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ɽʉɽʅ 2023 ɻʆɼʀʅɸ ʇʆ ʇʈʆɽʂʊʆʊ 

 

"ʀɼɽʅʊʀʌʀʂʋɺɸɳɽ ʅɸ ɸʅʊʈʆʇʆɻɽʅʀʊɽ ʇʈʀʊʀʉʆʎʀ ɺʈɿ 

ʇʈɽʉʇɸʅʉʂʆʊʆ ɽɿɽʈʆ"(2021-2025) 

 

 

ʈʘʢʦʚʦʜʠʪʝʣ ʥʘ ʧʨʦʝʢʪʦʪ ɼ-ʨ ɽʣʠʟʘʙʝʪʘ ɺʝʣʿʘʥʦʩʢʘ ʉʘʨʘʬʠʣʦʩʢʘ 

 

 
 

 ɺʦ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪʦʪ "ɿʘʿʘʢʥʫʚʘˁʝ ʥʘ ʢʘʧʘʮʠʪʝʪʠʪʝ ʥʘ ʆʧʰʪʠʥʘ ʈʝʩʝʥ ʠ 

ʠʟʛʦʪʚʫʚʘˁʝ ʥʘ ʘʧʣʠʢʘʪʠʚʥʠ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʧʨʦʝʢʪʠ ʟʘ ʟʘʰʪʠʪʝʥʠʪʝ ʧʦʜʨʘʯʿʘ" ʚʦ 

ʧʝʨʠʦʜʦʪ ʥʦʝʤʚʨʠ 2019 ʜʦ ʿʫʥʠ 2021 ʙʝʘ ʩʧʨʦʚʝʜʝʥʠ ʠʩʪʨʘʞʫʚʘˁʘ ʚʦ ʣʦʢʘʣʠʪʝʪʠ ʦʜ 

ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʢʘʢʦ ʠ ʚʝʨʪʠʢʘʣʥ ʧʨʦʬʠʣ ʚʦ ʝʜʥʘ ʮʝʥʪʨʘʣʥʘ 

ʪʦʯʢʘ ʨʝʢʠʪʝ ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʥʠʚʥʠʪʝ ʫʩʪʠʿʘ. ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʜʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʤʦʞʝ ʜʘ 

ʩʝ ʢʦʥʩʪʘʪʠʨʘ ʜʝʢʘ ʛʣʦʙʘʣʥʠʦʪ ʧʨʦʙʣʝʤ ʥʘ ʝʫʪʨʦʬʠʢʘʮʠʿʘʪʘ ʤʫ ʩʝ ʟʘʢʘʥʫʚʘ ʥʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ. ʇʦʩʣʝʜʥʠʪʝ ʥʝʢʦʣʢʫ ʜʝʮʝʥʠʠ ʘʥʪʨʦʧʦʛʝʥʦʪʦ ʚʣʠʿʘʥʠʝ ʝ ʩʝ ʧʦʚʝ˃ʝ 

ʠ ʧʦʚʝ˃ʝ ʠʟʨʘʟʝʥʦ, ʩʝ ʦʜʚʠʚʘ ʩʦ ʟʘʙʨʟʘʥʘ ʜʠʥʘʤʠʢʘ ʠ ʝ ʨʝʟʫʣʪʘʪ ʥʘ ʙʨʟʠʦʪ ʨʘʟʚʦʿ ʥʘ 

ʧʨʠʛʨʘʜʩʢʠʪʝ ʥʘʩʝʣʙʠ ʦʜ ʜʚʝʪʝ ʩʪʨʘʥʠ ʥʘ ɽʟʝʨʦʪʦ, ʨʘʟʚʦʿʦʪ ʥʘ ʪʫʨʠʟʤʦʪ, ʩʦʚʨʝʤʝʥʠʦʪ 



ʥʘʯʠʥ ʥʘ ʞʠʚʝʝˁʝ ʥʘ ʜʝʥʝʰʥʘʪʘ ʮʠʚʠʣʠʟʘʮʠʿʘ, ʧʨʠʤʝʥʘ ʥʘ ʩʦʚʨʝʤʝʥʠ ʘʛʨʦʪʝʭʥʠʯʢʠ 

ʤʝʨʢʠ. ʊʦʘ ʧʨʝʜʠʟʚʠʢʫʚʘ ʧʦʩʪʝʧʝʥʦ ʥʘʨʫʰʫʚʘˁʝʥʘ ʧʨʠʨʦʜʥʠʪʝ ʧʨʦʮʝʩʠ ʚʦ ʝʟʝʨʦʪʦ, ʰʪʦ 

ʥʝʛʘʪʠʚʥʦ ʩʝ ʦʜʨʘʟʫʚʘ ʥʘ ʝʢʦʩʠʩʪʝʤʦʪ ʥʘ ʝʟʝʨʦʪʦ ʚʦ ʮʝʣʠʥʘ, ʘ ʧʦʩʝʙʥʦ ʥʘ ʧʦʝʜʠʥʠ ʜʝʣʦʚʠ 

ʦʜ ʣʠʪʦʨʘʣʥʠʦʪ-ʢʨʘʿʙʨʝʞʥʠʦʪ ʨʝʛʠʦʥ ʪ.ʥ. "ʞʝʰʢʠ ʪʦʯʢʠ", ʢʘʜʝ ʧʨʦʮʝʩʠʪʝ ʥʘ 

ʝʫʪʨʦʬʠʢʘʮʠʿʘ ʩʝ ʧʦʜʠʥʘʤʠʯʥʠ. ʂʦʥʪʠʥʫʠʨʘʥʦʪʦ ʦʧʪʦʚʘʨʫʚʘˁʝ ʩʦ ʧʦʣʫʪʘʥʪʠ ʠ 

ʥʫʪʨʠʝʥʪʠ ʚʦ ʢʦʤʙʠʥʘʮʠʿʘ ʩʦ ʜʨʘʤʘʪʠʯʥʦʪʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʚʦʜʘʪʘ, ʩʝʨʠʦʟʥʦ 

ʛʦ ʟʘʛʨʦʟʫʚʘʘʪ ʝʢʦʩʠʩʪʝʤʦʪ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʠ ʥʝʛʦʚʠʦʪ ʫʥʠʢʘʪʝʥ ʙʠʦʜʠʚʝʨʟʠʪʝʪ.  

ʀʤʘʿ˃ʠ ʛʦ ʧʨʝʜʚʠʜ ʛʦʣʝʤʦʪʦ ʥʘʫʯʥʦ ʟʥʘʯʝˁʝ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ, ʥʝʛʦʚʘʪʘ 

ʤʫʣʪʠʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʢʘʢʦ ʨʝʟʝʨʚʦʘʨ ʟʘ ʚʦʜʦʩʥʘʙʜʫʚʘˁʝ, ʨʠʙʦʣʦʚ, ʩʧʦʨʪ ʠ ʨʝʢʨʝʘʮʠʿʘ, 

ʩʝ ʥʘʤʝʪʥʫʚʘ ʧʦʪʨʝʙʘʪʘ ʟʘ ʧʝʨʤʘʥʝʥʪʥʦ ʩʣʝʜʝˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ. ʇʨʦʝʢʪʦʪ ʢʦʿ 

ʧʨʦʠʟʣʝʟʝ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʜʦʩʝʛʘʰʥʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ ʚʦ ʇʨʝʩʧʘʥʩʢʠʦʪ ʨʝʛʠʦʥ, ʢʦʥʮʝʧʪ 

ʥʦʪʘʪʘ ʙʝʰʝ ʧʨʠʧʨʝʤʝʥʘ ʚʦ ʢʦʥʩʫʣʪʘʮʠʿʘ ʩʦ ʆʧʰʪʠʥʘ ʈʝʩʝʥ (ʇʣʘʥ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ 

ʩʧʦʤʝʥʠʢʦʪ ʥʘ ʧʨʠʨʦʜʘʪʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ (2018-2028) ʠ ʇʘʨʢ ʥʘ ʧʨʠʨʦʜʘʪʘ ɽʟʝʨʘʥʠ 

ʧʣʘʥ ʟʘ ʫʧʨʘʚʫʚʘˁʝ (2012-2021)) ʠ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ. ʂʦʥʮʝʧʪʦʪ 

ʠʤʘʰʝ ʟʘ ʮʝʣ ʜʘ ʛʠ ʠʜʝʥʪʠʬʠʢʫʚʘ ʘʥʪʨʦʧʦʛʝʥʠʪʝ ʠ ʜʨʫʛʠʪʝ ʥʘʜʚʦʨʝʰʥʠ ʬʘʢʪʦʨʠ ʢʦʠ 

ʩʦʟʜʘʚʘʘʪ ʞʝʰʢʠ ʪʦʯʢʠ ʢʦʠ ʥʝʛʘʪʠʚʥʦ ʚʣʠʿʘʘʪ ʥʘ ʝʢʦʩʠʩʪʝʤʦʪ ʥʘ ɽʟʝʨʦʪʦ ʠ ʥʝʛʦʚʠʪʝ 

ʨʝʢʠ, ˃ʝ ʦʙʝʟʙʝʜʠ ʿʘʩʥʘ ʩʣʠʢʘ ʟʘ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʦʚʠʝ ʬʘʢʪʦʨʠ ʠ ʠʩʪʦ ʪʘʢʘ ˃ʝ ʜʘʜʝ ʧʨʠʜʦʥʝʩ 

ʠ ˃ʝ ʧʦʤʦʛʥʝ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘʘʪ ʬʦʢʫʩʥʠ ʪʦʯʢʠ ʠ ʜʘ ʩʝ ʚʦʩʧʦʩʪʘʚʘʪ ʘʢʪʠʚʥʦʩʪʠ ʢʦʠ ˃ʝ ʛʠ 

ʥʘʤʘʣʘʪ ʦʚʠʝ ʚʣʠʿʘʥʠʿʘ ʥʘ ʢʦʥʪʠʥʫʠʨʘʥʘ ʦʩʥʦʚʘ. 

ɸʢʪʠʚʥʦʩʪʠʪʝ ʩʝ ʩʧʨʦʚʝʜʝʥʠ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʛʨʘʥʪʦʪ "ʀʜʝʥʪʠʬʠʢʫʚʘˁʝ ʥʘ ʘʥʪʨʦʧʦʛʝʥʠʪʝ 

ʧʨʠʪʠʩʦʮʠ ʚʨʟ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ", ʢʦʿ ʝ ʬʠʥʘʥʩʠʨʘʥ ʦʜ ʇʆʅʊ ʠ ʪʨʘʝ ʦʜ 2021-2024 

ʛʦʜʠʥʘ.  ɻʣʘʚʥʠ ʢʦʨʠʩʥʠʮʠ ʥʘ ʦʚʦʿ ʧʨʦʝʢʪ ʩʝ ʆʧʰʪʠʥʘ ʈʝʩʝʥ ʠ ʍɹɿ.ɻʨʘʥʪʦʪ ˃ʝ ʠʤ 

ʧʦʤʦʛʥʝ ʥʘ ʍɹɿ ʠ ʆʧʰʪʠʥʘ ʈʝʩʝʥ ʜʘ ʛʠ ʟʘʿʘʢʥʘʪ ʩʚʦʠʪʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠ ʢʘʧʘʮʠʪʝʪʠ ʠ 

ʜʘ ʛʦ ʧʦʜʦʙʨʘʪ ʠʟʚʨʰʫʚʘˁʝʪʦ ʥʘ ʥʠʚʥʠʪʝ ʥʘʜʣʝʞʥʦʩʪʠ ʚʦ ʦʙʣʘʩʪʘ ʥʘ ʤʦʥʠʪʦʨʠʥʛ ʠ 

ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ.  

ʇʨʝʜʣʦʛ ʘʢʪʠʚʥʦʩʪʠʪʝ ʟʘ ʄʦʥʠʪʦʨʠʥʛ ʢʦʠ ʩʝ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʜʝʬʠʥʠʨʘˁʝ ʥʘ ʣʦʢʘʣʠʪʝʪʠʪʝ 

ʟʘ ʠʩʪʨʘʞʫʚʘˁʝ, ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʢʦʣʝʢʮʠʦʥʠʨʘˁʝ, ʧʘʨʘʤʝʪʨʠʪʝ, ʤʝʪʦʜʠʢʘʪʘ ʥʘ 

ʢʦʣʝʢʮʠʦʥʠʨʘˁʝ ʠ ʨʘʙʦʪʘ ʚʦ ʣʘʙʦʨʘʪʦʨʠʿʘ, ʩʝ ʙʘʟʠʨʘʘʪ ʥʘ ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʧʦʩʪʘʧʢʠʪʝ ʠ 

ʥʘʯʠʥʦʪ ʥʘ ʥʘʙˀʫʜʫʚʘˁʘ ʠ ʤʝʨʝˁʘ ʥʘ ʢʚʘʣʠʪʘʪʠʚʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʚʦʜʠʪʝ ʚʦ 

ʤʨʝʞʘʪʘ ʥʘ ʭʠʜʨʦʣʦʰʢʠ ʩʪʘʥʠʮʠñ (Ăʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘñ 

ʙʨ.33/10), ʢʦʿ ʝ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʈʘʤʢʦʚʥʘʪʘ ɼʠʨʝʢʪʠʚʘ ʟʘ ʚʦʜʠ (ʈɼɺ) 2000/60/ɽʉʠ 

ɿʘʢʦʥʦʪ ʟʘ ʚʦʜʠ (Ăʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘñ ʙʨ.87/08, ʙʨ.6/09, 

ʙʨ.161/09, ʙʨ.83/10, ʙʨ.51/11, ʙʨ.44/12, ʙʨ.23/13). ʀʩʪʦ ʪʘʢʘ ʧʨʠ ʦʜʨʝʜʫʚʘˁʝʪʦ ʥʘ ʪʦʯʢʠʪʝ  

ʠ ʧʘʨʘʤʝʪʨʠʪʝ ʟʘ ʩʣʝʜʝˁʝ  ʚʦ ʧʨʝʜʚʠʜ ʝ ʟʝʤʝʥ ʠ ɽʢʩʧʝʨʪʩʢʠʦʪ ʧʨʝʜʣʦʛ ʟʘ ʧʨʝʢʫʛʨʘʥʠʯʝʥ 

ʤʦʥʠʪʦʨʠʥʛ ʩʠʩʪʝʤ ʥʘ ʇʨʝʩʧʘ ʇʘʨʢ  (Expert proposal for the transboundary water 

monitoring system of the Prespa Park (2011)) ʠ ɸʢʮʠʩʢʠʦʪ ʧʣʘʥ ʟʘ ʩʧʘʩ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ 

ɽʟʝʨʦ (ʧʦʜʛʦʪʚʝʥ ʦʜ ɽʢʩʧʝʨʪʩʢʘ ʨʘʙʦʪʥʘ ʛʨʫʧʘ ʟʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ) ʢʦʿ ʝ ʫʩʚʦʝʥ ʦʜ 

ɺʣʘʜʘ ʥʘ ʈʉʄ. ʆʚʠʝ ʜʦʢʫʤʝʥʪʠ ʙʝʘ ʧʦʩʦʯʝʥʠ ʦʜ ʩʪʨʘʥʘ ʥʘ ʧʨʝʪʩʪʘʚʥʠʮʠʪʝ ʦʜ 

ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʥʘ ʩʦʩʪʘʥʦʢʦʪ ʟʘ ʚʨʝʤʝ ʥʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʢʦʥʮʝʧʪ 

ʥʦʪʘʪʘ.  

 

 

 

 



ʌʀɿʀʏʂʆ ʍɽʄʀʉʂʀ ɸʅɸʃʀɿʀ 

ɽʩʝʥʩʢʘ ʢʘʤʧʘˁʘ 2023 ʛʦʜʠʥʘ 

 

ʀʟʛʦʪʚʠʣ: ɼ-ʨ ɽʣʠʟʘʙʝʪʘ ɺʝʣʿʘʥʦʩʢʘ ʉʘʨʘʬʠʣʦʩʢʘ 

ʆʜʜʝʣʝʥʠʝ ʟʘ ʬʠʟʠʯʢʦ-ʭʝʤʠʩʢʠ ʠʩʪʨʘʞʫʚʘˁʘ 

  

 ʆʜ ʤʦʤʝʥʪʦʪ ʥʘ ʬʦʨʤʠʨʘˁʝʪʦ ʥʘ ʝʟʝʨʦʪʦ ʟʘʧʦʯʥʫʚʘ ʧʨʦʮʝʩʦʪ ʥʘ ʥʝʛʦʚʦʪʦ 

ʧʨʠʨʦʜʥʦ ñʩʪʘʨʝʝˁʝò, ʦʜʥʦʩʥʦ ʧʨʦʮʝʩʦʪ ʥʘ ʝʫʪʨʦʬʠʢʘʮʠʿʘ. ʉʧʦʨʝʜ Reynolds (1992), 

ʝʫʪʨʦʬʠʢʘʮʠʿʘʪʘ ʩʝ ʩʤʝʪʘ ʢʘʢʦ ʟʙʦʛʘʪʫʚʘˁʝ ʥʘ ʙʠʦʣʦʰʢʠʪʝ ʩʠʩʪʝʤʠ ʩʦ ʭʨʘʥʣʠʚʠ 

ʝʣʝʤʝʥʪʠ, ʦʩʦʙʝʥʦ ʘʟʦʪ ʠ ʬʦʩʬʦʨ ʠ ʟʛʦʣʝʤʝʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʘʣʛʘʣʥʘ ʠ ʤʘʢʨʦʬʠʪʩʢʘ 

ʙʠʦʤʘʩʘ ʰʪʦ ʩʪʠʤʫʣʠʨʘ ʜʦʜʘʪʥʦ ʦʧʪʦʚʘʨʫʚʘˁʝ. Xu (1996), ʠʩʪʘʢʥʫʚʘ ʜʝʢʘ 

ʝʫʪʨʦʬʠʢʘʮʠʿʘʪʘ ʧʨʝʪʩʪʘʚʫʚʘ "ʩʝʨʠʦʟʥʘ ʙʦʣʝʩʪ" ʥʘ ʝʟʝʨʘʪʘ, ʨʝʢʠʪʝ ʠ ʩʠʪʝ ʘʢʚʘʪʠʯʥʠ 

ʝʢʦʩʠʩʪʝʤʠ ʚʦ ʩʚʝʪʦʪ, ʢʦʿʘ ʰʪʦ ʚʦ ʛʦʣʝʤʘ ʤʝʨʘ ʛʦ ʥʘʨʫʰʫʚʘ ʥʠʚʥʦʪʦ ʟʜʨʘʚʿʝ ʠ ʨʝʟʫʣʪʠʨʘ 

ʚʦ ʜʠʩʭʘʨʤʦʥʠʿʘ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʚʦ ʝʢʦʩʠʩʪʝʤʦʪ ʠ ʦʧʘʺʘˁʝ ʥʘ ʦʪʧʦʨʥʦʩʪʘ ʠ 

ʨʘʟʥʦʚʠʜʥʦʩʪʘ ʥʘ ʞʠʚʠʦʪ ʩʚʝʪ ʚʦ ʥʝʛʦ. 

 ʌʠʟʠʯʢʦ ʭʝʤʠʩʢʠʪʝ ʧʘʨʘʤʝʪʨʠ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʧʨʠʤʘʨʥʠ ʧʦʢʘʟʘʪʝʣʠ ʟʘ 

ʤʦʤʝʥʪʘʣʥʠʪʝ ʧʨʦʤʝʥʠ ʚʦ ʘʢʚʘʪʠʯʥʠʪʝ ʝʢʦʩʠʩʪʝʤʠ ʢʦʠ ʩʝ ʨʝʬʣʝʢʪʠʨʘʘʪ ʚʨʟ 

ʮʝʣʦʢʫʧʥʠʦʪ ʞʠʚ ʩʚʝʪ ʠ ʧʨʦʮʝʩʠʪʝ ʢʦʠ ʩʝ ʦʜʚʠʚʘʘʪ ʚʦ ʠʩʪʠʪʝ. ʇʦʨʘʜʠ ʪʦʘ ʩʝ ʧʨʠʩʪʘʧʫʚʘ 

ʢʦʥ ʢʦʥʪʠʥʫʠʨʘʥʦ ʩʣʝʜʝˁʝ ʥʘ ʦʚʠʝ ʧʘʨʘʤʝʪʨʠ, ʯʠʠ ʚʨʝʜʥʦʩʪʠ ʛʦ ʦʜʨʝʜʫʚʘʘʪ ʠ 

ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʚʦ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʧʨʠʤʝʨʦʮʠ. ʉʝʢʦʿʘ ʧʨʦʤʝʥʘ ʥʘ ʬʠʟʠʯʢʦ-

ʭʝʤʠʩʢʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘʜʚʦʨ ʦʜ ʛʨʘʥʠʮʠʪʝ ʦʜʨʝʜʝʥʠ ʩʦ ʟʘʢʦʥʩʢʠʪʝ ʨʝʛʫʣʘʪʠʚʠ ʠ 

ʧʨʦʧʠʩʠ ʫʢʘʞʫʚʘʘʪ ʥʘ ʘʣʘʨʤʘʥʪʥʘ ʩʦʩʪʦʿʙʘ ʠ ʧʦʪʨʝʙʘ ʦʜ ʧʨʠʤʝʥʘ ʥʘ ʩʦʦʜʚʝʪʥʠ ʤʝʨʢʠ ʠ 

ʪʨʝʪʤʘʥʠ ʟʘ ʧʦʥʘʪʘʤʦʰʥʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʚʦʜʘʪʘ ʟʘ ʩʦʦʜʚʝʪʥʘ ʥʘʤʝʥʘ. 

ʉʧʦʨʝʜ ʜʦʙʠʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʘʥʘʣʠʟʠʨʘʥʠʪʝ ʧʘʨʘʤʝʪʨʠ, ʚʨʟ ʙʘʟʘ ʥʘ ʋʨʝʜʙʘʪʘ 

ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʚʦʜʠ (ʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄ ʙʨ.18/99) ʠʟʚʨʰʝʥʘ ʝ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ 

ʚʦʜʘʪʘ ʦʜ ʧʨʝʜʤʝʪʥʠʪʝ ʤʝʨʥʠ ʤʝʩʪʘ. 

 

 ʄʘʪʝʨʠʿʘʣ ʠ ʤʝʪʦʜʠ 

 

ʄʦʩʪʨʠʪʝ ʟʘ ʘʥʘʣʠʟʘ ʥʘ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʩʝ ʟʝʤʘʥʠ ʩʦ Ruttner-ʦʚ ʮʨʧʝʮ 

(Hydro-bios, Kiel, ɻʝʨʤʘʥʠʿʘ). ʇʨʠʤʝʨʦʮʠʪʝ ʚʦʜʘ ʩʝ ʩʢʣʘʜʠʨʘʥʠ ʚʦ ʩʦʦʜʚʝʪʥʠ 

ʧʦʣʠʝʪʠʣʝʥʩʢʠ  ʰʠʰʠˁʘ ʧʨʠʣʘʛʦʜʝʥʠ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʜʠʪʝ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʦʝʜʠʥʠʪʝ 

ʧʘʨʘʤʝʪʨʠ ʠ ʪʨʘʥʩʧʦʨʪʠʨʘʥʠ ʚʦ ʪʝʨʝʥʩʢʠ ʬʨʠʞʠʜʝʨʠ.  

ʊʝʤʧʝʨʘʪʫʨʘʪʘ, pH, ʝʣʝʢʪʨʦʩʧʨʦʚʦʜʣʠʚʦʩʪʘ, ʪʫʨʙʠʜʠʪʝʪʦʪ ʩʝ ʤʝʨʘʪ ʥʘ ʪʝʨʝʥ. 

ʊʝʤʧʝʨʘʪʫʨʘʪʘ ʩʝ ʦʧʨʝʜʝʣʫʚʘ ʩʦ ʧʦʤʦʰ ʥʘ ʨʝʚʝʨʟʠʙʠʣʝʥ ʪʝʨʤʦʤʝʪʘʨ (Welch, 1948), ʘ pH 

ʩʦ ʠʥʩʪʨʫʤʝʥʪ ʨʅ-ʤʝʪʘʨ WTW pH 197. ʉʧʨʦʚʦʜʣʠʚʦʩʪʘ ʩʝ ʦʜʨʝʜʫʚʘ ʩʦ ʧʦʤʦʰ ʥʘ 

ʘʧʘʨʘʪʦʪ WTW Multilab 540. ʄʘʪʥʦʩʪʘ ʥʘ ʚʦʜʘʪʘ ʩʝ ʤʝʨʠ ʩʦ ʠʥʩʪʨʫʤʝʥʪ Lovibond Water 

Testing - Tintometer Group. 

ɺʢʫʧʥʦ ʩʫʩʧʝʥʜʠʨʘʥʠ ʤʘʪʝʨʠʠ, ʄʝʪʦʜ 2540D ʚʦ ʉʪʘʥʜʘʨʜʥʠ ʄʝʪʦʜʠ ʟʘ 

ʠʩʧʠʪʫʚʘˁʝ ʥʘ ʚʦʜʠ ʠ ʦʪʧʘʜʥʠ ʚʦʜʠ, 20-ʪʦ ʀʟʜʘʥʠʝ (American Public Health Association, 

1998). ʄʝʪʦʜʘʪʘ ʢʦʨʠʩʪʠ ʩʪʘʢʣʝʥʦ-ʚʣʘʢʥʝʩʪ ʬʠʣʪʝʨ ʟʘ ʜʘ ʛʠ ʟʘʜʨʞʠ ʩʫʩʧʝʥʜʠʨʘʥʠʪʝ 

ʤʘʪʝʨʠʠ. ʇʦʩʣʝ ʬʠʣʪʨʠʨʘˁʝʪʦ ʥʘ ʧʨʦʙʘʪʘ, ʬʠʣʪʝʨʦʪ ʩʦ ʩʫʩʧʝʥʜʠʨʘʥʠʪʝ ʤʘʪʝʨʠʠ ʩʝ ʩʫʰʠ 

ʥʘ ʢʦʥʩʪʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 103ę-105ęC. 



ʄʝʪʦʜ 2540B ʧʨʝʪʩʪʘʚʫʚʘ ʤʝʪʦʜ ʟʘ ʚʢʫʧʥʦ ʮʚʨʩʪʠ ʤʘʪʝʨʠʠ, ʬʠʣʪʝʨʦʪ ʩʝ ʩʫʰʠ ʥʘ 

103-105ęC; 2540C ʤʝʪʦʜ ʟʘ ʚʢʫʧʥʦ ʨʘʩʪʚʦʨʝʥʠ ʮʚʨʩʪʠ ʤʘʪʝʨʠʠ, ʬʠʣʪʝʨʦʪ ʩʝ ʩʫʰʠ ʥʘ 

180ęC; 2540D ʟʘ ʚʢʫʧʥʠʪʝ ʩʫʩʧʝʥʜʠʨʘʥʠ ʮʚʨʩʪʠ ʤʘʪʝʨʠʠ ʬʠʣʪʝʨʦʪ ʩʝ ʩʫʰʠ ʥʘ 103-105ęC; 

2540E ʟʘ ʬʠʢʩʥʠ ʠ ʠʩʧʘʨʣʠʚʠ ʤʘʪʝʨʠʠ ʩʝ ʞʘʨʠ ʥʘ 550 ęC; 

ɸʣʢʘʣʠʪʝʪʦʪ (ʚʢʫʧʥʘ ʘʣʢʘʣʥʦʩʪ) ʩʝ ʦʜʨʝʜʫʚʘ ʪʠʪʨʠʤʝʪʨʠʩʢʠ, ʘ ʤʝʪʦʜʘʪʘ ʩʝ 

ʟʘʩʥʠʚʘ ʥʘ ʧʦʩʪʝʧʝʥʦ ʥʝʫʪʨʘʣʠʟʠʨʘˁʝ ʥʘ ʘʣʢʘʣʥʠʪʝ ʩʦʣʠ ʩʦ ʧʦʤʦʰ ʥʘ ʢʠʩʝʣʠʥʘ, ʩʦ 

ʧʨʠʩʫʩʪʚʦ ʥʘ ʤʝʪʠʣ ʦʨʘʥʞ ʠ ʬʝʥʦʣʬʪʘʣʝʠʥ ʢʘʢʦ ʠʥʜʠʢʘʪʦʨʠ (APHA-WWA-WPCF, 

1980). 

 ʂʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʨʘʩʪʚʦʨʝʥ ʢʠʩʣʦʨʦʜ ʩʝ ʦʜʨʝʜʫʚʘ ʚʦ ʪʦʯʥʦ ʦʜʨʝʜʝʥʘ ʢʦʣʠʯʠʥʘ 

ʚʦʜʘ ʢʘʜʝ ʰʪʦ ʩʝ ʚʨʰʠ ʥʝʛʦʚʦ ʬʠʢʩʠʨʘˁʝ ʩʦ ʨʘʩʪʚʦʨ ʥʘ ʤʘʥʛʘʥ ʩʫʣʬʘʪ, ʢʦʥ ʢʦʿ ʩʝ ʜʦʜʘʚʘ 

ʭʣʦʨʦʚʦʜʦʨʦʜʥʘ ʢʠʩʝʣʠʥʘ ʠ ʢʘʣʠʫʤ ʿʦʜʠʜ. ʆʩʣʦʙʦʜʝʥʠʦʪ ʿʦʜʠʜ ʩʝ ʪʠʪʨʠʨʘ ʩʦ ʪʠʦʩʫʣʬʘʪ 

ʚʦ ʧʨʠʩʫʩʪʚʦ ʥʘ ʩʢʨʦʙʝʥ ʠʥʜʠʢʘʪʦʨ (APHA-AWWA-WPCF 1980; Wetzel & Likens 1979). 

 ɹʠʦʭʝʤʠʩʢʘʪʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʢʠʩʣʦʨʦʜ, ʦʜʥʦʩʥʦ ʝʩʝʥʮʠʿʘʣʥʠʦʪ ʢʠʩʣʦʨʦʜʦʪ 

ʧʦʪʨʝʙʝʥ ʟʘ ʙʠʦʭʝʤʠʩʢʦ ʨʘʟʛʨʘʜʫʚʘˁʝ ʥʘ ʦʨʛʘʥʩʢʠʪʝ ʤʘʪʝʨʠʠ ʧʦʜ ʜʝʿʩʪʚʦ ʥʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ (ʚʦ ʥʝʢʦʣʢʫ ʜʝʥʦʚʠ) ʩʝ ʦʧʨʝʜʝʣʫʚʘ ʥʘ ʥʘʯʠʥ ʦʧʠʰʘʥ ʧʦʛʦʨʝ ʟʘ 

ʨʘʩʪʚʦʨʝʥʠʦʪ ʢʠʩʣʦʨʦʜ, ʦʪʢʘʢʦ ˃ʝ ʩʝ ʯʫʚʘ ʧʝʪ ʜʝʥʘ ʥʘ ʪʝʤʥʦ ʠ ʥʘ 20 ʦʉ. ʆʚʦʿ ʧʘʨʘʤʝʪʘʨ 

ʧʨʝʪʩʪʘʚʫʚʘ ʨʘʟʣʠʢʘ ʦʜ ʧʦʯʝʪʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʢʠʩʣʦʨʦʜ ʠ ʪʘʘ ʧʦʩʣʝ ʧʝʪ ʜʝʥʘ. 

ʉʦʜʨʞʠʥʘʪʘ ʥʘ ʨʘʩʪʚʦʨʝʥʠʪʝ ʙʠʦʨʘʟʛʨʘʜʣʠʚʠ ʦʨʛʘʥʩʢʠ ʤʘʪʝʨʠʠ ʚʦ ʚʦʜʘʪʘ ʝ 

ʦʧʨʝʜʝʣʫʚʘʥʘ ʢʘʢʦ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ KMnO4 (ʩʦ ʜʠʛʝʩʪʠʨʘˁʝ ʚʦ ʧʨʠʩʫʩʪʚʦ ʥʘ ʢʠʩʝʣʠʥʘ 

ʠ ʩʦ ʪʠʪʨʘʮʠʿʘ) (Bether, 1953; APHA-AWWA-WPSF 1980).  

 ʇʦʩʪʘʧʢʘʪʘ ʟʘ ʦʜʨʝʜʫʚʘˁʝ ʥʘ ʘʤʦʥʠʿʘʢ ʩʝ ʩʦʩʪʦʠ ʦʜ ʩʚʨʟʫʚʘˁʝ ʥʘ ʘʤʦʥʠʿʘʢʦʪ ʩʦ 

ʭʠʜʨʦʭʣʦʨʠʜ ʜʦ ʤʦʥʦʭʨʦʤ, ʢʦʿ ʚʦ ʨʝʘʢʮʠʿʘ ʩʦ ʬʝʥʦʣ ʜʘʚʘ p-ʘʤʠʥʦʬʝʥʦʣ, ʢʦʿ ʚʦ ʨʝʘʢʮʠʿʘ 

ʩʦ ʥʘʪʨʠʫʤ ʥʠʪʨʦʧʨʫʩʠʜ ʬʦʨʤʠʨʘ ʩʠʥʦ ʦʙʦʝʥʦ ʩʦʝʜʠʥʝʥʠʝ (Solorzano 1969, Wetzel ʠ 

Likens 1979). 

 ʅʠʪʨʘʪʠʪʝ ʦʜ ʚʦʜʘʪʘ ʢʚʘʥʪʠʪʘʪʠʚʥʦ ʩʝ ʨʝʜʫʮʠʨʘʘʪ ʜʦ ʥʠʪʨʠʪʠ ʩʦ ʧʦʤʦʰ 

ʢʘʜʤʠʫʤ/ʙʘʢʘʨ ʩʪʨʫʛʦʪʠʥʠ (Strickland and Parsons, 1972; APHA-AWWA-WPCF 1980), ʠ 

ʥʠʪʨʠʪʠʪʝ ʩʝ ʩʚʨʟʫʚʘʘʪ ʩʦ ʩʫʣʬʘʥʠʣʥʘ ʢʠʩʝʣʠʥʘ ʠ N-(1-ʥʘʬʪʠʣ ʝʪʠʣʝʥ ʜʠʘʤʠʥ ʜʠʭʣʦʨʠʜ 

(III)) ʚʦ ʬʦʨʤʘ ʥʘ ʤʥʦʛʫ ʠʥʪʝʥʟʠʚʥʦ ʜʠʘʤʠʥ ʩʦʝʜʠʥʝʥʠʝ. 

 ɺʢʫʧʝʥ ʬʦʩʬʦʨ ï ʝ ʦʧʨʝʜʝʣʫʚʘʥ ʧʦ ʤʝʪʦʜʦʪ ʥʘ ʧʝʨʩʫʣʬʘʪʥʘ ʦʢʩʠʜʘʮʠʿʘ (ʥʘ 121ęC, 

ʧʨʠʪʠʩʦʢ 1 at, ʠ ʚʨʝʤʝ 1 ʯʘʩ) ʩʠʪʝ ʬʦʨʤʠ ʥʘ ʬʦʩʬʘʪʠ ʧʨʝʤʠʥʫʚʘʘʪ ʚʦ ʦʨʪʦʬʦʩʬʘʪʠ, ʢʦʠ 

ʩʦ ʘʤʦʥʠʫʤ ʤʦʣʠʙʜʘʪ ʠ ʘʥʪʠʤʦʥ ʢʘʣʠʫʤ ʪʘʨʪʘʨʘʪ ʬʦʨʤʠʨʘʘʪ ʢʦʤʧʣʝʢʩ ʘʥʪʠʤʦʥ ʬʦʩʬʘʪ 

ʤʦʣʠʙʜʘʪ, ʢʦʿ ʩʝ ʨʝʜʫʮʠʨʘ ʩʦ ʘʩʢʦʨʙʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʜʦ ʩʠʥʦ ʦʙʦʝʥ ʤʦʣʠʙʜʘʪʝʥ ʢʦʤʧʣʝʢʩ 

ʯʠʿ ʠʥʪʝʥʟʠʪʝʪ ʝ ʚʦ ʬʫʥʢʮʠʿʘ ʥʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ (Strickland ʠ Parsons 

1968; Menzel ʠ Corwing, 1965).  

ʉʧʦʨʝʜ ʜʦʙʠʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʘʥʘʣʠʟʠʨʘʥʠʪʝ ʧʘʨʘʤʝʪʨʠ, ʚʨʟ ʙʘʟʘ ʥʘ ʋʨʝʜʙʘʪʘ 

ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʚʦʜʠ (ʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄ ʙʨ.18/99) ʠʟʚʨʰʝʥʘ ʝ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ 

ʚʦʜʘʪʘ ʦʜ ʧʨʝʜʤʝʪʥʠʪʝ ʤʝʨʥʠ ʤʝʩʪʘ, ʢʦʠ ʙʝʘ ʮʝʣ ʥʘ ʦʚʘʘ ʩʪʫʜʠʿʘ. 

 

ʈʝʟʫʣʪʘʪʠ ʠ ʜʠʩʢʫʩʠʿʘ 

 

 ɺʨʝʜʥʦʩʪʠʪʝ ʦʜ ʘʥʘʣʠʟʠʪʝ ʟʘ ʬʠʟʠʯʢʦ-ʭʝʤʠʩʢʠʪʝ ʧʘʨʘʤʝʪʨʠ ʜʦʙʠʝʥʠ ʟʘ ʚʨʝʤʝ ʥʘ 

ʝʩʝʥʪʘ 2023 ʛʦʜʠʥʘ, ʟʘ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʨʝʢʠ: ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ ʧʫʤʧʘ, ɻʦʣʝʤʘ 

ʈʝʢʘ  ʢʘʿ ʙʨʘʥʘ, ɹʨʘʿʯʠʥʩʢʘ ʠ ʂʨʘʥʩʢʘ ʈʝʢʘ, ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʚʦ ʪʘʙʝʣʘ 1. 

 



ʊʘʙʝʣʘ 1. ʌʠʟʠʯʢʦ ʭʝʤʠʩʢʠ ʧʘʨʘʤʝʪʨʠ ʟʘ ʈʝʢʠʪʝ ʚʦ ʩʣʠʚʥʦʪʦ ʧʦʜʨʘʯʿʝ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ 

ɽʟʝʨʦ, ʝʩʝʥ 2023 ʛʦʜʠʥʘ 

ʃʆʂɸʃʀʊɽʊ 

 

ʇɸʈɸʄɽʊɸʈ 

ɻʦʣʝʤʘ ʈʝʢʘ 

ʙʝʥʟʠʥʩʢʘ 

ʂʨʘʥʩʢʘ 

ʈʝʢʘ 

ɹʨʘʿʯʠʥʩʢʘ 

ʈʝʢʘ 

ɻʦʣʝʤʘ ʈʝʢʘ 

ʙʨʘʥʘ 

ʊʝʤʧʝʨʘʪʫʨʘ (ʦʉ) 9.7 8.0 8.3 10.5 
ɹʦʿʘ mg l-1 Pt 35 25 15 60-70 

ɽʣʝʢʪʨʦʩʧʨʦʚʦʜʣʠʚʦʩʪ 

(mS cm-1) 
202 46 47 241 

pH 7.3 7.31 7.6 7.15 
ʄʘʪʥʦʩʪ (NTU) 10.7 6.9 4.1 25.2 
ɺʢʫʧʥʘ ʘʣʢʘʣʥʦʩʪ 

(mgl-1CaCO3) 
110 25 23 134 

ʉʣʦʙʦʜʝʥCO2  mg l-1 32,56 6,6 4,576 30,889 
ʉʫʩʧʝʥʜʠʨʘʥʠ ʤʘʪʝʨʠʠ 

(mg l-1) 
21 14 15 34 

ʆʨʛʘʥʩʢʠ (mg l-1) 11 8 8 12 

ʅʝʦʨʛʘʥʩʢʠ (mg l-1) 10 6 7 22 

ʉʫʚ ʦʩʪʘʪʦʢ ʧʦʩʣʝ 

ʠʩʧʘʨʫʚʘˁʝ   (mg l-1) 
242 167 170 248 

ʆʨʛʘʥʩʢʠ(mg l-1) 191 79 86 151 

ʅʝʦʨʛʘʥʩʢʠ(mg l-1) 51 88 84 97 

ʇʨʦʪʦʢ m3s-1 0.428 0.248 0.484  

 

 ʈʝʟʫʣʪʘʪʠʪʝ ʜʦʙʠʝʥʠ ʟʘ ʬʠʟʠʯʢʦ-ʭʝʤʠʩʢʠʪʝ ʧʘʨʘʤʝʪʨʠ ʚʦ ʣʦʢʘʣʠʪʝʪʠʪʝ ʦʜ 

ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʢʦʿʘ ʛʠ ʦʧʬʘ˃ʘ: ɼʦʣʥʦ ɼʫʧʝʥʠ, ʅʘʢʦʣʝʮ, 

ʂʨʘʥʠ, ʉʣʠʚʥʠʮʘ, ʇʨʝʪʦʨ, ʉʪʝˁʝ ʠ ʆʪʝʰʝʚʦ, ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʚʦ ʊʘʙʝʣʘ 2.  

 

ʊʘʙʝʣʘ 2. ʌʠʟʠʯʢʦ ʭʝʤʠʩʢʠ ʧʘʨʘʤʝʪʨʠ ʚʦ ʣʠʪʦʨʘʣʥʘ ʟʦʥʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʝʩʝʥ  2023 

ʛ.  

ʃʆʂɸʃʀʊɽʊ 

 

ʇɸʈɸʄɽʊɸʈ 

ɼʦʣʥʦ 

ɼʫʧʝʥʠ 
ʅʘʢʦʣʝʮ ʂʨʘʥʠ ʉʣʠʚʥʠʮʘ ʇʨʝʪʦʨ ʉʪʝˁʝ ʆʪʝʰʝʚʦ 

ʊʝʤʧʝʨʘʪʫʨʘ (ʦʉ) 12.7 13 11.3 13 12.4 11.3 10.7 
ɹʦʿʘ mg l-1 Pt 5-10 5-10 5-10 5-10 15 10-5 5 

ɽʣʝʢʪʨʦʩʧʨʦʚʦʜʣʠʚʦʩʪ 

(mS cm-1) 
208 207 215 208 215 207 218 

pH 8.48 8.47 8.45 8.55 8.61 8.45 8.43 
ʄʘʪʥʦʩʪ (NTU) 2.7 2.9 3.48 2.3 11.3 5.5 4.2 
ɺʢʫʧʥʘ ʘʣʢʘʣʥʦʩʪ 

(mgl-1CaCO3) 
112 116 113 115 113 104 112 

ʍʣʦʨʠʜʠ (mg l-1) 24 28 27 31 32 28 30 
ʉʫʩʧʝʥʜʠʨʘʥʠ ʤʘʪʝʨʠʠ 

(mg l-1) 
16.5 10.5 13 15.5 18 13 15,5 

ʆʨʛʘʥʩʢʠ (mg l-1) 6 5 6 7 8 7,0 8,5 

ʅʝʦʨʛʘʥʩʢʠ  (mg l-1) 10.5 5.5 7 8.5 10 6 7 

ʉʫʚ ʦʩʪʘʪʦʢ ʧʦʩʣʝ 

ʠʩʧʘʨʫʚʘˁʝ  (mg l-1) 
159 135 156 128 143 184 159 

ʆʨʛʘʥʩʢʠ (mg l-1) 71 74 75 61 63 94 82 

ʅʝʦʨʛʘʥʩʢʠ (mg l-1) 88 61 81 67 80 77 82 



 ɿʘ ʜʚʘʪʘ ʚʝʨʪʠʢʘʣʥʠ ʧʨʦʬʠʣʠ ʚʦ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ, ʂʘʟʘʥ ʧʨʝʪʩʪʘʚʝʥ ʩʦ 4 

ʜʣʘʙʦʯʠʥʠ (0,5ʤ; 7ʤ; 15ʤ; 25ʤ) ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ ʩʦ 3 ʜʣʘʙʦʯʠʥʠ (0,5ʤ; 5ʤ; 15ʤ), 

ʚʨʝʜʥʦʩʪʠʪʝ ʩʝ  ʧʨʝʪʩʪʘʚʝʥʠ ʚʦ ʪʘʙʝʣʠʪʝ 3 ʠ 4. 

 

ʊʘʙʝʣʘ 3. ʌʠʟʠʯʢʦ ʭʝʤʠʩʢʠ ʧʘʨʘʤʝʪʨʠ  ʚʦ ʚʝʨʪʠʢʘʣʝʥ ʧʨʦʬʠʣ ʂʘʟʘʥ, ʝʩʝʥ 2023 ʛʦʜʠʥʘ 

 

ʃʆʂɸʃʀʊɽʊ 

 

ʇɸʈɸʄɽʊɸʈ 

ʂʘʟʘʥ 0ʤ ʂʘʟʘʥ 7ʤ ʂʘʟʘʥ 15ʤ ʂʘʟʘʥ 25ʤ 
ʂʘʟʘʥ 

ʠʥʪʝʛʨʠʨʘʥʘ 

ʇʨʦʼʠʨʥʦʩʪ (m) 3,1 
ʊʝʤʧʝʨʘʪʫʨʘ (ʦʉ) 12 11.4 11.2 11.2 11.5 
ʙʦʿʘ mg l-1Pt 10 5-10 5 5 5-10 

ɽʣʝʢʪʨʦʩʧʨʦʚʦʜʣʠʚʦʩʪ 

(mS cm-1) 
207 207 207 224 207 

pH 8.36 8.39 8.39 8.43 8.37 
ʄʘʪʥʦʩʪ (NTU) 3.3 3.6 4.2 5.9 3.5 
ɺʢʫʧʥʘ ʘʣʢʘʣʥʦʩʪ 

(mgl-1CaCO3) 
113 117 113 111 119 

ʉʫʩʧʝʥʜʠʨʘʥʠ ʤʘʪʝʨʠʠ 

(mg l-1) 

12 9,5 5,5 5 5,5 

ʆʨʛʘʥʩʢʠ (mg l-1) 8 5,5 6 4,5 4,0 

ʅʝʦʨʛʘʥʩʢʠ (mg l-1) 4,5 6 4 3 3 

ʉʫʚ ʦʩʪʘʪʦʢ ʧʦʩʣʝ 

ʠʩʧʘʨʫʚʘˁʝ   (mg l-1) 
198 173 154 195 183 

ʆʨʛʘʥʩʢʠ(mg l-1) 105 89 78 108 97 

ʅʝʦʨʛʘʥʩʢʠ(mg l-1) 93 84 76 87 86 

 

ʊʘʙʝʣʘ 4. ʌʠʟʠʯʢʦ ʭʝʤʠʩʢʠ ʧʘʨʘʤʝʪʨʠ ʚʦ ʚʝʨʪʠʢʘʣʝʥ ʧʨʦʬʠʣ ʎʝʥʪʨʘʣʥʘ ʊʦʯʢʘ, ʝʩʝʥ 2023 

ʛ. 

ʃʆʂɸʃʀʊɽʊ 

 

ʇɸʈɸʄɽʊɸʈ 

ʎʝʥʪʨʘʣʥʘ 

0ʤ 
ʎʝʥʪʨʘʣʥʘ 

5ʤ 

ʎʝʥʪʨʘʣʥʘ 

15ʤ 

ʇʨʦʼʠʨʥʦʩʪ (m) 3,1 
ʊʝʤʧʝʨʘʪʫʨʘ (ʦʉ) 12.2 11.6 11.5 
ɹʦʿʘ mg l-1Pt 10 10 10 

ɽʣʝʢʪʨʦʩʧʨʦʚʦʜʣʠʚʦʩʪ 

(mS cm-1) 
207 207 209 

pH 8.38 8.35 8.35 
ʄʘʪʥʦʩʪ (NTU) 4.2 4.3 4.2 
ɺʢʫʧʥʘ ʘʣʢʘʣʥʦʩʪ 

(mgl-1CaCO3) 
116 111 115 

ʉʫʩʧʝʥʜʠʨʘʥʠ ʤʘʪʝʨʠʠ 

(mg l-1) 

10,5 
11,5 10 

ʆʨʛʘʥʩʢʠ (mg l-1) 5,5 7 6,5 

ʅʝʦʨʛʘʥʩʢʠ (mg l-1) 5,0 4,5 3,5 

ʉʫʚ ʦʩʪʘʪʦʢ ʧʦʩʣʝ 

ʠʩʧʘʨʫʚʘˁʝ   (mg l-1) 

167 
182 187 

ʆʨʛʘʥʩʢʠ(mg l-1) 79 97 98 

ʅʝʦʨʛʘʥʩʢʠ(mg l-1) 88 85 89 

 



ʅʘʿʥʠʩʢʠ ʜʦʙʠʝʥʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʚʦʜʘʪʘ ʟʘ ʚʨʝʤʝ ʥʘ ʝʩʝʥʩʢʠʦʪ 

ʧʝʨʠʦʜ ʨʝʛʠʩʪʨʠʨʘʥʠ ʩʝ ʚʦ ʨʝʢʠʪʝ, ʢʦʠ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʧʨʦʪʦʯʥʠ ʝʢʦʩʠʩʪʝʤʠ ʠ ʩʝ 

ʧʣʘʥʠʥʩʢʠ ʨʝʢʠ. ʇʦʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʩʝ ʝʚʠʜʝʥʪʠʨʘʥʠ ʚʦ ʝʟʝʨʩʢʠʦʪ 

ʧʦʿʘʩ ʢʦʿ ʝ ʥʘʿʙʣʠʩʢʫ ʜʦ ʙʨʝʛʦʪ ʥʘ ʝʟʝʨʦʪʦ, ʧʦʨʘʜʠ ʤʘʣʘʪʘ ʜʣʘʙʦʯʠʥʘ ʠ ʙʨʟʦʪʦ ʟʘʛʨʝʚʘˁʝ 

ʥʘ ʚʦʜʘʪʘ, ʢʘʢʦ ʠ ʧʦʚʨʰʠʥʩʢʘʪʘ ʚʦʜʘ ʦʜ ʮʝʥʪʨʘʣʥʘʪʘ ʪʦʯʢʘ ʥʘ ʜʝʬʠʥʠʨʘʥʠʦʪ ʚʝʨʪʠʢʘʣʝʥ 

ʧʨʦʬʠʣ. ɹʦʿʘʪʘ ʥʘ ʚʦʜʘʪʘ ʚʦ ʣʦʢʘʣʠʪʝʪʠʪʝ ʦʜ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ, 

ʢʘʢʦ ʠ ʚʦ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʢʘʿ ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ ʟʘ ʚʨʝʤʝ ʥʘ ʠʩʪʨʘʞʫʚʘʥʠʦʪ 

ʧʝʨʠʦʜ ʩʝ ʜʚʠʞʠ ʦʜ 5-10 mg l-1 Pt. ɿʥʘʯʠʪʝʣʥʦ ʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʙʦʿʘʪʘ ʥʘ ʚʦʜʘʪʘ ʩʝ 

ʨʝʛʠʩʪʨʠʨʘʥʠ ʚʦ ʨʝʢʠʪʝ, ʘ ʧʦʩʝʙʥʦ ʚʦ ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ ʧʫʤʧʘ 35 mg l-1 Pt ʠ 

ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʨʘʥʘ 60-70 mg l-1 Pt. ʉʧʦʨʝʜ ʋʨʝʜʙʘʪʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ (ʉʣ. 

ʚʝʩʥʠʢ ʥʘ ʈʄ ʙʨ. 18/99) ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʜʦʙʠʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʩʫʩʧʝʥʜʠʨʘʥʠʪʝ ʤʘʪʝʨʠʠ, 

ʚʦʜʘʪʘ ʦʜ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ (ʨʝʢʠ, ʣʠʪʦʨʘʣʥʘ ʟʦʥʘ ʠ ʚʝʨʪʠʢʘʣʥʠ ʧʨʦʬʠʣʠ ʢʘʿ 

ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ) ʛʝʥʝʨʘʣʥʦ ʧʨʠʧʘʺʘ ʚʦ I-II ʢʣʘʩʘ. ɺʨʝʜʥʦʩʪʠʪʝ ʟʘ ʩʫʚʠʦʪ ʦʩʪʘʪʦʢ 

ʧʦʩʣʝ ʠʩʧʘʨʫʚʘˁʝ ʩʝ ʚʦ ʛʨʘʥʠʮʠʪʝ ʢʦʠ ʫʢʘʞʫʚʘʘʪ ʥʘ  ʢʚʘʣʠʪʝʪ ʥʘ ʚʦʜʘ ʦʜ I ʢʣʘʩʘ. 

ʇʦʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʤʘʪʥʦʩʪʘ (ʤʘʢʩʠʤʘʣʥʘ ʚʨʝʜʥʦʩʪ ʝʚʠʜʝʥʪʠʨʘʥʘ ʚʦ ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ 

ʙʨʘʥʘ ʠʟʥʝʩʫʚʘ 25,2 mg l-1), ʩʫʩʧʝʥʜʠʨʘʥʠʪʝ ʤʘʪʝʨʠʠ (ʤʘʢʩʠʤʘʣʥʘ ʚʨʝʜʥʦʩʪ ʝʚʠʜʝʥʪʠʨʘʥʘ 

ʚʦ ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʨʘʥʘ ʠʟʥʝʩʫʚʘ 34 mg l-1) ʠ ʚʢʫʧʥʠʦʪ ʦʩʪʘʪʦʢ ʧʦʩʣʝ ʠʩʧʘʨʫʚʘˁʝ 

(ʤʘʢʩʠʤʘʣʥʘ ʚʨʝʜʥʦʩʪ ʝʚʠʜʝʥʪʠʨʘʥʘ ʚʦ ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʨʘʥʘ ʠʟʥʝʩʫʚʘ 248 mg l-1) ʟʘ 

ʚʨʝʤʝ ʥʘ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʢʘʤʧʘˁʠ ʩʝ ʜʦʣʞʘʪ ʧʨʝʜ ʩʝ ʥʘ ʩʦʩʪʘʚʦʪ ʥʘ ʧʦʜʣʦʛʘʪʘ.   

ʂʠʩʣʦʨʦʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʧʨʝʪʩʪʘʚʝʥʠ ʩʝ ʩʦ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʨʘʩʪʚʦʨʝʥ 

ʢʠʩʣʦʨʦʜ, ʙʠʦʭʝʤʠʩʢʘʪʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʢʠʩʣʦʨʦʜ ʟʘ ʧʝʪ ʜʝʥʘ ʠ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ 

ʢʘʣʠʫʤ ʧʝʨʤʘʥʛʘʥʘʪ ʧʦʪʨʝʙʝʥ ʟʘ ʦʢʩʠʜʘʮʠʿʘ ʥʘ ʦʨʛʘʥʩʢʠʪʝ ʤʘʪʝʨʠʠ ʧʨʠʩʫʪʥʠ ʚʦ ʚʦʜʥʠʦʪ 

ʝʢʦʩʠʩʪʝʤ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʨʘʩʪʚʦʨʝʥ ʢʠʩʣʦʨʦʜ ʚʦ ʘʥʘʣʠʟʠʨʘʥʠʪʝ 

ʧʨʠʤʝʨʦʮʠ ʚʦʜʘ ʦʜ ʨʝʢʠʪʝ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʛʨʘʬʠʯʢʠ ʥʘ ʩʣʠʢʘ 1, ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ 

ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʩʣʠʢʘ 2, ʜʦʜʝʢʘ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʂʘʟʘʥ ʠ 

ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ, ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʥʘ ʩʣʠʢʘ 3. 

 
ʉʣʠʢʘ 1. ɺʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʨʘʩʪʚʦʨʝʥ ʢʠʩʣʦʨʦʜ ʚʦ ʨʝʢʠʪʝ 
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ʉʣʠʢʘ 2. ɺʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʨʘʩʪʚʦʨʝʥ ʢʠʩʣʦʨʦʜ ʚʦ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 

 

 
ʉʣʠʢʘ 3. ɺʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʨʘʩʪʚʦʨʝʥ ʢʠʩʣʦʨʦʜ ʚʦ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʢʘʿ 

ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 

 

ɼʦʙʠʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʦʚʦʿ ʧʘʨʘʤʝʪʘʨ ʟʘ ʚʨʝʤʝ ʥʘ ʠʩʪʨʘʞʫʚʘʥʠʦʪ ʧʨʦʣʝʪʝʥ 

ʧʝʨʠʦʜ, ʫʢʘʞʫʚʘʘʪ ʥʘ ʜʦʙʨʘ ʩʥʘʙʜʝʥʦʩʪ ʩʦ ʢʠʩʣʦʨʦʜ ʚʦ ʩʠʪʝ ʜʝʬʠʥʠʨʘʥʠ ʣʦʢʘʣʠʪʝʪʠ ʦʜ 

ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ, ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʢʘʿ ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ ʠ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ 

ʦʜ ʂʨʘʥʩʢʘ ʠ ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ. ɺʨʝʜʥʦʩʪʠʪʝ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʨʘʩʪʚʦʨʝʥ ʢʠʩʣʦʨʦʜ 

ʩʝ ʧʦʚʠʩʦʢʠ ʦʜ 8 mgl-1 O2, ʰʪʦ ʩʧʦʨʝʜ ʋʨʝʜʙʘʪʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ (ʉʣ. ʚʝʩʥʠʢ 

ʥʘ ʈʄ ʙʨ. 18/99), ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʦʚʦʿ ʧʘʨʘʤʝʪʘʨ ʫʢʘʞʫʚʘ ʥʘ ʢʚʘʣʠʪʝʪ ʥʘ ʚʦʜʘ ʦʜ I ʢʣʘʩʘ. 

ʀʩʢʣʫʯʦʢ ʦʜ ʚʘʢʚʘʪʘ ʩʦʩʪʦʿʙʘ ʝ ʟʘʙʝʣʝʞʘʥ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠ ʦʜ ɻʦʣʝʤʘ 

ʈʝʢʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ ʧʫʤʧʘ ʈʝʩʝʥ ʠ ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʨʘʥʘ. ʉʦʩʪʦʿʙʘʪʘ ʢʘʿ ʦʚʠʝ ʣʦʢʘʣʠʪʝʪʠ 
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ʝ ʘʣʘʨʤʘʥʪʥʘ, ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʨʘʩʪʚʦʨʝʥ ʢʠʩʣʦʨʦʜ ʩʝ ʤʥʦʛʫ ʥʠʩʢʠ, ʧʦʜ 2 mgl-1 O2, 

ʰʪʦ ʟʥʘʯʠ V ʢʣʘʩʘ ʩʧʦʨʝʜ ʋʨʝʜʙʘʪʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ (ʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄ ʙʨ. 

18/99), ʦʜʥʦʩʥʦ ʙʝʟ ʢʠʩʣʦʨʦʜʥʠ ʫʩʣʦʚʠ ʚʦ ʦʚʦʿ ʨʝʯʝʥ ʩʠʩʪʝʤ.  

ʉʦʜʨʞʠʥʘʪʘ ʥʘ ʨʘʩʪʚʦʨʝʥʠʪʝ ʙʠʦʨʘʟʛʨʘʜʣʠʚʠ ʦʨʛʘʥʩʢʠ ʤʘʪʝʨʠʠ ʚʦ ʚʦʜʘʪʘ ʩʝ 

ʧʨʝʪʩʪʘʚʝʥʠ ʢʘʢʦ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʂʄnʆ4 ʧʦʪʨʝʙʝʥ ʟʘ ʦʢʩʠʜʘʮʠʿʘ ʥʘ ʦʨʛʘʥʩʢʠʪʝ 

ʤʘʪʝʨʠʠ ʧʨʠʩʫʪʥʠ ʚʦ ʚʦʜʥʠʦʪ ʝʢʦʩʠʩʪʝʤ. ɺʨʝʜʥʦʩʪʠʪʝ ʟʘ ʦʚʦʿ ʧʘʨʘʤʝʪʘʨ ʚʦ 

ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʛʨʘʬʠʯʢʠ ʥʘ: ʩʣʠʢʘ 4 ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ 

ʢʦʣʝʢʮʠʦʥʠʨʘʥʠ ʦʜ ʨʝʢʠʪʝ, ʩʣʠʢʘ 5 ʟʘ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʠ ʩʣʠʢʘ 6 ʟʘ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʦʜ ʣʦʢʘʣʠʪʝʪʠʪʝ ʂʘʟʘʥ ʠ 

ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ. 

ɼʦʙʠʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʦʨʛʘʥʩʢʠ ʤʘʪʝʨʠʠ (ʧʨʝʪʩʪʘʚʝʥʠ ʢʘʢʦ 

ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ KMnO4) ʠʤʘʘʪ ʟʥʘʯʠʪʝʣʥʦ ʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ ʚʦ ʩʠʪʝ ʠʩʪʨʘʞʫʚʘʥʠ 

ʤʝʨʥʠ ʤʝʩʪʘ. ʇʦʩʝʙʥʦ ʝʢʩʪʨʝʤʥʦ ʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ ʩʝ ʝʚʠʜʝʥʪʠʨʘʥʠ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ 

ʢʦʣʝʢʮʠʦʥʠʨʘʥʠ ʦʜ ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ ʧʫʤʧʘ  (238,77 mgl-1 O2) ʠ ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ 

ʙʨʘʥʘ (108,9 mgl-1 O2), ʰʪʦ ʫʢʘʞʫʚʘ ʥʘ ʩʠʣʥʦʪʦ ʘʥʪʨʦʧʦʛʝʥʦ ʚʣʠʿʘʥʠʝ ʚʨʟ ʦʚʘʘ ʨʝʢʘ ʠ 

ʦʪʦʚʘʨʫʚʘˁʝʪʦ ʥʘ ʨʝʢʘʪʘ ʩʦ ʦʨʛʘʥʩʢʠ ʤʘʪʝʨʠʠ. ɺʨʝʜʥʦʩʪʠʪʝ ʚʦ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ, ʢʘʢʦ ʠ ʚʦ ʚʝʨʪʠʢʘʣʥʠʦʪ ʧʨʦʬʠʣ ʢʘʿ ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ ʩʝ 

ʧʦʚʠʩʦʢʠ ʦʜ 10 mgl-1 O2 , ʰʪʦ ʩʧʦʨʝʜ ʋʨʝʜʙʘʪʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʚʦʜʠ, ʢʚʘʣʠʪʝʪʦʪ ʥʘ 

ʚʦʜʘʪʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʦʚʦʿ ʧʘʨʘʤʝʪʘʨ ʚʦ ʠʩʪʨʘʞʫʚʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʧʨʠʧʘʺʘ ʛʝʥʝʨʘʣʥʦ ʚʦ 

IV ʢʣʘʩʘ. ɻʝʥʝʨʘʣʥʦ, ʚʘʢʘ ʜʦʙʠʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʫʢʘʞʫʚʘʘʘʪ ʥʘ ʩʠʣʥʦ ʘʥʪʨʦʧʦʛʝʥʦ 

ʚʣʠʿʘʥʠʝ ʧʦʩʝʙʥʦ ʚʨʟ ʨʝʢʠʪʝ, ʢʦʝ ʩʝ ʦʜʨʘʟʫʚʘ ʠ ʚʦ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ 

ɽʟʝʨʦ (ʧʦʩʝʙʥʦ ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʨʝʯʥʠʪʝ ʫʩʪʠʿʘ), ʰʪʦ ʜʦʚʝʜʫʚʘ ʜʦ ʠʥʪʝʥʟʠʚʥʦ ʦʨʛʘʥʩʢʦ 

ʦʧʪʝʨʝʪʫʚʘˁʝ ʚʦ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʤʝʨʥʠ ʤʝʩʪʘ. ɺʘʢʚʘʪʘ ʩʦʩʪʦʿʙʘ ʚʦ ʛʦʣʝʤʘ ʤʝʨʘ ʩʝ 

ʦʜʨʘʟʫʚʘ ʠ ʚʨʟ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʚʦ ʮʝʣʠʥʘ ʢʦʝ ʩʝ ʧʦʢʘʞʫʚʘ ʩʦ ʚʨʝʜʥʦʩʪʠʪʝ ʜʦʙʠʝʥʠ 

ʠ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʢʘʿ ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ.   

 
ʉʣʠʢʘ 4. ɺʨʝʜʥʦʩʪʠ ʟʘ ʦʨʛʘʥʩʢʠʪʝ ʤʘʪʝʨʠʠ ʢʘʢʦ ʧʝʨʤʘʥʛʘʥʘʪʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʚʦ ʚʦʜʘʪʘ ʦʜ 

ʨʝʢʠʪʝ 
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ʝʩʝʥ 2023

2,51-5,0 mg/l II 

ʢʣʘʩʘ

< 2,5 mg/l I ʢʣʘʩʘ

5,01-10,0 mg/l III 

ʢʣʘʩʘ

10,01-20,0 mg/l

IV ʢʣʘʩʘ

238,77 108,9



 
ʉʣʠʢʘ 5. ɺʨʝʜʥʦʩʪʠ ʟʘ ʦʨʛʘʥʩʢʠʪʝ ʤʘʪʝʨʠʠ ʢʘʢʦ ʧʝʨʤʘʥʛʘʥʘʪʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ  ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ 

ʦʜ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 

 
ʉʣʠʢʘ 6. ɺʨʝʜʥʦʩʪʠ ʟʘ ʦʨʛʘʥʩʢʠʪʝ ʤʘʪʝʨʠʠ ʢʘʢʦ ʧʝʨʤʘʥʛʘʥʘʪʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ  ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ 

ʦʜ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʢʘʿ ʣʦʢʘʣʠʪʝʪʠʪʝ ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ 

 

 ɹʠʦʭʝʤʠʩʢʘʪʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʢʠʩʣʦʨʦʜ ʟʘ ʧʝʪ ʜʝʥʘ, ʧʨʝʪʩʪʘʚʫʚʘ ʠʥʜʠʢʘʪʦʨ 

ʥʘ ʦʨʛʘʥʩʢʦʪʦ ʟʘʛʘʜʫʚʘˁʝ ʚʦ ʚʦʜʥʠʪʝ ʝʢʦʩʠʩʪʝʤʠ.  

 ɺʨʝʜʥʦʩʪʠʪʝ ʟʘ ɹʇʂ5 ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʨʝʢʠʪʝ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʚʦ ʪʘʙʝʣʘ 5. 

 

ʊʘʙʝʣʘ 5. ɺʨʝʜʥʦʩʪʠ ʟʘ ʙʠʦʭʝʤʠʩʢʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʢʠʩʣʦʨʦʜ ʚʦ ʨʝʢʠʪʝ, ʝʩʝʥ 2023 

 ɻʦʣʝʤʘ 

ʨʝʢʘ ʙʝʥʟ. 

ʂʨʘʥʩʢʘ 

ʈʝʢʘ 

ɹʨʘʿʯʠʥʩʢʘ 

ʈʝʢʘ 

ɻʦʣʝʤʘ ʈʝʢʘ 

ʢʘʿ ʙʨʘʥʘ 

ɹʠʦʭʝʤʠʩʢʘ ʧʦʪʨʦʰʫʚʘʯʢʘ 

ʥʘ ʢʠʩʣʦʨʦʜ mgl-1O2) 

ʇʦʪʨʦʰʝʥʦ 

ʮʝʣʦʩʥʦ 

2,521 0,676 ʇʦʪʨʦʰʝʥʦ 

ʮʝʣʦʩʥʦ 
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2,51-5,0 mg/l

II ʢʣʘʩʘ

< 2,5 mg/l

I ʢʣʘʩʘ

5,01-10,0 mg/l

III ʢʣʘʩʘ

10,01-20,0 mg/l

IV ʢʣʘʩʘ

0

2

4

6

8

10

12

14

16

18

20

ʂʘʟʘʥ 0ʤ ʂʘʟʘʥ 7ʤ ʂʘʟʘʥ 15ʤ ʂʘʟʘʥ 25ʤ ʂʘʟʘʥ 

ʠʥʪʝʛʨʠʨʘʥʘ

ʎʝʥʪʨʘʣʥʘ 

0ʤ

ʎʝʥʪʨʘʣʥʘ 

5ʤ

ʎʝʥʪʨʘʣʥʘ 

15ʤ

ʆ
ʨ
ʛ
ʘ
ʥ
ʩ
ʢ
ʠ
 
ʤ
ʘ
ʪ
ʝ
ʨ
ʠ
ʠ
 

m
g

 l
-1

K
M

n
O

4

ʇʦʪʨʦʰʫʚʘʯʢʘ ʥʘ KMnO 4

ʝʩʝʥ 2023

2,51-5,0 mg/l
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< 2,5 mg/l

I ʢʣʘʩʘ

5,01-10,0 mg/l

III ʢʣʘʩʘ

10,01-20,0 mg/l

IV ʢʣʘʩʘ



 ɺʨʝʜʥʦʩʪʠʪʝ ʟʘ ɹʇʂ5 ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ 

ɽʟʝʨʦ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʛʨʘʬʠʯʢʠ ʥʘ ʩʣʠʢʘ 7, ʜʦʜʝʢʘ ʥʘ ʛʨʘʬʠʢʦʪ ʥʘ ʩʣʠʢʘ 8 ʜʘʜʝʥʠ ʩʝ 

ʚʨʝʜʥʦʩʪʠʪʝ ʟʘ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʦʜ ʣʦʢʘʣʠʪʝʪʠʪʝ ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ. 

 
ʉʣʠʢʘ 7. ɺʨʝʜʥʦʩʪʠ ʟʘ ʙʠʦʭʝʤʠʩʢʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʢʠʩʣʦʨʦʜ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʣʠʪʦʨʘʣʥʘʪʘ 

ʟʦʥʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 

 

 
ʉʣʠʢʘ 8. ɺʨʝʜʥʦʩʪʠ ʟʘ ʙʠʦʭʝʤʠʩʢʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʢʠʩʣʦʨʦʜ ʚʦ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʢʘʿ 

ʣʦʢʘʣʠʪʝʪʠʪʝ ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ 

 

ɺʨʝʜʥʦʩʪʠʪʝ ʜʦʙʠʝʥʠ ʟʘ ʙʠʦʭʝʤʠʩʢʘʪʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʢʠʩʣʦʨʦʜ ʩʝ ʚʦ 

ʢʦʨʝʣʘʮʠʿʘ ʩʦ ʚʨʝʜʥʦʩʪʠʪʝ ʟʘ ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʦʨʛʘʥʩʢʠʪʝ ʙʠʦʨʘʟʛʨʘʜʣʠʚʠ ʤʘʪʝʨʠʠ. ɺʨʟ 

ʦʩʥʦʚʘ ʥʘ ʜʦʙʠʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʚʦ ʨʝʢʠʪʝ (ʂʨʘʥʩʢʘ ʠ ɹʨʘʿʯʠʥʩʢʘ), ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʠ 

ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʢʘʿ ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ, ʤʦʞʝʤʝ ʜʘ ʢʦʥʩʪʘʪʠʨʘʤʝ ʜʝʢʘ 

ʩʧʦʨʝʜ ʋʨʝʜʙʘʪʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʚʦʜʠ ʛʝʥʝʨʘʣʥʦ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʧʨʠʧʘʺʘ ʚʦ I-

II ʢʣʘʩʘ. ɺʦ ʧʨʠʤʝʨʦʮʠʪʝ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠ ʦʜ  ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ ʧʫʤʧʘ ʠ ɻʦʣʝʤʘ 

ʈʝʢʘ ʢʘʿ ʙʨʘʥʘ ʨʝʛʠʩʪʨʠʨʘʥʘ ʝ ʮʝʣʦʩʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʢʠʩʣʦʨʦʜʦʪ ʟʘ ʨʘʟʛʨʘʜʫʚʘˁʝ ʥʘ 
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ʦʨʛʘʥʩʢʠʪʝ ʙʠʦʨʘʟʛʨʘʜʣʠʚʠ ʤʘʪʝʨʠʠ ʦʜ ʩʪʨʘʥʘ ʥʘ ʙʘʢʪʝʨʠʠʪʝ, ʦʜʥʦʩʥʦ ʠʤʘʤʝ ʩʣʫʯʘʿ ʥʘ 

ʙʝʟʢʠʩʣʦʨʦʜʥʠ ʦʜʥʦʩʥʦ ʘʥʦʢʩʠʯʥʠ ʫʩʣʦʚʠ. 

 ʇʨʦʮʝʥʢʘʪʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʚʦ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʩʝ ʦʜʨʝʜʫʚʘ 

ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ ʠ ʚʢʫʧʝʥ ʘʟʦʪ. ɼʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʜ 

ʘʥʘʣʠʟʠʪʝ ʫʢʘʞʫʚʘʘʪ ʥʘ ʧʨʠʩʫʩʪʚʦ ʥʘ ʘʟʦʪʥʠʪʝ ʬʦʨʤʠ ʚʦ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʧʨʠʤʝʨʦʮʠ ʚʦʜʘ 

ʠ ʪʦʘ ʥʠʪʨʘʪʝʥ, ʥʠʪʨʠʪʝʥ, ʘʤʦʥʠʿʘʯʝʥ ʠ ʘʟʦʪ ʧʦ Kjeldahl (ʦʨʛʘʥʩʢʠ ʘʟʦʪ). ɺʨʝʜʥʦʩʪʠʪʝ ʟʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʘʟʦʪʥʠʪʝ ʬʦʨʤʠ (ʥʠʪʨʠʪʝʥ, ʥʠʪʨʘʪʝʥ, ʘʤʦʥʠʿʘʯʝʥ ʠ ʘʟʦʪ ʧʦ ʂʿʝʣʜʘʭʣ) ʚʦ 

ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʨʝʢʠʪʝ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʚʦ ʪʘʙʝʣʘ 6, ʦʜ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʚʨʝʜʥʦʩʪʠʪʝ ʩʝ ʚʦ ʪʘʙʝʣʘ 

7, ʚʨʝʜʥʦʩʪʠʪʝ ʟʘ ʚʝʨʪʠʢʘʣʥʠʦʪ ʧʨʦʬʠʣ ʢʘʿ ʂʘʟʘʥ ʚʦ ʪʘʙʝʣʘ 8 ʠ ʟʘ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ ʚʦ ʪʘʙʝʣʘ 9. 

ʇʨʠʩʫʩʪʚʦʪʦ ʥʘ ʥʠʪʨʠʪʥʠʦʪ ʘʟʦʪ ʚʦ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʟʘ ʚʨʝʤʝ ʥʘ 

ʠʩʪʨʘʞʫʚʘʥʠʦʪ ʧʝʨʠʦʜ ʝ ʝʚʠʜʝʥʪʠʨʘʥ ʚʦ ʨʝʣʘʪʠʚʥʦ ʥʠʩʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʢʦʠ ʛʝʥʝʨʘʣʥʦ 

ʩʝ ʧʦʥʠʩʢʠ ʦʜ 2 ɛg l-1 NO2-N. ʇʨʠʩʫʩʪʚʦʪʦ ʥʘ ʘʤʦʥʠʿʘʯʥʠʦʪ ʘʟʦʪ ʝ ʟʘʙʝʣʝʞʘʥʦ ʚʦ 

ʟʥʘʯʠʪʝʣʥʦ ʚʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦ ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ ʧʫʤʧʘ (124,17 ɛg l-1 NH3-

N) ʠ ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʨʘʥʘ (52,854 ɛg l-1 NH3-N) ʠ ʚʦ ʧʦʛʦʣʝʤʠʪʝ ʜʣʘʙʦʯʠʥʠ ʦʜ 

ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ. ʇʨʠʩʫʩʪʚʦʪʦ ʥʘ ʘʤʦʥʠʿʘʯʝʥ ʘʟʦʪ  ʫʢʘʞʫʚʘ ʥʘ ʬʝʢʘʣʥʦ ʟʘʛʘʜʫʚʘˁʝ 

ʚʦ ʘʢʚʘʪʠʯʥʠʦʪ ʝʢʦʩʠʩʪʝʤ, ʧʦʪʦʯʥʦ ʠʟʚʦʨ ʥʘ ʬʝʢʘʣʥʠ ʢʦʤʧʦʥʝʥʪʠ ʢʦʠ ʜʦʩʧʝʚʘʘʪ ʚʦ 

ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʝʟʝʨʦʪʦ ʧʨʝʢʫ ʨʝʢʠʪʝ, ʘ ʧʨʝʜ ʩʝ ʧʦʨʘʜʠ ʥʝʨʝʰʝʥʠ ʢʦʤʫʥʘʣʥʠ 

ʧʨʘʰʘˁʘ ʚʦ ʠʩʪʨʘʞʫʚʘʥʠʦʪ ʨʝʛʠʦʥ. ɺʣʠʿʘʥʠʝʪʦ ʥʘ ʨʝʢʠʪʝ ʚʦ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʩʝ 

ʦʜʨʘʟʫʚʘ ʠ ʚʨʟ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʚʦ ʮʝʣʠʥʘ. 

 

ʊʘʙʝʣʘ 5. ɺʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʘʟʦʪʥʠʪʝ ʬʦʨʤʠ (ʥʠʪʨʠʪʝʥ, ʥʠʪʨʘʪʝʥ, ʘʤʦʥʠʿʘʯʝʥ ʠ 

ʘʟʦʪ ʧʦ Kjeldahl) ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʨʝʢʠʪʝ, ʝʩʝʥ 2023 

ʇʨʦʣʝʪ 2024 

 
ɻʦʣʝʤʘ ʈʝʢʘ 

ɹʝʥʟʠʥʩʢʘ 
ʂʨʘʥʩʢʘ ʈʝʢʘ 

ɹʨʘʿʯʠʥʩʢʘ 

ʈʝʢʘ 

ɻʦʣʝʤʘ ʈʝʢʘ 

ʢʘʿ ʙʨʘʥʘ 

NO2-N (ɛg l-1) 13.695 2.608 0.869 7.174 

NO3- N (ɛg l-1) 204.86 36.957 19.163 13.232 

N-NH3 (ɛg l-1) 124,17 ʅ.ʜ ʅ.ʜ 52,854 

TN Kjeldahl  (ɛg l-1) 1778.60 505.05 361.59 1350.73 

 

ʊʘʙʝʣʘ 6. ɺʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʘʟʦʪʥʠʪʝ ʬʦʨʤʠ (ʥʠʪʨʠʪʝʥ, ʥʠʪʨʘʪʝʥ, ʘʤʦʥʠʿʘʯʝʥ ʠ 

ʘʟʦʪ ʧʦ Kjeldahl) ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 

ʇʨʦʣʝʪ 2024 

 

ɼʦʣʥʦ 

ɼʫʧʝʥʠ 
ʅʘʢʦʣʝʮ ʂʨʘʥʠ ʉʣʠʚʥʠʮʘ ʇʨʝʪʦʨ ʉʪʝˁʝ ʆʪʝʰʝʚʦ 

NO2-N (ɛg l-1) 0.536 0.357 0.536 0.357 0.179 1.661 1.827 
NO3- N (ɛg l-1) 6.637 5.808 4.563 6.637 4.148 7.804 8.362 
N-NH3 (ɛg l-1) 21.616 15.789 31.067 15.751 10.796 ʅ.ʜ ʅ.ʜ 

TN Kjeldahl  (ɛg l-1) 103.95 629.73 739.74 666.98 76.226 1171.04 849.15 
 

ʊʘʙʝʣʘ 7. ɺʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʘʟʦʪʥʠʪʝ ʬʦʨʤʠ (ʥʠʪʨʠʪʝʥ, ʥʠʪʨʘʪʝʥ, ʘʤʦʥʠʿʘʯʝʥ ʠ 

ʘʟʦʪ ʧʦ Kjeldahl) ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʚʝʨʪʠʢʘʣʥʠʦʪ ʧʨʦʬʠʣ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 

ʇʨʦʣʝʪ 2024 

 
ʂʘʟʘʥ 0ʤ ʂʘʟʘʥ 7ʤ ʂʘʟʘʥ 15ʤ ʂʘʟʘʥ 25ʤ 

ʂʘʟʘʥ 

ʠʥʪʝʛʨʠʨʘʥʘ 

NO2-N (ɛg l-1) 1.992 1.661 1.494 1.661 1.494 
NO3- N (ɛg l-1) 20.068 7.247 6.689 5.574 7.804 
N-NH3 (ɛg l-1) 9.249 39.37 37.812 7.399 27.174 

TN Kjeldahl  (ɛg l-1) 673.32 623.44 646.57 585.93 690.97 

 



ʊʘʙʝʣʘ 8. ɺʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʥʠʪʨʘʪʝʥ ʘʟʦʪ ʚʦ ʚʝʨʪʠʢʘʣʥʠʦʪ ʧʨʦʬʠʣ 

 

ʇʨʦʣʝʪ 2024 

 

ʎʝʥʪʨʘʣʥʘ 

0,5ʤ 

ʎʝʥʪʨʘʣʥʘ 7ʤ ʎʝʥʪʨʘʣʥʘ 

15ʤ 

NO2-N (ɛg l-1) 1.992 1.328 1.494 

NO3- N (ɛg l-1) 10.592 6.689 7.247 
N-NH3 (ɛg l-1) ʅ.ʜ 9.249 10.637 

TN Kjeldahl  (ɛg l-1) 944.41 631.50 1151.36 
 

ɼʦʙʠʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʚʢʫʧʝʥ ʘʟʦʪ (ʧʨʝʪʩʪʘʚʝʥ ʢʘʢʦ ʟʙʠʨ ʥʘ 

ʦʨʛʘʥʩʢʠʪʝ ʠ ʥʝʦʨʛʘʥʩʢʠʪʝ ʘʟʦʪʥʠ ʬʦʨʤʠ), ʚʦ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʈʝʢʠ, ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ 

ʛʨʘʬʠʯʢʠ ʥʘ ʩʣʠʢʘ 9, ʟʘ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʩʣʠʢʘ 10, ʜʦʜʝʢʘ ʟʘ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ 

ʢʘʿ ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ, ʥʘ ʩʣʠʢʘ 11. 

 
ʉʣʠʢʘ 9. ɺʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʚʢʫʧʝʥ ʘʟʦʪ ʚʦ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʨʝʢʠ 

 
ʉʣʠʢʘ 10. ɺʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʚʢʫʧʝʥ ʘʟʦʪ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ 
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ʉʣʠʢʘ 11. ɺʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʚʢʫʧʝʥ ʘʟʦʪ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʚʝʨʪʠʢʘʣʥʠʪʝ 

ʧʨʦʬʠʣʠ ʢʘʿ ʣʦʢʘʣʠʪʝʪʠʪʝ ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ 

 

ʆʜ ʜʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʤʦʞʝ ʜʘ ʩʝ ʢʦʥʩʪʘʪʠʨʘ ʜʝʢʘ ʟʘ ʚʨʝʤʝ ʥʘ ʠʩʪʨʘʞʫʚʘʥʠʦʪ 

ʧʝʨʠʦʜ, ʥʘʿʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʚʢʫʧʥʠʦʪ ʘʟʦʪ ʩʝ ʝʚʠʜʝʥʪʠʨʘʥʠ ʚʦ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʨʝʢʠ 

ʦʜ ʧʨʝʩʧʘʥʩʢʦʪʦ ʩʣʠʚʥʦ ʧʦʜʨʘʯʿʝ, ʩʦ ʤʘʢʩʠʤʘʣʥʘʪʘ ʚʨʝʜʥʦʩʪ ʝʚʠʜʝʥʪʠʨʘʥʘ ʚʦ ɻʦʣʝʤʘ 

ʈʝʢʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ ʧʫʤʧʘ ʢʦʿʘ ʠʟʥʝʩʫʚʘ 2038,36 ɛg l-1 TN. ʉʧʦʨʝʜ ʋʨʝʜʙʘʪʘ ʟʘ 

ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʚʦʜʠ, ʚʦʜʘʪʘ ʚʦ ʂʨʘʥʩʢʘ ʠ ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ ʨʝʢʠʪʝ ʩʝ ʜʚʠʞʠ ʚʦ 

ʛʨʘʥʠʮʠʪʝ II-III ʢʣʘʩʘ, ʩʦ ʠʩʢʣʫʯʦʢ ʥʘ ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ ʧʫʤʧʘ ʠ ɻʦʣʝʤʘ ʈʝʢʘ 

ʢʘʿ ʙʨʘʥʘ, ʢʘʜʝ ʠʤʘʤʝ ʧʨʝʤʠʥ ʚʦ IV ʢʣʘʩʘ. 

 ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʚʢʫʧʝʥ ʘʟʦʪ ʩʧʦʨʝʜ ʋʨʝʜʙʘʪʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ 

ʥʘ ʚʦʜʠ, ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʦʜ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʚʦ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ 

ʫʢʘʞʫʚʘ ʛʝʥʝʨʘʣʥʦ ʥʘ ʢʚʘʣʠʪʝʪ ʥʘ ʚʦʜʘ ʦʜ III ʠ IV ʢʣʘʩʘ. ʀʩʢʣʫʯʦʢ ʦʜ ʚʘʢʚʘʪʘ ʩʦʩʪʦʿʙʘ ʝ 

ʨʝʛʠʩʪʨʠʨʘʥ ʚʦ ʣʠʪʦʨʘʣʦʪ ʉʪʝˁʝ (1181,04 ɛg l-1 TN) ʠ ʆʪʝʰʝʚʦ (859,15 ɛg l-1 TN), ʢʘʜʝ ʩʝ 

ʝʚʠʜʝʥʪʠʨʘʥʠ ʟʥʘʯʠʪʝʣʥʦ ʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʚʢʫʧʝʥ ʘʟʦʪ.  

ɺʨʝʜʥʦʩʪʠʪʝ ʟʘ ʦʚʦʿ ʥʫʪʨʠʝʥʪ ʨʝʛʠʩʪʨʠʨʘʥʠ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ 

ʥʘ ʝʟʝʨʦʪʦ, ʢʘʿ ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ ʛʝʥʝʨʘʣʥʦ ʩʧʦʨʝʜ ʋʨʝʜʙʘʪʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ 

ʚʦʜʠʪʝ ʧʨʠʧʘʺʘʘʪ ʚʦ IV ʢʣʘʩʘ. ʄʘʢʩʠʤʘʣʥʘʪʘ ʚʨʝʜʥʦʩʪ ʝ ʝʚʠʜʝʥʪʠʨʘʥʘ ʚʦ ʎʝʥʪʨʘʣʥʘ 

ʪʦʯʢʘ ʥʘ ʜʣʘʙʦʯʠʥʘ ʦʜ 15 ʤʝʪʨʠ (1261,36 ɛg l-1 TN). ɼʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʚʦ 

ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʫʢʘʞʫʚʘʘʪ ʥʘ ʟʛʦʣʝʤʝʥʦ ʥʫʪʨʠʝʥʪʥʦ ʦʧʪʦʚʘʨʫʚʘˁʝ. 

ɼʦʙʠʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ 

ʛʨʘʬʠʯʢʠ ʥʘ ʩʣʠʢʠʪʝ: ʉʣ.12 ʟʘ ʧʨʠʤʝʨʦʮʠʪʝ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠ ʦʜ ʨʝʢʠʪʝ, ʉʣ.13 ʟʘ 

ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʝʟʝʨʦʪʦ ʠ ʉʣ.14 ʟʘ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʢʘʿ ʂʘʟʘʥ 

ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ.  
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ʉʣʠʢʘ 12. ʂʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ ʚʦ ʨʝʢʠʪʝ 

(ʋʨʝʜʙʘ ʟʘ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ (ʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄ ʙʨ. 18/99) 

 

ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʘʥʘʣʠʟʠʨʘʥʠʪʝ ʧʨʠʤʝʨʦʮʠ ʚʦʜʘ ʤʦʞʝ ʜʘ ʩʝ ʢʦʥʩʪʘʪʠʨʘ ʜʝʢʘ 

ʟʥʘʯʠʪʝʣʥʦ ʚʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ, ʟʘ ʚʨʝʤʝ ʥʘ ʝʩʝʥʩʢʠʦʪ ʧʝʨʠʦʜ ʩʝ 

ʝʚʠʜʝʥʪʠʨʘʥʠ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʨʝʢʠʪʝ ʠ ʪʦʘ ʟʘ ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ ʧʫʤʧʘ 

(103,85 ɛg l-1 TP) ʠ ʂʨʘʥʩʢʘ ʈʝʢʘ (86,25 ɛg l-1 TP). ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʫʨʝʜʙʘʪʘ ʟʘ 

ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ, ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʚʦ ʨʝʢʠʪʝ ʦʜ ʩʣʠʚʥʦʪʦ ʧʦʜʨʘʯʿʝ ʥʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʧʨʠʧʘʺʘ ʚʦ IV ʢʣʘʩʘ. ʄʘʢʩʠʤʘʣʥʘʪʘ ʚʨʝʜʥʦʩʪ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ 

ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʝ ʝʚʠʜʝʥʪʠʨʘʥʘ ʚʦ ʣʦʢʘʣʠʪʝʪʦʪ ʇʨʝʪʦʨ, ʰʪʦ 

ʫʢʘʞʫʚʘ ʥʘ ʛʦʣʝʤʦʪʦ ʚʣʠʿʘʥʠʝ ʥʘ ɻʦʣʝʤʘ ʈʝʢʘ ʚʨʟ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʚʦ ʣʠʪʦʨʘʣʥʘʪʘ 

ʟʦʥʘ ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʥʝʿʟʠʥʦʪʦ ʫʩʪʠʝ.  

 
ʉʣʠʢʘ 13. ʂʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ ʚʦ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 

(ʋʨʝʜʙʘ ʟʘ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ (ʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄ ʙʨ. 18/99) 
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ʉʣʠʢʘ 14. ʂʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ 

ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ï ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ (ʋʨʝʜʙʘ ʟʘ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ (ʉʣ. 

ʚʝʩʥʠʢ ʥʘ ʈʄ ʙʨ. 18/99) 

 

ɺʨʝʜʥʦʩʪʠʪʝ ʟʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʠ 

ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʢʘʿ ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ ʩʧʦʨʝʜ ʋʨʝʜʙʘʪʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ 

ʥʘ ʚʦʜʠʪʝ ʧʨʠʧʘʺʘ ʛʝʥʝʨʘʣʥʦ ʚʦ IV ʢʣʘʩʘ, ʦʜʥʦʩʥʦ ʤʝʟʦʪʨʦʬʝʥ ʢʘʨʘʢʪʝʨ ʩʧʦʨʝʜ OECD 

ʢʣʘʩʠʬʠʢʘʮʠʿʘʪʘ (1982), ʰʪʦ ʝ ʧʨʠʢʘʞʘʥʦ ʛʨʘʬʠʯʢʠ ʥʘ ʩʣʠʢʠʪʝ 15 ʠ 16. ɺʨʝʜʥʦʩʪʘ 

ʝʚʠʜʝʥʪʠʨʘʥʘ ʟʘ ʣʦʢʘʣʠʪʝʪʦʪ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ ʥʘ ʜʣʘʙʦʯʠʥʘ ʦʜ 15 ʤʝʪʨʠ ʠʟʥʝʩʫʚʘ 45,88 

ɛg l-1 TP, ʰʪʦ ʚʦʝʜʥʦ ʧʨʝʪʩʪʘʚʫʚʘ ʠ ʤʘʢʩʠʤʘʣʥʘ ʚʨʝʜʥʦʩʪ ʝʚʠʜʝʥʪʠʨʘʥʘ ʟʘ ʚʝʨʪʠʢʘʣʥʠʪʝ 

ʧʨʦʬʠʣʠ.  

 
ʉʣʠʢʘ 15. ʂʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ ʚʦ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ (ʆɽʎɼ 

ʢʣʘʩʠʬʠʢʘʮʠʿʘ, 1982) 
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ɺʢʫʧʝʥ ʬʦʩʬʦʨ

10.0 -35 mg l-1 

ʤʝʟʦʪʨʦʬʥʘ

ʩʦʩʪʦʿʙʘ

<10.0 mg l-1

ʦʣʠʛʦʪʨʦʬʥʘ  

ʩʦʩʪʦʿʙʘ

>35 mg l-1 

ʝʫʪʨʦʬʥʘ 

ʩʦʩʪʦʿʙʘ



 
ʉʣʠʢʘ 16. ʂʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ ʚʦ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 

(ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ) (ʆɽʎɼ ʢʣʘʩʠʬʠʢʘʮʠʿʘ, 1982) 

 

ɿʘ ʜʘ ʩʝ ʧʨʦʮʝʥʠ ʢʚʘʥʪʠʪʘʪʠʚʥʦ ʪʨʦʬʠʯʢʘʪʘ ʩʦʩʪʦʿʙʘ, ʩʝ ʧʨʠʦʺʘ ʢʦʥ ʧʨʝʩʤʝʪʫʚʘˁʝ 

ʥʘ ʠʥʜʝʢʩ ʥʘ ʪʨʦʬʠʯʢʘ ʩʦʩʪʦʿʙʘ (Carlson, 1977). ʆʚʦʿ ʠʥʜʝʢʩ ʩʝ ʢʦʨʠʩʪʠ ʢʘʢʦ ʩʫʤʘʨʝʥ, 

ʙʨʟ ʠ ʠʥʜʠʢʘʪʠʚʝʥ ʧʘʨʘʤʝʪʘʨ ʟʘ ʧʨʦʮʝʥʢʘ ʥʘ ʪʨʦʬʠʯʢʘʪʘ ʩʦʩʪʦʿʙʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʪʝ 

ʘʢʚʘʪʠʯʥʠ ʝʢʦʩʠʩʪʝʤʠ. ʉʨʝʜʥʠʪʝ ʚʨʝʜʥʦʩʪʠʪʝ ʟʘ ʠʥʜʝʢʩʦʪ ʥʘ ʪʨʦʬʠʯʢʘ ʩʦʩʪʦʿʙʘ ʚʦ 

ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʠ ʮʝʥʪʨʘʣʥʘʪʘ ʪʦʯʢʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ, ʚʨʟ ʦʩʥʦʚʘ ʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ ʝ ʧʨʝʪʩʪʘʚʝʥ ʥʘ ʩʣʠʢʘ 18. 

ʉʧʦʨʝʜ ʜʦʙʠʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʠʥʜʝʢʩʦʪ ʥʘ ʪʨʦʬʠʯʢʘ ʩʦʩʪʦʿʙʘ (TSI) ʚʨʟ ʦʩʥʦʚʘ 

ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ, ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʚʦ ʜʝʬʠʥʠʨʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ 

ʧʨʠʧʘʺʘ ʚʦ ʤʝʟʦʪʨʦʬʥʦ ʠ ʤʝʟʦʪʨʦʬʥʦ-ʝʫʪʨʦʬʥʦ ʧʦʜʨʘʯʿʝ. ʀʩʢʣʫʯʦʢ ʦʜ ʚʘʢʚʘʪʘ ʩʦʩʪʦʿʙʘ 

ʝ ʟʘʙʝʣʝʞʘʥ ʚʦ ʣʦʢʘʣʠʪʝʪʦʪ ʇʨʝʪʦʨ, ʢʘʜʝ ʠʤʘʤʝ ʧʨʝʤʠʥ ʚʦ ʝʫʪʨʦʬʥʦ ʧʦʜʨʘʯʿʝ. 

 
ʉʣʠʢʘ 17. ʀʥʜʝʢʩ ʥʘ ʪʨʦʬʠʯʢʘ ʩʦʩʪʦʿʙʘ ʚʨʟ ʙʘʟʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ  
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10.0 -35 mg l-1 
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ʝʩʝʥ 2023

ʤʝʟʦʪʨʦʬʥʦ-

ʝʫʪʨʦʬʥʘ 50-60

ʤʝʟʦʪʨʦʬʥʘ

40-50



ɿʘʢʣʫʯʦʮʠ 
  

 ʆʜ ʠʟʚʨʰʝʥʠʪʝ ʘʥʘʣʠʟʠ ʟʘ ʚʨʝʤʝ ʥʘ ʝʩʝʥʩʢʠʦʪ ʧʝʨʠʦʜ ʤʦʞʝʤʝ ʜʘ ʟʘʢʣʫʯʠʤʝ ʜʝʢʘ 

ʩʝ ʜʦʙʠʝʥʠ ʟʥʘʯʠʪʝʣʥʦ ʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʦʨʛʘʥʩʢʠʪʝ 

ʙʠʦʨʘʟʛʨʘʜʣʠʚʠ ʤʘʪʝʨʠʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʚʢʫʧʝʥ ʘʟʦʪ ʠ ʚʢʫʧʝʥ ʬʦʩʬʦʨ ʚʦ 

ʧʨʠʤʝʨʦʮʠʪʝ ʚʦʜʘ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠ ʦʜ ʨʝʢʠʪʝ. ʇʦʩʝʙʥʦ ʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ, ʰʪʦ ʚʦʝʜʥʦ ʩʝ 

ʠ ʤʘʢʩʠʤʘʣʥʠ ʩʝ ʝʚʠʜʝʥʪʠʨʘʥʠ ʚʦ ɻʦʣʝʤʘ ʈʝʢʘ ʠ ʪʦʘ ʠ ʢʘʿ ʣʦʢʘʣʠʪʝʪʦʪ ʢʘʿ ʙʝʥʟʠʥʩʢʘʪʘ 

ʧʫʤʧʘ ʠ ʢʘʿ ʙʨʘʥʘʪʘ. ʉʧʦʨʝʜ ʋʨʝʜʙʘʪʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ, ʚʨʟ ʦʩʥʦʚʘ ʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʚʢʫʧʝʥ ʘʟʦʪ ʠ ʚʢʫʧʝʥ ʬʦʩʬʦʨ, ʢʘʢʦ ʠ ʩʦʜʨʞʠʥʘʪʘ ʥʘ  ʦʨʛʘʥʩʢʠʪʝ  

ʉʧʦʨʝʜ ʜʦʙʠʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʠʥʜʝʢʩʦʪ ʥʘ ʪʨʦʬʠʯʢʘ ʩʦʩʪʦʿʙʘ (TSI) ʚʨʟ ʦʩʥʦʚʘ 

ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ, ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʚʦ ʜʝʬʠʥʠʨʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ 

ʧʨʠʧʘʺʘ ʚʦ ʤʝʟʦʪʨʦʬʥʦ ʠ ʤʝʟʦʪʨʦʬʥʦ-ʝʫʪʨʦʬʥʦ ʧʦʜʨʘʯʿʝ. ʀʩʢʣʫʯʦʢ ʦʜ ʚʘʢʚʘʪʘ ʩʦʩʪʦʿʙʘ 

ʝ ʟʘʙʝʣʝʞʘʥ ʚʦ ʣʦʢʘʣʠʪʝʪʦʪ ʇʨʝʪʦʨ, ʢʘʜʝ ʠʤʘʤʝ ʧʨʝʤʠʥ ʚʦ ʝʫʪʨʦʬʥʦ ʧʦʜʨʘʯʿʝ. 

 ɻʝʥʝʨʘʣʥʦ, ʦʜ ʜʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ, ʟʘ ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʦʨʛʘʥʩʢʠʪʝ ʤʘʪʝʨʠʠ ʢʘʢʦ ʠ 

ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʚʢʫʧʝʥ ʘʟʦʪ ʠ ʚʢʫʧʝʥ ʬʦʩʬʦʨ  ʚʦ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ, ʢʘʢʦ ʠ ʚʦ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʢʘʿ ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ, 

ʩʧʦʨʝʜ ʋʨʝʜʙʘʪʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ, ʫʢʘʞʫʚʘʘʪ ʥʘ ʢʚʘʣʠʪʝʪ ʥʘ ʚʦʜʘ ʦʜ III ï IV 

ʢʣʘʩʘ. ɺʘʢʚʘʪʘ ʩʦʩʪʦʿʙʘ ʫʢʘʞʫʚʘ ʥʘ ʟʛʦʣʝʤʝʥʦ ʦʨʛʘʥʩʢʦ ʠ ʥʫʪʨʠʝʥʪʥʦ ʦʧʪʦʚʘʨʫʚʘˁʝ ʚʦ 

ʚʦʜʘʪʘ ʦʜ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ, ʦʜʥʦʩʥʦ ʢʦʥʪʠʥʫʠʨʘʥʦ ʚʥʝʩʫʚʘˁʝ ʥʘ ʥʫʪʨʠʝʥʪʠ ʚʦ 

ʝʟʝʨʩʢʠʦʪ ʝʢʦʩʠʩʪʝʤ ʧʨʝʜ ʩʝ ʧʨʝʢʫ ʧʦʚʨʰʠʥʩʢʠʪʝ ʜʦʪʝʮʠ - ʨʝʢʠʪʝ ʠ ʜʨʝʥʘʞʥʠʪʝ ʚʦʜʠ ʦʜ 

ʦʢʦʣʥʠʪʝ ʟʝʤʿʦʜʝʣʩʢʠ ʧʦʚʨʰʠʥʠ. ɼʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʫʢʘʞʫʚʘʘʪ ʥʘ ʩʠʣʥʦ ʘʥʪʨʦʧʦʛʝʥʦ 

ʚʣʠʿʘʥʠʝ ʰʪʦ ʜʦʧʨʠʥʝʩʫʚʘ ʟʘ ʟʘʙʨʟʫʚʘˁʝ ʥʘ ʧʨʦʮʝʩʦʪ ʥʘ ʝʫʪʨʦʬʠʢʘʮʠʿʘ ʦʜʥʦʩʥʦ 

ʟʘʙʨʟʘʥʦ ʩʪʘʨʝʝˁʝ ʥʘ ʘʢʚʘʪʠʯʥʠʦʪ ʝʢʦʩʠʩʪʝʤ. 

ɺʘʢʚʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʠ ʩʝ ʜʦʙʠʝʥʠ  ʧʨʝʢʫ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ ʥʘ ʧʨʦʝʢʪʦʪ, ʚʦ ʛʦʣʝʤʘ 

ʤʝʨʘ ˃ʝ ʜʦʧʨʠʥʝʩʘʪ ʟʘ ʟʘʯʫʚʫʚʘˁʝ ʥʘ ʙʠʦʜʠʚʝʨʟʠʪʝʪʦʪ, ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ 

ʠʜʝʥʪʠʬʠʢʫʚʘˁʝ ʥʘ ʠʟʚʦʨʠʪʝ ʥʘ ʟʘʛʘʜʫʚʘˁʝ ʢʦʠ ʚʣʠʿʘʘʪ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʚʦ 

ʝʟʝʨʩʢʠʦʪ ʝʢʦʩʠʩʪʝʤ ʚʦ ʮʝʣʠʥʘ. ʉʝʪʦ ʪʦʘ ˃ʝ ʜʦʧʨʠʥʝʩʝ ʢʦʥ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʤʝʨʢʠʪʝ ʟʘ 

ʫʧʨʘʚʫʚʘˁʝʪʦ ʩʦ ʉʧʦʤʝʥʠʢʦʪ ʥʘ ʧʨʠʨʦʜʘʪʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ʄʀʂʈʆɹʀʆʃʆʐʂʀ ɸʅɸʃʀɿʀ 

ʃʝʪʥʘ ʠ ʝʩʝʥʩʢʘ ʢʘʤʧʘˁʘ 2023 

ʀʟʛʦʪʚʠʣ: ɼ-ʨ ʃʝʥʯʝ ʃʦʢʦʩʢʘ 

ʆʜʜʝʣʝʥʠʝ ʟʘ ʤʠʢʨʦʙʠʦʣʦʛʠʿʘ 

 

ɺʦ ʣʝʪʦ (ʘʚʛʫʩʪ ʠ ʩʝʧʪʝʤʚʨʠ ʩʘʤʦ ʚʦ ʣʦʢʘʣʠʪʝʪʠʪʝ ʦʜ ʣʠʪʦʨʘʣʦʪ) ʠ ʝʩʝʥ 2023 

ʛʦʜʠʥʘ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠ ʩʝ ʤʦʩʪʨʠ ʚʦʜʘ ʟʘ ʤʠʢʨʦʙʠʦʣʦʰʢʠ ʘʥʘʣʠʟʠ ʦʜ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ 

ʠ ʥʝʛʦʚʠʪʝ ʧʨʠʪʦʢʠ, ʦʜ 18 ʤʝʨʥʠ ʤʝʩʪʘ, ʦʜ ʩʣʝʜʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ:   

¶ ʇʦ ʪʝʯʝʥʠʝʪʦ ʥʘ ʨʝʢʠʪʝ 

- ɻʦʣʝʤʘ ʈʝʢʘ ï ʙʝʥʟʠʥʩʢʘ 

- ɻʦʣʝʤʘ ʈʝʢʘ ï ʙʨʘʥʘ 

- ʂʨʘʥʩʢʘ ʠ  

- ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ ʢʘʢʦ  

¶ ʆʜ ʢʨʘʿʙʨʝʥʠʦʪ ʜʝʣ ʥʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ ʠ ʪʦʘ ʣʦʢʘʣʠʪʝʪʠʪʝ:  

- ʇʨʝʪʦʨ ʦʜʤʦʨʘʣʠʰʪʝ,  

- ʂʨʘʥʠ (ʢʘʿ ʚʣʠʚʦʪ ʥʘ ʂʨʘʥʩʢʘ ʈʝʢʘ ʚʦ ɽʟʝʨʦ),  

- ʅʘʢʦʣʝʮ - ʧʨʝʜ ʚʣʠʚʦʪ ʥʘ ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ ʚʦ ɽʟʝʨʦ 

- ʉʣʠʚʥʠʮʘ 

- ʆʪʝʰʝʚʦ ʦʜʤʦʨʘʣʠʰʪʝ ʠ  

- ʉʪʝˁʝ ʠ 

¶ ʆʜ ʜʚʘ ʚʝʨʪʠʢʘʥʠ ʧʨʦʬʠʣʠ ʦʜ ʩʣʦʙʦʜʥʘʪʘ ʚʦʜʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ 

         - ʚʝʨʪʠʢʘʣʝʥ ʧʨʦʬʠʣ ʮʝʥʪʨʘʣʥʘ ʪʦʯʢʘ (ʧʨʠ 15 ʤ ʤʘʢʩʠʤʘʣʥʘ ʜʣʘʙʦʯʠʥʘ) ʠ ʪʦʘ ʦʜ 

ʧʦʚʨʰʠʥʩʢʠʦʪ ʩʣʦʿ ʥʘ ʚʦʜʘ (0,5ʤ), 5ʤ ʠ 14 ʤʝʪʨʠ) ʠ  

        - ʚʝʨʪʠʢʘʣʝʥ ʧʨʦʬʠʣ - ʂʘʟʘʥ (ʧʨʠ 30 ʤ ʤʘʢʩʠʤʘʣʥʘ ʜʣʘʙʦʯʠʥʘ) ʠ ʪʦʘ ʦʜ 

ʧʦʚʨʰʠʥʩʢʠʦʪ ʩʣʦʿ ʥʘ ʚʦʜʘ (0,5ʤ), 7ʤ, 15ʤ  ʠ 25 ʤʝʪʨʠ. 

ʄʠʢʨʦʙʠʦʣʦʰʢʠʪʝ ʠʥʜʠʢʘʪʦʨʠ ʦʜ ʩʘʥʠʪʘʨʝʥ ʘʩʧʝʢʪ, ʢʘʢʦ ʠ ʠʥʜʢʘʪʦʨʠʪʝ ʟʘ 

ʧʨʦʮʝʥʢʘ ʥʘ ʦʨʛʘʥʩʢʘʪʘ ʢʦʥʪʘʤʠʥʘʮʠʿʘ ʥʘ ʚʦʜʘʪʘ ʩʝ ʘʥʘʣʠʟʠʨʘʥʠ  ʩʧʦʨʝʜ ʄʘʢʝʜʦʥʩʢʠ 

ʩʪʘʥʜʘʨʜʥʠ ʧʨʦʮʝʜʫʨʠ, ɼʠʨʝʢʪʠʚʠʪʝ ʥʘ ɽʚʨʦʧʩʢʘʪʘ ʋʥʠʿʘ, ʀʉʆ ʩʪʨʘʥʜʘʨʜʠʪʝ, 

ʉʚʝʪʩʢʘʪʘ ʟʜʨʘʚʩʪʚʝʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʠ ʜʨʫʛʠ ʩʪʘʥʜʘʨʜʥʠ ʤʝʪʦʜʠ: (ʋʨʝʜʙʘ ʟʘ 

ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ - ʉʣ. ɺʝʩʥʠʢ ʥʘ ʈ.ʄ. ʙʨ. 18/99; ʇʨʘʚʠʣʥʠʢ ʟʘ ʙʝʟʙʝʜʥʦʩʪ ʥʘ 

ʚʦʜʘʪʘ - ʉʣ. ɺʝʩʥʠʢ ʥʘ ʈ.ʄ. ʙʨ. 183 ʦʜ 2018ʛ.; EU-Surface & Drinking Water Directive 

75/440/EEC; EU-Bathing Water Directive 2006/7/EC and repealing directive 76/160/EEC, 

ISO standard, WHO, Standard methods AFA-AWA-WPCF, 2005).  

ɺʦ ʩʢʣʦʧ ʥʘ ʤʠʢʨʦʙʠʦʣʦʰʢʠʪʝ ʘʥʘʣʠʟʠ ʠʩʪʨʘʞʫʚʘˁʘʪʘ ʦʧʬʘʪʠʿʘ ʧʘʨʘʤʝʪʨʠ ʦʜ 

ʩʘʥʠʪʘʨʝʥ ʠ ʧʘʨʘʤʝʪʨʠ ʦʜ ʝʢʦʣʦʰʢʠ ʘʩʧʝʢʪ (ʬʠʟʠʦʣʦʰʢʠ ʛʨʫʧʠ ʥʘ ʙʘʢʪʝʨʠʠ): ʚʢʫʧʝʥ 

ʙʨʦʿ ʥʘ ʢʦʣʠʬʦʨʤʥʠ ʙʘʢʪʝʨʠʠ, Escherichia coli, ʝʥʪʝʨʦʢʦʢʠ (ʬʝʢʘʣʥʠ ʩʪʨʝʧʪʦʢʦʢʠ), 

ʭʝʪʝʨʦʪʨʦʬʥʠ ʙʘʢʪʝʨʠʠ ʦʧʨʝʜʝʣʫʚʘʥʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 220ʉ (ʧʩʠʭʨʦʬʠʣʠ), 

ʧʨʦʪʝʦʣʠʪʠʯʢʠ, ʘʤʠʣʦʣʠʪʠʯʢʠ, ʣʠʧʦʣʠʪʠʯʢʠ ʠ ʬʦʩʬʦʤʠʥʝʨʘʣʠʟʘʪʦʨʥʠ ʙʘʢʪʝʨʠʠ. 

ʀʟʚʝʜʝʥʠʪʝ ʘʥʘʣʠʟʠ ʩʝ ʩʧʦʨʝʜ ʩʚʝʪʩʢʠ ʧʦʟʥʘʪʠ ʠ ʧʨʠʟʥʘʪʠ ʥʘʫʯʥʠ ʤʝʪʦʜʠ ʠ ʩʪʘʥʜʘʨʜʠ.   

ʂʣʘʩʠʬʠʢʘʮʠʿʘʪʘ ʥʘ ʚʦʜʘʪʘ ʝ ʠʟʚʨʰʝʥʘ ʩʧʦʨʝʜ ɽʚʨʦʧʩʢʠʪʝ ʜʠʨʝʢʪʠʚʠ ʠ ʥʘʿʥʦʚʘʪʘ 

ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʜʘʜʝʥʘ ʦʜ ʝʢʩʧʝʨʪʠ ʟʘ ʤʠʢʨʦʙʠʦʣʦʛʠʿʘ ʥʘ ʋʥʠʿʘʪʘ (Kavka& Poetsch, 



2002), (Kohl, 1975), ʢʘʢʦ ʠ ʩʧʦʨʝʜ ʋʨʝʜʙʘʪʘ ʟʘ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ (ʉʣ. ɺ. ʥʘ ʈ.ʄ. 

ʙʨ. 18/99). 

 ʈʝʟʫʣʪʘʪʠʪʝ ʜʦʙʠʝʥʠ ʦʜ ʤʠʢʨʦʙʠʦʣʦʰʢʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ ʥʘ ʚʦʜʘʪʘ  ʦʜ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʠ ʥʝʛʦʚʠʪʝ ʧʨʠʪʦʢʠ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʚʦ ʬʦʨʤʘ ʥʘ ʛʨʘʬʠʮʠ. 

ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʧʦʚʨʰʠʥʩʢʠʪʝ ʚʦʜʠ ʝ ʦʜ ʠʩʢʣʫʯʠʪʝʣʥʘ ʚʘʞʥʦʩʪ, ʢʘʢʦ ʟʘ ʦʨʛʘʥʠʟʤʠʪʝ ʢʦʠ 

ʞʠʚʝʘʪ ʚʦ ʥʠʚ, ʪʘʢʘ ʠ ʟʘ ʣʫʺʝʪʦ ʢʦʠ ʛʠ ʢʦʨʠʩʪʘʪ ʟʘ ʨʘʟʣʠʯʥʠ ʧʦʪʨʝʙʠ. ɹʘʢʪʝʨʠʠʪʝ ʩʝ 

ʠʜʝʘʣʥʠ ʩʝʥʟʦʨʠ ʟʘ ʠʥʜʠʢʘʮʠʿʘ ʥʘ ʤʠʢʨʦʙʠʦʣʦʰʢʦ ʟʘʛʘʜʫʚʘˁʝ ʥʘ ʚʦʜʠʪʝ. ɼʫʨʠ ʠ ʢʦʛʘ 

ʙʠʦʣʦʰʢʠʦʪ ʠ ʭʝʤʠʩʢʠʦʪ ʢʚʘʣʠʪʝʪ ʥʘ ʚʦʜʘʪʘ ʝ ʧʨʠʬʘʪʣʠʚ, ʤʠʢʨʦʙʠʦʣʦʰʢʠʪʝ ʧʘʨʘʤʝʪʨʠ 

ʤʦʞʘʪ ʜʘ ʧʦʢʘʞʘʪ ʩʝʨʠʦʟʥʦ ʘʥʪʨʦʧʦʛʝʥʦ ʚʣʠʿʘʥʠʝ ʢʦʝ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʩʦ ʛʦʣʝʤʘ 

ʙʨʦʿʥʦʩʪ ʥʘ ʙʘʢʪʝʨʠʠ. ɼʝʪʘʣʥʦʪʦ ʧʦʟʥʘʚʘˁʝ ʥʘ ʬʝʢʘʣʥʦʪʦ ʟʘʛʘʜʫʚʘˁʝ ʚʦ ʚʦʜʥʠʪʝ 

ʩʨʝʜʠʥʠ ʝ ʦʜ ʢʣʫʯʥʦ ʟʥʘʯʝˁʝ ʟʘ ʘʢʪʠʚʥʦʩʪʠʪʝ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʩʣʠʚʦʪ, ʩʦ ʮʝʣ ʦʜʨʞʫʚʘˁʝ 

ʥʘ ʙʝʟʙʝʜʥʠ ʚʦʜʠ ʟʘ ʨʝʢʨʝʘʪʠʚʥʠ ʠ ʝʢʦʥʦʤʩʢʠ ʮʝʣʠ.  

ʍʝʪʝʨʦʪʨʦʬʥʠʪʝ ʙʘʢʪʝʨʠʠ (ʦʨʛʘʥʦʪʨʦʬʠ, ʭʝʤʦʦʨʛʘʥʦʪʨʦʬʠ, ʩʘʧʨʦʬʠʪʠ) ʩʝ 

ʥʘʿʨʘʰʠʨʝʥʘʪʘ ʛʨʫʧʘ ʥʘ ʙʘʢʪʝʨʠʠ ʚʦ ʧʨʠʨʦʜʘʪʘ ʩʧʦʨʝʜ ʪʠʧʦʪ ʥʘ ʤʝʪʘʙʦʣʠʟʤʦʪ. ɿʘ ʦʚʠʝ 

ʙʘʢʪʝʨʠʠ ʦʨʛʘʥʩʢʘʪʘ ʤʘʪʝʨʠʿʘ ʝ ʠʟʚʦʨ ʥʘ ʿʘʛʣʝʥʦʨʦʜ ʠ ʥʘ ʝʥʝʨʛʠʿʘ. ʂʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ 

ʦʨʛʘʥʩʢʠʪʝ ʤʘʪʝʨʠʠ ʢʦʨʝʩʧʦʥʜʠʨʘ ʩʦ ʟʘʩʪʘʧʝʥʦʩʪʘ ʥʘ ʭʝʪʝʨʦʪʨʦʬʥʠʪʝ ʙʘʢʪʝʨʠʠ 

(ʭʝʪʝʨʦʪʨʦʬʥʠ ʧʩʠʭʨʦʬʠʣʥʠ ʙʘʢʪʝʨʠʠ ʥʘ 220ʉ), ʦʜʥʦʩʥʦ ʪʠʝ ʩʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʦʨʛʘʥʩʢʦʪʦ 

ʟʘʛʘʜʫʚʘˁʝ ʥʘ ʚʦʜʘʪʘ. 

 
ʉʣ. 1. ʍʝʪʝʨʦʪʨʦʬʥʠ ʙʘʢʪʝʨʠʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ʧʨʠʪʦʢʠʪʝ ʥʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦʪʦ  

 

 
ʉʣ. 2. ʍʝʪʝʨʦʪʨʦʬʥʠ ʙʘʢʪʝʨʠʠ ʚʦ ʢʨʘʿʙʨʝʞʥʘʪʘ ʚʦʜʘ ʦʜ  ɽʟʝʨʦʪʦ 



 
ʉʣ. 3. ʍʝʪʝʨʦʪʨʦʬʥʠ ʙʘʢʪʝʨʠʠ (ʚʝʨʪʠʢʘʣʝʥ ʧʨʦʬʠʣ) - ʩʣʦʙʦʜʥʘ ʚʦʜʘ ʦʜ  ɽʟʝʨʦʪʦ 

ʃʦʢʘʣʠʪʝʪʠ - ʂʘʟʘʥ (ʂ) ʠ ʮʝʥʪʨʘʣʥʘ ʪʦʯʢʘ (ʎ) 

ʉʧʦʨʝʜ ʜʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʟʘ ʧʨʠʩʫʩʪʚʦʪʦ ʠ ʙʨʦʿʥʦʩʪʘ ʥʘ ʭʝʪʝʨʦʪʨʦʬʥʠʪʝ 

ʙʘʢʪʝʨʠʠ ʚʦ ʠʩʧʪʫʚʘʥʠʪʝ ʧʨʠʤʝʨʦʮʠ ʥʘ ʚʦʜʘ ʦʜ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʥʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʠ ʥʝʛʦʚʠʪʝ ʧʨʠʪʦʢʠ ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ ʥʠʚʥʦ ʩʝʟʦʥʢʦ ʠ ʧʨʦʩʪʦʨʥʦ 

ʚʘʨʠʨʘˁʝ (ʉʣ. 1, 2 ʠ 3). 

ʆʜ ʩʣʠʢʘʪʘ 1 ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ ʜʝʢʘ ʟʘ ʮʝʣʦ ʚʨʝʤʝ ʦʜ ʠʩʪʨʘʞʫʚʘˁʘʪʘ, ʩʠʪʝ 

ʤʘʢʩʠʤʘʣʥʠ ʚʨʝʜʥʦʩʪʠ ʩʝ ʝʚʠʜʝʥʪʠʨʘʥʠ ʚʦ ʚʦʜʘʪʘ ʥʘ ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ ʢʘʜʝ ʰʪʦ 

ʚʦ ʝʩʝʥ ʪʠʝ ʧʨʠʙʣʠʞʥʦ ʯʝʪʠʨʠ ʤʠʣʿʦʥʠ ʙʘʢʪʝʨʠʠ ʚʦ ʝʜʝʥ ʤʠʣʠʣʠʪʘʨ ʚʦʜʘ..  

ɺʦ ʚʦʜʘʪʘ ʦʜ ʣʠʪʦʨʘʣʦʪ ʥʘ ɽʟʝʨʦʪʦ (ʉʣ. 2), ʦʚʠʝ ʙʘʢʪʝʨʠʠ ʥʘʿʤʥʦʛʫ ʛʠ ʠʤʘ ʢʘʿ 

ʇʨʝʪʦʨ ʚʦ ʝʩʝʥ (22640 ʙʘʢʪ/ml).  

ʍʝʪʝʨʦʪʨʦʬʥʠʪʝ ʙʘʢʪʝʨʠ ʩʝ ʨʝʣʘʪʠʚʥʦ ʧʦʤʘʣʢʫ ʟʘʩʪʘʧʝʥʠ ʚʦ ʚʦʜʘʪʘ ʦʜ 

ʚʝʨʪʠʢʘʣʝʥ ʧʨʦʬʠʣ ʥʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ (ʉʣ. 3). ʄʘʢʩʠʤʫʤʦʪ ʦʜ 2320 ʙʘʢʪ/ml ʝ 

ʝʚʠʜʝʥʪʠʨʘʥ ʥʘ 25 ʤʝʪʨʠ ʜʣʘʙʦʯʠʥʘ ʢʘʿ ʂʘʟʘʥ ʚʦ ʣʝʪʦ.  

ɺʦ ʯʠʩʪʠʪʝ ʠʟʚʦʨʠ, ʧʦʪʦʮʠ, ʨʝʢʠ, ʝʟʝʨʘ, ʥʝʤʘ ʢʦʣʠʬʦʨʤʥʠ ʙʘʢʪʝʨʠʠ ʢʦʠ ʜʦʘʺʘʘʪ 

ʩʦ ʢʦʤʫʥʘʣʥʠʪʝ ʚʦʜʠ, ʦʜʥʦʩʥʦ ʬʝʢʘʣʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ. ʂʦʣʠʬʦʨʤʥʠʪʝ ʙʘʢʪʝʨʠʠ ʩʝ 

ʥʘʦʺʘʘʪ ʚʦ ʮʨʝʚʘʪʘ ʥʘ ʣʫʺʝʪʦ ʠ ʞʠʚʦʪʥʠʪʝ, ʘ ʩʦ ʠʟʣʘʯʝʚʠʥʠʪʝ (ʬʝʮʝʩ, ʫʨʠʥʘ) ʜʦʘʺʘʘʪ ʚʦ 

ʢʦʤʫʥʘʣʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ, ʚʦ ʥʘʜʚʦʨʝʰʥʘʪʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʜʠʨʝʢʪʥʦ ʠʣʠ 

ʠʥʜʠʨʝʢʪʥʦ ʛʠ ʟʘʛʘʜʫʚʘʘʪ ʚʦʜʥʠʪʝ ʪʝʣʘ. 

ʅʘ ʩʣʠʢʠʪʝ 4, 5 ʠ 6 ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʜʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʟʘ ʚʢʫʧʥʠʦʪ ʙʨʦʿ ʥʘ 

ʢʦʣʠʬʦʨʤʥʠ ʙʘʢʪʝʨʠʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʠ 

ʥʝʛʦʚʠʪʝ ʧʨʠʪʦʢʠ. ʆʚʠʝ ʙʘʢʪʝʨʠʠ ʩʝ ʝʚʠʜʝʥʪʠʨʘʥʠ ʚʦ ʜʚʝʪʝ ʩʝʟʦʥʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ʩʠʪʝ 

ʠʩʪʨʘʞʫʚʘʥʠ ʣʦʢʘʣʠʪʝʪʠ. ɺʦ ʩʝʧʪʝʤʚʨʠ ʙʝʰʝ ʥʝʚʦʟʤʦʞʥʦ, ʦʜʥʦʩʥʦ ʥʝʤʘʰʝ ʧʨʠʩʪʘʧ ʠ 

ʥʝ ʙʝʰʝ ʟʝʤʝʥʘ ʧʨʦʙʘʪʘ ʥʘ ʙʚʦʜʘ ʦʜ ʣʠʪʦʨʘʣʦʪ ʥʘ ɽʟʝʨʦʪʦ ʢʘʿ ɼʦʣʥʦ ɼʫʧʝʥʠ.  

ɺʦ ʣʝʪʥʠʦʪ ʧʝʨʠʦʜ ʩʝ ʝʚʠʜʝʥʪʠʨʘʥʠ ʧʦʛʦʣʝʤʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʢʦʣʠʬʦʨʤʥʠʪʝ 

ʙʘʢʪʝʨʠʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ʩʠʪʝ ʠʩʪʨʘʞʫʚʘʥʠ ʣʦʢʘʣʠʪʝʪʠ. ʆʜ ʧʨʠʪʦʢʠʪʝ ʥʘ ɽʟʝʨʦʪʦ (ʉʣ. 4) 

ʥʘʿʤʥʦʛʫ ʩʝ ʧʨʠʩʫʪʥʠ ʚʦ ʚʦʜʘʪʘ ʥʘ ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ (3 750 000 ʙʘʢʪ/100ml), ʘ 

ʥʘʿʤʘʣʢʫ ʚʦ ʚʦʜʘʪʘ ʥʘ ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ, ʢʘʜʝ ʰʪʦ ʝ ʨʝʛʠʩʪʨʠʨʘʥ ʤʘʢʩʠʤʫʤ ʦʜ 12 300 

ʙʘʢʪ/100ml. 

 ʂʦʣʠʬʦʨʤʥʠ ʙʘʢʪʝʨʠʠ ʩʝ ʝʚʠʜʝʥʪʠʨʘʥʠ ʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ɽʟʝʨʦʪʦ, ʢʘʜʝ ʰʪʦ ʚʦ 

ʣʠʪʦʨʘʣʥʠʦʪ ʜʝʣ ʤʘʢʩʠʤʫʤʦʪ ʦʜ 3250 ʙʘʢʪ/100ml ʝ ʢʘʿ ʇʨʝʪʦʨ, ʘ ʚʦ ʩʣʦʙʦʜʥʘʪʘ ʚʦʜʘ ʢʘʿ 

ʂʘʟʘʥ ʠ ʮʝʥʪʨʘʣʥʘ ʪʦʯʢʘ ʩʝ ʨʝʣʘʪʠʚʥʦ ʧʦʤʘʣʢʫ.  

 



  
ʉʣ.4. ʂʦʣʠʬʦʨʤʥʠ ʙʘʢʪʝʨʠʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ʧʨʠʪʦʢʠʪʝ ʥʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ 

 

 
ʉʣ. 5. ʂʦʣʠʬʦʨʤʥʠ ʙʘʢʪʝʨʠʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ʢʨʘʿʙʨʝʞʿʝʪʦ ʥʘ ɽʟʝʨʦʪʦ 

 

  
ʉʣ. 6. ʂʦʣʠʬʦʨʤʥʠ ʙʘʢʪʝʨʠʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ʚʝʨʪʠʢʘʣʝʥ ʧʨʦʬʠʣ ʥʘ ɽʟʝʨʦʪʦ ʢʘʿ 

ʂʘʟʘʥ (ʂ) ʠ ʮʝʥʪʨʘʣʥʘ ʪʦʯʢʘ (ʎ) 

ʉʧʦʨʝʜ ʟʘʩʪʘʧʝʥʦʩʪʘ ʥʘ ʚʢʫʧʥʪʝ ʢʦʣʠʬʦʨʤʥʠ ʙʘʢʪʝʨʠʠ ʠ ʋʨʝʜʙʘʪʘ ʟʘ 

ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ (ʉʣ. ɺʝʩʥʠʢ ʥʘ ʈ. ʄ. ʙʨ. 18/99), ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʦʜ ʨʝʢʠʪʝ 

ʝ ʣʦʰ - V ʢʣʘʩʘ ʚʦ ʜʚʘʪʘ ʧʝʨʠʦʜʠ, ʦʩʚʝʥ ɹʨʘʿʯʠʥʩʢʘ (IV ʢʣʘʩʘ ʚʦ ʝʩʝʥ).  

ʇʨʠʪʦʢʠʪʝ ʠʤʘʘʪ ʥʝʛʘʪʠʚʥʦ ʚʣʠʿʘʥʠʝ ʚʦ ʣʠʪʦʨʘʣʦʪ ʥʘ ɽʟʝʨʦʪʦ, ʧʦʩʝʙʥʦ ʢʘʿ 

ʇʨʝʪʦʨ ʢʘʜʝ ʰʪʦ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʦʜ ʩʠʪʝ ʠʩʪʨʘʞʫʚʘʥʠ ʣʦʢʘʣʠʪʝʪʠ ʝ ʚʦ IV ʢʣʘʩʘ ʚʦ 

ʣʝʪʥʠʦʪ ʧʝʨʠʦʜ, ʘ III ʢʣʘʩʘ ʚʦ ʝʩʝʥ, ʦʩʚʝʥ ʢʘʿ ʅʘʢʦʣʝʮ, ɼʦʣʥʦ ɼʫʧʝʥʠ ʠ ʆʪʝʰʝʚʦ ʢʘʜʝ 

ʰʪʦ ʝ ʚʦ II ʢʣʘʩʘ. ɽʟʝʨʩʢʘʪʘ ʚʦʜʘ ʦʜ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʢʘʿ ʂʘʟʘʥ ʠ ʮʝʥʪʨʘʣʥʘ ʪʦʯʢʘ 

ʚʦ ʣʝʪʦ ʥʘ ʩʠʪʝ ʜʣʘʙʦʯʠʥʠ ʝ ʚʦ III ʢʣʘʩʘ. ɺʦ ʝʩʝʥ, ʚʦʜʘʪʘ ʦʜ ʮʝʣ ʚʦʜʝʥ ʩʪʦʣʙ (ʥʘ ʩʠʪʝ 

ʠʩʪʨʘʞʫʚʘʥʠ ʜʣʘʙʦʯʠʥʠ), ʚʦ ʜʚʝʪʝ ʤʝʨʥʠ ʤʝʩʪʘ (ʂʘʟʘʥ ʠ ʮʝʥʪʨʘʣʥʘ) ʝ ʚʦ II ʢʣʘʩʘ.  



ɺʢʫʧʥʠʪʝ ʢʦʣʠʬʦʨʤʥʠ ʙʘʢʪʝʨʠʠ ʚʢʣʫʯʫʚʘʘʪ ʚʠʜʦʚʠ ʢʦʠ ʧʦʪʝʢʥʫʚʘʘʪ ʦʜ ʬʝʮʝʩʦʪ, 

ʢʘʢʦ ʠ ʚʠʜʦʚʠ ʦʜ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʧʘ ʟʘʨʘʜʠ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʘ ʩʝ ʠʩʪʨʘʞʫʚʘʘʪ 

ʬʝʢʘʣʥʠʪʝ ʠʥʜʠʢʘʪʦʨʠ. 

ʇʨʠʩʫʩʪʚʦʪʦ ʥʘ ʠʥʜʠʢʘʪʦʨʦʪ ʟʘ ʩʚʝʞʦ ʬʝʢʘʣʥʦ ʟʘʛʘʜʫʚʘˁʝ, Escherichia coli ʚʦ 

ʚʦʜʘʪʘ ʦʜ ʨʝʢʠʪʝ ʝ ʚʦ ʜʚʘʪʘ ʧʝʨʠʦʜʠ ʩʦ ʤʘʢʩʠʤʫʤʠ ʚʦ ɻʦʣʝʤʘ ʈʝʢʘ (ʉʣ. 7). ʅʘʿʤʘʣʢʫ ʛʠ 

ʠʤʘ ʚʦ ʚʦʜʘʪʘ ʦʜ ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ.  
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ʉʣ.7. ʉ.Escherichia coli ʚʦ ʚʦʜʘʪʘ ʦʜ ʧʨʠʪʦʢʠʪʝ ʥʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ 

 

ɺʦ ʦʚʦʿ ʠʩʪʨʘʞʫʚʘʥ ʧʝʨʠʦʜ, ʚʦ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ, E. coli ʝ ʧʨʠʩʫʪʥʘ ʩʘʤʦ ʚʦ 

ʚʦʜʘʪʘ ʦʜ ʢʨʘʿʙʨʝʞʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ, ʩʦ ʨʝʣʘʪʠʚʥʦ ʧʦʤʘʣʠ ʨʝʜʥʦʩʪʠ ʦʜ ʦʥʠʝ ʚʦ ʧʨʠʪʦʢʠʪʝ 

ʠ ʢʦʠ, ʩʘʤʦ ʢʘʿ ʂʨʘʥʠ ʠ ʅʘʢʦʣʝʮ ʥʘʜʤʠʥʫʚʘʘʪ 100 ʙʘʢʪʝʨʠʠ ʚʦ 100 ʤʠʣʠʣʠʪʨʠ ʚʦʜʘ, ʚʦ 

ʧʨʦʣʝʪ (ʉʣ. 8).   

 

 
ʉʣ. 8. Escherichia coli ʚʦ ʚʦʜʘʪʘ ʦʜ ʢʨʘʿʙʨʝʞʿʝʪʦ ʥʘ ɽʟʝʨʦʪʦ 

 

ʇʨʠ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʦʿʥʦʩʪ ʥʘ Escherichia coli ʚʦ ʚʦʜʘʪʘ ʦʜ ʨʝʢʠʪʝ, ʧʦʩʝʙʥʦ ʢʘʿ 

ɻʦʣʝʤʘ ʈʝʢʘ ʩʝ ʝʚʠʜʝʥʪʠʨʘʥʠ ʠ ʤʘʢʩʠʤʫʤʠʪʝ ʟʘ ʝʥʪʝʨʦʢʦʢʠ (ʉʣ. 9).  

 



 

ʉʣ.9.  ɽʥʪʝʨʦʢʦʢʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ʧʨʠʪʦʢʠʪʝ ʥʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ  

 

 

ʉʣ. 10. ɽʥʪʝʨʦʢʦʢʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ʢʨʘʿʙʨʝʞʿʝʪʦ ʥʘ ɽʟʝʨʦʪʦ 

ɺʦ ʚʦʜʘʪʘ ʦʜ ʢʨʘʿʙʨʝʞʿʝʪʦ, ʦʜʥʦʩʥʦ ʚʦ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʦʜ ʣʠʪʦʨʘʣʦʪ 

ʥʘ ɽʟʝʨʦʪʦ ʝʥʪʝʨʦʢʦʢʠʪʝ (ʬʝʢʘʣʥʠ ʩʪʨʝʧʪʦʢʦʢʠ) ʩʝ ʧʨʠʩʫʪʥʠ ʠ ʚʦ ʣʝʪʦ ʠ ʚʦ ʝʩʝʥ (ʉʣ. 10). 

ɺʨʝʜʥʦʩʪʠʪʝ ʩʝ ʩʝʟʦʥʩʢʠ ʚʘʨʠʿʘʙʠʣʥʠ, ʥʘʜʤʠʥʫʚʘʘʪ 100 ʙʘʢʪʝʨʠʠ ʚʦ 100 ʤʠʣʠʣʠʪʨʠ ʚʦʜʘ 

ʚʦ ʣʝʪʦ,  ʘ ʚʦ ʝʩʝʥ ʩʝ ʨʝʣʘʪʠʚʥʦ ʧʦʤʘʣʠ.  

 

 
ʉʣ. 11. ɽʥʪʝʨʦʢʦʢʠ ʚʦ ʚʦʜʘʪʘ ʚʝʨʪʠʢʘʣʝʥ ʧʨʦʬʠʣ ʥʘ ɽʟʝʨʦʪʦ ʢʘʿ 

             ʂʘʟʘʥ (ʂ) ʠ ʮʝʥʪʨʘʣʥʘ ʪʦʯʢʘ (ʎ) 

 

ɽʥʪʝʨʦʢʦʢʠʪʝ (ʬʝʢʘʣʥʠ ʩʪʨʝʧʪʦʢʦʢʠ)  ʩʝ ʨʝʛʠʩʪʨʠʨʘʥʠ ʠ ʚʦ ʚʦʜʘʪʘ ʦʜ 

ʚʝʨʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʢʘʿ ʂʘʟʘʥ ʠ ʢʘʿ ʮʝʥʪʨʘʣʥʘ ʪʦʯʢʘ ʚʦ ʜʚʝʪʝ 

ʩʝʟʦʥʠ ʦʜ ʠʩʪʨʘʞʫʚʘˁʘʪʘ (ʉʣ. 11).  

 

ʅʦʚʠʪʝ ʩʪʨʫʯʥʠ ʧʨʝʜʣʦʟʠ ʥʘ ɽʚʨʦʧʩʢʘʪʘ ʋʥʠʿʘ (ʦʜ ʩʪʨʘʥʘ ʥʘ ʝʢʩʧʝʨʪʠ ʥʘ ɽʋ) 

ʜʘʚʘʘʪ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʪʝ ʚʦʜʠ (ʨʝʢʠ, ʝʟʝʨʘ, ʘʢʫʤʫʣʘʮʠʠ) ʩʧʦʨʝʜ 



ʬʝʢʘʣʥʦʪʦ ʟʘʛʘʜʫʚʘˁʝ (E. coli, Enterococci - fekalni streptokoki ʠ ʚʢʫʧʥʠ ʢʦʣʠʬʦʨʤʠ) ʠ 

ʩʧʦʨʝʜ ʦʨʛʘʥʩʢʦʪʦ ʟʘʛʘʜʫʚʘˁʝ (ʭʝʪʝʨʦʪʨʦʬʥʠ ʧʩʠʭʨʦʬʠʣʥʠ ʙʘʢʪʝʨʠʠ - ʥʘ 22 ʦʉ). 

ʂʣʘʩʠʬʠʢʘʮʠʿʘʪʘ ʟʘ ʤʠʢʨʦʙʠʦʣʦʰʢʦʪʦ ʟʘʛʘʜʫʚʘˁʝ ʩʝ ʙʘʟʠʨʘ ʥʘ ʩʪʘʥʜʘʨʥʠ ʧʘʨʘʤʝʪʨʠ ʠ 

ʝ ʩʠʥʪʝʟʘ - ʤʦʜʠʬʠʢʘʮʠʿʘ ʩʧʦʨʝʜ Kavka (1975), Kavka&Poetch(2002) ʠ EU-Bathing Water 

Quality Directive 2006/7/EC ʠ ʜʠʨʝʢʪʠʚʘʪʘ 76/160 ɽɽʉ.  

ʂʣʘʩʠʬʠʢʘʮʠʿʘʪʘ ʥʘ ʚʦʜʘʪʘ ʦʜ ʠʩʪʨʘʞʫʚʘʥʙʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ 

ɽʟʝʨʦ ʠ ʥʝʛʦʚʠʪʝ ʧʨʠʪʦʢʠ ʝ ʠʟʚʨʰʝʥʘ ʩʧʦʨʝʜ ɽʚʨʦʧʩʢʠʪʝ ʜʠʨʝʢʪʠʚʠ ʠ ʥʘʿʥʦʚʘʪʘ 

ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʜʘʜʝʥʘ ʦʜ ʝʢʩʧʝʨʪʠ ʟʘ ʤʠʢʨʦʙʠʦʣʦʛʠʿʘ ʥʘ ʋʥʠʿʘʪʘ (Kavka&Poetsch, 2002). 

ʉʧʦʨʝʜ ʦʚʘʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʦʜ ʨʝʢʠʪʝ ɻʦʣʝʤʘ, ʂʨʘʥʩʢʘ ʠ 

ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ ʠ ʦʜ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ, ʟʘ ʚʨʝʤʝ ʥʘ ʠʩʪʨʘʞʫʚʘʥʠʦʪ ʧʝʨʠʦʜ ʣʝʪʦ 

(ʘʚʛʫʩʪ ʠ ʩʝʧʪʝʤʚʨʠ) ʠ ʝʩʝʥ 2023 ʛʦʜʠʥʘ ʝ ʩʣʝʜʥʘ: 

ʌʝʢʘʣʥʦ ʟʘʛʘʜʫʚʘˁʝ ï ʢʣʘʩʠʬʠʢʘʮʠʿʘ 

ʉʧʦʨʝʜ ʚʢʫʧʥʠʪʝ ʢʦʣʠʬʦʨʤʥʠ ʙʘʢʪʝʨʠʠ, ʝʥʪʝʨʦʢʦʢʠʪʝ ʠ ʧʨʠʩʫʩʪʚʦʪʦ ʥʘ E. 

coli ʚʦʜʘʪʘ ʦʜ ɻʦʣʝʤʘ ʈʝʢʘ ʝ ʩʦ ʥʘʿʣʦʰ ʢʚʘʣʠʪʝʪ. ʉʦ ʥʘʿʜʦʙʘʨ ʢʚʘʣʠʪʝʪ ʝ ʚʦʜʘʪʘ 

ʦʜ ʚʝʨʪʢʘʣʥʠʦʪ ʧʨʦʬʠʣ ʥʘ ɽʟʝʨʦʪʦ ʢʘʿ ʂʘʟʘʥ ʠ ʢʘʿ ʮʝʥʪʨʘʣʥʘ ʪʦʯʢʘ ʢʘʜʝ ʰʪʦ 

ʚʢʫʧʥʠʪʝ ʢʦʣʠʬʦʨʤʥʠ ʙʘʢʪʝʨʠʠ ʠ ʝʥʪʝʨʦʢʦʢʠʪʝ ʠʤʘʘʪ ʨʝʣʘʪʠʚʥʦ ʤʘʣʠ 

ʚʨʝʜʥʦʩʪʠ, ʘ E. coli ʦʪʩʫʩʪʚʫʚʘ ʚʦ ʩʠʪʝ ʧʨʠʤʝʨʦʮʠ ʥʘ ʚʦʜʘ ʦʜ ʚʝʨʪʠʢʘʣʥʠʪʝ 

ʧʨʦʬʠʣʠ; 

ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʦʜ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʧʦ ʧʘʨʘʤʝʪʨʠ ʝ ʩʣʝʜʥʘ:  

¶ ʩʧʦʨʝʜ ʚʢʫʧʥʠʪʝ ʢʦʣʠʬʦʨʤʥʠ ʙʘʢʪʝʨʠʠ  

- ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ ʝ V ʠ IV ʢʣʘʩʘ, ʘ ʢʘʿ ʙʨʘʥʘ ʝ III ʢʣʘʩʘ ʚʦ ʜʚʝʪʝ 

ʩʝʟʦʥʦ, ʢʘʢʦ ʠ ʂʨʘʥʩʢʘ ʈʝʢʘ, ʘ  ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ ʝ III ʢʣʘʩʘ ʚʦ ʣʝʪʦ ʠ II ʢʣʘʩʘ 

ʚʦ ʝʩʝʥ; 

- ɺʦ ʢʨʘʿʙʨʝʞʥʠʦʪ ʜʝʣ ʥʘ ɽʟʝʨʦʪ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʦʜ ʩʠʪʝ ʠʩʪʨʘʞʫʚʘʥʠ 

ʣʦʢʘʣʠʪʝʪʠ ʚʦ ʣʝʪʦ ʝ ʚʦ II ʢʣʘʩʘ, ʘ ʚʦ ʝʩʝʥ ʝ ʚʦ I ʢʣʘʩʘ; 

- I ʢʣʘʩʘ ʚʦ ʜʚʝʪʝ ʩʝʟʦʥʠ ʝ ʠ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʦʜ ʩʠʪʝ ʤʝʨʥʠ ʜʣʘʙʦʯʠʥʠ ʢʘʿ 

ʂʘʟʘʥ ʠ ʮʝʥʪʨʘʣʥʘ ʪʦʯʢʘ;   

¶ ʩʧʦʨʝʜ ʝʥʪʝʨʦʢʦʢʠʪʝ  

- ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ ʟʘ ʮʝʣʦ ʚʨʝʤʝ ʝ ʤʘʢʩʠʤʘʣʥʦ ʟʘʛʘʜʝʥʘ (V ʠ IV ʢʣʘʩʘ), 

ʢʘʿ ʙʨʘʥʘ ʝ III ʠ IV ʢʣʘʩʘ, ʂʨʘʥʩʢʘ ʈʝʢʘ ʠʩʪʦ ʪʘʢʘ  III ʠ IV ʢʣʘʩʘ, ʘ ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ 

ʝ II ʠ III ʢʣʘʩʘ; 

- ɺʦ ʢʨʘʿʙʨʝʞʥʠʦʪ ʜʝʣ ʥʘ ɽʟʝʨʦʪ ʩʦ ʥʘʿʣʦʰ ʢʚʘʣʠʪʝʪ ʝ ʚʦʜʘʪʘ ʢʘʿ ʇʨʝʪʦʨ (III ʢʣʘʩʘ 

ʚʦ ʣʝʪʦ ʠ  II ʢʣʘʩʘ ʚʦ ʝʩʝʥ). ɺʦ ʦʩʪʘʥʘʪʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʚʦʜʘʪʘ ʚʦ ʣʝʪʥʠʪʝ ʤʝʩʝʮʠ ʝ 

ʧʨʝʪʝʞʥʦ ʚʦ III ʠ II ʢʣʘʩʘ, ʘ ʚʦ ʝʩʝʥ ʝ ʚʦ I ʢʣʘʩʘ;  

¶ ʩʧʦʨʝʜ ʧʨʠʩʫʩʪʚʦʪʦ ʥʘ E. coli  

- ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ ʝ V ʠ IV ʢʣʘʩʘ, ʢʘʿ ʙʨʘʥʘ ʝ III ʢʣʘʩʘ, ʢʘʢʦ ʠ ʚʦʜʘʪʘ 

ʂʨʘʥʩʢʘ ʈʝʢʘ (III ʢʣʘʩʘ ʚʦ ʜʚʝʪʝ ʩʝʟʦʥʠ), ʘ ʦʜ ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ ʝ ʚʦ II ʢʣʘʩʘ ʢʣʘʩʘ 

ʠ ʚʦ ʣʝʪʦ ʠ ʚʦ ʝʩʝʥ; 

- ʉʧʦʨʝʜ ʦʚʘʘ ʙʘʢʪʝʨʠʿʘ ʚʦ ʦʚʦʿ ʠʩʪʨʘʞʫʚʘʯʢʠ ʧʝʨʠʦʜ ʢʨʘʿʙʨʝʞʥʠʦʪ ʜʝʣ ʥʘ 

ɽʟʝʨʦʪʦ ʝ ʧʨʝʪʝʞʥʦ ʚʦ II ʠ I ʢʣʘʩʘ ʚʦ ʣʝʪʥʠʪʝ ʤʝʩʝʮʠ, ʘ ʚʦ ʝʩʝʥ ʝ ʚʦ I ʢʣʘʩʘ.  

ʆʨʛʘʥʩʢʦ ʟʘʛʘʜʫʚʘˁʝ ï ʢʣʘʩʠʬʠʢʘʮʠʿʘ  

ʩʧʦʨʝʜ ʙʨʦʿ ʥʘ ʭʝʪʝʨʦʪʨʦʬʥʠ ʙʘʢʪʝʨʠʠ (ʙʨʦʿ ʥʘ ʙʘʢʪʝʨʠʠ ʥʘ 22 ʦʉ) 



ü ɺʦʜʘʪʘ ʦʜ ʚʝʨʪʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʥʘ ɽʟʝʨʦʪʦ ʚʦ ʣʝʪʥʠʦʪ ʧʝʨʠʦʜ ʥʘ ʩʠʪʝ 

ʜʣʘʙʦʯʠʥʠ ʝ ʚʦ II ʢʣʘʩʘ, ʘ ʚʦ ʝʩʝʥ ʝ ʚʦ I ʢʣʘʩʘ ʩʝʢʘʜʝ ʦʩʚʝʥ ʢʘʿ ʂʘʟʘʥ ʥʘ 25 

ʤʝʪʨʠ ʠ ʢʘʿ ʮʝʥʪʨʘʣʥʘ ʥʘ 5 ʠ 14 ʤʝʪʨʠ ʢʘʜʝ ʰʪʦ ʝ ʚʦ II ʢʣʘʩʘ.  

ü ɺʦʜʘʪʘ ʦʜ ʢʨʘʿʙʨʝʞʥʠʪʝ ʥʘ ɽʟʝʨʦʪʦ, ʩʧʦʨʝʜ ʙʨʦʿʥʦʩʪʘ ʥʘ ʭʝʪʝʨʦʪʨʦʬʥʠʪʝ 

ʙʘʢʪʝʨʠʠ, ʚʦ ʜʚʝʪʝ ʩʝʟʦʥʠ ʚʦʛʣʘʚʥʦ ʝ ʚʦ  II ʢʣʘʩʘ, ʦʩʚʝʥ ʢʘʿ ʇʨʝʪʦʨ ʚʦ 

ʩʝʧʪʝʤʚʨʠ ʠ ʝʩʝʥ (III ʢʣʘʩʘ), ʢʘʢʦ ʠ ʢʘʿ ʉʣʠʚʥʠʮʘ, ʂʨʘʥʠ ʠ ʅʘʢʦʣʝʮ ʚʦ ʝʩʝʥ 

ʢʘʜʝ ʰʪʦ ʝ ʚʦ III  ʢʣʘʩʘ. 

ü ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʦʜ ʧʨʠʪʦʢʠʪʝ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ, ʩʧʦʨʝʜ ʦʚʦʿ 

ʧʘʨʘʤʝʪʘʨ ʝ ʩʣʝʜʥʘ 

 

- ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ ʝ ʚʦ V ʚʦ ʜʚʝʪʝ ʩʝʟʦʥʠ; 

- ɻʦʣʝʤʘ ʨʝʢʘ ʢʘʿ ʙʨʘʥʘ ʝ IV ʢʣʘʩʘ ʚʦ ʣʝʪʦ ʠ III ʢʣʘʩʘ ʚʦ ʝʩʝʥ; 

- ʂʨʘʥʩʢʘ ʠ ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ ʩʝ ʚʦ  IV ʢʣʘʩʘ ʚʦ ʣʝʪʦ ʠ III ʢʣʘʩʘ ʚʦ ʝʩʝʥ; 

ʆʩʪʘʥʘʪʠʪʝ ʠʩʪʨʘʞʫʚʘʥʠ ʙʘʢʪʝʨʠʠ (ʝʢʦʣʦʰʢʠʪʝ ʧʘʨʘʤʝʪʨʠ) ʢʘʢʦ ʰʪʦ ʩʝ 

ʧʨʦʪʝʦʣʠʪʠʯʢʠ, ʘʤʠʣʦʣʠʪʠʯʢʠ, ʣʠʧʦʣʠʪʠʯʢʠ ʠ ʬʦʩʬʦʤʠʥʝʨʘʣʠʟʘʪʦʨʥʠ, ʤʥʦʛʫ ʧʦʚʝ˃ʝ ʩʝ 

ʟʘʩʪʘʧʝʥʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ʨʝʢʠʪʝ ʩʦ ʩʠʪʝ ʤʘʢʩʠʤʫʤʠ ʚʦ ɻʦʣʝʤʘ ʈʝʢʘ. ʉʠʪʝ ʦʚʠʝ ʙʘʢʪʝʨʠʠ 

ʟʘ ʮʝʣʦ ʚʨʝʤʝ ʦʜ ʠʩʪʨʘʞʫʚʘˁʘʪʘ ʩʝ ʝʚʠʜʝʥʪʠʨʘʥʠ ʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ, ʥʦ 

ʩʦ ʨʝʣʘʪʠʚʥʦ ʧʦʤʘʣʠ ʚʨʝʜʥʦʩʪʠ.  

ʇʨʦʪʝʦʣʠʪʠʯʢʠʪʝ ʙʘʢʪʝʨʠʠ ʢʦʠ ʛʠ ʨʘʟʛʨʘʜʫʚʘʘʪ ʩʣʦʞʝʥʠʪʝ ʦʨʛʘʥʩʢʠ ʩʦʝʜʠʥʝʥʠʿʘ 

ï ʙʝʣʢʦʚʠʥʠ (ʧʨʦʪʝʠʥʠ) ʩʝ ʥʘʿʤʥʦʛʫ ʟʘʩʪʘʧʝʥʠ ʚʦ ɻʦʣʝʤʘ ʈʝʢʘ (ʉʣ.12). ʆʚʠʝ ʙʘʢʪʝʨʠʠ ʩʝ 

ʤʥʦʛʫ ʧʦʤʘʣʢʫ ʟʘʩʪʘʧʝʥʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ 

ɽʟʝʨʦ (ʉʣ. 13 ʠ 14). 
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ʉʣ.12. ʇʨʦʪʝʦʣʠʪʠʯʢʠ ʙʘʢʪʝʨʠʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ʧʨʠʪʦʢʠʪʝ ʥʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ 

 



 
ʉʣ. 13. ʇʨʦʪʝʦʣʠʪʠʯʢʠ ʙʘʢʪʝʨʠʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ʢʨʘʿʙʨʝʞʿʝʪʦ ʥʘ ɽʟʝʨʦʪʦ 

 

 

 
ʉʣ. 14. ʇʨʦʪʝʦʣʠʪʠʯʢʠ ʙʘʢʪʝʨʠʠ ʢʘʿ  ʂʘʟʘʥ (ʂ) ʠ ʮʝʥʪʨʘʣʥʘ ʪʦʯʢʘ (ʎ) 

 

 ɸʤʠʣʦʣʠʪʠʯʢʠʪʝ ʙʘʢʪʝʨʠʠ ʩʝ ʠʩʪʦ ʪʘʢʘ ʤʥʦʛʫ ʚʘʞʥʠ ʙʠʜʝʿ˃ʠ ʛʠ ʨʘʟʛʨʘʜʫʚʘʘʪ 

ʩʣʦʞʝʥʠʪʝ ʦʨʛʘʥʩʢʠ ʤʘʪʝʨʠʠ ʦʜ ʪʠʧʦʪ ʥʘ ʰʝ˃ʝʨʠ. ʊʠʝ ʧʨʦʜʫʮʠʨʘʘʪ ʝʥʟʠʤ ʘʤʠʣʘʟʘ ʩʦ ʢʦʿ 

ʛʠ ʨʘʟʛʨʘʜʫʚʘʘʪ ʩʣʦʞʝʥʠʪʝ ʿʘʛʣʝʭʠʜʨʘʪʥʠ ʩʦʝʜʠʥʝʥʠʿʘ.  ʅʠʚʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʩʝ 

ʚʘʨʠʿʘʙʠʣʥʠ ʧʦ ʣʦʢʘʣʠʪʝʪʠ ʠ ʩʝʟʦʥʠ (ʉʣ. 15, 16, 17). ʆʚʠʝ ʙʘʢʪʝʨʠʠ ʤʥʦʛʫ ʧʦʚʝ˃ʝ ʛʠ ʠʤʘ 

ʚʦ ʚʦʜʘʪʘ ʦʜ ʨʝʢʠʪʝ, ʩʦ ʤʘʢʩʠʤʫʤʠ ʚʦ ɻʦʣʝʤʘ, ʘ ʥʘʿʤʘʣʢʫ ʩʝ ʟʘʩʪʘʧʝʥʠ ʚʦ ʚʦʜʘʪʘ ʦʜ 

ɽʟʝʨʦʪʦ ʢʘʿ ʂʘʟʘʥ ʠ ʮʝʥʪʨʘʣʥʘ ʪʦʯʢʘ. 

 

ʉʣ. 15. ɸʤʠʣʦʣʠʪʠʯʢʠ ʙʘʢʪʝʨʠʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ʧʨʠʪʦʢʠʪʝ ʥʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ 

 



 

ʉʣ. 16. ɸʤʠʣʦʣʠʪʠʯʢʠ ʙʘʢʪʝʨʠʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ʢʨʘʿʙʨʝʞʿʝʪʦ ʥʘ ɽʟʝʨʦʪʦ 

 

 

ʉʣ. 17. ɸʤʠʣʦʣʠʪʠʯʢʠ ʙʘʢʪʝʨʠʠ ʚʦ  ɽʟʝʨʦ ʣʦʢʘʣʠʪʝʪʠ - ʂʘʟʘʥ (ʂ) ʠ ʮʝʥʪʨʘʣʥʘ ʪʦʯʢʘ (ʎ) 

 

ʃʠʧʠʜʠʪʝ (ʤʘʩʪʠʪʝ) ʩʝ ʩʦʩʪʘʚʥʘ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʞʠʚʦʪʠʥʩʢʠʪʝ ʠ ʨʘʩʪʠʪʝʣʥʠʪʝ 

ʢʣʝʪʢʠ ʢʦʠ ʧʦ ʥʠʚʥʦʪʦ ʦʜʫʤʠʨʘˁʝ ʩʝ ʨʘʟʛʨʘʜʫʚʘʘʪ ʦʜ ʩʪʨʘʥʘ ʥʘ ʣʠʧʦʣʠʪʠʯʢʠʪʝ ʙʘʢʪʝʨʠʠ. 

ɺʦ ʧʦʚʨʰʠʥʩʢʠʪʝ ʚʦʜʠ, ʟʘ ʥʠʚʥʘʪʘ ʟʛʦʣʝʤʝʥʘ ʙʨʦʿʥʘʩʪ ʠʤʘʘʪ ʜʦʧʨʠʥʦʩ ʠ ʢʦʤʫʥʘʣʥʠʪʝ 

ʦʪʧʘʜʥʠ ʚʦʜʠ. 

ɼʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʜ ʠʩʪʨʘʞʫʚʘˁʘʪʘ ʥʘ ʣʠʧʦʣʠʪʠʯʢʠʪʝ ʙʘʢʪʝʨʠʠ ʩʝ 

ʧʨʝʪʩʪʘʚʝʥʠ ʥʘ ʩʣʠʢʠʪʝ 18, 19 ʠ 20. ʆʜ ʥʠʚ ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ ʜʝʢʘ ʧʦʚʪʦʨʥʦ, ʢʘʢʦ ʠ 

ʢʘʿ ʦʩʪʘʥʘʪʠʪʝ ʧʘʨʘʤʝʪʨʠ, ʦʚʠʝ ʙʘʢʪʝʨʠʠ ʩʝ ʧʦʙʨʦʿʥʠ ʚʦ ʟʘʛʘʜʝʥʠʪʝ ʚʦʜʠ, ʘ ʤʘʢʩʠʤʫʤʦʪ 

ʝ ʚʦ ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ. 

 



 

ʉʣ. 18. ʃʠʧʦʣʠʪʠʯʢʠ ʙʘʢʪʝʨʠʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ʧʨʠʪʦʢʠʪʝ ʥʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ 

 

 

ʉʣ. 19. ʃʠʧʦʣʠʪʠʯʢʠ ʙʘʢʪʝʨʠʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ʢʨʘʿʙʨʝʞʿʝʪʦ ʥʘ ɽʟʝʨʦʪʦ 

 

 

ʉʣ. 20. ʃʠʧʦʣʠʪʠ -  ʚʦ  ɽʟʝʨʦ ʣʦʢʘʣʠʪʝʪʠ - ʂʘʟʘʥ (ʂ) ʠ ʮʝʥʪʨʘʣʥʘ ʪʦʯʢʘ (ʎ) 

  

ʌʦʩʬʦʤʠʥʝʨʘʣʠʟʘʪʦʨʥʠʪʝ ʙʘʢʪʝʨʠʠ ʠʤʘʘʪ ʚʘʞʥʘ ʫʣʦʛʘ ʚʦ ʧʨʦʮʝʩʦʪ ʥʘ ʨʘʟʛʨʘʜʫʚʘˁʝ ʥʘ 

ʩʣʦʞʝʥʠʪʝ ʦʨʛʘʥʩʢʠ ʬʦʩʬʦʨʥʠ ʩʦʝʜʠʥʝʥʠʿʘ ʜʦ ʜʦʩʪʘʧʥʠ ʘʩʠʤʠʣʘʪʠʚʠ ʟʘ ʧʨʦʮʝʩʦʪ ʥʘ 

ʬʦʪʦʩʠʥʪʝʟʘ. ʆʚʝ ʙʘʢʪʝʨʠʠ ʩʝ ʟʘʩʪʘʧʝʥʠ ʚʦ ʩʠʪʝ ʠʩʪʨʘʞʫʚʘʥʠ ʧʨʠʤʝʨʦʮʠ ʥʘ ʚʦʜʘ ʩʦ ʩʝʟʦʥʩʢʘ ʠ 

ʧʨʦʩʪʦʨʥʘ ʚʘʨʠʿʘʙʠʣʥʦʩʪ ʥʘ ʚʨʝʜʥʦʩʪʠʪʝ (ʩʣ. 21, 22, 23). 
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˶͙͙͙ͨͦͭ͡;͙͟ ͔͙͙͋͊ͭͪ͟ -͋͊ͭ͟Φκ ml

͔͔͔ͭͦͫͤ͡

1

10

100

1000

˽͔ͪͭͦͪ˿͙͍͙ͤ͡ͼ͊˴͙ͪ͊ͤ˹͔͊ͦ͟͡ͼ˨ͦͤͦ͡ ˨Φ˻͔ͭ΄͔͍ͦ˿͔͔ͭͥ

˶͙͙͙ͨͦͭ͡;͙͟ ͔͙͙͋͊ͭͪ͟ -͋͊ͭ͟Φκ ml
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ʉʣ. 21. ʌʦʩʬʦʤʠʥʝʨʘʣʠʟʘʪʦʨʥʠ ʙʘʢʪʝʨʠʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ʧʨʠʪʦʢʠʪʝ ʥʘ ɽʟʝʨʦʪʦ 

 

ʉʣ. 22. ʌʦʩʬʦʤʠʥʝʨʘʣʠʟʘʪʦʨʥʠ ʙʘʢʪʝʨʠʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ʢʨʘʿʙʨʝʞʿʝʪʦ ʥʘ ɽʟʝʨʦʪʦ 

 

 

ʉʣ. 23. ʌʦʩʬʦʤʠʥʝʨʘʣʠʟʘʪʦʨʠ ï ʚʦ ɽʟʝʨʦ - ʂʘʟʘʥ (ʂ) ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ (ʎ) 

ɿʘʢʣʫʯʦʮʠ 

ʉʧʦʨʝʜ ʨʝʟʫʣʪʘʪʠʪʝ ʦʜ ʤʠʢʨʦʙʠʦʣʦʰʢʠʪʝ ʠʩʪʨʘʞʫʚʘ ʚʦʜʘʪʘ ʦʜ ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ 

ʙʝʥʟʠʥʩʢʘ ʝ ʩʦ ʥʘʿʣʦʰ ʢʚʘʣʠʪʝʪ, ʧʨʝʪʝʞʥʦ ʚʦ V ʠ ʧʦʨʝʪʢʦ ʚʦ IV, ʦʜʥʦʩʥʦ ʤʘʢʩʠʤʘʣʥʦ 

ʬʝʢʘʣʥʦ ʠ ʦʨʛʘʥʩʢʠ ʟʘʛʘʜʝʥʘ. ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʨʘʥʘ ʝ ʩʦ ʥʝʰʪʦ ʧʦʜʦʙʘʨ ʢʚʘʣʠʪʝʪ  (III ʠ 

IV ʢʣʘʩʘ). ʂʨʘʥʩʢʘ ʈʝʢʘ ʝ ʧʨʝʪʝʞʥʦ ʚʦ III ʢʣʘʩʘ (ʧʦʨʝʪʢʦ ʚʦ IV) ʘ ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ ʝ ʚʦ II 

1

10

100

1000

10000

100000
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͔͔ͭͦ͡ ͔ͫͤ
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̅ͦͫͺ͙͔͙͙ͦͣͤͪ͊͊ͭͦͪͤ͘͡ ͔͙͙͋͊ͭͪ͟ -͋͊ͭ͟Φκ ml

͔͔ͭͦ͡ ͔ͫͤ



ʠ III ʢʣʘʩʘ ʩʧʦʨʝʜ ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʬʝʢʘʣʥʦ ʟʘʛʘʜʫʚʘˁʝ ʠ IV (ʣʝʪʦ) ʠ  III ʢʣʘʩʘ (ʝʩʝʥ), 

ʩʧʦʨʝʜ ʦʨʛʘʥʩʢʦ ʟʘʛʘʜʫʚʘˁʝ.  

ʉʦ ʥʘʿʜʦʙʘʨ ʢʚʘʣʠʪʝʪ ʝ ʚʦʜʘʪʘ ʦʜ ʚʝʨʪʢʘʣʥʠʦʪ ʧʨʦʬʠʣ ʥʘ ɽʟʝʨʦʪʦ ʢʘʜʝ ʰʪʦ ʝ 

ʚʦʛʣʘʚʥʦ ʚʦ I ʠ II ʢʣʘʩʘ (ʤʘʣʢʫ ʠ ʫʤʝʨʝʥʦ ʦʨʛʘʥʩʢʠ ʟʘʛʘʜʝʥʘ). ʉʧʦʨʝʜ ʬʝʢʘʣʥʠʪʝ 

ʠʥʜʠʢʘʪʦʨʠ, ʠʘʢʦ ʚʢʫʧʥʠʪʝ ʢʦʣʠʬʦʨʤʥʠ ʙʘʢʪʝʨʠʠ ʠ ʝʥʪʝʨʦʢʦʢʠʪʝ ʩʝ ʩʦ ʚʨʝʜʥʦʩʪʠ ʢʦʠ 

ʩʝ ʚʦ ʛʨʘʥʠʮʠʪʝ ʟʘ  I ʢʣʘʩʘ, ʘ Escherichia coli ʦʪʩʫʩʪʚʫʚʘ ʚʦ ʩʠʪʝ ʧʨʠʤʝʨʦʮʠ, ʤʦʞʝʤʝ ʜʝʢʘ 

ʝ ʧʦʜ ʘʥʪʨʦʧʦʛʝʥʦ ʚʣʠʿʘʥʠʝ ʠ ʦʚʦʿ ʜʝʣ ʦʜ ɽʟʝʨʦʪʦ ʠʘʢʦ ʝ ʦʜʘʣʝʯʝʥ ʦʜ ʢʨʘʿʙʨʝʞʿʝʪʦ. 

ɺʦ ʢʨʘʿʙʨʝʞʥʠʦʪ ʜʝʣ ʥʘ ɽʟʝʨʦʪʦ, ʩʧʦʨʝʜ ʧʘʨʘʤʝʪʨʠʪʝ ʟʘ ʬʝʢʘʣʥʦ ʟʘʛʘʜʫʚʘˁʝ 

ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʦʜ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʝ ʚʦ II ʠ III ʢʣʘʩʘ ʚʦ ʣʝʪʥʠʪʝ ʤʝʩʝʮʠ, 

ʘ I ʢʣʘʩʘ ʚʦ ʝʩʝʥ. ɺʨʟ ʙʘʟʘ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʟʘ ʦʨʛʘʥʩʢʦ ʟʘʛʘʜʫʚʘˁʝ  ʚʦʜʘʪʘ ʦʜ 

ʢʨʘʿʙʨʝʞʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʥʘ ɽʟʝʨʦʪʦ ʝ ʚʦ II ʠ III ʢʣʘʩʘ.  

 

ɽʚʠʜʝʥʪʥʦ ʝ ʜʝʢʘ ʨʝʢʠʪʝ ʩʝ ʬʝʢʘʣʥʦ ʠ ʦʨʛʘʥʩʢʦ ʟʘʛʘʜʝʥʠ ʠ ʠʤʘʘʪ ʚʣʠʿʘʥʠʝ ʚʨʟ 

ʜʝʣʦʚʠʪʝ ʦʜ ʣʠʪʦʨʘʣʦʪ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʢʘʜʝ ʰʪʦ ʩʝ ʚʣʠʚʘʘʪ. ʀʤʘ ʩʝʟʦʥʩʢʘ 

ʚʘʨʠʿʘʙʠʣʥʦʩʪ ʥʘ ʚʨʝʜʥʦʩʪʠʪʝ, ʦʜʥʦʩʥʦ ʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ ʠ ʚʦ ʜʚʘʪʘ ʧʝʨʠʦʜʘ (ʣʝʪʦ ʠ 

ʝʩʝʥ) ʰʪʦ ʩʝʢʘʢʦ ʩʝ ʜʦʣʞʠ ʥʘ ʘʥʪʨʦʧʦʛʝʥʦʪʦ ʚʣʠʿʘʥʠʝ, ʘ ʚʦ ʛʦʣʝʤʘ ʤʝʨʘ ʜʦʧʨʠʥʝʩʫʚʘʘʪ 

ʠ ʚʠʩʦʢʠʪʝ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʠ ʛʦ ʟʘʙʨʟʫʚʘʘʪ ʨʘʩʪʦʪ ʠ ʨʘʚʦʿʦʪ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ. ɺʦ 

ʣʝʪʦ, ʢʦʛʘ ʝ ʝʢʦʪ ʥʘ ʪʫʨʠʩʪʠʯʢʘʪʘ ʩʝʟʦʥʘ, ʧʦʢʨʘʿ ʦʜ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ, ʠʤʘ ʧʦʿʘʚʘ ʥʘ 

ʟʛʦʣʝʤʝʥʦ ʧʨʠʩʫʩʪʚʦʪʦ ʠ ʙʨʦʿʥʦʩʪ ʥʘ ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʬʝʢʘʣʥʦ ʟʘʛʘʜʫʚʘˁʝ ʦʜ ʝʢʩʢʨʝʪʠʪʝ 

ʥʘ ʢʘʧʘʯʠʪʝ. 

ɺʦ ʢʦʤʧʣʝʢʩʥʘʪʘ ʧʨʦʮʝʥʢʘ ʟʘ ʩʦʩʪʦʿʙʘʪʘ ʩʦ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ 

ʤʠʢʨʦʙʠʦʣʦʰʢʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʠʤʘʘʪ ʤʥʦʛʫ ʟʥʘʯʘʿʥʦ ʤʝʩʪʦ. ɹʘʢʪʝʨʠʠʪʝ ʩʝ ʠʜʝʘʣʝʥ 

ʩʝʥʟʦʨ ʟʘ ʠʥʜʠʢʘʮʠʿʘ ʥʘ ʤʠʢʨʦʙʠʣʦʰʢʠʪʝ ʟʘʛʘʜʫʚʘˁʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʪʝ ʚʦʜʥʠ ʪʝʣʘ 

ʙʠʜʝʿ˃ʠ ʪʠʝ ʧʨʚʠ ʦʜʛʦʚʘʨʘʘʪ ʥʘ ʧʨʦʤʝʥʝʪʠʪʝ ʫʩʣʦʚʠ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ʌʠʪʦʧʣʘʥʢʪʦʥʩʢʠ ʠʩʪʨʘʞʫʚʘˁʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 
 

ʀʟʛʦʪʚʠʣʝ: ɼ-ʨ ʉʫʟʘʥʘ ʇʘʪʯʝʚʘ 

ʄ-ʨ ɱʦʚʠʮʘ ʃʝʰʦʩʢʠ 

 

ʆʜʜʝʣʝʥʠʝ ʟʘ ʬʠʪʦʧʣʘʥʢʪʦʥ 

 

 

ʌʠʪʦʧʣʘʥʢʪʦʥʦʪ ʝ ʝʜʥʘ ʦʜ ʥʘʿʟʥʘʯʘʿʥʠʪʝ ʠ ʥʘʿʩʝʥʟʠʪʠʚʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʥʘ 

ʘʢʚʘʪʠʯʥʠʪʝ ʝʢʦʩʠʩʪʝʤʠ ʦʜ ʢʦʿ ʚʦ ʥʘʿʛʦʣʝʤʘ ʤʝʨʢʘ, ʟʘʚʠʩʠ ʥʠʚʥʦʪʦ ʬʫʥʢʮʠʦʥʠʨʘˁʝ. ʉʝ 

ʩʦʩʪʦʠ ʦʜ ʝʜʥʦʢʣʝʪʦʯʥʠ ʠ ʢʦʣʦʥʠʿʘʣʥʠ ʘʣʛʠ ʩʦ ʛʦʣʝʤʠʥʘ ʦʜ <1 ɛm ʜʦ > 500 ɛm ʢʦʠ 

ʣʝʙʜʘʪ ʚʦ ʚʦʜʘʪʘ ʚʦ ʝʫʬʦʪʠʯʥʘʪʘ ʟʦʥʘ, ʢʘʜʝ ʰʪʦ ʩʚʝʪʣʠʥʘʪʘ ʝ ʜʦʩʪʘʧʥʘ ʟʘ ʬʦʪʦʩʠʥʪʝʟʘʪʘ. 

ʉʧʦʨʝʜ ʈʘʤʢʦʚʥʘʪʘ ʜʠʨʝʢʪʠʚʘ ʟʘ ʚʦʜʘ (WFD), ʬʠʪʦʧʣʘʥʢʪʦʥʦʪ ʝ ʠʜʝʥʪʠʬʠʢʫʚʘʥ ʢʘʢʦ 

ʢʣʫʯʝʥ ʙʠʦʣʦʰʢʠ ʝʣʝʤʝʥʪ ʟʘ ʢʚʘʣʠʪʝʪ (BQE) ʢʦʿ ʪʨʝʙʘ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʧʨʠ ʧʨʦʮʝʥʢʘʪʘ ʥʘ 

ʝʢʦʣʦʰʢʠʦʪ ʢʚʘʣʠʪʝʪ ʥʘ ʝʟʝʨʦʪʦ. 

 ʍʣʦʨʦʬʠʣʦʪ ʘ ʝ ʬʦʪʦʩʠʥʪʝʪʠʯʢʠ ʧʠʛʤʝʥʪ ʢʦʿ ʛʠ ʠʥʪʝʛʨʠʨʘ ʩʠʪʝ ʚʠʜʦʚʠ ʥʘ ʘʣʛʠ ʠ 

ʩʣʫʞʠ ʢʘʢʦ ʤʝʨʣʠʚ ʧʦʢʘʟʘʪʝʣ ʟʘ ʮʝʣʘʪʘ ʬʠʪʦʧʣʘʥʢʪʦʥʩʢʘ ʧʨʦʜʫʢʮʠʿʘ, ʦʜʥʦʩʥʦ 

ʬʠʪʦʧʣʘʥʢʪʦʥʩʢʘʪʘ ʙʠʦʤʘʩʘ, ʘ ʩʧʦʨʝʜ ʪʦʘ ʪʦʿ ʝ ʤʥʦʛʫ ʟʥʘʯʘʝʥ ʧʘʨʘʤʝʪʘʨ ʟʘ ʦʜʨʝʜʫʚʘˁʝ 

ʥʘ ʪʨʦʬʠʯʢʠʦʪ ʩʪʘʪʫʩ ʥʘ ʚʦʜʘʪʘ. 

 

ʄʘʪʝʨʠʿʘʣ ʠ ʤʝʪʦʜʠ 

ɺʦ ʪʝʢ ʥʘ ʥʦʝʤʚʨʠ 2023 ʛʦʜʠʥʘ ʨʝʘʣʠʟʠʨʘʥʠ ʩʝ ʢʘʤʧʘˁʠ, ʧʨʠ ʢʦʠ ʢʦʣʝʢʮʠʦʥʠʨʘʥ 

ʝ ʤʘʪʝʨʠʿʘʣ ʟʘ ʘʥʘʣʠʟʘ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʦʪ ʠ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʭʣʦʨʦʬʠʣʦʪ ʘ ʦʜ 

ʧʝʣʘʛʠʿʘʣʦʪ ʠ ʣʠʪʦʨʘʣʦʪ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ, ʢʘʢʦ ʠ ʦʜ ʛʣʘʚʥʠʪʝ ʧʨʠʪʦʢʠ ʥʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ.  

ʇʨʦʙʠʪʝ ʟʘ ʘʥʘʣʠʟʘ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʦʪ ʩʝ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠ ʥʘ ʪʝʨʝʥ ʚʦ ʪʝʤʥʠ 

ʰʠʰʠˁʘ ʦʜ 100 ml ʠ ʬʠʢʩʠʨʘʥʠ ʩʦ 4 % ʨʘʩʪʚʦʨ ʦʜ ʬʦʨʤʘʣʠʥ ʠ ʦʙʨʘʙʦʪʝʥʠ ʚʦ Utermohl-

ʦʚʠ ʢʦʤʦʨʠ ʦʜ 50 ml ʩʦ ʧʦʤʦʰ ʥʘ ʠʥʚʝʨʟʝʥ ʤʠʢʨʦʩʢʦʧ ʧʦʩʣʝ ʩʝʜʠʤʝʥʪʘʮʠʿʘ ʦʜ 24 ʯʘʩʘ 



(Utermöhl, 1958). ʅʫʤʝʨʠʯʢʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʦʪ ʩʝ ʠʟʨʘʟʝʥʠ ʢʘʢʦ ʙʨʦʿ ʥʘ 

ʠʥʜʠʚʠʜʫʠ ʥʘ ʣʠʪʘʨ ʚʦʜʘ. 

 ʂʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʭʣʦʨʦʬʠʣʦʪ ʘ ʩʝ ʦʜʨʝʜʫʚʘʰʝ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʩʢʠ ʧʦʩʣʝ 

ʝʢʩʪʨʘʢʮʠʿʘ ʩʦ 90% ʝʪʘʥʦʣ (ISO 10260, 1992), ʘ ʥʫʤʝʨʠʯʢʠʪʝ ʚʨʝʜʥʦʩʪʠ ʩʝ ʠʟʨʘʟʝʥʠ ʢʘʢʦ 

ʤʠʢʨʦʛʨʘʤʠ ʥʘ ʣʠʪʘʨ ʚʦʜʘ. 

  

ʈʝʟʫʣʪʘʪʠ ʠ ʜʠʩʢʫʩʠʿʘ 

 

ʊʘʙʝʣʘ 1. ʂʚʘʣʠʪʘʪʠʚʝʥ ʠ ʢʚʘʥʪʠʪʘʪʠʚʝʥ ʩʦʩʪʘʚ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʦʪ ʚʦ 

ʧʝʣʘʛʠʿʘʣʦʪ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʥʘ ʜʝʥ 27. 11. 2023 ʛʦʜʠʥʘ 

 ʂʘʟʘʥ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ 
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Cyanophyta     

Chroococcus limneticus 2 000   1 000 

Cyanodyction imperfectum 2 000 2 000   

Planktolyngbya limnetica 1 000 1 000 1 000 2 000 

Bacillariophyta     

Asterionella formosa   1 000 1 000 

Aulacoseira sp. 16 000 16 000 20 000 10 000 

Cyclotella sp.  6 000 6 000 12 000 9 000 

Fragilaria sp. 3 000 1 000  1 000 

Gomphonema sp.   1 000  

Navicula sp. 2 000    

Cocconeis sp. 1 000 1 000   

Ulnaria acus    1 000 

Chlorophyta     

Ankistrodesmusfalcatus 3 000    

Ankistrodesmus lacustris    1 000 

Eudorina elegans  1 000 1 000  

Scenedesmus quadricauda 1 000    

Charophyta     

Closterium acutum 8 000 21 000 7 000 11 000 

Closterium aciculare  4 000 5 000 3 000 

Staurastrum sp.   1 000 1 000 

ɺʢʫʧʥʦ ind/l  45 000 53 000 49 000 41 000 

 



ʊʘʙʝʣʘ 2. ʂʚʘʣʠʪʘʪʠʚʝʥ ʠ ʢʚʘʥʪʠʪʘʪʠʚʝʥ ʩʦʩʪʘʚ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʦʪ ʚʦ ʣʠʪʦʨʘʣʦʪ 

ʥʘ  ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʥʘ ʜʝʥ 21. 11. 2023 ʛʦʜʠʥʘ 
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Cyanophyta        

Chroococcus limneticus       1 000 

Gloeocapsa sp.    2 000 2 500  1 000 

Planktolyngbya limnetica 2 000  2 000 2 000 1 500  2 000 

Bacillariophyta        

Amphora sp. 5 000 2 000  3 000 500   

Asterionella formosa 2 000 500 1 000 4 000 2 500 500 1 000 

Aulacoseira sp. 9 000 7 500 37 000 57 000 27 000 61 000 48 000 

Cocconeis sp. 1 000 3 500  8 000  1 500  

Cyclotella sp.  8 000 4 500 9 000 5 000 1 500 5 500  

Cymatopleura solea  500   500   

Cymbella  sp.  500      

Cymbopleura sp. 1 000       

Diatoma tenuis   1 000     

Diatoma sp. 2 000 2 500 1 000  500 1 000  

Diploneis sp.    1 000    

Encyonema sp.  500    1 000  

Epithemia sp. 4 000 500  3 000    

Fragilaria parasitica        

Fragilaria sp. 1 000 2 000 3 000 1 000 1 000 1 000  

Gomphonema sp.  2 000  2 000    

Gyrosigma sp.  500  1 000    

Navicula reichardtii   1 000 6 000 1 500   

Navicula sp. 23 000 9 000 10 000 13 000 6  000 4 000 3 000 

Neidium binodis        

Neidium sp.   2 000 1 000    

Nitzschia sp. 1 000 1 000  1 000    

Placoneis sp. 3 000 500 1 000 5 000 1 000   

Planothidium sp.   1 000     

Rhopalodia gibba    1 000    

Surirella sp.  500 1 000 1 000    

Ulnaria acus    1 000 1 500  2 000 

Chlorophyta        

Ankistrodesmus falcatus     500   

Ankistrodesmus lacustris  500     2 000 

Eudorina elegans    1 000  500  



Mougeotia sp.      1 000  

Oocystis lacustris   1 000   500 2 000 

Scenedesmus quadricauda     500   

Charophyta        

Closterium acutum 12 000 6 500 3 000 5 000 13 000 5 000 10 000 

Closterium aciculare 4 000 1 500  1 000   2 000 

Pyrrophyta         

Peridinium sp.      2 500 1 000 

ɺʢʫʧʥʦ ind/l  78 000 46 500 74 000 125 000 61 500 85 000 76 000 

 

 

ʊʘʙʝʣʘ 3. ʂʚʘʣʠʪʘʪʠʚʝʥ ʠ ʢʚʘʥʪʠʪʘʪʠʚʝʥ ʩʦʩʪʘʚ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʦʪ ʚʦ ʨʝʢʠʪʝ 

ʧʨʠʪʦʢʠ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʥʘ ʜʝʥ 13. 11. 2023 ʛʦʜʠʥʘ 
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Cyanophyta   

Planktolyngbya sp. 800 800 

Bacillariophyta   

Achnanthidium minutissimum 2 800 800 

Aulacoseira sp. 8 800 400 

Cocconeis sp. 8 000 1 600 

Cyclotella sp. 1 200  

Diatom asp. 3 200 1 600 

Encyonema sp. 800  

Fragilaria sp. 11 200 400 

Gomphonema sp. 800  

Navicula sp. 1 200  

Hannaea arcus  400 

Ulnaria ulna 6 800  

Charophyta   

Closterium sp. 2 000 400 

ɺʢʫʧʥʦ ind/l  47 600 6 400 

 

ʌʠʪʦʧʣʘʥʢʪʦʥʩʢʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ ʠ ʚʦ ʦʚʦʿ ʧʝʨʠʦʜ ʧʦʢʘʞʫʚʘʘʪ ʟʥʘʯʠʪʝʣʥʦ 

ʧʦʛʦʣʝʤ ʜʠʚʝʨʟʠʪʝʪ ʚʦ ʣʠʪʦʨʘʣʥʠʦʪ ʨʝʛʠʦʥ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʚʦ ʦʜʥʦʩ ʥʘ 

ʧʝʣʘʛʠʿʘʣʦʪ. ʅʘʿʙʦʛʘʪ ʜʠʚʝʨʟʠʪʝʪ ʥʘ ʘʣʛʠ ʙʝʰʝ ʝʚʠʜʝʥʪʠʨʘʥ ʥʘ ʪʦʯʢʘʪʘ ʂʨʘʥʠ ʩʦ ʚʢʫʧʥʦ 

23 ʚʠʜʦʚʠ ʥʘ ʘʣʛʠ, ʘ ʥʘʿʤʘʣ ʙʨʦʿ ʥʘ ʚʠʜʦʚʠ ʩʝ ʝʚʠʜʝʥʪʠʨʘʥʠ ʢʘʿ ɼʦʣʥʦ ɼʫʧʝʥʠ (12) ʠ 

ʅʘʢʦʣʝʮ (13). ʅʘʿʛʦʣʝʤ ʙʨʦʿ ʥʘ ʚʠʜʦʚʠ ʙʝʘ ʝʚʠʜʝʥʪʠʨʘʥʠ ʦʜ ʛʨʫʧʘʪʘ ʥʘ ʩʠʣʠʢʘʪʥʠʪʝ ʘʣʛʠ 

(Bacillariophyta), ʢʦʠ ʙʝʘ ʠ ʥʘʿʘʙʫʥʜʘʥʪʥʠ ʢʘʢʦ ʚʦ ʣʠʪʦʨʘʣʦʪ, ʪʘʢʘ ʠ ʚʦ ʧʝʣʘʛʠʿʘʣʦʪ ʥʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ. ʅʘʿʘʙʫʥʜʘʥʪʝʥ ʚʠʜ ʙʝʰʝ Aulacoseira sp. (ʊʘʙ. 1, 2).  



ɻʫʩʪʠʥʘʪʘ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʦʪ ʠ ʚʦ ʧʝʣʘʛʠʿʘʣʦʪ ʠ ʚʦ ʣʠʪʦʨʘʣʦʪ ʥʝ ʙʝʰʝ ʛʦʣʝʤʘ, ʩʦ 

ʪʦʘ ʰʪʦ ʚʦ ʣʠʪʦʨʘʣʦʪ ʠʤʘʰʝ ʧʦʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ. ɺʨʝʜʥʦʩʪʠʪʝ ʥʘ ʩʠʪʝ ʪʦʯʢʠ ʦʜ 

ʧʝʣʘʛʠʿʘʣʦʪ ʙʝʘ ʤʥʦʛʫ ʙʣʠʩʢʠ ʧʨʠ ʰʪʦ ʥʘʿʤʘʣʘ ʛʫʩʪʠʥʘ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥ ʚʦ ʧʝʣʘʛʠʿʘʣʦʪ 

ʥʘ ʝʟʝʨʦʪʦ ʠʤʘʰʝ ʚʦ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ 14 ʤʝʪʨʠ ʜʣʘʙʦʯʠʥʘ (41 000 ind/l), ʘ ʥʘʿʛʦʣʝʤʘ ʚʦ 

ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ 0 ʤʝʪʨʠ ʜʣʘʙʦʯʠʥʘ (53 000 ind/l) (ʊʘʙ. 1),  

ɺʦ ʣʠʪʦʨʘʣʥʠʦʪ ʨʝʛʠʦʥ ʥʘʿʛʦʣʝʤʘ ʛʫʩʪʠʥʘ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥ ʙʝʰʝ ʝʚʠʜʝʥʪʠʨʘʥʘ 

ʚʦ ʂʨʘʥʠ ʩʦ 125 000 ind/l,  ʘ ʥʘʿʤʘʣʘ ʙʝʰʝ ʛʫʩʪʠʥʘʪʘ ʚʦ ʆʪʝʰʝʚʦ ʩʦ 46 500 ind/l. (ʊʘʙ. 2).  

ɺʦ ʂʨʘʥʩʢʘ ʈʝʢʘ ʙʝʰʝ ʝʚʠʜʝʥʪʠʨʘʥ ʧʦʛʦʣʝʤ ʙʨʦʿ ʥʘ ʚʠʜʦʚʠ ʘʣʛʠ ʚʦ ʦʜʥʦʩ ʥʘ 

ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ, ʘ ʥʘʿʛʦʣʝʤ ʙʨʦʿ ʦʜ ʝʚʠʜʝʥʪʠʨʘʥʠʪʝ ʘʣʛʠ ʙʝʘ ʦʜ ʛʨʫʧʘʪʘ ʥʘ ʩʠʣʠʢʘʪʥʠ 

ʘʣʛʠ (Bacillariophyta). ɻʫʩʪʠʥʘʪʘ ʥʘ ʘʣʛʠ ʚʦ ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ ʙʝʰʝ ʤʘʣʘ ʠ ʠʟʥʝʩʫʚʘʰʝ 6 

400 ind/l, ʜʦʜʝʢʘ ʚʦ ʂʨʘʥʩʢʘ ʈʝʢʘ ʙʝʰʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦʛʦʣʝʤʘ ʠ ʠʟʥʝʩʫʚʘʰʝ 47 600 ind/l 

(ʊʘʙ. 3). 

 

 
ʉʣʠʢʘ 1. ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʭʣʦʨʦʬʠʣ ʘ ʥʘ ʠʩʧʠʪʫʚʘʥʠʪʝ ʪʦʯʢʠ ʦʜ ʧʝʣʘʛʠʿʘʣʦʪ ʥʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 

 

ʂʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʭʣʦʨʦʬʠʣ ʘ, ʢʘʢʦ ʧʦʢʘʟʘʪʝʣ ʥʘ ʧʨʦʜʫʢʮʠʿʘʪʘ ʥʘ 

ʬʠʪʦʧʣʘʥʢʪʦʥ, ʦʜʥʦʩʥʦ ʬʠʪʦʧʣʘʥʢʪʦʥʩʢʘʪʘ ʙʠʦʤʘʩʘ ʚʦ ʦʚʦʿ ʧʝʨʠʦʜ ʠʤʘʰʝ ʥʠʩʢʠ 

ʚʨʝʜʥʦʩʪʠ ʢʦʠ ʙʝʘ ʙʣʠʩʢʠ ʥʘ ʩʠʪʝ ʪʦʯʢʠ. ɺʦ ʧʝʣʘʛʠʿʘʣʦʪ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 

ʥʘʿʛʦʣʝʤʘ ʚʨʝʜʥʦʩʪ ʠʤʘʰʝ ʥʘ ʪʦʯʢʘʪʘ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ 0 m ʜʣʘʙʦʯʠʥʘ (3,07 ɛg l-1), ʘ 

ʥʘʿʥʠʩʢʘ ʚʨʝʜʥʦʩʪ ʙʝʰʝ ʨʝʛʠʩʪʨʠʨʘʥʘ ʥʘ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ 14 ʤʝʪʨʠ ʜʣʘʙʦʯʠʥʘ (2,05 ɛg 

l-1) ʠ ʥʘ ʂʘʟʘʥ 15 m ʜʣʘʙʦʯʠʥʘ (2,22 ɛg l-1) (ʉʣ. 1). ʉʠʪʝ ʚʨʝʜʥʦʩʪʠ ʩʦʦʜʚʝʩʪʚʫʚʘʘ ʩʦ 

ʚʨʝʜʥʦʩʪʠʪʝ ʥʘ ʛʫʩʪʠʥʘʪʘ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥ. 
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ʉʣʠʢʘ 2. ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʭʣʦʨʦʬʠʣ ʘ ʥʘ ʠʩʧʠʪʫʚʘʥʠʪʝ ʪʦʯʢʠ ʦʜ ʣʠʪʦʨʘʣʦʪ ʠ ʧʨʠʪʦʢʠʪʝ 

ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 

 

ɺʦ ʣʠʪʦʨʘʣʥʠʦʪ ʨʝʛʠʦʥ, ʥʘʿʚʠʩʦʢʘ ʚʨʝʜʥʦʩʪ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʭʣʦʨʦʬʠʣ ʘ  

ʢʦʿʘ ʦʪʩʢʦʢʥʫʚʘʰʝ ʦʜ ʩʠʪʝ ʦʩʪʘʥʘʪʠ ʪʦʯʢʠ ʙʝʰʝ ʨʝʛʠʩʪʨʠʨʘʥʘ ʢʘʿ ʅʘʢʦʣʝʮ (6,57 ɛg l-1), ʘ 

ʧʦ ʥʝʘ ʩʣʝʜʝʰʝ ʪʦʯʢʘʪʘ ʂʨʘʥʠ ʩʦ 4,95 ɛg l -1, ʜʦʜʝʢʘ ʧʘʢ ʥʘʿʥʠʩʢʘ ʚʨʝʜʥʦʩʪ ʙʝʰʝ 

ʨʝʛʠʩʪʨʠʨʘʥʘ ʢʘʿ ʆʪʝʰʝʚʦ (1,79 ɛg l-1). ɺʦ ʦʩʪʘʥʘʪʠʪʝ ʣʠʪʦʨʘʣʥʠ ʪʦʯʢʠ ʚʨʝʜʥʦʩʪʠʪʝ ʙʝʘ 

ʙʣʠʩʢʠ ʠ ʩʠʪʝ ʙʝʘ ʧʦʜ 3 ɛg l-1. ɺʦ ʂʨʘʥʩʢʘ ʈʝʢʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ  ʭʣʦʨʦʬʠʣ ʘ 

ʠʟʥʝʩʫʚʘʰʝ 2,65 ɛg l-1, ʘ ʚʦ ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ 1,62 ɛg l-1, ʩʦʦʜʚʝʪʥʦ ʥʘ ʛʫʩʪʠʥʘʪʘ ʥʘ 

ʬʠʪʦʧʣʘʥʢʪʦʥ (ʉʣ. 2). 

   
ʉʣʠʢʘ 3. ʀʥʜʝʢʩ ʥʘ ʪʨʦʬʠʯʢʘ ʩʦʩʪʦʿʙʘ (TSI) ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ 

ʭʣʦʨʦʬʠʣ ʘ 

 

ʉʧʦʨʝʜ ʚʨʝʜʥʦʩʪʠʪʝ ʥʘ ʠʥʜʝʢʩʦʪ ʥʘ ʪʨʦʬʠʯʢʘ ʩʦʩʪʦʿʙʘ (TSI) ʚʨʟ ʦʩʥʦʚʘ ʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʭʣʦʨʦʬʠʣ ʘ, ʝʟʝʨʩʢʘʪʘ ʚʦʜʘ ʥʘ ʪʦʯʢʠʪʝ ʂʘʟʘʥ, ʆʪʝʰʝʚʦ ʠ ʉʪʝˁʝ ʩʝ 

ʢʘʪʝʛʦʨʠʟʠʨʘ ʢʘʢʦ ʦʣʠʛʦʪʨʦʬʥʘ, ʘ ʥʘ ʩʠʪʝ ʦʩʪʘʥʘʪʠ ʪʦʯʢʠ ʩʝ ʢʘʪʝʛʦʨʠʟʠʨʘ ʢʘʢʦ 

ʤʝʟʦʪʨʦʬʥʘ (ʉʣ. 3). 
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ʀɿɺɽʐʊɸɱ ʆɼ ʀʉʊʈɸɾʋɺɸɳɸʊɸ ʅɸ ɻʈʋʇʀʊɽ ROTIFERA, COPEPODA ʀ 

CLADOCERA ʆɼ ʇɽʃɸɻʀɱɸʃʆʊ ʀ ʃʀʊʆʈɸʃʆʊ ʅɸ ʇʈɽʉʇɸʅʉʂʆʊʆ ɽɿɽʈʆ 

 

 

ʀʟʛʦʪʚʠʣʝ: ɼ-ʨ. ɻʦʮʝ ʂʦʩʪʦʩʢʠ 

                     ɼ-ʨ. ʆʨʭʠʜʝʿʘ ʊʘʩʝʚʩʢʘ 
 

ʆʜʜʝʣʝʥʠʝ ʟʘ ʟʦʦʧʣʘʥʢʪʦʥ 
 

ɺʦʚʝʜ 

 

ʉʣʘʪʢʦʚʦʜʥʠʦʪ ʟʦʦʧʣʘʥʢʪʦʥ ʟʘʟʝʤʘ ʚʘʞʥʘ ʠ ʩʪʨʘʪʝʰʢʘ ʧʦʟʠʮʠʿʘ ʚʦ ʪʨʦʬʠʯʢʠʦʪ ʩʠʥ˅ʠʨ 

ʥʘ ʠʩʭʨʘʥʘ ʚʦ ʘʢʚʘʪʠʯʥʠʦʪ ʝʢʦʩʠʩʪʝʤ ʠ ʝ ʤʦʰʥʝ ʯʫʚʩʪʚʠʪʝʣʝʥ ʥʘ ʘʥʪʨʦʧʦʛʝʥʠʪʝ 

ʚʣʠʿʘʥʠʿʘ (Caroni and Irvine 2010). ʂʘʢʦ ʠʥʪʝʛʨʠʨʘʥ ʠ ʥʝʠʟʦʩʪʘʚʝʥ ʜʝʣ ʦʜ ʩʠʥ˅ʠʨʦʪ ʥʘ 

ʠʩʭʨʘʥʘ, ʩʤʝʩʪʝʥ ʧʦʤʝʺʫ ʬʠʪʦʧʣʘʥʢʪʦʥʦʪ ʢʘʢʦ ʥʝʛʦʚ ʭʨʘʥʣʠʚ ʨʝʩʫʨʩ ʠ ʨʠʙʠʪʝ ʢʘʢʦ 

ʧʨʝʜʘʪʦʨ, ʛʠ ʦʜʨʘʟʫʚʘ ʩʫʧʪʠʣʥʠʪʝ ʧʨʦʤʝʥʠ ʢʦʠ ʩʝ ʩʣʫʯʫʚʘʘʪ ʚʦ ʧʦʥʠʩʢʠʪʝ ʠ ʧʦʚʠʩʦʢʠʪʝ 

ʪʨʦʬʠʯʢʠ ʥʠʚʦʘ.  

ʇʨʦʤʝʥʠʪʝ ʚʦ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ, ʥʦ ʠ ʢʣʠʤʘʪʩʢʠʪʝ ʧʨʦʤʝʥʠ ʩʝ ʦʜʨʘʟʫʚʘʘʪ ʚʨʟ 

ʘʙʫʥʜʘʥʪʥʦʩʪʘ ʠ ʙʠʦʤʘʩʘʪʘ ʥʘ ʟʦʦʧʣʘʥʢʪʦʥʦʪ, ʢʘʢʦ ʠ ʥʘ ʧʦʿʘʚʘʪʘ ʠʣʠ ʦʪʩʫʩʪʚʦʪʦ ʥʘ 

ʧʦʝʜʠʥʠ ʚʠʜʦʚʠ, ʧʘʨʘʤʝʪʨʠ ʢʦʠ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʠʩʢʦʨʠʩʪʝʥʠ ʢʘʢʦ ʝʬʠʢʘʩʝʥ ʠʥʜʠʢʘʪʦʨ 

ʟʘ ʪʨʦʬʠʯʢʘʪʘ ʩʦʩʪʦʿʙʘ ʠ ʝʢʦʣʦʰʢʠʦʪ ʩʪʘʪʫʩ ʥʘ ʧʦʚʨʰʠʥʩʢʠʪʝ ʚʦʜʠ (Hsieh et al. 2011; 

Jeppessen et al. 2011). 

ʉʪʨʫʢʪʫʨʘʪʘ ʥʘ ʥʠʚʥʘʪʘ ʟʘʝʜʥʠʮʘ ʥʝ ʦʚʦʟʤʦʞʫʚʘ ʩʘʤʦ ʧʨʦʮʝʥʢʘ ʥʘ ʩʪʝʧʝʥʦʪ ʥʘ 

ʟʘʛʘʜʫʚʘˁʝ, ʪʫʢʫ ʤʦʞʝ ʜʘ ʛʦ ʦʜʨʝʜʠ ʪʨʝʥʜʦʪ ʥʘ ʦʧʰʪʠʪʝ ʫʩʣʦʚʠ ʚʦ ʪʝʢʦʪ ʥʘ ʚʨʝʤʝʪʦ.  

 

 

ʄʘʪʝʨʠʿʘʣ ʠ ʤʝʪʦʜʠ ʥʘ ʨʘʙʦʪʘ 

 

ʄʘʪʝʨʠʿʘʣʦʪ ʟʘ ʘʥʘʣʠʟʘ ʥʘ ʩʣʦʙʦʜʥʦʞʠʚʝʘʯʢʠʪʝ ʧʣʘʥʢʪʦʥʩʢʠ ʚʠʜʦʚʠ ʙʝʰʝ 

ʢʦʣʝʢʮʠʦʥʠʨʘʥ ʩʦ Ruttner-ʦʚ ʩʝʤʧʣʝʨ (Hydro-bios, Kiel, ɻʝʨʤʘʥʠʿʘ) ʠ ʬʠʣʪʨʠʨʘʥ ʥʠʟ 

ʤʠʢʨʦʩʠʪʦ ʩʦ ʜʠʤʝʥʟʠʠ ʥʘ ʦʢʮʘ ʦʜ 55 Õ. ɺʠʜʦʚʠʪʝ, ʧʘʢ, ʢʦʠ ʩʝ ʩʚʨʟʘʥʠ ʩʦ ʩʫʧʩʪʨʘʪʦʪ ʩʝ 

ʢʦʣʝʢʮʠʦʥʠʨʘʘ ʩʦ ʧʦʤʦʰ ʥʘ ʩʦʦʜʚʝʪʥʘ ʜʨʝ˅ʘ. ʇʝʨʠʬʠʪʦʥʩʢʠʪʝ ʧʨʝʪʩʪʘʚʥʠʮʠ ʦʜ 

ʩʦʙʨʘʥʠʦʪ ʤʘʪʝʨʠʿʘʣ, ʩʝ ʧʦʪʦʧʫʚʘʘ ʚʦ ʩʘʜ ʩʦ ʚʦʜʘ ʠ ʩʝ ʬʠʣʪʨʠʨʘʘ ʥʠʟ ʤʠʢʨʦʩʠʪʦ. 

ʄʘʪʝʨʠʿʘʣʦʪ ʝ ʬʠʢʩʠʨʘʥ ʩʦ 4% ʬʦʨʤʘʣʠʥ ʠ ʪʨʘʥʩʧʦʨʪʠʨʘʥ ʚʦ ʣʘʙʦʨʘʪʦʨʠʿʘ ʢʘʜʝ ʝ 

ʘʥʘʣʠʟʠʨʘʥ ʩʦ ʧʨʠʤʝʥʘ ʥʘ ʤʠʢʨʦʩʢʦʧ ʦʜ ʤʘʨʢʘ Olympus BX43 ʠ ʠʥʚʝʨʟʝʥ ʤʠʢʨʦʩʢʦʧ ʦʜ 

ʪʠʧʦʪ Leica DM IRB, ʢʘʢʦ ʠ Olympus UC30 ʢʘʤʝʨʘ ʠ ʩʦʬʪʚʝʨ ʟʘ ʘʨʭʠʚʠʨʘˁʝ ʠ ʤʝʨʝˁʝ ʥʘ 

ʬʦʪʦʛʨʘʬʠʠ ʠ ʧʦʜʘʪʦʮʠ. ʊʘʢʩʦʥʦʤʩʢʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʤʘʪʝʨʠʿʘʣʦʪ ʩʝ ʠʟʚʝʜʫʚʘʰʝ ʩʦ 

ʧʦʤʦʰ ʥʘ ʩʪʘʥʜʘʨʜʥʠ ʢʣʫʯʝʚʠ ʟʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ (Kutikova 1970; Koste 1978; Segers 

1995; Borutsky 1960; Manuilova 1964; Mazepova 1978).  

ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʢʚʘʣʠʪʘʪʠʚʥʘʪʘ ʘʥʘʣʠʟʘ ʠ ʨʝʣʘʪʠʚʥʘʪʘ ʘʙʫʥʜʘʥʪʥʦʩʪ ʥʘ ʙʠʦʠʥʜʠʢʘʪʦʨʠʪʝ 

ʙʝʰʝ ʦʜʨʝʜʝʥ ʠ ʩʪʝʧʝʥʦʪ ʥʘ ʩʘʧʨʦʙʥʦʩʪ ʥʘ ʠʩʧʠʪʫʚʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʩʧʦʨʝʜ  Pantle and 

Buck (1955). 

 

 



ʈʝʟʫʣʪʘʪʠ ʠ ʜʠʩʢʫʩʠʿʘ 

 

Rotifera 

 

ɺʦ ʧʝʣʘʛʠʿʘʣʦʪ ʥʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ ʢʦʥʩʪʘʪʠʨʘʥʦ ʝ ʧʨʠʩʫʩʪʚʦ ʥʘ ʩʣʝʜʥʠʪʝ ʚʠʜʦʚʠ: 

Trichocerca pusilla (Lauterborn, 1898), Trichocerca capucina (Wierzejski et Zacharias, 1893), 

Trichocerca similis similis (Wierzejski, 1893), Synchaeta pectinata Ehrenberg, 1832, 

Polyarthra vulgaris Carlin, 1943, Asplanchna priodonta Gosse, 1850, Keratella cochlearis 

cochlearis (Gosse, 1851), Keratella cochlearis tecta (Gosse, 1851), Keratella quadrata 

(Müller, 1786), Kellicottia longispina (Kellicott, 1879), Filinia longiseta (Ehrenberg, 1834). 

ʅʠʚʥʘʪʘ ʢʚʘʥʪʠʪʘʪʠʚʥʘ ʟʘʩʪʘʧʝʥʦʩʪ ʚʦ ʩʦʩʪʘʚʦʪ ʥʘ ʟʦʦʧʣʘʥʢʪʦʥʦʪ, ʢʘʢʦ ʠ ʚʝʨʪʠʢʘʣʥʘ 

ʜʠʩʪʨʠʙʫʮʠʿʘ ʚʦ ʧʝʣʘʛʠʿʘʣʦʪ ʩʝ ʜʘʜʝʥʠ ʚʦ ʪʘʙʝʣʠʪʝ 5-12.  

 

ɸʥʘʣʠʟʘʪʘ ʥʘ ʢʚʘʣʠʪʘʪʠʚʥʠʦʪ ʩʦʩʪʘʚ ʥʘ ʨʦʪʠʬʝʨʠʪʝ ʚʦ ʣʠʪʦʨʘʣʦʪ ʧʦʢʘʞʫʚʘ ʧʨʠʩʫʩʪʚʦ 

ʥʘ 41 ʚʠʜ ʨʦʪʠʬʝʨʠ. ɺʦ ʥʠʚʥʠʦʪ ʩʦʩʪʘʚ ʧʨʝʦʚʣʘʜʫʚʘʘʪ ʬʠʪʦʬʠʣʥʠ ʠ ʝʧʠʬʠʪʩʢʠ ʚʠʜʦʚʠ 

ʧʨʠʩʫʪʥʠ ʚʦ ʨʝʦʥʦʪ ʥʘ ʚʦʜʥʘʪʘ ʚʝʛʝʪʘʮʠʿʘ, ʜʝʣʫʤʥʦ ʩʝ ʙʝʥʪʦʩʥʠ, ʜʦʜʝʢʘ ʤʘʣ ʙʨʦʿ ʩʝ 

ʪʠʧʠʯʥʦ ʧʣʘʥʢʪʦʥʩʢʠ ʬʦʨʤʠ. 

ʂʚʘʣʠʪʘʪʠʚʥʠʦʪ ʠ ʢʚʘʥʪʠʪʘʪʠʚʥʠʦʪ ʩʦʩʪʘʚ ʥʘ ʨʦʪʠʬʝʨʩʢʘʪʘ ʟʘʝʜʥʠʮʘ ʚʘʨʠʨʘ ʚʦ 

ʟʘʚʠʩʥʦʩʪ ʦʜ ʩʝʟʦʥʘʪʘ ʠ ʣʦʢʘʣʠʪʝʪʦʪ (Pejler, 1995). ɸʥʘʣʠʟʠʪʝ ʥʘ ʟʠʤʩʢʠʦʪ ʩʦʩʪʘʚ ʥʘ 

ʨʦʪʠʬʝʨʠʪʝ ʧʦʢʘʞʫʚʘʘʪ ʥʠʩʢʦ ʚʠʜʦʚʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʜʦʤʠʥʘʥʪʥʦʩʪ ʥʘ ʧʦʝʜʠʥʠ ʚʠʜʦʚʠ, 

ʢʘʢʦ ʰʪʦ ʩʝ Synchaeta pectinata ʠ Polyarthra vulgaris. ɿʘ ʚʨʝʤʝ ʥʘ ʣʝʪʥʠʦʪ ʧʝʨʠʦʜ 

ʢʦʥʩʪʘʪʠʨʘʥʦ ʝ ʥʘʿʛʦʣʝʤʦ ʚʠʜʦʚʦ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʦʜʥʦʩʥʦ ʧʨʠʩʫʩʪʚʦ ʥʘ 32 ʚʠʜʘ. 

ɿʘʙʝʣʝʞʣʠʚʘ ʝ ʜʦʤʠʥʘʮʠʿʘʪʘ ʥʘ ʚʠʜʦʚʠʪʝ Polyarthra vulgaris, Cephalodella gibba ʠ 

Euchlanis dilatata ʚʦ ʪʝʢʦʪ ʥʘ ʮʝʣʠʦʪ ʠʩʪʨʘʞʫʚʘʯʢʠ ʧʝʨʠʦʜ. 

  

ɸʥʘʣʠʟʘʪʘ ʥʘ ʤʘʪʝʨʠʿʘʣʦʪ ʢʦʣʝʢʮʠʦʥʠʨʘʥ ʦʜ ʨʝʢʠʪʝ ʧʦʢʘʞʫʚʘ ʢʚʘʣʠʪʘʪʠʚʥʦ ʠ 

ʢʚʘʥʪʠʪʘʪʠʚʥʦ ʩʠʨʦʤʘʰʪʚʦ ʩʦ ʚʠʜʦʚʠ, ʧʨʝʜ ʩʝ ʧʦʨʘʜʠ ʥʝʩʪʘʙʠʣʥʦʩʪʘ ʥʘ ʞʠʚʝʘʣʠʰʪʘʪʘ 

(Ricci and Balsamo, 2001). ʈʝʛʠʩʪʨʠʨʘʥʠʪʝ ʚʠʜʦʚʠ ʩʝ ʧʨʝʪʝʞʥʦ ʙʝʥʪʦʩʥʠ ʠ ʧʝʨʠʬʠʪʦʥʩʢʠ 

ʠ ʧʨʠʧʘʺʘʘʪ ʚʦʛʣʘʚʥʦ ʥʘ ʛʨʫʧʘʪʘ Bdelloidea. 

 

ʏʫʚʩʪʚʠʪʝʣʥʦʩʪʘ ʥʘ ʨʦʪʠʬʝʨʠʪʝ ʢʦʥ ʥʠʟʘ ʬʠʟʠʯʢʦ-ʭʝʤʠʩʢʠ ʧʦʢʘʟʘʪʝʣʠ, ʦʚʦʟʤʦʞʫʚʘ 

ʥʠʚʥʦ ʠʩʢʦʨʠʩʪʫʚʘˁʝ ʢʘʢʦ ʙʠʦʣʦʰʢʠ ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʩʘʧʨʦʙʥʦʩʪʘ ʥʘ ʘʢʚʘʪʠʯʥʠʪʝ 

ʝʢʦʩʠʩʪʝʤʠ (Sladecek, 1983; ʊʘʩʝʚʩʢʘ ʠ ʩʦʨ., 2004; Fowler and Duggan, 2008). 

ʉʧʦʨʝʜ ʚʠʜʦʚʠʦʪ ʩʦʩʪʘʚ ʥʘ ʨʦʪʠʬʝʨʠʪʝ ʠ ʚʨʝʜʥʦʩʪʠʪʝ ʥʘ ʩʘʧʨʦʙʥʠʦʪ ʠʥʜʝʢʩ ʜʦʙʠʝʥʠ 

ʧʨʠ ʥʘʰʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ (ʊʘʙ. 1, 2, 3 ʠ 4), ʚʦʜʘʪʘ ʦʜ ʣʠʪʦʨʘʣʥʠʦʪ ʨʝʛʠʦʥ ʥʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʚʦʛʣʘʚʥʦ ʠʤʘ ɓ-ʤʝʟʦʩʘʧʨʦʙʝʥ ʢʘʨʘʢʪʝʨ. 



ʊʘʙʝʣʘ 1. ɺʠʜʦʚʠ Rotifera ʝʚʠʜʝʥʪʠʨʘʥʠ ʚʦ ʣʠʪʦʨʘʣʥʠʦʪ ʨʝʛʠʦʥ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʚʦ ʪʝʢʦʪ ʥʘ 

ʟʠʤʩʢʘʪʘ ʢʘʤʧʘˁʘ 2023 ʛʦʜʠʥʘ ʠ ʥʠʚʥʘʪʘ ʩʘʧʨʦʙʠʦʣʦʰʢʘ ʧʨʠʧʘʜʥʦʩʪ 

 

ʊʘʢʩʦʥʠ 

ʃʦʢʘʣʠʪʝʪʠ 

G.Kl s ʇʨʝʪʦ

ʨ 

ʂʨʘʥ

ʠ 

ʅʘʢʦʣʝ

ʮ 

ʉʣʠʚʥʠ

ʮʘ 

ʉʪʝˁʝ ʆʪʝʰʝʚ

ʦ 

1.  Cephalodella gibba 

(Ehrenberg, 1832) 
II  1,7 1 1 1 1  1 

2.  Chromogaster 

ovalis (Bergendal, 1892)  
I 1,2   1    

3.  Trichocerca pusilla 

(Lauterborn, 1898) 
I, II  1,6  1 1 1 1 1 

4.  Synchaeta pectinata 

Ehrenberg, 1832 
II  1,7 1 1 1   1 

5.  Polyarthra vulgaris  

Carlin, 1943 
II  2,1 1 1 1 1 1 1 

6.  Lecane  closterocerca  

(Schmarda, 1859) 
I 1,2 1 1 1 1   

7.  Trichotria tetractis  

(Ehrenberg, 1830) 
II  1,7 1      

8.  Colurella uncinata 

bicuspidata  (Ehrenberg, 

1832) 

I, II  1,8 1 1  1  1 

9.  Colurella obtusa (Gosse, 

1886) 
I 1,1 1 1  1   

10.  Lepadella patella  (Müller, 

1773) 
II  1,7 1 1 1 1   

11.  Euchlanis dilatata 

Ehrenberg, 1832 
I, II  1,6 1 1 1 1 1 1 

12.  Keratella cochlearis  

(Gosse, 1851) 
II  1,9 1 1     

13.  Notholca acuminata  

(Ehrenberg, 1832) 
I, II  1,5    1   

14.  Notholca squamula 

(Müller, 1786) 
I, II  1,5    1   

15.  Bdelloidea II  2,2 1 1 1 1 1 1 

S   1,7 1,8 1,66 1,63 1,87 1,81 

 
ʊʘʙʝʣʘ 2. ɺʠʜʦʚʠ Rotifera ʝʚʠʜʝʥʪʠʨʘʥʠ ʚʦ ʣʠʪʦʨʘʣʥʠʦʪ ʨʝʛʠʦʥ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʚʦ ʪʝʢʦʪ ʥʘ 

ʧʨʦʣʝʪʥʘʪʘ ʢʘʤʧʘˁʘ 2023 ʛʦʜʠʥʘ ʠ ʥʠʚʥʘʪʘ ʩʘʧʨʦʙʠʦʣʦʰʢʘ ʧʨʠʧʘʜʥʦʩʪ 

 

ʊʘʢʩʦʥʠ 

ʃʦʢʘʣʠʪʝʪʠ 

G.Kl s ʇʨʝʪʦ

ʨ 

ʂʨʘʥ

ʠ 

ʅʘʢʦʣʝ

ʮ 

ʉʣʠʚʥʠ

ʮʘ 

ʉʪʝˁʝ ʆʪʝʰʝʚ

ʦ 

1. 
Cephalodella gibba 

(Ehrenberg, 1832) 
II  1,7 1 1 1 1  1 

2. 
Cephalodella forficula 

(Ehrenberg, 1831) 
II  1,8 1   1   

3. 
Cephalodella catellina 

(Müller, 1786) 
II  1,9  1     



4. 
Cephalodella ventripes 

(Dixon-Nuttall, 1901) 
I,II  1,5  1     

5. 
Chromogaster 

ovalis (Bergendal, 1892)  
I 1,2   1    

6. 
Trichocerca pusilla 

(Lauterborn, 1898) 
I, II  1,6   1 1 1  

7. 
Trichocerca tenuior 

(Gosse, 1886) 
I, II  1,6  1     

8. 
Synchaeta pectinata 

Ehrenberg, 1832 
II  1,7 1 1 1   1 

9. 
Polyarthra vulgaris  

Carlin, 1943 
II  2,1 1 1 1 1 1 1 

10. 
Lecane  closterocerca  

(Schmarda, 1859) 
I 1,2 1 1  1   

11. 
Lecane luna  (Müller, 

1776) 
I, II  1,6 1 1  1   

12. 
Lecane lunaris 

(Ehrenberg, 1832) 
I,II  1,4  1     

13. 
Lecane  bulla (Gosse, 

1886) 
I, II  1,4 1 1     

14. 
Trichotria pocillum  

(Müller, 1776) 
I, II  1,5  1     

15. 

Mytilina ventralis 

brevispina  (Ehrenberg, 

1832) 

I, II  1,5  1     

16. 
Lophocharis salpina 

(Ehrenberg, 1834) 
II  1,7  1     

17. 

Colurella uncinata 

bicuspidata  (Ehrenberg, 

1832) 

I, II  1,8  1    1 

18. 
Colurella obtusa (Gosse, 

1886) 
I 1,1 1 1  1   

19. 
Lepadella patella  

(Müller, 1773) 
II  1,7 1   1   

20. 
Lepadella triptera  

Ehrenberg, 1830 
I 1,3    1   

21. 
Euchlanis dilatata 

Ehrenberg, 1832 
I, II  1,6 1 1 1 1 1 1 

22. 
Euchlanis deflexa Gosse, 

1851 
I, II  1,6  1   1  

23. 
Keratella cochlearis  

(Gosse, 1851) 
II  1,9 1 1     

24. 
Platyias quadricornis   

(Ehrenberg, 1832) 
II  1,8  1     

25. 
Hexarthra mira (Hudson, 

1871) 
 II  1,8  1     

26. Bdelloidea II  2,2 1 1 1 1 1 1 

S   1,66 1,65 1,73 1,63 1,82 1,85 

 



 
ʊʘʙʝʣʘ 3. ɺʠʜʦʚʠ Rotifera ʝʚʠʜʝʥʪʠʨʘʥʠ ʚʦ ʣʠʪʦʨʘʣʥʠʦʪ ʨʝʛʠʦʥ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʚʦ ʪʝʢʦʪ ʥʘ 

ʣʝʪʥʘʪʘ ʢʘʤʧʘˁʘ 2023 ʛʦʜʠʥʘ ʠ ʥʠʚʥʘʪʘ ʩʘʧʨʦʙʠʦʣʦʰʢʘ ʧʨʠʧʘʜʥʦʩʪ 

 

ʊʘʢʩʦʥʠ 

ʃʦʢʘʣʠʪʝʪʠ 

G.Kl s ʇʨʝʪʦ

ʨ 

ʂʨʘʥ

ʠ 

ʅʘʢʦʣʝ

ʮ 

ʉʣʠʚʥʠ

ʮʘ 

ʉʪʝˁʝ ʆʪʝʰʝʚ

ʦ 

1. 
Cephalodella gibba 

(Ehrenberg, 1832) 
II  1,7 1 1 1 1  1 

2. 
Cephalodella forficula 

(Ehrenberg, 1831) 
II  1,8 1   1   

3. 
Cephalodella catellina 

(Müller, 1786) 
II  1,9  1     

4. 
Cephalodella ventripes 

(Dixon-Nuttall, 1901) 
I,II  1,5  1     

5. 
Notommata copeus  

Ehrenberg, 1834 
I 1,2      1 

6. 
Scaridium longicaudum  

(Müller, 1786) 
I, II  1,4    1   

7. 
Chromogaster 

ovalis (Bergendal, 1892)  
I 1,2   1    

8. 
Trichocerca pusilla 

(Lauterborn, 1898) 
I, II  1,6   1 1 1  

9. 
Trichocerca tenuior 

(Gosse, 1886) 
I, II  1,6  1     

10. 
Synchaeta pectinata 

Ehrenberg, 1832 
II  1,7 1 1 1   1 

11. 
Polyarthra vulgaris  

Carlin, 1943 
II  2,1 1 1 1 1 1 1 

12. 
Dicranophorus forcipatus 

(Müller, 1786) 
II  1,8   1    

13. 
Lecane  closterocerca  

(Schmarda, 1859) 
I 1,2 1 1  1   

14. 
Lecane luna  (Müller, 

1776) 
I, II  1,6 1 1  1   

15. 
Lecane lunaris 

(Ehrenberg, 1832) 
I,II  1,4  1     

16. 
Lecane scutata (Harring et 

Myers, 1926) 
I 1,0  1     

17. 
Lecane hamata (Stokes, 

1896) 
I 1,2  1     

18. 
Lecane  bulla (Gosse, 

1886) 
I, II  1,4 1 1     

19. 
Trichotria pocillum  

(Müller, 1776) 
I, II  1,5  1     

20. 

Mytilina ventralis 

brevispina  (Ehrenberg, 

1832) 

I, II  1,5  1     

21. 
Lophocharis salpina 

(Ehrenberg, 1834) 
II  1,7  1     



22. 

Colurella uncinata 

bicuspidata  (Ehrenberg, 

1832) 

I, II  1,8  1    1 

23. 
Colurella obtusa (Gosse, 

1886) 
I 1,1 1 1  1   

24. 
Lepadella patella  

(Müller, 1773) 
II  1,7 1   1   

25. 
Lepadella triptera  

Ehrenberg, 1830 
I 1,3    1   

26. 
Lepadella ovalis (Müller, 

1786) 
II  1,7    1   

27. 
Euchlanis dilatata 

Ehrenberg, 1832 
I, II  1,6 1 1 1 1 1 1 

28. 
Euchlanis deflexa Gosse, 

1851 
I, II  1,6  1   1  

29. 
Keratella cochlearis  

(Gosse, 1851) 
II  1,9 1 1     

30. 
Platyias quadricornis   

(Ehrenberg, 1832) 
II  1,8  1     

31. 
Hexarthra mira (Hudson, 

1871) 
 II  1,8  1  1   

32. Bdelloidea II  2,2 1 1 1 1 1 1 

 S   1,66 1,6 1,74 1,63 1,82 1,76 

 
ʊʘʙʝʣʘ 4. ɺʠʜʦʚʠ Rotifera ʝʚʠʜʝʥʪʠʨʘʥʠ ʚʦ ʣʠʪʦʨʘʣʥʠʦʪ ʨʝʛʠʦʥ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʚʦ ʪʝʢʦʪ ʥʘ 

ʝʩʝʥʩʢʘʪʘ ʢʘʤʧʘˁʘ 2023 ʛʦʜʠʥʘ ʠ ʥʠʚʥʘʪʘ ʩʘʧʨʦʙʠʦʣʦʰʢʘ ʧʨʠʧʘʜʥʦʩʪ 

 

ʊʘʢʩʦʥʠ 

ʃʦʢʘʣʠʪʝʪʠ 

G.Kl s ʇʨʝʪʦ

ʨ 

ʂʨʘʥ

ʠ 

ʅʘʢʦʣʝ

ʮ 

ʉʣʠʚʥʠ

ʮʘ 

ʉʪʝˁʝ ʆʪʝʰʝʚ

ʦ 

1. 
Cephalodella gibba 

(Ehrenberg, 1832) 
II  1,7 1   1   

2. 
Cephalodella forficula 

(Ehrenberg, 1831) 
II  1,8     1 1 

3. 
Cephalodella catellina 

(Müller, 1786) 
II  1,9  1     

4. 
Chromogaster 

ovalis (Bergendal, 1892)  
I 1,2  1 1    

5. 
Trichocerca pusilla 

(Lauterborn, 1898) 
I, II  1,6     1 1 

6. 
Trichocerca tenuior 

(Gosse, 1886) 
I, II  1,6 1   1   

7. 
Synchaeta pectinata 

Ehrenberg, 1832 
II  1,7 1  1    

8. 
Polyarthra vulgaris  

Carlin, 1943 
II  2,1 1 1 1 1 1 1 

9. 
Asplanchna priodonta 

Gosse, 1850 
I, II  1,6     1  

10. 
Lecane lunaris 

(Ehrenberg, 1832) 
I,II  1,4     1  



11. 
Trichotria pocillum  

(Müller, 1776) 
I, II  1,5  1     

12 
Trichotria tetractis  

(Ehrenberg, 1830) 
II  1,7 1   1   

13. 

Colurella uncinata 

bicuspidata  (Ehrenberg, 

1832) 

I, II  1,8 1   1  1 

14. 
Colurella colurus   

(Ehrenberg, 1830) 
I, II  1,4 1 1  1 1  

15. 
Colurella adriatica  

Ehrenberg, 1831 
II  1,9 1 1  1  1 

16. 
Lepadella patella  

(Müller, 1773) 
II  1,7  1  1   

17. 
Lepadella triptera  

Ehrenberg, 1830 
I 1,3      1 

18. 

Lepadella 

(Heterolepadella) 

ehrenbergii (Perty, 1850) 

I, II  1,5      1 

19. 
Euchlanis dilatata 

Ehrenberg, 1832 
I, II  1,6 1 1  1   

20. 
Keratella cochlearis  

(Gosse, 1851) 
II  1,9     1 1 

21. 
Keratella cochlearis tecta 

(Gosse, 1851) 
II  1,9 1 1   1 1 

22. 
Anuraeopsis fissa fissa 

(Gosse, 1854) 
I 1,2      1 

23. Bdelloidea II  2,2 1 1 1 1 1 1 

S   1,78 1,74 1,8 1,77 1,76 1,75 

 

Rotifera, Copepoda ʠ Cladocera ʚʦ ʧʝʣʘʛʠʿʘʣʦʪ ʥʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ 
 

ʊʘʙʝʣʘ 5. ʂʚʘʣʠʪʘʪʠʚʝʥ ʠ ʢʚʘʥʪʠʪʘʪʠʚʝʥ ʩʦʩʪʘʚ ʥʘ ʟʦʦʧʣʘʥʢʪʦʥʩʢʘʪʘ ʟʘʝʜʥʠʮʘ (ʟʠʤʩʢʘ ʧʨʦʙʘ) 2023 ʛʦʜ 

ʂʘʟʘʥ 

ɺʠʜʦʚʠ 0m 7m 15m 25m 

ROTIFERA  

Keratella quadrata   500 500 

Keratella cochlearis 1000 6500 2000 3500 

Filinia longiseta  2500 1500 500 

Polyarthra  1000 23000  

Conochilus hippocrepis  3500 2000 2000 

COPEPODA  

Arctodiaptomus steindachneri  12000 14000 14000 

Mesocyclops leuckarti   1000 4000 2500 500 

Nauplii  1000 19000 20500 14000 

CLADOCERA  

Daphnia cuculata 4000 35000  14500 

Bosmina  1500 1500 3000 3000 

ɺʢʫʧʥʦ ind.m-3 8500 85000 69000 52500 
 



 ʊʘʙʝʣʘ 6. ʂʚʘʣʠʪʘʪʠʚʝʥ ʠ ʢʚʘʥʪʠʪʘʪʠʚʝʥ ʩʦʩʪʘʚ ʥʘ ʟʦʦʧʣʘʥʢʪʦʥʩʢʘʪʘ ʟʘʝʜʥʠʮʘ (ʟʠʤʩʢʘ ʧʨʦʙʘ) 2023 

ʛʦʜ. ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ 

ɺʠʜʦʚʠ 0m 5m 13m 

ROTIFERA 

Keratella quadrata  500  

Keratella cochlearis 2500 7500 2000 

Filinia longiseta 1000 2500 2500 

Asplanchna priodonta  500  

Conochilus hippocrepis  5000 2500 

COPEPODA 

Arctodiaptomus steindachneri 2000 25500  

Mesocyclops leuckarti   500 5500 6000 

Nauplii  9500 33000 18000 

CLADOCERA 

Daphnia cuculata  20000 13500 

Bosmina 500 1500 8500 

Chidorus  500 2000 

Syda cristalina   500 

ɺʢʫʧʥʦ ind.m-3 16000 98000 55500 

 

ɺʦ ʪʝʢʦʪ ʥʘ ʟʠʤʩʢʠʦʪ ʧʝʨʠʦʜ ʥʘʿʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ ʚʦ ʧʝʣʘʛʠʿʘʣʦʪ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 

ʙʝʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʚʦ ʩʣʦʝʚʠʪʝ ʥʘ ʪʝʨʤʦʢʣʠʥʘʪʘ ʧʦʤʝʺʫ 5 ʤ ʜʣʘʙʦʯʠʥʘ ʦʜ ʮʝʥʪʨʘʣʥʘʪʘ ʪʦʯʢʘ 

ʠ 7 ʤ ʜʣʘʙʦʯʠʥʘ ʢʘʿ ʣʦʢʘʣʠʪʝʪʦʪ ʂʘʟʘʥ. ɺʢʫʧʥʘʪʘ ʘʙʫʥʜʘʥʪʥʦʩʪ ʥʘ ʮʝʣʦʢʫʧʥʘʪʘ ʟʘʝʜʥʠʮʘ ʥʘ 

ʟʦʦʧʣʘʥʢʪʦʥʦʪ ʩʝ ʜʚʠʞʝʰʝ ʦʜ 85000 ʜʦ 98000 ind.m-3 

 
ʊʘʙʝʣʘ 7. ʂʚʘʣʠʪʘʪʠʚʝʥ ʠ ʢʚʘʥʪʠʪʘʪʠʚʝʥ ʩʦʩʪʘʚ ʥʘ ʟʦʦʧʣʘʥʢʪʦʥʩʢʘʪʘ ʟʘʝʜʥʠʮʘ (ʧʨʦʣʝʪʥʘ ʧʨʦʙʘ) 2023 

ʛʦʜ. ʂʘʟʘʥ 

ɺʠʜʦʚʠ 0m 7 m 15 m 25 m 

ROTIFERA  

Kellicotia longispina    2000 

Keratella cochlearis 3500  2500 2000 

Filinia longiseta 500    

Kellicottia longispina   2500  

Polyarthra sp. 2000 500 1500 500 

Pompholyx 500 1500  1500 

COPEPODA  

Arctodiaptomus steindachneri 1000 700 11000  

Mesocyclops leuckarti    500 1000 500 

Cyclops vicinus   500  

CLADOCERA  

Daphnia cuculata 500 500   

Bosmina  500  2000 1500 

leptodora  500   

Rinchotalona   500  

Syda cristalina   500  

ɺʢʫʧʥʦ ind.m-3 8500 4200 22000 8000 

 

 



 

ʊʘʙʝʣʘ 8. ʂʚʘʣʠʪʘʪʠʚʝʥ ʠ ʢʚʘʥʪʠʪʘʪʠʚʝʥ ʩʦʩʪʘʚ ʥʘ ʟʦʦʧʣʘʥʢʪʦʥʩʢʘʪʘ ʟʘʝʜʥʠʮʘ (ʧʨʦʣʝʪʥʘ 

ʧʨʦʙʘ) 2023 ʛʦʜ. ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ 

ɺʠʜʦʚʠ 0 m 5 m 15 m 

ROTIFERA 

Keratella cochlearis  1500 1000 

Kellicottia longiseta   500 

Filinia longiseta  500 500 

Polyarthra sp.  500  

Pompholyx complanata   1500 

COPEPODA 

Arctodiaptomus steindachneri  3500 2500 

Mesocyclops leuckarti    4000 1000 

CLADOCERA 

Bosmina  1000 1000 

MOLUSCA 

Dreissena 200  500 

ɺʢʫʧʥʦ ind.m-3 200 11000 8500 

 

ɺʦ ʪʝʢʦʪ ʥʘ ʧʨʦʣʝʪʥʠʦʪ ʧʝʨʠʦʜ ʥʘʿʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ ʥʘ ʟʦʦʧʣʘʥʢʪʦʥʩʢʘʪʘ ʟʘʝʜʥʠʮʘ ʙʝʘ 

ʨʝʛʠʩʪʨʠʨʘʥʠ ʥʘ 15 ʤ ʜʣʘʙʦʯʠʥʘ ʚʦ ʣʦʢʘʣʠʪʝʪʦʪ ʂʘʟʘʥ ʠ ʥʘ 7 ʤ ʚʦ ʣʦʢʘʣʠʪʝʪʦʪ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ. 

 

 

ʊʘʙʝʣʘ 9. ʂʚʘʣʠʪʘʪʠʚʝʥ ʠ ʢʚʘʥʪʠʪʘʪʠʚʝʥ ʩʦʩʪʘʚ ʥʘ ʟʦʦʧʣʘʥʢʪʦʥʩʢʘʪʘ ʟʘʝʜʥʠʮʘ (ʣʝʪʥʘ ʧʨʦʙʘ) 

2023 ʛʦʜ 

ʂʘʟʘʥ 

ɺʠʜʦʚʠ 0m 7m 15m 25m 

ROTIFERA  

Polyarthra 400    

Trichocerca similis 200 200   

Branchionus diversicornis 200 800   

COPEPODA  

Arctodiaptomus steindachneri  200 200  

Mesocyclops leuckarti   400 800   

Nauplii  400 200   

CLADOCERA  

Diaphanosoma  400 800 400  

Chironomida  200   

ɺʢʫʧʥʦ ind.m-3 2000 3200 600  

 

 

 ʊʘʙʝʣʘ 10. ʂʚʘʣʠʪʘʪʠʚʝʥ ʠ ʢʚʘʥʪʠʪʘʪʠʚʝʥ ʩʦʩʪʘʚ ʥʘ ʟʦʦʧʣʘʥʢʪʦʥʩʢʘʪʘ ʟʘʝʜʥʠʮʘ (ʣʝʪʥʘ 

ʧʨʦʙʘ) 2023 ʛʦʜ. ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ 

ɺʠʜʦʚʠ 0m 5m 13m 

ROTIFERA 

Keratella cochlearis 200 400  

Trichocerca elongatʘ  200   

Polyarthra vulgaris  200   



Brachionus diversicornis 200   

Synchaeta  200  

COPEPODA 

Mesocyclops leuckarti    600  

CLADOCERA 

Diaphanosoma  200   

Leptodora   400  

MOLUSCA 

Dreissena   600 

ɺʢʫʧʥʦ ind.m-3 1000 1600 600 

 

 

ʊʘʙʝʣʘ 11. ʂʚʘʣʠʪʘʪʠʚʝʥ ʠ ʢʚʘʥʪʠʪʘʪʠʚʝʥ ʩʦʩʪʘʚ ʥʘ ʟʦʦʧʣʘʥʢʪʦʥʩʢʘʪʘ ʟʘʝʜʥʠʮʘ (ʝʩʝʥʩʢʘ 

ʧʨʦʙʘ) 2023 ʛʦʜ. ʂʘʟʘʥ 

ɺʠʜʦʚʠ 0m 7m 15m 25m 

ROTIFERA  

Asplanchna priodonta 500    

COPEPODA  

Arctodiaptomus steindachneri 3500 4500 1500 1500 

CLADOCERA  

Daphnia cuculata   500 2000 

Bosmina  500   500 

Diaphanosoma  500 500 500  

ɺʢʫʧʥʦ ind.m-3 5000 5000 2500 4000 

 

 

 ʊʘʙʝʣʘ 12. ʂʚʘʣʠʪʘʪʠʚʝʥ ʠ ʢʚʘʥʪʠʪʘʪʠʚʝʥ ʩʦʩʪʘʚ ʥʘ ʟʦʦʧʣʘʥʢʪʦʥʩʢʘʪʘ ʟʘʝʜʥʠʮʘ (ʝʩʝʥʩʢʘ 

ʧʨʦʙʘ) 2023 ʛʦʜ. ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ 

ɺʠʜʦʚʠ 0m 5m 13m 

COPEPODA 

Arctodiaptomus steindachneri 3500 3500 500 

Mesocyclops leuckarti   500 500 1500 

CLADOCERA 

Bosmina 1000   

Dyaphanosoma  2500 1500  

ɺʢʫʧʥʦ ind.m-3 7500 5500 2000 

 

ʃʝʪʥʠʪʝ ʠ ʝʩʝʥʩʢʠʪʝ ʧʨʦʙʠ ʙʝʣʝʞʘʪ ʧʦʤʘʣʦ ʚʠʜʦʚʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʧʦʤʘʣʘ ʛʫʩʪʠʥʘ ʥʘ 

ʧʦʧʫʣʘʮʠʠʪʝ ʥʘ ʨʝʛʠʩʪʨʠʨʘʥʠʪʝ ʚʠʜʦʚʠ. 

 

 ɺʦ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʧʨʝʪʩʪʘʚʥʠʮʠʪʝ ʦʜ ʟʦʦʧʣʘʥʢʪʦʥʦʪ ʩʝ ʨʘʩʧʦʨʝʜʝʥʠ ʚʜʦʣʞ 

ʮʝʣʠʦʪ ʚʦʜʝʥ ʩʪʦʣʙ, ʰʪʦ ʩʝʢʘʢʦ ʩʝ ʜʦʣʞʠ ʥʘ ʤʘʣʘʪʘ ʜʣʘʙʦʯʠʥʘ ʥʘ ʦʚʘ ʝʟʝʨʦ. ʄʝʺʫʪʦʘ 

ʥʘʿʛʦʣʝʤʘ ʛʫʩʪʠʥʘ ʧʦʧʫʣʘʮʠʿʘʪʘ ʜʦʩʪʠʛʥʫʚʘ ʦʜ 5 ʜʦ 15 ʤ ʜʣʘʙʦʯʠʥʘ, ʰʪʦ ʝ ʩʝʢʘʢʦ ʫʩʣʦʚʝʥʦ 

ʦʜ ʧʦʚʦʣʥʘʪʘ ʢʦʤʙʠʥʘʮʠʿʘ ʥʘ ʫʩʣʦʚʠ, ʢʘʢʦ ʰʪʦ ʩʝ ʪʝʤʧʝʨʘʪʫʨʘ, ʨʘʩʪʚʦʨʝʥ ʢʠʩʣʦʨʦʜ, 

ʧʦʛʦʣʝʤʠ ʢʦʣʠʯʠʥʠ ʥʘ ʨʘʩʪʚʦʨʝʥʠ ʦʨʛʘʥʩʢʠ ʤʘʪʝʨʠʠ ʠ ʩʝʢʘʢʦ, ʚʠʩʦʢʘʪʘ ʬʠʪʦʧʣʘʥʢʪʦʥʩʢʘ 

ʧʨʦʜʫʢʮʠʿʘ ʚʦ ʦʚʠʝ ʩʣʦʝʚʠ. 

 



Copepoda ʠ Cladocera ʣʠʪʦʨʘʣʦʪ ʥʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ 
ʆʜ ʛʨʫʧʠʪʝ Cladocera ʠ Copepoda ʨʝʛʠʩʪʨʠʨʘʥʠ ʩʝ ʩʣʝʜʥʠʪʝ ʚʠʜʦʚʠ: 

Sida cristalina (O.F. Muler), Diaphanosoma leuchtemb Fis, Bosmina longirostris (O.F. Muler), 

Ilyocryptus sordidus  (Lievin), Macrotrix laticornis (Fischer), Acroperus harpe (Baird), 

Camptocercus rectirostris Schoedler , Graptoleberis testudinaria Lievin, Alona rectangula Sars, 

Alona quadrangularis (O.F. Muler), Alona guttata  Sars,  Alonella excisa  (Fischer), Alona afinis 

(Leydig), Chidorus sphaericus (O.F. Muler), Leydigia acanthocercoides (Fischer), Monospilus 

dispar (Sars), Pleuroxus aduncus (Jurine) Arctodiaptomus steindachneri (Richard), Macrocyclops 

albidus (Jurine), Eucyclops macruroides (Lilljeborg), Megacyclops viridis (Jurine), Mesocyclops 

leuckarti (Claus). 

 ʇʦ ʦʜʥʦʩ ʥʘ ʚʠʜʦʚʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʦ ʩʧʦʨʝʜʙʘ ʩʦ ʤʠʥʘʪʘʪʘ ʛʦʜʠʥʘ (2022) ʤʦʞʝ ʜʘ 

ʩʝ ʟʘʙʝʣʝʞʠ ʜʝʢʘ ʥʝʤʘ ʥʝʢʦʠ ʚʠʜʣʠʚʠ ʧʨʦʤʝʥʠ ʦʜ ʢʚʘʣʠʪʘʪʠʚʝʥ ʠ ʢʚʘʥʪʠʪʘʪʠʚʝʥ ʘʩʧʝʢʪ, ʠʣʠ 

ʥʦʚʦʨʝʛʠʩʪʨʠʨʘʥʠ ʚʠʜʦʚʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ʀɿɺɽʐʊɸɱ ɿɸ ɽʉɽʅʉʂʀʆʊʇɽʈʀʆɼ 2023 ɻʆɼʀʅɸ 

 

ʀʟʛʦʪʚʠʣ: ɼ-ʨ ʄʘʨʠʥʘ ʊʘʣʝʚʩʢʘ 

ɼ-ʨ ʉʦˁʘ ʊʨʘʿʘʥʦʚʩʢʘ 

ʆʜʜʝʣʝʥʠʝ ʟʘ ʭʠʜʨʦʙʦʪʘʥʠʢʘ 

 
 ɸʢʚʘʪʠʯʥʠʪʝ ʤʘʢʨʦʬʠʪʠ ʢʦʠ ʩʝ ʥʘʦʺʘʘʪ ʚʦ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʝʟʝʨʘʪʘ, ʦʧʬʘ˃ʘʘʪ 

ʤʘʢʨʦʩʢʦʧʩʢʠ ʬʦʨʤʠ ʥʘ ʚʘʩʢʫʣʘʨʥʠ ʨʘʩʪʝʥʠʿʘ, ʤʘʣ ʙʨʦʿ ʚʦʜʥʠ ʤʦʚʦʚʠ ʠ ʥʝʢʦʠ ʢʨʫʧʥʠ ʘʣʛʠ 

(ʢʘʢʦ ʰʪʦ ʩʝ ʚʠʜʦʚʠʪʝ ʦʜ ʨʦʜʦʚʠʪʝ Chara ʠ Nitella, ʢʘʢʦ ʠ Cladophora)  ï Wetzel (1975), Lind 

(1979). ʊʠʝ ʩʝ ʨʝʣʘʪʠʚʥʦ ʜʦʣʛʦʚʝʯʥʠ ʦʨʛʘʥʠʟʤʠ (ʥʠʚʥʠʦʪ ʞʠʚʦʪʝʥ ʚʝʢ ʩʝ ʤʝʨʠ ʚʦ ʤʝʩʝʮʠ ʠʣʠ 

ʛʦʜʠʥʠ) ʠ ʯʝʩʪʦ ʩʝ ʢʦʨʠʩʪʘʪ ʢʘʢʦ ʢʣʫʯʝʥ ʧʦʢʘʟʘʪʝʣ ʟʘ ʝʢʦʣʦʰʢʠʦʪ ʩʪʘʪʫʩ ʥʘ ʝʟʝʨʘʪʘ (Solimini 

et al. 2006). 

 ɸʢʚʘʪʠʯʥʠʪʝ ʤʘʢʨʦʬʠʪʠ ʚʦ ʣʠʪʦʨʘʣʥʠʪʝ ʟʦʥʠ ʥʘ ʝʟʝʨʘʪʘ ʠʤʘʘʪ ʜʚʝ ʬʫʥʜʘʤʝʥʪʘʣʥʠ 

ʩʚʦʿʩʪʚʘ, ʰʪʦ ʛʠ ʧʨʘʚʠ ʢʦʨʠʩʥʠ ʢʘʢʦ ʣʠʤʥʦʣʦʰʢʠ ʠʥʜʠʢʘʪʦʨʠ: 

 1) ʪʠʝ ʨʝʘʛʠʨʘʘʪ ʙʘʚʥʦ ʠ ʧʨʦʛʨʝʩʠʚʥʦ ʥʘ ʧʨʦʤʝʥʠʪʝ ʚʦ ʫʩʣʦʚʠʪʝ ʟʘ ʭʨʘʥʣʠʚʠ ʤʘʪʝʨʠʠ 

(Melzer 1999); 

 2) ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʤʦʞʝ ʜʘ ʙʠʜʝ ʝʬʝʢʪʠʨʘʥʘ ʦʜ  ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʭʨʘʥʣʠʚʠ ʤʘʪʝʨʠʠ (ʠ 

ʟʘʛʘʜʫʚʘʯʠ) ʧʨʝʜʠʟʚʠʢʘʥʠ ʦʜ ʧʨʠʨʦʜʥʠ ʠʣʠ ʚʝʰʪʘʯʢʠ ʠʟʚʦʨʠ, ʢʘʢʦ ʠ ʦʜ ʜʠʬʫʟʥʠ, ʠʟʚʦʨʠ 

(Dave, 1992; Drake & Heaney, 1987 ʚʦ Melzer 1999 ʂʘʢʦ ʧʦʩʣʝʜʠʮʘ ʥʘ ʪʦʘ, ʚʦ ɽʚʨʦʧʘ ʩʝ 

ʨʘʟʚʠʝʥʠ ʠʥʜʝʢʩʠ ʥʘ ʤʘʢʨʦʬʠʪʠ ʢʦʠ ʛʦ ʨʝʬʣʝʢʪʠʨʘʘʪ ʟʘʛʘʜʫʚʘˁʝʪʦ ʩʦ ʭʨʘʥʣʠʚʠ ʤʘʪʝʨʠʠ ʠ 

ʟʘ ʝʟʝʨʘʪʘ (Melzer, 1999) ʠ ʟʘ ʨʝʢʠʪʝ (Schneider et al. 2000; Schneider & Melzer 2003). 

 ʄʘʢʨʦʬʠʪʩʢʘʪʘ ʚʝʛʝʪʘʮʠʿʘ ʠʤʘ ʟʥʘʯʘʿʥʘ ʫʣʦʛʘ ʚʦ ʮʠʨʢʫʣʘʮʠʿʘʪʘ ʥʘ ʤʘʪʝʨʠʠʪʝ ʚʦ 

ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ. ʄʘʢʨʦʬʠʪʠʪʝ ʩʝ ʚʘʞʥʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʘ 

ʢʠʩʣʦʨʦʜ ʠ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʧʨʠʨʦʜʥʠ ʤʝʭʘʥʠʯʢʠ ʠ ʙʠʦʣʦʰʢʠ ʬʠʣʪʨʠ ʥʘ ʝʟʝʨʩʢʘʪʘ ʚʦʜʘ. ʊʠʝ 

ʦʙʝʟʙʝʜʫʚʘʘʪ ʠ ʭʨʘʥʘ, ʞʠʚʝʘʣʠʰʪʝ ʠ ʟʘʩʦʣʥʠʰʪʝ ʟʘ ʛʦʣʝʤ ʙʨʦʿ ʙʝʟ'ʨʙʝʪʥʠʮʠ ʠ 'ʨʙʝʪʥʠʮʠ ʦʜ 

ʢʨʘʿʙʨʝʞʥʘʪʘ ʟʦʥʘ. 

 
 

ʈɽɿʋʃʊɸʊʀ 

ʇʦ ʧʨʦʝʢʪʦʪ: "ʀʜʝʥʪʠʬʠʢʫʚʘˁʝ ʥʘ ʘʥʪʨʦʧʦʛʝʥʠʪʝ ʧʨʠʪʠʩʦʮʠ ʥʘ  ʇʨʝʩʧʘʥʩʢʦʪʦ 

ɽʟʝʨʦ" ʪʝʨʝʥʩʢʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ (ʢʦʣʝʢʮʠʦʥʠʨʘˁʝʪʦ ʥʘ ʧʨʦʙʠʪʝ) ʦʜ ʤʘʢʨʦʬʠʪʩʢʘʪʘ 

ʚʝʛʝʪʘʮʠʿʘ ʚ ʦʝʩʝʥʩʢʠʦʪ ʧʝʨʠʦʜ 2023 ʛʦʜʠʥʘ ʙʝʘ ʨʝʘʣʠʟʠʨʘʥʠ ʥʘ 15, 16  ʠ 24 ʥʦʝʤʚʨʠ 2023 

ʛʦʜʠʥʘ. ɺʨʝʤʝʥʩʢʠʪʝ ʫʩʣʦʚʠ ʙʝʘ ʨʝʣʘʪʠʚʥʦ ʜʦʙʨʠ ʟʘ ʪʝʨʝʥʩʢʠ ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʜʚʘʪʘ ʜʝʥʘ (15 

ʠ 24 ʥʦʝʤʚʨʠ), ʜʦʜʝʢʘ ʥʘ 16 ʥʦʝʤʚʨʠ, ʚʨʝʤʝʪʦ ʙʝʰʝ ʚʝʪʨʦʚʠʪʦ, ʩʪʫʜʝʥʦ ʧʨʦʧʨʘʪʝʥʦ ʩʦ 

ʛʦʣʝʤʠ ʙʨʘʥʦʚʠ ʚʦ ʝʟʝʨʦʪʦ, ʠ ʟʘʨʘʜʠ ʪʦʘ, ʙʝʘ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠ ʧʨʦʙʠ ʩʘʤʦ ʦʜ ʥʘʿʧʣʠʪʢʠʪʝ 

ʣʠʪʦʨʘʣʥʠ ʪʦʯʢʠ (2 ʤʝʪʨʠ ʜʣʘʙʦʯʠʥʘ), ʜʦʜʝʢʘ ʦʩʪʘʥʘʪʠʪʝ ʧʨʦʙʠ ʥʝ ʙʝʰʝ ʚʦʟʤʦʞʥʦ ʜʘ ʩʝ 

ʟʝʤʘʪ. ʅʘ ʪʝʨʝʥ ʙʝʘ ʜʚeʪʝ ʆʜʜʝʣʝʥʠʿʘ ʦʜ ɱʅʋ ʍʠʜʨʦʙʠʦʣʦʰʢʠ ɿʘʚʦʜ: ʆʜʜʝʣʝʥʠʝʪʦ ʟʘ 

ʭʠʜʨʦʙʦʪʘʥʠʢʘ ʠ ʆʜʜʝʣʝʥʝʠʝʪʦ ʟʘ ʙʝʥʪʘʣʥʘ ʬʘʫʥʘ. 



ɺʦ ʪʝʢ ʥʘ ʠʩʪʨʘʞʫʚʘˁʘʪʘ ʙʝʰʝ ʦʜʨʝʜʫʚʘʥ ʢʚʘʣʠʪʘʪʠʚʥʠʦʪ ʩʦʩʪʘʚ 

ʥʘʤʘʢʨʦʬʠʪʩʢʘʪʘʚʝʛʝʪʘʮʠʿʘʚʦ ʣʦʢʘʣʠʪʝʪʠʪʝʆʪʝʰʝʚʦ, ʉʪʝˁʝ, ɽʟʝʨʘʥʠ, ɸʩʘʤʘʪʠ, ʂʨʘʥʠ 

ʠʅʘʢʦʣʝʮ, ʢʘʢʦ ʠ  ʘʙʫʥʜʘʥʪʥʦʩʪʘ (ʯʝʩʪʦʪʘʪʘ) ʥʘ ʩʝʢʦʿ ʤʘʢʨʦʬʠʪʩʢʠ ʚʠʜ ʚʦ ʩʝʢʦʿ ʣʦʢʘʣʠʪʝʪ. 

ɺʦ ʣʦʢʘʣʠʪʝʪʦʪ ʆʪʝʰʝʚʦ ʙʝʘ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠ ʧʨʦʙʠ ʦʜ 1 ʜʣʘʙʦʯʠʥʩʢʘ ʪʦʯʢʘ: 

2 ʤʝʪʨʠ 

¶ Myriophillum spicatum L. (3)  

 

ɺʦ ʣʦʢʘʣʠʪʝʪʦʪ ʉʪʝˁʝ ʙʝʘ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠ ʧʨʦʙʠ ʦʜ 1ʜʣʘʙʦʯʠʥʩʢʘ ʪʦʯʢʘ:  

2 ʤʝʪʨʠ 

¶ Myriophillum spicatum L. (3)  

¶ Ceratophyllum demersum L. (2) 

 

ɺʦ ʣʦʢʘʣʠʪʝʪʦʪ ɽʟʝʨʘʥʠ ʙʝʘ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠ ʧʨʦʙʠ ʦʜ 3 ʜʣʘʙʦʯʠʥʩʢʠ ʪʦʯʢʠ:2 

ʤʝʪʨʠ, 5 ʤʝʪʨʠʠ10 ʤʝʪʨʠ. 

2 ʤʝʪʨʠ 

¶ Ceratophyllum demersum L. (2) 

¶ Ceratophyllum submersum L. (1) 

 

5 ʤʝʪʨʠ 

ʅʝʤʘ ʚʝʛʝʪʘʮʠʿʘ 

10 ʤʝʪʨʠ 

ʅʝʤʘ ʚʝʛʝʪʘʮʠʿʘ 

ɺʦ ʣʦʢʘʣʠʪʝʪʦʪ ɸʩʘʤʘʪʠ ʙʝʘ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠ ʧʨʦʙʠ ʦʜ 3 ʜʣʘʙʦʯʠʥʩʢʠ ʪʦʯʢʠ: 2 

ʤʝʪʨʠ, 5 ʤʝʪʨʠʠ10 ʤʝʪʨʠ. 

2 ʤʝʪʨʠ 

¶ Ceratophyllum demersum L. (2) 

5 ʤʝʪʨʠ 

ʅʝʤʘ ʚʝʛʝʪʘʮʠʿʘ 

10 ʤʝʪʨʠ 

ʅʝʤʘ ʚʝʛʝʪʘʮʠʿʘ 

ɺʦ ʣʦʢʘʣʠʪʝʪʦʪ ʅʘʢʦʣʝʮ ʙʝʘ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠ ʧʨʦʙʠ ʦʜ 3 ʜʣʘʙʦʯʠʥʩʢʠ ʪʦʯʢʠ:2 

ʤʝʪʨʠ, 5 ʤʝʪʨʠʠ10 ʤʝʪʨʠ. 

2 ʤʝʪʨʠ 

¶ Myriophillum spicatum L. (3)  

¶ Ceratophyllum demersum L. (2) 

¶ Ceratophyllum submersum L. (1)  

 

¶ Vallisneriaspiralis L.  (1) 

 

5 ʤʝʪʨʠ 

ʅʝʤʘ ʚʝʛʝʪʘʮʠʿʘ 



10 ʤʝʪʨʠ 

ʅʝʤʘ ʚʝʛʝʪʘʮʠʿʘ 

ɺʦ ʣʦʢʘʣʠʪʝʪʦʪ ʂʨʘʥʠʙʝʘ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠ ʧʨʦʙʠ ʦʜ 3 ʜʣʘʙʦʯʠʥʩʢʠ ʪʦʯʢʠ: 2 ʤʝʪʨʠ, 

5 ʤʝʪʨʠʠ10 ʤʝʪʨʠ. 

2 ʤʝʪʨʠ 

¶ Myriophillum spicatum L. (2) 

¶ Ceratophyllum demersum L. (1) 

¶ Ceratophyllum submersum L.(1) 

 

5 ʤʝʪʨʠ 

¶ Ceratophyllum demersum L. (1) 

10 ʤʝʪʨʠ 

¶ Myriophillum spicatum L. (1) 

¶ Ceratophyllum demersum L. (2) 

¶ Ceratophyllum submersum L.(1) 

 

 

 

ɿɸʂʃʋʏʆʎʀ 

 

ʇʦʜʘʪʦʮʠʪʝ ʜʦʙʠʝʥʠ ʦʜ ʠʩʪʨʘʞʫʚʘˁʘʪʘ ʥʘ ʤʘʢʨʦʬʠʪʩʢʘʪʘ ʚʝʛʝʪʘʮʠʿʘ ʦʜ ʩʠʪʝ ʩʝʟʦʥʠ 

(ʟʠʤʘ, ʧʨʦʣʝʪ, ʣʝʪʦ ʠ ʝʩʝʥ 2023 ʛʦʜʠʥʘ) ʧʦʢʘʞʫʚʘʘʪ ʜʝʢʘ ʙʨʦʿʦʪ ʨʝʛʠʩʪʨʠʨʘʥʠ ʤʘʢʨʦʬʠʪʩʢʠ 

ʚʠʜʦʚʠ ʝ ʥʘʿʛʦʣʝʤ ʥʘ 2 ʤʝʪʨʠ ʜʣʘʙʦʯʠʥʘ ʠ ʪʦʘ ʚʦ ʪʝʢ ʥʘ ʣʝʪʥʠʦʪ ʧʝʨʠʦʜ. ʅʘʿʤʘʣ ʙʨʦʿ 

ʨʝʛʠʩʪʨʠʨʘʥʠ ʤʘʢʨʦʬʠʪʩʢʠ ʚʠʜʦʚʠ ʝ ʝʚʠʜʝʥʪʠʨʘʥʦ ʚʦ ʣʝʪʥʠʦʪ ʠ ʟʠʤʩʢʠʦʪ ʧʝʨʠʦʜ ʥʘ 10 

ʤʝʪʨʠ ʜʣʘʙʦʯʠʥʘ.   

ʀʩʪʨʘʞʫʚʘˁʘʪʘ ʧʦʢʘʞʘʘ ʜʝʢʘ ʠ ʙʨʦʿʦʪ ʠ ʘʙʫʜʘʥʪʥʦʩʪʘ ʥʘ ʨʝʛʠʩʪʨʠʨʘʥʠʪʝ 

ʤʘʢʨʦʬʠʪʩʢʠ ʚʠʜʦʚʠ, ʘ ʩʦ ʪʦʘ ʠ ʙʠʦʤʘʩʘʪʘ ʝ ʥʘʿʛʦʣʝʤʘ ʚʦ ʪʝʢ ʥʘ ʣʝʪʥʠʦʪ ʧʝʨʠʦʜ ʚʦ ʩʠʪʝ 

ʠʩʪʨʘʞʫʚʘʥʠ ʣʦʢʘʣʠʪʝʪʠ. ɺʦ ʟʠʤʘ, ʤʘʢʨʦʬʠʪʩʢʠ ʚʠʜʦʚʠ ʩʝ ʦʪʩʫʪʥʠ ʠʣʠ ʟʘʩʪʘʧʝʥʠ ʩʦ ʤʘʣ 

ʙʨʦʿ, ʤʘʣʘ ʘʙʫʜʘʥʪʥʦʩʪ, ʥʦ ʠ ʤʥʦʛʫ ʤʘʣʘ ʙʠʦʤʘʩʘ.  

Ceratophyllum demersum ʠ Ceratophyllum submersum ʩʝ ʨʝʛʠʩʪʨʠʨʘʥʠ ʚʦ ʩʠʪʝ ʩʝʟʦʥʠ 

ʠ ʪʦʘ ʩʦ ʥʘʿʛʦʣʝʤʘ ʘʙʫʜʘʥʪʥʦʩʪ (ʛʣʘʚʥʦ 3 ʠ 4). ʆʜ ʩʠʪʝ ʨʝʛʠʩʪʨʠʨʘʥʠ ʤʘʢʨʦʬʠʪʩʢʠ ʚʠʜʦʚʠ 

ʚʦ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʚʠʜʦʪ ʄyriophillum spicatum ʝ ʝʚʠʜʝʥʪʠʨʘʥ ʩʦ ʥʘʿʛʦʣʝʤʘ 

ʘʙʫʜʘʥʪʥʦʩʪ (5) ʚʦ ʪʝʢ ʥʘ ʣʝʪʥʠʦʪ ʧʝʨʠʦʜ (ʚʦ 2 ʣʦʢʘʣʠʪʝʪʠ).  

   ɺʦ ʪʝʢ ʥʘ ʣʝʪʥʠʦʪ ʧʝʨʠʦʜ ʙʝʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʠ ʚʠʜʦʚʠ ʦʜ Charophyta ʢʦʠ ʚʦ 

ʠʩʪʨʘʞʫʚʘˁʘʪʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʩʝ ʝʚʠʜʝʥʪʠʨʘʥʠ ʠ ʚʦ ʪʝʢʦʪ ʥʘ 2022 ʛʦʜʠʥʘ.  

ʀʩʪʨʘʞʫʚʘˁʘʪʘ ʥʘ ʤʘʢʨʦʬʠʪʩʢʘʪʘ ʚʝʛʝʪʘʮʠʿʘ ʠʟʚʨʰʝʥʠ ʚʦ ʪʝʢʦʪ ʥʘ 2023 ʛʦʜʠʥʘ  

ʧʦʪʚʨʜʠʿʘ ʜʝʢʘ ʩʫʙʤʝʨʟʥʠʪʝ ʚʠʜʦʚʠ ʤʘʢʨʦʬʠʪʠ ʧʨʠʩʫʪʥʠ ʚʦ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʩʝ 

ʥʘʿʟʘʩʪʘʧʝʥ, ʥʘʿʪʠʧʠʯʝʥ ʚʠʜ ʥʘ ʞʠʚʝʘʣʠʰʪʝ ʥʘ ʜʣʘʙʦʯʠʥʘ ʦʜ 0,5-5 ʤʝʪʨʠ ʥʘʚʝʜʝʥʠ ʚʦ 

ɸʥʝʢʩʦʪ I ʦʜ ɼʠʨʝʢʪʠʚʘʪʘ ʟʘ ʞʠʚʝʘʣʠʰʪʘ ʥʘ ɽʋ ʥʘ ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 



(ɼʠʨʝʢʪʠʚʠ ʥʘ ɽʋ ʟʘ ʞʠʚʝʘʣʠʰʪʘ 3150,  ʇʨʠʨʦʜʥʠ ʝʫʪʨʦʬʥʠ ʝʟʝʨʘ ʩʦ Magnopotamion ʠʣʠ 

Hydrocharition ʪʠʧ ʚʝʛʝʪʘʮʠʿʘ).  

ɺʦ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʆʪʝʰʝʚʦ, ʉʪʝˁʝ, ɽʟʝʨʘʥʠ, ɸʩʘʤʘʪʠ, ʂʨʘʥʠ, ʂʦˁʩʢʦ ʠ 

ʅʘʢʦʣʝʮ ʦʜ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ ʚʦ ʪʝʢʦʪ ʥʘ 2023 (ʩʠʪʝ ʩʝʟʦʥʠ) ʥʝ ʝ ʝʚʠʜʝʥʪʠʨʘʥ ʥʝʥʘʪʠʚʥʠʦʪ 

ʠʥʚʘʟʠʚʝʥ ʚʠʜ ʚʦʜʥʘ ʯʫʤʘ, Elodea canadensis ʢʦʿ ʙʝʰʝ ʨʝʛʠʩʪʨʠʨʘʥ  ʚʦ ʪʝʢ ʥʘ 2020 ʛʦʜʠʥʘ 

ʚʦ 2 ʣʦʢʘʣʠʪʝʪʠ ʥʘ ʟʘʧʘʜʥʠʦʪ ʙʨʝʛ ʦʜ ɽʟʝʨʦʪʦ (ʉʪʝˁʝ ʠ ʆʪʝʰʝʚʦ).  

ɺʦ ʪʝʢʦʪ ʥʘ 2023 ʛʦʜʠʥʘ ʩʝ ʧʦʩʚʝʪʠ ʧʦʩʝʙʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʜʣʘʙʦʯʠʥʩʢʠʦʪ ʧʦʿʘʩ 

ʧʦʤʝʺʫ 0 ʠ 2 ʤʝʪʨʠ ʦʜ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ. ʂʦʣʝʢʮʠʦʥʠʨʘˁʝʪʦ ʥʘ ʤʘʪʝʨʠʿʘʣʠʪʝ ʝ ʠʟʚʨʰʝʥʦ 

ʜʠʨʝʢʪʥʦ ʦʜ ʝʟʝʨʦ, ʨʘʯʥʦ, ʠʣʠ ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʛʨʝʙʣʦ. ʊʘʢʘ ʩʝ ʜʦʙʠʿʘ ʧʦʜʝʪʘʣʥʠ ʧʦʜʘʪʦʮʠ 

ʟʘ ʨʘʩʧʨʝʜʝʣʝʥʦʩʪʘ ʥʘ ʤʘʢʨʦʬʠʪʩʢʘʪʘ ʚʝʛʝʪʘʮʠʿʘ ʠ ʚʦ ʧʦʯʝʪʥʠʦʪ ʜʝʣ ʥʘ ʢʨʘʿʙʨʝʞʥʘʪʘ ʟʦʥʘ 

ʥʘ ɽʟʝʨʦʪʦ. ʅʘ ʪʦʿ ʥʘʯʠʥ  ʙʝʘ ʜʦʙʠʝʥʠ ʧʦʜʘʪʦʮʠ ʟʘ ʨʝʘʣʥʘʪʘ ʩʦʩʪʦʿʙʘ ʩʦ ʤʘʢʨʦʬʠʪʩʢʘʪʘ 

ʚʝʛʝʪʘʮʠʿʘ  ʦʜ ʙʨʝʛʦʪ ʜʦ  ʥʘʿʛʦʣʝʤʠʪʝ ʜʣʘʙʦʯʠʥʠ (ʦʜʥʦʩʥʦ ʦʜ ʧʦʿʘʚʘʪʘ ʜʦ ʠʩʯʝʟʥʫʚʘˁʝʪʦ ʥʘ 

ʤʘʢʨʦʬʠʪʠʪʝ). 

ɼʦʙʠʝʥʠʪʝ ʧʦʜʘʪʦʮʠ ʟʘ ʩʦʩʪʦʿʙʘʪʘ ʥʘ ʤʘʢʨʦʬʠʪʩʢʠʪʝ ʚʠʜʦʚʠ ʚʦ ʪʝʢ ʥʘ 2023 ʛʦʜʠʥʘ, 

ʛʝʥʝʨʘʣʥʦ ʜʘʚʘʘʪ ʿʘʩʥʘ ʩʣʠʢʘ ʟʘ ʩʦʩʪʦʿʙʘʪʘ ʥʘ ʤʘʢʨʦʬʠʪʩʢʘʪʘ ʚʝʛʝʪʘʮʠʿʘ ʚʦ ʇʨʝʩʧʘʥʩʢʦʪʦ 

ɽʟʝʨʦ ʚʦ ʩʠʪʝ ʩʝʟʦʥʠ. ɼʠʚʝʨʟʠʪʝʪʦʪ ʢʘʢʦ ʠ ʘʙʫʜʘʥʪʥʦʩʪʘ ʥʘ ʨʝʛʠʩʪʨʠʨʘʥʠʪʝ ʤʘʢʨʦʬʠʪʠ ʚʦ 

ʦʚʦʿ ʧʝʨʠʦʜ ʠ ʧʦʥʘʪʘʢʘ ʫʢʘʞʫʚʘʘʪ ʥʘ ʧʦʩʪʦʝˁʝ ʥʘ ʫʤʝʨʝʥʦ, ʘ ʚʦ ʦʜʨʝʜʝʥʠ ʨʝʛʠʦʥʠ ʠ 

ʧʦʛʦʣʝʤʦ ʟʘʛʘʜʫʚʘˁʝ ʥʘ ʚʦʜʠʪʝ ʦʜ ɽʟʝʨʦʪʦ.  

ʊʨʝʙʘ ʜʘ ʩʝ ʠʤʘ ʚʦ ʧʨʝʜʚʠʜ ʠ ʪʦʘ ʜʝʢʘ ʠ ʦʚʘʘ ʛʦʜʠʥʘ ʚʦʜʘʪʘ ʚʦ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʝ 

ʜʨʘʩʪʠʯʥʦ ʧʦʚʣʝʯʝʥʘ, ʪʘʢʘ ʜʘ ʛʦʣʝʤ ʜʝʣ ʦʜ ʤʘʢʨʦʬʠʪʩʢʠʪʝ ʨʘʩʪʝʥʠʿʘ ʢʦʠ ʜʦ ʩʢʦʨʦ ʙʠʣʝ ʚʦ 

ʚʦʜʘ, ʩʝʛʘ ʩʝ ʟʘʙʝʣʝʞʫʚʘʘʪ ʥʘ ʢʨʘʿʙʨʝʞʠʝʪʦ ʢʘʢʦ ʠʩʫʰʝʥʠ.  

 

ʇʈɽʇʆʈɸʂʀ 

 

ʉʧʦʨʝʜ ɸʥʝʢʩ V ʦʜ ʈʘʤʢʦʚʥʘʪʘ ʜʠʨʝʢʪʠʚʘ ʟʘ ʚʦʜʠ (WFD, 2000) ʚʦʜʥʠʪʝ   ʨʘʩʪʝʥʠʿʘ 

ʩʝ ʝʜʝʥ ʦʜ 4-ʪʝ ʥʘʿʨʝʣʝʚʘʥʪʥʠ ʙʠʦʣʦʰʢʠ ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʚʦ ʚʦʜʥʠʪʝ 

ʝʢʦʩʠʩʪʝʤʠ (ʬʠʪʦʧʣʘʥʢʪʦʥ, ʤʘʢʨʦʬʠʪʠ, ʙʝʥʪʦʩʥʘ ʬʘʫʥʘ ʠ ʨʠʙʠ).  

ɻʣʘʚʥʘ ʧʨʝʧʦʨʘʢʘ ʝ ʢʦʥʪʠʥʫʠʨʘʥʠ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʤʘʢʨʦʬʠʪʩʢʘʪʘ ʚʝʛʝʪʘʮʠʿʘ ʚʦ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ, ʢʘʢʦ ʠ ʩʣʝʜʝˁʝ ʥʘ ʤʘʢʨʦʬʠʪʩʢʘʪʘ ʚʝʛʝʪʘʮʠʿʘ ʠ ʚʦ ʜʨʫʛʠ ʣʦʢʘʣʠʪʝʪʠ ʦʜ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʩʦ ʮʝʣ ʜʘ ʩʝ ʜʦʙʠʝ ʢʦʤʧʣʝʪʥʘ ʩʣʠʢʘ ʟʘ ʩʦʩʪʦʿʙʘʪʘ ʥʘ ʦʚʘʘ ʚʘʞʥʘ 

ʢʦʤʧʦʥʝʥʪʘ ʦʜ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ, ʥʦ ʛʝʥʝʨʘʣʥʦ ʠ ʟʘ ʮʝʣʦʪʦ ɽʟʝʨʦ.  

 

 

 

 

 

 

 

 

 



 

 

ʌʦʪʦʛʨʘʬʠʠ ʦʜ ʠʩʪʨʘʞʫʚʘˁʘʪʘ ʥʘ ʤʘʢʨʦʬʠʪʩʢʘʪʘ ʚʝʛʝʪʘʮʠʿʘ ʦʜ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʚʦ ʪʝʢ 

ʥʘ ʝʩʝʥʩʢʠʦʪ ʧʝʨʠʦʜ 2023ʛʦʜʠʥʘ 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ʀʟʚʝʰʪʘʿ ʟʘ ʩʦʩʪʦʿʙʘʪʘ ʥʘ ʬʘʫʥʘʪʘ ʥʘ ʜʥʦ ʚʦ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ (ʆʪʝʰʝʚʦ, ʉʪʝˁʝ, 

ʅʘʢʦʣʝʮ, ʂʨʘʥʠ, ɽʟʝʨʘʥʠ ʠ ɸʩʘʤʘʪʠ) ʚʦ ʝʩʝʥʩʢʘʪʘ ʢʘʤʧʘˁʘ 2023 

 

ʀʟʛʦʪʚʠʣʝ: ɼ-ʨ ʉʘʰʦ ʊʨʘʿʘʥʦʚʩʢʠ 

                     ɼ-ʨ ɹʠʣʿʘʥʘ ɹʫ˅ʘʢʦʩʢʘ ɬʦʨʝʩʢʘ   

 

ʆʜʜʝʣʝʥʠʝ ʬʘʫʥʘ ʥʘ ʜʥʦ  

 

 
 

ʈɽɿʋʃʊɸʊʀ 

 

ʆʊɽʐɽɺʆ 

 

ɺʦ ʪʝʢʦʪ ʥʘ ʝʩʝʥʩʢʠʪʝ ʪʝʨʝʥʩʢʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʤʝʩʝʮ ʥʦʝʤʚʨʠ 2022, ʦʙʨʘʙʦʪʝʥ ʝ 

ʢʚʘʣʠʪʘʪʠʚʥʠʦʪ ʠ ʢʚʘʥʪʠʪʘʚʥʠʦʪ ʩʦʩʪʘʚ ʥʘ ʬʘʫʥʘʪʘ ʥʘ ʜʥʦ ʦʜ ʣʦʢʘʣʠʪʝʪʦʪ ʆʪʝʰʝʚʦ. ɿʘʨʘʜʠ 

ʥʝʧʦʚʦʣʥʠʪʝ ʚʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ (ʩʠʣʝʥ ʚʝʪʘʨ, ʙʨʘʥ..) ʥʝ ʢʦʣʝʢʮʠʦʥʠʨʘʚʤʝ ʧʨʦʙʠ ʦʜ 5 ʠ 10 

ʤʝʪʨʠ ʜʣʘʙʦʯʠʥʘ ʚʦ ʣʠʪʦʨʘʣʦʪ ʦʜ ʣʦʢʘʣʠʪʝʪʦʪ. ʊʘʢʘ, ʚʦ ʧʨʦʙʘʪʘ ʙʝʘ ʨʝʛʠʩʪʨʠʨʘʥʠ 4 ʚʠʜʦʚʠ 

ʢʦʠ ʧʨʠʧʘʺʘʘʪ ʥʘ 4 ʢʣʘʩʠ ʦʜ ʬʘʫʥʘʪʘ ʥʘ ʜʥʦ (Oligochaeta, Gastropoda, Amphipoda ʠ Insecta) 

(ʊʘʙ.1.). ʅʘʿʛʦʣʝʤʘ ʛʫʩʪʠʥʘ ʟʘʙʝʣʝʞʘʚʤʝ ʢʘʿ ʧʦʧʫʣʘʮʠʿʘʪʘ ʥʘ Chironomus plumosus -250 

ind/m2. 



 

ʊʘʙ.1. ʉʦʩʪʘʚ ʠ ʛʫʩʪʠʥʘ ʥʘ ʬʘʫʥʘʪʘ ʥʘ ʜʥʦ ʚʦ ʆʪʝʰʝʚʦ (ʥʦʝʤʚʨʠ 2023) 

ʃʦʢʘʣʠʪʝʪ ʆʪʝʰʝʚʦ 16.11.2023 

ɼʣʘʙ. 

(m) 

ʌʘʮʠʝʩ ʥʘ 

ʜʥʦ ʂʣʘʩʘ ɺʠʜʦʚʠ 

ɻʫʩʪʠʥʘ 

(ind/m2) 

1.5 ʊʠˁʘ ʩʦ  

ʯʝʨʫʧʢʠ ʠ 

ʤʘʢʨʦʬʠʪʠ 

(40:50:10%) 

Oligochaeta Tubifex tubifex 200 

Gastropoda Pyrgohydrobia prespaensis 25 

Amphipoda Gammarus triacanthus 

prespensis 
175 

Insecta Chironomus plumosus 250 

5 ʊʠˁʘ ʩʦ 

ʯʝʨʫʧʢʠ ʦʜ  

Dreissena 

(40:60%) 
ɿʘʨʘʜʠ ʥʝʧʦʚʦʣʥʠʪʝ ʚʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ ʥʝ ʤʦʞʝʚʤʝ 

ʜʘ ʢʦʣʝʢʮʠʦʥʠʨʘʤʝ ʧʨʦʙʠ 
10 ʊʠˁʘ ʩʦ 

ʯʝʨʫʧʢʠ 

(95:5%) 
 

ʉʊɽɳɽ 

ʌʘʫʥʘʪʘ ʥʘ ʜʥʦ ʚʦ ʣʦʢʘʣʠʪʝʪʦʪ ʉʪʝˁʝ ʚʦ ʧʨʦʙʠʪʝ ʦʜ ʝʩʝʥʩʢʘʪʘ ʢʘʤʧʘˁʘ ʿʘ ʧʨʝʪʩʪʘʚʫʚʘʘʪ 7 

ʪʘʢʩʦʥʠ ʦʜ 5 ʛʨʫʧʠ ʦʨʛʘʥʠʟʤʠ: Oligochaeta, Hirudinea, Amphipoda, Bivalvia ʠ Insecta. ɺʦ ʦʚʦʿ 

ʣʦʢʘʣʠʪʝʪ ʩʝ ʨʝʛʠʩʪʨʠʨʘʥʠ 7 ʚʠʜʦʚʠ ʠ ʥʘʿʛʦʣʝʤʘ ʧʦʧʫʣʘʮʠʿʘ ʠʤʘ ʢʘʿ ʚʠʜʦʪ Tubifex tubifex ʩʦ 

250 ind/m2. ɿʘʨʘʜʠ ʥʝʧʦʚʦʣʥʠʪʝ ʚʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ (ʩʠʣʝʥ ʚʝʪʘʨ, ʙʨʘʥ..) ʥʝ ʢʦʣʝʢʮʠʦʥʠʨʘʚʤʝ 

ʧʨʦʙʠ ʦʜ 5 ʠ 10 ʤʝʪʨʠ ʜʣʘʙʦʯʠʥʘ ʚʦ ʣʠʪʦʨʘʣʦʪ ʦʜ ʣʦʢʘʣʠʪʝʪʦʪ ʉʪʝˁʝ. 

 

ʊʘʙ.2. ʉʦʩʪʘʚ ʠ ʛʫʩʪʠʥʘ ʥʘ ʬʘʫʥʘʪʘ ʥʘ ʜʥʦ ʚʦ ʉʪʝˁʝ (ʥʦʝʤʚʨʠ 2023) 

ʃʦʢʘʣʠʪʝʪ ʉʪʝˁʝ 16.11.2023 

ɼʣʘʙ. 

(m) 

ʌʘʮʠʝʩ ʥʘ 

ʜʥʦ ʂʣʘʩʘ ɺʠʜʦʚʠ 

ɻʫʩʪʠʥʘ 

(ind/m2) 

1.3 ʊʠˁʘ ʩʦ  

ʯʝʨʫʧʢʠ ʠ 

ʤʘʢʨʦʬʠʪʠ 

(60:35:5%) 

Oligochaeta 
Pothamotrix hammoniensis 25 

Tubifex tubifex 250 

Hirudinea Erpobdella octoculata 75 

Bivalvia Dreissena carinata 100 

Amphipoda Gammarus triacanthus 

prespensis 

150 

Insecta Baetis vernus 25 

Chironomus plumosus 50 

5 ʊʠˁʘ ʩʦ  

ʯʝʨʫʧʢʠ ʠ 

ʤʘʢʨʦʬʠʪʠ 

(60:35:5%) ɿʘʨʘʜʠ ʥʝʧʦʚʦʣʥʠʪʝ ʚʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ ʥʝ ʤʦʞʝʚʤʝ 

ʜʘ ʢʦʣʝʢʮʠʦʥʠʨʘʤʝ ʧʨʦʙʠ 



10 ʊʠˁʘ ʩʦ  

ʯʝʨʫʧʢʠ  

(95:5%) 

 

ʅɸʂʆʃɽʎ 

 

ʌʘʫʥʘʪʘ ʥʘ ʜʥʦ ʚʦ ʣʦʢʘʣʠʪʝʪʦʪ ʅʘʢʦʣʝʮ ʿʘ ʧʨʝʪʩʪʘʚʫʚʘʘʪ 7 ʪʘʢʩʦʥʠ ʦʜ 6 ʢʣʘʩʠ ʦʨʛʘʥʠʟʤʠ: 

Oligochaeta, Gastropoda, Bivalvia, Amphipoda, Hirudinea ʠ Insecta. ʀʘʢʦ ʜʥʦʪʦ ʥʘ ʦʚʦʿ ʧʨʦʬʠʣ 

ʧʦ ʜʦʣʞʠʥʘʪʘ ʥʘ ʪʨʘʥʩʝʢʪʦʪ ʧʦʢʘʞʫʚʘ ʧʨʠʣʠʯʥʘ ʫʥʠʬʦʨʤʥʦʩʪ (ʬʘʮʠʝʩ ʦʜ ʪʠˁʘ ʠ ʰʢʦʣʢʠ) 

ʩʝʧʘʢ ʜʠʩʪʨʠʙʫʮʠʿʘʪʘ ʥʘ ʚʠʜʦʚʠʪʝ ʥʝ ʝ ʝʜʥʘʢʚʘ. ʊʘʢʘ, ʝʜʥʘʢʚʘ ʛʫʩʪʠʥʘ ʝ ʟʘʙʝʣʝʞʘʥʘ ʥʘ 

ʜʣʘʙʦʯʠʥʠʪʝ ʦʜ 2 ʠ 5 ʤʝʪʨʠ, ʥʘ ʪʠˁʝʩʪ ʬʘʮʠʝʩ ʦʜ ʠʩʠʪʥʝʪʠ ʯʝʨʫʧʢʠ ʦʜ ʰʢʦʣʢʠ ʠ ʧʦʣʞʘʚʠ 

ʩʦ ʚʝʛʝʪʘʮʠʿʘ. ʅʘ ʦʚʦʿ ʬʘʮʠʝʩ ʩʝ ʨʝʛʠʩʪʨʠʨʘʥʠ ʧʦ 6 ʚʠʜʦʚʠ ʦʜ 5 ʢʣʘʩʠ. ʂʚʘʥʪʠʪʘʪʠʚʥʦ, ʩʦ 

ʥʘʿʛʦʣʝʤʘ ʛʫʩʪʠʥʘ ʝ ʧʨʠʩʫʪʝʥ ʚʠʜʦʪ Dreissena carinata - 1250 ind/m2. 

 

ʊʘʙ.4. ʉʦʩʪʘʚ ʠ ʛʫʩʪʠʥʘ ʥʘ ʬʘʫʥʘʪʘ ʥʘ ʜʥʦ ʚʦ ʅʘʢʦʣʝʮ (ʥʦʝʤʚʨʠ 2023) 

ʃʦʢʘʣʠʪʝʪ ʅʘʢʦʣʝʮ 15.11.2023 

ɼʣʘʙ. 

(m) ʌʘʮʠʝʩ ʥʘ ʜʥʦ ʂʣʘʩʘ ɺʠʜʦʚʠ 

ɻʫʩʪʠʥʘ 

(ind/m2) 

2  ʊʠˁʘ ʩʦ 

ʯʝʨʫʧʢʠ 

(Myriophillum 

spicatum, 

Ceratophylum 

demersum, 

Najas marina) 

Oligochaeta Pothamotrix hammoniensis 125 

Limnodrilus hoffmeisteri 25 

Bivalvia Dreissena carinata 1250 

Hirudinea Erpobdella octoculata 75 

Amphipoda Gammarus triacanthus 

prespensis 

125 

Insecta Chironomus plumosus 75 

5 ʊʠˁʘ ʩʦ 

ʯʝʨʫʧʢʠ (1:1)  

Oligochaeta  Limnodrilus hoffmeisteri 75 

Eisseniela tetraedra 50 

Gastropoda Valvata piscinalis 25 

Bivalvia Dreissena carinata 150 

Amphipoda Gammarus triacanthus 

prespensis 

75 

Insecta Chironomus plumosus 125 

10 ʊʠˁʘ (90% 

ʪʠˁʘ, 10% 

ʯʝʨʫʧʢʠ 

Dreissena) 

Oligochaeta Pothamotrix hammoniensis 75 

Insecta Chironomus plumosus 25 

 
 

ʂʈɸʅʀ 

 

ʌʘʫʥʘʪʘ ʥʘ ʜʥʦ ʚʦ ʣʦʢʘʣʠʪʝʪʦʪ ʂʨʘʥʠ ʚʦ ʝʩʝʥʩʢʘʪʘ ʢʘʤʧʘˁʘ ʿʘ ʧʨʝʪʩʪʘʚʫʚʘʘʪ 7 ʪʘʢʩʦʥʠ ʦʜ 

6 ʛʨʫʧʠ ʦʨʛʘʥʠʟʤʠ: Oligochaeta, Gastropoda, Bivalvia, Amphipoda, Isopoda ʠ Insecta. 

ʅʘʿʛʦʣʝʤʘ ʛʫʩʪʠʥʘ ʝ ʟʘʙʝʣʝʞʘʥʘ ʥʘ ʜʣʘʙʦʯʠʥʘ ʦʜ 5 ʤʝʪʨʠ ʥʘ ʪʠˁʝʩʪ ʬʘʮʠʝʩ ʩʦ ʯʝʨʫʧʢʠ, ʢʘʜʝ 



ʩʝ ʨʝʛʠʩʪʨʠʨʘʥʠ 5 ʚʠʜʦʚʠ. ʅʘʿʛʦʣʝʤʘ ʧʦʧʫʣʘʮʠʿʘ ʢʘʿ Gammarus triacanthus prespensis 250 

ind/m2.  

 

ʊʘʙ.5. ʉʦʩʪʘʚ ʠ ʛʫʩʪʠʥʘ ʥʘ ʬʘʫʥʘʪʘ ʥʘ ʜʥʦ ʚʦ ʂʨʘʥʠ (ʥʦʝʤʚʨʠ 2023) 

ʃʦʢʘʣʠʪʝʪ ʂʨʘʥʠ 15.11.2023 

ɼʣʘʙ. 

(m) ʌʘʮʠʝʩ ʥʘ ʜʥʦ ʂʣʘʩʘ ɺʠʜʦʚʠ 

ɻʫʩʪʠʥʘ 

(ind/m2) 

2 ʊʠˁʘ ʩʦ 

ʯʝʨʫʧʢʠ 

(Myriophillum 

spicatum) 

Oligochaeta Pothamotrix hammoniensis 50 

Limnodrilus hoffmeisteri 25 

Amphipoda Gammarus triacanthus 

prespensis 

25 

Insecta Chironomus plumosus 50 

5 ʊʠˁʘ ʩʦ 

ʯʝʨʫʧʢʠ (50-50 

%) 

Oligochaeta  Limnodrilus hoffmeisteri 50 

Bivalvia Dreissena carinata 225 

Amphipoda Gammarus triacanthus 

prespensis 

250 

Isopoda Asellus aquaticus 50 

Insecta Chironomus plumosus 75 

10 ʊʠˁʘ ʩʦ 

ʯʝʨʫʧʢʠ (80-20 

%) 

Oligochaeta Pothamotrix hammoniensis 100 

Gastropoda Valvata piscinalis 25 

Amphipoda Gammarus triacanthus 

prespensis 

50 

Insecta Chironomus plumosus 125 

 

 

ɽɿɽʈɸʅʀ 

 

ɺʦ ʣʦʢʘʣʠʪʝʪʦʪ ɽʟʝʨʘʥʠ ʚʦ ʝʩʝʥʩʢʠʦʪ ʧʝʨʠʦʜ ʝʚʠʜʝʥʪʠʨʘʥʠ ʩʝ 8 ʪʘʢʩʦʥʠ ʦʜ ʬʘʫʥʘʪʘ ʥʘ ʜʥʦ 

ʦʜ 6 ʩʠʩʪʝʤʘʪʩʢʠ ʛʨʫʧʠ: Oligochaeta, Hirudinea, Gastropoda, Bivalvia, Amphipoda ʠ Insecta. 

ɼʣʘʙʦʯʠʥʘʪʘ 10 ʤʝʪʨʠ ʩʦ ʬʘʮʠʝʩ ʥʘ ʜʥʦ ʩʦ ʯʝʨʫʧʢʠ ʦʜ ʧʦʣʞʘʚʠ ʠ ʰʢʦʣʢʠ ʩʝ ʦʜʣʠʢʫʚʘ ʩʦ 

ʧʦʛʦʣʝʤ ʙʠʦʜʠʚʝʨʟʠʪʝʪ, ʦʜʥʦʩʥʦ 6 ʚʠʜʦʚʠ ʦʜ 5 ʩʠʩʪʝʤʘʪʩʢʠ ʛʨʫʧʠ. ʅʘʿʛʦʣʝʤʘ ʛʫʩʪʠʥʘ ʚʦ 

ʣʦʢʘʣʠʪʝʪʦʪ ʝ ʟʘʙʝʣʝʞʘʥʘ ʢʘʿ ʚʠʜʦʪ Chironomus plumosus - 125 ind/m2. 

ʊʘʙ.6. ʉʦʩʪʘʚ ʠ ʛʫʩʪʠʥʘ ʥʘ ʬʘʫʥʘʪʘ ʥʘ ʜʥʦ ʚʦ ɽʟʝʨʘʥʠ (ʥʦʝʤʚʨʠ 2023) 

ʃʦʢʘʣʠʪʝʪ ɽʟʝʨʘʥʠ 24.11.2023 

ɼʣʘʙ. 

(m) 

ʌʘʮʠʝʩ ʥʘ 

ʜʥʦ ʂʣʘʩʘ ɺʠʜʦʚʠ 

ɻʫʩʪʠʥʘ 

(ind/m2) 

2 ʊʠˁʘ ʩʦ 

ʯʝʨʫʧʢʠ 

80:15 ( 5% 

Myriophilum 

spicatum, 

Ceratophilum 

demersum) 

Oligochaeta Eiseniella tetraedra 50 

Hirudinea Erpobdella octoculata 25 

Gastropoda Valvata piscinalis 25 

Amphipoda Gammarus triacanthus 

prespensis 

100 

Insecta Chironomus plumosus 100 



5 ʏʝʨʫʧʢʠʥʘ 

ʟʦʥʘ 

Oligochaeta  Eiseniella tetraedra 50 

Limnodrilus hoffmaesteri 100 

Hirudinea Erpobdella octoculata 25 

Insecta Chironomus plumosus 125 

10 ʊʠˁʘ ʩʦ 

ʯʝʨʫʧʢʠ (ʙʝʟ 

ʚʝʛʝʪʘʮʠʿʘ) 

Oligochaeta Eiseniella tetraedra 50 

Hirudinea Erpobdella octoculata 50 

Gastropoda Valvata piscinalis 25 

Bivalvia Dreissena carinata 100 

Sphaerium corneum 25 

Insecta Chironomus plumosus 50 

 

ɸʉɸʄɸʊʀ 

 

ɺʦ ʣʦʢʘʣʠʪʝʪʦʪ ɸʩʘʤʘʪʠ ʚʦ ʝʩʝʥʩʢʘʪʘ ʧʨʦʙʘ ʩʝ ʝʚʠʜʝʥʪʠʨʘʥʠ 7 ʪʘʢʩʦʥʠ ʦʜ 6 ʩʠʩʪʝʤʘʪʩʢʠ 

ʛʨʫʧʠ: Oligochaeta, Hirudinea, Gastropoda, Bivalvia, Amphipoda ʠ Insecta. ɼʣʘʙʦʯʠʥʘʪʘ ʦʜ 5 

ʤʝʪʨʠ ʢʦʿʘ ʩʝ ʦʜʣʠʢʫʚʘ ʩʦ ʬʘʮʠʝʩ ʥʘ ʜʥʦ ʪʠˁʘ ʩʦ ʯʝʨʫʧʢʠ ʦʜ ʧʦʣʞʘʚʠ ʠ ʰʢʦʣʢʠ ʩʝ ʦʜʣʠʢʫʚʘ 

ʩʦ ʥʘʿʛʦʣʝʤ ʙʠʦʜʠʚʝʨʟʠʪʝʪ, ʦʜʥʦʩʥʦ 7 ʚʠʜʘ ʦʜ 6 ʩʠʩʪʝʤʘʪʩʢʠ ʛʨʫʧʠ. ʅʘʿʛʦʣʝʤʘ ʛʫʩʪʠʥʘ ʝ 

ʟʘʙʝʣʝʞʘʥʘ ʢʘʿ ʚʠʜʦʪ Dreissena carinata - 425 ind/m2. 

 

ʊʘʙ.7. ʉʦʩʪʘʚ ʠ ʛʫʩʪʠʥʘ ʥʘ ʬʘʫʥʘʪʘ ʥʘ ʜʥʦ ʚʦ ɸʩʘʤʘʪʠ (ʥʦʝʤʚʨʠ 2023) 

ʃʦʢʘʣʠʪʝʪ ɸʩʘʤʘʪʠ 24.11.2023 

ɼʣʘʙ. 

(m) 

ʌʘʮʠʝʩ ʥʘ 

ʜʥʦ ʂʣʘʩʘ ɺʠʜʦʚʠ 

ɻʫʩʪʠʥʘ 

(ind/m2) 

2 ʊʠˁʘ ʩʦ 

ʯʝʨʫʧʢʠ (ʙʝʟ 

ʚʝʛʝʪʘʮʠʿʘ) 

Oligochaeta Eiseniella tetraedra 25 

Limnodrilus hoffmaesteri 75 

Hirudinea Erpobdella octoculata 25 

Amphipoda Gammarus triacanthus 

prespensis 

100 

Insecta Chironomus plumosus 75 

5 ʏʝʨʫʧʢʠʥʘ 

ʟʦʥʘ 

Oligochaeta  Eiseniella tetraedra 25 

Limnodrilus hoffmaesteri 25 

Hirudinea Erpobdella octoculata 25 

Gastropoda Valvata piscinalis 25 

Bivalvia Dreissena carinata 425 

Amphipoda Gammarus triacanthus 

prespensis 

50 

Insecta Chironomus plumosus 75 

10 ʊʠˁʘ ʩʦ 

ʯʝʨʫʧʢʠ (ʙʝʟ 

ʚʝʛʝʪʘʮʠʿʘ) 

Oligochaeta Eiseniella tetraedra 75 

Limnodrilus hoffmaesteri 25 

Amphipoda Gammarus triacanthus 

prespensis 

50 

Insecta Chironomus plumosus 100 

 



ʊʘʙʝʣʘ 8 ʛʦ ʧʨʝʪʩʪʘʚʫʚʘ ʝʢʦʣʦʰʢʠʦʪ ʩʪʘʪʫʩ ʥʘ ʤʝʩʪʘʪʘ ʟʘ ʟʝʤʘˁʝ ʧʨʦʙʠ ʩʧʦʨʝʜ 

ʪʨʘʜʠʮʠʦʥʘʣʥʠʪʝ ʠʥʜʝʢʩʠ. ʆʪʪʘʤʫ, ʝʢʦʣʦʰʢʠʦʪ ʩʪʘʪʫʩ ʩʝ ʤʝʥʫʚʘ ʚʦ ʛʨʘʥʠʮʠʪʝ ʦʜ ʣʦʰ ʜʦ 

ʤʥʦʛʫ ʜʦʙʘʨ (ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʠʥʜʝʢʩʠʪʝ Pielou ʠ Simpson). ʆʜ ʪʘʙʝʣʘʪʘ ʚʨʝʜʥʦʩʪʠʪʝ ʥʘ H 

(Shannon&Weaver ʠʥʜʝʢʩ ʟʘ ʜʠʚʝʨʟʠʪʝʪ) ʠ d (ʀʥʜʝʢʩ Margalef) ʩʝ ʧʦʙʣʠʩʢʠ ʦʜʨʘʟ ʥʘ 

ʨʝʘʣʥʘʪʘ ʩʣʠʢʘ ʥʘ ʝʢʦʣʦʰʢʠʦʪ ʩʪʘʪʫʩ ʥʘ ʤʝʩʪʘʪʘ ʥʘ ʟʝʤʘˁʝ ʧʨʦʙʠ.   

 

ʊʘʙ.8. ɽʢʦʣʦʰʢʠ ʩʪʘʪʫʩ ʥʘ ʣʦʢʘʣʠʪʝʪʠʪʝ ʩʧʦʨʝʜ ʠʥʜʝʢʩʠʪʝ (ʝʩʝʥ 2023) 

ʀʥʜʝʢʩʠ ʆʪʝʰʝʚʦ ʉʪʝˁʝ ʅʘʢʦʣʝʮ ʂʨʘʥʠ ɽʟʝʨʘʥʠ ɸʩʘʤʘʪʠ 

N(ind/m2) 650 675 2275 1100 900 1200 

ɹʨʦʿ ʥʘ ɺʠʜʦʚʠ S  4 5 7 7 8 7 

Shannon&Weaner H 1.74 2.4 2.57 3.28 3.68 3.32 

 Margalef d 1.07 2.12 3.87 3.95 4.74 4.87 

Pielou e 0.87 0.86 0.68 0.89 0.94 0.83 

Simpson c 0.32 0.23 0.32 0.13 0.09 0.16 

 

ɺʦ ʠʩʪʨʘʞʫʚʘˁʘʪʘ, ʦʜʥʦʩʥʦ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʝʩʝʥʩʢʘʪʘ ʢʘʤʧʘˁʘ, ʫʧʦʪʨʝʙʝʥ 

ʙʝʰʝ ɸʉʇʊ ʠʥʜʝʢʩʦʪ, ʢʦʿ ʩʝ ʧʦʢʘʞʘ ʢʘʢʦ ʜʦʚʦʣʥʦ ʠʥʜʠʢʘʪʠʚʝʥ ʠ ʧʨʦʚʝʨʝʥ ʚʦ ʠʟʤʠʥʘʪʠʪʝ 

ʠʩʪʨʘʞʫʚʘˁʘ. ʉʧʦʨʝʜ ʦʚʦʿ ʠʥʜʝʢʩ, ʥʠʪʠ ʝʜʝʥ ʣʦʢʘʣʠʪʝʪ ʥʝ ʛʠ ʟʘʜʦʚʦʣʫʚʘ ʢʨʠʪʝʨʠʫʤʠʪʝ ʟʘ 

ʜʦʙʘʨ ʝʢʦʣʦʰʢʠ ʩʪʘʪʫʩ. ʂʦʥʢʨʝʪʥʦ, ʣʦʢʘʣʠʪʝʪʠʪʝ ʆʪʝʰʝʚʦ ʠ ʉʪʝˁʝ ʩʝ ʦʜʣʠʢʫʚʘʘʪ ʩʦ ʣʦʰ 

ʝʢʦʣʦʰʢʠ ʩʪʘʪʫʩ, ʜʦʜʝʢʘ ʩʠʪʝ ʦʩʪʘʥʘʪʠ ʣʦʢʘʣʠʪʝʪʠ ʛʠ ʦʜʣʠʢʫʚʘ ʫʤʝʨʝʥ ʝʢʦʣʦʰʢʠ ʩʪʘʪʫʩ 

(ʊʘʙ.9.). 

 

ʊʘʙ.9. ɽʢʦʣʦʰʢʠ ʩʪʘʪʫʩ ʥʘ ʣʦʢʘʣʠʪʝʪʠʪʝ ʩʧʦʨʝʜ ɸʉʇʊ ʠʥʜʝʢʩʦʪ (ʝʩʝʥ 2023) 

ʀʥʜʝʢʩ ʆʪʝʰʝʚʦ ʉʪʝˁʝ ʅʘʢʦʣʝʮ ʂʨʘʥʠ ɽʟʝʨʘʥʠ ɸʩʘʤʘʪʠ 

ɸʉʇʊ             

 

 
ʌʠʛ. 1. ɼʝʣ ʦʜ ʪʠʤʦʪ ʚʦ ʝʩʝʥʩʢʘʪʘ ʢʘʤʧʘˁʘ 2023 

 

 

 

 



ɿʘʢʣʫʯʦʮʠ 

 

 ɻʝʥʝʨʘʣʥʦ, ʠ ʢʚʘʣʠʪʘʪʠʚʥʠʦʪ ʠ ʢʚʘʥʪʠʪʘʪʠʚʥʠʦʪ ʩʦʩʪʘʚ ʥʘ ʬʘʫʥʘʪʘ ʥʘ ʜʥʦ ʚʦ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʩʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦʥʠʩʢʠ ʦʜ ʚʨʝʜʥʦʩʪʠʪʝ ʥʘ ʠʩʪʠʪʝ ʧʘʨʘʤʝʪʨʠ ʩʧʦʨʝʜʝʥʦ 

ʩʦ ʩʝʩʪʨʠʥʩʢʦʪʦ ʝʟʝʨʦ -  ʆʭʨʠʜʩʢʦʪʦ ɽʟʝʨʦ. ʆʚʘ ʧʨʝʪʩʪʘʚʫʚʘ ʧʨʠʨʦʜʝʥ ʬʝʥʦʤʝʥ ʢʦʿ ʠʤʘ 

ʠʩʪʦʨʠʩʢʘ ʠ ʝʚʦʣʫʪʠʚʥʘ ʢʦʥʦʪʘʮʠʿʘ ʘ ʝ ʚʦ ʪʝʩʥʘ ʧʦʚʨʟʘʥʦʩʪ ʩʦ ʭʠʜʨʦʤʦʨʬʦʣʦʛʠʿʘʪʘ ʥʘ 

ʝʟʝʨʩʢʠʦʪ ʙʘʩʝʥ, ʟʘʢʘʥʠʪʝ ʠ ʧʨʠʪʠʩʦʮʠʪʝ ʚʨʟ ʝʟʝʨʩʢʠʦʪ ʝʢʦʩʠʩʪʝʤ. ʆʥʘ ʰʪʦ ʝ ʟʘʛʨʠʞʫʚʘʯʢʦ 

ʝ ʬʘʢʪʦʪ ʜʝʢʘ ʜʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʟʥʘʯʠʪʝʣʥʦ ʦʪʩʢʦʢʥʫʚʘʘʪ ʦʜ ʨʝʟʫʣʪʘʪʠʪʝ ʢʦʠ ʩʝ ʜʦʙʠʝʥʠ 

ʚʦ ʠʩʪʨʘʞʫʚʘˁʘʪʘ ʥʘ ʠʩʪʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʩʦ ʚʨʝʤʝʥʩʢʘ ʜʠʩʪʘʥʮʘ ʦʜ 2-3 ʛʦʜʠʥʠ. ʂʦʥʢʨʝʪʥʦ, 

ʠ ʢʚʘʣʠʪʘʪʠʚʥʠʦʪ ʠ ʢʚʘʥʪʠʪʘʪʠʚʥʠʦʪ ʩʦʩʪʘʚ ʩʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦʩʠʨʦʤʘʰʥʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ 

ʠʩʪʨʘʞʫʚʘˁʘ ʚʦ ʦʜʥʦʩ ʥʘ ʠʩʪʨʘʞʫʚʘˁʘʪʘ ʚʦ ʤʠʥʘʪʦʪʦ.  

 ʍʦʨʠʟʦʥʪʘʣʥʦ, ʨʘʩʧʦʨʝʜʦʪ ʥʘ ʙʠʦʜʠʚʝʨʟʠʪʝʪʦʪ ʚʦ ʩʝʟʦʥʩʢʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ ʚʦ ʪʝʢʦʪ 

ʥʘ 2023 ʛʦʜʠʥʘ ʚʦ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʥaʿ ʩʠʨʦʤʘʰʝʥ ʝ ʚʦ ʂʦˁʩʢʦ (ʠʤʘʤʝ ʩʘʤʦ ʣʝʪʥʘ 

ʧʨʦʙʘ), ʧʦʙʦʛʘʪ ʝ ʚʦ ʉʪʝˁʝ, ʅʘʢʦʣʝʮ ʠ ɽʟʝʨʘʥʠ, ʘ ʥʘʿʙʦʛʘʪ ʝ ʚʦ ʂʨʘʥʠ ʠ ʆʪʝʰʝʚʦ (ʌʠʛ.2). 

 

 
ʌʠʛ. 2. ʍʦʨʠʟʦʥʪʘʣʥʘ ʜʠʩʪʨʠʙʫʮʠʿʘ ʥʘ ʙʠʦʜʠʚʝʨʟʠʪʝʪʦʪ ʥʘ ʬʘʫʥʘʪʘ ʥʘ ʜʥʦ ʚʦ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ  

 

16,18 % ʦʜ ʚʢʫʧʥʠʦʪ ʜʠʚʝʨʟʠʪʝʪ ʝ ʨʝʛʠʩʪʨʠʨʘʥ ʚʦ ʣʦʢʘʣʠʪʝʪʠʪʝ ʆʪʝʰʝʚʦ ʠ ʂʨʘʥʠ, 14,70% 

ʚʦ ʣʦʢʘʣʠʪʝʪʠʪʝ ʉʪʝˁʝ, ʅʘʢʦʣʝʮ ʠ ɽʟʝʨʘʥʠ, ʜʦʜʝʢʘ ʠʩʪʠʦʪ ʝ ʧʦʩʠʨʦʤʘʰʝʥ ʚʦ ʦʩʪʘʥʘʪʠʪʝ 

ʣʦʢʘʣʠʪʝʪʠ, ʦʜʥʦʩʥʦ ʥʘʿʩʠʨʦʤʘʰʝʥ ʚʦ ʣʦʢʘʣʠʪʝʪʦʪ ʂʦˁʩʢʦ, ʰʪʦ ʝ ʝ ʚʦ ʢʦʨʝʣʘʮʠʿʘ ʩʦ 

ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʘʥʪʨʦʧʦʛʝʥʠʦʪ ʧʨʠʪʠʩʦʢ ʠ ʧʨʦʤʝʥʠʪʝ ʚʦ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʩʝʜʠʤʝʥʪʠʪʝ ʢʘʢʦ 

ʨʝʟʫʣʪʘʪ ʥʘ ʢʦʣʝʙʘˁʝʪʦ ʥʘ ʥʠʚʦʪʦ ʥʘ ʚʦʜʘʪʘ ʦʜ ʝʟʝʨʦʪʦ.  



 

ʌʠʛ. 3. ɺʝʨʪʠʢʘʣʥʘ ʜʠʩʪʨʠʙʫʮʠʿʘ ʥʘ ʙʠʦʜʠʚʝʨʟʠʪʝʪʦʪ ʥʘ ʬʘʫʥʘʪʘ ʥʘ ʜʥʦ ʚʦ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 
 

 ɸʢʦ ʩʝ ʥʘʧʨʘʚʠ ʦʩʚʨʪ ʚʨʟ ʢʚʘʣʠʪʘʪʠʚʥʠʦʪ ʩʦʩʪʘʚ, ʦʜʥʦʩʥʦ ʙʠʦʜʠʚʝʨʟʠʪʝʪʦʪ ʥʘ 

ʥʘʩʝʣʙʘʪʘ ʥʘ ʜʥʦʪʦ ʚʦ ʦʜʥʦʩ ʥʘ ʜʣʘʙʦʯʠʥʩʢʠʦʪ ʛʨʘʜʠʝʥʪ (ʌʠʛʫʨʘ 3) ʩʝ ʜʦʙʠʚʘ ʩʣʠʢʘ ʜʝʢʘ 

ʠʩʪʠʦʪ ʠʤʘ ʪʨʝʥʜ ʥʘ ʟʛʦʣʝʤʫʚʘˁʝ ʠ ʧʦʪʦʘ ʥʘʤʘʣʫʚʘˁʝ ʩʦ ʟʛʦʣʝʤʫʚʘˁʝʪʦ ʥʘ ʜʣʘʙʦʯʠʥʘʪʘ. 

ʊʘʢʘ, ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʩʨʝʜʥʘʪʘ ʛʫʩʪʠʥʘ ʦʜ ʩʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʠ ʩʠʪʝ ʩʝʟʦʥʠ ʧʦ ʜʣʘʙʦʯʠʥʩʢʠ 

ʪʦʯʢʠ, ʩʝ ʛʣʝʜʘ ʜʝʢʘ ʙʠʦʜʠʚʝʨʟʠʪʝʪʦʪ ʥʘ ʬʘʫʥʘʪʘ ʥʘ ʜʥʦ ʥʘʿʧʨʚʦ ʨʘʩʪʝ ʥʘ ʥʘʿʤʘʣʘʪʘ 

ʜʣʘʙʦʯʠʥʘ (2 m), ʥʘ ʩʣʝʜʥʘʪʘ ʜʣʘʙʦʯʠʥʘ (5 m) ʨʘʩʪʝ, ʘ ʧʦʪʦʘ ʦʧʘʺʘ ʩʦ ʟʛʦʣʝʤʫʚʘˁʝʪʦ ʥʘ 

ʜʣʘʙʦʯʠʥʘʪʘ (10 m). ɺʦ ʥʦʨʤʘʣʥʠ ʦʢʦʣʥʦʩʪʠ, ʘʢʦ ʩʝ ʠʩʢʣʫʯʠ ʬʝʥʦʤʝʥʦʪ ʩʦ ʧʦʚʣʝʢʫʚʘˁʝʪʦ 

ʥʘ ʚʦʜʘʪʘ, ʘʢʪʫʝʣʥʘʪʘ ʜʣʘʙʦʯʠʥʘ ʦʜ 2 ʤʝʪʨʠ ʙʠ ʧʨʝʪʩʪʘʚʫʚʘʣʘ ʜʣʘʙʦʯʠʥʘ ʦʜ 3-4 ʤʝʪʨʠ. ʇʦʜ 

ʥʦʨʤʘʣʥʠ ʦʢʦʣʥʦʩʪʠ ʢʦʛʘ ʥʠʚʦʪʦ ʥʘ ʚʦʜʘʪʘ ʝ ʥʘ ʩʚʦʿʦʪ ʦʧʪʠʤʫʤ, ʩʝʛʘʰʥʠʪʝ ʧʝʩʦʯʥʠ ʧʣʘʞʠ 

ʙʠ ʙʠʣʝ ʧʦʜ ʚʦʜʘ ʘ ʬʘʮʠʝʩʦʪ ʥʘ ʜʥʦ ʙʠ ʛʦ ʦʜʣʠʢʫʚʘʣʦ ʧʨʠʩʫʩʪʚʦ ʥʘ ʩʠʪʥʘ ʧʝʩʦʢ, ʜʝʪʨʠʪʫʩ ʠ 

ʤʘʢʨʦʬʠʪʩʢʘ ʚʝʛʝʪʘʮʠʿʘ, ʰʪʦ ʙʠ ʧʨʝʪʩʪʘʚʫʚʘʣʦ ʘʪʨʘʢʪʠʚʝʥ ʭʘʙʠʪʘʪ ʟʘ ʙʨʦʿʥʠ ʧʨʝʪʩʪʘʚʥʠʮʠ 

ʦʜ ʬʘʫʥʘʪʘ ʥʘ ʜʥʦ ʦʜ ʢʣʘʩʠʪʝ ʥʘ ʧʦʣʞʘʚʠ ʠ ʧʨʝʪʩʪʘʚʥʠʮʠʪʝ ʦʜ ʚʦʜʥʠʪʝ ʠʥʩʝʢʪʠ.  ʅʦ, ʦʜ 

ʨʝʟʫʣʪʘʪʠʪʝ ʩʝ ʛʣʝʜʘ ʜʝʢʘ ʦʚʦʿ ʭʘʙʠʪʘʪ ʦʪʩʫʩʪʚʫʚʘ ʟʘʨʘʜʠ ʥʠʩʢʦʪʦ ʥʠʚʦ ʦʜʥʦʩʥʦ 

ʧʦʚʣʝʢʫʚʘˁʝʪʦ ʥʘ ʙʨʝʛʦʚʘʪʘ ʣʠʥʠʿʘ ʩʧʨʝʤʘ ʧʦʜʣʘʙʦʢʠʦʪ ʣʠʪʦʨʘʣ. ʆʚʘ ʝ ʝʜʥʘ ʦʜ ʛʣʘʚʥʠʪʝ 

ʧʨʠʯʠʥʠ ʟʘ ʩʠʨʦʤʘʰʥʘʪʘ ʞʠʚʦʪʥʘ ʟʘʝʜʥʠʮʘ ʦʜ ʬʘʫʥʘʪʘ ʥʘ ʜʥʦ. ʆʪʩʫʩʪʚʦʪʦ ʥʘ ʦʚʦʿ ʭʘʙʠʪʘʪ 

ʫʩʣʦʚʫʚʘ ʦʪʩʫʩʪʚʦ ʥʘ ʛʦʣʝʤ ʙʨʦʿ ʧʨʝʪʩʪʘʚʥʠʮʠ ʦʜʥʦʩʥʦ ʛʦ ʦʩʠʨʦʤʘʰʫʚʘ ʢʚʘʣʠʪʘʪʠʚʥʠʦʪ 

ʩʦʩʪʘʚ ʥʘ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʦʪ.  



 
ʌʠʛ. 4. ʉʝʟʦʥʩʢʦ ʚʘʨʠʨʘˁʝ ʥʘ ʙʠʦʜʠʚʝʨʠʪʝʪʦʪ ʥʘ ʬʘʫʥʘʪʘ ʥʘ ʜʥʦ ʚʦ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ 

 

ʉʝʟʦʥʩʢʘʪʘ ʜʠʥʘʤʠʢʘ ʥʘ ʚʘʨʠʨʘˁʝ ʥʘ ʢʚʘʣʠʪʘʪʠʚʥʠʦʪ ʩʦʩʪʘʚ ʥʘ ʬʘʫʥʘʪʘ ʥʘ ʜʥʦ ʦʜ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʧʨʝʪʩʪʘʚʝʥʘ ʝ ʥʘ ʌʠʛʫʨʘ 4. ʉʝ ʟʘʙʝʣʝʞʫʚʘ ʜʝʢʘ ʥʝ ʧʦʩʪʦʿʘʪ ʿʘʩʥʦ 

ʠʟʨʘʟʝʥʠ ʜʚʘ ʩʝʟʦʥʩʢʠ ʤʘʢʩʠʤʫʤʠ ʰʪʦ ʧʨʝʪʩʪʘʚʫʚʘ ʩʪʘʥʜʘʨʜ ʟʘ ʢʦʣʝʙʘˁʝʪʦ ʥʘ 

ʢʚʘʣʠʪʘʪʠʚʥʠʦʪ ʠ ʢʚʘʥʪʠʪʘʪʠʚʥʠʦʪ ʩʦʩʪʘʚ ʥʘ ʬʘʫʥʘʪʘ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʝʚʦʣʫʪʠʚʥʠʪʝ ʠ 

ʝʢʦʬʠʟʠʦʣʦʰʢʠʪʝ ʧʨʠʣʘʛʦʜʝʥʦʩʪʠ ʥʘ ʦʨʛʘʥʠʟʤʠʪʝ ʦʜ ʬʘʫʥʘʪʘ ʥʘ ʜʥʦ. ɺʦ ʩʣʫʯʘʿʦʚ, 

ʙʠʦʜʠʚʝʨʟʠʪʝʪʦʪ ʝ ʚʠʩʦʢ ʚʦ ʧʨʦʣʝʪ ʰʪʦ ʝ ʚʦ ʢʦʨʝʣʘʮʠʿʘ ʩʦ ʫʩʣʦʚʠʪʝ ʚʦ ʚʦʜʥʘʪʘ ʩʨʝʜʠʥʘ, 

ʦʜʥʦʩʥʦ ʧʝʨʠʦʜ ʥʘ ʧʦʩʪ ʧʨʦʣʝʪʥʘ ʮʠʨʢʫʣʘʮʠʿʘ ʠ ʧʨʠʩʫʩʪʚʦ ʥʘ ʟʥʘʯʠʪʝʣʥʠ ʭʨʘʥʣʠʚʠ 

ʨʝʩʫʨʩʠ. ʀʩʪʠʦʪ ʝ ʧʦʚʠʩʦʢ ʚʦ ʣʝʪʦ, ʙʠʜʝʿ˃ʠ ʚʦ ʟʘʝʜʥʠʮʠʪʝ ʥʘ ʙʝʥʪʘʣʥʘʪʘ ʬʘʫʥʘ ʩʝ ʧʨʠʩʫʪʥʠ 

ʚʠʜʦʚʠ ʢʦʠ ʩʝʫʰʪʝ ʥʝ ʩʝ ʧʨʝʦʙʨʘʟʠʣʝ ʚʦ  ʘʜʫʣʪʥʠ ʬʦʨʤʠ (ʥʘʿʯʝʩʪʦ ʦʜ ʛʨʫʧʘʪʘ ʥʘ ʠʥʩʝʢʪʠ). 

ʂʚʘʣʠʪʘʪʠʚʥʠʦʪ ʩʦʩʪʘʚ ʦʧʘʺʘ ʚʦ ʝʩʝʥ ʠ ʟʠʤʘ. ʉʝʢʘʢʦ ʟʘ ʜʘ ʩʝ ʜʦʙʠʝ ʮʝʣʦʩʥʘ ʩʣʠʢʘ ʧʦʪʨʝʙʥʦ 

ʝ ʜʘ ʩʝ ʟʘʪʚʦʨʠ ʩʝʟʦʥʩʢʠʦʪ ʮʠʢʣʫʩ ʥʘ ʩʣʝʜʝˁʝ ʩʦ ʚʢʣʫʯʫʚʘˁʝ ʥʘ ʩʠʪʝ ʩʝʟʦʥʠ ʚʦ ʧʦʜʦʣʛ 

ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ, ʥʘʿʜʦʙʨʦ 3-4 ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʛʦʜʠʥʠ. 

 

ʇʨʝʧʦʨʘʢʠ 

 

ʄʦʥʠʪʦʨʠʥʛ 

ʉʣʝʜʝˁʝʪʦ ʥʘ ʩʦʩʪʦʿʙʘʪʘ ʥʘ ʝʟʝʨʦʪʦ ʧʨʝʢʫ ʧʦʩʪʦʿʘʥ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʙʠʦʣʦʰʢʠʪʝ ʠ ʭʝʤʠʩʢʠʪʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝ ʦʜ ʢʣʫʯʥʦ ʟʥʘʯʝˁʝ ʟʘ ʢʨʝʠʨʘˁʝ ʥʘ ʘʢʮʠʩʢʠ ʧʣʘʥ ʠ ʩʪʨʘʪʝʛʠʿʘ ʟʘ 

ʩʧʨʘʚʫʚʘˁʝ ʩʦ ʧʦʩʣʝʜʠʮʠʪʝ ʦʜ ʢʦʣʝʙʘˁʝʪʦ ʥʘ ʚʦʜʘʪʘ ʠ ʦʩʪʘʥʘʪʠʪʝ ʜʠʨʝʢʪʥʠ ʠ ʠʥʜʠʨʝʢʪʥʠ 

ʘʥʪʨʦʧʦʛʝʥʠ ʧʨʠʪʠʩʦʮʠ ʚʨʟ ʝʟʝʨʦʪʦ ʠ ʥʝʛʦʚʠʦʪ ʩʣʠʚ.  

 

ɸʢʪʠʚʥʦʩʪʠ ʟʘ ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʜʦʪʫʨ ʥʘ ʚʦʜʘ ʟʘ ʧʨʠʭʨʘʥʫʚʘˁʝ ʥʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ 

ʀʟʥʘʦʺʘˁʝ ʥʘ ʨʝʰʝʥʠʿʘ ʟʘ ʜʦʪʫʨ ʥʘ ʚʦʜʘ ʚʦ ʩʫʰʥʠʪʝ ʛʦʜʠʥʠ, ʢʦʠ ʟʘʨʘʜʠ ʢʣʠʤʘʪʩʢʠʪʝ 

ʧʨʦʤʝʥʠ, ʿʘ ʟʘʙʨʟʘʣʝ ʩʚʦʿʘʪʘ ʮʠʢʣʠʯʢʘ ʧʨʠʨʦʜʘ, ʩʝ ʚʦ ʦʩʥʦʚʘ ʥʘ ʨʝʰʘʚʘˁʝ ʥʘ ʦʚʦʿ ʠʩʪʦʨʠʩʢʠ 

ʧʨʦʙʣʝʤ ʟʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ.  



 

ɸʢʪʠʚʥʦʩʪʠ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʪʨʦʬʠʿʘʪʘ ʥʘ ʚʦʜʘʪʘ 

ʅʘʤʘʣʫʚʘˁʝʪʦ ʥʘ ʪʨʦʬʠʿʘʪʘ ʥʘ ʝʟʝʨʩʢʘʪʘ ʚʦʜʘ ʝ ʤʦʞʝʙʠ ʪʝʦʨʝʪʩʢʠ ʧʦʣʝʩʝʥ ʥʘʯʠʥ ʟʘ 

ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʧʨʠʪʠʩʦʢʦʪ ʚʨʟ ʙʠʦʣʦʰʢʠʪʝ ʝʥʪʠʪʝʪʠ, ʦʩʦʙʝʥʦ ʚʦ ʫʩʣʦʚʠ ʥʘ ʥʠʟʦʢ ʚʦʜʦʩʪʦʿ 

ʥʘ ʝʟʝʨʩʢʘʪʘ ʚʦʜʘ. ɸʢʪʠʚʥʦʩʪʠʪʝ ʦʜ ʪʠʧʦʪ ʥʘ ʦʜʩʪʨʘʥʫʚʘˁʝ ʥʘ ʚʠʰoʢʦʪ ʥʘ ʙʠʦʤʘʩʘ ʥʘ 

ʘʢʚʘʪʠʯʥʘʪʘ ʚʝʛʝʪʘʮʠʿʘ ʙʠ ʛʦ ʩʤʘʣʠʣ ʧʨʠʪʠʩʦʢʦʪ ʚʨʟ ʪʨʦʬʠʿʘʪʘ ʥʘ ʚʦʜʘʪʘ ʘ ʩʦ ʪʦʘ ʠ 

ʧʨʠʪʠʩʦʢʦʪ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʥʘʩʝʣʙʘ ʚʦ ʝʟʝʨʦʪʦ. 

 

ʀʤʧʣʝʤʝʥʪʘʮʠʿʘ ʥʘ ʧʣʘʥʦʪ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ 

ʇʣʘʥʦʪ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʇʨʝʩʧʘʥʩʢʦʪʦ Eʟʝʨʦ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʛʠ ʜʘʜʝ ʦʩʥʦʚʥʠʪʝ ʥʘʩʦʢʠ ʟʘ 

ʩʧʨʘʚʫʚʘˁʝ ʩʦ ʩʠʪʝ ʥʦʪʠʨʘʥʠ ʧʨʦʙʣʝʤʠ ʧʦʚʨʟʘʥʠ ʩʦ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ, ʚʢʣʫʯʠʪʝʣʥʦ ʠ 

ʧʦʛʦʨʝ ʥʘʙʨʦʝʥʠʪʝ. ɿʘʪʦʘ ʦʜ ʥʝʧʨʦʮʝʥʣʠʚʘ ʚʘʞʥʦʩʪ ʝ ʥʝʛʦʚʘ ʙʨʟʘ ʠ ʜʦʩʣʝʜʥʘ 

ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ. 

 

ʉʦʨʘʙʦʪʢʘ ʟʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ 

ʇʦʪʨʝʙʥʘ ʝ ʟʘʝʜʥʠʯʢʘ ʩʦʨʘʙʦʪʢʘ ʥʘ ʪʨʠʪʝ ʟʝʤʿʠ ʥʘ ʧʘʪʦʪ ʢʦʥ ʦʧʰʪʘʪʘ ʟʘʰʪʠʪʘ ʥʘ ʚʦʜʠʪʝ ʚʦ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ.  

 

 

 

       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ʎʠʧʨʠʥʠʜʥʘ ʬʘʫʥʘ 

 

ʀʟʛʦʪʚʠʣ: ɼ-ʨ ʊʨʘʿʯʝ ʊʘʣʝʚʩʢʠ, ʥʘʫʯʝʥ ʩʦʚʝʪʥʠʢ 

                   ʄ-ʨ ɹʣʘʛʦʿʘ ʊʨʘʿʯʝʚʩʢʠ, ʘʩʠʩʪʝʥʪ 

ʆʜʜʝʣʝʥʠʝ ʟʘ ʎʠʧʨʠʥʠʜʥʘ ʬʘʫʥʘ  

 

ʀɿɺɽʐʊɸɱ 

ʟʘ ʠʟʚʝʜʝʥʠʪʝ ʪʝʨʝʥʩʢʠ ʠ ʣʘʙʦʨʘʪʦʨʠʩʢʠ ʘʢʪʠʚʥʦʩʪʠ ʠ ʘʥʘʣʠʟʘ ʥʘ ʜʦʙʠʝʥʠʪʝ ʧʦʜʘʪʦʮʠ  

 ɺʦ ʩʢʣʦʧ ʥʘ ʪʝʨʝʥʩʢʠʪʝ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʣʝʢʮʠʦʥʠʨʘˁʝ ʥʘ ʨʠʙʠ ʙʝʰʝ ʠʟʚʝʜʝʥʦ ʚʦ 

ʤʝʩʝʮ ɸʧʨʠʣ ʥʘ ʪʨʠ ʣʦʢʘʣʠʪʝʪʠ ʦʜ ʇʨʝʩʧʘʥʩʢʦ ʝʟʝʨʦ ʠ ʪʦʘ: ʐʪʨʙʦʚʦ, ʃʠʩʘ ʠ ɸʩʘʤʘʪʠ 

(ʉʣʠʢʘ 1).  

ʂʦʣʝʢʮʠʦʥʠʨʘˁʝʪʦ ʙʝʰʝ ʨʝʘʣʠʟʠʨʘʥʦ ʩʦ ʫʧʦʪʨʝʙʘ ʥʘ 

ʨʠʙʦʣʦʚʝʥ ʘʣʘʪ, ʩʪʦʝʯʢʠ ʞʘʙʨʝʥʠ ʤʨʝʞʠ ʩʦ ʛʦʣʝʤʠʥʘ 

ʥʘ ʦʢʮʘʪʘ ʦʜ 22, 24 ʠ 26 ʤʠʣʠʤʝʪʨʠ. ʄʨʝʞʠʪʝ ʙʝʘ 

ʧʦʩʪʘʚʫʚʘʥʠ ʚʦ ʣʠʪʦʨʘʣʥʠʦʪ ʜʝʣ ʦʜ ʝʟʝʨʦʪʦ, ʚʦ 

ʧʦʧʣʘʜʥʝʚʥʠʪʝ ʯʘʩʦʚʠ (ʧʨʝʜ ʩʘʤʨʘʢ) ʠ ʧʦʜʠʛʥʫʚʘʥʠ ʧʦ 

12 ʯʘʩʘ ʥʘʨʝʜʥʠʦʪ ʜʝʥ. ʊʦʘ ʝ ʩʦ ʮʝʣ ʜʘ ʩʝ ʦʧʬʘʪʘʪ 

ʧʝʨʠʦʜʠʪʝ ʦʜ ʜʝʥʦʪ ʢʦʛʘ ʨʠʙʠʪʝ ʩʝ ʥʘʿʘʢʪʠʚʥʠ. ʇʦ 

ʧʦʜʠʛʥʫʚʘˁʝ ʥʘ ʤʨʝʞʠʪʝ ʠ ʚʘʜʝˁʝ ʥʘ ʫʣʦʚʝʥʠʪʝ 

ʝʜʠʥʢʠ ʦʜ ʠʩʪʠʪʝ, ʨʠʙʠʪʝ ʙʝʘ ʩʦʦʜʚʝʪʥʦ ʩʢʣʘʜʠʨʘʥʠ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʘʥʠ ʜʦ ɱʅʋ ʍʠʜʨʦʙʠʦʣʦʰʢʠ ɿʘʚʦʜ ʟʘ 

ʧʦʥʘʪʘʤʦʰʥʘ ʦʙʨʘʙʦʪʢʘ. ʋʣʦʚʝʥʠʪʝ ʝʜʠʥʢʠ ʙʝʘ 

ʜʝʪʝʨʤʠʥʠʨʘʥʠ ʧʦ ʚʠʜʦʚʘ ʠ ʧʦʣʦʚʘ ʧʨʠʧʘʜʥʦʩʪ ʠ ʥʘ 

ʩʝʢʦʿʘ ʝʜʠʥʢʘ ʧʦʩʝʙʥʦ ʠ ʙʝʘ ʤʝʨʝʥʠ ʪʦʪʘʣʥʘ ʪʝʞʠʥʘ ʩʦ 

ʫʧʦʪʨʝʙʘ ʥʘ ʜʠʛʠʪʘʣʥʘ ʣʘʙʦʨʘʪʦʨʠʩʢʘ ʚʘʛʘ ʩʦ ʪʦʯʥʦʩʪ 

ʜʦ 0,1 ʛʨʘʤ, ʠ ʪʦʪʘʣʥʘ ʜʦʣʞʠʥʘ ʩʦ ʫʧʦʪʨʝʙʘ ʥʘ ʣʠʥʠʿʘʨ 

ʩʦ ʪʦʯʥʦʩʪ ʜʦ 1 ʤʠʣʠʤʝʪʘʨ. ʀʩʪʦ ʪʘʢʘ ʦʜ ʩʝʢʦʿʘ ʝʜʠʥʢʘ 

ʙʝʘ ʠʟʜʚʦʝʥʠ ʣʫʰʧʠ ʟʘ ʦʜʨʝʜʫʚʘˁʝ ʥʘ ʚʦʟʨʘʩʪʘ1. ɿʘ 

ʦʜʨʝʜʫʚʘˁʝ ʥʘ ʜʦʣʞʠʥʩʢʦ-ʪʝʞʠʥʩʢʠʪʝ ʦʜʥʦʩʠ ʙʝʰʝ 

ʢʦʨʠʩʪʝʥʘ ʬʫʥʢʮʠʿʘʪʘ W=aLb(Ricker 1975). W ʿʘ 

ʧʨʝʪʩʪʘʚʫʚʘ ʪʦʪʘʣʥʘʪʘ ʪʝʞʠʥʘ ʥʘ ʨʠʙʘʪʘ ʚʦ ʛʨʘʤʦʚʠ, L 

ʝ ʪʦʪʘʣʥʘʪʘ ʜʦʣʞʠʥʘ ʥʘ ʨʠʙʘʪʘ ʚʦ ʮʝʥʪʠʤʝʪʨʠ, ʜʦʜʝʢʘ a 

ʠ b  ʩʝ ʢʦʝʬʠʮʠʝʥʪʠ ʜʦʙʠʝʥʠ ʩʦ ʣʠʥʝʘʨʥʘ ʨʝʛʨʝʩʠʿʘ ʥʘ 

ʣʦʛʘʨʠʪʤʠʯʢʘʪʘ ʬʦʨʤʥʘ ʥʘ ʜʦʣʞʠʥʩʢʦ-ʪʝʞʠʥʩʢʠʪʝ 

ʦʜʥʦʩʠ (Froese 2006). ʇʘʨʘʤʝʪʘʨʦʪ b ʧʨʝʪʩʪʘʚʫʚʘ 

ʠʥʜʠʢʘʪʦʨ ʥʘ ʚʠʜʦʪ ʥʘ ʨʘʩʪ ʥʘ ʨʠʙʘʪʘ. ʂʦʛʘ b=3 ʨʠʙʘʪʘ 

                                                           
1 ʈʝʟʫʣʪʘʪʠʪʝ ʦʜ ʘʥʘʣʠʟʘ ʥʘ ʣʫʰʧʠʪʝ ʩʦ ʮʝʣ ʦʜʨʝʜʫʚʘˁʝ ʥʘ ʚʦʨʘʩʥʠ ʛʨʫʧʠ ʥʝ ʩʝ ʚʤʝʪʥʘʪʠ ʚʦ ʦʚʦʿ ʠʟʚʝʰʪʘʿ ʩʦ 

ʦʛʣʝʜ ʥʘ ʪʦʘ ʰʪʦ ʨʘʙʦʪʘʪʘ ʟʘ ʘʥʘʣʠʟʠʨʘˁʝ ʥʘ ʠʩʪʠʪʝ ʙʘʨʘ ʧʦʜʦʣʛ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ 

ʉʣʠʢʘ1. ʃʦʢʘʣʠʪʝʪʠ ʥʘ 

ʢʦʣʝʢʮʠʦʥʠʨʘˁʝ: 1. ʐʪʨʙʦʚʦ, 2. 

ʃʠʩʘ ʠ 3. ɸʩʘʤʘʪʠ 



ʠʤʘ ʠʟʦʤʝʪʨʠʩʢʠ ʨʘʩʪ. ʂʦʛʘ b>3 ʨʠʙʘʪʘ ʿʘ ʟʛʦʣʝʤʫʚʘ ʩʚʦʿʘʪʘ ʪʝʞʠʥʘ (ʠ ʚʦʣʫʤʝʥ) ʚʦ ʧʦʛʦʣʝʤ 

ʩʪʝʧʝʥ ʦʪʢʦʣʢʫ ʰʪʦ ʝ ʧʦʪʨʝʙʥʦ ʟʘ ʜʘ ʦʜʨʞʠ ʢʦʥʩʪʘʥʪʥʠ ʪʝʣʝʩʥʠ ʧʨʦʧʦʨʮʠʠ, ʘ ʜʦʢʦʣʢʫ b<3 

ʝ ʦʙʨʘʪʥʠʦʪ ʩʣʫʯʘʿ (Ricker 1979). ɺʨʝʜʥʦʩʪʘ ʥʘ b  ʙʝʰʝ ʪʝʩʪʠʨʘʥʘ ʩʦ T ʪʝʩʪ ʧʨʠ ʟʥʘʯʘʿʥʦʩʪ 

ʦʜ 0,05 ʟʘ ʜʘ ʩʝ ʫʪʚʨʜʠ ʨʘʟʣʠʢʘ ʦʜ 3. ʆʜ ʚʨʝʜʥʦʩʪʠʪʝ ʟʘ ʪʝʞʠʥʘʪʘ ʠ ʜʦʣʞʠʥʘʪʘ ʙʝʰʝ 

ʧʨʝʩʤʝʪʘʥ ʠ ʌʫʣʪʦʥʦʚʠʦʪ ʬʘʢʪʦʨ ʥʘ ʢʦʥʜʠʮʠʿʘ (Ricker 1975). 

 ɺʦ ʚʢʫʧʥʠʦʪ ʫʣʦʚ ʦʜ ʪʨʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʙʝʘ ʫʣʦʚʝʥʠ 5 ʚʠʜʦʚʠ ʨʠʙʠ ʦʜ ʚʢʫʧʥʦ 26 

ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʨʠʙʠ ʟʘ ʇʨʝʩʧʘʥʩʢʦ ʝʟʝʨʦ (19,2% ʦʜ ʚʢʫʧʥʠʦʪ ʙʨʦʿ ʚʠʜʦʚʠ) (Ilik-Boeva ʠ 

ʩʦʨ., 2017, Trajchevski ʠ ʩʦʨ., 2021) (ʊʘʙʝʣʘ 1). ʆʜ 5ʪʝ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠ ʚʠʜʦʚʠ ʨʠʙʠ Barbus 

prespensis, Alburnus belvica, Chondrostoma prespense ʠ Rutilus prespensis ʩʝ ʘʚʪʦʭʪʦʥʠ - 

ʝʥʜʝʤʠʯʥʠ ʚʠʜʦʚʠ. ʆʜ ʘʣʦʭʪʦʥʠʪʝ ʚʠʜʦʚʠ ʙʝʰʝ ʫʣʦʚʝʥ ʝʜʝʥ ʚʠʜ (Cyprinus carpio). ʆʜ 

ʫʣʦʚʝʥʠʪʝ ʘʚʪʦʭʪʦʥʠ ʝʥʜʝʤʠʯʥʠ ʚʠʜʦʚʠ A. belvica, C. Prespense ʠ R.prespensis ʩʝ ʦʟʥʘʯʝʥʠ 

ʢʘʢʦ ʟʘʛʨʦʟʝʥʠ (VU - Vulnerable) ʥʘ ʮʨʚʝʥʘʪʘʣʠʩʪʘ ʥʘ IUCN. 

 ʆʜ ʚʢʫʧʥʠʦʪ ʙʨʦʿ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠ ʝʜʠʥʢʠ ʥʘʿʛʦʣʝʤ ʜʝʣ ʦʪʧʘʺʘ ʥʘ ʚʠʜʦʪ R. prespensis 

ʩʦ 89,3%. C. Prespense ʙʝʰʝ ʟʘʩʪʘʧʝʥ ʩʦ 10,2%, ʜʦʜʝʢʘ ʦʜ ʦʩʪʘʥʘʪʠʪʝ ʚʠʜʦʚʠ, A. Belvica ʙʝʰʝ 

ʟʘʩʪʘʧʝʥ ʩʦ ʜʚʝ ʝʜʠʥʢʠ, ʘ B.prespensis ʠ C.carpio ʩʦ ʧʦ ʝʜʥʘ ʝʜʠʥʢʘ (ʉʣʠʢʘ 1). 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ʉʣʠʢʘ 1. ɺʠʜʦʚʘ ʟʘʩʪʘʧʝʥʦʩʪ  

ͺ͙͙͊ͣ͊͊͡͞͡ ͙ͭͤͫͦ͟ ͙͔͙ͣ ͔ͣ ͍͊ͭͦͻͭͦͤ ͍͙͒͊ͦ͡ͻͭͦͤ ͍͙͒

Cyprindae Barbus prespensis ˽͔ͪͫͨ͊ͤͫ͊͟ ͔ͣͪͤ͊+

Alburnus belvica ˽͔ͪͫͨ͊ͤͫ͊͟ ͨ͊͡΄͙ͼ͊+

Chondrostoma prespensis˽ ͔͙ͪͫͨ͊ͤͫ͟ ͫͦ͋ͯͫͭ͟+

Rutilus prespensis ˽͔͙ͪͫͨ͊ͤͫ͟ ͎͔ͪͯͤͼ+

Cyprinus carpio ˴ͪ͊ͨ +

ʊʘʙʝʣʘ 1. ʂʦʣʝʢʮʠʦʥʠʨʘʥʠ ʚʠʜʦʚʠ ʨʠʙʠ 



 

ɼʦʤʠʥʘʮʠʿʘʪʘ ʥʘ ʧʦʧʫʣʘʮʠʿʘʪʘ ʥʘ R.prespensis ʙʝʰʝ ʟʘʙʝʣʝʞʘʥʘ ʚʦ ʫʣʦʚʦʪ ʦʜ ʩʠʪʝ 

ʣʦʢʘʣʠʪʝʪʠ. ʀʜʝʥʪʠʯʥʘ ʩʦʩʪʦʿʙʘ ʙʝʰʝ ʟʘʙʝʣʝʞʘʥʘ ʠ ʧʨʠ ʧʨʝʪʭʦʜʥʠ ʢʦʣʝʢʮʠʦʥʠʨʘˁʘ ʥʘ 

ʇʨʝʩʧʘʥʩʢʦ ʝʟʝʨʦ ʚʦ ʤʝʩʝʮ ɸʧʨʠʣ ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʠʜʝʥʪʠʯʝʥ ʨʠʙʦʣʦʚʝʥ ʘʣʘʪ, ʠ ʥʘ ʜʨʫʛʠ 

ʣʦʢʘʣʠʪʝʪʠ. ʄʦʞʥʦ ʦʙʿʘʩʥʫʚʘˁʝ ʤʦʞʝ ʜʘ ʙʠʜʝ ʟʛʦʣʝʤʝʥʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʧʨʝʩʧʘʥʩʢʠʦʪ ʛʨʫʥʝʮ 

ʚʦ ʦʚʦʿ ʧʝʨʠʦʜ, ʥʘʿʚʝʨʦʿʘʪʥʦ ʚʦ ʚʠʜ ʥʘ ʤʠʛʨʘʮʠʿʘ ʢʦʥ ʧʣʦʜʠʰʪʘʪʘ ʩʦ ʮʝʣ ʛʨʫʧʠʨʘˁʝ, ʟʘ 

ʨʝʧʨʦʜʫʢʪʠʚʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʢʦʿʘ ʩʣʝʜʠ ʚʦ ʥʘʨʝʜʥʠʦʪ ʧʝʨʠʦʜ. ɺʦ ʟʘʚʠʩʥʦʩʪ ʦʜʪʝʤʧʝʨʘʪʫʨʘʪʘ 

ʥʘ ʚʦʜʘʪʘ ʧʨʝʩʧʘʥʩʢʠʦʪ ʛʨʫʥʝʮ ʩʝ ʤʨʝʩʪʠ ʚʦ ʧʝʨʠʦʜʦʪ ʄʘʿ-ɱʫʥʠ. 

 

  

 

 

 

 

 

 

 

 

 

  

 

 

 

 

ʇʦʣʦʚʠʦʪ ʩʦʦʜʥʦʩʪ ʢʘʿ  R.prespensis ʧʦʢʘʞʘ ʥʘʿʛʦʣʝʤ ʙʨʦʿ ʥʘ ʞʝʥʩʢʠ ʝʜʠʥʢʠ ʚʦ 

ʫʣʦʚʦʪ ʚʦ ʦʜʥʦʩ ʥʘ ʤʘʰʢʠʪʝ ʝʜʠʥʢʠ (ʉʣʠʢʘ 2). ʐʪʦ ʩʝ ʦʜʥʝʩʫʚʘ ʜʦ C. prespense, ʟʘʙʝʣʝʞʘʥʘ 

ʝ ʜʦʤʠʥʘʥʪʘ ʙʨʦʿʢʘ ʥʘ ʤʘʰʢʠʪʝ ʝʜʠʥʢʠ ʚʦ ʫʣʦʚʦʪ. ʇʦʣʦʚʠʦʪ ʩʦʦʜʥʦʩ ʚʦ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠʪʝ 

ʧʦʧʫʣʘʮʠʠ ʥʘ ʦʚʠʝ ʚʠʜʦʚʠ ʤʦʞʝ ʜʘ  ʧʨʝʪʩʪʘʚʫʚʘ ʚʠʜʦʚʘ ʦʜʣʠʢʘ. ʉʢʦʨʦ ʩʠʪʝ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠ 

ʝʜʠʥʢʠ ʠʤʘʘ ʦʬʦʨʤʝʥʠ ʛʦʥʘʜʠ, ʩʦ ʰʪʦ ʧʦʣʦʚʘʪʘ ʜʝʪʝʨʤʠʥʘʮʠʿʘ ʙʝʰʝ ʦʣʝʩʥʝʪʘ, ʦʩʚʝʥ ʢʘʿ 

ʤʘʣ ʙʨʦʿ ʥʘ ʝʜʠʥʢʠ ʦʜ ʚʠʜʦʚʠʪʝ R.prespensis (ʪʝʣʝʩʥʘʪʘ ʧʨʘʟʥʠʥʘ ʙʝʰʝ ʠʟʧʦʣʥʝʪʘ ʩʦ 

ʧʘʨʘʟʠʪʠ - ʧʘʥʪʣʠʯʘʨʠ, ʠ ʛʦʜʘʥʠʪʝ ʥʝ ʙʝʘ ʧʨʝʧʦʟʥʘʪʣʠʚʠ) ʠ C. Prespense (ʥʝʨʘʟʚʠʝʥʠ ʛʦʥʘʜʠ, 

ʦʚʦʿ ʚʠʜ ʨʠʙʘ ʩʪʘʥʫʚʘ ʧʦʣʦʚʦ ʟʨʝʣ ʧʦ ʚʪʦʨʘʪʘ ʛʦʜʠʥʘ) ʧʦʣʦʪ ʥʝ ʙʝʰʝ ʦʜʨʝʜʝʥ. 

  

 

 

ʉʣʠʢʘ 2. ʇʦʣʦʚ ʩʦʦʜʥʦʩ ʥʘ ʫʣʦʚʝʥʠʪʝ ʝʜʠʥʢʠ ʦʜ ʧʨʝʩʧʘʥʩʢʠ ʛʨʫʥʝʮ ʠ 

ʧʨʝʩʧʘʥʩʢʠ ʩʢʦʙʫʩʪ 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʆʜ ʚʨʝʜʥʦʩʪʠʪʝ ʟʘ ʜʦʣʞʠʥʘ ʙʝʘ ʦʜʨʝʜʝʥʠ ʜʦʣʞʠʥʩʢʠʪʝ ʢʣʘʩʠ ʥʘ ʝʜʠʥʢʠ ʦʜ 

ʢʦʣʝʢʮʠʦʥʠʨʘʥʠʪʝ ʚʠʜʦʚʠ. ʅʘʿʛʦʣʝʤ ʙʨʦʿ ʦʜ ʫʣʦʚʝʥʠʪʝ ʝʜʠʥʢʠ ʦʜ R.prespensis ʙʝʘ ʚʦ 

ʢʣʘʩʘʪʘ ʦʜ 16 cm, ʜʦʜʝʢʘ ʦʜ ʚʠʜʦʪ C. prespense ʚʦ ʢʣʘʩʘʪʘ ʦʜ 20 cm (ʉʣʠʢʘ 3 ʠ 4). 

ɼʦʣʞʠʥʩʢʠʪʝ ʢʣʘʩʠ ʩʝ ʦʜʨʘʟ ʥʘ ʩʝʣʝʢʪʠʚʥʦʩʪʘ ʥʘ ʨʠʙʦʣʦʚʥʠʦʪ ʘʣʘʪ. 

ʆʜ ʚʨʝʜʥʦʩʪʠʪʝ ʟʘ ʜʦʣʞʠʥʘ ʠ ʪʝʞʠʥʘ ʥʘ ʝʜʠʥʢʠʪʝ ʙʝʰʝ ʧʨʝʩʤʝʪʘʥ ʬʘʢʪʦʨʦʪ ʥʘ 

ʢʦʥʜʠʮʠʿʘ ʧʦ ʌʫʣʪʦʥ, ʠ ʚʨʝʜʥʦʩʪʠʪʝ ʟʘ ʠʩʪʠʦʪ ʢʘʿ ʫʣʦʚʝʥʠʪʝ ʚʠʜʦʚʠ ʩʝ ʧʨʠʢʘʞʘʥʠ ʥʘ ʊʘʙʝʣʘ 

2.  

ʉʣʠʢʘ 3. ɼʦʣʞʠʥʩʢʠ ʢʣʘʩʠ ʥʘ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠʪʝ ʝʜʠʥʢʠ ʦʜ R.ohridanus 

ʉʣʠʢʘ 4. ɼʦʣʞʠʥʩʢʠ ʢʣʘʩʠ ʥʘ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠʪʝ ʝʜʠʥʢʠ ʦʜ C.prespense 



ʊʘʙʝʣʘ 2 ʌʘʢʪʦʨʦʪ ʥʘ ʢʦʥʜʠʮʠʿʘ ʠ ʚʠʜ ʥʘ ʨʘʩʪ ʥʘ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠʪʝ ʚʠʜʦʚʠ 

 

 ɼʦʣʞʠʥʩʢʦ-ʪʝʞʠʥʩʢʠʪʝ ʦʜʥʦʩʠ ʙʝʘ ʦʜʨʝʜʫʚʘʥʠ ʩʘʤʦ ʟʘ R.prespensis ʠ C. prespense 

ʧʦʨʘʜʠ ʤʘʣʠʦʪ ʙʨʦʿ ʥʘ ʝʜʠʥʢʠʪʝ ʦʜ ʜʨʫʛʠʪʝ ʚʠʜʦʚʠ. ʈʝʛʨʝʩʠʦʥʘʪʘ ʘʥʘʣʠʟʘ ʟʘ ʜʦʣʞʠʥʩʢʦ-

ʪʝʞʠʥʩʢʠʪʝ ʦʜʥʦʩʠ ʧʦʢʘʞʘ ʜʝʢʘ ʧʘʨʘʤʝʪʘʨʦʪ b ʟʘ ʠʩʧʠʪʫʚʘʥʠʪʝ ʝʜʠʥʢʠ ʝ ʚʦ ʛʨʘʥʠʮʠʪʝ ʟʘ 

ʚʨʝʜʥʦʩʪʠʪʝ ʟʘ ʢʦʩʢʝʥʠ ʨʠʙʠ (2,5 < b < 3,5)(Froese, 2006). Kaj R.prespensis ʙʝʰʝ ʟʘʙʝʣʝʞʘʥ 

ʥʝʛʘʪʠʚʝʥ ʘʣʦʤʝʪʨʠʩʢʠ ʨʘʩʪ (b<3, p<0,05), ʦʜʥʦʩʥʦ ʨʠʙʠʪʝ ʨʘʩʪʘʪ ʧʦʙʨʟʦ ʚʦ ʜʦʣʞʠʥʘ 

ʦʪʢʦʣʢʫ ʚʦ ʪʝʞʠʥʘ (ʚʦʣʫʤʝʥ). ʇʨʠ ʦʚʦʿ ʩʣʫʯʘʿ ʧʦʛʦʣʝʤʠʪʝ ʝʜʠʥʢʠ ʠʤʘʘʪ ʧʦ ʠʟʜʦʣʞʝʥʘ 

ʪʝʣʝʩʥʘ ʬʦʨʤʘ, ʠʣʠ ʧʦʤʘʣʠʪʝ ʝʜʠʥʢʠ ʩʝ ʚʦ ʧʦʜʦʙʨʘ ʥʫʪʨʠʮʠʩʢʘ ʢʦʥʜʠʮʠʿʘ (Froese, 2006). 

ʉʧʨʦʪʠʚʥʘ ʩʦʩʪʦʿʙʘ ʙʝʰʝ ʟʘʙʝʣʝʞʘʥʘ ʢʘʿ C. prespense ʧʨʠ ʰʪʦ b>3 (p<0,05), ʰʪʦ ʫʢʘʞʫʚʘ ʥʘ 

ʧʦʟʠʪʠʚʝʥ ʘʣʦʤʝʪʨʠʩʢʠ ʨʘʩʪ, ʦʜʥʦʩʥʦ ʨʠʙʠʪʝ ʨʘʩʪʘʪ  ʚʦ ʪʝʞʠʥʘ (ʠ ʚʦʣʫʤʝʥ) ʧʦʙʨʟʦ ʦʪʢʦʣʢʫ 

ʰʪʦ ʝ ʧʦʪʨʝʙʥʦ ʟʘ ʦʜʨʞʫʚʘˁʝ ʥʘ ʢʦʥʩʪʘʥʪʥʠ ʪʝʣʝʩʥʠ ʧʨʦʧʦʨʮʠʠ (Ricker, 1979). ʆʚʠʝ 

ʨʝʟʫʣʪʘʪʠ ʩʝ ʨʘʟʣʠʢʫʚʘʘʪ ʦʜ ʨʝʟʫʣʪʘʪʠʪʝ ʜʦʙʠʝʥʠ ʧʨʠ ʧʨʝʪʭʦʜʥʦʪʦ ʢʦʣʝʢʮʠʦʥʠʨʘˁʝ ʚʦ 

ɸʧʨʠʣ 2021 ʛʦʜʠʥʘ, ʧʨʠ ʰʪʦ ʟʘ ʦʚʠʝ ʜʚʘ ʚʠʜʘ ʨʠʙʠ ʙʝʰʝ ʟʘʙʝʣʝʞʘʥ ʠʟʦʤʝʪʨʠʩʢʠ ʨʘʩʪ (b=3). 

ʈʘʟʣʠʢʠ ʚʦ ʜʦʣʞʠʥʩʢʦ-ʪʝʞʠʥʩʢʠʪʝ ʦʜʥʦʩʠ ʢʘʿ ʨʠʙʠ ʦʜ ʠʩʪ ʚʠʜ ʤʦʞʝ ʜʘ ʙʠʜʘʪ ʦʜ ʧʦʚʝ˃ʝ 

ʬʘʢʪʦʨʠ, ʤʝʺʫ ʢʦʠ ʙʨʦʿʦʪ ʥʘ ʘʥʘʣʠʟʠʨʘʥʘʪʘ ʛʨʫʧʘ, ʜʦʣʞʠʥʩʢʠʪʝ ʢʣʘʩʠ, ʚʦʟʨʘʩʪʘ, ʧʦʣʦʪ, 

ʟʨʝʣʦʩʪʘ ʥʘ ʛʦʥʘʜʠʪʝ, ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʠʩʭʨʘʥʘ, ʩʝʟʦʥʘʪʘ ʠ ʫʩʣʦʚʠʪʝ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ 

(Froese, 2006).Milosevic ʠ Talevski (2016) ʟʘʙʝʣʝʞʘʣʝ ʩʣʠʯʥʘ ʩʦʩʪʦʿʙʘ ʥʘ ʨʘʩʪ ʢʘʿ ʦʚʠʝ 

ʚʠʜʦʚʠ ʨʠʙʠ, ʥʦ ʥʘ ʧʦʤʘʣ ʙʨʦʿ ʠʩʧʠʪʫʚʘʥʠ ʝʜʠʥʢʠ ʠ ʥʝ ʝ ʥʘʚʝʜʝʥʘ ʪʦʯʥʘ ʩʝʟʦʥʘ ʥʘ 

ʢʦʣʝʢʮʠʦʥʠʨʘˁʝ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʞʘʘ ʢʦʥʩʪʘʥʪʥʦʩʪ ʚʦ ʚʠʜʦʚʘʪʘ ʢʦʤʧʦʟʠʮʠʿʘ ʥʘ ʫʣʦʚʦʪ ʩʦ ʧʨʝʪʭʦʜʥʠ 

ʠʩʪʨʘʞʫʚʘˁʘ ʚʦ ʤʝʩʝʮ ɸʧʨʠʣ. ɻʦʣʝʤʘʪʘ ʙʨʦʿʥʦʩʪ ʥʘ ʛʨʫʥʝʮʦʪ ʝ ʤʦʞʝʥ ʧʦʢʘʟʘʪʝʣ ʟʘ 

ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʘʢʪʠʚʥʦʩʪʘ ʥʘ ʦʚʦʿ ʚʠʜ, ʥʘʿʚʝʨʦʿʘʪʥʦ ʚʦ ʚʠʜ ʥʘ ʤʠʛʨʘʮʠʿʘ ʢʦʥ ʧʣʦʜʠʰʪʘʪʘ 

ʩʦ ʮʝʣ ʧʨʠʧʨʝʤʘ ʟʘ ʤʨʝʩʪ. ʇʨʠʯʠʥʘʪʘ ʟʘ ʦʪʩʫʩʪʚʦʪʦ ʥʘ ʜʨʫʛʠ ʚʠʜʦʚʠ ʨʠʙʠ ʦʩʚʝʥ 

ʢʦʣʝʢʮʠʦʥʠʨʘʥʠʪʝ ʧʨʠ ʦʚʘ ʪʝʨʝʥʩʢʦ ʠʩʪʨʘʞʫʚʘˁʝ, ʤʦʞʝ ʜʘ ʙʘʨʘ ʢʘʢʦ ʚʦ ʩʝʟʦʥʘʪʘ, ʪʘʢʘ ʠ ʚʦ 

ʚʠʜʦʪ ʠ ʩʝʣʝʢʪʠʚʥʦʩʪʘ ʥʘ ʨʠʙʦʣʦʚʥʠʦʪ ʘʣʘʪ. ʇʦʢʦʥʢʨʝʪʥʘ ʩʣʠʢʘ ʟʘ ʩʦʩʪʦʿʙʘʪʘ ʥʘ 

ʧʦʧʫʣʘʮʠʠʪʝ ˃ʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʪʩʪʘʚʠ ʧʦ ʧʦʚʝ˃ʝ ʛʦʜʠʰʥʦ ʘʥʘʣʠʟʠʨʘˁʝ ʥʘ ʠʩʪʠʪʝ. 

 ʐʪʦ ʩʝ ʦʜʥʝʩʫʚʘ ʜʦ ʘʧʣʠʮʠʨʘˁʝ ʥʘ ʦʜʨʝʜʙʠʪʝ ʠ ʤʝʪʦʜʠʪʝ ʧʨʝʪʩʪʘʚʝʥʠ ʩʦ 

ñʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʤʝʪʦʜʦʣʦʛʠʿʘʪʘ ʠ ʧʘʨʘʤʝʪʨʠʪʝ ʟʘ ʤʝʨʝˁʝ ʠ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʠ 

ʢʚʘʥʪʠʪʝʪʦʪ ʥʘ ʩʠʪʝ ʚʦʜʥʠ ʪʝʣʘ, ʦʩʚʝʥ ʚʦʜʥʠʪʝ ʪʝʣʘ ʥʘʤʝʥʝʪʠ ʟʘ ʢʦʥʩʫʤʠʨʘˁʝ ʦʜ ʩʪʨʘʥʘ ʥʘ 

ʯʦʚʝʢʦʪ ʠ ʟʦʥʠʪʝ ʟʘ ʢʘʧʝˁʝò (ʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈ.ʉ. ʄʘʢʝʜʦʥʠʿʘ ʙʨ.86 07.04.2022), ʟʘ 



ʤʦʥʠʪʦʨʥʠʛ ʥʘ ʝʟʝʨʘ ʠ ʘʢʫʤʫʣʘʮʠʠ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʨʠʙʠ, ʟʝʤʘʿ˃ʠ ʛʦ ʥʘʰʝʪʦ ʧʨʝʪʭʦʜʥʦ 

ʠʩʢʫʩʪʚʦ ʩʦ ʦʧʠʰʘʥʠʪʝ ʤʝʪʦʜʠ, ʟʘ ʮʝʣʦʩʥʦ ʠʤʧʣʝʤʝʥʪʠʨʘˁʝ ʥʘ ʠʩʪʠʪʝʧʦʪʨʝʙʥʘ ʝ ʥʘʙʘʚʢʘ 

ʥʘ ʩʦʦʜʚʝʪʥʠʪʝ ʤʨʝʞʠ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʜʠʪʝ ʦʧʠʰʘʥʠ ʚʦ ʧʨʘʚʠʣʥʠʢʦʪ ʢʘʢʦ ʠ ʜʦʚʦʣʥʦ 

ʬʠʥʘʥʩʠʩʢʠ ʩʨʝʜʩʪʚʘ ʩʦʦʜʚʝʪʥʠ ʥʘ ʦʙʝʤʦʪ ʠ ʦʨʛʘʥʠʟʘʮʠʿʘʪʘ ʥʘ ʨʘʙʦʪʘʪʘ ʢʘʢʦ ʪʝʨʝʥʩʢʘ ʪʘʢʘ 

ʠ ʣʘʙʦʨʘʪʦʨʠʩʢʘ. 

 ɿʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʩʪʦʧʘʥʩʢʠ ʚʘʞʥʠʪʝ ʚʠʜʦʚʠ ʨʠʙʠ ʧʦʪʨʝʙʥʘ ʝ ʧʦʠʥʪʝʥʟʠʚʥʘ 

ʢʦʤʫʥʠʢʘʮʠʿʘ ʩʦ ʢʦʥʮʝʩʠʦʥʝʨʦʪ ʟʘ ʩʪʦʧʘʥʩʢʠ ʨʠʙʦʣʦʚ ʥʘ ʇʨʝʩʧʘʥʩʢʦ ʝʟʝʨʦ. ʇʦʜʘʪʦʮʠʪʝ ʟʘ 

ʠʟʣʦʚ ʥʘ ʩʪʦʧʘʥʩʢʠ ʚʘʞʥʠʪʝ ʚʠʜʦʚʠ ʨʠʙʠ ʢʦʠ ʙʠ ʛʠ ʩʦʙʠʨʘʣ ʢʦʥʮʝʩʠʦʥʝʨʦʪ ʙʠ ʙʠʣʝ ʤʥʦʛʫ 

ʟʥʘʯʘʿʥʠ ʚʦ ʧʨʘʪʝˁʝ ʥʘ ʩʪʦʩʪʦʿʙʘʪʘ ʥʘ ʧʦʧʫʣʘʮʠʠʪʝ ʥʘ ʦʚʠʝ ʚʠʜʦʚʠ ʨʠʙʠ.  

 ʇʨʦʜʦʣʞʫʚʘˁʝʪʦ ʥʘ ʪʝʨʝʥʩʢʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ ʥʘ ʨʠʙʥʠʪʝ ʧʦʧʫʣʘʮʠʠ ʦʜ ʇʨʝʩʧʘʥʩʢʦ 

ʝʟʝʨʦ ʝ ʦʜ ʛʦʣʝʤʘ ʚʘʞʥʦʩʪ ʢʘʢʦ ʦʜ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ, ʪʘʢʘ ʠ ʦʜ ʩʪʦʧʘʥʩʢʠ ʘʩʧʝʢʪ. 

ʅʠʚʥʠʦʪ ʠʥʪʝʥʟʠʪʝʪ ʪʨʝʙʘ ʜʘ ʧʨʦʜʦʣʞʠ ʢʘʢʦ ʚʦ ʨʘʤʢʠʪʝ ʧʨʝʜʚʠʜʝʥʠ ʚʦ ʧʨʘʚʠʣʥʠʢʦʪ ʟʘ 

ʤʦʥʠʪʦʨʥʠʛ, ʥʦ ʠ ʥʘ ʧʦʜʦʣʛʠ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜʠ, ʩʦ ʦʛʣʝʜ ʥʘ ʛʦʣʝʤʠʪʝ ʧʨʠʪʠʩʦʮʠ, ʯʦʚʝʯʢʠ 

ʠ ʧʨʠʨʦʜʥʠ, ʩʦ ʢʦʠ ʩʝ ʩʦʦʯʫʚʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ʝʟʝʨʦ. 

 

    

 



   

 

 

 



   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Oddelenie za molekularna biologija  

ɼ-r Lidija Velkova -Jordanoska, nau~en sovetnik  

 

I Z V E [ T A J  

po proektot  

 

ʀɼɽʅʊʀʌʀʂʋɺɸɳɽ ʅɸ ɸʅʊʈʆʇʆɻɽʅʀʊɽ ʇʈʀʊʀʉʆʎʀ ɺʈɿ 

ʇʈɽʉʇɸʅʉʂʆʊʆ ɽɿɽʈʆ 

 

 

VOVED  

 

Za razlika od histopatolo{kite promeni, koi se pokazateli za dolgotrajna 

izlo`enost na ribite na nepovolnoto vlijanie na razni ksenobiotici vo vodenata 

sredina, enzimite na antioksidativniot sistem poka`uvaat skoro momentalni 

promeni vo krvta i vnatre{nite  organi. Oksidativniot stres pretstavuva 

disbalans pome|u sozdavaweto na ROS (reactive oxigen species) i kapacitetot na 

odbrambeniot mehanizam na antioksidativniot enzimski sistem na organizmot.  ROS 

(reactive oxigen species) se inducirani od supstancii kak o {to se metalni joni, 

pesticidi i jaglenovodorodni zagaduva~i. Zgolemenoto sozdavawe na ROS mo`e da 

predizvika oksidacija na proteini i lipidi vo organizmot, promeni vo genskata 

ekspresija i promeni vo kleto~niot red-ox status. Mahanizmot na antioksidativ na 

odbrana na organizmot kaj ribite vklu~uva enzimski sistem i antioksidansi so 

niska molekulska masa, sli~no kako kaj cica~ite, iako specifi~ni izoformi na 

enzimi kaj razli~ni vidovi ribi dosega ne se konstatirani.  

Zagaduvaweto na vodenite ekosistemi e gl aven pri~initel na oksidativen stres 

kaj ribite. Poznato e deka metabolizmot na ksenobioticite predizvikuva postojana 

produkcija na ROS (reactive oxigen species). Za neutralizacija na toksi~niot efekt na 

ROS kaj ribite, sli~no kako kaj cica~ite postoi dobr o razvien antioksidativen 

odbramben sistem. Ovoj sistem vklu~uva antioksidativni enzimi kako {to se 

superoksid dismutaza (SOD) i katalaza (CAT),  

Nivoto na antioksidativnite enzimi mo`e da bide koristeno kako indikator 

za antioksidativniot status na organi zmot i mo`e da pretstavuva biomarker za 

oksidativen stres.  

 

ISTRA@UVANI LOKALITETI  

1. Nakolec  

2. Ote{evo  

3. Kazan 

 



 
Lokalitet Nakolec  
 
 
KOLEKCIONIRAWE NA MATERIJAL  

 

Vo periodot april -dekemvri 2022 godina be{e kolekcioniran materijal za 

analiza so sezonska dinamika:  

- april -proletna proba,  

- juli -letna proba,  

- dekemvri -esenska proba. 

 

Bea izloveni vkupno 56 edinki ribi koi pripa|aa na slednite vidovi:  

 

- Skobust ( Chondrostoma prespense) 

- Grunec (Rutilus prespense) 

- Krap ( Cyprinus carpio) 

- Mrena  (Barbus prespensis) 

- Son~arka ( Lepomis gibosus) 

 

Od sekoja edinka be{e zemeno par~e crn drob i `abri koi bea ~uvani na led i 

zamrznati na -20 °S.  

Vo tek e postapka za nabavka na hemikalii, so koi }e bidat napraveni analizi na 

antioksidativnite enzimi.  
 

ANALIZA NA KOLEKCIONIRANIOT MATERIJAL VO MONITORING STANICATA 
VO STEWE  

 
 



 
 
 
 

 

 
 
 
 
 
 

 

 

 

 

 

 



ʇɸʈɸɿʀʊʀ ʅɸ ʈʀɹʀ ʆɼ ʇʈɽʉʇɸʅʉʂʆ ɽɿɽʈʆ 

 

ʀʟʨʘʙʦʪʠʣ: ɼ-ʨ ʉʪʦʿʤʠʨ ʉʪʦʿʘʥʦʩʢʠ, ʥʘʫʯʝʥ ʩʦʚʝʪʥʠʢ 

ʆʜʜʝʣʝʥʠʝ ʟʘ ʙʦʣʝʩʪʠ ʥʘ ʨʠʙʠ 

 

ʈʠʙʠʥʠʪʝ ʧʘʨʘʟʠʪʠ ʩʝ ʧʦʿʘʚʫʚʘʘʪ ʠʣʠ ʢʘʢʦ ʜʠʨʝʢʪʥʠ ʧʨʝʜʠʟʚʠʢʫʚʘʯʠ ʥʘ ʦʜʨʝʜʝʥʠ 

ʙʦʣʝʩʪʠ ʠʣʠ ʢʘʢʦ ʬʘʢʪʦʨʠ ʰʪʦ ʜʦʚʝʜʫʚʘʘʪ ʜʦ ʥʘʨʫʰʫʚʘˁʝ ʠʣʠ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʦʪʧʦʨʥʦʩʪʘ 

ʥʘ ʨʠʙʠʪʝ. ʆʜʨʝʜʝʥʠ ʚʠʜʦʚʠ ʧʘʨʘʟʠʪʠ ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʤʥʦʛʫ ʩʝʨʠʦʟʥʠ ʙʦʣʝʩʪʠ ʠ ʤʘʩʦʚʥʦ 

ʫʛʠʥʫʚʘˁʝ ʥʘ ʨʠʙʠʪʝ, ʦʩʦʙʝʥʦ ʢʘʿ ʤʣʘʜʠʪʝ ʠʥʜʠʚʠʜʫʠ. ɺʦ ʦʚʦʿ ʢʦʥʪʝʢʩʪ, ʦʩʦʙʝʥʦ ʝ ʚʘʞʝʥ 

ʬʘʢʪʦʪ ʜʝʢʘ ʨʠʙʠʪʝ ʤʦʞʘʪ ʜʘ ʩʝ ʧʦʿʘʚʘʪ ʢʘʢʦ ʥʦʩʠʪʝʣʠ ʠʣʠ ʧʨʝʦʜʥʠ ʜʦʤʘ˃ʠʥʠ ʥʘ ʦʜʨʝʜʝʥʠ 

ʚʠʜʦʚʠ ʧʘʨʘʟʠʪʠ ʢʦʠ ʛʦ ʥʘʧʘʺʘʘʪ ʯʦʚʝʢʦʪ.  

ʂʦʛʘ ʝ ʠʟʙʨʘʥ ʩʦʦʜʚʝʪʝʥ ʜʦʤʘ˃ʠʥ ʥʘ ʨʠʙʘ, ʘʥʘʣʠʟʘʪʘ ʥʘ ʥʝʛʦʚʠʪʝ ʧʘʨʘʟʠʪʠ ʥʫʜʠ 

ʢʦʨʠʩʥʘ, ʝʢʦʥʦʤʠʯʥʘ ʠ ʧʦʝʜʥʦʩʪʘʚʝʥʘ ʠʥʜʠʢʘʮʠʿʘ, ʪ.ʝ. ʩʣʝʜʝˁʝ ʟʘ ʟʜʨʘʚʿʝʪʦ ʥʘ ʞʠʚʦʪʥʘʪʘ 

ʩʨʝʜʠʥʘ. ɺʨʝʜʥʦʩʪʘ ʥʘ ʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʩʝ ʟʛʦʣʝʤʫʚʘ ʢʦʛʘ ʩʝ ʧʦʪʚʨʜʫʚʘ ʩʦ ʜʨʫʛʘ 

ʥʝʧʘʨʘʟʠʪʦʣʦʰʢʘ ʪʝʭʥʠʢʘ. ɸʥʘʣʠʟʘʪʘ ʥʘ ʧʘʨʘʟʠʪʠʪʝ ʥʝ ʝ ʥʫʞʥʦ ʝʜʥʦʩʪʘʚʥʘ ʟʘʪʦʘ ʰʪʦ ʥʝ 

ʩʠʪʝ ʜʦʤʘ˃ʠʥʠ ʩʣʫʞʘʪ ʢʘʢʦ ʜʦʙʨʠ ʤʦʜʝʣʠ ʠ ʟʘʪʦʘ ʰʪʦ ʙʨʦʿʦʪ ʥʘ ʧʘʨʘʟʠʪʠ, ʧʨʠʩʫʩʪʚʦʪʦ ʥʘ 

ʩʧʝʮʠʬʠʯʥʠ ʚʠʜʦʚʠ, ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʠʥʬʝʢʮʠʿʘ, ʞʠʚʦʪʥʠʦʪ ʮʠʢʣʫʩ, ʣʦʢʘʮʠʿʘʪʘ ʢʘʿ 

ʜʦʤʘ˃ʠʥʠʪʝ ʠ ʦʜʛʦʚʦʨʦʪ ʥʘ ʜʦʤʘ˃ʠʥʦʪ ʟʘ ʩʝʢʦʿ ʚʠʜ ʧʘʨʘʟʠʪ ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ ʘʥʘʣʠʟʠʨʘʥʠ 

ʠʥʜʠʚʠʜʫʘʣʥʦ ʚʦ ʧʨʦʮʝʥʢʘʪʘ. ʀʩʪʦ ʪʘʢʘ, ʨʘʟʣʠʯʥʠ ʘʥʪʨʦʧʦʛʝʥʠ ʟʘʛʘʜʫʚʘʯʠ ʜʝʿʩʪʚʫʚʘʘʪ ʥʘ 

ʧʦʩʝʙʝʥ ʥʘʯʠʥ ʚʦ ʦʜʥʦʩ ʥʘ ʜʦʤʘ˃ʠʥʠʪʝ, ʧʘʨʘʟʠʪʠʪʝ, ʠʪʥ. ɺʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʚʠʜʦʪ ʥʘ ʧʘʨʘʟʠʪʦʪ 

ʠ ʚʨʝʤʝʪʦ ʠʟʙʨʘʥʦ ʟʘ ʩʦʙʠʨʘˁʝ / ʠʩʧʠʪʫʚʘˁʝ, ʧʨʦʮʝʥʢʘʪʘ ʤʦʞʝ ʜʘ ʫʢʘʞʝ ʥʘ ʟʜʨʘʚʘ ʠʣʠ 

ʥʝʟʜʨʘʚʘ ʦʢʦʣʠʥʘ, ʠʩʪʦ ʪʘʢʘ, ʭʨʦʥʠʯʥʘ ʠʣʠ ʘʢʫʪʥʘ ʩʦʩʪʦʿʙʘ ʥʘ ʟʜʨʘʚʿʝʪʦ ʥʘ ʞʠʚʦʪʥʘʪʘ 

ʩʨʝʜʠʥʘ.  

ʈʠʙʠʪʝ ʩʝ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠ ʠ ʩʝ ʧʦʜʣʦʞʝʥʠ ʥʘ ʨʫʪʠʥʩʢʠ ʤʝʪʦʜʠ ʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ, 

ʜʠʩʝʢʮʠʿʘ ʠ ʥʘʙˀʫʜʫʚʘˁʝ. ʀʩʯʠʩʪʝʥʠʪʝ ʧʘʨʘʟʠʪʠ ʩʝ ʦʜʜʝʣʫʚʘʘʪ ʠ ʩʝ ʩʪʘʚʘʘʪ ʚʦ ʦʜʨʝʜʝʥʠ 

ʬʠʢʩʘʪʦʨʠ, ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʦʜʨʝʜʫʚʘˁʝ ʩʦ ʫʪʚʨʜʝʥʠ ʪʝʭʥʠʢʠ ʥʘ ʙʦʝˁʝ ʠ ʨʘʩʯʠʩʪʫʚʘˁʝ. ʉʦ 

ʮʝʣ ʜʘ ʩʝ ʦʜʨʝʜʘʪ ʚʠʜʦʚʠʪʝ ʥʘ ʧʘʨʘʟʠʪʠ, ʩʝ ʢʦʨʠʩʪʝʘ ʢʣʫʯʝʚʠʪʝ ʥʘ Bauer (1985, 1987) ʠ Lom 

ʠ Dykova (1992). ʊʘʢʩʦʥʦʤʠʿʘʪʘ ʥʘ ʧʨʦʥʘʿʜʝʥʠʪʝ ʧʘʨʘʟʠʪʠ ʝ ʩʧʦʨʝʜ: Lom ʠ Dykova (1992); 

Fauna Europea (2010) ʠ World Register of Marine Species (2011).  

ɿʘ ʚʨʝʤʝ ʥʘ ʧʘʨʘʟʠʪʦʣʦʰʢʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ ʥʘ ʮʠʧʨʠʥʠʜʥʠʪʝ ʨʠʙʠ ʦʜ ʇʨʝʩʧʘʥʩʢʦʪʦ 

ɽʟʝʨʦ, ʦʜ ʚʢʫʧʥʦ 81 ʠʩʧʠʪʘʥʠ ʧʨʠʤʝʨʦʮʠ ʨʠʙʘ, ʧʨʦʥʘʿʜʝʥʠ ʩʝ ʧʘʨʘʟʠʪʠ ʢʘʿ 66 ʨʠʙʠ (81,48%).  

ɺʦʩʧʦʩʪʘʚʝʥʦ ʝ ʧʨʠʩʫʩʪʚʦ ʥʘ 27 ʚʠʜʦʚʠ ʧʘʨʘʟʠʪʠ, ʠ ʪʦʘ: 3  ʚʠʜʦʚʠ ʧʨʠʧʘʺʘʘʪ ʥʘ 

Protozoa: Trichodina sp. (ʢʘʿ ʩʢʦʙʫʩʪ), Myxobolus sp. (ʩʢʦʙʫʩʪ) ʠ Ichthyophthyrius multifilis; 11 

ʚʠʜʦʚʠ ʧʨʠʧʘʺʘʘʪ ʥʘ Monogenea: Gyrodactylus sp. (ʩʢʦʙʫʩʪ), Gyrodactylus sp. (ʤʨʝʥʘ), 

Dactylogyrus dyki, D. elegantis, D. erhardovae, D. extensus, D. sphyrna, D, vastator, D. vistulae, 

Diplozoon sp. (ʢʨʘʧ) ʠ Parʘdiplozoon zeller; 3 ʚʠʜʦʚʠ ʧʨʠʧʘʺʘʘʪ ʥʘ Digenea: 

Parasymphylodora markewitschi, Diplostomum spathaceum (ʣʘʨʚʘ) ʠ Tylodelphis clavata 

(ʣʘʨʚʘ); 3 ʚʠʜʦʚʠ ʧʨʠʧʘʺʘʘʪ ʥʘ Cestoda: Caryophyllaeus fimbriceps, Ligula intestinalis (ʣʘʨʚʘ) 

ʠ Cestoda gen. sp. (ʢʘʿ ʛʨʫʥʝʮ); 1 ʚʠʜ ʧʨʠʧʘʺʘ ʥʘ Nematoda: Raphidascaris acus (ʣʘʨʚʘ); 5 

ʚʠʜʦʚʠ ʧʨʠʧʘʺʘʘʪ ʥʘ Arthropoda: Argulus foliaceus, Ergasilus sp. (ʤʨʝʥʘ), Ergasilus sp. (ʢʣʝʥ), 



Ergasilus sp. (ʩʢʦʙʫʩʪ) ʠ Ergasilus sieboldi ʠ ʧʨʦʥʘʿʜʝʥ ʝ 1 ʚʠʜ ʣʘʨʚʠ ʥʘ ʤʝʢʦʪʝʣʠ - ʛʣʦʭʠʜʠʠ 

ʥʘ Anodonta cygnea (ʊʘʙʝʣʘ 1).  

ʀʩʧʠʪʘʥʠ ʩʝ ʰʝʩʪ ʚʠʜʦʚʠ ʨʠʙʠ, ʧʨʠ ʰʪʦ ʟʘʨʘʟʘ ʝ ʫʪʚʨʜʝʥʘ ʢʘʿ ʩʣʝʜʥʠʚʝ ʚʠʜʦʚʠ ʨʠʙʠ: 

Chondrostoma prespense, Cyprinus carpio, Rutilus prespensis, Alburnus belvica, Barbus 

prespensis. ʂʘʿ Carassius gibelio ʥʝ ʩʝ ʧʨʦʥʘʿʜʝʥʠ ʧʘʨʘʟʠʪʠ (ʊʘʙʝʣʘ 1).  

ʇʨʝʩʧʘʥʩʢʠ ʩʢʦʙʫʩʪ (Chondrostoma prespense) - ʦʜ 36 ʠʩʧʠʪʘʥʠ ʨʠʙʠ ʙʠʣʝ ʟʘʬʘʪʝʥʠ 30 

ʠʣʠ 83,33%. Dactylogyrus elegantis ʝ ʥʘʿʯʝʩʪ ʧʘʨʘʟʠʪ - ʫʪʚʨʜʝʥ ʝ ʢʘʿ 50,0% ʦʜ ʠʩʧʠʪʘʥʠʪʝ 

ʨʠʙʠ, ʜʦʜʝʢʘ ʥʘʿʚʠʩʦʢ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʠʥʬʝʩʪʘʮʠʿʘ ʝ ʟʘʙʝʣʝʞʘʥ ʩʦ Diplostomum spathaceum 

(ʣʘʨʚʘ) (50,0) (ʊʘʙʝʣʘ 1).  

ʇʨʝʩʧʘʥʩʢʠ ʛʨʫʥʝʮ (Rutilus prespensis) - ʠʩʧʠʪʘʥʠ ʩʝ 28 ʨʠʙʠ, ʦʜ ʢʦʠ ʠʥʬʠʮʠʨʘʥʠ ʙʠʣʝ 

25 ʠʣʠ 89,29%. ɻʣʦʭʠʜʠʠʪʝ ʥʘ Anodonta cygnea ʩʝ ʥʘʿʯʝʩʪʠ ʧʘʨʘʟʠʪʠ - ʫʪʚʨʜʝʥʠ ʩʝ ʢʘʿ 50,0% 

ʦʜ ʠʩʧʠʪʘʥʠʪʝ ʨʠʙʠ, ʜʦʜʝʢʘ ʥʘʿʚʠʩʦʢ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʠʥʬʝʩʪʘʮʠʿʘ ʝ ʟʘʙʝʣʝʞʘʥ ʩʦ Ergasilus 

sieboldi (26,75) (ʊʘʙʝʣʘ 1).  

ʇʨʝʩʧʘʥʩʢʠ ʢʣʝʥ (Squalius prespensis) ï ʠʩʧʠʪʘʥʠ ʩʝ 2 ʧʨʠʤʝʨʦʮʠ, ʢʦʠ ʩʝ ʠʥʬʠʮʠʨʘʥʠ 

ʩʦ Ichthyophthyrius multifilis ʠ Ergasilus sp. (ʊʘʙʝʣʘ 1).  

ʂʨʘʧ (Cyprinus carpio) - 4 ʦʜ 6 ʠʩʧʠʪʘʥʠ ʨʠʙʠ ʙʠʣʝ ʥʘʧʘʜʥʘʪʠ 3, ʪ.ʝ. 50,0%. 

Dactylogyrus vastator ʝ ʥʘʿʯʝʩʪ ʠ ʫʪʚʨʜʝʥ ʢʘʿ ʩʠʪʝ ʠʥʬʠʮʠʨʘʥʠ ʢʨʘʧʦʚʠ, ʘ ʠ ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ 

ʠʥʬʝʩʪʘʮʠʿʘ ʝ ʥʘʿʚʠʩʦʢ ʩʦ ʪʦʿ ʧʘʨʘʟʠʪ (3,0) (ʊʘʙʝʣʘ 1).  

ʇʨʝʩʧʘʥʩʢʘ ʤʨʝʥʘ (Barbus prespensis) - ʦʜ 7 ʠʩʧʠʪʘʥʠ ʨʠʙʠ ʙʠʣʝ ʟʘʬʘʪʝʥʠ 6 ʠʣʠ 

85,71%. Gyrodactylus sp.ʠ Parʘdiplozoon zeller ʩʝ ʥʘʿʯʝʩʪʠ ʧʘʨʘʟʠʪʠ - ʫʪʚʨʜʝʥʠ ʢʘʿ ʧʦ 42,86% 

ʦʜ ʠʩʧʠʪʘʥʠʪʝ ʨʠʙʠ, ʜʦʜʝʢʘ ʥʘʿʚʠʩʦʢ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʠʥʬʝʩʪʘʮʠʿʘ ʝ ʟʘʙʝʣʝʞʘʥ ʩʦ 

Dactylogyrus dyki ʠ Ergasilus sp. (8,50) (ʊʘʙʝʣʘ 1).  

ʂʘʨʘʩ (Carassius gibelio) - ʠʩʧʠʪʘʥʠ ʩʝ 2 ʧʨʠʤʝʨʦʮʠ, ʢʘʿ ʢʦʠ ʥʝ ʩʝ ʥʘʿʜʝʥʠ ʧʘʨʘʟʠʪʠ 

(ʊʘʙʝʣʘ 1).  

ɺʠʜʦʚʠ ʨʠʙʠ ʩʦ ʥʘʿʛʦʣʝʤʘ ʧʨʝʚʘʣʝʥʮʘ ʥʘ ʠʥʬʝʩʪʘʮʠʿʘ ʩʝ Squalius prespensis (100%) ʠ 

Rutilus prespensis (89,29%), ʘ ʥʘʿʯʝʩʪ ʧʘʨʘʟʠʪ ʩʝ ʛʣʦʭʠʜʠʠʪʝ ʥʘ Anodonta cygnea, ʢʦʠ ʩʝ 

ʥʘʿʜʝʥʠ ʢʘʿ 37,88% ʦʜ ʠʥʬʠʮʠʨʘʥʠʪʝ ʨʠʙʠ.  

ʅʘʿʚʠʩʦʢ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʠʥʬʝʩʪʘʮʠʿʘ ʝ ʧʦʚʨʟʘʥ ʩʦ Diplostomum spathaceum (ʣʘʨʚʘ) 

(19,12) (ʊʘʙʝʣʘ 1).   

ɺʢʫʧʥʦ, ʚʠʜʦʚʠ ʨʠʙʠ ʩʦ ʥʘʿʛʦʣʝʤ ʙʨʦʿ ʚʠʜʦʚʠ ʧʘʨʘʟʠʪʠ ʩʝ Chondrostoma prespense ʠ 

Rutilus prespensis (ʧʦ 11) (ʊʘʙʝʣʘ 1).  

ʇʘʪʦʣʦʰʢʦʪʦ ʟʥʘʯʝˁʝ ʝ ʧʦʚʨʟʘʥʦ ʩʦ ʩʣʝʜʥʠʚʝ ʚʠʜʦʚʠ ʧʘʨʘʟʠʪʠ: Gyrodactylus sp., 

Dactylogyrus extensus, D, vastator, Parʘdiplozoon zeller, Diplostomum spathaceum (ʣʘʨʚʘ), 

Tylodelphis clavata (ʣʘʨʚʘ), Ligula intestinalis (ʣʘʨʚʘ), Caryophyllaeus fimbriceps, 

Raphidascaris acus (ʣʘʨʚʘ) ʠ Ergasilus sp.  

 

  



ʊʘʙʝʣʘ 1. ʇʘʨʘʟʠʪʦʬʘʫʥʘ ʥʘ ʨʠʙʠʪʝ ʦʜ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ. 

ɺʠʜ ʨʠʙʘ ɺʠʜ ʧʘʨʘʟʠʪ ɻʦʜʠʰʥʦ 

ʚʨʝʤʝ 
ɽʢʩʪʝʥʟʠʪʝʪ ʥʘ ʠʥʬʝʩʪʘʮʠʿʘ ʀʥʪʝʥʟʠʪʝʪ 

ʥʘ 

ʠʥʬʝʩʪʘʮʠʿʘ 

   ɹʨʦʿ ʥʘ 

ʧʨʝʛʣʝʜʘʥʠ 

ʨʠʙʠ 

%  ʥʘ 

ʠʥʬʝʩʪʠʨʘʥʠ ʨʠʙʠ 
 

Chondrostoma 

prespense 
Trichodina sp. ʧʨʦʣʝʪ 36 2,78 2,0 

 Myxobolus sp. ʧʨʦʣʝʪ, 

ʝʩʝʥ 
50,0 23,66 

 Gyrodactylus sp. ʧʨʦʣʝʪ 8,33 1,33 

 Dactylogyrus 

elegantis 
ʧʨʦʣʝʪ, 

ʣʝʪʦ, ʝʩʝʥ 
50,0 5,0 

 Dactylogyrus 

vistulae 
ʧʨʦʣʝʪ, 

ʣʝʪʦ 
25,0 1,78 

 

 Parʘdiplozoon zeller ʧʨʦʣʝʪ, 
ʣʝʪʦ, ʝʩʝʥ 

22,22 

 
1,50 

 Diplostomum 

spathaceum 
ʣʝʪʦ 5,56 

 
50,0 

 

 Tylodelphis clavata ʧʨʦʣʝʪ 16,67 7,0 

 

 Raphidascaris acus ʧʨʦʣʝʪ, 

ʣʝʪʦ 
5,56 

 
1,0 

 

 Ergasilus sp. ʝʩʝʥ 2,78 1,0 

 ʛʣʦʭʠʜʠʠ ʥʘ 

Anodonta cygnea 
ʧʨʦʣʝʪ, 

ʣʝʪʦ, ʝʩʝʥ 
30,56 20,45 

 
ɺʢʫʧʥʦ Chondrostoma prespense 36 83,33 9,49 
Rutilus 

prespensis 
Gyrodactylus sp. ʧʨʦʣʝʪ 28 3,57 

 
1,0 

 

 Dactylogyrus 

sphyrna 
ʧʨʦʣʝʪ, 

ʣʝʪʦ 
 39,29 

 
6,36 

 

 Dactylogyrus 

erhardovae 
ʧʨʦʣʝʪ, 

ʣʝʪʦ 
 21,43 

 
3,0 

 

 Parʘdiplozoon zeller ʧʨʦʣʝʪ, 
ʣʝʪʦ, ʝʩʝʥ 

 10,71 

 
5,67 

 Diplostomum 

spathaceum 
ʧʨʦʣʝʪ, 

ʣʝʪʦ, ʝʩʝʥ 
 21,43 

 
8,83 

 

 Tylodelphis clavata ʧʨʦʣʝʪ, 

ʝʩʝʥ 
 39,29 

 
11,36 

 

 Cestoda gen. sp. ʣʝʪʦ  3,57 1,0 

 Ligula intestinalis ʣʝʪʦ  3,57 1,o 

 Raphidascaris acus ʧʨʦʣʝʪ, 

ʣʝʪʦ 
 10,71 

 
1,33 

 

 Ergasilus sieboldi ʧʨʦʣʝʪ, 

ʣʝʪʦ, ʝʩʝʥ 
 14,29 26,75 

 ʛʣʦʭʠʜʠʠ ʥʘ 

Anodonta cygnea 
ʧʨʦʣʝʪ, 

ʣʝʪʦ, ʝʩʝʥ 
 50,0 

 
3,21 

ɺʢʫʧʥʦ Rutilus prespensis 28 89,29 7,23 
Squalius 

prespensis 
Ichthyophthyrius 

multifilis 
ʣʝʪʦ 2 50,0 2,0 

 Ergasilus sp. ʣʝʪʦ 50,0 2,0 



ɺʢʫʧʥʦ Squalius prespensis 2 100 2,0 
Cyprinus carpio Dactylogyrus 

extensus 
ʣʝʪʦ 6 33,33 

 
1,0 

 D, vastator ʣʝʪʦ 50,0 3,0 

 Diplozoon sp. ʣʝʪʦ 33,33 1,0 

 Caryophyllaeus 

fimbriceps 
ʣʝʪʦ 16,67 

 
1,0 

ɺʢʫʧʥʦ Cyprinus carpio 6 50,0 1,75 
Barbus 

prespensis 
Gyrodactylus sp. ʣʝʪʦ 7 42,86 

 
2.67 

 Dactylogyrus dyki ʣʝʪʦ 28,57 

 
8.50 

 Parʘdiplozoon zeller ʣʝʪʦ 42,86 

 
3.67 

 Parasymphylodora 

markewitschi 
ʣʝʪʦ 28,57 

 
4.50 

 Raphidascaris acus ʣʝʪʦ 14,29 2.0 

 Ergasilus sp. ʣʝʪʦ 28,57 8.50 

 Argulus foliaceus ʣʝʪʦ 14,29 1.0 

ɺʢʫʧʥʦ Barbus prespensis 7 85,71 4.0 
Carassius 

gibelio 
  2 0 0 

ɺʂʋʇʅʆ   81 81,48 7,47 
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ʊɽʄɽʊʉʂʀ ʀɿɺɽʐʊɸʀ ʆɼ ʉʇʈʆɺɽɼɽʅʀʊɽ ɸʂʊʀɺʅʆʉʊʀ ɺʆ 

ɿʀʄɸ 2024 ɻʆɼʀʅɸ ʇʆ ʇʈʆɽʂʊʆʊ 

 

"ʀɼɽʅʊʀʌʀʂʋɺɸɳɽ ʅɸ ɸʅʊʈʆʇʆɻɽʅʀʊɽ ʇʈʀʊʀʉʆʎʀ ɺʈɿ 

ʇʈɽʉʇɸʅʉʂʆʊʆ ɽɿɽʈʆ"(2021-2025) 

 

ʈʘʢʦʚʦʜʠʪʝʣ ʥʘ ʧʨʦʝʢʪʦʪ ɼ-ʨ ɽʣʠʟʘʙʝʪʘ ɺʝʣʿʘʥʦʩʢʘ ʉʘʨʘʬʠʣʦʩʢʘ 

 

 
 

 

 ɺʦ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪʦʪ "ɿʘʿʘʢʥʫʚʘˁʝ ʥʘ ʢʘʧʘʮʠʪʝʪʠʪʝ ʥʘ ʆʧʰʪʠʥʘ ʈʝʩʝʥ ʠ 

ʠʟʛʦʪʚʫʚʘˁʝ ʥʘ ʘʧʣʠʢʘʪʠʚʥʠ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʠ ʧʨʦʝʢʪʠ ʟʘ ʟʘʰʪʠʪʝʥʠʪʝ ʧʦʜʨʘʯʿʘ" ʚʦ 

ʧʝʨʠʦʜʦʪ ʥʦʝʤʚʨʠ 2019 ʜʦ ʿʫʥʠ 2021 ʙʝʘ ʩʧʨʦʚʝʜʝʥʠ ʠʩʪʨʘʞʫʚʘˁʘ ʚʦ ʣʦʢʘʣʠʪʝʪʠ ʦʜ 

ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʢʘʢʦ ʠ ʚʝʨʪʠʢʘʣʥ ʧʨʦʬʠʣ ʚʦ ʝʜʥʘ ʮʝʥʪʨʘʣʥʘ ʪʦʯʢʘ 

ʨʝʢʠʪʝ ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʥʠʚʥʠʪʝ ʫʩʪʠʿʘ. ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʜʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʤʦʞʝ ʜʘ ʩʝ 

ʢʦʥʩʪʘʪʠʨʘ ʜʝʢʘ ʛʣʦʙʘʣʥʠʦʪ ʧʨʦʙʣʝʤ ʥʘ ʝʫʪʨʦʬʠʢʘʮʠʿʘʪʘ ʤʫ ʩʝ ʟʘʢʘʥʫʚʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ 

ɽʟʝʨʦ. ʇʦʩʣʝʜʥʠʪʝ ʥʝʢʦʣʢʫ ʜʝʮʝʥʠʠ ʘʥʪʨʦʧʦʛʝʥʦʪʦ ʚʣʠʿʘʥʠʝ ʝ ʩʝ ʧʦʚʝ˃ʝ ʠ ʧʦʚʝ˃ʝ ʠʟʨʘʟʝʥʦ, 

ʩʝ ʦʜʚʠʚʘ ʩʦ ʟʘʙʨʟʘʥʘ ʜʠʥʘʤʠʢʘ ʠ ʝ ʨʝʟʫʣʪʘʪ ʥʘ ʙʨʟʠʦʪ ʨʘʟʚʦʿ ʥʘ ʧʨʠʛʨʘʜʩʢʠʪʝ ʥʘʩʝʣʙʠ ʦʜ 



ʜʚʝʪʝ ʩʪʨʘʥʠ ʥʘ ɽʟʝʨʦʪʦ, ʨʘʟʚʦʿʦʪ ʥʘ ʪʫʨʠʟʤʦʪ, ʩʦʚʨʝʤʝʥʠʦʪ ʥʘʯʠʥ ʥʘ ʞʠʚʝʝˁʝ ʥʘ 

ʜʝʥʝʰʥʘʪʘ ʮʠʚʠʣʠʟʘʮʠʿʘ, ʧʨʠʤʝʥʘ ʥʘ ʩʦʚʨʝʤʝʥʠ ʘʛʨʦʪʝʭʥʠʯʢʠ ʤʝʨʢʠ. ʊʦʘ ʧʨʝʜʠʟʚʠʢʫʚʘ 

ʧʦʩʪʝʧʝʥʦ ʥʘʨʫʰʫʚʘˁʝʥʘ ʧʨʠʨʦʜʥʠʪʝ ʧʨʦʮʝʩʠ ʚʦ ʝʟʝʨʦʪʦ, ʰʪʦ ʥʝʛʘʪʠʚʥʦ ʩʝ ʦʜʨʘʟʫʚʘ ʥʘ 

ʝʢʦʩʠʩʪʝʤʦʪ ʥʘ ʝʟʝʨʦʪʦ ʚʦ ʮʝʣʠʥʘ, ʘ ʧʦʩʝʙʥʦ ʥʘ ʧʦʝʜʠʥʠ ʜʝʣʦʚʠ ʦʜ ʣʠʪʦʨʘʣʥʠʦʪ-

ʢʨʘʿʙʨʝʞʥʠʦʪ ʨʝʛʠʦʥ ʪ.ʥ. "ʞʝʰʢʠ ʪʦʯʢʠ", ʢʘʜʝ ʧʨʦʮʝʩʠʪʝ ʥʘ ʝʫʪʨʦʬʠʢʘʮʠʿʘ ʩʝ 

ʧʦʜʠʥʘʤʠʯʥʠ. ʂʦʥʪʠʥʫʠʨʘʥʦʪʦ ʦʧʪʦʚʘʨʫʚʘˁʝ ʩʦ ʧʦʣʫʪʘʥʪʠ ʠ ʥʫʪʨʠʝʥʪʠ ʚʦ ʢʦʤʙʠʥʘʮʠʿʘ ʩʦ 

ʜʨʘʤʘʪʠʯʥʦʪʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʚʦʜʘʪʘ, ʩʝʨʠʦʟʥʦ ʛʦ ʟʘʛʨʦʟʫʚʘʘʪ ʝʢʦʩʠʩʪʝʤʦʪ ʥʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʠ ʥʝʛʦʚʠʦʪ ʫʥʠʢʘʪʝʥ ʙʠʦʜʠʚʝʨʟʠʪʝʪ.  

ʀʤʘʿ˃ʠ ʛʦ ʧʨʝʜʚʠʜ ʛʦʣʝʤʦʪʦ ʥʘʫʯʥʦ ʟʥʘʯʝˁʝ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ, ʥʝʛʦʚʘʪʘ 

ʤʫʣʪʠʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʢʘʢʦ ʨʝʟʝʨʚʦʘʨ ʟʘ ʚʦʜʦʩʥʘʙʜʫʚʘˁʝ, ʨʠʙʦʣʦʚ, ʩʧʦʨʪ ʠ ʨʝʢʨʝʘʮʠʿʘ, ʩʝ 

ʥʘʤʝʪʥʫʚʘ ʧʦʪʨʝʙʘʪʘ ʟʘ ʧʝʨʤʘʥʝʥʪʥʦ ʩʣʝʜʝˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ. ʇʨʦʝʢʪʦʪ ʢʦʿ 

ʧʨʦʠʟʣʝʟʝ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʜʦʩʝʛʘʰʥʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ ʚʦ ʇʨʝʩʧʘʥʩʢʠʦʪ ʨʝʛʠʦʥ, ʢʦʥʮʝʧʪ ʥʦʪʘʪʘ 

ʙʝʰʝ ʧʨʠʧʨʝʤʝʥʘ ʚʦ ʢʦʥʩʫʣʪʘʮʠʿʘ ʩʦ ʆʧʰʪʠʥʘ ʈʝʩʝʥ (ʇʣʘʥ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʩʧʦʤʝʥʠʢʦʪ 

ʥʘ ʧʨʠʨʦʜʘʪʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ (2018-2028) ʠ ʇʘʨʢ ʥʘ ʧʨʠʨʦʜʘʪʘ ɽʟʝʨʘʥʠ ʧʣʘʥ ʟʘ 

ʫʧʨʘʚʫʚʘˁʝ (2012-2021)) ʠ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ. ʂʦʥʮʝʧʪʦʪ ʠʤʘʰʝ ʟʘ ʮʝʣ 

ʜʘ ʛʠ ʠʜʝʥʪʠʬʠʢʫʚʘ ʘʥʪʨʦʧʦʛʝʥʠʪʝ ʠ ʜʨʫʛʠʪʝ ʥʘʜʚʦʨʝʰʥʠ ʬʘʢʪʦʨʠ ʢʦʠ ʩʦʟʜʘʚʘʘʪ ʞʝʰʢʠ 

ʪʦʯʢʠ ʢʦʠ ʥʝʛʘʪʠʚʥʦ ʚʣʠʿʘʘʪ ʥʘ ʝʢʦʩʠʩʪʝʤʦʪ ʥʘ ɽʟʝʨʦʪʦ ʠ ʥʝʛʦʚʠʪʝ ʨʝʢʠ, ˃ʝ ʦʙʝʟʙʝʜʠ ʿʘʩʥʘ 

ʩʣʠʢʘ ʟʘ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʦʚʠʝ ʬʘʢʪʦʨʠ ʠ ʠʩʪʦ ʪʘʢʘ ˃ʝ ʜʘʜʝ ʧʨʠʜʦʥʝʩ ʠ ˃ʝ ʧʦʤʦʛʥʝ ʜʘ ʩʝ 

ʜʝʬʠʥʠʨʘʘʪ ʬʦʢʫʩʥʠ ʪʦʯʢʠ ʠ ʜʘ ʩʝ ʚʦʩʧʦʩʪʘʚʘʪ ʘʢʪʠʚʥʦʩʪʠ ʢʦʠ ˃ʝ ʛʠ ʥʘʤʘʣʘʪ ʦʚʠʝ ʚʣʠʿʘʥʠʿʘ 

ʥʘ ʢʦʥʪʠʥʫʠʨʘʥʘ ʦʩʥʦʚʘ. 

ɸʢʪʠʚʥʦʩʪʠʪʝ ʩʝ ʩʧʨʦʚʝʜʝʥʠ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʛʨʘʥʪʦʪ "ʀʜʝʥʪʠʬʠʢʫʚʘˁʝ ʥʘ ʘʥʪʨʦʧʦʛʝʥʠʪʝ 

ʧʨʠʪʠʩʦʮʠ ʚʨʟ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ", ʢʦʿ ʝ ʬʠʥʘʥʩʠʨʘʥ ʦʜ ʇʆʅʊ ʠ ʪʨʘʝ ʦʜ 2021-2025 ʛʦʜʠʥʘ.  

ɻʣʘʚʥʠ ʢʦʨʠʩʥʠʮʠ ʥʘ ʦʚʦʿ ʧʨʦʝʢʪ ʩʝ ʆʧʰʪʠʥʘ ʈʝʩʝʥ ʠ ʍɹɿ.ɻʨʘʥʪʦʪ ˃ʝ ʠʤ ʧʦʤʦʛʥʝ ʥʘ ʍɹɿ 

ʠ ʆʧʰʪʠʥʘ ʈʝʩʝʥ ʜʘ ʛʠ ʟʘʿʘʢʥʘʪ ʩʚʦʠʪʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠ ʢʘʧʘʮʠʪʝʪʠ ʠ ʜʘ ʛʦ ʧʦʜʦʙʨʘʪ 

ʠʟʚʨʰʫʚʘˁʝʪʦ ʥʘ ʥʠʚʥʠʪʝ ʥʘʜʣʝʞʥʦʩʪʠ ʚʦ ʦʙʣʘʩʪʘ ʥʘ ʤʦʥʠʪʦʨʠʥʛ ʠ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ 

ʩʨʝʜʠʥʘ.  

ʇʨʝʜʣʦʛ ʘʢʪʠʚʥʦʩʪʠʪʝ ʟʘ ʄʦʥʠʪʦʨʠʥʛ ʢʦʠ ʩʝ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʜʝʬʠʥʠʨʘˁʝ ʥʘ ʣʦʢʘʣʠʪʝʪʠʪʝ ʟʘ 

ʠʩʪʨʘʞʫʚʘˁʝ, ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʢʦʣʝʢʮʠʦʥʠʨʘˁʝ, ʧʘʨʘʤʝʪʨʠʪʝ, ʤʝʪʦʜʠʢʘʪʘ ʥʘ 

ʢʦʣʝʢʮʠʦʥʠʨʘˁʝ ʠ ʨʘʙʦʪʘ ʚʦ ʣʘʙʦʨʘʪʦʨʠʿʘ, ʩʝ ʙʘʟʠʨʘʘʪ ʥʘ ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʧʦʩʪʘʧʢʠʪʝ ʠ 

ʥʘʯʠʥʦʪ ʥʘ ʥʘʙˀʫʜʫʚʘˁʘ ʠ ʤʝʨʝˁʘ ʥʘ ʢʚʘʣʠʪʘʪʠʚʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʚʦʜʠʪʝ ʚʦ ʤʨʝʞʘʪʘ 

ʥʘ ʭʠʜʨʦʣʦʰʢʠ ʩʪʘʥʠʮʠñ (Ăʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘñ ʙʨ.33/10), ʢʦʿ ʝ ʚʦ 

ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʈʘʤʢʦʚʥʘʪʘ ɼʠʨʝʢʪʠʚʘ ʟʘ ʚʦʜʠ (ʈɼɺ) 2000/60/ɽʉʠ ɿʘʢʦʥʦʪ ʟʘ ʚʦʜʠ (Ăʉʣʫʞʙʝʥ 

ʚʝʩʥʠʢ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘñ ʙʨ.87/08, ʙʨ.6/09, ʙʨ.161/09, ʙʨ.83/10, ʙʨ.51/11, ʙʨ.44/12, 

ʙʨ.23/13). ʀʩʪʦ ʪʘʢʘ ʧʨʠ ʦʜʨʝʜʫʚʘˁʝʪʦ ʥʘ ʪʦʯʢʠʪʝ  ʠ ʧʘʨʘʤʝʪʨʠʪʝ ʟʘ ʩʣʝʜʝˁʝ  ʚʦ ʧʨʝʜʚʠʜ ʝ 

ʟʝʤʝʥ ʠ ɽʢʩʧʝʨʪʩʢʠʦʪ ʧʨʝʜʣʦʛ ʟʘ ʧʨʝʢʫʛʨʘʥʠʯʝʥ ʤʦʥʠʪʦʨʠʥʛ ʩʠʩʪʝʤ ʥʘ ʇʨʝʩʧʘ ʇʘʨʢ  (Expert 

proposal for the transboundary water monitoring system of the Prespa Park (2011)) ʠ ɸʢʮʠʩʢʠʦʪ 

ʧʣʘʥ ʟʘ ʩʧʘʩ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ (ʧʦʜʛʦʪʚʝʥ ʦʜ ɽʢʩʧʝʨʪʩʢʘ ʨʘʙʦʪʥʘ ʛʨʫʧʘ ʟʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ) ʢʦʿ ʝ ʫʩʚʦʝʥ ʦʜ ɺʣʘʜʘ ʥʘ ʈʉʄ. ʆʚʠʝ ʜʦʢʫʤʝʥʪʠ ʙʝʘ ʧʦʩʦʯʝʥʠʦʜ ʩʪʨʘʥʘ 

ʥʘ ʧʨʝʪʩʪʘʚʥʠʮʠʪʝ ʦʜ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʥʘ ʩʦʩʪʘʥʦʢʦʪ ʟʘ ʚʨʝʤʝ ʥʘ 

ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʢʦʥʮʝʧʪ ʥʦʪʘʪʘ.  



ʌʀɿʀʏʂʆ-ʍɽʄʀʉʂʀ ɸʅɸʃʀɿʀ 

ɿʠʤʩʢʘ ʢʘʤʧʘˁʘ 2024 ʛʦʜʠʥʘ 

 

ʀʟʛʦʪʚʠʣ: ɼ-ʨ ɽʣʠʟʘʙʝʪʘ ɺʝʣʿʘʥʦʩʢʘ ʉʘʨʘʬʠʣʦʩʢʘ 

ʆʜʜʝʣʝʥʠʝ ʟʘ ʬʠʟʠʯʢʦ-ʭʝʤʠʩʢʠ ʠʩʪʨʘʞʫʚʘˁʘ 

 

  

 ʆʜ ʤʦʤʝʥʪʦʪ ʥʘ ʬʦʨʤʠʨʘˁʝʪʦ ʥʘ ʝʟʝʨʦʪʦ ʟʘʧʦʯʥʫʚʘ ʧʨʦʮʝʩʦʪ ʥʘ ʥʝʛʦʚʦʪʦ ʧʨʠʨʦʜʥʦ 

ñʩʪʘʨʝʝˁʝò, ʦʜʥʦʩʥʦ ʧʨʦʮʝʩʦʪ ʥʘ ʝʫʪʨʦʬʠʢʘʮʠʿʘ. ʉʧʦʨʝʜ Reynolds (1992), ʝʫʪʨʦʬʠʢʘʮʠʿʘʪʘ 

ʩʝ ʩʤʝʪʘ ʢʘʢʦ ʟʙʦʛʘʪʫʚʘˁʝ ʥʘ ʙʠʦʣʦʰʢʠʪʝ ʩʠʩʪʝʤʠ ʩʦ ʭʨʘʥʣʠʚʠ ʝʣʝʤʝʥʪʠ, ʦʩʦʙʝʥʦ ʘʟʦʪ ʠ 

ʬʦʩʬʦʨ ʠ ʟʛʦʣʝʤʝʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʘʣʛʘʣʥʘ ʠ ʤʘʢʨʦʬʠʪʩʢʘ ʙʠʦʤʘʩʘ ʰʪʦ ʩʪʠʤʫʣʠʨʘ 

ʜʦʜʘʪʥʦ ʦʧʪʦʚʘʨʫʚʘˁʝ. Xu (1996), ʠʩʪʘʢʥʫʚʘ ʜʝʢʘ ʝʫʪʨʦʬʠʢʘʮʠʿʘʪʘ ʧʨʝʪʩʪʘʚʫʚʘ "ʩʝʨʠʦʟʥʘ 

ʙʦʣʝʩʪ" ʥʘ ʝʟʝʨʘʪʘ, ʨʝʢʠʪʝ ʠ ʩʠʪʝ ʘʢʚʘʪʠʯʥʠ ʝʢʦʩʠʩʪʝʤʠ ʚʦ ʩʚʝʪʦʪ, ʢʦʿʘ ʰʪʦ ʚʦ ʛʦʣʝʤʘ ʤʝʨʘ 

ʛʦ ʥʘʨʫʰʫʚʘ ʥʠʚʥʦʪʦ ʟʜʨʘʚʿʝ ʠ ʨʝʟʫʣʪʠʨʘ ʚʦ ʜʠʩʭʘʨʤʦʥʠʿʘ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʚʦ ʝʢʦʩʠʩʪʝʤʦʪ ʠ 

ʦʧʘʺʘˁʝ ʥʘ ʦʪʧʦʨʥʦʩʪʘ ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʘ ʥʘ ʞʠʚʠʦʪ ʩʚʝʪ ʚʦ ʥʝʛʦ. 

 ʌʠʟʠʯʢʦ ʭʝʤʠʩʢʠʪʝ ʧʘʨʘʤʝʪʨʠ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʧʨʠʤʘʨʥʠ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʤʦʤʝʥʪʘʣʥʠʪʝ 

ʧʨʦʤʝʥʠ ʚʦ ʘʢʚʘʪʠʯʥʠʪʝ ʝʢʦʩʠʩʪʝʤʠ ʢʦʠ ʩʝ ʨʝʬʣʝʢʪʠʨʘʘʪ ʚʨʟ ʮʝʣʦʢʫʧʥʠʦʪ ʞʠʚ ʩʚʝʪ ʠ 

ʧʨʦʮʝʩʠʪʝ ʢʦʠ ʩʝ ʦʜʚʠʚʘʘʪ ʚʦ ʠʩʪʠʪʝ. ʇʦʨʘʜʠ ʪʦʘ ʩʝ ʧʨʠʩʪʘʧʫʚʘ ʢʦʥ ʢʦʥʪʠʥʫʠʨʘʥʦ ʩʣʝʜʝˁʝ 

ʥʘ ʦʚʠʝ ʧʘʨʘʤʝʪʨʠ, ʯʠʠ ʚʨʝʜʥʦʩʪʠ ʛʦ ʦʜʨʝʜʫʚʘʘʪ ʠ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʚʦ ʠʩʪʨʘʞʫʚʘʥʠʪʝ 

ʧʨʠʤʝʨʦʮʠ. ʉʝʢʦʿʘ ʧʨʦʤʝʥʘ ʥʘ ʬʠʟʠʯʢʦ-ʭʝʤʠʩʢʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘʜʚʦʨ ʦʜ ʛʨʘʥʠʮʠʪʝ 

ʦʜʨʝʜʝʥʠ ʩʦ ʟʘʢʦʥʩʢʠʪʝ ʨʝʛʫʣʘʪʠʚʠ ʠ ʧʨʦʧʠʩʠ ʫʢʘʞʫʚʘʘʪ ʥʘ ʘʣʘʨʤʘʥʪʥʘ ʩʦʩʪʦʿʙʘ ʠ ʧʦʪʨʝʙʘ 

ʦʜ ʧʨʠʤʝʥʘ ʥʘ ʩʦʦʜʚʝʪʥʠ ʤʝʨʢʠ ʠ ʪʨʝʪʤʘʥʠ ʟʘ ʧʦʥʘʪʘʤʦʰʥʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʚʦʜʘʪʘ ʟʘ 

ʩʦʦʜʚʝʪʥʘ ʥʘʤʝʥʘ. 

ʉʧʦʨʝʜ ʜʦʙʠʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʘʥʘʣʠʟʠʨʘʥʠʪʝ ʧʘʨʘʤʝʪʨʠ, ʚʨʟ ʙʘʟʘ ʥʘ ʋʨʝʜʙʘʪʘ ʟʘ 

ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʚʦʜʠ (ʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄ ʙʨ.18/99) ʠʟʚʨʰʝʥʘ ʝ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ ʚʦʜʘʪʘ ʦʜ 

ʧʨʝʜʤʝʪʥʠʪʝ ʤʝʨʥʠ ʤʝʩʪʘ. 

 

 ʄʘʪʝʨʠʿʘʣ ʠ ʤʝʪʦʜʠ 

 

ʄʦʩʪʨʠʪʝ ʟʘ ʘʥʘʣʠʟʘ ʥʘ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʩʝ ʟʝʤʘʥʠ ʩʦ Ruttner-ʦʚ ʮʨʧʝʮ 

(Hydro-bios, Kiel, ɻʝʨʤʘʥʠʿʘ). ʇʨʠʤʝʨʦʮʠʪʝ ʚʦʜʘ ʩʝ ʩʢʣʘʜʠʨʘʥʠ ʚʦ ʩʦʦʜʚʝʪʥʠ 

ʧʦʣʠʝʪʠʣʝʥʩʢʠ  ʰʠʰʠˁʘ ʧʨʠʣʘʛʦʜʝʥʠ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʜʠʪʝ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʦʝʜʠʥʠʪʝ 

ʧʘʨʘʤʝʪʨʠ ʠ ʪʨʘʥʩʧʦʨʪʠʨʘʥʠ ʚʦ ʪʝʨʝʥʩʢʠ ʬʨʠʞʠʜʝʨʠ.  

ʊʝʤʧʝʨʘʪʫʨʘʪʘ, pH, ʝʣʝʢʪʨʦʩʧʨʦʚʦʜʣʠʚʦʩʪʘ, ʪʫʨʙʠʜʠʪʝʪʦʪ ʩʝ ʤʝʨʘʪ ʥʘ ʪʝʨʝʥ. 

ʊʝʤʧʝʨʘʪʫʨʘʪʘ ʩʝ ʦʧʨʝʜʝʣʫʚʘ ʩʦ ʧʦʤʦʰ ʥʘ ʨʝʚʝʨʟʠʙʠʣʝʥ ʪʝʨʤʦʤʝʪʘʨ (Welch, 1948), ʘ pH ʩʦ 

ʠʥʩʪʨʫʤʝʥʪ ʨʅ-ʤʝʪʘʨ WTW pH 197. ʉʧʨʦʚʦʜʣʠʚʦʩʪʘ ʩʝ ʦʜʨʝʜʫʚʘ ʩʦ ʧʦʤʦʰ ʥʘ ʘʧʘʨʘʪʦʪ 

WTW Multilab 540. ʄʘʪʥʦʩʪʘ ʥʘ ʚʦʜʘʪʘ ʩʝ ʤʝʨʠ ʩʦ ʠʥʩʪʨʫʤʝʥʪ Lovibond Water Testing - 

Tintometer Group. 

ɺʢʫʧʥʦ ʩʫʩʧʝʥʜʠʨʘʥʠ ʤʘʪʝʨʠʠ, ʄʝʪʦʜ 2540D ʚʦ ʉʪʘʥʜʘʨʜʥʠ ʄʝʪʦʜʠ ʟʘ ʠʩʧʠʪʫʚʘˁʝ 

ʥʘ ʚʦʜʠ ʠ ʦʪʧʘʜʥʠ ʚʦʜʠ, 20-ʪʦ ʀʟʜʘʥʠʝ (American Public Health Association, 1998). ʄʝʪʦʜʘʪʘ 



ʢʦʨʠʩʪʠ ʩʪʘʢʣʝʥʦ-ʚʣʘʢʥʝʩʪ ʬʠʣʪʝʨ ʟʘ ʜʘ ʛʠ ʟʘʜʨʞʠ ʩʫʩʧʝʥʜʠʨʘʥʠʪʝ ʤʘʪʝʨʠʠ. ʇʦʩʣʝ 

ʬʠʣʪʨʠʨʘˁʝʪʦ ʥʘ ʧʨʦʙʘʪʘ, ʬʠʣʪʝʨʦʪ ʩʦ ʩʫʩʧʝʥʜʠʨʘʥʠʪʝ ʤʘʪʝʨʠʠ ʩʝ ʩʫʰʠ ʥʘ ʢʦʥʩʪʘʥʪʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 103ę-105ęC. 

ʄʝʪʦʜ 2540B ʧʨʝʪʩʪʘʚʫʚʘ ʤʝʪʦʜ ʟʘ ʚʢʫʧʥʦ ʮʚʨʩʪʠ ʤʘʪʝʨʠʠ, ʬʠʣʪʝʨʦʪ ʩʝ ʩʫʰʠ ʥʘ 103-

105ęC; 2540C ʤʝʪʦʜ ʟʘ ʚʢʫʧʥʦ ʨʘʩʪʚʦʨʝʥʠ ʮʚʨʩʪʠ ʤʘʪʝʨʠʠ, ʬʠʣʪʝʨʦʪ ʩʝ ʩʫʰʠ ʥʘ 180ęC; 

2540D ʟʘ ʚʢʫʧʥʠʪʝ ʩʫʩʧʝʥʜʠʨʘʥʠ ʮʚʨʩʪʠ ʤʘʪʝʨʠʠ ʬʠʣʪʝʨʦʪ ʩʝ ʩʫʰʠ ʥʘ 103-105ęC; 2540E ʟʘ 

ʬʠʢʩʥʠ ʠ ʠʩʧʘʨʣʠʚʠ ʤʘʪʝʨʠʠ ʩʝ ʞʘʨʠ ʥʘ 550 ęC; 

ɸʣʢʘʣʠʪʝʪʦʪ (ʚʢʫʧʥʘ ʘʣʢʘʣʥʦʩʪ) ʩʝ ʦʜʨʝʜʫʚʘ ʪʠʪʨʠʤʝʪʨʠʩʢʠ, ʘ ʤʝʪʦʜʘʪʘ ʩʝ ʟʘʩʥʠʚʘ 

ʥʘ ʧʦʩʪʝʧʝʥʦ ʥʝʫʪʨʘʣʠʟʠʨʘˁʝ ʥʘ ʘʣʢʘʣʥʠʪʝ ʩʦʣʠ ʩʦ ʧʦʤʦʰ ʥʘ ʢʠʩʝʣʠʥʘ, ʩʦ ʧʨʠʩʫʩʪʚʦ ʥʘ 

ʤʝʪʠʣ ʦʨʘʥʞ ʠ ʬʝʥʦʣʬʪʘʣʝʠʥ ʢʘʢʦ ʠʥʜʠʢʘʪʦʨʠ (APHA-WWA-WPCF, 1980). 

 ʂʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʨʘʩʪʚʦʨʝʥ ʢʠʩʣʦʨʦʜ ʩʝ ʦʜʨʝʜʫʚʘ ʚʦ ʪʦʯʥʦ ʦʜʨʝʜʝʥʘ ʢʦʣʠʯʠʥʘ ʚʦʜʘ 

ʢʘʜʝ ʰʪʦ ʩʝ ʚʨʰʠ ʥʝʛʦʚʦ ʬʠʢʩʠʨʘˁʝ ʩʦ ʨʘʩʪʚʦʨ ʥʘ ʤʘʥʛʘʥ ʩʫʣʬʘʪ, ʢʦʥ ʢʦʿ ʩʝ ʜʦʜʘʚʘ 

ʭʣʦʨʦʚʦʜʦʨʦʜʥʘ ʢʠʩʝʣʠʥʘ ʠ ʢʘʣʠʫʤ ʿʦʜʠʜ. ʆʩʣʦʙʦʜʝʥʠʦʪ ʿʦʜʠʜ ʩʝ ʪʠʪʨʠʨʘ ʩʦ ʪʠʦʩʫʣʬʘʪ ʚʦ 

ʧʨʠʩʫʩʪʚʦ ʥʘ ʩʢʨʦʙʝʥ ʠʥʜʠʢʘʪʦʨ (APHA-AWWA-WPCF 1980; Wetzel & Likens 1979). 

 ɹʠʦʭʝʤʠʩʢʘʪʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʢʠʩʣʦʨʦʜ, ʦʜʥʦʩʥʦ ʝʩʝʥʮʠʿʘʣʥʠʦʪ ʢʠʩʣʦʨʦʜʦʪ 

ʧʦʪʨʝʙʝʥ ʟʘ ʙʠʦʭʝʤʠʩʢʦ ʨʘʟʛʨʘʜʫʚʘˁʝ ʥʘ ʦʨʛʘʥʩʢʠʪʝ ʤʘʪʝʨʠʠ ʧʦʜ ʜʝʿʩʪʚʦ ʥʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ (ʚʦ ʥʝʢʦʣʢʫ ʜʝʥʦʚʠ) ʩʝ ʦʧʨʝʜʝʣʫʚʘ ʥʘ ʥʘʯʠʥ ʦʧʠʰʘʥ ʧʦʛʦʨʝ ʟʘ 

ʨʘʩʪʚʦʨʝʥʠʦʪ ʢʠʩʣʦʨʦʜ, ʦʪʢʘʢʦ ˃ʝ ʩʝ ʯʫʚʘ ʧʝʪ ʜʝʥʘ ʥʘ ʪʝʤʥʦ ʠ ʥʘ 20 ʦʉ. ʆʚʦʿ ʧʘʨʘʤʝʪʘʨ 

ʧʨʝʪʩʪʘʚʫʚʘ ʨʘʟʣʠʢʘ ʦʜ ʧʦʯʝʪʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʢʠʩʣʦʨʦʜ ʠ ʪʘʘ ʧʦʩʣʝ ʧʝʪ ʜʝʥʘ. 

ʉʦʜʨʞʠʥʘʪʘ ʥʘ ʨʘʩʪʚʦʨʝʥʠʪʝ ʙʠʦʨʘʟʛʨʘʜʣʠʚʠ ʦʨʛʘʥʩʢʠ ʤʘʪʝʨʠʠ ʚʦ ʚʦʜʘʪʘ ʝ 

ʦʧʨʝʜʝʣʫʚʘʥʘ ʢʘʢʦ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ KMnO4 (ʩʦ ʜʠʛʝʩʪʠʨʘˁʝ ʚʦ ʧʨʠʩʫʩʪʚʦ ʥʘ ʢʠʩʝʣʠʥʘ ʠ ʩʦ 

ʪʠʪʨʘʮʠʿʘ) (Bether, 1953; APHA-AWWA-WPSF 1980).  

 ʇʦʩʪʘʧʢʘʪʘ ʟʘ ʦʜʨʝʜʫʚʘˁʝ ʥʘ ʘʤʦʥʠʿʘʢ ʩʝ ʩʦʩʪʦʠ ʦʜ ʩʚʨʟʫʚʘˁʝ ʥʘ ʘʤʦʥʠʿʘʢʦʪ ʩʦ 

ʭʠʜʨʦʭʣʦʨʠʜ ʜʦ ʤʦʥʦʭʨʦʤ, ʢʦʿ ʚʦ ʨʝʘʢʮʠʿʘ ʩʦ ʬʝʥʦʣ ʜʘʚʘ p-ʘʤʠʥʦʬʝʥʦʣ, ʢʦʿ ʚʦ ʨʝʘʢʮʠʿʘ ʩʦ 

ʥʘʪʨʠʫʤ ʥʠʪʨʦʧʨʫʩʠʜ ʬʦʨʤʠʨʘ ʩʠʥʦ ʦʙʦʝʥʦ ʩʦʝʜʠʥʝʥʠʝ (Solorzano 1969, Wetzel ʠ Likens 

1979). 

 ʅʠʪʨʘʪʠʪʝ ʦʜ ʚʦʜʘʪʘ ʢʚʘʥʪʠʪʘʪʠʚʥʦ ʩʝ ʨʝʜʫʮʠʨʘʘʪ ʜʦ ʥʠʪʨʠʪʠ ʩʦ ʧʦʤʦʰ 

ʢʘʜʤʠʫʤ/ʙʘʢʘʨ ʩʪʨʫʛʦʪʠʥʠ (Strickland and Parsons, 1972; APHA-AWWA-WPCF 1980), ʠ 

ʥʠʪʨʠʪʠʪʝ ʩʝ ʩʚʨʟʫʚʘʘʪ ʩʦ ʩʫʣʬʘʥʠʣʥʘ ʢʠʩʝʣʠʥʘ ʠ N-(1-ʥʘʬʪʠʣ ʝʪʠʣʝʥ ʜʠʘʤʠʥ ʜʠʭʣʦʨʠʜ 

(III)) ʚʦ ʬʦʨʤʘ ʥʘ ʤʥʦʛʫ ʠʥʪʝʥʟʠʚʥʦ ʜʠʘʤʠʥ ʩʦʝʜʠʥʝʥʠʝ. 

 ɺʢʫʧʝʥ ʬʦʩʬʦʨ ï ʝ ʦʧʨʝʜʝʣʫʚʘʥ ʧʦ ʤʝʪʦʜʦʪ ʥʘ ʧʝʨʩʫʣʬʘʪʥʘ ʦʢʩʠʜʘʮʠʿʘ (ʥʘ 121ęC, 

ʧʨʠʪʠʩʦʢ 1 at, ʠ ʚʨʝʤʝ 1 ʯʘʩ) ʩʠʪʝ ʬʦʨʤʠ ʥʘ ʬʦʩʬʘʪʠ ʧʨʝʤʠʥʫʚʘʘʪ ʚʦ ʦʨʪʦʬʦʩʬʘʪʠ, ʢʦʠ ʩʦ 

ʘʤʦʥʠʫʤ ʤʦʣʠʙʜʘʪ ʠ ʘʥʪʠʤʦʥ ʢʘʣʠʫʤ ʪʘʨʪʘʨʘʪ ʬʦʨʤʠʨʘʘʪ ʢʦʤʧʣʝʢʩ ʘʥʪʠʤʦʥ ʬʦʩʬʘʪ 

ʤʦʣʠʙʜʘʪ, ʢʦʿ ʩʝ ʨʝʜʫʮʠʨʘ ʩʦ ʘʩʢʦʨʙʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʜʦ ʩʠʥʦ ʦʙʦʝʥ ʤʦʣʠʙʜʘʪʝʥ ʢʦʤʧʣʝʢʩ ʯʠʿ 

ʠʥʪʝʥʟʠʪʝʪ ʝ ʚʦ ʬʫʥʢʮʠʿʘ ʥʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ (Strickland ʠ Parsons 1968; 

Menzel ʠ Corwing, 1965).  

ʉʧʦʨʝʜ ʜʦʙʠʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʘʥʘʣʠʟʠʨʘʥʠʪʝ ʧʘʨʘʤʝʪʨʠ, ʚʨʟ ʙʘʟʘ ʥʘ ʋʨʝʜʙʘʪʘ ʟʘ 

ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʚʦʜʠ (ʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄ ʙʨ.18/99) ʠʟʚʨʰʝʥʘ ʝ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ ʚʦʜʘʪʘ ʦʜ 

ʧʨʝʜʤʝʪʥʠʪʝ ʤʝʨʥʠ ʤʝʩʪʘ, ʢʦʠ ʙʝʘ ʮʝʣ ʥʘ ʦʚʘʘ ʩʪʫʜʠʿʘ. 

 

 



ʈʝʟʫʣʪʘʪʠ ʠ ʜʠʩʢʫʩʠʿʘ 

 

 ɺʨʝʜʥʦʩʪʠʪʝ ʦʜ ʘʥʘʣʠʟʠʪʝ ʟʘ ʬʠʟʠʯʢʦ-ʭʝʤʠʩʢʠʪʝ ʧʘʨʘʤʝʪʨʠ ʜʦʙʠʝʥʠ ʟʘ ʚʨʝʤʝ ʥʘ 

ʟʠʤʩʢʘʪʘ ʢʘʤʧʘˁʘ, ʩʧʨʦʚʝʜʝʥʘ ʚʦ ʤʝʩʝʮ ʬʝʚʨʫʘʨʠ, ʟʘ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʈʝʢʠ: ɻʦʣʝʤʘ, 

ɹʨʘʿʯʠʥʩʢʘ ʠ ʂʨʘʥʩʢʘ, ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʚʦ ʪʘʙʝʣʘ 1. 

 

ʊʘʙʝʣʘ 1. ʌʠʟʠʯʢʦ ʭʝʤʠʩʢʠ ʧʘʨʘʤʝʪʨʠ ʟʘ ʈʝʢʠʪʝ ʚʦ ʩʣʠʚʥʦʪʦ ʧʦʜʨʘʯʿʝ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ, 

ʟʠʤʘ 2024 ʛʦʜʠʥʘ 

ʃʆʂɸʃʀʊɽʊ 

 

ʇɸʈɸʄɽʊɸʈ 

ɻʦʣʝʤʘ ʈʝʢʘ 

ʀʟʙʠʰʪʝ 

ɻʦʣʝʤʘ ʈʝʢʘ 

ʙʝʥʟ. 

ʂʨʘʥʩʢʘ 

ʈʝʢʘ 

ɹʨʘʿʯʠʥʩʢʘ 

ʈʝʢʘ 

ɻʦʣʝʤʘ 

ʈʝʢʘ 

ʙʨʘʥʘ 

ʊʝʤʧʝʨʘʪʫʨʘ (ʦʉ) 5.5 4.4 3.8 3.7 4.1 
ɹʦʿʘ mg l-1 Pt 5 20 10 5-10 25 

ɽʣʝʢʪʨʦʩʧʨʦʚʦʜʣʠʚʦʩʪ 

(mS cm-1) 
140.7 167.5 38.5 47.2 161.5 

pH 7.64 7.35 7.25 7.35 7.46 
ʄʘʪʥʦʩʪ (NTU) 3.2 4.3 1.9 1.7 10 
ɺʢʫʧʥʘ ʘʣʢʘʣʥʦʩʪ 

(mgl-1CaCO3) 
80 89 17 18.5 74.2 

ʍʣʦʨʠʜʠ  30 20 28 24 30 
ʉʫʩʧʝʥʜʠʨʘʥʠ ʤʘʪʝʨʠʠ 

(mg l-1) 
9,5 16,5 8,5 8,4 11 

ʆʨʛʘʥʩʢʠ (mg l-1) 4,5 9 4 4 6,5 

ʅʝʦʨʛʘʥʩʢʠ (mg l-1) 5 7,5 4,5 4,4 4,5 

ʉʫʚ ʦʩʪʘʪʦʢ ʧʦʩʣʝ 

ʠʩʧʘʨʫʚʘˁʝ   (mg l-1) 
154 155 139 128 161 

ʆʨʛʘʥʩʢʠ(mg l-1) 64 124 80 66 125 

ʅʝʦʨʛʘʥʩʢʠ(mg l-1) 90 31 59 62 36 

ʇʨʦʪʦʢ  m3 sec-1  0,612 0,317 0,622  

 

ʈʝʟʫʣʪʘʪʠʪʝ ʜʦʙʠʝʥʠ ʟʘ ʬʠʟʠʯʢʦ-ʭʝʤʠʩʢʠʪʝ ʧʘʨʘʤʝʪʨʠ ʚʦ ʣʦʢʘʣʠʪʝʪʠʪʝ ʚʦ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ 

ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʢʦʿʘ ʛʠ ʦʧʬʘ˃ʘ: ɼʦʣʥʦ ɼʫʧʝʥʠ, ʅʘʢʦʣʝʮ, ʂʨʘʥʠ, ʉʣʠʚʥʠʮʘ, ʇʨʝʪʦʨ, 

ʉʪʝˁʝ ʠ ʆʪʝʰʝʚʦ, ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʚʦ ʊʘʙʝʣʘ 2.  

 

ʊʘʙʝʣʘ 2. ʌʠʟʠʯʢʦ ʭʝʤʠʩʢʠ ʧʘʨʘʤʝʪʨʠ ʟʘ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ, ʧʨʦʣʝʪ  

2024 ʛʦʜʠʥʘ 

ʃʆʂɸʃʀʊɽʊ 

 

ʇɸʈɸʄɽʊɸʈ 

ɼʦʣʥʦ 

ɼʫʧʝʥʠ 
ʅʘʢʦʣʝʮ ʂʨʘʥʠ ʉʣʠʚʥʠʮʘ ʇʨʝʪʦʨ ʉʪʝˁʝ ʆʪʝʰʝʚʦ 

ʊʝʤʧʝʨʘʪʫʨʘ (ʦʉ) 6.5 6 7.9 7.3 8 6.8 7.7 

ɹʦʿʘ mg l-1 Pt 5 10 10 10 15-20 10 10 

ɽʣʝʢʪʨʦʩʧʨʦʚʦʜʣʠʚʦʩʪ 

(mS cm-1) 
222 229 239 230 199,8 212 244 



pH 8.36 8.3 8.32 8.36 8.45 8.25 7.96 

ʄʘʪʥʦʩʪ (NTU) 3.4 2.2 6 3.75 9 3.3 3.7 

ɺʢʫʧʥʘ ʘʣʢʘʣʥʦʩʪ 

(mgl-1CaCO3) 
117 114 121 113.5 110 110 139 

ʍʣʦʨʠʜʠ (mg l-1) 24 18 20,3 16 28 20 21 
ʉʫʩʧʝʥʜʠʨʘʥʠ ʤʘʪʝʨʠʠ 

(mg l-1) 
12,5 9,5 10.5 10,0 11,5 9,5 11,0 

ʆʨʛʘʥʩʢʠ (mg l-1) 6,2 4 4.5 4.5 5,1 4,5 4 
ʅʝʦʨʛʘʥʩʢʠ  (mg l-1) 6.3 5,5 5,5 5.5 6,4 5 7 
ʉʫʚ ʦʩʪʘʪʦʢ ʧʦʩʣʝ 

ʠʩʧʘʨʫʚʘˁʝ  (mg l-1) 
188 161 158 179 183 181 189 

ʆʨʛʘʥʩʢʠ (mg l-1) 82 78 75 79 101 101 92 
ʅʝʦʨʛʘʥʩʢʠ (mg l-1) 106 83 83 100 82 80 97 

 

ɿʘ ʜʚʘʪʘ ʚʝʨʪʠʢʘʣʥʠ ʧʨʦʬʠʣʠ ʚʦ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ, ʂʘʟʘʥ ʧʨʝʪʩʪʘʚʝʥ ʩʦ 4 ʜʣʘʙʦʯʠʥʠ 

(0,5ʤ, 7ʤ, 15ʤ, 25 ʤ) ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ ʩʦ 3 ʜʣʘʙʦʯʠʥʠ (0,5ʤ, 5ʤ, 15 ʤ), ʚʨʝʜʥʦʩʪʠʪʝ ʩʝ  

ʧʨʝʪʩʪʘʚʝʥʠ ʚʦ ʪʘʙʝʣʠʪʝ 3 ʠ 4. 

 

ʊʘʙʝʣʘ 3. ʌʠʟʠʯʢʦ ʭʝʤʠʩʢʠ ʧʘʨʘʤʝʪʨʠ ɺʝʨʪʠʢʘʣʝʥ ʧʨʦʬʠʣ ʂʘʟʘʥ, ʧʨʦʣʝʪ 2024 ʛʦʜʠʥʘ 

ʃʆʂɸʃʀʊɽʊ 

 

ʇɸʈɸʄɽʊɸʈ 

ʂʘʟʘʥ 0ʤ ʂʘʟʘʥ 7ʤ ʂʘʟʘʥ 15ʤ ʂʘʟʘʥ 25ʤ 
ʂʘʟʘʥ 

ʠʥʪʝʛʨʠʨʘʥʘ 

ʇʨʦʼʠʨʥʦʩʪ (m) 3 
ʊʝʤʧʝʨʘʪʫʨʘ (ʦʉ) 6 5.9 5.8 5.5 6 
ʙʦʿʘ mg l-1Pt 10 10 10 10 10 

ɽʣʝʢʪʨʦʩʧʨʦʚʦʜʣʠʚʦʩʪ 

(mS cm-1) 
210 209 209 209 211 

pH 8.22 8.23 8.21 8.22 8.24 
ʄʘʪʥʦʩʪ (NTU) 3.2 2.6 2.5 3.4 4.2 
ɺʢʫʧʥʘ ʘʣʢʘʣʥʦʩʪ 

(mgl-1CaCO3) 
115 115 112 120 113 

ʍʣʦʨʠʜʠ  23.4 20 18.4 19 16 
ʉʫʩʧʝʥʜʠʨʘʥʠ ʤʘʪʝʨʠʠ 

(mg l-1) 
8.5 9.5 8.7 12 8.5 

ʆʨʛʘʥʩʢʠ (mg l-1) 4.5 5,1 4.9 5.5 4,5 

ʅʝʦʨʛʘʥʩʢʠ (mg l-1) 4 4.6 3,8 6.5 4,0 

ʉʫʚ ʦʩʪʘʪʦʢ ʧʦʩʣʝ 

ʠʩʧʘʨʫʚʘˁʝ   (mg l-1) 
141 162 172 177 156 

ʆʨʛʘʥʩʢʠ(mg l-1) 116 130 142 154 128 

ʅʝʦʨʛʘʥʩʢʠ(mg l-1) 25 32 30 23 28 

 

 

 



ʊʘʙʝʣʘ 4. ʌʠʟʠʯʢʦ ʭʝʤʠʩʢʠ ʧʘʨʘʤʝʪʨʠ ɺʝʨʪʠʢʘʣʝʥ ʧʨʦʬʠʣ ʎʝʥʪʨʘʣʥʘ ʊʦʯʢʘ, ʧʨʦʣʝʪ 2024 

ʛʦʜʠʥʘ 

ʃʆʂɸʃʀʊɽʊ 

 

ʇɸʈɸʄɽʊɸʈ 

ʎʝʥʪʨʘʣʥʘ 

ʧʦʚʨʰʠʥʘ 

ʎʝʥʪʨʘʣʥʘ 

5ʤ 

ʎʝʥʪʨʘʣʥʘ

15ʤ 

ʇʨʦʼʠʨʥʦʩʪ (m) 2,8 

ʊʝʤʧʝʨʘʪʫʨʘ (ʦʉ) 6 5.7 5.7 

ɹʦʿʘ mg l-1 Pt 10 10 10 

ɽʣʝʢʪʨʦʩʧʨʦʚʦʜʣʠʚʦʩʪ 

(mS cm-1) 
210 210 210 

pH 8.25 8.28 8.23 

ʄʘʪʥʦʩʪ (NTU) 2.8 2.5 2.8 

ɺʢʫʧʥʘ ʘʣʢʘʣʥʦʩʪ 

(mgl-1CaCO3) 
107 113 112 

ʍʣʦʨʠʜʠ  1.1 1.05 1.17 

ʉʫʩʧʝʥʜʠʨʘʥʠ ʤʘʪʝʨʠʠ 

(mg l-1) 
7 7.5 11 

ʆʨʛʘʥʩʢʠ (mg l-1) 4 4.5 7 

ʅʝʦʨʛʘʥʩʢʠ (mg l-1) 3 3 4 

ʉʫʚ ʦʩʪʘʪʦʢ ʧʦʩʣʝ 

ʠʩʧʘʨʫʚʘˁʝ (mg l-1) 
145 166 207 

ʆʨʛʘʥʩʢʠ (mg l-1) 119 137 178 

ʅʝʦʨʛʘʥʩʢʠ (mg l-1) 26 29 29 

 

ʆʜ ʜʦʙʠʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʚʦʜʘʪʘ ʟʘ ʚʨʝʤʝ ʥʘ ʤʝʩʝʮ ʬʝʚʨʫʘʨʠ, 

ʠʤʘʤʝ ʧʝʨʠʦʜ ʥʘ ʣʘʜʝˁʝ ʥʘ ʝʟʝʨʩʢʠʦʪ ʝʢʦʩʠʩʪʝʤ. ʅʘʿʥʠʩʢʠ ʚʨʝʜʥʦʩʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʩʝ 

ʝʚʠʜʝʥʪʠʨʘʥʠ ʚʦ ʨʝʢʠʪʝ, ʢʘʢʦ ʧʨʦʪʦʯʥʠ ʝʢʦʩʠʩʪʝʤʠ. ʇʦʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ 

ʩʝ ʝʚʠʜʝʥʪʠʨʘʥʠ ʚʦ ʝʟʝʨʩʢʠʦʪ ʧʦʿʘʩ ʢʦʿ ʝ ʥʘʿʙʣʠʩʢʫ ʜʦ ʙʨʝʛʦʪ ʥʘ ʝʟʝʨʦʪʦ, ʧʦʨʘʜʠ ʤʘʣʘʪʘ 

ʜʣʘʙʦʯʠʥʘ.  ɹʦʿʘʪʘ ʥʘ ʚʦʜʘʪʘ ʚʦ ʩʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʟʘ ʚʨʝʤʝ ʥʘ ʠʩʪʨʘʞʫʚʘʥʠʦʪ ʧʝʨʠʦʜ ʩʝ ʜʚʠʞʠ 

ʦʜ 5-10 mg l-1 Pt, ʩʘʤʦ ʚʦ ʇʨʝʪʦʨ ʠʤʘʤʝ ʚʨʝʜʥʦʩʪ 15-20 mg l-1 Pt. 

ɺʨʝʜʥʦʩʪʠʪʝ ʟʘ ʩʫʚʠʦʪ ʦʩʪʘʪʦʢ ʧʦʩʣʝ ʠʩʧʘʨʫʚʘˁʝ ʩʝ ʚʦ ʛʨʘʥʠʮʠʪʝ ʢʦʠ ʫʢʘʞʫʚʘʘʪ ʥʘ  

ʢʚʘʣʠʪʝʪ ʥʘ ʚʦʜʘ ʦʜ I ʢʣʘʩʘ. ʇʦʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʤʘʪʥʦʩʪʘ, ʩʫʩʧʝʥʜʠʨʘʥʠʪʝ ʤʘʪʝʨʠʠ ʠ 

ʚʢʫʧʥʠʦʪ ʦʩʪʘʪʦʢ ʧʦʩʣʝ ʠʩʧʘʨʫʚʘˁʝ ʟʘ ʚʨʝʤʝ ʥʘ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʢʘʤʧʘˁʠ ʩʝ ʜʦʣʞʘʪ ʧʨʝʜ ʩʝ 

ʥʘ ʩʦʩʪʘʚʦʪ ʥʘ ʧʦʜʣʦʛʘʪʘ ʚʦ ʦʚʠʝ ʠʩʪʨʘʞʫʚʘʥʠ ʣʦʢʘʣʠʪʝʪʠ ʢʘʜʝ ʧʨʝʦʚʣʘʜʫʚʘ ʩʠʪʝʥ ʧʝʩʦʢ ʠ 

ʪʠˁʘ. ʉʧʦʨʝʜ ʋʨʝʜʙʘʪʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ (ʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄ ʙʨ. 18/99) ʚʨʟ ʦʩʥʦʚʘ 

ʥʘ ʜʦʙʠʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʩʫʩʧʝʥʜʠʨʘʥʠʪʝ ʤʘʪʝʨʠʠ, ʚʦʜʘʪʘ ʦʜ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ 

(ʨʝʢʠ, ʣʠʪʦʨʘʣʥʘ ʟʦʥʘ ʠ ʚʝʨʪʠʢʘʣʥʠ ʧʨʦʬʠʣʠ ʢʘʿ ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ) ʛʝʥʝʨʘʣʥʦ 

ʧʨʠʧʘʺʘ ʚʦ I-II ʢʣʘʩʘ.  

ʈʝʟʫʣʪʘʪʠʪʝ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʨʘʩʪʚʦʨʝʥ ʢʠʩʣʦʨʦʜ ʚʦ ʘʥʘʣʠʟʠʨʘʥʠʪʝ ʧʨʠʤʝʨʦʮʠ 

ʚʦʜʘ ʦʜ ʨʝʢʠʪʝ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʛʨʘʬʠʯʢʠ ʥʘ ʩʣʠʢʘ 1, ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ 



ʩʣʠʢʘ 2, ʜʦʜʝʢʘ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʦ ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ, ʩʝ 

ʧʨʝʪʩʪʘʚʝʥʠ ʥʘ ʩʣʠʢʘ 3. 

 
ʉʣʠʢʘ 1. ɺʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʨʘʩʪʚʦʨʝʥ ʢʠʩʣʦʨʦʜ ʚʦ ʨʝʢʠʪʝ 

 

 
ʉʣʠʢʘ 2. ɺʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʨʘʩʪʚʦʨʝʥ ʢʠʩʣʦʨʦʜ ʚʦ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 
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mg/l >8

ʢʣʘʩʘ



 
ʉʣʠʢʘ 3. ɺʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʨʘʩʪʚʦʨʝʥ ʢʠʩʣʦʨʦʜ ʚʦ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʢʘʿ ʂʘʟʘʥ 

ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 

 

ɼʦʙʠʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʦʚʦʿ ʧʘʨʘʤʝʪʘʨ ʟʘ ʚʨʝʤʝ ʥʘ ʠʩʪʨʘʞʫʚʘʥʠʦʪ ʟʠʤʩʢʠ ʧʝʨʠʦʜ, 

ʫʢʘʞʫʚʘʘʪ ʥʘ ʜʦʙʨʘ ʩʥʘʙʜʝʥʦʩʪ ʩʦ ʢʠʩʣʦʨʦʜ ʚʦ ʩʠʪʝ ʜʝʬʠʥʠʨʘʥʠ ʣʦʢʘʣʠʪʝʪʠ. ɺʨʝʜʥʦʩʪʠʪʝ 

ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʨʘʩʪʚʦʨʝʥ ʢʠʩʣʦʨʦʜ ʩʝ ʧʦʚʠʩʦʢʠ ʦʜ 8 mgl-1 O2, ʰʪʦ ʩʧʦʨʝʜ ʋʨʝʜʙʘʪʘ 

ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ (ʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄ ʙʨ. 18/99), ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʦʚʦʿ ʧʘʨʘʤʝʪʘʨ 

ʫʢʘʞʫʚʘ ʥʘ ʢʚʘʣʠʪʝʪ ʥʘ ʚʦʜʘ ʦʜ I ʢʣʘʩʘ.   

ʉʦʜʨʞʠʥʘʪʘ ʥʘ ʨʘʩʪʚʦʨʝʥʠʪʝ ʙʠʦʨʘʟʛʨʘʜʣʠʚʠ ʦʨʛʘʥʩʢʠ ʤʘʪʝʨʠʠ ʚʦ ʚʦʜʘʪʘ ʩʝ 

ʧʨʝʪʩʪʘʚʝʥʠ ʢʘʢʦ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʂʄnʆ4 ʧʦʪʨʝʙʝʥ ʟʘ ʦʢʩʠʜʘʮʠʿʘ ʥʘ ʦʨʛʘʥʩʢʠʪʝ ʤʘʪʝʨʠʠ 

ʧʨʠʩʫʪʥʠ ʚʦ ʚʦʜʥʠʦʪ ʝʢʦʩʠʩʪʝʤ. ɺʨʝʜʥʦʩʪʠʪʝ ʟʘ ʦʚʦʿ ʧʘʨʘʤʝʪʘʨ ʚʦ ʠʩʪʨʘʞʫʚʘʥʠʪʝ 

ʣʦʢʘʣʠʪʝʪʠ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʛʨʘʬʠʯʢʠ ʥʘ: ʩʣʠʢʘ 4 ʟʘ ʧʨʠʤʝʨʦʮʠʪʝ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠ ʦʜ ʨʝʢʠʪʝ, 

ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʥʘ ʩʣʠʢʘ 5 ʠ ʟʘ ʚʝʨʪʠʢʘʣʥʠʦʪ 

ʧʨʦʬʠʣ ʦʜ ʣʦʢʘʣʠʪʝʪʠʪʝ ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ, ʩʣʠʢʘ 6. 

ɼʦʙʠʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʦʨʛʘʥʩʢʠ ʤʘʪʝʨʠʠ (ʧʨʝʪʩʪʘʚʝʥʠ ʢʘʢʦ 

ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ KMnO4) ʠʤʘʘʪ ʟʥʘʯʠʪʝʣʥʦ ʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ ʚʦ ʩʠʪʝ ʠʩʪʨʘʞʫʚʘʥʠ ʤʝʨʥʠ 

ʤʝʩʪʘ. ɺʨʝʜʥʦʩʪʠʪʝ ʝʚʠʜʝʥʪʠʨʘʥʠ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʨʝʢʠʪʝ, ʢʘʢʦ ʠ ʚʦ ʚʝʨʪʠʢʘʣʥʠʪʝ 

ʧʨʦʬʠʣʠ ʢʘʿ ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʘ ʪʦʯʢʘ ʠ ʣʠʪʦʨʘʣʠʪʝ ʆʪʝʰʝʚʦ ʠ ʉʪʝˁʝ ʩʝ ʧʦʚʠʩʦʢʠ ʦʜ 10     

mgl-1 O2 , ʰʪʦ ʩʧʦʨʝʜ ʋʨʝʜʙʘʪʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʚʦʜʠ, ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʚʨʟ ʦʩʥʦʚʘ 

ʥʘ ʦʚʦʿ ʧʘʨʘʤʝʪʘʨ ʚʦ ʦʚʠʝ ʠʩʪʨʘʞʫʚʘʥʠ ʣʦʢʘʣʠʪʝʪʠ ʧʨʠʧʘʺʘ ʛʝʥʝʨʘʣʥʦ ʚʦ IV ʢʣʘʩʘ. 

ʄʘʢʩʠʤʘʣʥʘʪʘ ʚʨʝʜʥʦʩʪ ʟʘ ʦʚʦʿ ʧʘʨʘʤʝʪʘʨ ʝ ʝʚʠʜʝʥʪʠʨʘʥʘ ʚʦ ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ 

ʧʫʤʧʘ ʠ ʠʟʥʝʩʫʚʘ 51,39 mgl-1 O2. ɺʦ ʣʠʪʦʨʘʣʠʪʝ ɼʦʣʥʦ ɼʫʧʝʥʠ, ʅʘʢʦʣʝʮ, ʂʨʘʥʠ, ʉʣʠʚʥʠʮʘ 

ʠ ʇʨʝʪʦʨ, ʟʘ ʦʚʦʿ ʧʝʨʠʦʜ ʩʝ ʝʚʠʜʝʥʪʠʨʘʥʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʦʨʛʘʥʩʢʠʪʝ ʙʠʦʨʘʟʛʨʘʜʣʠʚʠ ʤʘʪʝʨʠʠ 

ʧʦʥʠʩʢʠ ʦʜ 10 mgl-1 O2, ʰʪʦ ʩʧʦʨʝʜ ʋʨʝʜʙʘʪʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ ʫʢʘʞʫʚʘ ʥʘ 

ʢʚʘʣʠʪʝʪ ʥʘ ʚʦʜʘ ʦʜ III  ʢʣʘʩʘ. ʅʘʿʥʠʩʢʘʪʘ ʚʨʝʜʥʦʩʪ ʢʦʿʘ ʠʟʥʝʩʫʚʘ 5,33 mgl-1 O2 ʝ 

ʝʚʠʜʝʥʪʠʨʘʥʘ ʚʦ ʣʠʪʦʨʘʣʦʪ ʅʘʢʦʣʝʮ.  
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ʉʣʠʢʘ 4. ɺʨʝʜʥʦʩʪʠ ʟʘ ʦʨʛʘʥʩʢʠʪʝ ʤʘʪʝʨʠʠ ʢʘʢʦ ʧʝʨʤʘʥʛʘʥʘʪʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʚʦ ʚʦʜʘʪʘ ʦʜ ʨʝʢʠʪʝ 

 

 
ʉʣʠʢʘ 5. ɺʨʝʜʥʦʩʪʠ ʟʘ ʦʨʛʘʥʩʢʠʪʝ ʤʘʪʝʨʠʠ ʢʘʢʦ ʧʝʨʤʘʥʛʘʥʘʪʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ  ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ 

ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 
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2,51-5,0 mg/l
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< 2,5 mg/l
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5,01-10,0 mg/l
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10,01-20,0 mg/l

IV ʢʣʘʩʘ



 
ʉʣʠʢʘ 6. ɺʨʝʜʥʦʩʪʠ ʟʘ ʦʨʛʘʥʩʢʠʪʝ ʤʘʪʝʨʠʠ ʢʘʢʦ ʧʝʨʤʘʥʛʘʥʘʪʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ  ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ 

ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʢʘʿ ʣʦʢʘʣʠʪʝʪʠʪʝ ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ 

 

 ɹʠʦʭʝʤʠʩʢʘʪʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʢʠʩʣʦʨʦʜ ʟʘ ʧʝʪ ʜʝʥʘ, ʧʨʝʪʩʪʘʚʫʚʘ ʠʥʜʠʢʘʪʦʨ ʥʘ 

ʦʨʛʘʥʩʢʦʪʦ ʟʘʛʘʜʫʚʘˁʝ ʚʦ ʚʦʜʥʠʪʝ ʝʢʦʩʠʩʪʝʤʠ. ɺʨʝʜʥʦʩʪʠʪʝ ʟʘ ɹʇʂ5 ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ 

ʨʝʢʠʪʝ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʛʨʘʬʠʯʢʠ ʥʘ ʩʣʠʢʘ 7. 

 
ʉʣʠʢʘ 7. ɺʨʝʜʥʦʩʪʠ ʟʘ ʙʠʦʭʝʤʠʩʢʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʢʠʩʣʦʨʦʜ ʚʦ ʨʝʢʠʪʝ 

 

 ɺʨʝʜʥʦʩʪʠʪʝ ʟʘ ɹʇʂ5 ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʩʝ 

ʧʨʝʪʩʪʘʚʝʥʠ ʛʨʘʬʠʯʢʠ ʥʘ ʩʣʠʢʘ 8. 
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ʇʦʪʨʦʰʫʚʘʯʢʘ ʥʘ KMnO 4

ʟʠʤʘ 2024

2,51-5,0 mg/l

II ʢʣʘʩʘ

< 2,5 mg/l

I ʢʣʘʩʘ

5,01-10,0 mg/l

III ʢʣʘʩʘ

10,01-20,0 mg/l

IV ʢʣʘʩʘ
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ɹʠʦʭʝʤʠʩʢʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʢʠʩʣʦʨʦʜ

ʟʠʤʘ 2024

2,01-4,0 mg/l

II ʢʣʘʩʘ

< 2,0 mg/l

I ʢʣʘʩʘ

4,01-7,0 mg/l

III ʢʣʘʩʘ

7,01-15,0 mg/l

IV ʢʣʘʩʘ



 
ʉʣʠʢʘ 8. ɺʨʝʜʥʦʩʪʠ ʟʘ ʙʠʦʭʝʤʠʩʢʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʢʠʩʣʦʨʦʜ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʣʠʪʦʨʘʣʥʘʪʘ 

ʟʦʥʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 

 

 ʅʘ ʛʨʘʬʠʢʦʪ ʥʘ ʩʣʠʢʘ 9 ʜʘʜʝʥʠ ʩʝ ʚʨʝʜʥʦʩʪʠʪʝ ʟʘ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʦʜ 

ʣʦʢʘʣʠʪʝʪʠʪʝ ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ. 

 
ʉʣʠʢʘ 9. ɺʨʝʜʥʦʩʪʠ ʟʘ ʙʠʦʭʝʤʠʩʢʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʢʠʩʣʦʨʦʜ ʚʦ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʢʘʿ 

ʣʦʢʘʣʠʪʝʪʠʪʝ ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ 

 

ɺʨʝʜʥʦʩʪʠʪʝ ʜʦʙʠʝʥʠ ʟʘ ʙʠʦʭʝʤʠʩʢʘʪʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʢʠʩʣʦʨʦʜ, ʩʝ ʚʦ ʢʦʨʝʣʘʮʠʿʘ 

ʩʦ ʚʨʝʜʥʦʩʪʠʪʝ ʟʘ ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʦʨʛʘʥʩʢʠʪʝ ʙʠʦʨʘʟʛʨʘʜʣʠʚʠ ʤʘʪʝʨʠʠ. ɺʨʟ ʦʩʥʦʚʘ ʥʘ 

ʜʦʙʠʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʚʦ ʨʝʢʠʪʝ, ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʠ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʢʘʿ ʂʘʟʘʥ ʠ 

ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ, ʤʦʞʝʤʝ ʜʘ ʢʦʥʩʪʘʪʠʨʘʤʝ ʜʝʢʘ ʩʧʦʨʝʜ ʋʨʝʜʙʘʪʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʚʦʜʠ 
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 >2,0mg/l
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ʟʠʤʘ 2024
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ʟʠʤʘ      2024



ʛʝʥʝʨʘʣʥʦ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʧʨʠʧʘʺʘ ʚʦ I-II ʢʣʘʩʘ. ʀʩʢʣʫʯʦʢ ʦʜ ʚʘʢʚʘʪʘ ʩʦʩʪʦʿʙʘ ʩʝ 

ʟʘʙʝʣʝʞʫʚʘ ʚʦ ʧʨʠʤʝʨʦʢʦʪ ʦʜ ɻʦʣʝʤʘ ʈʝʢʘ, ʢʘʜʝ ʝ ʝʚʠʜʝʥʪʠʨʘʥʘ ʚʦʝʜʥʦ ʠ ʤʘʢʩʠʤʘʣʥʘʪʘ 

ʚʨʝʜʥʦʩʪ ʟʘ ʙʠʦʭʝʤʠʩʢʘʪʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʢʠʩʣʦʨʦʜ ʢʦʿʘ ʠʟʥʝʩʫʚʘ 9,32 mgl-1O2 ʠ ʢʘʜʝ 

ʠʤʘʤʝ ʧʨʝʤʠʥ ʚʦ IV ʢʣʘʩʘ. ʈʝʢʘʪʘ ʧʨʝʪʩʪʘʚʫʚʘ ʨʝʮʠʧʠʝʥʪ ʥʘ ʦʪʧʘʜʥʠ ʠʥʜʫʩʪʨʠʩʢʠ, 

ʢʦʤʫʥʘʣʥʠ ʠ ʚʦʜʠ ʦʜ ʜʦʤʘ˃ʠʥʩʪʚʘʪʘ, ʢʘʢʦ ʠ ʜʨʝʥʘʞʥʠ ʚʦʜʠ ʦʜ ʦʢʦʣʥʠʪʝ ʟʝʤʿʦʜʝʣʩʢʠ 

ʧʦʚʨʰʠʥʠ ʥʠʟ ʢʦʠ ʪʘʘ ʧʦʤʠʥʫʚʘ, ʠ ʚʦ ʛʦʣʝʤʘ ʤʝʨʘ ʜʦʧʨʠʥʝʩʫʚʘ ʟʘ ʟʛʦʣʝʤʫʚʘˁʝʪʦ ʥʘ 

ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʦʨʛʘʥʩʢʠʪʝ ʠ ʥʫʪʨʠʝʥʪʥʠʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʢʘʜʝ ʪʘʘ ʩʝ ʚʣʝʚʘ ʘ ʠ ʥʘ ʮʝʣʦʢʫʧʥʠʦʪ ʘʢʚʘʪʠʯʝʥ ʝʢʦʩʠʩʪʝʤ ʪ.ʝ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ. 

 ɺʦ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʦʜ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ, ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʦʜ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ʝʟʝʨʦ, ʢʘʢʦ ʠ ʨʝʢʠʪʝ, ʧʨʦʮʝʥʢʘʪʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʩʝ ʦʜʨʝʜʫʚʘ ʚʨʟ 

ʦʩʥʦʚʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ ʠ ʚʢʫʧʝʥ ʘʟʦʪ. ɼʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʜ 

ʘʥʘʣʠʟʠʪʝ ʫʢʘʞʫʚʘʘʪ ʥʘ ʧʨʠʩʫʩʪʚʦ ʥʘ ʘʟʦʪʥʠʪʝ ʬʦʨʤʠ ʚʦ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʧʨʠʤʝʨʦʮʠ ʚʦʜʘ ʠ 

ʪʦʘ ʥʠʪʨʘʪʝʥ, ʥʠʪʨʠʪʝʥ, ʘʤʦʥʠʿʘʯʝʥ ʠ ʘʟʦʪ ʧʦ Kjeldahl (ʦʨʛʘʥʩʢʠ ʘʟʦʪ). ɺʨʝʜʥʦʩʪʠʪʝ ʟʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʘʟʦʪʥʠʪʝ ʬʦʨʤʠ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʨʝʢʠʪʝ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʚʦ ʪʘʙʝʣʘ 5, 

ʦʜ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʚʨʝʜʥʦʩʪʠʪʝ ʩʝ ʚʦ ʪʘʙʝʣʘ 6, ʚʨʝʜʥʦʩʪʠʪʝ ʟʘ ʚʝʨʪʠʢʘʣʥʠʦʪ ʧʨʦʬʠʣ ʢʘʿ 

ʂʘʟʘʥ ʚʦ ʪʘʙʝʣʘ 7 ʠ ʟʘ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ ʚʦ ʪʘʙʝʣʘ ʙʨʦʿ 8. 

ʇʨʠʩʫʩʪʚʦʪʦ ʥʘ ʥʠʪʨʠʪʥʠʦʪ ʘʟʦʪ ʚʦ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʟʘ ʚʨʝʤʝ ʥʘ 

ʠʩʪʨʘʞʫʚʘʥʠʦʪ ʧʝʨʠʦʜ ʝ ʝʚʠʜʝʥʪʠʨʘʥ ʚʦ ʨʝʣʘʪʠʚʥʦ ʥʠʩʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʢʦʠ ʛʝʥʝʨʘʣʥʦ ʩʝ 

ʧʦʥʠʩʢʠ ʦʜ 1 ɛg l-1 NO2-N. ɸʤʦʥʠʿʘʯʝʥ ʘʟʦʪ ʝ ʝʚʠʜʝʥʪʠʨʘʥ ʩʘʤʦ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ: ɻʦʣʝʤʘ 

ʈʝʢʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ ʧʫʤʧʘ (168,98 ɛg l-1 NH3-N), ʚʦ ʧʨʠʤʝʨʦʢʦʪ ʦʜ ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʨʘʥʘ 

(55,772 ɛg l-1 NH3-N) ʠ ʚʦ ʚʝʨʪʠʢʘʣʥʠʦʪ ʧʨʦʬʠʣ ʢʘʿ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ ʥʘ 5 ʤʝʪʨʠ ʜʣʘʙʦʯʠʥʘ 

(11,167 ɛg l-1 NH3-N). ʇʨʠʩʫʩʪʚʦʪʦ ʥʘ ʘʤʦʥʠʿʘʯʥʠʦʪ ʘʟʦʪ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʫʢʘʞʫʚʘ ʥʘ 

ʧʨʠʩʫʩʪʚʦ ʥʘ ʩʚʝʞʦ ʬʝʢʘʣʥʦ ʟʘʛʘʜʫʚʘˁʝ.   

 

ʊʘʙʝʣʘ 5. ɺʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʘʟʦʪʥʠʪʝ ʬʦʨʤʠ (ʥʠʪʨʠʪʝʥ, ʥʠʪʨʘʪʝʥ, ʘʤʦʥʠʿʘʯʝʥ ʠ ʘʟʦʪ 

ʧʦ Kjeldahl) ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʨʝʢʠʪʝ 

ʇʨʦʣʝʪ 2024 

 
ɻʦʣʝʤʘ ʈʝʢʘ 

ʀʟʙʠʰʪʝ 

ɻʦʣʝʤʘ ʈʝʢʘ 

ɹʝʥʟʠʥʩʢʘ 
ʂʨʘʥʩʢʘ ʈʝʢʘ 

ɹʨʘʿʯʠʥʩʢʘ 

ʈʝʢʘ 

ɻʦʣʝʤʘ ʈʝʢʘ 

ʢʘʿ ʙʨʘʥʘ 

NO2-N (ɛg l-1) ʅ.ʜ 2.768 ʅ.ʜ ʅ.ʜ 1.916 

NO3- N (ɛg l-1) 37.94 261.10 67.508 44.633 258.87 

N-NH3 (ɛg l-1) ʅ.ʜ 168.98 ʅ.ʜ ʅ.ʜ 55.772 

TN Kjeldahl  (ɛg l-1) 171.48 597.67 409.55 1045.51 534.41 

 

ʊʘʙʝʣʘ 6. ɺʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʘʟʦʪʥʠʪʝ ʬʦʨʤʠ (ʥʠʪʨʠʪʝʥ, ʥʠʪʨʘʪʝʥ, ʘʤʦʥʠʿʘʯʝʥ ʠ ʘʟʦʪ 

ʧʦ Kjeldahl) ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 

ʇʨʦʣʝʪ 2024 

 

ɼʦʣʥʦ 

ɼʫʧʝʥʠ 
ʅʘʢʦʣʝʮ ʂʨʘʥʠ ʉʣʠʚʥʠʮʘ ʇʨʝʪʦʨ ʉʪʝˁʝ ʆʪʝʰʝʚʦ 

NO2-N (ɛg l-1) ʅ.ʜ ʅ.ʜ ʅ.ʜ ʅ.ʜ ʅ.ʜ ʅ.ʜ ʅ.ʜ 

NO3- N (ɛg l-1) 27.896 46.307 33.475 11.158 10.043 5.771 19.085 

N-NH3 (ɛg l-1) ʅ.ʜ ʅ.ʜ ʅ.ʜ ʅ.ʜ ʅ.ʜ ʅ.ʜ ʅ.ʜ 

TN Kjeldahl  (ɛg l-1) 367.31 309.92 234.87 333.76 606.59 510.23 346.17 



ʊʘʙʝʣʘ 7. ɺʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʘʟʦʪʥʠʪʝ ʬʦʨʤʠ (ʥʠʪʨʠʪʝʥ, ʥʠʪʨʘʪʝʥ, ʘʤʦʥʠʿʘʯʝʥ ʠ ʘʟʦʪ 

ʧʦ Kjeldahl) ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʚʝʨʪʠʢʘʣʥʠʦʪ ʧʨʦʬʠʣ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 

ʇʨʦʣʝʪ 2024 

 
ʂʘʟʘʥ 0ʤ ʂʘʟʘʥ 7ʤ ʂʘʟʘʥ 15ʤ ʂʘʟʘʥ 25ʤ 

ʂʘʟʘʥ 

ʠʥʪʝʛʨʠʨʘʥʘ 

NO2-N (ɛg l-1) 0.521 ˹Φ͒ ˹Φ͒ ˹Φ͒ 0.174 
NO3- N (ɛg l-1) 6.658 5.771 5.327 4.883 3.995 
N-NH3 (ɛg l-1) ˹Φ͒ ˹Φ͒ ˹Φ͒ ˹Φ͒ ˹Φ͒ 

TN Kjeldahl  (ɛg l-1) 569.14 642.26 578.28 575.79 388.02 
 

ʊʘʙʝʣʘ 8. ɺʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʥʠʪʨʘʪʝʥ ʘʟʦʪ ʚʦ ʚʝʨʪʠʢʘʣʥʠʦʪ ʧʨʦʬʠʣ 

ʇʨʦʣʝʪ 2024 

 

ʎʝʥʪʨʘʣʥʘ 

0,5ʤ 

ʎʝʥʪʨʘʣʥʘ 7ʤ ʎʝʥʪʨʘʣʥʘ 

15ʤ 

NO2-N (ɛg l-1) ʅ.ʜ ʅ.ʜ ʅ.ʜ 

NO3- N (ɛg l-1) 6.658 3.551 3.107 

N-NH3 (ɛg l-1) ʅ.ʜ 11.167 ʅ.ʜ 

TN Kjeldahl  (ɛg l-1) 576.37 710.37 355.62 

 

ɼʦʙʠʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʚʢʫʧʝʥ ʘʟʦʪ (ʧʨʝʪʩʪʘʚʝʥ ʢʘʢʦ ʟʙʠʨ ʥʘ 

ʦʨʛʘʥʩʢʠʪʝ ʠ ʥʝʦʨʛʘʥʩʢʠʪʝ ʘʟʦʪʥʠ ʬʦʨʤʠ), ʚʦ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʈʝʢʠ, ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʛʨʘʬʠʯʢʠ 

ʥʘ ʩʣʠʢʘ 10, ʟʘ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʩʣʠʢʘ 11, ʜʦʜʝʢʘ ʟʘ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʢʘʿ ʂʘʟʘʥ ʠ 

ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ, ʥʘ ʩʣʠʢʘ 12. 

 
ʉʣʠʢʘ 10. ɺʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʚʢʫʧʝʥ ʘʟʦʪ ʚʦ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʈʝʢʠ 
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ʉʣʠʢʘ 11. ɺʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʚʢʫʧʝʥ ʘʟʦʪ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 

 
ʉʣʠʢʘ 12. ɺʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʚʢʫʧʝʥ ʘʟʦʪ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ 

ʢʘʿ ʣʦʢʘʣʠʪʝʪʠʪʝ ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ 

 

ʆʜ ʜʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʤʦʞʝ ʜʘ ʩʝ ʢʦʥʩʪʘʪʠʨʘ ʜʝʢʘ ʟʘ ʚʨʝʤʝ ʥʘ ʠʩʪʨʘʞʫʚʘʥʠʦʪ 

ʧʝʨʠʦʜ, ʥʘʿʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʚʢʫʧʥʠʦʪ ʘʟʦʪ ʩʝ ʝʚʠʜʝʥʪʠʨʘʥʠ ʚʦ ʨʝʢʠʪʝ ʠ ʪʦʘ ɻʦʣʝʤʘ ʈʝʢʘ 

ʙʝʥʟʠʥʩʢʘ (861,1 ɛg l-1 TN), ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ (1094,63 ɛg l-1 TN) ʠ ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʨʘʥʘ 

(808,87 ɛg l-1 TN). ʉʧʦʨʝʜ ʋʨʝʜʙʘʪʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʚʦʜʠ, ʚʦʜʘʪʘ ʚʦ ʨʝʢʠʪʝ ʩʝ ʜʚʠʞʠ ʚʦ 

ʛʨʘʥʠʮʠʪʝ II-IV  ʢʣʘʩʘ. ʅʘʿʚʠʩʦʢʘ ʚʨʝʜʥʦʩʪ ʚʦ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʝ ʝʚʠʜʝʥʪʠʨʘʥ ʚʦ 

ʣʦʢʘʣʠʪʝʪʦʪ ʇʨʝʪʦʨ (621,6 ɛg l-1 TN), ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʨʝʯʥʦʪʦ ʫʩʪʠʝ ʥʘ ɻʦʣʝʤʘ ʈʝʢʘ. ɺʘʢʚʘʪʘ 
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ʩʦʩʪʦʿʙʘ ʚʦ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʠ ʚʝʨʪʠʢʘʣʥʠʦʪ ʧʨʦʬʠʣ ʥʘ ɽʟʝʨʦʪʦ ʫʢʘʞʫʚʘ ʥʘ ʟʛʦʣʝʤʝʥʦ 

ʥʫʪʨʠʝʥʪʥʦ ʦʧʪʦʚʘʨʫʚʘˁʝ. 

ɼʦʙʠʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʛʨʘʬʠʯʢʠ 

ʥʘ ʩʣʠʢʠʪʝ: ʉʣ.13 ʟʘ ʧʨʠʤʝʨʦʮʠʪʝ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠ ʦʜ ʨʝʢʠʪʝ, ʉʣ.14 ʟʘ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ 

ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʝʟʝʨʦʪʦ ʠ ʉʣ.15 ʟʘ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʢʘʿ ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ. 

ʇʦʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ  ʟʘ ʦʚʦʿ ʥʫʪʨʠʝʥʪ  ʩʝ ʝʚʠʜʝʥʪʠʨʘʥʠ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠ 

ʦʜ ʈʝʢʠʪʝ.  

 
ʉʣʠʢʘ 13. ʂʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ ʚʦ ʨʝʢʠʪʝ 

(ʋʨʝʜʙʘ ʟʘ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ (ʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄ ʙʨ. 18/99) 

 

ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ, ʚʦʜʘʪʘ ʚʦ ʠʩʪʨʘʞʫʚʘʥʠʪʝ 

ʧʨʠʤʝʨʦʮʠ ʦʜ ʨʝʢʠʪʝ ʚʦ ʩʣʠʚʥʦʪʦ ʧʦʜʨʘʯʿʝ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʩʧʦʨʝʜ ʋʨʝʜʙʘʪʘ ʟʘ 

ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ, ʧʨʠʧʘʺʘʘʪ ʛʝʥʝʨʘʣʥʦ ʚʦ IV ʢʣʘʩʘ. ʇʦʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʚʢʫʧʝʥ 

ʬʦʩʦʬʦʨ ʩʝ ʝʚʠʜʝʥʪʠʨʘʥʠ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ɻʦʣʝʤʘ ʈʝʢʘ ʙʨʘʥʘ (37,2 ɛg l-1 TP) ʠ ʂʨʘʥʩʢʘ 

ʈʝʢʘ (49,6 ɛg l-1 TP). ɺʘʢʚʘʪʘ ʩʦʩʪʦʿʙʘ ʩʝ ʦʜʨʘʟʫʚʘ ʠ ʚʦ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ 

ɽʟʝʨʦ ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʨʝʯʥʠʪʝ ʫʩʪʠʿʘ, ʢʘʜʝ ʩʝ ʝʚʠʜʝʥʪʠʨʘʥʠ ʧʦʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ ʟʘ 

ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ ʚʦ ʦʜʥʦʩ ʥʘ ʦʩʪʘʥʘʪʠʪʝ ʣʦʢʘʣʠʪʝʪʠ. ʄʘʢʩʠʤʘʣʥʘʪʘ 

ʚʨʝʜʥʦʩʪ ʝ ʝʚʠʜʝʥʪʠʨʘʥʘ ʚʦ ʣʠʪʦʨʘʣʦʪ ʇʨʝʪʦʨ (34,1 ɛg l-1 TP) ʠ ʚʦ ʂʨʘʥʠ (25,39 ɛg l-1 TP). 

ɺʨʝʜʥʦʩʪʠʪʝ ʟʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʠ ʚʝʨʪʠʢʘʣʥʠʪʝ 

ʧʨʦʬʠʣʠ ʢʘʿ ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ ʩʧʦʨʝʜ ʋʨʝʜʙʘʪʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ ʧʨʠʧʘʺʘ 

ʚʦ III ʠ IV ʢʣʘʩʘ, ʦʜʥʦʩʥʦ ʤʝʟʦʪʨʦʬʝʥ ʢʘʨʘʢʪʝʨ ʩʧʦʨʝʜ OECD ʢʣʘʩʠʬʠʢʘʮʠʿʘʪʘ (1982).  
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III ʢʣʘʩʘ

11.1-20mg l-1

IV ʢʣʘʩʘ

20-75mg l-1



 
ʉʣʠʢʘ 14. ʂʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ ʚʦ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 

(ʋʨʝʜʙʘ ʟʘ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ (ʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄ ʙʨ. 18/99) 

 
ʉʣʠʢʘ 15. ʂʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ ʚʦ ʧʨʠʤʝʨʦʮʠʪʝ ʦʜ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʥʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ï ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ (ʋʨʝʜʙʘ ʟʘ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ (ʉʣ. ʚʝʩʥʠʢ 

ʥʘ ʈʄ ʙʨ. 18/99) 

 

/: ɺʨʝʜʥʦʩʪʠʪʝ ʟʘ ʠʥʜʝʢʩʦʪ ʥʘ ʪʨʦʬʠʯʢʘ ʩʦʩʪʦʿʙʘ ʚʦ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʠ ʮʝʥʪʨʘʣʥʘʪʘ ʪʦʯʢʘ 

ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ, ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ ʝ ʧʨʝʪʩʪʘʚʝʥ ʥʘ 

ʩʣʠʢʘ 16. 

ʉʧʦʨʝʜ ʜʦʙʠʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʠʥʜʝʢʩʦʪ ʥʘ ʪʨʦʬʠʯʢʘ ʩʦʩʪʦʿʙʘ (TSI) ʚʨʟ ʦʩʥʦʚʘ ʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ, ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʚʦ ʜʝʬʠʥʠʨʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ 

ʧʨʠʧʘʺʘ ʚʦ ʤʝʟʦʪʨʦʬʥʦ ʧʦʜʨʘʯʿʝ. ʀʩʢʣʫʯʦʢ ʦʜ ʚʘʢʚʘʪʘ ʩʦʩʪʦʿʙʘ ʝ ʟʘʙʝʣʝʞʘʥ ʚʦ ʣʦʢʘʣʠʪʝʪʠʪʝ 

ʂʨʘʥʠ ʠ ʇʨʝʪʦʨ, ʢʘʜʝ ʠʤʘʤʝ ʧʨʝʤʠʥ ʚʦ ʤʝʟʦʪʨʦʬʥʦ-ʝʫʪʨʦʬʥʦ ʧʦʜʨʘʯʿʝ. 
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ʉʣʠʢʘ 18. ʀʥʜʝʢʩ ʥʘ ʪʨʦʬʠʯʢʘ ʩʦʩʪʦʿʙʘ ʚʨʟ ʙʘʟʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʚʢʫʧʝʥ 

ʬʦʩʬʦʨ  

 

ɿʘʢʣʫʯʦʮʠ 
  

 ʉʧʦʨʝʜ ʋʨʝʜʙʘʪʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ, ʨʝʟʫʣʪʘʪʠʪʝ ʦʜ ʘʥʘʣʠʟʠʪʝ ʜʦʙʠʝʥʠ ʦʜ 

ʠʩʪʨʘʞʫʚʘˁʘʪʘ ʚʦ ʟʠʤʩʢʘʪʘ ʩʝʟʦʥʘ, ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʬʠʟʠʯʢʦ-ʭʝʤʠʩʢʠʪʝ ʧʘʨʘʤʝʪʨʠ ʢʘʢʦ ʰʪʦ 

ʩʝ ʦʨʛʘʥʩʢʠ ʙʠʦʨʘʟʛʨʘʜʣʠʚʠ ʤʘʪʝʨʠʠ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʚʢʫʧʝʥ ʘʟʦʪ ʠ ʚʢʫʧʝʥ ʬʦʩʬʦʨ, 

ʛʝʥʝʨʘʣʥʦ ʫʢʘʞʫʚʘʘʪ ʥʘ ʢʚʘʣʠʪʝʪ ʥʘ ʚʦʜʘ ʦʜ III ï IV ʢʣʘʩʘ.  

 ɺʘʢʚʘʪʘ ʩʦʩʪʦʿʙʘ ʫʢʘʞʫʚʘ ʥʘ ʟʛʦʣʝʤʝʥʦ ʦʨʛʘʥʩʢʦ ʠ ʥʫʪʨʠʝʥʪʥʦ ʦʧʪʦʚʘʨʫʚʘˁʝ ʚʦ 

ʚʦʜʘʪʘ ʦʜ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ, ʦʜʥʦʩʥʦ ʢʦʥʪʠʥʫʠʨʘʥʦ ʚʥʝʩʫʚʘˁʝ ʥʘ ʥʫʪʨʠʝʥʪʠ ʚʦ 

ʝʟʝʨʩʢʠʦʪ ʝʢʦʩʠʩʪʝʤ ʧʨʝʜ ʩʝ ʧʨʝʢʫ ʧʦʚʨʰʠʥʩʢʠʪʝ ʜʦʪʝʮʠ - ʨʝʢʠʪʝ ʠ ʜʨʝʥʘʞʥʠʪʝ ʚʦʜʠ ʦʜ 

ʦʢʦʣʥʠʪʝ ʟʝʤʿʦʜʝʣʩʢʠ ʧʦʚʨʰʠʥʠ. ʇʦʩʝʙʥʦ ʘʣʘʨʤʘʥʪʥʘ ʩʦʩʪʦʿʙʘ ʩʦ ʦʨʛʘʥʩʢʦ ʠ ʥʫʪʨʠʝʥʪʥʦ 

ʦʧʪʦʚʘʨʫʚʘˁʝ ʝ ʟʘʙʝʣʝʞʘʥʘ ʚʦ ʣʠʪʦʨʘʣʦʪ ʇʨʝʪʦʨ ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʫʩʪʠʝʪʦ ʥʘ ɻʦʣʝʤʘ ʈʝʢʘ ʠ 

ɻʦʣʝʤʘ ʈʝʢʘ, ʢʦʿʘ ʧʨʝʪʩʪʘʚʫʚʘ ʠ ʥʘʿʛʦʣʝʤ ʧʦʪʝʥʮʠʿʘʣʝʥ ʟʘʛʘʜʫʚʘʯ ʚʦ ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ, 

ʦʜʥʦʩʥʦ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʚʦ ʮʝʣʠʥʘ.    

 ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʨʘʩʪʚʦʨʝʥ ʢʠʩʣʦʨʦʜ ʚʦ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʤʝʨʥʠ 

ʤʝʩʪʘ, ʨʝʢʠʪʝ, ʣʠʪʦʨʘʣʥʘʪʘ ʟʦʥʘ ʢʘʢʦ ʠ ʚʝʨʪʠʢʘʣʥʠʦʪ ʧʨʦʬʠʣ ʢʘʿ ʂʘʟʘʥ ʠ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ, 

ʟʘ ʚʨʝʤʝ ʥʘ ʠʩʪʨʘʞʫʚʘˁʘʪʘ ʫʢʘʞʫʚʘʘʪ ʥʘ ʜʦʙʨʘ ʩʥʘʙʜʝʥʦʩʪ ʩʦ ʢʠʩʣʦʨʦʜ ʢʘʜʝ ʚʨʝʜʥʦʩʪʠʪʝ ʟʘ 

ʚʨʝʤʝ ʥʘ ʟʠʤʩʢʘʪʘ ʢʘʤʧʘˁʘ ʩʝ ʧʦʚʠʩʦʢʠ ʦʜ 8 mgL-1 O2.   

 ɼʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʫʢʘʞʫʚʘʘʪ ʥʘ ʩʠʣʥʦ ʘʥʪʨʦʧʦʛʝʥʦ ʚʣʠʿʘʥʠʝ ʰʪʦ ʜʦʧʨʠʥʝʩʫʚʘ ʟʘ 

ʟʘʙʨʟʫʚʘˁʝ ʥʘ ʧʨʦʮʝʩʦʪ ʥʘ ʝʫʪʨʦʬʠʢʘʮʠʿʘ ʦʜʥʦʩʥʦ ʟʘʙʨʟʘʥʦ ʩʪʘʨʝʝˁʝ ʥʘ ʘʢʚʘʪʠʯʥʠʦʪ 

ʝʢʦʩʠʩʪʝʤ. 
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ɿʠʤʩʢʘ ʢʘʤʧʘˁʘ 2024 ʛʦʜʠʥʘ 

 

 

ʀʟʛʦʪʚʠʣ: ɼ-ʨ ʃʝʥʯʝ ʃʦʢʦʩʢʘ 

ʆʜʜʝʣʝʥʠʝ ʟʘ ʤʠʢʨʦʙʠʦʣʦʛʠʿʘ 

 

ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʧʦʚʨʰʠʥʩʢʠʪʝ ʚʦʜʠ ʝ ʦʜ ʠʩʢʣʫʯʠʪʝʣʥʘ ʚʘʞʥʦʩʪ, ʢʘʢʦ ʟʘ ʦʨʛʘʥʠʟʤʠʪʝ 

ʢʦʠ ʞʠʚʝʘʪ ʚʦ ʥʠʚ, ʪʘʢʘ ʠ ʟʘ ʣʫʺʝʪʦ ʢʦʠ ʛʠ ʢʦʨʠʩʪʘʪ ʟʘ ʨʘʟʣʠʯʥʠ ʧʦʪʨʝʙʠ. ɹʘʢʪʝʨʠʠʪʝ ʩʝ 

ʠʜʝʘʣʥʠ ʩʝʥʟʦʨʠ ʟʘ ʠʥʜʠʢʘʮʠʿʘ ʥʘ ʤʠʢʨʦʙʠʦʣʦʰʢʦ ʟʘʛʘʜʫʚʘˁʝ ʥʘ ʚʦʜʠʪʝ. ɼʫʨʠ ʠ ʢʦʛʘ 

ʙʠʦʣʦʰʢʠʦʪ ʠ ʭʝʤʠʩʢʠʦʪ ʢʚʘʣʠʪʝʪ ʥʘ ʚʦʜʘʪʘ ʝ ʧʨʠʬʘʪʣʠʚ, ʤʠʢʨʦʙʠʦʣʦʰʢʠʪʝ ʧʘʨʘʤʝʪʨʠ 

ʤʦʞʘʪ ʜʘ ʧʦʢʘʞʘʪ ʩʝʨʠʦʟʥʦ ʘʥʪʨʦʧʦʛʝʥʦ ʚʣʠʿʘʥʠʝ ʢʦʝ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʩʦ ʛʦʣʝʤʘ ʙʨʦʿʥʦʩʪ 

ʥʘ ʙʘʢʪʝʨʠʠ. ɼʝʪʘʣʥʦʪʦ ʧʦʟʥʘʚʘˁʝ ʥʘ ʬʝʢʘʣʥʦʪʦ ʟʘʛʘʜʫʚʘˁʝ ʚʦ ʚʦʜʥʠʪʝ ʩʨʝʜʠʥʠ ʝ ʦʜ ʢʣʫʯʥʦ 

ʟʥʘʯʝˁʝ ʟʘ ʘʢʪʠʚʥʦʩʪʠʪʝ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʩʣʠʚʦʪ, ʩʦ ʮʝʣ ʦʜʨʞʫʚʘˁʝ ʥʘ ʙʝʟʙʝʜʥʠ ʚʦʜʠ ʟʘ 

ʨʝʢʨʝʘʪʠʚʥʠ ʠ ʝʢʦʥʦʤʩʢʠ ʮʝʣʠ.  

ɺʦ ʟʠʤʘ 2024 ʛʦʜʠʥʘ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠ ʩʝ ʤʦʩʪʨʠ ʚʦʜʘ ʟʘ ʤʠʢʨʦʙʠʦʣʦʰʢʠ ʘʥʘʣʠʟʠ ʦʜ 

ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ ʠ ʥʝʛʦʚʠʪʝ ʧʨʠʪʦʢʠ, ʦʜ ʩʣʝʜʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ:   

¶ ʇʦ ʪʝʯʝʥʠʝʪʦ ʥʘ ʨʝʢʠʪʝ 

- ɻʦʣʝʤʘ ʈʝʢʘ ï ʙʝʥʟʠʥʩʢʘ 

- ɻʦʣʝʤʘ ʈʝʢʘ ï ʙʨʘʥʘ 

- ɻʦʣʝʤʘ ʈʝʢʘ ï ʀʟʙʠʰʪʘ 

- ʂʨʘʥʩʢʘ ʠ  

- ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ ʢʘʢʦ ʠ ʦʜ  

- ʆʜ ʢʨʘʿʙʨʝʥʠʦʪ ʜʝʣ ʥʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ ʠ ʪʦʘ ʣʦʢʘʣʠʪʝʪʠʪʝ:  

- ʇʨʝʪʦʨ ʦʜʤʦʨʘʣʠʰʪʝ,  

- ʂʨʘʥʠ (ʢʘʿ ʚʣʠʚʦʪ ʥʘ ʂʨʘʥʩʢʘ ʈʝʢʘ ʚʦ ɽʟʝʨʦ),  

- ʅʘʢʦʣʝʮ - ʧʨʝʜ ʚʣʠʚʦʪ ʥʘ ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ ʚʦ ɽʟʝʨʦ 

- ʉʣʠʚʥʠʮʘ 

- ʆʪʝʰʝʚʦ ʦʜʤʦʨʘʣʠʰʪʝ ʠ  

- ʉʪʝˁʝ ʠ 

- ʆʜ ʜʚʘ ʚʝʨʪʠʢʘʥʠ ʧʨʦʬʠʣʠ ʦʜ ʩʣʦʙʦʜʥʘʪʘ ʚʦʜʘ ʥʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ 

         - ʚʝʨʪʠʢʘʣʝʥ ʧʨʦʬʠʣ ʮʝʥʪʨʘʣʥʘ ʪʦʯʢʘ (ʧʨʠ 15 ʤ ʤʘʢʩʠʤʘʣʥʘ ʜʣʘʙʦʯʠʥʘ) ʠ ʪʦʘ ʦʜ 

ʧʦʚʨʰʠʥʩʢʠʦʪ ʩʣʦʿ ʥʘ ʚʦʜʘ (0,5ʤ), 5ʤ ʠ 14 ʤʝʪʨʠ) ʠ  

        - ʚʝʨʪʠʢʘʣʝʥ ʧʨʦʬʠʣ - ʂʘʟʘʥ (ʧʨʠ 30 ʤ ʤʘʢʩʠʤʘʣʥʘ ʜʣʘʙʦʯʠʥʘ) ʠ ʪʦʘ ʦʜ 

ʧʦʚʨʰʠʥʩʢʠʦʪ ʩʣʦʿ ʥʘ ʚʦʜʘ (0,5ʤ), 7ʤ, 15ʤ  ʠ 25 ʤʝʪʨʠ. 

ʄʠʢʨʦʙʠʦʣʦʰʢʠʪʝ ʠʥʜʠʢʘʪʦʨʠ ʦʜ ʩʘʥʠʪʘʨʝʥ ʘʩʧʝʢʪ, ʢʘʢʦ ʠ ʠʥʜʢʘʪʦʨʠʪʝ ʟʘ ʧʨʦʮʝʥʢʘ 

ʥʘ ʦʨʛʘʥʩʢʘʪʘ ʢʦʥʪʘʤʠʥʘʮʠʿʘ ʩʝ ʘʥʘʣʠʟʠʨʘʥʠ  ʩʧʦʨʝʜ ʄʘʢʝʜʦʥʩʢʠ ʩʪʘʥʜʘʨʜʥʠ ʧʨʦʮʝʜʫʨʠ, 

ɼʠʨʝʢʪʠʚʠʪʝ ʥʘ ɽʚʨʦʧʩʢʘʪʘ ʋʥʠʿʘ, ʀʉʆ ʩʪʨʘʥʜʘʨʜʠʪʝ, ʉʚʝʪʩʢʘʪʘ ʟʜʨʘʚʩʪʚʝʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘ 

ʠ ʜʨʫʛʠ ʩʪʘʥʜʘʨʜʥʠ ʤʝʪʦʜʠ: (ʋʨʝʜʙʘ ʟʘ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ - ʉʣ. ɺʝʩʥʠʢ ʥʘ ʈ.ʄ. ʙʨ. 

18/99; ʇʨʘʚʠʣʥʠʢ ʟʘ ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʚʦʜʘʪʘ - ʉʣ. ɺʝʩʥʠʢ ʥʘ ʈ.ʄ. ʙʨ. 183 ʦʜ 2018ʛ.; EU-Surface 



& Drinking Water Directive 75/440/EEC; EU-Bathing Water Directive 2006/7/EC and repealing 

directive 76/160/EEC, ISO standard, WHO, Standard methods AFA-AWA-WPCF, 2005). 

ɺʦ ʩʢʣʦʧ ʥʘ ʤʠʢʨʦʙʠʦʣʦʰʢʠʪʝ ʘʥʘʣʠʟʠ ʠʩʪʨʘʞʫʚʘˁʘʪʘ ʦʧʬʘʪʠʿʘ ʧʘʨʘʤʝʪʨʠ ʦʜ 

ʩʘʥʠʪʘʨʝʥ ʠ ʧʘʨʘʤʝʪʨʠ ʦʜ ʝʢʦʣʦʰʢʠ ʘʩʧʝʢʪ (ʬʠʟʠʦʣʦʰʢʠ ʛʨʫʧʠ ʥʘ ʙʘʢʪʝʨʠʠ): ʚʢʫʧʝʥ ʙʨʦʿ 

ʥʘ ʢʦʣʠʬʦʨʤʥʠ ʙʘʢʪʝʨʠʠ, Escherichia coli, ʝʥʪʝʨʦʢʦʢʠ (ʬʝʢʘʣʥʠ ʩʪʨʝʧʪʦʢʦʢʠ), 

ʭʝʪʝʨʦʪʨʦʬʥʠ ʙʘʢʪʝʨʠʠ ʦʧʨʝʜʝʣʫʚʘʥʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 220ʉ (ʧʩʠʭʨʦʬʠʣʠ), 

ʧʨʦʪʝʦʣʠʪʠʯʢʠ, ʘʤʠʣʦʣʠʪʠʯʢʠ, ʣʠʧʦʣʠʪʠʯʢʠ ʠ ʬʦʩʬʦʤʠʥʝʨʘʣʠʟʘʪʦʨʥʠ ʙʘʢʪʝʨʠʠ. 

ʀʟʚʝʜʝʥʠʪʝ ʘʥʘʣʠʟʠ ʩʝ ʩʧʦʨʝʜ ʩʚʝʪʩʢʠ ʧʦʟʥʘʪʠ ʠ ʧʨʠʟʥʘʪʠ ʥʘʫʯʥʠ ʤʝʪʦʜʠ ʠ ʩʪʘʥʜʘʨʜʠ.   

ʂʣʘʩʠʬʠʢʘʮʠʿʘʪʘ ʥʘ ʚʦʜʘʪʘ ʝ ʠʟʚʨʰʝʥʘ ʩʧʦʨʝʜ ɽʚʨʦʧʩʢʠʪʝ ʜʠʨʝʢʪʠʚʠ ʠ ʥʘʿʥʦʚʘʪʘ 

ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʜʘʜʝʥʘ ʦʜ ʝʢʩʧʝʨʪʠ ʟʘ ʤʠʢʨʦʙʠʦʣʦʛʠʿʘ ʥʘ ʋʥʠʿʘʪʘ (Kavka& Poetsch, 2002), 

(Kohl, 1975), ʢʘʢʦ ʠ ʩʧʦʨʝʜ ʋʨʝʜʙʘʪʘ ʟʘ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ (ʉʣ. ɺ. ʥʘ ʈ.ʄ. ʙʨ. 18/99). 

 ʈʝʟʫʣʪʘʪʠʪʝ ʜʦʙʠʝʥʠ ʦʜ ʤʠʢʨʦʙʠʦʣʦʰʢʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ ʥʘ ʚʦʜʘʪʘ  ʦʜ ʇʨʝʩʧʘʥʩʢʦʪʦ 

ɽʟʝʨʦ ʠ ʥʝʛʦʚʠʪʝ ʧʨʠʪʦʢʠ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʚʦ ʪʘʙʝʣʠ. 

ʍʝʪʝʨʦʪʨʦʬʥʠʪʝ ʙʘʢʪʝʨʠʠ (ʦʨʛʘʥʦʪʨʦʬʠ, ʭʝʤʦʦʨʛʘʥʦʪʨʦʬʠ, ʩʘʧʨʦʬʠʪʠ) ʩʝ 

ʥʘʿʨʘʰʠʨʝʥʘʪʘ ʛʨʫʧʘ ʥʘ ʙʘʢʪʝʨʠʠ ʚʦ ʧʨʠʨʦʜʘʪʘ ʩʧʦʨʝʜ ʪʠʧʦʪ ʥʘ ʤʝʪʘʙʦʣʠʟʤʦʪ. ɿʘ ʦʚʠʝ 

ʙʘʢʪʝʨʠʠ ʦʨʛʘʥʩʢʘʪʘ ʤʘʪʝʨʠʿʘ ʝ ʠʟʚʦʨ ʥʘ ʿʘʛʣʝʥʦʨʦʜ ʠ ʥʘ ʝʥʝʨʛʠʿʘ. ʂʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ 

ʦʨʛʘʥʩʢʠʪʝ ʤʘʪʝʨʠʠ ʢʦʨʝʩʧʦʥʜʠʨʘ ʩʦ ʟʘʩʪʘʧʝʥʦʩʪʘ ʥʘ ʭʝʪʝʨʦʪʨʦʬʥʠʪʝ ʙʘʢʪʝʨʠʠ 

(ʭʝʪʝʨʦʪʨʦʬʥʠ ʧʩʠʭʨʦʬʠʣʥʠ ʙʘʢʪʝʨʠʠ ʥʘ 220ʉ), ʦʜʥʦʩʥʦ ʪʠʝ ʩʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʦʨʛʘʥʩʢʦʪʦ 

ʟʘʛʘʜʫʚʘˁʝ ʥʘ ʚʦʜʘʪʘ. 

 

ʊʘʙʝʣʘ 1. ʈʝʟʫʣʪʘʪʠʪʝ ʦʜ ʤʠʢʨʦʙʠʦʣʦʰʢʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ ʥʘ ʚʦʜʘʪʘ  ʦʜ ʧʨʠʪʦʢʠʪʝ ʥʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ  

 

ʇʘʨʘʤʝʪʨʠ 

ʃʦʢʘʣʠʪʝʪʠ 

ɻʦʣʝʤʘ ʈʝʢʘ 

ɹʝʥʟʠʥʩʢʘ 

ɻʦʣʝʤʘ ʈʝʢʘ 

ɹʨʘʥʘ 

ɻʦʣʝʤʘ ʈ. 

ʀʟʙʠʰʪʘ 

ʂʨʘʥʩʢʘ 

ʈʝʢʘ 

ɹʨʘʿʯʠʥʩʢʘ 

ʈʝʢʘ 

ʂʦʣʠʬʦʨʤʥʠ 

ʙʘʢʪ./100 ml 

90000 8100 5700 54700 3300 

Escherichia coli 

ʙʘʢʪ./100 ml 

69000 4400 1400 22800 100 

ʝʥʪʝʨʦʢʦʢʠ 

ʙʘʢʪ./100 ml 

49000 4800 1100 8300 300 

ʭʝʪʝʨʦʪʨʦʬʥʠ - 220ʉ 

bact./ml   

8576000 42700 21800 18400 6800 

ʇʨʦʪʝʦʣʠʪʠʯʢʠ 

bact./ml   

232800 12900 2700 3900 1100 

ɸʤʠʣʦʣʠʪʠʯʢʠ 

bact./ml   

83200 6300 1400 2100 900 

ʃʠʧʦʣʠʪʠʯʢʠ 

bact./ml   

5600 900 300 790 430 

ʌʦʩʬʦʤʠʥʝʨʘʣʠʟʘ-

ʪʦʨʥʠ bact./ml   

33400 4800 1900 2180 670 

 



ʆʜ ʜʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʟʘ ʧʨʠʩʫʩʪʚʦʪʦ ʠ ʙʨʦʿʥʦʩʪʘ ʥʘ ʭʝʪʝʨʦʪʨʦʬʥʠʪʝ ʙʘʢʪʝʨʠʠ ʚʦ 

ʠʩʧʪʫʚʘʥʠʪʝ ʧʨʠʤʝʨʦʮʠ ʥʘ ʚʦʜʘ ʦʜ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʠ 

ʥʝʛʦʚʠʪʝ ʧʨʠʪʦʢʠ ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ ʛʦʣʝʤʘ ʚʘʨʠʿʘʙʠʣʥʦʩʪ ʥʘ ʚʨʝʜʥʦʩʪʠʪʝ ʧʦ ʣʦʢʘʣʠʪʝʪʠ 

(ʊʘʙ. 1, 2 ʠ 3). ɿʘ ʮʝʣʦ ʚʨʝʤʝ ʦʜ ʠʩʪʨʘʞʫʚʘˁʘʪʘ, ʩʠʪʝ ʤʘʢʩʠʤʘʣʥʠ ʚʨʝʜʥʦʩʪʠ ʩʝ 

ʝʚʠʜʝʥʪʠʨʘʥʠ ʚʦ ʚʦʜʘʪʘ ʥʘ ɻʦʣʝʤʘ ʈʝʢʘ, ʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ ʚʨʝʜʥʦʩʪʘ ʥʘʜʤʠʥʫʚʘ ʤʠʣʿʦʥ 

ʙʘʢʪʝʨʠʠ ʚʦ ʝʜʝʥ ʤʠʣʠʣʠʪʘʨ ʚʦʜʘ, ʘ ʥʘʿʤʘʣʠ ʩʝ ʚʦ ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ.  

ɺʦ ʚʦʜʘʪʘ ʦʜ ʣʠʪʦʨʘʣʦʪ ʥʘ ɽʟʝʨʦʪʦ, ʦʚʠʝ ʙʘʢʪʝʨʠʠ ʥʘʿʤʥʦʛʫ ʛʠ ʠʤʘ ʢʘʿ ʇʨʝʪʦʨ (3680 

ʙʘʢʪ/ml).  

ʍʝʪʝʨʦʪʨʦʬʥʠʪʝ ʙʘʢʪʝʨʠ ʩʝ ʨʝʣʘʪʠʚʥʦ ʧʦʤʘʣʢʫ ʟʘʩʪʘʧʝʥʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ʚʝʨʪʠʢʘʣʝʥ 

ʧʨʦʬʠʣ ʥʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ. ɻʝʥʝʨʘʣʥʦ, ʚʨʝʜʥʦʩʪʠʪʝ ʩʝ ʧʦʤʘʣʠ ʦʜ 1000 ʙʘʢʪ/ml, ʦʩʚʝʥ ʢʘʿ 

ʮʝʥʪʨʘʣʥʘ ʪʦʯʢʘ (1986 ʙʘʢʪ/ml) ʚʦ ʧʦʚʨʰʠʥʩʢʠʦʪ ʩʣʦʿ ʥʘ ʚʦʜʘ.  

 

ʊʘʙʝʣʘ 2. ʈʝʟʫʣʪʘʪʠʪʝ ʦʜ ʤʠʢʨʦʙʠʦʣʦʰʢʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ ʥʘ ʚʦʜʘʪʘ  ʦʜ ʢʨʘʿʙʨʝʞʥʠ ʣʦʢʘʣʠʪʝʪʠ 

(ʣʠʪʦʨʘʣ) ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ   

ʇʘʨʘʤʝʪʨʠ ʃʦʢʘʣʠʪʝʪʠ 

ʇʨʝʪʦʨ ʉʣʠʚʥ. ʂʨʘʥʠ ʅʘʢʦʣʝʮ ɼ.ɼ ʆʪʝʰʝʚʦ ʉʪʝˁʝ 

 

ʂʦʣʠʬʦʨʤʥʠ 

ʙʘʢʪ./100 ml 

98 2 13 9 16 86 8 

Escherichia coli 

ʙʘʢʪ./100 ml 

11 0 0 0 0 2 0 

ʝʥʪʝʨʦʢʦʢʠ 

ʙʘʢʪ./100 ml 

0 0 0 0 0 0 46 

ʭʝʪʝʨʦʪʨʦʬʥʠ - 

220ʉ bact./ml   

3680 1950 3420 1140 1380 3296 1904 

ʇʨʦʪʝʦʣʠʪʠʯʢʠ 

bact./ml   

380 50 90 30 60 218 476 

ɸʤʠʣʦʣʠʪʠʯʢʠ 

bact./ml   

360 30 80 20 40 184 434 

ʃʠʧʦʣʠʪʠʯʢʠ 

bact./ml   

70 40 50 30 10 94 254 

ʌʦʩʬʦʤʠʥʝʨʘʣʠʟʘ-

ʪʦʨʥʠ bact./ml   

180 60 160 90 110 164 158 

 

ʊʘʙʝʣʘ 3.  ʈʝʟʫʣʪʘʪʠ ʦʜ ʤʠʢʨʦʙʠʦʣʦʰʢʠ ʠʩʪʨʘʞʫʚʘˁʘ ʚʦ ʧʝʣʘʛʠʿʘʣʦʪ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ (ʢʘʿ 

ʂʘʟʘʥ ʠ ʮʝʥʪʨʘʣʥʘ ʪʦʯʢʘ) 

ʇʘʨʘʤʝʪʨʠ ʃʦʢʘʣʠʪʝʪʠ 

ʂ 1ʤ ʂ 7 ʂ 15 ʂ 25ʤ ʎ 1ʤ ʎ 5 ʎ 15 

 

ʂʦʣʠʬʦʨʤʥʠ 

ʙʘʢʪ./100 ml 

66 3 4 4 31 5 6 

Escherichia coli 

ʙʘʢʪ./100 ml 

0 0 0 0 0 0 0 



ʝʥʪʝʨʦʢʦʢʠ 

ʙʘʢʪ./100 ml 

15 0 26 0 0 0 30 

ʭʝʪʝʨʦʪʨʦʬʥʠ - 

220ʉ bact./ml   

304 202 416 326 1986 638 336 

ʇʨʦʪʝʦʣʠʪʠʯʢʠ 

bact./ml   

22 76 48 62 222 118 74 

ɸʤʠʣʦʣʠʪʠʯʢʠ 

bact./ml   

18 54 42 58 174 108 64 

ʃʠʧʦʣʠʪʠʯʢʠ 

bact./ml   

32 24 92 36 78 88 66 

ʌʦʩʬʦʤʠʥʝʨʘʣʠʟʘ-

ʪʦʨʥʠ bact./ml   

18 28 34 42 36 128 52 

 

ɺʦ ʯʠʩʪʠʪʝ ʠʟʚʦʨʠ, ʧʦʪʦʮʠ, ʨʝʢʠ, ʝʟʝʨʘ, ʥʝʤʘ ʢʦʣʠʬʦʨʤʥʠ ʙʘʢʪʝʨʠʠ ʢʦʠ ʜʦʘʺʘʘʪ ʩʦ 

ʢʦʤʫʥʘʣʥʠʪʝ ʚʦʜʠ, ʦʜʥʦʩʥʦ ʬʝʢʘʣʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ. ʂʦʣʠʬʦʨʤʥʠʪʝ ʙʘʢʪʝʨʠʠ ʩʝ ʥʘʦʺʘʘʪ 

ʚʦ ʮʨʝʚʘʪʘ ʥʘ ʣʫʺʝʪʦ ʠ ʞʠʚʦʪʥʠʪʝ, ʘ ʩʦ ʠʟʣʘʯʝʚʠʥʠʪʝ (ʬʝʮʝʩ, ʫʨʠʥʘ) ʜʦʘʺʘʘʪ ʚʦ ʢʦʤʫʥʘʣʥʠʪʝ 

ʦʪʧʘʜʥʠ ʚʦʜʠ, ʚʦ ʥʘʜʚʦʨʝʰʥʘʪʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʜʠʨʝʢʪʥʦ ʠʣʠ ʠʥʜʠʨʝʢʪʥʦ ʛʠ ʟʘʛʘʜʫʚʘʘʪ 

ʚʦʜʥʠʪʝ ʪʝʣʘ. 

ɺʢʫʧʝʥ ʙʨʦʿ ʥʘ ʢʦʣʠʬʦʨʤʥʠ ʙʘʢʪʝʨʠʠ ʝ ʝʚʠʜʝʥʪʠʨʘʥʦ ʚʦ ʚʦʜʘʪʘ ʦʜ ʩʠʪʝ ʠʩʪʨʘʞʫʚʘʥʠ 

ʣʦʢʘʣʠʪʝʪʠ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʠ ʥʝʛʦʚʠʪʝ ʧʨʠʪʦʢʠ, ʩʦ ʛʦʣʝʤʘ ʚʘʨʠʿʘʙʠʣʥʦʩʪ ʥʘ 

ʚʨʝʜʥʦʩʪʠʪʝ. ʆʚʠʝ ʙʘʢʪʝʨʠʠ ʚʦ ʩʧʦʨʝʜʙʘ ʩʦ ʧʨʠʪʦʢʠʪʝ ʥʘ ɽʟʝʨʦʪʦ ʥʘʿʤʥʦʛʫ ʩʝ ʧʨʠʩʫʪʥʠ ʚʦ 

ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ, ʘ ʥʘʿʤʘʣʢʫ ʚʦ ʚʦʜʘʪʘ ʥʘ ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ. 

 ʂʦʣʠʬʦʨʤʥʠ ʙʘʢʪʝʨʠʠ ʩʝ ʝʚʠʜʝʥʪʠʨʘʥʠ ʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ɽʟʝʨʦʪʦ, ʠʘʢʦ ʩʦ ʨʝʣʘʪʠʚʥʦ 

ʧʦʤʘʣʠ ʚʨʝʜʥʦʩʪʠ. ɺʦ ʣʠʪʦʨʘʣʥʠʦʪ ʜʝʣ ʤʘʢʩʠʤʫʤʦʪ ʦʜ 98 ʙʘʢʪ/100ml ʝ ʢʘʿ ʇʨʝʪʦʨ, ʘ ʚʦ 

ʩʣʦʙʦʜʥʘʪʘ ʚʦʜʘ ʝ ʥʘ 0,5 ʤʝʪʨʠ ʜʣʘʙʦʯʠʥʘ ʢʘʿ ʂʘʟʘʥ (66 ʙʘʢʪʝʨʠʠ ʚʦ 100ml ʚʦʜʘ).  

ʉʧʦʨʝʜ ʟʘʩʪʘʧʝʥʦʩʪʘ ʥʘ ʚʢʫʧʥʪʝ ʢʦʣʠʬʦʨʤʥʠ ʙʘʢʪʝʨʠʠ ʠ ʋʨʝʜʙʘʪʘ ʟʘ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ 

ʥʘ ʚʦʜʠʪʝ (ʉʣ. ɺʝʩʥʠʢ ʥʘ ʈ. ʄ. ʙʨ. 18/99), ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʦʜ ʨʝʢʠʪʝ ʝ ʣʦʰ, ʦʜʥʦʩʥʦ ʝ 

V ʢʣʘʩʘ, ʦʩʚʝʥ ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ (IV ʢʣʘʩʘ).  

ʈʝʢʠʪʝ ʠʤʘʘʪ ʥʝʛʘʪʠʚʥʦ ʚʣʠʿʘʥʠʝ ʚʦ ʣʠʪʦʨʘʣʦʪ ʥʘ ɽʟʝʨʦʪʦ, ʧʦʩʝʙʥʦ ʢʘʿ ʇʨʝʪʦʨ ʢʘʜʝ 

ʝ ʚʦ III ʢʣʘʩʘ (ʠ ʢʘʿ ʆʪʝʰʝʚʦ ʝ III ʢʣʘʩʘ), ʢʘʿ ʉʣʠʚʥʠʮʘ ʝ I ʢʣʘʩʘ, ʘ ʢʘʿ ʦʩʪʘʥʘʪʠʪʝ ʣʦʢʘʣʠʪʝʪʠ 

ʝ ʚʦ II ʢʣʘʩʘ. ɽʟʝʨʩʢʘʪʘ ʚʦʜʘ ʦʜ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʢʘʿ ʂʘʟʘʥ ʠ ʮʝʥʪʨʘʣʥʘ ʪʦʯʢʘ ʝ 

ʧʨʝʪʝʞʥʦ ʚʦ I ʢʣʘʩʘ, ʦʩʚʝʥ ʚʦ ʧʦʚʨʰʠʥʩʢʠʦʪ ʩʣʦʿ ʥʘ ʚʦʜʘ ʢʘʿ ʂʘʟʘʥ (III ʢʣʘʩʘ) ʠ ʮʝʥʪʨʘʣʥʘ 

(II ʢʣʘʩʘ).  

ɺʢʫʧʥʠʪʝ ʢʦʣʠʬʦʨʤʥʠ ʙʘʢʪʝʨʠʠ ʚʢʣʫʯʫʚʘʘʪ ʚʠʜʦʚʠ ʢʦʠ ʧʦʪʝʢʥʫʚʘʘʪ ʦʜ ʬʝʮʝʩʦʪ, 

ʢʘʢʦ ʠ ʚʠʜʦʚʠ ʦʜ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʧʘ ʟʘʨʘʜʠ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʘ ʩʝ ʠʩʪʨʘʞʫʚʘʘʪ ʬʝʢʘʣʥʠʪʝ 

ʠʥʜʠʢʘʪʦʨʠ. 

ʇʨʠʩʫʩʪʚʦʪʦ ʥʘ ʠʥʜʠʢʘʪʦʨʦʪ ʟʘ ʩʚʝʞʦ ʬʝʢʘʣʥʦ ʟʘʛʘʜʫʚʘˁʝ, Escherichia coli ʚʦ ʚʦʜʘʪʘ 

ʦʜ ʨʝʢʠʪʝ ʝ ʩʦ ʤʘʢʩʠʤʫʤ ʚʦ ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ. ʅʘʿʤʘʣʢʫ ʿʘ ʠʤʘ ʚʦ ʚʦʜʘʪʘ ʦʜ 

ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ.  



ɺʦ ʦʚʦʿ ʠʩʪʨʘʞʫʚʘʥ ʧʝʨʠʦʜ, ʚʦ ʚʦʜʘʪʘ ʦʜ ʢʨʘʿʙʨʝʞʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ 

ɽʟʝʨʦ, E. coli ʝ ʧʨʠʩʫʪʥʘ ʩʘʤʦ ʢʘʿ ʇʨʝʪʦʨ ʠ ʆʪʝʰʝʚʦ, ʘ ʚʦ ʚʦʜʘʪʘ ʦʜ ʧʝʣʘʛʠʿʘʣʥʠʪʝ ʪʦʯʢʠ 

ʚʦʦʧʰʪʦ ʥʝ ʝ ʝʚʠʜʝʥʪʠʨʘʥʘ.  

ʇʨʠ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʦʿʥʦʩʪ ʥʘ Escherichia coli ʚʦ ʚʦʜʘʪʘ ʦʜ ʨʝʢʠʪʝ, ʧʦʩʝʙʥʦ ʢʘʿ 

ɻʦʣʝʤʘ ʈʝʢʘ ʩʝ ʝʚʠʜʝʥʪʠʨʘʥʠ ʠ ʤʘʢʩʠʤʫʤʠʪʝ ʟʘ ʝʥʪʝʨʦʢʦʢʠ.  

ɺʦ ʚʦʜʘʪʘ ʦʜ ʢʨʘʿʙʨʝʞʿʝʪʦ, ʦʜʥʦʩʥʦ ʚʦ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʦʜ ʣʠʪʦʨʘʣʦʪ ʥʘ 

ɽʟʝʨʦʪʦ ʝʥʪʝʨʦʢʦʢʠʪʝ (ʬʝʢʘʣʥʠ ʩʪʨʝʧʪʦʢʦʢʠ) ʩʝ ʧʨʠʩʫʪʥʠ ʩʘʤʦ ʢʘʿ ʉʪʝˁʝ. ɽʥʪʝʨʦʢʦʢʠ ʩʝ 

ʨʝʛʠʩʪʨʠʨʘʥʠ ʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ʚʝʨʠʢʘʣʥʠʪʝ ʧʨʦʬʠʣʠ ʥʘ ɽʟʝʨʦʪʦ, ʥʦ ʩʘʤʦ ʢʘʿ ʂʘʟʘʥ ʥʘ 1 ʠ 15 

ʤʝʪʨʠ ʜʣʘʙʦʯʠʥʘ ʠ ʢʘʿ ʮʝʥʪʨʘʣʥʘ ʪʦʯʢʘ ʥʘ 15 ʤʝʪʨʠ ʜʣʘʙʦʯʠʥʘ. 

ʅʦʚʠʪʝ ʩʪʨʫʯʥʠ ʧʨʝʜʣʦʟʠ ʥʘ ɽʚʨʦʧʩʢʘʪʘ ʋʥʠʿʘ (ʦʜ ʩʪʨʘʥʘ ʥʘ ʝʢʩʧʝʨʪʠ ʥʘ ɽʋ) ʜʘʚʘʘʪ 

ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʪʝ ʚʦʜʠ (ʨʝʢʠ, ʝʟʝʨʘ, ʘʢʫʤʫʣʘʮʠʠ) ʩʧʦʨʝʜ ʬʝʢʘʣʥʦʪʦ 

ʟʘʛʘʜʫʚʘˁʝ (E. coli, Enterococci - fekalni streptokoki ʠ ʚʢʫʧʥʠ ʢʦʣʠʬʦʨʤʠ) ʠ ʩʧʦʨʝʜ 

ʦʨʛʘʥʩʢʦʪʦ ʟʘʛʘʜʫʚʘˁʝ (ʭʝʪʝʨʦʪʨʦʬʥʠ ʧʩʠʭʨʦʬʠʣʥʠ ʙʘʢʪʝʨʠʠ - ʥʘ 22 ʦʉ). ʂʣʘʩʠʬʠʢʘʮʠʿʘʪʘ 

ʟʘ ʤʠʢʨʦʙʠʦʣʦʰʢʦʪʦ ʟʘʛʘʜʫʚʘˁʝ ʩʝ ʙʘʟʠʨʘ ʥʘ ʩʪʘʥʜʘʨʥʠ ʧʘʨʘʤʝʪʨʠ ʠ ʝ ʩʠʥʪʝʟʘ - 

ʤʦʜʠʬʠʢʘʮʠʿʘ ʩʧʦʨʝʜ Kavka (1975), Kavka&Poetch(2002) ʠ EU-Bathing Water Quality 

Directive 2006/7/EC ʠ ʜʠʨʝʢʪʠʚʘʪʘ 76/160 ɽɽʉ.  

ʂʣʘʩʠʬʠʢʘʮʠʿʘʪʘ ʥʘ ʚʦʜʘʪʘ ʦʜ ʠʩʪʨʘʞʫʚʘʥʙʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʠ 

ʥʝʛʦʚʠʪʝ ʧʨʠʪʦʢʠ ʝ ʠʟʚʨʰʝʥʘ ʩʧʦʨʝʜ ɽʚʨʦʧʩʢʠʪʝ ʜʠʨʝʢʪʠʚʠ ʠ ʥʘʿʥʦʚʘʪʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ 

ʜʘʜʝʥʘ ʦʜ ʝʢʩʧʝʨʪʠ ʟʘ ʤʠʢʨʦʙʠʦʣʦʛʠʿʘ ʥʘ ʋʥʠʿʘʪʘ (Kavka&Poetsch, 2002). 

ʉʧʦʨʝʜ ʦʚʘʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʦʜ ʨʝʢʠʪʝ ɻʦʣʝʤʘ, ʂʨʘʥʩʢʘ ʠ 

ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ ʠ ʦʜ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ, ʟʘ ʚʨʝʤʝ ʥʘ ʠʩʪʨʘʞʫʚʘʥʠʦʪ ʧʝʨʠʦʜ ï ʟʠʤʘ 2024 

ʛʦʜʠʥʘ ʝ ʩʣʝʜʥʘ: 

ʌʝʢʘʣʥʦ ʟʘʛʘʜʫʚʘˁʝ ï ʢʣʘʩʠʬʠʢʘʮʠʿʘ 

¶ ʩʧʦʨʝʜ ʚʢʫʧʥʠʪʝ ʢʦʣʠʬʦʨʤʥʠ ʙʘʢʪʝʨʠʠ  

- ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ ʠ ʂʨʘʥʩʢʘ ʈʝʢʘ ʩʝ III ʢʣʘʩʘ, ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʀʟʙʠʰʪʘ, 

ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʨʘʥʘ ʠ ɹʨʘʿʯʠʥʩʢʘ ʩʝ II ʢʣʘʩʘ; 

- ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʦʜ ʩʠʪʝ ʠʩʪʨʘʞʫʚʘʥʠ ʣʦʢʘʣʠʪʝʪʠ (ʣʠʪʦʨʘʣ ʠ ʧʝʣʘʛʠʿʘʣ) ʥʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʝ ʚʦ I ʢʣʘʩʘ;  

¶ ʩʧʦʨʝʜ ʝʥʪʝʨʦʢʦʢʠʪʝ  

- ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ ʝ V ʢʣʘʩʘ, ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʨʘʥʘ ʠ ʂʨʘʥʩʢʘ ʈʝʢʘ ʩʝ IV 

ʢʣʘʩʘ, ɻʦʣʝʤʘ ʢʘʿ ʀʟʙʠʰʪʘ ʝ III ʢʣʘʩʘ, ʘ ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ ʝ ʚʦ II ʢʣʘʩʘ; 

- ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʦʜ ʩʠʪʝ ʠʩʪʨʘʞʫʚʘʥʠ ʣʦʢʘʣʠʪʝʪʠ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 

(ʣʠʪʦʨʘʣ ʠ ʧʝʣʘʛʠʿʘʣ) ʝ ʚʦ I ʢʣʘʩʘ, ʦʩʚʝʥ ʢʘʿ ʉʪʝˁʝ (II ʢʣʘʩʘ);  

¶ ʩʧʦʨʝʜ ʧʨʠʩʫʩʪʚʦʪʦ ʥʘ E. coli  

- ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ ʠ ʂʨʘʥʩʢʘ ʈʢʘ ʩʝ IV ʢʣʘʩʘ, ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʨʘʥʘ ʠ ɻʦʣʝʤʘ 

ʢʘʿ ʀʟʙʠʰʪʘ ʩʝ ʚʦ III ʢʣʘʩʘ, ʘ ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ ʝ ʚʦ II ʢʣʘʩʘ; 

- ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʦʜ ʩʠʪʝ ʠʩʪʨʘʞʫʚʘʥʠ ʣʦʢʘʣʠʪʝʪʠ (ʣʠʪʦʨʘʣ ʠ ʧʝʣʘʛʠʿʘʣ) ʥʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʝ ʚʦ I ʢʣʘʩʘ;  

ʆʨʛʘʥʩʢʦ ʟʘʛʘʜʫʚʘˁʝ ï ʢʣʘʩʠʬʠʢʘʮʠʿʘ  

- ʩʧʦʨʝʜ ʙʨʦʿ ʥʘ ʭʝʪʝʨʦʪʨʦʬʥʠ ʙʘʢʪʝʨʠʠ (ʙʨʦʿ ʥʘ ʙʘʢʪʝʨʠʠ ʥʘ 22 0ʉ) 



- ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʝʥʟʠʥʩʢʘ ʟʘ ʮʝʣʦ ʚʨʝʤʝ ʝ ʤʘʢʩʠʤʘʣʥʦ ʦʨʛʘʥʩʢʠ ʟʘʛʘʜʝʥʘ (V ʢʣʘʩʘ), 

ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʀʟʙʠʰʪʝ, ɻʦʣʝʤʘ ʢʘʿ ʙʨʘʥʘ ʠ ʂʨʘʥʩʢʘ ʈʝʢʘ ʩʝ ʚʦ III ʢʣʘʩʘ, ʘ 

ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ ʝ II ʢʣʘʩʘ, 

- ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʦʜ ʩʠʪʝ ʠʩʪʨʘʞʫʚʘʥʠ ʣʦʢʘʣʠʪʝʪʠ ʦʜ ʣʠʪʦʨʘʣʦʪ ʥʘ ʥʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʝ ʚʦ II ʢʣʘʩʘ;  

- ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʦʜ ʩʠʪʝ ʠʩʪʨʘʞʫʚʘʥʠ ʣʦʢʘʣʠʪʝʪʠ ʦʜ ʧʝʣʘʛʠʿʘʣʦʪ ʥʘ  

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ (ʚʝʨʪʠʢʘʣʥʠ ʧʨʦʬʠʣʠ ʢʘʿ ʂʘʟʘʥ ʠ ʮʝʥʪʨʘʣʥʘ ʪʦʯʢʘ) ʝ ʚʦ I ʢʣʘʩʘ, 

ʦʩʚʝʥ ʢʘʿ ʮʝʥʪʨʘʣʥʘ ʪʦʯʢʘ ʥʘ 1 ʠ 5 ʤʝʪʨʠ ʜʣʘʙʦʯʠʥʘ ʢʘʜʝ ʰʪʦ ʝ ʚʦ II ʢʣʘʩʘ; 

ʆʩʪʘʥʘʪʠʪʝ ʠʩʪʨʘʞʫʚʘʥʠ ʙʘʢʪʝʨʠʠ (ʝʢʦʣʦʰʢʠʪʝ ʧʘʨʘʤʝʪʨʠ) ʢʘʢʦ ʰʪʦ ʩʝ 

ʧʨʦʪʝʦʣʠʪʠʯʢʠ, ʘʤʠʣʦʣʠʪʠʯʢʠ, ʣʠʧʦʣʠʪʠʯʢʠ ʠ ʬʦʩʬʦʤʠʥʝʨʘʣʠʟʘʪʦʨʥʠ, ʤʥʦʛʫ ʧʦʚʝ˃ʝ ʩʝ 

ʟʘʩʪʘʧʝʥʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ʨʝʢʠʪʝ ʩʦ ʩʠʪʝ ʤʘʢʩʠʤʫʤʠ ʚʦ ɻʦʣʝʤʘ ʈʝʢʘ. ʉʠʪʝ ʦʚʠʝ ʙʘʢʪʝʨʠʠ ʟʘ 

ʮʝʣʦ ʚʨʝʤʝ ʦʜ ʠʩʪʨʘʞʫʚʘˁʘʪʘ ʩʝ ʝʚʠʜʝʥʪʠʨʘʥʠ ʠ ʚʦ ʚʦʜʘʪʘ ʦʜ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ, ʥʦ ʩʦ 

ʨʝʣʘʪʠʚʥʦ ʧʦʤʘʣʠ ʚʨʝʜʥʦʩʪʠ.  

 

ɿʘʢʣʫʯʦʮʠ 

ʉʧʦʨʝʜ ʨʝʟʫʣʪʘʪʠʪʝ ʦʜ ʤʠʢʨʦʙʠʦʣʦʰʢʠʪʝ ʠʩʪʨʘʞʫʚʘ ʚʦʜʘʪʘ ʦʜ ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ 

ʙʝʥʟʠʥʩʢʘ ʝ ʩʦ ʥʘʿʣʦʰ ʢʚʘʣʠʪʝʪ (IV ʠ V ʢʣʘʩʘ), ʦʜʥʦʩʥʦ ʤʘʢʩʠʤʘʣʥʦ ʬʝʢʘʣʥʦ ʠ ʦʨʛʘʥʩʢʠ 

ʟʘʛʘʜʝʥʘ. ɻʦʣʝʤʘ ʈʝʢʘ ʢʘʿ ʙʨʘʥʘ ʠ ʢʘʿ ʀʟʙʠʰʪʘ ʝ ʩʦ ʥʝʰʪʦ ʧʦʜʦʙʘʨ ʢʚʘʣʠʪʝʪ  (II, III ʠ IV 

ʢʣʘʩʘ). ʂʨʘʥʩʢʘ ʈʝʢʘ ʝ ʧʨʝʪʝʞʥʦ ʚʦ III ʠ IV ʢʣʘʩʘ, ʘ ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ ʝ II ʢʣʘʩʘ.  

ʉʦ ʥʘʿʜʦʙʘʨ ʢʚʘʣʠʪʝʪ ʝ ʚʦʜʘʪʘ ʦʜ ʚʝʨʪʢʘʣʥʠʦʪ ʧʨʦʬʠʣ ʥʘ ɽʟʝʨʦʪʦ ʢʘʜʝ ʰʪʦ ʝ 

ʚʦʛʣʘʚʥʦ ʚʦ I ʢʣʘʩʘ. ʉʧʦʨʝʜ ʬʝʢʘʣʥʠʪʝ ʠʥʜʠʢʘʪʦʨʠ, ʠʘʢʦ ʚʢʫʧʥʠʪʝ ʢʦʣʠʬʦʨʤʥʠ ʙʘʢʪʝʨʠʠ ʠ 

ʝʥʪʝʨʦʢʦʢʠʪʝ ʩʝ ʩʦ ʚʨʝʜʥʦʩʪʠ ʢʦʠ ʩʝ ʚʦ ʛʨʘʥʠʮʠʪʝ ʟʘ  I ʢʣʘʩʘ, ʘ Escherichia coli ʦʪʩʫʩʪʚʫʚʘ 

ʚʦ ʩʠʪʝ ʧʨʠʤʝʨʦʮʠ, ʤʦʞʝ ʜʘ ʩʝ ʟʘʢʣʫʯʠ ʜʝʢʘ ʝ ʧʦʜ ʘʥʪʨʦʧʦʛʝʥʦ ʚʣʠʿʘʥʠʝ ʠ ʦʚʦʿ ʜʝʣ ʦʜ 

ɽʟʝʨʦʪʦ ʠʘʢʦ ʝ ʦʜʘʣʝʯʝʥ ʦʜ ʢʨʘʿʙʨʝʞʿʝʪʦ. 

 ɺʦʜʘʪʘ ʦʜ ʢʨʘʿʙʨʝʞʥʠʦʪ ʜʝʣ ʥʘ ʠʩʪʨʘʞʫʚʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ ʦʜ ɽʟʝʨʦʪʦ, ʩʧʦʨʝʜ 

ʦʨʛʘʥʩʢʦʪʦ ʟʘʛʘʜʫʚʘˁʝ  ʨʠʧʘʺʘ II ʢʣʘʩʘ.  

 ɺʦʜʘʪʘ ʦʜ ʧʝʣʘʛʠʿʘʣʦʪ ʥʘ ɽʟʨʝʦʪʦ ʢʘʿ ʢʘʟʘʥ ʠ ʮʝʥʪʨʘʣʥʘ ʪʦʯʢʘ, ʚʦ ʦʚʦʿ ʧʝʨʠʦʜ ʦʜ 

ʛʦʜʠʥʘʪʘ (ʟʠʤʘ) ʝ ʚʦ I ʢʣʘʩʘ, ʦʩʚʝʥ ʢʘʿ ʮʝʥʪʨʘʣʥʘ ʪʦʯʢʘ ʥʘ 1 ʠ 5 ʤʝʪʨʠ ʜʣʘʙʦʯʠʥʘ ʢʘʜʝ ʰʪʦ ʝ 

ʚʦ II ʢʣʘʩʘ; 

 ɽʚʠʜʝʥʪʥʦ ʝ ʜʝʢʘ ʨʝʢʠʪʝ ʩʝ ʬʝʢʘʣʥʦ ʠ ʦʨʛʘʥʩʢʦ ʟʘʛʘʜʝʥʠ ʠ ʠʤʘʘʪ ʚʣʠʿʘʥʠʝ ʚʨʟ 

ʜʝʣʦʚʠʪʝ ʦʜ ʣʠʪʦʨʘʣʦʪ ʢʘʜʝ ʰʪʦ ʩʝ ʚʣʠʚʘʘʪ. ʀʤʘ ʛʦʣʝʤʘ ʧʨʦʩʪʦʨʥʘ ʚʘʨʠʿʘʙʠʣʥʦʩʪ ʥʘ 

ʚʨʝʜʥʦʩʪʠʪʝ, ʦʜʥʦʩʥʦ ʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ ʠ ʚʦ ʦʚʦʿ ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʘʪʘ (ʟʠʤʘ), ʰʪʦ 

ʥʘʿʚʝʨʦʿʘʪʥʦ ʩʝ ʜʦʣʞʠ ʥʘ ʘʥʪʨʦʧʦʛʝʥʦʪʦ ʚʣʠʿʘʥʠʝ. ɺʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ ʠ ʟʘ ʬʠʟʠʦʣʦʰʢʠʪʝ 

ʛʨʫʧʠ ʥʘ ʙʘʢʪʝʨʠʠ ʟʘʨʘʜʠ ʟʛʦʣʝʤʝʥʠʦʪ ʧʨʠʣʠʚ ʥʘ ʦʨʛʘʥʩʢʠ ʤʘʪʝʨʠʠ ʦʜ ʨʘʣʠʯʥʘ ʧʨʠʨʦʜʘ, 

ʢʘʢʦ ʠ ʦʜ ʨʘʩʧʘʺʘˁʝʪʦ ʥʘ ʿʘʙʦʣʢʘʪʘ ʢʦʠ ʩʝ ʠʩʬʨʣʘʘʪ ʚʦ ʨʝʢʠʪʝ ʠ ʚʦ ɽʟʝʨʩʢʦʪʦ ʢʨʘʿʙʨʝʞʿʝ (ʥʘ 

ʰʪʦ ʫʢʘʞʫʚʘʘʪ ʚʦʛʣʘʚʥʦ ʘʤʠʣʦʣʠʪʠʯʢʠʪʝ ʙʘʢʪʝʨʠʠ).  

ɺʦ ʢʦʤʧʣʝʢʩʥʘʪʘ ʧʨʦʮʝʥʢʘ ʟʘ ʩʦʩʪʦʿʙʘʪʘ ʩʦ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʤʠʢʨʦʙʠʦʣʦʰʢʠʪʝ 

ʧʦʢʘʟʘʪʝʣʠ ʠʤʘʘʪ ʤʥʦʛʫ ʟʥʘʯʘʿʥʦ ʤʝʩʪʦ. ɹʘʢʪʝʨʠʠʪʝ ʩʝ ʠʜʝʘʣʝʥ ʩʝʥʟʦʨ ʟʘ ʠʥʜʠʢʘʮʠʿʘ ʥʘ 

ʤʠʢʨʦʙʠʣʦʰʢʠʪʝ ʟʘʛʘʜʫʚʘˁʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʪʝ ʚʦʜʥʠ ʪʝʣʘ ʙʠʜʝʿ˃ʠ ʪʠʝ ʧʨʚʠ ʦʜʛʦʚʘʨʘʘʪ ʥʘ 

ʧʨʦʤʝʥʝʪʠʪʝ ʫʩʣʦʚʠ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. 

 



ʌʠʪʦʧʣʘʥʢʪʦʥʩʢʠ ʠʩʪʨʘʞʫʚʘˁʘ  

ɿʠʤʩʢʘ ʢʘʤʧʘˁʘ 2024 ʛʦʜʠʥʘ 

 

 

ʀʟʛʦʪʚʠʣʝ: ɼ-ʨ ʉʫʟʘʥʘ ʇʘʪʯʝʚʘ 

                    ʄ-ʨ ɱʦʚʠʮʘ ʃʝʰʦʩʢʠ 

 

ʆʜʜʝʣʝʥʠʝ ʟʘ ʬʠʪʦʧʣʘʥʢʪʦʥ 

 

 

 

 ʌʠʪʦʧʣʘʥʢʪʦʥʦʪ ʝ ʝʜʥʘ ʦʜ ʥʘʿʟʥʘʯʘʿʥʠʪʝ ʠ ʥʘʿʩʝʥʟʠʪʠʚʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʥʘ 

ʘʢʚʘʪʠʯʥʠʪʝ ʝʢʦʩʠʩʪʝʤʠ ʦʜ ʢʦʿ ʚʦ ʥʘʿʛʦʣʝʤʘ ʤʝʨʢʘ, ʟʘʚʠʩʠ ʥʠʚʥʦʪʦ ʬʫʥʢʮʠʦʥʠʨʘˁʝ. ʉʝ 

ʩʦʩʪʦʠ ʦʜ ʝʜʥʦʢʣʝʪʦʯʥʠ ʠ ʢʦʣʦʥʠʿʘʣʥʠ ʘʣʛʠ ʩʦ ʛʦʣʝʤʠʥʘ ʦʜ <1 ɛm ʜʦ > 500 ɛm ʢʦʠ ʣʝʙʜʘʪ 

ʚʦ ʚʦʜʘʪʘ ʚʦ ʝʫʬʦʪʠʯʥʘʪʘ ʟʦʥʘ, ʢʘʜʝ ʰʪʦ ʩʚʝʪʣʠʥʘʪʘ ʝ ʜʦʩʪʘʧʥʘ ʟʘ ʬʦʪʦʩʠʥʪʝʟʘʪʘ. ʉʧʦʨʝʜ 

ʈʘʤʢʦʚʥʘʪʘ ʜʠʨʝʢʪʠʚʘ ʟʘ ʚʦʜʘ (WFD), ʬʠʪʦʧʣʘʥʢʪʦʥʦʪ ʝ ʠʜʝʥʪʠʬʠʢʫʚʘʥ ʢʘʢʦ ʢʣʫʯʝʥ 

ʙʠʦʣʦʰʢʠ ʝʣʝʤʝʥʪ ʟʘ ʢʚʘʣʠʪʝʪ (BQE) ʢʦʿ ʪʨʝʙʘ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʧʨʠ ʧʨʦʮʝʥʢʘʪʘ ʥʘ ʝʢʦʣʦʰʢʠʦʪ 

ʢʚʘʣʠʪʝʪ ʥʘ ʝʟʝʨʦʪʦ. 

 ʍʣʦʨʦʬʠʣʦʪ ʘ ʝ ʬʦʪʦʩʠʥʪʝʪʠʯʢʠ ʧʠʛʤʝʥʪ ʢʦʿ ʛʠ ʠʥʪʝʛʨʠʨʘ ʩʠʪʝ ʚʠʜʦʚʠ ʥʘ ʘʣʛʠ ʠ 

ʩʣʫʞʠ ʢʘʢʦ ʤʝʨʣʠʚ ʧʦʢʘʟʘʪʝʣ ʟʘ ʮʝʣʘʪʘ ʬʠʪʦʧʣʘʥʢʪʦʥʩʢʘ ʧʨʦʜʫʢʮʠʿʘ, ʦʜʥʦʩʥʦ 

ʬʠʪʦʧʣʘʥʢʪʦʥʩʢʘʪʘ ʙʠʦʤʘʩʘ, ʘ ʩʧʦʨʝʜ ʪʦʘ ʪʦʿ ʝ ʤʥʦʛʫ ʟʥʘʯʘʝʥ ʧʘʨʘʤʝʪʘʨ ʟʘ ʦʜʨʝʜʫʚʘˁʝ ʥʘ 

ʪʨʦʬʠʯʢʠʦʪ ʩʪʘʪʫʩ ʥʘ ʚʦʜʘʪʘ. 

 

 

 



ʄʘʪʝʨʠʿʘʣ ʠ ʤʝʪʦʜʠ 

 

 ɺʦ ʪʝʢ ʥʘ ʬʝʚʨʫʘʨʠ 2024 ʛʦʜʠʥʘ ʨʝʘʣʠʟʠʨʘʥʠ ʩʝ ʢʘʤʧʘˁʠ, ʧʨʠ ʢʦʠ ʢʦʣʝʢʮʠʦʥʠʨʘʥ ʝ 

ʤʘʪʝʨʠʿʘʣ ʟʘ ʘʥʘʣʠʟʘ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʦʪ ʠ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʭʣʦʨʦʬʠʣʦʪ ʘ ʦʜ ʧʝʣʘʛʠʿʘʣʦʪ 

ʠ ʣʠʪʦʨʘʣʦʪ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ, ʢʘʢʦ ʠ ʦʜ ʛʣʘʚʥʠʪʝ ʧʨʠʪʦʢʠ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ.  

ʇʨʦʙʠʪʝ ʟʘ ʘʥʘʣʠʟʘ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʦʪ ʩʝ ʢʦʣʝʢʮʠʦʥʠʨʘʥʠ ʥʘ ʪʝʨʝʥ ʚʦ ʪʝʤʥʠ ʰʠʰʠˁʘ ʦʜ 

100 ml ʠ ʬʠʢʩʠʨʘʥʠ ʩʦ 4 % ʨʘʩʪʚʦʨ ʦʜ ʬʦʨʤʘʣʠʥ ʠ ʦʙʨʘʙʦʪʝʥʠ ʚʦ Utermohl-ʦʚʠ ʢʦʤʦʨʠ ʦʜ 

50 ml ʩʦ ʧʦʤʦʰ ʥʘ ʠʥʚʝʨʟʝʥ ʤʠʢʨʦʩʢʦʧ ʧʦʩʣʝ ʩʝʜʠʤʝʥʪʘʮʠʿʘ ʦʜ 24 ʯʘʩʘ (Utermöhl, 1958). 

ʅʫʤʝʨʠʯʢʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʦʪ ʩʝ ʠʟʨʘʟʝʥʠ ʢʘʢʦ ʙʨʦʿ ʥʘ ʠʥʜʠʚʠʜʫʠ ʥʘ ʣʠʪʘʨ 

ʚʦʜʘ. 

 ʂʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʭʣʦʨʦʬʠʣʦʪ ʘ ʩʝ ʦʜʨʝʜʫʚʘʰʝ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʩʢʠ ʧʦʩʣʝ 

ʝʢʩʪʨʘʢʮʠʿʘ ʩʦ 90% ʝʪʘʥʦʣ (ISO 10260, 1992), ʘ ʥʫʤʝʨʠʯʢʠʪʝ ʚʨʝʜʥʦʩʪʠ ʩʝ ʠʟʨʘʟʝʥʠ ʢʘʢʦ 

ʤʠʢʨʦʛʨʘʤʠ ʥʘ ʣʠʪʘʨ ʚʦʜʘ. 

  

ʈʝʟʫʣʪʘʪʠ ʠ ʜʠʩʢʫʩʠʿʘ 

 

ʊʘʙʝʣʘ 1. ʂʚʘʣʠʪʘʪʠʚʝʥ ʠ ʢʚʘʥʪʠʪʘʪʠʚʝʥ ʩʦʩʪʘʚ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʦʪ ʚʦ ʧʝʣʘʛʠʿʘʣʦʪ ʥʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʚʦ ʟʠʤʩʢʠ ʧʝʨʠʦʜ 2024 ʛʦʜʠʥʘ 

 ʂʘʟʘʥ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ 
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Cyanophyta     

Aphanothece sp.   500  

Chroococcus limneticus  500  500 

Cyanodyction imperfectum     

Gloeocapsa sp. 500 500  1 500 

Planktolyngbya limnetica     

Bacillariophyta     

Amphora sp. 500   500 

Asterionella formosa 500 1 500 1 000 2 000 

Aulacoseira sp. 1 000   1 000 

Cyclotella sp.  6 500 1 500 4 000 14 000 



Cymbella sp.    500 

Fragilaria sp. 1 000  500  

Gomphonema sp.  500   

Navicula sp. 500  500  

Nitzschia sp. 500    

Cocconeis sp. 1 500   500 

Ulnaria acus   1 000  

Chlorophyta     

Ankistrodesmus falcatus  500   

Ankistrodesmus lacustris     

Chlamydomonas sp.    500 

Eudorina elegans     

Oocystis lacustris 500    

Scenedesmus quadricauda 500    

Schroederia nitzschioides 1 500 1 500 1 000 2 000 

Charophyta     

Closterium acutum var. 

variabile 

2 000 1 000 3 500 11 000 

Closterium sp.    500 

Staurastrum sp. 500  500  

     

ɺʢʫʧʥʦ ind/l  17 500 7 500 12 500 34 500 

 

 

ʊʘʙʝʣʘ 2. ʂʚʘʣʠʪʘʪʠʚʝʥ ʠ ʢʚʘʥʪʠʪʘʪʠʚʝʥ ʩʦʩʪʘʚ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʦʪ ʚʦ ʣʠʪʦʨʘʣʦʪ ʥʘ  

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʚʦ ʟʠʤʩʢʠ ʧʝʨʠʦʜ 2024 ʛʦʜʠʥʘ 
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Cyanophyta        

Chroococcus limneticus        

Gloeocapsa sp. 1 000   1 000 500 500  

Planktolyngbya limnetica    1 000    

Bacillariophyta        



Amphora sp. 2 000 1 500  2 000    

Asterionella formosa 2 000 2 000  4 000 6 500 5 000 9 000 

Aulacoseira sp. 1 000   3 000    

Cocconeis sp. 4 000 500  3 000  1 000 500 

Cyclotella sp.  12 000 2 000 8 000 5 000 4 500   2 500 4 000 

Cymatopleura solea 1 000       

Cymbella  sp.  500  2 000    

Cymbopleura sp.        

Diatoma tenuis 1 000 5 500   500   

Diatoma sp.  1 500 4 000 1 000 1 000   

Diploneis sp.        

Encyonema sp.  1 500      

Epithemia sp. 1 000       

Fragilaria parasitica        

Fragilaria sp. 2 000 6 000 6 000 24 000 5 000 1 000 2 000 

Gomphonema sp. 1 000 500 1 000 4 000 2 500   

Gyrosigma sp.        

Navicula reichardtii 1 000  8 000 11 000    

Navicula sp. 5 000 7 500 26 000 28 000 16 000 2 000 1 500 

Neidium binodis        

Neidium sp.        

Nitzschia sp.    5 000    

Placoneis sp.   1 000 42 000 1 000   

Planothidium sp.        

Rhopalodia gibba        

Surirella sp.        

Ulnaria acus 1 000       

Ulnaria ulna       500 

Chlorophyta        

Ankistrodesmus falcatus        

Ankistrodesmus lacustris    2 000 500 500  

Chlamidomonas sp.  8 500      

Eudorina elegans        

Mougeotia sp.        

Oocystis lacustris        



Scenedesmus quadricauda 1 000       

Schroederia nitzschioides  1 500 7 000 3 000 2 500 3 500  

Charophyta        

Closterium acutum var. 

variabile 

2 000 1 000 2 000 3 000 3 000 1 500 1 000 

Pyrrophyta         

Peridinium sp.        

ɺʢʫʧʥʦ ind/l  38 000 40 000 63 000 144 000 43 500 17 500 18 

500 

 

ʊʘʙʝʣʘ 3. ʂʚʘʣʠʪʘʪʠʚʝʥ ʠ ʢʚʘʥʪʠʪʘʪʠʚʝʥ ʩʦʩʪʘʚ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʦʪ ʚʦ ʨʝʢʠʪʝ 

ʧʨʠʪʦʢʠ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʚʦ ʟʠʤʩʢʠ ʧʝʨʠʦʜ 2024 ʛʦʜʠʥʘ 
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Cyanophyta    

Planktolyngbya sp.    

Bacillariophyta    

Achnanthidium minutissimum    

Aulacoseira sp.    

Cocconeis sp. 800 1 600  

Cyclotella sp. 600 1 400 1 600 

Cymbella sp. 200   

Diatom asp.    

Encyonema sp.    

Fragilaria sp.    

Gomphonema sp. 800 2 400 4 400 

Gyrosigma sp.   400 

Navicula sp. 4 800 4 400 22 400 

Hannaea arcus 1 200 400  

Ulnaria ulna    

Charophyta    

Closterium sp.    

ɺʢʫʧʥʦ ind/l  8 400 10 200 28 800 



 ʌʠʪʦʧʣʘʥʢʪʦʥʩʢʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ ʠ ʚʦ ʦʚʦʿ ʧʝʨʠʦʜ ʧʦʢʘʞʫʚʘʘʪ ʥʝʟʥʘʯʠʪʝʣʥʦ 

ʧʦʛʦʣʝʤ ʜʠʚʝʨʟʠʪʝʪ ʚʦ ʣʠʪʦʨʘʣʥʠʦʪ ʨʝʛʠʦʥ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʚʦ ʦʜʥʦʩ ʥʘ ʧʝʣʘʛʠʿʘʣʦʪ. 

ʅʘʿʙʦʛʘʪ ʜʠʚʝʨʟʠʪʝʪ ʥʘ ʘʣʛʠ ʚʦ ʧʝʣʘʛʠʿʘʣʦʪ ʙʝʰʝ ʝʚʠʜʝʥʪʠʨʘʥ ʚʦ ʠʥʪʝʛʨʠʨʘʥʘʪʘ ʧʨʦʙʘ ʦʜ 

ʂʘʟʘʥ ʩʦ 14 ʝʚʠʜʝʥʪʠʨʘʥʠ ʚʠʜʦʚʠ, ʜʦʜʝʢʘ ʧʘʢ ʚʦ ʣʠʪʦʨʘʣʦʪ ʥʘʿʙʦʛʘʪ ʜʠʚʝʨʟʠʪʝʪ ʙʝʰʝ 

ʝʚʠʜʝʥʪʠʨʘʥ ʥʘ ʪʦʯʢʘʪʘ ʂʨʘʥʠ ʩʦ ʚʢʫʧʥʦ 18 ʚʠʜʦʚʠ ʥʘ ʘʣʛʠ, ʘ ʥʘʿʤʘʣ ʜʠʚʝʨʟʠʪʝʪ ʝ 

ʝʚʠʜʝʥʪʠʨʘʥ ʢʘʿ ɼʦʣʥʦ ɼʫʧʝʥʠ ʩʦ ʩʘʤʦ 7 ʚʠʜʦʚʠ ʥʘ ʘʣʛʠ. ʅʘʿʛʦʣʝʤ ʙʨʦʿ ʥʘ ʚʠʜʦʚʠ ʙʝʘ 

ʝʚʠʜʝʥʪʠʨʘʥʠ ʦʜ ʛʨʫʧʘʪʘ ʥʘ ʩʠʣʠʢʘʪʥʠʪʝ ʘʣʛʠ (Bacillariophyta), ʢʦʠ ʙʝʘ ʠ ʥʘʿʘʙʫʥʜʘʥʪʥʠ 

ʢʘʢʦ ʚʦ ʣʠʪʦʨʘʣʦʪ, ʪʘʢʘ ʠ ʚʦ ʧʝʣʘʛʠʿʘʣʦʪ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ  (ʊʘʙ. 1, 2). ʅʘʿʘʙʫʥʜʘʥʪʝʥ 

ʚʠʜ ʚʦ ʧʝʣʘʛʠʿʘʣʦʪ ʙʝʰʝ ʩʠʣʠʢʘʪʥʘʪʘ ʘʣʛʘ Cyclotella sp. ʠ ʚʠʜʦʪ ʦʜ ʭʘʨʦʬʠʪʥʠʪʝ ʘʣʛʠ Closterium 

acutum var. variabile (ʊʘʙ. 1), ʜʦʜʝʢʘ ʧʘʢ ʚʦ ʣʠʪʦʨʘʣʦʪ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʪʦʯʢʘʪʘ ʥʘ ʢʦʣʝʢʮʠʦʥʠʨʘˁʝ 

ʥʘʿʘʙʫʥʜʘʥʪʥʠ ʙʝʘ ʚʠʜʦʚʠʪʝ ʩʠʣʠʢʘʪʥʠ ʘʣʛʠ Navicula sp., Cyclotella sp., Asterionella Formosa ʠ 

Fragilaria sp. (ʊʘʙ. 2). 

 ɻʫʩʪʠʥʘʪʘ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʦʪ ʠ ʚʦ ʧʝʣʘʛʠʿʘʣʦʪ ʠ ʚʦ ʣʠʪʦʨʘʣʦʪ ʙʝʰʝ ʤʘʣʘ, ʩʦ ʪʦʘ ʰʪʦ 

ʚʦ ʣʠʪʦʨʘʣʦʪ ʠʤʘʰʝ ʥʝʰʪʦ ʧʦʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ. ʅʘʿʤʘʣʘ ʛʫʩʪʠʥʘ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥ ʚʦ 

ʧʝʣʘʛʠʿʘʣʦʪ ʥʘ ʝʟʝʨʦʪʦ ʠʤʘʰʝ ʚʦ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ 0 ʤʝʪʨʠ ʜʣʘʙʦʯʠʥʘ ʩʦ ʩʘʤʦ 7 500 ind/l, ʘ 

ʥʘʿʛʦʣʝʤʘ ʚʦ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ 13 ʤʝʪʨʠ ʜʣʘʙʦʯʠʥʘ  ʩʦ 34 500 ind/l) (ʊʘʙ. 1).  

ɺʦ ʣʠʪʦʨʘʣʥʠʦʪ ʨʝʛʠʦʥ ʥʘʿʛʦʣʝʤʘ ʛʫʩʪʠʥʘ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥ ʙʝʰʝ ʝʚʠʜʝʥʪʠʨʘʥʘ ʚʦ ʂʨʘʥʠ ʩʦ 

144 000 ind/l,  ʘ ʥʘʿʤʘʣʘ ʙʝʰʝ ʛʫʩʪʠʥʘʪʘ ʚʦ ʅʘʢʦʣʝʮ ʩʦ 17 500 ind/l ʠ ʚʦ ɼʦʣʥʦ ɼʫʧʝʥʠ ʩʦ 18 

500 ind/l. (ʊʘʙ. 2).  

 ɺʦ ʧʨʠʪʦʢʠʪʝ ʙʝʘ ʝʚʠʜʝʥʪʠʨʘʥʠ ʤʘʣ ʙʨʦʿ ʥʘ ʚʠʜʦʚʠ ʩʦ ʪʦʘ ʰʪʦ ʚʦ ʂʨʘʥʩʢʘ ʈʝʢʘ ʙʝʰʝ 

ʝʚʠʜʝʥʪʠʨʘʥ ʥʝʟʥʘʯʠʪʝʣʥʦ ʧʦʛʦʣʝʤ ʙʨʦʿ ʥʘ ʚʠʜʦʚʠ ʘʣʛʠ ʚʦ ʦʜʥʦʩ ʥʘ ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ ʠ 

ɻʦʣʝʤʘ ʈʝʢʘ, ʘ ʩʠʪʝ ʝʚʠʜʝʥʪʠʨʘʥʠ ʘʣʛʠ ʙʝʘ ʦʜ ʛʨʫʧʘʪʘ ʥʘ ʩʠʣʠʢʘʪʥʠ ʘʣʛʠ (Bacillariophyta). 

ɻʫʩʪʠʥʘʪʘ ʥʘ ʘʣʛʠ ʚʦ ʂʨʘʥʩʢʘ ʈʝʢʘ ʙʝʰʝ ʤʘʣʘ ʠ ʠʟʥʝʩʫʚʘʰʝ 8 400 ind/l, ʜʦʜʝʢʘ ʚʦ ɹʨʘʿʯʠʥʩʢʘ 

ʈʝʢʘ ʙʝʰʝ ʥʝʰʪʦ ʧʦʛʦʣʝʤʘ ʠ ʠʟʥʝʩʫʚʘʰʝ 10 200 ind/l, ʜʦʜʝʢʘ ʧʘʢ ʥʘʿʛʦʣʝʤʘ ʛʫʩʪʠʥʘ ʥʘ ʘʣʛʠ 

ʙʝʰʝ ʝʚʠʜʝʥʪʠʨʘʥʘ ʚʦ ɻʦʣʝʤʘ ʈʝʢʘ ʩʦ 28 800 ind/l (ʊʘʙ. 3). 

 
ʉʣʠʢʘ 1. ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʭʣʦʨʦʬʠʣ ʘ ʥʘ ʠʩʧʠʪʫʚʘʥʠʪʝ ʪʦʯʢʠ ʦʜ ʧʝʣʘʛʠʿʘʣʦʪ ʥʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 
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 ʂʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʭʣʦʨʦʬʠʣ ʘ, ʢʘʢʦ ʧʦʢʘʟʘʪʝʣ ʥʘ ʧʨʦʜʫʢʮʠʿʘʪʘ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥ, 

ʦʜʥʦʩʥʦ ʬʠʪʦʧʣʘʥʢʪʦʥʩʢʘʪʘ ʙʠʦʤʘʩʘ ʚʦ ʦʚʦʿ ʧʝʨʠʦʜ ʠʤʘʰʝ ʥʠʩʢʠ ʚʨʝʜʥʦʩʪʠ ʢʦʠ ʥʝ 

ʥʘʜʤʠʥʫʚʘʘ 3 ɛg l-1 ʩʦ ʠʩʢʣʫʯʦʢ ʥʘ ʥʘʿʜʣʘʙʦʢʘʪʘ ʪʦʯʢʘ ʂʘʟʘʥ 25 m ʢʘʜʝ ʚʨʝʜʥʦʩʪʘ 

ʠʟʥʝʩʫʚʘʰʝ 3,67 ɛg l-1. ɺʦ ʧʝʣʘʛʠʿʘʣʦʪ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʥʘʿʥʠʩʢʘ ʚʨʝʜʥʦʩʪ ʙʝʰʝ 

ʨʝʛʠʩʪʨʠʨʘʥʘ ʥʘ ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ 0,5 ʤʝʪʨʠ ʜʣʘʙʦʯʠʥʘ ʩʦ 1,54 ɛg l-1 (ʉʣ. 1).  

 

 
ʉʣʠʢʘ 2. ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʭʣʦʨʦʬʠʣ ʘ ʥʘ ʠʩʧʠʪʫʚʘʥʠʪʝ ʪʦʯʢʠ ʦʜ ʣʠʪʦʨʘʣʦʪ ʠ ʧʨʠʪʦʢʠʪʝ ʥʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 

 

 ɺʦ ʣʠʪʦʨʘʣʥʠʦʪ ʨʝʛʠʦʥ, ʥʘʿʚʠʩʦʢʘ ʚʨʝʜʥʦʩʪ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʭʣʦʨʦʬʠʣ ʘ ʙʝʰʝ 

ʨʝʛʠʩʪʨʠʨʘʥʘ ʢʘʿ ʂʨʘʥʠ ʩʦ 2,65 ɛg l-1, ʘ ʧʦ ʥʝʘ ʩʣʝʜʝʰʝ ʪʦʯʢʘʪʘ ʅʘʢʦʣʝʮ ʩʦ 2,48 ɛg l-1, ʜʦʜʝʢʘ 

ʧʘʢ ʥʘʿʥʠʩʢʘ ʚʨʝʜʥʦʩʪ ʙʝʰʝ ʨʝʛʠʩʪʨʠʨʘʥʘ ʢʘʿ ʆʪʝʰʝʚʦ ʩʦ 1,62 ɛg l-1. ɺʦ ʦʩʪʘʥʘʪʠʪʝ 

ʣʠʪʦʨʘʣʥʠ ʪʦʯʢʠ ʚʨʝʜʥʦʩʪʠʪʝ ʙʝʘ ʙʣʠʩʢʠ ʠ ʩʠʪʝ ʙʝʘ ʧʦʜ 2,1 ɛg l-1. ɺʦ ʨʝʢʠʪʝ, ʥʘʿʚʠʩʦʢʘ 

ʚʨʝʜʥʦʩʪ ʥʘ   ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʭʣʦʨʦʬʠʣ ʘ ʙʝʰʝ ʨʝʛʠʩʪʨʠʨʘʥʘ ʚʦ ɻʦʣʝʤʘ ʈʝʢʘ ʩʦ ʚʨʝʜʥʦʩʪ 

0,94 ɛg l-1, ʚʦ ʂʨʘʥʩʢʘ ʈʝʢʘ ʠʟʥʝʩʫʚʘʰʝ 0,77 ɛg l-1, ʘ ʚʦ ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ ʚʨʝʜʥʦʩʪʘ ʙʝʰʝ 

ʥʘʿʥʠʩʢʘ ʩʦ 0,43 ɛg l-1 (ʉʣ. 2). 
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ʉʣʠʢʘ 3. ʀʥʜʝʢʩ ʥʘ ʪʨʦʬʠʯʢʘ ʩʦʩʪʦʿʙʘ (TSI) ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʭʣʦʨʦʬʠʣ ʘ 

  

ʉʧʦʨʝʜ ʚʨʝʜʥʦʩʪʠʪʝ ʥʘ ʠʥʜʝʢʩʦʪ ʥʘ ʪʨʦʬʠʯʢʘ ʩʦʩʪʦʿʙʘ (TSI) ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ 

ʥʘ ʭʣʦʨʦʬʠʣ ʘ, ʚʦ ʦʚʦʿ ʧʝʨʠʦʜ (ʟʠʤʩʢʠ) ʝʟʝʨʩʢʘʪʘ ʚʦʜʘ ʥʘ ʩʠʪʝ ʪʦʯʢʠ ʦʜ ʧʝʣʘʛʠʿʘʣʦʪ ʠ 

ʣʠʪʦʨʘʣʦʪ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʩʝ ʢʘʪʝʛʦʨʠʟʠʨʘ ʢʘʢʦ ʦʣʠʛʦʪʨʦʬʥʘ (ʉʣ. 3). 
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ʀʉʊʈɸɾʋɺɸɳɸʊɸ ʅɸ ɻʈʋʇʀʊɽ ROTIFERA, COPEPODA ʀ CLADOCERA ʆɼ 

ʇɽʃɸɻʀɱɸʃʆʊ ʀ ʃʀʊʆʈɸʃʆʊ ʅɸ ʇʈɽʉʇɸʅʉʂʆʊʆ ɽɿɽʈʆ ɺʆ ʊɽʂʆʊ ʅɸ ɿʀʄɸ 

2024 ɻʆɼʀʅɸ 

 

 

ʀʟʛʦʪʚʠʣʝ: ɼ-ʨ. ɻʦʮʝ ʂʦʩʪʦʩʢʠ 

                     ɼ-ʨ. ʆʨʭʠʜʝʿʘ ʊʘʩʝʚʩʢʘ 

 

ʆʜʜʝʣʝʥʠʝ ʟʘ ʟʦʦʧʣʘʥʢʪʦʥ 
 

 

ɺʦʚʝʜ 
 

 ʉʣʘʪʢʦʚʦʜʥʠʦʪ ʟʦʦʧʣʘʥʢʪʦʥ ʟʘʟʝʤʘ ʚʘʞʥʘ ʠ ʩʪʨʘʪʝʰʢʘ ʧʦʟʠʮʠʿʘ ʚʦ ʪʨʦʬʠʯʢʠʦʪ 

ʩʠʥ˅ʠʨ ʥʘ ʠʩʭʨʘʥʘ ʚʦ ʘʢʚʘʪʠʯʥʠʦʪ ʝʢʦʩʠʩʪʝʤ ʠ ʝ ʤʦʰʥʝ ʯʫʚʩʪʚʠʪʝʣʝʥ ʥʘ ʘʥʪʨʦʧʦʛʝʥʠʪʝ 

ʚʣʠʿʘʥʠʿʘ (Caroni and Irvine 2010). ʂʘʢʦ ʠʥʪʝʛʨʠʨʘʥ ʠ ʥʝʠʟʦʩʪʘʚʝʥ ʜʝʣ ʦʜ ʩʠʥ˅ʠʨʦʪ ʥʘ 

ʠʩʭʨʘʥʘ, ʩʤʝʩʪʝʥ ʧʦʤʝʺʫ ʬʠʪʦʧʣʘʥʢʪʦʥʦʪ ʢʘʢʦ ʥʝʛʦʚ ʭʨʘʥʣʠʚ ʨʝʩʫʨʩ ʠ ʨʠʙʠʪʝ ʢʘʢʦ 

ʧʨʝʜʘʪʦʨ, ʛʠ ʦʜʨʘʟʫʚʘ ʩʫʧʪʠʣʥʠʪʝ ʧʨʦʤʝʥʠ ʢʦʠ ʩʝ ʩʣʫʯʫʚʘʘʪ ʚʦ ʧʦʥʠʩʢʠʪʝ ʠ ʧʦʚʠʩʦʢʠʪʝ 

ʪʨʦʬʠʯʢʠ ʥʠʚʦʘ.  

 ʇʨʦʤʝʥʠʪʝ ʚʦ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ, ʥʦ ʠ ʢʣʠʤʘʪʩʢʠʪʝ ʧʨʦʤʝʥʠ ʩʝ ʦʜʨʘʟʫʚʘʘʪ ʚʨʟ 

ʘʙʫʥʜʘʥʪʥʦʩʪʘ ʠ ʙʠʦʤʘʩʘʪʘ ʥʘ ʟʦʦʧʣʘʥʢʪʦʥʦʪ, ʢʘʢʦ ʠ ʥʘ ʧʦʿʘʚʘʪʘ ʠʣʠ ʦʪʩʫʩʪʚʦʪʦ ʥʘ ʧʦʝʜʠʥʠ 

ʚʠʜʦʚʠ, ʧʘʨʘʤʝʪʨʠ ʢʦʠ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʠʩʢʦʨʠʩʪʝʥʠ ʢʘʢʦ ʝʬʠʢʘʩʝʥ ʠʥʜʠʢʘʪʦʨ ʟʘ ʪʨʦʬʠʯʢʘʪʘ 

ʩʦʩʪʦʿʙʘ ʠ ʝʢʦʣʦʰʢʠʦʪ ʩʪʘʪʫʩ ʥʘ ʧʦʚʨʰʠʥʩʢʠʪʝ ʚʦʜʠ (Hsieh et al. 2011; Jeppessen et al. 2011). 

 ʉʪʨʫʢʪʫʨʘʪʘ ʥʘ ʥʠʚʥʘʪʘ ʟʘʝʜʥʠʮʘ ʥʝ ʦʚʦʟʤʦʞʫʚʘ ʩʘʤʦ ʧʨʦʮʝʥʢʘ ʥʘ ʩʪʝʧʝʥʦʪ ʥʘ 

ʟʘʛʘʜʫʚʘˁʝ, ʪʫʢʫ ʤʦʞʝ ʜʘ ʛʦ ʦʜʨʝʜʠ ʪʨʝʥʜʦʪ ʥʘ ʦʧʰʪʠʪʝ ʫʩʣʦʚʠ ʚʦ ʪʝʢʦʪ ʥʘ ʚʨʝʤʝʪʦ.  

 

ʄʘʪʝʨʠʿʘʣ ʠ ʤʝʪʦʜʠ ʥʘ ʨʘʙʦʪʘ 

 

 ʄʘʪʝʨʠʿʘʣʦʪ ʟʘ ʘʥʘʣʠʟʘ ʥʘ ʩʣʦʙʦʜʥʦʞʠʚʝʘʯʢʠʪʝ ʧʣʘʥʢʪʦʥʩʢʠ ʚʠʜʦʚʠ ʙʝʰʝ 

ʢʦʣʝʢʮʠʦʥʠʨʘʥ ʩʦ Ruttner-ʦʚ ʩʝʤʧʣʝʨ (Hydro-bios, Kiel, ɻʝʨʤʘʥʠʿʘ) ʠ ʬʠʣʪʨʠʨʘʥ ʥʠʟ 

ʤʠʢʨʦʩʠʪʦ ʩʦ ʜʠʤʝʥʟʠʠ ʥʘ ʦʢʮʘ ʦʜ 55 Õ. ɺʠʜʦʚʠʪʝ, ʧʘʢ, ʢʦʠ ʩʝ ʩʚʨʟʘʥʠ ʩʦ ʩʫʧʩʪʨʘʪʦʪ ʩʝ 

ʢʦʣʝʢʮʠʦʥʠʨʘʘ ʩʦ ʧʦʤʦʰ ʥʘ ʩʦʦʜʚʝʪʥʘ ʜʨʝ˅ʘ. ʇʝʨʠʬʠʪʦʥʩʢʠʪʝ ʧʨʝʪʩʪʘʚʥʠʮʠ ʦʜ ʩʦʙʨʘʥʠʦʪ 

ʤʘʪʝʨʠʿʘʣ, ʩʝ ʧʦʪʦʧʫʚʘʘ ʚʦ ʩʘʜ ʩʦ ʚʦʜʘ ʠ ʩʝ ʬʠʣʪʨʠʨʘʘ ʥʠʟ ʤʠʢʨʦʩʠʪʦ. 

 ʄʘʪʝʨʠʿʘʣʦʪ ʝ ʬʠʢʩʠʨʘʥ ʩʦ 4% ʬʦʨʤʘʣʠʥ ʠ ʪʨʘʥʩʧʦʨʪʠʨʘʥ ʚʦ ʣʘʙʦʨʘʪʦʨʠʿʘ ʢʘʜʝ ʝ 

ʘʥʘʣʠʟʠʨʘʥ ʩʦ ʧʨʠʤʝʥʘ ʥʘ ʤʠʢʨʦʩʢʦʧ ʦʜ ʤʘʨʢʘ Olympus BX43 ʠ ʠʥʚʝʨʟʝʥ ʤʠʢʨʦʩʢʦʧ ʦʜ 

ʪʠʧʦʪ Leica DM IRB, ʢʘʢʦ ʠ Olympus UC30 ʢʘʤʝʨʘ ʠ ʩʦʬʪʚʝʨ ʟʘ ʘʨʭʠʚʠʨʘˁʝ ʠ ʤʝʨʝˁʝ ʥʘ 

ʬʦʪʦʛʨʘʬʠʠ ʠ ʧʦʜʘʪʦʮʠ. ʊʘʢʩʦʥʦʤʩʢʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʤʘʪʝʨʠʿʘʣʦʪ ʩʝ ʠʟʚʝʜʫʚʘʰʝ ʩʦ ʧʦʤʦʰ 

ʥʘ ʩʪʘʥʜʘʨʜʥʠ ʢʣʫʯʝʚʠ ʟʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ (Kutikova 1970; Koste 1978; Segers 1995; Borutsky 

1960; Manuilova 1964; Mazepova 1978).  



 ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʢʚʘʣʠʪʘʪʠʚʥʘʪʘ ʘʥʘʣʠʟʘ ʠ ʨʝʣʘʪʠʚʥʘʪʘ ʘʙʫʥʜʘʥʪʥʦʩʪ ʥʘ 

ʙʠʦʠʥʜʠʢʘʪʦʨʠʪʝ ʙʝʰʝ ʦʜʨʝʜʝʥ ʠ ʩʪʝʧʝʥʦʪ ʥʘ ʩʘʧʨʦʙʥʦʩʪ ʥʘ ʠʩʧʠʪʫʚʘʥʠʪʝ ʣʦʢʘʣʠʪʝʪʠ 

ʩʧʦʨʝʜ  Pantle and Buck (1955). 

 

ʈʝʟʫʣʪʘʪʠ ʠ ʜʠʩʢʫʩʠʿʘ 

 

Rotifera 

 

 ɺʦ ʧʝʣʘʛʠʿʘʣʦʪ ʥʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ ʢʦʥʩʪʘʪʠʨʘʥʦ ʝ ʧʨʠʩʫʩʪʚʦ ʩʘʤʦ ʥʘ ʩʣʝʜʥʠʪʝ 

ʚʠʜʦʚʠ: Trichocerca capucina (Wierzejski et Zacharias, 1893), Asplanchna priodonta Gosse, 

1850, Keratella cochlearis cochlearis (Gosse, 1851), Kellicottia longispina (Kellicott, 1879), 

ʅʠʚʥʘʪʘ ʢʚʘʥʪʠʪʘʪʠʚʥʘ ʟʘʩʪʘʧʝʥʦʩʪ ʚʦ ʩʦʩʪʘʚʦʪ ʥʘ ʟʦʦʧʣʘʥʢʪʦʥʦʪ, ʢʘʢʦ ʠ ʚʝʨʪʠʢʘʣʥʘ 

ʜʠʩʪʨʠʙʫʮʠʿʘ ʚʦ ʧʝʣʘʛʠʿʘʣʦʪ ʩʝ ʜʘʜʝʥʠ ʚʦ ʪʘʙʝʣʠʪʝ 6-13.  

 ɸʥʘʣʠʟʘʪʘ ʥʘ ʢʚʘʣʠʪʘʪʠʚʥʠʦʪ ʩʦʩʪʘʚ ʥʘ ʨʦʪʠʬʝʨʠʪʝ ʚʦ ʣʠʪʦʨʘʣʦʪ ʧʦʢʘʞʫʚʘ 

ʧʨʠʩʫʩʪʚʦ ʥʘ 39 ʚʠʜʦʚʠ ʨʦʪʠʬʝʨʠ. ɺʦ ʥʠʚʥʠʦʪ ʩʦʩʪʘʚ ʧʨʝʦʚʣʘʜʫʚʘʘʪ ʬʠʪʦʬʠʣʥʠ ʠ 

ʝʧʠʬʠʪʩʢʠ ʚʠʜʦʚʠ ʧʨʠʩʫʪʥʠ ʚʦ ʨʝʦʥʦʪ ʥʘ ʚʦʜʥʘʪʘ ʚʝʛʝʪʘʮʠʿʘ, ʜʝʣʫʤʥʦ ʩʝ ʙʝʥʪʦʩʥʠ, ʜʦʜʝʢʘ 

ʤʘʣ ʙʨʦʿ ʩʝ ʪʠʧʠʯʥʦ ʧʣʘʥʢʪʦʥʩʢʠ ʬʦʨʤʠ. 

 ʂʚʘʣʠʪʘʪʠʚʥʠʦʪ ʠ ʢʚʘʥʪʠʪʘʪʠʚʥʠʦʪ ʩʦʩʪʘʚ ʥʘ ʨʦʪʠʬʝʨʩʢʘʪʘ ʟʘʝʜʥʠʮʘ ʚʘʨʠʨʘ ʚʦ 

ʟʘʚʠʩʥʦʩʪ ʦʜ ʩʝʟʦʥʘʪʘ ʠ ʣʦʢʘʣʠʪʝʪʦʪ (Pejler, 1995). ɸʥʘʣʠʟʠʪʝ ʥʘ ʟʠʤʩʢʠʦʪ ʩʦʩʪʘʚ ʥʘ 

ʨʦʪʠʬʝʨʠʪʝ ʧʦʢʘʞʫʚʘʘʪ ʥʠʩʢʦ ʚʠʜʦʚʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʜʦʤʠʥʘʥʪʥʦʩʪ ʥʘ ʧʦʝʜʠʥʠ ʚʠʜʦʚʠ, 

ʢʘʢʦ ʰʪʦ ʩʝ Polyarthra vulgaris ʠ Asplanchna priodonta. ɿʘ ʚʨʝʤʝ ʥʘ ʣʝʪʥʠʦʪ ʧʝʨʠʦʜ 

ʢʦʥʩʪʘʪʠʨʘʥʦ ʝ ʥʘʿʛʦʣʝʤʦ ʚʠʜʦʚʦ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʦʜʥʦʩʥʦ ʧʨʠʩʫʩʪʚʦ ʥʘ 38 ʚʠʜʘ. ɿʘʙʝʣʝʞʣʠʚʘ 

ʝ ʜʦʤʠʥʘʮʠʿʘʪʘ ʥʘ ʚʠʜʦʚʠʪʝ Polyarthra vulgaris, Cephalodella gibba, Euchlanis dilatata ʠ 

ʥʝʢʦʠ ʦʜ ʚʠʜʦʚʠʪʝ ʦʜ ʨʦʜʦʪ Lecane ʚʦ ʪʝʢʦʪ ʥʘ ʮʝʣʠʦʪ ʠʩʪʨʘʞʫʚʘʯʢʠ ʧʝʨʠʦʜ. 

  ɸʥʘʣʠʟʘʪʘ ʥʘ ʤʘʪʝʨʠʿʘʣʦʪ ʢʦʣʝʢʮʠʦʥʠʨʘʥ ʦʜ ʨʝʢʠʪʝ ʧʦʢʘʞʫʚʘ ʢʚʘʣʠʪʘʪʠʚʥʦ ʠ 

ʢʚʘʥʪʠʪʘʪʠʚʥʦ ʩʠʨʦʤʘʰʪʚʦ ʩʦ ʚʠʜʦʚʠ, ʧʨʝʜ ʩʝ ʧʦʨʘʜʠ ʥʝʩʪʘʙʠʣʥʦʩʪʘ ʥʘ ʞʠʚʝʘʣʠʰʪʘʪʘ 

(Ricci and Balsamo, 2001). ʈʝʛʠʩʪʨʠʨʘʥʠʪʝ ʚʠʜʦʚʠ ʩʝ ʧʨʝʪʝʞʥʦ ʙʝʥʪʦʩʥʠ ʠ ʧʝʨʠʬʠʪʦʥʩʢʠ ʠ 

ʧʨʠʧʘʺʘʘʪ ʚʦʛʣʘʚʥʦ ʥʘ ʛʨʫʧʘʪʘ Bdelloidea (ʊʘʙʝʣʘ 1). 

 ʏʫʚʩʪʚʠʪʝʣʥʦʩʪʘ ʥʘ ʨʦʪʠʬʝʨʠʪʝ ʢʦʥ ʥʠʟʘ ʬʠʟʠʯʢʦ-ʭʝʤʠʩʢʠ ʧʦʢʘʟʘʪʝʣʠ, ʦʚʦʟʤʦʞʫʚʘ 

ʥʠʚʥʦ ʠʩʢʦʨʠʩʪʫʚʘˁʝ ʢʘʢʦ ʙʠʦʣʦʰʢʠ ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʩʘʧʨʦʙʥʦʩʪʘ ʥʘ ʘʢʚʘʪʠʯʥʠʪʝ 

ʝʢʦʩʠʩʪʝʤʠ (Sladecek, 1983; ʊʘʩʝʚʩʢʘ ʠ ʩʦʨ., 2004; Fowler and Duggan, 2008). 

ʉʧʦʨʝʜ ʚʠʜʦʚʠʦʪ ʩʦʩʪʘʚ ʥʘ ʨʦʪʠʬʝʨʠʪʝ ʠ ʚʨʝʜʥʦʩʪʠʪʝ ʥʘ ʩʘʧʨʦʙʥʠʦʪ ʠʥʜʝʢʩ ʜʦʙʠʝʥʠ ʧʨʠ 

ʥʘʰʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ (ʊʘʙ. 1 ʠ 2), ʚʦʜʘʪʘ ʦʜ ʣʠʪʦʨʘʣʥʠʦʪ ʨʝʛʠʦʥ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 

ʚʦʛʣʘʚʥʦ ʠʤʘ ɓ-ʤʝʟʦʩʘʧʨʦʙʝʥ ʢʘʨʘʢʪʝʨ.  

 

ʊʘʙ. 1. ʂʚʘʣʠʪʘʪʠʚʝʥ ʩʦʩʪʘʚ ʥʘ ʚʠʜʦʚʠʪʝ ʦʜ ʛʨʫʧʘʪʘ Rotifera ʝʚʠʜʝʥʪʠʨʘʥʠ ʚʦ ʨʝʢʠʪʝ ʦʜ 
ʩʣʠʚʥʦʪʦ ʧʦʜʨʘʯʿʝ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 
 ɺʠʜʦʚʠ           /                   

ʃʦʢʘʣʠʪʝʪʠ 
ɻʦʣʝʤʘ ʈʝʢʘ ʂʨʘʥʩʢʘ ʈʝʢʘ ɹʨʘʿʯʠʥʩʢʘ ʈʝʢʘ 

1. Colurella uncinata bicuspidata  

(Ehrenberg, 1832) 
+   



2. Colurella adriatica  Ehrenberg, 

1831 
  + 

3. Lepadella patella  (Müller, 1773) + +  

4. Lepadella ovalis (Müller, 1786)  +  

5. Lecane  closterocerca  

(Schmarda, 1859) 
 + + 

6. Euchlanis dilatata Ehrenberg, 

1832 
 +  

7. Mytilina ventralis brevispina  

(Ehrenberg, 1832) 
 +  

8. Lecane luna  (Müller, 1776)  +  

9. Lecane  bulla (Gosse, 1886)  +  

10. Lecane lunaris (Ehrenberg, 

1832) 
  + 

11. Anuraeopsis fissa fissa (Gosse, 

1854) 
  + 

12. Bdelloidea + + + 

 

ʏʫʚʩʪʚʠʪʝʣʥʦʩʪʘ ʥʘ ʨʦʪʠʬʝʨʠʪʝ ʢʦʥ ʥʠʟʘ ʬʠʟʠʯʢʦ-ʭʝʤʠʩʢʠ ʧʦʢʘʟʘʪʝʣʠ, ʦʚʦʟʤʦʞʫʚʘ ʥʠʚʥʦ 

ʠʩʢʦʨʠʩʪʫʚʘˁʝ ʢʘʢʦ ʙʠʦʣʦʰʢʠ ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʩʘʧʨʦʙʥʦʩʪʘ ʥʘ ʘʢʚʘʪʠʯʥʠʪʝ ʝʢʦʩʠʩʪʝʤʠ 

(Sladecek, 1983; ʊʘʩʝʚʩʢʘ ʠ ʩʦʨ., 2004; Fowler and Duggan, 2008). 

ʉʧʦʨʝʜ ʚʠʜʦʚʠʦʪ ʩʦʩʪʘʚ ʥʘ ʨʦʪʠʬʝʨʠʪʝ ʠ ʚʨʝʜʥʦʩʪʠʪʝ ʥʘ ʩʘʧʨʦʙʥʠʦʪ ʠʥʜʝʢʩ ʜʦʙʠʝʥʠ ʧʨʠ 

ʥʘʰʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ (ʊʘʙ. 2), ʚʦʜʘʪʘ ʦʜ ʣʠʪʦʨʘʣʥʠʦʪ ʨʝʛʠʦʥ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ 

ʚʦʛʣʘʚʥʦ ʠʤʘ ɓ-ʤʝʟʦʩʘʧʨʦʙʝʥ ʢʘʨʘʢʪʝʨ. 

 
ʊʘʙʝʣʘ 2. ɺʠʜʦʚʠ Rotifera ʝʚʠʜʝʥʪʠʨʘʥʠ ʚʦ ʣʠʪʦʨʘʣʥʠʦʪ ʨʝʛʠʦʥ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʚʦ ʪʝʢʦʪ ʥʘ 

ʟʠʤʩʢʘʪʘ ʢʘʤʧʘˁʘ 2024 ʛʦʜʠʥʘ ʠ ʥʠʚʥʘʪʘ ʩʘʧʨʦʙʠʦʣʦʰʢʘ ʧʨʠʧʘʜʥʦʩʪ 
 

ʊʘʢʩʦʥʠ 

 ʃʦʢʘʣʠʪʝʪʠ 

G.Kl s ɼ. 

ɼʫʧʝʥʠ 

ʅʘʢʦʣʝʮ ʂʨʘʥʠ ʇʨʝʪʦʨ ʉʣʠʚʥʠʮʘ ʉʪʝˁʝ ʆʪʝʰʝʚʦ 

16.  Cephalodella gibba 

(Ehrenberg, 1832) 
II  1,7 1  1 1 1  1 

17.  Trichocerca pusilla 

(Lauterborn, 1898) 
I, II  1,6 1  1   1  

18.  Synchaeta pectinata 

Ehrenberg, 1832 
II  1,7   1 1   1 

19.  Polyarthra vulgaris  Carlin, 

1943 
II  2,1  1 1 1 1 1 1 

20.  Asplanchna priodonta Gosse, 

1850 
I, II  1,6 5      5 

21.  Lecane  closterocerca  

(Schmarda, 1859) 
I 1,2  1 1 1 1   

22.  Trichotria tetractis  

(Ehrenberg, 1830) 
II  1,7    1    

23.  Colurella uncinata 

bicuspidata  (Ehrenberg, 

1832) 

I, II  1,8 1  1 1 1  1 

24.  Colurella obtusa (Gosse, 

1886) 
I 1,1     1   



25.  Lepadella patella  (Müller, 

1773) 
II  1,7     1   

26.  Euchlanis dilatata Ehrenberg, 

1832 
I, II  1,6   1 1 1 1 1 

27.  Keratella cochlearis  (Gosse, 

1851) 
II  1,9 1 1 1 1    

28.  Notholca acuminata  

(Ehrenberg, 1832) 
I, II  1,5     1   

29.  Notholca squamula (Müller, 

1786) 
I, II  1,5 1   1 1   

30.  Bdelloidea II  2,2 1 1 1 1 1 1 1 

S 
  1,7 1,85 1,75 1,74 1,64 1,88 1,74 

 

 

Rotifera, Copepoda ʠ Cladocera ʚʦ ʧʝʣʘʛʠʿʘʣʦʪ ʥʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ 

 
 

ʊʘʙʝʣʘ 6. ʂʚʘʣʠʪʘʪʠʚʝʥ ʠ ʢʚʘʥʪʠʪʘʪʠʚʝʥ ʩʦʩʪʘʚ ʥʘ ʟʦʦʧʣʘʥʢʪʦʥʩʢʘʪʘ ʟʘʝʜʥʠʮʘ (ʟʠʤʩʢʘ 

ʧʨʦʙʘ) 2024 ʛʦʜ. ʂʘʟʘʥ 

ɺʠʜʦʚʠ 0m 7m 15m 25m 

COPEPODA  

Arctodiaptomus steindachneri 2000 10500 15500 8000 

Mesocyclops leuckarti    5500 7000 5000 

CLADOCERA  

Daphnia cuculata  2500 2000 1000 

Bosmina  500  500 1000 

Dyaphanosoma  1000 1000 500 

Dreissena  500   

Insecta   500  

ɺʢʫʧʥʦ ind.m-3 2500 20000 26500 15500 
 

 ʊʘʙʝʣʘ 7. ʂʚʘʣʠʪʘʪʠʚʝʥ ʠ ʢʚʘʥʪʠʪʘʪʠʚʝʥ ʩʦʩʪʘʚ ʥʘ ʟʦʦʧʣʘʥʢʪʦʥʩʢʘʪʘ ʟʘʝʜʥʠʮʘ (ʟʠʤʩʢʘ 

ʧʨʦʙʘ) 2024 ʛʦʜ. ʎʝʥʪʨʘʣʥʘ ʪʦʯʢʘ 

ɺʠʜʦʚʠ 0m 5m 14m 

ROTIFERA 

Trichocerca capucina   500 

COPEPODA 

Arctodiaptomus steindachneri 500 9000 5000 

Mesocyclops leuckarti   500 3500 500 

Nauplii  500 1500 500 

CLADOCERA 

Daphnia cuculata  1500  

Bosmina  500  

ɺʢʫʧʥʦ ind.m-3 1500 16000 6500 

 



 ɺʦ ʪʝʢʦʪ ʥʘ ʠʩʪʨʘʞʫʚʘʥʠʦʪ ʧʝʨʠʦʜ ʥʘʿʚʠʩʦʢʠ ʚʨʝʜʥʦʩʪʠ ʚʦ ʧʝʣʘʛʠʿʘʣʦʪ ʥʘ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʙʝʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʚʦ ʩʣʦʝʚʠʪʝ ʥʘ ʪʝʨʤʦʢʣʠʥʘʪʘ ʧʦʤʝʺʫ 5 ʤ ʜʣʘʙʦʯʠʥʘ 

ʦʜ ʮʝʥʪʨʘʣʥʘʪʘ ʪʦʯʢʘ ʠ 7 ʜʦ 15 ʤ ʜʣʘʙʦʯʠʥʘ ʢʘʿ ʣʦʢʘʣʠʪʝʪʦʪ ʂʘʟʘʥ, ʰʪʦ ʝ ʩʝʢʘʢʦ ʫʩʣʦʚʝʥʦ 

ʦʜ ʧʦʚʦʣʥʘʪʘ ʢʦʤʙʠʥʘʮʠʿʘ ʥʘ ʫʩʣʦʚʠ, ʢʘʢʦ ʰʪʦ ʩʝ ʪʝʤʧʝʨʘʪʫʨʘ, ʨʘʩʪʚʦʨʝʥ ʢʠʩʣʦʨʦʜ, 

ʧʦʛʦʣʝʤʠ ʢʦʣʠʯʠʥʠ ʥʘ ʨʘʩʪʚʦʨʝʥʠ ʦʨʛʘʥʩʢʠ ʤʘʪʝʨʠʠ ʠ ʩʝʢʘʢʦ, ʚʠʩʦʢʘʪʘ ʬʠʪʦʧʣʘʥʢʪʦʥʩʢʘ 

ʧʨʦʜʫʢʮʠʿʘ ʚʦ ʦʚʠʝ ʩʣʦʝʚʠ. 

 ʂʘʨʘʢʪʝʨʠʩʪʠʯʥʦ ʝ ʰʪʦ ʟʘ ʨʘʟʣʠʢʘ ʦʜ ʠʟʤʠʥʘʪʠʪʝ ʛʦʜʠʥʠ, ʩʝ ʟʘʙʝʣʝʞʫʚʘ ʤʘʣʦ ʚʠʜʦʚʦ 

ʨʘʟʥʦʦʙʨʘʟʠʝ, ʥʦ ʠ ʥʠʩʢʘ ʘʙʫʥʜʘʥʪʥʦʩʪ ʥʘ ʟʦʦʧʣʘʥʢʪʦʥʦʪ ʚʦ ʧʝʣʘʛʠʿʘʣʦʪ ʥʘ ʝʟʝʨʦʪʦ. 

ʆʩʦʙʝʥʦ ʝ ʠʟʨʘʟʝʥʘ ʤʘʣʘʪʘ ʙʨʦʿʥʦʩʪ ʠʣʠ ʧʦʪʧʦʣʥʦ ʦʪʩʫʩʪʚʦ ʥʘ ʚʠʜʦʚʠʪʝ ʦʜ ʛʨʫʧʘʪʘ Rotifera, 

ʰʪʦ ʩʝ ʜʦʣʞʠ ʥʘ ʬʘʢʪʦʪ ʜʝʢʘ ʨʦʪʠʬʝʨʠʪʝ ʩʝ ʧʨʦʩʪʦʨʥʦ ʠ ʚʨʝʤʝʥʩʢʠ ʥʘʿʥʝʩʪʘʙʠʣʥʘ 

ʢʦʤʧʦʥʝʥʪʘ ʚʦ ʧʣʘʥʢʪʦʥʦʪ ʥʘ ʩʣʘʪʢʠʪʝ ʚʦʜʠ ʠ ʧʦʢʘʞʫʚʘʘʪ ʠʟʚʝʩʥʠ ʢʦʣʝʙʘˁʘ ʚʦ ʩʝʟʦʥʩʢʦʪʦ 

ʧʦʿʘʚʫʚʘˁʝ ʠ ʚʦ ʧʨʦʩʝʯʥʘʪʘ ʛʫʩʪʠʥʘ ʥʘ ʩʚʦʠʪʝ ʧʦʧʫʣʘʮʠʠ. 

 

Copepoda ʠ Cladocera ʣʠʪʦʨʘʣʦʪ ʥʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ 

 ʆʜ ʛʨʫʧʠʪʝ Cladocera ʠ Copepoda ʨʝʛʠʩʪʨʠʨʘʥʠ ʩʝ ʩʣʝʜʥʠʪʝ ʚʠʜʦʚʠ: 

Sida cristalina (O.F. Muler), Diaphanosoma leuchtemb Fis, Bosmina longirostris (O.F. Muler), 

Ilyocryptus sordidus  (Lievin), Macrotrix laticornis (Fischer), Acroperus harpe (Baird), 

Camptocercus rectirostris Schoedler, Graptoleberis testudinaria Lievin, Alona rectangula Sars, 

Alona quadrangularis (O.F. Muler), Alona guttata  Sars,  Alonella excisa  (Fischer), Alona afinis 

(Leydig), Chidorus sphaericus (O.F. Muler), Leydigia acanthocercoides (Fischer), Monospilus 

dispar (Sars), Pleuroxus aduncus (Jurine) Arctodiaptomus steindachneri (Richard), Macrocyclops 

albidus (Jurine), Eucyclops macruroides (Lilljeborg), Megacyclops viridis (Jurine), Mesocyclops 

leuckarti (Claus). 

 ʇʦ ʦʜʥʦʩ ʥʘ ʚʠʜʦʚʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʦ ʩʧʦʨʝʜʙʘ ʩʦ ʤʠʥʘʪʘʪʘ ʛʦʜʠʥʘ (2023) ʤʦʞʝ ʜʘ 

ʩʝ ʟʘʙʝʣʝʞʠ ʜʝʢʘ ʥʝʤʘ ʥʝʢʦʠ ʚʠʜʣʠʚʠ ʧʨʦʤʝʥʠ ʦʜ ʢʚʘʣʠʪʘʪʠʚʝʥ ʠ ʢʚʘʥʪʠʪʘʪʠʚʝʥ ʘʩʧʝʢʪ, ʠʣʠ 

ʥʦʚʦʨʝʛʠʩʪʨʠʨʘʥʠ ʚʠʜʦʚʠ. 

 ʀʤʘʿ˃ʠ ʚʦ ʧʨʝʜʚʠʜ ʟʘ ʛʦʣʝʤʦʪʦ ʥʘʫʯʥʦ ʟʥʘʯʝˁʝ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ, ʥʝʛʦʚʘʪʘ 

ʤʫʣʪʠʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʢʘʢʦ ʨʝʟʝʨʚʦʘʨ ʟʘ ʚʦʜʦʩʥʘʙʜʫʚʘˁʝ, ʨʠʙʦʣʦʚ, ʩʧʦʨʪ ʠ ʨʝʢʨʝʘʮʠʿʘ, ʩʝ 

ʥʘʤʝʪʥʫʚʘ ʧʦʪʨʝʙʘʪʘ ʟʘ ʧʝʨʤʘʥʝʥʪʥʦ ʩʣʝʜʝˁʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ.  ʇʦʨʘʜʠ ʪʦʘ ʰʪʦ ʚʦ 

ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ ʩʝ ʚʣʠʚʘʘʪ ʧʦʚʝ˃ʝ ʨʝʢʠ ʢʦʠ ʚʥʝʩʫʚʘʘʪ ʛʦʣʝʤʠ ʢʦʣʠʯʠʥʠ ʘʣʦʭʪʦʥ 

ʤʘʪʝʨʠʿʘʣ, ʥʝʦʧʭʦʜʥʦ ʝ ʦʜʨʝʜʫʚʘˁʝ ʠ ʩʣʝʜʝˁʝ ʥʘ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʪʠʝ ʨʝʢʠ ʚʨʟ ʩʪʝʧʝʥʦʪ ʥʘ 

ʩʘʧʨʦʙʥʦʩʪ ʥʘ ʚʦʜʘʪʘ ʚʦ ʠʩʪʨʘʞʫʚʘʥʠʦʪ ʣʠʪʦʨʘʣʝʥ ʨʝʛʠʦʥ ʥʘ ɽʟʝʨʦʪʦ. 

 ʈʝʟʫʣʪʘʪʠʪʝ ʜʦʙʠʝʥʠ ʦʜ ʦʚʦʿ ʠʩʪʨʘʞʫʚʘʯʢʠ ʧʝʨʠʦʜ, ʟʘʝʜʥʦ ʩʦ ʨʝʟʫʣʪʘʪʠʪʝ ʦʜ 

ʠʩʪʨʘʞʫʚʘˁʘʪʘ ʧʦ ʜʨʫʛʠ ʧʨʦʝʢʪʠ ʚʦ ʠʜʥʠʥʘ, ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʿʘ ʜʦʢʦʤʧʣʝʪʠʨʘʘʘʪ ʩʣʠʢʘʪʘ ʟʘ 

ʩʦʩʪʦʿʙʘʪʘ ʦʜ ʪʨʠʪʝ ʩʪʨʘʥʠ ʥʘ ɽʟʝʨʦʪʦ. ʉʦ ʪʦʘ ʩʝ ʜʦʙʠʚʘ ʧʦʿʜʦʚʥʘ ʦʩʥʦʚʘ ʟʘ ʘʥʠʤʠʨʘˁʝ ʥʘ 

ʧʘʨʘʤʝʪʨʠʪʝ ʠ ʣʦʢʘʣʠʪʝʪʠʪʝ ʢʦʠ ʪʨʝʙʘ ʜʘ ʩʝ ʚʛʨʘʜʘʪ ʚʦ ʜʦʣʛʦʨʦʯʝʥ ʠ ʢʦʥʪʠʥʫʠʨʘʥ 

ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ. 
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