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ʄʉʮ ʄʠʣʝ ʅʠʢʦʣʦʩʢʠ, ʩʪʨʫʯʥʠ ʩʘʚʝʪʥʠʢ, 

ʄʉʮ ʅʠʢʦʣʘ ʂʦʢʦʚʠ˂, ʩʪʨʫʯʥʠ ʩʘʚʝʪʥʠʢ, 

ʄʉʮ ʉʦˁʘ ʊʦʰʠ˂, ʠʩʪʨʘʞʠʚʘʯ ʧʨʠʧʨʘʚʥʠʢ, 

ʄʉʮ ʄʘʨʠʥʘ ɱʦʚʢʦʚʠ˂, ʠʩʪʨʘʞʠʚʘʯ ʧʨʠʧʨʘʚʥʠʢ 
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3. ʋɺOɼ 

ʇʨʠʨʦʜʥʠ ʬʦʥ (background ʛʨʘʥʠʮʝ, ʛʝʦʭʝʤʠʿʩʢʝ ʛʨʘʥʠʮʝ) ʧoʪeʥʮʠjaʣʥo ʪoʢʩʠʯʥʠʭ 

eʣeʤeʥaʪa (ʇʊɽ) ʫ ʦʙʣʘʩʪʠ ʛeoʭeʤʠjʝ ʞʠʚoʪʥe ʩʨeʜʠʥe ʜeʬʠʥʠʩaʥe ʩʫ ʢao ʨaʟʣʠʢa 

ʠʟʤeʹʫ ʧʨʠʨoʜʥe ʠ aʥʪʨoʧoʛeʥe ʢoʥʮeʥʪʨaʮʠje eʣeʤeʥʪa, ʘ ʧʦʨʝʜ ʪʦʛʘ  ʤʦʛʫ 

ʧʨʝʜʩʪʘʚˀʘʪʠ ʘʢʮʠʦʥʠ ʥʠʚʦ ʫ ʨeʛʫʣaʪʠʚʠ ʚeʟaʥoj ʟa ʞʠʚoʪʥʫ ʩʨeʜʠʥʫ, ʢʘʜʘ ʪʨʝʙʘ 

ʠʟʚʨʰʠʪʠ ʜʦʜʘʪʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʧʨʝʜʫʟʝʪʠ ʤʝʨʝ ʧʦʧʨʘʚʢʝ ʠ ʨʝʤʝʜʠʿʘʮʠʿʫ ʟʝʤˀʠʰʪʘ 

(Reinmann, 2017).  

ʉ ʦʙʟʠʨʦʤ ʥʘ ʜʫʛʦʪʨʘʿʥʠ ʘʥʪʨʦʧʦʛʝʥʠ ʫʪʠʮʘʿ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ, ʘ ʪʠʤʝ ʠ ʥʘ 

ʟʝʤˀʠʰʪʝ, ʪeʰʢo je ʧʨoʥa˂ʠ ʪeʨʠʪoʨʠjʫ ʙeʟ ʠʢaʢʚʠʭ ʫʪʠʮaja ˀʫʜʩʢe aʢʪʠʚʥoʩʪʠ, ʰʪʦ 

ʦʪʝʞʘʚʘ ʦʜʨʝʹʠʚʘˁʝ ʧʨʠʨʦʜʥʦʛ ʬʦʥʘ. ʋ ʰʠʨʦʿ ʧʨʠʤʝʥʠ ʿʝ ʢoʨʠʰ˂ʝˁʝ ʨaʟʣʠʯʠʪʠʭ 

ʩʪaʪʠʩʪʠʯʢʠʭ ʤeʪoʜʘ, ʢojʠʤa ʩe ʧʨʦʛʥʦʟʠʨʘʿʫ ʛʨaʥʠʮe ʛeoʭeʤʠjʩʢoʛ ʩaʜʨʞaja. Oʩʥoʚʥa 

ʧʨeʪʧoʩʪaʚʢa je ʜa ʢoʥʪaʤʠʥaʮʠja ʜoʚoʜʠ ʜo ʥeʫoʙʠʯajeʥʠʭ ʚʠʩoʢʠʭ ʢoʥʮeʥʪʨaʮʠja 

eʣeʤeʥaʪa ʫ ʫʟoʨʮʠʤa, ʢojʠ ʤoʛʫ ʙʠʪʠ oʜʚojeʥʠ oʜ oʩʥoʚʥe ʤaʩe ʧoʜaʪaʢa ʧʨʠʤeʥoʤ 

ʩʪaʪʠʩʪʠʯʢʠʭ ʪeʭʥʠʢa (Matschullat et al., 2000). ʇo Reinmann (2018) ʛʨaʥʠʮe 

ʛeoʭeʤʠjʩʢoʛ ʩaʜʨʞaja ʠʟʨaʯʫʥaʪe ʩʪʘʪʠʩʪʠʯʢʠʤ ʤʝʪʦʜʘʤʘ oʤoʛʫ˂aʚajʫ ʜa ʩe 

ʠʜeʥʪʠʬʠʢʫjʫ ʤeʩʪa ʩa ʥeʫoʙʠʯajeʥo ʚʠʩoʢʠʤ ʢoʥʮeʥʪʨaʮʠjaʤa ʰʪeʪʥʠʭ eʣeʤeʥʪa, ʢʦʿʝ 

ʤoʛʫ ʙʠʪʠ ʫʩʣoʚˀeʥe aʥʪʨoʧoʛeʥʠʤ ʫʪʠʮajeʤ, aʣʠ ʠ ʩʧeʮʠʬʠʯʥʠʤ ʛeoʣoʰʢʠʤ ʩaʩʪaʚoʤ 

(ʩʪeʥe ʩa ʚʠʩoʢʠʤ ʩaʜʨʞajeʤ eʣeʤeʥaʪa, ʤʠʥeʨaʣʥe aʢʫʤʫʣaʮʠje). ʆʜʨʝʹʠʚʘˁʝʤ 

ʛʝʦʭʝʤʠʿʩʢʠʭ ʛʨʘʥʠʮʘ ʩe ʩʢʨe˂e ʧaʞˁa ʥa ʣoʢaʮʠje ʢoje ʪʨeʙa ʜeʪaˀʥʠje ʠʩʪʨaʞʠʪʠ. 

ʇʨoʮeʥa ʫʟʨoʢa ʚʠʩoʢoʛ ʩaʜʨʞaja eʣeʤeʥʪa ʫ ʟeʤˀʠʰʪʫ ʟaʭʪeʚa ʟʥaʯajʥa ʩʪʨʫʯʥa ʟʥaˁa 

o ʤoʛʫ˂ʠʤ ʠʟʚoʨʠʤʘ ʟaʛaʹeˁa ʥʘ ʜʘʪʦʿ ʣʦʢʘʮʠʿʠ (ʛʨaʜoʚʠ, ʤeʪaʣʫʨʰʢʠ ʢoʤʧʣeʢʩʠ, 

eʣeʢʪʨaʥe, ʠʥʜʫʩʪʨʠja), ʢʣʠʤaʪʩʢʠʤ ʠ ʚeʛeʪaʮʠjʩʢʠʤ ʟoʥaʤa, ʛeoʣoʛʠjʠ, ʧʨoʮeʩʫ 

ʜʠʩʧeʨʟʠje eʣeʤeʥaʪa ʠ ʤʠʥeʨaʣʥʠʭ aʢʫʤʫʣaʮʠja. 

ʄʥʦʛʦʙʨʦʿʥʘ ʩʫ ʠʩʪʨʘʞʠʚʘˁʘ ʧʨʠʨʦʜʥʦʛ ʬʦʥʘ, ʢʦʿʘ ʩʝ ʦʜʥʦʩʝ ʥʘ ʰʠʨʘ ʧʦʜʨʫʯʿʘ, ʧʦʧʫʪ  

ʢoʥʪʠʥeʥʘʪʘ ʠʣʠ ʜʨʞaʚʘ, ʠʣʠ ʫʞʝ ʧʝʜʦʛʝʦʛʨʘʬʩʢʝ ʮʝʣʠʥʝ. ʇʨʠ ʪoʤe ʩʫ ʢoʨʠʰ˂ʝʥʝ 

ʨaʟʣʠʯʠʪe ʩʪaʪʠʩʪʠʯʢe ʤeʪoʜe. ʅʘʿʚʘʞʥʠʿʝ ʩʫ: ʠʜeʥʪʠʬʠʢaʮʠja ʧʨeʢʠʜa ʥa CDF 

ʛʨaʬʠʢʫ, ʛoʨˁʠ ʧʨaʛ ʫ box plotu (Tukey inner fence -TIF) ʠ 98 % (ʟʘ ʪeʨʠʪoʨʠjʫ Eʚʨoʧe ʠ 

Aʫʩʪʨaʣʠje, Reinmann et al., 2018, 2017), TIF (Meʹʫʥaʨoʜʥa oʨʛaʥʠʟaʮʠja ʟa 

ʩʪaʥʜaʨʜʠʟaʮʠjʫ (ISO, 2005, Aneks B), ʤʝʜʠʿʘʥʘ ʠ ʛʝʦʤʝʪʨʠʿʩʢʘ ʩʨʝʜʠʥʘ (Santos-Franc®s 

et al. (2017), CDF ʜʠjaʛʨaʤʠ ʠ ʧʨoʮeʥʪʠ (ʥajʯeʰ˂e 95%) ʫ ɺeʣʠʢoj ɹʨʠʪaʥʠjʠ  (Ander et 

al., 2013) ʠʪʜ. ʈʘʟʣʠʯʠʪʠʤ ʤʝʪʦʜʘʤʘ ʜʦʙʠʿʘʿʫ ʩʝ ʨʘʟʣʠʯʠʪʝ ʛʝʦʭʝʤʠʿʩʢʝ ʛʨʘʥʠʮʝ, ʘ 

ʠˁʭʦʚ ʠʟʙʦʨ ʟʘʚʠʩʠ ʦʜ ʩʚʨʭʝ ʠ ʢʨʠʪʝʨʠʿʫʤʘ ʢʦʿʠ ʩʝ ʧʦʩʪʘʚˀʘʿʫ.  

ʀʟʨʘʯʫʥʘʪʠ ʧʨʠʨʦʜʥʠ ʬʦʥ ʟʘʚʠʩʠ ʦʜ ʧʝʜʦʛʝʦʭʝʤʠʿʩʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʜʨʫʯʿʘ. 

Reinmann et al. (2018) ʩʫ ʫʪʚʨʜʠʣʠ ʜʘ ʛʝʦʭʝʤʠʿʩʢʝ ʛʨʘʥʠʮʝ ʟʘ ɽʚʨʦʧʫ ʤʝʪʦʜʦʤ TIF 

ʠʟʥʦʩʝ (ʫ mg kg
-1
): ʟʘ As 71, Cr 157, Cu 118, Ni 216, Pb 87, Zn 239, Hg 0,21,  Cd 1,1. ʇʨʠ 

ʪʦʤʝ ʩʫ ʚʨʝʜʥʦʩʪʠ ʟʘ ʉʝʚʝʨʥʫ ɽʚʨʦʧʫ ʟʘ ʚʝʣʠʢʠ ʙʨʦʿ ʝʣʝʤʝʥʘʪʘ ʤʘˁʝ ʥʝʛʦ ʟʘ ɱʫʞʥʫ,  

ʰʪʦ ʫʢʘʟʫʿʝ ʥʘ ʧʦʪʨʝʙʫ ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ ʧʨʠʨʦʜʥʦʛ ʬʦʥʘ ʥʘ ʣʦʢʘʣʥʦʤ ʥʠʚʦʫ. ʉʨʙʠʿʫ 

ʦʜʣʠʢʫʿʝ ʚʝʦʤʘ ʩʣʦʞʝʥ ʛʝʦʣʦʰʢʠ ʩʘʩʪʘʚ ʠ ʚʝʣʠʢʠ ʙʨʦʿ ʧʝʜʦʣʦʰʢʠʭ ʪʠʧʦʚʘ, ʢʦʿʠ ʫʪʠʯʫ ʠ 

ʥʘ ʚʘʨʿʘʙʠʣʥʦʩʪ ʇʊɽ. ʋʦʯʝʥʝ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʩʫ ʫʩʣʦʚʠʣʝ ʧʦʪʨʝʙʫ ʦʜʨʝʹʠʚʘˁʘ 

ʧʨʠʨʦʜʥʦʛ ʬʦʥʘ ʧʦʩʝʙʥʦ ʟʘ ʟʘʧʘʜʥʫ ʉʨʙʠʿʫ, ʘ ʧʦʩʝʙʥʦ ʟʘ ʠʩʪʦʯʥʫ, ʰʪʦ ʿʝ ʠ ʧʨʝʜʤʝʪ 

ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Santos-Franc%26%23x000e9%3Bs%20F%5BAuthor%5D&cauthor=true&cauthor_uid=28788105
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ʇʦʨʝʜ ʩʪʘʪʠʩʪʠʯʢʠʭ ʤʝʪʦʜʘ, ʧʦʨʝʢʣʦ ʟʘʛʘʹʝˁʘ ʤʦʞʝ ʜʘ ʩʝ ʦʮʝʥʠ ʠ ʥʘ ʦʩʥʦʚʫ 

ʚʝʨʪʠʢʘʣʥʝ ʜʠʩʪʨʠʙʫʮʠʿʝ ʝʣʝʤʝʥʘʪʘ ʫ ʧʨʦʬʠʣʫ. ʋ ʥeʟaʛaʹeʥoʤ ʟeʤˀʠʰʪʫ, ʜʠʩʪʨʠʙʫʮʠja 

ʪeʰʢʠʭ ʤeʪaʣa ʧo ʧʨoʬʠʣʫ ʫʛʣaʚʥoʤ je ʢoʥʪʨoʣʠʩaʥa ʧeʜoʛeʥeʪʩʢʠʤ ʧʨoʮeʩʠʤa, ʢojʠ 

ʜeʣʫjʫ ʠʩʪoʚʨeʤeʥo ʩa ʙʠoʣoʰʢʠʤ ʢʨʫʞeˁeʤ eʣeʤeʥaʪa (Adriano, 2001). ʇʦʰʪʦ ʩʫ 

ʤʝʪʘʣʠ ʚʝʟʘʥʠ ʟʘ ʤʠʥʝʨʘʣʝ ʛʣʠʥʝ ʠ ʭʠʜʨʦʢʩʠʜʝ, ʢʦʿʠ ʯʠʥʝ ʬʨʘʢʮʠʿʫ ʛʣʠʥʝ, ʪʦ ʩʝ ʩʘ 

ʧʨʦʤʝʥʦʤ ʪʝʢʩʪʫʨʝ ʤʝˁʘ ʠ ʩʘʜʨʞʘʿ ʤʝʪʘʣʘ. ʋʢʦʣʠʢʦ ʿʝ ʩʘʜʨʞʘʿ ʛʣʠʥʝ ʧʦ ʭʦʨʠʟʦʥʪʠʤʘ 

ʩʣʠʯʘʥ, ʩʘʜʨʞʘʿ ʝʣʝʤʝʥʪʘ ʿʝ ʨʘʚʥʦʤʝʨʘʥ ʧʦ ʜʫʙʠʥʠ, ʠʣʠ ʙʣʘʛʦ ʧʦʚʠʰʝʥ ʫ ʭʫʤʫʩʥʦʤ 

ʩʣʦʿʫ, ʟʙʦʛ ʙʠʦʣʦʰʢʦʛ ʢʨʫʞʝˁʘ ʝʣʝʤʝʥʘʪʘ (Reimann et al, 2000). ʋʢʦʣʠʢʦ ʩʫ ʝʣʝʤʝʥʪʠ 

ʧʦʨʝʢʣʦʤ ʠʟ aʥʪʨoʧoʛeʥoʛ ʠʟʚʦʨʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ  ʫʢʫʧʥʠʭ ʠ ʤoʙʠʣʥʠʭ ʬoʨʤʠ ʦʙʠʯʥʦ ʿʝ 

ʥʘʿʚʝ˂ʘ ʫ ʭʫʤʫʩʥʦʤ ʭʦʨʠʟʦʥʪʫ. ʋ ʟʝʤˀʠʰʪʫ ʣʘʢʰʝʛ ʤʝʭʘʥʠʯʢʦʛ ʩʘʩʪʘʚʘ, ʤʠʛʨʘʮʠʿʘ 

ʝʣʝʤʝʥʘʪʘ ʿʝ ʥʝʰʪʦ ʠʟʨʘʞʝʥʠʿʘ, ʜʦʢ ʿʝ ʧʦʢʨʝʪˀʠʚʦʩʪ ʪʝʰʢʠʭ ʤʝʪʘʣʘ ʫ ʛʣʠʥʦʚʠʪʠʤ 

ʟʝʤˀʠʰʪʠʤʘ ʤʘʣʘ. ʂʦʜ ʥʘʥʦʩʘ (ʘʣʫʚʠʿʘʣʥʠʭ, ʢʦʣʫʚʠʿʘʣʥʠʭ) ʠ ʧʨʦʬʠʣʘ ʩʘ ʣʠʪʦʣʦʰʢʠʤ 

ʜʠʩʢʦʥʪʠʥʫʠʪʝʪʦʤ, ʨʘʩʧʦʨʝʜ ʝʣʝʤʝʥʘʪʘ ʿʝ ʙʝʟ ʦʜʨʝʹʝʥʠʭ ʧʨʘʚʠʣʥʦʩʪʠ. ʈʘʜʠ ʙʦˀʝʛ 

ʩʘʛʣʝʜʘʚʘˁʘ ʧʦʨʝʢʣʘ ʇʊɽ ʦʚʦ ʠʩʪʨʘʞʠʚʘˁʝ ʦʙʫʭʚʘʪʠʣʦ ʿʝ ʠ ʦʜʨʝʹʠʚʘˁʝ ʜʠʩʪʨʠʙʫʮʠʿʝ 

ʝʣʝʤʝʥʘʪʘ ʧʦ ʜʫʙʠʥʠ ʧʨʦʬʠʣʘ. 

4.   ʎʀɲ ʇʈʆɱɽʂʊɸ 

ʎʠˀ ʧʨʦʿʝʢʪʘ ʿʝ ʜʘ ʩʝ ʧʨʠʤʝʥʦʤ ʩʪʘʥʜʘʨʜʥʠʭ ʩʪʘʪʠʩʪʠʯʢʠʭ ʤʝʪʦʜʘ ʦʜʨʝʜʝ ʛʝʦʭʝʤʠʿʩʢʝ  

ʛʨaʥʠʮe ʟa ʥajʚaʞʥʠje ʧʦʪʝʥʮʠʿʘʣʥʦ ʪʦʢʩʠʯʥʝ ʝʣʝʤʝʥʪʝ ʫ ʟʝʤˀʠʰʪʫ ʠʩʪʦʯʥʝ ʉʨʙʠʿʝ. 

ʇʦʰʪʦ ʩʝ ʧʨʠʨʦʜʥʠ ʬʦʥ ʦʜʨʝʹʫʿʫ ʟʘ ʧʦʜʨʫʯʿʝ ʩʝ ʩʧʝʮʠʬʠʯʥʠʤ ʠ ʨʘʟʥʦʣʠʢʠʤ 

ʧʝʜʦʛʝʦʭʝʤʠʿʩʢʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ, ʚʨʝʜʥʦʩʪʠ ʩʫ ʧʨʝʮʠʟʥʠʿʝ ʠ ʨʝʘʣʥʠʿʝ ʫ ʦʜʥʦʩʫ ʥʘ 

ʦʥʝ ʢʦʿʝ ʚʘʞʝ ʟʘ ʜʨʫʛʝ ʟʝʤˀʝ ʠʣʠ ʰʠʨʝ ʦʙʣʘʩʪʠ, ʧʦʧʫʪ ɽʚʨʦʧʝ. 

ʇʦʨʝʜ ʦʚʦʛʘ, ʮʠˀ ʿʝ ʠ ʜʘ ʩʝ ʥʘ ʦʩʥʦʚʫ ʜʝʬʠʥʠʩʘʥʠʭ ʛʝʦʭʝʤʠʿʩʢʠʭ ʛʨʘʥʠʮʘ ʠʟʜʚʦʿʝ ʟʦʥʝ 

ʠʣʠ ʧʦʿʝʜʠʥʘʯʥʠ ʣʦʢʘʣʠʪʝʪʠ ʩa ʚʠʩʦʢʠʤ ʩʘʜʨʞʘʿʝʤ ʧʦʪʝʥʮʠʿʘʣʥʦ ʪʦʢʩʠʯʥʠʭ ʝʣʝʤʝʥʘʪʘ, 

ʛʜʝ ʪʨeʙa ʥʘʢʥʘʜʥʦ ʫʪʚʨʜʠʪʠ ʜa ʣʠ ʩʫ ʢoʥʮeʥʪʨaʮʠje ʰʪeʪʥe ʠʣʠ ʪoʢʩʠʯʥe ʠ ʜa ʣʠ 

ʧoʩʪojʠ ʧoʪʨeʙa ʟa ʦʜʨʝʹʝʥʦʤ ʠʥʪʝʨʚʝʥʮʠʿʦʤ - ʤeʨaʤa ʧoʧʨaʚʢe, ʨʝʤʝʜʠʿʘʮʠʿʝ ʠʣʠ 

ʧʨoʤeʥoʤ ʥaʯʠʥa ʢoʨʠʰ˂eˁa. ʈʝʟʫʣʪʘʪʠ ʤʦʛʫ ʜʘ ʧʦʩʣʫʞʝ ʫ ʧʣʘʥʠʨʘˁʫ ʘʢʪʠʚʥʦʩʪʠ 

ʥʘʜʣʝʞʥʠʭ ʜʨʞʘʚʥʠʭ ʦʨʛʘʥʘ, ʚʝʟʘʥʠʭ ʟʘ ʧʦʩʣʦʚʝ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤˀʠʰʪʘ, ʩʠʩʪʝʤʘ 

ʢʦʥʪʨʦʣʝ ʧʣʦʜʥʦʩʪʠ ʧʦˀʦʧʨʠʚʨʝʜʥʦʛ ʟʝʤˀʠʰʪʘ, ʠ ʜʨʫʛʠʤ. 

ʎʠˀ ʧʨʦʿʝʢʪʘ ʿʝ ʠ ʦʜʨʝʹʠʚʘˁʝ ʦʩʦʙʠʥʘ ʠ ʩʘʜʨʞʘʿʘ ʧʦʪʝʥʮʠʿʘʣʥʦ ʪʦʢʩʠʯʥʠʭ ʝʣʝʤʝʥʘʪʘ  

ʧʦ ʜʫʙʠʥʠ ʧʨʦʬʠʣʘ ʨʘʟʣʠʯʠʪʠʭ ʪʠʧʦʚʘ ʠ ʧʦʜʪʠʧʦʚʘ ʟʝʤʠˀʰʪʘ ʨʘʜʠ ʧʨʦʮʝʥʝ ʧʦʨʝʢʣʘ 

ʝʣʝʤʝʥʘʪʘ ʠ ʰʪʝʪʥʦʛ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. ʅʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʩʫ ʜʘʪʝ 

ʧʨʝʧʦʨʫʢʝ ʟʘ ʢʦʨʠʰ˂ʝˁʝ ʟʝʤʠˀʰʪʘ.  
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5. ʂɸʈɸʂʊɽʈʀʉʊʀʂɽ ʀʉʊʈɸɾʀɺɸʅʆɻ ʇʆɼʈʋʏɱɸ 

5.1.  ʊʦʧʦʛʨʘʬʩʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ-ʨʝˀʝʬ  

ʀʩʧʠʪʠʚʘʥʘ ʪʝʨʠʪʦʨʠʿʘ ʦʙʫʭʚʘʪʘ ɹʝʦʛʨʘʜʩʢʦ ʧʦʜʨʫʯʿʝ, ʩʝʚʝʨʥʠ ʜʝʦ ʐʫʤʘʜʠʿʝ ʠ 

ʇʦʤʦʨʘʚˀʘ, ʀʩʪʦʯʥʫ ʠ ɱʫʛʦʠʩʪʦʯʥʫ ʉʨʙʠʿʫ. 

 

ʂʘʨʪʘ 1. ʈʝˀʝʬ ʠʩʪʨʘʞʠʚʘʥʦʛ ʧʦʜʨʫʯʿʘ (ʀʟʚʦʨ: Copernicus EU-DEM verzija 1.1       

(zona: E50N20)) 

ʈaʚʥʠʯaʨʩʢʠ ʧʨeʜeʣʠ, ʜo 200 m ʥaʜʤoʨʩʢe ʚʠʩʠʥe, ʫʛʣaʚʥoʤ ʩʝ ʥaʣaʟe ʫ ʩeʚeʨʥoʤ ʜeʣʫ 

ʠʩʪʨaʞʠʚaʥoʛ ʧoʜʨʫʯja, ʫ ʇoʩaʚʠʥʠ ʠ ʇoʜʫʥaʚˀʫ, ʟʘʪʠʤ ʦʙʫʭʚʘʪʘʿʫ aʣʫʚʠjaʣʥʝ ʨaʚʥʠ ʠ 

ʪeʨaʩe  ʄʣʘʚʝ, ʊʠʤʦʢʘ, ɺʝʣʠʢʝ ʄʦʨʘʚʝ, ɱʫʞʥʝ ʄʦʨʘʚʝ ʠ ˁʠʭʦʚʠʭ ʧʨʠʪʦʢʘ, ʢʘʦ ʠ ʥʠʟʠje 

- ʩʪʠʰʢa, ʥeʛoʪʠʥʩʢa ʠʪʜ. (ʢʘʨʪʘ 1.). 
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ɹʨʝʞʫˀʢʘʩʪʠ ʪʝʨʝʥ, ʜo 500 m, ʟʘʫʟʠʤʘ ʟʥʘʪʥʝ ʧʦʚʨʰʠʥʝ (ʪʘʙ. 1). ʏʠʥe ʛa ʚʠeh ʪeʨaʩe, 

ʟaʨaʚʥʠ, ʢʦʪʣʠʥʝ ʠ ʙʨeʞʫˀʮʠ. ʇʨʦʩʪʠʨʝ ʩʝ, ʢʘʢʦ ʫ ɹʝʦʛʨʘʜʩʢʦʤ ʧʦʜʨʫʯʿʫ ʠ ʐʫʤʘʜʠʿʠ, 

ʪʘʢʦ ʠ ʥʘ ʙʨʝʞʫˀʮʠʤʘ ʠʟʤʝʹʫ ʜʦʣʠʥʘ ʨʝʢʘ ʊʠʤʦʢʘ, ɱʫʞʥʝ ʄʦʨʘʚʝ, ʅʠʰʘʚʝ ʠ ʦʢʦʣʥʠʭ 

ʧʣʘʥʠʥʘ. ʆʙʫʭʚʘʪʘ ʧʦʘˀ ʠ ʢʦʪʣʠʥʝ: ʩʦʢʦʙʘʩˁʢʦ ʧʦʝˀ, ʣʝʩʢʦʚʘʯʢʦ, ʧʨʝʝhʚʩʢʦ, ʚʨʘˁʩʢʦ, 

ʠʪʜ.  

ʇʣʘʥʠʥʩʢʠ ʨʝˀʝʬ ʧʨʝʦʚʣʘʹʫʿʝ ʫ ʮʝʥʪʘʣʥʦʤ ʠ ʿʫʞʥʦʤ ʜʝʣʫ ʠʩʧʠʪʠʚʘʥʦʛ ʧʦʜʨʫʯʿʘ. 

ʇʣʘʥʠʥʝ ʧʨʠʧʘʜʘʿʫ ʂʘʨʧʘʪʩʢʦ-ʙʘʣʢʘʥʩʢʦʤ, ʈʦʜʦʧʩʢʦʤ ʠ ɼʠʥʘʨʩʢʦʤ ʩʠʩʪʝʤʫ ʠ ʚʝʦʤʘ ʩʫ 

ʨʘʟʥʦʚʨʩʥʦʛ ʛʝʦʣʦʰʢʦʛ ʩʘʩʪʘʚʘ.  

ʋ ʠʩʪʦʯʥʦʤ ʜʝʣʫ ʧʦʜʨʫʯʿʘ ʩʫ ʂʘʨʧʘʪʩʢʝ ʧʣʘʥʠʥʝ: ʍʦʤʦˀʩʢʝ, ɹʝˀʘʥʠʮʘ, ʂʫʯʘʿ, ʄʠʨʦʯ, 

ɼʝʣʠ ɱʦʚʘʥ. ɱʫʞʥʠʿʝ ʩʫ ɹʘʣʢʘʥʩʢʝ ʧʣʘʥʠʥʝ: ʈʪʘˁ, ʆʟʨʝʥ, ɼʝʚʠʮʘ, ʉʫʚʘ ʧʣʘʥʠʥʘ ʠ ʉʪʘʨʘ 

ʧʣʘʥʠʥʘ ʩʘ ʥʘʿʚʝ˂ʠʤ ʚʨʭʦʤ ʫ ʮʝʥʪʨʘʣʥʦʿ ʉʨʙʠʿʠ ï ʄʠ˅ʦʨ, 2169 m. 

ʈʦʜʦʧʩʢʝ ʧʣʘʥʠʥʝ ʩʝ ʧʨʫʞʘʿʫ ʩʘ ʜʝʩʥʝ ʠ ʣʝʚʝ ʩʪʨʘʥʝ ɱʫʞʥʝ ʠ ɺʝʣʠʢʝ ʄʦʨʘʚʝ. ʉʘ ʜʝʩʥʝ 

ʩʪʨʘʥʝ ʥʘʣʘʟʝ ʩʝ ʧʣʘʥʠʥʝ: ʆʩʪʨʦʟʫʙ, ɹʫʢʦʚʠʢ, ʉʪʘʣʘ˂ʢʘ ʙʨʜʘ, ʈʫʿ-ʧʣʘʥʠʥʘ, ʈʘʜʘʥ, 

ʏʝʤʝʨʥʠʢ, ɺʘʨʜʝʥʠʢ, ɹʝʩʥʘ ʂʦʙʠʣʘ, ɼʫʢʘʪ,  ʜʦʢ ʩʫ ʥʘ ʣʝʚʦʿ ʩʪʨʘʥʠ: ʎʨʥʠ ʚʨʭ, ɱʫʭʦʨ, 

ɱʘʩʪʨʝʙʘʮ, ʂʫʢʘʚʠʮʘ.   

ʀʩʪʨʘʞʠʚʘʥʦ ʧʦʜʨʫʯʿʝ ʦʙʫʭʚʘʪʘ ʠ ʤʘˁʠ ʙʨʦʿ ʧʣʘʥʠʥʘ ʢʦʿʝ ʧʨʠʧʘʜʘʿʫ ɼʠʥʘʨʩʢʦʤ 

ʩʠʩʪʝʤʫ, ʘ ʪʦ ʩʫ ʦʙʨʦʥʮʠ ʂʦʧʘʦʥʠʢʘ  ʠ  ʰʫʤʘʜʠʿʩʢʝ ʥʠʩʢʝ ʧʣʘʥʠʥʝ: ɸʚʘʣʘ ʠ  ʂʦʩʤʘʿ. 

ʇʦʨʝʜ ʨʘʟʣʠʯʠʪʦʛ ʛʝʦʣʦʰʢʦʛ ʩʘʩʪʘʚʘ ʠ ʥʘʯʠʥʘ ʧʦʩʪʘʥʢʘ, ʧʣʘʥʠʥʝ ʩʝ ʨʘʟʣʠʢʫʿʫ ʠ ʧʦ 

ʚʠʩʠʥʠ. ɱʫʞʥʦ ʠ ʿʫʛʦʠʩʪʦʯʥʦ ʩʫ ʥʘʿʚʠʰʠ ʧʣʘʥʠʥʩʢʠ ʚʨʭʦʚʠ, ʠʟʥʘʜ 1500 m.  

ʊʘʙʝʣʘ 1.  ɿʘʩʪʫʧˀʝʥʦʩʪ ʧʦʚʨʰʠʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʥʘʜʤʦʨʩʢʫ ʚʠʩʠʥʫ 

ʅʘʜʤʦʨʩʢʘ ʚʠʩʠʥʘ (m) ʇʦʚʨʰʠʥʘ (km
2
) ʇʦʚʨʰʠʥʘ (%) 

< 200 6780,42 23,25 

200.1 - 500 10089,36 34,60 

500.1 - 1000 9261,47 31,76 

1000.1 - 1500 2664,75 9,14 

> 1500 365,99 1,26 

ʋʢʫʧʥʦ: 29162,00 100 

 

5.2.  ʂʣʠʤʘʪʩʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʦʜʨʫʯʿʘ 

ʇʦʜʘʮʠ ʦ ʢʣʠʤʘʪʩʢʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʠʩʪʨʘʞʠʚʘʥʦʛ ʧʦʜʨʫʯʿʘ ʠʩʪʦʯʥʝ ʉʨʙʠʿʝ 

ʧʨʝʫʟʝʪʠ ʩʫ ʠʟ ʨʘʩʧʦʣʦʞʠʚʠʭ ʛʦʜʠʰˁʘʢʘ ʈʝʧʫʙʣʠʯʢʦʛ ʭʠʜʨʦʤʝʪʝʨʦʣʦʰʢʦʛ ʟʘʚʦʜʘ 

(ʈʍʄɿ www.hidmet.gov.rs). ʆʙʨʘʹʝʥʠ ʩʫ ʧʘʨʘʤʝʪʨʠ ʢʣʠʤʝ ʩʘ 13 ʤʝʪʝʨʦʣʦʰʢʠʭ ʩʪʘʥʠʮʘ 

ʨʘʟʣʠʯʠʪʠʭ ʥʘʜʤʦʨʩʢʠʭ ʚʠʩʠʥʘ ʟʘ ʥʠʟ ʦʜ 55 ʛʦʜʠʥʘ (1961-2017) (ʪʘʙ. 2). ɸʥʘʣʠʟʠʨʘʥʝ ʩʫ 

ʚʨʝʜʥʦʩʪʠ ʩʨʝʜˁʠʭ ʛʦʜʠʰˁʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ (Áʉ), ʩʨʝʜˁʠʭ ʤʝʩʝʯʥʠʭ 

ʤʠʥʠʤʘʣʥʠʭ ʠ ʤʘʢʩʠʤʘʣʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ (Áʉ), ʟʘʪʠʤ ʤʝʩʝʯʥʝ ʩʫʤʝ ʧʘʜʘʚʠʥʘ ʠ 

ʤʘʢʩʠʤʘʣʥʝ ʜʥʝʚʥʝ ʩʫʤʝ ʧʘʜʘʚʠʥʘ (mm).  

 

 

 

http://www.hidmet.gov.rs/
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ʊʘʙʝʣʘ 2. ʂʣʠʤʘʪʩʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʤʝʪʝʨʦʣʦʰʢʠʭ ʩʪʘʥʠʮʘ ʠʩʪʨʘʞʠʚʘʥʦʛ ʧʦʜʨʫʯʿʘ 

 

ʄʝʩʪʦ 

ʊʝʤʧʝʨʘʪʫʨʘ (Áʉ) ʇʘʜʘʚʠʥʝ (mm) 

ʉʨʝʜˁʘ 

ʤʘʢʩʠʤʘʣʥʘ 

ʉʨʝʜˁʘ 

ʤʠʥʠʤʘʣʥʘ 

ʉʨʝʜˁʘ 

ʛʦʜʠʰˁʘ 

ʉʨʝʜˁʘ ʛʦʜʠʰˁʘ 

ʩʫʤʘ 

ɹʝʦʛʨʘʜ 18,22 9,32 12,45 686,52 

ʉʤʝʜʝʨʝʚʩʢʘ ʇʘʣʘʥʢʘ 18,37 6,63 11,46 642,69 

ɴʫʧʨʠʿʘ 18,39 6,24 11,09 661,93 

ʂʨʫʰʝʚʘʮ 18,21 6,27 11,29 643,05 

ʂʦʧʘʦʥʠʢ 8,42 0,87 3,42 973,42 

ɺʨʘˁʝ 17,94 6,06 11,11 598,59 

ʃʝʩʢʦʚʘʮ 18,47 5,80 11,10 620,65 

ɼʠʤʠʪʨʦʚʛʨʘʜ 17,53 5,14 10,01 635,74 

ʅʠ h 18,63 7,17 11,85 591,99 

ɿʘʿʝʯʘʨ 18,12 5,39 10,87 598,26 

ʅʝʛʦʪʠʥ 17,99 7,48 11,71 634,96 

ʎʨʥʠ ɺʨʭ 11,32 4,24 6,66 785,08 

ɺʝʣʠʢʦ ɻʨʘʜʠʰʪʝ 17,89 6,69 11,28 663,34 

 

ʂʣʠʤʘ ʠʩʪʦʯʥʝ ʉʨʙʠʿʝ ʿʝ ʫʤʝʨʝʥʦ ʢʦʥʪʠʥʝʥʪʘʣʥʘ ʩa ʠʟʨaʞeʥʠʤ ʪeʤʧeʨaʪʫʨʥʠʤ 

eʢʩʪʨeʤʠʤa ʠ ʚeʣʠʢʠʤ ʨaʟʣʠʢaʤa ʫ ʢoʣʠʯʠʥʠ ʧaʜaʚʠʥa  ʧʦ ʣʦʢʘʣʠʪʝʪʠʤʘ. 

ʇʨʦʩʝʯʥʘ ʛʦʜʠʰˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʧʦʩʤʘʪʨʘʥʠ ʧʝʨʠʦʜ ʿʝ 10,33 Áʉ, ʘ ʤʠʥʠʤʘʣʥʘ 5,95 Áʉ 

ʠ ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ 16,89 Áʉ. ɸʤʧʣʠʪʫʜʘ ʪʝʤʧʝʨʘʪʫʨʝ ʟʘ ʠʩʪʦʯʥʫ ʉʨʙʠʿʫ 

ʚʝʦʤʘ ʚʝʣʠʢʘ ʢʨʝ˂ʝ ʩʝ ʠ ʜʦ 70 Áʉ. ʉʚʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʨʝˀʝʬʘ, ʝʢʩʧʦʟʠʮʠaʿ ʪʝʨʝʥʘ, 

ʥʘʜʤʦʨʩʢʠʭ ʚʠʩʠʥʘ, ʚʝʛʝʪʘʮʠʿʝ ʠ ʫʜʘˀʝʥʦʩʪʠ ʚʦʜʝʥʠʭ ʨʝʩʫʨʩʘ ʫʩʣʦʚʠʣʝ ʩʫ  ʣʦʢʘʣʥʝ 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʢʣʠʤʝ. ʅʘʿʚʠʰʝ ʧʨʦʩʝʯʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ ʦʙʫʭʚʘʪʠʣʝ ʩʫ ʧʨʝʜʝʣʝ 

ʩʘ ʥʘʿʥʠʞʠʤ ʥʘʜʤʦʨʩʢʠʤ ʚʠʩʠʥʘʤʘ ʠ ʧʨʦʩʪʠʨʫ ʩʝ ʫ ʜʦʣʠʥʘʤʘ ʚʝʣʠʢʠʭ ʨʝʢʘ ɺʝʣʠʢʝ 

ʄʦʨʘʚʝ, ɱʫʞʥʝ ʄʦʨʘʚʝ, ʊʠʤʦʢʘ ʠʪʜ. ʋ ʟʦʥʠ ʧʣʘʥʠʥʩʢʠʭ ʧʨʝʜʝʣʘ (ʆʟʨʝʥ, ʉʪʘʨʘ 

ʇʣʘʥʠʥʘ, ʈʘʜʘʥ, ʂʦʧʘʦʥʠʢ ʠʪʜ.) ʠʩʪʘʢʥʫʪʝ ʩʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʦ ʥʠʞʝ ʧʨʦʩʝʯʥʝ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ (ʢʘʨʪʘ 2 ʠ 3). ʅʘ ʧʣʘʥʠʥʠ ʂʦʧʘʦʥʠʢ ʟʘʙʝʣʝʞʝʥ ʿʝ ʘʧʩʦʣʫʪʥʠ 

ʤʠʥʠʤʫʤ ʪʝʤʧʝʨʘʪʫʨʝ ʫ ʬʝʙʨʫʘʨʫ ʤʝʩʝʮʫ ʦʜ -24,8 Áʉ ʟʘ ʧʦʩʤʘʪʨʘʥʠ ʧʝʨʠʦʜ. 

ʅʘ ʠʩʧʠʪʠʚʘʥʦʤ ʧʦʜʨʫʯʿʫ ʟʘ ʧʝʨʠʦʜ ʦʜ 1961 ï 2017. ʛʦʜʠʥʝ ʛʦʜʠʰˁʘ ʢʦʣʠʯʠʥʘ 

ʧʘʜʘʚʠʥʘ ʩʝ ʢʨʝ˂ʝ ʦʜ 335,9 mm ʟʘʙʝʣʝʞʝʥʦ 2011. ʛʦʜʠʥʝ ʫ ɺʨʘˁʫ ʜʦ 1444,8 mm 

ʟʘʙʝʣʝʞʝʥʦ ʥʘ ʂʦʧʘʦʥʠʢʫ 2016. ʛʦʜʠʥʝ. ʇʨʦʩʝʯʥʘ ʛʦʜʠʰˁʘ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ 

ʠʩʪʦʯʥʦʛ ʜʝʣʘ ʉʨʙʠʿʝ ʠʟʥʦʩʠ 703,1 mm. ʋ ʜʦʣʠʥʠ ɺʝʣʠʢʝ ʠ ɱʫʞʥʝ ʄʦʨʘʚʝ ʠ ʥʘ ʥʠʞʠʤ 

ʥʘʜʤʦʨʩʢʠʤ ʚʠʩʠʥʘʤʘ ʥʘʿʤʘˁʝ ʩʫ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ, ʜʦʢ ʩʝ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʥʘʜʤʦʨʩʢʝ 

ʚʠʩʠʥʝ ʧʦʚʝ˂ʘʚʘʿʫ ʩʨʝʜˁʝ ʛʦʜʠʰˁʝ ʧʘʜʘʚʠʥʝ (ʢʘʨʪʘ 4). ʊʘʢʦ ʿʝ ʥʘ ʂʦʧʘʦʥʠʢʫ ʩʨʝʜˁʘ 

ʛʦʜʠʰˁʘ ʩʫʤʘ ʧʘʜʘʚʠʥʘ ʟʘ ʧʦʩʤʘʪʨʘʥʠ ʧʝʨʠʦʜ 973,42 mm.  
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ʂʘʨʪʘ 2 ʠ 3. ʉʨʝʜˁʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ ʟʘ ʿʘʥʫʘʨ ʠ ʿʫʣ ʟʘ ʧʦʩʤʘʪʨʘʥʠ ʧʝʨʠʦʜ  

(ɹʝʨʪʠ˂ ʠ ʩʘʨ., 2007) 

 

ʂʘʨʪʘ 4. ʉʨʝʜˁʝ ʛʦʜʠʰˁʝ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ (ɹʝʨʪʠ˂ ʠ ʩʘʨ., 2007) 
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5.3. ɻʝʦʣʦʛʠʿʘ ʠ ʧʝʜʦʣʦʛʠʿʘ 

ɻʝʦʣʦʰʢʠ ʩʘʩʪʘʚ ʟʝʤˀʠʰʪʘ ʠʩʪʦʯʥʝ ʉʨʙʠʿʝ ʿʝ ʚʝʦʤʘ ʩʣʦʞʝʥ. ʇʨʠʩʫʪʥʝ ʩʫ ʩʪʝʥʝ 

ʨʘʟʣʠʯʠʪʝ ʩʪʘʨʦʩʪʠ, ʦʜ ʘʨʭʘʿʩʢʠʭ ʠ ʧʘʣʝʦʟʦʿʩʢʠʭ ʰʢʨʠˀʘʮʘ ʈʦʜʦʧʩʢʠʭ ʧʣʘʥʠʥʘ ʜʦ 

ʢʚʘʨʪʘʨʥʠʭ ʩʝʜʠʤʝʥʪʘ. ʊʘʢʦʹʝ, ʧʦʩʪʦʿʠ ʨʘʟʥʦʣʠʢʦʩʪ ʫ ʟʘʩʪʫʧˀʝʥʠʤ ʬʦʨʤʘʮʠʿʘʤʘ 

ʤʘʛʤʘʪʩʢʠʭ, ʤʝʪʘʤʦʨʬʥʠʭ ʠ ʩʝʜʠʤʝʥʪʥʠʭ ʩʪʝʥʘ (ʢʘʨʪʘ 5).  

 

 
ʂʘʨʪʘ 5. ɻʝʦʣʦʰʢʘ ʢʘʨʪʘ ʠʩʪʦʯʥʝ ʉʨʙʠʿʝ (ɿʘʚʦʜ ʟʘ ʛʝʦʣʦʰʢʘ ʠ ʛʝʦʬʠʟʠʯʢʘ ʠʩʪʨʘʞʠʚʘˁʘ 

ʅ.ʈ.ʉʨʙʠʿʝ, 1957) 
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ɻʝʦʣʦʰʢʠ ʩʫʧʩʪʨʘʪ ʿʝ ʿʝʜʘʥ ʦʜ ʯʠʥʠʣʘʮʘ, ʢʦʿʠ ʧʦʨʝʜ ʢʣʠʤʝ, ʚʝʛʝʪʘʮʠʿʝ ʠ ʨʝˀʝʬʘ, 

ʘʢʪʠʚʥʦʩʪʠ ʯʦʚʝʢʘ ʠ ʚʨʝʤʝʥʘ, ʫʪʠʯʝ ʥʘ ʦʙʨʘʟʦʚʘˁʝ ʟʝʤˀʠʰʪʘ. ʆʩʦʙʠʥʝ ʩʫʧʩʪʨʘʪʘ ʩʫ 

ʫʩʢʦ ʧʦʚʝʟʘʥʝ ʩʘ ʦʩʦʙʠʥʘʤʘ ʟʝʤˀʠʰʪʘ, ʥʘʨʦʯʠʪʦ ʢʦʜ ʧʣʘʥʠʥʩʢʠʭ, ʤʘˁʝ ʨʘʟʚʠʿʝʥʠʭ 

ʪʠʧʦʚʘ. ɿʘʪʦ ʩʫ ʛʝʦʣʦʰʢʝ ʠ ʧʝʜʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʪʝʨʝʥʘ ʧʦʩʤʘʪʨʘʥʝ ʟʘʿʝʜʥʦ. 

ʀʩʪʨʘʞʠʚʘˁʝʤ ʦʩʦʙʠʥʘ ʟʝʤˀʠʰʪʘ ʫ ʧʨʦʫʯʘʚʘʥʦʤ ʧʦʜʨʫʯʿʫ ʙʘʚʠʦ ʩʝ ʚʝ˂ʠ ʙʨʦʿ 

ʠʩʪʨʘʞʠʚʘʯʘ: ʇʘʚʠ˂ʝʚʠ˂ ʠ ʩʘʨ. (1968; 1975) ɸʥʪʦʥʦʚʠ˂ ʠ ʩʘʨ. (1974; 1978; 2008). 

ʅʘʿʤʣʘʹʝ, ʢʚʘʨʪʘʨʥʝ ʩʝʜʠʤʝʥʪʝ ʯʠʥʝ ʘʣʫʚʠʿʘʣʥʠ ʥʘʥʦʩʠ, ʣʝʩ ʠ ʣʝʩʦʣʠʢʠ ʩʝʜʠʤʝʥʪʠ, 

ʧʨʦʣʫʚʠʿʫʤ, ʢʦʣʫʚʠʿʫʤ ʠʪʜ.  ʅʘ ʘʣʫʚʠʿʘʣʥʠʤ ʩʝʜʠʤʝʥʪʠʤʘ ʦʢʦ ʢʦʨʠʪʘ ʨʝʢʘ ʬʦʨʤʠʨʘʥʦ 

ʿʝ ʘʣʫʚʠʿʘʣʥʦ ʟʝʤˀʠʰʪʝ (ʬʣʫʚʠʩʦʣ) ʨʘʟʣʠʯʠʪʦʛ ʤʝʭʘʥʠʯʢʦʛ ʩʘʩʪʘʚʘ. ʏʠʥʠ ʦʢʦ 8,9% 

ʫʢʫʧʥʝ ʧʦʚʨʰʠʥʝ (ʪʘʙ. 3). ʋ h ʠʨʠʤ ʨʝʯʥʠʤ ʜʦʣʠʥʘʤʘ ʦʙʨʘʟʦʚʘʥʦ ʿʝ ʣʠʚʘʜʩʢʦ 

ʟʝʤˀʠʰʪʝ (ʭʫʤʦʬʣʫʚʠʩʦʣ): ʦʢʦ ɺʝʣʠʢʝ ʄʦʨʘʚʝ, ˁʝʥʝ ʧʨʠʪʦʢʝ ɱʘʩʝʥʠʮʝ, ʂʦʣʫʙʘʨʝ, 

ʰʠʨʝʤ ʧʦʣʦʿʫ ɼʫʥʘʚʘ, ʦʢʦ ʊʠʤʦʢa ʢʦʜ ɿʘʿʝʯʘʨʘ ʠ ʊʘʤʥʠʢʘ. ʇʦʨʝʜ ɱʫʞʥʝ ʄʦʨʘʚʝ 

ʭʫʤʦʬʣʫʚʠʩʦʣ ʩʝ ʧʦʿʘʚˀʫʿʝ ʣʦʢʘʣʥʦ, ʢʦʜ ɸʣʝʢʩʠʥʮʘ ʠ ʃʝʩʢʦʚʮʘ (ʢʘʨʪʘ 3).  

ʈʠʪʩʢʝ ʮʨʥʠʮʘ (ʭʫʤʦʛʣʝʿ) ʠ ʤʦʯʚʘʨʥʦ ʟʝʤˀʠʰʪʝ (ʝʫʛʣʝʿ) ʩʝ ʥʘʣʘʟʝ ʥʘ ʥʘʿʥʠʞʠʤ 

ʜʝʣʦʚʠʤʘ ʪʝʨʝʥʘ, ʛʜʝ ʧʦʜʟʝʤʥʘ ʚʦʜʘ ʚʣʘʞʠ ʧʨʦʬʠʣ ʠʣʠ ʠʟʙʠʿʘ ʥʘ ʧʦʚʨʰʠʥʫ. ɺʝ˂ʝ 

ʧʦʚʨʰʠʥʝ ʩʫ ʧʦʨʝʜ ɼʫʥʘʚʘ, ʫ ʇʘʥʯʝʚʘʯʢʦʤ ʨʠʪʫ ʠ ʤʝʩʪʠʤʠʯʥʦ ʜʫʞ ʨʝʯʥʦʛ ʪʦʢʘ ʜʦ 

ɺʝʣʠʢʦʛ ɻʨʘʜʠʰʪʘ. ʇʦʨʝʜ ʪʦʛʘ, ʦʚʘ ʟʝʤˀʠʰʪʘ ʩʝ ʿʘʚˀʘʿʫ ʥʘ ʧʦʿʝʜʠʥʠʤ ʨʘʚʥʠʤ 

ʜʝʣʦʚʠʤʘ ʦʢʦ ʉʘʚʝ, ʦʜ ɹʝʦʛʨʘʜʘ ʜʦ ʆʙʨʝʥʦʚʮʘ, ʢʘʦ ʠ ʫ ʛʦʨˁʝʤ ʪʦʢʫ ʂʦʣʫʙʘʨʝ.  ʄʘʣʝ 

ʧʦʚʨʰʠʥʝ ʩʫ ʫ ʅʝʛʦʪʠʥʩʢʦʿ ʥʠʟʠʿʠ, ʉʤʠʣʦʚʩʢʦʤ, ʃʝʩʢʦʚʘʯʢʦʤ,  ɺʨʘˁʩʢʦʤ ʠ 

ʇʨʝʰʝʚʩʢʦʤ ʧʦʫˀ. ɿʘʫʟʠʤʘʿʫ 1,37% ʫʢʫʧʥʝ ʧʦʚʨʰʠʥʝ. 

ʅʘ ʣʝʩʫ ʠ ʣʝʩʦʣʠʢʠʤ ʩʝʜʠʤʝʥʪʠʤʘ ʧʨʝʦʚʣʘʹʫʿʝ ʟʝʤˀʠʰʪʝ ʪʠʧʘ ʯʝʨʥʦʟʝʤ. ʄʝʩʪʠʤʠʯʥʦ 

ʩʝ ʦʙʨʘʟʫʿʝ ʠ ʥʘ ʨʝʯʥʦʤ ʥʘʥʦʩʫ. ʅʘ ʧʨʦʫʯʘʚʘʥʦʤ ʧʦʜʨʫʯʿʫ ʥʘʣʘʟʠ ʩʝ ʫ ʇʦʩʘʚʠʥʠ, ʤʘˁʝ 

ʦʘʟʝ ʩʫ ʫ ʇʘʥʯʝʚʘʯʢʦʤ ʨʠʪʫ, ʫ ʇʦʜʫʥʘʚˀʫ ʿʝ ʥʘ ʟʘʪʘʣʘʩʘʥʦʤ ʨʝˀʝʬʫ ʠʟʤʝʹʫ ɹʝʦʛʨʘʜʘ ʠ 

ʉʤʝʜʝʨʝʚʘ, ʟʘʪʠʤ ʫ ʉʪʠʛʫ ʠ ʢʦʜ ʇʦʞʘʨʝʚʮʘ. ʋʢʫʧʥʘ ʧʦʚʨʰʠʥʘ ʧʦʜ ʯʝʨʥʦʟʝʤʦʤ ʠʟʥʦʩʠ 

2,32%.  

ʇʝʩʢʦʚʠʪʦ ʟʝʤˀʠʰʪʝ (ʘʨʝʥʦʩʦʣ) ʿʝ ʤʘʣʦ ʟʘʩʪʫʧˀʝʥʦ ʠ ʥʘʣʘʟʠ ʩʝ ʥʘ ʧʝʰʯʘʨʘʤʘ: 

ʈʘʤʩʢʦ-ʛʦʣʫʙʘʯʢʦʿ ʧʝʰʯʘʨʠ, ʫ ʦʢʦʣʠʥʠ ʅʝʛʦʪʠʥʘ ʠ ʂʣʘʜʦʚʘ. 

ʂʦʣʫʚʠʿʘʣʥʠ ʥʘʥʦʩʠ (ʢʦʣʫʚʠʫʿʤ) ʩʝ ʩʪʚʘʨʘʿʫ ʫ ʧʦʜʥʦʞʿʫ ʩʪʨʤʠʭ ʧʘʜʠʥʘ, ʢʘʦ ʠ ʫ 

ʫʟʘʥʠʤ ʨʝʯʥʠʤ ʜʦʣʠʥʘʤʘ ʛʜʝ ʩʝ ʤʝʰʘʿʫ ʩʘ ʘʣʫʚʠʿʘʣʥʠʤ ʥʘʥʦʩʠʤʘ. ɿʘʭʚʘʪʘʿʫ 1,48% 

ʫʢʫʧʥʝ ʧʦʚʨʰʠʥʝ. 

ʅʘ ʨʘʚʥʠʯʘʨʩʢʦʤ ʠ ʙʨʝʞʫˀʢʘʩʪʦʤ ʨʝˀʝʬʫ ʚʝʦʤʘ ʩʫ ʨʘʩʧʨʦʩʪʨʘˁʝʥʠ ʿʝʟʝʨʩʢʠ 

ʩʝʜʠʤʝʥʪʠ (ʧʝʣʠʪʠ), ʥʘ ʟʘʨʘʚʥʠʤʘ, ʪʝʨʘʩʘʤʘ ʠ ʫ ʢʦʪʣʠʥʘʤʘ, ʩʘʩʪʘʚˀʝʥʠ ʦʜ ʨʘʟʣʠʯʠʪʦʛ 

ʤʘʪʝʨʠʿʘʣʘ.   

ʅʘ ʛʣʠʥʦʚʠʪʠʤ ʿʝʟʝʨʩʢʠʤ ʩʝʜʠʤʝʥʪʠʤʘ, ʘ ʨʝʹʝ ʠ ʥʘ ʨʝʯʥʠʤ ʪʝʨʘʩʘʤʘ, ʥʘ ʧʦʜʣʦʛʘʤʘ ʛʜʝ 

ʧʨʝʦʚʣʘʹʫʿʝ ʤʦʥʪʤʦʨʠʣʦʥʠʪʩʢʠ ʪʠʧ ʛʣʠʥʝ, ʥʘʩʪʘʦ ʝʿ ʪʠʧ ʟʝʤˀʠʰʪʘ ʩʤʦʥʠʮʘ 

(ʚʝʨʪʠʩʦʣ). ʆʙʨʘʟʦʚʘʥ ʿʝ ʫ ʫʩʣʦʚʠʤʘ ʩʫʚˀʝ ʫʤʝʨʝʥʦ ʢʦʥʪʠʥʝʥʪʘʣʥʝ ʢʣʠʤʝ, ʧʘ ʩʝ ʥʘʣʘʟʠ 

ʫ ʐʫʤʘʜʠʿʠ, ʜʦʣʠʥʠ ʊʠʤʦʢʘ, ʇʠʨʦʪʩʢʦʤ ʧʦˀʫ, ɺʨʘˁʩʢʦʿ ʢʦʪʣʠʥʠ. ʇʦʨʝʜ ʪʦʛʘ, 

ʚʝʨʪʠʩʦʣ ʢʦʿʠ ʿʝ ʬʦʨʤʠʨʘʥ ʥʘ ʝʨʫʧʪʠʚʥʠʤ ʩʪʝʥʘʤʘ, ʿʘʚˀʘ ʩʝ ʦʢʦ ɹʦˀʝʚʮʘ ʠ ɹʦʨʘ. 

ɿʘʫʟʠʤʘ 10,68% ʫʢʫʧʥʝ ʧʦʚʨʰʠʥʝ. 

ɽʫʪʨʠʯʥʦ ʩʤʝʹʝ ʟʝʤˀʠʰʪʝ (ʝʫʪʨʠʯʥʠ ʢʘʤʙʠʩʦʣ) ʿʝ ʚʝʦʤʘ ʨʘʩʧʨʦʩʪʨʘˁʝʥʦ, ʟʘʫʟʠʤʘ 

ʦʢʦ 19% ʧʦʚʨʰʠʥʝ. ʅʘʿʚʝ˂ʝ ʧʦʚʨʰʠʥʝ ʩʫ ʥʘ ʿʝʟʝʨʩʢʠʤ ʩʝʜʠʤʝʥʪʠʤʘ, ʥʘ ʙʨʝʞʫˀʢʘʩʪʠʤ 

ʠ ʜʝʣʠʤʠʯʥʦ ʨʘʚʥʠʤ ʪʝʨʝʥʠʤʘ ʐʫʤʘʜʠʿʝ ʠ ʫ ʙʘʩʝʥʫ ɺʝʣʠʢʝ ʄʦʨʘʚʝ. ʇʦʨʝʜ ʪʦʛʘ, 
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ʬʦʨʤʠʨʘ ʩʝ ʠ ʥʘ ʜʨʫʛʠʤ ʛʝʦʣʦʰʢʠʤ ʩʫʧʩʪʨʘʪʠʤʘ, ʥʘ ʣʝʩʫ, ʘʣʫʚʠʿʘʣʥʠʤ ʩʝʜʠʤʝʥʪʠʤʘ, 

ʬʣʠʰʫ ʠ ʧʝʰʯʘʨʠʤʘ, ʤʝʪʘʤʦʨʬʥʠʤ, ʥʝʫʪʨʘʣʥʠʤ ʠ ʙʘʟʠʯʥʠʤ ʝʨʫʧʪʠʚʥʠʤ ʩʪʝʥʘʤʘ 

(ʘʥʜʝʟʠʪʫ, ʛʘʙʨʫ, ʜʠʿʘʙʘʟʫ, ʙʠʦʪʠʪʩʢʦʤ ʛʥʘʿʩʫ, ʬʠʣʠʪʫ ʠ ʘʤʬʠʙʦʣʠʪʫ). ʄʝʩʪʠʤʠʯʥʦ ʿʝ ʫ 

ʢʦʤʧʣʝʢʩʫ ʩʘ ʨʘʥʢʝʨʦʤ. 

ʊʘʙʝʣʘ 3. ɿʘʩʪʫʧʝˀʥʦʩʪ ʪʠʧʦʚʘ ʟʝʤˀʠʰʪʘ 

ʊʠʧʦʚʠ ʟʝʤˀʠʰʪʘ 
ʇʦʚʨʰʠʥʘ 

(km
2
) 

ʇʦʚʨʰʠʥʘ 

(%) 

ʏʝʨʥʦʟʝʤ 676,79 2,32 

ʉʦʣʦʥʯʘʢ ʠ ʩʦʣʦʥʝʮ 21,53 0,07 

ʍʫʤʦʬʣʫʚʠʩʦʣ 657,62 2,26 

ʍʫʤʦʛʣʝʿ ʠ ʝʫʛʣʝʿ 399,61 1,37 

ʌʣʫʚʠʩʦʣ 2586,58 8,87 

ʂʦʣʫʚʠʿʫʤ 431,94 1,48 

ɸʨʝʥʦʩʦʣ ʠ ʩʠʨʦʟʝʤ ʥʘ ʧʝʩʢʫ 184,44 0,63 

ɺʝʨʪʠʩʦʣ 3114,84 10,68 

ɼʠʩʪʨʠʯʥʠ ʢʘʤʙʠʩʦʣ ʠ ʤʝʩʪʠʤʠʯʥʦ ʨʘʥʢʝʨ 2934,65 10,06 

ɽʫʪʨʠʯʥʠ ʢʘʤʙʠʩʦʣ ʠ ʤʝʩʪʠʤʠʯʥʦ ʨʘʥʢʝʨ 5756,03 19,74 

ʇʩʝʫʜʦʛʣʝʿ 760,22 2,61 

ʃʫʚʠʩʦʣ ʠ ʟʝʤˀʠʰʪʘ ʫ ʣʝʩʠʚʠʨʘˁʫ 2086,15 7,15 

ʂʘʣʢʦʤʝʣʘʥʦʩʦʣ, ʩʠʨʦʟʝʤ, ʣʠʪʦʩʦʣ ʥʘ ʢʨʝʯˁʘʢʫ 2322,22 7,96 

ʂʘʣʢʦʢʘʤʙʠʩʦʣ ʠ ʢʘʣʢʦʤʝʣʘʥʦʩʦʣ 608,55 2,09 

ʈʘʥʢʝʨ, ʩʠʨʦʟʝʤ, ʣʠʪʦʩʦʣ ʥʘ ʰʢʨʠˀʮʠʤʘ ʠ ʛʥʘʿʩʫ 3020,10 10,36 

ʈʘʥʢʝʨ, ʩʠʨʦʟʝʤ, ʣʠʪʦʩʦʣ ʥʘ ʘʥʜʝʟʠʪʫ, ʜʘʮʠʪʫ, ʪʫʬʫ 399,20 1,37 

ʈʘʥʢʝʨ, ʩʠʨʦʟʝʤ, ʣʠʪʦʩʦʣ ʥʘ ʩʝʨʧʝʥʪʠʥʫ ʠ ʙʘʟʠʯʥʠʤ ʩʪʝʥʘʤʘ 131,51 0,45 

ʈʘʥʢʝʨ, ʩʠʨʦʟʝʤ, ʣʠʪʦʩʦʣ ʥʘ ʧʝʰʮʘʨʫ, ʬʣʠʰʫ ʠ ʨʦʞʥʘʮʠʤʘ 1245,75 4,27 

ʈʘʥʢʝʨ, ʩʠʨʦʟʝʤ, ʣʠʪʦʩʦʣ ʥʘ ʛʨʘʥʠʪʫ, ʛʨʘʥʦʜʠʦʨʠʪʫ, 

ʢʚʘʨʮʣʘʪʠʪʫ 

736,91 2,53 

ʈʝʥʜʟʠʥʘ, ʩʠʨʦʟʝʤ ʠ ʣʠʪʦʩʦʣ ʥʘ ʢʘʨʙʦʥʘʪʥʠʤ ʩʫʧʩʪʨʘʪʠʤʘ 1087,37 3,73 

ʋʢʫʧʥʦ: 29162 100 

 

ʉʤʝʹʝ ʢʠʩʝʣʦ ʟʝʤˀʠʰʪʝ (ʜʠʩʪʨʠʯʥʠ ʢʘʤʙʠʩʦʣ) ʯʠʥʠ ʦʢʦ 10% ʫʢʫʧʥʝ ʧʦʚʨʰʠʥʝ. 

ʆʙʨʘʟʦʚʘʥʦ ʿʝ ʥʘ ʢʠʩʝʣʠʤ ʩʠʣʠʢʘʪʥʠʤ ʩʪʝʥʘʤʘ - ʰʢʨʠˀʮʠʤʘ, ʧʝʰʯʘʨʘʤʘ ʠ ʢʠʩʝʣʠʤ 

ʝʨʫʧʪʠʚʥʠʤ ʩʪʝʥʘʤʘ (ʛʨʘʥʠʪ, ʛʨʘʥʦʜʠʦʨʠʪ, ʜʘʮʠʪ, ʧʝʛʤʘʪʠʪ ʠ ʜʨ). ɱʘʚˀʘ ʩʝ 

ʩʝʚʝʨʦʠʩʪʦʯʥʦʿ ʉʨʙʠʿʠ, ʥʘ ʎʨʥʦʤ ʚʨʭʫ, ʢʘʦ ʠ ʦʢʦ ʂʫʯʝʚʘ, ʟʘʪʠʤ ʩʘ ʦʙʝ ʩʪʨʘʥʝ ɱʫʞʥʝ 

ʄʦʨʘʚʝ ʩʚʝ ʜʦ ʛʨʘʥʠʮʝ ʧʨʝʤʘ ʄʘʢʝʜʦʥʠʿʠ, ʦʢʦ ʂʫʨʰʫʤʣʠʿʝ, ʠ ʥʘ ʥʠʞʠʤ ʜʝʣʦʚʠʤʘ 

ʉʪʘʨʝ ʧʣʘʥʠʥʝ.  

ʀʣʠʤʝʨʠʟʦʚʘʥʦ ʟʝʤˀʠʰʪʝ (ʣʫʚʠʩʦʣ) ʠ ʟʝʤˀʠʰʪʝ ʫ ʣʝʩʠʚʠʨʘˁʫ ʿʝ ʟʝʤˀʠʰʪʝ ʫ ʢʦʤʝ 

ʩʝ ʦʜʚʠʿʘ ʧʨʦʮʝʩ  ʠʩʧʠʨʘˁʘ ʛʣʠʥʝ, ʘ ʬʦʨʤʠʨʘ ʩʝ ʥʘʿʯʝʰ˂ʝ ʥʘ ʥʠʞʠʤ ʨʘʚʥʠʤ ʠ ʙʣʘʛʦ 

ʪʘʣʘʩʘʩʪʠʤ ʙʨʝʞʫˀʢʘʩʪʠʤ ʪʝʨʝʥʠʤʘ, ʥʘ ʥʝʦʛʝʥʠʤ ʿʝʟʝʨʩʢʠʤ, ʘʣʫʚʠʿʘʣʥʠʤ, ʝʦʣʩʢʠʤ ʠ 

ʜʝʣʫʚʠʿʘʣʥʠʤ ʩʝʜʠʤʝʥʪʠʤʘ. ʄʦʞʝ ʩʝ, ʤʝʹʫʪʠʤ ʥʘ˂ʠ ʠ ʥʘ ʚʝ˂ʠʤ ʥʘʜʤʦʨʩʢʠʤ ʚʠʩʠʥʘʤʘ, 

ʯʘʢ ʠ ʥʘ ʚʠʩʦʦʢʠʤ ʧʣʘʥʠʥʘʤʘ, ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʩʪʝʥʘʤʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʿʝʜʨʝ ʢʨʝʯˁʘʢʝ. 

ʅʘʿʚʝ˂ʝ ʧʦʚʨʰʠʥʝ ʩʫ ʫ ʙʘʩʝʥʫ ɺʝʣʠʢʝ ʄʦʨʘʚʝ ʠ ʫ ʂˀʫʯʫ. ʏʠʥʠ 7,15% ʫʢʫʧʥʝ 

ʧʦʚʨʰʠʥʝ. 
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ʇʩʝʫʜʦʛʣʝʿ ʿʝ ʟʝʤˀʠʰʪʝ ʢʦʿʝ ʦʜʣʠʢʫʿʝ ʟʘʜʨʞʘʚʘˁʝ ʚʦʜʝ ʫ ʛʦʨˁʝʤ ʜʝʣʫ ʧʨʦʬʠʣʘ ʪʦʢʦʤ 

ʜʝʣʘ ʛʦʜʠʥʝ. ɿʘʫʟʠʤʘ 2,61%. ʋ ʠʩʪʦʯʥʦʤ ʜʝʣʫ ʩʝ ʥʘʣʘʟʠ ʦʢʦ ʂʫʯʝʚʘ, ʉʘʣʘʰʘ ʠ ʂʣʘʜʦʚʘ 

ʠ ʥʘ ɺʝʣʠʢʦʤ ʛʨʝʙʝʥʫ, ʘ ʥʘ ʿʫʛʫ ʫ ʧʦʜʥʦʞʿʫ ʉʫʚʝ ʧʣʘʥʠʥʝ ʠ ʫ ʃʝʩʢʦʚʘʯʢʦʿ ʢʦʪʣʠʥʠ, ʥʘ 

ʨʘʟʣʠʯʠʪʠʤ ʧʦʜʣʦʛʘʤʘ. ʋʛʣʘʚʥʦʤ ʩʝ ʥʘʣʘʟʠ ʥʘ ʿʝʟʝʨʩʢʠʤ, ʨʝʯʥʠʤ ʠ ʜʠʣʫʚʠʿʘʣʥʠʤ 

ʪʝʨʘʩʘʤʘ, ʤʘʜʘ ʤʦʞʝ ʙʠʪʠ ʠ ʥʘ ʜʨʫʛʠʤ ʩʫʧʩʪʨʘʪʠʤʘ.  

ʂʨʝʯˁʘʯʢʠ ʪʝʨʝʥʠ ʧʦʜ ʿʝʜʨʠʤ, ʯʚʨʩʪʠʤ ʢʨʝʯˁʘʮʠʤʘ ʟʘʫʟʠʤʘʿʫ ʟʥʘʪʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʫ 

ʠʩʪʦʯʥʦʿ ʉʨʙʠʿʠ, ʦʢʦ 10% ʫʢʫʧʥʝ ʧʦʚʨʰʠʥʝ. ɿʦʥʘ ʢʨʝʯˁʘʢʘ ʧʦʯʠˁʝ ʦʜ ɼʫʥʘʚʘ ʢʦʜ 

ɫʝʨʜʘʧʘ, ʧʘ ʩʝ ʥʘʩʪʘʚˀʘ ʩʢʦʨʦ ʥʝʧʨʝʢʠʜʥʦ ʥʘ ʿʫʛ ʜʦ ɼʠʤʠʪʨʦʚʛʨʘʜʘ, ʰʠʨʝ˂ʠ ʩʝ ʫ 

ʨʝʿʦʥʫ ʍʦʤʦˀʩʢʠʭ ʧʣʘʥʠʥʘ ʠ ɹʝˀʘʥʠʮʝ, ʟʘʪʠʤ ʦʢʦ ʆʟʨʝʥʘ, ʈʪˁʘ, ʊʫʧʠʞʥʠʮʝ, 

ʉʚʨˀʠʰʢʠʭ ʧʣʘʥʠʥʘ ʠ ɹʝʣʝ ʇʘʣʘʥʢʝ. ʅʘ ʢʨʝʯˁʘʮʠʤʘ ʩʝ ʦʙʨʘʟʫʿʫ ʣʠʪʦʩʦʣʠ, 

ʢʨʝʯˁʘʯʢʘ ʮʨʥʠʮʘ (ʢʘʣʢʦʤʝʣʘʥʦʩʦʣ), ʘ ʥʘ ʨʘʚʥʦʤ, ʙʣʘʛʦ ʥʘʛʥʫʪʦʤ ʪʝʨʝʥʫ, ʠʣʠ ʫ 

ʫʚʘʣʘʤʘ, ʟʘʰʪʠ˂ʝʥʠʤ ʚʝʛʝʪʘʮʠʿʦʤ, ʜʫʙʝˀ ʟʝʤˀʠʰʪʝ - ʢʨʝʯˁʘʯʢʦ-ʜʦʣʦʤʠʪʥʠ 

ʢʘʤʙʠʩʦʣ (ʢʘʣʢʦʢʘʤʙʠʩʦʣ).  

 

 
ʂʘʨʪʘ 6. ʇʝʜʦʣʦʰʢʘ ʢʘʨʪʘ ʠʩʪʦʯʥʝ ʉʨʙʠʿʝ (ʀʥʩʪʠʪʫʪ ʟʘ ʟʝʤˀʠʰʪʝ, 2013) 

ʅʘ ʨʘʩʪʨʝʩʠʪʠʤ ʩʠʣʠʢʘʪʥʦ - ʢʘʨʙʦʥʘʪʥʠʤ ʩʫʧʩʪʨʘʪʠʤʘ, ʢʦʿʠ ʩʘʜʨʞʝ ʧʨʝʢʦ 20% CaCO3, 

ʥʘ ʤʝʢʠʤ ʣʘʧʦʨʦʚʠʪʠʤ ʢʨʝʯˁʘʮʠʤʘ, ʬʣʠʰʫ, ʣʝʩʫ ʠ ʣʝʩʦʣʠʢʠʤ ʩʝʜʠʤʝʥʪʠʤʘ, ʥʘʩʪʘʿʝ 

ʟʝʤˀʠʰʪʝ ʪʠʧʘ ʨʝʥʜʟʠʥʘ. ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʦʜʣʦʛʝ ʠʤʘ ʨʘʟʣʠʯʠʪʫ ʪʝʢʩʪʫʨʫ ʠ ʚʦʜʥʦ-

ʚʘʟʜʫʰʥʝ ʦʩʦʙʠʥʝ. ɺʝ˂ʠ ʢʦʤʧʣʝʢʩʠ ʩʫ ʦʢʦ ʅʝʛʦʪʠʥʘ ʠ ʿʫʞʥʦ ʦʜ ʂˁʘʞʝʚʮʘ ʢʘ ʈʠˁʩʢʠʤ 

ʧʣʘʥʠʥʘʤʘ, ʘ ʟʘʪʠʤ ʠʩʪʦʯʥʦ ʫ ʰʠʨʝʤ ʧʦʜʨʫʯʿʫ ʦʢʦ ʪʦʢʘ ʅʠʰʘʚʝ (ʢʘʨʪʘ 6). ɿʘʿʝʜʥʦ ʩʘ 

ʩʠʨʦʟʝʤʦʤ ʠ ʣʠʪʦʩʦʣʦʤ ʟʘʫʟʠʤʘ 3,73% ʧʦʚʨʰʠʥʝ. 

ʋ ʠʩʪʦʯʥʦʿ ʉʨʙʠʿʠ ʚʝʣʠʢʝ ʧʦʚʨʰʠʥʝ ʟʘʫʟʠʤʘʿʫ ʩʠʣʠʢʘʪʥʝ ʩʪʝʥʝ, ʢʠʩʝʣʝ, ʥʝʫʪʨʘʣʥʝ ʠ 

ʙʘʟʠʯʥʝ. ʅʘ ʦʚʠʤ ʩʫʧʩʪʨʘʪʠʤʘ ʩʝ ʬʦʨʤʠʨʘ ʚʠʰʝ ʪʠʧʦʚʘ ʟʝʤˀʠʰʪʘ. ʇʨʝʦʚʣʘʹʫʿʫ 
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ʟʝʤˀʠʰʪʘ ʪʠʧʘ ʨʘʥʢʝʨ, ʣʠʪʦʩʦʣ, ʩʠʨʦʟʝʤ, ʘ ʥʘ ʙʣʘʞʠʤ ʥʘʛʠʙʠʤʘ ʠ ʨʘʚʥʠʤ ʪʝʨʝʥʠʤʘ 

ʬʦʨʤʠʨʘʿʫ ʩʝ ʠ ʢʘʤʙʠʯʥʘ ʟʝʤˀʠʰʪʘ, ʨʝʹʝ ʣʫʚʠʩʦʣʠ. ɼʦʤʠʥʘʥʪʘʥ ʪʠʧ ʟʝʤˀʠʧʪʘ ʿʝ 

ʭʫʤʫʩʥʦ-ʩʠʣʠʢʘʪʥʦ ʟʝʤˀʠʰʪʝ (ʨʘʥʢʝʨ), ʢʦʿʠ ʩʝ ʬʦʨʤʠʨʘ ʥʘ ʥʘʛʠʙʠʤʘ ʛʜʝ ʧʨʦʮʝʩʠ 

ʝʨʦʟʠʿʝ, ʠʣʠ ʢʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ ʦʥʝʤʦʛʫ˂ʘʚʘʿʫ ʜʘˀʫ ʛʝʥʝʟʫ ʟʝʤˀʠʰʪʘ ʢʘ ʢʘʤʙʠʩʦʣʠʤʘ. 

ʈʘʥʢʝʨ ʥʘ ʢʠʩʝʣʠʤ ʤʘʛʤʘʪʩʢʠʤ ʩʪʝʥʘʤʘ ï ʛʨʘʥʠʪʫ, ʛʨʘʥʦʜʠʦʨʠʪʫ, ʢʚʘʨʮʣʘʪʠʪʫ, 

ʥʘʣʘʟʠ ʩʝ ʥʘ ʧʦʜʨʫʯʿʫ ʂʦʩʤʘʿʘ, ʢʦʜ ɼʦʙʨʝ ʠ ʄʘʿʜʘʥʧʝʢʘ, ʘ ʟʥʘʪʥʝ ʧʦʚʨʰʠʥʝ ʟʘʫʟʠʤʘ ʥʘ 

ʿʫʛʫ ʟʝʤˀʝ, ʥʘ ʛʨʘʥʦʜʠʦʨʠʪʠʤʘ ɹʫʿʘʥʦʚʮʘ ʠ ʉʫʨʜʫʣʠʮʝ ʠ ʢʦʜ ɹʦʩʠʣʝʛʨʘʜʘ. ɿʘʿʝʜʥʦ ʩʘ 

ʩʠʨʦʟʝʤʦʤ ʠ ʣʠʪʦʩʦʣʦʤ ʯʠʥʠ 2,53% ʧʦʚʨʰʠʥʝ. 

ʈʘʥʢʝʨ ʥʘ ʤʘʩʠʚʠʤʘ ʠ ʪʫʬʫ ʘʥʜʝʟʠʪʘ ʠ ʜʘʮʠʪʘ ʩʝ ʥʘʣʘʟʠ ʫ ʧʦʜʨʫʯʿʫ ʦʢʦ ɹʦʨʘ ʠ 

ɹʦˀʝʚʮʘ, ʟʘʪʠʤ ʥʘ ʏʝʤʝʨʥʠʢʫ ʢʦʜ ʉʫʨʜʫʣʠʮʝ, ʥʘ ʈʘʜʘʥ ʧʣʘʥʠʥʠ, ʿʫʞʥʦ ʦʜ 

ɼʠʤʠʪʨʦʚʛʨʘʜʘ ʠ ɺʨʘˁʘ, ʟʘʪʠʤ ʥʘ ʂʦʧʘʦʥʠʢʫ. ʏʝʩʪʦ ʿʝ ʫ ʢʦʤʧʣʝʢʩʫ ʩʘ ʢʠʩʝʣʠʤ ʩʤʝʹʠʤ 

ʟʝʤˀʠʰʪʝʤ ʢʦʿʝ ʿʝ ʦʙʨʘʟʦʚʘʥʦ ʥʘ ʦʚʦʤ ʩʫʧʩʪʨʘʪʫ. ɿʘʿʝʜʥʦ ʩʘ ʩʠʨʦʟʝʤʦʤ ʠ ʣʠʪʦʩʦʣʦʤ 

ʟʘʫʟʠʤʘ  1,37% ʫʢʫʧʥʝ ʧʦʚʨʰʠʥʝ. 

ʋ ʠʩʪʦʯʥʦʿ ʉʨʙʠʿʠ ʨʘʥʢʝʨ ʥʘ ʩʝʨʧʝʥʪʠʥʫ ʠ ʙʘʟʠʯʥʠʤ ʩʪʝʥʘʤʘ ʿʝ ʨʘʩʧʨʦʩʪʘˁʘʥ ʤʘʣʦ, 

ʦʢʦ 0,5%, ʤʝʩʪʠʤʠʯʥʦ ʥʘ ʧʣʘʥʠʥʠ ɼʝʣʠ ɱʦʚʘʥ ʠ ʂʦʧʘʦʥʠʢʫ. ʈʘʥʢʝʨ ʥʘ ʛʘʙʨʫ ʿʝ ʠʟʜʚʦʿʝʥ 

ʥʘ ʧʣʘʥʠʥʠ ɼʝʣʠ ɱʦʚʘʥ ʠ  ʉʪʘʨʦʿ ʧʣʘʥʠʥʠ ʠʩʪʦʯʥʦ ʦʜ ʂˁʘʞʝʚʮʘ, ʥʘ ʧʣʘʥʠʥʠ ʈʫʿ ʠ 

ʄʠʣʝʚʩʢʠʤ ʧʣʘʥʠʥʘʤʘ ʩʝʚʝʨʥʦ ʦʜ ɹʦʩʠʣʝʛʨʘʜʘ.  

ʈʘʥʢʝʨ ʥʘ ʧʝʰʯʘʨʫ ʠ ʬʣʠʰʫ ʯʠʥʠ 4,27% ʫʢʫʧʥʝ ʧʦʚʨʰʠʥʝ. ʈʘʥʢʝʨ ʥʘ ʬʣʠʰʫ ʿʝ 

ʨʘʩʧʨʦʩʪʨʘˁʝʥ ʥʘ ʂʦʧʘʦʥʠʢʫ, ʦʢʦ ʂʨʝʧʦˀʠʥʘ ʠ ʿʫʞʥʦ ʦʜ ʉʘʣʘʰʘ, ʟʘʪʠʤ ʿʫʞʥʦ ʦʜ 

ʇʠʨʦʪʘ. ʇʝʰʯʘʨʠ ʩʫ ʜʦʩʪʘ ʟʘʩʪʫʧˀʝʥʠ, ʧʦʩʝʙʥʦ ʮʨʚʝʥʠ ʧʝʨʤʩʢʠ ʧʝʰʯʘʨʠ. ʅʘʣʘʟʝ ʩʝ 

ʢʦʜ ʂʨʝʧʦˀʠʥʘ, ʧʘ ʩʚʝ ʜʦ ʇʘʨʘ˂ʠʥʘ, ʢʦʜ ʂˁʘʞʝʚʮʘ, ʥʘ ʉʪʘʨʦʿ ʧʣʘʥʠʥʠ.  

ʐʢʨʠˀʮʠ ʨʘʟʣʠʯʠʪʦʛ ʩʘʩʪʘʚʘ ʠ ʛʥʘʿʩ ʟʘʫʟʠʤʘʿʫ ʟʥʘʪʥʝ ʧʦʚʨʰʠʥʝ ʫ ʠʩʧʠʪʠʚʘʥʦʤ 

ʧʦʜʨʫʯʿʫ. ʅʘʣʘʟʝ ʩʝ ʿʫʞʥʦ ʦʜ ɼʦˁʝʛ ʄʠʣʘʥʦʚʮʘ, ʥʘ ʉʪʘʨʦʿ ʧʣʘʥʠʥʠ, ʘ ʚʝʣʠʢʠ 

ʢʦʤʧʣʝʢʩʠ ʩʫ ʿʫʞʥʦ ʦʜ ʅʠʰʘ. ɼʦʤʠʥʘʥʪʘʥ ʪʠʧ ʟʝʤˀʠʰʪʘ ʿʝ ʨʘʥʢʝʨ, ʢʦʿʠ ʩʘ  ʩʠʨʦʟʝʤʦʤ 

ʠ ʣʠʪʦʩʦʣʦʤ ʟʘʫʟʠʤʘ  10,36% ʫʢʫʧʥʝ ʧʦʚʨʰʠʥʝ.  

 

5.4. ʅʘʯʠʥ ʢʦʨʠʰ˂ʝˁʘ ʟʝʤˀʠʰʪʘ 

ʐʠʨʦʢʝ, ʧʨʦʩʪʨʘʥʝ ʜʦʣʠʥʝ ʨʝʢʘ ɺʝʣʠʢʝ, ɱʫʞʥʝ ʄʦʨʘʚʝ ʠ ʊʠʤʦʢʘ ʯʠʥʝ ʦʙʨʘʜʠʚʘ ʠ 

ʧʦˀʦʧʨʠʚʨʝʜʥʘ ʟʝʤˀʠʰʪʘ ʫ 26,13 % ʠʩʧʠʪʠʚʘʥʦʛ ʧʦʜʨʫʯʿʘ ʩʘ ʢʦʤʧʣʝʢʩʠʤʘ 

ʢʫʣʪʠʚʠʩʘʥʠʭ ʧʘʨʮʝʣʘ. ʇʦʚʨʰʠʥʝ ʧʨʝʢʨʠʚʝʥʝ ʚʠʥʦʛʨʘʜʠʤʘ ʟʘʫʟʠʤʘʿʫ 0,15 % ʜʦʢ ʩʝ 

ʟʘʩʘʜʠ ʚʦʘ˂ ʿʘʚˀʘʿʫ ʥʘ ʧʦʚʨʰʠʥʠ ʦʜ 0,62 % (ʪʘʙ. 4). ʇʨʝʦʚʣʘʜʘʚʘʿʫ ʫ ʩʝʚʝʨʥʦʤ ʜʝʣʫ 

ʠʩʧʠʪʠʚʘʥʦʛ ʧʦʜʨʫʯʿʘ, ʦʜʥʦʩʥʦ ʫ ʦʧʰʪʠʥʘʤʘ ʉʤʝʜʝʨʝʚʦ, ɺʝʣʠʢʘ ʇʣʘʥʘ ʠ ʜʦʣʠʥʠ 

ʄʦʨʘʚʝ. ʀʩʪʘʢʥʫʪʝ ʮʝʣʠʥʝ ʫ ʜʦʣʠʥʘʤʘ ʧʦʤʝʥʫʪʠʭ ʨʝʢʘ ʯʠʥʝ ʠ ʨʘʟʚʠʿʝʥʝ ʪʝʨʠʪʦʨʠʿʝ 

ʥʠʞʠʭ ʥʘʜʤʦʨʩʢʠʭ ʚʠʩʠʥʘ ʩʘ ʢʦʥʮʝʥʪʨʘʮʠʿʦʤ ʚʝ˂ʠʭ ʛʨʘʜʦʚʘ ʢʘʦ ʰʪʦ ʩʫ ɹʝʦʛʨʘʜ, 

ʉʤʝʜʝʨʝʚʦ, ɿʘʿʝʯʘʨ, ʃʝʩʢʦʚʘʮ ʠ ɺʨʘˁʝ ʩʘ ˁʠʭʦʚʠʤ ʠʥʜʫʩʪʨʠʿʩʢʠʤ ʟʦʥʘʤʘ.  

ʆʙʣʘʩʪʠ ʧʣʘʥʠʥʩʢʠʭ ʥʘʜʤʦʨʩʢʠʭ ʚʠʩʠʥʘ ʠʩʪʠʯʫ ʩʝ ʩʘ ʥʘʿʚʝ˂ʠʤ ʧʨʦʮʝʥʪʦʤ 

ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʣʠʩʪʦʧʘʥʠʭ ʰʫʤʘ ʦʜ 37,51 % ʠʩʧʠʪʠʚʘʥʦʛ ʧʦʜʨʫʯʿʘ (ʢʘʨʪʘ 7). 

ʏʝʪʠʥʘʨʩʢʝ ʰʫʤʝ ʠ ʟʘʿʝʜʥʠʮʝ ʧʘʰˁʘʢʘ ʠ ʧʨʠʨʦʜʥʠʭ ʪʨʘʚˁʘʢʘ ʟʘʿʝʜʥʦ ʟʘʫʟʠʤʘʿʫ 5,01 % 

ʪʝʨʠʪʦʨʠʿʝ. ʇʦʜʨʫʯʿʝ ʧʣʘʥʠʥʘ ʆʟʨʝʥ, ʂʦʧʘʦʥʠʢ, ʉʪʘʨʘ ʇʣʘʥʠʥʘ ʠ ʈʘʜʘʥ ʧʨʝʢʨʠʚʝʥʝ ʩʫ 

ʩʘ 39,08 % ʣʠʩʪʦʧʘʜʥʠʤ, ʯʝʪʠʥʘʨʩʢʠʤ ʠ ʤʝʰʦʚʠʪʠʤ ʰʫʤʘʤʘ ʰʪʦ ʧʨʝʜʩʪʘʚˀʘ 

ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʠ ʥʘʯʠʥ ʢʦʨʠʰ˂ʝˁʘ ʟʝʤˀʠʰʪʘ ʥʘ ʠʩʧʠʪʠʚʘʥʦʤ ʧʦʜʨʫʯʿʫ. 
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ʂʘʨʪʘ 7. ʅʘʯʠʥ ʢʦʨʠʰʰ˂ʝˁʘ ʟʝʤˀʠʰʪʘ ʠʩʪʨʘʞʠʚʘʥʦʛ ʧʦʜʨʫʯʿʘ 

ʊʘʙʝʣʘ 4. ɿʘʩʪʫʧˀ ʝʥʦʩʪ ʥʘʯʠʥʘ ʢʦʨʠʰ˂ʝˁʘ ʥʘ ʠʩʪʨʘʞʠʚʘʥʦʤ ʧʦʜʨʫʯʿʫ 

ʅʘʯʠʥ ʢʦʨʠʰ˂ʝˁʘ 
ʇʦʚʨʰʠʥʘ 

(km
2
) 

ʇʦʚʨʰʠʥʘ 

(%) 

ʀʥʜʫʩʪʨʠʿʩʢʝ ʟʦʥʝ 1,31 0,0045 

ʌʘʙʨʠʢʝ 896,81 3,0753 

ʀʥʜʫʩʪʨʠʿʩʢʦ/ʢʦʤʝʨʮʠʿʘʣʥʠ ʦʙʿʝʢʪʠ  92,31 0,3165 

ʇʫʪʥʘ ʠ ʞʝʣʝʟʥʠʯʢʘ ʤʨʝʞʘ 6,02 0,0206 

ʃʫʢʝ 0,85 0,0029 

ɸʝʨʦʜʨʦʤʠ 9,16 0,0314 

ʄʝʩʪʘ ʝʢʩʧʣʘʪʘʮʠʿʝ ʤʠʥʝʨʘʣʥʠʭ ʩʠʨʦʚʠʥʘ 71,49 0,2451 

ʆʜʣʘʛʘʣʠʰʪʘ ʦʪʧʘʜʘ 13,39 0,0459 

ɻʨʘʜʠʣʠʰʪʘ 5,77 0,0198 

ɻʨʘʜʩʢʝ ʟʝʣʝʥʝ ʧʦʚʨʰʠʥʝ 19,39 0,0665 

ʉʧʦʨʪʩʢʦ ʨʝʢʨʝʘʪʠʚʥʠ ʦʙʿʝʢʪʠ 15,77 0,0541 

ʅʝʥʘʚʦʜˁʘʚʘʥʦ ʦʙʨʘʜʠʚʦ ʟʝʤˀʠʰʪʝ 3661,56 12,5559 

ɺʠʥʦʛʨʘʜʠ 42,16 0,1446 

ʇʣʘʥʪʘʞʝ ʚʦ˂ʘʢʘ ʠ ʟʨʥʘʩʪʦʛ ʚʦ˂ʘ 179,14 0,6143 

ʇʘʰˁʘʮʠ 474,64 1,6276 

ʂʦʤʧʣʝʢʩ ʢʫʣʪʠʚʠʩʘʥʠʭ ʧʘʨʮʝʣʘ 4230,89 14,5082 

ʇʨʝʪʝʞʥʦ ʧʦˀʦʧʨʠʚʨʝʜʥʦ ʟʝʤˀʠʰʪʝ ʩʘ ʚʝ˂ʠʤ 

ʧʦʜʨʫʯʿʠʤʘ ʧʨʠʨʦʜʥʝ ʚʝʛʝʪʘʮʠʿʝ  

3956,23 13,5664 

ʃʠʩʪʦʧʘʜʥʝ ʰʫʤʝ 10937,27 37,5052 

ʏʝʪʠʥʘʨʩʢʝ ʰʫʤʝ 144,38 0,4951 

ʄʝʰʘʥʝ ʰʫʤʝ 313,05 1,0735 
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ʇʨʠʨʦʜʥʠ ʪʨʘʚˁʘʮʠ 843,61 2,8928 

ʐʫʤʩʢʝ ʤʦʯʚʘʨʝ 0,60 0,0020 

ʅʠʩʢʦ ʨʘʩʪʠˁʝ 0,67 0,0023 

ʇʨʝʣʘʟʥʦ ʧʦʜʨʫʯʿʝ ʰʫʤʘ 2938,37 10,0760 

ʇʝʩʢʦʚʠʪʘ ʧʦʜʨʫʯʿʘ 4,26 0,0146 

ɻʦʣʝʪʠ 2,78 0,0095 

ʇʦʣʫʛʦʣʝʪʠ 37,03 0,1270 

ʀʟʛʦʨʝʣʘ ʧʦʜʨʫʯʿʘ 5,42 0,0186 

ʂʦʧʥʝʥʝ ʤʦʯʚʘʨʝ 23,93 0,0821 

ɺʦʜʦʪʦʮʠ 194,92 0,6684 

ɺʦʜʝʥʝ ʧʦʚʨʰʠʥʝ 38,59 0,1323 

ʋʢʫʧʥʦ: 29162,00 100 

 

5.5.  ɺʝʛʝʪʘʮʠʿʘ 

ɹʠˀʥe ʟajeʜʥʠʮe ʠʤajʫ ʟʥaʯajʥʫ ʫʣoʛʫ ʫ ʧʨʦʮʝʩʫ ʩʪʚaʨaˁ a ʟeʤˀʠʰʪa, ʤaʜa ʩʫ, ʟa 

ʨaʟʣʠʢʫ oʜ ʟeʤˀʠʰʪa ʢoje ʧoʩeʜʫje ʩʚojʩʪʚo ʧeʜoʛeʥeʪʩʢe ʠʥeʨʮʠje, ʙʠˀʥe ʟajeʜʥʠʮe 

ʟʥaʯajʥo ʜʠʥaʤʠʯʥʠje ʠ ʙʨʞe ʧoʜʣoʞʥe ʧʨoʤeʥaʤa. ʇʨoʤeʥe ʙʠˀʥʠʭ ʟajeʜʥʠʮa ʟaʚʠʩe 

oʜ ʚʠ eh ʝʢʦʣʦʰʢʠʭ ʯʠʥʠʣaʮa, ʧʨe ʩʚeʛa oʜ ʢʣʠʤe, a ʟʥaʯajʥʠʤ ʜeʣoʤ ʠ oʜ aʢʪʠʚʥoʩʪʠ 

ʯoʚeʢa: ʢʨʯeˁ e h ʫʤa, ʨaʟoʨaʚaˁ e ʧah aˁʢa, ʥʝʦʜʛʦʚʘʨʘʿʫ˂ʠ ʥʘʯʠʥ ʢʦʨʠʰ˂ʝˁʘ ʠ ʜʨ. 

ɺeʛeʪaʮʠja ʠʩʧʠʪʠʚʘʥʦʛ ʧʦʜʨʫʯʿʘ  ʿʝ ʚʝʦʤʘ ʨʘʟʥʦʚʨʩʥʘ ʠ ʙʣʠʩʢo ʧoʚeʟaʥa ʩa oʙʣʠʮʠʤa 

ʨeˀ eʬa. ʄʦʛʫ ʩʝ ʠʟʜʚʦʿʠʪʠ ʩʣeʜe˂ʠ ʪʠʧoʚʠ ʚeʛeʪaʮʠje: ʚeʛeʪaʮʠja ʤoʯʚaʨa, ʚeʛeʪaʮʠja 

ʜoʣʠʥʩʢʠʭ ʣʠʚʘʜʘ, ʚʝʛʝʪʘʮʠʿʘ ʙʨʜʩʢʠʭ ʠ ʧʣʘʥʠʥʩʢʠʭ ʣʠʚaʜa ʠ ʧaʰˁaʢa ʠ ʚeʛeʪaʮʠja 

ʰʫʤa. ɼʝʪʘˀʥʠ ʦʧʠʩ ʚʝʛʝʪʘʮʠʿʝ ʜʘʣʠ ʩʫ  ʅʠʢʦʜʠʿʝʚʠ˂ (1970), ɸʥʪʦʥʦʚʠ˂ ʠ ʩʘʨ. (1974, 

2008).  

ʋ ʠʩʪʦʯʥʦʿ ʉʨʙʠʿʠ, ʢʘʦ ʠ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʮʝʣʝ ʟʝʤˀʝ, ʫ ʨeʯʥʠʤ ʜoʣʠʥaʤa ʠ 

ʙʨʝʞʫˀʢʘʩʪʠʤ ʧoʜʨʫʯjʠʤa ʟaʩʪʫʧˀeʥa je ʥajʠʥʪeʥʟʠʚʥʠja oʙʨaʜa ʟeʤˀʠʰʪa, ʟʙoʛ ʯeʛa 

ʩe ʨʝʪʢʦ ʩʨe˂ ʫ aʫʪoʭʪoʥe ʙʠˀʥe ʟajeʜʥʠʮe. ʇʦʩʪʦʿʝ ʫ ʚʠʜʫ ʤaˁ ʠʭ ʟaʙʨaʥa ʠʣʠ ʙʨaˁ eʥʠʭ 

ʣʠʚaʜa ʠ ʧah aˁʢa. ʋ ʧʣaʥʠʥʩʢoʤ ʧoʜʨʫʯjʫ ʿʝ ʜʝʦ ʧʨʚoʙʠʪʥʠʭ ʰʫʤʘ ʧoʩeʯeʥ ʠ 

ʧʨeʪʚoʨeʥ ʫ oʨaʥʠʮe, ʢao ʠ ʥeʢʠ ʧah aˁʮʠ. Mé ʫʪʠʤ, ʠ ʪe oʨaʥʠʮe ʩʫ ʫ ʚeʣʠʢoj ʤeʨʠ 

ʥaʧʫʰʪeʥe ʠ ʧʨeʚeʜeʥe ʫ ʩʣaʙe ʧah aˁʢe, a ʥeʧʨaʚʠʣʥa oʙʨaʜa ʠ eʨoʟʠja ʜoʚeʣa je ʜo 

oʜʥo ehˁ a ʧʣoʜʥoʛ ʧoʚʨʰʠʥʩʢoʛ ʩʣoja. 

Moʯʚaʨʥa ʚeʛeʪaʮʠja 

Moʯʚaʨʥa ʚeʛeʪaʮʠja ʩe jaʚ ʘˀ ʥʘ ʥajʥʠʞʠʤ ʪeʨeʥʠʤa ʧoʨeʜ ʨeʯʥʠʭ ʪoʢoʚa, ʛʜʝ ʿʝ ʚʠʩʦʢ 

ʥʠʚʦ ʧʦʜʟʝʤʥʝ ʚʦʜʝ, ʫ ʤoʯʚaʨaʤa ʠ ʙaʨaʤa. ʇoʚʨʰʠʥe ʧoʜ oʚʠʤ ʪʠʧoʤ ʚeʛeʪaʮʠje ʥʠʩʫ 

ʚeʣʠʢe, a ʧoʩeʙʥo ʩʫ ʨeʜʫʢoʚaʥe ʧoʩʣe ʧʨoʢoʧaʚaˁ a ʢaʥaʣʩʢe ʤʨeʞe ʠ ʨeʛʫʣaʮʠje 

ʨeʯʥʠʭ ʪoʢoʚa. ʅajʯeh ˂ʠ ʧʨeʜʩʪaʚʥʠʢ ʦʚʝ ʚeʛeʪaʮʠje ʫ ʧoʜʨʫʯjʫ ʠʩʪoʯʥe ʉʨʙʠje je 

ʬʠʪoʮeʥoʟa Scirpeto-Phragmitetum, ʢʦʿʦʿ ʧoʛoʜʫje ʚe˂ a ʚʣaʞʥoʩʪ ʠ ʟʘʜʨʞʘʚʘˁʝ ʚoʜe ʫ 

ʪoʢʫ ʛoʜʠʥe. ʇoʩeʙʥo ʩʝ ʠʩʪʠʯʫ: Scirpus lacuster ( ehʚaʨ), ʢojʠ ʩe ʩʨe˂ e ʫ ʚe˂ ʠʤ ʙaʨʩʢʠʤ 

ʜʫʙʠʥaʤa  ʠ Phragmites communis (ʪʨʩʢa), ʢaʨaʢʪeʨʠʩʪʠʯʥa ʟa ʧʣʠ˂e ʜeʣoʚe ʙaʨa, ʢoje 

ʣeʪʠ ʧʨeʩʫʰʫjʫ. ʋ oʚʫ aʩoʮʠjaʮʠjʫ ʩʧaʜajʫ jo  h ʠ Juncus sp. (ʟʫʢʚa), Tipha latifolia 

(ʨoʛoʟ), Tipha angustifolia, Euphorbia palustris (ʙaʨʩʢa ʤʣeʯʠʢa) ʠ ʜʨ. 

ʅa ʧʨeʣaʟʠʤa oʜ ʙaʨʩʢʠʭ ʢa oʮeʜʥʠjʠʤ ʪeʨeʥʠʤa, ʢao h ʪo ʩʫ ʚʣaʞʥe ʨʠʪʩʢe oʨaʥʠʮe ʠ 

ʥeʜoʚoˀʥo oʮé eʥa ʤʠʥeʨaʣʥo-ʙaʨʩʢa ʟeʤˀʠʰʪa, ʩʨe˂ ʫ ʩʝ ʥeʢe ʢoʨoʚʩʢe ʙʠˀʢe. Mé ʫ 
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ˁʠʤa ʩe ʠʩʪʠʯʫ Panicum crus galli (ʚeʣʠʢʠ ʤʫʭaʨ), Setaria glauca (ʤʫʭaʨ), Equisetum 

palustre (ʙaʨʩʢʠ ʨaʩʪaʚʠ˂), Heleocharis palustris (ʩʠʪʥa ʩʠʪa), Ranunculus repens (ˀʫʪʠ˂), 

Poa palustris, Trifolium hibridum (ʭʠʙʨʠʜʥa ʜeʪeʣʠʥa) ʠ ʜʨʫʛe. ʂao ʧʨeʣaʟʥa ʚʝʛʝʪʘʮʠʿʘ 

ʠʟʤé ʫ ʙaʨʩʢʠʭ aʩoʮʠjaʮʠja ʠ aʩoʮʠjaʮʠja ʜoʣʠʥʩʢʠʭ ʣʠʚaʜa, jaʚ aˀ ʩe Carex vulpina, 

Carex gracilis i Carex riparia (oʰʪʨʠʮe). 

ɺeʛeʪaʮʠja ʜoʣʠʥʩʢʠʭ ʣʠʚaʜa  

ɼoʣʠʥʩʢe ʣʠʚaʜe ʩʫ ʨaʩʧʨoʩʪʨaˁ eʥʝ ʫ ʨeʯʥʠʤ ʜʦʣʠʥʘʤʘ, ʥa ʘʣʫʚʠʿʘʣʥʦʤ ʟʝʤˀʠʰʪʫ,  

ʛʜʝ ʥʝʤʘ  ʜʫʞeʛ ʟaʜʨʞaʚaˁ a ʚoʜe, ʠʣʠ ʥa ʥeh ʪo ʩʫʚˀʠʤ, oʮeʜʥʠʤ ʪeʨeʥʠʤa, ʥa ʢojʠʤa 

ʩe ʩʨe˂ ʫ ʨʠʪʩʢe ʮʨʥʠʮe ʠ ʣʠʚaʜʩʢa ʟeʤˀʠʰʪa. ʌʣoʨʠʩʪʠʯʢʠ ʩaʩʪaʚ ʫ ʚeʣʠʢoj ʤeʨʠ 

ʟaʚʠʩʠ ʠ oʜ ʤeʭaʥʠʯʢoʛ ʩaʩʪaʚa ʟeʤˀʠʰʪa ʠ ʚʝʦʤʘ ʿʝ ʨʘʟʥʦʚʨʩʪʘʥ. 

ʅa ʧeʩʢoʚʠʪʠʤ ʪeʨeʥʠʤa ʠ aʣʫʚʠjaʣʥʠʤ ʥaʥoʩʠʤa ʥajʯeh e˂ ʩe ʩʨe˂ ʝ ʘʩʦʮʠʿʘʮʠʿʘ  

Cynodontetum, ʢojʘ ʥaʩeˀ aʚa ʥajʥʠʞa, ʯeʩʪo ʧʣaʚ eˀʥa ʩʪaʥʠʪha, ʢoja ʩe ʢoʥʩʪaʥʪʥo 

oʙoʛa˂ ʫjʫ ʥoʚʠʤ ʥaʥoʩʠʤa. ʊʫ ʜoʤʠʥʠʨa Cynodon ʜaʮʪyʣoʥ (ʟʫʙaʯa), ʢʦʿʘ ʩʝ ʙʨʟo 

ʨaʟʤʥoʞaʚa ʨʠʟoʤʠʤa ʠ ʜoʙʨo ʚeʟʫje ʧeʩʢoʚʠʪe aʣʫʚʠjaʣʥe ʥaʥoʩe. ɿaʪʠʤ ʩʣeʜe 

Andropogon Ischaemum (ʢaʤʬoʨoʚa ʪʨaʚa), Plantago lanceolata (ʙoʢʚʠʮa), Poa bulbosa, 

Bromus commutatus, Taraxacum officinale (ʤaʩʣaʯaʢ), Euphorbia cyparisijas (ʤʣeʯʠʢa), 

Anthoxantum odoratum (ʤʠʨʠʩaʚʢe), Eryngium campestre, Ranunculus bulbosus, Trifolium 

incarnatum ʠ ʜʨʫʛe. 

ʅa aʣʫʚʠjaʣʥʠʤ ʥaʥoʩʠʤa ʢʦʿʠ ʤʦʛʫ ʙʠʪʠ ʠ ʪeʞeʛ ʤeʭaʥʠʯʢoʛ ʩaʩʪaʚa, ʘ ʢʦʿʠ ʩʫ 

ʟaʰʪʠ˂eʥʠ oʜ ʧʣaʚˀeˁa, ʨaʩʧʨoʩʪʨaˁ eʥ je ʪʠʧ Poa pratensis (ʣʠʚʘʜʘʨʢʘ) i Poa 

Alopecurus, ʢojʠ ʜajʫ ʚʠʩoʢ ʢʚaʣʠʪeʪ ʩeʥa. ʉʪaʥʠʰʪa oʚoʛ ʪʠʧa ʣʠʚaʜa ʩʫ ʙoʛaʪa 

ʭʨaʥʠʚʠʤa ʠ ʧoʚoˀʥe ʩʫ ʚʣaʞʥoʩʪʠ. ʋ ʬʣoʨʠʩʪʠʯʢʠ ʩaʩʪaʚ oʚʠʭ ʙʠˀʘʢʘ ʫʣaʟe joh  

Trifolium repens (ʙeʣa ʜeʪeʣʠʥa), Medicago sp. (ʣʫʮʝʨʢʘ), Taraxacum officinale 

(ʤʘʩʣʘʯʘʢ), Plantago lanceolata (ʙʦʢʚʠʮʘ), Cichorium intybus, Achillea millefolium 

(ʭʘʿʜʫʯʢʘ ʪʨʘʚʘ), Galium verum (ʠʚʘˁʩʢʦ ʮʚʝ˂ʝ) ʠ ʜʨʫʛʝ. 

ʅajʙo eˀ, ʚʠʩoʢoʧʨʠʥoʩʥe ʣʠʚaʜe ʢoje ʜajʫ ʜoʙaʨ ʢʚaʣʠʪeʪ ʩeʥa ʧoʩeʜʫjʫ ʚʨʩʪe Trifolium 

palidum-Alopecurus pratensis. ʋ ʩʘʩʪʘʚ ʦʚʦʛ ʪʠʧʘ ʫʣʘʟʝ Trifolium palidum, Trifolium 

pratense (ʮʨʚʝʥʘ ʜʝʪʝʣʠʥʘ), Trifolium resupinatum, Alopecurus pratensis (ʣʠʩʠʯʿʠ ʨʝʧʘʢ), 

Lotus corniculatus, Convolvulus arvensis, Potentilla reptans, Rumex crispus (ʰʪʘʚʘˀ) ʠ 

ʜʨʫʛʝ. 

ɺeʛeʪaʮʠja ʙʨʜʩʢʠʭ ʣʠʚaʜa ʠ ʧaʰ aˁʢa 

ʅa ʦʚʠʤ ʪʝʨʝʥʠʤʘ ʫʛʣaʚʥoʤ ʩʝ ʩʨʝ˂ʝ ʩʝʢʫʥʜaʨʥa ʚeʛeʪaʮʠja, ʢʦʿʘ ʿʝ ʥʘʩʪʘʣʘ ʧʦʩʣʝ 

ʢʨʯʝˁʘ ʰʫʤʘ. ʀʧaʢ, ʩʧoʨaʜʠʯʥo, ʥa ʨeʪʢʠʤ ʧah aˁʮʠʤa, ʣʠʚaʜaʤa ʠ ʟaʙʨaʥʠʤa, ʢoje 

ʥʠʩʫ ʨaʟoʨeʥe ʫ oʙʨaʜʠʚe ʧoʚʨʰʠʥe, ʤoʛʫ ʩe ʩʨeʩʪʠ ʠ ʨeʪʢe aʫʪoʭʪoʥe ʚʨʩʪe.  

ʋ ʙʨʜʩʢoʤ ʧʨeʜeʣʫ ʩe ʥajʯeh e˂ ʩʨe˂ ʫ ʩʣeʜe˂ e ʚʨʩʪe ʪʨaʚa: Festuca ovina, Festuca 

vallesiaca (ʚʠʿʫʢ), Cynodon dactylon, Andropogon Ischaemum, Agrostis vulgaris (ʨʦʩʫˀʘ), 

Anthoxantum odoratum (ʤʠʨʠʩʘʚʢʘ), Trifolium incarnatum, Trifolium arvense, 

medicagofalcata, Trifolium campestre (ʞʫʪʘ ʜʝʪʝʣʠʥʘ), Trifolium repens (ʙʝʣʘ ʜʝʪʝʣʠʥʘ), 

Chrysopogon grillus, Lotus corniculatus (ʟʚʝʟʜʘʥ), Galium verum (ʠʚʘˁʩʢʦ ʮʚʝ˂ʝ), Bromus 

arvensis, Bromus recemosus (ʢʣʘʩʘʯʘ), Mentha sp., Achillea millefolium (ʭʘʿʜʫʯʢʘ ʪʨʘʚʘ), 

Medicago falcata (ʣʫʮʝʨʢʘ), ʢao ʠ ʢoʨoʚʩʢe ʙʠˀʢe: Carduus oxanthiides (ʩʪʨʠʯʘʢ), 

Cichorium intybus, Cirsium arvense (ʧʘʣʘʤʠʜʘ) ʠ ʜʨʫʛʝ. 
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ɺeʛeʪaʮʠja ʧʣaʥʠʥʩʢʠʭ ʣʠʚaʜa ʠ ʧaʰ aˁʢa 

ʇʣaʥʠʥʩʢe ʣʠʚaʜe ʠ ʧah aˁʮʠ ʥa ʪeʨʠʪoʨʠjʠ ʠʩʪoʯʥe ʉʨʙʠje oʙʠʣʫjʫ ʨaʟʥoʣʠʢoʰ˂ʫ 

ʪʨaʚa, ʥa ʰʪa ʫʪʠʯʫ ʙʨojʥʠ ʬaʢʪoʨʠ: ʥaʜʤoʨʩʢa ʚʠʩʠʥa, ʦʩʦʙʠʥʝ ʟeʤˀʠʰʪe, ʧʦʩʝʙʥʦ 

ʜʫʙʠʥʘ,  ʧoʜʣoʛa, eʢʩʧoʟʠʮʠja, ʥaʯʠʥ ʛaʟʜoʚaˁ a, eʨoʟʠja ʠ ʜʨʫʛʠ ʯʠʥʠoʮʠ. Mʥoʛe oʜ  

ʥaʚeʜeʥʠʭ ʙʠˀʘʢʘ ʥʘ ʥʠʞʠʤ, ʙʨʜʩʢʠʤ ʣʠʚaʜaʤa ʠ ʧaʰˁaʮʠʤa ʩʨe˂ʫ ʩʝ ʠ ʥa ʧʣʘʥʠʥʘʤʘ.  

ʅajʯeh e˂ ʘʩʦʮʠʿʘʮʠʿʝ ʢoje ʩe ʿʘʚˀʘʿʫ ʥʘ ʟeʤˀʠʰʪʠʤʘ ʦʙʨʘʟʦʚʘʥʠʤ ʥa ʩʠʣʠʢaʪʥʠʤ 

ʩʫʧʩʪʨaʪʠʤa ʩʫ Poa bulbosa-Andropogon Ishaemum, Festucetum vallesiacae, Festuceto-

Plantaginetum carinatae, Agrostiteto-Festucetum fallacis, Nardetum strictae, Festucetum 

spadicae, Poetum violacea, Seslerietum phleoides, Vaccinietum myrtillus (ʙoʨoʚʥʠʮa) ʠ ʚe˂ ʠ 

ʙʨoj ʜʨʫʛʠʭ.  

ʅa ʢʨeʯ aˁʯʢʠʤ ʪeʨeʥʠʤa ʿ ʘʚˀʘ ʩʝ aʩoʮʠjaʮʠjʘ Cetereto-Romandietum ʠ Saxifraga Aizoon 

ï Viola Grisebachiana. ʅa ʚʠʩʠʥaʤa oʜ  700 ï 1000 m ʯʝʩʪʝ ʩʫ ʘʩʦʮʠʿʘʮʠʿʝ Cynosurus 

cristati, Asperileto-Agrostidetum vulgare, Danthonietum calicinoe i Poterieto-Festucetum 

vallesiacae, ʘ ʥa ʚʠʩʠʥaʤa ʧʨeʢo 1.000 m aʩoʮʠjaʮʠje Potentiletum Caricetum Humilis i 

Humiletostipetum Grafianae ʠ ʜʨʫʛe.  

 

ʐʫʤʩʢa ʚeʛeʪaʮʠja 

ʐʫʤʩʢa ʚeʛeʪaʮʠja je h ʠʨoʢo ʨaʩʧʨoʩʪʨaˁ eʥa ʥa ʪeʨʠʪoʨʠjʠ ʠʩʪoʯʥe ʉʨʙʠje ʠ ʟaʫʟʠʤa 

ʟʥʘʪʘʥ ʜʝʦ ʪeʨʠʪoʨʠje. ʉʚojʠʤ ʙʨojʥʠʤ ʚeʨʪʠʢaʣʥʠʤ ʩʣojeʚʠʤa ʰʫʤa ʯʠʥʠ jeʜaʥ oʜ 

ʥajʩʣoʞeʥʠjʠʭ eʢoʩʠʩʪeʤa. ʇʦʨʝʜ ʩʧʨʘʪʘ ʜʨʚʝ˂ʘ ʿʘʚˀʘ ʩʝ ʠ ʩʧʨʘʪ ʥʠʩʢʠʭ ʙʠˀʘʢʘ ʠ 

ʞʙʫʥʦʚʘ. 

ʐʫʤʩʢa ʚeʛeʪaʮʠja ʨeʯʥʠʭ ʜoʣʠʥa  

ʐʫʤʩʢa ʚeʛeʪaʮʠja ʧoʜʚoʜʥʠʭ ʪeʨeʥa je ʟaʩʪʫʧˀeʥa ʫ ʨeʯʥʠʤ ʜoʣʠʥaʤa, ʥeʧoʩʨeʜʥo 

oʢo ʨeʯʥʠʭ ʪoʢoʚa, ʢoja ʩʫ ʠʟʣoʞeʥa ʯeʩʪoʤ ʧʣaʚ eˀˁ ʫ, ʢao ʠ ʥa ʪeʨeʥʠʤa ʩa ʚʠʩoʢoʤ 

ʧoʜʟeʤʥʠʤ ʚoʜaʤa. Oʚʜe ʩʫ ʟaʩʪʫʧˀeʥʠ ʤeʢʠ ʣʠʰ˂aʨʠ, ʪʘʢʦʟʚʘʥʝ ʛaʣeʨʠjʩʢe ʰʫʤe, 

ʤé ʫ ʢojʠʤa ʩe ʠʩʪʠʯʫ: Salix alba (ʙʝʣʘ ʚʨʙʘ), Salix purpurea (ʮʨʚʝʥʘ ʚʨʙʘ), Salix vitelina 

(ʞʫʪʘ ʚʨʙʘ), Salix nigra (ʮʨʥʘ ʚʨʙʘ), Alnux glutinosa (ʮʨʥʘ ʿʦʚʘ), Populus alba (ʙʝʣʘ 

ʪʦʧʦʣʘ), Populus nigra (ʮʨʥʘ ʪʦʧʦʣʘ), Populus piramidalis (ʿʘʙʣʘʥ), Populus tremula 

(ʿʘʩʠʢʘ), Fraxinus ornus (ʮʨʥʠ ʿʘʩʝʥ), Corylusavellana (ʣʝʩʢʘ), Sambucus nigra (ʮʨʥʘ 

ʟʦʚʘ).  

ʅa ʨeʯʥʠʤ ʪeʨaʩaʤa, ʥa aʣʫʚʠjʫʤʫ ʩa ʜʫʙˀʠʤ ʧoʜʟeʤʥʠʤ ʚoʜaʤa, ʥa ʣʠʚaʜʩʢoʤ 

ʟeʤˀʠʰʪʫ ʠ ʫʛʣaʚʥoʤ ʥeʫʪʨaʣʥʠʤ, oʮeʜʥʠʤ ʟeʤˀʠʰʪʠʤa, ʟaʩʪʫʧˀeʥe ʩʫ hʫʤe ʪʠʧa 

Querceto-Fraxinetum serbicum Rudski i Querceto-Fraxinetum Jov. U sastav ovih tipova 

ulaze sledeĺe vrste: Quercus Robur (ʢʠʪˁʘʢ), Fraxinus excelsior (ʙʝʣʠ ʿʘʩʥʝ), Fraxinus 

oxycarpa (ʧʦˀʩʢʠ ʿʘʩʝʥ), Carpinus betulus (ʛʨʘʙ), Ulmus campestre (ʢʣʝʥ). ʆʚʝ ʰʫʤʝ ʩʫ 

ʩʝ ʿʘʚʘˀʣʝ ʫ ʤʘˁ ʠʤ ʩʢʫʧʠʥʘʤʘ, ʢʦʿʝ ʩʫ ʙʠʣʝ ʧʨʘ˂ʝʥʝ ʧʫʟʘʚʠʮʘʤʘ ʠ ʛʫʩʪʠʤ ʪʨʘʚʘʤʘ, ʘ 

ʜʘʥʘʩ ʩʫ ʚʝʦʤʘ ʨʝʪʢʝ. 

ʅʠʞʠ ʬʣoʨʠʩʪʠʯʢʠ ʩaʩʪaʚ ʩaʯʠaˁʚajʫ: Rosa silvatica (ʜʠʚˀʘ ʨʫʞʘ), Rubus caesius 

(ʢʫʧʠʥʘ), Polygonium aviculare (ʪʨʦʩʢʦʪ), Cirsium arvense (ʧʘʣʘʤʠʜʘ), Trifolium (ʜʠʚˀʘ 

ʜʝʪʝʣʠʥʘ), Trifolium repens (ʜʠʚˀʘ ʙʝʣʘ ʜʝʪʝʣʠʥʘ), Equisetummeleoharis (ʨʘʩʪʘʚʠ˂) ʠ 

ʜʨʫʛʝ. 
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ʐʫʤʩʢa ʚeʛeʪaʮʠja ʙʨʜʩʢoʛ ʪʝʨʝʥʘ 

ʋ ʟoʥʠ ʦʜ 200 - 500 , ʥʘ ʙʨeʞʫˀʢaʩʪʠʤ ʪʝʨʝʥʠʤʘ ʥa ʟeʤˀʠʰʪʠʤa ʪʠʧa ʛajˁ aʯʘ ʠ 

ʩʤoʥʠʮʘ, ʫ ʚʠʜʫ ʟʘʙʨʘʥʘ ʩʨʝ˂ʝ ʩʝ ʥʘʿʯʝʰ˂ʝ aʩoʮʠjaʮʠja Quercetum confertae-cerris. 

ʅajʚaʞʥʠjʠ ʧʨeʜʩʪaʚʥʠʮʠ oʚe aʩoʮʠjaʮʠje ʩʫ Quercus conferta (krupna ʛʨaʥʠʮa, ʩʣaʜʫʥ), 

Quercus cerris (ʮeʨ),  Quercus pubescens (ʩʠʪʥa ʛʨaʥʠʮa, ʤeʜʫʥaʮ), Fraxinus ornus (ʮʨʥʠ 

jaʩeʥ), Quercus sessiliflora (ʢʠʪˁaʢ), Quercus cerris, Carpinus betulus.  ʋ ʩaʩʪaʚʫ 

aʩoʮʠjaʮʠje ʥaʣaʟʠʣe ʩʫ ʩe ʠ Pirus piraster (ʜʠʚˀa ʢʨʫʰʢa), Tilia argentea (ʙeʣa ʣʠʧa), 

Sorbus domestica (oʩʢoʨʫah), Acer compestre (ʢʣeʥ),  Acer tataricum, Prunus spinosa 

(ʪʨʥ), Crategus monogina (ʛʣʦʛ), Crataegus nigra (ʮʨʥʠ ʛʣʦʛ), Coryllus avellana (ʣʝʰʥʠʢ), 

Cornus mas (ʜʨʝʥ), Tilia argentea, Sorbus torminalis ʠ ʜʨʫʛe.  

ʇʨʠʟeʤʥʫ ʬʣoʨʫ ʩaʯʠaˁʚajʫ: Bromus secallus (ʦʚʩʠʢ), Plantago lanceolata (ʞʠʣʦʚʣʘʢ), 

Cichorium intybus (ʚʦʜʦʧʠʿʘ), Hipericum perforatum (ʢʘʥʪʘʨʠʦʥ, Heleoborus odorus 

(ʢʫʢʫʨʝʢ), Corylus avelana, Crataegus monogyna, Viburnum lantan.  

ʋ ʩʢʣoʧʫ ʰʫʤʩʢe ʚeʛeʪaʮʠje ʧoʩeʙʥo ʪʨeʙa ʥaʛʣaʩʠʪʠ ʧoʩʪojaˁ e ʟʥaʯajʥʠʭ ʧoʚʨʰʠʥa 

ʧoʜ ʯʠʩʪʠʤ ʙaʛʨeʤoʤ (Robina pseudoacacia), ʢojʠ je ʯʝʩʪʦ ʩá eʥ ʫ ʮʠˀʫ ʟah ʪʠʪe oʜ 

eʨoʟʠje. ʀʤa ʛa ʫ oʢoʣʠʥʠ ɹoʨa ʠ ʥa ʜʨʫʛʠʤ ʤeʩʪʠʤa, oʢo ʩeʣa ɺʨʪoʚʮa, ɻaʙʨoʚʠʮe, 

ʇaʧʨaʪʥe, ʫ ʜoʣʠʥʠ ɾʫʢoʚʩʢe ʨeʢe, oʢo ʈaʜʫjeʚʮa. 

ʐʫʤʩʢa ʚeʛeʪaʮʠja ʧʣʘʥʠʥʩʢʦʛ ʪʝʨʝʥʘ 

ʅʘ ʪeʨeʥʠʤʘ ʠʟʤé ʫ 600 ʠ 900 m ʥʘʣʘʟʝ ʩʝ ʰʫʤʝ ʢoje ʧʨʠʧaʜajʫ aʩoʮʠjaʮʠjʠ Quercetum 

montanum serbicum Rud. ʋ oʚʠʤ ʰʫʤaʤa ʧʨʝʦʚʣʘʹʫʿʫ Quercus conferta (ʩʣaʜʫʥ), Quercus 

cerris (ʮeʨ), Carpinus betulus (ʛʨaʙ), Corylus colurna (ʤeʯja ʣeʩʢa). ʇoʨeʜ ʪʦʛʘ, ʥa oʚoʤ 

ʪeʨeʥʫ ʩe ʧojaʚˀʫje ʠ aʩoʮʠjaʮʠja Fagetum montanum serbicum Ļer.-Jov. ʫ ʢojoj 

ʜoʤʠʥʠʨa Fagus moesiaca (ʤeʟʠjʩʢa ʙʫʢʚa). ʏʠʩʪe aʩoʮʠjaʮʠje ʙʫʢoʚʠʭ ʰʫʤa ʩʫ 

ʨaʩʧʨoʩʪʨaˁeʥe ʫʛʣaʚʥoʤ ʥa ʢʠʩʝʣʦʤ ʟʝʤˀʠʰʪʫ, ʥʘ ʠʟʨʘʞʝʥʠʤ ʥʘʛʠʙʠʤʘ, ʥa Jʫʭoʨʫ, 

ʎʨʥoʤ ʚʨʭʫ, ɹeˀaʥʠʮʠ, oʛʨaʥʮʠʤa ʂʫʯajʩʢʠʭ ʠ ʍoʤoˀʩʢʠʭ ʧʣaʥʠʥa, ɼeʣʠ Joʚaʥʫ, 

oʙʨoʥʮʠʤa ʉʪaʨe ʧʣaʥʠʥe ʠ ʜʫʞ ʜʨʞaʚʥe ʛʨaʥʠʮe ʩa ɹʫʛaʨʩʢoʤ. ʇʦʚʨʰʠʥʩʢʠ ʩʣʦʿ ʿʝ 

ʯʝʩʪʦ ʧʨʝʢʨʠʚʝʥ ʣʠʰʘʿʝʚʠʤʘ, ʤʘʭʦʚʠʥʦʤ ʠ ʢʦʧʠʪˁʘʢʦʤ.  

ʅa ʧʦʿʝʜʠʥʠʤ ʧʦʜʨʫʯʿʠʤʘ ʩʨe˂ʫ ʩe ʠ ʩʢʫʧʠʥe ʩʣeʜe˂ʠʭ ʚʨʩʪa: Fraxinus exscelsior (ʙʝʣʠ 

ʿʘʩʝʥ), Acer campestre (ʧʦˀʩʢʠ ʢʣʝʥ), Tilia argenta (ʣʠʧʘ), Ulmus effusa (ʚʝʟ), Sorbus 

terminalis (ʙʨʝʢʠˁʘ) ʠ ʜʨʫʛʝ.  

ʋ ʧʣaʥʠʥʩʢʠʤ ʨeʛʠoʥʠʤa ʜo 1.200 m ʠʟʜʚaja ʩe aʩoʮʠjaʮʠja Abieto-Fagetum (jeʣa ʠ 

ʙʫʢʚa), ʥa ʢojʠ ʩe ʥaʜoʚeʟʫje aʩoʮʠjaʮʠja Picceto-Abieti-Fagetum (ʙʫʢoʚo-jeʣoʚo-ʩʤʨʯeʚe 

ʰʫʤe) ʨaʟʣʠʯʠʪo ʟaʩʪʫʧˀeʥe ʫ ʧojeʜʠʥʠʤ ʧʣaʥʠʥaʤa ʉʨʙʠje. ʉʧʨaʪ ʞʙʫʥoʚa ʯʠʥʝ 

ʙoʨoʚʥʠʮe, ʤaʣʠʥe ʠ ʧʣaʥʠʥʩʢe ʨʠʙʠʟʣe. 

Aʩoʮʠjaʮʠja Abieto-Piccetum serbicum (ʩʤʨʯa ʠ jeʣa) ʜoʩʪʠʞe ʚʠʩʠʥʫ ʠ ʜo 1.600 m, 

Picetum excelsae serbicum ʩa ʧʨʝʜʩʪʘʚʥʠʢʦʤ Picae abies (ʩʤʨʯa) ʧojaʚˀʫje ʩe ʥa 

ʩʠʣʠʢaʪʥʠʤ ʩʫʧʩʪʨʘʪʠʤʘ. ʅajʚʠeh ʪeʨeʥe ʥa ʧojeʜʠʥʠʤ ʧʣaʥʠʥaʤa ʧoʢʨʠʚa ʟajeʜʥʠʮa 

Pinetum mugi (ʧoʣeʛʣʠ ʙoʨ).  
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6.  ʄɽʊʆɼɽ ʀʉʊʈɸɾʀɺɸɳɸ 

6.1.  ʇʨʠʧʨʝʤʥʠ ʨʘʜʦʚʠ 

ʋ ʦʢʚʠʨʫ ʨʝʘʣʠʟʘʮʠʿʝ ʧʨʦʿʝʢʪʘ ʦʙʘʚˀʝʥʠ ʩʫ ʧʨʠʧʨʝʤʥʠ ʨʘʜʦʚʠ ʢʦʿʠ ʩʫ ʦʙʫʭʚʘʪʠʣʠ 

ʥʘʙʘʚʢʫ ʠ ʠʟʜʚʘʿʘˁʝ ʢʘʨʘʪʘ ʨʘʟʣʠʯʠʪʝ ʥʘʤʝʥʝ (ʪʦʧʦʛʨʘʬʩʢʠʭ, ʛʝʦʣʦʰʢʠʭ R 1:100 000, 

ʧʝʜʦʣʦʰʢʠʭ R 1:50 000), ʧʨʠʢʫʧˀʘˁʝ ʠ ʘʥʘʣʠʟʫ ʧʦʜʘʪʘʢʘ ʦ ʢʣʠʤʠ, ʥʘʯʠʥʫ ʢʦʨʠʰ˂ʝˁʘ 

ʟʝʤˀʠʰʪʘ, ʩʘʜʨʞʘʿʫ ʇʊɽ ʫ ʟʝʤˀʠʰʪʫ ʠʩʪʨʘʞʠʚʘʥʦʛ ʧʦʜʨʫʯʿʘ. ʅʘ ʦʩʥʦʚʫ ʦʚʠʭ ʧʦʜʘʪʘʢʘ 

ʠ ʧʨʝʜʚʠʹʝʥʦʛ ʧʨʦʛʨʘʤʘ ʫʟʦʨʢʦʚʘˁʘ ʠʟʘʙʨʘʥʝ ʩʫ ʠ ʦʙʝʣʝʞʝʥʝ ʣʦʢʘʮʠʿʝ ʟʘ ʦʪʚʘʨʘˁʝ 

ʧʨʦʬʠʣʘ ʠ ʙʫʰʦʪʠʥʘ ʥʘ ʢʘʨʪʘʤʘ.  

6.2.  ʊʝʨʝʥʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ 

ʊʝʨʝʥʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʠʟʚʨʰʝʥʘ ʫ ʧʝʨʠʦʜʫ ʿʫʣʠ - ʘʚʛʫʩʪ 2019. ʛʦʜʠʥʝ. ʀʩʪʨʘʞʠʚʘʥʦ 

ʧʦʜʨʫʯʿʝ ʦʙʫʭʚʘʪʘ ɹʝʦʛʨʘʜʩʢʦ ʧʦʜʨʫʯʿʝ, ʩʝʚʝʨʥʠ ʜʝʦ ʐʫʤʘʜʠʿʝ ʠ ʇʦʤʦʨʘʚˀʘ, ʀʩʪʦʯʥʫ 

ʠ ɱʫʛʦʠʩʪʦʯʥʫ ʉʨʙʠʿʫ, ʠ ʟʘʫʟʠʤʘ ʧʦʚʨʰʠʥʫ ʦʜ 29 162 km
2
. ʅʘ ʪʝʨʝʥʫ ʿʝ ʦʪʚʦʨʝʥʦ 30 

ʧʨʦʬʠʣʘ, ʦʧʠʩʘʥʘ ʫʥʫʪʨʘʰˁʘ ʠ ʩʧʦˀʘʰˁʘ ʤʦʨʬʦʣʦʛʠʿʘ ʠ ʫʟʝʪʠ ʫʟʦʨʮʠ ʧʦ ʭʦʨʠʟʦʥʪʠʤʘ 

- ʫʢʫʧʥʦ 93 ʫʟʦʨʘʢʘ. ʇʨʦʬʠʣʠ ʩʫ ʧʨʘʚʠʣʥʦ ʨʘʩʧʦʨʝʹʝʥʠ ʥʘ ʠʩʧʠʪʠʚʘʥʦʤ ʧʦʜʨʫʯʿʫ, 

ʩʝʣʝʢʪʦʚʘʥʠ ʥʘ ʙʘʟʠ ʨʘʥʠʿʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʦ ʩʘʜʨʞʘʿʫ ʇʊɽ (ʢʘʨʪʘ 8).  

 

ʂʘʨʪʘ 8.  ʃʦʢʘʮʠʿʝ ʧʨʦʬʠʣʘ ʠ ʙʫʰʦʪʠʥʘ 
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ʇʦʨʝʜ ʧʨʦʬʠʣʘ, ʫʟʦʨʢʦʚʘˁʝ ʟʝʤˀʠʰʪʘ ʿʝ ʦʙʘʚˀʝʥʦ ʠ ʥʘ 150 ʪʘʯʘʢʘ, ʧʨʘʚʠʣʥʦ 

ʨʘʩʧʦʨʝʹʝʥʠʭ ʥʘ ʠʩʪʨʘʞʠʚʘʥʦʤ ʧʦʜʨʫʯʿʫ, ʫ ʢʚʘʜʨʘʪʠʤʘ ʧʦʚʨʰʠʥʝ 14 x 14 km. ʋʟʦʨʮʠ 

ʟʝʤˀʠʰʪʘ ʩʫ ʫʟʝʪʠ ʠʟ  ʧʦʜʧʦʚʨʰʠʥʩʢʦʛ ʭʦʨʠʟʦʥʪʘ, ʩʘ ʜʫʙʠʥʝ 30-60 cm. ʅʘ ʩʚʘʢʦʤ 

ʣʦʢʘʣʠʪʝʪʫ ʫʟʝʪ ʿʝ ʧʦ ʿʝʜʘʥ ʢʦʤʧʦʟʠʪʥʠ ʫʟʦʨʘʢ ʟʝʤˀʠʰʪʘ ʬʦʨʤʠʨʘʥ ʦʜ ʧʝʪ 

ʧʦʿʝʜʠʥʘʯʥʠʭ, ʯʝʪʠʨʠ ʨʘʩʧʦʨʝʹʝʥʠʭ ʫ ʫʛʣʦʚʠʤʘ ʧʦʚʨʰʠʥʝ ʫʟʦʨʢʦʚʘˁʘ ʠ ʿʝʜʘʥ 

ʮʝʥʪʨʘʣʥʠ, ʥʘ ʤʝʹʫʩʦʙʥʦʿ ʫʜʘˀʝʥʦʩʪʠ ʦʜ 2 m (LUCAS, Land Use and Coverage 28 Area 

frame Survey 2015).  

6.3.  ʃʘʙʦʨʘʪʦʨʠʿʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ 

ʋ ʧʨʠʧʨʝʤˀʝʥʠʤ ʫʟʦʨʮʠʤʘ ʟʝʤˀʠʰʪʘ, ʫʨʘʹʝʥʝ ʩʫ ʧʣʘʥʠʨʘʥʝ ʣʘʙʦʨʘʪʦʨʠʿʩʢʝ ʘʥʘʣʠʟʝ.  

6.3.1. ʇʘʨʘʤʝʪʨʠ ʧʣʦʜʥʦʩʪʠ  

¶ pH ʫ H2O 1M KCl - elektrometrijski (SRPS ISO 10390:2007) (ʟʘ ʧʨʦʬʠʣʝ) 

¶ CaCO3 - ʚʦʣʫʤʝʪʨʠʿʩʢʠ ʤʝʪʦʤ Scheibler-a (SRPS ISO 10693:2005) (ʟʘ ʧʨʦʬʠʣʝ) 

¶ ʉʘʜʨʞʘʿ ʭʫʤʫʩʘ - ʤʝʪʦʜʦʤ Kotzmana (ZILUH 4) (ʟʘ ʧʨʦʬʠʣʝ)  

6.3.2. ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ ʟʝʤˀʠʰʪʘ (ZILUH-8, 9)  

¶ ʍʠʜʨʦʣʠʪʠʯʢʘ ʢʠʩʝʣʦʩʪ (y) - ʤʝʪʦʜʦʤ Kappen (ʟʘ ʧʨʦʬʠʣʝ) 

¶ ʉʫʤʘ ʙʘʟʥʠʭ ʢʘʪʿʦʥʘ (S) - ʤʝʪʦʜʦʤ Kappen (ʟʘ ʧʨʦʬʠʣʝ) 

¶ ʋʢʫʧʘʥ ʢʘʧʘʮʠʪʝʪ ʘʜʩʦʨʧʮʠʿʝ ʢʘʪʿʦʥʘ (ʊ) ï ʦʙʨʘʯʫʥʘʪʦ (ʟʘ ʧʨʦʬʠʣʝ) 

¶ ʉʪʝʧʝʥ ʟʘʩʠ˂ʝʥʦʩʪʠ ʙʘʟʥʠʤ ʢʘʪʿʦʥʠʤʘ (V) ï ʦʙʨʘʯʫʥʘʪʦ (ʟʘ ʧʨʦʬʠʣʝ)  

6.3.3. ɻʨʘʥʫʣʦʤʝʪʨʠʿʩʢʠ ʩʘʩʪʘʚ  

ɻʨʘʥʫʣʦʤʝʪʨʠʿʩʢʠ ʩʘʩʪʘʚ ʟʝʤˀʠʰʪʘ ʦʜʨʝʹʝʥ ʿʝ ʢʦʤʙʠʥʦʚʘʥʦʤ ʤʝʪʦʜʦʤ ʧʨʦʩʝʿʘʚʘˁʘ ʠ 

ʧʠʧʝʪ ʤʝʪʦʜʦʤ, ʥʘʢʦʥ ʧʨʠʧʨʝʤʝ ʩʘ Na-ʧʠʨʦʬʦʩʬʘʪʦʤ (ZILUF-01) (ʟʘ ʧʨʦʬʠʣʝ).  

6.3.4. ʉʘʜʨʞʘʿ ʭʝʤʠʿʩʢʠʭ ʝʣʝʤʝʥʘʪʘ ʫ ʟʝʤˀʠʰʪʫ  

ʋ ʫʟʦʨʮʠʤʘ ʟʝʤˀʠʰʪʘ ʿʝ ʠʟʤʝʨʝʥ ʫʢʫʧʘʥ ʩʘʜʨʞʘʿ ʘʣʫʤʠʥʠʿʫʤʘ (Al), ʘʨʩʝʥʘ (As), 

ʢʘʜʤʠʿʫʤʘ (Cd), ʭʨʦʤʘ (Cr), ʙʘʢʨʘ (Cu), ʞʠʚʝ (Hg), ʥʠʢʣʘ (Ni), ʦʣʦʚʘ (Pb) ʠ ʮʠʥʢʘ (Zn), 

ʜʠʛʝʩʪʠʿʦʤ ʫ ʮʘʨʩʢʦʿ ʚʦʜʠ (SRPS ISO 11466:2004). 

6.4. ʉʪʘʪʠʩʪʠʯʢʘ ʠ ʛʝʦʩʪʘʪʠʩʪʠʯʢʘ ʦʙʨʘʜʘ ʧʦʜʘʪʘʢʘ  

ɿʘ ʦʙʨʘʜʫ ʧʦʜʘʪʘʢʘ ʧʨʠʤʝˁʝʥʝ ʩʫ ʩʪʘʪʠʩʪʠʯʢʝ ʤʝʪʦʜʝ, ʜʝʩʢʨʠʧʪʠʚʥʘ ʩʪʘʪʠʩʪʠʢʘ, 

ʬʨʝʢʚʝʥʮʠʿʘ, ʢʦʨʝʣʘʮʠʿʘ, ʢʦʨʠʰ˂ʝˁʝʤ ʩʪʘʪʠʩʪʠʯʢʦʛ ʧʨʦʛʨʘʤʘ SPSS 10.0. ʋ 

ʛʝʦʩʪʘʪʠʩʪʠʯʢʦʿ ʦʙʨʘʜʠ ʧʨʦʩʪʦʨʥʦ ʦʨʠʿʝʥʪʠʩʘʥʠʭ ʧʦʜʘʪʘʢʘ, ʢʦʨʠʰ˂ʝʥʘ ʿʝ 

ʠʥʪʝʨʧʦʣʘʮʠʿʩʢʘ ʤʝʪʦʜʘ IDW (Inverse Distance Weighting) ʢʦʿʘ ʿʝ ʙʘʟʠʨʘʥʘ ʥʘ 

ʧʨʝʪʧʦʩʪʘʚʮʠ ʜʘ ʩʫ ʚʨʝʜʥʦʩʪʠ ʥʘ ʙʣʠʩʢʠʤ ʣʦʢʘʮʠʿʘʤʘ ʩʨʦʜʥʝ, ʪʿ. ʜʘ ʩʝ ʫʪʠʮʘʿ ʚʨʝʜʥʦʩʪʠ 

ʟʥʘʯʘʿʥʦ ʩʤʘˁʫʿʝ ʩʘ ˁʝʥʦʤ ʜʠʩʪʘʥʮʦʤ.  

ʄʘʧʘ ʥʘʯʠʥʘ ʢʦʨʠʰ˂ʝˁʘ ʟʝʤˀʠʰʪʘ ʠ ʨʘʟʣʠʯʠʪʠʭ ʪʠʧʦʚʘ ʚʝʛʘʪʘʮʠʿʝ ʥʘ ʠʩʪʨʘʞʠʚʘʥʦʤ 

ʧʦʜʨʫʯʿʫ ʜʦʙʠʿʝʥʘ ʿʝ ʥʘ ʦʩʥʦʚʫ CLC (Corine Land Cover 2012) ʙʘʟʝ ʧʦʜʘʪʘʢʘ. ʂʘʨʪʘ 

ʨʝˀʝʬʘ ʿʝ ʜʦʙʠʿʝʥʘ ʢʦʨʠʰ˂ʝˁʝʤ Copernicus EU-DEM (ʚʝʨʟʠʿʘ 1.1, ʟʦʥʘ: E50N20) 

ʧʦʜʘʪʘʢʘ, ʯʠʿʠ ʿʝ ʨʘʟʚʦʿ ʬʠʥʘʥʩʠʨʘʣʘ ɽʚʨʦʧʩʢʘ ʋʥʠʿʘ. 
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6.4.1. ɻʨʘʥʠʯʥʝ ʚʨʝʜʥʦʩʪʠ ʧʦʪʝʥʮʠʿʘʣʥʦ ʪʦʢʩʠʯʥʠʭ ʝʣʝʤʝʥʘʪʘ ʫ ʟʝʤˀʠʰʪʫ ʫ 

ʟʘʢʦʥʩʢʦʿ ʨʝʛʫʣʘʪʠʚʠ 

ɿʘ ʫʧʦʨʝʹʠʚʘˁʝ ʜʦʙʠʿʝʥʠʭ ʚʨʝʜʥʦʩʪʠ ʢʦʨʠʰ˂ʝʥʝ ʩʫ ʛʨʘʥʠʯʥʝ ʚʨʝʜʥʦʩʪʠ ʫ ʜʦʤʘ˂ʦʿ 

ʟʘʢʦʥʩʢʦʿ ʨʝʛʫʣʘʪʠʚʠ: 

- ʄʘʢʩʠʤʘʣʥʦ ʜʦʟʚʦˀʝʥʝ ʢʦʣʠʯʠʥʝ ʦʧʘʩʥʠʭ ʠ ʰʪʝʪʥʠʭ ʤʘʪʝʨʠʿʘ ʫ ʧʦˀʦʧʨʠʚʨʝʜʥʦʤ 

ʟʝʤˀʠʰʪʫ (ʄɼʂ), ʢʦʿʝ ʤʦʛʫ ʜʘ ʦʰʪʝʪʝ ʠʣʠ ʧʨʦʤʝʥʝ ʧʨʦʠʟʚʦʜʥʫ ʩʧʦʩʦʙʥʦʩʪ  

ʧʦˀʦʧʨʠʚʨʝʜʥʦʛ ʟʝʤˀʠʰʪʘ (ʇʨʘʚʠʣʥʠʢ ʦ ʜʦʟʚʦˀʝʥʠʤ ʢʦʣʠʯʠʥʘʤʘ ʦʧʘʩʥʠʭ ʠ ʰʪʝʪʥʠʭ 

ʤʘʪʝʨʠʿʘ ʫ ʟʝʤˀʠʰʪʫ ʠ ʚʦʜʠ ʟʘ ʥʘʚʦʜˁʘʚʘˁʝ ʠ ʤʝʪʦʜʘʤʘ ˁʠʭʦʚʦʛ ʠʩʧʠʪʠʚʘˁʘ 

(Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉò, ʙʨ. 23/94)) 

- SW- ʛʨʘʥʠʯʥʘ ʤʘʢʩʠʤʘʣʥʘ ʚʨʝʜʥʦʩʪ, ʧʨʠ ʢʦʿʦʿ ʿʝ ʧʦʪʧʫʥʦ ʜʦʩʪʠʛʥʫʪʘ ʬʫʥʢʮʠʦʥʘʣʥʘ 

ʚʨʝʜʥʦʩʪ ʟʝʤˀʠʰʪʘ, ʦʜʥʦʩʥʦ ʦʟʥʘʯʘʚʘ ʥʠʚʦ ʥʘ ʢʦʤʝ ʿʝ ʜʦʩʪʠʛʥʫʪ ʦʜʨʞʠʚʠ ʢʚʘʣʠʪʝʪ 

ʟʝʤˀʠʰʪʘ (ʋʨʝʜʙʘ ʦ ʛʨʘʥʠʯʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʟʘʛʘʹʫʿʫ˂ʠʭ, ʰʪʝʪʥʠʭ ʠ ʦʧʘʩʥʠʭ ʤʘʪʝʨʠʿʘ 

ʫ ʟʝʤˀʠʰʪʫ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉò, ʙʨ. 30/2018, 64/2019)) 

- IW- ʨʝʤʝʜʠʿʘʮʠʦʥʘ ʚʨʝʜʥʦʩʪ, ʢʦʿʘ ʫʢʘʟʫʿʝ ʜʘ ʩʫ ʦʩʥʦʚʥʝ ʬʫʥʢʮʠʿʝ ʟʝʤˀʠʰʪʘ ʫʛʨʦʞʝʥʝ 

ʠʣʠ ʦʟʙʠˀʥʦ ʥʘʨʫʰʝʥʝ ʠ ʟʘʭʪʝʚʘʿʫ ʨʝʤʝʜʠʿʘʮʠʦʥʝ, ʩʘʥʘʮʠʦʥʝ ʠ ʜʨʫʛʝ ʤʝʨʝ (ʋʨʝʜʙʘ ʦ 

ʛʨʘʥʠʯʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʟʘʛʘʹʫʿʫ˂ʠʭ, ʰʪʝʪʥʠʭ ʠ ʦʧʘʩʥʠʭ ʤʘʪʝʨʠʿʘ ʫ ʟʝʤˀʠʰʪʫ 

(Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉò, ʙʨ. 30/2018, 64/2019)). 

ɻʨʘʥʠʯʥʝ ʤʘʢʩʠʤʘʣʥʝ ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ ʩʝ ʢʦʨʠʛʫʿʫ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʩʘʜʨʞʘʿʘ 

ʛʣʠʥʝ ʠ ʦʨʛʘʥʩʢʝ ʤʘʪʝʨʠʿʝ ʫ ʟʝʤˀʠʰʪʫ. ʋ ʦʚʦʿ ʩʪʫʜʠʿʠ ʩʫ ʟʘ ʧʦʪʝʥʮʠʿʘʣʥʦ ʪʦʢʩʠʯʥʝ 

ʝʣʝʤʝʥʪʝ ʫ ʟʝʤˀʠʰʪʠʤʘ ʠʩʪʦʯʥʝ ʉʨʙʠʿʝ ʠʟʚʨʰʝʥʝ ʢʦʨʝʢʮʠʿʝ ʛʨʘʥʠʯʥʠʭ ʠ 

ʨʝʤʝʜʠʿʘʮʠʦʥʠʭ ʚʨʝʜʥʦʩʪʠ ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ  ʧʨʦʬʠʣʝ.  

 

6.4.2. ʄʝʪʦʜʝ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʧʨʠʨʦʜʥʦʛ ʬʦʥʘ ʧʦʪʝʥʮʠʿʘʣʥʦ ʪʦʢʩʠʯʥʠʭ ʝʣʝʤʝʥʘʪʘ ʫ 

ʟʝʤˀʠʰʪʫ  

ʂʦʨʠʰ˂ʝʥʝ ʩʫ ʨʘʯʫʥʩʢʝ ʠ ʛʨʘʬʠʯʢʝ ʤʝʪʦʜʝ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʧʨʠʨʦʜʥʦʛ ʬʦʥʘ 

(background). ʈʘʯʫʥʩʢʝ ʤʝʪʦʜʝ ʩʫ: [Mean + 2Sdev], [Median + 2MAD] ʠ TIF - ʦʙʨʘʯʫʥ 

ʛʦʨˁʝʛ ʧʨʘʛʘ box plota.  

ʈʘʯʫʥʩʢʘ ʤʝʪʦʜʘ [Mean + 2Sdev] ʫʢˀʫʯʫʿʝ ʫ ʧʨʦʨʘʯʫʥ ʧʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠ ʨʘʩʧʦʥ 

ʜʠʩʪʨʠʙʫʮʠʿʝ ʧʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʧʦʤʦ˂ʫ ʩʪʘʥʜʘʨʜʥʝ ʜʝʚʠʿʘʮʠʿʝ. 

 ʄʝʪʦʜʘ [Median + 2MAD] ʫʟʠʤʘ ʫ ʦʙʟʠʨ ʤʝʜʠʿʘʥʫ ʠ ʤʝʜʠʿʘʥʫ ʘʧʩʦʣʫʪʥʠʭ ʜʝʚʠʿʘʮʠʿʘ 

(Median absolute deviation - MAD). ʄʝʜʠʿʘʥʘ ʘʧʩʦʣʫʪʥʠʭ ʜʝʚʠʿʘʮʠʿʘ (MAD) ʢʦʨʠʩʪʠ 

ʤʦʥʦʚʘʨʠʿʘʥʪʥʠ ʩʢʫʧ ʧʦʜʘʪʘʢʘ X1, X2, X3, ..., Xn, ʜʘ ʙʠ ʜʝʬʠʥʠʩʘʣʘ ʤʝʜʠʿʘʥʫ 

ʘʧʩʦʣʫʪʥʠʭ ʦʜʩʪʫʧʘˁʘ ʦʜ ʤʝʜʠʿʘʥʝ ʥʘ ʦʩʥʦʚʫ ʬʦʨʤʫʣʝ: MAD = Median i (|Xi ï Median ʿ 

(Xj)|. 

TIF ʤʝʪʦʜ (Tukey inner fence), ʧʦʜʨʘʟʫʤʝʚʘ ʦʙʨʘʯʫʥ ʛʦʨˁʝʛ ʧʨʘʛʘ box plota, ʢʦʿʠ 

ʧʨʝʜʩʪʘʚˀʘ ʣʠʤʠʪ ʠʟʥʘʜ ʢʦʛʘ ʩʝ ʿʘʚˀʘʿʫ ʧʦʿʝʜʠʥʘʯʥʝ ʪʘʯʢʝ (ʝʢʩʪʨʝʤʠ), ʧʦ ʬʦʨʤʫʣʠ:   

TIF = ʪʨʝ˂ʠ ʢʚʘʨʪʘʣ (x) +1,5 * HB (x), ʛʜʝ HB ʧʨʝʜʩʪʘʚˀʘ ʜʫʞʠʥʫ box plota, ʪʿ. ʨʘʟʣʠʢʫ 

ʠʟʤʝʹʫ ʪʨʝ˂ʝʛ ʠ ʧʨʚʦʛ ʢʚʘʨʪʘʨʘ.  

ʋʢʦʣʠʢʦ ʢʦʝʬʠʮʠʿʝʥʪ ʚʘʨʠʿʘʮʠʿʝ ʧʦʜʘʪʘʢʘ ʧʨʝʣʘʟʠ 100% ʟʘ ʨʘʯʫʥʘˁʝ ʫ ʧʦʤʝʥʫʪʠʤ  

ʤʝʪʦʜʘʤʘ ʪʨʝʙʘ ʢʦʨʠʩʪʠʪʠ ʣʦʛʘʨʠʪʘʤʩʢʫ ʩʢʘʣʫ, ʘ ʘʢʦ ʩʝ ʥʘʚʝʜʝʥʘ ʚʨʝʜʥʦʩʪ ʢʨʝ˂ʝ ʫ 
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ʨʘʩʧʦʥʫ ʦʜ 70% ʜʦ 100% ʫʧʦʪʨʝʙʘ ʣʦʛʘʨʠʪʘʤʩʢʝ ʩʢʘʣʝ ʿʝ ʠʥʬʦʨʤʘʪʠʚʥʘ (Reimann ʠ 

ʩʘʨ., 2005).  

ɻʨʘʬʠʯʢʝ ʤʝʪʦʜʝ ʢʦʿʝ ʩʫ ʢʦʨʠʰ˂ʝʥʝ ʩʫ boxplot (Tukey, 1977) ʠ ʜʠʿʘʛʨʘʤ ʜʠʩʪʨʠʙʫʮʠʿʝ 

ʢʫʤʫʣʘʪʠʚʥʝ ʢʨʠʚʝ (CDF), ʧʨʠʢʘʟʘʥʝ ʫ ʨʘʜʦʚʠʤʘ (Reimann et al. 2005; Bech et al. 2008; 

Mrviĺ et al. 2011). 

ʋ ʦʚʦʿ ʩʪʫʜʠʿʠ ʿʝ ʧʨʠʨʦʜʥʠ ʬʦʥ ʦʜʨʝʹʝʥ ʫ 180 ʫʟʦʨʘʢʘ, ʠʟ ʙʫʰʦʪʠʥʘ ʠ ʧʦʜʧʦʚʨʰʠʥʩʢʦʛ 

ʭʦʨʠʟʦʥʪʘ ʧʨʦʬʠʣʘ. 

6.4.3. ʆʜʨʝʹʠʚʘˁʝ ʬʘʢʪʦʨʘ ʦʙʦʛʘ˂ʝˁʘ (Enrichment factor-EF)  

ʋ ʮʠˀʫ ʧʨʦʮʝʥʝ ʘʥʪʨʦʧʦʛʝʥʦʛ ʫʪʠʮʘʿʘ ʥʘ ʛʝʦʭʝʤʠʿʩʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʟʝʤˀʠʰʪʘ 

ʠʟʨʘʯʫʥʘʪ ʿʝ ʬʘʢʪʦʨ ʦʙʦʛʘ˂ʝˁʘ (Erichment factor-EF).  ʌʘʢʪʦʨ ʦʙʦʛʘe˂ˁ ʘ (Enrichment 

factor - EF, Hu et al. 2013) ʠʟʨʘʯʫʥʘʪ ʿʝ ʧʨʝʤʘ ʩʣʝʜʝ˂ʦʿ ʬʦʨʤʫʣʠ: 

Ef = Ci/Cr 

 Bi/Br 

ʫ ʢʦʿʦʿ ʩʫ Ci - ʠʟʤʝʨʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʝʣʝʤʝʥʪʘ ʫ ʫʟʦʨʢʫ ʟʝʤˀʠʰʪʘ; Cr - background 

ʚʨʝʜʥʦʩʪ ʟʘ ʝʣʝʤʝʥʪ; Bi - ʠʟʤʝʨʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʨʝʬʝʨʝʥʪʥʦʛ ʤʝʪʘʣʘ ʠʟ ʫʟʦʨʢʘ 

ʟʝʤˀʠʰʪʘ (Al); Br - background ʚʨʝʜʥʦʩʪ ʨʝʬʝʨʝʥʪʥʦʛ ʤʝʪʘʣʘ (Al). ʇʝʪ ʢʘʪʝʛʦʨʠʿʘ 

ʢʦʥʪʘʤʠʥʘʮʠʿʝ ʿʝ ʧʨʝʧʦʟʥʘʪʦ ʥʘ ʙʘʟʠ ʬʘʢʪʦʨʘ ʦʙʦʛʘ˂ʝˁʘ (EF):  EF Ò 2 ʥʠʩʢʦ ʦʙʦʛʘ˂ʝˁʝ, 

EF = 2-5 - ʫʤʝʨʝʥʦ ʦʙʦʛʘ˂ʝˁʝ, EF = 5-20 - ʟʥʘʯʘʿʥʦ ʦʙʦʛʘ˂ʝˁʝ, EF = 20-40 - ʚʠʩʦʢʦ 

ʦʙʦʛʘ˂ʝˁʝ, ʠ EF > 40 - ʚʨʣʦ ʚʠʩʦʢʦ ʦʙʦʛʘ˂ʝˁʝ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



25 
 

7.  ʈɽɿʋʃʊɸʊʀ  ʀʉʊʈɸɾʀɺɸɳɸ 

7.1.  ʇʝʜʦʣʦʰʢʠ ʧʨʦʬʠʣʠ ï ʩʧʦˀʘʰˁʘ ʠ ʫʥʫʪʨʘʰˁʘ ʤʦʨʬʦʣʦʛʠʿʘ, ʬʠʟʠʯʢʦ-

ʭʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ ʠ ʩʘʜʨʞʘʿ ʧʦʪʝʥʮʠʿʘʣʥʦ ʪʦʢʩʠʯʥʠʭ ʝʣʝʤʝʥʘʪʘ  

ɿʝʤˀʠʰʪʝ ʿʝ ʢʣʘʩʠʬʠʢʦʚʘʥʦ ʧʦ ʚʘʞʝ˂ʦʿ ʥʘʮʠʦʥʘʣʥʦʿ ʢʣʘʩʠʬʠʢʘʮʠʿʠ (ʐʢʦʨʠ˂ ʠ ʩʘʨ., 

1985) ʠ ʧʦ Word reference base for soil resources (WRB, 2014). 

ʇʈʆʌʀʃ ʙʨ.1  - ʏʝʨʥʦʟʝʤ ʢʘʨʙʦʥʘʪʥʠ ʥʘ ʣʝʩʦʣʠʢʦʿ ʠʣʦʚʘʯʠ, ʣʦʢʘʣʠʪʝʪ ɱʘʙʫʯʢʠ ʨʠʪ, 

ʆʚʯʘ (X=465827, Y=4973909, ʥʘʜʤ. ʚʠʩʠʥʘ 72m) (Chernozem) 

ʇʨʦʬʠʣ ʙʨ. 1 ʩʝ ʥʘʣʘʟʠ ʥʘ ʤʘʣʦ ʠʟʜʠʛʥʫʪʦʿ ʟʘʨʘʚʥʠ ʫ ʇʘʥʯʝʚʘʯʢʦʤ ʨʠʪʫ. ʏʝʨʥʦʟʝʤ ʿʝ 

ʬʦʨʤʠʨʘʥ ʥʘ ʣʝʩʦʣʠʢʦʿ ʠʣʦʚʘʯʠ. ɿʝʤˀʠʰʪʝ ʩʝ ʢʦʨʠʩʪʠ ʢʘʦ ʙʘʰʪʘ (ʢʨʦʤʧʠʨ). ʆʢʦʣʥʝ 

ʧʘʨʮʝʣʝ ʩʫ ʧʦʜ ʨʘʪʘʨʩʢʠʤ  ʢʫʣʪʫʨʘʤʘ, ʥʘʿʯʝʰ˂ʝ ʢʫʢʫʨʫʟʦʤ. 

 

 

 

ʍʦʨ. Amo,p, 0-30cm.  

ɹʦʿʘ ʪʘʤʥʦ ʩʤʝʹʘ (10YR3/1), ʧʝʩʢʦʚʠʪʦ 

ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ,  ʤʨʚʠʯʘʩʪʝ ʩʪʨʫʢʪʫʨʝ. 

ʈʘʩʪʨʝʩʠʪ, ʩʣʘʙʦ ʢʘʨʙʦʥʘʪʘʥ. ʇʦʩʪʝʧʝʥ 

ʧʨʝʣʘʟ ʫ  

ʭʦʨ. Amo, 30-50 cm.  

ɹʦʿʘ ʪʘʤʥʦ ʩʤʝʹʘ (10YR3/1), ʧʝʩʢʦʚʠʪʘ 

ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʤʨʚʠʯʘʩʪʝ ʩʪʨʫʢʪʫʨʝ, 

ʨʘʩʪʨʝʩʠʪ. ʉʨʝʜˁʝ ʢʘʨʙʦʥʘʪʘʥ, ʧʨʠʩʫʪʥʝ 

ʢʦʥʢʨʝʮʠʿʝ CaCO3. ʇʦʩʪʝʧʝʥ ʧʨʝʣʘʟ ʫ 

ʭʦʨ. AC, 50-70 cm.  

ɹʦʿʘ  ʩʚʝʪʣʦ ʩʤʝʹʘ (10YR5/3), ʛʣʠʥʦʚʠʪʘ 

ʠʣʦʚʘʯʘ, ʩʣʘʙʦ ʠʟʨʘʞʝʥʘ ʛʨʘʰʢʘʩʪʘ 

ʩʪʨʫʢʪʫʨʘ. ʇʨʦʧʫʩʪʘʥ. ɱʘʢʦ ʢʘʨʙʦʥʘʪʘʥ. 

 

ʭʦʨ. C, ʠʩʧʦʜ 70 cm.  

ɹʦʿʘ ʩʚʝʪʣʦ ʞʫʪʘ (2,5Y6/4), ʣʝʩʦʣʠʢʘ ʠʣʦʚʘʯʘ, 

ʩʣʘʙʦ ʚʝʟʘʥ. ɺʝʦʤʘ ʢʘʨʙʦʥʘʪʘʥ. ʅeʤʘ ʟʥʘʢʦʚʘ 

ʦʛʣʝʿʘʚʘˁʘ. 

 

ʏʝʨʥʦʟʝʤ ʧʦ ʪʝʢʩʪʫʨʠ ʧʨʠʧʘʜʘ ʢʣʘʩʠ ʧʝʩʢʦʚʠʪʦ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ ʫ ʛʦʨˁʝʤ ʜʝʣʫ 

ʧʨʦʬʠʣʘ ʠ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ ʫ ʜʦˁʝʤ. ʋʢʫʧʘʥ ʧʝʩʘʢ ʯʠʥʠ ʦʢʦ 49% ʫ ʭʫʤʫʩʥʦʤ 

ʭʦʨʠʟʦʥʪʫ, ʘ ʩʘ ʜʫʙʠʥʦʤ ʩʝ ʩʤʘˁʫʿʝ. ʋʜʝʦ ʢʨʫʧʥʦʛ ʧʝʩʢʘ ʿʝ ʚʝʦʤʘ ʥʠʟʘʢ, ʠʩʧʦʜ 1,6%. 

ʉʘʜʨʞʘʿ ʛʣʠʥʝ ʿʝ ʨʘʚʥʦʤʝʨʘʥ ʧʦ ʜʫʙʠʥʠ ʧʨʦʬʠʣʘ, 30-33%, ʜʦʢ ʩʝ ʧʨʦʮʝʥʘʪ ʧʨʘʭʘ 

ʧʦʚʝ˂ʘʚʘ ʦʜ 20-36%.  ʏʝʨʥʦʟʝʤ  ʠʤʘ ʩʨʝʜˁʝ ʜʫʙʦʢʠ ʭʫʤʫʩʥʠ ʭʦʨʠʟʦʥʪ, ʰʪʦ ʫʟ ʧʦʚʦˀʥʫ 

ʪʝʢʩʪʫʨʫ ʠ ʩʪʘʙʠʣʥʫ ʤʨʚʠʯʘʩʪʫ ʩʪʨʫʢʪʫʨʫ ʫʪʠʯʝ ʜʘ ʠʤʘ ʜʦʙʨʫ ʩʧʦʩʦʙʥʦʩʪ ʟʘʜʨʞʘʚʘˁʘ 

ʚʦʜʝ, ʢʘʦ ʠ ʩʧʨʦʚʦʹʝˁʘ ʩʫʚʠʰʥʠʭ ʚʦʜʘ ʫ ʜʫʙˀʝ ʩʣʦʿʝʚʝ.  

ʋ ʧʦʛʣʝʜʫ ʭʝʤʠʿʩʢʠʭ ʦʩʦʙʠʥʘ ʫʩʪʘʥʦʚˀʝʥʦ ʿʝ ʜʘ ʿʝ ʟʝʤˀʠʰʪʝ ʢʘʨʙʦʥʘʪʥʦ ʮʝʣʦʤ 

ʜʫʙʠʥʦʤ ʧʨʦʬʠʣʘ, ʫ ʧʦʚʨʰʠʥʩʢʦʤ ʭʦʨʠʟʦʥʪʫ ʩʣʘʙʦ ʢʘʨʙʦʥʘʪʥʦ, ʘ ʩʘ ʜʫʙʠʥʦʤ ʩʝ 

ʩʘʜʨʞʘʿ CaCO3  ʧʦʚʝ˂ʘʚʘ ʠ ʜʦʩʪʠʞʝ 37%. ʈʝʘʢʮʠʿʘ ʟʝʤˀʠʰʪʘ ʿʝ ʧʦʚʝʟʘʥʘ ʩʘ ʩʘʜʨʞʘʿʝʤ 

ʢʘʨʙʦʥʘʪʘ - ʧʦʚʨʰʠʥʩʢʠ ʭʦʨʠʟʦʥʪ ʿʝ ʩʣʘʙʦ ʢʠʩʝʣʝ ʨʝʘʢʮʠʿʝ, ʧʨʝʣʘʟʥʠ ʥʝʫʪʨʘʣʥʝ, ʘ 

ʛʝʦʣʦʰʢʠ ʩʫʧʩʪʨʘʪ ʩʣʘʙʦ ʘʣʢʘʣʥʝ. ʉʘʜʨʞʘʿ ʭʫʤʫʩʘ ʿʝ ʚʠʩʦʢ ʫ ʧʦʚʨʰʠʥʩʢʦʤ ʭʦʨʠʟʦʥʪʫ, 
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ʢʘʦ ʨʝʟʫʣʪʘʪ ʜʦʙʨʦʛ ʹʫʙʨʝˁʘ, ʧʦʰʪʦ ʿʝ ʟʝʤˀʠʰʪʝ ʧʦʜ ʙʘʰʪʦʤ. ʉʘ ʜʫʙʠʥʦʤ ʩʘʜʨʞʘʿ 

ʨʘʚʥʦʤʝʨʥʦ ʦʧʘʜʘ. ʇʦʚʦˀʥʝ ʬʠʟʠʯʢʝ ʠ ʭʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ ʦʚʦʛ ʟʝʤˀʠʰʪʘ  ʫʪʠʯʫ ʥʘ 

ˁʝʛʦʚʫ ʚʠʩʦʢʫ ʧʨʦʠʟʚʦʜʥʫ ʚʨʝʜʥʦʩʪ. 

ʉʘʜʨʞʘʿ ʇʊɽ ʿʝ ʠʩʧʦʜ ʛʨʘʥʠʮʘ ʜʘʪʠʭ ʫ ʟʘʢʦʥʩʢʦʿ ʨʝʛʫʣʘʪʠʚʠ ʟʘ ʩʚʝ ʝʣʝʤʝʥʪʝ. ʉʘʜʨʞʘʿ 

ʚʝ˂ʠʥʝ ʝʣʝʤʝʥʘʪʘ ʿʝ ʚʝ˂ʠ ʫ ʭʫʤʫʩʥʦʤ ʭʦʨʠʟʦʥʪʫ ʫ ʦʜʥʦʩʫ ʥʘ ʜʫʙˀʝ, ʘ ʧʦʩʝʙʥʦ Zn, Cu ʠ 

Cd. ɺʝ˂ʘ ʘʢʫʤʫʣʘʮʠʿʘ ʝʣʝʤʝʥʘʪʘ ʫ ʿʘʢʦ ʭʫʤʦʟʥʦʤ ʧʦʚʨʰʠʥʩʢʦʤ ʭʦʨʠʟʦʥʪʫ ʿʝ ʧʦʩʣʝʜʠʮʘ 

ˁʠʭʦʚʦʛ ʚʝʟʠʚʘˁʘ ʟʘ ʦʨʛʘʥʩʢʫ ʤʘʪʝʨʠʿʫ ʠ ʙʠʦʣʦʰʢʦʛ ʢʨʫʞʝˁʘ ʝʣʝʤʝʥʘʪʘ, ʘ ʤʦʞʝ ʙʠʪʠ 

ʠ ʨʝʟʫʣʪʘʪ ʠʥʪʝʥʟʠʚʥʝ ʫʧʦʪʨʝʙʝ ʘʛʨʦʭʝʤʠʿʩʢʠʭ ʩʨʝʜʩʪʘʚʘ ï ʬʦʩʬʦʨʥʦʛ ʠ ʦʨʛʘʥʩʢʦʛ 

ʹʫʙʨʠʚʘ, ʟʘʰʪʠʪʥʠʭ ʩʨʝʜʩʪʘʚʘ, ʢʦʿʘ ʩʘʜʨʞʝ ʦʚʝ ʝʣʝʤʝʥʪʝ. ɿʘ ʨʘʟʣʠʢʫ ʦʜ ʜʨʫʛʠʭ 

ʝʣʝʤʝʥʘʪʘ, ʩʘʜʨʞʘʿ As ʩʝ ʧʦʚʝ˂ʘʚʘ ʩʘ ʜʫʙʠʥʦʤ, ʦʜ 3-7 mg kg
-1
, ʫ ʩʢʣʘʜʫ ʿʝ ʩʘ ʧʦʚʝ˂ʘˁʝʤ 

ʬʨʘʢʮʠʿʝ ʧʨʘʭʘ ʠ ʛʣʠʥʝ. ʋ ʧʦʛʣʝʜʫ ʩʘʜʨʞʘʿʘ ʇʊɽ ʥʝʤʘ ʦʛʨʘʥʠʯʝˁʘ ʟʘ ʛʘʿʝˁʝ ʙʠˀʥʠʭ 

ʢʫʣʪʫʨʘ. 

ʊʘʙʝʣʘ 5.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ 
ʍʦʨʠʟʦʥʪ 

ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 
ʇʨʘʭ ɻʣʠʥʘ 

ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 

0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 
>0.02mm 

<0.02 

mm 
1 Amo,p 0-30 1,6 47,0 20,0 31,4 48,6 51,4 PGI 

 Amo 30-50 0,3 48,4 21,8 29,5 48,7 51,3 PGI 

 AC 50-70 0,8 37,7 28,6 32,9 38,5 61,5 GI 

 C >70 0,7 33,0 35,7 30,6 33,7 66,3 GI 
 

ʊʘʙʝʣʘ 6. -  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ 
ʍʦʨʠʟ. 

ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH 
ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl 
T-S S T 

V % 
cmol kg

-1
 

1 Amo,p 0-30 0,42 6,90 6,00 5,73     

 Amo 30-50 7,56 7,30 6,50 2,95     

 AC 50-70 20,72 7,80 6,90 1,90     

 C >70 36,97 8,40 7,50 1,31     

 

ʊʘʙʝʣʘ 7.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ 
ʍʦʨʠʟ. 

ɼʫʙʠʥʘ 

cm 

Al  As Cd Cr Cu Hg Ni Pb Zn 

% mg kg
-1
 

1 Amo,p 0-30 2,39 3,33 0,44 28,35 34,58 0,08 23,86 12,16 112,58 

 Amo 30-50 2,00 3,45 0,26 25,04 17,18 0,08 21,46 7,51 49,12 

 AC 50-70 2,24 4,17 0,25 23,90 16,37 0,04 20,69 5,72 44,42 

 C >70 1,87 7,12 0,24 20,92 16,13 0,02 18,42 4,59 39,42 
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ʊʘʙʝʣʘ 8. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 

 

 

ʇʈʆʌʀʃ ʙʨ.2  - ʌʣʫʚʠʩʦʣ ʥʝʢʘʨʙʦʥʘʪʥʠ, ʛʣʠʥʦʚʠʪʠ, ʢʦʜ ʆʙʨʝʥʦʚʮʘ (X=434458, 

Y=4945377, ʥ.ʚ.77m) (Fluvisol) 

ʇʨʦʬʠʣ ʩʝ ʥʘʣʘʟʠ ʥʘ ʥʠʞʦʿ ʪʝʨʘʩʠ ʨʝʢʝ ʉʘʚʝ, ʥʘ ʫʜʘˀʝʥʦʩʪʠ ʦʢʦ 1,2 ʢʤ ʿʫʞʥʦ ʦʜ ʪʦʢʘ 

ʨʝʢʝ, ʥʘ ʨʘʚʥʦʤ ʪʝʨʝʥʫ. ʅʘ ʦʚʦʿ ʧʘʨʮʝʣʠ ʩʝ ʛʘʿʠʣʘ ʧʰʝʥʠʮʘ, ʘ ʦʢʦʣʥʦ ʟʝʤˀʠʰʪʝ ʿʝ ʧʦʜ 

ʨʘʪʘʨʩʢʠʤ ʢʫʣʪʫʨʘʤʘ. ʋ ʙʣʠʟʠʥʠ ʿʝ ʊɽʅʊ ɸ (ʩʝʚʝʨʦʟʘʧʘʜʥʦ, ʥʘ ʫʜʘˀʝʥʦʩʪʠ ʦʢʦ 1,4 ʢʤ).  

 

 

ʍʦʨ. Ap, 0-23cm.  

ɹʦʿʝ ʪʘʤʥʦ ʩʠʚʦ-ʩʤʝʹʝ (10YR4/2), 

ʛʣʠʥʦʚʠʪʦʛ ʩʘʩʪʘʚʘ, ʛʨʘʰʢʘʩʪʝ ʩʪʨʫʢʪʫʨʝ. 

ʋʤʝʨʝʥʦ ʨʘʩʪʨʝʩʠʪ, ʣʝʧˀʠʚ ʫ ʤʦʢʨʦʤ 

ʩʪʘˁʫ. ʉʨʝʜˁʝ ʧʨʦʧʫʩʘʥ, ʥʝʢʘʨʙʦʥʘʪʘʥ.  

 

ʉʣʦʿ I, 23-48 cm.  

ɹʦʿʘ  ʪʘʤʥʦ ʩʠʚʦ-ʩʤʝʹʘ (10YR4/2), 

ʛʣʠʥʦʚʠʪʠ ʩʘʩʪʘʚ, ʦʨʘʰʘʩʪʘ ʩʪʨʫʢʪʫʨʘ, 

ʥʝʩʪʘʙʠʣʥʘ. ʄʘʣʦ ʟʙʠʿʝʥʠʿʠ. 

ɹʝʩʢʘʨʙʦʥʘʪʘʥ. ʂʦʨʝʥ ʤʘʩʦʚʥʦ ʧʨʦʜʠʨʝ ʜʦ 

30ʮʤ, ʧʦʿʝʜʠʥʘʯʥʦ ʜʦ 50 ʮʤ. 

 

ʉʣʦʿ II, 48-96 cm.  

ʊʘʤʥʦ ʩʤʝʹʝ ʙʦʿʝ (10YR4/3), ʛʣʠʥʦʚʠʪʦʛ 

ʩʘʩʪʘʚʘ, ʦʨʘʰʘʩʪʝ ʩʪʨʫʢʪʫʨʝ,  ʩʘ 

ʤʘʟʦʪʠʥʘʤʘ Fe ʠ Mn. ʏʚʨʰ˂ʝ ʚʝʟʘʥʦ 

ʟʝʤˀʠʰʪʝ, ʩʣʘʙʦ ʢʘʨʙʦʥʘʪʥʦ.  

 

ʉʣʦʿ III, 96-126 cm.  

ɹʦʿʘ ʞʫʪʦ-ʩʤʝʹʘ (10YR5/6), ʠʣʦʚʘʩʪʦʛ 

ʩʘʩʪʘʚʘ, ʟʨʥʘʩʪʝ ʩʪʨʫʢʪʫʨʝ. ʇʨʠʩʫʪʥʝ 

ʤʘʟʦʪʠʥʝ Fe ʠ Mn. ʈʘʩʪʨʝʩʠʪ, ʧʦʨʦʟʘʥ, ʿʘʢʦ 

ʢʘʨʙʦʥʘʪʘʥ.  

 

ʌʣʫʚʠʩʦʣ ʿʝ ʛʣʠʥʦʚʠʪʦʛ ʩʘʩʪʘʚʘ, ʫʿʝʜʥʘʯʝʥʦʛ ʧʦ ʜʫʙʠʥʠ ʧʨʦʬʠʣʘ, ʩʝʤ ʥʘʿʜʫʙˀʝʛ ʩʣʦʿʘ 

ʢʦʿʠ ʿʝ ʣʘʢʰʝʛ ʩʘʩʪʘʚʘ. ʌʨʘʢʮʠʿʘ ʛʣʠʥʝ ʫ ʛʦʨˁʝʤ ʜʝʣʫ ʧʨʦʬʠʣʘ ʜʦʤʠʥʠʨʘ ʠ ʠʟʥʦʩʠ ʦʢʦ 

ɹ
ʨ
ʦ
ʿ
 
ʧ
ʨ
ʦ
ʬ
.

 

ʍ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 

ɼ
ʫ
ʙ
ʠ
ʥ
ʘ
 
c
m

 
As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

1 Amo,p 0-30 29,9 56,6 0,75 11,31 112,8 428,6 40,7 214,6 0,31 10,48 41,4 248,4 87,1 543,3 152,8 785,8 

 Amo 30-50 28,0 53,1 0,68 10,22 109,0 414,2 37,6 198,5 0,30 10,11 39,5 237,0 82,4 514,1 142,9 735,0 

 AC 50-70 28,9 54,8 0,68 10,25 115,8 440,0 39,1 206,6 0,31 10,43 42,9 257,4 84,8 528,8 151,5 779,4 

 C >70 27,8 52,7 0,65 9,81 111,2 422,6 37,3 196,6 0,30 10,14 40,6 243,6 81,9 510,7 143,8 739,4 
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42%, ʬʨʘʢʮʠʿʘ  ʧʨʘʭʘ ʦʢʦ 36%, ʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʦʛ ʧʝʩʢʘ ʿʝ ʦʢʦ 22%, ʩʘ ʚʝʦʤʘ ʤʘʣʠʤ 

ʧʨʦʮʝʥʪʦʤ ʢʨʫʧʥʦʛ ʧʝʩʢʘ. ʅʘʿʜʫʙˀʠ ʩʣʦʿ, ʠʩʧʦʜ 96 cm, ʠʤʘ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʧʝʩʢʘ ʠ ʧʨʘʭʘ, 

ʘ ʫʜʝʦ ʛʣʠʥʝ ʩʝ ʩʤʘˁʫʿʝ ʥʘ 29%, ʧʘ ʿʝ ʧʦ ʩʘʩʪʘʚʫ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ.  ɿʝʤˀʠʰʪʝ ʿʝ 

ʜʫʙʦʢʦ, ʠʤʘ ʜʦʙʨʫ ʩʧʦʩʦʙʥʦʩʪ ʟʘʜʨʞʘʚʘˁʘ ʚʦʜʝ, ʘʣʠ ʩʣʘʙʠʿʫ ʧʨʦʧʫʩʥʦʩʪ ʟʘ ʚʦʜʫ ʠ 

ʘʝʨʘʮʠʿʫ.   

ʌʣʫʚʠʩʦʣ ʠʤʘ ʨʘʟʚʠʿʝʥ ʭʫʤʫʩʥʦ-ʘʢʫʤʫʣʘʪʠʚʥʠ ʭʦʨʠʟʦʥʪ, ʩʘ ʜʦʩʪʘ ʦʨʛʘʥʩʢʝ ʤʘʪʝʨʠʿʝ, 

ʯʠʿʠ ʩʘʜʨʞʘʿ ʙʣʘʛʦ ʦʧʘʜʘ ʩʘ ʜʫʙʠʥʦʤ. ʅʝʢʘʨʙʦʥʘʪʘʥ ʿʝ ʫ ʛʦʨˁʝʤ ʜʝʣʫ ʧʨʦʬʠʣʘ, ʜʦʢ ʿʝ 

ʥʘʿʜʫʙˀʠ ʩʣʦʿ ʚʝʦʤʘ ʢʘʨʙʦʥʘʪʘʥ. ʈʝʘʢʮʠʿʘ ʟʝʤˀʠʰʪʘ ʿʝ ʥʘ ʛʨʘʥʠʮʠ ʠʟʤʝʹʫ ʩʣʘʙʦ ʢʠʩʝʣʝ 

ʠ ʥʝʫʪʨʘʣʥʝ, ʘ ʫ ʥʘʿʜʫʙˀʝʤ ʩʣʦʿʫ ʥʝʫʪʨʘʣʥʘ. ɿʝʤˀʠʰʪʝ ʠʤʘ ʚʠʩʦʢ ʢʘʧʘʮʠʪʝʪ 

ʘʜʩʦʨʧʮʠʿʝ, ʚʠʩʦʢʦ ʟʘʩʠ˂ʝʥ ʙʘʟʥʠʤ ʢʘʪʿʦʥʠʤʘ. 

ʋ ʧʦʛʣʝʜʫ ʩʘʜʨʞʘʿʘ ʇʊɽ ʫʦʯʘʚʘ ʩʝ ʜʘ ʿʝ ʩʘʤʦ Ni ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ ʠʟʥʘʜ ʛʨʘʥʠʯʥʠʭ 

ʤʘʢʩʠʤʘʣʥʠʭ ʚʨʝʜʥʦʩʪʠ (SW) ʠ ʤʘʣʦ ʠʟʥʘʜ ʄɼʂ, ʫ ʛʦʨˁʝʤ, ʛʣʠʥʦʚʠʪʦʤ ʜʝʣʫ ʧʨʦʬʠʣʘ, 

ʛʜʝ ʠʟʥʦʩʠ 62-68 mg kg
-1
. ʉʣʠʯʘʥ ʿʝ ʨʘʩʧʦʨʝʜ ʧʦ ʜʫʙʠʥʠ ʚʝ˂ʠʥʝ ʜʨʫʛʠʭ ʝʣʝʤʝʥʘʪʘ - ʫ 

ʛʣʠʥʦʚʠʪʠʤ ʛʦʨˁʠʤ ʩʣʦʿʝʚʠʤʘ ʿʝ ʫʿʝʜʥʘʯʝʥ, ʜʦʢ ʿʝ ʫ ʥʘʿʜʫʙˀʝʤ ʩʣʦʿʫ ʢʦʿʠ ʿʝ ʣʘʢʰʝʛ 

ʩʘʩʪʘʚʘ - ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʩʘʜʨʞʘʿ ʝʣʝʤʝʥʘʪʘ ʥʠʞʠ. ʆʚʦ ʫʢʘʟʫʿʝ ʥʘ ʜʦʤʠʥʘʥʪʥʦ 

ʛʝʦʭʝʤʠʿʩʢʦ ʧʦʨʝʢʣʦ ʝʣʝʤʝʥʘʪʘ. ɱʝʜʠʥʦ ʿʝ ʢʦʥʮʝʥʪʨʘʮʠʿʘ Pb ʫ ʭʫʤʫʩʥʦʤ ʭʦʨʠʟʦʥʪʫ 

ʤʘʣʦ ʧʦʚʝ˂ʘʥʘ, ʰʪʦ ʤʦʞʝ ʙʠʪʠ ʧʦʩʣʝʜʠʮʘ ʙʠʦʣʦʰʢʦʛ ʢʨʫʞʝˁʘ ʝʣʝʤʝʥʪʘ. ʄʦʛʫ˂ ʿʝ ʠ 

ʫʪʠʮʘʿ ʝʤʠʩʠʿʝ ʠʟ  ʊɽʅʊ-ʘ, ʯʠʿʠ ʛʘʩʦʚʠ ʠ ʯʝʩʪʠʮʝ ʩʘʜʨʞʝ ʚʝʣʠʢʠ ʙʨʦʿ ʪʝʰʢʠʭ ʤʝʪʘʣʘ.  

ʇʦʰʪʦ ʿʝ ʨʝʘʢʮʠʿʘ ʟʝʤˀʠʰʪʘ ʦʢʦ ʥʝʫʪʨʘʣʥʝ, ʘ ʟʝʤˀʠʰʪʝ ʛʣʠʥʦʚʠʪʦ,  ʨʘʩʪʚʦʨˀʠʚʦʩʪ Ni 

ʠ ʚʝ˂ʠʥʝ ʪʝʰʢʠʭ ʤʝʪʘʣʘ ʿʝ ʨʝʣʘʪʠʚʥʦ ʤʘʣʘ, ʧʘ ʩʝ ʥʝ ʦʯʝʢʫʿʝ ʰʪʝʪʘʥ ʝʬʝʢʘʪ ʥʘ ʛʘʿʝʥʝ 

ʙʠˀʢʝ. ʄʝʹʫʪʠʤ, ʧʦʰʪʦ ʿʝ ʫ ʙʣʠʟʠʥʠ ʧʦʪʝʥʮʠʿʘʣʥʠ ʠʟʚʦʨ ʟʘʛʘʹʠʚʘˁʘ ʧʦʪʨʝʙʥʦ ʿʝ 

ʨʝʜʦʚʥʦ ʢʦʥʪʨʦʣʠʩʘʪʠ ʩʘʜʨʞʘʿ ʝʣʝʤʝʥʘʪʘ ʫ ʙʠˀʢʘʤʘ.  

ʊʘʙʝʣʘ 9.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟʦʥʪ ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 

ʇʨʘʭ ɻʣʠʥʘ ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ 

ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 

>0.02mm <0.02 

mm 

2 Ap 0-23 1,0 21,8 35,4 41,8 22,8 77,2 G 

 I 23-48 0,5 21,0 35,8 42,7 21,5 78,5 G 

 II  48-96 0,2 20,6 37,0 42,2 20,8 79,2 G 

 III  96-126 3,0 26,0 41,7 29,3 29,0 71,0 GI 
 

ʊʘʙʝʣʘ 10.-  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ  

ɹʨʦʿ 

ʧʨʦʬ. 
ʍʦʨʠʟ. 

ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH 
ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl 
T-S S T 

V % 
cmol kg

-1
 

2 Ap 0-23 0,00 7,50 6,40 4,30 1,89 27,48 29,37 93,58 

 I 23-48 0,00 7,10 6,30 3,02 1,95 23,28 25,23 92,27 

 II  48-96 0,42 7,20 6,50 2,26     

 III  96-126 28,50 8,00 7,10 1,46     
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ʊʘʙʝʣʘ 11.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬ. 
ʍʦʨʠʟ. 

ɼʫʙʠʥʘ 

cm 

Al  As Cd Cr Cu Hg Ni Pb Zn 

% mg kg
-1
 

2 Ap 0-23 2,89 11,67 0,51 53,87 25,08 0,10 61,87 20,10 71,58 

 I 23-48 3,05 11,98 0,51 56,73 25,40 0,07 65,03 18,25 72,88 

 II  48-96 3,47 11,93 0,46 56,30 24,57 0,09 68,07 13,57 77,25 

 III  96-126 2,02 8,13 0,31 32,27 16,28 0,10 40,47 7,70 48,22 

 

ʊʘʙʝʣʘ 12. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 
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As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

2 
Ap 0-23 33,4 63,4 0,80 11,97 133,6 507,7 46,5 245,6 0,35 11,57 51,8 310,8 96,1 599,2 181,8 935,2 

 I 23-48 33,3 63,1 0,78 11,65 135,4 514,5 46,3 244,3 0,35 11,60 52,7 316,2 95,7 596,8 182,6 939,2 

 II  48-96 32,8 62,2 0,76 11,36 134,4 510,7 45,5 240,0 0,35 11,50 52,2 313,2 94,5 589,0 180,0 925,7 

 III  96-126 27,3 51,8 0,65 9,72 108,6 412,7 36,5 192,6 0,30 10,00 39,3 235,8 80,8 503,6 140,1 720,5 
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ʇʈʆʌʀʃ ʙʨ. 3 ï ʝʫʪʨʠʯʥʠ ʢʘʤʙʠʩʦʣ ʠʣʠʤʝʨʠʟʠʨʘʥ, ʣʦʢʘʣʠʪʝʪ ʃʠʧʘʨ, ʈʠʧʘˁ 

(X=464033, Y=4943942, ʥ.ʚ.=256m) (Eutric Cambisol) 

 

 

ʇʨʦʬʠʣ ʿʝ ʦʪʚʦʨʝʥ ʥʘ ʛʦʨˁʝʤ ʜʝʣʫ ʫʤʝʨʝʥʦ 

ʩʪʨʤʝ ʜʦ ʩʪʨʤʝ ʧʘʜʠʥʝ, ʩʝʚʝʨʥʝ 

eʢʩʧʦʟʠʮʠʿʝ. ʉʣʘʙʦ ʿʝ ʠʟʨʘʞʝʥʘ ʝʨʦʟʠʿʘ. 

ʂʦʨʠʩʪʠ ʩʝ ʢʘʦ ʣʠʚʘʜʘ. ʋ ʦʢʦʣʠʥʠ ʩʫ 

ʚʦ˂ˁʘʮʠ, ʙʘʰʪʝ, ʣʠʚʘʜʝ ʠ ʭʨʘʩʪʦʚʘ ʰʫʤʘ. 

ɿʝʤˀʠʰʪʝ ʿʝ ʬʦʨʤʠʨʘʥʦ ʥʘ ʤʠʦʮʝʥʠʤ 

ʛʣʠʥʦʚʠʪʠʤ ʩʝʜʠʤʝʥʪʠʤʘ (ʧʘʥʦʥ). 

 
 

 

 

ʍʦʨ. Amo, p, 0-26cm.  

ɹʦʿʘ  ʩʚʝʪʣʦ ʩʤʝʹʘ (10YR5/4) ʫ 

ʩʫʚʦʤ ʩʪʘˁʫ. ʇʦ ʩʘʩʪʘʚʫ 

ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʤʨʚʠʯʘʩʪʝ 

ʩʪʨʫʢʪʫʨʝ. ʈʘʩʪʨʝʩʠʪ,  

ʙʝʩʢʘʨʙʦʥʘʪʘʥ. ʇʦʩʪʝʧʝʥ ʧʨʝʣʘʟ ʫ 

ʭʦʨ. (B)v1, 26-96 cm. 

ɹʦʿʘ ʮʨʚʝʥʢʘʩʪʦ ʞʫʪʦ - ʩʤʝʹʘ 

(10YR4/6). ɻʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, 

ʛʨʘʰʢʘʩʪʝ ʩʪʨʫʢʪʫʨʝ.  ʄʘʣʦ 

ʟʙʠʿʝʥʠʿʠ, ʧʨʦʧʫʩʪˀʠʚ. 

ʇʨʠʩʫʩʪʚʦ ʨʹʘʩʪʠʭ ʤʘʟʦʪʠʥʘ Fe, 

ʮʨʥʠʭ ʢʦʥʢʨʝʮʠʿʘ Mn ʠ  

ʢʦʣʦʠʜʥʠʭ ʦʧʥʠ, ʥʘʨʦʯʠʪʦ ʫ 

ʜʦˁʝʤ ʜʝʣʫ ʭʦʨʠʟʦʥʪʘ. ʇʦʩʪʝʧʝʥ 

ʧʨʝʣʘʟ ʫ  

ʭʦʨ. (B)v2, 96-134 cm. 

ʊʘʤʥʦ ʮʨʚʝʥʢʘʩʪʦ-ʩʤʝʹʝ ʙʦʿʝ 

(10YR3/6). ɻʣʠʥʦʚʠʪʠ ʩʘʩʪʘʚ, 

ʦʨʘʰʘʩʪʘ ʩʪʨʫʢʪʫʨʘ. ʇʨʠʩʫʩʪʚʦ 

ʤʘʟʦʪʠʥʘ ʠ ʢʦʥʢʨʝʮʠʿʘ Fe i Mn.  

ʇʦʩʪʝʧʝʥ ʧʨʝʣʘʟ  ʫ 

ʭʦʨ. (B)vC, 134-150 cm.  

ɹʦʿʘ ʞʫʪʦ-ʩʤʝʹʘ (10YR5/6). 

ɻʣʠʥʘ, ʛʨʘʰʢʘʩʪʘ ʥʝʩʪʘʙʠʣʥʘ 

ʩʪʨʫʢʪʫʨʘ, ʧʨʠʩʫʪʥʝ ʤʘʟʦʪʠʥʝ ʠ 

ʢʦʥʢʨʝʮʠʿʝ Fe ʠ Mn. 

 

ɽʫʪʨʠʯʥʠ ʢʘʤʙʠʩʦʣ ʿʝ ʪʝʞʝʛ ʤʝʭʘʥʠʯʢʦʛ ʩʘʩʪʘʚʘ. ʋ ʭʫʤʫʩʥʦʤ ʭʦʨʠʟʦʥʪʫ ʩʘʜʨʞʘʿ ʛʣʠʥʝ 

ʿʝ 34%, ʫ ʢʘʤʙʠʯʥʦʤ ʭʦʨʠʟʦʥʪʫ ʩʝ ʧʦʚʝ˂ʘʚʘ ʠ ʠʟʥʦʩʠ 39-43%, ʜʦʢ ʫ ʧʨʝʣʘʟʥʦʤ (B)vC 

ʠʟʥʦʩʠ 41%. ʉʘʜʨʞʘʿ ʠ ʨʘʩʧʦʜʝʣʘ ʛʣʠʥʝ ʠ ʭʠʜʨʦʢʩʠʜʘ Fe ʠ Mn, ʫʢʘʟʫʿʝ ʥʘ ʧʨʦʮʝʩ 

ʠʣʠʤʝʨʠʟʘʮʠʿʝ. ʉʘʜʨʞʘʿ ʧʨʘʭʘ ʫʛʣʘʚʥʦʤ ʙʣʘʛʦ ʦʧʘʜʘ ʩʘ ʜʫʙʠʥʦʤ ʦʜ 37 ʜʦ 33%, ʢʘʦ ʠ 
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ʫʜʝʦ ʩʠʪʥʦʛ ʧʝʩʢʘ, ʦʜ 28-25%. ʂʨʫʧʘʥ ʧʝʩʘʢ ʿʝ ʤʘʣʦ ʟʘʩʪʫʧˀʝʥ, ʠʩʧʦʜ 1%. ɿʝʤˀʠʰʪʝ ʿʝ 

ʧʦ ʪʝʢʩʪʫʨʠ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ ʫ ʛʦʨˁʝʤ ʜʝʣʫ ʧʨʦʬʠʣʘ ʠ ʛʣʠʥʘ ʫ ʜʫʙˀʝʤ.  

ʈʝʘʢʮʠʿʘ ʟʝʤˀʠʰʪʘ ʿʝ ʢʠʩʝʣʘ. ʉʧʦʩʦʙʥʦʩʪ ʟʝʤˀʠʰʪʘ ʟʘ ʘʜʩʦʨʧʮʠʿʫ ʢʘʪʿʦʥʘ ʧʦʚʝ˂ʘʚʘ ʩʝ 

ʫʧʦʨʝʜʦ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʛʣʠʥʝ, ʠ ʠʤʘ ʩʨʝʜˁʝ ʜʦ ʚʠʩʦʢʝ ʚʨʝʜʥʦʩʪʠ. ʋ ʘʜʩʦʨʧʪʠʚʥʦʤ 

ʢʦʤʧʣʝʢʩʫ ʧʨʝʦʚʣʘʹʫʿʫ ʙʘʟʥʠ ʢʘʪʿʦʥʠ, ʯʠʿʠ ʩʘʜʨʞʘʿ ʨʘʩʪʝ ʩʘ ʜʫʙʠʥʦʤ.  ʉʘʜʨʞʘʿ ʭʫʤʫʩʘ 

ʿʝ ʩʨʝʜˁʠ ʫ ʭʫʤʫʩʥʦʤ ʭʦʨʠʟʦʥʪʫ, ʘ ʫ ʜʫʙˀʠʤ ʥʠʞʠ, ʘʣʠ ʨʘʚʥʦʤʝʨʘʥ ʧʦ ʜʫʙʠʥʠ 

ʧʨʦʬʠʣʘ.  

ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʇʊɽ ʩʫ ʠʩʧʦʜ ʛʨʘʥʠʮʘ ʜʘʪʠʭ ʫ ʟʘʢʦʥʩʢʦʿ ʨʝʛʫʣʘʪʠʚʠ. ʍʫʤʫʩʥʠ ʭʦʨʠʟʦʥʪ 

ʠʤʘ ʥʠʞʝ ʚʨʝʜʥʦʩʪʠ ʇʊɽ, ʫ ʦʜʥʦʩʫ ʥʘ ʜʫʙˀʝ, ʦʩʠʤ Pb, ʢʦʿʠ ʩʝ ʚʠʰʝ ʘʢʫʤʫʣʠʨʘ ʫ ʦʚʦʤ 

ʭʦʨʠʟʦʥʪʫ. ʆʣʦʚʦ ʩʧʘʜʘ ʫ ʨʝʜ ʝʣʝʤʝʥʘʪʘ ʢʦʿʠ ʩʝ ʿʘʢʦ ʚʝʟʫʿʫ ʟʘ ʦʨʛʘʥʩʢʫ ʤʘʪʝʨʠʿʫ 

ʟʝʤˀʠʰʪʘ, ʧʘ ʩʝ ʯʝʩʪʦ ʿʘʚˀʘ ʫ ʚʝ˂ʠʤ ʢʦʣʠʯʠʥʘʤʘ ʫ ʧʦʚʨʰʠʥʩʢʦʤ ʭʦʨʠʟʦʥʪʫ. ʋ ʜʫʙˀʠʤ 

ʭʦʨʠʟʦʥʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʚʝ˂ʠʥʝ ʝʣʝʤʝʥʘʪʘ ʩʫ ʚʠʰʝ, ʧʦʩʝʙʥʦ ʫ ʧʦʜʧʦʚʨʰʠʥʩʢʦʤ, ʛʜʝ 

ʩʝ ʘʢʫʤʫʣʠʨʘ ʥʘʿʚʠʰʝ ʠʩʧʨʘʥʝ ʛʣʠʥʝ ʠ ʦʢʩʠʜʘ Fe ʠ Mn. ʀʟʨʘʞʝʥʘ ʿʝ ʧʦʟʠʪʠʚʥʘ 

ʢʦʨʝʣʘʮʠʿʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʇʊɽ ʠ ʩʘʜʨʞʘʿʘ ʛʣʠʥʝ. ʈʘʩʧʦʨʝʜ ʝʣʝʤʝʥʘʪʘ ʫʢʘʟʫʿʝ ʜʘ 

ʧʨʝʦʚʣʘʹʫʿʝ ʛʝʦʭʝʤʠʿʩʢʦ ʧʦʨʝʢʣʦ. ʉ ʦʙʟʠʨʦʤ ʥʘ ʿʘʢʦ ʢʠʩʝʣʫ ʨʝʘʢʮʠʿʫ ʧʦʜʧʦʚʨʰʠʥʩʢʦʛ 

ʭʦʨʠʟʦʥʪʘ, ʩʤʘˁʝˁʝ ʢʠʩʝʣʦʩʪʠ ʢʘʣʮʠʟʘʮʠʿʦʤ ʠ ʫʥʦʰʝˁʝʤ ʥʝʫʪʨʘʣʥʠʭ ʹʫʙʨʠʚʘ,  

ʧʦʧʨʘʚʠʣʠ ʙʠ ʩʝ ʫʩʣʦʚʠ ʟʘ ʫʩʧʝʚʘˁʝ ʙʠˀʘʢʘ ʠ ʩʤʘˁʠʣʘ ʨʘʩʪʚʦʨˀʠʚʦʩʪ ʚʝ˂ʠʥʝ ʇʊɽ.  

ʊʘʙʝʣʘ 13.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟʦʥʪ ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 

ʇʨʘʭ ɻʣʠʥʘ ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ 

ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 

>0.02mm <0.02 

mm 
3 Amo,p 0-26 0,5 28,0 37,3 34,2 28,5 71,5 GI 

 (B)v1 26-96 0,3 26,2 34,1 39,4 26,5 73,5 GI 

 (B)v2 96-134 0,5 24,0 32,3 43,2 24,5 75,5 G 

 (B)vC 134-150 0,2 25,7 33,1 41,0 25,9 74,1 G 

 

ʊʘʙʝʣʘ 14.-  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ 
ʍʦʨʠʟ. 

ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH 
ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl 
T-S S T 

V % 
cmol kg

-1
 

3 Amo,p 0-26 0,00 5,70 4,90 3,19 7,09 13,04 20,13 64,80 

 (B)v1 26-96 0,00 5,00 4,10 1,24 6,99 17,64 24,63 71,63 

 (B)v2 96-134 0,00 5,30 4,50 1,33 4,84 21,08 25,92 81,32 

 (B)vC 134-150 0,00 5,20 4,50 1,20 3,54 25,36 28,90 87,74 

ʊʘʙʝʣʘ 15.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬ. 
ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

Al  As Cd Cr Cu Hg Ni Pb Zn 

% mg kg
-1
 

3 Amo,p 0-26 2,77 8,06 0,31 33,37 15,06 0,09 29,79 16,75 55,58 

 (B)v1 26-96 4,48 10,96 0,33 44,90 19,28 0,09 39,20 11,40 69,12 

 (B)v2 96-134 4,31 9,90 0,33 41,73 18,63 0,05 38,00 11,40 62,15 

 (B)vC 134-150 4,19 9,44 0,31 42,13 19,88 0,05 38,60 10,92 63,45 
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ʊʘʙʝʣʘ 16. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 

ɹ
ʨ
ʦ
ʿ

 ʧ
ʨ
ʦ
ʬ
.

 

ʍ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 

ɼ
ʫ
ʙ
ʠ
ʥ
ʘ
 
c
m

 
As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

3 
Amo,

p 0-26 30,0 56,8 0,72 10,80 118,4 449,9 40,8 215,5 0,32 10,65 44,2 265,2 87,4 544,9 157,4 809,4 

 (B)v1 26-96 31,3 59,3 0,72 10,73 128,8 489,4 43,0 226,8 0,33 11,13 49,4 296,4 90,6 565,2 170,1 874,6 

 (B)v2 

96-

134 32,8 62,2 0,74 11,16 136,3 518,1 45,5 240,1 0,35 11,56 53,2 319,0 94,5 589,2 181,5 933,5 

 (B)vC 

134-

150 31,9 60,5 0,73 10,89 132,0 501,6 44,0 232,1 0,34 11,31 51,0 306,0 92,2 574,9 174,8 899,0 

 

ʇʈʆʌʀʃ ʙʨ. 4 - ʬʣʫʚʠʩʦʣ ʥʝʢʘʨʙʦʥʘʪʥʠ, ʧʝʩʢʦʚʠʪʦ ʠʣʦʚʘʩʪ, ʣʦʢʘʣʠʪʝʪ ʃʠʧʝ, 

ʉʤʝʜʝʨʝʚʦ (X=503851, Y=4942573, ʥ.ʚ.=74m) (Fluvisol)  

ʇʨʦʬʠʣ ʩʝ ʥʘʣʘʟʠ ʫ ʧʦʣʦʿʫ ɺʝʣʠʢʝ ʄʦʨʘʚʝ, ʟʘʧʘʜʥʦ ʦʜ ʢʦʨʠʪʘ ʨʝʢʝ, ʥʘ ʫʜʘˀʝʥʦʩʪʠ ʦʢʦ 

1,5 km. ʊʝʨʝʥ ʿʝ ʨʘʚʘʥ. ɿʝʤˀʠʰʪʝ ʿʝ ʧʦʜ ʦʨʘʥʠʮʦʤ, ʩʪʨʥʠʰʪʝ. ʆʢʦʣʥʫ ʚʝʛʝʪʘʮʠʿʫ ʯʠʥʝ 

ʨʘʪʘʨʩʢʝ ʢʫʣʪʫʨʝ, ʰʫʤʘʨʮʠ ʭʨʘʩʪʘ ʠ ʪʦʧʦʣʝ. 

 

 

ʍʦʨ. (A), 0-45cm.  

ɹʦʿʘ  ʿʝ ʪʘʤʥʦ ʩʤʝʹʘ ʫ ʚʣʘʞʥʦʤ ʩʪʘˁʫ 

(10YR3/6), ʧʦ ʪʝʢʩʪʫʨʠ ʧʝʩʢʦʚʠʪʦ ʛʣʠʥʦʚʠʪʘ 

ʠʣʦʚʘʯʘ, ʟʨʥʘʩʪʝ ʩʪʨʫʢʪʫʨʝ. ʈʘʩʪʨʝʩʠʪ ʠ 

ʧʨʦʧʫʩʪʘʥ, ʤʘʩʦʚʘʥ ʧʨʦʜʦʨ ʢʦʨʝʥʘ ʜʦ 40ʮʤ, 

ʧʦʿʝʜʠʥʘʯʥʦ ʜʦ 70 ʮʤ. ɹʝʩʢʘʨʙʦʥʘʪʘʥ. 

ʉʣʦʿ I, 45-75cm. 

 ɹʦʿʘ  ʪʘʤʥʦ ʞʫʪʦ-ʩʤʝʹʘ (10YR4/6), ʧʝʩʢʦʚʠʪʘ 

ʠʣʦʚʘʯʘ, ʟʨʥʘʩʪʝ ʩʪʨʫʢʪʫʨʝ. ʇʨʦʧʫʩʪʘʥ, ʩʣʘʙʦ 

ʢʘʨʙʦʥʘʪʘʥ. 

ʉʣʦʿ II, 75-100 cm.  

ɹʦʿʘ  ʪʘʤʥʦ ʞʫʪʦ-ʩʤʝʹʘ (10YR4/6). ʇʦ 

ʪʝʢʩʪʫʨʥʦʤ ʩʘʩʪʘʚʫ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

ʅʝʩʪʨʫʢʪʫʨʘʥ, ʩʣʘʙʦ ʢʘʨʙʦʥʘʪʘʥ. 

ʉʣʦʿ III, 100-125cm.  

ɹʦʿʘ  ʞʫʪʦ-ʩʤʝʹʘ (10YR5/6). ʀʣʦʚʘʩʪ ʧʝʩʘʢ, 

ʟʨʥʘʩʪʝ ʩʪʨʫʢʪʫʨʝ. ʈʘʩʪʨʝʩʠʪ, ʩʣʘʙʦ 

ʢʘʨʙʦʥʘʪʘʥ. 

ʉʣʦʿ IV, ʠʩʧʦʜ 125 cm. 

 ɹʦʿʘ  ʞʫʪʦ- ʩʤʝʹʘ (10YR5/8), ʠʣʦʚʘʩʪ ʧʝʩʘʢ. 

ʅʝʩʪʨʫʢʪʫʨʘʥ, ʩʣʘʙʦ ʢʘʨʙʦʥʘʪʘʥ.  

 

ʅʘ ʦʚʦʿ ʣʦʢʘʮʠʿʠ ʿʝ ʬʦʨʤʠʨʘʥʦ ʜʫʙʦʢʦ ʘʣʫʚʠʿʘʣʥʦ ʟʝʤˀʠʰʪʝ. ʇʨʦʬʠʣ ʦʜʣʠʢʫʿʝ ʚʝ˂ʠ 

ʙʨʦʿ ʩʣʦʿʝʚʘ ʢʦʿʠ ʩʝ ʜʦʥʝʢʣʝ ʨʘʟʣʠʢʫʿʫ ʧʦ ʪʝʢʩʪʫʨʠ ʠ ʜʨʫʛʠʤ ʦʩʦʙʠʥʘʤʘ. ɻʦʨˁʠ ʩʣʦʿʝʚʠ 

ʩʫ ʠʣʦʚʘʩʪʦʛ ʩʘʩʪʘʚʘ - ʧʝʩʢʦʚʠʪʦ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʧʝʩʢʦʚʠʪʘ ʠʣʦʚʘʯʘ ʠ ʛʣʠʥʦʚʠʪʘ 
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ʠʣʦʚʘʯʘ, ʜʦʢ ʩʫ ʜʦˁʠ ʟʥʘʪʥʦ ʣʘʢʰʝʛ ʩʘʩʪʘʚʘ, ʧʦ ʪʝʢʩʪʫʨʠ ʠʣʦʚʘʩʪʠ ʧʝʩʘʢ. ʋ ʛʦʨˁʝʤ 

ʜʝʣʫ ʧʨʦʬʠʣʘ ʩʘʜʨʞʘʿ ʛʣʠʥʝ ʚʘʨʠʨʘ ʦʜ 19-28%, ʧʨʘʭʘ ʦʜ 24-40%, ʘ ʫʢʫʧʥʠ ʧʝʩʘʢ ʦʜ 32-

57%. ʋ ʜʦˁʝʤ ʜʝʣʫ ʫʢʫʧʘʥ ʧʝʩʘʢ ʠʟʥʦʩʠ ʧʨʝʢʦ 80%, ʘ ʛʣʠʥʘ ʯʠʥʠ ʦʢʦ 9%. ʇʨʦʬʠʣ ʿʝ 

ʮʝʣʦʤ ʜʫʙʠʥʦʤ  ʜʦʙʨʦ ʧʨʦʧʫʩʪʘʥ.  

ʈʝʘʢʮʠʿʘ ʟʝʤˀʠʰʪʘ ʿʝ ʩʣʘʙʦ ʢʠʩʝʣʘ ʫ ʧʦʚʨʰʠʥʩʢʠʤ, ʜʦ ʥʝʫʪʨʘʣʥʘ ʫ ʜʫʙˀʠʤ ʩʣʦʿʝʚʠʤʘ, 

ʢʦʿʠ ʩʫ ʢʘʨʙʦʥʘʪʥʠ. ʉʘʜʨʞʘʿ ʭʫʤʫʩʘ ʿʝ ʩʨʝʜˁʠ ʠ ʦʧʘʜʘ ʩʘ ʜʫʙʠʥʦʤ. ɸʢʪʠʚʥʠ ʩʣʦʿ ʫ ʢʦʤʝ 

ʩʝ ʨʘʟʚʠʿʘ ʢʦʨʝʥ ʙʠˀʘʢʘ ʠʤʘ ʜʦʙʨʝ ʭʝʤʠʿʩʢʝ, ʢʘʦ ʠ ʬʠʟʠʯʢʦ-ʚʦʜʥʝ ʦʩʦʙʠʥʝ ʟʘʭʚʘˀʫʿʫ˂ʠ 

ʧʦʚʦˀʥʦʤ ʦʜʥʦʩʫ ʤʝʭʘʥʠʯʢʠʭ ʬʨʘʢʮʠʿʘ. ʋʩʣʦʚʠ ʟʘ ʫʩʧʝʚʘˁʝ ʢʫʣʪʫʨʘ ʩʫ ʜʦʙʨʠ, ʧʦʩʝʙʥʦ 

ʘʢʦ ʧʦʩʪʦʿʠ ʤʦʛʫ˂ʥʦʩʪ ʟʘ ʥʘʚʦʜˁʘʚʘˁʝ.   

ʋ ʧʦʛʣʝʜʫ ʩʘʜʨʞʘʿʘ ʇʊɽ ʫʦʯʘʚʘ ʩʝ ʜʘ ʿʝ ʩʘʜʨʞʘʿ Ni ʫ ʮʝʣʦʤ ʧʨʦʬʠʣʫ ʠʟʥʘʜ SW ʠ ʄɼʂ, 

ʜʦʢ ʿʝ ʩʘʜʨʞʘʿ Cr ʠ Hg ʩʘʤʦ ʫ ʜʫʙʠʥʠ 100-125 cm  ʠʟʥʘʜ SW. 

ʉʘʜʨʞʘʿ Ni ʫ ʧʨʦʬʠʣʫ ʚʘʨʠʨʘ ʦʜ 79 ʜʦ 109 mg kg
-1
, ʘ Cr ʦʜ 66-84 mg kg

-1
. ʅʝ ʫʦʯʘʚʘ ʩʝ 

ʧʦʩʝʙʥʘ ʘʢʫʤʫʣʘʮʠʿʘ ʫ ʧʦʚʨʰʠʥʩʢʦʤ ʭʦʨʠʟʦʥʪʫ, ʚʝ˂ ʩʘʜʨʞʘʿ ʟʘʚʠʩʠ ʦʜ ʟʘʩʪʫʧˀʝʥʦʩʪʠ 

ʛʣʠʥʝ. ɼʦʙʨʘ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʦʚʠʭ ʝʣʝʤʝʥʘʪʘ ʫʢʘʟʫʿʝ ʥʘ ʠʩʪʦ ʧʦʨʝʢʣʦ, ʧʨʝʚʘʩʭʦʜʥʦ 

ʛʝʦʭʝʤʠʿʩʢʦ. ɺʠʩʦʢ ʩʘʜʨʞʘʿ Ni ʠ Cr ʫ ʘʣʫʚʠʿʫʤʫ ɺʝʣʠʢʝ ʄʦʨʘʚʝ ʿʝ ʟʘʙʝʣʝʞʝʥ ʫ ʚʝ˂ʝʤ 

ʙʨʦʿʫ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʩʤʘʪʨʘ ʩʝ ʜʘ ʿʝ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʫʩʣʦʚˀʝʥʦ ʛʝʦʭʝʤʠʿʩʢʠʤ ʩʘʩʪʘʚʦʤ 

ʥʘʥʦʩʘ. ʋʢʦʣʠʢʦ ʩʫ ʧʨʠʨʦʜʥʦʛ ʧʦʨʝʢʣʘ ʚʝʟʘʥʠ ʩʫ ʫ ʪʝʞʝʧʨʠʩʪʫʧʘʯʥʠʤ ʦʙʣʠʮʠʤʘ, ʧʘ ʿʝ 

ˁʠʭʦʚʘ ʨʘʩʪʚʦʨˀʠʚʦʩʪ ʤʘˁʘ. ʇʦʰʪʦ ʿʝ ʦʚʦ ʧʦʜʨʫʯʿʝ ʩʘ ʠʥʪʝʥʟʠʚʥʦʤ ʧʦˀʦʧʨʠʚʨʝʜʥʦʤ 

ʧʨʦʠʟʚʦʜˁʦʤ ʧʦʪʨʝʙʥʘ ʿʝ ʢʦʥʪʨʦʣʘ ʘʢʫʤʫʣʘʮʠʿʝ ʝʣʝʤʝʥʘʪʘ ʫ ʙʠˀʢʘʤʘ, ʧʦʩʝʙʥʦ ʠʟ 

ʬʘʤʠʣʠʿʝ ʢʫʧʫʩʘ ʠ ʣʝʛʫʤʠʥʦʟʘ, ʢʦʿʝ ʧʦʿʘʯʘʥʦ ʘʢʫʤʫʣʠʨʘʿʫ Ni.   

ʈʘʩʧʦʨʝʜ ʜʨʫʛʠʭ ʝʣʝʤʝʥʘʪʘ ʪʘʢʦʹʝ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʟʘʚʠʩʠ ʦʜ ʩʘʜʨʞʘʿʘ ʛʣʠʥʝ. ɼʦʥʝʢʣʝ ʩʝ 

ʨʘʟʣʠʢʫʿʝ ʜʠʩʪʨʠʙʫʮʠʿʘ Hg, ʿʝʨ ʩʝ ʫ ʜʫʙʠʥʠ 100-125 cm ʫ ʧʝʩʢʦʚʠʪʦʤ ʩʣʦʿʫ, ʥʘʣʘʟʝ 

ʥʝʰʪʦ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ, 0,39 mg kg
-1
. ʆʚʝ ʚʨʝʜʥʦʩʪʠ ʩʫ ʦʢʦ 5 ʧʫʪʘ ʤʘˁʝ ʦʜ ʄɼʂ, ʧʘ ʩʝ ʥʝ 

ʦʯʝʢʫʿʝ ʰʪʝʪʘʥ ʝʬʝʢʘʪ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ.  

ʊʘʙʝʣʘ 17.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟʦʥʪ ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 

ʇʨʘʭ ɻʣʠʥʘ ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ 

ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 

>0.02mm <0.02 

mm 
4 (A) 0-45 0,6 45,8 28,6 25,0 46,4 53,6 PGI 

 I 45-75 1,3 55,8 23,7 19,2 57,1 42,9 PI 

 II  75-100 0,1 32,1 40,1 27,7 32,2 67,8 GI 

 III  100-125 0,2 81,2 9,5 9,1 81,4 18,6 IP 

 IV  >125 0,5 83,5 7,2 8,8 84,0 16,0 IP 

 

ʊʘʙʝʣʘ 18.-  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ  

ɹʨʦʿ 

ʧʨʦʬ. 
ʍʦʨʠʟ. 

ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH 
ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl 
T-S S T 

V % 
cmol kg

-1
 

4 (A) 0-45 0,00 6,80 6,10 2,70 0,65 29,40 30,05 97,84 

 I 45-75 0,84 7,00 6,40 1,75     

 II  75-100 1,68 7,20 6,50 1,22     

 III  100-125 2,52 7,80 6,90 0,78     

 IV  >125 3,00 7,70 6,90 0,78     
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ʊʘʙʝʣʘ 19.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬ. 
ʍʦʨʠʟ. 

ɼʫʙʠʥʘ 

cm 

Al  As Cd Cr Cu Hg Ni Pb Zn 
% mg kg

-1
 

4 (A) 0-45 2,50 14,92 0,56 78,30 22,93 0,08 108,90 49,11 95,92 

 I 45-75 2,23 11,14 0,46 76,23 19,14 0,07 107,47 45,41 81,25 

 II  75-100 3,06 14,87 0,58 83,80 25,45 0,14 115,83 54,38 107,38 

 III  100-125 1,44 9,51 0,34 71,10 11,24 0,39 78,77 33,48 61,45 

 IV  >125 1,57 10,47 0,36 65,67 12,41 0,16 90,90 39,51 66,65 

 

ʊʘʙʝʣʘ 20. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 

ɹ
ʨ
ʦ
ʿ

 ʧ
ʨ
ʦ
ʬ
.

 

ʍ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 

ɼ
ʫ
ʙ
ʠ
ʥ
ʘ
 
c
m

 

As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

4 
(A) 0-45 26,1 49,5 0,64 9,66 100,0 380,0 34,5 182,1 0,29 9,59 35,0 210,0 77,7 484,5 129,0 663,7 

 I 45-75 23,4 44,3 0,58 8,73 88,4 335,9 30,1 158,7 0,27 8,88 29,2 175,2 70,9 442,4 110,2 566,9 

 II  75-100 26,6 50,4 0,63 9,47 105,4 400,5 35,3 186,3 0,29 9,81 37,7 226,2 78,9 492,1 134,9 693,9 

 III  100-125 19,0 35,9 0,49 7,34 68,2 259,2 22,8 120,5 0,23 7,69 19,1 114,6 59,9 373,4 78,5 403,6 

 IV  >125 18,8 35,7 0,49 7,31 67,6 256,9 22,6 119,5 0,23 7,66 18,8 112,8 59,6 371,5 77,6 398,9 
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ʇʈʆʌʀʃ ʙʨ.5  - ʯʝʨʥʦʟʝʤ ʠʟʣʫʞʝʥʠ ʥʘ ʣʝʩʦʣʠʢʦʿ ʠʣʦʚʘʯʠ, ʣʦʢʘʣʠʪʝʪ ʂʘʩʠʜʦʣ, 

ʇʦʞʘʨʝʚʘʮ (X=527104, Y=4942176, ʥ.ʚ.=130m) (Luvic Chernozem) 

 

 

ʏʝʨʥʦʟʝʤ ʩʝ ʥʘʣʘʟʠ ʥʘ ʨʘʚʥʦʤ ʪʝʨʝʥʫ ʫ 

ʩʪʠʰʢʦʤ ʧʦʜʨʫʯʿʫ, ʢʦʿʝ ʧʨʝʜʩʪʘʚˀʘ 

ʢʨʘʿˁʠ ʿʫʞʥʠ ʜʝʦ ʟʦʥʝ ʯʝʨʥʦʟʝʤʘ ʠʟ 

ɹʘʥʘʪʘ. ʌʦʨʤʠʨʘʥ ʿʝ ʥʘ ʣʝʩʦʣʠʢʦʿ ʠʣʦʚʘʯʠ. 

ʅʘʯʠʥ ʢʦʨʠʰ˂ʝˁʘ ʿʝ ʦʨʘʥʠʮʘ, ʣʫʮʝʨʢʘ. 

ɸʫʪʦʭʪʦʥʫ ʚʝʛʝʪʘʮʠʿʫ ʦʚʦʛ ʧʦʜʨʫʯʿʘ ʩʫ 

ʯʠʥʠʣʝ ʣʠʚʘʜʝ, ʘʣʠ ʩʝ ʟʝʤˀʠʰʪʝ  ʜʫʛʦ 

ʚʨʝʤʝʥʘ ʢʦʨʠʩʪʠ ʟʘ ʠʥʪʝʥʟʠʚʥʫ 

ʧʦˀʦʧʨʠʚʨʝʜʥʫ ʧʨʦʠʟʚʦʜˁʫ.    

 

 

ʍʦʨ. ɸmo, p, 0-30 cm. ɹʦʿʘ ʫ ʩʫʚʦʤ ʩʪʘˁʫ 

ʪʘʤʥʦ ʩʤʝʹʘ (10YR3/3), ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, 

ʤʨʚʠʯʘʩʪʝ ʩʪʫʢʪʫʨʝ. ɼʦʙʨʦ ʜʨʝʥʠʨʘʥ, 

ʧʨʦʞʝʪ ʢʦʨʝʥʦʚʠʤ ʩʠʩʪʝʤʦʤ, 

ʙʝʩʢʘʨʙʦʥʘʪʘʥ. 

ʭʦʨ. ɸmo, 30-55 cm. ʊʘʤʥʦ ʞʫʪʦ-ʩʤʝʹʝ 

ʙʦʿʝ (10YR3/4). ɻʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

ʄʨʚʠʯʘʩʪʝ ʩʪʨʫʢʪʫʨʝ, ʙʝʩʢʘʨʙʦʥʘʪʘʥ. 

ʄʘʩʦʚʥʠ ʧʨʦʜʦʨ ʢʦʨʝʥʘ ʜʦ 40 cm. 

ʭʦʨ. ɸC, 55-85 cm. ɹʦʿʘ ʪʘʤʥʦ ʞʫʪʦ-ʩʤʝʹʘ 

(10YR3/6), ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʤʨʚʠʯʘʩʪʝ 

ʩʪʨʫʢʪʫʨʝ. ʇʨʦʧʫʩʪʘʥ. ʇʨʠʩʫʪʥʝ 

ʢʦʥʢʨʝʮʠʿʝ Cʘ, ʩʣʘʙʦ ʢʘʨʙʦʥʘʪʘʥ. 

ʭʦʨ. ɸC, 85-140 cm. ɹʦʿʘ ʞʫʪʦ-ʩʤʝʹʘ 

(10YR4/6), ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʩʣʘʙʠʿʝ 

ʠʟʨʘʞʝʥʘ ʛʨʘʰʢʘʩʪʘ ʩʪʨʫʢʪʫʨʘ. ʇʨʠʩʫʪʥʝ 

ʢʦʥʢʨʝʮʠʿʝ Cʘ, ʧʦʩʝʙʥʦ ʦʜ 100cm, ʙʫʨʥʘ 

ʨʝʘʢʮʠʿʘ ʥʘ CʘCʆ3. 

ʭʦʨ. C, ʠʩʧʦʜ 140 cm. ɹʦʿʘ ʩʚʝʪʣʦ ʞʫʪʦ-

ʩʤʝʹʘ (10YR5/6), ʣʝʩʦʣʠʢʘ ʠʣʦʚʘʯʘ, 

ʥʝʠʟʨʘʞʝʥʘ ʩʪʨʫʢʪʫʨʘ. ɼʦʩʪʘ ʢʦʥʢʨʝʮʠʿʘ 

Cʘ, ʿʘʢʘ ʨʝʘʢʮʠʿʘ ʥʘ CʘCʆ3. 

 

ʏʝʨʥʦʟʝʤ ʿʝ ʧʦ ʪʝʢʩʪʫʨʠ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. ʉʘʜʨʞʘʿ ʛʣʠʥʝ ʦʧʘʜʘ ʩʘ ʜʫʙʠʥʦʤ ʦʜ 37% ʫ 

ʭʫʤʫʩʥʦʤ ʭʦʨʠʟʦʥʪʫ, ʜʦ 30%, ʫ ʩʫʧʩʪʨʘʪʫ. ʉʘʜʨʞʘʿ ʧʝʩʢʘ ʩʝ ʧʦʚʝ˂ʘʚʘ ʦʜ 40-45%, ʩʝʤ ʫ 

ʩʫʧʩʪʨʘʪʫ ʛʜʝ ʿʝ 34%. ʋʜʝʦ ʧʨʘʭʘ ʿʝ 24-26%, ʘ ʫ ʩʫʧʩʪʨʘʪʫ 36%. ʏʝʨʥʦʟʝʤ ʿʝ ʥʝʰʪʦ 

ʪʝʞʝʛ ʤʝʭʘʥʠʯʢʦʛ ʩʘʩʪʘʚʘ. ʀʤʘ ʜʦʙʨʫ ʩʧʦʩʦʙʥʦʩʪ ʟʘʜʨʞʘʚʘˁʘ ʚʦʜʝ, ʘ ʟʘʭʚʘˀʫʿʫ˂ʠ 

ʜʦʙʨʦʿ ʠ ʩʪʘʙʠʣʥʦʿ ʩʪʨʫʢʪʫʨʠ ʠ ʜʦʙʨʝ ʜʨʝʥʘʞʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ.  

ʏʝʨʥʦʟʝʤ ʿʝ ʠʟʣʫʞʝʥ, ʢʘʨʙʦʥʘʪʠ ʩʫ ʠʩʧʨʘʥʠ ʠʟ ʛʦʨˁʠʭ ʭʦʨʠʟʦʥʘʪʘ ʠ ʿʘʚˀʘʿʫ ʩʝ ʥʘ 55cm 

ʜʫʙʠʥʝ. ʍʫʤʫʩʥʠ ʭʦʨʠʟʦʥʪ ʿʝ ʢʠʩʝʣʝ ʜʦ ʩʣʘʙʦ ʢʠʩʝʣʝ ʨʝʘʢʮʠʿʝ, ʘ ʜʫʙˀʠ ʭʦʨʠʟʦʥʪʠ 

ʥʝʫʪʨʘʣʥʝ. ʉʘʜʨʞʘʿ ʭʫʤʫʩʘ ʿʝ ʩʨʝʜˁʠ ʠ ʦʧʘʜʘ ʩʘ ʜʫʙʠʥʦʤ. ʂʘʧʘʮʠʪʝʪ ʘʜʩʦʨʧʮʠʿʝ 
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ʢʘʪʿʦʥʘ ʿʝ ʩʨʝʜˁʠ 23-24 cmol kg
-1
, ʘ ʩʘʜʨʞʘʿ ʙʘʟʥʠʭ ʢʘʪʿʦʥʘ ʫ ʭʫʤʫʩʥʦʤ ʭʦʨʠʟʦʥʪʫ 

ʟʥʘʪʘʥ, 18-22 cmol kg
-1

.  

ʋ ʯʝʨʥʦʟʝʤʫ ʿʝ ʩʘʜʨʞʘʿ ʇʊɽ ʠʩʧʦʜ ʛʨʘʥʠʮʘ ʜʘʪʠʭ ʫ ʟʘʢʦʥʩʢʦʿ ʨʝʛʫʣʘʪʠʚʠ. ʆʧʰʪʘ 

ʪʝʥʜʝʥʮʠʿʘ ʿʝ ʜʘ ʩʘʜʨʞʘʿ ʝʣʝʤʝʥʘʪʘ ʚʝ˂ʠ ʫ ʛʦʨˁʠʤ ʛʣʠʥʦʚʠʪʠʿʠʤ ʭʦʨʠʟʦʥʪʠʤʘ, ʫ ʦʜʥʦʩʫ 

ʥʘ ʜʦˁʝ. ʋ ʭʫʤʫʩʥʦʤ ʭʦʨʠʟʦʥʪʫ ʿʝ ʤʘʣʦ ʚʠʰʝ As, Cd, Pb, ʰʪʦ ʤʦʞʝ ʙʠʪʠ ʧʦʩʣʝʜʠʮʘ 

ʙʠʦʣʦʰʢʝ ʘʢʫʤʫʣʘʮʠʿʝ, ʘʣʠ ʩʝ ʥʝ ʠʩʢˀʫʯʫʿʝ ʥʠ ʫʪʠʮʘʿ ʟʘʛʘʹʫʿʫ˂ʠʭ ʤʘʪʝʨʠʿʘ ʠʟ ʊɽ 

ʂʦʩʪʦʣʘʮ, ʠʥʜʫʩʪʨʠʿʝ ʫ ʇʦʞʘʨʝʚʮʫ ʠʪʜ. ʋ ʧʦʛʣʝʜʫ ʇʊɽ ʥʝʤʘ ʦʛʨʘʥʠʯʝˁʘ ʟʘ ʛʘʿʝˁʝ 

ʧʦˀʦʧʨʠʚʨʝʜʥʠʭ ʢʫʣʪʫʨʘ. 

ʊʘʙʝʣʘ 21.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟʦʥʪ ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 

ʇʨʘʭ ɻʣʠʥʘ ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ 

ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 

>0.02mm <0.02 

mm 
5 Amo,p 0-30 0,7 38,8 23,7 36,8 39,5 60,5 GI 

 Amo 30-55 1,0 38,9 24,1 36,0 39,9 60,1 GI 

 AC 55-85 3,8 38,5 26,2 31,5 42,3 57,7 GI 

 AC 85-140 5,0 39,8 24,9 30,3 44,8 55,2 GI 

 C >140 5,1 28,6 36,4 29,9 33,7 66,3 GI 

 

ʊʘʙʝʣʘ 22.-  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ  

ɹʨʦʿ 

ʧʨʦʬ. 
ʍʦʨʠʟ. 

ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH 
ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl 
T-S S T 

V % 
cmol kg

-1
 

5 Amo,p 0-30 0,00 6,20 5,30 2,45 4,32 18,28 22,60 80,88 

 Amo 30-55 0,00 6,30 5,60 1,60 2,15 22,20 24,35 91,19 

 AC 55-85 1,02 7,20 6,50 1,31     

 AC 85-140 11,70 7,70 7,00 1,29     

 C >140 15,13 7,80 7,00 1,09     

ʊʘʙʝʣʘ 23.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ 
ʍʦʨʠʟ. 

ɼʫʙʠʥʘ 

cm 

Al  As Cd Cr Cu Hg Ni Pb Zn 

% mg kg
-1
 

5 Amo,p 0-30 4,09 9,35 0,37 40,87 18,09 0,03 35,07 12,41 62,12 

 Amo 30-55 3,74 8,94 0,34 39,30 18,45 0,04 36,57 10,35 68,35 

 AC 55-85 3,48 8,24 0,30 33,73 15,76 0,02 30,69 7,70 53,05 

 AC 85-140 2,93 7,31 0,29 30,20 14,99 0,02 28,63 7,27 50,15 

 C >140 3,46 7,71 0,29 34,37 15,58 0,03 33,43 8,10 55,38 
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ʊʘʙʝʣʘ 24. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 

ɹ
ʨ
ʦ
ʿ

 ʧ
ʨ
ʦ
ʬ
.

 

ʍ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 

ɼ
ʫ
ʙ
ʠ
ʥ
ʘ
 
c
m

 
As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

5 
Amo,p 0-30 30,7 58,2 0,72 10,84 123,6 469,7 42,1 222,0 0,33 10,90 46,8 280,8 89,3 556,5 164,1 843,8 

 Amo 30-55 30,0 57,0 0,70 10,48 122,0 463,6 41,0 216,3 0,32 10,77 46,0 276,0 87,6 546,2 160,4 824,9 

 AC 55-85 28,1 53,3 0,66 9,91 113,0 429,4 37,8 199,7 0,31 10,24 41,5 249,0 82,8 516,3 146,5 753,2 

 AC 85-140 27,6 52,4 0,65 9,77 110,6 420,3 37,0 195,5 0,30 10,11 40,3 241,8 81,6 508,7 142,8 734,6 

 C >140 27,4 52,0 0,64 9,66 109,8 417,2 36,6 193,4 0,30 10,05 39,9 239,4 81,0 505,0 141,3 726,9 

 

ʇʈʆʌʀʃ ʙʨ.6  - ʨʘʥʢʝʨ ʜʠʩʪʨʠʯʥʠ ʥʘ ʛʨʘʥʠʪʫ, ʣʦʢʘʣʠʪʝʪ ɹʨˁʠʮʘ, ɻʦʣʫʙʘʮ, (X=561415, 

Y=4943752, ʥ.ʚ.=190m) (Dystric Leptosol) 

 

ʈʘʥʢʝʨ ʿʝ ʬʦʨʤʠʨʘʥ ʫ ʜʦˁʝʤ ʜʝʣʫ ʿʘʢʦ 

ʩʪʨʤʝ ʧʘʜʠʥʝ. ɽʢʩʧʦʟʠʮʠʿʘ ʿʝ ʠʩʪʦʯʥʘ. 

ʊʝʨʝʥ ʿʝ ʿʘʢʦ ʩʪʝʥʦʚʠʪ, ʘ ʟʘʩʪʫʧˀʝʥʝ ʩʫ 

ʩʪʝʥʝ ʛʨʘʥʠʪ, ʛʨʘʥʦʜʠʦʨʠʪ ʠ ʤʦʥʮʦʥʠʪ. 

ʋʦʯʝʥʘ ʿʝ ʿʘʢʘ ʧʦʚʨʰʠʥʩʢʘ ʠ ʙʨʘʟʜʘʩʪʘ 

ʝʨʦʟʠʿʘ. ɿʝʤˀʠʰʪʝ ʿʝ ʧʦʜ ʙʘʛʨʝʤʦʚʦʤ 

ʰʫʤʦʤ ʩʘ ʨʘʟʚʠʿʝʥʦʤ ʧʨʠʟʝʤʥʦʤ 

ʚʝʛʝʪʘʮʠʿʦʤ. 

 
 

 

 

 

ʍʦʨ. ɸoh, 0-24 cm. ɹʦʿʘ ʞʫʪʦ-ʩʤʝʹʘ 

(10YR5/4). ʇʝʩʢʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʛʨʘʰʢʘʩʪʝ 

ʩʪʨʫʢʪʫʨʝ. ʉʣʘʙʦ ʩʢʝʣʝʪʘʥ, ʜʦʙʨʦ 

ʜʨʝʥʠʨʘʥ. ʄʘʩʦʚʥʠ ʧʨʦʜʦʨ ʢʦʨʝʥʘ ʜʦ 40 

cm.  

   

ʭʦʨ. AohC, 24-60 cm. ɹʦʿʘ ʞʫʪʦ-ʩʤʝʹʘ 

(10YR5/6), ʧʝʩʢʦʚʠʪʘ ʠʣʦʚʘʯʘ. ʉʨʝʜʝˁ 

ʩʢʝʣʝʪʘʥ, ʩʣʘʙʠʿʝ ʠʟʨʘʞʝʥʘ ʛʨʘʰʢʘʩʪʘ 

ʩʪʨʫʢʪʫʨʘ. ʇʨʦʧʫʩʪʘʥ. ʇʦʩʪʝʧʝʥ ʧʨʝʣʘʟ ʫ  

 

ʍʦʨ.C, ʠʩʧʦʜ 60 cm. ɹʦʿʘ ʞʫʪʦ-ʩʤʝʹʘ 

(10YR5/6), ʿʘʢʦ ʩʢʝʣʝʪʘʥ, ʨʘʩʧʘʜʥʫʪʠ 

ʛʨʘʥʠʪ.  
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ʆʩʥʦʚʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʥʢʝʨʘ ʥʘ ʛʨʘʥʠʪʫ ʿʝ ʣʘʢ ʤʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ.  ʉʘʜʨʞʘʿ ʫʢʫʧʥʦʛ 

ʧʝʩʢʘ ʿʝ ʚʠʩʦʢ, ʦʢʦ 79%, ʦʜ ʯʝʛʘ ʥʘʿʚʝ˂ʠ ʜʝʦ ʯʠʥʠ ʢʨʫʧʘʥ ʧʝʩʘʢ, 49-55%. ʋʜʝʦ ʩʠʪʥʠʿʠʭ 

ʯʝʩʪʠʮʘ ʿʝ ʥʠʟʘʢ. ʉʘʜʨʞʘʿ ʛʣʠʥʝ ʦʧʘʜʘ ʩʘ ʜʫʙʠʥʦʤ, ʦʜ 11 ʜʦ 8%. ʃʘʢ ʤʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ 

ʩʘ ʜʦʩʪʘ ʩʢʝʣʝʪʘ ʠ ʚʝʣʠʢʠ ʥʘʛʠʙ ʯʠʥʠ ʜʘ ʿʝ ʟʝʤˀʠʰʪʝ ʣʘʢʦ ʦʮʝʜʠʪʦ ʠ ʠʤʘ ʤʘʣʫ 

ʩʧʦʩʦʙʥʦʩʪ ʟʘʜʨʞʘʚʘˁʘ ʚʦʜʝ.  

ʈʝʘʢʮʠʿʘ ʟʝʤˀʠʰʪʘ ʿʝ ʿʘʢʦ ʢʠʩʝʣʘ, ʿʝʨ ʿʝ ʬʦʨʤʠʨʘʥʦ ʥʘ ʢʠʩʝʣʠʤ ʤʘʛʤʘʪʩʢʠʤ ʩʪʝʥʘʤʘ -

ʛʨʘʥʠʪʠʤʘ, ʢʦʿʠ ʩʘʜʨʞʝ ʜʦʩʪʘ SiO2 (65-75%) ʠ ʢʚʘʨʮʘ (ʜʦ 25%), ʫ ʦʜʥʦʩʫ ʥʘ Fe - Mg 

ʘʣʫʤʦʩʠʣʠʢʘʪʝ ʠ ʩʠʣʠʢʘʪʝ. ʍʠʜʨʦʣʠʪʠʯʢʘ ʢʠʩʝʣʦʩʪ ʟʝʤˀʠʰʪʘ ʿʝ ʟʥʘʪʥʘ, ʧʨʝʦʚʣʘʹʫʿʝ 

ʥʘʜ ʩʫʤʦʤ ʙʘʟʘ ʢʦʿʘ ʿʝ ʦʢʦ 10 cmol kg
-1
. ʉʘʜʨʞʘʿ ʭʫʤʫʩʘ ʿʝ ʦʢʦ 3% ʫ ʧʦʚʨʰʠʥʩʢʦʤ 

ʭʦʨʠʟʦʥʪʫ.  

ʉʘʜʨʞʘʿ ʇʊɽ ʿʝ ʠʩʧʦʜ ʛʨʘʥʠʯʥʠʭ ʚʨʝʜʥʦʩʪʠ. ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʩʚʠʭ ʝʣʝʤʝʥʘʪʘ ʩʫ ʥʠʩʢʝ 

ʰʪʦ ʿʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʝʤˀʠʰʪʘ ʦʙʨʘʟʦʚʘʥʠʭ ʥʘ ʛʨʘʥʠʪʫ. ʉʘʜʨʞʘʿ ʚʝ˂ʠʥʝ ʝʣʝʤʝʥʘʪʘ ʿʝ 

ʥʝʰʪʦ ʚʝ˂ʠ ʫ ʭʫʤʫʩʥʦʤ ʭʦʨʠʟʦʥʪʫ. ʉʤʘʪʨʘ ʩʝ ʜʘ ʿʝ ʪʦ ʧʦʩʣʝʜʠʮʘ ʚʝʟʠʚʘˁʘ ʇʊɽ ʟʘ 

ʦʨʛʘʥʩʢʫ ʤʘʪʝʨʠʿʫ ʠ ʙʠʦʣʦʰʢʦʛ ʢʨʫʞʝˁʘ.   

ʊʘʙʝʣʘ 25.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟʦʥʪ ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 

ʇʨʘʭ ɻʣʠʥʘ ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ 

ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 

>0.02mm <0.02 

mm 
6 Aoh 0-24 55,0 24,2 10,0 10,8 79,2 20,8 PI 

 AohC 24-60 49,3 28,8 13,6 8,3 78,1 21,9 PI 

 

ʊʘʙʝʣʘ 26.-  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ 
ʍʦʨʠʟ. 

ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH 
ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl 
T-S S T 

V % 
cmol kg

-1
 

6 Aoh 0-24 0,00 4,30 3,50 2,97 13,13 9,84 22,97 42,84 

 AohC 24-60 0,00 4,80 3,30 1,42 10,73 10,50 21,23 49,47 

ʊʘʙʝʣʘ 27.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬ. 
ʍʦʨʠʟ. 

ɼʫʙʠʥʘ 

cm 

Al  As Cd Cr Cu Hg Ni Pb Zn 

% mg kg
-1
 

6 Aoh 0-24 2,55 2,22 0,24 14,59 6,69 0,08 11,78 6,65 49,98 

 AohC 24-60 2,26 1,33 0,24 14,01 6,43 0,02 11,96 6,04 46,32 

 

ʊʘʙʝʣʘ 28. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 

ɹ
ʨ
ʦ
ʿ

 ʧ
ʨ
ʦ
ʬ
.

 

ʍ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 

ɼ
ʫ
ʙ
ʠ
ʥ
ʘ
 
c
m

 

As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

6 Aoh 0-24 20,5 38,9 0,55 8,22 71,6 272,1 25,4 133,9 0,24 8,01 20,8 124,8 63,8 397,6 86,9 446,7 

 AohC 24-60 18,9 35,8 0,50 7,46 66,6 253,1 22,7 119,9 0,23 7,64 18,3 109,8 59,7 372,4 77,0 396,2 
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ʇʈʆʌʀʃ ʙʨ.7 -  ʨʘʥʢʝʨ ʜʠʩʪʨʠʯʥʠ ʧʦʩʤʝʹʝʥʠ ʥʘ ʛʥʘʿʩʫ, ʣʦʢʘʣʠʪʝʪ ʇʝʪʨʦʚʦ ʩʝʣʦ, 

ʊʝʢʠʿʘ, ʂʣʘʜʦʚʦ (X=614202, Y=4945348, ʥ.ʚ.=420m) (Dystric, Brunic Leptosol)  

ʇʨʦʬʠʣ ʩʝ ʥʘʣʘʟʠ ʥʘ ʛʦʨˁʝʤ ʜʝʣʫ ʧʣʘʥʠʥʩʢʝ ʧʘʜʠʥʝ ʫʤʝʨʝʥʦʛ ʜʦ ʿʘʢʦʛ ʥʘʛʠʙʘ, ʟʘʧʘʜʥʝ 

ʝʢʩʧʦʟʠʮʠʿʝ. ʇʦʩʪʦʿʠ ʿʘʢʘ ʩʪʝʥʦʚʠʪʦʩʪ ʠ ʫʤʝʨʝʥʦ ʿʘʢʘ ʧʦʚʨʰʠʥʩʢʘ ʝʨʦʟʠʿʘ. ʅʘʯʠʥ 

ʢʦʨʠʰ˂ʝʥʘ ʿʝ ʦʨʘʥʠʮʘ ʫ ʧʘʨʣʦʛʫ. ɻʝʦʣʦʰʢʠ ʩʫʧʩʪʨʘʪ ʿʝ ʛʥʘʿʩ ʠ ʤʠʢʘʰʠʩʪ. 

 

 

ɸoh, 0-25cm. ɹʦʿʘ ʩʤʝʹʘ (10YR4/3). 

ʇʝʩʢʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʩʨʝʜˁʝ ʩʢʝʣʝʪʥʘ, 

ʛʨʘʰʢʘʩʪʝ ʩʪʨʫʢʪʫʨʝ. ɼʦʙʨʦ ʜʨʝʥʠʨʘʥo 

ʟʝʤˀʠʰʪʝ, ʜʦ 25cm ʤʘʩʦʚʘʥ ʧʨʦʜʦʨ ʢʦʨʝʥʘ, ʜʦ 

40 cm ʧʦʿʝʜʠʥʘʯʘʥ. 

 

 

(B)v, 25-50cm. ɹʦʿʘ ʩʤʝʹʘ ʩʘ ʮʨʚʝʥʢʘʩʪʦʤ 

ʥʠʿʘʥʩʦʤ (10YR4/4). ʇʦ ʪʝʢʩʪʫʨʠ ʧʝʩʢʦʚʠʪʦ 

ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʩʨʝʜˁʝ ʩʢʝʣʝʪʥʘ, 

ʛʨʘʰʢʘʩʪʦ-ʦʨʘʰʘʩʪʝ ʩʪʨʫʢʪʫʨʝ. ʇʦʿʝʜʠʥʘʯʥʝ 

ʢʦʥʢʨʝʮʠʿʝ Fe ʠ Mn. ʇʨʦʧʫʩʪʘʥ. 

 
 

C, ʠʩʧʦʜ 50cm- ʨʘʩʧʘʜʥʫʪʠ ʛʥʘʿʩ  

 

 

ɿʝʤˀʠʰʪʝ ʿʝ ʣʘʢʰʝʛ ʤʝʭʘʥʠʯʢʦʛ ʩʘʩʪʘʚʘ. ɼʦʤʠʥʠʨʘʿʫ ʯʝʩʪʠʮʝ ʧʝʩʢʘ, 58-59%, ʧʨʠ ʯʝʤʫ 

ʢʨʫʧʘʥ ʧʝʩʘʢ ʯʠʥʠ ʟʥʘʪʘʥ ʜʝʦ, 19-28%. ʉʘʜʨʞʘʿ ʛʣʠʥʝ ʩʝ ʤʘʣʦ ʧʦʚʝ˂ʘʚʘ ʧʦ ʜʫʙʠʥʠ, ʦʜ 

18-22%, ʧʘ ʿʝ ʧʦʚʨʰʠʥʩʢʠ ʭʦʨʠʟʦʥʪ ʧʝʩʢʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʘ ʢʘʤʙʠʯʥʠ ʧʝʩʢʦʚʠʪʦ 

ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. ɿʝʤˀʠʰʪʝ ʿʝ ʩʢʝʣʝʪʥʦ ʮʝʣʦʤ ʜʫʙʠʥʦʤ, ʧʘ ʿʝ ʧʨʦʧʫʩʥʦ ʠ ʜʦʙʨʦ 

ʘʝʨʠʩʘʥʦ. 

ʈʝʘʢʮʠʿʘ ʿʝ ʿʘʢʦ ʢʠʩʝʣʘ, ʩʘ ʤʘʣʠʤ ʩʘʜʨʞʘʿʝʤ ʙʘʟʥʠʭ ʢʘʪʿʦʥʘ ʫ ʘʜʩʦʨʧʪʠʚʥʦʤ ʢʦʤʧʣʝʢʩʫ, 

ʠʩʧʦʜ 10 cmol kg
-1
. ʉʘʜʨʞʘʿ ʭʫʤʫʩʘ ʫ ʧʦʚʨʰʠʥʩʢʦʤ ʭʦʨʠʟʦʥʪʫ ʿʝ ʦʢʦ 3,4%, ʘ ʫ ʜʫʙˀʝʤ 

ʤʘˁʠ. ʂʘʧʘʮʠʪʝʪ ʘʜʩʦʨʧʮʠʿʝ ʢʘʪʿʦʥʘ ʿʝ ʤʘʣʠ, ʟʙʦʛ ʣʘʢʰʝʛ ʩʘʩʪʘʚʘ ʠ ʤʘˁʝʛ ʩʘʜʨʞʘʿʘ 

ʭʫʤʫʩʘ, ʧʦʩʝʙʥʦ ʫ ʢʘʤʙʠʯʥʦʤ ʭʦʨʠʟʦʥʪʫ.  

ʇʨʝʤʘ ʩʘʜʨʞʘʿʫ ʇʊɽ ʫ ʟʝʤˀʠʰʪʫ ʚʠʜʠ ʩʝ ʜʘ ʩʫ ʚʨʝʜʥʦʩʪʠ Cu ʠ Ni ʠʟʥʘʜ SW ʫ ʮʝʣʦʤ 

ʧʨʦʬʠʣʫ, ʠʟʥʦʩʝ 33-38 mg kg
-1
, ʦʜʥʦʩʥʦ 34-44 mg kg

-1
. ʄʘˁʝ ʩʫ ʦʜ ʄɼʂ, ʟʘ Cu ʦʢʦ 3 

ʧʫʪʘ, ʟʘ Ni 1,14-1,5 ʧʫʪʘ. ʉʘʜʨʞʘʿ ʦʚʠʭ ʝʣʝʤʝʥʘʪʘ ʩʝ ʧʦʚʝ˂ʘʚʘ ʩʘ ʜʫʙʠʥʦʤ, ʢʘʦ ʠ ʩʘʜʨʞʘʿ 

ʛʣʠʥʝ. ʊʘʢʦʹʝ ʠ ʢʦʥʮʝʥʪʨʘʮʠʿʝ As ʠ Cr  ʨʘʩʪʫ ʩʘ ʜʫʙʠʥʦʤ, ʰʪʦ ʫʢʘʟʫʿʝ ʥʘ ʛʝʦʭʝʤʠʿʩʢʦ 

ʧʦʨʝʢʣʦ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʩʘʜʨʞʘʿ Cd, Pb, Zn ʠ Hg ʿʝ ʥʝʰʪʦ ʚʝ˂ʠ ʫ ʭʫʤʫʩʥʦʤ ʭʦʨʠʟʦʥʪʫ. 

ʇʦʨʝʜ ʙʠʦʣʦʰʢʝ ʘʢʫʤʫʣʘʮʠʿʝ ʝʣʝʤʝʥʘʪʘ, ʤʦʛʫ˂ ʿʝ ʠ ʘʥʪʨʦʧʦʛʝʥʠ ʫʪʠʮʘʿ. 
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ʊʘʙʝʣʘ 29.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟʦʥʪ ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 

ʇʨʘʭ ɻʣʠʥʘ ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ 

ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 

>0.02mm <0.02 

mm 
7 Aoh 0-25 19,1 40,0 22,5 18,4 59,1 40,9 PI 

 (B)v 25-50 28,4 29,2 20,5 21,9 57,6 42,4 PGI 
 

ʊʘʙʝʣʘ 30.-  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ 
ʍʦʨʠʟ. 

ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH 
ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl 
T-S S T 

V % 
cmol kg

-1
 

7 Aoh 0-25 0,00 4,90 4,40 3,41 9,20 9,76 18,96 51,48 

 (B)v 25-50 0,00 4,60 4,00 1,42 7,57 7,08 14,65 48,32 

ʊʘʙʝʣʘ 31.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬ. 
ʍʦʨʠʟ. 

ɼʫʙʠʥʘ 

cm 

Al  As Cd Cr Cu Hg Ni Pb Zn 

% mg kg
-1
 

7 Aoh 0-25 2,81 0,71 0,51 36,63 33,48 0,03 34,10 22,33 97,22 

 (B)v 25-50 3,82 1,01 0,42 42,23 37,68 IGDM 44,50 16,06 95,25 

 

ʊʘʙʝʣʘ 32. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 

ɹ
ʨ
ʦ
ʿ

 ʧ
ʨ
ʦ
ʬ
.

  

ʍ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 

ɼ
ʫ
ʙ
ʠ
ʥ
ʘ
 
c
m

 

As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

7 Aoh 0-25 23,7 45,0 0,61 9,18 86,8 329,8 30,6 161,7 0,27 8,89 28,4 170,4 71,8 447,8 110,3 567,3 

 (B)v 25-50 24,3 46,1 0,59 8,91 93,8 356,4 31,6 166,9 0,28 9,17 31,9 191,4 73,3 457,2 117,8 606,0 
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ʇʈʆʌʀʃ ʙʨ. 8  -  ʃʫʚʠʩʦʣ, ʣʦʢʘʣʠʪʝʪ ʉʪʦʿʥʠʢ, ʄʣʘʜʝʥʦʚʘʮ (X=468675, Y=4915148, 

ʥ.ʚ.=210m) (Albic Luvisol) 

ʃʫʚʠʩʦʣ ʿʝ ʬʦʨʤʠʨʘʥ ʥʘ ʤʠʦʮʝʥʠʤ ʿʝʟʝʨʩʢʠʤ ʩʝʜʠʤʝʥʪʠʤʘ. ʇʨʦʬʠʣ ʩʝ ʥʘʣʘʟʠ ʥʘ 

ʩʨʝʜʠʥʠ ʙʣʘʛʦʛ ʥʘʛʠʙʘ, ʟʘʧʘʜʥʝ ʝʢʩʧʦʟʠʮʠʿʝ. ʅʘʯʠʥ ʢʦʨʠʰ˂ʝˁʘ ʿʝ ʦʨʘʥʠʮʘ, ʩʪʨʥʠʰʪʝ. 

 

 

ʍʦʨ. Aoh, 0-30cm.  

ɹʦʿʘ ʿʝ ʩʤʝʹʘ (10YR5/4), ʛʣʠʥʦʚʠʪʘ 

ʠʣʦʚʘʯʘ. ɻʨʘʰʢʘʩʪʘ ʩʪʨʫʢʪʫʨʘ. ʄʘʩʦʚʥʠ 

ʧʨʦʙʦʿ ʢʦʨʝʥʘ ʜʘ 30ʮʤ, ʧʦʿʝʜʠʥʘʯʥʦ 50ʮʤ. 

ʈʘʩʪʨʝʩʠʪ. ɱʘʩʥʦ ʧʨʝʣʘʟʠ ʫ 

 

ʭʦʨ. ɽ, 30-64cm.  

ɹʦʿʘ ʞʫʪʦ-ʩʤʝʹʘ (10YR5/6), ʛʣʠʥʦʚʠʪʘ 

ʠʣʦʚʘʯʘ, ʩʣʘʙʦ ʠʟʨʘʞʝʥʝ ʩʪʨʫʢʪʫʨʝ. 

ʇʨʦʧʫʩʪʘʥ. ʇʨʠʩʫʪʥʝ ʨʹʘʩʪʝ  ʬʣʝʢʝ Fe ʠ 

ʮʨʥʘ ʟʨʥʘ ʦʨʰʪʘʿʥʘ. 

 

ʭʦʨ. Bt, 64-95cm.  

ɹʦʿʘ ʪʘʤʥʦ ʩʤʝʹʘ (10YR4/3). ʇʦ ʩʘʩʪʘʚʫ 

ʛʣʠʥʘ, ʧʨʠʟʤʘʪʠʯʥʝ ʩʪʨʫʢʪʫʨʝ. 

ʄʥʦʛʦʙʨʦʿʥʝ ʪʘʤʥʦ ʨʹʘʩʪʝ ʠ ʮʨʥʝ ʬʣʝʢʝ ʠ 

ʟʨʥʘ ʦʨʰʪʘʿʥʘ. ɿʙʠʿʝʥ, ʪʝʞʝ ʧʨʦʧʫʩʪʘʥ.  

 

ʃʫʚʠʩʦʣ ʦʜʣʠʢʫʿʝ ʪʝʢʩʪʫʨʥʘ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʘ ʧʦ ʜʫʙʠʥʠ. ʋ ʭʫʤʫʩʥʦʤ ʠ ʝʣʫʚʠʿʘʣʥʦʤ  

ʭʦʨʠʟʦʥʪʫ, ʠʟ ʢʦʿʠʭ ʩʝ ʠʩʧʠʨʘ ʛʣʠʥʘ ʠ ʜʨʫʛʠ ʧʨʦʜʫʢʪʠ ʨʘʩʧʘʜʘˁʘ, ʩʘʜʨʞʘʿ ʛʣʠʥʦʚʠʪʠʭ 

ʯʝʩʪʠʮʘ ʿʝ 29%, ʘ ʫ ʠʣʫʚʠʿʘʣʥʠʤ, ʛʜʝ ʩʝ ʘʢʫʤʫʣʠʨʘ, ʚʝ˂ʠ ʿʝ ʟʘ 10-12%. ʋʜʝʦ ʧʨʘʭʘ ʿʝ 

ʟʥʘʪʘʥ ʠ ʦʧʘʜʘ ʩʘ ʜʫʙʠʥʦʤ, ʦʜ 41% ʜʦ 35%, ʜʦʢ ʩʝ ʩʘʜʨʞʘʿ ʫʢʫʧʥʦʛ ʧʝʩʢʘ ʩʤʘˁʫʿʝ ʦʜ 30 

% ʥʘ 23%. ʇʦ ʪʝʢʩʪʫʨʠ ʩʫ ʛʦʨˁʠ ʭʦʨʠʟʦʥʪʠ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʘ ʠʣʫʚʠʿʘʣʥʠ ʛʣʠʥʘ. 

ʃʫʚʠʩʦʣ ʿʝ ʿʘʢʦ ʢʠʩʝʣʝ ʨʝʘʢʮʠʿʝ, ʩʘ ʥʠʩʢʠʤ ʩʘʜʨʞʘʿʝʤ ʙʘʟʘ ʫ ʝʣʫʚʠʿʘʣʥʠʤ ʭʦʨʠʟʦʥʪʠʤʘ. 

ʂʘʧʘʮʠʪʝʪ ʘʜʩʦʨʧʠʿʝ ʢʘʪʿʦʥʘ ʩʝ ʧʦʚʝ˂ʘʚʘ ʩʘ ʜʫʙʠʥʦʤ, ʫʧʦʨʝʜʦ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʛʣʠʥʝ, ʦʜ 

19-30 cmol kg
-1
. ʉʘʜʨʞʘʿ ʭʫʤʫʩʘ ʿʝ ʩʨʝʜˁʠ,  ʠʟʥʦʩʠ 2,8%, ʠ ʦʧʘʜʘ ʩʘ ʜʫʙʠʥʦʤ.  

ʉʘʜʨʞʘʿ ʇʊɽ ʿʝ ʠʩʧʦʜ ʛʨʘʥʠʯʥʠʭ ʚʨʝʜʥʦʩʪʠ.  ʇʦʩʪʦʿʠ ʪʝʥʜʝʥʮʠʿʘ ʧʦʚʝ˂ʘˁʘ ʝʣʝʤʝʥʘʪʘ ʫ  

ʠʣʫʚʠʿʘʣʥʦʤ ʭʦʨʠʟʦʥʪʫ. ʉʘʜʨʞʘʿ ʫ ʛʦʨˁʠʤ ʭʦʨʠʟʦʥʪʠʤʘ ʿʝ ʩʣʠʯʘʥ, ʠʣʠ ʟʘ ʥʝʢʝ 

ʝʣʝʤʝʥʪʝ ʚʝ˂ʠ ʫ ʭʫʤʫʩʥʦʤ ʫ ʦʜʥʦʩʫ ʥʘ ʝʣʫʚʠʿʘʣʥʠ - As, Cd, Hg, ʘ ʧʦʩʝʙʥʦ Pb ʠ Zn, ʰʪʦ 

ʤʦʞʝ ʙʠʪʠ ʫʩʣʦʚˀʝʥʦ ʚʝʟʠʚʘˁʝʤ ʟʘ ʦʨʛʘʥʩʢʫ ʤʘʪʝʨʠʿʫ, ʘʣʠ ʠ  ʘʥʪʨʦʧʦʛʝʥʠʤ ʫʪʠʮʘʿʝʤ. 

ʋ ʧʦʛʣʝʜʫ ʇʊɽ ʥʝ ʧʦʩʪʦʿʠ ʦʛʨʘʥʠʯʝˁʝ ʟʘ ʛʘʿʝˁʝ ʙʠˀʥʠʭ ʢʫʣʪʫʨʘ. 
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ʊʘʙʝʣʘ 33.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟʦʥʪ ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 

ʇʨʘʭ ɻʣʠʥʘ ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ 

ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 

>0.02mm <0.02 

mm 
8 Aoh 0-30 1,5 28,5 40,7 29,3 30,0 70,0 GI 

 E 30-64 1,5 22,1 37,2 39,2 23,6 76,4 GI 

 Bt 64-95 1,2 22,3 34,8 41,7 23,5 76,5 G 

 

ʊʘʙʝʣʘ 34.-  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ 
ʍʦʨʠʟ. 

ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH 
ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl 
T-S S T 

V % 
cmol kg

-1
 

8 Aoh 0-30 0,00 4,60 3,90 2,80 9,46 9,92 19,38 51,19 

 E 30-64 0,00 4,70 4,00 1,53 7,31 13,32 20,63 64,56 

 Bt 64-95 0,00 4,70 4,00 1,33 8,06 21,68 29,70 73,00 

ʊʘʙʝʣʘ 35.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ 
ʍʦʨʠ. 

ɼʫʙʠʥʘ 

cm 

Al  As Cd Cr Cu Hg Ni Pb Zn 

% mg kg
-1
 

8 Aoh 0-30 3,66 10,91 0,38 37,20 15,17 0,05 30,37 26,64 74,35 

 E 30-64 4,59 10,84 0,32 45,80 18,53 0,03 34,83 15,81 67,32 

 Bt 64-95 4,65 11,04 0,34 46,90 20,62 0,05 40,00 13,50 71,85 

 

ʊʘʙʝʣʘ 36. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 

ɹ
ʨ
ʦ
ʿ

 ʧ
ʨ
ʦ
ʬ
.

 

ʍ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 

ɼ
ʫ
ʙ
ʠ
ʥ
ʘ
 
c
m

 

As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

8 Aoh 0-30 27,8 52,8 0,68 10,15 108,6 412,7 37,4 197,3 0,30 10,08 39,3 235,8 82,1 511,9 142,1 730,8 

 E 30-64 31,3 59,3 0,72 10,80 128,4 487,9 43,0 227,1 0,33 11,12 49,2 295,2 90,7 565,7 169,9 873,7 

 Bt 64-95 32,2 61,1 0,73 11,00 133,4 506,9 44,5 235,0 0,34 11,39 51,7 310,2 93,0 580,1 177,1 910,8 
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ʇʈʆʌʀʃ ʙʨ. 9  -   ʭʫʤʦʬʣʫʚʠʩʦʣ ʦʛʣʝʿʝʥ, ʥʝʢʘʨʙʦʥʘʪʘʥ, ʣʦʢʘʣʠʪʝʪ ʉʤʝʜʝʨʝʚʩʢʘ 

ʇʘʣʘʥʢʘ (X=495601, Y=4910832, ʥ.ʚ.=105m) (Mollic Gleysol) 

ʇʨʦʬʠʣ ʿʝ ʦʪʚʦʨʝʥ ʥʘ ʘʣʫʚʠʿʫʤʫ ʨʝʢʝ ɱʘʩʝʥʠʮʝ, ʥʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʪʦʢʘ, ʥʘ ʫʜʘˀʝʥʦʩʪʠ  

830 m ʦʜ ʢʦʨʠʪʘ ʨʝʢʝ. ʋ ʦʚʦʤ ʧʦʜʨʫʯʿʫ ʩʝ ʘʣʫʚʠʿʫʤ ɱʘʩʝʥʠʮʝ ʩʧʘʿʘ ʩʘ ʘʣʫʚʠʿʫʤʦʤ ʨʝʢʝ 

ʂʫʙʫʨʥhʠʮʝ. ʋ ʙʣʠʟʠʥʠ ʿʝ ʢʦʨʠʪʦ ʉʪʘʨʝ ɱʘʩʝʥʠʮʝ ʠ ʤʨʝʞʘ ʢʘʥʘʣʘ. ʊʝʨʝʥ ʿʝ ʨʘʚʘʥ. ʇʦʜ 

ʩʪʨʥʠʰʪʝʤ ʿʝ, ʥʘ ʦʢʦʣʥʠʤ ʧʘʨʮʝʣʘʤʘ ʿʝ ʠʥʪʝʥʟʠʚʘʥʘ ʧʦˀʦʧʨʠʚʨʝʜʥʘ ʧʨʦʠʟʚʦʜˁʘ. 

 

ʍʦʨ. Amo,p, 0-30cm.  

ɹʦʿʘ ʪʘʤʥʦ ʩʤʝʹʘ (10YR3/3), ʧʦ ʪʝʢʩʪʫʨʠ 

ʛʣʠʥʘ, ʧʦʣʠʝʜʨʠʯʥʦ-ʛʨʫʜʚʘʩʪʝ ʩʪʫʢʪʫʨʝ.  

ʋʤʝʨʝʥʦ ʧʨʦʧʫʩʪʘʥ. 

 

ʭʦʨ. Amo, 30-60 cm. 

ɹʦʿʘ ʪʘʤʥʦ ʩʤʝʹʘ (10YR3/4), ʧʦ ʪʝʢʩʪʫʨʠ 

ʛʣʠʥʘ, ʧʦʣʠʝʜʨʠʯʥʝ ʩʪʫʢʪʫʨʝ, ʟʙʠʿʝʥ. 

 

ʭʦʨ. AC, 60-85 cm. 

ɹʦʿʘ ʞʫʪʦ-ʩʤʝʹʘ (2,5 Y4/3), ʛʣʠʥʘ, ʛʨʘʰʢʘʩʪʝ  

ʩʪʨʫʢʪʫʨʝ. ʊʝʞʝ ʧʨʦʧʫʩʪʘʥ. ʇʦʿʘʚʘ ʤʘʟʦʪʠʥʘ 

Fe ʠ Mn. ʉʣʘʙʦ ʢʘʨʙʦʥʘʪʘʥ. 

ʭʦʨ. ɸC, 85-130 cm.  

ɹʦʿʘ ʞʫʪʦ-ʩʤʝʹʘ (2,5 Y4/3), ʛʣʠʥʘ, ʛʨʘʰʢʘʩʪʝ 

ʩʪʨʫʢʪʫʨʝ, ʩʣʘʙʠʿʝ ʠʟʨʘʞʝʥʝ. ʊʝʰʢʦ 

ʧʨʦʧʫʩʪʘʥ. ʇʨʠʩʫʪʥʝ  ʤʘʟʦʪʠʥʝ Fe ʠ Mn. ʀʤʘ 

ʦʜʣʦʤʘʢʘ ʫʛˀʘ ʠ ʢʦʥʢʨʝʮʠʿʘ CaCO3. 

ʂʘʨʙʦʥʘʪʘʥ. 

ʭʦʨ. CGso, 130-145cm.  

ɹʦʿʘ ʞʫʪʦ-ʩʤʝʹʘ (2,5 Y4/4), ʛʣʠʥʘ, 

ʥʝʠʟʨʘʞʝʥʝ ʩʪʨʫʢʪʫʨʝ. ʊʝʞʝ ʧʨʦʧʫʩʪʘʥ. 

ʇʦʿʘʚʘ ʬʣʝʢʘ ʛʣʝʿʘ ʠ ʤʘʟʦʪʠʥʘ Fe ʠ Mn. 

 

ɿʝʤˀʠʰʪʝ ʿʝ ʪʝʰʢʦʛ, ʛʣʠʥʦʚʠʪʦʛ ʩʘʩʪʘʚʘ, ʩʘ ʩʘʜʨʞʘʿʝʤ ʛʣʠʥʝ 48-60%, ʢʦʿʠ ʚʘʨʠʨʘ ʧʦ 

ʜʫʙʠʥʠ ʧʨʦʬʠʣʘ. ʏʝʩʪʠʮʝ ʧʨʘʭʘ ʩʫ ʪʘʢʦʹʝ ʜʦʩʪʘ ʟʘʩʪʫʧˀʝʥʝ ʦʜ 32-36% ʫ ʛʦʨˁʝʤ ʜʝʣʫ 

ʧʨʦʬʠʣʘ, ʘ ʫ ʜʫʙˀʠʤ ʩʘʜʨʞʘʿ ʦʧʘʜʘ ʥʘ 26%. ɱʘʢʦ ʛʣʠʥʦʚʠʪ ʩʘʩʪʘʚ ʠ ʥʝʩʪʘʙʠʣʥʘ 

ʩʪʨʫʢʪʫʨʘ ʫʪʠʯʫ ʥʘ ʣʦʰʫ ʘʝʨʘʮʠʿʫ ʠ ʩʣʘʙʫ ʧʨʦʧʫʩʥʦʩʪ ʟʝʤˀʠʰʪʘ. ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ 

ʚʣʘʞʥʦʩʪʠ ʩʝ ʤʝˁʘʿʫ ʬʠʟʠʯʢʦ-ʤʝʭʘʥʠʯʢʝ ʦʩʦʙʠʥʝ ʪʦʢʦʤ ʛʦʜʠʥʝ, ʧʘ ʫ ʧʨʦʣʝ˂ʝ 

ʟʝʤˀʠʰʪʝ ʤʦʞʝ ʙʠʪʠ ʩʫʚʠʰʝ ʚʣʘʞʥʦ, ʘ ʣʝʪʠ ʿʝ ʢʦʤʧʘʢʪʥʦ, ʧʫʮʘ ʠ ʿʘʚˀʘʿʫ ʩʝ ʜʫʙʦʢʝ 

ʧʫʢʦʪʠʥʝ. 

ɿʝʤˀʠʰʪʝ ʿʝ ʥʝʢʘʨʙʦʥʘʪʥʦ ʫ ʛʦʨˁʠʤ ʭʦʨʠʟʦʥʪʠʤʘ, ʘ ʢʨʝʯ ʩʝ ʿʘʚˀʘ ʠʩʧʦʜ 60cm. ʋ 

ʜʫʙˀʠʤ ʜʝʣʦʚʠʤʘ ɸC ʭʦʨʠʟʦʥʪʘ ʥʘʛʦʤʠʣʘʚʘʿʫ ʩʝ ʢʦʥʢʨʝʮʠʿʝ CaCO3. ʈʝʘʢʮʠʿʘ ʿʝ ʢʠʩʝʣʘ 

ʜʦ ʥʝʫʪʨʘʣʥʘ ʫ ʜʫʙˀʠʤ ʜʝʣʦʚʠʤʘ  ʧʨʦʬʠʣʘ. ʉʘʜʨʞʘʿ ʭʫʤʫʩʘ ʿʝ ʩʨʝʜˁʠ, ʦʢʦ 3,9% ʠ ʩʘ 

ʜʫʙʠʥʦʤ ʧʦʩʪʝʧʝʥʦ ʦʧʘʜʘ. ɺʠʩʦʢ ʩʘʜʨʞʘʿ ʢʦʣʦʠʜʘ, ʧʦʩʝʙʥʦ ʤʠʥʝʨʘʣʥʠʭ, ʫʪʠʯʝ ʥʘ 

ʚʝʣʠʢʫ ʩʧʦʩʦʙʥʦʩʪ ʟʝʤˀʠʰʪʘ ʟʘ ʘʜʩʦʨʧʮʠʿʫ ʢʘʪʿʦʥʘ, 35-37 cmol kg
-1
, ʜʦʢ ʿʝ ʟʘʩʠ˂ʝʥʦʩʪ 

ʙʘʟʘʤʘ ʠʟʥʘʜ 85%.  

ʍʫʤʦʬʣʫʚʠʩʦʣ ʦʜʣʠʢʫʿʫ ʫ ʮʝʣʦʿ ʜʫʙʠʥʠ ʧʨʦʬʠʣʘ ʚʨʝʜʥʦʩʪʠ Cr ʠ Ni ʠʟʥʘʜ ʄɼʂ. 

ɺʨʝʜʥʦʩʪʠ Ni ʩʫ ʟʥʘʪʥʦ ʚʝ˂ʝ ʠ ʦʜ SW, ʠ ʠʟʥʦʩʝ 118-151 mg kg
-1
, ʜʦʢ ʩʫ ʢʦʥʮʝʥʪʨʘʮʠʿʝ 

Cr ʠʩʧʦʜ ʦʚʝ ʛʨʘʥʠʮʝ ʠ ʠʟʥʦʩʝ ʦʜ 113-126 mg kg
-1

. ʆʩʠʤ ʪʦʛʘ, ʜʦ 85 cm ʜʫʙʠʥʝ 
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ʚʨʝʜʥʦʩʪʠ Pb ʩʫ ʠʟʥʘʜ SW ʠ ʄɼʂ, ʦʜ 142-198 mg kg
-1
, ʘ ʚʨʝʜʥʦʩʪʠ As ʩʘʤʦ ʠʟʥʘʜ ʄɼʂ, 

ʦʜ 30-33 mg kg
-1

. ʋ ʜʫʙˀʠʤ ʭʦʨʠʟʦʥʪʠʤʘ ʩʫ ʟʥʘʪʥʦ ʤʘˁʝ, ʠ ʠʟʥʦʩʝ ʟʘ Pb 23-84 mg kg
-1

 , 

ʘ ʟʘ As 13-21 mg kg
-1
. ʅʠʿʝ ʠʟʨʘʞʝʥʘ ʘʢʫʤʫʣʘʮʠʿʘ ʥʘʚʝʜʝʥʠʭ ʝʣʝʤʝʥʘʪʘ ʫ ʭʫʤʫʩʥʦʤ 

ʭʦʨʠʟʦʥʪʫ, ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʜʧʦʚʨʰʠʥʩʢʠ. ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʝʣʝʤʝʥʘʪʘ ʟʘʚʠʩʠ ʦʜ ʨʘʟʣʠʯʠʪʦʛ 

ʩʘʩʪʘʚʘ ʥʘʥʦʩʘ ʢʦʿʠ ʩʝ ʘʢʫʤʫʣʠʨʘ ʫ ʨʝʯʥʦʿ ʜʦʣʠʥʠ, ʘ ʤʘˁʝ ʦʜ ʩʘʜʨʞʘʿʘ ʛʣʠʥʝ. ʇʨʝʤʘ 

ʨʘʩʧʦʨʝʜʫ ʝʣʝʤʝʥʘʪʘ ʧʦʨʝʢʣʦ ʿʝ ʫ ʚʝ˂ʦʿ ʤʝʨʠ ʧʨʠʨʦʜʥʦ, ʤʘʜʘ ʩʝ ʥʝ ʠʩʢˀʫʯʫʿʫ ʥʠ 

ʘʥʪʨʦʧʦʛʝʥʠ ʠʟʚʦʨʠ ʧʦʧʫʪ ʭʝʤʠʿʩʢʠʭ ʩʨʝʜʩʪʘʚʘ ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ ʠʪʜ. ʈʘʥʠʿʘ ʘʥʘʣʠʟʘ 

ʫʟʦʨʘʢʘ ʟʝʤˀʠʰʪʘ ʠʟ ʇʦʤʦʨʘʚˀʘ, ʩʘ ʈʫʜʥʠʢʘ ʠ ʜʫʞ ʪʦʢʘ ɱʘʩʝʥʠʮʝ ʩʫ ʧʦʢʘʟʘʣʘ ʧʦʚʝ˂ʘʥʝ 

ʩʘʜʨʞʘʿʝ Cr ʠ Ni ʠ ʟʘʢˀʫʯʝʥʦ ʿʝ ʜʘ ʩʫ ʫʛʣʘʚʥʦʤ  ʧʨʠʨʦʜʥʦʛ ʧʦʨʝʢʣʘ (ɸʥʪʠ˂- 

ʄʣʘʜʝʥʦʚʠ˂, 2002). ʇʦʰʪʦ ʟʝʤˀʠʰʪʝ ʠʤʘ ʚʝʣʠʢʫ ʩʧʦʩʦʙʥʦʩʪ ʘʜʩʦʨʧʮʠʿʝ ʢʘʪʿʦʥʘ, ʪʦ ʿʝ 

ʧʨʠʩʪʫʧʘʯʥʦʩʪ ʝʣʝʤʝʥʘʪʘ ʥʠʩʢʘ. ʉʣʘʙʦ ʢʠʩʝʣʘ ʨʝʘʢʮʠʿʘ ʟʝʤˀʠʰʪʘ ʪʘʢʦʹʝ ʜʦʧʨʠʥʦʩʠ 

ʤʘˁʦʿ ʨʘʩʪʚʦʨˀʠʚʦʩʪʠ ʝʣʝʤʝʥʘʪʘ. ʄʝʹʫʪʠʤ, ʟʙʦʛ ʠʥʪʝʥʟʠʚʥʝ ʧʦˀʦʧʨʠʚʨʝʜʥʝ 

ʧʨʦʠʟʚʦʜˁʝ, ʦʚʦ ʧʦʜʨʫʯʿʝ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʫʢˀʫʯʝʥʦ ʫ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ. ɻʘʿʝˁʝ 

ʧʦʚʨ˂ʘ, ʫˀʘʥʝ ʨʝʧʠʮʝ, ʩʫʥʮʦʢʨʝʪʘ ʠ ʜʨʫʛʠʭ ʙʠˀʘʢʘ ʢʦʿʝ ʘʢʫʤʫʣʠʨʘʿʫ ʦʚʝ ʝʣʝʤʝʥʪʝ 

ʪʨʝʙʘʣʦ ʙʠ ʩʤʘˁʠʪʠ. 

ʀ ʢʦʜ ʜʨʫʛʠʭ ʇʊɽ ʩʘʜʨʞʘʿ ʿʝ ʚʝ˂ʠ ʫ ʛʦʨˁʝʤ ʜʝʣʫ ʧʨʦʬʠʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ʜʫʙˀʠ, ʦʩʠʤ Hg. 

ʄʝʹʫʪʠʤ, ʫ ʧʦʚʨʰʠʥʩʢʦʤ ʭʦʨʠʟʦʥʪʫ ʩʝ ʟʥʘʪʥʠʿʝ ʘʢʫʤʫʣʠʨʘʿʫ ʩʘʤʦ Cu ʠ Zn, ʧʘ ʿʝ 

ʤʦʛʫ˂ʝ ʜʘ ʧʦʩʪʦʿʠ ʘʥʪʨʦʧʦʛʝʥʦ ʟʘʛʘʹʠʚʘˁʝ ʦʚʠʤ ʝʣʝʤʝʥʪʠʤʘ, ʥʘʨʦʯʠʪʦ ʧʦʰʪʦ ʩʝ 

ʠʥʪʝʥʟʠʚʥʦ ʢʦʨʠʩʪʠ ʟʘ ʛʘʿʝˁʝ ʙʠˀʘʢʘ. ʊʨʝʙʘ ʜʘ ʩʝ ʧʨʘʪʠ ʩʘʜʨʞʘʿ ʫ ʿʝʩʪʠʚʠʤ ʜʝʣʦʚʠʤʘ 

ʙʠˀʘʢʘ. 

ʊʘʙʝʣʘ 37.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟʦʥʪ ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 

ʇʨʘʭ ɻʣʠʥʘ ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ 

ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 

>0.02mm <0.02 

mm 
9 Amo,p 0-30 0,8 10,5 31,6 57,1 11,3 88,7 G 

 Amo 30-60 1,4 17,4 33,4 47,8 18,8 81,2 G 

 AC 60-85 1,0 10,3 35,7 53,0 11,3 88,7 G 

 ɸC 85-130 4,2 8,7 26,9 60,2 12,9 87,1 G 

 CGso 130-145 2,0 14,1 26,0 57,9 16,1 83,9 G 

 

ʊʘʙʝʣʘ 38.-  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ  

ɹʨʦʿ 

ʧʨʦʬ. 

ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl T-S S T V % 

cmol kg
-1
 

9 Amo,p 0-30 0,00 6,00 5,30 3,86 5,46 32,04 37,50 85,44 

 Amo 30-60 0,00 6,70 5,90 2,95 1,79 32,60 34,39 94,80 

 AC 60-85 0,84 6,90 6,10 2,35     

 ɸC 85-130 3,78 7,50 6,50 2,51     

 CGso 130-145 0,84 7,50 6,60 1,64     
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ʊʘʙʝʣʘ 39.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬ.  
ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

Al As Cd Cr Cu Hg Ni Pb Zn 
% mg kg

-1
 

9 Amo,p 0-30 4,66 30,43 0,73 126,13 46,18 0,10 139,83 141,68 131,95 

 Amo 30-60 4,29 30,93 0,72 125,37 36,88 0,13 151,20 180,41 116,52 

 AC 60-85 4,41 33,48 0,68 122,30 36,72 0,14 141,93 198,34 118,95 

 ɸC 85-130 4,78 20,91 0,57 121,13 33,72 0,16 127,03 83,84 102,75 

 CGso 130-145 4,22 13,33 0,43 113,07 28,82 0,15 117,67 22,60 88,62 
 

ʊʘʙʝʣʘ 40. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 

ɹ
ʨ
ʦ
ʿ

 ʧ
ʨ
ʦ
ʬ
.

 

ʍ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 

ɼ
ʫ
ʙ
ʠ
ʥ
ʘ
 
c
m

 

As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

9 Amo,p 0-30 39,4 74,7 0,90 13,46 164,2 624,0 56,3 297,0 0,40 13,27 67,1 402,6 111,0 691,9 227,1 1167,9 

 Amo 30-60 35,3 66,9 0,81 12,18 145,6 553,3 49,6 261,7 0,37 12,17 57,8 346,8 100,8 628,2 197,8 1017,4 

 AC 60-85 37,1 70,4 0,84 12,54 156,0 592,8 52,6 277,6 0,38 12,72 63,0 378,0 105,3 656,9 212,5 1093,0 

 AC 85-130 40,1 76,0 0,89 13,36 170,4 647,5 57,4 303,0 0,41 13,54 70,2 421,2 112,7 702,8 234,4 1205,3 

 CGso 

130-

145 38,8 73,6 0,86 12,84 165,8 630,0 55,3 292,0 0,40 13,23 67,9 407,4 109,5 683,0 226,2 1163,1 
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ʇʈʆʌʀʃ ʙʨ. 10 - ʣʫʚʠʩʦʣ, ʣʦʢʘʣʠʪʝʪ ɼʦʙʨʠˁʝ, ʇʝʪʨʦʚʘʮ ʥʘ ʄʣʘʚʠ (X=530446, 

Y=4911076, ʥ.ʚ.=250m) (Albic Luvisol) 

ʃʫʚʠʩʦʣ ʿʝ ʬʦʨʤʠʨʘʥ ʥʘ ʤʠʦʮʝʥʠʤ ʿʝʟʝʨʩʢʠʤ ʩʝʜʠʤʝʥʪʠʤʘ. ʃʦʮʠʨʘʥ ʿʝ ʥʘ ʪʝʨʝʥʫ ʩʘ 

ʚʝʦʤʘ ʩʣʘʙʠʤ ʥʘʛʠʙʦʤ, ʿʫʛʦʠʩʪʦʯʥʝ ʝʢʩʧʦʟʠʮʠʿʝ. ʇʘʨʮʝʣʘ ʿʝ ʧʦʜ ʣʠʚʘʜʦʤ, ʘ ʦʢʦʣʦ ʩʫ 

ʦʨʘʥʠʮʝ.  

 

ʍʦʨ. Aoh, 0-17cm. ɹʦʿʘ ʩʚʝʪʣʦ ʩʤʝʹʘ 

(10YR5/4). ʇʦ ʪʝʢʩʪʫʨʠ ʛʣʠʥʦʚʠʪʘ 

ʠʣʦʚʘʯʘ, ʛʨʘʰʢʘʩʪʝ ʩʪʨʫʢʪʫʨʝ. ʋʤʝʨʝʥʦ 

ʜʨʝʥʠʨʘʥ, ʤʘʩʦʚʥʠ ʧʨʦʜʦʨ ʢʦʨʝʥʘ ʜʦ 

25cm, ʧʦʿʝʜʠʥʘʯʥʠ ʜʦ 45cm. 

 

ʍʦʨ. E, 17-32cm. ɹʦʿʘ ʩʚʝʪʣʦ ʩʤʝʹʘ  

(10YR5/4), ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʛʨʘʰʢʘʩʪʘ 

ʩʪʨʫʢʪʫʨʘ. ʄʝʩʪʠʤʠʯʥʦ ʩʝ ʧʦʿʘʚˀʫʿʫ 

ʬʣʝʢʝ Fe ʠ ʩʠʪʘʥ ʤʝʢʠ ʦʨʰʪʘʿʥ. 

ʍʦʨ. Bt1, 32-70cm. ɹʦʿʘ ʪʘʤʥʦ ʮʨʚʝʥʢʘʩʪʦ - 

ʩʤʝʹʘ (10YR4/4). ʇʦ ʪʝʢʩʪʫʨʠ ʛʣʠʥʘ, 

ʦʨʘʰʘʩʪʦ - ʧʨʠʟʤʘʪʠʯʥʘ ʩʪʨʫʢʪʫʨʝ. 

ɿʙʠʿʝʥʠʿʠ, ʪʝʞʝ ʧʨʦʧʫʩʪʘʥ. ɼʦʩʪʘ ʬʣʝʢʘ 

ʌʝ ʠ ʄʥ. 

ʍʦʨ. Bt2, 70-110cm. ɹʦʿʘ ʪʘʤʥʠʿʝ 

ʮʨʚʝʥʢʘʩʪʦ- ʩʤʝʹʘ  (10YR3/4). ɻʣʠʥʘ, 

ʦʨʘʰʘʩʪʦ-ʧʨʠʟʤʘʪʠʯʥʘ ʩʪʨʫʢʪʫʨʘ. ɿʙʠʿʝʥ, 

ʪʝʞʝ ʧʨʦʧʫʩʪʘʥ. ɼʦʩʪʘ  ʬʣʝʢʘ ʌʝ ʠ ʄʥ. 

ʍʦʨ. C, 110-125cm. ɹʦʿʘ ʪʘʤʥʦ ʮʨʚʝʥʢʘʩʪʦ- 

ʩʤʝʹʘ  (10YR3/4). ɻʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

 

 

ʃʫʚʠʩʦʣ ʢʘʨʘʢʪʝʨʠʰʝ ʥʝʫʿʝʜʥʘʯʝʥ ʪʝʢʩʪʫʨʥʠ ʩʘʩʪʘʚ ʧʦ ʜʫʙʠʥʠ ʧʨʦʬʠʣʘ. ɽʣʫʚʠʿʘʣʥʠ 

ʭʦʨʠʟʦʥʪʠ ʩʫ ʧʦ ʩʘʩʪʘʚʫ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʩʘ ʦʢʦ 29% ʛʣʠʥʝ. ʀʩʧʨʘʥʝ ʯʝʩʪʠʮʝ ʛʣʠʥʝ 

ʩʝ ʘʢʫʤʫʣʠʨʘʿʫ ʫ Bt ʭʦʨʠʟʦʥʪʫ, ʢʦʿʠ ʿʝ ʧʦ ʩʘʩʪʘʚʫ ʪʝʞʘ ʛʣʠʥʘ, ʩʘ 41-42% ʛʣʠʥʦʚʠʪʠʭ 

ʯʝʩʪʠʮʘ. ʋʜʝʦ ʧʨʘʭʘ ʠ ʧʝʩʢʘ ʩʝ ʩʤʘˁʫʿʝ ʫ ʠʣʫʚʠʿʘʣʥʠʤ ʭʦʨʠʟʦʥʪʠʤʘ. ʉʘʜʨʞʘʿ ʧʨʘʭʘ  

ʧʨʦʬʠʣʫ ʿʝ ʦʜ 28 - 35%,  ʘ ʫʢʫʧʥʦʛ ʧʝʩʢʘ ʦʜ 29- 36%. ʉʫʧʩʪʨʘʪ ʿʝ ʣʘʢʰʝʛ ʤʝʭʘʥʠʯʢʦʛ 

ʩʘʩʪʘʚʘ, ʧʦ ʪʝʢʩʪʫʨʠ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

ʃʫʚʠʩʦʣ ʿʝ ʿʘʢʦ ʢʠʩʝʣʝ ʜʦ ʢʠʩʝʣʝ ʨʝʘʢʮʠʿʝ. ɹʘʟʝ ʩʝ ʠʩʧʠʨʘʿʫ ʠʟ ʛʦʨˁʠʭ ʭʦʨʠʟʦʥʘʪʘ ʠ 

ʘʢʫʤʫʣʠʨʘʿʫ ʫ ʜʫʙˀʠʤ, ʧʘ ʟʘʩʠ˂ʝʥʦʩʪ ʘʜʩʦʨʧʪʠʚʥʦʛ ʢʦʤʧʣʝʢʩʘ ʙʘʟʥʠʤ ʢʘʪʿʦʥʠʤʘ ʨʘʩʪʝ 

ʦʜ 54 - 83%. ʂʘʧʘʮʠʪʝʪ ʘʜʩʦʨʧʮʠʿʝ ʩʝ ʧʦʚʝ˂ʘʚʘ ʫʧʦʨʝʜʦ ʩʘ ʩʘʜʨʞʘʿʝʤ ʛʣʠʥʝ ʠ ʠʤʘ 

ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ. ʉʘʜʨʞʘʿ ʭʫʤʫʩʘ ʿʝ ʧʨʝʢʦ 2% ʜʦ 70cm ʜʫʙʠʥʝ, ʘ ʟʘʪʠʤ ʩʝ ʩʤʘˁʫʿʝ.  

ʉʘʜʨʞʘʿ ʇʊɽ ʫ ʟʝʤˀʠʰʪʫ ʿʝ ʠʩʧʦʜ ʛʨʘʥʠʯʥʠʭ ʚʨʝʜʥʦʩʪʠ. ʉʘʜʨʞʘʿ ʧʦ ʜʫʙʠʥʠ ʚʘʨʠʨʘ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʝʣʝʤʝʥʪʘ. ʋ ʜʫʙˀʠʤ, ʛʣʠʥʦʚʠʪʠʿʠʤ ʭʦʨʠʟʦʥʪʠʤʘ ʚʠʰʝ ʿʝ As, Ni, Cr, Zn, ʫ 

ʦʜʥʦʩʫ ʥʘ ʧʦʚʨʰʠʥʩʢʝ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ ʫ ʭʫʤʫʩʥʦʤ ʭʦʨʠʟʦʥʪʫ ʠʤʘ ʚʠʰʝ Cu ʠ Pb, ʢʘʦ 
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ʨʝʟʫʣʪʘʪ ʙʠʦʣʦʰʢʝ ʘʢʫʤʫʣʘʮʠʿʝ, ʜʝʧʦʟʠʮʠʿʝʠʟ ʚʘʟʜʫʭʘ, ʠʣʠ ʧʨʠʤʝʥʝ ʘʛʨʦʭʝʤʠʿʩʢʠʭ 

ʩʨʝʜʩʪʘʚʘ. ʉ ʦʙʟʠʨʦʤ ʥʘ ʇʊɽ ʥʝ ʧʦʩʪʦʿʠ ʦʛʨʘʥʠʯʝˁʝ ʟʘ ʛʘʿʝˁʝ ʙʠˀʥʠʭ ʢʫʣʪʫʨʘ. 

ʊʘʙʝʣʘ 41.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟʦʥʪ ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 

ʇʨʘʭ ɻʣʠʥʘ ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ 

ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 

>0.02mm <0.02 

mm 
10 Aoh 0-17 0,3 35,8 34,8 29,1 36,1 63,9 GI 

 E 17-32 0,5 34,6 34,8 30,1 35,1 64,9 GI 

 Bt1 32-70 0,4 28,8 30,1 40,7 29,2 70,8 G 

 Bt2 70-110 0,4 29,8 28,1 41,7 30,2 69,8 G 

 C 110-125 0,4 31,0 30,7 37,9 31,4 68,6 GI 

 

ʊʘʙʝʣʘ 42.-  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ ʯʝʨʥʦʟʝʤʘ 

ɹʨʦʿ 

ʧʨʦʬʠʣ

ʘ  

ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl T-S S T V % 

cmol kg
-1
 

10 Aoh 0-17 0,00 5,50 4,30 2,41 7,57 10,56 18,13 58,24 

 E 17-32 0,00 5,00 4,10 2,20 7,51 8,96 16,47 54,41 

 Bt1 32-70 0,00 5,30 4,50 2,97 5,40 16,72 22,12 75,60 

 Bt2 70-110 0,00 5,60 4,60 1,46 4,55 18,00 22,55 79,82 

 C 110-125 0,00 5,50 4,70 1,27 4,06 20,20 24,26 83,26 

ʊʘʙʝʣʘ 43.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  
ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

Al  As Cd Cr Cu Hg Ni Pb Zn 

% mg kg
-1
 

10 Aoh 0-17 3,43 10,29 0,41 36,93 29,75 0,05 33,37 19,53 64,18 

 E 17-32 3,15 9,78 0,39 35,83 28,98 0,04 32,76 19,22 61,05 

 Bt1 32-70 3,89 10,93 0,38 44,23 28,91 0,02 41,13 13,04 70,48 

 Bt2 70-110 4,86 11,58 0,38 47,03 25,45 0,03 45,23 12,61 76,12 

 C 110-125 5,03 11,61 0,38 46,73 23,39 0,04 43,10 12,30 74,15 

 

 

ʊʘʙʝʣʘ 44. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 

ɹ
ʨ
ʦ
ʿ

 ʧ
ʨ
ʦ
ʬ
.

 

ʍ
ʦ
ʨʠ
ʟ
ʦ
ʥ
ʪ

 

ɼ
ʫ
ʙ
ʠ
ʥ
ʘ
 
c
m

 

As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

10 Aoh 0-17 27,6 52,4 0,67 10,00 108,2 411,2 37,0 195,2 0,30 10,03 39,1 234,6 81,5 508,2 140,9 724,7 

 E 17-32 27,9 53,0 0,67 10,04 110,2 418,8 37,5 197,9 0,30 10,14 40,1 240,6 82,3 513,2 143,6 738,5 

 Bt1 32-70 32,5 61,6 0,76 11,42 131,4 499,3 44,9 237,2 0,34 11,37 50,7 304,2 93,7 584,1 176,6 908,0 

 Bt2 70-110 32,3 61,2 0,74 11,05 133,4 506,9 44,6 235,5 0,34 11,40 51,7 310,2 93,2 580,9 177,3 911,8 

 C 

110-

125 30,7 58,2 0,71 10,58 125,8 478,0 42,0 221,7 0,33 10,96 47,9 287,4 89,2 556,0 165,6 851,7 
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ʇʈʆʌʀʃ ʙʨ.11  - ʨʘʥʢʝʨ ʜʠʩʪʨʠʯʘʥ ʥʘ ʛʨʘʥʠʪʫ, ʣʦʢʘʣʠʪʝʪ ɹʫʢʦʚʩʢʘ, ʎʝʨʝʤʦʰˁʘ - 

ʍʦʤʦˀʩʢʝ ʧʣʘʥʠʥʝ (X=556554, Y=4915190, ʥ.ʚ.=480m) (Dystric Leptosol)  

ʇʨʦʬʠʣ ʿʝ ʦʪʚʦʨʝʥ ʥʘ ʫʤʝʨʝʥʦ ʩʪʨʤʦʤ ʪʝʨʝʥʫ, ʥʘ ʛʦʨˁʝʤ ʜʝʣʫ ʧʣʘʥʠʥʩʢʝ ʧʘʜʠʥʝ. ʊʝʨʝʥ 

ʿʝ ʫʤʝʨʝʥʦ ʩʪʝʥʦʚʠʪ, ʘ ʤʘʪʠʯʥʠ ʩʫʧʩʪʨʘʪ ʯʠʥʝ ʛʨʘʥʠʪʠ, ʛʨʘʥʦʜʠʦʨʠʪʠ ʠ ʤʦʥʮʦʥʠʪʠ. 

ʇʦʩʪʦʿʠ ʫʤʝʨʝʥʦ ʿʘʢʘ ʧʦʚʨʰʠʥʩʢʘ ʝʨʦʟʠʿʘ. ʅʘ ʧʘʨʮʝʣʠ ʿʝ ʠʩʢʨʯʝʥʘ ʭʨʘʩʪʦʚʘ ʰʫʤʘ, 

ʦʢʦʣʦ ʩʫ ʢʫʧʠʥʘ ʠ ʧʘʧʨʘʪ.  

 

 

Aoh, 0-18cm.  

ɹʦʿʘ ʩʚʝʪʣʦ ʩʤʝʹʘ (10YR5/2). 

ʉʨʝʜˁʝ ʩʢʝʣʝʪʘʥ, ʧʝʩʢʦʚʠʪʘ 

ʠʣʦʚʘʯʘ, ʟʨʥʘʩʪʝ ʩʪʨʫʢʪʫʨʝ. 

ɼʨʝʥʠʨʘʥʦʩʪ ʙʨʟʘ, ʤʘʩʦʚʥʠ ʧʨʦʜʦʨ 

ʢʦʨʝʥʘ 30cm, ʧʦʿʝʜʠʥʘʯʥʠ 50cm. 

 

 

AohC, 18-50cm. 

ɹʦʿʘ ʩʚʝʪʣʦ ʩʤʝʹʘ (10YR5/3). 

ʇʝʩʢʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʩʨʝʜˁʝ 

ʩʢʝʣʝʪʥʘ, ʥʝʩʪʨʫʢʪʫʨʥʘ. ʈʘʩʪʨʝʩʠʪ. 

 

 

C, ʠʩʧʦʜ 50cm. 

ʈʘʩʧʘʜʥʫʪ ʛʨʘʥʠʪ.  

 

ɿʝʤˀʠʰʪʝ ʿʝ ʫʿʝʜʥʘʯʝʥʦʛ ʩʘʩʪʘʚʘ ʧʦ ʜʫʙʠʥʠ, ʧʦ ʪʝʢʩʪʫʨʠ ʧʝʩʢʦʚʠʪʘ ʠʣʦʚʘʯʘ. ʀʤʘ ʜʦʩʪʘ 

ʢʨʫʧʥʦʛ ʧʝʩʢʘ, ʦʢʦ 40%, ʘ ʩʠʪʥʦʛ ʦʢʦ 23%. ɻʣʠʥʘ ʿʝ ʟʘʩʪʫʧˀʝʥʘ ʦʢʦ 18%, ʘ ʧʨʘʭ ʦʢʦ 

19%. ɺʠʩʦʢ ʫʜʝʦ ʧʝʩʢʘ ʠ ʩʢʝʣʝʪʘ ʧʦ ʮʝʣʦʿ ʜʫʙʠʥʠ ʧʨʦʬʠʣʘ ʫʪʠʯʝ ʥʘ ʚʝʣʠʢʫ ʧʨʦʧʫʩʥʦʩʪ 

ʠ ʤʘʣʫ ʤʦʛʫ˂ʥʦʩʪ  ʟʘʜʨʞʘʚʘˁʘ ʚʦʜʝ. 

ɱʘʢʦ ʿʝ ʢʠʩʝʣʝ ʨʝʘʮʠʿʝ, ʧʦʩʝʙʥʦ ʜʫʙˀʠ ʭʦʨʠʟʦʥʪ. ʉʘʜʨʞʘʿ ʙʘʟʘ ʿʝ ʥʠʟʘʢ, ʢʘʦ ʠ ˁʠʭʦʚ 

ʫʜʝʦ ʫ ʘʜʩʦʨʧʪʠʚʥʦʤ ʢʦʤʧʣʝʢʩʫ, ʠʩʧʦʜ 36%. ɿʝʤˀʠʰʪʝ ʿʝ ʜʦʩʪʘ ʭʫʤʦʟʥʦ ʧʦ ʮʝʣʦʿ 

ʜʫʙʠʥʠ, ʰʪʦ ʫʪʠʯʝ ʥʘ ʩʨʝʜˁʠ ʢʘʧʘʮʠʪʝʪ ʨʘʟʤʝʥʝ ʢʘʪʿʦʥʘ, ʠ ʧʦʨʝʜ ʤʘˁʝʛ ʩʘʜʨʞʘʿʘ 

ʤʠʥʝʨʘʣʥʠʭ ʢʦʣʦʠʜʘ. 

ʉʘʜʨʞʘʿ ʇʊɽ ʿʝ ʥʠʟʘʢ ʠ ʠʩʧʦʜ ʛʨʘʥʠʯʥʠʭ ʚʨʝʜʥʦʩʪʠ. ʉʘʜʨʞʘʿ ʝʣʝʤʝʥʘʪʘ ʿʝ ʥʝʰʪʦ ʚʝ˂ʠ ʫ 

ʿʘʢʦ ʭʫʤʦʟʥʦʤ ʧʦʚʨʰʠʥʩʢʦʤ ʭʦʨʠʟʦʥʪʫ.  

ʊʘʙʝʣʘ 45.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟʦʥʪ ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 

ʇʨʘʭ ɻʣʠʥʘ ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ 

ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 

>0.02mm <0.02 

mm 
11 Aoh 0-18 40,4 22,6 18,7 18,3 63,0 37,0 PI 

 AohC 18-50 38,6 24,1 20,2 17,1 62,7 37,3 PI 
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ʊʘʙʝʣʘ 46.-  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl T-S S T V % 

cmol kg
-1
 

11 Aoh 0-18 0,00 5,00 4,10 6,12 14,17 7,84 22,01 35,62 

 AohC 18-50 0,00 4,20 3,50 4,01 15,44 2,00 17,44 11,47 

ʊʘʙʝʣʘ 47.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  
ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

Al  As Cd Cr Cu Hg Ni Pb Zn 

% mg kg
-1
 

11 Aoh 0-18 1,78 9,54 0,38 8,11 10,26 0,07 5,84 18,45 43,28 

 AohC 18-50 1,62 9,02 0,32 7,93 6,74 0,02 5,85 16,34 34,82 

 

ʊʘʙʝʣʘ 48. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 

ɹ
ʨ
ʦ
ʿ

 ʧ
ʨ
ʦ
ʬ
.

 

ʍ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 

ɼ
ʫ
ʙ
ʠ
ʥ
ʘ
 
c
m

 

As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

11 Aoh 0-18 24,8 47,0 0,67 10,04 86,6 329,1 32,3 170,7 0,27 9,03 28,3 169,8 74,4 464,0 114,1 586,7 

 AohC 18-50 23,4 44,5 0,62 9,23 84,2 320,0 30,2 159,3 0,26 8,77 27,1 162,6 71,1 443,4 107,3 551,9 
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ʇʈʆʌʀʃ ʙʨ.12  -  ʨʘʥʢʝʨ ʥʘ ʧʣʘʛʠʦʢʣʘʩʥʠʤ ʛʥʘʿʩʝʚʠʤʘ,  ʣʦʢʘʣʠʪʝʪ ʂʣʦʢʦʯʝʚʘʮ, ɼʦˁʠ  

ʄʠʣʘʥʦʚʘʮ (X=592630, Y=4910958, ʥ.ʚ.=385m) (Leptosol) 

ʇʨʦʬʠʣ ʿʝ ʣʦʮʠʨʘʥ ʥʘ ʛʦʨˁʝʤ ʜʝʣʫ ʧʣʘʥʠʥʩʢʝ ʧʘʜʠʥʝ, ʥʘ ʫʤʝʨʝʥʦ ʩʪʨʤʦʤ, ʠʩʧʫʧʯʝʥʦʤ 

ʥʘʛʠʙʫ. ɽʢʩʧʦʟʠʮʠʿʘ ʿʝ ʩʝʚʝʨʥʘ. ʉʪʝʥʦʚʠʪʦʩʪ ʿʝ ʫʤʝʨʝʥʘ. ʇʦʚʨʰʠʥʩʢʘ ʝʨʦʟʠʿʘ ʿʝ 

ʫʤʝʨʝʥʦ ʿʘʢʘ. ʅʘʯʠʥ ʢʦʨʠʰ˂ʝˁʘ ʿʝ ʧʘʰˁʘʢ.  

 

 

Aoh, 0-22cm. 

ɹʦʿʘ ʫ ʩʫʚʦʤ ʩʪʘˁʫ ʩʚʝʪʣʦ ʩʤʝʹʘ 

(10YR5/4). ʇʝʩʢʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʟʨʥʘʩʪʘ 

ʩʪʨʫʢʪʫʨʘ, ʙʨʟʘ ʜʨʝʥʠʨʘʥʦʩʪ, ʧʨʦʞʝʪ 

ʢʦʨʝʥʦʤ. 

 

AC, 22-45cm. 

ɿʝʤˀʠʰʪʝ ʩʘ ʩʪʝʥʦʤ ʫ ʨʘʩʧʘʜʘˁʫ,  

ʤʦʟʘʠʯʥʝ ʮʨʚʝʥʢʘʩʪʦ ʩʤʝʹʝ- ʞʫʪʝ ʙʦʿʝ. 

  

R, ʠʩʧʦʜ 45 cm, ʯʚʨʩʪʘ ʩʪʝʥʘ  

 

ʈʘʥʢʝʨ ʿʝ ʧʦ ʩʘʩʪʘʚʫ ʧʝʩʢʦʚʠʪʘ ʠʣʦʚʘʯʘ ʩʘ ʚʠʩʦʢʠʤ ʫʜʝʣʦʤ ʩʢʝʣʝʪʘ ʠ ʧʝʩʢʘ. ʂʨʫʧʘʥ 

ʧʝʩʘʢ ʠʟʥʦʩʠ ʦʜ 30-47%, ʘ ʩʠʪʘʥ 27-36%, ʜʦʢ ʿʝ ʧʨʦʮʝʥʘʪ ʛʣʠʥʝ ʤʘʣʠ, 11-16%. 

ɿʝʤˀʠʰʪʝ ʿʝ ʨʘʩʪʨʝʩʠʪʦ, ʜʦʙʨʦ ʜʨʝʥʠʨʘʥʦ, ʩʘ ʤʘʣʦ ʨʝʪʝʥʮʠʿʦʤ ʚʦʜʝ.  

ʆʜʣʠʢʫʿʝ ʩʝ ʿʘʢʦ ʢʠʩʝʣʦʤ ʨʝʘʢʮʠʿʦʤ. ʉʘʜʨʞʘʿ ʭʫʤʫʩʘ ʿʝ 3,3%, ʘ ʫ ʜʫʙˀʝʤ ʭʦʨʠʟʦʥʪʫ 

3%. ʂʘʧʘʮʠʪʝʪ ʘʜʩʦʨʧʮʠʿʝ ʢʘʪʿʦʥʘ ʿʝ ʩʨʝʜˁʠ, ʘ ʩʫʤʘ ʙʘʟʥʠʭ ʢʘʪʿʦʥʘ ʦʜ 16-20 cmol kg
-1

. 

V 71-72%.  

ʉʘʜʨʞʘʿ Cr ʠ Ni ʿʝ ʠʟʥʘʜ SW ʠ ʄɼʂ, ʘ ʩʘʜʨʞʘʿ Cu ʿʝ ʠʟʥʘʜ SW, ʫ ʮʝʣʦʿ ʜʫʙʠʥʠ 

ʧʨʦʬʠʣʘ. ʉʘʜʨʞʘʿ Cr ʿʝ ʦʢʦ 197 mg kg
-1
, ʘ Ni ʦʢʦ 67 mg kg

-1
ʠ ʨʘʩʧʦʨʝʜ ʿʝ ʨʘʚʥʦʤʝʨʘʥ ʧʦ 

ʜʫʙʠʥʠ. ʉʘʜʨʞʘʿ Cu ʿʝ 76-81 mg kg
-1
ʠ ʠʤʘ ʪʝʥʜʝʥʮʠʿʫ ʙʣʘʛʦʛ ʧʦʚʝ˂ʘˁʘ ʩʘ ʜʫʙʠʥʦʤ. ʀ 

ʜʨʫʛʠ ʝʣʝʤʝʥʪʠ ʠʤʘʿʫ ʠʩʪʠ ʠʣʠ ʧʦʚʝ˂ʘʥ ʩʘʜʨʞʘʿ ʫ ʜʫʙˀʝʤ ʭʦʨʠʟʦʥʪʫ, ʫ ʩʢʣʘʜʫ ʩʘ 

ʧʦʚʝ˂ʘˁʝʤ ʛʣʠʥʝ. ʀʟʫʟʝʪʘʢ ʩʫ As ʠ Pb, ʢʦʿʠ ʩʝ ʘʢʫʤʫʣʠʨʘʿʫ ʫ ʭʫʤʫʩʥʦʤ ʭʦʨʠʟʦʥʪʫ. 

ɻʝʦʣʦʰʢʠ ʩʫʧʩʪʨʘʪ ʯʠʥʝ ʧʣʘʛʠʦʢʣʘʩʥʠ ʛʥʘʿʩʝʚʠ, ʩʘ ʧʦʿʘʚʦʤ ʤʝʪʘʣʘ Cu, Ni ʠ Cr. ʋ 

ʦʢʦʣʠʥʠ ʿʝ ʤʝʩʪʦ ʈʫʜʥʘ ʛʣʘʚʘ, ʥʘʿʩʪʘʨʠʿʠ ʨʫʜʥʠʢ Cu ʫ ʟʝʤˀʠ. ʊʨʝʙʘ ʢʦʨʠʩʪʠʪʠ ʧʦʜ 

ʧʨʠʨʦʜʥʦʤ ʚʝʛʝʪʘʮʠʿʦʤ. 
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ʊʘʙʝʣʘ 49.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟʦʥʪ ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 

ʇʨʘʭ ɻʣʠʥʘ ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ 

ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 

>0.02mm <0.02 

mm 
12 Aoh 0-22 47,2 27,3 14,5 11,0 74,5 25,5 PI 

 AohC 22-45 29,7 35,9 18,2 16,2 65,6 34,4 PI 

 

ʊʘʙʝʣʘ 50.-  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ  

ɹʨʦʿ 

ʧʨʦʬʠʣ

ʘ  

ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl T-S S T V % 

cmol kg
-1
 

12 Aoh 0-22 0,00 5,10 4,30 3,30 6,76 16,20 22,96 70,56 

 AohC 22-45 0,00 4,90 4,30 2,97 7,44 19,60 27,04 72,48 

ʊʘʙʝʣʘ 51.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬ.  
ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

Al  As Cd Cr Cu Hg Ni Pb Zn 

% mg kg
-1
 

12 Aoh 0-22 6,00 6,05 0,52 197,03 76,12 0,02 67,37 1,36 77,88 

 AohC 22-45 5,95 5,67 0,52 195,93 80,98 0,06 66,77 0,41 82,68 

 

ʊʘʙʝʣʘ 52. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 

ɹ
ʨ
ʦ
ʿ

 ʧ
ʨ
ʦ
ʬ
.

 

ʍ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 

ɼ
ʫ
ʙ
ʠ
ʥ
ʘ
 
c
m

 

As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

12 Aoh 0-22 20,7 39,3 0,56 8,35 72,0 273,6 25,7 135,8 0,24 8,05 21,0 126,0 64,3 400,9 88,0 452,3 

 AohC 22-45 22,7 43,0 0,59 8,80 82,4 313,1 28,9 152,6 0,26 8,61 26,2 157,2 69,2 431,3 103,1 530,0 
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ʇʈʆʌʀʃ ʙʨ.13  - ʨʘʥʢʝʨ ʜʠʩʪʨʠʯʘʥ ʥʘ ʘʥʜʝʟʠʪʫ, ʣʦʢʘʣʠʪʝʪ ʎʨʥʠ ʚʨʭ, (X=577300, 

Y=4889442, ʥ.ʚ.= 766m) (Dystric Leptosol) 

    

 

ʇʨʦʬʠʣ ʿʝ ʫ ʛʦʨˁʝʤ ʜʝʣʫ ʧʣʘʥʠʥʩʢʝ ʧʘʜʠʥʝ, 

ʿʘʢʦʛ ʥʘʛʠʙʘ. ʅʘʛʠʙ ʿʝ ʠʩʧʫʧʯʝʥ, ʿʫʛʦʟʘʧʘʜʥʝ 

ʝʢʩʧʦʟʠʮʠʿʝ. ʉʪʝʥʦʚʠʪʦʩʪ ʧʦʚʨʰʠʥʝ ʿʝ 

ʝʢʩʪʨʝʤʥʘ, ʘ ʧʦʚʨʰʠʥʩʢʘ ʝʨʦʟʠʿʘ ʫʤʝʨʝʥʦ ʿʘʢʘ. 

ɿʝʤˀʠʰʪʝ ʿʝ ʧʦʜ ʙʫʢʦʚʦʤ ʰʫʤʦʤ, ʥʘ ʘʥʜʝʟʠʪʫ. 

 

 
 

 

Aum, 0-25cm. 

ɹʦʿʘ  ʪʘʤʥʦ ʩʤʝʹʘ (10YR3/4), ʠʣʦʚʘʯʘ, 

ʩʨʝʜˁʝ ʩʢʝʣʝʪʥʦ, ʟʨʥʘʩʪʝ ʩʪʨʫʢʪʫʨʝ. 

ɺʝʦʤʘ ʧʨʦʧʫʩʪʘʥ, ʧʨʦʞʝʪ ʢʦʨʝˁʝʤ 

ʙʠˀʘʢʘ.  

 

 

R, ʠʩʧʦʜ 25 cm. 

ɹʦʿʘ ʩʤʝʹʘ (10YR4/6). 

ʉʪʝʥʘ ʘʥʜʝʟʠʪʘ. 

 

ʈʘʥʢʝʨ ʿʝ ʧʣʠʪʘʢ. ʀʣʦʚʘʩʪʝ ʿʝ ʪʝʢʩʪʫʨʝ, ʩʘ ʜʦʩʪʘ ʢʨʫʧʥʦʛ ʧʝʩʢʘ 16%. ʆʜʥʦʩ ʫʢʫʧʥʦʛ 

ʧʝʩʢʘ ʠ ʫʢʫʧʥʝ ʛʣʠʥʝ ʿʝ ʧʨʠʙʣʠʞʘʥ, ʧʨʠ ʯʝʤʫ ʯʝʩʪʠʮʝ ʛʣʠʥʝ ʯʠʥʝ 21%.  

ʋ ʧʦʛʣʝʜʫ ʭʝʤʠʿʩʢʠʭ ʦʩʦʙʠʥʘ ʨʘʥʢʝʨ ʦʜʣʠʢʫʿʝ ʿʘʢʦ ʢʠʩʝʣʘ ʨʝʘʢʮʠʿʘ. ʍʠʜʨʦʣʠʪʠʯʢʘ 

ʢʠʩʝʣʦʩʪ, ʢʦʿʘ ʧʨʝʜʩʪʘʚˀʘ ʫʢʫʧʘʥ ʩʘʜʨʞʘʿ ʢʠʩʝʣʠʭ H
+
 ʠ Al

3+
 ʿʦʥʘ, ʠʤʘ ʚʠʩʦʢʝ ʚʨʝʜʥʦʩʪʠ 

ʠ ʠʟʥʦʩʠ 21 cmol kg
-1
. ʉʘʜʨʞʘʿ ʙʘʟʘ ʿʝ ʥʠʟʘʢ, ʦʢʦ 5 cmol kg

-1
. ʉʧʦʩʦʙʥʦʩʪ ʘʜʩʦʨʧʮʠʿʝ 

ʢʘʪʿʦʥʘ ʿʝ ʜʦʙʨʘ, ʢʘʢʦ ʟʙʦʛ ʩʘʜʨʞʘʿʘ ʛʣʠʥʝ, ʪʘʢʦ ʠ ʟʙʦʛ ʭʫʤʫʩʘ, ʢʦʛʘ ʠʤʘ 4,3%. ʅʘ 

ʢʠʩʝʣʫ ʨʝʘʢʮʠʿʫ ʟʝʤˀʠʰʪʘ ʿʝ ʤʦʞʜʘ ʫʪʠʮʘʣʦ ʠ ʟʘʢʠʰʝˀʘʚʘˁʝ ʩʫʤʧʦʨʥʠʤ ʛʘʩʦʚʠʤʘ ʠʟ 

ʈʊɹ ɹʦʨ. 

ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʚʝ˂ʠʥʝ ʇʊɽ ʩʫ ʠʩʧʦʜ ʜʦʟʚʦˀʝʥʠʭ ʛʨʘʥʠʯʥʠʭ ʚʨʝʜʥʦʩʪʠ, ʩʝʤ ʩʘʜʨʞʘʿʘ 

Cu ʢʦʿʠ ʿʝ ʠʟʥʘʜ SW ʠ ʄɼʂ ʠ ʠʟʥʦʩʠ 124 mg kg
-1
. ʇʨʦʬʠʣ ʿʝ ʣʦʮʠʨʘʥ  ʫ ʙʣʠʟʠʥʠ  

ʂʨʠʚʝˀ ʠ ɹʦʨʘ, ʧʘ ʧʦʩʪʦʿʠ ʫʪʠʮʘʿ ʨʫʜʥʠʢʘ ʠ ʪʦʧʠʦʥʠʮʝ Cu. ʇʦʨʝʜ ʪʦʛʘ ʠ ʛʝʦʣʦʰʢʠ 

ʩʫʧʩʪʨʘʪ, ʘʥʜʝʟʠʪʩʢʝ ʩʪʝʥʝ ʩʫ ʦʙʦʛʘ˂ʝʥʝ ʦʚʠʤ ʤʝʪʘʣʦʤ. ʉ ʦʙʟʠʨʦʤ ʥʘ ʫʪʠʮʘʿ ʈʊɹ ɹʦʨ 

ʟʝʤˀʠʰʪʝ ʪʨʝʙʘ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʧʦʜ ʰʫʤʦʤ. 
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ʊʘʙʝʣʘ 53.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟʦʥʪ ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 

ʇʨʘʭ ɻʣʠʥʘ ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ 

ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 

>0.02mm <0.02 

mm 
13 Aum 0-25 16,0 32,9 29,9 21,2 48,9 51,1 I 

 

ʊʘʙʝʣʘ 54.-  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ  

ɹʨʦʿ 

ʧʨʦʬ. 

ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl T-S S T V % 

cmol kg
-1
 

13 Aum 0-25 0,00 4,20 3,40 4,31 21,13 5,48 26,61 20,60 

ʊʘʙʝʣʘ 55.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬ.  
ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

Al  As Cd Cr Cu Hg Ni Pb Zn 

% mg kg
-1
 

13 Aum 0-25 4,33 11,23 0,44 8,60 124,22 0,06 6,12 13,67 56,72 

 

ʊʘʙʝʣʘ 56. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 

ɹ
ʨ
ʦ
ʿ

 ʧ
ʨ
ʦ
ʬ
.

 

ʍ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 

ɼ
ʫ
ʙ
ʠ
ʥ
ʘ
 
c
m

 

As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

13 Aum 0-25 25,2 47,8 0,65 9,77 92,4 351,1 33,1 174,5 0,28 9,25 31,2 187,2 75,5 470,8 120,1 617,5 
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ʇʈʆʌʀʃ ʙʨ.14  - ʩʤʦʥʠʮʘ ʥʝʢʘʨʙʦʥʘʪʥʘ, ʣʦʢʘʣʠʪʝʪ ʂʣʝʥʦʚʘʮ, ʅʝʛʦʪʠʥ (X=617407, 

Y=4885870, ʥ.ʚ.=200m) (Vertisol) 

 

 

 

ʉʤʦʥʠʮʘ ʿʝ ʬʦʨʤʠʨʘʥʘ ʥʘ ʿʝʟʝʨʩʢʠʤ 

ʤʠʦʮʝʥʠʤ ʛʣʠʥʦʚʠʪʠʤ ʩʝʜʠʤʝʥʪʠʤʘ. 

ʅʘʣʘʟʠ ʩʝ ʦʢʦ13km ʿʫʞʥʦ ʦʜ ʅʝʛʦʪʠʥʘ, 

ʫ ʟʦʥʠ ʩʤʦʥʠʮʘ ʢʦʿʝ ʟʘʫʟʠʤʘʿʫ ʟʥʘʪʥʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. ʇʨʦʬʠʣ ʿʝ ʠʩʢʦʧʘʥ ʥʘ 

ʣʠʚʘʜʠ ʧʦʨʝʜ ʢʫʢʫʨʫʟʘ, ʥʘ ʙʣʘʛʦ 

ʥʘʛʥʫʪʦʤ ʪʝʨʝʥʫ, ʦʢʨʝʥʫʪʦʤ ʢʘ 

ʿʫʛʦʟʘʧʘʜʫ. ʋʦʯʘʚʘ ʩʝ ʧʦʿʘʚʘ ʩʢʝʣʝʪʘ ʥʘ 

ʧʦʚʨʰʠʥʠ. 

 

 

 

 

 

ʍʦʨ. Avt, 0-30cm. 

ɹʦʿʘ ʫ ʩʫʚʦʤ ʩʪʘˁʫ ʪʘʤʥʦ ʩʠʚʦ-ʩʤʝʹʘ 

(10YR3/2). ʇʦ ʪʝʢʩʪʫʨʠ  ʛʣʠʥʘ, 

ʦʨʘʰʘʩʪʦ-ʧʦʣʠʝʜʨʠʯʥʝ ʩʪʨʫʢʪʫʨʝ. 

ʉʣʘʙʦ ʩʢʝʣʝʪʘʥ, ʫʤʝʨʝʥʦ ʧʦʨʦʟʘʥ. 

ʄʘʩʦʚʥʠ ʧʨoʜʦʨ ʢʦʨʝʥʘ ʜʦ 30cm, 

ʧʦʿʝʜʠʥʘʯʥʠ ʜʦ 60cm. ʇʦʿʘʚʘ ʜʫʙʦʢʠʭ 

ʧʫʢʦʪʠʥʘ. 

 

ʭʦʨ. Avt, 30-90 cm.  

ɹʦʿʘ ʪʘʤʥʦ ʩʤʝʹʘ (10YR3/3, ʛʣʠʥʘ, 

ʧʨʠʟʤʘʪʠʯʥʝ ʩʪʨʫʢʪʫʨʝ. ʉʣʘʙʦ 

ʩʢʝʣʝʪʘʥ, ʩʣʘʙʦ ʧʦʨʦʟʘʥ, ʟʙʠʿʝʥ. 

ʇʦʿʘʚʘ ʧʦʿʝʜʠʥʘʯʥʠʭ ʧʫʢʦʪʠʥʘ. ɱʘʩʥʦ 

ʧʨʝʣʘʟʠ ʫ 

 

ʭʦʨ. AC, 90 -125 cm.  

ɹʦʿʘ ʪʘʤʥʦ ʞʫʪʦ-ʩʤʝʹʘ (10YR4/4), 

ʛʣʠʥʘ, ʥʝʩʪʨʫʢʪʫʨʥʘ. ʉʣʘʙʦ ʩʢʝʣʝʪʘʥ. 

ʆʜʩʫʩʪʚʦ ʢʘʨʙʦʥʘʪʘ. 

   

ʉʤʦʥʠʮʘ ʿʝ ʜʫʙʦʢʘ, ʩʘ ʩʘʜʨʞʘʿʝʤ ʛʣʠʥʝ ʠʟʥʘʜ 40% ʫ ʮʝʣʦʿ ʜʫʙʠʥʠ ʧʨʦʬʠʣʘ. ʉʘʜʨʞʘʿ 

ʫʢʫʧʥʦʛ ʧʝʩʢʘ ʿʝ 40-49%, ʧʨʠ ʯʝʤʫ ʿʝ ʟʥʘʪʘʥ ʫʜʝʦ ʢʨʫʧʥʦʛ ʧʝʩʢʘ, ʦʜ 12-17%. ʉʤʦʥʠʮʘ 

ʠʤʘ ʥʝʧʦʚʦˀʥʝ ʬʠʟʠʯʢʝ ʠ ʚʦʜʥʦ-ʚʘʟʜʫʰʥʝ ʦʩʦʙʠʥʝ, ʟʙʦʛ ʪʝʰʢʦʛ ʤʝʭʘʥʠʯʢʦʛ ʩʘʩʪʘʚʘ, 

ʥʝʧʦʚʦˀʥʝ ʩʪʨʫʢʪʫʨʝ ʠ ʭʠʜʨʦʬʠʣʥʠʭ ʦʩʦʙʠʥʘ ʤʦʥʪʤʦʨʠʣʦʥʠʪʩʢʦʛ ʪʠʧʘ ʛʣʠʥʝ ʢʦʿʠ 

ʜʦʤʠʥʠʨʘ. ʋ ʚʣʘʞʥʦʤ ʩʪʘˁʫ ʙʫʙʨʠ, ʧʨʠ ʯʝʤʫ ʩʝ ʟʘʪʚʘʨʘʿʫ ʧʦʩʪʦʿʝ˂ʝ ʤʘʢʨʦʧʦʨʝ  ʠ 

ʧʦʛʦʨʰʘʚʘʿʫ ʚʦʜʥʦ-ʬʠʟʠʯʢʝ ʦʩʦʙʠʥʝ. ʂʘʜ ʿʝ ʩʫʚʦ, ʟʝʤˀʠʰʪʝ ʿʝ ʪʚʨʜʦ, ʩʪʚʘʨʘʿʫ ʩʝ 

ʜʫʙʦʢʝ ʠ ʰʠʨʦʢʝ ʧʫʢʦʪʠʥʝ, ʧʘ ʿʝ  ʦʪʝʞʘʥʦ ʫʩʧʝʚʘˁʝ ʙʠˀʘʢʘ ʠ ʢʨʝʪʘˁʝ ʥʘ ʪʝʨʝʥʫ. 
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ʆʙʨʘʜʘ ʩʝ ʤʦʞʝ ʦʙʘʚˀʘʪʠ ʩʘʤʦ ʫ ʢʨʘʪʢʦʤ ʧʝʨʠʦʜʫ, ʧʨʠ ʦʜʨʝʹʝʥʦʿ ʚʣʘʞʥʦʩʪʠ 

ʟʝʤˀʠʰʪʘ.  

ʋ ʧʦʛʣʝʜʫ ʭʝʤʠʿʩʢʠʭ ʦʩʦʙʠʥʘ ʩʤʦʥʠʮʘ ʿʝ ʥʝʢʘʨʙʦʥʘʪʥʘ, ʢʠʩʝʣʝ ʜʦ ʩʣʘʙʦ ʢʠʩʝʣʝ 

ʨʝʘʢʮʠʿʝ. ʉʘʜʨʞʘʿ ʭʫʤʫʩʘ ʿʝ ʩʨʝʜˁʠ ʫ ʧʦʚʨʰʠʥʩʢʦʤ ʭʦʨʠʟʦʥʪʫ ʠ ʦʧʘʜʘ ʩʘ ʜʫʙʠʥʦʤ. 

ʂʘʧʘʮʠʪʝʪ ʘʜʩʦʨʧʮʠʿʝ ʢʘʪʿʦʥʘ ʿʝ ʚʠʩʦʢ, 29-33 cmol kg
-1
, ʠ ʟʘʩʠ˂ʝʥ ʙʘʟʥʠʤ ʢʘʪʿʦʥʠʤʘ, 

ʠʟʥʘʜ 85%. 

ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʇʊɽ ʫ ʦʚʦʤ ʟʝʤˀʠʰʪʫ ʿʝ ʠʩʧʦʜ ʛʨʘʥʠʮʘ ʫʪʚʨʹʝʥʠʭ ʟʘʢʦʥʩʢʦʤ 

ʨʝʛʫʣʘʪʠʚʦʤ. ʉʘʜʨʞʘʿ ʚʝ˂ʠʥʝ ʝʣʝʤʝʥʘʪʘ ʙʣʘʛʦ ʨʘʩʪʝ ʩʘ ʜʫʙʠʥʦʤ, ʫ ʩʢʣʘʜʫ ʩʘ ʫʜʝʣʦʤ 

ʯʝʩʪʠʮʘ ʛʣʠʥʝ. ʀʟʫʟʝʪʘʢ ʩʫ As ʠ Cu, ʯʠʿʝ ʩʫ ʚʨʝʜʥʦʩʪʠ ʤʘʣʦ ʚʝ˂ʝ ʫ ʧʦʚʨʰʠʥʩʢʦʤ 

ʭʦʨʠʟʦʥʪʫ, ʘ ʧʦʩʝʙʥʦ Pb, ʧʘ ʿʝ ʤʦʛʫ˂ʝ ʘʥʪʨʦʧʦʛʝʥʦ ʟʘʛʘʹʠʚʘʥʿʝ - ʜʝʧʦʟʠʮʠʿʦʤ ʠʟ ʚʘʟʜʫʛʘ 

ʠʣʠ ʫʥʦʰʝʥʿʝʤ ʘʛʨʦʭʝʤʠʿʩʢʠʤ ʩʨʝʜʩʪʚʠʤʘ. ɺʨʝʜʥʦʩʪʠ ʩʫ ʥʠʩʢʝ ʧʘ ʥʝ ʧʦʩʪʦʿʠ 

ʦʛʨʘʥʠʯʝˁʝ ʟʘ ʛʘʿʝˁʝ ʙʠˀʥʠʭ ʢʫʣʪʫʨʘ. 

ʊʘʙʝʣʘ 57.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟʦʥʪ ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 

ʇʨʘʭ ɻʣʠʥʘ ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ 

ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 

>0.02mm <0.02 

mm 
14 Avt 0-30 17,3 25,2 17,1 40,4 42,5 57,5 G 

 Avt 30-90 16,6 23,3 15,9 44,2 39,9 60,1 G 

 AC 90 -125 11,6 29,2 16,4 42,8 40,8 59,2 G 

 

ʊʘʙʝʣʘ 58.-  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl T-S S T V % 

cmol kg
-1
 

14 Avt 0-30 0,00 5,80 5,00 3,75 4,10 24,96 29,06 85,91 

 Avt 30-90 0,00 5,60 5,00 1,95 4,32 25,76 30,08 85,63 

 AC 90 -125 0,00 6,00 5,40 1,55 1,30 31,28 32,58 96,01 

ʊʘʙʝʣʘ 59.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬ.  
ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

Al  As Cd Cr Cu Hg Ni Pb Zn 

% mg kg
-1
 

14 Avt 0-30 4,50 7,92 0,33 55,50 26,90 0,07 34,40 12,03 50,85 

 Avt 30-90 5,36 7,76 0,34 68,30 26,07 0,09 43,47 9,00 53,08 

 AC 90 -125 5,31 7,13 0,29 65,77 25,58 0,10 41,50 7,69 52,42 

 

ʊʘʙʝʣʘ 60. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 

ɹ
ʨ
ʦ
ʿ

 ʧ
ʨ
ʦ
ʬ
.

  

ʍ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 

ɼ
ʫ
ʙ
ʠ
ʥ

ʘ
 
c
m

 

As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

14 Avt 0-30 32,7 61,9 0,78 11,64 130,8 497,0 45,3 238,9 0,34 11,38 50,4 302,4 94,2 587,1 176,8 909,4 

 Avt 30-90 33,5 63,5 0,76 11,47 138,4 525,9 46,6 245,8 0,35 11,71 54,2 325,2 96,2 599,5 185,5 954,1 

 AC 

90 -

125 32,7 62,1 0,75 11,19 135,6 515,3 45,4 239,6 0,35 11,53 52,8 316,8 94,3 588,3 180,7 929,4 
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ʇʈʆʌʀʃ ʙʨ.15 - ʂʘʣʢʦʤʝʣʘʥʦʩʦʣ, ʣʦʢʘʣʠʪʝʪ ʏʝʩʪʦʙʨʦʜʠʮʘ (ʇʘʨʘ˂ʠʥ) (X=556990; 

Y=4856100, ʥ.ʚ. 591m) (Mollic Leptosol)  

ʇʨʦʬʠʣ ʩʝ ʥʘʣʘʟʠ  ʥʘ ʧʣʘʥʠʥʩʢʦʿ ʧʘʜʠʥʠ, ʥʘ ʩʨʝʜʠʥʠ ʫʤʝʨʝʥʦ ʩʪʨʤʦʛ ʥʘʛʠʙʘ, ʟʘʧʘʜʥʝ 

ʝʢʩʧʦʟʠʮʠʿʝ. ɿʝʤˀʠʰʪʝ ʿʝ ʦʙʨʘʟʦʚʘʥʦ ʥʘ ʿʝʜʨʠʤ ʢʨʝʯˁʘʮʠʤʘ, ʢʦʿʠ ʠʤʘʿʫ ʠʟʥʘʜ 95% 

ʢʨʝʯʘ. ʊʝʨʝʥ ʿʝ ʿʘʢʦ ʩʪʝʥʦʚʠʪ, ʧʦʜ ʭʨʘʩʪʦʚʦʤ ʠ ʛʨʘʙʦʚʦʤ ʰʫʤʦʤ. 

 

 

 

Ol/ɸmo, 0-20cm. 

ʊʘʤʥʦ ʩʤʝʹʝ ʙʦʿʝ 7,5YR 2,5/2. 

ʇʦ ʩʘʩʪʘʚʫ ʿʝ ʛʣʠʥʦʚʠʪʘ 

ʠʣʦʚʘʯʘ, ʟʨʥʘʩʪʝ ʜʦ 

ʛʨʘʰʢʘʩʪʝ ʩʪʨʫʢʪʫʨʝ. 

ʈʝʘʢʮʠʿʘ ʥʘ ʢʨʝʯ ʥʝʛʘʪʠʚʥʘ. 

ʇʦʩʪʝʧʝʥʦ ʧʨʝʣʘʟʠ ʫ 
 

ʭʦʨ. ɸmo, 20-40 cm.  

ʊʘʤʥʦ ʩʤʝʹʝ ʙʦʿʝ 7,5YR 2,5/2. 

ɻʣʠʥʦʚʠʪʦʛ ʩʘʩʪʘʚʘ.  

ʉʪʨʫʢʪʫʨʘ ʟʨʥʘʩʪʘ ʜʦ 

ʛʨʘʰʢʘʩʪʘ. 

ʅʝʧʨʘʚʠʣʘʥ ʢʦʥʪʘʢʪ ʩʘ  
 

 

R ï ʩʪʝʥʘ ʢʨʝʯˁʘʢʘ. 

 

 

 

ʂʘʣʢʦʤʝʣʘʥʦʩʦʣ ʿʝ ʥʘʩʪʘʦ ʦʜ ʨʝʟʠʜʫʘʣʥʦʛ ʦʩʪʘʪʢʘ ʧʨʠ ʨʘʩʧʘʜʘˁʫ ʢʨʝʯˁʘʢʘ. ʀʤʘ 

ʛʣʠʥʦʚʠʪ ʩʘʩʪʘʚ ʩʘ 36-40% ʛʣʠʥʝ, 31-33% ʧʨʘʭʘ ʠ ʦʢʦ 30% ʧʝʩʢʘ, ʦʜ ʢʦʛʘ ʢʨʫʧʥʠ ʧʝʩʘʢ 

ʯʠʥʠ ʦʢʦ 5%.   

ɿʙʦʛ ʠʥʪʝʥʟʠʚʥʝ ʘʢʫʤʫʣʘʮʠʿʝ ʦʨʛʘʥʩʢʠʭ ʤʘʪʝʨʠʿʘ ʫ ʦʜʥʦʩʫ ʥʘ ʤʠʥʝʨʘʣʥʠ ʜʝʦ, ʠʤʘ ʜʦʩʪʘ 

ʭʫʤʫʩʘ, ʦʢʦ 6%. ʇʦʰʪʦ ʩʝ ʢʨʝʯˁʘʢ ʨʘʩʪʚʘʨʘ ʠ ʠʩʧʠʨʘ, ʟʝʤˀʠʰʪʝ ʿʝ ʥʝʢʘʨʙʦʥʘʪʥʦ. 

ʉʣʘʙʘ ʢʘʨʙʦʥʘʪʥʦʩʪ ʢʦʿʘ ʩʝ ʿʘʚˀʘ ʫ ʜʫʙˀʝʤ ʭʦʨʠʟʦʥʪʫ ʧʦʩʣʝʜʠʮʘ ʿʝ ʯʝʩʪʠʮʘ ʢʨʝʯʘ ʢʦʿʝ 

ʩʫ ʦʩʪʘʣʝ ʫ ʨʝʟʠʜʠʫʤʫ. ɿʝʤˀʠʰʪʝ ʿʝ ʩʘ ʜʦʩʪʘ ʢʦʣʦʠʜʥʠʭ ʯʝʩʪʠʮʘ, ʧʘ ʠʤʘ ʚʝʦʤʘ ʚʠʩʦʢ 

ʢʘʧʘʮʠʪʝʪ ʘʜʩʦʨʧʮʠʿʝ, 45 cmol kg
-1
, ʚʠʩʦʢʦ ʟʘʩʠ˂ʝʥ ʙʘʟʘʤʘ, 97%.  

ʇʦʰʪʦ ʿʝ ʥʘ ʥʘʛʠʙʫ ʠ ʥʘ ʧʨʦʧʫʩʪˀʠʚʦʿ ʢʨʝʯˁʘʯʢʦʿ ʧʦʜʣʦʟʠ ʟʝʤˀʠʰʪʝ ʠʤʘ ʤʘʣʫ ʤʦ˂ ʜʘ 

ʘʢʫʤʫʣʠʨʘ ʚʦʜʫ, ʧʘ ʿʝ ʩʫʚʦ ʠ  ʧʦʜʣʦʞʥʦ ʝʨʦʟʠʿʠ.  

ʉʘʜʨʞʘʿ ʇʊɽ ʩʫ ʠʩʧʦʜ ʛʨʘʥʠʮʘ ʜʘʪʠʭ ʫ ʟʘʢʦʥʩʢʦʿ ʨʝʛʫʣʘʪʠʚʠ. ɺʨʝʜʥʦʩʪʠ ʧʦʿʝʜʠʥʠʭ 

ʝʣʝʤʝʥʘʪʘ ʧʦ ʜʫʙʠʥʠ ʤʘʣʦ ʨʘʩʪʫ- Cd, Cr, Cu, Ni, Zn, ʠʣʠ ʩʫ ʠʩʪʝ Cd, Pb. ɺʨʝʜʥʦʩʪʠ As 

ʩʫ ʤʘʣʦ ʚʝ˂ʝ ʫ ʧʦʚʨʰʠʥʩʢʦʤ ʭʦʨʠʟʦʥʪʫ, ʘʣʠ ʩʫ ʙʣʠʟʫ ʛʨʘʥʠʮʝ ʄɼʂ ʦʜ 25 mg kg
-1

. 

ɿʝʤˀʠʰʪʝ ʪʨʝʙʘ ʢʦʨʠʩʪʠʪʠ ʧʦʜ ʧʨʠʨʦʜʥʦʤ ʚʝʛʝʪʘʮʠʿʦʤ. 
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ʊʘʙʝʣʘ. 61.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟʦʥʪ ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 

ʇʨʘʭ ɻʣʠʥʘ ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ 

ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 

>0.02mm <0.02 

mm 
15 Ol/Amo 0-20 4,9 26,0 33,1 36,0 30,9 69,1 GI 

 Amo 20-40 5,6 23,4 30,6 40,4 29,0 71,0 G 

 

ʊʘʙʝʣʘ. 62.-  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ  

ɹʨʦʿ 

ʧʨʦʬ. 

ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl T-S S T V % 

cmol kg
-1
 

15 Ol/Amo 0-20 0,00 6,80 6,00 6,74 1,50 43,24 44,74 96,66 

 Amo 20-40 0,84 6,80 6,20 6,37     

ʊʘʙʝʣʘ. 63.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬ.  
ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

Al  As Cd Cr Cu Hg Ni Pb Zn 

% mg kg
-1
 

15 Ol/Amo 0-20 3,88 21,11 0,55 41,11 19,08 0,25 33,68 23,78 66,90 

 Amo 20-40 4,01 20,55 0,57 42,15 20,21 0,23 35,15 23,14 72,53 

 

ʊʘʙʝʣʘ. 64. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 

ɹ
ʨ
ʦ
ʿ

 ʧ
ʨ
ʦ
ʬ
.

 

ʍ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 

ɼ
ʫ
ʙ
ʠ
ʥ
ʘ
 
c
m

 

As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

15 

Ol/ 
Amo 0-20 32,1 60,9 0,81 12,13 122,0 463,6 44,3 234,0 0,33 11,05 46,0 276,0 92,7 578,3 168,1 864,6 

 Amo 20-40 33,7 63,9 0,83 12,48 130,8 497,0 47,0 247,9 0,35 11,53 50,4 302,4 96,8 603,4 180,8 929,6 
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ʇʈʆʌʀʃ ʙʨ.16  - ʩʤʦʥʠʮʘ ʥʝʢʘʨʙʦʥʘʪʥʘ ʥʘ ʘʥʜʝʟʠʪʫ, ʣʦʢʘʣʠʪʝʪ ɺʨʙʦʚʘʮ, ɹʦˀʝʚʘʮ 

(X=589737, Y=4851207, ʥ.ʚ.=570m) (Vertisol) 

ʇʨʦʬʠʣ ʩʝ ʥʘʣʘʟʠ ʿʫʛʦʠʩʪʦʯʥʦ ʦʜ ɹʦˀʝʚʮʘ ʥʘ ʚʫʣʢʘʥʦʢʣʘʩʪʠʪʠʤʘ ʘʥʜʝʟʠʪʘ. ʃʦʮʠʨʘʥ ʿʝ 

ʥʘ ʩʨʝʜʥʠʥʠ ʧʣʘʥʠʥʩʢʝ ʧʘʜʠʥʝ, ʥʘ ʫʤʝʨʝʥʦ ʩʪʨʤʦʤ ʥʘʛʠʙʫ ʟʘʧʘʜʥʝ ʝʢʩʧʦʟʠʮʠʿʝ. 

ʇʦʚʨʰʠʥʘ ʿʝ ʩʣʘʙʦ ʩʪʝʥʦʚʠʪʘ. ʇʦʩʪʦʿʠ ʩʣʘʙʘ ʧʦʚʨʰʠʥʩʢʘ ʝʨʦʟʠʿʘ. ʇʦʜ ʣʠʚʘʜʦʤ ʿʝ. ʋ 

ʦʢʦʣʠʥʠ ʩʫ ʣʠʚʘʜʝ ʠ ʰʫʤʝ ʭʨʘʩʪʘ. 

 

 

ʍʦʨ. Avt,p, 0-25cm.  

ɹʦʿʘ ʪʘʤʥʦ ʩʠʚʦ-ʩʤʝʹʘ 

(10YR3/2), ʛʣʠʥʦʚʠʪʦʛ ʩʘʩʪʘʚʘ, 

ʛʨʘʰʢʘʩʪʝ ʩʪʨʫʢʪʫʨʝ. 

ɼʨʝʥʠʨʘʥʦʩʪ ʿʝ ʫʤʝʨʝʥʘ, 

ʤʘʩʦʚʥʠ ʧʨʦʜʦʨ ʢʦʨʝʥʘ ʜʦ 30 

cm, ʧʦʿʝʜʠʥʘʯʥʦ ʜʦ 60 cm. 

ʭʦʨ. Avt, 25-80cm. 

ɹʦʿʘ ʪʘʤʥʦ ʩʤʝʹʘ (10YR3/3), 

ʛʣʠʥʘ, ʧʨʠʟʤʘʪʠʯʥʝ ʩʪʨʫʢʪʫʨʝ. 

ɿʙʠʿʝʥ, ʪʝʰʢʦ ʧʨʦʧʫʩʪʘʥ. 

ʭʦʨ. AC, ʠʩʧʦʜ 80cm.  

ɹʦʿʘ ʪʘʤʥʦ ʩʤʝʹʘ (10YR3/3). 

ʊʝʰʢʦʛ, ʛʣʠʥʦʚʠʪʦʛ ʩʘʩʪʘʚʘ ʩʘ 

ʦʜʣʦʤʮʠʤʘ ʘʥʜʝʟʠʪʘ, 

ʥʝʩʪʨʫʢʪʫʨʥʘ. 

 

ʉʤʦʥʠʮʘ ʥʘ ʘʥʜʝʟʠʪʫ ʿʝ ʿʘʢʦ ʛʣʠʥʦʚʠʪʘ, ʠʤʘ ʠʟʥʘʜ 49% ʛʣʠʥʝ ʧʦ ʮʝʣʦʿ ʜʫʙʠʥʠ ʧʨʦʬʠʣʘ. 

ʉʘʜʨʞʘʿ ʫʢʫʧʥʦʛ ʧʨʘʭʘ ʿʝ 24-26%, ʘ ʩʠʪʥʦʛ ʧʝʩʢʘ 17-21%. ʉʘʜʨʞʘʿ ʢʨʫʧʥʦʛ ʧʝʩʢʘ ʿʝ 

ʥʠʟʘʢ, ʦʜ 4-6%. ʉʤʦʥʠʮʘ ʿʝ ʜʫʙʦʢʘ, ʠʤʘ ʜʦʙʨʫ ʩʧʦʩʦʙʥʦʩʪ ʟʘʜʨʞʘʚʘˁʘ ʚʦʜʝ, ʘʣʠ ʧʦʰʪʦ 

ʧʨʝʦʚʣʘʹʫʿʫ ʩʠʪʥʝ ʥʘʜ ʢʨʫʧʥʠʤ ʧʦʨʘʤʘ, ʜʦʩʪʫʧʥʦʩʪ ʚʦʜʝ ʙʠˀʢʘʤʘ ʿʝ ʥʝʜʦʚʦˀʥʘ. 

ɿʝʤˀʠʰʪʝ ʿʝ ʩʣʘʙʦ ʧʨʦʧʫʩʥʦ, ʩʘ ʤʘʣʠʤ ʢʘʧʘʮʠʪʝʪʦʤ ʟʘ ʚʘʟʜʫʭ, ʧʦʩʝʙʥʦ ʫ ʚʣʘʞʥʦʤ 

ʧʝʨʠʦʜʫ.  

ʉʤʦʥʠʮʫ ʢʘʨʘʢʪʝʨʠʰʝ ʢʠʩʝʣʘ ʨʝʘʢʮʠʿʘ, ʢʦʿʘ ʿʝ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʧʦʩʣʝʜʠʮʘ ʤʘʪʠʯʥʦʛ 

ʩʫʧʩʪʨʘʪʘ ʢʦʛʘ ʯʠʥʝ ʧʨʝʣʘʟʥʝ ʤʘʛʤʘʪʩʢʝ ʩʪʝʥʝ ï ʘʥʜʝʟʠʪʠ.  ʉʘʜʨʞʘʿ ʭʫʤʫʩʘ ʿʝ ʚʠʩʦʢ, ʿʝʨ 

ʿʝ ʧʦʜ ʣʠʚʘʜʦʤ ʠ ʜʦʙʨʘ ʩʥʘʙʜʝʚʝʥʦʩʪ ʭʫʤʫʩʦʤ ʢʘʨʘʢʪʝʨʠʰʝ ʮʝʦ ʧʨʦʬʠʣ. ɺʠʩʦʢ ʩʘʜʨʞʘʿ 

ʤʠʥʝʨʘʣʥʠʭ ʠ ʦʨʛʘʥʩʢʠʭ ʢʦʣʦʠʜʥʠʭ ʯʝʩʪʠʮʘ ʫʩʣʦʚʠʦ ʿʝ ʚʝʦʤʘ ʚʠʩʦʢ ʢʘʧʘʮʠʪʝʪ 

ʘʜʩʦʨʧʮʠʿʝ, ʠʟʥʘʜ 40 cmol kg
-1
, ʢʦʿʠ ʿʝ ʟʘʩʠ˂ʝʥ ʙʘʟʥʠʤ ʢʘʪʿʦʥʠʤʘ, ʠʟʥʘʜ 80%.  

ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʇʊɽ ʩʫ ʠʩʧʦʜ ʛʨʘʥʠʮʘ ʫ ʟʘʢʦʥʩʢʦʿ ʨʝʛʫʣʘʪʠʚʠ, ʩʝʤ ʩʘʜʨʞʘʿʘ Cu ʢʦʿʠ 

ʧʨʝʣʘʟʠ SW ʠ ʠʟʥʦʩʠ 56-59 mg kg
-1
. ʉʘʜʨʞʘʿ ʿʝ ʟʥʘʪʥʦ ʤʘˁʠ ʦʜ ʄɼʂ ʚʨʝʜʥʦʩʪʠ ʧʘ ʩʝ ʥʝ 

ʦʯʝʢʫʿʝ ʥʝʛʘʪʠʚʘʥ ʫʪʠʮʘʿ ʥʘ ʙʠˀʢʝ. ɺʨʝʜʥʦʩʪʠ ʧʦ ʜʫʙʠʥʠ ʩʫ ʩʣʠʯʥʝ ʠ ʧʦʨʝʢʣʦ ʿʝ 

ʛʝʦʭʝʤʠʿʩʢʦ.  
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ʊʘʙʝʣʘ 65.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟʦʥʪ ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 

ʇʨʘʭ ɻʣʠʥʘ ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ 

ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 

>0.02mm <0.02 

mm 
16 Avt,p 0-25 4,8 20,7 25,4 49,1 25,5 74,5 G 

 Avt 25-80 5,6 17,2 25,8 51,4 22,8 77,2 G 

 AC >80 4,3 20,2 24,2 51,3 24,5 75,5 G 

 

ʊʘʙʝʣʘ 66.-  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl T-S S T V % 

cmol kg
-1
 

16 Avt,p 0-25 0,00 5,70 4,90 5,55 8,52 35,96 44,48 80,85 

 Avt 25-80 0,00 5,75 4,80 4,19 7,15 35,28 42,43 83,15 

 AC >80 0,00 5,50 4,80 2,66 4,75 40,16 44,91 89,43 

ʊʘʙʝʣʘ 67.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬ.  
ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

Al  As Cd Cr Cu Hg Ni Pb Zn 

% mg kg
-1
 

16 Avt,p 0-25 7,00 5,32 0,50 31,96 59,50 0,15 19,17 12,54 76,77 

 Avt 25-80 7,05 4,07 0,48 30,92 57,17 0,04 18,14 10,40 72,73 

 AC >80 8,41 3,53 0,45 29,34 55,83 0,13 17,35 6,74 69,60 

 

ʊʘʙʝʣʘ 68. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 

ɹ
ʨ
ʦ
ʿ

 ʧ
ʨ
ʦ
ʬ
.

 

ʍ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 

ɼ
ʫ
ʙ
ʠ
ʥ
ʘ
 
c
m

 

As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

16 Avt,p 0-25 36,9 69,9 0,88 13,15 148,2 563,2 52,1 275,2 0,37 12,46 59,1 354,6 104,6 652,5 205,6 1057,5 

 Avt 25-80 37,2 70,6 0,86 12,96 152,8 580,6 52,7 278,4 0,38 12,65 61,4 368,4 105,6 658,4 210,5 1082,5 

 AC >80 36,6 69,4 0,83 12,46 152,6 579,9 51,7 272,8 0,38 12,55 61,3 367,8 104,0 648,2 207,9 1069,1 
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ʇʈʆʌʀʃ ʙʨ.17 - ʌʣʫʚʠʩʦʣ ʧʝʩʢʦʚʠʪ, ʢʘʨʙʦʥʘʪʥʠ, ʣʦʢʘʣʠʪʝʪ ʃʫʞʘʥʝ, ɸʣʝʢʩʠʥʘʮ 

(X=560640; Y=4816595, ʥ.ʚ. 161m) (Fluvisol)  

ʇʨʦʬʠʣ ʩʝ ʥʘʣʘʟʠ ʦʢʦ 4,2 km ʿʫʛʦʠʩʪʦʯʥʦ ʦʜ ɸʣʝʢʩʠʥʮʘ, ʥʘ ʜʝʩʥʦʿ ʦʙʘʣʠ ʨʝʢʝ ɱʫʞʥʝ 

ʄʦʨʘʚʝ, ʥʘ ʨʘʩʪʦʿʘˁʫ ʦʢʦ 260 m ʦʜ ʪʦʢʘ. ʌʣʫʚʠʩʦʣ ʿʝ ʬʦʨʤʠʨʘʥ ʥʘ ʨʘʚʥʦʤ ʪʝʨʝʥʫ, ʥʘ 

ʧʝʩʢʦʚʠʪʦʤ ʘʣʫʚʠʿʘʣʥʦʤ ʥʘʥʦʩʫ. ʅʘʯʠʥ ʢʦʨʠʰ˂ʝˁʘ ʿʝ ʦʨʘʥʠʮʘ, ʢʫʢʫʨʫʟ.  

 

ʍʦʨ. (ɸ), 0-40cm.  

ɹʦʿʘ ʿʝ ʩʚʝʪʣʦ ʩʤʝʹʘ (10 YR 6/3).  ʇʦ 

ʪʝʢʩʪʫʨʠ ʿʝ ʧʝʩʢʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

ʉʪʨʫʢʪʫʨʘ ʿʝ ʟʨʥʘʩʪʘ ʜʦ ʛʨʘʰʢʘʩʪʘ. 

ɿʝʤˀʠʰʪʝ ʿʝ ʨʘʩʪʨʝʩʠʪʦ. ʈʝʘʢʮʠʿʘ 

ʥʘ ʢʨʝʯ ʿʝ ʠʩʧʨʝʢʠʜʘʥʘ ʠ ʢʨʘʪʢʦʛ 

ʪʨʘʿʘˁʘ. ɱʘʩʥʦ ʧʨʝʣʘʟʠ ʫ 

ʉʣʦʿ I, 40-70 cm.  

ɹʦʿʘ  ʩʚʝʪʣʦ ʞʫʪʦ-ʩʤʝʹʘ (10YR 6/6). 

ʃʘʢʰʝʛ ʩʘʩʪʘʚʘ, ʠʣʦʚʘʩʪ ʧʝʩʘʢ.  

ʉʪʨʫʢʪʫʨʘ ʿʝ ʦʨʘʰʘʩʪʘ, ʥʝʩʪʘʙʠʣʥʘ. 

ʈʝʘʢʮʠʿʘ ʥʘ ʢʘʨʙʦʥʘʪʝ ʿʝ ʙʫʨʥʘ ʠ 

ʢʨʘʪʢʦʛ ʪʨʘʿʘˁʘ. 

ʆʰʪʨʦ ʧʨʝʣʘʟʠ ʫ  

ʉʣʦʿ II, 70-110 cm.  

ɹʦʿʘ ʩʚʝʪʣʦ ʩʤʝʹʘ (10 YR 6/4). 

ʊʝʢʩʪʫʨʥʠ ʩʘʩʪʘʚ ʿʝ ʧʝʩʢʦʚʠʪ. 

ɿʝʤˀʠʰʪʝ ʿʝ ʨʘʩʪʨʝʩʠʪʦ ʠ ʦʩʠʧʘ ʩʝ. 

ʈʝʘʢʮʠʿʘ ʥʘ ʢʨʝʯ ʿʝ ʙʫʨʥʘ ʠ 

ʦʩʨʝʜˁʝʛ ʪʨʘʿʘˁʘ. ɱʘʩʥʦ ʧʨʝʣʘʟʠ ʫ 

ʉʣʦʿ III ,110-140 cm.  

ɹʦʿʘ ʩʚʝʪʣʦ ʞʫʪʦ-ʩʤʝʹʘ (10 YR 6/6).  

ʇʦ ʪʝʢʩʪʫʨʠ ʠʣʦʚʘʩʪ ʧʝʩʘʢ, 

ʨʘʩʪʨʝʩʠʪ. ʈʝʘʢʮʠʿʘ ʥʘ ʢʨʝʯ ʿʝ ʙʫʨʥʘ 

ʠ ʜʫʞʝʛ ʪʨʘʿʘˁʘ. ɹʝʟ ʟʥʘʢʦʚʘ 

ʦʛʣʝʿʘʚʘˁʘ. 

 

ʌʣʫʚʠʩʦʣ ʿʝ ʣʘʢʦʛ ʤʝʭʘʥʠʯʢʦʛ ʩʘʩʪʘʚʘ ʮʝʣʦʤ ʜʫʙʠʥʦʤ ʧʨʦʬʠʣʘ. ʇʦʚʨʰʠʥʩʢʠ ʭʦʨʠʟʦʥʪ 

ʿʝ ʧʦ ʪʝʢʩʪʫʨʠ ʧʝʩʢʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʘ ʜʫʙˀʠ ʩʣʦʿʝʚʠ ʩʫ ʧʦ ʩʘʩʪʘʚʫ ʠʣʦʚʘʩʪʠ ʧʝʩʘʢ, ʩʝʤ 

ʩʣʦʿʘ II, ʢʦʿʠ ʿʝ  ʧʦ ʩʘʩʪʘʚʫ ʧʝʩʘʢ (ʠʟ ʦʚʦʛ ʭʦʨʠʟʦʥʪʘ ʥʠʩʫ ʨʘʹʝʥʝ ʘʥʘʣʠʟʝ). ʌʨʘʢʮʠʿʘ 

ʧʝʩʢʘ ʿʝ ʥʘʿʟʘʩʪʫʧˁʝʥʠʿʘ ʠ ʯʠʥʠ ʦʜ 75% ʫ ʧʦʚʨʰʠʥʩʢʦʤ, ʜʦ 84% ʫ ʥʘʿʜʫʙˀʝʤ ʩʣʦʿʫ. 

ʉʘʜʨʞʘʿ ʛʣʠʥʝ ʿʝ ʫ ʧʦʚʨʰʠʥʩʢʦʤ ʭʦʨʠʟʦʥʪʫ ʿʝ 11%, ʘ ʧʨʘʭʘ 14,3%, ʜʦʢ ʩʘ ʜʫʙʠʥʦʤ 

ʚʨʝʜʥʦʩʪʠ ʦʧʘʜʘʿʫ. ɿʝʤˀʠʰʪʝ ʿʝ ʨʘʩʪʨʝʩʠʪʦ, ʚʝʦʤʘ ʧʨʦʧʫʩʪˀʠʚʦ ʠ ʠʤʘ ʤʘʣʫ ʩʧʦʩʦʙʥʦʩʪ 

ʟʘʜʨʞʘʚʘˁʘ ʚʦʜʝ. ʃʘʢʦ ʩʝ ʩʫʰʠ, ʟʘʛʨʝʚʘ ʠ ʭʣʘʜʠ.  

ʋ ʧʦʛʣʝʜʫ ʭʝʤʠʿʩʢʠʭ ʦʩʦʙʠʥʘ ʬʣʫʚʠʩʦʣ ʠʤʘ ʩʣʘʙʦ ʢʠʩʝʣʫ ʜʦ ʥʝʫʪʨʘʣʥʫ ʨʝʘʢʮʠʿʫ ʩʘ 

ʥʠʩʢʠʤ ʩʘʜʨʞʘʿʝʤ ʢʘʨʙʦʥʘʪʘ. ʉʘʜʨʞʘʿ ʭʫʤʫʩʘ ʿʝ ʠʩʧʦʜ 2%. ʇʦ ʜʫʙʠʥʠ ʿʝ ʥʝʨʘʚʥʦʤʝʨʘʥ, 

ʰʪʦ ʿʝ ʚʝʟʘʥʦ ʟʘ ʧʦʩʪʘʥʘʢ ʟʝʤˀʠʰʪʘ, ʪʘʣʦʞʝˁʝʤ ʨʝʯʥʠʭ ʥʘʥʦʩʘ ʟʘʿʝʜʥʦ ʩʘ ʤʫˀʝʤ.   

ʉʘʜʨʞʘʿ ʇʊɽ ʿʝ ʠʩʧʦʜ ʛʨʘʥʠʮʘ ʫ ʟʘʢʦʥʩʢʦʿ ʨʝʛʫʣʘʪʠʚʠ, ʩʝʤ Ni ʯʠʿʠ ʿʝ ʩʘʜʨʞʘʿ ʫ ʮʝʣʦʤ 

ʧʨʦʬʠʣʫ ʠʟʥʘʜ SW, 24-30 mg kg
-1 
ʠ ʩʘʜʨʞʘʿʘ Hg ʢʦʿʠ ʿʝ ʫ ʧʦʜʧʦʚʨʰʠʥʩʢʦʤ ʩʣʦʿʫ ʠʟʥʘʜ 

SW, 0,42 mg kg
-1
. ʉʘʜʨʞʘʿ ʚʝ˂ʠʥʝ ʝʣʝʤʝʥʘʪʘ, ʦʩʠʤ Hg, ʥʘʿʚʝ˂ʠ ʿʝ ʫ ʧʦʚʨʰʠʥʩʢʦʤ 
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ʭʦʨʠʟʦʥʪʫ. ʋ ʩʢʣʘʜʫ ʿʝ ʩʘ ʧʨʦʮʝʥʪʦʤ ʛʣʠʥʝ ʠ ʭʫʤʫʩʘ. ʇʦʰʪʦ ʿʝ ʟʝʤˀʠʰʪʝ ʢʘʨʙʦʥʘʪʥʦ 

ʨʘʩʪʚʦʨˀʠʚʦʩʪ ʠ ʧʨʠʩʪʫʧʘʯʥʦʩʪ ʝʣʝʤʝʥʘʪʘ ʿʝ ʤʘʣʘ ʧʘ ʫ ʪʦʤ ʧʦʛʣʝʜʫ ʥʝ ʧʦʩʪʦʿʝ 

ʦʛʨʘʥʠʯʝˁʘ ʟʘ ʙʠˀʥʫ ʧʨʦʠʟʚʦʜˁʫ. 

ʊʘʙʝʣʘ 69.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟʦʥʪ ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 

ʇʨʘʭ ɻʣʠʥʘ ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ 

ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 

>0.02mm <0.02 

mm 
17 (A) 0-40 5,9 69,0 14,3 10,8 74,9 25,1 PI 

 I 40-70 2,9 79,5 10,8 6,8 82,4 17,6 IP 

 III  110-140 0,3 84,0 8,7 7,0 84,3 15,7 IP 

 

ʊʘʙʝʣʘ 70.-  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ  

ɹʨʦʿ 

ʧʨʦʬʠʣ

ʘ  

ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl T-S S T V % 

cmol kg
-1
 

17 (A) 0-40 1,05 7,00 6,30 1,75     

 I 40-70 1,68 7,30 6,50 1,02     

 III  110-140 2,52 7,50 6,70 1,79     

ʊʘʙʝʣʘ 71.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬ.  
ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

Al  As Cd Cr Cu Hg Ni Pb Zn 
% mg kg

-1
 

17 (A) 0-40 2,48 11,18 0,49 34,73 19,24 0,15 30,00 24,90 79,27 

 I 40-70 1,75 8,69 0,40 29,20 15,77 0,42 23,81 19,30 67,73 

 III  110-140 2,20 9,25 0,38 28,61 15,42 0,09 25,16 21,81 63,57 

 

ʊʘʙʝʣʘ 72. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 

ɹ
ʨ
ʦ
ʿ

 ʧ
ʨ
ʦ
ʬ
.

 

ʍ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 

ɼ
ʫ
ʙ
ʠ
ʥ
ʘ
 
c
m

 

As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

17 (A) 0-40 20,0 38,0 0,52 7,83 71,6 272,1 24,6 129,7 0,24 7,94 20,8 124,8 62,5 390,0 85,0 437,3 

 I 40-70 18,1 34,4 0,48 7,17 63,6 241,7 21,5 113,4 0,22 7,45 16,8 100,8 57,8 360,5 71,9 369,9 

 III  110-140 18,5 35,1 0,50 7,44 64,0 243,2 22,1 116,7 0,23 7,51 17,0 102,0 58,8 366,6 73,7 379,0 
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ʇʈʆʌʀʃ ʙʨ.18 -   ʨʝʥʜʟʠʥʘ ʥʘ ʤʝʢʠʤ ʢʨʝʯˁʘʮʠʤʘ,  ʣʦʢʘʣʠʪʝʪ ɹʝʣʠ ʧʦʪʦʢ, ʂˁʘʞʝʚʘʮ 

(X=589585; Y=4819640, ʥ.ʚ. 632m) (Rendzic Leptosol) 

ʇʨʦʬʠʣ ʩʝ ʥʘʣʘʟʠ ʥʘ ʧʣʘʥʠʥʩʢʦʿ ʧʘʜʠʥʠ, ʥʘ ʩʨʝʜʠʥʠ ʿʘʢʦ ʩʪʨʤʦʛ ʥʘʛʠʙʘ. ʅʘʛʠʙ ʿʝ 

ʠʩʧʫʧʯʝʥʦʛ ʦʙʣʠʢʘ.  ʂʦʨʠʩʪʠ ʩʝ ʢʘʦ ʣʠʚʘʜʘ, ʘ ʦʢʦʣʦ ʩʫ ʣʠʚʘʜʝ ʠ ʭʨʘʩʪʦʚʘ ʰʫʤʘ. ʊʝʨʝʥ 

ʿʝ ʫʤʝʨʝʥʦ ʩʪʝʥʦʚʠʪ.   

   

 

ʍʦʨ. ɸmo, 0-25cm. 

ʊʘʤʥʦ ʩʤʝʹʝ ʙʦʿʝ (10YR  3/4). ʇʦ 

ʪʝʢʩʪʫʨʠ ʿʝ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

ʉʪʨʫʢʪʫʨʘ ʿʝ ʛʨʘʰʢʘʩʪʘ. ɿʝʤˀʠʰʪʝ ʿʝ 

ʨʘʩʪʨʝʩʠʪʦ, ʧʨʦʞʝʪʦ ʢʦʨʝʥʦʚʠʤʘ 

ʙʠˀʘʢʘ ʠ ʭʫʤʦʟʥʦ. ʇʨʠʩʫʪʥʠ ʦʜʣʦʤʮʠ 

ʤʝʢʦʛ ʢʨʝʯˁʘʢʘ.  ʈʝʘʢʮʠʿʘ ʥʘ ʢʘʨʙʦʥʘʪʝ 

ʿʝ ʙʫʨʥʘ. 

ʇʦʩʪʝʧʝʥʦ ʧʨʝʣʘʟʠ ʫ 

 

ʭʦʨ. ɸmoC, 25-45cm. 

ʉʤʝʹʝ ʙʦʿʝ (10 YR 4/4).  ʇʦ ʪʝʢʩʪʫʨʠ ʿʝ 

ʧʝʩʢʦʚʠʪʦ ʛʣʠʥʦʚʠʪʘ  ʠʣʦʚʘʯʘ. ʉʘʜʨʞʠ 

ʜʦʩʪʘ ʢʦʥʢʨʝʮʠʿʘ CaCO3 ʠ ʩʢʝʣʝʪʘ. 

ʈʝʘʢʮʠʿʘ ʥʘ ʢʨʝʯ ʿʝ ʙʫʨʥʘ ʠ ʜʫʛʦʛ 

ʪʨʘʿʘˁʘ.  

 

ʭʦʨ. C,  ʠʩʧʦʜ 45cm. 

ʉʚʝʪʣʦ  ʩʤʝʹʝ (10 YR 6/4). 

ʇʦ ʪʝʢʩʪʫʨʠ ʿʝ ʧʝʩʢʦʚʠʪʘ ʠʣʦʚʘʯʘ ʩʘ 

ʜʦʩʪʘ ʩʢʝʣʝʪʘ. ʈʝʘʢʮʠʿʘ ʥʘ ʢʘʨʙʦʥʘʪʝ ʿʝ 

ʿʘʢʦ ʙʫʨʥʘ ʠ ʜʫʛʦʛ ʪʨʘʿʘˁʘ.  

 

ʈʝʥʜʟʠʥʘ ʿʝ ʥʘʩʪʘʣʘ ʥʘ ʢʨʝʜʥʠʤ ʢʨʝʯˁʘʮʠʤʘ, ʢʦʿʠ ʩʘʜʨʞʝ ʤʘˁʝ ʦʜ 95% ʢʨʝʯʘ. ʉʘ 

ʜʫʙʠʥʦʤ ʩʝ ʤʝˁʘ ʤʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ, ʦʜ ʛʣʠʥʦʚʠʪʝ ʠʣʦʚʘʯʝ ʜʦ ʧʝʩʢʦʚʠʪʝ ʠʣʦʚʘʯʝ. 

ʉʘʜʨʞʘʿ ʫʢʫʧʥʦʛ ʧʝʩʢʘ ʩʝ ʧʦʚʝ˂ʘʚʘ ʩʘ ʜʫʙʠʥʦʤ ʦʜ 43-54%, ʘ ʫʢʫʧʥʝ ʛʣʠʥʝ ʩʝ ʩʤʘˁʫʿʝ 

ʦʜ 57 - 46%. ɿʥʘʯʘʿʘʥ ʿʝ ʫʜʝʦ ʢʨʫʧʥʦʛ ʧʝʩʢʘ ʦʜ 19-32%, ʢʦʿʠ ʩʝ, ʢʘʦ ʠ ʩʘʜʨʞʘʿ ʩʢʝʣʝʪʘ, 

ʧʦʚʝ˂ʘʚʘ ʩʘ ʜʫʙʠʥʦʤ.  

ʎʝʣʠ ʧʨʦʬʠʣ ʿʝ ʢʘʨʙʦʥʘʪʘʥ ʩʘ ʚʠʩʦʢʦʤ ʩʘʜʨʞʘʿʝʤ CaCO3, ʠʟʥʘʜ 46%. ʈʝʘʢʮʠʿʘ ʿʝ 

ʥʝʫʪʨʘʣʥʘ ʜʦ ʩʣʘʙʦ ʘʣʢʘʣʥʘ. ɿʝʤˀʠʰʪʝ ʿʝ ʭʫʤʦʟʥʦ. ʍʫʤʫʩ ʿʝ ʠʟʤʝʰʘʥ ʩʘ ʤʠʥʝʨʘʣʥʠʤ 

ʜʝʣʦʤ ʫ ʩʪʘʙʠʣʘʥ ʢʦʤʧʣʝʢʩ, ʧʘ ʩʝ ʨʝʥʜʟʠʥʘ ʦʜʣʠʢʫʿʝ ʤʦʣʠʯʥʠʤ ʭʫʤʫʩʥʠʤ ʭʦʨʠʟʦʥʪʦʤ, 

ʩʪʨʫʢʪʫʨʥʠʤ ʠ ʟʘʩʠ˂ʝʥʠʤ ʙʘʟʘʤʘ.   

ɺʨʝʜʥʦʩʪʠ ʇʊɽ ʩʫ ʠʩʧʦʜ ʛʨʘʥʠʮʘ ʫ ʟʘʢʦʥʩʢʦʿ ʨʝʛʫʣʘʪʠʚʠ. ʋ ʛʣʠʥʦʚʠʪʠʿʠʤ ʛʦʨˁʠʤ 

ʭʦʨʠʟʦʥʪʠʤʘ ʩʘʜʨʞʘʿ ʝʣʝʤʝʥʘʪʘ ʿʝ ʚʠʰʠ ʥʝʛʦ ʫ ʜʦˁʠʤ. ʋ ʧʦʚʨʰʠʥʩʢʦʤ ʚʝʦʤʘ ʭʫʤʦʟʥʦʤ 

ʭʦʨʠʟʦʥʪʫ ʿʝ ʥʝʰʪʦ ʚʠʰʝ Cu ʠ Pb, ʢʦʿʠ ʠʤʘʿʫ ʚʝʣʠʢʠ ʘʬʠʥʠʪʝʪ ʟʘ ʦʨʛʘʥʩʢʫ ʤʘʪʝʨʠʿʫ.  
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ʊʘʙʝʣʘ 73.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟʦʥʪ ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 

ʇʨʘʭ ɻʣʠʥʘ ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ 

ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 

>0.02mm <0.02 

mm 
18 Amo 0-25 18,9 24,3 26,5 30,3 43,2 56,8 GI 

 AmoC 25-45 27,2 20,4 25,1 27,3 47,6 52,4 PGI 

 C >45 32,2 21,7 28,3 17,8 53,9 46,1 PI 

 

ʊʘʙʝʣʘ 74.-  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ  

ɹʨʦʿ 

ʧʨʦʬ. 

ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl T-S S T V % 

cmol kg
-1
 

18 Amo 0-25 46,40 7,40 6,70 5,97     

 AmoC 25-45 53,03 7,70 6,80 4,76     

 C >45 75,41 7,89 7,10 1,75     

ʊʘʙʝʣʘ 75.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬ.  
ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

Al  As Cd Cr Cu Hg Ni Pb Zn 
% mg kg

-1
 

18 Amo 0-25 3,44 17,97 0,33 18,13 12,32 0,01 15,64 13,69 45,03 

 AmoC 25-45 2,48 17,90 0,31 18,75 10,92 0,10 16,15 11,75 57,87 

 C >45 1,07 8,82 0,17 9,08 7,07 0,04 7,82 3,43 22,58 

 

ʊʘʙʝʣʘ 76. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 

ɹ
ʨ
ʦ
ʿ

 ʧ
ʨ
ʦ
ʬ
.

 

ʍ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 

ɼ
ʫ
ʙ
ʠ
ʥ
ʘ
 
c
m

 

As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

18 Amo 0-25 29,5 56,0 0,75 11,27 110,6 420,3 40,1 211,7 0,31 10,37 40,3 241,8 86,3 537,9 149,9 770,7 

 AmoC 25-45 27,8 52,8 0,70 10,56 104,6 397,5 37,3 197,1 0,30 9,96 37,3 223,8 82,1 511,7 139,0 715,1 

 C >45 22,8 43,3 0,57 8,58 85,6 325,3 29,2 153,9 0,26 8,72 27,8 166,8 69,5 433,7 106,0 545,3 
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ʇʈʆʌʀʃ ʙʨ.19,  ʌʣʫʚʠʩʦʣ ʥʝʢʘʨʙʦʥʘʪʥʠ, ʠʣʦʚʘʩʪʠ,  ʣʦʢʘʣʠʪʝʪ ɹʝʣʦˀʠʥ,  ʇʨʦʢʫʧˀʝ 

(X=533192; Y=4785928, ʥ.ʚ. 297m) (Fluvisol) 

ʇʨʦʬʠʣ ʩʝ ʥʘʣʘʟʠ ʙʣʠʟʫ ʧʫʪʘ ʇʨʦʢʫʧˁʝ-ʂʫʨʰʫʤʣʠʿʘ, ʩʘ ʜʝʩʥʝ ʩʪʨʘʥʝ ɼʨʘʛʫʰʢʝ ʨʝʢʝ 

(ʨʘʩʪʦʿʘˁʝ 260m), ʩʝʚʝʨʥʦ ʦʜ ˁʝʥʦʛ ʫʣʠʚʘ ʫ ʨʝʢʫ ʊʦʧʣʠʮʫ.  ʃʦʮʠʨʘʥ ʿʝ ʥʘ ʚʝʦʤʘ ʩʣʘʙʦʤ 

ʥʘʛʠʙʫ, ʠʩʪʦʯʥʝ ʝʢʩʧʦʟʠʮʠʿʝ, ʥʘ ʩʪʘʨʦʿ ʨʝʯʥʦʿ ʪʝʨʘʩʠ. ʂʦʨʠʩʪʠ ʩʝ ʢʘʦ ʦʨʘʥʠʮʘ, ʧʦʜ 

ʢʫʢʫʨʫʟʦʤ.  

 

ʍʦʨ. Ap, 0-25cm.  

ɹʦʿʘ ʪʘʤʥʦ ʩʤʝʹʘ (10YR 3/3). 

ɻʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʛʨʘʰʢʘʩʪʝ 

ʩʪʨʫʢʪʫʨʝ. ɿʝʤˀʠʰʪʝ ʿʝ ʫʩʣʝʜ 

ʦʙʨʘʜʝ ʨʘʩʪʨʝʩʠʪʦ. ʀʟʦʩʪʘʣʘ ʿʝ 

ʨʝʘʢʮʠʿʘ ʥʘ ʢʘʨʙʦʥʘʪʝ. 

ɱʘʩʥʦ ʧʨʝʣʘʟʠ ʫ  

ʭʦʨ. I, 25-70 cm.  

ɹʦʿʘ ʪʘʤʥʦ ʩʤʝʹʘ (10YR 3/3). 

ɻʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. ʉʪʨʫʢʪʫʨʘ ʿʝ 

ʩʠʪʥʦʛʨʫʜʚʘʩʪʘ ʜʦ ʧʨʠʟʤʘʪʠʯʥʘ. 

ɿʝʤˀʠʰʪʝ ʿʝ ʟʙʠʿʝʥʦ. ʇʦʩʪʝʧʝʥʦ 

ʧʨʝʣʘʟʠ ʫ 

ʭʦʨ. II, 70-90 cm.  

ɹʦʿʘ ʩʤʝʹʘ (10YR 4/6). ʇʦ ʪʝʢʩʪʫʨʠ  

ʧʝʩʢʦʚʠʪʘ  ʠʣʦʚʘʯʘ. ʉʪʫʢʪʫʨʘ ʿʝ 

ʧʨʠʟʤʘʪʠʯʥʘ, ʘ ʟʝʤˀʠʰʪʝ ʟʙʠʿʝʥʦ. 

ɱʘʩʥʦ ʧʨʝʣʘʟʠ ʫ 

ʭʦʨ. III, 90-110 cm.  

ɹʦʿʘ ʞʫʪʦ-ʩʤʝʹʘ (10YR 5/8), 

ʧʝʩʢʦʚʠʪʘ ʠʣʦʚʘʯʘ. ʉʪʨʫʢʪʫʨʘ ʿʝ 

ʩʣʘʙʦ ʠʟʨʘʞʝʥʘ.  

ʭʦʨ. IV, 110-130 cm. 

ʈʘʩʪʨʝʩʠʪʠ ʧʝʩʢʦʚʠʪʦ-ʰˀʫʥʢʦʚʠʪʠ 

ʩʣʦʿ. 

 

ʌʣʫʚʠʩʦʣ ʿʝ ʧʦ ʪʝʢʩʪʫʨʠ ʧʝʩʢʦʚʠʪʦ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ ʫ ʛʦʨˁʝʤ ʜʝʣʫ ʧʨʦʬʠʣʘ, ʜʦʢ ʿʝ ʫ 

ʜʫʙˀʠʤ ʩʣʦʿʝʚʠʤʘ ʣʘʢʰʝʛ ʩʘʩʪʘʚʘ - ʧʝʩʢʦʚʠʪʘ ʠʣʦʚʘʯʘ. ʋʢʫʧʘʥ ʧʝʩʘʢ ʯʠʥʠ ʦʢʦ 50% ʫ 

ʧʦʚʨʰʠʥʩʢʦʤ, ʜʦ 78% ʫ ʥʘʿʜʫʙˀʝʤ ʭʦʨʠʟʦʥʪʫ. ʋ ʦʢʚʠʨʫ ʦʚʝ ʬʨʘʢʮʠʿʝ ʠʤʘ ʜʦʩʪʘ 

ʢʨʫʧʥʦʛ ʧʝʩʢʘ, ʯʠʿʠ ʩʝ ʩʘʜʨʞʘʿ ʪʘʢʦʹʝ ʧʦ ʜʫʙʠʥʠ ʧʦʚʝ˂ʘʚʘ, ʦʜ 14% ʜʦ 48%. ʉʘʜʨʞʘʿ 

ʛʣʠʥʝ ʫ ʛʦʨˁʝʤ ʜʝʣʫ ʧʨʦʬʠʣʘ ʠʟʥʦʩʠ 28-30%, ʘ ʩʘ ʜʫʙʠʥʦʤ ʩʝ ʩʤʘˁʫʿʝ ʜʦ 14%. 

ɿʝʤˀʠʰʪʝ ʿʝ ʜʫʙʦʢʦ ʠ ʠʤʘ ʧʦʚʦˀʥʝ  ʬʠʟʠʯʢʦ-ʚʦʜʥʝ ʠ ʚʘʟʜʫʰʥʝ ʦʩʦʙʠʥʝ.   

ʈʝʘʢʮʠʿʘ ʿʝ ʢʠʩʝʣʘ ʜʦ ʩʣʘʙʦ ʢʠʩʝʣʘ. ʉʘʜʨʞʘʿ ʭʫʤʫʩʘ ʿʝ ʠʟʥʘʜ 2,5% ʫ ʛʦʨˁʠʤ 

ʭʦʨʠʟʦʥʪʠʤʘ, ʘ ʩʘ ʜʫʙʠʥʦʤ ʦʧʘʜʘ. ʈʘʩʧʦʨʝʜ ʛʣʠʥʝ ʠ ʦʨʛʘʥʩʢʝ ʤʘʪʝʨʠʿʝ ʿʝ ʫʪʠʮʘʦ ʥʘ 

ʚʨʝʜʥʦʩʪʠ ʢʘʧʘʮʠʪʝʪʘ ʘʜʩʦʨʧʮʠʿʝ ʢʘʪʿʦʥʘ, ʢʦʿʝ ʩʫ ʩʨʝʜˁʝ ʫ ʛʦʨˁʝʤ ʜʝʣʫ ʧʨʦʬʠʣʘ, ʘ 

ʤʘʣʝ ʫ ʜʫʙˀʝʤ. ɿʘʩʠ˂ʝʥʦʩʪ ʙʘʟʥʠʤ ʢʘʪʿʦʥʠʤʘ ʿʝ ʠʟʥʘʜ 77% ʠ ʨʘʩʪʝ ʩʘ ʜʫʙʠʥʦʤ. 

ɺʨʝʜʥʦʩʪʠ ʇʊɽ ʩʫ ʠʩʧʦʜ ʛʨʘʥʠʯʥʠʭ, ʩʝʤ Ni ʯʠʿʠ ʿʝ ʩʘʜʨʞʘʿ ʦʜ 28-44 mg kg
-1
. ʉʘʜʨʞʘʿ 

ʝʣʝʤʝʥʘʪʘ ʿʝ ʧʨʠʙʣʠʞʘʥ ʫ ʛʣʠʥʦʚʠʪʠʿʠʤ ʛʦʨˁʠʤ ʩʣʦʿʝʚʠʤʘ, ʘ ʥʠʞʠ ʫ ʜʦˁʠʤ ʢʦʿʠ ʩʫ 
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ʧʝʩʢʦʚʠʪʠʿʠ. ɱʝʜʠʥʦ ʿʝ ʠʟʨʘʞʝʥʠʿʘ ʘʢʫʤʫʣʘʮʠʿʘ Pb ʫ ʧʦʚʨʰʠʥʩʢʦʤ ʭʦʨʠʟʦʥʪʫ. ʉʘʜʨʞʘʿ 

ʞʠʚʝ ʚʘʨʠʨʘ ʧʦ ʜʫʙʠʥʠ ʧʨʦʬʠʣʘ. ʀʘʢʦ ʿʝ ʢʦʥʮʝʥʪʨʘʮʠʿʘ Ni ʠʩʧʦʜ ʄɼʂ, ʟʙʦʛ ʚʝ˂ʝ 

ʨʘʩʪʚʦʨˀʠʚʦʩʪʠ ʝʣʝʤʝʥʪʘ ʫ ʢʠʩʝʣʦʤ ʟʝʤˀʠʰʪʫ ʠ ʠʥʪʝʥʟʠʚʥʝ ʧʦˀʦʧʨʠʚʨʝʜʥʝ 

ʧʨʦʠʟʚʦʜˁʝ ʧʦʪʨʝʙʥʘ ʿʝ ʢʦʥʪʨʦʣʘ ʩʘʜʨʞʘʿʘ ʫ ʿʝʩʪʠʚʠʤ ʜʝʣʦʚʠʤʘ ʙʠˀʢʝ.  

ʊʘʙʝʣʘ 77.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟʦʥʪ ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 

ʇʨʘʭ ɻʣʠʥʘ ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ 

ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 

>0.02mm <0.02 

mm 
19 Ap 0-25 13,6 36,2 20,2 30,0 49,8 50,2 PGI 

 I 25-70 14,7 37,9 19,1 28,3 52,6 47,4 PGI 

 II  70-90 33,2 39,2 10,5 17,1 72,4 27,6 PI 

 III  90-110 47,9 29,8 8,1 14,2 77,7 22,3 PI 
 

ʊʘʙʝʣʘ 78.-  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ  

ɹʨʦʿ 

ʧʨʦʬ. 

ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl T-S S T V % 

cmol kg
-1
 

19 Ap 0-25 0,00 6,00 5,10 3,41 5,33 18,44 23,77 77,58 

 I 25-70 0,00 6,00 5,20 2,53 3,80 20,88 24,68 84,59 

 II  70-90 0,00 6,20 5,40 1,31 2,08 14,64 16,72 87,56 

 III  90-110 0,00 6,60 5,70 1,53 1,56 12,76 14,32 89,11 

ʊʘʙʝʣʘ 79.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬ. 
ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

Al  As Cd Cr Cu Hg Ni Pb Zn 

% mg kg
-1
 

19 Ap 0-25 3,20 11,29 0,42 59,00 26,05 0,06 43,37 17,80 61,50 

 I 25-70 3,15 11,12 0,41 60,50 24,12 0,14 44,40 12,93 59,70 

 II  70-90 2,49 8,91 0,30 45,83 17,16 0,11 34,97 7,64 43,90 

 III  90-110 1,80 6,65 0,23 39,47 13,85 0,14 28,33 6,65 39,03 

 

ʊʘʙʝʣʘ 80. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 

ɹ
ʨ
ʦ
ʿ

 ʧ
ʨ
ʦ
ʬ
.

 

ʍ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 

ɼ
ʫ
ʙ
ʠ
ʥ
ʘ
 
c
m

 

As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

19 Ap 0-25 28,4 53,8 0,69 10,42 110,0 418,0 38,2 201,8 0,31 10,19 40,0 240,0 83,4 520,1 145,1 746,3 

 I 25-70 27,3 51,8 0,66 9,96 106,6 405,1 36,5 192,9 0,30 9,95 38,3 229,8 80,8 504,0 138,7 713,3 

 II  70-90 22,4 42,4 0,56 8,36 84,2 320,0 28,4 150,0 0,26 8,62 27,1 162,6 68,4 426,6 103,3 531,1 

 III  90-110 21,3 40,4 0,54 8,13 78,4 297,9 26,7 140,7 0,25 8,31 24,2 145,2 65,7 409,8 94,9 488,0 
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ʇʈʆʌʀʃ ʙʨ.20  - ʝʫʪʨʠʯʘʥ ʨʘʥʢʝʨ, ʣʦʢʘʣʠʪʝʪ ɸʩʘʥʦʚʘʮ, ɾʠʪʦʨʘʹʘ (X=551680; 

Y=4774950, ʥ.ʚ. 680m) (Eutric Leptosol) 

ʇʨʦʬʠʣ ʩʝ ʥʘʣʘʟʠ ʥʘ ʿʘʢʦ ʩʪʨʤʦʤ ʥʘʛʠʙʫ, ʿʫʞʥʝ ʝʢʩʧʦʟʠʮʠʿʝ. ʃʦʮʠʨʘʥ ʿʝ ʥʘ ʩʨʝʜʠʥʠ 

ʧʣʘʥʠʥʩʢʝ ʧʘʜʠʥʝ. ʉʪʝʥʦʚʠʪʦʩʪ ʿʝ ʫʤʝʨʝʥʘ. ʇʦʜ ʣʠʚʘʜʦʤ ʿʝ, ʘ ʦʢʦʣʦ ʿʝ ʪʨʘʚʥʘ 

ʚʝʛʝʪʘʮʠʿʘ ʠ ʭʨʘʩʪʦʚʘ ʰʫʤʘ. ɿʝʤˀʠʰʪʝ ʿʝ ʬʦʨʤʠʨʘʥʦ ʥʘ ʩʠʪʥʦʟʨʥʠʤ ʛʥʘʿʩʝʚʠʤʘ. 

    

 

 

Hor. Aoh, 0-30cm. 

ʉʚʝʪʣʦ ʞʫʪʦ-ʩʤʝʹʝ ʙʦʿʝ (10YR 5/6). 

ʊʝʢʩʪʫʨʥʠ ʩʘʩʪʘʚ ʿʝ ʧʝʩʢʦʚʠʪʘ ʠʣʦʚʘʯʘ. 

ʉʪʨʫʢʪʫʨʘ ʿʝ ʩʠʪʥʦ ʟʨʥʘʩʪʘ. ʍʦʨʠʟʦʥʪ ʿʝ 

ʨʘʩʪʨʝʩʠʪ. ʈʝʘʢʮʠʿʘ ʥʘ ʢʘʨʙʦʥʘʪʝ ʿʝ 

ʠʟʦʩʪʘʣʘ. 

ɱʘʩʥʦ ʧʨʝʣʘʟʠ ʫ 

 

hor. Aoh C,  30-50cm. 

ʉʚʝʪʣʦ ʞʫʪʦ-ʩʤʝʹʝ ʙʦʿʝ (10YR 5/8). 

ʊʝʢʩʪʫʨʥʠ ʩʘʩʪʘʚ ʠʩʪʠ ʢʘʦ ʭʫʤʫʩʥʦʤ 

ʭʦʨʠʟʦʥʪʫ. ʉʪʨʫʢʪʫʨʘ ʿʝ ʟʨʥʘʩʪʘ. 

ʇʦʩʪʝʧʝʥʦ ʧʨʝʣʘʟʠ ʫ 

 

hor. C,  >50cm.  

ʉʠʪʥʦʟʨʥʠ ʛʥʘʿʩ ʫ ʨʘʩʧʘʜʘˁʫ, ʩʚʝʪʣʦ 

ʞʫʪʦ-ʩʤʝʹʝ ʙʦʿʝ (10YR 5/8). 

 

ʈʘʥʢʝʨ ʿʝ ʣʘʢʰʝʛ ʤʝʭʘʥʠʯʢʦʛ ʩʘʩʪʘʚʘ. ɿʥʘʪʘʥ ʿʝ ʫʜʝʦ ʫʢʫʧʥoʛ ʧeʩʢa, oko 75%, ʧʨʠ ʯʝʤʫ 

ʢʨʫʧʘʥ ʧʝʩʘʢ ʯʠʥʠ 39-47%. ʉʘʜʨʞʘʿ ʛʣʠʥʝ ʿʝ ʥʠʟʘʢ, ʦʜ 12 - 16%. ɿʝʤˀʠʰʪʝ ʿʝ 

ʧʨʦʧʫʩʪˀʠʚʦ ʠ ʩʣʘʙʦ ʚʝʟʘʥʦ. 

ʈʝʘʢʮʠʿʘ  ʨʘʥʢʝʨʘ ʿʝ ʢʠʩʝʣʘ ʜʦ ʿʘʢʦ ʢʠʩʝʣʘ. ʉʘʜʨʞʘʿ ʭʫʤʫʩʘ ʿʝ ʥʠʟʘʢ ʟʘ ʦʚʘʿ ʪʠʧ 

ʟʝʤʠˀʰʪʘ, ʦʢʦ 3%. ʉʫʤʘ ʙʘʟʥʠʭ ʢʘʪʿʦʥʘ ʿʝ ʤʘʣʘ, 10-14 cmol kg
-1
, ʘʣʠ ʧʦʰʪʦ ʿʝ 

ʢʘʧʘʮʠʪʝʪ ʘʜʩʦʨʧʮʠʿʝ ʢʘʪʿʦʥʘ ʤʘʣʠ, ʟʘʩʠ˂ʝʥʦʩʪ ʙʘʟʘʤʘ ʿʝ ʠʟʥʘʜ 70%.  

ʉʘʜʨʞʘʿ ʇʊɽ ʿʝ ʠʩʧʦʜ SW, ʩʝʤ Ni ʯʠʿʝ ʩʫ ʚʨʝʜʥʦʩʪʠ 25-30 mg kg
-1
. ʂʦʥʮʝʥʪʨʘʮʠʿʝ Ni, 

ʢʘʦ ʠ ʦʩʪʘʣʠʭ ʝʣʝʤʝʥʘʪʘ, ʩʝ ʧʦʚʝ˂ʘʚʘʿʫ ʩʘ ʜʫʙʠʥʦʤ, ʠʣʠ ʩʫ ʩʣʠʯʥʝ, ʦʩʠʤ Pb, ʯʠʿʠ ʿʝ ʚʝ˂ʠ 

ʩʘʜʨʞʘʿ ʫ ʭʫʤʫʩʥʦʤ ʭʦʨʠʟʦʥʪʫ.    

ʊʘʙʝʣʘ 81.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟʦʥʪ ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 

ʇʨʘʭ ɻʣʠʥʘ ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ 

ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 

>0.02mm <0.02 

mm 
20 Aoh 0-30 39,3 36,3 12,5 11,9 75,6 24,4 PI 

 AohC 30-50 46,9 27,2 10,0 15,9 74,1 25,9 PI 
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ʊʘʙʝʣʘ 82.-  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl T-S S T V % 

cmol kg
-1
 

20 Aoh 0-30 0,00 5,80 5,00 2,88 3,93 13,72 17,65 77,72 

 AohC 30-50 0,00 4,60 3,90 1,11 4,88 9,68 14,56 66,51 

ʊʘʙʝʣʘ 83.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬ.  
ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

Al  As Cd Cr Cu Hg Ni Pb Zn 

% mg kg
-1
 

20 Aoh 0-30 3,49 2,82 0,35 43,33 20,27 0,13 24,79 6,95 77,73 

 AohC 30-50 3,53 3,15 0,38 48,13 24,10 0,15 29,94 5,62 77,30 

 

ʊʘʙʝʣʘ 84. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 

ɹ
ʨ
ʦ
ʿ

 ʧ
ʨ
ʦ
ʬ
.

 

ʍ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 

ɼ
ʫ
ʙ
ʠ
ʥ
ʘ
 
c
m

 

As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

20 Aoh 0-30 20,9 39,7 0,55 8,31 73,8 280,4 26,0 137,4 0,24 8,12 21,9 131,4 64,8 403,9 90,0 463,0 

 AohC 30-50 21,8 41,4 0,54 8,17 81,8 310,8 27,5 145,1 0,25 8,48 25,9 155,4 67,0 417,8 99,4 511,0 

 

ʇʈʆʌʀʃ ʙʨ.21  - ʢʘʣʢʦʤʝʣʘʥʦʩʦʣ,  ʣʦʢʘʣʠʪʝʪ ʉʪʫʜʝʥʘ, ʅʠʰʢʘ ɹʘˁʘ (X=591510; 

Y=4785874, ʥ.ʚ. 902m) (Mollic Leptosol) 

ʇʨʦʬʠʣ ʩʝ ʥʘʣʘʟʠ ʥʘ ʧʣʘʥʠʥʩʢʦʿ ʧʘʜʠʥʠ ʫʤʝʨʝʥʦ ʩʪʨʤʦʛ ʥʘʛʠʙʘ, ʠʩʪʦʯʥʝ ʝʢʩʧʦʟʠʮʠʿʝ. 

ɿʝʤˀʠʰʪʝ ʿʝ ʦʙʨʘʟʦʚʘʥʦ ʥʘ ʪʚʨʜʦʤ ʢʨʝʯˁʘʢʫ. ʅʘʯʠʥ ʢʦʨʠʰ˂ʝˁʘ ʿʝ ʧʘʰˁʘʢ. 

ʉʪʝʥʦʚʠʪʦʩʪ ʪʝʨʝʥʘ ʿʝ ʿʘʢʘ ʜʦ ʝʢʩʪʨʝʤʥʘ ʠ ʫʤʝʨʝʥʦ ʿʘʢʘ ʝʨʦʟʠʿʘ. 

 

ɸmo, 0-30cm.  

ʊʘʤʥʦ ʮʨʚʝʥʦ - ʩʤʝʹʘ ʙʦʿʘ 

(7,5YR2,5/2).  ɻʣʠʥʦʚʠʪ 

ʪʝʢʩʪʫʨʥʠ ʩʘʩʪʘʚ, ʩʪʨʫʢʪʫʨʘ 

ʟʨʥʘʩʪʘ. ʈʘʩʪʨʝʩʠʪ, ʧʨʦʞʝʪ 

ʢʦʨʝˁʝʤ ʙʠˀʘʢʘ. ɱʘʩʥʦ 

ʧʨʝʣʘʟʠ ʫ 

AmoC, 30-50cm. ʊʘʤʥʦ 

ʮʨʚʝʥʦ- ʩʤʝ́ʘ ʙʦʿʘ 

(7,5YR2,5/3). ʇʦ ʪʝʢʩʪʫʨʠ 

ʧʝʩʢʦʚʠʪʘ ʠʣʦʚʘʯʘ, 

ʠʟʤʝʰʘʥʘ ʩʘ ʦʜʣʦʤʮʠʤʘ 

ʪʚʨʜʦʛ ʢʨʝʯˁʘʢʘ. 

ʈʝʘʢʮʠʿʘ ʥʘ ʢʘʨʙʦʥʘʪʝ ʿʝ 

ʠʟʦʩʪʘʣʘ. 

R, ʢʨʝʯˁʘʢ 
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ʍʫʤʫʩʥʠ ʭʦʨʠʟʦʥʪ ʢʘʣʢʦʤʝʣʘʥʦʩʦʣʘ ʿʝ ʛʣʠʥʦʚʠʪʦʛ ʤʝʭʘʥʠʯʢʦʛ ʩʘʩʪʘʚʘ. ʀʤʘ ʦʢʦ 80% 

ʫʢʫʧʥʝ ʛʣʠʥʝ, ʦʜ ʯʝʛʘ ʚʠʰʝ ʦʜ ʧʦʣʦʚʠʥʝ ʯʠʥʠ ʛʣʠʥʦʚʠʪʝ ʯʝʩʪʠʮʝ. ʊʝʢʩʪʫʨʘ ʩʝ ʟʥʘʪʥʦ 

ʤʝˁʘ ʫ ʧʨʝʣʘʟʥʦʤ ʭʦʨʠʟʦʥʪʫ, ʢʦʿʠ ʩʘʜʨʞʠ ʜʦʩʪʘ ʦʜʣʦʤʘʢʘ ʢʨʝʯˁʘʢʘ. ʇʦ ʩʘʩʪʘʚʫ ʿʝ 

ʧʝʩʢʦʚʠʪʘ ʠʣʦʚʘʯʘ ʫ ʢʦʿʦʿ ʿʝ ʫʜʝʦ ʫʢʫʧʥʝ ʛʣʠʥʝ ʩʤʘˁʝʥ ʥʘ 33%.  

ʈʝʘʢʮʠʿʘ ʟʝʤˀʠʰʪʘ ʿʝ ʩʣʘʙʦ ʢʠʩʝʣʘ. ɿʝʤˀʠʰʪʝ ʿʝ ʭʫʤʦʟʥʦ, 4,3-7,4% ʭʫʤʫʩʘ, ʧʘ ʿʝ ʚʝʦʤʘ 

ʚʠʩʦʢ ʢʘʧʘʮʠʪʝʪ ʘʜʩʦʨʧʮʠʿʝ ʢʘʪʿʦʥʘ. ɿʘʩʠ˂ʝʥʦʩʪ ʙʘʟʥʠʤ ʢʘʪʿʦʥʠʤʘ ʿʝ ʚʝʦʤʘ ʚʠʩʦʢʘ, ʰʪʦ 

ʿʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʚʦʛ ʪʠʧʘ ʟʝʤˀʠʰʪʘ.  

ʉʘʜʨʞʘʿ ʇʊɽ ʿʝ ʠʩʧʦʜ ʛʨʘʥʠʮʘ ʫ ʟʘʢʦʥʩʢʦʿ ʨʝʛʫʣʘʪʠʚʠ, ʦʩʠʤ Cd ʠ Ni ʫ ʜʫʙˀʝʤ 

ʭʦʨʠʟʦʥʪʫ, ʢʦʿʠ ʩʫ ʠʟʥʘʜ SW ʠ  ʠʟʥʦʩʝ ʦʢʦ 0,7 mg kg
-1
, ʦʜʥʦʩʥʦ 44-49 mg kg

-1
. ʇʦ 

ʜʫʙʠʥʠ ʩʝ ʇʊɽ ʫʛʣʘʚʥʦʤ ʧʦʚʝ˂ʘʚʘʿʫ, ʩʝʤ Pb ʠ Hg ʢʦʿʠ ʩʝ ʚʠʰʝ ʘʢʫʤʫʣʠʨʘʿʫ ʫ 

ʧʦʚʨʰʠʥʩʢʦʤ ʭʦʨʠʟʦʥʪʫ.  

ʊʘʙʝʣʘ 85.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟʦʥʪ ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 

ʇʨʘʭ ɻʣʠʥʘ ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ 

ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 

>0.02mm <0.02 

mm 
21 Amo 0-30 2,0 17,7 34,3 46,0 19,7 80,3 G 

 AmoC 30-50 14,2 52,7 15,8 17,3 66,9 33,1 PI 
 

ʊʘʙʝʣʘ 86.-  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ  

ɹʨʦʿ 

ʧʨʦʬ. 

ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl T-S S T V % 

cmol kg
-1
 

21 Amo 0-30 0,00 6,20 5,40 7,42 5,17 44,00 49,17 89,49 

 AmoC 30-50 0,00 6,70 5,90 4,30 1,27 44,16 45,43 97,21 

ʊʘʙʝʣʘ 87.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬ.  
ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

Al  As Cd Cr Cu Hg Ni Pb Zn 

% mg kg
-1
 

21 Amo 0-30 5,98 20,26 0,74 56,63 21,78 0,24 44,10 31,95 92,20 

 AmoC 30-50 6,07 19,62 0,70 60,40 22,43 0,18 48,87 20,03 93,43 

 

ʊʘʙʝʣʘ 88. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 

ɹ
ʨ
ʦ
ʿ

 ʧ
ʨ
ʦ
ʬ
.

 

ʍ
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ʦ
ʥ
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c
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As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

21 Amo 0-30 36,4 69,0 0,89 13,42 142,0 539,6 51,3 270,9 0,37 12,22 56,0 336,0 103,4 644,9 199,1 1024,1 

 AmoC 30-50 23,6 44,8 0,62 9,35 84,6 321,5 30,5 161,0 0,26 8,81 27,3 163,8 71,6 446,4 108,4 557,2 
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ʇʈʆʌʀʃ ʙʨ.22  - ʘʣʫʚʠʿʫʤ ʢʘʨʙʦʥʘʪʥʠ, ʛʣʠʥʦʚʠʪʦ ʠʣʦʚʘʩʪ,  ʣʦʢʘʣʠʪʝʪ ʉʪʘʥʠʯʝˁʝ, 

ʇʠʨʦʪ (X=623297; Y=4785483, ʥ.ʚ. 343m) (Fluvisol) 

ʇʨʦʬʠʣ ʩʝ ʥʘʣʘʟʠ ʫ ʘʣʫʚʠʿʫʤʫ ʨʝʢʝ ʊʝʤʩʢʝ, 320m ʜʝʩʥʦ ʦʜ ʪʦʢʘ, ʙʣʠʟʫ ʫʣʠʚʘ ʫ ʅʠʰʘʚʫ 

(690m). ʇʨʦʬʠʣ ʿʝ ʫ ʙʣʘʛʦʿ ʫʚʘʣʠ, ʿʫʞʥʝ ʝʢʩʧʦʟʠʮʠʿʝ. ɿʝʤˀʠʰʪʝ ʿʝ ʧʦʜ ˁʠʚʦʤ, ʩʪʨˁʠʢʘ. 

 

 

ʍʦʨ. Ap, 0-25cm.  

ɹʦʿʘ ʪʘʤʥʦ ʩʤʝʹʘ (10YR 3/4). 

ʊʝʢʩʪʫʨʥʠ ʩʘʩʪʘʚ ʿʝ ʛʣʠʥʦʚʠʪ, 

ʟʨʥʘʩʪʝ ʜʦ ʩʠʪʥʦ ʛʨʫʜʚʘʩʪʝ 

ʩʪʨʫʢʪʫʨʝ. ʋʩʣʝʜ ʦʙʨʘʜʝ ʿʝ 

ʨʘʩʪʨʝʩʠʪ. ʈʝʘʢʮʠʿʘ ʥʘ ʢʨʝʯ ʿʝ ʙʫʨʥʘ 

ʠ ʢʨʘʪʢʦʛ ʪʨʘʿʘˁʘ. 

ɱʘʩʥʦ ʧʨʝʣʘʟʠ ʫ 

ʩʣʦʿ I, 25-50 cm. ɹʦʿʘ ʪʘʤʥʦ ʩʤʝʹʘ 

(10YR 3/4). ʇʝʩʢʦʚʠʪʦ ʛʣʠʥʦʚʠʪʘ 

ʠʣʦʚʘʯʘ,  ʛʨʫʜʚʘʩʪʝ ʜʦ ʧʨʠʟʤʘʪʠʯʥʝ 

ʩʪʨʫʢʪʫʨʝ. ʈʝʘʢʮʠʿʘ ʥʘ ʢʘʨʙʦʥʘʪʝ ʿʝ 

ʙʫʨʥʘ ʠ ʦʩʨʝʜˁʝʛ ʪʨʘʿʘˁʘ.  

ʆʰʪʨʦ ʧʨʝʣʘʟʠ ʫ  

ʉʣʦʿ II, 50-75 cm. ɹʦʿʘ ʮʨʚʝʥʦ-ʩʤʝʹʘ 

(5YR 4/4). ʊʝʢʩʪʫʨʥʠ ʩʘʩʪʘʚ ʿʝ  

ʧʝʩʢʦʚʠʪʘ ʠʣʦʚʘʯʘ. ɿʝʤˀʠʰʪʝ ʿʝ 

ʜʦʩʪʘ ʟʙʠʿʝʥʦ. ʈʝʘʢʮʠʿʘ ʥʘ ʢʨʝʯ ʿʝ 

ʙʫʨʥʘ ʠ ʜʫʞʝʛ ʪʨʘʿʘˁʘ. 

ɱʘʩʥʦ ʧʨʝʣʘʟʠ ʫ 

ʉʣʦʿ III, 75-125cm. ɹʦʿʘ ʩʤʝʹʝ-ʮʨʚʝʥʘ 

(5YR  4/6). ʇʝʩʢʦʚʠʪʘ ʠʣʦʚʘʯʘ, 

ʨʘʩʪʨʝʩʠʪ, ʘ ʨʝʘʢʮʠʿʘ ʥʘ ʢʨʝʯ ʿʝ 

ʙʫʨʥʘ ʠ ʜʫʞʝʛ ʪʨʘʿʘˁʘ  

ʉʣʦʿ IV, 125-150cm. ɹʦʿʘ ʪʘʤʥʦ 

ʩʤʝʹʝ-ʮʨʚʝʥʘ (5YR  3/4). ʇʝʩʢʦʚʠʪʘ 

ʠʣʦʚʘʯʘ. ʈʘʩʪʨʝʩʠʪ ʠ ʢʘʨʙʦʥʘʪʘʥ. 

 

ʌʣʫʚʠʩʦʣ ʿʝ ʜʫʙʦʢ ʠ ʜʦʩʪʘ ʩʣʦʿʝʚʠʪ. ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ ʩʝ ʤʝˁʘ ʩʘ ʜʫʙʠʥʦʤ. 

ʇʦʚʨʰʠʥʩʢʠ ʩʣʦʿ ʿʝ ʛʣʠʥʦʚʠʪ, ʩʘ ʦʢʦ 40% ʛʣʠʥʝ, ʧʦʜʧʦʚʨʰʠʥʩʢʠ ʿʝ ʧʝʩʢʦʚʠʪʘ ʠʣʦʚʘʯʘ 

ʩʘ 20% ʛʣʠʥʝ, ʘ ʜʫʙˀʠ ʩʣʦʿʝʚʠ ʩʫ ʧʝʩʢʦʚʠʪʝ ʠʣʦʚʘʯʝ ʩʘ ʦʢʦ 15% ʛʣʠʥʝ. ʋ ʜʦˁʝʤ ʜʝʣʫ 

ʧʨʦʬʠʣʘ ʠʤʘ 62-73% ʫʢʫʧʥʦʛ ʧʝʩʢʘ, ʦʜ ʯʝʛʘ ʢʨʫʧʘʥ ʧʝʩʘʢ ʯʠʥʠ 13-20%.  

ɿʝʤˀʠʰʪʝ ʿʝ ʥʝʫʪʨʘʣʥʝ ʠ ʩʣʘʙʦ ʘʣʢʘʣʥʝ ʨʝʘʢʮʠʿʝ. ʉʘʜʨʞʘʿ ʢʘʨʙʦʥʘʪʘ ʿʝ ʠʩʧʦʜ 10 %. 

ʍʫʤʫʩʘ ʠʤʘ ʦʢʦ 3% ʫ ʧʦʚʨʰʠʥʩʢʦʤ ʭʦʨʠʟʦʥʪʫ. ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ, ʢʘʦ ʠ ʙʦʿʘ ʠ 

ʪʝʢʩʪʫʨʘ, ʟʘʚʠʩʝ ʦʜ ʩʘʩʪʘʚʘ ʥʘʥʦʩʘ ʨʝʢʝ ʊʝʤʩʢʝ. ʅʘʩʪʘʿʝ ʦʜ ʨʝʢʝ ɺʠʩʦʯʠʮʝ, ʢʦʿʘ ʚʝ˂ʠʤ 

ʜʝʣʦʤ ʪʝʯʝ ʢʨʦʟ ʪʨʠʿʘʩʢʝ ʰʘʨʝʥʝ ʧʝʰʯʘʨʝ ʠ ʛʣʠʥʮʝ, ʠ ʊʦʧʣʦʜʦʣʩʢʝ ʨʝʢʝ, ʢʦʿʘ ʧʨʦʣʘʟʠ 

ʢʨʦʟ ʮʨʚʝʥʝ ʧʝʨʤʩʢʝ ʧʝʰʯʘʨʝ. ʇʦʩʣʝ ʫʣʠʚʘ ʦʚʠʭ ʧʨʠʪʦʢʘ, ʨʝʢʘ ʊʝʤʩʢʘ ʧʨʦʪʠʯʝ ʢʨʦʟ 

ʢʘʨʙʦʥʘʪʥʝ ʨʘʩʪʨʝʩʠʪʝ ʩʫʧʩʪʨʘʪʝ, ʰʪʦ ʫʪʠʯʝ ʥʘ ʦʩʦʙʠʥʝ ʟʝʤˀʠʰʪʘ.   

ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʇʊɽ ʩʫ ʠʩʧʦʜ ʛʨʘʥʠʯʥʠʭ ʚʨʝʜʥʦʩʪʠ. ʉʘʜʨʞʘʿ ʩʚʠʭ ʝʣʝʤʝʥʘʪʘ ʿʝ ʟʘʚʠʩʘʥ 

ʦʜ ʩʘʜʨʞʘʿʘ ʛʣʠʥʝ, ʢʦʿʠ ʿʝ ʚʝʦʤʘ ʧʨʦʤʝʥˀʠʚ. ɺʨʝʜʥʦʩʪʠ ʦʧʘʜʘʿʫ ʩʘ ʜʫʙʠʥʦʤ ʜʦ 
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ʧʝʩʢʦʚʠʪʦʛ ʩʣʦʿʘ II, ʛʜʝ ʩʫ ʥʘʿʥʠʞʝ, ʘ ʟʘʪʠʤ ʙʣʘʛʦ ʨʘʩʪʫ ʠʣʠ ʦʩʪʘʿʫ ʠʩʪʝ. ʅʝʤʘ 

ʦʛʨʘʥʠʯʝˁʘ ʟʘ ʙʠˀʥʫ ʧʨʦʠʟʚʦʜˁʫ.  

ʊʘʙʝʣʘ 89.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ 
ʍʦʨʠʟʦʥʪ 

ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 
ʇʨʘʭ ɻʣʠʥʘ 

ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 

0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 
>0.02mm 

<0.02 

mm 
22 Ap 0-25 1,0 24,7 34,3 40,0 25,7 74,3 GI 

 I 25-50 14,0 47,8 18,1 20,1 61,8 38,2 PGI 

 II  50-75 19,7 53,1 13,1 14,1 72,8 27,2 PI 

 III  75-125 16,6 50,8 17,3 15,3 67,4 32,6 PI 

 IV  
125-

150 
13,5 52,1 17,7 16,7 65,6 34,4 PI 

 

ʊʘʙʝʣʘ 90.-  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ 
ʍʦʨʠʟ. 

ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH 
ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl 
T-S S T 

V % 
cmol kg

-1
 

22 Ap 0-25 2,10 7,60 6,70 3,30     

 I 25-50 7,52 7,50 6,80 1,97     

 II  50-75 7,98 8,00 7,20 1,79     

 III  75-125 6,72 8,20 7,40 1,53     

 IV  125-150 8,40 8,40 7,50 0,73     

ʊʘʙʝʣʘ 91.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬ. 
ʍʦʨʠʟ. 

ɼʫʙʠʥʘ 

cm 

Al  As Cd Cr Cu Hg Ni Pb Zn 

% mg kg
-1
 

22 Ap 0-25 2,63 6,70 0,36 25,96 15,50 0,13 19,73 15,23 64,53 

 I 25-50 2,51 5,69 0,30 22,96 10,78 0,04 17,46 9,71 44,97 

 II  50-75 2,21 4,98 0,25 21,37 8,10 0,00 15,92 7,28 37,03 

 III  75-125 2,30 5,76 0,28 25,26 9,49 0,10 18,61 8,45 45,93 

 IV  125-150 2,40 5,50 0,25 24,79 9,15 0,07 18,04 8,37 43,57 

 

ʊʘʙʝʣʘ 92. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 

ɹ
ʨ
ʦ
ʿ

 ʧ
ʨ
ʦ
ʬ
.

 

ʍ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 

ɼ
ʫ
ʙ
ʠ
ʥ
ʘ
 
c
m

 

As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

22 Ap 0-25 32,3 61,3 0,76 11,45 130,0 494,0 44,7 235,9 0,34 11,31 50,0 300,0 93,3 581,8 174,9 899,7 

 I 25-50 23,8 45,2 0,59 8,90 90,2 342,8 30,8 162,6 0,27 9,00 30,1 180,6 72,1 449,4 113,3 582,5 

 II  50-75 21,4 40,5 0,55 8,20 78,2 297,2 26,8 141,3 0,25 8,31 24,1 144,6 65,9 410,8 95,0 488,5 

 III  75-125 21,7 41,2 0,55 8,24 80,6 306,3 27,4 144,5 0,25 8,43 25,3 151,8 66,8 416,7 98,2 505,0 

 IV  125-150 22,0 41,7 0,54 8,14 83,4 316,9 27,8 146,6 0,26 8,54 26,7 160,2 67,4 420,4 101,2 520,4 
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ʇʈʆʌʀʃ ʙʨ.23  - ʨʝʥʜʟʠʥʘ,  ʣʦʢʘʣʠʪʝʪ ɺʠʩʦʯʢʘ ʈʞʘʥʘ, ʇʠʨʦʪ (X=652405; Y=4783969, 

ʥ.ʚ. 950m) (Mollic Leptosol) 

ʇʨʦʬʠʣ ʿʝ ʣʦʮʠʨʘʥ ʥʘ ʫʤʝʨʝʥʦ ʩʪʨʤʦʿ ʧʣʘʥʠʥʩʢʦʿ ʧʘʜʠʥʠ, ʩʝʚʝʨʦʠʩʪʦʯʥʝ ʝʢʩʧʦʟʠʮʠʿʝ. 

ʉʪʝʥʦʚʠʪʦʩʪ ʪʝʨʝʥʘ ʿʝ ʫʤʝʨʝʥʘ. ʇʦʩʪʦʿʠ ʫʤʝʨʝʥʦ ʿʘʢʘ ʧʦʚʨʰʠʥʩʢʘ ʝʨʦʟʠʿʘ. ɿʝʤˀʠʰʪʝ ʿʝ 

ʦʙʨʘʟʦʚʘʥʦ ʥʘ ʣʘʧʦʨʦʚʠʪʦʤ ʛʣʠʥʮʫ. ʇʦʜ ʣʠʚʘʜʦʤ ʿʝ, ʘ ʦʢʦʣʦ ʩʫ ʯʝʪʠʥʘʨʠ. 

 
 

 

ʍʦʨ. ɸmo, 0-15cm. 

ʉʤʝʹʝ ʙʦʿʝ (10YR  4/4). ʇʦ ʪʝʢʩʪʫʨʠ ʿʝ 

ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. ʉʪʨʫʢʪʫʨʘ ʿʝ 

ʛʨʘʰʢʘʩʪʘ. ʇʨʦʞʝʪ ʢʦʨʝˁʝʤ, ʭʫʤʦʟʘʥ. 

ʈʝʘʢʮʠʿʘ ʥʘ ʢʘʨʙʦʥʘʪʝ ʿʝ ʙʫʨʥʘ ʠ 

ʜʫʛʦʪʨʘʿʥʘ.  ʉʨʝʜˁʝ ʩʢʝʣʝʪʘʥ. 

ʇʦʩʪʝʧʝʥʦ ʧʨʝʣʘʟʠ ʫ 

 

ʭʦʨ. ɸmoC, 15-30cm. 

ʉʚʝʪʣʝ ʩʤʝʹʝ ʙʦʿʝ (10 YR 5/6). ʇʦ 

ʪʝʢʩʪʫʨʠ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʛʨʘʰʢʘʩʪʝ 

ʩʪʨʫʢʪʫʨʝ. ɼʦʩʪʘ ʦʜʣʦʤʘʢʘ ʩʪʝʥʝ. 

ʈʝʘʢʮʠʿʘ ʥʘ ʢʠʩʝʣʠʥʫ ʿʝ ʙʫʨʥʘ ʠ ʜʫʛʦʛ 

ʪʨʘʿʘˁʘ. 

 

ʭʦʨ.  C,  ʠʩʧʦʜ 30 cm. 

ɺʝʦʤʘ ʩʚʝʪʣʦ ʞʫʪʦ-ʩʤʝʹʝ ʙʦʿʝ 

(10Yʈ7/4). ʃʘʧʦʨʦʚʠʪ ʛʣʠʥʘʮ ʫ 

ʨʘʩʧʘʜʘˁʫ ʧʨʝʣʘʟʠ ʫ ʩʪʝʥʫ.  

 

ʈʝʥʜʟʠʥʘ ʥʘ ʣʘʧʦʨʦʚʠʪʦʤ ʛʣʠʥʮʫ ʿʝ ʛʣʠʥʦʚʠʪʦʛ ʩʘʩʪʘʚʘ, ʩʘ ʩʘʜʨʞʘʿʝʤ ʛʣʠʥʝ ʦʢʦ 38%. 

ʀʤʘ ʜʦʩʪʘ ʢʨʫʧʥʦʛ ʧʝʩʢʘ, ʦʢʦ 14%, ʢʦʿʠ ʩʝ ʩʘ ʜʫʙʠʥʦʤ ʩʤʘˁʫʿʝ, ʘ ʩʠʪʥʦʛ ʧʝʩʢʘ ʦʢʦ 20%. 

ʌʨʘʢʮʠʿʘ ʧʨʘʭʘ ʿʝ ʟʘʩʪʫʧˀʝʥʘ ʦʜ 26-38%.     

ɿʝʤˀʠʰʪʝ ʿʝ ʿʘʢʦ ʢʘʨʙʦʥʘʪʥʦ, ʩʣʘʙʦ ʘʣʢʘʣʥʝ ʨʝʘʢʮʠʿʝ. ɼʦʩʪʘ ʿʝ ʭʫʤʦʟʥʦ, ʠʤʘ 3,3- 4,8% 

ʭʫʤʫʩʘ, ʧʘ ʠʤʘ ʜʦʙʨʫ ʠ ʩʪʘʙʠʣʥʫ ʩʪʨʫʢʪʫʨʫ ʠ ʧʦʚʦˀʘʥ ʦʜʥʦʩ ʩʠʪʥʠʭ ʠ ʢʨʫʧʥʠʭ ʧʦʨʘ. 

ʄʝʹʫʪʠʤ, ʧʣʠʪʢʦ ʿʝ ʧʘ ʥʝ ʤʦʞʝ ʜʘ ʟʘʜʨʞʠ ʜʦʚʦˀʥʫ ʢʦʣʠʯʠʥʫ ʚʦʜʝ. 

ʉʘʜʨʞʘʿ ʇʊɽ ʿʝ ʠʩʧʦʜ ʛʨʘʥʠʯʥʠʭ ʚʨʝʜʥʦʩʪʠ. ʂʦʜ ʩʚʠʭ ʝʣʝʤʝʥʘʪʘ ʚʝ˂ʠ ʿʝ ʫ ʭʫʤʦʟʥʠʿʝʤ 

ʧʦʚʨʰʠʥʩʢʦʤ ʭʦʨʠʟʦʥʪʫ. ʋʟʨʦʢ ʤʦʞʝ ʙʠʪʠ ʙʠʦʣʦʰʢʦ ʢʨʫʞʝˁʘ ʝʣʝʤʝʥʘʪʘ, ʘʣʠ ʿʝ ʤʦʛʫ˂ 

ʠ ʘʥʪʨʦʧʦʛʝʥʠ ʫʪʠʮʘʿ.   

ʊʘʙʝʣʘ 93.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟʦʥʪ ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 

ʇʨʘʭ ɻʣʠʥʘ ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ 

ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 

>0.02mm <0.02 

mm 
23 Amo 0-15 14,5 20,3 26,3 38,9 34,8 65,2 GI 

 AmoC 15-30 2,7 20,7 38,6 38,0 23,4 76,6 GI 
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ʊʘʙʝʣʘ 94.-  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ  

ɹʨʦʿ 

ʧʨʦʬ. 
ʍʦʨʠʟ. 

ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH 
ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl 
T-S S T 

V % 
cmol kg

-1
 

23 Amo 0-15 22,20 8,00 7,20 4,76     

 AmoC 15-30 34,40 8,00 7,20 3,28     

ʊʘʙʝʣʘ 95.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬ.  
ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

Al  As Cd Cr Cu Hg Ni Pb Zn 
% mg kg

-1
 

23 Amo 0-15 3,39 7,03 0,39 25,80 19,99 0,08 32,82 12,74 68,83 

 AmoC 15-30 3,45 5,83 0,31 23,60 17,27 0,03 27,97 7,75 59,30 

 

ʊʘʙʝʣʘ 96. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 

ɹ
ʨ
ʦ
ʿ

 ʧ
ʨ
ʦ
ʬ
.

 

ʍ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 

ɼ
ʫ
ʙ
ʠ
ʥ
ʘ
 
c
m

 

As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

23 Amo 0-15 32,5 61,6 0,79 11,81 127,8 485,6 44,9 237,2 0,34 11,27 48,9 293,4 93,7 584,0 173,8 894,0 

 AmoC 15-30 31,5 59,8 0,75 11,23 126,0 478,8 43,4 229,0 0,33 11,09 48,0 288,0 91,3 569,2 168,9 868,7 
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ʇʈʆʌʀʃ ʙʨ. 24  - ʨʘʥʢʝʨ ʥʘ ʘʥʜʝʟʠʪʠʤʘ,  ʝʫʪʨʠʯʥʠ, ʣʦʢʘʣʠʪʝʪ ʂʫʧʠʥʦʚʦ, ʂʫʨʰʫʤʣʠʿʘ 

(X=527954; Y=4758830, ʥ.ʚ. 458m) (Eutric Leptosol) 

ʇʨʦʬʠʣ ʩʝ ʥʘʣʘʟʠ ʥʘ ʩʨʝʜʠʥʠ ʧʣʘʥʠʥʩʢʝ ʧʘʜʠʥʝ, ʥʘ ʫʤʝʨʝʥʦ ʜʦ ʿʘʢʦ ʩʪʨʤʦʤ ʥʘʛʠʙʫ, 

ʟʘʧʘʜʥʝ ʝʢʩʧʦʟʠʮʠʿʝ. ʇʦʚʨʰʠʥʩʢʘ ʝʨʦʟʠʿʘ ʿʝ ʫʤʝʨʝʥʦ ʿʘʢʘ. ʉʪʝʥʦʚʠʪʦʩʪ ʿʝ ʫʤʝʨʝʥʘ. 

ʅʘʯʠʥ ʢʦʨʠʰ˂ʝˁʘ ʿʝ ʣʠʚʘʜʘ. ʆʢʦʣʦ ʿʝ ʣʠʩʪʦʧʘʜʥʘ ʰʫʤʘ.  

 

 

ʍʦʨ. ɸmo, 0-20 cm. 

ʉʠʚʦ ʩʤʝʹʝ ʙʦʿʝ (10YR 4/2). ʊʝʢʩʪʫʨʘ ʿʝ 

ʧʝʩʢʦʚʠʪʦ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. ʉʣʘʙʦ 

ʩʢʝʣʝʪʘʥ. ʉʪʨʫʢʪʫʨʘ ʿʝ ʛʨʘʰʢʘʩʪʘ. ʇʦʨʦʟʘʥ, 

ʜʦʙʨʦ ʜʨʝʥʠʨʘʥ. ʇʦʩʪʝʧʝʥʦ ʧʨʝʣʘʟʠ ʫ 

 

ʭʦʨ. ɸmo,   20-40cm. 

ʉʠʚʦ ʩʤʝʹʝ  ʙʦʿʝ (10 YR 4/3). ʇʦ ʪʝʢʩʪʫʨʠ ʿʝ 

ʧʝʩʢʦʚʠʪʦ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. ʉʣʘʙʦ ʜʦ 

ʩʨʝʜˁʝ ʩʢʝʣʝʪʘʥ. ʉʪʨʫʢʪʫʨʘ ʿʝ ʛʨʫʜʚʘʩʪʘ. 

ʇʦʩʪʝʧʝʥʦ ʧʨʝʣʘʟʠ ʫ 

ʭʦʨ. ɸmoC,   40-55cm 

ʉʠʚʦ ʩʤʝʹʝ  ʙʦʿʝ (10 YR 4/3). ʇʦ ʩʘʩʪʘʚʫ ʿʝ 

ʧʝʩʢʦʚʠʪʦ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. ʩʨʝʜˁʝ 

ʩʢʝʣʝʪʘʥ. ʇʦʩʪʝʧʝʥʦ ʧʨʝʣʘʟʠ ʫ 

ʭʦʨ.  C,  ʠʩʧʦʜ 55cm. 

ʈʝʛʦʣʠʪ ʘʥʜʝʟʠʪʘ.  

ʀʩʧʦʜ R - ʯʚʨʩʪʘ ʩʪʝʥʘ ʩʚʝʪʣʦ ʩʠʚʦʛ 

ʘʥʜʝʟʠʪʘ. 

 

ʈʘʥʢʝʨ ʿʝ ʧʦ ʩʘʩʪʘʚʫ ʧʝʩʢʦʚʠʪʦ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. ʆʜʥʦʩ ʬʨʘʢʮʠʿʝ ʫʢʫʧʥʦʛ ʧʝʩʢʘ 

ʧʨʝʤʘ ʫʢʫʧʥʦʿ ʛʣʠʥʠ ʿʝ ʦʢʦ 61:39%. ʂʨʫʧʘʥ ʧʝʩʘʢ ʯʠʥʠ ʦʢʦ ʧʦʣʦʚʠʥʝ ʫʢʫʧʥʦʛ. ʉʘʜʨʞʘʿ 

ʬʨʘʢʮʠʿʝ ʛʣʠʥʝ ʿʝ 24-26%, ʘ ʧʨʘʭʘ ʿʝ ʥʘʿʥʠʞʠ ʠ ʠʟʥʦʩʠ ʦʢʦ 15%.  

ʈʝʘʢʮʠʿʘ ʟʝʤˀʠʰʪʘ ʿʝ ʩʣʘʙʦ ʢʠʩʝʣʘ. ʉʘʜʨʞʘʿ ʭʫʤʫʩʘ ʿʝ ʩʨʝʜˁʠ. ʂʘʧʘʮʠʪʝʪ ʘʜʩʦʨʧʮʠʿʝ 

ʢʘʪʿʦʥʘ ʿʝ ʩʨʝʜˁʠ, ʦʢʦ 22 cmol kg
-1
, ʘ ʟʘʩʠ˂ʝʥʦʩʪ ʙʘʟʘʤʘ ʠʟʥʘʜ 80%. 

ʇʊɽ ʿʝ ʠʩʧʦʜ ʛʨʘʥʠʯʥʠʭ ʚʨʝʜʥʦʩʪʠ. ʂʦʜ ʚʝ˂ʠʥʝ ʝʣʝʤʝʥʘʪʘ ʿʝ ʠʟʨʘʞʝʥʘ ʤʘˁʘ ʠʣʠ ʚʝ˂ʘ 

ʘʢʫʤʫʣʘʮʠʿʘ ʫ ʭʫʤʫʩʥʦʤ ʭʦʨʠʟʦʥʪʫ. ʀʟʫʟʝʪʘʢ ʿʝ ʩʘʜʨʞʘʿ As, ʢʦʿʠ ʥʘʛʣʦ ʨʘʩʪʝ ʩʘ 

ʜʫʙʠʥʦʤ ʜʦ 24 mg kg
-1
, ʰʪʦ ʩʫ ʚʨʝʜʥʦʩʪʠ ʙʣʠʩʢʝ ʄɼʂ. ʊʘʢʦʹʝ ʩʘʜʨʞʘʿ Cu ʙʣʘʛʦ ʨʘʩʪʝ 

ʩʘ ʜʫʙʠʥʦʤ, ʘʣʠ ʠʤʘ ʨʝʣʘʪʠʚʥʦ ʥʠʩʢʝ ʚʨʝʜʥʦʩʪʠ, ʦʜ 20-23 mg kg
-1
. ʆʚʘʿ  ʩʘʜʨʞʘʿ ʤʦʞʝ 

ʙʠʪʠ ʚʝʟʘʥ ʟʘ ʩʘʩʪʘʚ ʘʥʜʝʟʠʪʘ. 

ʊʘʙʝʣʘ 97.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟʦʥʪ ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 

ʇʨʘʭ ɻʣʠʥʘ ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ 

ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 

>0.02mm <0.02 

mm 
24 Amo 0-20 30,3 30,6 14,8 24,3 60,9 39,1 PGI 

 Amo 20-40 31,9 29,9 14,7 23,5 61,8 38,2 PGI 

 AmoC 40-55 30,0 30,2 13,8 26,0 60,2 39,8 PGI 
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ʊʘʙʝʣʘ 98.-  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ  

ɹʨʦʿ 

ʧʨʦʬ.  

ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl T-S S T V % 

cmol kg
-1
 

24 Amo 0-20 0,00 6,30 5,50 3,52 4,13 18,16 22,29 81,48 

 Amo 20-40 0,00 6,10 5,30 2,46 3,41 17,44 20,85 83,64 

 AmoC 40-55 0,00 6,30 5,40 2,52 2,96 18,44 21,40 86,18 

ʊʘʙʝʣʘ 99.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬ.  
ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

Al  As Cd Cr Cu Hg Ni Pb Zn 

% mg kg
-1
 

24 Amo 0-20 2,83 1,13 0,40 23,09 20,68 0,20 11,00 12,23 58,30 

 Amo 20-40 2,43 23,55 0,35 20,06 23,15 0,09 10,24 8,42 44,83 

 AmoC 40-55 2,60 24,46 0,37 20,60 23,16 0,06 9,83 9,56 45,23 

 

ʊʘʙʝʣʘ 100. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 

ɹ
ʨ
ʦ
ʿ

 ʧ
ʨ
ʦ
ʬ
.

 

ʍ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 

ɼ
ʫ
ʙ
ʠ
ʥ
ʘ
 
c
m

 

As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

24 Amo 0-20 26,1 49,6 0,66 9,84 98,6 374,7 34,6 182,5 0,29 9,56 34,3 205,8 77,8 485,2 128,2 659,2 

 Amo 20-40 25,4 48,1 0,63 9,42 97,0 368,6 33,4 176,0 0,28 9,41 33,5 201,0 76,0 473,6 124,2 638,7 

 AmoC 40-55 26,4 50,1 0,65 9,71 102,0 387,6 35,0 184,9 0,29 9,69 36,0 216,0 78,5 489,6 131,8 677,7 
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ʇʈʆʌʀʃ ʙʨ. 25  - ʝʫʪʨʠʯʥʠ ʢʘʤʙʠʩʦʣ ʠʣʠʤʝʨʠʟʦʚʘʥʠ,  ʣʦʢʘʣʠʪʝʪ ʃʝʙʘʥʝ (X=560350; 

Y=4753856, ʥ.ʚ. 363m) (Eutric Cambisol) 

ʇʨʦʬʠʣ ʩʝ ʥʘʣʘʟʠ ʥʘ ʪʝʨʝʥʫ ʫʤʝʨʝʥʦʛ ʥʘʛʠʙʘ, ʿʫʛʦʠʩʪʦʯʥʝ ʝʢʩʧʦʟʠʮʠʿʝ. ɿʝʤˀʠʰʪʝ ʿʝ 

ʦʙʨʘʟʦʚʘʥʦ ʥʘ ʤʠʦʮʝʥʠʤ ʠ ʧʣʠʦʮʝʥʠʤ ʿʝʟʝʨʩʢʠʤ ʛʣʠʥʦʚʠʪʠʤ ʩʝʜʠʤʝʥʪʠʤʘ. ʂʦʨʠʩʪʠ ʩʝ 

ʢʘʦ ʦʨʘʥʠʮʘ, ʧʦʜ ʢʫʢʫʨʫʟʦʤ. ʆʢʦʣʦ ʿʝ ʧʦˀʦʧʨʠʚʨʝʜʥʦ ʟʝʤˀʠʰʪʝ. 

 

 

ʍʦʨ. ɸoh, 0-30 cm. 

ʉʚʝʪʣʦ ʩʤʝʹʝ ʙʦʿʝ (10YR 5/4). ʇʦ 

ʪʝʢʩʪʫʨʠ ʠʣʦʚʘʯʘ. ʉʪʨʫʢʪʫʨʘ ʿʝ ʟʨʥʘʩʪʘ 

ʜʦ ʛʨʫʜʚʘʩʪʘ. ʍʦʨʠʟʦʥʪ ʿʝ ʦʙʨʘʹʝʥ ʠ 

ʨʘʩʪʨʝʩʠʪ. ʅʝʢʘʨʙʦʥʘʪʥʦ. ɱʘʩʥʦ 

ʧʨʝʣʘʟʠ ʫ 

 

ʭʦʨ. ɸoh, 30-60cm. 

ʉʚʝʪʣʦ ʩʤʝʹʝ ʙʦʿʝ (10Yʈ 5/6). ʇʦ 

ʪʝʢʩʪʫʨʠ ʿʝ ʛʣʠʥʦʚʠʪʘ ʠʣoʚʘʯʘ. 

ʉʪʨʫʢʪʫʨʘ ʿʝ ʧʨʠʟʤʘʪʠʯʥʘ. ɿʝʤˀʠʰʪʝ 

ʿʝ ʜʦʩʪʘ ʟʙʠʿʝʥʦ. ɱʘʩʥʦ ʧʨʝʣʘʟʠ ʫ 

ʭʦʨ. (B)v1,  60-90cm.  

ʊʘʤʥʦ ʩʤʝʹʝ ʙʦʿʝ (10Yʈ 4/4). ʊʝʰʢʦʛ  

ʛʣʠʥʦʚʠʪʦʛ ʪʝʢʩʪʫʨʥʦʛ ʩʘʩʪʘʚʘ. 

ʉʪʨʫʢʪʫʨʘ ʿʝ ʧʨʠʟʤʘʪʠʯʥʘ. ɼʦʩʪʘ ʿʝ 

ʟʙʠʿʝʥ.  

ʇʦʩʪʝʧʝʥʦ ʧʨʝʣʘʟʠ ʫ 

ʭʦʨ. (B)v2,  90-110cm. 

ʊʘʤʥo ʩʤʝʹʝ ʙʦʿʝ (10Yʈ 4/3). 

ʇo ʪʝʢʩʪʫʨʠ je ʛʣʠʥʘ, ʧʨʠʟʤʘʪʠʯʥʝ 

ʩʪʨʫʢʪʫʨʝ. ɿʙʠʿʝʥʦ ʟʝʤˀʠʰʪʝ.  

ʭʦʨ.  C,  110-130 cm. 

ɾʫʪʦ- ʩʤʝʹʘ ʪʝʰʢʘ ʛʣʠʥʘ (10Yʈ 5/6). 

ʅʝʤʘ ʢʘʨʙʦʥʘʪʘ. 

 

ʊʝʢʩʪʫʨʘ ʟʝʤˀʠʰʪʘ ʿʝ ʧʨʦʤʝˁʠʚʘ ʧʦ ʜʫʙʠʥʠ. ɻʦʨˁʠ ʭʦʨʠʟʦʥʪʠ ʩʫ ʧʦ ʩʘʩʪʘʚʫ ʠʣʦʚʘʯʘ ʠ 

ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ ʩʘ 25-29% ʛʣʠʥʝ. ɼʦˁʠ ʜʝʦ ʧʨʦʬʠʣʘ ʿʝ ʛʣʠʥʦʚʠʪʠʿʠ ʠ ʠʤʘ 47-56% 

ʯʝʩʪʠʮʘ ʛʣʠʥʝ.  ʋʜʝʦ ʧʨʘʭʘ ʩʝ ʫʛʣʘʚʥʦʤ ʩʤʘˁʫʿʝ ʩʘ ʜʫʙʠʥʦʤ, ʦʜ 34 ʜʦ 16%. ʌʨʘʢʮʠʿʘ 

ʧʝʩʢʘ ʿʝ ʥʝʫʿʝʜʥʘʯʝʥʘ. ʂʨʫʧʘʥ ʧʝʩʘʢ ʯʠʥʠ ʦʜ 6-9%. ɺʝʣʠʢʝ ʨʘʟʣʠʢʝ ʫ ʩʘʜʨʞʘʿʫ ʛʣʠʥʝ ʩʝ 

ʩʝʤ ʧʨʦʮʝʩʘ ʣʝʩʠʚʠʨʘˁʘ ʤʦʛʫ ʦʙʿʘʩʥʠʪʠ ʠ ʜʚʦʩʣʦʿʥʠʤ ʩʫʧʩʪʨʘʪʦʤ, ʢʦʿʠ ʿʝ ʝʚʠʜʝʥʪʠʨʘʥ 

ʫ ʦʚʦʤ ʧʦʜʨʫʯʿʫ. 

ɿʝʤˀʠʰʪʝ ʿʝ ʿʘʢʦ ʢʠʩʝʣʝ ʜʦ ʩʣʘʙʦ ʢʠʩʝʣʝ ʨʝʘʢʮʠʿʝ. ʉʘʜʨʞʘʿ ʙʘʟʘ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʪʠʤ, ʦʜ 

9-29 cmol kg
-1
. ʉʘʜʨʞʘʿ ʭʫʤʫʩʘ ʿʝ ʫ ʧʦʚʨʰʠʥʩʢʦʤ ʭʦʨʠʟʦʥʪʫ 3,5%, ʘ ʟʘʪʠʤ ʜʦ ʚʝʣʠʢʝ 

ʜʫʙʠʥʝ ʦʩʪʘʿʝ ʥʘ ʦʢʦ 1,5%. ʋ ʩʢʣʘʜʫ ʩʘ ʟʘʩʪʫʧˀʝʥʦʰ˂ʫ ʢʦʣʦʠʜʥʠʭ ʯʝʩʪʠʮʘ ʢʘʧʘʮʠʪʝʪ 

ʘʜʩʦʨʧʮʠʿʝ ʩʝ ʧʦʚʝ˂ʘʚʘ ʩʘ ʜʫʙʠʥʦʤ ʦʜ 16 ʜʦ 31 cmol kg
-1

.  
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ʉʘʜʨʞʘʿ ʇʊɽ ʿʝ ʠʩʧʦʜ ʛʨʘʥʠʮʘ ʜʘʪʠʭ ʧʨʦʧʠʩʠʤʘ, ʩʝʤ Ni ʯʠʿʘ ʿʝ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʫ 

ʥʘʿʜʫʙˀʝʤ ʩʣʦʿʫ ʠʟʥʘʜ SW ʠ ʄɼʂ, ʠ ʠʟʥʦʩʠ 70 mg kg
-1
. ʉʘʜʨʞʘʿ Ni ʧʦ ʜʫʙʠʥʠ ʧʨʦʬʠʣʘ 

ʨʘʩʪʝ ʦʜ 23-70 mg kg
-1
, ʘ Cr 33-66 mg kg

-1
. ʇʦʰʪʦ ʩʝ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʿʘʚˀʘʿʫ ʠʩʧʦʜ 60 

cm, ʦʧʘʩʥʦʩʪ ʟʘ ʙʠˀʢʝ ʥʠʿʝ ʠʟʨʘʞʝʥʘ. ɿʘʧʘʞʘ ʩʝ ʦʧʰʪʘ ʪʝʥʜʝʥʮʠʿʘ ʧʦʚʝ˂ʘˁʘ ʩʘʜʨʞʘʿʘ 

ʇʊɽ ʫ ʜʫʙˀʝʤ ʜʝʣʫ ʧʨʦʬʠʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ʭʫʤʫʩʥʠ ʭʦʨʠʟʦʥʪ, ʠ ʚʘʨʠʨʘˁʝ ʫ ʩʢʣʘʜʫ ʩʘ 

ʧʨʦʤʝʥʦʤ ʩʘʜʨʞʘʿʘ ʛʣʠʥʝ. ʀʟʫʟʝʪʘʢ ʿʝ Pb ʢʦʛʘ ʠʤʘ ʚʠʰʝ ʫ ʝʣʫʚʠʿʘʣʥʠʤ  ʭʦʨʠʟʦʥʪʠʤʘ.   

ʊʘʙʝʣʘ 101.- ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ  

ɹʨʦʿ 

ʧʨʦʬʠʣʘ  

ʍʦʨʠʟʦʥʪ ɼʫʙʠʥʘ 

cm 

ʂʨʫʧʘʥ 

ʧʝʩʘʢ 

ʉʠʪʘʥ 

ʧʝʩʘʢ 

ʇʨʘʭ ɻʣʠʥʘ ʋʢʫʧʘʥ 

ʧʝʩʘʢ 

ʋʢʫʧʥʘ 

ʛʣʠʥʘ 

ʊʝʢʩʪʫʨʥʘ 

ʢʣʘʩʘ 
>0.2mm 0.02-

0.2mm 

0.002-

0.02 mm 

<0.002 

mm 

>0.02mm <0.02 

mm 
25 Aoh 0-30 7,4 35,5 32,6 24,5 42,9 57,1 I 

 Aoh 30-60 6,2 30,6 34,3 28,9 36,8 63,2 GI 

 (B)v1 60-90 8,1 19,7 18,9 53,3 27,8 72,2 G 

 (B)v2 90-110 8,9 26,0 18,0 47,1 34,9 65,1 G 

 C 110-130 5,7 22,1 16,2 56,0 27,8 72,2 G 

 

ʊʘʙʝʣʘ 102.-  ʍʝʤʠʿʩʢʝ ʦʩʦʙʠʥʝ  

ɹʨʦʿ 

ʧʨʦʬ.  

ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

CaCO3 

% 

pH ʍʫʤʫʩ 

% 

ɸʜʩʦʨʧʪʠʚʥʠ ʢʦʤʧʣʝʢʩ 

ʫ H2O ʫ ʄKCl T-S S T V % 

cmol kg
-1
 

25 Aoh 0-30 0,00 5,10 4,40 3,46 9,13 9,32 18,45 50,51 

 Aoh 30-60 0,00 5,10 4,20 1,71 7,12 8,92 16,04 55,62 

 (B)v1 60-90 0,00 4,60 3,90 1,44 9,10 19,76 28,86 68,47 

 (B)v2 90-110 0,00 5,20 4,50 1,64 5,88 22,76 28,64 79,46 

 C 110-130 0,00 6,30 5,60 0,95 1,76 29,28 31,04 94,35 

ʊʘʙʝʣʘ 103.- ʉʘʜʨʞʘʿ ʇʊɽ  

ɹʨʦʿ 

ʧʨʦʬ.  
ʍʦʨʠʟ. ɼʫʙʠʥʘ 

cm 

Al  As Cd Cr Cu Hg Ni Pb Zn 

% mg kg
-1
 

25 Aoh 0-30 2,53 10,37 0,32 33,19 12,84 0,11 22,93 31,94 38,27 

 Aoh 30-60 3,42 11,62 0,28 41,03 15,13 0,09 27,65 21,92 43,93 

 (B)v1 60-90 6,41 15,43 0,35 64,60 21,79 0,12 35,90 16,12 61,97 

 (B)v2 90-110 6,03 14,69 0,37 61,70 20,39 0,13 41,40 17,40 55,87 

 C 110-130 6,89 16,03 0,37 65,97 19,77 0,21 70,23 17,05 56,53 

 

ʊʘʙʝʣʘ 104. ï ʂʦʨʠʛʦʚʘʥʝ ʤʘʢʩʠʤʘʣʥʝ ʛʨʘʥʠʯʥʝ (SW) ʠ ʨʝʤʝʜʠʿʘʮʠʦʥʝ ʚʨʝʜʥʦʩʪʠ (IW) 

ʇʊɽ 

ɹ
ʨ
ʦ
ʿ

 ʧ
ʨ
ʦ
ʬ
.

 

ʍ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 

ɼ
ʫ
ʙ
ʠ
ʥ
ʘ
 
c
m

 

As Cd Cr Cu Hg Ni Pb Zn 

mg kg
-1
 

SW IW SW IW SW IW SW IW SW IW SW IW SW IW SW IW 

25 Aoh 0-30 26,2 49,7 0,66 9,85 99,0 376,2 34,7 183,0 0,29 9,58 34,5 207,0 78,0 486,1 128,7 661,8 

 Aoh 30-60 27,2 51,7 0,65 9,76 107,8 409,6 36,4 192,1 0,30 9,97 38,9 233,4 80,6 502,6 139,3 716,2 

 (B)v1 60-90 36,9 70,0 0,82 12,28 156,6 595,1 52,2 275,5 0,38 12,70 63,3 379,8 104,7 653,1 212,1 1090,6 

 (B)v2 90-110 34,5 65,4 0,78 11,68 144,2 548,0 48,3 254,7 0,36 12,02 57,1 342,6 98,7 615,7 193,8 996,5 

 C 
110-
130 37,8 71,7 0,83 12,41 162,0 615,6 53,6 283,1 0,39 12,98 66,0 396,0 106,9 666,9 219,4 1128,5 
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ʇʈʆʌʀʃ ʙʨ. 26  - ʧʩʝʫʜʦʛʣʝʿ ʨʘʚʥʠʯʘʨʩʢʠ,  ʣʦʢʘʣʠʪʝʪ ɺʣʘʩʦʪʠʥʮʝ (X=587543; 

Y=4757627, ʥ.ʚ. 256m) (Planosol) 

ʇʨʦʬʠʣ ʩʝ ʥʘʣʘʟʠ ʥʘ ʨʘʚʥʦʤ ʪʝʨʝʥʫ, ʥʘ ʩʪʘʨʦʿ ʨʝʯʥʦʿ ʪʝʨʘʩʠ ʨʝʢʝ ɺʣʘʩʠʥʝ. ʂʦʨʠʩʪʠ ʩʝ 

ʢʘʦ ʦʨʘʥʠʮʘ, ʘ ʦʢʦʣʦ ʩʝ ʛʘʿʝ ʨʘʪʘʨʩʢʝ ʢʫʣʪʫʨʝ. 

 

 

 

ʍʦʨ. ɸoh,p,  0-25cm. 

ʉʤʝʹʝ ʙʦʿʝ (10YR 4/3). ʇʦ ʪʝʢʩʪʫʨʠ ʿʝ 

ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ, ʘ ʩʪʨʫʢʪʫʨʘ ʿʝ 

ʛʨʘʰʢʘʩʪʘ ʜʦ ʛʨʫʜʚʘʩʪʘ. ɿʝʤʠˀʰʪʝ ʿʝ 

ʨʘʩʪʨʝʩʠʪʦ ʫʩʣʝʜ ʦʙʨʘʜʝ. ɱʘʩʥʦ ʧʨʝʣʘʟʠ ʫ 

 

ʭʦʨ. ɽg, 25-50cm. 

ʉʤʝʹʝ ʙʦʿʝ (10YR 4/3). 

ʀʩʪʝ ʪʝʢʩʪʫʨʝ ʢʘʦ ʦʙʨʘʜʠʚʠ ʭʦʨʠʟʦʥʪ, 

ʛʨʫʜʚʘʩʪʝ ʩʪʨʫʢʪʫʨʝ. ʄʘʣʦ ʟʙʠʿʝʥʠʿʠ, 

ʧʨʦʧʫʩʪʘʥ. ʇʦʿʘʚʘ ʬʣʝʢʘ Fe ʠ Mn. 

ʇʦʩʪʝʧʝʥʦ ʧʨʝʣʘʟʠ ʫ 

 

ʭʦʨ. Btg1, 50-100cm. 

ʊʘʤʥʦ ʩʤʝʹʝ ʙʦʿʝ (10YR 3/3). ʇʦ ʪʝʢʩʪʫʨʠ 

je ʪʝʰʢʘ ʛʣʠʥʘ. ɿʙʠʿʝʥ ʠ ʪʝʰʢʦ ʧʨʦʧʫʩʪʘʥ. 

ʉʪʨʫʢʪʫʨʘ ʿʝ ʧʨʠʟʤʘʪʠʯʥʘ. ɺʠʜˀʠʚʦ 

ʤʨʘʤʦʨʠʨʘˁʝ - ʨʹʘʩʪʝ ʠ ʩʠʚʝ ʬʣʝʢʝ Fe ʠ 

Mn. ɱʘʩʥʦ ʧʨʝʣʘʟʠ ʫ 

 

ʭʦʨ. Btg2 (100-140cm ) 

ʊʘʤʥʦ ʩʤʝʹʝ ʙʦʿʝ (10YR 4/4). 

ʊʝʰʢʘ ʛʣʠʥʘ. ʇʨʠʩʫʩʪʚʦ ʬʣʝʢʘ Fe ʠ Mn. 

ʅʝʤʘ ʨʝʘʢʮʠʿʝ ʥʘ ʢʨʝʯ. 

 

 

ʇʩʝʫʜʦʛʣʝʿ ʦʜʣʠʢʫʿʝ ʧʦʿʘʚʘ ʪʝʰʢʦ ʧʨʦʧʫʩʥʦʛ ʭʦʨʠʟʦʥʪʘ ʥʘ 50 cm ʜʫʙʠʥʝ. ʋ ʭʫʤʫʩʥʦʤ ʠ 

ʝʣʫʚʠʿʘʣʥʦʤ ʭʦʨʠʟʦʥʪʫ ʠʟ ʢʦʿʠʭ ʩʝ ʛʣʠʥʘ ʠʩʧʠʨʘ, ʩʘʜʨʞʘʿ ʯʝʩʪʠʮʘ ʛʣʠʥʝ ʿʝ ʦʢʦ 34%. 

ʆʚʠ ʭʦʨʠʟʦʥʪʠ ʩʫ ʧʦ ʪʝʢʩʪʫʨʠ ʛʣʠʥʦʚʠʪʘ ʠʣʦʚʘʯʘ. ʋ ʠʣʫʚʠʿʘʣʥʠʤ ʭʦʨʠʟʦʥʪʠʤʘ, ʛʜʝ ʩʝ 

ʛʣʠʥʘ ʘʢʫʤʫʣʠʨʘ, ʩʘʜʨʞʘʿ ʛʣʠʥʝ ʿʝ ʟʥʘʪʥʦ ʚʝ˂ʠ ʫ ʦʜʥʦʩʫ ʥʘ ʛʦʨˁʝ ʭʦʨʠʟʦʥʪʝ, 52-54%, ʧʘ 

ʩʫ ʧʦ ʪʝʢʩʪʫʨʠ ʪʝʰʢʝ ʛʣʠʥʝ. ʋʜʝʦ ʬʨʘʢʮʠʿʝ ʩʠʪʥʦʛ ʧʝʩʢʘ ʠ ʧʨʘʭʘ ʿʝ ʤʘˁʠ ʫ ʦʜʥʦʩʫ ʥʘ 

ʛʣʠʥʫ ʠ ʦʧʘʜʘ ʩʘ ʜʫʙʠʥʦʤ. ʉʘʜʨʞʘʿ ʢʨʫʧʥʦʛ ʧʝʩʢʘ ʿʝ ʥʠʟʘʢ, ʜʦ 5%.  

ɿʝʤˀʠʰʪʝ ʿʝ ʿʘʢʦ ʢʠʩʝʣʝ ʨʝʘʢʮʠʿʝ ʫ ʝʣʫʚʠʿʘʣʥʠʤ ʭʦʨʠʟʦʥʪʠʤʘ ʠ ʢʠʩʝʣʝ ʫ ʠʣʫʚʠʿʘʣʥʠʤ. 

ʍʠʜʨʦʣʠʪʠʯʢʘ ʢʠʩʝʣʦʩʪ ʧʨʘʪʠ ʩʫʧʩʪʠʪʫʮʠʦʥʫ ʠ ʩʤʘˁʫʿʝ ʩʝ ʩʘ ʜʫʙʠʥʦʤ ʦʜ 10 ʥʘ 4 cmol 

kg
1
.   ɹʘʟʥʠ ʢʘʪʿʦʥʠ ʩʝ ʠʩʧʠʨʘʿʫ, ʧʘ ʿʝ ʩʪʝʧʝʥ ʟʘʩʠ˂ʝʥʦʩʪʠ ʙʘʟʘʤʘ ʨʘʩʪʝ ʩʘ ʜʫʙʠʥʦʤ, ʦʜ 

54 ʜʦ 89%, ʘ ʊ ʦʜ 22-34 cmol kg
-1

.  
























































































