿʝ ʛʣʠʥʝ ʦʧʘʜʘ ʥʘ 15,24%. 

ʉ2Gso, r ʭʦʨʠʟʦʥʪ ʢʘʨʘʢʪʝʨʠʰʝ ʪʝʢʩʪʫʨʥʘ ʢʣʘʩʘ ʧʨʘʰʘʩʪʝ-ʛʣʠʥʦʚʠʪʝ ʠʣʦʚʘʯʝ, ʤʦ˂ʥʦʩʪ ʦʚʦʛ 

ʭʦʨʠʟʦʥʪʘ ʠʟʥʦʩʠ 40 cm. ʋʜʝʦ ʫʢʫʧʥʦʛ ʧʝʩʢʘ ʦʧʘʜʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʝʪʭʦʜʥʝ ʭʦʨʠʟʦʥʪʝ ʠ 

ʠʟʥʦʩʠ 37,52%, ʜʦʢ ʩʝ ʫʜʝʦ ʬʨʘʢʮʠʿʘ ʧʨʘʭʘ ʠ ʛʣʠʥʝ ʧʦʚʝ˂ʘʚʘ, ʧʨʘʭ 43,96%, ʛʣʠʥʘ 18,52%. 

ʉ3Gso, r ʭʦʨʠʟʦʥʪ ʿʝ ʤʦ˂ʘʥ 60 cm, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. ʋʜʝʦ ʬʨʘʢʮʠʿʝ 

ʫʢʫʧʥʦʛ ʧʝʩʢʘ ʩʝ ʧʦʚʝ˂ʘʚʘ ʠ ʠʟʥʦʩʠ 48,12%, ʜʦʢ ʫʜʝʦ ʧʨʘʭʘ ʠ ʛʣʠʥʝ ʦʧʘʜʘ, ʧʨʘʭ 33,68% , ʠ 

ʛʣʠʥʘ 18,20%. ʉʘ ʜʫʙʠʥʦʤ ʧʨʦʬʠʣʘ ʨʅ ʚʨʝʜʥʦʩʪ ʫ ʚʦʜʠ ʿʝ ʨʘʩʣʘ ʠ ʢʨʝʪʘʣʘ ʩʝ ʦʜ 4,82 ʫ ɸ 

ʭʦʨʠʟʦʥʪʫ ʜʦ 6,09 ʫ ʉ3Gso, r. ʂʘʧʘʮʠʪʝʪ ʘʜʩʦʨʧʮʠʿʝ ʢʘʪʿʦʥʘ ʫ ɸ ʠ ʉ1 ʭʦʨʠʟʦʥʪʫ ʿʝ ʩʨʝʜˁʠ 

ʜʦʢ ʿʝ ʫ ʉ2Gso, r ʠ ʉ3Gso, r ʥʠʟʘʢ. ɿʘʩʠ˂ʝʥʦʩʪ ʟʝʤˀʠʰʪʘ ʙʘʟʘʤʘ ʩʝ ʢʨʝʪʘʣʘ ʫ ʨʘʩʧʦʥʫ ʦʜ 

11,55% ʫ ɸ ʭʦʨʠʟʦʥʪʫ ʜʦ 43,76% ʫ ʉ3Gso, r ʭʦʨʠʟʦʥʪʫ. ɿʝʤˀʠʰʪʝ ʿʝ ʙʝʩʢʘʨʙʦʥʘʪʥʦ 

ʜʫʙʠʥʦʤ ʮʝʣʦʛ ʧʨʦʬʠʣʘ. ʍʫʤʫʩa ʿʝ ʫ ɸ ʭʦʨʠʟʦʥʪʫ ʥʘʿʚʠʰʝ 3,32%, ʘ ʩʘ ʜʫʙʠʥʦʤ ˁʝʛʦʚʘ 

ʚʨʝʜʥʦʩʪ ʿʝ ʦʧʘʜʘʣʘ ʜʘ ʙʠ ʛʘ ʫ ʉ3Gso, r ʭʦʨʠʟʦʥʪʫ ʙʠʣʦ 0,54. ɸʟʦʪʘ ʫ ɸ ʭʦʨʠʟʦʥʪʫ ʠʤʘ 

0,189%, ʰʪʦ ʩʧʘʜʘ ʫ ʢʘʪʝʛʦʨʠʿʫ ʩʨʝʜˁʝ ʦʙʝʟʙʝʹʝʥʦʩʪʠ ʟʝʤˀʠʰʪʘ ʘʟʦʪʦʤ. ʉʘʜʨʞʘʿ 

ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʿʫʤʘ ʿʝ ʚʨʣʦ ʥʠʟʘʢ, ʠʟʫʟʝʚ ʩʘʜʨʞʘʿʘ ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ 

ʢʘʣʠʿʫʤʘ ʫ ɸ ʭʦʨʠʟʦʥʪʫ ʢʦʿʠ ʿʝ ʥʠʟʘʢ. 

 

ʍʫʤʫʩʥʦ-ʩʠʣʠʢʘʪʥʦ ʟʝʤˀʠʰʪʝ (ʨʘʥʢʝʨ) ʿʝ ʪʠʧ ʟʝʤˀʠʰʪʘ ʢʦʿʠ ʥʘʩʪʘʿʝ ʥʘ ʪʚʨʜʠʤ ʠ 

ʪʨʦʰʥʠʤ ʩʠʣʠʢʘʪʥʠʤ ʠ ʢʚʘʨʮʥʠʤ ʩʪʝʥʘʤʘ. ʋʛʣʘʚʥʦʤ ʿʝ ʨʘʩʧʨʦʩʪʨʘˁʝʥ ʥʘ ʩʪʨʤʠʤ 

ʧʘʜʠʥʘʤʘ ʚʠʩʦʢʠʭ ʧʣʘʥʠʥʘ. ʅʘ ʪʝʨʠʪʦʨʠʿʠ ʛʨʘʜʘ ʃʦʟʥʠʮʝ ʦʪʚʦʨʝʥ ʿʝ ʿʝʜʘʥ ʧʨʦʬʠʣ ʪʠʧʘ 
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ʨʘʥʢʝʨ (LO5). ʋʟʦʨʮʠ ʟʘ ʘʥʘʣʠʟʫ ʫʟʝʪʠ ʩʫ ʠʟ ʛʝʥʝʪʠʯʢʠʭ ʭʦʨʠʟʦʥʘʪʘ ɸ ï ɸʉ ï ʉGso, r. ʉ 

ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʧʨʦʬʠʣ ʦʪʚʦʨʝʥ ʫ ʰʫʤʠ ʢʘʨʘʢʪʝʨʠʩʘʣʘ ʛʘ ʿʝ ʠ ʧʦʿʘʚʘ ʆ ʭʦʨʠʟʦʥʪʘ ʤʦ˂ʥʦʛ 3 

cm. ʄʦ˂ʥʦʩʪ ɸ ʭʦʨʠʟʦʥʪʘ ʠʟʥʦʩʠ 10 cm, ʘ ʪʝʢʩʪʫʨʥʘ ʢʣʘʩʘ ʫ ʩʚʠʤ ʭʦʨʠʟʦʥʪʠʤʘ ʿʝ 

ʧʝʩʢʦʚʠʪʦ-ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. ʋʢʫʧʥʠ ʫʜʝʦ ʬʨʘʢʮʠʿʘ ʧʝʩʢʘ (ʯʝʩʪʠʮʝ 2,0 ï 0,02 mm) ʠʟʥʦʩʠ 

ʦʢʦ 60% ʫ ʩʚʠʤ ʭʦʨʠʟʦʥʪʠʤʘ, ʫʜʝʦ ʬʨʘʢʮʠʿʘ ʧʨʘʭʘ (ʯʝʩʪʠʮʝ 0,02 ï 0,002mm) ʠʟʥʦʩʠ 23,56 

ʠ ʩʘ ʜʫʙʠʥʦʤ ʿʝ ʦʧʘʜʘʦ. ʇʨʦʮʝʥʪʫʘʣʥʘ ʟʘʩʪʫʧˀʝʥʦʩʪ ʬʨʘʢʮʠʿʝ ʛʣʠʥʝ (ʯʝʩʪʠʮʝ <0,002mm) ʫ 

ɸ ʭʦʨʠʟʦʥʪʫ ʿʝ ʥʘʿʤʘˁʘ ʠ ʠʟʥʦʩʠ 15,48% ʜʦʢ ʿʝ ʩʘ ʜʫʙʠʥʦʤ ʟʘʩʪʫʧˀʝʥʦʩʪ ʬʨʘʢʮʠʿʘ ʛʣʠʥʝ 

ʨʘʩʣʘ. ʄʝʰʦʚʠʪʠ ɸʉ ʭʦʨʠʟʦʥʪ ʿʝ ʤʦ˂ʘʥ 20 cm, ʜʦʢ ʤʦ˂ʥʦʩʪ ʉGso, r ʭʦʨʠʟʦʥʪʘ ʠʟʥʦʩʠ 

15cm. ʈʝʘʢʮʠʿʘ ʟʝʤˀʠʰʪʘ ʦʜʥʦʩʥʦ ʨʅ ʚʨʝʜʥʦʩʪ ʫ ʚʦʜʠ ʩʝ ʢʨʝʪʘʣʘ ʫ ʨʘʩʧʦʥʫ ʦʜ 6,45 ʫ ɸ 

ʭʦʨʠʟʦʥʪʫ ʜʦ 5,32 ʫ CGso, r ʭʦʨʠʟʦʥʪʫ. ʂʘʧʘʮʠʪʝʪ ʘʜʩʦʨʧʮʠʿʝ ʢʘʪʿʦʥʘ ʫ ɸ ʭʦʨʠʟʦʥʪʫ ʿʝ 

ʚʠʩʦʢ, ʫ ɸʉ ʿʝ ʩʨʝʜˁʠ, ʜʦʢ ʿʝ ʫ CGso, r ʚʨʣʦ ʥʠʟʘʢ. ɿʘʩʠ˂ʝʥʦʩʪ ʟʝʤˀʠʰʪʘ ʙʘʟʘʤʘ ʩʝ ʢʨʝʪʘʣʘ 

ʫ ʨʘʩʧʦʥʫ ʦʜ 77,65% ʫ ɸ ʭʦʨʠʟʦʥʪʫ ʜʦ 38,11% ʫ ʉGso, r ʭʦʨʠʟʦʥʪʫ. ɿʝʤˀʠʰʪʝ ʿʝ 

ʙʝʩʢʘʨʙʦʥʘʪʥʦ ʜʫʙʠʥʦʤ ʮʝʣʦʛ ʧʨʦʬʠʣʘ. ʍʫʤʫʩa ʿʝ ʫ ɸ ʭʦʨʠʟʦʥʪʫ ʥʘʿʚʠʰʝ 5,29%, ʘ ʩʘ 

ʜʫʙʠʥʦʤ ˁʝʛʦʚʘ ʚʨʝʜʥʦʩʪ ʿʝ ʦʧʘʜʘʣʘ ʜʘ ʙʠ ʛʘ ʫ ʉGso, r ʭʦʨʠʟʦʥʪʫ ʙʠʣʦ 0,78. ʉʘʜʨʞʘʿ ʘʟʦʪʘ 

ʫ ɸ ʭʦʨʠʟʦʥʪʫ ʿʝ 0,288%, ʰʪʦ ʩʧʘʜʘ ʫ ʢʘʪʝʛʦʨʠʿʫ ʜʦʙʨʦ ʦʙʝʟʙʝʹʝʥʦʛ ʟʝʤˀʠʰʪʘ ʘʟʦʪʦʤ. 

ʉʘʜʨʞʘʿ ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ ʬʦʩʬʦʨʘ ʚʨʣʦ ʥʠʟʘʢ, ʘ ʩʘʜʨʞʘʿ ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ ʢʘʣʠʿʫʤʘ 

ʥʠʟʘʢ ʫ ɸ ʠ ɸʉ ʭʦʨʠʟʦʥʪʫ, ʜʦʢ ʿʝ ʚʨʣʦ ʥʠʟʘʢ ʫ ʉGso, r ʭʦʨʠʟʦʥʪʫ. 

 

ʉʤʝʹʝ ʟʝʤˀʠʰʪʝ ʥʘ ʢʨʝʯˁʘʢʫ ʠ ʜʦʣʦʤʠʪʫ (ʢʘʣʢʦʢʘʤʙʠʩʦʣ) ʥʘʩʪʘʿʝ ʫ ʙʨʜʩʢʠʤ ʠ 

ʧʣʘʥʠʥʩʢʠʤ ʧʨʝʜʝʣʠʤʘ, ʥʘ ʿʝʜʨʠʤ ʢʨʝʯˁʘʮʠʤʘ ʠ ʢʨʝʯˁʘʯʢʦ-ʜʦʣʦʤʠʪʥʠʤ ʩʪʝʥʘʤʘ. ʅʘ 

ʪʝʨʠʪʦʨʠʿʠ ʛʨʘʜʘ ʃʦʟʥʠʮʝ ʦʪʚʦʨʝʥʘ ʩʫ ʜʚʘ ʧʨʦʬʠʣʘ ʪʠʧʘ ʢʘʣʢʦʢʘʤʙʠʩʦʣ (LO9 ʠ LO10). 

ʋʟʦʨʮʠ ʟʘ ʘʥʘʣʠʟʫ ʫʟʝʪʠ ʩʫ ʠʟ ʛʝʥʝʪʠʯʢʠʭ ʭʦʨʠʟʦʥʘʪʘ ʢʦʜ ʧʨʦʬʠʣʘ LO9 ɸ ï ɸ(B)rz ï (B)rz 

ï R, ʘ ʫ ʧʨʦʬʠʣʫ LO10 A ï (B)rz ï (B)rzR. ʉ ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʧʨʦʬʠʣ LO9 ʦʪʚʦʨʝʥ ʫ ʰʫʤʠ 

ʢʘʨʘʢʪʝʨʠʩʘʣʘ ʛʘ ʿʝ ʠ ʧʦʿʘʚʘ ʆ ʭʦʨʠʟʦʥʪʘ ʤʦ˂ʥʦʛ 2cm. ʄʦ˂ʥʦʩʪ ɸ ʭʦʨʠʟʦʥʪʘ ʢʦʜ ʧʨʦʬʠʣʘ 

LO9 ʠʟʥʦʩʠ 10 cm, ʘ ʪʝʢʩʪʫʨʥʘ ʢʣʘʩʘ ʿʝ ʧʨʘʰʘʩʪʘ-ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, ɸ ʭʦʨʠʟʦʥʪ ʧʨʦʬʠʣʘ 

LO10 ʿʝ ʤʦ˂ʥʠʿʠ ʟʘ 15 cm, ʘ ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʿʝ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. ʋʢʫʧʥʠ ʫʜʝʦ ʬʨʘʢʮʠʿʘ 

ʧʝʩʢʘ  (ʯʝʩʪʠʮʝ 2,0 ï 0,02 mm)  ʫ ɸ ʭʦʨʠʟʦʥʪʫ ʧʨʦʬʠʣʘ LO9 ʠʟʥʦʩʠ 33,44%, ʘ ʫ ʧʨʦʬʠʣʫ 

LO10 41,20%, ʩʘ ʜʫʙʠʥʦʤ ʟʘʩʪʫʧˀʝʥʦʩʪ ʯʝʩʪʠʮʘ ʧʝʩʢʘ ʦʧʘʜʘ,  ʫʜʝʦ ʬʨʘʢʮʠʿʘ ʧʨʘʭʘ 

(ʯʝʩʪʠʮʝ 0,02 ï 0,002mm) ʢʨʝʪʘʦ ʩʝ ʦʜ 49,00% ʜʦ 18,92 ʠ ʩʘ ʜʫʙʠʥʦʤ ʿʝ ʦʧʘʜʘʦ. 

ʇʨʦʮʝʥʪʫʘʣʥʘ ʟʘʩʪʫʧˀʝʥʦʩʪ ʬʨʘʢʮʠʿʝ ʛʣʠʥʝ (ʯʝʩʪʠʮʝ <0,002mm) ʫ ɸ ʭʦʨʠʟʦʥʪʫ ʧʨʦʬʠʣʘ 

LO9 ʠʟʥʦʩʠʣʘ ʿʝ 17,56%, ʜʦʢ ʿʝ ʫ ʧʨʦʬʠʣʫ LO10 ʠʟʥʦʩʠʣʘ 18,32%, ʜʦʢ ʿʝ ʩʘ ʜʫʙʠʥʦʤ 

ʟʘʩʪʫʧˀʝʥʦʩʪ ʬʨʘʢʮʠʿʘ ʛʣʠʥʝ ʨʘʩʣʘ ʩʚʝ ʜʦ 54,72%. ʨʅ ʚʨʝʜʥʦʩʪ ʫ ʚʦʜʠ ʩʝ ʢʨʝʪʘʣʘ ʫ 

ʨʘʩʧʦʥʫ ʦʜ 5,33 ʫ ɸ(B)rz ʭʦʨʠʟʦʥʪʫ ʧʨʦʬʠʣʘ LO9 ʜʦ 6,97 ʫ (B)rzR  ʭʦʨʠʟʦʥʪʫ ʧʨʦʬʠʣʘ 

LO10. ɿʘʩʠ˂ʝʥʦʩʪ ʟʝʤˀʠʰʪʘ ʙʘʟʘʤʘ ʩʝ ʢʨʝʪʘʣʘ ʫ ʨʘʩʧʦʥʫ ʦʜ 4,55%  ʜʦ 97,30%, ʩ ʪʠʤ ʜʘ ʿʝ 

ʧʨʦʬʠʣ LO10 ʟʘʩʠ˂ʝʥ ʙʘʟʘʤʘ ʦʜ 91,43% ʜʦ 97,30%. ʇʨʦʮʝʥʘʪ ʭʫʤʫʩʘ ʫ ɸ ʭʦʨʠʟʦʥʪʠʤʘ ʿʝ 

3,66% ʫ LO 9 ʠ 5,02% ʫ LO10, ʘ ʩʘ ʜʫʙʠʥʦʤ ˁʝʛʦʚʘ ʚʨʝʜʥʦʩʪ ʦʧʘʜʘ ʜʘ ʙʠ ʛʘ ʫ (B)rzR 

ʭʦʨʠʟʦʥʪʫ ʧʨʦʬʠʣʘ LO10 ʙʠʣʦ 0,87%. ʉʘʜʨʞʘʿ ʘʟʦʪʘ ʫ ɸ ʭʦʨʠʟʦʥʪʫ ʿʝ LO9 0,124%, ʰʪʦ 

ʩʧʘʜʘ ʫ ʢʘʪʝʛʦʨʠʿʫ ʩʨʝʜˁʝ ʦʙʝʟʙʝʹʝʥʦʛ ʟʝʤˀʠʰʪʘ ʘʟʦʪʦʤ, ʜʦʢ ʿʝ ʫ LO10 ʘʟʦʪʘ ʙʠʣʦ 0,273% 

ʰʪʦ ʩʧʘʜʘ ʫ ʢʘʪʝʛʦʨʠʿʫ ʜʦʙʨʦ ʦʙʝʟʙʝʹʝʥʠʭ ʟʝʤˀʠʰʪʘ ʘʟʦʪʦʤ. ʉʘʜʨʞʘʿ ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ 

ʬʦʩʬʦʨʘ ʿʝ ʚʨʣʦ ʥʠʟʘʢ, ʘ ʩʘʜʨʞʘʿ ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ ʢʘʣʠʿʫʤʘ ʚʨʣʦ ʥʠʟʘʢ ʫ ɸ ʭʦʨʠʟʦʥʪʫ 

LO9, ʜʦʢ ʿʝ ʥʠʟʘʢ ʫ ɸ ʭʦʨʠʟʦʥʪʫ LO10, ʩʘ ʜʫʙʠʥʦʤ ʩʘʜʨʞʘʿ ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ ʢʘʣʠʿʫʤʘ 

ʨʘʩʪʝ ʦʜ ʩʨʝʜˁʝ ʧʘ ʩʚʝ ʜʦ ʦʧʪʠʤʘʣʥʝ ʦʙʝʟʙʝʹʝʥʦʩʪʠ. 

 

ʀʣʠʤʝʨʠʟʦʚʘʥʦ ʟʝʤˀʠʰʪʝ (ʣʫʚʠʩʦʣ) ʿʝ ʥʘʿʚʠʰʝ ʨʘʩʧʨʦʩʪʨʘˁʝʥ ʫ ɿʘʧʘʜʥʦʿ ʠ 

ʉʝʚʝʨʦʟʘʧʘʜʥʦʿ ʉʨʙʠʿʠ. ʅʘ ʪʝʨʠʪʦʨʠʿʠ ʛʨʘʜʘ ʃʦʟʥʠʮʝ ʦʪʚʦʨʝʥ ʿʝ ʿʝʜʘʥ ʧʨʦʬʠʣ ʪʠʧʘ 

ʣʫʚʠʩʦʣ (LO6). ʋʟʦʨʮʠ ʟʘ ʘʥʘʣʠʟʫ ʫʟʝʪʠ ʩʫ ʠʟ ʛʝʥʝʪʠʯʢʠʭ ʭʦʨʠʟʦʥʘʪʘ ɸp ï ɽ ï ɺt ï ʉGso, r. 

ʄʦ˂ʥʦʩʪ ɸp ʭʦʨʠʟʦʥʪʘ ʠʟʥʦʩʠ 15 cm, ʘ ʪʝʢʩʪʫʨʥʘ ʢʣʘʩʘ ʿʝ ʧʨʘʰʘʩʪʘ-ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʩʘ 
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ʜʫʙʠʥʦʤ ʟʝʤˀʠʰʪʝ ʿʝ ʪʝʞʝʛ ʤʝʭʘʥʠʯʢʦʛ ʩʘʩʪʘʚʘ, ʰʪʦ ʿʝ ʿʝʜʥʘ ʦʜ ʛʣʘʚʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʟʝʤˀʠʰʪʘ ʪʠʧʘ ʣʫʚʠʩʦʣ. ʇʨʦʮʝʥʪʫʘʣʥʘ ʟʘʩʪʫʧˀʝʥʦʩʪ ʬʨʘʢʮʠʿʝ ʛʣʠʥʝ (ʯʝʩʪʠʮʝ <0,002mm) 

ʫ ɸp ʭʦʨʠʟʦʥʪʫ ʿʝ ʥʘʿʤʘˁʘ ʠ ʠʟʥʦʩʠ 24,44% ʜʦʢ ʿʝ ʩʘ ʜʫʙʠʥʦʤ ʟʘʩʪʫʧˀʝʥʦʩʪ ʬʨʘʢʮʠʿʘ 

ʛʣʠʥʝ ʨʘʩʣʘ. ɽʣʫʚʠʿʘʣʥʠ ɽ ʭʦʨʠʟʦʥʪ ʿʝ ʤʦ˂ʘʥ 15 cm, ʜʦʢ ʤʦ˂ʥʦʩʪ ʠʣʫʚʠʿʘʣʥʦʛ ɺt ʭʦʨʠʟʦʥʪʘ 

ʠʟʥʦʩʠ 60 cm. ʋ ʩʚʠʤ ʭʦʨʠʟʦʥʪʠʤʘ ʨʅ ʚʨʝʜʥʦʩʪ ʫ ʚʦʜʠ ʿʝ ʫ ʢʘʪʝʛʦʨʠʿʠ ʩʣʘʙʦ ʢʠʩʝʣʝ 

ʨʝʘʢʮʠʿʝ ʟʝʤˀʠʰʪʘ. ʂʘʧʘʮʠʪʝʪ ʘʜʩʦʨʧʮʠʿʝ ʢʘʪʿʦʥʘ ʫ ʩʚʠʤ ʭʦʨʠʟʦʥʪʠʤʘ ʿʝ ʩʨʝʜˁʠ, ʩ ʪʠʤ ʜʘ 

ʿʝ ʫ ɽ ʭʦʨʠʟʦʥʪʫ ʥʝʰʪʦ ʥʠʞʠ ʦʜ ʦʩʪʘʣʠʭ ʭʦʨʠʟʦʥʘʪʘ. ɿʘʩʠ˂ʝʥʦʩʪ ʟʝʤˀʠʰʪʘ ʙʘʟʘʤʘ ʩʝ ʢʨʝ˂ʝ 

ʫ ʨʘʩʧʦʥʫ ʦʜ 78,81% ʫ ɽ ʭʦʨʠʟʦʥʪʫ ʜʦ 95,05% ʫ ʉGso, r ʭʦʨʠʟʦʥʪʫ. ɿʝʤˀʠʰʪʝ ʠʤʘ 

ʢʘʨʙʦʥʘʪʝ ʩʘʤʦ ʫ ʉGso, r ʭʦʨʠʟʦʥʪʫ ʠ ʪʦ 15,71%. ʍʫʤʫʩʘ ʿʝ ʫ ɸp ʭʦʨʠʟʦʥʪʫ ʿʝ ʥʘʿʚʠʰʝ 

2,73%, ʘ ʩʘ ʜʫʙʠʥʦʤ ˁʝʛʦʚ ʫʜʝʦ ʦʧʘʜʘ,  ʫ ʉGso, r ʭʦʨʠʟʦʥʪʫ ʛʘ ʠʤʘ 0,35%. ɸʟʦʪʘ ʫ ɸp 

ʭʦʨʠʟʦʥʪʫ ʠʤʘ 0,164%, ʰʪʦ ʩʧʘʜʘ ʫ ʢʘʪʝʛʦʨʠʿʫ ʩʨʝʜˁʝ ʦʙʝʟʙʝʹʝʥʦʩʪʠ ʟʝʤˀʠʰʪʘ ʘʟʦʪʦʤ. 

ʉʘʜʨʞʘʿ ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ ʬʦʩʬʦʨʘ ʝʿ ʚʨʣʦ ʥʠʟʘʢ, ʩʘʜʨʞʘʿ ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ ʢʘʣʠʿʫʤʘ ʿʝ ʫ 

ɸp ʠ ɽ  ʭʦʨʠʟʦʥʪʫ ʥʠʟʘʢ, ʜʦʢ ʿʝ ʫ ɺt ʠ ʉGso, r ʦʧʪʠʤʘʣʘʥ. 

 

ʇʩʝʫʜʦʛʣʝʿ ʿʝ ʪʠʧ ʟʝʤˀʠʰʪʘ ʢʦʿʠ ʥʘʩʪʘʿʝ ʫ ʫʩʣʦʚʠʤʘ ʩʤʝʥʝ ʩʫʰʥʦʛ ʠ ʚʣʘʞʥʦʛ 

ʧʝʨʠʦʜʘ. ʅʘ ʪʝʨʠʪʦʨʠʿʠ ʛʨʘʜʘ ʃʦʟʥʠʮʝ ʦʪʚʦʨʝʥ ʿʝ ʿʝʜʘʥ ʧʨʦʬʠʣ ʪʠʧʘ ʧʩʝʫʜʦʛʣʝʿ (LO8). 

ʋʟʦʨʮʠ ʟʘ ʘʥʘʣʠʟʫ ʫʟʝʪʠ ʩʫ ʠʟ ʛʝʥʝʪʠʯʢʠʭ ʭʦʨʠʟʦʥʘʪʘ ɸp ï ɽg ï ɺtg ï ɺtgʉ. ʄʦ˂ʥʦʩʪ ɸp 

ʭʦʨʠʟʦʥʪʘ ʠʟʥʦʩʠ 20 cm, ʘ ʪʝʢʩʪʫʨʥʘ ʢʣʘʩʘ ʿʝ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʩʘ ʜʫʙʠʥʦʤ ʟʝʤˀʠʰʪʝ ʿʝ 

ʪʝʞʝʛ ʤʝʭʘʥʠʯʢʦʛ ʩʘʩʪʘʚʘ. ɻʣʠʥʘ ʫ ɸp ʠ Eg ʠʤʘ ʫʜʝʦ ʦʜ ʦʢʦ 17%, ʜʦʢ ʫ ɺtg ʭʦʨʠʟʦʥʪʫ 

ʛʣʠʥʝ ʠʤʘ ʦʢʦ 34%. ɽʣʫʚʠʿʘʣʥʠ ɽg ʭʦʨʠʟʦʥʪ ʿʝ ʤʦ˂ʘʥ 20 cm, ʜʦʢ ʤʦ˂ʥʦʩʪ ɺtg ʭʦʨʠʟʦʥʪʘ 

ʠʟʥʦʩʠ 40 cm. ɺʨʝʜʥʦʩʪ ʨʅ ʫ ʚʦʜʠ ʿʝ ʚʘʨʠʨʘʣʘ ʦʜ ʚʝʦʤʘ ʢʠʩʝʣʝ ʜʦ ʩʨʝʜˁʝ ʘʣʢʘʣʥʝ ʨʝʘʢʮʠʿʝ 

ʟʝʤˀʠʰʪʘ. ʂʘʧʘʮʠʪʝʪ ʘʜʩʦʨʧʮʠʿʝ ʢʘʪʿʦʥʘ ʿʝ ʥʠʟʘʢ, ʩʘʤʦ ʫ ɺtgʉ ʿʝ ʩʨʝʜˁʠ. ɿʘʩʠ˂ʝʥʦʩʪ 

ʟʝʤˀʠʰʪʘ ʙʘʟʘʤʘ ʩʝ ʢʨʝ˂ʝ ʫ ʨʘʩʧʦʥʫ ʦʜ 7,14% ʫ ɸp ʭʦʨʠʟʦʥʪʫ ʜʦ 100,00% ʫ ɺtgʉ 

ʭʦʨʠʟʦʥʪʫ. ɿʝʤˀʠʰʪʝ ʿʝ ʙʝʩʢʘʨʙʦʥʘʪʥʦ ʜʫʙʠʥʦʤ ʮʝʣʦʛ ʧʨʦʬʠʣʘ. ʍʫʤʫʩʘ ʿʝ ʫ ɸp ʭʦʨʠʟʦʥʪʫ 

ʿʝ ʥʘʿʚʠʰʝ 2,99%, ʘ ʩʘ ʜʫʙʠʥʦʤ ˁʝʛʦʚ ʫʜʝʦ ʦʧʘʜʘ,  ʫ ɺtgʉ ʭʦʨʠʟʦʥʪʫ ʛʘ ʠʤʘ 0,45%. ɸʟʦʪʘ ʫ 

ɸ ʭʦʨʠʟʦʥʪʫ ʠʤʘ 0,169%, ʰʪʦ ʩʧʘʜʘ ʫ ʢʘʪʝʛʦʨʠʿʫ ʩʨʝʜˁʝ ʦʙʝʟʙʝʹʝʥʦʩʪʠ ʟʝʤˀʠʰʪʘ ʘʟʦʪʦʤ. 

ʉʘʜʨʞʘʿ ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ ʬʦʩʬʦʨʘ ʿʝ ʚʨʣʦ ʥʠʟʘʢ, ʩʘʜʨʞʘʿ ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ ʢʘʣʠʿʫʤʘ 

ʥʠʟʘʢ. 

 

ɸʣʫʚʠʿʘʣʥʦ ʟʝʤˀʠʰʪʝ (ʬʣʫʚʠʩʦʣ) ʿʝ ʪʠʧ ʟʝʤˀʠʰʪʘ ʢʦʿʝ ʩʝ ʩʨʝ˂ʝ ʫ ʧʦʣʦʿʫ ʥʘʰʠʭ 

ʚʝ˂ʠʭ ʨʝʢʘ ʘʣʠ ʠ ʫ ʙʣʠʟʠʥʠ ʤʘˁʠʭ ʚʦʜʦʪʦʢʦʚʘ. ɻʨʘʜ ʃʦʟʥʠʮʘ ʿʝ ʩʤʝʰʪʝʥ ʧʦʨʝʜ ʨʝʢʘ ɼʨʠʥʝ 

ʠ ɱʘʜʨʘ ʪʘʢʦ ʜʘ ʿʝ ʦʪʚʦʨʝʥʦ ʫʢʫʧʥʦ 3 ʧʨʦʬʠʣʘ ʪʠʧʘ ʬʣʫʚʠʩʦʣ (LO2, LO4, LO7). ʉ ʦʙʟʠʨʦʤ 

ʜʘ ʟʘ ʥʘʩʪʘʥʘʢ ʬʣʫʚʠʩʦʣʘ ʥʘʿʚʝ˂ʠ ʫʪʠʮʘʿ ʠʤʘ ʨʝʞʠʤ ʨʝʢʝ, ʬʣʫʚʠʩʦʣʠ ʢʦʿʠ ʩʫ ʦʪʚʦʨʝʥʠ ʥʘ 

ʦʚʦʿ ʪʝʨʠʪʦʨʠʿʠ ʠʤʘʿʫ ʥʘʿʨʘʟʣʠʯʠʪʠʿʫ ʪʝʢʩʪʫʨʫ ʢʦʿʘ ʩʝ ʢʨʝʪʘʣʘ ʦʜ ʛʣʠʥʦʚʠʪʝ ʜʦ ʧʝʩʢʦʚʠʪʝ. 

ʊʘʢʦʹʝ ʦʚʝ ʪʠʧʦʚʝ ʦʜʣʠʢʫʿʝ ʚʝʣʠʢʠ ʙʨʦʿ ʩʣʦʿʝʚʘ ʢʦʿʠ ʩʝ ʤʝʹʫʩʦʙʥʦ ʨʘʟʣʠʢʫʿʫ ʧʦ ʤʦ˂ʥʦʩʪʠ. 

ʋʢʫʧʥʠ ʫʜʝʦ ʬʨʘʢʮʠʿʘ ʧʝʩʢʘ ʫ ʩʚʘ ʪʨʠ ʧʨʦʬʠʣʘ ʬʣʫʚʠʩʦʣʘ (ʯʝʩʪʠʮʝ 2,0 ï 0,02 mm) ʢʨʝʪʘʦ 

ʩʝ ʦʜ 23,56% ʜʦ 90,28%, ʬʨʘʢʮʠʿʘ ʧʨʘʭʘ (ʯʝʩʪʠʮʝ 0,02 ï 0,002mm) ʢʨʝʪʘʣʘ ʩʝ ʫ ʨʘʩʧʦʥʫ ʦʜ 

6,16% ʜʦ 53,52%. ʋʜʝʦ ʬʨʘʢʮʠʿʝ ʛʣʠʥʝ (ʯʝʩʪʠʮʝ <0,002mm) ʩʝ ʢʨʝʪʘʦ ʦʜ 3,56% ʜʦ 25,88%. 

ɺʨʝʜʥʦʩʪ ʨʅ ʫ ʚʦʜʫ ʿʝ ʫ ʨʘʩʧʦʥʫ ʦʜ ʩʣʘʙʦ ʢʠʩʝʣʝ ʜʦ ʩʨʝʜˁʝ ʘʣʢʘʣʥʝ ʨʝʘʢʮʠʿʝ ʟʝʤˀʠʰʪʘ. 

ɿʘʩʠ˂ʝʥʦʩʪ ʟʝʤˀʠʰʪʘ ʙʘʟʘʤʘ ʢʦʜ ʧʨʦʬʠʣʘ LO4 je 100%, ʜʦʢ ʩʝ ʢʦʜ ʦʩʪʘʣʘ ʜʚʘ ʧʨʦʬʠʣʘ 

ʢʨʝʪʘʣʘ ʫ ʨʘʩʧʦʥʫ ʦʜ 77,36% ʜʦ 86,96%. ʇʨʦʬʠʣʠ LO2 ʠ LO7 ʩʫ ʙʝʩʢʘʨʙʦʥʘʪʥʠ ʜʫʙʠʥʦʤ 

ʮʝʣʦʛ ʧʨʦʬʠʣʘ, ʜʦʢ  ʧʨʦʬʠʣ LO4 ʩʘʜʨʞʠ ʢʘʨʙʦʥʘʪʝ ʜʫʙʠʥʦʤ ʮʝʣʦʛ ʧʨʦʬʠʣʘ. ʍʫʤʫʩʘ ʿʝ ʫ 

ɸp ʭʦʨʠʟʦʥʪʠʤʘ ʩʚʘ ʪʨʠ ʧʨʦʬʠʣʘ ʙʠʣʦ ʫ ʛʨʘʥʠʮʘʤʘ ʦʜ 3,01 ʜʦ 2,32 ʩʘ ʜʫʙʠʥʦʤ ˁʝʛʦʚ 

ʩʘʜʨʞʘʿ ʿʝ ʦʧʘʜʘʦ. ɸʟʦʪʘ ʫ ɸp ʭʦʨʠʟʦʥʪʠʤʘ ʿʝ ʦʜ 0,167 ʜʦ 0,197%, ʰʪʦ ʩʧʘʜʘ ʫ ʢʘʪʝʛʦʨʠʿʫ 

ʩʨʝʜˁʝ ʦʙʝʟʙʝʹʝʥʦʩʪʠ ʟʝʤˀʠʰʪʘ ʘʟʦʪʦʤ. ʉʘʜʨʞʘʿ ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʿʫʤʘ ʿʝ 

ʚʨʣʦ ʥʠʟʘʢ, ʠʟʫʟʝʚ ʩʘʜʨʞʘʿʘ ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ ʬʦʩʬʦʨʘ ʫ ɸʨ ʭʦʨʠʟʦʥʪʫ LO4, ʠ 

ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ ʢʘʣʠʿʫʤʘ ʫ ɸp ʭʦʨʠʟʦʥʪʫ  LO2 ʠ III ʩʣʦʿʫ ʫ LO7 ʢʦʿʠ ʿʝ ʥʠʟʘʢ. 
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ʌʣʫʚʠʿʘʣʥʦ-ʣʠʚʘʜʩʢʦ ʟʝʤˀʠʰʪʝ (ʭʫʤʦʬʣʫʚʠʩʦʣ) ʿʝ ʪʠʧ ʟʝʤˀʠʰʪʘ ʢʦʿʠ ʩʝ 

ʦʙʨʘʟʫʿʝ ʫ ʜʦʣʠʥʘʤʘ ʨʝʢʘ, ʪʘʯʥʠʿʝ ʨʝʯʝʥʦ ʫ ʥʠʞʠʤ ʜʝʣʦʚʠʤʘ ʨʝˀʝʬʘ, ʫʛʣʘʚʥʦʤ ʨʝʯʥʝ 

ʜʦʣʠʥʝ ʩʘ ʚʠʩʦʢʠʤ ʧʦʜʟʝʤʥʠʤ ʚʦʜʘʤʘ. ʅʘ ʪʝʨʠʪʦʨʠʿʠ ʛʨʘʜʘ ʃʦʟʥʠʮʝ ʦʪʚʦʨʝʥ ʿʝ ʿʝʜʘʥ 

ʧʨʦʬʠʣ ʪʠʧʘ ʭʫʤʦʬʣʫʚʠʩʦʣ (LO1), ʦʚʘʿ ʪʠʧ ʟʝʤˀʠʰʪʘ ʿʝ ʩʤʝʰʪʝʥ ʫ ʜʦʣʠʥʠ ʨʝʢʝ ɼʨʠʥʝ. 

ʋʟʦʨʮʠ ʟʘ ʘʥʘʣʠʟʫ ʫʟʝʪʠ ʩʫ ʠʟ ʛʝʥʝʪʠʯʢʠʭ ʭʦʨʠʟʦʥʘʪʘ ɸp ï ɸ ï ɸʉ ï ʉ ï Gso, r. ʄʦ˂ʥʦʩʪ 

ɸʨ ʭʦʨʠʟʦʥʪʘ ʠʟʥʦʩʠ 25 cm, ʘ ʭʫʤʫʩʥʦ ʘʢʫʤʫʣʘʪʠʚʥʠ ɸ ʭʦʨʠʟʦʥʪ ʿʝ ʜʫʙʠʥʝ ʦʜ 25 ʜʦ 70 cm, 

ʪʝʢʩʪʫʨʥʘ ʢʣʘʩʘ ɸʨ ʭʦʨʠʟʦʥʪʘ ʿʝ ʧʨʘʰʘʩʪʘ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʩʘ ʜʫʙʠʥʦʤ ʟʝʤˀʠʰʪʝ ʿʝ 

ʣʘʢʰʝʛ ʤʝʭʘʥʠʯʢʦʛ ʩʘʩʪʘʚʘ. ʋʢʫʧʥʠ ʫʜʝʦ ʬʨʘʢʮʠʿʘ ʧʝʩʢʘ (ʯʝʩʪʠʮʝ 2,0 ï 0,02 mm) ʿ ʝ ʥʘʿʚʝ˂ʠ 

ʫ ʉ ʭʦʨʠʟʦʥʪʫ 91,96%, ʘ ʥʘʿʥʠʞʠ ʫ ɸ ʭʦʨʠʟʦʥʪʫ 33,12%, ʫʜʝʦ ʬʨʘʢʮʠʿʘ ʧʨʘʭʘ (ʯʝʩʪʠʮʝ 0,02 

ï 0,002mm) ʢʨʝʪʘʦ ʩʝ ʦʜ 54,56% ʫ ɸ ʭʦʨʠʟʦʥʪʫ ʜʦ 5,60% ʫ ʉ ʭʦʨʠʟʦʥʪʫ. ʌʨʘʢʮʠʿʘ ʛʣʠʥʝ 

(ʯʝʩʪʠʮʝ <0,002mm) ʫ ɸʨ ʠʤʘ ʫʜʝʦ ʦʜ 16,08%, ʩʘ ʜʫʙʠʥʦʤ ʟʘʩʪʫʧˀʝʥʦʩʪ ʬʨʘʢʮʠʿʘ ʛʣʠʥʝ ʿʝ 

ʦʧʘʜʘʣʘ. ʈʝʘʢʮʠʿʘ ʟʝʤˀʠʰʪʘ ʦʜʥʦʩʥʦ ʨʅ ʚʨʝʜʥʦʩʪ ʫ ʚʦʜʠ ʩʝ ʢʨʝʪʘʣʘ ʫ ʨʘʩʧʦʥʫ ʦʜ 8,12 ʫ ɸ 

ʭʦʨʠʟʦʥʪʫ ʜʦ 8,57 ʫ ʉ ʭʦʨʠʟʦʥʪʫ. ʂʘʧʘʮʠʪʝʪ ʘʜʩʦʨʧʮʠʿʝ ʢʘʪʿʦʥʘ ʿʝ ʚʠʩʦʢ ʫ ʩʚʠʤ 

ʭʦʨʠʟʦʥʪʠʤʘ, ʠʟʫʟʝʚ ʉ ʭʦʨʠʟʦʥʪʘ ʛʜʝ ʿʝ ʩʨʝʜˁʠ. ɿʘʩʠ˂ʝʥʦʩʪ ʟʝʤˀʠʰʪʘ ʙʘʟʘʤʘ ʿʝ 100% ʫ 

ʩʚʠʤ ʭʦʨʠʟʦʥʪʠʤʘ. ɿʝʤˀʠʰʪʝ ʿʝ ʢʘʨʙʦʥʘʪʥʦ ʜʫʙʠʥʦʤ ʮʝʣʦʛ ʧʨʦʬʠʣʘ. ʍʫʤʫʩ ʿʝ ʫ ɸp 

ʭʦʨʠʟʦʥʪʫ ʿʝ ʥʘʿʚʠʰʝ 4,11%, ʘ ʩʘ ʜʫʙʠʥʦʤ ˁʝʛʦʚʘ ʚʨʝʜʥʦʩʪ ʿʝ ʦʧʘʜʘʣʘ ʜʘ ʙʠ ʛʘ ʫ ʉ 

ʭʦʨʠʟʦʥʪʫ ʙʠʣʦ 0,37%. ʉʘʜʨʞʘʿ ʘʟʦʪʘ ʫ ɸp ʭʦʨʠʟʦʥʪʫ ʿʝ 0,260%, ʰʪʦ ʩʧʘʜʘ ʫ ʢʘʪʝʛʦʨʠʿʫ 

ʜʦʙʨʦ ʦʙʝʟʙʝʹʝʥʦʛ ʟʝʤˀʠʰʪʘ ʘʟʦʪʦʤ. ʉʘʜʨʞʘʿ ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ ʬʦʩʬʦʨʘ ʠ 

ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ ʢʘʣʠʿʫʤʘ ʫ ɸʨ ʿʝ ʥʠʟʘʢ, ʜʦʢ ʿʝ ʫ ʦʩʪʘʣʠʤ ʭʦʨʠʟʦʥʪʠʤʘ ʚʨʣʦ ʥʠʟʘʢ. 
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ʃʦʢʘʣʠʪʝʪ 
ɹʨʦʿ 

ʧʨʦʬʠʣʘ 
ʍʦʨʠʟʦʥʪ 

ɼʫʙʠʥʘ 

(cm) 

ʍʠʛʨʦʩʢʦʧʩʢʘ 

ʚʦʜʘ 

(%) 

ɻʨʘʥʫʣʦʤʝʪʨʠʿʩʢʠ ʩʘʩʪʘʚ ʟʝʤˀʠʰʪʘ (%) 

ʊʝʢʩʪʫʨʥʘ ʢʣʘʩʘ 

ʢʨʫʧʘʥ 

ʧʝʩʘʢ 

ʩʠʪʘʥ 

ʧʝʩʘʢ 
ʧʨʘʭ ʛʣʠʥʘ ʋʢʫʧʘʥ 

2,0- 

0,2 

mm 

0,2- 

0,02 

mm 

0,02- 

0,002 

mm 

< 

0,002 

mm 

ʧʝʩʘʢ 

> 

0,02 

mm 

ʛʣʠʥʘ 

< 

0,02 

mm 

ʂʦʣʫʚʠʿʫʤ 

ʃʦʟʥʠʮʘ- 

ʄʠʣʠʥʘ 
LO3 

O 0-5 / / / / / / / / 

A 5-15 3,70 5,50 35,22 39,52 19,76 40,72 59,28 ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ 

ʉ1 15-50 3,40 7,00 36,32 41,44 15,24 43,32 56,68 ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ 

ʉ2Gso, r 50-90 2,80 3,30 34,22 43,96 18,52 37,52 62,48 ʧʨʘʰ.-ʛʣʠʥ. ʠʣʦʚʘʯʘ 

C3Gso, r 90-150 3,70 8,30 39,82 33,68 18,20 48,12 51,88 ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ 

ʍʫʤʫʩʥʦ-ʩʠʣʠʢʘʪʥʦ ʟʝʤˀʠʰʪʝ (ʨʘʥʢʝʨ) 

ʃʦʟʥʠʮʘ- 

ɹʘˁʘ 

ʂʦʚʠˀʘʯʘ 

LO5 

O 0-3 / / / / / / / / 

A 3-13 3,60 6,30 54,66 23,56 15,48 60,96 39,04 ʧʝʩʢʦʚʠʪʦ-ʛʣʠʥ. ʠʣʦʚʘʯʘ 

AC 13-35 3,20 8,30 51,26 19,56 20,88 59,56 40,44 ʧʝʩʢʦʚʠʪʦ-ʛʣʠʥ. ʠʣʦʚʘʯʘ 

CGso, r 35-50 3,10 7,20 53,24 16,40 23,16 60,44 39,56 ʧʝʩʢʦʚʠʪʦ-ʛʣʠʥ. ʠʣʦʚʘʯʘ 

ʉʤʝʹʝ ʟʝʤˀʠʰʪʝ ʥʘ ʢʨʝʯˁʘʢʫ ʠ ʜʦʣʦʤʠʪʫ (ʢʘʣʢʦʢʘʤʙʠʩʦʣ) 

ʃʦʟʥʠʮʘ- 

ʂʦʨʝʥʠʪʘ 
LO9 

O 0-2 / / / / / / / / 

A 10 3,40 4,80 28,64 49,00 17,56 33,44 66,56 ʧʨʘʰ.-ʛʣʠʥ. ʠʣʦʚʘʯʘ 

A(B)rz 25 4,10 0,80 27,16 39,56 32,48 27,96 72,04 ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ 

(B)rz 25-55 5,90 0,50 22,94 35,36 41,20 23,44 76,56 ʧʨʘʰʘʩʪʘ ʛʣʠʥʘ 

R 55+ / / / / / / / / 

ʉʤʝʹʝ ʟʝʤˀʠʰʪʝ ʥʘ ʢʨʝʯˁʘʢʫ ʠ ʜʦʣʦʤʠʪʫ (ʢʘʣʢʦʢʘʤʙʠʩʦʣ) 

ʃʦʟʥʠʮʘ- 

ɺʘʩʠʣʠ˂ʠ 
LO10 

A 0-25 4,10 5,50 35,70 40,48 18,32 41,20 58,80 ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ 

(B)rz 25-60 4,20 4,20 32,72 36,32 26,76 36,92 63,08 ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ 

(B)rzR 60+ 7,60 0,40 25,96 18,92 54,72 26,36 73,64 ʪʝʰʢʘ ʛʣʠʥʘ 
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ʃʦʢʘʣʠʪʝʪ 
ɹʨʦʿ 

ʧʨʦʬʠʣʘ 
ʍʦʨʠʟʦʥʪ 

ɼʫʙʠʥʘ 

(cm) 

ʍʠʛʨʦʩʢʦʧʩʢʘ 

ʚʦʜʘ 

(%) 

ɻʨʘʥʫʣʦʤʝʪʨʠʿʩʢʠ ʩʘʩʪʘʚ ʟʝʤˀʠʰʪʘ (%) 

ʊʝʢʩʪʫʨʥʘ ʢʣʘʩʘ 

ʢʨʫʧʘʥ 

ʧʝʩʘʢ 

ʩʠʪʘʥ 

ʧʝʩʘʢ 
ʧʨʘʭ ʛʣʠʥʘ ʋʢʫʧʘʥ 

2,0- 

0,2 

mm 

0,2- 

0,02 

mm 

0,02- 

0,002 

mm 

< 

0,002 

mm 

ʧʝʩʘʢ 

> 

0,02 

mm 

ʛʣʠʥʘ 

< 

0,02 

mm 

ʀʣʠʤʝʨʠʟʦʚʘʥʦ ʟʝʤˀʠʰʪʝ (ʣʫʚʠʩʦʣ) 

ʃʦʟʥʠʮʘ- 

ɻʨʥʯʘʨʘ 
LO6 

Ap 0-15 4,40 1,60 35,24 38,72 24,44 36,84 63,16 ʧʨʘʰ.-ʛʣʠʥ. ʠʣʦʚʘʯʘ 

E 15-30 4,50 1,40 33,32 38,56 26,72 34,72 65,28 ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ 

Bt 30-90 7,50 0,10 27,74 33,16 39,00 27,84 72,16 ʧʨʘʰʘʩʪʘ ʛʣʠʥʘ 

CGso, r 90-160 7,20 2,30 14,54 43,24 39,92 16,84 83,16 ʧʨʘʰʘʩʪʘ ʛʣʠʥʘ 

ʇʩʝʫʜoʛʣʝʿ 

ʃʦʟʥʠʮʘ- 

ɱʫʛʦʚʠ˂ 
LO8 

Ap 0-20 3,10 5,70 40,14 36,32 17,84 45,84 54,16 ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ 

Eg 20-40 3,50 24,70 20,58 37,28 17,44 45,28 54,72 ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ 

Btg 40-80 5,40 3,90 30,78 31,00 34,32 34,68 65,32 ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ 

BtgC 80-105 5,80 23,10 30,18 20,56 26,16 53,28 46,72 ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ 

ɸʣʫʚʠʿʘʣʥʦ ʟʝʤˀʠʰʪʝ (ʬʣʫʚʠʩʦʣ) 

ʃʦʟʥʠʮʘ- 

ʉʪʨʘʞʘ 
LO2 

A, p 0-20 4,30 2,50 29,34 43,52 24,64 31,84 68,16 ʧʨʘʰ.-ʛʣʠʥ. ʠʣʦʚʘʯʘ 

I 20-50 4,10 1,10 25,10 47,92 25,88 26,20 73,80 ʧʨʘʰʘʩʪʘ ʛʣʠʥʘ 

IIGso, r 50-90 3,70 1,80 31,36 44,76 22,08 33,16 66,84 ʧʨʘʰ.-ʛʣʠʥ. ʠʣʦʚʘʯʘ 

IIIGso, r 90-170 3,90 0,30 38,30 36,88 24,52 38,60 61,40 ʧʨʘʰ.-ʛʣʠʥ. ʠʣʦʚʘʯʘ 

ɸʣʫʚʠʿʘʣʥʦ ʟʝʤˀʠʰʪʝ (ʬʣʫʚʠʩʦʣ) 

ʃʦʟʥʠʮʘ LO4 

ɸp 0-30 2,90 0,70 43,62 42,92 12,76 44,32 55,68 ʠʣʦʚʘʯʘ 

I 30-70 1,60 0,40 45,56 44,32 9,72 45,96 54,04 ʠʣʦʚʘʯʘ 

II  70-85 2,20 0,50 65,90 26,52 7,08 66,40 33,60 ʠʣʦʚʘʩʪʠ ʩʠʪʥʠ ʧʝʩʘʢ 

III  85-120 2,60 0,00 52,68 35,20 12,12 52,68 47,32 ʠʣʦʚʘʯʘ 

IVGso 120-150 2,00 8,10 82,18 6,16 3,56 90,28 9,72 ʠʣʦʚʘʩʪʠ ʩʠʪʥʠ ʧʝʩʘʢ 
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ʊʘʙʝʣʘ 1: ʌʠʟʠʯʢʝ ʦʩʦʙʠʥʝ ʟʝʤˀʠʰʪʘ ʩʘ ʧʦʜʨʫʯʿʘ ʃʦʟʥʠʮʝ 

ʃʦʢʘʣʠʪʝʪ 
ɹʨʦʿ 

ʧʨʦʬʠʣʘ 
ʍʦʨʠʟʦʥʪ 

ɼʫʙʠʥʘ 

(cm) 

ʍʠʛʨʦʩʢʦʧʩʢʘ 

ʚʦʜʘ 

(%) 

ɻʨʘʥʫʣʦʤʝʪʨʠʿʩʢʠ ʩʘʩʪʘʚ ʟʝʤˀʠʰʪʘ (%) 

ʊʝʢʩʪʫʨʥʘ ʢʣʘʩʘ 

ʢʨʫʧʘʥ 

ʧʝʩʘʢ 

ʩʠʪʘʥ 

ʧʝʩʘʢ 
ʧʨʘʭ ʛʣʠʥʘ ʋʢʫʧʘʥ 

2,0- 

0,2 

mm 

0,2- 

0,02 

mm 

0,02- 

0,002 

mm 

< 

0,002 

mm 

ʧʝʩʘʢ 

> 

0,02 

mm 

ʛʣʠʥʘ 

< 

0,02 

mm 

ɸʣʫʚʠʿʘʣʥʦ ʟʝʤˀʠʰʪʝ (ʬʣʫʚʠʩʦʣ) 

ʃʦʟʥʠʮʘ- 

ɹʨʝʟʿʘʢ 
LO7 

Ap 0-20 3,50 1,30 32,38 41,72 24,60 33,68 66,32 ʧʨʘʰ.-ʛʣʠʥ. ʠʣʦʚʘʯʘ 

I 20-40 4,00 1,90 28,86 53,52 15,72 30,76 69,24 ʧʨʘʰ.-ʛʣʠʥ. ʠʣʦʚʘʯʘ 

IIGso 40-70 4,00 0,20 31,96 48,92 18,92 32,16 67,84 ʧʨʘʰ.-ʛʣʠʥ. ʠʣʦʚʘʯʘ 

IIIGso, r 70-160 4,20 0,80 22,76 51,12 25,32 23,56 76,44 ʧʨʘʰʘʩʪʘ ʛʣʠʥʘ 

ʌʣʫʚʠʿʘʣʥʦ-ʣʠʚʘʜʩʢʦ ʟʝʤˀʠʰʪʝ (ʭʫʤʦʬʣʫʚʠʩʦʣ) 

ʃʦʟʥʠʮʘ- 

ʃʝʰʥʠʮʘ 
LO1 

A, p 0-25 4,20 1,30 32,46 50,16 16,08 33,76 66,24 ʧʨʘʰ.-ʛʣʠʥ. ʠʣʦʚʘʯʘ 

A 25-70 3,50 0,70 32,42 54,56 12,32 33,12 66,88 ʧʨʘʰʘʩʪʘ ʠʣʦʚʘʯʘ 

AC 70-100 3,50 6,70 44,58 36,60 12,12 51,28 48,72 ʠʣʦʚʘʯʘ 

C 100-160 1,60 47,50 44,46 5,60 2,44 91,96 8,04 ʠʣʦʚʘʩʪʠ ʢʨʫʧʥʠ ʧʝʩʘʢ 

Gso, r 160-200 / / / / / / / / 
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ʊʘʙʝʣʘ 2: ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ ʟʝʤˀʠʰʪʘ ʩʘ ʧʦʜʨʫʯʿʘ ʃʦʟʥʠʮʝ 

*ʊ ʠʣʠ ʉɽʉ ʧʨʝʜʩʪʘʚˀʘʿʫ ʢʘʧʘʮʠʪʝʪ ʘʜʩʦʨʧʮʠʿʝ ʢʘʪʿʦʥʘ ʢʦʿʠ ʿʝ ʦʜʨʝʹʝʥ ʿʝ ʥʘ ʜʚʘ ʥʘʯʠʥʘ ʪʿ. ʤʝʪʦʜʘʤʘ ʢʦʿʝ ʩʫ ʧʨʠʣʘʛʦʹʝʥʝ ʠ ʟʘ ʢʠʩʝʣʘ, ʥʝʢʘʨʙʦʥʘʪʥʘ (ʊ) (metodom 

Kapena, JDPZ 1966) ʢʘʦ ʠ ʟʘ ʘʣʢʘʣʥʘ, ʢʘʨʙʦʥʘʪʥʘ ʟʝʤˀʠʰʪʘ(ʉɽʉ) (Agrculture Handbook No 60, Richards, 1954). **ʍʠʜʨʦʣʠʪʠʯʢʘ ʢʠʩʝʣʦʩʪ H ʠʣʠ T-S. 

 

 

ʃʦʢʘʣʠʪʝʪ 

ɹʨʦʿ 

ʧʨʦ-

ʬʠʣʘ 

ʍʦʨʠʟʦʥʪ 
ɼʫʙʠʥʘ 

(cm) 

pH 
Y1mL 

0,1 M 

NaOH 

/50g 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 
V CaCO3 ʍʫʤʫʩ C N 

C/N 

ʃʘʢʦʧʨʠʩʪʫʧʘʯʥʠ 

H**  S T* ʌʦʩʬʦʨ ʂʘʣʠʿʫʤ 

H2O KCl cmol/kg (%) (%) (%) (%) (%) mg/100g 

ʂʦʣʫʚʠʿʫʤ 

ʃʦʟʥʠʮʘ- 

ʄʠʣʠʥʘ 
LO3 

O 0-5 / / / / / / / /     / / 

A 5-15 4,82 3,61 26,81 21,45 2,80 24,25 11,55 0,00 3,32 1,92 0,189 10,18 1,82 5,83 

C1 15-50 5,30 3,62 14,21 11,37 1,80 13,17 13,67 0,00 1,50 0,87 / / 0,95 3,41 

C2Gso, r 50-90 5,48 3,84 8,13 6,50 2,00 8,50 23,53 0,00 0,52 0,30 / / 0,81 0,18 

C3Gso, r  90-150 6,09 4,03 7,71 6,17 4,80 10,97 43,76 0,00 0,54 0,31 / / 1,54 3,41 

ʍʫʤʫʩʥʦ-ʩʠʣʠʢʘʪʥʦ ʟʝʤˀʠʰʪʝ (ʨʘʥʢʝʨ) 

ʃʦʟʥʠʮʘ- 

ɹʘˁʘ 

ʂʦʚʠˀʘʯʘ 

LO5 

O 0-3 / / / / / / / / / / / / / / 

A 3-13 6,45 5,70 7,13 5,70 19,80 25,50 77,65 0,00 5,29 3,07 0,288 10,65 2,94 10,67 

AC 13-35 5,48 4,35 12,59 10,07 6,80 16,87 40,31 0,00 2,37 1,37 0,080 17,08 1,26 5,02 

CG, so,r 35-50 5,32 3,89 8,53 6,82 4,20 11,02 38,11 0,00 0,78 0,45 / / 0,94 4,21 

ʉʤʝʹʝ ʟʝʤˀʠʰʪʝ ʥʘ ʢʨʝʯˁʘʢʫ ʠ ʜʦʣʦʤʠʪʫ (ʢʘʣʢʦʢʘʤʙʠʩʦʣ) 

ʃʦʟʥʠʮʘ- 

ʂʦʨʝʥʠʪʘ 
LO9 

O 0-2 / / / / / / / / / / / / / / 

A 10 6,43 5,40 6,00 4,80 5,40 10,20 52,94 0,00 3,66 2,12 0,124 17,11 1,1 4,21 

A(B)rz 25 5,33 4,33 15,75 12,60 0,60 13,20 4,55 0,00 1,78 1,03 0,041 25,21 0,57 15,51 

(B)rz 25-55 6,37 5,87 5,44 4,35 3,20 7,55 42,38 0,00 1,27 0,74 / / 1,27 21,97 

R 55+ / / / / / / / / / / / / / / 

ʉʤʝʹʝ ʟʝʤˀʠʰʪʝ ʥʘ ʢʨʝʯˁʘʢʫ ʠ ʜʦʣʦʤʠʪʫ (ʢʘʣʢʦʢʘʤʙʠʩʦʣ) 

ʃʦʟʥʠʮʘ- 

ɺʘʩʠʣʠ˂ʠ 
LO10 

A 0-25 6,55 5,73 1,69 1,35 14,40 15,75 91,43 0,00 5,02 2,91 0,273 10,67 1,94 6,63 

(B)rz 25-60 6,95 5,98 0,75 0,60 21,60 22,20 97,30 2,38 1,58 0,92 / / 1,55 13,09 

R 60+ 6,97 5,22 1,13 0,90 25,80 26,70 96,63 0,85 0,87 0,50 / / 1,2 17,13 
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ʊʘʙʝʣʘ 2: ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ ʟʝʤˀʠʰʪʘ ʩʘ ʧʦʜʨʫʯʿʘ ʃʦʟʥʠʮʝ 

ʃʦʢʘʣʠʪʝʪ 

ɹʨʦʿ 

ʧʨʦ-

ʬʠʣʘ 

ʍʦʨʠʟʦʥʪ 
ɼʫʙʠʥʘ 

(cm) 

pH 
Y1mL 

0,1 M 

NaOH 

/50g 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 
V CaCO3 ʍʫʤʫʩ C N 

C/N 

ʃʘʢʦʧʨʠʩʪʫʧʘʯʥʠ 

H**  S T* ʌʦʩʬʦʨ ʂʘʣʠʿʫʤ 

H2O KCl cmol/kg (%) (%) (%) (%) (%) mg/100g 

ʀʣʠʤʝʨʠʟʦʚʘʥʦ ʟʝʤˀʠʰʪʝ (ʣʫʚʠʩʦʣ) 

ʃʦʟʥʠʮʘ- 

ɻʨʥʯʘʨʘ 
LO6 

A 0-15 6,11 4,80 3,75 3,00 13,00 16,00 81,25 0,00 2,72 1,58 0,164 9,61 2,11 9,86 

E 15-30 6,36 4,91 3,56 2,85 10,60 13,45 78,81 0,00 2,30 1,33 0,065 20,43 1,47 8,25 

Bt 30-90 6,12 4,51 3,19 2,55 21,80 24,35 89,53 0,00 1,13 0,65 / / 0,34 15,51 

CGso, r 90-160 6,28 5,32 0,94 0,75 14,40 15,15 95,05 15,71 0,35 0,20 / / 3,23 17,93 

ʇʩʝʫʜoʛʣʝʿ 

ʃʦʟʥʠʮʘ- 

ɱʫʛʦʚʠ˂ 
LO8 

A 0-20 5,56 4,19 13,00 10,40 0,80 11,20 7,14 0,00 2,99 1,74 0,169 10,27 0,3 5,02 

Eg 20-40 6,34 5,49 3,94 3,15 6,60 9,75 67,69 0,00 2,53 1,47 0,070 20,95 2,67 8,25 

Btg 40-80 4,98 3,88 10,15 8,12 3,60 11,72 30,72 0,00 0,48 0,28 / / 0,3 6,63 

BtgC 80-105 8,01 7,06 / / / 15,80 100,00 0,00 0,45 0,26 / / 0,37 5,02 

ɸʣʫʚʠʿʘʣʥʦ ʟʝʤˀʠʰʪʝ (ʬʣʫʚʠʩʦʣ) 

ʃʦʟʥʠʮʘ- 

ʉʪʨʘʞʘ 
LO2 

A, p 0-20 6,61 5,65 4,13 3,30 19,40 22,70 85,46 0,00 3,01 1,74 0,197 8,85 2,69 6,63 

I 20-50 6,69 5,26 4,31 3,45 12,40 15,85 78,23 0,00 2,71 1,57 0,075 20,90 1,66 5,02 

IIGso, r 50-90 6,82 5,33 3,75 3,00 11,80 14,80 79,73 0,00 2,27 1,31 0,070 18,83 0,96 4,21 

IIIGso, r 90-170 6,67 5,24 3,00 2,40 8,20 10,60 77,36 0,00 1,15 0,67 / / 1,66 3,41 

ɸʣʫʚʠʿʘʣʥʦ ʟʝʤˀʠʰʪʝ (ʬʣʫʚʠʩʦʣ) 

ʃʦʟʥʠʮʘ LO4 

ɸ, p 0-30 7,42 6,18 / / / 33,60 100,00 4,68 2,41 1,40 0,179 7,81 8,45 4,21 

I 30-70 8,18 7,29 / / / 33,20 100,00 9,36 1,37 0,79 / / 0,98 0,98 

II  70-85 7,99 6,03 / / / 34,60 100,00 11,06 0,48 0,28 / / 3,2 0,18 

III  85-120 8,02 7,30 / / / 30,40 100,00 16,16 1,02 0,59 / / 2,37 0,98 

IVG, so 120-150 8,23 7,48 / / / 18,80 100,00 14,46 0,26 0,15 / / 2,47 0,63 

*ʊ ʠʣʠ ʉɽʉ ʧʨʝʜʩʪʘʚˀʘʿʫ ʢʘʧʘʮʠʪʝʪ ʘʜʩʦʨʧʮʠʿʝ ʢʘʪʿʦʥʘ ʢʦʿʠ ʿʝ ʦʜʨʝʹʝʥ ʿʝ ʥʘ ʜʚʘ ʥʘʯʠʥʘ ʪʿ. ʤʝʪʦʜʘʤʘ ʢʦʿʝ ʩʫ ʧʨʠʣʘʛʦʹʝʥʝ ʠ ʟʘ ʢʠʩʝʣʘ, ʥʝʢʘʨʙʦʥʘʪʥʘ (ʊ) (metodom 

Kapena, JDPZ 1966) ʢʘʦ ʠ ʟʘ ʘʣʢʘʣʥʘ, ʢʘʨʙʦʥʘʪʥʘ ʟʝʤˀʠʰʪʘ(ʉɽʉ) (Agrculture Handbook No 60, Richards, 1954). **ʍʠʜʨʦʣʠʪʠʯʢʘ ʢʠʩʝʣʦʩʪ H ʠʣʠ T-S. 
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ʊʘʙʝʣʘ 2: ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ ʟʝʤˀʠʰʪʘ ʩʘ ʧʦʜʨʫʯʿʘ ʃʦʟʥʠʮʝ 

ʃʦʢʘʣʠʪʝʪ 

ɹʨʦʿ 

ʧʨʦ-

ʬʠʣʘ 

ʍʦʨʠʟʦʥʪ 
ɼʫʙʠʥʘ 

(cm) 

pH 
Y1mL 

0,1 M 

NaOH 

/50g 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 
V CaCO3 ʍʫʤʫʩ C N 

C/N 

ʃʘʢʦʧʨʠʩʪʫʧʘʯʥʠ 

H**  S T* ʌʦʩʬʦʨ ʂʘʣʠʿʫʤ 

H2O KCl cmol/kg (%) (%) (%) (%) (%) mg/100g 

ɸʣʫʚʠʿʘʣʥʦ ʟʝʤˀʠʰʪʝ (ʬʣʫʚʠʩʦʣ) 

ʃʦʟʥʠʮʘ- 

ɹʨʝʟʿʘʢ 
LO7 

A, p 0-20 6,32 5,24 2,63 2,10 14,00 16,10 86,96 0,00 2,32 1,35 0,167 8,05 1,31 1,79 

I 20-40 6,59 5,30 3,00 2,40 12,80 15,20 84,21 0,00 2,05 1,19 0,058 20,46 0,91 3,41 

IIG, so 40-70 6,60 5,22 3,00 2,40 10,00 12,40 80,65 0,00 1,10 0,64 / / 4,77 5,02 

III G, so, r 70-160 6,61 5,15 3,19 2,55 8,80 11,35 77,53 0,00 1,07 0,62 / / 1,81 6,63 

ʌʣʫʚʠʿʘʣʥʦ-ʣʠʚʘʜʩʢʦ ʟʝʤˀʠʰʪʝ (ʭʫʤʦʬʣʫʚʠʩʦʣ) 

ʃʦʟʥʠʮʘ- 

ʃʝʰʥʠʮʘ 
LO1 

A, p 0-25 8,23 7,31 / / / 34,20 100,00 2,76 4,11 2,38 0,260 9,27 9,86 9,86 

A 25-70 8,12 7,06 / / / 37,40 100,00 6,66 2,31 1,34 0,065 20,62 1,57 1,79 

AC 70-100 8,30 7,58 / / / 34,60 100,00 15,74 1,26 0,73 / / 1,29 0,18 

C 100-160 8,57 7,72 / / / 14,00 100,00 13,19 0,37 0,22 / / 1,4 0,13 

Gso, r 160-200 / / / / / / / / / / / / / / 

*ʊ ʠʣʠ ʉɽʉ ʧʨʝʜʩʪʘʚˀʘʿʫ ʢʘʧʘʮʠʪʝʪ ʘʜʩʦʨʧʮʠʿʝ ʢʘʪʿʦʥʘ ʢʦʿʠ ʿʝ ʦʜʨʝʹʝʥ ʿʝ ʥʘ ʜʚʘ ʥʘʯʠʥʘ ʪʿ. ʤʝʪʦʜʘʤʘ ʢʦʿʝ ʩʫ ʧʨʠʣʘʛʦʹʝʥʝ ʠ ʟʘ ʢʠʩʝʣʘ, ʥʝʢʘʨʙʦʥʘʪʥʘ (ʊ) (metodom 

Kapena, JDPZ 1966) ʢʘʦ ʠ ʟʘ ʘʣʢʘʣʥʘ, ʢʘʨʙʦʥʘʪʥʘ ʟʝʤˀʠʰʪʘ(ʉɽʉ) (Agrculture Handbook No 60, Richards, 1954). **ʍʠʜʨʦʣʠʪʠʯʢʘ ʢʠʩʝʣʦʩʪ H ʠʣʠ T-S. 
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4.3.  ʉʧʦˀʘʰˁʘ ʠ ʫʥʫʪʨʘʰˁʘ ʤʦʨʬʦʣʦʛʠʿʘ ʟʝʤˀʠʰʪʘ ʥʘ ʧʦʜʨʫʯʿʫ 

ʦʧʰʪʠʥʝ ʂʦʮʝˀʝʚʘ 
 
ʆʙʩʝʨʚʘʮʠʿʘ KO11 ʃʦʢʘʣʠʪʝʪ ɼʨʘʛʠˁʝ ʇʦʟʠʮʠʿʘ E: 19Á 44' 12''  N: 44Á 32' 15'' 152 m 
     

ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʟʝʤˀʠʰʪʘ  ʉʇʆɲɸʐɳɸ ʄʆʈʌʆʃʆɻʀɱɸ   

ʈɽɼ ɸʫʪʦʤʦʨʬʥʘ ʈʝˀʝʬ ʇʘʜʠʥʘ  

ʂʃɸʉɸ ɽʣʫʚʠʿʘʣʥʦ-ʠʣʫʚʠʿʘʣʥʘ ʅʘʛʠʙ 5%  

ʊʀʇ ʃʫʚʠʩʦʣ  ɽʢʩʧʦʟʠʮʠʿʘ E  

ʇʆɼʊʀʇ 
ʅʘ ʩʠʣʠʢʘʪʠʤʘ ʠ 

ʩʠʣʠʢʘʪʥʦ-ʢʘʨʙʦʥ. ʩʫʧʩ. 

ɺʝʛʝʪʘʮʠʿʘ ʉʦʿʘ  

ɺɸʈʀɱɽʊɽʊ ʇʩʝʫʜʦʛʣʝʿʥʦ ʠ ʦʛʣʝʿʝʥʦ ʉʫʧʩʪʨʘʪ ʉʠʣʠʢʘʪʥʠ ʩʫʧʩʪʨʘʪ  

ʌʆʈʄɸ ɻʣʠʥʦʚʠʪʦ, ʩʣʘʙʦ ʩʢʝʣ. ʋʟʦʨʢʦʚʘˁʝ ʇʦ ʛʝʥʝʪʠʯʢʠʤ ʭʦʨʠʟʦʥʪʠʤʘ  

WRB Luvisol ʅʘʧʦʤʝʥʘ ɿʘʨʘʚˀʝʥ ʜʝʦ ʧʘʜʠʥʝ  

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʣʠʢʘ 12. ʇʝʜʦʣʦʰʢʠ ʧʨʦʬʠʣ (KO11) ï ʉʧʦˀʘʰˁʘ ʤʦʨʬʦʣʦʛʠʿʘ (ʣʝʚʦ); ʋʥʫʪʨʘʰˁʘ 

ʤʦʨʬʦʣʦʛʠʿʘ (ʜʝʩʥʦ). 

 

  

ɸp (0 ï 20 cm) ʍʫʤʫʩʥʦ ʘʢʫʤʫʣʘʪʠʚʥʠ ʭʦʨʠʟʦʥʪ, 

ʦʨʘʥʠʯʥʠ ʩʣʦʿ, ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ  ʠʣʦʚʘʩʪʘ 

ʛʣʠʥʘ . 

E (20 ï 40 cm) ɽʣʫʚʠʿʘʣʥʠ ʭʦʨʠʟʦʥʪ, ʩʚʝʪʣʦ ʩʤʝʹʝ 

ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ, ʩʘ ʚʠʜˀʠʚʠʤ 

ʟʥʘʮʠʤʘ ʭʠʜʨʦʤʦʨʬʠʟʤʘ. 

Bt (40 ï 90 cm) ʀʣʫʚʠʿʘʣʥʠ ʭʦʨʠʟʦʥʪ, ʙʨʘʦʥʢʘʩʪʝ 

ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ  ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ . 

CGso, r (90 ï 160 cm) ʈʘʩʪʨʝʩʠʪʠ ʤʘʪʠʯʥʠ 

ʩʫʧʩʪʨʘʪ, ʪʘʤʥʦ ʧʣʘʚʠʯʘʩʪʦ ʙʨʘʦʥ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ 

ʢʣʘʩʝ   ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ , ʚʠʜˀʠʚʠ ʟʥʘʮʠ ʩʝʢʫʥʜʘʨʥʝ 

ʦʢʩʠʜʘʮʠʿʝ ʠ ʨʝʜʫʢʮʠʿʝ. 
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ʆʙʩʝʨʚʘʮʠʿʘ KO12 ʃʦʢʘʣʠʪʝʪ ʉʚʠʣʝʫʚʘ ʇʦʟʠʮʠʿʘ E: 19Á 50' 37''   N: 44Á 32' 08'' 175 m 
     

ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʟʝʤˀʠʰʪʘ  ʉʇʆɲɸʐɳɸ ʄʆʈʌʆʃʆɻʀɱɸ   

ʈɽɼ ʍʠʜʨʦʤʦʨʬʥʘ  ʈʝˀʝʬ ʇʘʜʠʥʘ  

ʂʃɸʉɸ ʇʩʝʫʜʦʛʣʝʿʥʘ ʅʘʛʠʙ 4%  

ʊʀʇ ʇʩʝʫʜʦʛʣʝʿ  ɽʢʩʧʦʟʠʮʠʿʘ NW  

ʇʆɼʊʀʇ ʆʙʨʦʥʘʯʥʠ ɺʝʛʝʪʘʮʠʿʘ ʂʫʢʫʨʫʟ  

ɺɸʈʀɱɽʊɽʊ ɼʫʙʦʢʠ ʉʫʧʩʪʨʘʪ ɱʝʟʝʨʩʢʠ ʩʝʜʠʤʝʥʪ  

ʌʆʈʄɸ ɽʫʪʨʠʯʥʠ  ʋʟʦʨʢʦʚʘˁʝ ʇʦ ʛʝʥʝʪʠʯʢʠʤ ʭʦʨʠʟʦʥʪʠʤʘ  

WRB Haplic Planosol ʅʘʧʦʤʝʥʘ ɿʘʨʘʚˀʝʥ ʜʝʦ ʧʘʜʠʥʝ  

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʣʠʢʘ 13. ʇʝʜʦʣʦʰʢʠ ʧʨʦʬʠʣ (KO12) ï ʉʧʦˀʘʰˁʘ ʤʦʨʬʦʣʦʛʠʿʘ (ʣʝʚʦ); ʋʥʫʪʨʘʰˁʘ 

ʤʦʨʬʦʣʦʛʠʿʘ (ʜʝʩʥʦ). 

 

  

Ap (0 ï 15 cm) ʍʫʤʫʩʥʦ ʘʢʫʤʫʣʘʪʠʚʥʠ ʭʦʨʠʟʦʥʪ, 

ʦʨʘʥʠʯʥʠ ʩʣʦʿ, ʩʠʚʢʘʩʪʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ 

ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ. 

A/Eg (15 ï 30 cm) ʄʝʰʦʚʠʪʠ ʭʦʨʠʟʦʥʪ,  ʩʤʝʹʝ ʙʦʿʝ, 

ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ  ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ. 

Btg (30 ï 50 cm)  ʀʣʫʚʠʿʘʣʥʠ  ʭʦʨʠʟʦʥʪ 

ʧʩʝʫʜʦʛʣʝʿʥʠ, ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ  ʠʣʦʚʘʩʪʘ 

ʛʣʠʥʘ., ʚʠʜˀʠʚʠ ʟʥʘʮʠ ʩʝʢʫʥʜʘʨʥʝ ʦʢʩʠʜʘʮʠʿʝ. 

BtgC (50 ï 100 cm)  ʄʝʰʦʚʠʪʠ  ʭʦʨʠʟʦʥʪ 

ʧʩʝʫʜʦʛʣʝʿʥʠ, ʙʨʘʦʥʢʘʩʪʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ 

ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ, ʚʠʜˀʠʚʠ ʟʥʘʮʠ ʩʝʢʫʥʜʘʨʥʝ 

ʦʢʩʠʜʘʮʠʿʝ ʠ ʨʝʜʫʢʮʠʿʝ. 

BtgC1 (100 ï 160cm) ʄʝʰʦʚʠʪʠ ʭʦʨʠʟʦʥʪ, 

ʧʣʘʚʠʯʘʩʪʦ ʙʨʘʦʥ ʙʦʿʝ, ʚʠʜˀʠʚʠ ʟʥʘʮʠ ʩʝʢʫʥʜʘʨʥʝ 

ʦʢʩʠʜʘʮʠʿʝ ʠ ʨʝʜʫʢʮʠʿʝ. 



34 

 

ʆʙʩʝʨʚʘʮʠʿʘ KO13 ʃʦʢʘʣʠʪʝʪ ɻʨʘʜʦʿʝʚʠ˂ ʇʦʟʠʮʠʿʘ E: 19Á 38' 35''  N: 44Á 30' 49'' 256 m 
     

ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʟʝʤˀʠʰʪʘ  ʉʇʆɲɸʐɳɸ ʄʆʈʌʆʃʆɻʀɱɸ   

ʈɽɼ ʍʠʜʨʦʤʦʨʬʥʘ  ʈʝˀʝʬ ʇʘʜʠʥʘ  

ʂʃɸʉɸ ʇʩʝʫʜʦʛʣʝʿʥʘ ʅʘʛʠʙ 2%  

ʊʀʇ ʇʩʝʫʜʦʛʣʝʿ  ɽʢʩʧʦʟʠʮʠʿʘ NW  

ʇʆɼʊʀʇ ʆʙʨʦʥʘʯʥʠ ɺʝʛʝʪʘʮʠʿʘ ʐʫʤʘ  

ɺɸʈʀɱɽʊɽʊ ɼʫʙʦʢʠ ʉʫʧʩʪʨʘʪ ɱʝʟʝʨʩʢʠ ʩʝʜʠʤʝʥʪ  

ʌʆʈʄɸ ɼʠʩʪʨʠʯʥʠ  ʋʟʦʨʢʦʚʘˁʝ ʇʦ ʛʝʥʝʪʠʯʢʠʤ ʭʦʨʠʟʦʥʪʠʤʘ  

WRB Haplic Planosol ʅʘʧʦʤʝʥʘ   

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʣʠʢʘ 14. ʇʝʜʦʣʦʰʢʠ ʧʨʦʬʠʣ (KO13) ï ʉʧʦˀʘʰˁʘ ʤʦʨʬʦʣʦʛʠʿʘ (ʣʝʚʦ); ʋʥʫʪʨʘʰˁʘ 

ʤʦʨʬʦʣʦʛʠʿʘ (ʜʝʩʥʦ). 

  

ʆ (0 ï 3 cm) ʆʨʛʘʥʩʢʠ ʧʦʚʨʰʠʥʩʢʠ ʭʦʨʠʟʦʥʪ, 

ʩʤʝʹʝ ʙʦʿʝ, ʦʨʛʘʥʩʢʠ ʦʩʪʘʮʠ ʥʝʧʦʪʧʫʥʦ 

ʪʨʘʥʩʬʦʨʤʠʩʘʥʠ. 

ɸ (3 ï 25 cm) ʍʫʤʫʩʥʦ ʘʢʫʤʫʣʘʪʠʚʥʠ ʭʦʨʠʟʦʥʪ, 

ʪʘʤʥʦ ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʛʣʠʥʦʚʠʪʘ 

ʠʣʦʚʘʯʘ. 

Eg (25 ï 50 cm) ɽʣʫʚʠʿʘʣʥʠ ʭʦʨʠʟʦʥʪ 

ʧʩʝʫʜʦʛʣʝʿʥʠ, ʩʠʚʢʘʩʪʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ 

ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʚʠʜˀʠʚʠ ʟʥʘʮʠ ʩʝʢʫʥʜʘʨʥʝ 

ʦʢʩʠʜʘʮʠʿʝ. 

Btg (50 ï 85 cm) ʀʣʫʚʠʿʘʣʥʠ ʭʦʨʠʟʦʥʪ 

ʧʩʝʫʜʦʛʣʝʿʥʠ, ʙʨʘʦʥʢʘʩʪʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ 

ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ, ʚʠʜˀʠʚʠ ʟʥʘʮʠ ʩʝʢʫʥʜʘʨʥʝ 

ʦʢʩʠʜʘʮʠʿʝ ʠ ʨʝʜʫʢʮʠʿʝ. 

BtgC (85 ï 140 cm) ʄʝʰʦʚʠʪʠ ʭʦʨʠʟʦʥʪ, ʩʚʝʪʣʦ 

ʙʨʘʦʥ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʘ ʢʣʘʩʘ ʧʝʩʢʦʚʠʪʘ ʛʣʠʥʘ,  ʩʘ 

ʚʠʜˀʠʚʠʤ ʟʥʘʮʠʤʘ ʩʝʢʫʥʜʘʨʥʝ ʦʢʩʠʜʘʮʠʿʝ ʠ 

ʨʝʜʫʢʮʠʿʝ. 



35 

 

ʆʙʩʝʨʚʘʮʠʿʘ KO14 ʃʦʢʘʣʠʪʝʪ ʂʦʮʝˀʝʚʘ ʇʦʟʠʮʠʿʘ E: 19Á 50' 14''   N: 44Á 29' 00'' 116 m 
     

ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʟʝʤˀʠʰʪʘ  ʉʇʆɲɸʐɳɸ ʄʆʈʌʆʃʆɻʀɱɸ   

ʈɽɼ ʍʠʜʨʦʤʦʨʬʥʘ ʈʝˀʝʬ ʈʘʚʥʠʮʘ  

ʂʃɸʉɸ ʅʝʨʘʟʚʠʿʝʥʘ  ʅʘʛʠʙ /   

ʊʀʇ ʌʣʫʚʠʩʦʣ ɽʢʩʧʦʟʠʮʠʿʘ /  

ʇʆɼʊʀʇ ʅʝʢʘʨʙʦʥʘʪʥʘ ʦʛʣʝʿʝʥʘ ɺʝʛʝʪʘʮʠʿʘ ʂʫʢʫʨʫʟ  

ɺɸʈʀɱɽʊɽʊ ɺʨʣʦ ʜʫʙʦʢʘ  ʉʫʧʩʪʨʘʪ ɸʣʫʚʠʿʘʣʥʠ ʥʘʥʦʩʪ (ʛʣʠʥʦʚʠʪ)  

ʌʆʈʄɸ ʀʣʦʚʘʩʪʦ, ʩʣʘʙʦ ʩʢʝʣ. ʋʟʦʨʢʦʚʘˁʝ ʇʦ ʛʝʥʝʪʠʯʢʠʤ ʭʦʨʠʟʦʥʪʠʤʘ  

WRB Fluvisol ʅʘʧʦʤʝʥʘ 200 m ʦʜ ʨʝʢʝ  

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʣʠʢʘ 15. ʇʝʜʦʣʦʰʢʠ ʧʨʦʬʠʣ (KO14) ï ʉʧʦˀʘʰˁʘ ʤʦʨʬʦʣʦʛʠʿʘ (ʣʝʚʦ); ʋʥʫʪʨʘʰˁʘ 

ʤʦʨʬʦʣʦʛʠʿʘ (ʜʝʩʥʦ). 

  

ɸp (0 ï 25 cm) ʍʫʤʫʩʥʦ ʘʢʫʤʫʣʘʪʠʚʥʠ ʭʦʨʠʟʦʥʪ, 
ʦʨʘʥʠʯʥʠ ʩʣʦʿ, ʪʘʤʥʦ ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ 

ʧʨʝʩʢʦʚʠʪʦ-ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

ɸ (25 ï 37 cm)  ʍʫʤʫʩʥʦ ʘʢʫʤʫʣʘʪʠʚʥʠ ʭʦʨʠʟʦʥʪ , 

ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ  ʧʝʩʢʦʚʠʪʦ-ʛʣʠʥʦʚʠʪʘ 

ʠʣʦʚʘʯʘ. 

I (37 ï 75 cm) ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ ʥʘʥʦʩʘ, ʩʚʝʪʣʦ 

ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

I I , Gso, r (75 ï 105 cm)) ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ ʥʘʥʦʩʘ, 

ʩʚʝʪʦ ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʧʝʩʢʦʚʠʪʦ 

ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʚʠʜˀʠʚʠ ʟʥʘʮʠ ʩʝʢʫʥʜʘʨʥʝ 

ʦʢʩʠʜʘʮʠʿʝ ʠ ʨʝʜʫʢʮʠʿʝ. 

II I , Gso, r (105 ï 160 cm)) ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ 

ʥʘʥʦʩʘ, ʩʤʝʹʝ-ʧʣʘʚʠʯʘʩʪʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ 

ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ, ʚʠʜˀʠʚʠ ʟʥʘʮʠ ʩʝʢʫʥʜʘʨʥʝ 

ʦʢʩʠʜʘʮʠʿʝ ʠ ʨʝʜʫʢʮʠʿʝ. 

 



36 

 

ʆʙʩʝʨʚʘʮʠʿʘ KO15 ʃʦʢʘʣʠʪʝʪ ɼʦˁʝ ʎʨʥʠˀʝʚʦ ʇʦʟʠʮʠʿʘ E: 19Á 37' 47''  N: 44Á 27' 54'' 174 m 
     

ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʟʝʤˀʠʰʪʘ  ʉʇʆɲɸʐɳɸ ʄʆʈʌʆʃʆɻʀɱɸ   

ʈɽɼ ʍʠʜʨʦʤʦʨʬʥʘ ʈʝˀʝʬ ɿʘʨʘʚˁʝʥ ï ʜʦʣʠʥʘ ʨʝʢʝ  

ʂʃɸʉɸ ʅʝʨʘʟʚʠʿʝʥʘ  ʅʘʛʠʙ 1%  

ʊʀʇ ʌʣʫʚʠʩʦʣ ɽʢʩʧʦʟʠʮʠʿʘ NW  

ʇʆɼʊʀʇ ʂʘʨʙʦʥʘʪʥʘ ʦʛʣʝʿʝʥʘ ɺʝʛʝʪʘʮʠʿʘ ʂʫʢʫʨʫʟ  

ɺɸʈʀɱɽʊɽʊ ɺʨʣʦ ʜʫʙʦʢʘ  ʉʫʧʩʪʨʘʪ ɸʣʫʚʠʿʘʣʥʠ ʥʘʥʦʩ (ʠʣʦʚʘʩʪ)  

ʌʆʈʄɸ ʀʣʦʚʘʩʪʦ, ʩʣʘʙʦ ʩʢʝʣ. ʋʟʦʨʢʦʚʘˁʝ ʇʦ ʛʝʥʝʪʠʯʢʠʤ ʭʦʨʠʟʦʥʪʠʤʘ  

WRB Fluvisol ʅʘʧʦʤʝʥʘ ʇʦʜʟʝʤʥʘ ʚʦʜʘ ʥʘ 120 cm  

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʣʠʢʘ 16. ʇʝʜʦʣʦʰʢʠ ʧʨʦʬʠʣ (KO15) ï ʉʧʦˀʘʰˁʘ ʤʦʨʬʦʣʦʛʠʿʘ (ʣʝʚʦ); ʋʥʫʪʨʘʰˁʘ 

ʤʦʨʬʦʣʦʛʠʿʘ (ʜʝʩʥʦ). 

 

  

Ap (0 ï 20 cm) ʍʫʤʫʩʥʦ ʘʢʫʤʫʣʘʪʠʚʥʠ ʭʦʨʠʟʦʥʪ, 

ʦʨʘʥʠʯʥʠ ʩʣʦʿ, ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʠʣʦʚʘʯʘ. 

I (20 ï 35 cm) ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ ʥʘʥʦʩʘ,  ʩʤʝʹʝ ʙʦʿʝ, 

ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʠʣʦʚʘʯʘ. 

II, Gso, r (35 ï 60 cm) ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ ʥʘʥʦʩʘ, 

ʩʚʝʪʦ ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʠʣʦʚʘʯʘ, ʚʠʜˀʠʚʠ 

ʟʥʘʮʠ ʩʝʢʫʥʜʘʨʥʝ ʦʢʩʠʜʘʮʠʿʝ ʠ ʨʝʜʫʢʮʠʿʝ. 

III, Gso, r (60 ï 120 cm) ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ ʥʘʥʦʩʘ, 

ʪʘʤʥʦ ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʧʨʘʰʘʩʪʦ-

ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʚʠʜˀʠʚʠ ʟʥʘʮʠ ʩʝʢʫʥʜʘʨʥʝ 

ʦʢʩʠʜʘʮʠʿʝ ʠ ʨʝʜʫʢʮʠʿʝ. 



37 

 

ʆʙʩʝʨʚʘʮʠʿʘ KO16 ʃʦʢʘʣʠʪʝʪ ɼʨʫʞʝʪʠ˂ ʇʦʟʠʮʠʿʘ E: 19Á 49' 57''  N: 44Á 25' 14'' 180 m 
     

ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʟʝʤˀʠʰʪʘ  ʉʇʆɲɸʐɳɸ ʄʆʈʌʆʃʆɻʀɱɸ   

ʈɽɼ ɸʫʪʦʤʦʨʬʥʘ ʈʝˀʝʬ ɿʘʨʘʚˁʝʥ  

ʂʃɸʉɸ ʅʝʨʘʟʚʠʿʝʥʘ  ʅʘʛʠʙ 4%  

ʊʀʇ ʂʦʣʫʚʠʿʫʤ  ɽʢʩʧʦʟʠʮʠʿʘ S  

ʇʆɼʊʀʇ ɼʠʩʪʨʠʯʥʠ ʩʠʣʠʢʘʪʥʠ ɺʝʛʝʪʘʮʠʿʘ ʆʨʘˁʝ  

ɺɸʈʀɱɽʊɽʊ 
ɸʣʫʚʠʿʘʣʥʦ-ʢʦʣʫʚʠʿʘʣʥʠ, 

ʥʝʦʛʣʝʿʝʥʠ 

ʉʫʧʩʪʨʘʪ ɸʣʫʚʠʿʘʣʥʦ-ʢʦʣʫʚʠʿʘʣʥʠ ʥʘʥʦʩ  

ʌʆʈʄɸ ʀʣʦʚʘʩʪʦ, ʩʣʘʙʦ ʩʢʝʣ. ʋʟʦʨʢʦʚʘˁʝ ʇʦ ʛʝʥʝʪʠʯʢʠʤ ʭʦʨʠʟʦʥʪʠʤʘ  

WRB Colluvic Regosol 
ʅʘʧʦʤʝʥʘ ʎʝʦ ʧʨʦʬʠʣ ʩʘʜʨʞʠ ʢʘʨʙʦʥʘʪʥʠ ʩʢʝʣʝʪ ʨʘʟʣʠʯʠʪʦʛ 

ʦʙʣʠʢʘ ʠ ʚʝʣʠʯʠʥʝ, ʠʩʧʦʜ 150 ʚʝʣʠʢʦ ʢʘʤʝˁʝ. 

 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʣʠʢʘ 17. ʇʝʜʦʣʦʰʢʠ ʧʨʦʬʠʣ (KO16) ï ʉʧʦˀʘʰˁʘ ʤʦʨʬʦʣʦʛʠʿʘ (ʣʝʚʦ); ʋʥʫʪʨʘʰˁʘ 

ʤʦʨʬʦʣʦʛʠʿʘ (ʜʝʩʥʦ). 

 

  

Ap (0 ï 20 cm) ʍʫʤʫʩʥʦ ʘʢʫʤʫʣʘʪʠʚʥʠ ʭʦʨʠʟʦʥʪ, 

ʦʨʘʥʠʯʥʠ ʩʣʦʿ, ʪʘʤʥʦ ʙʨʘʦʥ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ 

ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ 

C1 (20 ï 50 cm)  ʈʘʩʪʨʝʩʠʪʠ ʤʘʪʠʯʥʠ ʩʫʧʩʪʨʘʪ, 

ʙʨʘʦʥ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ  ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

C2 (50 ï 100 cm)  ʈʘʩʪʨʝʩʠʪʠ ʤʘʪʠʯʥʠ ʩʫʧʩʪʨʘʪ, 

ʙʨʘʦʥ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ  ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ 

 

C3 (100 ï 150 cm) ʈʘʩʪʨʝʩʠʪʠ ʤʘʪʠʯʥʠ ʩʫʧʩʪʨʘʪ, 

ʙʨʘʦʥ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʩʠʪʥʦʧʝʩʢʦʚʠʪʘ ʠʣʦʚʘʯʘ. 
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4.4. ʈʝʟʫʣʪʘʪʠ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʭ ʠʩʧʠʪʠʚʘˁʘ ʟʝʤˀʠʰʪʘ ʥʘ ʧʦʜʨʫʯʿʫ 
ʦʧʰʪʠʥʝ ʂʦʮʝˀʝʚʘ. 
 

ʅʘ ʧʦʜʨʫʯʿʫ ʦʧʰʪʠʥʝ ʂʦʮʝˀʝʚʘ  ʦʪʚʦʨʝʥʦ ʿʝ ʫʢʫʧʥʦ 6 ʧʝʜʦʣʦʰʢʠʭ ʧʨʦʬʠʣʘ. ʋ 

ʩʢʣʘʜʫ ʩʘ ʢʨʠʪʝʨʠʿʫʤʠʤʘ ʂʣʘʩʠʬʠʢʘʮʠʿʝ ʟʝʤˀʠʰʪʘ (ʐʢʦʨʠ˂ ʠ ʩʘʨ. 1985) ʜʝʪʝʨʤʠʥʠʩʘʥʠ 

ʩʫ ʩʣʝʜʝ˂ʠ ʪʠʧʦʚʠ ʟʝʤˀʠʰʪʘ: 

ü ʢʦʣʫʚʠʿʫʤ 

ü ʘʣʫʚʠʿʘʣʥʦ ʟʝʤˀʠʰʪʝ (ʬʣʫʚʠʩʦʣ), 

ü ʠʣʠʤʝʨʠʟʦʚʘʥʦ ʟʝʤˀʠʰʪʝ (ʣʫʚʠʩʦʣ)  

ü ʧʩʝʫʜʦʛʣʝʿ 

 

ʈʝʟʫʣʪʘʪʠ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʭ ʠʩʧʠʪʠʚʘˁʘ ʤʝʭʘʥʠʯʢʦʛ ʩʘʩʪʘʚʘ ʟʝʤˀʠʰʪʘ ʥʘ 

ʪʝʨʠʪʦʨʠʿʠ ʦʧʰʪʠʥʝ ʂʦʮʝˀʝʚʘ ʜʘʪʠ ʩʫ ʊʘʙʝʣʠ 3, ʜʦʢ ʩʫ ʚʨʝʜʥʦʩʪʠ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʭ 

ʠʩʧʠʪʠʚʘˁʘ ʭʝʤʠʿʩʢʠʭ ʦʩʦʙʠʥʘ ʧʨʠʢʘʟʘʥʝ ʫ ʊʘʙʝʣʠ 4.  

 

 

 

ʂʦʣʫʚʠʿʫʤ ʿʝ ʪʠʧ ʟʝʤˀʠʰʪʘ ʢʦʿʠ ʥʘʩʪʘʿʝ ʥʘ ʧʘʜʠʥʘʤʘ, ʥʘ ʤʘˁʠʤ ʧʦʚʨʰʠʥʘʤʘ. ʅʘ 

ʪʝʨʠʪʦʨʠʿʠ oʧʰʪʠʥʝ ʂʦʮʝˀʝʚʘ ʦʪʚʦʨʝʥ ʿʝ ʿʝʜʘʥ ʧʨʦʬʠʣ ʪʠʧʘ ʢʦʣʫʚʠʿʫʤ (ʂʆ16). ʋʟʦʨʮʠ ʟʘ 

ʘʥʘʣʠʟʫ ʫʟʝʪʠ ʩʫ ʠʟ ʛʝʥʝʪʠʯʢʠʭ ʭʦʨʠʟʦʥʘʪʘ ɸʨ ï ʉ1 ï ʉ2 ï ʉ3. ʄʦ˂ʥʦʩʪ ɸʨ ʭʦʨʠʟʦʥʪʘ ʠʟʥʦʩʠ 

20 cm, ʧʦ ʪʝʢʩʪʫʨʥʦʿ ʢʣʘʩʠ ʿʝ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʢʘʦ ʠ ʭʦʨʠʟʦʥʪʠ ʉ1 ʠ ʉ2, ʜʦʢ ʿʝ ʭʦʨʠʟʦʥʪ 

ʉ3 ʣʘʢʰʝʛ ʤʝʭʘʥʠʯʢʦʛ ʩʘʩʪʘʚʘ ʠ ʧʨʠʧʘʜʘ ʢʣʘʩʠ ʩʠʪʥʦʧʝʩʢʦʚʠʪʘ ʠʣʦʚʘʯʘ.  

ʋʢʫʧʥʠ ʫʜʝʦ ʬʨʘʢʮʠʿʘ ʫʢʫʧʥʦʛ ʧʝʩʢʘ (ʯʝʩʪʠʮʝ 2,0 ï 0,02 mm) ʢʨʝʪʘʦ ʩʝ ʦʜ 43,12% ʜʦ 

84,76%, ʫʜʝʦ ʬʨʘʢʮʠʿʘ ʧʨʘʭʘ (ʯʝʩʪʠʮʝ 0,02 ï 0,002mm) ʢʨʝʪʘʦ ʩʝ ʦʜ 6,20 ʜʦ 35,28%. 

ʇʨʦʮʝʥʪʫʘʣʥʘ ʟʘʩʪʫʧˀʝʥʦʩʪ ʬʨʘʢʮʠʿʝ ʛʣʠʥʝ (ʯʝʩʪʠʮʝ <0,002mm) ʫ ʉ3 ʭʦʨʠʟʦʥʪʫ ʿʝ ʥʘʿʤʘˁʘ 

ʠ ʠʟʥʦʩʠ 9,04% ʠʟʫʟʝʚ ʦʚʦʛ ʭʦʨʠʟʦʥʪʘ, ʟʘʩʪʫʧˀʝʥʦʩʪ ʬʨʘʢʮʠʿʘ ʛʣʠʥʝ ʿʝ ʨʘʩʣʘ ʩʘ ʜʫʙʠʥʦʤ 

ʟʝʤˀʠʰʪʘ. ʉʘ ʜʫʙʠʥʦʤ ʧʨʦʬʠʣʘ ʨʅ ʚʨʝʜʥʦʩʪ ʫ ʚʦʜʠ ʿʝ ʨʘʩʣʘ ʠ ʢʨʝʪʘʣʘ ʩʝ ʦʜ 7,10 ʫ ɸʨ 

ʭʦʨʠʟʦʥʪʫ ʜʦ 7,69 ʫ ʉ3. ʂʘʧʘʮʠʪʝʪ ʘʜʩʦʨʧʮʠʿʝ ʢʘʪʿʦʥʘ ʿʝ ʚʠʩʦʢ ʠʟʫʟʝʚ ʫ ʉ3 ʭʦʨʠʟʦʥʪʫ ʛʜʝ ʿʝ 

ʩʨʝʜˁʠ. ɿʝʤˀʠʰʪʝ ʿʝ ʟʘʩʠ˂ʝʥʦ ʙʘʟʘʤʘ 100%. ɿʝʤˀʠʰʪʝ ʿʝ ʙʝʩʢʘʨʙʦʥʘʪʥʦ ʠʟʫʟʝʚ ʉ2 

ʭʦʨʠʟʦʥʪʘ ʢʦʿʠ ʿʝ ʩʣʘʙʦ ʢʘʨʙʦʥʘʪʘʥ. ʍʫʤʫʩʘ ʿʝ ʫ ɸp ʭʦʨʠʟʦʥʪʫ ʥʘʿʚʠʰʝ 3,53%, ʘ ʩʘ ʜʫʙʠʥʦʤ 

ˁʝʛʦʚʘ ʚʨʝʜʥʦʩʪ ʿʝ ʦʧʘʜʘʣʘ ʜʘ ʙʠ ʛʘ ʫ ʉ3 ʭʦʨʠʟʦʥʪʫ ʙʠʣʦ 0,88. ɸʟʦʪʘ ʫ ɸp ʭʦʨʠʟʦʥʪʫ ʠʤʘ 

0,218%, ʰʪʦ ʩʧʘʜʘ ʫ ʢʘʪʝʛʦʨʠʿʫ ʜʦʙʨʝ ʦʙʝʟʙʝʹʝʥʦʩʪʠ ʟʝʤˀʠʰʪʘ ʘʟʦʪʦʤ. ʉʘʜʨʞʘʿ 

ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ ʬʦʩʬʦʨʘ ʢʨʝʪʘʦ ʩʝ ʫ ʥʠʚʦʫ ʦʜ ʚʨʣʦ ʥʠʩʢʦʛ ʜʦ ʩʨʝʜˁʝ ʦʙʝʟʙʝʹʝʥʦʛ,  ʘ 

ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ ʢʘʣʠʿʫʤʘ ʦʜ ʚʨʣʦ ʥʠʩʢʦʛ ʜʦ ʦʧʪʠʤʘʣʥʦʛ ʥʠʚʦʘ ʦʙʝʟʙʝʹʝʥʦʩʪʠ. 

 

ʀʣʠʤʝʨʠʟʦʚʘʥʦ ʟʝʤˀʠʰʪʝ (ʣʫʚʠʩʦʣ) ʿʝ ʥʘʿʚʠʰʝ ʨʘʩʧʨʦʩʪʨʘˁʝʥ ʫ ɿʘʧʘʜʥʦʿ ʠ 

ʉʝʚʝʨʦʟʘʧʘʜʥʦʿ ʉʨʙʠʿʠ. ʅʘ ʪʝʨʠʪʦʨʠʿʠ ʦʧʰʪʠʥʝ ʂʦʮʝˀʝʚʘ ʦʪʚʦʨʝʥ ʿʝ ʿʝʜʘʥ ʧʨʦʬʠʣ ʪʠʧʘ 

ʣʫʚʠʩʦʣ (LO11). ʋʟʦʨʮʠ ʟʘ ʘʥʘʣʠʟʫ ʫʟʝʪʠ ʩʫ ʠʟ ʛʝʥʝʪʠʯʢʠʭ ʭʦʨʠʟʦʥʘʪʘ ɸ ï ɽ ï ɺt ï ʉGso, r. 

ʄʦ˂ʥʦʩʪ ɸp ʭʦʨʠʟʦʥʪʘ ʠʟʥʦʩʠ 20 cm, ʘ ʪʝʢʩʪʫʨʥʘ ʢʣʘʩʘ ɸp ʠ ɽ ʭʦʨʠʟʦʥʘʪʘ ʿʝ ʛʣʠʥʦʚʠʪʘ 

ʠʣʦʚʘʯʘ, ʜʦʢ ʿʝ ʢʦʜ ʜʫʙˀʠʭ ʭʦʨʠʟʦʥʘʪʘ ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ, ʩʘ ʜʫʙʠʥʦʤ ʟʝʤˀʠʰʪʘ ʨʘʩʪʘʦ ʿʝ ʫʜʝʦ 

ʛʣʠʥʝ. ʇʨʦʮʝʥʪʫʘʣʥʘ ʟʘʩʪʫʧˀʝʥʦʩʪ ʬʨʘʢʮʠʿʝ ʛʣʠʥʝ (ʯʝʩʪʠʮʝ <0,002mm) ʫ ɸp ʭʦʨʠʟʦʥʪʫ ʿʝ 

ʥʘʿʤʘˁʘ ʠ ʠʟʥʦʩʠ 24,04% ʜʦʢ ʿʝ ʫ ʉGso, r.  ʭʦʨʠʟʦʥʪʫ ʛʣʠʥʘ ʠʤʘʣʘ ʥʘʿʚʝ˂ʠ ʫʜʝʦ 34,80%. 

ɽʣʫʚʠʿʘʣʥʠ ɽ ʭʦʨʠʟʦʥʪ ʿʝ ʤʦ˂ʘʥ 20 cm, ʜʦʢ ʤʦ˂ʥʦʩʪ ʠʣʫʚʠʿʘʣʥʦʛ ɺt ʭʦʨʠʟʦʥʪʘ ʠʟʥʦʩʠ 50 

cm. ʨʅ ʚʨʝʜʥʦʩʪ ʫ ʚʦʜʠ ʩʝ ʢʨʝʪʘʣʘ ʫ ʢʘʪʝʛʦʨʠʿʠ ʦʜ ʿʘʢʦ ʢʠʩʝʣʝ ʜʦ ʥʝʫʪʨʘʣʥʝ ʨʝʘʢʮʠʿʝ 
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ʟʝʤˀʠʰʪʘ. ʂʘʧʘʮʠʪʝʪ ʘʜʩʦʨʧʮʠʿʝ ʢʘʪʿʦʥʘ ʿʝ ʩʨʝʜˁʠ, ʠʟʫʟʝʚ ɸʨ ʭʦʨʠʟʦʥʪʘ ʛʜʝ ʿʝ ʥʠʟʘʢ. 

ɿʘʩʠ˂ʝʥʦʩʪ ʟʝʤˀʠʰʪʘ ʙʘʟʘʤʘ ʩʝ ʢʨʝ˂ʝ ʫ ʨʘʩʧʦʥʫ ʦʜ 14,29% ʫ ɸʨ ʭʦʨʠʟʦʥʪʫ ʜʦ 88,16% ʫ 

ʉGso, r ʭʦʨʠʟʦʥʪʫ. ɿʝʤˀʠʰʪʝ ʠʤʘ ʿʝ ʢʘʨʙʦʥʘʪʝ ʮʝʣʦʤ ʜʫʙʠʥʦʤ ʧʨʦʬʠʣʘ. ʍʫʤʫʩʘ ʿʝ ʫ ɸp 

ʭʦʨʠʟʦʥʪʫ ʥʘʿʚʠʰʝ 2,15%, ʘ ʩʘ ʜʫʙʠʥʦʤ ˁʝʛʦʚ ʫʜʝʦ ʦʧʘʜʘ,  ʫ ʉGso, r ʭʦʨʠʟʦʥʪʫ ʛʘ ʠʤʘ 

ʥʘʿʤʘˁʝ 0,15%. ɸʟʦʪʘ ʫ ɸʨ ʭʦʨʠʟʦʥʪʫ ʠʤʘ 0,143%, ʰʪʦ ʩʧʘʜʘ ʫ ʢʘʪʝʛʦʨʠʿʫ ʩʨʝʜˁʝ 

ʦʙʝʟʙʝʹʝʥʦʩʪʠ ʟʝʤˀʠʰʪʘ ʘʟʦʪʦʤ. ʉʘʜʨʞʘʿ ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ ʬʦʩʬʦʨʘ ʝʿ ʚʨʣʦ ʥʠʟʘʢ, 

ʩʘʜʨʞʘʿ ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ ʢʘʣʠʿʫʤʘ ʿʝ ʫ ɽ ʭʦʨʠʟʦʥʪʫ ʥʠʟʘʢ, ʜʦʢ ʩʫ  ʦʩʪʘʣʠ ʭʦʨʠʟʦʥʪʠ 

ʩʨʝʜˁʝ ʦʙʝʟʙʝʹʝʥʠ. 

 

ʇʩʝʫʜʦʛʣʝʿ ʿʝ ʪʠʧ ʟʝʤˀʠʰʪʘ ʢʦʿʠ ʥʘʩʪʘʿʝ ʫ ʫʩʣʦʚʠʤʘ ʩʤʝʥʝ ʩʫʰʥʦʛ ʠ ʚʣʘʞʥʦʛ 

ʧʝʨʠʦʜʘ. ʅʘ ʪʝʨʠʪʦʨʠʿʠ ʦʧʰʪʠʥʝ ʂʦʮʝˀʝʚʘ ʦʪʚʦʨʝʥʘ ʩʫ ʜʚʘ ʧʨʦʬʠʣʘ ʪʠʧʘ ʧʩʝʫʜʦʛʣʝʿ (ʂʆ12 

ʠ ʂʆ13). ʋʟʦʨʮʠ ʟʘ ʘʥʘʣʠʟʫ ʫʟʝʪʠ ʩʫ ʠʟ ʛʝʥʝʪʠʯʢʠʭ ʭʦʨʠʟʦʥʘʪʘ  ʧʨʦʬʠʣʘ ʂʆ12 ɸ,ʨ ï ɸ/ɽg ï 

ɺtg ï ɺtgC ï ɺtgʉ1 ʠ ʧʨʦʬʠʣʘ ʂʆ13 ʆ ï ɸ ï ɽg ï ɺtg ï ɺtgʉ. ʆʚʘʿ ʪʠʧ ʟʝʤˀʠʰʪʘ ʦʜʣʠʢʫʿʝ 

ʪʝʢʩʪʫʨʥʘ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʘ. ʋʜʝʦ ʬʨʘʢʮʠʿʘ ʫʢʫʧʥʦʛ ʧʝʩʢʘ (ʯʝʩʪʠʮʝ 2,0 ï 0,02 mm) ʫ ʦʙʘ 

ʧʨʦʬʠʣʘ ʢʨʝʪʘʦ ʩʝ ʦʜ 31,52% ʜʦ 55,60%, ʬʨʘʢʮʠʿʘ ʧʨʘʭʘ (ʯʝʩʪʠʮʝ 0,02 ï 0,002mm) ʢʨʝʪʘʣʘ 

ʩʝ ʫ ʨʘʩʧʦʥʫ ʦʜ 14,32% ʜʦ 40,36%. ʋʜʝʦ ʬʨʘʢʮʠʿʝ ʛʣʠʥʝ (ʯʝʩʪʠʮʝ <0,002mm) ʩʝ ʢʨʝʪʘʦ ʦʜ 

16,56% ʜʦ 35,52%. ɺʨʝʜʥʦʩʪ ʨʅ ʫ ʚʦʜʫ ʿʝ ʫ ʨʘʩʧʦʥʫ ʦʜ 5,00 ʜʦ 6,53. ʂʘʧʘʮʠʪʝʪ ʘʜʩʦʨʧʮʠʿʝ 

ʢʘʪʿʦʥʘ ʿʝ ʩʨʝʜˁʠ. ɿʘʩʠ˂ʝʥʦʩʪ ʟʝʤˀʠʰʪʘ ʙʘʟʘʤʘ ʢʦʜ ʧʨʦʬʠʣʘ ʂʆ12 ʿʝ ʫ ʨʘʩʧʦʥʫ ʦʜ 88,42 ʜʦ 

93,81%, ʜʦʢ ʩʝ ʢʦʜ ʧʨʦʬʠʣʘ ʂʆ13 ʢʨʝʪʘʣʘ ʫ ʨʘʩʧʦʥʫ ʦʜ 1,44% ʜʦ 43,65%. ʇʨʦʬʠʣʠ ʩʫ 

ʙʝʩʢʘʨʙʦʥʘʪʥʠ ʜʫʙʠʥʦʤ ʮʝʣʦʛ ʧʨʦʬʠʣʘ. ʉʘʜʨʞʘʿ ʭʫʤʫʩʘ ʿʝ ʫ ɸʨ ʭʦʨʠʟʦʥʪʫ ʧʨʦʬʠʣʘ ʂʆ12 ʿʝ 

2,82%, ʘ ʢʦʜ ʧʨʦʬʠʣʘ ʂʆ13 2,06%. ʆʙʘ ʧʨʦʬʠʣʘ ʠʤʘʿʫ ʩʨʝʜˁʫ ʦʙʝʟʙʝʹʝʥʦʩʪ ʘʟʦʪʦʤ. 

ʉʘʜʨʞʘʿ ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ ʬʦʩʬʦʨʘ ʢʦʜ ʦʙʘ ʧʨʦʬʠʣʘ ʢʨʝʪʘʦ ʩʝ ʫ ʛʨʘʥʠʮʘʤʘ ʦʜ 0,34 ʜʦ 9,40 

mg/100g, ʘ ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ ʢʘʣʠʿʫʤʘ ʫ ʛʨʘʥʠʮʘʤʘ ʦʜ 2,60 ʜʦ 9.06 mg/100g. 

 

ɸʣʫʚʠʿʘʣʥʦ ʟʝʤˀʠʰʪʝ (ʬʣʫʚʠʩʦʣ) ʿʝ ʪʠʧ ʟʝʤˀʠʰʪʘ ʢʦʿʝ ʩʝ ʩʨʝ˂ʝ ʫ ʧʦʣʦʿʫ ʥʘʰʠʭ 

ʚʝ˂ʠʭ ʨʝʢʘ ʘʣʠ ʠ ʫ ʙʣʠʟʠʥʠ ʤʘˁʠʭ ʚʦʜʦʪʦʢʦʚʘ. ʋ ʦʧʰʪʠʥʠ ʂʦʮʝˀʝʚʘ ʿʝ ʦʪʚʦʨʝʥʦ ʫʢʫʧʥʦ 

ʜʚʘ ʧʨʦʬʠʣʘ ʪʠʧʘ ʬʣʫʚʠʩʦʣ (ʂʆ14 ʠ ʂʆ15). ʅʘ ʥʘʩʪʘʥʘʢ ʬʣʫʚʠʩʦʣʘ ʥʘʿʚʝ˂ʠ ʫʪʠʮʘʿ ʠʤʘ 

ʨʝʞʠʤ ʨʝʢʝ, ʬʣʫʚʠʩʦʣʠ ʢʦʿʠ ʩʫ ʦʪʚʦʨʝʥʠ ʥʘ ʦʚʦʿ ʪʝʨʠʪʦʨʠʿʠ ʫʛʣʘʚʥʦʤ ʩʫ ʠʤʘʣʠ ʠʣʦʚʘʩʪʫ 

ʪʝʢʩʪʫʨʫ ʠʟʫʟʝʚ ʿʝʜʥʦʛ ʛʣʠʥʦʚʠʪʦʛ ʭʦʨʠʟʦʥʪʘ. ʊʘʢʦʹʝ ʦʚʝ ʪʠʧʦʚʝ ʦʜʣʠʢʫʿʝ ʚʝʣʠʢʠ ʙʨʦʿ 

ʩʣʦʿʝʚʘ ʢʦʿʠ ʩʝ ʤʝʹʫʩʦʙʥʦ ʨʘʟʣʠʢʫʿʫ ʧʦ ʤʦ˂ʥʦʩʪʠ. ʋʜʝʦ ʬʨʘʢʮʠʿʘ ʫʢʫʧʥʦʛ ʧʝʩʢʘ (ʯʝʩʪʠʮʝ 

2,0 ï 0,02 mm) ʫ ʧʨʦʬʠʣʠʤʘ ʬʣʫʚʠʩʦʣʘ ʢʨʝʪʘʦ ʩʝ ʦʜ 40,96% ʜʦ 63,96%, ʬʨʘʢʮʠʿʘ ʧʨʘʭʘ 

(ʯʝʩʪʠʮʝ 0,02 ï 0,002mm) ʢʨʝʪʘʣʘ ʩʝ ʫ ʨʘʩʧʦʥʫ ʦʜ 22,56% ʜʦ 37,44%. ʋʜʝʦ ʬʨʘʢʮʠʿʝ ʛʣʠʥʝ 

(ʯʝʩʪʠʮʝ <0,002mm) ʩʝ ʢʨʝʪʘʦ ʦʜ 12,16% ʜʦ 25,76%. ɺʨʝʜʥʦʩʪ ʨʅ ʫ ʚʦʜʫ ʿʝ ʫ ʨʘʩʧʦʥʫ ʦʜ 

ʿʘʢʦ ʢʠʩʝʣʝ ʜʦ ʩʣʘʙʦ ʘʣʢʘʣʥʝ ʨʝʘʢʮʠʿʝ ʟʝʤˀʠʰʪʘ. ɿʘʩʠ˂ʝʥʦʩʪ ʟʝʤˀʠʰʪʘ ʙʘʟʘʤʘ ʢʦʜ ʧʨʦʬʠʣʘ 

ʂʆ14 ʩʝ ʢʨʝʪʘʣʘ ʫ ʨʘʩʧʦʥʫ ʦʜ 43,96 ʜʦ 78,05%, ʜʦʢ ʿʝ ʢʦʜ ʧʨʦʬʠʣʘ ʂʆ15 100%. ʇʨʦʬʠʣ 

ʂʆ14 ʿʝ ʙʝʩʢʘʨʙʦʥʘʪʘʥ ʮʝʣʦʤ ʜʫʙʠʥʦʤ ʧʨʦʬʠʣʘ, ʘ ʧʨʦʬʠʣ ʂʆ15 ʿʝ ʢʘʨʙʦʥʘʪʘʥ ʜʫʙʠʥʦʤ 

ʮʝʣʦʛ ʧʨʦʬʠʣʘ ʭʦʨʠʟʦʥʪʠ ɸʨ ʠ I ʩʣʦʿ ʩʫ ʩʨʝʜˁʝ ʢʘʨʙʦʥʘʪʥʠ, ʜʦʢ ʩʫ ʜʫʙˀʠ ʩʣʦʿʝʚʠ ʩʣʘʙʦ 

ʢʘʨʙʦʥʘʪʥʠ. ʍʫʤʫʩʘ ʿʝ ʫ ɸʨ  ʭʦʨʠʟʦʥʪʫ ʧʨʦʬʠʣʘ ʂʆ14 1,94%, ʘ ʢʦʜ ʧʨʦʬʠʣʘ ʂʆ15 2,44%. 

ɸʟʦʪ ʫ ɸʨ  ʭʦʨʠʟʦʥʪʠʤʘ ʦʙʘ ʧʨʦʬʠʣʘ ʿʝ ʫ ʢʘʪʝʛʦʨʠʿʠ ʩʨʝʜˁʝ ʦʙʝʟʙʝʹʝʥʦʩʪʠ ʟʝʤˀʠʰʪʘ 

ʘʟʦʪʦʤ. ʂʆ14 ʧʨʦʬʠʣ ʿʝ ʚʨʣʦ ʩʠʨʦʤʘʰʘʥ ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʠʤ ʬʦʩʬʦʨʦʤ ʠ ʢʘʣʠʿʫʤʦʤ. 

ʇʨʦʬʠʣ ʂʆ15 ʫ ɸʨ ʭʦʨʠʟʦʥʪʫ ʠʤʘ 17,85 mg/100g ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ ʬʦʩʬʦʨʘ ʠ 7,44 mg/100g 

ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʦʛ ʢʘʣʠʿʫʤʘ ʩʘ ʜʫʙʠʥʦʤ ʧʨʦʬʠʣʘ ʿʝ ʩʘʜʨʞʘʿ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʿʫʤʘ ʦʧʘʜʘʦ. 
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ʊʘʙʝʣʘ 3: ʌʠʟʠʯʢʝ ʦʩʦʙʠʥʝ ʟʝʤˀʠʰʪʘ ʩʘ ʧʦʜʨʫʯʿʘ ʂʦʮʝˀʝʚʝ 

 

 

 

ʃʦʢʘʣʠʪʝʪ 
ɹʨʦʿ 

ʧʨʦʬʠʣʘ 
ʍʦʨʠʟʦʥʪ 

ɼʫʙʠʥʘ 

(cm) 

ʍʠʛʨʦʩʢʦʧʩʢʘ 

ʚʦʜʘ 

(%) 

ɻʨʘʥʫʣʦʤʝʪʨʠʿʩʢʠ ʩʘʩʪʘʚ ʟʝʤˀʠʰʪʘ (%) 

ʊʝʢʩʪʫʨʥʘ ʢʣʘʩʘ 

ʢʨʫʧʘʥ 

ʧʝʩʘʢ 

ʩʠʪʘʥ 

ʧʝʩʘʢ 
ʧʨʘʭ ʛʣʠʥʘ ʋʢʫʧʘʥ 

2,0- 

0,2 

mm 

0,2- 

0,02 

mm 

0,02- 

0,002 

mm 

< 

0,002 

Mm 

ʧʝʩʘʢ 

> 

0,02 

mm 

ʛʣʠʥʘ 

< 

0,02 

mm 

ʂʦʣʫʚʠʿʫʤ 

ʂʦʮʝˀʝʚʘ- 

ɼʨʫʞʝʪʠ˂ 
KO16 

A, p 0-20 4,00 5,60 41,32 35,24 17,84 46,92 53,08 ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ 

C1 20-50 3,70 10,80 39,16 31,84 18,20 49,96 50,04 ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ 

C2 50-100 3,70 5,00 38,12 35,28 21,60 43,12 56,88 ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ 

C3 100-150 1,90 29,90 54,86 6,20 9,04 84,76 15,24 ʩʠʪʥʦʧʝʩʢʦʚʠʪʘ ʠʣʦʚʘʯʘ 

ʀʣʠʤʝʨʠʟʦʚʘʥʦ ʟʝʤˀʠʰʪʝ (ʣʫʚʠʩʦʣ) 

ʂʦʮʝˀʝʚʘ- 

ɼʨʘʛʠˁʝ 
KO11 

A, p 0-20 4,00 4,40 41,36 30,20 24,04 45,76 54,24 ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ 

E 20-40 3,90 4,00 39,00 32,12 24,88 43,00 57,00 ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ 

Bt 40-90 5,70 2,20 37,00 27,36 33,44 39,20 60,80 ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ 

CGso, r 90-160 5,80 0,20 32,64 32,36 34,80 32,84 67,16 ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ 

ʇʩʝʫʜoʛʣʝʿ 

ʂʦʮʝˀʝʚʘ- 

ʉʚʠʣʝʫʚʘ 
KO12 

A, p 0-15 4,80 1,10 35,38 39,24 24,28 36,48 63,52 ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ 

A/ Eg 15-30 4,60 1,40 35,20 40,36 23,04 36,60 63,40 ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ 

Btg 30-50 4,50 0,70 34,78 36,28 28,24 35,48 64,52 ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ 

BtgC 50-100 5,90 1,00 30,52 33,00 35,48 31,52 68,48 ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ 

BtgC1 100-160 / / / / / / / / 

ʇʩʝʫʜoʛʣʝʿ 

ʂʦʮʝˀʝʚʘ- 

ɻʨʘʜʦʿʝʚʠ˂ 
KO13 

O 0-3 / / / / / / / / 

A 3-25 3,00 1,70 43,98 37,76 16,56 45,68 54,32 ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ 

Eg 25-50 3,60 0,60 41,80 34,52 23,08 42,40 57,60 ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ 

Btg 50-85 5,30 0,40 37,04 27,04 35,52 37,44 62,56 ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ 

BtgC 85-140 4,90 0,10 55,50 14,32 30,08 55,60 44,40 ʧʝʩʢʦʚʠʪʘ ʛʣʠʥʘ 
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ʊʘʙʝʣʘ 3: ʌʠʟʠʯʢʝ ʦʩʦʙʠʥʝ ʟʝʤˀʠʰʪʘ ʩʘ ʧʦʜʨʫʯʿʘ ʂʦʮʝˀʝʚʝ 

ʃʦʢʘʣʠʪʝʪ 
ɹʨʦʿ 

ʧʨʦʬʠʣʘ 
ʍʦʨʠʟʦʥʪ 

ɼʫʙʠʥʘ 

(cm) 

ʍʠʛʨʦʩʢʦʧʩʢʘ 

ʚʦʜʘ 

(%) 

ɻʨʘʥʫʣʦʤʝʪʨʠʿʩʢʠ ʩʘʩʪʘʚ ʟʝʤˀʠʰʪʘ (%) 

ʊʝʢʩʪʫʨʥʘ ʢʣʘʩʘ 

ʢʨʫʧʘʥ 

ʧʝʩʘʢ 

ʩʠʪʘʥ 

ʧʝʩʘʢ 
ʧʨʘʭ ʛʣʠʥʘ ʋʢʫʧʘʥ 

2,0- 

0,2 

mm 

0,2- 

0,02 

mm 

0,02- 

0,002 

mm 

< 

0,002 

Mm 

ʧʝʩʘʢ 

> 

0,02 

mm 

ʛʣʠʥʘ 

< 

0,02 

mm 

ɸʣʫʚʠʿʘʣʥʦ ʟʝʤˀʠʰʪʝ (ʬʣʫʚʠʩʦʣ) 

ʂʦʮʝˀʝʚʘ 

 
KO14 

A, p 0-25 3,40 4,10 52,54 25,24 18,12 56,64 43,36 ʧʝʩʢʦʚʠʪʦ-ʛʣʠʥ. ʠʣʦʚʘʯʘ 

A 25-37 2,90 6,00 53,68 24,40 15,92 59,68 40,32 ʧʝʩʢʦʚʠʪʦ-ʛʣʠʥ. ʠʣʦʚʘʯʘ 

I 37-75 3,20 6,90 46,18 22,56 24,36 53,08 46,92 ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ 

IIGso, r 75-105 3,50 6,80 51,40 22,60 19,20 58,20 41,80 ʧʝʩʢʦʚʠʪʦ-ʛʣʠʥ. ʠʣʦʚʘʯʘ 

IIIGso, r 105-160 4,40 0,60 40,36 33,28 25,76 40,96 59,04 ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ 

ɸʣʫʚʠʿʘʣʥʦ ʟʝʤˀʠʰʪʝ (ʬʣʫʚʠʩʦʣ) 

ʂʦʮʝˀʝʚʘ- 

ɼʦˁʝ 

ʎʨʥʠˀʝʚʦ 

KO15 

A, p 0-20 3,50 9,60 45,28 30,36 14,76 54,88 45,12 ʠʣʦʚʘʯʘ 

I 20-35 3,40 4,00 51,56 30,24 14,20 55,56 44,44 ʠʣʦʚʘʯʘ 

IIGso, r 35-60 3,60 9,90 54,06 23,88 12,16 63,96 36,04 ʠʣʦʚʘʯʘ 

IIIGso, r 60-120 3,70 5,00 36,60 37,44 20,96 41,60 58,40 ʧʨʘʰ.-ʛʣʠʥ. ʠʣʦʚʘʯʘ 
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ʊʘʙʝʣʘ 4: ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ ʟʝʤˀʠʰʪʘ ʩʘ ʧʦʜʨʫʯʿʘ ʂʦʮʝˀʝʚʝ 

*ʊ ʠʣʠ ʉɽʉ ʧʨʝʜʩʪʘʚˀʘʿʫ ʢʘʧʘʮʠʪʝʪ ʘʜʩʦʨʧʮʠʿʝ ʢʘʪʿʦʥʘ ʢʦʿʠ ʿʝ ʦʜʨʝʹʝʥ ʿʝ ʥʘ ʜʚʘ ʥʘʯʠʥʘ ʪʿ. ʤʝʪʦʜʘʤʘ ʢʦʿʝ ʩʫ ʧʨʠʣʘʛʦʹʝʥʝ ʠ ʟʘ ʢʠʩʝʣʘ, ʥʝʢʘʨʙʦʥʘʪʥʘ (ʊ) (metodom Kapena, JDPZ 

1966) ʢʘʦ ʠ ʟʘ ʘʣʢʘʣʥʘ, ʢʘʨʙʦʥʘʪʥʘ ʟʝʤˀʠʰʪʘ(ʉɽʉ) (Agrculture Handbook No 60, Richards, 1954). **ʍʠʜʨʦʣʠʪʠʯʢʘ ʢʠʩʝʣʦʩʪ H ʠʣʠ T-S. 

 

 

ʃʦʢʘʣʠʪʝʪ 

ɹʨʦʿ 

ʧʨʦ-

ʬʠʣʘ 

ʍʦʨʠʟʦʥʪ 
ɼʫʙʠʥʘ 

(cm) 

pH 
Y1mL 

0,1 M 

NaOH 

/50g 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 
V CaCO3 ʍʫʤʫʩ C N 

C/N 

ʃʘʢʦʧʨʠʩʪʫʧʘʯʥʠ 

H**  S T* ʌʦʩʬʦʨ ʂʘʣʠʿʫʤ 

H2O KCl cmol/kg (%) (%) (%) (%) (%) mg/100g 

ʂʦʣʫʚʠʿʫʤ 

ʂʦʮʝˀʝʚʘ- 

ɼʨʫʞʝʪʠ˂ 
KO16 

A, p 0-20 7,10 6,16 / / / 36,40 100,00 0,00 3,53 2,05 0,218 9,40 11,38 21,16 

C1 20-50 7,35 6,51 / / / 34,60 100,00 0,00 1,95 1,13 0,057 19,74 8,07 4,21 

C2 50-100 7,48 6,73 / / / 27,40 100,00 1,87 1,88 1,09 0,056 19,67 11,00 5,83 

C3 100-150 7,69 6,79 / / / 20,00 100,00 0,00 0,88 0,51 / / 3,35 0,18 

ʀʣʠʤʝʨʠʟʦʚʘʥʦ ʟʝʤˀʠʰʪʝ (ʣʫʚʠʩʦʣ) 

ʂʦʮʝˀʝʚʘ- 

ɼʨʘʛʠˁʝ 
KO11 

A, p 0-20 5,70 4,46 6,00 4,80 0,80 5,60 14,29 0,00 2,15 1,25 0,143 8,71 2,36 13,09 

E 20-40 5,41 4,44 12,19 9,75 7,20 16,95 42,48 0,00 2,02 1,17 0,057 20,51 2,5 8,25 

Bt 40-90 5,34 4,56 6,90 5,52 12,40 17,92 69,20 0,00 0,47 0,27 / / 1,5 11,48 

CGso, r 90-160 6,63 5,43 2,25 1,80 13,40 15,20 88,16 0,00 0,27 0,15 / / 3,14 13,90 

ʇʩʝʫʜoʛʣʝʿ 

ʂʦʮʝˀʝʚʘ- 

ʉʚʠʣʝʫʚʘ 
KO12 

A, p 0-15 6,50 5,71 2,25 1,80 17,00 18,80 90,43 0,00 2,82 1,64 0,162 10,11 9,4 9,06 

A/Eg 15-30 6,53 5,76 1,88 1,50 15,20 16,70 91,02 0,00 2,95 1,71 0,077 20,73 7,17 9,06 

Btg 30-50 6,34 5,47 2,06 1,65 12,60 14,25 88,42 0,00 1,51 0,87 / / 1,35 5,83 

BtgC 50-100 6,41 5,52 1,50 1,20 18,20 19,40 93,81 0,00 0,59 0,35 / / 1,53 9,06 

BtgC1 100-160 / / / / / / / / / / / / / / 

ʇʩʝʫʜoʛʣʝʿ 

ʂʦʮʝˀʝʚʘ- 

ɻʨʘʜʦʿʝʚʠ

 ˂

KO13 

O 0-3 / / / / / / / / / / / / / / 

A 3-25 5,07 3,83 17,06 13,65 0,20 13,85 1,44 0,00 2,06 1,19 0,117 10,20 0,89 6,63 

Eg 25-50 5,05 3,79 15,03 12,02 1,40 13,42 10,43 0,00 0,84 0,49 / / 0,72 2,60 

Btg 50-85 5,02 3,72 12,59 10,07 7,80 17,87 43,65 0,00 0,37 0,21 / / 0,34 5,02 

BtgC 85-140 5,00 3,82 11,38 9,10 5,40 14,50 37,24 0,00 0,21 0,12 / / 1,86 3,41 
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ʊʘʙʝʣʘ 4: ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ ʟʝʤˀʠʰʪʘ ʩʘ ʧʦʜʨʫʯʿʘ ʂʦʮʝˀʝʚʝ 

*ʊ ʠʣʠ ʉɽʉ ʧʨʝʜʩʪʘʚˀʘʿʫ ʢʘʧʘʮʠʪʝʪ ʘʜʩʦʨʧʮʠʿʝ ʢʘʪʿʦʥʘ ʢʦʿʠ ʿʝ ʦʜʨʝʹʝʥ ʿʝ ʥʘ ʜʚʘ ʥʘʯʠʥʘ ʪʿ. ʤʝʪʦʜʘʤʘ ʢʦʿʝ ʩʫ ʧʨʠʣʘʛʦʹʝʥʝ ʠ ʟʘ ʢʠʩʝʣʘ, ʥʝʢʘʨʙʦʥʘʪʥʘ (ʊ) (metodom Kapena, JDPZ 

1966) ʢʘʦ ʠ ʟʘ ʘʣʢʘʣʥʘ, ʢʘʨʙʦʥʘʪʥʘ ʟʝʤˀʠʰʪʘ(ʉɽʉ) (Agrculture Handbook No 60, Richards, 1954). **ʍʠʜʨʦʣʠʪʠʯʢʘ ʢʠʩʝʣʦʩʪ H ʠʣʠ T-S. 

 

 

 

ʃʦʢʘʣʠʪʝʪ 

ɹʨʦʿ 

ʧʨʦ-

ʬʠʣʘ 

ʍʦʨʠʟʦʥʪ 
ɼʫʙʠʥʘ 

(cm) 

pH 
Y1mL 

0,1 M 

NaOH 

/50g 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 
V CaCO3 ʍʫʤʫʩ C N 

C/N 

ʃʘʢʦʧʨʠʩʪʫʧʘʯʥʠ 

H**  S T* ʌʦʩʬʦʨ ʂʘʣʠʿʫʤ 

H2O KCl cmol/kg (%) (%) (%) (%) (%) mg/100g 

ɸʣʫʚʠʿʘʣʥʦ ʟʝʤˀʠʰʪʝ (ʬʣʫʚʠʩʦʣ) 

ʂʦʮʝˀʝʚʘ KO14 

A, p 0-25 5,93 5,03 2,81 2,25 6,00 8,25 72,73 0,00 1,94 1,13 0,123 9,15 3,57 2,60 

A 25-37 6,12 5,23 2,25 1,80 6,40 8,20 78,05 0,00 1,29 0,75 / / 2,77 0,98 

I 37-75 6,04 5,22 2,25 1,80 4,20 6,00 70,00 0,00 0,45 0,26 / / 2,29 0,18 

IIGso, r 75-105 5,50 4,70 4,46 3,57 2,80 6,37 43,96 0,00 0,30 0,18 / / 2,28 0,98 

IIIGso, r 105-160 5,47 4,78 6,09 4,87 10,20 15,07 67,68 0,00 0,18 0,11 / / 1,84 3,41 

ɸʣʫʚʠʿʘʣʥʦ ʟʝʤˀʠʰʪʝ (ʬʣʫʚʠʩʦʣ) 

ʂʦʮʝˀʝʚʘ- 

ɼʦˁʝ 

ʎʨʥʠˀʝʚʦ 

KO15 

A, p 0-20 6,96 5,99 / / / 32,60 100,00 3,68 2,44 1,42 0,116 12,20 17,85 7,44 

I 20-35 7,42 6,78 / / / 31,60 100,00 3,97 2,04 1,19 0,054 22,07 16,4 5,02 

IIGso, r 35-60 7,14 6,23 / / / 27,40 100,00 0,00 1,20 0,70 / / 6,17 0,98 

IIIGso, r 60-120 7,33 6,21 / / / 21,00 100,00 0,00 1,58 0,92 / / 1,93 2,60 
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4.5. ʉʧʦʘˀʰˁʘ ʠ ʫʥʫʪʨʘʰˁʘ ʤʦʨʬʦʣʦʛʠʿʘ ʟʝʤˀʠʰʪʘ ʥʘ ʧʦʜʨʫʯʿʫ 

ʦʧʰʪʠʥʝ ʃʘʿʢʦʚʘʮ 

 
ʆʙʩʝʨʚʘʮʠʿʘ LA17 ʃʦʢʘʣʠʪʝʪ ɱʘʙʫʯʿʝ ʇʦʟʠʮʠʿʘ E: 20Á 11' 49''  N: 44Á 25' 34'' 105 m 
     

ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʟʝʤˀʠʰʪʘ  ʉʇʆɲɸʐɳɸ ʄʆʈʌʆʃʆɻʀɱɸ   

ʈɽɼ ʍʠʜʨʦʤʦʨʬʥʘ ʈʝˀʝʬ ɿʘʨʘʚˁʝʥ  

ʂʃɸʉɸ ʅʝʨʘʟʚʠʿʝʥʘ  ʅʘʛʠʙ 5%  

ʊʀʇ ʌʣʫʚʠʩʦʣ  ɽʢʩʧʦʟʠʮʠʿʘ NW  

ʇʆɼʊʀʇ ʅʝʢʘʨʙʦʥʘʪʥʠ ʦʛʣʝʿʝʥʠ ɺʝʛʝʪʘʮʠʿʘ ʃʠʚʘʜʘ  

ɺɸʈʀɱɽʊɽʊ ɺʨʣʦ ʜʫʙʦʢʠ ʉʫʧʩʪʨʘʪ ɸʣʫʚʠʿʘʣʥʠ ʩʝʜʠʤʝʥʪ  

ʌʆʈʄɸ ʀʣʦʚʘʩʪʠ ʋʟʦʨʢʦʚʘˁʝ ʇʦ ʛʝʥʝʪʠʯʢʠʤ ʭʦʨʠʟʦʥʪʠʤʘ  

WRB Fluvisol ʅʘʧʦʤʝʥʘ ʀʩʧʦʜ 160 ʰˀʫʥʘʢ  

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʣʠʢʘ 18. ʇʝʜʦʣʦʰʢʠ ʧʨʦʬʠʣ (LA17) ï ʉʧʦˀʘʰˁʘ ʤʦʨʬʦʣʦʛʠʿʘ (ʣʝʚʦ); ʋʥʫʪʨʘʰˁʘ 

ʤʦʨʬʦʣʦʛʠʿʘ (ʜʝʩʥʦ).   

A (0 ï 12 cm) ʍʫʤʫʩʥʦ ʘʢʫʤʫʣʘʪʠʚʥʠ ʭʦʨʠʟʦʥʪ, 

ʩʠʚʢʘʩʪʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

I (12 ï 40 cm)  ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ ʥʘʥʦʩʘ, ʩʠʚʢʘʩʪʝ 

ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʧʨʘʰʘʩʪʦ-ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

II, Gso, r (40 ï 100 cm)  ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ ʥʘʥʦʩʘ, 

ʙʨʘʦʥʢʘʩʪʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, 

ʠʟʨʘʞʝʥʠ ʟʥʘʮʠ ʩʝʢʫʥʜʘʨʥʝ ʦʢʩʠʜʘʮʠʿʝ ʠ ʨʝʜʫʢʮʠʿʝ. 

III , Gso, r (100 ï 160 cm)  ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ ʥʘʥʦʩʘ, 

ʧʣʘʚʠʯʘʩʪʦ ʙʨʘʦʥʢʘʩʪʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʘ ʢʣʘʩʘ 

ʠʣʦʚʘʩʪʘ ʛʣʠʥʘ,  ʩʘ ʚʠʜˀʠʚʠʤ ʟʥʘʮʠʤʘ ʩʝʢʫʥʜʘʨʥʝ 

ʦʢʩʠʜʘʮʠʿʝ ʠ ʨʝʜʫʢʮʠʿʝ. 
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ʆʙʩʝʨʚʘʮʠʿʘ LA18 ʃʦʢʘʣʠʪʝʪ ʃʘʿʢʦʚʘʮ ʇʦʟʠʮʠʿʘ E: 20Á 09' 05''   N: 44Á 21' 09''  111 m 
     

ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʟʝʤˀʠʰʪʘ  ʉʇʆɲɸʐɳɸ ʄʆʈʌʆʃʆɻʀɱɸ   

ʈɽɼ ʍʠʜʨʦʤʦʨʬʥʘ ʈʝˀʝʬ ɿʘʨʘʚˁʝʥ  

ʂʃɸʉɸ ʅʝʨʘʟʚʠʿʝʥʘ  ʅʘʛʠʙ /   

ʊʀʇ ʌʣʫʚʠʩʦʣ ɽʢʩʧʦʟʠʮʠʿʘ /  

ʇʆɼʊʀʇ ʂʘʨʙʦʥʘʪʥʘ ʦʛʣʝʿʝʥʘ ɺʝʛʝʪʘʮʠʿʘ ʉʪʨˁʠʢʘ ʧʰʝʥʠʮʝ  

ɺɸʈʀɱɽʊɽʊ ɺʨʣʦ ʜʫʙʦʢʘ  ʉʫʧʩʪʨʘʪ ɸʣʫʚʠʿʘʣʥʠ ʥʘʥʦʩ (ʛʣʠʥʦʚʠʪ)  

ʌʆʈʄɸ ʀʣʦʚʘʩʪʦ, ʩʣʘʙʦ ʩʢʝʣ. ʋʟʦʨʢʦʚʘˁʝ ʇʦ ʛʝʥʝʪʠʯʢʠʤ ʭʦʨʠʟʦʥʪʠʤʘ  

WRB Fluvisol ʅʘʧʦʤʝʥʘ 300 m ʦʜ ʨʝʢʝ   

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʣʠʢʘ 19. ʇʝʜʦʣʦʰʢʠ ʧʨʦʬʠʣ (LA18) ï ʉʧʦˀʘʰˁʘ ʤʦʨʬʦʣʦʛʠʿʘ (ʣʝʚʦ); ʋʥʫʪʨʘʰˁʘ 

ʤʦʨʬʦʣʦʛʠʿʘ (ʜʝʩʥʦ). 

  

Ap (0 ï 25 cm) ʍʫʤʫʩʥʦ ʘʢʫʤʫʣʘʪʠʚʥʠ ʭʦʨʠʟʦʥʪ, 

ʦʨʘʥʠʯʥʠ ʩʣʦʿ, ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ 

ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

I  ( 25 ï 45 cm) ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ ʥʘʥʦʩʘ,  ʩʚʝʪʣʦ 

ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

II (45 ï 80 cm) ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ ʥʘʥʦʩʘ, ʩʚʝʪʣʦ  

ʩʤʝʹʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʧʝʩʢʦʚʠʪʦ ʛʣʠʥʦʚʠʪʘ 

ʠʣʦʚʘʯʘ. 

III (80 ï 100 cm) ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ ʥʘʥʦʩʘ,  ʪʘʤʥʦ 

ʩʠʚʝ ʙʦʿʝ, ʪʝʢʩʪʫʨʥʝ ʢʣʘʩʝ ʢʨʫʧʥʦ-ʧʝʩʢʦʚʠʪʘ 

ʠʣʦʚʘʯʘ. 

IV, Gso, r (100 ï 110 cm)  ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ ʥʘʥʦʩʘ, 

ʪʘʤʥʦ ʩʤʝʹʝ ʙʦʿʝ, ʚʠʜˀʠʚʠ ʟʥʘʮʠ ʩʝʢʫʥʜʘʨʥʝ 

ʦʢʩʠʜʘʮʠʿʝ ʠ ʨʝʜʫʢʮʠʿʝ. 

V ( 110 ï 125 cm) ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ ʥʘʥʦʩʘ,  ʩʤʝʹʝ 

ʙʦʿʝ. 

VI, Gso, r  (125 ï 160 cm) ʉʣʦʿ ʘʣʫʚʠʿʘʣʥʦʛ ʥʘʥʦʩʘ, 

ʪʘʤʥʦ ʩʤʝʹʝ ʙʦʿʝ, ʚʠʜˀʠʚʠ ʟʥʘʮʠ ʩʝʢʫʥʜʘʨʥʝ 

ʦʢʩʠʜʘʮʠʿʝ ʠ ʨʝʜʫʢʮʠʿʝ. 
















































































































































