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ʌʀɿʀʆʃʆɻʀʗ 

 
ʋɼʂ 618.177 

DOI: 10.26456/vtbio392 

 

ʆʎɽʅʂɸ ʂɸʏɽʉʊɺɸ ʕʄɹʈʀʆʅʆɺ ɺ ʇʈʆɻʈɸʄʄɸʍ 

ɺʉʇʆʄʆɻɸʊɽʃʔʅʓʍ ʈɽʇʈʆɼʋʂʊʀɺʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 

ʉ ʋʏɽʊʆʄ ɻʆʈʄʆʅɸʃʔʅʆɻʆ ʉʊɸʊʋʉɸ ɾɽʅʑʀʅ 

 

ɼ.ʀ. ʀʛʥʘʪʴʝʚ, ɸ.ɸ. ʈʦʤʘʥʯʝʥʢʦ, ɻ.ʀ. ʄʦʨʦʟʦʚ, ʅ.ʖ. ɸʨʝʧʠʥʘ
 

ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʚʝʨʴ 

 
ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʵʤʙʨʠʦʥʦʚ ʜʚʫʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʫ ʞʝʥʱʠʥ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʥʳʭ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʠ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ ʵʤʙʨʠʦʥʦʚ ʩ ʚʳʩʦʢʦʡ ʦʮʝʥʢʦʡ 

ʢʘʯʝʩʪʚʘ (ɸɸ, ɸɺ). ʆʪʤʝʯʝʥʳ ʚʦʟʨʘʩʪʥʳʝ ʨʘʟʣʠʯʠʷ ʫʨʦʚʥʷ ʘʥʪʠʤʶʣʣʝʨʦʚʘ 

ʠ ʬʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʦʚ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʭ ʫʨʦʚʝʥʴ ʚ 

ʮʝʣʦʤ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʚʳʙʦʨ ʤʝʪʦʜʘ ʕʂʆ, ʥʦ ʧʨʠ ʵʪʦʤ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ, ʥʘʧʨʠʤʝʨ, ʥʘ ʵʪʘʧʝ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʩʫʧʝʨʦʚʫʣʷʮʠʠ ʧʨʠ ʚʳʙʦʨʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʵʤʙʨʠʦʥʳ, ʕʂʆ, 

ʛʦʨʤʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

 

ɺʚʝʜʝʥʠʝ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʝʩʧʣʦʜʠʝ ʩʯʠʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʙʦʣʝʟʥʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʨʘʤʢʘʭ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ 

ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʠʟʢʦʡ ʨʦʞʜʘʝʤʦʩʪʴʶ, 

ʢʦʣʦʩʩʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʝʨʚʘʥʥʳʭ ʙʝʨʝʤʝʥʥʦʩʪʝʡ ʠʩʢʫʩʩʪʚʝʥʥʳʤ 

ʧʫʪʝʤ ʠ ʤʘʩʩʦʚʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʘʪʦʣʦʛʠʠ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʉʦʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʥʦʚʝʡʰʠʝ 

ʤʝʪʦʜʠʢʠ ʣʝʯʝʥʠʷ ʦʩʥʦʚʘʥʳ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʘʟʨʘʙʦʪʢʘʭ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʬʨʦʚʳʚʘʪʴ ʨʝʛʫʣʷʮʠʶ ʧʨʦʮʝʩʩʘ ʨʝʧʨʦʜʫʢʮʠʠ ʥʘ 

ʛʦʨʤʦʥʘʣʴʥʦʤ ʠ ʛʝʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ (ʄʠʥʠʩʪʝʨʩʪʚʦé, 2011; ʐʠʣʦʚʘ 

ʠ ʜʨ., 2017). ʂ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʠ 

ʙʝʩʧʣʦʜʠʠ ʦʪʥʦʩʷʪ ʫʣʴʪʨʘʟʚʫʢʦʚʫʶ ʜʠʘʛʥʦʩʪʠʢʫ, ʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʨʠʯʠʥ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʣʝʯʝʥʠʷ ʧʨʠʤʝʥʷʶʪ 

ʵʥʜʦʩʢʦʧʠʯʝʩʢʫʶ ʭʠʨʫʨʛʠʶ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ (ɺʈʊ) (Ahmed, Rodie, 2010; ʐʠʣʦʚʘ ʠ ʜʨ., 2017). 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʤʝʪʦʜʘ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ in 

vitro: ʢʣʘʩʩʠʯʝʩʢʦʝ ʕʂʆ ʠ ʠʥʲʝʢʮʠʷ ʩʧʝʨʤʘʪʦʟʦʠʜʘ ʚ ʮʠʪʦʧʣʘʟʤʫ 

ʦʦʮʠʪʘ (ʀʂʉʀ). ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʩʧʝʨʤʘʪʦʟʦʠʜ ʧʨʦʥʠʢʘʝʪ ʚ 

ʷʡʮʝʢʣʝʪʢʫ çʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤè, ʧʨʝʦʜʦʣʝʚʘʷ ʦʢʨʫʞʘʶʱʠʝ ʦʦʮʠʪ 

É ʀʛʥʘʪʴʝʚ ɼ.ʀ., ʈʦʤʘʥʯʝʥʢʦ ɸ.ɸ.,     

    ʄʦʨʦʟʦʚ ɻ.ʀ., ɸʨʝʧʠʥʘ ʅ.ʖ., 2025 
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ʢʣʝʪʢʠ ʢʫʤʫʣʶʩʘ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʨʝʮʝʧʪʦʨʘʤʠ ʙʣʝʩʪʷʱʝʡ ʦʙʦʣʦʯʢʠ 

(Visser, Themmen, 2005; ʂʫʣʘʢʦʚ ʠ ʜʨ., 2006; ʂʫʣʝʰʦʚʘ ʠ ʜʨ., 2015). 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʵʤʙʨʠʦʥʦʚ 

ʚ ʧʨʦʛʨʘʤʤʘʭ ʕʂʆ ʩ ʫʯʝʪʦʤ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʞʝʥʱʠʥ 

ʄʝʪʦʜʠʢʘ. ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʩʷ ʥʘ 

ʙʘʟʝ ʵʤʙʨʠʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʆʆʆ çʂɼʌè ʚ ʛ. ʊʚʝʨʴ ʚ ʧʝʨʠʦʜ ʩ 

ʠʶʣʷ ʧʦ ʦʢʪʷʙʨʴ 2022 ʛ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʞʝʥʱʠʥʳ ʚ 

ʚʦʟʨʘʩʪʝ 33ï46 ʣʝʪ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʠʣʠ ʜʚʝ ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ: 33ï38 

ʣʝʪ ʠ 39ï46 ʣʝʪ. 

ʂʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʵʤʙʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʵʪʘʧʘ ʧʨʦʛʨʘʤʤʳ ʕʂʆ 

ʷʚʣʷʣʦʩʴ ʩʦʟʜʘʥʠʝ ʜʣʷ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʳʭ ʵʤʙʨʠʦʥʦʚ, 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ in vitro, ʫʩʣʦʚʠʡ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ 

ʪʘʢʦʚʳʤ in vivo. ʕʪʦ ʜʦʩʪʠʛʘʣʦʩʴ ʧʦʜʙʦʨʦʤ ʘʜʝʢʚʘʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʳ ʠ ʧʦʜʜʝʨʞʘʥʠʝʤ ʝʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʨʅ ʥʘ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʵʤʙʨʠʦʥʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʉO2 ʠʥʢʫʙʘʪʦʨʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʤ ʥʝʦʙʭʦʜʠʤʳʝ 

ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ (37Áʉ), ʚʣʘʞʥʦʩʪʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʢʠʩʣʦʛʦ 

ʛʘʟʘ (5ï6%). ʅʘ 5 ʜʝʥʴ ʚʳʨʘʱʠʚʘʥʠʷ ʵʤʙʨʠʦʥ ʜʦʩʪʠʛʘʝʪ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʕʂʆ ʩʘʤʦʡ ʧʨʦʜʚʠʥʫʪʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ï ʙʣʘʩʪʦʮʠʩʪʳ. ʈʘʩʩʤʘʪʨʠʚʘʷ 

ʢʣʝʪʢʠ ʵʤʙʨʠʦʥʘ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ, ʧʦʜʚʝʨʛʘʣʠ ʠʭ ʦʮʝʥʢʝ, ʠʩʧʦʣʴʟʫʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠ ʁʙʣʘʩʪʦʮʠʩʪ ʧʦ ɼ. ɻʘʨʜʥʝʨʫ (ʐʫʨʳʛʠʥʘ, 2015). 

ɸʥʘʣʠʟ ʢʨʦʚʠ ʥʘ ʛʦʨʤʦʥʳ ʧʨʠʚʦʜʠʣʩʷ ʢʘʢ ʢʦʤʧʣʝʢʩʥʦʝ 

ʣʘʙʦʨʘʪʦʨʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʧʨʦʮʝʜʫʨʝ ʕʂʆ. 

ʇʝʨʚʠʯʥʳʡ ʘʥʘʣʠʟ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʚʪʦʨʦʡ ʠʣʠ ʪʨʝʪʠʡ 

ʜʝʥʴ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ ʞʝʥʱʠʥʳ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʫʩʪʘʥʦʚʠʪʴ 

ʙʘʟʦʚʳʡ ʛʦʨʤʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʮʠʢʣʘ ʕʂʆ. ɸʥʘʣʠʟ ʥʘ ʛʦʨʤʦʥʳ 

ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʚʢʣʶʯʘʣ 

ʫʯʝʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʣʝʜʫʶʱʠʭ ʛʦʨʤʦʥʦʚ (ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʨʝʬʝʨʝʥʩʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ): ʘʥʪʠʤʶʣʣʝʨʦʚ ʛʦʨʤʦʥ (ɸʄɻ) (2,1ï7,3 

ʥʛ/ʤʣ); ʬʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʠʡ ʛʦʨʤʦʥ (ʌʉɻ) (1,37ï9,90 ʤɽʜ/ʣ); 

ʣʶʪʝʠʥʠʟʠʨʫʶʱʠʡ ʛʦʨʤʦʥ (ʃɻ) (1,68ï15 ʤɽʜ/ʣ).  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʂʦʣʠʯʝʩʪʚʦ ʞʝʥʱʠʥ, ʦʪʥʦʩʷʱʠʭʩʷ 

ʢ 1 ʛʨʫʧʧʝ (ʦʪ 33 ʜʦ 46 ʣʝʪ) ʚ ʚʳʙʦʨʢʝ ʩʦʩʪʘʚʠʣʦ 47. ʂʦ 2 ʛʨʫʧʧʝ (39-46 

ʣʝʪ) ʞʝʥʱʠʥ ʚ ʚʳʙʦʨʢʝ ʩʦʩʪʘʚʠʣʦ 24. ʆʙʨʘʪʠʚʰʠʝʩʷ ʚ ʆʆʆ çʂʣʠʥʠʢʘ 

ɼʦʢʪʦʨʘ ʌʦʤʠʥʘè ʩ ʮʝʣʴʶ ʧʨʠʤʝʥʝʥʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʤʝʪʦʜʘ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʦʦʮʠʪʦʚ ʧʦ 

ʤʝʪʦʜʫ ʕʂʆ: ʢʣʘʩʩʠʯʝʩʢʦʝ ʕʂʆ, ʀʂʉʀ, ʉʇʃʀʊ (ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʢ ʧʦ ʤʝʪʦʜʫ ʕʂʆ ʚ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ 

 

ʄʝʪʦʜ 
1 ʛʨʫʧʧʘ 

(33 ï 38 ʣʝʪ) 

2 ʛʨʫʧʧʘ 

(39 ï 46 ʣʝʪ) 

ʕʂʆ  7 0 

ʀʂʉʀ 23 20 

ʉʇʃʀʊ 12 4 

ʀʪʦʛʦ  42 24 

 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʘ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʳʭ 

ʵʤʙʨʠʦʥʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʩ ʞʝʥʱʠʥʘʤʠ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʳʷʚʠʣ 7 ʪʠʧʦʚ ʵʤʙʨʠʦʥʦʚ ʧʦ ʢʘʯʝʩʪʚʫ (ʧʦ 

ɻʘʨʜʥʝʨʫ). ʉʨʝʜʠ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʳʭ ʵʤʙʨʠʦʥʦʚ ʙʦʣʴʰʝ ʚʩʝʛʦ 

ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ AA-ʵʤʙʨʠʦʥʦʚ (29%); ɸB-

ʵʤʙʨʠʦʥʦʚ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ (25%). ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʘʚʠʣʠ 

ʵʤʙʨʠʦʥʳ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ ï ɺʉ (13%) ʠ ʩʦʚʩʝʤ ʤʘʣʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʤʙʨʠʦʥʳ ʢʘʯʝʩʪʚʘ- ɸʉ (4%). ʊʘʢ ʞʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 

ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʤʙʨʠʦʥʦʚ ʥʘ ʩʪʘʜʠʠ Mo (17%) ʠ Bl (13%) (ʨʠʩ. 

18). ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʘ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʳʭ 

ʵʤʙʨʠʦʥʦʚ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʩ ʞʝʥʱʠʥʘʤʠ ʧʦʚʳʰʝʥʥʦʛʦ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʳʷʚʠʣ 7 ʪʠʧʦʚ ʵʤʙʨʠʦʥʦʚ ʧʦ ʢʘʯʝʩʪʚʫ (ʧʦ 

ɻʘʨʜʥʝʨʫ). ʉʨʝʜʠ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʳʭ ʵʤʙʨʠʦʥʦʚ ʙʦʣʴʰʝ ʚʩʝʛʦ ʠ ʚ 

ʨʘʚʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ AA-

ʵʤʙʨʠʦʥʦʚ (36%) ʠ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ-ɸɺ (36%). ʄʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʩʪʘʚʠʣʠ ʵʤʙʨʠʦʥʳ ɺɺ- ʢʘʯʝʩʪʚʘ (7%). 

ʊʘʢʞʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʤʙʨʠʦʥʦʚ ʥʘ 

ʩʪʘʜʠʠ Bl (14%) ʠ ʤʘʣʝʥʴʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʄʦ (7%), ʢʦʪʦʨʳʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʥʝʧʨʠʛʦʜʥʳʝ ʜʣʷ ʧʝʨʝʥʦʩʘ ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʦʟʨʘʩʪʘ, ʦʙʨʘʪʠʚʰʝʡʩʷ ʧʘʨʳ ʠ ʧʨʠʯʠʥʳ ʙʝʩʧʣʦʜʠʷ ʧʨʦʚʦʜʷʪʩʷ ʜʚʘ 

ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʘ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ: ʕʂʆ ʠ ʀʂʉʀ. ɺ ʩʣʫʯʘʝ ʙʝʩʧʣʦʜʠʷ 

ʥʝʷʩʥʦʛʦ ʛʝʥʝʟʘ ʠʣʠ ʧʨʠ ʥʠʟʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʕʂʆ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʧʝʰʥʦʛʦ 

ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ, ʧʨʦʛʨʘʤʤʫ ʕʂʆ ʤʦʛʫʪ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʉʇʃʀʊ, 

ʪ.ʝ. ʨʘʟʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʷʡʮʝʢʣʝʪʦʢ ʥʘ ʨʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠ 

ʧʨʠʤʝʥʝʥʠʝ ʢ ʥʠʤ ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ.  

ʂʣʘʩʩʠʯʝʩʢʦʝ ʕʂʆ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʫ 7 ʧʘʮʠʝʥʪʦʢ. ʅʘ 5 ʩʫʪʢʠ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ, ʧʦʩʣʝ ʯʝʛʦ ʙʳʣʦ ʧʦʣʫʯʝʥʦ: 33 

ʵʤʙʨʠʦʥʘ. ʉʨʝʜʠ ʥʠʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʤʙʨʠʦʥʳ ʠʤʝʶ ʦʮʝʥʢʫ ɸɺ 

(30%) ʠ ɸɸ (27%) ʢʘʯʝʩʪʚʘ. ʄʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʪʘʚʘʣʦʩʴ ʚ ʩʪʘʜʠʠ 

ʤʦʨʫʣʳ (15%). ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʵʤʙʨʠʦʥʦʚ 

ʩʨʝʜʥʝʛʦ ʢʘʯʝʩʪʚʘ- ɺʉ ʠ ʩʪʦʣʴʢʦ ʞʝ ʙʣʘʩʪʦʮʠʩʪʳ (9%). ɺ ʤʘʣʦʤ 
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ʢʦʣʠʯʝʩʪʚʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʵʤʙʨʠʦʥʳ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ-

ɸʉ (6%) ʠ ɺɺ (3%). 

ʄʝʪʦʜ ʀʂʉʀ ʙʳʣ ʧʨʦʚʝʜʝʥ ʫ 43 ʧʘʮʠʝʥʪʦʢ. ʅʘ 5 ʩʫʪʢʠ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ, ʧʦʩʣʝ ʯʝʛʦ ʙʳʣʦ ʧʦʣʫʯʝʥʦ: 32 ʵʤʙʨʠʦʥʘ. 

ʉʨʝʜʠ ʥʠʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʤʙʨʠʦʥʳ ʠʤʝʶ ʦʪʣʠʯʥʫʶ ʦʮʝʥʢʫ ɸɸ 

(28%) ʠ ɸɺ (31%) ʢʘʯʝʩʪʚʘ. ʊʘʢ ʞʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʵʤʙʨʠʦʥʳ ʥʘ 

ʩʪʘʜʠʠ ʤʦʨʫʣʳ (25%). ɺ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʵʤʙʨʠʦʥʳ ɺʉ-ʢʘʯʝʩʪʚʘ (6%) ʠ ʩʪʦʣʴʢʦ ʞʝ ʥʘ ʩʪʘʜʠʠ ʙʣʘʩʪʦʮʠʩʪʳ (6%). 

ɺ ʤʘʣʦʤ ʢʦʣʠʯʝʩʪʚʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʵʤʙʨʠʦʥʳ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ɸʉ 

ïʢʘʯʝʩʪʚʘ (3%).  

ʄʝʪʦʜ ʉʇʃʀʊ ʙʳʣ ʧʨʦʚʝʜʝʥ ʫ 16 ʧʘʮʠʝʥʪʦʢ. ʅʘ 5 ʩʫʪʢʠ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ, ʧʦʩʣʝ ʯʝʛʦ ʙʳʣʦ ʧʦʣʫʯʝʥʦ: 24 ʵʤʙʨʠʦʥʘ. 

ʉʨʝʜʠ ʥʠʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʤʙʨʠʦʥʳ ʠʤʝʶ ʦʪʣʠʯʥʫʶ ʦʮʝʥʢʫ- ɸɸ 

(33%). ɺ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʵʤʙʨʠʦʥʦʚ ʥʘ ʩʪʘʜʠʠ 

ʤʦʨʫʣʳ (17%). ʆʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʤʙʨʠʦʥʦʚ ʠʤʝʶʪ ɸɺ- ʢʘʯʝʩʪʚʘ 

(13%) ʠ ʩʪʘʜʠʶ ʙʣʘʩʪʦʮʠʩʪʳ (13%). ʊʘʢ ʞʝ ʚ ʨʘʚʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʵʤʙʨʠʦʥʳ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ ïɺɺ (8%), ɺʉ (8%) 

ʠ ɸʉ (8%). 

ʇʝʨʝʜ ʧʨʦʮʝʜʫʨʦʡ ʕʂʆ ʚʘʞʥʳʤ ʠ ʦʙʷʟʘʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʛʦʨʤʦʥʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ. ɺʦ ʚʥʠʤʘʥʠʝ ʙʨʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʧʦʢʘʟʘʪʝʣʠ: ʘʥʪʠʤʶʣʣʝʨʦʚ ʛʦʨʤʦʥ (ɸʄɻ), ʬʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʠʡ 

ʛʦʨʤʦʥ (ʌʉɻ), ʣʶʪʝʠʥʠʟʠʨʫʶʱʠʡ ʛʦʨʤʦʥ (ʃɻ). ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʢ 

ʧʝʨʚʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ɸʄɻ ʩʦʩʪʘʚʣʷʝʪ 

1,90Ñ0,30 ʥʛ/ʤʣ., ʧʨʠ ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʷʭ 2,1-7,3 ʥʛ/ʤʣ. ʉʨʝʜʥʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʌʉɻ ï 6,06Ñ0,28 ʤɽʜ/ʣ ʧʨʠ ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʷʭ 1,37-

9,90 ʤɽʜ/ʣ. ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʃɻ ʩʦʩʪʘʚʣʷʝʪ 4,74Ñ0,37 ʤɽʜ/ʣ, ʧʨʠ 

ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʷʭ 1,68-15 ʤɽʜ/ʣ. ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʢ ʧʝʨʚʦʡ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʟʘʤʝʯʝʥʳ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʥʦʨʤʳ ʚ ʘʥʘʣʠʟʝ ɸʄɻ, 

ʧʦʢʘʟʘʪʝʣʴ ʠʤʝʝʪ ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ ʥʦʨʤʳ ʠʣʠ ʚʳʭʦʜʠʪ ʟʘ ʛʨʘʥʠʮʫ 

ʥʦʨʤʳ. ʋ ʧʘʮʠʝʥʪʦʢ ʩʨʝʜʥʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ɸʄɻ ʠʤʝʝʪ 0,83Ñ0,16 ʥʛ/ʤʣ, ʧʨʠ ʥʦʨʤʝ 2,1-7,3 ʥʛ/ʤʣ. ʉʨʝʜʥʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʌʉɻ - 8,01Ñ1,11, ʧʨʠ ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʷʭ 1,37-9,90 

ʤɽʜ/ʣ. ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʃɻ ʩʦʩʪʘʚʣʷʝʪ 4,82Ñ0,86 ʤɽʜ/ʣ, ʧʨʠ 

ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʷʭ 1,68-15 ʤɽʜ/ʣ. ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʢ ʚʪʦʨʦʡ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʧʦʢʘʟʘʪʝʣʴ ɸʄɻ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʥʦʨʤʳ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʚʝ ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ, ʤʳ ʚʠʜʠʤ ʦʪʢʣʦʥʝʥʠʝ 

ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʧʦʢʘʟʘʪʝʣʝʡ ɸʄɻ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ. ʕʪʦ ʤʦʞʝʪ 

ʛʦʚʦʨʠʪʴ ʦ ʧʣʦʭʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʷʠʯʥʠʢʦʚ, ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʟʘʧʘʩ 

ʬʦʣʣʠʢʫʣʦʚ, ʠʩʪʦʱʝʥʠʝ ʧʦʣʦʚʳʭ ʞʝʣʝʟ. ʇʦʢʘʟʘʪʝʣʠ ʘʥʘʣʠʟʘ ʥʘ ʌʉɻ ʫ 

ʦʙʝʠʭ ʛʨʫʧʧ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ, ʦʜʥʘʢʦ, ʫ ʚʪʦʨʦʡ ʛʨʫʧʧʳ 

ʧʦʢʘʟʘʪʝʣʴ ʥʝʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ ʫ ʧʝʨʚʦʡ. ɹʝʟ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʟʥʠʮʳ 

ʤʝʞʜʫ ʜʚʫʤʷ ʛʨʫʧʧʘʤʠ ʠʤʝʶʪ ʧʦʢʘʟʘʪʝʣʠ ʛʦʨʤʦʥʘ ʃɻ, ʢʦʪʦʨʳʝ ʪʦʞʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʥʦʨʤʝ. 
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ʊʘʙʣʠʮʘ 2 

ʉʦʜʝʨʞʘʥʠʝ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʚ ʢʨʦʚʠ ʚ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ 

ʧʘʮʠʝʥʪʦʢ 

 

ɻʦʨʤʦʥʳ 
1 ʛʨʫʧʧʘ 

(33 ï 38 ʣʝʪ) 

2 ʛʨʫʧʧʘ 

(39 ï 46 ʣʝʪ) 

ʈ 

ɸʄɻ, ʥʛ/ʤʣ 2,90Ñ0,30 2,10Ñ0,16 0,05 

ʌʉɻ, ʤɽʜ/ʣ 6,06Ñ0,28 8,00Ñ1,11 0,01 

ʃɻ, ʤɽʜ/ʣ 4,74Ñ0,37 5,01Ñ0,86 ï 
ʇʨʠʤʝʯʘʥʠʝ: ʈ ï ʫʨʦʚʝʥʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ. 

 

ʇʨʠ ʨʝʰʝʥʠʠ ʚʪʦʨʦʡ ʟʘʜʘʯʠ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʚʦʟʨʘʩʪʥʳʝ ʨʘʟʣʠʯʠʷ ʫʨʦʚʥʷ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʫ ʞʝʥʱʠʥ ʜʚʫʭ 

ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ (ʪʘʙʣ. 2). ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʨʦʚʝʥʴ 

ʬʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ ʫ ʧʘʮʠʝʥʪʦʢ 2 ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ (8,00Ñ0,11 ʤɽʜ/ʣ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʘʮʠʝʥʪʢʘʤʠ ʧʝʨʚʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ (6,06Ñ0,28 ʤɽʜ/ʣ) (p<0,1). 

ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʫʨʦʚʥʷ 

ʩʦʜʝʨʞʘʥʠʷ ʘʥʪʠʤʶʣʣʝʨʦʚʘ ʛʦʨʤʦʥʘ (ʨ<0,05). 

ɺʳʚʦʜʳ. 1. ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʵʤʙʨʠʦʥʦʚ ʚ 

ʠʟʫʯʘʝʤʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʧʦʢʘʟʘʣ ʧʨʝʦʙʣʘʜʘʥʠʝ ʵʤʙʨʠʦʥʦʚ ʩ 

ʚʳʩʦʢʦʡ ʦʮʝʥʢʦʡ ʢʘʯʝʩʪʚʘ (ɸɸ, ɸɺ). ɸʥʘʣʦʛʠʯʥʘʷ ʪʝʥʜʝʥʮʠʷ 

ʦʪʤʝʯʘʝʪʩʷ ʠ ʧʨʠ ʘʥʘʣʠʟʝ ʢʘʯʝʩʪʚʘ ʵʤʙʨʠʦʥʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʳʙʠʨʘʝʤʦʛʦ ʤʝʪʦʜʘ ʕʂʆ. 

2. ɺʦʟʨʘʩʪʥʳʝ ʨʘʟʣʠʯʠʷ ʫʨʦʚʥʷ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʫ ʞʝʥʱʠʥ 

ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʩʦʜʝʨʞʘʥʠʠ ʘʥʪʠʤʶʣʣʝʨʦʚʘ (p<0,05) ʠ 

ʬʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ (p<0,01) ʛʦʨʤʦʥʦʚ. ʇʨʠ ʵʪʦʤ ʠʭ ʩʨʝʜʥʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʥʝ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʦʟʨʘʩʪʥʳʭ 

ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ. 

3. ɸʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ, ʧʦʢʘʟʘʣ, ʯʪʦ ʠʭ ʫʨʦʚʝʥʴ ʚ ʮʝʣʦʤ ʥʝ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʚʳʙʦʨ ʤʝʪʦʜʘ ʕʂʆ. ʇʨʠ ʵʪʦʤ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ, ʥʘʧʨʠʤʝʨ, ʥʘ ʵʪʘʧʝ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʩʫʧʝʨʦʚʫʣʷʮʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʘʣʴʥʝʡʰʝʡ 

ʧʨʦʛʨʘʤʤʳ ʕʂʆ ʠ ʚʳʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʝʪʦʜʘ ʕʂʆ. 
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EVALUATION OF EMBRYO QUALITY IN ASSISTED 

REPRODUCTIVE TECHNOLOGY PROGRAMS TAKING  

INTO ACCOUNT THE HORMONAL STATUS OF WOMEN  

 

D.I. Ignatev, A.A. Romanchenko, G.I. Morozov, N.Yu. Arepina 
Tver State University, Tver 

 
The paper presents an analysis of the distribution of embryo quality in two 

age groups in women using different assisted reproductive technologies. It is 

noted that when using them, there is a predominance of embryos with a high 

quality rating (AA, AB). Age-related differences in the levels of anti-Muller 

and follicle-stimulating hormones were noted. The analysis showed that their 

level as a whole does not affect the choice of IVF method, but at the same 

time this indicator can be considered as an additional one, for example, at the 

stage of drug superovulation when choosing assisted reproductive 

technologies. 

Keywords: morphological assessment, embryos, IVF, hormonal status, 

assisted reproductive technologies. 

 

 

 
ʆʙ ʘʚʪʦʨʘʭ: 

ʀɻʅɸʊʔɽɺ ɼʘʥʠʣʘ ʀʛʦʨʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʟʦʦʣʦʛʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ, ʌɻɹʆʋ ɺʆ çʊʚʝʨʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, 170100, ʊʚʝʨʴ, ʫʣ. ɾʝʣʷʙʦʚʘ, ʜ. 33, e-

mail: Ignatev.DI@tversu.ru. 
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ʈʆʄɸʅʏɽʅʂʆ ɸʥʘʩʪʘʩʠʷ ɸʥʜʨʝʝʚʥʘ ï ʤʘʛʠʩʪʨʘʥʪ 2 ʛʦʜʘ 

ʦʙʫʯʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ 06.04.01 ɹʠʦʣʦʛʠʷ (ʄʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʫʢʠ), 170100, ʊʚʝʨʴ, ʫʣ. ɾʝʣʷʙʦʚʘ, ʜ. 33, e-mail: biology@tversu.ru. 

ʄʆʈʆɿʆɺ ɻʣʝʙ ʀʛʦʨʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʟʦʦʣʦʛʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ, ʌɻɹʆʋ ɺʆ çʊʚʝʨʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, 170100, ʊʚʝʨʴ, ʫʣ. ɾʝʣʷʙʦʚʘ, ʜ. 33, e-

mail: Morozov.GI@tversu.ru. 

ɸʈɽʇʀʅɸ ʅʘʪʘʣʴʷ ʖʨʴʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, ʌɻɹʆʋ ɺʆ çʊʚʝʨʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, 170100, ʊʚʝʨʴ, ʫʣ. ɾʝʣʷʙʦʚʘ, ʜ. 33, e-

mail: Arepina. NY@tversu.ru. 
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ʀʛʥʘʪʴʝʚ, ɸ.ɸ. ʈʦʤʘʥʯʝʥʢʦ, ɻ.ʀ. ʄʦʨʦʟʦʚ, ʅ.ʖ. ɸʨʝʧʠʥʘ // ɺʝʩʪʥ. ʊʚɻʋ. ʉʝʨ. 
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ɹʀʆʍʀʄʀʗ 
 

ʋɼʂ 579 

DOI: 10.26456/vtbio393 

 

ɸʅɸʃʀɿ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓʍ  

ʀ ʈʋʊʀʅʅʓʍ ʄɽʊʆɼʆɺ ʀɼɽʅʊʀʌʀʂɸʎʀʀ 

ʄʀʂʈʆʆʈɻɸʅʀɿʄʆɺ 

 

ɸ.ɸ. ɸʢʝʥʜʠʥʦʚʘ, ɸ.ʅ. ʇʘʥʢʨʫʰʠʥʘ 
ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʚʝʨʴ  

 

ʇʨʦʚʦʜʠʣʘʩʴ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʦʧʨʝʜʝʣʷʝʤʳʭ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʚ 

ʢʦʥʲʶʥʢʪʠʚʝ ʛʣʘʟʘ, ʤʦʯʝ ʠ ʨʝʢʪʘʣʴʥʦʤ ʤʘʟʢʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠ ʨʫʪʠʥʥʦʛʦ ʤʝʪʦʜʦʚ, ʘ ʪʘʢʞʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʤʝʪʦʜʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʤ 

ʘʥʘʣʠʟʘʪʦʨʝ. ɸʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʨʘʚʥʠʚʘʝʤʳʭ ʤʝʪʦʜʦʚ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʢʣʠʥʠʢʦ-ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʩʣʝʜʫʝʪ ʦʪʜʘʪʴ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʘʤ. ʆʜʥʘʢʦ, 

ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʚ ʩʣʦʞʥʳʭ 

ʩʠʪʫʘʮʠʷʭ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠʣʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʨʝʟʫʣʴʪʘʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʩʩ-ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ, ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ, ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟʘʪʦʨ, ʢʫʣʴʪʫʨʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʙʠʦʤʘʪʝʨʠʘʣ. 

 

ɺʚʝʜʝʥʠʝ. ʂʣʘʩʩʠʯʝʩʢʘʷ ʤʝʪʦʜʠʢʘ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ 

ʠʤʝʝʪ ʙʦʣʴʰʠʝ ʥʝʜʦʩʪʘʪʢʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʢʣʠʥʠʯʝʩʢʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ. 

ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʟʘʜʘʯʘʤʠ ʜʣʷ ʥʠʭ ʷʚʣʷʶʪʩʷ ʚʳʷʚʣʝʥʠʝ ʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ. ʊʦʯʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʜʠʘʛʥʦʟʘ 

ʠ ʙʳʩʪʨʘʷ ʚʳʜʘʯʘ ʨʝʟʫʣʴʪʘʪʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʙʳʩʪʨʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʄʆ) (ʄʠʨʦʥʦʚʘ, 2010). 

çɺ ʢʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ ʩʣʫʞʙʳ ʢʣʠʥʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʈʌ ʛʦʚʦʨʠʪʩʷ ʦ ʪʦʤ, ʯʪʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞʥʳ ʠʤʝʪʴ ʧʨʠʦʨʠʪʝʪʥʦʝ ʨʘʟʚʠʪʠʝ ʩʨʝʜʠ ʜʨʫʛʠʭ 

ʚʠʜʦʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. ʆʙʫʩʣʦʚʣʝʥʦ ʵʪʦ ʤʘʩʩʦʚʳʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʨʘʞʘʶʱʠʭ ʚʩʸ 

ʥʘʩʝʣʝʥʠʝ, ʙʝʩʢʦʥʪʨʦʣʴʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ 

ʘʥʪʠʩʝʧʪʠʢʦʚ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴʶ ʵʪʦʛʦ ʚʠʜʘ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠ ʚʩʝʭ ʚʠʜʘʭ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠè 

(ʂʦʥʮʝʧʮʠʷ ʨʘʟʚʠʪʠʷ ʩʣʫʞʙʳ ʢʣʠʥʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 2003 - 2010 ʛʛ.). 

É ɸʢʝʥʜʠʥʦʚʘ ɸ.ɸ.,  
    ʇʘʥʢʨʫʰʠʥʘ ɸ.ʅ., 2025 
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ʈʦʩʪ ʯʠʩʣʘ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʳʭ ʠʥʬʝʢʮʠʡ, ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʘʥʪʠʙʠʦʪʠʢʦʚ, ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʬʣʦʨʳ ʪʨʝʙʫʶʪ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʪʦʜʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ (ɸʢʝʥʜʠʥʦʚʘ, 2024). 

ʉ ʚʥʝʜʨʝʥʠʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʘʥʘʣʠʟʘʪʦʨʦʚ ʚ ʣʘʙʦʨʘʪʦʨʥʫʶ 

ʧʨʘʢʪʠʢʫ, ʨʫʪʠʥʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʭʦʜʷʪ ʧʦʩʪʝʧʝʥʥʦ ʥʘ 

ʚʪʦʨʦʡ ʧʣʘʥ (Croxatto A.,2012, Mimica M.J, 2013).  

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʢʣʠʥʠʢʦ-ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ. ʆʜʥʘʢʦ, ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʪʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʚ ʩʣʦʞʥʳʭ ʩʠʪʫʘʮʠʷʭ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠʣʠ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʨʝʟʫʣʴʪʘʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ (ɸʢʝʥʜʠʥʦʚʘ, 2024). 

ʄʝʪʦʜʠʢʘ. ʄʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʟʘʢʣʶʯʘʣʘʩʴ 

ʚ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʦʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʚʥʘʯʘʣʝ 

ʨʫʪʠʥʥʳʤ ʤʝʪʦʜʦʤ, ʘ ʧʦʪʦʤ ʩ ʧʦʤʦʱʴʶ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʜʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʨʘʟʥʳʤʠ ʤʝʪʦʜʘʤʠ ʙʠʦʤʘʪʝʨʠʘʣ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ. ʇʦʰʘʛʦʚʘʷ ʩʭʝʤʘ ʚʳʧʦʣʥʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʈʠʩ. 1. ʆʙʱʘʷ ʩʭʝʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʄʆ (ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ)                                   

 

ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʦʙʨʘʟʮʳ ʙʠʦʤʘʪʝʨʠʘʣʦʚ 11 

ʧʘʮʠʝʥʪʦʚ. ɹʠʦʤʘʪʝʨʠʘʣ ʧʘʮʠʝʥʪʦʚ, ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʣʘʙʦʨʘʪʦʨʠʶ 

ʨʘʩʧʨʝʜʝʣʷʣʩʷ ʧʦ ʛʨʫʧʧʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʦʨʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʪʠʧʫ ʤʘʪʝʨʠʘʣʘ (ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1 

 ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʛʨʫʧʧʘʤ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʙʠʦʤʘʪʝʨʠʘʣʘ  

 

 
ɹʠʦʤʘʪʝʨʠʘʣ ʀʩʩʣʝʜʦʚʘʥʠʝ ɻʨʫʧʧʘ 

1. 
ʆʪʜʝʣʷʝʤʦʝ 

ʢʦʥʲʶʥʢʪʠʚʳ 

ʛʣʘʟʘ 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ (ʢʫʣʴʪʫʨʘʣʴʥʦʝ) ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʦʪʜʝʣʷʝʤʦʛʦ ʢʦʥʲʶʥʢʪʠʚʳ ʥʘ ʘʵʨʦʙʥʳʝ ʠ 

ʬʘʢʫʣʴʪʘʪʠʚʥʦ-ʘʥʘʵʨʦʙʥʳʝ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. 

1 
2. 

3. 

4. 

ʄʦʯʘ 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ (ʢʫʣʴʪʫʨʘʣʴʥʦʝ) ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʤʦʯʠ ʥʘ ʘʵʨʦʙʥʳʝ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦ-ʘʥʘʵʨʦʙʥʳʝ 

ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ 

2 5. 

6. 

7. 

ʈʝʢʪʘʣʴʥʳʡ 

ʤʘʟʦʢ 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ (ʢʫʣʴʪʫʨʘʣʴʥʦʝ) ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʨʝʢʪʘʣʴʥʦʛʦ ʤʘʟʢʘ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʨʦʜʘ 

ʩʘʣʴʤʦʥʝʣʣʘ (Salmonella spp) 

3.1 8. 

9. 

10. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ (ʢʫʣʴʪʫʨʘʣʴʥʦʝ) ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʨʝʢʪʘʣʴʥʦʛʦ ʤʘʟʢʘ ʥʘ ʚʦʟʙʫʜʠʪʝʣʷ ʜʠʟʝʥʪʝʨʠʠ (Shigella 

spp.) 

3.2 
11. 

 

ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʝʚʳ ʧʨʦʚʝʜʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʰʠʨʦʢʦʛʦ ʧʝʨʝʯʥʷ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʄʆ: ʘʛʘʨ 

ʉʘʣʴʤʦʥʝʣʣʘ ʐʠʛʝʣʣʘ, ʙʫʣʴʦʥ ʩʝʣʝʥʠʪ-ʮʠʩʪʠʥʦʚʳʡ, ʘʛʘʨ ʛʝʢʪʦʝʥʦʚʳʡ 

ʜʣʷ ɻʥʪʝʨʦʙʘʢʪʝʨʠʡ, ʘʛʘʨ ʭʨʦʤʦʛʝʥʥʳʡ ʜʣʷ ʩʘʣʴʤʦʥʝʣʣ, ʩʨʝʜʘ 

ʆʣʴʢʠʥʠʮʢʦʛʦ, ʢʨʦʚʷʥʦʡ ʘʛʘʨ, ʘʛʘʨ ʤʘʥʥʠʪ-ʩʦʣʝʚʦʡ, ʞʝʣʯʥʦ-ʩʦʣʝʚʦʡ, 

ʩʨʝʜʘ ʕʥʜʦ, ʘʛʘʨ ʫʨʠʩʠʣʝʢ, ʘʛʘʨ ʩʝʣʝʢʪʠʚʥʳʡ ʜʣʷ ʵʥʪʝʨʦʢʦʢʢʦʚ, ʪʘʢʞʝ 

ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʄʆ ʧʨʠʤʝʥʷʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʪʝʩʪʳ: ʩʠʩʪʝʤʳ 

ʠʥʜʠʢʘʪʦʨʥʳʝ ʙʫʤʘʞʥʳʝ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʄʆ, ʪʝʩʪ ʥʘ 

ʧʣʘʟʤʦʢʦʘʛʫʣʘʟʫ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʙʘʢʪʝʨʠʡ, ʢʘʪʘʣʘʟʥʳʡ ʪʝʩʪ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʪʘʣʘʟʥʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʢʘʪʘʣʘʟʥʦʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʙʘʢʪʝʨʠʡ, PYRA-ʊɽʉʊ, ʪʝʩʪ ʥʘ ʨʝʘʢʮʠʶ ʘʛʛʣʶʪʠʥʘʮʠʠ, ʧʨʠʛʦʪʦʚʣʝʥʠʝ 

ʤʘʟʢʘ ʠ ʦʢʨʘʩʢʘ ʧʦ ɻʨʘʤʤʫ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʄʆ ʧʨʦʚʝʜʝʥʘ ʤʝʪʦʜʦʤ 

MALDI -TOF ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤ ʘʥʘʣʠʟʘʪʦʨʦʤ 

VITEK 2 Compact (ʨʠʩ. 2) (ɸʢʝʥʜʠʥʦʚʘ, 2024). 

 
ʈʠʩ. 2. ʉʧʨʘʚʘ -VITEK 2 Compact ʩʣʝʚʘ- ʄʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨ VITEK MS  

 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2025. ̄  1 (77) 

 

- 17 - 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʨʷʜʘ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʙʠʦʤʘʪʝʨʠʘʣʝ 

ʧʘʮʠʝʥʪʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʘʢʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʢʘʢ: 

Staphylococcus aureus, Staphylococcus epidermidis, Enterococcus faecalis, 

Enterococcus faecium, Salmonella enterica, Salmonella enteritidis, 

Citrobacter youngae, Shigella flexneri, Shigella sonnei, ʜʘʥʥʳʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʠ ʨʫʪʠʥʥʳʤ ʤʝʪʦʜʦʤ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ.  

ʆʙʱʘʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʧʦ ʚʳʜʘʯʝ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʘʱʝʤʫ 

ʚʨʘʯʫ ʦʪ ʤʦʤʝʥʪʘ ʧʦʩʪʫʧʣʝʥʠʷ ʙʠʦʤʘʪʝʨʠʘʣʘ ʜʦ ʤʦʤʝʥʪʘ ʦʪʧʨʘʚʢʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʙʦʣʴʥʠʮʫ (ʪʘʙʣ. 2). 

 
 ʊʘʙʣʠʮʘ 2 

ʆʙʱʘʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʧʦ ʚʳʜʘʯʝ ʨʝʟʫʣʴʪʘʪʦʚ 

(ʫʯʸʪ ʚʨʝʤʝʥʠ) 

 
ˉ ɹʠʦʤʘʪʝʨʠʘʣ ɻʨʫʧʧʘ ɼʘʪʘ 

ʧʦʩʪʫʧʣʝʥʠʷ 

ʙʠʦʤʘʪʝʨʠʘʣʘ 

ɼʘʪʘ ʚʳʜʘʯʠ 

ʨʝʟʫʣʴʪʘʪʘ  

ʄʝʭʘʥʠʟʠʨʦʚʘʥʥʳ

ʤ ʤʝʪʦʜʦʤ 

ɼʘʪʘ ʚʳʜʘʯʠ 

ʨʝʟʫʣʴʪʘʪʘ  

ʈʫʪʠʥʥʳʤ 

ʤʝʪʦʜʦʤ 

1  

ʆʪʜʝʣʷʝʤʦʝ 

ʢʦʥʲʶʥʢʪʠʚʳ ʛʣʘʟʘ 

 

1 

13.09.23 14.09.23 16.09.23 

2 13.09.23 14.09.23 16.09.23 

3 13.09.23 14.09.23 16.09.23 

4  

ʄʦʯʘ 

 

2 

03.09.23 04.09.23 06.09.23 

5 03.09.23 04.09.23 06.09.23 

6 03.09.23 04.09.23 06.09.23 

7  

 

ʈʝʢʪʘʣʴʥʳʡ ʤʘʟʦʢ 

 

 3.1 

12.09.23 13.09.23 15.09.23 

8 12.09.23 13.09.23 15.09.23 

9 12.09.23 13.09.23 15.09.23 

10    

3.2 

13.09.23 14.09.23 16.09.23 

11 13.09.23 14.09.23 16.09.23 

 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʙʱʝʝ ʚʨʝʤʷ ʧʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʦʡ ʜʠʘʛʨʘʤʤʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ 

ʚʨʝʤʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ.  
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ʈʠʩ. 3. ʆʙʱʝʝ ʚʨʝʤʷ ʧʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ 

 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 3 ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʨʘʩʭʦʞʜʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʠ ʨʫʪʠʥʥʳʭ ʤʝʪʦʜʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʦʪʩʫʪʩʪʚʫʝʪ.  
 

ʊʘʙʣʠʮʘ 3 

ʆʙʱʘʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʧʦ ʚʳʜʘʯʝ ʨʝʟʫʣʴʪʘʪʦʚ 

(ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ) 

 
ˉ ɹʠʦʤʘʪʝʨʠʘʣ ɻʨʫʧʧʘ ʈʝʟʫʣʴʪʘʪ ʧʦʣʫʯʝʥʥʳʡ  

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ 

ʈʝʟʫʣʴʪʘʪ ʧʦʣʫʯʝʥʥʳʡ  

ʨʫʪʠʥʥʳʤ ʤʝʪʦʜʦʤ 

1 ʆʪʜʝʣʷʝʤʦʝ 

ʢʦʥʲʶʥʢʪʠʚʳ 

ʛʣʘʟʘ 

ɻʨʫʧʧʘ 

1. 

Staphylococcus aureus Staphylococcus aureus 

2 Staphylococcus aureus Staphylococcus aureus 

3 Staphylococcus epidermidis Staphylococcus epidermidis 

4  

ʄʦʯʘ 

ɻʨʫʧʧʘ 

2. 

Enterococcus faecium Enterococcus faecium 

5 Enterococcus faecium Enterococcus faecium 

6 Enterococcus faecalis Enterococcus faecalis 

7  

ʈʝʢʪʘʣʴʥʳʡ 

ʤʘʟʦʢ 

ɻʨʫʧʧʘ 

3.1 

Salmonella enterica Salmonella enterica 

8 Salmonella enteriditis Salmonella enteriditis 

9 Citrobacter youngae Citrobacter spp 

10 ɻʨʫʧʧʘ 

3.2 

Shigella sonnei Shigella sonnei 

11 Shigella flexneri Shigella flexneri 

 

ɺʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʨʘʟʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʶʪ, ʜʘʥʥʳʝ 

ʦʪʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

 

 

 

 

0

1

2

3

4

˥ͪͯͨͨ͊ м ˥ͪͯͨͨ͊ н ˥ͪͯͨͨ͊ оΦм ˥ͪͯͨͨ͊ оΦн 
˨
͔
ͤ
Έ

 

˥ͪͯͨͨ͊ ͙͔͙͋ͦͣ͊ͭͪ͊͊͡ 

˾͙ͯͭͤͤ·͚ ͔ͣͭͦ͒ 
͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 

˸͔ͻ͙͙͍͊ͤͪͦ͊ͤ͘·͚ ͔ͣͭͦ͒ 
͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 
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ʈʠʩ. 4. ʆʙʱʘʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʧʦ ʚʳʜʘʯʝ ʨʝʟʫʣʴʪʘʪʦʚ (ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ) 

 

ɿʘʢʣʶʯʝʥʠʝ. ʄʘʩʩ-ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʄʆ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ, ʟʘʢʣʶʯʝʥʠʷ ʧʘʮʠʝʥʪʘʤ 

ʚʳʜʘʚʘʣʠʩʴ ʥʘ ʚʪʦʨʦʡ ʜʝʥʴ ʧʦʩʣʝ ʧʦʩʪʫʧʣʝʥʠʷ ʙʠʦʤʘʪʝʨʠʘʣʘ ʚ 

ʣʘʙʦʨʘʪʦʨʠʶ, ʘ ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʦʧʨʝʜʝʣʷʝʤʳʭ ʵʪʠʤ 

ʩʧʦʩʦʙʦʤ ʨʦʜʦʚ ʠ ʚʠʜʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʨʝʜʢʠʭ 

ʩʣʫʯʘʷʭ ʠʟ-ʟʘ ʩʭʦʞʝʩʪʠ ʥʝʢʦʪʦʨʳʭ ʛʨʫʧʧ ʄʆ, ʚʦʟʤʦʞʥʘ ʚʳʜʘʯʘ 

ʦʰʠʙʦʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʇʨʠʥʮʠʧ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʭʦʞ 

ʜʣʷ ʨʫʪʠʥʥʦʛʦ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʤʝʪʦʜʘ. ʆʜʥʘʢʦ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʬʘʢʪʦʨ ʣʠʯʥʦʛʦ 

ʚʦʩʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʫʧʨʦʱʸʥʥʳʡ ʧʨʦʮʝʩʩ 

ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ, ʝʛʦ ʵʨʛʦʥʦʤʠʯʥʦʩʪʴ, ʘʚʪʦʥʦʤʥʦʩʪʴ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʙʳʩʪʨʫʶ ʚʳʜʘʯʫ ʨʝʟʫʣʴʪʘʪʦʚ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ 

ʤʝʪʦʜ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠʤʝʥʠʤ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʄʆ. 

 ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʘʪʦʛʝʥʘ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʙʠʦʤʘʪʝʨʠʘʣʘʭ 

ʨʘʥʴʰʝ (ʥʘ ʚʪʦʨʳʝ ʩʫʪʢʠ) ʚʳʜʘʚʘʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʘʝʤʳʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʫʪʠʥʥʳʭ 

ʤʝʪʦʜʦʚ ʨʝʟʫʣʴʪʘʪʳ ʚʳʭʦʜʠʣʠ ʪʦʣʴʢʦ ʥʘ ʯʝʪʚʝʨʪʳʝ ʩʫʪʢʠ ʧʦʩʣʝ 

ʧʦʩʪʫʧʣʝʥʠʷ ʙʠʦʤʘʪʝʨʠʘʣʘ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʣʘʙʦʨʘʪʦʨʠʶ. ʇʨʠ ʵʪʦʤ 

ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʨʘʟʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʨʝʤʝʥʥʦʡ 

ʧʨʦʤʝʞʫʪʦʢ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʠʢ, ʠʜʝʥʪʠʯʥʳ.  

ʅʘ ʦʩʥʦʚʘʥʠʷʭ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʢʣʠʥʠʢʦ-ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʩʣʝʜʫʝʪ ʦʪʜʘʪʴ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʘʤ. ʆʜʥʘʢʦ, 

ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʚ ʩʣʦʞʥʳʭ 

ʩʠʪʫʘʮʠʷʭ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠʣʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʨʝʟʫʣʴʪʘʪʦʚ. 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2025. ̄  1 (77) 

 

- 20 - 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɸʢʝʥʜʠʥʦʚʘ ɸ.ɸ. 2024. ʆʙ ʦʩʥʘʱʝʥʠʝ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʡ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʘʥʘʣʠʟʘʪʦʨʘʤʠè: ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘʫʯʥʦʛʦ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷè (15 ʘʧʨʝʣʷ 

2024 ʛ. | ʛ. ʊʘʛʘʥʨʦʛ). ʋʬʘ: ɸʵʪʝʨʥʘ. 

ʂʦʥʮʝʧʮʠʷ ʨʘʟʚʠʪʠʷ ʩʣʫʞʙʳ ʢʣʠʥʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 2003-2010 ʛʛ. // ʀʉ çʖʨʠʩʪè. [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://online.zakon.kz/Document/?doc_id=38310772 

ʄʠʨʦʥʦʚʘ ɸ.ɺ. 2019. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʙʘʢʪʝʨʠʦʣʦʛʠʠ ʢʘʢ 

ʢʨʠʪʝʨʠʡ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ // ʅʦʚʳʝ ʟʘʜʘʯʠ ʩʦʚʨʝʤʝʥʥʦʡ 

ʤʝʜʠʮʠʥʳ: ʄʘʪʝʨʠʘʣʳ VI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 

ʂʘʟʘʥʴ: ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. ʉ. 39-41. 

Croxatto A., Prod'hom G., Greub G. 2012. Applications of MALDI-TOF mass 

spectrometry in clinical diagnostic microbiology // FEMS Microbiol. Rev. 

2012. Vol. 36. P. 380ï407. 

Mimica M.J., Valle Martino M.D., Pasternak J. 2013. MALDI -TOF MS in the 

clinical microbiology laboratory // J. Bras. Patol. Med. Lab. Vol. 49. ˉ 4. P. 

25-259. 

 

 

ANALYSIS OF THE EFFI CACY OF AUTOMATED AN D 

CONVENTIONAL METHODS  FOR MICROORGANISM 

IDENTIFICATION  

 

A.A. Akendinova, A.N. Pankrushina 
Tver State University, Tver 

 

A comparative evaluation was conducted to assess the identification 

capabilities of selected species of detectable opportunistic bacteria isolated 

from the ocular conjunctiva, urine, and rectal swabs using mass 

spectrometric techniques, conventional methods, and an automated 

identification approach via a bacteriological analyzer. The analysis of the 

efficacy of the compared methods revealed that modern clinical and 

bacteriological laboratories should prioritize automated methodologies. 

Nevertheless, conventional techniques remain essential in complex cases to 

verify or refine the diagnostic results. 
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ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʇʈʀʄɽʅɽʅʀʗ ʂʆʈʄʆɺ ʉ ʈɸɿʃʀʏʅʓʄ 

ʉʆɼɽʈɾɸʅʀɽʄ ʇʈʆʊɽʀʅɸ ʇʈʀ ɺʓʈɸʑʀɺɸʅʀʀ 

ʃʀʏʀʅʆʂ ɹɽʉʍɺʆʉʊʓʍ ɿɽʄʅʆɺʆɼʅʓʍ (ʅɸ ʇʈʀʄɽʈɽ 

BUFOTES VIRIDIS , AMPHIBIA , ANURA, BUFONIDAE ) 

 

ʊ.ʕ. ʂʦʥʜʨʘʪʦʚʘ, ʄ.ɸ. ʄʦʪʦʰʠʥʘ, ʈ.ɸ. ʀʚʦʣʛʘ, ɸ.ɸ. ʂʠʜʦʚ 

ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ï  

ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ, ʄʦʩʢʚʘ  
 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʳʨʘʱʠʚʘʥʠʷ ʣʠʯʠʥʦʢ ʟʝʣʝʥʦʡ 

ʞʘʙʳ (Bufotes viridis) ʦʪ ʥʘʯʘʣʘ ʵʢʟʦʛʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʜʦ ʚʳʭʦʜʘ ʥʘ 

ʩʫʰʫ. ʃʠʯʠʥʦʢ ʨʘʩʩʘʞʠʚʘʣʠ ʧʦ 36 ʦʩʦʙʝʡ ʚ ʢʦʥʪʝʡʥʝʨʳ ʨʘʟʤʝʨʦʤ 

39Ĭ28Ĭ28 ʩʤ ʠ ʧʦʣʝʟʥʳʤ ʦʙʲʝʤʦʤ 18 ʣ. ɺʩʝʛʦ ʙʳʣʦ ʩʦʟʜʘʥʦ 5 ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʘ ʪʨʝʭʢʨʘʪʥʦ ʧʦʚʪʦʨʝʥʘ. ʊʝʤʧʝʨʘʪʫʨʫ 

ʚʦʜʳ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʧʦʜʜʝʨʞʠʚʘʣʠ ʥʘ ʫʨʦʚʥʝ 25ÁC ʧʨʠ ʧʦʤʦʱʠ 

ʦʙʦʛʨʝʚʘʪʝʣʝʡ ʩ ʪʝʨʤʦʩʪʘʪʦʤ. ʂʦʨʤʣʝʥʠʝ ʣʠʯʠʥʦʢ ʦʩʫʱʝʩʪʚʣʷʣʠ ʯʝʨʝʟ 

ʜʝʥʴ ʧʦʣʥʦʨʘʮʠʦʥʥʳʤʠ ʢʦʤʙʠʢʦʨʤʘʤʠ. ɼʣʷ ʧʝʨʚʳʭ ʯʝʪʳʨʝʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ï ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʝ ʢʦʨʤʘ ʜʣʷ ʨʳʙ ʦʪ 

ʢʦʤʧʘʥʠʠ Coppens International (ʅʠʜʝʨʣʘʥʜʳ), ʘ ʜʣʷ ʧʷʪʦʡ ʛʨʫʧʧʳ ï 

ʭʣʦʧʴʝʚʠʜʥʳʝ ʢʦʨʤʘ ʜʣʷ ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʳʙ ʦʪ ʢʦʤʧʘʥʠʠ Tetra GmbH 

(ɻʝʨʤʘʥʠʷ). ʂʦʨʤʘ ʠʤʝʣʠ ʙʣʠʟʢʠʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʥʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʪʝʠʥʘ (ʦʪ 40 ʜʦ 63%). ɺʦ ʚʩʝʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ ʣʠʯʠʥʢʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʚʳʩʦʢʦʡ 

ʚʳʞʠʚʘʝʤʦʩʪʴʶ ʜʦ ʤʝʪʘʤʦʨʬʦʟʘ (72,2ï100%). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʨʘʟʣʠʯʠʡ ʧʦ ʚʳʞʠʚʘʝʤʦʩʪʠ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ. 

ʆʪʤʝʯʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʣʠʯʠʥʦʢ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʪʝʠʥʘ ʚ ʨʘʮʠʦʥʝ. ʊʘʢʞʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʪʝʠʥʘ ʚ ʢʦʨʤʝ ʩʦʢʨʘʱʘʣʘʩʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ. ɼʣʠʥʘ ʪʝʣʘ ʠ ʤʘʩʩʘ ʤʦʣʦʜʳʭ ʞʘʙ ʩʣʘʙʦ, ʥʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʟʘʚʠʩʝʣʘ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʪʝʠʥʘ ʚ ʢʦʨʤʝ ʠ 

ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʢʘʞʜʦʡ ʠʟ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ 

ʣʠʯʠʥʦʢ ʞʘʙ ʧʦʣʥʦʨʘʮʠʦʥʥʳʝ ʢʦʨʤʘ ʙʨʝʥʜʘ Coppens ʚʳʛʦʜʥʝʝ, ʯʝʤ 

ʢʦʨʤʘ ʜʣʷ ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʳʙ. ʉʨʝʜʠ ʵʪʠʭ ʢʦʨʤʦʚ ʦʧʪʠʤʘʣʴʥʳʤ 

ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ ʩ ʫʨʦʚʥʝʤ ʙʝʣʢʘ 56% (Coppens Advance), ʧʦʩʢʦʣʴʢʫ 

ʧʨʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʣʠʯʠʥʦʢ ʟʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʚʳʞʠʚʘʝʤʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʤʬʠʙʠʠ, ʢʦʨʤʣʝʥʠʝ, ʣʘʙʦʨʘʪʦʨʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ, 

ʨʘʟʚʠʪʠʝ, ʨʦʩʪ, ʚʳʞʠʚʘʝʤʦʩʪʴ. 

 

É ʂʦʥʜʨʘʪʦʚʘ ʊ.ʕ., ʄʦʪʦʰʠʥʘ ʄ.ɸ., 

    ʀʚʦʣʛʘ ʈ.ɸ., ʂʠʜʦʚ ɸ.ɸ., 2025 
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 ʊʘʙʣʠʮʘ 1 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʨʤʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʅʦʤʝʨ 

ʛʨʫʧʧʳ 

ʅʘʟʚʘʥʠʝ 

ʢʦʨʤʘ 

ʈʘʟʤʝʨʳ 

ʛʨʘʥʫʣ, ʤʤ 

ʉʦʩʪʘʚ, ʟʘʷʚʣʝʥʥʳʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ 

ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, 

% 

ɺʠʪʘʤʠʥʳ, 

ʄɽ/ʢʛ 

ʉʪʦʠʤʦʩ

ʪʴ 1 ʢʛ 
ʢʦʨʤʘ, 

ʨʫʙ. 

1 Coppens 

Intensiv 

(Coppens 
International, 

ʅʠʜʝʨʣʘʥʜʳ) 

2 ʧʰʝʥʠʮʘ, ʤʫʢʘ ʠʟ 

ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ, ʩʦʷ 

ʦʯʠʱʝʥʥʘʷ 
ʵʢʩʪʨʘʛʠʨʦʚʘʥʥʘʷ 

ʧʨʦʞʘʨʝʥʥʘʷ, ʨʳʙʥʘʷ 

ʤʫʢʘ, ʵʢʩʪʨʘʢʪ ʩʝʤʷʥ 
ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʨʳʙʠʡ 

ʞʠʨ, ʣʝʮʠʪʠʥ 

ʧʨʦʪʝʠʥ ï 40,0, ʞʠʨʳ ï 

10,0, ʢʣʝʪʯʘʪʢʘ ï 2,1, 

ʟʦʣʘ ï 8,0, ʬʦʩʬʦʨ ï 
1,34, ʢʘʣʴʮʠʡ ï 1,4 

A ï 10000, 

D3 ï 2331 

700 

2 Coppens Vital 
(Coppens 

International, 

ʅʠʜʝʨʣʘʥʜʳ) 

0,2ï0,5 ʨʳʙʥʘʷ ʤʫʢʘ, ʩʦʝʚʳʡ 
ʙʝʣʢʦʚʳʡ ʢʦʥʮʝʥʪʨʘʪ, 

ʤʫʢʘ ʠʟ ʜʦʤʘʰʥʝʡ 

ʧʪʠʮʳ, ʣʝʮʠʪʠʥ, 
ʨʳʙʠʡ ʞʠʨ, 

ʜʨʦʞʞʝʚʳʝ ʧʨʦʜʫʢʪʳ, 

ʨʘʧʩʦʚʦʝ ʤʘʩʣʦ 

ʧʨʦʪʝʠʥ ï 48,0, ʞʠʨʳ ï 
10,0, ʢʣʝʪʯʘʪʢʘ ï 1,0, 

ʟʦʣʘ ï 10,3, ʬʦʩʬʦʨ ï 

1,8, ʢʘʣʴʮʠʡ ï 2,2 

A ï 14000, 
D3 ï 2168 

800 

3 Coppens 

Advance 

(Coppens 
International, 

ʅʠʜʝʨʣʘʥʜʳ) 

0,3ï0,5 ʨʳʙʥʘʷ ʤʫʢʘ, ʩʦʝʚʳʡ 

ʙʝʣʢʦʚʳʡ ʢʦʥʮʝʥʪʨʘʪ, 

ʧʰʝʥʠʯʥʘʷ 
ʢʣʝʡʢʦʚʠʥʘ, ʤʫʢʘ 

ʧʰʝʥʠʯʥʘʷ, ʣʝʮʠʪʠʥ, 

ʜʨʦʞʞʝʚʳʝ ʧʨʦʜʫʢʪʳ, 
ʨʘʧʩʦʚʦʝ ʤʘʩʣʦ 

ʧʨʦʪʝʠʥ ï 56,0, ʞʠʨʳ ï 

15,0, ʢʣʝʪʯʘʪʢʘ ï 0,1, 

ʟʦʣʘ ï 12,0, ʬʦʩʬʦʨ ï 
1,9 

ɸ ï 14000, 

D3 ï 1170, ɽ 

ï 280, ʉ ï 
700 

1100 

4 Coppens TOP 
(Coppens 

International, 

ʅʠʜʝʨʣʘʥʜʳ) 

0,3ï0,5 ʨʳʙʥʘʷ ʤʫʢʘ, 
ʧʰʝʥʠʯʥʘʷ 

ʢʣʝʡʢʦʚʠʥʘ, ʤʫʢʘ 

ʧʰʝʥʠʯʥʘʷ, ʣʝʮʠʪʠʥ, 
ʜʨʦʞʞʝʚʳʝ ʧʨʦʜʫʢʪʳ 

ʧʨʦʪʝʠʥ ï 63,0, ʞʠʨʳ ï 
12,0, ʢʣʝʪʯʘʪʢʘ ï 0.3, 

ʟʦʣʘ ï 13,0, ʬʦʩʬʦʨ ï 

1,8 

ɸ ï 14000, 
D3 ï 1266, ɽ 

ï 280, ʉ ï 

700 

1200 

5 TetraMin 
Flakes (Tetra 

GmbH, 

ɻʝʨʤʘʥʠʷ) 

ʭʣʦʧʴʷ ʨʳʙʘ ʠ ʧʦʙʦʯʥʳʝ 
ʨʳʙʥʳʝ ʧʨʦʜʫʢʪʳ, 

ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ, 

ʜʨʦʞʞʠ, ʵʢʩʪʨʘʢʪʳ 
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ, 

ʤʦʣʣʶʩʢʠ ʠ ʨʘʢʠ, 

ʤʘʩʣʘ ʠ ʞʠʨʳ, ʩʘʭʘʨ, 
ʚʦʜʦʨʦʩʣʠ, 

ʤʠʥʝʨʘʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ 

ʧʨʦʪʝʠʥ ï 46,0, ʞʠʨʳ ï 
11,0, ʢʣʝʪʯʘʪʢʘ ï 3,0, 

ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ï 6,0 

ɸ ï 37680, 
D3 ï 1990 

2208 

 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʤʝʪʘʤʦʨʬʦʟʘ ʠ ʧʨʠ ʚʳʭʦʜʝ ʥʘ ʩʫʰʫ (46 

ʩʪʘʜʠʷ ʧʦ ʪʘʙʣʠʮʝ ɻʦʩʥʝʨʘ) ʫ ʤʦʣʦʜʠ ʵʣʝʢʪʨʦʥʥʳʤ ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ ʩ 

ʧʦʛʨʝʰʥʦʩʪʴʶ 0,1 ʤʤ ʠʟʤʝʨʷʣʠ ʜʣʠʥʫ ʪʝʣʘ (L), ʘ ʧʨʠ ʧʦʤʦʱʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʩʦʚ ʦʧʨʝʜʝʣʷʣʠ ʤʘʩʩʫ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʧʨʦʛʨʘʤʤʝ Statistica 

14.0. ʈʘʩʩʯʠʪʳʚʘʣʠ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ (M), ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ (SD) ʠ ʨʘʟʤʘʭ (minïmax) ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʠʟʥʘʢʦʚ. 
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ʅʦʨʤʘʣʴʥʦʩʪʴ ʠ ʛʦʤʦʛʝʥʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʙʦʨʦʢ ʧʨʦʚʝʨʷʣʠ 

ʢʨʠʪʝʨʠʷʤʠ ʃʠʣʣʠʝʬʦʨʩʘ ʠ ʃʝʚʝʥʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʘʟʣʠʯʠʡ ʚ ʜʣʠʪʝʣʴʥʦʩʪʠ ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʮʝʥʠʚʘʣʠ 

ʦʜʥʦʬʘʢʪʦʨʥʳʤ ʜʠʩʧʝʨʩʠʦʥʥʳʤ ʘʥʘʣʠʟʦʤ (F), ʜʣʷ ʦʮʝʥʢʠ ʦʩʪʘʣʴʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʚʘʨʠʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ (F; ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʚʘʨʠʘʪʳ), ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ 

ʘʧʦʩʪʝʨʠʦʨʥʦʤ ʩʨʘʚʥʝʥʠʠ ʛʨʫʧʧ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝʩʪ ʊʴʶʢʠ (Q). ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʠʟʫʯʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ ʫ ʤʦʣʦʜʳʭ ʞʘʙ ʠ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʪʝʠʥʘ ʚ ʢʦʨʤʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʣʠʥʝʡʥʦʡ 

ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ (r).  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺʦ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʛʨʫʧʧʘʭ ʣʠʯʠʥʢʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʚʳʩʦʢʦʡ ʩʦʭʨʘʥʥʦʩʪʴʶ ʜʦ ʚʳʭʦʜʘ 

ʥʘ ʩʫʰʫ (72,2ï100%). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʦ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʝʥʘ 

ʜʦʩʪʦʚʝʨʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʞʠʚʘʝʤʦʩʪʠ ʣʠʯʠʥʦʢ ʦʪ 

ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʪʝʠʥʘ ʚ ʨʘʮʠʦʥʝ (r = - 0,58; p < 0,05). 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ 

ʨʘʟʣʠʯʘʣʘʩʴ ʫ ʤʦʣʦʜʠ ʠʟ ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ (F4, 500 = 113,48; p < 

0,001). ʆʩʦʙʠ ʠʟ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʚ ʩʨʝʜʥʝʤ ʟʘʢʘʥʯʠʚʘʣʠ ʣʠʯʠʥʦʯʥʦʝ 

ʨʘʟʚʠʪʠʝ ʨʘʥʴʰʝ ʣʠʯʠʥʦʢ ʜʨʫʛʠʭ ʛʨʫʧʧ (Q = 5,49 ï 28,04; p < 0,05), ʘ 

ʩʘʤʦʝ ʜʣʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʙʳʣʦ ʫ ʣʠʯʠʥʦʢ ʠʟ ʧʷʪʦʡ ʛʨʫʧʧʳ (Q = 17,91 

ï 28,04; p < 0,05). ʇʨʠ ʵʪʦʤ, ʯʝʤ ʚʳʰʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʚ ʢʦʨʤʝ, 

ʪʝʤ ʢʦʨʦʯʝ ʙʳʣʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ (r = - 0,25; p < 

0,05). 

ʇʨʠ ʫʩʪʨʘʥʝʥʠʠ ʚʣʠʷʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʥʘ ʨʘʟʤʝʨʳ ʤʦʣʦʜʠ, ʜʣʠʥʘ ʪʝʣʘ ʩʠʙʩʦʚ ʠʟ ʨʘʟʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʨʘʟʣʠʯʘʣʘʩʴ (F4, 500 = 16,044; p < 0,001). ɺ ʩʨʝʜʥʝʤ, ʩʘʤʦʡ ʢʨʫʧʥʦʡ ʙʳʣʘ 

ʤʦʣʦʜʴ ʠʟ ʪʨʝʪʴʝʡ ʠ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧ, ʘ ʩʘʤʦʡ ʤʝʣʢʦʡ ï ʠʟ ʧʝʨʚʦʡ (Q = 

6,23; p < 0,001 ʠ Q = 6,18; p < 0,001 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʧʷʪʦʡ ʛʨʫʧʧ (Q = 

9,27; p < 0,001 ʠ Q = 9,13; p < 0,001 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʆʩʦʙʠ ʠʟ ʚʪʦʨʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʫʩʪʫʧʘʣʠ ʧʦ ʜʣʠʥʝ ʪʝʣʘ ʞʠʚʦʪʥʳʤ 

ʠʟ ʪʨʝʪʴʝʡ (Q = 3,11; p < 0,179) ʠ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧ (Q = 3,16; p < 0,166). 

ɼʣʠʥʘ ʪʝʣʘ ʤʦʣʦʜʳʭ ʞʘʙ ʩʣʘʙʦ, ʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʟʘʚʠʩʝʣʘ ʦʪ 

ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʪʝʠʥʘ ʚ ʢʦʨʤʝ (Ǽ
2
 = 0,13; p < 0,05), ʠ ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʩ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʢʘʞʜʦʡ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʛʨʫʧʧ (r = 0,43 ï 0,56; p < 0,05). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, 

ʨʘʟʤʘʭ ʜʣʠʥʳ ʪʝʣʘ ʚʳʨʘʱʝʥʥʦʡ ʤʦʣʦʜʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʧʨʠʨʦʜʥʳʭ ʦʩʦʙʝʡ (ʃʷʧʢʦʚ, 2003; ʂʫʟʴʤʠʥ, 2012). 

ʉ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʚʘʨʠʘʪʳ, 

ʤʘʩʩʘ ʪʝʣʘ ʦʩʦʙʝʡ ʠʟ ʨʘʟʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʨʘʟʣʠʯʘʣʘʩʴ (F4, 500 = 

11,400; p < 0,001). ʉʘʤʘʷ ʙʦʣʴʰʘʷ ʤʘʩʩʘ ʦʪʤʝʯʘʣʘʩʴ ʫ ʤʦʣʦʜʠ ʠʟ 

ʪʨʝʪʴʝʡ ʠ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧ, ʘ ʩʘʤʘʷ ʤʘʣʝʥʴʢʘʷ ï ʠʟ ʧʝʨʚʦʡ (Q = 4,44; p = 

0,015 ʠ Q = 5,68; p = 0,001 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʧʷʪʦʡ ʛʨʫʧʧ (Q = 7,15; p < 
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0,001 ʠ Q = 8,27; p < 0,001 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʆʩʦʙʠ ʠʟ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʫʩʪʫʧʘʣʠ ʧʦ ʤʘʩʩʝ ʪʝʣʘ ʪʦʣʴʢʦ ʞʠʚʦʪʥʳʤ ʠʟ 

ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʳ (Q = 4,99; p = 0,004). ʄʘʩʩʘ ʪʝʣʘ ʤʦʣʦʜʠ ʩʣʘʙʦ 

ʟʘʚʠʩʝʣʘ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʪʝʠʥʘ ʚ ʢʦʨʤʝ (Ǽ
2
 = 0,08; p < 0,05), ʥʦ 

ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʢʘʞʜʦʡ ʠʟ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ (r = 0,58 ï 0,92; p ʚʩʝʛʜʘ < 0,05).  
ʊʘʙʣʠʮʘ 2 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠ ʨʘʟʤʝʨʳ ʤʦʣʦʜʠ Bufotes viridis ʧʨʠ ʚʳʭʦʜʝ ʥʘ ʩʫʰʫ 

ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ 

ʅʦʤʝʨ ʛʨʫʧʧʳ / 

ʩʦʜʝʨʞʘʥʠʝ 
ʧʨʦʪʝʠʥʘ ʚ 

ʢʦʨʤʝ, % 

ʇʦʚʪʦʨʥʦʩʪʴ 

MÑSD 

minƄmax 

ɺʳʞʠʚʘʝ 
ʤʦʩʪʴ, % 

ɼʣʠʥʘ ʪʝʣʘ 
ʤʦʣʦʜʠ ʧʨʠ 

ʚʳʭʦʜʝ ʥʘ ʩʫʰʫ, 

ʤʤ 

ʄʘʩʩʘ ʤʦʣʦʜʠ ʧʨʠ 

ʚʳʭʦʜʝ ʥʘ ʩʫʰʫ, ʛ 

ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʣʠʯʠʥʦʯʥʦʛʦ 
ʨʘʟʚʠʪʠʷ, ʩʫʪʢʠ 

1 / 40 

1 
12,68Ñ1,179 

9,37Ƅ15,54 

0,196Ñ0,0529 

0,087Ƅ0,332 

35Ñ6,7 

26Ƅ52 
100 

2 
12,90Ñ1,275 

11,25Ƅ17,13 

0,206Ñ0,0626 

0,133Ƅ0,469 

36Ñ7,7 

26Ƅ63 
100 

3 
13,50Ñ1,134 

11,69Ƅ16,00 

0,226Ñ0,0544 

0,134Ƅ0,375 

45Ñ10,4 

31Ƅ72 
100 

ʩʨʝʜʥʝʝ 
13,02Ñ1,239 

9,37Ƅ17,13 

0,208Ñ0,0578 

0,087Ƅ0,469 

40Ñ9,5 

26Ƅ72 
100 

2 / 48 

1 
14,03Ñ1,605 

10,78Ƅ16,90 

0,235Ñ0,0596 

0,109Ƅ0,383 

44Ñ15,9 

26Ƅ88 
100 

2 
13,81Ñ1,275 

10,94Ƅ17,20 

0,232Ñ0,0606 

0,121Ƅ0,406 

44Ñ13,4 

25Ƅ73 
100 

3 
13,27Ñ1,502 

10,71Ƅ17,61 

0,217Ñ0,0785 

0,124Ƅ0,456 

40Ñ11,1 

25Ƅ72 
100 

ʩʨʝʜʥʝʝ 
13,87Ñ1,567 

10,71Ƅ17,61 

0,235Ñ0,0724 

0,109ï0,456 

46Ñ14,8 

25Ƅ88 
100 

3 / 56 

1 
13,56Ñ1,450 

11,79Ƅ16,83 

0,223Ñ0,0749 

0,133Ƅ0,415 

31Ñ7,9 

22Ƅ51 
97,2 

2 
13,17Ñ1,106 

10,88Ƅ15,72 

0,206Ñ0,0623 

0,127Ƅ0,378 

28Ñ5,2 

22Ƅ44 
88,9 

3 
13,25Ñ1,495 

11,33Ƅ17,38 

0,217Ñ0,0882 

0,135Ƅ0,530 

32Ñ8,6 

23Ƅ57 
100 

ʩʨʝʜʥʝʝ 
13,33Ñ1,374 

10,88Ƅ17,38 

0,216Ñ0,0764 

0,127Ƅ0,530 

33Ñ7,6 

22Ƅ57 
95,4 

4 / 63 

1 
14,09Ñ1,373 

11,32Ƅ16,75 

0,257Ñ0,0778 

0,129Ƅ0,427 

40Ñ14,5 

28Ƅ88 
88,9 

2 
13,71Ñ1,468 
11,09Ƅ17,32 

0,267Ñ0,1468 
0,119Ƅ0,880 

35Ñ9,5 
25Ƅ56 

72,2 

3 
13,79Ñ1,658 

11,91Ƅ19,62 

0,238Ñ0,1011 

0,148Ƅ0,598 

39Ñ14,1 

25Ƅ82 
91,7 

ʩʨʝʜʥʝʝ 
13,87Ñ1,501 
11,09Ƅ19,62 

0,253Ñ0,1088 
0,119Ƅ0,880 

40Ñ12,9 
25Ƅ88 

84,3 

5 / 46 

1 
14,75Ñ1,178 

12,69Ƅ16,93 

0,293Ñ0,0611 

0,192Ƅ0,412 

73Ñ20,9 

39Ƅ122 
83,3 

2 
14,63Ñ1,450 
11,94Ƅ17,71 

0,289Ñ0,0944 
0,159Ƅ0,683 

66Ñ15,7 
35Ƅ101 

100 

3 
14,77Ñ1,564 

11,80Ƅ17,81 

0,293Ñ0,0906 

0,145Ƅ0,561 

67Ñ15,7 

35Ƅ109 
94,4 

ʩʨʝʜʥʝʝ 
14,63Ñ1,380 
11,80Ƅ17,81 

0,289Ñ0,0836 
0,145Ƅ0,683 

69Ñ17,7 
35Ƅ122 

87,9 
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ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʨʤʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʝʛʦ ʩʪʦʠʤʦʩʪʴ, ʘ ʙʝʣʦʢ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʩʘʤʳʭ ʜʦʨʦʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ (Martinez et al., 1993). ʆʜʥʘʢʦ, ʩʪʦʠʤʦʩʪʴ 

ʢʦʨʤʘ ʜʣʷ ʦʙʲʝʢʪʦʚ ʪʦʚʘʨʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʳ ʢʨʘʪʥʦ ʥʠʞʝ (ʜʘʞʝ 

ʚʳʩʦʢʦʧʨʦʪʝʠʥʦʚʳʝ ʩʤʝʩʠ ʜʣʷ ʤʦʣʦʜʠ ʣʦʩʦʩʝʚʳʭ ʠ ʦʩʝʪʨʦʚʳʭ), ʯʝʤ 

ʭʣʦʧʴʝʚʠʜʥʦʛʦ ʢʦʨʤʘ ʜʣʷ ʘʢʚʘʨʠʫʤʥʳʭ ʨʳʙ (ʪʘʙʣ. 1). ʇʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʟʘʪʨʘʪʳ ʢʦʨʤʘ ʦʢʘʟʘʣʠʩʴ ʩʘʤʳʤʠ 

ʙʦʣʴʰʠʤʠ (47,5 ʛ), ʦʜʥʘʢʦ ʥʝ ʩʘʤʳʤʠ ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ (38,0 ʨʫʙ.) 

(ʪʘʙʣ. 3). ʅʘʠʤʝʥʴʰʠʝ ʟʘʪʨʘʪʳ ʢʦʨʤʘ ʦʪʤʝʯʝʥʳ ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ (31,9 

ʛ ï 35,1 ʨʫʙ.). ʀʟ-ʟʘ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʭʣʦʧʴʝʚʠʜʥʳʭ ʢʦʨʤʦʚ ʜʣʷ 

ʘʢʚʘʨʠʫʤʥʳʭ ʨʳʙ, ʩʘʤʳʤ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʦʢʘʟʘʣʦʩʴ ʚʳʨʘʱʠʚʘʥʠʝ 

ʧʷʪʦʡ ʛʨʫʧʧʳ (39,1 ʛ ï 86,4 ʨʫʙ.).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʥʦʨʘʮʠʦʥʥʳʝ ʢʦʨʤʘ ʙʨʝʥʜʘ Coppens 

ʚʳʛʦʜʥʝʝ, ʯʝʤ ʭʣʦʧʴʝʚʠʜʥʳʝ ʢʦʨʤʘ ʜʣʷ ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʳʙ, 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʣʠʯʠʥʦʢ ʞʘʙ. ʉʨʝʜʠ ʵʪʠʭ ʢʦʨʤʦʚ 

ʦʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ ʩ ʫʨʦʚʥʝʤ ʙʝʣʢʘ 56% (Coppens 

Advance), ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʩʘʤʳʭ 

ʢʨʫʧʥʳʭ ʣʠʯʠʥʦʢ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʚʳʞʠʚʘʝʤʦʩʪʠ (ʪʘʙʣ. 3). 
ʊʘʙʣʠʮʘ 3 

ɿʘʪʨʘʪʳ ʥʘ ʢʦʨʤʣʝʥʠʝ ʤʦʣʦʜʠ Bufotes viridis ʜʦ ʤʝʪʘʤʦʨʬʦʟʘ ʚ ʨʘʟʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ 

ʅʦʤʝʨ 

ʛʨʫʧʧʳ / 

ʩʦʜʝʨʞʘʥʠʝ 

ʧʨʦʪʝʠʥʘ ʚ 

ʢʦʨʤʝ, % 

ʇʦʚʪʦʨʥʦʩʪʴ 

ɿʘʪʨʘʪʳ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ ʣʠʯʠʥʦʢ ʜʦ ʤʝʪʘʤʦʨʬʦʟʘ 

ʟʘʪʨʘʪʳ ʢʦʨʤʘ, ʛ 
ʜʝʥʝʞʥʳʝ ʟʘʪʨʘʪʳ ʥʘ 

ʢʦʨʤʣʝʥʠʝ, ʨʫʙ. 

ʥʘ 1 ʦʩʦʙʴ 

ʥʘ 1 ʛ 

ʙʠʦʤʘʩʩʳ 

ʤʦʣʦʜʠ 

ʥʘ 1 ʦʩʦʙʴ 

ʥʘ 1 ʛ 

ʙʠʦʤʘʩʩʳ 

ʤʦʣʦʜʠ 

1/40 

1 0,33 1,43 0,23 1,00 

2 0,37 1,92 0,26 1,34 

3 0,40 1,84 0,28 1,29 

ʩʨʝʜʥʝʝ 0,37 1,72 0,26 1,20 

2/48 

1 0,47 2,17 0,38 1,73 

2 0,44 2,53 0,35 2,03 

3 0,42 1,81 0,33 1,45 

ʩʨʝʜʥʝʝ 0,44 2,14 0,35 1,71 

3/56 

1 0,31 1,39 0,34 1,53 

2 0,30 1,16 0,33 1,28 

3 0,32 1,60 0,35 1,76 

ʩʨʝʜʥʝʝ 0,31 1,37 0,34 1,51 

4/63 
1 0,45 2,17 0,54 2,60 

2 0,44 1,36 0,53 1,63 
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3 0,44 1,95 0,53 2,34 

ʩʨʝʜʥʝʝ 0,44 1,79 0,53 2,15 

5/46 

1 0,46 1,56 1,01 3,44 

2 0,37 1,26 0,83 2,78 

3 0,35 1,23 0,77 2,72 

ʩʨʝʜʥʝʝ 0,41 1,34 0,91 2,96 

 

ʈʘʟʨʘʙʦʪʢʘ ʧʦʜʭʦʜʷʱʝʛʦ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʣʠʯʠʥʦʢ 

ʟʝʤʥʦʚʦʜʥʳʭ ʨʘʮʠʦʥʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʪʦʢʦʣʦʚ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ (Martinez et al., 1993). ɼʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 

ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʨʤʘ ʚʣʠʷʝʪ ʥʘ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʨʘʟʤʝʨʳ ʤʦʣʦʜʠ ʙʝʩʭʚʦʩʪʳʭ 

ʟʝʤʥʦʚʦʜʥʳʭ (Carmona-Osalde et al., 1996; Sretarugsa et al., 1997). ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʷʭ ʩʝʤʝʡʩʪʚʘ Ranidae ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʢʦʨʤʘ, 

ʩʦʜʝʨʞʘʱʠʝ ʦʢʦʣʦ 40% ʧʨʦʪʝʠʥʘ (Martinez et al., 1993; Barbosa et al., 

2005; Gao et al., 2024). ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʝʣʢʘ ʚ ʢʦʨʤʝ 

ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʣʘʩʴ ʥʘ ʣʠʯʠʥʢʘʭ ʣʷʛʫʰʝʢ, ʧʦʩʢʦʣʴʢʫ ʠʤ 

ʧʨʠʭʦʜʠʣʦʩʴ ʟʘʪʨʘʯʠʚʘʪʴ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʜʣʷ ʝʛʦ ʧʝʨʝʚʘʨʠʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʪʝʠʥ, ʚʤʝʩʪʦ ʞʠʨʦʚ ʠʣʠ ʫʛʣʝʚʦʜʦʚ, ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ (Cowey, 1979; Martinez et al., 1993). 

ʄʘʨʪʠʥʩ ʌ. ʄ. ʉ. ʩ ʢʦʣʣʝʛʘʤʠ (Martins et al., 2013) ʧʨʦʚʝʣʠ 

ʧʦʜʦʙʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʦʜʥʠʤ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ 

Bufonidae ï ʢʘʤʳʰʦʚʦʡ ʞʘʙʦʡ Epidalea calamita (Laurenti, 1768). 

ʃʠʯʠʥʢʠ ʵʪʦʛʦ ʚʠʜʘ ʨʦʩʣʠ ʙʳʩʪʨʝʝ ʠ ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʨʤʘ ʩ ʥʘʠʙʦʣʴʰʠʤ 

ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʫʨʦʚʥʝʤ ʙʝʣʢʘ (46%) (Martins et al., 2013). ʇʦʤʠʤʦ 

ʵʪʦʛʦ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʤʦʣʦʜʠ ʠʟ ʵʪʦʡ ʛʨʫʧʧʳ 

ʙʦʣʝʝ ʰʠʨʦʢʘʷ ʛʦʣʦʚʘ ʠ ʢʨʫʧʥʳʝ ʥʦʛʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʣʠʯʠʥʢʘʤʠ, 

ʚʳʨʘʱʠʚʘʝʤʳʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʨʤʦʚ, ʩʦʜʝʨʞʘʱʠʭ 32% ʠ 38% 

ʙʝʣʢʘ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʵʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʣʫʯʰʝʡ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʤʦʣʦʜʠ ʧʦʩʣʝ ʚʳʭʦʜʘ ʥʘ ʩʫʰʫ (Tejedo et al., 2010). 

ɿʘʢʣʶʯʝʥʠʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʤʘ ʩ ʫʨʦʚʥʝʤ ʧʨʦʪʝʠʥʘ 63% 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʥʝʢʦʪʦʨʦʤʫ ʩʥʠʞʝʥʠʶ ʚʳʞʠʚʘʝʤʦʩʪʠ, ʥʦ ʤʦʣʦʜʴ ʧʨʠ 

ʚʳʭʦʜʝ ʥʘ ʩʫʰʫ ʙʳʣʘ ʩʘʤʦʡ ʢʨʫʧʥʦʡ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʘ 

ʚ ʢʦʨʤʝ ʜʦ 56% ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʚʳʞʠʚʘʝʤʦʩʪʠ, ʩʥʠʞʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʜʦ ʤʝʪʘʤʦʨʬʦʟʘ, ʘ ʨʘʟʤʝʨʳ ʤʦʣʦʜʠ ʦʩʪʘʚʘʣʠʩʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʤʠ. ɼʘʣʴʥʝʡʰʝʝ ʩʦʢʨʘʱʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ 

ʢʦʨʤʝ ʧʦʚʳʰʘʣʦ ʚʳʞʠʚʘʝʤʦʩʪʴ, ʦʜʥʘʢʦ ʫʤʝʥʴʰʘʣʠʩʴ ʨʘʟʤʝʨʳ ʦʩʦʙʝʡ 

ʠ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʜʣʠʪʝʣʴʥʦʩʪʴ ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʣʠʯʠʥʦʢ ʟʝʣʝʥʦʡ ʞʘʙʳ ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʨʤʘ ʩ ʫʨʦʚʥʝʤ ʧʨʦʪʝʠʥʘ 56%, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʧʦʟʚʦʣʷʝʪ 
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ʧʦʣʫʯʘʪʴ ʤʦʣʦʜʴ ʩ ʚʳʩʦʢʠʤʠ ʨʘʟʤʝʨʥʦ-ʚʝʩʦʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, 

ʚʳʞʠʚʘʝʤʦʩʪʴʶ ʠ ʦʢʫʧʘʝʤʦʩʪʴʶ ʢʦʨʤʦʚ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʝ 

ʩʨʦʢʠ ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʦ ʤʝʪʘʤʦʨʬʦʟʘ. 
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THE EFFECTIVENESS OF USING FEEDS WITH DIFFERENT 

PROTEIN CONTENT IN THE GROWING OF ANURAN 

AMPHIBIAN LARVAE (FOR EXAMPLE, BUFOTES VIRIDIS, 

AMPHIBIA, ANURA, BUFONIDAE)  

 

T.E. Kondratova, M.A.  Motoshina, R.A. Ivolga, A.A. Kidov  
Russian State Agrarian University ï Moscow Timiryazev 

Agricultural Academy, Moscow 

 
This study presents the results of rearing green toad (Bufotes viridis) larvae 

from the onset of exogenous feeding until emergence onto land. Larvae were 

distributed into containers (39Ĭ28Ĭ28 cm; 18 L useful volume) at a density 

of 36 individuals per container. In total, 5 experimental groups were created, 

each of which was repeated three times. The water temperature in the 

containers was maintained at 25ÁC using heaters with a thermostat. Larvae 

were fed every other day with complete compound feeds. Granular feeds for 

salmon and sturgeon from Coppens International (Netherlands) were used 

for the first four experimental groups, and flake-like feeds for aquarium fish 

from Tetra GmbH (Germany) were used for the fifth group. The feeds had a 

similar chemical composition, but differed significantly in protein content 

(from 40 to 63%). In all experimental groups, larvae had a high survival rate 

before metamorphosis (72.2ï100%). There were no statistically significant 

differences in survival between the groups. There was a significant negative 

dependence of larval survival on the protein content in the diet. Also, with an 

increase in the protein content in feeds, the duration of larval development 

decreased. The body length and weight of young toads depended weakly but 

statistically significantly on the protein content in feeds and correlated with 

duration of larval development in each of the experimental groups. It has 

been shown that full-fledged Coppens brand feeds are more profitable for 

growing toad larvae than feeds for aquarium fish. Among these feeds, the 

option with a protein level of 56% (Coppens Advance) is optimal, since 

when using it, it was possible to obtain the largest larvae in shortest possible 

time with a high survival rate. 

Keywords: Amphibians, feeding, captive breeding, development, growth, 

survival. 
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ʛʦʨʦʜʩʢʠʭ ʦʨʥʠʪʦʢʦʤʧʣʝʢʩʦʚ ʩʝʚʝʨʘ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʇʦʜʤʦʩʢʦʚʴʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɿʝʣʝʥʦʛʨʘʜ, ʦʨʥʠʪʦʬʘʫʥʘ ʛʦʨʦʜʘ, ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ 

ʦʨʥʠʪʦʬʘʫʥʳ, ʠʥʜʝʢʩ ʬʘʫʥʠʩʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ.  
 

ɺʚʝʜʝʥʠʝ. ɿʝʣʝʥʦʛʨʘʜ, ʢʘʢ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʦʟʝʣʝʥʝʥʥʳʭ 

ʛʦʨʦʜʦʚ ʇʦʜʤʦʩʢʦʚʴʷ, ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʘʨʢʦʚ, ʣʝʩʦʧʘʨʢʦʚʳʭ 

ʟʦʥ ʠ ʚʦʜʦʝʤʦʚ, ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʠʪʘʥʠʷ 

ʤʥʦʞʝʩʪʚʘ ʚʠʜʦʚ ʧʪʠʮ. 

ɻʦʨʦʜ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʩʝʚʝʨʝ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ 

ʉʤʦʣʝʥʩʢʦ-ʄʦʩʢʦʚʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʠ ʠʤʝʝʪ ʤʥʦʛʦ ʧʨʠʨʦʜʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʠʤ. ʆʥ ʥʘʭʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ ʚ 20 ʢʤ ʦʪ 

ʄʂɸɼ ʠ ʚ 37 ʢʤ ʦʪ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮʳ ʄʦʩʢʚʳ. 

ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʤʝʨʝʥʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ ʩ ʭʦʣʦʜʥʦʡ 

ʟʠʤʦʡ ʠ ʪʸʧʣʳʤ ʣʝʪʦʤ (ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝé, 2025). 

ʇʪʠʮʳ ʄʦʩʢʚʳ ʠ ʇʦʜʤʦʩʢʦʚʴʷ ʥʝʧʣʦʭʦ ʠʟʫʯʝʥʳ ʚ 

ʬʘʫʥʠʩʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ (ʇʪʫʰʝʥʢʦ, 1967; ʇʪʫʰʝʥʢʦ, ʀʥʦʟʝʤʮʝʚ, 

1968; ʀʣʴʠʯʸʚ ʠ ʜʨ., 1987). ʅʦ ʧʨʦʜʦʣʞʘʶʱʘʷʩʷ ʠʥʪʝʥʩʠʚʥʘʷ 

ʫʨʙʘʥʠʟʘʮʠʷ ʠ ʩʠʥʘʥʪʨʦʧʠʟʘʮʠʷ ʧʪʠʮ ʩʪʘʚʷʪ ʧʝʨʝʜ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 

ʚʘʞʥʫʶ ʟʘʜʘʯʫ ʠʟʫʯʝʥʠʷ ʛʦʨʦʜʩʢʠʭ ʦʨʥʠʪʦʢʦʤʧʣʝʢʩʦʚ ʠ ʤʦʥʠʪʦʨʠʥʛ 

ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

ʆʨʥʠʪʦʬʘʫʥʘ ʛ. ɿʝʣʝʥʦʛʨʘʜʘ, ʝʸ ʩʪʨʫʢʪʫʨʘ ʠ ʩʝʟʦʥʥʘʷ 

ʜʠʥʘʤʠʢʘ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ, ʧʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ 

ʠʟʫʯʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʪʠʮ, ʠʭ ʙʠʦʪʦʧʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ 

ʩʝʟʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. 

ʄʝʪʦʜʠʢʘ. ʆʨʥʠʪʦʬʘʫʥʘ ʛ. ɿʝʣʝʥʦʛʨʘʜʘ ʠʟʫʯʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ 

ʪʨʸʭ ʣʝʪ ʩ ʥʦʷʙʨʷ 2021 ʛ. ʧʦ ʥʦʷʙʨʴ 2024 ʛ. ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʢʨʫʛʣʦʛʦʜʠʯʥʳʭ ʤʘʨʰʨʫʪʥʳʭ ʫʯʸʪʦʚ ʧʪʠʮ ʧʦ ʤʝʪʦʜʠʢʝ ʖ.ʉ. ʈʘʚʢʠʥʘ 

(ʈʘʚʢʠʥ, 1967; ʈʘʚʢʠʥ, ʃʠʚʘʥʦʚ, 2008). ʇʨʦʚʝʜʝʥʳ 162 ʫʯʸʪʘ; ʦʙʱʘʷ 

ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʤʘʨʰʨʫʪʦʚ ʩʦʩʪʘʚʠʣʘ 894 ʢʤ. 

É ɸʭʤʘʜ ɿ., 2025 
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ɺ ʛʦʨʦʜʝ ʦʙʩʣʝʜʦʚʘʣʠʩʴ 3 ʪʠʧʘ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʨʘʤʢʘʭ ʣʘʥʜʰʘʬʪʥʦʛʦ ʫʨʦʯʠʱʘ: ʟʘʩʪʨʦʝʥʥʳʝ 

ʨʘʡʦʥʳ ʛʦʨʦʜʘ, ʣʝʩʦʧʘʨʢʦʚʘʷ ʟʦʥʘ ʠ ʚʦʜʦʸʤʳ.  

ɻʨʘʥʠʮʳ ʩʝʟʦʥʦʚ ʛʦʜʘ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

Å ʚʝʩʥʘ: 1 ʤʘʨʪʘ ï 15 ʤʘʷ; 

Å ʣʝʪʦ: 16 ʤʘʷï 31 ʘʚʛʫʩʪʘ; 

Å ʦʩʝʥʴ: 1 ʩʝʥʪʷʙʨʷ ï 15 ʥʦʷʙʨʷ; 

Å ʟʠʤʘ: 16 ʥʦʷʙʨʷ ï 28 ʬʝʚʨʘʣʷ. 

ʊʠʧʳ ʬʘʫʥʳ ʧʨʠʚʦʜʷʪʩʷ ʧʦ ɹ.ʂ. ʐʪʝʛʤʘʥʫ [1938] ʩ 

ʥʝʢʦʪʦʨʳʤʠ ʧʦʧʨʘʚʢʘʤʠ. ʅʘʟʚʘʥʠʷ ʚʠʜʦʚ ʧʪʠʮ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦ ɽ.ɸ. 

ʂʦʙʣʠʢʫ ʩ ʩʦʘʚʪʦʨʘʤʠ [2006]. ʌʘʫʥʠʩʪʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ 

ʦʨʥʠʪʦʢʦʤʧʣʝʢʩʦʚ ʦʮʝʥʝʥʦ ʠʥʜʝʢʩʦʤ ɾʘʢʢʘʨʘ (Jaccard, 1902). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʛ. ɿʝʣʝʥʦʛʨʘʜʝ ʚʦ ʚʩʝ ʩʝʟʦʥʳ 

ʦʪʤʝʯʝʥʳ 93 ʚʠʜʘ ʧʪʠʮ ʠʟ 12 ʦʪʨʷʜʦʚ ʠ 38 ʩʝʤʝʡʩʪʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 40 % ʦʪ ʦʨʥʠʪʦʬʘʫʥʳ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʦʨʥʠʪʦʬʘʫʥʳ. ʇʦ ʯʠʩʣʫ ʚʠʜʦʚ 

ʘʙʩʦʣʶʪʥʦ ʧʨʝʦʙʣʘʜʘʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʪʨʷʜʘ Passeriformes (ʪʘʙʣ. 1.)  
 

   ʊʘʙʣʠʮʘ 1 

ʊʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʨʥʠʪʦʬʘʫʥʳ ʛ. ɿʝʣʝʥʦʛʨʘʜʘ 

 

ʆʪʨʷʜ ʏʠʩʣʦ ʚʠʜʦʚ ɼʦʣʷ, % 

ɻʫʩʝʦʙʨʘʟʥʳʝ 

(Anseriformes) 

3 3,3 

ʉʦʢʦʣʦʦʙʨʘʟʥʳʝ 

(Falconiformes) 

4 4,4 

ʂʫʨʦʦʙʨʘʟʥʳʝ 

(Galliformes) 

2 2,2 

ɾʫʨʘʚʣʝʦʙʨʘʟʥʳʝ 

(Gruiformes) 

1 1,1 

ʈʞʘʥʢʦʦʙʨʘʟʥʳʝ 

(Charadriiformes) 

8 8,7 

ɻʦʣʫʙʝʦʙʨʘʟʥʳʝ 

(Columbiformes) 

3 3,3 

ʂʫʢʫʰʢʦʦʙʨʘʟʥʳʝ 

(Cuculiformes) 

1 1,1 

ʉʦʚʦʦʙʨʘʟʥʳʝ 

(Strigiformes) 

1 1,1 

ʉʪʨʠʞʝʦʙʨʘʟʥʳʝ 

(Apodiformes) 

1 1,1 

ʈʘʢʰʝʦʙʨʘʟʥʳʝ 

(Coraciiformes) 

1 1,1 
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ɼʷʪʣʦʦʙʨʘʟʥʳʝ 

(Piciformes) 

6 6,5 

ɺʦʨʦʙʴʠʥʦʦʙʨʘʟʥʳʝ 

(Passeriformes) 

62 66,1 

ɺʩʝʛʦ ʚʠʜʦʚ 93 100 

 

ʆʪʨʷʜ ɺʦʨʦʙʴʠʥʦʦʙʨʘʟʥʳʝ Passeriformes ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʛ. 

ɿʝʣʝʥʦʛʨʘʜʝ 23 ʩʝʤʝʡʩʪʚʘʤʠ ʧʪʠʮ; ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʣʠʜʠʨʫʶʪ 

ɺʴʶʨʢʦʚʳʝ Fringillidae (10 ʚʠʜʦʚ), ʄʫʭʦʣʦʚʢʦʚʳʝ Muscicapidae (8), 

ɺʨʘʥʦʚʳʝ Corvidae (6) ʠ ʉʠʥʠʮʝʚʳʝ Paridae )5 (. 

ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʦʪʨʷʜ 

ʈʞʘʥʢʦʦʙʨʘʟʥʳʝ Charadriiformes, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ 3 ʩʝʤʝʡʩʪʚʘʤʠ, ʧʦ 

ʯʠʩʣʫ ʚʠʜʦʚ ʣʠʜʠʨʫʶʪ ʏʘʡʢʦʚʳʝ Laridae (4 ʚʠʜʘ) ʠ ɹʝʢʘʩʦʚʳʝ 

Scolopacidae (3). ʊʨʝʪʴʝ ʤʝʩʪʦ ʧʦ ʨʘʟʥʦʦʙʨʘʟʠʶ ʚʠʜʦʚ ʧʨʠʥʘʜʣʝʞʠʪ 

ʦʪʨʷʜʫ ɼʷʪʣʦʦʙʨʘʟʥʳʝ Piciformes, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʦʜʥʠʤ ʩʝʤʝʡʩʪʚʦʤ 

ɼʷʪʣʦʚʳʝ Picidae. 

ʕʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʘʝʪʩʷ ʩ ʧʦʣʫʯʝʥʥʳʤ ʥʘ 

ʩʦʧʨʝʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ 

ʇʦʜʤʦʩʢʦʚʴʷ (ɾʝʣʝʟʥʦʚʘ, ɾʝʣʝʟʥʦʚ-ʏʫʢʦʪʩʢʠʡ, 2024): ʪʘʤ ʚʳʰʝ ʜʦʣʷ 

Passerifornes (70.8 % ʦʪ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ), ʚʪʦʨʫʶ ʧʦʟʠʮʠʶ ʟʘʥʠʤʘʝʪ 

ʦʪʨʷʜ Piciformes (8.8 %); Falconiformes Charadriiformes (4.4) ï ʪʦʣʴʢʦ ʥʘ 

ʪʨʝʪʴʝʡ ʧʦʟʠʮʠʠ ʧʦ ʨʘʟʥʦʦʙʨʘʟʠʶ ʦʪʤʝʯʝʥʥʳʭ ʚʠʜʦʚ. 

ɺ ɿʝʣʝʥʦʛʨʘʜʝ 39 ʚʠʜʦʚ ʧʪʠʮ (42 % ʦʪ ʚʩʝʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 

ʚ ʛʦʨʦʜʝ) ʚʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʄʦʩʢʚʳ (ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʄʦʩʢʚʳ, 

2022). 
ʌʘʫʥʠʩʪʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ ʩʝʟʦʥʥʳʭ ʦʨʥʠʪʦʢʦʤʧʣʝʢʩʦʚ. 

ʄʝʞʩʝʟʦʥʥʦʝ ʩʨʘʚʥʝʥʠʝ ʩʧʠʩʢʦʚ ʦʪʤʝʯʝʥʥʳʭ ʚʠʜʦʚ ʧʪʠʮ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʩʪʝʧʝʥʴ ʬʘʫʥʠʩʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʚʥʝʟʠʤʥʠʝ ʦʨʥʠʪʦʢʦʤʧʣʝʢʩʳ (ʪʘʙʣ. 2), ʥʘʠʤʝʥʴʰʫʶ ʦʙʱʥʦʩʪʴ 

ʦʨʥʠʪʦʬʘʫʥʳ ʦʙʥʘʨʫʞʠʚʘʶʪ ʚʩʝ ʩʝʟʦʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʠʤʥʠʤ 

ʧʝʨʠʦʜʦʤ. 

ʊʘʙʣʠʮʘ 2 

ʄʝʞʩʝʟʦʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʨʥʠʪʦʬʘʫʥʠʩʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ 

ʚ ɿʝʣʝʥʦʛʨʘʜʝ, ʠʥʜʝʢʩ ɾʘʢʢʘʨʘ, % 

 

 

 

 

 

 

ɺʝʩʝʥʥʠʝ ʠ ʣʝʪʥʠʝ ʦʨʥʠʪʦʢʦʤʧʣʝʢʩʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʯʝʥʴ 

ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʩʭʦʜʩʪʚʘ; ʪʦʣʴʢʦ ʚʝʩʥʦʡ ʚʩʪʨʝʯʝʥʳ ʩʝʨʘʷ ʢʫʨʦʧʘʪʢʘ 

ʉʝʟʦʥʳ ɺʝʩʥʘ ʃʝʪʦ ʆʩʝʥʴ 

 

ɿʠʤʘ 

 

ɺʝʩʥʘ - 96 98 59 

ʃʝʪʦ - - 97 56 
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Perdix perdix, ʩʝʜʦʡ ʜʷʪʝʣ Picus canus, ʩʚʠʨʠʩʪʝʣʴ Bombycilla garrulus; 

ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʪʦʣʴʢʦ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʯʠʨʦʢ-

ʩʚʠʩʪʫʥʦʢ Anas crecca. ʇʦʩʣʝʜʥʠʡ ʚʠʜ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʣʠʯʠʝ ʣʝʪʥʠʭ ʠ 

ʦʩʝʥʥʠʭ ʩʦʦʙʱʝʩʪʚ ʧʪʠʮ, ʥʘʨʷʜʫ ʩʦ ʩʚʠʨʠʩʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʥʘʯʠʥʘʝʪ 

ʦʩʝʥʴʶ ʧʨʠʢʦʯʸʚʢʫ ʚ ʛʦʨʦʜ . 
ɺʝʩʝʥʥʠʝ ʠ ʦʩʝʥʥʠʝ ʦʨʥʠʪʦʢʦʤʧʣʝʢʩʳ ʪʘʢʞʝ ʬʘʫʥʠʩʪʠʯʝʩʢʠ 

ʩʭʦʜʥʳ (ʩʤ. ʪʘʙʣʠʮʫ 2); ʪʦʣʴʢʦ ʚʝʩʥʦʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʩʝʜʦʡ ʜʷʪʝʣ ʠ 

ʩʝʨʘʷ ʢʫʨʦʧʘʪʢʘ, ʦʩʝʥʴʶ ʩʘʤʦʙʳʪʥʳʝ ʚʠʜʳ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. 
ɺʩʝ ʪʨʠ ʩʝʟʦʥʘ ʛʦʜʘ ï ʚʝʩʥʘ, ʣʝʪʦ ʠ ʦʩʝʥʴ ï ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ 

ʚʳʰʝ, ʠʤʝʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʩʪʝʧʝʥʴ ʩʭʦʜʩʪʚʘ ʩ ʟʠʤʥʠʤ ʩʦʦʙʱʝʩʪʚʦʤ 

ʧʪʠʮ: ʚʩʝ ʧʝʨʝʣʸʪʥʳʝ ʚʠʜʳ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʟʠʤʦʡ ʚ ʛʦʨʦʜʝ 

ʦʪʩʫʪʩʪʚʫʶʪ (ʘ ʵʪʦ ʧʦʨʷʜʢʘ ʯʝʪʳʨʸʭ ʜʝʩʷʪʢʦʚ ʚʠʜʦʚ). ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ 

ʟʠʤʥʝʝ ʚʨʝʤʷ ʥʝ ʦʪʤʝʯʝʥʳ ʥʠ ʦʜʥʦʛʦ ʚʠʜʘ ʧʪʠʮʳ, ʢʦʪʦʨʳʡ ʙʳ 

ʦʪʩʫʪʩʪʚʦʚʘʣ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʠʟ ʩʝʟʦʥʦʚ. 

ʇʦ ʙʠʦʪʦʧʘʤ ʩʨʘʚʥʝʥʠʝ ʩʧʠʩʢʦʚ ʦʪʤʝʯʝʥʥʳʭ ʚʠʜʦʚ ʧʪʠʮ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʩʪʝʧʝʥʴ ʬʘʫʥʠʩʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ 

ʧʦʢʘʟʳʚʘʶʪ ʟʘʩʪʨʦʡʢʠ ʠ ʣʝʩʦʧʘʨʢʠ, ʘ ʥʘʠʤʝʥʴʰʫʶ ï ʟʘʩʪʨʦʡʢʠ ʠ 

ʚʦʜʦʸʤʳ (ʪʘʙʣ. 3).  

ʊʘʙʣʠʮʘ 3 

ʂʦɻʬʬʠʮʠʝʥʪʳ ʦʨʥʠʪʦʬʘʫʥʠʩʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʧʪʠʮ ʧʦ ʙʠʦʪʦʧʘʤ 

ɿʝʣʝʥʦʛʨʘʜʘ, ʠʥʜʝʢʩ ɾʘʢʢʘʨʘ, % 

 

 

 

 

 

ʕʢʦʣʦʛʦïʪʦʧʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʪʠʮ. ɺ ɿʝʣʝʥʦʛʨʘʜʝ 

ʧʨʝʦʙʣʘʜʘʶʪ ʜʝʥʜʨʦʬʠʣʳ (50.5 %). ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʣʠʤʥʦʬʠʣʳ (19.3 %); ʥʘʠʤʝʥʴʰʠʝ ʜʦʣʠ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʢʘʤʧʦʬʠʣʦʚ 

(27.9 %) ʠ ʩʢʣʝʨʦʬʠʣʦʚ (2.1 %) (ʨʠʩʫʥʦʢ). 

 
ʈʠʩʫʥʦʢ. ʉʦʦʪʥʦʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʧʪʠʮ, % 

ʉʭʦʜʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʨʥʠʪʦʢʦʤʧʣʝʢʩʳ 

ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʇʦʜʤʦʩʢʦʚʴʷ: ʚ ʥʠʭ ʪʘʢʞʝ 

50,5 

19,3 

2,1 

27,9 

͔͒ͤ͒ͪͦͺ͙͡· ͙ͣͤͦ͡ͺ͙͡· 

͔ͫͪͦ͟͡ͺ͙͡·  ͊ͣͨͦ͟ͺ͙͡·   

ʄʝʩʪʦʦʙʠʪʘʥʳʝ ɿʘʩʪʨʦʡʢʠ ʃʝʩʦʧʘʨʢʠ ɺʦʜʦʝʤʳ 

ɿʘʩʪʨʦʡʢʠ - 27 5 

ʃʝʩʦʧʘʨʢʠ - - 11 
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ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘ ʜʦʣʷ ʜʝʥʜʨʦʬʠʣʴʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʪʠʮ (72,5%) 

(ɾʝʣʝʟʥʦʚʘ, ʄʘʣʦʚʠʯʢʦ, 2020). 

ʉʦʦʪʥʦʰʝʥʠʝ ʬʘʫʥʦ ï ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ʧʪʠʮ. ɺ ɿʝʣʝʥʦʛʨʘʜʝ 

ʧʨʝʦʙʣʘʜʘʶʪ ʚʠʜʳ ʧʪʠʮ ʩ ʝʚʨʦʧʝʡʩʢʠʤ ʘʨʝʘʣʦʤ. ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ 

ʯʠʩʣʫ ʚʠʜʦʚ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʪʨʘʥʩʧʘʣʝʘʨʢʪʠʯʝʩʢʠʝ, ʤʝʥʴʰʝ ʜʦʣʷ ʧʪʠʮ 

ʩʠʙʠʨʩʢʠʭ, ʛʦʣʘʨʢʪʠʯʝʩʢʠʭ, ʢʠʪʘʡʩʢʠʭ, ʤʦʥʛʦʣʴʩʢʠʭ ʠ ʥʝʷʩʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʅʘʠʤʝʥʴʰʫʶ ʜʦʣʶ ʩʦʩʪʘʚʣʷʶʪ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʝ 

ʧʪʠʮʳ (ʪʘʙʣ. 4).  

ʊʘʙʣʠʮʘ 4 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʧʪʠʮ ʧʦ ʪʠʧʘʤ ʬʘʫʥʳ ʚ ʛ. ɿʝʣʝʥʦʛʨʘʜʝ 

 

ʊʠʧ ʬʘʫʥʳ ʏʠʩʣʦ ʚʠʜʦʚ ʧʪʠʮ ɼʦʣʷ, % 

ɽʚʨʦʧʝʡʩʢʠʡ 46 49.4 

ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ 3 3.2 

ʊʨʘʥʩʧʘʣʝʘʨʢʪʠʯʝʩʢʠʡ 26 27.9 

ʂʠʪʘʡʩʢʠʡ 3 3.2 

ʄʦʥʛʦʣʴʩʢʠʡ 2 2.1 

ʉʠʙʠʨʩʢʠʡ 10 10.7 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ 1 1.0 

ʅʝʷʩʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ 
2 

2.1 

ɺʩʝʛʦ 93 100 

 

ʉʭʦʜʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʫʯʝʥʦ ʜʣʷ ʦʨʥʠʪʦʢʦʤʧʣʝʢʩʦʚ 

ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʇʦʜʤʦʩʢʦʚʴʷ: ʚ ʥʠʭ ʪʘʢʞʝ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘ ʜʦʣʷ ʝʚʨʦʧʝʡʩʢʠʭ ʧʪʠʮ ʠ ʪʨʘʥʩʧʘʣʝʘʨʢʪʦʚ, ʯʪʦ 

ʪʠʧʠʯʥʦ ʜʣʷ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (ɾʝʣʝʟʥʦʚʘ, 

ɾʝʣʝʟʥʦʚ-ʏʫʢʦʪʩʢʠʡ, 2015). 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʧʪʠʮ ʧʦ ʭʘʨʘʢʪʝʨʫ ʧʨʝʙʳʚʘʥʠʷ. ʀʟ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʧʪʠʮ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ 

ɿʝʣʝʥʦʛʨʘʜʘ ʙʦʣʴʰʠʥʩʪʚʦ ʦʪʥʦʩʷʪʩʷ ʢ ʛʥʝʟʜʷʱʠʤʩʷ ʧʝʨʝʣʸʪʥʳʤ (ʪʘʙʣ. 

5).  

ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʛʥʝʟʜʷʱʠʝʩʷ ʦʩʝʜʣʳʝ ʚʠʜʳ. 

ʕʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʘʝʪʩʷ ʩ ʧʦʣʫʯʝʥʥʳʤ ʥʘ 

ʩʦʧʨʝʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʩʝʣʠʪʝʙʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʛʦ ʇʦʜʤʦʩʢʦʚʴʷ ʘʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ï 28 ʚʠʜʦʚ ï 

ʛʥʝʟʜʷʱʠʝʩʷ ʦʩʸʜʣʳʝ (54,9%), 23 ʚʠʜʘ ï ʛʥʝʟʜʷʱʠʝʩʷ ʧʝʨʝʣʸʪʥʳʝ 

(45,0%) (ɾʝʣʝʟʥʦʚʘ, ʄʘʣʦʚʠʯʢʦ, 2020). 
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ʊʘʙʣʠʮʘ 5 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʧʪʠʮ ʧʦ ʭʘʨʘʢʪʝʨʫ ʧʨʝʙʳʚʘʥʠʷ ʚ ʛ. ɿʝʣʝʥʦʛʨʘʜʝ 

 

ʍʘʨʘʢʪʝʨ ʧʨʝʙʳʚʘʥʠʷ ʏʠʩʣʦ ʚʠʜʦʚ 

ʧʪʠʮ 

ɼʦʣʷ, % 

ɻʥʝʟʜʷʱʠʝʩʷ 

ʧʝʨʝʣʸʪʥʳʝ 

48 51.6 

ɿʘʣʸʪʥʳʝ 1 1.0 

ɻʥʝʟʜʷʱʠʝʩʷ ʦʩʸʜʣʳʝ 26 27.9 

ʇʨʦʣʸʪʥʳʝ 

(ʪʨʘʥʟʠʪʥʳʝ) 

8 8.6 

ʅʝʷʩʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ 5 5.3 

ɿʠʤʥʝʝ ʧʨʝʙʳʚʘʥʠʝ 

(ʟʠʤʫʶʱʠʝ) 

5 5.3 

ɺʩʝʛʦ 93 100 

   

 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ɿʝʣʝʥʦʛʨʘʜʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

93 ʚʠʜʘ ʧʪʠʮ ʠʟ 12 ʦʪʨʷʜʦʚ ʠ 38 ʩʝʤʝʡʩʪʚ, ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʚʦʨʦʙʴʠʥʦʦʙʨʘʟʥʳʭ. ʆʩʥʦʚʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʶʪ ʛʥʝʟʜʷʱʠʝʩʷ 

ʧʝʨʝʣʸʪʥʳʝ ʚʠʜʳ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʨʘʥʩʧʘʣʝʘʨʢʪʠʯʝʩʢʦʛʦ ʠ 

ʝʚʨʦʧʝʡʩʢʦʛʦ ʪʠʧʦʚ ʬʘʫʥʳ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʚʠʜʦʚ ʧʪʠʮ ʚʢʣʶʯʝʥʳ ʚ 

ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʄʦʩʢʚʳ. ɺ ɿʝʣʝʥʦʛʨʘʜʝ ʜʦʤʠʥʠʨʫʶʪ ʜʝʥʜʨʦʬʠʣʴʥʳʝ 

ʚʠʜʳ ʧʪʠʮ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʦʟʝʣʝʥʸʥʥʦʩʪʠ ʛʦʨʦʜʘ. 

ɺʳʩʦʢʦʝ ʤʝʞʩʝʟʦʥʥʦʝ ʬʘʫʥʠʩʪʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ ʦʨʥʠʪʦʢʦʤʧʣʝʢʩʦʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ, ʢʨʦʤʝ ʟʠʤʥʝʛʦ (ʟʘ ʩʯʸʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʦʙʝʜʥʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʚ ʵʪʦʪ ʩʝʟʦʥ). ʆʨʥʠʪʦʢʦʤʧʣʝʢʩʳ 

ʟʘʩʪʨʦʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʣʝʩʦʧʘʨʢʘʤʠ; 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʟʘʩʪʨʦʡʢʘ ʠ ʚʦʜʦʸʤʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʘʠʤʝʥʴʰʠʝ 

ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʭʦʜʩʪʚʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨ  r
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ʇʈʀʄɽʅɽʅʀɽ ʃʀʏʀʅʆʂ HERMETIA  ILLUCENS (INSECTA, 

DIPTERA , STRATIOMYIDAE ) ɺ ʂʆʈʄʃɽʅʀʀ PLEURODELES 

WALTL (AMPHIBIA , CAUDATA , SALAMANDRIDAE )*  

 

ɸ.ɸ. ʂʠʜʦʚ, ɼ.ɺ. ɻʨʠʥʴʯʝʥʢʦ, ʗ.ɸ. ɺʦʨʦʥʦʚ, ɸ.ɺ. ɾʝʚʥʝʨʦʚ, 

ʄ.ɸ. ʇʯʝʣʢʠʥʘ, ɸ.ʉ. ʃʫʮʝʥʢʦ, ɽ.ɸ. ʂʠʜʦʚʘ 
ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ï ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. 

ʊʠʤʠʨʷʟʝʚʘ, ʄʦʩʢʚʘ 

 

ʃʠʯʠʥʢʠ ʯʝʨʥʦʡ ʣʴʚʠʥʢʠ (Hermetia illucens) ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʢʦʨʤʣʝʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʇʝʨʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʚ ʟʦʦʢʫʣʴʪʫʨʝ ʟʝʤʥʦʚʦʜʥʳʭ. ɺ 

ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʯʝʨʥʦʡ 

ʣʴʚʠʥʢʠ ʚ ʚʳʨʘʱʠʚʘʥʠʠ ʤʦʣʦʜʠ ʠʩʧʘʥʩʢʦʛʦ ʨʝʙʨʠʩʪʦʛʦ ʪʨʠʪʦʥʘ 

(Pleurodeles waltl). ʀʟʤʝʣʴʯʝʥʥʫʶ ʤʘʩʩʫ ʣʠʯʠʥʦʢ H. illucens ʜʦʙʘʚʣʷʣʠ 

ʚ ʩʤʝʩʠ ʥʘ ʦʩʥʦʚʝ ʤʦʪʳʣʷ (Chironomidae) ʠ ʟʘʣʠʚʘʣʠ ʨʘʩʪʚʦʨʦʤ 

ʞʝʣʘʪʠʥʘ. ʇʨʠʤʝʥʷʣʠ ʪʨʠ ʚʘʨʠʘʥʪʘ ʨʘʮʠʦʥʦʚ: 100% ʤʦʪʳʣʴ 

(ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ); 50% ʠʟʤʝʣʴʯʝʥʥʳʭ ʣʠʯʠʥʦʢ ʯʝʨʥʦʡ ʣʴʚʠʥʢʠ ʠ 

50% ʤʦʪʳʣʷ (ʧʝʨʚʘʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ); 25% ʣʠʯʠʥʦʢ ʯʝʨʥʦʡ ʣʴʚʠʥʢʠ ʠ 

75% ʤʦʪʳʣʷ (ʚʪʦʨʘʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ). P. waltl ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ 

ʤʝʪʘʤʦʨʬʦʟʘ ʧʦ 5 ʵʢʟʝʤʧʣʷʨʦʚ ʚʳʨʘʱʠʚʘʣʠ ʚ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʳʭ 

ʢʦʥʪʝʡʥʝʨʘʭ ʨʘʟʤʝʨʦʤ 39Ĭ29Ĭ14 ʩʤ ʠ ʥʘʧʦʣʥʝʥʥʳʭ 17 ʣ ʚʦʜʳ. ʂʘʞʜʫ  ʁ

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ  ʁʛʨʫʧʧʫ ʚʳʨʘʱʠʚʘʣʠ ʚ ʪʨʝʭ ʧʦʚʪʦʨʥʦʩʪʷʭ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʩʝʛʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʙʳʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ 9 ʢʦʥʪʝʡʥʝʨʦʚ ʠ 45 

ʪʨʠʪʦʥʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʜʦʙʘʚʣʝʥʠʝ ʚ ʨʘʮʠʦʥ ʪʨʠʪʦʥʦʚ ʜʦ 25% ʣʠʯʠʥʦʢ ʯʝʨʥʦʡ ʣʴʚʠʥʢʠ 

ʫʣʫʯʰʘʝʪ ʨʦʩʪ ʠ ʩʥʠʞʘʝʪ ʩʪʦʠʤʦʩʪʴ ʢʦʨʤʣʝʥʠʷ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ 

ʚʳʩʦʢʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʧʘʥʩʢʠʡ ʨʝʙʨʠʩʪʳʡ ʪʨʠʪʦʥ, ʯʝʨʥʘʷ ʣʴʚʠʥʢʘ, 

ʟʦʦʢʫʣʴʪʫʨʘ.  

 

ɺʚʝʜʝʥʠʝ. ʈʘʟʨʘʙʦʪʢʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʧʦʣʥʦʮʝʥʥʳʭ ʠ ʜʝʰʝʚʳʭ 

ʨʘʮʠʦʥʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʪʦʢʦʣʦʚ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʘʤʬʠʙʠʡ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ 

(ɼʨʦʟʜʦʚʘ ʠ ʜʨ., 2015; ʄʘʪʫʰʢʠʥʘ ʠ ʜʨ., 2020; ʊʨʫʭʘʯʝʚ ʠ ʜʨ., 2022). 

ʍʚʦʩʪʘʪʳʝ ʟʝʤʥʦʚʦʜʥʳʝ (Caudata) ï ʦʜʥʠ ʠʟ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʦʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

                                                 

 
*  ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʟʘ ʩʯʸʪ ʩʨʝʜʩʪʚ ʇʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʈɻɸʋ ï ʄʉʍɸ ʠʤʝʥʠ 

ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʣʠʜʝʨʩʪʚʘ 
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ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ (ʄʘʨʛʦʣʠʩ, ʄʘʥʪʝʡʬʝʣʴ, 1978; ʋʪʝʰʝʚ ʠ 

ʜʨ., 2013; ʂʠʜʦʚ ʠ ʜʨ., 2017). ʀʩʧʘʥʩʢʠʡ ʨʝʙʨʠʩʪʳʡ ʪʨʠʪʦʥ (Pleurodeles 

waltl Michahelles, 1830) ʢʫʣʴʪʠʚʠʨʫʝʪʩʷ, ʥʘʯʠʥʘʷ ʩ ʥʘʯʘʣʘ XX ʚ., 

ʦʜʥʘʢʦ ʤʘʩʩʦʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʚʠʜʘ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʧʦ ʚʩʝʤʫ 

ʤʠʨʫ ʥʘʯʘʣʦʩʴ ʩ 1950-ʭ ʛʛ. (ɺʦʨʦʥʮʦʚʘ ʠ ʜʨ., 1952). ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʚʳʩʦʢʦʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ, ʩʢʦʨʦʩʪʴʶ ʵʤʙʨʠʦʛʝʥʝʟʘ, ʙʳʩʪʨʳʤ ʨʦʩʪʦʤ ʠ 

ʨʘʥʥʠʤ ʜʦʩʪʠʞʝʥʠʝʤ ʧʦʣʦʚʦʡ ʟʨʝʣʦʩʪʠ, ʣʝʛʢʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ 

ʧʦʣʠʧʣʦʠʜʦʚ ʠ ʠʥʚʝʨʩʠʠ ʧʦʣʘ (ɺʘʩʝʮʢʠʡ, 1975). P. waltl, ʥʘʯʠʥʘʷ ʩ 

1985 ʛ, ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʰʝʩʪʠ ʢʦʩʤʠʯʝʩʢʠʭ ʤʠʩʩʠʷʭ (Dournon et al., 

2001; Grigoryan et al., 2002). ʊʨʠʪʦʥʳ ʩʧʦʩʦʙʥʳ ʚʩʶ ʞʠʟʥʴ ʦʙʠʪʘʪʴ ʚ 

ʚʦʜʝ ʙʝʟ ʚʳʭʦʜʘ ʥʘ ʩʫʰʫ, ʫʩʪʦʡʯʠʚʳ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʪʨʘʚʤʘʤ. 

ɹʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʩʪʦʷʥʥʦʚʦʜʥʳʭ ʘʤʬʠʙʠʡ (ʚʢʣʶʯʘʷ 

P. waltl) ʥʘʭʦʜʷʪ ʩʚʦʶ ʜʦʙʳʯʫ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʟʘʧʘʭʫ, ʦʥʠ ʤʦʛʫʪ 

ʫʩʧʝʰʥʦ ʧʦʪʨʝʙʣʷʪʴ ʥʝʧʦʜʚʠʞʥʳʝ ʢʦʨʤʘ. ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʦʣʥʦʨʘʮʠʦʥʥʳʭ ʩʤʝʩʝʡ ʜʣʷ 

ʢʦʨʤʣʝʥʠʷ ʭʚʦʩʪʘʪʳʭ ʟʝʤʥʦʚʦʜʥʳʭ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʧʫʣʷʮʠʷʭ. 

ɺ ʙʦʣʝʝ ʨʘʥʥʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʦʙʲʝʢʪʦʤ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʨʘʮʠʦʥ ʘʤʬʠʙʠʡ ʷʚʣʷʝʪʩʷ 

ʯʝʨʥʘʷ ʣʴʚʠʥʢʘ (Hermetia illucens (Linnaeus, 1758)) (ʂʠʜʦʚ ʠ ʜʨ., 2024). 

ʇʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʥʘ ʷʚʣʷʝʪʩʷ 

ʜʝʰʝʚʳʤ ʠʩʪʦʯʥʠʢʦʤ ʙʠʦʤʘʩʩʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʪʝʠʥʘ ʠ 

ʞʠʨʘ (ɹʘʰʘʨʦʚ ʠ ʜʨ., 2022), ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʝʝ ʰʠʨʦʢʦʤʫ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚ ʢʦʨʤʣʝʥʠʠ ʞʠʚʦʪʥʳʭ (ʃʠʤʘʥ ʠ ʜʨ., 2021; ʄʝʜʚʝʜʝʚ 

ʠ ʜʨ., 2023; ʇʘʧʘʝʚ ʠ ʜʨ., 2023). 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʢʣʶʯʝʥʠʷ ʣʠʯʠʥʦʢ ʯʝʨʥʦʡ ʣʴʚʠʥʢʠ ʚ ʨʘʮʠʦʥ 

ʠʩʧʘʥʩʢʦʛʦ ʨʝʙʨʠʩʪʦʛʦ ʪʨʠʪʦʥʘ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʩʦʟʜʘʥʥʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ. 

ʄʝʪʦʜʠʢʘ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠ ʚ 2022ï2023 ʛʛ. ʥʘ ʙʘʟʝ 

ʢʘʬʝʜʨʳ ʟʦʦʣʦʛʠʠ ʈɻɸʋïʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ (ʄʦʩʢʚʘ). 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʦʣʦʜʴ, ʧʦʣʫʯʝʥʥʫʶ ʦʪ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʦʜʥʦʡ ʧʘʨʳ ʪʨʠʪʦʥʦʚ. ʋʩʣʦʚʠʷ ʧʦʣʫʯʝʥʠʷ 

ʠ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʪʦʤʩʪʚʘ ʜʦ ʤʝʪʘʤʦʨʬʦʟʘ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʥʦʛʦʢʨʘʪʥʦ 

ʦʪʨʘʙʦʪʘʥʥʦʡ ʩʭʝʤʝ (ʂʠʜʦʚ ʠ ʜʨ., 2017; ʂʠʜʦʚ, ʅʝʤʳʢʦ, 2018). ʇʦʩʣʝ 

ʧʨʦʭʦʞʜʝʥʠʷ ʤʦʣʦʜʳʤʠ ʪʨʠʪʦʨʥʘʤʠ 56 ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʧʦ ɻʣʝʡʟʥʝʨʫ 

(Glaesner, 1925), ʠʭ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʜʝʣʠʣʠ ʥʘ ʛʨʫʧʧʳ ʧʦ 5 ʦʩʦʙʝʡ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʚʟʚʝʰʠʚʘʣʠ, ʘ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʨʘʩʩʘʞʠʚʘʣʠ ʚ 

ʥʘʧʦʣʥʝʥʥʳʝ ʚʦʜʦʡ ʢʦʥʪʝʡʥʝʨʳ ʨʘʟʤʝʨʦʤ 39Ĭ29Ĭ14 ʩʤ ʩ ʧʦʣʝʟʥʳʤ 

ʦʙʲʝʤʦʤ 17 ʣ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʘʨʴʠʨʦʚʘʣʘ ʚ 

ʧʨʝʜʝʣʘʭ 16ï25 . ʀʩʪʦʯʥʠʢʦʤ ʩʚʝʪʘ ʚ ʪʝʯʝʥʠʝ 8 ʯ ʚ ʩʫʪʢʠ ʩʣʫʞʠʣʠ 

ʣʶʤʠʥʠʩʮʝʥʪʥʳʝ ʣʘʤʧʳ. 

ʊʨʠʪʦʥʦʚ ʢʦʨʤʠʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʛʦʪʦʚʣʝʥʥʳʤʠ ʚʣʘʞʥʳʤʠ 

ʩʤʝʩʷʤʠ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ. ʈʘʟʤʦʨʦʞʝʥʥʳʭ ʣʠʯʠʥʦʢ ʯʝʨʥʦʡ ʣʴʚʠʥʢʠ ʠ 
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ʤʦʪʳʣm (ʣʠʯʠʥʢʠ ʢʦʤʘʨʦʚ-ʟʚʦʥʮʦʚ ʠʟ ʩʝʤʝʡʩʪʚʘ Chironomidae 

Newman, 1834) ʠʟʤʝʣʴʯʘʣʠ ʠ ʟʘʣʠʚʘʣʠ ʪʝʧʣʳʤ ʨʘʩʪʚʦʨʦʤ ʞʝʣʘʪʠʥʘ ʚ 

ʧʨʦʧʦʨʮʠʠ ʧʦ ʦʙʲʝʤʫ 3 ʢ 1. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʠ 

ʚʘʨʠʘʥʪʘ ʞʝʣʘʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʢʦʨʤʦʚʦʡ ʩʤʝʩʠ: ʤʦʪʳʣʴ (ʢʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ, ʪʘʢ ʢʘʢ ʤʦʪʳʣʴ ʷʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʭʚʦʩʪʘʪʳʭ ʟʝʤʥʦʚʦʜʥʳʭ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʦʡ ʩʨʝʜʝ 

ʦʙʠʪʘʥʠʷ (ʂʠʜʦʚ ʠ ʜʨ., 2017ʙ; ʂʠʜʦʚ, ʅʝʤʳʢʦ, 2018)); ʣʠʯʠʥʢʠ ʯʝʨʥʦʡ 

ʣʴʚʠʥʢʠ ʠ ʤʦʪʳʣʴ ʚ ʨʘʚʥʳʭ ʧʨʦʧʦʨʮʠʷʭ (ʧʝʨʚʘʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ); 75% 

ʤʦʪʳʣʷ ʠ 25% ʣʴʚʠʥʢʠ (ʚʪʦʨʘʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ). 

ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ 

ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ ʋʯʝʙʥʦ-

ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʈɻɸʋ ï ʄʉʍɸ ʠʤʝʥʠ 

ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ ï çʉʝʨʚʠʩʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ 

ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡè. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʷʝʤʳʝ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʦʨʤʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʙʣʠʟʢʠʤ ʤʝʞʜʫ ʩʦʙʦʡ 

ʩʦʜʝʨʞʘʥʠʝʤ ʙʦʣʴʰʠʥʩʪʚʘ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʚʝʱʝʩʪʚ, ʦʜʥʘʢʦ ʟʥʘʯʠʤʦ 

ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʫʨʦʚʥʶ ʩʳʨʦʛʦ ʞʠʨʘ (ʪʘʙʣ. 1). 
ʊʘʙʣʠʮʘ 1 

ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ, 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ɻʨʫʧʧʘ 

ʉʦʜʝʨʞʘʥʠʝ ʚʝʱʝʩʪʚ 

ʩʫʭʦʝ 

ʚʝʱʝʩʪʚ

ʦ, % 

ʩʳʨʦʡ 

ʧʨʦʪʝʠʥ, % 

ʦʪ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ 

ʩʳʨʦʡ 

ʞʠʨ, % ʦʪ 

ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ 

ʟʦʣʘ, % ʦʪ 

ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ 

ʂʦʥʪʨʦʣʴʥʘʷ (ʤʦʪʳʣʴ + ʨʘʩʪʚʦʨ 

ʞʝʣʘʪʠʥʘ) 
19,36 71,93 3,33 1,89 

ʇʝʨʚʘʷ ʦʧʳʪʥʘʷ 

(50% ʤʦʪʳʣʴ + 50% ʣʴʚʠʥʢʘ + 

ʨʘʩʪʚʦʨ ʞʝʣʘʪʠʥʘ) 

21,64  63,13 13,30 1,35 

ɺʪʦʨʘʷ ʦʧʳʪʥʘʷ 

(75% ʤʦʪʳʣʴ + 25% ʣʴʚʠʥʢʘ+ 

ʨʘʩʪʚʦʨ ʞʝʣʘʪʠʥʘ) 

19,66 60,30 6,07 1,74  

 

ɺʳʨʘʱʠʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ (365 ʩʫʪʦʢ). ʂʘʞʜʫʶ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʛʨʫʧʧʫ ʧʦʚʪʦʨʷʣʠ ʪʨʝʭʢʨʘʪʥʦ, ʪʦ ʝʩʪʴ ʚʩʝʛʦ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ 9 ʢʦʥʪʝʡʥʝʨʦʚ ʠ 45 ʪʨʠʪʦʥʦʚ. 

ʂʦʨʤʣʝʥʠʝ ʪʨʠʪʦʥʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʯʝʨʝʟ ʜʝʥʴ, ʚʟʚʝʰʠʚʘʣʠ ʞʠʚʦʪʥʳʭ 

ʚ ʥʘʯʘʣʝ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ. ɸʥʘʣʠʟʠʨʫʝʤʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʳʣʠ 

ʚʳʞʠʚʘʝʤʦʩʪʴ, ʧʨʠʨʦʩʪ ʤʘʩʩʳ ʠ ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ.  

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ 

Microsoft Excel 2016. ʈʘʩʩʯʠʪʳʚʘʣʠ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʠ 

ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (M Ñ SD).  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʏʝʨʝʟ ʛʦʜ ʚʳʨʘʱʠʚʘʥʠʷ 

ʥʘʠʙʦʣʴʰʘʷ ʙʠʦʤʘʩʩʘ ʞʠʚʦʪʥʳʭ ʙʳʣʘ ʚ ʛʨʫʧʧʝ, ʧʦʣʫʯʘʚʰʝʡ ʩʤʝʩʴ ʩ 
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ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʣʠʯʠʥʦʢ ʯʝʨʥʦʡ ʣʴʚʠʥʢʠ. ɸʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ 

ʤʘʩʩʳ ʪʨʠʪʦʥʦʚ ʚ ʢʦʥʪʝʡʥʝʨʝ ʚʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʚ ʩʨʝʜʥʝʤ ʙʳʣ 

ʚʳʰʝ ʥʘ 49%, ʯʝʤ ʚ ʛʨʫʧʧʝ, ʧʠʪʘʚʰʝʡʩʷ ʢʦʨʤʦʩʤʝʩʴʶ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʣʠʯʠʥʦʢ ʯʝʨʥʦʡ ʣʴʚʠʥʢʠ (ʧʝʨʚʘʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ), ʠ ʥʘ 

19% ʚʳʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ, ʧʦʝʜʘʚʰʡ ʢʦʨʤ ʠʟ ʤʦʪʳʣʷ (ʪʘʙʣ. 2). ʉʨʝʜʥʷʷ 

ʤʘʩʩʘ ʦʜʥʦʛʦ ʪʨʠʪʦʥʘ ʠʟ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʘ ʚʳʰʝ ʵʪʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 19%. 

 
ʊʘʙʣʠʮʘ 2 

ʇʨʠʨʦʩʪ ʤʘʩʩʳ Pleurodeles waltl ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ 

(ʩʨʝʜʥʝʝ ʧʦ ʪʨʝʤ ʧʦʚʪʦʨʥʦʩʪʷʤ) 

ɻʨʫʧʧʘ 

ʄʘʩʩʘ, ʛ ʇʨʠʨʦʩʪ ʤʘʩʩʳ 

ʚ ʥʘʯʘʣʝ ʚʳʨʘʱʠʚʘʥʠʷ 
ʯʝʨʝʟ ʛʦʜ 

ʚʳʨʘʱʠʚʘʥʠʷ 
ʘʙʩʦʣʶʪʥʳʡ, ʛ ʦʪʥʦʩʠʪʝʣʴʥʳʡ, % 

1 ʞʠʚʦʪʥʦʝ 
ʚʩʝ 

ʞʠʚʦʪʥʳʝ 

1 

ʞʠʚʦʪʥʦʝ 

ʚʩʝ 

ʞʠʚʦʪʥʳʝ 

1 

ʞʠʚʦʪʥʦʝ 

ʚʩʝ 

ʞʠʚʦʪʥʳʝ 

1 

ʞʠʚʦʪʥʦʝ 

ʚʩʝ 

ʞʠʚʦʪʥʳʝ 

ʂʦʥʪʨʦʣʴ

ʥʘʷ 
2,02 Ñ 0,28 

10,10 Ñ 

1,61 

12,99 Ñ 

2,09 

60,60 Ñ 

2,66 

10,10 Ñ 

3,94 

50,50 Ñ 

2,86 

611,15 Ñ 

180,22 

609,52 Ñ 

91,24 

ʇʝʨʚʘʷ 

ʦʧʳʪʥʘʷ 
1,96 Ñ 0,27 9,82 Ñ 1,53 8,25 Ñ 3,11 

41,27 Ñ 

5,32 
6,29 Ñ 2,99 

31,45 Ñ 

4,06 

417,57 Ñ 

145,74 

422,08 Ñ 

31,50 

ɺʪʦʨʘʷ 

ʦʧʳʪʥʘʷ 
2,02 Ñ 0,32 

10,12 Ñ 

1,72 

14,43 Ñ 

1,71 

72,15 Ñ 

1,88 

12,41 Ñ 

1,59 

62,03 Ñ 

1,05 

723,84 Ñ 

107,03 

725,30 Ñ 

106,86 

 

ʊʨʠʪʦʥʳ ʚʦ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʚʳʩʦʢʦʡ ʚʳʞʠʚʘʝʤʦʩʪʴʶ (ʪʘʙʣ. 3). ʕʣʠʤʠʥʘʮʠʷ ʦʜʥʦʛʦ ʞʠʚʦʪʥʦʛʦ 

ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʦʣʴʢʦ ʚ ʦʜʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩʦ ʩʣʫʯʘʡʥʳʤʠ, ʥʝ ʩʚʷʟʘʥʥʳʤʠ ʩ 

ʢʘʯʝʩʪʚʦʤ ʨʘʮʠʦʥʘ, ʧʨʠʯʠʥʘʤʠ.  

ʉʘʤʳʤʠ ʥʠʟʢʠʤʠ ʟʘʪʨʘʪʘʤʠ ʢʦʨʤʦʚ ʥʘ ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʚ ʢʦʥʪʝʡʥʝʨʝ ʠ 

ʥʘ ʦʜʥʦ ʞʠʚʦʪʥʦʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʧʝʨʚʘʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ. ɺʝʨʦʷʪʥʦ, ʵʪʦ 

ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʣʦʭʦʡ ʧʦʝʜʘʝʤʦʩʪʴʶ ʢʦʨʤʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʣʠʯʠʥʦʢ ʯʝʨʥʦʡ ʣʴʚʠʥʢʠ. ʇʨʠ ʵʪʦʤ ʩʘʤʳʡ ʥʠʟʢʠʡ ʢʦʨʤʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ 

(ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ ʥʘ ʝʜʠʥʠʮʫ ʧʨʠʨʦʩʪʘ) ʙʳʣ ʚʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ: ʥʠʞʝ, 

ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ, ʥʘ 37%, ʠ ʯʝʤ ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï ʥʘ 72%. 

 

ʊʘʙʣʠʮʘ 3 

ɺʳʞʠʚʘʝʤʦʩʪʴ ʠ ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ Pleurodeles waltl  

(ʩʨʝʜʥʝʝ ʧʦ ʪʨʝʤ ʧʦʚʪʦʨʥʦʩʪʷʤ) 

 

ɻʨʫʧʧʘ 
ɺʳʞʠʚʘʝʤʦʩʪʴ, 

% 

ɿʘʪʨʘʪʳ ʢʦʨʤʦʚ ʟʘ ʧʝʨʠʦʜ 

ʚʳʨʘʱʠʚʘʥʠʷ, ʛ ʂʦʨʤʦʚʦʡ 

ʢʦʵʬʬʠʮʠʝʥʪ 
ʥʘ 1 ʞʠʚʦʪʥʦʝ ʥʘ ʚʩʝʭ ʞʠʚʦʪʥʳʭ 

ʂʦʥʪʨʦʣʴʥʘʷ 93,33 Ñ 11,55 174,25 Ñ 11,49 837,97 Ñ 1,29 16,63 Ñ 0,94 

ʇʝʨʚʘʷ 

ʦʧʳʪʥʘʷ 
100,0 Ñ 0,0 129,55 Ñ 0,07 647,77 Ñ 0,33 20,84 Ñ 2,90 

ɺʪʦʨʘʷ 

ʦʧʳʪʥʘʷ 
100,0 Ñ 0,0 150,29 Ñ 0,36 751,44 Ñ 1,78 12,12 Ñ 0,20 
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ɺʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʠʯʠʥʦʢ ʯʝʨʥʦʡ 

ʣʴʚʠʥʢʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ ʜʝʥʝʞʥʳʭ ʟʘʪʨʘʪ ʥʘ ʢʦʨʤʣʝʥʠʝ 

(ʪʘʙʣ. 4). ʊʘʢ, ʥʘ ʝʜʠʥʠʮʫ ʧʨʠʨʦʩʪʘ ʤʘʩʩʳ ʪʨʠʪʦʥʦʚ ʚʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʟʘʪʨʘʪʳ ʙʳʣʠ ʥʠʞʝ, ʯʝʤ ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʥʘ 31%, ʠ 

ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ï ʥʘ 68%.  
ʊʘʙʣʠʮʘ 4 

ɼʝʥʝʞʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʢʦʨʤʣʝʥʠʝ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʛʨʝʙʝʥʯʘʪʦʛʦ ʪʨʠʪʦʥʘ 

ɻʨʫʧʧʘ 

ɼʝʥʝʞʥʳʝ ʟʘʪʨʘʪʳ ʥʘ 

ʢʦʨʤʦʚʫʶ ʩʤʝʩʴ ʟʘ ʧʝʨʠʦʜ 

ʚʳʨʘʱʠʚʘʥʠʷ, ʨʫʙ. 

ɼʝʥʝʞʥʳʝ ʟʘʪʨʘʪʳ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʧʨʠʨʦʩʪʘ 100 ʛ 

ʞʠʚʦʪʥʳʭ, ʨʫʙ. 

ʂʦʥʪʨʦʣʴʥʘʷ (ʤʦʪʳʣʴ + 

ʨʘʩʪʚʦʨ ʞʝʣʘʪʠʥʘ) 
2168,26 1431,10 

ʇʝʨʚʘʷ ʦʧʳʪʥʘʷ 

(50% ʤʦʪʳʣʴ + 50% 

ʣʴʚʠʥʢʘ + ʨʘʩʪʚʦʨ 

ʞʝʣʘʪʠʥʘ) 

1056,67 1119,83 

ɺʪʦʨʘʷ ʦʧʳʪʥʘʷ 

(75% ʤʦʪʳʣʴ + 25% 

ʣʴʚʠʥʢʘ+ ʨʘʩʪʚʦʨ 

ʞʝʣʘʪʠʥʘ) 

1585,06 851,73 

 

ɺ ʮʝʣʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʳ ʚʦ 

ʤʥʦʛʦʤ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʤʘʪʝʨʠʘʣʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʨʘʥʝʝ ʥʘ ʜʨʫʛʦʤ 

ʚʠʜʝ ï ʛʨʝʙʝʥʯʘʪʦʤ ʪʨʠʪʦʥʝ (Triturus cristatus (Laurenti, 1768)) (ʂʠʜʦʚ ʠ 

ʜʨ., 2024). ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʳ ʥʘʙʣʶʜʘʝʤ 

ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʢʦʨʤʦʚ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ ʥʘ ʨʦʩʪ ʠ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʭʚʦʩʪʘʪʳʭ ʘʤʬʠʙʠʡ, ʯʪʦ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʠ ʨʘʥʝʝ (ʂʠʜʦʚ 

ʠ ʜʨ., 2017ʘ; ɼʨʦʟʜʦʚʘ, 2020). ɺʝʨʦʷʪʥʦ, ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ 

ʞʝʩʪʢʠʭ ʧʦʢʨʦʚʦʚ, ʣʠʯʠʥʢʠ ʯʝʨʥʦʡ ʣʴʚʠʥʢʠ ʧʣʦʭʦ ʧʦʝʜʘʶʪʩʷ, ʢʘʢ ʚ 

ʥʘʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʪʘʢ ʠ ʠʟʤʝʣʴʯʝʥʥʳʤʠ. ʆʜʥʘʢʦ, ʚʢʣʶʯʝʥʠʝ 

ʣʠʯʠʥʦʢ ʵʪʦʛʦ ʚʠʜʘ ʥʘʩʝʢʦʤʳʭ ʚ ʢʦʨʤʦʚʳʝ ʩʤʝʩʠ ʜʦ 25% ʧʦ ʤʘʩʩʝ 

ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʧʨʠʨʦʩʪʳ ʠ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʢʦʨʤʣʝʥʠʝ, 

ʚʝʨʦʷʪʥʦ ï ʠʟ-ʟʘ ʧʦʚʳʰʝʥʠʷ ʦʙʱʝʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʠʪʘʪʝʣʴʥʦʩʪʠ 

ʨʘʮʠʦʥʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʠʩʧʘʥʩʢʦʛʦ ʨʝʙʨʠʩʪʦʛʦ ʪʨʠʪʦʥʘ 

ʠʟʤʝʣʴʯʝʥʥʳʭ ʣʠʯʠʥʦʢ ʯʝʨʥʦʡ ʣʴʚʠʥʢʠ ʜʦ 25% ʦʪ ʤʘʩʩʳ ʢʦʨʤʦʩʤʝʩʠ 

ʫʣʫʯʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʠ ʧʦʚʳʰʘʝʪ ʦʢʫʧʘʝʤʦʩʪʴ ʢʦʨʤʦʚ ʧʨʠ 

ʩʦʭʨʘʥʝʥʠʠ ʚʳʩʦʢʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ. ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʙʠʦʤʘʩʩʳ ʯʝʨʥʦʡ ʣʴʚʠʥʢʠ ʜʦ 50% ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ 

ʪʝʤʧʦʚ ʨʦʩʪʘ ʠ ʧʝʨʝʨʘʩʭʦʜʫ ʢʦʨʤʦʚ.  
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APPLICATION OF HERMETIA ILLUCENS  (INSECTA, DIPTERA, 

STRATIOMYIDAE) LARVA E IN FEEDING PLEURODELES 

WALTL (AMPHIBIA, CAU DATA, SALAMANDRIDAE)  

 

A.A. Kidov, D.V. Grinchenko, Y.A. Voronov, A.V. Zhevnerov, 

M.A. Pchelkina, A.S. Lutsenko, A.A. Kidova 
Russian State Agrarian University ï Moscow Timiryazev Agricultural Academy, 

Moscow 

 
Black soldier fly  (Hermetia illucens) larvae are widely used in feeding 

agricultural animals. Initial findings have now been extended to amphibian 

zooculture. This study presents the results of utilizing H. illucens larvae in 

rearing juvenile Iberian ribbed newts (Pleurodeles waltl). Finely ground H. 

illucens larvae were mixed with bloodworms (Chironomidae) and embedded 

in a gelatin solution. Three dietary regimens were applied: 100% 

bloodworms (control group); 50% ground black soldier fly  larvae + 50% 

bloodworms (first experimental group); and 25% black soldier fly  larvae + 

75% bloodworms (second experimental group). Post-metamorphic P. waltl 

were reared in polypropylene containers (39Ĭ29Ĭ14 cm; 17 L water volume) 

at a density of 5 individuals per container. Each experimental group was 

replicated three times, resulting in a total of 9 containers and 45 newts. The 

results demonstrate that supplementing newt diets with up to 25% black 

soldier fly  larvae enhances growth rates and reduces feeding costs while 

maintaining high survival rates. 

Keywords: Iberian ribbed newt, black soldier fly, zooculture. 
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ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ, 127434, ʛ. ʄʦʩʢʚʘ, ʫʣ. ʊʠʤʠʨʷʟʝʚʩʢʘʷ, 49, e-mail: 

a.zhevnerov@rgau-msha.ru. 

ʇʏɽʃʂʀʅɸ ʄʘʨʠʷ ɸʣʝʢʩʝʝʚʥʘ ï ʩʪʫʜʝʥʪ ʠʥʩʪʠʪʫʪʘ ʟʦʦʪʝʭʥʠʠ 

ʠ ʙʠʦʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ï 

ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ, 127434, ʛ. ʄʦʩʢʚʘ, ʫʣ. ʊʠʤʠʨʷʟʝʚʩʢʘʷ, 

49, e-mail: mashenka.pchelka@mail.ru. 

ʃʋʎɽʅʂʆ ɸʣʝʢʩʘʥʜʨʘ ʉʝʨʛʝʝʚʥʘ ï ʩʪʫʜʝʥʪ ʠʥʩʪʠʪʫʪʘ 

ʟʦʦʪʝʭʥʠʠ ʠ ʙʠʦʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ï ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ, 127434, ʛ. ʄʦʩʢʚʘ, ʫʣ. 

ʊʠʤʠʨʷʟʝʚʩʢʘʷ, 49, e-mail: aleksandralucenko35647@gmail.com. 

ʂʀɼʆɺɸ ɽʣʝʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʠʥʞʝʥʝʨ ʢʘʬʝʜʨ r ʟʦʦʣʦʛʠʠ ʠʥʩʪʠʪʫʪʘ ʟʦʦʪʝʭʥʠʠ ʠ ʙʠʦʣʦʛʠʠ 

ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ï ʄʉʍɸ ʠʤʝʥʠ 

ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ, 127434, ʛ. ʄʦʩʢʚʘ, ʫʣ. ʊʠʤʠʨʷʟʝʚʩʢʘʷ, 49, e-mail: 

kidova_ea@rgau-msha.ru. 

 

 

ʂʠʜʦʚ ɸ.ɸ. ʇʨʠʤʝʥʝʥʠʝ ʣʠʯʠʥʦʢ Hermetia illucens (Insecta, Diptera, Stratiomyidae) ʚ 

ʢʦʨʤʣʝʥʠʠ Pleurodeles waltl (Amphibia, Caudata, Salamandridae) / ɸ.ɸ. ʂʠʜʦʚ, ɼ.ɺ. 

ɻʨʠʥʴʯʝʥʢʦ, ʗ.ɸ. ɺʦʨʦʥʦʚ, ɸ.ɺ. ɾʝʚʥʝʨʦʚ, ʄ.ɸ. ʇʯʝʣʢʠʥʘ, ɸ.ʉ. ʃʫʮʝʥʢʦ, ɽ.ɸ. 
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ɺʃʀʗʅʀɽ ɺʀʊɸʄʀʅʅʓʍ ɼʆɹɸɺʆʂ ʅɸ ʃʀʏʀʅʆʂ 

ʆɹʓʂʅʆɺɽʅʅʆʁ ɾɸɹʓ, BUFO BUFO LINNAEUS, 1758 

ɺ ʃɸɹʆʈɸʊʆʈʅʓʍ ʋʉʃʆɺʀʗʍ 

 

ʅ.ʄ. ʄʝʜʦʚʠʢʦʚ ʀ.ɺ. ɸʬʨʠʥʘ, ʀ.ʉ. ʍʤʝʣʝʚʘʷ, ʂ.ɸ. ɸʬʨʠʥ  
ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ï 

ʄʦʩʢʦʚʩʢʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ, ʄʦʩʢʚʘ 

 
ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʚʠʪʘʤʠʥʥʳʭ 

ʜʦʙʘʚʦʢ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʤʦʣʦʜʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʞʘʙʳ. ʄʘʪʝʨʠʘʣʦʤ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʦ ʧʦʪʦʤʩʪʚʦ ʦʪ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ 

ʧʘʨʳ ʦʙʳʢʥʦʚʝʥʥʳʭ ʞʘʙ, ʦʪʣʦʚʣʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ 

ʦʢʨʫʛʘ ʂʦʨʦʣʸʚ (ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʦʩʩʠʷ) ʚ ʤʘʝ 2024 ʛʦʜʘ. 

ʆʮʝʥʠʚʘʣʠ ʨʘʟʤʝʨʳ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʣʠʯʠʥʦʢ. 

ʄʦʣʦʜʴ ʚʳʨʘʱʠʚʘʣʘʩʴ ʚ ʪʨʝʭ ʚʘʨʠʘʥʪʘʭ: ʚʠʪʘʤʠʥʥʳʝ ʜʦʙʘʚʢʠ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 0,007 ʤʣ/ʣ, 0,05 ʤʣ/ʣ ʠ ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʦʢʘʟʳʚʘʣʘ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʠʯʠʥʦʯʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠ ʨʘʟʤʝʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʜʠ. ʅʘʠʤʝʥʴʰʘʷ ʩʨʝʜʥʷʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʤʦʣʦʜʠ, 

ʧʦʣʫʯʘʚʰʝʡ ʚʠʪʘʤʠʥʥʳʝ ʜʦʙʘʚʢʠ ʠʟ ʨʘʩʯʸʪʘ 0,05 ʤʣ/ʣ, ʠ ʩʦʩʪʘʚʠʣʘ 45 

ʩʫʪʦʢ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʪʝʣʘ ʧʨʠ ʚʳʭʦʜʝ ʥʘ ʩʫʰʫ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ 

ʚ ʛʨʫʧʧʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʜʦʙʘʚʢʠ 0,007 ʤʣ/ʣ. ʅʘʠʙʦʣʴʰʘʷ ʤʘʩʩʘ ʪʝʣʘ 

ʦʪʤʝʯʝʥʘ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦʙʘʚʢʠ 0,05 ʤʣ/ʣ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʥʦʚʦʜʥʳʝ, Bufo bufo, ʣʠʯʠʥʢʠ, ʚʠʪʘʤʠʥʳ, 

ʟʦʦʢʫʣʴʪʫʨʘ.  
 

ɺʚʝʜʝʥʠʝ. ɹʫʜʫʯʠ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʤ ʢʣʘʩʩʦʤ ʧʦʟʚʦʥʦʯʥʳʭ ʥʘ 

ʥʘʰʝʡ ʧʣʘʥʝʪʝ, ʟʝʤʥʦʚʦʜʥʳʝ ʠʩʧʳʪʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʢʨʠʟʠʩʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ (IUCN Amphibian Redlist summary statistics, 

2025). ʇʨʦʮʝʩʩ ʛʣʦʙʘʣʴʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʚʳʤʠʨʘʥʠʷ 

ʟʝʤʥʦʚʦʜʥʳʭ ʧʨʦʜʦʣʞʘʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ 

(Benton, 1985). ʇʦ ʦʮʝʥʢʘʤ ʦʪʜʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʩʢʦʨʦʩʪʴ 

ʚʳʤʠʨʘʥʠʷ ʟʝʤʥʦʚʦʜʥʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʬʦʥʦʚʫʶ (McCallum, 

2007). 

ʉʦʜʝʨʞʘʥʠʝ ʠ ʨʘʟʚʝʜʝʥʠʝ ʟʝʤʥʦʚʦʜʥʳʭ ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʟʦʦʢʫʣʴʪʫʨʳ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʧʫʣʷʮʠʡ ʟʝʤʥʦʚʦʜʥʳʭ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝ ʚ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʥʘʜʝʞʥʦ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʴʩʷ ʠ ʩʧʦʩʦʙʥʘ ʩʦʭʨʘʥʷʪʴ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʚʘʨʠʘʮʠʡ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʦʧʫʣʷʮʠʠ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (Lacy, 2012). ʇʣʘʥ ʜʝʡʩʪʚʠʡ ʧʦ ʩʦʭʨʘʥʝʥʠʶ 

É ʄʝʜʦʚʠʢʦʚ ʅ.ʄ., ɸʬʨʠʥʘ ʀ.ɺ., 
    ʍʤʝʣʝʚʘʷ ʀ.ʉ., ɸʬʨʠʥ ʂ.ɺ., 
    2025 
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ʘʤʬʠʙʠʡ (ACAP), ʦʧʫʙʣʠʢʦʚʘʥʥʳʡ ʚ 2007 ʛʦʜʫ ʄʝʞʜʫʥʘʨʦʜʥʳʤ 

ʩʦʶʟʦʤ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʄʉʆʇ), ʷʚʣʷʝʪʩʷ 

ʦʬʠʮʠʘʣʴʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʣʘʛʘʝʪ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤ ʩʦʜʝʨʞʘʥʠʷ 

ʘʤʬʠʙʠʡ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʢʘʯʝʩʪʚʝ ʩʧʦʩʦʙʘ ʠʭ ʩʦʭʨʘʥʝʥʠʷ 

(Della Togna et al., 2020). ɿʝʤʥʦʚʦʜʥʳʝ ʫʜʦʙʥʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚ 

ʟʦʦʧʘʨʢʘʭ ʠ ʣʘʙʦʨʘʪʦʨʠʷʭ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʦʥʠ ʪʨʝʙʫʶʪ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʪʨʫʜʘ ʠ ʬʠʥʘʥʩʦʚʳʭ ʚʣʦʞʝʥʠʡ, ʪʘʢʞʝ 

ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (Browne, 

2011). 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʠʪʘʤʠʥʥʳʝ ʧʨʝʤʠʢʩʳ ʠ ʜʦʙʘʚʢʠ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʤʦʣʦʜʠ ʨʳʙ, ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʛʝʨʧʝʪʦʢʫʣʴʪʫʨʝ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʚʳʞʠʚʘʝʤʦʩʪʠ ʣʠʯʠʥʦʢ ʟʝʤʥʦʚʦʜʥʳʭ. 

ɺʠʪʘʤʠʥʥʳʝ ʧʨʝʤʠʢʩʳ ʠ ʜʦʙʘʚʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʤʦʣʦʜʠ ʨʳʙ (ɹʘʭʘʨʝʚʘ, 2001). ʊʘʢ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʚʳʰʘʝʪ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʣʠʯʠʥʦʢ ʦʩʝʪʨʦʚʳʭ (ʇʦʥʦʤʘʨʸʚʘ, ʉʦʨʦʢʠʥʘ, 2004). 

ʋʤʝʨʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ (31,81 ʤʛ/ʢʛ) ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʠʙʦʬʣʘʚʠʥʘ 

(B2) ʚ ʨʘʮʠʦʥʝ ʟʥʘʯʠʤʦ ʫʚʝʣʠʯʠʚʘʝʪ ʫʜʝʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʢʠʞʫʯʘ, 

Oncorhynchus kisutch (Walbaum, 1792), ʧʦʚʳʰʘʷ ʪʘʢʞʝ ʩʦʜʝʨʞʘʥʠʝ 

ʣʠʧʠʜʦʚ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ (Yu et al., 2022). ʋ ʪʦʛʦ ʞʝ ʚʠʜʘ 

ʦʙʦʛʘʱʝʥʠʝ ʨʘʮʠʦʥʘ ʧʠʨʠʜʦʢʩʠʥʦʤ (ɺ6) ʫʚʝʣʠʯʠʚʘʝʪ ʢʘʢ ʫʜʝʣʴʥʫʶ 

ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʪʘʢ ʠ ʢʦʥʝʯʥʫʶ ʤʘʩʩʫ ʪʝʣʘ (Yu et al., 2024). ɺʠʪʘʤʠʥ A 

ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʵʣʝʤʝʥʪʦʤ ʧʠʪʘʥʠʷ ʜʣʷ ʨʳʙ, ʢʦʪʦʨʳʡ 

ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ: ʦʥ 

ʫʯʘʩʪʚʫʝʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʨʝʥʠʷ, ʨʘʟʚʠʪʠʠ ʵʤʙʨʠʦʥʦʚ, ʨʦʩʪʝ 

ʦʨʛʘʥʠʟʤʘ, ʘ ʪʘʢʞʝ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʟʜʦʨʦʚʴʷ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ 

(Hernandez, Hardy, 2020). ʇʨʠ ʵʪʦʤ ʨʳʙʳ ʩʧʦʩʦʙʥʳ ʧʝʨʝʥʦʩʠʪʴ 

ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʠʪʘʤʠʥʘ ɸ ʙʝʟ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʜʣʷ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ (Dominguez
 
et al., 2022). 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʨʘʱʠʚʘʥʠʷ ʟʝʤʥʦʚʦʜʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʠʪʘʤʠʥʥʳʭ ʧʨʝʤʠʢʩʦʚ ʠ ʜʦʙʘʚʦʢ ʧʨʦʪʠʚʦʨʝʯʠʚʳ: ʫ ʛʦʣʦʚʘʩʪʠʢʦʚ 

ʧʦʣʦʩʘʪʦʛʦ ʣʠʩʪʦʣʘʟʘ (Phyllobates vittatus Cope, 1893), ʚʳʨʘʱʝʥʥʳʭ ʥʘ 

ʨʘʮʠʦʥʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʚʠʪʘʤʠʥʘ ɸ, ʥʘʙʣʶʜʘʣʘʩʴ ʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʩʤʝʨʪʥʦʩʪʴ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʠʤʧʪʦʤʘʤʠ ʛʠʧʝʨʚʠʪʘʤʠʥʦʟʘ ɸ (Arkin, 

Marquez, 2024); ʜʦʙʘʚʣʝʥʠʝ ʢʘʨʦʪʠʥʦʠʜʦʚ ʠ ʣʶʪʝʠʥʦʚ ʚ ʨʘʮʠʦʥ ʤʦʣʦʜʠ 

ʷʨʢʦʡ ʣʦʞʥʦʡ ʞʘʙʳ (Pseudophryne corroboree Moore, 1953) ʣʠʙʦ ʥʝ 

ʦʢʘʟʳʚʘʣʦ ʥʠʢʘʢʦʛʦ ʵʬʬʝʢʪʘ (Byrne, Silla, 2017), ʣʠʙʦ ʚʣʠʷʣʦ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʩʢʦʨʦʩʪʴ ʤʝʪʘʤʦʨʬʦʟʘ (McInerney et al., 2019) ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʦʩʦʙʝʡ. 

ɺʦʧʨʦʩʳ ʚʠʪʘʤʠʥʠʟʘʮʠʠ ʩʨʝʜʳ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʘ ʚ 

ʦʙʣʘʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʟʝʤʥʦʚʦʜʥʳʭ ʦʩʪʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ 
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ʠʟʫʯʝʥʥʳʤʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʭʪʠʦʢʫʣʴʪʫʨʳ. ɺʣʠʷʥʠʝ ʚʠʪʘʤʠʥʠʟʘʮʠʠ ʥʘ 

ʤʦʣʦʜʴ ʟʝʤʥʦʚʦʜʥʳʭ ʥʝʦʜʥʦʟʥʘʯʥʦ ʠ ʟʘʩʣʫʞʠʚʘʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ. 

ʊʘʢʠʝ ʨʘʙʦʪʳ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ 

ʟʦʦʢʫʣʴʪʫʨʳ ʟʝʤʥʦʚʦʜʥʳʭ. 

ʆʙʳʢʥʦʚʝʥʥʘʷ ʞʘʙʘ, Bufo bufo (Linnaeus, 1758) ï ʮʝʥʪʨʘʣʴʥʳʡ 

ʯʣʝʥ ʢʦʤʧʣʝʢʩʘ B. bufo, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʦʪ ɿʘʧʘʜʥʦʡ 

ɽʚʨʦʧʳ ʜʦ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʚʠʜ, ʦʙʳʯʥʳʡ ʜʣʷ ʤʥʦʛʠʭ ʪʝʨʨʠʪʦʨʠʡ 

(ʂʫʟʴʤʠʥ, 2012). ʆʙʳʢʥʦʚʝʥʥʘʷ ʞʘʙʘ ʠʩʧʳʪʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʩʪʨʝʩʩ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʙʣʘʛʦʧʦʣʫʯʠʠ ʧʦʯʪʠ ʚʩʝʭ ʧʦʧʫʣʷʮʠʡ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʧʨʠʥʠʤʘʝʤʳʝ ʤʝʨʳ 

ʦʭʨʘʥʳ (Budzik et al., 2013). ɺ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ B. bufo ʧʦʜʦʣʛʫ 

ʞʠʚʸʪ ʠ ʨʝʛʫʣʷʨʥʦ ʨʘʟʤʥʦʞʘʝʪʩʷ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʢʘ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ ʠ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʣʠʯʠʥʦʢ ʦʙʳʢʥʦʚʝʥʥʦʡ ʞʘʙʳ ʧʨʠ ʨʘʟʣʠʯʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʚʠʪʘʤʠʥʥʳʭ ʜʦʙʘʚʦʢ ʚ ʚʦʜʝ.  

ʄʝʪʦʜʠʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʤʘʝ ï ʠʶʣʝ 2024 ʛʦʜʘ ʚ 

ʣʘʙʦʨʘʪʦʨʥʦʤ ʢʘʙʠʥʝʪʝ ʟʦʦʢʫʣʴʪʫʨʳ ʢʘʬʝʜʨʳ ʟʦʦʣʦʛʠʠ ʈɻɸʋ-ʄʉʍɸ 

ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʣʠʯʠʥʢʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʞʘʙʳ, 

Bufo bufo (Linnaeus, 1758), ʥʘʭʦʜʠʚʰʠʝʩʷ ʥʘ ʩʪʘʜʠʠ ʧʝʨʝʭʦʜʘ ʥʘ 

ʵʢʟʦʛʝʥʥʦʝ ʧʠʪʘʥʠʝ. ɺʩʝ ʣʠʯʠʥʢʠ ʷʚʣʷʣʠʩʴ ʩʠʙʩʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʦʪ 

ʧʘʨʳ ʦʙʳʢʥʦʚʝʥʥʳʭ ʞʘʙ, ʦʪʣʦʚʣʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ 

ʦʢʨʫʛʘ ʂʦʨʦʣʸʚ (ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʦʩʩʠʷ) ʚ ʤʘʝ 2024 ʛʦʜʘ. 

ʃʠʯʠʥʢʠ ʟʝʤʥʦʚʦʜʥʳʭ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʧʨʦʟʨʘʯʥʳʭ ʧʣʘʩʪʠʢʦʚʳʭ 

ʢʦʥʪʝʡʥʝʨʘʭ SAMLA (ʈʦʩʩʠʷ) ʦʙʲʸʤʦʤ 11 ʣ, ʜʣʠʥʦʡ 39 ʩʤ, ʰʠʨʠʥʦʡ 

28 ʩʤ, ʚʳʩʦʪʦʡ 14 ʩʤ. ʂʘʞʜʳʡ ʢʦʥʪʝʡʥʝʨ ʟʘʧʦʣʥʷʣʠ 7 ʣ ʚʦʜʦʧʨʦʚʦʜʥʦʡ 

ʚʦʜʳ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʪʩʪʦʷʚʰʝʡʩʷ ʚ ʪʝʯʝʥʠʝ 48 ʯʘʩʦʚ. ʇʦʜʤʝʥʫ 

ʧʦʣʦʚʠʥʳ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʣʠ ʪʨʠʞʜʳ ʚ ʥʝʜʝʣʶ. 

ʇʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʩʦʩʪʘʚʣʷʣʘ 2 ʦʩʦʙʠ ʥʘ 1 ʣʠʪʨ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʚ ʢʘʞʜʦʤ ʢʦʥʪʝʡʥʝʨʝ ʩʦʜʝʨʞʘʣʦʩʴ 14 ʣʠʯʠʥʦʢ ʟʝʤʥʦʚʦʜʥʳʭ. ɼʘʥʥʘʷ 

ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʙʳʣʘ ʚʳʙʨʘʥʘ ʢʘʢ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʣʠʯʠʥʦʢ ʞʘʙ ʨʦʜʘ Bufo ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʜʣʠʥʳ ʣʠʯʠʥʦʢ ʧʨʠ ʚʳʭʦʜʝ ʥʘ ʩʫʰʫ ʠ ʤʘʩʩʳ 

ʪʝʣʘ (ʂʠʜʦʚ ʠ ʜʨ., 2020). 

ʇʦʩʣʝ ʧʝʨʝʭʦʜʘ ʤʦʣʦʜʠ ʥʘ ʵʢʟʦʛʝʥʥʦʝ ʧʠʪʘʥʠʝ ʜʣʷ ʢʦʨʤʣʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʢʦʨʤ ʚ ʚʠʜʝ ʭʣʦʧʴʝʚ ʜʣʷ ʜʝʢʦʨʘʪʠʚʥʳʭ 

ʨʳʙ TetraMin Flakes (Tetra GmbH, ɻʝʨʤʘʥʠʷ). ʂʦʨʤʣʝʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʧʦʝʜʘʝʤʦʩʪʠ, ʦʜʥʘʢʦ ʚʩʝ ʣʠʯʠʥʢʠ ʧʦʣʫʯʘʣʠ 

ʦʜʠʥʘʢʦʚʫʶ ʤʘʩʩʫ ʢʦʨʤʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʛʨʫʧʧʳ ʠ ʧʦʚʪʦʨʥʦʩʪʠ. 

ʀʟʤʝʨʝʥʠʝ ʤʘʩʩʳ ʢʦʨʤʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʳʭ 

ʚʝʩʦʚ Professional Digital Jewelry Scale 8068-series (Smartron, ʂʅʈ) ʩ 

ʧʦʛʨʝʰʥʦʩʪʴʶ 0,001 ʛ. 
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ɺ ʢʘʯʝʩʪʚʝ ʚʠʪʘʤʠʥʥʦʡ ʜʦʙʘʚʢʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ çʂʦʥʜʠʮʠʦʥʝʨ 

çɸʢʚʘʚʠʪè ʪʦʨʛʦʚʦʡ ʤʘʨʢʠ ʅʀʃʇɸ (ʆʆʆ çʅʝʚʘʊʨʦʧʠʢè, ʈʦʩʩʠʷ), 

ʩʦʜʝʨʞʘʱʠʡ ʚʠʪʘʤʠʥʳ ʛʨʫʧʧʳ ɺ, ʚʠʪʘʤʠʥʳ ɸ, ʉ, D3 ʠ ɽ. ɼʣʷ 

ʥʘʩʳʱʝʥʠʷ ʚʠʪʘʤʠʥʘʤʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʣʠʯʠʥʦʢ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʪʨʠ 

ʚʘʨʠʘʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʠʪʘʤʠʥʥʳʭ ʜʦʙʘʚʦʢ: ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʙʝʟ 

ʜʦʙʘʚʣʝʥʠʷ ʧʨʝʤʠʢʩʘ (ɻʨʫʧʧʘ 1), 0,007 ʤʣ/ʣ (ɻʨʫʧʧʘ 2), 0,05 ʤʣ/ʣ 

(ɻʨʫʧʧʘ 3). ʂʦʥʮʝʥʪʨʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ɻʨʫʧʧʝ 2 ʠ ɻʨʫʧʧʝ 3, ʙʳʣʠ 

ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʧʨʝʤʠʢʩʘ ʚ ʢʘʯʝʩʪʚʝ ʦʧʪʠʤʘʣʴʥʳʭ ʜʣʷ 

ʝʞʝʜʥʝʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʘʢʚʘʨʠʫʤʘʭ (0,007 ʤʣ/ʣ) ʠ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʘʢʚʘʨʠʫʤʥʳʭ ʨʳʙ. ɺʠʪʘʤʠʥʳ 

ʜʦʙʘʚʣʷʣʠʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʚʦʜʫ ʜʣʷ ʧʦʜʤʝʥʳ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʸʤʢʦʩʪʷʭ, ʛʜʝ ʩʦʜʝʨʞʘʣʠʩʴ ʣʠʯʠʥʢʠ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʠʪʘʤʠʥʥʦʡ 

ʜʦʙʘʚʢʠ ʦʩʪʘʚʘʣʘʩʴ ʧʦʩʪʦʷʥʥʦʡ. ɼʦʙʘʚʣʝʥʠʝ ʚʠʪʘʤʠʥʥʦʛʦ ʧʨʝʤʠʢʩʘ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʝʞʝʩʫʪʦʯʥʦ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʜʣʠʥʳ ʪʝʣʘ (L) ʤʦʣʦʜʠ ʧʨʠ ʚʳʭʦʜʝ ʥʘ ʩʫʰʫ 

ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ 

çSolarDigitalCaliperè (ʧʨʦʠʟʚʦʜʠʪʝʣʴ ï Xueliee, ʂʠʪʘʡ) ʩ ʜʦʧʫʩʪʠʤʦʡ 

ʧʦʛʨʝʰʥʦʩʪʴʶ 0,1 ʤʤ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʤʘʩʩʳ ʢʦʨʤʘ ʠ ʞʠʚʦʪʥʳʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʣʝʢʪʨʦʥʥʳʝ ʚʝʩʳ ʤʦʜʝʣʠ W-999 (ʂʠʪʘʡ) ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 

0,01 ʛ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ Statistica 8.0. ʈʘʩʩʯʠʪʳʚʘʣʠ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ (ʄ), 

ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (SD) ʠ ʨʘʟʤʘʭ ʧʨʠʟʥʘʢʘ (minïmax). ɼʣʷ 

ʦʮʝʥʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʥʘʙʣʶʜʘʝʤʳʭ ʨʘʟʣʠʯʠʡ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ (ANOVA) ʠ ʪʝʩʪ 

ʊʴʶʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʚʣʠʷʥʠʝ ʚʠʪʘʤʠʥʥʳʭ ʧʨʝʤʠʢʩʦʚ ʥʘ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʤʦʣʦʜʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʞʘʙʳ. ɹʳʣʠ ʚʳʷʚʣʝʥʳ ʚʳʨʘʞʝʥʥʳʝ, ʥʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʠʪʘʤʠʥʥʳʭ ʧʨʝʤʠʢʩʦʚ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʪʝʣʘ ʧʨʠ ʚʳʭʦʜʝ ʥʘ ʩʫʰʫ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ 

ʛʨʫʧʧʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʨʝʤʠʢʩʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,007 ʤʣ/ʣ (9,2 Ñ 1,13 

ʤʤ), ʯʪʦ ʥʘ 3,4 % ʧʨʝʚʳʰʘʣʦ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (8,9 Ñ 

1,50 ʤʤ). ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʘʷ ʤʘʩʩʘ ʪʝʣʘ ʦʪʤʝʯʝʥʘ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

0,05 ʤʣ/ʣ (0,12 Ñ 0,024 ʛ), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʣʠʥʝʡʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʜʦʟʠʨʦʚʢʦʡ ʜʦʙʘʚʢʠ ʠ ʨʦʩʪʦʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ.  

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʚʳʞʠʚʘʝʤʦʩʪʴ ʦʢʘʟʘʣʘʩʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚ 

ʛʨʫʧʧʘʭ 1 ʠ 2 (97,6 Ñ 4,12 %), ʪʦʛʜʘ ʢʘʢ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 

0,05 ʤʣ/ʣ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʝʸ ʩʥʠʞʝʥʠʝʤ ʜʦ 92,9 Ñ 7,14 % (ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1 

ʈʘʟʤʝʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʣʦʜʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʞʘʙʳ ʧʨʠ ʚʳʭʦʜʝ ʥʘ ʩʫʰʫ 

(ʩʨʝʜʥʝʝ ʧʦ ʪʨʝʤ ʧʦʚʪʦʨʥʦʩʪʷʤ) 

ʀʩʩʣʝʜʫʝʤʘʷ 

ʛʨʫʧʧʘ 

MÑSD  

minƄmax (n) 

ʜʣʠʥʘ ʪʝʣʘ ʧʨʠ ʚʳʭʦʜʝ ʥʘ ʩʫʰʫ, ʤʤ ʤʘʩʩʘ ʪʝʣʘ ʧʨʠ ʚʳʭʦʜʝ ʥʘ ʩʫʰʫ, ʛ 

ʧʝʨʚʦʛʦ 

ʤʝʪʘʤʦʨʬʘ 

ʧʦʩʣʝʜʥʝʛʦ 

ʤʝʪʘʤʦʨʬʘ 
ʩʨʝʜʥʝʝ 

ʧʝʨʚʦʛʦ 

ʤʝʪʘʤʦʨʬʘ 

ʧʦʩʣʝʜʥʝʛʦ 

ʤʝʪʘʤʦʨʬʘ 
ʩʨʝʜʥʝʝ 

ɻʨʫʧʧʘ 1 

(ʢʦʥʪʨʦʣʴ)  

10,0Ñ1,00 

9,0-11,0 (3) 

10,2Ñ1,11 

9,0-11,2 (3) 

8,9Ñ1,50 

6,1-11,2 (41) 

0,11Ñ0,022 

0,09-0,14 (3) 

0,15Ñ0,048 

0,09-0,19 (3) 

0,11Ñ0,022 

0,08-0,19 (41) 

ɻʨʫʧʧʘ 2 

(0,007 ʤʣ/ʣ)  

9,7Ñ0,58 

9,0-10,0 (3) 

9,1Ñ1,00 

8,1-10,1 (3) 

9,2Ñ1,13 

6,0-11,2 (41) 

0,09Ñ0,018 

0,07-0,11 (3) 

0,11Ñ0,022 

0,10-0,14 (3) 

0,11Ñ0,027 

0,06-0,19 (41) 

ɻʨʫʧʧʘ 3 

(0,05 ʤʣ/ʣ)  

10,0Ñ1,00 

9,0-11,0 (3) 

9,5Ñ1,72 

8,0-11,4 (3) 

9,0Ñ1,44 

5,5-12,0 (39) 

0,11Ñ0,008 

0,12-0,12 (3) 

0,13Ñ0,039 

0,10-0,17 (3) 

0,12Ñ0,024 

0,08-0,20 (39) 

ʇʨʠʤʝʯʘʥʠʝ: M ï ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʟʥʘʢʘ; SD ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ; 

min ï maxï ʨʘʟʤʘʭ ʧʨʠʟʥʘʢʘ, n ï ʯʠʩʣʦ ʦʙʲʝʢʪʦʚ. 

 
ʉ ʧʦʤʦʱʴʶ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ (ANOVA) 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʪʨʝʤʷ ʛʨʫʧʧʘʤʠ ʣʠʯʠʥʦʢ ʦʙʳʢʥʦʚʝʥʥʦʡ ʞʘʙʳ (F = 4,837788; p = 

0,009579) ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʧʝʮʠʬʠʯʝʩʢʦʤ ʚʣʠʷʥʠʠ ʚʠʪʘʤʠʥʥʳʭ ʜʦʙʘʚʦʢ ʥʘ 

ʪʝʤʧʳ ʤʝʪʘʤʦʨʬʦʟʘ. ʋʩʢʦʨʝʥʠʝ ʤʝʪʘʤʦʨʬʦʟʘ ʥʘ 8,5 % ʚ ʛʨʫʧʧʝ 3 (45,0 

Ñ 4,15 ʩʫʪ. ʧʨʦʪʠʚ 49,2 Ñ 6,83 ʩʫʪ. ʚ ʢʦʥʪʨʦʣʝ) ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ 

ʜʦʟʦʟʘʚʠʩʠʤʳʡ ʵʬʬʝʢʪ ʥʘ ʩʢʦʨʦʩʪʴ ʨʘʟʚʠʪʠʷ ʤʦʣʦʜʠ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʞʘʙʳ (ʪʘʙʣ. 2). 
ʊʘʙʣʠʮʘ 2  

ɼʣʠʪʝʣʴʥʦʩʪʴ ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʤʦʣʦʜʠ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʞʘʙʳ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʠʪʘʤʠʥʥʦʛʦ ʧʨʝʤʠʢʩʘ (ʩʨʝʜʥʝʝ ʧʦ ʪʨʝʤ 

ʧʦʚʪʦʨʥʦʩʪʷʤ) 

 

ʀʩʩʣʝʜʫʝʤʘʷ 

ʛʨʫʧʧʘ 

MÑSD 

minïmax (n) 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʣʠʯʠʥʦʯʥʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʩʫʪʢʠ 
ʩʨʝʜʥʷʷ 

ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʣʠʯʠʥʦʯʥʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʩʫʪʢʠ 

ʚʳʞʠʚʘʝʤʦʩʪʴ 

ʣʠʯʠʥʦʢ ʟʘ ʚʝʩʴ 

ʧʝʨʠʦʜ 

ʚʳʨʘʱʠʚʘʥʠʷ, % 
ʜʦ ʧʝʨʚʦʛʦ 

ʤʝʪʘʤʦʨʬʘ 

ʜʦ ʧʦʩʣʝʜʥʝʛʦ 

ʤʝʪʘʤʦʨʬʘ 

ɻʨʫʧʧʘ 1 

(ʢʦʥʪʨʦʣʴ) 

41,0Ñ1,73 

39,0-42,0 (3) 

66,7Ñ9,07 

60,0-77,0 (3) 

49,2Ñ6,83 

39,0-77,0 (41) 

97,6Ñ4,12 

92,9-100,0 (3) 

ɻʨʫʧʧʘ 2 

(0,007 ʤʣ/ʣ) 

42,0Ñ0,00 

42,0-42,0 (3) 

62,7Ñ11,50 

51,0-74,0 (3) 

47,7Ñ7,07 

42,0-74,0 (41) 

97,6Ñ4,12 

92,9-100,0 (3) 

ɻʨʫʧʧʘ 3 

(0,05 ʤʣ/ʣ) 

39,7Ñ2,31 

37,0-41,0 (3) 

54,0Ñ5,57 

49,0-60,0 (3) 

45,0Ñ4,15 

37,0-60,0 (39) 

92,9Ñ7,14 

85,7-100,0 (3) 

ʇʨʠʤʝʯʘʥʠʝ: M ï ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʟʥʘʢʘ; SD ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ; 

min ï max ï ʨʘʟʤʘʭ ʧʨʠʟʥʘʢʘ, n ï ʯʠʩʣʦ ʦʙʲʝʢʪʦʚ. 

ʉ ʧʦʤʦʱʴʶ ʪʝʩʪʘ ʊʴʶʢʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 
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ʧʝʨʠʦʜʘ ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʫ ʤʦʣʦʜʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʞʘʙʳ, ʥʝ 

ʧʦʣʫʯʘʚʰʠʭ ʚʠʪʘʤʠʥʥʳʭ ʜʦʙʘʚʦʢ ʠ ʫ ʤʦʣʦʜʠ, ʧʦʣʫʯʘʚʰʝʡ ʚʠʪʘʤʠʥʥʳʝ 

ʜʦʙʘʚʢʠ ʠʟ ʨʘʩʯʸʪʘ 0,05 ʤʣ/ʣ (p=0,0077). 

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ 

ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʫ ʦʙʳʢʥʦʚʝʥʥʦʡ ʞʘʙʳ ʩʦʩʪʘʚʣʷʝʪ 50 ʩʫʪʦʢ 

(ɹʘʥʥʠʢʦʚ, 1977; Reading, 2010). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʤʦʣʦʜʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʩʨʝʜʥʝʤʫ ʧʦʢʘʟʘʪʝʣʶ 

ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ɻʨʫʧʧʝ 3, 

ʧʦʣʫʯʘʚʰʝʡ ʥʘʠʙʦʣʴʰʠʡ ʦʙʲʸʤ ʚʠʪʘʤʠʥʥʳʭ ʜʦʙʘʚʦʢ, ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ 

ʤʝʥʴʰʝ: ʤʦʣʦʜʴ ʧʝʨʝʭʦʜʠʣʘ ʢ ʤʝʪʘʤʦʨʬʦʟʫ ʥʘ 4,2 ʩʫʪʦʢ ʠʣʠ ʥʘ 8,5 % 

ʙʳʩʪʨʝʝ. 

ɿʘʢʣʶʯʝʥʠʝ. ɼʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʣʠʯʠʥʦʢ ʦʙʳʢʥʦʚʝʥʥʦʡ ʞʘʙʳ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʠʪʘʤʠʥʥʦʡ 

ʜʦʙʘʚʢʠ 0,05 ʤʣ/ʣ ʃʠʯʠʥʢʠ ʧʨʠ ʵʪʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʤʝʣʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ (37ï60 ʩʫʪ.), ʚʳʩʦʢʫʶ 

ʚʳʞʠʚʘʝʤʦʩʪʴ (85,7ï100 %), ʥʦʨʤʘʣʴʥʫʶ ʜʣʠʥʫ (5,5ï12,0 ʤʤ) ʠ ʤʘʩʩʫ 

ʪʝʣʘ (0,08ï0,20 ʛ). 
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EFFECTS OF VITAMIN  SUPPLEMENTS ON LARVAE  OF THE 

COMMON  TOAD, BUFO BUFO (LINNAEUS,  1758), UNDER 

LABORATORY  CONDITIONS  

 

N.M. Medovikov, I.V. Afrina,  I.S. Khmelevaya, K.A. Afrin  
Russian State Agrarian University ï Moscow Timiryazev Agricultural Academy, 

Moscow 

 

This study presents data on the effects of vitamin supplements on the 

growth and development of juvenile common toads (Bufo bufo). The 

experimental material comprised offspring from laboratory-bred pairs 

of B. bufo collected in the Korolyov Urban District (Moscow Oblast, 

Russia) in May 2024. Body size, developmental duration, and survival 

rates of larvae were evaluated. Juveniles were reared under three 

conditions: a control group (no supplements) and two experimental 

groups receiving vitamin supplements at concentrations of 0.007 ml/L 

and 0.05 ml/L. Supplement concentration significantly influenced 

larval development duration and morphometric parameters. The 

shortest mean larval development period (45 days) was observed in 

the 0.05 ml/L group. Maximum body length at terrestrial emergence 

was recorded in the 0.007 ml/L group, while the highest body mass 

was documented in the 0.05 ml/L group. 
Keywords: amphibians, Bufo bufo, larvae, vitamins, zooculture. 

 

 

 

ʆʙ ʘʚʪʦʨʘʭ: 

ʄɽɼʆɺʀʂʆɺ ʅʠʢʦʣʘʡ ʄʘʢʩʠʤʦʚʠʯ ï ʩʪʫʜʝʥʪ ʀʥʩʪʠʪʫʪʘ 

ʟʦʦʪʝʭʥʠʠ ʠ ʙʠʦʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ï ʄʉʍɸ ʠʤ. ʂ. ɸ. ʊʠʤʠʨʷʟʝʚʘ, 127434, ʄʦʩʢʚʘ, ʫʣ. 

ʊʠʤʠʨʷʟʝʚʩʢʘʷ, 49, e-mail: medovikov1184@gmail.com. 

ɸʌʈʀʅɸ ʀʨʠʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʟʦʦʣʦʛʠʠ 

ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ï ʄʉʍɸ ʠʤ. ʂ. 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2025. ̄  1 (77) 

 

- 58 - 

ɸ. ʊʠʤʠʨʷʟʝʚʘ, 127434, ʄʦʩʢʚʘ, ʫʣ. ʊʠʤʠʨʷʟʝʚʩʢʘʷ, 49, e-mail: 

stepankova@rgau-msha.ru. 

ʍʄɽʃɽɺɸʗ ʀʨʠʥʘ ʉʝʨʛʝʝʚʥʘ ï ʩʪʫʜʝʥʪʢʘ ʀʥʩʪʠʪʫʪʘ 

ʟʦʦʪʝʭʥʠʠ ʠ ʙʠʦʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ï ʄʉʍɸ ʠʤ. ʂ. ɸ. ʊʠʤʠʨʷʟʝʚʘ, 127434, ʄʦʩʢʚʘ, ʫʣ. 

ʊʠʤʠʨʷʟʝʚʩʢʘʷ, 49, e-mail: irina.14rdm@gmail.com. 

Aʌʈʀʅ ʂʠʨʠʣʣ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʟʦʦʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ï ʄʉʍɸ ʠʤ. ʂ. ɸ. ʊʠʤʠʨʷʟʝʚʘ, 127434, 

ʄʦʩʢʚʘ, ʫʣ. ʊʠʤʠʨʷʟʝʚʩʢʘʷ, 49, e-mail: afrin@rgau-msha.ru. 
 

 

 

 

 

ʄʝʜʦʚʠʢʦʚ ʅ.ʄ. ɺʣʠʷʥʠʝ ʚʠʪʘʤʠʥʥʳʭ ʜʦʙʘʚʦʢ ʥʘ ʣʠʯʠʥʦʢ ʦʙʳʢʥʦʚʝʥʥʦʡ ʞʘʙʳ, Bufo 

bufo Linnaeus, 1758 ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ / ʅ.ʄ. ʄʝʜʦʚʠʢʦʚ, ʀ.ɺ. ɸʬʨʠʥʘ, ʀ.ʉ. 

ʍʤʝʣʝʚʘʷ, ʂ.ɸ. ɸʬʨʠʥ // ɺʝʩʪʥ. ʊʚɻʋ. ʉʝʨ. ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. 2025. ˉ 1(77). ʉ. 

50-58. 

 

 

 

 

 

ɼʘʪʘ ʧʦʩʪʫʧʣʝʥʠʷ ʨʫʢʦʧʠʩʠ ʚ ʨʝʜʘʢʮʠʶ: 12.11.24 

ɼʘʪʘ ʧʦʜʧʠʩʘʥʠʷ ʨʫʢʦʧʠʩʠ ʚ ʧʝʯʘʪʴ: 25.03.25 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2025. ̄  1 (77) 

 

- 59 - 

 
ʋɼʂ 599.742.4 

DOI: 10.26456/vtbio398 

 

ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʌɽʅɽʊʀʏɽʉʂʀʍ 

ʆʉʆɹɽʅʅʆʉʊɽʁ ʂʋʅʀʎʓ ʃɽʉʅʆʁ  

(ʇʈʀʈʆɼʅɸʗ ʇʆʇʋʃʗʎʀʗ), ʅʆʈʂʀ ɸʄɽʈʀʂɸʅʉʂʆʁ  

ʀ ʉʆɹʆʃʗ (ʇʈʆʄʓʐʃɽʅʅʓɽ ʇʆʇʋʃʗʎʀʀ) 

 

ɸ.ɸ. ɽʤʝʣʴʷʥʦʚʘ
1
, ʅ.ɽ. ʅʠʢʦʣʘʝʚʘ

1
, ɺ.ɸ. ʄʘʢʩʠʤʦʚʘ

2
,  

ɽ.ɸ. ɺʠʥʦʛʨʘʜʦʚʘ
1
 

1
ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʚʝʨʴ 

2
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʤʝʜʠʮʠʥʳ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

 
ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʳʙʦʨʦʢ ʯʝʨʝʧʦʚ ʪʨʝʭ ʚʠʜʦʚ ʢʫʥʴʠʭ: M. martes, M. 

zibellina, N. vison (ʧʦ 32 ʯʝʨʝʧʘ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ. 
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ʢʣʝʪʦʯʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ. ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩʝʨʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 159 

ʚʘʨʠʘʮʠʡ 46 ʧʨʠʟʥʘʢʦʚ. ʀʟʫʯʘʣʠʩʴ ʦʪʣʠʯʠʷ ʬʝʥʦʢʦʤʧʣʝʢʩʦʚ ʧʦ ʩʪʝʧʝʥʠ 

ʨʝʘʣʠʟʘʮʠʠ ʬʝʥʦʬʦʥʜʘ, ʢʨʠʪʝʨʠʶ ɾʠʚʦʪʦʚʩʢʦʛʦ, ʧʦʢʘʟʘʪʝʣʷʤ Õ ʠ h, 

ʫʨʦʚʥʶ ʘʩʠʤʤʝʪʨʠʠ. ʉʨʝʜʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʚʦʢʫʧʥʦʩʪʝʡ ʢʫʥʴʠʭ 
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ʪʨʝʤʷ ʮʚʝʪʦʚʳʤʠ ʬʦʨʤʘʤʠ ï ʩʪʘʥʜʘʨʪ, ʩʘʧʬʠʨ, ʩʝʨʝʙʨʠʩʪʦ-ʛʦʣʫʙʘʷ. 

ʅʘʠʤʝʥʝʝ ʧʦʣʠʤʦʨʬʥʘ ʠʟ ʠʟʫʯʝʥʥʳʭ ʚʳʙʦʨʢʘ ʣʝʩʥʦʡ ʢʫʥʠʮʳ. ɼʣʷ 

ʚʳʙʦʨʢʠ ʩʦʙʦʣʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʫʶ ʧʦʧʫʣʷʮʠʶ ʧʦʨʦʜʳ 

çʉʘʣʪʳʢʦʚʩʢʘʷ-1è, ʭʘʨʘʢʪʝʨʥʘ ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʩʪʝʧʝʥʴ ʧʦʣʠʤʦʨʬʠʟʤʘ 

ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʠ 

ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʩʭʦʜʩʪʚʘ ʬʝʥʦʢʦʤʧʣʝʢʩʘ ʩ ʣʝʩʥʦʡ ʢʫʥʠʮʝʡ. 

ʄʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʩʭʦʜʩʪʚʘ ʧʦʧʫʣʷʮʠʡ ʧʦʣʫʯʝʥ ʧʨʠ 

ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩʝʨʠʡ ʩʦʙʦʣʷ ʠ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʝʥʝʪʠʢʘ, ʬʣʫʢʪʫʠʨʫʶʱʘʷ ʘʩʠʤʤʝʪʨʠʷ, ʢʫʥʴʠ, 

Martes martes, Martes zibellina, Neovison vison, ʧʦʧʫʣʷʮʠʠ, 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ.  
 

ɺʚʝʜʝʥʠʝ. ʌʝʥʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʧʨʠʟʥʘʢʦʚ, ʦʙʦʩʦʙʠʚʰʠʡʩʷ ʚ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ 70-ʝ ʛʦʜʳ ʍʍ ʚʝʢʘ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʥʘʫʢʫ ï 

ʬʝʥʝʪʠʢʫ, ʥʝ ʧʦʪʝʨʷʣ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʚʠʚʘʶʱʝʝʩʷ 

ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ 

ʩʠʩʪʝʤʘʪʠʢʝ (ʗʙʣʦʢʦʚ, ʃʘʨʠʥʘ, 1985; ʗʙʣʦʢʦʚ, 1987). ɹʦʣʝʝ ʪʦʛʦ, 

ʦʩʦʙʫʶ ʮʝʥʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʧʨʝʜʩʪʘʚʣʷʶʱʠʝʩʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʚʠʜʦʚ, ʧʨʦʣʠʚʘʶʱʠʝ ʩʚʝʪ ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʥʫʪʨʠʚʠʜʦʚʦʡ 

É ɽʤʝʣʴʷʥʦʚʘ ɸ.ɸ., ʅʠʢʦʣʘʝʚʘ ʅ.ɽ.,  
   ʄʘʢʩʠʤʦʚʘ ɺ.ɸ., ɺʠʥʦʛʨʘʜʦʚʘ ɽ.ɸ., 
   2025 
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ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠ ʤʠʢʨʦʵʚʦʣʶʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʠʤʝʝʪ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʝʰʝʥʠʷ ʵʚʦʣʶʮʠʦʥʥʦ-ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʬʠʣʦʛʝʥʝʟʘ. 

ʋʜʘʯʥʳʤ ʧʨʠʤʝʨʦʤ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ 

ʷʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʧʫʣʷʮʠʡ ʪʘʢʠʭ ʚʠʜʦʚ ʢʫʥʴʠʭ, ʢʘʢ: ʢʫʥʠʮʘ 

ʣʝʩʥʘʷ (Martes martes), ʭʦʨʴ ʣʝʩʥʦʡ (Mustela putorius), ʥʦʨʢʘ 

ʘʤʝʨʠʢʘʥʩʢʘʷ (Neovison vison), ʥʦʨʢʘ ʝʚʨʦʧʝʡʩʢʘʷ (Mustela lutreola), ʚ 

ʢʦʪʦʨʳʭ ʩʦʯʝʪʘʶʪʩʷ ʠʟʫʯʝʥʠʝ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ 

ʤʝʞʚʠʜʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ (ɼʠʢʘʨʝʚ ʠ ʜʨ., 2023; ʂʦʨʘʙʣʝʚ ʠ ʜʨ., 2011, 2012, 2013, 2015, 

2016; ʂʦʨʘʙʣʝʚ ʠ ʜʨ., 2018; ʂʦʨʘʙʣʝʚ ʠ ʜʨ., 2020). ʂʨʦʤʝ ʪʦʛʦ, ʛʝʥʝʪʠʢʘ 

ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʢʫʥʴʠʭ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠʟʫʯʝʥʘ ʚ ʩʚʷʟʠ ʩ 

ʰʠʨʦʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʧʫʰʥʦʤ ʟʚʝʨʦʚʦʜʩʪʚʝ ʠ ʚʝʜʝʥʠʶ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ (ʀʣʴʠʥʘ, ʂʫʟʥʝʮʦʚ, 1965; ʂʘʰʪʘʥʦʚ, 

ʂʘʟʘʢʦʚʘ, 1995; ɺʦʡʪʝʥʢʦ, ʊʨʘʧʝʟʦʚ, 2001; ʀʣʴʠʥʘ ʠ ʜʨ., 2007; 

ʊʨʘʧʝʟʦʚ ʠ ʜʨ., 2007; ʊʨʘʧʝʟʦʚ, ʊʨʘʧʝʟʦʚʘ, 2009; ʋʟʝʥʙʘʝʚʘ ʠ ʜʨ., 2009; 

ʂʘʪhʘʥʦʚ ʠ ʜʨ., 2010; ʉʚʠʱʝʚʘ, ʂʘʰʪʘʥʦʚ, 2010; ʄʘʨʢʦʚʠʯ ʠ ʜʨ., 2014; 

Zhang, et al., 2023 ʠ ʤʥ. ʜʨ.). 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʤʝʩʪʠʮʠʨʦʚʘʥʥʳʭ ʢʫʥʴʠʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʤʦʤʝʥʪʦʚ ʵʚʦʣʶʮʠʦʥʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʮʝʩʩʦʚ ʜʦʤʝʩʪʠʢʘʮʠʠ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʊʨʘʧʝʟʦʚ, 

ʊʨʘʧʝʟʦʚʘ, 2009). ʇʨʠ ʵʪʦʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʜʦʤʝʩʪʠʢʘʮʠʠ ʦʪʣʠʯʘʝʪʩʷ ʜʣʷ ʨʘʟʥʳʭ ʚʠʜʦʚ. ʂʣʝʪʦʯʥʦʝ 

ʨʘʟʚʝʜʝʥʠʝ ʩʦʙʦʣʷ (Martes zibellina) ʥʘʯʘʣʦʩʴ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ï ʩ 

1919 ʛ. ʆʩʥʦʚʥʦʡ ʧʦʨʦʜʥʳʡ ʪʠʧ ï ʯʝʨʥʳʡ ʩʦʙʦʣʴ (çʇʫʰʢʠʥʩʢʠʡ 

ʩʦʙʦʣʴè, ʥʳʥʝ ï çʈʫʩʩʢʠʡ ʩʦʙʦʣʴè), ʙʳʣ ʧʦʣʫʯʝʥ ʚ 1969 ʛ.; ʜʨʫʛʦʡ 

ʧʦʨʦʜʥʳʡ ʪʠʧ ï çʉʘʣʪʳʢʦʚʩʢʠʡè, ï ʦʬʠʮʠʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ 

1998 ʛ. ʇʦʟʞʝ ʚ ʟʚʝʨʦʩʦʚʭʦʟʝ çʉʘʣʪʳʢʦʚʩʢʠʡè ʙʳʣʠ ʩʦʟʜʘʥʳ ʠ 

ʫʪʚʝʨʞʜʝʥʳ ʧʦʨʦʜʳ çʉʘʣʪʳʢʦʚʩʢʘʷ-1è ʠ çʉʘʣʪʳʢʦʚʩʢʘʷ ʉʝʨʝʙʨʠʩʪʘʷè 

ï ʚ 2007 ʛ. ʚ 2021 ʛ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡé, 2023; ʉʦʤʦʚʘ, 2022). ɺ ʮʝʣʦʤ ʚ 

ʟʚʝʨʦʩʦʚʭʦʟʘʭ ʨʘʟʚʦʜʷʪ ʩʦʙʦʣʝʡ ʜʠʢʦʛʦ ʪʠʧʘ (ʨʘʟʥʳʭ ʦʪʪʝʥʢʦʚ 

ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ), ʪ.ʝ. ʪʘʢʦʡ ʞʝ ʦʩʥʦʚʥʦʡ ʦʢʨʘʩʢʠ, ʢʘʢ ʠ ʫ ʟʚʝʨʝʡ ʚ 

ʧʨʠʨʦʜʝ, ʧʦʵʪʦʤʫ ʬʝʥʦʪʠʧʠʯʝʩʢʠ ʞʠʚʦʪʥʳʝ ʢʣʝʪʦʯʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ 

ʤʘʣʦ ʯʝʤ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʚʦʠʭ ʜʠʢʠʭ ʧʨʝʜʢʦʚ (ɹʝʢʝʪʦʚ, ʂʘʰʪʘʥʦʚ, 

2002). 

ʅʘʯʘʣʦʤ ʮʚʝʪʥʦʛʦ ʥʦʨʢʦʚʦʜʩʪʚʘ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ 1931 ʛ., ʢʦʛʜʘ 

ʚ ʧʦʤʝʪʝ, ʧʦʣʫʯʝʥʥʦʤ ʦʪ ʩʘʤʢʠ ʢʣʝʪʦʯʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʠ ʜʠʢʦʛʦ ʩʘʤʮʘ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʥʘ ʦʜʥʦʡ ʠʟ ʟʚʝʨʦʬʝʨʤ ʚ ʰʪʘʪʝ ɺʠʩʢʦʥʩʠʥ (ɸʨʧʠʥ, 

ʚʣʘʜʝʣʝʮ Whittingham), ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʩʘʤʦʯʢʘ ʥʝʦʙʳʯʥʦʡ 

ʧʣʘʪʠʥʦʚʦʡ ʦʢʨʘʩʢʠ. ɺʩʢʦʨʝ ʧʦʜʦʙʥʘʷ ʦʢʨʘʩʦʯʥʘʷ ʤʫʪʘʮʠʷ 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2025. ̄  1 (77) 

 

- 61 - 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʠ ʥʘ ʜʨʫʛʠʭ ʟʚʝʨʦʬʝʨʤʘʭ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʘʥʥʦʛʦ ʰʪʘʪʘ, ʢʘʢ ʚʦʟʥʠʢʘʶʱʘʷ ʚʧʝʨʚʳʝ. 

ɺ 1942 ʛ. ʜʘʥʥʦʡ ʦʢʨʘʩʢʝ, ʢʦʛʜʘ ʦʥʘ ʩʪʘʣʘ ʢʦʤʤʝʨʯʝʩʢʦʡ, ʙʳʣʦ 

ʧʨʠʩʚʦʝʥʦ ʦʬʠʮʠʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ ʩʝʨʝʙʨʠʩʪʦ-ʛʦʣʫʙʘʷ ʧʣʘʪʠʥʦʚʘʷ 

(Silver-Blue Platinum). ɺ ʜʘʣʴʥʝʡʰʝʤ ʚʩʝ ʦʩʦʙʠ-ʥʦʩʠʪʝʣʠ ʥʦʚʳʭ 

ʤʫʪʘʥʪʥʳʭ ʬʦʨʤ ʦʢʨʘʩʦʢ ʪʱʘʪʝʣʴʥʦ ʩʙʝʨʝʛʘʣʠʩʴ ʠ ʠʟʫʯʘʣʠʩʴ ʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʟʚʝʨʦʬʝʨʤʝ ɺʠʩʢʦʥʩʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɻʦʜʦʤ 

ʥʘʯʘʣʘ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩ ʮʚʝʪʥʳʤʠ ʥʦʨʢʘʤʠ ʚ ʉʉʉʈ ʩʯʠʪʘʝʪʩʷ 

1962 ʛ., ʢʦʛʜʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʟʚʝʨʦʬʝʨʤʘ ʀʥʩʪʠʪʫʪʘ 

ʮʠʪʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʠ ʉʆ ɸʅ ʉʉʉʈ. ʉʧʠʩʦʢ ʦʢʨʘʩʦʯʥʳʭ ʬʦʨʤ, 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʟʘ ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʟʚʝʨʦʬʝʨʤʝ ʀʎʠɻ ʉʆ ʈɸʅ, ʚʢʣʶʯʘʝʪ 40 ʬʝʥʦʪʠʧʦʚ (ʊʨʘʧʝʟʦʚ, 

ʊʨʘʧʝʟʦʚʘ, 2009). 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʠʟʫʯʝʥʠʝ 

ʬʝʥʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʠʜʦʚ ʢʫʥʴʠʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʧʨʠʤʝʨʘʤʠ ʨʘʟʥʳʭ ʬʦʨʤ ʦʪʙʦʨʘ ʠ ʨʘʟʥʳʭ ʪʠʧʦʚ ʛʝʥʦʪʠʧ-ʩʨʝʜʦʚʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʳʙʦʨʢʠ 

ʯʝʨʝʧʦʚ ʪʨʝʭ ʚʠʜʦʚ ʢʫʥʴʠʭ ï ʣʝʩʥʘʷ ʢʫʥʠʮʘ (ʞʝʣʪʦʜʫʰʢʘ), ʩʦʙʦʣʴ ʠ 

ʘʤʝʨʠʢʘʥʩʢʘʷ ʥʦʨʢʘ, ï ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʦʜʠʥʘʢʦʚʦʛʦ ʦʙʲʝʤʘ ï 

ʧʦ 32 ʯʝʨʝʧʘ. ʂʫʥʠʮʘ ʣʝʩʥʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʣʣʝʢʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ 

ʢʘʬʝʜʨʳ ʟʦʦʣʦʛʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺʩʝ ʞʠʚʦʪʥʳʝ ʜʦʙʳʪʳ ʦʭʦʪʥʠʢʘʤʠ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 1995 ʛ. ʧʦ 2022 ʛ.: ʈʘʤʝʰʢʦʚʩʢʦʤ ʤʫʥʠʮʠʧʘʣʴʥʦʤ 

ʦʢʨʫʛʝ, ɹʝʞʝʮʢʦʤ ʤ.ʦ., ɺʳʰʥʝʚʦʣʦʮʢʦʤ ʤ.ʦ., ʄʘʢʩʘʪʠʭʠʥʩʢʠʤ ʤ.ʦ. 

ʏʝʨʝʧʘ ʥʦʨʢʠ ʘʤʝʨʠʢʘʥʩʢʦʡ ʠ ʩʦʙʦʣʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʟ ʆʆʆ 

ɿʚʝʨʦʭʦʟʷʡʩʪʚʦ çɿʥʘʤʝʥʩʢʦʝè ï ʟʘʙʦʡ 2022 ʛʦʜʘ. ɺ ʟʚʝʨʦʭʦʟʷʡʩʪʚʝ 

ʨʘʟʚʦʜʷʪ ʥʦʨʦʢ ʩʪʘʥʜʘʨʪʥʦʡ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʡ ʦʢʨʘʩʢʠ ï ʧʨʠʥʷʪʦʝ 

ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʥʘʟʚʘʥʠʝ ʦʢʨʘʩʦʯʥʦʡ ʬʦʨʤʳ ï Black standard, ʩʘʧʬʠʨ 

(Aleutiansilver) ʠ ʩʝʨʝʙʨʠʩʪʦ-ʛʦʣʫʙʦʡ ʦʢʨʘʩʢʠ (Platinum, Silverblue), 

ʩʦʙʦʣʷ ʧʦʨʦʜʳ çʉʘʣʪʳʢʦʚʩʢʘʷ 1è. ʀʩʩʣʝʜʫʝʤʘʷ ʩʝʨʠʷ ʥʦʨʢʠ 

ʘʤʝʨʠʢʘʥʩʢʦʡ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʩʤʝʩʴ ʚʩʝʭ ʨʘʟʚʦʜʠʤʳʭ ʚ ʭʦʟʷʡʩʪʚʝ 

ʮʚʝʪʦʚʳʭ ʬʦʨʤ, ʩʝʨʠʷ ʩʦʙʦʣʷ ʩʦʩʪʦʷʣʘ ʠʟ ʟʚʝʨʴʢʦʚ ʫʢʘʟʘʥʥʦʡ ʧʦʨʦʜʳ.  

ʇʨʠ ʘʥʘʣʠʟʝ ʢʨʘʥʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘ ʦʩʥʦʚʫ ʙʳʣ ʚʟʷʪ 

ʢʘʪʘʣʦʛ ʥʝʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʄ.ʇ. ʂʦʨʘʙʣʝʚʘ, ʅ.ʇ. ʂʦʨʘʙʣʝʚʘ, 

ʇ.ʅ. ʂʦʨʘʙʣʝʚʘ (2020). ɼʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩʝʨʠʡ ʢʫʥʴʠʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 159 ʚʘʨʠʘʮʠʡ 46 ʧʨʠʟʥʘʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ: 137 ʬʝʥʦʚ ï 

ʧʝʨʬʦʨʘʮʠʦʥʥʳʝ, 9 ï ʰʦʚʥʳʝ, 13 ï ʟʫʙʥʳʝ. ʇʦʩʢʦʣʴʢʫ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʙʰʠʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʧʨʠʤʝʨʝ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ, ʝʚʨʦʧʝʡʩʢʦʡ 

ʥʦʨʢʠ ʠ ʣʝʩʥʦʛʦ ʭʦʨʷ ʧʦʜʪʚʝʨʜʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʧʦʣʦʚʦʟʨʘʩʪʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʯʘʩʪʦʪʘʭ ʧʨʦʷʚʣʝʥʠʷ ʚʘʨʠʘʮʠʡ ʢʨʘʥʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ, ʤʳ ʧʦʩʯʠʪʘʣʠ ʚʦʟʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʙʦʨʢʠ ʙʝʟ 
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ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʥʘ ʥʘʣʠʯʠʝ ʜʘʥʥʳʭ ʬʦʨʤ ʠʟʤʝʥʯʠʚʦʩʪʠ 

(ʂʦʨʘʙʣʝʚ ʠ ʜʨ., 2020). 

ɺʘʨʠʘʮʠʠ (ʬʝʥʳ) ʫʯʠʪʳʚʘʣʠʩʴ ʥʘ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʧʦʣʦʚʠʥʝ 

ʯʝʨʝʧʦʚ. ɼʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʨʘʟʣʠʯʠʡ ʩʝʨʠʡ 

ʧʨʠʤʝʥʷʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ 

ʜʣʷ ʮʝʣʝʡ ʬʝʥʝʪʠʢʠ ʧʦʧʫʣʷʮʠʡ: ʧʦʢʘʟʘʪʝʣʴ ʩʭʦʜʩʪʚʘ ʧʦʧʫʣʷʮʠʡ 

(ʢʨʠʪʝʨʠʡ ɾʠʚʦʪʦʚʩʢʦʛʦ (r), ʧʦʟʚʦʣʷʶʱʠʡ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʩʭʦʜʩʪʚʘ 

ʬʝʥʦʬʦʥʜʦʚ (ʬʝʥʦʢʦʤʧʣʝʢʩʦʚ) ʧʦʧʫʣʷʮʠʡ; ʜʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʝʥʦʬʦʥʜʦʚ ʧʨʠʤʝʥʷʣʩʷ ʧʦʢʘʟʘʪʝʣʴ ï ʩʨʝʜʥʝʝ ʯʠʩʣʦ 

ʚʘʨʠʘʮʠʡ ʧʨʠʟʥʘʢʘ (Õ); ʜʣʷ ʦʮʝʥʢʠ ʩʪʨʫʢʪʫʨʳ ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʝʥʦʬʦʥʜʘ 

ï ʧʦʢʘʟʘʪʝʣʴ h (ɾʠʚʦʪʦʚʩʢʠʡ, 1982).  

ʇʦʩʢʦʣʴʢʫ ʚʳʙʦʨʢʠ ʯʝʨʝʧʦʚ ʢʫʥʴʠʭ ʧʨʝʜʩʪʘʚʣʷʣʠ ʨʘʟʥʳʝ ʪʠʧʳ 

ʧʦʧʫʣʷʮʠʡ: ʢʫʥʠʮʘ ʣʝʩʥʘʷ ï ʧʨʠʨʦʜʥʘʷ ʧʦʧʫʣʷʮʠʷ, ʘʤʝʨʠʢʘʥʩʢʘʷ ʥʦʨʢʘ 

ʠ ʩʦʙʦʣʴ ï ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʣʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʪʘʢʦʚʳʭ ʧʦ ʚʝʣʠʯʠʥʝ ʬʣʫʢʪʫʠʨʫʶʱʝʡ 

ʘʩʠʤʤʝʪʨʠʠ, ʢʘʢ ʧʦʢʘʟʘʪʝʣʷ ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷʮʠʡ ʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ (ɿʘʭʘʨʦʚ, 2001; ɿʘʭʘʨʦʚ ʠ ʜʨ., 2001). ʀʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ. ɼʣʷ ʩʯʝʪʥʳʭ ʧʨʠʟʥʘʢʦʚ ʚʝʣʠʯʠʥʘ 

ʘʩʠʤʤʝʪʨʠʠ ʫ ʢʘʞʜʦʡ ʦʩʦʙʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʨʘʟʣʠʯʠʶ ʯʠʩʣʘ ʩʪʨʫʢʪʫʨ 

ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ. ʀʥʪʝʛʨʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʜʣʷ 

ʢʦʤʧʣʝʢʩʘ ʩʯʝʪʥʳʭ ʧʨʠʟʥʘʢʦʚ ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʷʷ ʯʘʩʪʦʪʘ 

ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʥʘ ʧʨʠʟʥʘʢ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʯʠʩʣʘ ʘʩʠʤʤʝʪʨʠʯʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʫ ʢʘʞʜʦʡ ʦʩʦʙʠ, ʦʪʥʝʩʝʥʥʦʝ ʢ ʯʠʩʣʫ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʧʨʠʟʥʘʢʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʩʪʦʨʦʥʘʤʠ, ʘ ʣʠʰʴ ʩʘʤ ʬʘʢʪ ʘʩʠʤʤʝʪʨʠʠ (ɿʘʭʘʨʦʚ ʠ ʜʨ., 2000). ʆʮʝʥʢʘ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʩʝʨʠʡ ʧʦ ʯʘʩʪʦʪʘʤ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚʘʨʠʘʮʠʡ 

ʢʨʘʥʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʤʝʪʦʜʦʤ ɢ
2 

(p¢0,05; ʨ¢0,01; 

p¢0,001) (ʇʣʦʭʠʥʩʢʠʡ, 1970); ʧʨʠ ʵʪʦʤ ʩʫʤʤʠʨʦʚʘʣʘʩʴ ʚʩʪʨʝʯʘʝʤʦʩʪʴ 

ʬʝʥʦʚ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʩʪʦʨʦʥ ʯʝʨʝʧʘ, ʦʙʲʝʤ ʚʳʙʦʨʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʣʩʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɸʥʘʣʠʟ ʬʝʥʦʬʦʥʜʦʚ 

ʢʨʘʥʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʦʢʘʟʘʣ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʪʝʧʝʥʴ ʝʛʦ 

ʨʝʘʣʠʟʘʮʠʠ ʚ ʚʳʙʦʨʢʝ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ (N. vison) ï 120 ʬʝʥʦʚ ʠʟ 

159 ï ʜʦʣʷ ʩʦʩʪʘʚʠʣʘ 75,4%, ʫ ʩʦʙʦʣʷ (M. zibellina) ʙʳʣʦ ʦʪʤʝʯʝʥʦ 113 

ʬʝʥʦʚ (ʜʦʣʷ ï 71,1%), ʫ ʣʝʩʥʦʡ ʢʫʥʠʮʳ (M. martes) ï 109 ʬʝʥʦʚ 

(68,5%). ʇʨʠ ʵʪʦʤ ʬʝʥʦʢʦʤʧʣʝʢʩʳ M. zibellina ʠ ʢʫʥʠʮʳ M. martes 

ʦʙʥʘʨʫʞʠʚʘʣʠ ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʭʦʜʩʪʚʦ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʩʦʩʪʘʚʫ ʬʝʥʦʚ, 

ʠ ʦʪʣʠʯʠʝ ʦʪ N. vison. ʊʘʢ, ʫ ʩʦʙʦʣʷ ʠ ʞʝʣʪʦʜʫʰʢʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʬʝʥʳ 

PHAv, FFIr , FFIe, FFId, FOSd, FOSul, PDTm, NMAt ʠ ʨʷʜ ʚʘʨʠʘʮʠʡ ʧʦ 

ʪʠʧʫ ʦʪʩʫʪʩʪʚʠʝ ʦʪʚʝʨʩʪʠʡ ʥʘ ʢʦʩʪʷʭ ʯʝʨʝʧʘ. ʋ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ 
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ʵʪʠ ʬʝʥʳ ʦʪʤʝʯʘʣʠʩʴ, ʧʨʠʯʝʤ ʚ ʨʘʟʥʦʤ ʩʪʘʪʫʩʝ: ʢʘʢ ʦʙʳʯʥʳʝ ʚʘʨʠʘʮʠʠ 

ï FFIe, FOSd, FOSul, ʬʝʥ ʦʪʩʫʪʩʪʚʠʝ ʦʪʚʝʨʩʪʠʡ, ʦʪʢʨʳʚʘʶʱʠʭʩʷ ʚ 

ʟʘʪʳʣʦʯʥʦʝ ʦʪʚʝʨʩʪʠʝ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʤʳʱʝʣʢʘ; ʢʘʢ ʬʝʥʳ 

ʢʨʫʧʥʦʛʦ ʤʘʩʰʪʘʙʘ, ʧʨʠʩʫʱʠʝ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʦʩʦʙʝʡ ï PFSn, FFCn, 

PDTm, ʬʝʥ ʦʪʩʫʪʩʪʚʠʝ ʦʪʚʝʨʩʪʠʡ ʧʦʟʘʜʠ ʟʘʪʳʣʦʯʥʦʛʦ ʦʪʨʦʩʪʢʘ ʚ 

ʤʳʱʝʣʦʯʥʦʡ ʷʤʢʝ; ʦʩʪʘʣʴʥʳʝ ʠʟ ʫʧʦʤʷʥʫʪʳʭ ʚʘʨʠʘʮʠʡ ʚʩʪʨʝʯʘʣʠʩʴ ʚ 

ʚʠʜʝ ʨʝʜʢʠʭ ʬʝʥʦʚ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʫ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʩʦʙʦʣʷ ʠ ʣʝʩʥʦʡ ʢʫʥʠʮʳ ʥʝ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʪʘʢʠʝ ʬʝʥʳ, ʢʘʢ: 

FPAd, FPPu, SFPl, SFPc, FPOi, NMPd, PDTc, SNCa, SNCt ï ʩʨʝʜʠ 

ʫʧʦʤʷʥʫʪʳʭ ʦʩʦʙʝʥʥʦ ʧʨʠʤʝʯʘʪʝʣʴʥʳ ʬʝʥʦʚ PDTc ʠ SNCt, 

ʩʚʦʡʩʪʚʝʥʥʳʝ ʙʦʣʴʰʠʥʩʪʚʫ ʞʠʚʦʪʥʳʭ ʚ ʚʳʙʦʨʢʘʭ ʩʦʙʦʣʷ ʠ ʣʝʩʥʦʡ 

ʢʫʥʠʮʳ. ʂʨʦʤʝ ʪʦʛʦ, ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ ʬʝʥʳ MFSmi ʠ FFCu, 

ʦʙʥʘʨʫʞʝʥʥʳʝ ʫ 31 ʟʚʝʨʴʢʘ ʚ ʩʝʨʠʷʭ M. zibellina ʠ M. martes, ʧʨʠ ʪʦʤ ʚ 

ʩʝʨʠʠ N. vison ʦʥʠ ʙʳʣʠ ʥʘʡʜʝʥʳ ʫ 1-2 ʟʚʝʨʴʢʦʚ (ʨʠʩ. 1). 

 

ʊʘʙʣʠʮʘ 1 

ʆʮʝʥʢʘ ʫʨʦʚʥʷ ʩʭʦʜʩʪʚʘ ʩʝʨʠʡ ʢʫʥʴʠʭ (ʢʫʥʠʮʘ ʣʝʩʥʘʷ, ʩʦʙʦʣʴ, ʥʦʨʢʘ 

ʘʤʝʨʠʢʘʥʩʢʘʷ) ʧʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʬʝʥʦʚ 

 

 ʇʨʠʟʥʘʢʠ ʥʦʨʢʘ/ʩʦʙʦʣʴ ʩʦʙʦʣʴ/ʢʫʥʠʮʘ ʥʦʨʢʘ/ʢʫʥʠʮʘ 

ɼʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʥʘ 

98 ʬʝʥʦʚ (%) 
74 54 56 

ʂʨʠʪʝʨʠʡ ɾʠʚʦʪʦʚʩʢʦʛʦ 

(r) 
0,756Ñ0,058 0,919Ñ0,019 0,821Ñ0,039 

 

ʊʘʙʣʠʮʘ 2 

ʉʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ ʧʦʢʘʟʘʪʝʣʝʡ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ: 

ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʚʘʨʠʘʮʠʡ ʧʨʠʟʥʘʢʦʚ (Õ) ʠ ʜʦʣʷ ʨʝʜʢʠʭ ʬʝʥʦʚ (h)  

ʜʣʷ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʩʪʦʨʦʥ ʯʝʨʝʧʦʚ ʪʨʝʭ ʚʠʜʦʚ ʢʫʥʴʠʭ* 

 
ʇʦʢʘʟʘʪʝʣʴ ʅʦʨʢʘ 

ʘʤʝʨʠʢʘʥʩʢʘʷ 

ʉʦʙʦʣʴ ʂʫʥʠʮʘ ʣʝʩʥʘʷ 

Õ ʇʨʘʚʘʷ ʩʪʦʨʦʥʘ 2,026Ñ0,116 1,911Ñ0,095 1,884Ñ0,112 

ʃʝʚʘʷ ʩʪʦʨʦʥʘ 1,998Ñ0,113 1,943Ñ0,095 1,881Ñ0,121 

h ʇʨʘʚʘʷ ʩʪʦʨʦʥʘ 0,236Ñ0,022 0,252Ñ0,021 0,264Ñ0,019 

ʃʝʚʘʷ ʩʪʦʨʦʥʘ 0,241Ñ0,020 0,248Ñ0,021 0,273Ñ0,021 
ʇʨʠʤʝʯʘʥʠʝ: *ï ʧʦ ʄʘʢʩʠʤʦʚʘ, ɽʤʝʣʴʷʥʦʚʘ, 2023ʘ ʩ ʠʩʧʨʘʚʣʝʥʠʷʤʠ ʠ ʜʦʧʦʣʥʝʥʠʷʤʠ 
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ʈʠʩ. 1. ʆʩʦʙʝʥʥʦʩʪʠ ʬʝʥʦʢʦʤʧʣʝʢʩʦʚ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ (ʘ), ʩʦʙʦʣʷ 

(ʙ) ʠ ʣʝʩʥʦʡ ʢʫʥʠʮʳ (ʚ) ʥʘ ʧʨʠʤʝʨʝ ʥʝʢʦʪʦʨʳʭ ʬʝʥʦʚ ʯʝʨʝʧʘ 

(ʚʘʨʠʘʮʠʠ ʧʨʠʟʥʘʢʦʚ ʜʘʥʳ ʧʦ ʂʦʨʘʙʣʝʚ ʠ ʜʨ., 2020) 
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ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʫʢʪʫʨʳ ʬʝʥʝʪʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʧʨʠʤʝʥʷʣʩʷ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪ ʚʘʨʠʘʮʠʡ 

ʧʨʠʟʥʘʢʦʚ. ʇʨʠ ʧʦʧʘʨʥʦʤ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩʝʨʠʡ ʢʫʥʴʠʭ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ 98 ʬʝʥʦʚ, ʨʘʟʣʠʯʠʷ ʧʦ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʢʦʪʦʨʳʭ 

ʜʦʩʪʠʛʘʣʠ ʫʨʦʚʥʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʦʯʝʪʘʥʠʷʭ. ʅʘʠʙʦʣʝʝ 

ʩʭʦʜʥʳ ʬʝʥʦʢʦʤʧʣʝʢʩʳ M. zibellina ʠ M. martes: ʜʣʷ ʵʪʠʭ ʩʝʨʠʡ 

ʦʪʤʝʯʝʥʘ ʥʘʠʤʝʥʴʰʘʷ ʜʦʣʷ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʯʘʩʪʦʪ ʬʝʥʦʚ ï 

54%. ʅʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ ʫʨʦʚʝʥʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʬʝʥʦʢʦʤʧʣʝʢʩʘʤʠ N. 

vison ʠ M. martes ï 56%; ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʣʠʯʠʡ ʦʪʤʝʯʝʥ ʜʣʷ 

N. vison ʠ M. zibellina ï 74%. ʕʪʠ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʪʘʢʦʚʳʤʠ, 

ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ ʦʮʝʥʢʝ ʩʪʝʧʝʥʠ ʩʭʦʜʩʪʚʘ ʬʝʥʦʬʦʥʜʦʚ ʩ ʧʦʤʦʱʴʶ 

ʢʨʠʪʝʨʠʷ ɾʠʚʦʪʦʚʩʢʦʛʦ: ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʧʦʢʘʟʘʪʝʣʷ 

ʩʚʦʡʩʪʚʝʥʥʘ ʧʘʨʝ M. zibellina ï M. martes ï 0,919, ʯʫʪʴ ʙʦʣʝʝ ʨʘʟʣʠʯʥʳ 

N. vison ï M. martes ï 0,821, ʥʘʠʤʝʥʝʝ ʩʭʦʜʥʳ N. vison ʠ M. zibellina ï 

0,756 (ʄʘʢʩʠʤʦʚʘ, ɽʤʝʣʴʷʥʦʚʘ, 2023ʘ) (ʪʘʙʣ. 1). 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʟʥʘʯʝʥʠʡ ʚʝʣʠʯʠʥ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʧʦʣʫʯʝʥʥʳʭ ʜʣʷ ʩʠʤʤʝʪʨʠʯʥʳʭ 

ʯʝʨʝʧʥʳʭ ʩʪʨʫʢʪʫʨ, ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʦʜʠʥʘʢʦʚʳʝ ʪʝʥʜʝʥʮʠʠ ʜʣʷ 

ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʩʪʦʨʦʥ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʧʝʮʠʬʠʢʫ 

ʬʝʥʦʬʦʥʜʦʚ ʥʘ ʧʨʠʤʝʨʝ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ ʯʝʨʝʧʘ ï ʧʨʘʚʦʡ (ʪʘʙʣ. 2). 

ʇʦʢʘʟʘʪʝʣʴ ɛ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ ʨʘʟʥʦʦʙʨʘʟʠʷ ʛʨʫʧʧ ʦʩʦʙʝʡ 

ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʤʦʨʬ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʤʥʦʞʝʩʪʚʝ ʧʨʠʟʥʘʢʦʚ. ʇʦʢʘʟʘʪʝʣʴ h ʦʮʝʥʠʚʘʝʪ ʩʪʨʫʢʪʫʨʫ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʛʨʫʧʧ ʦʩʦʙʝʡ. ɽʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʙʦʣʴʰʦʡ ʜʦʣʝ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʬʝʥʦʪʠʧʦʚ ʚ ʠʩʩʣʝʜʫʝʤʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ, ʘ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ï ʦ ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦ 

ʯʘʩʪʦʪʘʤ ʬʝʥʦʪʠʧʦʚ (ʂʦʨʟʫʥ ʠ ʜʨ., 2012). ʅʘʠʙʦʣʴʰʝʝ ʩʨʝʜʥʝʝ ʯʠʩʣʦ 

ʚʘʨʠʘʮʠʡ ʧʨʠʟʥʘʢʦʚ (Õ) ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʜʣʷ ʚʳʙʦʨʢʠ ʥʦʨʢʠ 

ʘʤʝʨʠʢʘʥʩʢʦʡ ï 2,026, ʥʝʤʥʦʛʦ ʤʝʥʴʰʝ ʚʝʣʠʯʠʥʘ ɛ ï ʜʣʷ ʩʦʙʦʣʷ ï 

1,911, ʥʘʠʤʝʥʴʰʘʷ ʚʝʣʠʯʠʥʘ ʧʨʠʟʥʘʢʘ ʦʪʤʝʯʘʣʘʩʴ ʜʣʷ ʢʫʥʠʮʳ ʣʝʩʥʦʡ ï 

1,884. ʅʘʠʙʦʣʴʰʘʷ ʜʦʣʷ ʨʝʜʢʠʭ ʬʝʥʦʚ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʜʣʷ 

ʚʳʙʦʨʢʠ ʢʫʥʠʮʳ ʣʝʩʥʦʡ ï 0,264, ʜʣʷ ʩʝʨʠʠ ʩʦʙʦʣʷ ʚʝʣʠʯʠʥʘ h 

ʩʦʩʪʘʚʠʣʘ ï 0,252, ʥʘʠʤʝʥʴʰʘʷ ʜʦʣʷ ʨʝʜʢʠʭ ʬʝʥʦʚ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʫ 

ʥʦʨʢʠ ʘʤʝʨʠʢʘʥʩʢʦʡ ï 0,236 (ʪʘʙʣ. 2). ʋʯʠʪʳʚʘʷ ʟʥʘʯʝʥʠʷ ʦʰʠʙʦʢ 

ʩʨʝʜʥʠʭ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ, ʧʨʠ ʧʦʧʘʨʥʦʤ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʳʙʦʨʦʢ 

ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤʠ ʚʠʜʘʤʠ, ʯʪʦ ʥʝ ʦʪʤʝʥʷʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ 

ʪʝʥʜʝʥʮʠʠ. 

ɼʣʷ ʧʦʷʩʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʬʝʥʦʢʦʤʧʣʝʢʩʦʚ ʢʫʥʴʠʭ, ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʣʠʪʝʨʘʪʫʨʥʳʤ 

ʩʚʝʜʝʥʠʷʤ ʧʦ ʛʝʥʝʪʠʢʝ ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ, ʧʦʩʢʦʣʴʢʫ ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʬʝʥʳ ʦʪʨʘʞʘʶʪ ʛʝʥʦʪʠʧʠʯʝʩʢʫʶ ʢʦʥʩʪʠʪʫʮʠʶ ʦʩʦʙʠ, ʘ ʯʘʩʪʦʪʘ ʠʭ 
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ʚʩʪʨʝʯʘʝʤʦʩʪʠ ï ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʨʫʧʧʳ ʦʩʦʙʝʡ (ʗʙʣʦʢʦʚ, 

1980; ʗʙʣʦʢʦʚ, 1987; ʗʙʣʦʢʦʚ, ʃʘʨʠʥʘ, 1985). 

ʃʝʩʥʘʷ ʢʫʥʠʮʘ ï ʚʳʩʦʢʦʤʦʙʠʣʴʥʳʡ ʚʠʜ, ʩʧʦʩʦʙʥʳʡ ʟʘ ʩʫʪʢʠ 

ʧʨʝʦʜʦʣʝʚʘʪʴ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ï ʜʦ 17 ʢʤ, ʩ ʯʝʤ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʚʝʣʠʯʠʥʘ ʪʘʢʠʭ ʵʚʦʣʶʮʠʦʥʥʦ ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ 

ʨʘʜʠʫʩʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʅʦʚʠʢʦʚ, 

1956; ʗʙʣʦʢʦʚ, 1987). ɹʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

ʞʝʣʪʦʜʫʰʢʠ ï ʦʪ 3000 ʜʦ 5000 ʛʘ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʚ ʨʝʛʠʦʥʝ 

ʟʥʘʯʠʤʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ ʚ ʚʠʜʝ ʧʨʝʨʳʚʘʥʠʷ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʨʦʪʷʞʝʥʠʠ ʠʟʙʠʨʘʝʤʳʭ ʚʠʜʦʤ ʙʠʦʪʦʧʦʚ ï ʦʙʣʝʩʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʠ ʣʝʩʦʣʫʛʦʚʳʭ ʵʢʦʪʦʥʦʚ, ʧʦʟʚʦʣʷʶʪ ʧʦʣʘʛʘʪʴ, ʯʪʦ 

ʦʙʠʪʘʶʱʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʢʫʥʠʮʳ ʦʪʥʦʩʷʪʩʷ ʢ 

ʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʵʚʦʣʶʮʠʦʥʥʦʤ ʩʤʳʩʣʝ (ʊʠʤʦʬʝʝʚ-ʈʝʩʦʚʩʢʠʡ ʠ ʜʨ., 

1973; ʅʦʚʠʢʦʚ, 1956; ʄʠʭʝʝʚ, 2009; ɺʣʘʜʠʤʠʨʦʚʘ, 2012, 2013). ɺ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʦʪʤʝʯʘʝʪʩʷ ʚ ʮʝʣʦʤ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʣʝʩʥʦʡ ʢʫʥʠʮʳ, ʯʪʦ 

ʦʪʨʘʞʘʝʪʩʷ ʤʘʣʳʤ ʫʨʦʚʥʝʤ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʬʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʢʫʥʴʠʭ (ʂʦʨʘʙʣʝʚ ʠ ʜʨ., 

2020). 

ʅʘʰʠ ʜʘʥʥʳʝ ʚʧʦʣʥʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʩʚʝʜʝʥʠʷʤʠ 

ʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʝʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʦʣʠʤʦʨʬʠʟʤʘ ʩʝʨʠʠ M. martes, 

ʦʪʨʘʞʘʝʤʳʡ ʧʦʢʘʟʘʪʝʣʝʤ Õ. ʉʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ h 

ʚʦʟʤʦʞʥʦ ʦʙʫʩʣʦʚʣʝʥʳ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ 

ʧʨʠʨʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʣʝʩʥʦʡ ʢʫʥʠʮʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ ʩʦʙʦʣʷ ʠ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ. 

ʉʦʙʦʣʴ ʠ ʣʝʩʥʘʷ ʢʫʥʠʮʘ ï ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʝ ʚʠʜʳ, ʥʝʨʝʜʢʦ 

ʦʙʨʘʟʫʶʱʠʝ ʧʦʤʝʩʠ ʚ ʟʦʥʝ ʩʦʚʤʝʩʪʥʦʛʦ ʦʙʠʪʘʥʠʷ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ 

ʛʝʥʝʪʠʯʝʩʢʠʤ ʩʚʦʝʦʙʨʘʟʠʝʤ ʚʦʩʪʦʯʥʳʭ ʧʦʧʫʣʷʮʠʡ M. martes 

(ʇʠʱʫʣʠʥʘ ʠ ʜʨ., 2009; ʈʦʞʥʦʚ ʠ ʜʨ., 2010 ʠ ʜʨ.). ʕʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʧʦʣʫʯʝʥʥʳʤ ʥʘʤʠ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩʝʨʠʡ ʩʦʙʦʣʷ ʠ ʣʝʩʥʦʡ ʢʫʥʠʮʳ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʭʦʜʩʪʚʘ ʬʝʥʦʢʦʤʧʣʝʢʩʦʚ (r), ʦʙʫʩʣʦʚʣʝʥʥʳʤ 

ʙʣʠʟʦʩʪʴʶ ʬʝʥʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʤʘʣʦʡ ʜʦʣʝʡ ʬʝʥʦʚ, ʜʦʩʪʦʚʝʨʥʦ 

ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʯʘʩʪʦʪʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ. 

ʂʣʝʪʦʯʥʘʷ ʧʦʧʫʣʷʮʠʷ ʩʦʙʦʣʷ ʠʩʭʦʜʥʦ ʙʳʣʘ ʫʢʦʤʧʣʝʢʪʦʚʘʥʘ 

ʞʠʚʦʪʥʳʤʠ, ʠʟʲʷʪʳʤʠ ʠʟ 9 ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ (ʂʫʣʠʯʢʦʚ, 

ʇʦʨʪʥʦʚʘ, 1967; ʉʥʳʪʢʦ, 1972). ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʫ ʩʦʙʦʣʷ, ʨʘʟʚʦʜʠʤʦʛʦ ʚ ʟʚʝʨʦʭʦʟʷʡʩʪʚʝ 

çʇʫʰʢʠʥʩʢʠʡè ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ 

ʘʣʣʝʣʝʡ ʠ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʞʠʜʘʝʤʦʡ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ ʧʦ 

ʙʦʣʴʰʠʥʩʪʚʫ ʣʦʢʫʩʦʚ ʫ ʩʦʙʦʣʷ ʩʦʚʧʘʜʘʶʪ ʠʣʠ ʦʯʝʥʴ ʙʣʠʟʢʠ 

ʩʨʘʚʥʠʚʘʝʤʳʤ ʚʠʜʘʤ ï ʚ ʚʳʙʦʨʢʘʭ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ (Mustela vison) 

ʠʟ ɸʣʷʩʢʠ ʠ ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʫʥʠʮʳ (Martes americana) ʠʟ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʂʘʥʘʜʳ (Fleming et al., 1999; ʂʘʰʪʘʥʦʚ, ʈʫʙʮʦʚʘ, 
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ʃʘʟʝʙʥʳʡ, 2010). ʇʨʠ ʘʥʘʣʠʟʝ ʠʟʤʝʥʯʠʚʦʩʪʠ D-ʧʝʪʣʠ ʤʪɼʅʂ ʙʳʣʘ 

ʫʩʪʘʥʦʚʣʝʥʘ ʦʙʱʥʦʩʪʴ ʤʘʪʝʨʠʥʩʢʦʛʦ ʛʝʥʦʤʘ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ 

ʨʘʟʣʠʯʠʷ ʜʚʫʭ ʜʦʤʝʩʪʠʮʠʨʦʚʘʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʩʦʙʦʣʷ: çʈʫʩʩʢʠʡ 

ʩʦʙʦʣʴè ʠ çɸʆ ʉʘʣʪʳʢʦʚʩʢʠʡè, ʧʦʜʪʚʝʨʞʜʘʝʤʘʷ ʚ ʪʦʤ ʯʠʩʣʝ ʘʥʘʣʠʟʦʤ 

ʧʦ ʚʳʩʦʢʦʧʦʣʠʤʦʨʬʥʳʤ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʤ ʤʘʨʢʝʨʘʤ (ʂʘʰʪʘʥʦʚ ʠ 

ʜʨ., 2011; ʂʘʰʪʘʥʦʚ ʠ ʜʨ., 2018ʘ). ɺ ʭʦʜʝ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʪʤʝʯʘʣʘʩʴ ʧʦʥʠʞʝʥʥʘʷ ʛʝʥʝʪʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʜʦʤʝʩʪʠʮʠʨʦʚʘʥʥʦʛʦ ʩʦʙʦʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʚʦʪʥʳʤʠ ʧʨʠʨʦʜʥʳʭ 

ʧʦʧʫʣʷʮʠʡ ʗʢʫʪʠʠ ʠ ɸʤʫʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ (ʂʘʰʪʘʥʦʚ ʠ ʜʨ., 2016). 

ʉʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʜʦʤʝʩʪʠʢʘʮʠʠ 

ʩʦʙʦʣʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʧʦʧʫʣʷʮʠʷ ʩʦʙʦʣʷ 

ʟ/ʭ çʉʘʣʪʳʢʦʚʩʢʠʡè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʫʶ ʛʨʫʧʧʫ, 

ʛʝʥʝʪʠʯʝʩʢʠ ʦʪʣʠʯʘʶʱʫʶʩʷ ʦʪ ʚʩʝʭ ʠʩʭʦʜʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʧʦʧʫʣʷʮʠʡ. ʅʘʯʘʣʴʥʳʝ ʵʪʘʧʳ ʜʦʤʝʩʪʠʢʘʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʦʪʙʦʨ ʧʦ 

ʨʷʜʫ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʩʥʠʞʝʥʠʝʤ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʬʠʢʩʘʮʠʝʡ ʥʝʢʦʪʦʨʳʭ ʘʣʣʝʣʝʡ ʠ 

ʧʨʦʷʚʣʝʥʠʝʤ ʵʬʬʝʢʪʘ ʦʩʥʦʚʘʪʝʣʷ (ʉʦʤʦʚʘ, 2022). ʇʦʩʣʝʜʥʝʝ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʥʘʤʠ ʚʳʙʦʨʢʝ ʩʦʙʦʣʷ ʧʦʨʦʜʳ 

çʉʘʣʪʳʢʦʚʩʢʘʷ-1è. 

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʣʷ ʩʦʙʦʣʷ ʙʳʣ ʧʦʣʫʯʝʥ ʩʨʝʜʥʠʡ 

ʫʨʦʚʝʥʴ ʧʦʢʘʟʘʪʝʣʝʡ ʬʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʥʘʠʙʦʣʴʰʠʡ 

ʫʨʦʚʝʥʴ ʦʪʣʠʯʠʡ ʬʝʥʦʢʦʤʧʣʝʢʩʘ ʦʪ ʪʘʢʦʚʦʛʦ ʜʦʤʝʩʪʠʮʠʨʦʚʘʥʥʦʡ 

ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ. ʀʟ ʦʙʠʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʢʫʥʴʠʭ ʛʝʥʝʪʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ ʙʣʠʟʦʢ ʢ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʝ ʣʝʩʥʦʡ 

ʭʦʨʴ (Mustela putorius) (ʊʫʤʘʥʦʚ, 2009). ʉʨʝʜʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʥʘʤʠ 

ʚʠʜʦʚ ʥʘʠʙʦʣʴʰʝʝ ʬʝʥʝʪʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ ʦʪʤʝʯʘʣʦʩʴ ʤʝʞʜʫ 

çʘʤʝʨʠʢʘʥʢʦʡè ʠ ʞʝʣʪʦʜʫʰʢʦʡ. ɺʝʣʠʯʠʥʘ ʢʨʠʪʝʨʠʷ ɾʠʚʦʪʦʚʩʢʦʛʦ, 

ʧʦʣʫʯʝʥʥʘʷ ʚ ʭʦʜʝ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ 

ʬʝʥʦʢʦʤʧʣʝʢʩʦʚ N. vison ʠ M. martes ʯʫʪʴ ʤʝʥʴʰʝ, ʥʝʞʝʣʠ ʪʘʢʦʚʘʷ, 

ʧʦʣʫʯʝʥʥʘʷ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʚʳʙʦʨʦʢ ʩʦʙʦʣʷ ʠ ʣʝʩʥʦʡ ʢʫʥʠʮʳ. 

ʄʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʬʝʥʝʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʧʦʣʫʯʝʥ ʧʨʠ 

ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩʝʨʠʡ N. vison ʠ M. zibellina.  

ʋ ʘʤʝʨʠʢʘʥʩʢʠʭ ʥʦʨʦʢ ʩʪʘʥʜʘʨʪʥʫʶ ʦʢʨʘʩʢʫ ʦʧʨʝʜʝʣʷʝʪ 21 ʛʝʥ, 

ʚ ʪʦʤ ʯʠʩʣʝ 14 ʜʦʤʠʥʘʥʪʥʳʭ ʠ 7 ʨʝʮʝʩʩʠʚʥʳʭ (ʀʣʴʠʥʘ, ʂʫʟʥʝʮʦʚ, 

1965). ʏʝʨʥʳʡ ʩʪʘʥʜʘʨʪʥʳʡ ʬʝʥʦʪʠʧ (Black standard) ʦʙʦʟʥʘʯʘʝʪʩʷ 

ʛʝʥʝʪʠʯʝʩʢʠʤ ʩʠʤʚʦʣʦʤ (+/+). ʄʫʪʘʥʪʥʳʝ ʦʢʨʘʩʦʯʥʳʝ ʬʦʨʤʳ 

ʩʝʨʝʙʨʠʩʪʦ-ʛʦʣʫʙʳʝ ʥʦʨʢʠ (Silverblue) ʦʪʥʦʩʷʪʩʷ ʢ ʤʦʥʦʨʝʮʠʩʩʠʚʥʳʤ 

(p/p), ʩʘʧʬʠʨ (Aleutiansilver) ï ʢ ʜʠʨʝʮʝʩʩʠʚʥʳʤ (a/a p/p) (ʊʨʘʧʝʟʦʚ, 

ʊʨʘʧʝʟʦʚʘ, 2009). ʈʘʩʩʤʘʪʨʠʚʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʛʝʥʦʪʠʧʘ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʬʝʥʦʪʠʧʘ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʣʠ ʚʣʠʷʥʠʝ ʤʫʪʘʮʠʠ a/a ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʩʪʨʫʢʪʫʨʳ ʣʝʡʢʦʮʠʪʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʮʝʥʪʘ ʧʨʦʧʫʩʪʦʚʘʚʰʠʭ ʩʘʤʦʢ 

ʛʝʥʦʪʠʧʘ a/a p/p ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʢʦʡ Black standard (ɹʝʣʷʝʚ, 

ɽʚʩʠʢʦʚ, 1967; ʋʟʝʥʙʘʝʚʘ ʠ ʜʨ., 2009). ʕʪʠ ʠ ʜʨʫʛʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 
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ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʣʝʡʦʪʨʦʧʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʤʫʪʘʮʠʡ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʦʢʨʘʩʢʫ ʤʝʭʘ ʥʝ ʪʦʣʴʢʦ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ, 

ʥʦ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʝʣʝʢʮʠʠ 

(ɹʝʣʷʝʚ, ɽʚʩʠʢʦʚ, 1967; ɹʝʣʷʝʚ, ɾʝʣʝʟʥʦʚʘ, 1968; ɺʦʡʪʝʥʢʦ, ʊʨʘʧʝʟʦʚ, 

2001; ʀʣʴʠʥʘ ʠ ʜʨ., 2007; ʊʨʘʧʝʟʦʚ ʠ ʜʨ., 2007 ʠ ʜʨ.). 

ɺʳʩʦʢʦ ʥʘʩʣʝʜʩʪʚʝʥʥʦ ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʦʢʨʘʩʢʠ 

ʥʝʠʟʙʝʞʥʦ ʩʚʷʟʘʥ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤ ʩʚʦʝʦʙʨʘʟʠʝʤ ʦʪʜʝʣʴʥʳʭ ʦʢʨʘʩʦʯʥʳʭ 

ʬʦʨʤ, ʯʪʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʜʪʚʝʨʞʜʝʥʦ ʚʳʷʚʣʝʥʠʝʤ ʨʘʟʥʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʜʠʩʪʘʥʮʠʡ ʧʦ ʧʷʪʠ ʧʦʣʠʤʦʨʬʥʳʤ ʩʠʩʪʝʤʘʤ ʢʨʦʚʠ ʪʨʝʭ 

ʮʚʝʪʦʚʳʭ ʛʨʫʧʧ ʭʦʨʴʢʦʚ ʢʣʝʪʦʯʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ (ʄʘʨʢʦʚʠʯ ʠ ʜʨ., 

2014). ʀʩʭʦʜʷ ʠʟ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʛʦ, ʠʟʫʯʘʝʤʫʶ ʥʘʤʠ ʚʳʙʦʨʢʫ N. 

vison, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʙʦʣʝʝ-ʤʝʥʝʝ ʨʘʟʥʦʦʙʨʘʟʥʦʡ 

ʧʦ ʥʘʙʦʨʫ ʛʝʥʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï ʬʝʥʦʚ, ʪʘʢ ʢʘʢ ʵʪʦ ʩʤʝʩʴ ʪʨʝʭ 

ʦʢʨʘʩʦʯʥʳʭ ʬʦʨʤ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʙʦʣʝʝ-ʤʝʥʝʝ ʦʜʥʦʨʦʜʥʦʡ ʧʦ 

ʘʣʣʝʣʴʥʦʤʫ ʥʘʙʦʨʫ ʚ ʚʠʜʫ ʧʨʠʩʫʪʩʪʚʠʷ ʵʬʬʝʢʪʘ ʛʦʤʦʟʠʛʦʪʠʟʘʮʠʠ 

ʘʣʣʝʣʦʬʦʥʜʘ, ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʚʝʜʝʥʠʶ ʧʦʨʦʜʥʳʭ ʣʠʥʠʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ ʬʝʥʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʝʨʠʠ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʨʝʘʣʠʟʘʮʠʠ ʬʝʥʦʬʦʥʜʘ, ʤʘʢʩʠʤʘʣʴʥʦʤ ʩʨʝʜʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʧʦʧʫʣʷʮʠʡ ʪʨʝʭ ʚʠʜʦʚ ʢʫʥʴʠʭ ʩʨʝʜʥʝʤ ʯʠʩʣʝ ʤʦʨʬ (ɛ) ʠ 

ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦ ʯʘʩʪʦʪʘʤ ʬʝʥʦʪʠʧʦʚ (h), ʤʦʛʫʪ 

ʦʙʲʷʩʥʷʪʴʩʷ ʫʢʘʟʘʥʥʦʡ ʩʧʝʮʠʬʠʢʦʡ ʚʳʙʦʨʢʠ. 

ʆʮʝʥʢʘ ʫʨʦʚʥʷ ʬʣʫʢʪʫʠʨʫʶʱʝʡ ʘʩʠʤʤʝʪʨʠʠ ʨʘʟʥʳʭ ʛʨʫʧʧ 

ʧʨʠʟʥʘʢʦʚ ʧʦʢʘʟʘʣʘ ʨʘʟʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʘʢʦʚʳʭ ʢ ʚʦʟʜʝʡʩʪʚʠʷʤ 

ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʙʠʣʘʪʝʨʘʣʴʥʦʡ 

ʩʠʤʤʝʪʨʠʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʜʣʷ ʧʝʨʬʦʨʘʮʠʦʥʥʳʭ ʠ ʰʦʚʥʳʭ 

ʧʨʠʟʥʘʢʦʚ. ɺ ʚʳʙʦʨʢʘʭ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ ʠ ʩʦʙʦʣʷ ʥʘʠʙʦʣʴʰʘʷ ʜʦʣʷ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʣʫʯʘʝʚ ʘʩʠʤʤʝʪʨʠʠ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʰʦʚʥʳʭ 

ʧʨʠʟʥʘʢʦʚï 0,229 ʠ 0,197 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ ʧʝʨʬʦʨʘʮʠʦʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʦʪʤʝʯʝʥʳ ʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ ʘʩʠʤʤʝʪʨʠʠï 0,190 ʠ 

0,162 (ʪʘʙʣ. 3, ʨʠʩ. 2). 

ʋ ʣʝʩʥʦʡ ʢʫʥʠʮʳ ʘʩʠʤʤʝʪʨʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘʪʨʘʛʠʚʘʣʘ 

ʧʝʨʬʦʨʘʮʠʦʥʥʳʝ ʧʨʠʟʥʘʢʠ (0,167), ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʩʣʫʯʘʝʚ ʘʩʠʤʤʝʪʨʠʠ 

ʜʣʷ ʰʦʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʦʩʪʘʚʠʣʘ 0,104. ʆʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʨʘʟʣʠʯʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʘʩʠʤʤʝʪʨʠʠ ʜʣʷ ʨʘʟʥʳʭ ʛʨʫʧʧ ʧʨʠʟʥʘʢʦʚ 

ʦʙʥʘʨʫʞʠʣʘ ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ 

ʤʝʞʜʫ ʰʦʚʥʳʤʠ ʠ ʧʝʨʬʦʨʘʮʠʦʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ: ʟʥʘʯʝʥʠʝ ɢ
2
 ʥʝ 

ʜʦʩʪʠʛʣʦ 3,84 (pÒ0,05) ʥʠ ʚ ʦʜʥʦʤ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʣʫʯʘʝʚ (ʪʘʙʣ. 

3, ʨʠʩ. 2). 

ɿʫʙʥʳʝ ʧʨʠʟʥʘʢʠ ʧʦʢʘʟʘʣʠ ʥʘʠʤʝʥʴʰʫʶ ʩʢʣʦʥʥʦʩʪʴ ʢ 

ʧʨʦʷʚʣʝʥʠʶ ʘʩʠʤʤʝʪʨʠʠ ʩʨʝʜʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʛʨʫʧʧ ʧʨʠʟʥʘʢʦʚ: 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʩʣʫʯʘʝʚ ʘʩʠʤʤʝʪʨʠʠ ʜʣʷ ʣʝʩʥʦʡ ʢʫʥʠʮʳ ʩʦʩʪʘʚʠʣʘ 

0,094, ʜʣʷ ʩʦʙʦʣʷ ï 0,085, ʜʣʷ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ ï 0,047. 
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ɿʘʬʠʢʩʠʨʦʚʘʥʳ ʟʥʘʯʠʤʳʝ ʦʪʣʠʯʠʷ ʚʝʣʠʯʠʥʳ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʪ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʣʫʯʘʝʚ ʘʩʠʤʤʝʪʨʠʠ ʧʝʨʬʦʨʘʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʜʣʷ 

ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʥʘʤʠ ʩʝʨʠʡ ʢʫʥʴʠʭ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʩʦʙʦʣʷ ʠ 

ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ ʦʪʤʝʯʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʩʣʫʯʘʝʚ ʘʩʠʤʤʝʪʨʠʠ ʰʦʚʥʳʭ ʠ ʟʫʙʥʳʭ ʧʨʠʟʥʘʢʦʚ (ʪʘʙʣ. 3, ʨʠʩ. 2). 

 

ʊʘʙʣʠʮʘ 3 

ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʩʣʫʯʘʝʚ ʘʩʠʤʤʝʪʨʠʠ ʨʘʟʥʳʭ ʛʨʫʧʧ ʜʠʩʢʨʝʪʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʫʥʴʠʭ (ʣʝʩʥʘʷ ʢʫʥʠʮʘ, ʩʦʙʦʣʴ, 

ʘʤʝʨʠʢʘʥʩʢʘʷ ʥʦʨʢʘ) 

 

ɺʠʜ ʇʨʠʟʥʘʢʠ 
ʉʣʫʯʘʝʚ 

ʘʩʠʤʤʝʪʨʠʠ 

ɺʩʪʨʝʯʘʝʤʦʩʪʴ 

ʩʣʫʯʘʝʚ 

ʘʩʠʤʤʝʪʨʠʠ 

ʆʮʝʥʢʘ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʣʫʯʘʝʚ 

ʘʩʠʤʤʝʪʨʠʠ ʨʘʟʥʳʭ ʛʨʫʧʧ 

ʧʨʠʟʥʘʢʦʚ 

ɢ
2
 

(pÒ0,05) 

ʩʦʧʦʩʪʘʚʣʷʝʤʳʝ 

ʧʨʠʟʥʘʢʠ 

ʢ
ʫʥ
ʠ
ʮ
ʘ

 ʧʝʨʬʦʨʘʮʠʦʥʥʳʝ 209 0,167 2,18 
ʧʝʨʬʦʨʘʮʠʦʥʥʳʝ / 

ʰʦʚʥʳʝ 

ʰʦʚʥʳʝ 10 0,104 0,06 ʰʦʚʥʳʝ / ʟʫʙʥʳʝ 

ʟʫʙʥʳʝ 12 0,094 3,9 
ʟʫʙʥʳʝ / 

ʧʝʨʬʦʨʘʮʠʦʥʥʳʝ 

ʩ
ʦ
ʙ
ʦ
ʣ
ʴ

 ʧʝʨʬʦʨʘʮʠʦʥʥʳʝ 202 0,162 2,18 
ʧʝʨʬʦʨʘʮʠʦʥʥʳʝ / 

ʰʦʚʥʳʝ 

ʰʦʚʥʳʝ 19 0,197 5,13 ʰʦʚʥʳʝ / ʟʫʙʥʳʝ 

ʟʫʙʥʳʝ 11 0,085 4,3 
ʟʫʙʥʳʝ / 

ʧʝʨʬʦʨʘʮʠʦʥʥʳʝ 

ʥ
ʦ
ʨ
ʢ
ʘ

 ʧʝʨʬʦʨʘʮʠʦʥʥʳʝ 238 0,190 0,68 
ʧʝʨʬʦʨʘʮʠʦʥʥʳʝ / 

ʰʦʚʥʳʝ 

ʰʦʚʥʳʝ 22 0,229 14,56 ʰʦʚʥʳʝ / ʟʫʙʥʳʝ 

ʟʫʙʥʳʝ 6 0,047 13,54 
ʟʫʙʥʳʝ / 

ʧʝʨʬʦʨʘʮʠʦʥʥʳʝ 

ʇʨʠʤʝʯʘʥʠʝ: ʟʘʣʠʚʢʦʡ ʦʙʦʟʥʘʯʝʥʳ ʨʘʟʣʠʯʠʷ, ʜʦʩʪʠʛʘʶʱʠʝ ʫʨʦʚʥʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

(pÒ0,05). 

 

ɺ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʥʘ ʧʨʠʤʝʨʝ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ 

ʢʫʥʴʠʭ, ʚ ʯʘʩʪʥʦʩʪʠ ï ʣʝʩʥʦʡ ʢʫʥʠʮʳ ʠ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ, ï ʧʦʢʘʟʘʥ 

ʧʦʥʠʞʝʥʥʳʡ ʫʨʦʚʝʥʴ ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʜʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, 

ʦʪʨʘʞʘʶʱʠʡʩʷ ʚ ʪʦʤ ʯʠʩʣʝ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʬʣʫʢʪʫʠʨʫʶʱʝʡ 

ʘʩʠʤʤʝʪʨʠʠ; ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʝʚʘʣʠʨʦʚʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʫʙʥʳʭ ʧʨʠʟʥʘʢʦʚ (ʂʦʨʘʙʣʝʚ ʠ ʜʨ., 

2020). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʛʣʘʩʫʶʪʩʷ ʩ 

ʜʘʥʥʳʤʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ.  
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ʇʨʠ ʦʮʝʥʢʝ ʤʝʞʚʠʜʦʚʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʚʝʣʠʯʠʥʝ ʬʣʫʢʪʫʠʨʫʶʱʝʡ 

ʘʩʠʤʤʝʪʨʠʠ ʨʘʟʥʳʭ ʛʨʫʧʧ ʜʠʩʢʨʝʪʥʳʭ ʧʨʠʟʥʘʢʦʚ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʯʝʨʝʧʦʚ ʣʝʩʥʦʡ 

ʢʫʥʠʮʳ, ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ï ʫ ʩʦʙʦʣʷ ʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ï ʫ ʝʚʨʦʧʝʡʩʢʦʡ 

ʥʦʨʢʠ. ʆʜʥʘʢʦ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʣʠʰʴ 

ʦʪʣʠʯʠʝ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ ʦʪ ʣʝʩʥʦʡ ʢʫʥʠʮʳ ʧʦ ʰʦʚʥʳʤ ʧʨʠʟʥʘʢʘʤ 

(ʪʘʙʣ. 4; ʨʠʩ. 2). 
 

 
ʈʠʩ. 2. ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʩʣʫʯʘʝʚ ʘʩʠʤʤʝʪʨʠʠ ʨʘʟʥʳʭ ʛʨʫʧʧ ʜʠʩʢʨʝʪʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʫʥʴʠʭ (ʢʫʥʠʮʘ ʣʝʩʥʘʷ, ʩʦʙʦʣʴ, ʥʦʨʢʘ 

ʘʤʝʨʠʢʘʥʩʢʘʷ) (ʜʦʣʠ ʝʜʠʥʠʮʳ) 

 

 

ʊʘʙʣʠʮʘ 4 

ʆʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʩʝʨʠʡ ʢʫʥʴʠʭ (ʢʫʥʠʮʘ ʣʝʩʥʘʷ, ʩʦʙʦʣʴ, 

ʥʦʨʢʘ ʘʤʝʨʠʢʘʥʩʢʘʷ) ʧʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʣʫʯʘʝʚ ʘʩʠʤʤʝʪʨʠʠ ʨʘʟʥʳʭ 

ʛʨʫʧʧ ʜʠʩʢʨʝʪʥʳʭ ʧʨʠʟʥʘʢʦʚ ʤʝʪʦʜʦʤ ɢ
2
 (pÒ0,05) 

 

ʇʨʠʟʥʘʢʠ ʥʦʨʢʘ/ʩʦʙʦʣʴ ʩʦʙʦʣʴ/ʢʫʥʠʮʘ ʥʦʨʢʘ/ʢʫʥʠʮʘ 

ʧʝʨʬʦʨʘʮʠʦʥʥʳʝ 2,94 0,11 1,88 

ʰʦʚʥʳʝ 0,22 2,78 4,47 

ʟʫʙʥʳʝ 1,46 0,04 1,99 

 

 

 

 

0,19 

0,162 

0,167 

0,229 

0,197 

0,104 

0,047 

0,085 

0,094 

0 0,05 0,1 0,15 0,2 0,25

ʅʦʨʢʘ ʘʤʝʨʠʢʘʥʩʢʘʷ 

ʉʦʙʦʣʴ 

ʂʫʥʠʮʘ ʣʝʩʥʘʷ 

ʟʫʙʥʳʝ ʰʦʚʥʳʝ ʧʝʨʬʦʨʘʮʠʦʥʥʳʝ 
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ʊʘʙʣʠʮʘ 5 

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʘʩʠʤʤʝʪʨʠʠ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʠʩʢʨʝʪʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʩʝʨʠʡ ʢʫʥʴʠʭ (ʢʫʥʠʮʘ ʣʝʩʥʘʷ, ʩʦʙʦʣʴ, ʥʦʨʢʘ 

ʘʤʝʨʠʢʘʥʩʢʘʷ) 

 

 
N M°m Lim s 

ʢʫʥʠʮʘ  32 0,156°0,011 0,050 ï0,281 0,063 

ʩʦʙʦʣʴ 32 0,169°0,011 0,089 ï0,300 0,061 

ʥʦʨʢʘ 32 0,197°0,011 0,069 ï0,372 0,065 

 

ʈʘʩʯʝʪ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʜʣʷ 

ʢʦʤʧʣʝʢʩʘ ʧʨʠʟʥʘʢʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʬʣʫʢʪʫʠʨʫʶʱʝʡ 

ʘʩʠʤʤʝʪʨʠʠ ʫ ʜʦʤʝʩʪʠʮʠʨʦʚʘʥʥʳʭ ʬʦʨʤ ʢʫʥʴʠʭ: ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ 

ʘʩʠʤʤʝʪʨʠʠ ʜʣʷ ʥʦʨʢʠ ʘʤʝʨʠʢʘʥʩʢʦʡ ï 0,197, ʜʣʷ ʩʦʙʦʣʷ ï 0,168, ʜʣʷ 

ʢʫʥʠʮʳ ʣʝʩʥʦʡ ï 0,156 (ʄʘʢʩʠʤʦʚʘ, ɽʤʝʣʴʷʥʦʚʘ, 2023ʙ). ɿʜʝʩʴ ʫʨʦʚʥʷ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪ ʦʪʣʠʯʠʝ ʚʳʙʦʨʢʠ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ ʦʪ 

ʧʨʦʯʠʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʳʙʦʨʦʢ (ʪʘʙʣ. 5). ɼʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʥʘʨʫʰʝʥʠʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʫ ʞʠʚʦʪʥʳʭ ʢʣʝʪʦʯʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ, 

ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʛʦʤʦʟʠʛʦʪʠʟʘʮʠʝʡ ʘʣʣʝʣʦʬʦʥʜʦʚ ʯʠʩʪʳʭ 

ʣʠʥʠʡ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʞʝʩʪʢʦʛʦ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʦʪʙʦʨʘ ʧʦ ʨʷʜʫ 

ʩʝʣʝʢʪʠʨʫʝʤʳʭ ʧʨʠʟʥʘʢʦʚ, ʩʥʠʞʝʥʠʝʤ ʜʘʚʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ 

ʠ ʜʝʩʪʘʙʠʣʠʟʘʮʠʝʡ ʧʦ ʦʪʜʝʣʴʥʳʤ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʤ ʬʫʥʢʮʠʷʤ, ʠ ʚ 

ʮʝʣʦʤ ʩʪʨʝʩʩʦʚʳʤ ʩʦʩʪʦʷʥʠʝʤ ʟʚʝʨʝʡ. 

ɿʘʢʣʶʯʝʥʠʝ. ʀʟʫʯʝʥʠʝ ʬʝʥʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʨʝʭ ʚʠʜʦʚ 

ʢʫʥʴʠʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʙʦʨʢʘʤʠ ʠʟ ʧʨʠʨʦʜʥʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʦʧʫʣʷʮʠʡ, ʧʦʢʘʟʘʣʦ ʩʚʦʝʦʙʨʘʟʠʝ ʬʝʥʦʬʦʥʜʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʩʪʝʧʝʥʴ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʦʜʩʪʚʘ ʠ ʤʝʨʫ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ 

ʛʝʥʦʪʠʧʠʯʝʩʢʦʡ ʠ ʤʦʜʠʬʠʢʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ. ʉʨʝʜʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʚʦʢʫʧʥʦʩʪʝʡ ʢʫʥʴʠʭ ʥʘʠʙʦʣʝʝ 

ʧʦʣʠʤʦʨʬʥʘ ʩʝʨʠʷ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ 

ʧʨʦʤʳʰʣʝʥʥʫʶ ʧʦʧʫʣʷʮʠʶ, ʜʣʷ ʢʦʪʦʨʦʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ: 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʪʝʧʝʥʴ ʨʝʘʣʠʟʘʮʠʠ ʬʝʥʦʬʦʥʜʘ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʨʝʜʥʝʝ 

ʯʠʩʣʦ ʚʘʨʠʘʮʠʡ ʧʨʠʟʥʘʢʦʚ, ʤʠʥʠʤʘʣʴʥʘʷ ʜʦʣʷ ʨʝʜʢʠʭ ʬʝʥʦʚ, 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʬʣʫʢʪʫʠʨʫʶʱʝʡ ʘʩʠʤʤʝʪʨʠʠ. ʋʢʘʟʘʥʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʛʫʪ ʦʙʲʷʩʥʷʪʴʩʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʨʘʟʥʦʨʦʜʥʦʩʪʴʶ ʥʦʨʦʢ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʪʨʝʤʷ ʮʚʝʪʦʚʳʤʠ ʬʦʨʤʘʤʠ ï Black standard, Silverblue, 

Aleutiansilver, ʠ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤ ʦʪʙʦʨʦʤ, ʜʝʡʩʪʚʫʶʱʠʤ ʥʘ 

ʜʦʤʝʩʪʠʮʠʨʦʚʘʥʥʳʝ ʧʦʧʫʣʷʮʠʠ, ʠ ʨʘʟʨʫʰʘʶʱʠʤ ʚʳʨʘʙʦʪʘʥʥʳʝ ʚ 

ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʫʩʪʦʡʯʠʚʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ (ɹʝʣʷʝʚ, 

1982). ʅʘʠʤʝʥʝʝ ʧʦʣʠʤʦʨʬʥʦʡ ʠʟ ʠʟʫʯʝʥʥʳʭ ʦʢʘʟʘʣʘʩʴ ʚʳʙʦʨʢʘ ʣʝʩʥʦʡ 

ʢʫʥʠʮʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʧʨʠʨʦʜʥʫʶ ʧʦʧʫʣʷʮʠʶ, ʦʙʠʪʘʶʱʫʶ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʘʥʥʘʷ ʩʝʨʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 
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ʤʠʥʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʴʶ ʨʝʘʣʠʟʘʮʠʠ ʬʝʥʦʬʦʥʜʘ, ʥʘʠʤʝʥʴʰʝʡ 

ʚʝʣʠʯʠʥʦʡ ʧʦʢʘʟʘʪʝʣʷ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʠ 

ʤʠʥʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʬʣʫʢʪʫʠʨʫʶʱʝʡ ʘʩʠʤʤʝʪʨʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʦʧʦʩʪʘʚʣʷʝʤʳʤʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ 

ʠ ʩʦʙʦʣʷ. ʕʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʛʝʥʦʪʠʧ-

ʩʨʝʜʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʛʦ ʦʪʙʦʨʘ. 

ɼʣʷ ʚʳʙʦʨʢʠ ʩʦʙʦʣʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʫʶ ʧʦʧʫʣʷʮʠʶ 

ʧʦʨʦʜʳ çʉʘʣʪʳʢʦʚʩʢʘʷ-1è, ʭʘʨʘʢʪʝʨʥʘ ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʩʪʝʧʝʥʴ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ, ʠ ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʩʭʦʜʩʪʚʘ ʬʝʥʦʢʦʤʧʣʝʢʩʘ ʩ 

ʪʘʢʦʚʳʤ ʨʦʜʩʪʚʝʥʥʦʛʦ ʚʠʜʘ ï ʣʝʩʥʦʡ ʢʫʥʠʮʝʡ. ʄʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʩʭʦʜʩʪʚʘ ʧʦʧʫʣʷʮʠʡ ʧʦʣʫʯʝʥ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩʝʨʠʡ ʩʦʙʦʣʷ ʠ 

ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ, 

ʠʩʭʦʜʥʦ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʩʪʝʧʝʥʴʶ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ.  
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COMPARATIVE ANALYSIS OF PHENETIC FEATURES IN THE 

PINE MARTEN ( MARTES MARTES; NATURAL POPULATION), 

AMERICAN MINK ( NEOVISON VISON), AND SABLE (MARTES 

ZIBELLINA ; COMMERCIAL POPULATIONS)  
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A phenetic analysis was performed on skull samples (32 specimens per 

species) of three mustelid species: the pine marten (Martes martes), sable 

(Martes zibellina), and American mink (Neovison vison). The M. martes 

sample originated from a natural population in Tver Oblast, Russia, while M. 

zibellina and N. vison specimens were derived from captive-bred 

commercial populations. Comparative evaluation utilized 159 variants of 46 

morphological traits. Phenocomplex differences were assessed based on 

phenotypic potential realization, Zhivotovskyôs criterion, parameters ɛ 

(mutation rate) and h (heterozygosity), and fluctuating asymmetry levels. 

The American mink series, comprising three color morphs (standard, 

sapphire, and silver-blue), exhibited the highest polymorphism. In contrast, 

the pine marten sample showed the lowest polymorphism. The sable 

population (óSaltykovskaya-1ô commercial breed) displayed intermediate 

polymorphism across intrapopulation diversity metrics and the highest 

phenocomplex similarity to the pine marten. Minimal phenetic similarity 

was observed between the sable and American mink series. 

Keywords: phenetics, fluctuating asymmetry, mustelids, Martes martes, 

Martes zibellina, Neovison vison, populations, commercial populations. 
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ɼʀʄʆʈʌʀɿʄ ɺ ʇʆʇʋʃʗʎʀʗʍ LYTHRUM PORTULA 

 

ɼ.ʆ. ɻʨʫʰʝʥʢʦʚ, ʄ.ɺ. ʄʘʨʢʦʚ 
ʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʄʦʩʢʚʘ 

 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʜʚʫʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʦʜʥʦʣʝʪʥʝʛʦ ʨʘʩʪʝʥʠʷ ï 

Lythrum portula. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʦʥʪʦʛʝʥʝʟʘ ʨʘʩʪʝʥʠʷ ʠ 

ʚʘʨʠʘʥʪʳ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ 

ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʤʦʨʬʠʟʤ, ʪʝʨʦʬʠʪ, ʘʥʘʪʦʤʠʷ, ʘʵʨʝʥʭʠʤʘ, 

ʦʥʪʦʛʝʥʝʟ. 

 

Lythrum portula ï ʦʜʥʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ ʠʟ ʩʝʤʝʡʩʪʚʘ 

ɼʝʨʙʝʥʥʠʢʦʚʳʝ Lythraceae, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʧʦ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʤ ʥʘʨʫʰʝʥʥʳʤ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤ 

ʚ ɽʚʨʦʧʝ. ɺʩʪʨʝʯʘʝʪʩʷ ʢʘʢ ʟʘʥʦʩʥʦʝ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʉʐɸ ʠ ʶʛʦ-

ʟʘʧʘʜʝ ʂʘʥʘʜʳ.  

ɼʘʥʥʦʝ ʨʘʩʪʝʥʠʝ ʧʨʝʜʧʦʯʠʪʘʝʪ ʩʝʣʠʪʴʩʷ ʚ ʧʦʥʠʞʝʥʠʷʭ ʨʝʣʴʝʬʘ, 

ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʣʠ ʧʨʠʨʦʜʥʳʭ 

ʥʘʨʫʰʝʥʠʡ. ʏʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʧʦʪʦʤʫ ʙʳʣʠ ʥʝʩʢʦʣʴʢʦ ʣʫʯʰʝ 

ʠʩʩʣʝʜʦʚʘʥʳ ʧʦʧʫʣʷʮʠʠ Lythrum portula ʚ ʩʪʦʯʥʳʭ ʢʘʥʘʣʘʭ, ʢʘʥʘʚʘʭ, 

ʣʫʞʘʭ, ʥʘ ʚʳʨʫʙʢʘʭ ʠ ʢʦʣʝʷʭ ʛʨʫʥʪʦʚʳʭ ʜʦʨʦʛ. ɿʘʨʦʩʣʠ ʨʘʩʪʝʥʠʡ ʵʪʦʛʦ 

ʚʠʜʘ ʧʨʠʚʣʝʢʣʠ ʚʥʠʤʘʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ ʅʠʜʝʨʣʘʥʜʦʚ, ʠ ʦʥʠ ʚ ʩʚʦʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ, ʥʝ ʟʘʪʨʘʛʠʚʘʷ ʢʘʢʠʝ-ʣʠʙʦ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʨʬʦʣʦʛʠʠ 

ʨʘʩʪʝʥʠʡ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʪʠ ʟʘʨʦʩʣʠ ʧʨʝʧʷʪʩʪʚʫʶʪ ʩʪʦʢʫ ʚʦʜʳ ʧʦ 

ʚʦʜʦʩʪʦʯʥʳʤ ʢʘʥʘʚʘʤ (Bailly et al., 2015). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʧʨʦʩʪʨʘʪʥʳʝ ʢʣʦʥʦʦʙʨʘʟʥʳʝ ʦʩʦʙʠ Lythrum portula ʠʟ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʫʢʦʨʝʥʷʶʱʠʭʩʷ, ʥʦ ʥʝ ʦʙʦʩʦʙʣʷʶʱʠʭʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦʣʥʦʩʪʴʶ, 

ʨʘʤʝʪ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴ ʚʝʩʴʤʘ ʧʣʦʪʥʳʝ ʩʢʦʧʣʝʥʠʷ. ɺʧʨʦʯʝʤ, ʵʪʦ 

ʤʦʞʝʪ ʚ ʥʝʤʘʣʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʝʪ ʴ ʠ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, 

ʢʦʪʦʨʘʷ ʚʣʠʷʝʪ ʥʘ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʤʝʞʜʦʫʟʣʠʡ, ʦʪʜʝʣʷʶʱʠʭ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʫʟʣʳ ʩ ʧʘʨʘʤʠ ʩʫʧʨʦʪʠʚʥʳʭ ʣʠʩʪʴʝʚ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʢʦʤʤʫʥʠʢʘʮʠʶ ʨʘʤʝʪ ʢʘʢ ʫ ʥʘʟʝʤʥʦ, ʪʘʢ ʠ ʧʦʛʨʫʞʝʥʥʦ (ʥʘ ʜʥʝ 

ʚʦʜʦʝʤʘ) ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʦʩʦʙʝʡ. ʀʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʥʝʛʘʪʠʚʥʦʡ ʨʦʣʠ 

ʙʫʪʝʨʣʘʢʘ ʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʦ ʚʨʝʜʝ ʝʛʦ ʢʘʢ ʩʝʛʝʪʘʣʴʥʦʛʦ ʠʣʠ 

ʨʫʜʝʨʘʣʴʥʦʛʦ ʩʦʨʥʷʢʘ ʥʘʤʠ ʥʝ ʚʳʷʚʣʝʥʦ. 

É ɻʨʫʰʝʥʢʦʚ ɼ.ʆ., ʄʘʨʢʦʚ ʄ.ɺ., 

    2025 
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ʉ ʫʯʝʪʦʤ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʨʘʙʦʪ ʧʦ ʘʥʘʪʦʤʠʠ ʠ ʤʦʨʬʦʣʦʛʠʠ 

Lythrum portula ʚ ʧʝʯʘʪʠ ʢʨʘʡʥʝ ʤʘʣʦ, ʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʙʦʣʴʰʝ 

ʠʥʪʝʨʝʩʦʚʘʣʠ ʚʦʧʨʦʩʳ ʵʢʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʘʪʠʢʠ ʤʳ ʚʢʣʶʯʠʣʠ ʵʪʦʪ ʚʠʜ 

ʚ ʯʠʩʣʦ ʥʘʰʠʭ ʦʙʲʝʢʪʦʚ. ɽʜʠʥʩʪʚʝʥʥʘʷ ʩʪʘʪʴʷ, ʚ ʢʦʪʦʨʦʡ ʙʳʣʘ ʦʪʯʘʩʪʠ 

ʟʘʪʨʦʥʫʪʘ ʘʥʘʪʦʤʠʷ ʥʘʰʝʛʦ ʚʠʜʘ-ʦʙʲʝʢʪʘ, ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ 1971 

ʛʦʜʫ, ʥʦ ʦʥʘ ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʩʪʨʦʝʥʠʷ ʮʚʝʪʢʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʩʝʤʷʟʘʯʘʪʢʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʦʜʩʪʚʝʥʥʳʤʠ ʚʠʜʘʤʠ ʨʦʜʘ Lythrum (De 

Vos, 1971).  

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʙʫʪʝʨʣʘʢʘ ʙʳʣʠ ʥʝʜʘʚʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʚ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ ʀʨʘʥʘ, ʢʦʪʦʨʳʝ 

ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʤʠʢʨʦʤʦʨʬʦʣʦʛʠʶ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ ʫ 14 ʚʠʜʦʚ ʨʦʜʘ 

Lythrum ʠ ʥʝʩʢʦʣʴʢʠʭ ʨʦʜʩʪʚʝʥʥʳʭ ʝʤʫ ʛʨʫʧʧ. ʆʥʠ ʩʜʝʣʘʣʠ ʚʳʚʦʜ, ʯʪʦ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʪʨʠʭʦʤ, ʚʦʩʢʦʚʦʛʦ ʦʨʥʘʤʝʥʪʘ ʠ ʫʩʪʴʠʯʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʧʦʟʚʦʣʷʶʪ ʩʫʜʠʪʴ ʦ ʨʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʚʘʞʥʳʭ 

ʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʚʠʜʘʤʠ ʠ ʨʦʜʘʤʠ (Mahmoodi, Faghir, 

Shavvon, 2022). 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ, ʢʘʢ ʠ ʘʥʘʪʦʤʠʯʝʩʢʠʤ ʜʝʪʘʣʷʤ 

ʩʪʨʦʝʥʠʷ ʦʜʥʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ ʫʜʝʣʷʝʪʩʷ ʥʘ ʫʜʠʚʣʝʥʠʝ ʤʘʣʦ ʚʥʠʤʘʥʠʷ. 

ʆʪʩʶʜʘ ʧʦʥʷʪʥʦ, ʯʪʦ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʪʝʨʝʦʪʠʧʥʳʭ ʠ, 

ʟʘʯʘʩʪʫʶ ʥʝʪʦʯʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʪʨʦʝʥʠʠ ʧʦʙʝʛʦʚʳʭ ʠ ʦʩʦʙʝʥʥʦ 

ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ, ʦ ʨʘʟʥʦʦʙʨʘʟʠʠ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʪʘʢ 

ʜʘʣʝʝ. ʇʦʵʪʦʤʫ ʤʳ ʧʦʩʯʠʪʘʣʠ ʚʘʞʥʳʤ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʜʝʪʘʣʠ ʩʪʨʦʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ ʧʦʧʫʣʷʮʠʷʭ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ 

ʥʝʟʠʤʫʶʱʝʛʦ ʦʜʥʦʣʝʪʥʠʢʘ, ʢʘʢʦʚʳʤ ʷʚʣʷʝʪʩʷ ʙʫʪʝʨʣʘʢ. 

ʄʘʪʝʨʠʘʣ ʩʦʙʠʨʘʣʠ ʠ ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʩʧʠʨʪʝ (70% ʵʪʘʥʦʣ) ʚ ʪʨʝʭ 

ʪʦʯʢʘʭ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʄʦʩʢʚʳ. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʧʨʦʚʦʜʠʣʠ, ʠʩʧʦʣʴʟʫʷ ʢʘʢ ʞʠʚʳʝ ʨʘʩʪʝʥʠʷ ʠʟ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ, 

ʪʘʢ ʠ ʛʝʨʙʘʨʥʳʝ ʦʙʨʘʟʮʳ. ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ, 

ʧʨʠʤʝʥʷʷ ʦʢʨʘʰʠʚʘʥʠʝ ʣʠʛʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʢʘʥʝʡ ʢʦʨʥʷ ʠ ʩʪʝʙʣʷ ʩ 

ʧʦʤʦʱʴʶ ʬʣʦʨʦʛʣʶʮʠʥʦʚʦʡ ʨʝʘʢʮʠʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ.  

ɺʘʞʥʦ ʫʯʝʩʪʴ, ʯʪʦ ʙʫʪʝʨʣʘʢ Lythrum portula ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʧʨʠʨʦʜʝ ʜʚʫʤʷ ʵʢʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ ʦʩʦʙʝʡ, 

ʨʘʟʣʠʯʘʶʱʠʤʠʩʷ ʧʦ ʩʪʝʧʝʥʠ ʪʝʩʥʦʪʳ ʢʦʥʪʘʢʪʘ ʠ ʩʠʣʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩ ʚʦʜʦʡ. ʕʪʦ ʥʘʟʝʤʥʘʷ ʠ ʚʦʜʥʘʷ ʬʦʨʤʳ (ʨʠʩ. 1), ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʧʝʨʚʳʝ 

ʫʧʦʤʷʥʫʪʳ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ɸ. ʕʥʛʣʝʨʘ (1903), ʘ ʧʦʟʜʥʝʝ ʙʳʣʠ 

ʟʘʙʳʪʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʠʰʴ ʪʦʣʴʢʦ ʚ ʘʥʘʪʦʤʠʯʝʩʢʦʤ ʘʪʣʘʩʝ ʥʝʤʝʮʢʠʭ 

ʙʦʪʘʥʠʢʦʚ (Schweingruber et al., 2020), ʢʦʪʦʨʳʝ ʩ ʧʦʣʥʳʤ ʦʩʥʦʚʘʥʠʝʤ 

ʦʪʥʝʩʣʠ ʙʫʪʝʨʣʘʢ ʢ ʟʝʤʥʦʚʦʜʥʳʤ ʨʘʩʪʝʥʠʷʤ. ɺʨʝʤʷ ʠ ʤʝʩʪʦ 

ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʝʥʠ, ʨʘʚʥʦ ʢʘʢ ʠ ʩʢʣʘʜʳʚʘʶʱʠʝʩʷ ʚ ʣʦʢʫʩʘʭ 

ʧʦʧʫʣʷʮʠʡ ʢʦʥʢʨʝʪʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʦʢʘʟʳʚʘʶʪ ʟʘʤʝʪʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʷ, ʧʨʦʮʝʩʩ ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʢʦʨʥʝʡ ʠ ʩʪʝʙʣʝʡ.  
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ʈʠʩ. 1. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ Lythrum portula. ɺʦʜʥʘʷ ʬʦʨʤʘ (ʩʣʝʚʘ)  

ʠ ʥʘʟʝʤʥʘʷ ʬʦʨʤʘ (ʩʧʨʘʚʘ) 

 

ʈʘʟʤʥʦʞʝʥʠʝ ʙʫʪʝʨʣʘʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʩʝʤʝʥʘʤʠ, 

ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʝʪʩʷ ʜʦ 22 ʚ ʦʜʥʦʤ ʧʣʦʜʝ (ʢʦʨʦʙʦʯʢʝ). ʉʝʤʷ ʙʫʪʝʨʣʘʢʘ 

ʠʤʝʝʪ ʦʜʥʫ ʧʣʦʩʢʫʶ ʠ ʦʜʥʫ ʚʳʧʫʢʣʫʶ ʩʪʦʨʦʥʳ, ʠ ʧʦʪʦʤʫ ʚ ʢʘʞʜʦʤ ʠʟ 

ʦʪʩʝʢʦʚ ʧʣʦʜʘ ʤʳ ʥʘʭʦʜʠʤ ʧʘʨʫ ʩʝʤʷʥ, ʦʙʨʘʱʝʥʥʳʭ ʜʨʫʛ ʢ ʜʨʫʛʫ 

ʧʣʦʩʢʠʤʠ ʩʪʦʨʦʥʘʤʠ (ʈʠʩ. 2). ʂʘʢ ʩʪʝʥʢʘ ʧʣʦʜʘ, ʪʘʢ ʠ ʧʣʝʥʯʘʪʳʝ 

ʧʝʨʝʛʦʨʦʜʢʠ ʚʥʫʪʨʠ ʥʝʛʦ ʚʦ ʚʣʘʞʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ 

ʧʨʦʟʨʘʯʥʳ, ʠʟ-ʟʘ ʯʝʛʦ ʩʝʤʝʥʘ ʧʨʦʩʚʝʯʠʚʘʶʪ ʠ ʚʠʜʥʳ ʥʘʙʣʶʜʘʪʝʣʶ 

ʜʘʞʝ ʚ ʥʝʚʩʢʨʳʚʰʝʡʩʷ ʢʦʨʦʙʦʯʢʝ (ʈʠʩ 2). ʂʘʢ ʠ ʫ ʨʷʜʘ ʜʨʫʛʠʭ 

ʛʠʛʨʦʬʠʪʦʚ ʙʫʪʝʨʣʘʢʫ ʩʚʦʡʩʪʚʝʥʥʘ ʛʠʛʨʦʭʘʟʠʷ ï ʚʩʢʨʳʚʘʥʠʝ ʧʣʦʜʦʚ ʚʦ 

ʚʣʘʞʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʝʤʝʥʘ Lythrum 

portula, ʥʘʭʦʜʷʩʴ ʧʦʜ ʩʧʣʦʰʥʳʤ ʩʣʦʝʤ ʚʦʜʳ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ 

ʢʠʩʣʦʨʦʜʘ, ʥʝ ʧʨʦʨʘʩʪʘʶʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʣʘʞʥʦʡ 

ʧʦʯʚʳ ʠʭ ʚʩʭʦʞʝʩʪʴ ʙʳʣʘ ʦʯʝʥʴ ʚʳʩʦʢʘ ʠ ʩʦʩʪʘʚʠʣʘ 92%. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʚʩʝ ʘʢʪʠʚʥʳʝ 

ʧʦʧʫʣʷʮʠʠ Lythrum portula ʚ ʧʨʠʨʦʜʝ ʚʦʟʥʠʢʘʶʪ ʥʘ ʥʝʟʘʪʦʧʣʝʥʥʳʭ 

ʫʯʘʩʪʢʘʭ, ʥʦ ʢʦʛʜʘ ʚ ʧʦʥʠʞʝʥʠʷʭ ʨʝʣʴʝʬʘ ʧʦʩʣʝ ʩʠʣʴʥʳʭ ʜʦʞʜʝʡ 

ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚʦʜʘ, ʧʨʦʨʘʩʪʘʶʱʠʝ ʪʘʤ ʦʩʦʙʠ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʣʦʢʫʩʦʚ 

ʙʫʪʝʨʣʘʢʘ ʥʘʯʠʥʘʶʪ ʨʘʟʚʠʚʘʪʴʩʷ ʧʦ ʪʠʧʫ ʚʦʜʥʦʡ ʬʦʨʤʳ. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʘʙʣʶʜʘʷ ʚ ʧʨʠʨʦʜʝ ʨʘʩʪʝʥʠʷ Lythrum portula ʩ ʦʪʤʝʨʰʠʤʠ 

ʥʘʯʘʣʴʥʳʤʠ ʬʠʪʦʤʝʨʘʤʠ ʛʣʘʚʥʦʛʦ ʧʦʙʝʛʘ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ 

ʩʣʫʯʘʝ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ ʠ ʚʳʩʳʭʘʥʠʷ ʦʩʦʙʠ ʚʦʜʥʦʡ ʬʦʨʤʳ ʥʝ 

ʧʦʛʠʙʘʶʪ, ʘ ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʪʠʝ ʧʦ ʪʠʧʫ ʥʘʟʝʤʥʦʡ ʬʦʨʤʳ, ʥʦ ʩ 

ʛʠʙʝʣʴʶ ʪʝʭ ʯʘʩʪʝʡ ʧʦʙʝʛʘ, ʢʦʪʦʨʳʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʧʝʨʠʦʜ 

ʟʘʪʦʧʣʝʥʠʷ ʠ ʥʘʭʦʜʠʣʠʩʴ ʧʦʜ ʚʦʜʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ɺʩʝ ʵʪʠ 

ʬʘʢʪʳ ʛʦʚʦʨʷʪ ʦ ʰʠʨʦʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʚʘʣʝʥʪʥʦʩʪʠ Lythrum portula 
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ʧʦ ʬʘʢʪʦʨʫ ʚʣʘʞʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʝʤʫ ʚʳʞʠʚʘʪʴ ʚ ʨʘʜʠʢʘʣʴʥʦ 

ʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ.   

 

 

 

 

 

 

 
ʈʠʩ. 2. ʉʝʤʝʥʘ (ʩʣʝʚʘ ʤʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ 0,3 ʤʤ) ʠ ʧʣʦʜ ʢʦʨʦʙʦʯʢʘ 

(ʤʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ 1 ʤʤ) (ʩʧʨʘʚʘ) 

    

ɺ ʭʦʜʝ ʦʥʪʦʛʝʥʝʟʘ ʨʘʩʪʝʥʠʷ Lythrum portula ʫʞʝ ʥʘ ʨʘʥʥʠʭ 

ʵʪʘʧʘʭ (ʩʨʘʟʫ ʚʩʢʦʨʝ ʧʦʩʣʝ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʝʥʠ) ʪʝʨʷʶʪ ʛʣʘʚʥʳʡ 

ʢʦʨʝʥʴ (ʈʠʩ. 3), ʢʦʪʦʨʳʡ ʧʨʝʢʨʘʱʘʝʪ ʨʘʩʪʠ ʠ, ʝʛʦ ʬʫʥʢʮʠʠ ʥʘʯʠʥʘʶʪ 

ʚʳʧʦʣʥʷʪʴ ʧʨʠʜʘʪʦʯʥʳʝ ʢʦʨʥʠ. ʇʨʦʮʝʩʩ ʟʘʤʝʥʳ ʛʣʘʚʥʦʛʦ ʢʦʨʥʷ 

ʧʨʠʜʘʪʦʯʥʳʤʠ, ʩʫʜʷ ʧʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ 

ʪʨʝʤʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ. ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ: ʛʣʘʚʥʳʡ 

ʢʦʨʝʥʴ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʷʚʣʷʶʱʠʡ ʥʠʢʘʢʠʭ ʧʨʠʟʥʘʢʦʚ ʨʦʩʪʘ, 

ʦʩʪʘʝʪʩʷ ʫ ʧʨʦʨʦʩʪʢʘ ʚ ʚʠʜʝ ʢʦʨʦʪʢʦʛʦ ʢʦʥʫʩʘ, ʜʠʘʤʝʪʨ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ 

ʜʠʘʤʝʪʨʫ ʛʠʧʦʢʦʪʠʣʷ, ʧʨʘʢʪʠʯʝʩʢʠ; ʥʠʯʝʤ ʚʠʟʫʘʣʴʥʦ ʟʘʤʝʪʥʳʤ ʦʪ ʥʝʛʦ 

ʥʝ ʦʪʛʨʘʥʠʯʝʥʥʦʛʦ (ʈʠʩ. 3 ʘ). ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ: ʫʧʦʤʷʥʫʪʳʡ ʢʦʥʫʩ ʣʠʰʴ 

ʯʫʪʴ-ʯʫʪʴ ʫʜʣʠʥʷʝʪʩʷ, ʩʣʝʛʢʘ ʫʪʦʥʯʘʷʩʴ, ʘ ʦʪ ʛʠʧʦʢʦʪʠʣʷ ʩʨʘʟʫ ʥʘʜ 

ʢʦʥʫʩʦʤ ʚʤʝʩʪʝ ʩ ʙʫʛʦʨʢʦʤ ʟʘʯʘʪʢʦʤ ʝʱʝ ʦʜʥʦʛʦ ʧʨʠʜʘʪʦʯʥʦʛʦ ʢʦʨʥʷ 

ʙʳʩʪʨʦ ʦʪʨʘʩʪʘʝʪ ʤʦʱʥʳʡ ʧʨʠʜʘʪʦʯʥʳʡ ʢʦʨʝʥʴ ʈʠʩ. 3 ʙ). ʊʨʝʪʠʡ 

ʚʘʨʠʘʥʪ: ʛʣʘʚʥʳʡ ʢʦʨʝʥʴ ʟʘʤʝʪʥʦ ʫʜʣʠʥʷʝʪʩʷ ʚ ʭʦʜʝ 

ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʨʦʩʪʘ, ʘ ʥʘ ʝʛʦ ʛʨʘʥʠʮʝ ʩ ʛʠʧʦʢʦʪʠʣʝʤ ʩʪʘʥʦʚʠʪʩʷ 
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ʟʘʤʝʪʥʳʤ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʡ ʢʦʣʣʝʪ (Parsons, 2009, ʄʘʨʢʦʚ, ʖʩʫʬʦʚʘ, 

2014), ʧʦʢʨʳʪʳʡ ʨʠʟʦʠʜʘʤʠ ʨʠʩ. 3 ʚ). 

 
  

ʘ ʙ ʚ 
ʈʠʩ. 3. ʇʨʦʨʦʩʪʢʠ ʙʫʪʝʨʣʘʢʘ: ʧʨʦʮʝʩʩ ʟʘʤʝʥʳ ʛʣʘʚʥʦʛʦ ʢʦʨʥʷ  

ʫ ʧʨʦʨʦʩʪʢʘ ʧʨʠʜʘʪʦʯʥʳʤʠ (ʘ - ʚʘʨʠʘʥʪ 1);(ʙ - ʚʘʨʠʘʥʪ 2) ʧʦʢʘʟʘʥʳ ʫʞʝ 

ʧʨʝʢʨʘʪʠʚʰʠʡ ʨʦʩʪ ʛʣʘʚʥʳʡ ʢʦʨʝʥʴ (ʛʣ ʢ) ʘ ʪʘʢʞʝ ʧʝʨʚʳʡ ʧʨʠʜʘʪʦʯʥʳʡ ʠ 

ʟʘʯʘʪʦʢ ʝʱʝ ʪʦʣʴʢʦ ʟʘʣʦʞʠʚʰʝʛʦʩʷ ʧʨʠʜʘʪʦʯʥʦʛʦ ʢʦʨʥʷ (ʇʂ); ʚ - ʚʘʨʠʘʥʪ  

3 ï ʥʘ ʛʨʘʥʠʮʝ ʤʝʞʜʫ ʛʠʧʦʢʦʪʠʣʝʤ ʠ ʛʣʘʚʥʳʤ ʢʦʨʥʝʤ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʢʦʣʣʝʪ 

(ʢ), ʧʦʢʨʳʪʳʡ ʜʣʠʥʥʳʤʠ ʨʠʟʦʠʜʘʤʠ; ʤʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ 1ʤʤ 

 

ʈʘʟʚʠʚʘʶʱʠʡʩʷ ʧʦʙʝʛ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʝʛʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ 

ʧʣʘʛʠʦʪʨʦʧʥʳʤ, ʧʨʦʩʪʨʘʪʥʳʤ ʠ ʬʦʨʤʠʨʫʝʪ ʧʨʠʜʘʪʦʯʥʳʝ ʢʦʨʥʠ (ʧʦ 

ʦʜʥʦʤʫ ʠʣʠ ʜʚʘ) ʦʪ ʫʟʣʦʚ, ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʩ ʧʦʯʚʦʡ ʘ ʨʘʥʝʝ 

(ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʘ ʫʯʘʩʪʢʠ ʧʦʙʝʛʘ) ʩʦ 

ʚʨʝʤʝʥʝʤ ʧʦʩʪʝʧʝʥʥʦ ʥʘʯʠʥʘʶʪ ʦʪʤʠʨʘʪʴ (ʈʠʩ. 4). ɺʟʨʦʩʣʦʝ 

ʚʝʛʝʪʘʪʠʚʥʦʝ ʨʘʩʪʝʥʠʝ ʩʧʦʩʦʙʥʦ ʫʢʦʨʝʥʷʪʴʩʷ ʦʪ ʫʟʣʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʧʦʙʝʛʦʚʦʡ ʩʠʩʪʝʤʳ ʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʙʣʘʛʦʜʘʨʷ 

ʧʨʠʜʘʪʦʯʥʳʤ ʢʦʨʥʷʤ, ʦʪʭʦʜʷʱʠʤ ʦʪ ʥʘʠʙʦʣʝʝ ʤʦʣʦʜʳʭ ʬʨʘʛʤʝʥʪʦʚ 

ʨʘʩʧʨʦʩʪʝʨʪʦʛʦ ʧʦʣʟʫʯʝʛʦ ʧʦʙʝʛʘ ʠ ʧʦʪʦʤʫ ʧʝʨʝʩʪʘʝʪ ʟʘʚʠʩʝʪʴ ʦʪ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʦʪ ʤʥʦʛʠʭ ʨʘʥʝʝ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʩʪʘʨʳʭ ʯʘʩʪʷʭ ʣʝʞʘʯʝʛʦ ʧʦʙʝʛʘ ʧʨʠʜʘʪʦʯʥʳʭ 

ʢʦʨʥʝʡ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʧʦʙʝʛʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʙʫʜʝʪ ʩʠʣʴʥʦ ʤʝʥʷʪʴʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ɺʦʜʥʳʝ ʬʦʨʤʳ ʦʙʨʘʟʫʶʪ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʥʘʟʝʤʥʳʭ, ʦʨʪʦʪʨʦʧʥʳʝ ʧʦʙʝʛʠ, ʚʳʥʦʩʷʱʠʝ ʚʝʨʭʥʠʝ 

ʨʦʟʝʪʢʠ ʣʠʩʪʴʝʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚʦʜʳ, ʨʝʘʣʠʟʫʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʟʤʝʩʪʠʪʴ ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʝ ʯʘʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʞʝ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʝ ʧʨʦʟʨʘʯʥʦʩʪʠ, ʠ ʢ ʩʚʝʪʫ. ɺ ʠʪʦʛʝ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʙʝʛ ʩ ʫʜʣʠʥʝʥʥʳʤʠ ʤʝʞʜʦʫʟʣʠʷʤʠ ʚ ʧʦʜʚʦʜʥʦʡ ʯʘʩʪʠ ʠ 
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ʨʦʟʝʪʢʦʡ ʣʠʩʪʴʝʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ʋ ʥʘʟʝʤʥʳʭ ʬʦʨʤ ʧʦʙʝʛ, 

ʩʪʝʣʶʱʠʡʩʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ c ʪʝʥʜʝʥʮʠʝʡ ʢ ʧʣʘʛʠʦʪʨʦʧʥʦʤʫ 

ʨʘʩʧʦʣʦʞʝʥʠʶ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʨʠʜʘʪʦʯʥʳʝ ʢʦʨʥʠ ʨʘʟʚʠʪʳ ʤʦʱʥʝʝ, 

ʠ, ʙʣʘʛʦʜʘʨʷ ʠʤ, ʨʘʩʪʝʥʠʝ ʣʫʯʰʝ ʟʘʢʨʝʧʣʷʝʪʩʷ ʚ ʩʫʙʩʪʨʘʪʝ ʬʘʢʪʠʯʝʩʢʠ 

ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʩʪʝʙʣʷ. ʄʝʞʜʦʫʟʣʠʷ ʥʘʟʝʤʥʦʡ ʬʦʨʤʳ ʟʘʤʝʪʥʦ 

(ʜʦʩʪʦʚʝʨʥʦ) ʢʦʨʦʯʝ, ʯʝʤ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʦʜʥʦʡ ʬʦʨʤʳ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʟʤʝʨʝʥʠʡ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʩʨʝʜʥʷʷ 

ʜʣʠʥʘ ʤʝʞʜʦʫʟʣʠʡ ʫ ʥʘʟʝʤʥʦʡ ʬʦʨʤʳ ʩʦʩʪʘʚʣʷʝʪ 0,6 Ñ0.02 ʩʤ ʧʨʦʪʠʚ 

1,32Ñ0.02 ʩʤ ʫ ʚʦʜʥʳʭ ʬʦʨʤ, ʪʦ ʝʩʪʴ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ (ʨʠʩ. 5).  

 

 
ʈʠʩ. 4. ʆʪʤʠʨʘʥʠʝ (ʦʧ) ʥʘʠʙʦʣʝʝ ʩʪʘʨʳʭ ʬʨʘʛʤʝʥʪʦʚ ʣʝʞʘʯʝʛʦ ʧʦʙʝʛʘ 

 

ɼʨʫʛʘʷ ʚʘʞʥʘʷ ʦʪʣʠʯʠʪʝʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʤʦʨʬʦʣʦʛʠʠ ʦʩʦʙʝʡ 

ʚʦʜʥʦʡ ʦʪ ʥʘʟʝʤʥʦʡ ʬʦʨʤʳ Lythrum portula ʩʚʷʟʘʥʘ ʩʦ ʩʪʝʧʝʥʴʶ 

ʚʝʪʚʣʝʥʠʷ ʠʭ ʧʦʙʝʛʦʚ. ɺʦʜʥʳʝ ʨʘʩʪʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʙʨʘʟʫʶʪ 

ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ (ʧʘʨʘʢʣʘʜʠʝʚ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʦʩʦʙʝʡ ʥʘʟʝʤʥʦʡ 

ʬʦʨʤʳ ʦʪ ʧʝʨʚʦʛʦ-ʪʨʝʪʴʝʛʦ ʥʠʞʥʠʭ ʫʟʣʦʚ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦʙʝʛʠ 

ʦʙʦʛʘʱʝʥʠʷ, ʥʘ ʢʦʪʦʨʳʭ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʘʢʞʝ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ 

ʧʦʙʝʛʠ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ. ɺ ʚʳʙʦʨʢʝ ʠʟ 60 ʦʩʦʙʝʡ ʥʘʟʝʤʥʦʡ ʬʦʨʤʳ, ʥʘʤ 

ʥʝ ʚʩʪʨʝʪʠʣʦʩʴ ʥʠ ʦʜʥʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʙʝʟ ʧʦʙʝʛʦʚ ʦʙʦʛʘʱʝʥʠʷ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʠʟ 100 ʦʩʦʙʝʡ ʚʦʜʥʦʡ ʬʦʨʤʳ 56 ʚʦʦʙʱʝ ʥʝ ʠʤʝʣʠ ʪʘʢʠʭ 

ʧʦʙʝʛʦʚ.  
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ʈʠʩ. 5. ʋʟʣʦʚʳʝ ʧʨʠʜʘʪʦʯʥʳʝ ʢʦʨʥʠ, ʦʪʭʦʜʷʱʠʝ ʦʪ ʜʚʫʭ ʫʟʣʦʚ 

ʨʘʩʧʨʦʩʪʝʨʪʦʛʦ ʧʦʙʝʛʘ 

 ɺʘʨʴʠʨʦʚʘʥʠʝ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʧʦʙʝʛʘ ʫ ʦʩʦʙʝʡ Lythrum portula ʥʘʟʝʤʥʦʡ (Lint_air) ʠ  ʚʦʜʥʦʡ (
Lint_w) ʬʦʨʤ

 Lint_w
 Lint_air0,4000 0,6286 0,8571 1,0857 1,3143 1,5429 1,7714 2,0000
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ʈʠʩ. 5. ɺʘʨʴʠʨʦʚʘʥʠʝ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʧʦʙʝʛʘ ʫ ʦʩʦʙʝʡ  

Lythrum portula ʥʘʟʝʤʥʦʡ (Lint_air) ʠ ʚʦʜʥʦʡ (Lint_w) ʬʦʨʤ 
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1 

 
2 

 
3 

 
4 

 

ʈʠʩ. 3. ɸʥʘʪʦʤʠʷ ʩʪʝʙʣʷ ʠ ʧʨʠʜʘʪʦʯʥʦʛʦ ʢʦʨʥʷ ʥʘ ʧʦʧʝʨʝʯʥʳʭ ʩʨʝʟʘʭ 

Lythrum portula. 1 ï ʢʦʨʝʥʴ ʫ ʦʩʦʙʠ ʥʘʟʝʤʥʦʡ ʬʦʨʤʳ, 2 ï ʩʪʝʙʝʣʴ ʫ ʦʩʦʙʠ 

ʥʘʟʝʤʥʦʡ ʬʦʨʤʳ (ʤʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ ï 1ʤʤ), 3 ï ʮʝʥʪʨʘʣʴʥʳʡ ʮʠʣʠʥʜʨ 

ʧʨʠʜʘʪʦʯʥʦʛʦ ʢʦʨʥʷ ʫ ʦʩʦʙʠ ʚʦʜʥʦʡ ʬʦʨʤʳ (ʤʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ ï 100 ʤʢʤ), 

4 ï ʧʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʩʪʝʙʣʷ ʫ ʦʩʦʙʠ ʚʦʜʥʦʡ ʬʦʨʤʳ  

(ʤʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ ï 1 ʤʤ) 
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ɸʥʘʪʦʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʩʪʝʙʣʝʡ ʠ ʧʨʠʜʘʪʦʯʥʳʭ ʢʦʨʥʝʡ ʫ 

ʦʩʦʙʝʡ ʜʚʫʭ ʨʘʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ Lythrum portula ʪʘʢʞʝ 

ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʣʦʩʴ. ɻʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʵʪʠ ʨʘʟʣʠʯʠʷ ʢʘʩʘʣʠʩʴ ʩʪʝʧʝʥʠ 

ʨʘʟʚʠʪʠʷ ʘʨʤʘʪʫʨʥʳʭ ʠ ʧʨʦʚʦʜʷʱʠʭ ʪʢʘʥʝʡ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫ ʚʦʜʥʳʭ 

ʨʘʩʪʝʥʠʡ ʠʟ-ʟʘ ʨʦʩʪʘ ʚ ʚʦʜʝ, ʢʘʢ ʩʨʝʜʝ ʙʦʣʝʝ ʧʣʦʪʥʦʡ, ʧʨʦʷʚʣʷʝʪʩʷ 

ʪʝʥʜʝʥʮʠʷ ʢ ʨʝʜʫʢʮʠʠ ʦʧʦʨʥʳʭ ʪʢʘʥʝʡ ʢʩʠʣʝʤʳ. ʇʦʤʠʤʦ ʪʦʛʦ, 

ʚʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʘʜʘʧʪʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʢ 

ʧʨʦʠʟʨʘʩʪʘʥʠʶ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ, ʚʳʩʪʫʧʘʝʪ ʩʪʝʧʝʥʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʚʦʟʜʫʭʦʥʦʩʥʦʡ ʪʢʘʥʠ ʘʵʨʝʥʭʠʤʳ. ʅʘ ʨʠʩ. 3 ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʦʪʣʠʯʠʷ 

ʚ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʪʢʘʥʝʡ. 

ɺ ʧʨʠʜʘʪʦʯʥʦʤ ʢʦʨʥʝ Lythrum portula ʩʬʦʨʤʠʨʦʚʘʥʘ ʚ ʢʦʨʝ 

ʘʵʨʝʥʭʠʤʘ ʢʦʣʝʩʦʦʙʨʘʟʥʦʛʦ ʣʠʟʠʛʝʥʥʦ ʨʘʜʠʘʣʴʥʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʪʳʨʴʤʷ ʢʨʫʧʥʳʤʠ ʤʝʞʢʣʝʪʦʯʥʳʤʠ ʧʦʣʦʩʪʷʤʠ, 

ʦʪʜʝʣʝʥʥʳʤʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʝʚʝʪʚʷʱʠʤʠʩʷ ʨʷʜʘʤʠ ʢʣʝʪʦʢ. ʆʮʝʥʢʘ 

ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʘʵʨʝʥʭʠʤʳ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʩ ʦʩʪʘʣʴʥʳʤʠ 

ʪʢʘʥʷʤʠ ʦʨʛʘʥʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʫ ʦʩʦʙʝʡ ʚʦʜʥʦʡ ʬʦʨʤʳ ʘʵʨʝʥʭʠʤʘ ʚ 

ʩʨʝʜʥʝʤ ʟʘʥʠʤʘʝʪ 65,7% ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʨʝʟʘ. ʋ ʨʘʩʪʝʥʠʡ ʞʝ 

ʥʘʟʝʤʥʦʡ ʬʦʨʤʳ ʦʥʘ ʟʘʥʠʤʘʝʪ ʟʘʤʝʪʥʦ ʤʝʥʴʰʝ - 51,8%. ʇʦʩʣʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ, ʦʪʤʝʪʠʤ, ʪʘʢʞʝ ʚʝʩʴʤʘ ʚʝʣʠʢʦ, ʘ ʵʪʦ ʜʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʫʶ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʠʟʙʳʪʢʘ ʚʣʘʞʥʦʩʪʠ ʠ ʥʘʟʝʤʥʦʡ ʬʦʨʤʳ. ʉʘʤʦʝ ʷʨʢʦʝ 

ʦʪʣʠʯʠʝ, ʢʦʪʦʨʦʝ ʩʨʘʟʫ ʙʨʦʩʘʝʪʩʷ ʚ ʛʣʘʟʘ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʧʦʧʝʨʝʯʥʳʭ ʩʨʝʟʦʚ ʦʩʝʚʳʭ ʦʨʛʘʥʦʚ ï ʵʪʦ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ 

ʢʩʠʣʝʤʳ (ʨʠʩ. 3). ʋ ʦʩʦʙʝʡ ʥʘʟʝʤʥʦʡ ʬʦʨʤʳ ʭʦʨʦʰʦ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ 

ʚʪʦʨʠʯʥʦʝ ʫʪʦʣʱʝʥʠʝ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ ʠ ʠʭ ʣʠʛʥʠʬʠʢʘʮʠʷ ʚ ʢʩʠʣʝʤʝ, 

ʘ ʪʘʢʞʝ ʩʣʦʡ ʬʣʦʵʤʳ ʩʥʘʨʫʞʠ ʦʪ ʦʢʨʘʰʝʥʥʦʡ ʬʣʦʨʦʛʣʶʮʠʥʦʤ 

ʜʨʝʚʝʩʠʥʳ. ʋ ʚʦʜʥʳʭ ʞʝ ʬʦʨʤ ʤʳ ʥʘʙʣʶʜʘʝʤ ʢʨʘʡʥʝ ʫʧʨʦʱʝʥʥʦʝ 

ʩʪʨʦʝʥʠʝ ʧʨʦʚʦʜʷʱʠʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʦʝ ʧʦʨʦʡ ʙʳʚʘʝʪ ʩʣʘʙʦ 

ʚʳʨʘʞʝʥʥʳʤ ʝʜʚʘ ʟʘʤʝʪʥʳʤ. ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʥʘʤʠ ʨʠʩʫʥʢʝ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʨʝʟʘ ʢʦʨʥʷ ʤʳ ʚʠʜʠʤ ʚʩʝʛʦ ʪʨʠ ʩʦʩʫʜʘ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ 

ʟʘʤʝʪʥʳ ʚ ʩʦʩʪʘʚʝ ʪʨʠʘʨʭʥʦʡ ʧʝʨʚʠʯʥʦʡ ʢʩʠʣʝʤʳ. ɼʣʷ ʥʝʢʦʪʦʨʦʛʦ 

ʯʠʩʣʦʚʦʛʦ ʚʳʨʘʞʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʦʪʣʠʯʠʡ ʤʳ ʧʦʜʩʯʠʪʘʣʠ ʜʦʣʶ 

ʦʩʦʙʝʡ ʚ ʢʘʞʜʦʡ ʠʟ ʛʨʫʧʧ, ʦʙʨʘʟʫʶʱʠʭ ʚʪʦʨʠʯʥʦʝ ʫʪʦʣʱʝʥʠʝ ʚ ʢʦʨʥʝ. 

ʇʦʣʫʯʠʣʦʩʴ, ʯʪʦ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʦʜʥʦʡ ʬʦʨʤʳ ʚʪʦʨʠʯʥʦʛʦ 

ʫʪʦʣʱʝʥʠʷ ʠ ʟʘʤʝʪʥʦʛʦ ʦʜʨʝʚʝʩʥʝʥʠʷ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʚʦʚʩʝ, ʘ ʫ 

ʥʘʟʝʤʥʦʡ ʬʦʨʤʳ 80% ʦʩʦʙʝʡ ʩʬʦʨʤʠʨʦʚʘʣʠ ʧʨʦʚʦʜʷʱʫʶ ʩʠʩʪʝʤʫ 

ʠʤʝʥʥʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʪ. ʝ. ʜʝʤʦʥʩʪʨʠʨʫʷ ʧʝʨʝʭʦʜ ʢ 

ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤʫ ʚʪʦʨʠʯʥʦʤʫ ʫʪʦʣʱʝʥʠʶ ʚ ʢʦʨʥʝ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ ʚ ʩʪʝʙʣʝ ʤʳ ʪʘʢʞʝ 

ʫʯʠʪʳʚʘʣʠ ʠ ʦʮʝʥʢʫ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʘʵʨʝʥʭʠʤʳ. ʕʪʘ ʪʢʘʥʴ ʚ ʩʪʝʙʣʝ 

ʨʘʟʚʠʚʘʝʪʩʷ ʠʥʘʯʝ, ʯʝʤ ʚ ʢʦʨʥʝ. ʆʙʨʘʟʫʶʪʩʷ ʯʝʪʳʨʝ ʢʨʫʧʥʳʝ 

ʧʨʦʜʦʣʴʥʳʝ ʧʦʣʦʩʪʠ ʠ ʯʝʪʳʨʝ ʣʫʯʘ ʠʟ ʧʘʨʝʥʭʠʤʥʳʭ ʢʣʝʪʦʢ, 

ʨʘʟʜʝʣʷʶʱʠʭ ʘʵʨʝʥʭʠʤʥʳʝ ʧʦʣʦʩʪʠ. ʆʙʲʝʤ, ʟʘʥʠʤʘʝʤʳʡ ʘʵʨʝʥʭʠʤʦʡ ʫ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʦʜʥʦʡ ʛʨʫʧʧʳ ʥʝʤʥʦʛʠʤ, ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʦʡ ʫ 
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ʩʫʭʦʧʫʪʥʦʡ (65,7% ʧʨʦʪʠʚ 51,8%). ʈʘʟʣʠʯʠʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʜʠʘʤʝʪʨʝ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʮʠʣʠʥʜʨʘ ʠ ʥʘʧʦʣʥʝʥʥʦʩʪʠ ʚʦʜʦʡ ʠ ʚʦʟʜʫʭʦʤ ʣʘʢʫʥ 

ʘʵʨʝʥʭʠʤʳ.  

ɹʦʣʝʝ ʟʥʘʯʠʤʳʤ ʦʪʣʠʯʠʝʤ ʚ ʘʥʘʪʦʤʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʩʪʝʙʣʝʡ 

Lythrum portula ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʧʨʦʚʦʜʷʱʠʭ ʵʣʝʤʝʥʪʦʚ. 

ʂʩʠʣʝʤʘ ʠʟʥʘʯʘʣʴʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʚʠʜʝ ʜʚʫʭ ʧʫʯʢʦʚ, ʩʝʨʧʦʚʠʜʥʦʡ 

ʬʦʨʤʳ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʢʨʫʧʥʳʭ ʩʦʩʫʜʦʚ ʠ ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʥʘʧʨʦʪʠʚ 

ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʨʘʜʠʘʣʴʥʳʭ ʣʫʯʝʡ ʧʘʨʝʥʭʠʤʥʳʭ ʢʣʝʪʦʢ ʚ ʢʦʨʝ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʨʦʚʦʜʷʱʠʝ ʧʫʯʢʠ ʤʦʛʫʪ ʩʨʘʩʪʘʪʴʩʷ ʢʦʥʮʘʤʠ 

ʧʦʣʫʤʝʩʷʮʝʚ, ʦʙʨʘʟʫʷ ʢʦʣʴʮʦ. ʄʳ ʦʮʝʥʠʚʘʣʠ ʦʪʣʠʯʠʷ ʚ ʨʘʟʚʠʪʠʠ 

ʧʨʦʚʦʜʷʱʝʡ ʩʠʩʪʝʤʳ ʧʦ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʧʫʯʢʦʚ, ʦʧʨʝʜʝʣʷʷ ʠʭ 

ʟʘʤʢʥʫʪʦʩʪʴ. ʋ ʚʩʝʭ 100% ʦʩʦʙʝʡ ʥʘʟʝʤʥʦʡ ʬʦʨʤʳ ʧʨʦʚʦʜʷʱʠʝ ʧʫʯʢʠ 

ʩʨʘʩʪʘʣʠʩʴ, ʦʙʨʘʟʫʷ ʢʦʣʴʮʦ ʩ ʤʦʱʥʳʤ ʫʪʦʣʱʝʥʠʝʤ ʚ ʥʘʯʘʣʴʥʳʭ ʪʦʯʢʘʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʛʜʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʝʚ ʩʦʩʫʜʦʚ ʢʩʠʣʝʤʳ ʤʦʛʣʦ ʜʦʭʦʜʠʪʴ 

ʜʦ 5. ʋ ʦʩʦʙʝʡ ʚʦʜʥʦʡ ʬʦʨʤʳ ʧʨʦʚʦʜʷʱʠʝ ʧʫʯʢʠ ʩʨʘʩʪʘʣʠʩʴ ʪʦʣʴʢʦ ʫ 

70% ʦʩʦʙʝʡ. ʇʨʠ ʵʪʦʤ ʪʦʣʱʠʥʘ ʢʩʠʣʝʤʥʦʛʦ ʩʣʦʷ ʥʝ ʧʨʝʚʳʰʘʣʘ ʜʚʫʭ 

ʨʷʜʦʚ ʩʦʩʫʜʦʚ.  

ɸʥʘʪʦʤʠʯʝʩʢʦʝ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ Lythrum portula ʚʦ 

ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʢʨʝʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. 

ʇʨʦʨʘʩʪʘʥʠʝ ʩʝʤʝʥʠ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʥʘ ʧʦʥʠʞʝʥʥʳʭ ʫʯʘʩʪʢʘʭ 

ʨʝʣʴʝʬʘ, ʯʪʦ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʟʘʜʝʨʞʢʠ ʚʦʜʳ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ 

ʨʘʩʪʝʥʠʷ ʚʳʥʫʞʜʝʥʳ ʧʨʦʭʦʜʠʪʴ ʚʩʝ ʠʣʠ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʘʜʠʡ ʩʚʦʝʛʦ 

ʦʥʪʦʛʝʥʝʟʘ ʚ ʧʦʛʨʫʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʣʫʯʰʝ 

ʨʘʟʚʠʚʘʝʪʩʷ ʘʵʨʝʥʭʠʤʘ ʢʘʢ ʢʦʨʥʷ, ʪʘʢ ʠ ʩʪʝʙʣʷ. ʇʨʦʚʦʜʷʱʘʷ ʩʠʩʪʝʤʘ, 

ʢʘʢ ʠ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʚʪʦʨʠʯʥʦ ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʦʷʚʣʷʝʪ ʧʨʠʟʥʘʢʠ 

ʨʝʜʫʢʮʠʠ. ʉʣʘʙʦ ʨʘʟʚʠʪʳ ʧʨʦʚʦʜʷʱʠʝ ʧʫʯʢʠ ʚ ʩʪʝʙʣʝ. ʇʦʙʝʛʠ 

ʚʳʪʷʛʠʚʘʶʪʩʷ ʟʘ ʩʯʝʪ ʤʝʞʜʦʫʟʣʠʡ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʬʦʨʤʠʨʫʝʪʩʷ 

ʨʦʟʝʪʢʘ ʣʠʩʪʴʝʚ.  

ɹʝʟ ʧʦʛʨʫʞʝʥʠʷ ʚ ʚʦʜʫ ʨʘʩʪʝʥʠʝ ʨʘʟʚʠʚʘʝʪʩʷ ʩ ʙʦʣʝʝ ʯʝʪʢʦ 

ʚʳʨʘʞʝʥʥʦʡ ʧʨʦʚʦʜʷʱʝʡ ʩʠʩʪʝʤʦʡ, ʠ ʤʝʥʝʝ ʨʘʟʚʠʪʦʡ ʘʵʨʝʥʭʠʤʦʡ, ʭʦʪʷ 

ʦʥʘ ʚʩʸ ʪʘʢʞʝ ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʚʩʝʛʦ ʦʙʲʝʤʘ ʢʘʢ ʢʦʨʥʷ, ʪʘʢ ʠ 

ʩʪʝʙʣʷ. ʇʦʙʝʛʠ ʥʘ ʙʦʣʴʰʝʤ ʧʨʦʪʷʞʝʥʠʠ ʩʪʝʣʶʪʩʷ ʧʦ ʩʫʙʩʪʨʘʪʫ, 

ʘʢʪʠʚʥʦ ʚʝʪʚʷʩʴ ʠ ʦʙʨʘʟʫʷ ʤʘʩʩʫ ʧʨʠʜʘʪʦʯʥʳʭ ʢʦʨʥʝʡ, ʦʪʭʦʜʷʱʠʭ ʦʪ 

ʫʟʣʦʚ. ʊʝʤ ʩʘʤʳʤ ʨʘʩʪʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʝʙʝ ʨʦʩʪ ʚ ʥʘʠʙʦʣʝʝ 

ʚʣʘʞʥʳʭ ʫʯʘʩʪʢʘʭ. 
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ʨʘʩʪʝʥʠʡ, ʧʦʩʚʷʱʝʥʥʦʡ ʧʘʤʷʪʠ ʀʚʘʥʘ ɻʨʠʛʦʨʴʝʚʠʯʘ ʠ ʊʘʪʴʷʥʳ 

ʀʚʘʥʦʚʥʳ ʉʝʨʝʙʨʷʢʦʚʳʭ. (ʢ 100 ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ  
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DIMORPHISM IN POPULATIONS  OF LYTHRUM PORTULA 

 

D.O. Grushenkov, M.V. Markov 
Moscow State Pedagogical University, Moscow 

 
This study investigates the morphological and anatomical traits of two 

ecological forms of the widespread annual plant Lythrum portula. The 

ontogenetic patterns of the plant and variations in its anatomical structure, 

influenced by seed germination conditions, are characterized. 

Keywords: dimorphism, therophyte, anatomy, ontogenesis, aerenchyma. 
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ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʋʉʊʔʀʏʅʆɻʆ 

ɸʇʇɸʈɸʊɸ CARPOBROTUS EDULIS (AIZOACEAE )  

ɺ ʅɽʂʆʊʆʈʓʍ ʇʆʇʋʃʗʎʀʗʍ ɺʊʆʈʀʏʅʆɻʆ ɸʈɽɸʃɸ* 

  

 ʃ.ɺ. ʆʟʝʨʦʚʘ, ʖ.ʂ. ɺʠʥʦʛʨʘʜʦʚʘ 
 ɻʣʘʚʥʳʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʠʤ. ʅ.ɺ. ʎʠʮʠʥʘ ʈɸʅ, ʄʦʩʢʚʘ 

  
ʇʘʨʘʤʝʪʨʳ ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʬʘʢʪʦʨʘʤʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʈʘʙʦʯʘʷ ʛʠʧʦʪʝʟʘ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʫʩʪʴʠʮ ʤʝʥʷʶʪʩʷ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʪʦʨʠʯʥʦʛʦ ʘʨʝʘʣʘ ʯʫʞʝʨʦʜʥʦʛʦ ʚʠʜʘ, ʧʦʩʢʦʣʴʢʫ ʨʘʩʪʝʥʠʷ 

ʘʢʪʠʚʥʦ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 

ʤʥʦʛʦʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ ʩʫʢʢʫʣʝʥʪʥʦʝ ʨʘʩʪʝʥʠʝ Carpobrotus edulis (L.) 

N.E. BR. ʕʪʦʪ ʚʠʜ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʘʨʝʘʣʦʤ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʂʘʧʩʢʦʡ 

ʧʨʦʚʠʥʮʠʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʠʥʚʘʟʠʦʥʥʳʭ ʚʠʜʦʚ ʚ 

ʧʨʠʙʨʝʞʥʳʭ ʜʶʥʥʳʭ ʩʠʩʪʝʤʘʭ ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʘʨʘʤʝʪʨʦʚ ʫʩʪʴʠʯʥʦʛʦ 

ʘʧʧʘʨʘʪʘ C. edulis ʚ ʠʥʚʘʟʠʦʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʚʪʦʨʠʯʥʦʛʦ ʘʨʝʘʣʘ. ʄʘʪʝʨʠʘʣ 
ʩʦʙʨʘʥ ʚ 4 ʠʥʚʘʟʠʦʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ: ʚ ɽʛʠʧʪʝ (2 ʦʙʨʘʟʮʘ), ʂʘʣʠʬʦʨʥʠʠ (1) 

ʠ ʚ ʊʫʨʮʠʠ (1). ɼʣʷ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʧʦʣʫʯʝʥʠʷ ʣʘʢʦʚʳʭ ʨʝʧʣʠʢ ʩʦ ʩʚʝʞʠʭ ʣʠʩʪʴʝʚ 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʠʟʤʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ 

Keyence VHX-1000E. ʆʙʲʝʤ ʧʨʦʙʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʫʩʪʴʠʮ ï 40-

50 ʰʪ. ʉʨʝʜʥʶʶ ʧʣʦʱʘʜʴ ʫʩʪʴʠʮ ʚʳʯʠʩʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ ʧʣʦʱʘʜʠ ʵʣʣʠʧʩʘ. 

ʋ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ C. edulis ʣʠʩʪʴʷ ʘʤʬʠʩʪʦʤʘʪʠʯʝʩʢʠʝ, 

ʫʩʪʴʠʯʥʳʡ ʘʧʧʘʨʘʪ ʧʘʨʘʮʠʪʥʦʛʦ ʪʠʧʘ. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʫʩʪʴʠʮ ʩʣʘʙʦ ʠʟʤʝʥʯʠʚʳ, ʬʦʨʤʘ ʫʩʪʴʠʮ ʧʨʦʜʦʣʛʦʚʘʪʘʷ, ʠʥʜʝʢʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʪʨʘʥʩʧʠʨʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦ ʥʠʟʢʠʡ ï 3-

4%. ɺʳʷʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʩʪʨʘʪʝʛʠʠ ʨʘʩʪʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʷʭ: ʫ 

ʝʛʠʧʝʪʩʢʠʭ ʠ ʢʘʣʠʬʦʨʥʠʡʩʢʠʭ ʦʙʨʘʟʮʦʚ ʫʩʪʴʠʮʘ ʤʝʣʴʯʝ, ʥʦ ʯʠʩʣʦ ʠʭ 

ʙʦʣʴʰʝ, ʪʦʛʜʘ ʢʘʢ ʫ ʪʫʨʝʮʢʦʛʦ ʦʙʨʘʟʮʘ ʫʩʪʴʠʮʘ ʚ ʜʚʘ ʨʘʟʘ ʢʨʫʧʥʝʝ, ʥʦ 

ʯʠʩʣʦ ʠʭ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Carpobrotus edulis, ʫʩʪʴʠʮʘ, ʠʥʚʘʟʠʷ, ʘʜʘʧʪʘʮʠʷ, 

ʚʪʦʨʠʯʥʳʡ ʘʨʝʘʣ. 

 

 

                                                 

 
* ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʟʘʜʘʥʠʡ ɻɹʉ ʈɸʅ çʀʥʚʘʟʠʦʥʥʳʝ ʨʘʩʪʝʥʠʷ ʈʦʩʩʠʠ: 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ, ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ 

ʨʘʩʩʝʣʝʥʠʷè (ˉ122042600141-3) ʠ çɹʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʥʦʡ ʠ 

ʢʫʣʴʪʫʨʥʦʡ ʬʣʦʨʳ: ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʚʦʧʨʦʩʳ ʠʟʫʯʝʥʠʷ ʠ 

ʩʦʭʨʘʥʝʥʠʷè (ˉ 122042700002-6) 

É ʆʟʝʨʦʚʘ ʃ.ɺ., ɺʠʥʦʛʨʘʜʦʚʘ ʖ.ʂ., 
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ɺʚʝʜʝʥʠʝ. ʆʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʘʜʘʧʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʢ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʷʚʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʫʩʪʴʠʯʥʦʛʦ 

ʘʧʧʘʨʘʪʘ. ʄʦʨʬʦʣʦʛʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʩʪʴʠʮ ʟʘʚʠʩʷʪ ʠ ʦʪ ʙʠʦʣʦʛʠʠ 

ʚʠʜʘ, ʠ ʦʪ ʛʣʦʙʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʇʦʩʢʦʣʴʢʫ ʫʩʪʴʠʮʘ 

ʨʝʛʫʣʠʨʫʶʪ ʛʘʟʦʦʙʤʝʥ, ʦʥʠ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʣʦʢʘʣʴʥʳʤ ʠ ʤʘʢʨʦ- 

ʠʟʤʝʥʝʥʠʷʤ ʥʘ ʚʩʝʭ ʚʨʝʤʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ï ʦʪ ʤʠʥʫʪ ʜʦ ʪʳʩʷʯʝʣʝʪʠʡ 

(Hetherington, Woodward, 2003). ʏʠʩʣʦ ʠ ʨʘʟʤʝʨʳ ʫʩʪʴʠʮ ʤʦʛʫʪ 

ʠʟʤʝʥʷʪʴʩʷ ʪʘʢʞʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʷʜʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ: ʩʚʝʪʘ, 

ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ CO2 ʚ 

ʘʪʤʦʩʬʝʨʝ (Woodward, Kelly, 1995). ʈʘʩʪʝʥʠʝ ʜʦʣʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʜʚʠʞʝʥʠʝ ʚʦʜʳ ʠʟ ʧʦʯʚʳ ʢ ʣʠʩʪʫ, ʠ ʙʳʩʪʨʘʷ ʨʝʘʢʮʠʷ ʫʩʪʴʠʮ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʪʦʛʦ ʧʦʜʜʝʨʞʘʥʠʷ (Hetherington, Woodward, 2003). 

ʈʘʙʦʯʘʷ ʛʠʧʦʪʝʟʘ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ 

ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʤʝʥʷʶʪʩʷ ʪʘʢʞʝ, ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʪʦʨʠʯʥʦʛʦ 

ʘʨʝʘʣʘ ʯʫʞʝʨʦʜʥʦʛʦ ʚʠʜʘ, ʧʦʩʢʦʣʴʢʫ ʨʘʩʪʝʥʠʷ ʘʢʪʠʚʥʦ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ 

ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣ Carpobrotus edulis (L.) N.E. BR. 

(Aizoaceae) ï ʩʪʝʣʶʱʝʝʩʷ ʤʥʦʛʦʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ ʩʫʢʢʫʣʝʥʪʥʦʝ 

ʨʘʩʪʝʥʠʝ, ʫʢʦʨʝʥʷʶʱʝʝʩʷ ʚ ʫʟʣʘʭ ʠ ʦʙʨʘʟʫʶʱʝʝ ʧʣʦʪʥʳʝ ʟʘʨʦʩʣʠ. 

ʃʠʩʪʴʷ ʩʦʯʥʳʝ, 60-130 x 10-12 ʤʤ ʜʣʠʥʳ, ʩʣʝʛʢʘ ʩʨʦʩʰʠʝʩʷ ʫ 

ʦʩʥʦʚʘʥʠʷ, ʚ ʩʝʯʝʥʠʠ ʪʨʝʫʛʦʣʴʥʳʝ, ʩ ʚʦʩʢʦʚʳʤ ʥʘʣʝʪʦʤ, ʟʝʣʝʥʳʝ ʠʣʠ 

ʩʣʝʛʢʘ ʩʠʟʦʚʘʪʳʝ, ʚ ʙʦʣʝʝ ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʝ ï ʢʨʘʩʥʦʚʘʪʳʝ; ʘʜʘʢʩʠʘʣʴʥʘʷ 

ʠ ʙʦʢʦʚʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʯʝʪʣʠʚʦ ʚʦʛʥʫʪʳʝ. ʎʚʝʪʢʠ ʦʜʠʥʦʯʥʳʝ, 100-

150 ʤʤ ʚ ʜʠʘʤʝʪʨʝ, ʚ ʪʠʧʝ ʞʝʣʪʳʝ, ʚʳʮʚʝʪʘʶʱʠʝ ʜʦ ʙʣʝʜʥʦ-ʨʦʟʦʚʳʭ 

(Leistner, 2000), ʫ C. edulis var. rubescens ï ʨʦʟʦʚʳʝ ʠʣʠ ʧʫʨʧʫʨʥʳʝ 

(Parker, 2025). ɺ ʝʩʪʝʩʪʚʝʥʥʦʤ ʘʨʝʘʣʝ, ʚ ʶʞʥʦʡ ɸʬʨʠʢʝ, ʨʘʩʪʝʪ ʥʘ 

ʧʨʠʙʨʝʞʥʳʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʩʢʣʦʥʘʭ ʦʪ ʅʘʤʘʢʚʘʣʝʥʜʘ ʚ ʉʝʚʝʨʥʦʡ 

ʂʘʧʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʠ ɿʘʧʘʜʥʦʡ ʂʘʧʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʜʦ ɺʦʩʪʦʯʥʦʡ 

ʂʘʧʩʢʦʡ ʧʨʦʚʠʥʮʠʠ. ʏʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʢʘʢ ʧʠʦʥʝʨ ʥʘ ʥʘʨʫʰʝʥʥʳʭ 

ʫʯʘʩʪʢʘʭ. 

ɺ ɽʚʨʦʧʫ, ʥʘ ʇʠʨʝʥʝʡʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ, ʚʠʜ ʙʳʣ 

ʠʥʪʨʦʜʫʮʠʨʦʚʘʥ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʧʦʯʚʳ ʚ ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʘʭ. ʉ 

1892 ʛʦʜʘ ʚʠʜ ʥʘʯʘʣ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ ʩʝʚʝʨ ʧʦʣʫʦʩʪʨʦʚʘ, ʠ 

ʩʥʘʯʘʣʘ ʝʛʦ ʜʘʞʝ ʩʯʠʪʘʣʠ ʤʝʩʪʥʳʤ ʨʘʩʪʝʥʠʝʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ C. 

edulis ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʩ 

ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʤ ʢʣʠʤʘʪʦʤ (Lambdon et al., 2008). 

ʅʘ ʘʤʝʨʠʢʘʥʩʢʠʡ ʢʦʥʪʠʥʝʥʪ ʚʠʜ ʧʦʧʘʣ ʚ ʥʘʯʘʣʝ 1900-ʭ ʛʦʜʦʚ, 

ʢʦʛʜʘ ʝʛʦ ʟʘʚʝʟʣʠ ʚ ʂʘʣʠʬʦʨʥʠʶ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦʯʚʳ ʚʜʦʣʴ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ, ʠ ʜʦ 1970-ʭ ʛʦʜʦʚ ʪʳʩʷʯʠ ʘʢʨʦʚ ʙʳʣʠ 

ʟʘʩʘʞʝʥʳ ʢʘʨʧʦʙʨʦʪʫʩʦʤ. ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʝʛʦ ʪʘʢʞʝ 

ʠhʨʦʢʦ ʧʨʦʜʚʠʛʘʣʠ ʢʘʢ ʜʝʢʦʨʘʪʠʚʥʦʝ ʨʘʩʪʝʥʠʝ ʜʣʷ ʜʦʤʘʰʥʠʭ ʩʘʜʦʚ, ʠ 

ʦʥʦ ʜʦ ʩʠʭ ʧʦʨ ʜʦʩʪʫʧʥʦ ʚ ʥʝʢʦʪʦʨʳʭ ʧʠʪʦʤʥʠʢʘʭ. ʉʝʤʝʥʘ C. edulis 
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ʣʝʛʢʦ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʦʣʝʥʷʤʠ, ʢʨʦʣʠʢʘʤʠ ʠ ʢʨʳʩʘʤʠ. ʆʪʜʝʣʴʥʳʝ 

ʢʣʦʥʳ ʤʦʛʫʪ ʚʳʨʘʩʪʠ ʜʦ 50 ʤ ʚ ʜʠʘʤʝʪʨʝ, ʘ ʩʝʛʤʝʥʪʳ ʧʦʙʝʛʘ 

ʧʨʦʜʦʣʞʘʶʪ ʨʘʩʪʠ, ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʠʟʦʣʠʨʦʚʘʥʳ ʦʪ ʤʘʪʝʨʠʥʩʢʦʛʦ 

ʨʘʩʪʝʥʠʷ. C. edulis ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʟʘ ʧʨʝʜʝʣʳ ʣʘʥʜʰʘʬʪʥʳʭ ʧʦʩʘʜʦʢ 

ʠ ʚʪʦʨʛʘʝʪʩʷ ʚ ʧʨʠʙʨʝʞʥʳʝ ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʟʘʨʦʩʣʠ, ʜʶʥʳ, 

ʧʨʠʙʨʝʞʥʳʝ ʫʪʸʩʳ, ʚ ʧʨʠʤʦʨʩʢʠʝ ʯʘʧʘʨʘʣʠ, ʜʫʙʦʚʳʝ ʣʝʩʘ. ɽʛʦ ʚʩʭʦʜʳ 

ʣʝʛʢʦ ʧʨʠʞʠʚʘʶʪʩʷ ʧʦʩʣʝ ʥʘʨʫʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʧʦʯʚʳ, ʠʭ ʯʘʩʪʦ 

ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚʜʦʣʴ ʜʦʨʦʛ, ʥʘ ʪʨʦʧʘʭ ʠ ʚ ʢʫʨʛʘʥʘʭ ʩʫʩʣʠʢʦʚ, ʘ ʪʘʢʞʝ 

ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʦʪʢʨʳʪʳʤ ʧʝʩʢʦʤ ʠ ʥʝʜʘʚʥʦ ʚʳʞʞʝʥʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ. 

ʆʥ ʥʝ ʧʝʨʝʥʦʩʠʪ ʤʦʨʦʟʦʚ ʠ ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ ʜʘʣʝʢʦ ʦʪ ʧʦʙʝʨʝʞʴʷ ʠʣʠ ʥʘ 

ʚʳʩʦʪʝ ʙʦʣʝʝ 150 ʤ. ʎʚʝʪʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʯʪʠ ʢʨʫʛʣʳʡ ʛʦʜ, ʥʘʯʠʥʘʷ 

ʩ ʬʝʚʨʘʣʷ ʚ ʖʞʥʦʡ ʂʘʣʠʬʦʨʥʠʠ ʠ ʧʨʦʜʦʣʞʘʷ ʜʦ ʦʩʝʥʠ ʚ ʉʝʚʝʨʥʦʡ 

ʂʘʣʠʬʦʨʥʠʠ (Novoa et al., 2023).  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ C. edulis ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʦʧʘʩʥʳʭ ʠʥʚʘʟʠʦʥʥʳʭ ʚʠʜʦʚ ʚ ʧʨʠʙʨʝʞʥʳʭ ʜʶʥʥrʭ ʩʠʩʪʝʤʘʭ 

ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʋʩʧʝʭ C. edulis ʚ ʢʘʯʝʩʪʚʝ 

ʟʘʭʚʘʪʯʠʢʘ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʝʩʢʦʣʴʢʠʤʠ ʢʣʶʯʝʚʳʤʠ ʘʜʘʧʪʠʚʥʳʤʠ 

ʤʝʭʘʥʠʟʤʘʤʠ: ʨʘʩʪʝʥʠʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʢʣʦʥʘʣʴʥʦʛʦ 

ʨʦʩʪʘ ʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʝʤʫ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʝ ʫʩʣʦʚʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʕʪʦʪ ʚʠʜ ʣʝʛʢʦ ʠ ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ, 

ʦʙʨʘʟʫʷ ʧʣʦʪʥʳʝ ʤʘʪʳ, ʢʦʪʦʨʳʝ ʟʘʛʣʫʰʘʶʪ ʘʙʦʨʠʛʝʥʥʳʝ ʥʠʟʢʦʨʦʩʣʳʝ 

ʚʠʜʳ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʠʙʨʝʞʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ. C. edulis ʧʦʚʳʰʘʝʪ 

ʩʦʜʝʨʞʘʥʠʝ ʩʦʣʝʡ ʚ ʧʦʯʚʝ ʠ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʩʚʝʪʘ ʢ 

ʜʨʫʛʠʤ ʚʠʜʘʤ. ʉʦʣʠ, ʚʳʜʝʣʷʝʤʳʝ ʠʤ, ʧʦʜʘʚʣʷʶʪ ʨʦʩʪ ʪʨʘʚʷʥʠʩʪʳʭ 

ʨʘʩʪʝʥʠʡ. ʈʘʩʪʝʥʠʝ ʨʘʟʣʘʛʘʝʪʩʷ ʤʝʜʣʝʥʥʦ, ʦʩʪʘʚʣʷʷ ʙʠʦʤʘʩʩʫ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʣʝʪ. ʅʘʢʦʧʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʥʘ ʧʝʩʯʘʥʳʭ ʜʶʥʘʭ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʪʦʨʞʝʥʠʶ ʜʨʫʛʠʭ ʥʝʤʝʩʪʥʳʭ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʦʙʳʯʥʦ ʥʝ ʤʦʛʫʪ ʨʘʩʪʠ ʚ ʧʝʩʢʝ. C. edulis ʪʘʢʞʝ ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʧʝʩʯʘʥʳʝ 

ʜʶʥʳ, ʯʪʦ ʤʝʥʷʝʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʧʝʨʝʤʝʱʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, C. edulis ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ 

ʜʣ ̫ʤʝʩʪʥʦʡ ʬʣʦʨʳ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʧʦʯʚʝʥʥʳʝ ʫʩʣʦʚʠʷ ʠ 

ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʚʳʟʳʚʘʷ ʠʟʤʝʥʝʥʠʷ ʨʅ ʧʦʯʚʳ. ɺʠʜ ʚʥʝʩʝʥ ʚ 

ʩʧʠʩʢʠ ʠʥʚʘʟʠʦʥʥʳʭ ʚʠʜʦʚ ʌʨʘʥʮʠʠ, ʇʦʨʪʫʛʘʣʠʠ, ʀʩʧʘʥʠʠ, ʀʟʨʘʠʣʷ, 

ʉʐɸ (ʂʘʣʠʬʦʨʥʠʷ), ɸʚʩʪʨʘʣʠʠ ʠ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ (Parker, 2025). ʂʘʢ 

ʚʠʜ-ʪʨʘʥʩʬʦʨʤʝʨ ʧʨʠʚʦʜʠʪʩʷ ʜʣʷ ɸʨʛʝʥʪʠʥʳ (Delucchi, 2021). ʄʳ 

ʥʘʙʣʶʜʘʣʠ ʠʥʚʘʟʠʦʥʥʫʶ ʧʦʧʫʣʷʮʠʶ C. edulis ʚ 2019 ʛ. ʥʘ ʦʩʪʨʦʚʝ ʂʨʠʪ 

(ɻʨʝʮʠʷ). 

ʈʦʜ Carpobrotus ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʤʧʣʝʢʩ ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ 

ʛʠʙʨʠʜʠʟʫʶʪ, ʠ ʠʭ ʪʨʫʜʥʦ ʦʪʣʠʯʠʪʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ (Novoa et al., 2023). 

ɹʣʘʛʦʜʘʨʷ ʛʠʙʨʠʜʠʟʘʮʠʠ ʠʥʚʘʟʠʦʥʥʳʡ C. edulis ʧʨʠʦʙʨʝʪʘʝʪ 

ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʥʦʚʳʝ ʧʨʠʟʥʘʢʠ, ʢʦʪʦʨʳʝ ʝʱʝ ʙʦʣʴʰʝ 

ʧʦʚʳʰʘʶʪ ʝʛʦ ʘʜʘʧʪʠʚʥʦʩʪʴ. ɺ ɸʨʛʝʥʪʠʥʝ ʚʠʜ ʣʝʛʢʦ ʚʩʪʫʧʘʝʪ ʚ 
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ʛʝʥʝʪʠʯʝʩʢʠʡ ʦʙʤʝʥ ʩ C. chilensis (Mol.) N. E. Br., ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʛʠʙʨʠʜʥʳʤ ʚʘʨʠʘʥʪʘʤ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʢʦʤʙʠʥʘʮʠʷʤʠ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʩʪʝʥʠʷʤ ʧʨʦʮʚʝʪʘʪʴ ʠ ʚʳʪʝʩʥʷʪʴ ʤʝʩʪʥʫʶ ʬʣʦʨʫ. 

  

  
 ʈʠʩ. 1. ʀʥʚʘʟʠʦʥʥʘʷ ʧʦʧʫʣʷʮʠʷ Carpobrotus edulis. 

 ʂʨʠʪ, ʤʘʡ 2019 ʛ. 

  

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʤʝʞ- ʠ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʪʨʝʭ ʛʠʙʨʠʜʥʳʭ ʦʙʨʘʟʮʦʚ ʠ ʦʙʦʠʭ ʨʦʜʠʪʝʣʴʩʢʠʭ ʚʠʜʦʚ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʚʳʩʦʢʘʷ ʬʝʥʦʪʠʧʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʧʨʠʟʥʘʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʢʣʦʥʘʣʴʥʳʡ ʨʦʩʪ ʠ ʬʠʟʠʦʣʦʛʠʶ (Weber, 

D'Antonio, 2000). C. edulis ʚʦ ʚʩʝʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʤʝʣ 

ʥʘʠʙʦʣʴʰʫʶ ʙʠʦʤʘʩʩʫ, ʥʦ C. chilensis ʬʦʨʤʠʨʦʚʘʣ ʙʦʣʝʝ ʜʣʠʥʥʳʝ 

ʧʦʙʝʛʠ. ɸʚʪʦʨʳ ʩʜʝʣʘʣʠ ʚʳʚʦʜ, ʯʪʦ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʛʠʙʨʠʜʦʚ ʠ C. edulis, ʚʦʟʤʦʞʥʦ, ʦʙʲʷʩʥʷʝʪ ʫʩʧʝʭ ʠʭ ʠʥʚʘʟʠʠ ʚ 

ʨʘʟʣʠʯʥʳʝ ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ ʚ ʧʨʠʙʨʝʞʥʦʡ ʂʘʣʠʬʦʨʥʠʠ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʘʨʘʤʝʪʨʦʚ 

ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ C. edulis ʚ ʠʥʚʘʟʠʦʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʚʪʦʨʠʯʥʦʛʦ 

ʘʨʝʘʣʘ ʠ ʚʳʷʚʣʝʥʠʝ ʩʪʝʧʝʥʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ. 

ʄʝʪʦʜʠʢʘ. ʄʘʪʝʨʠʘʣ ʩʦʙʨʘʥ ʚ ʩʣʝʜʫʶʱʠʭ ʠʥʚʘʟʠʦʥʥʳʭ 

ʧʦʧʫʣʷʮʠʷʭ ʚʪʦʨʠʯʥʦʛʦ ʘʨʝʘʣʘ: 

1) ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ʉʘʬʘʛʘ, ɽʛʠʧʝʪ, N 26.845724, E 33.997403; 

2) ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ ʉʦʤʘ ɹʝʡ, ɽʛʠʧʝʪ, N 26.860328, E 33.992836; 

3) ʥʘ ʛʨʘʥʠʮʝ ʧʘʨʢʘ ɻʨʠʬʬʠʪ ʠ ʧʘʨʢʘ ʊʨʝʡʣʩ, ʥʝʜʘʣʝʢʦ ʦʪ 

ʆʙʩʝʨʚʘʪʦʨʠʠ ɻʨʠʬʬʠʪ, ʛ. ʃʦʩ-ɸʥʞʝʣʝʩ, ʂʘʣʠʬʦʨʥʠʷ, ʉʐɸ,  

N 34.11050, W 118.30774; 

4) ʚ 4 ʢʤ ʥʘ ʶʛʦ-ʟʘʧʘʜ ʦʪ ʛ. ʉʠʜʝ, ʊʫʨʮʠʷ, N 36.810676, E 31.338641. 
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ɺʦ ʚʩʝʭ 4 ʠʥʚʘʟʠʦʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʦʪʙʠʨʘʣʠ ʧʦ 3 ʨʘʩʪʝʥʠʷ, ʩ 

ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ ʙʨʘʣʠ ʧʦ 2 ʣʠʩʪʘ ʠʟ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʧʦʙʝʛʘ.  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʤʝʪʦʜ ʧʦʣʫʯʝʥʠʷ ʣʘʢʦʚʳʭ ʨʝʧʣʠʢ ʩʦ ʩʚʝʞʠʭ ʣʠʩʪʴʝʚ (ʆʟʝʨʦʚʘ, 

ɺʠʥʦʛʨʘʜʦʚʘ, 2024). ɸʥʘʣʠʟʠʨʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ 

ʤʠʢʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ: ʯʠʩʣʦ ʟʘʤʳʢʘʶʱʠʭ ʢʣʝʪʦʢ ʫʩʪʴʠʮ, 

ʜʣʠʥʘ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʫʩʪʴʠʮʘ (L), ʜʣʠʥʘ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʦʩʠ (D), 

ʬʦʨʤʘ ʫʩʪʴʠʮ (ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ L/D), ʧʣʦʱʘʜʴ ʦʜʥʦʛʦ ʫʩʪʴʠʮʘ (Sʫʩ), 

ʯʠʩʣʦ ʫʩʪʴʠʮ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ, ʦʙʱʘʷ ʪʨʘʥʩʧʠʨʘʮʠʦʥʥʘʷ ʧʣʦʱʘʜʴ 

(ʩʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʦʜʥʦʛʦ ʫʩʪʴʠʮʘ, ʫʤʥʦʞʝʥʥʘʷ ʥʘ ʯʠʩʣʦ ʫʩʪʴʠʮ ʚ ʧʦʣʝ 

ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ, nS). ʕʪʠ ʩʝʤʴ ʧʨʠʟʥʘʢʦʚ ʠʟʫʯʝʥʳ ʢʘʢ ʜʣʷ ʙʦʢʦʚʳʭ, 

ʪʘʢ ʠ ʜʣʷ ʘʜʘʢʩʠʘʣʴʥʦʡ ʩʪʦʨʦʥʳ ʣʠʩʪʘ, ʘ ʟʘʪʝʤ ʦʧʨʝʜʝʣʝʥʦ ʠʭ 

ʩʦʦʪʥʦʰʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʴʠʯʥʳʡ ʘʧʧʘʨʘʪ ʦʙʦʠʭ ʦʙʨʘʟʮʦʚ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʦ 21 ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʧʨʠʟʥʘʢʫ. 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʠʟʤʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʛʦ 

ʤʠʢʨʦʩʢʦʧʘ Keyence VHX-1000E. ʆʙʲʝʤ ʧʨʦʙʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʘʟʤʝʨʦʚ ʫʩʪʴʠʮ ï 40ï50 ʰʪ. ʉʨʝʜʥʶʶ ʧʣʦʱʘʜʴ ʫʩʪʴʠʮ ʚʳʯʠʩʣʷʣʠ ʧʦ 

ʬʦʨʤʫʣʝ ʧʣʦʱʘʜʠ ʵʣʣʠʧʩʘ: Sʫʩ = ˊ*İL*İD, ʛʜʝ L ï ʩʨʝʜʥʷʷ ʜʣʠʥʘ 

ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʫʩʪʴʠʮʘ, D ï ʩʨʝʜʥʠʡ ʵʢʚʘʪʦʨʠʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 

ʫʩʪʴʠʮʘ. ʏʠʩʣʦ ʫʩʪʴʠʮ (n) ʧʦʜʩʯʠʪʳʚʘʣʠ ʥʝ ʤʝʥʝʝ ʯʝʤ ʚ 5 ʧʦʣʷʭ ʟʨʝʥʠʷ 

ʤʠʢʨʦʩʢʦʧʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ Ĭ300. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ PAST 3.15. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʦʙʨʘʟʮʘʤʠ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʘ Tukey-Kramer (Ŭ = 0.05). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʋ ʚʩʝʭ ʦʙʨʘʟʮʦʚ C. edulis ʣʠʩʪʴʷ 

ʘʤʬʠʩʪʦʤʘʪʠʯʝʩʢʠʝ: ʫʩʪʴʠʮʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʠ ʥʘ ʘʜʘʢʩʠʘʣʴʥʦʡ, ʠ ʥʘ 

ʙʦʢʦʚʳʭ ʩʪʦʨʦʥʘʭ ʣʠʩʪʘ. ʋʩʪʴʠʮʘ ʦʢʨʫʞʝʥʳ ʜʚʫʤʷ ʢʨʫʧʥʳʤʠ 

ʦʢʨʫʛʣʳʤʠ ʟʘʤʳʢʘʶʱʠʤʠ ʢʣʝʪʢʘʤʠ ʠ ʥʝʩʢʦʣʴʢʦ ʫʛʣʫʙʣʝʥʳ ʚ 

ʵʧʠʜʝʨʤʠʩ. ʋʩʪʴʠʯʥʳʡ ʘʧʧʘʨʘʪ ʧʘʨʘʮʠʪʥʦʛʦ ʪʠʧʘ: ʢʘʞʜʘʷ ʠʟ 

ʟʘʤʳʢʘʶʱʠʭ ʢʣʝʪʦʢ ʫʩʪʴʠʮ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʜʥʦʡ ʧʦʙʦʯʥʦʡ ʢʣʝʪʢʦʡ, 

ʨʘʩʧʦʣʘʛʘʶʱʝʡʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʟʘʤʳʢʘʶʱʝʡ ʢʣʝʪʢʝ (ʨʠʩ. 2). 

ɼʘʥʥʳʝ ʧʦ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ. ʋ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʜʣʠʥʘ, ʜʠʘʤʝʪʨ ʠ ʯʠʩʣʦ ʫʩʪʴʠʮ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʘʜʘʢʩʠʘʣʴʥʦʡ ʠ ʙʦʢʦʚʳʤʠ ʩʪʦʨʦʥʘʤʠ ʣʠʩʪʘ. 

ʌʦʨʤʘ ʫʩʪʴʠʮ ʫ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʧʨʦʜʦʣʛʦʚʘʪʘʷ (L/D = 1,7-2,3), ʠ ʫʩʪʴʠʮʘ 

ʥʘ ʘʜʘʢʩʠʘʣʴʥʦʡ ʩʪʦʨʦʥʝ ʣʠʩʪʘ ʥʝʤʥʦʛʠʤ ʙʦʣʝʝ ʫʜʣʠʥʝʥʥʳʝ, ʯʝʤ ʥʘ 

ʙʦʢʦʚʳʭ. ʇʦ ʨʘʟʤʝʨʘʤ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʫʩʪʴʠʮ ʥʝ ʦʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʳʭ 

ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʪʨʝʤʷ ʧʦʧʫʣʷʮʠʷʤʠ (ʉʘʬʘʛʘ, ʉʦʤʘ-ɹʝʡ, ʃʦʩ-

ɸʥʞʝʣʝʩ), ʪʦʛʜʘ ʢʘʢ ʫʩʪʴʠʮʘ ʫ ʨʘʩʪʝʥʠʡ ʠʟ ʪʫʨʝʮʢʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʜʚʘ 

ʨʘʟʘ ʢʨʫʧʥʝʝ (32,2 ʭ16,8 ʤʢʤ ʥʘ ʙʦʢʦʚʦʡ ʩʪʦʨʦʥʝ ʠ 35,8 ʭ 18,1 ʤʢʤ ʥʘ 

ʘʜʘʢʩʠʘʣʴʥʦʡ ʩʪʦʨʦʥʝ), ʥʦ ʯʠʩʣʦ ʠʭ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ (ʨʠʩ. 3). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʫʩʪʴʠʮ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʠʣʣʠʤʝʪʨ 

ʫ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʨʘʟʣʠʯʘʝʪʩʷ, ʠ ʠʥʜʝʢʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʧʣʦʱʘʜʠ ʪʨʘʥʩʧʠʨʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦ ʥʠʟʢʠʡ ï 3-4%. 
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ʊʘʙʣʠʮʘ 1 

ʇʘʨʘʤʝʪʨʳ ʫʩʪʴʠʮ Carpobrotus edulis 

 
ʄʝʩʪʦ ʩʙʦʨʘ 

ʦʙʨʘʟʮʘ 

ʜʣʠʥʘ L, 

ʤʢʤ 

ʰʠʨʠʥʘ D, 

ʤʢʤ 

L/D S=LD, ʤʢʤ
2
 ʰʪ/ʤʤ

2
 S, ʤʢʤ

2 

total/ ʤʤ
2
 

I, 

% 

ʉʘʬʘʛʘ, 

ʙʦʢʦʚʘʷ 

ʩʪʦʨʦʥʘ 

21,7Ñ0,4 

15,8-28,9 

13,0Ñ0,2 

9,7-16,0 

1,7Ñ0,0 

1,2-2,4 

222,4Ñ5,9 

153,8-305,9 

166,3 

161-176 

36985 4 

ʉʘʬʘʛʘ, 

ʘʜʘʢʩʠʘʣʴʥʘʷ 

ʩʪʦʨʦʥʘ 

23,2Ñ0,5 

18,2-32,6 

12,4Ñ0,3 

9,0-19,5 

1,9Ñ0,0 

1,4-2,5 

228,3Ñ8,7 

135,5-415,9 

165,3 

164-168 

37738 4 

ʉʦʤʘ-ɹʝʡ, 

ʙʦʢʦʚʘʷ 

ʩʪʦʨʦʥʘ 

28,2Ñ0,6 

17,9-39,8 

13,0Ñ0,3 

9,6-17,2 

2,2Ñ0,1 

1,3-3,0 

291,2Ñ10,3 

172,0-463,9 

114,9 

101-124 

33459 3 

ʉʦʤʘ-ɹʝʡ, 

ʘʜʘʢʩʠʘʣʴʥʘʷ 

ʩʪʦʨʦʥʘ 

27,5Ñ0,6 

19,0-36,8 

12,2Ñ0,2 

9,2-17,5 

2,3Ñ0,0 

1,6-3,3 

265,5Ñ9,4 

166,2-456,5 

112,6 

90-146 

29895 3 

ʃʦʩ-

ɸʥʞʝʣʝʩ, 

ʙʦʢʦʚʘʷ 

ʩʪʦʨʦʥʘ 

24,2Ñ0,3 

17,4-32,8 

10,7Ñ0,2 

6,4-14,4 

2,3Ñ0,0 

1,4-3,7 

203,5Ñ5,3 

105,9-334,3 

153,1 

135-169 

31156 3 

ʃʦʩ-

ɸʥʞʝʣʝʩ, 

ʘʜʘʢʩʠʘʣʴʥʘʷ 

ʩʪʦʨʦʥʘ 

24,8Ñ0,3 

13,8-33,9 

9,5Ñ0,2 

5,4-13,3 

2,7Ñ0,1 

1,6-3,9 

186,2Ñ4,4 

66,3-274,1 

164,4 

158-180 

30611 3 

ʉʠʜʝ, 

ʙʦʢʦʚʘʷ 

ʩʪʦʨʦʥʘ 

32,2Ñ0,5 

20,8-41,3 

16,8Ñ0,3 

14,1-21,5 

1,9Ñ0,0 

1,4-2,3 

426,7Ñ11,4 

250,5-697,5 

63,8 

56-78 

27223 3 

ʉʠʜʝ, 

ʘʜʘʢʩʠʘʣʴʥʘʷ 

ʩʪʦʨʦʥʘ 

35,8Ñ0,5 

27,6-43,1 

18,1Ñ0,2 

15,4-22,2 

2,0Ñ0,0 

1,4-2,6 

509,8Ñ9,1 

384,9-721,3 

63,9 

56-76 

32576 3 

ʇʨʠʤʝʯʘʥʠʝ: ɺ ʯʠʩʣʠʪʝʣʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʟʥʘʢʘ, ʚ ʟʥʘʤʝʥʘʪʝʣʝ ï ʘʤʧʣʠʪʫʜʘ 

ʠʟʤʝʥʯʠʚʦʩʪʠ. 

 

 ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʨʘʥʝʝ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ, 

ʩʧʦʩʦʙʥʦʩʪʴ C. edulis ʢ ʙʳʩʪʨʦʡ ʘʜʘʧʪʠʚʥʦʡ ʵʚʦʣʶʮʠʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʝʛʦ ʵʢʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʊʘʢ, ʚʳʷʚʣʝʥʦ 

(Fenollosa et al., 2017), ʯʪʦ ʚʦ ʚʪʦʨʠʯʥʦʤ ʘʨʝʘʣʝ ʚ ʀʩʧʘʥʠʠ C. edulis 

ʧʨʦʷʚʣʷʝʪ ʬʦʪʦʟʘʱʠʪʥʳʝ ʨʝʘʢʮʠʠ ʥʘ ʩʝʟʦʥʥʫʶ ʜʠʥʘʤʠʢʫ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʝʩʩʳ. ʃʝʪʦʤ C. edulis ʠʩʧʦʣʴʟʫʝʪ ʦʩʦʙʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʩʘʥʪʦʬʠʣʣʦʚʦʛʦ ʮʠʢʣʘ, ʘ ʟʠʤʦʡ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʚʳʩʦʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ Fv/Fm. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʨʠ 

ʩʨʘʚʥʝʥʠʠ 4 ʦʙʨʘʟʮʦʚ ʠʟ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʘʨʝʘʣʘ ʠ 4 ʦʙʨʘʟʮʦʚ ʠʟ 

ʚʪʦʨʠʯʥʦʛʦ ʘʨʝʘʣʘ (ʩʝʚʝʨʦ-ʟʘʧʘʜ ʇʠʨʝʥʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ) ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʫʚʝʣʠʯʠʚʘʝʪ ʬʦʪʦʭʠʤʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ C. edulis (Campoy et 

al., 2021). ʀʥʚʘʟʠʦʥʥʳʝ ʧʦʧʫʣʷʮʠʠ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʤʝʥʴʰʝʝ 
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ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʨʥʝʚʦʡ ʤʘʩʩʳ ʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʚʳʞʠʚʘʝʤʦʩʪʴ, ʘ 

ʪʘʢʞʝ ʧʦʚʳʰʝʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ, ʧʝʨʝʢʠʩʥʦʝ 

ʦʢʠʩʣʝʥʠʝ ʣʠʧʠʜʦʚ, ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʠ ʧʠʛʤʝʥʪʦʚ 

ʢʩʘʥʪʦʬʠʣʣʦʚʦʛʦ ʮʠʢʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʟʮʘʤʠ ʠʟ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʘʨʝʘʣʘ. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʘʙʦʨʠʛʝʥʥʳʤʠ ʠ ʠʥʚʘʟʠʦʥʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ ʧʦ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʧʫʣʷʮʠʠ 

ʚ ʧʨʦʮʝʩʩʝ ʠʥʚʘʟʠʠ ʜʠʚʝʨʛʠʨʦʚʘʣʠ. 

ʈʠʩ. 2. ʋʩʪʴʠʮʘ Carpobrotus edulis.  

A ï ʃʦʩ-ɸʥʞʝʣʝʩ, ʘʜʘʢʩʠʘʣʴʥʘʷ ʩʪʦʨʦʥʘ, ʭ 250; B ï ʉʠʜʝ, ʘʜʘʢʩʠʘʣʴʥʘʷ 

ʩʪʦʨʦʥʘ, ʭ 1000; C ï ʉʦʤʘ-ɹʝʡ, ʘʜʘʢʩʠʘʣʴʥʘʷ ʩʪʦʨʦʥʘ, ʭ 1000;  

Dï ʉʦʤʘ-ɹʝʡ, ʙʦʢʦʚʘʷ ʩʪʦʨʦʥʘ, ʭ 2500. 
 

 ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʥʫʪʨʠʢʣʦʥʘʣʴʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʧʘʨʘʤʝʪʨʦʚ ʫʩʪʴʠʮ ʙʳʣʘ ʥʝʚʝʣʠʢʘ: CV ʜʣʠʥʳ ʠ ʜʠʘʤʝʪʨʘ ʫʩʪʴʠʮʘ 

ʩʦʩʪʘʚʣʷʣ 12-16%, ʘ ʧʣʦʱʘʜʠ ʦʜʥʦʛʦ ʫʩʪʴʠʮʘ ï 13-25%. ʏʝʨʪʳ 

ʩʫʢʢʫʣʝʥʪʥʦʩʪʠ ï ʥʠʟʢʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʪʨʘʥʩʧʠʨʘʮʠʠ ʠ 

ʧʦʛʨʫʞʝʥʥʳʝ ʚ ʪʢʘʥʴ ʵʧʠʜʝʨʤʠʩʘ ʫʩʪʴʠʮʘ ï ʦʪʤʝʯʝʥʳ ʫ ʚʩʝʭ ʦʙʨʘʟʮʦʚ. 

ʄʝʞʧʦʧʫʣʷʮʠʦʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʯʠʩʣʫ ʫʩʪʴʠʮ 

ʚʳʷʚʣʝʥʘ ʤʝʞʜʫ ʪʫʨʝʮʢʠʤ ʠ ʦʩʪʘʣʴʥʳʤʠ ʦʙʨʘʟʮʘʤʠ, ʯʪʦ ʤʳ ʩʚʷʟʳʚʘʝʤ 

ʩ ʘʜʘʧʪʘʮʠʝʡ ʨʘʩʪʝʥʠʷ ʚ ʭʦʜʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʛʦ ʚʪʦʨʠʯʥʦʛʦ ʘʨʝʘʣʘ ʢ 

ʙʦʣʝʝ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ.  



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2025. ̄  1 (77) 

 

- 96 - 

  

ʈʠʩ. 3. ʈʘʟʤʝʨʳ ʫʩʪʴʠʮ Carpobrotus edulis.  

A ï ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʫʩʪʴʠʮʘ ʢ ʝʛʦ ʜʠʘʤʝʪʨʫ,  

B ïʧʣʦʱʘʜʴ ʫʩʪʴʠʮʘ. ʂʨʘʩʥʳʡ ʦʚʘʣ ï ʃʦʩ-ɸʥʞʝʣʝʩ, ʩʠʥʠʡ ï ʉʦʤʘ-ɹʝʡ, 

ʬʠʦʣʝʪʦʚʳʡ ï ʉʘʬʘʛʘ, ʟʝʣʝʥʳʡ ï ʉʠʜʝ. 
 

ɺʳʚʦʜʳ. ʋ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ Carpobrotus edulis ʣʠʩʪʴʷ 

ʘʤʬʠʩʪʦʤʘʪʠʯʝʩʢʠʝ, ʫʩʪʴʠʯʥʳʡ ʘʧʧʘʨʘʪ ʧʘʨʘʮʠʪʥʦʛʦ ʪʠʧʘ. 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʫʩʪʴʠʮ ʩʣʘʙʦ ʠʟʤʝʥʯʠʚʳ, ʬʦʨʤʘ ʫʩʪʴʠʮ 

ʧʨʦʜʦʣʛʦʚʘʪʘʷ, ʠʥʜʝʢʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʪʨʘʥʩʧʠʨʘʮʠʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦ ʥʠʟʢʠʡ ï 3-4%. ɺʳʷʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʚ 

ʩʪʨʘʪʝʛʠʠ ʨʘʩʪʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʷʭ: ʫ ʝʛʠʧʝʪʩʢʠʭ ʠ 

ʢʘʣʠʬʦʨʥʠʡʩʢʠʭ ʦʙʨʘʟʮʦʚ ʫʩʪʴʠʮʘ ʤʝʣʴʯʝ, ʥʦ ʯʠʩʣʦ ʠʭ ʙʦʣʴʰʝ, ʪʦʛʜʘ 

ʢʘʢ ʫ ʩʘʤʦʛʦ ʩʝʚʝʨʥʦʛʦ ʪʫʨʝʮʢʦʛʦ ʦʙʨʘʟʮʘ ʫʩʪʴʠʮʘ ʚ ʜʚʘ ʨʘʟʘ ʢʨʫʧʥʝʝ, 

ʥʦ ʯʠʩʣʦ ʠʭ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ 

ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ ʘʥʘʣʠʟʘ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʤʠʢʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʠʥʚʘʟʠʦʥʥʳʭ ʚʠʜʦʚ ʥʘ ʠʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

  
ɸʚʪʦʨʳ ʠʩʢʨʝʥʥʝ ʙʣʘʛʦʜʘʨʷʪ ʆʣʴʛʫ ɺʣʘʜʠʤʠʨʦʚʥʫ ʐʝʣʝʧʦʚʫ (ɻɹʉ 

ʈɸʅ) ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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 COMPARATIVE  CHARACTERISTICS  OF STOMATAL  

APPARATUS OF CARPOBROTUS EDULIS (AIZOACEAE)   

ACROSS INVASIVE POPULATIONS OF ITS SECONDARY RANGE  

 

 L.V.  Ozerova, Yu.K. Vinogradova 
 N.V. Tsitsin Main Botanical Garden of the Russian Academy of Sciences, 

Moscow 

 
Stomatal apparatus parameters are strongly influenced by environmental 

factors. Our study hypothesizes that morphometric traits of stomata shift 

during the establishment of a secondary range in alien species, reflecting 

adaptive responses to novel environmental conditions. The focus of this 
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research is Carpobrotus edulis (L.) N.E.Br., a perennial succulent herb 

native to the Cape Province (South Africa) and now a highly invasive 

species in coastal dune ecosystems of subtropical regions globally. This 

study aims to compare stomatal apparatus characteristics of C. edulis across 

invasive populations within its secondary range. Leaf samples were collected 

from four invasive populations: two in Egypt, one in California (USA), and 

one in Turkey. Stomatal features were analyzed using lacquer replicas from 

fresh leaves, with morphometric measurements conducted via a Keyence 

VHX-1000E digital microscope. Stomatal size was assessed in samples of 

40ï50 stomata per population, and mean stomatal area was calculated using 

the ellipse area formula. All examined C. edulis leaves exhibited 

amphistomatic distribution and paracytic stomatal type. Morphometric 

parameters showed low variability: stomata were oblong, and the relative 

transpiration area index remained consistently low (3ï4%). Population-

specific strategies were observed: Egyptian and Californian samples had 

smaller stomata with higher density, whereas the Turkish sample displayed 

stomata twice as large but half as dense. 

Keywords: Carpobrotus edulis, stomata, invasion, adaptation, secondary 

range. 
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ɺ.ɸ. ʏʝʨʥʳʭ, ʃ.ɸ. ʊʦʭʪʘʨʴ, ɺ.ʂ. ʊʦʭʪʘʨʴ  
ɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, ɹʝʣʛʦʨʦʜ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʳʭ ʩʚʝʪʦʚʳʭ ʨʝʞʠʤʦʚ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʨʘʩʪʝʥʠʡ ʰʘʣʬʝʷ 

ʜʫʙʨʘʚʥʦʛʦ ʚ ʫʩʣʦʚʠʷʭ in vitro. ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʩʚʝʪʘ ʨʘʟʣʠʯʥʦʛʦ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʝʥʠʡ 

ʰʘʣʬʝʷ ʜʫʙʨʘʚʥʦʛʦ ʚ ʫʩʣʦʚʠʷʭ in vitro ʙʳʣʠ ʠʟʫʯʝʥʳ ʧʷʪʴ ʚʘʨʠʘʥʪʦʚ 

ʦʩʚʝʱʝʥʠʷ ʩ ʨʘʟʥʳʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ ʢʨʘʩʥʦʛʦ, ʩʠʥʝʛʦ ʠ ʟʝʣʝʥʦʛʦ 

ʩʚʝʪʘ. ʉʨʘʚʥʝʥʠʝ ʚʳʩʦʪʳ ʤʠʢʨʦʨʘʩʪʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ 

ʧʦʙʝʛʦʚ ʠ ʣʠʩʪʴʝʚ ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ 

ʩʧʝʢʪʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʩʚʝʪʘ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʰ. ʜʫʙʨʘʚʥʦʛʦ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʰʘʣʬʝʡ ʜʫʙʨʘʚʥʳʡ, Salvia nemorosa, ʩʚʝʪʦʚʳʝ 

ʩʧʝʢʪʨʳ, in vitro ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ, ʦʧʪʠʤʠʟʘʮʠʷ ʦʩʚʝʱʝʥʠʷ, 

ʵʬʠʨʦʤʘʩʣʠʯʥʳʝ ʢʫʣʴʪʫʨʳ. 

 

ɺʚʝʜʝʥʠʝ. ʕʬʠʨʦʤʘʩʣʠʯʥʳʝ ʢʫʣʴʪʫʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʘʞʥʳʡ 

ʵʣʝʤʝʥʪ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ 

ʠʥʜʫʩʪʨʠʠ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʨʘʙʘʪʳʚʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. ʕʪʠ ʨʘʩʪʝʥʠʷ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʮʝʥʥʳʭ 

ʵʬʠʨʥʳʭ ʤʘʩʝʣ, ʥʘʭʦʜʷʱʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʝʜʠʮʠʥʝ, ʢʦʩʤʝʪʦʣʦʛʠʠ, 

ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʘʨʦʤʘʪʝʨʘʧʠʠ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʥʘʫʢʠ 

ʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ Salvia nemorosa L. 

(ʰʘʣʬʝʡ ʜʫʙʨʘʚʥʳʡ). ʀʥʪʝʨʝʩ ʚʳʟʚʘʥ ʝʛʦ ʮʝʣʝʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʫʩʣʦʚʠʷʤ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʨʘʟʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ. 

ʆʜʥʘʢʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʤʝʜʣʝʥʥʳʤ ʨʦʩʪʦʤ ʵʪʠʭ 

ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʟʘʚʠʩʠʤʦʩʪʴʶ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

                                                 

 
*  ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʪʝʤʘ ˉ 075-15-2024-540 çʈʘʟʨʘʙʦʪʢʘ 

ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʩʚʦʡʩʪʚʘʤʠ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʘʩʪʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʙʠʦʬʦʪʦʥʠʢʠ ʠ ʮʠʬʨʦʚʳʭ 

ʩʠʩʪʝʤè). 
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ʫʩʣʦʚʠʡ.  

ʊʝʭʥʦʣʦʛʠʠ in vitro ʧʦʟʚʦʣʷʶʪ ʫʩʢʦʨʠʪʴ ʨʘʟʤʥʦʞʝʥʠʝ, ʩʦʭʨʘʥʠʪʴ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʨʘʩʪʝʥʠʡ. (ʊʦʭʪʘʨʴ ʠ ʜʨ., 2017). ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ 

ʦʧʪʠʤʠʟʘʮʠʠ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʦʩʚʝʱʝʥʠʷ. ʉʧʝʢʪʨ ʩʚʝʪʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʠ ʥʘʢʦʧʣʝʥʠʝ ʚʪʦʨʠʯʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʙʠʦʪʝʭʥʦʣʦʛʠʡ ʠ ʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʷ ʨʝʞʠʤʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ 

ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠ ʁʦʧʪʠʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ 

ʵʬʠʨʦʤʘʩʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ (Zhou et al., 2019; Muratova et al., 2020). 

ʐʘʣʬʝʡ ʜʫʙʨʘʚʥʳʡ (Salvia nemorosa L.) ð ʤʥʦʛʦʣʝʪʥʝʝ 

ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ, ʩʝʤʝʡʩʪʚʘ ʗʩʥʦʪʢʦʚʳʝ (Lamiaceae), 

ʜʦʩʪʠʛʘʶʱʝʝ ʚ ʚʳʩʦʪʫ ʦʪ 40 ʜʦ 100 ʩʘʥʪʠʤʝʪʨʦʚ. ɽʛʦ ʩʪʝʙʣʠ ʧʨʷʤʳʝ, 

ʚʝʪʚʠʩʪʳʝ, ʩ ʭʘʨʘʢʪʝʨʥʦʡ ʨʝʙʨʠʩʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʧʦʢʨʳʪʦʡ 

ʧʫʰʠʩʪʳʤʠ ʣʠʩʪʴʷʤʠ. ʃʠʩʪʴʷ ʠʤʝʶʪ ʨʘʟʤʝʨ ʦʪ 4 ʜʦ 10 ʩʘʥʪʠʤʝʪʨʦʚ. 

ʎʚʝʪʢʠ ʰʘʣʬʝʷ ʜʫʙʨʘʚʥʦʛʦ ʩʦʙʨʘʥʳ ʚ ʣʦʞʥʳʝ ʤʫʪʦʚʢʠ, ʦʙʨʘʟʫʷ 

ʚʝʨʭʫʰʝʯʥʦʝ ʢʦʣʦʩʦʚʠʜʥʦʝ ʩʦʮʚʝʪʠʝ. ʇʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʠʶʥʴ ʠ ʘʚʛʫʩʪ. ɺ ʧʨʠʨʦʜʝ ʰʘʣʬʝʡ ʜʫʙʨʘʚʥʳʡ 

ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ʩʨʝʜʥʝʡ ʧʦʣʦʩʝ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ʆʥ 

ʧʨʝʜʧʦʯʠʪʘʝʪ ʩʫʭʠʝ ʣʫʛʘ, ʩʪʝʧʠ, ʦʙʦʯʠʥʳ ʜʦʨʦʛ ʠ ʧʦʣʷ (ɼʫʜʯʝʥʢʦ ʠ 

ʜʨ., 1989). 

S. nemorosa ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʤʝʪʘʙʦʣʠʪʦʚ. ɺ ʭʦʜʝ ʦʜʥʦʛʦ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʵʬʠʨʥʳʝ ʤʘʩʣʘ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʣʠʩʪʴʝʚ ʠ ʮʚʝʪʢʦʚ ʰʘʣʬʝʷ ʜʫʙʨʘʚʥʦʛʦ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʩʣʘ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʣʠʩʪʴʝʚ ʠ 

ʮʚʝʪʢʦʚ, ʩʦʜʝʨʞʘʪ ʩʭʦʞʠʝ ʦʩʥʦʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ: ʩʧʘʪʫʣʝʥʦʣ (57,8 ʠ 

23,0%) ʠ ʦʢʩʠʜ ʢʘʨʠʦʬʠʣʣʝʥʘ (28,2 ʠ 45,0%). ʊʘʢʞʝ ʚ ʤʘʩʣʘʭ 

ʧʨʝʦʙʣʘʜʘʣʠ ʦʢʩʠʛʝʥʠʨʦʚʘʥʥʳʝ ʩʝʩʢʚʠʪʝʨʧʝʥʳ (86 ʠ 68% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʕʬʠʨʥʦʝ ʤʘʩʣʦ, ʧʦʣʫʯʝʥʥʦʝ ʠʟ ʰʘʣʬʝʷ ʜʫʙʨʘʚʥʦʛʦ, ʦʙʣʘʜʘʝʪ 

ʚʳʩʦʢʠʤ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. ɹʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ ʝʛʦ 

ʜʝʡʩʪʚʠʶ ʦʢʘʟʘʣʠʩʴ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ ʙʘʢʪʝʨʠʠ. ʕʬʠʨʥʦʝ ʤʘʩʣʦ ʠʟ 

ʣʠʩʪʴʝʚ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ ʚʳʩʦʢʫʶ ʠʥʛʠʙʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʧʨʦʪʠʚ Staphylococcus aureus, ʘ ʤʘʩʣʦ ʠʟ ʮʚʝʪʢʦʚ ð ʧʨʦʪʠʚ Candida 

albicans. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ Salvia nemorosa 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ 

ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ ʠ ʰʪʘʤʤʦʚ ʛʨʠʙʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʨʦʜʘ Salvia (Bahadori et al., 2017). 

ʄʝʪʦʜʠʢʘ. ɺ ʨʘʤʢʘʭ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʩʚʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʨʘʩʪʝʥʠʡ ʰʘʣʬʝʷ ʜʫʙʨʘʚʥʦʛʦ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʚ 

ʫʩʣʦʚʠʷʭ in vitro. ʄʠʢʨʦʨʘʩʪʝʥʠʷ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠʩ ɹ ʥʘ ʩʨʝʜʝ 

ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ (Murashige, Skoog, 1962) ʩ ʜʦʙʘʚʣʝʥʠʝʤ 0,25 ʤʛ/ʣ 6-
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ʙʝʥʟʠʣʘʤʠʥʦʧʫʨʠʥʘ. ɿʥʘʯʝʥʠʝ pH ʩʨʝʜʳ ʢʦʨʨʝʢʪʠʨʦʚʘʣʦʩʴ ʜʦ 5,6ï5,8 ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʮʠʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ NaOH. ʉʪʝʨʠʣʠʟʘʮʠʷ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʝʤ (1 ʘʪʤ, 20 ʤʠʥ). ʈʘʩʪʝʥʠʷ 

ʚʳʨʘʱʠʚʘʣʠʩ ɹʚ ʢʦʣʙʘʭ ʦʙʲʝʤʦʤ 250 ʤʣ, ʩʦʜʝʨʞʘʱʠʭ 50 ʤʣ ʩʨʝʜʳ, 

ʛʝʨʤʝʪʠʟʠʨʦʚʘʥʥʳʭ ʘʣʶʤʠʥʠʝʚʦʡ ʬʦʣʴʛʦʡ ʠ ʣʝʥʪʦʡ çʇʘʨʘʬʠʣʴʤè.  

ɺʣʠʷʥʠʝ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʠʟʫʯʘʣʠ ʥʘ ʬʠʪʦʩʪʝʣʣʘʞʘʭ çX-bright Fito Spectr 

V1.0è ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ çʕʣʝʢʪʨʦʥʥʳʝ ʩʠʩʪʝʤʳ çɹʝʣɻʋè.  

ʌʠʪʦʩʪʝʣʣʘʞʠ çX-bright Fito Spectr V1.0è ʦʩʥʘʱʝʥʳ ʜʠʦʜʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʦʩʚʝʱʝʥʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʝʛʫʣʠʨʦʚʢʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʬʠʪʦʩʪʝʣʣʘʞʘʤʠ ʚʳʧʦʣʥʝʥʘ ʥʘ ʙʘʟʝ ʧʘʥʝʣʴʥʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʣʝʨʘ, ʧʨʠ ʵʪʦʤ ʨʘʙʦʪʘ ʢʘʞʜʦʡ ʠʟ ʧʦʣʦʢ ʬʠʪʦʩʪʝʣʣʘʞʘ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʛʨʘʬʠʢʫ, ʦʧʨʝʜʝʣʷʝʤʦʤʫ 

ʦʧʝʨʘʪʦʨʦʤ ʚ ʥʘʩʪʨʦʡʢʘʭ ʩʠʩʪʝʤʳ. ʂʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʨʘʩʪʝʥʠʡ 

ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʥʘ ʬʠʪʦʩʪʝʣʣʘʞʘʭ, ʦʩʥʘʱʝʥʥʳʭ ʩʚʝʪʦʜʠʦʜʥʳʤʠ 

ʣʘʤʧʘʤʠ Navigator (220V T8 G13 18W 6500ʂ 120 0ʤʤ 1600ʃʤ). 

ʉʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʧʨʦʚʦʜʠʣʠ 

ʩʧʝʢʪʨʦʤʝʪʨʦʤ UPRtek MK350D, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

ʦʮʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʠʟʣʫʯʝʥʠʷ ʠ ʧʦʜʦʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʞʠʤʳ 

ʦʙʣʫʯʝʥʠʷ.  

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 5 ʚʘʨʠʘʥʪʦʚ ʦʩʚʝʱʝʥʠʷ ʩ 

ʨʘʟʣʠʯʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʢʨʘʩʥʦʛʦ (R), ʩʠʥʝʛʦ (B) ʠ ʟʝʣʝʥʦʛʦ (G) 

ʩʚʝʪʘ (ʪʘʙʣ. 1):  

1 ï R:B:G = 1:1:1, 

2 ï G:B:R = 2:1:1, 

3 ï B:R:G = 2:1:1, 

4 ï R:B:G = 2:1:1, 

5 ï ʢʦʥʪʨʦʣʴ. 
ʊʘʙʣʠʮʘ 1 

ɺʘʨʠʘʥʪʳ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʚʝʱʝʥʠʷ ʨʘʩʪʝʥʠʡ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ 

 
ʇʦʢʘʟʘʪʝʣʴ ɺʘʨʠʘʥʪ ʦʧʳʪʘ 

1 2 3 4 5 

(ʢʦʥʪʨʦʣʴ) 

PPF 50,04 44,20 51,46 59,79 44,18 

PPF-B 18,19 12,56 24,47 17,29 12,53 

PPF-G 16,21 20,16 12,38 14,45 13,85 

PPF-R 16,08 12,01 14,94 28,42 18,04 

 

 ɺ ʧʦʤʝʱʝʥʠʠ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʚ ʧʨʝʜʝʣʘʭ 24Ñ2Áʉ, ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ï 50%. 
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ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʚʝʪʦʚʦʛʦ ʧʝʨʠʦʜʘ 16-ʯʘʩʦʚ. ʇʦʩʣʝ 28-ʩʫʪʦʯʥʦʛʦ 

ʮʠʢʣʘ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ: ʚʳʩʦʪʫ 

ʵʢʩʧʣʘʥʪʦʚ; ʢʦʣʠʯʝʩʪʚʦ ʧʦʙʝʛʦʚ, ʣʠʩʪʴʝʚ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪ ɹ

ʨʘʩʪʝʥʠʡ. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Microsoft Excel 2024. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʩʧʝʢʪʨʳ ʩʚʝʪʘ ʧʦ-ʨʘʟʥʦʤʫ ʚʣʠʷʶʪ ʥʘ ʨʦʩʪ 

ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ Salvia nemorosa (ʨʠʩ. 1, ʪʘʙʣ. 2). 

 

      

ʈʠʩ. 1. ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʧʝʢʪʨʦʚ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʰʘʣʬʝʷ 

ʜʫʙʨʘʚʥʦʛʦ ʚ ʫʩʣʦʚʠʷʭ in vitro: 1, 2, 3, 4 ï ʨʝʞʠʤʳ ʦʩʚʝʱʝʥʠʷ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ 

 

 

 

 

 

 
1 2 

 

 

 

 

 
3 4 

 

 

 
ʂʦʥʪʨʦʣʴ 
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ʊʘʙʣʠʮʘ 2 

ɺʣʠʷʥʠʝ ʩʚʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʝʥʠʡ Salvia nemorosa L. ʚ ʫʩʣʦʚʠʷʭ in vitro 

 

ɺʘʨʠʘʥʪ 

ʦʩʚʝʱʝʥʠʷ 

ɺʳʩʦʪʘ, 

ʩʤ 

ʂʦʣ-ʚʦ 

ʧʦʙʝʛʦʚ, ʰʪ 

ʂʦʣ-ʚʦ 

ʣʠʩʪʴʝʚ, 

ʰʪ 

% ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ 

1 2,79Ñ0,49 1,83Ñ0,86 20,62Ñ5,6 96,67 

2 2,52Ñ0,7 2,07Ñ0,62 20,4Ñ5,59 100 

3 2,38Ñ0,59 2,21Ñ0,7 22,5Ñ7,36 93,33 

4 2,34Ñ0,61 2,87Ñ0,84 26,2Ñ8,63 100 

5 (ʢʦʥʪʨʦʣʴ) 2,72Ñ0,62 2Ñ0,62 21,81Ñ3,9 86,67 

 

ʇʨʠ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʦʩʚʝʱʝʥʠʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʜʦʩʪʠʛʘʣʘ 

ʩʚʦʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʩʦʩʪʘʚʣʷʣʘ 2,79 Ñ 0,49 ʩʤ. ɺ 

ʚʘʨʠʘʥʪʘʭ 3 ʠ 4 ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʤʠʥʠʤʘʣʴʥʳʤ ʠ ʩʦʩʪʘʚʣʷʣ 2,38 Ñ 

0,59 ʠ 2,34 Ñ 0,61 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʙʝʛʦʚ 

ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʯʝʪʚʸʨʪʦʛʦ ʚʘʨʠʘʥʪʘ - 2,87 Ñ 

0,84 ʰʪ. ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʙʝʛʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʞʠʤʘ ʦʩʚʝʱʝʥʠʷ ʚ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ï 1,83 Ñ 0,86 ʰʪ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʯʝʪʚʸʨʪʦʛʦ ʚʘʨʠʘʥʪʘ ï 26,2 Ñ 8,63 ʰʪ., ʤʠʥʠʤʘʣʴʥʦʝ ï ʧʨʠ ʧʝʨʚʦʤ ʠ 

ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʘʭ ï 20,62 Ñ 5,6 ʠ 20,4 Ñ 5,59 ʰʪ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʘʨʠʘʥʪʳ 2 ʠ 4 ʦʙʝʩʧʝʯʠʣʠ 100% ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʘ 

ʢʦʥʪʨʦʣʴ ï 86,67%. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʩʚʝʪʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ Salvia nemorosa ʚ ʫʩʣʦʚʠʷʭ in vitro. 

ʅʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʤʠʢʨʦʨʘʩʪʝʥʠʡ (2,79 Ñ 0,49 ʩʤ) ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʩʦʯʝʪʘʥʠ ̫ ʢʨʘʩʥʦʛʦ, ʩʠʥʝʛʦ ʠ ʟʝʣʸʥʦʛʦ 

ʩʧʝʢʪʨʦʚ (ʚʘʨʠʘʥʪ 1: R:B:G=1:1:1), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʤ ʜʝʡʩʪʚʠʠ ʥʘ ʠʭ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ. ʆʜʥʘʢʦ ʜʘʥʥʳʡ 

ʨʝʞʠʤ ʦʢʘʟʘʣʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ ʨʘʟʚʠʪʠʷ ʧʦʙʝʛʦʚ, 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʚ ʚ ʵʪʦʤ ʘʩʧʝʢʪʝ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ (1,83 Ñ 0,86 

ʰʪ.). 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʢʨʘʩʥʦʛʦ ʩʧʝʢʪʨʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʠʥʠʤ ʠ ʟʝʣʸʥʳʤ 

(ʚʘʨʠʘʥʪ 4: R:B:G=2:1:1) ʩʪʠʤʫʣʠʨʦʚʘʣʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʧʦʙʝʛʦʚ (2,87 Ñ 0,84 ʰʪ.) ʠ ʣʠʩʪʴʝʚ (26,2 Ñ 8,63 ʰʪ.), ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʠʣʦ 100% ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʝʥʠʡ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʢʨʘʩʥʦʛʦ ʩʚʝʪʘ ʚ ʘʢʪʠʚʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʤʦʨʬʦʛʝʥʝʟʘ ʫ 

ʠʟʫʯʝʥʥʳʭ ʨʘʩʪʝʥʠʡ Salvia nemorosa.  

ʇʦʤʠʤʦ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʵʬʬʝʢʪʦʚ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ ʨʷʜ 
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ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʠʩʙʘʣʘʥʩʦʤ ʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʩʦʩʪʘʚʘ ʩʚʝʪʘ. ʇʨʠʤʝʥʝʥʠʝ ʚʘʨʠʘʥʪʘ 3 (B:R:G = 2:1:1) ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʩʠʥʝʛʦ ʩʧʝʢʪʨʘ ʧʨʠʚʝʣʦ ʥʝ ʪʦʣʴʢʦ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʘʩʪʝʥʠʡ ʩ 

ʤʠʥʠʤʘʣʴʥʦʡ ʠʟ ʚʳʩʦʪʦʡ (2,38 Ñ 0,59 ʩʤ), ʥʦ ʠ ʢ ʩʥʠʞʝʥʠ  ʁ ʠʭ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ (93,33%) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʚʘʨʠʘʥʪʘʤʠ 2 ʠ 4. 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (ʚʘʨʠʘʥʪ 5) ʧʦʢʘʟʘʣʘ ʩʥʠʞʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ 

ʨʘʩʪʝʥʠʡ ʜʦ 86,67%, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʪʠʤʠʟʘʮʠʠ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʫʣʴʪʫʨ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʝ ʩʚʝʪʦʚʳʝ ʨʝʞʠʤʳ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʦʩʪ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʰʘʣʬʝʷ ʜʫʙʨʘʚʥʦʛʦ, ï 

ʵʪʦ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʩʧʝʢʪʨʘ ʩʚʝʪʘ 

(ʚʘʨʠʘʥʪ 1: R:B:G=1:1:1), ʯʪʦ ʩʪʠʤʫʣʠʨʦʚʘʣʦ ʚʝʨʪʠʢʘʣʴʥʳʡ ʨʦʩʪ. 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʢʨʘʩʥʦʛʦ ʩʚʝʪʘ ʚ ʩʧʝʢʪʨʝ ʦʩʚʝʱʝʥʠʷ ʨʘʩʪʝʥʠʡ (ʚʘʨʠʘʥʪ 

4: R:B:G=2:1:1) ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʩʠʣʝʥʠ ʁ ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʣʠʩʪʦʦʙʨʘʟʦʚʘʥʠʷ ʫ ʠʟʫʯʝʥʥʳʭ ʨʘʩʪʝʥʠʡ Salvia nemorosa.  
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EFFECT OF LIGHT SPEC TRAL COMPOSITION ON 

MORPHOMETRIC PARAMET ERS OF SALVIA NEMOROSA 

UNDER IN VITRO  CONDITIONS  

 

V.A. Chernykh, L.A. Tokhtar, V.K. Tokhtar   
Belgorod State National Research University, Belgorod 

 

This study aims to identify optimal light regimes for regulating the growth 

and development of Salvia nemorosa (woodland sage) under in vitro 

conditions. To evaluate the influence of varying light spectra on 

morphometric parameters, five lighting treatments with distinct ratios of red, 

blue, and green light were tested. Comparisons of microplant height, shoot 

number, and leaf count revealed the most effective spectral composition for 

S. nemorosa cultivation. 

Keywords: Salvia nemorosa, light spectra, in vitro cultivation, light 

optimization, essential oilseed crops. 
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GLYCYRRHIZA PALLIDIFLORA  (FABACEAE ) 

ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʍɸɹɸʈʆɺʉʂʆɻʆ ʂʈɸʗ*  

 

ʊ.ʅ. ʄʦʪʦʨʳʢʠʥʘ 
ʍʘʙʘʨʦʚʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ɼɺʆ ʈɸʅ 

ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ɼɺʆ ʈɸʅ, ʍʘʙʘʨʦʚʩʢ 

 
ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʥʦʚʦʤ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʨʝʜʢʦʛʦ ʚʠʜʘ 

ʨʘʩʪʝʥʠʷ ï ʩʦʣʦʜʢʠ ʙʣʝʜʥʦʮʚʝʪʢʦʚʦʡ (Glycyrrhiza pallidiflora) ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ, ʢʦʪʦʨʦʝ ʨʘʩʰʠʨʷʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ 

ʝʛʦ ʘʨʝʘʣʝ ʚ ʨʝʛʠʦʥʝ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʷ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʵʪʦʛʦ 

ʚʠʜʘ. ɺ ʤʝʩʪʝ ʧʨʦʠʟʨʘʩʪʘʥʠʷ G. pallidiflora ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʠʪʦʮʝʥʦʟʘ. ʇʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʦʙʝʡ 

ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʩʦʣʦʜʢʠ ʙʣʝʜʥʦʮʚʝʪʢʦʚʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ 

ʚʠʜʘ (ʰʪ./ʤ
2
), ʧʣʦʪʥʦʩʪʠ ʦʩʦʙʝʡ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʩʦʙʝʡ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʚʠʜʘ, ʘ 

ʪʘʢʞʝ ʪʠʧ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʨʝʜʢʦʛʦ ʨʘʩʪʝʥʠʷ ʠ ʝʛʦ ʞʠʟʥʝʥʥʦʩʪʴ. 

ʇʨʠʚʝʜʝʥʳ ʤʝʨʳ ʦʭʨʘʥʳ G. pallidiflora, ʢʦʪʦʨʳʝ ʩʚʦʜʷʪʩʷ ʢ ʚʢʣʶʯʝʥʠʶ 

ʵʪʦʛʦ ʨʝʜʢʦʛʦ ʚʠʜʘ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ ʚ ʨʘʡʦʥʝ ʩ. 

ʉʘʨʘʧʫʣʴʩʢʦʝ. ʕʪʦʪ ʧʫʥʢʪ ʩʯʠʪʘʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʤ ʤʝʩʪʦʤ ʥʘʭʦʞʜʝʥʠʷ 

ʩʦʣʦʜʢʠ ʙʣʝʜʥʦʮʚʝʪʢʦʚʦʡ, ʧʝʨʚʠʯʥʦʛʦ ʩʙʦʨʘ ʛʝʨʙʘʨʠʷ, ʧʦʩʣʫʞʠʚʰʝʛʦ 

ʪʠʧʦʤ ʜʣʷ ʥʘʫʯʥʦʛʦ ʦʧʠʩʘʥʠʷ ʵʪʦʛʦ ʚʠʜʘ ʚ 1859 ʛ. ʂʘʨʣʦʤ ʀʚʘʥʦʚʠʯʝʤ 

ʄʘʢʩʠʤʦʚʠʯʝʤ ʠ ʢʦʥʪʨʦʣʶ  ʩʦʩʪʦʷʥʠ ̫ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʵʪʦʛʦ ʨʝʜʢʦʛʦ 

ʚʠʜʘ ʨʘʩʪʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʠʟʥʝʥʥʦʩʪʴ, ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ, 

ʨʝʜʢʠʡ ʚʠʜ ʨʘʩʪʝʥʠʷ, ʬʠʪʦʮʝʥʦʟ, ʮʝʥʦʧʦʧʫʣʷʮʠʷ.  
 

ɺʳʷʚʣʝʥʠʝ, ʠʟʫʯʝʥʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʦʭʨʘʥʘ ʨʝʜʢʠʭ ʠ 

ʠʩʯʝʟʘʶʱʠʭ ʨʘʩʪʝʥʠʡ ʧʨʠʨʦʜʥʦʡ ʬʣʦʨʳ ʈʦʩʩʠʠ ʠ ʝʝ ʦʪʜʝʣʴʥʳʭ 

ʨʝʛʠʦʥʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʟʚʝʥʦʤ ʚ ʢʦʤʧʣʝʢʩʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʭʨʘʥʝ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ. ʉ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʚʩʝʛʦ ʛʝʥʦʬʦʥʜʘ ʨʘʩʪʝʥʠʡ 

ʧʨʠʨʦʜʥʦʡ ʬʣʦʨʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʜʦʧʫʩʪʠʪʴ 

ʠʩʯʝʟʥʦʚʝʥʠʷ ʩʣʘʛʘʶʱʠʭ ʬʣʦʨʫ ʚʠʜʦʚ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʧʨʦʠʩʭʦʜʠʪ 

                                                 

 
*  ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʩʦʛʣʘʩʥʦ 
ʪʝʤʘʪʠʯʝʩʢʦʤʫ ʧʣʘʥʫ ʀʥʩʪʠʪʫʪʘ ʚʦʜʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ɼɺʆ ʈɸʅ (ˉ ʛʦʩ. 

ʨʝʛʠʩʪʨʘʮʠʠ 121021500060-4), ʪʝʤʘ çɼʠʥʘʤʠʢʘ ʧʨʠʨʦʜʥʳʭ ʠ ʧʨʠʨʦʜʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʚ ʫʩʣʦʚʠʷʭ ʦʩʚʦʝʥʠʷ ʇʨʠʘʤʫʨʴʷ ʠ ʇʨʠʦʭʦʪʴʷè (2021-2025).  
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ʣʠ ʵʪʦ ʠʩʯʝʟʥʦʚʝʥʠʝ ʚ ʩʠʣʫ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʯʠʥ ʠʣʠ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʮʝʣʷʭ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʪʨʝʙʫʝʪʩʷ ʩʦʭʨʘʥʠʪʴ ʚʩʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʨʘʩʪʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʘʢʦʧʣʝʥʠʝ ʧʝʨʚʠʯʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ (ʍʘʨʢʝʚʠʯ, ʂʘʯʫʨʘ, 1981).  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʫʩʠʣʠʚʘʶʱʝʝʩʷ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ (ʛʦʨʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʙʦʪ, ʣʠʥʠʡ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʥʝʬʪʝ- ʠ ʛʘʟʦʧʨʦʚʦʜʦʚ) ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʦʪʨʘʞʘʝʪʩʷ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʩʦʩʪʦʷʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ʇʨʦʠʩʭʦʜʠʪ ʩʫʱʝʩʪʚʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʠʤ ʧʦʪʝʨʷʤ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʨʘʟʨʫʰʝʥʠʝʤ ʵʢʦʪʦʧʦʚ, ʫʤʝʥʴʰʘʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʪʝʥʠʡ, 

ʠʟʤʝʥʷʝʪʩʷ ʠʭ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʚ ʬʠʪʦʮʝʥʦʟʘʭ, ʩʥʠʞʘʝʪʩʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚʘʭ, ʚʧʣʦʪʴ ʜʦ ʠʭ ʧʦʣʥʦʛʦ ʠʩʯʝʟʥʦʚʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʫʪʨʘʪʘ ʨʝʜʢʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʦʙʱʝʡ ʧʨʦʙʣʝʤʳ 

ʩʥʠʞʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʙʠʦʩʬʝʨʳ (ʅʝʮʚʝʪʘʝʚ, 2000). ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʠʟʫʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʚʠʜʦʚ ʩ ʫʯʝʪʦʤ 

ʦʨʛʘʥʠʟʤʝʥʥʳʭ ʠ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ɿʘʫʛʦʣʴʥʦʚʘ ʠ ʜʨ., 1993; 

ɿʘʫʛʦʣʴʥʦʚʘ, 1994) ʩʯʠʪʘʝʤ ʘʢʪʫʘʣʴʥʳʤ ʠ ʩʚʦʝʚʨʝʤʝʥʥʳʤ.  

ɺ ʜʘʥʥʦʤ ʩʦʦʙʱʝʥʠʠ ʧʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʥʦʚʦʤ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʨʝʜʢʦʛʦ ʚʠʜʘ ʨʘʩʪʝʥʠʷ ï ʩʦʣʦʜʢʠ ʙʣʝʜʥʦʮʚʝʪʢʦʚʦʡ 

(Glycyrrhiza pallidiflora Maxim.) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ, 

ʢʦʪʦʨʦʝ ʨʘʩʰʠʨʷʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʝʛʦ ʘʨʝʘʣʝ ʚ ʨʝʛʠʦʥʝ, ʘ ʪʘʢʞʝ 

ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʷ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʵʪʦʛʦ ʚʠʜʘ. 

ɺ ʤʝʩʪʝ ʧʨʦʠʟʨʘʩʪʘʥʠʷ G. pallidiflora ʟʘʣʦʞʝʥʘ ʧʨʦʙʥʘʷ 

ʧʣʦʱʘʜʴ ʨʘʟʤʝʨʦʤ 10ʭ10 ʤ, ʥʘ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʷʣʦʩʴ ʦʧʠʩʘʥʠʝ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ɺʳʷʚʣʝʥʠʝ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʢʘʞʜʦʛʦ ʷʨʫʩʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ 

ʧʦʢʨʳʪʠʷ ʚʠʜʦʚ ʚ ʩʦʦʙʱʝʩʪʚʝ ʚʳʧʦʣʥʷʣʠʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ 

ʤʝʪʦʜʠʢʘʤ (ʇʦʣʝʚʘʷé, 1960).  

ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ ʨʝʜʢʦʛʦ ʚʠʜʘ ʚʳʜʝʣʝʥʳ ʩʦʛʣʘʩʥʦ 

ʤʝʪʦʜʠʯʝʩʢʠʤ ʧʨʠʥʮʠʧʘʤ ʠ ʧʦʜʭʦʜʘʤ ʚ ʨʘʙʦʪʘʭ ʊ.ɸ. ʈʘʙʦʪʥʦʚʘ 

(ʈʘʙʦʪʥʦʚ, 1950) ʠ ɸ.ɸ. ʋʨʘʥʦʚʘ (ʋʨʘʥʦʚ, 1975).  

ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʩʦʣʦʜʢʠ ʙʣʝʜʥʦʮʚʝʪʢʦʚʦʡ 

ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʦʨʛʘʥʠʟʤʝʥʥʳʭ ʠ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʚʠʜʘ, ʢʦʪʦʨʳʤ ʧʦʣʴʟʫʶʪʩʷ ʨʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ (ʉʤʠʨʥʦʚʘ, 1987; 

ɼʝʥʠʩʦʚʘ ʠ ʜʨ., 1989; ɿʘʫʛʦʣʴʥʦʚʘ, 1994; ɸʩʪʘʰʝʥʢʦʚ, ʏʝʨ±ʤʫʰʢʠʥʘ, 

2009; ʉʘʥʜʘʥʦʚ, 2010). ɺ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʟʤʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʥʘʤʠ 

ʚʳʙʨʘʥʳ: ʚʳʩʦʪʘ ʧʦʙʝʛʘ, ʯʠʩʣʦ ʣʠʩʪʴʝʚ, ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʠ ʰʠʨʠʥʘ ʣʠʩʪʘ 

ʢʘʞʜʦʡ ʦʩʦʙʠ, ʯʠʩʣʦ ʩʦʮʚʝʪʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ï 

ʯʠʩʣʝʥʥʦʩʪʴ ʦʩʦʙʝʡ ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʠ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ (ʯʠʩʣʦ 
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ʦʩʦʙʝʡ ʨʝʜʢʦʛʦ ʚʠʜʘ ʥʘ 1ʤ
2
) ʠ ʧʣʦʪʥʦʩʪʴ ʦʩʦʙʝʡ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧ (ʰʪ.).  

ʊʠʧ ʮʝʥʦʧʦʧʫʣʷʮʠʠ G. pallidiflora ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ ʢʨʠʪʝʨʠʶ ʘʙʩʦʣʶʪʥʦʛʦ ʤʘʢʩʠʤʫʤʘ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ʨʘʩʪʝʥʠʷ (ɾʫʢʦʚʘ, 1967; ʋʨʘʥʦʚ, ʉʤʠʨʥʦʚʘ, 

1969) ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ ʚʠʜʘ (ʎʝʥʦʧʦʧʫʣʷʮʠʠé, 1976; 

ɹʦʨʠʩʦʚʘ, ʄʘʨʘʢʘʝʚ, 2015). 

ɺ ʢʘʯʝʩʪʚʝ ʩʯʝʪʥʦʡ ʝʜʠʥʠʮʳ ʧʨʠʥʠʤʘʣʘʩʴ ʦʪʜʝʣʴʥʘʷ ʦʩʦʙʴ. 

ʆʩʦʙʠ G. pallidiflora ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ ʘʚʪʦʨʦʤ ʥʝ ʨʘʟʜʝʣʷʣʠʩʴ ʥʘ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ (ʤʦʣʦʜʦʝ, ʟʨʝʣʦʝ ʠ ʩʪʘʨʦʝ ʛʝʥʝʨʘʪʠʚʥʦʝ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ), ʘ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ, ʢʘʢ ʛʝʥʝʨʘʪʠʚʥʳʝ.  

ɼʣʷ ʦʮʝʥʢʠ ʞʠʟʥʝʥʥʦʩʪʠ ʚʠʜʘ (ʞʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʠʜʘ), 

ʢʦʪʦʨʦʝ ʧʦʢʘʟʳʚʘʝʪ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʦʩʪʠ ʠʣʠ ʧʦʜʘʚʣʝʥʥʦʩʪʠ ʝʛʦ ʚ 

ʬʠʪʦʮʝʥʦʟʝ, ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʯʝʪʳʨ±ʭʙʘʣʴʥʘʷ ʰʢʘʣʘ 

ɹʨʘʫʥ-ɹʣʘʥʢʝ ʠ ʇʘʚʠʡʘʨʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ ɺ.ɺ. ɸʣ±ʭʠʥʳʤ ʩ ʩʦʘʚʪʦʨʘʤʠ 

(ɸʣ±ʭʠʥ ʠ ʜʨ., 1925) ʠ ɺ.ʅ. ʉʫʢʘʯ±ʚʳʤ (ʉʫʢʘʯ±ʚ, 1964). 

ʅʘʟʚʘʥʠʷ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʧʦ The Internarional Plant 

Name Index (IPNI. URL: http://www.ipni.org).  

Glycyrrhiza pallidiflora Maxim. (ʩʦʣʦʜʢʘ ʙʣʝʜʥʦʮʚʝʪʢʦʚʘʷ) ï 

ʩʦʢʨʘʱʘʶʱʠʡʩʷ ʚ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʝ 

ʘʨʝʘʣʘ, ʚʢʣʶʯʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ (ɸʥʪʦʥʦʚʘ, 

ɼʫʣʠʥ, 2019). 

ʉʦʣʦʜʢʘ ʙʣʝʜʥʦʮʚʝʪʢʦʚʘʷ ï ʢʨʫʧʥʦʝ ʤʥʦʛʦʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ 

ʨʘʩʪʝʥʠʝ ʩ ʪʦʣʩʪʳʤʠ ʜʣʠʥʥʳʤʠ ʢʦʨʥʝʚʠʱʘʤʠ, ʧʨʝʜʩʪʘʚʠʪʝʣʴ 

ʩʝʤʝʡʩʪʚʘ ʙʦʙʦʚʳʭ (Fabaceae). ʉʪʝʙʝʣʴ ʜʦʩʪʠʛʘʝʪ ʜʦ 1,5 ʤ ʚʳʩʦʪʦʡ, 

ʚʝʪʚʠʩʪʳʡ. ʃʠʩʪʴʷ ʩʣʦʞʥʳʝ ʥʝʧʘʨʥʦʧʝʨʠʩʪʳʝ, ʯʝʨʝʰʢʠ ʣʠʩʪʴʝʚ 

ʢʦʨʦʪʢʠʝ. ʇʨʠʣʠʩʪʥʠʢʠ ʢʨʳʣʦʚʠʜʥʦ-ʣʘʥʮʝʪʥʳʝ, ʨʘʥʦ ʦʧʘʜʘʶʪ. 

ʉʪʝʙʝʣʴ ʠ ʣʠʩʪʴʷ ʧʦʢʨʳʪʳ ʤʝʣʢʠʤʠ ʪʦʯʝʯʥʳʤʠ ʞʝʣʝʟʢʘʤʠ. ɻʫʩʪʳʝ 

ʩʦʮʚʝʪʠʷ ʜʦ 4 ʩʤ ʜʣʠʥʦʡ ʦʙʨʘʟʫʶʪʩʷ ʥʘ ʧʘʟʫʰʥʳʭ ʮʚʝʪʦʥʦʩʘʭ. ɺʝʥʯʠʢ 

ʤʦʪʳʣʴʢʦʚʳʡ, ʙʣʝʜʥʦ-ʬʠʦʣʝʪʦʚʳʡ. ɹʦʙʳ ʜʦ 17 ʤʤ ʜʣʠʥʦʡ ʛʫʩʪʦ 

ʫʩʘʞʝʥʳ ʪʦʥʢʠʤʠ ʠ ʜʣʠʥʥʳʤʠ ʰʠʧʘʤʠ, ʩʢʫʯʝʥʳ ʚ ʰʘʨʦʚʠʜʥʳʝ 

ʛʦʣʦʚʢʠ. ʎʚʝʪʝʥʠʝ ï ʠʶʥʴ, ʧʣʦʜʦʥʦʰʝʥʠʝ ï ʠʶʣʴ (ʍʘʨʢʝʚʠʯ, ʂʘʯʫʨʘ, 

1981; ʇʘʚʣʦʚʘ, 1989). 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ɼʘʣʴʥʝʤ 

ɺʦʩʪʦʢʝ: ʚ ʇʨʠʤʦʨʩʢʦʤ (ʦʟ. ʍʘʥʢʘ) ʠ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʷʭ: ʅʘʥʘʡʩʢʠʡ 

ʨ-ʥ ï ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ʉʘʨʘʧʫʣʴʩʢʦʝ, ʦʪʢʫʜʘ ʠ ʙʳʣ ʦʧʠʩʘʥ ʂ.ʀ. 

ʄʘʢʩʠʤʦʚʠʯʝʤ ʚ 1859 ʛ.; ʩʝʣʘ ɽʣʘʙʫʛʘ, ɺʷʪʩʢʦʝ, ʨ. ɹʠʢʩʫʨ, ʦʟ. 

ʉʠʥʜʠʥʩʢʦʝ; ʋʣʴʯʩʢʠʡ ʨ-ʥ ï ʩ. ɼʫʜʠ ʠ ʍʘʙʘʨʦʚʩʢʠʡ ʨ-ʥ ï ʛ. ʍʘʙʘʨʦʚʩʢ. 

ɺʥʝ ʈʦʩʩʠʠ ï ʉʝʚʝʨʥʳʡ ʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ ʂʠʪʘʡ (ɸʥʪʦʥʦʚʘ, ɼʫʣʠʥ, 

2019). ɺ ʛ. ʍʘʙʘʨʦʚʩʢʝ ʠʟʚʝʩʪʥʳ ʪʨʠ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʩʦʣʦʜʢʠ 

ʙʣʝʜʥʦʮʚʝʪʢʦʚʦʡ: ʚ 1991 ʛʦʜʫ ʃ.ɸ. ɸʥʪʦʥʦʚʦʡ ʦʙʥʘʨʫʞʝʥʳ ʥʝʙʦʣʴʰʠʝ 

ʟʘʨʦʩʣʠ G. pallidiflora ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʧʦʣʦʪʥʝ ʥʝʜʘʣʝʢʦ ʦʪ 

ʘʚʪʦʚʦʢʟʘʣʘ ʛ. ʍʘʙʘʨʦʚʩʢʘ; ʚ 1998 ʛʦʜʫ ʙʳʣʠ ʥʘʡʜʝʥʳ ʤʦʱʥʳʝ ʟʘʨʦʩʣʠ, 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2025. ̄  1 (77) 

 

- 109 - 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʢʦʣʦ 300 ʤ ʚʜʦʣʴ ʜʦʨʦʛʠ, ʰʠʨʠʥʘ ʢʦʪʦʨʳʭ 

ʩʦʩʪʘʚʣʷʣʘ ʦʪ 4 ʜʦ 10 ʤ. ʈʘʩʪʝʥʠʷ ʩʦʣʦʜʢʠ ʟʜʝʩʴ ʜʦʩʪʠʛʘʣʠ ʚʳʩʦʪʦʡ 1.8 

ʤ, ʦʙʠʣʴʥʦ ʮʚʝʣʠ ʠ ʧʣʦʜʦʥʦʩʠʣʠ. ʊʨʝʪʴʷ ʥʘʭʦʜʢʘ ʩʦʣʦʜʢʠ 

ʙʣʝʜʥʦʮʚʝʪʢʦʚʦʡ ʚ ʛ. ʍʘʙʘʨʦʚʩʢʝ ʩʜʝʣʘʥʘ ɸ.ʊ. ʊʝʨʣʝʮʢʦʡ ʚ ʷʥʚʘʨʝ 

2000 ʛʦʜʘ ʚ ʟʘʤʫʩʦʨʝʥʥʦʤ ʦʚʨʘʛʝ ʥʝʜʘʣʝʢʦ ʦʪ ʛʦʩʪʠʥʠʮʳ, ʛʜʝ ʜʦʣʛʦʝ 

ʚʨʝʤʷ ʧʨʦʞʠʚʘʣʠ ʢʠʪʘʡʮʳ. ɿʜʝʩʴ ʦʪʤʝʯʝʥʦ 20 ʧʦʙʝʛʦʚ ʩʦʣʦʜʢʠ ʩ 

ʧʣʦʜʘʤʠ (ɸʥʪʦʥʦʚʘ, 2000).  

ʉʦʣʦʜʢʘ ʙʣʝʜʥʦʮʚʝʪʢʦʚʘʷ ʦʙʠʪʘʝʪ ʥʘ ʛʣʠʥʠʩʪʳʭ ʦʙʥʘʞʝʥʠʷʭ, ʫ 

ʧʦʜʥʦʞʠʷ ʢʨʫʪʳʭ ʩʢʣʦʥʦʚ, ʧʦ ʙʝʨʝʛʘʤ ʨʝʢ ʠ ʦʟʝʨ, ʥʘ ʧʨʠʙʨʝʞʥʳʭ 

ʛʘʣʝʯʥʠʢʘʭ, ʥʘʩʳʧʷʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ. ʈʘʩʩʝʣʷʝʪʩʷ ʠʟ ʤʝʩʪ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʧʦ ʦʙʦʯʠʥʘʤ ʜʦʨʦʛ, ʚʜʦʣʴ ʜʦʨʦʛ ʦʙʨʘʟʫʝʪ 

ʟʘʨʦʩʣʠ. ʉʦʣʦʜʢʘ ʭʦʨʦʰʦ ʧʝʨʝʟʠʤʦʚʳʚʘʝʪ ʠ ʙʳʩʪʨʦ ʨʘʟʨʘʩʪʘʝʪʩʷ 

(ɸʥʪʦʥʦʚʘ, 2000; ɸʥʪʦʥʦʚʘ, ɼʫʣʠʥ, 2019). ʈʘʟʤʥʦʞʘʝʪʩʷ ʩʦʣʦʜʢʘ 

ʩʝʤʝʥʘʤʠ ʠ ʢʦʨʥʝʚʠʱʘʤʠ (ʐʣʦʪʛʘʫʵʨ, ʄʝʣʴʥʠʢʦʚʘ, 1990).  

ʗʚʣʷʝʪʩʷ ʮʝʥʥʝʡʰʠʤ ʨʘʩʪʝʥʠʝʤ, ʧʨʠʤʝʥʷʝʤʦʝ ʚ ʤʝʜʠʮʠʥʝ. 

ʂʦʨʥʠ ʩʦʣʦʜʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʧʨʦʩʪʫʜʥʳʭ, ʞʝʣʫʜʦʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʷʚʣʷʝʪʩʷ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʤ ʠ ʧʨʦʪʠʚʦʘʣʣʝʨʛʠʯʝʩʢʠʤ 

ʧʨʝʧʘʨʘʪʦʤ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ, ʪ.ʢ. ʩʦʜʝʨʞʠʪ ʛʦʨʤʦʥʦʧʦʜʦʙʥʳʝ ʚʝʱʝʩʪʚʘ (ʌʨʫʝʥʪʦʚ, 

1987; ʐʣʦʪʛʘʫʵʨ, ʄʝʣʴʥʠʢʦʚʘ, 1990).  

ɺ 2022 ʛʦʜʫ, ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩ. ɺʝʨʭʥʠʡ ʅʝʨʛʝʥ ʥʘʤʠ 

ʦʙʥʘʨʫʞʝʥʦ ʥʦʚʦʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʨʝʜʢʦʛʦ ʚʠʜʘ ʨʘʩʪʝʥʠʷ ï G. 

pallidiflora, ʢʦʪʦʨʦʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʜʘʣʝʥʦ ʦʪ ʠʟʚʝʩʪʥʦʛʦ ʨʘʥʝʝ (ʩ. 

ʉʘʨʘʧʫʣʴʩʢʦʛʦ) ʧʨʠʤʝʨʥʦ ʥʘ 230 ʢʤ (ʨʠʩ. 1).  

Glycyrrhiza pallidiflora  Maxim. ʦʙʥʘʨʫʞʝʥʘ ʥʘʤʠ ʚ ʅʘʥʘʡʩʢʦʤ 

ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʨʘʡʦʥʝ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ, ʚ ʧʨʘʚʦʙʝʨʝʞʥʦʡ ʯʘʩʪʠ 

ʜʦʣʠʥʳ ʨ. ɸʤʫʨ, ʚʙʣʠʟʠ ʧʦʩ. ɺʝʨʭʥʠʡ ʅʝʨʛʝʥ, ʜʦʣʠʥʘ ʨʝʢʠ ɹʦʣʠʥ ʚ 

ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʥʘ ʦʙʦʯʠʥʝ ʜʦʨʦʛʠ ʚ ʩʦʩʪʘʚʝ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ, 12 VII  2022, ʂʨʶʢʦʚʘ ʄ.ɺ., ʄʦʪʦʨʳʢʠʥʘ ʊ.ʅ., ʊʢʘʯʫʢ 

ɻ.ʉ., ɺʝʣʠʢʠʡ ɸ.ʉ. (ʨʠʩ. 2).  

ɺ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

ʜʨʝʚʝʩʥʳʡ ʷʨʫʩ ʠ ʧʦʜʨʦʩʪ ʦʪʩʫʪʩʪʚʫʝʪ. ʂʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ 

ʧʨʝʜʩʪʘʚʣʝʥ ʜʚʫʤʷ ʚʠʜʘʤʠ: Rubus sachalinensis var. przewalskii (Prokh.) 

L.T.Lu ʠ Sorbaria sorbifolia var. glandulifolia J.H.Song et S.P.Hong, 

ʢʦʪʦʨʳʝ ʧʦ ʧʣʦʱʘʜʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʛʨʫʧʧʘʤʠ, ʨʝʞʝ ï ʨʘʩʩʝʷʥʥʦ, 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʭʦʨʦʰʝʤ ʩʦʩʪʦʷʥʠʠ. 
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ʈʠʩ. 1. ʂʘʨʪʘ-ʩʭʝʤʘ ʤʝʩʪ ʧʨʦʠʟʨʘʩʪʘʥʠʷ Glycyrrhiza pallidiflora Maxim. ʚ 

ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ: ǒ - ʧʫʥʢʪʳ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʠʟʚʝʩʪʥʳʝ ʨʘʥʝʝ; ǅ - ʧʫʥʢʪ 

ʥʦʚʦʛʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ 

 

 
ʈʠʩ. 2. ʉʦʣʦʜʢʘ ʙʣʝʜʥʦʮʚʝʪʢʦʚʘʷ ʥʘ ʦʙʦʯʠʥʝ ʜʦʨʦʛʠ ʚ ʩʦʩʪʘʚʝ ʨʘʟʥʦʪʨʘʚʥʦ-

ʟʣʘʢʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

 

ʆʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ ʷʨʫʩʘ ʩʦʩʪʘʚʣʷʝʪ 

<10 %. ʊʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʳʡ ʷʨʫʩ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥ, ʨʘʟʥʦʪʨʘʚʥʦ-

ʟʣʘʢʦʚʳʡ, ʦʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ï 100%. ʇʝʨʚʳʡ ʧʦʜʲʷʨʫʩ 

ʧʨʝʜʩʪʘʚʣʝʥ G. pallidiflora ʩ ʧʨʦʝʢʪʠʚʥʳʤ ʧʦʢʨʳʪʠʝʤ 10%. ɺʦ ʚʪʦʨʦʤ 

ʧʦʜʲʷʨʫʩʝ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʪʨʘʚʦʩʪʦʷ, ʛʜʝ 

ʜʦʤʠʥʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʟʘʥʠʤʘʝʪ Poa pratense L. (60%), Artemisia 
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integrifolia f. sublata G.Y.Zhang (15%), Agrimonia striata var. 

campanulata Fernald (10%), Elytrigia repens subsp.caesia (J.Presl et 

C.Presl) Tzvelev (10%). ɺ ʪʨʝʪʴʝʤ ʧʦʜʲʷʨʫʩʝ ʦʪʤʝʯʝʥʳ: Agrostis scabra 

Willd . (15%), Potentilla norvegica subsp. hirsuta (Michx.) Hyl. (<10 %), 

Equisetum arvense subsp.diffusum (D.Don) Fraser-Jenk. (<10 %), Achillea 

asiatica var. marginata Kupr. (<10 %), Geranium sibiricum var. 

multiflorum Z.H.Lu (<10 %) ʠ ʜʨ. ʏʝʪʚʝʨʪʳʡ ʧʦʜʲʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ 

Trifolium repens subsp. occidentale (Coombe) V. Lainz (<10 %) ʠ Plantago 

major var. jehohlensis (Koidz.) S.X.Li  (<10 %). ʊʨʘʚʷʥʦʡ ʷʨʫʩ 

ʧʦʣʠʜʦʤʠʥʘʥʪʥʳʡ, ʩ ʦʙʱʠʤ ʧʨʦʝʢʪʠʚʥʳʤ ʧʦʢʨʳʪʠʝʤ 100%.  

ɺ ʠʟʫʯʘʝʤʦʤ ʬʠʪʦʮʝʥʦʟʝ G. pallidiflora ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ 

ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʦʪʤʝʯʝʥʘ ʘʚʪʦʨʦʤ ʚ ʧʝʨʚʦʤ ʧʦʜʲʷʨʫʩʝ ʚ ʢʦʣʠʯʝʩʪʚʝ 37 

ʦʩʦʙʝʡ: 10 ʦʩʦʙʝʡ ʛʝʥʝʨʘʪʠʚʥʳʭ (ʨʠʩ. 3, 4), 27 ʦʩʦʙʝʡ ï ʚʠʨʛʠʥʠʣʴʥʳʭ 

(ʨʠʩ. 5, 6), ʧʨʠ ʦʙʱʝʤ ʧʨʦʝʢʪʠʚʥʦʤ ʧʦʢʨʳʪʠʠ 10 %.  

 

 
ʈʠʩ. 3, 4. ɻʝʥʝʨʘʪʠʚʥʳʝ ʦʩʦʙʠ Glycyrrhiza pallidiflora 

 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʚʠʜʘ ʩʦʩʪʘʚʣʷʝʪ 4 ʰʪ. ʥʘ ʤ
2
. ʍʘʨʘʢʪʝʨ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦ ʧʣʦʱʘʜʠ ï ʨʘʩʩʝʷʥʥʦ-ʛʨʫʧʧʦʚʦʝ. ɺʳʩʦʪʘ 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 100.0 ʩʤ ʜʦ 177.0 ʩʤ, ʩʨʝʜʥʷʷ 

ʚʳʩʦʪʘ ï 124.2 ʩʤ. ʉʨʝʜʥʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʠ ʰʠʨʠʥʳ ʣʠʩʪʴʝʚ ʫ 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ ʩʦʩʪʘʚʣʷʝʪ 16.0ʭ8.44 ʩʤ. ʂʦʣʠʯʝʩʪʚʦ ʛʫʩʪʳʭ 

ʩʦʮʚʝʪʠʡ ʦʪ 1 ʜʦ 7 ʰʪʫʢ. ɺʳʩʦʪʘ ʚʝʛʝʪʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 

30.0 ʩʤ ʜʦ 98.0 ʩʤ, ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ï 62.8 ʩʤ. ʉʨʝʜʥʝʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʜʣʠʥʳ ʠ ʰʠʨʠʥʳ ʣʠʩʪʴʝʚ ʫ ʚʝʛʝʪʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ ʩʦʩʪʘʚʣʷʝʪ 15.4ʭ6.7 

ʩʤ. 
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ʈʠʩ. 5, 6. ɺʠʨʛʠʥʠʣʴʥʳʝ ʦʩʦʙʠ G. pallidiflora 

 

ʀʟʤʝʥʝʥʥʳʝ ʦʨʛʘʥʳ ʫ ʩʦʣʦʜʢʠ ʙʣʝʜʥʦʮʚʝʪʢʦʚʦʡ 

(ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ, ʧʨʦʜʳʨʷʚʣʝʥʥʳʝ, ʠʟʤʝʥʠʚʰʠʝ ʦʢʨʘʩʢʫ ʠʣʠ 

ʧʦʢʨʳʪʳʝ ʯʫʞʝʨʦʜʥʳʤ ʥʘʣʝʪʦʤ) ʦʪʩʫʪʩʪʚʦʚʘʣʠ. 

ʀʩʩʣʝʜʦʚʘʥʥʘʷ ʮʝʥʦʧʦʧʫʣʷʮʠʷ ʩʦʣʦʜʢʠ ʙʣʝʜʥʦʮʚʝʪʢʦʚʦʡ 

ʤʦʣʦʜʘʷ ʥʦʨʤʘʣʴʥʘʷ (ʤʘʢʩʠʤʫʤ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʠʨʛʠʥʠʣʴʥʳʝ ʦʩʦʙʠ), 

ʥʝʧʦʣʥʦʯʣʝʥʥʘʷ (ʦʪʩʫʪʩʪʚʫʶʪ ʦʩʦʙʠ ʩʝʥʠʣʴʥʦʛʦ ʧʝʨʠʦʜʘ), ʩʧʦʩʦʙʥʘʷ ʢ 

ʩʘʤʦʧʦʜʜʝʨʞʘʥʠʶ ʩʝʤʝʥʥʳʤ ʠ ʚʝʛʝʪʘʪʠʚʥʳʤ ʧʫʪʝʤ.  

ɾʠʟʥʝʥʥʦʩʪʴ G. pallidiflora (ʞʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʠʜʘ), 

ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʦʩʪʠ ʠʣʠ ʧʦʜʘʚʣʝʥʥʦʩʪʠ ʚ ʬʠʪʦʮʝʥʦʟʝ 

ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʭʦʨʦʰʘʷ, ʚʟʨʦʩʣʳʝ ʦʩʦʙʠ ʜʦʩʪʠʛʘʶʪ ʥʦʨʤʘʣʴʥʳʭ ʜʣʷ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʨʘʟʤʝʨʦʚ, ʨʘʩʪʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ ʮʚʝʪʝʥʠʷ ʠ 

ʚʝʛʝʪʘʮʠʠ, ʪʝ, ʢʦʪʦʨʳʝ ʮʚʝʪʫʪ, ʚʩʢʦʨʝ ʙʫʜʫʪ ʧʣʦʜʦʥʦʩʠʪʴ. 

ʇʨʦʠʟʨʘʩʪʘʥʠʝ ʩʦʣʦʜʢʠ ʙʣʝʜʥʦʮʚʝʪʢʦʚʦʡ ʥʘ ʦʙʦʯʠʥʝ ʜʦʨʦʛʠ, 

ʚʠʜʠʤʦ, ʩʚʷʟʘʥʦ ʩ ʟʘʥʦʩʦʤ ʩʝʤʷʥ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ ʚʤʝʩʪʝ ʩ ʛʨʫʥʪʦʤ 

ʙʝʨʝʛʘ ɸʤʫʨʘ, ʢʦʪʦʨʳʡ ʟʘʩʝʣʝʥ G. pallidiflora ʧʨʠ ʦʪʩʳʧʢʠ ʜʦʨʦʛʠ. 

ʉʝʤʝʥʘ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʨʦʩʣʠ ʠ ʩʦ ʚʨʝʤʝʥʝʤ 

ʦʙʨʘʟʦʚʘʣʠ ʮʝʥʦʧʦʧʫʣʷʮʠʶ. 

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ɸʥʪʦʥʦʚʦʡ ʃ.ɸ. ʠ ɼʫʣʠʥʘ ɸ.ʌ. (2019) 

ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʣʦʜʢʠ ʦʯʝʥʴ ʥʠʟʢʘʷ: ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʤʝʩʪʦʦʙʠʪʘʥʠʠ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ʉʘʨʘʧʫʣʴʩʢʦʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 300 ʵʢʟʝʤʧʣʷʨʦʚ ʠ 

ʦʪʜʝʣʴʥʳʝ ʢʫʨʪʠʥʳ ʚʜʦʣʴ ʜʦʨʦʛʠ; ʠʟʚʝʩʪʥʳ ʥʝʙʦʣʴʰʠʝ ʟʘʨʦʩʣʠ ʥʘ 

ʧʦʜʲʝʟʜʥʳʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʷʭ ʢ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʤʫ 

ʟʘʚʦʜʫ ʚ ʍʘʙʘʨʦʚʩʢʝ, ʢʦʪʦʨʳʝ ʨʝʛʫʣʷʨʥʦ ʫʥʠʯʪʦʞʘʶʪʩʷ ʧʨʠ ʦʯʠʩʪʢʝ ʠ 
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ʨʝʤʦʥʪʝ ʧʫʪʝʡ.  

ɽʩʪʝʩʪʚʝʥʥʳʤʠ ʣʠʤʠʪʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʩʦʣʦʜʢʠ 

ʙʣʝʜʥʦʮʚʝʪʢʦʚʦʡ ʷʚʣʷʶʪʩʷ: ʧʦʣʦʞʝʥʠʝ ʚʠʜʘ ʥʘ ʧʨʝʜʝʣʝ ʩʚʦʝʛʦ ʘʨʝʘʣʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ ʢʨʘʝ ʝʜʠʥʩʪʚʝʥʥʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʦʧʫʣʷʮʠʝʡ, ʘ 

ʪʘʢʞʝ ʨʘʟʨʫʰʝʥʠʝ ʙʝʨʝʛʦʚ ɸʤʫʨʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʥʘʚʦʜʥʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʥʘʚʦʜʥʝʥʠʷ ʥʘ ɸʤʫʨʝ ʚ 

2013 ʛ. ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʧʫʣʷʮʠʠ ʙʳʣʘ ʫʥʠʯʪʦʞʝʥʘ, ʥʦ ʩʣʝʜʫʶʱʠʡ ʛʦʜ 

ʥʘʙʣʶʜʘʣʠʩʴ ʤʘʩʩʦʚʳʝ ʚʩʭʦʜʳ ʥʘ ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʝ. ɻʨʫʥʪ ʚʳʩʦʢʦʛʦ 

ʙʝʨʝʛʘ ɸʤʫʨʘ, ʟʘʩʝʣʝʥʥʦʛʦ ʩʦʣʦʜʢʦʡ ʙʣʝʜʥʦʮʚʝʪʢʦʚʦʡ, ʫ ʩ. 

ʉʘʨʘʧʫʣʴʩʢʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʩʳʧʢʠ ʜʦʨʦʛ, ʟʜʝʩʴ ʞʝ ʚʝʜʝʪʩʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʳʭ ʜʦʤʦʚ ʠ ʙʘʟ ʦʪʜʳʭʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʫʥʠʯʪʦʞʝʥʠʶ ʝʜʠʥʩʪʚʝʥʥʦʡ ʢʨʫʧʥʦʡ ʧʦʧʫʣʷʮʠʠ ʩʦʣʦʜʢʠ ʚ ʢʨʘʝ. ʉʙʦʨ 

ʢʦʨʥʝʚʠʱ ʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʮʝʣʷʭ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʥʘʛʨʫʟʢʠ ʪʘʢʞʝ 

ʩʥʠʞʘʶʪ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʡ (ɸʥʪʦʥʦʚʘ, ɼʫʣʠʥ, 2019).  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠʚʝʜʝʥʳ ʤʝʨʳ ʦʭʨʘʥʳ ʨʝʜʢʦʛʦ ʨʘʩʪʝʥʠʷ G. 

pallidiflora, ʢʦʪʦʨʳʝ ʩʚʦʜʷʪʩʷ: 

- ʵʪʦʪ ʨʝʜʢʠʡ ʚʠʜ ʨʘʩʪʝʥʠʷ ʚʢʣʶʯʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ (2019); 

ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʷʚʣʷʝʪʩʷ ʤʝʨʦʡ ʦʭʨʘʥʳ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ʈʝʜʢʠʝ ʠ ʥʘʭʦʜʷʱʠʝʩʷ 

ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ï ʚʘʞʥʘʷ ʯʘʩʪʴ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʮʝʣʦʩʪʥʦʩʪʠ 

ʵʢʦʩʠʩʪʝʤ ʥʝ ʪʦʣʴʢʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʥʦ ʠ ʙʠʦʩʬʝʨʳ ʚ ʮʝʣʦʤ.  

- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ ʚ ʨʘʡʦʥʝ ʩ. 

ʉʘʨʘʧʫʣʴʩʢʦʝ, ʪʘʢ ʢʘʢ ʵʪʦʪ ʧʫʥʢʪ ʩʯʠʪʘʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʤ ʤʝʩʪʦʤ 

ʥʘʭʦʞʜʝʥʠʷ ʩʦʣʦʜʢʠ ʙʣʝʜʥʦʮʚʝʪʢʦʚʦʡ, ʧʝʨʚʠʯʥʦʛʦ ʩʙʦʨʘ ʛʝʨʙʘʨʠʷ, 

ʧʦʩʣʫʞʠʚʰʝʛʦ ʪʠʧʦʤ ʜʣʷ ʥʘʫʯʥʦʛʦ ʦʧʠʩʘʥʠʷ ʵʪʦʛʦ ʚʠʜʘ ʚ 1859 ʛ. 

ʂʘʨʣʦʤ ʀʚʘʥʦʚʠʯʝʤ ʄʘʢʩʠʤʦʚʠʯʝʤ; 

- ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʵʪʦʛʦ ʨʝʜʢʦʛʦ ʚʠʜʘ 

ʨʘʩʪʝʥʠʷ.  
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NEW LOCALITY AND STATUS OF THE COENOPOPULATION 

OF A RARE PLANT SPECIES ï GLYCYRRHIZA PALLIDIFLORA  

(FABACEAE) IN KHABAROVSK KRAI  

 

T.N. Motorykina   
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of Sciences (FEB RAS), Institute of Water and Environmental Problems, FEB 
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This article reports a newly discovered locality of the rare plant species 

Glycyrrhiza pallidiflora (pale-flowered licorice) in Khabarovsk Krai, Russia, 

expanding its known range in the region. Data on the status of the speciesô 

coenopopulation are also provided. The phytocoenosis at the growth site is 

characterized, including population density (ind./mĮ), age group distribution, 

morphometric parameters for assessing plant condition, coenopopulation 

type, and vitality. Conservation measures for G. pallidiflora are proposed, 

such as its inclusion in the Red Book of Khabarovsk Krai, the establishment 

of a natural monument near Sarapulskoye village (the type locality of the 

species), and ongoing monitoring of the coenopopulation. Sarapulskoye is 

historically significant as the site of the original herbarium collection by Karl 

Ivanovich Maximowicz, which served as the type specimen for the speciesô 

scientific description in 1859. 

Keywords: vitality, Red Book of Khabarovsk Krai, rare plant species, 

phytocoenosis, coenopopulation. 
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ʃʀʍɽʅʆɹʀʆʊɸ ɹɸɹʆʃʆɺʉʂʆɻʆ ʇɸʈʂɸ  

(ʉɸʅʂʊ-ʇɽʊɽʈɹʋʈɻ)
*
 

 

ʀ.ʉ. ʉʪʝʧʘʥʯʠʢʦʚʘ
1,2
, ɸ.ɸ. ʈʦʜʠʦʥʦʚʘ

1
, ɼ.ɽ. ɻʠʤʝʣʴʙʨʘʥʪ

1,2
,  

ɽ.ʉ. ʂʫʟʥʝʮʦʚʘ
1,2
, ɸ.ʉ. ɿʫʝʚʘ

2
 

1
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

2
ɹʦʪʘʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɺ.ʃ. ʂʦʤʘʨʦʚʘ ʈɸʅ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

 
ʀʟʫʯʝʥʠʝ ʣʠʭʝʥʦʙʠʦʪʳ ɹʘʙʦʣʦʚʩʢʦʛʦ ʧʘʨʢʘ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʦʩʝʥʴʶ 2023 ʛ. ɺ ʭʦʜʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥ 171 ʚʠʜ 

ʣʠʰʘʡʥʠʢʦʚ, ʚʦʩʝʤʴ ʚʠʜʦʚ ʥʝʣʠʭʝʥʠʟʠʨʦʚʘʥʥʳʭ ʩʘʧʨʦʪʨʦʬʥʳʭ ʛʨʠʙʦʚ 

ʠ ʰʝʩʪʴ ʚʠʜʦʚ ʣʠʭʝʥʦʬʠʣʴʥʳʭ ʛʨʠʙʦʚ. ʀʟ ʥʠʭ ʧʷʪʴ ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ 

ʥʦʚʳʤʠ ʜʣʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ [Absconditella celata, Alyxoria culmigena, 

Arthopyrenia atomariella, Corticifraga fuckelii, Lecania subfuscula]. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʫʰʢʠʥʩʢʠʡ ʨʘʡʦʥ, ʉʝʚʝʨʦ-ɿʘʧʘʜ ɽʚʨʦʧʝʡʩʢʦʡ 

ʈʦʩʩʠʠ, ʦʭʨʘʥʷʝʤʳʝ ʚʠʜʳ.  
 

ɺʚʝʜʝʥʠʝ. ʉʪʘʨʳʝ ʧʘʨʢʠ ï ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʦʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʥʳʝ ʚ ʧʣʘʥʝ ʠʟʫʯʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʕʪʦ 

ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʤʥʦʛʠʝ ʚʠʜʳ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ 

ʙʦʢ ʦ ʙʦʢ ʩ ʯʝʣʦʚʝʢʦʤ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʮʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʩʪʦʣʴ ʢʨʫʧʥʦʛʦ 

ʤʝʛʘʧʦʣʠʩʘ, ʢʘʢ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. ʂʨʦʤʝ ʥʘʙʦʨʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʠʰ, 

ʙʣʠʟʢʠʭ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ, ʧʘʨʢʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʝʱʝ ʦʜʥʫ, ʭʘʨʘʢʪʝʨʥʫʶ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʥʠʭ. ʅʝʢʦʪʦʨʳʝ ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ, 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʚ ʧʘʨʢʘʭ, ʟʘʯʘʩʪʫʶ ʥʝ ʦʪʥʦʩʷʪʩʷ ʢ ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʣʦʨʝ 

ʨʝʛʠʦʥʘ ʠʣʠ ʦʛʨʘʥʠʯʝʥʳ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚʠʜʦʚ 

ʣʠʰʘʡʥʠʢʦʚ. ʀʟʫʯʝʥʠʝ ʣʠʭʝʥʦʙʠʦʪʳ ʧʘʨʢʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʢʨʦʤʝ ʜʦʧʦʣʥʝʥʠʷ ʩʧʠʩʢʘ ʚʠʜʦʚ ʛʦʨʦʜʘ, ʠʛʨʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʨʦʣʴ ʚ ʟʘʱʠʪʝ ʠʩʪʦʨʠʯʝʩʢʠ ʮʝʥʥʳʭ ʘʥʩʘʤʙʣʝʡ. 

ɹʘʙʦʣʦʚʩʢʠʡ ʧʘʨʢ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ (ʧʣʦʱʘʜʴ ʧʨʠʤʝʨʥʦ 

2.5 ʢʤ
2
) ʧʘʨʢʦʚ ʛʦʨʦʜʘ ʇʫʰʢʠʥ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʧʨʠʥʘʜʣʝʞʘʱʝʛʦ ʢ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʫ. ʇʘʨʢ ʧʝʨʝʩʝʢʘʝʪ ʨ. ʂʫʟʴʤʠʥʢʘ, ʧʣʦʪʠʥʘ ʥʘ ʢʦʪʦʨʦʡ 
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ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʜʝʡʩʪʚʫʶʱʝʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ɹʀʅ ʈɸʅ ʧʦ ʪʝʤʝ ˉ 

121021600184-6. 
É ʉʪʝʧʘʥʯʠʢʦʚʘ ʀ.ʉ., ʈʦʜʠʦʥʦʚʘ ɸ.ɸ.,  
    ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ., ʂʫʟʥʝʮʦʚʘ ɽ.ʉ., 
    ɿʫʝʚʘ ɸ.ʉ., 2025 
 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2025. ̄  1 (77) 

 

- 117 - 

ʬʦʨʤʠʨʫʝʪ ʧʨʫʜ. ʅʘʟʚʘʥʠʝ ʩʚʦʝ ʧʘʨʢ, ʪʘʢʞʝ ʢʘʢ ɹʘʙʦʣʦʚʩʢʠʡ ʜʚʦʨʝʮ ʠ 

ɹʘʙʦʣʦʚʩʢʘʷ ʜʦʨʦʛʘ, ʧʦʣʫʯʠʣ ʦʪ ʙʣʠʟʣʝʞʘʱʝʡ ʬʠʥʩʢʦʡ ʜʝʨʝʚʥʠ ʇʘʙʦʣʘ 

(ʉʝʤʝʥʦʚʘ, 2009), ʧʨʠʧʠʩʘʥʥʦʡ ʢ ʉʘʨʩʢʦʡ ʤʳʟʝ (ʬʠʥ. Saari mois). ʕʪʘ 

ʪʝʨʨʠʪʦʨʠʷ ʙʳʣʘ ʧʦʜʘʨʝʥʘ ʇʝʪʨʦʤ I ʩʚʦʝʡ ʞʝʥʝ ɽʢʘʪʝʨʠʥʝ ɸʣʝʢʩʝʝʚʥʝ 

ʚ 1710 ʛ. ɺ 1725 ʛ. ʫʯʘʩʪʢʠ, ʢʦʪʦʨʳʝ ʚ ʙʫʜʫʱʝʤ ʩʪʘʥʫʪ ɹʘʙʦʣʦʚʩʢʠʤ 

ʧʘʨʢʦʤ, ʧʨʠʣʝʛʘʣʠ ʢ ʠʤʧʝʨʘʪʦʨʩʢʦʤʫ ʧʘʨʢʫ ʎʘʨʩʢʦʛʦ ʉʝʣʘ. ʅʘʜʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʠ ʟʝʤʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʦʩʥʦʚʥʦʤ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʮʝʣʷʭ, ʯʝʨʝʟ ʥʠʭ ʧʨʦʭʦʜʠʣʠ ɹʘʫʨʩʢʠʡ ʢʘʥʘʣ, ɺʠʪʪʦʣʦʚʩʢʠʡ ʠ ʊʘʠʮʢʠʡ 

ʚʦʜʦʚʦʜʳ, ʩʣʫʞʘʱʠʝ ʜʣʷ ʧʦʜʚʝʜʝʥʠʷ ʚʦʜʳ ʚ ʎʘʨʩʢʦʝ ʉʝʣʦ. 

ʃʘʥʜʰʘʬʪʥʦʝ ʦʩʚʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʙʫʜʫʱʝʛʦ ɹʘʙʦʣʦʚʩʢʦʛʦ ʧʘʨʢʘ ʚ ʪʝ 

ʚʨʝʤʝʥʘ ʙʳʣʦ ʤʠʥʠʤʘʣʴʥʳʤ. ɺ 1783 ʛ. ʠʤʧʝʨʘʪʨʠʮʝʡ ɽʢʘʪʝʨʠʥʦʡ II 

ʙʳʣʦ ʥʘʯʘʪʦ ʚʦʟʚʝʜʝʥʠʝ ʢʘʤʝʥʥʦʛʦ ʜʚʦʨʮʘ ï ʥʝʙʦʣʴʰʦʛʦ ʢʫʧʘʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʥʘ ʙʝʨʝʛʫ ɹʘʙʦʣʦʚʩʢʦʛʦ ʦʟʝʨʘ. ɺ 1830-ʝ ʛʛ. ʪʝʨʨʠʪʦʨʠʷ ʢ 

ʟʘʧʘʜʫ ʦʪ ʠʤʧʝʨʘʪʦʨʩʢʦʛʦ ʧʘʨʢʘ ʚʦʰʣʘ ʚ ʩʦʩʪʘʚ ɹʘʙʦʣʦʚʩʢʦʛʦ ʧʘʨʢʘ, ʘ 

ʟʝʤʣʠ ʢ ʶʛʫ ʦʪ ʨ. ʂʫʟʴʤʠʥʢʠ ʩʦʩʪʘʚʣʷʣʠ ʩʝʥʦʢʦʩʳ ʠ ʧʘʰʥʠ ʢʨʝʩʪʴʷʥ ʠʟ 

ʙʣʠʟʣʝʞʘʱʠʭ ʜʝʨʝʚʝʥʴ. ɿʜʝʩʴ ʨʘʙʦʪʘ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʧʘʨʢʦʚʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʚʝʣʘʩʴ ʧʦʩʪʝʧʝʥʥʦ. ʂ 1860-ʤ ʛʛ. ʦʪʥʦʩʠʪʩʷ ʟʘʚʝʨʰʝʥʠʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʣʠʢʘ ʧʘʨʢʘ. ɿʘ 30 ʣʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʙʳʣʠ ʦʩʫʰʝʥʳ ʙʦʣʦʪʘ, ʧʨʦʣʦʞʝʥʳ ʜʦʨʦʛʠ ʜʣʷ ʚʝʨʭʦʚʦʡ ʝʟʜʳ, ʧʨʦʚʝʜʝʥ 

ʛʨʘʥʠʯʥʳʡ ʨʦʚ, ʧʦʩʘʞʝʥʳ ʜʝʢʦʨʘʪʠʚʥʳʝ ʧʦʨʦʜʳ ʜʝʨʝʚʴʝʚ, ʪʘʢʠʝ ʢʘʢ 

ʣʠʩʪʚʝʥʥʠʮʳ, ʣʠʧʳ, ʜʫʙʳ, ʢʣʝʥʳ. ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XIX  ï ʥʘʯʘʣʝ 

XX ʚ. ʛʨʘʥʠʮʳ ʠ ʧʣʘʥʠʨʦʚʢʘ ʧʘʨʢʘ ʥʝ ʧʨʝʪʝʨʧʝʚʘʣʠ ʦʩʦʙʳʭ ʠʟʤʝʥʝʥʠʡ, 

ʦʜʥʘʢʦ, ʧʘʨʢ ʦʯʝʥʴ ʩʠʣʴʥʦ ʧʦʩʪʨʘʜʘʣ ʚʦ ʚʨʝʤʷ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ 

ɺʦʡʥʳ, ʧʦʵʪʦʤʫ ʤʥʦʛʠʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʥʝ ʜʦʰʣʠ ʜʦ ʥʘʩ. ɺ 

1973 ʛ. ʚ ʧʘʨʢʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʝ ʨʘʙʦʪʳ (ʇʦʣʝʪʘʡʢʠʥ, 

2021). ɺ 2014 ʛ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʫʟʝʡ-ʟʘʧʦʚʝʜʥʠʢ ʎʘʨʩʢʦʝ ʉʝʣʦ ʚʟʷʣ 

ʧʦʜ ʦʭʨʘʥʫ ɹʘʙʦʣʦʚʩʢʠʡ ʧʘʨʢ, ʘ ʚ 2017 ʛ. ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʢʘʟʝʥʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ çɼʠʨʝʢʮʠʷ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘè ʚʢʣʶʯʠʣʦ ɹʘʙʦʣʦʚʩʢʠʡ ʧʘʨʢ ʚ ʇʝʨʝʯʝʥʴ ʫʯʘʩʪʢʦʚ 

ʪʝʨʨʠʪʦʨʠʡ ʛʦʨʦʜʘ, ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʦʚʝʩʪʠ 

ʢʦʤʧʣʝʢʩʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʙʩʣʝʜʦʚʘʥʠʷ. 

ɹʘʙʦʣʦʚʩʢʠʡ ʧʘʨʢ ʦʭʨʘʥʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʢ ʦʙʲʝʢʪ 

ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ (ʇʘʩʧʦʨʪ..., 2015), ʯʪʦ ʥʝ ʫʤʘʣʷʝʪ ʟʥʘʯʠʤʦʩʪʠ 

ʣʠʭʝʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʝʛʦ ʛʨʘʥʠʮʘʭ. 

ʊʝʨʨʠʪʦʨʠʷ ʧʘʨʢʘ ʠʤʝʝʪ ʦʙʱʠʡ ʫʢʣʦʥ ʤʝʩʪʥʦʩʪʠ ʩ ʟʘʧʘʜʘ ʥʘ 

ʚʦʩʪʦʢ, ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʜʦʚʦʣʴʥʦ ʭʦʣʤʠʩʪʘ, ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ï 

ʦʜʥʦʦʙʨʘʟʥʘ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʧʣʘʥʝ ʚʩʣʝʜʩʪʚʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʥʦ ʨʘʟʥʦʦʙʨʘʟʥʘ ʚ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʤ. ʉʝʚʝʨʥʳʡ 

ʫʯʘʩʪʦʢ ʧʘʨʢʘ ʤʝʞʜʫ ʜʦʨʦʛʦʡ ʥʘ ɸʣʝʢʩʘʥʜʨʦʚʢʫ ʠ ʃʝʩʥʦʡ ʫʣ. 

ʧʨʝʜʩʪʘʚʣʝʥ ʦʪʢʨʳʪʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʩ ʜʫʙʦʚʳʤʠ ʘʣʣʝʷʤʠ ʠ 

ʦʪʜʝʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʜʫʙʦʚ (Quercus robur L.). ʄʝʞʜʫ ʜʦʨʦʛʦʡ ʥʘ 

ɸʣʝʢʩʘʥʜʨʦʚʢʫ ʠ ɺʝʨʭʦʚʦʡ ʜʦʨʦʛʦʡ ʝʩʪʴ ʫʯʘʩʪʢʠ ʠʚʦʚʳʭ ʟʘʨʦʩʣʝʡ 

(Salix spp.). ɺ ʮʝʥʪʨʝ ʧʘʨʢʘ ʥʘʭʦʜʠʪʩʷ ʜʦʚʦʣʴʥʦ ʦʙʰʠʨʥʳʡ ʣʝʩʥʦʡ 
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ʫʯʘʩʪʦʢ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʅʦʚʦ-ɹʘʙʦʣʦʚʩʢʦʡ ʠ ɺʝʨʭʦʚʦʡ ʜʦʨʦʛʘʤʠ, 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʝʣʴʥʠʢʘʤʠ ʩ 

ʫʯʘʩʪʠʝʤ ʙʝʨʝʟʳ (Betula spp.: B. pendula Roth ʠ B. pubescens Ehrh.) ʠ 

ʩʦʩʥʳ (Pinus sylvestris L.). ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦʪ ʫʯʘʩʪʦʢ ʤʝʥʴʰʝ ʚʩʝʛʦ 

ʧʦʜʚʝʨʛʘʣʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʯʝʣʦʚʝʢʘ, ʧʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ ʩʪʘʨʳʝ ʝʣʠ 

(Picea abies (L.) H. Karst) ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʠʤʝʥʥʦ ʟʜʝʩʴ. ɺʜʦʣʴ ʜʦʨʦʛ 

ʚ ɹʘʙʦʣʦʚʩʢʦʤ ʧʘʨʢʝ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʦʪʜʝʣʴʥʳʝ ʧʦʩʘʜʢʠ ʣʠʩʪʚʝʥʥʠʮ 

(Larix sp.) ʠ ʩʦʩʝʥ. ʄʝʞʜʫ ʩʛʫʱʘʶʱʝʡʩʷ ʜʦʨʦʞʥʦ-ʪʨʦʧʠʥʦʯʥʦʡ ʩʝʪʴʶ 

ʠ ʧʝʪʣʷʶʱʝʡ ʨʝʢʦʡ ʥʘʭʦʜʷʪʩʷ ʤʘʩʩʠʚʳ ʠʟ ʩʝʨʦʡ ʦʣʴʭʠ (Alnus incana 

(L.) Moench), ʚʷʟʦʚ (Ulmus spp.: U. glabra Huds., U. laevis Pall.) ʠ ʦʩʠʥ 

(Populus tremula L.) ʩ ʯʝʨʝʤʫʭʦʚʳʤ (Padus avium Mill .) ʠ ʨʷʙʠʥʦʚʳʤ 

(Sorbus aucuparia L.) ʧʦʜʣʝʩʢʦʤ. ʂ ʶʛʫ ʦʪ ʨ. ʂʫʟʴʤʠʥʢʠ ʧʘʨʢ 

ʧʨʠʦʙʨʝʪʘʝʪ ʙʦʣʝʝ ʨʝʛʫʣʷʨʥʳʡ ʦʙʣʠʢ, ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ ʦʪʢʨʳʪʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ, ʧʦʣʷʥ ʠ ʘʣʣʝʡ. ʏʝʨʝʟ ʨʝʢʫ ʧʨʦʣʦʞʝʥʳ ʥʝʩʢʦʣʴʢʦ ʤʦʩʪʦʚ, 

ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʛʨʘʥʠʪʘ ʠ ʙʝʪʦʥʘ. ɹʘʫʨʩʢʠʡ ʢʘʥʘʣ, ʧʨʦʪʷʥʫʚʰʠʡʩʷ ʚʜʦʣʴ 

ʶʞʥʦʡ ʛʨʘʥʠʮʳ ʧʘʨʢʘ, ʦʬʦʨʤʣʝʥ ʯʝʪʳʨʝʭʨʷʜʥʦʡ ʘʣʣʝʡʥʦʡ ʧʦʩʘʜʢʦʡ 

ʜʫʙʦʚ, ʢʣʝʥʦʚ (Acer platanoides L.), ʣʠʧ (Tilia cordata Mill.) ʠ ʚʷʟʦʚ 

(ʇʦʣʝʪʘʡʢʠʥ, 2021). 

ʉʧʝʮʠʘʣʴʥʳʭ ʣʠʭʝʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ɹʘʙʦʣʦʚʩʢʦʤ 

ʧʘʨʢʝ ʨʘʥʝʝ ʥʝ ʧʨʦʚʦʜʠʣʠ. ʀʟʚʝʩʪʥʘ ʣʠʰʴ ʥʝʙʦʣʴʰʘʷ ʢʦʣʣʝʢʮʠʷ, 

ʩʦʙʨʘʥʥʘʷ 12.08.2012 ʀ.ʉ. ʉʪʝʧʘʥʯʠʢʦʚʦʡ. ɺʩʝʛʦ ʩ ʢʦʨʳ ʜʫʙʦʚ ʠ ʝʣʝʡ 

ʙʳʣʦ ʩʦʙʨʘʥʦ ʰʝʩʪʴ ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ: Candelariella xanthostigma 

(Ach.) Lettau, Chaenotheca stemonea (Ach.) M¿ll. Arg., Phaeophyscia 

orbicularis (Neck.) Moberg, Physconia perisidiosa (Erichsen) Moberg, 

Polycauliona candelaria (L.) Frºd®n et al., Ramalina pollinaria (Westr.) 

Ach. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʩʤʦʣʝ ʝʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʦʜʠʥ 

ʥʝʣʠʭʝʥʠʟʠʨʦʚʘʥʥʳʡ ʛʨʠʙ Sarea difformis (Fr.) Fr. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʣʠʭʝʥʦʙʠʦʪʘ ɹʘʙʦʣʦʚʩʢʦʛʦ ʧʘʨʢʘ ʜʦ ʥʘʯʘʣʘ 

ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʠʟʫʯʝʥʘ ʢʨʘʡʥʝ ʩʣʘʙʦ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʆʪʙʦʨ ʦʙʨʘʟʮʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ 

ʧʨʦʚʦʜʠʣʠ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʦʤ ʚ ʧʨʝʜʝʣʘʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ï 

ʫʯʘʩʪʢʦʚ 20 Ĭ 20 ʤʝʪʨʦʚ ʠʣʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʛʨʘʥʠʮʘʭ ʩʦʦʙʱʝʩʪʚʘ. 

ɿʜʝʩʴ ʙʳʣʠ ʠʟʫʯʝʥʳ ʚʩʝ ʩʫʙʩʪʨʘʪʳ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʟʘʩʝʣʷʝʤʳʝ 

ʣʠʰʘʡʥʠʢʘʤʠ ʠ ʨʦʜʩʪʚʝʥʥʳʤʠ ʠʤ ʛʨʠʙʘʤʠ, ʩʦʩʪʘʚʣʝʥ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚʠʜʦʚ. ɺ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʟʘʢʣʘʜʳʚʘʣʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ, ʛʜʝ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʣʠʰʴ 

ʧʨʠʤʝʯʘʪʝʣʴʥʳʝ ʚʠʜʳ ʠʣʠ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʩʫʙʩʪʨʘʪʦʚ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʩ 8 ʧʦ 13 

ʩʝʥʪʷʙʨʷ 2023 ʛ. ɼ.ɽ. ɻʠʤʝʣʴʙʨʘʥʪʦʤ, ʀ.ʉ. ʉʪʝʧʘʥʯʠʢʦʚʦʡ, ɸ.ɸ. 

ʈʦʜʠʦʥʦʚʦʡ ʠ ɸ.ʉ. ɿʫʝʚʦʡ. ɺʩʝʛʦ ʙʳʣʦ ʟʘʣʦʞʝʥʦ 28 ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ 

ʩ ʧʦʣʥʳʤ ʦʧʠʩʘʥʠʝʤ ʣʠʭʝʥʦʙʠʦʪʳ ʠ 12 ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʝʡ (ʨʠʩ. 1). ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʜʘʥʳ ʚ ʩʠʩʪʝʤʝ  

WGS 84. 
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ʈʠʩ. 1. ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʩʥʦʚʥʳʭ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ  

(ʩ ʥʦʤʝʨʘʤʠ) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʘʙʦʣʦʚʩʢʦʛʦ ʧʘʨʢʘ.  

ʉʧʣʦʰʥʦʡ ʣʠʥʠʝʡ ʧʦʢʘʟʘʥʘ ʛʨʘʥʠʮʘ ʧʘʨʢʘ 

 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʙʨʘʟʮʦʚ ʣʠʰʘʡʥʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʝʘʢʮʠʠ 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʪʘʣʣʦʤʘʭ ʣʠʰʘʡʥʠʢʦʚʳʭ ʚʝʱʝʩʪʚ ʩʦ ʩʧʠʨʪʦʚʳʤ 

ʨʘʩʪʚʦʨʦʤ ʧʘʨʘʬʝʥʠʣʝʥʜʠʘʤʠʥʘ (P), ʚʦʜʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʛʠʜʨʦʦʢʠʩʠ 

ʢʘʣʠʷ (KOH) ʠ ʛʠʧʦʭʣʦʨʠʪʘ ʢʘʣʴʮʠʷ (CaCO3), ʘ ʪʘʢʞʝ ʢʣʘʩʩʠʯʝʩʢʠʝ 
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ʤʝʪʦʜʳ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʨʝʟʦʚ ʠ ʩʚʝʪʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ 

(ʩʪʝʨʝʦʤʠʢʨʦʩʢʦʧ Leica EZ4, ʤʠʢʨʦʩʢʦʧ Olympus CHS); ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʰʘʡʥʠʢʦʚʳʭ ʚʝʱʝʩʪʚ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ 

ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ (ʌʣʦʨʘ..., 2014). ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʳʝ 

ʦʙʨʘʟʮʳ ʣʠʰʘʡʥʠʢʦʚ ʭʨʘʥʷʪʩʷ ʚ ʛʝʨʙʘʨʠʠ ʢʘʬʝʜʨʳ ʙʦʪʘʥʠʢʠ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (LECB) ʠ ʚ ʣʠʭʝʥʦʣʦʛʠʯʝʩʢʦʤ ʛʝʨʙʘʨʠʠ 

ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤ. ɺ.ʃ. ʂʦʤʘʨʦʚʘ ʈɸʅ (LE). 

 

ʉʧʠʩʦʢ ʦʩʥʦʚʥʳʭ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ 

ʆʩʥʦʚʥʳʝ ʇʇ: ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʇʫʰʢʠʥʩʢʠʡ ʨʘʡʦʥ, 1. ð 

ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʤʝʞʜʫ ʘʣʣʝʝʡ ʥʘ ɸʣʝʢʩʘʥʜʨʦʚʢʫ ʠ ʃʝʩʥʦʡ ʫʣ., 

ʛʨʫʧʧʘ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʜʫʙʦʚ ʥʘ ʨʘʟʥʦʪʨʘʚʥʦʤ ʣʫʛʫ, ʥʘ ʢʦʨʝ ʜʫʙʦʚ 

ʩʣʝʜʳ ʦʛʥʷ, 59ę43'37.5" ʩ. ʰ., 30ę21'21.3" ʚ. ʜ., 09.09.2023, ɻʠʤʝʣʴʙʨʘʥʪ 

ɼ.ɽ., ʈʦʜʠʦʥʦʚʘ ɸ.ɸ.; 2. ð ʶʛʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʢ ʚʦʩʪʦʢʫ ʦʪ 

ɹʘʙʦʣʦʚʩʢʦʛʦ ʧʨʫʜʘ, ʣʠʧʦʚʘʷ ʘʣʣʝʷ, 59ę42'34.1" ʩ. ʰ., 30ę20'48.5" ʚ. ʜ., 

09.09.2023, ʉʪʝʧʘʥʯʠʢʦʚʘ ʀ.ʉ., ɿʫʝʚʘ ɸ.ʉ.; 3. ð ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, 

ʤʝʞʜʫ ʘʣʣʝʝʡ ʥʘ ɸʣʝʢʩʘʥʜʨʦʚʢʫ ʠ ʃʝʩʥʦʡ ʫʣ., ʠʚʥʷʢ ʪʘʚʦʣʛʦʚʳʡ, 

59ę43'29.9" ʩ. ʰ., 30ę21'32.0" ʚ. ʜ., 09.09.2023, ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ., 

ʈʦʜʠʦʥʦʚʘ ɸ.ɸ.; 4. ð ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʢ ʶʛʫ ʦʪ ʨ. ʂʫʟʴʤʠʥʢʘ, 

ʦʩʠʥʥʠʢ ʩ ʢʣʝʥʦʚʳʤ ʧʦʜʨʦʩʪʦʤ ʠ ʯʝʨʝʤʫʭʦʡ ʥʝʤʦʨʘʣʴʥʦʪʨʘʚʥʳʡ, 

59ę42'45.8" ʩ. ʰ., 30ę21'32.5" ʚ. ʜ., 09.09.2023, ʉʪʝʧʘʥʯʠʢʦʚʘ ʀ.ʉ., ɿʫʝʚʘ 

ɸ.ʉ.; 5. ð ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʚ ʥʘʯʘʣʝ ʫʣ. ɹʝʣʠʯʴʷ, ʛʨʫʧʧʘ 

ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʜʫʙʦʚ ʥʘ ʧʦʣʷʥʝ, 59ę43'24.7" ʩ. ʰ., 30ę21'19.6" ʚ. ʜ., 

09.09.2023, ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ., ʈʦʜʠʦʥʦʚʘ ɸ.ɸ.; 6. ð ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ 

ʧʘʨʢʘ, ʢ ʟʘʧʘʜʫ ʦʪ ʨʫʯʴʷ ʏʝʨʥʳʡ, ʩʪʘʨʘʷ ʪʝʥʠʩʪʘʷ ʜʫʙʦʚʘʷ ʘʣʣʝʷ, 

59ę42'44.3" ʩ. ʰ., 30ę21'48.6" ʚ. ʜ., 09.09.2023, ʉʪʝʧʘʥʯʠʢʦʚʘ ʀ.ʉ., ɿʫʝʚʘ 

ɸ.ʉ.; 7. ð ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʤʦʩʪ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʇʨʦʜʦʣʴʥʦʡ 

ʘʣʣʝʠ ʠ ʨʫʯʴʷ ʏʝʨʥʳʡ, ʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʩʪʘ ʠ ʙʝʪʦʥʥʦʝ 

ʢʦʣʴʮʦ, 59ę42'45.0" ʩ. ʰ., 30ę21'55.2" ʚ. ʜ., 09.09.2023, ɻʠʤʝʣʴʙʨʘʥʪ 

ɼ.ɽ., ʈʦʜʠʦʥʦʚʘ ɸ.ɸ.; 8. ð ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʢ ʩʝʚʝʨʫ ʦʪ ʅʦʚʦ-

ɹʘʙʦʣʦʚʩʢʦʡ ʜʦʨʦʛʠ, ʛʨʫʧʧʘ ʠʟ ʯʝʪʳʨʝʭ ʜʫʙʦʚ ʫ ʜʦʨʦʛʠ, 59ę42'48.6" ʩ. 

ʰ., 30ę21'18.4" ʚ. ʜ., 09.09.2023, ʉʪʝʧʘʥʯʠʢʦʚʘ ʀ.ʉ., ɿʫʝʚʘ ɸ.ʉ.; 9. ð 

ʶʞʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʢ ʩʝʚʝʨʫ ʦʪ ʂʨʘʩʥʦʩʝʣʴʩʢʦʛʦ ʰʦʩʩʝ, ʫʯʘʩʪʦʢ ʩʦ 

ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʤʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʤʠ ʜʝʨʝʚʴʷʤʠ, 59ę42'24.5" ʩ. ʰ., 

30ę22'03.7" ʚ. ʜ., 09.09.2023, ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ., ʈʦʜʠʦʥʦʚʘ ɸ.ɸ.; 10. ð 

ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʢ ʶʛʫ ʦʪ ʅʦʚʦ-ɹʘʙʦʣʦʚʩʢʦʡ ʜʦʨʦʛʠ, ʩʪʘʨʘʷ 

ʠʚʦʚʘʷ ʘʣʣʝʷ, 59ę42'43.8" ʩ. ʰ., 30ę20'57.4" ʚ. ʜ., 09.09.2023, 

ʉʪʝʧʘʥʯʠʢʦʚʘ ʀ.ʉ., ɿʫʝʚʘ ɸ.ʉ.; 11. ð ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʢ ʩʝʚʝʨʫ 

ʦʪ ʇʨʦʜʦʣʴʥʦʡ ʘʣʣʝʠ, ʥʘʨʫʰʝʥʥʳʡ ʨʘʟʨʝʞʝʥʥʳʡ ʙʝʨʝʟʥʷʢ ʤʦʭʦʚʦ-

ʨʘʟʥʦʪʨʘʚʥʳʡ ʥʘ ʦʢʨʘʠʥʝ ʙʦʣʴʰʦʡ ʧʦʣʷʥʳ, 59ę42'49.8" ʩ. ʰ., 

30ę22'15.0" ʚ. ʜ., 09.09.2023, ʉʪʝʧʘʥʯʠʢʦʚʘ ʀ.ʉ., ɿʫʝʚʘ ɸ.ʉ. 12. ð 

ʶʞʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʢ ʩʝʚʝʨʫ ʦʪ ʂʨʘʩʥʦʩʝʣʴʩʢʦʛʦ ʰʦʩʩʝ ʠ ʢ ʟʘʧʘʜʫ ʦʪ ʜ. 

67, ʫʯʘʩʪʦʢ ʩʦ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʤʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʤʠ ʜʝʨʝʚʴʷʤʠ ʥʘ 
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ʨʘʟʥʦʪʨʘʚʥʦʡ ʧʦʣʷʥʝ, 59ę42'15.9" ʩ. ʰ., 30ę21'18.6" ʚ. ʜ., 10.09.2023, 

ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ., ʈʦʜʠʦʥʦʚʘ ɸ.ɸ.; 13. ð ʁ ʞʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʢ ʩʝʚʝʨʫ 

ʦʪ ʂʨʘʩʥʦʩʝʣʴʩʢʦʛʦ ʰʦʩʩʝ ʠ ʢ ʩʝʚʝʨʫ ʦʪ ʜ. 63, ʘʣʣʝʷ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ, 59ę42'19.2" ʩ. ʰ., 

30ę21'27.0" ʚ. ʜ., 10.09.2023, ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ., ʈʦʜʠʦʥʦʚʘ ɸ.ɸ.; 14. ð 

ʶʞʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʢ ʶʛʫ ʦʪ ɹʘʙʦʣʦʚʩʢʦʛʦ ʰʦʩʩʝ, ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʡ 

ʦʩʠʥʥʠʢ ʚʝʡʥʠʢʦʚʳʡ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʢʦʥʪʫʨʝ, 59ę42'30.5" ʩ. ʰ., 

30ę21'36.3" ʚ. ʜ., 10.09.2023, ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ., ʈʦʜʠʦʥʦʚʘ ɸ.ɸ.; 15. ð 

ʶʞʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʤʝʞʜʫ ɹʘʙʦʣʦʚʩʢʠʤ ʠ ʂʨʘʩʥʦʩʝʣʴʩʢʠʤ ʰʦʩʩʝ, 

ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʡ ʟʘʪʝʥʝʥʥʳʡ ʙʝʨʝʟʥʷʢ ʩ ʦʙʠʣʴʥʳʤ ʢʣʝʥʦʚʳʤ 

ʧʦʜʨʦʩʪʦʤ ʠ ʩʚʠʜʦʡ, 59ę42'20.8" ʩ. ʰ., 30ę21'10.3" ʚ. ʜ., 10.09.2023, 

ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ., ʈʦʜʠʦʥʦʚʘ ɸ.ɸ.; 16. ð ʶʛʦ-ʟʘʧʘʜʥʘʷ ʦʢʦʥʝʯʥʦʩʪʴ 

ʧʘʨʢʘ, ʤʝʞʜʫ ɹʘʙʦʣʦʚʩʢʠʤ ʠ ʂʨʘʩʥʦʩʝʣʴʩʢʠʤ ʰʦʩʩʝ, ɹʘʫʨʩʢʠʡ ʢʘʥʘʣ, 

ʩʪʘʨʳʝ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʜʝʨʝʚʴʷ ʠ ʣʠʩʪʚʝʥʥʠʮʳ ʚʜʦʣʴ ʢʘʥʘʣʘ, 

ʨʘʟʥʦʪʨʘʚʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʩʥʳʪʠ, 59ę42'16.8" ʩ. ʰ., 

30ę20'53.1" ʚ. ʜ., 10.09.2023, ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ., ʈʦʜʠʦʥʦʚʘ ɸ.ɸ.; 17. ð 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʥʘʧʨʦʪʠʚ ʉʣʦʥʦʚʴʠʭ ɺʦʨʦʪ ʫ ʜʦʨʦʛʠ ʥʘ 

ɸʣʝʢʩʘʥʜʨʦʚʢʫ, ʛʨʫʧʧʘ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʜʝʨʝʚʴʝʚ ʧʦ ʢʨʘʶ 

ʧʘʨʢʦʚʦʯʥʦʡ ʧʣʦʱʘʜʢʠ, 59ę43'13.0" ʩ. ʰ., 30ę21'56.7" ʚ. ʜ., 12.09.2023, 

ʉʪʝʧʘʥʯʠʢʦʚʘ ʀ.ʉ., ʈʦʜʠʦʥʦʚʘ ɸ.ɸ.; 18. ð ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, 

ʤʝʞʜʫ ʜʦʨʦʛʦʡ ʥʘ ɸʣʝʢʩʘʥʜʨʦʚʢʫ ʠ ʅʦʚʦ-ɹʘʙʦʣʦʚʩʢʦʡ ʜʦʨʦʛʦʡ, 

ʙʝʨʝʟʦʚʦ-ʝʣʦʚʳʡ ʢʠʩʣʠʯʥʦ-ʟʝʣʝʥʦʤʦʰʥʳʡ ʩ ʨʘʟʥʦʪʨʘʚʴʝʤ ʣʝʩ ʩ 

ʨʷʙʠʥʦʡ ʚ ʧʦʜʣʝʩʢʝ, 59ę43'01.7" ʩ. ʰ., 30ę22'05.1" ʚ. ʜ., 12.09.2023, 

ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ., ɿʫʝʚʘ ɸ.ʉ.; 19. ð ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʤʝʞʜʫ 

ʂʨʘʡʥʝʡ ʠ ɺʝʨʭʦʚʦʡ ʜʦʨʦʛʘʤʠ, ʙʝʨʝʟʦʚʦ-ʝʣʦʚʳʡ ʩʬʘʛʥʦʚʳʡ ʣʝʩ, 

59ę43'18.3" ʩ. ʰ., 30ę21'30.2" ʚ. ʜ., 12.09.2023, ʉʪʝʧʘʥʯʠʢʦʚʘ ʀ.ʉ., 

ʈʦʜʠʦʥʦʚʘ ɸ.ɸ.; 20. ð ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʢ ʶʛʫ ʦʪ ʅʦʚʦ-

ɹʘʙʦʣʦʚʩʢʦʡ ʜʦʨʦʛʠ, ʥʘ ʙʝʨʝʛʘʭ ʨ. ʂʫʟʴʤʠʥʢʘ, ʧʨʠʨʫʯʴʝʚʦʡ 

ʪʘʚʦʣʛʦʚʳʡ ʦʩʠʥʥʠʢ ʩ ʯʝʨʝʤʫʭʦʡ ʠ ʩʚʠʜʦʡ (Swida alba (L.) Opiz), 

59ę42'52.3" ʩ. ʰ., 30ę21'42.6" ʚ. ʜ., 12.09.2023, ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ., ɿʫʝʚʘ 

ɸ.ʉ.; 21. ð ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʤʝʞʜʫ ɺʝʨʭʦʚʦʡ ʜʦʨʦʛʦʡ ʠ ʜʦʨʦʛʦʡ 

ʥʘ ɸʣʝʢʩʘʥʜʨʦʚʢʫ, ʦʩʠʥʦʚʦ-ʝʣʦʚʦ-ʙʝʨʝʟʦʚʳʡ ʢʠʩʣʠʯʥʦ-ʟʝʣʝʥʦʤʦʰʥʳʡ 

ʣʝʩ, 59ę43'18.7" ʩ. ʰ., 30ę21'44.2" ʚ. ʜ., 12.09.2023, ʉʪʝʧʘʥʯʠʢʦʚʘ ʀ.ʉ., 

ʈʦʜʠʦʥʦʚʘ ɸ.ɸ.; 22. ð ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʤʝʞʜʫ ʂʨʘʡʥʝʡ ʠ 

ɺʝʨʭʦʚʦʡ ʜʦʨʦʛʘʤʠ, ʙʦʣʴʰʘʷ ʟʣʘʢʦʚʘʷ ʧʦʣʷʥʘ ʩʦ ʩʪʘʨʳʤʠ ʜʫʙʘʤʠ, 

59ę42'54.8" ʩ. ʰ., 30ę21'03.5" ʚ. ʜ., 12.09.2023, ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ., ɿʫʝʚʘ 

ɸ.ʉ.; 23. ð ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʢ ʟʘʧʘʜʫ ʦʪ ʅʦʚʦ-

ɹʘʙʦʣʦʚʩʢʦʡ ʜʦʨʦʛʠ, ʝʣʴʥʠʢ ʩ ʙʝʨʝʟʦʡ ʯʝʨʥʠʯʥʦ-ʟʝʣʝʥʦʤʦʰʥʳʡ ʩ 

ʧʷʪʥʘʤʠ ʩʬʘʛʥʫʤʘ ʠ ʦʙʠʣʴʥʳʤ ʨʷʙʠʥʦʚʳʤ ʧʦʜʨʦʩʪʦʤ, 59ę43'07.0" ʩ. 

ʰ., 30ę21'38.5" ʚ. ʜ., 12.09.2023, ʉʪʝʧʘʥʯʠʢʦʚʘ ʀ.ʉ., ʈʦʜʠʦʥʦʚʘ ɸ.ɸ.; 

24. ð ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʤʝʞʜʫ ʅʦʚʦ-ɹʘʙʦʣʦʚʩʢʦʡ ʠ ɺʝʨʭʦʚʦʡ 

ʜʦʨʦʛʘʤʠ, ʝʣʴʥʠʢ ʩ ʦʩʠʥʦʡ ʯʝʨʥʠʯʥʦ-ʟʝʣʝʥʦʤʦʰʥʳʡ, ʩ ʨʷʙʠʥʦʡ ʚ 

ʧʦʜʣʝʩʢʝ, 59ę42'57.6" ʩ. ʰ., 30ę21'20.7" ʚ. ʜ., 12.09.2023, ɻʠʤʝʣʴʙʨʘʥʪ 
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ɼ.ɽ., ɿʫʝʚʘ ɸ.ʉ.; 25. ð ʩʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ ʛʨʘʥʠʮʘ ʧʘʨʢʘ, ʤʝʩʪʦ 

ʧʝʨʝʩʝʯʝʥʠʷ ʂʨʘʡʥʝʡ ʠ ʉʪʘʨʦ-ʂʨʘʩʥʦʩʝʣʴʩʢʦʡ ʜʦʨʦʛ, ʙʦʣʴʰʘʷ 

ʟʣʘʢʦʚʘʷ ʧʦʣʷʥʘ ʩʦ ʩʪʘʨʳʤʠ ʜʫʙʘʤʠ ʠ ʣʠʧʘʤʠ, 59ę43'11.4" ʩ. ʰ., 

30ę21'16.6" ʚ. ʜ., 12.09.2023, ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ., ɿʫʝʚʘ ɸ.ʉ.; 26. ð ʶʛʦ-

ʚʦʩʪʦʯʥʘʷ ʛʨʘʥʠʮʘ ʧʘʨʢʘ, ʤʝʞʜʫ ɹʘʙʦʣʦʚʩʢʠʤ ʰʦʩʩʝ ʠ ʜʦʨʦʛʦʡ ʥʘ 

ɸʣʝʢʩʘʨʜʨʦʚʢʫ, çʜʦʤʘ ʧʨʠʟʨʝʥʠʷ ʫʚʝʯʥʳʭ ʚʦʠʥʦʚ ʠʤʧʝʨʘʪʨʠʮʳ 

ɸʣʝʢʩʘʥʜʨʳ ʌʝʜʦʨʦʚʥʳè, ʪʨʠ ʜʦʤʘ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʙʝʪʦʥʥʦʡ ʦʙʰʠʚʢʝ, 

ʚ ʦʢʨʫʞʝʥʠʠ ʩʪʘʨʳʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʜʝʨʝʚʴʝʚ, 59ę42'45.7" ʩ. ʰ., 

30ę22'35.8" ʚ. ʜ., 13.09.2023, ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ., ʉʪʝʧʘʥʯʠʢʦʚʘ ʀ.ʉ., 

ɿʫʝʚʘ ɸ.ʉ.; 27. ð ʶʞʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʇʨʦʜʦʣʴʥʘʷ ʘʣʣʝʷ, ʢ ʩʝʚʝʨʫ ʦʪ 

ɹʘʙʦʣʦʚʩʢʦʛʦ ʰʦʩʩʝ, ʠʚʥʷʢ ʪʘʚʦʣʛʦʚʳʡ, 59ę42'32.3" ʩ. ʰ., 30ę21'15.0" ʚ. 

ʜ., 13.09.2023, ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ., ʉʪʝʧʘʥʯʠʢʦʚʘ ʀ.ʉ., ɿʫʝʚʘ ɸ.ʉ.; 28. ð 

ʶʛʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʢ ʶʛʫ ʦʪ ɹʘʙʦʣʦʚʩʢʦʛʦ ʧʨʫʜʘ, ʩʦʩʥʦʚʳʡ 

ʜʨʝʚʦʩʪʦʡ ʪʨʘʚʷʥʦʡ, 59ę42'32.8" ʩ. ʰ., 30ę20'36.6" ʚ. ʜ., 13.09.2023, 

ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ., ʉʪʝʧʘʥʯʠʢʦʚʘ ʀ.ʉ., ɿʫʝʚʘ ɸ.ʉ.; ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʇʇ: ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʇʫʰʢʠʥʩʢʠʡ ʨʘʡʦʥ, ʘ1 ð ʶʛʦ-ʟʘʧʘʜʥʘʷ 

ʯʘʩʪʴ ʧʘʨʢʘ, ʢ ʚʦʩʪʦʢʫ ʦʪ ɹʘʙʦʣʦʚʩʢʦʛʦ ʧʨʫʜʘ ʠ ʢ ʩʝʚʝʨʫ ʦʪ ʨ. 

ʂʫʟʴʤʠʥʢʘ, ʘʣʣʝʷ ʠʟ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, 59ę42'30.0" ʩ. ʰ., 

30ę21'00.2" ʚ. ʜ., 09.09.2023, ʉʪʝʧʘʥʯʠʢʦʚʘ ʀ.ʉ., ɿʫʝʚʘ ɸ.ʉ.; ʘ2 ð 

ʶʞʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʢ ʩʝʚʝʨʫ ʦʪ ɹʘʙʦʣʦʚʩʢʦʛʦ ʰʦʩʩʝ, ʜʚʘ ʩʪʘʨʳʭ ʜʫʙʘ, 

59ę42'35.2" ʩ. ʰ., 30ę21'20.1" ʚ. ʜ., 09.09.2023, ʉʪʝʧʘʥʯʠʢʦʚʘ ʀ.ʉ., ɿʫʝʚʘ 

ɸ.ʉ.; ʘ3 ð ʶʞʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʩʝʚʝʨʥʘʷ ʩʪʦʨʦʥʘ ɹʘʙʦʣʦʚʩʢʦʛʦ ʰʦʩʩʝ, 

ʛʨʘʥʠʪʥʳʡ ʚʘʣʫʥ ʥʘ ʧʝʨʝʢʨʝʩʪʢʝ ʜʦʨʦʛ, 59ę42'35.0" ʩ. ʰ., 30ę21'52.6" ʚ. 

ʜ., 09.09.2023, ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ., ʈʦʜʠʦʥʦʚʘ ɸ.ɸ.; ʘ4 ð ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ 

ʧʘʨʢʘ, ʢ ʶʛʫ ʦʪ ʅʦʚʦ-ɹʘʙʦʣʦʚʩʢʦʡ ʜʦʨʦʛʠ, ʛʨʫʧʧʘ ʩʪʘʨʳʭ ʠʚ, 

59ę42'39.2" ʩ. ʰ., 30ę20'51.0" ʚ. ʜ., 09.09.2023, ʉʪʝʧʘʥʯʠʢʦʚʘ ʀ.ʉ., ɿʫʝʚʘ 

ɸ.ʉ.; ʘ5 ð ʶʛʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʢ ʚʦʩʪʦʢʫ ʦʪ ɹʘʙʦʣʦʚʩʢʦʛʦ ʧʨʫʜʘ, 

ʩʪʘʨʘʷ ʠʚʘ, 59ę42'32.4" ʩ. ʰ., 30ę20'53.8" ʚ. ʜ., 09.09.2023, ʉʪʝʧʘʥʯʠʢʦʚʘ 

ʀ.ʉ., ɿʫʝʚʘ ɸ.ʉ.; ʘ6 ð ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʢ ʶʛʫ ʦʪ 

ʉʣʦʥʦʚʴʠʭ ɺʦʨʦʪ ʫ ʜʦʨʦʛʠ ʥʘ ɸʣʝʢʩʘʥʜʨʦʚʢʫ, ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ 

ʜʝʨʝʚʴʷ ʫ ʘʣʣʝʠ, 59ę43'10.8" ʩ. ʰ., 30ę21'55.7" ʚ. ʜ., 12.09.2023, 

ʉʪʝʧʘʥʯʠʢʦʚʘ ʀ.ʉ., ɿʫʝʚʘ ɸ.ʉ.; ʘ7 ð ʶʞʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʢ ʩʝʚʝʨʫ ʦʪ 

ɹʘʙʦʣʦʚʩʢʦʛʦ ʰʦʩʩʝ, ʩʪʘʨʳʡ ʜʫʙʦʚʳʡ ʧʝʥʴ ʫ ʪʨʦʧʳ, 59ę42'38.4" ʩ. ʰ., 

30ę22'02.6" ʚ. ʜ., 13.09.2023, ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ., ʉʪʝʧʘʥʯʠʢʦʚʘ ʀ.ʉ., 

ɿʫʝʚʘ ɸ.ʉ.; ʘ8 ð ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʇʨʦʜʦʣʴʥʘʷ ʘʣʣʝʷ, ʤʦʩʪ 

ʯʝʨʝʟ ʨ. ʂʫʟʴʤʠʥʢʘ, ʞʝʣʝʟʥʳʝ ʧʝʨʠʣʘ ʠ ʙʝʪʦʥʥʦʝ ʦʩʥʦʚʘʥʠʝ ʤʦʩʪʘ, 

59ę42'46.1" ʩ. ʰ., 30ę21'29.2" ʚ. ʜ., 13.09.2023, ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ., 

ʉʪʝʧʘʥʯʠʢʦʚʘ ʀ.ʉ., ɿʫʝʚʘ ɸ.ʉ.; ʘ9 ð ʶʞʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʇʨʦʜʦʣʴʥʘʷ 

ʘʣʣʝʷ, ʢ ʩʝʚʝʨʫ ʦʪ ɹʘʙʦʣʦʚʩʢʦʛʦ ʰʦʩʩʝ, ʛʨʫʧʧʘ ʩʝʨʳʭ ʦʣʴʭ ʩ ʪʘʚʦʣʛʦʡ ʠ 

ʩʚʠʜʦʡ ʥʘ ʢʨʘʶ ʣʝʩʘ, 59ę42'31.1" ʩ. ʰ., 30ę21'15.7" ʚ. ʜ., 13.09.2023, 

ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ., ʉʪʝʧʘʥʯʠʢʦʚʘ ʀ.ʉ., ɿʫʝʚʘ ɸ.ʉ.; ʘ10 ð ʶʛʦ-ʟʘʧʘʜʥʘʷ 

ʛʨʘʥʠʮʘ ʧʘʨʢʘ, ʪʝʨʨʠʪʦʨʠʷ ʙʳʚʰʝʡ ʢʦʪʝʣʴʥʦʡ, ʘʥʪʨʦʧʦʛʝʥʥʦʝ 

ʤʝʩʪʦʦʙʠʪʘʥʠʝ (ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʘʩʬʘʣʴʪ, ʜʨʝʚʝʩʠʥʘ 
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ʧʦʩʪʨʦʝʢ), 59ę42'40.0" ʩ. ʰ., 30ę20'39.8" ʚ. ʜ., 13.09.2023, ɻʠʤʝʣʴʙʨʘʥʪ 

ɼ.ɽ., ʉʪʝʧʘʥʯʠʢʦʚʘ ʀ.ʉ., ɿʫʝʚʘ ɸ.ʉ.; ʘ11 ð ʶʛʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, 

ʅʦʚʦ-ɹʘʙʦʣʦʚʩʢʘʷ ʜʦʨʦʛʘ, ʫ ʨ. ʂʫʟʴʤʠʥʢʘ, ʜʚʘ ʩʪʘʨʳʭ ʢʣʝʥʘ ʥʘ 

ʙʦʣʴʰʦʡ ʧʦʣʷʥʝ ʫ ʜʦʨʦʛʠ, 59ę42'32.0" ʩ. ʰ., 30ę20'46.7" ʚ. ʜ., 

13.09.2023, ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ., ʉʪʝʧʘʥʯʠʢʦʚʘ ʀ.ʉ., ɿʫʝʚʘ ɸ.ʉ.; ʘ12 ð 

ʶʛʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ, ʧʘʤʷʪʥʠʢ ʖʣʠʢʫ ʏʘʭʫʨʩʢʦʤʫ, ʛʨʘʥʠʪʥʳʝ 

ʚʘʣʫʥʳ ʧʘʤʷʪʥʠʢʘ, 59ę42'30.6" ʩ. ʰ., 30ę20'39.5" ʚ. ʜ., 13.09.2023, 

ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ., ʉʪʝʧʘʥʯʠʢʦʚʘ ʀ.ʉ., ɿʫʝʚʘ ɸ.ʉ. 

ɸʥʥʦʪʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ʚʠʜʦʚ. ɺ ʧʨʠʚʝʜʝʥʥʦʤ ʥʠʞʝ 

ʘʥʥʦʪʠʨʦʚʘʥʥʦʤ ʘʣʬʘʚʠʪʥʦʤ ʩʧʠʩʢʝ ʚʠʜʦʚ ʣʘʪʠʥʩʢʠʝ ʥʘʟʚʘʥʠʷ 

ʪʘʢʩʦʥʦʚ ʫʢʘʟʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʜʘʚʥʠʤʠ 

ʩʚʦʜʢʘʤʠ ʧʦ ʉʢʘʥʜʠʥʘʚʠʠ (Westberg et al., 2021), ʘ ʪʘʢʞʝ ʧʦ 

ʣʠʭʝʥʦʬʠʣʴʥʳʤ ʛʨʠʙʘʤ (Diederich et al., 2018; Lawrey, Diederich, 2018). 

ɼʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʜʘʥ ʧʝʨʝʯʝʥʴ ʩʫʙʩʪʨʘʪʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʦʥ ʦʪʤʝʯʝʥ, 

ʩʧʠʩʦʢ ʥʦʤʝʨʦʚ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ, ʫʢʘʟʘʥʘ ʚʩʪʨʝʯʘʝʤʦʩʪʴ. ɿʥʘʢʦʤ 

ç#è ʦʪʤʝʯʝʥʳ ʣʠʭʝʥʦʬʠʣʴʥʳʝ ʛʨʠʙʳ ʠ ʛʨʠʙʦʧʦʜʦʙʥʳʝ ʦʨʛʘʥʠʟʤʳ, 

ʟʥʘʢʦʤ ç+è ð ʥʝʣʠʭʝʥʠʟʠʨʦʚʘʥʥʳʝ ʩʘʧʨʦʪʨʦʬʥʳʝ ʛʨʠʙʳ. ɼʣʷ ʚʠʜʦʚ, 

ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ (2018), ʘ ʪʘʢʞʝ 

ʠʥʜʠʢʘʪʦʨʥʳʭ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ 

ʣʝʩʦʚ ʥʘ ʉʝʚʝʨʦ-ɿʘʧʘʜʝ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ (ʂʦʥʝʯʥʘʷ ʠ ʜʨ., 2009), 

ʩʜʝʣʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʤʤʝʥʪʘʨʠʠ. 

ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʚʠʜʦʚ ʦʮʝʥʠʚʘʣʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʘʪʝʛʦʨʠʷʤ: 

ʝʜʠʥʠʯʥʦ [R1] ð ʚʠʜ ʚʩʪʨʝʯʝʥ ʥʘ 1 ʦʩʥʦʚʥʦʡ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʇʇ, 

ʨʝʜʢʦ [R] ð ʥʘ 2ï5 ʦʩʥʦʚʥʳʭ ʇʇ (ʠʣʠ ʪʦʣʴʢʦ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʇʇ), 

ʵʧʠʟʦʜʠʯʝʩʢʠ [O] ð ʥʘ 6ï11 ʦʩʥʦʚʥʳʭ ʇʇ, ʯʘʩʪʦ [F] ð ʥʘ 12ï16 

ʦʩʥʦʚʥʳʭ ʇʇ, ʦʙʳʯʥʳʡ ʚʠʜ [C] ð ʥʘ 17ï22 ʦʩʥʦʚʥʳʭ ʇʇ, ʦʯʝʥʴ 

ʦʙʳʯʥʳʡ ʚʠʜ [VC] ð ʥʘ 23ï28 ʦʩʥʦʚʥʳʭ ʇʇ. ɼʣʷ ʚʠʜʦʚ, ʨʘʥʝʝ 

ʠʟʚʝʩʪʥʳʭ ʩ ʪʝʨʨʠʪʦʨʠʠ ɹʘʙʦʣʦʚʩʢʦʛʦ ʧʘʨʢʘ ʧʦ ʠʩʪʦʨʠʯʝʩʢʠʤ 

ʤʘʪʝʨʠʘʣʘʤ, ʩʜʝʣʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʢʘʟʘʥʠʷ. 

 

*Absconditella celata Dºbbeler et Poelt ð ʥʘ ʨʘʟʣʘʛʘʶʱʝʡʩʷ 

ʜʨʝʚʝʩʠʥʝ ʜʫʙʦʚʦʛʦ ʧʥʷ; a7 [R1]. 

Acarospora glaucocarpa (Ach.) Kºrb. ð ʥʘ ʙʝʪʦʥʝ; 7 [R1]. 

A. moenium (Vain.) Rªsªnen ð ʥʘ ʙʝʪʦʥʝ; 7, a10 [R]. 

Agonimia allobata (Stizenb.) P. James ð ʥʘ ʢʦʨʝ ʜʫʙʘ; 22 [R1]. 

A. flabelliformis  Halda et al. ð ʥʘ ʜʨʝʚʝʩʠʥʝ ʙʝʨʝʟʳ; 19 [R1]. 

*Alyxoria  culmigena (Libert) Ertz ð ʥʘ ʢʦʨʝ ʠʚʳ, ʦʩʠʥʳ, 

ʨʷʙʠʥʳ, ̫ ʩʝʥʷ; 10, 12, 19, 24 [R]. 

A. varia (Pers.) Ertz et Tehler ð ʥʘ ʢʦʨʝ ʢʣʝʥʘ, ʦʩʠʥʳ, ʷʩʝʥʷ; 2, 

12, 20 [R]. 

Amandinea punctata (Hoffm.) Coppins et Scheid. ð ʥʘ ʢʦʨʝ ʜʫʙʘ, 

ʠʚʳ, ʢʣʝʥʘ, ʣʠʧʳ, ʦʩʠʥʳ, ʩʦʩʥʳ, ʷʩʝʥʷ; 1, 2, 4, 6, 9, 10, 13, 16, 17, 22, 

25, 28, a2 [F]. 
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Anisomeridium polypori  (Ellis et Everh.) M. E. Barr ð ʥʘ ʢʦʨʝ 

ʙʝʨʝʟʳ, ʜʫʙʘ, ʝʣʠ, ʣʠʧʳ, ʦʩʠʥʳ, ʨʷʙʠʥʳ, ʷʩʝʥʷ, ʥʘ ʜʨʝʚʝʩʠʥʝ ʝʣʠ; 2, 8, 

12ï14, 19ï21, 23, 24 [O]. 

Arthonia  didyma Kºrb. ð ʥʘ ʢʦʨʝ ʦʩʠʥʳ; 24 [R1]. 

A. dispersa (Schrad.) Nyl. ð ʥʘ ʢʦʨʝ ʨʷʙʠʥʳ; 19 [R1]. 

A. helvola (Nyl.) Nyl. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʦʩʠʥʳ, ʥʘ ʜʨʝʚʝʩʠʥʝ 

ʙʝʨʝʟʳ; 15, 18, 19, 21, 23 [R]. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ (2018), ʢʘʪʝʛʦʨʠʷ ʩʪʘʪʫʩʘ ʨʝʜʢʦʩʪʠ ð NT (4). 

ʀʥʜʠʢʘʪʦʨʥʳʡ ʚʠʜ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ ʥʘ ʉʝʚʝʨʦ-ɿʘʧʘʜʝ 

ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ (ʂʦʥʝʯʥʘʷ ʠ ʜʨ., 2009). 

A. radiata (Pers.) Ach. ð ʥʘ ʢʦʨʝ ʦʣʴʭʠ ʩʝʨʦʡ, ʯʝʨʝʤʫʭʠ; 20, a9 

[R]. 

A. ruana A. Massal. ð ʥʘ ʢʦʨʝ ʠʚʳ, ʨʷʙʠʥʳ, ʯʝʨʝʤʫʭʠ, ʷʩʝʥʷ; 

12, 16, 18ï20, 24, 27 [O]. 

*Arthopyrenia  atomariella (Nyl.) Hulting ð ʥʘ ʢʦʨʝ ʚʝʪʚʝʡ 

ʷʩʝʥʷ; 13 [R1]. 

Aspicilia cinerea (L.) Kºrb. ð ʥʘ ʛʨʘʥʠʪʝ; a12 [R1]. 

Athallia holocarpa (Hoffm.) Arup et al. ð ʥʘ ʙʝʪʦʥʝ ʠ ʛʨʘʥʠʪʝ; 7, 

26, a3 [R]. 

A. pyracea (Ach.) Arup et al. ð ʥʘ ʢʦʨʝ ʣʠʧʳ, ʦʩʠʥʳ, ʷʩʝʥʷ; 4, 9, 

13, 14, 16 [R]. 

#Athelia arachnoidea (Berk.) J¿lich ð ʥʘ ʢʦʣʦʥʠʷʭ ʵʧʠʬʠʪʥʳʭ 

ʚʦʜʦʨʦʩʣʝʡ ʠ ʪʘʣʣʦʤʘʭ ʥʘʢʠʧʥʳʭ ʣʠʰʘʡʥʠʢʦʚ ʥʘ ʢʦʨʝ ʨʘʟʣʠʯʥʳʭ 

ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ; 1, 15, 22 [R]. 

Bacidia arceutina (Ach.) Arnold ð ʥʘ ʢʦʨʝ ʦʩʠʥʳ; 24 [R1]. 

B. rubella (Hoffm.) A. Massal. ð ʥʘ ʢʦʨʝ ʠʚʳ, ʢʣʝʥʘ, ̫ ʩʝʥʷ; 2, 10, 

13, a4, a5, a11 [R]. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ (2018), 

ʢʘʪʝʛʦʨʠʷ ʩʪʘʪʫʩʘ ʨʝʜʢʦʩʪʠ ð NT (4). ʀʥʜʠʢʘʪʦʨʥʳʡ ʚʠʜ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ ʥʘ ʉʝʚʝʨʦ-ɿʘʧʘʜʝ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ 

(ʂʦʥʝʯʥʘʷ ʠ ʜʨ., 2009). 

Biatora efflorescens (Hedl.) Rªsªnen ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʣʠʧʳ, 

ʦʩʠʥʳ, ʯʝʨʝʤʫʭʠ, ʥʘ ʤʭʘʭ; 12ï16, 18, 20, 24, 25 [O]. 

B. globulosa (Flºrke) Fr. ð ʥʘ ʢʦʨʝ ʜʫʙʘ; 22 [R1]. 

B. helvola Kºrb. ex Hellb. ð ʥʘ ʢʦʨʝ ʦʩʠʥʳ; 21 [R1]. 

B. sphaeroidiza (Vain.) Printzen et Holien ð ʥʘ ʢʦʨʝ ʠʚʳ, 

ʨʷʙʠʥʳ; 3, 18 [R]. 

Bilimbia  sabuletorum (Schreb.) Arnold ð ʥʘ ʤʭʘʭ ʥʘ ʙʝʪʦʥʝ 

ʢʦʥʩʪʨʫʢʮʠʡ ʤʦʩʪʘ; a8 [R1]. 

Bryostigma muscigenum (Th. Fr.) Frisch et G. Thor ð ʥʘ 

ʢʦʨʥʝʚʦʤ ʚʳʚʦʨʦʪʝ ʙʝʨʝʟʳ; 23 [R1]. 

Buellia disciformis (Fr.) Mudd ð ʥʘ ʢʦʨʝ ʠʚʳ, ʦʣʴʭʠ ʩʝʨʦʡ, 

ʦʩʠʥʳ; 14, 27, a9 [R]. 

B. erubescens Arnold ð ʥʘ ʢʦʨʝ ʦʣʴʭʠ ʩʝʨʦʡ; a9 [R1]. 
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B. griseovirens (Turner et Borrer ex Sm.) Almb. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, 

ʜʫʙʘ, ʠʚʳ, ʢʣʝʥʘ, ʣʠʧʳ, ʦʣʴʭʠ ʩʝʨʦʡ, ʩʦʩʥʳ, ʷʩʝʥʷ; 3, 8, 9, 11ï13, 15, 16, 

18, 22, 25, 27, 28, a9 [F]. 

Calicium glaucellum Ach. ð ʥʘ ʢʦʨʝ ʜʫʙʘ; 8 [R1]. 

C. viride Pers. ð ʥʘ ʢʦʨʝ ʜʫʙʘ, ʠʚʳ, ʣʠʧʳ; 2, 5, 6, 8, 10, 13, 17, 

22, 25, a1, a2, a4ïa6 [O]. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ 

(2018), ʢʘʪʝʛʦʨʠʷ ʩʪʘʪʫʩʘ ʨʝʜʢʦʩʪʠ ð NT (4). 

Calogaya decipiens (Arnold) Arup et al. ð ʥʘ ʙʝʪʦʥʝ; 26, a10 [R]. 

Caloplaca cerina (Hedw.) Th. Fr. ð ʥʘ ʢʦʨʝ ʦʩʠʥʳ, ̫ ʩʝʥʷ; 4, 9, 13 

[R]. 

C. chlorina (Flot.) H. Olivier ð ʥʘ ʙʝʪʦʥʝ ʠ ʛʨʘʥʠʪʝ; 7, 26, a8 [R]. 

C. obscurella (J. Lahm ex Kºrb.) Th. Fr. ð ʥʘ ʢʦʨʝ ʠʚʳ; 10 [R1]. 

Candelaria pacifica M. Westb. et Arup ð ʥʘ ʢʦʨʝ ʜʫʙʘ; 9 [R1]. 

ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ (2018), ʢʘʪʝʛʦʨʠʷ ʩʪʘʪʫʩʘ 

ʨʝʜʢʦʩʪʠ ð VU (3). 

Candelariella aurella (Hoffm.) Zahlbr. ð ʥʘ ʢʦʨʝ ʠʚʳ, ʥʘ ʙʝʪʦʥʝ 

ʠ ʛʨʘʥʠʪʝ; 7, 26, 27, a3, a10 [R]. 

C. efflorescens R. C. Harris et W. R. Buck ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, 

ʜʫʙʘ, ʠʚʳ, ʢʣʝʥʘ, ʣʠʧʳ, ʦʩʠʥʳ, ʨʷʙʠʥʳ, ʯʝʨʝʤʫʭʠ, ʷʩʝʥʷ; 4ï6, 9ï11, 13, 

14, 16, 20, 25, 27 [F]. 

C. reflexa (Nyl.) Lettau ð ʥʘ ʢʦʨʝ ʜʫʙʘ, ʷʩʝʥʷ; 9 [R1]. 

C. vitellina (Hoffm.) M¿ll. Arg. ð ʥʘ ʢʦʨʝ ʚʷʟʘ, ʜʫʙʘ, ʠʚʳ, ʣʠʧʳ, 

ʦʩʠʥʳ, ʷʩʝʥʷ, ʥʘ ʛʨʘʥʠʪʝ; 1ï4, 9, 12, 16, a3, a12 [O]. 

C. xanthostigma (Ach.) Lettau ð ʥʘ ʢʦʨʝ ʜʫʙʘ, ʢʣʝʥʘ, ʣʠʧʳ, 

ʷʩʝʥʷ, ʥʘ ʛʨʘʥʠʪʝ; 2, 5, 9, 12, 13, a3 [R]. 

Catillaria nigroclavata  (Nyl.) Schuler ð ʥʘ ʢʦʨʝ ʚʷʟʘ, ʠʚʳ, ʦʣʴʭʠ 

ʩʝʨʦʡ; 12, 27, a9 [R]. 

Chaenotheca brachypoda (Ach.) Tibell ð ʥʘ ʢʦʨʝ ʜʫʙʘ, ʠʚʳ, ʥʘ 

ʜʨʝʚʝʩʠʥʝ ʙʝʨʝʟʳ; 23, a1, a5 [R]. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ (2018), ʢʘʪʝʛʦʨʠʷ ʩʪʘʪʫʩʘ ʨʝʜʢʦʩʪʠ ð NT (4). 

ʀʥʜʠʢʘʪʦʨʥʳʡ ʚʠʜ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ ʥʘ ʉʝʚʝʨʦ-ɿʘʧʘʜʝ 

ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ (ʂʦʥʝʯʥʘʷ ʠ ʜʨ., 2009). 

C. chlorella (Ach.) M¿ll. Arg. ð ʥʘ ʢʦʨʝ ʜʫʙʘ; a1 [R1]. ɿʘʥʝʩʝʥ ʚ 

ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ (2018), ʢʘʪʝʛʦʨʠʷ ʩʪʘʪʫʩʘ ʨʝʜʢʦʩʪʠ 

ð EN (2). ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʚʠʜ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ ʥʘ 

ʉʝʚʝʨʦ-ɿʘʧʘʜʝ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ (ʂʦʥʝʯʥʘʷ ʠ ʜʨ., 2009). 

C. ferruginea (Turner ex Sm.) Mig. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʜʫʙʘ, ʝʣʠ, 

ʠʚʳ, ʣʠʧʳ, ʣʠʩʪʚʝʥʥʠʮʳ; 1, 2, 5, 6, 8, 10, 15ï19, 21ï25, a2 [F]. 

C. furfuracea (L.) Tibell ð ʥʘ ʢʦʨʝ ʜʫʙʘ; a6 [R1]. 

C. hispidula (Ach.) Zahlbr. ð ʥʘ ʢʦʨʝ ʜʫʙʘ, ʠʚʳ, ʥʘ ʜʨʝʚʝʩʠʥʝ 

ʙʝʨʝʟʳ; 6, 15, 22, a1, a2, a4, a6, a7 [R]. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ (2018), ʢʘʪʝʛʦʨʠʷ ʩʪʘʪʫʩʘ ʨʝʜʢʦʩʪʠ ð VU (3). 
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ʀʥʜʠʢʘʪʦʨʥʳʡ ʚʠʜ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ ʥʘ ʉʝʚʝʨʦ-ɿʘʧʘʜʝ 

ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ (ʂʦʥʝʯʥʘʷ ʠ ʜʨ., 2009). 

C. stemonea (Ach.) M¿ll. Arg. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ ʠ ʝʣʠ; 18, 19 

[R]. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ (2018), ʢʘʪʝʛʦʨʠʷ 

ʩʪʘʪʫʩʘ ʨʝʜʢʦʩʪʠ ð VU (3). ʀʥʜʠʢʘʪʦʨʥʳʡ ʚʠʜ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ 

ʣʝʩʦʚ ʥʘ ʉʝʚʝʨʦ-ɿʘʧʘʜʝ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ (ʂʦʥʝʯʥʘʷ ʠ ʜʨ., 2009). 

C. trichialis  (Ach.) Th. Fr. ð ʥʘ ʢʦʨʝ ʜʫʙʘ, ʝʣʠ, ʠʚʳ, ʣʠʧʳ, ʥʘ 

ʜʨʝʚʝʩʠʥʝ ʙʝʨʝʟʳ ʠ ʜʫʙʘ, ʥʘ ʩʤʦʣʝ ʝʣʠ; 2, 6, 8ï12, 15ï18, 21, 22, 24, 25, 

a1, a5 [F]. 

+Chaenothecopsis pusilla (Ach.) A. F. W. Schmidt ð ʥʘ 

ʢʦʨʥʝʚʳʭ ʚʳʚʦʨʦʪʘʭ ʙʝʨʝʟʳ; 23 [R1]. 

Chrysothrix  candelaris (L.) J. R. Laundon ð ʥʘ ʢʦʨʝ ʩʪʘʨʦʡ ʠʚʳ; 

10 [R1]. 

Cladonia botrytes (K. G. Hagen) Willd . ð ʥʘ ʜʨʝʚʝʩʠʥʝ ʜʫʙʘ ʠ ʥʘ 

ʦʙʨʘʙʦʪʘʥʥʦʡ ʜʨʝʚʝʩʠʥʝ; a7, a10 [R]. 

C. caespiticia (Pers.) Flºrke ð ʥʘ ʢʦʨʝ ʝʣʠ; 23 [R1]. 

C. cenotea (Ach.) Schaer. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʝʣʠ; 11, 19 [R]. 

C. chlorophaea (Flºrke ex Sommerf.) Spreng. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, 

ʜʫʙʘ, ʝʣʠ, ʠʚʳ, ʣʠʧʳ, ʦʩʠʥʳ, ʷʩʝʥʷ, ʥʘ ʜʨʝʚʝʩʠʥʝ ʜʫʙʘ; 1, 2, 8, 10ï20, 

22ï25 [C]. ʊʘʣʣʦʤʳ ʩʦʜʝʨʞʘʪ ʬʫʤʘʨʧʨʦʪʦʮʝʪʨʘʨʦʚʫʶ ʢʠʩʣʦʪʫ. 

C. coniocraea (Flºrke) Spreng. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʜʫʙʘ, ʝʣʠ, 

ʣʠʧʳ, ʦʩʠʥʳ, ʥʘ ʜʨʝʚʝʩʠʥʝ ʜʫʙʘ ʠ ʝʣʠ; 2, 8, 11ï25, a7 [F]. 

C. cornuta (L.) Hoffm. subsp. cornuta ð ʥʘ ʜʨʝʚʝʩʠʥʝ ʝʣʠ; 19 

[R1]. 

C. digitata (L.) Hoffm. ð ʥʘ ʢʦʨʝ ʝʣʠ; 24 [R1]. 

C. fimbriata  (L.) Fr. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʝʣʠ, ʢʣʝʥʘ, ʣʠʧʳ, ʥʘ 

ʜʨʝʚʝʩʠʥʝ ʜʫʙʘ ʠ ʥʘ ʦʙʨʘʙʦʪʘʥʥʦʡ ʜʨʝʚʝʩʠʥʝ; 2, 11, 13, 15, 16, 22, 23, 

a10 [O]. 

C. macilenta Hoffm. ð ʥʘ ʜʨʝʚʝʩʠʥʝ ʜʫʙʘ; a7 [R1]. 

C. rangiferina (L.) F. H. Wigg. ð ʥʘ ʜʨʝʚʝʩʠʥʝ ʜʫʙʘ; a7 [R1]. 

#Clypeococcum hypocenomycis D. Hawksw. ð ʥʘ ʪʘʣʣʦʤʘʭ 

Hypocenomyce scalaris ʥʘ ʢʦʨʝ ʠ ʜʨʝʚʝʩʠʥʝ ʜʫʙʘ, ʩʦʩʥʳ, ʙʝʨʝʟʳ ʠ 

ʣʠʩʪʚʝʥʥʠʮʳ; 1, 9, 16, 17, 19, 28, a7 [O]. 

Coenogonium pineti (Ach.) L¿cking et Lumbsch ð ʥʘ ʢʦʨʝ 

ʙʝʨʝʟʳ, ʝʣʠ, ʦʩʠʥʳ, ʯʝʨʥʠʢʠ, ʥʘ ʜʨʝʚʝʩʠʥʝ ʝʣʠ, ʥʘ ʢʦʨʥʝʚʳʭ 

ʚʳʚʦʨʦʪʘʭ; 18, 19, 21, 23, 24 [R]. 

#*Corticifraga fuckelii  (Rehm) D. Hawksw. et R. Sant. ð ʥʘ 

ʪʘʣʣʦʤʝ Peltigera didactyla ʥʘ ʧʝʨʚʠʯʥʦʡ ʧʦʯʚʝ ʥʘ ʘʩʬʘʣʴʪʝ; a10 [R1]. 

Diarthonis spadicea (Leight.) Frisch et al. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʝʣʠ, 

ʦʩʠʥʳ; 21 [R1]. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ (2018), 

ʢʘʪʝʛʦʨʠʷ ʩʪʘʪʫʩʘ ʨʝʜʢʦʩʪʠ ð VU (3). ʀʥʜʠʢʘʪʦʨʥʳʡ ʚʠʜ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ ʥʘ ʉʝʚʝʨʦ-ɿʘʧʘʜʝ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ 

(ʂʦʥʝʯʥʘʷ ʠ ʜʨ., 2009). 
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Evernia prunastri  (L.) Ach. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʜʫʙʘ, ʠʚʳ, ʣʠʧʳ, 

ʯʝʨʝʤʫʭʠ; 1ï3, 6, 10, 17, 18, 20 [O]. 

Flavoplaca citrina (Hoffm.) Arup et al. ð ʥʘ ʙʝʪʦʥʝ; 26 [R1]. 

F. flavocitrina  (Nyl.) Arup et al. ð ʥʘ ʙʝʪʦʥʝ; 7, 26, a10 [R]. 

Fuscidea pusilla Tßnsberg ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʜʫʙʘ, ʦʩʠʥʳ, ʩʦʩʥʳ, 

ʥʘ ʜʨʝʚʝʩʠʥʝ ʝʣʠ; 11, 14, 15, 17ï19, 21ï25, 28 [F]. 

Graphis scripta (L.) Ach. ð ʥʘ ʢʦʨʝ ʠʚʳ, ʦʣʴʭʠ ʩʝʨʦʡ, ʨʷʙʠʥʳ, 

ʯʝʨʝʤʫʭʠ; 19, 20, 27, a9 [R]. 

#Heterocephalacria physciacearum (Diederich) Millanes et Wedin 

ð ʥʘ ʪʘʣʣʦʤʘʭ Physcia tenella ʥʘ ʢʦʨʝ ʠʚʳ ʠ ʯʝʨʝʤʫʭʠ; 20, 27 [R]. 

Hypocenomyce scalaris (Ach.) M. Choisy ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, 

ʜʫʙʘ, ʝʣʠ, ʠʚʳ, ʣʠʧʳ, ʣʠʩʪʚʝʥʥʠʮʳ, ʩʦʩʥʳ, ʥʘ ʜʨʝʚʝʩʠʥʝ ʜʫʙʘ; 1, 2, 5, 6, 

8ï12, 15ï19, 22ï24, 28, a2, a7 [C]. 

Hypogymnia farinacea Zopf ð ʥʘ ʢʦʨʝ ʩʦʩʥʳ; 28 [R1]. 

H. physodes (L.) Nyl. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʜʫʙʘ, ʝʣʠ, ʠʚʳ, ʢʣʝʥʘ, 

ʣʠʧʳ, ʣʠʩʪʚʝʥʥʠʮʳ, ʦʣʴʭʠ ʩʝʨʦʡ, ʦʩʠʥʳ, ʨʷʙʠʥʳ, ʩʦʩʥʳ; 1, 2, 5, 6, 8, 9, 

11ï13, 16ï25, 27, 28, a9 [C]. 

H. tubulosa (Schaer.) Hav. ð ʥʘ ʢʦʨʝ ʜʫʙʘ, ʩʦʩʥʳ, ʷʩʝʥʷ; 2, 5, 8, 

17, 22, 28 [O]. 

#Illosporiopsis christiansenii (B. L. Brady et D. Hawksw.) D. 

Hawksw. ð ʥʘ ʪʘʣʣʦʤʘʭ ʚʠʜʦʚ ʨʦʜʘ Physcia ʥʘ ʢʦʨʝ ʷʩʝʥʷ, ʣʠʧʳ ʠ 

ʜʫʙʘ; 2, 5, 6, 16 [R]. 

Imshaugia aleurites (Ach.) S. L. F. Meyer ð ʥʘ ʢʦʨʝ ʩʦʩʥʳ; 28 

[R1]. 

Lecania cyrtella (Ach.) Th. Fr. ð ʥʘ ʢʦʨʝ ʜʫʙʘ, ʠʚʳ, ʢʣʝʥʘ, 

ʦʩʠʥʳ, ʨʷʙʠʥʳ, ʯʝʨʝʤʫʭʠ, ̫ ʩʝʥʷ; 2ï4, 6, 9, 10, 13, 18ï20, 27 [O]. 

L. cyrtellina  (Nyl.) Sandst. ð ʥʘ ʢʦʨʝ ʠʚʳ, ʨʷʙʠʥʳ; 18, 27 [R]. 

L. naegelii (Hepp) Diederich et van den Boom ð ʥʘ ʢʦʨʝ ʚʷʟʘ, 

ʜʫʙʘ, ʠʚʳ, ʢʣʝʥʘ, ʦʩʠʥʳ, ʨʷʙʠʥʳ, ʷʩʝʥʷ; 1ï4, 8ï10, 12, 13, 18, 19, 21, 27 

[F]. 

L. olivacella (Nyl.) Zahlbr. ð ʥʘ ʞʝʣʝʟʥʳʭ ʧʝʨʠʣʘʭ ʤʦʩʪʘ ʯʝʨʝʟ 

ʨ. ʂʫʟʴʤʠʥʢʘ; a8 [R1]. 

*L . subfuscula (Nyl.) S. Ekman ð ʥʘ ʙʦʣʴʰʦʤ ʛʨʘʥʠʪʥʦʤ ʚʘʣʫʥʝ 

ʫ ʜʦʨʦʞʢʠ; a3 [R1]. 

Lecanora aitema (Ach.) Hepp ð ʥʘ ʢʦʨʝ ʜʫʙʘ, ʠʚʳ, ʩʦʩʥʳ, 

ʯʝʨʝʤʫʭʠ; 3, 9, 20, 28 [R]. 

L. albellula (Nyl.) Th. Fr. ð ʥʘ ʢʦʨʝ ʜʫʙʘ; 2 [R1]. 

L. allophana Nyl. ð ʥʘ ʢʦʨʝ ʦʩʠʥʳ; 4, 14, 20 [R]. 

L. argentata (Ach.) Malme ð ʥʘ ʢʦʨʝ ʜʫʙʘ, ʣʠʧʳ, ʷʩʝʥʷ; 2, 8, 9, 

13, 22, 25 [O]. 

L. carpinea (L.) Vain. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʚʷʟʘ, ʜʫʙʘ, ʠʚʳ, ʢʣʝʥʘ, 

ʣʠʧʳ, ʦʩʠʥʳ, ʨʷʙʠʥʳ, ʯʝʨʝʤʫʭʠ, ʷʩʝʥʷ; 1ï6, 8, 9, 11ï13, 16ï20, 25, 27 

[C]. 
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L. chlarotera Nyl. ð ʥʘ ʢʦʨʝ ʚʷʟʘ, ʜʫʙʘ, ʠʚʳ, ʢʣʝʥʘ, ʦʣʴʭʠ ʩʝʨʦʡ, 

ʦʩʠʥʳ, ʯʝʨʝʤʫʭʠ; 3, 6, 8, 12, 13, 16, 20, 22, 25, 27, a9 [O]. 

L. expallens Ach. ð ʥʘ ʢʦʨʝ ʜʫʙʘ, ʠʚʳ, ʢʣʝʥʘ, ʣʠʧʳ, ʷʩʝʥʷ; 1, 2, 

5, 6, 8, 10, 13, 16, 17, 22, 25 [O]. ʊʘʣʣʦʤʳ ʩʦʜʝʨʞʘʪ ʫʩʥʠʥʦʚʫʶ ʠ 

ʪʠʦʬʘʥʦʚʫʶ ʢʠʩʣʦʪʳ, ʟʝʦʨʠʥ, ʘʨʪʦʪʝʣʠʥ, ʘ ʪʘʢʞʝ expallens unknown. 

L. hypoptella (Nyl.) Grummann ð ʥʘ ʢʦʨʝ ʩʦʩʥʳ, ʥʘ ʜʨʝʚʝʩʠʥʝ 

ʝʣʠ; 23, 28 [R]. 

L. pulicaris  (Pers.) Ach. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʜʫʙʘ, ʠʚʳ, ʢʣʝʥʘ, 

ʣʠʩʪʚʝʥʥʠʮʳ, ʦʣʴʭʠ ʩʝʨʦʡ, ʨʷʙʠʥʳ, ʩʦʩʥʳ, ʥʘ ʜʨʝʚʝʩʠʥʝ ʝʣʠ; 1, 2, 11, 

12, 15ï19, 23, 27, 28, a9 [F]. 

L. saligna (Schrad.) Zahlbr. ð ʥʘ ʢʦʨʝ ʩʦʩʥʳ; 28 [R1]. 

L. symmicta (Ach.) Ach. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʚʷʟʘ, ʜʫʙʘ, ʠʚʳ, 

ʢʣʝʥʘ, ʣʠʧʳ, ʣʠʩʪʚʝʥʥʠʮʳ, ʦʣʴʭʠ ʩʝʨʦʡ, ʦʩʠʥʳ, ʨʷʙʠʥʳ, ʩʦʩʥʳ, 

ʯʝʨʝʤʫʭʠ, ʷʩʝʥʷ, ʥʘ ʜʨʝʚʝʩʠʥʝ ʜʫʙʘ; 1ï3, 5, 6, 8, 9, 11ï13, 15ï18, 20, 22, 

25, 27, 28, a7, a9 [C]. 

L. umbrina  (Ach.) A. Massal. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʜʫʙʘ, ʠʚʳ, 

ʢʣʝʥʘ, ʣʠʧʳ, ʦʩʠʥʳ, ʨʷʙʠʥʳ, ʯʝʨʝʤʫʭʠ, ʷʩʝʥʷ, ʥʘ ʛʨʘʥʠʪʝ ʠ ʞʝʣʝʟʝ; 1ï

5, 7, 9ï11, 13, 16, 18, 20, 22, 25, 27, a3, a8 [F]. 

L. varia  (Hoffm.) Ach. ð ʥʘ ʢʦʨʝ ʜʫʙʘ; 1, 9 [R]. 

Lecidea nylanderi (Anzi) Th. Fr. ð ʥʘ ʢʦʨʝ ʩʦʩʥʳ, ʥʘ ʜʨʝʚʝʩʠʥʝ 

ʜʫʙʘ; 28, a7 [R]. 

Lecidella elaeochroma (Ach.) M. Choisy ð ʥʘ ʢʦʨʝ ʜʫʙʘ, ʠʚʳ, 

ʣʠʧʳ, ʦʩʠʥʳ, ʷʩʝʥʷ; 1, 3, 4, 12ï14, 20, 21 [O]. 

L. euphorea (Flºrke) Hertel ð ʥʘ ʢʦʨʝ ʦʩʠʥʳ; 4 [R1]. 

L. flavosorediata (VŊzda) Hertel et Leuckert ð ʥʘ ʢʦʨʝ ʷʩʝʥʷ; 13 

[R1]. ʊʘʣʣʦʤ ʩʦʜʝʨʞʠʪ ʘʨʪʦʪʝʣʠʥ ʠ ʜʨʫʛʠʝ ʢʩʘʥʪʦʥʳ. 

L. stigmatea (Ach.) Hertel et Leuckert ð ʥʘ ʙʝʪʦʥʝ; 7, a10 [R]. 

Lepra albescens (Huds.) Hafellner var. albescens ð ʥʘ ʢʦʨʝ ʜʫʙʘ; 

6 [R1]. 

L. amara (Ach.) Hafellner ð ʥʘ ʢʦʨʝ ʜʫʙʘ, ʣʠʧʳ, ʷʩʝʥʷ; 5, 13, 16, 

22, 25 [R]. 

Lepraria elobata Tßnsberg ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʝʣʠ, ʦʩʠʥʳ, 

ʨʷʙʠʥʳ, ʯʝʨʝʤʫʭʠ; 12, 15, 18ï21, 23, 24 [O]. 

L. finkii  (B. de Lesd.) R. C. Harris ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʣʠʧʳ, 

ʦʩʠʥʳ, ʥʘ ʤʭʘʭ, ʥʘ ʙʝʪʦʥʝ; 2, 15, 20, 26 [R]. 

L. incana (L.) Ach. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʜʫʙʘ, ʝʣʠ, ʠʚʳ, ʢʣʝʥʘ, 

ʣʠʧʳ, ʣʠʩʪʚʝʥʥʠʮʳ, ʦʩʠʥʳ, ʯʝʨʝʤʫʭʠ, ʷʩʝʥʷ, ʥʘ ʜʨʝʚʝʩʠʥʝ ʙʝʨʝʟʳ; 1, 2, 

5, 6, 8ï13, 15ï25 [C]. 

L. jackii  Tßnsberg ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʥʘ ʜʨʝʚʝʩʠʥʝ ʝʣʠ; 19 [R1]. 

ʊʘʣʣʦʤ ʩʦʜʝʨʞʠʪ ʘʪʨʘʥʦʨʠʥ ʨʦʢʮʝʣʣʦʚʫʶ/ʘʥʛʘʨʜʠʘʥʦʚʫʶ ʠ 

ʜʞʘʢʠʝʚʫʶ/ʨʘʥʛʠʬʦʨʤʦʚʫʶ ʢʠʩʣʦʪʳ. 

Leptorhaphis atomaria (Ach.) Szatala ð ʥʘ ʢʦʨʝ ʦʩʠʥʳ; 4, 14, 

20, 24 [R]. 
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+L. epidermidis (Ach.) Th. Fr. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ; 9, 11, 12, 15, 18 

[R]. 

Melanelixia glabratula (Lamy) Sandler et Arup ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, 

ʜʫʙʘ, ʠʚʳ, ʢʣʝʥʘ, ʣʠʧʳ, ʦʣʴʭʠ ʩʝʨʦʡ, ʨʷʙʠʥʳ, ʯʝʨʝʤʫʭʠ, ʷʩʝʥʷ; 2, 6, 9, 

11ï13, 16ï18, 20, 25, 27, a9 [F]. 

M. subargentifera (Nyl.) O. Blanco et al. ð ʥʘ ʢʦʨʝ ʠʚʳ; 10, 27 

[R]. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ (2018), ʢʘʪʝʛʦʨʠʷ 

ʩʪʘʪʫʩʘ ʨʝʜʢʦʩʪʠ ð EN (2). ʀʥʜʠʢʘʪʦʨʥʳʡ ʚʠʜ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ 

ʣʝʩʦʚ ʥʘ ʉʝʚʝʨʦ-ɿʘʧʘʜʝ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ (ʂʦʥʝʯʥʘʷ ʠ ʜʨ., 2009). 

M. subaurifera (Nyl.) O. Blanco et al. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʚʷʟʘ, 

ʜʫʙʘ, ʝʣʠ, ʠʚʳ, ʢʣʝʥʘ, ʦʣʴʭʠ ʩʝʨʦʡ, ʩʦʩʥʳ, ʯʝʨʝʤʫʭʠ, ʷʩʝʥʷ, ʥʘ ʛʨʘʥʠʪʝ; 

2, 3, 5, 6, 9, 11, 12, 15, 18, 20, 22, 28, a3, a9 [F]. 

Melanohalea exasperata (De Not.) O. Blanco et al. ð ʥʘ ʢʦʨʝ 

ʜʫʙʘ ʠ ʢʣʝʥʘ; 2, 22 [R]. 

M. exasperatula (Nyl.) O. Blanco et al. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʜʫʙʘ, 

ʝʣʠ, ʠʚʳ, ʢʣʝʥʘ, ʣʠʧʳ, ʣʠʩʪʚʝʥʥʠʮʳ, ʦʩʠʥʳ, ʨʷʙʠʥʳ, ʩʦʩʥʳ, ʯʝʨʝʤʫʭʠ, 

ʷʩʝʥʷ, ʥʘ ʛʨʘʥʠʪʝ; 1ï6, 8, 9, 13, 16ï18, 20, 23, 25, 27, 28, a12 [F]. 

M. olivacea (L.) O. Blanco et al. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʜʫʙʘ, ʢʣʝʥʘ, 

ʣʠʧʳ; 2, 17, 18, 25 [R]. 

Micarea melaena (Nyl.) Hedl. ð ʥʘ ʜʨʝʚʝʩʠʥʝ ʜʫʙʘ; a7 [R1]. 

Micarea microareolata Launis et al. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ; 21 [R1]. 

M. prasina Fr. s. str. ð ʥʘ ʢʦʨʝ ʝʣʠ, ʥʘ ʜʨʝʚʝʩʠʥʥʝ ʜʫʙʦʚʦʛʦ ʧʥʷ; 

24, a7 [R]. 

+Mycocalicium subtile (Pers.) Szatala ð ʥʘ ʜʨʝʚʝʩʠʥʝ ʠʚʳ; 10 

[R1]. 

Myriolecis crenulata (Hook.) śliwa et al. ð ʥʘ ʙʝʪʦʥʝ; 7, a10 [R]. 

M. dispersa (Pers.) śliwa et al. ð ʥʘ ʙʝʪʦʥʝ; 7, 26, a10 [R]. 

M. hagenii (Ach.) śliwa et al. ð ʥʘ ʢʦʨʝ ʠʚʳ, ʢʣʝʥʘ, ʣʠʧʳ, 

ʦʩʠʥʳ, ʯʝʨʝʤʫʭʠ; 2, 4, 13, 20, 27 [R]. 

M. semipallida (H. Magn.) śliwa et al. ð ʥʘ ʙʝʪʦʥʝ; 7, 26, a10 [R]. 

Naetrocymbe punctiformis (Pers.) R. C. Harris ð ʥʘ ʢʦʨʝ ʜʫʙʘ, 

ʢʣʝʥʘ; 2, 8 [R]. 

+Naevia punctiformis (Ach.) A. Massal. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʜʫʙʘ; 

5, 18 [R]. 

Pachyphiale fagicola (Hepp) Zwackh ð ʥʘ ʢʦʨʝ ʠʚʳ; 10, 27 [R]. 

Parmelia sulcata Taylor ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʜʫʙʘ, ʝʣʠ, ʠʚʳ, ʢʣʝʥʘ, 

ʣʠʧʳ, ʣʠʩʪʚʝʥʥʠʮʳ, ʦʣʴʭʠ ʩʝʨʦʡ, ʦʩʠʥʳ, ʨʷʙʠʥʳ, ʩʦʩʥʳ, ʯʝʨʝʤʫʭʠ, 

ʷʩʝʥʷ; 1ï6, 8ï13, 16ï18, 20, 22, 24, 25, 27, 28, a9 [C]. 

Parmeliopsis ambigua (Wulfen) Nyl. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʜʫʙʘ, 

ʠʚʳ, ʩʦʩʥʳ, ʥʘ ʜʨʝʚʝʩʠʥʝ ʜʫʙʘ; 1, 2, 5, 6, 9, 11, 17, 19, 22, 23, 27, 28, a7 

[F]. 

Peltigera canina (L.) Willd. ð ʥʘ ʢʦʨʝ ʦʩʠʥʳ, ʯʝʨʝʤʫʭʠ, ʥʘ ʤʭʘʭ, 

ʥʘ ʩʪʘʨʦʤ ʘʩʬʘʣʴʪʝ; 20, a8, a10 [R]. 
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P. didactyla (With.) J. R. Laundon ð ʥʘ ʧʝʨʚʠʯʥʦʡ ʧʦʯʚʝ; a10 

[R1]. 

P. extenuata (Nyl. ex Vain.) Lojka ð ʥʘ ʤʭʘʭ, ʥʘ ʩʪʘʨʦʤ 

ʘʩʬʘʣʴʪʝ; a6, a10 [R]. 

P. neopolydactyla (Gyeln.) Gyeln. ð ʥʘ ʤʭʘʭ; 27 [R1]. 

P. polydactylon (Neck.) Hoffm. ð ʥʘ ʜʨʝʚʝʩʠʥʝ ʝʣʠ, ʥʘ ʩʪʘʨʦʤ 

ʘʩʬʘʣʴʪʝ; 19, a10 [R]. 

P. praetextata (Flºrke ex Sommerf.) Zopf ð ʥʘ ʢʦʨʝ ʣʠʧʳ, 

ʯʝʨʝʤʫʭʠ, ʥʘ ʤʭʘʭ, ʥʘ ʩʪʘʨʦʤ ʘʩʬʘʣʴʪʝ; 6, 17, 20, a10 [R]. 

P. rufescens (Weiss) Humb. ð ʥʘ ʤʭʘʭ, ʥʘ ʩʪʘʨʦʤ ʘʩʬʘʣʴʪʝ; a6, 

a8, a10 [R]. 

+Peridiothelia fuliguncta (Norman) D. Hawksw. ð ʥʘ ʢʦʨʝ ʠʚʳ, 

ʣʠʧʳ, ʦʩʠʥʳ; 2, 4, 10, 20 [R]. 

Pertusaria coccodes (Ach.) Nyl. ð ʥʘ ʢʦʨʝ ʣʠʧʳ; 16 [R1]. ɿʘʥʝʩʝʥ 

ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ (2018), ʢʘʪʝʛʦʨʠʷ ʩʪʘʪʫʩʘ ʨʝʜʢʦʩʪʠ 

ð EN (2). ʀʥʜʠʢʘʪʦʨʥʳʡ ʚʠʜ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ ʥʘ ʉʝʚʝʨʦ-

ɿʘʧʘʜʝ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ (ʂʦʥʝʯʥʘʷ ʠ ʜʨ., 2009). 

Phaeophyscia nigricans (Flºrke) Moberg ð ʥʘ ʢʦʨʝ ʣʠʧʳ, 

ʯʝʨʝʤʫʭʠ, ʷʩʝʥʷ, ʥʘ ʙʝʪʦʥʝ ʠ ʛʨʘʥʠʪʝ; 7, 9, 16, 20, 26, a3 [R]. 

P. orbicularis (Neck.) Moberg ð ʥʘ ʢʦʨʝ ʚʷʟʘ, ʠʚʳ, ʷʩʝʥʷ, ʥʘ 

ʤʭʘʭ, ʥʘ ʙʝʪʦʥʝ ʠ ʛʨʘʥʠʪʝ; 2, 7, 9, 10, 12, 26, 27, a3, a8, a10 [O]. 

P. sciastra (Ach.) Moberg ð ʥʘ ʙʝʪʦʥʝ; 7 [R1]. 

Phlyctis argena (Spreng.) Flot. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʜʫʙʘ, ʠʚʳ, 

ʢʣʝʥʘ, ʣʠʧʳ, ʦʣʴʭʠ ʩʝʨʦʡ, ʦʩʠʥʳ, ʨʷʙʠʥʳ, ʯʝʨʝʤʫʭʠ, ʷʩʝʥʷ, ʥʘ ʤʭʘʭ, ʥʘ 

ʛʨʘʥʠʪʝ; 1ï3, 5ï7, 9, 10, 12ï18, 20ï22, 24, 25, 27, a8, a9 [C]. 

Physcia adscendens H. Olivier ð ʥʘ ʢʦʨʝ ʜʫʙʘ, ʠʚʳ, ʣʠʧʳ, 

ʦʩʠʥʳ, ʨʷʙʠʥʳ, ʯʝʨʝʤʫʭʠ, ʷʩʝʥʷ, ʥʘ ʛʨʘʥʠʪʝ; 1ï6, 9, 13, 16, 20, 25, 27, 

a3 [F]. 

P. aipolia (Ehrh. ex Humb.) F¿rnr. ð ʥʘ ʢʦʨʝ ʜʫʙʘ, ʠʚʳ, ʢʣʝʥʘ, 

ʣʠʧʳ, ʦʩʠʥʳ, ʩʦʩʥʳ, ʷʩʝʥʷ; 1, 2, 4ï6, 8, 9, 13, 16, 20, 25, 27, 28 [F]. 

P. alnophila (Vain.) Loht. et al. ð ʥʘ ʢʦʨʝ ʜʫʙʘ, ʠʚʳ, ʣʠʧʳ, 

ʯʝʨʝʤʫʭʠ, ʷʩʝʥʷ; 1, 3, 13, 16, 20, 25 [O]. 

P. caesia (Hoffm.) F¿rnr. ð ʥʘ ʙʝʪʦʥʝ; 7 [R1]. 

P. dubia (Hoffm.) Lettau ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʜʫʙʘ, ʩʦʩʥʳ, ʥʘ 

ʛʨʘʥʠʪʝ ʠ ʞʝʣʝʟʝ; 2, 9, 28, a8, a12 [R]. 

P. stellaris (L.) Nyl. ð ʥʘ ʢʦʨʝ ʜʫʙʘ, ʠʚʳ, ʦʩʠʥʳ, ʷʩʝʥʷ; 1ï5, 8, 9, 

13, 22, 25, 27 [O]. 

P. tenella (Scop.) DC. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʜʫʙʘ, ʝʣʠ, ʠʚʳ, ʢʣʝʥʘ, 

ʣʠʧʳ, ʣʠʩʪʚʝʥʥʠʮʳ, ʦʩʠʥʳ, ʨʷʙʠʥʳ, ʩʦʩʥʳ, ʯʝʨʝʤʫʭʠ, ʷʩʝʥʷ, ʥʘ ʙʝʪʦʥʝ, 

ʞʝʣʝʟʝ ʠ ʛʨʘʥʠʪʝ; 1ï9, 13, 16ï20, 23, 25, 27, 28, a3, a8, a12 [C]. 

Physconia detersa (Nyl.) Poelt ð ʥʘ ʢʦʨʝ ʜʫʙʘ, ʠʚʳ, ʢʣʝʥʘ, ʣʠʧʳ, 

ʷʩʝʥʷ; 2, 9, 10, 13, 16, 17, 27 [O]. 

P. distorta (With.) J. R. Laundon ð ʥʘ ʢʦʨʝ ʣʠʧʳ; 16 [R1]. 
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P. enteroxantha (Nyl.) Poelt ð ʥʘ ʢʦʨʝ ʜʫʙʘ, ʠʚʳ, ʢʣʝʥʘ, ʣʠʧʳ, 

ʨʷʙʠʥʳ, ʯʝʨʝʤʫʭʠ, ̫ ʩʝʥʷ; 2, 6, 9, 10, 13, 16, 17, 20, 27 [O]. 

Placynthiella dasaea (Stirt.) Tßnsberg ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʥʘ 

ʜʨʝʚʝʩʠʥʝ ʜʫʙʘ ʠ ʝʣʠ; 11, 16, 19, 22, 23, a7 [R]. 

P. icmalea (Ach.) Coppins et P. James ð ʥʘ ʢʦʨʝ ʝʣʠ, ʥʘ 

ʜʨʝʚʝʩʠʥʝ ʜʫʙʘ ʠ ʝʣʠ, ʥʘ ʢʦʨʥʝʚʳʭ ʚʳʚʦʨʦʪʘʭ; 2, 16, 19, 23 [R]. 

Polycauliona candelaria (L.) Frºd®n et al. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, 

ʜʫʙʘ, ʥʘ ʙʝʪʦʥʝ; 9, 25, 26 [R]. 

P. polycarpa (Hoffm.) Frºd®n et al. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʚʷʟʘ, ʜʫʙʘ, 

ʠʚʳ, ʢʣʝʥʘ, ʣʠʧʳ, ʣʠʩʪʚʝʥʥʠʮʳ, ʦʩʠʥʳ, ʩʦʩʥʳ, ʷʩʝʥʷ, ʥʘ ʙʝʪʦʥʝ ʠ 

ʛʨʘʥʠʪʝ; 1ï9, 11ï13, 16ï18, 22, 25, 28, a12 [C]. 

Pseudevernia furfuracea (L.) Zopf ð ʥʘ ʢʦʨʝ ʨʷʙʠʥʳ; 16 [R1]. 

Pseudosagedia aenea (Wallr.) Hafellner et Kalb. ð ʥʘ ʛʣʘʜʢʦʡ 

ʢʦʨʝ ʨʷʙʠʥʳ; 23 [R1]. 

Pseudoschismatomma rufescens (Pers.) Ertz et Tehler ð ʥʘ ʢʦʨʝ 

ʠʚʳ, ʢʣʝʥʘ, ʦʩʠʥʳ, ʨʷʙʠʥʳ, ʯʝʨʝʤʫʭʠ, ʷʩʝʥʷ; 2, 4, 10, 13, 14, 18, 20 [O]. 

Psilolechia clavulifera (Nyl.) Coppins ð ʥʘ ʢʦʨʥʝʚʳʭ ʚʳʚʦʨʦʪʘʭ 

ʙʝʨʝʟʳ; 23 [R1]. 

Psoroglaena dictyospora (Orange) H. Harada ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ; 

19 [R1]. 

Pycnora praestabilis (Nyl.) Hafellner ð ʥʘ ʢʦʨʝ ʩʦʩʥʳ; 28 [R1]. 

P. sorophora (Vain.) Hafellner ð ʥʘ ʢʦʨʝ ʣʠʧʳ ʠ ʩʦʩʥʳ; 17, 28 

[R]. 

Ramalina baltica Lettau ð ʥʘ ʢʦʨʝ ʢʣʝʥʘ ʠ ʣʠʧʳ; 25, a11 [R]. 

ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ (2018), ʢʘʪʝʛʦʨʠʷ ʩʪʘʪʫʩʘ 

ʨʝʜʢʦʩʪʠ ð EN (2). ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʚʠʜ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ 

ʣʝʩʦʚ ʥʘ ʉʝʚʝʨʦ-ɿʘʧʘʜʝ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ (ʂʦʥʝʯʥʘʷ ʠ ʜʨ., 2009). 

R. farinacea (L.) Ach. ð ʥʘ ʢʦʨʝ ʜʫʙʘ, ʠʚʳ, ʢʣʝʥʘ, ʣʠʧʳ, 

ʯʝʨʝʤʫʭʠ, ʷʩʝʥʷ; 1ï3, 5, 6, 9, 10, 13, 16, 17, 20, 22, 25, 27, a11 [F]. 

R. pollinaria  (Westr.) Ach. ð ʥʘ ʢʦʨʝ ʢʣʝʥʘ, ʣʠʧʳ, ʷʩʝʥʷ; 2, 13, 

25, a11 [R]. 

Rinodina exigua (Ach.) Gray ð ʥʘ ʢʦʨʝ ʣʠʧʳ; 2 [R1]. 

R. pyrina (Ach.) Arnold ð ʥʘ ʢʦʨʝ ʜʫʙʘ, ʣʠʧʳ, ʷʩʝʥʷ; 1, 2, 9, 13, 

25 [R]. 

R. septentrionalis Malme ð ʥʘ ʢʦʨʝ ʠʚʳ; 3, 27 [R]. 

Ropalospora viridis (Tßnsberg) Tßnsberg ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʜʫʙʘ, 

ʠʚʳ, ʣʠʧʳ, ʦʣʴʭʠ ʩʝʨʦʡ, ʦʩʠʥʳ, ʨʷʙʠʥʳ, ʯʝʨʝʤʫʭʠ; 12, 13, 16, 20, 27, a9 

[R]. 

Sarcogyne regularis Kºrb. ð ʥʘ ʙʝʪʦʥʝ; 7, a10 [R]. 

+Sarea difformis (Fr.) Fr. ð ʥʘ ʩʤʦʣʝ ʝʣʠ, ʩʦʩʥʳ ʠ ʣʠʩʪʚʝʥʥʠʮʳ; 

16, 18, 28 [R]. 

+S. resinae (Fr.) Kuntze ð ʥʘ ʩʤʦʣʝ ʝʣʠ; 23, 24 [R]. 
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Scoliciosporum chlorococcum (Graewe ex Stenh.) VŊzda ð ʥʘ 

ʢʦʨʝ ʜʫʙʘ, ʣʠʧʳ, ʨʷʙʠʥʳ, ʷʩʝʥʷ; 1, 2, 13, 18, 25 [R]. 

S. sarothamni (Vain.) VŊzda ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʚʷʟʘ, ʜʫʙʘ, ʝʣʠ, 

ʠʚʳ, ʢʣʝʥʘ, ʣʠʧʳ, ʣʠʩʪʚʝʥʥʠʮʳ, ʦʣʴʭʠ ʩʝʨʦʡ, ʨʷʙʠʥʳ, ʩʦʩʥʳ, 

ʯʝʨʝʤʫʭʠ, ʷʩʝʥʷ; 1ï3, 5, 6, 8, 9, 11ï13, 15, 17, 18, 20, 22, 25, 27, 28, a9 

[C]. 

S. umbrinum  (Ach.) Arnold ð ʥʘ ʞʝʣʝʟʝ; a8 [R1]. 

Scytinium teretiusculum (Wallr.) Ot§lora et al. ð ʥʘ ʢʦʨʝ ʷʩʝʥʷ; 2 

[R1]. ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ (2018), ʢʘʪʝʛʦʨʠʷ 

ʩʪʘʪʫʩʘ ʨʝʜʢʦʩʪʠ ð CR (1). ʀʥʜʠʢʘʪʦʨʥʳʡ ʚʠʜ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ 

ʣʝʩʦʚ ʥʘ ʉʝʚʝʨʦ-ɿʘʧʘʜʝ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ (ʂʦʥʝʯʥʘʷ ʠ ʜʨ., 2009). 

+Stenocybe pullatula  (Ach.) Stein ð ʥʘ ʢʦʨʝ ʦʣʴʭʠ ʩʝʨʦʡ; a9 

[R1]. 

Strangospora moriformis  (Ach.) Stein ð ʥʘ ʢʦʨʝ ʜʫʙʘ; 22 [R1]. 

Toniniopsis separabilis (Nyl.) Gerasimova et A. Beck ð ʥʘ ʢʦʨʝ 

ʠʚʳ, ʢʣʝʥʘ, ʣʠʧʳ, ʦʩʠʥʳ, ʯʝʨʝʤʫʭʠ, ʷʩʝʥʷ, ʥʘ ʤʭʘʭ; 2, 9, 10, 12ï14, 17, 

20, 21, 25, 27 [O]. 

Trapeliopsis flexuosa (Fr.) Coppins et P. James ð ʥʘ ʢʦʨʝ ʜʫʙʘ ʠ 

ʩʦʩʥʳ, ʥʘ ʜʨʝʚʝʩʠʥʝ ʜʫʙʘ ʠ ʥʘ ʦʙʨʘʙʦʪʘʥʥʦʡ ʜʨʝʚʝʩʠʥʝ; 5, 28, a7, a10 

[R]. 

#Tremella lichenicola Diederich ð ʥʘ ʪʘʣʣʦʤʝ Violella fucata ʥʘ 

ʢʦʨʝ ʙʝʨʝʟʳ; 23 [R1]. 

Tuckermannopsis chlorophylla (Willd. ex Humb.) Hale ð ʥʘ ʢʦʨʝ 

ʜʫʙʘ; 6, 9 [R]. 

Violella fucata (Stirt.) T. Sprib. ð ʥʘ ʢʦʨʝ ʙʝʨʝʟʳ, ʜʫʙʘ, ʠʚʳ, 

ʦʩʠʥʳ, ʩʦʩʥʳ, ʯʝʨʝʤʫʭʠ, ʥʘ ʜʨʝʚʝʩʠʥʝ ʝʣʠ; 1, 9, 11, 13, 17ï23, 27, 28 

[F]. 

Vulpicida  pinastri  (Scop.) J.-E. Mattsson et M. J. Lai ð ʥʘ ʢʦʨʝ 

ʙʝʨʝʟʳ, ʜʫʙʘ, ʩʦʩʥʳ; 9, 11, 22, 28 [R]. 

Xanthoria parietina  (L.) Th. Fr. ð ʥʘ ʢʦʨʝ ʜʫʙʘ, ʠʚʳ, ʢʣʝʥʘ, 

ʣʠʧʳ, ʣʠʩʪʚʝʥʥʠʮʳ, ʦʩʠʥʳ, ʨʷʙʠʥʳ, ʯʝʨʝʤʫʭʠ, ʷʩʝʥʷ, ʥʘ ʜʨʝʚʝʩʠʥʝ 

ʜʫʙʘ, ʥʘ ʙʝʪʦʥʝ ʠ ʛʨʘʥʠʪʝ; 1ï9, 13, 14, 16, 17, 20, 22, 25ï27, a3 [C]. 

 

ʆʙʩʫʞʜʝʥʠʝ. ɺʳʷʚʣʝʥʥʘʷ ʯʘʩʪʴ ʣʠʭʝʥʦʙʠʦʪʳ ɹʘʙʦʣʦʚʩʢʦʛʦ 

ʧʘʨʢʘ ʚʢʣʶʯʘʝʪ 185 ʚʠʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 171 ʚʠʜ ʣʠʰʘʡʥʠʢʦʚ, ʚʦʩʝʤʴ 

ʚʠʜʦʚ ʥʝʣʠʭʝʥʠʟʠʨʦʚʘʥʥʳʭ ʩʘʧʨʦʪʨʦʬʥʳʭ ʛʨʠʙʦʚ ʠ ʰʝʩʪʴ ʚʠʜʦʚ 

ʣʠʭʝʥʦʬʠʣʴʥʳʭ ʛʨʠʙʦʚ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚʠʜʦʚ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʧʘʨʢʝ ʨʝʜʢʦ 

[R] (133 ʚʠʜʘ, 71.9% ʣʠʭʝʥʦʙʠʦʪʳ), ʠʟ ʥʠʭ 60 ʚʠʜʦʚ (32.4%) ʦʪʤʝʯʝʥʦ 

ʝʜʠʥʠʯʥʦ [R1]. ʂ ʵʧʠʟʦʜʠʯʝʩʢʠ ʚʩʪʨʝʯʘʶʱʠʤʩʷ [O] ʦʪʥʦʩʠʪʩʷ 22 ʚʠʜʘ 

(11.9%), ʢ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʩʷ [F] ð 18 ʚʠʜʦʚ (9.7%), ʢ ʦʙʳʯʥʳʤ [C] 

ð 12 ʚʠʜʦʚ (6.5%): Cladonia chlorophaea, Hypocenomyce scalaris, 

Hypogymnia physodes, Lecanora carpinea, L. symmicta, Lepraria incana, 
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Parmelia sulcata, Phlyctis argena, Physcia tenella, Polycauliona polycarpa, 

Scoliciosporum sarothamni, Xanthoria parietina. ɺʠʜʳ ʩ ʧʦʚʩʝʤʝʩʪʥʦʡ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴʶ [VC] ʥʝ ʦʙʥʘʨʫʞʝʥʳ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʣʠʰʘʡʥʠʢʦʚ ʧʘʨʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʵʧʠʬʠʪʘʤ ð 142 

ʚʠʜʘ (76.8% ʣʠʭʝʥʦʙʠʦʪʳ). ʅʘʠʙʦʣʝʝ ʛʦʩʪʝʧʨʠʠʤʥʳʤʠ ʬʦʨʦʬʠʪʘʤʠ 

ʦʢʘʟʘʣʠʩʴ ʜʫʙ (72 ʚʠʜʘ, 38.9%), ʠʚʘ (62 ʚʠʜʘ, 33.5%), ʣʠʧʘ (55 ʚʠʜʦʚ, 

29.7%), ʷʩʝʥʴ (50 ʚʠʜʦʚ, 27.0%), ʦʩʠʥʘ (49 ʚʠʜʦʚ, 26.5%) ʠ ʙʝʨʝʟʘ (45 

ʚʠʜʦʚ, 24.3%). ʉʨʝʜʥʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʣʠʰʘʡʥʠʢʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʢʣʝʥ (38 ʚʠʜʦʚ, 20.5%), ʯʝʨʝʤʫʭʘ (34 ʚʠʜʘ, 18.4%), ʨʷʙʠʥʘ (30 ʚʠʜʦʚ, 

16.2%), ʩʦʩʥʘ (28 ʚʠʜʦʚ, 15.1%), ʝʣʴ (23 ʚʠʜʘ, 12.4%) ʠ ʩʝʨʘʷ ʦʣʴʭʘ (17 

ʚʠʜʦʚ, 9.2%). ʂʨʦʤʝ ʪʦʛʦ, 12 ʚʠʜʦʚ (6.5% ʣʠʭʝʥʦʙʠʦʪʳ) ʦʪʤʝʯʝʥʦ ʥʘ 

ʢʦʨʝ ʣʠʩʪʚʝʥʥʠʮʳ, 10 ʚʠʜʦʚ (5.4%) ð ʥʘ ʢʦʨʝ ʚʷʟʘ ʠ ʦʜʠʥ ʚʠʜ ï ʥʘ 

ʚʝʪʦʯʢʘʭ ʯʝʨʥʠʢʠ. ʉʣʝʜʫʶʱʝʡ ʧʦʩʣʝ ʵʧʠʬʠʪʦʚ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ 

ʣʠʰʘʡʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʦ-ʩʫʙʩʪʨʘʪʥʘʷ ʛʨʫʧʧʘ ʵʧʠʣʠʪʦʚ: ʥʘ 

ʢʘʤʝʥʠʩʪʳʭ ʩʫʙʩʪʨʘʪʘʭ ʦʪʤʝʯʝʥʦ 37 ʚʠʜʦʚ (20.0% ʣʠʭʝʥʦʙʠʦʪʳ). ʀʟ 

ʥʠʭ 22 ʚʠʜʘ ʦʙʥʘʨʫʞʝʥʦ ʥʘ ʙʝʪʦʥʝ (11.9%), 18 ʚʠʜʦʚ ð ʥʘ ʛʨʘʥʠʪʝ 

(9.7%) ʠ 5 ʚʠʜʦʚ (2.7%) ʥʘ ʩʪʘʨʦʤ ʘʩʬʘʣʴʪʝ. ʅʘ ʜʨʝʚʝʩʠʥʝ ʦʙʥʘʨʫʞʝʥʦ 

ʣʠʰʴ 32 ʚʠʜʘ (17.3% ʣʠʭʝʥʦʙʠʦʪʳ): ʚ ʧʘʨʢʘʭ ʵʧʠʢʩʠʣʴʥʘʷ ʛʨʫʧʧʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʘʙʦ ʠʟ-ʟʘ ʨʝʛʫʣʷʨʥʦʡ ʫʙʦʨʢʠ ʜʨʝʚʝʩʥʳʭ ʦʩʪʘʪʢʦʚ. 

ʕʧʠʙʨʠʦʬʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 11 ʚʠʜʘʤʠ (5.9% ʣʠʭʝʥʦʙʠʦʪʳ), 5 ʚʠʜʦʚ 

ʦʪʤʝʯʝʥʦ ʥʘ ʞʝʣʝʟʝ, 3 ð ʥʘ ʩʤʦʣʝ ʭʚʦʡʥʳʭ ʜʝʨʝʚʴʝʚ, 6 ð ʥʘ ʪʘʣʣʦʤʘʭ 

ʣʠʰʘʡʥʠʢʦʚ, ʧʦ ʦʜʥʦʤʫ ʚʠʜʫ ʦʙʥʘʨʫʞʝʥʦ ʥʘ ʧʣʦʜʦʚʦʤ ʪʝʣʝ ʪʨʫʪʦʚʦʛʦ 

ʛʨʠʙʘ ʠ ʢʦʣʦʥʠʷʭ ʵʧʠʬʠʪʥʳʭ ʚʦʜʦʨʦʩʣʝʡ. ʅʘʧʦʯʚʝʥʥʳʝ ʣʠʰʘʡʥʠʢʠ ʚ 

ʧʘʨʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʘʡʥʝ ʩʣʘʙʦ: ʥʘ ʧʝʨʚʠʯʥʦʡ ʧʦʯʚʝ ʧʦʚʝʨʭ 

ʢʘʤʝʥʠʩʪʦʛʦ ʩʫʙʩʪʨʘʪʘ ʦʙʥʘʨʫʞʝʥ ʣʠʰʴ ʦʜʠʥ ʚʠʜ, ʠ ʝʱʝ 6 ʦʪʤʝʯʝʥʳ ʥʘ 

ʢʦʨʥʝʚʳʭ ʚʳʚʦʨʦʪʘʭ. 

ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ʥʘ ʧʨʦʙʥʫʶ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 32.1 (mxə = 

2.1), ʯʪʦ ʥʝ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʥʦ ʚʧʦʣʥʝ ʪʠʧʠʯʥʦ ʜʣʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʯʝʨʪʝ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ (59) ʦʪʤʝʯʝʥʦ ʥʘ ʩʪʘʨʦʡ ʣʠʧʦʚʦʡ ʘʣʣʝʝ 

(ʇʇ 2), ʥʘʠʤʝʥʴʰʝʝ (12 ʚʠʜʦʚ) ð ʚ ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʤʝʩʪʦʦʙʠʪʘʥʠʠ ʩ 

ʙʝʪʦʥʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ (ʇʇ 26). 

ɺʧʝʨʚʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 

ʯʝʪʳʨʝ ʚʠʜʘ ʣʠʰʘʡʥʠʢʦʚ ï Absconditella celata, Alyxoria culmigena, 

Arthopyrenia atomariella ʠ Lecania subfuscula ʠ ʦʜʠʥ ʣʠʭʝʥʦʬʠʣʴʥʳʡ 

ʛʨʠʙ ï Corticifraga fuckelii. ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʠʜʳ ʠʟʚʝʩʪʥʳ ʩ 

ʪʝʨʨʠʪʦʨʠʠ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʙʦʣʴʰʠʤ 

ʯʠʩʣʦʤ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ. ʊʘʢ Corticifraga fuckelii ʠ Alyxoria culmigena 

ʠʟʚʝʩʪʥʳ ʠʟ ʚʦʩʴʤʠ ʠ ʧʷʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʠʩʪʦʨʠʯʝʩʢʠʭ (ʧʝʨʚʘʷ 

ʧʦʣʦʚʠʥʘ ʍʍ ʚʝʢʘ) ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (Himelbrant et al., 

2016, 2018; Rodionova et al., 2024), Absconditella celata ʠ Arthopyrenia 

atomariella ʠʟ ʪʨʝʭ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ ʢʘʞʜʘʷ (ɸʣʝʢʩʝʝʚʘ, 

ɻʠʤʝʣʴʙʨʘʥʪ, 2007; ɽʨʘʩʪʦʚʘ ʠ ʜʨ., 2009; Stepanchikova et al., 2022), ʘ 
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Lecania subfuscula ʠʟ ʦʜʥʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ (1943 ʛ.) 

ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩʝʣʢʘ ɺʦʟʥʝʩʝʥʴʝ (Kuznetsova et al., 2007). 

 

 
ʈʠʩ. 2. ʆʭʨʘʥʷʝʤʳʝ ʣʠʰʘʡʥʠʢʠ ɹʘʙʦʣʦʚʩʢʦʛʦ ʧʘʨʢʘ:  

A ð Arthonia helvola, B ð Bacidia rubella, C ð Calicium viride,  

D ð Chaenotheca brachypoda, E ð Chaenotheca stemonea, F ð Chaenotheca 

hispidula, G ð Diarthonis spadicea, H ð Melanelixia subaurifera,  

I ð Ramalina baltica.  

ʌʦʪʦ ʀ.ʉ. ʉʪʝʧʘʥʯʠʢʦʚʦʡ 
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ɺ ʧʘʨʢʝ ʦʙʥʘʨʫʞʝʥʳ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ 13 ʚʠʜʦʚ, ʟʘʥʝʩʝʥʥʳʭ ʚ 

ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ (2018): Arthonia helvola, Bacidia 

rubella, Calicium viride, Candelaria pacifica, Chaenotheca brachypoda, C. 

chlorella, C. hispidula, C. stemonea, Diarthonis spadicea, Melanelixia 

subargentifera, Pertusaria coccodes, Ramalina baltica, Scytinium 

teretiusculum (ʈʠʩ. 2). ʀʟ ʥʠʭ 11 ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ ʢ ʠʥʜʠʢʘʪʦʨʥʳʤ ʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʚʠʜʘʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ ʥʘ ʉʝʚʝʨʦ-

ɿʘʧʘʜʝ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ (ʂʦʥʝʯʥʘʷ ʠ ʜʨ., 2009): 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ð Chaenotheca chlorella ʠ Ramalina baltica, 

ʠʥʜʠʢʘʪʦʨʥʳʝ ð Arthonia helvola, Bacidia rubella, Chaenotheca 

brachypoda, C. hispidula, C. stemonea, Diarthonis spadicea, Melanelixia 

subargentifera, Pertusaria coccodes, Scytinium teretiusculum. 

ɹʘʙʦʣʦʚʩʢʠʡ ʧʘʨʢ ð ʪʝʨʨʠʪʦʨʠʷ, ʚʘʞʥʘʷ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʛʦʨʦʜʩʢʦʡ ʣʠʭʝʥʦʙʠʦʪʳ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ɼʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʦʡ ʝʛʦ ʧʣʦʱʘʜʠ ʭʘʨʘʢʪʝʨʥʳ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ ʚʠʜʦʚʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ, ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ ʠ ʚʠʜʦʚ, 

ʤʘʨʢʠʨʫʶʱʠʭ ʩʪʘʨʦʚʦʟʨʘʩʪʥʳʝ ʫʯʘʩʪʢʠ ʣʝʩʦʚ ʠ ʧʘʨʢʦʚ, ʯʪʦ ʚ ʮʝʣʦʤ 

ʛʦʚʦʨʠʪ ʦ ʚʳʩʦʢʦʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʟʥʘʯʠʤʦʩʪʠ. ʆʩʦʙʦ ʠʥʪʝʨʝʩʥʳʤʠ 

ʠ ʮʝʥʥʳʤʠ ʚ ʣʠʭʝʥʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʷʚʣʷʶʪʩʷ ʘʣʣʝʠ ʩʪʘʨʳʭ 

ʣʠʩʪʚʝʥʥʳʭ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ) ʜʝʨʝʚʴʝʚ ʚ 

ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʧʘʨʢʘ. ʆʛʨʘʥʠʯʝʥʠʝ ʨʘʙʦʪ ʧʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʧʘʨʢʘ 

ʚ ʯʘʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʬʫʥʛʠʮʠʜʘʤʠ ʠ ʙʝʨʝʞʥʦʝ ʦʪʥʦʰʝʥʠʝ 

ʢ ʩʪʘʨʳʤ ʜʝʨʝʚʴʷʤ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ɹʘʙʦʣʦʚʩʢʦʛʦ 

ʧʘʨʢʘ. 

 
ɸʚʪʦʨʳ ʙʣʘʛʦʜʘʨʥʳ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʠ ʩʦʪʨʫʜʥʠʢʘʤ ʜʠʨʝʢʮʠʠ ʆʆʇʊ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʟʘ ʧʦʤʦʱʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɸʣʝʢʩʝʝʚʘ ʅ.ʄ., ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ. 2007. ʃʠʰʘʡʥʠʢʠ / ʨʝʜ. ɽ.ɸ. ɺʦʣʢʦʚʘ, ɻ.ɸ. 

ʀʩʘʯʝʥʢʦ, ɺ.ʅ. ʍʨʘʤʮʦʚ // ʇʨʠʨʦʜʥʘʷ ʩʨʝʜʘ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʘʨʭʠʧʝʣʘʛʘ ɹʝʨʝʟʦʚʳʝ ʦʩʪʨʦʚʘ. ʉʇʙ. ʉ. 213-229. 

ɽʨʘʩʪʦʚʘ ɼ.ɸ., ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ., ʂʫʟʥʝʮʦʚʘ ɽ.ʉ. 2009. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ 

ʩʧʠʩʦʢ ʃʠʰʘʡʥʠʢʦʚ ʟʘʢʘʟʥʠʢʘ çʉʨʝʜʥʝʣʫʞʩʢʠʡè (ʃʝʥʠʥʛʨʘʜʩʢʘʷ 

ʦʙʣʘʩʪʴ) // ɺʝʩʪʥʠʢ ʊʚɻʋ. ʉʝʨ. ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. ɺʳʧ. 13. ˉ 14.  

ʉ. 157-173. 

ʂʦʥʝʯʥʘʷ ɻ.ʖ., ʂʫʨʙʘʪʦʚʘ ʃ.ɽ., ʇʦʪʝʤʢʠʥ ɸ.ɼ., ɻʠʤʝʣʴʙʨʘʥʪ ɼ.ɽ., 

ʂʫʟʥʝʮʦʚʘ ɽ.ʉ., ɿʤʠʪʨʦʚʠʯ ʀ.ɺ., ʂʦʪʢʦʚʘ ɺ.ʄ., ʄʘʣʳʰʝʚʘ ɺ.ʌ., 

ʄʦʨʦʟʦʚʘ ʆ.ɺ., ʇʦʧʦʚ ɽ.ʉ., ʗʢʦʚʣʝʚ ɽ.ɹ., Andersson L., ʂʠʷʰʢʦ ʇ.ɺ., 

Skujienǟ G. 2009. ɺʳʷʚʣʝʥʠʝ ʠ ʦʙʩʣʝʜʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ 

ʥʘ ʉʝʚʝʨʦ-ɿʘʧʘʜʝ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ʊ. 2. / ʆʪʚ. ʨʝʜ. ʃ. 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2025. ̄  1 (77) 

 

- 136 - 

ɸʥʜʝʨʩʩʦʥ, ʅ.ʄ. ɸʣʝʢʩʝʝʚʘ, ɽ.ʉ. ʂʫʟʥʝʮʦʚʘ // ʇʦʩʦʙʠʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʚʠʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʥʘ ʫʨʦʚʥʝ ʚʳʜʝʣʦʚ. ʉʇʙ. 258 ʩ. 

ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. 2018 / ʦʪʚ. ʨʝʜ. ɼ.ɺ. ɻʝʣʴʪʤʘʥ ʉʇʙ.: 

ɼʠʪʦʥ. 568 ʩ. 

ʇʘʩʧʦʨʪ ʦʙʲʝʢʪʘ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

çɹʘʙʦʣʦʚʩʢʠʡ ʧʘʨʢè ï ɸʨʭʠʚ ʂɻʀʆʇ ʇ226-108 ʀʥʚ. 1195 ʇ. 

ʇʦʣʝʪʘʡʢʠʥ ɺ.ɺ. 2021. ɸʢʪ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʢʦ-

ʢʫʣʴʪʫʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ. https://kgiop.gov.spb.ru/media/uploads/userfiles/ 

2021/06/21/1_hY4ze9z.pdf 

ʉʝʤʝʥʦʚʘ ɻ.ɺ. 2018. ʎʘʨʩʢʦʝ ʉʝʣʦ. ɿʥʘʢʦʤʦʝ ʠ ʥʝʟʥʘʢʦʤʦʝ. ʄ.: 

ʎʝʥʪʨʧʦʣʠʛʨʘʬ. 672 ʩ. 

ʌʣʦʨʘ ʣʠʰʘʡʥʠʢʦʚ ʈʦʩʩʠʠ. ɹʠʦʣʦʛʠʷ, ʵʢʦʣʦʛʠʷ, ʨʘʟʥʦʦʙʨʘʟʠʝ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʣʠʰʘʡʥʠʢʦʚ. 2014 / ʨʝʜ. ʄ.ʇ. 

ɸʥʜʨʝʝʚ, ɼ.ɽ. ɻʠʤʝʣʴʙʨʘʥʪ. ʄ.-ʉʇʙ.: ʊʦʚʘʨʠʱʝʩʪʚʦ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʡ 

ʂʄʂ. 392 ʩ. 

Diederich P., Lawrey J.D., Ertz D. 2018. The 2018 classification and checklist of 

lichenicolous fungi, with 2000 non-lichenized, obligately lichenicolous taxa // 

PLoS ONE. V. 121. P. 340-426. 

Himelbrant D.E., Stepanchikova I.S., MotiejȊnaitǟ J., Gagarina L.V., Dyomina 

A.V. 2016. New records of lichens and allied fungi from the Leningrad 

Region, Russia. VII // Folia Cryptogamica Estonica. Fasc. 53. P. 25-34. 

Himelbrant D.E., Stepanchikova I.S., Kuznetsova E.S., MotiejȊnaitǟ J., Konoreva 

L.A. 2018. Konevets Island (Leningrad Region, Russia) ï a historical refuge of 

lichen diversity in Lake Ladoga // Folia Cryptogamica Estonica. Fasc. 55.  

P. 51-78. 

Kuznetsova E., Ahti T., Himelbrant D. 2007. Lichens and allied fungi of the 

Eastern Leningrad Region // Norrlinia. V. 16. 62 p. 

Lawrey J.D., Diederich P. 2018. Lichenicolous fungi ð worldwide checklist, 

including isolated cultures and sequences available. 

http://www.lichenicolous.net (Date of access: 20.12.2021). 

Rodionova A.A., Timofeeva E.A., Himelbrant D.E., Stepanchikova I.S., Zueva A.S., 

Tsurykau A.G., Frolov I.V., Chesnokov S. V. 2024. The first survey of the 

lichen diversity of Seskar Island (Gulf of Finland, Leningrad Region // 

Novosti sistematiki nizshikh rastenii. V. 58. ˉ 1. P. L1-L25. 

Stepanchikova I.S., Himelbrant D.E., Chesnokov S.V., Konoreva L.A., Timofeeva 

E.A. 2022. Modern and historical lichen biota of Karelian Isthmus: the case of 

Motornoe-Zaostrovje proposed protected area (Leningrad Region, Russia) // 

Novosti sistematiki nizshikh rastenii. V. 56. ˉ 2. P. 371-404.  

Westberg M., Moberg R., Myrdal M., Nordin A., Ekman S. 2021. Santessonôs 

checklist of Fennoscandian lichen-forming and lichenicolous fungi. Uppsala. 

933 p. 
 

 

 

 

 

https://kgiop.gov.spb.ru/media/uploads/userfiles/


ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2025. ̄  1 (77) 

 

- 137 - 

LICHEN BIOTA OF BABO LOVSKY PARK (SAINT P ETERSBURG) 
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A study of the lichen biota of Babolovsky Park (Saint Petersburg) was 

conducted in autumn 2023. The survey revealed 170 lichen species, 8 non-

lichenized saprotrophic fungi, and 6 lichenicolous fungi. Five species were 

recorded as new to Saint Petersburg: Absconditella celata, Alyxoria 

culmigena, Arthopyrenia atomariella, Corticifraga fuckelii, and Lecania 

subfuscula. 

Keywords: Pushkinsky District, North-West European Russia, protected 

species. 
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36 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, 5 ʚʠʜʦʚ ʛʨʠʙʦʚ ʠ ʣʠʰʘʡʥʠʢʦʚ, 5 ʚʠʜʦʚ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, 5 ʚʠʜʦʚ ʧʪʠʮ ʠ 1 ʚʠʜʘ ʨʝʧʪʠʣʠʡ. ʉʨʝʜʠ ʦʭʨʘʥʷʝʤʳʭ 

ʚʠʜʦʚ ʠʟ ʢʘʪʝʛʦʨʠʠ 2 (ʩʦʢʨʘʱʘʶʱʠʝʩʷ ʚ ʯʠʩʣʝʥʥʦʩʪʠ ʠʣʠ ʫʷʟʚʠʤʳʝ) 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ 3 ʚʠʜʘ, ʢʘʪʝʛʦʨʠʠ 3 (ʨʝʜʢʠʝ) ï 23, ʢʘʪʝʛʦʨʠʠ 4 

(ʤʘʣʦʠʟʫʯʝʥʥʳʝ ʠʣʠ ʥʝ ʦʧʨʝʜʝʣʸʥʥʳʝ ʧʦ ʩʪʘʪʫʩʫ) ï 5; ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ 

ʜʘʥʥʳʝ ʧʦ 21 ʚʠʜʫ, ʥʫʞʜʘʶʱʝʤʫʩʷ ʚ ʦʩʦʙʦʤ ʢʦʥʪʨʦʣʝ ʟʘ ʠʭ ʩʦʩʪʦʷʥʠʝʤ 

ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ. ʈʝʜʢʠʝ ʠ ʦʭʨʘʥʷʝʤʳʝ ʚʠʜʳ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʜʝʩʷʪʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʪʨʸʭ ʟʘʢʘʟʥʠʢʦʚ (çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, çɼʦʣʠʥʘ 

ʨ. ʖʭʦʪʠ (ʣʘʥʜʰʘʬʪʥʳʡ)è, çʅʘʫʤʦʚʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è) ʠ ʩʝʤʠ 

ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ (çɻʥʝʟʜʦʚʴʝ ʘʠʩʪʦʚ ʚ ʜʝʨ. ʌʝʜʦʨʢʦʚʦè, 

çɻʥʝʟʜʦʚʴʝ ʘʠʩʪʦʚ ʚ ʩ. ʖʨʴʝʚʩʢʦʤè, çɼʦʣʠʥʘ ʨ. ʕʜʦʤʳè, çʇʘʨʢ ʠ ʧʨʫʜ 

ʚ ʩ. ʅʦʚʦʤè, çʉʦʩʥʦʚʳʡ ʙʦʨ ʩ. ʆʭʦʪʠʥʦè, çʋʨʦʯʠʱʝ ɸʣʪʳʥʦʚʦè, 

çʇʝʪʨʦʚʩʢʠʡ ʧʘʨʢè).  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʥʦʚʳʝ ʥʘʭʦʜʢʠ, ʦʭʨʘʥʷʝʤʳʝ ʚʠʜʳ, 

ʨʝʜʢʠʝ ʚʠʜʳ, ʂʨʘʩʥʘʷ ʢʥʠʛʘ, ʆʆʇʊ, ʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣʘʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʜʫʪ ʧʣʘʥʦʚʳʝ ʨʘʙʦʪʳ ʧʦ 

ʧʦʜʛʦʪʦʚʢʝ ʪʨʝʪʴʝʛʦ ʠʟʜʘʥʠʷ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʚʝʜʝʥʠʝ ʢʦʪʦʨʦʡ ʥʘʯʘʪʦ ʚ 2000 ʛʦʜʫ. ʇʝʨʚʦʝ ʠʟʜʘʥʠʝ ʂʨʘʩʥʦʡ ʢʥʠʛʠ 

ʚʳʰʣʦ ʚ 2004 ʛʦʜʫ, ʘ ʚʪʦʨʦʝ ʠʟʜʘʥʠʝ ï ʚ 2015 ʛʦʜʫ. ʂʘʢ ʨʘʥʝʝ 

ʦʪʤʝʯʘʣʦʩʴ (ɻʘʨʠʥ, ʌʠʣʠʧʧʦʚ, 2022), ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʦʨʠʛʠʥʘʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʦ ʨʘʩʪʠʪʝʣʴʥʦʤ ʤʠʨʝ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ʢʨʘʡʥʝ 

ʤʘʣʦʯʠʩʣʝʥʥʳ (ɻʘʨʠʥ, ʊʠʭʦʥʦʚ, 2014; ɻʘʨʠʥ, 2015; ʂʨʳʣʦʚʘ, ɻʘʨʠʥ, 

                                                 

 
*
 ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʆʆʆ çʉʪʨʘʪʝʛʠʷ ʕʂʆè 

 É ʈʳʙʘʢʦʚʘ ɸ.ɸ., ʄʠʪʨʦʬʘʥʦʚʘ ʃ.ʇ.,  
    ɻʘʨʠʥ ʕ.ɺ., ɿʠʥʦʚʴʝʚ ɸ.ɺ., 2025 
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2024; Seregin et al., 2020; ʠ ʜʨ.), ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʠ ʦʙʲʸʤ ʦʙʥʘʨʦʜʦʚʘʥʥʳʭ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʣʦʞʘʪʩʷ ʚ ʦʩʥʦʚʫ ʢʨʘʩʥʳʭ ʢʥʠʛ, ʦʯʝʥʴ ʩʢʫʜʝʥ. ʄʝʞʜʫ 

ʪʝʤ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʘʢʪʠʚʥʦ ʚʝʜʫʪʩʷ ʢʘʢ ʚ ʨʘʤʢʘʭ ʙʶʜʞʝʪʥʳʭ ʠ ʠʥʳʭ ʨʘʙʦʪ. ʂʘʢ ʧʦʢʘʟʘʣ 

ʦʧʳʪ ʨʘʙʦʪʳ ʥʘʜ ʦʯʝʨʢʘʤʠ ʧʦʩʣʝʜʥʝʛʦ ʠʟʜʘʥʠʷ ʂʨʘʩʥʦʡ ʢʥʠʛʠ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ (2024), ʦʙʦʙʱʘʶʱʠʝ ʧʫʙʣʠʢʘʮʠʠ ʪʘʢʦʛʦ ʨʦʜʘ 

(ʥʘʧʨʠʤʝʨ, ɻʘʨʠʥ ʠ ʜʨ., 2023) ʦʢʘʟʳʚʘʶʪ ʥʝʦʮʝʥʠʤʫʶ ʧʦʤʦʱʴ ʚ ʨʘʙʦʪʝ 

ʥʘʜ ʧʦʜʛʦʪʦʚʢʦʡ ʪʝʢʩʪʦʚʳʭ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʙʣʦʢʦʚ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʩʯʠʪʘʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʦʜʦʣʞʠʪʴ ʦʙʨʘʙʦʪʢʫ ʠ ʧʫʙʣʠʢʘʮʠʶ 

ʜʘʥʥʳʭ, ʢʘʩʘʶʱʠʭʩʷ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʥʦʚʳʭ ʤʝʩʪ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʨʝʜʢʠʭ ʠ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ 

ʥʘʯʘʪʳʭ ʨʘʥʝʝ ʧʫʙʣʠʢʘʮʠʡ (ɻʘʨʠʥ, ʌʠʣʠʧʧʦʚ, 2022; ɻʘʨʠʥ, 2024). 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣʘʩʪʴ 

ʷʚʣʷʝʪʩʷ ʥʝʙʦʣʴʰʠʤ ʧʦ ʧʣʦʱʘʜʠ (36 177 ʢʤ
2
) ʩʫʙʲʝʢʪʦʤ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʚʭʦʜʷʱʠʤ ʚ ʩʦʩʪʘʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ. 

ʈʝʛʠʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ 

ʨʘʚʥʠʥʳ. ʅʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʣʴʝʬʘ ʪʝʨʨʠʪʦʨʠʠ ʦʧʨʝʜʝʣʷʶʱʝʝ 

ʟʥʘʯʝʥʠʝ ʦʢʘʟʘʣʦ ʧʨʝʜʧʦʩʣʝʜʥʝʝ ʦʣʝʜʝʥʝʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʚʦʜʥʦ-

ʣʝʜʥʠʢʦʚʳʝ ʧʦʪʦʢʠ. ɻʦʩʧʦʜʩʪʚʫʶʱʠʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ï ʦʪ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ʤʦʨʝʥʥʳʭ ʨʘʚʥʠʥ (ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦ 200 ʤ ʥ.ʫ.ʤ.), ʜʦ ʚʦʜʥʦ-

(ʦʟʸʨʥʦ-) ʣʝʜʥʠʢʦʚʳʭ ʧʣʦʩʢʠʭ ʦʙʰʠʨʥʳʭ ʥʠʟʠʥ (ʜʦ 100 ʤ ʥ.ʫ.ʤ.): 

ʄʦʣʦʛʦ-ʐʝʢʩʥʠʥʩʢʫʶ, ʗʨʦʩʣʘʚʩʢʦ-ʂʦʩʪʨʦʤʩʢʫʶ, ʈʦʩʪʦʚʩʢʫʶ. 

ʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣʘʩʪʴ ʟʘʥʠʤʘʝʪ ʯʘʩʪʴ ʙʘʩʩʝʡʥʘ ɺʝʨʭʥʝʡ ɺʦʣʛʠ. 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʡ ʚʦʜʦʸʤ (4,5 ʪʳʩ. ʢʤ
2
) ï ʈʳʙʠʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ 

ï ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ. ɺ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʤ 

ʧʣʘʥʝ ʨʝʛʠʦʥ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ɽʚʨʦʧʝʡʩʢʦ-ʉʠʙʠʨʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ 

ɻʦʣʘʨʢʪʠʢʠ. ʇʦ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ 

ʨʝʛʠʦʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʜʟʦʥʝ ʶʞʥʦʡ ʪʘʡʛʠ, ʘ ʶʞʥʘʷ ï ʢ ʧʦʜʟʦʥʝ 

ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ (ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʥʠʤʠ ʧʨʦʭʦʜʠʪ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ, 

ʥʝʩʢʦʣʴʢʦ ʶʞʥʝʝ ʛ. ʋʛʣʠʯʘ ʠ ʛ. ʗʨʦʩʣʘʚʣʷ) (ʅʦʚʩʢʠʡ, 1959; ɸʪʣʘʩé, 

1964; ʗʨʦʩʣʘʚʩʢʘʷé, 2024). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʬʣʦʨʳ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚʝʜʫʪʩʷ ʩ 1990-ʭ 

ʛʦʜʦʚ, ʘ ʩ ʥʘʯʘʣʘ 2000-ʭ ʛʦʜʦʚ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤʠ. 

ʅʘʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʘʨʰʨʫʪʥʳʤ 

ʤʝʪʦʜʦʤ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ ʠ ʚʢʣʶʯʘʶʪ ʩʦʩʪʘʚʣʝʥʠʝ 

ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʩʧʠʩʢʦʚ, ʬʦʪʦʬʠʢʩʘʮʠʶ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠ 

ʙʠʦʪʦʧʦʚ ʩ ʦʪʤʝʪʢʦʡ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʥʘʙʣʶʜʝʥʠʷ, ʩʙʦʨ ʛʝʨʙʘʨʠʷ 

ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ.  

ʄʘʪʝʨʠʘʣ, ʧʦʩʣʫʞʠʚʰʠʡ ʦʩʥʦʚʦʡ ʜʘʥʥʦʡ ʧʫʙʣʠʢʘʮʠʠ, ʭʨʘʥʠʪʩʷ 

ʚ ɻʝʨʙʘʨʠʠ ʬʣʦʨʳ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ (GARIN). ɺ ʧʨʠʚʝʜʸʥʥʳʭ 

ʥʠʞʝ ʘʚʪʦʨʩʢʠʭ ʤʘʪʝʨʠʘʣʘʭ ʚʠʜʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ 

ʣʘʪʠʥʩʢʠʭ ʥʘʟʚʘʥʠʡ. ɺ ʩʧʠʩʢʝ ʧʦʤʠʤʦ ʣʘʪʠʥʩʢʦʛʦ ʥʘʟʚʘʥʠʷ 

ʧʨʠʚʦʜʠʪʩʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʡ ʩʪʘʪʫʩ ʚʠʜʘ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʣʝʜʥʠʤ 
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ʠʟʜʘʥʠʝʤ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ [2015]), ʩʚʝʜʝʥʠʷ ʦ 

ʥʘʭʦʜʢʝ (ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ, ʤʝʩʪʦʦʙʠʪʘʥʠʝ, ʜʘʪʘ ʠ ʘʚʪʦʨʳ 

ʥʘʙʣʶʜʝʥʠʷ/ʩʙʦʨʘ, ʘʢʨʦʥʠʤ ʛʝʨʙʘʨʠʷ ʠ ʠʥʚʝʥʪʘʨʥʳʡ ʥʦʤʝʨ ʦʙʨʘʟʮʳ). 

ʇʨʠ ʮʠʪʠʨʦʚʘʥʠʠ ʬʦʪʦʥʘʙʣʶʜʝʥʠʷ, ʨʘʟʤʝʱʸʥʥʦʛʦ ʥʘ ʧʣʘʪʬʦʨʤʝ 

iNaturalist (inaturalist.org), ʫʢʘʟʘʥ ʥʦʤʝʨ ʥʘʙʣʶʜʝʥʠʷ ʧʦʩʣʝ ʦʪʤʝʪʢʠ 

çiNatè.  

ɺ ʪʝʢʩʪʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʩʦʢʨʘʱʝʥʠʷ: ʂʂ ʗʨʆ ï ʂʨʘʩʥʘʷ 

ʢʥʠʛʘ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ (2015); ʆʆʇʊ ï ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʘʷ 

ʧʨʠʨʦʜʥʘʷ ʪʝʨʨʠʪʦʨʠʷ; ʇʇ ï ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ. ʎʠʪʠʨʫʝʤʳʝ 

ʢʦʣʣʝʢʪʦʨʳ: ɸ.ɺ. ɿʠʥʦʚʴʝʚ (ʜʘʣʝʝ ɸɿ), ɸ.ɸ. ʈʳʙʘʢʦʚʘ (ɸʈ), ɸ.ɺ. 

ʊʠʭʦʥʦʚ (ɸʊ), ʃ.ʇ. ʄʠʪʨʦʬʘʥʦʚʘ (ʃʄ), ʕ.ɺ. ɻʘʨʠʥ (ʕɻ). 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʚ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ 

(Plantariumé, 2007ï2025; GBIF, 2025). 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʅʘʭʦʜʢʠ ʚʠʜʦʚ, ʚʢʣʶʯʸʥʥʳʭ ʚ ʦʩʥʦʚʥʦʡ ʩʧʠʩʦʢ ʂʨʘʩʥʦʡ ʢʥʠʛʠ 

ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʈʘʩʪʝʥʠʷ 

Campanula bononiensis L. (3-  ̫ʢʘʪʝʛʦʨʠʷ. ʈʝʜʢʠʡ ʚʠʜ) 

ʄʘʪʝʨʠʘʣ: 1) ʋʛʣʠʯʩʢʠʡ ʨ-ʥ, ʫ ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮʳ ʜ. ʄʘʣʦʝ 

ʄʝʣʴʥʠʯʥʦʝ, ʙʣʠʟ ʫʩʪʴʷ ʨ. ʊʠʪʦʚʢʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ 

çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á38'59.9"N 38Á22'33.5"E, 

09.07.2022, ɸʈ (iNat 129589936, 129589944, 129589947); 2) ʪʘʤ ʞʝ, 0,1 

ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʜ. ɺʦʨʦʥʦʚʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-

ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á40'19.1"N 38Á35'03.3"E, 11.07.2022, ɸʈ 

(iNat 135924636). 

Carex riparia Curtis (3-ʷ ʢʘʪʝʛʦʨʠʷ. ʈʝʜʢʠʡ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: 1) ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, ʥʘʧʨʦʪʠʚ ʜ. ʂʘʜʦʯʥʠʢ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

57Á45'44.4"N 38Á31'22.3"E, ʙʝʨʝʛ ʨ. ʖʭʦʪʴ, 10.07.2022, ɸʈ (iNat 

135960348); 2) ʪʘʤ ʞʝ, 0,25 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʜ. ʋʛʦʣʴʥʠʢʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á44'49.7"N 

38Á27'11.8"E, 11.07.2022, ɸʈ (iNat 135901602); 3) ʋʛʣʠʯʩʢʠʡ ʨ-ʥ, ʤʝʞʜʫ 

ʜʜ. ʏʠʨʠʢʦʚʦ ʠ ʄʝʪʝʚʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ 

(ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á42'03.0"N 38Á34'56.6"E, ʙʝʨʝʛ ʨ. ʋʣʝʡʤʘ, 

11.07.2022, ɸʈ (iNat 135927298). 

Chimaphila umbellata (L.) W. Barton (3-  ̫ʢʘʪʝʛʦʨʠʷ. ʈʝʜʢʠʡ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: 1) ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,47 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʜ. ɹʦʨʦʢ, 

57Á46'54.6"N 38Á29'26.1"E, 03.07.2021, ɸʈ (iNat 135955211); 2) ʪʘʤ ʞʝ, 

0,5 ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʜ. ɹʦʨʦʢ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ʇʇ 

çʉʦʩʥʦʚʳʡ ʙʦʨ ʩ. ʆʭʦʪʠʥʦè, 57Á46'55.4"N 38Á29'14.8"E, 03.07.2021, ɸʈ 

(iNat 135954763); 3) ʋʛʣʠʯʩʢʠʡ ʨ-ʥ, 0,6 ʢʤ ʢ ʶʛʫ ʦʪ ʜ. ʄʠʭʝʝʚʦ, ʥʘ 
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ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

57Á38'49.5"N 38Á31'13.9"E, 11.07.2022, ɸʈ (iNat 135921191). 

Crepis sibirica L. (3-ʷ ʢʘʪʝʛʦʨʠʷ. ʈʝʜʢʠʡ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: ʃʶʙʠʤʩʢʠʡ ʨ-ʥ, 0,6 ʢʤ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʧʦʩ. 

ʉʦʢʦʣʠʥʳʡ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çʅʘʫʤʦʚʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

58Á20'09.2"N 40Á48'07.3"E, 16.07.2023, ʃʄ (iNat 174182239). 

Cynosurus cristatus L. (3-ʷ ʢʘʪʝʛʦʨʠʷ. ʈʝʜʢʠʡ ʚʠʜ) 

ʄʘʪʝʨʠʘʣ: ʊʫʪʘʝʚʩʢʠʡ ʨ-ʥ, ʫ ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮʳ ʜ. ʅʦʚʳʡ 

ʧʦʩʸʣʦʢ, 58Á04'48.6"N 39Á28'56.0"E, ʚʳʙʠʪʳʡ ʣʫʛ, 29.07.2024, ʕɻ (iNat 

233108462). 

Dactylorhiza fuchsii (Druce) So· (3-ʷ ʢʘʪʝʛʦʨʠʷ. ʈʝʜʢʠʡ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: 1) ʃʶʙʠʤʩʢʠʡ ʨ-ʥ, 0,6 ʢʤ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʜ. ʐʘʨʥʘ, 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çʅʘʫʤʦʚʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

58Á20'53.8"N 40Á48'22.0"E, 14.07.2023, ɸʈ (iNat 173753852); 2) ʪʘʤ ʞʝ, 

0,87 ʢʤ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʜ. ʐʘʨʥʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ 

çʅʘʫʤʦʚʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 58Á20'53.9"N 40Á48'40.4"E, 14.07.2023, 

ʃʄ (iNat 174182214, 174182215, 174182213); 3) ʪʘʤ ʞʝ, 1,5 ʢʤ ʢ ʶʛʦ-

ʚʦʩʪʦʢʫ ʦʪ ʜ. ʐʘʨʥʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çʅʘʫʤʦʚʩʢʠʡ 

(ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 58Á20'48.4"N 40Á49'19.9"E, 14.07.2023, ɸʈ (iNat 

173763960); 4) ʪʘʤ ʞʝ, 1,2 ʢʤ ʢ ʚʦʩʪʦʢʫ ʦʪ ʛ. ʃʶʙʠʤʘ, 58Á22'18.8"N 

40Á44'12.7"E, 16.07.2023, ɸʈ (iNat 173929944); 5) ʃʶʙʠʤʩʢʠʡ ʨ-ʥ, 1,1 

ʢʤ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʜ. ʂʠʨʠʣʣʦʚʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ 

çʅʘʫʤʦʚʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 58Á23'49.3"N 40Á53'01.0"E, 16.07.2023, 

ɸʈ (iNat 173929947); 6) ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,7 ʢʤ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʜ. 

ʅʝʚʝʨʦʚʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ 

(ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á46'02.6"N 38Á29'29.7"E, ʢʶʚʝʪ ʘʚʪʦʜʦʨʦʛʠ, 

03.07.2021, ɸʈ (iNat 135953472); 7) ʪʘʤ ʞʝ, 1 ʢʤ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʩ. 

ʋʯʤʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

57Á43'28.5"N 38Á26'46.1"E ï 57Á43'29.7"N 38Á26'58.4"E, 09.07.2022, ɸʈ 

(iNat 129589957, 129589970, 129589966, 129589963, 129589972, 

129589976, 129589971); 8) ʪʘʤ ʞʝ, 0,26 ʢʤ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʜ. 

ʊʝʨʧʠʣʦʚʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ 

(ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á43'12.8"N 38Á32'25.9"E, 10.07.2022, ɸʈ (iNat 

135915390); 9) ʪʘʤ ʞʝ, 0,6 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʜ. ɺʦʣʦʜʠʥʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á43'21.3"N 

38Á32'51.5"E, 10.07.2022, ɸʈ (iNat 135912287, 135912278); 10) ʪʘʤ ʞʝ, 

0,25 ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ɼʆʃ ʠʤ. ɻʘʡʜʘʨʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ 

çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á44'37"N 38Á31'59"E, 

10.07.2022, ʃʄ (iNat 132816398, 132816400, 132816399); 11) 

ʋʛʣʠʯʩʢʠʡ ʨ-ʥ, 0,7 ʢʤ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʜ. ɺʘʩʠʣʴʢʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á37'31.8"N 

38Á24'22.6"E, 10.07.2022, ʃʄ (iNat 132956138); 12) ʪʘʤ ʞʝ, 1 ʢʤ ʢ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʜ. ɺʘʩʠʣʴʢʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-
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ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á37'31.9"N 38Á24'38.3"E, 10.07.2022, ʃʄ 

(iNat 132956111). 

Dactylorhiza incarnata (L.) So· (3-ʷ ʢʘʪʝʛʦʨʠʷ. ʈʝʜʢʠʡ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: 1) ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, ʥʘʧʨʦʪʠʚ ʜ. ʂʘʜʦʯʥʠʢ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

57Á45'44.7"N 38Á31'21.9"E, ʣʫʛ, 10.07.2022, ɸʈ (iNat 135960354); 2) ʪʘʤ 

ʞʝ, 0,5 ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʜ. ʂʦʨʦʚʠʥʦ, ʫ ʙʝʨʝʛʘ ʨ. ɺʦʣʛʠ, 

57Á46'50"N 38Á27'48"E, 12.07.2022, ɸʈ (iNat 135921454, 135921475). 

Dactylorhiza maculata (L.) So· (3-ʷ ʢʘʪʝʛʦʨʠʷ. ʈʝʜʢʠʡ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: 1) ʋʛʣʠʯʩʢʠʡ ʨ-ʥ, 2 ʢʤ ʢ ʚʦʩʪʦʢʫ ʦʪ ʜʜ. ʄʦʜʷʚʠʥʦ ʠ 

ɹʦʣʴʰʦʝ ʄʝʣʴʥʠʯʥʦʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ 

(ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á39'30.9"N 38Á24'34.2"E, ʚʳʨʫʙʢʘ, 04.07.2021, ɸʈ 

(iNat 135941616); 2) ʪʘʤ ʞʝ, 2,3 ʢʤ ʢ ʟʘʧʘʜʫ ʦʪ ʜ. ɺʝʨʭʥʠʝ ʇʣʦʩʪʢʠ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

57Á41'12.9"N 38Á26'19.5"E, 04.07.2021, ɸʈ (iNat 135952128); 3) ʪʘʤ ʞʝ, 

1 ʢʤ ʢ ʚʦʩʪʦʢʫ ʦʪ ʜ. ɺʘʩʠʣʴʢʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-

ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á37'24"N 38Á24'48"E, 10.07.2022, ʃʄ 

(iNat 132956076, 132956083); 4) ʪʘʤ ʞʝ, 57Á37'28.0"N 38Á24'46.2"E, 

10.07.2022, ʃʄ (iNat 132956074). 

Epipactis helleborine (L.) Crantz (3-  ̫ʢʘʪʝʛʦʨʠʷ. ʈʝʜʢʠʡ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: ʈʳʙʠʥʩʢʠʡ ʨ-ʥ, ʛ. ʈʳʙʠʥʩʢ, ʟʘʙʨʦʰʝʥʥʳʝ ʫʯʘʩʪʢʠ ʧʦ 

ʫʣ. ʂʦʨʥʝʚʘ, 58Á04'10.1"N 38Á45'45.5"E, 22.08.2020, ʕɻ (iNat 57425697). 

Epipactis palustris (L.) Crantz (3-  ̫ʢʘʪʝʛʦʨʠʷ. ʈʝʜʢʠʡ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,8 ʢʤ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʜ. 

ʅʝʚʝʨʦʚʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ 

(ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á45'39.1"N 38Á29'30.6"E, ʢʶʚʝʪ ʘʚʪʦʜʦʨʦʛʠ, 

03.07.2021, ɸʈ (iNat 135953109). 

Eupatorium cannabinum L. (3-ʷ ʢʘʪʝʛʦʨʠʷ. ʈʝʜʢʠʡ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: ʇʝʨʝʩʣʘʚʩʢʠʡ ʨ-ʥ, ʟʘʧʘʜʥʘʷ ʦʢʨʘʠʥʘ ʩʧ. ʀʰʥʷ, 

57Á10'22.1"N 39Á20'16.9"E, ʣʫʛ, ʫ ʘʚʪʦʜʦʨʦʛʠ, 14.06.2022, ʕɻ (iNat 

121795764) (GARIN 21798). 

Fragaria moschata (Duchesne) Weston (3-  ̫ ʢʘʪʝʛʦʨʠʷ. ʈʝʜʢʠʡ 

ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: 1) ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,06 ʢʤ ʢ ʶʛʫ ʦʪ ʜ. ɺʝʨʭʥʠʝ 

ʇʣʦʩʪʢʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ 

(ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á41'33.0"N 38Á23'47.0"E, 09.07.2022, ɸʈ (iNat 

135907110); 2) ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,8 ʢʤ ʢ ʟʘʧʘʜʫ ʦʪ ʜ. ɻʦʨʦʜʠʱʝ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

57Á42'26.8"N 38Á32'52.8"E, 11.07.2022, ɸʈ (iNat 135897645); 3) 

ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,5 ʢʤ ʢ ʶʛʫ ʦʪ ʜ. ʋʛʦʣʴʥʠʢʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ 

ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á44'14.3"N 38Á26'55.6"E, 

11.07.2022, ɸʈ (iNat 135903053). 
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Goodyera repens (L.) R. Br. (2-ʷ ʢʘʪʝʛʦʨʠʷ. ʉʦʢʨʘʱʘʶʱʠʡʩʷ ʚ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: 1) ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,25 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʜ. ʅʝʚʝʨʦʚʦ, 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

57Á46'07.5"N 38Á28'43"E, 09.07.2022, ɸʈ (iNat 135926986, 135926989); 

2) ʪʘʤ ʞʝ, 0,33 ʢʤ ʢ ʟʘʧʘʜʫ ʦʪ ɼʆʃ ʠʤ. ɻʘʡʜʘʨʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ 

ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á44'29.9"N 38Á31'48.4"E, 

10.07.2022, ɸʈ (iNat 135914871). 

Hepatica nobilis Mill. (3-  ̫ʢʘʪʝʛʦʨʠʷ. ʈʝʜʢʠʡ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,5 ʢʤ ʢ ʶʛʫ ʦʪ ʜ. ʂʠʨʴʷʥʦʚʦ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

57Á43'45.3"N 38Á27'51.2"E, 04.07.2021, ɸʈ (iNat 135952871). 

Lonicera caerulea subsp. pallasii (Ledeb.) Browicz (2-ʷ ʢʘʪʝʛʦʨʠʷ. 

ʉʦʢʨʘʱʘʶʱʠʡʩʷ ʚ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: ʃʶʙʠʤʩʢʠʡ ʨ-ʥ, 0,7 ʢʤ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʧʦʩ. 

ʉʦʢʦʣʠʥʳʡ, 58Á20'19.6"N 40Á48'21.8"E Ñ10 ʤ, ʩʤʝʰʘʥʥʳʡ ʣʝʩ, 

17.07.2023, ɸʈ (iNat 173739997) (GARIN 24474). 

Neottia ovata (L.) Bluff  et Fingerh. (3-ʷ ʢʘʪʝʛʦʨʠʷ. ʈʝʜʢʠʡ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: 1) ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,7 ʢʤ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʜ. 

ʅʝʚʝʨʦʚʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ 

(ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á46'00.1"N 38Á29'30.5"E, ʢʶʚʝʪ ʘʚʪʦʜʦʨʦʛʠ, 

03.07.2021, ɸʈ (iNat 135953281); 2) ʪʘʤ ʞʝ, 0,2 ʢʤ ʢ ʶʛʫ ʦʪ 

ʢʦʪʪʝʜʞʥʦʛʦ ʧʦʩʸʣʢʘ ʃʘʨʠʦʥʢʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-

ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á45'47.1"N 38Á31'02.8"E, 10.07.2022, ɸʈ 

(iNat 135960285) 

Platanthera bifolia (L.) Rich. (2-  ̫ʢʘʪʝʛʦʨʠʷ. ʉʦʢʨʘʱʘʶʱʠʡʩʷ ʚ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: 1) ʃʶʙʠʤʩʢʠʡ ʨ-ʥ, 0,6 ʢʤ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʜ. ʐʘʨʥʘ, 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çʅʘʫʤʦʚʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

58Á20'53.7"N 40Á48'21.9"E, 14.07.2023, ɸʈ (iNat 173753850); 2) 

ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,2 ʢʤ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʜ. ʅʝʚʝʨʦʚʦ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

57Á46'05.8"N 38Á28'52.0"E, 09.07.2022, ɸʈ (iNat 135927024, 135927022); 

3) ʪʘʤ ʞʝ, 0,8 ʢʤ ʢ ʶʛʫ ʦʪ ʜ. ɺʦʣʦʜʠʥʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ 

çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á42'30.7"N 38Á32'48.9"E, 

11.07.2022, ɸʈ (iNat 135897986). 

Trisetum flavescens (L.) Beauv. (3-  ̫ʢʘʪʝʛʦʨʠʷ. ʈʝʜʢʠʡ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: ʃʶʙʠʤʩʢʠʡ ʨ-ʥ, ʥʘʧʨʦʪʠʚ ʧʦʩ. ʉʦʢʦʣʠʥʳʡ, ʫ ʙʝʨʝʛʘ 

ʨ. ʆʙʥʦʨʳ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çʅʘʫʤʦʚʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

58Á20'37.8"N 40Á47'51.8"E, 16.07.2023, ɸʈ (iNat 173929950). 

Verbascum nigrum L. (3-ʷ ʢʘʪʝʛʦʨʠʷ. ʈʝʜʢʠʡ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: 1) ʃʶʙʠʤʩʢʠʡ ʨ-ʥ, 1,9 ʢʤ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʜ. ʐʘʨʥʘ, 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çʅʘʫʤʦʚʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 
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58Á20'39.7"N 40Á49'34.0"E, 14.07.2023, ʃʄ (iNat 174182217); 2) ʪʘʤ ʞʝ, 

1,8 ʢʤ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʜ. ʐʘʨʥʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ 

çʅʘʫʤʦʚʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 58Á20'42.3"N 40Á49'31.8"E, 14.07.2023, 

ʃʄ (iNat 174182226); 3) ʪʘʤ ʞʝ, ʫ ʶʞʥʦʡ ʛʨʘʥʠʮʳ ʜ. ʐʘʨʥʘ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çʅʘʫʤʦʚʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 58Á20'58.8"N 

40Á47'43.3"E, 15.07.2023, ɸʈ (iNat 173927910); 4) ʪʘʤ ʞʝ, 0,6 ʢʤ ʢ ʶʛʦ-

ʚʦʩʪʦʢʫ ʦʪ ʧʦʩ. ʉʦʢʦʣʠʥʳʡ, 58Á20'14.4"N 40Á48'18.5"E, 14.07.2023, ɸʈ 

(iNat 173743906); 5) ʪʘʤ ʞʝ, 0,45 ʢʤ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʧʦʩ. ʉʦʢʦʣʠʥʳʡ, 

ʫ ʙʝʨʝʛʘ ʨ. ʆʙʥʦʨʳ, 58Á20'08.1"N 40Á47'52.3"E, 17.07.2023, ɸʈ (iNat 

174207602); 6) ʪʘʤ ʞʝ, 0,3 ʢʤ ʢ ʶʛʫ ʦʪ ʧʦʩ. ʉʦʢʦʣʠʥʳʡ, 58Á20'08.9"N 

40Á47'39.6"E, 17.07.2023, ʃʄ (iNat 174182210). 

 

ɻʨʠʙʳ ʠ ʣʠʰʘʡʥʠʢʠ 

Calvatia gigantea (Batsch) Lloyd (3-ʷ ʢʘʪʝʛʦʨʠʷ. ʈʝʜʢʠʡ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: ʗʨʦʩʣʘʚʩʢʠʡ ʨ-ʥ, ʩ. ɼʸʛʪʝʚʦ, 57Á35'18.8"N 

39Á28'23.3"E, 10.08.2023, ɸɿ (iNat 177639812). 

Peltigera extenuata (Nyl. ex Vain.) Lojka (4-ʷ ʢʘʪʝʛʦʨʠʷ. 

ʄʘʣʦʠʟʫʯʝʥʥʳʡ ʚʠʜ) 

ʄʘʪʝʨʠʘʣ: ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, ʩ. ɽʨʝʤʝʡʮʝʚʦ (57Á51ǋ22,17ǌ ʩ. ʰ., 

38Á30ǋ32,49ǌ ʚ. ʜ.), ʬʨʘʛʤʝʥʪ ʩʫʭʦʜʦʣʴʥʦʛʦ ʣʫʛʘ, ʩʨʝʜʠ ʥʝʚʳʩʦʢʦʡ 

ʪʨʘʚʳ; 24.07.2015; ʕɻ (GARIN 6336). 

Peltigera neckeri Hepp ex M¿ll. Arg. (3-ʷ ʢʘʪʝʛʦʨʠʷ. ʈʝʜʢʠʡ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: 1) ʅʝʢʦʫʟʩʢʠʡ ʨ-ʥ, ʧʦʩ. ʐʝʩʪʠʭʠʥʦ, ʦʙʚʦʜʥʸʥʥʳʝ 

ʛʣʠʥʷʥʳʝ ʢʘʨʴʝʨʳ (57Á56ǋ25,62ǌ ʩ. ʰ., 38Á13ǋ43,4ǌ ʚ. ʜ.), ʛʫʩʪʦʡ ʠʚʥʷʢ 

ʥʘ ʤʝʣʢʦʚʦʜʴʝ, ʥʘ ʦʩʥʦʚʘʥʠʷʭ ʩʪʚʦʣʦʚ ʠʚ; 14.10.2016; ʕɻ, ɸʊ (GARIN 

12784); 2) ʪʘʤ ʞʝ, (57Á56ǋ25,62ǌ ʩ. ʰ., 38Á13ǋ43,4ǌ ʚ. ʜ.), ʛʫʩʪʦʡ ʠʚʥʷʢ ʥʘ 

ʤʝʣʢʦʚʦʜʴʝ, ʥʘ ʛʥʠʣʦʤ ʠʚʦʚʦʤ ʩʫʯʢʝ; 14.10.2016; ʕɻ, ɸʊ (GARIN 

12786); 3) ʪʘʤ ʞʝ, (57Á56ǋ25,88ǌ ʩ. ʰ., 38Á13ǋ42,91ǌ ʚ. ʜ.), ʙʝʨʸʟʦʚʦ-

ʝʣʦʚʳʡ ʣʝʩ, ʦʙʨʳʚ ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ, ʥʘ ʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ; 

14.10.2016; ʕɻ, ɸʊ (GARIN 12790ï12793); 4) ʪʘʤ ʞʝ, (57Á56ǋ21,35ǌ ʩ. 

ʰ., 38Á13ǋ46,47ǌ ʚ. ʜ.), ʥʘʩʘʞʜʝʥʠʷ ʠʟ ʜʝʨʝʚʴʝʚ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ 

(ʙʝʨʸʟʘ, ʪʦʧʦʣʴ), ʥʘ ʦʩʥʦʚʘʥʠʠ ʛʥʠʣʦʛʦ ʧʥʷ; 14.10.2016; ʕɻ, ɸʊ 

(GARIN 12826). 

Peltigera polydactylon (Neck.) Hoffm. (3-  ̫ ʢʘʪʝʛʦʨʠʷ. ʈʝʜʢʠʡ 

ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: 1) ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, ʜ. ʂʦʨʦʚʠʥʦ, ʙʝʨʝʛ ʨ. ʖʭʦʪʴ 

(57Á46ǋ25,37ǌ ʩ. ʰ., 38Á28ǋ46,75ǌ ʚ. ʜ.), ʩʳʨʦʡ ʙʝʨʝʛ, ʩʨʝʜʠ ʤʦʣʦʜʦʛʦ 

ʙʝʨʝʟʥʷʢʘ, ʥʘ ʧʦʯʚʝ; 23.07.2015; ʕɻ (GARIN 6301); 2) ʈʳʙʠʥʩʢʠʡ ʨ-ʥ, 

ʆʆʇʊ çʇʝʪʨʦʚʩʢʠʡ ʧʘʨʢè (58Á3ǋ46,34ǌ ʩ. ʰ., 38Á50ǋ39,01ǌ ʚ. ʜ.), 

ʧʦʣʫʛʥʠʣʦʡ ʧʝʥʴ ʜʝʨʝʚʘ ʣʠʩʪʚʝʥʥʦʡ ʧʦʨʦʜʳ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʧʠʣʘ; 

08.08.2015; ʕɻ (GARIN 6883). 

Polyporus umbellatus (Pers.) Fr. (3-  ̫ʢʘʪʝʛʦʨʠʷ. ʈʝʜʢʠʡ ʚʠʜ). 
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ʄʘʪʝʨʠʘʣ: ʃʶʙʠʤʩʢʠʡ ʨ-ʥ, 0,6 ʢʤ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʧʦʩ. 

ʉʦʢʦʣʠʥʳʡ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çʅʘʫʤʦʚʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

58Á20'19.5"N 40Á48'27.5"E, 16.07.2023, ɸʈ (iNat 173927933). 

 

ɹʝʩʧʦʟʚʦʥʦʯʥʳʝ 

Ceruchus chrysomelinus (Hochenwarth, 1785) (2-  ̫ ʢʘʪʝʛʦʨʠʷ. 

ʉʦʢʨʘʱʘʶʱʠʡʩʷ ʚ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: ʃʶʙʠʤʩʢʠʡ ʨ-ʥ, 0,9 ʢʤ ʢ ʚʦʩʪʦʢʫ ʦʪ ʧʦʩ. ʉʦʢʦʣʠʥʳʡ, 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çʅʘʫʤʦʚʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

58Á20'17.4"N 40Á48'28.7"E, 16.07.2023, ɸʈ (iNat 173927956). 

Drepanepteryx phalaenoides (Linnaeus, 1758) (2-  ̫ ʢʘʪʝʛʦʨʠʷ. 

ʉʦʢʨʘʱʘʶʱʠʡʩʷ ʚ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: ʅʝʢʦʫʟʩʢʠʡ ʨ-ʥ, ʧʦʩ. ɹʦʨʦʢ, ʥʘ ʩʪʝʥʝ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘ, 58Á03'58.5"N 38Á13'57.6"E, 20.04.2020, ʕɻ 

(iNat 42673952). 

Euphydryas maturna (Linnaeus, 1758) (3-ʷ ʢʘʪʝʛʦʨʠʷ. ʈʝʜʢʠʡ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: ʇʝʨʝʩʣʘʚʩʢʠʡ ʨ-ʥ, 2 ʢʤ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʜ. 

ɻʦʨʦʜʠʱʝ, 56Á37'56.9"N 38Á45'29.6"E, ʟʘʙʨʦʰʝʥʥʳʝ ʪʦʨʬʦʢʘʨʴʝʨʳ, 

12.06.2021, ʕɻ (iNat 83111639). 

Glaucopsyche alexis (Poda, 1761) (2-ʷ ʢʘʪʝʛʦʨʠʷ. 

ʉʦʢʨʘʱʘʶʱʠʡʩʷ ʚ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: ʈʳʙʠʥʩʢʠʡ ʨ-ʥ, ʟʘʙʨʦʰʝʥʥʳʝ ʢʘʨʴʝʨʳ 

ʊʠʭʤʝʥʝʚʩʢʦʛʦ ʪʦʨʬʦʧʨʝʜʧʨʠʷʪʠʷ, 57Á57'22.8"N 38Á37'19.6"E, 

10.06.2019, ʕɻ (iNat 26755667). 

Melitaea phoebe (Denis et Schifferm¿ller, 1775) (2-  ̫ ʢʘʪʝʛʦʨʠʷ. 

ʉʦʢʨʘʱʘʶʱʠʡʩʷ ʚ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,2 ʢʤ ʢ ʶʛʫ ʦʪ ʜ. ɺʝʨʭʥʠʝ 

ʇʣʦʩʪʢʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ 

(ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á41'29.9"N 38Á23'42.0"E, 09.07.2022, ɸʈ (iNat 

195934517). 

 

ʇʦʟʚʦʥʦʯʥʳʝ 

Ciconia ciconia (Linnaeus, 1758) (3-ʷ ʢʘʪʝʛʦʨʠʷ. ʈʝʜʢʠʡ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, ʫ ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʳ ʜ. 

ʌʝʜʦʨʢʦʚʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ʇʇ çɻʥʝʟʜʦʚʴʝ ʘʠʩʪʦʚ ʚ ʜʝʨ. 

ʌʝʜʦʨʢʦʚʦè, 57Á38'48.6"N 37Á44'52.2"E, ʥʘ ʚʦʜʦʥʘʧʦʨʥʦʡ ʙʘʰʥʝ, 

09.06.2018, ɸɿ (iNat 64431227); 2) ʪʘʤ ʞʝ, ʩ. ʖʨʴʝʚʩʢʦʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʆʆʇʊ ʇʇ çɻʥʝʟʜʦʚʴʝ ʘʠʩʪʦʚ ʚ ʩ. ʖʨʴʝʚʩʢʦʤè, 57Á41'51.1"N 

37Á57'24.0"E, ʥʘ ʚʦʜʦʥʘʧʦʨʥʦʡ ʙʘʰʥʝ, 09.06.2018, ɸɿ (iNat 64431141). 

Larus argentatus Pontoppidan, 1763 (3-  ̫ʢʘʪʝʛʦʨʠʷ. ʈʝʜʢʠʡ ʚʠʜ). 

ʄʘʪʝʨʠʘʣ: ʊʫʪʘʝʚʩʢʠʡ ʨ-ʥ, 0,8 ʢʤ ʢ ʚʦʩʪʦʢʫ ʦʪ ʜ. ʄʘʣʦʝ 

ʊʠʪʦʚʩʢʦʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ʇʇ çɼʦʣʠʥʘ ʨ. ʕʜʦʤʳè, 57Á55'41.9"N 
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39Á21'60.0"E, ʤʝʩʪʦ ʚʧʘʜʝʥʠʷ ʨ. ʕʜʦʤʘ ʚ ʨ. ɺʦʣʛʫ, 28.07.2024, ɸɿ (iNat 

233705668). 

 

ʅʘʭʦʜʢʠ ʚʠʜʦʚ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʦʩʦʙʦʤ ʢʦʥʪʨʦʣʝ ʟʘ ʠʭ 

ʩʦʩʪʦʷʥʠʝʤ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʗʨʦʩʣʘʚʩʢʦʡ 

ʦʙʣʘʩʪʠ 

ʉʦʩʫʜʠʩʪʳʝ ʨʘʩʪʝʥʠʷ 

Acorus calamus L. 

ʄʘʪʝʨʠʘʣ: 1) ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,3 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʜ. ʋʛʦʣʴʥʠʢʠ, 

ʙʝʨʝʛ ʨ. ɺʦʣʛʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ 

(ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á44'50.8"N 38Á27'12.2"E, 11.07.2022, ɸʈ (iNat 

135901728, 135901726); 2) ʪʘʤ ʞʝ, 0,35 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʜ. ʋʛʦʣʴʥʠʢʠ, 

ʙʝʨʝʛ ʨ. ɺʦʣʛʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ 

(ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á44'52.8"N 38Á27'13.1"E, 11.07.2022, ɸʈ (iNat 

135901681). 

Campanula latifolia L. 

ʄʘʪʝʨʠʘʣ: 1) ʃʶʙʠʤʩʢʠʡ ʨ-ʥ, 2 ʢʤ ʥʘ ʚʦʩʪʦʢ ʦʪ ʜ. ʇʦʯʠʥʦʢ-

ʏʝʨʝʧʘʥʦʚ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çʅʘʫʤʦʚʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

58Á20'43.9"N 40Á49'31.4"E, 14.07.2023, ʃʄ (iNat 174182227); 2) ʪʘʤ ʞʝ, 

0,7 ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʞ/ʜ ʩʪ. ʈʫʰʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ 

çʅʘʫʤʦʚʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 58Á20'28.4"N 40Á50'48.4"E, 15.07.2023, 

ʃʄ (iNat 174182235). 

Convallaria majalis L. 

ʄʘʪʝʨʠʘʣ: 1) ʃʶʙʠʤʩʢʠʡ ʨ-ʥ, 2,3 ʢʤ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʜ. 

ɹʝʣʦʛʣʘʟʦʚʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çʅʘʫʤʦʚʩʢʠʡ 

(ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 58Á19'26.0"N 40Á51'57.2"E, 14.07.2023, ɸʈ (iNat 

173763967); 2) ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,4 ʢʤ ʢ ʶʛʫ ʦʪ ʜ. ɺʝʨʭʥʠʝ ʇʣʦʩʪʢʠ, 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

57Á41'20.8"N 38Á23'42.0"E, 09.07.2022, ɸʈ (iNat 135908953); 3) ʪʘʤ ʞʝ, 

0,26 ʢʤ ʢ ʟʘʧʘʜʫ ʦʪ ɼʆʃ ʠʤ. ɻʘʡʜʘʨʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ 

çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á44'29.0"N 38Á31'50.8"E, 

10.07.2022, ɸʈ (iNat 135914878); 4) ʪʘʤ ʞʝ, 0,2 ʢʤ ʢ ʶʛʫ ʦʪ 

ʢʦʪʪʝʜʞʥʦʛʦ ʧʦʩʸʣʢʘ ʃʘʨʠʦʥʢʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-

ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á45'46ï47"N 38Á31'05ï7"E, 10.07.2022, 

ɸʈ (iNat 135960287, 135960301, 135960289); 5) ʪʘʤ ʞʝ, 0,5 ʢʤ ʢ ʶʛʫ ʦʪ 

ʜ. ʋʛʦʣʴʥʠʢʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ 

(ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á44'14.1"N 38Á26'55.4"E, 11.07.2022, ɸʈ (iNat 

135903055); 6) ʋʛʣʠʯʩʢʠʡ ʨ-ʥ, 0,7 ʢʤ ʢ ʶʛʫ ʦʪ ʜ. ʄʠʭʝʝʚʦ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

57Á38'47.2"N 38Á31'17.3"E, 11.07.2022, ɸʈ (iNat 135921215); 7) ʪʘʤ ʞʝ, 

ʧʦ ʶʞʥʦʡ ʛʨʘʥʠʮʝ ʜ. ʄʠʭʝʝʚʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-

ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á38'48.1"N 38Á31'15.9"E, 11.07.2022, ɸʈ 

(iNat 135921243). 
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Dryopteris expansa (C. Presl) Fraser-Jenk. et Jermy. 

ʄʘʪʝʨʠʘʣ: 1) ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,9 ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʜ. 

ɻʦʨʦʜʠʱʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ 

(ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á42'33.5"N 38Á32'44.4"E, 11.07.2022, ɸʈ (iNat 

135898114); 2) ʋʛʣʠʯʩʢʠʡ ʨ-ʥ, 1 ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʜ. ɿʘʡʤʠʱʠ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

57Á41'31.5"N 38Á33'52.0"E, 10.07.2022, ɸʈ (iNat 135924694, 135924724). 

Dryopteris filix-mas (L.) Schott. 

ʄʘʪʝʨʠʘʣ: 1) ʃʶʙʠʤʩʢʠʡ ʨ-ʥ, 0,6 ʢʤ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʜ. ʐʘʨʥʘ, 

58Á20'58.5"N 40Á48'22.1"E, 14.07.2023, ɸʈ (iNat 173743912); 2) ʪʘʤ ʞʝ, 

0,5 ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʜ. ɹʝʣʦʛʣʘʟʦʚʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ 

çʅʘʫʤʦʚʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 58Á19'58.9"N 40Á53'56.7"E, 15.07.2023, 

ɸʈ (iNat 173927929); 3) ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,6 ʢʤ ʢ ʟʘʧʘʜʫ ʦʪ ʜ. 

ɻʦʨʦʜʠʱʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ 

(ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á42'24.3"N 38Á32'58.6"E, 11.07.2022, ɸʈ (iNat 

135897575); 4) ʪʘʤ ʞʝ, 0,9 ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʜ. ɻʦʨʦʜʠʱʝ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

57Á42'34.0"N 38Á32'43.8"E, 11.07.2022, ɸʈ (iNat 135898178); 5) ʪʘʤ ʞʝ, 

0,5 ʢʤ ʢ ʶʛʫ ʦʪ ʜ. ʋʛʦʣʴʥʠʢʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-

ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á44'13.9"N 38Á26'56.6"E, 11.07.2022, ɸʈ 

(iNat 135903108); 6) ʋʛʣʠʯʩʢʠʡ ʨ-ʥ, ʫ ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʳ ʜ. ʐʫʙʠʥʦ, 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

57Á37'25.6"N 38Á29'15.0"E, 10.07.2022, ɸʈ (iNat 135914643); 7) ʪʘʤ ʞʝ, 

1 ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʜ. ɿʘʡʤʠʱʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ 

çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á41'31ï33"N 38Á33'51ï54"E, 

10.07.2022, ɸʈ (iNat 135924661, 135924759). 

Juniperus communis L. 

ʄʘʪʝʨʠʘʣ: 1) ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,5 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʜ. ɹʦʨʦʢ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɼʦʣʠʥʘ ʨ. ʖʭʦʪʠ (ʣʘʥʜʰʘʬʪʥʳʡ)è, 

57Á46'55.0"N 38Á29'23.9"E, 03.07.2021, ɸʈ (iNat 135955075); 2) ʪʘʤ ʞʝ, 

0,2 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʜ. ʅʝʚʝʨʦʚʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-

ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á46'05.9"N 38Á28'48.8"E, 09.07.2022, ɸʈ 

(iNat 135927012); 3) ʪʘʤ ʞʝ, 0,3 ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʜ. ʅʝʚʝʨʦʚʦ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

57Á46'08.7"N 38Á28'33.4"E, 09.07.2022, ɸʈ (iNat 135926949); 4) ʪʘʤ ʞʝ, 

0,25 ʢʤ ʢ ʶʛʫ ʦʪ ʢʦʪʪʝʜʞʥʦʛʦ ʧʦʩʸʣʢʘ ʃʘʨʠʦʥʢʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ 

ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á45'44.3"N 38Á31'13.8"E, 

10.07.2022, ɸʈ (iNat 135960315). 

Lycopodium clavatum L. 

ʄʘʪʝʨʠʘʣ: 1) ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,5 ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʜ. 

ɹʦʨʦʢ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ʇʇ çʉʦʩʥʦʚʳʡ ʙʦʨ ʩ. ʆʭʦʪʠʥʦè, 

57Á46'55.8"N 38Á29'12.8"E, 03.07.2021, ɸʈ (iNat 135955377); 2) ʪʘʤ ʞʝ, 

0,23 ʢʤ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ɼʆʃ ʠʤ. ɻʘʡʜʘʨʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ 
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çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á44'26.5"N 38Á31'54.2"E, 

10.07.2022, ɸʈ (iNat 135914852). 

Malus sylvestris Mill . 

ʄʘʪʝʨʠʘʣ: ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,8 ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʜ. 

ɻʦʨʦʜʠʱʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ 

(ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á42'30.7"N 38Á32'49.2"E, 11.07.2022, ɸʈ (iNat 

135898066). 

Nymphaea candida J. Presl et C. Presl. 

ʄʘʪʝʨʠʘʣ: ʊʫʪʘʝʚʩʢʠʡ ʨ-ʥ, ʩ. ʈʘʪʤʠʨʦʚʦ, 57Á52'50.7"N 

39Á40'09.0"E, ʜʝʨʝʚʝʥʩʢʘʷ ʢʦʧʘʥʴ; ʩʢʦʨʝʝ ʚʩʝʛʦ, ʚʳʩʘʞʝʥʦ ʤʝʩʪʥʳʤʠ 

ʞʠʪʝʣʷʤʠ ʚ ʜʝʢʦʨʘʪʠʚʥʳʭ ʮʝʣʷʭ, 30.07.2024, ɸɿ (iNat 234474530). 

Phegopteris connectilis (Michx.) Watt. 

ʄʘʪʝʨʠʘʣ: 1) ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,85 ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʜ. 

ɻʦʨʦʜʠʱʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ 

(ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á42'31.9"N 38Á32'47.3"E, 11.07.2022, ɸʈ (iNat 

135898209); 2) ʋʛʣʠʯʩʢʠʡ ʨ-ʥ, 0,15 ʢʤ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʜ. ɻʦʨʦʜʠʱʝ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

57Á42'15.1"N 38Á33'28.9"E, 10.07.2022, ɸʈ (iNat 135929274). 

Primula veris L. 

ʄʘʪʝʨʠʘʣ: ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,2 ʢʤ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʜ. ɺʝʨʭʥʠʝ 

ʇʣʦʩʪʢʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ 

(ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á41'29.4"N 38Á23'40.1"E, 09.07.2022, ɸʈ (iNat 

135904680). 

Rubus chamaemorus L. 

ʄʘʪʝʨʠʘʣ: ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,9 ʢʤ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʜ. 

ʅʝʚʝʨʦʚʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ 

(ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á45'30.9"N 38Á29'25.0"E, 03.07.2021, ɸʈ (iNat 

135952965). 

Spinulum annotinum (L.) A. Haines. 

ʄʘʪʝʨʠʘʣ: 1) ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,4 ʢʤ ʢ ʶʛʫ ʦʪ ʜ. ɺʝʨʭʥʠʝ 

ʇʣʦʩʪʢʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ 

(ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á41'20.8"N 38Á23'40.3"E, 09.07.2022, ɸʈ (iNat 

135908944); 2) ʪʘʤ ʞʝ, 0,2 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʜ. ʅʝʚʝʨʦʚʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á46'06.2"N 

38Á28'47.4"E, 09.07.2022, ɸʈ (iNat 135926997); 3) ʪʘʤ ʞʝ, 0,27 ʢʤ ʢ 

ʩʝʚʝʨʫ ʦʪ ʜ. ʅʝʚʝʨʦʚʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ 

(ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á46'07.5"N 38Á28'43.6"E, 09.07.2022, ɸʈ (iNat 

135926990); 4) ʋʛʣʠʯʩʢʠʡ ʨ-ʥ, 0,2 ʢʤ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʜ. ɻʦʨʦʜʠʱʝ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

57Á42'13.4"N 38Á33'28.7"E, 10.07.2022, ɸʈ (iNat 135929262). 

Trollius europaeus L. 

ʄʘʪʝʨʠʘʣ: 1) ʃʶʙʠʤʩʢʠʡ ʨ-ʥ, 0,6 ʢʤ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʜ. ʐʘʨʥʘ, 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çʅʘʫʤʦʚʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 
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58Á20'53.1"N 40Á48'20.7"E, 14.07.2023, ɸʈ (iNat 173753855); 2) 

ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,6 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʜ. ɺʦʣʦʜʠʥʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á43'21.2"N 

38Á32'51.7"E, 10.07.2022, ɸʈ (iNat 135912288); 3) ʋʛʣʠʯʩʢʠʡ ʨ-ʥ, 2,4 ʢʤ 

ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʜ. ɺʝʨʭʥʠʝ ʇʣʦʩʪʢʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ 

çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á40'39.5"N 38Á25'38.8"E, 

04.07.2021, ɸʈ (iNat 135951880). 

Valeriana officinalis L. 

ʄʘʪʝʨʠʘʣ: 1) ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,25 ʢʤ ʢ ʶʛʫ ʦʪ ʜ. ʋʛʦʣʴʥʠʢʠ, 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

57Á44'20.7"N 38Á27'01.2"E, 11.07.2022, ɸʈ (iNat 135922279); 2) 

ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, ʧʨʘʚʳʡ ʙʝʨʝʛ ʨ. ɺʦʣʛʠ, ʫ ʄʳʰʢʠʥʩʢʦʡ ʧʘʨʦʤʥʦʡ 

ʧʝʨʝʧʨʘʚʳ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ 

(ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á46'36.7"N 38Á27'38.6"E, ʣʫʛ, 12.07.2022, ɸʈ (iNat 

135921406); 3) ʋʛʣʠʯʩʢʠʡ ʨ-ʥ, 0,2 ʢʤ ʢ ʚʦʩʪʦʢʫ ʦʪ ʜ. ɹʦʨʦʫʰʢʘ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

57Á38'21.4"N 38Á30'48.9"E, 11.07.2022, ɸʈ (iNat 129589977). 

Viola hirta L. 

ʄʘʪʝʨʠʘʣ: 1) ʃʶʙʠʤʩʢʠʡ ʨ-ʥ, 0,47 ʢʤ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʧʦʩ. 

ʉʦʢʦʣʠʥʳʡ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çʅʘʫʤʦʚʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

58Á20'23.5"N 40Á48'19.7"E, 17.07.2023, ɸʈ (iNat 173929985); 2) 

ʄʳʰʢʠʥʩʢʠʡ ʨ-ʥ, 0,17 ʢʤ ʢ ʟʘʧʘʜʫ ʦʪ ɼʆʃ ʠʤ. ɻʘʡʜʘʨʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʆʆʇʊ ɻʇɿ çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á44'30"N 

38Á31'57"E, 10.07.2022, ɸʈ (iNat 135914863, 135914864); 3) ʋʛʣʠʯʩʢʠʡ 

ʨ-ʥ, ʤʝʞʜʫ ʜʜ. ʐʝʚʝʨʜʠʥʦ ʠ ʖʩʦʚʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ 

çɺʝʨʭʥʝ-ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 57Á38'06.0"N 38Á22'59.9"E, 

09.07.2022, ɸʈ (iNat 135913020). 

Viola mirabilis L. 

ʄʘʪʝʨʠʘʣ: ʃʶʙʠʤʩʢʠʡ ʨ-ʥ, 0,7 ʢʤ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʧʦʩ. 

ʉʦʢʦʣʠʥʳʡ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ɻʇɿ çʅʘʫʤʦʚʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, 

58Á20'23.4"N 40Á48'35.1"E, 16.07.2023, ɸʈ (iNat 173929925). 

 

ʇʦʟʚʦʥʦʯʥʳʝ 

Ardea cinerea Linnaeus, 1758. 

ʄʘʪʝʨʠʘʣ: 1) ʃʶʙʠʤʩʢʠʡ ʨ-ʥ, 0,3 ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʜ. 

ɹʝʣʦʛʣʘʟʦʚʦ, 58Á19'54.4"N 40Á54'06.1"E, ʙʝʨʝʛ ʨ. ʈʫʰʘ, 15.07.2023, ɸʈ 

(iNat 173927919); 2) ʊʫʪʘʝʚʩʢʠʡ ʨ-ʥ, ʧʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮʝ ʩ. 

ʅʦʚʦʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ʇʇ çʇʘʨʢ ʠ ʧʨʫʜ ʚ ʩ. ʅʦʚʦʤè, 

57Á49'06.1"N 39Á41'59.1"E, ʟʘʨʦʩʰʠʡ ʩʪʘʨʠʥʥʳʡ ʧʨʫʜ, 30.07.2024, ɸɿ 

(iNat 234484953). 

Calidris pugnax (Linnaeus, 1758) (ʩʠʥ. Philomachus pugnax 

(Linnaeus, 1758)). 
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ʄʘʪʝʨʠʘʣ: ʋʛʣʠʯʩʢʠʡ ʨ-ʥ, ʧʦʩ. ɸʣʪʳʥʦʚʦ, ʦʢʦʣʦ ʩʘʥʘʪʦʨʠʷ 

çʋʛʣʠʯè, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ʇʇ çʋʨʦʯʠʱʝ ɸʣʪʳʥʦʚʦè, ʙʝʨʝʛ ʨ. 

ɺʦʣʛʘ, 57Á34'00.6"N 38Á17'40.2"E, 09.08.2023, ɸɿ (iNat 177570120). 

Falco subbuteo Linnaeus, 1758. 

ʄʘʪʝʨʠʘʣ: ʋʛʣʠʯʩʢʠʡ ʨ-ʥ, ʛ. ʋʛʣʠʯ, ʫ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮʳ 

ʆʆʇʊ çʃʝʚʦʙʝʨʝʞʥʳʡ ʙʦʨè, ʥʘ ʙʝʨʝʛʫ ʨ. ʂʦʨʦʞʝʯʥʳ, 57Á32'21.2"N 

38Á17'17.8"E, 09.08.2023, ɸɿ (iNat 177568240). 

Natrix natrix Linnaeus, 1758. 

ʄʘʪʝʨʠʘʣ: ʋʛʣʠʯʩʢʠʡ ʨ-ʥ, ʫ ʶʞʥʦʡ ʛʨʘʥʠʮʳ ʜ. ʇʦʜʦʣ, 

57Á37'28.6"N 38Á22'03.3"E, 01.07.2018, ɸʈ (iNat 141066797). 

 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ 

ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʃʶʙʠʤʩʢʦʛʦ, ʄʳʰʢʠʥʩʢʦʛʦ, 

ʅʝʢʦʫʟʩʢʦʛʦ, ʇʝʨʝʩʣʘʚʩʢʦʛʦ, ʈʳʙʠʥʩʢʦʛʦ, ʊʫʪʘʝʚʩʢʦʛʦ, ʋʛʣʠʯʩʢʦʛʦ ʠ 

ʗʨʦʩʣʘʚʩʢʦʛʦ ʨʘʡʦʥʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 121 ʣʦʢʘʣʠʪʝʪ ʦʭʨʘʥʷʝʤʳʭ ʠ 

ʨʝʜʢʠʭ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 67 ʠ 54) ʚ ʨʝʛʠʦʥʝ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ. 

ʉʨʝʜʠ ʛʨʫʧʧʳ ʦʭʨʘʥʷʝʤʳʭ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʠʤʝʶʪ 3-ʶ 

ʢʘʪʝʛʦʨʠʶ (ʨʝʜʢʠʝ ʚʠʜʳ) (23 ʪʘʢʩʦʥʘ ʚʠʜʦʚʦʛʦ ʨʘʥʛʘ). ɺʠʜʳ ʜʨʫʛʠʭ 

ʢʘʪʝʛʦʨʠʡ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ [2015] ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 2-ʷ ʢʘʪʝʛʦʨʠʷ ï 3 ʚʠʜʘ, 4-ʷ ï 5 ʚʠʜʦʚ. ʈʝʜʢʠʝ ʠ 

ʦʭʨʘʥʷʝʤʳʝ ʚʠʜʳ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʜʝʩʷʪʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʨʸʭ ʟʘʢʘʟʥʠʢʦʚ (çɺʝʨʭʥʝ-

ɺʦʣʞʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è, çɼʦʣʠʥʘ ʨ. ʖʭʦʪʠ (ʣʘʥʜʰʘʬʪʥʳʡ)è, 

çʅʘʫʤʦʚʩʢʠʡ (ʟʦʦʣʦʛʠʯʝʩʢʠʡ)è) ʠ ʩʝʤʠ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ 

(çɻʥʝʟʜʦʚʴʝ ʘʠʩʪʦʚ ʚ ʜʝʨ. ʌʝʜʦʨʢʦʚʦè, çɻʥʝʟʜʦʚʴʝ ʘʠʩʪʦʚ ʚ ʩ. 

ʖʨʴʝʚʩʢʦʤè, çɼʦʣʠʥʘ ʨ. ʕʜʦʤʳè, çʇʘʨʢ ʠ ʧʨʫʜ ʚ ʩ. ʅʦʚʦʤè, 

çʉʦʩʥʦʚʳʡ ʙʦʨ ʩ. ʆʭʦʪʠʥʦè, çʋʨʦʯʠʱʝ ɸʣʪʳʥʦʚʦè, çʇʝʪʨʦʚʩʢʠʡ 

ʧʘʨʢè). ʅʘʠʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʠʜʦʚ ʦʙʥʘʨʫʞʝʥʘ ʚ ʛʨʘʥʠʮʘʭ ʆʆʇʊ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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This study compiles original data on rare and protected plant and animal 

species recorded in the Lyubimsky, Myshkinsky, Nekouzsky, Pereslavsky, 

Rybinsky, Tutaevsky, Uglichsky, and Yaroslavsky districts of Yaroslavl 

region. New distribution records are reported for 36 plant species, 5 fungi 

and lichen species, 5 invertebrate species, 5 bird species, and 1 reptile 

species. Among these, 3 species fall under Category 2 (declining or 

vulnerable), 23 under Category 3 (rare), and 5 under Category 4 

(insufficiently studied or undefined status). Additionally, 21 species 

requiring special monitoring in their natural habitats are documented. Rare 

and protected species were identified across ten protected areas, including 

three zakazniks (wildlife reserves): Verkhne-Volzhsky (zoological), Dolina 

reki Yukhoti (landscape), and Naumovsky (zoological); and seven natural 

monuments: Gnezdovye aistov v der. Fiodorkovo (Stork Nesting Site in 

Fiodorkovo Village), Gnezdovye aistov v s. Yurievskom (Stork Nesting Site 

in Yurievskoe Village), Dolina reki Edomy (Edoma River Valley), Park i 

prud v s. Novom (Park and Pond in Novoe Village), Sosnovyi bor s. 

Okhotino (Okhotino Pine Forest), Urochishche Altynovo (Altynovo Tract), 

and Petrovsky Park (Petrovsky Park). 

Keywords: biodiversity, new finds, protected species, rare species, Red Data 

Book, protected areas, Yaroslavl region. 
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ɹʦʨʦʢ, e-mail: GarinEV@mail.ru. 
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ɿʀʅʆɺʔɽɺ ɸʥʜʨʝʡ ɺʘʣʝʨʴʝʚʠʯ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʯʥʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʘʚʝʜʫʶʱʠʡ 

ʢʘʬʝʜʨʦʡ ʟʦʦʣʦʛʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ (ʚʥʫʪʨʝʥʥʝʝ ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʦ), 

ʌɻɹʆʋ ɺʆ çʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 170100, ʊʚʝʨʴ, 

ʫʣ. ɾʝʣʷʙʦʚʘ, ʜ. 33, e-mail: Zinovev.AV@tversu.ru. 
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(ʂ 90-ʃɽʊʀʖ ʃʖɼʄʀʃʓ ɸʃɽʂʉɽɽɺʅʓ ɾʋʂʆɺʆʁ) 
 

ɸ.ɸ. ʅʦʪʦʚ
1
, ɺ.ɸ. ʅʦʪʦʚ2,1, ʉ.ɸ. ʀʚʘʥʦʚʘ1 

, ʃ.ɺ. ɿʫʝʚʘ1 

1
ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʚʝʨʴ 

2
ʄɹʆʋ ʉʆʐ ˉ 3, ʧʦʩ. ʈʝʜʢʠʥʦ 

 

19 ʬʝʚʨʘʣʷ 2025 ʛ. ʠʩʧʦʣʥʠʣʦʩʴ 90 ʣʝʪ ʚʳʜʘʶʱʝʤʫʩʷ ʫʯʝʥʦʤʫ, 

ʟʘʩʣʫʞʝʥʥʦʤʫ ʜʝʷʪʝʣʶ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʜʦʢʪʦʨʫ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʫ ʃʶʜʤʠʣʝ ɸʣʝʢʩʝʝʚʥʝ ɾʫʢʦʚʦʡ. ʆʥʘ 

ʚʥʝʩʣʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʙʠʦʣʦʛʠʠ ʠ 

ʵʢʦʣʦʛʠʠ, ʧʦʧʫʣʷʮʠʦʥʥʦ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʃ.ɸ. ɾʫʢʦʚʘ 

ï ʚʝʜʫʱʠʡ ʩʧʝʮʠʘʣʠʩʪ ʚ ʦʙʣʘʩʪʠ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʙʦʪʘʥʠʢʠ, ʧʨʝʢʨʘʩʥʳʡ 

ʧʝʜʘʛʦʛ, ʦʩʥʦʚʘʪʝʣʴ ʥʘʫʯʥʦʡ ʰʢʦʣʳ, ʘʚʪʦʨ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʶʙʠʣʝʠ, ʪʚʦʨʯʝʩʢʘʷ ʙʠʦʛʨʘʬʠʷ, ʃʶʜʤʠʣʘ ɸʣʝʢʩʝʝʚʥʘ 

ɾʫʢʦʚʘ ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʙʠʦʣʦʛʠʷ, ʧʦʧʫʣʷʮʠʦʥʥʦ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʡ 

ʧʦʜʭʦʜ.  

 
ɼʣʷ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ 2025 ʛʦʜ ʦʩʦʙʝʥʥʳʡ. ʆʥ ʩʚʷʟʘʥ ʩ 

ʢʨʫʧʥʳʤʠ ʶʙʠʣʝʷʤʠ ʤʥʦʛʠʭ ʠʟʚʝʩʪʥʳʭ ʙʦʪʘʥʠʢʦʚ. 19 ʬʝʚʨʘʣʷ 2025 ʛ. 

ʠʩʧʦʣʥʠʣʦʩʴ 90 ʣʝʪ ʚʳʜʘʶʱʝʤʫʩʷ ʫʯʝʥʦʤʫ, ʟʘʩʣʫʞʝʥʥʦʤʫ ʜʝʷʪʝʣʶ 

É ʅʦʪʦʚ ɸ.ɸ., ʅʦʪʦʚ ɺ.ɸ., ʀʚʘʥʦʚʘ ʉ.ɸ.,  
    ɿʫʝʚʘ ʃ.ɺ., 2025 
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ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʜʦʢʪʦʨʫ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨʫ ʃʶʜʤʠʣʝ ɸʣʝʢʩʝʝʚʥʝ ɾʫʢʦʚʦʡ. ʕʪʦʪ ʶʙʠʣʝʡ ʩʦʚʧʘʜʘʝʪ ʩ 

70-ʣʝʪʠʝʤ ʝʝ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʃʶʜʤʠʣʘ ɸʣʝʢʩʝʝʚʥʘ ʩʪʦʷʣʘ ʫ 

ʠʩʪʦʢʦʚ ʩʪʘʥʦʚʣʝʥʠʷ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ 

ʈʦʩʩʠʠ ʠ ʚʥʝʩʣʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʧʫʣʷʮʠʦʥʥʦʡ 

ʙʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ. ʉʚʦʶ ʞʠʟʥʴ ʦʥʘ ʧʦʩʚʷʪʠʣʘ ʨʘʟʚʠʪʠʶ ʠʜʝʡ ʝʝ 

ʚʳʜʘʶʱʠʭʩʷ ʫʯʠʪʝʣʝʡ ï ɸʣʝʢʩʝʷ ɸʣʝʢʩʘʥʜʨʦʚʠʯʘ ʋʨʘʥʦʚʘ ʠ ʊʘʪʴʷʥʳ 

ʀʚʘʥʦʚʥʳ ʉʝʨʝʙʨʷʢʦʚʦʡ ï ʦʩʥʦʚʘʪʝʣʝʡ ʫʥʠʢʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʰʢʦʣ.  

ʃʶʜʤʠʣʘ ɸʣʝʢʩʝʝʚʥʘ ï ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʯʝʣʦʚʝʢ, ʫʯʝʥʳʡ, ʧʝʜʘʛʦʛ, 

ʚ ʢʦʪʦʨʦʤ ʛʘʨʤʦʥʠʯʥʦ ʩʦʯʝʪʘʶʪʩʷ ʩʘʤʳʝ ʣʫʯʰʠʝ ʢʘʯʝʩʪʚʘ. ʃʶʙʘʷ 

ʚʩʪʨʝʯʘ ʩ ʥʝʡ ʜʘʨʠʪ ʦʩʦʙʝʥʥʫʶ ʱʝʤʷʱʫʶ ʩʝʨʜʮʝ ʨʘʜʦʩʪʴ, ʧʦʜʦʙʥʫʶ 

ʞʠʚʦʤʫ, ʩʦʛʨʝʚʘʶʱʝʤʫ ʜʫʰʫ ʦʛʥʶ, ʢʦʪʦʨʳʡ ʦʩʪʘʝʪʩʷ ʩ ʪʦʙʦʡ ʥʘʜʦʣʛʦ. 

ɺʩʧʦʤʠʥʘʝʪʩʷ ʩʨʘʟʫ ʩʪʨʦʢʠ çʅʝʠʩʪʦʚ ʠ ʫʧʨʷʤ, ʛʦʨʠ, ʦʛʦʥʴ, ʛʦʨʠéè ʠʟ 

ʧʝʩʥʠ ɹʫʣʘʪʘ ʆʢʫʜʞʘʚʳ, ʢʦʪʦʨʘʷ ʃ.ɸ. ɾʫʢʦʚʦʡ ʦʯʝʥʴ ʥʨʘʚʠʪʩʷ. 

ɺʝʨʦʷʪʥʦ, ʚ ʵʪʠʭ ʩʣʦʚʘʭ ʜʣʷ ʥʝʝ ʝʩʪʴ ʦʩʦʙʝʥʥʳʡ, ʛʣʫʙʠʥʥʳʡ ʩʤʳʩʣ, 

ʩʚʷʟʘʥʥʳʡ ʩ ʜʝʚʠʟʦʤ ʩʝʤʴʠ ɾʫʢʦʚʳʭ çɸ ʚʩʝ-ʪʘʢʠ ʚʧʝʨʝʜʠ ï ʦʛʦʥʴʢʠ!è 

(ɾʫʢʦʚʘ, 2006). ɺ ʙʠʦʛʨʘʬʠʠ ʃʶʜʤʠʣʳ ɸʣʝʢʩʝʝʚʥʳ ʵʪʦʪ ʜʝʚʠʟ ʩʳʛʨʘʣ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ. ʇʦʪʨʷʩʘʶʱʝ ʤʥʦʛʦ ʝʡ ʫʜʘʣʦʩʴ ʩʜʝʣʘʪʴ. ɽʝ ʞʠʟʥʝʥʥʳʡ 

ʧʫʪʴ ʜʦʩʪʦʠʥ ʥʘʧʠʩʘʥʠʷ ʤʥʦʛʦʪʦʤʥʦʛʦ ʨʦʤʘʥʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ ʜʘʞʝ ʢʨʘʪʢʦ ʦʧʠʩʘʪʴ ʚʩʝ ʦʩʥʦʚʥʳʝ ʝʝ ʜʦʩʪʠʞʝʥʠʷ ʥʝʚʦʟʤʦʞʥʦ.  

ʈʦʜʠʣʘʩʴ ʃʶʜʤʠʣʘ ɸʣʝʢʩʝʝʚʥʘ 19 ʬʝʚʨʘʣʷ 1935 ʛ. ʚ ʄʦʩʢʚʝ1. 
ɾʠʪʴ ʚʤʝʩʪʝ ʩ ʨʦʜʠʪʝʣʷʤʠ ï ɸʣʝʢʩʝʝʤ ʅʠʢʦʣʘʝʚʠʯʝʤ ʠ ʊʘʤʘʨʦʡ 
ʉʝʨʛʝʝʚʥʦʡ ɾʫʢʦʚʳʤʠ ï ʥʝ ʧʨʠʰʣʦʩʴ. ɺʦʩʧʠʪʳʚʘʣʠ ʝʝ ʙʘʙʫʰʢʘ ʠ ʜʝʜ 
ï ɽʢʘʪʝʨʠʥʘ ʄʠʭʘʡʣʦʚʥʘ ʠ ʅʠʢʦʣʘʡ ɸʣʝʢʩʝʝʚʠʯ ɾʫʢʦʚʳ (ʨʠʩ. 1). 
ʆʩʦʙʘʷ ʣʶʙʦʚʴ ʢ ʨʘʩʪʝʥʠʷʤ ʧʨʦʷʚʠʣʠʩʴ ʚ ʨʘʥʥʝʤ ʜʝʪʩʪʚʝ. ʇʝʨʚʦʝ 
ʟʥʘʢʦʤʩʪʚʦ ʩ ʥʠʤʠ ʧʨʦʠʟʦʰʣʦ ʚ ʊʦʤʠʣʠʥʦ, ʛʜʝ ʙʳʣʠ ʩʘʜ, ʩʦʩʥʦʚʳʡ ʙʦʨ 
ʠ ʨʝʯʢʘ ʇʝʭʦʨʢʘ. ɺʤʝʩʪʝ ʩ ʜʝʜʦʤ ʦʥʘ ʩʘʞʘʣʘ ʠ ʧʦʣʠʚʘʣʘ ʮʚʝʪʳ, ʩ 
ʚʦʩʪʦʨʛʦʤ ʩʣʫʰʘʣʘ ʨʘʩʩʢʘʟʳ ʙʘʙʫʰʢʠ ʠ ʜʝʜʫʰʢʠ ʦ ʣʝʩʝ. ɺ ʪʨʠ ʛʦʜʘ 
ʃʶʜʤʠʣʘ ʫʞʝ ʫʤʝʣʘ ʯʠʪʘʪʴ, ʫʚʣʝʢʘʣʘʩʴ ʩʪʠʭʘʤʠ. ʈʦʜʥʳʝ ʥʘʫʯʠʣʠ ʝʝ 
ʣʶʙʠʪʴ ʠ ʫʚʘʞʘʪʴ ʣʶʜʝʡ, ʩʦʧʝʨʝʞʠʚʘʪʴ, ʧʦʤʦʛʘʪʴ ʜʝʪʷʤ ʠ ʚʟʨʦʩʣʳʤ. 

ɺ ʰʝʩʪʴ ʣʝʪ ʤʠʨʥʫʶ ʞʠʟʥʴ ʥʘʨʫʰʠʣʘ ʚʦʡʥʘ. ʅʘʚʩʝʛʜʘ ʦʩʪʘʣʠʩʴ 
ʚ ʧʘʤʷʪʠ ʫʞʘʩʳ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ï ʙʦʤʙʝʞʢʠ, ʧʦʞʘʨʳ, ʭʦʣʦʜ ʠ ʛʦʣʦʜ. 
ɼʦʤ ʚ ʊʦʤʠʣʠʥʦ ʙʳʣ ʩʠʣʴʥʦ ʧʦʚʨʝʞʜʝʥ ʧʦʩʣʝ ʨʘʟʨʳʚʘ ʬʫʛʘʩʥʳʭ ʙʦʤʙ, 
ʇʨʠʰʣʦʩʴ ʧʝʨʝʝʭʘʪʴ ʚ ʧʦʩʝʣʦʢ ʇʦʣʷʨʥʠʢ ʦʢʦʣʦ ʈʘʤʝʥʩʢʦʛʦ. ɿʠʤʦʡ 
1941 ʛ. ʩʪʨʘʜʘʣʠ ʦʪ ʛʦʣʦʜʘ ʠ ʙʦʣʝʟʥʝʡ, ʯʫʜʦʤ ʫʜʘʣʦʩʴ ʚʳʞʠʪʴ. ɺ 1943 ʛ. 
ʃ.ɸ. ɾʫʢʦʚʘ ʧʦʩʪʫʧʠʣʘ ʚ 43 ʞʝʥʩʢʫʶ ʰʢʦʣʫ ʚ ʨʘʡʦʥʝ ʉʪʘʨʦʛʦ ɸʨʙʘʪʘ 
(ʨʠʩ. 1). ɺ ʰʢʦʣʝ ʙʳʣʠ ʧʨʝʢʨʘʩʥʳʝ ʫʯʠʪʝʣʷ. ɺ ʪʨʫʜʥʳʝ ʚʦʝʥʥʳʝ ʠ 
ʧʦʩʣʝʚʦʝʥʥʳʝ ʛʦʜʳ ʦʥʠ ʩʦʛʨʝʚʘʣʠ ʫʯʝʥʠʢʦʚ ʫ ʞʝʣʝʟʥʳʭ ʙʫʨʞʫʝʢ, 
ʦʪʜʘʚʘʣʠ ʜʝʪʷʤ ʧʦʩʣʝʜʥʠʝ ʢʫʩʦʯʢʠ ʭʣʝʙʘ. ʉ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ ʰʢʦʣʴʥʠʢʠ 

                                                 

 
1
 ɹʦʣʝʝ ʧʦʣʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʙʠʦʛʨʘʬʠʠ ʃ.ɸ. ɾʫʢʦʚʦʡ ʜʘʥʳ ʚ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʘʭ 

(ɾʫʢʦʚʘ, 2006; ɾʫʢʦʚʘé, 2006, 2024; ʅʦʪʦʚ ʠ ʜʨ., 2015, 2020).  
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ʚʟʷʣʠ ʰʝʬʩʪʚʦ ʥʘʜ ʛʦʩʧʠʪʘʣʝʤ. ʅʘʚʩʝʛʜʘ ʚ ʧʘʤʷʪʠ ʦʩʪʘʣʠʩʴ ʩʪʦʥʳ 
ʨʘʥʝʥʳʭ ʠ ʢʨʦʚʴ ʥʘ ʧʦʚʷʟʢʘʭ. ʅʘʨʘʚʥʝ ʩ ʚʟʨʦʩʣʳʤʠ ʜʝʪʠ ʚʳʥʦʩʠʣʠ ʚʩʝ 
ʪʛ̫ʦʪʳ ʩʪʨʘʰʥʦʛʦ ʚʨʝʤʝʥʠ. ʋʯʠʪʝʣʷ ʩʜʝʣʘʣʠ ʚʩʝ, ʯʪʦʙʳ ʫʯʝʥʠʢʠ 
ʚʳʨʦʩʣʠ ʦʙʨʘʟʦʚʘʥʥʳʤʠ ʣʶʜʴʤʠ, ʜʦʩʪʦʡʥʳʤʠ ʩʚʦʝʡ ʚʝʣʠʢʦʡ ʈʦʜʠʥʳ. 
ʆʩʦʙʝʥʥʦ ʙʣʘʛʦʜʘʨʥʘ ʃʶʜʤʠʣʘ ɸʣʝʢʩʝʝʚʥʘ ʫʯʠʪʝʣʶ ʙʠʦʣʦʛʠʠ ï 
ʄʘʨʠʠ ʅʠʢʦʣʘʝʚʥʝ ʄʠʢʨʶʢʦʚʦʡ, ʢʦʪʦʨʘʷ ʨʘʟʨʝʰʘʣʘ ʝʡ ʧʨʠʭʦʜʠʪʴ 
ʧʦʩʣʝ ʫʨʦʢʦʚ ʚ ʢʣʘʩʩ, ʫʭʘʞʠʚʘʪʴ ʟʘ ʮʚʝʪʘʤʠ, ʩʪʘʚʠʪʴ ʦʧʳʪʳ.  

 

 

 

 

ʈʠʩ. 1. ɼʝʪʩʪʚʦ, ʰʢʦʣʘ ʠ ʫʯʝʙʘ ʚ ʠʥʩʪʠʪʫʪʝ:  
1 ï ʜʝʜʫʰʢʘ ʅ.ɸ. ɾʫʢʦʚ, ʙʘʙʫʰʢʘ ɽ.ʄ. ɾʫʢʦʚʘ, ʧʘʧʘ ɸ.ʅ. ɾʫʢʦʚ,  

ʪʝʪʫʰʢʠ ï ʃ.ʅ ɾʫʢʦʚʘ ʠ ʅ.ʅ. ɾʫʢʦʚʘ (1924 ʛ.);  
2 ï ʃ.ɸ. ɾʫʢʦʚʘ ï ʫʯʝʥʠʮʘ 43-ʡ ʤʦʩʢʦʚʩʢʦʡ ʰʢʦʣʳ (1946 ʛ.);  

3 ï  ʩʙʦʨ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʜʠʩʩʝʨʪʘʮʠʠ, 2- ʠ 3-ʷ ʩʣʝʚʘ ʃ.ɸ. ɾʫʢʦʚʘ ʠ ʆ.ɺ. ʉʤʠʨʥʦʚʘ (1964 ʛ.) 
 

ʉ 7-ʛʦ ʢʣʘʩʩʘ ʃ.ɸ. ɾʫʢʦʚʘ ʩʪʘʣʘ ʭʦʜʠʪʴ ʚ ʪʫʨʠʩʪʠʯʝʩʢʠʡ 
ʢʨʫʞʦʢ ʜʚʦʨʮʘ ʧʠʦʥʝʨʦʚ, ʫʯʘʩʪʚʦʚʘʣʘ ʚ ʧʦʭʦʜʘʭ ʧʦ ʇʦʜʤʦʩʢʦʚʴʶ, 
ʩʦʙʠʨʘʣʘ ʛʝʨʙʘʨʠʡ. ʃʝʪʦʤ 1951 ʛ. ʙʳʣ ʧʦʭʦʜ ʯʝʨʝʟ ʖʞʥʫʶ ʋʢʨʘʠʥʫ ʚ 
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ʂʨʳʤ. ʐʢʦʣʴʥʠʢʠ ʫʚʠʜʝʣʠ ʟʘʧʦʚʝʜʥʠʢ ɸʩʢʘʥʠʷ-ʅʦʚʘ, ʩʪʝʧʠ ʋʢʨʘʠʥʳ, 
ʉʠʚʘʰ, ɹʘʭʯʠ-ʉʘʨʘʡ ʠ ʂʨʳʤʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ. ʍʦʪʷ ʃ.ɸ. ɾʫʢʦʚʦʡ ʦʯʝʥʴ 
ʥʨʘʚʠʣʘʩʴ ʣʠʪʝʨʘʪʫʨʘ ʠ ʧʦʵʟʠʷ, ʧʦʭʦʜʥʘʷ ʞʠʟʥʴ ʧʦʤʦʛʣʘ ʦʢʦʥʯʘʪʝʣʴʥʦ 
ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʬʝʩʩʠʶ. ɺ 1953 ʛ. ʃʶʜʤʠʣʘ ɸʣʝʢʩʝʝʚʥʘ ʦʢʦʥʯʠʣʘ ʰʢʦʣʫ 
ʩ ʟʦʣʦʪʦʡ ʤʝʜʘʣʴʶ ʠ ʧʦʩʪʫʧʠʣʘ ʥʘ ʬʘʢʫʣʴʪʝʪ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʚ 
ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɺ.ʀ. ʃʝʥʠʥʘ. 

ʉʪʫʜʝʥʯʝʩʢʠʝ ʛʦʜʳ ʩʳʛʨʘʣʠ ʦʩʦʙʫʶ ʨʦʣʴ ʚ ʨʘʩʢʨʳʪʠʠ ʪʘʣʘʥʪʘ 
ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʠ ʧʝʜʘʛʦʛʘ. ʃʝʢʮʠʠ ʯʠʪʘʣʠ ʚʳʜʘʶʱʠʝʩʷ ʫʯʝʥʳʝ, ʩʨʝʜʠ 
ʢʦʪʦʨʳʭ ʙʳʣʠ ʄ.ʉ. ɻʠʣʷʨʦʚ, ʖ.ɹ. ʌʠʣʠʧʧʦʚʠʯ, ʌ.ʅ. ʇʨʘʚʜʠʥ,  
ʉ.ʇ. ʅʘʫʤʦʚ, ɸ.ɸ. ʋʨʘʥʦʚ, ʊ.ʀ. ʉʝʨʝʙʨʷʢʦʚʘ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʣ 
ʙʦʪʘʥʠʯʝʩʢʠʡ ʢʨʫʞʦʢ, ʢʦʪʦʨʳʤ ʨʫʢʦʚʦʜʠʣ ɸʣʝʢʩʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 
ʋʨʘʥʦʚ. ɺ ʨʘʙʦʪʝ ʢʨʫʞʢʘ ʚʤʝʩʪʝ ʩ ʃ.ɸ. ɾʫʢʦʚʦʡ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʣʠ 
ʠ ʝʝ ʩʦʢʫʨʩʥʠʢʠ. ʆʥʠ ʨʝʛʫʣʷʨʥʦ ʜʝʣʘʣʠ ʜʦʢʣʘʜʳ, ʚʳʝʟʞʘʣʠ ʥʘ ʦʩʝʥʥʠʝ, 
ʟʠʤʥʠʝ ʠ ʚʝʩʝʥʥʠʝ ʵʢʩʢʫʨʩʠʠ. ʇʦʟʜʥʝʝ ʃ.ɸ. ɾʫʢʦʚʘ ʩ ʥʝʙʦʣʴʰʦʡ 
ʛʨʫʧʧʦʡ ʩʪʫʜʝʥʪʦʚ-ʢʨʫʞʢʦʚʮʝʚ ʩʪʘʣʘ ʨʝʛʫʣʷʨʥʦ ʧʦʩʝʱʘʪʴ ʚ ʄɻʋ 
ʣʝʢʮʠʠ ɸ.ɸ. ʋʨʘʥʦʚʘ ʧʦ ʛʝʦʙʦʪʘʥʠʢʝ, ʊ.ɸ. ʈʘʙʦʪʥʦʚʘ ʧʦ ʣʫʛʦʚʝʜʝʥʠʶ, 
ʉ.ʉ. ʉʪʘʥʢʦʚʘ ʧʦ ʛʝʦʛʨʘʬʠʠ ʨʘʩʪʝʥʠʡ, ʩʧʝʮʢʫʨʩʳ ʥʘ ʬʘʢʫʣʴʪʝʪʝ 
ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʄɻʇʀ. ʆʩʦʙʝʥʥʦ ʟʘʧʦʤʥʠʣʠʩʴ ʣʝʢʮʠʠ ɸ.ɸ. ʋʨʘʥʦʚʘ. 
ʀʭ ʧʦʩʝʱʘʣʠ ʥʝ ʪʦʣʴʢʦ ʙʠʦʣʦʛʠ, ʥʦ ʠ ʤʘʪʝʤʘʪʠʢʠ, ʬʠʟʠʢʠ, ʠʩʪʦʨʠʢʠ, 
ʣʠʪʝʨʘʪʦʨʳ. ɸ.ɸ. ʋʨʘʥʦʚ ʧʦʢʦʨʷʣ ʣʶʙʦʛʦ ʩʣʫʰʘʪʝʣʷ ʫʜʠʚʠʪʝʣʴʥʳʤ 
ʘʨʪʠʩʪʠʟʤʦʤ, ʧʦʪʨʷʩʘʶʱʝʡ ʛʣʫʙʠʥʦʡ, ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʴʶ, ʢʨʘʩʦʪʦʡ 
ʤʳʩʣʝʡ ʠ ʠʜʝʡ. ʆʥ ʠʩʢʨʝʥʥʝ ʚʦʩʭʠʱʘʣʩʷ ʛʘʨʤʦʥʠʝʡ ʧʨʠʨʦʜʳ, ʢʨʘʩʦʪʦʡ 
ʠ ʛʣʫʙʠʥʦʡ ʝʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʫʯʠʣ ʨʘʜʦʚʘʪʴʩʷ ʢʘʞʜʦʤʫ ʦʪʢʨʳʪʠʶ. ʕʪʠ 
ʮʝʥʥʦʩʪʠ ʩʪʘʣʠ ʜʣʷ ʃʶʜʤʠʣʳ ɸʣʝʢʩʝʝʚʥʳ ʧʫʪʝʚʦʜʥʦʡ ʟʚʝʟʜʦʡ ʚ ʝʝ 
ʥʘʫʯʥʦʤ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʪʚʦʨʯʝʩʪʚʝ. ʆʯʝʥʴ ʤʥʦʛʦʝ ʜʘʣʠ ʧʦʣʝʚʳʝ 
ʧʨʘʢʪʠʢʠ ʚ ʧʦʩ. ɺʝʨʙʠʣʢʠ ʠ ʇʘʚʣʦʚʩʢʦʡ ʉʣʦʙʦʜʝ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʇʝʨʚʳʝ ʦʪʢʨʳʪʠʷ ʃ.ɸ. ɾʫʢʦʚʘ ʩʜʝʣʘʣʘ ʥʘ ʵʪʠʭ ʧʨʘʢʪʠʢʘʭ. ɺ 1955 ʛ. 
ʦʥʘ ʦʙʥʘʨʫʞʠʣʘ ʥʦʚʳʡ ʜʣʷ ʇʨʠʦʢʩʢʦ-ʊʝʨʨʘʩʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʚʠʜ ï 
Orchis ustulata L. (MW0296858), ʯʝʤ ʦʯʝʥʴ ʫʜʠʚʠʣʘ ʟʥʘʤʝʥʠʪʦʛʦ 
ʬʣʦʨʠʩʪʘ ʇ.ɸ. ʉʤʠʨʥʦʚʘ, ʧʨʠʝʟʞʘʚʰʝʛʦ ʚ ʧʝʨʠʦʜ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʦʚ. 
ɺ 1956 ʛ. ʃ.ɸ. ɾʫʢʦʚʘ ʩʦʙʨʘʣʘ ʚ ɼʘʨʚʠʥʦʚʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʤʘʪʝʨʠʘʣ 
ʜʣʷ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ ʦ ʙʝʣʦʫʩʝ ʪʦʨʯʘʱʝʤ (Nardus stricta L.). ʆ ʥʝʤ 
ʥʘʧʠʩʘʥʘ ʧʝʨʚʘʷ ʩʪʘʪʴʷ (1959). ɺ 1957 ʛ. ʥʘʯʘʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 
ʩʪʘʥʮʠʠ ʧʦʡʤʝʥʥʦʛʦ ʣʫʛʦʚʦʜʩʪʚʘ ʚ ɼʝʜʠʥʦʚʦ (ʨʠʩ. 1), ʛʜʝ ʃʶʜʤʠʣʘ 
ɸʣʝʢʩʝʝʚʥʘ ʦʙʱʘʣʘʩʴ ʩ ʧʨʦʬʝʩʩʦʨʦʤ ʊ.ɸ. ʈʘʙʦʪʥʦʚʳʤ. 

ʇʝʨʚʳʤ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʃ.ɸ. ɾʫʢʦʚʦʡ ʚ ʄɻʇʀ ʩʪʘʣʘ 
ʧʨʦʬʝʩʩʦʨ ʊ.ʀ. ʉʝʨʝʙʨʷʢʦʚʘ. ʆʥʠ ʙʳʣʠ ʦʯʝʥʴ ʙʣʠʟʢʠ ʧʦ ʜʫʭʫ ʠ ʚ 
ʥʘʫʯʥʦʤ ʪʚʦʨʯʝʩʪʚʝ, ʠ ʚ ʧʦʵʪʠʯʝʩʢʦʤ ʚʦʩʧʨʠʷʪʠʠ ʧʨʠʨʦʜʳ. ʅʘʙʣʶʜʘʷ 
ʟʘ ʨʦʩʪʦʤ ʫʯʝʥʠʮʳ, ʊ.ʀ. ʉʝʨʝʙʨʷʢʦʚʘ ʧʦʯʫʚʩʪʚʦʚʘʣʘ, ʯʪʦ ʩʪʨʫʢʪʫʨʥʦʡ 
ʙʦʪʘʥʠʢʠ ʙʫʜʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʝʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 
ʪʘʣʘʥʪʘ. ʃ.ɸ. ɾʫʢʦʚʫ ʧʨʠʚʣʝʢʘʣʘ ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʞʠʟʥʴ ʨʘʩʪʝʥʠʡ, 
ʢʦʪʦʨʘʷ ʙʳʣʘ ʪʦʛʜʘ ʝʱʝ ʤʘʣʦʧʦʥʷʪʥʦʡ ʜʣʷ ʙʦʪʘʥʠʢʦʚ, ʠ ʝʝ ʚʪʦʨʳʤ 
ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʩʪʘʣ ɸʣʝʢʩʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʋʨʘʥʦʚ. ɽʛʦ 
ʠʜʝʠ ʦʙ ʦʥʪʦʛʝʥʝʟʝ, ʬʠʪʦʛʝʥʥʳʭ ʧʦʣʷʭ, ʩʦʧʨʷʞʝʥʥʦʩʪʠ ʮʝʥʦʧʦʧʫʣʷʮʠʡ 
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ʚ ʬʠʪʦʮʝʥʦʟʘʭ, ʚʦʣʥʦʚʘʷ ʪʝʦʨʠʷ ʨʘʟʚʠʪʠʷ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʟʘʣʦʞʠʣʠ 
ʫʥʠʢʘʣʴʥʳʡ ʬʫʥʜʘʤʝʥʪ, ʦʧʨʝʜʝʣʠʚʰʠʡ ʩʫʜʴʙʫ ʃ.ɸ. ɾʫʢʦʚʦʡ. 

ɺ 1958 ʛ. ʃ.ɸ. ɾʫʢʦʚʘ ʟʘʢʦʥʯʠʣʘ ʩ ʦʪʣʠʯʠʝʤ ʄʇɻʀ ʠ ʙʳʣʘ 
ʦʩʪʘʚʣʝʥʘ ʥʘ ʢʘʬʝʜʨʝ ʙʦʪʘʥʠʢʠ. ʇʨʦʜʦʣʞʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʱʫʯʢʠ ʚ 
ɼʝʜʠʥʦʚʝ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʘʯʘʣʩʷ ʥʘʩʳʱʝʥʥʳʡ ʠ ʙʦʛʘʪʳʡ ʧʦ ʩʚʦʝʡ 
ʛʝʦʛʨʘʬʠʠ ʧʝʨʠʦʜ ʵʢʩʧʝʜʠʮʠʡ ʠ ʧʦʝʟʜʦʢ, ʢʦʪʦʨʳʡ ʧʦʤʦʛ ʩʬʦʨʤʠʨʦʚʘʪʴ 
ʦʯʝʥʴ ʰʠʨʦʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʢʨʫʛʦʟʦʨ. ʆʥʘ ʨʘʙʦʪʘʣʘ ʚ ɹʘʪʫʤʩʢʦʤ, 
ʊʙʠʣʠʩʩʢʦʤ ʠ ʅʠʢʠʪʩʢʦʤ ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʘʭ, ʩʦʙʠʨʘʣʘ ʛʝʨʙʘʨʠʡ ʜʣʷ 
ʢʘʬʝʜʨʳ, ʠʟʫʯʘʣʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩʫʙʪʨʦʧʠʢʦʚ.  

ʅʘʫʯʥʘʷ ʞʠʟʥʴ ʢʘʬʝʜʨʳ ʙʳʣʘ ʦʯʝʥʴ ʤʥʦʛʦʧʣʘʥʦʚʦʡ. ʈʝʛʫʣʷʨʥʦ 
ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʫʯʥʳʝ ʩʝʤʠʥʘʨʳ. ɺ 1964 ʛ. ʦʪʢʨʳʣʘʩʴ ʧʨʦʙʣʝʤʥʘʷ 
ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ (ʇɹʃ). ɽʝ ʙʦʪʘʥʠʯʝʩʢʠʡ ʦʪʜʝʣ ʚʦʟʛʣʘʚʠʣ 
ʧʨʦʬʝʩʩʦʨ ɸ.ɸ. ʋʨʘʥʦʚ. ʅʘʯʘʣʦʩʴ ʘʢʪʠʚʥʦʝ ʠʟʫʯʝʥʠʝ ʦʥʪʦʛʝʥʝʟʘ ʠ 
ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʡ ʨʘʩʪʝʥʠʡ. ɿʘʱʠʪʠʣʠ ʢʘʥʜʠʜʘʪʩʢʠʝ ʜʠʩʩʝʨʪʘʮʠʠ 
ʅ.ʀ. ʐʦʨʠʥʘ, ʃ.ɹ. ɿʘʫʛʦʣʴʥʦʚʘ, ʆ.ɺ. ʉʤʠʨʥʦʚʘ, ɽ.ʀ. ʂʫʨʯʝʥʢʦ,  
ʃ.ʀ. ɺʦʨʦʥʮʦʚʘ, ʅ.ʀ. ɹʝʣʷʥʠʥʘ, ʃ.ʄ. ʐʘʬʨʘʥʦʚʘ, ʃ.ɽ. ɻʘʮʫʢ ʠ ʜʨʫʛʠʝ 
ʘʩʧʠʨʘʥʪʳ ɸ.ɸ. ʋʨʘʥʦʚʘ ʠ ʀ.ɻ. ʉʝʨʝʙʨʷʢʦʚʘ. ʃʶʜʤʠʣʘ ɸʣʝʢʩʝʝʚʥʘ ʧʦʜ 
ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ.ɸ. ʋʨʘʥʦʚʘ ʠʩʩʣʝʜʦʚʘʣʘ ʧʦʧʫʣʷʮʠʠ ʱʫʯʢʠ ʜʝʨʥʠʩʪʦʡ 
(ɾʫʢʦʚʘ, 1967). ɿʘʱʠʪʘ ʩʦʩʪʦʷʣʘʩʴ ʚ ʤʘʨʪʝ 1967 ʛ. ɽʝ ʜʠʩʩʝʨʪʘʮʠʷ 
ʩʪʘʣʘ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʨʘʙʦʪ, ʚ ʢʦʪʦʨʳʭ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʘ ʩʣʦʞʥʘʷ 
ʜʠʥʘʤʠʢʘ ʧʦʧʫʣʷʮʠʡ ʜʝʨʥʦʚʠʥʥʳʭ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ. 

ʇʦʩʣʝ ʟʘʱʠʪʳ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘʯʘʣʩʷ ʧʝʨʠʦʜ ʜʘʣʴʥʠʭ ʚʳʝʟʜʥʳʭ 
ʧʨʘʢʪʠʢ ʠ ʵʢʩʧʝʜʠʮʠʡ. ʉʣʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʯʠʩʣʠʪʴ ʚʩʝ ʧʦʭʦʜʳ, ʚ 
ʢʦʪʦʨʳʭ ʧʦʙʳʚʘʣʘ ʃʶʜʤʠʣʘ ɸʣʝʢʩʝʝʚʥʘ. ʀʭ ʙʳʣʦ ʙʦʣʝʝ 70 (ʨʠʩ. 1, 3). 
ʉʨʝʜʠ ʥʠʭ ʧʦʝʟʜʢʘ ʥʘ ʉʦʣʦʚʝʮʢʠʝ ʦʩʪʨʦʚʘ ʩ ʪʷʞʝʣʳʤʠ ʧʝʨʝʭʦʜʘʤʠ ʧʦ 
30 ʢʤ ʚ ʜʝʥʴ, ʩʫʰʢʦʡ ʛʝʨʙʘʨʠʷ ʥʘʜ ʢʦʩʪʨʦʤ. ɹʳʣʠ ʵʢʩʧʝʜʠʮʠʠ ʚ 
ɿʘʢʘʨʧʘʪʴʝ, ɸʨʭʘʥʛʝʣʴʩʢ, ʍʦʣʤʦʛʦʨʳ, ʥʘ ʉʝʚʝʨʥʫʶ ɼʚʠʥʫ, ʚ ʂʘʨʝʣʠʶ, 
ʄʫʨʤʘʥʩʢʫʶ ʦʙʣʘʩʪʴ. ʃ.ɸ. ɾʫʢʦʚʘ ʧʨʦʚʦʜʠʣʘ ʧʨʘʢʪʠʢʠ ʚ ʟʘʧʦʚʝʜʥʠʢʝ 
çʂʠʚʘʯè, ʚ ʂʘʥʜʘʣʘʢʰʝ, ʂʠʞʘʭ, ɿʘʦʥʝʞʴʝ, ʥʘ ɹʘʡʢʘʣʝ. ɺ ʵʪʠʭ ʨʝʛʠʦʥʘʭ 
ʙʳʣ ʩʦʙʨʘʥ ʫʥʠʢʘʣʴʥʳʡ ʧʦ ʦʙʲʝʤʫ ʨʘʟʥʦʧʣʘʥʦʚʳʡ ʤʘʪʝʨʠʘʣ. 

ɺ 1974 ʛ ʢʘʬʝʜʨʘ ʙʦʪʘʥʠʢʠ ʠ ʧʨʦʙʣʝʤʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʄʇɻʀ 
ʦʩʠʨʦʪʝʣʠ. ʉʢʦʥʯʘʣʩʷ ɸ.ɸ. ʋʨʘʥʦʚ. ɿʘʚʝʜʦʚʘʪʴ ʢʘʬʝʜʨʦʡ ʩʪʘʣʘ ʊ.ʀ. 
ʉʝʨʝʙʨʷʢʦʚʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʷʞʝʣʫʶ ʜʣʷ ʚʩʝʭ ʧʦʪʝʨʶ, ʋʨʘʥʦʚʩʢʘʷ ʰʢʦʣʘ 
ʙʳʣʘ ʦʯʝʥʴ ʜʦʩʪʦʡʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 1975 ʛ. ʥʘ XII ʄʝʞʜʫʥʘʨʦʜʥʦʤ 
ɹʦʪʘʥʠʯʝʩʢʦʤ ʢʦʥʛʨʝʩʩʝ, ʧʨʦʭʦʜʠʚʰʝʤ ʚ ʃʝʥʠʥʛʨʘʜʝ. ɺ ʊʘʚʨʠʯʝʩʢʦʤ 
ʜʚʦʨʮʝ ʧʨʦʚʝʜʝʥ ʧʦʧʫʣʷʮʠʦʥʥʳʡ ʩʝʤʠʥʘʨ (ʨʠʩ. 2), ʚ ʢʦʪʦʨʦʤ ʫʯʘʩʪʚʦʚʘʣʘ 
ʃ.ɸ. ɾʫʢʦʚʘ. ɼʝʣʝʛʘʪʘʤ ʢʦʥʛʨʝʩʩʘ ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʤʝʪʦʜʠʢʘ 
ʚʳʜʝʣʝʥʠʷ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ. ʇʦ ʠʥʠʮʠʘʪʠʚʝ ʜʦʢʪʦʨʘ ɼʞ. 
ʋʘʡʪʘ ʩʦʟʜʘʥʦ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʦʙʱʝʩʪʚʦ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ. 
ʋʨʘʥʦʚʩʢʘʷ ʰʢʦʣʘ ʧʨʦʜʦʣʞʘʣʘ ʦʯʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ. ɺ 1970ï
1980-ʝ ʛʛ. ʦʧʫʙʣʠʢʦʚʘʥʦ 5 ʤʦʥʦʛʨʘʬʠʡ ʦ ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ ʨʘʩʪʝʥʠʡ (1976, 
1977, 1987, 1985, 1988), 3 ʚʳʧʫʩʢʘ çɼʠʘʛʥʦʟʦʚ ʠ ʢʣʶʯʝʡ ʚʦʟʨʘʩʪʥʳʭ 
ʩʦʩʪʦʷʥʠʡ ʨʘʩʪʝʥʠʡè (1980ï1983), 2 ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʩʦʙʠʷ ʧʦ ʘʥʘʣʠʟʫ 
ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʠ ʢʦʥʩʦʨʮʠʡ (1986, 1987) ʠ ʢʦʣʣʝʢʪʠʚʥʘʷ ʤʦʥʦʛʨʘʬʠʷ 
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çThe population structure of vegetationè (1985). ɺʦ ʚʩʝʭ ʵʪʠʭ ʠʟʜʘʥʠʷʭ 
ʫʯʘʩʪʚʦʚʘʣʘ ʃ.ɸ. ɾʫʢʦʚʘ. ɹʣʘʛʦʜʘʨʷ ʝʝ ʨʘʙʦʪʝ ʩ ɸ.ʉ. ʂʦʤʘʨʦʚʳʤ ʩʦʟʜʘʥʦ 
ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʜʠʥʘʤʠʢʠ ʧʦʧʫʣʷʮʠʡ.  

ʉʬʝʨʘ ʥʘʫʯʥʳʭ ʠʥʪʝʨʝʩʦʚ ʃ.ɸ. ɾʫʢʦʚʦʡ ʙʳʩʪʨʦ ʨʘʩʰʠʨʷʣʘʩʴ. 
ʆʥʘ ʘʢʪʠʚʥʦ ʠʟʫʯʘʣʘ ʧʦʧʫʣʷʮʠʠ ʨʘʩʪʝʥʠʡ ʨʘʟʥʳʭ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ. ɺ 
ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʦʝʟʜʢʘʭ ʠ ʵʢʩʧʝʜʠʮʠʷʭ ʩʦʙʨʘʥ ʢʦʣʦʩʩʘʣʴʥʳʡ ʦʙʲʝʤ 
ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʦʙʦʙʱʝʥʳ ʚ ʜʦʢʪʦʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ çɼʠʥʘʤʠʢʘ 
ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʣʫʛʦʚʳʭ ʨʘʩʪʝʥʠʡè (1987), ʙʣʝʩʪʷʱʝ ʟʘʱʠʱʝʥʥʦʡ ʚ 
1988 ʛ. ʕʪʘ ʨʘʙʦʪʘ ʦʙʲʝʤʦʤ 667 ʩʪʨʘʥʠʮ ʙʳʣʘ ʥʦʚʘʪʦʨʩʢʦʡ ʧʦ ʩʚʦʝʡ 
ʰʠʨʦʪʝ ʠ ʛʣʫʙʠʥʝ. ɺ ʥʝʡ ʃʶʜʤʠʣʘ ɸʣʝʢʩʝʝʚʥʘ ʨʘʩʢʨʳʣʘ ʨʘʟʣʠʯʥʳʝ 
ʘʩʧʝʢʪʳ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʞʠʟʥʠ ʣʫʛʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʟʘʣʦʞʠʣʘ ʦʩʥʦʚʫ 
ʜʣʷ ʢʦʥʮʝʧʮʠʠ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ ʦʥʪʦʛʝʥʝʟʘ. 

ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʃ.ɸ. ɾʫʢʦʚʦʡ ʚ ʄɻʇʀ 
ʪʘʢʞʝ ʙʳʣʘ ʦʯʝʥʴ ʨʘʟʥʦʧʣʘʥʦʚʦʡ (ʨʠʩ. 4). ʆʥʘ ʯʠʪʘʣʘ ʢʫʨʩʳ ʣʝʢʮʠʡ ʧʦ 
ʤʦʨʬʦʣʦʛʠʠ ʠ ʘʥʘʪʦʤʠʠ ʨʘʩʪʝʥʠʡ, ʩʠʩʪʝʤʘʪʠʢʝ ʥʠʟʰʠʭ ʠ ʚʳʩʰʠʭ 
ʨʘʩʪʝʥʠʡ, ʛʝʦʛʨʘʬʠʠ ʨʘʩʪʝʥʠʡ, ʬʠʪʦʮʝʥʦʣʦʛʠʠ, ʧʦʧʫʣʷʮʠʦʥʥʦʡ 
ʵʢʦʣʦʛʠʠ, ʣʝʢʮʠʠ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʧʝʜʠʥʩʪʠʪʫʪʦʚ ʉʉʉʈ ʥʘ ʌʇʂ. 
ʃʝʢʮʠʠ ʦʪʣʠʯʘʣʠʩʴ ʣʦʛʠʯʝʩʢʦʡ ʟʘʚʝʨʰʝʥʥʦʩʪʴʶ ʠ ʯʝʪʢʦʩʪʴʶ, ʚʳʩʦʢʠʤ 
ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʦʤ. ʃʶʜʤʠʣʘ ɸʣʝʢʩʝʝʚʥʘ ʨʫʢʦʚʦʜʠʣʘ ʪʘʢʞʝ ʣʫʛʦʚʦʡ 
ʛʨʫʧʧʦʡ ʇʨʦʙʣʝʤʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʢʦʪʦʨʘʷ ʘʢʪʠʚʥʦ 
ʩʦʪʨʫʜʥʠʯʘʣʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʥʘʫʯʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ. ʉʦʚʤʝʩʪʥʦ ʩ 
ʢʦʣʣʝʛʘʤʠ ʦʥʘ ʦʨʛʘʥʠʟʦʚʳʚʘʣʘ ʩʝʤʠʥʘʨʳ ʠ ʢʦʥʬʝʨʝʥʮʠʠ, ʚʳʩʪʫʧʘʣʘ ʩ 
ʜʦʢʣʘʜʘʤʠ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ɺʩʝʩʦʶʟʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ.  

ʂ ʢʦʥʮʫ 1980 ʛʛ. ʃʶʜʤʠʣʘ ɸʣʝʢʩʝʝʚʥʘ ʩʪʘʣʘ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ 
ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʵʢʦʣʦʛʠʠ, ʧʝʜʘʛʦʛʦʤ ʚʳʩʦʢʦʛʦ 
ʫʨʦʚʥʷ. ʆʥʘ ʜʦʩʪʦʡʥʦ ʧʨʦʜʦʣʞʘʣʘ ʜʝʣʦ ʩʚʦʠʭ ʫʯʠʪʝʣʝʡ ʠ ʦʪʜʘʚʘʣʘ ʚʩʝ 
ʩʠʣʳ ʨʘʟʚʠʪʠʶ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʤʝʯʪʘʣʘ ʦ 
ʧʦʷʚʣʝʥʠʠ ʥʦʚʳʭ ʪʚʦʨʯʝʩʢʠʭ ʢʦʣʣʝʢʪʠʚʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʘʟʚʠʚʘʪʴ 
ʪʨʘʜʠʮʠʠ ʋʨʘʥʦʚʩʢʦʡ ʰʢʦʣʳ. ɺ ʵʪʦʤ ʦʥʘ ʚʠʜʝʣʘ ʚʳʧʦʣʥʝʥʠʝ ʩʚʦʝʛʦ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʜʦʣʛʘ.  

ʃ.ɸ. ɾʫʢʦʚʘ ʥʝ ʙʦʷʣʘʩʴ ʩʪʘʚʠʪʴ ʥʝʚʳʧʦʣʥʠʤʳʝ ʧʦ ʤʘʩʰʪʘʙʘʤ ʠ 
ʩʣʦʞʥʦʩʪʠ ʟʘʜʘʯʠ. ʅʝʦʞʠʜʘʥʥʦ ʜʣʷ ʚʩʝʭ ʚ 1989 ʛ. ʦʥʘ ʧʨʠʥʷʣʘ 
ʧʨʠʛʣʘʰʝʥʠʝ ʨʝʢʪʦʨʘ ʄʘʨʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʝʩʩʦʨʘ ɺ.ʇ. 
ʀʚʰʠʥʘ, ʠ ʚ 1990 ʛ. ʩʪʘʣʘ ʟʘʚʝʜʦʚʘʪʴ ʢʘʬʝʜʨʦʡ ʙʦʪʘʥʠʢʠ, ʵʢʦʣʦʛʠʠ ʠ 
ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʄʘʨɻʋ. ɹʦʣʝʝ ʯʝʪʚʝʨʪʠ ʚʝʢʘ ʩʚʦʝʡ ʞʠʟʥʠ ʦʥʘ 
ʧʦʩʚʷʪʠʣʘ ʨʘʟʚʠʪʠʶ ʵʪʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɹʝʟʫʩʣʦʚʥʦ, ʵʪʦ ʙʳʣ ʧʦʜʚʠʛ 
ʚʦ ʠʤʷ ʣʶʙʠʤʦʛʦ ʜʝʣʘ. ʅʘʜʦ ʦʙʣʘʜʘʪʴ ʙʦʣʴʰʠʤ ʤʫʞʝʩʪʚʦʤ, ʯʪʦʙʳ 
ʨʝʰʠʪʴʩʷ ʚ 55 ʣʝʪ ʧʦʝʭʘʪʴ ʚ ʜʨʫʛʫʶ ʨʝʩʧʫʙʣʠʢʫ, ʩ ʥʫʣʷ ʥʘʯʘʪʴ 
ʩʦʟʜʘʥʠʝ ʢʘʬʝʜʨʳ, ʥʘʫʯʥʦʡ ʰʢʦʣʳ. ʅʦ ʤʝʯʪʘ ʦ ʥʦʚʦʤ ʧʦʧʫʣʷʮʠʦʥʥʦ-
ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʠ ʞʝʣʘʥʠʝ ʩʜʝʣʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʦʝ ʜʣʷ 
ʧʨʦʜʦʣʞʝʥʠʷ ʜʝʣʘ ʩʚʦʠʭ ʫʯʠʪʝʣʝʡ ʦʢʘʟʘʣʠʩʴ ʩʠʣʴʥʝʝ, ʯʝʤ ʧʦʥʠʤʘʥʠʝ 
ʩʪʝʧʝʥʠ ʨʠʩʢʘ. ʕʪʦʪ ʧʝʨʠʦʜ ʙʳʣ ʜʣʷ ʃ.ɸ. ɾʫʢʦʚʦʡ ʢʨʘʡʥʝ ʩʣʦʞʥʳʤ, 
ʥʦ ʥʝʚʝʨʦʷʪʥʦ ʧʨʦʜʫʢʪʠʚʥʳʤ. ʆʥ ʩʪʘʣ ʫʩʧʝʰʥʳʤ ʙʣʘʛʦʜʘʨʷ ʧʦʤʦʱʠ ʠ 
ʧʦʜʜʝʨʞʢʝ ʝʝ ʤʫʞʘ ʃʴʚʘ ɸʣʝʢʩʘʥʜʨʦʚʠʯʘ ʀʩʘʝʚʘ (1921ï2006) (ʨʠʩ. 5).   
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ʈʠʩ. 2. ʋʯʘʩʪʥʠʢʠ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʩʝʤʠʥʘʨʘ ʚ ʊʘʚʨʠʯʝʩʢʦʤ ʜʚʦʨʮʝ (1975 ʛ.):  

ʚ ʧʝʨʚʦʤ ʨʷʜʫ ʢʨʘʡʥʠʡ ʩʣʝʚʘ ï ʜʦʢʪʦʨ ɼʞ. ʋʘʡʪ, ʚʪʦʨʘʷ ʩʧʨʘʚʘ ï ʃ.ɸ. ɾʫʢʦʚʘ  
 

 

 

 

 

ʈʠʩ. 3. ʕʢʩʧʝʜʠʮʠʠ ʠ ʧʦʣʝʚʳʝ ʧʨʘʢʪʠʢʠ ʃ.ɸ. ɾʫʢʦʚʦʡ:  

ʉʦʣʦʚʝʮʢʠʝ ʦʩʪʨʦʚʘ (1967 ʛ.), ʂʘʨʝʣʠʷ (1981 ʛ.), ɹʘʡʢʘʣ (1982 ʛ.)  
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ʈʠʩ. 4. ʃ.ɸ. ɾʫʢʦʚʘ ʩ ʤʦʩʢʦʚʩʢʠʤʠ ʢʦʣʣʝʛʘʤʠ: 

ʩʣʝʚʘ ʥʘʧʨʘʚʦ ɸ.ʄ. ɹʳʣʦʚʘ, ʊ.ʀ. ʉʝʨʝʙʨʷʢʦʚʘ, ʀ.ɺ. ʇʣʦʪʥʠʢʦʚʘ, ʉ.ʇ. ʐʘʪʘʣʦʚʘ 
 

 

  

 

 

ʈʠʩ. 5. ʃ.ɸ. ɾʫʢʦʚʘ ʚ ʄʘʨʠʡʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ (1990ï2015 ʛʛ.):  
ʢʘʬʝʜʨʘ ʙʦʪʘʥʠʢʠ, ʵʢʦʣʦʛʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʥʘ ʶʙʠʣʝʝ ʃ.ʀ. ʐʘʙʘʣʠʥʘ (1995 ʛ.);  
ʜʝʣʝʛʘʮʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʙʠʦʣʦʛʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʄʘʨɻʋ ʚ ʐʚʝʮʠʠ (1997 ʛ.); 

ʃ.ɸ. ɾʫʢʦʚʘ ʚʤʝʩʪʝ ʩ ʤʫʞʝʤ ʃ.ɸ. ʀʩʘʝʚʳʤ;  
ʩ ʨʝʢʪʦʨʦʤ ʄʘʨɻʋ ʥʘ ʚʝʯʝʨʝ, ʧʦʩʚʷʱʝʥʥʦʤ ʝʝ 80-ʣʝʪʥʝʤʫ ʶʙʠʣʝʶ (2015 ʛ.)  
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ɺ ʁʦʰʢʘʨ-ʆʣʝ ʥʘʯʘʣʘʩʴ ʥʦʚʘʷ ʞʠʟʥʴ. ʃ.ɸ. ɾʫʢʦʚʘ ʧʨʠʚʝʟʣʘ 
ʚʩʶ ʩʚʦʶ ʥʘʫʯʥʫʶ ʙʠʙʣʠʦʪʝʢʫ, ʫʥʠʢʘʣʴʥʫʶ ʛʝʨʙʘʨʥʫʶ ʢʦʣʣʝʢʮʠʶ, 
ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʦʩʥʦʚʦʡ ʜʣʷ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʚ ʤʠʨʝ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ 
ʛʝʨʙʘʨʠʷ. ʅʘ ʢʘʬʝʜʨʝ ʦʥʘ ʩʦʟʜʘʣʘ ʘʪʤʦʩʬʝʨʫ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ ʠ 
ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʧʨʠʥʠʤʘʣʘ ʦʯʝʥʴ ʙʣʠʟʢʦʝ ʫʯʘʩʪʠʝ ʚ ʞʠʟʥʠ ʢʦʣʣʝʛ ʠ 
ʩʪʫʜʝʥʪʦʚ, ʙʳʣʘ ʚ ʮʝʥʪʨʝ ʚʩʝʭ ʧʨʦʙʣʝʤ ʥʦʚʦʛʦ ʛʦʨʦʜʘ ʠ ʨʝʩʧʫʙʣʠʢʠ. 
ɺʩʝ ʟʘʜʘʯʠ ʙʳʣʠ ʥʦʚʘʪʦʨʩʢʠʤʠ, ʛʨʘʥʜʠʦʟʥʳʤʠ. ʆʥʠ ʪʨʝʙʦʚʘʣʠ ʧʦʣʥʦʡ 
ʩʘʤʦʦʪʜʘʯʠ ʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʦʩʪʠ. ʈʝʘʣʠʟʦʚʘʥʘ 
ʦʨʠʛʠʥʘʣʴʥʘʷ ʨʝʡʪʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ, ʨʘʟʚʠʚʘʶʱʘʷ ʪʚʦʨʯʝʩʢʠʡ 
ʧʦʪʝʥʮʠʘʣ, ʦʧʫʙʣʠʢʦʚʘʥʳ ʘʚʪʦʨʩʢʠʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʩʦʙʠʷ ʠ 
ʤʘʪʝʨʠʘʣʳ. ɺ 1991 ʛ. ʦʪʢʨʳʪʘ ʘʩʧʠʨʘʥʪʫʨʘ. ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʃ.ɸ. 
ɾʫʢʦʚʦʡ ʩʪʘʣʠ ʟʘʱʠʱʘʪʴʩʷ ʜʠʩʩʝʨʪʘʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʝʩʴʤʘ 
ʨʘʟʥʦʧʣʘʥʦʚʳʤʠ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 
ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ. ɺʧʝʨʚʳʝ ʧʦʜʭʦʜ ʢ ʧʝʨʠʦʜʠʟʘʮʠʠ ʦʥʪʦʛʝʥʝʟʘ 
ʨʘʩʪʝʥʠʡ ʧʨʠʤʝʥʝʥ ʢ ʨʘʟʚʠʪʠʶ ʣʠʰʘʡʥʠʢʦʚ (ʉʫʝʪʠʥʘ ʠ ʜʨ., 1997), ʘ 
ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ ʩʚʷʟʘʥʳ ʩ ʬʠʟʠʦʣʦʛʠʝʡ 
(ɺʦʩʢʨʝʩʝʥʩʢʘʷ, 2009). ʅʘʯʘʣʦʩʴ ʤʘʩʰʪʘʙʥʦʝ ʠʟʫʯʝʥʠʝ ʦʥʪʦʛʝʥʝʟʦʚ 
ʨʘʩʪʝʥʠʡ ʨʘʟʥʳʭ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ. ʀʟʜʘʶʪʩʷ çʆʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ 
ʘʪʣʘʩʳéè (1997ï2013), ʢʦʪʦʨʳʝ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʠʤʝʶʪ ʘʥʘʣʦʛʦʚ ʚ 
ʤʠʨʦʚʦʡ ʥʘʫʢʝ. ʈʝʛʫʣʷʨʥʦ ʦʨʛʘʥʠʟʫʶʪʩʷ ʥʘʫʯʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ ʠ 
ʩʝʤʠʥʘʨʳ. ɺ ʠʭ ʯʠʩʣʝ ʪʨʠ ɺʩʝʨʦʩʩʠʡʩʢʠʭ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʩʝʤʠʥʘʨʘ, 
ʰʝʩʪʴ ɺʩʝʨʦʩʩʠʡʩʢʠʭ ʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ ʢʦʥʬʝʨʝʥʮʠʡ 
çʇʨʠʥʮʠʧʳ ʠ ʩʧʦʩʦʙʳ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷè.  

ʃ.ɸ. ɾʫʢʦʚʘ ʩʪʘʣʘ ʨʫʢʦʚʦʜʠʪʝʣʝʤ 25 ʛʨʘʥʪʦʚ, ʬʠʥʘʥʩʠʨʫʝʤʳʭ 
ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ, ɻʦʣʦʚʥʳʤ ʉʦʚʝʪʦʤ ʧʦ ʙʠʦʣʦʛʠʠ ʧʨʠ 
ʂʦʤʠʪʝʪʝ ʧʦ ʚʳʩʰʝʡ ʰʢʦʣʝ, ɻʦʩʢʦʤʚʫʟʦʤ ʈʌ, ʈʌʌʀ (14 ʛʨʘʥʪʦʚ) 
(ʅʘʫʯʥʳʡé, 1972ï2025). ʆʜʠʥ ʛʨʘʥʪ ʙʳʣ ʤʝʞʜʫʥʘʨʦʜʥʳʤ. ɺʩʝ ʵʪʦ 
ʩʫʱʝʩʪʚʝʥʥʦ ʫʢʨʝʧʠʣʦ ʧʦʟʠʮʠʠ ʢʘʬʝʜʨʳ, ʧʦʤʦʛʣʦ ʩʦʟʜʘʪʴ ʫʥʠʢʘʣʴʥʳʡ 
ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʛʝʨʙʘʨʠʡ ʠ ʇʦʧʫʣʷʮʠʦʥʥʦ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʤʫʟʝʡ. 
ɺ ʠʭ ʬʦʥʜʘʭ ʩʝʡʯʘʩ ʙʦʣʝʝ 6300 ʛʝʨʙʘʨʥʳʭ ʣʠʩʪʦʚ ʠ 350 ʨʠʩʫʥʢʦʚ.  

ɹʣʘʛʦʜʘʨʷ ʪʠʪʘʥʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʃʶʜʤʠʣʳ ɸʣʝʢʩʝʝʚʥʳ ʄʘʨɻʋ 
ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ 
ʨʘʩʪʝʥʠʡ. ʅʘ ʝʛʦ ʙʘʟʝ ʧʨʦʚʦʜʠʣʠʩʴ ʩʪʘʞʠʨʦʚʢʠ ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ 
ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʃ.ɸ. ɾʫʢʦʚʘ ʙʳʣʘ ʯʣʝʥʦʤ ʨʘʟʥʳʭ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ 
ʩʦʚʝʪʦʚ. ʇʦʜ ʝʝ ʨʫʢʦʚʦʜʩʪʚʦʤ ʚʳʧʦʣʥʝʥʦ ʠ ʟʘʱʠʱʝʥʦ 3 ʜʦʢʪʦʨʩʢʠʭ ʠ 
21 ʢʘʥʜʠʜʘʪʩʢʘʷ ʜʠʩʩʝʨʪʘʮʠʷ, ʧʦʜʛʦʪʦʚʣʝʥʦ 3 ʜʦʢʪʦʨʘ ʠ 15 ʢʘʥʜʠʜʘʪʦʚ 
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʜʣʷ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ, 10 ʠʟ ʥʠʭ ʚ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʨʘʙʦʪʘʶʪ ʚ ʄʘʨɻʋ. ʇʦʧʫʣʷʮʠʦʥʥʦ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʰʢʦʣʘ 
ʧʨʦʬʝʩʩʦʨʘ ʃ.ɸ. ɾʫʢʦʚʦʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 
ʥʘʫʢ. ʃʶʜʤʠʣʘ ɸʣʝʢʩʝʝʚʥʘ ʩʪʘʣʘ ʘʢʘʜʝʤʠʢʦʤ ʅʴʶ-ʁʦʨʢʩʢʦʡ ʘʢʘʜʝʤʠʠ 
ʥʘʫʢ ʠ ʄɸʅʕɹ, ʙʳʣʘ ʉʦʨʦʩʦʚʩʢʠʤ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʥʘʫʯʥʳʤ 
ʩʪʠʧʝʥʜʠʘʪʦʤ ʈɸʅ, ʥʘʛʨʘʞʜʝʥʘ ʇʦʯʝʪʥʦʡ ʛʨʘʤʦʪʦʡ ʄʠʥʠʩʪʝʨʩʪʚʘ 
ʇʨʦʩʚʝʱʝʥʠʷ ʉʉʉʈ ʠ ʎʂ ʧʨʦʬʩʦʶʟʦʚ, ʥʘʛʨʫʜʥʳʤ ʟʥʘʢʦʤ çʇʦʯʝʪʥʳʡ 
ʨʘʙʦʪʥʠʢ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷè. ɺ 2003 ʛ. ʝʡ 
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ʧʨʠʩʫʞʜʝʥʦ ʧʦʯʝʪʥʦʝ ʟʚʘʥʠʝ çɿʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠè, ʘ ʚ 2005 ï ʟʚʘʥʠʝ çʇʦʯʝʪʥʳʡ ʧʨʦʬʝʩʩʦʨ ʄʘʨɻʋè. ɺ 2015 ʛ. 
ʃ.ɸ. ɾʫʢʦʚʘ ʧʦʣʫʯʠʣʘ ʙʣʘʛʦʜʘʨʥʦʩʪʴʶ ʧʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ 
ʕʣ. ʏʝʪʚʝʨʪʴ ʚʝʢʘ ʩʚʦʝʡ ʞʠʟʥʠ ʦʥʘ ʧʦʩʚʷʪʠʣʘ ʵʪʦʡ ʨʝʩʧʫʙʣʠʢʝ ʠ ʄʘʨɻʋ. 

ɺ ʯʝʩʪʴ 80-ʣʝʪʥʝʛʦ ʶʙʠʣʝʷ ʃ.ɸ. ɾʫʢʦʚʦʡ ʠ 25-ʣʝʪʠʷ ʨʘʟʚʠʪʠʷ 
ʧʦʧʫʣʷʮʠʦʥʥʦ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʄʘʨɻʋ ʧʨʦʚʝʜʝʥʘ 
ʦʯʝʥʴ ʤʘʩʰʪʘʙʥʘʷ VI ʢʦʥʬʝʨʝʥʮʠʷ ζʇʨʠʥʮʠʧʳ ʠ ʩʧʦʩʦʙʳ ʩʦʭʨʘʥʝʥʠʷ 
ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷè (ʨʠʩ. 5). ʕʪʘ ʢʦʥʬʝʨʝʥʮʠʷ ʠ ʛʨʘʥʜʠʦʟʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʃʶʜʤʠʣʳ ɸʣʝʢʩʝʝʚʥʳ ʚ ʥʘʫʢʝ ʠ ʦʙʨʘʟʦʚʘʥʠʠ ʧʦʪʨʷʩʣʠ 
ʤʥʦʛʠʭ (ʃʝʦʥʠʜʦʚ, 2015; ʅʦʪʦʚ ʠ ʜʨ., 2015, 2020). ʌʘʥʪʘʩʪʠʯʝʩʢʦʝ ʜʣʷ 
ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʯʠʩʣʦ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, ʫʯʝʥʠʢʦʚ, ʜʦʢʣʘʜʦʚ, ʠʜʝʡ, 
ʥʦʚʘʷ ʥʘʫʯʥʘʷ ʰʢʦʣʘ, ʧʝʨʝʯʠʩʣʠʪʴ ʚʩʝ ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʦ. ʈʝʜʢʦ ʢʦʤʫ 
ʫʜʘʝʪʩʷ ʩʦʚʝʨʰʠʪʴ ʜʘʞʝ ʩʦʪʫʶ ʜʦʣʶ ʵʪʦʛʦ. ɹʦʣʝʝ ʪʦʛʦ, ʦʙʱʘʷʩʴ ʩ 
ʵʥʝʨʛʠʯʥʦʡ ʠ ʦʜʫʭʦʪʚʦʨʝʥʥʦʡ ʃʶʜʤʠʣʦʡ ɸʣʝʢʩʝʝʚʥʦʡ ʧʦʯʪʠ ʥʠʢʪʦ ʥʝ 
ʦʩʦʟʥʘʚʘʣ, ʢʘʢʦʡ ʚʝʣʠʢʦʡ ʮʝʥʦʡ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʝʝ ʧʦʙʝʜʳ, ʠ ʢʘʢ ʝʡ 
ʫʜʘʚʘʣʦʩʴ ʚʩʝʛʜʘ ʜʝʣʘʪʴ ʥʝʚʦʟʤʦʞʥʦʝ. ʇʨʦʙʣʝʤʳ ʩʦ ʟʜʦʨʦʚʴʝʤ ʙʳʣʠ ʫ 
ʥʝʝ ʫʞʝ ʚ ʜʝʪʩʪʚʝ, ʥʦ ʧʦʩʣʝ ʤʥʦʛʦʣʝʪʥʝʛʦ ʟʘʧʨʝʜʝʣʴʥʦʛʦ ʨʠʪʤʘ ʞʠʟʥʠ 
ʠ ʨʘʙʦʪʳ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʙʦʣʝʟʥʷʤʠ ʩʪʘʣʦ ʢʨʘʡʥʝ ʩʣʦʞʥʦ. ʀ ʢʘʞʜʳʡ ʨʘʟ 
ʙʳʣʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝʧʦʥʷʪʥʦ, ʛʜʝ ʠʩʢʘʪʴ ʩʠʣʳ ʠ ʯʪʦ ʜʝʣʘʪʴ. ɺʝʨʦʷʪʥʦ, 
ʤʥʦʛʠʝ ʥʘ ʝʝ ʤʝʩʪʝ ʦʩʪʘʥʦʚʠʣʠʩʴ ʙʳ ʛʦʨʘʟʜʦ ʨʘʥʴʰʝ ʵʪʦʛʦ ʨʫʙʝʞʘ, 
ʯʪʦʙʳ ʩʙʝʨʝʯʴ ʩʝʙʷ ʦʪ ʙʦʣʴʰʦʡ ʙʝʜʳ. ʅʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʜʣʷ ʃʶʜʤʠʣʳ 
ɸʣʝʢʩʝʝʚʥʳ ʵʪʦ ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ. ʆʥʘ ʥʝ ʤʦʞʝʪ ʞʠʪʴ ʙʝʟ ʥʘʫʢʠ, ʙʝʟ 
ʦʙʱʝʥʠʷ ʩ ʢʦʣʣʝʛʘʤʠ ʠ ʜʨʫʟʴʷʤʠ, ʙʝʟ ʨʘʙʦʪʳ, ʥʝ ʦʪʜʘʚʘʷ ʚʩʶ ʩʝʙʷ 
ʵʪʦʤʫ ʙʝʟ ʦʩʪʘʪʢʘ. ɺʳʙʦʨ çʛʣʘʚʥʦʛʦè ʚ ʦʜʥʦʤ ʠʟ ʣʶʙʠʤʳʭ ʝʶ ʤʫʜʨʳʭ 
ʠʟʨʝʯʝʥʠʡ çʛʣʘʚʥʦʝ ʜʦʣʞʥʦ ʦʩʪʘʚʘʪʴʩʷ ʛʣʘʚʥʳʤè ʚʩʝʛʜʘ ʧʨʦʠʩʭʦʜʠʣ ʚ 
ʧʦʣʴʟʫ ʥʘʫʢʠ ʠ ʪʚʦʨʯʝʩʢʦʡ ʨʘʙʦʪʳ. ʇʦ-ʜʨʫʛʦʤʫ ʜʣʷ ʥʝʝ ʙʳʪʴ ʥʝ ʤʦʞʝʪ 
ï ʪʘʢ ʦʥʘ ʦʨʛʘʥʠʟʦʚʘʥʘ. ɺʝʨʦʷʪʥʦ, ʚ ʵʪʦʤ ʩʝʢʨʝʪ ʝʝ ʚʝʯʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, 
ʢʦʪʦʨʳʡ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʣʩʷ, ʜʘʞʝ ʝʩʣʠ ʚʩʝ ʩʠʣʳ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʨʧʘʥʳ. 

ʇʫʪʴ ʢ 85-ʣʝʪʥʝʤʫ ʶʙʠʣʝʶ ʦʢʘʟʘʣʩʷ ʢʨʘʡʥʝ ʩʣʦʞʥʳʤ. ʅʝʩʤʦʪʨʷ 
ʥʘ ʪʷʞʝʣʳʝ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʧʦʪʨʷʩʝʥʠʷ ʠ ʙʦʣʝʟʥʠ, ʧʝʨʚʳʝ ʪʨʠ ʝʛʦ ʛʦʜʘ 
ʙʳʣʠ ʜʦ ʧʨʝʜʝʣʘ ʥʘʩʳʱʝʥʳ ʨʘʙʦʪʦʡ. ʄʦʞʥʦ ʪʦʣʴʢʦ ʫʜʠʚʣʷʪʴʩʷ ʪʦʤʫ 
ʥʘʩʢʦʣʴʢʦ ʛʣʫʙʦʢʦ ʃʶʜʤʠʣʘ ɸʣʝʢʩʝʝʚʥʘ ʧʦʥʠʤʘʣʘ ʩʪʨʘʪʝʛʠʶ ʨʘʟʚʠʪʠʷ 
ʧʦʧʫʣʷʮʠʦʥʥʦ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʆʥʘ ʯʝʪʢʦ ʚʠʜʝʣʘ ʚʩʝ 
ʰʘʛʠ ʵʪʦʛʦ ʪʷʞʝʣʦʛʦ ʧʫʪʠ ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʦʙʣʝʤ ʙʳʩʪʨʦ ʤʝʥʷʶʱʝʛʦʩʷ 
ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʫʢʠ ʠ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʡ ʩʨʝʜʳ. ʂʘʢ ʥʠʢʪʦ ʜʨʫʛʦʡ ʦʥʘ 
ʦʩʦʟʥʘʚʘʣʘ ʦʩʦʙʫʶ ʨʦʣʴ ʪʨʘʜʠʮʠʡ, ʩʦʭʨʘʥʝʥʠʷ ʧʘʤʷʪʠ ʦʙ ʦʩʥʦʚʘʪʝʣʷʭ 
ʵʪʦʛʦ ʫʥʠʢʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʟʥʘʯʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʮʝʥʪʨʦʚ, 
ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ʦʙ ʦʥʪʦʛʝʥʝʟʝ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʧʦʧʫʣʷʮʠʷʭ, 
ʚʘʞʥʦʩʪʴ ʨʝʛʫʣʷʨʥʦʛʦ ʦʙʱʝʥʠʷ ʫʯʝʥʳʭ, ʨʘʟʨʘʙʦʪʢʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 
ʧʦʜʭʦʜʦʚ ʠ ʢʦʥʮʝʧʮʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʥʳʭ ʥʘʫʯʥʳʭ 
ʜʠʩʮʠʧʣʠʥ. ʀ ʜʣʷ ʢʘʞʜʦʛʦ ʪʘʢʦʛʦ ʰʘʛʘ ʙʳʣ ʧʨʦʜʫʤʘʥ ʛʨʘʥʜʠʦʟʥʳʡ 
ʧʣʘʥ, ʢʦʪʦʨʳʡ ʃʶʜʤʠʣʘ ɸʣʝʢʩʝʝʚʥʘ ʙʳʣʘ ʛʦʪʦʚʘ ʨʝʘʣʠʟʦʚʘʪʴ ʩ ʧʦʣʥʦʡ 
ʩʘʤʦʦʪʜʘʯʝʡ ʠ ʦʜʝʨʞʠʤʦʩʪʴʶ. ʉʝʡʯʘʩ ʩʣʦʞʥʦ ʜʘʞʝ ʯʘʩʪʴ ʢʣʶʯʝʚʳʭ 
ʧʫʥʢʪʦʚ ʵʪʠʭ ʧʣʘʥʦʚ ʧʝʨʝʯʠʩʣʠʪʴ. ɺ ʥʠʭ ʙʳʣʦ ʠʟʜʘʥʠʝ ʦʙʟʦʨʦʚ ʦʙ 
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ʦʩʥʦʚʘʪʝʣʷʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʥʘʫʯʥʳʭ ʰʢʦʣ, ʩʙʦʨʥʠʢʘ ʩʪʠʭʦʪʚʦʨʝʥʠʡ 
ʊ.ʀ. ʉʝʨʝʙʨʷʢʦʚʦʡ, ʩʧʨʘʚʦʯʥʠʢʘ ʦ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ 
ʥʘʧʨʘʚʣʝʥʠʠ, ʩʦʟʜʘʥʠʝ ʩʘʡʪʘ, ʦʙʟʦʨʥʳʝ ʜʦʢʣʘʜʳ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ, 
ʤʦʥʦʛʨʘʬʠʷ ʦ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ, ʧʫʙʣʠʢʘʮʠʠ ʦ ʥʦʚʳʭ ʢʦʥʮʝʧʮʠʷʭ ʠ 
ʧʦʜʭʦʜʘʭ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʦʙʱʘʷ ʢʦʥʮʝʧʮʠʷ ʦʥʪʦʛʝʥʝʟʘ ʠ ʤʦʜʝʣʠ 
ʩʦʧʨʷʞʝʥʥʦʛʦ ʘʥʘʣʠʟʘ. ʂʨʘʡʥʝ ʜʦʩʘʜʥʦ, ʯʪʦ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʃʶʜʤʠʣʳ 
ɸʣʝʢʩʝʝʚʥʳ ʥʝ ʙʳʣʦ ʢʨʫʧʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʣʠ ʥʘʫʯʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʩ 
ʧʦʧʫʣʷʮʠʦʥʥʳʤʠ ʙʠʦʣʦʛʘʤʠ ʠ ʫʯʝʥʳʤʠ ʨʘʟʥʦʛʦ ʧʨʦʬʠʣʷ, ʩʧʦʩʦʙʥʳʤʠ 
ʨʝʘʣʠʟʦʚʘʪʴ ʚʩʝ ʝʝ ʧʨʦʝʢʪʳ. ɺʝʨʦʷʪʥʦ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʧʫʣʷʮʠʦʥʥʦ-
ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʪʘʣʦ ʙʳ ʝʱʝ ʙʦʣʝʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ, 
ʘ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ ʧʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ ʨʝʰʘʣʠʩʴ ʙʳ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ 
ʠʥʦʤ ʫʨʦʚʥʝ, ʠ, ʯʪʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʦ, ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʧʦʢʦʣʝʥʠʡ 
ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʙʝʩʧʝʯʠʚʘʣʘ ʙʳ ʛʘʨʤʦʥʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʚʩʝʭ ʥʘʫʯʥʳʭ 
ʮʝʥʪʨʦʚ ʠ ʰʢʦʣ ʵʪʦʛʦ ʧʨʦʬʠʣʷ. ʆʜʥʘʢʦ ʃʶʜʤʠʣʘ ɸʣʝʢʩʝʝʚʥʘ ʠ ʩʘʤʘ ʚ 
ʦʯʝʨʝʜʥʦʡ ʨʘʟ ʩʤʦʛʣʘ ʩʜʝʣʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦʝ. ʇʦ ʢʘʞʜʦʤʫ 
ʠʟ ʦʪʤʝʯʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʝʶ ʧʦʣʫʯʝʥʳ ʧʦʪʨʷʩʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. 
ʇʨʝʢʣʦʥʷʝʤʩʷ ʧʝʨʝʜ ʝʝ ʧʨʝʜʘʥʥʦʩʪʴʶ ʥʘʫʢʝ, ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʦʩʪʴʶ, 
ʩʘʤʦʦʪʚʝʨʞʝʥʥʦʩʪʴʶ ʠ ʤʫʞʝʩʪʚʦʤ. ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʚʩʝʛʦ ʟʘʜʫʤʘʥʥʦʛʦ 
ʧʨʦʚʦʜʠʣʦʩʴ ʪʨʝʧʝʪʥʦ, ʩ ʛʣʫʙʦʢʠʤ ʫʚʘʞʝʥʠʝʤ ʢ ʪʨʘʜʠʮʠʷʤ ʥʘʫʯʥʦʡ 
ʰʢʦʣʳ, ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴʶ ʢ ʩʚʦʠʤ ʫʯʠʪʝʣʷʤ ʠ ʩ ʙʦʣʴʰʦʡ ʣʶʙʦʚʴʶ. 

ɺ 2015ï2017 ʛʛ. ʚʦʧʨʝʢʠ ʚʩʝʤ ʟʘʧʨʝʪʘʤ ʚʨʘʯʝʡ ʦʥʘ ʧʨʝʜʩʪʘʚʠʣʘ 
ʚʝʣʠʢʦʣʝʧʥʳʝ ʜʦʢʣʘʜʳ ʥʘ ʤʥʦʛʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʚ ʨʘʟʥʳʭ ʛʦʨʦʜʘʭ. ɺ 
ʠʭ ʯʠʩʣʝ ʁʦʰʢʘʨ-ʆʣʘ (2015), ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ (2015), ʂʠʨʦʚ (2017), 
ʊʚʝʨʴ (2017), ʇʫʱʠʥʦ (2016, 2017) (ʨʠʩ. 6). ʆʜʥʠʤ ʚʳʩʪʫʧʣʝʥʠʝʤ ʝʝ 
ʫʯʘʩʪʠʝ ʥʠʢʦʛʜʘ ʥʝ ʦʛʨʘʥʠʯʠʚʘʣʘʩʴ (ʅʦʪʦʚ ʠ ʜʨ., 2015, 2020). ʆʥʘ 
ʚʩʝʛʜʘ ʜʝʣʘʣʘ ʥʝʩʢʦʣʴʢʦ ʜʦʢʣʘʜʦʚ, ʦʨʛʘʥʠʟʦʚʳʚʘʣʘ ʦʙʩʫʞʜʝʥʠʝ ʥʘ 
ʢʨʫʛʣʳʭ ʩʪʦʣʘʭ, ʦʙʱʝʥʠʝ ʩ ʢʦʣʣʝʛʘʤʠ, ʢʦʥʩʫʣʴʪʘʮʠʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 
ʕʪʦ ʧʨʠʜʘʚʘʣʦ ʦʩʦʙʫʶ ʝʤʢʦʩʪʴ, ʛʣʫʙʠʥʫ ʠ ʷʨʢʫʶ ʵʤʦʮʠʦʥʘʣʴʥʫʶ 
ʦʢʨʘʩʢʫ ʢʘʞʜʦʤʫ ʤʝʨʦʧʨʠʷʪʠʶ. ʄʳ ʩʝʨʜʝʯʥʦ ʙʣʘʛʦʜʘʨʠʤ ʃʶʜʤʠʣʫ 
ɸʣʝʢʩʝʝʚʥʫ ʟʘ ʫʯʘʩʪʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 
100-ʣʝʪʠʶ ʢʘʬʝʜʨʳ ʙʦʪʘʥʠʢʠ ʊʚɻʋ (ʊʚʝʨʴ, 2017 ʛ.). ɽʝ ʧʣʦʜʦʪʚʦʨʥʦʝ 
ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʥʘʰʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʥʘʯʘʣʦʩʴ ʝʱʝ ʚ 2012 ʛ., ʢʦʛʜʘ 
ʃ.ɸ. ɾʫʢʦʚʘ ʧʨʠʝʟʞʘʣʘ ʥʘ ʢʦʥʬʝʨʝʥʮʠʶ ʚ ʯʝʩʪʴ 95-ʣʝʪʥʝʛʦ ʶʙʠʣʝʷ 
ʢʘʬʝʜʨʳ ʙʦʪʘʥʠʢʠ (ʅʦʪʦʚ ʠ ʜʨ., 2015, 2020). ɺ 2017 ʛ. ʃʶʜʤʠʣʘ 
ɸʣʝʢʩʝʝʚʥʘ ʙʳʣʘ ʚ ʦʨʛʢʦʤʠʪʝʪʝ ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʧʨʠʥʠʤʘʣʘ ʘʢʪʠʚʥʦʝ 
ʫʯʘʩʪʠʝ ʚ ʝʝ ʧʦʜʛʦʪʦʚʢʝ, ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʳ. ʅʘ ʚʩʝʭ ʵʪʘʧʘʭ ʤʳ 
ʦʱʫʘɦʣʠ ʧʦʜʜʝʨʞʢʫ ʠ ʧʦʤʦʱʴ. ʃ.ɸ. ɾʫʢʦʚʘ ʦʬʦʨʤʠʣʘ ʧʨʝʢʨʘʩʥʫʶ 
ʬʦʪʦʚʳʩʪʘʚʢʫ ʃ.ɸ. ʀʩʘʝʚʘ, ʧʦʜʘʨʠʚʰʫʶ ʚʩʝʤ ʩʠʣʴʥʳʡ ʵʤʦʮʠʦʥʘʣʴʥʳʡ 
ʟʘʨʷʜ. ɽʝ ʚʝʣʠʢʦʣʝʧʥʳʡ ʧʣʝʥʘʨʥʳʡ ʜʦʢʣʘʜ (ʨʠʩ. 6), ʜʝʤʦʥʩʪʨʘʮʠʷ 
ʧʨʝʟʝʥʪʘʮʠʠ ʦ ʊ.ʀ. ʉʝʨʝʙʨʷʢʦʚʦʡ, ʘʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʥʘ ʚʩʝʭ ʟʘʩʝʜʘʥʠʷʭ 
ʧʦʤʦʛʣʠ ʩʦʟʜʘʪʴ ʘʪʤʦʩʬʝʨʫ ʩʚʦʙʦʜʥʦʛʦ ʠ ʠʩʢʨʝʥʥʝʛʦ ʦʙʱʝʥʠʷ (ʅʦʪʦʚ 
ʠ ʜʨ., 2020). ʉ ʙʦʣʴʰʠʤ ʪʨʝʧʝʪʦʤ ʤʳ ʩʦʭʨʘʥʷʝʤ ʩʝʡʯʘʩ ʦʨʠʛʠʥʘʣʴʥʳʡ 
ʧʦʜʘʨʦʢ ʃʶʜʤʠʣʳ ɸʣʝʢʩʝʝʚʥʳ ï ʩʪʦʣʝʪʥʠʢ-ʘʣʦʵ, ʚʦʧʣʦʪʠʚʰʠʡ ʝʝ 
ʧʨʝʢʨʘʩʥʫʶ ʠʜʝʶ ʦ 100-ʣʝʪʥʝʤ ʶʙʠʣʝʝ ʥʘʰʝʡ ʢʘʬʝʜʨʳ.   
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ʈʠʩ. 6. ʅʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʚ 2015ï2017 ʛʛ.: 
V ʛʝʦʙʦʪʘʥʠʯʝʩʢʘʷ ʰʢʦʣʘ-ʢʦʥʬʝʨʝʥʮʠʷ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2015 ʛ.); 

ʢʦʥʬʝʨʝʥʮʠʷ, ʧʦʩʚʷʱʝʥʥʘʷ 100-ʣʝʪʠʶ ʢʘʬʝʜʨʳ ʙʦʪʘʥʠʢʠ ʊʚɻʋ (ʊʚʝʨʴ, 2017 ʛ.) 
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ɺʳʜʘʶʱʠʤʩʷ ʜʦʩʪʠʞʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʦ 
ʨʘʟʚʠʪʠʠ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩʩʠʠ ʠ 
ʙʣʠʞʥʝʤ ʟʘʨʫʙʝʞʴʝ. ɿʘʚʝʨʰʝʥʳ ʠ ʠʟʜʘʥʳ ʜʚʘ ʩʧʨʘʚʦʯʥʳʭ ʠʟʜʘʥʠʷ, 
ʫʥʠʢʘʣʴʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʜʝʪʘʣʴʥʦʩʪʠ. ɺ ʧʝʨʚʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ 
ʩʚʝʜʝʥʠʷ ʦʙ ʦʩʥʦʚʘʪʝʣʷʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʥʘʫʯʥʳʭ ʰʢʦʣ ï ɸ.ɸ. ʋʨʘʥʦʚʝ, 
ʊ.ɸ. ʈʘʙʦʪʥʦʚʝ, ʀ.ɻ. ʉʝʨʝʙʨʷʢʦʚʝ, ʊ.ʀ. ʉʝʨʝʙʨʷʢʦʚʦʡ (ɾʫʢʦʚʘ ʠ ʜʨ., 
2015ʙ). ɺʦ ʚʪʦʨʦʤ ʠʟʜʘʥʠʠ, ʦʙʲʝʤʦʤ ʙʦʣʝʝ 400 ʩʪʨʘʥʠʮ, ʫʧʦʨʷʜʦʯʝʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʧʝʮʠʘʣʠʩʪʘʭ ʠ ʮʝʥʪʨʘʭ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʵʢʦʣʦʛʠʠ, 

ʧʦʧʫʣʷʮʠʦʥʥʦ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʤʫʟʝʝ ʄʘʨʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ (ʇʦʧʫʣʷʮʠʦʥʥʦ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝé, 2018). ʕʪʠ ʨʘʙʦʪʳ 
ʛʘʨʤʦʥʠʯʥʦ ʜʦʧʦʣʥʷʶʪ ʧʨʝʢʨʘʩʥʳʝ ʩʪʘʪʴʠ ʠ ʤʘʪʝʨʠʘʣʳ, ʧʦʩʚʷʱʝʥʥʳʝ 
ʫʯʠʪʝʣʷʤ, ʜʨʫʟʴʷʤ ʠ ʢʦʣʣʝʛʘʤ ʃ.ɸ. ɾʫʢʦʚʦʡ (ʩʤ. ʅʦʪʦʚ ʠ ʜʨ., 2020). 
ʅʘʧʠʩʘʥʳ ʦʥʠ ʦʯʝʥʴ ʞʠʚʦ, ʠʩʢʨʝʥʥʝ, ʩ ʧʦʯʪʝʥʠʝʤ ʠ ʙʦʣʴʰʦʡ ʣʶʙʦʚʴʶ, 
ʧʦʟʚʦʣʷʶʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʮʝʥʠʪʴ ʥʘʫʯʥʳʡ ʚʢʣʘʜ, ʦʱʫʪʠʪʴ ʩʧʝʮʠʬʠʢʫ 
ʚʥʫʪʨʝʥʥʝʛʦ ʤʠʨʘ, ʦʩʤʳʩʣʠʪʴ ʵʪʘʧʳ ʪʚʦʨʯʝʩʢʦʡ ʙʠʦʛʨʘʬʠʠ. 

ʆʩʦʙʫʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʤʳ ʚʳʨʘʞʘʝʤ ʃʶʜʤʠʣʝ ɸʣʝʢʩʝʝʚʥʝ ʟʘ 
ʧʫʙʣʠʢʘʮʠʶ ʩʙʦʨʥʠʢʘ ʩʪʠʭʦʪʚʦʨʝʥʠʡ ʊ.ʀ. ʉʝʨʝʙʨʷʢʦʚʦʡ çʆʨʘʥʞʝʚʳʝ 
ʙʣʠʢʠè (ɾʫʢʦʚʘ, 2017ʙ, ʚ). ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʚʩʝ ʙʫʜʫʱʠʝ ʧʦʢʦʣʝʥʠʷ 
ʙʦʪʘʥʠʢʦʚ ʩʤʦʛʫʪ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʫʜʠʚʠʪʝʣʴʥʦ ʪʦʥʢʫʶ ʦʨʛʘʥʠʟʘʮʠʶ 
ʚʥʫʪʨʝʥʥʝʛʦ ʤʠʨʘ ʊʘʪʴʷʥʳ ʀʚʘʥʦʚʥʳ. ʀ ʝʱʝ ʦʜʠʥ ʙʝʩʮʝʥʥʳʡ ʧʦʜʘʨʦʢ 
ʩʜʝʣʘʣʘ ʥʘʤ ʃʶʜʤʠʣʘ ɸʣʝʢʩʝʝʚʥʘ. ʇʨʝʦʜʦʣʝʚ ʠʟʣʠʰʥʶʶ ʩʢʨʦʤʥʦʩʪʴ ʠ 
ʩʪʨʦʛʦʩʪʴ ʚ ʦʮʝʥʢʝ ʩʚʦʝʛʦ ʧʦʵʪʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ, ʦʥʘ ʥʘʢʦʥʝʮ-ʪʦ 
ʨʝʰʠʣʘʩʴ ʦʧʫʙʣʠʢʦʚʘʪʴ ʩʙʦʨʥʠʢ ʩʚʦʠʭ ʩʪʠʭʦʪʚʦʨʝʥʠʡ (ɾʫʢʦʚʘ, 2017ʘ). 
ʊʝʧʝʨʴ ʵʪʠ ʦʯʝʥʴ ʠʩʢʨʝʥʥʠʝ ʠ ʧʨʦʥʠʢʥʦʚʝʥʥʳʝ ʩʪʠʭʠ ʜʦʩʪʫʧʥʳ ʚʩʝʤ, 
ʢʦʤʫ ʠʥʪʝʨʝʩʝʥ ʝʝ ʛʣʫʙʦʢʠʡ ʠ ʪʦʥʢʠʡ ʚʥʫʪʨʝʥʥʠʡ ʤʠʨ (ɾʫʢʦʚʘ, 2023ʘ). 

ɺ 2015ï2017 ʛʛ. ʃʶʜʤʠʣʘ ɸʣʝʢʩʝʝʚʥʘ ʧʨʦʜʦʣʞʘʣʘ ʨʘʟʨʘʙʦʪʢʫ 
ʩʘʡʪʘ çʇʦʧʫʣʷʮʠʦʥʥʘʷ ʵʢʦʣʦʛʠʷè, ʜʣʷ ʢʦʪʦʨʦʛʦ ʦʥʘ ʧʦʜʛʦʪʦʚʠʣʘ ʤʥʦʛʦ 
ʨʘʟʥʦʧʣʘʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʏʘʩʪʴ ʠʭ ʙʳʣʘ ʫʞʝ ʨʘʟʤʝʱʝʥʘ ʚ ʠʥʪʝʨʥʝʪʝ. 
ʄʥʦʛʦ ʩʠʣ ʦʪʜʘʚʘʣʘ ʃʶʜʤʠʣʘ ɸʣʝʢʩʝʝʚʥʘ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ 
ʦ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʤʫʟʝʝ ʠ ʛʝʨʙʘʨʠʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ 
ʰʢʘʣʘʭ (ɾʫʢʦʚʘ ʠ ʜʨ., 2017; ʊʫʨʤʫʭʘʤʝʪʦʚʘ ʠ ʜʨ., 2018; ɼʦʨʦʛʦʚʘ ʠ 
ʜʨ., 2019; ɾʫʢʦʚʘ, ʅʦʪʦʚ ɺ., 2019). 2017 ʛʦʜ ʙʳʣ ʪʘʢʞʝ ʧʨʦʜʫʢʪʠʚʥʳʤ 
ʥʘ ʧʫʙʣʠʢʘʮʠʠ (ʩʤ. ʅʦʪʦʚ ʠ ʜʨ., 2020 ʠ ʩʧʠʩʦʢ ʚ ʢʦʥʮʝ ʩʪʘʪʴʠ). ɺ ʩʚʷʟʠ 
ʩ ʨʘʙʦʪʦʡ ʥʘʜ ʤʦʥʦʛʨʘʬʠʝʡ ʦ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 
ʃʶʜʤʠʣʘ ɸʣʝʢʩʝʝʚʥʘ ʫʜʝʣʷʣʘ ʘʥʘʣʠʟʫ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʜʘʥʥʦʡ 
ʢʦʥʮʝʧʮʠʠ (ɾʫʢʦʚʘ, ʅʦʪʦʚ, 2017ʘïʛ, 2018; ʅʦʪʦʚ, ɾʫʢʦʚʘ, 2017). ɺ 
2018 ʛʦʜʫ ʚʩʝ ʩʠʣʳ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʥʘ ʧʦʜʛʦʪʦʚʢʝ ʩʧʨʘʚʦʯʥʦʛʦ 
ʠʟʜʘʥʠʷ (ʇʦʧʫʣʷʮʠʦʥʥʦ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝé, 2018), ʘ ʪʘʢʞʝ ʩʪʘʪʴʠ ʦʙ 
ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʦʮʝʥʦʟʦʚ ʩ ʧʦʟʠʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ 
ʨʘʟʚʠʪʠʷ (ɾʫʢʦʚʘ, ʅʦʪʦʚ, 2018).  

ʅʝʚʦʟʤʦʞʥʦ ʧʦʥʷʪʴ, ʢʘʢ ʃʶʜʤʠʣʝ ɸʣʝʢʩʝʝʚʥʝ ʫʜʘʣʦʩʴ ʟʘ ʵʪʠ 
ʪʨʠïʯʝʪʳʨʝ ʛʦʜʘ ʨʝʰʠʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʪʦʣʴʢʦ ʤʘʩʰʪʘʙʥʳʭ ʟʘʜʘʯ. ʂ 
ʩʦʞʘʣʝʥʠʶ, ʢʦʥʝʮ 2018 ʛʦʜʘ ʦʢʘʟʘʣʩʷ ʫʞʘʩʥʳʤ. ʈʝʟʝʨʚ ʧʨʦʯʥʦʩʪʠ ʝʝ 
ʦʨʛʘʥʠʟʤʘ ʙʳʣ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʨʧʘʥ. ʅʘʯʘʣʩʷ ʢʨʘʡʥʝ ʪʷʞʝʣʳʡ ʧʝʨʠʦʜ 
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ʙʦʨʴʙʳ ʩ ʨʘʟʨʫʰʘʶʱʠʤʠ ʙʦʣʝʟʥʷʤʠ, ʢʦʪʦʨʳʡ ʧʦʪʨʝʙʦʚʘʣ ʦʪ ʃ.ɸ. 
ɾʫʢʦʚʦʡ ʥʝʚʝʨʦʷʪʥʦʛʦ ʤʫʞʝʩʪʚʘ ʠ ʪʝʨʧʝʥʠʷ. ɺ ʬʝʚʨʘʣʝ 2019 ʛʦʜʘ ʦʥʘ 
ʧʦʩʣʝ ʧʘʜʝʥʠʷ ʧʦʣʫʯʠʣʘ ʩʣʦʞʥʳʡ ʧʝʨʝʣʦʤ ʨʫʢʠ, ʘ ʩʧʫʩʪʷ ʥʝʢʦʪʦʨʦʝ 
ʚʨʝʤʷ ʧʦʣʥʦʩʪʴʶ ʧʦʪʝʨʷʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʭʦʜʠʪʴ. ʇʨʦʙʣʝʤʳ ʨʦʩʣʠ ʢʘʢ 
ʩʥʝʞʥʳʡ ʢʦʤ. ɺʩʝʤ ʫʞʝ ʢʘʟʘʣʦʩʴ, ʯʪʦ ʝʝ ʚʦʟʚʨʘʱʝʥʠʝ ʢ ʥʘʫʯʥʦʤʫ 
ʪʚʦʨʯʝʩʪʚʫ ʥʝʚʦʟʤʦʞʥʦ. ʆʜʥʘʢʦ ʠʩʢʦʨʢʠ ʩʪʨʘʩʪʥʦʛʦ ʫʯʝʥʦʛʦ ʩʧʦʩʦʙʥʳ 
ʟʘʞʠʛʘʪʴ ʝʝ ʧʦʪʨʷʩʘʶʱʠʡ ʞʠʟʥʝʥʥʳʡ ʦʛʥʴ ʜʘʞʝ ʚ ʧʦʣʥʦʡ ʪʝʤʥʦʪʝ. 
ʈʘʟʛʦʚʦʨʳ ʦ ʥʘʫʢʝ ʩ ʙʣʠʟʢʠʤʠ ʜʨʫʟʴʷʤʠ ʤʦʛʫʪ ʜʝʣʘʪʴ ʯʫʜʝʩʘ. ɻʣʘʟʘ 
ʃʶʜʤʠʣʳ ɸʣʝʢʩʝʝʚʥʳ ʚʜʨʫʛ ʟʘʛʦʨʘʶʪʩʷ ʫʜʠʚʠʪʝʣʴʥʳʤ ʩʚʝʪʦʤ, ʠ 
ʧʦʷʚʣʷʝʪʩʷ ʝʝ ʯʘʨʫʶʱʘʷ ʣʫʯʝʟʘʨʥʘʷ ʫʣʳʙʢʘ (ʨʠʩ. 7, 8). ʊʦʣʴʢʦ ʦʥʘ 
ʤʦʞʝʪ ʪʘʢ ʫʣʳʙʘʪʴʩʷ, ʚʜʦʭʥʦʚʣʷʷ ʵʪʠʤ ʚʩʝʭ ʦʢʨʫʞʘʶʱʠʭ. ʄʛʥʦʚʝʥʥʦ 
ʨʦʞʜʘʶʪʩʷ ʥʦʚʳʝ ʠʜʝʠ, ʧʣʘʥʳ, ʢʦʤʤʝʥʪʘʨʠʠ ʦ ʢʦʨʨʝʢʪʥʦʩʪʠ ʚʳʚʦʜʦʚ.    

ʈʝʘʣʴʥʦ ʣʠ ʵʪʦ ʚʝʨʥʫʪʴ ʚ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʠ ʧʨʦʜʦʣʞʠʪʴ 
ʨʘʙʦʪʫ? ʆʩʦʙʝʥʥʦ ʭʦʪʝʣʦʩʴ ʚʦʟʦʙʥʦʚʠʪʴ ʘʥʘʣʠʟ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ 
ʢʦʥʮʝʧʮʠʝʡ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʨʘʩʩʤʦʪʨʝʪʴ ʚ 
ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ ʨʘʥʝʝ ʤʦʥʦʛʨʘʬʠʠ. ʊʦʣʴʢʦ ʚ ʤʘʝ 2019 ʛʦʜʘ ʩʪʘʣʦ 
ʚʦʟʤʦʞʥʳʤ ʥʘʯʘʪʴ ʦʙʩʫʞʜʝʥʠʝ ʜʠʩʢʫʩʩʠʦʥʥʳʭ ʪʝʤ. ʍʦʪʷ ʃ.ɸ. ɾʫʢʦʚʘ 
ʧʨʝʞʜʝ ʥʝ ʟʘʥʠʤʘʣʘʩʴ ʚʦʧʨʦʩʘʤʠ ʵʚʦʣʶʮʠʦʥʥʦʡ ʤʦʨʬʦʣʦʛʠʠ, ʦʥʠ 
ʩʨʘʟʫ ʧʨʦʙʫʜʠʣʠ ʫ ʥʝʝ ʞʠʚʦʡ ʠʥʪʝʨʝʩ. ʅʘʡʜʝʥʥʳʝ ʩʚʷʟʠ ʨʘʟʥʳʭ ʪʠʧʦʚ 
ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʊ.ʀ. ʉʝʨʝʙʨʷʢʦʚʦʡ ʦ ʩʠʩʪʝʤʝ 
ʢʦʨʨʝʣʷʮʠʡ ʠ ʤʦʜʫʩʘʭ ʩʪʨʫʢʪʫʨʥʦʡ ʵʚʦʣʶʮʠʠ ʚʳʟʚʘʣʠ ʠʩʢʨʝʥʥʝʝ 
ʚʦʩʭʠʱʝʥʠʝ. ʆʩʦʙʝʥʥʦ ʦʪʨʘʜʥʦ ʜʣʷ ʃ.ɸ. ɾʫʢʦʚʦʡ ʙʳʣʦ ʦʩʦʟʥʘʥʠʝ 
ʪʦʛʦ, ʯʪʦ ʥʘʡʜʝʥʘ ʥʦʚʘʷ ʦʙʣʘʩʪʴ ʟʥʘʥʠʡ, ʨʘʟʚʠʪʠʶ ʢʦʪʦʨʦʡ ʤʦʞʝʪ 
ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʢʦʥʮʝʧʮʠʷ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ ʦʥʪʦʛʝʥʝʟʘ. ɹʦʣʴʰʠʤ 
ʩʯʘʩʪʴʝʤ ʙʳʣʦ ʦʙʩʫʞʜʝʥʠʝ ʩ ʃʶʜʤʠʣʦʡ ɸʣʝʢʩʝʝʚʥʦʡ ʧʣʘʥʠʨʫʝʤʳʭ 
ʧʨʝʟʝʥʪʘʮʠʡ ʠ ʧʫʙʣʠʢʘʮʠʡ (ʅʦʪʦʚ, ɾʫʢʦʚʘ, 2019ʘ, ʙ; Notov, Zhukova, 
2019). ʉʚʝʪʣʳʤ ʧʨʘʟʜʥʠʢʦʤ ʩʪʘʣ ʜʣʷ ʥʝʝ ʨʘʩʩʢʘʟ ʦ ʩʦʚʤʝʩʪʥʦʤ ʜʦʢʣʘʜʝ 
ʚ ʇʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʈɸʅ (ʅʦʪʦʚ, ɾʫʢʦʚʘ, 2019ʙ). ʆʥʘ 
ʚʩʝʛʜʘ ʠʩʧʳʪʳʚʘʣʘ ʦʛʨʦʤʥʳʡ ʚʦʩʪʦʨʛ ʦʪ ʚʳʷʚʣʝʥʠʷ ʥʦʚʦʡ çʪʦʯʢʠ 
ʨʦʩʪʘè, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʠ ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʥʳʭ 
ʥʘʫʯʥʳʭ ʦʙʣʘʩʪʝʡ. ʆʩʦʙʝʥʥʦ ʨʘʜʦʚʘʣʦ ʃ.ɸ. ɾʫʢʦʚʫ ʥʘʯʘʣʦ ʝʝ çʨʦʩʪʘè. 

ɼʨʫʛʘʷ ʪʝʤʘ ʥʘ ʵʪʘʧʝ ʚʦʟʚʨʘʱʝʥʠʷ ʃʶʜʤʠʣʳ ɸʣʝʢʩʝʝʚʥʳ ʢ 
ʥʘʫʯʥʦʤʫ ʪʚʦʨʯʝʩʪʚʫ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ ʧʨʦʙʣʝʤʦʡ ʩʦʧʨʷʞʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 
ʦʥʪʦʛʝʥʝʟʘ ʜʝʨʝʚʘ ʠ ʜʠʥʘʤʠʢʠ ʵʧʠʬʠʪʥʦʛʦ ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʦʛʦ 
ʧʦʢʨʦʚʘ (ɾʫʢʦʚʘ, ʅʦʪʦʚ, 2020; ʅʦʪʦʚ, ɾʫʢʦʚʘ, 2020). ʆʥʘ ʧʨʦʜʦʣʞʘʣʘ 
ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʝ ʨʘʥʝʝ ʥʘ ʧʨʠʤʝʨʝ ʩʦʩʥʳ (ɾʫʢʦʚʘ ʠ ʜʨ., 
2013; Notov, Zhukova, 2015). ʃʶʜʤʠʣʫ ɸʣʝʢʩʝʝʚʥʫ ʦʯʝʥʴ ʚʜʦʭʥʦʚʠʣ 
ʨʘʩʩʢʘʟ ʦ ʥʘʰʝʤ ʩʦʚʤʝʩʪʥʦʤ ʜʦʢʣʘʜʝ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʚ ɹʝʣʛʦʨʦʜʝ. ʆʥʘ 
ʚʳʩʦʢʦ ʮʝʥʠʣʘ ʧʫʙʣʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʠ ʧʦʥʠʤʘʣʘ, ʯʪʦ 
ʧʦʪʝʨʷ ʩʧʦʩʦʙʥʦʩʪʠ ʭʦʜʠʪʴ ʩʜʝʣʘʣʘ ʝʝ ʦʯʥʦʝ ʫʯʘʩʪʠʝ ʥʝʜʦʩʪʫʧʥʳʤ. 

ʆʙʱʠʡ ʠʪʦʛ ʪʚʦʨʯʝʩʢʦʛʦ ʧʫʪʠ ʃ.ɸ. ɾʫʢʦʚʦʡ ʦʪ 80-ʣʝʪʥʝʛʦ 
ʶʙʠʣʝʷ ʢ 85-ʣʝʪʠʶ ʜʘʣ ʧʦʪʨʷʩʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. ɿʘ ʵʪʠ 5 ʣʝʪ ʠʟʜʘʥʦ 
ʦʢʦʣʦ ʧʦʣʫʩʦʪʥʠ ʨʘʙʦʪ (ʅʦʪʦʚ ʠ ʜʨ., 2025). ʉʨʝʜʠ ʥʠʭ ʜʚʘ ʦʙʲʝʤʥʳʭ 
ʩʧʨʘʚʦʯʥʳʭ ʠʟʜʘʥʠʷ, ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ, 7 ʦʯʝʥʴ ʚʘʞʥʳʭ ʚ 
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ʤʝʪʦʜʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʩʪʘʪʝʡ, ʪʨʠ ʠʟ ʢʦʪʦʨʳʭ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ 
(ɾʫʢʦʚʘ ʠ ʜʨ., 2015ʘ, ʙ; Notov, Zhukova, 2015, 2019; ɾʫʢʦʚʘ, ɿʫʙʢʦʚʘ, 
2016; Dorogova et al., 2016; ɾʫʢʦʚʘ, ʅʦʪʦʚ, 2018; ʇʦʧʫʣʷʮʠʦʥʥʦ-
ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝé, 2018; ʅʦʪʦʚ, ɾʫʢʦʚʘ, 2019ʘ ʠ ʜʨ.). ʇʦʜʛʦʪʦʚʣʝʥʳ 
ʤʘʪʝʨʠʘʣʳ ʜʣʷ 15 ʢʦʥʬʝʨʝʥʮʠʡ, ʥʘ 5 ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʦʯʥʳʝ 
ʧʣʝʥʘʨʥʳʝ ʜʦʢʣʘʜʳ ʃ.ɸ. ɾʫʢʦʚʦʡ (ʨʠʩ. 6). ʂʘʞʜʘʷ ʧʫʙʣʠʢʘʮʠʷ ʚʝʩʦʤʘ, 
ʦʭʚʘʯʝʥ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʙʣʝʤ ʠ ʪʝʤ, ʚʘʞʥʳʭ ʜʣʷ ʨʘʟʚʠʪʠʷ 
ʧʦʧʫʣʷʮʠʦʥʥʦ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʚ 
ʮʝʣʦʤ.  

ɺʨʝʤʷ ʙʝʞʠʪ ʥʝʫʤʦʣʠʤʦ, ʜʝʣʘʷ ʠʩʧʳʪʘʥʠʷ ʙʦʣʝʝ ʩʫʨʦʚʳʤʠ. ʂ 
ʩʦʞʘʣʝʥʠʶ, ʚ ʧʨʝʜʜʚʝʨʠʠ 90-ʣʝʪʥʝʛʦ ʶʙʠʣʝʷ ʩʘʤʦʯʫʚʩʪʚʠʝ ʃʶʜʤʠʣʳ 
ɸʣʝʢʩʝʝʚʥʳ ʥʘʯʘʣʦ ʫʭʫʜʰʘʪʴʩʷ. ʉʪʘʣʦ ʪʷʞʝʣʦ ʩʠʜʝʪʴ ʚ ʠʥʚʘʣʠʜʥʦʤ 
ʢʨʝʩʣʝ. ɼʦʩʪʫʧʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʫʟʠʣʦʩʴ ʜʦ ʦʜʥʦʡ ʢʦʤʥʘʪʳ. ʊʝʤ ʥʝ 
ʤʝʥʝʝ, ʦʥʦ ʚʢʣʶʯʘʣʦ ʩʘʤʫʶ ʚʘʞʥʫʶ ʯʘʩʪʴ ʝʝ ʥʘʫʯʥʦʡ ʙʠʙʣʠʦʪʝʢʠ, 
ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʜʘʨʢʠ ʠ ʩʫʚʝʥʠʨʳ ʦʪ ʜʨʫʟʝʡ. ʆʩʦʙʳʤ ʩʚʝʪʦʤ ʵʪʘ 
ʢʦʤʥʘʪʘ ʥʘʧʦʣʥʷʣʦʩʴ ʚ ʜʥʠ, ʢʦʛʜʘ ʧʨʠʝʟʞʘʣʠ ʜʨʫʟʴʷ. ʕʪʦ ʧʦʟʚʦʣʷʣʦ 
ʃ.ɸ. ɾʫʢʦʚʦʡ ʥʘʭʦʜʠʪʴ ʩʠʣʳ ʜʘʞʝ ʪʦʛʜʘ, ʢʦʛʜʘ ʩʪʨʘʜʘʥʠʷ ʦʢʘʟʳʚʘʣʠʩʴ 
ʥʝʚʳʥʦʩʠʤʳʤʠ. ɺʦʟʥʠʢʣʦ ʪʨʝʚʦʞʥʦʝ ʯʫʚʩʪʚʦ, ʯʪʦ ʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʝʝ 
ʪʝʧʝʨʴ ʫʞʝ ʥʝʣʴʟʷ ʠ ʤʝʯʪʘʪʴ. ʆʜʥʘʢʦ ʦʧʷʪʴ ʤʳ ʫʙʝʜʠʣʠʩʴ, ʯʪʦ ʥʠʢʘʢʠʝ 
ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʥʝ ʤʦʛʫʪ ʧʦʛʘʩʠʪʴ ʚ ʥʝʡ ʦʛʦʥʴ ʠʩʩʣʝʜʦʚʘʪʝʣʷ (ʨʠʩ. 7, 8).  

ɺ 2022 ʛ. ʃ.ɸ. ɾʫʢʦʚʘ ʚʥʦʚʴ ʧʦʨʘʟʠʣʘ ʥʘʩ ʛʣʫʙʠʥʦʡ ʧʦʥʠʤʘʥʠʷ 
ʥʘʫʯʥʳʭ ʧʨʦʙʣʝʤ, ʰʠʨʦʪʦʡ ʢʨʫʛʦʟʦʨʘ ʠ ʙʝʟʛʨʘʥʠʯʥʦʡ ʧʨʝʜʘʥʥʦʩʪʴʶ 
ʧʦʧʫʣʷʮʠʦʥʥʦ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤʫ ʚʟʛʣʷʜʫ ʥʘ ʤʠʨ. ʗʨʢʦʝ ʚʧʝʯʘʪʣʝʥʠʝ 
ʦʩʪʘʚʠʣ ʢʘʞʜʳʡ ʨʘʙʦʯʠʡ ʤʦʤʝʥʪ (ʨʠʩ. 7, 8). ʊʘʢ ʦʪʨʘʜʥʦ ʙʳʣʦ ʚʠʜʝʪʴ 
ʝʝ ʦʞʠʚʣʝʥʠʝ ʧʨʠ ʦʙʩʫʞʜʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʧʨʝʟʝʥʪʘʮʠʡ ʠ ʨʫʢʦʧʠʩʝʡ ʦ 
ʧʨʦʙʣʝʤʝ ʩʦʟʜʘʥʠʷ ʦʙʱʝʡ ʢʦʥʮʝʧʮʠʠ ʦʥʪʦʛʝʥʝʟʘ (ʅʦʪʦʚ, ɾʫʢʦʚʘ, 
2022ʘ, 2024ʘ). ʀʜʝʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 
ʧʦʥʠʤʘʥʠʶ ʦʥʪʦʛʝʥʝʟʘ ʠ ʧʨʠʥʮʠʧʦʚ ʝʛʦ ʠʟʫʯʝʥʠʷ ʚ ʨʘʟʥʳʭ ʛʨʫʧʧʘʭ 
ʦʨʛʘʥʠʟʤʦʚ ʚʦʣʥʦʚʘʣʘ ʃ.ɸ. ɾʫʢʦʚʫ ʜʘʚʥʦ. ɽʝ ʥʦʚʳʝ ʢʦʤʤʝʥʪʘʨʠʠ ʦʙ 
ʵʪʦʤ ʙʳʣʠ ʧʨʦʥʠʢʥʦʚʝʥʥʳʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʝ. ʕʪʦ ʧʦʤʦʛʣʦ ʨʝʰʠʪʴ ʚʩʝ 
ʚʦʧʨʦʩʳ ʧʦ ʩʦʚʤʝʩʪʥʦʤʫ ʜʦʢʣʘʜʫ ʜʣʷ ʢʦʥʬʝʨʝʥʮʠʠ ʚ ʯʝʩʪʴ 100-ʣʝʪʠʷ 
ʊ.ʀ. ʉʝʨʝʙʨʷʢʦʚʦʡ. ʃʶʜʤʠʣʘ ɸʣʝʢʩʝʝʚʥʘ ʩ ʚʦʩʪʦʨʛʦʤ ʦʪʥʝʩʣʘʩʴ ʠ ʢ 
ʦʩʤʳʩʣʝʥʠʶ ʨʦʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ ʚ ʵʚʦʣʶʮʠʦʥʥʦʡ 
ʙʠʦʣʦʛʠʠ. ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʪʘʙʣʠʮ ʠ ʩʭʝʤ ʜʣʷ ʜʦʢʣʘʜʦʚ ʠ ʧʫʙʣʠʢʘʮʠʡ ʧʦ 
ʵʪʦʡ ʪʝʤʝ (ɾʫʢʦʚʘ, ʅʦʪʦʚ, 2023, 2024, 2025ʙ; Zhukova, Notov, 2025) 
ʩʨʘʟʫ ʦʞʠʚʣʷʣʘ ʝʝ ʚʦʩʧʦʤʠʥʘʥʠʷ ʦ ʩʯʘʩʪʣʠʚʦʤ ʚʨʝʤʝʥʠ ʦʙʱʝʥʠʷ ʠ 
ʨʘʙʦʪʳ ʩ ʊ.ʀ. ʉʝʨʝʙʨʷʢʦʚʦʡ. ʆʩʦʙʝʥʥʦ ʨʘʜʦʚʘʣʘ ʃʶʜʤʠʣʫ ɸʣʝʢʩʝʝʚʥʫ 
ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠʜʝʡ ʊʘʪʴʷʥʳ ʀʚʘʥʦʚʥʳ ʥʘ ʦʩʥʦʚʝ 
ʢʦʥʮʝʧʮʠʠ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ ʦʥʪʦʛʝʥʝʟʘ.  

ʃ.ɸ. ɾʫʢʦʚʘ ʚʩʝʛʜʘ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʦʩʦʟʥʘʚʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʠʥʪʝʛʨʘʮʠʠ ʚ ʥʘʫʢʝ. ʕʪʦ ʧʦʟʚʦʣʷʣʦ ʪʦʯʥʦ ʦʮʝʥʠʚʘʪʴ ʟʥʘʯʠʤʦʩʪʴ ʥʦʚʳʭ 
ʠʜʝʡ, ʧʦʜʭʦʜʦʚ, ʥʘʭʦʜʠʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʟʥʘʥʠʡ, 
ʚʳʷʚʣʷʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 
ʨʘʟʚʠʪʠʶ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʚ ʮʝʣʦʤ.   
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ʈʠʩ. 7. ʆʙʱʝʥʠʝ ʩ ʧʨʠʨʦʜʦʡ ʠ ʥʘʫʯʥʦʝ ʪʚʦʨʯʝʩʪʚʦ ʚ 2024ï2025 ʛʛ.:  
1) ʚʩʪʨʝʯʠ ʩ ʛʨʠʙʘʤʠ ʠ ʨʘʩʪʝʥʠʷʤʠ (5.05.2024 ʛ. ʠ 27.07.2024 ʛ.);  
2) ʨʘʙʦʪʘ ʩʦ ʩʪʘʪʴʝʡ (2.01.2025 ʛ. ʠ 8.02.2025 ʛ.), ʬʦʪʦ ɺ.ɸ. ʅʦʪʦʚʘ 


