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ʋʇʈɸɺʃɽʅʀɽ ʄʆʈʆɿʆʋʉʊʆʁʏʀɺʆʉʊʔʖ ʇʐɽʅʀʎʓ ʀ ɿɽʄʃʗʅʀʂʀ 
ʉɸɼʆɺʆʁ ʉ ʇʆʄʆʑʔʖ ɹʀʆʇʈɽʇɸʈɸʊʆɺ 

ʅ. ɽ. ʇʘʚʣʦʚʩʢʘʷ 1, ɸ. ɸ. ɻʦʨʴʢʦʚ1, ɸ. ɺ. ɸʥʜʨʦʩʦʚʘ 2, ʀ. ɺ. ɻʦʨʴʢʦʚʘ 1
1 ʌɻɹʆʋ ɺʆ ʆʨʣʦʚʩʢʠʡ ɻɸʋ, ʆʨʝʣ, ʈʦʩʩʠʷ 
2 ʌɻɹʅʋ ɺʅʀʀʉʇʂ, ʧ/ʦ ɾʠʣʠʥʘ, ʆʨʣʦʚʩʢʘʷ ʦʙʣ., ʈʦʩʩʠʷ 
annettka_01@mail.ru 

ɺʳʩʦʢʘʷ ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ʦʟʠʤʳʭ ʢʫʣʴʪʫʨ, ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚʷʥʠʩʪʳʭ ʠ ʧʣʦ-
ʜʦʚʳʭ ʨʘʩʪʝʥʠʡ ʩʚʷʟʘʥʘ ʩ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʝʨʝʟʠʤʦʚʳʚʘʪʴ ʠ ʩʦʭʨʘʥʷʪʴ ʚʳʩʦʢʫʶ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʴ, ʯʪʦ ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʦʩʩʠʡʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʨʘʩʧʦ-
ʣʦʞʝʥʥʦʛʦ ʚ ʟʦʥʝ ʨʠʩʢʦʚʘʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. ʅʘ ʩʪʝʧʝʥʴ ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ 
ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʩʘʭʘʨʘ, ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ, ʧʨʦʣʠʥ ʠ ʜʨʫʛʠʝ ʚʝʱʝʩʪʚʘ. ɺ 
ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʩʪʘʣʠ ʫʜʝʣʷʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʧʦʚʳʰʘʶʱʠʭ ʠʤʤʫʥʥʳʝ ʠ 
ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ɺ ʜʘʥʥʦʤ ʩʦʦʙʱʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʟʫʣʴ-
ʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ çʅʠʛʦʨè, ʩʦʟʜʘʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʙʠʦ-
ʬʣʘʚʦʥʦʠʜʦʚ ʛʨʝʯʠʭʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʘʣʠʮʠʣʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʠʦʥʦʚ ʤʘʛʥʠʷ, ʘ ʪʘʢʞʝ ʩ 
ʜʦʙʘʚʣʝʥʠʝʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ Zn ʠ ʉʦ, ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ, ʫʨʦʞʘʡʥʳʝ ʜʘʥʥʳʝ ʠ ʢʘʯʝʩʪʚʦ 
ʟʝʨʥʘ 3 ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ. ɺ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʠʤʳʭ ʫʛ-
ʣʝʚʦʜʦʚ ʠ ʘʤʠʥʦʢʠʩʣʦʪʳ ʧʨʦʣʠʥʘ. ʅʘ ʟʝʤʣʷʥʠʢʝ ʥʘ ʪʨʝʭ ʩʦʨʪʘʭ ʠʟʫʯʘʣʠ ʜʝʡʩʪʚʠʝ ʧʨʝ-
ʧʘʨʘʪʦʚ: çɿʘʚʷʟʴè, çɹʝʣʳʡ ʞʝʤʯʫʛ ʋʥʠʚʝʨʩʘʣʴʥʳʡ ɸʥʪʠʬʨʠʟè ʠ çʅʠʛʦʨè ʥʘ ʫʩʪʦʡʯʠ-
ʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʜʝʡʩʪʚʠʶ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʝʩʝʥʥʝʛʦ ʧʝʨʠʦʜʘ ʚ ʫʩʣʦʚʠʷʭ 
ʦʪʢʨʳʪʦʛʦ ʛʨʫʥʪʘ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʌɻɹʅʋ ɺʅʀʀʉʇʂ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʟʜʝʡ-
ʩʪʚʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʦʪʜʝʣʴʥʦ ʠ ʦʩʦʙʝʥʥʦ ʩ ʜʦʙʘʚʣʝʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ 
Zn ʠ ʉʦ ʧʨʠʚʦʜʠʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ, ʚʩʭʦʞʝʩʪʠ, ʨʦʩʪʦʚʳʭ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʚʩʝʭ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʦʩʪʘʪʦʯʥʦʝ ʩʦʜʝʨ-
ʞʘʥʠʝ ʩʘʭʘʨʦʚ ʧʦʚʳʰʘʣʦʩʴ ʥʘ 19 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʨʘ-
ʙʦʪʢʘ ʩʝʤʷʥ ʠ ʧʦʩʝʚʦʚ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʣʘ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʧʨʦʣʠʥʘ ʠ 
ʚʳʞʠʚʘʝʤʦʩʪʴ ʚ ʟʠʤʥʠʭ ʫʩʣʦʚʠʷʭ. ʋ ʟʝʤʣʷʥʠʢʠ ʩʘʜʦʚʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 
ʧʨʦʤʦʨʘʞʠʚʘʥʠʷ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʦʙʨʘʙʦʪʢʘ ʧʨʝʧʘʨʘʪʘʤʠ çɹʝʣʳʡ ʞʝʤʯʫʛ ʋʥʠ-
ʚʝʨʩʘʣʴʥʳʡ ɸʥʪʠʬʨʠʟè ʠ çʅʠʛʦʨè ʦʢʘʟʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ 
ʨʘʩʪʝʥʠʡ ʢ ʚʝʩʝʥʥʠʤ ʟʘʤʦʨʦʟʢʘʤ. ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʦʚ ʢʦʨʨʝʣʠʨʫʝʪ ʩ 
ʥʘʢʦʧʣʝʥʠʝʤ ʩʘʭʘʨʦʚ ʠ ʧʨʦʣʠʥʘ. 

         19-316-90021. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
1. Pavlovskay N. E. Effect of new biologies on winter wheat structure and technological properties / 

N. E. Pavlovskay, ɸ. ɸ. Gorkov // IOP Conference Series: Earth and Environmental Science. 6th International 
Conference on Agriproducts Processing and Farming. ï Institute of Physics Publishing, 2020. ï ʈ. 012022. doi 
10.1088/1755-1315/422/1/012022 

2. ɸʥʜʨʦʩʦʚʘ ɸ. ɺ. ɺʣʠʷʥʠʝ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʘʤʠ ɸʥʪʠʬʨʠʟ ʠ ʅʠʛʦʨ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʝʤʣʷʥʠ-
ʢʠ ʩʘʜʦʚʦʡ ʢ ʚʝʩʝʥʥʠʤ ʟʘʤʦʨʦʟʢʘʤ / ɸ. ɺ. ɸʥʜʨʦʩʦʚʘ, ʅ. ɽ. ʇʘʚʣʦʚʩʢʘʷ ɿ. ɽ. ʆʞʝʨʝʣʴʝʚʘ // ɺʝʩʪʥʠʢ ʘʛ-
ʨʘʨʥʦʡ ʥʘʫʢʠ. ï 2022. ï ˉ 6 (99). ï ʉ. 33ï40. doi 10.17238/issn2587-666X.2022.6.3 
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ʀʅʊʈʆɻʈɽʉʉʀʗ TRITICUM TIMOPHEEVII ɺ ʍʈʆʄʆʉʆʄɽ 2B 
ɻɽʂʉɸʇʃʆʀɼʅʆʁ ʇʐɽʅʀʎʓ ʂɸʂ ʇʈʀʄɽʈ ʕʌʌɽʂʊʀɺʅʆʉʊʀ 
ʉʊʈɸʊɽɻʀʀ ɸɼɸʇʊʀɺʅʆʁ ʀʅʊʈʆɻʈɽʉʉʀʀ ɺ ʉɽʃɽʂʎʀʀ 

ʄ. ɼ. ʇʝʨʤʷʢʦʚʘ 1, ɸ. ɺ. ʇʝʨʤʷʢʦʚ 1, ʉ. ɺ. ʆʩʠʧʦʚʘ 1,3, ɼ. ʂ. ʂʦʥʩʪʘʥʪʠʥʦʚ 2, 
ʃ. ɺ. ʑʫʢʠʥʘ 2, ɽ. ɻ. ʈʫʜʠʢʦʚʩʢʘʷ 1, ɸ. ɺ. ʇʦʤʦʨʮʝʚ 1, ʊ. ɸ. ʇʰʝʥʠʯʥʠʢʦʚʘ 2 
1 ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
2 ʌʀʎ çʀʎʠɻ ʉʆ ʈɸʅè, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 
3 ʌɻɹʆʋ ɺʆ çʀɻʋè, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
marperm@rambler.ru 

ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʚʥʫʪʨʠʚʠʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʰʝʥʠʮʳ ʧʦ ʛʝʥʘʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ 
ʘʜʘʧʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʠʟʤʝ-
ʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʦʟʜʘʥʠʝ ʠʥʪʨʦʛʨʝʩʩʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʛʦʤʝʦʣʦ-
ʛʠʯʝʩʢʦʡ ʨʝʢʦʤʙʠʥʘʮʠʠ ï ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʚʚʝʜʝʥʠʷ ʚ ʧʰʝʥʠ-
ʮʫ ʮʝʥʥʳʭ ʘʜʘʧʪʠʚʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʘʨʠʘʮʠʡ ʦʪ ʜʠʢʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ, ʨʘʩʰʠʨʷʶʱʠʭ 
ʝʝ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ. ɺʢʣʶʯʝʥʠʝ ʯʫʞʝʨʦʜʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, 
ʧʨʠʚʦʜʷʱʝʝ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʠʛʦʜʥʦʩʪʠ ʧʫʣʘ ʨʝʮʠʧʠʝʥʪʦʚ, ʥʘʟʳʚʘʶʪ çʘʜʘʧʪʠʚʥʦʡ ʠʥ-
ʪʨʦʛʨʝʩʩʠʝʡè. 

Triticum timopheevii, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʪʝʪʨʘʧʣʦʠʜʥʦʤʫ ʛʝʥʦʬʦʥʜʫ GGAtAt, ʠʟʚʝʩʪʝʥ 
ʢʘʢ ʫʥʠʢʘʣʴʥʳʡ ʚʳʩʦʢʦ ʠʤʤʫʥʥʳʡ ʚʠʜ. ʍʨʦʤʦʩʦʤʘ 2G ʥʝʩʝʪ ʢʦʤʧʣʝʢʩ ʵʬʬʝʢʪʠʚʥʳʭ 
ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʘʪʦʛʝʥʥʳʤ ʛʨʠʙʘʤ. ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʚʣʠ-
ʷʥʠʠ ʠʥʪʨʦʛʨʝʩʩʠʠ ʬʨʘʛʤʝʥʪʦʚ ʭʨʦʤʦʩʦʤʳ 2G T. timopheevii ʚ ʛʝʥʦʤʝ ʧʰʝʥʠʮʳ ʥʘ ʝʝ 
ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʦʜʥʦʤʫ ʜʝʬʠʮʠʪʫ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʠ ʨʝʢʦʤʙʠʥʘʥʪʥʳʝ ʣʠʥʠʠ ʥʘ ʛʝʥʝʪʠʯʝʩʢʦʤ ʬʦʥʝ ʛʝʢʩʘʧ-
ʣʦʠʜʥʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ ʉʘʨʘʪʦʚʩʢʘʷ 29, ʦʙʣʘʜʘʶʱʝʛʦ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ 
ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʚʦʜʥʦʤʫ ʜʝʬʠʮʠʪʫ, ʥʦ ʥʠʟʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʛʨʠʙʥʳʤ ʙʦʣʝʟʥʷʤ. 
ʃʠʥʠʠ, ʥʝʩʫʱʠʝ ʚ ʭʨʦʤʦʩʦʤʝ 2ɺ ʨʘʟʣʠʯʥʳʝ ʬʨʘʛʤʝʥʪʳ ʭʨʦʤʦʩʦʤʳ 2G T. timopheevii, 
ʤʘʨʢʠʨʦʚʘʥʥʳʝ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʤʠ ʤʘʨʢʝʨʘʤʠ, ʙʳʣʠ ʠʟʫʯʝʥʳ ʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʠʤʠ ʠ 
ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠ-
ʪʳ ʚ ʫʩʣʦʚʠʷʭ ʩʤʦʜʝʣʠʨʦʚʘʥʥʦʡ ʧʦʯʚʝʥʥʦʡ ʟʘʩʫʭʠ. ʃʠʥʠʠ ʪʘʢʞʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʧʦ ʧʘ-
ʨʘʤʝʪʨʘʤ ʬʝʥʦʣʦʛʠʠ ʠ ʟʝʨʥʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ʀʥʪʨʦʛʨʝʩʩʠʷ T. timopheevii ʥʝ ʚʳʟʳʚʘʣʘ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʥʘʢʦʧʣʝʥʠʝ 
ʙʠʦʤʘʩʩʳ ʠ ʧʨʦʮʝʩʩ ʬʦʪʦʩʠʥʪʝʟʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʦʨʪʘ-ʨʝʮʠʧʠʝʥʪʘ ʫ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ 
ʣʠʥʠʡ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʦʜʥʦʛʦ ʜʝʬʠʮʠʪʘ ʘʢʪʠʚʠʨʦʚʘʣʩʷ ʣʠʧʦʢʩʠʛʝʥʘʟʥʳʡ ʩʠʛʥʘʣʴʥʳʡ 
ʧʫʪʴ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʦʙʱʠʤ ʜʣʷ ʚʩʝʭ ʣʠʥʠʡ ʭʨʦʤʦʩʦʤʥʳʤ ʨʝʛʠʦʥʦʤ, ʦʙʦʟʥʘ-
ʯʝʥʥʳʤ ʤʘʨʢʝʨʦʤ Xgwm047, ʥʝʩʫʱʠʤ ʦʜʠʥ ʩʪʨʫʢʪʫʨʥʳʡ ʠ ʥʝʩʢʦʣʴʢʦ ʨʝʛʫʣʷʪʦʨʥʳʭ ʛʝ-
ʥʦʚ ʵʪʦʛʦ ʬʝʨʤʝʥʪʘ. 

ɿʘʤʝʪʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʠʥʪʨʦʛʨʝʩʩʠʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʨʥʘ ʫ ʣʠʥʠʠ 
ʉʘʨʘʪʦʚʩʢʘʷ29(8212ɺ-6) ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʬʝʨʪʠʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʦ ʩ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤ ʨʝʛʠʦʥʦʤ (ʦʢʦʣʦ 70 ʤʣʥ ʧ.ʥ.), ʬʣʘʥʢʠʨʦʚʘʥʥʳʤ ʤʘʨʢʝʨʘʤʠ 
Xgwm120 ʠ Xgwm047. ɺ ʵʪʦʤ ʨʝʛʠʦʥʝ ʪʘʢʞʝ ʣʦʢʘʣʠʟʦʚʘʥʳ ʠʟʚʝʩʪʥʳʝ ʛʝʥʳ ʫʩʪʦʡʯʠʚʦ-
ʩʪʠ ʢ ʩʪʝʙʣʝʚʦʡ ʨʞʘʚʯʠʥʝ Sr9 ʠ ʤʫʯʥʠʩʪʦʡ ʨʦʩʝ Pm6. ɼʘʥʥʳʡ ʨʝʛʠʦʥ ʛʦʤʝʦʘʣʣʝʣʝʥ ʚʳ-
ʷʚʣʝʥʥʳʤ ʥʘʤʠ ʨʘʥʝʝ ʨʝʛʠʦʥʘʤ ʥʘ ʭʨʦʤʦʩʦʤʘʭ 2A ʠ 2B ʠ ʩʦʜʝʨʞʠʪ ʨʝʛʫʣʷʪʦʨʥʫʶ ʛʝʥ-
ʥʫʶ ʩʝʪʴ ʜʣʷ ʧʝʨʝʩʪʨʦʡʢʠ ʤʝʪʘʙʦʣʠʟʤʘ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ. 

       18-04-00481. 
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ʇɽʈʉʇɽʂʊʀɺʓ ʇʈʀʄɽʅɽʅʀʗ ɼʆʅʆʈɸ ʆʂʉʀɼɸ ɸɿʆʊɸ  
ɼʃʗ ʇʆɺʓʐɽʅʀʗ ʋʉʊʆʁʏʀɺʆʉʊʀ ʈɸɿʅʓʍ ʉʆʈʊʆɺ ʇʐɽʅʀʎʓ  
ʂ ʋʉʃʆɺʀʗʄ ɼɽʌʀʎʀʊɸ ɺʃɸɻʀ 

ɸ. ɸ. ʇʣʦʪʥʠʢʦʚ, ʀ. ʀ. ʉʘʬʠʥʘ, ʈ. ɸ. ʖʣʜʘʰʝʚ, ɸ. ʄ. ɸʚʘʣʴʙʘʝʚ, ʏ. ʈ. ɸʣʣʘʛʫʣʦʚʘ 
ʀɹɻ ʋʌʀʎ ʈɸʅ, ʋʬʘ, ʈʦʩʩʠʷ 
plotnikow87@mail.ru 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʯʠʩʣʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʩʫʭ, ʦʢʘʟʳʚʘʶʱʠʭ 
ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʘʞʥʝʡ-
ʰʝʡ ʢʫʣʴʪʫʨʦʡ ʷʚʣʷʝʪʩʷ ʧʰʝʥʠʮʘ. ʇʦʵʪʦʤʫ ʧʦʠʩʢ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟ-
ʦʧʘʩʥʳʭ ʩʪʨʘʪʝʛʠʡ ʧʦʚʳʰʝʥʠʷ ʝʝ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʠ-
ʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʪʦʙʠʦʣʦʛʠʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʩ-
ʩʣʝʜʦʚʘʥʠʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʠʷ ʦʢʩʠʜʘ ʘʟʦʪʘ (NO), ʧʦʩʢʦʣʴʢʫ ʦʥ ʷʚʣʷ-
ʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʩʠʛʥʘʣʴʥʦʡ ʤʦʣʝʢʫʣʦʡ, ʫʯʘʩʪʚʫʶʱʝʡ ʚ ʨʝʛʫʣʷʮʠʠ ʥʦʨʤʘʣʴʥʦʛʦ 
ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʭ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ. 

ɺ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʜʦʥʦʨʘ NO ʥʠʪʨʦʧʨʫʩʩʠʜʘ ʥʘʪʨʠʷ 
(SNP ï sodium nitroprusside) ʥʘ ʨʦʩʪʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʜʚʫʭ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ Triticum 
aestivum L., ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ: ʕʢʘʜʘ-70 (ʕ-70 ï ʫʩʪʦʡʯʠʚʳʡ 
ʩʦʨʪ), ʉʘʣʘʚʘʪ ʖʣʘʝʚ (ʉʖ ï ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʩʦʨʪ) ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʦʙʝʟʚʦʞʠʚʘʥʠʷ, 
ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʕɻ (12 %). ʇʨʠʩʫʪʩʪʚʠʝ 200 ʤʢʄ SNP ʚ ʩʨʝʜʝ ʧʨʦ-
ʨʘʩʪʘʥʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʦʧʦʩʪʘʚʠʤʦʡ ʫ ʦʙʦʠʭ ʩʦʨʪʦʚ ʩʪʠʤʫʣʷʮʠʠ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ, 
ʢʦʪʦʨʘʷ ʧʦʚʳʰʘʣʘʩʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 15 %. ʂʨʦʤʝ ʪʦʛʦ, NO-ʦʙʨʘʙʦʪʘʥʥʳʝ ʧʨʦʨʦʩʪ-
ʢʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʢʦʨʥʝʡ ʠ 
ʧʦʙʝʛʦʚ, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʡ ʠʭ ʩʳʨʦʡ ʠ ʩʫʭʦʡ ʤʘʩʩʳ. ʉʫʜʷ ʧʦ ʵʪʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʨʦʩʪ 
ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ SNP ʩʠʣʴʥʝʝ ʧʨʦʷʚʣʷʣʦʩʴ ʚ ʧʨʦʨʦʩʪʢʘʭ ʕ-70. ɺʘʞʥʳʡ ʚʢʣʘʜ 
ʚ ʧʨʦʷʚʣʝʥʠʝ ʨʦʩʪ ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ SNP ʤʦʞʝʪ ʚʥʦʩʠʪʴ ʘʢʪʠʚʘʮʠʷ ʜʝʣʝʥʠʷ 
ʢʣʝʪʦʢ ʘʧʠʢʘʣʴʥʦʡ ʤʝʨʠʩʪʝʤʳ ʢʦʨʥʝʡ, ʦ ʯʝʤ ʤʦʞʥʦ ʙʳʣʦ ʩʫʜʠʪʴ ʧʦ ʤʠʪʦʪʠʯʝʩʢʦʤʫ ʠʥ-
ʜʝʢʩʫ (ʄʀ) ʢʦʨʥʝʡ, ʧʦʩʢʦʣʴʢʫ NO-ʦʙʨʘʙʦʪʢʘ ʚʳʟʚʘʣʘ ʫʚʝʣʠʯʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫ 
ʧʨʦʨʦʩʪʢʦʚ ʕ-70 ʥʘ 33 % ʠ ʥʘ 29 % ʫ ʧʨʦʨʦʩʪʢʦʚ ʉʖ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʚʝʜʝʥʠʷʭ ʦ ʩʧʦ-
ʩʦʙʥʦʩʪʠ NO ʠʥʜʫʮʠʨʦʚʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ, ʠʥʪʝʨʝʩ-
ʥʦ ʙʳʣʦ ʚʳʷʩʥʠʪʴ, ʦʢʘʟʳʚʘʝʪ ʣʠ ʧʨʠʩʫʪʩʪʚʠʝ SNP ʚ ʩʨʝʜʝ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʟʘʱʠʪʥʳʡ 
ʵʬʬʝʢʪ ʥʘ ʨʘʩʪʝʥʠʷ ʧʰʝʥʠʮʳ ʢ ʧʦʩʣʝʜʫʶʱʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʦʙʝʟʚʦʞʠʚʘʥʠʷ. ʉ ʵʪʦʡ ʮʝ-
ʣʴʶ 3-ʩʫʪʦʯʥʳʝ ʧʨʦʨʦʩʪʢʠ, ʚʳʨʘʱʝʥʥʳʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 200 ʤʢʄ SNP, ʧʦʜʚʝʨʛʘʣʠ  
24-ʯʘʩʦʚʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ 12%-ʥʦʛʦ ʇʕɻ. ʉʪʨʝʩʩʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʦʢʘʟʘʣʘ ʥʝʛʘʪʠʚʥʦʝ 
ʜʝʡʩʪʚʠʝ ʥʘ ʨʦʩʪ ʧʰʝʥʠʮʳ, ʦʩʦʙʝʥʥʦ ʩʦʨʪʘ ʉʖ, ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʚ ʩʫʱʝʩʪʚʝʥʥʦʤ ʩʥʠ-
ʞʝʥʠʠ ʩʳʨʦʡ ʠ ʩʫʭʦʡ ʤʘʩʩʳ ʧʨʦʨʦʩʪʢʦʚ, ʪʦʛʜʘ ʢʘʢ ʧʨʦʨʘʱʠʚʘʥʠʝ ʩʝʤʷʥ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 
SNP ʧʦʣʥʦʩʪʴʶ ʧʨʝʜʦʪʚʨʘʪʠʣʦ ʚʳʟʳʚʘʝʤʦʝ ʦʙʝʟʚʦʞʠʚʘʥʠʝʤ ʧʘʜʝʥʠʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 
ʫ ʦʙʦʠʭ ʩʦʨʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ SNP-ʧʨʝʜʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʚ ʧʦʩʣʝʜʫʶʱʝʡ ʩʪʠʤʫʣʷʮʠʠ ʨʦʩʪʘ ʠ ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ 
ʧʰʝʥʠʮʳ ʜʚʫʭ ʨʘʟʥʳʭ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʟʘʩʫʭʝ ʩʦʨʪʦʚ ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 
ʦʙʝʟʚʦʞʠʚʘʥʠʷ. 

         22-24-
00196, https://rscf.ru/project/22-24-00196/. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ɸʣʣʘʛʫʣʦʚʘ ʏ. ʈ. ʋʯʘʩʪʠʝ ʦʢʩʠʜʘ ʘʟʦʪʘ ʚ ʨʝʛʫʣʷʮʠʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʜʝʬʠ-

ʮʠʪʫ ʚʣʘʛʠ / ʏ. ʈ. ɸʣʣʘʛʫʣʦʚʘ, ʈ. ɸ. ʖʣʜʘʰʝʚ, ɸ. ʄ. ɸʚʘʣʴʙʘʝʚ // ʌʠʟʠʦʣʦʛʠʷ ʨʘʩʪʝʥʠʡ. ï 2023. ï ʊ. 70, 
ˉ 2. ï ʉ. 115ï132. doi 10.31857/S0015330322600437 
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ɺʃʀʗʅʀɽ ʊɽɹʋʂʆʅɸɿʆʃɸ ʀ ɸɿʆʂʉʀʉʊʈʆɹʀʅɸ  
ʅɸ ʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ʇɸʈɸʄɽʊʈʓ ʀ ʋʉʊʆʁʏʀɺʆʉʊʔ ʇʈʆʈʆʉʊʂʆɺ 
ʇʐɽʅʀʎʓ ʂ ɺʆɼʅʆʄʋ ɼɽʌʀʎʀʊʋ 

ʊ. ʇ. ʇʦʙʝʞʠʤʦʚʘ 1, ɽ. ɺ. ɹʝʨʝʞʥʘʷ 1, ɽ. ɸ. ʇʦʣʷʢʦʚʘ 1, ɸ. ɺ. ʂʦʨʩʫʢʦʚʘ 1, 
ʅ. ʉ. ɿʘʙʘʥʦʚʘ 1,2, ʀ. ɺ. ʃʶʙʫʰʢʠʥʘ 1,2, ʅ. ɺ. ɼʦʨʦʬʝʝʚ 1, ʆ. ʀ. ɻʨʘʙʝʣʴʥʳʭ 1,2 
1 ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
2 ʌɻɹʆʋ ɺʆ çʀɻʋè, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
grolga@sifibr.irk.ru 

ʌʫʥʛʠʮʠʜʳ ʢʣʘʩʩʘ ʪʨʠʘʟʦʣʦʚ ʠ ʩʪʨʦʙʠʨʫʣʠʥʦʚ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʝʣʴʩʢʦʤ 
ʭʦʟʷʡʩʪʚʝ. ʇʦʤʠʤʦ ʩʚʦʝʛʦ ʦʩʥʦʚʥʦʛʦ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʦʛʦ ʜʝʡʩʪʚʠʷ ʦʥʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ 
ʥʘ ʨʘʩʪʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ. ʈʘʥʝʝ ʥʘʤʠ ʙʳʣʘ ʚʳʷʚʣʝʥʘ 
ʩʧʦʩʦʙʥʦʩʪʴ ʪʝʙʫʢʦʥʘʟʦʣ-ʩʦʜʝʨʞʘʱʝʛʦ ʧʨʦʪʨʘʚʠʪʝʣʷ ʩʝʤʷʥ ʧʦʚʳʰʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ 
ʟʣʘʢʦʚ ʢ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʚʣʠʷʷ ʥʘ ʫʛʣʝʚʦʜʥʳʡ, ʙʝʣʢʦʚʳʡ, ʞʠʨʥʦʢʠʩʣʦʪʥʳʡ ʠ 
ʜʳʭʘʪʝʣʴʥʳʡ ʤʝʪʘʙʦʣʠʟʤ, ʠ ʦʢʘʟʳʚʘʪʴ ʨʝʪʘʨʜʘʥʪʥʳʡ ʵʬʬʝʢʪ. ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʠʥʛʠʙʠ-
ʨʦʚʘʣʘ ʨʦʩʪ ʧʦʙʝʛʦʚ ʠ ʩʪʠʤʫʣʠʨʦʚʘʣʘ ʨʦʩʪ ʢʦʨʥʝʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʥʘ ʩʚʝʪʫ. ʇʨʝʜʩʪʘ-
ʚʠʪʝʣʴ ʢʣʘʩʩʘ ʩʪʨʦʙʠʣʫʨʠʥʦʚ ʘʟʦʢʩʠʩʪʨʦʙʠʥ, ʥʘʦʙʦʨʦʪ, ʩʠʣʴʥʦ ʠʥʛʠʙʠʨʦʚʘʣ ʨʦʩʪ ʢʦʨ-
ʥʝʡ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʦʪʜʝʣʴʥʦʝ ʠ ʩʦʚʤʝʩʪʥʦʝ ʚʣʠʷʥʠʝ ʪʝʙʫʢʦʥʘ-
ʟʦʣʘ ʠ ʘʟʦʢʩʠʩʪʨʦʙʠʥʘ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʨʦʩʪʢʦʚ ʧʰʝ-
ʥʠʮʳ ʢ ʚʦʜʥʦʤʫ ʜʝʬʠʮʠʪʫ. 

ʀʩʧʦʣʴʟʦʚʘʣʠ ʨʘʩʪʝʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ çʀʨʢʫʪʩʢʘʷè ʚ ʚʦʟʨʘʩʪʝ 5, 7 ʠ 
9 ʩʫʪ., ʚʳʨʘʱʝʥʥʳʝ ʠʟ ʩʝʤʷʥ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʩʫʩʧʝʥʟʠʷʤʠ ʘʟʦʢʩʠʩʪʨʦʙʠʥʘ (4 ʤʛ/50 ʛ ʩʝ-
ʤʷʥ) ʠ ʪʝʙʫʢʦʥʘʟʦʣʘ (2 ʤʛ/50 ʛ ʩʝʤʷʥ). ɺʦʜʥʳʡ ʜʝʬʠʮʠʪ ʩʦʟʜʘʚʘʣʠ 20 % ʧʦʣʠʵʪʠ-
ʣʝʥʛʣʠʢʦʣʝʤ (ʇʕɻ6000). ʆʮʝʥʠʚʘʣʠ ʨʦʩʪʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʨʷʜ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 
ʧʘʨʘʤʝʪʨʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʝʙʫʢʦʥʘʟʦʣ ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʳʡ ʠʥʛʠʙʠʨʫʶʱʠʡ ʵʬʬʝʢʪ 
ʥʘ ʜʣʠʥʫ ʢʦʣʝʦʧʪʠʣʝʡ ʠ ʧʦʙʝʛʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʪʝʙʫʢʦʥʘʟʦʣ ʩʪʠʤʫʣʠʨʦʚʘʣ ʨʦʩʪ ʢʦʨʥʝʡ, 
ʘ ʘʟʦʢʩʠʩʪʨʦʙʠʥ ï ʩʠʣʴʥʦ ʠʥʛʠʙʠʨʦʚʘʣ. ʇʨʠ ʩʦʚʤʝʩʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʠ 
ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʪʝʙʫʢʦʥʘʟʦʣʘ ʥʘ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ. ʀʥʛʠʙʠʨʦʚʘʥʠʝ ʪʝʙʫʢʦ-
ʥʘʟʦʣʦʤ ʜʣʠʥʳ ʧʦʙʝʛʦʚ ʥʝ ʚʣʠʷʣʦ ʥʘ ʠʭ ʙʠʦʤʘʩʩʫ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʥʛʠʙʠʨʦʚʘʥʠʝ 
ʘʟʦʢʩʠʩʪʨʦʙʠʥʦʤ ʜʣʠʥʳ ʢʦʨʥʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʣʦ ʠʭ ʙʠʦʤʘʩʩʫ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʦʙ-
ʨʘʙʦʪʢʘ ʩʝʤʷʥ ʪʝʙʫʢʦʥʘʟʦʣʦʤ ʠ ʩʦʚʤʝʩʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʥʠʞʘʶʪ ʠʥʛʠʙʠʨʫʶʱʠʡ ʵʬʬʝʢʪ 
ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʠ ʢʦʨʥʝʡ ʧʨʠ ʚʦʜʥʦʤ ʜʝʬʠʮʠʪʝ. ɺ ʟʘʱʠʪʥʳʡ ʤʝ-
ʭʘʥʠʟʤ ʧʨʠ ʵʪʦʤ ʚʦʚʣʝʯʝʥʳ ʩʘʭʘʨʘ ʠ ʘʢʪʠʚʥʳʝ ʬʦʨʤʳ ʢʠʩʣʦʨʦʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʠ-
ʤʫʣʠʨʦʚʘʥʠʝ ʨʦʩʪʘ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʪʝʙʫʢʦʥʘʟʦʣʦʤ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝ-
ʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʚʦʜʥʦʤʫ ʜʝʬʠʮʠʪʫ. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ʆʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʠʥʛʠʙʠʨʫʶʱʝʛʦ ʵʬʬʝʢʪʘ ʬʫʥʛʠʮʠʜʘ ʘʟʦʢʩʠʩʪʨʦʙʠʥʘ ʠ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʪʦʨʤʦ-

ʟʠʪʴ ʨʘʩʭʦʜ ʩʘʭʘʨʦʚ ʚ ʧʨʦʨʦʩʪʢʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ / ɽ. ɺ. ɹʝʨʝʞʥʘʷ, ɸ. ɺ. ʂʦʨʩʫʢʦʚʘ, ʆ. ɸ. ʌʝʜʦʪʦʚʘ, 
ʅ. ɺ. ɼʦʨʦʬʝʝʚ, ʆ. ʀ. ɻʨʘʙʝʣʴʥʳʭ // ʀʟʚʝʩʪʠʷ ʚʫʟʦʚ. ʇʨʠʢʣʘʜʥʘʷ ʭʠʤʠʷ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʷ. ï 2020. ï ʊ. 10, 
ˉ 4. ï ʉ. 657ï665. doi: 10.21285/2227-2925-2020-10-4-657-665 

ʈʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʵʬʬʝʢʪʳ ʪʝʙʫʢʦʥʘʟʦʣ-ʩʦʜʝʨʞʘʱʝʛʦ ʧʨʦʪʨʘʚʠʪʝʣʷ ʩʝʤʷʥ çɹʫʥʢʝʨè ʥʘ ʨʦʩʪ ʧʦ-
ʙʝʛʦʚ ʠ ʢʦʨʥʝʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ / ʆ. ʀ. ɻʨʘʙʝʣʴʥʳʭ, ɽ. ɸ. ʇʦʣʷʢʦʚʘ, ɸ. ɺ. ʂʦʨʩʫʢʦʚʘ, ʅ. ʉ. ɿʘʙʘʥʦʚʘ, 
ɽ. ɺ. ɹʝʨʝʞʥʘʷ, ʀ. ɺ. ʃʶʙʫʰʢʠʥʘ, ʆ. ɸ. ʌʝʜʦʪʦʚʘ, ɸ. ɺ. ʉʪʝʧʘʥʦʚ, ʊ. ʇ. ʇʦʙʝʞʠʤʦʚʘ, ʅ. ɺ. ɼʦʨʦʬʝʝʚ // 
ʀʟʚʝʩʪʠʷ ʀʨʢʫʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ ɹʠʦʣʦʛʠʷ. ʕʢʦʣʦʛʠʷ. ï 2020. ï ʊ. 34. ï ʉ. 3ï
19. doi: 10.26516/2073-3372.2020.34.3 
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ʀɿʋʏɽʅʀɽ ɺʃʀʗʅʀʗ ʈɸɿʃʀʏʅʓʍ ʂʃɸʉʉʆɺ ʇɽʉʊʀʎʀɼʆɺ ʅɸ 
ʉʂʆʈʆʉʊʔ ʆɹʈɸɿʆɺɸʅʀʗ ɸʂʊʀɺʅʓʍ ʌʆʈʄ ʂʀʉʃʆʈʆɼɸ ɼʃʗ 
ʎʀɸʅʀɼʅɽʏʋɺʉʊɺʀʊɽʃʔʅʆɻʆ ɼʓʍɸʅʀʗ ɻʈʀɹʆɺ 

ɼ. ʀ. ʇʦʛʦʨʝʣʦʚ 2, ʀ. ʖ. ɹʫʨʘʢʦʚʘ 1,2, ɺ. ʅ. ʇʦʧʦʚ 1,2 

1 ʌɻɹʆʋ ɺʆ çɺɻʋʀʊè, ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ 
2 ʌɻɹʆʋ ɺʆ çɺɻʋè, ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ 
pogorelov.d12@gmail.com 

ɼʳʭʘʪʝʣʴʥʘʷ ʮʝʧʴ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʤʠʰʝʥʴʶ ʜʣʷ ʬʫʥʛʠʮʠʜʦʚ ʚ ʙʦʨʴʙʝ ʩ 
ʛʨʠʙʢʦʚʳʤʠ ʟʘʨʘʞʝʥʠʷʤʠ ʧʠʱʝʚʳʭ ʢʫʣʴʪʫʨ. ʅʘʣʠʯʠʝ ʩʧʝʮʠʬʠʯʥʳʭ ʜʣʷ ʛʨʠʙʦʚ ʢʦʤʧʦ-
ʥʝʥʪʦʚ ʜʳʭʘʥʠʷ ʠ ʥʝʜʘʚʥʝʝ ʦʪʢʨʳʪʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʜʳʭʘʥʠʝʤ ʠ ʧʘʪʦʛʝʥʝʟʦʤ ʫ ʥʝʩʢʦʣʴ-
ʢʠʭ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʚʠʜʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦ-
ʥʘʧʨʘʚʣʝʥʥʳʭ ʬʫʥʛʠʮʠʜʦʚ. 

ʊʝʤ ʩʘʤʳʤ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʦʢʩʠʜʘʟʘ (ɸʆ) ï ʵʪʦ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʤʠʰʝʥʴ ʜʣʷ ʩʦʟʜʘ-
ʥʠʷ ʥʦʚʳʭ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʳʭ ʩʪʨʘʪʝʛʠʡ, ʥʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʣʷ ʵʪʠʭ ʨʘʟʨʘʙʦʪʦʢ ʥʝʦʙ-
ʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʧʦʥʠʤʘʥʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ɸʆ, ʘ ʪʘʢ-
ʞʝ ʚ ʝʝ ʩʚʷʟʠ ʩ ʛʨʠʙʢʦʚʳʤʠ ʧʘʪʦʛʝʥʝʟʘʤʠ, ʤʦʨʬʦʛʝʥʝʟʘʤʠ, ʧʝʨʝʜʘʯʝʡ ʩʠʛʥʘʣʦʚ ʩʪʨʝʩʩʘ, 
ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʘʜʘʧʪʘʮʠʝʡ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʚʪʦʨʠʯʥʳʤ ʤʝʪʘʙʦ-
ʣʠʟʤʦʤ (Tian et al., 2020). 

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʧʝ-
ʩʪʠʮʠʜʦʚ ʥʘ ʩʢʦʨʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ ʜʣʷ ʮʠʘʥʠʜʥʝʯʫʚʩʪʚʠ-
ʪʝʣʴʥʦʛʦ ʜʳʭʘʥʠʷ ʛʨʠʙʦʚ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʢʫʣʴʪʫʨ ʜʨʦʞʞʝʡ Klyeveromyces marxianus. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-
ʝʤ ʨʘʟʣʠʯʥʳʭ ʧʝʩʪʠʮʠʜʦʚ: ʛʠʜʨʘʤʝʪʠʣʥʦʥ, ʠʤʠʜʘʢʣʦʧʨʠʜ, ʤʝʪʨʠʙʫʟʠʥ, ʜʠʪʠʘʥʦʥ, 
ʜʠʬʝʥʦʢʦʥʘʟʦʣ, ʧʝʥʢʦʥʘʟʦʣ, ʤʘʣʘʪʠʦʥ, ʧʠʨʠʜʘʙʝʥ. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʙʳʣʠ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʜʳʭʘʥʠʝ ʜʨʦʞʞʝʡ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ɸɼʌ ʤʘʢ-
ʩʠʤʘʣʴʥʦ ʠʥʛʠʙʠʨʦʚʘʣʦʩʴ ʜʠʪʠʘʥʦʥʦʤ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 20 ʤʢʄ, 50 ʤʢʄ, 200 ʤʢʄ. ɺ 
ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʝʩʪʠʮʠʜʳ ʜʠʬʝʥʦʢʦʥʘʟʦʣ ʠ ʧʝʥʢʦʥʘʟʦʣ ʧʦʢʘʟʘʣʠ ʧʨʷʤʦ ʧʨʦʪʠʚʦʧʦʣʦʞ-
ʥʳʡ ʵʬʬʝʢʪ ʚ ʪʨʝʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ. ʊʘʢʞʝ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʧʝʩʪʠʮʠʜʳ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ɸɼʌ 
ʧʨʦʷʚʣʷʣʠ ʠʥʛʠʙʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʤʘʣʘʪʠʦʥʘ, ʩʪʠʤʫʣʠʨʦʚʘʚʰʠʡ ʜʳ-
ʭʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. ɼʳʭʘʥʠʝ ʜʨʦʞʞʝʡ ʚ ʦʪʩʫʪʩʪʚʠʝ ɸɼʌ ʠʥʛʠʙʠʨʦʚʘʣʦʩʴ ʣʠʰʴ 
ʜʠʪʠʘʥʦʥʦʤ, ʦʜʥʘʢʦ ʧʦʣʥʦʩʪʴʶ ʥʝ ʧʦʜʘʚʣʷʣʦʩʴ ʜʘʞʝ ʩʘʤʦʡ ʙʦʣʴʰʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 
ʧʝʩʪʠʮʠʜʘ. ʆʩʪʘʣʴʥʳʝ ʧʝʩʪʠʮʠʜʳ, ʘ ʪʘʢʞʝ ʮʠʘʥʠʜ ʜʚʠʛʘʣʠ ʜʳʭʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 
ʜʨʦʞʞʝʡ ʚ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʧʨʠ 
ʥʘʣʠʯʠʠ ɸɼʌ ʧʝʩʪʠʮʠʜʳ ʛʠʜʨʘʤʝʪʠʣʥʦʥ, ʠʤʠʜʘʢʣʦʧʨʠʜ ʠ ʤʝʪʨʠʙʫʟʠʥ ʩʚʦʶ ʩʪʠʤʫʣʠ-
ʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠʟʤʝʥʷʣʠ ʥʘ ʠʥʛʠʙʠʨʫʶʱʫʶ. ʊʘʢʘʷ ʞʝ ʪʝʥʜʝʥʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʫ 
ʮʠʘʥʠʜʘ: ʚ ʧʨʠʩʫʪʩʪʚʠʠ ɸɼʌ ʝʛʦ ʩʪʠʤʫʣʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʧʘʜʘʝʪ ʠ ʦʩʪʘʝʪʩʷ ʥʘ 
ʥʝʡʪʨʘʣʴʥʦʤ ʫʨʦʚʥʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʠʪʠʘʥʦʥ ʧʦʜʘʚʣʷʝʪ ʨʘʙʦʪʫ ɸʆ ʠ ʪʝʤ 
ʩʘʤʳʤ ʦʙʭʦʜʠʪ ʜʘʥʥʦʝ ʵʚʦʣʶʮʠʦʥʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʛʨʠʙʦʚ ʢʘʢ ʟʘʱʠʪʳ ʦʪ ʧʝʨʝʚʦʩ-
ʩʪʘʥʦʚʣʝʥʠʷ ʧʫʣʘ ʕʊʎ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʙʦʨʴ-
ʙʳ ʩ ʬʠʪʦʧʘʪʦʛʝʥʘʤʠ ʛʨʠʙʥʦʡ ʧʨʠʨʦʜʳ, ʠʤʝʶʱʠʤʠ ɸʆ. 

        20-14-
00262. 
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ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀɽ çɺʅɽʐʅʀʍè ʈʆʊɽʅʆʅ-ʅɽʏʋɺʉʊɺʀʊɽʃʔʅʓʍ 
ʅɸɼ(ʌ)ʅ-ɼɽɻʀɼʈʆɻɽʅɸɿ ʀ ʆɹʈɸɿʆɺɸʅʀɽ ɸʂʊʀɺʅʓʍ ʌʆʈʄ 
ʂʀʉʃʆʈʆɼɸ ɺ ʄʀʊʆʍʆʅɼʈʀʗʍ ʀ ʊʂɸʅʗʍ ʗʈʆɺʆʁ ʇʐɽʅʀʎʓ  
ʇʈʀ ɺʓʉʆʂʀʍ ʊɽʄʇɽʈɸʊʋʈɸʍ 

ɽ. ɸ. ʇʦʣʷʢʦʚʘ 1, ʆ. ɸ. ʌʝʜʦʪʦʚʘ 1, ʆ. ʀ. ɻʨʘʙʝʣʴʥʳʭ 1,2 
1 ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
2 ʌɻɹʆʋ ɺʆ çʀɻʋè, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
polyackova.elizaveta727@yandex.ru 

ʄʠʪʦʭʦʥʜʨʠʠ ʠ ʭʣʦʨʦʧʣʘʩʪʳ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ʘʢ-
ʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ (ɸʌʂ) ʫ ʨʘʩʪʝʥʠʡ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ɸʌʂ ʚʳʧʦʣʥʷʶʪ 
ʩʠʛʥʘʣʴʥʫʶ ʬʫʥʢʮʠʶ, ʦʙʝʩʧʝʯʠʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʘ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʛʠʙʝʣʴ 
ʢʣʝʪʦʢ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʨʦʪʝʥʦʥ-ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʅɸɼ(ʌ)ʅ-ʜʝʛʠʜʨʦʛʝʥʘʟʳ II ʪʠʧʘ 
(ʅɸɼ(ʌ)ʅ-ɼɻ) ʤʠʪʦʭʦʥʜʨʠʡ ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʛʫʣʷʮʠʠ ʫʨʦʚʥʷ ɸʌʂ ʠ ʟʘʱʠʪʝ ʬʦʪʦʩʠʥʪʝ-
ʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʚʦ ʚʨʝʤʷ ʩʪʨʝʩʩʘ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʚʳʷʚʣʝʥʠʝ ʨʦʣʠ ʅɸɼ(ʌ)ʅ-ɼɻ II ʪʠʧʘ ʚ ʨʝʛʫʣʷʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʧʝ-
ʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ (ʅ2ʆ2) ʚ ʪʢʘʥʷʭ ʠ ʤʠʪʦʭʦʥʜʨʠʷʭ ʨʘʩʪʝʥʠʡ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 
ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ (Triticum aestivum L.) ʩʦʨʪʘ çʅʦʚʦʩʠʙʠʨʩʢʘʷ 
29è ʚ ʚʦʟʨʘʩʪʝ 4 ʠ 8 ʩʫʪ., ʚʳʨʘʱʝʥʥʘʷ ʥʘ ʛʠʜʨʦʧʦʥʠʢʝ ʧʨʠ 23 Áʉ/20 Áʉ (16 ʯ ʜʝʥʴ/8 ʯ 
ʥʦʯʴ) ʠ ʦʩʚʝʱʝʥʥʦʩʪʠ 200 ʤʢʤʦʣʴ/(ʤ2 ʩ) ʌɸʈ. ʊʝʧʣʦʚʦʝ ʟʘʢʘʣʠʚʘʥʠʝ ï 37 Áʉ (6 ʯ ʜʣʷ 4-
ʩʫʪʦʯʥʳʭ ʠ 24 ʯ ʜʣʷ 8-ʩʫʪʦʯʥʳʭ ʧʨʦʨʦʩʪʢʦʚ), ʪʝʧʣʦʚʦʡ ʰʦʢ ï 50 Áʉ (4 ʯ ʜʣʷ 4-ʩʫʪʦʯʥʳʭ 
ʠ 3 ʯ ʜʣʷ 8-ʩʫʪʦʯʥʳʭ ʧʨʦʨʦʩʪʢʦʚ), ʧʦʩʪʦʷʥʥʦʝ ʦʩʚʝʱʝʥʠʝ. ʈʘʥʝʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ 
çʚʥʝʰʥʠʝè ʅɸɼ(ʌ)ʅ-ɼɻ II ʪʠʧʘ ʤʠʪʦʭʦʥʜʨʠʡ ʫʯʘʩʪʚʫʶʪ ʚ ʨʘʟʚʠʪʠʠ ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ 
ʪʝʨʤʦʪʦʣʝʨʘʥʪʥʦʩʪʠ ʧʨʦʨʦʩʪʢʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʧʨʠ ʵʪʦʤ ʠʭ ʫʯʘʩʪʠʝ ʟʘʚʠʩʠʪ ʦʪ ʬʘʟʳ 
ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʠ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʝʪʩʷ ʪʢʘʥʝʩʧʝʮʠʬʠʯʥʳʤ. 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʟʦʛʝʥʥʳʭ ʩʫʙʩʪʨʘʪʦʚ ʜʳʭʘʥʠʷ ʠ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʤʠʪʦʭʦʥ-
ʜʨʠʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ 4-ʩʫʪʦʯʥʳʝ ʧʨʦʨʦʩʪʢʠ ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʦʢʠʩʣʝʥʠʷ 
ʵʢʟʦʛʝʥʥʳʭ ʅɸɼ(ʌ)ʅ ʠ ʚ ʜʚʘ ʨʘʟʘ ʥʠʞʝ ʩʦʜʝʨʞʘʥʠʝ ʅ2ʆ2 ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ, ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ 8-ʩʫʪʦʯʥʳʤʠ. ʊʝʧʣʦʚʦʝ ʟʘʢʘʣʠʚʘʥʠʝ ʚʳʟʳʚʘʣʦ ʩʥʠʞʝʥʠʝ ʅ2ʆ2 ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ 
ʧʨʠ ʦʢʠʩʣʝʥʠʠ ʅɸɼ(ʌ)ʅ, ʘ ʧʦʩʣʝʜʫʶʱʠʡ ʪʝʧʣʦʚʦʡ ʰʦʢ ʧʦʚʳʰʘʣ ʩʦʜʝʨʞʘʥʠʝ ʅ2ʆ2 ʚ 
ʤʠʪʦʭʦʥʜʨʠʷʭ ʟʘʢʘʣʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʜʦ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ʉʦʜʝʨʞʘʥʠʝ ʅ2ʆ2 ʚ ʪʢʘ-
ʥʷʭ 4-ʩʫʪʦʯʥʳʭ ʧʨʦʨʦʩʪʢʦʚ ʙʳʣʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ, ʥʠʞʝ, ʯʝʤ ʫ  
8-ʩʫʪʦʯʥʳʭ. ʇʨʠ ʪʝʧʣʦʚʦʤ ʟʘʢʘʣʠʚʘʥʠʠ ʩʥʠʞʘʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʅ2ʆ2 ʠ ʚ ʪʢʘʥʷʭ ʧʦʙʝʛʦʚ 
4-ʩʫʪʦʯʥʳʭ ʠ ʣʠʩʪʴʷʭ 8-ʩʫʪʦʯʥʳʭ ʧʨʦʨʦʩʪʢʦʚ, ʘ ʦʙʨʘʙʦʪʢʘ ʟʘʢʘʣʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʠ 
50 ¯ʉ ʧʦʚʳʰʘʣʘ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʜʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʨʦʚʥʷ. ʋ ʥʝʟʘʢʘʣʝʥʥʳʭ ʨʘʩʪʝʥʠʡ 
ʪʝʧʣʦʚʦʡ ʰʦʢ ʚʳʟʳʚʘʣ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʅ2ʆ2 ʚ ʪʢʘʥʷʭ 4-ʩʫʪʦʯʥʳʭ ʧʨʦʨʦʩʪʢʦʚ ʚ 
ʪʝʯʝʥʠʝ ʚʩʝʡ ʦʙʨʘʙʦʪʢʠ, ʘ ʫ 8-ʩʫʪʦʯʥʳʭ ï ʪʦʣʴʢʦ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ. 

        -1720.2020.4. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʝ ʜʦʢʣʘʜʘ 
Borovik O. A. Mitochondrial alternative cyanide-resistant oxidase is involved in an increase of heat stress 

tolerance in spring wheat / O. A. Borovik, O. I.  Grabelnych // Journal of Plant Physiology. ï 2018. ï Vol. 231. ï 
P. 310ï317. doi: 10.1016/j.jplph.2018.10.007 

Fedotova O. A. Ca2+-dependent oxidation of exogenous NADH and NADPH by the mitochondria of 
spring wheat and its relation with AOX capacity and ROS content at high temperatures / O. A. Fedotova, 
E. A. Polyakova, O. I. Grabelnych // Journal of Plant Physiology. ï 2023. ï Vol. 282. ï Art. 153943. doi: 
10.1016/j.jplph.2023.153943 
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ʆʉʆɹɽʅʅʆʉʊʀ ʊʈɸʅʉʂʈʀʇʊʆʄɸ ʗʏʄɽʅʗ ʇʆʉʃɽ ɺʆɿɼɽʁʉʊɺʀʗ 
ʇʈʆʊʆʅʅʆɻʆ ʀ ɹɽʊɸ-ʀɿʃʋʏɽʅʀʗ 

ɸ. ɸ. ʇʨʘʟʷʥ 1, ʄ. ʉ. ʇʦʜʣʫʮʢʠʡ 1, ɽ. ʄ. ʐʝʩʪʝʨʠʢʦʚʘ 1, ɽ. ɸ. ʂʘʟʘʢʦʚʘ 1, 
ʉ. ɺ. ɹʠʪʘʨʠʰʚʠʣʠ 1, ʇ. ʖ. ɺʦʣʢʦʚʘ 2 
1 ʌɻɹʅʋ ɺʅʀʀʈɸʕ, ʆʙʥʠʥʩʢ, ʈʦʩʩʠʷ 
2 ʅʝʟʘʚʠʩʠʤʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ, ɻʝʣ, ɹʝʣʴʛʠʷ 
prazyana@yahoo.com 

ʇʦʜʚʝʨʞʝʥʥʳʝ ʨʘʜʠʘʮʠʠ ʨʘʩʪʝʥʠʷ ʠʩʧʳʪʳʚʘʶʪ ʩʪʨʝʩʩ, ʚʣʠʷʶʱʠʡ ʥʘ ʠʭ ʞʠʟʥʝʜʝ-
ʷʪʝʣʴʥʦʩʪʴ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʠ ʚʳʟʳʚʘʶʱʠʡ ʠʟʤʝʥʝʥʠʷ ʚ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ. 

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʥʝʣʝʪʘʣʴʥʳʭ ʜʦʟ ʠʦʥʠʟʠ-
ʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʷʯʤʝʥʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʜ-
ʥʦʡ ʠʟ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʘʥʘʣʦʛʠʯʥʳʭ ʛʝʥʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʪʚʝʪʝ ʥʘ ʚʳʟʚʘʥʥʳʡ 
ʩʪʨʝʩʩ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʧʨʦʨʦʩʪʢʠ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ (Hordeum vulgare L.) 
ʩʦʨʪʘ ʌʦʢʩ-1. ɼʘʥʥʳʡ ʩʦʨʪ ʷʯʤʝʥʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʭʦʨʦʰʝʡ ʙʠʦʤʘʩʩʦʡ, ʦʙʣʘʜʘʝʪ ʚʳ-
ʩʦʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʢʨʦʤʝ ʪʦʛʦ, ʦʪʤʝʯʝʥʦ, ʯʪʦ ɔ-ʠʟʣʫʯʝʥʠʝ ʦʢʘʟʳʚʘʝʪ ʩʪʠʤʫʣʠʨʫʶ-
ʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʨʦʩʪʢʦʚ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ ʩʝʤʷʥ. 

ʆʙʣʫʯʝʥʠʝ ʧʨʦʪʦʥʘʤʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʦʤʧʣʝʢʩʝ ʧʨʦʪʦʥʥʦʡ ʪʝʨʘʧʠʠ çʇʨʦʤʝʪʝʫʩè 
(ʈʦʩʩʠʷ). ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʚ ʠʟʦʮʝʥʪʨ ʫʩʪʘʥʦʚʢʠ ʥʘʧʨʦʪʠʚ ʜʨʫʛ 
ʜʨʫʛʘ. ʆʙʣʫʯʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʥʘʯʘʣʴʥʦʡ ʬʘʟʝ ʢʨʠʚʦʡ ɹʨʵʛʛʘ. ɺ ʢʘʯʝʩʪʚʝ ʙʝʪʘ-
ʠʟʣʫʯʝʥʠʷ ʧʨʠʤʝʥʷʣʦʩʴ ʦʙʣʫʯʝʥʠʝ ʵʣʝʢʪʨʦʥʘʤʠ. ʀʩʪʦʯʥʠʢʦʤ ʙʝʪʘ-ʠʟʣʫʯʝʥʠʷ ʷʚʣʷʣʩʷ 
ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʳʡ ʣʠʥʝʡʥʳʡ ʫʩʢʦʨʠʪʝʣʴ ʵʣʝʢʪʨʦʥʦʚ NOVAC11 
(ʀʪʘʣʠʷ). ɻʦʨʰʢʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʧʫʯʢʝ ʵʣʝʢʪʨʦʥʦʚ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚ ʟʦʥʫ 
ʦʙʣʫʯʝʥʠʷ ʧʦʧʘʜʘʣʠ ʠ ʧʦʙʝʛʠ, ʠ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ. ʇʦʛʣʦʱʝʥʥʘʷ ʜʦʟʘ ʜʣʷ ʧʨʦʨʦʩʪʢʦʚ 
ʷʯʤʝʥʷ ʧʨʠ ʦʙʦʠʭ ʪʠʧʘʭ ʠʟʣʫʯʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 15 ɻʨ. 

ʈʅʂ ʚʳʜʝʣʷʣʠ ʠʟ ʧʨʦʨʦʩʪʢʦʚ ʷʯʤʝʥʷ ʯʝʨʝʟ 24 ʯ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-
ʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʥʘʙʦʨʘ GeneJet Plant RNA Purification Mini Kit (Thermo Fisher 
Scientific, ʉʐɸ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦʣʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠ ʜʘʣʴʥʝʡʰʠʤ ʩʠʥʪʝʟʦʤ 
ʢ-ɼʅʂ. ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʧʘʨʥʳʭ ʧʨʦʯʪʝʥʠʡ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʥʘ ʧʨʠʙʦʨʝ Illumina 
NovaSeq 6000 (ʉʐɸ) ʚ ʪʨʝʭ ʧʦʚʪʦʨʥʦʩʪʷʭ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ (ɼʕɻ) ʧʨʝʜʩʪʘʚʣʷʣʠ ʚ ʚʠʜʝ ʣʦʛʘʨʠʬʤʘ 
ʢʨʘʪʥʦʛʦ ʠʟʤʝʥʝʥʠʷ (log2FC). ʇʦʚʳʰʝʥʥʳʤ ʩʯʠʪʘʣʩʷ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ log2FC > =1. 
ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʩ ʫʯʝʪʦʤ FDR ʩʦʩʪʘ-
ʚʠʣʘ 0,05. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʪʨʘʥʩʢʨʠʧʪʦʤʥʦʛʦ ʘʥʘʣʠʟʘ ʦʟʠʤʦʛʦ ʷʯʤʝʥʷ ʧʦʩʣʝ ʚʦʟ-
ʜʝʡʩʪʚʠʷ ʙʝʪʘ-ʠʟʣʫʯʝʥʠʷ ʠ ʧʨʦʪʦʥʘʤʠ ʚʳʷʚʣʝʥʦ 245 ʦʙʱʠʭ ʛʝʥʦʚ ʩ ʧʦʢʘʟʘʪʝʣʝʤ log2FC 
ʙʦʣʝʝ 1, ʢʨʦʤʝ ʪʦʛʦ, ʙʦʣʝʝ 90 ʛʝʥʦʚ ʠʤʝʶʪ ʫʨʦʚʥʠ log2FC > 2. ʉʨʝʜʠ ʛʝʥʦʚ ʩ ʧʦʚʳʰʝʥ-
ʥʦʡ ʵʢʩʧʨʝʩʩʠʝʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ HORVU.MOREX.r3.3HG0302570 ï ʢʦʜʠʨʫʶʱʠʡ ʣʘʢ-
ʢʘʟʫ, ʢʦʪʦʨʘʷ ʠʥʠʮʠʠʨʫʝʪ ʨʘʟʣʦʞʝʥʠʝ ʣʠʛʥʠʥʘ ʠ ʜʝʪʦʢʩʠʢʘʮʠʶ ʧʨʦʜʫʢʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ 
ʠʟ ʣʠʛʥʠʥʘ; HORVU.MOREX.r3.3HG0313690 ï ʢʦʜʠʨʫʶʱʠʡ ʛʣʫʪʘʪʠʦʥ ʪʨʘʥʩʬʝʨʘʟʫ, ʘ 
ʪʘʢʞʝ HORVU.MOREX.r3.2HG0105020 ï ʢʦʜʠʨʫʶʱʠʡ ʘʢʚʘʧʦʨʠʥ. ɿʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ 
ʵʢʩʧʨʝʩʩʠʠ ʦʪʤʝʯʝʥʦ ʫ 12 ʛʝʥʦʚ. 

         
      (   075-15-2021-1068  

28.09.2021). 
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ʂɸʈʆʊʀʅʆʀɼʓ ʄʍɸ HYLOCOMIUM SPLENDENS:  
ʀɼɽʅʊʀʌʀʂɸʎʀʗ, ɻɽʅʓ ɹʀʆʉʀʅʊɽɿɸ, ɿɸʑʀʊʅɸʗ ʈʆʃʔ  
ʇʈʀ ɸɹʀʆʊʀʏɽʉʂʆʄ ʉʊʈɽʉʉɽ 

ɸ. ɻ. ʈʝʥʢʦʚʘ 1, ɺ. ʈ. ʍʘʙʠʙʨʘʭʤʘʥʦʚʘ 1,2, ʆ. ʇ. ɻʫʨʴʷʥʦʚ 1, ɺ. ʄ. ɹʘʙʘʝʚ 3, 
ʖ. ʅ. ɺʘʣʠʪʦʚʘ 1, ɸ. ɹ. ʄʘʟʠʥʘ 1, ʀ. ʖ. ʃʝʢʩʠʥ 1, ʄ. ɺ. ʂʫʣʠʥʯʝʥʢʦ 1, 
ʌ. ɺ. ʄʠʥʠʙʘʝʚʘ 1
1 ʂʀɹɹ ʌʀʎ ʂʘʟʅʎ ʈɸʅ, ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 
2 ʂʅʀʊʋ, ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 
3 ʀʆʌʍ ʠʤ. ɸ. ɽ. ɸʨʙʫʟʦʚʘ ʌʀʎ ʂʘʟʅʎ ʈɸʅ, ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 
renkova@kibb.knc.ru 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʥʘ ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʥʘʧʨʘʚʣʝʥʘ ʥʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ, 
ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʨʦʣʠ ʢʘʨʦʪʠʥʦʠʜʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʨʝʩʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 
ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʠʷ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʩʪʨʝʩʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ çʵʢʩ-
ʪʨʝʤʦʬʠʣʦʚè, ʚ ʪʦʤ ʯʠʩʣʝ ʤʭʦʚ, ʚʳʩʰʠʭ ʥʝʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦ-
ʩʪʦʪʘ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʳʞʠʚʘʥʠʶ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦ-
ʚʠʷʭ ʩʨʝʜʳ ʜʝʣʘʶʪ ʵʪʠ ʵʚʦʣʶʮʠʦʥʥʦ-ʜʨʝʚʥʠʝ ʨʘʩʪʝʥʠʷ ʠʜʝʘʣʴʥʳʤʠ ʤʦʜʝʣʷʤʠ ʜʣʷ ʠʟʫ-
ʯʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ. ʅʘʨʷʜʫ ʩ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʩʪʨʝʩʩʦʚʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ 
ʨʘʩʪʝʥʠʡ, ʚʢʣʶʯʘʶʱʠʤʠ ʙʳʩʪʨʫʶ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʦʚ, ʨʝʛʫʣʷʮʠʶ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʠʦʥ-
ʥʳʡ ʠ ʦʩʤʦʪʠʯʝʩʢʠʡ ʛʦʤʝʦʩʪʘʟ ʠ ʙʠʦʩʠʥʪʝʟ ʟʘʱʠʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʙʝʣʢʦʚ, ʙʨʠʦʬʠʪʳ 
ʦʙʣʘʜʘʶʪ ʫʥʠʢʘʣʴʥʳʤ ʩʧʝʢʪʨʦʤ ʚʪʦʨʠʯʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʩʦʙʦʝ ʤʝʩʪʦ 
ʟʘʥʠʤʘʶʪ ʪʝʪʨʘʪʝʨʧʝʥʦʠʜʳ ï ʢʘʨʦʪʠʥʦʠʜʳ. ʆʩʥʦʚʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʢʘʨʦʪʠʥʦʠʜʦʚ 
ʤʭʦʚ ʷʚʣʷʶʪʩʷ - ʠ -ʢʘʨʦʪʠʥ, ʣʶʪʝʠʥ, ʥʝʦ-, ʚʠʦʣʘ- ʠ ʟʝʘʢʩʘʥʪʠʥ. ʂʦʣʠʯʝʩʪʚʦ ʠ ʩʦʦʪ-
ʥʦʰʝʥʠʝ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʢʘʨʦʪʠʥʦʠʜʦʚ ʤʭʦʚ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʘʢʦʚʦʛʦ ʚʳʩʰʠʭ ʩʦʩʫʜʠ-
ʩʪʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʩ ʧʦʤʦʱʴʶ ʤʝʪʘʙʦʣʦʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠʜʝʥ-
ʪʠʬʠʮʠʨʦʚʘʥʳ ʢʘʨʦʪʠʥʦʠʜʳ ʣʝʩʥʦʛʦ ʤʭʘ Hylocomium splendens. ɺ ʯʘʩʪʠʯʥʦʩʪʠ, ʠʜʝʥ-
ʪʠʬʠʮʠʨʦʚʘʥ ʣʶʪʝʠʥ ʠ ʧʦʢʘʟʘʥʦ ʝʛʦ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʩʪʨʝʩʩʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ. ɺ ʨʝ-
ʟʫʣʴʪʘʪʝ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʜʝʥʪʠ-
ʬʠʮʠʨʦʚʘʥʳ ʠ ʩʝʢʚʝʥʠʨʦʚʘʥʳ 10 ʛʝʥʦʚ ʙʠʦʩʠʥʪʝʟʘ ʢʘʨʦʪʠʥʦʠʜʦʚ ʤʭʘ H. splendens. ʇʦ-
ʣʫʯʝʥʘ ʥʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʫʨʦʚʥʷ ʪʨʘʥʩʢʨʠʧʪʦʚ ʵʪʠʭ ʛʝʥʦʚ ʧʨʠ ʜʝʡʩʪʚʠʠ 
ʧʨʦʦʢʩʠʜʘʥʪʘ ʧʘʨʘʢʚʘʪʘ, ʥʠʟʢʦʡ ʦʪʨʠʮʘʪʝʣʴʥʦʡ (ï20 Áʉ) ʠ ʧʦʚʳʰʝʥʥʦʡ (30 Áʉ) ʪʝʤʧʝ-
ʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʧʨʠ ʦʙʝʟʚʦʞʠʚʘʥʠʠ/ʨʝʛʠʜʨʘʪʘʮʠʠ ʤʝʪʦʜʦʤ ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 
ɸʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʙʠʦʩʠʥʪʝʟʘ ʢʘʨʦʪʠʥʦʠʜʦʚ ʩ ʠʟʤʝʥʝ-
ʥʠʷʤʠ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʪʨʝʩʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 
ʤʭʦʚ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ. ʇʦʣʫʯʝʥʥʳʝ ʧʨʠʦʨʠʪʝʪʥʳʝ ʜʘʥʥʳʝ ʨʘʩʰʠʨʷʪ ʥʘʰʝ ʟʥʘ-
ʥʠʝ ʦ ʤʝʭʘʥʠʟʤʘʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʫ ʤʦʭʦʦʙʨʘʟʥʳʭ ʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʥʠʤʘʥʠʶ 
ʵʚʦʣʶʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʪʨʝʩʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ. 

         22-24-
00595. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ʀʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʣʠʧʦʬʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʧʨʦʨʦʩʪʢʘʭ Triticum aestivum L. ʧʨʠ 

ʜʝʡʩʪʚʠʠ ʩʪʨʝʩʩʦʚʳʭ ʬʠʪʦʛʦʨʤʦʥʦʚ / ɸ. ɻ. ʈʝʥʢʦʚʘ, ɺ. ʈ. ʍʘʙʠʙʨʘʭʤʘʥʦʚʘ, ɸ. ɺ. ʏʘʩʦʚ, ʖ. ʅ. ɺʘʣʠʪʦʚʘ, 
ɽ. ʀ. ɻʘʣʝʝʚʘ, ʌ. ɺ. ʄʠʥʠʙʘʝʚʘ // ʌʠʟʠʦʣʦʛʠʷ ʨʘʩʪʝʥʠʡ.  ï 2023.  ï ʊ. 70, ˉ 1.  ï ʉ. 58ï70. doi 
10.31857/S0015330322600322 
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ʌʃʋʆʈɽʉʎɽʅʎʀʗ ʍʃʆʈʆʌʀʃʃɸ ʂɸʂ ʀʅɼʀʂɸʊʆʈ ʋʉʊʆʁʏʀɺʆʉʊʀ 
ʇʐɽʅʀʎʓ TRITICUM AESTIVUM L. ʂ ʋʄɽʈɽʅʅʆʁ ʇʈʆʃʆʅɻʀʈʆɺɸʅʅʆʁ 
ʇʆʏɺɽʅʅʆʁ ɿɸʉʋʍɽ 

ɸ. ɺ. ʈʫʜʠʢʦʚʩʢʠʡ 1, ɸ. ɺ. ʇʝʨʤʷʢʦʚ 1, ʆ. ɺ. ʄʫʟʘʣʝʚʩʢʘʷ 2, ʉ. ɺ. ʆʩʠʧʦʚʘ 1,2 
1 ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
2 ʌɻɹʆʋ ɺʆ çʀɻʋè, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
svetlanaosipova2@mail.ru 

ʐʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʩʨʝʜʳ ʚʳʟʳʚʘʝʪ ʦʩʪʨʫʶ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʤ ʬʝʥʦʪʠʧʠʨʦʚʘʥʠʠ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʬʣʫʦʨʝʩ-
ʮʝʥʪʥʳʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ. ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʪʴ ʤʥʝʥʠʝ, ʯʪʦ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʬʣʫʦʨʝʩʮʝʥʪʥʳʭ ʧʦʜʭʦʜʦʚ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʦʥʠʤʘ-
ʥʠʷ ʨʝʘʢʮʠʡ ʬʦʪʦʩʠʥʪʝʟʘ ʥʘ ʟʘʩʫʭʫ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʯʪʦ 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʬʣʫʦʨʝʩʮʝʥʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢ ʟʘʩʫʭʝ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ, ʩʪʘʜʠʠ ʨʘʟʚʠ-
ʪʠʷ ʨʘʩʪʝʥʠʡ, ʪʠʧʘ ʩʪʨʝʩʩʘ ʠ ʫʨʦʚʥʷ ʩʪʨʝʩʩʦʚʦʡ ʥʘʛʨʫʟʢʠ. 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣ ʘʥʘʣʠʟ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʫʤʝʨʝʥʥʦʡ ʧʨʦʣʦʥʛʠʨʦʚʘʥ-
ʥʦʡ ʧʦʯʚʝʥʥʦʡ ʟʘʩʫʭʝ ʬʣʫʦʨʝʩʮʝʥʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʠʟʤʝʨʝʥʥʳʭ ʫ ʯʝʪʳʨʝʭ ʩʦʨʪʦʚ ʷʨʦ-
ʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ (ʉʘʨʘʪʦʚʩʢʘʷ 29, ʗʥʝʮʢʠʩ ʇʨʦʙʘʪ, ʎʝʟʠʫʤ 111 ʠ ʉʠʙʠʨʢʘ 1818) ʠ 
ʩʝʤʠ ʣʠʥʠʡ ʧʰʝʥʠʮʳ ʉʘʨʘʪʦʚʩʢʘʷ 29 ʥʘ ʩʪʘʜʠʠ ʪʨʫʙʢʦʚʘʥʠʝ ï ʥʘʯʘʣʦ ʢʦʣʦʰʝʥʠʷ. ʉ 
ʧʦʤʦʱʴʶ ʬʣʫʦʨʠʤʝʪʨʘ PAM-2500 ʫ ʚʩʝʭ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʙʳʣʠ ʠʟʤʝʨʝʥʳ ʠ ʨʘʩʩʯʠʪʘʥʳ 
ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 31 ʧʘʨʘʤʝʪʨ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʭʣʦʨʦʬʠʣʣʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʘʨʘʤʝʪʨʳ 
JIP ʪʝʩʪʘ, ʥʘ ʜʚʫʭ ʨʝʞʠʤʘʭ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ: ʦʧʪʠʤʘʣʴʥʦʤ (60 %) ʠ ʚʦʜʦʜʝʬʠʮʠʪʥʦʤ 
(30 % ʦʪ ʧʦʣʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ ʧʦʯʚʳ). ʋ ʩʦʨʪʘ ʉʘʨʘʪʦʚʩʢʘʷ 29, ʦʙʣʘʜʘʶʱʝʛʦ ʢʦʥʩʪʠʪʫ-
ʪʠʚʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʟʘʩʫʭʝ, ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʩʝʤʴ ʧʘʨʘʤʝʪ-
ʨʦʚ: Y(II) (ʨʝʘʣʴʥʘʷ ʬʦʪʦʭʠʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʩʪʝʤʳ 2), ETR (ʩʢʦʨʦʩʪʴ 
ʣʠʥʝʡʥʦʛʦ ʧʝʨʝʥʦʩʘ ʵʣʝʢʪʨʦʥʦʚ ʯʝʨʝʟ ʬʦʪʦʩʠʩʪʝʤʳ), ETRmax (ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 
ʪʨʘʥʩʧʦʨʪʘ ʵʣʝʢʪʨʦʥʦʚ ʯʝʨʝʟ ʬʦʪʦʩʠʩʪʝʤʳ), Fv/Fo (ʚʝʣʠʯʠʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʩʧʦ-
ʩʦʙʥʦʩʪʴ ʘʥʪʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʢ ʟʘʭʚʘʪʫ ʚʦʟʙʫʞʜʝʥʥʦʡ ʵʥʝʨʛʠʠ), PIabs (ʠʥʜʝʢʩ ʧʨʦʠʟ-
ʚʦʜʠʪʝʣʴʥʦʩʪʠ ï ʧʦʢʘʟʘʪʝʣʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʩʪʝʤʳ 2, ʦʪʥʝʩʝʥʥʳʡ ʢ 
ʧʦʛʣʦʱʘʝʤʦʡ ʵʥʝʨʛʠʠ), DIO/RC (ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʨʘʩʩʝʠʚʘʝʤʦʡ ʦʜʥʠʤ ʨʝʘʢ-
ʮʠʦʥʥʳʤ ʮʝʥʪʨʦʤ ʚ ʚʠʜʝ ʪʝʧʣʘ, ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʠʣʠ ʧʝʨʝʥʦʩʘ ʢ ʜʨʫʛʦʡ ʬʦʪʦʩʠʩʪʝʤʝ) ʠ 
PItotal (ʠʥʜʝʢʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʙʱʝʡ ʬʦʪʦʭʠʤʠʠ). ʐʝʩʪʴ ʠʟ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ-
ʚʳʰʘʣʠʩʴ ʥʘ ʟʘʩʫʭʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʙʦʣʝʝ ʯʝʤ ʥʘ 20 %. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʧʦʚʳʰʘʣʠʩʴ ʧʘʨʘʤʝʪʨʳ PIabs (ʚ 2 ʨʘʟʘ), PItotal (ʚ 1,7 ʨʘʟʘ), Fv/Fo (ʚ 1,6 ʨʘʟ). ʇʘ-
ʨʘʤʝʪʨ DIO/RC ʥʘ ʟʘʩʫʭʝ ʩʥʠʞʘʣʩʷ ʥʘ 40 %. ɺʝʨʦʷʪʥʦ, ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʙʳʪʴ ʭʦ-
ʨʦʰʠʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʢ 
ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʡ ʧʦʯʚʝʥʥʦʡ ʟʘʩʫʭʝ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʢʦʤʧʣʝʢʩʥʳʡ ʠʥʜʝʢʩ ʫʩʪʦʡ-
ʯʠʚʦʩʪʠ D, ʫʯʠʪʳʚʘʶʱʠʡ ʠʟʤʝʥʝʥʠʷ ʰʝʩʪʠ ʬʣʫʦʨʝʩʮʝʥʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʟʥʘʯʝʥʠʷ ʢʦ-
ʪʦʨʳʭ ʚ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʛʦ ʜʝʬʠʮʠʪʘ ʧʦʚʳʰʘʣʠʩʴ. ʇʦ ʠʥʜʝʢʩʫ D ʚʩʝ ʠʟʫʯʝʥʥʳʝ ʛʝʥʦʪʠ-
ʧʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʫʩʪʦʡʯʠʚʳʝ (D ʦʪ 0,721 ʜʦ 0,787; ʉʘʨʘʪʦʚʩʢʘʷ 29; 
C29(ʎʝʟʠʫʤ 2D); ʉ29(ʉʠʙʠʨʢʘ 2D)); ʥʝʫʩʪʦʡʯʠʚʳʝ (D ʦʪ 0,160 ʜʦ 0,315; ʎʝʟʠʫʤ 111; 
ʉ29(483 2ɸ); ʉ29(821 2ɸ); ʉ29(ʗʇ 2D); ʉʠʙʠʨʢʘ 1818), ʠ ʟʘʥʠʤʘʶʱʠʝ ʩʨʝʜʥʝʝ ʧʦʣʦ-
ʞʝʥʠʝ ʚ ʨʝʡʪʠʥʛʝ (D ʦʪ 0,512 ʜʦ 0,590; ʗʥʝʮʢʠʩ ʇʨʦʙʘʪ, ʉ29(ʗʇ 2ɺ); ʉ29(ʗʇ 2ɸ). ʉʜʝ-
ʣʘʥʦ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʬʣʫʦʨʝʩʮʝʥʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʛʝʥʦʪʠ-
ʧʦʚ, ʢʦʥʪʨʘʩʪʥʳʭ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ. 
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ɺʃʀʗʅʀɽ ʕʂʆʃʆɻʀʏɽʉʂʀʍ ʌɸʂʊʆʈʆɺ ʅɸ ʉʂʆʈʆʉʊʔ  
ʀ ʅɸʇʈɸɺʃɽʅʅʆʉʊʔ ʄɽʊɸɹʆʃʀɿʄɸ ʋɻʃɽʈʆɼɸ ï 14ʉ  
ʇʈʀ ʌʆʊʆʉʀʅʊɽɿɽ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʈɸʉʊɽʅʀʁ 

ʂ. ʉʘʣʦʤʠʸʥ, ɸ. ʕʨʛʘʰʝʚ 
ʊʅʋ, ɼʫʰʘʥʙʝ, ʊʘʜʞʠʢʠʩʪʘʥ 
salomiyonk@mail.ru 

ʆʮʝʥʢʘ ʤʝʪʘʙʦʣʠʟʤʘ ʫʛʣʝʨʦʜʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʨʘʩʪʝʥʠʡ 
ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ ʦʙʱʝʡ ʨʝʛʫʣʷʮʠʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʫ 
ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʨʘʩʪʝʥʠʡ. 

ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʩʦʟʜʘʥʠʶ ʨʘʟʥʦ-
ʢʘʯʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʪʝʤʥʦʚʳʭ ʨʝʘʢʮʠʡ ʬʦʪʦʩʠʥʪʝʟʘ ʚ 
ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʳʡ ʥʘʫʯʥʦ-
ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʚʘʞʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʦʪʦ-
ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʫʛʣʝʨʦʜʘ ʫ ʛʝʥʦʪʠʧʦʚ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʨʘʟ-
ʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʝ ʠʟʫʯʝʥʥʳʝ ʛʝʥʦʪʠʧʳ  
ʉ3-ʨʘʩʪʝʥʠʡ (ʭʣʦʧʯʘʪʥʠʢ, ʧʰʝʥʠʮʘ, ʛʦʨʦʭ, ʪʦʧʠʥʘʤʙʫʨ, ʧʦʜʩʦʣʥʝʯʥʳʭ ʠ ʜʨ.), ʚʳʨʘʱʝʥ-
ʥʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʠʤʝʶʪ ʚ ʦʩʥʦʚʥʦʤ ʦʜʠʥʘʢʦʚʳʡ ʥʘʙʦʨ ʤʝ-
ʯʝʥʥʳʭ ʧʦ 14ʉ ï ʧʨʦʜʫʢʪʦʚ ʬʦʪʦʩʠʥʪʝʟʘ, ʚʤʝʩʪʝ ʩ ʪʝʤ ʥʘʙʣʶʜʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʨʘʟʣʠ-
ʯʠʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʘʩʩʠʤʠʣʠʨʦʚʘʥʥʦʛʦ ʧʨʠ ʬʦʪʦʩʠʥʪʝʟʝ 14ʉ ʩʨʝʜʠ ʦʪʜʝʣʴʥʳʭ ʠʥʪʝʨ-
ʤʝʜʠʘʪʦʚ (ʚ ʯʘʩʪʥʦʩʪʠ, ʤʝʪʘʙʦʣʠʪʦʚ ʮʠʢʣʘ ʂʘʣʴʚʠʥʘ). 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʩʪʦʷʥʥʳʡ ʚʦʜʥʳʡ ʩʪʨʝʩʩ, ʢʘʢ ʚʝʩʴʤʘ ʩʠʣʴʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ 
ʬʘʢʪʦʨ, ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʥʝ ʪʦʣʴʢʦ ʜʥʝʚʥʦʛʦ ʭʦʜʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 
ʬʦʪʦʩʠʥʪʝʟʘ, ʥʦ ʠ ʩʢʦʨʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʫʛʣʝ-
ʨʦʜʘ 14ʉ. ʋ ʭʣʦʧʯʘʪʥʠʢʘ, ʧʷʜʝʥʠʮʳ ʠ ʪʦʧʠʥʘʤʙʫʨʘ ʧʨʠ ʵʪʦʤ ʦʙʥʘʨʫʞʝʥʦ ʧʦʜʘʚʣʝʥʠʝ 
ʩʠʥʪʝʟʘ ʨʘʥʥʠʭ ʧʨʦʜʫʢʪʦʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʝʥʪʦʟʦʬʦʩʬʘʪʥʦʛʦ ʮʠʢʣʘ (ʬʦʩʬʦʨʥʳʝ 
ʵʬʠʨʳ ʩʘʭʘʨʦʚ) ʠ ʠʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʫʪʝʡ ʬʠʢʩʘʮʠʠ 
ʉʆ2 (ʧʨʦʜʫʢʪʳ ʛʣʠʢʦʣʘʪʥʦʛʦ ʧʫʪʠ) ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʝʥʪʦʟʦʬʦʩʬʘʪʥʦʛʦ ʮʠʢʣʘ 
ʂʘʣʴʚʠʥʘ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʬʘʢʪʦʨʳ ʩʨʝʜʳ (ʪʝʤʧʝʨʘʪʫʨʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʝʪʘ, ʢʦʥʮʝʥʪʨʘʮʠʷ 
ʉʆ2, ʋʌ-ʨʘʜʠʘʮʠʷ), ʢʘʢ ʚ ʦʪʜʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ, ʧʦ-ʨʘʟʥʦʤʫ ʚʣʠʷʶʪ ʥʘ 
ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʬʦʪʦʜʳʭʘʥʠʷ ʫ ʨʘʩʪʝʥʠʡ ʛʦʨʦʭʘ, ʯʠʥʳ ʠ ʷʯʤʝʥʷ. 
ʉʫʧʝʨʦʧʪʠʤʘʣʴʥʳʝ ʫʨʦʚʥʠ ʵʪʠʭ ʬʘʢʪʦʨʦʚ, ʘʢʪʠʚʠʨʫʶʪ ʚʢʣʶʯʝʥʠʝ 14ʉ ʚ ʧʨʦʜʫʢʪʳ  
ɓ-ʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʷ. ɸʜʘʧʪʘʮʠʷ ʨʘʩʪʝʥʠʡ ʢ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʆ2 ʧʨʠʚʦʜʠʪ 
ʢ ʫʤʝʥʴʰʝʥʠʶ ʩʢʦʨʦʩʪʠ ʬʦʪʦʜʳʭʘʥʠʷ ʠ ʫʩʠʣʝʥʠʶ ʬʦʪʦʩʠʥʪʝʟʘ, ʪʦʛʜʘ ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ 
ʩʫʧʝʨʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʜʣʝʥʠʝ ʢʘʢ ʬʦʪʦʩʠʥʪʝʟʘ, ʪʘʢ ʠ ʬʦʪʦ-
ʜʳʭʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʦʚʳʰʝʥʥʳʭ ʜʦʟ ʋʌ-ʨʘʜʠʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʚʳ-
ʩʦʢʦʛʦʨʴʷ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʜʘʚʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʢʘʨʙʦʢʩʠʣʠʨʫʶʱʝʡ ʠ ʚʦʩʩʪʘʥʦ-
ʚʠʪʝʣʴʥʦʡ ʬʘʟ ʮʠʢʣʘ ʂʘʣʴʚʠʥʘ ʫ ʙʦʙʦʚʳʭ ʠ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ. 

ʆʪʤʝʯʝʥʥʳʝ ʚʳʰʝ ʦʪʢʣʦʥʝʥʠʷ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ 
ʠʟʤʝʥʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʵʪʠʭ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʤʝʪʘ-
ʙʦʣʠʟʤʘ 14ʉ ʧʨʠ ʬʦʪʦʩʠʥʪʝʟʝ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʪʨʝʩʩʦʨʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 
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ɺʃʀʗʅʀɽ ʋʈʆɺʅʗ ɾɽʃɽɿɸ ʀ ʎʀʉʊʀʅɸ ɺ ʉʈɽɼɽ ʅɸ ʕʂʉʇʈɽʉʉʀʖ 
ɻɽʅɸ IUCC ʇʈʀ ɼɽʁʉʊɺʀʀ ʎʀʇʈʆʌʃʆʂʉɸʎʀʅɸ ʅɸ ɹɸʂʊɽʈʀʀ 
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ɿ. ʖ. ʉʘʤʦʡʣʦʚʘ, ʅ. ɻ. ʄʫʟʳʢʘ, ɻ. ɺ. ʉʤʠʨʥʦʚʘ 
ʀʕɻʄ ʋʨʆ ʈɸʅ, ʇʌʀʎ ʋʨʆ ʈɸʅ. ʇʝʨʤʴ, ʈʦʩʩʠʷ 
samzu@mail.ru 

ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 
ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʳʭ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ. ʅʝʦʙʭʦʜʠʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥ-
ʥʳʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʠ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʪʠʚʦʤʠʢʨʦʙ-
ʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ɺ 2007 ʛ. Kohanski ʠ ʩʦʘʚʪ. ʚʳʜʚʠʥʫʣʠ ʨʝʟʦʥʘʥʩʥʫʶ ʛʠʧʦʪʝʟʫ, ʩʦʛʣʘʩ-
ʥʦ ʢʦʪʦʨʦʡ ʣʝʪʘʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʙʘʢʪʝʨʠʮʠʜʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ ʩʚʷʟʘʥʦ ʩ 
ʫʯʘʩʪʠʝʤ ʪʦʢʩʠʯʥʳʭ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʨʘʜʠʢʘʣʦʚ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʵʪʠ ʨʘʜʠʢʘʣʳ ʦʙ-
ʨʘʟʫʶʪʩʷ ʚ ʭʦʜʝ ʨʝʘʢʮʠʠ ʌʝʥʪʦʥʘ ʤʝʞʜʫ H2O2 ʠ Fe2+, ʫʨʦʚʝʥʴ ʢʦʪʦʨʳʭ ʚʦʟʨʘʩʪʘʝʪ ʚ ʨʝ-
ʟʫʣʴʪʘʪʝ ʤʦʜʫʣʷʮʠʠ ʮʝʥʪʨʘʣʴʥʳʭ ʧʫʪʝʡ ʤʝʪʘʙʦʣʠʟʤʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʘʥʪʠʙʠʦʪʠʢʦʚ ʥʘ 
ʠʭ ʧʝʨʚʠʯʥʳʝ ʤʠʰʝʥʠ. ɻʠʧʦʪʝʟʘ ʧʦʜʚʝʨʛʣʘʩʴ ʠʥʪʝʥʩʠʚʥʦʡ ʢʨʠʪʠʢʝ. ʆʜʥʘʢʦ ʙʳʣʦ ʧʦʢʘ-
ʟʘʥʦ, ʯʪʦ ʵʥʜʦʛʝʥʥʳʡ ʠ ʵʢʟʦʛʝʥʥʳʡ ʩʝʨʦʚʦʜʦʨʦʜ ʟʘʱʠʱʘʝʪ ʙʘʢʪʝʨʠʠ ʦʪ ʙʘʢʪʝʨʠʮʠʜʥʳʭ 
ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ H2O2, ʟʘ ʩʯʝʪ H2S-ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ ʩʝʢʚʝʩʪʨʘʮʠʠ ʞʝʣʝʟʘ ʠ ʧʨʝʜʦʪʚʨʘ-
ʱʝʥʠʷ ʨʝʘʢʮʠʠ ʌʝʥʪʦʥʘ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʨʦʣʠ 
ʞʝʣʝʟʘ ʚ ʣʝʪʘʣʴʥʦʤ ʵʬʬʝʢʪʝ ʘʥʪʠʙʠʦʪʠʢʦʚ. ʈʘʥʝʝ ʤʳ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʙʘʢ-
ʪʝʨʠʮʠʜʥʦʛʦ ʘʥʪʠʙʠʦʪʠʢʘ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʘ ʥʘ E. coli ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʨʝʤʝʥʥʳʤ ʧʦ-
ʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʮʠʩʪʝʠʥʘ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ Fe3+ 
ʜʦ Fe2+, ʧʦʪʝʥʮʠʨʫʷ ʨʝʘʢʮʠʶ ʌʝʥʪʦʥʘ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʥʫʪʨʠ- ʠ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʮʠʩʪʝʠ-
ʥʘ ʚʦʟʨʘʩʪʘʝʪ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʵʢʟʦʛʝʥʥʦʛʦ ʮʠʩʪʠʥʘ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʚʳʷʩ-
ʥʠʪʴ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ Fe2+ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʘ 
(ʎʌ) ʥʘ E. coli, ʨʘʩʪʫʱʠʝ ʥʘ ʤʠʥʠʤʘʣʴʥʦʡ ʩʨʝʜʝ ʄ9 ʩ ʛʣʶʢʦʟʦʡ ʚ ʦʪʩʫʪʩʪʚʠʝ ʠ ʧʨʠʩʫʪ-
ʩʪʚʠʠ ʵʢʟʦʛʝʥʥʦʛʦ ʮʠʩʪʠʥʘ ʠ Fe2+. 

ʀʟʤʝʥʝʥʠʝ ʧʫʣʘ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ Fe2+ ʦʮʝʥʠʚʘʣʠ, ʦʧʨʝʜʝʣʷʷ ʘʢʪʠʚʥʦʩʪʴ  
ɓ-ʛʘʣʘʢʪʦʟʠʜʘʟʳ ʚ ʰʪʘʤʤʝ ʩ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʤ ʩʣʠʷʥʠʝʤ iucC::lacZ ʤʝʪʦʜʦʤ ʄʠʣʣʝʨʘ. 
ɻʝʥ iucC, ʢʦʜʠʨʫʶʱʠʡ ʘʵʨʦʙʘʢʪʠʥ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʯʣʝʥʦʚ Fur ʨʝʛʫʣʦʥʘ. ɺ ʢʦʤʧʣʝʢ-
ʩʝ ʩ Fe2+ Fur ʨʝʧʨʝʩʩʠʨʫʝʪ iucC, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʩʥʠʞʝʥʠʠ ʧʫʣʘ Fe2+ ʵʢʩʧʨʝʩʩʠʷ 
iucC::lacZ ʚʦʟʨʘʩʪʘʝʪ. ɺ ʪʝʯʝʥʠʝ 2 ʯ ʠʥʢʫʙʘʮʠʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʢʫʣʴʪʫʨʝ ʙʝʟ ʜʦʙʘʚʦʢ 
ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ iucC ʩ 257Ñ11 ʜʦ 1025Ñ44 ʝʜʠʥʠʮ ʄʠʣʣʝʨʘ, ʯʪʦ 
ʫʢʘʟʳʚʘʝʪ ʥʘ ʜʝʬʠʮʠʪ Fe2+ ʚ ʢʣʝʪʢʘʭ. ʍʝʣʘʪʦʨ Fe2+ ʜʠʧʠʨʠʜʠʣ (0,2 ʤʄ) ʧʦʚʳʰʘʣ ʵʢʩ-
ʧʨʝʩʩʠʶ ʩʣʠʷʥʠʷ ʜʦ 894Ñ62, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʦʙʘʚʣʝʥʠʝ 100 ʤʢʄ FeSO4 ʩʥʠʞʘʣʦ ʝʝ ʫʨʦ-
ʚʝʥʴ ʜʦ 204Ñ11 ʝʜʠʥʠʮ ʄʠʣʣʝʨʘ. ɺʥʝʩʝʥʠʝ 30 ʤʢʄ ʮʠʩʪʠʥʘ ʪʘʢʞʝ ʩʥʠʞʘʣʦ ʵʢʩʧʨʝʩʩʠʶ 
iucC::lacZ ʚ 1,5 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʯʪʦ ʤʦʛʣʦ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʢʘʢ ʧʦʚʳ-
ʰʝʥʠʷ ʜʦʣʠ Fe2+ ʧʨʠ ʚʦʟʨʘʩʪʘʥʠʠ ʫʨʦʚʥʷ ʮʠʩʪʝʠʥʘ, ʪʘʢ ʠ ʨʝʟʫʣʴʪʘʪʦʤ ʟʘʤʝʜʣʝʥʠʷ ʧʦ-
ʪʨʝʙʣʝʥʠʷ ʞʝʣʝʟʘ ʠʟ ʩʨʝʜʳ ʧʨʠ ʩʥʠʞʝʥʠʠ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʙʘʢʪʝʨʠʡ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʮʠ-
ʩʪʠʥʘ. ɺ ʦʪʩʫʪʩʪʚʠʝ ʜʦʙʘʚʣʝʥʥʦʛʦ ʞʝʣʝʟʘ ʎʌ (0,03, 0,3 ʠ 3 ʤʢʛ/ʤʣ) ʩʥʠʞʘʣ ʵʢʩʧʨʝʩʩʠʶ 
ʩʣʠʷʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. ɺ ʧʨʠʩʫʪʩʪʚʠʠ 100 ʤʢʄ FeSO4 ʜʦʟʳ ʎʌ 0,03 ʠ 
0,3 ʤʢʛ/ʤʣ ʚʳʟʳʚʘʣʠ ʩʣʘʙʳʡ ʵʬʬʝʢʪ, ʘ ʜʦʟʘ 3 ʤʢʛ/ʤʣ ʩʪʠʤʫʣʠʨʦʚʘʣʘ ʵʢʩʧʨʝʩʩʠʶ iucC ʚ 
3 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʯʪʦ ʤʦʛʣʦ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʧʦʪʝʨʠ ʞʝʣʝʟʘ ʢʣʝʪʢʘʤʠ ʚ 
ʫʩʣʦʚʠʷʭ ʯʘʩʪʠʯʥʦʛʦ ʣʠʟʠʩʘ (ʧʘʜʝʥʠʝ OD600). ʇʨʠʩʫʪʩʪʚʠʝ ʮʠʩʪʠʥʘ ʚ ʩʨʝʜʝ ʩʥʠʞʘʣʦ 
ʩʪʝʧʝʥʴ ʵʢʩʧʨʝʩʩʠʠ iucC, ʥʦ ʥʝ ʚʣʠʷʣʦ ʥʘ ʦʙʱʠʡ ʭʘʨʘʢʪʝʨ ʝʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʥʳʭ 
ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʪʠʙʠʦʪʠʢʘ. 

         22-14-
00093, https://rscf.ru/project/22-14-00093/. 
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ʀɿʄɽʅɽʅʀɽ ʉʆʉʊɸɺɸ ɾʀʈʅʓʍ ʂʀʉʃʆʊ ʇʈʀ ɼɽʁʉʊɺʀʀ ʎʀʅʂɸ  
ʀ ʅʀʂɽʃʗ ʋ ɻʀʇɽʈɸʂʂʋʄʋʃʗʊʆʈɸ ʎʀʅʂɸ ARABIDOPSIS HALLERI  
ʀ ʀʉʂʃʖʏɸʊɽʃʗ ARABIDOPSIS LYRATA 

ʀ. ɺ. ʉʝʨʝʛʠʥ 1, ʊ. ɺ. ʀʚʘʥʦʚʘ 1, ɸ. ʉ. ɺʦʨʦʥʢʦʚ 1, ɸ. ɼ. ʂʦʞʝʚʥʠʢʦʚʘ 1, ʍ. ʉʭʘʪ 2 

1 ʀʌʈ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
2 ʉʚʦʙʦʜʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ, ɸʤʩʪʝʨʜʘʤ, ʅʠʜʝʨʣʘʥʜʳ 
ecolab-ipp@yandex.ru 

ʄʝʤʙʨʘʥʳ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ ʷʚʣʷʶʪʩʷ ʧʝʨʚʳʤʠ ʤʠʰʝʥʷʤʠ ʜʣʷ ʜʝʡʩʪʚʠʷ ʤʝ-
ʪʘʣʣʦʚ. ʀʟʤʝʥʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʝʤʙʨʘʥ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʥʝʥʘ-
ʩʳʱʝʥʥʦʩʪʠ ʞʠʨʥʳʭ ʢʠʩʣʦʪ (ɾʂ), ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʣʠʧʠʜʦʚ ʤʝʤʙʨʘʥ ʠ ʣʝʞʠʪ ʚ ʦʩ-
ʥʦʚʝ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ ʨʘʩʪʝʥʠʡ ʥʘ ʩʪʨʝʩʩ. ɺ ʨʘʙʦʪʝ ʚʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʤʝʪʘʣʣ-ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʦʬʠʣʷ ɾʂ ʫ ʠʩʢʣʶ-
ʯʘʪʝʣʷ Arabidopsis lyrata, ʥʘʢʘʧʣʠʚʘʶʱʝʛʦ ʥʠʢʝʣʴ (Ni) ʠ ʮʠʥʢ (Zn) ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 
ʢʦʨʥʷʭ, ʠ ʛʠʧʝʨʘʢʢʫʤʫʣʷʪʦʨʘ Zn Arabidopsis halleri, ʥʘʢʘʧʣʠʚʘʶʱʝʛʦ Zn ʧʨʝʠʤʫʱʝ-
ʩʪʚʝʥʥʦ ʚ ʧʦʙʝʛʘʭ, ʘ Ni ï ʚ ʢʦʨʥʷʭ. ɸʥʘʣʠʟ ʧʨʦʬʠʣʷ ɾʂ ʚ ʢʦʨʥʷʭ ʠ ʧʦʙʝʛʘʭ ʵʪʠʭ ʚʠʜʦʚ 
ʙʳʣ ʧʨʦʚʝʜʝʥ ʤʝʪʦʜʦʤ ɻɾʍ-ʄʉ, ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʤʝʪʘʣʣʦʚ ï ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-
ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ. 

ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ɾʂ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʧʦʙʝʛʘʭ ʛʠʧʝ-
ʨʘʢʢʫʤʫʣʷʪʦʨʘ ʠ ʚ ʢʦʨʥʷʭ ʠʩʢʣʶʯʘʪʝʣʷ ʠ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʙʳʣʠ ʤʝʪʘʣʣʦ- ʠ ʚʠʜʦʩʧʝʮʠ-
ʬʠʯʥʳʤʠ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʬʠʣʷ ɾʂ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʧʦʙʝʛʘʭ A. halleri ʧʨʠ 
ʜʝʡʩʪʚʠʠ Ni, ʢʦʪʦʨʳʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ Zn, ʥʘʢʘʧʣʠʚʘʣʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʢʦʨʥʷʭ. ʅʝʢʦ-
ʪʦʨʳʝ ɾʂ ʚʳʷʚʣʷʣʠʩʴ ʚ ʢʦʨʥʷʭ ʠ ʧʦʙʝʛʘʭ A. lyrata ʪʦʣʴʢʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʤʝʪʘʣʣʘ, ʪʦ-
ʛʜʘ ʢʘʢ ʫ A. halleri ʦʥʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ. ʋ ʦʙʦʠʭ ʚʠʜʦʚ ʧʦʜ 
ʜʝʡʩʪʚʠʝʤ Ni ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʢʘʢ ʚ ʢʦʨʥʷʭ, 
ʪʘʢ ʠ ʚ ʧʦʙʝʛʘʭ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʜʝʡʩʪʚʠʠ Zn ʵʪʦʪ ʵʬʬʝʢʪ ʧʨʦʩʣʝʞʠʚʘʣʩʷ ʪʦʣʴʢʦ ʚ ʧʦʙʝ-
ʛʘʭ. ʇʨʠ ʜʝʡʩʪʚʠʠ ʦʙʦʠʭ ʤʝʪʘʣʣʦʚ ʪʦʣʴʢʦ ʚ ʧʦʙʝʛʘʭ A. halleri ʙʳʣʘ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ 
ʨʝʜʢʘʷ ʪʝʪʨʘʝʥʦʚʘʷ Ŭ-ʧʘʨʠʥʘʨʦʚʘʷ ʢʠʩʣʦʪʘ. ɺ ʧʦʙʝʛʘʭ A. halleri ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝ-
ʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʘʩʳʱʝʥʥʳʭ ɾʂ ʠ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʝʥʘʩʳʱʝʥʥʳʭ ɾʂ, ʪʦʛʜʘ 
ʢʘʢ ʚ ʢʦʨʥʷʭ A. lyrata ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ ʦʙʨʘʪʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʯʪʦ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝ-
ʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ʜʝʩʘʪʫʨʘʟ ɾʂ. ʅʘʙʣʶʜʘʝʤʳʝ ʤʝʪʘʣʣ-ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ 
ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ɾʂ ʚ ʧʦʙʝʛʘʭ A. halleri ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʩʥʠʞʝʥʠʶ ʪʝʢʫʯʝʩʪʠ 
ʤʝʤʙʨʘʥ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʥʠʞʘʝʪʩʷ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʤʝʤʙʨʘʥʫ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩ-
ʣʦʨʦʜʘ, ʯʪʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʝʝ ʩʪʘʙʠʣʴʥʦʩʪʴ. ɹʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ 
ɾʂ ʫ ʛʠʧʝʨʘʢʢʫʤʫʣʷʪʦʨʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʢʣʶʯʘʪʝʣʝʤ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʝʥʠʡ 
ʧʦʜʩʪʨʘʠʚʘʪʴ ʪʝʢʫʯʝʩʪʴ ʤʝʤʙʨʘʥ ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʥʝʥʘʩʳʱʝʥʥʦʩʪʠ ɾʂ 
ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʚʳʩʦʢʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʛʠʧʝʨʘʢʢʫʤʫʣʷʪʦʨʘ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ 
ʢ ʤʝʪʘʣʣ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʤʫ ʩʪʨʝʩʩʫ. 

         21-14-
00028, https://rscf.ru/project/21-14-00028/. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
Zinc- and nickel-induced changes in fatty acid profiles in the zinc hyperaccumulator Arabidopsis halleri 

and non-accumulator Arabidopsis lyrata / I. V. Seregin, T. V. Ivanova, A. S. Voronkov, A. D. Kozhevnikova, 
H. Schat // Plant Physiology and Biochemistry. ï 2023. ï Vol. 197. ï P. 107640. doi: 
10.1016/j.plaphy.2023.107640 
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ɼɺɽ ʉʊʈɸʊɽɻʀʀ ʅɸʂʆʇʃɽʅʀʗ ʅʀʂɽʃʗ ʋ ʈɸʉʊɽʅʀʁ 

ʀ. ɺ. ʉʝʨʝʛʠʥ 1, ɸ. ɼ. ʂʦʞʝʚʥʠʢʦʚʘ 1, ʍ. ʉʭʘʪ 2 

1 ʀʌʈ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
2 ʉʚʦʙʦʜʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ, ɸʤʩʪʝʨʜʘʤ, ʅʠʜʝʨʣʘʥʜʳ 
ecolab-ipp@yandex.ru 

ɺ ʩʚʷʟʠ ʩ ʚʦʟʨʘʩʪʘʶʱʠʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʝʪʘʣʣʘʤʠ, ʧʨʦʙʣʝʤʘ 
ʠʟʫʯʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʠʭ ʥʘʢʦʧʣʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʡ 
ʩʪʘʥʦʚʠʪʩʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ. ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʧʦʩʦʙ-
ʥʦʩʪʠ ʠʩʢʣʶʯʘʪʝʣʝʡ Microthlaspi perfoliatum ʠ Thlaspi arvense ʠ ʛʠʧʝʨʘʢʢʫʤʫʣʷʪʦʨʦʚ 
Arabidopsis halleri, Noccaea japonicum, ʘ ʪʘʢʞʝ ʨʘʩʪʝʥʠʡ 28 ʵʢʦʪʠʧʦʚ Noccaea 
aerulescens ʥʘʢʘʧʣʠʚʘʪʴ ʥʠʢʝʣʴ (Ni). ʈʘʩʪʝʥʠʷ ʚʳʨʘʱʠʚʘʣʠ ʚ ʛʠʜʨʦʧʦʥʠʢʝ ʚ ʧʨʠʩʫʪ-

ʩʪʚʠʠ ʩʦʣʠ Ni (0ï100 ʤʢʄ ʜʣʷ A. halleri; 0ï1200 ʤʢM ʜʣʷ N. caerulescens; 0ï1100 ʤʢʄ 
ʜʣʷ N. japonicum; 0ï250 ʤʢM ʜʣʷ M. perfoliatum; 0ï100 ʤʢM ʜʣʷ T. arvense). ɼʣʷ ʦʮʝʥʢʠ 
ʫʯʘʩʪʠʷ ʛʠʩʪʠʜʠʥʘ ʚ ʪʨʘʥʩʧʦʨʪʝ Ni ʨʘʩʪʝʥʠʷ N. caerulescens, Arabidopsis thaliana ʠ 
T. arvense ʧʨʝʜʦʙʨʘʙʘʪʳʚʘʣʠ L-ʛʠʩʪʠʜʠʥʦʤ (1 ʤʄ, 4 ʯ) ʠʣʠ L-ʘʣʘʥʠʥʦʤ, ʧʦʩʣʝ ʯʝʛʦ ʨʦ-
ʟʝʪʢʠ ʣʠʩʪʴʝʚ ʩʨʝʟʘʣʠ, ʢʦʨʥʝʚʳʝ ʩʠʩʪʝʤʳ ʧʨʦʤʳʚʘʣʠ ʜʝʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʠʥ-
ʢʫʙʠʨʦʚʘʣʠ ʥʘ ʧʠʪʘʪʝʣʴʥʦʤ ʨʘʩʪʚʦʨʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 25 ʠʣʠ 250 ʤʢʄ Ni. ʇʘʩʦʢʫ ʩʦʙʠ-
ʨʘʣʠ ʚ ʪʝʯʝʥʠʝ ʥʦʯʠ, ʧʦʩʣʝ ʯʝʛʦ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʚ ʥʝʡ ʩʦʜʝʨʞʘʥʠʝ Ni. ʉʦʜʝʨʞʘʥʠʝ Ni ʚ 
ʢʦʨʥʷʭ, ʧʦʙʝʛʘʭ ʠ ʧʘʩʦʢʝ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪ-
ʨʠʠ, ʘ ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫ N. caerulescens ʠ T. arvense ï ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʤʝʪʠʣʛʣʠʦʢʠʤʘ. 

ʉʦʜʝʨʞʘʥʠʝ Ni ʚ ʧʦʙʝʛʘʭ N. caerulescens ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʫ ʠʩʢʣʶʯʘʪʝʣʝʡ. ɺʘʨʠʘ-
ʮʠʷ ʧʦ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʢʘʧʣʠʚʘʪʴ Ni ʤʝʞʜʫ ʵʢʦʪʠʧʘʤʠ N. caerulescens ʩ ʢʘʣʘʤʠʥʦʚʳʭ 
ʧʦʯʚ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʤʝʞʜʫ ʵʢʦʪʠʧʘʤʠ ʩ ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʧʦʯʚ ʠ ʤʝʞʜʫ 
ʵʢʦʪʠʧʘʤʠ ʩ ʥʝʤʝʪʘʣʣʦʥʦʩʥʳʭ ʧʦʯʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ, 
ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʨʘʩʪʝʥʠʷʤ, ʠʟʥʘʯʘʣʴʥʦ ʧʨʦʠʟʨʘʩʪʘʶʱʠʤ ʥʘ ʥʝʤʝʪʘʣʣʦʥʦʩʥʳʭ ʧʦʯ-
ʚʘʭ, ʦʩʚʦʠʪʴ ʤʝʪʘʣʣʦʥʦʩʥʳʝ ʧʦʯʚʳ de novo. ʉʦʜʝʨʞʘʥʠʝ Ni ʚ ʧʦʙʝʛʘʭ A. halleri ʧʨʘʢʪʠ-
ʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʩʦʜʝʨʞʘʥʠʷ Ni ʫ M. perfoliatum ʠ T. arvense. ʋ T. arvense Ni ʚʳ-
ʷʚʣʷʣʩʷ ʚ ʢʣʝʪʢʘʭ ʘʧʝʢʩʘ ʢʦʨʥʷ, ʨʠʟʦʜʝʨʤʳ, ʵʥʜʦʜʝʨʤʳ ʠ ʥʘʢʘʧʣʠʚʘʣʩʷ ʚ ʧʨʦʪʦʧʣʘʩʪʘʭ 
ʢʣʝʪʦʢ ʢʦʨʳ ʢʦʨʥʷ. ɺ ʧʦʙʝʛʘʭ N. aerulescens Ni ʥʘʢʘʧʣʠʚʘʣʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʩ-
ʥʦʚʥʳʭ ʢʣʝʪʢʘʭ ʵʧʠʜʝʨʤʳ, ʪʦʛʜʘ ʢʘʢ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʤʝʟʦʬʠʣʣʝ ʙʳʣʦ ʩʫʱʝʩʪʚʝʥʥʦ 
ʥʠʞʝ ʠ ʧʨʠʟʥʘʢʦʚ ʭʣʦʨʦʟʘ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʘʢʦʧʣʝʥʠʝ Ni 
ʚ ʵʧʠʜʝʨʤʝ ʛʠʧʝʨʘʢʢʫʤʫʣʷʪʦʨʦʚ ʢʘʢ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʭʘʥʠʟʤ ʝʛʦ ʜʝʪʦʢʩʠʢʘʮʠʠ. 
ʇʨʝʜʦʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ N. caerulescens, A. thaliana ʠ T. arvense ʛʠʩʪʠʜʠʥʦʤ ʧʨʠʚʦʜʠʣʘ 
ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ Ni ʚ ʢʩʠʣʝʤʥʦʤ ʩʦʢʝ ʪʦʣʴʢʦ ʫ ʛʠʧʝʨʘʢʢʫʤʫʣʷʪʦʨʘ. ʆʪʩʫʪʩʪʚʠʝ 
ʫʚʝʣʠʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ Ni ʚ ʢʩʠʣʝʤʥʦʤ ʩʦʢʝ ʧʦʩʣʝ ʧʨʝʜʦʙʨʘʙʦʪʢʠ ʘʣʘʥʠʥʦʤ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʵʪʦʪ ʵʬʬʝʢʪ ʩʧʝʮʠʬʠʯʝʥ ʜʣʷ ʛʠʩʪʠʜʠʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʨʘʟʦʚʘʥʠʝ 
ʢʦʤʧʣʝʢʩʦʚ Ni ʩ ʛʠʩʪʠʜʠʥʦʤ ʚ ʮʠʪʦʟʦʣʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʚʘʢʫʦʣʠ ʢʣʝʪʦʢ 
ʢʦʨʥʷ, ʦʙʣʝʛʯʘʷ ʟʘʛʨʫʟʢʫ Ni ʚ ʩʦʩʫʜʳ ʢʩʠʣʝʤʳ ʫ ʛʠʧʝʨʘʢʢʫʤʫʣʷʪʦʨʘ N. caerulescens, ʯʪʦ 
ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʝʪʦʢʩʠʢʘʮʠʠ Ni, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 
ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʦʷʚʣʝʥʠʝ ʝʛʦ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ. ʋ ʠʩʢʣʶʯʘʪʝʣʷ T. arvense ʙʣʘʛʦʜʘʨʷ 
ʥʠʟʢʦʤʫ ʵʥʜʦʛʝʥʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʛʠʩʪʠʜʠʥʘ ʚ ʢʦʨʥʷʭ, Ni ʵʬʬʝʢʪʠʚʥʦ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ 
ʚ ʚʘʢʫʦʣʠ ʢʣʝʪʦʢ ʢʦʨʥʷ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʧʦʙʝʛ. 

         21-14-
00028, https://rscf.ru/project/21-14-00028/. 
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ʈ. ʖ. ʉʠʜʦʨʦʚ, ɸ. ɻ. ʊʢʘʯʝʥʢʦ 
ʀʕɻʄ ʋʨʆ ʈɸʅ, ʇʌʀʎ ʋʨʆ ʈɸʅ, ʇʝʨʤʴ, ʈʦʩʩʠʷ 
sidorov.r@iegm.ru 

ɹʘʢʪʝʨʠʘʣʴʥʳʝ ʬʝʨʤʝʥʪʳ ʘʣʘʨʤʦʥʩʠʥʪʝʪʘʟʳ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʤʠʰʝʥʴʶ 
ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʜʘʚʣʝʥʠʝ ʟʘʪʷʞʥʳʭ ʭʨʦʥʠʯʝʩʢʠʭ ʠʥ-
ʬʝʢʮʠʡ. ʕʪʠ ʙʝʣʢʠ ʩʫʧʝʨʩʝʤʝʡʩʪʚʘ RSH (ʛʦʤʦʣʦʛʦʚ RelA/SpoT) ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʩʠʥʪʝʟ 
ʘʣʘʨʤʦʥʦʚ (p)ppGpp, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʠʛʥʘʣʴʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ ʩʪʨʝʩʩʘ ʫ ʙʘʢʪʝʨʠʡ. 
ʇʨʦʜʫʢʮʠʷ ʘʣʘʨʤʦʥʦʚ (p)ppGpp ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʪʦʨʤʦʞʝʥʠʷ ʤʝʪʘ-
ʙʦʣʠʟʤʘ, ʢʦʥʪʨʦʣʷ ʥʘʜ ʩʢʦʨʦʩʪʴʶ ʨʦʩʪʘ, ʧʝʨʩʠʩʪʝʥʮʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʠʦʧʣʝʥʦʢ ʠ ʚʠ-
ʨʫʣʝʥʪʥʦʩʪʠ. ɼʝʣʝʮʠʷ ʛʝʥʘ relMtb, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʩʠʥʪʝʟ (p)ppGpp ʫ Mycobacterium 
tuberculosis, ʧʨʠʚʦʜʠʪ ʢ ʜʝʬʝʢʪʘʤ ʨʦʩʪʘ, ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʢ ʭʨʦʥʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʠ, 
ʥʘʨʫʰʝʥʠʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʠʦʧʣʝʥʦʢ ʠ ʩʥʠʞʝʥʥʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ. 
ʇʨʠ ʵʪʦʤ ʧʦʜʘʚʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʘʣʘʨʤʦʥʩʠʥʪʝʪʘʟ ʧʦʩʨʝʜʩʪʚʦʤ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ 
ʠʥʛʠʙʠʪʦʨʦʚ ʤʦʞʝʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʵʬʬʝʢʪʳ ʜʝʣʝʮʠʠ ʠʭ ʛʝʥʦʚ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʢʠʥʝʪʠʢʠ ʫʩʪʘʥʦʚʣʝʥʳ ʜʝʪʘʣʠ 
ʤʝʭʘʥʠʟʤʘ ʜʝʡʩʪʚʠʷ DMNP, ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʦʛʘ ʜʠʪʝʨʧʝʥʦʠʜʘ ʤʦʨʩʢʦʛʦ ʧʨʦʠʩ-
ʭʦʞʜʝʥʠʷ ʵʨʦʛʦʨʛʠʘʝʥʘ, ʚ ʦʪʥʦʰʝʥʠʠ ʘʣʘʨʤʦʥʩʠʥʪʝʪʘʟ Mycolicibacterium smegmatis. 
ɸʣʘʨʤʦʥʩʠʥʪʝʪʘʟʳ M. smegmatis RelMsm ʠ RelZ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʦʯʠʱʝʥʥʦʤ ʚʠʜʝ ʧʨʠ 
ʧʦʤʦʱʠ ʵʢʩʧʨʝʩʩʠʦʥʥʳʭ ʧʣʘʟʤʠʜ E. coli ʩʠʩʪʝʤʳ pET ʩʦ ʩʣʠʷʥʠʝʤ HisTag ʠ Ni-NTA-
ʘʬʬʠʥʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. (p)ppGpp-ʩʠʥʪʝʟʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʬʝʨʤʝʥʪʦʚ in 
vitro ʩʥʠʞʘʣʘʩʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦʙʘʚʣʝʥʥʦʛʦ DMNP. 

ɸʥʘʣʠʟ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʢʠʥʝʪʠʢʠ ʙʝʣʢʦʚ RelMsm ʠ RelZ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʜʦʙʘʚʣʝ-
ʥʠʠ DMNP ʠ ʚ ʝʛʦ ʦʪʩʫʪʩʪʚʠʝ. ʇʨʠ ʧʦʤʦʱʠ ʥʝʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʧʦʣʫʯʝʥʳ ʧʘʨʘʤʝʪ-
ʨʳ ʢʨʠʚʦʡ ʥʘʩʳʱʝʥʠʷ ʧʦ ʫʨʘʚʥʝʥʠʶ ʍʠʣʣʘ, ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ 
ʨʝʘʢʮʠʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʫʙʩʪʨʘʪʘ. ɼʦʙʘʚʢʘ DMNP ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʩʥʠʞʘʝʪ 
ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ (Vmax), ʦʜʥʘʢʦ ʥʝ ʚʣʠʷʝʪ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʦʣʫʤʘʢ-
ʩʠʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (K0,5) ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʍʠʣʣʘ (H). ʊʘʢʦʡ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʧʘ-
ʨʘʤʝʪʨʦʚ ʥʘʙʣʶʜʘʣʩʷ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ DMNP ʚ ʦʪʥʦʰʝʥʠʠ ʢʘʢ ʜʣʠʥʥʦʛʦ RSH-ʙʝʣʢʘ 
RelMsm, ʪʘʢ ʠ ʤʘʣʦʡ ʘʣʘʨʤʦʥʩʠʥʪʝʪʘʟʳ RelZ. 

ʀʩʭʦʜʷ ʠʟ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʢʨʠʚʦʡ ʥʘʩʳʱʝʥʠʷ ʩʫʙʩʪʨʘʪʦʤ, DMNP ʭʘʨʘʢʪʝ-
ʨʠʟʫʝʪʩʷ ʥʝʢʦʥʢʫʨʝʥʪʥʳʤ ʪʠʧʦʤ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʦʙʦʠʭ ʢʣʘʩʩʦʚ ʠʟʫʯʝʥʥʳʭ 
ʘʣʘʨʤʦʥʩʠʥʪʝʪʘʟ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʢʦʥʢʫʨʠʨʫʝʪ ʩ ʩʫʙʩʪʨʘʪʘʤʠ ʟʘ ʩʘʡʪ ʩʚʷʟʳʚʘʥʠʷ. 
ʕʪʦ ʦʪʣʠʯʘʝʪ DMNP ʦʪ ʠʥʛʠʙʠʪʦʨʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 
ʢʦʥʢʫʨʝʥʪʥʳʡ ʠʣʠ ʩʤʝʰʘʥʥʳʡ ʪʠʧ ʠʥʛʠʙʠʨʦʚʘʥʠʷ. 

        -
   ( - 19-119112290009-1). 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
A synthetic diterpene analogue inhibits mycobacterial persistence and biofilm formation by targeting 

(p)ppGpp synthetases / A. G. Tkachenko, N. M. Kashevarova, R. Yu. Sidorov [et al.] // Cell Chemical Biolo-
gy. ï 2021. ï Vol. 28, N 10. ï P. 1420ï1432. doi: 10.1016/j.chembiol.2021.01.018 

Sidorov R.Yu. DMNP, a synthetic analog of erogorgiaene, inhibits the ppGpp synthetase activity of the 
small alarmone synthetase RelZ / R. Yu. Sidorov, A. G. Tkachenko // BIO Web of Conferences. ï 2023. ï 
Vol. 57. ï Art. 08002. doi: 10.1051/bioconf/20235708002 
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ʊʆʂʉʀʏʅʆʉʊʔ ʆʈʊʆʌʆʉʌɸʊɸ ɼʃʗ ʄʀʂʈʆɺʆɼʆʈʆʉʃɽʁ 

ɸ. ɽ. ʉʦʣʦʚʯʝʥʢʦ, ʆ. ɸ. ɻʦʨʝʣʦʚʘ, ʀ. ʆ. ʉʝʣʷʭ, ʃ. ʈ. ʉʝʤʝʥʦʚʘ, ʇ. ʅ. ʑʝʨʙʘʢʦʚ, 
ʉ. ɻ. ɺʘʩʠʣʴʝʚʘ, ʇ. ɸ. ɿʘʡʮʝʚ, ʂ. ɸ. ʐʠʙʟʫʭʦʚʘ, ʆ. ɹ. ʏʠʚʢʫʥʦʚʘ, ʆ. ʀ. ɹʘʫʣʠʥʘ, 
ɸ. ɸ. ʃʫʢʴʷʥʦʚ, ɽ. ʉ. ʃʦʙʘʢʦʚʘ 
ʄɻʋ ʠʤ. ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
solovchenkoae@my.msu.ru 

ʄʠʢʨʦʚʦʜʦʨʦʩʣʠ ʵʚʦʣʶʮʠʦʥʥʦ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʢʦʣʝʙʘʥʠʷʤ ʜʦʩʪʫʧʥʦʩʪʠ ʬʦʩʬʦʨʘ 
(P) ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʜʘʧʪʘʮʠʠ ʚʳʨʘʞʘʶʪʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʢʣʝ-
ʪʦʢ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʧʦʛʣʦʱʘʪʴ ʙʦʣʴʰʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʘʪʘ (Pi) ʠ 
ʥʘʢʘʧʣʠʚʘʪʴ ʝʛʦ ʚ ʢʣʝʪʢʝ ʚ ʚʠʜʝ ʧʦʣʠʬʦʩʬʘʪʦʚ. ʆʜʥʦ ʠʟ ʩʣʝʜʩʪʚʠʡ ʥʘʣʠʯʠʷ ʵʪʠʭ ʘʜʘʧ-
ʪʘʮʠʡ ï ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʤʥʦʛʠʭ ʚʠʜʦʚ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʢ ʚʳʩʦʢʠʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ Pi ʚ 
ʩʨʝʜʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʚ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʬʦʩʬʦʨʥʦʝ ʛʦʣʦʜʘʥʠʝ ʨʝʟʢʦ ʩʤʝʥʷ-
ʝʪʩʷ ʚʳʩʦʢʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ, ʚʦʟʤʦʞʝʥ ʩʙʦʡ ʤʝʭʘʥʠʟʤʦʚ, ʦʙʝʩʧʝʯʠʚʘʶ-
ʱʠʭ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʢ Pi. ɺ ʜʦʢʣʘʜʝ ʵʪʘ ʩʠʪʫʘʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘ 
ʧʨʠʤʝʨʝ Micractinium simplicissimum IPPAS C-2056, ʫʩʪʦʡʯʠʚʦʛʦ ʢ ʦʯʝʥʴ ʚʳʩʦʢʠʤ ʢʦʥ-
ʮʝʥʪʨʘʮʠʷʤ Pi. ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ Pi (ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ ʪʦʢʩʠʯʥʦʡ) ʢ 
ʢʫʣʴʪʫʨʝ M. simplicissimum, ʧʨʝʜ-ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʢ ʜʝʬʠʮʠʪʫ P, ʥʘʙʣʶʜʘʣʠ ʤʘʩʩʦʚʫʶ 
ʛʠʙʝʣʴ ʢʣʝʪʦʢ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʪʦʢʩʠʯʥʦʩʪʴ Pi ʚ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʦ-
ʩʨʝʜʦʚʘʥʘ ʙʳʩʪʨʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʪʝʥʮʠʘʣʴʥʦ ʪʦʢʩʠʯʥʳʭ ʢʦʨʦʪʢʦʮʝʧʦʯʝʯʥʳʭ ʧʦʣʠ-
ʬʦʩʬʘʪʦʚ ʧʦʩʣʝ ʤʘʩʩʦʚʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ Pi ʚ ʢʣʝʪʢʠ, ʧʨʝ-ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʜʝʬʠʮʠʪʫ P. 
ɺʦʟʤʦʞʥʘʷ ʧʨʠʯʠʥʘ ʵʪʦʛʦ ʵʬʬʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʝʜʰʝʩʪʚʫʶʱʝʝ ʬʦʩʬʦʨʥʦʝ 
ʛʦʣʦʜʘʥʠʝ ʩʥʠʞʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʢʠ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʚʥʦʚʴ ʧʦʛʣʦʱʝʥʥʳʡ Pi ʚ çʙʝʟ-
ʦʧʘʩʥʫʶè ʨʝʟʝʨʚʥʫʶ ʬʦʨʤʫ ï ʜʣʠʥʥʦʮʝʧʦʯʝʯʥʳʝ ʧʦʣʠʬʦʩʬʘʪʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʪʦʢʩʠʯʥʦʩʪʠ P ʤʦʛʫʪ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʠʦʪʝʭʥʦʣʦʛʠʡ 
ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʩ ʧʦʧʫʪʥʳʤ ʧʦʣʫʯʝʥʠʝʤ ʙʠʦʫʜʦʙʨʝʥʠʡ. 

         23-44-
00006. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
Failure of Micractinium simplicissimum phosphate resilience upon abrupt re-feeding of its phosphorus-

starved cultures / E. Lobakova, O. Gorelova, I. Selyakh, L. Semenova, P. Scherbakov, S. Vasilieva, P. Zaytsev, 
K. Shibzukhova, O. Chivkunova, O. Baulina, A. Solovchenko // Int. J. Mol. Sci. ï 2023. ï Vol. 24. ï P. 8484. 
doi 10.3390/ijms24108484 

Hints for understanding microalgal phosphate-resilience from Micractinium simplicissimum IPPAS C-
2056 (Trebouxiophyceae) isolated from a phosphorus-polluted site / E. S. Lobakova, I. O. Selyakh, 
L. R. Semenova, P. N. Scherbakov, T. A. Fedorenko, K. A. Chekanov, O. B. Chivkunova, O.I.Baulina, 
S. G. Vasilieva, A. E. Solovchenko, O. A. Gorelova // J. Appl. Phycol. ï 2022. ï Vol. 34. ï P. 2409ï2422. doi 
10.1007/s10811-022-02812-0 
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ʈʆʃʔ ʅɽʂʆɼʀʈʋʖʑʀʍ ʈʅʂ ɺ ʆʊɺɽʊɽ ʈɸʉʊɽʅʀʁ ʅɸ ɹʀʆʊʀʏɽʉʂʀɽ  
ʀ ɸɹʀʆʊʀʏɽʉʂʀɽ ʉʊʈɽʉʉʓ 

ɸ. ɻ. ʉʦʣʦʚʴʝʚ, ɸ. ɸ. ʃʝʟʞʦʚ, ɸ. ʂ. ɸʪʘʙʝʢʦʚʘ 
ʅʀʀ ʠʤ. ɹʝʣʦʟʝʨʩʢʦʛʦ ʄɻʋ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
solovyev@belozersky.msu.ru 

ʆʪʚʝʪ ʨʘʩʪʝʥʠʡ ʥʘ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʠʣʠ ʘʪʘʢʫ ʩʦ ʩʪʦʨʦʥʳ ʧʘʪʦʛʝʥʦʚ, ʧʨʠ-
ʚʦʜʷʱʠʡ ʢ ʠʟʤʝʥʝʥʠʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʣʝʪʦʢ ʠ ʪʢʘʥʝʡ ʠ/ʠʣʠ ʘʢʪʠʚʘʮʠʠ ʟʘ-
ʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʫʨʦʚʥʝ ʨʝʛʫʣʷʮʠʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦ-
ʮʝʩʩʦʚ ʚ ʢʣʝʪʢʘʭ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʪʘʢʦʛʦ ʨʦʜʘ ʨʝʛʫʣʷʮʠʠ ʠʛʨʘʶʪ 
ʥʝʢʦʜʠʨʫʶʱʠʝ ʈʅʂ.  

ʄʘʣʳʝ ʥʝʢʦʜʠʨʫʶʱʠʝ ʈʅʂ, ʠʤʝʶʱʠʝ ʜʣʠʥʫ 21ï24 ʥʫʢʣʝʦʪʠʜʘ, ʚʢʣʶʯʘʶʪ ʜʚʘ 
ʛʣʘʚʥʳʭ ʢʣʘʩʩʘ ʈʅʂ, ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʤʝʭʘʥʠʟʤʘʤ ʙʠʦʛʝʥʝʟʘ ʠ ʬʫʥʢ-
ʮʠʦʥʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʦʣʠ. ʆʜʠʥ ʢʣʘʩʩ ʧʨʝʜʩʪʘʚʣʝʥ ʤʘʣʳʤʠ ʠʥ-
ʪʝʨʬʝʨʠʨʫʶʱʠʤʠ ʈʅʂ (siRNA), ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʧʨʦʮʝʩʩʠʥʛʝ ʜʚʫʮʝʧʦʯʝʯʥʦʡ 
ʈʅʂ (ʜʮʈʅʂ) ʠ ʷʚʣʷʶʪʩʷ ʢʦʤʧʦʥʝʥʪʦʤ ʟʘʱʠʪʳ ʧʨʦʪʠʚ ʧʘʪʦʛʝʥʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 
ʚʠʨʫʩʦʚ. ʇʨʠ ʧʨʦʮʝʩʩʠʥʛʝ ʜʮʈʅʂ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʨʝʧʣʠʢʘʪʠʚʥʳʤʠ ʬʦʨʤʘʤʠ ʚʠʨʫʩ-
ʥʳʭ ʛʝʥʦʤʦʚ, ʦʙʨʘʟʫʶʪʩʷ siRNA, ʥʘʧʨʘʚʣʷʶʱʠʝ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʜʝʛʨʘʜʘʮʠʶ ʚʠʨʫʩʥʳʭ 
ʈʅʂ. ɼʨʫʛʦʡ ʢʣʘʩʩ ʤʘʣʳʭ ʥʝʢʦʜʠʨʫʶʱʠʭ ʈʅʂ ʧʨʝʜʩʪʘʚʣʝʥ ʤʠʢʨʦ-ʈʅʂ (miRNA), ʢʦ-
ʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʠʥʛʘ miRNA-ʢʦʜʠʨʫʶʱʠʭ ʪʨʘʥʩʢʨʠʧʪʦʚ ʠ ʩʣʫ-
ʞʘʪ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʪʨʘʥʩʣʷʮʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʈʅʂ, ʨʝʛʫʣʠʨʫʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʫʨʦ-
ʚʝʥʴ ʢʦʜʠʨʫʝʤʳʭ ʪʘʢʠʤʠ ʤʈʅʂ ʙʝʣʢʦʚ. ʆʩʥʦʚʥʘʷ ʨʦʣʴ miRNA ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʥʪʨʦʣʝ 
ʥʝʢʦʪʦʨʳʭ ʩʪʘʜʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʦʪʚʝʪʦʚ ʥʘ ʨʘʟʥʦʛʦ ʨʦʜʘ ʩʪʨʝʩʩʳ. ʂ 
ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥ ʙʦʣʴʰʦʡ ʤʘʩʩʠʚ ʜʘʥʥʳʭ ʦ ʨʦʣʠ miRNA ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ 
ʦʪʚʝʪʘ ʥʘ ʟʘʩʫʭʫ, ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʟʘʩʦʣʝʥʠʝ ʠ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ. ɺʦ ʤʥʦʛʠʭ 
ʩʣʫʯʘʷʭ miRNA ʫʯʘʩʪʚʫʶʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʨʦʩʪʦʤ ʨʘʩʪʝʥʠʷ ʠ ʝʛʦ ʦʪʚʝ-
ʪʦʤ ʥʘ ʘʙʠʦʪʠʯʝʩʢʠʝ ʩʪʨʝʩʩʳ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʟʚʦʨʘʯʠʚʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʛʫʣʷʪʦʨʥʦʡ ʨʦʣʠ ʜʣʠʥʥʳʭ 
(ʜʣʠʥʦʡ ʙʦʣʝʝ 200 ʥʫʢʣʝʦʪʠʜʦʚ) ʥʝʢʦʜʠʨʫʶʱʠʭ ʈʅʂ (lncRNA). ɻʝʥʦʤʳ ʨʘʩʪʝʥʠʡ ʢʦ-
ʜʠʨʫʶʪ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ lncRNA, ʬʫʥʢʮʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʢʦʪʦʨʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʥʝʠʟʚʝʩʪʥʳ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ lncRNA ʫʯʘʩʪʚʫʶʪ ʚ ʦʪʚʝʪʝ ʨʘʩʪʝʥʠʡ ʥʘ 
ʨʘʟʣʠʯʥʳʝ ʘʙʠʦʪʠʯʝʩʢʠʝ ʩʪʨʝʩʩʳ. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʡ ʤʝʥʷʝʪʩʷ ʫʨʦ-
ʚʝʥʴ ʪʨʘʥʩʢʨʠʧʮʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ lncRNA, ʢʦʪʦʨʳʝ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʤʦʣʝʢʫʣʷʨʥʳʝ 
ʤʝʭʘʥʠʟʤʳ, ʤʝʥʷʶʪ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʦʪʚʝʪ ʥʘ ʜʘʥʥʳʡ ʩʪʨʝʩʩ.  

ʂʦʣʴʮʝʚʳʝ ʥʝʢʦʜʠʨʫʶʱʠʝ ʈʅʂ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʘʤʠ ʦʙ-
ʨʘʪʥʦʛʦ ʩʧʣʘʡʩʠʥʛʘ ʠ, ʙʫʜʫʯʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʤʠ ʚ ʢʣʝʪʢʘʭ, ʧʨʠʥʠʤʘʶʪ ʫʯʘ-
ʩʪʠʝ ʚ ʨʝʛʫʣʷʮʠʠ ʘʢʪʠʚʥʦʩʪʠ ʜʨʫʛʠʭ ʛʝʥʦʚ. ʆʜʥʠʤ ʠʟ ʤʝʭʘʥʠʟʤʦʚ ʪʘʢʦʡ ʨʝʛʫʣʷʮʠʠ ʷʚ-
ʣʷʝʪʩʷ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ miRNA, ʠʥʘʢʪʠʚʠʨʫʶʱʝʝ 
ʵʪʠ miRNA ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʥʠʤʘʶʱʝʝ ʩʫʧʨʝʩʩʠʶ ʩ ʠʭ ʈʅʂ-ʤʠʰʝʥʝʡ. ʋʥʠʢʘʣʴʥʳʤ 
ʢʣʘʩʩʦʤ ʢʦʣʴʮʝʚʳʭ ʈʅʂ ʷʚʣʷʶʪʩʷ ʨʝʪʨʦʟʠʤʳ (RZ), ʢʦʣʴʮʝʚʳʝ ʈʅʂ ʩ ʚʳʨʘʞʝʥʥʦʡ ʚʪʦ-
ʨʠʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʢʦʜʠʨʫʝʤʳʝ ʥʝʘʚʪʦʥʦʤʥʳʤʠ ʨʝʪʨʦʪʨʘʥʩʧʦʟʦʥʘʤʠ. ʈʅʂ RZ ʩʧʦ-
ʩʦʙʥʘ ʢ ʘʚʪʦʥʦʤʥʦʡ ʨʝʧʣʠʢʘʮʠʠ ʠ ʧʝʨʩʠʩʪʝʥʮʠʠ ʚ ʢʣʝʪʢʘʭ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʢ ʩʠʩʪʝʤ-
ʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ ʧʦ ʬʣʦʵʤʝ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʈʅʂ RZ ʚʳʧʦʣʥʷʝʪ ʨʝʛʫʣʷʪʦʨʥʳʝ 
ʬʫʥʢʮʠʠ, ʷʚʣʷʷʩʴ ʩʠʛʥʘʣʴʥʦʡ ʤʦʣʝʢʫʣʦʡ. 

ɺ ʮʝʣʦʤ ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʥʝʢʦʜʠʨʫʶʱʠʭ ʈʅʂ ʚ ʦʪ-
ʚʝʪʝ ʨʘʩʪʝʥʠʡ ʥʘ ʙʠʦʪʠʯʝʩʢʠʝ ʠ ʘʙʠʦʪʠʯʝʩʢʠʝ ʩʪʨʝʩʩʳ. 
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ɽ. ɺ. ʉʧʠʨʠʜʦʥʦʚʘ, ʀ. ʉ. ʂʘʧʫʩʪʠʥʘ, ɺ. ɺ. ɻʫʨʠʥʘ, ʅ. ɺ. ʆʟʦʣʠʥʘ 
ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
yatakol@mail.ru 

ɺ ʩʠʣʫ ʧʨʠʢʨʝʧʣʝʥʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʨʘʩʪʝʥʠʷʤ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ 
ʩʪʨʝʩʩʦʚʳʤ ʫʩʣʦʚʠʷʤ, ʚʳʟʚʘʥʥʳʭ ʜʝʡʩʪʚʠʝʤ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʟʘ ʩʯʝʪ ʟʘʱʠʪʥʳʭ ʤʝ-
ʭʘʥʠʟʤʦʚ. ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʩʚʷʟʘʥ ʩ ʠʟʦʣʠʨʦʚʘʥʠʝʤ ʠʦʥʦʚ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ 
ʚ ʚʘʢʫʦʣʴ, ʟʘʱʠʱʘʷ ʪʝʤ ʩʘʤʳʤ ʢʣʝʪʢʫ ʦʪ ʠʭ ʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʩʧʦʩʦʙʩʪʚʫʷ 
ʥʦʨʤʘʣʴʥʦʤʫ ʧʨʦʪʝʢʘʥʠʶ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɼʝʡʩʪʚʠʝ ʩʪʨʝʩʩʦʚʦʛʦ 
ʬʘʢʪʦʨʘ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʦʩʪʘʚʝ ʣʠʧʠʜʦʚ ʚʘʢʫʦʣʷʨʥʦʡ ʤʝʤʙʨʘ-
ʥʳ (ʪʦʥʦʧʣʘʩʪʘ). ɾʠʨʥʳʝ ʢʠʩʣʦʪʳ (ɾʂ) ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʣʠʧʠʜʦʚ ʠ ʠʛ-
ʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʢʣʝʪʢʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠ ʩʪʨʝʩʩʝ. ʂʘʢ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝ-
ʥʠʷ ʚ ʩʦʩʪʘʚʝ ɾʂ ʪʦʥʦʧʣʘʩʪʘ ʚ ʦʪʚʝʪ ʥʘ ʜʝʡʩʪʚʠʝ ʤʝʜʠ ʠʟʫʯʝʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ. ɺ 
ʩʚʷʟʠ ʩ ʯʝʤ ʮʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ 
ʩʦʩʪʘʚʘ ʪʦʥʦʧʣʘʩʪʘ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ, ʚʳʟʚʘʥʥʦʛʦ ʤʝʜʴʶ. 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʝʜʠ 
(100 ʠ 500 ʤʢʄ) ʥʘ ʩʦʩʪʘʚ ɾʂ ʚʘʢʫʦʣʷʨʥʦʡ ʤʝʤʙʨʘʥʳ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʨʥʝʧʣʦʜʳ ʩʪʦʣʦʚʦʡ ʩʚʝʢʣʳ (Beta vulgaris L.). ɼʣʷ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ 
ʩʪʨʝʩʩʘ ʢʫʩʦʯʢʠ ʪʢʘʥʝʡ ʢʦʨʥʝʧʣʦʜʦʚ (1 ʩʤ3) ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʨʘʩʪʚʦʨʝ ʩ ʤʝʜʴʶ ʚ ʪʝʯʝʥʠʝ 
16 ʯ. ʌʨʘʢʮʠʶ ʚʘʢʫʦʣʷʨʥʳʭ ʤʝʤʙʨʘʥ (ʪʦʥʦʧʣʘʩʪ) ʧʦʣʫʯʘʣʠ ʤʘʢʨʦʦʙʲʝʤʥʳʤ ʤʝʪʦʜʦʤ ʩ 
ʧʦʩʣʝʜʫʶʱʝʡ ʦʯʠʩʪʢʦʡ ʧʨʠ ʧʦʤʦʱʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ. ʏʠʩʪʦʪʫ 
ʧʦʣʫʯʝʥʥʦʡ ʬʨʘʢʮʠʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʙʝʣʢʘʤ ʤʘʨʢʝʨʘʤ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ɾʂ ʧʨʦʚʦʜʠʣʠ 
ʵʢʩʪʨʘʢʮʠʶ ʦʙʱʠʭ ʣʠʧʠʜʦʚ ʠʟ ʪʦʥʦʧʣʘʩʪʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ ʌʦʣʯʘ. ʇʦʣʫ-
ʯʝʥʥʳʝ ʣʠʧʠʜʳ ʧʦʜʚʝʨʛʘʣʠ ʤʝʪʠʣʠʨʦʚʘʥʠʶ. ɼʘʣʝʝ ʤʝʪʠʣʦʚʳʝ ʵʬʠʨʳ ɾʂ ʣʠʧʠʜʦʚ ʘʥʘ-
ʣʠʟʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ. ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʠʢʦʚ ʤʝʪʠʣʦ-
ʚʳʭ ʵʬʠʨʦʚ ɾʂ ʠʩʧʦʣʴʟʦʚʘʣʠ ʟʥʘʯʝʥʠʝ ʚʨʝʤʝʥʠ ʫʜʝʨʞʠʚʘʥʠʷ ʩʪʘʥʜʘʨʪʦʚ ʠ ʠʥʜʝʢʩ ʵʢ-
ʚʠʚʘʣʝʥʪʥʦʡ ʜʣʠʥʳ ʘʣʠʬʘʪʠʯʝʩʢʦʡ ʮʝʧʠ (ECL). ɺ ʢʘʯʝʩʪʚʝ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʘʥʜʘʨʪʘ ʠʩ-
ʧʦʣʴʟʦʚʘʣʠ ʉ19:0 ʢʠʩʣʦʪʫ. ʆʮʝʥʢʫ ʥʘʩʳʱʝʥʥʦʩʪʠ ɾʂ ʚ ʣʠʧʠʜʘʭ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠ 
ʧʨʠ ʧʦʤʦʱʠ ʠʥʜʝʢʩʘ ʜʚʦʡʥʳʭ ʩʚʷʟʝʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚ ʦʪʚʝʪ ʥʘ ʜʝʡ-
ʩʪʚʠʝ 100 ʤʢʄ ʤʝʜʠ ʧʨʦʠʩʭʦʜʠʣʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʪʘʢʠʭ ʥʘʩʳʱʝʥʥʳʭ ɾʂ ʢʘʢ 
ʉ14:0, ʉ16:0 ʠ ʉ18:0. ʊʘʢʦʝ ʧʦʚʳʰʝʥʠʝ ʤʦʛʣʦ ʧʨʠʚʦʜʠʪʴ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʷʟʢʦʩʪʠ ʚʘʢʫʦ-
ʣʷʨʥʦʡ ʤʝʤʙʨʘʥʳ, ʚʣʠʷʷ ʪʝʤ ʩʘʤʳʤ ʥʘ ʧʨʦʮʝʩʩʳ ʪʨʘʥʩʧʦʨʪʘ. ʉʨʝʜʠ ʥʝʥʘʩʳʱʝʥʥʳʭ ɾʂ 
ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʉ18:1 ɾʂ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʠʩʭʦʜʠʣʦ ʫʚʝʣʠʯʝʥʠʝ 
ʩʫʤʤʳ ɾʂ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʟʘ ʩʯʝʪ ʥʘʩʳʱʝʥʥʳʭ ɾʂ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ 
ʩʭʦʞʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʦʩʪʘʚʝ ɾʂ ʪʦʥʦʧʣʘʩʪʘ ʧʨʠ ʜʝʡʩʪʚʠʠ ʢʘʜʤʠʷ. ɺ ʧʨʠʩʫʪʩʪʚʠʠ 
500 ʤʢʄ ʤʝʜʠ ʥʘʙʣʶʜʘʣʦʩʴ ʪʦʣʴʢʦ ʫʤʝʥʴʰʝʥʠʝ ʉ18:0 ɾʂ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʤʝʜʴ ʦʢʘʟʳʚʘʝʪ ʨʘʟʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʩʦʩʪʘʚ ɾʂ ʚ ʟʘ-
ʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʝʥʳ 
ʜʣʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 100 ʤʢʄ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ ʦʜʥʦʛʦ ʠʟ ʤʝʭʘʥʠʟʤʦʚ 
ʘʜʘʧʪʘʮʠʠ ʚʘʢʫʦʣʷʨʥʦʡ ʤʝʤʙʨʘʥʳ ʢ ʜʝʡʩʪʚʠʶ ʤʝʜʠ. 

         23-26-
00208, https://rscf.ru/project/23-26-00208/. 
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ʋʏɸʉʊʀɽ ʌɽʈʄɽʅʊʆɺ ʈɽʎʀʂʃʀʅɻɸ ɺ ʇʆɼɼɽʈɾɸʅʀʀ ɺʓʉʆʂʆɻʆ 
ʋʈʆɺʅʗ ɸʉʂʆʈɹʀʅʆɺʆʁ ʂʀʉʃʆʊʓ ɺ ʊʂɸʅʗʍ ʇʃʆɼʆɺ ʗɹʃʆʅʀ 
ʉʀɹʀʈʉʂʆʁ ʀ ɽɽ ɻʀɹʈʀɼʆɺ 

ɿ. ʆ. ʉʪʘʚʠʮʢʘʷ, ɽ. ɻ. ʈʫʜʠʢʦʚʩʢʘʷ, ʃ. ɺ. ɼʫʜʘʨʝʚʘ, ʉ. ɺ. ʆʩʠʧʦʚʘ, ɸ. ʀ. ʂʘʪʳʰʝʚ, 
ʀ. ɺ. ʌʝʜʦʩʝʝʚʘ, ɸ. ɺ. ʈʫʜʠʢʦʚʩʢʠʡ 
ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
stavitskaya.zlata@gmail.com 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (ɸʂ) ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ ʨʘʩʪʝʥʠʡ 
ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʝʝ ʙʠʦʩʠʥʪʝʟʘ, ʪʘʢ ʠ ʦʪ ʧʨʦʮʝʩʩʘ ʨʝʮʠʢʣʠʥʛʘ. ɺ ʭʦʜʝ ʨʝʮʠʨʢʫʣʷʮʠʠ, 
ʦʢʠʩʣʝʥʥʳʝ ʬʦʨʤʳ ʘʩʢʦʨʙʘʪʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʜʦ ɸʂ ʧʨʠ ʧʦʤʦʱʠ ʜʚʫʭ ʨʝʜʫʢʪʘʟ: 
ʤʦʥʦʜʝʛʠʜʨʦʘʩʢʦʨʙʘʪʨʝʜʫʢʪʘʟʳ (MDHAR) ʠ ʜʝʛʠʜʨʦʘʩʢʦʨʙʘʪʨʝʜʫʢʪʘʟʳ (DHAR). 

ʅʘʤʠ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʪʢʘʥʠ ʧʣʦʜʦʚ Malus baccata L. Borkh., Malus domestica 
(Suckow) Borkh. ʠ ʠʭ ʛʠʙʨʠʜʦʚ. ɸʥʘʣʠʟ ʘʢʪʠʚʥʦʩʪʠ ʛʝʥʦʚ DHAR ʠ MDHAR ʙʳʣ ʧʨʦʚʝ-
ʜʝʥ ʩ ʧʦʤʦʱʴʶ qPCR. ɸʢʪʠʚʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʝʨʤʝʥʪʦʚ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ 
ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʥʘ ʤʠʢʨʦʧʣʘʥʰʝʪʥʦʤ ʨʠʜʝʨʝ Infinite M200 PRO (çTecanè, Austria). 
ʉʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ ʉ ʦʮʝʥʠʚʘʣʠ ʤʝʪʦʜʦʤ ɺʕɾʍ (ʄʠʣʠʭʨʦʤ ɸ02, ʈʦʩʩʠʷ). 

ʇʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ɸʂ ʚ ʧʨʦʮʝʩʩʝ ʚʝʛʝ-
ʪʘʮʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʳʣ ʚ ʪʢʘʥʷʭ ʧʣʦʜʦʚ M. baccata. ʅʘ ʩʪʘ-
ʜʠʠ ʩʦʟʨʝʚʘʥʠʷ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛʘʣ 4,92Ñ0,35 ʤʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ ʚ ʢʦʞʫʨʝ ʧʣʦʜʦʚ ʠ 
3,82Ñ0,13 ʚ ʧʫʣʴʧʝ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʦʡ ʫʨʦʚʝʥʴ ɸʂ ʧʨʝʚʳʰʘʝʪ ʦʙʱʝʧʨʠ-
ʥʷʪʦʝ ʩʨʝʜʥʝʝ ʨʝʬʝʨʝʥʪʥʦʝ ʟʥʘʯʝʥʠʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʤʷʢʦʪʠ ʧʣʦʜʦʚ ʷʙʣʦʥʠ ʜʦʤʘʰ-
ʥʝʡ (0,04 ʤʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ) ʧʨʠʤʝʨʥʦ ʚ 100 ʨʘʟ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ MdMDHAR1 ʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ, 
ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚʠʪʘʤʠʥʘ ʉ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʩʦʟʨʝʚʘʥʠʷ, 
ʧʦʢʘʟʘʣ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʝʛʦ ʵʢʩʧʨʝʩʩʠʠ ʚ ʩʦʟʨʝʚʰʠʭ ʧʣʦʜʘʭ ʷʙʣʦʥʠ ʩʠʙʠʨʩʢʦʡ ʤʥʦʛʦ-
ʢʨʘʪʥʦ ʧʨʝʚʳʰʘʣʘ ʪʘʢʦʚʫʶ ʫ ʦʩʪʘʣʴʥʳʭ ʛʝʥʦʪʠʧʦʚ ʥʝ ʪʦʣʴʢʦ ʚ ʧʫʣʴʧʝ, ʥʦ ʠ ʚ ʢʦʞʫʨʝ. 

ɽʜʠʥʩʪʚʝʥʥʳʤ ʛʝʥʦʪʠʧʦʤ, ʫ ʢʦʪʦʨʦʛʦ ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʘ MdDHAR3 ʥʘ ʧʨʦʪʷʞʝʥʠʠ 
ʚʝʛʝʪʘʮʠʠ ʚ ʧʫʣʴʧʝ ʧʦ ʤʝʨʝ ʩʦʟʨʝʚʘʥʠʷ ʧʣʦʜʦʚ ʥʝ ʩʥʠʞʘʣʘʩʴ, ʪʘʢʞʝ ʷʚʣʷʣʘʩʴ ʷʙʣʦʥʷ 
ʩʠʙʠʨʩʢʘʷ. ʇʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʵʪʦʛʦ ʛʝʥʘ ʚ ʧʫʣʴʧʝ M. baccata ʜʦʩʪʦʚʝʨʥʦ 
ʧʨʝʚʳʰʘʣ ʪʘʢʦʚʦʡ ʜʣʷ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʛʝʥʦʪʠʧʦʚ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʟʘʠʤʦʩʚʷʟʠ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ MDHAR ʠ DHAR ʠ ʩʦʜʝʨʞʘʥʠʷ 
ɸʂ ʚ ʧʣʦʜʘʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ, ʜʦʧʦʣʥʷʷ ʜʨʫʛ ʜʨʫʛʘ 
ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ɸʂ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 
ʧʦʢʘʟʘʣ ʪʘʢʞʝ, ʯʪʦ ʚʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ MDHAR ʚ ʷʙʣʦʥʝ ʩʠʙʠʨʩʢʦʡ (ʠ ʚ ʧʫʣʴʧʝ, ʠ ʚ 
ʢʦʞʫʨʝ) ʥʘ ʵʪʘʧʝ ʩʦʟʨʝʚʘʥʠʷ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʝʝ ʧʣʦʜʘʭ ʚʠʪʘʤʠʥʘ 
ʉ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʬʘʢʪʦʤ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʤ ʵʪʫ ʚʟʘʠʤʦʩʚʷʟʴ, ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʘʢ-
ʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʘʩʢʦʨʙʘʪʧʝʨʦʢʩʠʜʘʟʳ ʚ ʪʢʘʥʷʭ ʧʣʦʜʦʚ ʷʙʣʦʥʠ ʩʠʙʠʨʩʢʦʡ, ʘ, ʢʘʢ ʠʟ-
ʚʝʩʪʥʦ, ʘʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʬʝʨʤʝʥʪʘ ʩʚʷʟʘʥʘ ʩ ʘʢʪʠʚʥʦʩʪʴʶ MDHAR. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʨʝʮʠʢʣʠʥʛʘ ʠ ʥʘʢʦʧʣʝʥʠʷ ʚʠ-
ʪʘʤʠʥʘ ʉ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ɸʂ ʚ ʧʣʦʜʘʭ ʷʙʣʦʥʠ ʩʠʙʠʨʩʢʦʡ 
ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʢʘʢ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʨʝʮʠʢʣʠʥʛʘ ï MdMDHAR1 ʠ 
MdDHAR3, ʪʘʢ ʠ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʝʨʤʝʥʪʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʛʝʥ MdMDHAR1 ʷʚʣʷʝʪʩʷ 
ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʢʘʥʜʠʜʘʪʦʤ ʜʣʷ ʤʘʨʢʝʨʥʦʡ ʩʝʣʝʢʮʠʠ ʧʦ ʧʨʠʟʥʘʢʫ ʚʳʩʦʢʦʛʦ 
ʩʦʜʝʨʞʘʥʠʷ ʚʠʪʘʤʠʥʘ ʉ ʚ ʧʣʦʜʘʭ ʷʙʣʦʥʠ. 

       20-016-00091. 
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ʇʈɸʁʄʀʅɻ ɺʀʅʆɻʈɸɼɸ SACCHAROMYCES CEREVISIAE, ɿɸʉɽʃʗʖʑʀʄʀ 
ɺɽɻɽʊɸʊʀɺʅʓɽ ʆʈɻɸʅʓ, ʉʅʀɾɸɽʊ ʈɸɿɺʀʊʀɽ ʄʀʃɼʔʖ 

ʄ. ɸ. ʉʫʥʜʳʨʝʚʘ, ɽ. ʆ. ʃʫʮʢʠʡ, ɸ. ɽ. ʄʠʰʢʦ, ɽ. ɺ. ʃʦʙʦʜʠʥʘ 
ʌɻɹʅʋ ʉʂʌʅʎʉɺɺ, ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ 
taurim2012@yandex.ru 

ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʚʠʨʫʣʝʥʪʥʦʩʪʴ, ʯʠʩ-
ʣʝʥʥʦʩʪʴ ʠ ʢʨʫʛ ʭʦʟʷʝʚ ʬʠʪʦʧʘʪʦʛʝʥʦʚ. ʊʘʢ, ʚ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʟʦʥʝ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ 
ʈʦʩʩʠʠ ʯʘʩʪʳ ʵʧʠʬʠʪʦʪʠʠ ʤʠʣʜʴʶ (6ï7 ʨʘʟ ʟʘ 10 ʣʝʪ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʧʦʪʝʨʠ 
ʦʪ 50 ʜʦ 100 % ʫʨʦʞʘʷ ʪʝʢʫʱʝʛʦ ʛʦʜʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʦʙʨʘʙʦʪʦʢ 
ʬʫʥʛʠʮʠʜʘʤʠ. ʆʜʥʦʡ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʭʠʤʠ-
ʯʝʩʢʦʡ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʦʷʚʣʝʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʧʘʪʦʛʝʥʦʚ. ɸʣʴʪʝʨʥʘʪʠʚ-
ʥʳʤ ʩʧʦʩʦʙʦʤ ʩʥʠʞʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʣʦʛʠ-
ʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʩʪʝʥʠʷ ʩ çʙʝʟʚʨʝʜʥʦʡè ʤʠʢʨʦʙʠʦ-
ʪʦʡ, ʧʨʝʜʰʝʩʪʚʫʶʱʝʝ ʟʘʨʘʞʝʥʠʶ ʧʘʪʦʛʝʥʦʤ, ʩʧʦʩʦʙʥʦ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʥʘʢʦʧʣʝʥʠʝ ʧʫ-
ʣʘ ʟʘʱʠʪʥʳʭ ʚʝʱʝʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʚʤʝʩʪʠʤʦʛʦ ʧʘ-
ʪʦʛʝʥʘ. ʊʘʢ ʧʨʦʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪ ʧʨʘʡʤʠʥʛʘ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʝʘʢʮʠʡ ʨʘʩʪʝʥʠʡ ʚʠʥʦʛʨʘʜʘ ʧʨʠ ʧʨʘʡʤʠʥʛʝ 
ʜʨʦʞʞʘʤʠ Saccharomyces cerevisiae (SC), ʧʦʣʫʯʝʥʥʳʤʠ ʧʫʪʝʤ ʩʤʳʚʘ ʩ ʣʠʩʪʴʝʚ ʚʠʥʦ-
ʛʨʘʜʘ ʠ ʚʳʜʝʣʝʥʥʳʭ ʚ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ, ʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʩʥʠʞʝʥʠʠ ʨʘʟʚʠʪʠʷ ʤʠʣ-
ʜʴʶ. ʆʙʨʘʙʦʪʢʘ SC ʧʦʢʘʟʘʣʘ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ: ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʩʦ ʩʧʦʨʦʥʦʰʝ-
ʥʠʝʤ ʤʠʣʜʴʶ ʩʦʩʪʘʚʠʣʘ 8 % ʧʨʠ 57 % ʚ ʢʦʥʪʨʦʣʝ. SC ʩʪʠʤʫʣʠʨʦʚʘʣʠ ʧʦʚʳʰʝʥʠʝ ʵʢʩ-
ʧʨʝʩʩʠʠ ʛʝʥʦʚ MYC2, ʣʠʧʦʢʩʠʛʝʥʘʟʳ (LOX), ʘʣʣʝʥʦʢʩʠʜʩʠʥʪʘʟʳ (AOS), ʩʚʷʟʘʥʥʳʭ ʩ 
ʩʠʥʪʝʟʦʤ ʠ ʩʠʛʥʘʣʠʥʛʦʤ ʞʘʩʤʦʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʩʘʣʠʮʠʣʘʪ-ʩʚʷʟʘʥʥʦʛʦ PR1, ʘ ʪʘʢʞʝ 
PR10 ʠ ʩʪʠʣʴʙʝʥʩʠʥʪʘʟʳ (STS), ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʟʘʱʠʪʥʳʝ ʨʝʘʢʮʠʠ ʧʨʦʪʠʚ ʧʘʪʦʛʝʥʦʚ. 
ʆʙʨʘʙʦʪʢʘ SC ʦʙʝʩʧʝʯʠʚʘʣʘ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ ʟʘ ʩʯʝʪ ʧʦ-
ʚʳʰʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ (SOD) ʠ ʧʝʨʦʢʩʠʜʘʟ (POX), ʧʦʚʳʰʝʥʠʝ ʩʦ-
ʜʝʨʞʘʥʠʷ ʩʪʠʣʴʙʝʥʦʚ ʨʝʩʚʝʨʘʪʨʦʣʘ ʠ ʚʠʥʠʬʝʨʠʥʘ. ɿʘʨʘʞʝʥʠʝ ʚʠʥʦʛʨʘʜʘ ʤʠʣʜʴʶ (PV) 
ʥʘ ʬʦʥʝ SC ʧʨʠʚʦʜʠʣʦ ʢ ʙʦʣʴʰʝʡ ʘʢʪʠʚʥʦʩʪʠ POX, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʪʨʘʥʩʬʦʨʤʘʮʠʶ 
ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʤʠʢʨʦʙʦʪʦʢʩʠʯʥʳʝ ʬʦʨʤʳ, ʩʥʠʞʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ SOD, ʘ 
ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʶ ʙʘʣʘʥʩʘ ʩʪʠʣʴʙʝʥʦʚ ʚ ʩʪʦʨʦʥʫ ʚʠʥʠʬʝʨʠʥʘ. ʇʨʠʤʝʥʝʥʠʝ SC ʩʪʠʤʫ-
ʣʠʨʦʚʘʣʦ ʧʘʪʪʝʨʥʳ ʵʢʩʧʨʝʩʩʠʠ ʟʘʱʠʪʥʳʭ ʛʝʥʦʚ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʘʥʘʣʦʛʠʯ-
ʥʦ PV. ʈʝʘʢʮʠʷ ʥʘ ʩʪʠʤʫʣʷʮʠʶ ʟʘʱʠʪʥʳʭ ʧʨʦʮʝʩʩʦʚ SC ʚʦ ʤʥʦʛʦʤ ʩʭʦʜʥʘ ʩ ʦʪʚʝʪʦʤ ʥʘ 
ʚʦʟʜʝʡʩʪʚʠʝ ʞʘʩʤʦʥʘʪʘ, ʥʦ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʜʣʷ ʧʨʘʡʤʠʥʛʘ SC ʭʘʨʘʢʪʝʨʝʥ ʠ ʜʦʩʪʘʪʦʯʥʦ 
ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʩʘʣʠʮʠʣʘʪ ʩʚʷʟʘʥʥʳʭ ʛʝʥʦʚ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ SC ʩʚʷʟʘʥʘ ʥʝ ʪʦʣʴʢʦ ʩʦ ʩʪʠʤʫʣʷʮʠʝʡ ʟʘʱʠʪʥʳʭ ʨʝʘʢʮʠʡ, ʥʦ ʠ ʩ ʚʳʨʘʞʝʥʥʳʤ ʘʥ-
ʪʘʛʦʥʠʩʪʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ ʜʨʦʞʞʝʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʠʣʜʴʶ. ɼʘʥʥʳʡ ʬʘʢʪ ʧʦʜʪʚʝʨ-
ʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʤʠʣʜʴʶ ʧʨʠ ʩʥʠʞʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʣʝʪʦʢ ʜʨʦʞʞʝʡ, 
ʥʘʥʦʩʠʤʳʭ ʥʘ ʣʠʩʪʴʷ ʚʠʥʦʛʨʘʜʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʦʙʨʘʙʦʪʢʘʭ ʢʘʢ ʚʦʜʥʳʤʠ, ʪʘʢ ʠ ʩʧʠʨʪʦʚʳ-
ʤʠ ʚʳʪʷʞʢʘʤʠ ʜʨʦʞʞʝʡ. 

       19-016-00210 . 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
Lutskiy E. O. Impact of microorganism priming on oxidative processes and the antioxidant defense sys-

tem of grapes infected with downy mildew / E. O. Lutskiy, A. E. Mishko, M. A. Sundyreva // J. Sib. Fed. Univ. 
Biol.  ï 2021.  ï Vol. 14 (3). ï ʈ. 381ï391. doi 10.17516/1997-1389-0357 
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ʀɿʄɽʅɽʅʀɽ ʋʈʆɺʅɽʁ ʎʀʉʊɽʀʅɸ ʇʈʀ ɼɽʁʉʊɺʀʀ ɸʅʊʀɹʀʆʊʀʂʆɺ 
ʍʃʆʈɸʄʌɽʅʀʂʆʃɸ ʀ ʎʀʇʈʆʌʃʆʂʉɸʎʀʅɸ ʅɸ ESCHERICHIA COLI, 
ʈɸʉʊʋʑʋʖ ʅɸ ɹʆɻɸʊʆʁ ʀ ʄʀʅʀʄɸʃʔʅʆʁ ʉʈɽɼɸʍ 

ʃ. ɺ. ʉʫʪʦʨʤʠʥʘ, ʂ. ɺ. ɹʝʟʤʘʪʝʨʥʳʭ, ɻ. ɺ. ʉʤʠʨʥʦʚʘ, ʆ. ʅ. ʆʢʪʷʙʨʴʩʢʠʡ 
ʀʕɻʄ ʋʨʆ ʈɸʅ, ʇʌʀʎ ʋʨʆ ʈɸʅ, ʇʝʨʤʴ, ʈʦʩʩʠʷ 
lyubov-sutormina@mail.ru 

ɺ ʩʚʷʟʠ ʩ ʚʦʟʨʘʩʪʘʶʱʝʡ ʧʨʦʙʣʝʤʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʥʪʠʙʠʦʪʠ-
ʢʦʨʝʟʠʩʪʝʥʪʥʳʭ ʬʦʨʤ ʙʘʢʪʝʨʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʠʷ 
ʘʥʪʠʙʠʦʪʠʢʦʚ, ʢʘʢ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠ-
ʤʝʥʷʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʪʘʢ ʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʭ ʩʨʝʜʩʪʚ. ɹʳʣʦ ʧʨʝʜʧʦ-
ʣʦʞʝʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ 
ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʫʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ. 

L-ʮʠʩʪʝʠʥ ʷʚʣʷʝʪʩʷ ʢʦʤʧʦʥʝʥʪʦʤ ʤʥʦʛʠʭ ʙʝʣʢʦʚ ʠ ʧʨʠʨʦʜʥʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʘ 
ʛʣʫʪʘʪʠʦʥʘ. ʅʘʣʠʯʠʝ SH-ʛʨʫʧʧʳ ʧʦʟʚʦʣʷʝʪ ʮʠʩʪʝʠʥʫ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʠʦʥʳ ʞʝʣʝʟʘ 
(Fe2+), ʪʝʤ ʩʘʤʳʤ ʫʩʢʦʨʷʷ ʨʝʘʢʮʠʶ ʌʝʥʪʦʥʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʦʢʩʠʯʥʳʭ OHī ʨʘʜʠʢʘʣʦʚ. 
ʇʦʜʜʝʨʞʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʮʠʩʪʝʠʥʘ ʚ ʢʣʝʪʢʘʭ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠ-
ʝʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʚʨʝʞʜʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʙʘʢʪʝʨʠʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ 
ʮʠʩʪʝʠʥʘ (Cysin) ʧʨʠ ʜʝʡʩʪʚʠʠ ʭʣʦʨʘʤʬʝʥʠʢʦʣʘ (ʍɸʄ) ʠ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʘ (ʎʌ) ʥʘ 
Escherichia coli, ʨʘʩʪʫʱʫʶ ʥʘ ʙʦʛʘʪʦʡ (LB) ʠ ʤʠʥʠʤʘʣʴʥʦʡ (M9) ʩʨʝʜʘʭ. 

ɸʵʨʦʙʥʳʝ ʢʫʣʴʪʫʨʳ Escherichia coli BW25113 (ʨʦʜʠʪʝʣʴʩʢʠʡ ʪʠʧ) ʠ ʤʫʪʘʥʪʘ 
JW2663 (ȹgshA), ʣʠʰʝʥʥʦʛʦ ʛʣʫʪʘʪʠʦʥʘ, ʚʳʨʘʱʠʚʘʣʠ ʥʘ ʩʨʝʜʝ ʄ9 ʩ 0,2 % ʛʣʶʢʦʟʦʡ ʠ 
ʥʘ ʩʨʝʜʝ LB-Miller ʚ ʢʦʣʙʘʭ 250-ʤʣ ʥʘ ʰʝʡʢʝʨʝ (37 , 150 ʦʙ/ʤʠʥ) ʜʦ OD600 0,4, ʟʘʪʝʤ 
ʚʥʦʩʠʣʠ 3 ʤʢʛ/ʤʣ ʎʌ ʠʣʠ 25 ʤʢʛ/ʤʣ ʍɸʄ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 90 ʤʠʥ. ʎʠʩʪʝʠʥ 
ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʫ Gaitonde. 

ɺ ʥʘʰʠʭ ʫʩʣʦʚʠʷʭ ʠʩʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʮʠʩʪʝʠʥʘ ʧʨʠ ʢʫʣʴʪʠʚʠ-
ʨʦʚʘʥʠʠ ʥʘ ʩʨʝʜʝ ʄ9 ʫ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʰʪʘʤʤʘ ʙʳʣʠ 0,06 Ñ 0,003 ÕM / OD , ʘ ʫ gshA 
ʤʫʪʘʥʪʘ ï 0,03Ñ0,002 ÕM / OD . ʅʘ ʩʨʝʜʝ LB ʥʘʯʘʣʴʥʳʡ ʫʨʦʚʝʥʴ Cysin ʩʦʩʪʘʚʣʷʣ 
0,24Ñ0,006 ʠ 0,18Ñ0,003 ÕM / OD  ʫ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʠ ʤʫʪʘʥʪʥʦʛʦ ʰʪʘʤʤʦʚ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ. ʆʙʨʘʙʦʪʢʘ ʢʣʝʪʦʢ ʎʌ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ ʄ9 ʚʳʟʳʚʘʣʘ ʫʚʝʣʠʯʝʥʠʝ 
ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʮʠʩʪʝʠʥʘ ʚ 2 ʨʘʟʘ ʫ gshA ʤʫʪʘʥʪʘ ʠ ʥʝ ʚʣʠʷʣʘ ʥʘ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʫ 
ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʰʪʘʤʤʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ (ʥʝʦʙʨʘʙʦʪʘʥʥʳʝ ʢʣʝʪʢʠ). ʇʨʠ ʦʙʨʘ-
ʙʦʪʢʝ ʎʌ ʢʣʝʪʦʢ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʩʨʝʜʝ LB, ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʫ 
ʦʙʦʠʭ ʰʪʘʤʤʦʚ. ʅʘ ʩʨʝʜʝ M9 ʦʙʨʘʙʦʪʢʘ ʤʫʪʘʥʪʘ ʍɸʄ ʩʪʠʤʫʣʠʨʦʚʘʣʘ ʧʦʚʳʰʝʥʠʝ Cysin 
ʚ 5,3 ʨʘʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ ʠ ʥʝ ʚʣʠʷʣʘ ʥʘ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʫ ʨʦʜʠʪʝʣʴʩʢʦ-
ʛʦ ʰʪʘʤʤʘ. ʅʘ ʩʨʝʜʝ LB ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʍɸʄ ʚ ʪʝʯʝʥʠʝ 90 ʤʠʥ ʩʦʜʝʨʞʘʥʠʝ ʮʠʩʪʝʠʥʘ 
ʚ ʢʣʝʪʢʘʭ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʰʪʘʤʤʘ ʠ ʤʫʪʘʥʪʘ ʙʳʣʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 2 ʠ 2,7 ʨʘʟʘ ʙʦʣʴ-
ʰʝ, ʯʝʤ ʚ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʢʣʝʪʢʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʣʠʯʠʷ ʚ ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʠʚʠʨʦʚʘ-
ʥʠʷ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʮʠʩʪʝʠʥʘ ʚ ʢʫʣʴʪʫʨʘʭ E. coli, 
ʦʙʨʘʙʦʪʘʥʥʳʭ ʘʥʪʠʙʠʦʪʠʢʘʤʠ. 

         22-14-
00093, https://rscf.ru/project/22-14-00093/. 
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ɺʃʀʗʅʀɽ ɿɸʉʆʃɽʅʀʗ ʅɸ ɺʉʍʆɾɽʉʊʔ ʉɽʄʗʅ ʀ ʅɸʏɸʃʔʅʓʁ ʈʆʉʊ 
ʇʈʆʈʆʉʊʂʆɺ ʅɽʂʆʊʆʈʓʍ ɼʀʂʆʈɸʉʊʋʑʀʍ ʀ ʂʋʃʔʊʋʈʅʓʍ ɿʃɸʂʆɺ 

ʂ. ɹ. ʊʘʩʢʠʥʘ, ʅ. ʄ. ʂʘʟʥʠʥʘ 
ʀɹ ʂʘʨʅʎ ʈɸʅ, ʇʝʪʨʦʟʘʚʦʜʩʢ, ʈʦʩʩʠʷ 
tasamayaksenia@gmail.com 

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʥʘʪʨʠʡ-ʭʣʦʨʠʜʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʥʘ 
ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʠ ʥʘʯʘʣʴʥʳʡ ʨʦʩʪ ʧʨʦʨʦʩʪʢʦʚ ʨʷʜʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ Poaceae. 
ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʜʠʢʦʨʘʩʪʫʱʠʝ (Agrostis capillaris L., Deschampsia 
cespitosa (L.) P. Beauv., Phalaris arundinacea L.) ʠ ʢʫʣʴʪʫʨʥʳʝ (Hordeum vulgare L. ʩʦʨʪ 
ʅʫʨ, Triticum aestivum L. ʩʦʨʪ ɿʣʘʪʘ) ʚʠʜʳ ʟʣʘʢʦʚ. 

ʉʝʤʝʥʘ ʧʨʦʨʘʱʠʚʘʣʠ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ ʥʘ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ (ʢʦʥʪʨʦʣʴ) ʠʣʠ ʚ 
ʨʘʩʪʚʦʨʝ NaCl (ʭ.ʯ.) ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 200 ʤʄ. ɺʣʠʷʥʠʝ ʟʘʩʦʣʝʥʠʷ ʥʘ ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘ-
ʥʠʷ ʠ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʟʣʘʢʦʚ ʦʮʝʥʠʚʘʣʠ ʥʘ 3ï7 ʠ 7ï14-ʝ ʩʫʪ., ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʟʘʚʠ-
ʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ. ɺʦʟʜʝʡʩʪʚʠʝ ʩʦʣʠ ʥʘ ʥʘʯʘʣʴʥʳʡ ʨʦʩʪ ʧʨʦʨʦʩʪʢʦʚ ʦʧʨʝʜʝʣʷʣʠ ʩʧʫʩʪʷ 
7ï14-ʝ ʩʫʪ. ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʧʦʜ ʩʚʝʪʦʫʩʪʘʥʦʚʢʦʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 22ï25 Áʉ, ʚʣʘʞʥʦʩʪʠ 
60ï70 %, ʌɸʈ 100 ʤʢʤʦʣʴ/(ʤ2 ʩ) ʠ 14-ʯʘʩʦʚʦʤ ʬʦʪʦʧʝʨʠʦʜʝ. ʂʦʥʪʨʦʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ʚʳ-
ʨʘʱʠʚʘʣʠ ʥʘ ʧʠʪʘʪʝʣʴʥʦʤ ʨʘʩʪʚʦʨʝ ʍʦʛʣʘʥʜʘ-ɸʨʥʦʥʘ (ʢʦʥʪʨʦʣʴ), ʚ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ 
ʚ ʧʠʪʘʪʝʣʴʥʳʡ ʨʘʩʪʚʦʨ ʜʦʙʘʚʣʷʣʠ ʩʦʣʴ ʚ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʘʩʦʣʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ 
ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ ʟʣʘʢʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘ-
ʮʠʠ NaCl ʚ ʢʦʨʥʝʦʙʠʪʘʝʤʦʡ ʩʨʝʜʝ ʵʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʜʨʫʞʥʦʩʪʴ 
ʧʨʦʨʘʩʪʘʥʠʷ, ʠ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʦʢʘʟʘʣʠʩʴ ʥʘ 70ï90 % ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ʀʟ ʠʟʫ-
ʯʝʥʥʳʭ ʚʠʜʦʚ ʟʣʘʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʦʣʝʥʠʷ ʥʘʠʙʦʣʴʰʝʡ ʚʩʭʦʞʝʩʪʴʶ ʦʙʣʘʜʘʣʠ ʩʝʤʝʥʘ 
D. cespitosa, ʘ ʥʘʠʤʝʥʴʰʝʡ ï P. arundinacea. ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʪʦʛʦ, ʩʝʤʝʥʘ ʢʫʣʴʪʫʨʥʳʭ 
ʟʣʘʢʦʚ ï ʷʯʤʝʥʷ ʠ ʧʰʝʥʠʮʳ ï ʫʩʧʝʰʥʦ ʧʨʦʨʘʩʪʘʣʠ ʧʨʠ ʜʘʥʥʦʤ ʫʨʦʚʥʝ ʟʘʩʦʣʝʥʠʷ. 
ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʵʪʠʭ ʚʠʜʦʚ ʚ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʙʳʣʘ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʚ ʢʦʥʪʨʦʣʴʥʳʭ. 

ɺʣʠʷʥʠʝ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ ʥʘ ʥʘʯʘʣʴʥʳʡ ʨʦʩʪ ʧʨʦʨʦʩʪʢʦʚ ʪʘʢʞʝ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʝʣʦ 
ʦʪ ʚʠʜʘ ʨʘʩʪʝʥʠʡ. ʊʘʢ, ʫ ʤʥʦʛʦʣʝʪʥʠʭ ʟʣʘʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʦʣʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʪʦʨʤʦ-
ʟʠʣʩʷ ʨʦʩʪ ʢʦʨʥʷ ʠ ʧʦʙʝʛʘ. ʇʨʠ ʵʪʦʤ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʤʝʥʴʰʘʣʘʩʴ ʜʣʠʥʘ ʢʦʨʥʷ. ʇʦ 
ʠʟʫʯʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʨʦʩʪʘ ʥʘʠʙʦʣʝʝ ʩʦʣʝʫʩʪʦʡʯʠʚʳʤ ʚʠʜʦʤ ʦʢʘʟʘʣʘʩʴ A. capillaris, ʘ 
ʥʘʠʙʦʣʝʝ ʩʦʣʝʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ï D. cespitosa. ʋ ʷʯʤʝʥʷ ʠ ʧʰʝʥʠʮʳ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 
NaCl ʚ ʠʟʫʯʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʘʢʞʝ ʟʘʤʝʜʣʷʣʩʷ ʨʦʩʪ ʧʦʜʟʝʤʥʳʭ ʠ ʥʘʜʟʝʤʥʳʭ ʦʨʛʘ-
ʥʦʚ, ʧʨʠʯʝʤ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ï ʫ ʷʯʤʝʥʷ. ʆʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʠʢʦʨʘʩʪʫʱʠʭ ʟʣʘʢʦʚ, 
ʠʥʛʠʙʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ ʙʳʣ ʙʦʣʝʝ ʚʳʨʘʞʝʥ ʚ ʦʪʥʦʰʝʥʠʠ ʨʦʩʪʘ ʧʦʙʝʛʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʢʮʠʷ ʨʘʟʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ Poaceae ʥʘ ʟʘʩʦʣʝʥʠʝ 
ʨʘʟʣʠʯʥʘ. ɹʦʣʝʝ ʩʦʣʝʫʩʪʦʡʯʠʚʳʤʠ ʦʢʘʟʘʣʠʩʴ ʢʫʣʴʪʫʨʥʳʝ ʚʠʜʳ ï ʧʰʝʥʠʮʘ ʠ ʷʯʤʝʥʴ, ʫ 
ʢʦʪʦʨʳʭ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ 200 ʤʄ ʦʪʤʝʯʘʣʘʩʴ 100%-ʥʘʷ ʚʩʭʦʞʝʩʪʴ 
ʩʝʤʷʥ ʠ ʥʘʙʣʶʜʘʣʦʩʴ ʤʝʥʴʰʝʝ, ʯʝʤ ʫ ʜʠʢʦʨʘʩʪʫʱʠʭ ʟʣʘʢʦʚ, ʪʦʨʤʦʞʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ 
ʨʦʩʪʘ ʧʨʦʨʦʩʪʢʦʚ. ʋ ʠʟʫʯʝʥʥʳʭ ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʩʥʠʞʘʣʩʷ (ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ) % ʧʨʦʨʦʩʰʠʭ ʩʝʤʷʥ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʣʠʩʴ ʨʘʟʤʝʨʳ ʢʦʨ-
ʥʷ ʠ ʧʦʙʝʛʘ. ɺ ʮʝʣʦʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʩʣʝʜʫʶ-
ʱʠʡ ʨʷʜ ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʠ ʟʣʘʢʦʚ (ʧʦ ʫʙʳʚʘʥʠʶ): T. aestivum ι H. vulgare ι A. capillaris ι 
P. arundinacea ι D. cespitosa. 

    .  (FMEN-2022-0004). 
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ɼɽɻʀɼʈʀʅʓ ɺ ʋʉʊʆʁʏʀɺʆʉʊʀ LARIX CAJANDERI MAYR.  
ʂ ʕʂʉʊʈɽʄɸʃʔʅʆʄʋ ʂʃʀʄɸʊʋ ʎɽʅʊʈɸʃʔʅʆʁ ʗʂʋʊʀʀ 

ʊ. ɼ. ʊʘʪʘʨʠʥʦʚʘ, ɸ. ɸ. ʇʝʨʢ, ɸ. ɻ. ʇʦʥʦʤʘʨʝʚ, ʀ. ɺ. ɺʘʩʠʣʴʝʚʘ 
ʀɹʇʂ ʌʀʎ ʗʅʎ ʉʆ ʈɸʅ, ʗʢʫʪʩʢ, ʈʦʩʩʠʷ 
t.tatarinova@gmail.com 

ʃʝʩʦʦʙʨʘʟʫʶʱʠʝ ʨʘʩʪʝʥʠʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʚ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 
ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ, ʦʪʣʠʯʘʶʪʩʷ ʥʝʦʙʳʯʘʡʥʦ ʚʳʩʦʢʦʡ ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʙʣʘʛʦʜʘ-
ʨʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʨʝʛʠʦʥʘ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʠʤ 
ʟʠʤʥʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ. ɺ ʤʝʭʘʥʠʟʤʘʭ ʢʨʠʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʚʝʨʦʷʪʥʦ, ʧʨʠʥʠ-
ʤʘʶʪ ʫʯʘʩʪʠʝ ʩʪʨʝʩʩʦʚʳʝ ʙʝʣʢʠ-ʜʝʛʠʜʨʠʥʳ, ʬʫʥʢʮʠʠ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʳ ʩ ʟʘʱʠʪʦʡ ʢʣʝ-
ʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʦʪ ʭʦʣʦʜʦʚʦʡ ʜʝʛʠʜʨʘʪʘʮʠʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫ-
ʘʣʴʥʳʤ ʚʳʷʚʣʝʥʠʝ ʨʦʣʠ ʜʝʛʠʜʨʠʥʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʭʚʦʡʥʳʭ 
ʨʘʩʪʝʥʠʡ ʚ ʢʨʠʦʣʠʪʦʟʦʥʝ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʩʦʩʪʘʚʘ ʜʝʛʠʜʨʠʥʦʚ ʠ ʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʝʟʦʥʥʦʤ 
ʮʠʢʣʝ ʣʠʩʪʚʝʥʥʠʮʳ ʂʘʷʥʜʝʨʘ (Larix cajanderi Mayr.) ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʢʣʠʤʘ-
ʪʘ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ. 

C ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʠʤʤʫʥʦʙʣʦʪʪʠʥʛʘ ʚ ʦʜʥʦʣʝʪʥʠʭ ʧʦʙʝʛʘʭ ʮʝʥʪʨʘʣʴ-
ʥʦ-ʷʢʫʪʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʣʠʩʪʚʝʥʥʠʮʳ ʂʘʷʥʜʝʨʘ ʦʙʥʘʨʫʞʝʥʳ ʤʘʞʦʨʥʳʝ ʜʝʛʠʜʨʠʥʳ ʚ 
ʠʥʪʝʨʚʘʣʝ ʤʦʣ. ʤ. 17ï20, 37ï42 ʠ 73 ʢɼ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʚʦ ʚʨʝ-
ʤʷ ʟʠʤʥʝʛʦ ʧʦʢʦʷ ʜʝʨʝʚʴʝʚ (ʬʝʚʨʘʣʴ) ʫʩʪʘʥʦʚʣʝʥ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʚʥʫʪʨʠʚʠʜʦʚʦʛʦ ʧʦ-
ʣʠʤʦʨʬʠʟʤʘ ʜʘʥʥʳʭ ʙʝʣʢʦʚ, ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʠʟʫʯʝʥʥʳʤʠ ʜʝʨʝʚʴʷʤʠ ʦʙʥʘʨʫʞʝʥʳ, ʚ 
ʦʩʥʦʚʥʦʤ, ʚ ʦʙʣʘʩʪʠ ʤʦʣ. ʤ. 20ï37 ʢɼ. ɺ ʛʦʜʠʯʥʦʤ ʮʠʢʣʝ ʥʘʠʙʦʣʴʰʠʤ ʩʝʟʦʥʥʳʤ ʠʟʤʝ-
ʥʝʥʠʷʤ ʧʦʜʚʝʨʞʝʥʳ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʜʝʛʠʜʨʠʥʳ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʚʦʟʨʘʩʪʘʣʦ ʚ 
ʢʦʥʮʝ ʬʝʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʝʥʠ ʠ ʜʦʩʪʠʛʘʣʦ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʚ ʧʝʨʠʦʜ ʩʚʝʨʭ-
ʥʠʟʢʠʭ ʟʠʤʥʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʅʘʢʦʧʣʝʥʠʝ ʚ ʧʦʙʝʛʘʭ ʧʨʠ ʦʩʝʥʥʝʤ ʧʝʨʝʭʦʜʝ ʢ ʧʦʢʦʶ ʠ 
ʧʦʜʜʝʨʞʘʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʜʝʛʠʜʨʠʥʦʚ ʫʢʘʟʳʚʘʶʪ ʥʘ ʠʭ ʚʦʟʤʦʞʥʦʝ ʫʯʘʩʪʠʝ, ʥʘʨʷʜʫ 
ʩ ʦʧʘʜʝʥʠʝʤ ʭʚʦʠ, ʚ ʟʘʱʠʪʝ ʢʣʝʪʦʢ ʣʠʩʪʚʝʥʥʠʮʳ ʦʪ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʧʨʠ ʥʠʟʢʦʪʝʤʧʝʨʘ-
ʪʫʨʥʦʤ ʩʪʨʝʩʩʝ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʧʦʙʝʛʠ ʣʠʩʪʚʝʥʥʠʮʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤʠ 
ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʠ (ʂʤ = 0,53ï0,65) ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʨʝʥʠʷ 
ʠʭ ʢʣʝʪʦʯʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ. ʆʜʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʪʝʧʝʥʠ ʤʦʨʦʟʦʫʩʪʦʡʯʠ-
ʚʦʩʪʠ ʠ ʫʨʦʚʥʷ ʵʪʠʭ ʛʠʜʨʦʬʠʣʴʥʳʭ ʙʝʣʢʦʚ ʚ ʧʦʙʝʛʘʭ ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʩʚʷʟʠ 
ʢʨʠʦʪʦʣʝʨʘʥʪʥʦʩʪʠ ʣʠʩʪʚʝʥʥʠʮʳ ʂʘʷʥʜʝʨʘ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʜʝʛʠʜʨʠʥʦʚ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʩʪʘʚʘ ʚ ʭʦʜʝ ʩʝʟʦʥʥʦʛʦ ʮʠʢʣʘ ʠ ʩʚʷʟʘʥʥʳʡ ʩ ʨʘʟʚʠ-
ʪʠʝʤ ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʜʝʛʠʜʨʠʥʦʚ ʚ ʧʦʙʝʛʘʭ L. cajanderi ʫʢʘʟʳʚʘ-
ʶʪ ʥʘ ʚʘʞʥʫʶ ʨʦʣʴ ʩʪʨʝʩʩʦʚʳʭ ʙʝʣʢʦʚ ʚ ʤʝʭʘʥʠʟʤʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨ-
ʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʢʨʠʦʣʠʪʦʟʦʥʳ. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ
Dehydrin stress proteins in Pinus sylvestris L. needles under conditions of extreme climate of Yakutia / 

T. D. Tatarinova, A. A. Perk, V. V. Bubyakina, I. V. Vasilieva, A. G. Ponomarev, T. C. Maximov // Dokl. Bio-
chem. Biophys. ï 2017. ï Vol. 473. ï P. 98ï101. doi: 10.1134/S160767291702003X 

ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʝʩʩʦʚʳʭ ʙʝʣʢʦʚ-ʜʝʛʠʜʨʠʥʦʚ ʙʝʨʝʟʳ Betula L. ʚ ʫʩʣʦʚʠʷʭ ʢʨʠʦʣʠʪʦʟʦʥʳ / 
ʊ. ɼ. ʊʘʪʘʨʠʥʦʚʘ, ɸ. ɸ. ʇʝʨʢ, ɸ. ɻ. ʇʦʥʦʤʘʨʝʚ, ʀ. ɺ. ɺʘʩʠʣʴʝʚʘ // ʉʠʙʠʨʩʢʠʡ ʣʝʩʥʦʡ ʞʫʨʥʘʣ. ï 2020. ï 
ˉ 2. ï ʉ. 21ï30. doi: 10.15372/SJFS20200203 
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ʀɿʄɽʅɽʅʀʗ ɺ ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀʀ ʃʀʇʆʂʉʀɻɽʅɸɿʅʆɻʆ ʂɸʉʂɸɼɸ 
ʇʈʀ ʀʅʌʀʎʀʈʆɺɸʅʀʀ ʈɸʉʊɽʅʀʁ ʊɸɹɸʂɸ PECTOBACTERIUM 
ATROSEPTICUM 

ʗ. ʖ. ʊʦʧʦʨʢʦʚʘ, ɽ. ʆ. ʉʤʠʨʥʦʚʘ, ɸ. ɺ. ʆʛʦʨʦʜʥʠʢʦʚʘ, ʆ. ʀ. ʇʘʨʬʠʨʦʚʘ, 
ʆ. ɽ. ʇʝʪʨʦʚʘ, ɺ. ʖ. ɻʦʨʰʢʦʚ 
ʂʀɹɹ ʌʀʎ ʂʘʟʅʎ ʈɸʅ, ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 
toporkova@kibb.knc.ru 

ʃʠʧʦʢʩʠʛʝʥʘʟʥʳʡ ʢʘʩʢʘʜ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʙʠʦʨʝʛʫ-
ʣʷʪʦʨʦʚ, ʠʛʨʘʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʩʠʩʪʝʤʘʭ ʢʣʝʪʦʯʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʘʜʘʧʪʘʮʠʠ 
ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʠ ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ. ʃʠʧʦʢʩʠʛʝʥʘʟʥʳʡ ʢʘʩʢʘʜ ʤʦʞʥʦ 
ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʦʙʨʘʟʦʚʘʥʠʝ ʛʠʜʨʦʧʝʨʝʢʠʩʝʡ ʧʨʠ ʫʯʘʩʪʠʠ 9S-, 13S- ʠʣʠ 
9S/13S-ʩʧʝʮʠʬʠʯʥʳʭ ʣʠʧʦʢʩʠʛʝʥʘʟ ʠ ʠʭ ʚʪʦʨʠʯʥʳʝ ʧʨʝʚʨʘʱʝʥʠʷ. ɿʘ ʚʪʦʨʠʯʥʳʝ ʧʨʝ-
ʚʨʘʱʝʥʠʷ ʛʠʜʨʦʧʝʨʝʢʠʩʝʡ ʦʪʚʝʯʘʶʪ ʬʝʨʤʝʥʪʳ, ʚʢʣʶʯʘʷ 9-, 13- ʠʣʠ 9/13-ʩʧʝʮʠʬʠʯʥʳʝ 
ʙʝʣʢʠ ʢʘʢ ʤʠʥʠʤʫʤ ʩ ʯʝʪʳʨʴʤʷ ʪʠʧʘʤʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ï ʘʣʣʝʥʦʢʩʠʜʩʠʥ-
ʪʘʟʥʦʡ (ɸʆʉ), ʛʠʜʨʦʧʝʨʦʢʩʠʜʣʠʘʟʥʦʡ (ɻʇʃ), ʜʠʚʠʥʠʣʵʬʠʨʩʠʥʪʘʟʥʦʡ (ɼʕʉ) ʠ ʵʧʦʢʩʠ-
ʘʣʢʦʛʦʣʴʩʠʥʪʘʟʥʦʡ (ʕɸʉ), ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ CYP74 ʥʝʢʣʘʩʩʠʯʝʩʢʠʭ ʮʠ-
ʪʦʭʨʦʤʦʚ ʈ450. ɼʣʷ ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ ʦʢʩʠʣʠʧʠʥʳ ï ʧʨʦʜʫʢ-
ʪʳ ʣʠʧʦʢʩʠʛʝʥʘʟʥʦʛʦ ʢʘʩʢʘʜʘ: ʛʠʜʨʦʢʩʠ-, ʜʠʛʠʜʨʦʢʩʠ-, ʪʨʠʛʠʜʨʦʢʩʠ-, ʦʢʩʦ-, ʵʧʦʢʩʠ- ʠʣʠ 
ʢʝʪʦ-ʧʨʦʠʟʚʦʜʥʳʝ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʜʠʚʠʥʠʣʦʚʳʝ ʵʬʠʨʳ, ʘʣʴʜʝʛʠʜʳ, ʩʧʠʨʪʳ, ʘʣʴʜʦʢʠʩ-
ʣʦʪʳ, ʮʠʢʣʦʧʝʥʪʝʥʦʥʳ ʠ ʞʘʩʤʦʥʘʪʳ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʢʩʠʣʠʧʠʥʦʚ ʨʘʩʪʝʥʠʡ 
ʠʟʫʯʝʥʳ ʢʨʘʡʥʝ ʦʜʥʦʩʪʦʨʦʥʥʝ, ʩ ʥʝʦʧʨʘʚʜʘʥʥʦ ʙʦʣʴʰʠʤ ʚʥʠʤʘʥʠʝʤ ʢ ʞʘʩʤʦʥʘʪʘʤ, 
ʪʨʘʚʤʘʪʠʥʫ ʠ ʣʝʪʫʯʠʤ ʩʦʝʜʠʥʝʥʠʷʤ ʠ ʥʝʜʦʩʪʘʪʢʦʤ ʚʥʠʤʘʥʠʷ ʢ ʜʨʫʛʠʤ ʦʢʩʠʣʠʧʠʥʘʤ. 

ʊʠʧʠʯʥʳʝ (ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʝ) ʠʥʬʝʢʮʠʠ ʨʘʩʪʝʥʠʡ, ʚʳʟʳʚʘʝʤʳʝ Pectobacterium 
atrosepticum, ʩʚʷʟʘʥʳ ʩ ʠʥʜʫʢʮʠʝʡ ʦʪʚʝʪʦʚ ʨʘʩʪʝʥʠʡ, ʦʧʦʩʨʝʜʦʚʘʥʥʳʭ ʞʘʩʤʦʥʘʪʘʤʠ. ɺ 
ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʤʳ ʩʨʘʚʥʠʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʣʠʧʦʢʩʠʛʝʥʘʟʥʦʛʦ ʢʘʩʢʘʜʘ ʧʨʠ ʪʠ-
ʧʠʯʥʳʭ ʠ ʣʘʪʝʥʪʥʳʭ (ʙʝʩʩʠʤʧʪʦʤʥʳʭ) ʠʥʬʝʢʮʠʷʭ, ʯʪʦʙʳ ʣʫʯʰʝ ʧʦʥʷʪʴ ʬʠʟʠʦʣʦʛʠʯʝ-
ʩʢʠʝ ʦʩʥʦʚʳ ʤʠʨʥʦʛʦ ʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʛʦ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʧʝʢʪʦʙʘʢʪʝ-
ʨʠʡ. ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʟʤʝʥʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʣʠʧʦʢʩʠʛʝʥʘʟ 
ʠ ʫʨʦʚʥʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʢʩʠʣʠʧʠʥʦʚ ʧʨʠ ʪʠʧʠʯʥʦʡ ʠ ʣʘʪʝʥʪʥʦʡ ʠʥʬʝʢʮʠʷʭ. ɸʥʘʣʠʟ 
ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʘʢʪʠʚʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʣʠʧʦʢʩʠʛʝʥʘʟ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʢʦʣʠ-
ʯʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʦʢʩʠʣʠʧʠʥʦʚ ʧʦʟʚʦʣʠʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʨʘʟʣʠʯʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʣʠ-
ʧʦʢʩʠʛʝʥʘʟʥʳʤ ʢʘʩʢʘʜʦʤ ʚ ʮʝʣʦʤ, ʧʨʠ ʪʠʧʠʯʥʳʭ ʠ ʣʘʪʝʥʪʥʳʭ ʠʥʬʝʢʮʠʷʭ, ʚʳʟʚʘʥʥʳʭ P. 
atrosepticum. ʅʘʰʠ ʨʝʟʫʣʴʪʘʪʳ ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʚʟʘ-
ʠʤʦʜʝʡʩʪʚʠʷ ʨʘʩʪʝʥʠʷ ʩ ʢʦʥʢʨʝʪʥʳʤ ʧʘʪʦʛʝʥʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʥʳʤʠ ʧʨʦʬʠʣʷʤʠ 
ʦʢʩʠʣʠʧʠʥʦʚ ʨʘʩʪʝʥʠʷ-ʭʦʟʷʠʥʘ. 

       -
  .     «  

    ».     
      21-14-00397. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
Differential modulation of the lipoxygenase cascade during typical and latent Pectobacterium atrosepti-

cum infections / V. Gorshkov, Y. Toporkova, I. Tsers, E. Smirnova, A. Ogorodnikova, N. Gogoleva, O. Parfiro-
va, O. Petrova, Y. Gogolev // Annals of Botany. ï 2022. ï Vol. 129 (3). ï P. 271ï286. doi: 
10.1093/aob/mcab108 
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REAL-TIME ʄʆʅʀʊʆʈʀʅɻ ʇʈʆɼʋʂʎʀʀ H2S ɺ ʐʊɸʄʄɸʍ 
ESCHERICHIA COLI, ʄʋʊɸʅʊʅʓʍ ʇʆ ʄɽʊɸɹʆʃʀɿʄʋ ʎʀʉʊɽʀʅɸ 

ɸ. ɺ. ʊʶʣʝʥʝʚ 1, ɸ. ʆ. ɻʘʙʦʚʘ 1,2, ɺ. ʖ. ʋʰʘʢʦʚ 1,3, ɻ. ɺ. ʉʤʠʨʥʦʚʘ 1 
1 ʀʕɻʄ ʋʨʆ ʈɸʅ, ʇʌʀʎ ʋʨʆ ʈɸʅ, ʇʝʨʤʴ, ʈʦʩʩʠʷ 
2 ʇʅʀʇʋ, ʇʝʨʤʴ, ʈʦʩʩʠʷ 
3 ʇɻʅʀʋ, ʇʝʨʤʴ, ʈʦʩʩʠʷ 
Leksey333@yandex.ru 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʧʨʦʜʫʢʮʠʠ ʵʥʜʦʛʝʥ-
ʥʦʛʦ ʩʫʣʴʬʠʜʘ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʙʘʢʪʝʨʠʡ Escherichia coli 
ʧʨʦʜʫʢʮʠʷ ʠ ʚʳʭʦʜ ʩʫʣʴʬʠʜʘ ʚ ʩʨʝʜʫ ʚʢʣʶʯʝʥʳ ʚ ʧʦʜʜʝʨʞʘʥʠʝ ʛʦʤʝʦʩʪʘʟʘ ʚʥʫʪʨʠʢʣʝ-
ʪʦʯʥʦʛʦ ʧʫʣʘ ʮʠʩʪʝʠʥʘ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʜʝʨʞʘʥʠʷ ʛʦʤʝʦʩʪʘʟʘ ʮʠʩʪʝʠʥʘ ʩʚʷʟʘʥʘ ʩ ʝʛʦ 
ʩʧʦʩʦʙʥʦʩʪʴʶ ʢʘʢ ʨʝʜʦʢʩ-ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʝʘʢʮʠʠ ʌʝʥʪʦʥʘ, ʧʨʦʜʫ-
ʮʠʨʫʶʱʝʡ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʡ ʛʠʜʨʦʢʩʠʣʴʥʳʡ ʨʘʜʠʢʘʣ. ʂ ʯʠʩʣʫ ʜʨʫʛʠʭ ʧʫʪʝʡ ʨʝʛʫʣʷʮʠʠ 
ʫʨʦʚʥʷ ʮʠʩʪʝʠʥʘ ʫ E. coli, ʥʘʨʷʜʫ ʩ ʩʠʥʪʝʟʦʤ, ʦʪʥʦʩʷʪʩʷ ʝʛʦ ʪʨʘʥʩʧʦʨʪ, ʚʢʣʶʯʝʥʠʝ ʚ ʩʦ-
ʩʪʘʚ ʛʣʫʪʘʪʠʦʥʘ ʠ ʜʝʛʨʘʜʘʮʠʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ H2S. 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʜʝʣʝʮʠʦʥʥʳʝ ʤʫʪʘʥʪʳ ʠʟ ʢʦʣʣʝʢʮʠʠ Keio ʠ ʠʭ ʨʦʜʠʪʝʣʴ-
ʩʢʠʡ ʰʪʘʤʤ E. coli BW25113. ɹʘʢʪʝʨʠʠ ʚʳʨʘʱʠʚʘʣʠʩʴ ʥʘ ʩʨʝʜʝ LB ʚ ʢʦʣʙʘʭ ʥʘ 250 ʤʣ ʚ 
ʪʝʨʤʦʩʪʘʪʠʨʫʝʤʦʤ ʦʨʙʠʪʘʣʴʥʦʤ ʰʝʡʢʝʨʝ (37 ÁC, 150 ʦʙ/ʤʠʥ). ʇʨʦʜʫʢʮʠʶ ʩʫʣʴʬʠʜʘ ʨʝ-
ʛʠʩʪʨʠʨʦʚʘʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʢʦʣʙʘʭ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʩʫʣʴʬʠʜ-ʩʧʝʮʠʬʠʯʥʦʛʦ 
ʭʘʣʴʢʦʛʝʥʠʜʥʦʛʦ ʵʣʝʢʪʨʦʜʘ XC-S2--001 c ʨʘʙʦʯʠʤ ʜʠʘʧʘʟʦʥʦʤ pH 6-12 (çʉʝʥʩʦʨʥʳʝ ʩʠ-
ʩʪʝʤʳè, ʈʦʩʩʠʷ) ʠ ʮʠʬʨʦʚʦʛʦ ʠʦʥʦʤʝʨʘ cpX-2 (ʀɹʇ ʇʫʱʠʥʦ, ʈʦʩʩʠʷ) ʚ ʨʝʞʠʤʝ ʨʝʘʣʴ-
ʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʈʘʩʪʫʱʠʝ ʘʵʨʦʙʥʦ ʥʘ ʩʨʝʜʝ LB ʢʫʣʴʪʫʨʳ E. coli BW25113 ʧʨʦʜʫʮʠʨʦʚʘʣʠ ʩʫʣʴʬʠʜ 
ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʯʪʦ ʤʦʛʣʦ ʙʳʪʴ ʚʳʟʚʘʥʦ ʜʝʛʨʘʜʘʮʠʝʡ ʮʠʩʪʝʠʥʘ, 
ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʘʷ 
ʥʘʤʠ ʩʪʘʥʜʘʨʪʥʘʷ ʩʨʝʜʘ LB ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʦʜʝʨʞʘʣʘ 154Ñ5 ʤʢʄ ʮʠʩʪʝʠʥʘ. ɹʘʢʪʝʨʠʠ 
ʥʘʯʠʥʘʣʠ ʘʢʪʠʚʥʦ ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʩʫʣʴʬʠʜ ʢ ʢʦʥʮʫ ʘʵʨʦʙʥʦʡ ʬʘʟʳ ʨʦʩʪʘ, ʢʦʛʜʘ ʢʦʣʠʯʝ-
ʩʪʚʦ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʩʨʝʜʝ ʧʨʠʙʣʠʞʘʣʦʩʴ ʢ ʥʫʣʶ. 

ʄʦʥʠʪʦʨʠʥʛ ʧʨʦʜʫʢʮʠʠ H2S ʙʳʣ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥ ʫ ʤʫʪʘʥʪʦʚ E. coli, ʜʝʬʝʢʪʥʳʭ ʧʦ 
ʛʝʥʘʤ, ʢʦʜʠʨʫʶʱʠʤ ʢʦʤʧʦʥʝʥʪʳ ʤʝʪʘʙʦʣʠʟʤʘ ʮʠʩʪʝʠʥʘ. ʋ ʤʫʪʘʥʪʦʚ JW2407 (cysK), 
JW2975 (metC), JW3686 (tnaA), ʜʝʬʝʢʪʥʳʭ ʧʦ ʩʠʩʪʝʤʘʤ ʜʝʛʨʘʜʘʮʠʠ ʮʠʩʪʝʠʥʘ, ʛʝʥʝʨʘ-
ʮʠʷ ʩʫʣʴʬʠʜʘ ʦʙʥʘʨʫʞʠʚʘʣʘʩʴ ʩʨʘʟʫ ʧʦʩʣʝ ʠʥʦʢʫʣʷʮʠʠ ʙʘʢʪʝʨʠʡ ʠ ʧʨʦʜʦʣʞʘʣʘʩʴ ʚ ʪʝ-
ʯʝʥʠʝ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʄʫʪʘʥʪʳ ʧʦ ʵʢʩʧʦʨʪʝʨʘʤ ʮʠʩʪʝʠʥʘ, JW5250 (eamA), 
JW2562 (eamB), JW5363 (bcr) ʠ AN2343 (cydD) ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦ-
ʜʫʢʮʠʠ ʩʫʣʴʬʠʜʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʚʳʭ 60 ʤʠʥ ʠʥʢʫʙʘʮʠʠ. ʅʘʧʨʦʪʠʚ, ʦʪʩʫʪʩʪʚʠʝ ʧʨʦ-
ʜʫʢʮʠʠ ʩʫʣʴʬʠʜʘ ʚ ʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫ ʰʪʘʤʤʦʚ JW2505 (mstA), 
JW1267 (cysB) ʠ JW1718 (tsyP). ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʘʷ ʧʨʦʜʫʢʮʠʷ H2S ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʫ 
ʤʫʪʘʥʪʘ JW2663 (gshA), ʜʝʬʝʢʪʥʦʛʦ ʧʦ ʩʠʥʪʝʟʫ ʛʣʫʪʘʪʠʦʥʘ. 

ɺ ʮʝʣʦʤ ʤʦʥʠʪʦʨʠʥʛ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʚʳʷʚʠʣ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʠʥ-
ʪʝʥʩʠʚʥʦʩʪʠ ʠ ʢʠʥʝʪʠʢʝ ʧʨʦʜʫʢʮʠʠ ʵʥʜʦʛʝʥʥʦʛʦ ʩʫʣʴʬʠʜʘ ʫ ʤʫʪʘʥʪʦʚ E. coli, ʜʝʬʝʢʪ-
ʥʳʭ ʧʦ ʬʝʨʤʝʥʪʘʤ ʜʝʛʨʘʜʘʮʠʠ, ʪʨʘʥʩʧʦʨʪʫ ʮʠʩʪʝʠʥʘ ʠ ʨʝʛʫʣʷʮʠʠ Cys-ʦʧʝʨʦʥʘ. ʊʨʝʙʫ-
ʶʪʩʷ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʨʦʣʠ ʧʨʦʜʫʢʮʠʠ ʩʫʣʴʬʠ-
ʜʘ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʛʦʤʝʦʩʪʘʟʘ ʮʠʩʪʝʠʥʘ. ʀʟʫʯʝʥʠʝ ʨʦʣʠ ʵʥʜʦʛʝʥʥʦʛʦ ʩʫʣʴʬʠʜʘ ʤʦʞʝʪ 
ʧʨʝʜʩʪʘʚʣʷʪʴ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʘʜʘʧʪʘʮʠʠ ʙʘʢʪʝʨʠʡ ʢ ʥʝʙʣʘ-
ʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ. 

         22-14-
00093, https://rscf.ru/project/22-14-00093/. 
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1 ʅɻʋ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 
2 ʌʀʎ çʀʎʠɻ ʉʆ ʈɸʅè, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 
a.sidorenko1@g.nsu.ru 

ʉʘʣʠʮʠʣʦʚʘʷ ʢʠʩʣʦʪʘ (ʉʂ) ï ʬʠʪʦʛʦʨʤʦʥ, ʠʛʨʘʶʱʠʡ ʚʘʞʥʫʶ ʨʦʣʴ ʢʘʢ ʚ ʬʦʨʤʠʨʦ-
ʚʘʥʠʠ ʟʘʱʠʪʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʙʠʦʪʠʯʝʩʢʠʝ ʠ ʘʙʠʦʪʠʯʝʩʢʠʝ ʩʪʨʝʩʩʳ, ʪʘʢ ʠ ʚ ʨʝʛʫʣʷʮʠʠ ʨʦ-
ʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʣʠʷʥʠʝ ʉʂ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘ-
ʤʝʪʨʳ ʢʣʝʪʦʢ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʡ. ɸʢʪʠʚʘ-
ʮʠʶ ʟʘʱʠʪʥʳʭ ʛʝʥʦʚ ʢʦʥʪʨʦʣʠʨʫʝʪ ʢʣʶʯʝʚʦʡ ʨʝʮʝʧʪʦʨ ʉʂ NON-EXPRESSOR OF 
PATHOGENESIS-RELATED GENES 1 (NRP1), ʦʜʥʘʢʦ ʥʝʜʘʚʥʦ ʙʳʣʦ ʦʧʠʩʘʥʦ NPR1-
ʥʝʟʘʚʠʩʠʤʦʝ ʚʣʠʷʥʠʝ ʥʠʟʢʠʭ ʜʦʟ ʉʂ ʥʘ ʨʦʩʪ ʛʣʘʚʥʦʛʦ ʢʦʨʥʷ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʩʚʦʡ-
ʩʪʚʘʤ ʉʂ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ ʠʤʤʫʥʠʪʝʪʘ ʨʘʩ-
ʪʝʥʠʡ, ʧʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʝʝ ʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ 
ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʥʦʚʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʪʨʘʥ-
ʩʢʨʠʧʮʠʦʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʉʂ ʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʪʨʘʥ-
ʩʢʨʠʧʪʦʤʦʚ A. thaliana. 

ʆʙʨʘʙʦʪʘʚ ʜʘʥʥʳʝ ʤʠʢʨʦʯʠʧʦʚ ʠ RNA-seq ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʤʳ ʧʦʣʫʯʠʣʠ 
23 ʪʨʘʥʩʢʨʠʧʪʦʤʥʳʭ ʧʨʦʬʠʣʷ ʦʪʚʝʪʘ ʥʘ ʨʘʟʥʳʝ ʜʦʟʳ ʉʂ ʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʡ. 
ʇʫʪʝʤ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʣʠʯʠʝ ʪʨʘʥʩʢʨʠʧʪʦʤʥʳʭ ʧʨʦʬʠʣʝʡ ʦʪʚʝʪʘ 
ʥʘ ʉʂ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʠʧʦʤ ʦʙʨʘʙʦʪʘʥʥʦʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ (ʣʠʩʪ, ʢʦ-
ʨʝʥʴ, ʮʝʣʳʡ ʧʨʦʨʦʩʪʦʢ) ʠ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʉʂ. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʥʥʦʪʘʮʠʷ ʜʠʬʬʝʨʝʥʮʠ-
ʘʣʴʥʦ-ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʭʩʷ ʛʝʥʦʚ ʚ ʢʣʘʩʪʝʨʘʭ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʨʝʛʫʣʷʮʠʷ ʧʦʜʘʚʣʷʶʱʠʭʩʷ ʚ 
ʦʪʚʝʪ ʥʘ ʉʂ ʛʝʥʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʨʫʧʧʘʤʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ (ʊʌ), ʩʧʝʮʠ-
ʬʠʯʥʳʤʠ ʜʣʷ ʫʩʣʦʚʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʨʝʛʫʣʷʮʠʠ ʘʢʪʠʚʠʨʫʶʱʠʭʩʷ ʟʘ-
ʱʠʪʥʳʭ ʛʝʥʦʚ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫʯʘʩʪʚʫʝʪ ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʢʣʶʯʝʚʳʭ ʊʌ (ʩʝʤʝʡʩʪʚ 
WRKY ʠ TGA) ʚʦ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ. ʇʫʪʝʤ ʘʥʘʣʠʟʘ ʧʦʣ-
ʥʦʛʝʥʦʤʥʳʭ ʜʘʥʥʳʭ DAP-seq ʧʦ ʩʚʷʟʳʚʘʥʠʶ ʊʌ ʥʘʤʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 130 ʊʌ, ʛʝʥʳ 
ʢʦʪʦʨʳʭ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʉʂ ʠ ʩʚʷʟʳʚʘʥʠʝ ʢʦʪʦʨʳʭ ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʪʨʘʥʩʢʨʠʧʮʠʦʥ-
ʥʳʤ ʦʪʚʝʪʦʤ ʛʝʥʦʚ ʥʘ ʉʂ. ɼʣʷ 86 ʠʟ ʥʠʭ ʨʘʥʝʝ ʥʝ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʘʩʩʦʮʠʘʮʠʷ ʩ ʦʪʚʝʪʦʤ 
ʥʘ ʉʂ. ʊʘʢ, ʚ ʯʘʩʪʥʦʩʪʠ ʙʳʣʠ ʥʘʡʜʝʥʳ ʥʦʚʳʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʪʢʘʥʝʩʧʝʮʠʬʠʯʥʳʝ  
ʊʌ-ʨʝʛʫʣʷʪʦʨʳ ʦʪʚʝʪʘ ʥʘ ʉʂ ʚ ʢʦʨʥʷʭ (ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚ HB, CHC, MYB) ʠ ʚ 
ʣʠʩʪʴʷʭ (ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚ MYB ʠ bZIP). 

         21-14-
00240. 
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ʅɸʊʀɺʅɸʗ ʆʈɻɸʅʀɿɸʎʀʗ ʌʆʉʌʆʈʀʃʀʈʋʖʑɽʁ ʉʀʉʊɽʄʓ  
ɺ ʄʀʊʆʍʆʅɼʈʀʗʍ ʈɸʉʊɽʅʀʁ ʉ ʈɸɿʃʀʏʅʆʁ ɾʀɿʅɽʅʅʆʁ 
ʉʊʈɸʊɽɻʀɽʁ 

ʀ. ɺ. ʋʢʦʣʦʚʘ, ɻ. ɹ. ɹʦʨʦʚʩʢʠʡ 
ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
irina@sifibr.irk.ru 

ʅʘʜʤʦʣʝʢʫʣʷʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ 
(ʆʂʉʌʆʉ) ʤʠʪʦʭʦʥʜʨʠʡ ʘʢʪʠʚʥʦ ʠʟʫʯʘʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʵʫʢʘʨʠʦʪʘʭ. ɺʳʜʝʣʝʥʳ ʠ 
ʩʪʨʫʢʪʫʨʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʩʫʧʝʨʢʦʤʧʣʝʢʩʳ ʆʂʉʌʆʉ, ʥʘʣʠʯʠʝ ʠ ʩʦʜʝʨ-
ʞʘʥʠʝ ʢʦʪʦʨʳʭ ʚʘʨʴʠʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʨʛʘʥʠʟʤʘ ʠ ʚʠʜʘ. ʆʜʥʘʢʦ ʩʚʷʟʴ ʦʩʦʙʝʥʥʦ-
ʩʪʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠʟʫʯʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 
ʤʘʣʦ ʠʩʩʣʝʜʦʚʘʥʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ, ʥʘ ʧʨʠʤʝʨʝ ʤʠʪʦʭʦʥʜʨʠʡ ʨʘʩʪʝʥʠʡ ʧʨʠ ʧʦʤʦʱʠ BN-
PAGE, ʘʥʘʣʠʟʘ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʆʂʉʌʆʉ ʚ ʛʝʣʝ ʠ ʜʝʥʩʠʪʦʤʝʪʨʠʠ ʠʟʫʯʝʥʘ ʦʨʛʘ-
ʥʠʟʘʮʠʷ ʬʦʩʬʦʨʠʣʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ ʚ ʦʨʛʘʥʝʣʣʘʭ ʚʠʜʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʞʠʟʥʝʥʥʦʡ ʩʪʨʘ-
ʪʝʛʠʝʡ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʪʠʦʣʠʨʦʚʘʥʥʳʝ ʧʦʙʝʛʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʢʫʢʫʨʫʟʳ ʠ 
ʛʦʨʦʭʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʥʘʨʫʞʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʭʦʜʩʪʚʦ ʚ ʩʦʩʪʘʚʝ ʠ ʘʨ-
ʭʠʪʝʢʪʫʨʝ ʠʭ ʬʦʩʬʦʨʠʣʠʨʫʶʱʠʭ ʩʠʩʪʝʤ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʠʜʳ ʠʤʝʣʠ ʩʭʦʞʠʡ ʥʘʙʦʨ 
ʢʦʤʧʦʥʝʥʪʦʚ ʆʂʉʌʆʉ, ʘ ʪʘʢʞʝ ʙʣʠʟʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʘʞʦʨʥʳʭ ʩʫʧʝʨʢʦʤʧʣʝʢʩʦʚ 
SC2 ʠ SC6, ʧʨʠʙʣʠʞʘʶʱʠʝʩʷ ʢ ʟʥʘʯʝʥʠʶ 1:3. ʕʪʠ ʬʘʢʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʭʦʜʩʪʚʦ ʠʭ ʘʨ-
ʭʠʪʝʢʪʫʨʳ in vivo. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʰʠ ʜʘʥʥʳʝ ʚʳʷʚʠʣʠ ʠ ʩʧʝʮʠʬʠʯʥʳʝ ʯʝʨʪʳ ʚ ʦʨʛʘʥʠ-
ʟʘʮʠʠ ʠ ʘʢʪʠʚʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʆʂʉʌʆʉ ʪʨʝʭ ʚʠʜʦʚ. ʊʘʢ, ʩʠʩʪʝʤʘ ʆʂʉʌʆʉ ʤʦʨʦʟʦ-
ʫʩʪʦʡʯʠʚʦʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʦʪʣʠʯʘʣʘʩʴ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ʙʘʟʦʚʳʭ ʨʝ-
ʩʧʠʨʘʩʦʤ I1III2IVa/b, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʢʦʤʧʣʝʢʩʘ I, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʧʦʟʚʦʣʷ-
ʝʪ ʝʡ ʵʬʬʝʢʪʠʚʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʭʦʣʦʜʦʚʦʛʦ ʩʪʨʝʩʩʘ. 
ʂʫʢʫʨʫʟʘ, ʪʝʧʣʦʣʶʙʠʚʦʝ ʨʘʩʪʝʥʠʝ ʉ4-ʪʠʧʘ, ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʥʘʣʠʯʠʝʤ ʚʳʩʦʢʦʩʪʘ-
ʙʠʣʴʥʳʭ ʜʠʤʝʨʦʚ IV2 ʠ V2, ʤʝʥʝʝ ʘʢʪʠʚʥʦʛʦ, ʯʝʤ ʫ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʛʦʨʦʭʘ, ʢʦʤʧʣʝʢ-
ʩʘ I, ʠ ʙʦʣʝʝ ʘʢʪʠʚʥʳʭ ʅɸɼ(ʌ)ʅ-ʜʝʛʠʜʨʦʛʝʥʘʟ. ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ 
ʵʬʬʝʢʪʠʚʥʳʝ ʭʣʦʨʦʧʣʘʩʪʥʦ-ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ 
ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʬʦʪʦʩʠʥʪʝʟʘ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʵʪʦʛʦ 
ʨʘʩʪʝʥʠʷ. ʉʠʩʪʝʤʘ ʆʂʉʌʆʉ ʘʟʦʪʬʠʢʩʠʨʫʶʱʝʛʦ ʛʦʨʦʭʘ, ʠʤʝʝʪ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʝ ʚ 
ʩʨʘʚʥʝʥʠʠ ʩʦ ʟʣʘʢʘʤʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʨʝʩʧʠʨʘʩʦʤʳ, ʯʪʦ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʦʪ-
ʨʘʞʘʝʪ ʝʝ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʠ ʫʧʦʨʷʜʦʯʝʥʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ in vivo. ɺʳʩʦʢʦʘʢʪʠʚʥʳʝ 
ɸʊʌ-ʩʠʥʪʘʟʘ ʠ ʮʠʪʦʭʦʤ  ʦʢʩʠʜʘʟʘ, ʚʳʩʦʢʦʩʪʘʙʠʣʴʥʘʷ ʩʫʢʮʠʥʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘ, ʘ ʪʘʢʞʝ 
ʙʦʣʝʝ ʩʦʧʨʷʞʝʥʥʦʝ ʜʳʭʘʥʠʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʥʝʨ-
ʛʝʪʠʯʝʩʢʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ ʧʦʙʝʛʦʚ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ. ɺʳʷʚʣʝʥʥʳʝ ʚʠʜʦ-
ʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʘʢʪʠʚʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʆʂʉʌʆʉ, 
ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʞʠʟʥʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʢʘʞʜʦʛʦ 
ʚʠʜʘ ʠ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʢʘʢ ʣʠʧʠʜʥʳʤ ʦʢʨʫʞʝʥʠʝʤ, ʪʘʢ ʠ ʚʠʜʦʩʧʝʮʠʬʠʯʥʦʡ ʢʦʥ-
ʬʦʨʤʘʮʠʝʡ ʬʝʨʤʝʥʪʦʚ ʆʂʉʌʆʉ ʠ ʠʭ ʘʩʩʦʮʠʘʮʠʡ in vivo, ʯʪʦ ʧʦʟʚʦʣʷʪ ʚʳʷʩʥʠʪʴ ʜʘʣʴ-
ʥʝʡʰʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

       14-04-01233a. 
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ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀɽ ɸʂʎɽʇʊʆʈʅʓʍ ʎɽʅʊʈʆɺ, ʈɽɻʋʃʀʈʋʖʑʀʍ 
ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʍʃʆʇʏɸʊʅʀʂɸ 

ʍ. ʅ. ʍʘʤʠʜʦʚ, ʄ. ʄ. ʗʢʫʙʦʚʘ, ʍ. ʖʣʜʦʰʝʚ 
ʊʅʋ, ɼʫʰʘʥʙʝ, ʊʘʜʞʠʢʠʩʪʘʥ 
homidov-h@mail.ru 

ʀʟʚʝʩʪʥʦ ʠʟ ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚʦʟʜʝʡʩʪʚʠʝ ʠʣʠ ʯʘʩʪʠʯʥʦʝ ʫʜʘʣʝʥʠʝ ʮʝʥʪʨʦʚ 
ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ (ʪ. ʝ. ʪʦʯʢʠ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʧʦʙʝʛʘ) ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʩʢʦʨʦʩʪʠ ʬʦ-
ʪʦʩʠʥʪʝʟʘ ʠ ʫʩʠʣʝʥʠʶ ʵʬʬʝʢʪʘ ɺʘʨʙʫʨʛʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʚʘʞʥʳʤ ʠʟʫ-
ʯʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʬʦʪʦʩʠʥʪʝʟʘ ʚ ʧʨʦʮʝʩʩʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʯʪʦʙʳ ʚʳ-
ʷʚʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʛʣʝʨʦʜʥʦʛʦ ʦʙʤʝʥʘ. 

ʋ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʯʘʩʪʠʯʥʦʝ ʫʜʘʣʝʥʠʝ ʢʦʨʦʙʦʯʝʢ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 
ʢʦʣʠʯʝʩʪʚʘ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʫʛʣʝʚʦʜʦʚ (ʛʣʶʢʦʟʳ ʠ ʬʨʫʢʪʦʟʳ) ʠ ʜʠʩʘʭʘʨʠʜʘ ʩʘʭʘʨʦ-
ʟʳ. ʉʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʚʦʨʠʤʳʭ ʫʛʣʝʚʦʜʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʟʫ-
ʯʘʝʤʳʭ ʛʝʥʦʪʠʧʦʚ ʭʣʦʧʯʘʪʥʠʢʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʣʠʯʘʶʪʩʷ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫ-
ʨʳ (ʇʠʥʭʘʩʦʚ, 1981; ʐʘʙʘʰʚʠʣʠ, 1989; ʏʠʢʦʚ, 1988) ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ 
ʬʦʪʦʩʠʥʪʝʟʘ ʠʟ ʣʠʩʪʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʟʘʱʠʪʥʳʭ ʧʨʠʟʥʘʢʦʚ ʨʘʩʪʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʬʦʪʦ-
ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʧʦʩʢʦʣʴʢʫ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦ-
ʛʦ ʘʧʧʘʨʘʪʘ ʦʪ ʨʝʜʫʢʮʠʠ ʧʨʦʜʫʢʪʘʤʠ ʤʝʪʘʙʦʣʠʟʤʘ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʠʤʝʶʱʠʝʩʷ 
ʜʘʥʥʳʝ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʭʣʦʧʯʘʪʥʠʢ ʩʦʨʪʘ ɻʠʩʩʘʨ ʦʙʣʘʜʘʝʪ ʟʘʱʠʪʥʳʤ ʤʝʪʘʙʦʣʠ-
ʯʝʩʢʠʤ ʤʝʭʘʥʠʟʤʦʤ ʠ ʧʨʦʷʚʣʷʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ. 

ʅʘʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʬʬʝʢʪ ʦʙʨʝʟʢʠ ʢʫʣʴʪʫʨ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʢʦʨʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ 
ʠ ʢʦʣʠʯʝʩʪʚʝ ʢʨʘʭʤʘʣʘ ʚ ʣʠʩʪʴʷʭ ʧʨʦʨʦʩʪʢʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʨʘʟʥʳʭ ʛʝʥʦʪʠʧʦʚ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʧʦʟʚʦʣʷʶʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ 
ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʫ ʨʘʩʪʝʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ ʟʘʚʠʩʠʪ ʦʪ ʫʩʢʦʨʝʥʠʷ ʧʝʨʝʦʨʠʝʥ-
ʪʘʮʠʠ ʧʨʦʜʫʢʪʦʚ ʬʦʪʦʩʠʥʪʝʟʘ ʥʘ ʜʨʫʛʠʝ ʮʝʥʪʨʳ ʧʨʦʜʫʢʪʦʚ ʠ ʦʨʛʘʥʦʚ. ɺʳʷʚʣʝʥʦ, ʯʪʦ 
ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ ʘʢʮʝʧʪʦʨʥʳʭ ʮʝʥʪʨʦʚ (ʪʦʯʢʠ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʧʦʙʝʛʘ) ʦʜʠʥʘʢʦʚʦ 
ʚʣʠʷʝʪ ʥʘ ʦʙʤʝʥ ʉʆ2 ʚ ʣʠʩʪʴʷʭ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ. ʀʟʤʝʥʝʥʠʷ ʭʦʜʘ ʧʨʠ 
ʜʚʠʞʝʥʠʠ ʧʨʦʜʫʢʪʦʚ ʠʟ ʣʠʩʪʘ ʠ ʟʘʱʠʪʥʳʝ ʨʝʘʢʮʠʠ ʟʘʚʠʩʷʪ ʦʪ ʠʟʤʝʥʝʥʠʷ ʜʦʥʦʨʥʦ-
ʘʢʮʝʧʪʦʨʥʳʭ ʦʪʥʦʰʝʥʠʡ ʧʨʦʮʝʩʩʦʚ ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʜʳʭʘʥʠʷ ʫ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʭʣʦʧ-
ʯʘʪʥʠʢʘ ʠ ʩʚʷʟʘʥʳ ʩ ʨʘʟʣʠʯʠʷʤʠ ʛʝʥʦʪʠʧʦʚ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʘʥʘʣʠʟʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʳʷʚʣʝʥʳ ʛʝʥʦ-
ʪʠʧʳ ʭʣʦʧʯʘʪʥʠʢʘ ʩ ʚʳʩʦʢʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ, ʩ 
ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʦʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʩʚʦʡ-
ʩʪʚʘʤʠ, ʠʤʝʶʱʠʤʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʋʯʠʪʳʚʘʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʤʦʞʥʦ 
ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʩʝʣʝʢʮʠʦʥʝʨʘʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʭʣʦʧ-
ʯʘʪʥʠʢʘ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʦʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. ʇʦ-
ʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʩʝʣʝʢʮʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʠ 
ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 
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ɻʀɹɽʈʅɸʎʀʀ ʈʀɹʆʉʆʄ ʋ ESCHERICHIA COLI ʅɸ ʊʈɸʅʉʃʗʎʀʆʅʅʆʄ 
ʋʈʆɺʅɽ 

ɽ. ɸ. ʍʘʦʚʘ, ɸ. ɻ. ʊʢʘʯʝʥʢʦ 
ʀʕɻʄ ʋʨʆ ʈɸʅ, ʇʌʀʎ ʋʨʆ ʈɸʅ, ʇʝʨʤʴ, ʈʦʩʩʠʷ 
akkuzina-elena510@mail.ru 

ʇʦʣʠʘʤʠʥʳ ʠ ʠʥʜʦʣ ï ʥʦʨʤʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʤʝʪʘʙʦʣʠʟʤʘ Escherichia coli, ʫʯʘʩʪ-
ʚʫʶʱʠʝ ʚ ʘʜʘʧʪʘʮʠʠ ʢ ʩʪʨʝʩʩʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʩʨʝʜʩʪʚʦʤ ʤʦʜʫʣʷʮʠʠ ʛʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʠ. 
ʈʘʥʝʝ ʥʘʤʠ ʠʟʫʯʝʥʦ ʨʦʣʴ ʜʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʨʝʛʫʣʷʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ ʬʘʢʪʦʨʦʚ ʛʠ-
ʙʝʨʥʘʮʠʠ ʨʠʙʦʩʦʤ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʦʙʨʘʪʠʤʦʝ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʨʠʙʦʩʦʤʘʣʴʥʳʭ ʬʫʥʢ-
ʮʠʡ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʨʝʩʫʨʩʦʚ ʢʣʝʪʢʠ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ. ʇʦʣʠʘʤʠʥʳ ʩʪʠʤʫʣʠʨʦʚʘ-
ʣʠ ʵʢʩʧʨʝʩʩʠʶ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʦʛʜʘ ʢʘʢ ʠʥʜʦʣ ʦʢʘʟʳʚʘʣ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 
ʵʬʬʝʢʪ ʥʘ ʪʨʘʥʩʢʨʠʧʮʠʶ ʪʦʣʴʢʦ ʜʚʫʭ ʛʝʥʦʚ ʛʠʙʝʨʥʘʮʠʠ, raiA ʠ rmf. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 
ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʠʥʜʦʣʘ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʵʪʠʭ ʛʝʥʦʚ ʥʘ ʪʨʘʥʩʣʷʮʠʦʥʥʦʤ 
ʫʨʦʚʥʝ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪ ʧʦʣʠʘʤʠʥʦʚ ʧʫʪʨʝʩʮʠʥʘ, ʢʘʜʘʚʝʨʠʥʘ ʠ ʩʧʝʨʤʠʜʠʥʘ ʚ ʨʘʟʣʠʯʥʳʭ 
ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʛʠʙʝʨʥʘʮʠʠ ʨʠʙʦʩʦʤ rmf, raiA, sra, ettA ʠ rsfS ʥʘ 
ʪʨʘʥʩʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ. 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʰʪʘʤʤʳ, ʥʝʩʫʱʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʨʘʥʩʣʷʮʠʦʥʥʳʝ 
ʨʝʧʦʨʪʝʨʥʳʝ lacZ-ʩʣʠʷʥʠʷ, ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʝ ʥʘʤʠ ʥʘ ʦʩʥʦʚʝ E. coli BW25141. ʂʣʝʪ-
ʢʠ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʥʘ ʤʠʥʠʤʘʣʴʥʦʡ ʩʨʝʜʝ ʄ9 (+0,4% ʛʣʶʢʦʟʘ) ʧʨʠ 37Áʉ ʩ ʧʝʨʝʤʝʰʠ-
ʚʘʥʠʝʤ ʧʨʠ 120 ʦʙ/ʤʠʥ. ʇʨʝʜʩʢʘʟʘʥʠʝ ʚʪʦʨʠʯʥʳʭ ʩʪʨʫʢʪʫʨ ʤʈʅʂ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦ-
ʤʦʱʴʶ ʧʨʦʛʨʘʤʤ RNAfold, vsfold ʠ UNAFold. 

ɺʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʧʨʠʟʥʘʢʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʤʈʅʂ ʧʦʣʠʘʤʠʥ-ʟʘʚʠʩʠʤʳʭ ʛʝʥʦʚ: 
(1) ʤʠʥʦʨʥʳʡ ʩʪʘʨʪ-ʢʦʜʦʥ, (2) ʥʘʣʠʯʠʝ ʚʪʦʨʠʯʥʦʡ (bulged-out) ʩʪʨʫʢʪʫʨʳ ʠ (3) ʥʝʦʙʳʯ-
ʥʦ ʙʦʣʴʰʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʪʘʨʪ-ʢʦʜʦʥʦʤ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʐʘʡʥʘ-
ɼʘʣʴʛʘʨʥʦ. ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʥʘʤʠ ʘʥʘʣʠʟʫ ʩʪʨʫʢʪʫʨ ʤʈʅʂ, ettA ʠ rsfS ʠʤʝʶʪ 
ʧʨʠʟʥʘʢ (1), rmf – (2) ʠ (3), ʘ raiA ʠ sra ï (2). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʣʠʘʤʠʥʳ ʥʝ ʦʢʘʟʳʚʘʣʠ 
ʚʣʠʷʥʠʷ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ettA ʠ rsfS. ʊʨʘʥʩʣʷʮʠʶ rmf ʟʥʘʯʠʪʝʣʴʥʦ ʩʪʠʤʫʣʠʨʦʚʘʣʠ ʧʫʪ-
ʨʝʩʮʠʥ ʠ ʢʘʜʘʚʝʨʠʥ, ʘ ʩʧʝʨʤʠʜʠʥ ʠʥʛʠʙʠʨʦʚʘʣ. ʕʢʩʧʨʝʩʩʠʶ raiA ʧʦʣʦʞʠʪʝʣʴʥʦ ʤʦʜʫ-
ʣʠʨʦʚʘʣʠ ʧʫʪʨʝʩʮʠʥ ʠ ʢʘʜʘʚʝʨʠʥ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʧʝʨʤʠʜʠʥ ʥʝ ʚʳʟʳʚʘʣ ʵʬʬʝʢʪʘ. ʋʨʦ-
ʚʝʥʴ ʪʨʘʥʩʣʷʮʠʠ sra ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʣ ʢʘʜʘʚʝʨʠʥ, ʪʦʛʜʘ ʢʘʢ ʧʫʪʨʝʩʮʠʥ ʠ ʩʧʝʨʤʠ-
ʜʠʥ ʚʣʠʷʥʠʷ ʥʝ ʦʢʘʟʳʚʘʣʠ. ʉʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʙʳʣ ʩʧʝʮʠʬʠʯʝʥ ʜʣʷ ʪʠʧʘ ʧʦʣʠʘ-
ʤʠʥʦʚ ʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʥʘʙʣʶʜʘʣʩʷ ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ ʬʘʟʝ, ʢʦʛʜʘ ʢʣʝʪʢʠ ʠʩʧʳʪʳʚʘʶʪ 
ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʩʪʨʝʩʩʦʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʀʥʜʦʣ ʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʠʥʛʠʙʠ-
ʨʦʚʘʣ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ raiA ʠ rmf ʥʘ ʪʨʘʥʩʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʪʠʤʫʣʠʨʫ-
ʶʱʠʡ ʵʬʬʝʢʪ ʥʘ ʫʨʦʚʥʝ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʦʩʪ-
ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʨʝʛʫʣʷʮʠʠ ʠʭ ʛʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʠ.  

        -
   ( - 19-119112290009-1). 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ʍʘʦʚʘ ɽ. ɸ. ʈʝʛʫʣʷʪʦʨʥʳʡ ʵʬʬʝʢʪ ʧʦʣʠʘʤʠʥʦʚ ʠ ʠʥʜʦʣʘ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʘʜʘʧʪʘʮʠʠ ʢ ʩʪʨʝʩʩʫ 
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ʅɸ ʌʆʊʆʉʀʅʊɽʊʀʏɽʉʂʀʁ ɸʇʇɸʈɸʊ ʀ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ  
ɻʆʈʏʀʎʓ ʉɸʈɽʇʊʉʂʆʁ 

ɽ. ʉ. ʍʦʣʦʧʮʝʚʘ, ʖ. ɺ. ɹʘʪʦʚʘ, ʅ. ʄ. ʂʘʟʥʠʥʘ 
ʀɹ ʂʘʨʅʎ ʈɸʅ, ʇʝʪʨʦʟʘʚʦʜʩʢ, ʈʦʩʩʠʷ 
holoptseva@krc.karelia.ru 

ɻʦʨʯʠʮʫ ʩʘʨʝʧʪʩʢʫʶ (Brassica juncea (L.) Czern.) ʩʯʠʪʘʶʪ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚ-
ʥʳʭ ʚʠʜʦʚ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʮʝʣʷʭ ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ ʧʦʯʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʮʠʥʢʦʤ. 
ʇʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʩʪʝʥʠʷ ʵʪʦʛʦ ʚʠʜʘ ʩʧʦʩʦʙʥʳ ʧʨʦʠʟʨʘʩʪʘʪʴ ʥʘ ʧʦʯʚʘʭ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨ-
ʞʘʥʠʝʤ ʵʪʦʛʦ ʤʝʪʘʣʣʘ ʠ ʥʘʢʘʧʣʠʚʘʪʴ ʝʛʦ ʚ ʧʦʙʝʛʘʭ ʚ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ. 
ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʦ ʨʝʘʢʮʠʠ ʛʦʨʯʠʮʳ ʩʘʨʝʧʪʩʢʦʡ ʥʘ ʠʟʙʳʪʦʢ ʮʠʥʢʘ ʚʝʩʴʤʘ ʧʨʦʪʠʚʦʨʝʯʠ-
ʚʳ, ʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʣʠʷʥʠʠ ʤʝʪʘʣʣʘ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʫ ʨʘʩʪʝʥʠʡ ʵʪʦʛʦ 
ʚʠʜʘ ʢʨʘʡʥʝ ʤʘʣʦ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʥʳʭ 
ʢʦʥʮʝʥʪʨʘʮʠʡ ʮʠʥʢʘ ʥʘ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʨʦʩʪ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʛʦʨʯʠʮʳ. 

ʈʘʩʪʝʥʠʷ ʛʦʨʯʠʮʳ ʩʘʨʝʧʪʩʢʦʡ ʩʦʨʪʘ ʉʣʘʚʷʥʢʘ ʚʳʨʘʱʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 30 ʩʫʪ. ʚ 
ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 22Áʉ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟ-
ʜʫʭʘ 60ï70 %, ʌɸʈ 200 ʤʢʤʦʣʴ/(ʤ2Ŀʩ), 14-ʯʘʩʦʚʦʤ ʬʦʪʦʧʝʨʠʦʜʝ ʚ ʩʦʩʫʜʘʭ ʩ ʧʝʩʢʦʤ 
(ʦʙʲʝʤ 800 ʛ). ʉʫʣʴʬʘʪ ʮʠʥʢʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ (ʧʦ ʵʣʝʤʝʥʪʫ) 5 (ʢʦʥʪʨʦʣʴ), 15, 30 ʠ 
45 ʤʛ/ʢʛ ʩʫʙʩʪʨʘʪʘ ʜʦʙʘʚʣʷʣʠ ʧʝʨʝʜ ʧʦʩʝʚʦʤ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʪʚʦʨʠʚ ʚ 100 ʤʣ ʜʠ-
ʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. ʇʦʣʠʚ ʨʘʩʪʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʠʪʘʪʝʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ ʍʦʛʣʘʥ-
ʜʘ-ɸʨʥʦʥʘ, ʥʝ ʩʦʜʝʨʞʘʱʠʤ ʮʠʥʢʘ. 

ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ (ʌʉɸ) ʨʘʩʪʝʥʠʡ ʛʦʨʯʠʮʳ ʜʦʩʪʘʪʦʯ-
ʥʦ ʫʩʪʦʡʯʠʚ ʢ ʠʟʙʳʪʢʫ ʮʠʥʢʘ. ʉʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ 
(ʭʣʦʨʦʬʠʣʣʘ b ʠ ʢʘʨʦʪʠʥʦʠʜʦʚ), ʫʤʝʥʴʰʝʥʠʝ ʫʩʪʴʠʯʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʟʘʤʝʜʣʝʥʠʝ 
ʩʢʦʨʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʥʘʙʣʶʜʘʣʦʩʴ ʣʠʰʴ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʤʝʪʘʣʣʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 
45 ʤʛ/ʢʛ ʩʫʙʩʪʨʘʪʘ. ɹʦʣʝʝ ʥʠʟʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʥʢʘ ʠʣʠ ʥʝ ʚʣʠʷʣʠ ʥʘ ʠʟʫʯʝʥʥʳʝ ʧʦ-
ʢʘʟʘʪʝʣʠ ʌʉɸ, ʠʣʠ ʜʘʞʝ ʦʢʘʟʳʚʘʣʠ ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʪʦʛʦ ʥʘ ʧʦ-
ʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʮʠʥʢ ʦʢʘʟʳʚʘʣ ʩʠʣʴʥʦʝ ʠʥʛʠʙʠʨʫʶʱʝʝ ʜʝʡ-
ʩʪʚʠʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʟʘʤʝʜʣʷʣʩʷ ʣʠʥʝʡʥʳʡ ʨʦʩʪ ʢʦʨ-
ʥʷ ʠ ʧʦʙʝʛʘ, ʧʨʠʯʝʤ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʪʦʨʤʦʟʠʣʩʷ ʨʦʩʪ ʧʦʙʝʛʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʘʣ-
ʣʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 30 ʠ 45 ʤʛ/ʢʛ ʩʫʙʩʪʨʘʪʘ ʧʦʤʠʤʦ ʵʪʦʛʦ ʧʨʠʚʦʜʠʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ (ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ) ʧʣʦʱʘʜʠ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʟʘʤʝʪʥʦʤʫ ʩʥʠʞʝʥʠʶ ʩʳʨʦʡ 
ʠ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʢʦʨʥʷ ʠ ʧʦʙʝʛʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʬʦʪʦʩʠʥʪʝʪʠ-
ʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʨʘʩʪʝʥʠʡ ʛʦʨʯʠʮʳ ʩʘʨʝʧʪʩʢʦʡ ʦʢʘʟʘʣʩʷ ʫʩʪʦʡʯʠʚ ʢ ʠʟʙʳʪʢʫ ʮʠʥʢʘ ʚ 
ʢʦʨʥʝʦʙʠʪʘʝʤʦʡ ʩʨʝʜʝ, ʪʦʛʜʘ ʢʘʢ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʤʝʪʘʣʣʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʦ-
ʷʚʣʷʣʦʩʴ ʚ ʩʥʠʞʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʠʭ ʨʦʩʪʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

    .  FMEN-2022-0004. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ʂʘʟʥʠʥʘ ʅ. ʄ. ɺʣʠʷʥʠʝ ʮʠʥʢʘ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʛʦʨʯʠʮʳ ʩʘʨʝʧʪ-

ʩʢʦʡ / ʅ. ʄ. ʂʘʟʥʠʥʘ, ʖ. ɺ. ɹʘʪʦʚʘ, ɽ. ʉ. ʍʦʣʦʧʮʝʚʘ // ɸʛʨʦʭʠʤʠʷ. ï 2022. ï ˉ 12. ï ʉ. 62ï62. doi: 
10.31857/S0002188122120067 
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ʀ. ɺ. ʎʳʛʘʥʦʚ, ɸ. ɻ. ʊʢʘʯʝʥʢʦ 
ʀʕɻʄ ʋʨʆ ʈɸʅ, ʇʌʀʎ ʋʨʆ ʈɸʅ, ʇʝʨʤʴ, ʈʦʩʩʠʷ 
zamegagurrendan@gmail.com 

ʇʦʣʠʬʦʩʬʘʪʳ (PolyP) ï ʵʪʦ ʙʠʦʛʝʥʥʳʝ ʧʦʣʠʤʝʨʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʤʥʦʞʝʩʪʚʘ ʦʩʪʘʪ-
ʢʦʚ ʦʨʪʦʬʦʩʬʦʨʥʦʡ ʢʠʩʣʦʪʳ, ʩʦʝʜʠʥʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʬʦʩʬʦʘʥʛʠʜʨʠʜʥʳʤʠ ʩʚʷʟʷʤʠ. 
ʇʦʣʠʬʦʩʬʘʪʳ ʫʯʘʩʪʚʫʶʪ ʚʦ ʤʥʦʛʠʭ ʧʨʦʮʝʩʩʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʢʪʝʨʠʡ, ʦʪ ʟʘʧʘʩʘ-
ʥʠʷ ʵʥʝʨʛʠʠ ʜʦ ʧʝʨʩʠʩʪʝʥʮʠʠ ʠ ʙʠʦʧʣʝʥʢʦʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʬʝʨʤʝʥʪʳ, ʦʪʚʝʪ-
ʩʪʚʝʥʥʳʝ ʟʘ ʩʠʥʪʝʟ PolyP, ʘ ʪʘʢʞʝ ʨʝʛʫʣʷʪʦʨʳ ʠʭ ʫʨʦʚʥʷ ʫ ʙʘʢʪʝʨʠʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 
ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʤʠʰʝʥʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʨʝʛʫ-
ʣʷʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʘʣʘʨʤʦʥ ʛʫʘʥʦʟʠʥ ʪʝʪʨʘʬʦʩʬʘʪ (p)ppGpp, ʟʘ ʨʝʛʫʣʷʮʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʢʦʪʦʨʦʛʦ ʚ ʢʣʝʪʢʘʭ ʤʠʢʦʙʘʢʪʝʨʠʡ ʦʪʚʝʪʩʪʚʝʥʥʳ ʜʚʘ ʬʝʨʤʝʥʪʘ, ʙʦʣʴʰʘʷ ʘʣʘʨʤʦʥ ʩʠʥʪʝ-
ʪʘʟʘ/ʛʠʜʨʦʣʘʟʘ RelMsm ʠ ʤʘʣʘʷ ʩʠʥʪʝʪʘʟʘ RelZ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʫʨʦʚʥʷ ʧʦʣʠʬʦʩʬʘʪʦʚ ʚ ʰʪʘʤ-
ʤʘʭ Mycolicibacterium smegmatis mc2 155 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʫʙʣʝʪʘʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 
ʘʥʪʠʙʠʦʪʠʢʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʨʦʩʪʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʫʪʘʥʪ ʩ ʜʝʣʝʮʠʝʡ ʛʝʥʘ relMsm ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʦʚʳʰʝʥʥʳʝ 
ʫʨʦʚʥʠ ʧʦʣʠʬʦʩʬʘʪʦʚ ʚ ʢʣʝʪʢʘʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʠ ʩʪʘʮʠʦʥʘʨʥʦʡ ʬʘʟ 
ʨʦʩʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʦʜʠʪʝʣʴʩʢʠʤ ʰʪʘʤʤʦʤ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦ-
ʚʘʪʴ ʪʝʤ, ʯʪʦ RelMsm, ʥʘʨʷʜʫ ʩ ʩʠʥʪʝʪʠʯʝʩʢʦʡ, ʦʙʣʘʜʘʝʪ ʪʘʢʞʝ ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚ-
ʥʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ (p)ppGpp. ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʪʦʛʦ, ʰʪʘʤʤ ʩ ʜʚʦʡʥʦʡ ʜʝʣʝʮʠʝʡ ʛʝ-
ʥʦʚ relMsm ʠ relZ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʠʬʦʩʬʘʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʢʦʥʪʨʦʣʷ ʥʘ 20ï50 % ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʨʦʩʪʘ, ʥʝ ʜʦʩʪʠʛʘʷ ʥʫʣʝʚʳʭ ʟʥʘʯʝʥʠʡ. ʕʪʦ, 
ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ (p)ppGpp ʥʝ ʩʧʦʩʦʙʝʥ ʨʝʛʫʣʠʨʦʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʧʦʣʠ-
ʬʦʩʬʘʪʢʠʥʘʟʳ PPK1, ʦʩʥʦʚʥʦʛʦ ʬʝʨʤʝʥʪʘ ʩʠʥʪʝʟʘ ʧʦʣʠʬʦʩʬʘʪʦʚ, ʘ ʧʦʜʘʚʣʷʝʪ ʘʢʪʠʚ-
ʥʦʩʪʴ ʵʢʟʦʧʦʣʠʬʦʩʬʘʪʘʟ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʠʭ ʛʠʜʨʦʣʠʟ. ʉ ʤʝʥʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʵʪʦ 
ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʬʫʥʢʮʠʝʡ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ 
ʟʘ ʩʠʥʪʝʟ (p)ppGpp. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʣʠʷʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ ʩʪʨʝʧʪʦʤʠʮʠʥʘ, ʨʠʬʘʤ-
ʧʠʮʠʥʘ, ʘ ʪʘʢʞʝ ʧʨʝʧʘʨʘʪʘ DMNP, ʤʠʰʝʥʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ RelMsm ʠ RelZ, ʥʘʤʠ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʰʪʘʤʤʳ ʩ ʜʝʣʝʮʠʷʤʠ ʛʝʥʦʚ ʘʣʘʨʤʦʥ ʩʠʥʪʝʪʘʟ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʧʦ-
ʚʳʰʝʥʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ, ʘ ʩʪʨʝʧʪʦʤʠʮʠʥ ʠ ʨʠʬʘʤʧʠʮʠʥ ʩʠʣʴʥʝʝ 
ʩʥʠʞʘʣʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʦʣʠʬʦʩʬʘʪʦʚ, ʯʝʤ DMNP. ɺ ʰʪʘʤʤʝ ʩ ʜʚʦʡʥʦʡ ʜʝʣʝʮʠʝʡ ʛʝ-
ʥʦʚ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ DMNP, ʫʨʦʚʝʥʴ PolyP ʥʝ ʦʪʣʠʯʘʣʩʷ ʦʪ ʢʦʥʪʨʦʣʷ, 
ʜʝʤʦʥʩʪʨʠʨʫʷ, ʯʪʦ DMNP ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʬʫʥʢʮʠʠ ʪʦʣʴʢʦ ʠʟʚʝʩʪʥʳʭ ʘʣʘʨʤʦʥ 
ʩʠʥʪʝʪʘʟ, ʥʝ ʧʦʜʘʚʣʷʷ ʧʦʣʥʦʩʪʴʶ ʩʠʥʪʝʟ PolyP. ʕʬʬʝʢʪ ʨʠʬʘʤʧʠʮʠʥʘ ʠ ʩʪʨʝʧʪʦʤʠʮʠʥʘ, 
ʵʬʬʝʢʪʠʚʥʳʭ ʚ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʬʘʟʝ, ʧʨʝʧʷʪʩʪʚʦʚʘʣ ʥʘʢʦʧʣʝʥʠʶ ʧʦʣʠʬʦʩʬʘʪʦʚ ʜʦ 
ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ ʬʘʟʝ. ʆʜʥʘʢʦ ʫʨʦʚʝʥʴ PolyP ʢ ʢʦʥʮʫ ʩʪʘʮʠʦʥʘʨʥʦʡ ʬʘ-
ʟʳ ʧʨʠ ʘʢʪʠʚʥʦʩʪʠ ʚʩʝʭ ʘʣʘʨʤʦʥ ʩʠʥʪʝʪʘʟ ʚʩʝ ʞʝ ʚʦʟʨʘʩʪʘʣ ʜʦ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʥʦ, ʯʪʦ DMNP ʧʦʜʘʚʣʷʝʪ ʘʢʪʠʚʥʦʩʪʴ 
ʠʟʚʝʩʪʥʳʭ ʘʣʘʨʤʦʥ ʩʠʥʪʝʪʘʟ, ʥʝ ʧʨʦʷʚʣʷʷ ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʜʨʫʛʠʭ ʬʝʨʤʝʥʪʦʚ, 
ʨʝʛʫʣʠʨʫʶʱʠʭ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʬʦʩʬʘʪʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʩʦʢʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ 
ʜʘʥʥʳʭ ʤʦʣʝʢʫʣ ʧʨʠ ʩʪʨʝʩʩʝ, ʚʳʟʚʘʥʥʦʤ ʘʥʪʠʙʠʦʪʠʢʘʤʠ. 

        -
   ( - 19-119112290009-1). 
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ʌʀɿʀʆʃʆɻʆ-ɹʀʆʍʀʄʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʂʆʈʅɽʁ 
ʊʈɸʅʉɻɽʅʅʓʍ ʈɸʉʊɽʅʀʁ NICOTIANA TABACUM, ʅɽʉʋʑʀʍ  
ROL-ɻɽʅʓ ʐʊɸʄʄɸ 15834 AGROBACTERIUM RHIZOGENES 

ɼ. ʖ. ʐʚʝʮ, ɿ. ɸ. ɹʝʨʝʞʥʝʚʘ, ʍ. ɻ. ʄʫʩʠʥ, ɻ. ʈ. ɻʠʥʠʷʪʫʣʣʠʥʘ, ɹ. ʈ. ʂʫʣʫʝʚ 
ʀɹɻ ʋʌʀʎ ʈɸʅ, ʋʬʘ, ʈʦʩʩʠʷ 
shvetsdasha99@yandex.ru 

Agrobacterium rhizogenes – ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʘʷ ʧʦʯʚʝʥʥʘʷ ʙʘʢʪʝʨʠʷ, ʩʦʜʝʨʞʘʱʘʷ ʚ 
ʩʚʦʝʤ ʛʝʥʦʤʝ rol-ʛʝʥʳ (A, B, C, D), ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʛʝʥʳ çʢʦʨʥʝʚʦʛʦ ʣʦʢʫʩʘè, ʢʦʪʦʨʳʝ 
ʥʘ ʤʝʩʪʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʫ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʨʘʟʦʚʘʥʠʶ ʚʦʣʦʩʦʚʠʜʥʳʭ 
ʢʦʨʥʝʡ. ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʧʨʠʨʦʜʥʦ-ʪʨʘʥʩʛʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʨʦʜʘ Nicotiana, Linaria, Ip-
omoea, ʩʦʭʨʘʥʠʚʰʠʝ ʚ ʩʚʦʝʤ ʛʝʥʦʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʛʦʤʦʣʦʛʠʯʥʳʝ ʛʝʥʘʤ 
Agrobacterium spp. ʀʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ, ʯʪʦ rol-ʛʝʥʳ ʚʣʠʷʶʪ ʥʘ ʙʠʦʩʠʥʪʝʟ ʚʪʦʨʠʯʥʳʭ ʤʝ-
ʪʘʙʦʣʠʪʦʚ, ʛʦʨʤʦʥʘʣʴʥʳʡ ʙʘʣʘʥʩ, ʘ ʪʘʢʞʝ ʟʘʧʫʩʢʘʶʪ ʟʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʘʩʪʝʥʠʡ ʚ 
ʦʪʚʝʪ ʥʘ ʩʠʥʪʝʟ ɸʌʂ. ʆʜʥʘʢʦ ʦʩʪʘʝʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʳʤ, ʢʘʢ ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ ʠ ʩʪʨʝʩʩʦ-
ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚʩʪʨʘʠʚʘʥʠʝ ʚ ʛʝʥʦʤ rol-ʛʝʥʦʚ ʠʟ ʨʘʟʥʳʭ ʰʪʘʤʤʦʚ ʘʛʨʦʙʘʢʪʝʨʠʡ. 
ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʮʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣʘ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ 
ʘʥʘʣʠʟ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ ʢʦʨʥʝʡ ʪʨʘʥʩʛʝʥʥʳʭ ʨʘʩʪʝʥʠʡ Nicotiana tabacum, ʥʝ-
ʩʫʱʠʭ rol-ʛʝʥʳ ʰʪʘʤʤʘ 15834 A. rhizogenes. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 2 ʣʠʥʠʠ ʪʨʘʥʩʛʝʥʥʳʭ ʨʘʩʪʝʥʠʡ N. tabacum ʩʦʨʪʘ Petit Ha-
vana ʣʠʥʠʠ SR1, ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʊ-ɼʅʂ ʰʪʘʤʤʘ 15834 A. rhizogenes. ʇʨʝʜʚʘʨʠ-
ʪʝʣʴʥʦ, ʩʝʤʝʥʘ ʚʳʩʝʚʘʣʠ ʥʘ ʩʨʝʜʫ ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ (ʄʉ) ʠ ʚʳʨʘʱʠʚʘʣʠ ʚ ʢʘʤʝʨʘʭ ʨʦʩʪʘ 
Binder (ɻʝʨʤʘʥʠʷ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +25Áʉ, ʦʩʚʝʱʝʥʥʦʩʪʠ ʦʢʦʣʦ 140 ʤʢʤʦʣʴ/(ʤ2ʩ) ʠ ʬʦ-
ʪʦʧʝʨʠʦʜʝ 16/8 ʯ (ʩʚʝʪ/ʪʝʤʥʦʪʘ) (ʥʦʨʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ). 10-ʜʥʝʚʥʳʝ ʧʨʦʨʦʩʪʢʠ ʩ ʦʜʠʥʘ-
ʢʦʚʳʤʠ ʨʘʟʤʝʨʘʤʠ ʢʦʨʥʝʡ ʧʝʨʝʩʘʞʠʚʘʣʠ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʯʘʰʢʠ ʇʝʪ-
ʨʠ ʩʦ ʩʨʝʜʦʡ ʄʉ, ʩʧʫʩʪʷ 10 ʜʥʝʡ ʠʟʤʝʨʷʣʠ ʧʨʠʨʦʩʪ ʢʦʨʥʝʡ ʧʨʠ ʥʦʨʤʝ (ʢʦʥʪʨʦʣʴ), ʜʝʡ-
ʩʪʚʠʠ ʟʘʩʦʣʝʥʠʷ (50 ʤʄ ʠ 100 ʤʄ NaCl), ʛʠʧʦʪʝʨʤʠʠ (+12Áʉ) ʠ ʢʘʜʤʠʷ (100, 200 ʠ 
400 ʤʢʄ CdAc). ɿʘʪʝʤ ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʠʟ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ ʢʦʨʥʝʡ ʚ ʥʦʨʤʝ ʠ 
ʧʨʠ ʜʝʡʩʪʚʠʠ ʟʘʩʦʣʝʥʠʷ (50 ʤʄ NaCl) ï ʦʧʨʝʜʝʣʷʣʠ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʩʫʧʝʨʦʢʩʠʜ-
ʜʠʩʤʫʪʘʟ, ʛʚʘʷʢʦʣʧʝʨʦʢʩʠʜʘʟ, ʘʩʢʦʨʙʘʪʧʝʨʦʢʩʠʜʘʟ, ʢʘʪʘʣʘʟ, ʛʣʫʪʘʪʠʦʥ-S-ʪʨʘʥʩʬʝʨʘʟ, ʩʦ-
ʜʝʨʞʘʥʠʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʩʘʭʘʨʦʚ, ʦʢʠʩʣʝʥʥʦʛʦ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʛʣʫʪʘʪʠʦʥʘ, ʤʘ-
ʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ, ʧʨʦʣʠʥʘ, ʦʙʱʝʛʦ ʨʘʩʪʚʦʨʠʤʦʛʦ ʙʝʣʢʘ ʠ ʦʮʝʥʠʚʘʣʠ ʦʙʱʫʶ ʘʥʪʠ-
ʦʢʩʠʜʘʥʪʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʝʡ ʨʘʙʦʪʳ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʵʢʩʧʨʝʩʩʠʷ rol-ʛʝʥʦʚ ʰʪʘʤʤʘ 15834 
ʦʢʘʟʳʚʘʝʪ ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʢʦʨʥʝʡ ʪʘʙʘʢʘ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʧʨʠ 
ʜʝʡʩʪʚʠʠ ʟʘʩʦʣʝʥʠʷ ʠ ʢʘʜʤʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ 
ʩʠʩʪʝʤʳ ʪʨʘʥʩʛʝʥʥʳʭ ʣʠʥʠʡ ʪʘʙʘʢʘ ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʚ ʢʦʨʥʷʭ ʵʪʠʭ ʨʘʩʪʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ 
ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ, ʧʨʦʣʠʥʘ, ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʩʘʭʘʨʦʚ, ʘ ʪʘʢʞʝ ʚʦʩ-
ʩʪʘʥʦʚʣʝʥʥʦʛʦ ʠ ʦʢʠʩʣʝʥʥʦʛʦ ʛʣʫʪʘʪʠʦʥʘ ʠ ʫʤʝʥʴʰʝʥʠʝ ʦʙʱʝʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʧʦ-
ʩʦʙʥʦʩʪʠ, ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ, ʘʢʪʠʚʥʦʩʪʝʡ ʘʩʢʦʨʙʘʪʧʝʨʦʢʩʠʜʘʟ ʠ ʛʚʘʷʢʦʣʧʝʨʦʢʩʠ-
ʜʘʟ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʢʩʧʨʝʩʩʠʷ rol-ʛʝʥʦʚ ʰʪʘʤʤʘ 15 834 ʦʢʘʟʳʚʘʝʪ ʧʦʟʠ-
ʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ, ʯʝʨʝʟ ʚʣʠʷʥʠʝ ʥʘ ʢʦʤʧʦʥʝʥʪʳ 
ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ ʢʦʨʥʝʡ. 
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ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʊʈɸʅʉʂʈʀʇʎʀʆʅʅʆʁ ɸʂʊʀɺʅʆʉʊʀ ɻɽʅʆɺ 
ɺ ʇʆʇʋʃʗʎʀʗʍ ʄʅʆɻʆʃɽʊʅʀʍ ʊʈɸɺʗʅʀʉʊʓʍ ʈɸʉʊɽʅʀʁ, 
ʇʈʆʀɿʈɸʉʊɸʖʑʀʍ ɺ ʏɽʈʅʆɹʓʃʔʉʂʆʁ ɿʆʅɽ ʆʊʏʋɾɼɽʅʀʗ 
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ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʨʠʥʮʠʧʳ ʥʦʨʤʠʨʦʚʘʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʩʪʝʥʠʷ 
ʥʝ ʫʯʠʪʳʚʘʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʘʜʘʧʪʠʚʥʳʡ ʦʪʚʝʪ ʧʦʧʫʣʷʮʠʡ ʨʘʟʥʳʭ ʚʠʜʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦ 
ʮʝʥʥʳʭ ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʘʩʪʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʥʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʵʢʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʥʦʨʤʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʩʚʝʜʝʥʠʷ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʚʦʣʶʮʠʦʥʥʳʭ ʧʦ-
ʩʣʝʜʩʪʚʠʷʭ ʭʨʦʥʠʯʝʩʢʦʛʦ ʦʙʣʫʯʝʥʠʷ ʧʦʧʫʣʷʮʠʡ ʨʘʩʪʝʥʠʡ ʚ ʜʦʟʘʭ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʩʦ-
ʚʨʝʤʝʥʥʦʡ ʙʠʦʩʬʝʨʝ. ɸʥʘʣʠʟ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʝʥʦʚ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ 
ʚʦʟʤʦʞʥʳʝ ʢʘʥʜʠʜʘʪʥʳʝ ʤʦʣʝʢʫʣʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʭʨʦʥʠʯʝʩʢʦʤʫ ʦʙʣʫʯʝʥʠʶ ʫ ʜʠʢʦ-
ʨʘʩʪʫʱʠʭ ʧʦʧʫʣʷʮʠʡ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ʟʦʥʳ ʦʪʯʫʞʜʝʥʠʷ ʠ ʚʥʦʩʠʪ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ ʦʩʦ-
ʙʝʥʥʦʩʪʝʡ ʤʦʣʝʢʫʣʷʨʥʳʭ ʧʫʪʝʡ ʦʪʚʝʪʘ ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚ ʨʘʤʢʘʭ 
ʧʦʣʝʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʛʝʥʦʚ, 
ʧʨʦʜʫʢʪʳ ʢʦʪʦʨʳʭ, ʩʚʷʟʘʥʳ ʩ ʨʘʙʦʪʦʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ (APX1, GPX21,), ʩ 
ʪʨʘʥʩʜʫʢʮʠʝʡ ʩʠʛʥʘʣʦʚ (RBOH-F, SnRK2.4), ʩ ʧʨʦʮʝʩʩʘʤʠ ʬʦʪʦʩʠʥʪʝʟʘ (CAB1), ʪʨʘʥʩ-
ʧʦʨʪʦʤ ʧʝʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ, ʘ ʪʘʢʞʝ ʚʦʜʥʳʤ ʦʙʤʝʥʦʤ (TIP1, PIP1) ʠ ʩʠʥʪʝʟʦʤ ʛʠʩʪʦʥʦʚ 
ʠ ʰʘʧʝʨʦʥʦʚ (H2A, CPN60 , CPN20) ʪʨʝʭ ʥʝʤʦʜʝʣʴʥʳʭ ʚʠʜʦʚ ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʘʩʪʝʥʠʡ, 
ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʨʘʟʥʳʤ ʩʝʤʝʡʩʪʚʘʤ: ʢʣʝʚʝʨ ʧʦʣʟʫʯʠʡ (Trifolium repens L.), ʯʠʩʪʦʪʝʣ 
ʙʦʣʴʰʦʡ (Chelidonium majus L.), ʪʳʩʷʯʝʣʠʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Achillea millefolium L.). 
ʆʪʙʦʨ ʧʫʣʘ ʪʢʘʥʠ ʣʠʩʪʴʝʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʦʣʝʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʘ-
ʜʠʘʮʠʦʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ (ʇɻʕʈɿ) ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝ-
ʣʘʨʫʩʴ ʥʘ ʧʷʪʠ ʫʯʘʩʪʢʘʭ ʩ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 2 ʢʦʥʪʨʦʣʴʥʳʭ 
ʫʯʘʩʪʢʦʚ: ʃʦʤʳʰ ʠ ɹʘʙʯʠʥ (0,29 ʤʢɿʚ/ʯ) ʠ ʨʘʜʠʦʘʢʪʠʚʥʦ ʟʘʛʨʷʟʥʝʥʥʳʝ ʫʯʘʩʪʢʠ: ʂʫʣʘ-
ʞʠʥ (6,22 ʤʢɿʚ/ʯ), ʄʘʩʘʥʳ (3 ʤʢɿʚ/ʯ) ʠ ʈʘʜʠʥ (3,36 ʤʢɿʚ/ʯ). ɼʣʷ ʘʥʘʣʠʟʘ ʵʢʩʧʨʝʩʩʠʠ 
ʛʦʤʦʣʦʛʦʚ ʢʘʥʜʠʜʘʪʥʳʭ ʛʝʥʦʚ ʚʳʜʝʣʷʣʠ ʪʦʪʘʣʴʥʫʶ ʈʅʂ ʤʝʪʦʜʦʤ ʬʝʥʦʣ-ʭʣʦʨʦʬʦʨʤʥʦʡ 
ʵʢʩʪʨʘʢʮʠʠ. ʇʦʩʣʝ ʵʢʩʪʨʘʢʮʠʠ ʧʨʦʚʦʜʠʣʠ ʩʠʥʪʝʟ ʧʝʨʚʦʡ ʮʝʧʠ ʢɼʅʂ. ʇʦʣʫʯʝʥʥʫʶ 
ʢɼʅʂ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʘʢ ʤʘʪʨʠʮʫ ʜʣʷ ʨʝʘʢʮʠʠ ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʂʦʣʠʯʝʩʪʚʝʥ-
ʥʦʝ ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʝʡ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʦʮʝʥʠʚʘʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟ-
ʮʦʚ ʤʝʪʦʜʦʤ ʧʨʷʤʦʛʦ ʩʨʘʚʥʝʥʠʷ ʛʨʘʬʠʢʦʚ ʥʘʢʦʧʣʝʥʠʷ ʢɼʅʂ (ʉʨ). ɼʣʷ ʨʘʩʯʝʪʦʚ ʠʟʤʝ-
ʥʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ (RQ) ʦʧʠʨʘʣʠʩʴ ʥʘ ʤʦʜʝʣʴ ææʉʨ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʛʦʤʦʣʦʛʦʚ ʛʝʥʦʚ ʧʦʢʘʟʘʣʠ ʘʢ-
ʪʠʚʘʮʠʶ ʨʘʙʦʪʳ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʠʩʪʝʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʣʠʷʥʠʠ ʭʨʦʥʠʯʝʩʢʦ-
ʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠʟʫʯʝʥʥʳʭ ʛʝʥʦʚ ʠ 
ʧʦʤʦʛʘʝʪ ʚʳʷʚʠʪʴ ʛʝʥʝʪʠʯʝʩʢʠʝ ʜʝʪʝʨʤʠʥʘʥʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʨʘʜʠʘʮʠ-
ʦʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʠ ʦʧʠʩʘʪʴ ʚʦʟʤʦʞ-
ʥʳʝ ʤʠʢʨʦʵʚʦʣʶʮʠʦʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʟʘʢʨʝʧʣʝʥʠʶ ʵʪʠʭ ʜʝʪʝʨʤʠ-
ʥʘʥʪ ʚ ʧʦʧʫʣʷʮʠʷʭ. ʆʜʥʘʢʦ, ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ 
ʜʣʷ ʪʨʝʭ ʨʘʟʥʳʭ ʚʠʜʦʚ ʜʠʢʦʨʘʩʪʫʱʠʭ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʭʘʨʘʢʪʝʨʝʥ ʨʘʟʥʳʡ ʪʨʘʥ-
ʩʢʨʠʧʮʠʦʥʥʳʡ ʦʪʚʝʪ ʛʦʤʦʣʦʛʦʚ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʛʝʥʦʚ ʥʘ ʭʨʦʥʠʯʝʩʢʦʝ ʨʘʜʠʘʮʠʦʥʥʦʝ 
ʚʦʟʜʝʡʩʪʚʠʝ. ʆʜʥʦʡ ʠʟ ʨʘʙʦʯʠʭ ʛʠʧʦʪʝʟ, ʦʙʲʷʩʥʷʶʱʠʭ ʧʦʜʦʙʥʳʡ ʵʬʬʝʢʪ, ʷʚʣʷʝʪʩʷ ʨʘʟ-
ʥʘʷ ʧʣʦʠʜʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʨʘʩʪʝʥʠʡ. 
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ɿʘʩʫʭʘ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʦʚʨʝʞʜʘʶʱʠʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ, ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʨʦʩʪ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʨʘʟʥʳʭ ʯʘʩʪʷʭ 
ʈʦʩʩʠʠ ʚʨʝʤʷ ʥʘʩʪʫʧʣʝʥʠʷ ʟʘʩʫʭʠ ʤʦʞʝʪ ʨʘʟʣʠʯʘʪʴʩʷ. ɼʣʷ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʭʘʨʘʢʪʝʨʥʘ 
ʚʝʩʝʥʥʷʷ ʠ ʨʘʥʥʝʣʝʪʥʷʷ ʟʘʩʫʭʘ, ʧʦʨʘʞʘʶʱʘʷ ʨʘʩʪʝʥʠʷ ʚ ʥʘʯʘʣʴʥʳʝ ʵʪʘʧʳ ʚʝʛʝʪʘʮʠʠ. ʅʘ 
ʶʛʦ-ʚʦʩʪʦʢʝ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʟʘʩʫʭʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʟʜʥʝʝ, ʚ ʬʘʟʘʭ ʪʨʫʙʢʦʚʘ-
ʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʝʨʥʘ ʧʰʝʥʠʮʳ. ɺ ʭʦʜʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʦʚ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʥʘʩʪʫʧʣʝʥʠʷ ʟʘʩʫʭʠ ʫ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʩʬʦʨʤʠʨʦʚʘ-
ʣʠʩʴ ʜʚʝ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʩʪʨʘʪʝʛʠʠ ʘʜʘʧʪʘʮʠʠ ʢ ʟʘʩʫʭʝ ʛʨʫʧʧʳ ï ʣʝʩʦʩʪʝʧʥʦʡ ʟʘʧʘʜ-
ʥʦʩʠʙʠʨʩʢʠʡ ʠ ʩʪʝʧʥʦʡ ʚʦʣʞʩʢʠʡ ʵʢʦʪʠʧʳ. 

ʈʘʩʪʝʥʠʷ ʣʝʩʦʩʪʝʧʥʦʛʦ ʟʘʧʘʜʥʦʩʠʙʠʨʩʢʦʛʦ ʵʢʦʪʠʧʘ ʦʪʣʠʯʘʶʪʩʷ ʟʘʤʝʜʣʝʥʥʳʤ ʨʦ-
ʩʪʦʤ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʘ. ʆʙʠʣʴʥʳʝ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʣʝʪʥʠʝ ʜʦʞʜʠ, 
ʥʘʩʪʫʧʘʶʱʠʝ ʢ ʤʦʤʝʥʪʫ ʥʘʯʘʣʘ ʬʘʟʳ ʪʨʫʙʢʦʚʘʥʠʷ, ʭʦʨʦʰʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʩʪʝʥʠʷʤʠ 
ʵʪʦʛʦ ʵʢʦʪʠʧʘ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ. ɼʣʷ ʣʝʩʦʩʪʝʧʥʦʛʦ ʟʘʧʘʜ-
ʥʦʩʠʙʠʨʩʢʦʛʦ ʵʢʦʪʠʧʘ ʭʘʨʘʢʪʝʨʥʳ ʩʨʝʜʥʝʧʦʟʜʥʠʝ ʩʦʨʪʘ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ. 

ɼʣʷ ʨʘʩʪʝʥʠʡ ʩʪʝʧʥʦʛʦ ʚʦʣʞʩʢʦʛʦ ʵʢʦʪʠʧʘ ʭʘʨʘʢʪʝʨʝʥ ʘʢʪʠʚʥʳʡ ʨʦʩʪ ʠ ʟʘʩʫʭʦ-
ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʦʥʪʦʛʝʥʝʟʘ ʩ ʪʝʤ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʚʝʩʝʥʥʠʝ ʟʘʧʘʩʳ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ. ʂ ʤʦʤʝʥʪʫ ʥʘʩʪʫʧʣʝʥʠʷ ʣʝʪʥʝʡ ʟʘʩʫʭʠ ʢ ʥʘʯʘʣʫ ʬʘʟʳ 
ʪʨʫʙʢʦʚʘʥʠʷ ʨʘʩʪʝʥʠʷ ʵʪʦʛʦ ʵʢʦʪʠʧʘ ʦʙʨʘʟʫʶʪ ʭʦʨʦʰʦ ʨʘʟʚʝʪʚʣʝʥʥʫʶ ʩʝʪʴ ʢʦʨʥʝʡ, ʯʪʦ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʭʦʨʦʰʝʛʦ ʫʨʦʞʘʷ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ. ʉʪʝʧʥʦʡ ʚʦʣʞʩʢʠʡ 
ʵʢʦʪʠʧ ʧʨʝʜʩʪʘʚʣʝʥ, ʚ ʦʩʥʦʚʥʦʤ, ʩʨʝʜʥʝʩʧʝʣʳʤʠ ʩʦʨʪʘʤʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ, 
ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʛʝʥʘʤʠ VRN, ʦʪʚʝʯʘʶʱʠʤʠ ʟʘ ʧʦʪʨʝʙʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚ ʷʨʦʚʠʟʘʮʠʠ. ɺ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ VRN-ʛʝʥʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʠ-
ʩʪʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʜʘʧʪʘʮʠʝʡ ʨʘʩʪʝʥʠʡ ʢ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʢʣʠʤʘ-
ʪʠʯʝʩʢʦʡ ʟʦʥʳ, ʠ ʘʢʪʠʚʥʦ ʠʟʫʯʘʶʪʩʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʤʠ ʙʳʣ ʠʩʩʣʝʜʦʚʘʥ ʘʣʣʝʣʴʥʳʡ 
ʩʦʩʪʘʚ ʛʝʥʦʚ VRN-1 ʫ ʩʦʨʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʵʢʦʪʠʧʳ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʩʪʨʘʪʝʛʠʠ 
ʘʜʘʧʪʘʮʠʠ ʢ ʟʘʩʫʭʝ. 

ʉ ʧʦʤʦʱʴʶ ʘʣʝʣʣʴ-ʩʧʝʮʠʬʠʯʥʳʭ ʧʨʘʡʤʝʨʦʚ ʥʘʤʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʦʨʪʘ ʟʘʧʘʜʥʦ-
ʩʠʙʠʨʩʢʦʛʦ ʵʢʦʪʠʧʘ ʆʤʩʢʘʷ 35 ʠ ɿʘʫʨʘʣʴʩʢʘʷ ɾʝʤʯʫʞʠʥʘ ʠʤʝʶʪ ʛʘʧʣʦʪʠʧ Vrn- 1 /vrn-
B1/vrn-D1, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʦʨʪʘ ʩʪʝʧʥʦʛʦ ʚʦʣʞʩʢʦʛʦ ʵʢʦʪʠʧʘ ʕʢʘʜʘ 70 ʠ ʕʢʘʜʘ 109 
ʠʤʝʶʪ ʛʘʧʣʦʪʠʧ Vrn- 1 /Vrn-B1c/vrn-D1. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʠʩ-
ʩʣʝʜʦʚʘʥʥʳʤʠ ʩʦʨʪʘʤʠ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʘʣʣʝʣʴʥʦʤ ʩʦʩʪʘʚʝ ʛʝʥʘ Vrn-B1. ʇʦʣʫʯʝʥʥʳʝ ʨʝ-
ʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʩʚʷʟʴ ʘʣʣʝʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʛʝʥʦʚ VRN-1 ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 
ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ. 

         23-26-
00246, https://rscf.ru/project/23-26-00246/. 
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ɺɸʈʀɸɹɽʃʔʅʆʉʊʔ ɹʀʆʍʀʄʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ ʇʐɽʅʀʎʓ  
ɺ ʋʉʃʆɺʀʗʍ ʇʆʏɺɽʅʅʆʁ ɿɸʉʋʍʀ 

ʄ. ʄ. ʗʢʫʙʦʚʘ, ɿ. ʄ. ʍʘʤʨʘʙʘʝʚʘ, ʄ. ʉ. ʉʦʜʠʢʟʦʜʘ 
ʊʅʋ, ɼʫʰʘʥʙʝ, ʊʘʜʞʠʢʠʩʪʘʥ 
zuhrah62@mail.ru 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 
ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʭ ʨʦʩʪʝ ʠ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʧʦʜʭʦʜʦʚ ʢ ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʦʣʦʞʠ-
ʪʝʣʴʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ, ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʘʜʘʧʪʘʮʠʶ 
ʠ ʧʦʣʫʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʨʦʞʘʷ. ʄʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝ-
ʥʠʡ ʧʦʟʚʦʣʠʣʠ ʫʯʝʥʳʤ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʭʣʦʧʢʦʚʦʜʩʪʚʝ, ʚʠʥʦʛʨʘ-
ʜʘʨʩʪʚʝ, ʮʠʪʨʫʩʦʚʦʜʩʪʚʝ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʚ ʢʘʯʝʩʪʚʝ ʘʢʪʠ-
ʚʘʪʦʨʦʚ ʨʦʩʪʘ, ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ, ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʘʞʥʦ ʠʟʫʯʝ-
ʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ, ʪʘʢ ʢʘʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩ-
ʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʭʦʨʦʰʠʡ ʫʨʦʞʘʡ ʥʘ ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʧʦʩʝʚʦʚ ʚ 
ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦʧʨʦʩʳ ʘʜʘʧʪʘʮʠʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʢ ʦʢʨʫ-
ʞʘʶʱʝʡ ʩʨʝʜʝ, ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʧʨʠ-
ʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ ʫʯʝʥʳʭ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʙʠʦʣʦʛʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷ-
ʣʦʩʴ ʚʘʞʥʳʤ ʚʳʷʚʠʪʴ ʚʣʠʷʥʠʝ ʟʘʩʫʭʠ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ 
ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ ʢ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ. 

ɹʳʣʘ ʧʨʠʤʝʥʝʥʘ ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷ-
ʤʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʜʦʢʪʦʨʦʤ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʦʤ ʭʠʤʠʯʝʩʢʦ-
ʛʦ ʬʘʢʫʣʴʪʝʪʘ ʊʅʋ ʄ. ʄ. ʈʘʭʠʤʦʚʦʡ ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʨʠ ʩʦʨʪʘ ʤʷʛ-
ʢʦʡ ʧʰʝʥʠʮʳ Triticum aestivum L.: ʆʨʠʸʥ, ʉʪʘʨʰʠʥʘ, ɸʣʤʘʣʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 
ʠʟ ʎʝʥʪʨʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʳ ʅɸʅʊ. ʆʧʳʪʳ ʧʨʦʚʝʜʝʥʳ ʚ ʚʝʛʝʪʘʮʠ-
ʦʥʥʳʭ ʩʦʩʫʜʘʭ ʥʘ ʫʯʘʩʪʢʝ ʢʘʬʝʜʨʳ ʙʠʦʭʠʤʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʊʅʋ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʰʝʥʠʮʳ ʚʳʷʚʠʣ, 
ʯʪʦ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʩʦʨʪ ʆʨʠʸʥ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʫʩʪʦʡʯʠ-
ʚʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʦʨʪʘʤʠ. ʇʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ 0,05%-ʥʳʤ ʨʘʩ-
ʪʚʦʨʦʤ ʛʝʪʝʨʦʷʜʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ FeIIFeIIIZnIIAs 1:1:2 ʦʢʘʟʘʣʘ ʧʦʣʦʞʠ-
ʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʥʘ ʨʷʜ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʨʪʦʚ, ʩʦʜʝʨʞʘʥʠʝ ʬʦʪʦ-
ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ, ʚʦʜʥʳʡ ʦʙʤʝʥ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ 
ʩʦʩʪʘʚʝ ʩʝʤʷʥ ʫ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʧʦʯʚʝʥʥʦʡ ʟʘʩʫʭʠ ʚ ʦʥʪʦʛʝʥʝʟʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ 
ʫʢʘʟʘʥʥʳʤ ʨʘʩʪʚʦʨʦʤ FeIIFeIIIZnIIAʩ 1:1:2 ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʩʪʠ-
ʤʫʣʷʪʦʨʘ ʠ ʘʢʪʠʚʘʪʦʨʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʩʪʝʥʠʷʭ ʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʵʬʬʝʢ-
ʪʠʚʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ, ʧʦʚʳʰʘʶʱʠʤ ʘʜʘʧʪʠʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʩʪʨʝʩʩʦʚʦ-
ʛʦ ʬʘʢʪʦʨʘ. 
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DENDROGENOMICS ï A NEW INTERDISCIPLINARY FIELD TO STUDY 
GENETIC ADAPTATION TO BIOTIC AND ABIOTIC STRESSES 

K. V. Krutovsky 
Department of Forest Genetics and Forest Tree Breeding, Georg-August University of Gºttingen, Gºt-
tingen, Germany 
Laboratory of Population Genetics, N. I. Vavilov Institute of General Genetics, Russian Academy of 
Sciences, Moscow, Russia 
Department of Genomics and Bioinformatics, Laboratory of Forest Genomics, Genome Research and 
Education Center, Institute of Fundamental Biology and Biotechnology, Siberian Federal University, 
Krasnoyarsk, Russia 
Scientific and Methodological Center, G. F. Morozov Voronezh State University of Forestry and 
Technologies, Voronezh, Russia 
kkrutovsky@gmail.com 

Dendrogenomics is a new interdisciplinary field of research that integrates dendrochro-
nology, dendroecology, dendroclimatology, genetics and genomics. This novel approach al-
lows joint analyses of dendrological and genomic data and opens new ways to study temporal 
dynamics of forest treelines, to delineate spatial and temporal population structure and, most 
of all, to study individual response of trees to the abiotic and biotic stresses and to evaluate 
the adaptive genetic potential of forest tree populations. These data are much needed especial-
ly for accurate prediction of climate change effects and for mitigation of their negative effects. 
 
 
ɼɽʅɼʈʆɻɽʅʆʄʀʂɸ ï ʅʆɺɸʗ ʄɽɾɼʀʉʎʀʇʃʀʅɸʈʅɸʗ ʆɹʃɸʉʊʔ 
ʀɿʋʏɽʅʀʗ ɻɽʅɽʊʀʏɽʉʂʆʁ ɸɼɸʇʊɸʎʀʀ ʂ ɹʀʆʊʀʏɽʉʂʀʄ  
ʀ ɸɹʀʆʊʀʏɽʉʂʀʄ ʉʊʈɽʉʉɸʄ 

ʂ. ɺ. ʂʨʫʪʦʚʩʢʠʡ 
ɻʸʪʪʠʥʛʝʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɻʝʦʨʛʘ-ɸʚʛʫʩʪʘ, ɻʸʪʪʠʥʛʝʥ, ɻʝʨʤʘʥʠʷ 
ʉʌʋ, ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 
ʀʆɻʝʥ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
ʌɻɹʆʋ ɺʆ çɺɻʃʊʋè, ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ 
kkrutovsky@gmail.com 

ɼʝʥʜʨʦʛʝʥʦʤʠʢʘ ï ʥʦʚʘʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʦʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʥʪʝʛʨʠʨʫ-
ʶʱʘʷ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʶ, ʜʝʥʜʨʦʵʢʦʣʦʛʠʶ, ʜʝʥʜʨʦʢʣʠʤʘʪʦʣʦʛʠʶ, ʛʝʥʝʪʠʢʫ ʠ ʛʝʥʦʤʠ-
ʢʫ. ʕʪʦʪ ʥʦʚʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʩʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ ʜʝʥʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ 
ʛʝʥʦʤʥʳʭ ʜʘʥʥʳʭ ʠ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʧʫʪʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʨʝʤʝʥʥʦʡ ʜʠʥʘʤʠʢʠ ʛʨʘʥʠʮ 
ʣʝʩʘ, ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʡ ʠ, ʧʨʝʞʜʝ ʚʩʝ-
ʛʦ, ʠʟʫʯʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʜʝʨʝʚʴʝʚ ʥʘ ʘʙʠʦʪʠʯʝʩʢʠʝ ʠ ʙʠʦʪʠʯʝʩʢʠʝ ʩʪʨʝʩʩʳ 
ʠ ʦʮʝʥʢʠ ʘʜʘʧʪʠʚʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʣʝʩʥʳʭ ʧʦʧʫʣʷʮʠʡ. ʕʪʠ ʜʘʥʥʳʝ 
ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʳ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʪʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʷ 
ʢʣʠʤʘʪʘ ʠ ʩʤʷʛʯʝʥʠʷ ʠʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. 
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ʉʆɼɽʈɾɸʅʀɽ ʇʈʆɼʋʂʊʆɺ ʇɽʈɽʂʀʉʅʆɻʆ ʆʂʀʉʃɽʅʀʗ ʃʀʇʀɼʆɺ  
ʋ D. ARNOLDII ʀ D. BAICALENSIS ɺ ʃɽʊʅɽ-ʆʉɽʅʅʀʁ ʇɽʈʀʆɼ 

ʋ. ɸ. ɺʘʩʠʣʴʝʚʘ 1,2, ʂ. ɸ. ʂʠʨʠʯʝʥʢʦ 2, ʄ. ɸ. ʊʠʤʦʬʝʝʚ 1, ʆ. ʀ. ɻʨʘʙʝʣʴʥʳʭ 1,2 

1 ʌɻɹʆʋ ɺʆ çʀɻʋè, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
2 ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
uliana.andreevna.vasilyeva@gmail.com  

ɺʦʜʦʨʦʩʣʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʚ ʢʘʯʝʩʪʚʝ ʧʝʨ-
ʚʦʧʨʦʜʫʮʝʥʪʦʚ ʦʥʠ ʧʦʩʪʘʚʣʷʶʪ ʚʝʱʝʩʪʚʦ ʠ ʵʥʝʨʛʠʶ ʚ ʵʢʦʩʠʩʪʝʤʫ ʚʦʜʦʝʤʦʚ. ʊʘʢʞʝ, ʚʳ-
ʩʪʫʧʘʷ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʩʨʝʜʦʦʙʨʘʟʫʶʱʠʭ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʥʠ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʫʶʪ ʩʦ ʤʥʦʛʠʤʠ ʚʠʜʘʤʠ, ʦʙʠʪʘʶʱʠʤʠ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ. ʕʥʜʝʤʠʯʥʳʝ ʤʘʢʨʦʚʦʜʦ-
ʨʦʩʣʠ ʨʦʜʘ Draparnaldioides sp ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ ʚʦʜʦʨʦʩʣʴʶ ʪʨʝʪʴʝʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 
ʧʦʷʩʘ ʠ ʟʘʭʚʘʪʳʚʘʶʪ ʛʣʫʙʠʥʳ ʦʪ 2,5 ʜʦ 12ï25 ʤ. ɺʩʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʠ ʞʠʚʦʪʥʳʝ ʦʨʛʘ-
ʥʠʟʤʳ ʦʟ. ɹʘʡʢʘʣ ʦʙʠʪʘʶʪ ʚ ʫʩʣʦʚʠʷʭ ʥʝʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʤʘʣʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʨʛʘ-
ʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʥʠʟʢʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʚʳʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ (ʜʦ 
14 ʤʛ/ʣ). ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ ʦʟ. ɹʘʡʢʘʣ ʚ ʪʦʡ ʠʣʠ 
ʠʥʦʡ ʤʝʨʝ ʜʦʣʞʥʳ ʦʪʨʘʞʘʪʴʩʷ ʥʘ ʧʨʦʮʝʩʩʘʭ ʟʘʱʠʪʳ ʚʦʜʦʨʦʩʣʠ ʦʪ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩ-
ʣʦʨʦʜʘ (ɸʌʂ) ʠ ʥʘ ʘʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 
ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʪʩʫʪʩʪʚʫʶʪ ʢʘʢʠʝ-ʣʠʙʦ ʩʚʝʜʝʥʠʷ ʧʦ ʬʠʟʠʦʣʦ-
ʛʠʠ ʠ ʙʠʦʭʠʤʠʠ ʤʘʢʨʦʚʦʜʦʨʦʩʣʠ ʨʦʜʘ Draparnaldioides sp. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʨʘʙʦʪʳ 
ʙʳʣʦ ʦʮʝʥʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ (ʇʆʃ) ʫ ʚʠʜʦʚ 
D. arnoldii ʠ D. baicalensis. ʚ ʣʝʪʥʝ-ʦʩʝʥʥʝʤ ʚʝʛʝʪʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ. 

ʆʪʙʦʨ ʧʨʦʙ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʦʙʝʨʝʞʴʝ ʦʟ. ɹʘʡʢʘʣ, ʚ ʧʦʩ. ɹʦʣʴʰʦʝ ɻʦʣʦʫʩʪʥʦʝ ʧʦ 
ʢʦʦʨʜʠʥʘʪʘʤ 52.024261Á 105.429206, ʩ 10.07 ʧʦ 20.09.22. ɸʢʪʠʚʥʦʩʪʴ ʇʆʃ ʦʮʝʥʠʚʘʣʠ 
ʧʦ ʥʘʢʦʧʣʝʥʠʶ ʧʨʦʜʫʢʪʦʚ, ʨʝʘʛʠʨʫʶʱʠʭ ʩ ʪʠʦʙʘʨʙʠʪʫʨʦʚʦʡ ʢʠʩʣʦʪʦʡ (ʊɹʂ-ʈʇ). ɺʳ-
ʷʚʣʝʥʦ, ʯʪʦ ʚ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʝ ʦʪʙʦʨʘ (10.07) ʩʦʜʝʨʞʘʥʠʝ ʊɹʂ-ʈʇ ʫ ʜʚʫʭ ʚʠʜʦʚ ʤʘʢʨʦ-
ʚʦʜʦʨʦʩʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ, ʥʦ ʧʦ-ʨʘʟʥʦʤʫ ʠʟʤʝʥʷʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 
ʧʝʨʠʦʜʘ ʧʨʦʙʦʦʪʙʦʨʘ. ʉʦʜʝʨʞʘʥʠʝ ʊɹʂ-ʈʇ ʫ D. baicalensis ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ D. arnoldii 
ʥʠʞʝ ʚ ʪʝʯʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʧʝʨʠʦʜʘ, ʥʘʙʣʶʜʘʝʪʩʷ ʝʛʦ ʥʝʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 16.07. ʠ 
23.07, ʘ ʟʘʪʝʤ ʚ ʢʦʥʮʝ ʩʝʥʪʷʙʨʷ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʫ D. arnoldii. ʀʟʤʝʥʝ-
ʥʠʷ ʚ ʩʦʜʝʨʞʘʥʠʠ ʊɹʂ-ʈʇ ʫ ʢʘʞʜʦʛʦ ʚʠʜʘ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʚ ʨʘʟʥʳʝ ʪʦʯʢʠ ʧʨʦʙʦʦʪʙʦʨʘ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ (P = <0,001). ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʨʘʩ-
ʪʘʥʠʝ ʊɹʂ-ʈʇ ʫ D. arnoldii ʚ ʘʚʛʫʩʪʝ ʠ ʩʝʥʪʷʙʨʝ. ʇʨʠ ʵʪʦʤ ʦʙʥʘʨʫʞʝʥʥʦʝ ʥʘʤʠ ʩʥʠʞʝʥʠʝ 
ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʇʆʃ 23.07. ʩʦʛʣʘʩʫʝʪʩʷ ʩʦ ʩʥʠʞʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʚ ʵʪʦ ʚʨʝʤʷ 
ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ ʠ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʬʦʪʦʠʥʛʠʙʠʨʦʚʘʥʠʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʫ ʦʙʦʠʭ ʚʠʜʦʚ ʤʘʢʨʦʚʦʜʦʨʦʩʣʠ ʘʢ-
ʪʠʚʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʇʆʃ ʠʜʝʪ ʧʦ-ʨʘʟʥʦʤʫ, ʩʥʠʞʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʊɹʂ-ʈʇ ʫ 
D. baicalensis ʚʦʟʤʦʞʥʦ ʩʚʷʟʘʥʦ ʩ ʧʨʦʮʝʩʩʘʤʠ ʜʝʛʨʘʜʘʮʠʠ ʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩ-
ʣʦʪ ʠʣʠ ʩ ʥʝʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘ ʩʯʝʪ ʦʙʱʝʛʦ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʤʝ-
ʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʠ ʦʩʚʝʱʝʥʥʦʩʪʠ. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʪʘʙʦʣʠʟʤʘ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʠ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʫ ʜʚʫʭ ʚʠʜʦʚ ʙʘʡ-

ʢʘʣʴʩʢʦʡ ʵʥʜʝʤʠʯʥʦʡ ʚʦʜʦʨʦʩʣʠ Draparnaldioides / ʋ. ɸ. ɺʘʩʠʣʴʝʚʘ, ʂ. ɸ. ʂʠʨʠʯʝʥʢʦ, ʄ. ɸ. ʊʠʤʦʬʝʝʚ, 
ʆ. ʀ. ɻʨʘʙʝʣʴʥʳʭ // ɺʝʩʪʥʠʢ ɹʫʨʷʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɹʠʦʣʦʛʠʷ, ʛʝʦʛʨʘʬʠʷ. ï 2023. ï 
ˉ 1. ï ʉ. 3ï11. doi: 10.18101/2587-7143-2023-1-3-11 
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ʆʉʆɹɽʅʅʆʉʊʀ ɺʆɼʅʆɻʆ ʈɽɾʀʄɸ, ʈʆʉʊɸ ʀ ʇʈʆɼʋʂʊʀɺʅʆʉʊʀ 
ʀɿʋʏɸɽʄʓʍ ʃɽʂɸʈʉʊɺɽʅʅʓʍ ʈɸʉʊɽʅʀʁ ɺ ʉɺʗɿʀ ʉ 
ʇʈʆʀɿʈɸʉʊɸʅʀɽʄ ɺ ɸʈʀɼʅʓʍ ʋʉʃʆɺʀʗʍ 

ʊ. ɺ. ɺʦʣʦʰʠʥʘ, ɽ. ʄ. ʄʘʯʢʘʝʚʘ 
ʌɻɹʆʋ ɺʆ çʂʘʣʤʳʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɹ. ɹ. ɻʦʨʦʜʦʚʠʢʦʚʘè, ʕʣʠʩʪʘ,  
ʈʦʩʩʠʷ 
tat-vol.94@mail.ru 

ʂʘʣʤʳʢʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʦʚ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 
ʈʦʩʩʠʠ. ɸʨʠʜʥʦʩʪʴ ʢʣʠʤʘʪʘ ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʝʛʦ ʙʠʦʨʘʟʥʦ-
ʦʙʨʘʟʠʝ. ʅʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʤʦʛʫʪ ʧʨʦʠʟʨʘʩʪʘʪʴ ʨʘʩʪʝʥʠʷ, ʧʨʠʩʧʦʩʦʙʠʚʰʠʝʩʷ ʢ ʵʢʩ-
ʪʨʝʤʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʤʝʩʪʦʦʙʠʪʘʥʠʷ. ɺʦ ʬʣʦʨʝ ʂʘʣʤʳʢʠʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 
100 ʚʠʜʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥ-
ʥʳʭ ʙʦʪʘʥʠʯʝʩʢʦʤʫ ʠʟʫʯʝʥʠʶ ʬʣʦʨʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʂʘʣʤʳʢʠʠ, ʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪ-
ʩʫʪʩʪʚʫʶʪ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʫʯʝʥʠʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʝʢʘʨʩʪʚʝʥ-
ʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʈʝʩʧʫʙʣʠʢʝ. ʀʟ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʉʦʣʦʜʢʘ ʛʦ-
ʣʘʷ (Glycyrrhiza glabra L.) ʷʚʣʷʝʪʩʷ ʜʘʚʥʦ ʠʟʚʝʩʪʥʳʤ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʤ ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʤ ʨʘʩʪʝʥʠʝʤ ʚ ʤʝʜʠʮʠʥʝ. ʄʝʥʝʝ ʠʟʚʝʩʪʥʘ ɻʨʠʥʜʝʣʠʷ ʨʘʩʪʦʧʳʨʝʥʥʘʷ (Grindelia 
squarrosa L). ʆʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʝʥʘ ʚ ʫʩʣʦʚʠʷʭ ʂʘʣʤʳʢʠʠ. ʉʚʝʜʝʥʠʷ ʦ ʝʝ ʧʨʦʠʟ-
ʨʘʩʪʘʥʠʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ ʠ ʠʤʝʶʪ 
ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚ ʧʨʠʨʦʜʥʳʭ ʠ ʣʘʙʦʨʘʪʦʨ-
ʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʛʦ ʩʪʘʪʫʩʘ, pocʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʉʦʣʦʜʢʠ ʠ ɻʨʠʥ-
ʜʝʣʠʠ ʧʨʠ ʧʨʦʠʟʨʘʩʪʘʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʂʘʣʤʳʢʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʬʘʟʝ ʮʚʝ-
ʪʝʥʠʷ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʥʘ ʵʪʦʡ ʩʪʘʜʠʠ ʦʥʪʦʛʝʥʝʟʘ ʨʘʩʪʝʥʠʷ ʩʠʥʪʝʟʠʨʫʶʪ ʠ ʥʘʢʘʧʣʠʚʘʶʪ 
ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. 

ɸʥʘʣʠʟ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʉʦʣʦʜʢʠ ʠ ɻʨʠʥʜʝʣʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʠʟʫʯʘʝʤʳʭ ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʧʨʠ ʧʨʦʠʟʨʘʩʪʘʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʂʘʣʤʳʢʠʠ 
ʥʝʚʳʩʦʢʦ. ɺ ʣʠʩʪʴʷʭ ʩʦʜʝʨʞʠʪʩʷ 59ï66 %, ʚ ʮʝʣʦʤ ʨʘʩʪʝʥʠʠ 55ï61 %. ʈʘʩʪʝʥʠʷ ʨʘʟʣʠ-
ʯʘʣʠʩʴ ʧʦ ʚʝʣʠʯʠʥʝ ʦʙʱʝʡ ʦʚʦʜʥʝʥʥʦʩʪʠ ʣʠʩʪʴʝʚ ʠ ʮʝʣʦʛʦ ʨʘʩʪʝʥʠʷ. ɹʦʣʝʝ ʚʳʩʦʢʘʷ 
ʦʚʦʜʥʝʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ɻʨʠʥʜʝʣʠʠ ʢʘʢ ʜʣʷ ʣʠʩʪʴʝʚ, ʪʘʢ ʠ ʮʝʣʦʛʦ ʨʘʩʪʝʥʠʷ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʉʦʣʦʜʢʦʡ. ʋʩʪʘʥʦʚʣʝʥʦ ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʨʘʥʩʧʠʨʘʮʠʠ ʉʦʣʦʜʢʠ ʩʦʩʪʘʚʣʷʝʪ 
495 ʤʛ/ʛ ʯ. ʋ ɻʨʠʥʜʝʣʠʠ ʧʦʪʝʨʷ ʚʦʜʳ ʚ ʧʨʦʮʝʩʩʝ ʪʨʘʥʩʧʠʨʘʮʠʠ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ 
(361 ʤʛ/ʛ ʯ). ʀʩʧʘʨʷʷ ʤʝʥʴʰʝ ʚʦʜʳ, ʜʘʥʥʦʝ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʝʥʠʝ ʩʦʭʨʘʥʷʣʦ ʙʦʣʝʝ 
ʚʳʩʦʢʫʶ ʦʙʱʫʶ ʦʚʦʜʥʝʥʥʦʩʪʴ ʣʠʩʪʴʝʚ ʠ ʮʝʣʦʛʦ ʨʘʩʪʝʥʠʷ. ɼʣʷ ʦʮʝʥʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʠ ʠʭ ʧʨʦʠʟʨʘʩʪʘʥʠʠ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʟʦʥʝ, ʚ ʨʘʟʥʳʭ ʢʣʠʤʘʪʠ-
ʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚʘʞʥʦ ʠʟʫʯʝʥʠʝ ʠʭ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʷ, ʪ. ʝ. ʧʨʦʜʫʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ. ʀʟʫʯʝʥʠʝ ʨʦʩʪʘ ʚ ʫʩʣʦʚʠʷʭ ʂʘʣʤʳ-
ʢʠʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʉʦʣʦʜʢʘ ʚ ʥʘʯʘʣʝ ʠʶʣʷ ʤʝʩʷʮʘ ʠʤʝʣʘ ʚʳʩʦʪʫ 55 ʩʤ ʠ ʚ ʢʦʥʮʝ ʮʚʝʪʝ-
ʥʠʷ ʜʦʩʪʠʛʘʣʘ 63 ʩʤ. ɻʨʠʥʜʝʣʠʷ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʜʦʩʪʠʛʘʣʘ ʚʳʩʦʪʳ ʦʪ 55 ʜʦ 70 ʩʤ. ɿʥʘ-
ʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʡ ʩʳʨʦʡ ʠ ʩʫʭʦʡ ʚʝʩ ʠʤʝʣʠ ʨʘʩʪʝʥʠʷ ʉʦʣʦʜʢʠ ʛʦʣʦʡ ʟʘ ʩʯʝʪ ʬʦʨʤʠʨʦ-
ʚʘʥʠʷ ʤʦʱʥʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʢʦʨʥʝʚʠʱʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʢʦʣʦʛʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʘʞʥʳʭ ʚʠʜʦʚ ʣʝʢʘʨʩʪʚʝʥ-
ʥʳʭ ʨʘʩʪʝʥʠʡ ʬʣʦʨʳ ʂʘʣʤʳʢʠʠ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʮʝʥʢʠ ʠʭ ʘʜʘʧʪʠʚʥʦʩʪʠ, ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʠ ʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʧʦ 
ʩʦʭʨʘʥʝʥʠʶ ʠʭ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 
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ʀɿʄɽʅɽʅʀɽ ʌʀʊʆʈɸɿʅʆʆɹʈɸɿʀʗ ɹɸʉʉɽʁʅɸ ʆɿɽʈɸ ʀʃʔʏʀʈ ɿɸ 
ʇʆʉʃɽɼʅʀɽ 6500 ʃɽʊ 

ɽ. ɺ. ɺʦʣʯʘʪʦʚʘ, ɽ. ɺ. ɹʝʟʨʫʢʦʚʘ, ʉ. ɸ. ʈʝʰʝʪʦʚʘ, ɽ. ɺ. ʂʝʨʙʝʨ 
ʀɻʍ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
volchatova@igc.irk.ru 

ʌʠʪʦʨʘʟʥʦʦʙʨʘʟʠʝ ʨʝʛʠʦʥʘ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʝʛʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ. ʇʦʥʠ-
ʤʘʥʠʝ ʜʦʣʛʦʩʨʦʯʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʨʘʩʪʝʥʠʡ ʠ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠ-
ʤʘʪʘ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ ʩʪʘʪʴ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʣʷ ʙʫʜʫʱʠʭ ʩʪʨʘʪʝʛʠʡ ʫʧʨʘʚʣʝʥʠʷ 
ʣʘʥʜʰʘʬʪʦʤ ʠ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʨʝʛʠʦʥʝ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʘʣʴʬʘ-
ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʛʦʣʦʮʝʥʝ ʚ ʢʦʪʣʦʚʠʥʝ ʦʟʝʨʘ ʀʣʴʯʠʨ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʆʢʠʥʩʢʦʤ 
ʧʣʘʪʦ (ɺʦʩʪʦʯʥʳʡ ʉʘʷʥ). ʆʟʝʨʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʚʳʩʦʪʝ 1952 ʥ. ʫ. ʤ. 

ʂʝʨʥ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ʙʳʣ ʧʨʦʙʫʨʝʥ ʚ 2013 ʛ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʣʦʞʝ-
ʥʠʡ ʦʟʝʨʘ ʧʨʠʤʝʥʷʣʠʩʴ ʤʝʪʦʜʳ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ ʩʪʨʘʪʠ-
ʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʘ ʪʘʢʞʝ ʤʝʪʦʜ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʜʘʪʠʨʦʚʢʠ ʦʪʣʦʞʝ-
ʥʠʡ. ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʦʪʦʙʨʘʞʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʩʪʨʦʝʥʘ ʜʠʘʛʨʘʤʤʘ ʠʟ-
ʤʝʥʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʚ ʙʘʩʩʝʡʥʝ ʦʟʝʨʘ ʀʣʴʯʠʨ ʟʘ ʧʦʩʣʝʜʥʠʝ 6500 ʣʝʪ. 

ɺʠʟʫʘʣʴʥʦ ʥʘ ʢʨʠʚʦʡ ʧʘʣʠʥʦʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʳʜʝʣʷʶʪʩʷ ʯʝʪʳʨʝ 
ʵʪʘʧʘ ʠʟʤʝʥʝʥʠʷ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʢʦʪʣʦʚʠʥʝ ʦʟʝʨʘ ʀʣʴʯʠʨ. ɹʦʣʝʝ ʨʘʥʥʠʡ ʵʪʘʧ, 
ʧʨʠʤʝʨʥʦ 6500ï5000 ʣ. ʥ., ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʩʪʝʧʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʦʚ. 
ʅʘ ʦʪʤʝʪʢʝ 6500 ʣʝʪ ʚ ʦʟʝʨʝ ʀʣʴʯʠʨ ʥʘʙʣʶʜʘʝʪʩʷ ʦʢʦʣʦ 19 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʢ ʦʪʤʝʪʢʝ ʚ 
5000 ʣʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʩʥʠʞʘʝʪʩʷ ʜʦ 14. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʜʠʥʘʤʠʢʠ ʣʝʜʥʠʢʦʚ ʶʛʘ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ, ʧʨʝʜʧʦʣʘʛʘ-
ʝʪʩʷ, ʯʪʦ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʣʝʜʥʠʢʠ ʤʦʛʣʠ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʥʫʪʴ ʚ ʩʨʝʜʥʝʤ ʛʦʣʦ-
ʮʝʥʝ. ʄʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʢʦʪʣʦʚʠʥʝ 
ʦʟʝʨʘ ʀʣʴʯʠʨ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʪʘʷʥʠʝʤ ʣʝʜʥʠʢʦʚ ʠ ʧʦʩʣʝʜʦʚʘʚʰʠʤ ʟʘ ʥʠʤ ʠʟʤʝ-
ʥʝʥʠʝʤ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʘ ʪʘʢʞʝ ʧʝʨʝʫʚʣʘʞʥʝʥʠʝʤ ʧʦʯʚʳ. 

ɺ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʧʨʠʤʝʨʥʦ 5000ï4000 ʣ. ʥ. ʣʠʥʠʷ ʪʨʝʥʜʘ, ʚʳʨʘʞʝʥʥʘʷ ʧʦʣʠʥʦ-
ʤʦʤ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ, ʦʪʨʘʞʘʝʪ ʧʝʨʠʦʜ ʦʪʩʫʪʩʪʚʠʷ ʨʝʟʢʦʛʦ ʨʦʩʪʘ ʠʣʠ ʩʥʠʞʝʥʠʷ ʢʦʣʠ-
ʯʝʩʪʚʘ ʚʠʜʦʚ. ʅʝʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʩ ʜʠʘʧʘʟʦʥʦʤ ʚ 500 ʣʝʪ ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ 
ʧʝʨʝʩʪʨʦʝʥʠʝʤ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʪʘʢ ʢʘʢ 
ʢʣʠʤʘʪ ʚ ʵʪʦ ʚʨʝʤʷ ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʦʙʨʝʪʘʣ ʙʦʣʝʝ ʘʨʠʜʥʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʫʨʦʚʝʥʴ ʩʦʣʥʝʯ-
ʥʦʡ ʠʥʩʦʣʷʮʠʠ ʫʚʝʣʠʯʠʚʘʣʩʷ. ɺ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ 4000ï1800 ʣ. ʥ. ʦʪʤʝʯʘʝʪʩʷ ʩʣʘʙʘʷ 
ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʘ ʚʠʜʦʚ ʚ ʢʦʪʣʦʚʠʥʝ ʦʟʝʨʘ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 
ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʩʪʘʥʦʚʣʝʥʠʠ ʘʨʠʜʥʦʛʦ ʢʣʠ-
ʤʘʪʘ, ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʚʰʝʛʦ ʨʘʟʚʠʪʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ʇʦʩʣʝ 
1800 ʣ. ʥ. ʠ ʢ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʪʝʥʜʝʥʮʠʷ ʫʩʠʣʠʚʘʝʪʩʷ. ɿʘ ʧʦʩʣʝʜʥʠʝ 1800 ʣʝʪ ʢʦʣʠʯʝʩʪʚʦ 
ʚʠʜʦʚ ʚ ʢʦʪʣʦʚʠʥʝ ʦʟ. ʀʣʴʯʠʨ ʚʦʟʨʘʩʪʘʝʪ ʩ 17 ʜʦ 27. ʉʦʛʣʘʩʥʦ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʤʫ 
ʘʥʘʣʠʟʫ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟ. ʀʣʴʯʠʨ, ʦʩʥʦʚʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 
ʧʨʦʠʩʭʦʜʷʪ ʩʨʝʜʠ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʪʦʛʜʘ ʢʘʢ ʩʨʝʜʠ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠ-
ʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 

ɺ ʮʝʣʦʤ ʨʘʩʩʯʠʪʘʥʥʦʝ ʯʠʩʣʦ ʚʠʜʦʚ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʳʨʦʩʣʦ ʩ 19 ʜʦ 
27. ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 6500 ʣʝʪ ʚ 
ʙʘʩʩʝʡʥʝ ʦʟʝʨʘ ʀʣʴʯʠʨ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ ʨʝʟʢʦʡ ʩʤʝʥʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʨʘʩʪʠʪʝʣʴ-
ʥʦʩʪʴ ʨʘʟʚʠʚʘʣʘʩʴ ʨʘʚʥʦʤʝʨʥʦ, ʬʠʪʦʨʘʟʥʦʦʙʨʘʟʠʝ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʫʚʝʣʠʯʠʣʦʩʴ. 
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ʈɸɿɺʀʊʀɽ ʈɸʉʊʀʊɽʃʔʅʆʉʊʀ ʅɸ ʌʆʅɽ ɺʃʀʗʅʀʁ  
ʇʈʀʈʆɼʅʆ-ɸʅʊʈʆʇʆɻɽʅʅʓʍ ʌɸʂʊʆʈʆɺ ɺ ʇʆʉʃɽɼʅʀɽ ɼɽʉʗʊʀʃɽʊʀʗ 
ɺ ɹɸʁʂɸʃʔʉʂʆʄ ʈɽɻʀʆʅɽ 

ɺ. ʀ. ɺʦʨʦʥʠʥ, ɸ. ʇ. ʉʠʟʳʭ, ɺ. ɸ. ʆʩʢʦʣʢʦʚ, ɸ. ʇ. ɻʨʠʮʝʥʶʢ 
ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
vosk@sifibr.irk.ru 

ʈʝʘʢʮʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚ 
ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʦʩʠʪ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʥʘ ʬʦʥʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʣʠ-
ʤʘʪʘ ʚ ɹʘʡʢʘʣʴʩʢʦʡ ʉʠʙʠʨʠ. ʆʩʥʦʚʥʳʤʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ 
ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ɹʘʡʢʘʣʴʩʢʦʤ ʨʝʛʠʦʥʝ, ʩʣʝ-
ʜʫʝʪ ʩʯʠʪʘʪʴ ʤʥʦʛʦʣʝʪʥʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʩʦʚ ʚ ʢʘʯʝʩʪʚʝ ʣʝʩʦʩʳʨʴʝʚʦʡ ʙʘʟʳ ʚʪʦʨʦʡ 
ʧʦʣʦʚʠʥʳ XX ʚ. ʠ ʦʙʰʠʨʥʳʝ ʧʦʞʘʨʳ ʢʦʥʮʘ ʧʨʦʰʣʦʛʦ, ʥʘʯʘʣʘ XXI ʩʪʦʣʝʪʠʷ. ʉʫʱʝ-
ʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʦʢʘʟʳʚʘʝʪ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʨʝʛʠʦʥʘ ʩ ʥʘʣʠʯʠʝʤ 
ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʘʛʣʦʤʝʨʘʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʀʨʢʫʪʩʢʦ-ʏʝʨʝʤʭʦʚʩʢʦ-ʐʝʣʝʭʦʚʩʢʠʡ 
ʫʟʝʣ ʠ ʛ. ʋʣʘʥ-ʋʜʵ, ʩ ʨʘʟʚʠʪʦʡ ʩʝʣʠʪʝʙʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʧʦʙʝʨʝʞʠʡ ʦʟ. ɹʘʡʢʘʣ, ʦʩʦʙʝʥʥʦ 
ʚ ʶʞʥʦʡ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʷʭ ʇʨʠʙʘʡʢʘʣʴʷ. ʅʘ ʚʳʨʫʙʢʘʭ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ) ʬʦʨʤʠʨʫʶʪʩʷ ʣʝʩʘ ʧʦ ʣʝʩʦʦʙʨʘʟʫʶʱʠʤ (ʢʦʨʝʥ-
ʥʳʤ ʭʚʦʡʥʳʤ) ʧʦʨʦʜʘʤ ʜʝʨʝʚʴʝʚ, ʯʘʩʪʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʜʝʪ ʯʝʨʝʟ ʨʘʟʚʠʪʠʝ ʛʨʫʧʧʠʨʦ-
ʚʦʢ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ï ʙʝʨʝʟʳ ʠ ʦʩʠʥʳ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ, ʩʪʘ-
ʥʦʚʣʝʥʠʝ ʢʦʨʝʥʥʳʭ ʣʝʩʦʚ ʟʘʪʷʛʠʚʘʝʪʩʷ ʥʘ ʤʥʦʛʠʝ ʛʦʜʳ, ʚ ʩʣʫʯʘʷʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʦʞʘ-
ʨʦʚ ï ʥʘ ʜʝʩʷʪʠʣʝʪʠʷ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʣʝʩʦʚ ʪʝʨʨʠʪʦʨʠʡ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ 
ʧʨʦʤʳʰʣʝʥʥʳʤ ʠ ʩʝʣʠʪʝʙʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ ʇʨʠʙʘʡʢʘʣʴʷ ʠ ɿʘʙʘʡʢʘʣʴʷ. ʅʘ ʛʘʨʷʭ ʨʘʟ-
ʥʳʭ ʣʝʪ ʧʦʚʩʝʤʝʩʪʥʦ ʬʦʨʤʠʨʫʶʪʩʷ ʚʪʦʨʠʯʥʳʝ (ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ) ʣʝʩʘ, ʦʩʦʙʝʥʥʦ ʵʪʦ 
ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʚʝʨʭʦʚʠʡ ʨʝʢ, ʧʨʠʪʦʢʦʚ ɹʘʡʢʘʣʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝ-
ʨʝʜʴ, ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʦʝʤʥʦʩʪʠ ʚʦʜʦʪʦʢʦʚ ʠ ʛʠʜʨʦʨʝʞʠʤʘʭ ɹʘʡʢʘʣ ʚ ʮʝʣʦʤ. 
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ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ʉʪʨʫʢʪʫʨʘ ʠ ʪʝʥʜʝʥʮʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʝʩʦʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʦʟʝʨʘ ɹʘʡʢʘ / ɸ. ʇ. ʉʠʟʳʭ, 

ɸ. ʇ. ɻʨʠʮʝʥʶʢ, ɸ. ʀ. ʐʝʭʦʚʮʦʚ, ɺ. ʀ. ɺʦʨʦʥʠʥ // ɻʝʦʛʨʘʬʠʷ ʠ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ. ï 2019. ï ˉ 5.  ï 
ʉ. 33ï37. 

ɺʦʨʦʥʠʥ ɺ. ʀ. ʇʦʯʚʝʥʥʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʢʘʢ ʤʝʪʦʜ ʠʥʜʠʢʘʮʠʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʠ-
ʪʝʣʴʥʦʩʪʠ ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ / ɺ. ʀ. ɺʦʨʦʥʠʥ, ɸ. ʇ. ʉʠʟʳʭ, ɺ. ɸ. ʆʩʢʦʣʢʦʚ // ɻʝʦʛʨʘʬʠʷ ʠ ʧʨʠʨʦʜʥʳʝ 
ʨʝʩʫʨʩʳ.  ï 2022. ï ˉ 3. ï ʉ. 77ï86. 

ɺʦʨʦʥʠʥ ɺ. ʀ. ʉʪʨʫʢʪʫʨʥʦ-ʜʠʥʘʤʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʣʝʩʦʚ ʙʘʩʩʝʡʥʘ ʦʟʝʨʘ ɹʘʡʢʘʣ / ɺ. ʀ. ɺʦʨʦ-
ʥʠʥ, ɸ. ʇ. ʉʠʟʳʭ, ɺ. ɸ. ʆʩʢʦʣʢʦʚ // ɻʝʦʛʨʘʬʠʷ ʠ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ. ï 2023. ï ˉ 1. ï ʉ. 58ï66. 
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ʌʋʅʂʎʀʆʅɸʃʔʅʓɽ ʇʈʀɿʅɸʂʀ ɺɽʉɽʅʅʀʂɸ ERANTHIS ɺ ʖɾʅʆʄ 
ʇʈʀɹɸʁʂɸʃʔɽ (ʅɸ ʇʈʀʄɽʈɽ ɹɸʁʂɸʃʔʉʂʆɻʆ ɿɸʇʆɺɽɼʅʀʂɸ) 

ʅ. ʉ. ɻʘʤʦʚʘ 1,2

1 ʄɻʋ ʠʤ. ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
2 ɹʘʡʢʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, ʊʘʥʭʦʡ, ʈʦʩʩʠʷ 
bg_natagamova@mail.ru 

ʇʦʧʫʣʷʮʠʠ ʚʝʩʝʥʥʠʢʘ Eranthis ʚ ʖʞʥʦʤ ʇʨʠʙʘʡʢʘʣʴʝ ʚʳʟʳʚʘʶʪ ʠʥʪʝʨʝʩ ʙʦʪʘʥʠ-
ʢʦʚ, ʧʦʩʢʦʣʴʢʫ ʤʝʩʪʥʘʷ ʬʦʨʤʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʠʧʠʯʥʦʛʦ ʧʦ ʤʦʨʬʦʣʦʛʠʠ Eranthis sibirica 
Nakai ʨʷʜʦʤ ʧʨʠʟʥʘʢʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ï ʨʘʟʤʝʨʘʤʠ ʠ ʬʦʨʤʦʡ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ. 
ɺʳʜʝʣʝʥʠʝ ʵʪʠʭ ʨʘʩʪʝʥʠʡ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʚʠʜ Eranthis tanhoensis Erst, ʦʜʥʘʢʦ, ʦʢʘ-
ʟʘʣʦʩʴ ʥʝʩʦʩʪʦʷʪʝʣʴʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʤʘʩʩʦʚʦʛʦ ʛʝʥʝʪʠ-
ʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʡ Eranthis ʠʟ ʖʞʥʦʡ ʉʠʙʠʨʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, 
ʯʪʦ ʬʦʨʤʘ ʩ ʍʘʤʘʨ-ɼʘʙʘʥʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʪʣʠʯʠʷ, ʛʝʥʝʪʠʯʝʩʢʠ ʥʝ 
ʦʙʦʩʦʙʣʷʝʪʩʷ ʦʪ ʦʙʱʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ Eranthis sibirica. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʞʠʟʥʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʭʘʤʘʨ-
ʜʘʙʘʥʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʚʝʩʝʥʥʠʢʘ ʥʘ ʧʨʠʤʝʨʝ ɹʘʡʢʘʣʴʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ. ɼʣʷ ʵʪʦʛʦ ʠʩ-
ʧʦʣʴʟʦʚʘʥ ʧʦʜʭʦʜ ʜʣʷ ʨʘʩʯʝʪʦʚ ʚʢʣʘʜʘ C-, R- ʠ S- ʩʪʨʘʪʝʛʠʡ ʚ StrateFy. ɺ ʧʦʣʝʚʦʡ ʩʝʟʦʥ 
2022 ʛ. ʙʳʣ ʦʪʦʙʨʘʥ ʤʘʪʝʨʠʘʣ ʩ ʰʝʩʪʠ ʧʣʦʱʘʜʦʢ ʚ ʣʝʩʥʦʤ ʧʦʷʩʝ ʠ ʩ ʦʜʥʦʡ ʧʣʦʱʘʜʢʠ ʥʘ 
ʩʫʙʘʣʴʧʠʡʩʢʦʤ ʣʫʛʫ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ, 
ʢʘʢ ʫʜʝʣʴʥʘʷ ʣʠʩʪʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ (ʦʙʘ ï ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʜʣʷ ʚʝʛʝʪʘ-
ʪʠʚʥʳʭ ʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ) ʠ ʤʘʩʩʘ ʩʝʤʷʥ. ʊʘʢʞʝ ʙʳʣʦ ʧʦʜʩʯʠʪʘʥʦ ʯʠʩʣʦ ʧʣʦʜʦʣʠ-
ʩʪʠʢʦʚ ʚ ʟʘʚʷʟʘʚʰʠʭʩʷ ʧʣʦʜʘʭ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʫʜʝʣʴʥʦʡ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʷʚʠʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ 
ʚʢʣʘʜ ʚ ʞʠʟʥʝʥʥʫʶ ʩʪʨʘʪʝʛʠʶ ʢʘʢ ʚʝʛʝʪʘʪʠʚʥʳʭ, ʪʘʢ ʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ ʚʥʦʩʠʪ R-
ʩʪʨʘʪʝʛʠʷ (çʨʫʜʝʨʘʣʴʥʘʷè); C-ʩʪʨʘʪʝʛʠʷ (çʢʦʥʢʫʨʝʥʪʥʘʷè) ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ, ʘ 
ʚʢʣʘʜ S-ʩʪʨʘʪʝʛʠʠ (çʩʪʨʝʩʩ-ʪʦʣʝʨʘʥʪʥʘʷè) ʤʠʥʠʤʘʣʝʥ ʠ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʨʘʚʝʥ ʥʫʣʶ. ʊʷ-
ʛʦʪʝʥʠʝ ʢ ʨʫʜʝʨʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʛʨʫʧʧʳ ʚʝʩʝʥ-
ʥʠʭ ʵʬʝʤʝʨʦʠʜʦʚ, ʠ ʚʝʩʝʥʥʠʢ ʥʝ ʩʪʘʣ ʠʩʢʣʶʯʝʥʠʝʤ. ʊʘʢʞʝ ʧʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘ-
ʙʦʪʢʝ ʨʝʟʫʣʴʪʘʪʦʚ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʳ R) ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʢʘ-
ʟʘʪʝʣʠ ʫʜʝʣʴʥʦʡ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʥʘʯʠʤʦ ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʚʝʛʝʪʘʪʠʚʥʳʤʠ ʠ 
ʛʝʥʝʨʘʪʠʚʥʳʤʠ ʦʩʦʙʷʤʠ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʧʣʦʱʘʜʢʠ, ʠ ʵʪʦ ʨʘʟʣʠʯʠʝ ʩʦʭʨʘʥʷʝʪʩʷ ʜʣʷ 
ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʣʦʱʘʜʦʢ. 

ʉʨʘʚʥʝʥʠʝ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ ʚʳʷʚʠʣʦ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʛʝʥʝʨʘʪʠʚʥʳ-
ʤʠ ʦʩʦʙʷʤʠ ʣʝʩʥʳʭ ʧʣʦʱʘʜʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʙʘʣʴʧʠʡʩʢʠʤ ʣʫʛʦʤ, ʛʜʝ ʨʘʩʪʝʥʠʷ ʚ 
ʩʨʝʜʥʝʤ ʚʳʰʝ ʚ 1,5 ʨʘʟʘ. ʊʘʢʞʝ ʥʘ ʚʩʝʭ ʧʣʦʱʘʜʢʘʭ ʟʥʘʯʠʤʦ ʨʘʟʣʠʯʘʣʠʩʴ ʚʳʩʦʪʳ ʚʝʛʝ-
ʪʘʪʠʚʥʳʭ ʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ (ʧʦʩʣʝʜʥʠʝ ʚʜʚʦʝ ʚʳʰʝ). ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʧʣʦʜʦʣʠʩʪʠ-
ʢʦʚ ʥʘ ʦʜʥʫ ʦʩʦʙʴ ʩʦʩʪʘʚʠʣʦ 3ï4, ʙʝʟ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʣʦʱʘʜʢʘʤʠ (ʧʨʠ ʤʠ-
ʥʠʤʫʤʝ 0 ʠ ʤʘʢʩʠʤʫʤʝ 9). ʄʘʩʩʘ 50 ʩʝʤʷʥ ʟʘʤʝʪʥʦ ʠʟʤʝʥʷʣʘʩʴ ʤʝʞʜʫ ʧʣʦʱʘʜʢʘʤʠ (ʦʪ 
0,099 ʛ. ʜʦ 0,285 ʛ.); ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʵʪʦʛʦ ʧʦʢʘ ʥʝ ʚʳʷʚʣʝʥʳ. 

ʅʘ ʧʦʣʝʚʦʡ ʩʝʟʦʥ 2023 ʛ. ʟʘʧʣʘʥʠʨʦʚʘʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ 
ʩ ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʣʫʛʦʚ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʨʘʚʥʝʥʠʷ ʦʩʦʙʝʡ çʣʝʩʥʦʡè ʠ çʩʫʙʘʣʴʧʠʡ-
ʩʢʦʡè ʛʨʫʧʧ ʥʘ ʙʦʣʝʝ ʦʙʰʠʨʥʦʤ ʤʘʪʝʨʠʘʣʝ. 

    . . .      
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ɼʀʅɸʄʀʂɸ ʅɸʇʆʏɺɽʅʅʆɻʆ ʇʆʂʈʆɺɸ  
ɺ ɸʅʊʈʆʇʆɻɽʅʅʆ ʅɸʈʋʐɽʅʅʓʍ ʉʆʉʅʗʂɸʍ 

ʀ. ɸ. ɻʦʥʯʘʨʦʚʘ 1,2, ʃ. ʅ. ʉʢʨʠʧʘʣʴʱʠʢʦʚʘ 1, ɸ. ʇ. ɹʘʨʯʝʥʢʦʚ 1 

1 ʀʃ ʉʆ ʈɸʅ, ʌʀʎ ʂʅʎ ʉʆ ʈɸʅ, ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 
2 ʂɻɸʋʂ çʂʂʂʄè, ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 
iagoncharova007@mail.ru 

ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʣʝʩʥʳʝ ʬʠʪʦʮʝʥʦʟʳ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʚʩʝ 
ʷʨʫʩʳ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʫʷʟʚʠʤ ʞʠʚʦʡ ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, ʯʪʦ ʦʙʫ-
ʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʝʛʦ ʩʦʩʪʦʷʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʧʦ 
ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ ʚ ʩʦʩʥʷʢʝ ʨʘʟʥʦʪʨʘʚʥʦ-ʦʩʦʯʢʦʚʦ-ʟʝʣʝʥʦʤʦʰʥʦʤ ʚ ʧʝʨʠʦʜ 
2017ï2022 ʛʛ. ɺ 2017 ʛ. ʬʠʪʦʮʝʥʦʟ ʷʚʣʷʣʩʷ ʥʝʥʘʨʫʰʝʥʥʳʤ ʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʝʩʪʝ-
ʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (ʠʥʜʝʢʩ ʩʠʥʘʥʪʨʦʧʠʟʘʮʠʠ ʨʘʚʝʥ 0, ʪʨʦʧʠʥʦʯʥʘʷ ʩʝʪʴ ʥʝ ʨʘʟ-
ʚʠʪʘ). 

ɺ 2018 ʛ. ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʩʦʩʥʷʢʘ ʥʘʯʘʣʦʩʴ ʘʢʪʠʚʥʦʝ ʚʝʜʝʥʠʝ ʢʦʪ-
ʪʝʜʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʥʦʚʳʡ ʬʠʪʦʮʝʥʦʟ 
ʨʝʟʢʦ ʫʩʠʣʠʣʦʩʴ. ɿʘ ʛʦʜ, ʧʨʦʰʝʜʰʠʡ ʩ ʧʨʝʜʳʜʫʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʚʝʣʠʯʠʣʘʩʴ ʧʣʦ-
ʱʘʜʴ ʪʨʦʧʠʥʦʯʥʦʡ ʩʝʪʠ ʥʘ 10 %, ʩʦʢʨʘʪʠʣʦʩʴ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʪʨʘʚʷʥʦ-
ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ (ʩ 80 ʜʦ 70 %) ʠ ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʦʛʦ ʷʨʫʩʘ (ʩ 20 ʜʦ 5 %) (p < 0,05). 
ʉʦʢʨʘʪʠʣʠ ʩʚʦʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʚʠʜʳ, ʤʘʣʦʫʩʪʦʡʯʠʚʳʝ ʢ ʚʳʪʘʧʪʳʚʘʥʠʶ: Vicia 
unijuga, Polygonatum odoratum, ʪʦʛʜʘ ʢʘʢ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʚʠʜʦʚ, ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʫʩʪʦʡʯʠʚʳʭ ʢ ʫʧʣʦʪʥʝʥʠʶ ʧʦʯʚʳ (Thalictrum foetidum, Calamagrostis arundinacea) ʫʚʝ-
ʣʠʯʠʣʦʩʴ (p < 0,05). ʀʥʜʝʢʩ ʩʠʥʘʥʪʨʦʧʠʟʘʮʠʠ ʚ ʬʠʪʦʮʝʥʦʟʝ ʟʘ ʛʦʜ ʫʚʝʣʠʯʠʣʩʷ c 0 ʜʦ 
4 %, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʚʥʝʜʨʝʥʠʠ ʩʠʥʘʥʪʨʦʧʥʳʭ ʚʠʜʦʚ. ɺʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʝʪ ʦ ʨʝʟʢʦ ʚʦʟʨʦʩʰʝʡ ʟʘ ʛʦʜ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʝ. ɺ ʧʝʨʠʦʜ 2019ï2021 ʛʛ. ʫʚʝ-
ʣʠʯʠʣʘʩʴ ʧʣʦʱʘʜʴ ʪʨʦʧʠʥʦʯʥʦʡ ʩʝʪʠ ʥʘ 5 %, ʩʦʭʨʘʥʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʩʦʢʨʘʱʝʥʠʷ ʧʨʦ-
ʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʠ ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʦʛʦ ʷʨʫʩʦʚ. ʅʝʟʥʘ-
ʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʠ ʩʚʦʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʚʠʜʳ, ʤʘʣʦʫʩʪʦʡʯʠʚʳʝ ʢ ʚʳʪʘʧʪʳʚʘ-
ʥʠʶ, ʪʦʛʜʘ ʢʘʢ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʚʠʜʦʚ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʳʭ ʢ ʫʧʣʦʪʥʝʥʠʶ 
ʧʦʯʚʳ ʦʩʪʘʣʦʩʴ ʥʘ ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ. ʀʥʜʝʢʩ ʩʠʥʘʥʪʨʦʧʠʟʘʮʠʠ ʟʘ ʪʨʝʭʣʝʪʥʠʡ ʧʝʨʠʦʜ 
ʫʚʝʣʠʯʠʣʩʷ ʜʦ 5 %. ɺʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʧʦʩʪʦʷʥ-
ʥʦʡ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ, ʬʠʪʦʮʝʥʦʟ ʧʨʦʭʦʜʠʣ ʩʪʘʜʠʶ ʘʜʘʧʪʘ-
ʮʠʠ. ɺ 2022 ʛ. ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʟʘ ʛʦʜ ʠʥʜʝʢʩ ʩʠʥʘʥʪʨʦʧʠʟʘʮʠʠ, ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳ-
ʪʠʝ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʠ ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʦʛʦ ʷʨʫʩʘ ʥʝ ʠʟʤʝʥʠʣʠʩʴ, ʧʣʦʱʘʜʴ 
ʪʨʦʧʠʥʦʯʥʦʡ ʩʝʪʠ ʦʩʪʘʣʘʩʴ ʥʘ ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ, ʥʝʩʤʦʪ-
ʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʥʘʛʨʫʟʢʫ, ʬʠʪʦʮʝʥʦʟ ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ ʧʨʠʰʝʣ 
ʚ ʩʪʘʙʠʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ɻʦʥʯʘʨʦʚʘ ʀ. ɸ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʟʘʧʘʩʳ ʬʠʪʦʤʘʩʩʳ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʘʥʪʨʦʧʦʛʝʥʥʦ 

ʥʘʨʫʰʝʥʥʳʭ ʩʦʩʥʷʢʘʭ ʂʨʘʩʥʦʷʨʩʢʦʡ ʣʝʩʦʩʪʝʧʠ / ʀ. ɸ. ɻʦʥʯʘʨʦʚʘ, ʃ. ʅ. ʉʢʨʠʧʘʣʴʱʠʢʦʚʘ, ɸ. ʇ. ɹʘʨʯʝʥ-
ʢʦʚ // ʈʘʩʪʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ. ï 2019. ï ʊ. 55, ˉ 3. ï ʉ. 409ï421. doi: 10.1134/S0033994619030087 

ʉʦʚʨʝʤʝʥʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʩʥʦʚʳʭ ʵʢʦʩʠʩʪʝʤ ʂʨʘʩʥʦʷʨʩʢʦʡ ʣʝʩʦʩʪʝ-
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PINUS SYLVESTRIS ʇʈʀ ɺʆɿɼɽʁʉʊɺʀʀ ɺʓɹʈʆʉʆɺ ʂʈʋʇʅʆɻʆ 
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ʆ. ɺ. ʂʘʣʫʛʠʥʘ 1, ʃ. ɺ. ɸʬʘʥʘʩʴʝʚʘ 2, ʊ. ɸ. ʄʠʭʘʡʣʦʚʘ 1 
1 ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
2 ʀʆʕɹ ʉʆ ʈɸʅ, ʋʣʘʥ-ʋʜʵ, ʈʦʩʩʠʷ 
olignat32@inbox.ru 

ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʟʦʥʝ ʙʦʨʝʘʣʴʥʳʭ ʣʝʩʦʚ, ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴ-
ʥʳʤʠ ʣʝʩʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ 80 % ï ʭʚʦʡʥʳʝ ʥʘʩʘʞʜʝʥʠʷ. ʀʭ ʩʦʩʪʦʷʥʠʝ ʟʘʚʠ-
ʩʠʪ ʦʪ ʮʝʣʦʛʦ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝ-
ʥʠʷ, ʢʦʪʦʨʦʝ ʫʩʠʣʠʚʘʝʪʩʷ ʞʝʩʪʢʠʤʠ ʧʨʠʨʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ʅʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʚ ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ, ʟʘʛʨʷʟʥʷʝʤʳʭ ʚʳʙʨʦʩʘʤʠ ʢʨʫʧ-
ʥʝʡʰʝʛʦ ʚ ʩʪʨʘʥʝ ʠ ʤʠʨʝ ɹʨʘʪʩʢʦʛʦ ʘʣʶʤʠʥʠʝʚʦʛʦ ʟʘʚʦʜʘ (ɹʨɸɿ). ʆʙʲʝʤ ʚʳʙʨʦʩʦʚ ʟʘ-
ʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʵʪʦʛʦ ʟʘʚʦʜʘ ʚ ʘʪʤʦʩʬʝʨʫ ʜʦʩʪʠʛʘʝʪ 76 ʪʳʩ. ʪ ʚ ʛʦʜ. ʅʘʠʙʦʣʝʝ ʪʦʢ-
ʩʠʯʥʳʤʠ ʠʭ ʢʦʤʧʦʥʝʥʪʘʤʠ (1ï3 ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ) ʷʚʣʷʶʪʩʷ ʬʪʦʨʩʦʜʝʨʞʘʱʠʝ ʩʦʝʜʠʥʝ-
ʥʠʷ, ʘ ʪʘʢʞʝ ʦʢʩʠʜʳ ʩʝʨʳ, ʘʟʦʪʘ, ʇɸʋ, ʪʚʝʨʜʳʡ ʘʵʨʦʟʦʣʴ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʟʥʘʯʠ-
ʪʝʣʴʥʘ ʜʦʣʷ ʘʣʶʤʠʥʠʷ, ʢʨʝʤʥʠʷ ʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʚʳʷʚʠʪʴ ʘʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʭʚʦʠ Pinus 
sylvestris L. ʧʨʠ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʝʝ ʟʘʛʨʷʟʥʝʥʠʷ ʵʤʠʩʩʠʷʤʠ ɹʨɸɿʘ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʷʚʣʝʥʠʷ ʚʳʩʦʢʦʠʥʬʦʨʤʘʪʠʚʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ, 
ʦʪʨʘʞʘʶʱʠʭ ʨʝʘʢʮʠʶ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʩʪʨʝʩʩʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ɼʣʷ ʦʙʩʣʝʜʦʚʘ-
ʥʠʷ ʣʝʩʦʚ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʝʪʴ ʠʟ 29 ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ (ʇʇ). ɿʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ 
ʧʦ ʫʨʦʚʥʶ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘ-
ʣʠʟʘ ʜʘʥʥʳʭ ʦ ʩʦʜʝʨʞʘʥʠʠ ʵʣʝʤʝʥʪʦʚ-ʧʦʣʣʶʪʘʥʪʦʚ ʚ ʭʚʦʝ ʩʦʩʥʳ ʥʘ ʚʩʝʭ ʇʇ, ʧʨʠ ʵʪʦʤ 
ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʠ ʠʥʜʝʢʩ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʦʡ 
ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʭʚʦʠ. ɹʳʣʠ ʚʳʜʝʣʝʥʳ ʜʨʝʚʦʩʪʦʠ ʩʣʘʙʦʛʦ, ʩʨʝʜʥʝ-
ʛʦ, ʩʠʣʴʥʦʛʦ ʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʬʦʥʦʚʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ 
ʩʘʤʳʤʠ ʥʠʟʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʵʣʝʤʝʥʪʦʚ ʚ ʭʚʦʝ. 

ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʯʝ-
ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʫ ʩʦʩʥʳ ʧʨʠ ʟʘʛʨʷʟʥʝʥʠʠ ʩʣʫʞʘʪ ʠʟʤʝʥʝʥʠʷ ʚʠʟʫʘʣʴʥʳʭ (ʫʚʝʣʠʯʝʥʠʝ 
ʧʨʦʮʝʥʪʘ ʜʝʬʦʣʠʘʮʠʠ ʢʨʦʥ, ʩʥʠʞʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʭʚʦʠ) ʠ ʤʦʨʬʦʣʦʛʠʯʝ-
ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʭʚʦʠ ʠ ʧʦʙʝʛʦʚ ʜʝʨʝʚʴʝʚ (ʫʤʝʥʴʰʝʥʠʝ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʤʘʩʩʳ 
ʭʚʦʠ ʠ ʧʦʙʝʛʦʚ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʘ ʭʚʦʠʥʦʢ ʥʘ ʧʦʙʝʛʝ). ʀ ʪʝ, ʠ ʜʨʫʛʠʝ ʧʦʢʘʟʘʣʠ ʚʳʩʦ-
ʢʠʡ ʫʨʦʚʝʥʴ ʢʦʨʨʝʣʷʮʠʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʭʚʦʝ ʧʦʣʣʶʪʘʥʪʦʚ. ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪ-
ʨʳ ʭʚʦʠ ʠʟʤʝʥʷʶʪʩʷ ʥʝʣʠʥʝʡʥʦ ʠ ʤʦʛʫʪ ʙʳʪʴ, ʢʘʢ ʩʣʝʜʩʪʚʠʝʤ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʧʦʣʣʶʪʘʥʪʦʚ, ʪʘʢ ʠ ʨʝʟʫʣʴʪʘʪʦʤ ʘʜʘʧʪʘʮʠʠ. ʂ ʠʟʤʝʥʝʥʠʷʤ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘ-
ʨʘʢʪʝʨʘ ʦʪʥʦʩʷʪʩʷ: ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʭʚʦʠ, ʮʝʥʪʨʘʣʴʥʦʛʦ ʮʠ-
ʣʠʥʜʨʘ ʠ ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ, ʫʤʝʥʴʰʝʥʠʝ ʪʦʣʱʠʥʳ ʧʦʢʨʦʚʥʳʭ ʪʢʘʥʝʡ ʠ ʤʝʟʦʬʠʣʣʘ, 
ʨʝʜʫʢʮʠʷ ʩʤʦʣʷʥʳʭ ʢʘʥʘʣʦʚ ʠ ʫʤʝʥʴʰʝʥʠʝ ʠʭ ʜʠʘʤʝʪʨʘ. ʇʨʠ ʢʨʠʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʟʘ-
ʛʨʷʟʥʝʥʠʷ, ʢʦʛʜʘ ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʣʶʪʘʥʪʦʚ ʚ ʭʚʦʝ ʩʦʩʥʳ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘ-
ʯʝʥʠʡ, ʘ ʫʨʦʚʝʥʴ ʜʝʬʦʣʠʘʮʠʠ ʢʨʦʥ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 75ï80 % ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ 
ʭʚʦʠ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ ʜʚʫʭ ʣʝʪ, ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʨʷʜʘ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʚ ʦʩʪʘʚʰʝʡʩʷ ʟʝʣʝʥʦʡ ʭʚʦʝ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʥʦʩʠʪ ʘʜʘʧʪʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʘʧʨʘʚ-
ʣʝʥʥʳʡ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʩʠʩʪʝʤ ʨʝʛʫʣʷʮʠʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʜʝʨʝʚʴʝʚ. 

    .  FWSS-2022-0002  122041100045-2 
(   )  FWSM-2021-0001  121030900138-8 (   ). 
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ʉʆɼɽʈɾɸʅʀɽ ɺʊʆʈʀʏʅʓʍ ʄɽʊɸɹʆʃʀʊʆɺ ʀ ɸʅʊʀʆʂʉʀɼɸʅʊʅɸʗ 
ɸʂʊʀɺʅʆʉʊʔ ʕʂʉʊʈɸʂʊʆɺ ʀɿ ʅɸɼɿɽʄʅʓʍ ʆʈɻɸʅʆɺ  
SPIRAEA AQUILEGIIFOLIA, ʇʈʆʀɿʈɸʉʊɸʖʑɽʁ ɺ ʈɽʉʇʋɹʃʀʂɽ ɹʋʈʗʊʀʗ 

ɺ. ɸ. ʂʦʩʪʠʢʦʚʘ 1, ʆ. ɺ. ʀʤʝʪʭʝʥʦʚʘ 2, ʊ. ʄ. ʐʘʣʜʘʝʚʘ 1, ʊ. ɸ. ʂʫʢʫʰʢʠʥʘ 1 
1 ʎʉɹʉ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 
2 ɺʉɻʋʊʋ, ʋʣʘʥ-ʋʜʵ, ʈʦʩʩʠʷ 
serebryakova-va@yandex.ru 

ʌʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʠʨʦʜʥʳʝ ʙʠʦʘʢʪʠʚʥʳʝ ʤʦʣʝʢʫʣʳ, 
ʧʨʦʷʚʣʷʶʱʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ, ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʫʶ ʠ ʜʨʫʛʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʆʮʝʥʢʘ ʩʦ-
ʜʝʨʞʘʥʠʷ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʭ ʠ ʙʠʦʜʦʩʪʫʧʥʳʭ ʬʦʨʤ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʫ ʧʨʝʜʩʪʘ-
ʚʠʪʝʣʝʡ ʤʝʩʪʥʦʡ ʬʣʦʨʳ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. 

ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ 40 % ʚʦʜʥʦ-
ʵʪʘʥʦʣʴʥʳʭ ʵʢʩʪʨʘʢʪʘʭ ʠʟ ʣʠʩʪʴʝʚ, ʩʦʮʚʝʪʠʡ ʠ ʩʪʝʙʣʝʡ Spiraea aquilegiifolia Pall., ʧʨʦ-
ʠʟʨʘʩʪʘʶʱʝʡ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ. ʄʘʪʝʨʠʘʣ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʙʠʨʘʣʠ ʚʦ 
ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ʀʚʦʣʛʠʥʩʢ ʠ ʊʘʧʭʘʨ ʀʚʦʣʛʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. ʇʨʠ ʩʙʦʨʝ 
ʤʘʪʝʨʠʘʣʘ ʫʯʠʪʳʚʘʣʠ ʵʢʩʧʦʟʠʮʠʶ ʩʢʣʦʥʘ ʭʦʣʤʘ. ʊʘʢʞʝ ʦʙʨʘʟʮʳ ʩʧʠʨʝʠ ʩʦʙʨʘʥʳ ʚ 
ʦʚʨʘʛʝ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ɻʘʥʟʫʨʠʥʩʢʦʛʦ ʢʨʷʞʘ ʠ ʥʘ ʨʘʚʥʠʥʥʦʤ ʫʯʘʩʪʢʝ ʨʘʟʥʦʪʨʘʚʥʦ-
ʟʣʘʢʦʚʦʡ ʟʘʣʝʞʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʩʦʮʚʝʪʠʷʭ (6,65ï
7,82 %) ʠ ʣʠʩʪʴʷʭ (6,72ï7,91 %) S. aquilegiifolia ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝ ʦʪʣʠʯʘʝʪʩʷ. ɺ ʩʪʝʙ-
ʣʷʭ ʩʦʜʝʨʞʘʥʠʝ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ 4 ʨʘʟʘ ʥʠʞʝ (1,67ï2,13 %), ʯʝʤ ʚ ʣʠʩʪʴʷʭ ʠ 
ʩʦʮʚʝʪʠʷʭ. ʅʘʠʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʦʪʤʝʯʝʥʘ ʚ ʣʠʩʪʴʷʭ ʠ ʩʦ-
ʮʚʝʪʠʷʭ ʨʘʩʪʝʥʠʡ, ʩʦʙʨʘʥʥʳʭ ʥʘ ʩʢʣʦʥʝ ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʬʝʥʦʣ-
ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ ʚ ʣʠʩʪʴʷʭ (4,93ï8,78 %) ʠ ʩʦʮʚʝʪʠʷʭ (5,54ï8,17 %) ʩʧʠʨʝʠ ʪʘʢʞʝ ʥʝ 
ʦʪʣʠʯʘʝʪʩʷ, ʚ ʩʪʝʙʣʷʭ (0,51ï1,26 %) ʚ 10 ʨʘʟ ʥʠʞʝ. ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʬʝʥʦʣʢʘʨ-
ʙʦʥʦʚʳʭ ʢʠʩʣʦʪ ʚʳʷʚʣʝʥʦ ʚ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ ʠʟ ʦʚʨʘʛʘ ʠ ʚ ʩʦʮʚʝʪʠʷʭ ʩʧʠʨʝʠ, ʧʨʦʠʟ-
ʨʘʩʪʘʶʱʝʡ ʥʘ ʩʢʣʦʥʝ ʟʘʧʘʜʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʜʫʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʣʠ-
ʩʪʴʷʭ (21,57ï26,05 %) ʠ ʩʦʮʚʝʪʠʷʭ (22,14ï27,25 %) ʩʧʠʨʝʷ ʥʝ ʦʪʣʠʯʘʝʪʩʷ, ʚ ʩʪʝʙʣʷʭ 
ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʘʥʠʥʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʘʷ (2,68ï3,70 %). ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʪʘ-
ʥʠʥʦʚ ʚ ʚʦʜʥʦ-ʵʪʘʥʦʣʴʥʳʭ ʵʢʩʪʨʘʢʪʘʭ ʠʟ ʣʠʩʪʴʝʚ ʚʳʷʚʣʝʥʦ ʫ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶ-
ʱʠʭ ʥʘ ʩʢʣʦʥʝ ʟʘʧʘʜʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʠ ʚ ʩʦʮʚʝʪʠʷʭ ï ʥʘ ʩʢʣʦʥʝ ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. ʉʦ-
ʜʝʨʞʘʥʠʝ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʩʦʮʚʝʪʠʷʭ ʩʧʠʨʝʠ ʚʳʰʝ (5,06ï7,12 %), ʯʝʤ ʚ ʣʠʩʪʴʷʭ (4,61ï
5,72 %). ɺ ʩʪʝʙʣʷʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʣʘʚʦʥʦʠʜʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 1 %. ʅʘʠʙʦʣʴʰʝʝ ʠʭ ʩʦ-
ʜʝʨʞʘʥʠʝ ʦʙʥʘʨʫʞʝʥʦ ʚ ʩʦʮʚʝʪʠʷʭ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʩʢʣʦʥʝ ʚʦʩʪʦʯʥʦʡ 
ʵʢʩʧʦʟʠʮʠʠ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʢʘʪʝʭʠʥʦʚ ʚ ʣʠʩʪʴʷʭ (0,49ï0,65 %), ʩʦʮʚʝʪʠʷʭ (0,44ï0,83 %) 
ʠ ʩʪʝʙʣʷʭ (0,64ï0,80 %) ʩʧʠʨʝʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦ ʥʝʚʳʩʦʢʘʷ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ IC50, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ ʵʬʬʝʢʪ ʵʢʩʪʨʘʢʪʘ 
ʥʘ ʨʘʜʠʢʘʣ DPPH, ʦʙʨʘʟʮʳ ʠʟ ʣʠʩʪʴʝʚ (IC50 = 139,2ï188,5 ʤʢʛ/ʤʣ) ʠ ʩʦʮʚʝʪʠʡ 
(IC50 = 124,75ï161,55 ʤʢʛ/ʤʣ) S. aquilegiifolia ʦʢʘʟʘʣʠʩʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʩ 
ʥʘʠʤʝʥʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ IC50. ɸʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʢʩʪʨʘʢʪʦʚ ʢʦʨʨʝʣʠʨʫʝʪ ʩ 
ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʠʭ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (R = 0,96, p ᾽ 0,05), ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʭ ʢʠʩ-
ʣʦʪ (R = 0,87, p ᾽ 0,05), ʜʫʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ (R = 0,95, p ᾽ 0,05) ʠ ʬʣʘʚʦʥʦʣʦʚ (R = 0,94, 
p ᾽ 0,05). 

         23-24-
00310, https://rscf.ru/project/23-24-00310/. 
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ASTRAGALUS ANGARENSIS (FABACEAE) 

ʅ. ɺ. ʂʫʣʘʢʦʚʘ, ɸ. ɺ. ɺʝʨʭʦʟʠʥʘ 
ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
kulakova@sifibr.irk.ru 

ʈʦʜ Astragalus L. ʚʢʣʶʯʘʝʪ ʦʢʦʣʦ 2900 ʚʠʜʦʚ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 
ʣʦʢʘʣʴʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝʤ ʢ ʫʟʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʠʰʝ, ʦʙʫ-
ʩʣʦʚʣʠʚʘʶʱʠʭ ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʟʦʣʷʮʠʶ ʠ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʝ. Astragalus angarensis Turcz. 
ex Bunge ï ʨʝʜʢʠʡ ʵʥʜʝʤʠʯʥʳʡ ʚʠʜ, ʟʘʥʝʩʝʥʥʳʡ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʜʣʷ ʪʘʢʩʦʥʦʤʠʠ 
ʩʝʢʮʠʠ Dissitiflori DC, ʚ ʢʦʪʦʨʫʶ ʥʘʨʷʜʫ ʩ A. angarensis ʚʭʦʜʷʪ ʧʦʨʷʜʢʘ 150 ʚʠʜʦʚ, ʧʦʟ-
ʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʵʚʦʣʶʮʠʦʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʚʠʜʘʤʠ ʠ ʫʪʦʯʥʠʪʴ ʠʭ ʩʠʩʪʝʤʘʪʠʯʝ-
ʩʢʦʝ ʧʦʣʦʞʝʥʠʝ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʚʦʣʶʮʠʦʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ A. angarensis ʚ ʨʘʙʦʪʝ ʩ 
ʧʦʤʦʱʴʶ ʇʎʈ ʘʤʧʣʠʬʠʮʠʨʦʚʘʣʠ ʠ ʜʘʣʝʝ ʩʝʢʚʝʥʠʨʦʚʘʣʠ ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʠ ʷʜʝʨʥʳʭ (ITS) ʠ ʭʣʦʨʦʧʣʘʩʪʥʳʭ ʤʘʨʢʝʨʦʚ (rbcL, matK, trnL-trnF, trnH-psbA) ʦʙ-
ʨʘʟʮʘ A. angarensis ï ʚʘʫʯʝʨʘ ʚʠʜʘ ʠʟ ʆʩʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ 
(IRK00019363). ʈʝʟʫʣʴʪʘʪʳ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʷʜʝʨʥʳʭ ʠ ʭʣʦʨʦʧʣʘʩʪʥʳʭ ʤʘʨ-
ʢʝʨʦʚ ʩʦʛʣʘʩʦʚʳʚʘʣʠʩʴ. ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʣʦʨʦ-
ʧʣʘʩʪʥʳʭ ʤʘʨʢʝʨʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ A. angarensis ʢ ʢʣʘʜʝ Hypoglotis, 
ʚʢʣʶʯʘʶʱʝʡ sec. Dissitiflori c ʙʣʠʞʘʡʰʠʤ, ʠʟ ʠʤʝʶʱʠʭʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ GenBank, 
A. arbuscula. ɹʣʠʟʢʦʝ ʵʚʦʣʶʮʠʦʥʥʦʝ ʨʦʜʩʪʚʦ ʪʘʢʞʝ ʦʪʤʝʯʝʥʦ ʩ ʚʠʜʘʤʠ ʠʟ ʜʨʫʛʠʭ ʩʝʢ-
ʮʠʡ, ʚʢʣʶʯʘʷ: A. agrestis, A. dilutus, A. mongholicus var. dahuricus. ɸʥʘʣʠʟ ʨʝʛʠʦʥʘ ITS1-
ITS2 (602 ʥ.ʦ.) ʧʦʜʪʚʝʨʜʠʣ ʤʘʢʩʠʤʘʣʴʥʦʝ ʛʝʥʝʪʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ 
ʩ A. lenensis. ɼʣʷ A. lenensis ʚ GenBank ʥʝʪ ʜʘʥʥʳʭ ʦ ʜʨʫʛʠʭ ʛʝʥʥʳʭ ʨʝʛʠʦʥʘʭ. ʅʫʢʣʝʦ-
ʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʵʪʠʭ ʜʚʫʭ ʚʠʜʦʚ ʦʪʣʠʯʘʶʪʩʷ ʦʜʥʦʡ ʪʨʘʥʟʠʮʠʝʡ ʚ ITS1. ʆʙʘ 
ʚʠʜʘ ʧʨʠʥʘʜʣʝʞʘʪ ʦʜʥʦʡ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʣʠʥʠʠ, ʧʨʠ ʵʪʦʤ A. lenensis ʚʝʨʦʷʪʥʦ ʷʚʣʷ-
ʝʪʩʷ ʙʦʣʝʝ ʵʚʦʣʶʮʠʦʥʥʦ ʤʦʣʦʜʳʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ A. angarensis. ʇʦʣʫʯʝʥʥʘʷ ʥʫʢʣʝʦ-
ʪʠʜʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʘʫʯʝʨʥʦʛʦ ʦʙʨʘʟʮʘ A. angarensis ʜʝʧʦʥʠʨʦʚʘʥʘ ʚ ʙʘʟʫ ʜʘʥ-
ʥʳʭ GenBank ʩ ʥʦʤʝʨʦʤ ʜʦʩʪʫʧʘ OQ877241. ʅʫʢʣʝʦʪʠʜʥʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦ-
ʚʘʥʥʳʭ ʤʘʨʢʝʨʦʚ ʧʨʠ ʩʨʘʚʥʝʥʠʠ 100 ʙʣʠʞʘʡʰʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠʟ ʙʘʟʳ GenBank 
ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʨʷʜʫ: trnH-psbA>trnL-trnF>ITS>rbcL>matK. ʅʝʢʦʜʠʨʫʶʱʠʝ ʨʝʛʠʦʥʳ: 
ITS, trnL-trnF, trnH-psbA, ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʜʝʣʝʮʠʷʤʠ ʠ ʚʩʪʘʚʢʘʤʠ, ʧʨʠ ʵʪʦʤ ʚ ITS 
ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʪʦʣʴʢʦ ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʳʝ ʚʩʪʘʚʢʠ/ʜʝʣʝʮʠʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʵʚʦʣʶʮʠʦʥ-
ʥʦ ʙʣʠʟʢʠʭ ʢ A. angarensis ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʧʨʦʠʩʭʦʜʠʣʠ ʠʟ ʵʢʦʪʦʧʦʚ ʧʫʩʪʳʥʴ ʩʝ-
ʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʂʠʪʘʷ. ɺʝʨʦʷʪʥʦ, ʵʚʦʣʶʮʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʣʠʥʠʠ, ʢ 
ʢʦʪʦʨʦʡ ʦʪʥʦʩʷʪʩʷ A. angarensis ʠ A. lenensis ʧʨʦʠʩʭʦʜʠʣʘ ʟʘ ʩʯʝʪ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʢ ʟʘ-
ʩʫʰʣʠʚʳʤ ʫʩʣʦʚʠʷʤ ʠ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫʪʦʯ-
ʥʝʥʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʵʚʦʣʶʮʠʦʥʥʳʝ ʦʪʥʦʰʝʥʠʷ A. angarensis ʚ ʬʠʣʦʛʝ-
ʥʝʪʠʯʝʩʢʦʡ ʢʣʘʜʝ Hypoglottis. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʧʨʠʤʝʥʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʦ-
ʣʦʞʝʥʠʷ ʚʠʜʦʚ ʨʦʜʘ Astragalus. 

    .   0277-2022-0001 
(  .  122041100047-6). 
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ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ ʏʋɾɽʈʆɼʅʓʍ ɺʀɼʆɺ ʇɽʃɸɻʀʏɽʉʂʀʍ 
ʄʀʂʈʆɺʆɼʆʈʆʉʃɽʁ ɺ ɹɸʈɽʅʎɽɺʆʄ ʄʆʈɽ ʂɸʂ ʉʃɽɼʉʊɺʀɽ 
ɻʃʆɹɸʃʔʅʓʍ ʀɿʄɽʅɽʅʀʁ ʂʃʀʄɸʊɸ 

ʇ. ʈ. ʄʘʢʘʨʝʚʠʯ, ɺ. ɺ. ʃʘʨʠʦʥʦʚ, ɸ. ɸ. ʆʣʝʡʥʠʢ, ʇ. ʉ. ɺʘʱʝʥʢʦ 
ʄʄɹʀ ʈɸʅ, ʄʫʨʤʘʥʩʢ, ʈʦʩʩʠʷ 
makarevich@mmbi.info 

ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ ʩ 1980-ʭ ʛʛ. ʧʝʨʝʞʠʚʘʝʪ ʪʝʥʜʝʥʮʠʶ ʙʳʩʪʨʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʧʦʜ 
ʚʣʠʷʥʠʝʤ ʛʣʦʙʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʛʠʜʨʦʣʦ-
ʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ 
ʧʦʩʪʫʧʘʶʱʝʡ ʘʪʣʘʥʪʠʯʝʩʢʦʡ ʚʦʜʳ. ʆʢʝʘʥʠʯʝʩʢʠʝ ʪʝʯʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 
ʚʦʜʳ ʥʘʧʨʷʤʫʶ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʩʚʦʝʥʠʶ ʯʫʞʝʨʦʜʥʳʤʠ ʚʠʜʘʤʠ ʥʦʚʳʭ ʜʣʷ ʥʠʭ ʘʢʚʘʪʦ-
ʨʠʡ. ʅʦ ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʟ ʥʠʭ ʤʦʛʫʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʦʢʨʫ-
ʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʥʘʠʙʦʣʴʰʝʡ ʤʝʨʝ ʫʩʠʣʝʥʠʝ ʧʨʠʪʦʢʘ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʜ ʠ ʧʦʪʝʧʣʝʥʠʝ 
ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʩʪʨʫʢʪʫʨʝ ʩʦʦʙʱʝʩʪʚ ʧʝʣʘʛʠʯʝʩʢʠʭ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ, ʚʳʟʳʚʘʷ ʠʟʤʝʥʝ-
ʥʠʷ ʠʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʥʦʚʳʭ ʚʠʜʦʚ ʪʨʦʧʠʯʝʩʢʦʛʦ 
ʠ ʪʨʦʧʠʯʝʩʢʦ-ʙʦʨʝʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʩ 2007 ʧʦ 2019 ʛ. ʚ ɹʘ-
ʨʝʥʮʝʚʦʤ ʤʦʨʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ, ʨʘʥʝʝ ʚ ʵʪʦʤ ʚʦʜʦʝʤʝ ʥʝ ʚʩʪʨʝʯʘʚ-
ʰʠʝʩʷ, ʣʠʙʦ ʠʭ ʥʘʭʦʜʢʠ ʩʯʠʪʘʣʠʩʴ ʩʦʤʥʠʪʝʣʴʥʳʤʠ. ʉʧʠʩʦʢ ʚʠʜʦʚ ʚʢʣʶʯʘʝʪ 17 ʧʨʝʜ-
ʩʪʘʚʠʪʝʣʝʡ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʠʟ ʢʦʪʦʨʳʭ 16 ï ʜʠʥʦʬʣʘʛʝʣʣʷʪʳ (ʂʣʘʩʩ Dinophyceae), 1 ï 
ʜʠʘʪʦʤʦʚʘʷ ʚʦʜʦʨʦʩʣʴ Proboscia indica (ʂʣʘʩʩ Bacillariophyceae). 

ɸʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʚʨʝʤʝʥʥʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 
ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʤʠʢʨʦʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʯʝʪʢʦ 
ʧʨʠʚʷʟʘʥʦ ʢ ʪʝʧʣʳʤ ʩʪʨʫʷʤ ʪʝʯʝʥʠʡ, ʧʨʠʭʦʜʷʱʠʭ ʠʟ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ. ʆʩʣʘʙʣʝ-
ʥʠʝ ʩʠʣʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʵʪʠʭ ʚʦʜʥʳʭ ʤʘʩʩ ʚ ʛʣʫʙʴ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʩ ʟʘʧʘʜʘ ʦʢʘʟʳʚʘʝʪ-
ʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʧʨʠʩʫʪʩʪʚʠʝ ʚʩʝʣʝʥʮʝʚ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʚʦ-
ʜʦʝʤʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʭ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʥʘʭʦʜʦʢ ʭʘʨʘʢʪʝʨʠ-
ʟʫʶʪʩʷ ʶʛʦ-ʟʘʧʘʜʥʘʷ ʠ ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʘʢʚʘʪʦʨʠʠ, ʘ ʜʘʣʝʝ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʩʝʚʝʨ ʠ ʚʦ-
ʩʪʦʢ ʯʠʩʣʦ ʪʘʢʠʭ ʚʠʜʦʚ ʩʥʠʞʘʝʪʩʷ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʦʨʛʘ-
ʥʠʟʤʦʚ ʧʨʠʫʨʦʯʝʥʦ ʢ ʥʘʠʙʦʣʝʝ ʪʝʧʣʳʤ ʛʦʜʘʤ, ʚ ʢʦʪʦʨʳʝ ʧʨʠʪʦʢ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʜʥʳʭ 
ʤʘʩʩ ʫʩʠʣʠʚʘʝʪʩʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʣʷ ʧʝʣʘʛʠʯʝʩʢʠʭ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ, ʥʦʚʳʭ ʜʣʷ ɹʘʨʝʥʮʝʚʘ 
ʤʦʨʷ, ʚ ʦʙʱʝʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʥʝʟʥʘʯʠʪʝʣʴʥʘ. ʅʝ ʥʘʙʣʶʜʘʝʪʩʷ ʠʭ ʤʘʩ-
ʩʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʥʠ ʚ ʦʜʠʥ ʩʝʟʦʥ ʛʦʜʘ, ʦʥʠ ʥʝ ʦʙʨʘʟʫʶʪ ʚʳʩʦʢʠʭ ʙʠʦʤʘʩʩ ʠ ʥʝ ʠʟʤʝʥʷʶʪ 
ʩʪʨʫʢʪʫʨʫ ʩʦʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. ɺ ʠʪʦʛʝ ʠʭ ʧʦʷʚʣʝʥʠʝ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ 
ʩʘʤʠʭ ʧʣʘʥʢʪʦʥʥʳʭ ʘʣʴʛʦʮʝʥʦʟʦʚ ʠ ʥʝ ʦʢʘʟʳʚʘʝʪ ʢʘʢʦʛʦ-ʣʠʙʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 
ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʙʘʨʝʥʮʝʚʦʤʦʨʩʢʠʭ ʧʝʣʘʛʠʯʝʩʢʠʭ ʵʢʦʩʠʩʪʝʤ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʝʱʝ ʨʘʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝ-
ʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʦʷʚʣʝʥʠʷ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʚ ʘʨʢʪʠʯʝʩʢʠʭ ʚʦʜʘʭ. 
ɹʦʣʝʝ ʪʦʛʦ, ʫʯʠʪʳʚʘʷ ʨʘʩʪʫʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʬʠʢʩʠʨʫʝʤʳʭ ʩʣʫʯʘʝʚ ʥʘʭʦʜʦʢ ʥʝʭʘʨʘʢʪʝʨ-
ʥʳʭ ʜʣʷ ɸʨʢʪʠʢʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʠ ʩʦʭʨʘ-
ʥʝʥʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʪʨʝʥʜʘ ʧʨʦʮʝʩʩ ʚʩʝʣʝʥʠʷ ʙʫʜʝʪ ʫʩʠʣʠʚʘʪʴʩʷ. ɺ 
ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʳ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ: ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʦʦʙʱʝʩʪʚ, 
ʫʛʥʝʪʝʥʠʝ ʘʙʦʨʠʛʝʥʥʳʭ ʚʠʜʦʚ ʠ ʩʥʠʞʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʝʣʘʛʠʯʝʩʢʠʭ 
ʵʢʦʩʠʩʪʝʤ. 
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ʈɽʇʈɽɿɽʅʊɸʊʀɺʅʓɽ ʕʂʆʉʀʉʊɽʄʓ ʂʈʀʆʃʀʊʆɿʆʅʓ  
ɺ ʀɿʄɽʅʗʖʑɽʄʉʗ ʂʃʀʄɸʊɽ 

ʊ. ʍ. ʄʘʢʩʠʤʦʚ, ɸ. ʇ. ʄʘʢʩʠʤʦʚ, ʈ. ɽ. ʇʝʪʨʦʚ, ʉ. ɺ. ʂʘʨʩʘʥʘʝʚ 

ʀɹʇʂ ʌʀʎ ʗʅʎ ʉʆ ʈɸʅ, ʗʢʫʪʩʢ, ʈʦʩʩʠʷ 
tcmax@mail.ru 

ɹʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʥʦʛʦʣʝʪʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʢʨʫʛʦʚʦʨʦʪʫ ʫʛ-
ʣʝʨʦʜʘ ʘʨʢʪʠʯʝʩʢʠʭ ʪʫʥʜʨ ʠ ʙʦʨʝʘʣʴʥʳʭ ʣʝʩʦʚ ʉʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʈʦʩʩʠʠ. ʇʦʣʫʯʝʥ ʨʷʜ 
ʢʦʥʢʨʝʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ: 1) ʚʳʷʚʣʝʥʳ ʤʠʢʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʫʛʣʝʨʦʜʥʦʛʦ 
ʙʘʣʘʥʩʘ; 2) ʧʦʢʘʟʘʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʨʝʭ ʚʠʜʦʚ ʧʘʨʥʠʢʦ-
ʚʳʭ ʛʘʟʦʚ (ʉʆ2, ʉʅ4, N2O) ʠ ʯʝʨʥʦʛʦ ʫʛʣʝʨʦʜʘ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 
ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ; 3) ʠʩʩʣʝʜʦʚʘʥʳ ʫʛʣʝʨʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʣʝʩʥʳʭ ʠ ʪʫʥʜʨʦʚʳʭ ʵʢʦʩʠ-
ʩʪʝʤ; 4) ʦʙʨʘʱʝʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʢʦʨʦʪʢʠʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. 
ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʦʛʘʱʝʥʠʶ ʘʪʤʦʩʬʝʨʳ ʩʝʚʝʨʥʳʭ ʰʠʨʦʪ ʫʛʣʝʢʠʩʣʦʪʦʡ; 
5) ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʜʝʣʝʥʠʡ ʙʠʦʛʝʥʥʳʭ ʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝ-
ʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʦʪ ʧʣʦʱʘʜʠ ʘʩʩʠʤʠʣʠʨʫʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ. 

ʌʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ ʠ ʜʳʭʘʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢʨʠʦʣʠʪʦʟʦʥʳ ʦʧʨʝʜʝ-
ʣʷʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ ʩ ʧʦʤʦʱʴʶ ʠʥʬʨʘʢʨʘʩʥʳʭ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʦʚ KIP-9010, 
Japan, ADC-Shimadzu, UK ʠ Li-Cor LI-6400, USA. ɼʣʷ ʦʙʱʝʛʦ ʘʥʘʣʠʟʘ ʯʠʩʪʦʛʦ ʫʛʣʝʢʠʩ-
ʣʦʪʥʦʛʦ ʛʘʟʦʦʙʤʝʥʘ ʵʢʦʩʠʩʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʵʜʜʠ-ʢʦʨʨʝʣʷʮʠʠ 
ʢʘʢ ʟʘʢʨʳʪʦʛʦ, ʪʘʢ ʠ ʦʪʢʨʳʪʦʛʦ ʪʠʧʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʘʭ ʦʪ 3 ʜʦ 34 ʤ. 

ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʈʦʩʩʠʠ ʟʘ ʢʦʨʦʪʢʠʡ ʚʝʛʝ-
ʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʚʳʩʦʢʠʤʠ ʫʨʦʚʥʷʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 
(ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʪʨʘʥʩʧʠʨʘʮʠʠ) ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʠʭ ʪʝʤʥʦʚʳʭ ʠ ʥʦʯʥʳʭ ʜʳʭʘʪʝʣʴ-
ʥʳʭ ʟʘʪʨʘʪʘʭ ʥʘ ʨʦʩʪ ʠ ʧʦʜʜʝʨʞʘʥʠʝ. ɹʦʣʴʰʘʷ ʤʝʞʛʦʜʦʚʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ 
ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʪʝʤʥʦʛʦ ʜʳʭʘʥʠʷ ʫ ʨʘʩʪʝʥʠʡ ʢʨʠʦʣʠʪʦʟʦʥʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʝʢʨʘʩ-
ʥʦʡ ʠʭ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʢ ʩʚʦʝʦʙʨʘʟʥʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʢʨʠʦʣʠʪʦʟʦʥʳ. 

ɺ ʧʦʥʠʤʘʥʠʠ ʩʪʨʘʪʝʛʠʠ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʘʜʘʧʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʢ ʠʟʤʝ-
ʥʝʥʠʷʤ ʢʣʠʤʘʪʘ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʳʷʩʥʝʥʠʝ ʚʢʣʘʜʘ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʠʭ ʜʦ-
ʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʊʘʢ, ʚʝʣʠʯʠʥʘ ʜʝʧʦʥʠʨʦʚʘʥʥʳʭ ʬʦʥʜʦʚ ʘʩʩʠʤʠʣʷʪʦʚ 
ʨʘʟʚʠʪʳʭ ʢʦʨʥʝʡ ʩʝʚʝʨʥʳʭ ʨʘʩʪʝʥʠʡ ʤʦʞʝʪ ʩʪʘʪʴ ʩʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʬʦʨʤʠʨʦʚʘ-
ʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢʨʠʦʣʠʪʦʟʦʥʳ. 

ʅʘʰʠ ʤʥʦʛʦʣʝʪʥʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʢʦʨʦʪʢʦʛʦ, ʥʦ ʪʝʧʣʦʛʦ ʚʝ-
ʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ (ʢʦʥʝʮ ʤʘʷ ï ʢʦʥʝʮ ʧʝʨʚʦʡ ʜʝʢʘʜʳ ʩʝʥʪʷʙʨʷ) ʤʝʨʟʣʦʪʥʳʝ ʣʝʩʥʳʝ 
ʵʢʦʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʩʪʦʢʦʤ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦ-
ʩʦʙʥʦʩʪʴʶ ʜʦ 6,1 ʢʛ ʉ ʛa-1 ʩʫʪ -1. 

ɻʣʘʚʝʥʩʪʚʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʝʩʦʚ ʢʨʠʦʣʠʪʦʟʦʥʳ ʧʨʠ 
ʧʦʪʝʧʣʝʥʠʠ ʢʣʠʤʘʪʘ ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʧʝʜʦʪʫʨʙʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʘʧʨʷʤʫʶ 
ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʢʨʫʛʦʚʦʨʦʪ ʦʩʥʦʚʥʳʭ ʦʨʛʘʥʦʛʝʥʦʚ ʚ ʵʢʦʩʠʩʪʝʤʝ. ʇʨʦʜʫʢʮʠʦʥʥʳʡ 
ʧʨʦʮʝʩʩ ʷʢʫʪʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʜʝʨʝʚʴʝʚ ʚ ʫʩʣʦʚʠʷʭ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ ʙʫʜʝʪ ʚ ʦʩʥʦʚ-
ʥʦʤ ʣʠʤʠʪʠʨʦʚʘʥ ʵʥʜʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ï ʫʩʪʴʠʯʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʵʢʟʦ-
ʛʝʥʥʳʤʠ ï ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʨʘʩʪʝʥʠʡ ʚʣʘʛʦʡ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʦʨʛʘʥʦʛʝʥʘʤʠ, ʦʩʦʙʝʥʥʦ 
ʘʟʦʪʦʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʝʜʦʪʫʨʙʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʢʨʠʦʣʠʪʦʟʦʥʝ ʤʦʛʫʪ ʩʠʣʴʥʦ ʧʦ-
ʚʣʠʷʪʴ ʥʘ ʚʳʚʦʜ ʦʩʥʦʚʥʳʭ ʦʨʛʘʥʦʛʝʥʦʚ ʠʭ ʦʙʱʝʛʦ ʢʨʫʛʦʚʦʨʦʪʘ ʚʝʱʝʩʪʚ ʠ ʩʥʠʞʝʥʠʶ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʝʨʟʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

    .  (  .  - 21-
121012190034-2). 
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ɺʃʀʗʅʀɽ ɸʕʈʆɿʆʃʔʅʓʍ ʏɸʉʊʀʎ ʅɸ ɾʀɿʅɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ 
ɻʆʈʆɼʉʂʀʍ ɼʈɽɺɽʉʅʓʍ ʈɸʉʊɽʅʀʁ 

ʊ. ɸ. ʄʠʭʘʡʣʦʚʘ, ʆ. ɺ. ʐʝʨʛʠʥʘ, ɼ. ɸ. ʏʝʩʥʘʢʦʚ 
ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
mikh@sifibr.irk.ru 

ɺʦʟʨʘʩʪʘʶʱʝʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝ-
ʨʠʦʜ ʩʪʘʣʦ ʚʘʞʥʝʡʰʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ. ʇʨʠ ʵʪʦʤ ʩʨʝʜʠ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ 
ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʫʨʙʘʥʠʟʘʮʠʠ ʚʳʜʝʣʷʝʪʩʷ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ 
ʛʦʨʦʜʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-
ʥʳʤʠ ʠ ʦʧʘʩʥʳʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʛʦʨʦʜʩʢʦʛʦ ʚʦʟʜʫʭʘ ʷʚʣʷʶʪʩʷ ʘʵʨʦʟʦʣʴʥʳʝ ʯʘʩʪʠʮʳ 
(ʧʦ ʘʥʛʣʦʷʟʳʯʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ï Particulate Matter, ʈʄ), ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʤʦʛʫʪ ʩʦʜʝʨ-
ʞʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʪʝʭʥʦʛʝʥʥʳʝ ʧʦʣʣʶʪʘʥʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʪʦʨʠʜʳ, ʭʣʦʨ-
ʩʦʜʝʨʞʘʱʠʝ, ʩʝʨʦʩʦʜʝʨʞʘʱʠʝ, ʥʠʪʨʘʪʳ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʇɸʋ, ʘ ʪʘʢʞʝ ʧʘʪʦʛʝʥʥʳʝ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʚʠʨʫʩʳ, ʘʣʣʝʨʛʝʥʳ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʮʝʥʠʪʴ ʟʘʛʨʷʟʥʝʥʠʝ ʛʦʨʦʜʩʢʠʭ ʣʝʩʦʚ ʘʵʨʦʟʦʣʴʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, 
ʚʳʷʚʠʪʴ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷ-
ʥʠʷ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʫʧʥʦʛʦ ʧʨʦʤʳʰ-
ʣʝʥʥʦʛʦ ʮʝʥʪʨʘ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ï ʛ. ʀʨʢʫʪʩʢʘ. ʇʣʦʱʘʜʴ ʛʦʨʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 280 ʢʚ. 
ʢʤ, ʧʨʠ ʵʪʦʤ ʛʦʨʦʜʩʢʠʝ ʣʝʩʘ ʟʘʥʠʤʘʶʪ ʦʢʦʣʦ 20 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ. ʋʨʦʚʝʥʴ ʟʘʛʨʷʟ-
ʥʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʝ ʦʮʝʥʠʚʘʝʪʩʷ ʀʨʢʫʪʩʢʠʤ ʋɻʄʉ ʢʘʢ çʚʳʩʦʢʠʡè. ɺ ʩʦʭʨʘʥʠʚʰʠʭ-
ʩʷ ʣʝʩʥʳʭ ʤʘʩʩʠʚʘʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʪʙʠʨʘʣʠ ʦʙʨʘʟʮʳ ʭʚʦʠ ʩʦʩʥʳ (Pinus 
sylvestris L.) ʠ ʣʠʩʪʚʝʥʥʠʮʳ (Larix sibirica Ledeb.), ʘ ʪʘʢʞʝ ʣʠʩʪʴʝʚ ʙʝʨʝʟʳ (Betula pen-
dula Roth) ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʭ ʟʘʛʨʷʟʥʝʥʠʷ ʘʵʨʦʟʦʣʴʥʳʤʠ ʯʘʩʪʠʮʘʤʠ (PM0.3, PM0.5, 
PM1, PM2.5, PM5, PM10). ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʩʜʝ-
ʣʘʥʳ ʬʦʪʦʛʨʘʬʠʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ (ʫʚʝʣʠʯʝʥʠʝ 800ï2000 ʢʨʘʪ, 16 000 ʢʨʘʪ) ʠ ʧʦ-
ʢʘʟʘʥʦ, ʯʪʦ ʘʵʨʦʟʦʣʴʥʳʝ ʯʘʩʪʠʮʳ ʠʥʪʝʥʩʠʚʥʦ ʘʜʩʦʨʙʠʨʫʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴʶ 
ʭʚʦʠ/ʣʠʩʪʴʝʚ, ʧʨʠ ʵʪʦʤ ʨʘʟʤʝʨʳ, ʬʦʨʤʘ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʯʘʩʪʠʮ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 
ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʈʝʥʪʛʝʥʦʩʧʝʢʪʨʘʣʴʥʳʡ ʤʠʢʨʦʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʦʝ 
ʩʦʜʝʨʞʘʥʠʝ ʚ PMx ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʫʛʣʝʨʦʜʘ, ʢʨʝʤʥʠʷ, ʬʦʩʬʦʨʘ, ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ, 
ʢʘʣʠʷ, ʥʘʪʨʠʷ, ʩʝʨʳ, ʭʣʦʨʘ, ʬʪʦʨʘ. ʍʚʦʷ ʠ ʣʠʩʪʴʷ ʤʦʛʫʪ ʙʳʪʴ ʧʦʢʨʳʪʳ ʯʘʩʪʠʮʘʤʠ ʪʚʝʨ-
ʜʦʛʦ ʘʵʨʦʟʦʣʷ ʥʘ 50ï75 %, ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʥʦʝ ʟʘʢʫʧʦʨʠʚʘʥʠʝ ʫʩʪʴʠʮ. ʋʩʪʘʥʦʚ-
ʣʝʥʦ, ʯʪʦ ʥʝʛʘʪʠʚʥʳʡ ʵʬʬʝʢʪ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʦʚʨʝʞʜʝʥʠʝʤ ʧʦ-
ʢʨʦʚʥʳʭ ʪʢʘʥʝʡ ʭʚʦʠ ʠ ʣʠʩʪʴʝʚ, ʦʥ ʧʨʦʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʥʘʨʫʰʝʥʠʠ ʚʘʞ-
ʥʝʡʰʠʭ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʪʨʘʥʩʧʠʨʘ-
ʮʠʠ, ʘ ʪʘʢʞʝ ʧʠʪʘʪʝʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ. ɺʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘ-
ʪʠʚʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʦʨʦʜʩʢʠʭ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʠ ʵʪʦʤ ʚ 
ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʪʘʢʦʡ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʘʢ ʬʦ-
ʪʦʩʠʥʪʝʟʠʨʫʶʱʠʡ ʦʙʲʝʤ ʢʨʦʥ, ʝʛʦ ʩʥʠʞʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʣʝʩ-
ʥʳʭ ʤʘʩʩʠʚʘʭ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʧʦʜʭʦʜʘ ʢ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʩʪʦʷ-
ʥʠʷ ʛʦʨʦʜʩʢʠʭ ʣʝʩʦʚ. 

         22-24-
00140, https://rscf.ru/project/22-24-00140/. 
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ʇʆɺʈɽɾɼɽʅʀʗ ʃɽʉɸ 

ʊ. ʀ. ʄʦʨʦʟʦʚʘ, ɺ. ʀ. ɺʦʨʦʥʠʥ 
ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
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ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʦʯʘʛʦʚ ʧʦʨʘʞʝʥʠʷ ʣʝʩʘ ʥʘʩʝʢʦʤʳʤʠ ʠ ʙʦʣʝʟʥʷʤʠ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠ-
ʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠʟʫʯʘʶʪʩʷ ʩ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʦ ʨʘʟʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 
ʠʟʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʦʚ ʩʪʚʦʣʦʚʳʭ ʚʨʝʜʠʪʝʣʝʡ ʧʦ ʚʦʟʨʘʩʪʥʦʤʫ ʩʦʩʪʘʚʫ ʜʨʝʚʦʩʪʦʝʚ; ʥʘ 
ʛʘʨʷʭ; ʧʦʚʨʝʞʜʝʥʠʝ ʣʝʩʘ ʘʵʨʦʧʨʦʤʚʳʙʨʦʩʘʤʠ; ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʝ ʣʝʩʘ ʥʘ ʧʦʜʪʦʧʣʷʝ-
ʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ; ʙʦʣʝʟʥʠ ʣʝʩʘ ʚ ʦʯʘʛʘʭ ʧʦʨʘʞʝʥʠʷ ʭʚʦʝʛʨʳʟʫʱʠʤʠ ʚʨʝʜʠʪʝʣʷʤʠ; ʧʦ-
ʚʨʝʞʜʝʥʠʝ ʣʝʩʘ ʧʨʠ ʟʘʛʨʷʟʥʝʥʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ʀʟʜʘʥʳ ʩʪʘʪʴʠ ʠ ʤʦʥʦʛʨʘʬʠʠ ʧʦ 
ʵʪʠʤ ʚʠʜʘʤ ʧʦʨʘʞʝʥʠʷ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʝʜʫʪʩʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʩʦʩʪʘʚʘ ʩʪʚʦʣʦʚʳʭ ʚʨʝʜʠ-
ʪʝʣʝʡ ʠ ʛʨʠʙʥʳʭ ʙʦʣʝʟʥʝʡ ʚ ʦʯʘʛʘʭ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʣʝʩʘ, ʧʦʩʢʦʣʴʢʫ ʷʚʥʦ 
ʧʨʦʷʚʠʣʘʩʴ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʦʚʨʝʞʜʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʣʝʩʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʧʦʚʨʝ-
ʞʜʝʥʠʷ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʊʘʢ, ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʜʨʝʚʦʩʪʦʝʚ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʚʦʜʷʥ-
ʢʦʡ ʨʝʟʢʦ ʤʝʥʷʝʪʩʷ ʵʥʪʦʤʦʢʦʤʧʣʝʢʩ ʚʨʝʜʠʪʝʣʝʡ ʣʝʩʘ. ʉʪʚʦʣʳ ʥʝ ʟʘʩʝʣʷʶʪʩʷ ʧʝʨʚʠʯʥʳ-
ʤʠ ʠ ʥʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʤʠ ʩʪʚʦʣʦʚʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ. ʅʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʷʪ ʚʪʦ-
ʨʠʯʥʳʝ ʚʨʝʜʠʪʝʣʠ ʣʝʩʘ. ʇʨʦʠʩʭʦʜʠʪ ʵʪʦ ʧʦ ʩʣʝʜʫʶʱʝʡ ʧʨʠʯʠʥʝ. ʇʨʠ ʧʦʨʘʞʝʥʠʠ ʜʝʨʝʚʘ 
ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʚʦʜʷʥʢʦʡ ʝʛʦ ʩʪʚʦʣ ʟʘʧʦʣʥʷʝʪʩʷ ʚʦʜʦʡ. ɼʨʝʚʝʩʠʥʘ ʩʪʘʥʦʚʠʪʩʷ ʠʟʙʳʪʦʯʥʦ 
ʚʣʘʞʥʦʡ ʠ ʥʘʩʝʢʦʤʳʝ, ʫ ʢʦʪʦʨʳʭ ʮʠʢʣ ʨʘʟʚʠʪʠʷ ʧʨʦʭʦʜʠʪ ʚ ʜʨʝʚʝʩʠʥʝ, ʥʝ ʟʘʩʝʣʷʶʪ ʪʘ-
ʢʠʝ ʜʝʨʝʚʴʷ ʚ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʡ ʬʘʟʳ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ. ɿʘʩʝʣʷʶʪʩʷ ʜʝʨʝʚʴʷ, ʧʦ-
ʨʘʞʝʥʥʳʝ ʚʦʜʷʥʢʦʡ ʪʦʣʴʢʦ ʥʘ ʧʦʩʣʝʜʥʝʡ ʩʪʘʜʠʠ ʫʩʳʭʘʥʠʷ ʜʝʨʝʚʘ, ʢʦʛʜʘ ʙʘʢʪʝʨʠʠ ʫʞʝ 
ʧʝʨʝʩʪʘʶʪ ʨʘʟʤʥʦʞʘʪʴʩʷ ʚ ʩʪʚʦʣʝ ʠ ʚʣʘʞʥʦʩʪʴ ʜʨʝʚʝʩʠʥʳ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ. ʉʣʝʜʦʤ ʪʘ-
ʢʠʝ ʜʝʨʝʚʴʷ ʟʘʩʝʣʷʶʪ ʚʨʝʜʠʪʝʣʠ ʣʝʩʘ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʣʫʙʝ. 

ʇʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ (ʟʘʩʫʭʘ, ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ), ʯʘʩʪʦ 
ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʤʥʦʞʝʥʠʝ ʥʘʩʝʢʦʤʳʭ ʠ ʙʦʣʝʟʥʝʡ ʣʝʩʘ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʝ ʧʨʠʚʦʜʠʣʠ ʢ 
ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʯʘʛʦʚ ʧʦʨʘʞʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʤʘʩʩʦʚʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʙʦʣʴʰʦʛʦ ʣʠʩʪ-
ʚʝʥʥʠʯʥʦʛʦ ʧʠʣʠʣʴʱʠʢ ï Nematus erichsonii Hrt. ʚʳʟʚʘʣʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʙʰʠʨʥʳʭ 
ʦʯʘʛʦʚ, ʚ ʢʦʪʦʨʳʭ ʜʘʥʥʳʡ ʚʨʝʜʠʪʝʣʴ ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦʞʠʣ ʭʚʦʶ ʣʠʩʪʚʝʥʥʠʮ ʥʘ ʩʝʚʝʨʝ 
ɹʘʡʢʘʣʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘ ʍʘʤʘʨ-ɼʘʙʘʥʝ, ʛʜʝ ʨʘʥʝʝ ʧʨʦʠʩʭʦʜʠʣʠ ʚʩʧʳʰʢʠ ʤʘʩʩʦʚʦʛʦ 
ʨʘʟʤʥʦʞʝʥʠʷ ʯʝʨʥʦʛʦ ʧʠʭʪʦʚʦʛʦ ʫʩʘʯʘ ï Monochamus urussovi Fisch, ʥʝ ʩʣʝʜʫʝʪ ʧʨʦʛʥʦ-
ʟʠʨʦʚʘʪʴ ʚ ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʯʘʛʦʚ. ɹʫʜʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʪʦʣʴʢʦ 
ʝʜʠʥʠʯʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʜʝʨʝʚʴʝʚ ʫʩʘʯʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʨʦʚʝʜʝʥʠʠ ʧʦ-
ʩʪʦʷʥʥʦʛʦ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
Pectobacterium cartovorum (Jones, 1901), Waldee, 1945. ʇʝʢʪʦʙʘʢʪʝʨʠʫʤ ʢʘʨʪʦʚʦʨʫʤ / Wetwood / 

ʉʘʤʳʝ ʦʧʘʩʥʳʝ ʠʥʚʘʟʠʦʥʥʳʝ ʚʠʜʳ ʈʦʩʩʠʠ (ʊʆʇ-100) / ɺ. ɺ. ʏʝʨʧʘʢʦʚ, ʊ. ʀ. ʄʦʨʦʟʦʚʘ, ɺ. ʀ. ɺʦʨʦʥʠʥ, 
ɺ. ɸ. ʆʩʢʦʣʢʦʚ ; ʨʝʜ.: ʖ. ʖ. ɼʛʝʙʫʘʜʟʝ, ɺ. ɻ. ʇʝʪʨʦʩʷʥ, ʃ. ɸ. ʍʣʷʧ. ï ʄʦʩʢʚʘ : ʊ-ʚʦ ʥʘʫʯ. ʠʟʜ. ʂʄʂ, 
2018. ï ʉ. 27ï33. 

ʄʦʨʦʟʦʚʘ ʊ. ʀ. ʄʥʦʛʦʣʝʪʥʠʡ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʚ ɹʘʡʢʘʣʴʩʢʦʤ ʨʝʛʠʦʥʝ ʠ ʚʳʷʚʣʝ-
ʥʠʝ ʧʨʠʯʠʥ ʤʘʩʩʦʚʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʣʝʩʦʚ / ʊ. ʀ. ʄʦʨʦʟʦʚʘ, ɺ. ʀ. ɺʦʨʦʥʠʥ. ï ʀʨʢʫʪʩʢ : ʀʟʜ-ʚʦ ʀɻ ʉʆ 
ʈɸʅ, 2019. ï 126 ʩ. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʄʀʂʆɻɽʅʅʆɻʆ ʂʉʀʃʆʃʀɿɸ ʍɺʆʁʅʓʍ ʇʆʈʆɼ  
ɺ ɿʆʅɽ ʉʄɽʐɸʅʅʓʍ (ʍɺʆʁʅʆ-ʐʀʈʆʂʆʃʀʉʊɺɽʅʅʓʍ) ʃɽʉʆɺ 

ʉ. ʕ. ʅʝʢʣʷʝʚ, ɻ. ɽ. ʃʘʨʠʥʘ, ʃ. ɻ. ʉʝʨʘʷ 
ʌɻɹʅʋ ɺʅʀʀʌ, ʨ. ʧ. ɹʦʣʴʰʠʝ ɺʷʟʝʤʳ, ʆʜʠʥʮʦʚʩʢʠʡ ʨʘʡʦʥ, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʦʩʩʠʷ 
slava9167748107@yandex.ru 

ɺ ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʝ ʤʠʢʦʛʝʥʥʳʡ ʢʩʠʣʦʣʠʟ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʩʣʦʞʥʳʡ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʚ ʢʦʪʦʨʦʤ ʫʯʘʩʪʚʫʶʪ ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 
ʘʛʝʥʪʦʚ. ɺʝʜʫʱʫʶ ʨʦʣʴ ʩʨʝʜʠ ʥʠʭ ʟʘʥʠʤʘʶʪ ʘʬʠʣʣʦʬʦʨʦʚʳʝ (Aphyllophorales) ʙʘʟʠ-
ʜʠʘʣʴʥʳʝ ʛʨʠʙʳ (ɸʌɻ). ɺʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʣʠʤʠʪʠʨʫʶʱʠʝ ʫʩʣʦʚʠʷ ʙʠʦʛʝʥʥʦʛʦ 
ʢʩʠʣʦʣʠʟʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʨʦʩʪʦʤ ʤʠʮʝʣʠʷ ɸʌɻ ʚʥʫʪʨʠ ʜʨʝʚʝʩʠʥʳ: ʦʩʚʝʱʝʥʥʦʩʪʴ, ʫʨʦ-
ʚʝʥʴ ʚʣʘʞʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʝ ʛʘʟʦʚ ʚʦʟʜʫʭʘ (ʘʙʩʦʣʶʪʥʦ ʩʫʭʘʷ ʜʨʝʚʝʩʠʥʘ ʩʦʜʝʨʞʠʪ ʚ 
ʩʨʝʜʥʝʤ 49,5 % ʫʛʣʝʨʦʜʘ, 44,1 % ʢʠʩʣʦʨʦʜʘ, 6,3 % ʚʦʜʦʨʦʜʘ ʠ 0,1 % ʘʟʦʪʘ). 

ɺ ʥʘʰʠʭ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʷʭ ʠʟʫʯʘʣʠ ʧʨʦʮʝʩʩ ʤʠʢʦʛʝʥʥʦʛʦ ʢʩʠʣʦʣʠʟʘ ʥʘ 
ʤʘʩʩʠʚʝ ʜʘʥʥʳʭ ʠʟ 225 ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ ʠ 3512 ʦʙʨʘʟʮʦʚ ʙʘʟʠʜʠʦʤ. ʋʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʧʣʦʜʦʚʳʝ ʪʝʣʘ ʛʨʠʙʦʚ ʘʢʪʠʚʥʦ ʨʘʩʪʫʪ ʚ ʫʩʣʦʚʠʷʭ ʘʙʠʦʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ ʠ ʠʭ ʯʠʩʣʦ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʩʝʟʦʥʳ. 

ɺ ʛʨʠʙʥʦʤ ʢʦʤʧʣʝʢʩʝ ʢʩʠʣʦʣʠʟʘ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (Pinus sylvestris L.) ʜʦʤʠ-
ʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʩʪʘʜʠʠ IIïIII ʟʘʥʠʤʘʝʪ ʮʝʣʣʶʣʦʟʦʨʘʟʨʫʰʘʶʱʠʡ ʛʨʠʙ Neoan-
trodia serialis [=Antrodia serialis], ʘ ʪʘʢʞʝ ʣʠʛʥʠʥʨʘʟʨʫʰʘʶʰʠʝ ʛʨʠʙʳ Stereum sanguino-
lentum  Trichaptum fuscoviolaceum. ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ɸʌɻ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʥʘ ʩʪʘ-
ʜʠʠ IIIïIV ʢʩʠʣʦʣʠʟʘ, ʛʜʝ ʦʪʤʝʯʝʥ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʦʩʪ Fomitopsis pinicola, ʩʪʨʘʪʝʛʠʷ 
ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʩʚʦʝʥʠʝ ʜʨʝʚʝʩʠʥʳ ʠ ʧʦʭʦʞʘ ʩ ʨʦʩʪʦʤ Neoantrodia serialis 
[=Antrodia serialis]. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʨʘʟʥʳʝ ʚʠʜʳ ɸʌɻ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʠ ʧʦ ʥʝʧʦʭʦ-
ʞʠʤ ʩʪʨʘʪʝʛʠʷʤ ʦʩʚʦʝʥʠʷ ʩʫʙʩʪʨʘʪʘ ï ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ, ʬʦʨʤʠʨʫʷ ʙʦʣʝʟʥʠ ʧʦ ʪʠʧʫ ʙʝ-
ʣʦʡ ʛʥʠʣʠ (ʢʦʣʴʮʝʚʘʷ ʢʦʨʨʦʟʠʦʥʥʘʷ) ʠ ʙʫʨʦʡ ʛʥʠʣʠ (ʩʝʛʤʝʥʪʘʨʥʘʷ ʢʦʨʨʦʟʠʦʥʥʘʷ). ʄʠ-
ʢʦʛʝʥʥʳʡ ʢʠʣʦʣʠʟ ʝʣʠ ʝʚʨʦʧʝʡʩʢʦʡ (Picea abies L.) ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʣʝʜʫ-
ʶʱʠʭ ɸʌɻ: ʥʘ ʩʪʘʜʠʠ II – Fomitopsis pinicola, Trichaptum abietinum ʠ IIIïIV ï 
Rhodofomes roseus [=Fomitopsis rosea], Trichaptum abietinum, Stereum sanguinolentum, 
Gloeophyllum sepiarium. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘ ʫʩʧʝʰʥʦʝ ʧʦʩʝʣʝʥʠʝ Fomitopsis pinicola ʠ Rhodofomes roseus (ʪʠʧ 
ʙʫʨʦʡ ʛʥʠʣʠ) ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʧʝʨʬʦʨʘʮʠʷ ʩʪʚʦʣʘ ʝʣʠ ʩʘʧʨʦʢʩʠʣʴʥʳʤʠ ʥʘʩʝʢʦʤʳ-
ʤʠ ï Monochamus urussovii, Monochamus sutor, Sirex gigas, Hylotrupes bajulus, ʢʦʪʦʨʳʝ 
ʧʨʦʢʣʘʜʳʚʘʶʪ ʣʠʯʠʥʦʯʥʳʝ ʭʦʜʳ ʯʝʨʝʟ ʟʘʙʦʣʦʥʴ ʠ ʷʜʨʦ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʦʚʤʝʩʪʥʦʝ ʨʘʟʚʠʪʠʝ ʩʣʝʜʫʶʱʠʭ ʧʘʨ (r = 0,78ï0,94, p Ò 0,05): ʛʨʠʙ 
Fomitopsis pinicola ʠ ʥʘʩʝʢʦʤʦʝ Sirex gigas, ʛʨʠʙ Ascomycota ʠ ʥʘʩʝʢʦʤʦʝ Rhagium 
inquisitor. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ʅʝʢʣʷʝʚ ʉ. ʕ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʠʝ 

ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʭʚʦʡʥʳʭ ʨʘʩʪʝʥʠʡ ʢ ʚʨʝʜʠʪʝʣʷʤ ʠ ʘʬʠʣʣʦʬʦʨʦʚʳʤ ʛʨʠʙʘʤ / ʉ. ʕ. ʅʝʢʣʷʝʚ, ʃ. ɻ. ʉʝʨʘʷ, 
ɻ. ɽ. ʃʘʨʠʥʘ // ɹʠʦʩʬʝʨʘ. ï 2022. ï ʊ. 14, ˉ 3. ï ʉ. 235ï244. doi: 10.24855/biosfera.v14i3.693 

ʅʝʢʣʷʝʚ ʉ. ʕ. ɹʠʦʠʥʜʠʢʘʪʦʨʳ ʩʪʘʜʠʡ ʨʘʟʨʫʰʝʥʠʷ ʚʝʪʨʦʚʘʣʴʥʦ-ʙʫʨʝʣʦʤʥʦʡ ʜʨʝʚʝʩʠʥʳ ʝʣʠ ʝʚʨʦ-
ʧʝʡʩʢʦʡ ʚ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣ. / ʉ. ʕ. ʅʝʢʣʷʝʚ // ʃʝʩʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʠʥ-
ʬʦʨʤʘʮʠʷ. ï 2023. ï ˉ 1. ï ʉ. 17ï30. doi: 10.24419/LHI.2304-3083.2023.1.02 
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ɺʃʀʗʅʀɽ ʇʆɿɼʅɽʂɸʁʅʆɿʆʁʉʂʀʍ ʂʃʀʄɸʊʀʏɽʉʂʀʍ ʀɿʄɽʅɽʅʀʁ  
ʅɸ ʌʆʈʄʀʈʆɺɸʅʀɽ ʉʆɺʈɽʄɽʅʅʆʁ ʌʀʃʆɻɽʆɻʈɸʌʀʏɽʉʂʆʁ 
ʉʊʈʋʂʊʋʈʓ ANEMONE ALTAICA (RANUNCULACEAE)  
ʅɸ ʍʈ. ʍɸʄɸʈ-ɼɸɹɸʅ 

ʇ. ɽ. ʅʝʣʶʙʠʥʘ 1, ɺ. ɺ. ʇʘʚʣʠʯʝʥʢʦ 2, ʅ. ɸ. ʐʚʝʮʦʚʘ 2, ʄ. ɺ. ʇʨʦʪʦʧʦʧʦʚʘ 2
1 ʌɻɹʆʋ ɺʆ çʀɻʋè, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
2 ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
nelubina01@mail.ru 

ʈʘʙʦʪʘ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʟʫʯʝʥʠʝ ʬʠʣʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʥʝʤʦʨʘʣʴʥʦ-
ʛʦ ʨʝʣʠʢʪʘ Anemone altaica Fisch. ex C. A. Mey. (Ranunculaceae) ʥʘ ʭʨ. ʍʘʤʘʨ-ɼʘʙʘʥ. 
Anemone altaica ï ʚʠʜ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʦ-ʩʠʙʠʨʩʢʠʤ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ, ʚʭʦʜʷʱʠʡ ʚ ʛʨʫʧʧʫ ʨʦʜʩʪʚʘ A. nemorosa L. ɺ ʖʞʥʦʤ ʇʨʠʙʘʡʢʘʣʴʝ 
ʥʘ ʭʨ. ʍʘʤʘʨ-ɼʘʙʘʥ ʥʘʭʦʜʠʪʩʷ ʦʪʦʨʚʘʥʥʳʡ ʦʪ ʦʩʥʦʚʥʦʛʦ ʢʨʘʡʥʠʡ ʚʦʩʪʦʯʥʳʡ ʫʯʘʩʪʦʢ 
ʘʨʝʘʣʘ ʚʠʜʘ. ʉʝʚʝʨʥʳʡ ʤʘʢʨʦʩʢʣʦʥ ʭʨ. ʍʘʤʘʨ-ɼʘʙʘʥ ʷʚʣʷʝʪʩʷ ʨʝʬʫʛʠʫʤʦʤ, ʚ ʢʦʪʦʨʦʤ 
ʥʝʤʦʨʘʣʴʥʳʝ ʨʝʣʠʢʪʳ ʩʤʦʛʣʠ ʧʝʨʝʞʠʪʴ ʫʩʣʦʚʠʷ ʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʧʦʭʦʣʦʜʘʥʠʡ. ɸʥʘʣʠʟ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʝʣʠʢʪʦʚʳʭ ʚʠʜʦʚ, ʧʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ ʨʘʥʝʝ, ʫʢʘʟʘʣ ʥʘ ʚʦʟʤʦʞʥʦʝ 
ʩʫʱʝʩʪʚʦʚʘʥʠʝ 4 ʤʠʢʨʦʨʝʬʫʛʠʫʤʦʚ ʥʘ ʭʨ. ʍʘʤʘʨ-ɼʘʙʘʥ: ʜʦʣʠʥʳ ʨʝʢ ʋʪʫʣʠʢ ʠ ɹʘʙʭʘ (I), 
ʉʥʝʞʥʘʷ (II), ʇʝʨʝʝʤʥʘʷ (III), ʄʠʰʠʭʘ (IV). ʋʩʪʘʥʦʚʣʝʥʠʝ ʬʠʣʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʫʢ-
ʪʫʨʳ A. altaica ʤʦʞʝʪ ʚʥʝʩʪʠ ʚʢʣʘʜ ʚ ʧʦʥʠʤʘʥʠʝ ʚʣʠʷʥʠʷ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʠʭ ʢʣʠʤʘʪʠ-
ʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʭʨ. ʍʘʤʘʨ-ɼʘʙʘʥ ʠ 
ʉʝʚʝʨʥʦʡ ɸʟʠʠ ʚ ʮʝʣʦʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʨʢʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʝʛʠʦʥʳ ʧʣʘʩʪʠʜʥʦʡ ɼʅʂ: trnL 
ʠ trnLïtrnF. ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦ-
ʙʠʷ ʠ ʙʘʡʝʩʦʚʩʢʠʤ ʘʥʘʣʠʟʦʤ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʢʘʢ ʤʠʥʠʤʫʤ ʪʨʝʭ ʬʠʣʦʛʝʦ-
ʛʨʘʬʠʯʝʩʢʠʭ ʛʨʫʧʧ A. altaica ʥʘ ʭʨ. ʍʘʤʘʨ-ɼʘʙʘʥ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʨʝ-
ʟʫʣʴʪʘʪʝ ʠʭ ʠʟʦʣʷʮʠʠ ʚ ʪʝʯʝʥʠʝ ʣʝʜʥʠʢʦʚʳʭ ʤʘʢʩʠʤʫʤʦʚ ʧʣʝʡʩʪʦʮʝʥʘ. ɺ ʧʦʧʫʣʷʮʠʷʭ 
ʚʦʩʪʦʯʥʦʛʦ ʫʯʘʩʪʢʘ ʭʨʝʙʪʘ ʚʳʷʚʣʝʥʦ ʪʨʠ ʧʣʘʩʪʦʪʠʧʘ (P1, P2 ʠ P5), ʚ ʧʦʧʫʣʷʮʠʷʭ ʠʟ ʮʝʥ-
ʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ï ʧʣʘʩʪʦʪʠʧʳ P2 ʠ P4, ʚ ʢʨʘʡʥʝ ʟʘʧʘʜʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ï ʧʣʘʩʪʦʪʠʧʳ 
P3 ʠ P4. ɿʦʥʘ ʚʪʦʨʠʯʥʦʛʦ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʚʦʩʪʦʯʥʳʤʠ ʛʨʫʧʧʘʤʠ ʧʨʠʭʦ-
ʜʠʪʩʷ ʥʘ ʚʦʩʪʦʯʥʫʶ ʛʨʘʥʠʮʫ ʤʠʢʨʦʨʝʬʫʛʠʫʤʘ II (ʨ. ɺʳʜʨʠʥʘʷ) ʠ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ 
ʤʠʢʨʦʨʝʬʫʛʠʫʤʘ III (ʨ. ʆʩʠʥʦʚʢʘ, ʧʦʩ. ʊʘʥʭʦʡ), ʤʝʞʜʫ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʟʘʧʘʜʥʦʡ ʛʨʫʧ-
ʧʘʤʠ ï ʥʘ ʚʦʩʪʦʯʥʫʶ ʛʨʘʥʠʮʫ ʤʠʢʨʦʨʝʬʫʛʠʫʤʘ I (ʨ. ɹʘʙʭʘ), ʛʜʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʥʘʨʫ-
ʞʠʚʘʶʪʩʷ ʛʘʧʣʦʪʠʧʳ ʠʟ ʨʘʟʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʯʘʩʪʢʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʦʛʣʘ-
ʩʫʶʪʩʷ ʩ ʬʠʣʦʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʧʘʪʪʝʨʥʘʤʠ ʜʨʫʛʠʭ ʥʝʤʦʨʘʣʴʥʳʭ ʨʝʣʠʢʪʦʚ ʭʨ. ʍʘʤʘʨ-
ɼʘʙʘʥ, ʥʘʧʨʠʤʝʨ A. baicalensis Turcz. ʠ Eranthis sibirica DC., ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 
ʥʘʤʠ ʨʘʥʝʝ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚ ʧʦʣʴʟʫ ʛʠʧʦʪʝʟʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʣʝʡʩʪʦʮʝʥʦʚʳʭ 
ʤʠʢʨʦʨʝʬʫʛʠʫʤʦʚ ʥʘ ʭʨ. ʍʘʤʘʨ-ɼʘʙʘʥ. 

         23-24-
00501, https://rscf.ru/project/23-24-00501/. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
Chepinoga V. V. Detection of the most probable pleistocene microrefugia on the Northern macroslope of 

the Khamar-Daban ridge (Southern Prebaikalia) / V. V. Chepinoga, M. V. Protopopova, V. V. Pavlichenko // 
Contemporary Problems of Ecology. ï 2017. ï Vol. 10, I. 1. ï P. 38ï42. doi 10.1134/S1995425517010036 
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ɻɽʅɽʊʀʏɽʉʂɸʗ ɸɼɸʇʊɸʎʀʗ ʇʆʇʋʃʗʎʀʁ ʃʀʉʊɺɽʅʅʀʎʓ 
ʉʀɹʀʈʉʂʆʁ (LARIX SIBIRICA LEDEB.) ʂ ɻɽʊɽʈʆɻɽʅʅʆʁ ʉʈɽɼɽ 

ʉ. ɺ. ʅʦʚʠʢʦʚʘ 1,2, ʅ. ɺ. ʆʨʝʰʢʦʚʘ 1,2,3, ɺ. ɺ. ʐʘʨʦʚ 1,2, ɺ. ʃ. ʉʝʤʝʨʠʢʦʚ 4, 
ʂ. ɺ. ʂʨʫʪʦʚʩʢʠʡ 1,5,6,7 

1 ʉʌʋ, ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 
2 ʌʀʎ ʂʅʎ ʉʆ ʈɸʅ, ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 
3 ʀʃ ʉʆ ʈɸʅ, ʌʀʎ ʂʅʎ ʉʆ ʈɸʅ, ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 
4 ʀʕʈʀɾ ʋʨʆ ʈɸʅ, ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ 
5 ɻʸʪʪʠʥʛʝʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɻʝʦʨʛʘ-ɸʚʛʫʩʪʘ, ɻʸʪʪʠʥʛʝʥ, ɻʝʨʤʘʥʠʷ 
6 ʀʆɻʝʥ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
7 ɺɻʃʊʋ ʠʤ. ɻ. ʌ. ʄʦʨʦʟʦʚʘ, ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ 
serafima_novikova_11@mail.ru 

ʃʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ (Larix sibirica Ledeb.) ï ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶ-
ʱʠʭ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʉʠʙʠʨʠ, ʦʙʣʘʜʘʝʪ ʦʙʰʠʨʥʳʤ ʘʨʝʘʣʦʤ ʩ ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʢʣʠ-
ʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɺʠʜ ʦʙ-
ʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʧʨʠʩʧʦʩʦʙʣʷʝʤʦʩʪʠ ʢ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʦʜʥʘʢʦ ʝʝ ʛʝʥʝ-
ʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʩʣʘʙʦ ʠʟʫʯʝʥʳ ʚʚʠʜʫ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ʛʝʥʦʤʘ (~12 ʤʣʨʜ ʧ. ʥ. ʦ). 

ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ GBS-ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ (Genotyping By Sequencing), ʧʦʣʫʯʝʥ-
ʥʳʝ ʤʝʪʦʜʦʤ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʛʝʥʦʤʥʳʭ ʨʘʡʦʥʦʚ ɼʅʂ, ʘʩʩʦ-
ʮʠʠʨʦʚʘʥʥʳʭ ʩ ʩʘʡʪʘʤʠ ʨʝʩʪʨʠʢʮʠʠ (ddRADseq) ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʦʧʫʣʷʮʠʦʥʥʦ-
ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʧʫʣʷʮʠʡ ʚʠʜʘ ʚʜʦʣʴ ʰʠʨʦʪʥʦʛʦ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʛʨʘʜʠʝʥʪʘ ʚ 
ʜʚʫʭ ʨʘʟʥʳʭ ʥʝʟʘʚʠʩʠʤʳʭ ʪʨʘʥʩʝʢʪʘʭ: ʟʘʧʘʜʥʦʡ ï 4 ʧʦʧʫʣʷʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʟʘʧʘʜʥʦʡ ʨʘ-
ʩʳ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ (ʣʠʩʪʚʝʥʥʠʮʳ ʉʫʢʘʯʝʚʘ) ʠ ʚʦʩʪʦʯʥʦʡ ï 4 ʧʦʧʫʣʷʮʠʠ ʚʦ-
ʩʪʦʯʥʦʡ ʪʠʧʦʚʦʡ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ. 

ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ddRADseq-ʙʠʙʣʠʦʪʝʢ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝ-
ʩʪʨʠʢʪʘʟ MseI ʠ EcoRI ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ 1,2 ʤʣʨʜ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʨʦʯʪʝʥʠʡ ʚ ʩʨʝʜ-
ʥʝʤ ʧʦ 9,637,201 Ñ 401,017 ʧʨʦʯʪʝʥʠʡ ʥʘ ʦʙʨʘʟʝʮ ʜʣʷ 125 ʜʝʨʝʚʴʝʚ. ʇʨʦʚʝʜʝʥ ʧʦʠʩʢ ʦʜ-
ʥʦʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʣʠʤʦʨʬʠʟʤʦʚ, ʦʪʦʙʨʘʥʳ 47 929 ʩʥʠʧʦʚ, ʨʘʚʥʦʤʝʨʥʦ ʧʨʝʜʩʪʘʚʣʝʥ-
ʥʳʭ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʛʝʥʦʤʘ. ʋ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʦʙʥʘʨʫʞʝʥ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 
ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ (FST = 0,099Ñ0,013), ʧʨʠʯʝʤ ʚʳʙʦʨʢʠ ʟʘʧʘʜʥʦʡ ʪʨʘʥʩʝʢ-
ʪʳ ʙʦʣʝʝ ʛʝʥʝʪʠʯʝʩʢʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ, ʥʝʞʝʣʠ ʚʳʙʦʨʢʠ ʚʦʩʪʦʯʥʦʡ. 

ʇʦʠʩʢ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʩʥʠʧʦʚ-ʘʫʪʣʘʡʝʨʦʚ ʩ ʨʝʟʢʦ ʚʳʜʝʣʷʶʱʠʤʠʩʷ ʟʥʘʯʝʥʠʷʤʠ 
ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ 21 SNP ʩ ʧʨʠʟʥʘʢʘʤʠ 
ʦʪʙʦʨʘ, ʚʢʣʶʯʘʷ, 12 SNP, ʯʴʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʩ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʢʣʠʤʘʪʠ-
ʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʦʩʘʜʢʠ, ʦʩʘʜʢʠ ʩʘʤʦʛʦ ʩʫʭʦʛʦ ʤʝʩʷʮʘ, 
ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ ʠ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ). ɸʥʥʦʪʘʮʠʷ ʛʝʥʦʤʥʳʭ ʫʯʘʩʪʢʦʚ, ʩʦʜʝʨ-
ʞʘʱʠʭ ʵʪʠ 21 SNP ʧʦʢʘʟʘʣʘ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʤʘʨʢʝʨʦʚ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʤʝʞʛʝʥʥʳʭ 
ʦʙʣʘʩʪʷʭ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ ʛʝʥʦʤʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʙʣʠʟʠ ʛʝʥʦʚ NAD1, NAD2, 
NAD4, L2, L5, S7, S11, S14, COX2 ʠ ATP4. ʃʦʢʘʣʠʟʘʮʠʷ ʥʝʢʦʪʦʨʳʭ ʤʘʨʢʝʨʦʚ ʚ ʥʝʢʦʜʠ-
ʨʫʶʱʠʭ ʠ ʚʦʟʤʦʞʥʦ ʨʝʛʫʣʷʪʦʨʥʳʭ ʨʘʡʦʥʘʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 
ʠʟʫʯʝʥʠʷ. 

       18-29-13044    
.       FWES-2022-0003. 
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ɺʃʀʗʅʀɽ ʀɿʄɽʅɽʅʀʗ ʂʃʀʄɸʊɸ ʅɸ ʉʄɽʑɽʅʀɽ ɻʈɸʅʀʎʓ ʃɽʉɸ  
ɺ ʂɽɼʈʆɺʆ-ʇʀʍʊʆɺʓʍ ʃɽʉɸʍ ɿɸʇɸɼʅʆɻʆ ʉɸʗʅɸ: 
ʕʂʆʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ PINUS SIBIRICA  
ʀ ABIES SIBIRICA 

ʅ. ɺ. ʇʘʭʘʨʴʢʦʚʘ, ʀ. ɻ. ɻʝʪʪʝ, ʀ. ɺ. ʄʘʩʝʥʮʦʚʘ, ɽ. ɽ. ʇʦʟʜʥʷʢʦʚʘ, ɸ. ɸ. ʂʘʣʘʙʠʥʘ 
ʉʌʋ, ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 
nina.pakharkova@yandex.ru 

ɸʣʴʧʠʡʩʢʠʝ ʠ ʩʫʙʘʣʴʧʠʡʩʢʠʝ ʣʝʩʘ ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʭ ʙʠʦʤʦʚ, 
ʠ, ʭʦʪʷ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʜʣʷ ʤʦ-
ʥʠʪʦʨʠʥʛʘ ʵʢʦʪʦʥʦʚ ʘʣʴʧʠʡʩʢʦʡ ʛʨʘʥʠʮʳ ʜʝʨʝʚʴʝʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ ʧʨʠʯʠʥʳ ʠʟ-
ʤʝʥʝʥʠʡ ʣʝʩʦʚ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ʉʜʚʠʛ ʛʨʘʥʠʮʳ ʣʝʩʘ ʚʥʠʟ ʧʦ ʩʢʣʦʥʫ, ʧʦ-
ʚʠʜʠʤʦʤʫ, ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʧʦʭʦʣʦʜʘʥʠʷʤʠ, ʜʣʷʱʠʤʠʩʷ ʚʝʢʘʤʠ, ʠʣʠ ʠʟʤʝʥʝʥʠʝʤ ʢʦʣʠʯʝ-
ʩʪʚʘ ʦʩʘʜʢʦʚ ʚ ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʘʭ. ʆʜʥʘʢʦ ʦʙʨʘʪʥʦʝ ʜʚʠʞʝʥʠʝ ʣʠʥʠʠ ʜʝʨʝʚʴʝʚ ʚʚʝʨʭ 
ʧʦ ʩʢʣʦʥʫ ʤʦʞʝʪ ʥʝ ʩʣʝʜʦʚʘʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ 
ʜʚʠʞʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʚʳʞʠʚʘʥʠʷ ʧʦʜʨʦʩʪʘ ʚʥʝ ʧʦʣʦʛʘ ʣʝʩʘ, ʛʜʝ ʦʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʟʘʤʦ-
ʨʦʟʢʘʤ ʠ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʪʘ. ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘ-
ʥʠʟʤʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʠ ʩʜʚʠʛʝ ʛʨʘʥʠʮʳ ʣʝʩʘ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʵʢʦʬʠʟʠʦʣʦ-
ʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʜʨʦʩʪʘ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ. ʇʝʨʝʭʦʜ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʠʣʠ ʦʪ-
ʩʪʫʧʣʝʥʠʝ ʥʘ ʙʦʣʝʝ ʥʠʟʢʠʝ ʚʳʩʦʪʳ ʚʦ ʤʥʦʛʦʤ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʜʝʨʝʚʘ 
ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ʄʥʦʛʦʚʠʜʦʚʳʝ 
ʣʝʩʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʪʝʨʝʩʥʳʝ ʦʙʲʝʢʪʳ, ʧʦʩʢʦʣʴʢʫ ʨʘʟʥʳʝ ʧʦʨʦʜʳ ʜʝʨʝʚʴʝʚ ʤʦ-
ʛʫʪ ʧʦ-ʨʘʟʥʦʤʫ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʝ ʩʨʝʜʳ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʢʣʘʜʳʚʘʪʴ ʦʩʥʦʚʫ 
ʜʣʷ ʙʫʜʫʱʝʛʦ ʠʟʤʝʥʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʦʝ ʠʟʤʝʥʝʥʠʝ 
ʵʢʦʪʦʥʘ ʛʨʘʥʠʮʳ ʜʝʨʝʚʴʝʚ ʚ ɿʘʧʘʜʥʦʤ ʉʘʷʥʝ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʠʟʤʝʥʝʥʠʷ 
ʢʣʠʤʘʪʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ Pinus sibirica ʠ Abies 
sibirica, ʩʦʜʦʤʠʥʠʨʫʶʱʠʤʠ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʘʨʝʘʣʘ, ʠ ʧʨʝʜʚʠʜʝʪʴ ʨʝʘʢʮʠʶ ʚʠʜʦʚ ʥʘ 
ʤʥʦʛʦʣʝʪʥʝʝ ʠʟʤʝʥʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʶʪ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʤʦʞʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʚ ʛʦʨʘʭ ʖʞʥʦʡ ʉʠʙʠʨʠ Pinus sibirica 
ʙʫʜʝʪ ʠʤʝʪʴ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʨʠ ʟʘʩʝʣʝʥʠʠ ʟʦʥʳ ʚʳʰʝ ʛʨʘʥʠʮʳ ʣʝʩʘ. ʅʝʢʦʪʦʨʳʝ ʦʩʦ-
ʙʝʥʥʦʩʪʠ ʵʪʦʛʦ ʚʠʜʘ, ʢʘʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ, ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʝʛʦ 
ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ Abies sibirica. ʂ ʦʩʦʙʝʥʥʦʩʪʷʤ ʤʦʞʥʦ 
ʦʪʥʝʩʪʠ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʦʪʠʥʦʠʜʦʚ ʚ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʭʘʨʘʢʪʝʨ-
ʥʦʝ ʜʣʷ ʩʚʝʪʣʦʭʚʦʡʥʳʭ ʨʘʩʪʝʥʠʡ, ʠ ʤʝʥʴʰʫʶ ʩʢʦʨʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʬʦ-
ʪʦʩʠʥʪʝʟʘ ʧʨʠ ʥʠʟʢʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʝʩʥʦʡ. 

         23-24-
00251, https://rscf.ru/project/23-24-00251/. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
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ʂʆʃʀʏɽʉʊɺʆ ʋʉʊʔʀʏʅʓʍ ɸʇʇɸʈɸʊʆɺ ʅɸ ʃʀʉʊɽ BETULA PENDULA 
ROTH ɺ ʋʉʃʆɺʀʗʍ ɻʆʈʆɼʉʂʆʁ ʉʈɽɼʓ ʀ ʉɽʃʔʉʂʆʁ ʊɽʈʈʀʊʆʈʀʀ 

ʆ. ʀ. ʇʠʱʠʤʢʦ 1,2 
1 ʌɻɹʆʋ ɺʆ ʅʦʚʦʩʠʙʠʨʩʢʠʡ ɻɸʋ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 
2 ʌɻɹʋ ʉʠʙʅʀɻʄʀ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 
pishchimko@sibnigmi.ru 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʭʦʜʠʣʠ ʚ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʝ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʳʤ ʪʨʘʥʩ-
ʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʤ ʮʝʥʪʨʦʤ ʚ ʈʦʩʩʠʠ. ʉ ʨʦʩʪʦʤ 
ʤʝʛʘʧʦʣʠʩʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʆʮʝʥʠʪʴ 
ʩʪʝʧʝʥʴ ʠʟʤʝʥʝʥʠʡ ʚ ʵʢʦʣʦʛʠʠ ʛʦʨʦʜʘ ʤʦʞʥʦ ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ, ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘʣʴ-
ʥʳʤʠ, ʪʘʢ ʠ ʧʦ ʨʝʘʢʮʠʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ï ʙʠʦʠʥʜʠʢʘʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʙʠʦʠʥʜʠʢʘʪʦ-
ʨʦʚ ʯʘʱʝ ʩʣʫʞʘʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ ʨʘʩʪʝʥʠʷ, ʪʘʢ ʢʘʢ ʙʳʩʪʨʦ ʠ ʦʩʪʨʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʟ-
ʤʝʥʝʥʠʷ ʚ ʵʢʦʩʠʩʪʝʤʝ ʠ ʚ ʢʨʫʛʦʚʦʨʦʪʘʭ ʚʝʱʝʩʪʚ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʮʝʥʠʪʴ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʫʩʪʴʠʮ Betula pendula Roth ʚ 
ʫʩʣʦʚʠʷʭ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ ʠ ʩʝʣʴʩʢʦʛʦ ʨʘʡ-
ʦʥʥʦʛʦ ʮʝʥʪʨʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʭʦʜʠʣʠ ʚ 2022 ʛ. ʄʝʩʪʘ ʦʪʙʦʨʘ ʧʨʦʙ ʤʦʞʥʦ ʧʦʜʝʣʠʪʴ ʥʘ ʟʦʥʳ, 
ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʨʘʟʣʠʯʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ: ʫʣ. ɼʫʩʠ ʂʦʚʘʣʴʯʫʢ ï ʪʨʘʥʩ-
ʧʦʨʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ; ʫʣ. ʉʦʚʝʪʩʢʘʷ ï ʪʨʘʥʩʧʦʨʪʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ; ʧʨ. 
ʃʘʚʨʝʥʪʴʝʚʘ ï ʦʪʜʘʣʝʥʥʳʡ ʨʘʡʦʥ ʛʦʨʦʜʘ ʩʦ ʩʣʘʙʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʧʦʪʦʢʦʤ; ʨ. ʧ. ʄʦʰ-
ʢʦʚʦ ï ʫʩʣʦʚʥʳʡ ʢʦʥʪʨʦʣʴ, ʩʝʣʴʩʢʘʷ ʪʝʨʨʠʪʦʨʠʷ (43 ʢʤ ʦʪ ʮʝʥʪʨʘ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ). 

ʆʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠ-
ʢʘʤ. ʇʨʝʧʘʨʘʪ ʛʦʪʦʚʠʣʠ ʠʟ ʩʨʝʟʘ ʪʦʥʢʦʛʦ ʵʧʠʜʝʨʤʠʩʘ ʠʩʧʘʨʷʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʘ. 
ʄʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʩ ʢʘ-
ʤʝʨʦʡ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʚʦʜʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʤʦʥʠʪʦʨ ʚ ʧʨʦʛʨʘʤʤʝ ScopePhoto. ʄʘ-
ʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥʘ ʚ ʧʨʦʛʨʘʤʤʝ Microsoft Excel. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʮʝʥʢʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ ʫʩʪʴʠʮ ʥʘ 1 ʤʤĮ ʣʠʩʪʦʚʦʡ ʧʣʘ-
ʩʪʠʥʢʠ, ʙʳʣʦ ʧʦʣʫʯʝʥʦ: ʧʦ ʫʣ. ɼʫʩʠ ʂʦʚʘʣʴʯʫʢ ï 447, ʫʣ. ʉʦʚʝʪʩʢʘʷ ï 342, ʧʨ. ʃʘʚʨʝʥ-
ʪʴʝʚʘ ï 316 ʠ ʚʟʷʪʳʡ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʦʙʨʘʟʝʮ ʠʟ ʧʨʠʛʦʨʦʜʘ ʨ. ʧ. ʄʦʰʢʦʚʦ ï 263. ʇʦ 
ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʫʩʪʴʠʯʥʳʭ ʘʧʧʘʨʘʪʦʚ ʧʦ 
ʧʨʠʙʣʠʞʝʥʠʶ ʢ ʟʦʥʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʫʣ. ɼʫʩʠ ʂʦʚʘʣʴʯʫʢ. 
ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʦʪʩʫʪʩʪʚʠʝʤ ʥʘ ʫʣ. ʉʦʚʝʪʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 
ʧʨʦʭʦʜʷʱʝʛʦ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʇʨ. ʃʘʚʨʝʥʪʴʝʚʘ, ʢʘʢ ʟʦʥʘ ʥʠʟʢʦʛʦ ʪʨʘʥʩ-
ʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ, ʚʧʦʣʥʝ ʦʙʲʷʩʥʠʤʦ ʟʘʥʠʤʘʝʪ ʥʘʠʙʦʣʝʝ ʧʨʠʙʣʠʞʝʥʥʦʝ ʢ ʢʦʥʪʨʦʣʶ ʟʥʘ-
ʯʝʥʠʝ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʡ ʧʣʦʪʥʦʩʪʴ ʫʩʪʴʠʯʥʳʭ ʘʧʧʘʨʘʪʦʚ ʥʘ ʣʠʩʪʦʚʦʡ 
ʧʣʘʩʪʠʥʢʝ Betula pendula Roth ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʢ ʫʯʘʩʪʢʘʤ ʦʪʙʦʨʘ ʩ ʙʦʣʝʝ 
ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ. Betula pendula Roth ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦ-
ʠʥʜʠʢʘʪʦʨʘ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʛʦʨʦʜʩʢʦʡ ʵʢʦʣʦʛʠʠ. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʘ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ʇʠʱʠʤʢʦ ʆ. ʀ. ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʅʦʚʦʩʠʙʠʨʩʢʘ ʧʦ ʘʩʠʤʤʝʪʨʠʠ ʣʠʩʪʴʝʚ / 

ʆ. ʀ. ʇʠʱʠʤʢʦ, ʃ. ʅ. ʂʦʨʦʙʦʚʘ, ɸ. ɸ. ʇʦʙʝʣʝʥʩʢʘʷ // ʆʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ï ʦʩʥʦʚʘ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʩʪʨʘʥʳ : ʩʙ. ʩʪ. ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʄʝʞʜʫʥʘʨ. ʥʘʫʯ. ʵʢʦʣ. ʢʦʥʬ., ʧʦʩʚʷʱ. 100-ʣʝʪʠʶ ʂʫʙɻɸʋ, ʂʨʘʩʥʦʜʘʨ, 29ï
31 ʤʘʨʪʘ 2022 ʛ. ï ʂʨʘʩʥʦʜʘʨ : ʂʫʙʘʥ. ʛʦʩ. ʘʛʨʘʨ. ʫʥ-ʪ ʠʤ. ʀ. ʊ. ʊʨʫʙʠʣʠʥʘ, 2022. ï ʉ. 444ï447. 
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ɺʃʀʗʅʀɽ ʆɹʃʋʏɽʅʀʗ ʋʉʂʆʈɽʅʅʓʄʀ ʀʆʅɸʄʀ ɻɽʃʀʗ  
ʅɸ ʇʈʆʈɸʉʊɸʅʀɽ ʉɽʄʗʅ ʉɸʃɸʊɸ ʀ ʍʈʆʄʆʉʆʄʅʓɽ ɸɹɽʈʈɸʎʀʀ  
ɺ ʂʆʈʅɽɺʆʁ ʄɽʈʀʉʊɽʄɽ ʇʈʆʈʆʉʊʂʆɺ 

ʅ. ɻ. ʇʣʘʪʦʚʘ, ʈ. ɺ. ʊʦʣʦʯʝʢ, ʂ. ʆ. ʀʥʦʟʝʤʮʝʚ, ɺ. ɸ. ʐʫʨʰʘʢʦʚ 
ɻʅʎ ʈʌ ï ʀʄɹʇ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
nataliaspl@inbox.ru 

ʀʦʥʳ ʛʝʣʠʷ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʛʘʣʘʢʪʠʯʝʩʢʠʭ ʠ ʩʦʣʥʝʯʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ, ʬʦʨ-
ʤʠʨʫʶʱʠʭ ʨʘʜʠʘʮʠʦʥʥʫʶ ʩʨʝʜʫ ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʨʘʙʣʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 
ʜʝʡʩʪʚʠʷ ʫʩʢʦʨʝʥʥʳʭ ʠʦʥʦʚ ʛʝʣʠʷ ʨʘʟʥʳʭ ʵʥʝʨʛʠʡ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʘʢʪʫʘʣʴʥʦ 
ʜʣʷ ʢʦʩʤʠʯʝʩʢʦʡ ʨʘʜʠʦʙʠʦʣʦʛʠʠ, ʨʘʜʠʦʪʝʨʘʧʠʠ, ʘ ʪʘʢʞʝ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʤʫʪʘʛʝʥʝʟʘ ʜʣʷ 
ʥʫʞʜ ʩʝʣʝʢʮʠʠ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʥʝʩʢʦʣʴʢʠʭ ʩʝʨʠʡ ʦʙʣʫʯʝʥʠʷ ʠʦʥʘʤʠ 4He ʩʝʤʷʥ ʩʘʣʘʪʘ ʧʦ-
ʩʝʚʥʦʛʦ Lactuca sativa L. ʩʦʨʪʘ ʄʦʩʢʦʚʩʢʠʡ ʧʘʨʥʠʢʦʚʳʡ ʥʘ ʫʩʢʦʨʠʪʝʣʝ HIMAC, QST, 
ʛ. ʏʠʙʘ, ʗʧʦʥʠʷ. ʇʝʨʚʦʝ ʦʙʣʫʯʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʠʦʥʘʤʠ 4He ʩ ʵʥʝʨʛʠʝʡ 
230 ʄʵɺ/ʥʫʢʣʦʥ ʠ ʃʇʕ ʚ ʚʦʜʝ 1,65 ʢʵɺ/ʤʢʤ ʚ ʜʦʟʝ 1 ɻʨ. ɺʪʦʨʦʝ ʦʙʣʫʯʝʥʠʝ ï ʩ ʵʥʝʨʛʠʝʡ 
180 ʄʵɺ/ʥʫʢʣʦʥ ʠ ʃʇʕ ʚ ʚʦʜʝ 1,93 ʢʵɺ/ʤʢʤ, ʚ ʜʦʟʘʭ 50 ʤɻʨ ʠ 100 ʤɻʨ. ʊʨʝʪʴʝ ʦʙʣʫʯʝ-
ʥʠʝ ï ʠʦʥʘʤʠ 4He ʩ ʵʥʝʨʛʠʝʡ 150 ʄʵɺ/ʥʫʢʣʦʥ ʠ ʃʇʕ ʚ ʚʦʜʝ 2,2 ʢʵɺ/ʤʢʤ ʚ ʜʦʟʘʭ 5 ɻʨ ʠ 
10 ɻʨ. ʉʝʤʝʥʘ ʧʨʦʨʘʱʠʚʘʣʠ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʘʥʘʪʝʣʦʬʘʟʥʳʡ ʤʝʪʦʜ ʧʦʜ-
ʩʯʝʪʘ ʭʨʦʤʦʩʦʤʥʳʭ ʘʙʝʨʨʘʮʠʡ ʚ ʧʝʨʚʦʤ ʤʠʪʦʟʝ ʢʦʨʥʝʚʦʡ ʤʝʨʠʩʪʝʤʳ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ 
ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʟʘʜʝʨʞʢʘ ʧʨʦʨʘʩʪʘʥʠʷ ʥʘ 76 % ʥʘ ʧʝʨʚʳʝ ʩʫʪʢʠ ʦʪʤʝʯʝʥʘ ʧʨʠ ʧʨʦ-
ʨʘʱʠʚʘʥʠʠ ʩʝʤʷʥ, ʦʙʣʫʯʝʥʥʳʭ ʚ ʜʦʟʝ 1 ɻʨ. ʇʨʠ ʧʨʦʨʘʩʪʘʥʠʠ ʩʝʤʷʥ, ʦʙʣʫʯʝʥʥʳʭ ʚ ʜʦʟʝ 
5 ʠ 10 ɻʨ, ʟʘʜʝʨʞʢʘ ʩʦʩʪʘʚʠʣʘ 18ï19 %, ʦʙʣʫʯʝʥʥʳʭ ʚ ʜʦʟʝ 50 ʤɻʨ ï 6 %. ʋ ʵʪʦʛʦ ʞʝ ʚʘ-
ʨʠʘʥʪʘ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʚʩʭʦʞʝʩʪʠ ʥʘ 5ï7 %. ʋ ʩʝʤʷʥ, ʦʙʣʫ-
ʯʝʥʥʳʭ ʚ ʜʦʟʝ 100 ʤɻʨ, ʢʨʠʚʘʷ ʧʨʦʨʘʩʪʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʝʪ ʩ ʢʨʠʚʦʡ ʣʘʙʦʨʘ-
ʪʦʨʥʦʛʦ ʢʦʥʪʨʦʣʷ. ɺ ʧʨʦʨʦʩʪʢʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʩʝʤʷʥ, ʦʙʣʫʯʝʥʥʳʭ ʚ ʜʦʟʘʭ 50 ʤɻʨ ʠ 
1 ɻʨ, ʦʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʮʝʥʪʘ ʢʣʝʪʦʢ ʩ ʭʨʦʤʦʩʦʤʥʳʤʠ ʘʙʝʨʨʘʮʠʷ-
ʤʠ, ʧʨʦʮʝʥʪʘ ʭʨʦʤʦʩʦʤʥʳʭ ʤʦʩʪʦʚ ʠ ʬʨʘʛʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʩʨʝʜʥʝʛʦ ʢʦʣʠʯʝ-
ʩʪʚʘ ʜʝʣʷʱʠʭʩʷ ʢʣʝʪʦʢ ʚ ʩʪʘʜʠʠ ʘʥʘ-ʪʝʣʦʬʘʟʳ. ʇʨʠ ʵʪʦʤ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 
ʚʘʨʠʘʥʪʘ, ʦʙʣʫʯʝʥʥʦʛʦ ʚ ʜʦʟʝ 100 ʤɻʨ, ʥʘʭʦʜʷʪʩʷ ʥʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ. ʆʙʣʫʯʝʥʠʝ ʩʝʤʷʥ 
ʩʘʣʘʪʘ ʠʦʥʘʤʠ ʛʝʣʠʷ ʧʨʠʚʦʜʠʪ ʢ ʭʨʦʤʦʩʦʤʥʳʤ ʧʦʚʨʝʞʜʝʥʠʷʤ ʚ ʢʦʨʥʝʚʦʡ ʤʝʨʠʩʪʝʤʝ, 
ʯʘʩʪʦʪʘ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʧʫʯʢʘ ʠ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʘ ʩ ʵʬʬʝʢʪʦʤ ʛʠʧʝʨ-
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʨʘʜʠʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. 

      
   –  .  65.2.      
  QST    –  . 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ʍʨʦʤʦʩʦʤʥʳʝ ʘʙʝʨʨʘʮʠʠ ʚ ʢʦʨʥʝʚʦʡ ʤʝʨʠʩʪʝʤʝ ʧʨʦʨʦʩʪʢʦʚ ʩʘʣʘʪʘ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʩʝʤʷʥ 

ʫʩʢʦʨʝʥʥʳʤʠ ʠʦʥʘʤʠ ʫʛʣʝʨʦʜʘ ʠ ʧʨʦʨʘʩʪʘʥʠʠ ʚ ʛʠʧʦʤʘʛʥʠʪʥʳʭ ʫʩʣʦʚʠʷʭ / ʅ. ɻ. ʇʣʘʪʦʚʘ, ɺ. ʄ. ʃʝʙʝʜʝʚ, 
ɸ. ɺ. ʉʧʘʩʩʢʠʡ, ʂ. ɸ. ʊʨʫʭʘʥʦʚ // ɸʚʠʘʢʦʩʤʠʯʝʩʢʘʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʤʝʜʠʮʠʥʘ. ï 2019. ï ʊ. 53, ˉ 4. ï 
ʉ. 93ï100. doi:10.21687/0233-528X-2019-53-4-93-100 

ʎʠʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʚ ʢʦʨʥʝʚʦʡ ʤʝʨʠʩʪʝʤʝ ʧʨʦʨʦʩʪʢʦʚ ʩʘʣʘʪʘ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʩʝʤʷʥ ʙʳʩʪ-
ʨʳʤʠ ʥʝʡʪʨʦʥʘʤʠ ʚ ʜʦʟʝ 10 ɻʨ ʠ ʠʭ ʤʦʜʠʬʠʢʘʮʠʷ ʛʠʧʦʤʘʛʥʠʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʨʦʨʘʱʠʚʘʥʠʷ / 
ʅ. ɻ. ʇʣʘʪʦʚʘ, ɺ. ʄ. ʃʝʙʝʜʝʚ, ɸ. ɺ. ʉʧʘʩʩʢʠʡ, ʂ. ɸ. ʊʨʫʭʘʥʦʚ // ɹʠʦʬʠʟʠʢʘ. ï 2021. ï ʊ. 66, ˉ 6. ï ʉ. 1171ï
1177. doi: 10.31857/S0006302921060120 
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ʌʀʃʆɻɽʆɻʈɸʌʀʏɽʉʂɸʗ ʉʊʈʋʂʊʋʈɸ ʈʆɼɸ ERANTHIS 
(RANUNCULACEAE) ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʖɾʅʆʁ ʉʀɹʀʈʀ ʂɸʂ ʆʊʈɸɾɽʅʀɽ 
ɻʃʆɹɸʃʔʅʓʍ ʂʃʀʄɸʊʀʏɽʉʂʀʍ ʀɿʄɽʅɽʅʀʁ 

ʄ. ɺ. ʇʨʦʪʦʧʦʧʦʚʘ 1, ɺ. ɺ. ʇʘʚʣʠʯʝʥʢʦ 1, ʇ. ɽ. ʅʝʣʶʙʠʥʘ 2
1 ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
2 ʌɻɹʆʋ ɺʆ çʀɻʋè, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
marina.v.protopopova@gmail.com 

Eranthis (Ranunculaceae) ï ʥʝʙʦʣʴʰʦʡ ʨʦʜ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʚʢʣʶʯʘʶʱʠʡ 
ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ, ʜʠʟʲʶʥʢʪʠʚʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʦʪ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ʜʦ ɺʦ-
ʩʪʦʯʥʦʡ ɸʟʠʠ. ɺ ʉʠʙʠʨʠ ʚʳʜʝʣʷʶʪ ʜʚʘ ʪʘʢʩʦʥʘ, Eranthis sibirica DC. ʠ E. tanhoensis 
Erst, ʢʦʪʦʨʳʝ ʦʧʠʩʘʥʳ ʩ ʭʨ. ʍʘʤʘʨ-ɼʘʙʘʥ (ʖʞʥʦʝ ʇʨʠʙʘʡʢʘʣʴʝ). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʰʠ 
ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʦʩʥʦʚʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʢʘʟʘʣʠ, ʯʪʦ 
E. tanhoensis ʥʘʨʫʰʘʝʪ ʤʦʥʦʬʠʣʠʶ E. sibirica ʠ ʜʦʣʞʝʥ ʩʯʠʪʘʪʴʩʷ ʩʠʥʦʥʠʤʦʤ ʧʦʩʣʝʜ-
ʥʝʛʦ. ɺʳʜʝʣʝʥʠʝ E. uncinata Turcz. ʢʘʢ ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʚʠʜʘ ʚ ʩʝʨʝʜʠʥʝ ʧʦʟʘʧʨʦʰʣʦʛʦ 
ʚʝʢʘ ʥʝ ʧʦʣʫʯʠʣʦ ʰʠʨʦʢʦʛʦ ʦʜʦʙʨʝʥʠʷ ʠʟ-ʟʘ ʥʝʚʳʜʝʨʞʘʥʥʦʩʪʠ ʝʛʦ ʦʪʣʠʯʠʡ ʩ E. sibirica. 
ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʤʳ ʧʨʠʜʝʨʞʠʚʘʝʤʩʷ ʤʦʥʦʚʠʜʦʚʦʡ ʢʦʥʮʝʧʮʠʠ Erantis ʚ ʉʠʙʠʨʠ, ʩʦʛʣʘʩ-
ʥʦ ʢʦʪʦʨʦʡ E. sibirica ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʨʦʜʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ. 
Eranthis sibirica ʦʪʥʦʩʠʪʩʷ ʢ ʥʝʤʦʨʘʣʴʥʳʤʠ ʨʝʣʠʢʪʘʤ, ʢʦʪʦʨʳʝ ʧʝʨʝʞʠʣʠ ʩʝʨʠʶ ʧʦʟʜ-
ʥʝʢʘʡʥʦʟʦʡʩʢʠʭ ʦʣʝʜʝʥʝʥʠʡ ʠ ʩʦʭʨʘʥʠʣʠʩʴ ʚ ʚʠʜʝ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʧʦʧʫʣʷʮʠʡ ʚ ʛʦʨʘʭ 
ʖʞʥʦʡ ʉʠʙʠʨʠ, ʠʤʝʶʱʠʭ ʜʣʷ ʥʠʭ ʨʝʬʫʛʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ʉʝʚʝʨʥʳʡ ʤʘʢʨʦʩʢʣʦʥ ʭʨ. 
ʍʘʤʘʨ-ɼʘʙʘʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʨʝʬʫʛʠʫʤʦʤ ʜʣʷ E. sibirica. ɸʥʘʣʠʟ ʩʦʚʨʝ-
ʤʝʥʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʝʣʠʢʪʦʚʳʭ ʚʠʜʦʚ, ʧʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ ʨʘʥʝʝ, ʧʦʟʚʦʣʠʣ ʧʨʝʜ-
ʧʦʣʦʞʠʪʴ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʭʘʤʘʨ-ʜʘʙʘʥʩʢʦʛʦ ʨʝʬʫʛʠʫʤʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ 
ʤʠʥʠʤʫʤ ʯʝʪʳʨʴʤʷ ʧʣʝʡʩʪʦʮʝʥʦʚʳʤʠ ʤʠʢʨʦʨʝʬʫʛʠʫʤʘʤʠ: ʜʦʣʠʥʳ ʨʝʢ ʋʪʫʣʠʢ ʠ ɹʘʙʭʘ 
(I), ʉʥʝʞʥʘʷ (II), ʇʝʨʝʝʤʥʘʷ (III) ʠ ʄʠʰʠʭʘ (IV). ʅʘʰʘ ʨʘʙʦʪʘ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʟʫ-
ʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʠʣʦ-
ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ E. sibirica ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦʡ ʉʠʙʠʨʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʝʛʠʦʥʳ 
ʷʜʝʨʥʦʡ (ITS) ʠ ʧʣʘʩʪʠʜʥʦʡ (trnL + trnL-trnF + trnH-psbA) ɼʅʂ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, 
ʯʪʦ ʬʠʣʦʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ Eranthis ʚ ʖʞʥʦʡ ʉʠʙʠʨʠ ʧʨʝʜʩʪʘʚʣʝʥʘ çʚʦʩʪʦʯ-
ʥʦʡè ʠ çʟʘʧʘʜʥʦʡè ʥʘʜʛʨʫʧʧʘʤʠ ʧʦʧʫʣʷʮʠʡ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʤʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʠʟʲ-
ʶʥʢʮʠʠ, ʚʳʟʚʘʥʥʦʡ ʛʦʨʥʳʤʠ ʧʦʜʥʷʪʠʷʤʠ ʚ ʧʦʟʜʥʝʤ ʥʝʦʛʝʥʝ ï ʥʘʯʘʣʝ ʢʚʘʨʪʝʨʘ ʠ ʧʣʝʡ-
ʩʪʦʮʝʥʦʚʳʤʠ ʧʦʭʦʣʦʜʘʥʠʷʤʠ. ɿʘʧʘʜʥʘʷ ʥʘʜʛʨʫʧʧʘ ʮʝʣʠʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʧʘʜʥʦʩʘʷʥ-
ʩʢʠʤʠ ʧʦʧʫʣʷʮʠʷʤʠ. ɺʦʩʪʦʯʥʘʷ ʥʘʜʛʨʫʧʧʘ ʦʙʲʝʜʠʥʷʝʪ ʧʦʧʫʣʷʮʠʠ ʩ ɺʦʩʪʦʯʥʳʭ ʉʘʷʥ, 
ʭʨʝʙʪʦʚ ʊʘʥʥʫ-ʆʣʘ ʠ ʍʘʤʘʨ-ɼʘʙʘʥ. ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʘʧʣʦʪʠʧʦʚ E. 
sibirica ʥʘ ʭʨ. ʍʘʤʘʨ-ɼʘʙʘʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʠʣʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʜʨʫʛʠʭ ʨʝ-
ʣʠʢʪʦʚ ʠ ʧʦʣʦʞʝʥʠʶ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʤʠʢʨʦʨʝʬʫʛʠʫʤʦʚ. 

         23-24-
00501, https://rscf.ru/project/23-24-00501/. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
Protopopova M. V. Eranthis salisb. (Ranunculaceae) in South Siberia: Insights into phylogeography and 

taxonomy / M. V. Protopopova, V. V. Pavlichenko // Diversity. ï 2022. ï Vol. 14. ï P. 779. doi: 
10.3390/d14100779 
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ʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ʀɿʄɽʅɽʅʀʗ ɺ ʊʂɸʅʗʍ ʍɺʆʀ ʉʆʉʅʓ 
ʆɹʓʂʅʆɺɽʅʅʆʁ ɺ ʊɽʏɽʅʀɽ ɺɽɻɽʊɸʎʀʆʅʅʆɻʆ ʇɽʈʀʆɼɸ 

ʀ. ʄ. ʈʦʤʘʥʦʚʘ, ʀ. ɸ. ɻʨʘʩʢʦʚʘ 
ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
Irina170885@mail.ru 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʪʦʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʠ ʤʝʪʦʜʘ ʥʘʪʠʚʥʦʛʦ ʵʣʝʢʪʨʦ-
ʬʦʨʝʟʘ ʠʩʩʣʝʜʦʚʘʥʘ ʜʠʥʘʤʠʢʘ ʘʢʪʠʚʥʦʩʪʠ ʧʝʨʦʢʩʠʜʘʟʳ, ʝʝ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʭ ʬʦʨʤ, 
ʜʠʥʘʤʠʢʘ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʪʢʘʥʷʭ ʭʚʦʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝ-
ʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʦʧʨʝʜʝʣʝʥʘ ʤʝʪʦʜʦʤ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. 

ʅʠʟʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʝʨʦʢʩʠʜʘʟʳ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʟʠʤʥʠʡ, ʚʳʩʦʢʘʷ ï ʚʝʩʝʥʥʠʡ ʠ 
ʣʝʪʥʠʡ ʧʝʨʠʦʜʳ. 

ʉʧʝʢʪʨ ʠʟʦʬʦʨʤ ʧʝʨʦʢʩʠʜʘʟʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʣʘʙʠʣʴʥʦʩʪʴʶ. ɺ ʪʦʯʢʝ 
ʦʪʙʦʨʘ ʧʨʦʙ çʆʣʭʘè ʦʪʤʝʯʝʥʳ ʠʟʦʬʦʨʤʳ ʩ ʆʕʇ: 0,22, 0,27, 0,32, 0,37, 0,47, 0,58; çʄʇè: 
0,22, 0,26, 0,27, 0,32, 0,37, 0,47, 0,58. 

ʀʟʦʬʦʨʤʳ ʩ ʆʕʇ 0,22 ʠ 0,27 ʦʪʤʝʯʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ ʚ ʪʝʯʝʥʠʝ ʚʩʝ-
ʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʀʟʦʬʦʨʤʘ 0,32 ʚ ʪʦʯʢʝ çʆʣʭʘè ʦʙʥʘʨʫʞʝʥʘ ʚ ʢʘʞʜʦʤ ʧʝʨʠ-
ʦʜʝ ʚʝʛʝʪʘʮʠʠ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʚʦʟʨʘʩʪʘ ʭʚʦʠ, ʧʨʠ ʵʪʦʤ ʚ ʪʦʯʢʝ çʄʇè ï ʚ ʧʨʦʙʘʭ ʭʚʦʠ 2 ʠ 
3 ʛʦʜʦʚ ʚʝʛʝʪʘʮʠʠ ʠ ʥʝ ʜʝʪʝʢʪʠʨʫʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ. ʀʟʦʬʦʨʤʘ 0,58 ʚ 
çʆʣʭʝè ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʢʨʫʛʣʦʛʦʜʠʯʥʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʦʯʢʠ çʄʇè, ʛʜʝ ʥʝ ʙʳʣʘ ʠʜʝʥʪʠ-
ʬʠʮʠʨʦʚʘʥʘ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʠʟʦʬʦʨʤʳ ʩ ʆʕʇ 0,26, 0,37, ʠ 0,47 ʠʜʝʥʪʠʬʠʮʠʨʦʚʘ-
ʥʳ ʢʨʘʡʥʝ ʨʝʜʢʦ. ʊʘʢ, ʠʟʦʬʦʨʤʳ 0,26 ʠ 0,37 ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʚ ʤʘʨʪʝ ʚ ʭʚʦʝ ʚʩʝʭ ʛʝ-
ʥʝʨʘʮʠʡ ʚ ʪʦʯʢʝ çʄʇè, ʠʟʦʬʦʨʤʘ 0,37 ʚ ʧʨʦʙʘʭ ʭʚʦʠ 3 ʛʦʜʘ ʚʝʛʝʪʘʮʠʠ ʚ ʦʙʝʠʭ ʪʦʯʢʘʭ, 
0,47 ï ʚ ʦʙʝʠʭ ʪʦʯʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʝʢʘʙʨʝ. 

ʆʩʥʦʚʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʘʣʴʤʠʪʠʥʦʚʘʷ (ʉ16:0), ʦʣʝʠ-
ʥʦʚʘʷ (ʉ18:1 (n-9)), ʣʠʥʦʣʝʚʘʷ (ʉ18:2 (n-6)), ὄ-ʣʠʥʦʣʝʥʦʚʘʷ (ʉ18:3 (n-3)). ʊʘʢʞʝ ʚʳʷʚ-
ʣʝʥʳ ʘʨʘʭʠʥʦʚʘʷ (ʉ20:0) ʠ ʙʝʛʝʥʦʚʘʷ (ʉ22:0) ʢʠʩʣʦʪʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʛʦʣʦʩʝʤʝʥʥʳʭ. 

ʉʘʤʦʝ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚ ʪʦʯʢʝ ʩʙʦʨʘ çʆʣʭʘè: 
ʠʶʥʴ (1 ʛ), ʘʚʛʫʩʪ (2 ʛ), ʩʝʥʪʷʙʨʴ (3 ʛ); ʩʘʤʦʝ ʚʳʩʦʢʦʝ ï ʤʘʡ (1, 2 ʛ), ʷʥʚʘʨʴ (3 ʛ). ɺ ʪʦʯʢʝ 
ʩʙʦʨʘ çʄʇè ʩʘʤʦʝ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ: ʤʘʨʪ (1 ʛ), ʩʝʥ-
ʪʷʙʨʴ (2, 3 ʛ); ʩʘʤʦʝ ʚʳʩʦʢʦʝ: ʘʧʨʝʣʴ (1 ʛ), ʤʘʡ (2 ʛ), ʬʝʚʨʘʣʴ (3 ʛ). ʉʦʜʝʨʞʘʥʠʝ ʥʘʩʳ-
ʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʦʜʝʨʞʘʥʠʶ ʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨ-
ʥʳʭ ʢʠʩʣʦʪ. 

ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ SDR ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʚʳʩʦʢʠʝ ï ʚ ʚʝʩʝʥ-
ʥʠʡ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʦʣʝʠʥʦʚʦʡ ʠ ʩʠʥʪʝʟʦʤ ʣʠʥʦʣʝʚʦʡ ʢʠʩʣʦʪ ʚ 
ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʭʚʦʠ. ʅʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ODR ʦʪʤʝʯʘʶʪʩʷ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ, 
ʚʳʩʦʢʠʝ ï ʦʩʝʥʴʶ ʠ ʧʦʟʜʥʠʤ ʣʝʪʦʤ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ LDR ʢʦʥʝʮ ʣʝʪʥʝʛʦ 
ʧʝʨʠʦʜʘ ʠ ʦʩʝʥʴʶ, ʥʠʟʢʠʝ ï ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ. 

ʉʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʠʟʤʝʥʷʪʴ ʩʚʦʡ ʙʝʣʢʦʚʳʡ ʠ ʣʠʧʠʜʥʳʡ ʩʦʩʪʘʚʳ ʚ ʟʘʚʠʩʠʤʦ-
ʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠʛʨʘʝʪ ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʘʜʘʧʪʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʨ-
ʛʘʥʠʟʤʘ ʢ ʩʪʨʝʩʩʦʨʘʤ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʘ. 
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ʈʆɼɸ ɽʃʔ (PICEA) ɺ ʇɽʈʀʆɼ ɸʂʊʀɺʅʆɻʆ ʈʆʉʊɸ ʍɺʆʀ 

ʅ. ɺ. ʉʝʤʸʥʦʚʘ, ʃ. ɺ. ɼʫʜʘʨʝʚʘ 
ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
tashasemyonova@mail.ru 

ʃʠʧʠʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʫʶ ʛʨʫʧʧʫ ʩʦʝʜʠʥʝʥʠʡ, ʢʦ-
ʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʷʚʣʷʶʪʩʷ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʦʩʥʦʚʥʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʨʝ-
ʟʝʨʚʦʤ ʢʣʝʪʦʢ, ʥʦ ʠ ʚʳʧʦʣʥʷʶʪ ʤʥʦʞʝʩʪʚʦ ʢʣʶʯʝʚʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ʀʟʚʝʩʪ-
ʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʪʠʧʳ ʣʠʧʠʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ (ɾʂ), ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ 
ʚ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ ʨʘʩʪʝʥʠʡ ʢʘʢ in vivo, ʪʘʢ ʠ in vitro. ɾʠʨʥʳʝ ʢʠʩʣʦʪʳ ʩ ʦʯʝʥʴ ʜʣʠʥʥʦʡ 
ʮʝʧʴʶ (ɾʂʆɼʎ) ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʣʠʷʶʪ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʨʦʩʪʘ ʠ ʩʪʝʧʝʥʴ ʨʘʩ-
ʪʷʞʝʥʠʷ ʢʣʝʪʦʢ ʨʘʩʪʝʥʠʡ ʚ ʭʦʜʝ ʤʦʨʬʦʛʝʥʝʟʘ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʚ 
ʣʠʪʝʨʘʪʫʨʝ ʩʚʝʜʝʥʠʷ ʦʙ ʫʯʘʩʪʠʠ ɾʂ ʚ ʧʨʦʮʝʩʩʘʭ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, ʫ ʭʚʦʡʥʳʭ ʨʘʩʪʝʥʠʡ 
ʵʪʠ ʚʦʧʨʦʩʳ ʦʩʪʘʶʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʳʤʠ. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʙʳʣ ʩʨʘʚ-
ʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʘʢʪʠʚʥʦ ʨʘʩʪʫʱʝʡ ʭʚʦʠ ʚ 
ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʯʝʪʳʨʝʭ ʚʠʜʦʚ ʝʣʠ: Picea obovata, Picea obovata 
var. coerulea Malyshev, Picea abies, Picea pungens. ʕʢʩʪʨʘʢʮʠʶ ʣʠʧʠʜʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ 
ʤʝʪʦʜʫ ʌʦʣʯʘ. ɸʥʘʣʠʟ ʄʕɾʂ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʘ 5973/6890N MSD/DS Agilent Technologies 
(ʉʐɸ). 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʠʟʚʦʜʠʣʩʷ ʘʥʘʣʠʟ ʘʢʪʠʚʥʦ ʨʘʩʪʫʱʝʡ ʭʚʦʠ, ʩʦʙʨʘʥʥʦʡ ʚ 2022 ʛ., 
ʘ ʠʤʝʥʥʦ 19 ʤʘʷ, 26 ʤʘʷ, 6 ʠʶʥʷ ʠ 28 ʠʶʥʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ P. abies ʩʦʜʝʨʞʘʥʠʝ ʣʠ-
ʧʠʜʦʚ ʦʩʪʘʚʘʣʦʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʤʝʥʥʳʤ (84,8-94,6 ʤʛ/ʛ ʩ.ʚ.). ɼʣʷ P. pungens, 
P. obovata, P. obovata var. coerulea Malyshev ʩʦʜʝʨʞʘʥʠʝ ʣʠʧʠʜʦʚ ʩʥʠʞʘʣʦʩʴ ʜʦ 
65,5 ʤʛ/ʛ ʩ.ʚ., 60,4 ʤʛ/ʛ ʩ. ʚ., 90,7 ʤʛ/ʛ ʩ. ʚ., ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (26 ʤʘʷ ʠ 6 ʠʶʥʷ). 28 ʠʶʥʷ, 
ʢʦʛʜʘ ʭʚʦʷ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʥʘ, ʥʘʙʣʶʜʘʣʠ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʣʠʧʠʜʦʚ ʜʣʷ ʪʨʝʭ 
ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ ʝʣʝʡ ʜʦ 81,3ï129,4 ʤʛ/ʛ ʩ. ʚ. (ʢʨʦʤʝ P. abies). ɸʥʘʣʠʟ ɾʂ-ʩʦʩʪʘʚʘ ʯʝ-
ʪʳʨʝʭ ʚʠʜʦʚ ʝʣʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʘʩʳʱʝʥʥʳʭ ɾʂ ʩʦʩʪʘʚʣʷʣʦ 
ʧʦʨʷʜʢʘ 30 %, ʘ ʥʝʥʘʩʳʱʝʥʥʳʭ ɾʂ ï ʧʦʨʷʜʢʘ 70 % ʜʣʷ ʭʚʦʠ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ, 
ʦʪʦʙʨʘʥʥʳʭ ʚ ʨʘʟʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʪʦʯʢʠ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ 
ʩʦʜʝʨʞʘʥʠʝ ʉ18:1ȹ9 ʢʠʩʣʦʪʳ ʜʣʷ P. abies, P. obovata, P. obovata var. coerulea Malyshev 
ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʭʚʦʠ ʧʦʚʳʰʘʝʪʩʷ ʚ 1,5ï1,8 ʨʘʟ (ʩ ʤʘʢʩʠʤʫʤʦʤ 26 ʤʘʷ), ʘ ʟʘʪʝʤ 
ʩʥʠʞʘʝʪʩʷ. ɼʣʷ P. pungens ʦʪʤʝʯʝʥʘ ʦʙʨʘʪʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʉ18:1ȹ9 
ʩʥʠʞʘʝʪʩʷ ʚ 4 ʨʘʟʘ (ʩ ʤʠʥʠʤʫʤʦʤ 26 ʤʘʷ), ʘ ʟʘʪʝʤ ʚʦʟʨʘʩʪʘʝʪ. ʏʪʦ ʢʘʩʘʝʪʩʷ ɾʂʆɼʎ, ʪʦ 
ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʚʦ ʚʨʝʤʷ ʨʘʟʚʠʪʠʷ ʭʚʦʠ ʩʥʠʞʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ 1,5 ʨʘʟʘ, ʘ ʟʘʪʝʤ ʩʦʜʝʨ-
ʞʘʥʠʝ ʵʪʠʭ ʢʠʩʣʦʪ ʥʘʯʠʥʘʝʪ ʧʦʚʳʰʘʪʴʩʷ ʢ ʤʦʤʝʥʪʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʥʦʮʝʥʥʦʡ ʭʚʦʠ 
ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʝʣʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ɾʂ-ʩʦʩʪʘʚ ʘʢʪʠʚʥʦ 
ʨʘʩʪʫʱʝʡ ʭʚʦʠ ʜʣʷ ʯʝʪʳʨʝʭ ʚʠʜʦʚ ʝʣʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʨʦʩʪʘ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ, 
ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʵʪʘʧʝ, ʩʦʜʝʨʞʘʥʠʷ ɾʂ (ʥʘʧʨʠʤʝʨ, ʉ18:1ȹ9 ʢʠʩʣʦʪʳ ʠ ɾʂʆɼʎ), ʜʣʷ 
ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʘ ʟʥʘʯʠʤʘʷ ʨʦʣʴ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʠʧʠʜʥʦ-
ʛʦ ʩʦʩʪʘʚʘ ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʭʚʦʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʬʦʩʬʦʣʠʧʠʜʦʚ, ʠʭ ɾʂ-
ʩʦʩʪʘʚʘ, ʩʪʝʨʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ ʪʢʘʥʝʡ ʤʦʛʫʪ ʜʘʪʴ ʧʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʯʘʩʪʠʠ 
ʣʠʧʠʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʘʭ ʫ ʭʚʦʡʥʳʭ. 
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ʃ. ʅ. ʉʢʨʠʧʘʣʴʱʠʢʦʚʘ 1, ʀ. ɸ. ɻʦʥʯʘʨʦʚʘ 1,2, ɸ. ʇ. ɹʘʨʯʝʥʢʦʚ 1,3, ɺ. ɺ. ʉʪʘʩʦʚʘ 1 
1 ʀʃ ʉʆ ʈɸʅ, ʌʀʎ ʂʅʎ ʉʆ ʈɸʅ, ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 
2 ʂɻɸʋʂ çʂʂʂʄè, ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 
3 ʉʌʋ, ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 
lara@ksc.krasn.ru 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʩʴʤʘ ʤʘʩʰʪʘʙʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ ʦʢʘʟʳ-
ʚʘʝʪ ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʬʘʢʪʦʨ. ʀʟʫʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ ʬʠʪʦʮʝʥʦʟʦʚ 
ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʥʘʛʨʫʟʢʠ ʚʝʩʴʤʘ ʘʢ-
ʪʫʘʣʴʥʦ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʝʨʝʟʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʂʨʘʩʥʦʷʨʩʢʦʡ ʣʝʩʦʩʪʝʧʠ ʚ 
ʟʦʥʝ ʚʦʟʜʝʡʩʪʚʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʛ. ʂʨʘʩʥʦʷʨʩʢʘ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2016ï2018 ʛʛ., 
ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ï ʚ 2016ï2022 ʛʛ. ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʩʦʩʥʦʚʳʝ ʧʦʩʘʜʢʠ ʚ ʛ. ʂʨʘʩʥʦ-
ʷʨʩʢʝ ʠʟʫʯʘʣʠʩʴ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2020ï2022 ʛʛ. ʇʨʦʚʝʜʝʥʥʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʵʢʦʣʦʛʠʯʝ-
ʩʢʘʷ ʦʮʝʥʢʘ ʥʘ ʵʢʦʩʠʩʪʝʤʥʦʤ, ʦʨʛʘʥʠʟʤʝʥʥʦʤ ʠ ʪʢʘʥʝʚʦʤ ʫʨʦʚʥʷʭ ʥʘʨʫʰʝʥʥʳʭ ʣʝʩʥʳʭ 
ʵʢʦʩʠʩʪʝʤ ʂʨʘʩʥʦʷʨʩʢʦʡ ʣʝʩʦʩʪʝʧʠ ʚʳʷʚʠʣʘ ʨʷʜ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʥʠʞʝ-
ʥʠʝ ʥʘ ʥʠʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʛ. ʂʨʘʩʥʦʷʨʩʢʘ ʠ ʚʳʷʚʠʣʘ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦ-
ʩʪʠ ʠʭ ʦʪʚʝʪʥʳʭ ʨʝʘʢʮʠʡ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ ʟʘʤʝʪʥʦʝ ʫʭʫʜʰʝʥʠʝ ʩʦ-
ʩʪʦʷʥʠʷ ʢʦʣʢʦʚʳʭ ʙʝʨʝʟʥʷʢʦʚ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʙʠʦʪʦʧʘʤ (ʥʘʠʙʦʣʝʝ 
ʧʨʦʛʨʝʚʘʝʤʳʝ ʫʯʘʩʪʢʠ ʥʘ ʬʦʥʝ ʧʦʚʳʰʝʥʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʟʥʘʯʠʪʝʣʴʥʳʭ 
ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʥʘʛʨʫʟʦʢ). ʇʦʩʣʝʜʥʝʝ ʦʙʫʩʣʦʚʣʝʥʦ ʦʙʱʝʡ ʘʨʠʜʠʟʘʮʠʝʡ ʫʩʣʦʚʠʡ ʧʨʦʠʟ-
ʨʘʩʪʘʥʠʷ ʚ ʨʝʛʠʦʥʘʭ ʉʠʙʠʨʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ 2016ï2022 ʛʛ. ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʩʥʦʚʳʭ 
ʥʘʩʘʞʜʝʥʠʡ ʂʨʘʩʥʦʷʨʩʢʦʡ ʣʝʩʦʩʪʝʧʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʮʝʣʦʤ ʦʪʤʝʯʝʥʘ ʩʪʘʙʠʣʠʟʘʮʠʷ 
ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦʩʥʷʢʦʚ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʟʦʥʝ ʤʥʦʛʦʣʝʪʥʝʛʦ ʘʥʪʨʦʧʦʛʝʥ-
ʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʬʦʥʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʧʨʦʚʝʜʝʥʥʳ-
ʤʠ ʚ ʩʦʩʥʷʢʘʭ ʜʦ 2006 ʛ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʧʨʦʤʳʰ-
ʣʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʛ. ʂʨʘʩʥʦʷʨʩʢʘ, ʘ ʪʘʢʞʝ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʘʜʘʧʪʘʮʠʝʡ ʬʠʪʦʮʝʥʦʟʦʚ ʢ 
ʭʨʦʥʠʯʝʩʢʠʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. ʀʟʫʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʩʥʦʚʳʭ ʧʦʩʘʜʦʢ 
ʚ ʛ. ʂʨʘʩʥʦʷʨʩʢʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʭʚʦʠ ʩʦʩʥʳ ʦʪ-
ʤʝʯʝʥʳ ʚ ʧʦʩʘʜʢʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʳʤ ʪʝʭʥʦʛʝʥʥʳʤ ʚʦʟʜʝʡ-
ʩʪʚʠʝʤ ʠ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ 
ʤʝʩʪʘ ʠʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ʆʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʩʝʥ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ ʧʦ ʤʝʪʦʜʠʢʝ 
ʢʦʤʧʣʝʢʩʥʦʡ ʙʘʣʣʴʥʦʡ ʙʠʦʠʥʜʠʢʘʮʠʦʥʥʦʡ ʦʮʝʥʢʝ ʜʨʝʚʝʩʥʳʭ ʚʠʜʦʚ ʢ ʪʝʭʥʦʛʝʥʥʦʤʫ ʟʘ-
ʛʨʷʟʥʝʥʠʶ ʥʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʧʦʜʪʚʝʨʜʠʣʘ ʟʘʚʠʩʠʤʦʩʪʴ ʨʦʩʪʘ ʵʪʦʛʦ 
ʚʠʜʘ ʦʪ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ʆʮʝʥʢʘ ʢʦʤʧʦʥʝʥʪʦʚ ʥʠʞʥʠʭ ʷʨʫʩʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʘʥʪʨʦʧʦʛʝʥʥʦ ʥʘʨʫʰʝʥʥʳʭ ʙʝʨʝʟʥʷ-

ʢʘʭ ʂʨʘʩʥʦʷʨʩʢʦʡ ʣʝʩʦʩʪʝʧʠ / ʀ. ɸ. ɻʦʥʯʘʨʦʚʘ, ʃ. ʅ. ʉʢʨʠʧʘʣʴʱʠʢʦʚʘ, ɸ. ʇ. ɹʘʨʯʝʥʢʦʚ, ɸ. ʉ. ʐʫʰʧʘ-
ʥʦʚ // ʀʟʚ. ʚʫʟʦʚ. ʃʝʩʥ. ʞʫʨʥ. ï 2020. ï ˉ 1. ï ʉ. 75ï87. doi: 10.37482/0536-1036-2020-1-75-87 

ʉʦʚʨʝʤʝʥʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʩʥʦʚʳʭ ʵʢʦʩʠʩʪʝʤ ʂʨʘʩʥʦʷʨʩʢʦʡ ʣʝʩʦʩʪʝ-
ʧʠ / ʃ. ʅ. ʉʢʨʠʧʘʣʴʱʠʢʦʚʘ, ɸ. ʇ. ɹʘʨʯʝʥʢʦʚ, ʀ. ɸ. ɻʦʥʯʘʨʦʚʘ, ʊ. ɺ. ʇʦʥʦʤʘʨʝʚʘ, ɸ. ʉ. ʐʫʰʧʘʥʦʚ, 
ɸ. ʀ. ʊʘʪʘʨʠʥʮʝʚ // ʃʝʩʦʚʝʜʝʥʠʝ. ï 2022. ï ˉ 1. ï ʉ 61ï71. doi: 10.31857/S0024114822010090 
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ʊɽʅɼɽʅʎʀʀ ʉʊʈʋʂʊʋʈʅʆɻʆ ʆʊʂʃʀʂɸ ɹɽʈɽɿʓ ʇʃʆʉʂʆʃʀʉʊʅʆʁ  
ʇʆ ʄɸʂʈʆʇʈʀɿʅɸʂɸʄ ʉʊɺʆʃʆɺ ɺ ɺʋʃʂɸʅʀʏɽʉʂʀʍ ʃɸʅɼʐɸʌʊɸʍ  
ʀ ʅɸ ʄʆʈʉʂʀʍ ʇʆɹɽʈɽɾʔʗʍ ʉɸʍɸʃʀʅɸ ʀ ʂʋʈʀʃʔʉʂʀʍ ʆʉʊʈʆɺʆɺ 

ɸ. ʀ. ʊʘʣʴʩʢʠʭ, ɸ. ɺ. ʂʦʧʘʥʠʥʘ, ʀ. ʀ. ɺʣʘʩʦʚʘ 
ʀʄɻʠɻ ɼɺʆ ʈɸʅ, ʖʞʥʦ-ʉʘʭʘʣʠʥʩʢ, ʈʦʩʩʠʷ 
anastasiya_talsk@mail.ru 

ʂʦʨʘ ʜʨʝʚʝʩʥʦʛʦ ʨʘʩʪʝʥʠʷ ʚ ʨʘʟʥʳʭ ʝʛʦ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʷʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-
ʙʦʡ ʚʳʩʦʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʢʣʝʪʦʢ ʠ ʪʢʘʥʝʡ, ʚʳʧʦʣʥʷʶʱʠʭ ʨʘʟʣʠʯʥʳʝ 
ʬʫʥʢʮʠʠ (ʟʘʱʠʪʥʫʶ, ʪʨʘʥʩʧʦʨʪʥʫʶ, ʘʩʩʠʤʠʣʷʮʠʦʥʥʫʶ ʠ ʜʨ.), ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʝʝ ʢʘʢ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʫʶ ʠ çʦʪʟʳʚʯʠʚʫʶè ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ɺ 
ʩʚʷʟʠ ʩ ʵʪʠʤ, ʵʪʦʪ ʢʦʤʧʣʝʢʩ ʪʢʘʥʝʡ ʜʨʝʚʝʩʥʦʛʦ ʨʘʩʪʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʠʥʬʦʨʤʘʪʠʚ-
ʥʳʤ ʚ ʦʪʥʦʰʝʥʠʠ ʦʪʢʣʠʢʘ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʠʟʫʯʘʝʤʳʭ ʧʨʠ-
ʟʥʘʢʦʚ ʢʦʨʳ ʷʚʣʷʝʪʩʷ ʝʝ ʪʦʣʱʠʥʘ (ʰʠʨʠʥʘ) ʠ ʨʷʜ ʨʘʩʯʝʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʚʷʟʳʚʘʶʱʠʭ 
ʝʝ ʩ ʨʘʟʤʝʨʦʤ ʩʪʚʦʣʘ, ʧʨʠʨʦʩʪʦʤ ʜʨʝʚʝʩʠʥʳ ʠ ʚʦʟʨʘʩʪʦʤ ʨʘʩʪʝʥʠʷ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 
ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʨʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʝʝ ʪʦʣʱʠʥʳ ʠ ʩʢʦʨʦʩʪʠ ʧʨʠʨʦ-
ʩʪʘ ʚ ʩʪʚʦʣʘʭ ʙʝʨʝʟʳ ʧʣʦʩʢʦʣʠʩʪʥʦʡ (Betula platyphylla) ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 
ʫʩʣʦʚʠʷʭ ʥʘ ʉʘʭʘʣʠʥʝ ʠ ʂʫʨʠʣʴʩʢʠʭ ʦ-ʚʘʭ. ɺ ʨʘʙʦʪʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʦʨʬʦʣʦʛʠʯʝ-
ʩʢʠʝ ʧʨʠʟʥʘʢʠ ʩʪʚʦʣʦʚ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʧʨʠʟʥʘʢʠ ʢʦʨʳ ʠ ʜʨʝʚʝʩʠʥʳ ʙʝʨʝʟʳ ʧʣʦʩʢʦʣʠʩʪ-
ʥʦʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ ʫʩʣʦʚʠʷʭ ʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ, ʣʘʥʜʰʘʬʪʦʚ 
ʘʢʪʠʚʥʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʠ ʛʨʷʟʝʚʳʭ ʚʫʣʢʘʥʦʚ ʉʘʭʘʣʠʥʘ ʠ ʂʫʨʠʣʴʩʢʠʭ ʦ-ʚʦʚ: ʪʦʣʱʠʥʘ 
ʢʦʨʳ, ʚʝʣʠʯʠʥʘ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʢʦʨʳ ʠ ʜʨʝʚʝʩʠʥʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘ-
ʟʘʣʠ, ʯʪʦ ʜʣʷ ʙʝʨʝʟʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʠʨʦʜʥʦʛʦ ʩʪʨʝʩʩʘ ʩʚʦʡʩʪʚʝʥʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʥʠʟʢʦʨʦʩʣʦʛʦ ʤʥʦʛʦʩʪʚʦʣʴʥʦʛʦ ʜʝʨʝʚʘ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʠ ʜʝʬʦʨʤʘ-
ʮʠʷʤʠ ʢʨʦʥʳ, ʠʩʢʨʠʚʣʝʥʥʳʤʠ ʵʢʩʮʝʥʪʨʠʯʥʳʤʠ ʩʪʚʦʣʘʤʠ ʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʨʠʢʦʨʥʝ-
ʚʳʤʠ ʘʥʦʤʘʣʠʷʤʠ ï ʢʘʧʘʤʠ ʠ ʩʫʚʝʣʷʤʠ. ɺʳʷʚʣʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʨʝʘʢʮʠʷ ʢʦʨʳ ʠ ʜʨʝʚʝ-
ʩʠʥʳ, ʩʚʦʡʩʪʚʝʥʥʘʷ ʤʥʦʛʠʤ ʜʨʝʚʝʩʥʳʤ ʨʘʩʪʝʥʠʷʤ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʤ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ 
ʤʝʩʪʦʦʙʠʪʘʥʠʷʤ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ ʫʤʝʥʴʰʝʥʠʠ ʪʦʣʱʠʥʳ ʢʦʨʳ ʠ ʝʝ ʝʞʝʛʦʜʥʦʛʦ ʧʨʠʨʦ-
ʩʪʘ ʫ ʚʳʩʦʢʦʚʦʟʨʘʩʪʥʳʭ ʜʝʨʝʚʴʝʚ. ʕʪʘ ʪʝʥʜʝʥʮʠʷ ʷʨʢʦ ʚʳʨʘʞʝʥʘ ʫ ʙʝʨʝʟʳ ʥʘ ʦʭʦʪʦʤʦʨ-
ʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʠ ʚ ʫʩʣʦʚʠʷʭ ʛʨʷʟʝʚʦʛʦ ʚʫʣʢʘʥʘ. ʇʨʠ ʵʪʦʤ ʛʦʜʠʯʥʳʡ ʧʨʠʨʦʩʪ ʢʦʨʳ ʙʝ-
ʨʝʟʳ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʠʤʝʝʪ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʫʶ ʨʝʘʢʮʠʶ ʠ ʚʳʨʘʞʘʝʪ-
ʩʷ ʢʘʢ ʪʠʧʠʯʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ, ʪʘʢ ʠ ʫʚʝʣʠʯʝʥʠʝʤ. ɺ ʫʩʣʦʚʠʷʭ ʛʘʟʦʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ 
ʧʨʦʷʚʣʝʥʠʡ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʚʫʣʢʘʥʦʚ ʛʦʜʠʯʥʳʡ ʧʨʠʨʦʩʪ ʢʦʨʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 2,7 ʨʘʟ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʦʡ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʦʣʦʜʳʤ ʚ 10ï20 ʣʝʪ ʚʦʟʨʘʩʪʦʤ 
ʜʝʨʝʚʴʝʚ. ɼʘʥʥʳʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʩʪʚʦʣʦʚ ʙʝʨʝʟʳ ʚ ʫʩʣʦʚʠʷʭ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝ-
ʥʴʶ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʦʣʱʠʥʘ ʢʦʨʳ ʜʨʝʚʝʩ-
ʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʚʝʣʠʯʠʥʘ ʝʝ ʝʞʝʛʦʜʥʦʛʦ ʧʨʠʨʦʩʪʘ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 
ʧʦʢʘʟʘʪʝʣʷʤʠ (plant functional trait), ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ ʧʨʠʨʦʜʥʳʝ ʩʠʩʪʝʤʳ ʚʫʣʢʘʥʠʯʝ-
ʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ ʠ ʜʨʫʛʠʝ ʵʢʦʩʠʩʪʝʤʳ.  

    .  (  .  
121022500177-6). 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ʊʘʣʴʩʢʠʭ ɸ. ʀ. ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʦʪʢʣʠʢʘ ʢʦʨʳ ʠ ʜʨʝʚʝʩʠʥʳ ʙʝʨʝʟʳ ʧʣʦʩʢʦʣʠʩʪʥʦʡ (Betu-

la platyphylla, Betulaceae) ʚ ʣʘʥʜʰʘʬʪʘʭ ʤʦʨʩʢʠʭ ʧʦʙʝʨʝʞʠʡ, ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʠ ʛʨʷʟʝʚʳʭ ʚʫʣʢʘʥʦʚ ʉʘʭʘ-
ʣʠʥʘ ʠ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ / ɸ. ʀ. ʊʘʣʴʩʢʠʭ, ɸ. ɺ. ʂʦʧʘʥʠʥʘ, ʀ. ʀ. ɺʣʘʩʦʚʘ // ɻʝʦʩʠʩʪʝʤʳ ʧʝʨʝʭʦʜʥʳʭ 
ʟʦʥ. ï 2022. ï ʊ. 6, ˉ 4. ï ʉ. 360ï379. doi 10.30730/ gtrz.2022.6.4.360-379 



        
  VI      . 3–7  2023 . 

111 

ʇʆʏɺɽʅʅʆ-ɸʃʔɻʆʃʆɻʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ɻʆʈʅʓʍ  
ʀ ʅɸʉʊʆʗʑʀʍ ʉʊɽʇɽʁ ʆʂʈɽʉʊʅʆʉʊɽʁ ʉ. ɹ. ɻʆʃʆʋʉʊʅʆɽ 

ɻ. ʉ. ʊʫʧʠʢʦʚʘ, ʀ. ʅ. ɽʛʦʨʦʚʘ, ʆ. ɺ. ʐʝʨʛʠʥʘ, ʉ. ɻ. ʂʘʟʘʥʦʚʩʢʠʡ 
ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
shambueva93galina@mail.ru 

ʅʘʤʠ ʠʟʫʯʝʥʳ ʧʦʯʚʝʥʥʳʝ ʚʦʜʦʨʦʩʣʠ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ 
ʦʢʨʝʩʪʥʦʩʪʝʡ ʩ. ɹ. ɻʦʣʦʫʩʪʥʦʝ. ʊʝʨʨʠʪʦʨʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʧʦʙʝʨʝʞʴʝ 
ɹʘʡʢʘʣʘ ʫ ʧʦʜʥʦʞʠʷ ʇʨʠʤʦʨʩʢʦʛʦ ʭʨʝʙʪʘ, ʚʳʩʦʪʳ ʢʦʪʦʨʦʛʦ ʚ ʝʛʦ ʶʞʥʦʡ ʯʘʩʪʠ ʜʦʩʪʠ-
ʛʘʶʪ ʦʪʤʝʪʦʢ 900ï1200 ʤ ʥʘʜ ʫ. ʤ. ʀʩʩʣʝʜʫʝʤʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠ-
ʨʫʶʪ ʥʘ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ. ʂʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʱʝʣʦʯʥʳʝ, ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 
ʛʫʤʫʩʘ, ʥʠʟʢʦʡ ʠ ʩʨʝʜʥʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʬʦʩʬʦʨʦʤ ʧʦʜ ʩʪʝʧʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʠ 
ʚʳʩʦʢʦʡ ʧʦʜ ʣʫʛʦʤ, ʥʠʟʢʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʢʘʣʠʝʤ. 

ɺʩʝʛʦ ʚʳʷʚʣʝʥ 71 ʚʠʜ ʚʦʜʦʨʦʩʣʝʡ ʠʟ 5 ʦʪʜʝʣʦʚ. ʅʘʠʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʧʨʝʜʩʪʘʚʣʝ-
ʥʳ ʟʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ Chlorophyta ï 34 ʚʠʜʘ, ʥʝʤʥʦʛʠʤ ʤʝʥʴʰʝ ʯʠʩʣʦ ʚʠʜʦʚ ʮʠʘʥʦʧʨʦ-
ʢʘʨʠʦʪ Cyanoprokaryota ï 27, ʝʜʠʥʠʯʥʳ ʚʦʜʦʨʦʩʣʠ ʜʨʫʛʠʭ ʦʪʜʝʣʦʚ, ʜʠʘʪʦʤʦʚʳʭ 
Bacillariophyta ï 4 ʚʠʜʘ, ʤʝʥʝʝ ʚʩʝʛʦ ʥʘʡʜʝʥʦ ʞʝʣʪʦʟʝʣʝʥʳʭ Ochrophyta ʠ ʟʝʣʝʥʳʭ Char-
ophyta ï ʧʦ 3 ʧʨʝʜʩʪʘʚʠʪʝʣʷ. ʅʘʡʜʝʥʳ ʥʦʚʳʝ ʜʣʷ ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚʠʜʳ, ʪʘʢʠʝ ʢʘʢ 
cf. Pseudochlorella pringsheimii, Protosiphon botryoides (Chlorophyta). ʉʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ 
ʘʣʴʛʦʢʦʤʧʣʝʢʩʦʚ ʩʪʝʧʝʡ ʠʤʝʶʪ ʦʙʱʠʝ ʯʝʨʪʳ ʩ ʪʘʢʦʚʳʤʠ ʜʨʫʛʠʭ ʘʨʠʜʥʳʭ ʠ ʩʝʤʠʘʨʠʜ-
ʥʳʭ ʨʝʛʠʦʥʦʚ ɽʚʨʘʟʠʠ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʠʟʫʯʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʘʷ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʤʘʢʨʦ-
ʩʢʦʧʠʯʝʩʢʦʡ ʥʠʪʯʘʪʦʡ ʢʦʣʦʥʠʘʣʴʥʦʡ ʮʠʘʥʦʧʨʦʢʘʨʠʦʪʳ Nostoc commune Vaucher ex 
Bornet et Flahault. ʕʪʦʪ ʚʠʜ ʩʧʦʩʦʙʝʥ ʢ ʦʢʩʠʛʝʥʥʦʤʫ ʬʦʪʦʩʠʥʪʝʟʫ ʠ ʬʠʢʩʘʮʠʠ ʘʪʤʦ-
ʩʬʝʨʥʦʛʦ ʘʟʦʪʘ, ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʨʷʜʘ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ. 
ɹʠʦʤʘʩʩʘ ʚʠʜʘ ʟʜʝʩʴ ʜʦʩʪʠʛʘʣʘ ʜʦ 2,6 ʛ/ʤ2 ʘʙʩ. ʩʫʭʦʛʦ ʚʝʩʘ. ʆʧʨʝʜʝʣʝʥʳ ʬʘʢʪʦʨʳ, ʚʣʠʷ-
ʶʱʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʚʠʜʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʠʦʤʘʩʩʘ N. commune ʙʳʣʘ ʤʝʥʴʰʝ ʧʨʠ ʧʦ-
ʚʳʰʝʥʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʥʠʪʨʘʪʥʦʛʦ ʠ ʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ, ʧʦʜʚʠʞ-
ʥʳʭ ʬʦʨʤ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ. ʇʦʣʫʯʝʥʳ ʧʝʨʚʳʝ ʜʘʥʥʳʝ ʧʦ ʵʣʝʤʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ 
N. commune. ɺʠʜ ʥʘʢʘʧʣʠʚʘʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ C ï 363000 ʤʛ/ʢʛ; N ï 
32000 ʤʛ/ʢʛ; Ca ï 9943 ʤʛ/ʢʛ; Mg ï 2420 ʤʛ/ʢʛ; Fe ï 2617 ʤʛ/ʢʛ; K ï 1766 ʤʛ/ʢʛ; Na ï 
468 ʤʛ/ʢʛ. ʄʝʥʝʝ ʚʠʜ ʥʘʢʘʧʣʠʚʘʣ Mn ï 95 ʤʛ/ʢʛ; Zn ï 18 ʤʛ/ʢʛ; Cu ï 6 ʤʛ/ʢʛ, Pb ï 1,34; 
Cd ï 0,1 ʤʛ/ʢʛ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ Nostoc 
commune ʯʘʩʪʠʯʥʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʠʟʚʝʩʪʥʳʤʠ ʜʣʷ ʚʠʜʘ ʠʟ ʩʝʚʝʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʈʦʩʩʠʠ, 
ʂʘʟʘʭʩʪʘʥʘ, ʂʠʪʘʷ, ʌʠʣʠʧʧʠʥ (ɹʦʣʳʰʝʚ, 1968; Patova et al, 2000; Patova, Sivkov, 2003; 
Diao et al., 2012; Hoktha, Kaewmekha, 2016; Martinez-Goss et al., 2021; Wang W. et al., 
2021; Liang et al., 2022). 
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ʆʎɽʅʂɸ ɺʃʀʗʅʀʗ ʀʆʅʀɿʀʈʋʖʑɽɻʆ ʀɿʃʋʏɽʅʀʗ  
ʅɸ ʄʆʈʌʆʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ʇɸʈɸʄɽʊʈʓ ʇʈʆʈʆʉʊʂʆɺ  
LUPINUS ALBUS L. ʀ LUPINUS LUTEUS L. 

ɸ. ʉ. ʍʘʥʦʚʘ, ʇ. ʉ. ʂʨʳʣʦʚʘ, ʄ. ʉ. ʇʦʜʣʫʮʢʠʡ, ɽ. ʄ. ʐʝʩʪʝʨʠʢʦʚʘ, 
ɽ. ɺ. ɹʦʥʜʘʨʝʥʢʦ 
ʌɻɹʅʋ ɺʅʀʀʈɸʕ, ʆʙʥʠʥʩʢ, ʈʦʩʩʠʷ 
micenyk-anastasi@mail.ru 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʧʨʦʪʦʢʦʣʘʭ ʨʘʜʠʘʮʠ-
ʦʥʥʦʛʦ ʤʫʪʘʛʝʥʝʟʘ ʚ ʩʝʣʝʢʮʠʠ Lupinus luteus L. ʠ Lupinus albus L. ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝ-
ʥʠʝ ʨʷʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʨʘʜʠʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ɔ-ʦʙʣʫʯʝʥʠʷ ʩʝʤʷʥ ʣʶʧʠʥʘ ʞʝʣʪʦʛʦ ʠ ʙʝʣʦʛʦ ʥʘ ʤʦʨ-
ʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʨʦʩʪʢʦʚ ʠ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠ-
ʩʪʝʤʳ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʩʪʝʥʠʡ. 

ʉʫʭʠʝ ʩʝʤʝʥʘ L. albus ʩʦʨʪʘ çʄʠʯʫʨʠʥʩʢʠʡè ʠ L. luteus ʩʦʨʪʘ çʅʘʜʝʞʥʳʡè (ʣʶ-
ʙʝʟʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ɺʅʀʀ ʣʶʧʠʥʘ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʅʎ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 
ʘʛʨʦʵʢʦʣʦʛʠʠ ʠʤ. ɺ. ʈ. ɺʠʣʴʷʤʩʘè, ʛ. ɹʨʷʥʩʢ) ʧʦʜʚʝʨʛʣʠ ɔ-ʦʙʣʫʯʝʥʠʶ ʚ ʜʦʟʘʭ ʦʪ 25 ʜʦ 
1200 ɻʨ ʥʘ ʋʅʋ ɻʋʈ-120 (60ʉʦ, ɺʅʀʀʈɸʕ). ʄʦʱʥʦʩʪʴ ʜʦʟʳ ï 90 ɻʨ/ʯ. ʕʢʩʧʝʨʠʤʝʥʪ 
ʧʨʦʚʦʜʠʣʠ ʚ 3-ʭ ʧʦʚʪʦʨʥʦʩʪʷʭ ʧʦ 30 ʩʝʤʷʥ ʚ ʢʘʞʜʦʡ. ʉʦʜʝʨʞʘʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ 
ʬʝʨʤʝʥʪʦʚ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ çNanoDrop OneCè. ʉʪʘʪʠ-
ʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʚ ʩʨʝʜʝ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ R (ʚʝʨʩʠʷ 4.2.3) ʠ Python (ʚʝʨʩʠʷ 3.11). 

ɸʥʘʣʠʟ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʦʟʳ ʦʪ 100 ʜʦ 1200 ɻʨ ʦʢʘʟʘʣʠ 
ʟʥʘʯʠʤʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʣʠʥʫ ʛʠʧʦʢʦʪʠʣʷ L. luteus. ɺʦʟʜʝʡʩʪʚʠʝ ɔ-ʠʟʣʫʯʝʥʠʷ ʚ 
ʜʦʟʝ 100 ɻʨ ʠʥʛʠʙʠʨʦʚʘʣʦ ʜʣʠʥʫ ʛʠʧʦʢʦʪʠʣʷ ʠ ʩʪʠʤʫʣʠʨʦʚʘʣʦ ʜʨʫʛʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝ-
ʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʦʨʪʘ çʅʘʜʝʞʥʳʡè: ʜʣʠʥʫ ʢʦʨʥʷ ʠ ʙʠʦʤʘʩʩʫ ʧʨʦʨʦʩʪʢʦʚ. ʏʪʦ ʢʘʩʘʝʪʩʷ 
L. albus, ʪʦ ʜʠʘʧʘʟʦʥ ʜʦʟ ʦʪ 100 ʜʦ 1200 ɻʨ ʦʢʘʟʘʣ ʠʥʛʠʙʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʥʝ ʪʦʣʴʢʦ ʥʘ 
ʜʣʠʥʫ ʛʠʧʦʢʦʪʠʣʷ, ʥʦ ʠ ʥʘ ʙʠʦʤʘʩʩʫ ʧʨʦʨʦʩʪʢʦʚ. ʀʥʛʠʙʠʨʦʚʘʥʠʝ ʢʦʨʥʝʡ ʫ ʩʦʨʪʘ çʄʠ-
ʯʫʨʠʥʩʢʠʡè ʥʘʙʣʶʜʘʣʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟʳ ʦʪ 200 ɻʨ. ɼʦʟʘ 50 ɻʨ ʦʢʘʟʘʣʘ ʩʪʠʤʫʣʠʨʫ-
ʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʜʣʠʥʫ ʛʠʧʦʢʦʪʠʣʷ L. albus. 

ɺ ʣʠʩʪʴʷʭ L. albus ʠ L. luteus ʥʝ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʘʢ-
ʪʠʚʥʦʩʪʠ ʘʩʢʦʨʙʘʪʧʝʨʦʢʩʠʜʘʟʳ ʚ ʛʨʫʧʧʘʭ ʚʦʟʜʝʡʩʪʚʠʷ ɔ-ʠʟʣʫʯʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥ-
ʪʨʦʣʝʤ. ɸʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʫ ʣʶʧʠʥʘ ʙʝʣʦʛʦ ʟʥʘʯʠʤʦ ʫʤʝʥʴʰʘʣʘʩʴ ʧʨʠ ʜʦʟʘʭ 400 ʠ 
1200 ɻʨ, ʘ ʘʢʪʠʚʥʦʩʪʴ ʛʚʘʷʢʦʣʦʚʦʡ ʧʝʨʦʢʩʠʜʘʟʳ (POX), ʥʘʦʙʦʨʦʪ, ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ ʜʠʘʧʘ-
ʟʦʥʝ ʚʳʩʦʢʠʭ ʜʦʟ (ʦʪ 400 ʜʦ 1200 ɻʨ). ɺ ʛʨʫʧʧʘʭ 50 ʠ 200 ɻʨ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩʥʠʞʝʥʠʝ 
ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʫ ʣʶʧʠʥʘ ʞʝʣʪʦʛʦ. ɼʦʟʳ 400 ʠ 800 ɻʨ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʫʚʝ-
ʣʠʯʠʣʠ ʘʢʪʠʚʥʦʩʪʴ POX, ʦʜʥʘʢʦ, ʧʨʠ ʜʦʟʝ 1200 ɻʨ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʘʢʪʠʚʥʦʩʪʠ ʜʘʥ-
ʥʦʛʦ ʬʝʨʤʝʥʪʘ ʫ ʩʦʨʪʘ çʅʘʜʝʞʥʳʡè ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ. 

ɼʦʟʳ ʦʪ 400 ɻʨ ʠ ʚʳʰʝ ʜʣʷ L. albus  L. luteus ʙʫʜʫʪ ʨʘʩʮʝʥʠʚʘʪʴʩʷ, ʢʘʢ ʠʥʛʠʙʠ-
ʨʫʶʱʠʝ. ɼʣʷ ʜʘʣʴʥʝʡʰʠʭ ʨʘʜʠʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴ ʜʦʟʳ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 100 ʜʦ 400 ɻʨ. ɼʠʘʧʘʟʦʥ ʜʦʟ ʦʪ 25 ʜʦ 100 ɻʨ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʠʟʫʯʝʥʠʷ ʵʬʬʝʢʪʘ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʛʦʤʝʦʟʠʩʘ ʥʘ Lupinus L. 
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ɻ. ʈ. ʍʘʩʘʥʦʚʘ 1, ʉ. ʄ. ʗʤʘʣʦʚ 2 

1 ɹʘʰʢʠʨʩʢʠʡ ʅʀʀʉʍ ʋʌʀʎ ʈɸʅ, ʋʬʘ, ʈʦʩʩʠʷ 
2 ʖʋɹʉʀ ʋʌʀʎ ʈɸʅ, ʋʬʘ, ʈʦʩʩʠʷ 
gulnazrim@yandex.ru 

ʂʩʝʨʦʬʠʪʥʳʝ ʩʝʛʝʪʘʣʴʥʳʝ (ʩʦʨʥʦ-ʧʦʣʝʚʳʝ) ʩʦʦʙʱʝʩʪʚʘ ʖʞʥʦʛʦ ʋʨʘʣʘ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʩʪʝʧʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥ. ʌʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 
ʵʪʠʭ ʩʦʦʙʱʝʩʪʚ ʩʦʩʪʦʠʪ ʠʟ ʚʠʜʦʚ, ʭʦʨʦʰʦ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʥʝʜʦʩʪʘʪʢʫ ʚʣʘʛʠ ʠ ʧʨʠ-
ʫʨʦʯʝʥʥʳʭ ʢ ʨʘʟʥʳʤ ʪʠʧʘʤ ʯʝʨʥʦʟʝʤʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʙʦʣʝʝ ʤʝʟʦʬʠʪʥʳʭ ʪʠʧʦʚ 
ʩʝʛʝʪʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚ ʠʭ ʮʝʥʦʬʣʦʨʝ, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʚʩʝ ʯʘʱʝ ʬʠʢʩʠʨʫʶʪʩʷ 
ʦʧʘʩʥʳʝ ʠʥʚʘʟʠʚʥʳʝ ʠ ʢʘʨʘʥʪʠʥʥʳʝ ʚʠʜʳ, ʢʦʪʦʨʳʝ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʰʠʨʷʶʪ ʩʚʦʠ ʩʝʚʝʨ-
ʥʳʝ ʛʨʘʥʠʮʳ ʘʨʝʘʣʦʚ ʧʨʠ ʧʦʪʝʧʣʝʥʠʠ ʢʣʠʤʘʪʘ. ɸʚʪʦʨʘʤʠ ʩ ʥʘʯʘʣʘ 2000-ʭ ʛʛ. ʧʨʦʚʦʜʠʪ-
ʩʷ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛ ʩʦʨʥʦ-ʧʦʣʝʚʳʭ ʩʦʦʙʱʝʩʪʚ ʨʘʟʥʳʭ 
ʢʫʣʴʪʫʨ ʩʪʝʧʥʦʡ ʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥ ʚ ʧʨʝʜʝʣʘʭ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ ʠ ʆʨʝʥʙʫʨʛ-
ʩʢʦʡ ʦʙʣʘʩʪʠ (ʍʘʩʘʥʦʚʘ ʠ ʜʨ., 2019). ɺ ʩʠʩʪʝʤʝ ʵʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘ-
ʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ɽʚʨʘʟʠʠ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʩʦʶʟʫ Lactucion tataricae Rudakov in 
Mirkin et al. 1985. ʉʦʦʙʱʝʩʪʚʘ ʩʦʶʟʘ ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ 2 ʚʠʜʘʤʠ ï Panicum miliaceum ʠ 
Lactuca tatarica. ʎʝʥʦʬʣʦʨʘ ʩʦʶʟʘ Lactucion tataricae ʥʘʩʯʠʪʳʚʘʝʪ 207 ʚʠʜʦʚ. ʀʤʝʶʪ 
ʥʠʟʢʫʶ ʚʠʜʦʚʫʶ ʥʘʩʳʱʝʥʥʦʩʪʴ ï ʚ ʩʨʝʜʥʝʤ 13 ʚʠʜʦʚ ʥʘ 100 ʤ3. ɺʩʝʛʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 
ʜʝʥʴ ʦʧʠʩʘʥʦ 5 ʘʩʩʦʮʠʘʮʠʡ. 

ʉʦʦʙʱʝʩʪʚʘ ʘʩʩʦʮʠʘʮʠʠ Lactucetum tataricae Rudakov in Mirkin et al. 1985 ʚʩʪʨʝ-
ʯʘʶʪʩʷ ʚ ʧʦʩʝʚʘʭ ʧʨʦʧʘʰʥʳʭ, ʦʟʠʤʳʭ ʠ ʷʨʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʥʦʡ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʇʨʝʜʫʨʘʣʴʷ ʠ ɿʘʫʨʘʣʴʷ. ɺ ʠʭ ʩʦʩʪʘʚʝ ʚʩʪʨʝʯʘʶʪʩʷ ʠʥʚʘʟʠʚʥʳʝ 
ʚʠʜʳ: Acroptilon repens, Sisymbrium volgense, Artemisia sieversiana. 

ɸʩʩʦʮʠʘʮʠʷ Lactuco serriolae ï Tripleurospermetum inodori Khasanova et al. 2019 
ʦʙʲʝʜʠʥʷʝʪ ʩʦʨʥʦ-ʧʦʣʝʚʳʝ ʩʦʦʙʱʝʩʪʚʘ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ 
ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʩʪʝʧʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥ ʇʨʝʜʫʨʘʣʴʷ ʠ ɿʘʫʨʘʣʴʷ ʥʘ ʚʳ-
ʱʝʣʦʯʝʥʥʳʭ ʠ ʦʙʳʢʥʦʚʝʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ. 

ɸʩʩʦʮʠʘʮʠʷ Lathyro tuberosi ï Convolvuletum arvensis Khasanova et al. 2019 ʦʙʲ-
ʝʜʠʥʷʝʪ ʩʦʨʥʦ-ʧʦʣʝʚʳʝ ʩʦʦʙʱʝʩʪʚʘ ʷʨʦʚʳʭ ʠ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʶʞʥʦʡ ʯʘʩʪʠ 
ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥ ʇʨʝʜʫʨʘʣʴʷ. ʆʪ ʜʨʫʛʠʭ ʘʩʩʦʮʠʘʮʠʡ ʩʦʶʟʘ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 
ʢʦʥʩʪʘʥʪʥʦʩʪʴʶ Euphorbia virgata. 

ɸʩʩʦʮʠʘʮʠʷ Echinochloo crusgalli ï Panicetum miliacei Khasanova et al. 2019 ʦʙʲ-
ʝʜʠʥʷʝʪ ʩʦʨʥʦ-ʧʦʣʝʚʳʝ ʩʦʦʙʱʝʩʪʚʘ ʧʨʦʧʘʰʥʳʭ ʢʫʣʴʪʫʨ ï ʩʚʝʢʣʳ, ʥʫʪʘ, ʣʴʥʘ, ʧʦʜʩʦʣ-
ʥʝʯʥʠʢʘ, ʢʫʢʫʨʫʟʳ, ʛʦʨʦʭʘ, ʛʨʝʯʠʭʠ. ʕʪʦ ʥʘʠʙʦʣʝʝ ʤʝʟʦʬʠʪʥʘʷ ʘʩʩʦʮʠʘʮʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ 
ʣʝʩʦʩʪʝʧʴʶ ʇʨʝʜʫʨʘʣʴʷ ʥʘ ʚʳʱʝʣʦʯʝʥʥʳʭ ʠ ʪʠʧʠʯʥʳʭ ʯʝʨʥʦʟʝʤʘʭ. 

ɸʩʩʦʮʠʘʮʠʷ Amaranthʦ blitoides ï Lactucetum tataricae Khasanova et al. 2019 ʦʙʲ-
ʝʜʠʥʷʝʪ ʩʦʦʙʱʝʩʪʚʘ ʧʦʩʝʚʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʥʘ ʣʝʛʢʠʭ ʧʝʩʯʘʥʳʭ 
ʧʦʯʚʘʭ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʩ ʫʯʘʩʪʠʝʤ ʢʘʨʘʥʪʠʥʥʳʭ ʠ ʠʥʚʘʟʠʚʥʳʭ ʨʘʩʪʝʥʠʡ ï Orobanche 
cumana Amaranthus blitoides, A. retroflexus, Conyza canadensis, Xanthium albinum. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʠ ʜʦʢʣʘʜʘ 
ʉʝʛʝʪʘʣʴʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʖʞʥʦʛʦ ʋʨʘʣʘ: ʩʦʶʟʳ ʉaucalidion Tx. ex von Rochow 1951 ʠ 

Lactucion tataricae Rudakov in Mirkin et al. 1985 / ɻ. ʈ. ʍʘʩʘʥʦʚʘ, ʉ. ʄ. ʗʤʘʣʦʚ, ʄ. ɺ. ʃʝʙʝʜʝʚʘ, 
ɿ. ʍ. ʐʠʛʘʧʦʚ // ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʈʦʩʩʠʠ. ï 2019. ï ˉ 37. ï ʉ. 118ï134. 
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ʈɽʇʈʆɼʋʂʊʀɺʅʓɽ ɺɿɸʀʄʆʆʊʅʆʐɽʅʀʗ ʄɽɾɼʋ ʇʈɽɼʉʊɸɺʀʊɽʃʗʄʀ 
ʊɸʂʉʆʅʆɺ, ʄʆʈʌʆʃʆɻʀʏɽʉʂʀ ɹʃʀɿʂʀʍ ʂ ELYMUS CANINUS 
(POACEAE: TRITICEAE) 

ɽ. ɺ. ʐʘʙʘʥʦʚʘ, ʆ. ɺ. ɼʦʨʦʛʠʥʘ, ɸ. ɺ. ɸʛʘʬʦʥʦʚ 
ʎʉɹʉ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 
ekobozeva87@mail.ru 

ʈʦʜ ʤʥʦʛʦʣʝʪʥʠʭ ʜʠʢʦʨʘʩʪʫʱʠʭ ʟʣʘʢʦʚ Elymus L. ʪʨʠʙʳ Triticeae Dumort. ʦʪʥʦ-
ʩʠʪʩʷ ʢ ʪʨʝʪʠʯʥʦʤʫ ʛʝʥʧʫʣʫ ʦʩʥʦʚʥʳʭ ʭʣʝʙʥʳʭ ʢʫʣʴʪʫʨ ï ʧʰʝʥʠʮʳ, ʷʯʤʝʥʷ ʠ ʨʞʠ. ʇʦ 
ʯʠʩʣʫ ʚʠʜʦʚ (ʦʪ 150 ʜʦ 200) ʠ ʦʙʱʝʤʫ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ ʨʦʜ Elymus ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ 
ʢʨʫʧʥʳʤ ʚ ʪʨʠʙʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʧʝʨʝʥʦʩ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠʟ ʧʨʠʨʦʜʥʦʛʦ ʛʝʥʦʬʦʥʜʘ 
ʨʦʜʘ ʚ ʩʝʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʯʝʨʝʟ ʧʦʣʦʚʫʶ ʛʠʙʨʠʜʠʟʘʮʠʶ ʟʘʪʨʫʜʥʝʥ ʧʦ ʧʨʠʯʠʥʝ 
ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʦʪʜʘʣʝʥʥʦʩʪʠ ʛʝʥʦʤʦʚ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʦʪʥʦʰʝ-
ʥʠʷ ʚʥʫʪʨʠ ʠ ʤʝʞʜʫ ʪʘʢʩʦʥʘʤʠ ʨʦʜʘ ʷʚʣʷʶʪʩʷ ʢʨʘʡʥʝ ʩʣʦʞʥʳʤʠ ʚʩʣʝʜʩʪʚʠʝ ʬʘʢʫʣʴʪʘ-
ʪʠʚʥʦʛʦ ʩʘʤʦʦʧʳʣʝʥʠʷ ʠ ʯʘʩʪʳʭ ʩʦʙʳʪʠʡ ʛʠʙʨʠʜʠʟʘʮʠʠ ʠ ʠʥʪʨʦʛʨʝʩʩʠʠ ʤʝʞʜʫ ʦʩʦʙʷ-
ʤʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʦʩʪʨʦʝʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʦʜʘ, ʦʪʨʘʞʘʶʱʝʡ ʥʝ ʪʦʣʴʢʦ 
ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ, ʥʦ ʠ ʨʝʘʣʴʥʳʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʚʷʟʠ, ʧʨʝʜʩʪʘʚ-
ʣʷʝʪ ʩʦʙʦʡ ʘʢʪʫʘʣʴʥʫʶ ʮʝʣʴ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʛʠʙʨʠʜʦ-
ʣʦʛʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʙʠʦʪʠʧʦʚ ʚʠʜʦʚ, ʙʣʠʟʢʠʭ ʢ Elymus caninus (L.) L.: E. goloskokovii 
Kotuch., E. viridiglumis (Nevski) Czer. ʠ E. prokudinii (Seredin) Tzvelev, ʘ ʪʘʢʞʝ ʨʷʜʘ 
ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʦʪʢʣʦʥʷʶʱʠʭʩʷ ʙʠʦʪʠʧʦʚ ʩ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠ ʂʘʟʘʭʩʪʘʥʘ. ɹʳʣʘ 
ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʠʟʫʯʠʪʴ ʫʨʦʚʥʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʠ ʩʪʝʧʝʥʠ ʠʥʪʝ-
ʛʨʠʨʦʚʘʥʥʦʩʪʠ ʪʨʝʭ ʚʠʜʦʚ ʚ ʢʦʤʧʣʝʢʩ E. caninus. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʥʘʤʠ ʪʘʢʩʦʥʳ ʙʳʣʠ 
ʦʧʠʩʘʥʳ ʚ ʨʘʤʢʘʭ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʤʦʥʦʪʠʧʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʚʠʜʘè, ʘ ʜʠʘʛʥʦʩʪʠʯʝ-
ʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʧʦʩʣʫʞʠʣʠ ʨʘʟʣʠʯʠʷ, ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʩʠʩʪʝʤʘʪʠʢʝ ʨʦ-
ʜʘ: ʜʣʠʥʘ ʦʩʪʝʡ ʠ ʥʘʣʠʯʠʝ ʪʨʠʭʦʤ ʥʠʞʥʠʭ ʮʚʝʪʢʦʚʳʭ ʯʝʰʫʡ. ʇʨʠ ʵʪʦʤ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ 
ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʚʠʜʦʚʦʡ ʦʙʦʩʦʙʣʝʥʥʦʩʪʠ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ-
ʩʷ. ʇʨʠ ʦʧʠʩʘʥʠʠ E. prokudinii ʙʳʣ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠʤʝʥʝʥ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ, 
ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʚʠʜ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʧʨʝʜʝʣʘʭ ʂʘʚʢʘʟʩʢʦʛʦ ʭʨʝʙʪʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 
ʙʠʦʪʠʧʳ ʥʘʟʚʘʥʥʳʭ ʚʠʜʦʚ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʧʦʣʦʚʫʶ ʛʠʙʨʠʜʠʟʘʮʠʶ, ʦʙʨʘʟʫʶʪ ʝʜʠʥʳʡ 
ʨʝʢʦʤʙʠʥʘʮʠʦʥʥʳʡ ʛʝʥʧʫʣ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʥʘʙʣʶʜʘʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦ 
ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ. ɻʣʘʚʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʝʜʠʥ-
ʩʪʚʘ ʵʪʠʭ ʪʘʢʩʦʥʦʚ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʩʝʤʝʥʥʦʡ ʬʝʨʪʠʣʴʥʦʩʪʠ ʛʠʙʨʠʜʦʚ ʫʞʝ ʚ 
ʧʝʨʚʦʤ ʧʦʢʦʣʝʥʠʠ ʠ ʩʚʦʙʦʜʥʘʷ ʨʝʢʦʤʙʠʥʘʮʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. ʆʮʝʥʢʘ 
ʥʘʩʣʝʜʦʚʘʥʠʷ ʚʠʜʦʚʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ 
ʚʳʰʝʥʘʟʚʘʥʥʳʝ ʚʠʜʳ ʢʘʢ ʚʥʫʪʨʠʚʠʜʦʚʳʝ ʪʘʢʩʦʥʳ E. caninus s. l. ɺ ʢʦʤʙʠʥʘʮʠʷʭ ʩʢʨʝ-
ʱʠʚʘʥʠʷ E. caninus Ĭ E. mutabilis (Drob.) Tzvelev ʠ E. mutabilis Ĭ E. caninus ʦʪʤʝʯʝʥʳ 
ʙʦʣʝʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʩʝʤʝʥʥʦʡ ʬʝʨʪʠʣʴʥʦʩʪʠ ʛʠʙʨʠʜʦʚ ʚ ʧʦʢʦʣʝʥʠʷʭ F1 ʠ F2. ʍʘʨʘʢ-
ʪʝʨ ʥʘʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʠʪʝʣʴʥʳʭ ʚʠʜʦʚʳʭ ʧʨʠʟʥʘʢʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʝʞ-
ʚʠʜʦʚʦʡ ʠʥʪʨʦʛʨʝʩʩʠʠ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʧʨʦʠʟʨʘʩʪʘʥʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʭʦʨʦʣʦʛʠʯʝʩʢʠʡ ʠ 
ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʠʜʦʚʫʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ Elymus caninus 
ʠ E. mutabilis. 

         23-24-
00260, https://rscf.ru/project/23-24-00260/.     

         USU 440534  
 USU 440537 (NS, NSK). 



        
  VI      . 3–7  2023 . 

115 

ʄʆʈʌʆʃʆɻʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʀ ʀɼɽʅʊʀʌʀʂɸʎʀʗ ʇʆ ISSR-ʄɸʈʂɽʈɸʄ 
ʉʆʈʊʆɺ ʈʆɿ ʀɿ ʉɸɼʆɺʓʍ ɻʈʋʇʇ ɻʈɸʅɼʀʌʃʆʈɸ ʀ ʈʆɿʓ ʂʆʈɼɽʉɸ 

ʉ. ʉ. ʖʜʘʥʦʚʘ, ʆ. ɺ. ɼʦʨʦʛʠʥʘ, ʆ. ʖ. ɺʘʩʠʣʴʝʚʘ 
ʎʉɹʉ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 
judanowa.sophia@yandex.ru 

ʈʦʟʳ ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʜʨʝʚʥʝʡʰʠʭ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʨʘʩʪʝʥʠʡ. ʅʘʠʙʦʣʴʰʠʡ ʠʥ-
ʪʝʨʝʩ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʦʟʘʨʠʝʚ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʧʨʝʜʩʪʘʚʣʷʶʪ, 
ʥʘʨʷʜʫ ʩ ʨʦʟʘʤʠ ʯʘʡʥʦ-ʛʠʙʨʠʜʥʳʤʠ ʠ ʬʦʨʠʙʫʥʜʘ, ʩʦʨʪʘ ʠʟ ʛʨʫʧʧ ʛʨʘʥʜʠʬʣʦʨʘ ʠ ʨʦʟʳ 
ʂʦʨʜʝʩʘ (ʢʦʨʜʝʟʠʠ). ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʜʚʫʭ ʩʘʜʦʚʳʭ ʛʨʫʧʧ ʨʦʟ ï ʛʨʘʥʜʠʬʣʦʨʘ (ɻʫʨ-
ʟʫʬ, ʇʨʦʬʝʩʩʦʨ ɺʠʢʪʦʨ ʀʚʘʥʦʚ, ʃʝʟʛʠʥʢʘ, ʂʦʨʘʣʣʦʚʳʡ ʩʶʨʧʨʠʟ, Queen Elizabeth, ʂʦʤ-
ʩʦʤʦʣʴʩʢʠʡ ʦʛʦʥʝʢ, Love) ʠ ʢʦʨʜʝʟʠʠ (ʃʝʪʥʠʝ ʟʚʝʟʜʳ, Dortmund, ɻʫʮʫʣʦʯʢʘ) ʩ ʮʝʣʴʶ 
ʦʧʨʝʜʝʣʝʥʠʷ ʨʦʜʩʪʚʘ ʚʥʫʪʨʠ ʛʨʫʧʧ ʠ ʚʦʟʤʦʞʥʦʛʦ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚʳʜʝ-
ʣʷʶʱʠʭʩʷ ʩʦʨʪʦʚ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʛʨʫʧʧʝ. ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ (ʯʠʩ-
ʣʦ ʣʝʧʝʩʪʢʦʚ, ʜʣʠʥʘ ʮʚʝʪʦʥʦʩʘ, ʚʳʩʦʪʘ ʢʫʩʪʘ), ʬʝʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ (ʦʪʨʘʩʪʘʥʠʝ, 
ʙʫʪʦʥʠʟʘʮʠʷ, ʧʝʨʚʦʝ ʠ ʚʪʦʨʦʝ ʮʚʝʪʝʥʠʝ ʠ ʜʨ.) ʠ ʧʦ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʘʨʢʝʨʘʤ 
(ISSR). ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʦʩʫʱʝʩʪʚʣʷʣʠ ʉTAB ʤʝʪʦʜʦʤ. ʇʦʩʪʨʦʝʥʠʝ ʜʝʥʜʨʦʛʨʘʤʤ ʚʳ-
ʧʦʣʥʷʣʦʩʴ ʤʝʪʦʜʦʤ UPGMA ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ TreeCon. 

ʇʦ ʢʦʤʧʣʝʢʩʫ ʤʦʨʬʦ- ʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʛʨʫʧʧʝ ʛʨʘʥʜʠʬʣʦʨʘ ʚʳ-
ʜʝʣʠʣʩʷ ʩʦʨʪ ʂʦʤʩʦʤʦʣʴʩʢʠʡ ʦʛʦʥʝʢ. ʌʦʨʤʘ ʮʚʝʪʢʘ, ʤʦʱʥʳʡ ʢʫʩʪ, ʧʦʟʜʥʝʝ ʧʝʨʚʦʝ ʮʚʝ-
ʪʝʥʠʝ, ʩʘʤʦʝ ʧʦʟʜʥʝʝ ʠ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʪʦʨʦʝ ʮʚʝʪʝʥʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʛʦ ʪʷ-
ʛʦʪʝʥʠʠ ʢ ʢʦʨʜʝʟʠʷʤ. ɸʥʘʣʠʟ ʧʦʣʠʤʦʨʬʠʟʤʘ ISSR-ʤʘʨʢʝʨʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʪʦʪ ʩʦʨʪ 
ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥ ʦʪ ʜʨʫʛʠʭ, ʦʙʨʘʟʫʷ ʥʘ ʜʝʥʜʨʦʛʨʘʤʤʝ ʦʪʜʝʣʴʥʳʡ ʢʣʘʩʪʝʨ. ʉʨʘʚʥʝʥʠʝ 
ʵʪʠʭ ʩʦʨʪʦʚ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʪʘʢʞʝ ʧʦʢʘʟʘʣʦ ʜʦʩʪʦʚʝʨʥʦʝ ʦʪʣʠʯʠʝ ʩʦʨʪʘ 
ʂʦʤʩʦʤʦʣʴʩʢʠʡ ʦʛʦʥʝʢ ʦʪ ʩʦʨʪʦʚ ʛʨʫʧʧʳ ʛʨʘʥʜʠʬʣʦʨʘ. ɸʥʘʣʠʟ ʧʦʣʠʤʦʨʬʠʟʤʘ ISSR-
ʤʘʨʢʝʨʦʚ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩʦʨʪʘ ʂʦʤʩʦʤʦʣʴʩʢʠʡ ʦʛʦʥʝʢ ʠ ʨʦʟ ʂʦʨʜʝʩʘ ʧʦʢʘʟʘʣ ʦʪʩʫʪ-
ʩʪʚʠʝ ʙʣʠʟʢʦʛʦ ʨʦʜʩʪʚʘ ʤʝʞʜʫ ʥʠʤʠ: ʢʦʨʜʝʟʠʠ ʩʬʦʨʤʠʨʦʚʘʣʠ ʦʪʜʝʣʴʥʳʡ ʢʣʘʩʪʝʨ. ʉ ʚʳ-
ʩʦʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʥʘʠʙʦʣʴʰʝʝ ʨʦʜʩʪʚʦ ʤʝʞʜʫ ʩʦʙʦʡ ʚʳʷʚʣʝʥʦ ʫ ʩʦʨʪʦʚ ɼʦʨʪʤʫʥʜ 
ʠ ʃʝʪʥʠʝ ʟʚʝʟʜʳ. ɼʘʥʥʳʝ ʩʨʘʚʥʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʢʦʨʜʝʟʠʡ ʠ ʩʦʨʪʘ 
ʂʦʤʩʦʤʦʣʴʩʢʠʡ ʦʛʦʥʝʢ ʧʦʢʘʟʘʣʦ ʜʦʩʪʦʚʝʨʥʦʝ ʨʘʟʣʠʯʠʝ (p > 0,95) ʧʦ ʪʨʝʤ ʠʟ ʯʝʪʳʨʝʭ 
ʠʟʫʯʝʥʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ, ʪʘʢ 
ʠ ʧʦ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʙʣʠʟʢʦʝ ʨʦʜʩʪʚʦ ʩʦʨʪʘ ʂʦʤʩʦʤʦʣʴʩʢʠʡ ʦʛʦ-
ʥʝʢ ʠ ʨʦʟ ʂʦʨʜʝʩʘ ʥʝ ʧʦʜʪʚʝʨʜʠʣʦʩʴ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʠʟ ʩʚʦʝʡ ʩʘʜʦʚʦʡ ʛʨʫʧʧʳ, 
ʛʨʘʥʜʠʬʣʦʨʘ, ʵʪʦʪ ʩʦʨʪ ʚʳʜʝʣʷʝʪʩʷ, ʘ ʧʦ ʬʝʥʦʨʠʪʤʠʢʝ ʦʥ ʩʭʦʞ ʩ ʩʦʨʪʦʤ Dortmund ʠʟ 
ʛʨʫʧʧʳ ʢʦʨʜʝʟʠʡ. 

ʉʦʨʪ ʂʦʤʩʦʤʦʣʴʩʢʠʡ ʦʛʦʥʝʢ ʠʟ ʛʨʫʧʧʳ ʛʨʘʥʜʠʬʣʦʨʘ ʦʙʣʘʜʘʝʪ ʢʦʤʧʣʝʢʩʥʦʡ 
ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ, ʦʪʣʠʯʘʝʪʩʷ ʧʦ ʨʷʜʫ ʭʦʟʷʡʩʪʚʝʥ-
ʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʪ ʪʠʧʠʯʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʚʦʝʡ ʩʘʜʦʚʦʡ ʛʨʫʧʧʳ. ɺʦʟʤʦʞ-
ʥʦʩʪʴ ʝʛʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦ ISSR-ʤʘʨʢʝʨʘʤ ʧʦʟʚʦʣʠʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭ-
ʥʦʣʦʛʠʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʘʩʧʦʨʪʠʟʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʫʯʝʪʘ ʠ ʩʦʭʨʘʥʝ-
ʥʠʷ ʮʝʥʥʳʭ ʩʦʨʪʦʚ. 

       
  ,  «  ,    

        » 
(  - 21-121011290025-2),      
«        » (USU 440534). 
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ʕʅɼʆʌʀʊʅʆɽ ʉʆʆɹʑɽʉʊɺʆ ʉʆʈʊʆɺ ɺʀʅʆɻʈɸɼɸ ʇʈʀʄʆʈʉʂʆɻʆ ʂʈɸʗ 
ʈʆʉʉʀʀ 

ɸ. ɸ. ɹʝʨʝʰ 1,2, ʆ. ɸ. ɸʣʝʡʥʦʚʘ 1, ʅ. ʅ. ʅʠʪʷʛʦʚʩʢʠʡ 1, ɸ. ʈ. ʉʫʧʨʫʥ 1, 
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ʈʘʩʪʝʥʠʷ ʯʘʩʪʦ ʚʳʩʪʫʧʘʶʪ ʤʠʰʝʥʴʶ ʜʣʷ ʦʧʘʩʥʳʭ ʙʘʢʪʝʨʠʡ ʠ ʛʨʠʙʦʚ, ʥʦ, ʧʦʤʠʤʦ 
ʵʪʦʛʦ, ʦʥʠ ʩʧʦʩʦʙʥʳ ʦʙʨʘʟʦʚʳʚʘʪʴ ʠ ʩʠʤʙʠʦʟʳ ʩ ʵʥʜʦʬʠʪʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. 
ʄʥʦʛʠʝ ʵʥʜʦʬʠʪʳ ʚʠʥʦʛʨʘʜʘ ʚʳʜʝʣʷʶʪ ʚʝʱʝʩʪʚʘ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʱʠʝ ʥʘ ʨʦʩʪ ʠ 
ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʝʛʦ ʘʜʘʧʪʘʮʠʶ ʢ ʨʘʟʣʠʯʥʳʤ ʘʙʠʦʪʠʯʝʩʢʠʤ 
ʠ ʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ. ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʝ ʩʦʨʪʘ ʚʠʥʦʛʨʘʜʘ ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʦʙʲ-
ʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʘʢ ʢʘʢ ʦʥʠ ʚʳʨʘʱʠʚʘʶʪʩʷ ʚ ʭʦʣʦʜʥʦʤ ʠ ʚʣʘʞʥʦʤ ʢʣʠʤʘʪʝ ʩ ʢʦ-
ʨʦʪʢʠʤ ʣʝʪʥʠʤ ʧʝʨʠʦʜʦʤ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚʧʝʨʚʳʝ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʵʥʜʦʬʠʪʥʳʭ 
ʙʘʢʪʝʨʠʡ ʠ ʛʨʠʙʦʚ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ: 
Vitis vinifera Ĭ Vitis amurensis cv. ɸʜʝʣʴ (ʛʠʙʨʠʜ ˉ 82-41 F3), Vitis riparia Ĭ V. vinifera 
cv. ʄʫʢʫʟʘʥʠ (ʨʦʜʦʩʣʦʚʥʘʷ ʥʝʠʟʚʝʩʪʥʘ), Vitis labrusca × V. riparia cv. ɸʣʴʬʘ ʠ Vitis 
Elmer Swenson 2-7-13 cv. ʇʨʵʡʨʠ ʩʪʘʨ. 

ɹʝʩʩʠʤʧʪʦʤʥʳʝ ʦʙʨʘʟʮʳ ʚʠʥʦʛʨʘʜʘ ʙʳʣʠ ʩʦʙʨʘʥʳ ʩ ʜʚʫʭ ʨʘʟʥʳʭ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʚ 
ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ ʈʦʩʩʠʠ ʚ ʠʶʣʝ 2022 ʛ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩ ʢʘʞʜʦʛʦ ʚʠʥʦʛʨʘʜʥʠʢʘ ʄʘʢʘʨʝ-
ʚʠʯ (ʋʩʩʫʨʠʡʩʢʠʡ ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ, ʩʝʣʦ ɿʘʨʝʯʥʦʝ) ʠ PrimOrganica (ʏʝʨʥʠʛʦʚʩʢʠʡ ʨʘʡ-
ʦʥ, ʧʛʪ ʉʠʙʠʨʮʝʚʦ) ʙʳʣʠ ʩʦʙʨʘʥʳ ʤʦʣʦʜʳʝ ʧʦʙʝʛʠ ʩ ʪʨʝʤʷ ʣʠʩʪʴʷʤʠ ʜʚʫʭ 10ï15-ʣʝʪʥʠʭ 
ʚʠʥʦʛʨʘʜʥʳʭ ʣʦʟ ʜʚʫʭ ʩʦʨʪʦʚ ɸʜʝʣʴ ʠ ʄʫʢʫʟʘʥʠ, ʠ ʜʚʘ ʩʦʨʪʘ ɸʣʴʬʘ ʠ ʇʨʵʡʨʠ ʩʪʘʨ ʩʦ-
ʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʩʧʦʣʴʟʫʷ ʪʝʭʥʦʣʦʛʠʶ Illumina, ʫʯʘʩʪʢʠ 16S ʠ ITS1 ʦʙʨʘʟʮʦʚ ɼʅʂ ʙʳʣʠ 
ʫʩʧʝʰʥʦ ʩʝʢʚʝʥʠʨʦʚʘʥʳ, ʠ ʙʳʣʠ ʩʦʟʜʘʥʳ ʙʠʙʣʠʦʪʝʢʠ. NGS ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʧʨʦʠʟ-
ʚʝʣʦ 3 285 397 ʠ 743 375 ʧʘʨʥʳʭ ʧʨʦʯʪʝʥʠʡ 16S ʠ ITS1 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʩʣʝ ʚʳʨʘʚʥʠ-
ʚʘʥʠʷ ʧʘʨʥʳʭ ʢʦʥʮʦʚ, ʢʘʯʝʩʪʚʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʠ ʫʜʘʣʝʥʠʷ ʩʠʥʛʣʝʪʦʥʦʚ, ʭʠʤʝʨʥʳʭ ʠ 
ʥʝʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʣʠ ʥʝʛʨʠʙʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠʟ 8 ʦʙʨʘʟʮʦʚ ʨʘʩʪʝʥʠʡ (ʧʦ 
2 ʦʙʨʘʟʮʘ ʩ ʢʘʞʜʦʛʦ ʨʘʩʪʝʥʠʷ) ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 1 983 876 ʙʘʢʪʝʨʠ-
ʘʣʴʥʳʭ 16S ʠ 256 028 ʛʨʠʙʥʳʭ ITS1 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. ʆʩʥʦʚʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ 
ʵʥʜʦʬʠʪʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʙʳʣʠ ʙʘʢʪʝʨʠʠ ʢʣʘʩʩʦʚ Gammaproteobacteria, Alphapro-
teobacteria, Bacteroidia, Actinobacteria ʠ ʛʨʠʙʳ ʢʣʘʩʩʦʚ Dothideomycetes, Malasseziomy-
cetes, Tremellomycetes, Microbotriomycetes. ʊʘʢʞʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 
ʵʥʜʦʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʚʠʥʦʛʨʘʜʥʠʢʘʭ, ʩ ʵʥ-
ʜʦʬʠʪʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʜʠʢʦʨʘʩʪʫʱʝʛʦ ʚʠʥʦʛʨʘʜʘ Vitis amurensis Rupr. ɹʳʣʦ ʦʙʥʘʨʫ-
ʞʝʥʦ, ʯʪʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʵʥʜʦʬʠʪʦʚ ʜʠʢʦʛʦ ʚʠʥʦʛʨʘʜʘ V. amurensis ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ 
ʙʦʛʘʯʝ, ʯʝʤ ʫ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ. 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʦ-
ʟʜʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʙʠʦʢʦʥʪʨʦʣʷ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʜʣʷ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ 
ʘʙʠʦʪʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʧʘʪʦʛʝʥʦʚ. 

         22-74-
10001, https://rscf.ru/project/22-74-10001/. 



        
  VI      . 3–7  2023 . 

118 

ʀɿʋʏɽʅʀɽ ʇʆʃɽɺʆʁ ʋʉʊʆʁʏʀɺʆʉʊʀ ʇʈɽɼʉʊɸɺʀʊɽʃɽʁ ʈʆɼɸ 
CLEMATIS DILL. EX L. ʂ ʄʀʂʆɿɸʄ ɺ ʂʆʃʃɽʂʎʀʀ ɼʆʅɽʎʂʆɻʆ 
ɹʆʊɸʅʀʏɽʉʂʆɻʆ ʉɸɼɸ (ɼɹʉ) 
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ʂʣʝʤʘʪʠʩʳ (Ranunculaceae) ï ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʷʥʠʩʪʳʝ ʠʣʠ ʦʜʨʝʚʝʩʥʝʚʘʶʱʠʝ 
ʨʘʩʪʝʥʠʷ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʱʠʝʩʷ ʚ ʜʝʢʦʨʘʪʠʚʥʦʤ ʩʘʜʦʚʦʜʩʪʚʝ. ɺ ʩʪʝʧʥʦʡ ʟʦʥʝ ʢʣʝʤʘ-
ʪʠʩʳ ʧʨʦʷʚʣʷʶʪ ʥʠʟʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ, ʧʘʪʦʛʝʥʘʤ ʠ ʚʨʝʜʠʪʝʣʷʤ, 
ʯʪʦ, ʦʜʥʘʢʦ, ʥʝ ʩʥʠʞʘʝʪ ʠʭ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʚ ʧʨʠʫʩʘʜʝʙʥʦʤ ʦʟʝʣʝʥʝʥʠʠ. ʕʪʦ ʪʨʝʙʫʝʪ 
ʨʝʛʫʣʷʨʥʳʭ ʬʠʪʦʩʘʥʠʪʘʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩ ʮʝʣʴʶ ʧʦʜʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ 
ʚʠʜʦʚ ʠ ʩʦʨʪʦʚ (ʩ ʫʯʝʪʦʤ ʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ) ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʫʩʣʦ-
ʚʠʡ. ʅʘʯʠʥʘʷ ʩ 1965 ʛ. ʚ ɼɹʉ ʠʥʪʨʦʜʫʢʮʠʦʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʰʣʠ 28 ʚʠʜʦʚ, 5 ʬʦʨʤ ʠ 
7 ʩʦʨʪʦʚ ʨʦʜʘ Clematis L. ʈʘʩʪʝʥʠʷ ʝʞʝʛʦʜʥʦ ʩʪʨʘʜʘʣʠ ʦʪ ʤʠʢʦʟʦʚ ʠ ʤʝʣʦʡʜʦʛʠʥʦʟʘ. ʕʪʦ 
ʧʨʠʚʝʣʦ ʢ ʚʳʧʘʜʫ 10 ʚʠʜʦʚ, ʚʳʭʦʜʮʝʚ ʠʟ ʚʦʩʪʦʯʥʦ-ʘʟʠʘʪʩʢʠʭ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʣʣʝʢʮʠʷ ʥʘʩʯʠʪʳʚʘʝʪ 18 ʚʠʜʦʚ ʠ 6 ʢʫʣʴʪʠʚʘʨʦʚ. 

ɺ ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʧʝʨʠʦʜʳ 2018ï2022 ʛʛ. ʙʳʣ ʧʨʦʚʝʜʝʥ ʤʦʥʠʪʦʨʠʥʛ ʤʠʢʦʟʦʚ ʢʣʝ-
ʤʘʪʠʩʦʚ ʚ ʢʦʣʣʝʢʮʠʠ. ʉʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʠʟʫʯʘʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ 
ʤʝʪʦʜʘʤʠ ʤʠʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʅʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʙʳʣʠ ʨʞʘʚʯʠʥʘ ʠ çʘʩʢʦʭʠʪʦʟè (ʙʫʨʘʷ ʧʷʪʥʠ-
ʩʪʦʩʪʴ ʣʠʩʪʴʝʚ, ʠʣʠ ʚʠʣʪ ʢʣʝʤʘʪʠʩʘ). ʈʞʘʚʯʠʥʘ (ʚʦʟʙʫʜʠʪʝʣʴ ï Puccinia agropyri Ellis & 
Everhart) ʝʞʝʛʦʜʥʦ ʧʨʦʷʚʣʷʣʘʩʴ ʚ ʵʮʠʜʠʘʣʴʥʦʡ ʩʪʘʜʠʠ ʚ ʠʶʥʝ, ʧʨʠʚʦʜʷ ʢ ʜʝʬʦʨʤʘʮʠʠ ʠ 
ʧʝʨʬʦʨʘʮʠʠ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ. ɹʦʣʝʟʥʴ ʚʳʟʳʚʘʣʘ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʡ ʣʠʩʪʦʧʘʜ, ʩʥʠ-
ʞʘʷ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ. ʈʞʘʚʯʠʥʦʡ ʧʦʨʘʞʘʣʠʩʴ C. integrifolia L., C. recta L., 
C. viticella L., ʢʨʫʧʥʦʮʚʝʪʢʦʚʳʡ ʛʠʙʨʠʜ C.Ĭjackmanii T. Moore. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʙʦʣʝ-
ʚʘʥʠʶ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ C. lathyrifolia Besser ex Rchb., 
C. orientalis L., C. serratifolia Rehder, C. terniflora var. mandshurica (Rupr.) Ohwi. 

ɹʫʨʘʷ ʧʷʪʥʠʩʪʦʩʪʴ ʣʠʩʪʴʝʚ ʠ ʚʠʣʪ ʧʦʙʝʛʦʚ, ʚʳʟʳʚʘʣʠʩʴ ʤʠʢʨʦʤʠʮʝʪʦʤ Calophoma 
clematidina (Th¿m.) Q. Chen & L. Cai (syn. Ascochyta clematidina), ʧʦʨʘʞʘʚʰʠʤ ʢʨʫʧʥʦ-
ʮʚʝʪʢʦʚʳʝ ʨʘʥʥʝʮʚʝʪʫʱʠʝ (Patens Group) ʠ ʧʦʟʜʥʝʮʚʝʪʫʱʠʝ (Jackmanii Group) ʩʦʨʪʘ. 
ʉʨʝʜʠ ʚʠʜʦʚʳʭ ʢʣʝʤʘʪʠʩʦʚ ʚʠʣʪʦʤ ʧʦʨʘʞʘʣʩʷ ʪʦʣʴʢʦ C. integrifolia. 

ʋ ʥʝʢʦʪʦʨʳʭ ʶʞʥʦ-ʝʚʨʦʧʝʡʩʢʠʭ ʠ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʭ ʚʠʜʦʚ (C. integrifolia, 
C. lathyrifolia, C. recta, C. viticella) ʦʪʤʝʯʘʣʦʩʴ ʨʘʟʚʠʪʠʝ ʣʠʩʪʦʚʳʭ ʧʷʪʥʠʩʪʦʩʪʝʡ, ʚʳʟʳ-
ʚʘʝʤʳʭ ʤʠʢʨʦʤʠʮʝʪʘʤʠ ʨʦʜʦʚ Septoria, Passalora, Alternaria. 

ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʚ ɼɹʉ ʥʝ ʚʳʷʚʣʝʥʘ ʤʫʯʥʠʩʪʘʷ ʨʦʩʘ ʢʣʝʤʘʪʠʩʘ (ʚʦʟʙʫ-
ʜʠʪʝʣʠ – Erysiphe aquilegiae var. aquilegiae de Candolle, E. a. var. ranunculi (Greville) 
Zhang & Chen, Leveillula taurica (L®veill®) Arnaud), ʧʦʚʩʝʤʝʩʪʥʦ ʚʩʪʨʝʯʘʶʱʘʷʩʷ ʚ ɽʚʨʦʧʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʝʚʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʤʠʢʦʟʘʤ ʟʘ 4-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 
ʧʨʦʷʚʠʣʠ ʢʣʝʤʘʪʠʩʳ ʚʦʩʪʦʯʥʦ-ʮʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʦʛʦ (C. serratifolia, C. terniflora var. 
mandshurica) ʠ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦ-ʘʟʠʘʪʩʢʦʛʦ (C. orientalis L.) ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʯʪʦ ʧʦʟ-
ʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʭ ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ. 

        « »  I-3-
21 ((  .  0122D000027). 
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ɺʃʀʗʅʀɽ ɸʋʂʉʀʅ-ʇʈʆɼʋʎʀʈʋʖʑɽɻʆ ʐʊɸʄʄɸ PSEUDOMONAS SP. 
GEOT18 ʅɸ ʈʆʉʊ ʀ ʈɸɿɺʀʊʀɽ ʗʈʆɺʆʁ ʇʐɽʅʀʎʓ 

ɸ. ɸ. ɹʳʯʢʦʚʘ, ɸ. ɺ. ʉʠʜʦʨʦʚ, ɺ. ʈ. ʊʨʦʬʠʤʝʥʢʦ, ʖ. ɺ. ɿʘʡʮʝʚʘ, ʆ. ɸ. ʄʘʨʘʢʘʝʚ 
ʗʨɻʋ ʠʤ. ʇ. ɻ. ɼʝʤʠʜʦʚʘ, ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ 
anasanby98@mail.ru 

ʂʣʶʯʝʚʘʷ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʧʨʠ-
ʥʘʜʣʝʞʠʪ ʬʠʪʦʛʦʨʤʦʥʘʤ. ʆʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʛʨʫʧʧ ʛʦʨʤʦʥʦʚ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚ-
ʣʷʶʪ ʘʫʢʩʠʥʳ. ɸʫʢʩʠʥʳ ʨʝʛʫʣʠʨʫʶʪ ʨʦʩʪ ʧʦʙʝʛʦʚ ʠ ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʘʜʘʧʪʘʮʠʶ ʢ ʩʪʨʝʩʩʦʚʳʤ ʫʩʣʦʚʠʷʤ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʰʪʘʤʤʳ ʙʘʢʪʝʨʠʠ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʨʘʩʪʝʥʠʷʤʠ, ʩʧʦ-
ʩʦʙʥʳ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʠʥʜʦʣ-3-ʫʢʩʫʩʥʫʶ ʢʠʩʣʦʪʫ (ʀʋʂ). ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʰʪʘʤʤʦʚ ʚ 
ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʧʦʩʝʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʤʷʥ, 
ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʤʠʥʝʨʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ, ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʮʚʝʪʝʥʠʝ ʠ ʬʦʨʤʠʨʦ-
ʚʘʥʠʝ ʧʣʦʜʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʦʠʩʢ ʥʦʚʳʭ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʘʫʢʩʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʭ 
ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ɺ ʭʦʜʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʤʳ ʦʮʝʥʠʚʘʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʰʪʘʤʤʘ Pseudomonas sp. 
GEOT18, ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ ʚʥʫʪʨʝʥʥʠʭ ʪʢʘʥʝʡ ʧʦʜʟʝʤʥʳʭ ʦʨʛʘʥʦʚ Dactylorhiza incarnata 
(L.) Soo (Orchidaceae Juss.), ʢ ʩʠʥʪʝʟʫ ʘʫʢʩʠʥʦʚ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʚʘʣʠ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ 
ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʝ, ʣʠʥʝʡʥʳʡ ʨʦʩʪ ʠ ʥʘʢʦʧʣʝʥʠʝ ʙʠʦʤʘʩʩʳ ʷʨʦʚʦʡ 
ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ çʍʘʨʴʢʦʚʩʢʘʷ-46è ʚ ʫʩʣʦʚʠʷʭ ʧʦʯʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ. 

ʉʝʤʝʥʘ ʧʰʝʥʠʮʳ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩʫʪʦʯʥʦʡ ʩʫʩ-
ʧʝʥʟʠʝʡ ʠʩʩʣʝʜʫʝʤʦʛʦ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʰʪʘʤʤʘ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝ-
ʤʝʥʘ ʙʝʟ ʦʙʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʩʝʤʝʥʘ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʨʘʩʪʚʦʨʦʤ ʵʢʟʦʛʝʥʥʦʡ ʀʋʂ ʚ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ 10-6 ʄ. ʋ ʦʧʳʪʥʳʭ ʨʘʩʪʝʥʠʡ ʦʮʝʥʠʚʘʣʠ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, 
ʢʘʢ ʵʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʦʙʱʘʷ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, ʜʣʠʥʘ ʛʣʘʚʥʦʛʦ ʢʦʨʥʷ, ʦʙʱʘʷ ʠ ʨʘ-
ʙʦʯʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʨʥʝʡ, ʩʳʨʘʷ ʠ ʩʫʭʘʷ ʤʘʩʩʘ ʥʘʜʟʝʤʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʦʨʛʘʥʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ 
ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʧʰʝʥʠʮʳ ʩʦʨʪʘ çʍʘʨʴʢʦʚʩʢʘʷ-46è ʰʪʘʤʤʦʤ Pseudomonas sp. 
GEOT18 ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʧʦ ʦʪʥʦ-
ʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʥʘ 27 ʠ 33 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʜʣʠʥʘ ʛʣʘʚʥʦʛʦ ʢʦʨʥʷ ʫ ʠʥʦ-
ʢʫʣʠʨʦʚʘʥʥʳʭ ʧʨʦʨʦʩʪʢʦʚ ʧʰʝʥʠʮʳ ʫʚʝʣʠʯʠʣʘʩʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʥʘ 52 %, 
ʦʙʱʘʷ ʠ ʨʘʙʦʯʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʨʥʷ ï ʥʘ 6 %. ʊʘʢʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ 
ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʧʨʦʨʦʩʪʢʦʚ ʥʘ 11 %. ʆʙʱʘʷ ʩʳʨʘʷ ʤʘʩʩʘ ʦʧʳʪʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ 12,5 % 
ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʘʩʪʝʥʠʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʰʪʘʤʤ Pseudomonas sp. GEOT18 ʧʨʦʷʚʣʷʝʪ ʩʪʠ-
ʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʚʳʨʘʞʘʶʱʝʝʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ 
ʠ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ, ʣʠʥʝʡʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʤʘʩʩʳ ʧʦʜʟʝʤʥʳʭ ʠ ʥʘʜʟʝʤʥʳʭ ʦʨ-
ʛʘʥʦʚ ʧʰʝʥʠʮʳ. 

   -   «  
  »       2030 . 

(  123042800011-6). 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
Biotechnological potential of phosphate-solubilizing Pseudomonas migulae strain GEOT18 / A. A. By-

chkova, Y. V. Zaitseva, A. V. Sidorov, A. S. Aleksandrova, O. A. Marakaev // International Journal of Agricul-
tural Technology. ï 2022. ï Vol. 18, N 4. ï P. 1403ï1414. 
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ɺʃʀʗʅʀɽ ʕʅɼʆʌʀʊʅʓʍ ɹɸʂʊɽʈʀʁ ʅɸ ʉʆɼɽʈɾɸʅʀɽ 
ʌʆʊʆʉʀʅʊɽʊʀʏɽʉʂʀʍ ʇʀɻʄɽʅʊʆɺ ʀ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʈɸʉʊɽʅʀʁ 
ʂɸʈʊʆʌɽʃʗ ɺ ɺɽɻɽʊɸʎʀʆʅʅʆʄ ʆʇʓʊɽ 

ɺ. ɸ. ɺʘʣʠʝʚʘ, ʃ. ʀ. ʇʫʩʝʥʢʦʚʘ 
ɹʘʰʢʠʨʩʢʠʡ ʅʀʀʉʍ ʋʌʀʎ ʈɸʅ, ʋʬʘ, ʈʦʩʩʠʷ 
valiyeva.valeriya.01@mail.ru 

ʂʘʨʪʦʬʝʣʴ ï ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ, ʦʙʣʘʜʘʶʱʘʷ ʚʳʩʦʢʠʤ ʧʦʪʝʥ-
ʮʠʘʣʦʤ ʫʨʦʞʘʡʥʦʩʪʠ. ʇʝʨʝʜ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʢʘʨʪʦʬʝʣʝʚʦʜʘʤʠ ʩʪʦʠʪ ʟʘʜʘʯʘ ʧʦ ʧʦʚʳ-
ʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʶ ʪʦʚʘʨʥʦʛʦ ʚʠʜʘ ʢʣʫʙʥʝʡ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʯʝ-
ʥʳʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʤʠʢʨʦʙʥʳʝ ʙʠʦʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʵʥʜʦʬʠʪʥʳʭ ʰʪʘʤʤʦʚ ʙʘʢʪʝ-
ʨʠʡ Bacillus subtilis, ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʘʷ ʩʪʨʘʪʝʛʠʷ 
ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʣʠʷʥʠʝ ʧʨʝʜʦʙʨʘʙʦʪʢʠ ʤʠʥʠ-ʢʣʫʙʥʝʡ ʰʪʘʤ-
ʤʘʤʠ ʵʥʜʦʬʠʪʥʳʭ ʙʘʢʪʝʨʠʡ B. subtilis 10-4 ʠ B. subtilis 26D ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʬʦʪʦʩʠʥʪʝ-
ʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝ-
ʣʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʨʘʩʪʝʥʠʷʭ ʢʘʨʪʦʬʝʣʷ (Solanum tuberosum L., ʩʦʨʪ ɹʘʰ-
ʢʠʨʩʢʠʡ), ʚʳʨʘʱʝʥʥʳʭ ʠʟ ʦʟʜʦʨʦʚʣʝʥʥʳʭ ʘʵʨʦʧʦʥʥʳʭ ʤʠʥʠ-ʢʣʫʙʥʝʡ ʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 
ʢʘʤʝʨʝ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤʠ ʫʩʣʦʚʠʷʤʠ. ʂʣʫʙʥʠ ʦʙʨʘʙʘʪʳʚʘʣʠ ʧʦʛʨʫʞʝʥʠʝʤ ʚ ʨʘʩʪʚʦʨʳ 
ʩ ʩʫʩʧʝʥʟʠʷʤʠ ʙʘʢʪʝʨʠʡ B. subtilis 10-4 ʠ 26D ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 107 ʂʆɽ/ʤʣ ʠ ʚʳʩʘʞʠʚʘ-
ʣʠʩʴ ʚ ʪʦʨʬʷʥʦʡ ʛʨʫʥʪ. ʉʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ ʢʘʨʪʦʬʝʣʷ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦ-
ʜʦʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʯʝʨʝʟ 14 ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʘʜʢʠ ʩʨʝʜʥʝʝ 
ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʙʣʝʡ ʥʘ ʦʜʥʦ ʨʘʩʪʝʥʠʝ ʢʘʨʪʦʬʝʣʷ ʚ ʢʦʥʪʨʦʣʝ ʩʦʩʪʘʚʠʣʦ ʪʨʠ ʰʪʫʢʠ, ʚ ʚʘ-
ʨʠʘʥʪʘʭ ʦʙʨʘʙʦʪʦʢ B. subtilis 10-4 26D ï 2,7 ʠ 2,3 ʰʪ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ 
ʨʘʩʪʝʥʠʡ ʚ ʢʦʥʪʨʦʣʝ ʩʦʩʪʘʚʠʣʘ 5,3 ʩʤ, ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʝʜʦʙʨʘʙʦʪʢʘʤʠ ʰʪʘʤʤʘʤʠ 
B. subtilis 10-4 ʠ B. subtilis 26D ï 4,7 ʠ 4,5 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʥʦʢʫʣʷʮʠʷ 
ʰʪʘʤʤʘʤʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʙʦʣʝʝ ʫʩʢʦʨʝʥʥʦʤʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘʩʪʫʧʣʝʥʠʶ 
ʬʝʥʦʬʘʟ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ. ʇʨʝʜʦʙʨʘʙʦʪʢʘ B. subtilis 10-4 ʠ 26ɼ ʩʪʠʤʫʣʠʨʦʚʘʣʘ ʬʦ-
ʪʦʩʠʥʪʝʟ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʟʝʣʝʥʳʭ ʧʠʛʤʝʥʪʦʚ ʠ ʢʘʨʦʪʠʥʦʠʜʦʚ ʚ ʣʠʩʪʴʷʭ. 
ɺ ʬʘʟʝ ʙʫʪʦʥʠʟʘʮʠʠ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ  ʠ b ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʧʦ ʦʪʥʦ-
ʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʥʘ 78%, ʘ ʢʘʨʦʪʠʥʦʠʜʦʚ ʥʘ 60 %. ʅʦ ʚ ʬʘʟʝ ʧʦʣʥʦʛʦ ʮʚʝʪʝʥʠʷ ʚ ʚʘ-
ʨʠʘʥʪʘʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʢʣʫʙʥʝʡ ʰʪʘʤʤʦʤ 26ɼ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ ʠ ʢʘʨʦʪʠʥʦʠʜʦʚ 
ʩʥʠʟʠʣʦʩʴ ʜʦ ʫʨʦʚʥʷ ʢʦʥʪʨʦʣʷ. ʆʙʨʘʙʦʪʢʘ ʢʣʫʙʥʝʡ ʰʪʘʤʤʦʤ 10-4 ʚ ʬʘʟʝ ʙʫʪʦʥʠʟʘʮʠʠ 
ʥʝ ʧʨʠʚʝʣʘ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʭʣʦʨʦʬʠʣʣʘ ʠ ʢʘʨʦʪʠʥʦʠʜʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʢʦʥʪʨʦʣʷ, ʘ ʚ ʬʘʟʝ ʧʦʣʥʦʛʦ ʮʚʝʪʝʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʦʚʳʰʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʩʦʜʝʨʞʘ-
ʥʠʷ ʭʣʦʨʦʬʠʣʣʘ  ʠ b ʥʘ 85 %, ʢʘʨʦʪʠʥʦʠʜʦʚ ʥʘ 60 % ʦʪ ʫʨʦʚʥʷ ʢʦʥʪʨʦʣʷ. ʏʝʨʝʟ 
70 ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʘʜʢʠ ʤʘʩʩʘ ʙʦʪʚʳ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʚ ʢʦʥʪʨʦʣʝ ʩʦʩʪʘʚʠʣʘ 55 ʛ/ʢʫʩʪ, 
ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʝʜʦʙʨʘʙʦʪʢʘʤʠ ʰʪʘʤʤʘʤʠ 10-4 ʠ 26D ï 55 ʠ 65 ʛ/ʢʫʩʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʇʨʠ ʵʪʦʤ ʤʘʩʩʘ ʢʦʨʥʝʡ ʚ ʚʘʨʠʘʥʪʘʭ ʦʙʨʘʙʦʪʢʠ B. subtilis 10-4 ʠ 26D ʩʦʩʪʘʚʠʣʘ 3,13 ʠ 
3,30 ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʚʳʰʝ ʢʦʥʪʨʦʣʷ ʥʘ 53,4 ʠ 61,7 % ʢʦʥʪʨʦʣʷ (2,04 ʛ/ʢʫʩʪ). ʂʦ-
ʣʠʯʝʩʪʚʦ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʚ ʢʦʥʪʨʦʣʝ ʩʦʩʪʘʚʠʣʦ 3 ʰʪʫʢʠ ʥʘ ʢʫʩʪ, 
ʚ ʚʘʨʠʘʥʪʘʭ ʦʙʨʘʙʦʪʢʠ 10-4 ʠ 26D ï 5 ʠ 6 ʰʪʫʢ/ʢʫʩʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʚ ʢʦʥʪʨʦʣʝ ʩʦʩʪʘʚʠʣʘ 58,5 ʛ/ʢʫʩʪ, ʚ ʚʘʨʠʘʥʪʘʭ ʦʙ-
ʨʘʙʦʪʢʠ 10-4 ʠ 26D ï 57,3 ʠ 68,2 ʛ/ʢʫʩʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

         23-26-
00262, https://rscf.ru/project/23-26-00262/. 
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ʄʀʂʈʆɹʀʆʄ ʕʅɼɽʄʀʏʅʓʍ ʈɸʉʊɽʅʀʁ ʇʈʀʆʃʔʍʆʅʔʗ  
HEDYSARUM ZUNDUKII ʀ OXYTROPIS TRIPHYLLA (FABACEAE)  
ʂɸʂ ʀʉʊʆʏʅʀʂ ʄʀʂʈʆʆʈɻɸʅʀɿʄʆɺ ʇɽʈʉʇɽʂʊʀɺʅʓʍ  
ɼʃʗ ʉɽʃʔʉʂʆɻʆ ʍʆɿʗʁʉʊɺɸ 

ʀ. ɸ. ɺʘʩʠʣʴʝʚ, ɼ. ɸ. ʂʨʠʚʝʥʢʦ, ʀ. ʉ. ʇʝʪʨʫʰʠʥ, ʖ. ɸ. ʄʘʨʢʦʚʘ 
ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
ilvasil85@gmail.com 

Cʪʘʙʠʣʴʥʳʡ ʵʫʢʘʨʠʦʪʥʳʡ ʛʝʥʦʤ ʨʘʩʪʝʥʠʷ ʥʝ ʩʧʦʩʦʙʝʥ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢ-
ʣʘ ʩʚʦʝʚʨʝʤʝʥʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-
ʜʳ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʜʦʩʪʘʪʢʫ ʚʣʘʛʠ ʠ ʟʘʩʦʣʝʥʠʶ ʧʦʯʚʳ, ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʜʦʩʪʘʶʱʠʤʠ 
ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʩʪʠʤʫʣʷʮʠʷ ʨʦʩʪʘ ʠ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ 
ʠ ʙʘʢʪʝʨʠʡ ï ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʣʦʞʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʩʪʠʪʝʣʴʥʦ-ʤʠʢʨʦʙʥʦʛʦ ʩʠʤ-
ʙʠʦʟʘ. ʈʘʩʪʝʥʠʷ, ʦʙʠʪʘʶʱʠʝ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʩʦʜʝʨʞʘʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʢʦ-
ʪʦʨʳʝ ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʧʨʠʟʥʘʢʘʤʠ ʧʦʣʝʟʥʳʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʝʥʠʝ ʵʥʜʦ- ʠ ʨʠʟʦʩʬʝʨʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʪʝʥʦʪʦʧʥʳʭ ʵʥʜʝʤʠʯ-
ʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʇʨʠʙʘʡʢʘʣʴʷ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤ. Fabaceae ï Hedysarum zundukii 
Peschkova (ʢʦʧʝʝʯʥʠʢʘ ʟʫʥʜʫʢʩʢʦʛʦ) ʠ Oxytropis triphylla (Pall.) Pers. (ʦʩʪʨʦʣʦʜʦʯʥʠʢʘ 
ʪʨʝʭʣʠʩʪʦʯʢʦʚʦʛʦ). ʕʪʠ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʥʠʟʢʦʪʨʘʚʥʳʭ ʩʫʭʠʭ ʢʘʤʝʥʠ-
ʩʪʳʭ ʩʪʝʧʷʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚʳʭʦʜʦʚ ʤʨʘʤʦʨʦʚ, ʠʟ-
ʚʝʩʪʥʷʢʦʚ ʠ ʢʘʣʴʮʠʪʦʚ, ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ (ʦʢʦʣʦ 200 ʤʤ ʚ ʛʦʜ), ʘ ʪʘʢʞʝ ʧʦ-
ʚʳʰʝʥʥʦʡ ʠʥʩʦʣʷʮʠʝʡ. 

ʀʟʚʣʝʯʝʥʥʳʝ ʠʟ ʛʨʫʥʪʘ ʨʘʩʪʝʥʠʷ ʩʪʝʨʠʣʠʟʦʚʘʣʠ ʚ 10% ʨʘʩʪʚʦʨʝ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦ-
ʜʘ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ ʠ ʨʘʩʪʠʨʘʣʠ ʚ ʩʪʫʧʢʝ. ʇʦʣʫʯʝʥʥʳʡ ʛʦʤʦʛʝʥʘʪ ʚʳʩʝʚʘʣʠ ʥʘ ʩʨʝʜʳ 
ʕʰʙʠ, ʏʘʧʝʢʘ, ʢʨʘʭʤʘʣʦ-ʘʤʤʠʘʯʥʳʡ ʘʛʘʨ ʠ ɻʄʌ-ʘʛʘʨ (ʅʀʎʌ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 102 ʰʪʘʤʤʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ ʢʦʧʝʝʯʥʠʢʘ ʟʫʥʜʫʢ-
ʩʢʦʛʦ ʠ 41 ï ʠʟ ʦʩʪʨʦʣʦʜʦʯʥʠʢʘ ʪʨʝʭʣʠʩʪʦʯʢʦʚʦʛʦ. ʀʟ ʥʠʭ 63 ʷʚʣʷʶʪʩʷ ʛʨʘʤʦʪʨʠʮʘ-
ʪʝʣʴʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ 6 ʘʟʦʪʦʙʘʢʪʝʨʘʤʠ, 52 ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʤʠ, 
20 ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ ʘʢʪʠʥʦʤʠʮʝʪʳ ʠ 8 ʢʘʢ ʤʠʢʨʦʤʠʮʝʪʳ. ʅʝ-
ʩʢʦʣʴʢʦ ʰʪʘʤʤʦʚ ʙʳʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 
ʬʨʘʛʤʝʥʪʘ ʛʝʥʘ 16s ʨʈʅʂ. ʕʪʦ Arthrobacter sp., Lisobacter sp., Mesorhizobium sp., Morax-
ella osloensis, Neorhizobium sp., Pantoea agglomerans, Peribacillus frigoritolerans, Phyllo-
bacterium zundukense, Sinorhizobium sp. ʠ Xanthomonas sp. ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ ʧʣʘʥʠʨʫʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʜʝʣʝʥʥʳʭ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

         23-26-
00204. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
Korchagina O. S. Genetic diversity of four species of the Genus Astragalus L. Section Cenantrum Bunge 

(Fabaceae) in the Asian part of Russia according to the data of trnLïtrnF chloroplast DNA variability and iso-
zyme markers / O. S. Korchagina, D. A. Krivenko, A. Y. Belyaev // Russ J Genet. ï 2022. ï Vol. 58. ï P. 27ï35. 
doi: 10.1134/S1022795422010057 

ʀʟʫʯʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʠʟʦʩʬʝʨʥʳʭ ʙʘʢʪʝʨʠʡ ʩ ʥʝʨʠʟʦʙʠʘʣʴʥʳʤʠ ʵʥʜʦʬʠʪʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ 
ʨʘʩʪʝʥʠʡ ʛʦʨʦʭʘ (Pisum sativum L.), ʧʝʨʝʤʝʱʘʶʱʠʤʠʩʷ ʠʟ ʠʭ ʢʦʨʥʝʡ ʚ ʧʨʠʢʦʨʥʝʚʫʶ ʟʦʥʫ / 
ʃ. ɽ. ʄʘʢʘʨʦʚʘ, ʖ. ɸ. ʄʘʨʢʦʚʘ, ɸ. ʉ. ʄʦʨʠʮ, ʄ. ʉ. ʂʘʨʝʧʦʚʘ, ɸ. ɺ. ʉʠʜʦʨʦʚ, ʅ. ɸ. ʉʦʢʦʣʦʚʘ // ʇʨʠʢʣʘʜ-
ʥʘʷ ʙʠʦʭʠʤʠʷ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʷ. ï 2021. ï ʊ. 57, ˉ. 4. ï ʉ. 394ï401. doi: 10.31857/S0555109921040103 



        
  VI      . 3–7  2023 . 

122 

BRACHYPODIUM DYSTACHION ʂɸʂ ʄʆɼɽʃʔʅʆɽ ʈɸʉʊɽʅʀɽ ɼʃʗ ʆʎɽʅʂʀ 
ʇɸʊʆɻɽʅʅʆʉʊʀ ɻʈʀɹʆɺ  ʇʈʆɼʋʎɽʅʊʆɺ ʊ-2 ʀ ʅʊ-2 ʊʆʂʉʀʅʆɺ 

ʆ. ʇ. ɻʘʚʨʠʣʦʚʘ, ʊ. ʖ. ɻʘʛʢʘʝʚʘ 
ʌɻɹʅʋ ɺʀɿʈ, ʇʫʰʢʠʥ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 
olgavrilova1@yandex.ru 

ɿʣʘʢ Brachypodium dystachion (Bd) ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʤʦ-
ʜʝʣʴʥʦʝ ʨʘʩʪʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚ ʧʘʪʦʩʠʩʪʝʤʝ çʛʨʠʙ  ʨʘʩʪʝʥʠʝ-
ʭʦʟʷʠʥè ʧʨʠ ʠʟʫʯʝʥʠʠ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ Fusarium (Peraldi et al., 
2011; Tancic, 2017; Dinolfo et al., 2021). ʇʨʝʠʤʫʱʝʩʪʚʦʤ Bd ʷʚʣʷʝʪʩʷ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 
ʣʝʛʢʦʩʪʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʧʦʣʫʯʝʥʠʝʤ ʟʝʨʥʘ ʟʘ ʢʦʨʦʪʢʠʡ 
ʧʝʨʠʦʜ (2 ʤʝʩʷʮʘ), ʧʦʩʢʦʣʴʢʫ ʯʘʩʪʦ ʧʨʦʚʝʜʝʥʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʬʠʪʦʧʘʪʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʘʥʘʣʠʟʦʚ ʟʘʙʦʣʝʚʘʥʠʡ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʧʦʣʝ ʣʠʤʠʪʠʨʦ-
ʚʘʥʦ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʫʨʦʞʘʷ ʚ ʛʦʜ. 

ʌʫʟʘʨʠʦʟ ʟʝʨʥʘ ʚʳʟʳʚʘʶʪ ʛʨʠʙʳ ʨʦʜʘ Fusarium ï ʛʨʫʧʧʘ ʯʨʝʟʚʳʯʘʡʥʦ ʨʘʟʥʦʦʙ-
ʨʘʟʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʩʚʦʡʩʪʚ ï ʦʪ ʵʥʜʦʬʠʪʦʚ 
ʜʦ ʧʘʪʦʛʝʥʦʚ (OôDonnell et al., 2015). ʀ, ʝʩʣʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʟʝʨʥʦʚʳʭ ʨʘʩʪʝʥʠʡ ʩ 
ʚʳʩʦʢʦʘʛʨʝʩʩʠʚʥʳʤʠ ʛʨʠʙʘʤʠ F. graminearum ʠ F. culmorum ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ ʧʨʦ-
ʘʥʘʣʠʟʠʨʦʚʘʥʳ (Chen et al., 2019; Miedaner et al., 2021; Xu et al., 2022), ʪʦ ʧʨʦʮʝʩʩ ʠʥ-
ʬʠʮʠʨʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʩʣʘʙʦʧʘʪʦʛʝʥʥʳʤʠ ʛʨʠʙʘʤʠ F. langsethiae ʠ F. sibiricum ʜʦ ʩʠʭ 
ʧʦʨ ʦʩʪʘʝʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʳʤ. ʀʥʦʢʫʣʷʮʠʷ ʢʦʣʦʩʴʝʚ ʧʰʝʥʠʮʳ ʠʣʠ ʤʝʪʝʣʦʢ ʦʚʩʘ ʵʪʠʤʠ 
ʛʨʠʙʘʤʠ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʩʠʤʧʪʦʤʦʚ ʬʫʟʘʨʠʦʟʘ (Martin et al., 2018; Aamot et 
al., 2022; Somma et al., 2022), ʦʜʥʘʢʦ ʚ ʟʝʨʥʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʧʨʦʜʫʮʠʨʫʝʤʳʝ ʠʤʠ ʊ-2 ʠ 
ʅʊ-2 ʪʦʢʩʠʥʳ (ʊ-2/ʅʊ-2). 

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʘʩʴ ʦʮʝʥʢʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʨʝʘʢʮʠʠ 
ʜʚʫʭ ʣʠʥʠʡ Bd 21 ʠ Bd 31 ʥʘ ʟʘʨʘʞʝʥʠʝ ʪʦʢʩʠʥʦʧʨʦʜʫʮʠʨʫʶʱʠʤʠ ʛʨʠʙʘʤʠ 
F. langsethiae ʠ F. sibiricum. ʆʧʨʳʩʢʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʩʫʩʧʝʥʟʠʷʤʠ ʰʪʘʤʤʦʚ 
ʨʘʟʣʠʯʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʧʦ 4 ʰʪʘʤʤʘ ʢʘʞʜʦʛʦ ʚʠʜʘ) ʠ ʫʯʠʪʳʚʘʣʠ 
ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʠʷ  ʢʦʣʠʯʝʩʪʚʦ ɼʅʂ ʛʨʠʙʦʚ ʩ ʧʦʤʦʱʴʶ ʨʝʘʣ-ʪʘʡʤ 
ʇʎʈ ʠ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʊ-2/ʅʊ-2 ʚ ʟʝʨʥʝ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʤ ʤʝʪʦʜʦʤ. 

ɺ ʟʝʨʥʝ ʚʩʝʭ ʠʥʦʢʫʣʠʨʦʚʘʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚʳʷʚʣʝʥʳ ɼʅʂ F. langsethiae (0,4ï
13,3 ʥʛ/ʥʛ) ʠʣʠ F. sibiricum (0,5ï56,9 ʥʛ/ʥʛ), ʘ ʪʘʢʞʝ ʠʭ ʤʠʢʦʪʦʢʩʠʥʳ (124ï3797 ʤʢʛ/ʢʛ). 
ɺ ʚʘʨʠʘʥʪʘʭ Bd, ʠʥʦʢʫʣʠʨʦʚʘʥʥʳʭ ʰʪʘʤʤʘʤʠ F. langsethiae, ʢʦʣʠʯʝʩʪʚʦ ʊ-2/ʅʊ-2 ʙʳʣʦ 
ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ (ʚ ʩʨʝʜʥʝʤ 729Ñ163 ʤʢʛ/ʢʛ), ʯʝʤ ʚ ʚʘʨʠʘʥʪʘʭ, ʠʥʦʢʫʣʠʨʦʚʘʥʥʳʭ 
ʰʪʘʤʤʘʤʠ F. sibiricum (2081Ñ409 ʤʢʛ/ʢʛ). ɺ ʩʨʝʜʥʝʤ, ʣʠʥʠʷ Bd 21 ʦʢʘʟʘʣʘʩʴ ʙʦʣʝʝ ʚʦʩ-
ʧʨʠʠʤʯʠʚʦʡ ʢ ʟʘʨʘʞʝʥʠʶ F. langsethiae ʠ F. sibiricum, ʯʝʤ ʣʠʥʠʷ Bd 31. ʇʨʠ ʠʥʦʢʫʣʷ-
ʮʠʠ Bd 21 ʰʪʘʤʤʘʤʠ ʜʚʫʭ ʚʠʜʦʚ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʚʳʷʚʣʝʥʥʳʤʠ 
ʢʦʣʠʯʝʩʪʚʘʤʠ ɼʅʂ ʛʨʠʙʦʚ ʠ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʟʝʨʥʝ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ (ʢʦʵʬʬʠʮʠ-
ʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʩʦʩʪʘʚʠʣʠ r = 0,93 ʠ 0,99, ʧʨʠ ʨ < 0,05), ʯʝʤ ʧʨʠ ʠʥʦʢʫʣʷʮʠʠ Bd 31 
(r = 0,13 ʠ 0,70). 

ɺʘʨʴʠʨʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʟʫ-
ʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʛʨʠʙʦʚ Fusarium ʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʣʘʢʘ Bd ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʴʥʦʛʦ ʨʘʩʪʝʥʠʷ. 

         19-76-
30005). 
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ʈɽɸʂʎʀʗ ʄʀʂʈʆɹʅʆɻʆ ʉʆʆɹʑɽʉʊɺɸ ʈʀɿʆʉʌɽʈʓ ʈɸʉʊɽʅʀʁ-
ʌʀʊʆʈɽʄɽɼʀɸʅʊʆɺ ʅɸ ʅɽʌʊʗʅʆɽ ɿɸɻʈʗɿʅɽʅʀɽ ʀ ʇʈʀʄɽʅɽʅʀɽ 
ɹʀʆʇʈɽʇɸʈɸʊʆɺ 

ɸ. ʉ. ɻʨʠʛʦʨʠʘʜʠ 1, ʈ. ɻ. ʌʘʨʭʫʪʜʠʥʦʚ 1, ʅ. ɺ. ɿʦʙʢʦʚʘ 2 
1 ʋʋʅʠʊ, ʋʬʘ, ʈʦʩʩʠʷ 
2 ʌɻɹʆʋ ɺʆ ʆʨɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʆʨʝʥʙʫʨʛ, ʈʦʩʩʠʷ 
GrigoriadiAS@uust.ru 

ʅʝʬʪʴ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʠʣʠ ʥʝʬʪʝʦʪʭʦʜʳ ʷʚʣʷʶʪʩʷ ʯʘʩʪʦʡ ʧʨʠʯʠʥʦʡ ʟʘʛʨʷʟʥʝʥʠʷ 
ʧʦʯʚʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʠʯʠʥʦʡ ʥʘʨʫʰʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʤʠʢʨʦʙʠʦʤʦʚ ʠ ʬʠʪʦʮʝʥʦʟʦʚ. 
ʈʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ʜʘʥʥʳʤ ʪʠʧʦʤ ʧʦʣʣʶʪʘʥʪʦʚ ʦʪʥʦʩʠʪʩʷ ʢ 
ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ. ɼʣʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 
ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʝʨʩʧʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤ-
ʧʣʝʢʩʥʳʝ ʤʝʪʦʜʳ, ʚʢʣʶʯʘʶʱʠʝ ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʫʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʠʭ ʤʠʢʨʦ-
ʦʨʛʘʥʠʟʤʦʚ ʠ ʨʘʩʪʝʥʠʷ-ʬʠʪʦʨʝʤʝʜʠʘʥʪʳ, ʚ ʧʨʠʢʦʨʥʝʚʦʡ ʟʦʥʝ ʢʦʪʦʨʳʭ ʘʢʪʠʚʥʦ ʨʘʟʚʠ-
ʚʘʶʪʩʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʜʝʩʪʨʫʢʮʠʠ ʧʦʣʣʶʪʘʥʪʦʚ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦ-
ʚʘʥʠʠ ʧʨʦʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʨʠʟʦʩʬʝʨʝ ʨʘʩʪʝʥʠʡ, 
ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 
ʨʘʟʥʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ 
ʧʨʦʮʝʩʩʦʚ ʦʯʠʩʪʢʠ ʧʦʯʚʳ ʠ ʩʪʘʜʠʶ ʘʜʘʧʪʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ɺ 
ʢʘʯʝʩʪʚʝ ʬʠʪʦʨʝʤʝʜʠʘʥʪʦʚ ʥʘʤʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ Helianthus annuus L. ʠ 
Agropyron cristatum L. ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦ-
ʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʨʦʚʥʷ ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʧʦʯʚ ʩ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʚ 
ʦʪʥʦʰʝʥʠʠ ʚʳʙʨʘʥʥʳʭ ʨʘʩʪʝʥʠʡ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʠ, ʢʦ-
ʪʦʨʘʷ ʥʝ ʙʫʜʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʜʘʚʣʷʪʴ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ. 

ʆʩʥʦʚʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʙʨʘʟʮʘʭ ʶʞʥʦʛʦ ʯʝʨʥʦʟʝʤʘ ʆʨʝʥʙʫʨʛʩʢʦʡ 
ʦʙʣʘʩʪʠ ʩ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʥʝʬʪʠ 4%. ɼʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠʩʧʦʣʴʟʦ-
ʚʘʣʩʷ ʨʷʜ ʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ: çʃʝʥʦʡʣè ï ʚ ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʥʦʛʦ ʘʛʝʥʪʘ ʜʝʩʪʨʫʢʮʠʠ 
ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, çɸʟʦʣʝʥè ï ʙʠʦʫʜʦʙʨʝʥʠʝ, ʦʙʦʛʘʱʘʶʱʝʝ ʧʦʯʚʫ ʘʟʦʪʦʤ ʠ 
ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʨʦʩʪ ʨʘʩʪʝʥʠʡ; çɽʣʝʥʘè ï ʙʠʦʬʫʥʛʠʮʠʜ ʩ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʠʤ ʵʬ-
ʬʝʢʪʦʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʟʘʱʠʪʠʪʴ ʦʪ ʨʘʟʚʠʪʠʷ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʤʠʮʝʪʦʚ, ʢʦʪʦʨʳʝ 
ʯʘʩʪʦ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʝ. ɹʠʦʧʨʝʧʘʨʘʪʳ ʚʥʦʩʠʣʠ ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤʠ ʥʦʨʤʘʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠ-
ʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʘʟ-
ʥʳʭ ʵʢʦʣʦʛʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʨʠʟʦʩʬʝʨʝ ʨʘʩʪʝʥʠʡ ʧʦʜ ʚʣʠʷʥʠʝʤ ʟʘʛʨʷʟʥʝʥʠʷ 
ʫʚʝʣʠʯʠʣʦʩʴ ʦʙʱʝʝ ʤʠʢʨʦʙʥʦʝ ʯʠʩʣʦ, ʥʦ ʩʥʠʟʠʣʘʩʴ ʯʠʩʣʝʥʥʦʩʪʴ ʦʣʠʛʦʥʠʪʨʦʬʠʣʦʚ, 
ʙʘʢʪʝʨʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʤʠʥʝʨʘʣʴʥʳʝ ʬʦʨʤʳ ʘʟʦʪʘ, ʠ ʮʝʣʣʶʣʦʟʦʣʠʪʠʢʦʚ. ɺʥʝʩʝʥʠʝ ʚ 
ʧʦʯʚʫ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʘʢʪʠʚʠʨʦʚʘʣʦ ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-ʜʝʩʪʨʫʢʪʦʨʦʚ, ʥʝʩʤʦʪʨʷ 
ʥʘ ʪʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʠʤʝʝʪ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʜʘʥʥʫʶ ʛʨʫʧʧʫ. ɸʢ-
ʪʠʚʥʦʩʪʴ ʦʣʠʛʦʥʠʪʨʦʬʠʣʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʦʪʣʠʯʘʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʪʠʧʘ ʨʘʩʪʝʥʠʷ (çɽʣʝʥʘè ʩʪʠʤʫʣʠʨʦʚʘʣ ʜʘʥʥʫʶ ʛʨʫʧʧʫ ʚ ʧʨʠʢʦʨʥʝʚʦʡ ʟʦʥʝ ʧʦʜʩʦʣʥʝʯ-
ʥʠʢʘ, ʘ çɸʟʦʣʝʥè ʠ çʃʝʥʦʡʣè ï ʚ ʨʠʟʦʩʬʝʨʝ ʞʠʪʥʷʢʘ ʛʨʝʙʥʝʚʠʜʥʦʛʦ). ʎʝʣʣʶʣʦʟʦʨʘʟʣʘ-
ʛʘʶʱʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʘʢʪʠʚʥʝʝ ʨʘʟʚʠʚʘʣʠʩʴ ʧʦʜ ʧʦʩʝʚʘʤʠ ʞʠʪʥʷʢʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 
ʧʦʯʚʳ ʤʠʢʨʦʙʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. 

         23-24-
00358, https://rscf.ru/project/23-24-00358/. 
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ɹʀʆʈɸɿʅʆʆɹʈɸɿʀɽ ʕʅɼʆʌʀʊʅʓʍ ɹɸʂʊɽʈʀʁ ʀ ɻʈʀɹʆɺ 
ɼʀʂʆʈɸʉʊʋʑɽɻʆ ɺʀʅʆɻʈɸɼɸ VITIS AMURENSIS RUPR.  
ʀ VITIS COIGNETIAE PULLIAT., ʇʈʆʀɿʈɸʉʊɸʖʑʀʍ ʅɸ ɼɸʃʔʅɽʄ 
ɺʆʉʊʆʂɽ ʈʆʉʉʀʀ 

ɸ. ɸ. ɼʥʝʧʨʦʚʩʢʘʷ 1,2, ʆ. ɸ. ɸʣʝʡʥʦʚʘ 1, ʅ. ʅ. ʅʠʪʷʛʦʚʩʢʠʡ 1, ɸ. ʈ. ʉʫʧʨʫʥ 1, 
ɸ. ɸ. ɸʥʘʥʴʝʚ 1, ʂ. ɺ. ʂʠʩʝʣʸʚ 1 

1 ʌʅʎ ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ɼɺʆ ʈɸʅ, ɺʣʘʜʠʚʦʩʪʦʢ, ʈʦʩʩʠʷ 
2 ɼɺʌʋ, ɺʣʘʜʠʚʦʩʪʦʢ, ʈʦʩʩʠʷ 
dneprovskayaalina@yandex.ru 

ɺʠʥʦʛʨʘʜ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚʦʟʜʝʣʳ-
ʚʘʝʤʳʭ ʯʝʣʦʚʝʢʦʤ ʩ ʥʝʟʘʧʘʤʷʪʥʳʭ ʚʨʝʤʝʥ. ʂʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ 
ʚʠʥʦʛʨʘʜʘ, ʩʧʦʩʦʙʥʳʭ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʥʝʰʥʠʤ ʫʩʣʦʚʠʷʤ ʠ ʩʪʨʝʩʩʘʤ 
ʚ ʚʠʜʝ ʧʝʨʝʧʘʜʦʚ ʪʝʤʧʝʨʘʪʫʨ, ʋʌ ʠ ʧʘʪʦʛʝʥʦʚ, ʧʦʤʦʞʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʚʦʟʜʝʣʳʚʘʪʴ 
ʜʘʥʥʫʶ ʢʫʣʴʪʫʨʫ. ʆʙʥʘʨʫʞʝʥʠʝ, ʚʳʜʝʣʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʵʥʜʦʬʠʪʦʚ, ʧʦʜʘʚʣʷʶʱʠʭ 
ʨʘʟʚʠʪʠʝ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʜʠʢʦʨʘʩʪʫʱʝʤ ʚʠʥʦʛʨʘʜʝ ʧʨʠʚʝʜʫʪ ʢ ʫʚʝʣʠ-
ʯʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʦʣʝʡ ʙʝʟ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʀʩʧʦʣʴʟʫʷ ʛʝʥʦʤ-
ʥʳʡ ʧʦʜʭʦʜ ʠ ʢʣʘʩʩʠʯʝʩʢʠʡ ʤʝʪʦʜ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, ʙʳʣʠ ʠʟʫʯʝʥʳ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʠ 
ʛʨʠʙʥʳʝ ʵʥʜʦʬʠʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʜʠʢʦʨʘʩʪʫʱʠʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ Vitis amurensis Rupr. 
ʠ Vitis coignetiae Pulliat, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʈʦʩʩʠʠ. ʉʦʛʣʘʩʥʦ ʘʥʘʣʠ-
ʟʫ NGS, ʚ V. amurensis ʠ V. coignetiae ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʙʘʢʪʝʨʠʠ 23 ʠ 18 ʪʘʢʩʦʥʦʚ ʫʨʦʚʥʷ 
ʢʣʘʩʩʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʣʷ V. amurensis ʜʦʤʠʥʠʨʫʶʱʠʤ ʢʣʘʩʩʦʤ ʵʥʜʦʬʠʪʥʳʭ ʙʘʢʪʝ-
ʨʠʡ ʙʳʣʠ Gammaproteobacteria (35 %), ʘ ʜʣʷ V. coignetiae ï Alphaproteobacteria (46 %). 
ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʨʦʜʘʤʠ ʜʣʷ V. amurensis ʠ V. coignetiae ʙʳʣʠ ʪʘʢʩʦʥʳ 
Sphingomonas, Methylobacterium ʠ Hemynobacter. ʄʝʪʘʛʝʥʦʤʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʥʘʣʠ-
ʯʠʝ 24 ʠ 22 ʛʨʠʙʦʚ ʠ ʛʨʠʙʦʧʦʜʦʙʥʳʭ ʪʘʢʩʦʥʦʚ ʢʣʘʩʩʦʚʦʛʦ ʫʨʦʚʥʷ ʚ ʚʠʥʦʛʨʘʜʥʳʭ ʣʦʟʘʭ 
V. amurensis ʠ V. coignetiae ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ ʢʣʘʩʩʘʤʠ ʙʳʣʠ 
Dothideomycetes (63ï67 %) ʠ Tremellomycetes (11 %). ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʨʦ-
ʜʘʤʠ ʤʠʢʨʦʤʠʮʝʪʦʚ ʜʣʷ V. amurensis ʠ V. coignetiae ʙʳʣʠ Cladosporium ʠ 
Aureobasidium. ʊʘʢʞʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʥʜʦʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 
V. amurensis ʠ V. coignetiae, ʧʦʣʫʯʝʥʥʳʡ ʚ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʩ ʨʘʥʝʝ ʠʟʫʯʝʥʥʳʤ ʵʥ-
ʜʦʬʠʪʥʳʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʤ ʚʠʥʦʛʨʘʜʘ Vitis vinifera. ɹʘʢʪʝʨʠʘʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʙ-
ʨʘʟʮʦʚ ʚʠʥʦʛʨʘʜʘ V. amurensis ʠ V. coignetiae ʙʳʣʦ ʩʭʦʜʥʦ ʧʦ ʘʣʴʬʘ-ʨʘʟʥʦʦʙʨʘʟʠʶ ʩ 
ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ V. vinifera. ɸʣʴʬʘ-ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʨʠʙʦʚ V. amurensis ʠ 
V. coignetiae ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʪʣʠʯʘʣʦʩʴ ʦʪ V. vinifera. ɹʝʪʘ-ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 
ʠ ʛʨʠʙʥʳʭ ʵʥʜʦʬʠʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʘʢ, ʯʪʦ ʦʙʨʘʟʮʳ V. vinifera ʦʙʨʘʟʫʶʪ ʦʪʜʝʣʴʥʳʝ 
ʢʣʘʩʪʝʨʳ, ʘ ʦʙʨʘʟʮʳ V. amurensis ʦʙʨʘʟʫʶʪ ʦʪʜʝʣʴʥʳʡ ʢʣʘʩʪʝʨ, ʚʢʣʶʯʘʶʱʠʡ ʦʙʨʘʟʮʳ 
V. coignetiae. 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʝ ʦʙ ʵʥʜʦʬʠʪʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʜʠʢʦʨʘʩ-
ʪʫʱʠʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ V. amurensis ʠ V. coignetiae ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʬʫʥʜʘʤʝʥ-
ʪʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʙʠʦʣʦʛʠʠ ʠ ʤʦʛʫʪ ʚ ʙʫʜʫʱʝʤ ʧʨʠ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 
ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʳ ʜʣʷ ʧʦʜʙʦʨʘ ʵʥʜʦʬʠʪʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʠ ʚʠʥʦʛʨʘʜʥʠʢʦʚ. 

         22-74-
10001, https://rscf.ru/project/22-74-10001/. 
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ʌʆʈʄʀʈʆɺɸʅʀɽ ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʍ ʅɸɺʓʂʆɺ ʋʏɸʑʀʍʉʗ  
ɺ ʍʆɼɽ ʀɿʋʏɽʅʀʗ ʄʀʂʈʆɹʅʓʍ ɸʉʉʆʎʀɸʎʀʁ ʇʆʏɺ ɻʆʈʆɼʉʂʀʍ 
ʈɽʂʋʃʔʊʀɺʀʈʋɽʄʓʍ ʊɽʈʈʀʊʆʈʀʁ 

ʕ. ʈ. ɿʠʥʥʘʪʦʚʘ, ʆ. ɺ. ʉʝʤʝʥʦʚʘ 
ʄɸʋ ɼʆ ɻʦʨʉʖʅ, ʅʠʞʥʠʡ ʊʘʛʠʣ, ʈʦʩʩʠʷ 
elvira_nt@list.ru 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 
ʧʦʯʚʳ, ʩʦʟʜʘʥʠʠ ʝʝ ʧʣʦʜʦʨʦʜʠʷ. ʈʘʟʣʠʯʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʛʨʦʤʥʫʶ 
ʨʘʙʦʪʫ ʧʦ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʦʧʘʜʘʶʱʠʭ ʚ ʧʦʯʚʫ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʧʝʨʝʚʦʜʷʪ ʤʥʦ-
ʛʠʝ ʩʦʝʜʠʥʝʥʠʷ ʚ ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʨʘʩʪʝʥʠʡ ʬʦʨʤʳ, ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʢʨʫʛʦʚʦʨʦʪ ʤʠʥʝ-
ʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʠʨʦʜʝ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʧʦʯʚʳ ʨʝʢʨʝʘʮʠʦʥʥʦ ʥʘʛʨʫʞʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 
ʜʝʥʴ ʠʩʧʳʪʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʧʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷ-
ʝʪʩʷ ʛʨʘʤʦʪʥʘʷ ʦʮʝʥʢʘ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ. 
ʀʤʝʥʥʦ ʵʪʦ ʦʧʨʝʜʝʣʠʣʦ ʧʨʠʚʣʝʯʝʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ ʢ ʠʟʫʯʝʥʠʶ ʜʘʥʥʦʛʦ 
ʨʘʟʜʝʣʘ ʵʢʦʣʦʛʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʢʘʢ ʥʘʫʯʥʳʡ, ʪʘʢ ʠ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʳʡ ʠʥʪʝʨʝʩ, 
ʦʩʦʙʝʥʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʦʚ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʦʪʚʘʣʘʭ ʚʩʢʨʳʰʥʳʭ ʠ ʧʫʩʪʳʭ ʧʦʨʦʜ, ʚʳʥʫʪʳʭ ʠʟ 
ɻʣʘʚʥʦʛʦ ʢʘʨʴʝʨʘ ɺʳʩʦʢʦʛʦʨʩʢʦʛʦ ʨʫʜʥʠʢʘ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ. ʆʮʝʥʠʚʘʣʩʷ ʬʠʟʠʢʦ-
ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʦʩʪʴ ʘʟʦʪʦʬʠʢʩʠʨʫʶʱʠʭ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴ-
ʥʳʭ ʙʘʢʪʝʨʠʡ ʠʟ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʯʚʳ ʦʪʚʘʣʦʚ ʦʪʥʦʩʷʪʩʷ 
ʢ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʤ, pH ʧʦʯʚʝʥʥʦʡ ʚʳʪʷʞʢʠ = 7, ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ï 25 ʤʛ/ʣ. ʅʘ 
ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʘʭ ʥʘʙʣʶʜʘʣʩʷ ʘʢʪʠʚʥʳʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʙʘʢʪʝʨʠʡ (100 % ʦʙʨʘʩʪʘʥʠʝ 
ʧʦʯʚʝʥʥʳʭ ʢʦʤʦʯʢʦʚ ʥʘ 3ï4 ʜʝʥʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ). ɺ ʦʙʨʘʟʮʘʭ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʙʝʩ-
ʮʚʝʪʥʳʝ ʢʦʣʦʥʠʠ (Azotobacter agilis), ʢʦʣʦʥʠʠ ʞʝʣʪʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ʠ ʢʦʣʦʥʠʠ ʩ ʢʦʨʠʯ-
ʥʝʚʦ-ʯʝʨʥʳʤ ʧʠʛʤʝʥʪʦʤ (Azotobacter chroococcum), ʘʥʘʣʠʟ ʘʢʪʠʚʥʦʩʪʠ ʤʥʦʛʦʬʫʥʢʮʠʦ-
ʥʘʣʴʥʳʭ ʙʘʢʪʝʨʠʡ (ʬʦʩʬʘʪʦʤʦʙʠʣʠʟʠʨʫʶʱʠʝ ʠ ʩʦʙʠʣʠʟʠʨʫʶʱʠʝ ʢʘʣʠʡ ʰʪʘʤʤʳ, ʤʠʢ-
ʨʦʦʨʛʘʥʠʟʤʳ-ʧʨʦʜʫʮʝʥʪʳ ʩʠʜʝʨʦʬʦʨʦʚ, ʮʝʣʣʶʣʦʟʦʣʠʪʠʯʝʩʢʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ) ʠʟ 
ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʢʘʟʘʣ ʭʦʨʦʰʝʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʳ. 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʤʠʢʨʦʙʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʤʦ-
ʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʠʥʜʠʢʘʪʦʨʳ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ, ʘ ʪʘʢʞʝ ʢʘʢ ʦʜʠʥ 
ʠʟ ʵʣʝʤʝʥʪʦʚ ʥʘʯʘʣʴʥʦʛʦ ʵʪʘʧʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ. 

ʆʧʳʪ ʨʘʙʦʪʳ ʩʦ ʰʢʦʣʴʥʠʢʘʤʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʣʦʞʝʥ ʥʝ ʣʶʙʦʤʫ ʨʝʙʝʥʢʫ, ʘ ʪʦʣʴʢʦ ʩʧʦʩʦʙʥʦʤʫ ʢ ʜʣʠʪʝʣʴʥʦʤʫ, ʢʨʦ-
ʧʦʪʣʠʚʦʤʫ ʧʨʦʚʝʜʝʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʫʤʝʶʱʝʤʫ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥ-
ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʦʚʥʝʤ ʥʘʫʯʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʦʙʣʘʩʪʠ ʙʠʦʣʦʛʠʠ. ɺ ʪʦ 
ʞʝ ʚʨʝʤʷ ʜʘʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦ-
ʩʪʠ ʫʯʘʱʠʭʩʷ ʢ ʠʟʫʯʝʥʠʶ ʜʠʩʮʠʧʣʠʥ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ. ʇʨʠʚʣʝ-
ʯʝʥʠʝ ʫʯʘʱʠʭʩʷ ʢ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦ-
ʣʝʝ ʦʩʦʟʥʘʥʥʳʡ ʚʳʙʦʨ ʨʝʙʝʥʢʦʤ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ ʠ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʫʩʧʝʰʥʦ ʨʝʘʣʠ-
ʟʦʚʳʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ. 
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ɺʆɿɼɽʁʉʊɺʀɽ ʂʆʃʆʅʀʀ ʉɽʈʆʁ ʎɸʇʃʀ (ARDEA CINEREA L.)  
ʅɸ ɹʀʆɻɽʆʍʀʄʀʖ ʇʆʏɺʓ ʀ ʈɸʉʊʀʊɽʃʔʅʆʉʊʔ: ɽʉʊɽʉʊɺɽʅʅʓʁ 
ɼʆʃɻʆʉʈʆʏʅʓʁ ʕʂʉʇɽʈʀʄɽʅʊ ɺ ʉʆʉʅʆɺʆʁ ʇʆʉɸɼʂɽ 

ɸ. ʈ. ʂʘʶʤʦʚ 1, ʄ. ʀ. ɹʦʛʘʯʝʚ 2, ɼ. ɺ. ʊʠʰʠʥ 1, ɹ. ʀ. ɻʘʨʘʝʚ 1, ʈ. ɻ. ʀʤʘʝʚ 1, 
ʄ. ʀ. ʄʘʨʢʝʣʦʚʘ 1 

1 ʌɻɸʆʋ ɺʆ ʂʌʋ, ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 
2 ʉʇʙɻʕʊʋ çʃʕʊʀè, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 
kairatr@yandex.ru 

ʆʙʱʠʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʠʩʢʫʩʩʪʚʝʥʥʥʳʭ ʣʝʩʦʥʘʩʘʞʜʝʥʠʡ ʷʚʣʷʶʪʩʷ ʩʥʠʞʝʥʠʝ ʙʠʦ-
ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʧʨʝʜʩʪʘʚʣʷʝʤ ʢʦʤʧʣʝʢʩ-
ʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʢʨʫʧʥʦʡ ʢʦʣʦʥʠʠ ʩʝʨʦʡ ʮʘʧʣʠ (Ardea cinerea L.) ʥʘ ʙʠʦ-
ʛʝʦʭʠʤʠʶ ʧʦʯʚʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚ ʩʦʩʥʦʚʦʡ ʧʦʩʘʜʢʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʝʩʪʝ-
ʩʪʚʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ in situ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʦʡ ʵʢʦʩʠʩʪʝʤʝ. 

ʇʦʩʣʝ ʟʘʩʝʣʝʥʠʷ ʧʨʠʤʝʨʥʦ ʚ 2006 ʛ. ʢʦʣʦʥʠʷ ʨʘʟʨʘʩʪʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ 15 ʣʝʪ, ʯʪʦ 
ʧʨʠʚʝʣʦ ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ ʦʪʣʦʞʝʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩ ʬʝʢʘʣʠʷʤʠ, ʦʩʪʘʪʢʘʤʠ ʧʠ-
ʱʠ ʠ ʧʝʨʴʷʤʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʣʦ ʤʝʩʪʥʫʶ ʙʠʦʛʝʦʭʠʤʠʶ ʧʦʯʚʳ. ʊʘʢ, ʥʘʙʣʶʜʘ-
ʝʪʩʷ ʧʘʜʝʥʠʝ ʨʅ ʜʦ 4,5, ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʦʩʬʦʨʘ ʠ ʘʟʦʪʘ ʚ 10 ʠ 2 ʨʘʟʘ ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ, ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ K, Li, Mn, Zn ʠ Co ʚ 1,2 ʨʘʟʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʦʜʝʨ-
ʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʥʝ ʠʟʤʝʥʠʣʦʩʴ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʧʦʜʘʚʣʝʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦ-
ʩʪʠ, ʯʪʦ ʪʘʢʞʝ ʦʪʨʘʞʘʝʪʩʷ ʚ ʠʥʜʝʢʩʘʭ ʚʝʛʝʪʘʮʠʠ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʜʠʩʪʘʥʮʠʦʥ-
ʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʤʠʢʨʦʙʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʯʚʳ 
ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʙʠʣʠʷ Proteobacteria, Firmicutes, Acido-
bacteriota, Actinobacteriota, Verrucomicrobiota, Gemmatimonadota, Chujaibacter, Rhodano-
bacter, Bacillus. ʅʘ ʧʦʚʳʰʝʥʥʫʶ ʫʷʟʚʠʤʦʩʪʴ ʜʝʨʝʚʴʝʚ ʢ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʙʠʦʛʝʦʭʠʤʠ-
ʯʝʩʢʠʤ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʠʭ ʦʛʨʘʥʠʯʝʥʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 
ʧʦʩʣʝ ʩʠʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʟʘʩʫʭʠ 2010 ʛ., ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʢʨʫʞʘʶʱʝʛʦ ʣʝʩʘ (p = 3Ā10-5). 
ʉʣʦʞʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦʢʘʟʘʥʘ ʚ ʤʦʜʝʣʠ ʙʘʡʝʩʦʚʩʢʦʡ 
ʩʝʪʠ, ʧʦʩʪʨʦʝʥʥʦʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʘʢʞʝ ʤʳ ʧʦʜʪʚʝʨʜʠʣʠ ʧʨʝʜʩʢʘʟʫʝ-
ʤʦʩʪʴ ʤʦʜʝʣʝʡ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʜʠʥʘʤʠʢʠ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʩ ʫʯʝʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʩ-
ʥʦʚʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʧʦʯʚʳ ʩ ʢʦʨʨʝʣʷʮʠʝʡ R > 0,8 ʤʝʞʜʫ ʥʘʙʣʶʜʝʥʠʝʤ ʠ ʧʨʦʛʥʦʟʦʤ, 
ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʨʠʩʢʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʙʦʩʥʦʚʘʥʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʦʥʘʩʘʞʜʝʥʠʷʤʠ. 

    .  (  FZSM-2023-0013). -
          22-76-

10042, https://rscf.ru/project/22-76-10042/. 
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ɻʆʈʄʆʅɸʃʔʅʓʁ ʆʊɺɽʊ ʉʀʄɹʀʆʊʀʏɽʉʂʀʍ ʂʃʋɹɽʅʔʂʆɺ  
ɻʆʈʆʍɸ ʇʆʉɽɺʅʆɻʆ (PISUM SATIVUM L.) ʅɸ ɼɽʁʉʊɺʀɽ ʇʆɺʓʐɽʅʅʆʁ 
ʊɽʄʇɽʈɸʊʋʈʓ ï ʂʃʖʏɽɺʆɻʆ ʉʊʈɽʉʉ-ʌɸʂʊʆʈɸ ɻʃʆɹɸʃʔʅʆɻʆ 
ʀɿʄɽʅɽʅʀʗ ʂʃʀʄɸʊɸ 

ɸ. ɹ. ʂʠʪʘʝʚʘ, ɺ. ɽ. ʎʳʛʘʥʦʚ 
ʌɻɹʅʋ ɺʅʀʀʉʍʄ, ʇʫʰʢʠʥ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 
anykitaeva@gmail.com 

ɺ ʩʚʷʟʠ ʩ ʛʣʦʙʘʣʴʥʳʤ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʦʚʳʰʝʥʥʳʭ 
ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ ʩʪʘʥʦʚʷʪʩʷ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤʠ. ʈʘʥʝʝ ʥʘʤʠ ʙʳʣʦ 
ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (28 Áʉ) ʥʘ ʨʘʩʪʝʥʠʷ ʛʦʨʦʭʘ 
ʣʠʥʠʠ ʜʠʢʦʛʦ ʪʠʧʘ SGE ʧʨʠ ʠʥʦʢʫʣʷʮʠʠ ʰʪʘʤʤʦʤ Rhizobium leguminosarum bv. viciae 
ʠʥʜʫʮʠʨʫʝʪʩʷ ʩʪʘʨʝʥʠʝ ʚ ʘʧʠʢʘʣʴʥʦʡ ʯʘʩʪʠ ʢʣʫʙʝʥʴʢʘ, ʚʠʟʫʘʣʴʥʦ ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʚ ʠʟ-
ʤʝʥʝʥʠʠ ʦʢʨʘʩʢʠ ʩ ʨʦʟʦʚʦʡ ʥʘ ʟʝʣʝʥʫʶ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʥʝʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, 
ʯʪʦ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʦʝ, ʪʘʢ ʠ ʠʥʜʫʮʠʨʦʚʘʥʥʦʝ ʩʪʘʨʝʥʠʝ ʘʢʪʠʚʠʨʫʶʪʩʷ ʚ ʙʘʟʘʣʴʥʦʡ ʯʘʩʪʠ 
ʢʣʫʙʝʥʴʢʘ. ʇʨʠ ʵʪʦʤ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʩʪʘʨʝʥʠʷ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʢʣʫ-
ʙʝʥʴʢʦʚ ʛʦʨʦʭʘ ʘʙʩʮʠʟʦʚʘʷ ʢʠʩʣʦʪʘ (ɸɹʂ) ʠ ʵʪʠʣʝʥ ʷʚʣʷʶʪʩʷ ʧʦʟʠʪʠʚʥʳʤʠ ʨʝʛʫʣʷʪʦʨʘ-
ʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʠʙʙʝʨʝʣʣʠʥʳ ï ʥʝʛʘʪʠʚʥʳʤʠ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ ʠʟʫʯʝʥʘ 
ʨʦʣʴ ʬʠʪʦʛʦʨʤʦʥʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ ʚ ʘʢʪʠʚʘʮʠʠ ʩʪʘʨʝʥʠʷ ʢʣʫʙʝʥʴʢʘ ʚ ʝʛʦ ʘʧʠʢʘʣʴʥʦʡ 
ʯʘʩʪʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʊʨʝʭʥʝʜʝʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ʛʦʨʦʭʘ ʣʠʥʠʠ ʜʠʢʦʛʦ ʪʠʧʘ SGE, ʚʳʨʘʱʝʥʥʳʝ ʧʨʠ ʦʧʪʠ-
ʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (21 Áʉ), ʧʝʨʝʥʦʩʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 
(28 Áʉ). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʬʠʪʦʛʦʨʤʦʥʦʚ ʚ ʪʢʘʥʷʭ ʢʣʫʙʝʥʴʢʦʚ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ 
ʤʝʪʦʜʦʚ ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʮʠʠ ʠ ʣʘʟʝʨʥʦʡ ʩʢʘʥʠʨʫʶʱʝʡ ʢʦʥʬʦʢʘʣʴʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ 
ʯʝʨʝʟ 1, 5 ʠ 9 ʩʫʪ. ʵʢʩʧʦʟʠʮʠʠ. 

ʏʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʧʝʨʝʥʦʩʘ ʚ ʢʣʫʙʝʥʴʢʘʭ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʧʨʝʜ-
ʰʝʩʪʚʝʥʥʠʢʘ ʩʠʥʪʝʟʘ ʵʪʠʣʝʥʘ 1-ʘʤʠʥʦʮʠʢʣʦʧʨʦʧʘʥ-1-ʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ (ɸʎʂ) ʠ 
ɸɹʂ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʏʝʨʝʟ 5 ʩʫʪ. ʧʦʩʣʝ ʧʝʨʝʥʦʩʘ ʫʨʦʚʝʥʴ ɸʎʂ ʠ ɸɹʂ 
ʫʤʝʥʴʰʘʣʩʷ, ʧʨʠ ʵʪʦʤ ʯʝʨʝʟ 9 ʩʫʪ. ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʩʠʛʥʘʣʘ ʦʙʦʠʭ 
ʛʦʨʤʦʥʦʚ. ʇʨʠ ʵʪʦʤ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʢʣʫʙʝʥʴʢʘʭ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ɸʎʂ ʠ ɸɹʂ ʫʚʝʣʠʯʠ-
ʚʘʣʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʢʣʫʙʝʥʴʢʦʚ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʛʠʙʙʝʨʝʣʣʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (ɻɸ3) ʩʥʠʞʘʣʩʷ ʯʝʨʝʟ 
ʩʫʪʢʠ ʧʦʩʣʝ ʧʝʨʝʥʦʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʏʝʨʝʟ 5 ʩʫʪ. ʧʨʦʠʩʭʦʜʠʣʦ ʟʥʘʯʠʪʝʣʴ-
ʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ɻɸ3 ʠ ʯʝʨʝʟ 9 ʩʫʪ. ʚ ʢʣʫʙʝʥʴʢʘʭ ʜʝʪʝʢʪʠʨʦʚʘʣʠʩʴ ʣʠʰʴ 
ʩʣʝʜʳ ɻɸ3 ʚ ʦʪʜʝʣʴʥʳʭ ʜʝʛʨʘʜʠʨʫʶʱʠʭ ʢʣʝʪʢʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ɸɹʂ ʠ ɸʎʂ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʨʘʥʥʠʭ ʦʪ-
ʚʝʪʦʚ, ʟʘʧʫʩʢʘʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʦʥʳ ʩʪʘʨʝʥʠʷ ʚ ʘʧʠʢʘʣʴʥʦʡ ʯʘʩʪʠ ʢʣʫʙʝʥʴʢʘ. ʇʘ-
ʜʝʥʠʝ ʩʠʛʥʘʣʘ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʩʨʦʢʠ ʘʥʘʣʠʟʘ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʜʝʛʨʘʜʘʮʠʝʡ ʩʠʤʙʠʦ-
ʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ. ɺʳʷʚʣʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ɻɸ3 ʚ ʢʣʫʙʝʥʴʢʘʭ, ʧʦʜ-
ʚʝʨʛʥʫʪʳʭ ʜʝʡʩʪʚʠʶ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʩʦʙʝʥʥʦ ʯʝʨʝʟ 9 ʜʥʝʡ ʵʢʩʧʦʟʠʮʠʠ, 
ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʛʠʙʙʝʨʝʣʣʠʥʳ ʷʚʣʷʶʪʩʷ ʥʝʛʘʪʠʚʥʳʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʩʪʘʨʝʥʠʷ ʢʣʫ-
ʙʝʥʴʢʘ. 

         21-16-
00117. 
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ɹɸʂʊɽʈʀʀ ʈʆɼɸ BACILLUS ɺ ʇʆɺʓʐɽʅʀʀ ʋʉʊʆʁʏʀɺʆʉʊʀ ʈɸʉʊɽʅʀʁ 
ʉʄʆʈʆɼʀʅʓ ʂ ʄʀʂʆɿɸʄ 

ɸ. ʉ. ʂʦʟʣʦʚʘ 1, ʊ. ɺ. ʐʧʘʪʦʚʘ 1, ɺ. ʉ. ʄʘʩʣʝʥʥʠʢʦʚʘ 1,2, ɽ. ɺ. ɹʝʜʘʨʝʚʘ 1,2, 
ʂ. ɸ. ʊʘʙʘʥʶʭʦʚ 2, ʀ. ʄ. ɼʫʙʦʚʩʢʠʡ 1, ʄ. ɺ. ʐʪʝʨʥʰʠʩ 1,3 
1 ʌɻɹʆʋ ɺʆ ʅʦʚʦʩʠʙʠʨʩʢʠʡ ɻɸʋ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 
2 ʌʀʎ ʌʊʄ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 
3 ʌɻɹʅʋ ʌʅʎɹɿʈ, ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ 
AnastasiaKozlova970711@ya.ru 

ʉʤʦʨʦʜʠʥʘ ʯʝʨʥʘʷ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʣʠʜʠʨʫʶʱʠʭ ʤʝʩʪ ʩʨʝʜʠ ʷʛʦʜʥʳʭ ʢʫʣʴʪʫʨ ʚ 
ʈʦʩʩʠʠ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠ ʚʨʝʜʦʥʦʩʥʳʤʠ ʛʨʠʙʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʩʤʦ-
ʨʦʜʠʥʳ ʷʚʣʷʶʪʩʷ ʩʝʧʪʦʨʠʦʟ ʠ ʘʥʪʨʘʢʥʦʟ, ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʩʥʠʞʘʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ ʠ 
ʫʭʫʜʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʧʣʦʜʦʚ. ɼʣʷ ʫʩʠʣʝʥʠʷ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʨʘʩʪʝʥʠʡ ʚ ʧʦʜʘʚʣʝʥʠʠ 
ʤʠʢʦʟʦʚ ʧʝʨʩʧʝʢʪʠʚʥʦ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʰʪʘʤʤʦʚ ʨʦʜʘ Bacillus – 
ʘʥʪʘʛʦʥʠʩʪʦʚ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩʝʨʠʠ ʌʠʪʦʧ ʥʘ 
ʧʦʨʘʞʝʥʥʦʩʪʴ ʩʤʦʨʦʜʠʥʳ ʛʨʠʙʥʳʤʠ ʤʠʢʦʟʘʤʠ. 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʤʦʨʦʜʠʥʘ ʩʦʨʪʘ ʄʠʣʘ, ʩʝʧʪʦʨʠʦʟ (Septoria ribis Desm), 
ʘʥʪʨʘʢʥʦʟ (Gloeosporium ribis Mont, et Desm), ʙʠʦʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʙʘʢʪʝʨʠʡ ʨʦʜʘ 
Bacillus ʌʠʪʦʧ 8.1, 8.67, 4.70 ʠ 14.72 ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʆʆʆ ʅʇʌ çʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 
ʮʝʥʪʨè ʥʘʫʢʦʛʨʘʜ ʂʦʣʴʮʦʚʦ (ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ). ʇʦʣʝʚʦʡ ʜʝʣʷʥʦʯʥʳʡ ʦʧʳʪ ʚʢʣʶ-
ʯʘʣ 10 ʚʘʨʠʘʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʨʘʟʥʳʭ ʰʪʘʤʤʦʚ: ʌʠʪʦʧ 8.67, 
ʌʠʪʦʧ 8.1, ʌʠʪʦʧ 4.70 ʠ ʌʠʪʦʧ 14.72 ʚ ʜʚʫʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ: 104 ʠ 105 ʂʆɽ/ʤʣ. ɼʝʡʩʪʚʠʝ 
ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʦʮʝʥʠʚʘʣʠ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ (%) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ 
ʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʣʠ ʢʦʤʧʣʝʢʩ ʙʠʦʭʠ-
ʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʩʤʦʨʦʜʠʥʳ ʩʦʨʪʘ ʄʠʣʘ 
ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2022 ʛ. ʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠ ʙʠʦʪʝʭʥʦ-
ʣʦʛʠʠ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ɻɸʋ. 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʌʠʪʦʧ 8.1 ʠ 8.67, ʌʠʪʦʧ 4.70 ʠ 
14.72 ʧʦʟʚʦʣʠʣʦ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʩʜʝʨʞʠʚʘʪʴ ʧʦʨʘʞʝʥʥʦʩʪʴ ʤʠʢʦʟʘʤʠ ʣʠʩʪʴʝʚ ʩʤʦ-
ʨʦʜʠʥʳ. ʇʦʨʘʞʝʥʥʦʩʪʴ ʩʝʧʪʦʨʠʦʟʦʤ ʠ ʘʥʪʨʘʢʥʦʟʦʤ ʚʳʟʳʚʘʣʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ 
ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʤʦʨʦʜʠʥʳ, ʯʪʦ ʦʪʨʘʞʘʣʦʩʴ ʥʘ ʫʨʦʚʥʝ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ. ɺʳʷʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ 
ʨʘʟʣʠʯʠʷ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʦʬʠʣʣʘ a ʠ b ʧʦʜ ʚʣʠʷʥʠʝʤ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 
ʩʝʨʠʠ ʌʠʪʦʧ ʚ ʣʠʩʪʴʷʭ ʩʤʦʨʦʜʠʥʳ, ʘ ʪʘʢʞʝ ʨʦʩʪ ʘʢʪʠʚʥʦʩʪʠ ʧʝʨʦʢʩʠʜʘʟʳ ʠ ʧʦʣʠʬʝʥʦ-
ʣʦʢʩʠʜʘʟʳ. 

ʕʪʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʣʠʩʪʴʷʭ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʩʥʠʞʝʥʠʶ ʨʘʟʚʠʪʠʷ ʙʦ-
ʣʝʟʥʝʡ ʩʤʦʨʦʜʠʥʳ. ʊʘʢ, ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʩʥʠʞʘʣʦʩʴ ʚ 2,2ï2,7 ʨʘʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʢʦʥʪʨʦʣʷ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʌʠʪʦʧ 8.1 ʠ 8.67 ʚ ʦʪʥʦʰʝʥʠʠ ʤʠ-
ʢʦʟʦʚ ʜʦʩʪʠʛʘʣʘ 59,4ï78,4 %, ʌʠʪʦʧ 4.70 ʠ 14.72 ï 64,8ï62,9 % ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʙʦ-
ʣʝʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʩʚʷʟʴ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʣʠʩʪʴʷʭ ʩ 
ʨʘʟʚʠʪʠʝʤ ʙʦʣʝʟʥʝʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʙʠʦʧʨʝʧʘʨʘ-
ʪʦʚ ʩʝʨʠʠ ʌʠʪʦʧ ʚ ʦʪʥʦʰʝʥʠʠ ʤʠʢʦʟʦʚ ʯʝʨʥʦʡ ʩʤʦʨʦʜʠʥʳ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʫʩʣʦ-
ʚʠʷʭ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ʅʀɿʂʆʄʆʃɽʂʋʃʗʈʅʓɽ ʄɽʊɸɹʆʃʀʊʓ ʄʀʂʈʆʄʀʎɽʊʆɺ  
ɺ ʕɺʈʀɹʀʆʅʊʅʓʍ ʈɸʉʊɽʅʀʗʍ ʇʆɹɽʈɽɾʔʗ ɹɽʃʆɻʆ ʄʆʈʗ 

ɻ. ʇ. ʂʦʥʦʥʝʥʢʦ, ɸ. ɸ. ɹʫʨʢʠʥ 
ɺʅʀʀɺʉɻʕ ï ʬʠʣʠʘʣ ʌɻɹʅʋ ʌʅʎ ɺʀʕɺ ʠʤ. ʂ. ʀ. ʉʢʨʷʙʠʥʘ ʠ ʗ. ʈ. ʂʦʚʘʣʝʥʢʦ ʈɸʅ, ʄʦʩʢʚʘ, 
ʈʦʩʩʠʷ 
kononenkogp@mail.ru 

ʉʦʚʨʝʤʝʥʥʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʥʘʫʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʨʘʩʪʝʥʠʷ ʢʘʢ ʘʩʩʦʮʠʘʪʳ ʩ ʩʦʦʙ-
ʱʝʩʪʚʘʤʠ ʵʥʜʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʙʘʢʪʝʨʠʡ ʠ ʛʨʠʙʦʚ), ʚʦʚʣʝʯʝʥʥʳʤʠ ʚ ʙʠʦʭʠ-
ʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʋʯʘʩʪʠʝ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʚʪʦʨʠʯʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʨʘʩʪʝʥʠʡ ʚ 
ʦʪʚʝʪʥʳʭ ʨʝʘʢʮʠʷʭ ʥʘ ʩʪʨʝʩʩʦʚʳʝ ʘʙʠʦʪʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʦ. ʅʝʜʘʚʥʦ 
ʫʩʪʘʥʦʚʣʝʥʳ ʦʪʯʝʪʣʠʚʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʩʦʩʪʘʚʫ ʠ ʩʦʜʝʨʞʘʥʠʶ ʤʝʪʘʙʦʣʠʪʦʚ, ʩʚʦʡʩʪʚʝʥ-
ʥʳʭ ʪʦʢʩʠʛʝʥʥʳʤ ʤʠʢʨʦʤʠʮʝʪʘʤ, ʫ ʩʪʝʥʦʙʠʦʥʪʦʚ (ʛʘʣʦʬʠʪʦʚ) ʠʟ ʩʫʧʨʘʣʠʪʦʨʘʣʴʥʦʡ ʟʦ-
ʥʳ ʧʦʙʝʨʝʞʴʷ ʂʘʥʜʘʣʘʢʰʩʢʦʛʦ ʟʘʣʠʚʘ ɹʝʣʦʛʦ ʤʦʨʷ, ʢʦʪʦʨʳʝ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʦʙʠʪʘʥʠʶ 
ʧʨʠ ʯʘʩʪʠʯʥʦʤ ʟʘʧʣʝʩʢʠʚʘʥʠʠ ʠ ʧʨʠ ʨʝʛʫʣʷʨʥʦʤ ʧʦʣʥʦʤ ʦʩʫʰʝʥʠʠ ʠ ʧʦʛʨʫʞʝʥʠʠ ʚ 
ʧʨʠʣʠʚʥʫʶ ʤʦʨʩʢʫʶ ʚʦʜʫ. ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ ʫ ʵʚ-
ʨʠʙʠʦʥʪʥʳʭ ʚʠʜʦʚ, ʨʘʩʪʫʱʠʭ ʚ ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʝ ʪʦʛʦ ʞʝ ʫʯʘʩʪʢʘ ʧʦʙʝʨʝʞʴʷ ï ʛʦ-
ʨʦʰʢʘ ʫʟʢʦʣʠʩʪʥʦʛʦ V. angustifolia Reichard (ʩʝʤ. ɹʦʙʦʚʳʝ), ʞʝʣʪʫʰʥʠʢʘ ʄʘʨʰʘʣʣʘ Er-
ysimum marschallianum Andrz. (ʩʝʤ. ʂʨʝʩʪʦʮʚʝʪʥʳʝ), ʛʠʨʯʦʚʥʠʢʘ ʪʘʪʘʨʩʢʦʛʦ Coni-
oselinum tataricum Hoffm. ʠ ʙʦʨʱʝʚʠʢʘ ʩʠʙʠʨʩʢʦʛʦ Heracleum sibiricum L. (ʩʝʤ. ɿʦʥʪʠʯ-
ʥʳʝ). ʇʦʜʛʦʪʦʚʢʘ ʦʙʨʘʟʮʦʚ ʚʝʛʝʪʘʪʠʚʥʳʭ ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʡ ʠ ʧʨʦʮʝʜʫʨʘ ʚʳʧʦʣʥʝʥʠʷ 
ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʊ-2 ʪʦʢʩʠʥ, ʬʫʤʦʥʠʟʠʥʳ ʛʨʫʧʧʳ ɺ, ʦʭʨʘʪʦʢʩʠʥ ɸ, ʨʦ-
ʨʠʜʠʥ ɸ, PR-ʪʦʢʩʠʥ, ʮʠʢʣʦʧʠʘʟʦʥʦʚʫʶ ʢʠʩʣʦʪʫ (ʎʇʂ), ʤʠʢʦʬʝʥʦʣʦʚʫʶ ʢʠʩʣʦʪʫ 
(ʄʌʂ), ʘʣʴʪʝʨʥʘʨʠʦʣ (ɸʆʃ), ʘʬʣʘʪʦʢʩʠʥ ɺ1 (ɸɺ1), ʩʪʝʨʠʛʤʘʪʦʮʠʩʪʠʥ (ʉʊɽ), ʜʝʟʦʢʩʠ-
ʥʠʚʘʣʝʥʦʣ, ʵʨʛʦʘʣʢʘʣʦʠʜʳ (ʕɸ), ʵʤʦʜʠʥ (ʕʄʆ), ʮʠʪʨʠʥʠʥ (ʎʀʊ) ʠ ʟʝʘʨʘʣʝʥʦʥ (ɿɽʅ) 
ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʦʧʠʩʘʥʥʳʭ ʨʘʥʝʝ (ʂʦʥʦʥʝʥʢʦ, ɹʫʨʢʠʥ, 2019). ɺ ʙʦʨʱʝʚʠʢʝ ʩʠʙʠʨʩʢʦʤ 
ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʎʇʂ (ʤʠʥ. ï ʩʨʝʜʥ. ï ʤʘʢʩ. ʫʨʦʚʝʥʴ, ʤʢʛ/ʢʛ, 257-308-380), ʄʌʂ (63-82-
102), ɸʆʃ (25-32-40) ʠ ɸɺ1 (2-3-3), ʘ ʚ ʛʠʨʯʦʚʥʠʢʝ ʪʘʪʘʨʩʢʦʤ ï ʎʇʂ (240-350-500), 
ʄʌʂ (24-36-58), ɸʆʃ (22-56-79) ʠ ɸɺ1 (2-3-4). ʉʦʩʪʘʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʘʙʦʣʠʪʦʚ ʫ 
ʵʪʠʭ ʚʠʜʦʚ ʚʥʫʪʨʠ ʩʝʤʝʡʩʪʚʘ ʩʦʚʧʘʜʘʣʠ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʠ ʨʘʥʝʝ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʙʦ-
ʙʦʚʳʭ ʨʘʩʪʝʥʠʡ ï ʣʶʧʠʥʘ ʤʥʦʛʦʣʠʩʪʥʦʛʦ ʠ ʩʦʣʦʜʢʠ ʛʦʣʦʡ. ɺ ʞʝʣʪʫʰʥʠʢʝ ʄʘʨʰʘʣʣʘ 
ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʎʇʂ (118 ʤʢʛ/ʢʛ), ɸʆʃ (14 ʤʢʛ/ʢʛ), ʕɸ (15 ʤʢʛ/ʢʛ) ʠ ʕʄʆ (19 ʤʢʛ/ʢʛ), 
ʘ ʪʘʢʞʝ ʎʀʊ (46 ʤʢʛ/ʢʛ) ʠ ɿɽʅ (287 ʤʢʛ/ʢʛ). ʂʦʥʪʘʤʠʥʘʮʠʷ ʎʇʂ, ɸʆʃ, ʕɸ ʠ ʕʄʆ ʪʠ-
ʧʠʯʥʘ ʜʣʷ ʢʨʝʩʪʦʮʚʝʪʥʳʭ, ʥʦ ʦʙʥʘʨʫʞʝʥʠʝ ʎʀʊ ʷʚʣʷʝʪʩʷ ʨʝʜʢʠʤ, ʢʘʢ ʠ ʩʪʦʣʴ ʚʳʩʦʢʦʝ 
ʥʘʢʦʧʣʝʥʠʝ ɿɽʅ. ʋ ʛʦʨʦʰʢʘ ʫʟʢʦʣʠʩʪʥʦʛʦ ʚʳʷʚʣʝʥʳ ʉʊɽ (20-280-790), ɸʆʃ (12-71-110), 
ʕʄʆ (29-62-150) ʠ ʕɸ (2-6-9). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʦʜʦʣ-
ʞʝʥʠʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʵʪʠʭ ʨʘʩʪʝʥʠʡ ʠʟ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʫʜʘʣʝʥʥʳʭ ʤʝʩʪ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ʂʦʥʦʥʝʥʢʦ ɻ. ʇ. ɺʪʦʨʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ ʤʠʢʨʦʤʠʮʝʪʦʚ ʚ ʨʘʩʪʝʥʠʷʭ ʩʝʤʝʡʩʪʚʘ Fabaceae ʨʦʜʦʚ 

Lathyrus, Vicia / ɻ. ʇ. ʂʦʥʦʥʝʥʢʦ, ɸ. ɸ. ɹʫʨʢʠʥ // ʀʟʚʝʩʪʠʷ ʈɸʅ. ʉʝʨʠʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ. ï 2019. ï ˉ 3. ï 
ʉ. 229ï235. doi: 10.1134/S0002332919030044 

ɹʫʨʢʠʥ ɸ. ɸ. ɺʪʦʨʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ ʤʠʢʨʦʤʠʮʝʪʦʚ ʚ ʨʘʩʪʝʥʠʷʭ ʩʝʤʝʡʩʪʚʘ Brassicaceae 
(Cruciferae) / ɸ. ɸ. ɹʫʨʢʠʥ, ɻ. ʇ. ʂʦʥʦʥʝʥʢʦ // ʀʟʚʝʩʪʠʷ ʈɸʅ. ʉʝʨʠʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ. ï 2022. ï ˉ 3. ï 
ʉ. 237ï245. doi: 10.31857/S1026347022030052 
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ʇɽʈʉʇɽʂʊʀɺʓ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɺʓɼɽʃɽʅʅʓʍ  
ɺ ɺʆʉʊʆʏʅʆʁ ʉʀɹʀʈʀ ɻʈʀɹʆɺ ʈʆɼɸ TRICHODERMA ʇʈʆʊʀɺ 
ʌʀʊʆʇɸʊʆɻɽʅʆɺ 

ɺ. ɽ. ʂʫʟʥʝʮʦʚʘ, ɽ. ɸ. ʄʘʪʚʝʝʚʘ, ʃ. ɸ. ɹʝʣʦʚʝʞʝʮ 
ʀʨʀʍ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
uchiha-viksya@mail.ru 

ɺʦ ʚʩʝʤ ʤʠʨʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʧʦʪʝʨʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʝʦʙ-
ʭʦʜʠʤʦʡ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʦʛʨʦʤʥʦʛʦ ʩʧʨʦʩʘ ʨʘʩʪʫʱʝʛʦ ʥʘʩʝʣʝʥʠʷ, ʩʚʷʟʘʥʳ ʩ ʙʦʣʝʟ-
ʥʷʤʠ ʨʘʩʪʝʥʠʡ. ʆʢʦʣʦ ʧʦʣʦʚʠʥʳ ʚʦʟʙʫʜʠʪʝʣʝʡ ʚʩʝʭ ʧʦʚʨʝʞʜʝʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ 
ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ. ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʙʦʨʴʙʳ ʪʘʢʠʤʠ 
ʛʨʠʙʘʤʠ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʩ ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ (ʬʫʥʛʠʮʠ-
ʜʦʚ). ʅʦ ʠʟʙʳʪʦʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʜʦʙʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʩʧʦʩʦʙʥʘ ʧʨʠʚʝʩʪʠ ʢ ʥʝʛʘʪʠʚ-
ʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʪʘʢʠʤ ʢʘʢ ʥʘʢʦʧʣʝʥʠʝ ʚ ʧʦʯʚʝ ʩʦʝʜʠʥʝʥʠʡ, ʪʦʢʩʠʯʥʳʭ ʜʣʷ ʤʠʢʨʦ-
ʬʣʦʨʳ, ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʦʟʨʘʩʪʘʥʠʝ ʨʝʟʠʩʪʝʥʪ-
ʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʭʠʤʠ-
ʯʝʩʢʦʡ ʙʦʨʴʙʝ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʢʨʦʙʦʚ-ʘʥʪʘʛʦʥʠʩʪʦʚ. Trichoderma ʷʚʣʷʝʪʩʷ 
ʚʘʞʥʳʤ ʘʥʪʘʛʦʥʠʩʪʦʤ ʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦ-
ʟʷʡʩʪʚʝ ʜʣʷ ʙʦʨʴʙʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʨʘʩʪʝʥʠʡ. ɽʝ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʝ 
ʩʚʦʡʩʪʚʘ ʜʦʩʪʠʛʘʶʪʩʷ ʯʝʨʝʟ ʧʨʦʜʫʢʮʠʶ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ, ʘ 
ʪʘʢʞʝ ʦʙʤʝʥ ʩ ʧʘʪʦʛʝʥʥʳʤʠ ʛʨʠʙʘʤʠ ʛʦʨʤʦʥʘʤʠ ʨʦʩʪʘ ʠ ʩʠʛʥʘʣʴʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 
ʜʚʫʭ ʤʠʢʨʦʤʠʮʝʪʦʚ ʨʦʜʘ Trichoderma, ʚʳʜʝʣʝʥʥʳʭ ʩʦ ʩʧʠʣʦʚ ʜʨʝʚʝʩʠʥʳ ʚ ɺʦʩʪʦʯʥʦʡ 
ʉʠʙʠʨʠ, ʠ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ. 

ɺ ʭʦʜʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 2 ʤʠʢʨʦʤʠʮʝʪʘ ʩʦ ʩʧʠʣʦʚ ʜʨʝʚʝʩʠʥʳ ʚ ɺʦ-
ʩʪʦʯʥʦʡ ʉʠʙʠʨʠ. ʇʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʘ ʪʘʢʞʝ 
ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʥʘ ʙʘʟʝ ɺʂʇʄ) ʚʳʜʝʣʝʥʥʳʝ ʤʠʢʨʦʤʠʮʝʪʳ 
ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ Trichoderma atroviride ʠ Trichoderma harzianum. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 
ʢʫʣʴʪʫʨ ʧʫʪʝʤ ʚʳʯʠʩʣʝʥʠʷ ʧʨʦʮʝʥʪʘ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʘʜʠʘʣʴʥʦʛʦ ʨʦʩʪʘ ʬʠʪʦʧʘʪʦʛʝʥʦʚ. 
ɼʣʷ ʵʪʦʛʦ ʘʢʪʠʚʥʦʩʪʴ Trichoderma ʧʨʦʪʠʚ ʯʝʪʳʨʝʭ ʬʠʪʦʧʘʪʦʛʝʥʦʚ Fusarium (orthoceras) 
oxysporum F-845, Alternaria botrytis F-737, Stemphylium botryosum F-3044, Phytophthora 
drechsleri F-3149 ʠʟ ʤʫʟʝʷ ʀʨʀʍ ʉʆ ʈɸʅ ʪʝʩʪʠʨʦʚʘʣʠ in vitro ʤʝʪʦʜʦʤ ʚʩʪʨʝʯʥʳʭ 
ʢʫʣʴʪʫʨ. 

ɺʳʜʝʣʝʥʥʳʝ ʰʪʘʤʤʳ Trichoderma ʵʬʬʝʢʪʠʚʥʦ ʧʦʜʘʚʣʷʶʪ ʨʘʟʚʠʪʠʝ ʠʩʩʣʝʜʫʝʤʳʭ 
ʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ (ʜʦ 80 %). ʈʘʟʣʠʯʠʷ ʚ ʜʝʡʩʪʚʠʠ ʥʘ ʧʘʪʦʛʝʥʳ Trichoderma atroviride ʠ 
Trichoderma harzianum ʩʢʦʨʝʝ ʚʩʝʛʦ ʩʚʷʟʘʥʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʤʝʪʘʙʦʣʠ-
ʪʘʤʠ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ. ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ Phytophthora drechsleri ʥʝ ʧʦʟʚʦ-
ʣʷʝʪ Trichoderma ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʣʦʢʘʣʠʟʦʚʘʪʴ ʧʘʪʦʛʝʥ, ʥʦ ʯʝʨʝʟ ʜʚʝ 
ʥʝʜʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʘʥʪʘʛʦʥʠʩʪ ʧʦʣʥʦʩʪʴʶ ʢʦʣʦʥʠʟʠʨʫʝʪ ʩʫʙʩʪʨʘʪ ʠ ʧʦʚʝʨʭʥʦʩʪʴ ʧʘ-
ʪʦʛʝʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʚʦʟ-
ʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Trichoderma atroviride ʠ Trichoderma harzianum ʚ ʜʘʣʴʥʝʡʰʝʤ 
ʠʟʫʯʝʥʠʠ ʩʨʝʜʩʪʚ ʙʠʦʢʦʥʪʨʦʣʷ ʙʦʣʝʟʥʝʡ ʨʘʩʪʝʥʠʡ. 

         23-26-
10008, https://rscf.ru/project/23-26-10008/. 
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ʄʀʂʈʆɹʀʆʄ ʂʃɽɺɽʈɸ ʈʆɿʆɺʆɻʆ (TRIFOLIUM HYBRIDUM)  
ɺ ʋʉʃʆɺʀʗʍ ʆɹʈɸɹʆʊʂʀ ʈɸʉʊɽʅʀʁ ɸʂɸʈʀʎʀɼʅʓʄʀ ʇʈɽʇɸʈɸʊɸʄʀ 

ʄ. ɺ. ʂʫʨʢʠʥʘ, ɺ. ɸ. ɽʚʜʦʢʠʤʦʚʘ 
ɹʘʣʪʠʡʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ʂʘʥʪʘ, ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʷ 
Mkurkina@kantiana.ru 

ʉ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦʙʠʦʤʘ ʨʘʩʪʝʥʠʡ ʧʦʜ ʚʣʠʷʥʠʝʤ ʘʢʘʨʠʮʠʜʥʦʡ ʦʙʨʘʙʦʪ-
ʢʠ, ʧʨʦʚʦʜʠʤʦʡ ʝʞʝʛʦʜʥʦ ʥʘ ʵʥʜʝʤʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʠʟʫʯʘʣʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠ-
ʯʝʩʪʚʝʥʥʳʭ ʩʦʩʪʘʚ ʧʦʯʚʝʥʥʦʡ, ʨʠʟʦʩʬʝʨʥʦʡ ʠ ʵʧʠʬʠʪʥʦʡ ʤʠʢʨʦʬʣʦʨ ʢʣʝʚʝʨʘ ʨʦʟʦʚʦʛʦ 
(Trifolium hybridum) ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʢʘʨʠʮʠʜʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʭʠʤʠ-
ʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï ʧʠʨʝʪʨʠʥʘ ʠ ʮʠʧʝʨʤʝʪʨʠʥʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʭʦʜʝ ʤʦʜʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦ-
ʚʠʷʭ. ɼʣʷ ʵʪʦʛʦ ʧʦʯʚʫ, ʚʟʷʪʫʶ ʚ ʧʘʨʢʝ ʖʞʥʳʡ ʛ. ʂʘʣʠʥʠʥʛʨʘʜʘ, ʟʘʩʝʠʚʘʣʠ ʢʣʝʚʝʨʦʤ 
ʨʦʟʦʚʳʤ ʠ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʚʩʭʦʜʦʚ, ʚ ʬʘʟʝ ʧʝʨʚʦʛʦ ʥʘʩʪʦʷʱʝʛʦ ʣʠʩʪʘ, ʦʩʫ-
ʱʝʩʪʚʣʷʣʠ ʠʭ ʦʙʨʘʙʦʪʢʫ ʧʫʪʝʤ ʦʧʨʳʩʢʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʘʢʘʨʠʮʠʜʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ: 
ʠʥʩʝʢʪʠʮʠʜʦʤ çʉʧʨʝʡ ʙʦʥʘ ʬʦʨʪʝè ʥʘ ʥʘʪʫʨʘʣʴʥʳʭ ʧʠʨʝʪʨʠʥʘʭ ʠ ʠʥʩʝʢʪʦʘʢʘʨʠʮʠʜʥʳʤ 
ʢʦʥʮʝʥʪʨʘʪʦʤ çʎʠʧʝʨʤʝʪʨʠʥ 25è ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʷʤ ʢ ʜʘʥʥʳʤ 
ʧʨʝʧʘʨʘʪʘʤ. 

ʏʝʨʝʟ ʜʚʝ ʥʝʜʝʣʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ ʠʩʩʣʝʜʦʚʘʣʠ ʧʦʯʚʝʥʥʫʶ, ʨʠʟʦʩʬʝʨ-
ʥʫʶ ʠ ʵʧʠʬʠʪʥʫʶ ʤʠʢʨʦʬʣʦʨʳ. ʈʘʟʥʳʝ ʛʨʫʧʧʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʳʜʝʣʷʣʠ ʥʘ ʵʣʝʢ-
ʪʠʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ: ʘʤʤʦʥʠʬʠʮʠʨʫʶʱʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʥʘ ʤʷʩʦ-ʧʝʧʪʦʥʥʦʤ 
ʘʛʘʨʝ (ʄʇɸ); ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʝ ʙʘʢʪʝʨʠʠ ʨʦʜʘ Bacillus ʥʘ ʄʇɸ ʩ ʩʫʩʣʦ ʘʛʘʨʦʤ; ʤʠʢʨʦ-
ʦʨʛʘʥʠʟʤʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʤʠʥʝʨʘʣʴʥʳʝ ʬʦʨʤʳ ʘʟʦʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʘʢʪʠʥʦʤʠʮʝʪʳ, ʥʘ 
ʢʨʘʭʤʘʣʦ-ʘʤʤʠʘʯʥʦʤ ʘʛʘʨʝ. ʂʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʘʩʩʯʠʪʳʚʘʣʠ ʚ ʢʦʣʦʥʠʝʦʙ-
ʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮʘʭ (ʂʆɽ) ʥʘ ʛʨʘʤʤ ʩʫʭʦʛʦ ʚʝʩʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʆʧʳʪʳ ʧʨʦ-
ʚʦʜʠʣʠ ʚ ʪʨʝʭ ʧʦʚʪʦʨʥʦʩʪʷʭ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩ ʧʦ-
ʤʦʱʴʶ ʧʘʢʝʪʘ Microsoft Excel. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʠʨʝʪʨʠʥʘ 
ʩʥʠʞʘʝʪʩʷ ʯʠʩʣʝʥʥʦʩʪʴ ʘʤʤʦʥʠʬʠʮʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʦʯʚʝʥʥʦʡ, ʨʠʟʦʩʬʝʨ-
ʥʦʡ ʠ ʵʧʠʬʠʪʥʦʡ ʤʠʢʨʦʬʣʦʨʘʭ ï ʚ 1,5, 1,6 ʠ 2,7 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʢʦʥʪʨʦʣʝʤ. ʇʠʨʝʪʨʠʥ ʚʳʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʨʦ-
ʜʘ Bacillus ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʤʠʢʨʦʬʣʦʨʘʭ; ʦʢʘʟʳʚʘʝʪ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ 
ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʤʠʥʝʨʘʣʴʥʳʝ ʬʦʨʤʳ ʘʟʦʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʠ ʘʢʪʠʥʦʤʠʮʝʪʳ, ʚ ʨʠʟʦʩʬʝʨʥʦʡ ʤʠʢʨʦʬʣʦʨʝ ʚ 1,18 ʨʘʟʘ, ʥʦ ʩʥʠʞʘʝʪ ʨʦʩʪ ʯʠʩʣʘ ʵʪʠʭ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 5,2 ʨʘʟʘ ʚ ʧʦʯʚʝʥʥʦʡ ʠ ʚ 4,2 ʨʘʟʘ ʚ ʵʧʠʬʠʪʥʦʡ ʤʠʢʨʦʬʣʦʨʘʭ. ʎʠ-
ʧʝʨʤʝʪʨʠʥ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪ ʯʠʩʣʝʥʥʦʩʪʴ ʘʤʤʦʥʠʬʠʮʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
ʚ ʧʦʯʚʝʥʥʦʡ ʠ ʨʠʟʦʩʬʝʨʥʦʡ ʤʠʢʨʦʬʣʦʨʘʭ ʠ ʧʦʜʘʚʣʷʝʪ ʠʭ ʨʦʩʪ ʚ 3,6 ʨʘʟʘ ʚ ʵʧʠʬʠʪʥʦʡ 
ʤʠʢʨʦʬʣʦʨʝ; ʦʢʘʟʳʚʘʝʪ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ 
ʙʘʢʪʝʨʠʡ ʚ ʨʠʟʦʩʬʝʨʝ (ʚ 1,8 ʨʘʟʘ) ʠ ʚ ʵʧʠʬʠʪʥʦʡ ʤʠʢʨʦʬʣʦʨʝ (ʚ 5,4 ʨʘʟʘ); ʩʪʠʤʫʣʠʨʫʝʪ ʚ 
1,2 ʨʘʟʘ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʫʩʚʘʠʚʘʶʱʠʭ ʤʠʥʝʨʘʣʴʥʳʝ ʬʦʨʤʳ ʘʟʦʪʘ, 
ʚ ʨʠʟʦʩʬʝʨʥʦʡ ʤʠʢʨʦʬʣʦʨʝ, ʠ ʫʛʥʝʪʘʝʪ ʠʭ ʨʦʩʪ ʚ ʦʩʪʘʣʴʥʳʭ ʤʠʢʨʦʬʣʦʨʘʭ: ʚ 3,8 ʨʘʟʘ ʚ 
ʧʦʯʚʝʥʥʦʡ ʠ 1,6 ʨʘʟʘ ʚ ʵʧʠʬʠʪʥʦʡ ʤʠʢʨʦʬʣʦʨʘʭ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʯʚʝʥʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʠʟʦʩʬʝʨʥʦʡ ʠ ʵʧʠʬʠʪ-
ʥʦʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʘʢʪʠʥʦʤʠʮʝʪʦʚ. ʆʜʥʘʢʦ ʘʢʘʨʠʮʠʜʥʳʝ 
ʧʨʝʧʘʨʘʪʳ ʦʢʘʟʘʣʠ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʯʚʝʥʥʳʝ ʘʢʪʠʥʦʤʠʮʝʪʳ ʚ ʯʘʩʪʠ ʠʭ 
ʨʘʟʥʦʦʙʨʘʟʠʷ, ʘ ʪʘʢʞʝ ʧʦʚʣʠʷʣʠ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʣʦʥʠʡ ʘʢʪʠʥʦ-
ʤʠʮʝʪʦʚ ʠ ʠʭ ʩʧʦʨʦʥʦʩʮʝʚ, ʯʪʦ ʧʨʦʷʚʠʣʦʩʴ ʚ ʧʦʷʚʣʝʥʠʠ ʢʦʣʦʥʠʡ ʘʢʪʠʥʦʤʠʮʝʪʦʚ ʩ ʨʝ-
ʜʫʮʠʨʦʚʘʥʥʳʤ ʚʦʟʜʫʰʥʳʤ ʤʠʮʝʣʠʝʤ ʠ ʙʦʣʝʝ ʧʨʦʩʪʳʤ ʩʪʨʦʝʥʠʝʤ ʩʧʦʨʦʥʦʩʮʝʚ. 
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ʆ ʈʆʃʀ N-ʌɽʅʀʃ-2-ʅɸʌʊʀʃɸʄʀʅɸ ʀ ʌʊɸʃɸʊʆɺ ɺ ʈʀɿʆʉʌɽʈɽ 
ʈɸʉʊɽʅʀʁ ɻʆʈʆʍɸ (PISUM SATIVUM L.) 

ʃ. ɽ. ʄʘʢʘʨʦʚʘ 1, ʃ. ɸ. ʃʦʤʦʚʘʪʩʢʘʷ 1, ɸ. ʄ. ɻʦʥʯʘʨʦʚʘ 1, ʉ. ʉ. ʄʘʢʘʨʦʚ 2 
1 ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
2 ʌɻɹʆʋ ɺʆ çʀʈʅʀʊʋè, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
makarova@sifibr.irk.ru 

ʂʦʤʧʦʥʝʥʪʘʤʠ ʠʥʪʝʨʬʝʡʩʘ ʧʨʠ ʨʘʩʪʠʪʝʣʴʥʦ-ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʚ 
ʧʨʠʢʦʨʥʝʚʦʡ ʩʨʝʜʝ ʷʚʣʷʶʪʩʷ ʩʦʝʜʠʥʝʥʠʷ ʢʦʨʥʝʚʳʭ ʵʢʩʩʫʜʘʪʦʚ. ʆʥʠ ʨʝʛʫʣʠʨʫʶʪ ʨʦʩʪ ʠ 
ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʫ ʙʘʢʪʝʨʠʡ, ʦʧʨʝʜʝʣʷʶʪ ʠʭ ʚʠʨʫʣʝʥʪʥʦʩʪʴ ʠ ʞʠʟʥʝʩʧʦʩʦʙ-
ʥʦʩʪʴ. ʆʩʦʙʫʶ ʨʦʣʴ ʚ ʢʦʥʪʨʦʣʠʨʦʚʘʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʘʢʪʝʨʠʡ ʠ ʩʦʩʪʘʚʘ ʙʘʢʪʝʨʠʘʣʴ-
ʥʦʛʦ ʤʠʢʨʦʙʠʦʤʘ ʚ ʨʠʟʦʩʬʝʨʝ ʨʘʩʪʝʥʠʡ ʩʣʝʜʫʝʪ ʦʪʚʝʩʪʠ ʥʝʛʘʪʠʚʥʳʤ ʘʣʣʝʣʦʧʘʪʠʯʝʩʢʠʤ 
ʩʦʝʜʠʥʝʥʠʷʤ. ʂ ʪʘʢʦʚʳʤ ʫ ʛʦʨʦʭʦʚʳʭ ʢʫʣʴʪʫʨ ʦʪʥʝʩʝʥʳ ʬʠʪʦʘʣʝʢʩʠʥ ʧʠʟʘʪʠʥ,  
N-ʬʝʥʠʣ-2-ʥʘʬʪʠʣʘʤʠʥ ʠ ʬʪʘʣʘʪʳ, ʩʠʥʪʝʟʠʨʫʝʤʳʝ ʚ ʠʭ ʢʣʝʪʢʘʭ ʠ ʚʳʜʝʣʷʝʤʳʝ ʚ ʢʦʨʥʝ-
ʚʳʝ ʵʢʩʩʫʜʘʪʳ. 

ɺ ʜʦʢʣʘʜʝ ʙʫʜʫʪ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 
ʨʝʛʫʣʷʮʠʠ N-ʬʝʥʠʣ-2-ʥʘʬʪʠʣʘʤʠʥʦʤ ʠ ʬʪʘʣʘʪʘʤʠ, ʚʳʜʝʣʷʝʤʳʤʠ ʢʦʨʥʷʤʠ ʨʘʩʪʝʥʠʡ ʛʦ-
ʨʦʭʘ, ʨʷʜʘ ʚʘʞʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫ ʙʘʢʪʝʨʠʡ. ʂ ʵʪʠʤ ʧʨʦʮʝʩʩʘʤ ʦʪʥʦʩʷʪʩʷ ʨʦʩʪ ʙʘʢʪʝʨʠʡ ʚ 
ʧʣʘʥʢʪʦʥʥʦʡ ʢʫʣʴʪʫʨʝ ʠ ʚ ʙʠʦʧʣʝʥʢʘʭ, ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ, ʘʢʪʠʚʥʦʩʪʴ ʘʜʝʥʠʣʘʪʮʠʢʣʘʟ-
ʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʠʥʪʝʟʘ ʬʘʢʪʦʨʦʚ ʚʠʨʫʣʝʥʪʥʦʩʪʠ. ɹʫʜʫʪ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʨʘʟʣʠʯʥʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʚ ʜʝʛʨʘʜʠʨʦʚʘʥʠʠ N-ʬʝʥʠʣ-2-ʥʘʬʪʠʣʘʤʠʥʘ ʜʦ ʬʪʘʣʘʪʦʚ ʫ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʥ-
ʥʳʭ ʚʠʜʦʚ ʨʠʟʦʩʬʝʨʥʳʭ ʙʘʢʪʝʨʠʡ, ʯʪʦ ʤʦʞʝʪ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ ʜʣʷ ʤʝʞʙʘʢʪʝʨʠʘʣʴʥʳʭ 
ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚ ʨʠʟʦʩʬʝʨʝ ʨʘʩʪʝʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ʀʟʫʯʝʥʠʝ ʜʝʛʨʘʜʘʮʠʠ n-ʬʝʥʠʣ-2-ʥʘʬʪʠʣʘʤʠʥʘ ʙʘʢʪʝʨʠʷʤʠ Rhizobium leguminosarum bv. viciae, 

Pseudomonas syringae pv. pisi, Clavibacter michiganensis sps. Sepedonicus / ʃ. ɽ. ʄʘʢʘʨʦʚʘ, ɸ. ʉ. ʄʦʨʠʮ, 
ʅ. ɸ. ʉʦʢʦʣʦʚʘ, ʀ. ɻ. ʇʝʪʨʦʚʘ, ɸ. ɸ. ʉʝʤʝʥʦʚ, ʃ. ɺ. ɼʫʜʘʨʝʚʘ, ʄ. ʉ. ʊʨʝʪʴʷʢʦʚʘ, ɸ. ɺ. ʉʠʜʦʨʦʚ // ʇʨʠ-
ʢʣʘʜʥʘʷ ʙʠʦʭʠʤʠʷ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʷ. ï 2020. ï ʊ. 56, ˉ 2. ï ʉ. 165ï173. doi: 10.31857/S0555109920010122 

Influence of endophytoc and epiphytic nitrogen-fixing bacteria on the content of negative allelopathic 
compounds in root exudates of pea (Pisum sativum L.) seedlings / L. E. Makarova, I. G. Petrova, N. A. Sokolo-
va, S. S. Makarov, V. A. Pionkevich // ʀʟʚʝʩʪʠʷ ɺʫʟʦʚ. ʇʨʠʢʣʘʜʥʘʷ ʭʠʤʠʷ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʷ. ï 2022. ï ʊ. 12, 
ˉ 3. ï ʉ. 394ï405. doi: 10.21285/2227-2925-2022-12-3-394-405 
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ɹʀʆʋɼʆɹʈɽʅʀɽ ʅɸ ʆʉʅʆɺɽ PGP-ʈʀɿʆɹɸʂʊɽʈʀʁ  
BUTTIAUXELLA NOACKIAE ʀ ɹʀʆʏɸʈɸ ʇʆɺʓʐɸɽʊ ʋʉʊʆʁʏʀɺʆʉʊʔ 
ʈɸʇʉɸ ʂ ɼɽʁʉʊɺʀʖ ʄɽɼʀ ʀ ʉʇʆʉʆɹʉʊɺʋɽʊ ɽɻʆ 
ɹʀʆʌʆʈʊʀʌʀʂɸʎʀʀ 

ʄ. ɻ. ʄʘʣʝʚʘ, ɻ. ɻ. ɹʦʨʠʩʦʚʘ, ʆ. ɺ. ɺʦʨʦʧʘʝʚʘ, ʅ. ɺ. ʏʫʢʠʥʘ, ɸ. ʉ. ʊʫʛʙʘʝʚʘ, 
ʊʨʠʧʪʠ 
ʌɻɸʆʋ ɺʆ çʋʨʌʋ ʠʤ. ʧʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹ. ʅ. ɽʣʴʮʠʥʘè, ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ 
maria.maleva@mail.ru 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʩʝ ʙʦʣʴʰʫʶ ʘʢ-
ʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʨʘʟʨʘʙʦʪʢʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʙʠʦʫʜʦʙ-
ʨʝʥʠʡ (ɹʋ), ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʘʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠ-
ʚʦʩʪʴ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʭ ʦʙʦʛʘʱʝʥʠʶ ʵʩʩʝʥʮʠʘʣʴʥʳʤʠ ʵʣʝ-
ʤʝʥʪʘʤʠ, ʚʠʪʘʤʠʥʘʤʠ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ. ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝ-
ʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʤʝʜʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ (ʥʘ ʧʨʠʤʝʨʝ ʨʘʧʩʘ, 
Brassica napus L.) ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʧʦʯʚʫ ɹʋ ʥʘ ʦʩʥʦʚʝ ʰʪʘʤʤʘ Buttiauxella noackiae 
EA20 ʠ ʜʨʝʚʝʩʥʦʛʦ ʙʠʦʯʘʨʘ (ɹʏ). 

ʐʪʘʤʤ B. noackiae EA20 ʙʳʣ ʚʳʜʝʣʝʥ ʠʟ ʨʠʟʦʩʬʝʨʥʦʡ ʧʦʯʚʳ Epipactis atrorubens 
(Hoffm.) Besser, ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʣʝʩʥʦʤ ʬʠʪʦʮʝʥʦʟʝ (ʚʙʣʠʟʠ 
ʧ. ʅʦʚʦʘʩʙʝʩʪ, ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ) ʥʘ ʩʝʨʧʝʥʪʠʥʠʪʦʚʳʭ ʧʦʜʩʪʠʣʘʶʱʠʭ ʧʦʨʦʜʘʭ. 
ʀʟʦʣʷʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ Cu, Zn, Ni ʠ ʨʦʩʪʩʪʠ-
ʤʫʣʠʨʫʶʱʫʶ (PGP) ʘʢʪʠʚʥʦʩʪʴ (ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʠʥʪʝʟʫ ʘʫʢʩʠʥʦʚ, ʩʦʣʶʙʠʣʠʟʘʮʠʠ ʬʦʩ-
ʬʘʪʦʚ, ʘʟʦʪʬʠʢʩʘʮʠʠ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʩʠʜʝʨʦʬʦʨʦʚ), ʧʦʵʪʦʤʫ ʙʳʣ ʚʳʙʨʘʥ ʜʣʷ ʧʨʠʛʦʪʦʚ-
ʣʝʥʠʷ ɹʋ (~108 ʂʆɽ/ʤʣ). ʈʘʩʪʝʥʠʷ ʨʘʧʩʘ ʚʳʨʘʱʠʚʘʣʠ ʚ ʬʠʪʦʢʘʤʝʨʘʭ ʚ ʪʝʯʝʥʠʝ 36 ʩʫʪ.: 
ʬʦʪʦʧʝʨʠʦʜ ï 14:10 (ʜʝʥʴ:ʥʦʯʴ), ʦʩʚʝʱʝʥʥʦʩʪʴ ï 150 Ñ 20 ʤʢʄ/(ʤ2 ʩ), ʪʝʤʧʝʨʘʪʫʨʘ ï 
23 Ñ 2Áʉ. ʕʢʩʧʝʨʠʤʝʥʪ ʚʢʣʶʯʘʣ 3 ʚʘʨʠʘʥʪʘ (ʧʦ 5 ʛʦʨʰʢʦʚ ʦʙʲʝʤʦʤ 0,3 ʣ): ʢʦʥʪʨʦʣʴʥʳʡ 
ʪʦʨʬʷʥʦʡ ʩʫʙʩʪʨʘʪ (ʂʉ), ʂʉ + 5% ɹʏ, ʂʉ + 5% ɹʋ (ʧʦ ʦʙʲʝʤʫ) ʠ 2 ʥʝʟʘʚʠʩʠʤʳʭ ʣʠ-
ʥʠʠ ï ʙʝʟ ʤʝʜʠ ʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 200 ʤʛ Cu2+/ʢʛ ʧʦʯʚʳ. 

ɼʦʙʘʚʣʝʥʠʝ ʩʫʣʴʬʘʪʘ ʤʝʜʠ ʚ ʚʘʨʠʘʥʪʘʭ ʂʉ ʠ ʂʉ + 5% ɹʏ ʧʦʚʳʰʘʣʦ ʩʦʜʝʨʞʘʥʠʝ 
ʤʝʪʘʣʣʘ ʚ ʧʦʙʝʛʘʭ ʠ ʢʦʨʥʷʭ ʨʘʧʩʘ ʚ ʩʨʝʜʥʝʤ ʚ 2,4 ʠ 9,4 ʨʘʟʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʧʨʠʩʫʪ-
ʩʪʚʠʠ ɹʋ ʥʘʢʦʧʣʝʥʠʝ Cu ʚ ʨʘʩʪʝʥʠʷʭ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʚ 1,4 ʨʘʟʘ. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ Cu ʢ 
ʂʉ ʜʣʠʥʘ ʧʦʙʝʛʘ, ʧʣʦʱʘʜʴ ʣʠʩʪʘ ʠ ʩʢʦʨʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ CO2 ʫʤʝʥʴʰʘʣʠʩʴ ʥʘ 34, 17 ʠ 
30%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ (ʄɼɸ) ʩʦʧʨʦ-
ʚʦʞʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝʤ ʚʦʜʥʦʛʦ ʜʝʬʠʮʠʪʘ ʠ ʚʳʭʦʜʘ ʵʣʝʢʪʨʦʣʠʪʦʚ ʠʟ ʢʣʝʪʦʢ ʣʠʩʪʴʝʚ 
ʨʘʧʩʘ (ʥʘ 43 ʠ 25%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʠʤʳʭ 
ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʬʣʘʚʦʥʦʠʜʦʚ (ʥʘ 46%). ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ɹʏ ʠ 
Cu ʩʥʠʞʘʣʦ ʩʦʜʝʨʞʘʥʠʝ ʄɼɸ ʠ ʚʳʭʦʜ ʵʣʝʢʪʨʦʣʠʪʦʚ, ʦʜʥʘʢʦ ʥʝ ʦʢʘʟʳʚʘʣʦ ʩʫʱʝʩʪʚʝʥ-
ʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʜʨʫʛʠʝ ʠʟʫʯʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. ɺ ʧʨʠʩʫʪʩʪʚʠʠ ɹʋ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʣʠ-
ʯʠʷ ʤʝʜʠ, ʧʣʦʱʘʜʴ ʣʠʩʪʘ ʠ ʥʘʜʟʝʤʥʘʷ ʙʠʦʤʘʩʩʘ ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʂʉ ʚ 
ʩʨʝʜʥʝʤ ʚ 1,6 ʨʘʟʘ. ʇʨʠ ʵʪʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ, ʚʳʟʚʘʥ-
ʥʦʛʦ ʜʝʡʩʪʚʠʝʤ ʤʝʜʠ, ʘ ʪʘʢʞʝ ʚʦʜʥʳʡ ʜʝʬʠʮʠʪ ʠ ʚʳʭʦʜ ʵʣʝʢʪʨʦʣʠʪʦʚ ʠʟ ʢʣʝʪʦʢ ʣʠʩʪʴʝʚ 
ʨʘʧʩʘ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʠʩʴ. ʉʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʦʚ ʚʦʟʨʘʩʪʘʣʦ ʚ ʩʨʝʜ-
ʥʝʤ ʚ ʜʚʘ ʨʘʟʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʢʦʨʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ CO2 ï ʚ 1,4 ʨʘʟʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʂʉ. 
ʆʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʠʤʳʭ ʬʝʥʦʣʦʚ, ʚʢʣʶʯʘʷ ʬʣʘʚʦʥʦʠʜʳ, ʧʦʚʳʰʘʣʦʩʴ ʚ 
1,4 ʨʘʟʘ, ʧʨʠ ʵʪʦʤ ʜʦʣʷ ʧʦʩʣʝʜʥʠʭ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ Cu ʫʤʝʥʴʰʘʣʘʩʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʠʦʫʜʦʙʨʝʥʠʝ ʥʘ ʦʩʥʦʚʝ PGPR B. noackiae ʰʪʘʤʤ EA20 ʠ ʙʠʦʯʘʨʘ 
ʧʦʚʳʰʘʣʦ Cu-ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʧʩʘ, ʫʣʫʯʰʘʣʦ ʝʛʦ ʧʨʦʜʫʢʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʘ ʪʘʢʞʝ 
ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʙʠʦʬʦʨʪʠʬʠʢʘʮʠʠ ʤʝʜʴʶ ʠ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ. 

         23-26-
00292, https://rscf.ru/project/23-26-00292. 
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ʉʆʈʊ-ʐʊɸʄʄʆɺɸʗ ʉʇɽʎʀʌʀʏʅʆʉʊʔ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ  
BACILLUS SUBTILIS ʈɸʉʊɽʅʀʗʄʀ PHASEOLUS VULGARIS L.  
ʇʈʀ ʉʆʃɽɺʆʄ ʉʊʈɽʉʉɽ 

ʆ. ɺ. ʄʘʨʢʦʚʘ 1, ʉ. ʈ. ɻʘʨʠʧʦʚʘ 1,2

1 ʋʋʅʠʊ, ʋʬʘ, ʈʦʩʩʠʷ 
2 ɹʘʰʢʠʨʩʢʠʡ ʅʀʀʉʍ ʋʌʀʎ ʈɸʅ, ʋʬʘ, ʈʦʩʩʠʷ 
garipovasvetlana@gmail.com 

ʕʥʜʦʬʠʪʥʳʝ ʙʘʢʪʝʨʠʠ ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʥʘ ʨʘʩʪʝʥʠʷ, ʩʪʠʤʫʣʠ-
ʨʫʷ ʨʦʩʪ ʠ ʧʦʚʳʰʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʪʨʝʩʩʘʤ. ʆʜʥʘʢʦ ʤʝʭʘʥʠʟʤʳ ʚʣʠʷʥʠʷ ʙʘʢʪʝʨʠʡ ʥʘ 
ʨʘʩʪʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʨʝʘʢʮʠʠ ʩʦʨʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʠʥʦʢʫʣʷ-
ʮʠʶ ʠʭ ʵʥʜʦʬʠʪʘʤʠ ʯʘʩʪʦ ʩʧʝʮʠʬʠʯʥʳ. ʈʘʥʝʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʥʦʢʫʣʷʮʠʷ ʨʘʟʥʳʭ 
ʩʦʨʪʦʚ ʬʘʩʦʣʠ ʰʪʘʤʤʘʤʠ B. subtilis 26ɼ ʠ 10-4 ʧʨʠʚʦʜʠʣʘ ʢʘʢ ʢ ʵʬʬʝʢʪʠʚʥʦʤʫ, ʪʘʢ ʠ 
ʥʝʵʬʬʝʢʪʠʚʥʦʤʫ ʩʠʤʙʠʦʟʫ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʩʷ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʠʥʦ-
ʢʫʣʷʮʠʠ ʜʚʫʭ ʩʦʨʪʦʚ ʬʘʩʦʣʠ ʰʪʘʤʤʘʤʠ B. subtilis 26ɼ ʠ 10-4 ʥʘ ʬʠʟʠʦʣʦʛʦ-
ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʩʦʣʝʚʦʛʦ ʩʪʨʝʩʩʘ. 

ʉʝʤʝʥʘ ʬʘʩʦʣʠ (Phaseolus vulgaris L.) ʩʦʨʪʦʚ ɿʦʣʦʪʠʩʪʘʷ ʠ ʋʬʠʤʩʢʘʷ ʦʙʨʘʙʘʪʳʚʘ-
ʣʠ ʰʪʘʤʤʘʤʠ B. subtilis 26ɼ ʠ 10-4. ʈʘʩʪʝʥʠʷ ʚʳʨʘʱʠʚʘʣʠ ʚ ʧʝʩʢʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 23ï
25 Áʉ. ʊʨʝʭʥʝʜʝʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ʥʘ 48 ʯ ʧʦʜʚʝʨʛʘʣʠ ʟʘʩʦʣʝʥʠʶ 1%-ʥʳʤ ʨʘʩʪʚʦʨʦʤ NaCl. 
ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʣʠʥʘ, ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ ʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ ʚ ʣʠ-
ʩʪʴʷʭ ʨʘʩʪʝʥʠʡ ʦʧʨʝʜʝʣʷʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʩʦʨʪʦʤ ɿʦʣʦʪʠʩʪʘʷ ʢʘʢ ʚ ʥʦʨʤʝ, ʪʘʢ ʠ ʧʨʠ 
ʩʪʨʝʩʩʝ ʦʙʘ ʰʪʘʤʤʘ ʩʪʠʤʫʣʠʨʦʚʘʣʠ ʨʦʩʪ ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʠʤ ʢʦʥʪʨʦʣʝʤ. ʊʦʛʜʘ ʢʘʢ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʰʪʘʤʤʦʤ 26ɼ ʩ ʩʦʨʪʦʤ ʋʬʠʤʩʢʘʷ 
ʠʥʦʢʫʣʷʮʠʷ ʚ ʥʦʨʤʝ ʧʨʠʚʦʜʠʣʘ ʢ ʪʦʨʤʦʞʝʥʠʶ, ʘ ʧʨʠ ʩʪʨʝʩʩʝ ï ʢ ʫʩʢʦʨʝʥʠʶ ʨʦʩʪʘ ʨʘʩ-
ʪʝʥʠʡ, ʠʥʦʢʫʣʷʮʠʷ ʰʪʘʤʤʦʤ 10-4 ʩʪʠʤʫʣʠʨʦʚʘʣʘ ʨʦʩʪ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ. ʉʦʜʝʨʞʘʥʠʝ 
ʄɼɸ, ʢʘʢ ʚ ʥʦʨʤʝ, ʪʘʢ ʠ ʧʨʠ ʩʪʨʝʩʩʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʩʪʝʧʝʥʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʤʙʠʦ-
ʟʘ, ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʦ ʧʨʠʨʦʩʪʫ ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʡ. ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʣʠʥʘ ʧʨʠ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʠ ʦʙʦʠʭ ʰʪʘʤʤʦʚ ʩ ʩʦʨʪʦʤ ɿʦʣʦʪʠʩʪʘʷ ʙʳʣʦ ʥʠʞʝ ʢʦʥʪʨʦʣʷ ʚ ʥʦʨʤʝ ʠ ʥʘ ʫʨʦʚʥʝ 
ʢʦʥʪʨʦʣʷ ʧʨʠ ʩʪʨʝʩʩʝ, ʪʦʛʜʘ ʢʘʢ ʚ ʨʘʩʪʝʥʠʷʭ ʩʦʨʪʘ ʋʬʠʤʩʢʘʷ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠʯʠ-
ʚʘʣʩʷ ʚ 1,5 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʚ ʥʦʨʤʝ ʠ ʚ ʜʚʘ ʨʘʟʘ ï ʧʨʠ ʩʪʨʝʩʩʝ. ʉʦʜʝʨ-
ʞʘʥʠʝ ʟʝʣʝʥʳʭ ʧʠʛʤʝʥʪʦʚ ʚ ʠʥʦʢʫʣʠʨʦʚʘʥʥʳʭ ʨʘʩʪʝʥʠʷʭ ʩʥʠʞʘʣʦʩʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 
ʢʦʥʪʨʦʣʶ ʚ ʥʦʨʤʝ ʠ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʦ ʰʪʘʤʤʦʤ 26ɼ ʫ ʦʙʦʠʭ ʩʦʨ-
ʪʦʚ ʧʨʠ ʩʪʨʝʩʩʝ, ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʦʪʠʥʦʠʜʦʚ ʥʘʠʙʦʣʝʝ ʢʦʥʪʨʘʩʪʥʦ ʠʟʤʝʥʷʣʦʩʴ ʧʦ ʦʪʥʦ-
ʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʩʪʨʝʩʩʝ ʚ ʨʝʘʢʮʠʷʭ ʥʘ ʠʥʦʢʫʣʷʮʠʶ ʰʪʘʤʤʦʤ 10-4. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʥʜʦʬʠʪʥʳʝ ʙʘʢʪʝʨʠʠ ʩʧʝʮʠʬʠʯʥʦ ʚʣʠʷʣʠ ʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 
ʨʘʩʪʝʥʠʡ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʬʘʩʦʣʠ. ʆʙʩʫʞʜʘʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʤʝʭʘʥʠʟʤʳ ʠ ʤʘʨʢʝʨʳ ʩʧʝ-
ʮʠʬʠʯʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ/ʥʝʵʬʬʝʢʪʠʚʥʦʛʦ ʩʠʤʙʠʦʟʘ. 

         23-24-
00602. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
Malondialdehyde and proline content in bean cultivars following the inoculation with endophytic bacte-

ria / S. R. Garipova, O. V. Markova, K. A. Fedorova, M. A. Dedova, M. A. Iksanova, A. A. Kamaletdinova, 
O. V. Lastochkina, L. I. Pusenkova // Acta Physiologiae Plantarum. ï 2022. ï Vol. 44, N 7. ï Art. number 89. 
doi: 10.1007/s11738-022-03427-1 
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ɺʃʀʗʅʀɽ BACILLUS THURINGIENSIS ʅɸ ʈʆʉʊʆɺʓɽ ʀ 
ʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ʇʈʆʎɽʉʉʓ ʈɸʉʊɽʅʀʁ SOLANUM TUBEROSUM L. 
ʇʈʀ ɻʈʀɹʅʆʄ ʇɸʊʆɻɽʅɽɿɽ 

ɺ. ʉ. ʄʘʩʣʝʥʥʠʢʦʚʘ, ɽ. ɺ. ɹʝʜʘʨʝʚʘ, ʀ. ʄ. ɼʫʙʦʚʩʢʠʡ 
ʌɻɹʆʋ ɺʆ ʅʦʚʦʩʠʙʠʨʩʢʠʡ ɻɸʋ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 
vladislava.maslennikova@mail.ru 

ʀʩʩʣʝʜʦʚʘʥʦ ʜʝʡʩʪʚʠʝ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ Bacillus thuringiensis sʨʨ. morrisoni ʠ 
Bacillus thuringiensis sʨʨ. dacota ʥʘ ʨʦʩʪʦʚʳʝ (ʚʳʩʦʪʘ ʥʘʜʟʝʤʥʦʡ ʠ ʧʦʜʟʝʤʥʦʡ ʯʘʩʪʠ, ʢʦ-
ʣʠʯʝʩʪʚʦ ʩʪʦʣʦʥʦʚ, ʩʳʨʘʷ ʙʠʦʤʘʩʩʘ ʥʘʜʟʝʤʥʦʡ ʨʘʩʪʝʥʠʡ) ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ (ʩʦʜʝʨʞʘ-
ʥʠʝ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ 
ʣʠʧʠʜʦʚ ʚ ʣʠʩʪʴʷʭ, ʩʪʝʙʣʝ ʠ ʢʦʨʥʷʭ) ʧʦʢʘʟʘʪʝʣʠ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ ʊʫʣʝʝʚʩʢʠʡ ʧʨʠ ʠʩ-
ʢʫʩʩʪʚʝʥʥʦʤ ʟʘʨʘʞʝʥʠʠ Rhizoctonia solani. ɿʘʨʘʞʝʥʠʝ ʬʠʪʦʧʘʪʦʛʝʥʥʳʤ ʛʨʠʙʦʤ ʦʢʘʟʳ-
ʚʘʣʦ ʚʳʨʘʞʝʥʥʳʡ ʥʝʛʘʪʠʚʥʳʡ ʵʬʬʝʢʪ ʥʘ ʨʦʩʪ ʠ ʩʪʦʣʦʥʦʦʙʨʘʟʦʚʘʥʠʝ ʢʘʨʪʦʬʝʣʷ, ʯʪʦ ʚ 
ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʣʠʷʣʦ ʠ ʥʘ ʩʥʠʞʝʥʠʝ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ. ɺ ʚʘʨʠ-
ʘʥʪʘʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʢʣʫʙʥʝʡ Bacillus thuringiensis sʨʨ. morrisoni ʠ sʨʨ. dacota ʧʨʦʠʩʭʦ-
ʜʠʣʦ ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʡ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʙʠʦʤʘʩʩʘ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ 
1,15 ʨʘʟʘ (Bt sʨʨ. morrisoni), ʜʣʠʥʘ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʴ ï ʥʘ 9,5 % (Bt sʨʨ. dacota) ï 15,3 % 
(Bt sʨʨ. morrisoni). ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʟʘʨʘʞʝʥʠʠ Rhizoctonia 
solani ʧʨʦʠʩʭʦʜʠʣʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ ʠ ʫʩʠʣʝʥʠʝ ʘʢʪʠʚ-
ʥʦʩʪʠ ʧʝʨʦʢʩʠʜʘʟʳ. ɸʢʪʠʚʥʦʩʪʴ ʧʝʨʦʢʩʠʜʘʟʳ ʚʦʟʨʘʩʪʘʣʘ ʚ 1,4 ʨʘʟʘ (p < 0,05), ʢʦʥʮʝʥ-
ʪʨʘʮʠʷ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 42,5 % (p = 0,0009). ʇʨʠ ʦʙʨʘʙʦʪʢʝ 
ʢʣʫʙʥʝʡ ʙʘʢʪʝʨʠʷʤʠ Bacillus thuringiensis s . morrisoni ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ ʭʣʦʨʦʬʠʣʣʘ  ʚ ʣʠʩʪʴʷʭ ʢʘʨʪʦʬʝʣʷ ʜʦ 30,7 ʤʛ/ʛ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ 
ʣʝʯʴ ʚ ʦʩʥʦʚʫ ʩʦʟʜʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʜʣʷ 
ʟʘʰʠʪʳ ʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ. 

         
     1129.2022.2. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ʈʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʠʝ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʠ ʬʫʥʛʠʮʠʜʥʳʝ ʩʚʦʡʩʪʚʘ ʵʥʜʦʬʠʪʥʳʭ ʙʘʢʪʝʨʠʡ Bacillus 

thuringiensis ʥʘ ʢʘʨʪʦʬʝʣʝ ʧʨʠ ʟʘʨʘʞʝʥʠʠ ʨʠʟʦʢʪʦʥʠʦʟʦʤ / ɺ. ʉ. ʄʘʩʣʝʥʥʠʢʦʚʘ, ɺ. ʇ. ʎʚʝʪʢʦʚʘ, 
ɽ. ɺ. ɹʝʜʘʨʝʚʘ, ɻ. ɺ. ʂʘʣʤʳʢʦʚʘ, ʀ. ʄ. ɼʫʙʦʚʩʢʠʡ // ɼʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ɸʇʂ. ï 2022. ï ʊ. 36, 
ˉ 7. ï ʉ. 49ï55. doi: 10.53859/02352451_2022_36_7_49 
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ɺʃʀʗʅʀɽ ʌʀʊʆʇɸʊʆɻɽʅʅʅʆɻʆ ɻʈʀɹɸ PORODAEDALEA NIEMELAEI  
ʅɸ ʄʀʂʈʆɹʀʆʄ ʃʀʉʊɺɽʅʅʀʎʓ (LARIX SIBIRICA LEDEB.), 
ʇʈʆʀɿʈɸʉʊɸʖʑɽʁ ɺ ʋʉʃʆɺʀʗʍ ɸʈʂʊʀʂʀ 

ʂ. ɸ. ʄʠʨʦʰʥʠʢʦʚʘ 1, ʖ. ɸ. ʃʠʪʦʚʢʘ 2, ʀ. ʅ. ʇʘʚʣʦʚ 2 
1 ʌʀʎ ʂʅʎ ʉʆ ʈɸʅ, ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 
2 ʀʃ ʉʆ ʈɸʅ, ʌʀʎ ʂʅʎ ʉʆ ʈɸʅ, ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 
mixe96@mail.ru 

Porodaedalea niemelaei M. Fischer ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʧʘʪʦʛʝʥʦʤ ʭʚʦʡʥʳʭ ʜʝʨʝ-
ʚʴʝʚ, ʩʦʭʨʘʥʷʶʱʠʤ ʚʳʩʦʢʫʶ ʘʛʨʝʩʩʠʚʥʦʩʪʴ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ. ʕʪʦʪ 
ʙʘʟʠʜʠʘʣʴʥʳʡ ʛʨʠʙ ʚʳʟʳʚʘʝʪ ʙʝʣʫʶ ʛʥʠʣʴ ʢʦʨʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʚʦʣʘ ʭʚʦʡʥʳʭ ʜʝ-
ʨʝʚʴʝʚ. ʆʩʦʙʝʥʥʦ ʧʦʜʚʝʨʞʝʥʳ ʟʘʙʦʣʝʚʘʥʠʶ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Larix, ʯʪʦ ʚʳʟʳʚʘʝʪ 
ʙʝʩʧʦʢʦʡʩʪʚʦ, ʫʯʠʪʳʚʘʷ ʠʭ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʝʩʦʚ ʚ ʫʩʣʦʚʠʷʭ ʚʝʯʥʦʡ 
ʤʝʨʟʣʦʪʳ ɸʨʢʪʠʢʠ. Larix sibirica ʩʦʩʫʱʝʩʪʚʫʶʪ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʦʙ-
ʨʘʟʫʶʱʠʤʠ ʩʣʦʞʥʳʝ ʤʠʢʨʦʙʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʨʦʩʪ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 
ʠ ʘʜʘʧʪʘʮʠʶ ʜʝʨʝʚʴʝʚ. ʄʘʣʦ ʯʪʦ ʠʟʚʝʩʪʥʦ ʦ ʩʦʩʪʘʚʝ ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʠʟʦʩʬʝʨʥʳʭ ʠ 
ʬʠʣʣʦʩʬʝʨʥʳʭ ʤʠʢʨʦʙʠʦʤʘʭ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ, ʠʥʬʠʮʠʨʦʚʘʥʥʦʡ ʛʨʠʙʦʤ 
P. niemelaei. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʬʠʪʦʧʘʪʦʛʝʥʥʦʛʦ ʛʨʠʙʘ 
P. niemelaei ʥʘ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʦʯʚʳ ʠ ʭʚʦʠ ʣʠʩʪʚʝʥʥʠʮʳ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʤʠʢʨʦʙʠʦʤʦʚ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʧʦʯʚʳ ʠ ʭʚʦʠ ʜʝʨʝʚʴʝʚ ʥʘ ʨʘʟ-
ʥʳʭ ʩʪʘʜʠʷʭ ʧʦʨʘʞʝʥʠʷ. ʂʝʨʥʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʥʬʠʮʠʨʦʚʘʥʠʷ 
P. niemelaei. ʆʙʨʘʟʮʳ ʧʦʯʚʳ ʦʪʙʠʨʘʣʠʩʴ ʥʘ ʨʘʟʥʳʭ ʛʣʫʙʠʥʘʭ: 3ï6 ʩʤ (ʩʣʦʡ ʨʠʟʦʩʬʝʨʳ), 
25ï30 ʩʤ ʠ ʥʘ ʛʣʫʙʠʥʝ 60 ʩʤ. ɺ ʢʘʞʜʦʤ ʦʙʨʘʟʮʝ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 
ʛʨʠʙʥʦʛʦ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʘʤʧʣʠʢʦʥʥʳʭ ʙʠʙʣʠʦʪʝʢ 
ʬʨʘʛʤʝʥʪʦʚ ʨʠʙʦʩʦʤʘʣʴʥʳʭ ʦʧʝʨʦʥʦʚ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʝʨʝʚʴʷ ʩ ʦʪʩʫʪ-
ʩʪʚʠʝʤ ʢʦʨʥʝʚʦʡ ʠ ʩʪʚʦʣʦʚʦʡ ʛʥʠʣʠ, ʘ ʪʘʢʞʝ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʧʦʨʘʞʝʥʠʷ ʚ ʬʠʣʦʩʬʝʨʝ. 
ɸʤʧʣʠʢʦʥʳ ʬʨʘʛʤʝʥʪʦʚ ʨʠʙʦʩʦʤʘʣʴʥʳʭ ʦʧʝʨʦʥʦʚ ʛʨʠʙʦʚ (ITS2), ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʤʝʪʦ-
ʜʦʤ ʇʎʈ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʘʡʤʝʨʦʚ ITS1F/ITS2. ʊʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʙʘʢʪʝʨʠ-
ʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʧʨʦʚʦʜʠʣʠ ʩ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʧʨʘʡʤʝʨʘʤʠ F515/R806 ʥʘ ʚʘʨʠʘ-
ʙʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʛʝʥʘ 16Sʨʈʅʂv3-v4. ɹʠʙʣʠʦʪʝʢʠ ʘʤʣʠʢʦʥʦʚ ʩʝʢʚʝʥʠʨʦʚʘʣʠ ʥʘ ʧʨʠʙʦ-
ʨʝ Illumina MiSeq, ʩ ʧʦʣʫʯʝʥʠʝʤ ʧʘʨʥʳʭ ʧʨʦʯʪʝʥʠʡ (2*300 ʥ). ʇʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʚ ʧʨʦʛʨʘʤʤʝ QIIME2 ʚʝʨʩʠʠ 2023.2, ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʧʦ-
ʣʫʯʝʥʳ ʚʘʨʠʘʥʪʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʘʤʧʣʠʢʦʥʦʚ (ASVs). ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʠʜʝʥʪʠ-
ʬʠʢʘʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʙʘʟ ʜʘʥʥʳʭ UNITE ʚʝʨʩʠʠ 9.0 ʠ SILVA ʚʝʨʩʠʠ 138.1, 
ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ITS ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 16S ʈʅʂ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʠʟʫʘ-
ʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʷʣʘʩʴ ʚ RStudio ʠ KronaTools. 

ʉʦʩʪʘʚ ʛʨʠʙʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʦʯʚʳ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ 
ʦʪʜʝʣʦʚ Ascomycota, Basidiomycota, Mucoromycota ʠ Mortierellomycota. ʀʭ ʩʦʦʪʥʦʰʝʥʠʝ 
ʤʝʥʷʣʦʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʨʘʟʮʘ, ʥʦ ʜʦʤʠʥʠʨʫʶʱʠʤ ʦʪʜʝʣʦʤ ʚʩʝʛʜʘ ʦʩʪʘʚʘʣʩʷ 
Ascomycota. ʊʘʢʞʝ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʦ ʚʩʪʨʝʯʘʣʠʩʴ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʪʜʝʣʦʚ Rozellomycota 
ʠ Kickxellomycota. ɻʨʠʙʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʭʚʦʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʦʣʴʢʦ ʦʪʜʝʣʘʤʠ Ascomycota 
ʠ Basidiomycota. ɹʘʢʪʝʨʠʘʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʭʚʦʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘ-
ʟʠʝʤ ʠ ʦʙʠʣʠʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ Actinobacteria, Proteobacteria ʠ Firmicutes. 

    .       FWES-
2022-0003.       «  

,    »  ». 
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ɺʃʀʗʅʀɽ PAENIBACILLUS NICOTIANAE ʅɸ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ  
ʀ ʂɸʏɽʉʊɺʆ ʂɸʈʃʀʂʆɺʓʍ ʉʆʈʊʆɺ ʊʆʄɸʊɸ  
(SOLANUM LYCOPERSICON L.) ɺ ʋʉʃʆɺʀʗʍ ʀʅʊɽʅʉʀɺʅʆʁ 
ʉɺɽʊʆʂʋʃʔʊʋʈʓ 

ɻ. ɺ. ʄʠʨʩʢʘʷ 1, ʖ. ɺ. ʍʦʤʷʢʦʚ 1, ɺ. ɽ. ɺʝʨʪʝʙʥʳʡ 1, ɺ. ʀ. ɼʫʙʦʚʠʮʢʘʷ 1, 
ɺ. ʅ. ʇʠʱʠʢ 1,2 

1 ʌɻɹʅʋ ɸʛʨʦʬʠʟʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 
2 ʌɻɹʅʋ ɺʅʀʀʉʍʄ, ʇʫʰʢʠʥ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 
galinanm@gmail.com 

ʇʦʤʠʜʦʨʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʦʜʫʢʪʦʤ, ʧʦʩʢʦʣʴʢʫ ʩʦ-
ʜʝʨʞʘʪ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʬʦʣʠʝʚʘʷ 
ʢʠʩʣʦʪʘ, ʘʩʢʦʨʙʘʪ, ʧʦʣʠʬʝʥʦʣʳ ʠ ʢʘʨʦʪʠʥʦʠʜʳ, ʘ ʪʘʢʞʝ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʥʝʦʙʭʦʜʠʤʳʝ 
ʵʣʝʤʝʥʪʳ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʣʝʟʥʳʭ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʦʚ ʚ ʙʝʩʧʦʯʚʝʥʥʳʭ ʢʫʣʴʪʫʨʘʭ ʜʣʷ ʠʥʜʫʮʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʙʠʦʪʠ-
ʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʠ 
ʫʨʦʞʘʡʥʦʩʪʠ. ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʠʟʫʯʠʣʠ ʚʣʠʷʥʠʝ PGPR (Paenibacillus 
nicotianae), ʧʨʦʜʫʮʝʥʪʘ ʠʥʜʦʣʠʣ-3-ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ (IAA) ʠ ʛʠʙʙʝʨʝʣʣʠʥʦʚʦʡ ʢʠʩʣʦʪʳ 
(GA), ʥʘ ʨʦʩʪ, ʢʘʯʝʩʪʚʦ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʜʚʫʭ ʢʘʨʣʠʢʦʚʳʭ ʩʦʨʪʦʚ ʪʦʤʘʪʘ Natasha ʠ Ti-
mosha, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʚʳʨʘʱʠʚʘʥʠʶ ʚ ʩʚʝʪʦʢʫʣʴʪʫʨʝ. ʇʦʢʘʟʘʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 
ʚʦʟʜʝʡʩʪʚʠʝ ʠʥʦʢʫʣʷʮʠʠ ʥʘ ʩʨʦʢʠ ʥʘʩʪʫʧʣʝʥʠʷ ʬʘʟʳ ʧʣʦʜʦʥʦʰʝʥʠʷ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 
ʨʘʩʪʝʥʠʡ ʠ ʢʘʯʝʩʪʚʦ ʨʘʩʪʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʀʥʦʢʫʣʷʮʠʷ Paenibacillus nicotianae ʫʚʝ-
ʣʠʯʠʚʘʣʘ ʫʨʦʚʥʠ ʭʣʦʨʦʬʠʣʣʦʚ ʠ ʢʘʨʦʪʠʥʦʠʜʦʚ ʠ ʩʥʠʞʘʣʘ ʧʝʨʝʢʠʩʥʦʝ ʦʢʠʩʣʝʥʠʝ ʣʠʧʠ-
ʜʦʚ, ʚʣʠʷʣʘ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʧʝʨʦʢʩʠʜʘʟʘ ʠ ʢʘʪʘʣʘʟʘ ʚ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ ʦʙʦʠʭ 
ʛʝʥʦʪʠʧʦʚ. ʂʘʯʝʩʪʚʦ ʧʣʦʜʦʚ ʪʦʤʘʪʘ ʫʣʫʯʰʠʣʦʩʴ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʩʫʭʦʛʦ 
ʚʝʱʝʩʪʚʘ, ʫʛʣʝʚʦʜʦʚ, ʩʘʭʘʨʦʩʦʜʝʨʞʘʱʝʡ ʢʠʩʣʦʪʳ ʠ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. ʂʨʦʤʝ ʪʦʛʦ, 
ʧʨʠ ʠʥʦʢʫʣʷʮʠʠ ʙʳʣʦ ʫʚʝʣʠʯʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʣʦʜʘʭ (N, P ʠ K). ɺʳʷʚʣʝʥʳ ʩʦʨʪʦʚʳʝ 
ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʢʮʠʠ ʨʘʩʪʝʥʠʡ ʪʦʤʘʪʘ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʥʘ ʠʥʦʢʫʣʷʮʠʶ ʙʘʢʪʝʨʠʷʤʠ 
Paenibacillus nicotianae. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʥʦʢʫʣʷʮʠʷ Paenibacillus nicoti-
anae ʤʦʞʝʪ ʙʳʪʴ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʢʘʨʣʠ-
ʢʦʚʳʭ ʩʦʨʪʦʚ ʪʦʤʘʪʦʚ ʚ ʩʚʝʪʦʢʫʣʴʪʫʨʝ. ɺʳʨʘʞʝʥʥʫʶ ʩʦʨʪʦʚʫʶ ʦʪʟʳʚʯʠʚʦʩʪʴ ʥʘ ʜʝʡ-
ʩʪʚʠʝ ʵʥʜʦʬʠʪʥʳʭ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʪʦʤʘʪʦʚ. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
Plant development of early-maturing spring wheat (Triticum aestivum L.) under inoculation with Bacillus 

sp. V2026 / G. V. Mirskaya, Y. V. Khomyakov, N. A. Rushina, V. E. Vertebny, E. P. Chizhevskaya, V. K. Chebo-
tar, Y. V. Chesnokov, V. N. Pishchik // Plants. ï 2022. ï Vol. 11. ï Art. 1817. doi: 10.3390/plants11141817 
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ɺʃʀʗʅʀɽ RHODOCOCCUS QINGSHNGII VKM AC-2784 D ʅɸ ʕʅɼʆ-  
ʀ ʈʀɿʆʉʌɽʈʅʓɽ ʄʀʂʈʆʆʈɻɸʅʀɿʄʓ, ɺʓɼɽʃɽʅʅʓɽ ʀɿ ʈɸʉʊɽʅʀʁ 
SOLANUM TUBEROSUM ʉʆʈʊɸ ʃʋɻʆɺʉʂʆʁ 

ɸ. ʉ. ʄʦʨʠʮ, ʀ. ʉ. ʇʝʪʨʫʰʠʥ, ʖ. ɸ. ʄʘʨʢʦʚʘ 
ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
aconitkaaco@gmail.com 

ʄʠʢʨʦʙʠʦʤ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʷ ʝʛʦ ʘʜʘʧʪʘʮʠʠ ʢ 
ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ. ɺʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʤʠʢʨʦʙʠʦʤ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ 
ʝʛʦ ʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʟʜʦʨʦʚʴʝ ʨʘʩʪʝʥʠʷ. ɹʘʢʪʝʨʠʠ ʨʦʜʘ 
Rhodococcus ʦʢʘʟʳʚʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ, ʚʤʝʩʪʝ ʩ ʪʝʤ 
ʦʥʠ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʮʝʥʪʘʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʘʥʪʠʤʠʢʨʦʙʥʳʤ 
ʜʝʡʩʪʚʠʝʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʜʦʢʦʢʢʦʚ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʫʜʦʙʨʝʥʠʡ ʤʦʞʝʪ 
ʧʨʠʚʝʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ ʨʠʟʦʩʬʝʨʥʦʛʦ ʠ ʵʥʜʦʬʠʪʥʦʛʦ ʤʠʢʨʦʙʠʦʤʦʚ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ Rhodococcus qingshengii VKM Ac-
2784D ʥʘ ʙʘʢʪʝʨʠʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ Solanum tuberosum ʩʦʨʪʘ ʃʫʛʦʚʩʢʦʡ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʰʪʘʤʤ Rhodococcus 
qingshengii VKM Ac-2784D ʠʟ ʢʦʣʣʝʢʮʠʠ ʉʀʌʀɹʈ ʉʆ ʈɸʅ. ɸʥʘʣʠʟ ʛʝʥʦʤʘ ʥʘ ʥʘʣʠʯʠʝ 
ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʚʪʦʨʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ, ʧʨʦʚʦʜʠʣʠ ʚ ʧʨʦʛʨʘʤʤʝ AntiSMASH. ɼʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʰʪʘʤʤʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʙʘʢʪʝ-
ʨʠʠ ʠʟ ʵʥʜʦ- ʠ ʨʠʟʦʩʬʝʨʳ S. tuberosum ʩʦʨʪʘ ʃʫʛʦʚʩʢʦʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʥʘ ʪʝʨʨʠʪʦ-
ʨʠʠ ʙʘʩʩʝʡʥʦʚ ʨʝʢ ʄʘʣʦʡ ʆʣʭʠ ʠ ɹʦʣʴʰʦʡ ʆʣʭʠ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʇʨʠʙʘʡʢʘʣʴʷ. ɹʘʢʪʝʨʠʠ 
ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʥʘ ɻʄʌ-ʘʛʘʨʝ (ʆʆʆ çʅʀʎʌè) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 26 Áʉ. ʏʫʚʩʪʚʠʪʝʣʴ-
ʥʦʩʪʴ ʙʘʢʪʝʨʠʡ ʢ ʚʪʦʨʠʯʥʳʤ ʤʝʪʘʙʦʣʠʪʘʤ R. qingshengii VKM Ac-2784D ʦʧʨʝʜʝʣʷʣʠ 
ʜʠʩʢʦ-ʜʠʬʬʫʟʠʦʥʥʳʤ ʤʝʪʦʜʦʤ. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʝʞʤʠʢʨʦʙʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʩʪʝʥʠʷ S. tuberosum ʩʦʨʪʘ ʃʫʛʦʚʩʢʦʡ in vitro. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʠ ʚ 
ʪʝʯʝʥʠʝ 10 ʩʫʪ. ʥʘ ʞʠʜʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ (Sigma, ʉʐɸ) ʩ ʜʦʙʘʚ-
ʣʝʥʠʝʤ 20 ʛ/ʣ ʩʘʭʘʨʦʟʳ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʛʝʥʦʤʘ R. qingshengii VKM Ac-2784D ʙʳʣʦ ʧʨʝʜʩʢʘʟʘʥʦ ʥʘʣʠʯʠʝ 
ʚʦʩʴʤʠ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʥʝʨʠʙʦʩʦʤʥʳʝ ʧʝʧʪʠʜʩʠʥʪʝʪʘʟʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦʜʫʮʠ-
ʨʦʚʘʪʴ ʘʥʪʠʙʠʦʪʠʢʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ R. qingshengii VKM 
Ac-2784D ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʢʪʝʨʠʷʭ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʢʘʨʪʦʬʝʣʝʤ. ɼʣʷ ʵʪʦʛʦ ʠʟ ʵʥ-
ʜʦʩʬʝʨʳ ʠ ʨʠʟʦʩʬʝʨʳ S. tuberosum ʩʦʨʪʘ ʃʫʛʦʚʩʢʦʡ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 74 ʠʟʦʣʷʪʘ. ʋʩʪʘ-
ʥʦʚʣʝʥʦ, ʯʪʦ 7 % ʚʩʝʭ ʠʟʦʣʷʪʦʚ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʩʫ-
ʧʝʨʥʘʪʘʥʪʫ R. qingshengii VKM Ac-2784D, 23 % ʩʨʝʜʥʝʡ ʠ 32 % ʩʣʘʙʦʡ. ʇʨʠ ʤʦʜʝʣʠʨʦ-
ʚʘʥʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ R. qingshengii VKM Ac-2784D ʩ ʙʘʢʪʝʨʠʷʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʩʦʩʪʘʚ 
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʢʨʦʙʠʦʤʘ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʰʪʘʤʤ. ʆʢʘʟʘʣʦʩʴ, 
ʯʪʦ ʨʦʜʦʢʦʢʢ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʜʘʚʣʷʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʪʦʛʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʚ ʵʥ-
ʜʦʩʬʝʨʝ ʢʘʨʪʦʬʝʣʷ in vitro. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, R. qingshengii VKM Ac-2784D ʦʙʣʘʜʘʝʪ ʘʥʪʘʛʦʥʠʟʤʦʤ ʧʦ ʦʪʥʦʰʝ-
ʥʠʶ ʢ ʙʘʢʪʝʨʠʷʤ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʩ ʢʘʨʪʦʬʝʣʝʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞ-
ʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʙʠʦʤʘ ʨʘʩʪʝʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʦʛʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʚ ʢʘ-
ʯʝʩʪʚʝ ʙʠʦʧʨʝʧʘʨʘʪʘ. 

         23-26-
10049, https://rscf.ru/project/23-26-10049/. 
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ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ ɺʆɿɹʋɼʀʊɽʃʗ ʃʆɾʅʆʁ ʄʋʏʅʀʉʊʆʁ ʈʆʉʓ 
PLASMOPARA VITICOLA ʉʈɽɼʀ ɺʀʅʆɻʈɸɼɸ ɼɸʃʔʅɽɻʆ ɺʆʉʊʆʂɸ 
ʈʆʉʉʀʀ 

ʅ. ʅ. ʅʠʪʷʛʦʚʩʢʠʡ, ʆ. ɸ. ɸʣʝʡʥʦʚʘ, ɸ. ɸ. ɸʥʘʥʴʝʚ, ɸ. ʈ. ʉʫʧʨʫʥ, ʂ. ɺ. ʂʠʩʝʣʸʚ 
ʌʅʎ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ɼɺʆ ʈɸʅ, ɺʣʘʜʠʚʦʩʪʦʢ, ʈʦʩʩʠʷ 
niknit1996@gmail.com 

ʃʦʞʥʘʷ ʤʫʯʥʠʩʪʘʷ ʨʦʩʘ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʚʳʟʳʚʘʶʱʠʤ ʩʫʱʝ-
ʩʪʚʝʥʥʳʝ ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʚʠʥʦʛʨʘʜʘ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ 
ʣʦʞʥʦʡ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ ʷʚʣʷʝʪʩʷ ʦʦʤʠʮʝʪ Plasmopara viticola. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ 
ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʵʪʦʛʦ ʧʘʪʦʛʝʥʘ ʠ ʧʦʠʩʢ ʵʥʜʦʬʠʪʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʩʧʦʩʦʙʥʳʭ ʧʦʜʘʚ-
ʣʷʪʴ ʠ ʩʜʝʨʞʠʚʘʪʴ ʨʘʟʚʠʪʠʝ P. viticola ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʟʘʜʘʯʘʤʠ ʜʣʷ ʧʝʨʝʭʦʜʘ ʢ ʚʳ-
ʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʤʫ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʤʫ ʘʛʨʦʭʦʟʷʡʩʪʚʫ. ʉ ʧʦʤʦʱʴʶ ʚʳʩʦʢʦʧʨʦʠʟ-
ʚʦʜʠʪʝʣʴʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ (NGS) ʘʤʧʣʠʢʦʥʦʚ ITS (ITS1f/ITS2 ʨʝʛʠʦʥ) ʠ 16S 
(V4 ʨʝʛʠʦʥ) ʥʘʤʠ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦ 42 ʧʨʦʙʳ ʣʠʩʪʴʝʚ ʠ ʩʪʝʙʣʝʡ ʜʠʢʦʨʘʩʪʫ-
ʱʝʛʦ ʚʠʥʦʛʨʘʜʘ Vitis amurensis Rupr. ʠ Vitis coignetiae Pulliat (ʚʩʝʛʦ 84 ʧʨʦʙʳ), ʧʨʦʠʟ-
ʨʘʩʪʘʶʱʠʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʩʦʨʪʦʚʦʛʦ ʚʠʥʦ-
ʛʨʘʜʘ V. vinifera Ĭ V. amurensis cv. ɸʜʝʣʴ, Vitis riparia Ĭ V. vinifera cv. ʄʫʢʫʟʘʥʠ (ʧʣʦʜʦ-
ʚʳʡ ʧʠʪʦʤʥʠʢ çʃʇʍ ʄʘʢʘʨʝʚʠʯè, ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ), Vitis labrusca × V. riparia cv. 
ɸʣʴʬʘ ʠ Vitis cv. ʇʨʵʡʨʠ ʩʪʘʨ (ʚʠʥʦʛʨʘʜʥʠʢ çPrimOrganicaè, ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ). 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ NGS ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ P. viticola ʚ 42 ʧʨʦʙʘʭ ʚʠʥʦʛʨʘʜʘ (ʠʟ 84, 
50 %), ʘ ʠʤʝʥʥʦ: ʚ çʃʇʍ ʄʘʢʘʨʝʚʠʯè (11 ʧʦʨʘʞʝʥʥʳʭ ʧʨʦʙ ʠʟ 16 ʩʦʙʨʘʥʥʳʭ), ʥʘ ʚʠʥʦ-
ʛʨʘʜʥʠʢʝ PrimOrganica (3 ʠʟ 12), ʚ ʪʝʧʣʠʮʝ ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʌʅʎ ɹʠʦʨʘʟʥʦ-
ʦʙʨʘʟʠʷ ɼɺʆ ʈɸʅ (1 ʠʟ 4), ʥʘ ʦʩʪʨʦʚʝ ʈʠʢʦʨʜʘ (4 ʠʟ 4), ʚ ɺʝʨʭʥʝ-ʫʩʩʫʨʠʡʩʢʦʤ ʣʝʩʥʦʤ 
ʩʪʘʮʠʦʥʘʨʝ (3 ʠʟ 4), ʚ ʧ. ʀʚʘʥʦʚʢʘ (1 ʠʟ 6), ʚ ʉʠʣʠʥʩʢʦʤ ʣʝʩʫ (4 ʠʟ 4), ʚ ʧ. ʃʠʪʦʚʢʦ (3 ʠʟ 
4), ʚ ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ ʦ. ʉʘʭʘʣʠʥ (6 ʠʟ 8), ʨʷʜʦʤ ʩ ʛ. ʅʝʚʝʣʴʩʢʦʤ (2 ʠʟ 4) ʠ 
ʛ. ʍʦʣʤʩʢʦʤ (4 ʠʟ 4). ʀʟ ʧʦʨʘʞʝʥʥʳʭ ʦʦʤʠʮʝʪʦʤ ʧʨʦʙ ʪʦʣʴʢʦ 2, ʩʦʙʨʘʥʥʳʝ ʚ çʃʇʍ ʄʘ-
ʢʘʨʝʚʠʯè, ʠʤʝʣʠ ʩʠʤʧʪʦʤʳ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʦʛʜʘ ʢʘʢ ʦʩʪʘʣʴʥʳʝ ʧʨʦʙʳ ʚʳʛʣʷʜʝʣʠ ʟʜʦʨʦ-
ʚʳʤʠ. ʇʘʪʦʛʝʥ P. viticola ʥʝ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ʧʨʠʛʦʨʦʜʝ ɺʣʘʜʠʚʦʩʪʦʢʘ (0 ʠʟ 8) ʠ ʥʘ 
ʦʩʪʨʦʚʝ ʈʫʩʩʢʦʤ (0 ʠʟ 6). ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ DESeq2, ʤʳ 
ʩʨʘʚʥʠʣʠ ʟʜʦʨʦʚʳʝ ʠ ʧʦʨʘʞʝʥʥʳʝ P. viticola ʧʨʦʙʳ ʩ ʮʝʣʴʶ ʚʳʷʚʠʪʴ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴ-
ʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-ʘʥʪʘʛʦʥʠʩʪʦʚ ʵʪʦʛʦ ʧʘʪʦʛʝʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ in silico ʘʥʘʣʠʟʘ ʥʘʤʠ 
ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʧʦʚʳʰʝʥʥʘʷ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʚ ʟʜʦʨʦʚʳʭ ʧʨʦʙʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʴ-
ʥʳʤʠ ʦʪʜʝʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʘʤʧʣʠʢʦʥʦʚ 16S ʠ ITS, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 
ʩʣʝʜʫʶʱʠʤ ʨʦʜʘʤ: ʛʨʠʙʳ Aureobasidium ʠ Vishniacozyma; ʙʘʢʪʝʨʠʠ Escherichia-Shigella, 
Sphingomonas, Polaromonas, Hymenobacter, Massilia, Pseudomonas, Stenotrophomonas, 
Allorhizobium-Neorhizobium-Pararhizobium-Rhizobium, Chryseobacterium, Methylobacterium-
Methylorubrum, Aureimonas, Dyadobacter, Rhodococcus, Pedobacter, Nevskia, Advenella, 
Nocardioides, Spirosoma, Phyllobacterium, Devosia, Brevundimonas ʠ Mucilaginibacter. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ITS1 ʤʦʞʥʦ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴ ʜʣʷ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʚʦʟʙʫʜʠʪʝʣʷ ʣʦʞʥʦʡ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ P. viticola. ʇʦʣʫʯʝʥ-
ʥʘʷ in silico ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʭ-ʘʥʪʘʛʦʥʠʩʪʘʭ P. viticola 
ʷʚʣʷʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʨʝʜʩʪʚ ʙʠʦʢʦʥʪʨʦʣʷ ʣʦʞʥʦʡ ʤʫʯʥʠʩʪʦʡ 
ʨʦʩʳ ʚʠʥʦʛʨʘʜʘ. 

         22-74-
10001, https://rscf.ru/project/22-74-10001/. 
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ɺʃʀʗʅʀɽ ʄʀʂʈʆɹʅʆɻʆ ʇʈɽʇɸʈɸʊɸ ʅɸ ʄʀɻʈɸʎʀʖ ʉɺʀʅʎɸ  
ɺ ʈʀɿʆʉʌɽʈɽ ʀ ʈɸʉʊɽʅʀʗʍ ʆɿʀʄʆʁ ʇʐɽʅʀʎʓ 

ʆ. ʃ. ʆʚʩʠʝʥʢʦ, ʃ. ɸ. ʏʘʡʢʦʚʩʢʘʷ, ʄ. ʀ. ɹʘʨʘʥʩʢʘʷ 
ʌɻɹʋʅ çʅʀʀʉʍ ʂʨʳʤʘè, ʉʠʤʬʝʨʦʧʦʣʴ, ʈʦʩʩʠʷ 
olovsien@mail.ru 

ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʪʷʞʝʣʳʝ 
ʤʝʪʘʣʣʳ (ʊʄ) ʟʘʥʠʤʘʶʪ ʚʝʜʫʱʝʝ ʧʦʣʦʞʝʥʠʝ. ʆʥʠ ʥʝ ʪʦʣʴʢʦ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʵʢʦʩʠ-
ʩʪʝʤʝ, ʥʦ ʠ ʤʠʛʨʠʨʫʶʪ ʚ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ, ʧʨʠʚʦʜʷ ʢ ʨʘʟʣʠʯʥʳʤ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜ-
ʩʪʚʠʷʤ. ʊʘʢ, ʢ ʧʝʨʚʦʤʫ ʢʣʘʩʩʫ ʦʧʘʩʥʦʩʪʠ ʦʪʥʦʩʷʪ ʩʚʠʥʝʮ (Pb), ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʬʦʨʤʳ 
ʢʦʪʦʨʦʛʦ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʧʦʯʚʫ ʩʧʦʩʦʙʥʳ ʢ ʤʠʛʨʘʮʠʠ ʚ ʨʘʩʪʝʥʠʷ, ʚʳʨʘʱʠʚʘʝʤʳʝ ʥʘ 
ʟʘʛʨʷʟʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʠʛʨʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʊʄ ʚ ʩʠʩʪʝʤʝ 
ʧʦʯʚʘ ï ʨʘʩʪʝʥʠʝ ʠ ʧʦʠʩʢ ʧʨʠʝʤʦʚ ʩʥʠʞʝʥʠʷ ʠʭ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ 
ʘʛʨʦʮʝʥʦʟʘʭ, ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʠ ʘʢʪʫʘʣʴʥʳʤ. 

ɿʘʜʘʯʘ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʚʣʠʷʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʌʦʩʬʦʩʪʠʤ-ɸʛʨʦ (ʙʠʦʘʛʝʥʪ ï ʬʦʩʬʘʪʤʦʙʠʣʠʟʫʶʱʘʷ ʠ ʨʦʩʪʩʪʠʤʫʣʠ-
ʨʫʶʱʘʷ ʙʘʢʪʝʨʠʷ ï Lelliottia nimipressuralis CCM 32-3) ʥʘ ʤʠʛʨʘʮʠʶ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ 
ʬʦʨʤ Pb ʚ ʩʠʩʪʝʤʝ ʯʝʨʥʦʟʝʤ ʶʞʥʳʡ ï ʨʘʩʪʝʥʠʷ Triticum aestivum L. (ʤʦʜʝʣʴʥʳʝ ʧʦʣʝ-
ʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ). ʇʝʨʝʜ ʟʘʢʣʘʜʢʦʡ ʦʧʳʪʘ ʚ ʧʦʯʚʫ ʚʥʦʩʠʣʠ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʘʮʝʪʘʪʘ 
ʩʚʠʥʮʘ (Pb(CH3COO)2) ʚ ʨʘʩʯʝʪʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʫʨʦʚʥʷʤ ʟʘʛʨʷʟʥʝʥʠʷ 
ʧʦʯʚʳ: 5, 10 ʠ 20 ʇɼʂ. ʇʦʩʣʝ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʧʨʦʚʦʜʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 
ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʬʦʨʤ ʩʚʠʥʮʘ ʚ ʦʙʨʘʟʮʘʭ ʧʦʯʚʳ, ʢʦʨʥʝʡ, ʩʦʣʦʤʳ ʠ ʟʝʨʥʘ 
ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʢʦʧʣʝʥʠʝ ʚʦʜʦʨʘʩ-
ʪʚʦʨʠʤʳʭ ʩʦʝʜʠʥʝʥʠʡ Pb ʚ ʨʠʟʦʩʬʝʨʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʧʨʝʜʝʣʘʭ 54ï
202 ʤʛ/ʢʛ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ ʊʄ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥ-
ʥʳʤ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʚʠʥʮʘ ʚ ʢʦʨʥʷʭ ʧʰʝʥʠʮʳ 
ʧʨʝʚʳʩʠʣʦ ʠʭ ʥʘʢʦʧʣʝʥʠʝ ʚ ʨʠʟʦʩʬʝʨʝ ʠ ʩʦʩʪʘʚʠʣʦ 56ï367 ʤʛ/ʢʛ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʥʘ-
ʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʝʜʠʥʝʥʠʡ Pb ʤʠʛʨʠʨʫʝʪ ʠʟ ʢʦʨʥʝʡ ʚ 
ʥʘʟʝʤʥʫʶ ʤʘʩʩʫ: ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʦʣʦʤʝ ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʧʨʝʜʝʣʘʭ 9-48 ʤʛ/ʢʛ ʥʘ ʬʦʥʝ 
ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ ʊʄ: 5; 10 ʠ 20 ʇɼʂ. ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʩʚʠʥʮʘ ʚʳʷʚʣʝʥʦ ʚ ʟʝʨʥʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ: ʦʥʦ ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʧʨʝʜʝʣʘʭ 0,05ï0,3 ʤʛ/ʢʛ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʙʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʌʦʩʬʦʩʪʠʤ-ɸʛʨʦ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘ-
ʙʦʪʢʠ ʩʝʤʷʥ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ Pb ʢʘʢ 
ʚ ʧʨʠʢʦʨʥʝʚʦʡ ʧʦʯʚʝ, ʪʘʢ ʠ ʚ ʩʘʤʠʭ ʨʘʩʪʝʥʠʷʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʨʠʟʦʩʬʝʨʝ ʠʥʦʢʫʣʠ-
ʨʦʚʘʥʥʳʭ ʨʘʩʪʝʥʠʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʬʦʨʤ ʩʚʠʥʮʘ ʩʥʠʟʠ-
ʣʦʩʴ ʥʘ 5ï35 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʇʦʜʦʙʥʘʷ ʪʝʥʜʝʥʮʠʷ ʦʪʤʝʯʝʥʘ ʠ ʧʨʠ ʘʥʘʣʠ-
ʟʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ. ɺ ʢʦʨʥʷʭ, ʩʦʣʦʤʝ ʠ ʟʝʨʥʝ ʙʘʢʪʝʨʠʟʦʚʘʥʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘʢʦʧ-
ʣʝʥʠʝ Pb ʩʥʠʞʘʣʦʩʴ ʥʘ 18ï21 %, 6ï35 % ʠ 10ï25 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩ-
ʪʝʥʠʷʤʠ, ʚʳʨʦʩʰʠʤʠ ʠʟ ʥʝʠʥʦʢʫʣʠʨʦʚʘʥʥʳʭ ʩʝʤʷʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 
ʩʚʠʥʮʘ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʨʠʟʦʩʬʝʨʝ ʠ ʤʠʛʨʠʨʫʝʪ ʚ ʢʦʨʥʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʅʘʠʤʝʥʴʰʝʝ 
ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ Pb, ʥʝ ʧʨʝʚʳʰʘʶʱʝʝ ʇɼʂ (0,05 ʤʛ/ʢʛ), ʦʙʥʘʨʫʞʝʥʦ ʚ 
ʟʝʨʥʝ. ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʙʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʌʦʩʬʦʩʪʠʤ-ɸʛʨʦ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪ-
ʢʠ ʩʝʤʷʥ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʩʚʠʥʮʘ, 
ʢʘʢ ʚ ʨʠʟʦʩʬʝʨʝ, ʪʘʢ ʠ ʚ ʢʦʨʥʷʭ, ʩʦʣʦʤʝ ʠ ʟʝʨʥʝ T. aestivum. 
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ʌʫʟʘʨʠʦʟʥʘʷ ʩʫʭʘʷ ʛʥʠʣʴ ʢʣʫʙʥʝʡ (ʌʉɻʂ), ʚʳʟʳʚʘʝʤʘʷ ʛʨʠʙʘʤʠ ʨʦʜʘ Fusarium ï 
ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʢʘʨʪʦʬʝʣʷ, ʢʦʪʦʨʦʝ ʩʥʠʞʘʝʪ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʝ 
ʠ ʩʝʤʝʥʥʦʝ ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ ʚ ʧʝʨʠʦʜ ʭʨʘʥʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʷʚʣʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium, ʚʳʟʳʚʘʶʱʠʭ ʌʉɻʂ 
ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʤʠʥʠʨʫʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʤʧʣʝʢʩʦʚ 
ʚʠʜʦʚ Fusarium sambucinum (FSAMSC), F. oxysporum (FOSC) ʠ F. solani (FSSC). ɼʣʷ 
ʫʪʦʯʥʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʪʘʪʫʩʘ ʰʪʘʤʤʦʚ ʩʝʢʚʝʥʠʨʦʚʘʣʠ ʬʨʘʛʤʝʥʪ ʛʝʥʘ ʬʘʢʪʦʨʘ ʵʣʦʥʛʘʮʠʠ 
ʪʨʘʥʩʣʷʮʠʠ EF-1Ŭ (TEF), ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʨʘʚʥʠʚʘʣʠ ʩ ʨʝʬʝʨʝʥʩʥʳʤʠ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ NCBI GenBank. ʋʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʚʩʝ 17 ʘʥʘʣʠʟʠʨʦ-
ʚʘʥʥʳʭ ʰʪʘʤʤʦʚ ʢʦʤʧʣʝʢʩʘ ʚʠʜʦʚ FSAMSC ʦʪʥʦʩʠʣʠʩʴ ʢ ʚʠʜʫ F. sambucinum, ʠʟ 
9 ʰʪʘʤʤʦʚ ʢʦʤʧʣʝʢʩʘ ʚʠʜʦʚ FSSC ʰʝʩʪʴ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ F. solani, ʘ ʚʠʜʦ-
ʚʦʡ ʩʪʘʪʫʩ ʝʱʸ ʪʨʝʭ ʰʪʘʤʤʦʚ ʪʨʝʙʫʝʪ ʘʥʘʣʠʟʘ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʣʦʢʫʩʦʚ. ʇʨʦʚʝʣʠ ʜʝ-
ʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʝʥʝʪʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʭ 
ʰʪʘʤʤʦʚ F. sambucinum ʠ F. solani. 

ʇʘʪʦʛʝʥʥʦʩʪʴ ʰʪʘʤʤʦʚ ʦʮʝʥʠʚʘʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʦʢʫʣʷʮʠʠ ʢʘʨʪʦʬʝʣʷ ʩ. ɻʘʣʘ, ʚʳ-
ʨʝʟʘʷ ʚ ʢʣʫʙʥʷʭ ʦʪʚʝʨʩʪʠʝ ʛʣʫʙʠʥʦʡ 20 ʤʤ ʠ ʧʦʤʝʱʘʷ ʚ ʥʠʭ ʜʠʩʢ Ï5 ʤʤ ʢʘʨʪʦʬʝʣʴʥʦ-
ʩʘʭʘʨʦʟʥʦʛʦ ʘʛʘʨʘ (ʂʉɸ) ʩ ʢʫʣʴʪʫʨʦʡ ʛʨʠʙʘ. ʏʝʨʝʟ 4 ʥʝʜʝʣʠ (23 Áʉ, ʪʝʤʥʦʪʘ) ʢʣʫʙʥʠ 
ʨʘʟʨʝʟʘʣʠ ʧʦʧʦʣʘʤ ʠ ʠʟʤʝʨʷʣʠ ʨʘʟʤʝʨʳ ʩʠʤʧʪʦʤʦʚ. ɺʩʝ ʰʪʘʤʤʳ ʜʚʫʭ ʚʠʜʦʚ Fusarium 
ʦʢʘʟʘʣʠʩʴ ʧʘʪʦʛʝʥʥʳʤʠ  ʚʳʟʳʚʘʣʠ ʨʘʟʚʠʪʠʝ ʩʫʭʦʡ ʛʥʠʣʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʠʭ 
ʧʦʣʦʩʪʝʡ ʚ ʢʣʫʙʥʷʭ. ʐʪʘʤʤʳ F. sambucinum ʚʳʟʳʚʘʣʠ ʧʦʚʨʝʞʜʝʥʠʷ ʢʣʫʙʥʝʡ ʨʘʟʤʝʨʦʤ 
26,3ï46,0 ʤʤ (ʚ ʩʨʝʜʥʝʤ 37Ñ9 ʤʤ), ʘ ʰʪʘʤʤʳ F. solani ï ʦʪ 26,0 ʜʦ 47,4 ʤʤ (ʚ ʩʨʝʜʥʝʤ 
40Ñ3 ʤʤ), ʙʝʟ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʚʠʜʘʤʠ. 

ɺʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʰʪʘʤʤʦʚ ʯʝʪʳʨʝʭ ʬʫʥʛʠʮʠʜʦʚ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 
ʢʣʫʙʥʝʡ ʠ ʩʦʜʝʨʞʘʱʠʭ ʙʝʥʦʤʠʣ 500 ʛ/ʢʛ, ʬʣʫʜʠʦʢʩʦʥʠʣ 25 ʛ/ʣ, ʘʟʦʢʩʠʩʪʨʦʙʠʥ 250 ʛ/ʣ, ʘ 
ʪʘʢʞʝ ʢʦʤʙʠʥʘʮʠʶ ʧʝʥʬʣʫʬʝʥʘ ʠ ʧʨʦʪʠʦʢʦʥʘʟʦʣʘ 100+18 ʛ/ʣ, ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ 
ʜʠʬʬʫʟʠʠ ʬʫʥʛʠʮʠʜʦʚ ʚ ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʝ. ʈʘʙʦʯʠʡ ʨʘʩʪʚʦʨ ʧʨʝʧʘʨʘʪʘ, ʩʦʜʝʨʞʘʱʝʛʦ 
ʤʘʢʩʠʤʘʣʴʥʫʶ ʨʝʢʦʤʝʥʜʦʚʘʥʥʫʶ ʥʦʨʤʫ ʨʘʩʭʦʜʘ, ʚʥʦʩʠʣʠ ʚ ʜʚʝ ʣʫʥʢʠ, ʚʳʨʝʟʘʥʥʳʝ ʚ 
ʂʉɸ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʩʤ ʦʪ ʢʨʘʷ ʯʘʰʢʠ ʇʝʪʨʠ. ɺ ʮʝʥʪʨ ʯʘʰʢʠ ʧʦʤʝʱʘʣʠ ʜʠʩʢ ʢʫʣʴʪʫʨʳ 
ʛʨʠʙʘ. ʏʝʨʝʟ 7 ʩʫʪ. ʠʥʢʫʙʘʮʠʠ (25 Áʉ, ʪʝʤʥʦʪʘ) ʦʧʨʝʜʝʣʷʣʠ ʨʘʟʤʝʨ ʢʦʣʦʥʠʠ ʛʨʠʙʘ ʠ ʨʘʩ-
ʩʯʠʪʳʚʘʣʠ ʝʝ ʧʣʦʱʘʜʴ. 

ɸʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʬʫʥʛʠʮʠʜʳ ʧʦʜʘʚʣʷʣʠ ʨʦʩʪ ʚʩʝʭ ʰʪʘʤʤʦʚ Fusarium. ʅʘʠʙʦʣʴ-
ʰʠʡ ʠʥʛʠʙʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʧʨʦʷʚʠʣ ʧʨʝʧʘʨʘʪ, ʩʦʜʝʨʞʘʱʠʡ ʙʝʥʦʤʠʣ: ʧʣʦʱʘʜʴ ʢʦʣʦʥʠʡ 
F. sambucinum ʠ F. solani, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʫʤʝʥʴʰʘʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 70Ñ5 ʠ 
93Ñ1 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʠʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʦʢʘʟʘʣʩʷ ʧʨʝʧʘʨʘʪ, ʩʦʜʝʨʞʘʱʠʡ 
ʘʟʦʢʩʠʩʪʨʦʙʠʥ, ʢʦʪʦʨʳʡ ʦʛʨʘʥʠʯʠʚʘʣ ʨʦʩʪ ʰʪʘʤʤʦʚ F. sambucinum ʠ F. solani ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ ʥʘ 40Ñ3 ʠ 19Ñ2 %. ɼʚʘ ʧʨʝʧʘʨʘʪʘ, ʩʦʜʝʨʞʘʱʠʭ ʬʣʫʜʠʦʢʩʦʥʠʣ ʠ ʢʦʤʙʠʥʘʮʠʶ 
ʧʝʥʬʣʫʬʝʥʘ ʠ ʧʨʦʪʠʦʢʦʥʘʟʦʣʘ, ʠʥʛʠʙʠʨʦʚʘʣʠ ʨʦʩʪ ʢʦʣʦʥʠʡ F. sambucinum ʠ F. solani ʚ 
ʩʨʝʜʥʝʤ ʥʘ 34Ñ5ï65Ñ11 % ʙʝʟ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʨʝʧʘʨʘʪʘʤʠ. ɺ ʦʪʥʦʰʝʥʠʠ 
ʧʨʝʧʘʨʘʪʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʬʣʫʜʠʦʢʩʦʥʠʣ, ʰʪʘʤʤʳ ʦʙʦʠʭ ʚʠʜʦʚ ʧʨʦʷʚʠʣʠ ʚʳʩʦʢʫʶ ʚʘʨʠʘ-
ʙʝʣʴʥʦʩʪʴ ʧʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

         23-26-
00105, https://rscf.ru/project/23-26-00105/. 
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ʈʆʃʔ ʉʀɼɽʈʆʌʆʈɸ ʕʅʊɽʈʆɹɸʂʊʀʅɸ ɺ ɺʀʈʋʃɽʅʊʅʆʉʊʀ  
ʀ ʉʊʈɽʉʉʆʋʉʊʆʁʏʀɺʆʉʊʀ ʇɽʂʊʆɹɸʂʊɽʈʀʁ 

ʆ. ʀ. ʇʘʨʬʠʨʦʚʘ 1, ʆ. ɽ. ʇʝʪʨʦʚʘ 1, ʅ. ɽ. ɻʦʛʦʣʝʚʘ 1,2, ʖ. ɺ. ɻʦʛʦʣʝʚ 1,2, 
ɺ. ʖ. ɻʦʨʰʢʦʚ 1,2 

1 ʂʀɹɹ ʌʀʎ ʂʘʟʅʎ ʈɸʅ, ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 
2 ʌɻɸʆʋ ɺʆ ʂʌʋ, ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 
parfirovaolga.i@gmail.com 

ʌʠʪʦʧʘʪʦʛʝʥʥʳʝ ʧʝʢʪʦʙʘʢʪʝʨʠʠ ʷʚʣʷʶʪʩʷ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʙʦʣʝʟʥʠ ʤʷʛʢʦʡ ʛʥʠʣʠ 
ʨʘʩʪʝʥʠʡ. ʀʭ ʦʩʥʦʚʥʳʤʠ ʜʝʪʝʨʤʠʥʘʥʪʘʤʠ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʬʝʨʤʝʥʪʳ, ʨʘʟʨʫ-
ʰʘʶʱʠʝ ʢʣʝʪʦʯʥʫʶ ʩʪʝʥʢʫ ʨʘʩʪʝʥʠʡ. ʆʜʥʘʢʦ ʨʘʟʚʠʪʠʝ ʤʷʛʢʦʡ ʛʥʠʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʝʡ-
ʩʪʚʠʝʤ ʢʘʢ ʵʪʠʭ ʬʝʨʤʝʥʪʦʚ, ʪʘʢ ʠ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʚʠʨʫʣʝʥʪʥʦʩʪʠ. ʅʘʰʝ 
ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʚʷʱʝʥʦ ʚʳʷʚʣʝʥʠʶ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʬʘʢʪʦʨʦʚ ʚʠ-
ʨʫʣʝʥʪʥʦʩʪʠ ʫ ʧʝʢʪʦʙʘʢʪʝʨʠʡ ʠ ʚʳʷʩʥʝʥʠʶ ʚʦʟʤʦʞʥʦʛʦ ʚʣʠʷʥʠʷ ʵʪʠʭ ʤʝʪʘʙʦʣʠʪʦʚ ʥʘ 
ʨʘʩʪʠʪʝʣʴʥʦ-ʤʠʢʨʦʙʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʉ ʧʦʤʦʱʴʶ ʪʨʘʥʩʢʨʠʧʪʦʤʥʦʛʦ ʘʥʘʣʠʟʘ ʤʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ in planta ʫʚʝ-
ʣʠʯʠʚʘʝʪʩʷ ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʠʜʝʨʦʬʦʨʘʤʠ ʬʠʪʦʧʘʪʦʛʝʥʘ Pectobacterium 
atrosepticum SCRI1043 (Pba). ʉʠʜʝʨʦʬʦʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʙʦʣʴʰʠʝ ʤʝʪʘʙʦʣʠʪʳ, 
ʢʦʪʦʨʳʝ ʜʦʩʪʘʚʣʷʶʪ ʞʝʣʝʟʦ ʚ ʢʣʝʪʢʫ ʯʝʨʝʟ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʨʝʮʝʧʪʦʨʳ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 
Dickeya didantii ʧʨʦʜʫʮʠʨʫʶʪ ʜʚʘ ʪʠʧʘ ʩʠʜʝʨʦʬʦʨʦʚ ï ʭʨʠʟʦʙʘʢʪʠʥ ʠ ʘʭʨʦʤʦʙʘʢʪʠʥ, ʠ 
ʦʙʘ ʩʠʜʝʨʦʬʦʨʘ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʭʦʟʷʠʥʘ. ʆʜʥʘʢʦ Pba ʩʠʥʪʝʟʠ-
ʨʫʝʪ ʜʨʫʛʦʡ ʪʠʧ ʩʠʜʝʨʦʬʦʨʘ ï ʵʥʪʝʨʦʙʘʢʪʠʥ. ʀ ʨʦʣʴ ʵʥʪʝʨʦʙʘʢʪʠʥʘ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 
Pba ʩ ʨʘʩʪʝʥʠʝʤ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʙʳʣʘ ʠʟʫʯʝʥʘ. ʇʦʵʪʦʤʫ ʤʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, 
ʯʪʦ ʵʥʪʝʨʦʙʘʢʪʠʥ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʠʨʫʣʝʥʪʥʦʩʪʠ Pba ʠ/ʠʣʠ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 
ʨʘʟʣʠʯʥʳʤ ʩʪʨʝʩʩʦʨʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʢ ʟʘʱʠʪʥʳʤ ʨʝʘʢʮʠʷʤ ʢʦʣʦʥʠʟʠʨʦʚʘʥʥʦʛʦ ʨʘʩʪʝ-
ʥʠʷ. ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʦʥʷʪʴ ʨʦʣʴ ʵʥʪʝʨʦʙʘʢʪʠʥʘ ʚ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʠ 
ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ Pba. 

ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʨʦʣʠ ʵʥʪʝʨʦʙʘʢʪʠʥʘ ʚ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʧʝʢʪʦʙʘʢʪʝʨʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʤʫʪʘʥʪʥʳʡ ʰʪʘʤʤ Pba ʩ ʥʦʢʘʫʪʦʤ ʛʝʥʘ entA, ʢʦʜʠʨʫʶʱʝʛʦ ʦʜʠʥ ʠʟ ʬʝʨʤʝʥʪʦʚ ʙʠʦʩʠʥ-
ʪʝʟʘ ʩʠʜʝʨʦʬʦʨʦʚ. ʅʦʢʘʫʪ ʛʝʥʘ entA ʥʝ ʩʥʠʞʘʣ ʚʠʨʫʣʝʥʪʥʦʩʪʴ Pba ʠ ʘʢʪʠʚʥʦʩʪʴ ʙʘʢʪʝ-
ʨʠʘʣʴʥʳʭ ʚʥʝʢʣʝʪʦʯʥʳʭ ʬʝʨʤʝʥʪʦʚ. ʅʦ ʫ entA ʤʫʪʘʥʪʘ ʩʥʠʞʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʦʢʠʩ-
ʣʠʪʝʣʴʥʦʤʫ ʩʪʨʝʩʩʫ, ʠ ʵʪʠ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʦ ʪʦʤ, ʯʪʦ ʩʠʜʝʨʦʬʦʨʳ ʚʥʦ-
ʩʷʪ ʚʢʣʘʜ ʥʝ ʪʦʣʴʢʦ ʚ ʚʠʨʫʣʝʥʪʥʦʩʪʴ, ʥʦ ʠ ʚ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʢʦʪʦʨʳʤ ʩʪʨʝʩʩʦʨʘʤ. ʇʦ-
ʵʪʦʤʫ ʤʳ ʩʨʘʚʥʠʣʠ ʚʠʨʫʣʝʥʪʥʦʩʪʴ ʜʠʢʦʛʦ ʪʠʧʘ ʠ entA ʤʫʪʘʥʪʘ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʩʪʝʥʠʡ, 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʩʘʣʠʮʠʣʦʚʦʡ ʢʠʩʣʦʪʦʡ (ʉʂ). ʕʪʘ ʦʙʨʘʙʦʪʢʘ ʧʨʠʚʝʣʘ ʢ 
ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʳʟʚʘʥʥʳʭ entA ʤʫʪʘʥʪʦʤ, ʥʦ ʥʝ ʜʠʢʠʤ 
ʪʠʧʦʤ. ʅʘʙʣʶʜʘʝʤʳʡ ʵʬʬʝʢʪ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ ʧʨʠʚʦʜʠʣʘ ʢ 
ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʅ2ʆ2, ʢ ʢʦʪʦʨʦʤʫ ʙʳʣ ʚʦʩʧʨʠʠʤʯʠʚ entA ʤʫʪʘʥʪ. ʇʦʚʳʰʝʥʥʳʡ 
ʫʨʦʚʝʥʴ ɸʌʂ ʚ ʨʘʩʪʝʥʠʷʭ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʉʂ, ʤʦʞʝʪ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʧʨʦʷʚʣʝʥʠʶ ʧʦʣ-
ʥʦʡ ʚʠʨʫʣʝʥʪʥʦʩʪʠ entA ʤʫʪʘʥʪʘ ʠʟ-ʟʘ ʝʛʦ ʚʳʩʦʢʦʡ ʫʷʟʚʠʤʦʩʪʠ ʢ ɸʌʂ. 

ʅʘʰʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʥʪʝʨʦʙʘʢʪʠʥ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʝʢʪʦ-
ʙʘʢʪʝʨʠʡ ʢ ɸʌʂ, ʫʨʦʚʝʥʴ ʢʦʪʦʨʳʭ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʣʘʪʝʥʪʥʦʡ ʠʥʬʝʢ-
ʮʠʠ ʚ ʪʠʧʠʯʥʫʶ. ɼʝʡʩʪʚʠʝ ʵʥʪʝʨʦʙʘʢʪʠʥʘ ʢʘʢ ʬʘʢʪʦʨʘ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʥʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 
ʫʩʣʦʚʠʷʭ, ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʥʬʝʢʮʠʠ; ʦʜʥʘʢʦ ʵʪʦʪ ʩʠʜʝʨʦʬʦʨ ʥʝ-
ʦʙʭʦʜʠʤ ʜʣʷ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʧʨʦʪʠʚ ʧʨʘʡʤʠʨʦʚʘʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʫ ʢʦʪʦʨʳʭ ʧʦʚʳʰʝʥ 
ʫʨʦʚʝʥʴ ɸʌʂ. ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʩʪʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʦʩ-
ʥʦʚʥʦʤ ʚ ʧʨʘʡʤʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʵʥʪʝʨʦʙʘʢʪʠʥ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʫʩʣʦʚ-
ʥʳʡ ʬʘʢʪʦʨ ʚʠʨʫʣʝʥʪʥʦʩʪʠ Pba.  

         19-14-
00194. 
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ʅɸʅʆʇʈɸʁʄʀʅɻ ʉɽʄʗʅ ʉʆʀ GLYCINE MAX (L.)  
ʉ ʇʈʀʄɽʅɽʅʀɽʄ ʅɸʅʆɹʀʆʂʆʄʇʆɿʀʊʆɺ ʉɽʃɽʅɸ ʀ ʄɸʈɻɸʅʎɸ  
ɺ ʄɸʊʈʀʎɽ ɸʈɸɹʀʅʆɻɸʃɸʂʊɸʅɸ 

ɸ. ʀ. ʇʝʨʬʠʣʴʝʚʘ 
ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
alla.light@mail.ru 

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʥʘʥʦʧʨʘʡʤʠʥʛʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʚʫʭ ʚʠʜʦʚ ʭʠʤʠʯʝʩʢʠ ʩʠʥ-
ʪʝʟʠʨʦʚʘʥʥʳʭ ʥʘʥʦʢʦʤʧʦʟʠʪʦʚ (ʅʂ): ʅʂ ʛʠʜʨʦʦʢʩʠʜʘ ʤʘʨʛʘʥʮʘ ʠ ʩʫʣʴʬʘʪʠʨʦʚʘʥʥʦʛʦ 
ʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥʘ (ʅʂ Mn(ʆʅ)2/ɸɻʩ) ʠ ʅʂ ʩʝʣʝʥʘ ʠ ʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥʘ (ʅʂ Se/ɸʛ), ʘ 
ʪʘʢʞʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʵʪʠʭ ʅʂ ʥʘ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝ-
ʣʠ ʧʨʦʨʦʩʪʢʦʚ ʩʝʤʷʥ ʩʦʠ ʟʜʦʨʦʚʳʭ ʠ ʧʦʜʚʝʨʛʥʫʪʳʭ ʠʥʬʠʮʠʨʦʚʘʥʠʶ ʬʠʪʦʧʘʪʦʛʝʥʥʦʡ 
ʙʘʢʪʝʨʠʝʡ Pectobacterium carotovorum. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʨʦʨʦʩʪʢʘʭ ʩʦʠ Glycine max (L.) ʩʦʨʪʘ çʉʘʷʥʘè ʩ 
ʧʦʚʳʰʝʥʥʦʡ ʭʦʣʦʜʦ- ʠ ʟʘʤʦʨʦʟʢʦʫʩʪʦʡʯʠʚʦʩʪʴʶ. ɼʣʷ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʩʝʤʷʥ ʠʩʧʦʣʴʟʦ-
ʚʘʣʠ ʙʘʢʪʝʨʠʠ P. carotovorum (ʰʪʘʤʤ ɺʂʄ ɺ-1274). ʉʝʤʝʥʘ ʩʪʝʨʠʣʠʟʦʚʘʣʠ, ʟʘʤʘʯʠʚʘʣʠ 
ʚ ʩʫʩʧʝʥʟʠʠ P. carotovorum ʥʘ 2 ʯ. ʇʦʩʣʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘʥʦʧʨʘʡʤʠʥʛ 30 ʤʠʥ. ɿʘʪʝʤ 
ʩʝʤʝʥʘ ʚʳʩʘʞʠʚʘʣʠ ʥʘ ʫʚʣʘʞʥʝʥʥʫʶ ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ ʙʫʤʘʛʫ ʚ ʯʘʰʢʠ ʇʝʪʨʠ. ʉʧʫʩʪʷ 
7 ʩʫʪ. ʧʦʜʩʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʥʝ ʧʨʦʨʦʩʰʠʭ ʩʝʤʷʥ, ʠʟʤʝʨʷʣʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʙʠʦ-
ʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ (ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ (ɸʌʂ), ʘʢʪʠʚʥʦʩʪʴ ʦʙ-
ʱʝʡ ʛʚʘʷʢʦʣʟʘʚʠʩʠʤʦʡ ʧʝʨʦʢʩʠʜʘʟʳ, ʘʥʘʣʠʟ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ, ʩʦʜʝʨʞʘʥʠʝ ʜʠʝʥʦ-
ʚʳʭ ʢʦʥʲʶʛʘʪʦʚ (ɼʂ)). 

ʀʥʬʠʮʠʨʦʚʘʥʠʝ ʩʝʤʷʥ ʩʦʠ ʫʚʝʣʠʯʠʚʘʣʦ ʢʦʣʠʯʝʩʪʚʦ ʥʝ ʚʟʦʰʝʜʰʠʭ ʩʝʤʷʥ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 73 % ʠ ʩʥʠʞʘʣʦ ʚʩʝ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʨʦʩʪʢʦʚ ʩʦʠ. 
ɿʘʨʘʞʝʥʠʝ ʧʦʚʳʰʘʣʦ ɸʌʂ ʚ ʢʦʨʥʷʭ, ʫʚʝʣʠʯʠʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʝʨʦʢʩʠʜʘʟʳ ʚ ʢʦʨʥʷʭ ʠ 
ʢʘʪʘʣʘʟʳ ʚ ʛʠʧʦʢʦʪʠʣʷʭ, ʧʦʚʳʰʘʣʦ ʢʦʣʠʯʝʩʪʚʦ ɼʂ ʚ ʢʦʨʥʷʭ ʧʨʦʨʦʩʪʢʦʚ. 

ʅʂ Mn(ʆʅ)2/ɸɻʩ ʩʪʠʤʫʣʠʨʦʚʘʣ ʧʨʦʨʘʩʪʘʥʠʝ ʥʝʟʘʨʘʞʝʥʥʳʭ ʩʝʤʷʥ ʠ ʩʥʠʞʘʣ ʥʝʛʘ-
ʪʠʚʥʳʡ ʵʬʬʝʢʪ ʬʠʪʦʧʘʪʦʛʝʥʘ, ʫʚʝʣʠʯʠʚʘʷ ʜʣʠʥʫ ʠ ʙʠʦʤʘʩʩʫ ʢʦʨʥʝʡ ʧʨʦʨʦʩʪʢʦʚ. ʅʘʥʦ-
ʧʨʘʡʤʠʥʛ ʩʝʤʷʥ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʟʘʨʘʞʝʥʠʶ, ʧʦʚʳʰʘʣ ʜʣʠʥʫ ʠ ʤʘʩʩʫ ʛʠʧʦʢʦʪʠʣʝʡ, ʘ 
ʪʘʢʞʝ ʜʣʠʥʫ ʢʦʨʥʝʡ ʧʨʦʨʦʩʪʢʦʚ ʩʦʠ. ʅʂ Mn (ʆH)2/ɸɻʩ ʫʚʝʣʠʯʠʚʘʣ ʘʢʪʠʚʥʦʩʪʴ ʧʝʨʦʢ-
ʩʠʜʘʟʳ ʚ ʪʢʘʥʷʭ ʢʦʨʥʝʡ; ʧʦʚʳʰʘʣ ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʛʠʧʦʢʦʪʠʣʝʡ ʠ ʩʥʠʞʘʣ ʝʝ ʚ ʢʦʨ-
ʥʷʭ; ʧʨʠ ʵʪʦʤ ʩʥʠʞʘʷ ʩʦʜʝʨʞʘʥʠʝ ɼʂ ʚ ʛʠʧʦʢʦʪʠʣʷʭ. ʅʘʥʦʧʨʘʡʤʠʥʛ ʩʝʤʷʥ, ʧʦʜʚʝʨʞʝʥ-
ʥʳʭ ʟʘʨʘʞʝʥʠʶ, ʧʦʚʳʰʘʣ ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʚ ʢʦʨʥʷʭ ʧʨʦʨʦʩʪʢʦʚ. 

ʅʂ Se/ɸʛ ʫʚʝʣʠʯʠʚʘʣ ʙʠʦʤʘʩʩʫ ʠ ʜʣʠʥʫ ʛʠʧʦʢʦʪʠʣʝʡ ʠ ʢʦʨʥʝʡ. ʅʘʥʦʧʨʘʡʤʠʥʛ ʅʂ 
Se/ɸʛ ʟʘʨʘʞʝʥʥʳʭ ʩʝʤʷʥ, ʫʚʝʣʠʯʠʚʘʣ ʜʣʠʥʫ ʢʦʨʥʝʡ. ʅʂ Se/ɸʛ ʧʦʚʳʰʘʣ ʘʢʪʠʚʥʦʩʪʴ ʢʘ-
ʪʘʣʘʟʳ ʚ ʪʢʘʥʷʭ ʛʠʧʦʢʦʪʠʣʝʡ ʠ ʥʝ ʦʢʘʟʳʚʘʣ ʩʥʠʞʘʶʱʝʛʦ ʵʬʬʝʢʪʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ɼʂ ʚ 
ʧʨʦʨʦʩʪʢʘʭ ʩʦʠ, ʚʳʨʦʩʰʠʭ ʠʟ ʥʝʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʩʝʤʷʥ. ʂʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʚʦʟʜʝʡ-
ʩʪʚʠʝ ʥʘ ʧʨʦʨʦʩʪʢʠ ʩʦʠ ʟʘʨʘʞʝʥʠʷ ʠ ʥʘʥʦʧʨʘʡʤʠʥʛʘ ʅʂ Se/ɸʛ ʩʪʠʤʫʣʠʨʦʚʘʣʦ ʘʢʪʠʚ-
ʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʚ ʪʢʘʥʷʭ ʢʦʨʥʝʡ, ʫʚʝʣʠʯʠʚʘʣʦ ʢʦʣʠʯʝʩʪʚʦ ɼʂ ʚ ʪʢʘʥʷʭ ʛʠʧʦʢʦʪʠʣʝʡ. 

ʅʂ Mn(ʆʅ)2/ɸʛʩ+ʅʂ Se/ɸʛ ʩʪʠʤʫʣʠʨʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʙʠʦʤʘʩʩʳ ʢʦʨʥʝʡ. ʅʘʥʦ-
ʧʨʘʡʤʠʥʛ ʟʘʨʘʞʝʥʥʳʭ ʩʝʤʷʥ ʩʥʠʞʘʣ ʥʝʛʘʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʧʘʪʦʛʝʥʘ ʚ ʦʪʥʦʰʝʥʠʠ ʜʣʠʥʳ 
ʠ ʤʘʩʩʳ ʛʠʧʦʢʦʪʝʣʷ. ʅʂ Mn(ʆʅ)2/ɸʛʩ+ʅʂ Se/ɸʛ ʫʤʝʥʴʰʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ɸʌʂ ʢʘʢ ʟʘ-
ʨʘʞʝʥʥʳʭ, ʪʘʢ ʠ ʥʝʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʧʨʦʨʦʩʪʢʦʚ, ʚʣʠʷʣʠ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪ-
ʥʳʭ ʬʝʨʤʝʥʪʦʚ. 
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ʃ. ʀ. ʇʫʩʝʥʢʦʚʘ 1, ʉ. ʈ. ɻʘʨʠʧʦʚʘ 1,2, ʆ. ɺ. ʃʘʩʪʦʯʢʠʥʘ 3, ɺ. ʄ. ɺʘʣʠʝʚʘ 1 
1 ɹʘʰʢʠʨʩʢʠʡ ʅʀʀʉʍ ʋʌʀʎ ʈɸʅ, ʋʬʘ, ʈʦʩʩʠʷ 
2 ʋʋʅʠʊ, ʋʬʘ, ʈʦʩʩʠʷ 
3 ʀɹɻ ʋʌʀʎ ʈɸʅ, ʋʬʘ, ʈʦʩʩʠʷ 
L.Pusenkova@mail.ru 

ʂʘʨʪʦʬʝʣʴ ï ʚʘʞʥʝʡʰʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʢʫʣʴʪʫʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʨʦʜʦ-
ʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʨʘʥʳ. ʂʣʫʙʥʝʚʳʝ ʛʥʠʣʠ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʠʦʜ ʭʨʘʥʝʥʠʷ, 
ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ. ɹʘʢʪʝʨʠʠ ʵʥʜʦʬʠʪʳ ʩʧʦʩʦʙʥʳ ʧʨʦ-
ʥʠʢʘʪʴ ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʪʢʘʥʠ ʨʘʩʪʝʥʠʡ ʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʝʛʫʣʷʮʠʠ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ 
ʢʣʝʪʦʢ ʦʪ ʧʘʪʦʛʝʥʦʚ ʠ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ. ʈʘʥʝʝ ʥʘʤʠ ʠʟʫʯʝʥʘ ʩʧʦʩʦʙʥʦʩʪʴ 
ʰʪʘʤʤʘ B. subtilis 10-4 ʢʦʣʦʥʠʟʠʨʦʚʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʪʢʘʥʠ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ, ʘ ʪʘʢʞʝ 
ʤʦʜʫʣʠʨʦʚʘʪʴ ʟʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʛʠʜʨʦʧʦʥʥʳʭ ʩʪʝʨʠʣʴʥʳʭ ʢʣʫʙʥʝʡ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʟʘʢʣʘʜʢʦʡ ʥʘ ʭʨʘʥʝʥʠʝ. 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʟʘʱʠʪʥʳʭ ʨʝʘʢʮʠʡ ʢʘʨʪʦʬʝʣʷ ʚ ʧʝʨʠʦʜ ʭʨʘʥʝʥʠʷ ʧʨʠ ʧʨʝʜʧʦʩʘ-
ʜʦʯʥʦʡ ʠʥʦʢʫʣʷʮʠʠ ʢʣʫʙʥʝʡ B. subtilis 10-4. ʆʮʝʥʠʚʘʣʠ ʚ ʜʠʥʘʤʠʢʝ ʩʪʝʧʝʥʴ ʥʘʢʦʧʣʝʥʠʷ 
ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ï ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ (ʄɼɸ), 
ʩʪʨʝʩʩʦʚʦʛʦ ʤʝʪʘʙʦʣʠʪʘ ʧʨʦʣʠʥʘ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʨʦʣʴ ʦʩʤʦʣʠʪʘ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘ, ʩʦ-
ʜʝʨʞʘʥʠʝ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʘ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. 

ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ ɹʘʰʢʠʨʩʢʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʠʟ ʧʨʝ-
ʜʦʙʨʘʙʦʪʘʥʥʳʭ ʰʪʘʤʤʦʤ B. subtilis 10-4 (108 ʂʆɽ/ʤʣ) ʢʣʫʙʥʝʡ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʠ 
ʟʘʣʦʞʝʥʥʳʭ ʥʘ ʭʨʘʥʝʥʠʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 3Ñ1 Áʉ. ʂʦʥʮʝʥʪʨʘʮʠʶ ʄɼɸ ʢʣʫʙʥʷʭ ʦʧʨʝ-
ʜʝʣʷʣʠ ʩʦʛʣʘʩʥʦ (Heath, Packer, 1968), ʧʨʦʣʠʥʘ ï ʧʦ ʤʝʪʦʜʫ Bates (1973) ʚ ʤʦʜʠʬʠʢʘʮʠʠ 
ʂʘʣʠʥʢʠʥʦʡ (1985), ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ï ʧʦ ɻʆʉʊ 24556-89. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʣʫʙʥʠ ʢʘʨʪʦʬʝʣʷ, ʚʳʨʘʱʝʥʥʳʝ ʠʟ ʧʨʝʜʦʙʨʘʙʦʪʘʥʥʳʭ B. subtilis 
10-4 ʩʝʤʷʥ, ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʄɼɸ ʯʝʨʝʟ 30, 60 ʠ 90 ʜʥʝʡ 
ʭʨʘʥʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʦʙʨʘʙʦʪʘʥʥʳʤ ʢʦʥʪʨʦʣʝʤ. ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʣʠʥʘ ʚ ʢʣʫʙʥʷʭ 
ʧʦʚʳʰʘʣʦʩʴ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʧʨʦʷʚʣʝʥʠʠ ʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʙʠʦʧʨʝʧʘʨʘʪʘ. 
ʉʦʜʝʨʞʘʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʢʣʫʙʥʷʭ ʧʨʝʚʳʰʘʣʦ ʢʦʥʪʨʦʣʴ ʚ 1,2ï1,4 ʨʘʟʘ, ʯʪʦ 
ʫʢʘʟʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʠʭ ʙʦʣʴʰʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ, ʥʦ ʠ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 
ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʠʥʬʝʢʮʠʠ ʧʨʠ ʭʨʘʥʝʥʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 
ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʧʨʝʜʧʦʩʘʜʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʙʘʢʪʝʨʠʷʤʠ B. subtilis 10-4 ʥʘ 
ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʭʨʘʥʷʱʠʭʩʷ ʢʣʫʙʥʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʩʨʝʜʩʪʚʦʤ 
ʩʥʠʞʝʥʠʷ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʠ ʦʩʤʦʪʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʢʣʝʪʦʢ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʷ 
ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʘ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. 

         23-26-
00262, https://rscf.ru/project/23-26-00262. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
The effect of endophytic bacteria Bacillus subtilis and salicylic acid on some resistance and quality traits 

of stored Solanum tuberosum L. tubers infected with fusarium dry rot / O. Lastochkina, L. Pusenkova, D. 
Garshina, I. Mardanshin, S. Garipova, R. Yuldashev, I. Shpirnaya, C. Kasnak, R. Palamutoglu, M. Sobhani, 
S. Aliniaeifard // Plants. ï 2020. ï Vol. 9 (6). ï P. 738. doi.org/10.3390/plants9060738 
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ɸʅɸʃʀɿ ʉʊɸʈɽʅʀʗ ʉʀʄɹʀʆʊʀʏɽʉʂʀʍ ʂʃʋɹɽʅʔʂʆɺ ɻʆʈʆʍɸ 
ʇʆʉɽɺʅʆɻʆ (PISUM SATIVUM L.), ʀʅɼʋʎʀʈʆɺɸʅʅʆɻʆ ʇʆɺʓʐɽʅʅʆʁ 
ʊɽʄʇɽʈɸʊʋʈʆʁ, ɺ ʉʆʏɽʊɸʅʀʀ ʉ ʆɹʈɸɹʆʊʂʆʁ ɻʀɹɹɽʈɽʃʃʀʅʆʄ  
ʀ ʀʅɻʀɹʀʊʆʈʆʄ ʉʀʅʊɽɿɸ ʕʊʀʃɽʅɸ 

ʊ. ɸ. ʉʝʨʦʚʘ, ɸ. ɹ. ʂʠʪʘʝʚʘ, ʇ. ɻ. ʂʫʩʘʢʠʥ, ɺ. ɽ. ʎʳʛʘʥʦʚ 
ʌɻɹʅʋ ɺʅʀʀʉʍʄ, ʇʫʰʢʠʥ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 
t_serova@rambler.ru 

ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʦʚʳʰʝʥʥʳʭ 
ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʢʣʫʙʝʥʴʢʦʚ ʧʨʠʦʙʨʝʪʘʶʪ ʚʳʩʦ-
ʢʫʶ ʟʥʘʯʠʤʦʩʪʴ. 

ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʩʪʝʥʠʷ ʛʦʨʦʭʘ (Pisum sativum L.) ʣʠʥʠʠ SGE ʠ ʧʦ-
ʣʫʯʝʥʥʳʝ ʥʘ ʝʝ ʦʩʥʦʚʝ ʤʫʪʘʥʪʳ SGEFix--3 (sym26) ʠ SGEFix--7 (sym27), ʬʦʨʤʠʨʫʶʱʠʝ 
ʨʘʥʦ ʩʪʘʨʝʶʱʠʝ ʢʣʫʙʝʥʴʢʠ. ʏʝʨʝʟ 10 ʠʣʠ 21 ʜʝʥʴ ʧʦʩʣʝ ʠʥʦʢʫʣʷʮʠʠ Rhizobium legumi-
nosarum bv. viciae 3841 ʨʘʩʪʝʥʠʷ ʧʝʨʝʥʦʩʠʣʠ ʚ ʫʩʣʦʚʠʷ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 
(28 ÁC). ʆʙʨʘʙʦʪʢʘ ʛʠʙʙʝʨʝʣʣʠʥʦʤ (ɻɸ3) ʠʣʠ ʠʥʛʠʙʠʪʦʨʦʤ ʩʠʥʪʝʟʘ ʵʪʠʣʝʥʘ (ɸɺɻ) 
ʥʘʯʠʥʘʣʘʩʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʢʩʧʦʟʠʮʠʝʡ ʨʘʩʪʝʥʠʡ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ɺ ʫʩʣʦʚʠʷʭ ʚʳʨʘʱʠʚʘʥʠʷ ʧʨʠ 28 ÁC ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʨʘʟʨʫʰʝʥʠʝ 
ʢʣʝʪʦʢ ʟʦʥʳ ʠʥʬʝʢʮʠʠ ʠ ʨʘʥʥʝʡ ʟʦʥʳ ʘʟʦʪʬʠʢʩʘʮʠʠ ʚ ʘʧʠʢʘʣʴʥʦʡ ʯʘʩʪʠ ʢʣʫʙʝʥʴʢʘ ʫʞʝ 
ʯʝʨʝʟ 1 ʠ 3 ʜʥʷ ʵʢʩʧʦʟʠʮʠʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʟʨʫʰʝʥʠʝʤ ʢʣʝʪʦʢ ʮʝʣʦʛʦ 
ʢʣʫʙʝʥʴʢʘ. ɼʝʛʨʘʜʘʮʠʷ ʪʢʘʥʝʡ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʢʣʫʙʝʥʴʢʦʚ ʪʘʢʞʝ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʚʦʟ-
ʨʘʩʪʘʥʠʝʤ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩʦ ʩʪʘʨʝʥʠʝʤ ʠ ʟʘʱʠʪʥʳʤʠ ʨʝʘʢʮʠʷʤʠ, 
ʠ ʛʝʥʦʚ ʙʝʣʢʦʚ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ. 

ɺ ʢʣʫʙʝʥʴʢʘʭ ʨʘʩʪʝʥʠʡ ʛʦʨʦʭʘ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʧʨʠ 28 ÁC ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʩʝʤʠ 
ʜʥʝʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʙʨʘʙʦʪʢʦʡ ɻɸ3, ʥʘʙʣʶʜʘʣʦʩʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʙʦʣʴʰʦʡ ʟʦʥʳ ʩʪʘ-
ʨʝʥʠʷ ʚ ʘʧʠʢʘʣʴʥʦʡ ʯʘʩʪʠ ʢʣʫʙʝʥʴʢʘ, ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʘʷ ʝʛʦ ʯʘʩʪʴ ʙʳʣʘ ʧʨʝʜʩʪʘʚ-
ʣʝʥʘ ʟʦʥʦʡ ʘʟʦʪʬʠʢʩʘʮʠʠ. ɿʘʤʝʜʣʝʥʠʝ ʜʝʛʨʘʜʘʮʠʠ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʪʢʘʥʝʡ ʢʣʫʙʝʥʴʢʘ 
ʛʦʨʦʭʘ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʪʨʘʥʩʢʨʠʧʪʦʚ ʛʝʥʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ 
ʩʦ ʩʪʘʨʝʥʠʝʤ ʠ ʟʘʱʠʪʥʳʤʠ ʨʝʘʢʮʠʷʤʠ. ʇʨʠ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʤ, 9-ʜʥʝʚʥʦʤ, ʚʳʨʘʱʠʚʘ-
ʥʠʠ ʧʨʠ 28 ÁC ʵʪʦʪ ʵʬʬʝʢʪ ʛʠʙʙʝʨʝʣʣʠʥʘ ʦʩʣʘʙʝʚʘʣ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ɸɺɻ ʥʘ ʬʦʥʝ ʚʦʟ-
ʜʝʡʩʪʚʠʷ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʵʬʬʝʢʪ ʟʘʤʝʜʣʝʥʠʷ ʜʝʛʨʘʜʘʮʠʠ ʢʣʫʙʝʥʴʢʘ ʙʳʣ ʚʳ-
ʨʘʞʝʥ ʩʣʘʙʦ. 

ʋ ʤʫʪʘʥʪʦʚ ʛʦʨʦʭʘ ʧʦ ʛʝʥʘʤ Sym26 ʠ Sym27 ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʧʨʠ 28 ÁC ʚ ʪʝʯʝʥʠʝ 
ʪʨʝʭ ʜʥʝʡ ʥʘʙʣʶʜʘʣʦʩʴ ʫʩʢʦʨʝʥʥʘʷ ʜʝʛʨʘʜʘʮʠʷ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʩʦʧʨʦʚʦʞʜʘ-
ʝʤʘʷ ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʤʘʨʢʝʨʥʳʭ çʛʝʥʦʚ ʩʪʘʨʝʥʠʷè ʠ ʛʝʥʦʚ 
ʟʘʱʠʪʥʳʭ ʨʝʘʢʮʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʘʢʪʠʚʘʮʠʷ ʩʪʘʨʝʥʠʷ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʢʣʫʙʝʥʴʢʘ 
ʛʦʨʦʭʘ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʧʦʚʨʝʞʜʝʥʠʝʤ ʝʛʦ ʘʧʠ-
ʢʘʣʴʥʦʡ ʯʘʩʪʠ. ʇʨʠ ʵʪʦʤ ʦʙʨʘʙʦʪʢʘ ʵʢʟʦʛʝʥʥʦʡ ɻɸ3 ʟʘʤʝʜʣʷʣʘ ʘʧʠʢʘʣʴʥʦʝ ʩʪʘʨʝʥʠʝ 
ʢʣʫʙʝʥʴʢʘ. ʋ ʤʫʪʘʥʪʦʚ ʛʦʨʦʭʘ ʩ ʨʘʥʦ ʩʪʘʨʝʶʱʠʤʠ ʢʣʫʙʝʥʴʢʘʤʠ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤ-
ʧʝʨʘʪʫʨʝ ʫʩʢʦʨʷʣʦʩʴ ʠʥʜʫʮʠʨʦʚʘʥʥʦʝ ʤʫʪʘʮʠʷʤʠ ʩʪʘʨʝʥʠʝ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʢʣʫʙʝʥʴʢʘ. 

         21-16-
00117, https://rscf.ru/project/21-16-00117/. 
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ɺʃʀʗʅʀɽ ʈʀɿʆɹɸʂʊɽʈʀʁ ʅɸ ɸɼɸʇʊɸʎʀʆʅʅʓʁ ʇʆʊɽʅʎʀɸʃ 
ʄʀʂʈʆʂʃʆʅʆɺ ʂɸʈʊʆʌɽʃʗ ɺ ɸʕʈʆʇʆʅʀʂɽ 

ʆ. ɺ. ʊʢʘʯʝʥʢʦ 1, ʅ. ɺ. ɽʚʩʝʝʚʘ 2, ʂ. ʖ. ʂʘʨʛʘʧʦʣʦʚʘ 1, ɸ. ʖ. ɼʝʥʠʩʦʚʘ 1, 
ɸ. ɸ. ʂʫʣʠʢʦʚ 1, ʅ. ʅ. ʇʦʟʜʥʷʢʦʚʘ 2, ɻ. ʃ. ɹʫʨʳʛʠʥ 1,2 

1 ʌɻɹʆʋ ɺʆ ɺʘʚʠʣʦʚʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʨʘʪʦʚ, ʈʦʩʩʠʷ 
2 ʀɹʌʈʄ ʈɸʅ, ʌʀʎ çʉʘʨʘʪʦʚʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈɸʅè, ʉʘʨʘʪʦʚ, ʈʦʩʩʠʷ 
oktkachenko@yandex.ru 

ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ in vitro ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʠʭ ʘʜʘʧʪʘʮʠ-
ʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʠ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ 
ʪʝʤʧʘʭ ʨʦʩʪʘ ʧʦʩʣʝ ʚʳʩʘʜʢʠ ex vitro. ʀʥʦʢʫʣʷʮʠʷ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʥʘ ʵʪʘʧʝ ʢʫʣʴʪʠʚʠʨʦ-
ʚʘʥʠʷ in vitro ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʠʤʠ ʨʠʟʦʙʘʢʪʝʨʠʷʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡ-
ʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝ-
ʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ ʤʠʢʨʦʢʣʦʥʦʚ ʢʘʨʪʦʬʝʣʷ ʧʨʠ ʠʥʦʢʫʣʷʮʠʠ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʠ-
ʤʠ ʨʠʟʦʙʘʢʪʝʨʠʷʤʠ ʚ ʧʨʦʮʝʩʩʝ ʘʜʘʧʪʘʮʠʠ ʠʭ ʢ ʫʩʣʦʚʠʷʤ ex vitro ʚ ʘʵʨʦʧʦʥʥʦʡ ʫʩʪʘʥʦʚʢʝ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʠʢʨʦʨʘʩʪʝʥʠʷ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʦʚ ʅʝʚʩʢʠʡ ʠ 
ʂʦʥʜʦʨ, ʢʦ-ʠʥʦʢʫʣʠʨʦʚʘʥʥʳʝ in vitro ʜʚʫʤʷ ʰʪʘʤʤʘʤʠ ʨʠʟʦʙʘʢʪʝʨʠʡ Azospirillum 
baldaniorum Sp245 ʠ Ochrobactrum cytisi IPA7.2 ʠʣʠ Azospirillum baldaniorum Sp245 ʠ 
Kocuria rosea T1Ks19. ɺ ʧʨʦʮʝʩʩʝ ʘʜʘʧʪʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʘʵʨʦʧʦʥʠʢʠ ʚ ʪʝʯʝʥʠʝ 21 ʩʫʪ. 
ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʤʠʢʨʦʨʘʩʪʝʥʠʷ ʧʦ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. 
ʉʦʜʝʨʞʘʥʠʝ ʥʘ ʢʦʨʥʷʭ ʨʘʩʪʝʥʠʡ ʨʠʟʦʙʘʢʪʝʨʠʡ ʢʘʞʜʦʛʦ ʰʪʘʤʤʘ ʢʦʥʪʨʦʣʠʨʦʚʘʣʦʩʴ ʠʤ-
ʤʫʥʦʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. 

ʀʥʦʢʫʣʷʮʠʷ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʧʨʠʚʦʜʠʣʘ ʢ ʩʪʠʤʫʣʠʨʦʚʘ-
ʥʠʶ ʨʦʩʪʘ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ in vitro ʠ ʚ ʘʵʨʦʧʦʥʥʦʡ ʫʩʪʘʥʦʚ-
ʢʝ. ʅʘ ʵʪʘʧʝ ʘʜʘʧʪʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ ex vitro ʤʠʢʨʦʨʘʩʪʝʥʠʷ ʠʩʧʳʪʳʚʘʣʠ ʩʪʨʝʩʩ, ʯʪʦ ʧʨʦ-
ʷʚʣʷʣʦʩʴ ʚ ʧʦʚʳʰʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ ʠ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ, ʘ 
ʪʘʢʞʝ ʚ ʧʦʚʳʰʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʢʘʪʘʣʘʟʳ ʠ 
ʧʝʨʦʢʩʠʜʘʟʳ. ʇʨʠ ʵʪʦʤ ʙʘʢʪʝʨʠʟʘʮʠʷ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʚʳʟʳʚʘʣʘ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʘʢ-
ʪʠʚʥʦʩʪʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʬʝʨʤʝʥʪʦʚ ʢʘʪʘʣʘʟʳ ʠ ʧʝʨʦʢʩʠʜʘʟʳ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʫʩʢʦ-
ʨʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ ʚ ʣʠʩʪʴʷʭ ʦʧʳʪʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ. ʋʩʪʘʥʦʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʙʘʢʪʝʨʠʟʘʮʠʠ ʤʠʢʨʦʨʘʩʪʝ-
ʥʠʡ ʢʘʨʪʦʬʝʣʷ ʥʘ ʫʨʦʞʘʡ ʤʠʥʠʢʣʫʙʥʝʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʨʘʩʪʝ-
ʥʠʷʭ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʦʟʜʦ-
ʨʦʚʣʝʥʥʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʵʪʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ. 

         22-26-
00087, https://rscf.ru/en/project/22-26-0008.7. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ʇʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦ/ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʨʠʟʦʩʬʝʨʥʳʤʠ 

ʙʘʢʪʝʨʠʷʤʠ ʚ ʫʩʣʦʚʠʷʭ ʘʵʨʦʧʦʥʠʢʠ / ʆ. ɺ. ʊʢʘʯʝʥʢʦ, ʅ. ɺ. ɽʚʩʝʝʚʘ, ʂ. ʖ. ʂʘʨʛʘʧʦʣʦʚʘ, ɸ. ʖ. ɼʝʥʠʩʦʚʘ, 
ɸ. ɸ. ʂʫʣʠʢʦʚ, ʅ. ʅ. ʇʦʟʜʥʷʢʦʚʘ, ɻ. ʃ. ɹʫʨʳʛʠʥ // ɸʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ. ï 2023. ï ˉ 3. ï ʉ. 65ï72. 
doi: 10.28983/asj.y2023i3pp65-72 
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ɺʃʀʗʅʀɽ PSEUDOMONAS PLECOGLOSSICIDA 2,4-D ʀ ɻʋʄʋʉʆɺʓʍ 
ʂʀʉʃʆʊ ʅɸ ʈʆʉʊ, ʍʃʆʈʆʌʀʃʃ ʀ ɸɿʆʊʅʓʁ ʉʊɸʊʋʉ ʈɸʉʊɽʅʀʁ 
ʇʐɽʅʀʎʓ ɺ ʋʉʃʆɺʀʗʍ ɿɸʉʋʍʀ 

ɸ. ɺ. ʌʝʦʢʪʠʩʪʦʚʘ, ʄ. ɼ. ʊʠʤʝʨʛʘʣʠʥ, ʊ. ɺ. ʈʘʤʝʝʚ, ʉ. ʇ. ʏʝʪʚʝʨʠʢʦʚ 
ʋʀɹ ʋʌʀʎ ʈɸʅ, ʋʬʘ, ʈʦʩʩʠʷ  
feoktistova.arisha@yandex.ru 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʘʫʢʩʠʥʧʨʦʜʫʮʠʨʫʶʱʝʛʦ ʰʪʘʤʤʘ ʙʘʢʪʝʨʠʡ ʠ ʛʫ-
ʤʘʪʦʚ ʥʘ ʨʦʩʪ, ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ, ʠʥʜʝʢʩ ʘʟʦʪʥʦʛʦ ʙʘʣʘʥʩʘ ʫ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ ʚ 
ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʠʡ ʰʪʘʤʤ ʙʘʢʪʝʨʠʡ Pseudomonas 
plecoglossicida 2,4-D ʠ ʛʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ (ɻɺ), ʩʦʩʪʦʷʱʠʝ ʠʟ ʛʫʤʫʩʦʚʳʭ ʢʠʩʣʦʪ (ʛʫ-
ʤʠʥʦʚʳʝ ʠ ʬʫʣʴʚʦʢʠʩʣʦʪʳ), ʠʟʚʣʝʯʝʥʥʳʝ ʠʟ ʙʫʨʦʛʦ ʫʛʣʷ. ʆʧʳʪ ʧʨʦʚʦʜʠʣʠ ʥʘ ʤʷʛʢʦʡ 
ʷʨʦʚʦʡ ʧʰʝʥʠʮʝ (Triticum aestivum L.). ʂʦʥʮʝʥʪʨʘʮʠʶ ʭʣʦʨʦʬʠʣʣʘ ʠ ʠʥʜʝʢʩ ʘʟʦʪʥʦʛʦ 
ʙʘʣʘʥʩʘ (NBI) ʠʟʤʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘʪʦʨʘ ʨʘʩʪʝʥʠʡ Dualex Scientific+ (ʌʨʘʥʮʠʷ). 

ɹʝʟ ʦʙʨʘʙʦʪʦʢ ʟʘʩʫʭʘ ʧʦʜʘʚʣʷʣʘ ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ, ʯʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʚ ʩʥʠ-
ʞʝʥʠʠ ʤʘʩʩʳ, ʢʘʢ ʧʦʙʝʛʦʚ, ʪʘʢ ʠ ʢʦʨʥʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʣʠʚʘʝʤʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. ʆʙ-
ʨʘʙʦʪʢʘ ʧʰʝʥʠʮʳ, ʠʩʧʳʪʳʚʘʶʱʠʭ ʟʘʩʫʭʫ, ʙʘʢʪʝʨʠʝʡ, ʣʠʙʦ ɻɺ, ʦʪʜʝʣʴʥʦ ʠʣʠ ʚ ʢʦʤʙʠ-
ʥʘʮʠʠ, ʩʪʠʤʫʣʠʨʦʚʘʣʠ ʨʦʩʪ ʧʦʙʝʛʦʚ, ʪʘʢ ʯʪʦ ʠʭ ʜʣʠʥʘ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʜʣʠʥʳ ʭʦʨʦʰʦ 
ʧʦʣʠʚʘʝʤʳʭ ʨʘʩʪʝʥʠʡ. ʅʝ ʙʳʣʦ ʥʠʢʘʢʦʡ ʨʘʟʥʠʮʳ ʚ ʜʣʠʥʝ ʧʦʙʝʛʘ ʤʝʞʜʫ ʨʘʩʪʝʥʠʷʤʠ, 
ʦʙʨʘʙʦʪʘʥʥʳʤʠ ʙʘʢʪʝʨʠʝʡ ʠʣʠ ʛʫʤʠʥʦʚʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʥʦ ʠʭ ʢʦʤʙʠʥʘʮʠʷ ʙʳʣʘ ʙʦʣʝʝ 
ʵʬʬʝʢʪʠʚʥʦʡ, ʯʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʚ ʥʘʠʙʦʣʴʰʝʡ ʜʣʠʥʝ ʧʦʙʝʛʘ. ʄʘʩʩʘ ʧʦʙʝʛʦʚ ʨʘʩʪʝʥʠʡ ʚ 
ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʫ ʨʘʩʪʝʥʠʡ, ʥʝ ʠʩʧʳʪʳʚʘʶʱʠʭ ʥʝʜʦʩʪʘʪʦʢ ʚʣʘʛʠ. ʄʘʩ-
ʩʘ ʢʦʨʥʷ ʨʘʩʪʝʥʠʡ, ʙʝʟ ʦʙʨʘʙʦʪʦʢ, ʪʘʢʞʝ ʩʥʠʞʘʣʘʩʴ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ. ʉʦʚʤʝʩʪʥʘʷ ʦʙ-
ʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ ʙʘʢʪʝʨʠʷʤʠ ʠ ɻɺ ʧʦʚʳʰʘʣʘ ʤʘʩʩʫ ʢʦʨʥʷ ʧʨʠ ʟʘʩʫʭʝ ʜʦ 
ʫʨʦʚʥʷ ʧʦʣʠʪʳʭ ʨʘʩʪʝʥʠʡ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʭʣʦʨʦʬʠʣʣʘ ʩʥʠʞʘʣʘʩʴ ʧʨʠ ʜʝʬʠʮʠʪʝ ʚʦʜʳ, ʘ ʚʩʝ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝ-
ʥʠʡ ʫʚʝʣʠʯʠʚʘʣʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦ ʫʨʦʚʥʷ ʭʦʨʦʰʦ ʧʦʣʠʚʘʝʤʳʭ ʨʘʩʪʝʥʠʡ. ʅʝ ʙʳʣʦ ʥʠ-
ʢʘʢʦʡ ʨʘʟʥʠʮʳ ʚ ʩʦʜʝʨʞʘʥʠʠ ʭʣʦʨʦʬʠʣʣʘ ʤʝʞʜʫ ʨʘʩʪʝʥʠʷʤʠ, ʦʙʨʘʙʦʪʘʥʥʳʤʠ ʠʣʠ ʙʘʢ-
ʪʝʨʠʷʤʠ, ʠʣʠ ɻɺ, ʥʦ ʠʭ ʢʦʤʙʠʥʘʮʠʷ ʧʨʠʚʝʣʘ ʢ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʋ ʨʘʩʪʝ-
ʥʠʡ, ʥʠʯʝʤ ʥʝ ʦʙʨʘʙʦʪʘʥʥʳʭ, NBI ʚ ʣʠʩʪʴʷʭ ʫʤʝʥʴʰʘʣʩʷ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ, ʥʦ ʢʘʞʜʘʷ 
ʦʙʨʘʙʦʪʢʘ ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʷ ʧʦʚʳʰʘʣʠ ʧʦʢʘʟʘʪʝʣʴ ʜʦ ʫʨʦʚʥʷ ʨʘʩʪʝʥʠʡ, ʥʝ ʠʩʧʳʪʳʚʘʶ-
ʱʠʭ ʜʝʬʠʮʠʪ ʚʦʜʳ. ʇʦʚʳʰʝʥʠʝ NBI ʢʦʨʨʝʣʠʨʦʚʘʣʦ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʭʣʦʨʦʬʠʣʣʘ ʧʦʜ 
ʚʣʠʷʥʠʝʤ ʰʪʘʤʤʘ ʙʘʢʪʝʨʠʡ ʠ ɻɺ. ʋʚʝʣʠʯʝʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʙʳʣʦ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʦ ʫ 
ʨʘʩʪʝʥʠʡ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʙʘʢʪʝʨʠʷʤʠ ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʝʡ ʩ ʛʫʤʘʪʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʩʪʠʤʫʣʷʮʠʷ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ ʧʨʠ 
ʩʦʚʤʝʩʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʠʭ P. plecoglossicida 2,4-D ʩ ɻɺ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʢʦʧʣʝʥʠʝ ʤʘʩʩʳ 
ʨʘʩʪʝʥʠʡ ʩʚʷʟʘʥʦ ʩ ʘʢʪʠʚʘʮʠʝʡ ʨʦʩʪʘ ʢʦʨʥʷ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʠʥʜʝʢʩʘ ʘʟʦʪ-
ʥʦʛʦ ʙʘʣʘʥʩʘ ʠ ʭʣʦʨʦʬʠʣʣʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʝʥʠʡ. ɺʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʚʤʝʩʪ-
ʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʘʢʪʝʨʠʡ ʠ ʛʫʤʘʪʦʚ, ʯʝʤ ʣʶʙʳʤ ʠʟ ʥʠʭ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʤʦʞʝʪ 
ʥʘʡʪʠ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 
ʧʰʝʥʠʮʳ ʢ ʟʘʩʫʭʝ. 

         22-26-
00147, https://rscf.ru/project/22-26-00147/. 
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ʈʆʉʊʆʉʊʀʄʋʃʀʈʋʖʑɽɽ ɼɽʁʉʊɺʀɽ ʈʀɿʆʉʌɽʈʅʓʍ ɹɸʂʊɽʈʀʁ  
ʅɸ ʇʈʆʈʆʉʊʂʀ ʇʐɽʅʀʎʓ 

ɺ. ʉ. ʏʝʨʥʦʚʘ, ʉ. ɸ. ʀʙʨʘʛʠʤʦʚʘ
ʅʀʀ ʄɻʋ ʠʤ. ʅ. ʇ. ʆʛʘʨʝʚʘ, ʉʘʨʘʥʩʢ, ʈʦʩʩʠʷ 
chernovaleria27@mail.ru 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʝʤʝʥʘ ʧʰʝʥʠʮʳ ʩʦʨʪʘ çʄʠʨʦʥʦʚʩʢʘʷ 
808è. ʇʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʤʝʥʘ ʩʪʝʨʠʣʠʟʦʚʘʣʠ ʩʤʝʩʴʶ 70% ʵʪʘʥʦʣʘ ʠ 3 % ʨʘʩʪʚʦʨʘ 
ʧʝʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1 ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʧʨʠʤʝ-
ʥʷʣʠ ʙʠʦʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʤʦʥʦʢʫʣʴʪʫʨ Pseudomonas aureofaciens ɺ-11634 ʠ 
Azotobacter vinelandii ɼ-08, ʘ ʪʘʢʞʝ ʠʭ ʢʦʥʩʦʨʮʠʫʤʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʫʣʴʪʠ-
ʚʠʨʦʚʘʥʠʷ ʙʘʢʪʝʨʠʡ ʥʘ ʤʝʣʘʩʩʥʦʡ ʩʨʝʜʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ ʧʨʠ 28Ñ1 Áʉ 
ʚ ʪʝʯʝʥʠʝ 24 ʯ. ʉʝʤʝʥʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 100 ʰʪʫʢ ʟʘʤʘʯʠʚʘʣʠ ʚ ʙʠʦʧʨʝʧʘʨʘʪʘʭ (ɹʇ), ʨʘʟʚʝ-
ʜʝʥʥʳʡ ʚʦʜʦʡ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:100 (ʦʧʳʪ) ʠ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʝ (ʢʦʥʪʨʦʣʴ) ʚ ʪʝʯʝʥʠʝ 
1 ʯ. ʉʝʤʝʥʘ ʨʘʩʢʣʘʜʳʚʘʣʠ ʚ ʯʘʰʢʠ ʇʝʪʨʠ ʥʘ ʩʪʝʨʠʣʴʥʫʶ ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ ʙʫʤʘʛʫ ʠ ʚʳ-
ʜʝʨʞʠʚʘʣʠ 2 ʩʫʪ., ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʨʦʩʪʢʠ ʟʘʚʦʨʘʯʠʚʘʣʠ ʚ ʨʫʣʦʥ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʠ 
ʠ ʧʦʤʝʱʘʣʠ ʚ ʩʨʝʜʫ ʍʦʛʣʘʥʜʘ-ɸʨʥʦʥʘ. ʇʨʦʨʘʱʠʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʢʘ-
ʤʝʨʝ ʚ ʪʝʯʝʥʠʝ 5 ʩʫʪ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʠʥʢʫʙʘʮʠʠ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠ ʦʮʝʥʢʫ ʤʦʨʬʦʤʝʪ-
ʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʨʦʩʪʢʦʚ. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ 
ʧʰʝʥʠʮʳ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʢʦʥʩʦʨʮʠʫʤʦʤ. ʇʨʠ ʵʪʦʤ ʵʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʚʩʭʦʞʝʩʪʴ 
ʩʦʩʪʘʚʠʣʘ ʥʘ 12,5 % ʙʦʣʴʰʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ, ʘ ʧʨʠʙʘʚʢʘ ʚ ʤʘʩʩʝ ʢʦʨʥʷ ʠ ʧʦʙʝʛʘ 
ʥʘ 85 ʠ 50 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʞʝ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʢʦʨʥʷ ʦʧʳʪʥʳʭ ʚʘʨʠ-
ʘʥʪʦʚ ʥʘ 42,9 % ʠ ʧʦʙʝʛʘ ʥʘ 22,0 %. ʋ ʙʠʦʦʙʨʘʙʦʪʘʥʥʳʭ ʧʨʦʨʦʩʪʢʦʚ ʦʪʤʝʯʝʥʦ ʙʦʣʴʰʝʝ 
ʨʘʟʚʠʪʠʝ ʨʦʩʪʦʚʦʡ ʪʨʫʙʢʠ, ʢʦʨʥʝʚʳʭ ʚʦʣʦʩʢʦʚ ʠ ʫʪʦʣʱʝʥʠʝ ʢʦʨʝʰʢʦʚ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 
ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʠʤ ʚʣʠʷʥʠʝʤ ʤʠʢʨʦʙʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʝ ʢʦʥ-
ʩʦʨʮʠʫʤʘ ʙʘʢʪʝʨʠʡ Pseudomonas aureofaciens ʠ Azotobacter vinelandii ʦʢʘʟʳʚʘʝʪ ʙʦʣʝʝ 
ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʥʦʢʫʣʴ-
ʪʫʨʘʤʠ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʩʫʤʤʘʨʥʦʛʦ ʵʬʬʝʢʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʤʦʨʬʦʤʝʪʨʠ-
ʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʨʠʟʦʩʬʝʨʥʳʭ 
ʙʘʢʪʝʨʠʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʦʩʪ, ʨʘʟ-
ʚʠʪʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʨʦʩʪʢʦʚ ʧʰʝʥʠʮʳ. 

ʆʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ ʞʠʜʢʠʭ ʧʨʝʧʘʨʘʪʠʚʥʳʭ ʬʦʨʤ ʦʛʨʘʥʠʯʝʥʦ ʢʦʨʦʪʢʠʤʠ ʩʨʦʢʘʤʠ 
ʭʨʘʥʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʥʘʧʦʣʥʠʪʝʣʝʡ. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ʏʝʨʥʦʚʘ ɺ. ʉ. ɺʣʠʷʥʠʝ ʥʘʧʦʣʥʠʪʝʣʝʡ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʙʠʦʧʨʝʧʘʨʘʪʘ / ɺ. ʉ. ʏʝʨʥʦʚʘ, 

ʉ. ɸ. ʀʙʨʘʛʠʤʦʚʘ // ʀʥʪʝʛʨʘʮʠʷ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʙʠʦ- ʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠ 
ʙʠʦʪʝʭʥʦʣʦʛʠʠ : ʤʘʪʝʨʠʘʣʳ XVI ɺʩʝʨʦʩ. ʥʘʫʯ. ʠʥʪʝʨʥʝʪ-ʢʦʥʬ. ï 2022. ï ʉ. 110ï111.  
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ʕʥʜʦʬʠʪʥʳʝ ʙʘʢʪʝʨʠʠ ï ʪʠʧʠʯʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚʥʫʪʨʝʥʥʝʡ ʤʠʢʨʦʙʠʦʪʳ ʨʘʩʪʠ-
ʪʝʣʴʥʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʨʦʩʪ ʨʘʩʪʝʥʠʷ. ʇʨʠ ʠʥʦʢʫʣʷʮʠʠ ʩʝʤʷʥ ʙʘʢʪʝʨʠʠ 
ʩʧʦʩʦʙʥʳ ʫʣʫʯʰʘʪʴ ʬʦʩʬʦʨʥʦʝ ʠ ʘʟʦʪʥʦʝ ʧʠʪʘʥʠʝ, ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠ-
ʪʠʝ ʨʘʩʪʝʥʠʷ ʙʣʘʛʦʜʘʨʷ ʧʨʦʜʫʢʮʠʠ ʛʦʨʤʦʥʦʚ, ʩʥʠʞʘʪʴ ʠʣʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʦʪʨʠʮʘʪʝʣʴ-
ʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʪʝʥʠʷ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʜʥʘʢʦ ʜʣʷ ʬʦʨʤʠʨʦ-
ʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʠʤʙʠʦʟʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʦʙʨʘʪʴ ʥʝ ʪʦʣʴʢʦ ʰʪʘʤʤ ʢ ʦʧʨʝʜʝʣʝʥʥʦ-
ʤʫ ʨʘʩʪʝʥʠʶ, ʥʦ ʠ ʜʦʟʫ ʧʨʝʧʘʨʘʪʘ, ʧʦʩʢʦʣʴʢʫ ʫʨʦʚʝʥʴ ʠʥʬʝʢʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʦʙʫ-
ʩʣʦʚʣʠʚʘʝʪ ʩʪʝʧʝʥʴ ʧʨʦʷʚʣʝʥʠʷ ʬʠʪʦʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʫ 
ʨʘʟʥʳʭ ʩʦʨʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʦʮʝʥʠʪʴ ʘʢʪʠʚʥʦʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪ-
ʥʳʭ ʬʝʨʤʝʥʪʦʚ ʨʘʩʪʝʥʠʷ ʚ ʦʪʚʝʪ ʥʘ ʠʥʦʢʫʣʷʮʠʶ ʵʥʜʦʬʠʪʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ ʢʘʢ ʨʝʘʢʮʠʶ 
ʥʘ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʚʟʨʳʚ, ʚʦʟʥʠʢʘʶʱʠʡ ʧʨʠ ʟʘʩʝʣʝʥʠʠ ʙʘʢʪʝʨʠʷʤʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʢʘ-
ʥʝʡ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʠʥʦʢʫʣʷʮʠʠ ʜʚʫʭ ʩʦʨʪʦʚ ʬʘʩʦʣʠ ʨʘʟʥʳʤʠ ʜʦ-
ʟʘʤʠ ʙʘʢʪʝʨʠʡ Bacillus subtilis 10-4 ʠ 26ɼ ʥʘ ʨʦʩʪ ʧʨʦʨʦʩʪʢʦʚ ʠ ʘʢʪʠʚʥʦʩʪʴ ʧʝʨʦʢʩʠʜʘʟʳ 
ʠ ʢʘʪʘʣʘʟʳ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʢʘʥʷʭ. 

ʇʦʚʝʨʭʥʦʩʪʥʦ ʩʪʝʨʠʣʠʟʦʚʘʥʥʳʝ ʩʝʤʝʥʘ ʬʘʩʦʣʠ ʩʦʨʪʦʚ ʋʬʠʤʩʢʘʷ ʠ ɿʦʣʦʪʠʩʪʘʷ 
ʠʥʦʢʫʣʠʨʦʚʘʣʠ ʰʪʘʤʤʘʤʠ B. subtilis 10-4 ʠ 26ɼ ʚ ʤʘʣʦʡ (5Ŀ105 ʢʣ/ʤʣ) ʠ ʙʦʣʴʰʦʡ 
(5Ŀ108 ʢʣ/ʤʣ) ʜʦʟʘʭ, ʢʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʠ ʩʝʤʝʥʘ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʚʦʜʦʡ. ʉʝʤʝʥʘ ʧʨʦʨʘʱʠ-
ʚʘʣʠ ʥʘ ʙʫʤʘʞʥʳʭ ʬʠʣʴʪʨʘʭ ʚ ʪʝʤʥʦʪʝ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʅʝʜʝʣʴʥʳʝ ʧʨʦ-
ʨʦʩʪʢʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʚʩʭʦʞʝʩʪʠ, ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ, ʜʣʠʥʝ ʦʩʝʚʳʭ ʦʨʛʘʥʦʚ, ʢʦʣʠʯʝ-
ʩʪʚʫ ʙʦʢʦʚʳʭ ʠ ʧʨʠʜʘʪʦʯʥʳʭ ʢʦʨʥʝʡ. ʇʝʨʦʢʩʠʜʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʧʨʦʨʦʩʪʢʘʭ ʦʧʨʝʜʝ-
ʣʷʣʠ ʧʦ (ɸʟʥʘʙʘʝʚʘ ʠ ʜʨ., 2002), ʢʘʪʘʣʘʟʥʫʶ ï ʧʦ (ʂʦʨʦʣʶʢ, 1988). ʂʘʞʜʳʡ ʚʘʨʠʘʥʪ 
ʦʧʳʪʘ ʚʢʣʶʯʘʣ ʪʨʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʯʝʪʳʨʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʦʚʪʦʨʘ. ɼʘʥʥʳʝ ʦʙʨʘʙʘʪʳ-
ʚʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʧʨʠ  = 0,95. 

ʀʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʩʦʨʪʘ ʋʬʠʤʩʢʘʷ ʦʙʦʠʤʠ ʰʪʘʤʤʘʤʠ ʧʨʠʚʦʜʠʣʘ ʢ ʪʦʨʤʦʞʝʥʠʶ 
ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʧʦ ʚʩʝʤ ʨʦʩʪʦʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʨʪ ɿʦʣʦ-
ʪʠʩʪʘʷ ʦʪʤʝʯʝʥʦ ʚ ʚʘʨʠʘʥʪʘʭ ʠʥʦʢʫʣʷʮʠʠ ʰʪʘʤʤʦʤ 26ɼ ʚ ʤʘʣʦʡ ʜʦʟʝ: ʧʦʚʳʩʠʣʘʩʴ 
ʚʩʭʦʞʝʩʪʴ ʥʘ 69 %, ʤʘʩʩʘ ʧʨʦʨʦʩʪʢʘ 28 %, ʫʚʝʣʠʯʠʣʠʩʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʜʘʪʦʯʥʳʭ ʢʦʨ-
ʥʝʡ ʥʘ 31 % ʠ ʜʣʠʥʘ ʢʦʨʥʷ ï ʥʘ 83 %. 

ʉʦʨʪʘ ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʠ ʧʝʨʦʢʩʠʜʘʟʳ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʩʪʝʥʠ-
ʷʭ. ɺ ʧʨʦʨʦʩʪʢʘʭ ʩʦʨʪʘ ʋʬʠʤʩʢʘʷ ʠʭ ʘʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʥʘ 20 % ʚʳʰʝ, ʯʝʤ ʫ ʩʦʨʪʘ ɿʦʣʦ-
ʪʠʩʪʘʷ. ʇʨʠ ʠʥʦʢʫʣʷʮʠʠ ʦʙʦʠʤʠ ʰʪʘʤʤʘʤʠ ʚ ʤʘʣʦʡ ʜʦʟʝ ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʙʳʣʘ 
ʩʥʠʞʝʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʚ ʧʨʦʨʦʩʪʢʘʭ ʦʙʦʠʭ ʩʦʨʪʦʚ. ɺ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-
ʥʦʤ ʧʦ ʨʦʩʪʦʚʳʤ ʧʘʨʘʤʝʪʨʘʤ ʚʘʨʠʘʥʪʝ (ɿʦʣʦʪʠʩʪʘʷ+26ɼ 105 ʢʣ/ʤʣ) ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘ-
ʟʳ ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʘ (ʥʠʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʥʘ 15 %). ɸʢʪʠʚʥʦʩʪʴ ʧʝʨʦʢʩʠʜʘʟʳ 
ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʦʙʨʘʙʦʪʦʢ ʙʳʣʘ ʚʳʰʝ ʢʦʥʪʨʦʣʷ ʪʦʣʴʢʦ ʚ ʨʘʩʪʝʥʠʷʭ 
ʩʦʨʪʘ ɿʦʣʦʪʠʩʪʘʷ. 

ʇʦ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʠ ʧʝʨʦʢʩʠʜʘʟʳ ʚ ʪʢʘʥʷʭ 7-ʩʫʪʦʯʥʳʭ ʧʨʦʨʦʩʪʢʦʚ ʬʘʩʦʣʠ 
ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʜʦʟʦ-ʩʧʝʮʠʬʠʯʥʦʝ ʠ ʩʦʨʪʦ-ʩʧʝʮʠʬʠʯʥʦʝ ʚʣʠʷʥʠʝ ʠʥʦʢʫʣʷʮʠʠ ʵʥʜʦ-
ʬʠʪʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ, ʦʜʥʘʢʦ ʰʪʘʤʤʦ-ʩʧʝʮʠʬʠʯʥʳʡ ʵʬʬʝʢʪ ʥʝʩʫʱʝʩʪʚʝʥʥʳʡ. 

         23-24-
00602, https://rscf.ru/project/23-24-00602/. 
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ʈʆʃʔ ʈʀɿʆʉʌɽʈʅʆʁ ɹɸʂʊɽʈʀʀ PSEUDOMONAS FLUORESCENS 2137  
ɺ ɸʂʊʀɺɸʎʀʀ ɿɸʑʀʊʅʓʍ ʈɽɸʂʎʀʁ ʗʏʄɽʅʗ ʇʈʀ ʌʋɿɸʈʀʆɿɽ 

ɸ. ʀ. ʐʘʧʦʰʥʠʢʦʚ 1, ʄ. ʀ. ʃʝʙʝʜʠʥʩʢʠʡ 1, ɺ. ʖ. ʐʘʭʥʘʟʘʨʦʚʘ 1, 
ʅ. ɸ. ɺʠʰʥʝʚʩʢʘʷ1, ɽ. ɺ. ɹʦʨʦʜʠʥʘ 1, ɼ. ʉ. ʉʳʨʦʚʘ 1, ʆ. ʅ. ʂʦʚʘʣʝʚʘ 2, 
ʆ. ʂ. ʉʪʨʫʥʥʠʢʦʚʘ 1 
1 ʌɻɹʅʋ ɺʅʀʀʉʍʄ, ʇʫʰʢʠʥ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 
2 ʌʀʎ ɺʀʈ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 
ai-shaposhnikov@mail.ru 

Fusarium culmorum (W. G. Sm.) Sacc. ï ʦʧʘʩʥʳʡ ʧʦʯʚʦʦʙʠʪʘʶʱʠʡ ʬʠʪʦʧʘʪʦʛʝʥʥʳʡ 
ʛʨʠʙ, ʷʚʣʷʶʱʠʡʩʷ ʚʦʟʙʫʜʠʪʝʣʝʤ ʢʦʨʥʝʚʦʡ ʠ ʩʪʝʙʣʝʚʦʡ ʛʥʠʣʠ. ʌʫʟʘʨʠʦʟʳ ʟʝʨʥʦʚʳʭ, ʚʳ-
ʟʚʘʥʥʳʝ ʵʪʠʤ ʬʠʪʦʧʘʪʦʛʝʥʦʤ, ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʷ ʠ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʟʝʨ-
ʥʘ. ʆʜʥʠʤ ʠʟ ʘʛʝʥʪʦʚ ʙʠʦʢʦʥʪʨʦʣʷ ʬʫʟʘʨʠʦʟʥʦʡ ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ, ʚʳʟʳʚʘʝʤʦʡ ʛʨʠʙʦʤ 
F. culmorum, ʷʚʣʷʶʪʩʷ ʨʠʟʦʙʘʢʪʝʨʠʷ Pseudomonas fluorescens SPB2137 (ʉʪʨʫʥʥʠʢʦʚʘ ʠ 
ʜʨ., 2010). ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʰʪʘʤʤʘ SPB2137 ʥʘ ʩʢʦʨʦʩʪʴ ʢʦʣʦʥʠʟʘʮʠʠ ʢʦʨʥʝʡ 
ʷʯʤʝʥʷ ʛʨʠʙʦʤ F. culmorum ʙʳʣ ʧʦʣʫʯʝʥ ʥʝʦʞʠʜʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ: ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʙʘʢʪʝ-
ʨʠʠ ʜʘʥʥʳʡ ʬʠʪʦʧʘʪʦʛʝʥ ʢʦʣʦʥʠʟʠʨʦʚʘʣ ʢʦʨʥʠ ʷʯʤʝʥʷ ʚʦʩʧʨʠʠʤʯʠʚʦʛʦ ʢ ʬʫʟʘʨʠʦʟʫ ʛʝ-
ʥʦʪʠʧʘ ʨʘʥʴʰʝ, ʘ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʥʝʡ ʚ ʧʝʨʚʳʝ ʥʝʩʢʦʣʴʢʦ ʩʫʪʦʢ ʧʦ-
ʩʣʝ ʠʥʦʢʫʣʷʮʠʠ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ. ʆʜʥʘʢʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚ ʚʘʨʠ-
ʘʥʪʝ çʛʨʠʙ+ʙʘʢʪʝʨʠʷè ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʣʘʩʴ (ʉʪʨʫʥ-
ʥʠʢʦʚʘ ʠ ʜʨ., 2010), ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚʦʟʥʠʢʣʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ SPB2137 ʚ ʧʨʠʩʫʪʩʪʚʠʠ 
F. culmorum ʧʨʝʜʦʭʨʘʥʷʝʪ ʨʘʩʪʝʥʠʝ ʦʪ ʙʦʣʝʟʥʠ ʙʣʘʛʦʜʘʨʷ ʘʢʪʠʚʘʮʠʠ ʩʠʩʪʝʤʥʦʛʦ ʠʤʤʫ-
ʥʠʪʝʪʘ ʨʘʩʪʝʥʠʷ. 

ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʤʳ ʚʳʷʩʥʠ-
ʣʠ, ʯʪʦ ʰʪʘʤʤ Pseudomonas fluorescens SPB2137 ʩʧʦʩʦʙʝʥ ʠʥʜʫʮʠʨʦʚʘʪʴ ʛʝʥʳ ʭʦʟʷʡ-
ʩʢʦʡ ʟʘʱʠʪʳ PAL, PR1 ʠ LOX ʫ ʷʯʤʝʥʷ ʚ ʦʪʚʝʪ ʥʘ ʢʦʣʦʥʠʟʘʮʠʶ ʝʛʦ ʢʦʨʥʝʡ ʬʠʪʦʧʘʪʦʛʝʥ-
ʥʳʤ ʛʨʠʙʦʤ Fusarium culmorum. ʄʦʥʦʠʥʦʢʫʣʷʮʠʷ ʰʪʘʤʤʦʤ SPB2137 ʥʝ ʧʨʠʚʦʜʠʣʘ ʢ 
ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʭʦʟʷʡʩʢʦʡ ʟʘʱʠʪʳ. ɺ ʢʦʨʥʷʭ ʷʯʤʝʥʷ, ʚ ʢʦʪʦʨʳʭ 
ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʪʦʣʴʢʦ ʛʨʠʙ F. culmorum, ʦʪʤʝʯʝʥʦ ʧʦʜʘʚʣʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ PAL ʠ 
PR1 ʥʘ 1-ʝ ʩʫʪ. ʠ ʛʝʥʘ LOX ʥʘ 1-ʝ ʠ 2-ʝ ʩʫʪ., ʥʦ ʫʩʠʣʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ PAL ʥʘ 2-ʝ ʠ 
12-ʝ ʩʫʪ. ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʢʦʨʥʷʭ ʷʯʤʝʥʷ ʛʨʠʙʘ ʠ ʙʘʢʪʝʨʠʠ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ 
ʫʩʠʣʝʥʠʝʤ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ LOX ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʥʘʙʣʶʜʘʝʤʦʛʦ ʧʝʨʠʦʜʘ, ʛʝʥʘ PAL ʥʘ 2 ʠ 
12-ʝ ʩʫʪ. ʠ ʛʝʥʘ PR1 ʥʘ 1-ʝ ʩʫʪ. ʧʦʩʣʝ ʠʥʦʢʫʣʷʮʠʠ, ʧʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʣʦʩʴ ʩʫʱʝʩʪʚʝʥʥʦʝ 
ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ ʷʯʤʝʥʷ. ʋʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ PAL, PR1 ʠ 
LOX ʚ ʢʦʨʥʷʭ, ʩʦʚʤʝʩʪʥʦ ʢʦʣʦʥʠʟʠʨʦʚʘʥʥʳʭ ʛʨʠʙʦʤ ʠ SPB2137, ʙʳʣ ʚʳʰʝ, ʯʝʤ ʧʨʠ 
ʠʥʦʢʫʣʷʮʠʠ ʪʦʣʴʢʦ ʛʨʠʙʦʤ. 

       18-016-00111    22-26-
00341. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ʉʪʨʫʥʥʠʢʦʚʘ ʆ. ʂ. ʂʦʣʦʥʠʟʘʮʠʷ ʢʦʨʥʝʡ ʷʯʤʝʥʷ Fusarium culmorum ʠ ʚʣʠʷʥʠʝ Pseudomonas 

fluorescens ʥʘ ʵʪʦʪ ʧʨʦʮʝʩʩ / ʆ. ʂ. ʉʪʨʫʥʥʠʢʦʚʘ, ʅ. ɸ. ɺʠʰʥʝʚʩʢʘʷ, ʀ. ɸ. ʊʠʭʦʥʦʚʠʯ // ʄʠʢʦʣʦʛʠʷ ʠ ʬʠ-
ʪʦʧʘʪʦʣʦʛʠʷ. ï 2010. ï ʊ. 44, ʚʳʧ. 2. ï C. 160ï168. 

The role of root exudates of barley colonized by Pseudomonas fluorescens in enhancing root colonization 
by Fusarium culmorum / N. Vishnevskaya, V. Shakhnazarova, A. Shaposhnikov, O. Strunnikova // Plants. ï 
2020. ï Vol. 9. ï Art. 366. doi:10.3390/plants9030366 
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ɼɽʁʉʊɺʀɽ ʈɸɿʃʀʏʅʆʁ ʀʅʊɽʅʉʀɺʅʆʉʊʀ ʉɺɽʊɸ ʅɸ ʂɸʃʃʋʉʅʋʖ 
ʂʋʃʔʊʋʈʋ CAMELLIA SINENSIS 

ʄ. ɸ. ɸʢʩʝʥʦʚʘ, ʄ. ʖ. ɿʫʙʦʚʘ, ʅ. ɺ. ɿʘʛʦʩʢʠʥʘ 
ʀʌʈ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
akse.masha@yandex.ru 

ʉʚʝʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪ 
ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʨʘʟʣʠʯ-
ʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʪʦʨʠʯʥʦʡ ʧʨʠʨʦʜʳ, ʢ ʯʠʩʣʫ ʢʦʪʦʨʳʭ ʦʪʥʦʩʷʪ ʬʝʥʦʣʴʥʳʝ 
ʩʦʝʜʠʥʝʥʠʷ (ʌʉ). ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʠ ʚʝʱʝʩʪʚʘ ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʳʤʠ ʬʘʨʤʘʢʦʣʦ-
ʛʠʯʝʩʢʠ ʮʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʘ ʠʤʝʥʥʦ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ, ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ, ʘʥʪʠ-
ʙʘʢʪʝʨʠʘʣʴʥʦʡ, ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʝʡ ʠ ʢʘʧʠʣʣʷʨʦʫʢʨʝʧʣʷʶʱʝʡ ʘʢʪʠʚʥʦʩʪʷʤʠ. 

ʂ ʯʠʩʣʫ çʫʥʠʢʘʣʴʥʳʭè ʧʨʦʜʫʮʝʥʪʦʚ ʌʉ ʦʪʥʦʩʷʪ ʯʘʡʥʦʝ ʨʘʩʪʝʥʠʝ (Camellia sinen-
sis L.). ɺ ʝʛʦ ʤʦʣʦʜʳʭ ʣʠʩʪʴʷʭ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʜʦʩʪʠʛʘʝʪ 30% ʥʘ ʩʫʭʦʡ ʚʝʩ. ʇʨʠ ʚʚʝʜʝ-
ʥʠʠ ʚ ʢʫʣʴʪʫʨʫ in vitro ʦʙʨʘʟʦʚʘʥʠʝ ʌʉ ʩʦʭʨʘʥʷʝʪʩʷ, ʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 10 %. ɼʣʷ ʫʚʝʣʠ-
ʯʝʥʠʷ ʙʠʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʫʣʴʪʫʨ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʵʢʟʦʛʝʥʥʳʝ ʬʘʢ-
ʪʦʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʚʝʪ, ʘʢʪʠʚʠʨʫʶʱʠʡ ʥʝʢʦʪʦʨʳʝ ʬʝʨʤʝʥʪʳ ʬʝʥʦʣʴʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʩʨʘʚʥʝʥʠʝ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ ʢʘʣʣʫʩʥʳʭ ʢʫʣʴʪʫʨ ʯʘʷ ʥʘ ʜʝʡ-
ʩʪʚʠʝ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʪʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʦʮʝʥʠʚʘʷ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʦʜʝʨʞʘʥʠʝ ʌʉ ʠ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʢʘʣʣʫʩʥʳʝ ʢʫʣʴʪʫʨʳ ʯʘʷ, ʚʳʨʘʱʠʚʘʝʤʳʝ ʚ ʢʘʤʝʨʝ ʬʠʪʦ-
ʪʨʦʥʘ ʀʌʈ ʈɸʅ ʚ ʪʝʤʥʦʪʝ ʧʨʠ 25 Áʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 70 % ʥʘ ʧʠʪʘ-
ʪʝʣʴʥʦʡ ʩʨʝʜʝ ʍʝʣʣʝʨʘ, ʩʦʜʝʨʞʘʱʝʡ 2,4-ʜʠʭʣʦʨʬʝʥʦʢʩʠʫʢʩʫʥʫʶ ʢʠʩʣʦʪʫ (5 ʤʛ/ʣ) ʠ 
ʛʣʶʢʦʟʫ (25 ʛ/ʣ). ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʦʧʳʪʦʚ ʢʘʣʣʫʩʳ ʧʝʨʝʥʦʩʠʣʠ ʚ ʩʚʝʪʦʚʳʝ ʫʩʣʦʚʠʷ ʠ 
ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʚʝʱʝʥʠʷ 5000 ʃʢ (ʅʀʉ) ʠ 10000 ʃʢ (ɺʀʉ) ʚ ʪʝ-
ʯʝʥʠʝ 40 ʩʫʪ. 

ʀʟ ʢʘʣʣʫʩʦʚ ʯʘʷ ʌʉ ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ 96%-ʥʳʤ ʵʪʘʥʦʣʦʤ ʠ ʦʧʨʝʜʝʣʷʣʠ ʠʭ ʢʦʣʠʯʝ-
ʩʪʚʦ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩ ʨʝʘʢʪʠʚʦʤ ʌʦʣʠʥʘ-ʏʦʢʦʣʴʪʝʫ. ʉʦʜʝʨʞʘʥʠʝ 
ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʦ ʨʝʘʢʮʠʠ ʩ ʥʠʪʨʦʩʠʥʠʤ ʪʝʨʘʟʦʣʠʝʤ ʧʦ ʩʪʘʥ-
ʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ. ɺʦʟʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʪʘ ʥʝ ʚʳʟʳʚʘʣʦ ʟʥʘʯʠ-
ʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʨʦʩʪʝ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʢʘʣʣʫʩʥʳʭ ʢʫʣʴʪʫʨ 
ʯʘʷ. ʇʨʠ ʵʪʦʤ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʧʘʩʩʘʞʘ (ʢ 30-ʤ ʩʫʪ.) ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʦʟʝʣʝʥʝʥʠʝ 
ʢʣʝʪʦʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʣʣʫʩʦʚ, ʦʩʦʙʝʥʥʦ ʧʨʠ ɺʀʉ, ʘ ʚ ʢʦʥʮʝ ʧʘʩʩʘʞʘ (40 ʩʫʪ.) ï ʬʦʨ-
ʤʠʨʦʚʘʥʠʝ ʢʣʝʪʦʢ ʩ ʘʥʪʦʮʠʘʥʦʚʦʡ ʧʠʛʤʝʥʪʘʮʠʝʡ (ʨʦʟʦʚʳʡ ʮʚʝʪ). ɺ ʚʘʨʠʘʥʪʝ ʩ ʅʀʉ ʩʦ-
ʜʝʨʞʘʥʠʝ ʌʉ ʚ ʢʘʣʣʫʩʘʭ ʙʳʣʦ ʚʳʰʝ ʪʘʢʦʚʦʛʦ ʧʨʠ ɺʀʉ (ʚ ʩʨʝʜʥʝʤ ʥʘ 20ï30 %) ʠ ʚ ʦʙʦ-
ʠʭ ʩʣʫʯʘʷʭ ʧʦʯʪʠ ʥʝ ʠʟʤʝʥʷʣʦʩʴ ʜʦ ʥʘʯʘʣʘ ʩʪʘʮʠʦʥʘʨʥʦʡ ʬʘʟʳ ʨʦʩʪʘ (30 ʩʫʪ.). ʋʚʝʣʠʯʝ-
ʥʠʝ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʪʦʣʴʢʦ ʚ ʢʦʥʮʝ ʧʘʩʩʘʞʘ (40 ʩʫʪ.), ʢʦʪʦʨʦʝ ʧʨʠ ɺʀʉ 
ʙʳʣʦ ʥʘ 26 % ʚʳʰʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʅʀʉ. ʉʦʜʝʨʞʘʥʠʝ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ, ʢʘʢ ʧʦ-
ʢʘʟʘʪʝʣʷ ʩʪʨʝʩʩʦʚʦʡ ʨʝʘʢʮʠʠ ʢʣʝʪʦʢ ʥʘ ʩʚʝʪʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʥʝ ʧʦʚʳʰʘʣʦʩʴ ʚ ʪʝʯʝʥʠʝ 
ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʨʘʱʠʚʘʥʠʝ ʢʘʣʣʫʩʥʳʭ ʢʫʣʴʪʫʨ ʯʘʷ ʧʨʠ ɺʀʉ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦ-
ʚʳʰʝʥʠʶ ʥʘʢʦʧʣʝʥʠʷ ʚ ʥʠʭ ʌʉ, ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ, ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫ-
ʝʤʳʭ ʚ ʬʘʨʤʘʢʦʣʦʛʠʠ.  

         23-24-
00359, https://rscf.ru/project/23-24-00359/. 
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ʇɽʈʉʇɽʂʊʀɺʓ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʕʅɼʆʌʀʊʆɺ ɺʀʅʆɻʈɸɼɸ  
ɼɸʃʔʅɽɻʆ ɺʆʉʊʆʂɸ ʈʆʉʉʀʀ 

ʆ. ɸ. ɸʣʝʡʥʦʚʘ, ʅ. ʅ. ʅʠʪʷʛʦʚʩʢʠʡ, ɸ. ɸ. ɸʥʘʥʴʝʚ, ɸ. ʈ. ʉʫʧʨʫʥ, ʂ. ɺ. ʂʠʩʝʣʸʚ 
ʌʅʎ ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ɼɺʆ ʈɸʅ, ɺʣʘʜʠʚʦʩʪʦʢ, ʈʦʩʩʠʷ 
aleynova@biosoil.ru 

ʄʥʦʛʠʝ ʵʥʜʦʬʠʪʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚʠʥʦʛʨʘʜʘ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ 
ʚ ʧʦʜʘʚʣʝʥʠʠ ʠ ʩʜʝʨʞʠʚʘʥʠʠ ʨʘʟʚʠʪʠʷ ʧʘʪʦʛʝʥʦʚ ʚʠʥʦʛʨʘʜʘ, ʩʧʦʩʦʙʥʳ ʩʪʠʤʫʣʠʨʦʚʘʪʴ 
ʨʦʩʪ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʨʘʩʪʝʥʠʷ ʢ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʩʪʨʝʩʩʘʤ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʪʴ ʩʦ-
ʜʝʨʞʘʥʠʝ ʧʦʣʝʟʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʚʝʱʝʩʪʚ ʚ ʫʨʦʞʘʝ. ʄʠʢʨʦʙʠʦʤ ʜʠʢʦʨʘʩʪʫ-
ʱʝʛʦ ʚʠʥʦʛʨʘʜʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʣʝʟʥʳʭ ʵʥʜʦʬʠʪʥʳʭ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʦʨʴʙʳ ʩ ʙʦʣʝʟʥʷʤʠ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ 
ʚʨʝʜʠʪʝʣʷʤʠ. ʀʩʧʦʣʴʟʫʷ ʛʝʥʦʤʥʳʝ ʧʦʜʭʦʜʳ ʠ ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, 
ʙʳʣʠ ʠʟʫʯʝʥʳ ʵʥʜʦʬʠʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʙʘʢʪʝʨʠʡ ʠ ʛʨʠʙʦʚ ʜʠʢʦʨʘʩʪʫʱʠʭ ʩʦʨʪʦʚ ʚʠʥʦ-
ʛʨʘʜʘ Vitis amurensis Rupr. ʠ Vitis coignetiae Pulliat, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦ-
ʢʝ ʈʦʩʩʠʠ. ʊʘʢʞʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʵʥʜʦʬʠʪʥʳʭ ʙʘʢʪʝʨʠʡ ʠ ʛʨʠʙʦʚ 
ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʦʨʪʦʚ ʢʫʣʴʪʠʚʠʨʫʝʤʦʛʦ ʚʠʥʦʛʨʘʜʘ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ: Vi-
tis vinifera Ĭ Vitis amurensis cv. ɸʜʝʣʴ, Vitis riparia Ĭ V. vinifera cv. ʄʫʢʫʟʘʥʠ, Vitis 
labrusca × V. riparia cv. ɸʣʴʬʘ ʠ Vitis Elmer Swenson 2-7-13 cv. ʇʨʵʡʨʠ ʩʪʘʨ. ɼʣʷ 
V. amurensis ʜʦʤʠʥʠʨʫʶʱʠʤ ʢʣʘʩʩʦʤ ʵʥʜʦʬʠʪʥʳʭ ʙʘʢʪʝʨʠʡ ʙʳʣʠ Gammaproteobacteria 
(35 %), ʘ ʜʣʷ V. coignetiae ï Alphaproteobacteria (46 %). ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ ʢʣʘʩʩʘʤʠ ʵʥ-
ʜʦʬʠʪʥʳʭ ʛʨʠʙʦʚ ʜʣʷ ʚʩʝʭ ʧʨʦʙ ʚʠʥʦʛʨʘʜʘ ʙʳʣʠ Dothideomycetes (63ï67 %) ʠ Tremel-
lomycetes (11 %). 

ɼʘʣʝʝ ʥʘ ʦʩʥʦʚʝ ʚʳʜʝʣʝʥʥʳʭ ʵʥʜʦʬʠʪʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ 
ʢʦʣʣʝʢʮʠʷ ʵʥʜʦʬʠʪʦʚ ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʥʦʛʨʘʜʦʚ V. amurensis ʠ V. coignetiae. ʅʘ ʦʩʥʦʚʝ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʥʘʤʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʵʥʜʦʬʠʪʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʢʦ-
ʪʦʨʳʝ ʧʦʚʳʰʘʶʪ ʨʦʩʪ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʤʦʜʝʣʴʥʦʛʦ ʨʘʩʪʝʥʠʷ Arabidopsis thaliana, ʧʫʪʝʤ 
ʘʢʪʠʚʘʮʠʠ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʙʠʦʩʠʥʪʝʟ ʠʣʠ ʜʝʛʨʘʜʘʮʠʶ ʬʠʪʦʛʦʨʤʦʥʦʚ. 
ʇʨʠ ʧʦʤʦʱʠ ɺʕɾʍ ʘʥʘʣʠʟʘ ʧʨʦʚʝʜʝʥ ʧʦʠʩʢ ʩʪʠʣʴʙʝʥ-ʩʦʜʝʨʞʘʱʠʭ ʵʥʜʦʬʠʪʦʚ ʚʠʥʦ-
ʛʨʘʜʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʠʥʪʝʟʳ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʧʦ ʚʨʝʤʝʥʠ ʫʜʝʨʞʠʚʘʥʠʷ ʠ ʧʠʢʫ ʧʦ-
ʛʣʦʱʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʪʠʣʴʙʝʥʘʤ, ʩʥʠʞʘʶʪʩʷ ʠʣʠ ʠʩʯʝʟʘʶʪ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʢʫʣʴ-
ʪʠʚʠʨʦʚʘʥʠʝ ʵʥʜʦʬʠʪʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʫʩʣʦʚʠʷʭ in vitro. ʊʘʢʞʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝ-
ʥʳ ʰʪʘʤʤʳ ʵʥʜʦʬʠʪʥʳʭ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Bacillus ʠ ʛʨʠʙʦʚ ʨʦʜʘ Phoma ʩʧʦʩʦʙʥʳʝ ʩʜʝʨ-
ʞʠʚʘʪʴ ʨʦʩʪ ʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ Botrytis cinerea, Cladosporium oxysporum, Mucor 
hiemalis, Nemania diffusa ʠ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ Agrobacterium tumefaciens, Erwinia 
billingiae, Pantoea agglomerans, Xanthomonas campestris. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙ ʵʥʜʦʬʠʪʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʜʠʢʦʨʘʩʪʫʱʝʛʦ ʚʠʥʦʛʨʘʜʘ 
V. amurensis ʠ V. coignetiae, ʘ ʪʘʢʞʝ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦ-
ʚʦʡ ʜʣʷ ʦʪʙʦʨʘ ʠʥʪʝʨʝʩʥʳʭ ʰʪʘʤʤʦʚ ʵʥʜʦʬʠʪʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦ-
ʪʝʥʮʠʘʣʴʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʜʣʷ ʟʘʱʠʪʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʪʝʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚʘʞʥʳ ʢʘʢ ʜʣʷ ʩʝʣʴʩʢʦʛʦ 
ʭʦʟʷʡʩʪʚʘ, ʚʠʥʦʜʝʣʠʷ, ʪʘʢ ʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʰʪʘʤʤʦʚ  ʧʨʦʜʫʮʝʥʪʦʚ ʙʠʦʣʦʛʠʯʝ-
ʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. 

         22-74-
10001, https://rscf.ru/project/22-74-10001/. 
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ʄʆɼʋʃʗʎʀʗ ʈʆʉʊɸ ʀ ɸʂʂʋʄʋʃʗʎʀʀ ʍʀʄʀʏɽʉʂʀʍ ʕʃɽʄɽʅʊʆɺ  
ɺ ʈɸʉʊɽʅʀʗʍ FRAGARIA Ĭ ANANASSA ɺ ʋʉʃʆɺʀʗʍ IN VIVO  
ʇʆɼ ɼɽʁʉʊɺʀɽʄ ʍɽʃɸʊʆɺ ʂʈɽʄʅʀʗ 

ɽ. ɺ. ɸʤʙʨʦʩ 1, ɽ. ʉ. ʂʨʫʧʦʚʠʯ 1,2, ʖ. ʇ. ʂʦʣʤʦʛʦʨʦʚ 3, ɽ. ɻ. ʊʨʦʬʠʤʦʚʘ 4,  
ʀ. ʉ. ɻʫʩʝʚ 5, ɹ. ɻ. ɻʦʣʴʜʝʥʙʝʨʛ 5,6 
1 ʎʉɹʉ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 
2 ʀʅʍ ʉʆ ʈɸʅ ʠʤ ɸ. ɺ. ʅʠʢʦʣʘʝʚʘ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 
3 ʀɻʄ ʉʆ ʈɸʅ ʠʤ. ɺ. ʉ. ʉʦʙʦʣʝʚʘ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 
4 ʀʍʊʊʄ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 
5 ʀʗʌ ʠʤ. ɻ. ʀ. ɹʫʜʢʝʨʘ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 
6 ʎʂʇ çʉʂʀʌè, ʂʦʣʴʮʦʚʦ, ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʦʩʩʠʷ 
ambros_ev@mail.ru 

ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʥʘ ʠʟ ʩʪʨʘʪʝʛʠʡ ʧʦʚʳʰʝʥʠʷ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ. ʉʨʝʜʠ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ 
ʚʳʟʳʚʘʶʪ ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʩʦʝʜʠʥʝʥʠʡ ʢʨʝʤʥʠʷ (Si). ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʧʦ ʚʣʠʷʥʠʶ Si ʥʘ ʨʘʩʪʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʝʛʦ ʨʦʣʴʶ ʚ ʫʩʣʦʚʠʷʭ ʙʠʦ- ʠ/ʠʣʠ ʘʙʠʦʪʠʯʝʩʢʠʭ 
ʩʪʨʝʩʩʦʚ. ɸʢʢʫʤʫʣʷʮʠʷ Si ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʝʩʩʝʥʮʠʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫ ʷʛʦʜʥʳʭ ʢʫʣʴ-
ʪʫʨ ʠʟʫʯʝʥʘ ʬʨʘʛʤʝʥʪʘʨʥʦ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ Si ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʭʘʥʦʢʦʤ-
ʧʦʟʠʪ (ʄʂ) ʠʟ ʰʝʣʫʭʠ ʨʠʩʘ ʠ ʟʝʣʝʥʦʛʦ ʯʘʷ ʥʘ ʦʩʥʦʚʝ ʨʘʩʪʚʦʨʠʤʳʭ ʭʝʣʘʪʥʳʭ ʢʦʤʧʣʝʢ-
ʩʦʚ ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʄʂ ʠʩʧʳʪʳʚʘʣʠ ʚ ʫʩʣʦʚʠʷʭ ʪʝʧʣʠʮʳ ʥʘ ʨʘʩʪʝ-
ʥʠʷʭ Fragaria Ĭ ananassa (ʩʦʨʪ ʉʦʣʥʝʯʥʘʷ ʧʦʣʷʥʢʘ) ʤʠʢʨʦʢʣʦʥʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 
ʈʘʩʪʝʥʠʷ ʚ ʛʦʨʰʢʘʭ ʦʙʲʝʤʦʤ 250 ʤʣ ʩ ʧʦʯʚʝʥʥʳʤ ʩʫʙʩʪʨʘʪʦʤ ʠʟ ʩʤʝʩʠ ʪʦʨʬʘ ʩ ʧʝʨʣʠ-
ʪʦʤ, ʧʝʨʝʛʥʦʷ, ʧʝʩʢʘ ʠ ʢʦʢʦʩʦʚʦʛʦ ʩʫʙʩʪʨʘʪʘ (1:1:0,25:0,25) ʧʦʣʠʚʘʣʠ ʚʦʜʦʡ ʙʝʟ ʄʂ ʠʣʠ 
ʨʘʩʪʚʦʨʦʤ ʩ 0,3 ʛ/ʣ ʄʂ ʜʚʘʞʜʳ ʟʘ ʧʝʨʠʦʜ. ʉʫʙʩʪʨʘʪ ʫʚʣʘʞʥʷʣʠ ʜʦ 50 % ʦʪ ʧʦʣʥʦʡ ʚʣʘ-
ʛʦʝʤʢʦʩʪʠ. ʆʪʙʦʨ ʦʙʨʘʟʮʦʚ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ ʩʦ-
ʜʝʨʞʘʥʠʝ Si, P, S, Cl, K, Ca ʚ ʣʠʩʪʴʷʭ ʠ ʢʦʨʥʷʭ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ ʥʝʜʝʣʶ ʧʦʩʣʝ 
ʧʦʩʣʝʜʥʝʡ ʦʙʨʘʙʦʪʢʠ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʧʨʝʜʝʣʝʥ ʤʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦ-
ʛʦ ʘʥʘʣʠʟʘ ʥʘ ʩʠʥʭʨʦʪʨʦʥʥʦʤ ʠʟʣʫʯʝʥʠʠ (ʈʌɸ ʉʀ) ʚ ʚʘʢʫʫʤʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʫʪʠʥʥʳʭ 
ʤʝʪʦʜʠʢ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʞʠʜʢʦʩʪʥʦʤ ʭʠʤʠʯʝʩʢʦʤ ʠʣʠ ʪʝʨʤʠʯʝʩʢʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ 
ʦʙʨʘʟʮʦʚ, ʧʨʠ ʈʌɸ ʉʀ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʫʥʠʯʪʦʞʝʥʠʝ ʦʙʨʘʟʮʦʚ ʠ ʧʦʪʝʨʷ ʠʥʬʦʨʤʘʮʠʠ. 
ʋʩʣʦʚʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʬʦʪʦʥʦʚ ʩ ʵʥʝʨʛʠʝʡ ʤʝʥʝʝ 
3,6 ʢʵɺ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʣʝʛʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ Si, P, S, Cl ʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ 
ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ ʜʨʫʛʠʭ ʫʩʪʘʥʦʚʢʘʭ ʈʌɸ ʉʀ. ʆʙʨʘʙʦʪʢʘ ʄʂ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣʘ 
ʥʘ ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʨʘʩʪʝʥʠʡ: ʜʣʠʥʘ ʢʦʨʥʝʡ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 20 % (p < 0,05), 
ʩʫʭʘʷ ʤʘʩʩʘ ʢʦʨʥʝʡ ï ʥʘ 30 % (p < 0,05) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʉʦʜʝʨʞʘʥʠʝ Si ʚ 
ʢʦʨʥʷʭ ʨʘʩʪʝʥʠʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʄʂ ʧʨʝʚʳʰʘʣʦ ʚʘʨʠʘʥʪʳ ʙʝʟ ʄʂ ʥʘ 23 %, P ï ʥʘ 27 %, 
S ï ʥʘ 2 %, ʧʨʠ ʵʪʦʤ ʩʥʠʟʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ Cl ʥʘ 35 %, K ï ʥʘ 14 %, Ca ï ʥʘ 26 %. ɺ ʣʠ-
ʩʪʴʷʭ ʨʘʩʪʝʥʠʡ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʄʂ ʩʦʜʝʨʞʘʥʠʝ Si ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 459 %, P ï ʥʘ 2 %, S ï 
ʥʘ 41 %, Cl ï ʥʘ 34 %, ʩʦʜʝʨʞʘʥʠʝ K ʩʥʠʟʠʣʦʩʴ ʥʘ 2 %, Ca ï ʥʘ 4 %. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʚʧʝʨʚʳʝ ʜʣʷ F. Ĭ ananassa ʧʦʢʘʟʘʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, 
ʘʢʢʫʤʫʣʷʮʠʝʡ Si ʠ ʧʦʣʝʟʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ ʠ ʢʦʨʥʷʭ ʨʘʩʪʝʥʠʡ ʧʦʜ 
ʜʝʡʩʪʚʠʝʤ ʄʂ. ʋʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ Si ʚ ʨʘʩʪʝʥʠʷʭ F. Ĭ ananassa ʦʧʨʝʜʝʣʷʝʪ ʧʝʨ-
ʩʧʝʢʪʠʚʥʦʩʪʴ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. 

         -
  ,   22-26-20061. 
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ɸʅʊʀʄʀʂʈʆɹʅɸʗ ɸʂʊʀɺʅʆʉʊʔ ʕʅɼʆʌʀʊʅʓʍ ʄʀʂʈʆʆʈɻɸʅʀɿʄʆɺ 
ɼʀʂʆʈɸʉʊʋʑɽɻʆ ɺʀʅʆɻʈɸɼɸ VITIS AMURENSIS RUPR. 

ɸ. ɸ. ɸʥʘʥʴʝʚ, ʆ. ɸ. ɸʣʝʡʥʦʚʘ, ʅ. ʅ. ʅʠʪʷʛʦʚʩʢʠʡ, ɸ. ʈ. ʉʫʧʨʫʥ, ʂ. ɺ. ʂʠʩʝʣʸʚ 
ʌʅʎ ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ɼɺʆ ʈɸʅ, ɺʣʘʜʠʚʦʩʪʦʢ, ʈʦʩʩʠʷ 
Ananev.All@yandex.ru 

ʇʘʪʦʛʝʥʳ ʨʘʩʪʝʥʠʡ ʩʥʠʞʘʶʪ ʛʣʦʙʘʣʴʥʳʡ ʛʦʜʦʚʦʡ ʫʨʦʞʘʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʢʫʣʴʪʫʨ ʧʨʠʤʝʨʥʦ ʥʘ 30ï50 %, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʛʨʦʭʠʤʠʢʘʪʦʚ ʧʨʠ ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ ʦʪ 
ʧʘʪʦʛʝʥʦʚ ʧʨʠʚʦʜʠʪ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʧʦʯʚʳ, ʥʘʟʝʤʥʳʭ ʠ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 
ʤʥʦʛʠʝ ʵʥʜʦʬʠʪʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʜʘʚʣʷʪʴ ʠʣʠ ʩʜʝʨʞʠ-
ʚʘʪʴ ʨʦʩʪ ʧʘʪʦʛʝʥʦʚ ʨʘʩʪʝʥʠʡ. ɼʘʥʥʳʡ ʬʘʢʪ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥ-
ʜʦʬʠʪʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʭʠʤʠʯʝʩʢʠʤ ʧʝʩʪʠʮʠʜʘʤ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʘʥʪʠʤʠʢʨʦʙʥʳʝ ʩʚʦʡʩʪʚʘ ʵʥʜʦʬʠʪʥʳʭ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ Phoma sp. ʰʪʘʤʤ R6IS, Bacillus subtilis BSO, B. subtilis BSP, B. subtilis 
BSN, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʜʠʢʦʨʘʩʪʫʱʝʛʦ ʚʠʥʦʛʨʘʜʘ Vitis amurensis Rupr., ʧʨʦʪʠʚ ʰʠʨʦʢʦ-
ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʘʪʦʛʝʥʦʚ ʨʘʩʪʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʛʨʠʙʳ Botrytis cinerea, Alter-
naria alternata ʠ ʙʘʢʪʝʨʠʠ Erwinia billingiae, Pantoea agglomerans, Xanthomonas cam-
pestris. ɸʥʪʠʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʵʥʜʦʬʠʪʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʠʩ-
ʩʣʝʜʦʚʘʣʠ ʤʝʪʦʜʦʤ ʘʛʘʨʦʟʥʳʭ ʙʣʦʢʦʚ ʥʘ ʩʨʝʜʝ PDA. ʊʝʩʪ ʘʥʪʠʬʫʥʛʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 
ʧʨʦʠʟʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʜʚʦʡʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘ ʩʨʝʜʝ PDA. ʀʟʤʝ-
ʨʝʥʠʝ ʜʠʘʤʝʪʨʘ ʟʦʥʳ ʧʦʜʘʚʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʧʫʩʪʷ 7ï10 ʩʫʪ. ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʨʠ 
25Áʉ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʫ ʚʩʝʭ ʠʩ-
ʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ V. amurensis. ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚʳʩʦʢʫʶ ʘʥ-
ʪʘʛʦʥʠʩʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ B. cinerea ʧʨʦʷʚʣʷʣ ʰʪʘʤʤ ʵʥʜʦʬʠʪʥʥʦʛʦ ʛʨʠʙʘ 
Phoma sp. R6IS, ʠʥʜʝʢʩ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣ 70%. ʂʨʦʤʝ ʪʦʛʦ, ʰʪʘʤʤʳ ʵʥʜʦʬʠʪ-
ʥʳʭ ʙʘʢʪʝʨʠʡ B. subtilis BSO ʠ BSN ʪʘʢʞʝ ʠʥʛʠʙʠʨʦʚʘʣʠ ʨʦʩʪ ʧʘʪʦʛʝʥʥʦʛʦ ʛʨʠʙʘ B. ci-
nerea, ʠʥʜʝʢʩ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣ 42 ʠ 54 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋʨʦʚʝʥʴ ʘʥʪʘʛʦʥʠ-
ʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʪʠʚ A. alternata ʫ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ ʵʥʜʦʬʠʪʥʳʭ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʠʥʦʛʨʘʜʘ ʙʳʣ ʙʦʣʝʝ 60 %. ɺ ʦʪʥʦʰʝʥʠʠ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʘʥʪʠ-
ʙʘʢʪʝʨʠʮʠʜʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʦʷʚʠʣʠ ʰʪʘʤʤʳ ʙʘʢʪʝʨʠʡ B. subtilis 
BSO ʠ BSP, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʪʠʚ P. agglomerans, ʛʜʝ ʟʦʥʘ ʟʘʜʝʨʞʠ ʨʦʩʪʘ, ʩʦʩʪʘʚʣʷʣʘ 
21,6Ñ0,6 ʤʤ ʠ 21,5Ñ0,6 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʡ ʰʪʘʤʤ 
ʵʥʜʦʬʠʪʥʦʛʦ ʛʨʠʙʘ Phoma sp. R6IS ʥʝ ʧʨʦʷʚʣʷʣ ʘʥʪʠʙʘʢʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʪ-
ʥʦʰʝʥʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʙʘʢʪʝʨʠʡ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘ ʩʯʝʪ ʯʝʛʦ ʵʥʜʦʬʠʪʥʳʝ ʙʘʢʪʝʨʠʠ 
ʚʠʥʦʛʨʘʜʘ ʧʦʜʘʚʣʷʶʪ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʨʠ ʧʦʤʦʱʠ 
ɺʕɾʍ-ʄʉ/ʄʉ ʙʳʣ ʠʩʩʣʝʜʦʚʘʥ ʤʝʪʘʙʦʣʦʤ ʵʥʜʦʬʠʪʥʳʭ ʙʘʢʪʝʨʠʡ B. subtilis BSO. ɺ ʨʝ-
ʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʩʧʝʢʪʨʘ ʤʝʪʘʙʦʣʠʪʦʚ ʵʥʜʦʬʠʪʥʳʭ ʙʘʢʪʝʨʠʡ ʰʪʘʤʤʘ BSO ʙʳʣʠ ʦʙʥʘ-
ʨʫʞʝʥʳ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʧʦʜʘʚʣʷʪʴ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʪʘ-
ʢʠʝ ʢʘʢ ʩʫʨʬʘʢʪʠʥ ʎ  ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʦʝ ʚʝʱʝʩʪʚʦ ʠ ʮʠʢʣʦ(-ʃʝʡ-ʇʨʦ)  ʮʠʢʣʠʯʝ-
ʩʢʠʡ ʧʝʧʪʠʜ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʦʩʪʘʪʢʦʚ ʣʝʡʮʠʥʘ ʠ ʧʨʦʣʠʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʥʜʦʬʠʪʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʜʠʢʦʨʘʩʪʫʱʝʛʦ V. amurensis ʠʤʝʶʪ 
ʧʝʨʩʧʝʢʪʠʚʫ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʠʭ ʦʩʥʦʚʝ ʜʣʷ ʙʦʨʴʙʳ ʩ ʧʘʪʦʛʝʥʘʤʠ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 

         22-74-
10001, https://rscf.ru/project/22-74-10001/. 
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ʈʘʩʪʝʥʠʷ ʨʦʜʘ Dracocephalum L. ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʢʘʢ ʠʩʪʦʯʥʠʢʠ ʚʪʦʨʠʯʥʳʭ 
ʤʝʪʘʙʦʣʠʪʦʚ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʣʝʯʝʙʥʳʭ ʩʨʝʜʩʪʚ. 
Dracocephalum palmatum Steph. ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʠʙʝʪʩʢʦʡ ʤʝʜʠʮʠʥʝ, ʷʢʫʪʩʢʦʡ ʥʘʨʦʜʥʦʡ 
ʤʝʜʠʮʠʥʝ, ʥʘʩʪʦʡ ʠʟ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʠ ʮʚʝʪʢʦʚ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʷʟʚʝʥʥʦʡ ʙʦʣʝʟʥʠ ʞʝ-
ʣʫʜʢʘ, ʘ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ ï ʧʨʠ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʘʩʪʝʥʠʠ, ʙʦʣʝʟʥʷʭ ʞʝʣʫʜʢʘ 
ʠ ʢʘʢ ʧʦʪʦʛʦʥʥʦʝ ʩʨʝʜʩʪʚʦ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʦʩʥʦʚʝ ʭʠʤʠʯʝʩʢʠʭ ʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʨʘʙʦʪ 
ʠʟ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʟʤʝʝʛʦʣʦʚʥʠʢʘ ʜʣʘʥʝʚʠʜʥʦʛʦ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 23 ʩʦʝʜʠʥʝʥʠʷ 
(ʬʝʥʠʣʧʨʦʧʘʥʦʠʜʳ, ʢʫʤʘʨʠʥʳ, ʬʣʘʚʦʥʦʠʜʳ ʠ ʪʨʠʪʝʨʧʝʥʳ), ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʧʝʨʚʳʝ ʜʣʷ 
ʨʦʜʘ Dracocephalum ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʘʣʴʚʠʘʥʦʣʦʚʘʷ ʢʠʩʣʦʪʘ B, ʢʘʬʪʘʨʦʚʘʷ ʢʠʩʣʦʪʘ, 
ʮʠʭʦʨʦʚʘʷ ʢʠʩʣʦʪʘ, ʫʤʙʝʣʣʠʬʝʨʦʥ, ʵʩʢʫʣʝʪʠʥ, ʘʧʠʛʝʥʠʥ-7-O-ɓ-D-ʛʣʶʢʫʨʦʥʦʧʠʨʘʥʦʟʠʜ, 
ʠʟʦʨʭʦʠʬʦʣʠʥ ʠ ʣʶʪʝʦʣʠʥ-4'-O-ɓ-D-ʛʣʶʢʦʧʠʨʘʥʦʟʠʜ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʝʭʥʦʣʦʛʠʠ ʠ 
ʤʝʪʦʜʳ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʣʝʪʦʢ ʨʘʩʪʝʥʠʡ in vitro ʩʯʠʪʘʶʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʧʫʪʝʤ ʧʦ-
ʣʫʯʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʧʝʨʚʠʯʥʦʡ ʩʫʩʧʝʥʟʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ 
ʢʣʝʪʦʢ Dracocephalum palmatum. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʙʨʘʟʮʳ ʠʥ-
ʪʘʢʪʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʩʝʤʝʥʘ, ʩʦʙʨʘʥʥʳʝ ʚ ʪʝʯʝʥʠʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ 2016ï2020 ʛʛ. 
ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʫʯʘʩʪʢʘ ʂʶʙʶʤʘ ʆʡʤʷʢʦʥʩʢʦʛʦ ʨʘʡʦʥʘ ʗʢʫʪʠʠ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʪ ʩʝʤʷʥ ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʘʩʪʝʥʠʡ ʧʦʣʫʯʘʣʠ ʩʪʝʨʠʣʴʥʳʝ ʧʨʦʨʦʩʪ-
ʢʠ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ, ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʚʣʘʞʥʦʩʪʠ ʫʩʣʦʚʠʷʭ ʢʣʠʤʘʪʠʯʝ-
ʩʢʦʡ ʢʘʤʝʨʳ. ʀʟ ʢʫʩʦʯʢʦʚ ʪʢʘʥʝʡ ʦʪ ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ ʩʪʝʨʠʣʴʥʳʭ ʧʨʦʨʦʩʪʢʦʚ ʠʥʠʮʠ-
ʠʨʦʚʘʣʠ ʧʦʣʫʯʝʥʠʝ ʢʘʣʣʫʩʥʦʡ ʪʢʘʥʠ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ (ʄʉ) ʩ ʜʦ-
ʙʘʚʣʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʠʪʦʛʦʨʤʦʥʦʚ. ɼʘʣʝʝ ʧʨʦʠʟʚʦʜʠʣʠ ʦʧʪʠʤʠʟʘʮʠʶ ʧʠʪʘ-
ʪʝʣʴʥʦʡ ʩʨʝʜʳ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʮʠʢʣʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʙʠʦʤʘʩʩʳ ʢʘʣʣʫʩʥʦʡ ʪʢʘʥʠ ʩ 
ʠʟʫʯʝʥʠʝʤ ʢʨʠʚʦʡ ʨʦʩʪʘ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʢʣʝʪʦʢ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʨʳʭ-
ʣʦʡ ʢʘʣʣʫʩʥʦʡ ʪʢʘʥʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʪʠʧʘʤʠ ʢʣʝʪʦʢ ʥʘʯʘʣʠ ʧʝʨʝʥʦʩ ʯʘʩʪʠ ʢʘʣʣʫ-
ʩʥʦʡ ʪʢʘʥʠ ʚ ʞʠʜʢʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʩ ʨʘʟʥʦʡ ʢʦʤʙʠʥʘʮʠʝʡ ʠ ʩʦʦʪʥʦʰʝʥʠʝʤ ʬʠʪʦ-
ʛʦʨʤʦʥʦʚ ʩ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝʤ ʚ ʫʩʣʦʚʠʷʭ ʤʫʣʴʪʠʰʝʡʢʝʨʘ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʧʝ-
ʨʝʭʦʜ ʚ ʩʫʩʧʝʥʟʠʦʥʥʫʶ ʢʫʣʴʪʫʨʫ ʢʣʝʪʦʢ ʥʘʙʣʶʜʘʣʠ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʄʉ ʩ ʜʦʙʘʚ-
ʣʝʥʠʝʤ 0,5 ʤʛ/ʣ ʥʘʬʪʠʣʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʠ 0,2 ʤʛ/ʣ ʜʠʭʣʦʨʬʝʥʦʢʩʠʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ. 
ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʨʦʩʪʘ ʩʫʩʧʝʥʟʠʦʥʥʦʡ ʙʠʦʤʘʩʩʳ ʚ ʪʝʯʝʥʠʝ 19-ʜʥʝʚʥʦʛʦ ʮʠʢʣʘ ʧʦʢʘʟʘʣ 
ʧʨʠʨʦʩʪ ʩʳʨʦʛʦ ʚʝʩʘ ï 1,2463 ʛ (Ñ0,3), ʩʫʭʦʛʦ ʚʝʩʘ ï 0,119 ʛ (Ñ0,04), ʠʥʜʝʢʩ ʨʦʩʪʘ ï 8,74. 
ɼʨʫʛʠʝ ʚʘʨʠʘʥʪʳ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʣʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʨʦʩʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʘ ʧʝʨʚʠʯʥʘʷ ʩʫʩʧʝʥʟʠʦʥʥʘʷ ʢʫʣʴʪʫʨʘ ʢʣʝʪʦʢ 
Dracocephalum palmatum ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʦʪʪʝʥʢʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʩʚʝʪʣʦ-ʙʝʞʝʚʳʭ ʘʛ-
ʨʝʛʘʪʦʚ ʠʟ ʜʚʫʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʢʣʝʪʦʢ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʧʘʨʝʥʭʠʤʥʳʭ 
ʢʣʝʪʦʢ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʘ ʪʘʢʞʝ ʚʳʪʷʥʫʪʦʡ ʬʦʨʤʳ. ʇʣʘʥʠʨʫʝʪʩʷ ʫʣʫʯʰʠʪʴ ʨʦʩʪʦʚʳʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʩʧʝʥʟʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʚʪʦʨʠʯʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ, ʚʦʩ-
ʪʨʝʙʦʚʘʥʥʳʭ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. 

      6   
 « -    ». 
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ʇʆʃʋʏɽʅʀɽ ʈɸʉʊɽʅʀʁ ʈɽɻɽʅɽʈɸʅʊʆɺ ʗʏʄɽʅʗ ʆʊɽʏɽʉʊɺɽʅʅʆɻʆ 
ʉʆʈʊɸ ʃɽʆʅ 

ɼ. ɼ. ɹʘʙʠʥʘ, ʗ. ɸ. ɹʣʠʥʦʚʘ, ʄ. ʖ. ʂʦʨʦʣʴ, ɸ. ʉ. ʍʘʥʦʚʘ, ɸ. ɸ. ʇʨʘʟʷʥ, 
ɽ. ɺ. ɹʦʥʜʘʨʝʥʢʦ 
ʌɻɹʅʋ ɺʅʀʀʈɸʕ, ʆʙʥʠʥʩʢ, ʈʦʩʩʠʷ 
babinadd@gmail.com 

ʗʯʤʝʥʴ ʦʙʳʢʥʦʚʝʥʥʳʡ (Hordeum vulgare) ï ʦʜʥʘ ʠʭ ʚʝʜʫʱʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʳʭ ʢʫʣʴʪʫʨ ʥʝ ʪʦʣʴʢʦ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʚ ʩʪʨʘʥʘʭ ʉʅɻ, ʥʦ ʠ ʚ ʤʠʨʝ. ʗʯʤʝʥʴ 
ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʦʨʤʦʚʳʭ ʮʝʣʷʭ, ʧʠʚʦʚʘʨʝʥʠʠ ʠ ʚ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʥʫʞʜʘʭ. ʇʦʣʫʯʝ-
ʥʠʝ ʨʘʩʪʝʥʠʡ ʨʝʛʝʥʝʨʘʥʪʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʙʠʦʪʝʭ-
ʥʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʩʪʝʥʠʡ ʩ ʦʪʨʝʜʘʢʪʠʨʦʚʘʥʥʳʤ ʛʝʥʦʤʦʤ. ɻʝʥʦʤʥʦʝ 
ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʢʦʨʠʪʴ ʩʦʟʜʘʥʠʝ ʩʦʨʪʦʚ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʭʦʟʷʡ-
ʩʪʚʝʥʥʦ-ʮʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʠʟ-
ʤʝʥʝʥʠʷʤ ʢʣʠʤʘʪʘ. 

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʘʜʘʧʪʘʮʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʪʦʢʦʣʘ ʧʦʣʫʯʝʥʠʷ 
ʨʝʛʝʥʝʨʘʥʪʦʚ ʷʯʤʝʥʷ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʠʟ ʘʥʜʨʦʛʝʥʥʦʛʦ ʢʘʣʣʫʩʘ ʥʘ ʧʨʠʤʝʨʝ ʦʪʝʯʝʩʪʚʝʥ-
ʥʦʛʦ ʩʦʨʪʘ ʃʝʦʥ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʧʦʣʫʯʝʥʠʷ ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ: 
1. ɺʳʨʘʱʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ-ʜʦʥʦʨʦʚ. 
2. ʆʪʙʦʨ ʢʦʣʦʩʴʝʚ ʩ ʧʦʜʭʦʜʷʱʝʡ ʩʪʘʜʠʝʡ ʤʠʢʨʦʩʧʦʨ. 
3. ʀʥʦʢʫʣʠʨʦʚʘʥʠʝ ʧʳʣʴʥʠʢʦʚ ʥʘ ʠʥʜʫʢʮʠʦʥʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. 
4. ʇʦʣʫʯʝʥʠʝ ʨʘʩʪʝʥʠʡ ʠʟ ʢʘʣʣʫʩʦʛʝʥʥʦʡ ʠʣʠ ʵʤʙʨʠʦʠʜʥʦʡ ʪʢʘʥʠ ʥʘ ʨʝʛʝʥʝʨʘʮʠ-

ʦʥʥʦʡ ʩʨʝʜʝ. 
5. ɸʜʘʧʪʘʮʠʷ ʨʘʩʪʝʥʠʡ ex vitro. 
ʈʘʩʪʝʥʠʷ-ʜʦʥʦʨʳ ʚʳʨʘʱʠʚʘʣʠ ʚ ʬʠʪʦʪʨʦʥʥʦʡ ʢʦʤʥʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 19 Áʉ, 

50 % ʚʣʘʞʥʦʩʪʠ ʠ ʬʦʪʦʧʝʨʠʦʜʝ 14/10, ʜʝʥʴ/ʥʦʯʴ. ʆʪʙʦʨ, ʧʨʝʜʦʙʨʘʙʦʪʢʘ ʢʦʣʦʩʴʝʚ ʠ ʧʦ-
ʣʫʯʝʥʠʝ ʘʩʝʧʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʧʳʣʴʥʠʢʦʚ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦ ʤʝʪʦʜʠʢʘʤ, ʦʧʫʙʣʠʢʦ-
ʚʘʥʥʳʤ ʨʘʥʝʝ. ʂʘʣʣʫʩʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʧʳʣʴʥʠʢʦʚ ʷʯʤʝʥʷ ʩʦʨʪʘ ʃʝʦʥ, ʙʳʣʠ ʧʝʨʝʩʘʞʘ-
ʥʳ ʥʘ ʙʝʟʛʦʨʤʦʥʘʣʴʥʫʶ ʩʨʝʜʫ ʄʫʨʘʩʠʛʝ-ʉʢʫʛʛʘ ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠʩʴ ʧʨʠ ʩʣʘʙʦʤ ʦʩʚʝ-
ʱʝʥʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25 ÁC ʚ ʪʝʯʝʥʠʝ 2ï3 ʥʝʜʝʣʴ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʢʦ-
ʣʠʯʝʩʪʚʘ ʟʝʣʝʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʨʘʩʪʝʥʠʡ ʘʣʴʙʠʥʦʩʦʚ. ɼʘʣʝʝ ʧʨʦʚʦʜʠʣʠ ʘʜʘʧʪʘʮʠʶ ʟʝʣʝ-
ʥʳʭ ʨʘʩʪʝʥʠʡ ex vitro. ɼʣʷ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ ʧʝʨʝʥʦʩʠʣʠ ʚ ʛʦʨʰʢʠ ʩ ʛʨʫʥʪʦʤ ʠ ʚ ʪʝʯʝʥʠʝ 
1ï2 ʥʝʜʝʣʴ ʧʦʜʜʝʨʞʠʚʘʣʠ ʚʣʘʞʥʦʩʪʴ ʥʝ ʤʝʥʝʝ 70 %. ʇʦʩʣʝ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ ʧʦʤʝʱʘʣʠ ʚ 
ʫʩʣʦʚʠʷ ʬʠʪʦʪʨʦʥʥʦʡ ʢʦʤʥʘʪʳ. 

ʇʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʪʦʢʦʣʘ ʩʣʫʞʠʣ ʧʨʦʮʝʥʪ ʢʘʣʣʫʩʦʛʝ-
ʥʝʟʘ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʳʣʴʥʠʢʦʚ, ʚʳʭʦʜ ʟʝʣʝʥʳʭ ʠ ʭʣʦʨʦʬʠʣʣʜʝʬʝʢʪʥʳʭ ʨʘʩʪʝ-
ʥʠʡ, ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʨʘʩʪʝʥʠʡ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ ex vitro. 

        -
   (   075-15-2021-1068  28.09.2021). 
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ʉʆɿɼɸʅʀɽ ɻɽʅʅʆ-ʀʅɾɽʅɽʈʅʆʁ ʂʆʅʉʊʈʋʂʎʀʀ  
ɼʃʗ CRISPR/CAS ʈɽɼɸʂʊʀʈʆɺɸʅʀʗ ɻɽʅɸ ʋɹʀʂɺʀʊʀʅ-ʃʀɻɸɿʓ 
TACER9 ʄʗɻʂʆʁ ʇʐɽʅʀʎʓ 

ʕ. ɸ. ɹʘʡʤʫʭʘʤʝʪʦʚʘ, ʍ. ɻ. ʄʫʩʠʥ, ɹ. ʈ. ʂʫʣʫʝʚ 
ʀɹɻ ʋʌʀʎ ʈɸʅ, ʋʬʘ, ʈʦʩʩʠʷ 
elvina.baimuhametova@yandex.ru 

ʆʜʥʠʤ ʠʟ ʨʝʚʦʣʶʮʠʦʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʛʝʥʥʦʡ ʠʥʞʝʥʝʨʠʠ ʷʚʣʷʝʪʩʷ CRISPR/Cas 
ʪʝʭʥʦʣʦʛʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ çʚʳ-
ʢʣʶʯʘʪʴè ʦʧʨʝʜʝʣʝʥʥʳʝ ʛʝʥʳ ʨʘʩʪʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʠʭ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʛʝʥʦʚ-ʢʘʥʜʠʜʘʪʦʚ ʷʚʣʷʝʪʩʷ ʛʝʥ ʫʙʠʢʚʠʪʠʥ-
ʣʠʛʘʟʳ TaCer9 (ECERIFERUM9) ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ. ʌʝʨʤʝʥʪ, ʢʦʜʠʨʫʝʤʳʡ ʵʪʠʤ ʛʝʥʦʤ, 
ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʠʥʪʝʟ ʚʦʩʢʦʚʳʭ ʚʝʱʝʩʪʚ, ʦʙʨʘʟʫʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʥʘ ʵʧʠʜʝʨ-
ʤʠʩʝ ʨʘʩʪʝʥʠʡ. ʄʫʪʘʥʪʥʳʝ ʧʦ ʜʘʥʥʦʤʫ ʛʝʥʫ ʨʘʩʪʝʥʠʷ Arabidopsis thaliana ʭʘʨʘʢʪʝʨʠʟʦ-
ʚʘʣʠʩʴ ʦʪʩʨʦʯʝʥʥʳʤ ʫʚʷʜʘʥʠʝʤ ʧʨʠ ʜʝʬʠʮʠʪʝ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʴʶ ʪʨʘʥʩ-
ʧʠʨʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, TaCer9 ʩʚʷʟʘʥ ʩ ʩʠʛʥʘʣʠʥʛʦʤ ʘʙʩʮʠʟʦʚʦʡ ʢʠʩʣʦʪʳ ʚʦ ʚʨʝʤʷ ʧʨʦ-
ʨʘʩʪʘʥʠʷ ʩʝʤʷʥ. ʄʫʪʘʥʪʥʳʝ TaCer9 ʬʦʨʤʳ ʧʰʝʥʠʮʳ ʧʦʢʘʟʳʚʘʣʠ ʙʦʣʝʝ ʙʳʩʪʨʦʝ ʧʨʦ-
ʨʘʩʪʘʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ TaCer9 ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ ʩʪʨʫʢʪʫ-
ʨʳ ʠ ʩʦʩʪʘʚʘ ʚʦʩʢʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʴʝʚ ʠ ʩʪʝʙʣʝʡ ʧʰʝʥʠʮʳ, ʯʪʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦ-
ʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʢ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʧʨʦʨʘʩʪʘʥʠʶ 
ʩʝʤʷʥ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʢʘʯʝʩʪʚʦʤ ʢʫʣʴʪʫʨ ʚ ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʘʭ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʛʝʥʥʦ-ʠʥʞʝʥʝʨʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʘ TaCer9 
ʙʳʣʠ ʥʘʡʜʝʥʳ ʚ GenBank ʠ ʚʳʨʘʚʥʝʥʳ ʚ ʧʨʦʛʨʘʤʤʝ çMEGA ʍè. ɻʝʥ ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʩʝʭ 
ʛʦʤʦʘʣʣʝʣʷʭ 7-ʡ ʭʨʦʤʦʩʦʤʳ ʠ ʠʤʝʝʪ ʜʣʠʥʫ ʢʦʜʠʨʫʶʱʝʡ ʯʘʩʪʠ ʚ 3635 ʧ.ʥ. ɺʳʨʘʚʥʝʥ-
ʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩ ʥʘʠʙʦʣʝʝ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʟʘʛʨʫʞʘʣʠ ʚ ʩʠʩʪʝʤʫ 
ʜʣʷ ʧʦʜʙʦʨʘ ʛʠʜʦʚʳʭ ʈʅʂ CRISPOR. ɺʭʦʜʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʤʝʣʘ ʜʣʠʥʫ 
2185 ʧ.ʥ. ʠ ʩʦʜʝʨʞʘʣʘ 250 ʚʦʟʤʦʞʥʳʭ ʛʠʜʦʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. ɼʘʣʝʝ ʧʦʣʫʯʝʥ-
ʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʚʝʨʷʣʠ ʥʘ ʩʘʡʪʝ RNAfold Webserver ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʷʩ-
ʥʠʪʴ ʙʫʜʝʪ ʣʠ ʠʤʝʪʴ ʧʦʣʫʯʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʛʠʜʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʈʅʂ 
ʦʧʪʠʤʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʉʪʨʫʢʪʫʨʘ ʛʠʜʦʚʦʡ ʈʅʂ ʜʦʣʞʥʘ ʠʤʝʪʴ ʜʚʫʰʧʠʣʝʯʥʫʶ ʬʦʨʤʫ, 
ʠʥʘʯʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʙʝʣʢʦʤ Cas ʙʫʜʝʪ ʟʘʪʨʫʜʥʝʥʘ. ʇʦʩʣʝ, ʧʨʦʚʝʨʷʣʠ ʤʝʩʪʘ ʥʝʮʝʣʝ-
ʚʦʛʦ ʧʨʠʢʨʝʧʣʝʥʠʷ ʛʠʜʦʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚ ʙʘʟʝ ʜʘʥʥʳʭ Ensemble, ʯʪʦʙʳ ʠʟʙʝ-
ʞʘʪʴ ʜʝʣʝʮʠʠ ʜʨʫʛʠʭ ʛʝʥʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʦ ʧʦʜʦʙʨʘʥʦ 6 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 
ʛʠʜʦʚʦʡ ʈʅʂ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʣʝʮʠʠ ʚ ʛʝʥʝ ECERIFERUM9 ʚ ʛʝʥʦʤʝ ʤʷʛʢʦʡ ʧʰʝʥʠ-
ʮʳ. ʉʙʦʨʢʫ ʛʠʜʦʚʳʭ ʈʅʂ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʤʦʜʫʣʴʥʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ ʢʦʥʩʪʨʫʢʮʠʶ 
pTrans230 ʩ ʧʦʤʦʱʴʶ ʨʝʘʢʮʠʠ Golden Gate. ʇʦʣʫʯʝʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʢʣʦʥʠʨʦʚʘʣʠ ʚ 
ʙʘʢʪʝʨʠʠ Escherichia coli ʰʪʘʤʤʘ XL1-blue ʠ ʩ ʧʦʤʦʱʴʶ ʇʎʈ-ʘʥʘʣʠʟʘ ʧʨʦʚʝʨʷʣʠ ʧʨʘ-
ʚʠʣʴʥʦʩʪʴ ʩʙʦʨʢʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʦʪʙʠʨʘʣʠ ʧʦʜʭʦʜʷʱʠʝ ʢʦʣʦʥʠʠ. ʎʝʣʝʚʫʶ ʛʝʥʝʪʠʯʝ-
ʩʢʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʜʘʣʝʝ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʧʦʨʘʮʠʠ ʚʥʝʜʨʷʣʠ ʚ ʢʣʝʪʢʠ ʙʘʢʪʝʨʠʡ Agro-
bacterium tumefaciens ʰʪʘʤʤʘ EHA105 ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʜʣʷ ʪʨʘʥʩ-
ʬʦʨʤʘʮʠʠ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʛʝʥʘ ECERIFERUM9. 
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ʄʀʂʈʆʂʃʆʅɸʃʔʅʆɽ ʈɸɿʄʅʆɾɽʅʀɽ IN VITRO ʇɽʈʉʇɽʂʊʀɺʅʓʍ 
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ɸ. ɸ. ɹʘʪʫʢʘʝʚ 1,2, ʂ. ʋ. ʂʫʨʢʠʝʚ 2, ɼ. ʆ. ʇʘʣʘʝʚʘ 3 

1 ʌɻɹʅʋ çʏʝʯʝʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘè, ɻʨʦʟʥʳʡ, ʈʦʩʩʠʷ 
2 ɼʘʛʝʩʪʘʥʩʪʢʘʷ ʆʉ, ʬʠʣʠʘʣ ʌʀʎ ɺʀʈ ʠʤ. ʅ. ʀ. ɺʘʚʠʣʦʚʘ, ɼʝʨʙʝʥʪ, ʈʦʩʩʠʷ 
3 ʌɻɹʆʋ ɺʆ çʏʝʯʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɸ. ɸ. ʂʘʜʳʨʦʚʘè, ɻʨʦʟʥʳʡ, ʈʦʩʩʠʷ 
batukaevmalik@mail.ru 

ʉʦʚʨʝʤʝʥʥʦʝ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ ʈʦʩʩʠʠ ʜʦʣʞʥʦ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʝʨ-
ʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʠʥʦ-
ʛʨʘʜʘ ʚʳʩʰʠʭ ʢʘʪʝʛʦʨʠʡ ʚ ʈʌ ʦʪʩʫʪʩʪʚʫʝʪ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʠʩʴ ʧʝʨʩʧʝʢ-
ʪʠʚʥʳʝ ʩʪʦʣʦʚʳʝ ʩʦʨʪʘ ʚʠʥʦʛʨʘʜʘ (ʂʠʰʤʠʰ ɺʀʈʘ, ɸʚʛʫʩʪʠʥ, ʄʫʩʢʘʪ ɼʝʨʙʝʥʪʩʢʠʡ). ɺ 
ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʳʣʠ ʚʟʷʪʳ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʪʫʱʠʝ ʟʝʣʝʥʳʝ ʧʦʙʝʛʠ ʚʠʥʦʛʨʘ-
ʜʘ, ʢʦʪʦʨʳʝ ʨʘʟʨʝʟʘʣʠ ʥʘ ʦʜʥʦʛʣʘʟʢʦʚʳʝ ʯʝʨʝʥʢʠ ʠ ʜʘʣʝʝ ʧʨʦʚʦʜʠʣʠ ʚʳʯʣʝʥʝʥʠʝ ʤʝʨʠʩʪʝʤ 
ʚ ʣʘʤʠʥʘʨʥʳʭ ʙʦʢʩʘʭ. ʆʜʥʦʛʣʘʟʢʦʚʳʝ ʯʝʨʝʥʢʠ ʧʝʨʝʜ ʚʳʯʣʝʥʝʥʠʝʤ ʤʝʨʠʩʪʝʤʳ ʩʪʝʨʠʣʠʟʦ-
ʚʘʣʠ ʚ 2%-ʥʦʤ ʨʘʩʪʚʦʨʝ ʛʠʧʦʭʣʦʨʠʪʘ ʥʘʪʨʠʷ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ 
ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ MS ʩ ʚʠʪʘʤʠʥʘʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ 
ʜʦʙʘʚʣʷʣʠ ʘʫʢʩʠʥʳ ʠ ʮʠʪʦʢʠʥʠʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʠ ʩʦʯʝʪʘʥʠʷʭ. 

 . ʉʪʝʧʝʥʴ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʘʧʠʢʘʣʴʥʳʭ ʤʝʨʠʩʪʝʤ ʥʘ ʵʪʘ-
ʧʝ ʚʚʝʜʝʥʠʷ ʚ ʢʫʣʴʪʫʨʫ in vitro ʩʦʩʪʘʚʣʷʣ ʚ ʩʨʝʜʥʝʤ ï 40 % (n = 20). ɻʠʙʝʣʴ ʘʧʠʢʘʣʴʥʳʭ 
ʤʝʨʠʩʪʝʤ ʚ ʧʨʦʮʝʩʩʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʘʩʪʫʧʘʝʪ ʟʘ ʩʯʝʪ ʧʦʚʨʝʞʜʝʥʠʷ 
ʘʧʠʢʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʧʨʦʮʝʩʩʝ ʚʳʯʣʝʥʝʥʠʷ. ʇʨʠʞʠʚʰʠʝʩʷ ʘʧʠʢʘʣʴʥʳʝ ʤʝʨʠʩʪʝʤʳ, 
ʯʝʨʝʟ ʤʝʩʷʮ ʧʦʩʣʝ ʧʦʩʘʜʢʠ ʙʳʣʠ ʧʝʨʝʩʘʞʝʥʳ ʥʘ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʪʝʭ 
ʞʝ ʢʦʤʧʦʥʝʥʪʦʚ. ʇʝʨʝʩʘʜʢʫ ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʠʨʢʠ ʨʘʟʤʝʨʦʤ 
40Ĭ120 ʤʤ, ʚ ʪʝʯʝʥʠʝ 45ς55 ʜʥʝʡ ʦʙʨʘʟʦʚʘʣʠʩʴ ʨʝʛʝʥʝʨʘʥʪʳ ʨʘʟʤʝʨʘʤʠ 6ï10 ʩʤ. ɼʘʣʝʝ 
ʵʪʠ ʤʠʢʨʦʨʘʩʪʝʥʠʷ ʙʳʣʠ ʨʘʩʯʝʨʝʥʢʦʚʘʥʳ ʠ ʧʦʣʫʯʝʥʳ ʤʠʢʨʦʢʣʦʥʳ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡ-
ʰʠʭ ʠ ʥʝʦʪʲʝʤʣʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʷʚʣʷʶʪʩʷ ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ. 
ʇʨʦʚʝʜʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʝʛʝʥʝʨʘʮʠʷ ʧʦʙʝʛʦʚ ʠʟ ʠʟʦʣʠʨʦʚʘʥʥʳʭ 
ʘʧʝʢʩʦʚ ʧʨʦʠʩʭʦʜʠʣʘ ʧʨʠ ʚʩʝʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 6-ɹɸʇ. ʄʠʢʨʦʧʦʙʝʛʠ, ʚʳʨʘʱʠʚʘʝʤʳʝ ʥʘ 
ʩʨʝʜʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 0,1 ʤʛ/ʣ 6-ɹɸʇ, ʨʘʟʚʠʚʘʣʠʩʴ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʩʚʷ-
ʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʪʘʢʠʝ ʥʠʟʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʝʧʘʨʘʪʘ ʩʣʘʙʦ ʩʪʠʤʫʣʠʨʫʶʪ ʧʨʦʮʝʩʩʳ ʦʨ-
ʛʘʥʦʛʝʥʝʟʘ ʨʘʩʪʝʥʠʡ. ʕʬʬʝʢʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 6-ɹɸʇ ʦʢʘʟʘʣ ʚ ʜʠʘʧʘʟʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 
0,5ï1,0 ʤʛ/ʣ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʤʠʢʨʦʧʦʙʝʛʦʚ, ʢʦʪʦ-
ʨʳʡ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʚʘʨʠʘʥʪʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 1,0 ʤʛ/ʣ. ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ 
ʫʜʣʠʥʝʥʠʷ ʤʠʢʨʦʧʦʙʝʛʦʚ ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʦʚʦʜʠʣʠ ʠʟʫʯʝʥʠʝ ʜʝʡʩʪʚʠʷ ʛʠʙʙʝʨʝʣʣʦʚʦʡ 
ʢʠʩʣʦʪʳ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚ ʩʦʯʝʪʘʥʠʠ 6-ɹɸʇ. ʂʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ, ʧʨʠ ʩʦʯʝ-
ʪʘʥʠʠ 0,5 ʤʛ/ʣ 6-ɹɸʇ + 1,0 ʤʛ/ʣ ɻʂ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʥʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ. ʊʘʢʠʤ ʦʙʨʘ-
ʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ ʵʬʬʝʢʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ɻʂ (1,0 ʤʛ/ʣ) ʠ 
ʧʦʥʠʞʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 6-ɹɸʇ (0,5 ʤʛ/ʣ) ʜʣʷ ʫʜʣʠʥʝʥʠʷ ʧʦʙʝʛʦʚ ʤʠʢʨʦʢʣʦʥʦʚ ʚʠʥʦ-
ʛʨʘʜʥʦʛʦ ʨʘʩʪʝʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ɹʘʪʫʢʘʝʚ ɸ. ɸ. ʆʧʪʠʤʠʟʘʮʠʷ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʘʟʤʥʦʞʝʥʠʷ ʚʠʥʦʛʨʘʜʘ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ / ɸ. ɸ. ɹʘʪʫʢʘʝʚ, ɼ. ʆ. ʇʘʣʘʝʚʘ, ʄ. ʉ.  ɹʘʪʫʢʘʝʚ. ï ʄʘʭʘʯʢʘʣʘ, 2021. ï 151 ʩ. 
Use of growth regulators in grapes grinding by in vitro method / A. A. Batukaev, M. D. Mukailov, 

M. S. Batukaev, T. Minkina S. Sushkova // International Multidisciplinary Scientific GeoConference SGEM. ï 
2018. ï Vol. 18, N 6.2. ï ʈ. 783ï790. doi: 10.5593/sgem2018/6.2/S25.103 
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al.belyshenko@gmail.com 

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʪʝʨʘ-
ʧʝʚʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʩʨʝʜʩʪʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʳ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʣʠ ʚʩʧʦʤʦʛʘ-
ʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʉʨʝʜʠ ʚʩʝʭ ʥʘʟʝʤʥʳʭ ʨʘʩʪʝʥʠʡ ʤʦʭʦʦʙʨʘʟʥʳʝ 
ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʣʘʙʦ ʠʟʫʯʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʠʩʪʦʯʥʠʢ ʥʦʚʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-
ʪʠʚʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫ ʤʦʭʦʦʙʨʘʟʥʳʭ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʥʝʤʥʦʛʦ-
ʯʠʩʣʝʥʥʳʡ ʨʷʜ ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪ ʨʘʟʣʠʯʥʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ 
ʘʢʪʠʚʥʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʫʶ, ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʫʶ, ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʫʶ, 
ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʠ ʜʨ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʚʳʷʚʣʝʥʠʝ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʩʦʜʝʨ-
ʞʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʛʨʫʧʧʳ ʙʠʦʛʝʥʥʳʝ ʘʤʠʥʳ ʚ ʦʙʨʘʟʮʘʭ ʤʭʦʚ, ʢʫʣʴʪʠʚʠʨʦ-
ʚʘʥʥʳʭ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʦʙʨʘʟʮʘʭ ʤʭʦʚ Vesicularia dubyana Broth. (1908). ʈʘʩ-
ʪʝʥʠʷ V. dubyana ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 
ʚ ʜʠʘʧʘʟʦʥʝ 18ï25 . ɼʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʭʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʳʝ 
ʧʨʦʟʨʘʯʥʳʝ ʢʦʥʪʝʡʥʝʨʳ. ʈʝʟʝʨʚʫʘʨʳ ʥʘʧʦʣʥʷʣʠ ʥʘʧʦʣʦʚʠʥʫ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʦʡ, ʢʦ-
ʪʦʨʫʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʪʩʪʘʠʚʘʣʠ ʚ ʧʣʘʩʪʠʢʦʚʳʭ ʝʤʢʦʩʪʷʭ. ɿʘʤʝʥʫ ʚʦʜʳ ʚ ʢʦʥʪʝʡʥʝʨʘʭ 
ʧʨʦʚʦʜʠʣʠ ʢʘʞʜʳʝ 10 ʜʥʝʡ. ɼʣʷ ʦʩʚʝʱʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʠʪʦʣʘʤʧʳ (900ï1300 ʃʢ.) ʩ 
ʬʦʪʦʧʝʨʠʦʜʦʤ 12/12 ʯ, ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʤ ʬʦʪʦʥʥʳʤ ʧʦʪʦʢʦʤ 9 ʤʢʄʦʣʴ/ʩ. ɼʣʷ ʧʝʨʝ-
ʤʝʰʠʚʘʥʠʷ ʚʦʜʥʦʡ ʤʘʩʩʳ ʚ ʢʦʥʪʝʡʥʝʨʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʛʨʫʞʥʫʶ ʘʢʚʘʨʠʫʤʥʫʶ ʧʦʤʧʫ. 
ʂʫʣʴʪʠʚʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 4 ʥʝʜʝʣʴ ʠʣʠ ʜʦ ʧʨʠʨʦʩʪʘ ʙʠʦʤʘʩʩʳ ʚ ʦʙʲʝʤʝ 
ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 50 %. ʀʟ ʦʙʨʘʟʮʦʚ V. dubyana, ʵʢʩʧʦʥʠʨʦʚʘʥʥʳʭ ʚ ʢʫʣʴʪʠʚʘʮʠʦʥʥʳʭ 
ʫʩʪʘʥʦʚʢʘʭ, ʧʨʦʚʦʜʠʣʠ ʵʢʩʪʨʘʢʮʠʶ ʚʪʦʨʠʯʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ. ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʥʝʡʨʦʘʢ-
ʪʠʚʥʳʭ ʘʤʠʥʦʚ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ɺʕɾʍ-ʄʉ ʚ ʨʝʞʠʤʝ ʤʦʥʠʪʦʨʠʥʛʘ ʤʥʦʞʝʩʪʚʝʥʥʳʭ 
ʨʝʘʢʮʠʡ ʥʘ ʙʘʟʝ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ Agilent Infiniti II c ʤʘʩʩ-
ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʦʨʦʤ QQQ 6470B. ɺ ʦʙʨʘʟʮʘʭ ʵʢʩʪʨʘʢʪʦʚ ʤʭʦʚ ʦʮʝʥʠʚʘʣʠ 
ʥʘʣʠʯʠʝ ʪʘʢʠʭ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ, ʢʘʢ ʜʦʬʘʤʠʥ, ʛʠʩʪʘʤʠʥ, ʪʨʠʧʪʘʤʠʥ, ʪʠʨʘʤʠʥ, ʢʠʥʫ-
ʨʝʥʠʥ ʠ ʢʠʥʫʨʝʥʦʚʘʷ ʢʠʩʣʦʪʘ. 

ɸʥʘʣʠʟ ʭʨʦʤʘʪʦʛʨʘʤʤ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʨʠʧʪʘʤʠʥ, ʪʠʨʘʤʠʥ, ʢʠʥʫʨʝʥʠʥ ʠ ʢʠʥʫʨʝʥʦ-
ʚʘʷ ʢʠʩʣʦʪʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʦʙʨʘʟʮʘʭ ʤʭʦʚ V. dubyana, ʚʳʨʘʱʝʥʥʳʭ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 
ʫʩʣʦʚʠʷʭ. ɼʦʬʘʤʠʥ ʥʝ ʙʳʣ ʥʘʡʜʝʥ ʚ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʨʦʙʘʭ. ʊʘʢʞʝ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦ-
ʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʥʘʨʫʞʝʥ ʛʠʩʪʘʤʠʥ. ɼʘʥʥʳʡ ʤʝʪʘʙʦʣʠʪ ʦʙʥʘʨʫʞʝʥ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʩʪʝ-
ʥʠʠ, ʥʦ ʠ ʚ ʚʦʜʝ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʚʦʜʠʣʠ ʢʫʣʴʪʠʚʘʮʠʶ. ʕʪʦ ʚʳʷʚʣʷʝʪ ʩʧʦʩʦʙʥʦʩʪʴ 
V. dubyana ʢ ʚʥʝʢʣʝʪʦʯʥʦʤʫ ʩʠʥʪʝʟʫ ʜʘʥʥʦʛʦ ʙʠʦʛʝʥʥʦʛʦ ʘʤʠʥʘ. 

ɺ ʭʦʜʝ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʙʠʦʛʝʥʥʳʝ ʘʤʠʥʳ ʤʦʛʫʪ ʙʳʪʴ ʩʠʥ-
ʪʝʟʠʨʦʚʘʥʳ ʨʘʩʪʝʥʠʷʤʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʙʝʟʦʧʘʩ-
ʥʦʛʦ ʙʠʦʩʠʥʪʝʟʘ, ʥʘʢʦʧʣʝʥʠʷ ʠ ʚʳʜʝʣʝʥʠʷ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʠʦʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʜʘʥʥʳʤʠ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ʗ. ɸ. ɹʣʠʥʦʚʘ, ɼ. ɼ. ɹʘʙʠʥʘ, ɸ. ʉ. ʍʘʥʦʚʘ, ʄ. ʖ. ʂʦʨʦʣʴ, ɽ. ʉ. ʄʘʢʘʨʝʥʢʦ, 
ɽ. ɸ. ʂʘʟʘʢʦʚʘ, ɽ. ɺ. ɹʦʥʜʘʨʝʥʢʦ 
ʌɻɹʅʋ ɺʅʀʀʈɸʕ, ʆʙʥʠʥʩʢ, ʈʦʩʩʠʷ 
yana.manuhina@yandex.ru 

ʇʦʣʫʯʝʥʠʝ ʫʜʚʦʝʥʥʳʭ ʛʘʧʣʦʠʜʦʚ ʷʯʤʝʥʷ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 
ʫʩʢʦʨʠʪʴ ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʵʪʦʡ ʢʫʣʴʪʫʨʳ, ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʚ 
ʪʝʭʥʦʣʦʛʠʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʛʦʤʦʟʠʛʦʪʥʳʝ ʨʘʩ-
ʪʝʥʠʷ ʧʦ ʠʟʤʝʥʝʥʥʦʤʫ ʛʝʥʫ. ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʧʣʘʥʪʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʘʧʣʦʠʜʦʚ ʫ ʷʯʤʝʥʷ 
ʠʩʧʦʣʴʟʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʫʣʴʪʫʨʫ ʧʳʣʴʥʠʢʦʚ ʠʣʠ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʩʧʦʨ ʩ 
ʧʦʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʝʨʚʠʯʥʦʛʦ ʘʥʜʨʦʛʝʥʥʦʛʦ ʢʘʣʣʫʩʘ. ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʘʥʜʨʦ-
ʛʝʥʝʟʫ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʚʠʜʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʥʦ ʠ ʦʪ ʩʦʨʪʘ, 
ʛʝʥʦʪʠʧʘ, ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ-ʜʦʥʦʨʦʚ (ʪʝʤʧʝʨʘʪʫʨʘ, ʚʣʘʞʥʦʩʪʴ, ʥʘʣʠʯʠʝ 
ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ), ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ, ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʣʘʥʪʘ ʠ ʪ. ʜ. ɺ ʩʚʷʟʠ ʩ 
ʵʪʠʤ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʢʘʣʣʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʫʣʴ-
ʪʫʨʝ ʧʳʣʴʥʠʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʰʝʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʫʩʣʦ-
ʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ, ʦʪʙʦʨʘ ʵʢʩʧʣʘʥʪʘ ʠ ʠʥʜʫʢʮʠʠ ʢʘʣʣʫʩʘ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʘʥʜʨʦʛʝʥʝʟʘ 
ʥʘ ʧʨʠʤʝʨʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʩʦʨʪʘ ʷʯʤʝʥʷ çʃʝʦʥè. 

ɼʦʥʦʨʥʳʝ ʨʘʩʪʝʥʠʷ ʚʳʨʘʱʠʚʘʣʠ ʚ ʫʩʣʦʚʠʷʭ ʬʠʪʦʪʨʦʥʥʦʡ ʢʦʤʥʘʪʳ ʠʟ ʩʝʤʷʥ, ʣʶ-
ʙʝʟʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʌɻɹʅʋ çɸʅʎ çɼʦʥʩʢʦʡè. ʅʘ ʩʪʘʜʠʠ ʫʜʣʠʥʝʥʠʷ ʚʣʘʛʘʣʠʱʘ 
ʬʣʘʛʦʚʦʛʦ ʣʠʩʪʘ ʦʪʙʠʨʘʣʠ ʢʦʣʦʩʴʷ, ʬʠʢʩʠʨʫʷ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʬʣʘʛʦʚʳʤ ʠ ʚʪʦʨʳʤ 
ʣʠʩʪʦʤ, ʬʣʘʛʦʚʳʤ ʣʠʩʪʦʤ ʠ ʚʝʨʭʫʰʢʦʡ ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʪʨʫʙʢʝ ʢʦʣʦʩʘ. ɸʥʜʨʦʛʝʥʝʟ ʟʘ-
ʚʠʩʠʪ ʦʪ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʨʦʩʧʦʨ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʦʧʪʠʤʘʣʴʥʦʤ ʵʪʘʧʝ ʨʘʟ-
ʚʠʪʠʷ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʟʜʥʝʡ ʦʜʥʦʷʜʝʨʥʦʡ, ʩʠʣʴʥʦ ʚʘʢʫʦʣʠʟʠʨʦʚʘʥʥʦʡ ʩʪʘʜʠʠ. 
ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʘʜʠʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʚʝʪʦʚʦʤ ʤʠʢʨʦʩʢʦʧʝ ʩ ʦʢʨʘʰʠʚʘʥʠʝʤ ʚ 2%-ʥʦʤ 
ʨʘʩʪʚʦʨʝ ʘʮʝʪʦʢʘʨʤʠʥʘ. ʀʟ ʢʦʣʦʩʴʝʚ ʩ ʙʦʣʴʰʠʤ ʧʨʦʮʝʥʪʦʤ ʧʦʜʭʦʜʷʱʠʭ ʤʠʢʨʦʩʧʦʨ 
(> 50 %) ʠʟʚʣʝʢʘʣʠ ʧʳʣʴʥʠʢʠ ʠ ʧʦʤʝʱʘʣʠ ʥʘ ʩʨʝʜʫ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʘʥʥʠʪʦʣʘ ʜʣʷ ʠʥ-
ʜʫʢʮʠʠ ʫʜʚʦʝʥʠʷ ʭʨʦʤʦʩʦʤ. ʏʝʨʝʟ 4ï6 ʜʥʝʡ ʧʳʣʴʥʠʢʠ ʧʝʨʝʥʦʩʠʣʠ ʥʘ ʠʥʜʫʢʮʠʦʥʥʫʶ 
ʩʨʝʜʫ ʪʨʝʭ ʨʘʟʥʳʭ ʩʦʩʪʘʚʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ. ʀʥʢʫʙʘ-
ʮʠʷ ʧʳʣʴʥʠʢʦʚ ʥʘ ʠʥʜʫʢʮʠʦʥʥʦʡ ʩʨʝʜʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʨʠ 24 Áʉ ʚ ʪʝʯʝʥʠʝ 5 ʥʝʜʝʣʴ. 
ʉʧʫʩʪʷ ʦʙʦʟʥʘʯʝʥʥʦʝ ʚʨʝʤʷ ʦʧʨʝʜʝʣʷʣʠ ʧʨʦʮʝʥʪ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʣʣʫʩʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʟʜʥʝʡ ʦʜʥʦʷʜʝʨʥʦʡ ʩʪʘʜʠʠ ʤʠʢʨʦʩʧʦʨ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ ʥʝ ʧʨʠʚʝʣʦ ʢ ʟʥʘʯʠʤʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʧʨʦʮʝʥʪʝ ʦʙʨʘ-
ʟʦʚʘʥʠʷ ʢʘʣʣʫʩʥʦʡ ʪʢʘʥʠ. 

        -
   (   075-15-2021-1068  28.09.2021). 
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ʇʆɺʓʐɽʅʀɽ ʊʆʃɽʈɸʅʊʅʆʉʊʀ ʂ ʉʊʈɽʉʉʆɺʓʄ ʋʉʃʆɺʀʗʄ  
ʀ ʇʈʆɼʋʂʎʀʀ ʇʆʃʀʅɽʅɸʉʓʑɽʅʅʓʍ ɾʀʈʅʓʍ ʂʀʉʃʆʊ  
ɿɽʃɽʅʆʁ ʄʀʂʈʆɺʆɼʆʈʆʉʃʀ LOBOSPHAERA ʇʈʀ ʀʄʄʆɹʀʃʀɿɸʎʀʀ 

ʉ. ɻ. ɺʘʩʠʣʴʝʚʘ 1,2, ɽ. ʉ. ʃʦʙʘʢʦʚʘ 1,2, ʂ. ɸ. ʐʠʙʟʫʭʦʚʘ 1, ʆ. ɸ. ɻʦʨʝʣʦʚʘ 1, 
ʆ. ɹ. ʏʠʚʢʫʥʦʚʘ 1, ɸ. ɽ. ʉʦʣʦʚʯʝʥʢʦ 1,2

1 ʄɻʋ ʠʤ. ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
2 ʊɻʋ ʠʤ. ɻ. ʈ. ɼʝʨʞʘʚʠʥʘ, ʊʘʤʙʦʚ, ʈʦʩʩʠʷ 
vankat2009@mail.ru 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʣʝʪʦʢ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʦʤ 
ʩʦʩʪʦʷʥʠʠ, ʥʘʧʨʠʤʝʨ, ʚ ʩʦʩʪʘʚʝ ʙʠʦʧʣʝʥʦʢ, ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʚ 
ʧʨʠʨʦʜʝ ʩʪʨʘʪʝʛʠʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʳʞʠʚʘʥʠʝ ʢʣʝʪʦʢ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʢʫʩ-
ʩʪʚʝʥʥʦ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʝ ʢʣʝʪʢʠ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 
ʦʙʣʘʩʪʷʭ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʭ ʢʘʢ ʧʦʣʫʯʝʥʠʝ ʙʠʦʤʘʩʩʳ ʠ ʮʝʥʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ, 
ʦʯʠʩʪʢʘ ʚʦʜʥʳʭ ʘʢʚʘʪʦʨʠʡ ʠ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʠʟʙʳʪʢʘ ʙʠʦʛʝʥʥʳʭ 
ʵʣʝʤʝʥʪʦʚ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ. ʀʤʤʦʙʠʣʠʟʘʮʠʷ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʦʙʣʝʛʯʘʝʪ 
ʧʨʦʮʝʩʩ ʩʙʦʨʘ ʙʠʦʤʘʩʩʳ, ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʫʣʴʪʫʨ ʢ 
ʩʪʨʝʩʩʦʚʳʤ ʫʩʣʦʚʠʷʤ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʶ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʫʩʧʝʥʟʠ-
ʦʥʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ. 

ʂʫʣʴʪʫʨʘ ʟʝʣʝʥʦʡ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ Lobosphaera sp. IPPAS C-2047 ʷʚʣʷʝʪʩʷ ʧʝʨ-
ʩʧʝʢʪʠʚʥʳʤ ʦʙʲʝʢʪʦʤ ʬʦʪʦʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʪʘʢ ʢʘʢ ʩʧʦʩʦʙʥʘ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʢ 
ʥʘʢʦʧʣʝʥʠʶ ʚʳʩʦʢʠʭ ʢʦʣʠʯʝʩʪʚ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ (ʇʅɾʂ), ʪʘʢʠʭ 
ʢʘʢ ʘʨʘʭʠʜʦʥʦʚʘʷ, ʣʠʥʦʣʝʚʘʷ ʠ Ŭ-ʣʠʥʦʣʝʥʦʚʘʷ ʢʠʩʣʦʪʳ. ɺ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʝʡ ʜʣʷ ʠʤ-
ʤʦʙʠʣʠʟʘʮʠʠ ʢʣʝʪʦʢ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʳʩʦʢʦʧʦʨʠʩʪʳʝ, ʙʠʦʩʦʚʤʝʩʪʠʤʳʝ 
ʠ ʙʠʦʜʝʛʨʘʜʠʨʫʝʤʳʝ ʧʦʣʠʤʝʨʳ ʥʘ ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʦʛʦ ʧʦʣʠʢʘʪʠʦʥʠʪʘ ʭʠʪʦʟʘʥʘ (ʇʍ) ʠ 
ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ï ʧʦʣʠʵʪʠʣʝʥʠʤʠʥʘ (ʇʕʀ), ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʦʤ ʢʨʠʦʧʦʣʠʤʝʨʠ-
ʟʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʣʫʪʘʨʦʚʦʛʦ ʘʣʴʜʝʛʠʜʘ ʠ ʜʠʵʪʠʣʝʥʛʣʠʢʦʣʴ ʜʠʛʣʠʮʠʜʠʣʦʚʦʛʦ 
ʵʬʠʨʘ ʚ ʢʘʯʝʩʪʚʝ ʩʰʠʚʘʶʱʠʭ ʘʛʝʥʪʦʚ. 

ʀʤʤʦʙʠʣʠʟʘʮʠʷ ʢʣʝʪʦʢ Lobosphaera sp. ʥʘ ʇʍ ʠ ʇʕʀ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʚʳʰʝ-
ʥʠʶ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢʫʣʴʪʫʨʳ Lobosphaera sp. ʢ ʦʪʩʫʪʩʪʚʠʶ ʘʟʦʪʘ ʚ ʩʨʝʜʝ ʢʫʣʴʪʠʚʠʨʦ-
ʚʘʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦ ʥʘʢʦʧʣʝʥʠʶ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʥʘ 15ï
35 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʫʩʧʝʥʟʠʦʥʥʦʡ ʢʫʣʴʪʫʨʦʡ. ʊʠʧ ʥʦʩʠʪʝʣʷ (ʍʊ ʠʣʠ ʇʕʀ), ʠʩʧʦʣʴʟʦ-
ʚʘʥʥʳʡ ʜʣʷ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʢʣʝʪʦʢ Lobosphaera sp. ʦʢʘʟʳʚʘʣ ʨʘʟʣʠʯʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʝ-
ʪʘʙʦʣʠʟʤ ʣʠʧʠʜʦʚ ʠ ʧʨʦʬʠʣʴ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ɺ ʩʣʫʯʘʝ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʢʣʝʪʦʢ ʥʘ ʇʕʀ 
ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʨʘʭʠʜʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʥʘ 72ï81 %, ʘ ʧʨʠ ʠʤ-
ʤʦʙʠʣʠʟʘʮʠʠ ʥʘ ʍʊ ï ʣʠʥʦʣʝʚʦʡ ʠ Ŭ-ʣʠʥʦʣʝʥʦʚʦʡ ʢʠʩʣʦʪ ʥʘ 32ï45 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ 
ʩʫʩʧʝʥʟʠʦʥʥʦʡ ʢʫʣʴʪʫʨʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʠʤʝʨʳ ʥʘ ʦʩʥʦʚʝ ʍʊ ʠ ʇʕʀ ʧʝʨʩʧʝʢʪʠʚʥʳ ʚ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝ-
ʣʝʡ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʣʝʪʦʢ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʠ ʧʦʣʫʯʝʥʠʷ ʦʙʦʛʘʱʝʥʥʦʡ ʇʅɾʂ 
ʙʠʦʤʘʩʩʳ. 

        
   (   075-15-2021-1396). 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
Immobilization on polyethylenimine and chitosan sorbents modulates the production of valuable fatty 

acids by the chlorophyte Lobosphaera sp. IPPAS C-2047 / S. Vasilieva, K. Shibzukhova, A. Solovchenko, 
O. Chivkunova, C. Antipova, A. Morozov, E.  Lobakova // Journal of Marine Science and Engineering. ï 
2023. ï Vol. 11, N 4. ï P. 865. 
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ʇʆʃʋʇʈʆʄʓʐʃɽʅʅʆɽ ʂʋʃʔʊʀɺʀʈʆɺɸʅʀɽ ʄʀʂʈʆɺʆɼʆʈʆʉʃɽʁ  
ʀ ʎʀɸʅʆɹɸʂʊɽʈʀʁ ɺ ʇʃʆʉʂʆʉʊʅʓʍ ʌʆʊʆɹʀʆʈɽɸʂʊʆʈɸʍ 

ɼ. ɸ. ɻʘʙʨʠʝʣʷʥ, ʄ. ɸ. ʉʠʥʝʪʦʚʘ, ɹ. ɺ. ɻʘʙʝʣʴ, ɸ. ʂ. ɻʘʙʨʠʝʣʷʥ, ɸ. ɻ. ʄʘʨʢʝʣʦʚʘ, 
ʇ. ɸ. ʃʝʫʩʝʥʢʦ, ʅ. ɺ. ʑʝʨʙʘʢʦʚʘ, ɼ. ɸ. ʃʦʩʴ 
ʀʌʈ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
gabrielyanda@ifr.moscow 

ʉ ʩʝʨʝʜʠʥʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ ʠ ʮʠʘʥʦʙʘʢʪʝʨʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ 
ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ: ʚ ʩʝʣʴʩʢʦʡ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʷʭ, ʚ 
ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʢʦʩʤʝʪʦʣʦʛʠʠ. ʚ ʬʠʢʦʨʝʤʝʜʠʘʮʠʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʉʆ2. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝ-
ʤʷ ʘʢʪʠʚʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʪʦʧʣʠʚʘ ʠ ʩʦʟʜʘʥʠʷ ʟʘʤʢʥʫʪʳʭ 
ʙʠʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʡ ʠʥʪʝʥʩʠʚʥʦʛʦ ʢʫʣʴʪʠ-
ʚʠʨʦʚʘʥʠʷ ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
ʪʦʤ, ʯʪʦʙʳ ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʤʘʩʩʳ ʚ ʢʦʥʪʨʦʣʠ-
ʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ. 

ɼʦʢʣʘʜ ʧʦʩʚʷʱʝʥ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʙʠʦʤʘʩʩʳ 
ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʪ ʣʘʙʦʨʘʪʦʨʥʳʭ ʜʦ ʧʠʣʦʪʥʳʭ ʦʙʲʝʤʦʚ ʚ ʧʣʦʩ-
ʢʦʩʪʥʳʭ ʬʦʪʦʙʠʦʨʝʘʢʪʦʨʘʭ (ʌɹʈ), ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʀʌʈ ʈɸʅ. ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝ-
ʩʪʚʦʤ ʪʘʢʠʭ ʌɹʈ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʠ ʤʦʙʠʣʴʥʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ ʫʩʣʦʚʠʡ ʜʣʷ ʢʫʣʴ-
ʪʠʚʠʨʦʚʘʥʠʷ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʠ ʮʠʘʥʦʙʘʢʪʝʨʠʡ ʧʦ ʟʘʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ: ʪʝʤʧʝʨʘʪʫʨʝ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʩʚʝʪʘ, ʩʦʜʝʨʞʘʥʠʶ ʉʆ2 ʚ 
ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʠ ʜʨ. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʥʪʝʥʩʠʚʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʠʢʨʦʚʦʜʦʨʦʩ-
ʣʝʡ Chlorella sorokoniana IPPAS C-1, Neochlorella semenenkoi IPPAS C-1210 ʠ ʤʫʪʘʥʪʥʦ-
ʛʦ ʰʪʘʤʤʘ ʮʠʘʥʦʙʘʢʪʝʨʠʠ Synechococcus sp. PCC 7942, ʧʨʦʜʫʮʠʨʫʶʱʝʛʦ ʧʦʣʠʥʝʥʘʩʳ-
ʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʘ ʦʧʪʠʤʠʟʘʮʠʷ ʫʩʣʦʚʠʡ 
ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ Chlorella sorokoniana IPPAS C-1 ʚ ʧʣʦʩʢʦʩʪʥʳʭ ʌɹʈ ʨʘʟʣʠʯʥʦʛʦ ʦʙʲʝ-
ʤʘ; ʨʘʩʩʤʦʪʨʝʥʳ ʪʨʠ ʨʝʞʠʤʘ ʧʦʣʫ-ʧʨʦʪʦʯʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʥʘʢʦʧʠ-
ʪʝʣʴʥʳʤ ʨʝʞʠʤʦʤ. ɺ ʟʘʚʝʨʰʝʥʠʠ ʜʦʢʣʘʜʘ ʦʧʨʝʜʝʣʝʥʳ ʧʨʦʙʣʝʤʳ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ 
ʧʨʦʮʝʩʩʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ. 

         21-74-
30003. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
Optimization of CO2 supply for the intensive cultivation of Chlorella sorokiniana IPPAS C-1 in the labor-

atory and pilot-scale flat-panel photobioreactors / D. A. Gabrielyan, B. V. Gabel, M. A. Sinetova, A. K. Gabri-
elian, A. G. Markelova, N. V. Shcherbakova, D. A. Los // Life. ï 2022. ï Vol. 12. ï P. 1469. doi: 
10.3390/life12101469 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʠ ʮʠʘʥʦʙʘʢʪʝʨʠʡ / 
ɼ. ɸ. ɻʘʙʨʠʝʣʷʥ, ʄ. ɸ. ʉʠʥʝʪʦʚʘ, ɸ. ʂ. ɻʘʙʨʠʝʣʷʥ, ʃ. ɸ. ɹʦʙʨʦʚʥʠʢʦʚʘ, ɺ. ʉ. ɹʝʜʙʝʥʦʚ, ɸ. ʖ. ʉʪʘʨʠʢʦʚ, 
ɸ. ɸ. ɿʦʨʠʥʘ, ɹ. ɺ. ɻʘʙʝʣʴ, ɼ. ɸ. ʃʦʩʴ // ʌʠʟʠʦʣʦʛʠʷ ʨʘʩʪʝʥʠʡ. ï 2023. ï ʊ. 70, ˉ 2. ï ʉ. 202ï213. doi: 
10.31857/S0015330322600486 
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ʈɸɿʈɸɹʆʊʂɸ ʉʀʅɹʀʆʊʀʏɽʉʂʆɻʆ ʇʈɽʇɸʈɸʊɸ ʅɸ ʆʉʅʆɺɽ 
ʇʈʆɹʀʆʊʀʏɽʉʂʀʍ ʃɸʂʊʆɹɸʂʊɽʈʀʁ ʀ ɽɻʆ ʆʎɽʅʂɸ ʅɸ ʇɽʈɽʇɽʃɸʍ 

ɽ. ɸ. ɻʘʚʨʠʣʦʚʘ 1, ʆ. ʉ. ʂʘʨʘʩʝʚʘ 1, ʗ. ʄ. ʄʦʥʠʨ 1, ɸ. ʄ. ɽʞʢʦʚʘ 2, ɺ. ʆ. ɽʞʢʦʚ 2, 
ɽ. ɺ. ʅʠʢʠʪʠʥʘ  1,3, ɼ. ʈ. ʗʨʫʣʣʠʥʘ 1, ɸ. ʈ. ʂʘʶʤʦʚ 1
1 ʌɻɸʆʋ ɺʆ ʂʌʋ, ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 
2 ʌɻɹʆʋ ɺʆ ʂʘʟʘʥʩʢʘʷ ɻɸɺʄ, ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 
3 ʌɻɹʆʋ ɺʆ çʂʅʀʊʋè, ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 
Alalila@yandex.ru 

ʇʨʠʤʝʥʝʥʠʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʦʩʥʦʚʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʘʛʨʦʤʠ-
ʥʝʨʘʣʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 
ʧʪʠʮ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʫʣʫʯʰʝʥʠʶ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʦʨ-
ʛʘʥʠʟʤʘ, ʩʪʠʤʫʣʷʮʠʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʤʦʣʦʜʥʷʢʘ, ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʡ 
ʧʨʦʜʫʢʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʙʠʦʪʠʢʦʚ ʚ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʰʠ-
ʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʣʘʢʪʦʙʘʮʠʣʣʳ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ 
ʥʦʚʳʭ ʰʪʘʤʤʦʚ ʣʘʢʪʦʙʘʢʪʝʨʠʡ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʰʪʘʤʤʳ: Lactiplantibacil-
lus plantarum AG10, Lactiplantibacillus plantarum AG16, Ligilactobacillus salivarius LS 4-4, 
Lactiplantibacillus plantarum FCa3L, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʠ ʰʪʘʤʤ Li-
mosilactobacillus fermentum HFD1 ʠ ʠʟ ʢʠʰʝʯʥʠʢʘ ʯʝʣʦʚʝʢʘ. 

ɼʣʷ ʦʧʳʪʘ ʦʪʦʙʨʘʣʠ 46 ʧʝʨʝʧʝʣʦʚ ʚ ʚʦʟʨʘʩʪʝ ʜʚʫʭ ʥʝʜʝʣʴ ʠ ʩʬʦʨʤʠʨʦʚʘʣʠ ʠʟ ʥʠʭ 
6 ʛʨʫʧʧ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʧʦʣʫʯʘʣʘ ʚʤʝʩʪʝ ʩ ʢʦʨʤʦʤ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʢʠ ʨʘʟʥʳʡ ʧʨʦ-
ʙʠʦʪʠʯʝʩʢʠʡ ʰʪʘʤʤ, ʚʳʨʘʱʝʥʥʳʡ ʚ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʝ; ʧʝʨʚʘʷ ʛʨʫʧʧʘ ï ʢʦʥʪʨʦʣʴ-
ʥʘʷ ï ʧʦʣʫʯʘʣʘ ʪʦʣʴʢʦ ʤʦʣʦʯʥʫʶ ʩʳʚʦʨʦʪʢʫ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʩ ʦʜʦʙʨʝʥʠʷ ʣʦʢʘʣʴʥʦʛʦ 
ʵʪʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʂʌʋ (ʧʨʦʪʦʢʦʣ ˉ 40 ʦʪ 9 ʤʘʨʪʘ 2023 ʛ.). ʆʧʳʪ ʧʨʦʜʦʣʞʘʣʩʷ ʥʘ 
ʧʨʦʪʷʞʝʥʠʠ 69 ʜʥʝʡ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʢʦʪʦʨʳʭ ʧʪʠʮ ʚʟʚʝʰʠʚʘʣʠ ʠ ʦʮʝʥʠʚʘʣʠ ʧʨʠʨʦʩʪ 
ʙʠʦʤʘʩʩʳ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʮʝʥʠʣʠ ʤʘʩʩʫ ʨʘʟʣʠʯʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ 
ʧʪʠʮ, ʧʦʢʘʟʘʪʝʣʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʠ ʬʦʨʤʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ, ʦʮʝʥʠʣʠ ʧʦʢʘʟʘʪʝʣʠ 
ʢʘʯʝʩʪʚʘ ʷʠʮ, ʩʦʩʪʘʚ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ. ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 
ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʧʪʠʮ. 

         22-16-
00040. 
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Pɽɼɸʂʊʀʈʆɺɸʅʀɽ ɻɽʅɸ ʎʀʊʆʂʀʅʀʅʆʂʉʀɼɸɿʓ/ɼɽɻʀɼʈʆɻɽʅɸɿʓ 
ʊɸCKX-1 ʄʗɻʂʆʁ ʇʐɽʅʀʎʓ ɼʃʗ ʇʆɺʓʐɽʅʀʗ ʋʉʊʆʁʏʀɺʆʉʊʀ  
ʂ ɸɹʀʆʊʀʏɽʉʂʀʄ ʉʊʈɽʉʉɸʄ 

ɸ. ɸ. ɻʘʣʠʤʦʚʘ 1,2, ɹ. ʈ. ʂʫʣʫʝʚ 1,2 

1 ʀɹɻ ʋʌʀʎ ʈɸʅ, ʋʬʘ, ʈʦʩʩʠʷ 
2 ɺʀʈ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 
aiz.galimova@yandex.ru 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʛʝʥʦʚ ʚʝʜʫʱʠʭ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 
ʛʣʘʚʥʳʭ ʠ ʚʘʞʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʛʝʥʦʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʤʠʨʝ. ʅʘ 
ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʛʝ-
ʥʦʚ/ʛʝʥʦʤʦʚ ʧʨʠʟʥʘʥʘ ʪʝʭʥʦʣʦʛʠʷ CRISPR/Cas, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚʥʦʩʠʪʴ ʩʘʡʪ-
ʥʘʧʨʘʚʣʝʥʥʳʡ ʤʫʪʘʛʝʥʝʟ ʛʝʥʦʚ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʳʩʪʨʦ ʧʦʣʫʯʘʪʴ ʨʘʩʪʝʥʠʷ ʩ ʫʣʫʯʰʝʥ-
ʥʳʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ (ʫʨʦʞʘʡʥʦʩʪʴ, ʧʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ, ʩʪʨʝʩ-
ʩʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʜʨ.). ɻʝʥ ʮʠʪʦʢʠʥʠʥʦʢʩʠʜʘʟʳ/ʜʝʛʠʜʨʦʛʝʥʘʟʳ CKX-1 ʠʥʪʝʨʝʩʝʥ ʜʣʷ 
ʥʦʢʘʫʪʠʨʦʚʘʥʠʷ ʪʝʤ, ʯʪʦ ʪʘʢʠʤ ʧʫʪʝʤ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʨʘʩ-
ʪʝʥʠʡ. ʕʪʦʪ ʛʝʥ ʢʦʜʠʨʫʝʪ ʬʝʨʤʝʥʪ, ʢʘʪʘʣʠʟʠʨʫʶʱʠʡ ʥʝʦʙʨʘʪʠʤʫʶ ʜʝʛʨʘʜʘʮʠʶ ʮʠʪʦʢʠ-
ʥʠʥʦʚ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʩʦʜʝʨʞʘʥʠʷ ʮʠʪʦʢʠʥʠʥʦʚ ʚ 
ʨʘʩʪʝʥʠʷʭ. ɺ ʮʝʣʦʤ ʮʠʪʦʢʠʥʠʥʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʜʜʝʨʞʘʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ 
ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʘʙʠʦʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʙʣʘʛʦʜʘʨʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ 
ʢʣʝʪʦʯʥʦʝ ʜʝʣʝʥʠʝ, ʩʦʭʨʘʥʷʪʴ ʤʝʨʠʩʪʝʤʘʪʠʯʝʩʢʫʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʢʣʝʪʦʢ, ʧʦʜʜʝʨʞʠ-
ʚʘʪʴ ʚʳʩʦʢʠʡ ʢʣʝʪʦʯʥʳʡ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚʦ ʚʨʝʤʷ ʟʘʩʫʭʠ 
ʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʧʦ ʧʦʛʣʦʱʝʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 
ʊʘʢʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʘʢʪʠʚʘʮʠʷ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ ʮʠʪʦʢʠʥʠʥʦʢʩʠʜʘʟʳ CKX-1 ʩʧʦʩʦʙ-
ʩʪʚʫʝʪ ʧʝʨʝʭʦʜʫ ʨʘʩʪʝʥʠʡ ʢ ʩʪʘʜʠʠ ʩʪʘʨʝʥʠʷ ʠ ʧʦʪʝʨʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ 
ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʙʣʦʢʠʨʦʚʘʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʬʝʨʤʝʥʪʦʚ ʮʠʪʦʢʠʥʠʥʦʢʩʠʜʘʟ ʙʫʜʝʪ ʩʧʦ-
ʩʦʙʩʪʚʦʚʘʪʴ ʩʦʭʨʘʥʝʥʠʶ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʪʦʢʠʥʠʥʦʚ ʠ ʧʨʦʣʦʥʛʘʮʠʠ çʟʝʣʝʥʦʡè 
ʩʪʘʜʠʠ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʷ ʧʝʨʝʜ ʧʝʨʝʭʦʜʦʤ ʥʘ ʩʪʘʜʠʶ ʩʪʘʨʝʥʠʷ. ʋʜʣʠʥʝʥʠʝ ʩʪʘʜʠʠ ʚʝ-
ʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ 
ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʛʦ ʣʝʪʘ. 

ɻʝʥʝʪʠʯʝʩʢʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʥʝʟʨʝʣʳʭ ʟʘʨʦʜʳʰʝʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʧʨʦʚʦʜʠʣʠ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʝʪʦʢ Agrobacterium tumefaciens ʰʪʘʤʤʘ AGL-0, ʩʦʜʝʨʞʘʱʠʭ ʧʣʘʟ-
ʤʠʜʳ pDirect 25H ʠ 26H ʠ ʥʝʩʫʱʠʭ ʛʠʜʦʚʳʝ ʈʅʂ ʜʣʷ ʛʝʥʘ TaCKX1. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦ-
ʚʘʣʠ ʷʨʦʚʦʡ ʩʦʨʪ ʋʨʘʣʦʩʠʙʠʨʩʢʘʷ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʣ ʭʦʨʦʰʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʢʘʣʣʫʩʦ-
ʛʝʥʝʟʫ, ʩʦʤʘʪʠʯʝʩʢʦʤʫ ʵʤʙʨʠʦʛʝʥʝʟʫ ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʨʘʩʪʝʥʠʡ. ɺʨʝʤʷ ʩʦʚʤʝʩʪʥʦʡ ʠʥʦ-
ʢʫʣʷʮʠʠ ʵʢʩʧʣʘʥʪʦʚ ʩ ʘʛʨʦʙʘʢʪʝʨʠʷʤʠ ʩʦʩʪʘʚʠʣʦ 60ï180 ʤʠʥ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʭʦʜʝ ʠʥʦ-
ʢʫʣʷʮʠʠ ʵʢʩʧʣʘʥʪʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʠʝ ʜʦʙʘʚʢʠ ʢʘʢ ʩʧʝʨʤʠʜʠʥ ʠ ʵʢʩʪʨʘʢʪ ʠʟ 
ʣʠʩʪʴʝʚ ʪʘʙʘʢʘ. ʆʧʳʪ ʘʛʨʦʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʝʟʨʝʣʳʭ ʟʘʨʦʜʳʰʝʡ ʤʷʛʢʦʡ 
ʧʰʝʥʠʮʳ ʧʨʦʚʦʜʠʣʩʷ ʚ 4 ʛʨʫʧʧʘʭ: ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (ʞʠʜʢʘʷ ʠʥʦʢʫʣʠʨʫʶʱʘʷ ʩʨʝʜʘ ʩ 
ʩʫʩʧʝʥʟʠʝʡ ʘʛʨʦʙʘʢʪʝʨʠʡ ʙʝʟ ʜʦʙʘʚʦʢ); ʛʨʫʧʧʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʵʢʩʪʨʘʢʪʘ ʠʟ ʣʠʩʪʴʝʚ ʪʘ-
ʙʘʢʘ; ʛʨʫʧʧʘ ʩʦ ʩʧʝʨʤʠʜʠʥʠʤ; ʛʨʫʧʧʘ ʩ ʵʢʩʪʨʘʢʪʦʤ ʠʟ ʣʠʩʪʴʝʚ ʪʘʙʘʢʘ ʠ ʩʧʝʨʤʠʜʠʥʦʤ. 
ʇʎʈ-ʘʥʘʣʠʟ ʥʘ ʥʘʣʠʯʠʝ ʛʝʥʘ Cas9 ʧʦʟʚʦʣʠʣ ʦʪʦʙʨʘʪʴ 2 ʪʨʘʥʩʛʝʥʥʳʭ ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ 
ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ ʧʦʯʚʳ. 
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ɹʦʣʴʰʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʥʝʩʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʩʚʦʡʩʪʚ 
Ocimum basilicum. ʅʘʥʦʯʘʩʪʠʮʳ (ʅʏ) ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʵʣʠʩʠʪʦʨʳ 
ʜʣʷ ʙʠʦʩʠʥʪʝʟʘ ʤʝʪʘʙʦʣʠʪʦʚ ʚ ʢʘʣʣʫʩʥʳʭ ʢʫʣʴʪʫʨʘʭ. ɺ ʨʘʙʦʪʝ ʧʦʣʫʯʘʣʠ ʢʘʣʣʫʩ ʠʟ ʣʠ-
ʩʪʦʚʳʭ ʠ ʩʪʝʙʣʝʚʳʭ ʵʢʩʧʣʘʥʪʦʚ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ O. basilicum (ɽʨʝʚʘʥʩʢʠʡ ʩʘʧʬʠʨ 
(ɽʉ), ʈʫʩʩʢʠʡ ʛʠʛʘʥʪ ʟʝʣʝʥʳʡ (ʈɻɿ), ʈʫʩʩʢʠʡ ʛʠʛʘʥʪ ʬʠʦʣʝʪʦʚʳʡ (ʈɻʌ), ɺʘʩʠʣʠʩʢ (ɺ)) 
ʥʘ ʩʨʝʜʘʭ ʩ ʘʫʢʩʠʥʘʤʠ (2,4-ɼ, ʀʋʂ) ʠ ʮʠʪʦʢʠʥʠʥʘʤʠ (ɹɸʇ): 1) 1 ʤʛ/ʣ 2,4-ɼ; 2) 2 ʤʛ/ʣ 
2,4-ɼ; 3) 3 ʤʛ/ʣ 2,4-ɼ; 4) 3 ʤʛ/ʣ ɹɸʇ+0,3 ʤʛ/ʣ ʀʋʂ. ɼʘʣʝʝ ʚ ʩʨʝʜʫ ʜʦʙʘʚʣʷʣʠ 12,5, 25 ʠ 
50 ʤʢʛ/ʣ ʅʏ ZnFe2O4, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʵʢʩʪʨʘʢʪʘ P. crispum (Korotkova, 2021). ɺ ʢʦʥʮʝ 
1 ʧʘʩʩʘʞʘ (30 ʜʥʝʡ) ʦʧʨʝʜʝʣʷʣʠ ʩʫʭʫʶ ʠ ʩʳʨʫʶ ʙʠʦʤʘʩʩʫ ʢʘʣʣʫʩʘ, ʠʥʜʝʢʩ ʨʦʩʪʘ (ʧʦ ʩʳ-
ʨʦʡ ʙʠʦʤʘʩʩʝ), ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʦʢ, ʩʦʜʝʨʞʘʥʠʝ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (ʌʉ) ʧʦ 
ʌʦʣʠʥʘ-ɼʝʥʠʩʫ. 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʌʉ ʚ 1-ʤ ʧʘʩʩʘʞʝ ʧʨʠ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʠ ʧʠʱʝʚʦʡ ʧʣʝʥʢʠ ʚ ʨʘʩʪʝʥʠʷʭ ʩʦʨʪʘ ɽʉ ʙʳʣʦ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ 
ʜʨʫʛʠʭ ʩʦʨʪʘʭ ʠ ʩʦʩʪʘʚʣʷʝʪ 4,03Ñ1,72 ʤʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʘʪʥʦ-
ʤʘʨʣʝʚʦʡ ʧʨʦʙʢʠ ʩʘʤʦʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʌʉ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʨʘʩʪʝʥʠʡ ʩʦʨʪʘ ʈɻʌ ʚ 
1-ʤ ʧʘʩʩʘʞʝ (2,50Ñ0,50 ʤʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʧʨʠ 
ʜʘʥʥʦʤ ʪʠʧʝ ʛʝʨʤʝʪʠʟʘʮʠʠ. ʊʘʢʞʝ ʥʘ ʩʨʝʜʝ MS+1 ʤʛ/ʣ 2,4-ɼ ʫ ʢʘʣʣʫʩʥʦʡ ʢʫʣʴʪʫʨʳ ʩʦʨ-
ʪʘ ʈɻɿ ʩʦʜʝʨʞʘʥʠʝ ʌʉ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʝʙʣʝʡ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʠ ʣʠʩʪʴʝʚ. 

ʉʦʛʣʘʩʥʦ ʤʠʢʨʦʩʢʦʧʠʠ ʢʣʝʪʢʠ ʢʘʣʣʫʩʘ ʠʟ ʨʘʩʪʝʥʠʡ ʩʦʨʪʘ ʈɻʌ ʥʘ ʩʨʝʜʝ MS+2 ʤʛ/ʣ 
ʠ 2,4-ɼ (ʧʝʨʚʠʯʥʳʡ ʵʢʩʧʣʘʥʪ ï ʩʪʝʙʣʠ) ʠʤʝʣʠ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ, ʛʝʪʝʨʦʛʝʥʥʳ ʧʦ ʨʘʟʤʝʨʫ 
ʠ ʬʦʨʤʝ, ʥʘ ʬʠʦʣʝʪʦʚʳʭ ʫʯʘʩʪʢʘʭ ʩ ʥʘʩʳʱʝʥʥʳʤ ʬʠʦʣʝʪʦʚʳʤ ʮʚʝʪʦʤ ʠ ʯʝʨʥʳʤʠ ʚʢʣʶ-
ʯʝʥʠʷʤʠ ʚ ʚʠʜʝ ʪʦʯʝʢ. ʇʦʩʣʝ ʚʥʝʩʝʥʠʷ 25 ʤʢʛ/ʣ ʅʏ ZnFe2O4 ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘ-
ʣʠʩʴ ʥʘʢʦʧʣʝʥʠʝ ʩʳʨʦʡ ʙʠʦʤʘʩʩʳ, ʨʘʟʤʝʨ ʢʘʣʣʫʩʥʦʡ ʢʫʣʴʪʫʨʳ, ʦʜʥʦʨʦʜʥʦʩʪʴ, ʘʥʪʦʮʠ-
ʘʥ-ʦʢʨʘʰʝʥʥʦʩʪʴ, ʩʭʦʞʝʩʪʴ ʩ ʢʦʥʪʨʦʣʝʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʩʝʤʠ ʦʧʳʪʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ. 
ʇʨʠ ʵʪʦʤ ʢʣʝʪʢʠ ʧʨʠʦʙʨʝʪʘʣʠ ʙʦʣʝʝ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ, ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʚ ʨʘʟʤʝʨʘʭ, ʘ ʥʘ 
ʬʠʦʣʝʪʦʚʳʭ ʫʯʘʩʪʢʘʭ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʯʠʩʣʦ ʚʢʣʶʯʝʥʠʡ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʘʣʣʫʩ, ʧʦʣʫ-
ʯʝʥʥʳʡ ʥʘ ʩʨʝʜʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 50 ʤʢʛ/ʣ ʅʏ ZnFe2O4 ʙʳʣ ʨʳʭʣʳʤ, ʘ ʥʘ ʩʨʝʜʝ ʩ 
12,5 ʤʢʛ/ʣ ʅʏ ZnFe2O4, ʥʘʦʙʦʨʦʪ ï ʧʣʦʪʥʳʤ. ʆʪʤʝʪʠʤ, ʯʪʦ ʥʘ ʩʨʝʜʝ ʩ 50 ʤʢʛ/ʣ ʅʏ ʙʳʣʦ 
ʩʣʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʦʜʠʥʦʯʥʳʝ ʢʣʝʪʢʠ, ʚʩʝ ʦʥʠ ʙʳʣʠ ʩʦʙʨʘʥʳ ʚ ʢʦʥʛʣʦʤʝʨʘʪʳ, ʘ ʢʦʣʠ-
ʯʝʩʪʚʦ ʚʢʣʶʯʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʥʝ ʪʦʣʴʢʦ ʚ ʦʢʨʘʰʝʥʥʳʭ ʢʣʝʪʢʘʭ, ʥʦ ʠ ʚ 
ʦʙʳʯʥʳʭ. 

    .     (  0526-2022-
0014). 
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vanova, S. V. Lebedev, I. A. Vershinina // IOP Conference Series: Earth and Environmental Science. ï 2021. ï 
P. 012009. 
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ɺʃʀʗʅʀɽ BACILLUS AMYLOLIQUEFACIENS ɺ ʂʆʄʇʃɽʂʉɽ  
ʉ ʌʀʊʆɻʆʈʄʆʅɸʄʀ ʅɸ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʀ ʂɸʏɽʉʊɺʆ ʇʈʆɼʋʂʎʀʀ 
ɿɽʃɽʅʅʓʍ ʂʋʃʔʊʋʈ ɺ ʋʉʃʆɺʀʗʍ ɺʆɼʅʆɻʆ ɼɽʌʀʎʀʊɸ 

ʆ. ɺ. ɼʦʨʦʱʫʢ 1, ɾ. ʅ. ʂʘʣʘʮʢʘʷ 2, ʅ. ɸ. ʃʘʤʘʥ 2, ʅ. ʀ. ɺʝʣʠʯʢʦ 2,  
ʄ. ʅ. ʄʘʥʜʨʠʢ-ʃʠʪʚʠʥʢʦʚʠʯ 3 
1 ɻʋ çɹʝʣʀʉɸè, ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ 
2 ɻʅʋ çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʦʪʘʥʠʢʠ ʠʤ. ɺ. ʌ. ʂʫʧʨʝʚʠʯʘ ʅɸʅ ɹʝʣʘʨʫʩʠè, ʄʠʥʩʢ, 
ɹʝʣʘʨʫʩʴ 
3 ʀʥʩʪʠʪʫʪ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʅɸʅ ɹʝʣʘʨʫʩʠ, ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ 
doroshuk.olga@mail.ru 

ɺ ʩʚʷʟʠ ʩ ʥʘʣʠʯʠʝʤ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʩʫʭʠ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 
ʟʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʵʢʦʣʦʛʠʯʝ-
ʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʜʘʥʥʦʤʫ ʥʝʙʣʘʛʦ-
ʧʨʠʷʪʥʦʤʫ ʬʘʢʪʦʨʫ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʦʩʪʩʪʠʤʫʣʠ-
ʨʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʦʩʥʦʚʝ Bacillus amyloliquefaciens ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ 
ʧʨʦʜʫʢʮʠʠ ʢʨʝʩʩ-ʩʘʣʘʪʘ ʠ ʰʧʠʥʘʪʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʜʝʬʠʮʠʪʝ ʚʣʘʛʠ ʚ ʩʫʙ-
ʩʪʨʘʪʝ. ʆʩʥʦʚʫ ʢʦʤʧʣʝʢʩʘ ʩʦʩʪʘʚʣʷʣ ʰʪʘʤʤ Bacillus amyloliquefaciens 23ʊʄ ʩ ʚʢʣʶʯʝ-
ʥʠʝʤ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʘʥʘʣʦʛʦʚ ʬʠʪʦʛʦʨʤʦʥʦʚ ʘʫʢʩʠʥʦʚʦʡ ʠ ʮʠʪʦʢʠʥʠʥʦʚʦʡ ʧʨʠʨʦʜʳ. 
ʉʦʜʝʨʞʘʥʠʝ ʘʫʢʩʠʥʦʚ ï 0,05 %, ʮʠʪʦʢʠʥʠʥʦʚ ï 0,02 %. ʊʠʪʨ ʙʘʢʪʝʨʠʡ Bacillus ʚ ʢʦʤ-
ʧʣʝʢʩʝ ï 107 ʂʆɽ/ʤʣ. 

ʀʟʫʯʘʣʠ ʚʣʠʷʥʠʝ 3-ʭ ʜʦʟ ʢʦʤʧʣʝʢʩʘ: 0,4 ʤʣ/ʤ2, 0,2 ʤʣ/ʤ2 ʠ 0,1 ʤʣ/ʤ2. ʈʘʩʭʦʜ ʨʘʙʦ-
ʯʝʛʦ ʨʘʩʪʚʦʨʘ ʧʨʠ ʦʧʨʳʩʢʠʚʘʥʠʠ ʩʦʩʪʘʚʣʷʣ 25 ʤʣ/ʤ2. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʝʡ ʩʣʫʞʠʣʠ 
ʨʘʩʪʝʥʠʷ, ʥʝ ʧʦʜʚʝʨʛʘʚʰʠʝʩʷ ʦʙʨʘʙʦʪʢʝ, ʚʳʨʘʱʠʚʘʝʤʳʝ ʚ ʫʩʣʦʚʠʷʭ ʦʧʪʠʤʘʣʴʥʦʡ (80 % 
ʦʪ ʧʦʣʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʪʦʨʬʷʥʦʛʦ ʩʫʙʩʪʨʘʪʘ) ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʦʯʚʝʥ-
ʥʦʡ ʚʣʘʞʥʦʩʪʠ (50% ʦʪ ʧʦʣʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ ʩʫʙʩʪʨʘʪʘ). 

ɺ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʛʦ ʜʝʬʠʮʠʪʘ ʙʠʦʤʘʩʩʘ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʡ ʢʨʝʩʩ-ʩʘʣʘʪʘ 
ʩʥʠʞʘʣʘʩʴ ʥʘ 10,0 %, ʰʧʠʥʘʪʘ ï ʥʘ 20,7 %. ɺʳʷʚʣʝʥʦ ʘʜʘʧʪʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʢʦʤʧʣʝʢʩʘ 
ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʛʦ ʧʫʪʝʤ 1-ʢʨʘʪʥʦʛʦ ʦʧʨʳʩʢʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʧʨʠ ʨʘʩʭʦʜʝ 0,2 ʤʣ/ʤ2. 
ʋ ʦʙʨʘʙʦʪʘʥʥʳʭ ʨʘʩʪʝʥʠʡ ʢʨʝʩʩ-ʩʘʣʘʪʘ ʥʘʨʷʜʫ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʙʠʦʤʘʩʩʳ ʥʘʜʟʝʤʥʦʡ ʯʘ-
ʩʪʠ ʥʘ ʫʨʦʚʥʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʦʛʦ ʚʝʱʝ-
ʩʪʚʘ ʥʘ 6,4 %. ɺ ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʫʛʣʝʚʦʜʦʚ 
ʥʘ 47,7 % ʧʨʝʚʳʰʘʣʦ ʟʥʘʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʚʠʪʘʤʠʥʘ ʉ ï ʥʘ 8,3 %. 

ʋ ʦʙʨʘʙʦʪʘʥʥʳʭ ʨʘʩʪʝʥʠʡ ʰʧʠʥʘʪʘ ʩʳʨʘʷ ʥʘʜʟʝʤʥʘʷ ʙʠʦʤʘʩʩʘ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʚ 
ʩʪʨʝʩʩʦʚʦʤ ʢʦʥʪʨʦʣʝ, ʥʘ 10,0 %, ʩʫʭʘʷ ï ʥʘ 7,0 %. ʉʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ ʉ ʠ ʥʠʪʨʘʪ-
ʠʦʥʦʚ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʣʠʩʪʴʝʚ ʙʳʣʦ ʥʘ ʫʨʦʚʥʝ ʧʦʢʘʟʘʪʝʣʝʡ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ; 
ʚʠʪʘʤʠʥʘ ɺ2, ʢʘʨʦʪʠʥʦʠʜʦʚ ʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʫʛʣʝʚʦʜʦʚ ï ʙʦʣʴʰʝ, ʯʝʤ ʚ ʣʠʩʪʴʷʭ ʨʘʩ-
ʪʝʥʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʦʧʪʠʤʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʩʫʙʩʪʨʘʪʘ. 
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ʀɿʋʏɽʅʀɽ ɺʃʀʗʅʀʗ ʉʇɽʂʊʈɸʃʔʅʆɻʆ ʉʆʉʊɸɺɸ ʉɺɽʊɸ  
ʅɸ ɹʀʆʄɸʉʉʋ ʈɸɿʃʀʏʅʓʍ ʐʊɸʄʄʆɺ CHLORELLA VULGARIS 

ʖ. ɸ. ɼʫʜʠʥʘ, ɽ. ɸ. ʂʘʣʘʰʥʠʢʦʚʘ, ʈ. ʅ. ʂʠʨʘʢʦʩʷʥ 
ʌɻɹʆʋ ɺʆ ʈɻɸʋ ï ʄʉʍɸ ʠʤ. ʂ. ɸ. ʊʠʤʠʨʷʟʝʚʘ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
dudina.biotech@gmail.com 

Chlorella vulgaris (ʭʣʦʨʝʣʣʘ) ï ʟʝʣʝʥʘʷ ʵʫʢʘʨʠʦʪʠʯʝʩʢʘʷ ʤʠʢʨʦʚʦʜʦʨʦʩʣʴ, ʢʦʪʦʨʘʷ 
ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʦʙʲʝʢʪʦʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʤʘʩʩʳ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʙʦʛʘ-
ʪʦʤʫ ʩʦʩʪʘʚʫ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʣʠʷʪʴ ʥʘ ʚʳʭʦʜ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

ʍʣʦʨʝʣʣʘ ʩʦʜʝʨʞʠʪ ʧʫʣ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ: ʦʢʦʣʦ 50 % ʙʝʣʢʘ 
(ʚʢʣʶʯʘʶʱʝʛʦ ʥʝʟʘʤʝʥʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ); ʢʦʤʧʣʝʢʩ ʥʝʟʘʤʝʥʠʤʳʭ ʥʝʥʘʩʳʱʝʥʥʳʭ 
ʞʠʨʥʳʭ ʢʠʩʣʦʪ (ʚʢʣʶʯʘʷ ʆʤʝʛʘ-3); ʚʠʪʘʤʠʥʳ A, B1, ɺ2, ɺ3, B5, B6, ɽ; ʘ ʪʘʢʞʝ ʚʘʞʥʳʝ 
ʜʣʷ ʟʜʦʨʦʚʴʷ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ. ʕʪʦ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʝʝ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʮʝʣʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʝʜʠʮʠʥʝ, ʢʦʩʤʝʪʦʣʦʛʠʠ, ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ 
ʚʝʪʝʨʠʥʘʨʠʠ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʭʣʦʨʝʣʣʫ ʢʫʣʴʪʠʚʠʨʫʶʪ ʚ ʧʨʫʜʘʭ ʠʣʠ ʙʠʦʨʝʘʢʪʦʨʘʭ ʩ ʟʘʜʘʥʥʳʤʠ 
ʧʘʨʘʤʝʪʨʘʤʠ, ʩʦʟʜʘʶʱʠʤʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʙʠʦʤʘʩʩʳ ʭʣʦʨʝʣʣʳ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʜʚʘ ʰʪʘʤʤʘ ʭʣʦʨʝʣʣʳ: 1 ï ʩ ʪʦʥʢʦʡ ʢʣʝʪʦʯʥʦʡ 
ʩʪʝʥʢʦʡ (Chlorella vulgaris ɺʂʇʄ Al-24); 2 ï ʩ ʪʦʣʩʪʦʡ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʦʡ (Chlorella 
vulgaris Beijer). ʂʫʣʴʪʫʨʫ ʭʣʦʨʝʣʣʳ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʥʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʠʪʘʪʝʣʴ-
ʥʦʡ ʩʨʝʜʝ ʊʘʤʠʷ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 24Ñ10 Áʉ, ʢʨʫʛʣʦʩʫʪʦʯʥʦʤ ʦʩʚʝʱʝʥʠʠ, ʚ ʩʚʝʪʦʥʝʧʨʦ-
ʥʠʮʘʝʤʳʭ ʛʨʦʫʙʦʢʩʘʭ (Urban Grower 60Ĭ60Ĭ200 ʩʤ (Gorshkoff, ʈʦʩʩʠʷ)), ʚ ʢʦʪʦʨʳʭ ʙʳ-
ʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʟʥʳʝ ʨʝʞʠʤʳ ʦʩʚʝʱʝʥʠʷ (ʩʦʦʪʥʦʰʝʥʠʝ ʢʨʘʩʥʦʛʦ (ʂ) ʠ ʜʘʣʴʥʝʛʦ 
ʢʨʘʩʥʦʛʦ ʩʚʝʪʘ (ɼʂ)). ɺʘʨʠʘʥʪʳ ʦʩʚʝʱʝʥʠʷ: 1 ï ʂ/ɼʂ = 1, PPFD = 142 (Ñ10) ʤʢʤʦʣʴ/ʤ2ʩ 
(ʂ=ɼʂ); 2 ï ʂ/ɼʂ = 2, PPFD = 142 (Ñ10) ʤʢʤʦʣʴ/ʤ2ʩ (ʂ>ɼʂ); 3 ï ʂ/ɼʂ = 1/2, 
PPFD = 142 (Ñ10) ʤʢʤʦʣʴ/ʤ2ʩ (ɼʂ>ʂ). ʂʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ ʚʳʨʘʱʠʚʘʣʠ ʚ ʩʚʝʪʦʚʦʡ 
ʢʦʤʥʘʪʝ ʩ ʦʩʚʝʱʝʥʠʝʤ ʙʝʣʳʤʠ ʣʶʤʠʥʝʩʮʝʥʪʥʳʤʠ ʣʘʤʧʘʤʠ (ʤʘʨʢʘ OSRAM AG, ɻʝʨ-
ʤʘʥʠʷ) ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 150 ʤʢʤʦʣʴ/ʤ2ʩ, ʘ ʪʘʢʞʝ ʢʫʣʴʪʫʨʫ ʚʳʨʘʱʠʚʘʣʠ ʚ ʪʝʤʥʦʪʝ. 
ʆʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʭʣʦʨʝʣʣʳ ʦʧʨʝʜʝʣʷʣʠ ʚ ʜʠʥʘʤʠʢʝ ʥʘ 1, 3 ʠ 5-ʝ ʩʫʪ. ʥʘ 
ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ Cary-50 (Varian, ʉʐɸ). ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 3 ʙʠʦʣʦʛʠʯʝʩʢʠʭ 
ʠ 5 ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʦʚʪʦʨʥʦʩʪʷʭ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʟʚʦʣʠʣʠ ʥʘʤ ʚʳʷʚʠʪʴ ʥʝʢʦʪʦʨʳʝ ʟʘ-
ʢʦʥʦʤʝʨʥʦʩʪʠ: 1) ʥʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʙʠʦʤʘʩʩʳ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʦʩʚʝʱʝʥʠʷ ʙʝʣʳʤʠ ʣʶʤʠʥʝʩʮʝʥʪʥʳʤʠ ʣʘʤʧʘʤʠ (  = 2700 ʂ); 2) ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ɼʂ>ʂ ʠʣʠ ɼʂ=ʂ ʥʘʙʣʶʜʘʣʠ ʠʥʛʠʙʠʨʫʶʱʝʝ ʠʭ ʜʝʡʩʪʚʠʝ ʥʘ ʨʦʩʪ ʠʟʫʯʘʝʤʳʭ ʰʪʘʤʤʦʚ 
ʭʣʦʨʝʣʣʳ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʢʫʣʴʪʫʨ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 
ʩʭʦʞʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʦʜʠʥʘʢʦʚʦʤ ʚʦʩʧʨʠʷʪʠʠ ʠʟʫʯʘʝʤʳʭ 
ʰʪʘʤʤʦʚ ʭʣʦʨʝʣʣʳ ʥʘ ʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʩʚʝʪʘ. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ɼʫʜʠʥʘ ʖ. ɸ. ʍʣʦʨʝʣʣʘ ʢʘʢ ʦʙʲʝʢʪ ʙʠʦʪʝʭʥʦʣʦʛʠʠ: ʩʧʦʩʦʙʳ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ / ʖ. ɸ. ɼʫʜʠʥʘ, ɽ. ɸ. ʂʘʣʘʰʥʠʢʦʚʘ // ɺʢʣʘʜ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟ-
ʚʠʪʠʝ ɸʇʂ ʈʦʩʩʠʠ : ʩʙ. ʩʪ. ʧʦ ʤʘʪʝʨʠʘʣʘʤ ɺʩʝʨʦʩ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. ï 2019.  ï ʉ. 222ï225. 

ɼʫʜʠʥʘ ʖ. ɸ. ʍʣʦʨʝʣʣʘ ʢʘʢ ʤʫʣʴʪʠʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʳ ʠ ʙʠʦʪʝʭʥʦʣʦ-
ʛʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʝʸ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ / ʖ. ɸ. ɼʫʜʠʥʘ, ɽ. ɸ. ʂʘʣʘʰʥʠʢʦʚʘ // ɹʠʦʪʝʭʥʦʣʦʛʠʷ ʚ ʨʘʩʪʝʥʠʝ-
ʚʦʜʩʪʚʝ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ : ʩʙ. ʪʝʟ. ʜʦʢʣ. 20-ʡ ɺʩʝʨʦʩ. ʢʦʥʬ. ʤʦ-
ʣʦʜʳʭ ʫʯʸʥʳʭ, ʧʦʩʚʷʱ. ʧʘʤʷʪʠ ʘʢʘʜ. ʈɸʉʍʅ ɻʝʦʨʛʠʷ ʉʝʨʛʝʝʚʠʯʘ ʄʫʨʦʤʮʝʚʘ. ï 2020. ï ʉ. 151ï153. doi: 
10.48397/ARRIAB.2020.20.091 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɹʀʆʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʇʆɼʍʆɼʆɺ  
ɼʃʗ ʉʆʍʈɸʅɽʅʀʗ ʆɹʈɸɿʎʆɺ ʗɻʆɼʅʓʍ ʀ ʇʃʆɼʆɺʓʍ ʂʋʃʔʊʋʈ  
ɺ ʂʆʃʃɽʂʎʀʀ ɺʀʈ 

ʉ. ɽ. ɼʫʥʘʝʚʘ, ʆ. ɸ. ʊʠʭʦʥʦʚʘ, ʉ. ʖ. ʆʨʣʦʚʘ, ʊ. ɸ. ɻʘʚʨʠʣʝʥʢʦ 
ɺʀʈ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 
dunaevase@mail.ru 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʀʥʩʪʠʪʫʪʘ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠʤ. ʅ. ʀ. ɺʘʚʠʣʦʚʘ (ɺʀʈ) 
ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʛʝʥʦʬʦʥʜʘ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʜʠʢʠʭ ʨʦʜʠʯʝʡ. ʇʦʣʝ-
ʚʳʝ ʢʦʣʣʝʢʮʠʠ ʚʝʛʝʪʘʪʠʚʥʦ ʨʘʟʤʥʦʞʘʝʤʳʭ ʨʘʩʪʝʥʠʡ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʪʨʘʜʠʮʠʦʥʥʳʤ 
ʩʧʦʩʦʙʦʤ, ʥʝʩʫʪ ʧʦʪʝʨʠ ʠʟ-ʟʘ ʚʦʟʜʝʡʩʪʚʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ 
ʥʘʢʦʧʣʝʥʠʷ ʚ ʨʘʩʪʝʥʠʷʭ ʚʠʨʫʩʥʳʭ, ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠ ʛʨʠʙʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺ ʢʨʫʧʥʳʭ 
ʤʠʨʦʚʳʭ ʛʝʥʙʘʥʢʘʭ ʨʘʩʪʝʥʠʡ ʜʣʷ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʣʝʚʳʭ ʢʦʣʣʝʢʮʠʡ ʠʩ-
ʧʦʣʴʟʫʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ in vitro ʠ  ʩʦʭʨʘʥʝʥʠʷ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ. 

ʂʦʣʣʝʢʮʠʷ in vitro ɺʀʈ ʷʛʦʜʥʳʭ ʠ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ʫʤʝʨʝʥʥʦʛʦ ʢʣʠʤʘʪʘ ʬʦʨʤʠ-
ʨʫʝʪʩʷ ʠ ʧʦʧʦʣʥʷʝʪʩʷ ʩ ʮʝʣʴʶ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ: 

ï ʩʦʭʨʘʥʝʥʠʷ ʜʫʙʣʝʪʦʚ ʮʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʣʝʚʦʛʦ ʛʝʥʙʘʥʢʘ: ʠʩʪʦʯʥʠʢʦʚ ʠ ʜʦʥʦ-
ʨʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦ ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʩʪʘʨʦʤʝʩʪʥʳʭ ʩʦʨʪʦʚ, ʩʦʨʪʦʚ ʨʦʩʩʠʡʩʢʦʡ ʩʝʣʝʢʮʠʠ; 

ï ʩʦʭʨʘʥʝʥʠʷ ʦʙʨʘʟʮʦʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʦʨʪʦʚ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʢʘʢ ʥʦʤʝʥʢʣʘ-
ʪʫʨʥʳʝ ʩʪʘʥʜʘʨʪʳ ʚ ɻʝʨʙʘʨʠʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʤʠʨʘ, ʠʭ ʜʠʢʠʭ ʨʦʜʠʯʝʡ ʠ ʩʦʨʥʳʭ 
ʨʘʩʪʝʥʠʡ (ɻʝʨʙʘʨʠʡ ɺʀʈ [WIR]); 

ï ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ ʘʧʝʢʩʦʚ ʧʦʙʝʛʦʚ in vitro ʦʙʨʘʟʮʦʚ ʜʣʷ ʟʘʢʣʘʜʢʠ ʚ ʢʨʠʦʙʘʥʢ ɺʀʈ; 
ï ʨʝʠʥʪʨʦʜʫʢʮʠʠ ʜʫʙʣʝʪʥʳʭ ʦʙʨʘʟʮʦʚ ʠʟ ʢʦʣʣʝʢʮʠʠ in vitro ʚ ʚʠʜʝ ex vitro ʨʘʩʪʝ-

ʥʠʡ ʚ ʧʦʣʝʚʫʶ ʢʦʣʣʝʢʮʠʶ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʥʝʡ ʦʙʨʘʟʮʦʚ. 
In vitro ʢʦʣʣʝʢʮʠʷ ɺʀʈ ʷʛʦʜʥʳʭ ʠ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ʫʤʝʨʝʥʥʦʛʦ ʢʣʠʤʘʪʘ ʩʦʩʪʘʚ-

ʣʷʝʪ 350 ʦʙʨʘʟʮʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʩʝʤʠ ʨʦʜʦʚ ʠ ʜʝʚʷʪʠ ʢʫʣʴʪʫʨ (ʤʘʣʠ-
ʥʘ, ʝʞʝʚʠʢʘ, ʞʠʤʦʣʦʩʪʴ, ʩʤʦʨʦʜʠʥʘ ʯʝʨʥʘʷ, ʟʝʤʣʷʥʠʢʘ, ʚʠʰʥʷ, ʯʝʨʝʰʥʷ, ʩʣʠʚʘ, ʨʷʙʠʥʘ). 
ʆʩʥʦʚʥʫʶ ʯʘʩʪʴ ʢʦʣʣʝʢʮʠʠ ʩʦʩʪʘʚʣʷʶʪ ʩʝʣʝʢʮʠʦʥʥʳʝ ʩʦʨʪʘ (73 %), ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 
ʨʦʩʩʠʡʩʢʦʡ ʩʝʣʝʢʮʠʠ (71 %); 25 ʩʦʨʪʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʣʝʢʮʠʠ 1920ï1940 ʛʛ. ʀʟ ʜʠʢʦʨʘʩ-
ʪʫʱʠʭ ʨʦʜʠʯʝʡ ʩʦʭʨʘʥʷʝʪʩʷ 82 ʦʙʨʘʟʮʘ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 30 ʚʠʜʘʤ. ɺ in vitro ʢʦʣʣʝʢʮʠʶ 
ʚʚʝʜʝʥʳ ʜʫʙʣʝʪʳ ʦʙʨʘʟʮʦʚ ʠʟ ʦʩʥʦʚʥʦʡ ʧʦʣʝʚʦʡ ʢʦʣʣʝʢʮʠʠ ɺʀʈ ʷʛʦʜʥʳʭ ʠ ʧʣʦʜʦʚʳʭ 
ʢʫʣʴʪʫʨ ʫʤʝʨʝʥʥʦʛʦ ʢʣʠʤʘʪʘ (ʅʇɹ çʇʫʰʢʠʥʩʢʠʝ ʠ ʇʘʚʣʦʚʩʢʠʝ ʣʘʙʦʨʘʪʦʨʠʠ ɺʀʈè), 
ʠʟʫʯʝʥʥʳʝ ʧʦ ʢʦʤʧʣʝʢʩʫ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʢʫʣʴʪʫʨ (ʤʘ-
ʣʠʥʘ, ʞʠʤʦʣʦʩʪʴ) ʛʝʥʦʪʠʧʠʨʦʚʘʥʥʳʝ SSR ʤʘʨʢʝʨʘʤʠ. ɺ ʢʦʣʣʝʢʮʠʠ in vitro ʚʩʝ ʦʙʨʘʟʮʳ 
ʧʝʨʠʦʜʠʯʝʩʢʠ ʪʝʩʪʠʨʫʶʪʩʷ ʥʘ ʥʘʣʠʯʠʝ ʚʥʫʪʨʝʥʥʠʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ ʩ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜ, ʯʘʩʪʴ ʦʙʨʘʟʮʦʚ ʤʘʣʠʥʳ ʜʝʪʝʢʪʠʨʦʚʘʥʘ ʤʝʪʦʜʦʤ ʀʌɸ ʥʘ 
ʥʘʣʠʯʠʝ ʚʠʨʫʩʘ RBDV. ɺ ʢʨʠʦʢʦʣʣʝʢʮʠʶ ɺʀʈ ʟʘʣʦʞʝʥʳ ʦʙʨʘʟʮʳ 23 ʩʦʨʪʦʚ ʤʘʣʠʥʳ 
ʦʙʳʢʥʦʚʝʥʥʦʡ (ʧʦ 90 ʘʧʝʢʩʦʚ ʥʘ ʦʙʨʘʟʝʮ) ʩ ʧʦʩʪʢʨʠʦʛʝʥʥʦʡ ʨʝʛʝʥʝʨʘʮʠʝʡ 33ï65 %. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ʆʙʨʘʟʮʳ ʷʛʦʜʥʳʭ ʠ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʠʭ ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʦʜʠʯʝʡ ʚ ʢʦʣʣʝʢʮʠʠ in vitro ɺʀʈ / 

ʉ. ɽ. ɼʫʥʘʝʚʘ, ʉ. ʖ. ʆʨʣʦʚʘ, ʆ. ɸ. ʊʠʭʦʥʦʚʘ, ʊ. ɸ. ɻʘʚʨʠʣʝʥʢʦ // ɹʠʦʪʝʭʥʦʣʦʛʠʷ ʠ ʩʝʣʝʢʮʠʷ ʨʘʩʪʝʥʠʡ. ï 
2018. ïʊ. 1, ˉ 1. ï ʉ. 43ï51. doi: 10.30901/2658-6266-2018-1-43-51 

ʅʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʩʦʭʨʘʥʝʥʠʶ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʦʨʪʦʚ ʷʛʦʜʥʳʭ ʢʫʣʴʪʫʨ ʚ ʛʝʥʙʘʥʢʝ 
ɺʀʈ ʥʘ ʧʨʠʤʝʨʝ ʤʘʣʠʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʩʤʦʨʦʜʠʥʳ ʯʝʨʥʦʡ / ʊ. ɸ. ɻʘʚʨʠʣʝʥʢʦ, ʉ. ɽ. ɼʫʥʘʝʚʘ, 
ʆ. ɸ. ʊʠʭʦʥʦʚʘ, ʀ. ɻ. ʏʫʭʠʥʘ // ɹʠʦʪʝʭʥʦʣʦʛʠʷ ʠ ʩʝʣʝʢʮʠʷ ʨʘʩʪʝʥʠʡ. ï 2022. ï ʊ. 5, ˉ 4. ï doi: 
10.30901/2658-6266-2022-4-o5 
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ʂʈʀʆʌʀʃʔʅɸʗ ʄʀʂʈʆɺʆɼʆʈʆʉʃʔ CHLOROMONAS RETICULATA  
ʂɸʂ ʇʆʊɽʅʎʀɸʃʔʅʓʁ ʀʉʊʆʏʅʀʂ ʇɽʈɺʀʏʅʓʍ ʀ ɺʊʆʈʀʏʅʓʍ 
ʂɸʈʆʊʀʅʆʀɼʆɺ 

ʆ. ɺ. ɼʳʤʦʚʘ, ɺ. ʉ. ʇʘʨʰʫʢʦʚ, ʀ. ɺ. ʅʦʚʘʢʦʚʩʢʘʷ 
ʀɹ ʌʀʎ ʂʦʤʠ ʅʎ ʋʨʆ ʈɸʅ, ʉʳʢʪʳʚʢʘʨ, ʈʦʩʩʠʷ 
dymovao@ib.komisc.ru 

ɿʝʣʝʥʳʝ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ (ʄɺ) ï ʙʦʣʴʰʘʷ ʠ ʨʘʟʥʦʦʙʨʘʟʥʘʷ ʛʨʫʧʧʘ ʦʜʥʦʢʣʝʪʦʯʥʳʭ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʙʠʪʘʶʱʠʭ ʚ ʤʦʨʩʢʠʭ ʠ ʧʨʝʩʥʳʭ ʚʦʜʘʭ, ʚ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ. 
ʄɺ ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ ʫʯʝʥʳʭ ʢʘʢ ʚʦʟʦʙʥʦʚʣʷʝʤʳʡ ʠʩʪʦʯʥʠʢ ʙʠʦʪʦʧʣʠʚʘ, ʚʦʜʦʨʦ-
ʜʘ, ʦʤʝʛʘ-3 ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʠ ʧʨ. ɺʳʩʦʢʘʷ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʄɺ ʚʥʦʩʠʪ 
ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʦʙʝʩʧʝʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʞʠʟʥʠ ʥʘ ɿʝʤʣʝ. ʌʦʪʦʩʠʥʪʝʟ 
ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʤʝʪʘʙʦʣʠʟʤʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʣʝʪʦʢ ʟʘʚʠʩʷʪ 
ʦʪ ʪʝʨʤʘʣʴʥʳʭ ʠ ʩʚʝʪʦʚʳʭ ʫʩʣʦʚʠʡ. ɺʠʜʳ ʟʝʣʝʥʳʭ ʄɺ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʬʠʟʠʦʣʦʛʠʯʝ-
ʩʢʠʤ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʨʝʘʢʮʠʷʤ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʚʝʪʘ. ʅʝ-
ʢʦʪʦʨʳʝ ʄɺ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʠʥʩʦʣʷʮʠʠ ʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʩʨʝʜʳ ʩʧʦʩʦʙ-
ʥʳ ʥʘʢʘʧʣʠʚʘʪʴ ʚʪʦʨʠʯʥʳʝ ʢʘʨʦʪʠʥʦʠʜʳ (ɺʂʘʨ), ʥʝ ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʬʦʪʦʩʠʥʪʝʟʝ. ʌʠ-
ʟʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ɺʂʘʨ ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʥʝ ʜʦ ʢʦʥʮʘ ʚʳʷʩʥʝʥʥʳʤ. ʇʦʣʘʛʘʶʪ, ʯʪʦ 
ʵʪʠ ʩʦʝʜʠʥʝʥʠʷ ʚʳʧʦʣʥʷʶʪ ʨʷʜ ʬʫʥʢʮʠʡ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʟʘʱʠʱʘʶʪ ʢʣʝʪʢʠ ʄɺ ʦʪ 
ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ. ɸʩʪʘʢʩʘʥʪʠʥ (ɸʩʪ) (3,3'-ʜʠʛʠʜʨʦʢʩʠ-4,4'-ʜʠʦʢʩʦ-ɓ-ʢʘʨʦʪʠʥ) ï 
ʢʨʘʩʥʳʡ ʧʠʛʤʝʥʪ ʠʟ ʛʨʫʧʧʳ ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʭ ɺʂʘʨ. ɸʩʪ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦ ʮʝʥʥʳʤ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ, ʧʨʦʷʚʣʷʶʱʠʤ ʩʚʦʡʩʪʚʘ ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʘ, 
ʋʌ- ʠ ʨʘʜʠʦʧʨʦʪʝʢʪʦʨʘ, ʘʥʪʠʢʘʥʮʝʨʦʛʝʥʘ, ʨʝʛʫʣʷʪʦʨʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʨʚʥʦʡ, ʩʝʨʜʝʯʥʦ-
ʩʦʩʫʜʠʩʪʦʡ ʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ʇʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚ-
ʥʦʩʪʠ ɸʩʪ ʥʘ ʧʦʨʷʜʦʢ ʧʨʝʚʳʰʘʝʪ ʚ ʩʠʩʪʝʤʘʭ in vivo ɓ-ʢʘʨʦʪʠʥ ʠ Ŭ-ʪʦʢʦʬʝʨʦʣ. ɸʩʪ ʧʨʠ-
ʩʫʪʩʪʚʫʝʪ ʚ ʪʢʘʥʷʭ ʙʦʣʴʰʠʥʩʪʚʘ ʚʦʜʥʳʭ ʢʨʘʩʥʦʦʢʨʘʰʝʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ (ʨʳʙʳ, ʢʨʝʚʝʪ-
ʢʠ ʠ ʪ. ʧ.), ʥʘʡʜʝʥ ʫ ʧʪʠʮ, ʨʘʩʪʝʥʠʡ ʠ ʣʠʰʘʡʥʠʢʦʚ. ʉʘʤʳʤ ʙʦʛʘʪʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʨʠ-
ʨʦʜʥʦʛʦ ɸʩʪ ʩʯʠʪʘʝʪʩʷ ʟʝʣʝʥʘʷ ʤʠʢʨʦʚʦʜʦʨʦʩʣʴ Haematococcus pluvialis Flotow 
(Chlorophyta), ʥʘʢʘʧʣʠʚʘʶʱʘʷ ʜʦ 3ï5 % ʦʪ ʩʫʭʦʡ ʤʘʩʩʳ ʧʨʠ ʜʝʡʩʪʚʠʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 
ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʦʙʦʜʥʦʛʦ ʠ ʵʪʝʨʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ɸʩʪ ʥʘʭʦʜʠʪʩʷ 
ʚ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʣʠʧʠʜʥʳʭ ʛʣʦʙʫʣʘʭ. ɸʩʪ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ çʩʥʝʞʥʳʭè ʚʦʜʦʨʦʩʣʷʭ, 
ʦʙʠʪʘʶʱʠʭ ʚ ʧʦʣʷʨʥʳʭ ʠ ʛʦʨʥʳʭ ʨʝʛʠʦʥʘʭ. ʇʨʠ ʤʘʩʩʦʚʦʤ ʨʘʟʤʥʦʞʝʥʠʠ ʵʪʠ ʚʦʜʦʨʦʩʣʠ 
ʦʢʨʘʰʠʚʘʶʪ ʩʥʝʛ ʚ ʢʨʘʩʥʳʡ ʮʚʝʪ (ʷʚʣʝʥʠʝ çʢʨʘʩʥʦʛʦ ʩʥʝʛʘè). ʆʜʥʠʤ ʠʟ ʧʨʦʜʫʮʝʥʪʦʚ 
ɸʩʪ ʷʚʣʷʝʪʩʷ ʢʨʠʦʬʠʣʴʥʘʷ ʦʜʥʦʢʣʝʪʦʯʥʘʷ ʜʚʫʞʛʫʪʠʢʦʚʘʷ ʟʝʣʝʥʘʷ ʚʦʜʦʨʦʩʣʴ Chloromo-
nas reticulata (Goroschankin) Gobi. ʅʘʤʠ ʠʟʫʯʝʥʳ ʩʦʜʝʨʞʘʥʠʝ ʠ ʩʦʩʪʘʚ ʧʠʛʤʝʥʪʦʚ ʚ 
ʢʣʝʪʢʘʭ Ch. reticulata, ʩʦʙʨʘʥʥʦʡ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʩʥʝʛʘ ʥʘ ʇʨʠʧʦʣʷʨʥʦʤ ʋʨʘʣʝ. ʋʩʪʘʥʦ-
ʚʠʣʠ, ʯʪʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʚʦʜʦʨʦʩʣʠ ʧʨʠ ʥʠʟʢʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʚʳʩʦ-
ʢʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʥʘʢʦʧʣʝʥʠʶ ʢʘʨʦʪʠʥʦʠʜʦʚ (ʥʝʦʢʩʘʥʪʠʥ, ʚʠʦʣʘʢʩʘʥ-
ʪʠʥ, ʘʥʪʝʨʘʢʩʘʥʪʠʥ, ʣʶʪʝʠʥ, ɓ-ʢʘʨʦʪʠʥ ʠ ʟʝʘʢʩʘʥʪʠʥ), ʚʢʣʶʯʘʷ ʵʢʩʪʨʘʧʣʘʩʪʠʜʥʳʡ ɸʩʪ, 
ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 950 ʜʦ 2000 ʤʢʛ/ʛ ʩʫʭʦʡ ʤʘʩʩʳ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʦʪʥʝʩʪʠ 
ʠʟʫʯʝʥʥʫʶ ʤʠʢʨʦʚʦʜʦʨʦʩʣʴ ʢ ʛʨʫʧʧʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ ʚʳʩʦʢʠʤ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 
ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. 
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ʊ. ɺ. ɽʣʠʩʘʬʝʥʢʦ, ʊ. ɺ. ɾʝʣʝʟʥʠʯʝʥʢʦ 

ʎʉɹʉ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 
tveli@ngs.ru 

Saposhnikovia divaricata (Turcz. ex Ledeb.) Schischk. (Apiaceae) ï ʤʥʦʛʦʣʝʪʥʝʝ ʪʨʘ-
ʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ, ʵʥʜʝʤʠʢ ʶʛʘ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ, ʦʙʣʘʜʘʝʪ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚ-
ʥʦʩʪʴʶ (ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʭʨʦʤʦʥʦʚ). ɺʩʣʝʜʩʪʚʠʝ ʤʘʩʩʦʚʳʭ ʟʘʛʦʪʦʚʦʢ ʢʦʨʥʝʡ S. divaricata 
ʘʢʪʫʘʣʴʥʘ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʝʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ex situ ʠ in vitro. ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʧʨʝʜʝ-
ʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ ʠ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ, ʚʚʝʜʝʥʠʷ S. divaricata in vitro 
ʠ ʠʟʫʯʠʪʴ ʵʪʘʧʳ ʤʦʨʬʦʛʝʥʝʟʘ. 

ʀʩʩʣʝʜʦʚʘʣʠ ʩʝʤʝʥʘ, ʩʦʙʨʘʥʥʳʝ ʚ 2016ï2017 ʛʛ. ʚ ʧʨʠʨʦʜʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ 
ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ, ʘ ʪʘʢʞʝ ʩʝʤʝʥʘ ʧʝʨʚʦʡ ʨʝʧʨʦʜʫʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʫʨʳ 
(2020 ʛ.). ʇʣʦʜ S. divaricata ʚʠʩʣʦʧʣʦʜʥʠʢ, ʩʦʩʪʦʠʪ ʠʟ 2 ʤʝʨʠʢʘʨʧʠʝʚ. ɺʥʫʪʨʠ ʢʘʞʜʦʛʦ 
ʥʘʭʦʜʠʪʩʷ ʩʝʤʷ ʩ ʪʦʥʢʦʡ ʩʝʤʝʥʥʦʡ ʢʦʞʫʨʦʡ, ʩ ʵʥʜʦʩʧʝʨʤʦʤ, ʩ ʥʝʙʦʣʴʰʠʤ ʟʘʨʦʜʳʰʝʤ. 
ʉʝʤʝʥʘ ʧʨʦʨʘʱʠʚʘʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ +23ï25 Áʉ, ʧʦʩʣʝ ʭʨʘʥʝʥʠʷ ʚ ʨʘʟ-
ʥʳʭ ʨʝʞʠʤʘʭ, ʩ ʦʢʣʦʧʣʦʜʥʠʢʦʤ, ʩ ʝʛʦ ʧʦʚʨʝʞʜʝʥʠʝʤ, ʙʝʟ ʥʝʛʦ. ʕʢʩʧʣʘʥʪʘʤʠ ʜʣʷ in vitro 
ʩʣʫʞʠʣʠ ʟʨʝʣʳʝ ʩʝʤʝʥʘ ʠʥʪʨʦʜʫʮʝʥʪʦʚ. ʉʝʤʝʥʘ ʩʪʝʨʠʣʠʟʦʚʘʣʠ 10 ʤʠʥ 0,1 % AgNO3, 
ʧʨʦʤʳʚʘʣʠ ʩʪʝʨʠʣʴʥʦʡ ʚʦʜʦʡ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʵʤʙʨʠʦʢʫʣʴʪʫʨʳ, ʢʦʥʪʨʦʣʝʤ ʷʚʣʷ-
ʣʠʩʴ ʠʥʪʘʢʪʥʳʝ ʩʪʝʨʠʣʠʟʦʚʘʥʥʳʝ ʩʝʤʝʥʘ. ʄʘʪʝʨʠʘʣ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʥʘ ʪʚʝʨʜʦʡ ʩʨʝʜʝ 
İ ʄʉ (Murashige, Skoog, 1962). ʂʘʣʣʫʩʦʛʝʥʝʟ ʩʪʠʤʫʣʠʨʦʚʘʣʠ, ʢʫʣʴʪʠʚʠʨʫʷ ʧʝʨʚʠʯʥʳʝ 
ʣʠʩʪʴʷ ʧʨʦʨʦʩʪʢʦʚ ʥʘ ʩʨʝʜʝ ʄʉ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 2,4-ɼ (10Õʄ) ʠ 6-ɹɸʇ (0-5 Õʄ) ʚ ʪʝʤʥʦ-
ʪʝ. ʄʠʢʨʦʧʦʙʝʛʠ ʧʦʣʫʯʘʣʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝʤ ʩʝʤʷʜʦʣʴʥʳʭ ʫʟʣʦʚ ʥʘ ʩʨʝʜʝ ʄʉ ʩ ʊɼɿ 
(0,1 Õʄ) ʧʨʠ 16-ʯʘʩʦʚʦʤ ʬʦʪʦʧʝʨʠʦʜʝ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʨʘʩʪʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʠʥʢʫʙʠ-
ʨʦʚʘʣʠ ʥʘ ʙʝʟʛʦʨʤʦʥʘʣʴʥʦʡ ʩʨʝʜʝ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʩʝʤʷʥ ï ʙʦʣʝʝ 5 ʣʝʪ (ʚʩʭʦʞʝʩʪʴ ï
54ï85 %). ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ 1-ʛʦ ʛʦʜʘ ʭʨʘʥʝʥʠʷ ʦʪ 35ï51 % (5-ʡ ʧʦʨʷʜʦʢ ʩʦʮʚʝʪʠʷ 
ex situ) ʜʦ 87ï100 % (3-ʡ ʧʦʨʷʜʦʢ in situ). ʋ 80 % ʩʝʤʷʥ in vitro ʚ ʢʦʥʪʨʦʣʝ ʥʘʙʣʶʜʘʣʠ 
ʢʦʥʪʘʤʠʥʘʮʠʶ. ʄʝʪʦʜ ʵʤʙʨʠʦʢʫʣʴʪʫʨʳ ʦʙʝʩʧʝʯʠʣ ʚʳʭʦʜ ʩʪʝʨʠʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʢʦʣʦ 
73 %. ɼʠʥʘʤʠʢʘ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ ʠʥʪʘʢʪʥʳʭ ʩʝʤʷʥ ʠ ʵʤʙʠʨʠʦʢʫʣʴʪʫʨʳ ʨʘʟʣʠʯʘʣʘʩʴ. 
ʇʝʨʚʳʝ ʧʨʦʨʘʩʪʘʣʠ ʥʘ 29-ʝ ʩʫʪ., ʚʩʭʦʞʝʩʪʴ ï 8,8 %. ɺʪʦʨʳʝ ʧʨʦʨʦʩʪʢʠ ï ʥʘ 10ï12-ʝ ʩʫʪ., 
ʚʩʭʦʞʝʩʪʴ ï 52%. ʇʨʦʨʦʩʪʢʠ ʠʤʝʣʠ ʥʦʨʤʘʣʴʥʦ ʨʘʟʚʠʪʳʡ ʛʠʧʦʢʦʪʠʣʴ, ʵʧʠʢʦʪʠʣʴ, ʜʚʝ 
ʩʝʤʷʜʦʣʠ, ʘʧʝʢʩ, ʢʦʨʝʰʦʢ. ʇʝʨʚʠʯʥʳʡ ʢʘʣʣʫʩ ʦʙʨʘʟʦʚʘʣʩʷ ʯʝʨʝʟ 30 ʩʫʪ. ʢʫʣʴʪʠʚʠʨʦʚʘ-
ʥʠʷ. ʅʘ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ ʪʦʣʴʢʦ ʘʫʢʩʠʥ, ʫ 66 % ʵʢʩʧʣʘʥʪʦʚ ʬʦʨʤʠʨʦʚʘʣʩʷ ʙʝʣʳʡ ʧʝʨ-
ʚʠʯʥʳʡ ʢʘʣʣʫʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʯʝʨʝʰʢʘʭ ʣʠʩʪʘ, ʘ ʥʘ ʩʨʝʜʝ, ʚʢʣʶʯʘʶʱʝʡ ʘʫʢʩʠʥ ʚ 
ʩʦʯʝʪʘʥʠʠ ʩ ʮʠʪʦʢʠʥʠʥʦʤ, ʫ 72 % ʵʢʩʧʣʘʥʪʦʚ ʥʘʙʣʶʜʘʣʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʚʝʪʣʦ-
ʟʝʣʝʥʦʛʦ ʢʘʣʣʫʩʘ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʘ. ʅʘ ʩʨʝʜʝ ʩ ʊɼɿ ʯʝʨʝʟ ʤʝʩʷʮ ʢʫʣʴʪʠʚʠʨʦ-
ʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʣʦ ʨʘʟʨʘʩʪʘʥʠʝ ʩʪʝʙʣʷ ʜʦ 15 ʤʤ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘ ʥʝʤ 3ï4 ʤʠʢʨʦʧʦ-
ʙʝʛʦʚ. ʇʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʵʢʩʧʣʘʥʪʦʚ ʥʘ ʩʨʝʜʝ ʙʝʟ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʤʦʨʬʦʛʝʥʝʟ 
ʦʪʤʝʯʝʥ ʪʦʣʴʢʦ ʥʘ ʩʚʝʪʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʙʠʦʣʦʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ 
ʩʝʤʷʥ: ʧʝʨʠʦʜ ʧʨʦʨʘʩʪʘʥʠʷ, ʜʦ ʧʨʦʨʘʩʪʘʥʠʷ, ʵʥʝʨʛʠʷ ʚʩʭʦʞʝʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʳ ʥʘʠʙʦʣʝʝ 
ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ. ʇʦʣʫʯʝʥʘ ʭʦʨʦʰʦ ʨʘʩʪʫʱʘʷ 
in vitro ʩʪʝʨʠʣʴʥʘʷ ʢʫʣʴʪʫʨʘ S. divaricata. ʄʝʪʦʜ ʵʤʙʨʠʦʢʫʣʴʪʫʨʳ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚ-
ʥʳʤ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʷ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ in vitro, ʪʘʢ ʢʘʢ ʩʥʠʤʘʝʪ 
ʵʢʟʦʛʝʥʥʳʡ ʧʦʢʦʡ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʢʦʥʪʘʤʠʥʘʮʠʠ. ʇʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʧʦ 
ʤʦʨʬʦʛʝʥʝʟʫ in vitro. 

         23-24-
00445. 
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ɼʣʠʪʝʣʴʥʦʝ ʙʝʩʧʝʨʝʩʘʜʦʯʥʦʝ ʭʨʘʥʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʥʠʟʢʠʭ ʧʦ-
ʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ï ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʜʜʝʨʞʘʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʢʦʣʣʝʢʮʠʡ 
ʨʘʩʪʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʚ ʫʩʣʦʚʠʷʭ in vitro. ʆʙʷʟʘʪʝʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʫʚʝʣʠʯʝʥʠʷ 
ʠʥʪʝʨʚʘʣʘ ʤʝʞʜʫ ʩʫʙʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʧʦʥʠʞʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʥʠʟʢʘʷ 
ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʝʪʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʩʦʜʝʨʞʘʱʝʡ ʦʩʤʦʪʠʢʠ ʠ ʨʝ-
ʪʘʨʜʘʥʪʳ, ʠʥʛʠʙʠʨʫʶʱʠʝ ʨʦʩʪ ʢʫʣʴʪʫʨ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʝʩʧʝʨʝʩʘʜʦʯʥʦʛʦ ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʧʨʠ ʥʠʟʢʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫ-
ʨʘʭ ʯʝʪʳʨʝʭ ʩʦʨʪʦʚ ʣʘʚʘʥʜʳ ʫʟʢʦʣʠʩʪʥʦʡ (Lavandula angustifolia Mill.) ʠ ʪʨʝʭ ʩʦʨʪʦʚ 
ʣʘʚʘʥʜʠʥʘ (Lavandula Ĭ intermedia Emeric ex Loiseleur) ʚ ʫʩʣʦʚʠʷʭ in vitro. 

ɼʣʷ ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʛʤʝʥʪʳ ʤʠʢ-
ʨʦʧʦʙʝʛʦʚ ʨʘʩʪʝʥʠʡ ʙʝʟ ʣʠʩʪʴʝʚ, ʜʣʠʥʦʡ 1,0 ʩʤ. ʕʢʩʧʣʘʥʪʳ ʧʦʤʝʱʘʣʠ ʥʘ ʩʨʝʜʫ ı ʄʉ, 
ʜʦʧʦʣʥʝʥʥʫʶ ʠʥʛʠʙʠʪʦʨʘʤʠ ʨʦʩʪʘ ʭʣʦʨʭʦʣʠʥʭʣʦʨʠʜʦʤ ʉʉʉ ʠ ʩʘʭʘʨʦʟʦʡ. ɺ ʩʦʩʪʘʚ ʩʨʝ-
ʜʳ ı ʄʉ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʚʠʪʘʤʠʥʳ ʠ 9 ʛ/ʣ ʘʛʘʨ-ʘʛʘʨʘ. ʂʦʥ-
ʪʨʦʣʝʤ ʩʣʫʞʠʣʘ ʩʨʝʜʘ ı ʄʉ. ʉʦʭʨʘʥʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4, 6 ʠ 8 Áʉ. ʂʫʣʴ-
ʪʫʨʘʣʴʥʳʝ ʩʦʩʫʜʳ ʩ ʵʢʩʧʣʘʥʪʘʤʠ ʧʦʤʝʱʘʣʠ ʚ ʭʦʣʦʜʠʣʴʥʳʝ ʢʘʤʝʨʳ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 
ʦʩʚʝʱʝʥʠʷ 1,25 ʤʢʄ ʤ-2 ʩ-1. ʉʢʨʠʥʠʥʛ ʜʝʧʦʥʠʨʫʝʤʳʭ ʚ ʪʝʯʝʥʠʝ 12 ʤʝʩʷʮʝʚ ʵʢʩʧʣʘʥʪʦʚ 
ʠʟʫʯʘʝʤʳʭ ʢʫʣʴʪʫʨ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʉʉ 0,2ï0,4 ʛ/ʣ ʠ ʩʘʭʘʨʦʟʳ 60 ʛ/ʣ 
ʢʦʣʠʯʝʩʪʚʦ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʠʣʦ 95ï98 %. ʋ ʵʢʩʧʣʘʥʪʦʚ ʣʘʚʘʥʜʳ ʫʟʢʦ-
ʣʠʩʪʥʦʡ ʩʦʨʪʦʚ ʇʨʠʤʘ, ʉʠʥʝʚʘ ʠ ʈʝʢʦʨʜ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4 ʠ 6 Áʉ ʥʘʙʣʶʜʘʣʠ ʥʝʟʥʘʯʠ-
ʪʝʣʴʥʳʡ ʨʦʩʪ ʤʠʢʨʦʧʦʙʝʛʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʠʩʪʴʝʚ ʚ ʢʦʣʠʯʝʩʪʚʝ 3,4ï8,4 ʰʪ./ʵʢʩʧʣʘʥʪ 
ʫ ʩʦʨʪʘ ʇʨʠʤʘ, 2,5ï7 ʰʪ. ʫ ʩʦʨʪʘ ʉʠʥʝʚʘ ʠ 3,13ï10,75 ʰʪ. ʫ ʩʦʨʪʘ ʈʝʢʦʨʜ. ɼʣʠʥʘ ʧʦʙʝʛʘ 
ʜʦʩʪʠʛʘʣʘ ʜʦ 4,19 ʩʤ ʫ ʩʦʨʪʘ ʇʨʠʤʘ, 4,21 ʩʤ ʫ ʩʦʨʪʘ ʉʠʥʝʚʘ ʠ 4,55 ʩʤ ʫ ʩʦʨʪʘ ʈʝʢʦʨʜ. 
ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 8 Áʉ ʫ ʵʢʩʧʣʘʥʪʦʚ ʦʪʤʝʯʘʣʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʨʥʝʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 
ʤʠʢʨʦʧʦʙʝʛʦʚ. ʋ ʣʘʚʘʥʜʠʥʘ ʧʨʠ 4 Áʉ ʠ 6 Áʉ ʥʘʙʣʶʜʘʣʠ ʩʥʠʞʝʥʠʝ ʢʠʥʝʪʠʢʠ ʨʦʩʪʘ ʧʦʙʝ-
ʛʦʚ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʠʭ ʚʳʩʦʢʦʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ. ɼʣʠʥʘ ʧʦʙʝʛʦʚ ʜʦʩʪʠʛʘʣʘ 1,55ï
1,98 ʩʤ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ ʦʪ 0,5 ʜʦ 1,98 ʰʪ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 8 Áʉ ʥʘʨʷʜʫ ʩ 
ʫʜʣʠʥʝʥʠʝʤ ʧʦʙʝʛʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʣʠʩʪʴʝʚ ʥʘʙʣʶʜʘʣʠ ʨʦʩʪ ʢʦʨʥʝʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,1ï
0,4 ʰʪ/ʵʢʩʧʣʘʥʪ ʫ ʩʦʨʪʘ ʉʥʝʞʥʳʡ ɹʘʨʩ ʠ 0,2ï1,13 ʰʪ/ʵʢʩʧʣʘʥʪ ʫ ʩʦʨʪʘ ʊʝʤʧ. ʇʨʠ ʵʪʦʤ 
ʚʝʨʭʫʰʢʠ ʠ ʣʠʩʪʴʷ ʦʪʜʝʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʫʩʳʭʘʣʠ, ʯʪʦ ʩʥʠʞʘʣʦ ʠʭ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʯʝʪʳʨʝʭ ʩʦʨʪʦʚ 
ʣʘʚʘʥʜʳ ʫʟʢʦʣʠʩʪʥʦʡ (Lavandula angustifolia Mill.) ʠ ʪʨʝʭ ʩʦʨʪʦʚ ʣʘʚʘʥʜʠʥʘ (Lavandula Ĭ 
intermedia Emeric ex Loiseleur) ʚ ʫʩʣʦʚʠʷʭ in vitro: 0,2ï0,4 ʛ/ʣ ʨʝʪʘʨʜʘʥʪʘ ʉʉʉ ʠ 60,0 ʛ/ʣ 
ʩʘʭʘʨʦʟʳ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʱʠʝ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʣʘʚʘʥʜʳ ʠ ʣʘ-
ʚʘʥʜʠʥʘ. 

    .  FNNS-2022-0002  « -
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serzh94lan@mail.ru 

ʄʠʢʨʦʙʥʳʝ ʪʦʧʣʠʚʥʳʝ ʵʣʝʤʝʥʪʳ (ʄʊʕ) ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠ 
ʯʠʩʪʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʙʠʦʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʤ ʧʫʪʝʤ ʧʦʣʫʯʘʪʴ 
ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʠʟ ʦʪʭʦʜʦʚ ʙʠʦʤʘʩʩʳ ʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʧʠʱʝʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʫʛʣʝʨʦʜʘ (ʛʣʶʢʦʟʘ, ʘʨʘʙʠ-
ʥʦʟʘ, ʛʘʣʘʢʪʦʟʘ, ʢʩʠʣʦʟʘ) ʥʘ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʄʊʕ ʥʘ ʦʩʥʦʚʝ ʰʪʘʤʤʘ 
Micrococcus luteus 1-ʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʚʳʧʦʣʥʷʣʠ ʚ ʜʚʫʭʢʘʤʝʨʥʳʭ ʄʊʕ ʠʟ ʦʨʛʩʪʝʢʣʘ, ʨʘʟʜʝʣʝʥʥʳʭ ʤʝʞ-
ʜʫ ʩʦʙʦʡ ʠʦʥʦʦʙʤʝʥʥʳʤʠ ʤʝʤʙʨʘʥʘʤʠ, ʚ ʪʝʯʝʥʠʝ 14 ʜʥʝʡ. ʄʝʤʙʨʘʥʳ ʩʠʥʪʝʟʠʨʦʚʘʣʠ ʠʟ 
ʩʰʠʪʦʛʦ ʩʫʣʴʬʦʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʦʡ ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ, ʜʦʧʠʨʦʚʘʥʥʦʛʦ ʮʝʦʣʠʪʦʤ 
ɺɽɸ (ʇɺʉ-ʉʗʂ-ɺɽɸ). ɺ ʢʘʯʝʩʪʚʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʄʊʕ ʩ ʧʨʦ-
ʤʳʰʣʝʥʥʳʤʠ ʤʝʤʙʨʘʥʘʤʠ ʄʌ-4ʉʂ. ɺʩʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠ ʚ ʧʷʪʠ ʥʝʟʘʚʠʩʠʤʳʭ 
ʪʝʩʪʘʭ ʩ ʪʨʝʤʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ ʚ ʢʘʞʜʦʤ. 

ʇʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʠ ʪʦʢʘ ʢʦʨʦʪʢʦʛʦ ʟʘ-
ʤʳʢʘʥʠʷ, ʠʟʤʝʨʝʥʥʳʝ ʚ ʧʦʩʣʝʜʥʠʝ ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ: ʄʊʕ ʩ ʛʣʶʢʦʟʦʡ ï 583 ʤɺ, 
917 ʤʢɸ; ʛʘʣʘʢʪʦʟʦʡ ï 412 ʤɺ, 800 ʤʢɸ; ʢʩʠʣʦʟʦʡ ï 316 ʤɺ, 407 ʤʢɸ; ʘʨʘʙʠʥʦʟʦʡ ï 
325 ʤɺ, 596 ʤʢɸ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʄʊʕ ʩ ʢʦʤʤʝʨʯʝʩʢʠ-
ʤʠ ʤʝʤʙʨʘʥʘʤʠ ʇɺʉ-ʉʗʂ-ɺɽɸ ʠ ʄʌ-4ʉʂ ʦʢʘʟʘʣʠʩʴ ʙʣʠʟʢʠʤʠ ʧʦ ʟʥʘʯʝʥʠʶ ʩ ʪʘʢʦʚʳ-
ʤʠ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʝʤʙʨʘʥ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʨʘʟʣʠʯʥʳʭ ʠʩ-
ʪʦʯʥʠʢʦʚ ʫʛʣʝʨʦʜʘ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʄʊʕ. ʅʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦ-
ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʄʊʕ ʩ ʛʣʶʢʦʟʦʡ. 

    ,   . . -
    . 

        
     -   « » (  

 FZZS-2021-0007). 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ʕʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʠʢʨʦʙʥʳʭ ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʰʪʘʤʤʘ Micrococcus 

Luteus, ʥʦʚʳʭ ʠʦʥʦʦʙʤʝʥʥʳʭ ʤʝʤʙʨʘʥ ʠ ʨʘʟʣʠʯʥʳʭ ʩʘʭʘʨʦʚ / ɸ. ʅ. ʏʝʩʥʦʢʦʚʘ, ʉ. ɸ. ɿʘʢʘʨʯʝʚʩʢʠʡ, 
ɻ. ʆ. ɾʜʘʥʦʚʘ, ɼ. ʀ. ʉʪʦʤ // ʕʣʝʢʪʨʦʭʠʤʠʷ. ï 2023. ï ˉ 9 (ʧʨʠʥʷʪʘ ʚ ʧʝʯʘʪʴ). 

ɺʣʠʷʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʮʝʦʣʠʪʘ ʥʘ ʧʨʦʪʦʥʥʫʶ ʧʨʦʚʦʜʠʤʦʩʪʴ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʤʙʨʘʥ 
ʥʘ ʦʩʥʦʚʝ ʩʰʠʪʦʛʦ ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ / ɸ. ʅ. ʏʝʩʥʦʢʦʚʘ, ʊ. ɼ. ɾʘʤʩʘʨʘʥʞʘʧʦʚʘ, ʉ. ɸ. ɿʘʢʘʨʯʝʚʩʢʠʡ, 
ɺ. ʂʫʣʰʨʝʩʪʘ, ʉ. ɸ. ʉʢʦʨʥʠʢʦʚʘ, ʉ. ʉ. ʄʘʢʘʨʦʚ, ʖ. ʅ. ʇʦʞʠʜʘʝʚ // ʀʟʚʝʩʪʠʷ ʚʫʟʦʚ. ʇʨʠʢʣʘʜʥʘʷ ʭʠʤʠʷ ʠ 
ʙʠʦʪʝʭʥʦʣʦʛʠʷ. ï 2020. ï ʊ. 10, ˉ 2. ï ʉ. 360ï367. doi: 10.21285/2227-2925-2020-10-2-360-367 
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ʈɽɻʋʃʗʎʀʗ ʅɸʂʆʇʃɽʅʀʗ ʌʃɸɺɸʅʆʃʆɺ ɺ ʂʋʃʔʊʋʈɽ  
ʏɸʁʅʆɻʆ ʈɸʉʊɽʅʀʗ ɺ ʋʉʃʆɺʀʗʍ ɼɽʁʉʊɺʀʗ ʉɺɽʊɸ ʈɸɿʅʆʁ 
ʀʅʊɽʅʉʀɺʅʆʉʊʀ 

ʄ. ʖ. ɿʫʙʦʚʘ, ʊ. ʃ. ʅʝʯʘʝʚʘ, ʅ. ɺ. ɿʘʛʦʩʢʠʥʘ 
ʀʌʈ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
mariya.zubova@yandex.ru  

ʌʣʘʚʘʥʦʣʳ (ʌʃ) ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ ʬʣʘʚʦʥʦʠʜʦʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʪʝʭʠʥʘʤʠ ʠ 
ʠʭ ʦʣʠʛʦʤʝʨʥʳʤʠ ʠʣʠ ʧʦʣʠʤʝʨʥʳʤʠ ʧʨʦʠʟʚʦʜʥʳʤʠ ï ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʘʤʠ (ʇɸ). ʗʚ-
ʣʷʷʩʴ ʚʘʞʥʳʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ ʨʘʩʪʝʥʠʡ, ʌʃ ʚʳʧʦʣʥʷʶʪ ʧʨʦʪʝʢʪʦʨʥʦʝ ʜʝʡʩʪʚʠʝ, ʟʘ-
ʱʠʱʘʷ ʢʣʝʪʢʠ ʦʪ ʚʣʠʷʥʠʷ ʤʥʦʛʠʭ ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ɹʣʘʛʦʜʘʨʷ 
ʵʪʠʤ ʩʚʦʡʩʪʚʘʤ, ʦʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʝ ʚ ʢʘʯʝʩʪʚʝ ʚʝʱʝʩʪʚ-
ʙʠʦʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. ʀ ʝʩʣʠ ʦ ʢʘʪʝʭʠʥʘʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʭ ʈ-ʚʠʪʘʤʠʥʥʦʡ ʢʘʧʠʣʣʷʨʦ-
ʫʢʨʝʧʣʷʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʠʟʚʝʩʪʥʦ ʜʘʚʥʦ, ʪʦ ʦ ʇɸ, ʦʢʘʟʳʚʘʶʱʠʭ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʝ, 
ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʝ, ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʜʘʥʥʳʝ ʥʦʚʳ. ʇʨʠ ʵʪʦʤ ʚʦʧʨʦʩʳ 
ʨʝʛʫʣʷʮʠʠ/ʙʘʣʘʥʩʘ ʨʘʟʥʳʭ ʬʦʨʤ ʌʃ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʣʝʪʢʘʭ ʠʩʩʣʝʜʦʚʘʥʳ ʢʨʘʡʥʝ ʤʘʣʦ. 

ʋʥʠʢʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʵʪʠʭ ʚʦʧʨʦʩʦʚ ʷʚʣʷʶʪʩʷ ʨʘʩʪʝʥʠʷ ʯʘʷ (Ca-
mellia sinensis L.), ʙʠʦʩʠʥʪʝʟ ʢʦʪʦʨʳʭ ʥʘʧʨʘʚʣʝʥ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʌʃ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ 
ʩʦʭʨʘʥʷʝʪʩʷ ʠ ʧʨʠ ʝʛʦ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʫʩʣʦʚʠʷʭ in vitro, ʭʦʪʷ ʠ ʥʘ ʙʦʣʝʝ ʥʠʟʢʦʤ ʫʨʦʚʥʝ. 
ʂ ʯʠʩʣʫ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʨʝʛʫʣʷʪʦʨʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦ-
ʣʠʬʝʥʦʣʦʚ, ʦʪʥʦʩʠʪʩʷ ʩʚʝʪ. ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʧʦ ʚʣʠʷʥʠʶ ʨʘʟʣʠʯʥʦʡ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 
ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʌʃ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʢʨʘʡʥʝ ʬʨʘʛʤʝʥʪʘʨʥʳ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʥʘʢʦʧʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʌʃ, ʚʢʣʶʯʘʷ 
ʇɸ, ʚ ʢʣʝʪʢʘʭ ʢʘʣʣʫʩʥʦʡ ʢʫʣʴʪʫʨʳ ʯʘʷ ʧʨʠ ʜʝʡʩʪʚʠʠ ʩʚʝʪʘ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʢʘʣʣʫʩʥʘʷ ʢʫʣʴʪʫʨʘ ʯʘʡʥʦʛʦ ʨʘʩʪʝʥʠʷ, ʚʳʨʘʱʠʚʘʝʤʘʷ ʥʘ 
ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʍʝʣʣʝʨʘ ʚ ʫʩʣʦʚʠʷʭ 16-ʯʘʩʦʚʦʛʦ ʬʦʪʦʧʝʨʠʦʜʘ ʥʘ ʩʚʝʪʫ ʨʘʟʥʦʡ ʠʥ-
ʪʝʥʩʠʚʥʦʩʪʠ (5000, 7500 ʠ 10000 ʣʶʢʩ, ʅʉʀ, ʉʉʀ, ɺʉʀ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʚ ʪʝʯʝʥʠʝ 
40 ʩʫʪ. ʌʃ ʠʟʚʣʝʢʘʣʠ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 96%-ʥʳʤ ʵʪʘʥʦʣʦʤ, ʦʧʨʝʜʝʣʷʷ ʚ 
ʥʘʜʦʩʘʜʦʯʥʦʡ ʬʨʘʢʮʠʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩʦʜʝʨʞʘʥʠʝ ʌʃ (ʩ ʚʘʥʠʣʠ-
ʥʦʚʳʤ ʨʝʘʢʪʠʚʦʤ) ʠ ʇɸ (ʩ ʙʫʪʘʥʦʣʴʥʳʤ ʨʝʘʢʪʠʚʦʤ). 

ɺʳʨʘʱʠʚʘʥʠʝ ʢʘʣʣʫʩʦʚ ʯʘʷ ʥʘ ʩʚʝʪʫ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʥʘʢʦʧʣʝʥʠʠ 
ʌʃ ʠ ʵʪʦʪ ʵʬʬʝʢʪ ʟʘʚʠʩʝʣ ʢʘʢ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʪʘʢ ʠ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʝʛʦ ʚʦʟʜʝʡ-
ʩʪʚʠʷ. ɺ ʥʘʯʘʣʝ ʧʘʩʩʘʞʘ (10 ʩʫʪ.) ʦʥʦ ʙʳʣʦ ʤʘʢʩʠʤʘʣʴʥʳʤ ʚ ʚʘʨʠʘʥʪʝ ʅʉʀ ʠ ʤʠʥʠ-
ʤʘʣʴʥʳʤ ï ʉʉʀ. ʇʦ ʤʝʨʝ ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ ʢʦʣʠʯʝʩʪʚʦ ʌʃ ʧʦʚʳʰʘʣʦʩʴ ʥʘ 45ï60 % 
(ʅʉʀ, ɺʉʀ) ʠ ʥʘ 200 % (ʉʉʀ) ʢ 30 ʩʫʪ. ɺ ʢʦʥʮʝ ʧʘʩʩʘʞʘ (40 ʩʫʪ.) ʦʥʦ ʩʦʭʨʘʥʷʣʦʩʴ 
ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʘʨʠʘʥʪʘ ɺʉʀ ʩ ʥʘʠʙʦʣʴʰʠʤ ʥʘʢʦʧʣʝ-
ʥʠʝʤ ʵʪʠʭ ʤʝʪʘʙʦʣʠʪʦʚ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʇɸ, ʪʦ ʠʭ ʥʘʢʦʧʣʝʥʠʝ ʚ ʢʘʣʣʫʩʘʭ ʚʘʨʠʘʥʪʦʚ ʅʉʀ 
ʠ ɺʉʀ ʩʦʭʨʘʥʷʣʦʩʴ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʜʦ 30 ʩʫʪ. ʨʦʩʪʘ ʢʫʣʴʪʫʨ, ʘ ʟʘʪʝʤ ʨʝʟʢʦ ʧʦʚʳʰʘ-
ʣʦʩʴ (ʚ 1,4 ʠ 2,6 ʨʘʟʘ). ʇʨʠ ʉʉʀ ʪʝʥʜʝʥʮʠʷ ʙʳʣʘ ʠʥʦʡ ʠ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʪʠʭ 
ʤʝʪʘʙʦʣʠʪʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʮʠʢʣʘ ʨʦʩʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʢʦʧʣʝʥʠʝ ʌʃ ʠ ʇɸ ʚ ʢʘʣʣʫʩʥʳʭ ʢʫʣʴʪʫʨʘʭ ʯʘʷ ʤʦʞʥʦ ʨʝʛʫʣʠ-
ʨʦʚʘʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʩʚʝʪʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

         23-24-
00359, https://rscf.ru/project/23-24-00359/. 
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ɾʀɿʅɽʉʇʆʉʆɹʅʆʉʊʔ ʕʂʉʇʃɸʅʊʆɺ ʍʈʀɿɸʅʊɽʄʓ ʉɸɼʆɺʆʁ  
ʇʈʀ ɼɽʇʆʅʀʈʆɺɸʅʀʀ ɺ ɻɽʅʆɹɸʅʂɽ IN VITRO 

ʅ. ʅ. ʀʚʘʥʦʚʘ, ɺ. ɸ. ʎʶʧʢʘ, ʅ. ɺ. ʂʦʨʟʠʥʘ 
ʌɻɹʋʅ çʅɹʉ-ʅʅʎè, ʗʣʪʘ, ʈʦʩʩʠʷ 
nnivanova2017@yandex.ru 

ʉʦʟʜʘʥʠʝ ʤʝʜʣʝʥʥʦ ʨʘʩʪʫʱʠʭ ʢʦʣʣʝʢʮʠʡ in vitro ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨ-
ʩʧʝʢʪʠʚʥʳʭ ʧʫʪʝʡ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʪʝʥʠʡ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʩʥʠ-
ʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʚʝʱʝʥʠʷ, ʧʦʚʳʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʩʤʦʪʠʢʦʚ, 
ʚʚʝʜʝʥʠʷ ʚ ʩʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʨʝʪʘʨʜʘʥʪʦʚ. ʆʜʥʘʢʦ ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʠʥ-
ʪʝʥʩʠʚʥʦʩʪʴ ʦʩʚʝʱʝʥʠʷ ʠʤʝʶʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʪʘʢʠʝ ʢʘʢ ʧʦʪʝʨʷ ʚʦʜʳ, 
ʫʤʝʥʴʰʝʥʠʝ ʜʳʭʘʥʠʷ, ʫʚʷʜʘʥʠʝ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʣʠʪʝʣʴʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ. ɺ 
ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʣʠʪʝʣʴʥʦʛʦ 
ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʳʷʚʣʝʥʠʝ ʤʦʨʬʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʪʝʥʠʡ ʭʨʠʟʘʥʪʝʤʳ ʩʘ-
ʜʦʚʦʡ ʩʦʨʪʦʚ Excel, Sheer Purple, William Seward ʚ ʫʩʣʦʚʠʷʭ ʛʝʥʦʙʘʥʢʘ in vitro. 

ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʧʣʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʛʤʝʥʪʳ ʧʦʙʝʛʘ ʩ ʦʜʥʠʤ ʫʟʣʦʤ. ʀʭ ʧʦʤʝ-
ʱʘʣʠ ʥʘ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ı ʄʉ, ʜʦʧʦʣʥʝʥʥʫʶ ʭʣʦʨʭʦʣʠʥʭʣʦʨʠʜʦʤ ʉʉʉ (0,2 ʛ/ʣ; 
0,4 ʛ/ʣ; 0,6 ʛ/ʣ; 0,8 ʛ/ʣ) ʠ 60 ʛ/ʣ ʩʘʭʘʨʦʟʳ ʠ ʚʳʩʪʘʚʣʷʣʠ ʚ ʭʦʣʦʜʠʣʴʥʫʶ ʢʘʤʝʨʫ ʥʘ 12 ʤʝʩ. 
ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4 Áʉ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʩʚʝʱʝʥʠʷ 1,25 ʤʢʄ ʤ-2 ʩ-1. ɼʣʷ ʦʮʝʥʢʠ ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʩʩʠʤʠʣʠʨʫʶʱʠʭ ʪʢʘʥʝʡ ʩʦʭʨʘʥʷʝʤʳʭ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʭʣʦʨʦʬʠʣʣʘ (ʥʘ ʬʣʫʦʨʠʤʝʪʨʝ MINI-PAM II, 
HeinzWalz, ɻʝʨʤʘʥʠʷ). ʆʮʝʥʢʫ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʦʭʨʘʥʷʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ 
ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ SSR (JH30, KNUCRY-98, KNUCRY-85, KNUCRY-59) 
ʠ ISSR-ʤʘʨʢʝʨʦʚ (UBC-824 ʠ UBC 843). 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʩʧʝʨʝʩʘʜʦʯʥʦʛʦ ʩʦʭʨʘ-
ʥʝʥʠʷ ʤʠʢʨʦʧʦʙʝʛʦʚ ʠ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʭʨʠʟʘʥʪʝʤʳ ʚ ʢʫʣʴʪʫʨʝ in vitro ʚ ʪʝʯʝʥʠʝ 
12 ʤʝʩʷʮʝʚ. ɺʚʝʜʝʥʠʝ ʚ ʩʦʩʪʘʚ ʩʨʝʜʳ 0,2ï0,8 ʛ/ʣ ʉʉʉ ʩʥʠʞʘʣʦ ʢʠʥʝʪʠʢʫ ʨʦʩʪʘ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʚ 2ï3 ʨʘʟʘ. ʇʨʠ ʵʪʦʤ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʵʢʩʧʣʘʥʪʦʚ ʦʩʪʘʚʘʣʘʩʴ ʥʘ 
ʫʨʦʚʥʝ 90ï97 %. ʕʬʬʝʢʪʠʚʥʳʡ ʬʦʪʦʭʠʤʠʯʝʩʢʠʡ ʢʚʘʥʪʦʚʳʡ ʚʳʭʦʜ ʌʉ II ʩʥʠʟʠʣʩʷ ʧʨʠ 
ʜʝʧʦʥʠʨʦʚʘʥʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ (0,21ï0,39 ʠ 0,60 ʦʪʥ. ʝʜ., 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʄʘʢʩʠʤʘʣʴʥʳʡ ʬʦʪʦʭʠʤʠʯʝʩʢʠʡ ʢʚʘʥʪʦʚʳʡ ʚʳʭʦʜ ʌʉ II ʪʘʢʞʝ ʩʥʠ-
ʟʠʣʩʷ (0,32ï0,48 ʧʨʠ ʜʝʧʦʥʠʨʦʚʘʥʠʠ, 0,62 ʦʪʥ. ʝʜ. ʚ ʢʦʥʪʨʦʣʝ), ʧʨʠ ʵʪʦʤ ʛʨʘʥʠʮʘ ʩʫʙʣʝ-
ʪʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʧʦ ʚʩʝʤ ʠʩʩʣʝʜʦʚʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʜʦʩʪʠʛʥʫʪʘ ʥʝ ʙʳʣʘ. ɺ ʩʪʨʫʢʪʫʨʝ 
ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥ ʦʙʥʘʨʫʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ: ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,2 ʛ/ʣ ʉʉʉ 
ʣʠʩʪʴʷ ʩʪʘʥʦʚʠʣʠʩʴ ʪʦʣʱʝ, ʤʝʟʦʬʠʣʣ ʨʳʭʣʳʤ ʩ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʠʤʠ ʤʝʞʢʣʝʪʥʠʢʘʤʠ; 
ʧʨʠ 0,8 ʛ/ʣ ʉʉʉ ʩʥʠʞʘʣʘʩʴ ʪʦʣʱʠʥʘ ʢʘʢ ʚʩʝʛʦ ʣʠʩʪʘ, ʪʘʢ ʧʦʢʨʦʚʥʳʭ ʪʢʘʥʝʡ ʠ ʧʘʣʠʩʘʜʳ. 
ʆʪʤʝʯʝʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʤʦʨʬʦʣʦʛʠʠ, ʜʣʠʥʝ ʠ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʨʠʭʦʤ: ʧʨʠ 
ʢʦʥʮʝʥʪʨʘʮʠʠ 0,8 ʛ/ʣ ʉʉʉ ʧʦʷʚʣʷʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʣʢʠʭ 1ï3 ʢʣʝʪʦʯʥʳʭ ʧʨʦ-
ʩʪʳʭ ʠ ʛʦʣʦʚʯʘʪʳʭ ʚʦʣʦʩʢʦʚ. ʇʦʙʝʛʠ ʠʤʝʣʠ ʠʜʝʥʪʠʯʥʫʶ ʩʪʨʫʢʪʫʨʫ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 
ʙʦʣʴʰʝʡ ʟʘʢʣʘʜʢʠ ʩʧʷʱʠʭ ʧʦʯʝʢ ʧʨʠ ʜʝʧʦʥʠʨʦʚʘʥʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʇʎʈ ʘʥʘʣʠʟʘ, ʚʳ-
ʧʦʣʥʝʥʥʦʛʦ ʩ 6 ʤʘʨʢʝʨʘʤʠ, ʜʝʪʝʢʪʠʨʦʚʘʥʦ 40 ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʨʘʟʤʝ-
ʨʦʤ ʦʪ 220 ʜʦ 1800 ʧ.ʥ. ʇʦʣʫʯʝʥʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ ʜʝʧʦʥʠʨʫʝʤʳʭ ʨʘʩʪʝʥʠʡ 
ʧʦʣʥʦʩʪʴʶ ʠʜʝʥʪʠʯʥʳ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠ ʜʣʠʥʝ ʘʤʧʣʠʢʦʥʦʚ ʨʘʩʪʝʥʠʷʤ ʠʩʭʦʜʥʳʭ ʩʦʨʪʦʚ. 
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ʉʆɼɽʈɾɸʅʀɽ, ʄʆʈʌʆʃʆɻʀʗ ʀ ʉʆʉʊɸɺ ɸʄʆʈʌʅʆɻʆ ʂʈɽʄʅɽɿɽʄɸ 
ʇɽʈʀʂɸʈʇʀʗ ʇʃʆɼʆɺ ʋ ʇʈɽɼʉʊɸɺʀʊɽʃɽʁ ʉɽʄɽʁʉʊɺɸ 
BORAGINACEAE 
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ɹʠʦʛʝʥʥʳʡ ʢʨʝʤʥʝʟʝʤ, ʠʣʠ ʜʠʦʢʩʠʜ ʢʨʝʤʥʠʷ, ʩʠʥʪʝʟ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʞʠ-
ʚʳʭ ʦʨʛʘʥʠʟʤʘʭ, ʥʝ ʙʝʟ ʦʩʥʦʚʘʥʠʡ ʥʘʟʳʚʘʶʪ ʤʘʪʝʨʠʘʣʦʤ ʥʦʚʦʛʦ ʪʳʩʷʯʝʣʝʪʠʷ. ɼʦʩʪʠ-
ʞʝʥʠʷ ʚ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʢʨʝʤʥʠʷ ʧʦʢʘʟʘʣʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʝʜʠʮʠʥʝ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʛʦ ʘʜʩʦʨʙʝʥʪʘ ʧʦʣʣʶ-
ʪʘʥʪʦʚ ʠ ʜʨʫʛʦʝ. ɺ ʩʠʣʫ ʩʚʦʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʙʠʦʛʝʥʥʳʡ ʢʨʝʤʥʝʟʝʤ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, 
ʯʝʤ ʢʨʝʤʥʝʟʝʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʨʠʤʝʥʝ-
ʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʘ ʨʘʟʣʠʯʥʳʭ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʛʝʪʝʨʦʛʝʥʥʳʭ ʩʠʩʪʝʤ. ʅʘ ʜʘʥʥʳʡ 
ʤʦʤʝʥʪ ʦʪʜʝʣʴʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʚʠʜʳ ʠʩʩʣʝʜʫʶʪʩʷ ʢʘʢ ʠʩʪʦʯʥʠʢ ʙʠʦʛʝʥʥʦʛʦ ʢʨʝʤʥʝ-
ʟʝʤʘ, ʥʦ ʟʥʘʥʠʷ ʦ ʝʛʦ ʩʠʥʪʝʟʝ ʚ ʨʘʩʪʝʥʠʷʭ ʩʝʤʝʡʩʪʚʘ Boraginaceae ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʳ. 
ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʦʩʪʦʷʣʘ ʚ ʚʳʷʚʣʝʥʠʠ ʥʘʣʠʯʠʷ ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ ʚ ʧʝʨʠʢʘʨʧʠʠ 
ʧʣʦʜʦʚ ʨʘʟʣʠʯʥʳʭ ʪʨʠʙ Boraginaceae, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʠ ʤʝʞʚʠʜʦʚʳʭ ʨʘʟʣʠʯʠʡ ʚ ʝʛʦ 
ʨʘʩʧʨʝʜʝʣʝʥʠʠ, ʩʪʨʫʢʪʫʨʝ ʠ ʩʦʩʪʘʚʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʩ ʕɼʉ ʘʥʘʣʠʟʦʤ ʠ ʨʘʤʘ-
ʥʦʚʩʢʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʧʦʢʘʟʘʣʦ ʥʘʣʠʯʠʝ ʚ ʧʝʨʠʢʘʨʧʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 
ʚʠʜʦʚ ʘʤʦʨʬʥʦʛʦ ʢʨʝʤʥʝʟʝʤʘ, ʦʜʥʘʢʦ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ 
ʨʘʟʣʠʯʘʣʦʩʴ ʤʝʞʜʫ ʚʠʜʘʤʠ ʦʩʦʙʝʥʥʦ ʥʘ ʫʨʦʚʥʝ ʨʦʜʦʚ ʠ ʪʨʠʙ. ʋ ʚʩʝʭ ʚʠʜʦʚ, ʬʦʨʤʠʨʫ-
ʶʱʠʭ ʤʠʥʝʨʘʣʴʥʳʝ ʬʘʟʳ, ʦʙʱʠʤ ʷʚʣʷʝʪʩʷ ʦʢʨʝʤʥʝʥʠʝ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ ʵʧʠʜʝʨʤʳ, 
ʦʜʥʘʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʦʮʝʩʩʘ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʦ ʧʝʨʠʢʘʨʧʠʶ ʚ ʦʨʪʦʛʦʥʘʣʴʥʦʤ ʢ 
ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʧʨʘʚʣʝʥʠʶ ʨʦʜʦʩʧʝʮʠʬʠʯʥʦ. ɺ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʚʠʜʘ ʚʦʟʤʦʞʝʥ ʩʠʥʪʝʟ 
ʥʝʩʢʦʣʴʢʠʭ, ʯʘʱʝ ʜʚʫʭ, ʬʘʟ ʢʨʝʤʥʝʟʝʤʘ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʦʧʪʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠ-
ʢʘʤ ʠ ʩʪʨʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʚ ʩʪʨʫʢʪʫʨʝ ʢʣʝʪʢʠ. ʆʢʠʩʣʠʪʝʣʴʥʳʡ ʦʙʞʠʛ ʵʨʝʤ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ ʦʙʞʠʛʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʚʳʜʝʣʝʥʥʦʛʦ ʜʠʦʢʩʠʜʘ 
ʢʨʝʤʥʠʷ ʦʪʨʘʞʘʝʪ ʩʪʨʫʢʪʫʨʫ ʨʘʩʪʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʩ ʯʝʪʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ ʝʝ ʥʘ ʘʥʘ-
ʪʦʤʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʟʦʥʳ. ʕʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʚʳʜʝʣʝʥʥʦʛʦ ʢʨʝʤʥʝʟʝʤʘ ʤʘʣʦ ʨʘʟʣʠ-
ʯʘʣʩʷ ʤʝʞʜʫ ʚʠʜʘʤʠ, ʦʜʥʘʢʦ ʚʦʟʤʦʞʥʳ ʨʘʟʣʠʯʠʷ ʚ ʩʦʜʝʨʞʘʥʠʠ ʢʨʝʤʥʠʷ ʤʝʞʜʫ ʩʪʨʫʢ-
ʪʫʨʥʳʤʠ ʟʦʥʘʤʠ ʧʝʨʠʢʘʨʧʠʷ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʠ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʝʡ ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 
ʢʨʝʤʥʝʟʝʤ ʙʠʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʩʠʥʪʝʟʠʨʫʝʤʳʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʧʝʨʠʢʘʨʧʠʠ ʧʣʦ-
ʜʦʚ Boraginaceae, ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʣʠ ʠʩʧʦʣʴʟʫʶʱʠʭ ʢʨʠʪʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ. 

    .    (FMEN-2022-004). 
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ɾʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʩʚʷʟʘʥʘ ʩ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʠʤʙʠʦ-
ʪʠʯʝʩʢʠʤʠ ʛʨʠʙʘʤʠ, ʦʙʠʪʘʶʱʠʤʠ ʚ ʢʦʨʥʷʭ ʨʘʩʪʝʥʠʡ. ɻʨʠʙʳ ʚʣʠʷʶʪ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ 
ʨʘʩʪʝʥʠʡ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʫʩʚʘʠʚʘʪʴ ʠʟ ʧʦʯʚʳ ʤʠʥʝʨʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʧʦʜʜʝʨʞʠʚʘʪʴ 
ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʘʢʞʝ ʧʨʦʷʚʣʷʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʘʪʦʛʝʥ-
ʥʳʤ ʦʨʛʘʥʠʟʤʘʤ. ʇʦʚʳʰʝʥʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʚʥʝʰʥʠʤ ʬʘʢʪʦʨʘʤ ʘʢʪʫʘʣʴʥʘ 
ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ. ʅʘʠʙʦ-
ʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚ ʵʪʦʤ ʧʣʘʥʝ ʷʚʣʷʶʪʩʷ ʢʦʨʥʝʚʳʝ ʵʥʜʦʬʠʪʥʳʝ ʤʠʢʨʦʤʠʮʝʪʳ, ʠʤʝ-
ʶʱʠʝ ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʠ ʰʠʨʦʢʠʡ ʘʨʝʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. 
ʂʫʣʴʪʫʨʳ (ʠʟʦʣʷʪʳ) ʵʪʠʭ ʛʨʠʙʦʚ, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ ʠ ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʡ, 
ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʜʣʠʪʝʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʤʦʛʫʪ ʠʤʝʪʴ ʰʠʨʦʢʠʝ ʧʨʝʜʝʣʳ 
ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʜʝʡʩʪʚʠʶ ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʯʪʦ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦ ʠ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ. 

ɺ ʋʅʃ çʕʢʦʣʦʛʠʯʝʩʢʠʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠè ʋʜʤʫʨʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨ-
ʩʠʪʝʪʘ ʠʤʝʝʪʩʷ ʢʦʣʣʝʢʮʠʷ ʠʟʦʣʷʪʦʚ ʵʥʜʦʬʠʪʥʳʭ ʛʨʠʙʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʢʦʨʥʝʡ ʜʨʝʚʝʩ-
ʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʪʝʭʥʦʛʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʛʦʨʦʜʘ ʀʞʝʚʩʢʘ ʠ ʠʤʝʶ-
ʱʠʭ ʭʦʨʦʰʝʝ ʞʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʉ ʨʷʜʦʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʠʭ ʛʨʠʙʦʚ, Fusarium eq-
uiseti ʠ Cylindrocarpon magnusianum, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʣʘʙʦʨʘʪʦʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ 
ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʝʜʝʣʦʚ ʠʭ ʚʳʥʦʩʣʠʚʦʩʪʠ ʢ ʨʘʟʥʳʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ 
(Zn ï 100, 200, 300 ʤʛ/ʣ; Cu ï 50, 100, 150 ʤʛ/ʣ; Cr ï 2.5, 5, 10 ʤʛ/ʣ; Pb ï 25, 50, 
100 ʤʛ/ʣ). ɼʘʣʝʝ ʠʟ ʵʪʠʭ ʧʦʧʫʣʷʮʠʡ ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʛʨʠʙʥʳʝ ʩʫʩʧʝʥʟʠʠ, ʠ ʧʨʦʚʝʜʝ-
ʥʘ ʠʥʦʢʫʣʷʮʠʷ ʪʝʩʪʦʚʦʡ ʢʫʣʴʪʫʨʳ ʪʦʤʘʪʘ. ʀʥʦʢʫʣʠʨʦʚʘʥʥʳʝ ʨʘʩʪʝʥʠʷ ʚʳʨʘʱʠʚʘʣʠ ʚ 
ʫʩʣʦʚʠʷʭ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʢʘʤʝʨʳ ʥʘ ʩʫʙʩʪʨʘʪʘʭ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʪʝʭ ʞʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 
ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʯʪʦ ʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩ ʛʨʠʙʘʤʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʢʦʨʥʝʚʳʝ ʤʠʢʨʦʤʠʮʝʪʳ Fusarium equi-
seti ʠ Cylindrocarpon magnusianum ʧʨʦʷʚʠʣʠ ʰʠʨʦʢʠʝ ʧʨʝʜʝʣʳ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʜʝʡ-
ʩʪʚʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. ɹʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʥʠ ʧʨʦʷʚʠʣʠ ʢ ʭʨʦʤʫ ʠ ʩʚʠʥʮʫ, ʯʝʤ 
ʢ ʙʠʦʛʝʥʥʳʤ ʵʣʝʤʝʥʪʘʤ (ʮʠʥʢʫ ʠ ʤʝʜʠ). ʀʥʦʢʫʣʷʮʠʷ ʨʘʩʪʝʥʠʡ ʢʫʣʴʪʫʨʘʤʠ ʠ ʦʩʦʙʝʥʥʦ 
ʘʜʘʧʪʠʨʦʚʘʥʥʳʤʠ ʢ ʜʝʡʩʪʚʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʧʦʧʫʣʷʮʠʷʤʠ F. equiseti ʠ 
C. magnusianum ʚʣʠʷʝʪ ʥʘ ʨʷʜ ʘʜʘʧʪʠʚʥʳʭ ʨʝʘʢʮʠʡ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʟʘʛʨʷʟʥʝʥʠʷ 
ʧʦʯʚ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʨʦʩʪ ʙʠʦʤʘʩʩʳ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʷ 
ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ɹʫʭʘʨʠʥʘ ʀ. ʃ. ɺʣʠʷʥʠʝ ʠʥʦʢʫʣʷʮʠʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʵʥʜʦʬʠʪʦʤ Cylindrocarpon magnusianum ʥʘ 

ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʝʥʠʡ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʩʦʣʝʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ / ʀ. ʃ. ɹʫʭʘʨʠʥʘ, ʅ. ɸ. ʀʩʣʘʤʦʚʘ, 
ʄ. ɸ. ʃʝʙʝʜʝʚʘ // ʈʦʩʩʠʡʩʢʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʥʘʫʢʘ. ï ˉ 6. ï 2020. ï ʉ. 24ï29. 

Islamova N. Study of the limits of resistance of endophytic fungi Fusarium equiseti and Cylindrocarpon 
magnusianum to the action of copper and chromium (VI) / N. Islamova, I. Bukharina, A. Isupova // E3S Web of 
Conferences. ï 2021.  ï Vol. 296. 
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ʋʉʊʆʁʏʀɺʆʉʊʔ ʌʀʊʆʄɽʃʀʆʈɸʅʊʆɺ, ʀʅʆʂʋʃʀʈʆɺɸʅʅʓʍ 
ʕʅɼʆʊʈʆʌʅʓʄʀ ʄʀʂʈʆʄʀʎɽʊɸʄʀ, ʂ ʈɸɿʃʀʏʅʓʄ ʂʆʅʎɽʅʊʈɸʎʀʗʄ 
ʅɽʌʊʀ ɺ ʉʋɹʉʊʈɸʊɽ 

ɸ. ɸ. ʀʩʫʧʦʚʘ, ʀ. ʃ. ɹʫʭʘʨʠʥʘ 
ʌɻɹʆʋ ɺʆ çʋʜɻʋè, ʀʞʝʚʩʢ, ʈʦʩʩʠʷ 
isupova.anastasiya.96@mail.ru 

ɺ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʋʜʤʫʨʪʠʠ, ʧʨʠ ʪʨʘʥʩʧʦʨ-
ʪʠʨʦʚʢʝ ʥʝʬʪʠ ʪʝʨʨʠʪʦʨʠʠ ʤʦʛʫʪ ʙʳʪʴ ʟʘʛʨʷʟʥʝʥʳ. ʊʘʢʞʝ ʧʨʠʯʠʥʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʛʨʫʥ-
ʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʨʘʟʣʠʚʳ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ʉʫʱʝ-
ʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʧʦʠʩʢʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʤʝʪʦʜʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 
ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʝʣʴ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʩ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ ʤʠʢʨʦʧʨʝʧʘʨʘʪʦʚ-ʥʝʬʪʝʜʝʩʪʨʫʢʪʦʨʦʚ. ʅʦ ʜʝʡʩʪʚʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʦʛʨʘʥʠʯʝʥʦ 
ʠ ʩʚʷʟʘʥʦ ʩ ʫʩʣʦʚʠʷʤʠ ʩʨʝʜʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʜʝʪ ʧʦʠʩʢ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, 
ʢʦʪʦʨʳʝ ʧʦʚʳʩʠʣʠ ʙʳ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʧʨʝʧʘʨʘʪʦʚ. ʊʘʢʠʤʠ ʘʛʝʥʪʘʤʠ ʤʦʛʫʪ ʙʳʪʴ 
ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʛʨʠʙʳ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 
ʚʣʠʷʥʠʝ ʠʥʦʢʫʣʷʮʠʠ ʯʝʪʳʨʝʭ ʚʠʜʦʚ ʵʥʜʦʪʨʦʬʥʳʭ ʛʨʠʙʦʚ ï Fusarium equiseti, Cylindro-
carpon magnusianum, Neonectria macrodidyma ʠ Fusarium tricinctum. ʇʨʠ ʠʥʦʢʫʣʷʮʠʠ 
ʵʥʜʦʪʨʦʬʥʳʤ ʛʨʠʙʦʤ Neonectria macrodidyma ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʬʦʪʦʩʠʥʪʝʪʠʯʝ-
ʩʢʠʭ ʧʠʛʤʝʥʪʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʠ ʦʪ 5 ʜʦ 10 %. ʇʦ ʩʦʜʝʨʞʘʥʠʶ 
ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʦʚʘʪʴ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʘʢʪʠʚʘʮʠʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʩʪʨʝʩʩʦʚʳʡ ʬʘʢʪʦʨ. 
ʇʨʠ ʠʥʦʢʫʣʷʮʠʠ ʵʥʜʦʪʨʦʬʥʳʤʠ ʛʨʠʙʘʤʠ Fusarium equiseti, Cylindrocarpon magnusianum 
ʠ Fusarium tricinctum ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ ʥʘʙʣʶʜʘ-
ʣʦʩʴ ʧʨʠ 7,5 ʠ 10 % ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʠʠ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʜʦʩʪʦ-
ʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʞʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ 1 % ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʠʠ ʠ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠ-
ʯʝʩʪʚʘ ʥʝʬʪʠ, ʩʦʜʝʨʞʘʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʪʘʢʞʝ ʚʦʟʨʘʩʪʘʣʦ. ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʳʭ 
ʥʘʙʣʶʜʝʥʠʡ ʩʚʷʟʘʥʳ ʩ ʘʢʪʠʚʘʮʠʝʡ ʬʝʨʤʝʥʪʥʦʡ ʩʠʩʪʝʤʳ, ʪʘʢ ʢʘʢ ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʩʪʝʥʠʷʤʠ ʜʣʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʟʘʛʨʷʟʥʝʥʠʡ. ʊʘʢʞʝ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʳʭ ʨʝ-
ʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʘʥʘʣʠʟʳ ʧʦ ʠʟʤʝʨʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʠ ʚ ʩʫʙʩʪʨʘʪʝ. 
ʇʨʠ ʠʥʦʢʫʣʷʮʠʠ ʤʠʢʨʦʤʠʮʝʪʦʤ Neonectria macrodidyma ʥʘʙʣʶʜʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ 
ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʠ ʚ ʩʫʙʩʪʨʘʪʝ ʚ ʜʚʘ ʨʘʟʘ. ʇʨʠ ʠʥʦʢʫʣʷʮʠʠ ʬʠʪʦʤʝʣʠʦʨʘʥ-
ʪʦʚ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʤʠʢʨʦʤʠʮʝʪʦʚ ʜʦʩʪʦʚʝʨʥʦʛʦ ʩʥʠʞʝʥʠʷ ʥʝʬʪʠ ʚ ʩʫʙʩʪʨʘʪʝ ʥʝ 
ʥʘʙʣʶʜʘʣʦʩʴ, ʥʦ ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʚʳʰʝʥʠʝ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʥʝʬʪʝʟʘʛʨʷʟʥʝ-
ʥʠʶ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʫʢʘʟʳʚʘʶʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʵʥʜʦʪʨʦʬʥʳʭ ʤʠʢ-
ʨʦʤʠʮʝʪʦʚ ʧʨʠ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʵʪʘʧʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʟʘʤʝʣʴ. 

       fasie.ru 
(   15542 /2020  04.07.2020). 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ʇʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʩʦʨʮʠʫʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ ʚ ʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʝʣʴ / ʀ. ʃ. ɹʫʭʘʨʠʥʘ, ɸ. ɸ. ʀʩʫʧʦʚʘ, ɺ. ʀ. ʃʷʤʟʠʥ, ʄ. ɸ. ʃʝʙʝʜʝʚʘ // ʃʝʩʥʦʡ 
ʚʝʩʪʥʠʢ. ï 2022. ï ʊ. 26, ˉ 6. ï ʉ. 14ï23. doi: 10.18698/2542-1468-2022-6-14-23 
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ɺʃʀʗʅʀɽ ʄʀʂʈʆʆʈɻɸʅʀɿʄʆɺ ʇɸʃɽʆʕʂʆʉʀʉʊɽʄ ʈʆɼɸ BACILLUS  
ʅɸ ʎʀʊʆɻɽʅɽʊʀʏɽʉʂʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ALLIUM CEPA 

ɸ. ɸ. ʂʘʩʪʦʨʥʦʚ, ʉ. ɸ. ʇʝʪʨʦʚ, ɸ. ʄ. ʉʫʙʙʦʪʠʥ 
ʌɻɹʋʅ ʌʀʎ ʊʶʤʅʎ ʉʆ ʈɸʅ, ʊʶʤʝʥʴ, ʈʦʩʩʠʷ 
AlexKastornov@yandex.ru 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʨʦʜʘ Bacillus cereus ʠʟ ʜʠʩʧʝʨʩʥʳʭ ʦʙʚʦʜʥʝʥ-
ʥʳʭ ʧʦʨʦʜ, ʧʝʨʝʰʝʜʰʠʭ ʚ ʤʝʨʟʣʦʝ ʩʦʩʪʦʷʥʠʝ, ʷʚʣʷʶʪʩʷ ʵʥʜʦʬʠʪʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ, ʧʦ-
ʚʳʰʘʶʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʠʥʜʫʮʠʨʫʶʪ ʧʨʦʮʝʩʩ ʘʧʦʧʪʦʟʘ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 
ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʨʥʝʚʳʭ ʢʘʥʘʣʦʚ ʨʘʩʪʝʥʠʷ ʠ ʪʝʤ ʩʘʤʳʤ ʩʪʠʤʫʣʠʨʫʶʪ ʬʠʟʠʦʣʦʛʠʯʝ-
ʩʢʠʝ ʩʚʦʡʩʪʚʘ ʨʘʩʪʝʥʠʡ, ʠʭ ʨʦʩʪ ʠ ʬʦʪʦʩʠʥʪʝʟ. ʆʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʦ ʠʭ 
ʚʣʠʷʥʠʝ ʥʘ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʎʝʣʴ ï ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʜʘ Bacillus ʠʟ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʧʦ-
ʨʦʜ ʥʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʢʣʝʪʦʢ ʣʫʢʘ Allium cepa ʠ ʠʭ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ Allium test ʠ ʰʪʘʤʤʳ Bacillus cereus 8/75, 9/08 ʠ 2/09, ʚʳ-
ʜʝʣʝʥʥʳʝ ʠʟ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʧʦʨʦʜ ʛʦʣʦʮʝʥ-ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ (Q2-4, 
MIS1-3), ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 105, 104 ʠ 103. ʃʫʢʦʚʠʮʳ ʚʳʨʘʱʠʚʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 
ʚʦʜʥʦʤ ʨʘʩʪʚʦʨʝ ʠ ʩʥʠʤʘʣʠ ʧʘʨʘʤʝʪʨʳ ʥʘ 5-ʝ ʩʫʪ. ʉ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ Olympus 
CX41 ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ ʩʪʘʜʠʡ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ ʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʭʨʦʤʦʩʦʤʥʳʝ 
ʘʙʝʨʨʘʮʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʩ ʧʦʤʦ-
ʱʴʶ ʧʨʦʛʨʘʤʤʳ SPSS Statistics 22 for Windows. 

ʋʩʪʘʥʦʚʣʝʥʦ ʜʦʟʦʟʘʚʠʩʠʤʦʝ ʚʣʠʷʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʤʠʪʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚ-
ʥʦʩʪʴ ʢʣʝʪʦʢ ʣʫʢʘ ʠ ʤʫʪʘʛʝʥʥʦʝ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʭʨʦʤʦʩʦʤʥʳʡ ʘʧʧʘʨʘʪ. ʊʘʢ, ʧʨʠ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ 103 ʧʨʦʠʩʭʦʜʠʪ ʩʪʠʤʫʣʷʮʠʷ ʬʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʤʠʪʦʟʘ ï ʪʝʣʦʬʘʟʳ ï ʠ ʨʦʩʪ 
ʨʘʟʣʠʯʥʳʭ ʭʨʦʤʦʩʦʤʥʳʭ ʘʙʝʨʨʘʮʠʡ (ʚ ʩʨʝʜʥʝʤ ʚ 1,5 ʨʘʟʘ): ʭʨʦʤʦʩʦʤʥʳʝ ʤʦʩʪʳ ʠ ʦʪ-
ʩʪʘʚʘʥʠʝ ʭʨʦʤʦʩʦʤ, ʜʚʫʷʜʝʨʥʳʝ ʢʣʝʪʢʠ, ʙʣʫʞʜʘʶʱʠʝ ʭʨʦʤʦʩʦʤʳ, ʜʠʘʛʦʥʘʣʴʥʘʷ ʘʥʘʬʘ-
ʟʘ ʠ ʜʨ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʨʘʟʙʦʨʢʠ ʚʝʨʝʪʝʥʘ ʜʝʣʝʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʷʜʝʨʥʦʡ ʦʙʦʣʦʯʢʠ 
ʥʝʦʙʭʦʜʠʤʦ ʜʝʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʙʝʣʢʦʚ, ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʥʳʭ ʤʠʪʦʪʠʯʝʩʢʠʤʠ ʮʠʢ-
ʣʠʥʟʘʚʠʩʠʤʳʤʠ ʢʠʥʘʟʘʤʠ (Cdk). ʕʪʦ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴʩʷ ʢʘʢ ʠʥʘʢʪʠʚʘʮʠʝʡ Cdk, ʪʘʢ ʠ 
ʘʢʪʠʚʘʮʠʝʡ ʬʦʩʬʘʪʘʟ. ɺ ʢʦʥʮʝʥʪʨʘʮʠʠ 105 ʠʟʫʯʘʝʤʳʝ ʰʪʘʤʤʳ ʨʦʜʘ Bacillus ʥʘʦʙʦʨʦʪ 
ʩʥʠʞʘʶʪ ʤʫʪʘʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʦʪʥʦʰʝʥʠʠ ʢʣʝʪʦʢ ʣʫʢʘ ʚ 1,75 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʢʦʥʪʨʦʣʝʤ. ɼʘʥʥʳʡ ʘʥʪʠʤʫʪʘʛʝʥʥʳʡ ʵʬʬʝʢʪ ʙʳʣ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥ ʚ ʦʪʥʦʰʝʥʠʠ 
ʰʪʘʤʤʘ Bacillus cereus 2/09, ʢʦʪʦʨʳʡ ʚ ʪʨʠ ʨʘʟʘ ʩʥʠʞʘʣ ʘʙʝʨʨʘʮʠʠ. ʈʘʥʥʝʝ ʥʘʤʠ ʙʳʣʦ 
ʧʦʢʘʟʘʥʦ, ʯʪʦ ʰʪʘʤʤ 2/09 ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʟʥʘʯʠʤʦʤʫ ʧʦʚʳʰʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʜʠʬʬʝ-
ʨʝʥʮʠʨʦʚʢʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ (CD14+CD16+) ʠ ʥʝʢʣʘʩʩʠʯʝʩʢʠʭ (CD14loCD16+) ʤʦʥʦʮʠ-
ʪʦʚ ʯʝʣʦʚʝʢʘ. 

    .  (  .  
121041600041-0). 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʝ ʜʦʢʣʘʜʘ 
Kastornov A. A. The influence of microorganisms of the Arctic paleoecosystems on the morphometric 

parameters and the cytogenetic apparatus of Allium cepa / A. A. Kastornov, A. M. Subbotin, S. A. Petrov // BIO 
Web of Conferences. ï 2022. ï Vol. 43. ï Art. 03013. doi: 10.1051/bioconf/20224303013 

ɺʣʠʷʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʘʣʝʦʵʢʦʩʠʩʪʝʤ ʥʘ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ Allium cepa / 
ɸ. ɸ. ʂʘʩʪʦʨʥʦʚ, ʉ. ɸ. ʇʝʪʨʦʚ, ɸ. ʄ. ʉʫʙʙʦʪʠʥ, ɺ. ɸ. ʄʘʣʴʯʝʚʩʢʠʡ // ɺʝʩʪʥʠʢ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ʬʝʜʝ-
ʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ. ʂ. ɸʤʤʦʩʦʚʘ. ʉʝʨʠʷ çʄʝʜʠʮʠʥʩʢʠʝ ʥʘʫʢʠè. ï 2021. ï ˉ 3 (24). ï ʉ. 5ï8. 
doi: 10.25587/SVFU.2021.24.3.001 
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ʆʎɽʅʂɸ ʇʈʆɼʆʃɾʀʊɽʃʔʅʆʉʊʀ ɺɽɻɽʊɸʎʀʆʅʅʆɻʆ ʇɽʈʀʆɼɸ  
ʀ ʇʈʆɼʋʂʊʀɺʅʆʉʊʀ ʇʆʃʋʏɽʅʅʓʍ ʄɽʊʆɼʆʄ ʀʉʂʋʉʉʊɺɽʅʅʆʁ 
ɻʀɹʈʀɼʀɿɸʎʀʀ ʉʆʈʊʆʆɹʈɸɿʎʆɺ ʉʆʀ ɺ ʋʉʃʆɺʀʗʍ ʀʈʂʋʊʉʂʆʁ 
ʆɹʃɸʉʊʀ 

ʅ. ɹ. ʂʘʪʳʰʝʚʘ, ɸ. ɺ. ʇʦʤʦʨʮʝʚ, ʅ. ɺ. ɼʦʨʦʬʝʝʚ, ʉ. ʖ. ɿʦʨʠʥʘ, ɸ. ʉ. ɾʫʨʘʚʢʦʚʘ, 
ʃ. ɻ. ʉʦʢʦʣʦʚʘ, ɸ. ʀ. ʂʘʪʳʰʝʚ 
ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
mitanova2014@yandex.ru 

ɺ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ 
ʚʳʨʘʱʠʚʘʥʠʷ ʩʦʠ ʷʚʣʷʝʪʩʷ ʩʢʦʨʦʩʧʝʣʦʩʪʴ. ʂʦʨʦʪʢʠʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʥʠʟʢʘʷ 
ʩʫʤʤʘ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʨʝʛʠʦʥʘ ʧʨʝʜʧʦʣʘ-
ʛʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʦʨʪʦʚ ʩʦʠ ʩ ʚʳʩʦʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ. ɺ 
ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ɿʘʣʘʨʠʥʩʢʦʛʦ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʮʠʦʥʘʨʘ ʉʀʌʀɹʈ ʉʆ 
ʈɸʅ ʤʝʪʦʜʦʤ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ ʩʦʠ ʙʳʣ ʧʦʣʫʯʝʥ ʩʝʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʩ 
ʨʘʟʣʠʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʇʨʠ ʚʳʙʦʨʝ ʨʦʜʠʪʝʣʴʩʢʠʭ ʧʘʨ ʜʣʷ ʩʢʨʝʱʠʚʘʥʠʷ ʫʯʠʪʳ-
ʚʘʣʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʘʜʘʧʪʠʚʥʦʩʪʴ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʦʜʥʦʛʦ ʠʟ ʨʦʜʠʪʝʣʝʡ, ʚʪʦʨʦʡ 
ʨʦʜʠʪʝʣʴ ʩʦʜʝʨʞʘʣ ʛʝʥʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʣʝʜʫʶʱʠʝ ʧʦʣʝʟʥʳʝ ʧʨʠʟʥʘʢʠ ï ʜʝʪʝʨʤʠ-
ʥʘʥʪʥʳʡ ʪʠʧ ʨʦʩʪʘ, ʤʠʥʠʤʘʣʴʥʦʝ ʚʝʪʚʣʝʥʠʝ, ʢʦʤʧʘʢʪʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʙʦʙʦʚ, ʬʦʪʦ-
ʥʝʡʪʨʘʣʴʥʦʩʪʴ. ʆʮʝʥʢʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʩʦʠ ʦʮʝ-
ʥʠʚʘʣʘʩʴ ʚ ʧʦʢʦʣʝʥʠʠ F3. 

ʉʨʝʜʠ ʧʦʣʫʯʝʥʥʳʭ 120 ʛʠʙʨʠʜʦʚ ʩʦʠ ʧʦʢʦʣʝʥʠʷ F3 ʚʳʜʝʣʷʣʠʩʴ ʧʦ ʩʚʦʠʤ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢʘʤ ʛʠʙʨʠʜʳ ʨʦʜʠʪʝʣʴʩʢʦʡ ʧʘʨʳ ʩʦʨʪʦʦʙʨʘʟʝʮ 0 ʭ ʏʝʨʘ-1. ʉʦʨʪ ʏʝʨʘ-1 ʚʢʣʶʯʝʥ ʚ 
ɻʦʩʨʝʝʩʪʨ ʧʦ ɺʦʣʛʦ-ɺʷʪʩʢʦʤʫ (4) ʠ ʉʨʝʜʥʝʚʦʣʞʩʢʦʤʫ (7) ʨʝʛʠʦʥʘʤ ʈʌ, ʧʨʷʤʦʩʪʦʷʯʠʡ, 
ʜʝʪʝʨʤʠʥʘʥʪʥʳʡ ʪʠʧ ʨʦʩʪʘ, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ 60ï80 ʩʤ. ɺ ʫʩʣʦʚʠʷʭ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ 
ʜʣʠʥʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 119 ʜʥʝʡ ʦʪ ʚʩʭʦʜʦʚ, ʩʨʝʜʥʷʷ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʴ 19,1 ʮ/ʛʘ. ʉʦʨʪʦʦʙʨʘʟʝʮ 0 ʧʦʣʫʯʝʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʪʙʦʨʘ ʠʟ ʨʘʟ-
ʣʠʯʥʳʭ ʩʢʦʨʦʩʧʝʣʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ, ʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ 90ï100 ʜʥʝʡ 
ʦʪ ʚʩʭʦʜʦʚ, ʪʠʧ ʨʦʩʪʘ ʧʦʣʫʜʝʪʝʨʤʠʥʘʥʪʥʳʡ, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ï 50ï80 ʩʤ, ʩʨʝʜʥʷʷ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʴ ï 18,4 ʮ/ʛʘ. 

ʅʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʛʠʙʨʠʜʦʤ ʜʘʥʥʦʡ ʨʦʜʠʪʝʣʴʩʢʦʡ ʧʘʨʳ ʦʢʘʟʘʣʘʩʴ ʥʠʟʢʦʨʦʩ-
ʣʘʷ ʫʣʴʪʨʘʩʢʦʨʦʩʧʝʣʘʷ ʣʠʥʠʷ 105/21, ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʠʣ ʚ ʠʩʩʣʝʜʫʝ-
ʤʳʭ ʫʩʣʦʚʠʷʭ ʚʩʝʛʦ 101 ʜʝʥʴ, ʘ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʦʢʘʟʘʣʘʩʴ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ, ʯʝʤ ʫ 
ʨʦʜʠʪʝʣʝʡ ï 37 ʩʤ. ʊʘʢʞʝ ʧʝʨʩʧʝʢʪʠʚʥʳ ʛʠʙʨʠʜʳ ï 16/21, 17/21 ʠ 64/21 ʩ ʨʘʟʥʦʡ ʧʨʦ-
ʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ï 112, 121 ʠ 121 ʜʝʥʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʦ ʩ 
ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ, ʯʝʤ ʫ ʨʦʜʠʪʝʣʝʡ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʨʦʞʘʡʥʦʩʪʠ. ʅʘʠʙʦʣʝʝ ʫʨʦʞʘʡʥʳʡ ʠʟ 
ʧʦʣʫʯʝʥʥʳʭ ʛʠʙʨʠʜʦʚ ʩʦʨʪʦʦʙʨʘʟʝʮ 17/21 (ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ï 229,9 ʛ/ʤ2) ʭʘʨʘʢʪʝʨʠʟʦ-
ʚʘʣʩʷ ʬʝʥʦʪʠʧʠʯʝʩʢʠ ʙʦʣʴʰʝʡ ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʡ, ʯʝʤ ʫ ʨʦʜʠʪʝʣʝʡ ï 92 ʩʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ 
ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʪʠʧʦʚ ʩʦʠ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʚʘʨʠʘʥʪʳ ʨʘʩʪʝʥʠʡ ʩ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤʠ 
ʜʣʷ ʫʩʣʦʚʠʡ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʟʥʘʢʘʤʠ, ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʷʚʣʷ-
ʝʪʩʷ ʩʢʦʨʦʩʧʝʣʦʩʪʴ. 
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ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʉʆʄɸʂʃʆʅʆɺ, ʇʆʃʋʏɽʅʅʓʍ ʇʈʀ ɼʃʀʊɽʃʔʅʆʄ 
ʂʋʃʔʊʀɺʀʈʆɺɸʅʀʀ ʂɸʃʃʋʉʅʆʁ ʊʂɸʅʀ ʂɸʈʊʆʌɽʃʗ IN VITRO 

ʀ. ɺ. ʂʠʨʛʠʟʦʚʘ 1, ɽ. ɸ. ʂʘʣʘʰʥʠʢʦʚʘ 1, ɸ. ʄ. ɻʘʜʞʠʤʫʨʘʜʦʚʘ 2 
1 ʌɻɹʆʋ ɺʆ ʈɻɸʋ ï ʄʉʍɸ ʠʤ. ʂ. ɸ. ʊʠʤʠʨʷʟʝʚʘ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
2 ʅɸʆ çʂʘʟɸʊʋ ʠʤ. ʉ. ʉʝʡʬʫʣʣʠʥʘè, ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ 
irina.kz–89@mail.ru 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʝʣʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪ 
ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʢʦʤʧʣʝʢʩʥʦ-ʫʩʪʦʡʯʠʚʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝ-
ʣʷ. ʉʦʤʘʢʣʦʥʘʣʴʥʳʝ ʦʙʨʘʟʮʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʫʪʝʤ ʜʣʠʪʝʣʴʥʦ ʢʫʣʴʪʠʚʠʨʫʝʤʦʡ ʢʘʣʣʫʩʥʦʡ 
ʢʫʣʴʪʫʨʳ, ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʥʘʙʦʨʳ ʨʘʟʣʠʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩ-
ʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪ. ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʝʥʠʝ ʩʦʤʘʢʣʦ-
ʥʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʫ ʤʠʢʨʦʢʣʦʥʦʚ S. tuberosum L., ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʢʘʣʣʫʩʥʦʡ ʪʢʘʥʠ. 
ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ ɽʨʤʘʢ, ɸʣʝʥʘ ʠ ʍʦ-
ʟʷʶʰʢʘ (ʌɻɹʅʋ çʆʤʩʢʠʡ ɸʅʎè). ʂʘʣʣʫʩʥʫʶ ʪʢʘʥʴ ʧʦʣʫʯʘʣʠ ʠʟ ʩʝʛʤʝʥʪʦʚ ʣʠʩʪʴʝʚ ʠ 
ʩʪʝʙʣʝʡ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ ʤʠʥʝʨʘʣʴʥʳʝ ʩʦʣʠ ʧʦ ʧʨʦʧʠʩʠ ʄʫʨʘʩʠʛʝ-
ʉʢʫʛʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 1ï5 ʤʛ/ʣ 2,4-ɼ, 0,05ï0,25 ʤʛ/ʣ ʢʠʥʝʪʠʥʘ, 30 ʛ/ʣ ʩʘʭʘʨʦʟʳ ʠ 7 ʛ/ʣ 
ʘʛʘʨ-ʘʛʘʨʘ. ʕʢʩʧʣʘʥʪʳ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʥʘ ʯʘʰʢʘʭ ʇʝʪʨʠ ʚ ʫʩʣʦʚʠʷʭ ʪʝʨʤʦʩʪʘʪʘ 
(26Ñ2Áʉ) ʚ ʫʩʣʦʚʠʷʭ ʪʝʤʥʦʪʳ ʠ ʦʩʚʝʱʝʥʥʦʩʪʠ ï 5000 ʣʢ. ʇʘʩʩʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʢʘʞ-
ʜʳʝ 30ï35 ʩʫʪ. ʈʘʩʪʝʥʠʷïʨʝʛʝʥʝʨʘʥʪʳ (ʩʦʤʘʢʣʦʥʳ) ʧʦʣʫʯʘʣʠ ʠʟ ʢʘʣʣʫʩʥʦʡ ʪʢʘʥʠ ʥʘ 1, 
7 ʠ 19-ʤ ʧʘʩʩʘʞʝ, ʠʟ ʘʢʪʠʚʥʦ ʨʘʩʪʫʱʝʛʦ ʢʘʣʣʫʩʘ, ʠʜʝʥʪʠʯʥʦʛʦ ʧʦ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤ ʧʦ-
ʢʘʟʘʪʝʣʷʤ. ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʢʠʩʣʦʪʥʦʛʦ 
ʛʠʜʨʦʣʠʟʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 
ʢʘʣʣʫʩʦʚ ʟʘʚʠʩʝʣʘ ʦʪ ʪʠʧʘ ʧʝʨʚʠʯʥʦʛʦ ʵʢʩʧʣʘʥʪʘʪʘ. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʣʠʩʪʦʚʳʭ ʵʢʩ-
ʧʣʘʥʪʦʚ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʬʠʪʦʛʦʨʤʦʥʦʚ ʧʨʠʚʦʜʠʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 
ʢʘʣʣʫʩʥʦʡ ʪʢʘʥʠ ʚ 98ï100 % ʩʣʫʯʘʝʚ, ʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʝʙʣʝʚʳʭ ʵʢʩʧʣʘʥʪʦʚ ʚ 54ï
60 %. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʢʘʣʣʫʩʦʛʝʥʝʟ ʥʘʙʣʶʜʘʣʠ ʥʘ ʩʨʝʜʝ ʩ 5 ʤʛ/ʣ 2,4-ɼ ʠ 
0,25 ʤʛ/ʣ ʢʠʥʝʪʠʥʘ. ʇʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʣʣʫʩʘ ʧʨʦʭʦʜʠʣ ʙʦʣʝʝ ʘʢʪʠʚʥʦ ʚ ʫʩʣʦʚʠʷʭ 
ʧʦʣʥʦʡ ʪʝʤʥʦʪʳ. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʢʘʣʣʫʩʥʦʡ ʪʢʘʥʠ ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʥʘʙʣʶʜʘʣʠ ʦʙʨʘ-
ʟʦʚʘʥʠʝ ʙʝʣʦʛʦ ʥʘʣʝʪʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʤʝʣʢʠʭ ʛʣʦʙʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ ʧʦ ʧʝʨʠʬʝʨʠʠ. 
ʇʦʣʫʯʝʥʳ ʩʦʤʘʢʣʦʥʳ (ɽʉï1, ɽʉï2, ɸʉï58, ɸʉï72, ɸʉï91, ʍʉï17, ʍʉï94) ʠ ʢʣʫʙʥʠ 
ʚʪʦʨʦʡ ʨʝʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʮʚʝʪʫ ʤʷʢʦʪʠ ʠ ʩʦʜʝʨʞʘʥʠʶ ʢʨʘʭʤʘʣʘ. 
ʆʙʨʘʟʝʮ ɽʉï1 ʧʨʝʚʦʩʭʦʜʠʣ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʨʘʭʤʘʣʘ ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ ʚ 1,6 ʨʘʟʘ 
(15,4 %). ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʨʘʟʝʮ ɽʉï1 ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʝʪʠʧʠʯʥʳʤ ʮʚʝ-
ʪʦʤ ʤʷʢʦʪʠ ʢʣʫʙʥʝʡ ʠ ʠʤʝʣ ʙʦʣʝʝ ʪʝʤʥʳʡ ʦʪʪʝʥʦʢ. ʆʙʨʘʟʮʳ ɸʉï58 ʠ ɸʉï72 ʧʦ ʦʙʱʝʤʫ 
ʩʦʜʝʨʞʘʥʠʶ ʢʨʘʭʤʘʣʘ ʥʝ ʧʨʝʚʳʰʘʣʠ ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʙʨʘʟʝʮ ɸʉï
91 ʦʪʣʠʯʘʣʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʘʭʤʘʣʘ (18,6 %). ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʫ 
ʩʦʨʪʘ ʍʦʟʷʶʰʢʘ ʩʦʩʪʘʚʣʷʣʦ 18,4 %, ʘ ʫ ʦʙʨʘʟʮʦʚ ʍʉï17 ʠ ʍʉï94 ʩʦʩʪʘʚʠʣʦ 10,3 % ʠ 
25,4 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʙʳʣʦ ʫ ʩʨʝʜʥʝʩʧʝ-
ʣʦʛʦ ʩʦʨʪʘ ʍʦʟʷʶʰʢʘ ʠ ʝʛʦ ʩʦʤʘʢʣʦʥʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʥʥʠʤʠ ʩʦʨʪʘʤʠ ɸʣʝʥʘ ʠ ɽʨ-
ʤʘʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʧʘʩʩʠʨʦʚʘʥʠʠ ʢʘʣʣʫʩʥʦʡ ʪʢʘʥʠ ʚ ʫʩʣʦʚʠʷʭ ʪʝʤʥʦ-
ʪʳ ʩʦʤʘʢʣʦʥʳ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʩʠʙʠʨʩʢʠʭ ʩʦʨʪʦʚ, ʠʤʝʣʠ ʨʘʟʥʳʝ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʠ ʥʝʢʦʪʦʨʳʝ ʦʙʨʘʟʮʳ ʧʨʝʚʦʩʭʦʜʠʣʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʨʘʭʤʘʣʘ ʢʦʥ-
ʪʨʦʣʴʥʳʝ ʚʘʨʠʘʥʪʳ. 
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ʇʈʀ ɸɼɸʇʊɸʎʀʀ ʂ ʋʉʃʆɺʀʗʄ EX VITRO 

ʉ. ʅ. ʂʦʥʦʚʘʣʦʚ 1, ɺ. ɺ. ɹʦʙʢʦʚʘ 1, ʊ. ʆ. ɸʥʦʭʠʥʘ 2, ʀ. ɸ. ɹʲʷʜʦʚʩʢʠʡ 1
1 ʌɻɹʅʋ ʌʅʎ ʉʘʜʦʚʦʜʩʪʚʘ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
2 ʀɹʌʄ ʈɸʅ, ʇʫʱʠʥʦ, ʈʦʩʩʠʷ 
vstisp.agrochem@yandex.ru 

ʇʨʦʙʣʝʤʘ ʘʜʘʧʪʘʮʠʠ ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ ʧʦʩʣʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ in vitro ʢ ʥʝ-
ʩʪʝʨʠʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ ʧʨʠ ʧʨʦʤʳʰʣʝʥʥʦʤ ʪʠ-
ʨʘʞʠʨʦʚʘʥʠʠ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʘʜʦʚʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʦʧʳʪʘʭ ʚ 
ʫʩʣʦʚʠʷʭ ʟʘʱʠʱʝʥʥʦʛʦ ʛʨʫʥʪʘ ʩ ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ 
(+30é+35 Áʉ) ʠ ʥʠʟʢʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʚʦʟʜʫʭʘ (ʥʝ ʚʳʰʝ 30ï40 %) ʠʟʫʯʝʥʘ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʢ ʥʝʩʪʝʨʠʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ ʢʣʦʥʦʚʳʭ 
ʧʦʜʚʦʝʚ ʷʙʣʦʥʠ 54-118 ʠ 57-545 ʧʦʩʣʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ in vitro ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʰʪʘʤ-
ʤʦʚ ʨʠʟʦʩʬʝʨʥʳʭ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Pseudomonas ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ 
ʦʩʥʦʚʝ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Bacillus. ʕʬʬʝʢʪʠʚʥʳʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʝ ʰʪʘʤʤʳ ʨʠʟʦ-
ʩʬʝʨʥʳʭ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Pseudomonas ʧʦʟʚʦʣʠʣʠ ʧʦʚʳʩʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʘʜʘʧʪʠʚʥʦʩʪʠ 
ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ ʧʦʜʚʦʝʚ ʷʙʣʦʥʠ ʧʨʠ ʘʜʘʧʪʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ ex vitro. ʇʨʠʞʠʚʘʝ-
ʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʙʳʣʘ ʥʘʠʙʦʣʴʰʝʡ ʚ ʚʘʨʠʘʥʪʝ ʩ ʠʥʦʢʫʣʷʮʠʝʡ ʢʦʨʥʝʡ P. chlororaphis 
BS1393 ï ʥʘ 64,7 % ʚʳʰʝ ʢʦʥʪʨʦʣʷ. ʋ ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ ʷʙʣʦʥʠ 
54-118 ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʧʨʠ ʘʜʘʧʪʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ ex vitro ʙʳʣʠ ʥʠʞʝ, ʯʝʤ ʫ 
ʬʦʨʤʳ 57-545, ʠ ʙʳʣʠ ʥʘʠʙʦʣʴʰʠʤʠ ʚ ʚʘʨʠʘʥʪʝ ʩ ʠʥʦʢʫʣʷʮʠʝʡ ʢʦʨʥʝʡ P. chlororaphis 
BS1393 ï ʥʘ 297,0 % ʚʳʰʝ ʢʦʥʪʨʦʣʷ. ʐʪʘʤʤ P. putida ʆ9-10 ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʥ-
ʛʠʙʠʨʦʚʘʣ ʨʘʟʚʠʪʠʝ ʛʨʠʙʦʚ ʚ ʩʫʙʩʪʨʘʪʝ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʦʣʦʥʠʟʘʮʠʠ 
ʨʠʟʦʩʬʝʨʳ ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ ʷʙʣʦʥʠ ʤʝʪʦʜʦʤ ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʰʪʘʤʤʘ P. Chlororaphis BS1393 (Gfp+, Kmr), ʤʝʯʝʥʥʦʛʦ ʟʝʣʸʥʳʤ ʬʣʫʦ-
ʨʝʩʮʝʥʪʥʳʤ ʙʝʣʢʦʤ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʯʝʨʝʟ ʪʨʠ ʥʝʜʝʣʠ ʧʦʩʣʝ ʠʥʦʢʫʣʷʮʠʠ ʰʪʘʤʤ P. chlo-
roraphisBS1393: gfp ʦʙʥʘʨʫʞʠʚʘʣʩʷ ʚ ʨʠʟʦʩʬʝʨʝ ʨʘʩʪʝʥʠʡ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘ. ʏʠʩʣʝʥʥʦʩʪʴ ʰʪʘʤʤʘ ʩʦʩʪʘʚʣʷʣʘ 9,4Ŀ102ï5,0Ŀ103 ʂʆɽ/ʛ, ʯʪʦ ʥʘ ʪʨʠ ʧʦʨʷʜʢʘ ʥʠʞʝ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʘʙʦʨʠʛʝʥʥʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ (3,0Ŀ106ï
5,0Ŀ106 ʂʆɽ/ʛ). ɺ ʚʘʨʠʘʥʪʝ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʠʥʦʢʫʣʷʮʠʝʡ ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʡ ʠ ʧʨʦʣʠʚʦʤ 
ʩʫʙʩʪʨʘʪʘ ʯʠʩʣʝʥʥʦʩʪʴ ʚʥʝʩʸʥʥʦʛʦ ʰʪʘʤʤʘ BS1393:gfp ʚ ʪʦʨʬʦ-ʧʝʩʯʘʥʦʡ ʩʤʝʩʠ ʩʦʩʪʘʚ-
ʣʷʣʘ 2,0Ĭ104 ʂʆɽ/ʛ. 

         -
   (      -
      075-15-2021-542/2  28.06.2022;  -

  09. .21.009). 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
Effect of rhizosphere microorganisms on the adaptation of regenerated plants of apple clonal rootstocks to 

ex vitro conditions / V. Bobkova, T. Anokhina, I. Bjadovskiy, S. Konovalov // BIO Web of Conferences. ï 
2021. ï Vol. 34, N 04009. ï P. 6. doi: 10.1051/bioconf/20213404003 
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ʅ. ɺ. ʂʦʨʟʠʥʘ, ʅ. ʅ. ʀʚʘʥʦʚʘ, ʅ. ʇ. ʃʝʩʥʠʢʦʚʘ-ʉʝʜʦʰʝʥʢʦ, ʀ. ɺ. ɾʜʘʥʦʚʘ, 
ʉ. ɺ. ʏʝʣʦʤʙʠʪ 
ʌɻɹʋʅ çʅɹʉ-ʅʅʎè, ʗʣʪʘ, ʈʦʩʩʠʷ 
natali.korz@yandex.ru 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʵʪʘʧʦʚ ʢʣʦʥʘʣʴʥʦʛʦ ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʢʦʨʝʥʝʥʠʝ 
ʤʠʢʨʦʧʦʙʝʛʦʚ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʬʦʨʤʠʨʦʚʘ-
ʥʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʝʥʠʷ ʢ ʘʜʘʧʪʘʮʠʠ ʠ ʨʘʟʚʠʪʠʶ ʚ 
ʧʦʯʚʝʥʥʦʤ ʩʫʙʩʪʨʘʪʝ. ɺ ʨʷʜʝ ʧʫʙʣʠʢʘʮʠʡ ʫʢʘʟʳʚʘʝʪʩʷ ʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ 
ʧʨʠʤʝʥʝʥʠʷ ʥʘʥʦʯʘʩʪʠʮ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʢʣʦʥʘʣʴʥʦʛʦ ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʨʠʟʦʛʝʥʝʟʘ. ʎʝʣʴ ʨʘʙʦʪʳ ï ʫʩʪʘʥʦʚʠʪʴ ʚʣʠʷʥʠʝ ʥʘʥʦʯʘʩʪʠʮ ʩʝʨʝʙʨʘ ʥʘ ʢʦʨʥʝʦʙʨʘʟʦʚʘ-
ʥʠʝ ʵʢʩʧʣʘʥʪʦʚ ʨʦʟʳ ʩʘʜʦʚʦʡ ʚ ʫʩʣʦʚʠʷʭ in vitro. ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʤʠʢʨʦʧʦʙʝʛʠ 
in vitro ʨʦʟʳ ʩʘʜʦʚʦʡ ʩʦʨʪʦʚ ɸʣʠʩʢʘ ʠ ʅʘʪʘʣʴʷ ʄʫʨʘʚʩʢʘʷ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʠ ʧʨʦ-
ʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʧʦʜʙʦʨʫ ʢʦʨʥʝʩʪʠʤʫʣʠʨʫʶʱʠʭ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʠʭ ʢʦʥ-
ʮʝʥʪʨʘʮʠʡ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʘʨʠʘʥʪʘ, ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʣʷ ʫʢʦʨʝʥʝ-
ʥʠʷ ʦʙʦʠʭ ʩʦʨʪʦʚ. ʉʨʝʜʘ İ ʄʉ ʩ 0,5 ʤʛ/ʣ ʀʄʂ + 0,5 ʤʛ/ʣ ʅʋʂ ʙʳʣʘ ʚʳʙʨʘʥʘ ʚ ʢʘʯʝʩʪʚʝ 
ʦʩʥʦʚʥʦʡ ʜʣʷ ʦʧʳʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʥʦʯʘʩʪʠʮ ʩʝʨʝʙʨʘ (ʅʏ Ag). ʄʠʢʨʦʧʦʙʝʛʠ 
ʜʣʠʥʦʡ 2 ʩʤ ʩ 3 ʨʘʟʚʠʪʳʤʠ ʣʠʩʪʴʷʤʠ ʧʦʤʝʱʘʣʠ ʥʘ ʩʨʝʜʫ, ʜʦʧʦʣʥʝʥʥʫʶ 1,0; 3,0 ʠ 
5,0 ʤʛ/ʣ ʅʏ Ag, ʢʦʥʪʨʦʣʴ ï ʩʨʝʜʘ ʙʝʟ ʅʏ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʘ ʦʧʠʩʳʚʘʣʠ ʩʧʫʩʪʷ 42 ʠ 
70 ʩʫʪ. ʅʘʯʘʣʦ ʨʠʟʦʛʝʥʝʟʘ ʵʢʩʧʣʘʥʪʦʚ ʦʪʤʝʯʘʣʠ ʥʘ 9ï10-ʝ ʩʫʪ. ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʏʝʨʝʟ 
42 ʩʫʪ. ʥʘ ʩʨʝʜʝ ʩ 1,0 ʤʛ/ʣ ʅʏ ʫʢʦʨʝʥʠʣʦʩʴ 100 % ʤʠʢʨʦʧʦʙʝʛʦʚ ʩʦʨʪʘ ɸʣʠʩʢʘ (ʚ ʢʦʥ-
ʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ï 86,7 %), 80,0 % ʤʠʢʨʦʧʦʙʝʛʦʚ ʩʦʨʪʘ ʅʘʪʘʣʴʷ ʄʫʨʘʚʩʢʘʷ (ʚ ʢʦʥ-
ʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ï 80,0 %). ʋ ʨʘʩʪʝʥʠʡ ʦʙʦʠʭ ʛʝʥʦʪʠʧʦʚ ʯʝʨʝʟ 42 ʩʫʪ. ʢʫʣʴʪʠʚʠʨʦʚʘ-
ʥʠʷ ʚ ʦʩʥʦʚʘʥʠʠ ʧʦʙʝʛʘ ʨʘʟʚʠʚʘʣʠʩʴ ʢʘʢ ʢʦʨʦʪʢʠʝ ʪʝʤʥʳʝ (5ï10 ʰʪ./ʵʢʩʧʣʘʥʪ), ʪʘʢ ʠ 
ʩʚʝʪʣʳʝ ʜʣʠʥʥʳʝ ʢʦʨʥʠ (2ï7 ʰʪ./ʵʢʩʧʣʘʥʪ), ʚ ʦʩʥʦʚʘʥʠʠ ʧʦʙʝʛʘ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʢʘʣʣʫʩ. 
ɺʘʨʠʘʥʪ ʦʧʳʪʘ ʩʨʝʜʳ İ ʄʉ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 3,0 ʤʛ/ʣ ʅʏ ʦʢʘʟʘʣʩʷ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 
ʜʣʷ ʠʥʜʫʢʮʠʠ ʨʠʟʦʛʝʥʝʟʘ ʧʦʙʝʛʦʚ ʨʦʟʳ ɸʣʠʩʢʘ ï73,3 %, ʠ ʪʘʢʞʝ ʥʝ ʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʦ-
ʛʦ ʚʣʠʷʥʠʷ ʥʘ ʵʢʩʧʣʘʥʪʳ ʅʘʪʘʣʴʠ ʄʫʨʘʚʩʢʦʡ (80 %). ɺʚʝʜʝʥʠʝ ʚ ʩʨʝʜʫ 5,0 ʤʛ/ʣ ʅʏ ʩʧʦ-
ʩʦʙʩʪʚʦʚʘʣʦ ʙʦʣʝʝ ʘʢʪʠʚʥʦʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʨʥʝʡ ʫ ʩʦʨʪʘ ʅʘʪʘʣʴʷ ʄʫʨʘʚʩʢʘʷ ï 
93,3 %, ʯʪʦ ʥʘ 13 % ʧʨʝʚʳʩʠʣʦ ʨʝʟʫʣʴʪʘʪʳ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ, ʫ ʩʦʨʪʘ ɸʣʠʩʢʘ ʙʳʣʦ 
ʧʦʣʫʯʝʥʦ 80 % ʫʢʦʨʝʥʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʮʝʣʦʤ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ İ ʄʉ ʩ ʜʦʙʘʚʣʝ-
ʥʠʝʤ ʅʏ Ag ʨʘʩʪʝʥʠʷ ʨʦʟʳ ʦʙʦʠʭ ʩʦʨʪʦʚ ʠʤʝʣʠ ʨʘʟʚʠʪʫʶ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ, ʩʦʩʪʦʷ-
ʱʫʶ ʠʟ ʜʚʫʭ ʚʠʟʫʘʣʴʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʪʠʧʦʚ ʢʦʨʥʝʡ: ʧʝʨʚʳʡ ʪʠʧ ʧʨʝʜ-
ʩʪʘʚʣʷʣ ʩʦʙʦʡ ʫʪʦʣʱʝʥʥʳʝ ʢʦʨʦʪʢʠʝ (0,1ï0,6 ʩʤ) ʪʝʤʥʳʝ ʢʦʨʥʠ, ʚʪʦʨʦʡ ï ʜʣʠʥʥʳʝ (1,0ï
5,1 ʩʤ), ʤʦʣʦʯʥʦ-ʙʝʣʦʛʦ ʠʣʠ ʞʝʣʪʦʚʘʪʦʛʦ ʦʪʪʝʥʢʘ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 
ʩʨʦʢʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʠʛʤʝʥʪʦʚ ʬʦʪʦʩʠʥʪʝʟʘ ʚ ʣʠ-
ʩʪʴʷʭ ʨʘʩʪʝʥʠʡ ʩʦʨʪʦʚ ʨʦʟʳ ʩʧʫʩʪʷ 42 ʩʫʪ. ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣ ʥʝʢʦʪʦʨʳʝ ʢʦʣʝʙʘ-
ʥʠʷ ʤʘʩʩʳ ʭʣʦʨʦʬʠʣʣʘ  ʠ b. ʕʪʠ ʜʘʥʥʳʝ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʦʧʠʩʘʥʥʳʤʠ 
ʚʳʰʝ: ʫ ʨʘʩʪʝʥʠʡ ʨʦʟʳ ɸʣʠʩʢʘ ʥʘ ʩʨʝʜʝ İ ʄʉ ʩ 1,0 ʤʛ/ʣ ʅʏ Ag ʧʦʣʫʯʝʥʳ ʣʫʯʰʠʝ ʨʝ-
ʟʫʣʴʪʘʪʳ ʧʦ ʫʢʦʨʝʥʝʥʠʶ, ʘ ʪʘʢʞʝ ʚʦʟʨʘʩʪʘʣʘ ʩʫʤʤʘ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ. ʋ 
ʨʘʩʪʝʥʠʡ ʨʦʟʳ ʅʘʪʘʣʴʷ ʄʫʨʘʚʩʢʘʷ ʪʘʢʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦʪʤʝʯʘʣʠ ʥʘ ʩʨʝʜʝ ʩ 5,0 ʤʛ/ʣ 
ʅʏ Ag. 

    .  FNNS-2022-0002  « -
»    «   ,   -

 » (« »)  « - » ( , ). 
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ɺʥʫʪʨʠʚʠʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦ ʧʨʠʟʥʘʢʫ ʥʘʢʦʧʣʝʥʠʷ ʟʘʱʠʪʥʳʭ ʙʝʣʢʦʚ ʦʩʪʘʝʪʩʷ 
ʤʘʣʦʠʩʩʣʝʜʦʚʘʥʥʳʤ ʬʝʥʦʤʝʥʦʤ ʫ ʭʚʦʡʥʳʭ. ʄʝʞʜʫ ʪʝʤ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʢʘʧʣʠʚʘʪʴ 
ʟʘʱʠʪʥʳʝ ʙʝʣʢʠ ʟʘʚʠʩʠʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʠʨʦʜʥʳʤ ʚʦʟ-
ʜʝʡʩʪʚʠʷʤ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʠʤ. ɺʳʷʚʣʝʥʠʝ ʭʚʦʡʥʳʭ ʜʝʨʝʚʴʝʚ, ʙʦʣʝʝ 
ʫʩʪʦʡʯʠʚʳʭ ʢ ʭʦʣʦʜʫ ʠ ʟʘʩʫʭʝ ʙʣʘʛʦʜʘʨʷ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʢʘʧʣʠʚʘʪʴ ʟʘʱʠʪʥʳʝ ʩʦʝʜʠʥʝ-
ʥʠʷ, ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʬʦʥʜʘ ʧʣʶʩʦʚʳʭ ʜʝʨʝʚʴʝʚ ʧʦ ʧʨʠʟʥʘʢʫ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ. ɿʘʜʘʯʝʡ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 
ʘʥʪʠʩʪʨʝʩʩʦʚʳʭ ʙʝʣʢʦʚ ʫ ʨʘʟʣʠʯʥʳʭ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ Pinus sylvestris L. 
ʧʨʠ ʜʝʡʩʪʚʠʠ ʚʦʜʥʦʛʦ ʜʝʬʠʮʠʪʘ (ɺɼ). ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ 2022 ʛ. ʀʩʧʦʣʴʟʦʚʘʣʠ 
ʧʷʪʴ (ˉ 1ï5) 39-ʣʝʪʥʠʭ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʉʀʌʀɹʈ ʉʆ ʈɸʅ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚ ʭʚʦʝ ʵʪʠʭ ʜʝʨʝʚʴʝʚ ʙʳʣʠ ʦʙ-
ʥʘʨʫʞʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʩʦʩʪʘʚʝ ʜʝʛʠʜʨʠʥʦʚ (ɼɻ) ï ʙʝʣʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʱʠʪʦʡ ʦʪ ʧʦ-
ʩʣʝʜʩʪʚʠʡ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʘʣʣʫʩʥʫʶ ʢʫʣʴʪʫʨʫ. ɺ ʢʘʯʝ-
ʩʪʚʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʢʘʣʣʫʩʦʛʝʥʝʟʘ ʙʨʘʣʠ ʧʦʯʢʠ ʩ ʫʯʘʩʪʢʘʤʠ ʥʝʩʫʱʠʭ ʧʦ-
ʙʝʛʦʚ ʚʝʪʚʝʡ ʥʠʞʥʝʡ ʪʨʝʪʠ ʢʨʦʥʳ ʚʟʷʪʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪ ʜʝʨʝʚʴʝʚ. ʀʥʠʮʠʘʮʠʶ ʠ ʢʫʣʴ-
ʪʠʚʠʨʦʚʘʥʠʝ ʢʘʣʣʫʩʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʘʣʴʥʦʡ ʩʨʝʜʝ ʄʫʨʘʰʠʛʝ ʠ ʉʢʫʛʘ (ʧʦʣʦʚʠʥʥʳʡ 
ʩʦʩʪʘʚ ʩʦʣʝʡ) ʩ ʜʦʙʘʚʣʝʥʠʝʤ 2,4D (2 ʤʛ/ʣ (ʜʣʷ ʠʥʠʮʠʘʮʠʠ ʢʘʣʣʫʩʦʛʝʥʝʟʘ) ʠʣʠ 1,0 ʤʛ/ʣ 
(ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ) ʠ ɹɸʇ (0,5 ʤʛ/ʣ) ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ. ʎʠʢʣ ʢʫʣʴʪʠʚʠ-
ʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣ 28 ʩʫʪ. ʂʘʣʣʫʩʳ ʧʦʩʣʝ ʜʚʫʭ ʮʠʢʣʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘ 10-ʝ ʩʫʪ. ʧʝ-
ʨʝʥʦʩʠʣʠ ʥʘ ʦʩʥʦʚʥʫʶ ʙʘʟʘʣʴʥʫʶ ʩʨʝʜʫ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 5 ʠʣʠ 8 % ʧʦʣʠʵʪʠʣʝʥʛʣʠʢʦʣʷ 
(ʇʕɻ) ʜʣʷ ʠʥʜʫʢʮʠʠ ɺɼ. ʇʦʩʣʝ ʵʪʦʛʦ ʚ ʢʘʣʣʫʩʘʭ ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ, ʩʢʦ-
ʨʦʩʪʴ ʨʦʩʪʘ (ʧʦ ʠʟʤʝʥʝʥʠʶ ʩʳʨʦʛʦ ʚʝʩʘ) ʠ ʦʮʝʥʠʚʘʣʠ ʠʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʪʨʝʩʩʦʚʦ-
ʛʦ ʙʝʣʢʘ Hsp70 ʠ ɼɻ. ɼʣʷ ʦʮʝʥʢʠ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʦʚ ʠʟ ʢʣʝʪʦʢ ʢʘʣʣʫʩʦʚ ʵʢʩʪʨʘʛʠʨʦʚʘ-
ʣʠ ʦʙʱʠʡ ʙʝʣʦʢ, ʬʨʘʢʮʠʦʥʠʨʦʚʘʣʠ ʝʛʦ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ ʇɸɸɻ ʩ ɼɼʉ-Na ʠ 
ʧʦʩʣʝ Western Blot ʧʨʦʚʦʜʠʣʠ ʠʥʢʫʙʘʮʠʶ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʘʥʪʠʪʝʣʘʤʠ ʧʨʦʪʠʚ 
Hsp70 (Enzo Life Sciences, ʉʐɸ) ʠ ɼɻ ʨʘʩʪʝʥʠʡ (Agrisera, ʐʚʝʮʠʷ), ʚ ʢʘʯʝʩʪʚʝ ʭʨʦʤʦ-
ʛʝʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʤʝʩʴ BCIP/NBT. ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʠ ʦʙʨʘʟʮʳ ʢʘʣʣʫʩʦʚ, ʧʨʦʠʟʨʘʩ-
ʪʘʶʱʠʝ ʥʘ ʪʚʝʨʜʦʡ ʩʨʝʜʝ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʇʕɻ. 

ʉʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʳ ʚ ʢʣʝʪʢʘʭ ʢʘʣʣʫʩʦʚ ʧʨʠʚʦʜʠʣʦ ʢ ʩʦʢʨʘʱʝʥʠʶ ʨʦʩʪʘ ʠ 
ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʟʘʧʫʩʢʫ ʟʘʱʠʪʥʦʡ ʨʝʘʢʮʠʠ ʚ ʚʠʜʝ ʥʘʢʦʧʣʝʥʠʷ Hsp70. ɺ ʢʣʝʪʢʘʭ ʢʘʣʣʫ-
ʩʥʳʭ ʢʫʣʴʪʫʨ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ɼɻ Mr 81, 74, 44, 42, 40, 36, 27 ʠ 24 ʢɼ. ʅʘʢʦʧʣʝʥʠʝ ɼɻ 
ʚ ʦʪʚʝʪ ʥʘ ɺɼ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʜʣʷ ʚʩʝʭ ʢʫʣʴʪʫʨ, ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʨʦʩʪ ʩʦʜʝʨʞʘʥʠʷ 
ɼɻ ʦʪʤʝʯʝʥ ʜʣʷ ʢʘʣʣʫʩʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʧʦʯʝʢ ʜʝʨʝʚʴʝʚ 1 ʠ 3, ʠ ʢʘʣʣʫʩʦʚ ʧʦʙʝʛʦʚʦʛʦ 
ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʝʨʝʚʘ 3. ɺ ʢʫʣʴʪʫʨʘʭ ʢʣʝʪʦʢ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʨʘʟʥʳʭ ʜʝʨʝʚʴʝʚ, ʦʙʥʘʨʫ-
ʞʠʣʠʩʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʩʦʩʪʘʚʝ ʩʨʝʜʥʝʤʦʣʝʢʫʣʷʨʥʳʭ ɼɻ. 
ʇʨʠ ʵʪʦʤ ʩʦʩʪʘʚ ʠ ʥʘʢʦʧʣʝʥʠʝ ɼɻ ʚ ʢʘʣʣʫʩʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʫʯʘʩʪʢʦʚ ʚʝʪʚʝʡ ʠ ʧʦʯʝʢ, 
ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʜʝʨʝʚʘ, ʦʢʘʟʘʣʩʷ ʠʜʝʥʪʠʯʥʳʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʇʕɻ ʚ 
ʢʣʝʪʢʘʭ ʢʘʣʣʫʩʦʚ ʚʦʟʥʠʢʘʝʪ ɺɼ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʩʪʨʝʩʩʦʚʘʷ ʨʝʘʢʮʠʷ; ʨʘʥʝʝ ʚʳʷʚʣʝʥʥʳʝ 
ʨʘʟʣʠʯʠʷ ʚ ʩʦʩʪʘʚʝ ɼɻ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ in vivo ʩʦʭʨʘʥʷʶʪʩʷ ʠ ʥʘ ʫʨʦʚʥʝ in vitro ï ʚ 
ʢʘʣʣʫʩʥʦʡ ʢʫʣʴʪʫʨʝ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʵʪʠʭ ʜʝʨʝʚʴʝʚ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʣʣʫʩʥʳʭ ʢʫʣʴʪʫʨ 
ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʨʘʟʣʠʯʠʷ ʚ ʩʦʩʪʘʚʝ ɼɻ ʧʨʠ ʜʝʡʩʪʚʠʠ ɺɼ ʫ ʨʘʟʥʳʭ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ 
ʦʙʳʢʥʦʚʝʥʥʦʡ. 

         23-24-
10035, https://rscf.ru/project/23-24-10035/. 



        
  VI      . 3–7  2023 . 

185 
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ʄ. ɸ. ʂʫʧʨʷʰʠʥʘ 1,2, ɽ. ɻ. ʇʦʥʦʤʘʨʝʚʘ 1, ɸ. ʉ. ʏʝʨʥʦʚʘ 1 
1 ʀɹʌʈʄ ʈɸʅ, ʌʀʎ çʉʘʨʘʪʦʚʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈɸʅè, ʉʘʨʘʪʦʚ, ʈʦʩʩʠʷ 
2 ʌɻɹʆʋ ɺʆ ʉʘʨʘʪʦʚʩʢʠʡ ɻʄʋ ʠʤ. ɺ. ʀ. ʈʘʟʫʤʦʚʩʢʦʛʦ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʉʘʨʘʪʦʚ, ʈʦʩʩʠʷ 
kupryashina_m@mail.ru 

ɺ ʥʘʰʠʭ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪʘʭ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʜʠʘʟʦʪʨʦʬʳ ʨʦ-
ʜʘ Azospirillum ʫʯʘʩʪʚʫʶʪ ʚ ʦʢʠʩʣʝʥʠʠ ʠ ʩʦʨʙʮʠʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʢʨʘʩʠʪʝʣʝʡ. ʅʝʩʤʦʪʨʷ 
ʥʘ ʪʦ, ʯʪʦ ʘʟʦʩʧʠʨʠʣʣʳ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʢʦʥʩʦʨʮʠʫʤʝ ʩ ʙʘʢʪʝʨʠʷʤʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ 
ʦʯʠʩʪʢʫ ʩʪʦʯʥʳʭ ʚʦʜ, ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʨʛʘʥʦʧʦʣʣʶʪʘʥʪʦʚ ʚ ʞʠʜʢʦʡ ʩʨʝʜʝ ʨʝʟʢʦ 
ʩʥʠʞʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʙʘʢʪʝʨʠʡ ʢ ʵʬʬʝʢʪʠʚʥʦʡ ʜʝʛʨʘʜʘʮʠʠ. ʇʨʠʝʤʳ ʠʤʤʦʙʠʣʠʟʘʮʠʠ 
ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʟʦʩʧʠʨʠʣʣ. 
ʀʤʤʦʙʠʣʠʟʘʮʠʷ ʢʣʝʪʦʢ ʩʧʦʩʦʙʥʘ ʦʙʝʩʧʝʯʠʪʴ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʜʝʢʦʣʦʨʠʟʘ-
ʮʠʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʦʱʝ ʧʦ ʩʨʘʚʥʝʥʠʶ 
ʩ ʧʨʦʮʝʩʩʘʤʠ ʥʘ ʦʩʥʦʚʝ ʩʫʩʧʝʥʟʠʦʥʥʳʭ ʢʣʝʪʦʢ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʧʨʠʤʝʥʠʣʠ ʤʝʪʦʜ 
çʤʷʛʢʦʡè ʠʤʤʦʙʠʣʠʟʘʮʠʠ, ʘ ʠʤʝʥʥʦ ʚʢʣʶʯʝʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʩʪʨʫʢʪʫʨʫ ʛʠʜ-
ʨʦʛʝʣʷ. ɺ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʷ ʙʳʣ ʚʳʙʨʘʥ ʘʣʠʛʠʥʘʪ ï ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʘʷ, ʥʝʪʦʢʩʠʯʥʘʷ 
ʤʘʪʨʠʮʘ, ʩʧʦʩʦʙʥʘʷ ʚʳʜʝʨʞʠʚʘʪʴ ʚʳʩʦʢʫʶ ʥʘʛʨʫʟʢʫ ʢʣʝʪʦʯʥʦʡ ʤʘʩʩʳ. ʀʩʩʣʝʜʦʚʘʣʠ 
ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʜʝʢʦʣʦʨʠʟʘʮʠʠ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʢʨʘʩʠʪʝʣʷ (ʤʘʣʘʭʠʪʦʚʳʡ ʟʝʣʝʥʳʡ). 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʢʦʣʦʨʠʟʘʮʠʠ ʢʨʘʩʠʪʝʣʷ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʤʠ ʢʣʝʪʢʘʤʠ ʦʮʝʥʠʚʘʣʠ 
ʧʨʠ ʠʥʢʫʙʘʮʠʠ ʚ ʤʘʣʘʪʥʦ-ʩʦʣʝʚʦʡ ʩʨʝʜʝ, ʢʘʨʪʦʬʝʣʴʥʦʤ ʦʪʚʘʨʝ, ʬʦʩʬʘʪʥʦ-ʩʦʣʝʚʦʤ ʙʫ-
ʬʝʨʝ, ʩʪʝʨʠʣʴʥʦʡ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʝ. 

ɺ ʭʦʜʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʢʦʣʦʨʠʟʘʮʠʠ ʚʳʩʦ-
ʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʘʣʘʭʠʪʦʚʦʛʦ ʟʝʣʝʥʦʛʦ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʤʠ ʚ Ca-ʘʣʴʛʠʥʘʪʥʳʝ ʰʘ-
ʨʠʢʠ ʢʣʝʪʢʘʤʠ ʘʟʦʩʧʠʨʠʣʣ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʦʙʝʩʮʚʝʯʠʚʘʥʠʷ ʧʦ-
ʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʩ ʫʨʦʚʥʝʤ ʬʝʥʦʣʦʢʩʠʜʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʩʨʝʜʝ. ʇʣʦʪʥʦʝ 
ʚʢʣʶʯʝʥʠʝ ʙʘʢʪʝʨʠʡ ʚ ʩʪʨʫʢʪʫʨʫ ʛʠʜʨʦʛʝʣʷ, ʚʣʠʷʣʦ ʥʘ ʩʢʦʨʦʩʪʴ ʜʝʢʦʣʦʨʠʟʘʮʠʠ, ʦʜʥʘʢʦ 
ʥʝ ʩʥʠʞʘʣʦ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʝ ʚ Ca-ʘʣʴʛʠʥʘʪʥʳʝ 
ʰʘʨʠʢʠ ʘʟʦʩʧʠʨʠʣʣʳ ʥʝ ʪʝʨʷʶʪ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʩʦʭʨʘʥʷʶʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʜʝʢʦ-
ʣʦʨʠʟʘʮʠʠ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ. ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʷ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ ʮʠʢʣʦʚ ʦʙʝʩʮʚʝʯʠʚʘʥʠʷ ʙʝʟ 
ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʦʪʝʨʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

         23-24-
00570. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ʂʫʧʨʷʰʠʥʘ ʄ. ɸ. ʉʧʦʩʦʙʥʦʩʪʴ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Azospirillum ʢ ʜʝʢʦʣʦʨʠʟʘʮʠʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʢʨʘʩʠ-

ʪʝʣʝʡ / ʄ. ɸ. ʂʫʧʨʷʰʠʥʘ, ɽ. ɻ. ʇʦʥʦʤʘʨʝʚʘ, ɺ. ɽ. ʅʠʢʠʪʠʥʘ // ʄʠʢʨʦʙʠʦʣʦʛʠʷ. ï 2020. ï ʊ. 89, ˉ 4. ï 
ʉ. 453ï461. doi: 10.31857/S0026365620040084 

ʇʦʣʫʯʝʥʠe ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʢʣʝʪʦʢ Azospirillum brasilense SR80, ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ ʚ ʘʣʴʛʠʥʘʪ-
ʥʳʡ ʛʠʜʨʦʛʝʣʴ / ɸ. ɺ. ʂʦʚʨʠʞʥʠʢʦʚ, ʊ. ɽ. ʇʳʣʘʝʚ, ɸ. ʄ. ɿʘʭʘʨʝʚʠʯ, ʉ. ɸ. ʂʦʥʥʦʚʘ, ʄ. ɸ. ʂʫʧʨʷʰʠʥʘ // 
ʀʟʚʝʩʪʠʷ ʉʘʨʘʪʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʅʦʚʘʷ ʩʝʨʠʷ. ʉʝʨʠʷ: ʍʠʤʠʷ. ɹʠʦʣʦʛʠʷ. ʕʢʦʣʦʛʠʷ. ï 2021. ï ʊ. 21, 
ʚʳʧ. 3. ï ʉ. 298ï303. doi: 10.18500/1816-9775-2021-21-3-298-303 
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ʊʆʃɽʈɸʅʊʅʆʉʊʔ ʂ ɺʓʉʆʂʀʄ ʂʆʅʎɽʅʊʈɸʎʀʗʄ ʎɽʌʊʈʀɸʂʉʆʅɸ  
ʀ ʋɺɽʃʀʏɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ɽɻʆ ʀɿʒʗʊʀʗ ʇʈʀ 
ʀʄʄʆɹʀʃʀɿɸʎʀʀ ɿɽʃɽʅʆʁ ʄʀʂʈʆɺʆɼʆʈʆʉʃʀ LOBOSPHAERA 

ɸ. ɸ. ʃʫʢʴʷʥʦʚ 1, ʉ. ɻ. ɺʘʩʠʣʴʝʚʘ 1,2, ʇ. ʅ. ʑʝʨʙʘʢʦʚ 1, ʆ. ɹ. ʏʠʚʢʫʥʦʚʘ 1, 
ʇ. ɸ. ɿʘʡʮʝʚ 1, ɸ. ɽ. ʉʦʣʦʚʯʝʥʢʦ 1,2

1 ʄɻʋ ʠʤ. ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
2 ʊɻʋ ʠʤ. ɻ. ʈ. ɼʝʨʞʘʚʠʥʘ, ʊʘʤʙʦʚ, ʈʦʩʩʠʷ 
loockart@mail.ru 

ʌʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, ʚʢʣʶʯʘʷ ʘʥʪʠʙʠʦʪʠʢʠ, ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʦʧʘʩʥʳʭ 
ʤʠʢʨʦʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʠ ʚ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʠʭ ʧʦʪʨʝʙʣʝʥʠʷ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʦʝ 
ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨ-
ʩʧʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʫʣʴʪʫʨ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ, ʢʦʪʦʨʳʝ ʦʙʣʘ-
ʜʘʶʪ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʧʦʛʣʦʱʝʥʠʷ ʠ ʜʝʩʪʨʫʢʮʠʠ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʙʣʘʛʦʜʘʨʷ 
ʚʳʜʝʣʷʝʤʦʤʫ ʧʨʠ ʬʦʪʦʩʠʥʪʝʟʝ ʢʠʩʣʦʨʦʜʫ ʠ ʙʠʦʩʠʥʪʝʟʫ ʬʦʪʦʩʝʥʩʠʙʠʣʠʟʘʪʦʨʦʚ ʦʢʠʩʣʠ-
ʪʝʣʴʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʆʄʇ. ʀʤʤʦʙʠʣʠʟʘʮʠʷ ʄɺ ʥʘ ʥʝʪʦʢʩʠʯʥʳʭ ʠ ʙʠʦʩʦʚʤʝʩʪʠʤʳʭ ʧʦ-
ʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʫʣʴʪʫʨ ʢ ʚʳʩʦʢʠʤ 
ʢʦʣʠʯʝʩʪʚʘʤ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʫʚʝʣʠʯʝʥʠʶ ʩʢʦʨʦʩʪʠ ʠʭ ʠʟʲʷʪʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʫʩʧʝʥʟʠ-
ʦʥʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʘ ʪʘʢʞʝ ʦʙʣʝʛʯʝʥʠʶ ʧʨʦʮʝʩʩʘ ʩʙʦʨʘ ʦʪʨʘʙʦʪʘʥʥʦʡ ʙʠʦʤʘʩʩʳ ʠʟ 
ʦʯʠʩʪʥʳʭ ʩʠʩʪʝʤ. 

ʂʫʣʴʪʫʨʘ ʟʝʣʝʥʦʡ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ Lobosphaera sp. IPPAS C-2047 ʷʚʣʷʝʪʩʷ ʧʝʨ-
ʩʧʝʢʪʠʚʥʳʤ ʦʙʲʝʢʪʦʤ ʬʦʪʦʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʪʘʢ ʢʘʢ ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʥʘʢʦʧʣʝ-
ʥʠʶ ʮʝʥʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ, ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʟʲʷʪʠʶ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʪʦʢʩʠʢʘʥʪʦʚ 
ʠʟ ʩʪʦʯʥʳʭ ʚʦʜ. ɺ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʷ ʜʣʷ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʢʣʝʪʦʢ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ ʠʩ-
ʧʦʣʴʟʦʚʘʣʠ ʚʳʩʦʢʦʧʦʨʠʩʪʳʝ ʠ ʙʠʦʩʦʚʤʝʩʪʠʤʳʝ ʧʦʣʠʤʝʨʳ ʥʘ ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʦʛʦ ʧʦʣʠ-
ʢʘʪʠʦʥʠʪʘ ʭʠʪʦʟʘʥʘ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʤʝʪʦʜʦʤ ʢʨʠʦʧʦʣʠʤʝʨʠʟʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʛʣʫʪʘʨʦʚʦʛʦ ʘʣʴʜʝʛʠʜʘ ʚ ʢʘʯʝʩʪʚʝ ʩʰʠʚʘʶʱʝʛʦ ʘʛʝʥʪʘ. 

ʀʤʤʦʙʠʣʠʟʘʮʠʷ ʢʣʝʪʦʢ Lobosphaera sp. ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʫʚʝʣʠʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ ʠʟʲʷʪʠʷ ʮʝʬʪʨʠʘʢʩʦʥʘ ʥʘ 45ï60 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʫʩʧʝʥʟʠʦʥʥʦʡ ʢʫʣʴʪʫʨʦʡ, ʯʪʦ ʩʚʷ-
ʟʘʥʦ ʩʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʭʠʪʦʟʘʥʘ ʘʜʩʦʨʙʠʨʦʚʘʪʴ ʘʥʪʠʙʠʦʪʠʢ ʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʝʛʦ ʚʙʣʠ-
ʟʠ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʦʢ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ. ʇʨʠʩʫʪʩʪʚʠʝ ʚʳʩʦʢʠʭ ʢʦʣʠʯʝʩʪʚ ʮʝʬʪʨʠʘʢʩʦʥʘ 
(20 ʤʛ/ʣ) ʥʝ ʧʨʠʚʦʜʠʣʦ ʢ ʠʥʛʠʙʠʨʦʚʘʥʠʶ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʘʢ ʠʤʤʦʙʠ-
ʣʠʟʦʚʘʥʥʦʡ, ʪʘʢ ʠ ʩʫʩʧʝʥʟʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ, ʦʜʥʘʢʦ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʭ 
ʢʣʝʪʦʢ ʙʳʣʘ ʥʠʞʝ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʦ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʜʝʣʝ-
ʥʠʷ ʢʣʝʪʦʢ ʚʥʫʪʨʠ ʥʦʩʠʪʝʣʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ, ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʭ ʥʘ ʭʠʪʦʟʘ-
ʥʦʚʳʭ ʧʦʣʠʤʝʨʘʭ ʧʝʨʩʧʝʢʪʠʚʥʦ ʜʣʷ ʠʟʲʷʪʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠʟ ʩʪʦʯʥʳʭ ʚʦʜ. 

         23-44-
00006, https://rscf.ru/project/23-44-00006/. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
Immobilization of microalgae on the surface of new cross-linked polyethylenimine-based sorbents / 

S. Vasilieva, K. Shibzukhova, A. Morozov, A. Solovchenko, I. Bessonov, M. Kopitsyna, A. Lukyanov, 
K. Chekanov, E. Lobakova // Journal of biotechnology. ï 2018. ï Vol. 281. ï P. 31ï38. 

Bio-inspired materials for nutrient biocapture from wastewater: Microalgal cells immobilized on 
chitosan-based carriers / S. Vasilieva, E. Lobakova, T. Grigoriev, I. Selyakh, L. Semenova, O. Chivkunova, 
A. Solovchenko // Journal of Water Process Engineering. ï 2021. ï Vol. 40. ï P. 101774. 
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ɼʃʀʊɽʃʔʅʆʉʊʔ ʅʀɿʂʆʊɽʄʇɽʈɸʊʋʈʅʆʁ ʇʈɽɼʆɹʈɸɹʆʊʂʀ ɼʆʅʆʈʅʓʍ 
ʈɸʉʊɽʅʀʁ ʆɿʀʄʆʁ ʇʐɽʅʀʎʓ ʂɸʂ ʌɸʂʊʆʈ ʈɽɻʋʃʗʎʀʀ ʏɸʉʊʆʊʓ 
ʕʄɹʈʀʆɻɽʅɽɿɸ ɺ ʂʋʃʔʊʋʈɽ ʀɿʆʃʀʈʆɺɸʅʅʓʍ ʇʓʃʔʅʀʂʆɺ 

ʀ. ɺ. ʃʶʙʫʰʢʠʥʘ 1,2, ʄ. ʉ. ʇʦʣʷʢʦʚʘ, 1, ɸ. ɺ. ʇʦʤʦʨʮʝʚ 1, ʂ. ɸ. ʂʠʨʠʯʝʥʢʦ 1, 
ɸ. ɺ. ʂʦʨʩʫʢʦʚʘ 1, ʅ. ʉ. ɿʘʙʘʥʦʚʘ 1,2, ʊ. ʇ. ʇʦʙʝʞʠʤʦʚʘ 1, ʆ. ʀ. ɻʨʘʙʝʣʴʥʳʭ 1,2, 
ʃ. ɺ. ɼʫʜʘʨʝʚʘ 1, ɺ. ʂ. ɺʦʡʥʠʢʦʚ 1
1 ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
2 ʌɻɹʆʋ ɺʆ çʀɻʋè, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
ostrov1873@yandex.ru.ru 

ʀʥʜʫʮʠʨʦʚʘʥʥʳʡ ʘʥʜʨʦʛʝʥʝʟ ï ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʨʝ-
ʤʝʥʥʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʫ ʨʷʜʘ ʚʘʞʥʳʭ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʫ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʦʛʨʘʥʠʯʝʥʦ ʚ ʩʚʷʟʠ ʩ 
ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ʂʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʯʘʩʪʦʪʫ ʘʥʜʨʦʛʝʥʝʟʘ 
in vitro, ʷʚʣʷʶʪʩʷ ʛʝʥʦʪʠʧ ʨʘʩʪʝʥʠʷ, ʩʦʩʪʘʚ ʠʥʠʮʠʘʣʴʥʳʭ ʩʨʝʜ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʪʨʝʩ-
ʩʦʚʦʡ ʧʨʝʜʦʙʨʘʙʦʪʢʠ ʜʦʥʦʨʥʳʭ ʨʘʩʪʝʥʠʡ. ʅʘʤʠ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʡ ʬʠʟʠʦʣʦ-
ʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦ ʚʨʝʤʷ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʦʥʦʨʥʳʭ ʨʘʩ-
ʪʝʥʠʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ ʯʘʩʪʦʪʫ ʵʤʙʨʠʦʛʝʥʝʟʘ. 

ʀʩʧʦʣʴʟʦʚʘʣʠ ʨʘʩʪʝʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ ʀʨʢʫʪʩʢʘʷ ʥʘ ʩʪʘʜʠʠ ʪʨʫʙʢʦʚʘʥʠʷ. 
ʈʘʩʪʝʥʠʷ ʚʳʨʘʱʠʚʘʣʠ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ ʩʪʘʥʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʢʣʠʤʘʪʘ 
(ʬʠʪʦʪʨʦʥ ʉʀʌʀɹʈ ʉʆ ʈɸʅ), ʘ ʪʘʢʞʝ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ: ʥʘ ʫʯʘʩʪʢʝ ʉʀʌʀɹʈ ʉʆ 
ʈɸʅ ʠ ʥʘ ʧʦʣʷʭ ɿʘʣʘʨʠʥʩʢʦʛʦ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʮʠʦʥʘʨʘ. ʈʘʩʪʝʥʠʷ, ʜʦʩʪʠʛʥʫʚʰʠʝ 
ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʘʜʠʠ, ʩʨʝʟʘʣʠ, ʧʦʤʝʱʘʣʠ ʚ ʚʦʜʫ ʠ ʧʦʜʚʝʨʛʘʣʠ ʜʣʠʪʝʣʴʥʦʤʫ ʚʦʟʜʝʡ-
ʩʪʚʠʶ ʧʨʠ 4Áʉ ʚ ʪʝʤʥʦʪʝ ʚ ʪʝʯʝʥʠʝ 3ï14 ʩʫʪ. ɼʣʷ ʘʥʘʣʠʟʘ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʧʦʣʫʯʝʥʠʷ ʢʫʣʴʪʫʨʳ ʧʳʣʴʥʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʮʚʝʪʢʠ ʠʟ ʩʨʝʜʥʝʡ ʪʨʝʪʠ 
ʩʦʮʚʝʪʠʷ. ʆʪʙʦʨ ʧʨʦʙ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʚʦʜʠʣʠ ʩʨʘʟʫ ʧʦʩʣʝ ʩʨʝʟʢʠ ʧʦʙʝʛʦʚ, ʘ ʪʘʢʞʝ ʯʝʨʝʟ 
7 ʠ 14 ʩʫʪ. ʚʦʟʜʝʡʩʪʚʠʷ ï ʚ ʧʝʨʠʦʜʳ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʳ ʦʙʨʘʟʦʚʘʥʠʷ 
ʘʥʜʨʦʢʣʠʥʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʢʫʣʴʪʫʨʝ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʧʳʣʴʥʠʢʦʚ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʥʜʨʦʢʣʠʥʥʳʭ 
ʩʪʨʫʢʪʫʨ ʧʝʨʠʦʜ (7 ʩʫʪ. ʧʨʠ 4 Áʉ) ʚ ʪʢʘʥʷʭ ʜʦʥʦʨʥʳʭ ʮʚʝʪʢʦʚ ʥʘʙʣʶʜʘʣʠʩʴ ʠʟʤʝʥʝʥʠʷ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʮʝʩʩʘʤ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʘʜʘʧʪʘʮʠʠ ï ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʩʦʜʝʨʞʘ-
ʥʠʝ ʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ (ʣʠʥʦʣʝʚʦʡ ʠ Ŭ-ʣʠʥʦʣʝʥʦʚʦʡ) ʠ ʩʥʠʞʘʣʦʩʴ ʩʦʜʝʨ-
ʞʘʥʠʝ ʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ (ʧʘʣʴʤʠʪʠʥʦʚʦʡ ʠ ʩʪʝʘʨʠʥʦʚʦʡ), ʘ ʪʘʢʞʝ ʩʥʠʞʘʣʦʩʴ 
ʩʦʜʝʨʞʘʥʠʝ ɸʌʂ ʠ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ (ʇʆʃ). ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʚ 
ʪʢʘʥʷʭ ʜʦʥʦʨʥʳʭ ʮʚʝʪʢʦʚ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʘʢʠʭ ʛʦʨʤʦ-
ʥʦʚ, ʢʘʢ ʠʥʜʦʣʠʣ-3-ʫʢʩʫʩʥʘʷ, ʘʙʩʮʠʟʦʚʘʷ ʠ ʞʘʩʤʦʥʦʚʘʷ ʢʠʩʣʦʪʳ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ 
ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʘʥʜʨʦʛʝʥʝʟʘ in vitro. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʯʝʨʝʟ 
14 ʩʫʪ. ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʧʨʝʜʦʙʨʘʙʦʪʢʠ ʜʦʥʦʨʥʳʭ ʧʦʙʝʛʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʩʥʠʞʝʥʠʝ 
ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʫʛʣʝʚʦʜʦʚ ʠ ʜʳʭʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʝ ʩʦ-
ʜʝʨʞʘʥʠʷ ʩʘʣʠʮʠʣʦʚʦʡ ʢʠʩʣʦʪʳ, ʧʨʦʜʫʢʪʦʚ ʇʆʃ ʠ ʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʨʘʟʚʠʪʠʠ ʫʛʣʝʨʦʜʥʦʛʦ ʛʦʣʦʜʘʥʠʷ, ʫʛʥʝʪʝʥʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-
ʩʦʚ ʠ ʘʢʪʠʚʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ. ʆʙʥʘʨʫʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 
ʷʚʣʷʶʪʩʷ ʚʝʨʦʷʪʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʩʥʠʞʝʥʠʷ ʯʘʩʪʦʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʥʜʨʦʢʣʠʥʥʳʭ 
ʩʪʨʫʢʪʫʨ ʚ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ. 

    .     
(  .  122041100049-0)       
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ʇʦʯʚʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʣʦʜʦʨʦʜʠʠ ʧʦʯʚ. ʆʥʠ ʫʯʘʩʪ-
ʚʫʶʪ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʘʢʮʠʷʭ, ʧʝʨʝʚʦʜʷ ʥʝʦʙʭʦʜʠʤʳʝ ʚʝʱʝʩʪʚʘ ʚ ʬʦʨʤʳ, ʫʩʚʦʷʝʤʳʝ ʨʘʩ-
ʪʝʥʠʷʤʠ, ʨʘʟʣʘʛʘʶʪ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʚʳʜʝʣʷʶʪ ʚʝʱʝʩʪʚʘ, ʩʪʠʤʫʣʠʨʫʶʱʠʝ 
ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ, ʦʢʘʟʳʚʘʶʪ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʝ ʤʠʢ-
ʨʦʦʨʛʘʥʠʟʤʳ. ɹʘʢʪʝʨʠʠ ʧʦʯʚʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʫʣʴʪʫʨʥʳʝ 
ʨʘʩʪʝʥʠʷ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠ 
ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ ʫʚʝʣʠʯʠʚʘʶʪ ʚ ʥʝʡ ʯʠʩʣʝʥʥʦʩʪʴ ʜʘʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʫʯʘʣʦʩʴ ʚʣʠʷʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ, ʧʦʣʫʯʝʥʥʦ-
ʛʦ ʧʫʪʝʤ ʚʳʨʘʱʠʚʘʥʠʷ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Azotobacter ʥʘ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʝ, ʥʘ ʢʦʣʠʯʝ-
ʩʪʚʦ ʵʪʠʭ ʙʘʢʪʝʨʠʡ ʚ ʧʦʯʚʝ. 

ɸʟʦʪʦʙʘʢʪʝʨʳ ʚʳʨʘʱʠʚʘʣʠ ʥʘ ʩʪʝʨʠʣʴʥʦʡ, ʨʘʟʙʘʚʣʝʥʥʦʡ ʚʦʜʦʡ ʤʦʣʦʯʥʦʡ ʩʳʚʦ-
ʨʦʪʢʝ. ɺʨʝʤʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ï 7 ʩʫʪ. ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 30Ñ1Áʉ. ʉʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 
ʙʘʢʪʝʨʠʡ ʚ ʧʦʣʫʯʝʥʥʦʤ ʫʜʦʙʨʝʥʠʠ ʩʦʩʪʘʚʠʣʘ, ʚ ʩʨʝʜʥʝʤ 3,7Ŀ106 ʂʆɽ/ʤʣ. ʇʦʣʫʯʝʥʥʦʝ 
ʫʜʦʙʨʝʥʠʝ ʭʨʘʥʠʣʠ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ. ɿʘ 5 ʤʝʩʷʮʝʚ ʭʨʘʥʝʥʠʷ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ ʢʦʣʠʯʝʩʪʚʦ 
ʂʆɽ ʘʟʦʪʦʙʘʢʪʝʨʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʦʩʴ, ʩʪʘʚ ʨʘʚʥʳʤ, ʚ ʩʨʝʜʥʝʤ, 
1,4Ŀ106 ʂʆɽ/ʤʣ. ʋʜʦʙʨʝʥʠʝʤ ʦʜʥʦʢʨʘʪʥʦ ʧʦʣʠʚʘʣʠ ʧʦʯʚʫ ʚ 4 ʢʦʥʪʝʡʥʝʨʘʭ ʜʦ ʧʦʣʥʦʛʦ 
ʫʚʣʘʞʥʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʧʦʯʚʫ ʚ 4 ʢʦʥʪʝʡʥʝʨʘʭ ʧʦʣʠʚʘʣʠ ʚʦʜʦʡ ʠ ʚ 4 ʢʦʥʪʝʡ-
ʥʝʨʘʭ ʨʘʟʙʘʚʣʝʥʥʦʡ ʧʨʦʘʚʪʦʢʣʘʚʠʨʦʚʘʥʥʦʡ ʩʳʚʦʨʦʪʢʦʡ ʪʘʢʦʛʦ ʞʝ ʦʙʲʝʤʘ. ʇʦʯʚʫ ʧʦʣʠ-
ʚʘʣʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʦʜʦʡ, ʥʝ ʜʦʧʫʩʢʘʷ ʧʝʨʝʩʫʰʠʚʘʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʘʟʦʪʦʙʘʢʪʝʨʦʚ ʚ 
ʧʦʯʚʝ ʠʩʩʣʝʜʦʚʘʣʠ ʯʝʨʝʟ 10 ʠ 50 ʜʥʝʡ ʧʦʩʣʝ ʧʦʣʠʚʘ. ʏʝʨʝʟ 10 ʜʥʝʡ ʧʦʩʣʝ ʧʦʣʠʚʘ ʢʦʣʠ-
ʯʝʩʪʚʦ ʘʟʦʪʦʙʘʢʪʝʨʦʚ ʚ ʧʦʯʚʝ ʚ 3 ʠ 4 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʰʝ ʧʨʠ ʧʦʣʠʚʝ ʫʜʦʙʨʝʥʠʝʤ, 
ʯʝʤ ʧʨʠ ʧʦʣʠʚʝ ʩʳʚʦʨʦʪʢʦʡ ʠ ʚʦʜʦʡ. ʆʜʥʘʢʦ ʨʘʟʥʠʮʫ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʜʦʩʪʦʚʝʨʥʦʡ, ʪʘʢ 
ʢʘʢ ʨʘʟʙʨʦʩ ʟʥʘʯʝʥʠʡ ʚʝʣʠʢ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʙʘʢʪʝʨʠʠ ʦʙʨʘʟʫʶʪ ʩʣʠʟʴ ʠ ʢʦʣʦʥʠʠ ʤʦʛʫʪ 
ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʝʜʠʥʠʯʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ, ʥʦ ʠ ʩʢʦʧʣʝʥʠʷʤʠ, ʚ ʢʦʪʦʨʳʭ ʢʦʣʠ-
ʯʝʩʪʚʦ ʢʣʝʪʦʢ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤ. ʅʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 
ʫʜʦʙʨʝʥʠʷ ʤʳ ʧʦʩʪʦʷʥʥʦ ʥʘʙʣʶʜʘʝʤ, ʚ ʩʨʝʜʥʝʤ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʟʦʪʦʙʘʢʪʝʨʦʚ ʚ 
ʧʦʯʚʝ. ʏʝʨʝʟ 50 ʜʥʝʡ ʯʠʩʣʦ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Azotobacter ʚ ʦʧʳʪʝ ʦʩʪʘʚʘʣʦʩʴ ʚʳʰʝ, ʯʝʤ ʚ 
ʢʦʥʪʨʦʣʝ, ʦʜʥʘʢʦ ʫʞʝ ʪʦʣʴʢʦ ʚ ʜʚʘ ʨʘʟʘ. 

ʏʝʨʝʟ ʪʨʠ ʤʝʩʷʮʘ ʚ ʧʦʯʚʫ ʧʦʩʝʷʣʠ ʩʝʤʝʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ (ʧʦ ʪʨʠ ʩʝʤʝʥʠ ʚ ʢʘʞʜʳʡ 
ʢʦʥʪʝʡʥʝʨ), ʯʝʨʝʟ ʤʝʩʷʮ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʘʟʦʪʦʙʘʢʪʝʨʦʚ ʚ ʧʨʠʢʦʨʥʝʚʦʡ ʟʦʥʝ 
ʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʧʦʯʚʝ, ʧʦʣʠʪʦʡ ʫʜʦʙʨʝʥʠʝʤ, ʚ 23 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʯʚʦʡ, 
ʧʦʣʠʪʦʡ ʚʦʜʦʡ, ʠ ʚ 6 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʯʚʦʡ ʧʦʣʠʪʦʡ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʦʡ. ʆʜʥʘʢʦ, 
ʙʦʣʴʰʦʡ ʨʘʟʙʨʦʩ ʟʥʘʯʝʥʠʡ ʥʝ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʜʦʩʪʦʚʝʨʥʫʶ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʦʧʳʪʦʤ ʠ 
ʢʦʥʪʨʦʣʷʤʠ. ʂʦʣʠʯʝʩʪʚʦ ʂʆɽ ʘʟʦʪʦʙʘʢʪʝʨʦʚ ʚ ʧʦʯʚʝ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ ʧʦʨʷʜʦʢ ʠ ʩʪʘʣʦ 
ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʤ ʚ ʦʧʳʪʝ ʠ ʢʦʥʪʨʦʣʝ. ʊʘʢʞʝ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʡ 
ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʨʦʩʪʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʦʧʳʪʝ ʠ ʢʦʥʪʨʦʣʷʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʥʘʰʝʛʦ ʙʠʦʫʜʦʙʨʝʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝ-
ʩʪʚʦ ʘʟʦʪʦʙʘʢʪʝʨʦʚ ʚ ʧʦʯʚʝ, ʥʦ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʧʦʩʪʝʧʝʥʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ-
ʩʷ, ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Azotobacter ʚ ʧʦʯʚʝ ʫʤʝʥʴʰʘʝʪʩʷ. ɺʦʟʤʦʞʥʦ, ʜʣʷ ʧʦʚʳ-
ʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʦʫʜʦʙʨʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʝʛʦ ʧʨʠʤʝʥʷʪʴ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʨʘʟ ʟʘ 
ʩʝʟʦʥ. 
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ʆʙʨʘʙʦʪʢʘ ʚʦʜʳ ʧʣʘʟʤʦʡ (PAW) ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʤʝʩʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ 
ʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʚ ʚʦʜʝ ʟʘʚʠʩʷʪ ʦʪ 
ʫʩʣʦʚʠʡ ʦʙʨʘʙʦʪʢʠ. ʆʧʫʙʣʠʢʦʚʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʙʨʘ-
ʙʦʪʢʘ ʩʝʤʷʥ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ PAW, ʢʘʢ ʫʣʫʯʰʘʝʪ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʠ ʘʢʪʠʚʠ-
ʨʫʝʪ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʨʘʩʪʝʥʠʡ, ʪʘʢ ʠ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʢʘʢʠʤ-ʣʠʙʦ ʠʟʤʝʥʝʥʠʷʤ. 

ʅʘʤʠ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ PAW ʩʝʤʷʥ Raphanus sa-
tivus var. radicula Pers. ʩʦʨʪʘ ʈʘʥʥʠʡ ʢʨʘʩʥʳʡ ʠ ʛʠʙʨʠʜʘ ɸʣʝʢʩ F1 ʥʘ ʠʭ ʧʦʩʝʚʥʳʝ ʢʘʯʝ-
ʩʪʚʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ. 

ʂʘʣʠʙʨʦʚʘʥʥʳʝ ʩʝʤʝʥʘ ʨʘʩʪʝʥʠʡ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ 2 ʠ 6 ʯ PAW, ʧʦʣʫʯʝʥʥʦʡ ʚ ʩʨʝ-
ʜʝ ʘʨʛʦʥʘ ʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ (ʦʧʳʪ), ʘ ʪʘʢʞʝ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ, ʠʟ ʢʦʪʦʨʦʡ ʛʦʪʦ-
ʚʠʣʠ PAW. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʝʤʝʥʘ ʥʝʦʙʨʘʙʦʪʘʥʥʳʝ PAW. 

ʆʙʨʘʙʦʪʢʘ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʙʘʨʴʝʨʥʳʤ ʨʘʟʨʷʜʦʤ ʚ ʧʣʘʟʤʦʭʠʤʠʯʝʩʢʦʤ ʨʝʘʢ-
ʪʦʨʝ ʩ ʢʦʘʢʩʠʘʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʵʣʝʢʪʨʦʜʦʚ. ʈʘʙʦʯʠʡ ʛʘʟ ʩʤʝʰʠʚʘʣʩʷ ʩ ʚʦʜʦʡ, ʜʘ-
ʣʝʝ ʛʘʟʦ-ʞʠʜʢʦʩʪʥʘʷ ʩʤʝʩʴ ʥʘʧʨʘʚʣʷʣʘʩʴ ʚ ʨʝʘʢʪʦʨ. ɸʤʧʣʠʪʫʜʘ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʠʤ-
ʧʫʣʴʩʦʚ ʥʘʧʨʷʞʝʥʠʷ ï 8,1 ʢɺ, ʯʘʩʪʦʪʘ ʧʦʚʪʦʨʝʥʠʷ ʠʤʧʫʣʴʩʦʚ ʥʘʧʨʷʞʝʥʠʷ ï 2000 ɻʮ, 
ʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʨʘʟʨʷʜʘ ~ 5,6 ɺʪ. ʆʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʛʘʟʘ ï 60 ʤʣĀʤʠʥ-1, ʨʘʩʭʦʜ ʚʦ-
ʜʳ ï 0,4 ʤʣĀʤʠʥ-1. ɺʝʣʠʯʠʥʘ ʨʘʟʨʷʜʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ï 1 ʤʤ, ʦʙʲʝʤ ʨʘʟʨʷʜʥʦʡ ʟʦʥʳ ï 
13,2 ʩʤ3, ʚʨʝʤʷ ʢʦʥʪʘʢʪʘ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʩ ʨʘʟʨʷʜʥʦʡ ʟʦʥʦʡ ʨʝʘʢʪʦʨʘ ~ 0,22 ʤʠʥ. 

ʂʘʯʝʩʪʚʦ ʩʝʤʷʥ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ɻʆʉʊ 12038-84. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʤʦʨʬʦʤʝʪʨʠ-
ʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʨʥʝʧʣʦʜʦʚ ʦʧʨʝʜʝʣʷʣʠʩʴ ʫ ʨʘʩʪʝʥʠʡ ʚ ʚʦʟʨʘʩʪʝ 32 ʩʫʪ., ʚʳʨʘʱʝʥ-
ʥʳʭ ʚ ʧʦʯʚʝʥʥʦʤ ʛʨʫʥʪʝ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʆʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʫʨʦʚʝʥʴ ʥʘʜʝʞʥʦʩʪʠ 95% ʧʦ ʜʘʥʥʳʤ ʪʨʝʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ 
ʚ ʪʨʝʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʚʪʦʨʥʦʩʪʷʭ ʥʘ 100 ʨʘʩʪʝʥʠʷʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ PAW, ʧʨʠʚʦʜʠʪ ʢ ʫʣʫʯʰʝʥʠʶ ʠʭ 
ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʚʩʭʦʞʝʩʪʠ ʢʘʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʪʘʢ ʠ 
ʩʝʤʷʥ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ 
ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʩʝʤʷʥ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʚ PAW ʚ ʪʝʯʝʥʠʝ 6 ʯ ʜʣʷ ʨʝʜʠʩʘ ɸʣʝʢʩ F1 ʠ ʚ ʪʝ-
ʯʝʥʠʝ 2 ʯ ʜʣʷ ʨʝʜʠʩʘ ʈʘʥʥʠʡ ʢʨʘʩʥʳʡ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʝʜʠʩʘ ɸʣʝʢʩ F1 ʠʟ ʩʝʤʷʥ, ʦʙʨʘ-
ʙʦʪʘʥʥʳʭ PAW ʚ ʩʨʝʜʝ ʘʨʛʦʥʘ, ʧʦʚʳʩʠʣʘʩʴ ʥʘ 18ï20 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ, ʚ ʩʨʝʜʝ 
ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ï ʥʘ 53ï59 % ʠ ʥʝ ʟʘʚʠʩʝʣʘ ʦʪ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ. ʋ ʨʝʜʠʩʘ ʈʘʥʥʠʡ 
ʢʨʘʩʥʳʡ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ 31 % ʦʪʤʝʪʠʣʠ ʪʦʣʴʢʦ ʜʣʷ ʢʦʨʥʝʧʣʦʜʦʚ, ʚʳʨʘ-
ʱʝʥʥʳʭ ʠʟ ʩʝʤʷʥ, ʦʙʨʘʙʦʪʘʥʥʳʡ PAW ʚ ʘʨʛʦʥʝ ʚ ʪʝʯʝʥʠʝ 2 ʯ. 

ʇʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʝʜʠʩʘ ʚ ʦʧʳʪʝ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʧʦʚʳʰʝʥʠʝʤ ʚʩʭʦʞʝʩʪʠ 
ʩʝʤʷʥ (ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʢʦʨʥʝʧʣʦʜʦʚ), ʪʘʢ ʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʘ ʢʦʨʥʝʧʣʦʜʘ. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʝ ʜʦʢʣʘʜʘ 
Influence of basil seed treatment with dielectric-barrier discharge plasma in argon atmosphere on their 

sowing quality and plant morphogenesis and productivity / A. S. Minich, S. V. Kudryashov, I. B. Minich, 
N. L. Chursina, S. E. Vasiliev, A. A. Finicheva, A. Yu. Ryabov, A. N. Ocheredko // High Energy Chemistry. ï 
2022. ï Vol. 56, N 5. ï P. 374ï379. doi: 10.1134/S0018143922050113 
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ʖ. ɺ. ʄʠʥʢʠʥʘ 
ʀɸʊʕ ʅʀʗʋ çʄʀʌʀè, ʆʙʥʠʥʩʢ, ʈʦʩʩʠʷ 
minkina_ylia@mail.ru 

ʇʨʦʨʘʩʪʘʥʠʝ ʠ ʨʦʩʪ ʤʫʞʩʢʦʛʦ ʛʘʤʝʪʦʬʠʪʘ ʧʝʪʫʥʠʠ (Petunia hybrida) ʠʩʩʣʝʜʦʚʘʣʠ 
ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʩʠʩʪʝʤʝ (0,4 ʄ ʩʘʭʘʨʦʟʘ ʠ 1,6 ʤʄ ʅ3ɺʆ3) ʧʨʠ ʊ = 26 Áʉ ʚ ʪʝʯʝʥʠʝ 
6 ʯ. ʌʠʪʦʛʦʨʤʦʥʳ (ʀʋʂ, ɸɹʂ, ʛʠʙʙʝʨʝʣʣʠʥ ɸ3, ʮʠʪʦʢʠʥʠʥ 6-ɹɸʇ) ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʦʪ 
10-12ʄ ʜʦ 10-3ʄ ʚʥʦʩʠʣʠ ʚ ʩʨʝʜʫ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʦʧʳʪʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʨ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʧʝʢʪʠʥʦʤ ʩʪʝʥʢʠ, ʩʪʘʙʠʣʠʟʠʨʫʷ ʝʝ ʤʝʭʘ-
ʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʆʜʥʘʢʦ ʧʨʦʮʝʥʪ ʧʨʦʨʘʩʪʘʥʠʷ ʧʳʣʴʮʳ ʥʘ ʩʨʝʜʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, 
ʩʦʜʝʨʞʘʱʝʡ ʦʜʥʫ ʙʦʨʥʫʶ ʢʠʩʣʦʪʫ ï ʦʯʝʥʴ ʥʠʟʢʠʡ, ʤʝʥʴʰʝ 20 % ʠ ʥʝ ʤʝʥʷʣʩʷ ʚ ʪʝʯʝʥʠʝ 
6 ʯ. ɼʣʠʥʘ ʧʳʣʴʮʝʚʳʭ ʪʨʫʙʦʢ ʥʝ ʧʨʝʚʳʰʘʣʘ 150 ɛʢ. 

ʅʘ ʩʨʝʜʝ, ʩ ʦʜʥʦʡ ʩʘʭʘʨʦʟʦʡ ʧʨʦʮʝʥʪ ʧʨʦʨʘʩʪʘʥʠʷ ʩʦʩʪʘʚʠʣ 40 % ʯʝʨʝʟ 4 ʯ, ʦʜʥʘʢʦ 
ʜʣʠʥʘ ʧʳʣʴʮʝʚʳʭ ʪʨʫʙʦʢ ʙʳʣʘ ʥʠʞʝ ï 100 ɛʢ. 

ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʩʨʝʜʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪʦʚ ï ʩʘʭʘʨʦʟʳ ʠ ʙʦʨʥʦʡ 
ʢʠʩʣʦʪʳ ï ʦʙʝʩʧʝʯʠʚʘʣʦ 60 % ʧʨʦʨʘʩʪʘʥʠʷ ʧʳʣʴʮʳ ʯʝʨʝʟ 6 ʯ, ʘ ʜʣʠʥʘ ʧʳʣʴʮʝʚʳʭ ʪʨʫ-
ʙʦʢ ʩʦʩʪʘʚʣʷʣʘ ʧʦʯʪʠ 150 ɛʢ. 

ɸɹʂ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʩʪʠʤʫʣʠʨʦʚʘʣʘ ʧʨʦʨʘʩʪʘʥʠʝ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʫʞʝ ʚ 
ʧʝʨʚʳʝ ʧʦʣʯʘʩʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ɻʠʙʙʝʨʝʣʣʠʥ ɸ3 ʩʪʠʤʫʣʠʨʦʚʘʣ ʧʨʦʨʘʩʪʘʥʠʝ ʧʳʣʴʮʝ-
ʚʳʭ ʪʨʫʙʦʢ ʚ ʧʝʨʚʳʝ ʧʦʣʯʘʩʘ ʥʘ 60 %, ʜʣʠʥʘ ʧʳʣʴʮʝʚʳʭ ʪʨʫʙʦʢ ʚʦʟʨʘʩʪʘʣʘ ʚ ʜʚʘ ʨʘʟʘ 
ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 10-12ʄ. ʀʋʂ ʪʦʣʴʢʦ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʦʪ 10-12 ʜʦ  
10-10 ʄ ʩʪʠʤʫʣʠʨʦʚʘʣʘ ʥʘ 20 % ʧʨʦʨʘʩʪʘʥʠʝ ʧʳʣʴʮʝʚʳʭ ʪʨʫʙʦʢ, ʘ ʨʦʩʪ ï ʪʦʣʴʢʦ ʚ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ 10-12 ʄ. ʅʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʡ ʩʪʠʤʫʣʷʪʦʨʥʳʡ ʵʬʬʝʢʪ ʀʋʂ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ 
ʧʳʣʴʮʝʚʳʭ ʪʨʫʙʦʢ ʥʘʙʣʶʜʘʣʠ ʚ ʧʝʨʠʦʜ ʦʪ 2 ʜʦ 4 ʯ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 
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ɺʃʀʗʅʀɽ ʉʆʃɽʅʆʉʊʀ ʉʈɽɼʓ ʅɸ ɾʀʈʅʆʂʀʉʃʆʊʅʓʁ ʇʈʆʌʀʃʔ 
ɺʆɼʆʈʆʉʃʀ NITZSCHIA CF. TERMALOIDES 

C. ɸ. ʄʫʨʟʠʥʘ 1, ʅ. ʉ. ʈʝʧʢʠʥʘ 1, ɺ. ʇ. ɺʦʨʦʥʠʥ 1, ʆ. ʀ. ɼʘʚʠʜʦʚʠʯ 2,  
ʅ. ɸ. ɼʘʚʠʜʦʚʠʯ 2 
1 ʀɹ ʂʘʨʅʎ ʈɸʅ, ʇʝʪʨʦʟʘʚʦʜʩʢ, ʈʦʩʩʠʷ 
2 ʂʅʉ ï ʇɿ ʈɸʅ ï ʬʠʣʠʘʣ ʌʀʎ ʀʥɹʖʄ, ʌʝʦʜʦʩʠʷ, ʈʦʩʩʠʷ 
murzina.svetlana@gmail.com 

ʈʦʜ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ Nitzschia ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ, ʧʨʝʜʩʪʘ-
ʚʠʪʝʣʠ ʢʦʪʦʨʦʛʦ ʥʘʩʝʣʷʶʪ ʧʨʝʩʥʫʶ ʠ ʩʦʣʝʥʫʶ ʚʦʜʫ, ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʦʯʚʝ. ʉʨʝʜʠ ʵʢʦʣʦ-
ʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʦʣʝʥʦʩʪʴ ʦʜʠʥ ʠʟ ʣʠʤʠʪʠʨʫʶʱʠʭ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʘʨʝʘʣ ʦʙʠʪʘʥʠʷ 
ʤʥʦʛʠʭ ʚʠʜʦʚ. Nitzschia cf. termaloides ï ʚʠʜ, ʩʧʦʩʦʙʥʳʡ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʩʦʣʝʥʦʩʪʠ ʚ 
ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʢʦʣʝʙʘʥʠʡ. ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʵʢʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ 
ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠʛʨʘʶʪ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʞʠʨʥʳʭ ʢʠʩ-
ʣʦʪ (ɾʂ), ʤʦʣʝʢʫʣ ʚʳʩʦʢʦʣʘʙʠʣʴʥʳʭ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 
ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʣʠʧʠʜʥʦʛʦ ʧʨʦʬʠʣʷ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʝʛʦ ʠʟʤʝʥʝʥʠʷ ʫ 
N. cf. termaloides, ʩʦʜʝʨʞʘʚʰʝʡʩʷ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʥʦʡ ʩʦʣʝʥʦʩʪʠ. ʇʨʦʙʳ ʦʪʦʙʨʘʥʳ ʚ ʨʘʡ-
ʦʥʝ ʛʨʷʟʝʚʳʭ ʚʫʣʢʘʥʦʚ ɹʫʣʛʘʥʘʢʩʢʦʛʦ ʩʦʧʦʯʥʦʛʦ ʧʦʣʷ, ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ. ɺʳʜʝʣʝʥʥʳʝ 
ʢʣʦʥʦʚʳʝ ʢʫʣʴʪʫʨʳ ʩʦʜʝʨʞʘʣʠ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ESAW ʩ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʩʦʣʝʥʦ-
ʩʪʠ. ɸʥʘʣʠʟ ɾʂ-ʩʦʩʪʘʚʘ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʍ-ʄʉɼ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʘʥ-
ʥʳʡ ʚʠʜ ʩʧʦʩʦʙʝʥ ʚʳʞʠʚʘʪʴ ʚʦ ʚʩʝʤ ʠʟʫʯʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʩʦʣʝʥʦʩʪʠ (ʦʪ 0 ʜʦ 110 %) ʠ 
ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʬʫʥʢʮʠʶ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 6 ʜʦ 54 %. ʋ N. cf. termaloides 
ʦʙʥʘʨʫʞʝʥʦ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʥʘʩʳʱʝʥʥʳʭ ɾʂ (ʅɾʂ) ʩ ʤʠʥʦʨʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʦʥʦ-
ʥʝʥʘʩʳʱʝʥʥʳʭ ɾʂ ʟʘ ʩʯʝʪ 16:1(n-9), 20:1(n-11), 22:1(n-11). ʇʨʦʬʠʣʴ ʅɾʂ ʧʨʝʜʩʪʘʚʣʝʥ 
(ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ): 16:0, 18:0, 22:0, 20:0, 14:0, 15:0. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘ-
ʥʠʝ 16:0, ʜʦ 50 % ʧʦʢʘʟʘʥʦ ʚ ʢʣʝʪʢʘʭ ʧʨʠ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʩʦʣʝʥʦʩʪʠ ï 110 %, ʥʘʠʤʝʥʴ-
ʰʝʝ ï ʜʦ 24 % ʧʨʠ 20 %, ʩʦʜʝʨʞʘʚʰʠʭʩʷ ʧʨʠ ʩʦʣʝʥʦʩʪʠ 50, 30 ʠ 0 % ï 38, 32 ʠ 34 %, ʩʦ-
ʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʧʦʚʳʰʝʥʠʠ 
ʢʦʣʠʯʝʩʪʚʘ ʅɾʂ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ 16:0, ʘʜʘʧʪʘʮʠʷ ʢ ʫʩʣʦʚʠʷʤ ʩʦʣʝʥʦʩʪʠ ʚ 
50 %, 30 % ʧʨʦʠʩʭʦʜʠʣʘ ʧʫʪʝʤ ʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 16:0 ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʚʘʨʠʘʮʠʡ 
ʜʨʫʛʠʭ ʅɾʂ ï 18:0, 22:0 ʠ 20:0. ɸʜʘʧʪʠʚʥʘʷ ʨʝʛʫʣʷʮʠʷ ʘʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʤʝʤʙʨʘʥʦ-
ʩʚʷʟʘʥʥʳʭ ʬʝʨʤʝʥʪʦʚ ʠ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʮʝʣʦʤ ʥʘʧʨʘʚʣʝʥʘ ʥʘ çʥʘʧʨʷ-
ʞʝʥʠʝè ʤʝʪʘʙʦʣʠʟʤʘ ʩ ʮʝʣʴʶ çʚʳʞʠʚʘʥʠʷè ʥʘ ʛʨʘʥʠʮʝ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʚʠʜʘ. ʋʩʪʘʥʦʚʣʝ-
ʥʳ ʩʣʝʜʦʚʳʝ ʢʦʣʠʯʝʩʪʚʘ 2,4-ʜʠ-ʪʨʝʪ-ʙʫʪʠʣʬʝʥʦʣʘ (2,4-DTBP), ʚʪʦʨʠʯʥʦʛʦ ʤʝʪʘʙʦʣʠʪʘ, 
ʦʙʣʘʜʘʶʱʝʛʦ ʘʫʪʦʪʦʢʩʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʜʝʪʝʢʪʦʨʦʤ ʠʥʪʝʥʩʠʚ-
ʥʦʩʪʴ ʵʪʦʛʦ ʚʝʱʝʩʪʚʘ ʫ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʠʜʘ ʩʪʘʙʠʣʴʥʦ ʚʳʰʝ ʚ ʥʝʢʦʪʦʨʳʭ ʦʙʨʘʟʮʘʭ ʧʨʠ 
110, 50 ʠ 20 %. ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʝʪ ʠʤʝʪʴ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ 
ʨʝʘʢʮʠʠ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʦʩʠʩʪʝʤʳ ʚ ʦʪʚʝʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʩʨʝʜʳ (ʚ 
ʯʘʩʪʥʦʩʪʠ ʩʦʣʝʥʦʩʪʠ). ʈʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʧʝʨʩʧʝʢʪʠʚ-
ʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ N. cf. termaloides ʢʘʢ ʨʝʩʫʨʩʘ ʜʣʷ ʙʠʦʪʦʧʣʠʚʘ ʚʚʠʜʫ ʚʳʩʦʢʦʛʦ ʩʦ-
ʜʝʨʞʘʥʠʷ ʅɾʂ. 

    .    FMEN-2022-0006. 
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ɺʆʃʆʉʆɺʀɼʅʓɽ ʂʆʈʅʀ ï ʄʆɼɽʃʔʅʓʁ ʆɹʒɽʂʊ ɼʃʗ ʀɿʋʏɽʅʀʗ 
ʄʆʃɽʂʋʃʗʈʅʓʍ ʄɽʍɸʅʀɿʄʆɺ ʉʊʈɽʉʉʆʋʉʊʆʁʏʀɺʆʉʊʀ ʈɸʉʊɽʅʀʁ 

ʍ. ɻ. ʄʫʩʠʥ 1, ʕ. ɸ. ɹʘʡʤʫʭʘʤʝʪʦʚʘ 1, ɻ. ʈ. ɻʫʤʝʨʦʚʘ 1, ɺ. ɺ. ʌʝʜʷʝʚ 2,  
ɹ. ʈ. ʂʫʣʫʝʚ 1,2 

1 ʀɹɻ ʋʌʀʎ ʈɸʅ, ʋʬʘ, ʈʦʩʩʠʷ 
2 ʋʋʅʠʊ, ʋʬʘ, ʈʦʩʩʠʷ 
mg@khalit.ru 

ɺʦʣʦʩʦʚʠʜʥʳʝ ʢʦʨʥʠ (ʩʠʥ. ʢʦʩʤʘʪʳʝ ʠʣʠ ʙʦʨʦʜʘʪʳʝ ʢʦʨʥʠ) (ʘʥʛʣ. hairy roots) ï 
ʧʨʠʨʦʜʥʳʡ ʬʝʥʦʤʝʥ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʨʘʩʪʝʥʠʡ ʘʛʨʦʙʘʢ-
ʪʝʨʠʷʤʠ ʚʠʜʘ Agrobacterium rhizogenes, ʚʳʟʳʚʘʶʱʠʡ ʦʙʠʣʴʥʳʡ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʡ 
ʨʦʩʪ ʢʦʨʥʝʡ. ʐʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦ-
ʣʫʯʘʪʴ ʮʝʥʥʳʝ ʢʦʨʥʝʚʳʝ ʤʝʪʘʙʦʣʠʪʳ ʨʝʜʢʠʭ ʠ ʨʝʩʫʨʩʥʳʭ ʨʘʩʪʝʥʠʡ. ɻʣʘʚʥʦʝ ʠʭ ʧʨʝ-
ʠʤʫʱʝʩʪʚʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʦʣʦʩʦʚʠʜʥʳʝ ʢʦʨʥʠ ʩʦʭʨʘʥʷʶʪ ʤʥʦʛʠʝ ʤʦʨʬʦʬʠ-
ʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʥʘʪʠʚʥʳʭ ʢʦʨʥʝʡ. ʇʦʵʪʦʤʫ ʚʦʣʦʩʦʚʠʜʥʳʝ 
ʢʦʨʥʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʤʝʩʪʦ ʮʝʣʳʭ ʨʘʩʪʝʥʠʡ ʧʨʠ ʠʟʫʯʝʥʠʠ ʬʫʥʢʮʠʡ ʨʷʜʘ ʛʝʥʦʚ 
ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʥʩʛʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢ ʪʦʤʫ ʞʝ ʧʦʚʳʰʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʵʪʠʭ 
ʮʝʣʝʚʳʭ ʛʝʥʦʚ ʤʦʞʝʪ ʤʥʦʛʦʢʨʘʪʥʦ ʫʚʝʣʠʯʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʦʣʦʩʦʚʠʜʥʳʭ ʢʦʨʥʝʡ ʢʦ 
ʤʥʦʛʠʤ ʩʪʨʝʩʩʦʨʘʤ. 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʛʝʥʘ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ 
ʨʦʩʪʦʤ ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʨʘʩʪʝʥʠʡ: AtGSTF11, NtEXPA5, AtARL. AtGSTF11 ʢʦ-
ʜʠʨʫʝʪ ʬʝʨʤʝʥʪ ʛʣʫʪʘʪʠʦʥ-S-ʪʨʘʥʩʬʝʨʘʟʫ ʢʣʘʩʩʘ phi (GSTF), ʢʦʪʦʨʳʝ ʢʘʪʘʣʠʟʠʨʫʶʪ 
ʢʦʥʲʶʛʘʮʠʶ ʛʣʫʪʘʪʠʦʥʘ ʩ ʢʩʝʥʦʙʠʦʪʠʢʘʤʠ, ʫʯʘʩʪʚʫʶʪ ʚ ʩʚʷʟʳʚʘʥʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, 
ʩʧʦʩʦʙʥʳ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʧʨʦʜʫʢʪʳ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ. NtEXPA5 ʢʦʜʠʨʫ-
ʝʪ ʙʝʣʢʠ ʵʢʩʧʘʥʩʠʥʳ ʢʣʘʩʩʘ ɸ. ʕʢʩʧʘʥʩʠʥʳ ï ʵʪʦ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʳʝ ʙʝʣʢʠ, ʫʯʘʩʪʚʫʶ-
ʱʠʝ ʚ ʨʘʟʤʷʛʯʝʥʠʠ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ. ɸʢʪʠʚʥʦʩʪʴ ʵʢʩʧʘʥʩʠʥʦʚ ʥʘʠʙʦʣʝʝ ʚʘʞʥʘ ʚ ʨʝʛʫ-
ʣʷʮʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʨʦʩʪʘ ʢʣʝʪʦʢ ʨʘʩʪʷʞʝʥʠʝʤ. AtARL ʥʝʩʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʝʣʢʘ 
ARGOS-LIKE, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʩʠʛʥʘʣʠʥʛʝ ʵʪʠʣʝʥʘ ʠ ʨʝʛʫʣʠʨʫʶʪ ʜʝʣʝʥʠʝ ʠ ʨʘʩʪʷ-
ʞʝʥʠʝ ʢʣʝʪʦʢ. ʊʨʘʥʩʛʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʪʘʙʘʢʘ ʩ ʢʦʥʩʪʠʪʫʪʠʚʥʦʡ ʵʢʩʧʨʝʩʩʠʝʡ ʜʘʥʥʦʛʦ ʛʝʥʘ 
ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʣʠʩʪʘ ʠ ʩʪʝʙʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʠʢʠʤ ʪʠʧʦʤ. 

ʊʨʘʥʩʛʝʥʥʳʝ ʚʦʣʦʩʦʚʠʜʥʳʝ ʢʦʨʥʠ ʙʳʣʠ ʩʦʟʜʘʥʳ ʥʘ ʦʩʥʦʚʝ ʩʦʨʪʘ ʪʘʙʘʢʘ SR1 Petit 
Havana. ʅʝ ʥʝʩʫʱʠʝ ʮʝʣʝʚʦʡ ʪʨʘʥʩʛʝʥ ʚʦʣʦʩʦʚʠʜʥʳʝ ʢʦʨʥʠ ʦʙʦʟʥʘʯʘʣʠʩʴ ʢʘʢ ʜʠʢʠʡ ʪʠʧ 
(WT) ʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʘʢ ʢʦʥʪʨʦʣʴ. ɺʦʣʦʩʦʚʠʜʥʳʝ ʢʦʨʥʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʢʣʘʩʩʠʯʝ-
ʩʢʦʡ ʘʛʨʦʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʰʪʘʤʤʘ ɸ4 Agrobacterium 
rhizogenes. ʇʦʣʫʯʝʥʥʳʝ ʢʦʨʥʠ ʧʝʨʝʩʘʞʠʚʘʣʠ ʚ ʦʪʜʝʣʴʥʳʝ ʯʘʰʢʠ ʇʝʪʨʠ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʢʘʢ ʦʪʜʝʣʴʥʫʶ ʣʠʥʠʶ. ʊʨʘʥʩʛʝʥʥʫʶ ʧʨʠʨʦʜʫ ʢʦʨʥʝʡ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʘʤʠ ʢʣʘʩʩʠ-
ʯʝʩʢʦʡ ʇʎʈ ʠ ʆʊ-ʇʎʈ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʨʘʟʣʠʯʠʡ ʚ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʣʦʩʦʚʠʜʥʳʝ 
ʢʦʨʥʠ ʧʝʨʝʩʘʞʠʚʘʣʠ ʚ ʯʘʰʢʠ ʇʝʪʨʠ, ʩʦʜʝʨʞʘʱʠʝ 150 ʤʄ NaCl (ʟʘʩʦʣʝʥʠʝ), 100 ʤʄ 
ʤʘʥʥʠʪʦʣʘ (ʟʘʩʫʭʘ), 100 ʤʢʄ ʘʮʝʪʘʪʘ ʢʘʜʤʠʷ (ʟʘʛʨʷʟʥʝʥʠʝ ʢʘʜʤʠʝʤ), ʠ ʚ 32  (ʛʠʧʝʨ-
ʪʝʨʤʠʷ). ʇʦʩʣʝ 30 ʩʫʪ. ʨʦʩʪʘ ʥʘ ʯʘʰʢʘʭ ʠʟʤʝʨʷʣʠ ʩʳʨʫʶ ʠ ʩʫʭʫʶ ʤʘʩʩʫ ʢʦʨʥʝʡ, ʘ ʪʘʢʞʝ 
ʧʨʦʚʦʜʠʣʠ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʦʣʦʩʦʚʠʜʥʳʝ ʢʦʨʥʠ ʩ ʢʦʥʩʪʠʪʫʪʠʚʥʦʡ ʵʢʩ-
ʧʨʝʩʩʠʝʡ ʛʝʥʦʚ AtGSTF11, NtEXPA5, AtARL ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦ-
ʩʪʴʶ. ʇʨʠ ʵʪʦʤ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʙʠʦʤʘʩʩʳ ʪʨʘʥʩʛʝʥ-
ʥʳʭ ʚʦʣʦʩʦʚʠʜʥʳʭ ʢʦʨʥʝʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 
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ʈɸɿʈɸɹʆʊʂɸ ʇʎʈ-ʇɼʈʌ ʄɽʊʆɼɸ ʀɼɽʅʊʀʌʀʂɸʎʀʀ ɺʀɼʆɺʆʁ 
ʇʈʀʅɸɼʃɽɾʅʆʉʊʀ ɹɸʂʊɽʈʀʁ ʈʆɼɸ BACILLUS ʀ ɻʈʀɹʆɺ ʈʆɼɸ 
TRICHODERMA ɺ ɹʀʆʇʈɽʇɸʈɸʊɸʍ 

ɽ. ʖ. ʅʝʩʪʝʨʦʚʘ 1,2, ʄ. ʖ. ʉʳʨʦʤʷʪʥʠʢʦʚ 1,2, ɸ. ɸ. ʇʝʪʨʦʚʘ 1,2, ʇ. ɼ. ʄʦʨʦʟʦʚʘ 1,2, 
ɺ. ʅ. ʇʦʧʦʚ 1,2 
1 ʌɻɹʆʋ ɺʆ çɺɻʋʀʊè, ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ 
2 ʌɻɹʆʋ ɺʆ çɺɻʋè, ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ 
mihan.vrn@mail.ru 

ɻʨʠʙʳ ʨʦʜʘ Trichoderma (T. harzianum, T. viride ʠ T. atroviride) ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ-
ʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. ɺʘʞ-
ʥʳʤ ʷʚʣʷʝʪʩʷ ʢʦʨʨʝʢʪʥʘʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʛʨʠʙʦʚ ʵʪʦʛʦ ʨʦʜʘ, ʧʦʩʢʦʣʴ-
ʢʫ ʦʥʠ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʫʶ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʮʝʥʥʦʩʪʴ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ. ɹʘʢʪʝʨʠʠ 
ʨʦʜʘ Bacillus ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ 
ʙʘʢʪʝʨʠʡ, ʪʘʢʠʝ ʢʘʢ B. subtilis ʠ B. megaterium ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʘʤʠ ʘʥʪʘʛʦʥʠʩʪʘ ʧʘʪʦ-
ʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʧʦʯʚ, ʘ ʙʘʢʪʝʨʠʷ B. thuringiensis ʦʙʣʘʜʘʝʪ ʠʥʩʝʢʪʠʮʠʜʥʳʤ ʜʝʡʩʪʚʠ-
ʝʤ. ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʵʪʠ ʙʘʢʪʝʨʠʠ ʠ ʛʨʠʙʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʢʨʘʡʥʝ ʩʣʦʞʥʦ. ʅʝʦʙʭʦ-
ʜʠʤʳ ʤʝʪʦʜʳ ʠʭ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ ʩʦʩʪʘʚʘ ʢʦʤʤʝʨʯʝʩʢʠ ʜʦʩʪʫʧʥʳʭ 
ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ 
ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʵʪʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʦʩʥʦʚʝ ʇʎʈ-ʇɼʈʌ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʠʟ ʙʠʦʧʨʝʧʘʨʘ-
ʪʦʚ ʜʣʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʙʘʢʪʝʨʠʠ ʨʦʜʘ Bacillus ʠ ʛʨʠʙʳ ʨʦʜʘ Trichoderma. ɺʳʜʝʣʝʥʠʝ 
ɼʅʂ ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ ʢʦʤʧʣʝʢʪʦʤ ʨʝʘʛʝʥʪʦʚ ʇʈʆɹɸ-ɻʉ (ɼʅʂ-ʪʝʭʥʦʣʦʛʠʷ, ʈʦʩʩʠʷ). 
ʇʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Taq-ʧʦʣʠʤʝʨʘʟʳ ʥʘ ʧʨʠ-
ʙʦʨʝ Mastercycler personal (Eppendorf, ɻʝʨʤʘʥʠʷ). ɼʣʷ ʘʥʘʣʠʟʘ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ɼʅʂ ʠʩ-
ʧʦʣʴʟʦʚʘʣʩʷ ʫʯʘʩʪʦʢ, ʢʦʪʦʨʳʡ ʘʤʧʣʠʬʠʮʠʨʫʶʪ ʧʨʘʡʤʝʨʳ 337F ʠ 1100R. ɼʣʷ ʘʥʘʣʠʟʘ 
ʛʨʠʙʥʦʡ ɼʅʂ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʫʯʘʩʪʦʢ, ʢʦʪʦʨʳʡ ʘʤʧʣʠʬʠʮʠʨʫʶʪ ʧʨʘʡʤʝʨʳ ITS1 ʠ ITS4. 
ʕʣʝʢʪʨʦʬʦʨʝʟ ʧʨʦʚʦʜʠʣʠ ʚ 2 % ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ. ɸʥʘʣʠʟ ʜʣʠʥ ʨʝʩʪʨʠʢʮʠʦʥʥʳʭ ʬʨʘʛʤʝʥ-
ʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʠʥʢʫʙʘʮʠʠ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʚ ʭʦʜʝ ʇʎʈ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʠ ʩ ʵʥʜʦʥʫʢʣʝʘʟʘʤʠ ʨʝʩʪʨʠʢʮʠʠ (ʉʠʙʵʥʟʠʤ, ʈʦʩʩʠʷ). 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ in silico ʙʳʣʘ ʚʳʙʨʘʥʘ ʨʝʩʪʨʠʢʪʘʟʘ Bam HI ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 
ʚʠʜʦʚ ʨʦʜʘ Trichoderma sp., ʘ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʚʠʜʦʚ ʨʦʜʘ Bacillus sp. ʙʳʣʘ ʚʳʙʨʘ-
ʥʘ ʨʝʩʪʨʠʢʪʘʟʘ Alu I, ʪʘʢ ʢʘʢ ʜʘʥʥʳʝ ʨʝʩʪʨʠʢʪʘʟʳ ʬʦʨʤʠʨʦʚʘʣʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʨʘʛ-
ʤʝʥʪʳ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʨʝʩʪʨʠʢʪʘʟʳ Alu I ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʚʠʜʦʚ B. subtilis, 
B. megaterium ʠ B. thuringiensis, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʪʨʠʢʪʘʟʳ Bam HI ʥʘʠʙʦʣʝʝ ʦʧʪʠ-
ʤʘʣʴʥʦ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʚʠʜʦʚ T. harzianum, T. viride ʠ T. atroviride ʧʦʩʢʦʣʴʢʫ ʜʣʠ-
ʥʳ ʧʨʦʜʫʢʪʦʚ ʨʝʩʪʨʠʢʮʠʠ ʬʦʨʤʠʨʫʶʪ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʥʘ ʵʣʝʢʪʨʦʬʦʨʝʟʝ ʜʣʷ 
ʢʘʞʜʦʛʦ ʠʟ ʚʠʜʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʝ-
ʨʠʬʠʢʘʮʠʠ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʚʳʷʚʣʝʥʠʷ 
ʬʘʣʴʩʠʬʠʢʘʪʘ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. 
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ʉʊʈɸʊɽɻʀʗ ɹɽɿʆʇɸʉʅʆʉʊʀ ʇʈʀ ʉʆɿɼɸʅʀʀ ʊʈɸʅʉɻɽʅʅʓʍ  
ʈɸʉʊɽʅʀʁ ʊɸɹɸʂɸ, ʕʂʉʇʈɽʉʉʀʈʋʖʑʀʍ ɻɽʅɽʊʀʏɽʉʂʋʖ ʂɸʉʉɽʊʋ  
ʉ ɻɽʅʆʄ UGT ʀɿ ʂʋʂʋʈʋɿʓ (ZEA MAYS), RDRP ɺʀʈʋʉɸ ʄʆɿɸʀʂʀ 
ʆɻʋʈʎɸ (CUCUMBER MOSAIC VIRUS) ʇʈʀ ʀʉʇʆʃʔɿʆɺɸʅʀʀ ɻɽʅʆɺ 
ʇɸʇʀʃʃʆʄɸɺʀʈʋʉɸ ɺʇʏ16 ɽ2 ʀ ɺʇʏ45 L1 (ʂɸʂ ʀʅɼʋʂʊʆʈʆɺ  
ʉʀʅʊɽɿɸ ɸʅʊʀʊɽʃ) 

ʖ. ɺ. ʅʫʨʤʠʥʩʢʘʷ, ʅ. ʀ. ʈʝʢʦʩʣʘʚʩʢʘʷ, ɸ. ʉ. ʉʪʦʣʙʠʢʦʚ 
ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
julosti@yandex.ru 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʪʝʨʦʣʦʛʠʯʥʦʡ ʩʳʚʦ-
ʨʦʪʢʠ c ʥʝʨʦʜʩʪʚʝʥʥʳʤ ʘʥʪʠʛʝʥʥʳʤ ʙʝʣʢʦʤ ɺʇʏ45 L1, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 
ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʮʝʣʝʚʦʛʦ ʙʝʣʢʘ ʚ ʣʠʩʪʴʷʭ ʪʘʙʘʢʘ, ʫʜʝʣʷʷ ʚʥʠʤʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-
ʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠʥʪʝʟʘ ʮʝʣʝʚʦʛʦ ʙʝʣʢʘ ʧʦ ʣʠʩʪʫ. 

ɻʝʥʝʪʠʯʝʩʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʩʦʟʜʘʥʥʘʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚ ʢʣʝʪʢʝ ʘʚʪʦʥʦʤʥʳʭ ʨʝʧʣʠ-
ʢʦʥʦʚ ï ʢʦʣʴʮʝʚʦʡ ʈʅʂ, ʩʦʜʝʨʞʘʣʘ ʚʠʨʫʩʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʛʝʥʘ rdrp (ʩʝʛʤʝʥʪ 
ʈʅʂ 2ʘ), ʢʦʜʠʨʫʶʱʫʶ ʈʅʂ ʟʘʚʠʩʠʤʫʶ ʈʅʂ-ʧʦʣʠʤʝʨʘʟʫ (RdRP) ʚʠʨʫʩʘ ʤʦʟʘʠʢʠ ʦʛʫʨ-
ʮʘ (Cucumber mosaic virus var. New Dehli). ɺ ʢʦʥʩʪʨʫʢʮʠʶ ʚʢʣʶʯʠʣʠ ʛʝʥ ugt/iaglu, ʢʦ-
ʜʠʨʫʶʱʠʡ ʋɼʌɻ-ʪʨʘʥʩʬʝʨʘʟʫ ʨʘʩʪʝʥʠʡ (ʨʘʥʝʝ ʚʳʜʝʣʝʥ ʠʟ ʧʨʦʨʦʩʪʢʦʚ Zea mays L. ʩʦʨ-
ʪʘ Sweet Corn). ɻʝʥ ugt ʧʦʩʪʘʚʠʣʠ ʧʦʜ ʧʨʦʤʦʪʦʨ/ʣʠʜʝʨ ʊ7G10 ʩʠʣʴʥʦʛʦ ʙʘʢʪʝʨʠʦʬʘʛʘ 
ʊ7. ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʛʝʥʦʚ (RdRP, ʛʝʥʳ ɺʇʏ) ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʝʨʘʚʥʦʟʥʘʯʥʳʝ ʧʨʦ-
ʤʦʪʦʨʳ p35S ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ ʛʦʤʦʣʦʛʠʯʥʫʶ ʨʝʢʦʤʙʠʥʘʮʠʶ 
ʤʝʞʜʫ ʢʦʜʠʨʫʶʱʠʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ. 

ɺ ʨʘʩʪʝʥʠʷʭ ʩʧʫʩʪʷ 30, 37 ʠ 44 ʜʥʷ ʧʦʩʣʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ 
ʧʨʦʜʫʢʪʘ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ ugt/iaglu (ʀʋʂ-ʛʣʶʢʦʟʘ ʩʠʥʪʘʟʳ / ʋɼʌɻ-ʪʨʘʥʩʬʝʨʘʟʳ) ʩ ʧʦ-
ʤʦʱʴʶ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ (ʀʌɸ). 

ɼʣʷ ʜʝʪʝʢʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʋɼʌɻ-ʪʨʘʥʩʬʝʨʘʟʳ ʤʝʪʦʜʦʤ ʀʌɸ 
ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʥʪʠʪʝʣʘ ʢ ʵʪʦʤʫ ʙʝʣʢʫ ʠʟ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʤʳʰʝʡ (ʠʟ ʣʘʙʦʨʘʪʦʨ-
ʥʦʡ ʢʦʣʣʝʢʮʠʠ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʤʳʰʝʡ). ɺʳʩʦʢʠʡ ʪʠʪʨ ʘʥʪʠʪʝʣ ʚ 
ʩʳʚʦʨʦʪʢʝ ʠ ʠʭ ʚʳʩʦʢʘʷ ʘʚʠʜʥʦʩʪʴ ʧʦʟʚʦʣʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʧʨʝʧʘʨʘʪ ʜʣʷ ʘʥʘʣʠʟʘ 
ʀʌɸ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ. 

ɸʥʘʣʠʟ ʀʌɸ ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ ʘʥʪʠʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʟʦʥʝ ʞʠʣʢʠ, ʥʦ ʥʠʟʢʫʶ 
ʚ ʜʨʫʛʠʭ ʟʦʥʘʭ ʣʠʩʪʘ. 

ʋʩʧʝʰʥʦʩʪʴ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʳʣʘ ʜʦʢʘʟʘʥʘ: ʘ) ʀʌɸ ʢ ʋɼʌɻ-ʪʨʘʥʩʬʝʨʘʟʝ (ʠʩ-
ʧʦʣʴʟʦʚʘʣʠ ʘʥʪʠʪʝʣʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ); ʙ) ʙʝʣʢʦʚʳʤ ʵʣʝʢʪʨʦʬʦʨʝʟʦʤ (ʦʙʥʘ-
ʨʫʞʝʥʦ 2 ʧʦʣʦʩʳ ʙʝʣʢʘ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʋɼʌɻ-ʪʨʘʥʩʬʝʨʘʟʝ ʠ 
ʝʝ ʠʟʦʤʝʨʫ ʋɼʌɻ-ʛʠʜʨʦʣʘʟʝ). 

ʊʘʢ ʢʘʢ ʥʘʠʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʮʝʣʝʚʦʛʦ ʙʝʣʢʘ ʙʳʣʘ ʚ ʟʦʥʝ ʜʦ 1 ʩʤ ʦʪ ʤʝʩʪʘ 
ʫʢʦʣʘ, ʪʦ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʚ ʨʘʩʪʝʥʠʠ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ ʤʠʛʨʘʮʠʠ ʧʨʦʜʫʢʪʘ ʵʢʩ-
ʧʨʝʩʩʠʠ ʛʝʥʘ, ʧʦʵʪʦʤʫ ʜʘʥʥʳʡ ʤʝʪʦʜ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʝʟ-
ʦʧʘʩʥʳʤ. 

ʈʘʩʪʝʥʠʷ ʪʘʙʘʢʘ ʭʦʨʦʰʦ ʧʝʨʝʥʝʩʣʠ ʪʨʘʥʩʬʦʨʤʘʮʠʶ, ʚʥʝʜʨʝʥʠʝ ʚʠʨʫʩʥʦʛʦ ʛʝʥʘ 
rdrp ʥʝ ʚʳʟʚʘʣʦ ʛʠʙʝʣʠ ʨʘʩʪʝʥʠʡ. ʕʪʦ ʦʙʦʟʥʘʯʘʣʦ, ʯʪʦ ʢʦʥʩʪʨʫʢʮʠʷ ʥʝ ʬʠʪʦʪʦʢʩʠʯʥʘ ʠ 
ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʣʫʯʝʥʠʝ 
ʮʝʣʝʚʦʛʦ ʙʝʣʢʘ. 
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ɺɽʈʀʌʀʂɸʎʀʗ ʃʆʂʋʉʆɺ ʂʆʃʀʏɽʉʊɺɽʅʅʓʍ ʇʈʀɿʅɸʂʆɺ, 
ɸʉʉʆʎʀʀʈʆɺɸʅʅʓʍ ʉ ɿɸʉʋʍʆʋʉʊʆʁʏʀɺʆʉʊʔʖ ʄʗɻʂʆʁ ʇʐɽʅʀʎʓ, 
ʅɸ ʍʈʆʄʆʉʆʄɽ 2A 

ʉ. ɺ. Oʩʠʧʦʚʘ 1, ɸ. ɺ. ʇʝʨʤʷʢʦʚ 1, ɼ. ʂ. ʂʦʥʩʪʘʥʪʠʥʦʚ 2, ʃ. ɺ. ʑʫʢʠʥʘ 2, 
ɽ. ɻ. ʈʫʜʠʢʦʚʩʢʘʷ 1, ʄ. ɼ. ʇʝʨʤʷʢʦʚʘ 1, ʊ. ɸ. ʇʰʝʥʠʯʥʠʢʦʚʘ 2 

1 ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
2 ʌʀʎ çʀʎʠɻ ʉʆ ʈɸʅè, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 
svetlanaosipova2@mail.ru 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠ ʛʝʥʦʤʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʤʷʛʢʦʡ 
ʧʰʝʥʠʮʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʫʣʫʯʰʝʥʥʳʭ ʛʝʥʦʪʠʧʦʚ ʤʝʪʦʜʘʤʠ ʭʨʦʤʦʩʦʤʥʦʡ 
ʠʥʞʝʥʝʨʠʠ, ʤʘʨʢʝʨ-ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ ʠ ʛʝʥʦʤʥʦʡ ʩʝʣʝʢʮʠʠ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪ-
ʩʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʈʘʥʝʝ, ʤʝʪʦʜʦʤ ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝʤ ʢʘʨʪʠʨʫʶʱʠʭ ʧʦʧʫʣʷʮʠʡ ʧʰʝʥʠʮʳ ʏʘʡʥʠʟ ʉʧʨʠʥʛ (ʉʠʥʪʝʪʠʢ 6ʭ) ʠ ʉʘʨʘʪʦʚʩʢʘʷ 29 
(ʗʥʝʮʢʠʩ ʇʨʦʙʘʪ), ʥʘʤʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʣʦʢʫʩʳ ʥʘ ʭʨʦʤʦʩʦʤʘʭ 2D ʠ 2ɸ, ʘʩʩʦʮʠʠʨʦ-
ʚʘʥʥʳʝ ʩ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ ʟʘʩʫʭʦ-
ʫʩʪʦʡʯʠʚʦʩʪʠ, ʠ ʦʧʨʝʜʝʣʝʥʳ ʬʣʘʥʢʠʨʫʶʱʠʝ ʠʭ ʤʘʨʢʝʨʳ. ʃʦʢʫʩ ʨʘʟʤʝʨʦʤ 4 ʩʘʥʪʠʤʦʨ-
ʛʘʥʘ, ʚʳʷʚʣʝʥʥʳʡ ʚ ʧʨʠʮʝʥʪʨʦʤʝʨʥʦʤ ʨʝʛʠʦʥʝ ʭʨʦʤʦʩʦʤʳ 2ɸ, ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʥʘʤʠ ʢʘʢ 
hot spot ʜʣʷ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʪʘʢ ʢʘʢ ʚ ʝʛʦ ʛʨʘʥʠʮʘʭ ʣʦʢʘʣʠʟʦʚʘʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ 
ʛʝʥʦʚ ʟʘʱʠʪʥʦʛʦ ʦʪʚʝʪʘ ʠ ʬʘʢʪʦʨʦʚ ʪʨʘʥʩʢʨʠʧʮʠʠ. 

ɼʣʷ ʚʝʨʠʬʠʢʘʮʠʠ ʵʪʠʭ ʣʦʢʫʩʦʚ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʯʝʪʳʨʝ ʣʠʥʠʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦ-
ʛʦ ʩʦʨʪʘ ʧʰʝʥʠʮʳ ʉʘʨʘʪʦʚʩʢʘʷ 29, ʥʝʩʫʱʠʝ ʠʥʪʨʦʛʨʝʩʩʠʠ ʠʟ 2ɸt-ʭʨʦʤʦʩʦʤʳ ʚʠʜʘ 
Triticum timopheevii ʚ ʛʦʤʦʣʦʛʠʯʥʫʶ ʭʨʦʤʦʩʦʤʫ. ɺ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʢʘʤʝʨʝ ʣʠʥʠʠ ʙʳʣʠ 
ʠʟʫʯʝʥʳ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʛʘʟʦʦʙʤʝʥʘ, ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʭʣʦʨʦʬʠʣʣʘ, ʩʦʜʝʨʞʘʥʠʶ ʬʦʪʦ-
ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ ʠ ʙʠʦʤʘʩʩʝ ʧʦʙʝʛʦʚ ʧʨʠ ʜʚʫʭ ʢʦʥʪʨʘʩʪʥʳʭ ʨʝʞʠʤʘʭ 
ʧʦʣʠʚʘ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʣʠʥʠʡ ʙʳʣʘ ʠʟʫʯʝʥʘ ʚ ʪʝʧʣʠʮʝ ʠ ʚ ʪʨʝʭ ʧʦʣʝʚʳʭ ʩʝʟʦʥʘʭ. ʀʥ-
ʪʨʦʛʨʝʩʩʠʷ ʚ ʜʠʩʪʘʣʴʥʫʶ ʦʙʣʘʩʪʴ ʢʦʨʦʪʢʦʛʦ ʧʣʝʯʘ ʭʨʦʤʦʩʦʤʳ 2ɸ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʤʠʢ-
ʨʦʩʘʪʝʣʣʠʪʥʳʤʠ ʤʘʨʢʝʨʘʤʠ Xgwm1539 ʠ Xgwm4849, ʥʝ ʩʥʠʞʘʣʘ ʘʜʘʧʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥ-
ʮʠʘʣ ʣʠʥʠʡ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʥʘʠʙʦʣʴʰʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʥʝʟʘʚʠ-
ʩʠʤʦ ʦʪ ʩʨʝʜʳ. ʀʥʪʨʦʛʨʝʩʩʠʷ ʚ ʧʨʠʮʝʥʪʨʦʤʝʨʥʫʶ ʦʙʣʘʩʪʴ ʜʣʠʥʥʦʛʦ ʧʣʝʯʘ ʭʨʦʤʦʩʦʤʳ 
2ɸ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʣʘ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʯʪʦ ʦʪ-
ʨʘʞʘʣʦʩʴ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʭʣʦʨʦʬʠʣʣʘ, ʠ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʣʘ ʥʘ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʴ ʚ ʧʦʣʝ. ɹʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʚʳʷʚʣʝʥʘ ʛʦʤʦʣʦʛʠʷ ʤʝʞʜʫ ʦʙʣʘʩʪʷʤʠ, 
ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʤʘʨʢʝʨʘʤʠ Xgwm636 ʠ Xgwm455 ʥʘ ʢʦʨʦʪʢʠʭ ʧʣʝʯʘʭ ʭʨʦʤʦʩʦʤ 2ɸ ʠ 
2D, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʦʙʣʘʩʪʷʤʠ, ʦʙʦʟʥʘʯʝʥʥʳʤʠ SNP ʤʘʨʢʝʨʦʤ Excalibur_c47535_389 ʠ 
ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʤ ʤʘʨʢʝʨʦʤ Xgwm539 ʥʘ ʭʨʦʤʦʩʦʤʘʭ 2ɸ ʠ 2D. ʕʪʠ ʨʝʛʠʦʥʳ ʦʙʲʝʜʠ-
ʥʷʝʪ ʩʭʦʜʥʘʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ ʥʘ ʟʘʩʫʭʫ. ɼʣʷ ʜʚʫʭ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ʠʥʪʨʦ-
ʛʨʝʩʩʠʠ ʧʨʝʜʣʦʞʝʥʳ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ ʛʝʥʳ-ʢʘʥʜʠʜʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʛʫʣʷʮʠʝʡ ʟʘ-
ʱʠʪʥʦʛʦ ʦʪʚʝʪʘ ʠ ʘʜʘʧʪʘʮʠʝʡ ʧʰʝʥʠʮʳ ʢ ʟʘʩʫʭʝ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘ-
ʶʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʢʨʠʪʠʯʝʩʢʦʡ ʨʦʣʠ ʧʨʠʮʝʥʪʨʦʤʝʨʥʦʛʦ ʨʘʡʦʥʘ ʭʨʦʤʦʩʦʤʳ 2ɸ ʜʣʷ 
ʘʜʘʧʪʘʮʠʠ ʛʝʢʩʘʧʣʦʠʜʥʦʡ ʧʰʝʥʠʮʳ ʢ ʟʘʩʫʭʝ ʠ ʛʦʤʦʣʦʛʠʠ ʵʪʠʭ ʨʝʛʠʦʥʦʚ ʚ ʭʨʦʤʦʩʦʤʘʭ 
2A ʠ 2D. 
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ɻʠʙʙʝʨʝʣʣʠʥʳ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʛʨʫʧʧ ʬʠʪʦʛʦʨʤʦʥʦʚ, ʨʝʛʫʣʠʨʫʶ-
ʱʠʭ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. ʈʘʙʦʪʳ ʧʦ ʠʟʤʝʥʝʥʠʶ ʧʫʪʝʡ ʙʠʦʩʠʥʪʝʟʘ ʛʠʙʙʝʨʝʣʣʠʥʦʚ 
ʛʝʥʥʦ-ʠʥʞʝʥʝʨʥʳʤ ʩʧʦʩʦʙʦʤ ʠʤʝʶʪ ʚʘʞʥʦʝ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ. ɹʳʩʪʨʦʨʘʩʪʫʱʠʝ 
ʜʨʝʚʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʦ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ, 
ʚʝʪʨʦʟʘʱʠʪʝ ʠʣʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʝʣʴ, ʘ ʪʘʢʞʝ ʜʣʷ ʙʠʦʨʝʬʘʡʥʠʥʛʘ, 
ʚʢʣʶʯʘʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʪʦʧʣʠʚʘ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʪʨʘʥʩʛʝʥʥʳʭ ʢʫʣʴʪʫʨ ʢʘʢ ʙʠʦʨʝʘʢʪʦʨʦʚ ʜʣʷ ʥʘʨʘʙʦʪʢʠ ʮʝʥʥʳʭ ʤʝʪʘ-
ʙʦʣʠʪʦʚ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʛʝʥʝʪʠʯʝʩʢʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʪʦ-
ʧʦʣʷ ʛʝʥʦʤ, ʢʦʜʠʨʫʶʱʠʤ ʛʠʙʙʝʨʝʣʣʠʥ-20-ʦʢʩʠʜʘʟʫ, ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʬʝʨʤʝʥʪʦʚ ʙʠʦ-
ʩʠʥʪʝʟʘ ʛʠʙʙʝʨʝʣʣʠʥʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʛʝʥʝʪʠʯʝʩʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʳʣ ʚʳʙʨʘʥ ʪʦʧʦʣʴ ʙʝʨʣʠʥʩʢʠʡ 
(Populus berolinensis K. Koch). ɼʘʥʥʳʡ ʚʠʜ ʙʳʩʪʨʦ ʨʘʩʪʝʪ ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʢʫʣʴʪʫʨʝ, 
ʣʝʛʢʦ ʨʘʟʤʥʦʞʘʝʪʩʷ ʩʨʝʟʘʥʠʝʤ ʠ ʫʢʦʨʝʥʝʥʠʝʤ ʚʝʨʭʫʰʝʯʥʦʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ. ɸʛʨʦʙʘʢ-
ʪʝʨʠʘʣʴʥʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʥʘʨʥʦʡ 
ʚʝʢʪʦʨʥʦʡ ʩʠʩʪʝʤʳ pBI121, ʥʝʩʫʱʝʡ ʢʦʜʠʨʫʶʱʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʛʝʥʘ ʛʠʙʙʝʨʝʣ-
ʣʠʥ-20-ʦʢʩʠʜʘʟʳ ʠʟ A. thaliana L. (AtGA20ox1) ʠ ʩʦʜʝʨʞʘʱʝʡ ʩʝʣʝʢʪʠʚʥʳʡ ʛʝʥ ʥʝʦʤʠ-
ʮʠʥ ʬʦʩʬʦʪʨʘʥʩʬʝʨʘʟʳ II ï (nptII), ʦʧʨʝʜʝʣʷʶʱʠʡ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʢʘʥʘʤʠʮʠʥʫ. ɺ ʢʘʯʝ-
ʩʪʚʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʵʢʩʧʣʘʥʪʦʚ ʜʣʷ ʢʦʢʫʣʴʪʠʚʘʮʠʠ ʩ ʘʛʨʦʙʘʢʪʝʨʠʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʛ-
ʤʝʥʪʳ ʤʝʞʜʦʫʟʣʠʡ ʙʝʟ ʧʘʟʫʰʥʳʭ ʧʦʯʝʢ. ɼʣʷ ʨʝʛʝʥʝʨʘʮʠʠ ʠ ʤʠʢʨʦʢʣʦʥʘʣʴʥʦʛʦ ʨʘʟ-
ʤʥʦʞʝʥʠʷ ʪʦʧʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʚʝʨʜʫʶ ʘʛʘʨʠʟʦʚʘʥʥʫʶ (7 ʛ/ʣ) ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ MS 
(pH 5,7). ɼʣʷ ʨʝʛʝʥʝʨʘʮʠʠ ʪʨʘʥʩʛʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʦʣʴʢʦ ʦʜʠʥ ʪʠʧ ʧʠʪʘ-
ʪʝʣʴʥʦʡ ʩʨʝʜʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ɹɸ (0,2 ʤʛ/ʣ), ʊɼɿ (0,02 ʤʛ/ʣ) ʠ ʅʋʂ (0,01 ʤʛ/ʣ). ɺ ʨʝ-
ʟʫʣʴʪʘʪʝ ʨʝʛʝʥʝʨʘʮʠʠ ʥʘ ʩʝʣʝʢʪʠʚʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ ʢʘʥʘʤʠʮʠʥ 
(50 ʤʛ/ʣ) ʠ ʮʝʬʦʪʘʢʩʠʤ (250 ʤʛ/ʣ), ʙʳʣʦ ʦʪʦʙʨʘʥʦ 15 ʪʨʘʥʩʛʝʥʥʳʭ ʣʠʥʠʡ. ʊʨʘʥʩʛʝʥʝʟ 
ʙʳʣ ʧʦʜʪʚʝʨʞʜʝʥ ʫʢʦʨʝʥʝʥʠʝʤ ʨʝʛʝʥʝʨʘʥʪʦʚ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʥʘ-
ʤʠʮʠʥʘ (50 ʤʛ/ʣ) ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʇʎʈ ʥʘ ʛʝʥʳ nptII ʠ AtGA20ox1. ʇʦ-
ʩʣʝʜʫʶʱʘʷ ʢʫʣʴʪʠʚʘʮʠʷ ʪʨʘʥʩʛʝʥʥʳʭ ʣʠʥʠʡ ʪʦʧʦʣʷ ʧʨʠʚʝʣʘ ʢ ʫʪʝʨʝ ʯʘʩʪʠ ʣʠʥʠʡ, ʚ ʩʚʷ-
ʟʠ ʩ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠʭ ʨʘʟʤʥʦʞʝʥʠʷ in vitro. ʀʟ ʠʟʥʘʯʘʣʴʥʦ ʦʪʦʙʨʘʥʥʳʭ 
15 ʣʠʥʠʡ ʫʜʘʣʦʩʴ ʩʦʭʨʘʥʠʪʴ ʪʦʣʴʢʦ 3. 

ɼʘʥʥʳʝ ʣʠʥʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʜʣʠʥʥʳʤʠ ʫʟʢʠʤʠ ʣʠʩʪʴʷʤʠ, ʜʣʠʥʥʳʤʠ 
ʤʝʞʜʦʫʟʣʠʷʤʠ ʠ ʩʢʦʨʦʩʪʴʶ ʨʦʩʪʘ ʚ ʧʨʠʤʝʨʥʦ 3 ʨʘʟʘ ʧʨʝʚʳʰʘʶʱʫʶ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥ-
ʪʨʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ. ʈʘʩʪʝʥʠʷ, ʚʳʩʘʞʝʥʥʳʝ ʚ ʛʨʫʥʪ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʢʣʠʤʘʪʘ 
ʠ ʧʝʨʝʥʝʩʰʠʝ ʟʠʤʫ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ, ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʢʠʜʠʩʪʦʡ 
ʢʨʦʥʳ ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʝʨʝʪʝʥʦʚʠʜʥʦʡ ʢʨʦʥʳ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ. ʇʨʦʙʫʜʠʚʰʠʝʩʷ ʧʦ-
ʩʣʝ ʟʠʤʥʝʛʦ ʧʦʢʦʷ ʨʘʩʪʝʥʠʷ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʧʨʦʨʘʩʪʘʥʠʝ ʧʦʯʝʢ ʩʥʘʯʘʣʘ ʥʠ ʥʠʞʥʠʭ 
ʚʝʪʢʘʭ, ʘ ʧʦʪʦʤ ʫʞʝ ʥʘ ʘʧʠʢʘʣʴʥʦʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʬʦʨʤʘ ʣʠʩʪʴʝʚ ʚ ʟʥʘʯʠ-
ʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠʟʤʝʥʠʣʘʩʴ ʠ ʧʨʠʦʙʨʝʣʘ ʙʦʣʝʝ ʚʳʪʷʥʫʪʫʶ ʦʚʘʣʴʥʫʶ ʠʥʦʛʜʘ ʧʝʨʝʭʦ-
ʜʷʱʫʶ ʚ ʣʘʥʮʝʪʥʫʶ ʬʦʨʤʫ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ, ʠʤʝʶʱʠʭ ʷʡʮʝʚʠʜʥʳʝ 
ʟʘʦʩʪʨʝʥʥʳʝ ʣʠʩʪʴʷ. 

         22-24-
01113, https://rscf.ru/project/22-24-01113/. 
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ʉʂʈʀʅʀʅɻ ʉɽʃɽʂʎʀʆʅʅʓʍ ʃʀʅʀʁ ʆɿʀʄʆʁ ʈɾʀ ɺ ʇʆʏɺɽʅʅʆ-
ʂʃʀʄɸʊʀʏɽʉʂʀʍ ʋʉʃʆɺʀʗʍ ɺʆʉʊʆʏʅʆʁ ʉʀɹʀʈʀ 

ɸ. ɺ. ʇʦʤʦʨʮʝʚ, ʅ. ɺ. ɼʦʨʦʬʝʝʚ, ʉ. ʖ. ɿʦʨʠʥʘ, ɸ. ʉ. ɾʫʨʘʚʢʦʚʘ, ʅ. ɹ. ʂʘʪʳʰʝʚʘ, 
ʃ. ɻ. ʉʦʢʦʣʦʚʘ 
ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
pomorcevanatolii@mail.ru 

ʆʟʠʤʘʷ ʨʦʞʴ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʦʡ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʦʟʠʤʳʤʠ ʟʝʨʥʦʚʳʤʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʦʢʦʡ ʤʦʨʦʟʦ- ʠ ʟʠʤʦ-
ʩʪʦʡʢʦʩʪʴʶ, ʤʘʣʦʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴʶ ʢ ʧʣʦʜʦʨʦʜʠʶ ʧʦʯʚʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʴ ʦʟʠʤʦʡ ʨʞʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʪʘʢ ʠ ʵʢʦ-
ʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʩʦʨʪʦʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʢʣʘʜ ʩʦʨʪʘ ʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚ-
ʣʷʝʪ 25ï45 %. 

ʉʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʦʟʠʤʦʡ ʨʞʠ ʚ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʚʳʟʚʘʥʦ ʚ ʦʩʥʦʚʥʦʤ ʠʭ 
ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʠ 
ʚ ʧʝʨʠʦʜ ʚʳʭʦʜʘ ʨʘʩʪʝʥʠʡ ʠʟ ʟʠʤʦʚʢʠ. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʦʮʝʥʢʘ 
ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʦʟʠʤʦʡ ʨʞʠ ʨʘʟʣʠʯʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʧʦʯ-
ʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ. 

ʇʦʣʝʚʳʝ ʠʩʧʳʪʘʥʠʷ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʦʟʠʤʦʡ ʨʞʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʛʨʦʵʢʦʣʦʛʠ-
ʯʝʩʢʦʤ ʩʪʘʮʠʦʥʘʨʝ ʉʠʙʠʨʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʬʠʟʠʦʣʦʛʠʠ ʠ ʙʠʦʭʠʤʠʠ ʨʘʩʪʝʥʠʡ ʉʆ ʈɸʅ. 
ʆʮʝʥʢʫ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʧʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʘʛʨʦʥʦʤʠʯʝ-
ʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ. 

ɸʥʘʣʠʟ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʣʝʚʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʠ ʩʝʤʝʥʥʘʷ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʴ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʩʦʨʪʦʚ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 
ʩʣʫʯʘʝʚ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ 30ï50 % ʚʳʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʠʙʨʠʜʥʳʤʠ ʦʙʨʘʟʮʘʤʠ ʟʘʨʫ-
ʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ. ʆʙʨʘʟʮʳ ʤʝʩʪʥʦʡ ʩʝʣʝʢʮʠʠ ʙʳʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳ ʧʦ ʟʝʨʥʦ-
ʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʩʝʣʝʢʮʠʦʥʥʳʤʠ ʦʙʨʘʟʮʘʤʠ (ʛʠʙʨʠʜʳ ʟʘʨʫ-
ʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ ʠ ʩʦʨʪʘ ʥʝ ʤʝʩʪʥʦʡ ʩʝʣʝʢʮʠʠ) ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ. 
ʀʟʤʝʥʝʥʠʷ ʚ ʢʦʤʧʦʥʝʥʪʘʭ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʦʨʪʦʚʳʤʠ 
ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʆʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʟʠʤʦʡ ʨʞʠ, ʫ ʢʦʪʦʨʦʛʦ ʦʪ-
ʤʝʯʘʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʣʠʯʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʝʚʦʛʦ ʩʝʟʦʥʘ ʠ ʛʝʥʦʪʠʧʘ ʷʚʣʷʝʪʩʷ 
ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ. ʉʦʨʪʘ ʠ ʣʠʥʠʠ ʈʦʩʩʠʡʩʢʦʡ 
ʩʝʣʝʢʮʠʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʤʝʣʠ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠʚ-
ʥʳʭ ʩʪʝʙʣʝʡ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ. ʈʘʟʤʝʨ, ʤʘʩʩʘ ʟʝʨʝʥ ʠ ʚʝʩ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ ʙʳʣʠ ʚʳʰʝ 
ʫ ʟʘʨʫʙʝʞʥʳʭ ʛʠʙʨʠʜʦʚ ʠ ʩʦʨʪʦʚ, ʚʳʚʝʜʝʥʥʳʭ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʦʙʨʘʟʮʘʤʠ ʤʝʩʪʥʦʡ ʩʝʣʝʢʮʠʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʫʝʤʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʠ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʨʞʠ ʦʙʣʘʜʘʶʪ 
ʚʳʩʦʢʦʡ ʟʠʤʦʩʪʦʡʢʦʩʪʴʶ. ʕʪʦ ʚʘʞʥʝʡʰʠʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʞʘʡ-
ʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ. ɼʣʷ ʚʳʩʦʢʦʟʠʤʦʩʪʦʡʢʠʭ ʤʝʩʪʥʳʭ ʧʦʧʫʣʷʮʠʦʥʥʳʭ 
ʩʦʨʪʦʚ ʟʝʨʥʦʚʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʤʧʣʝʢʩʘ ʘʛʨʦ-
ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ɺ ʨʝʟʫʣʴ-
ʪʘʪʝ ʥʝʩʪʘʙʠʣʴʥʦʡ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʠ ʧʦʚʳʰʝʥʥʦʡ ʛʠʙʝʣʠ ʨʘʩʪʝʥʠʡ ʚ ʪʝʯʝʥʠʝ ʟʠʤʥʝ-
ʚʝʩʝʥʥʝʛʦ ʧʝʨʠʦʜʘ ʫ ʛʠʙʨʠʜʦʚ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ ʢʨʠʪʠʯʥʳʤ ʷʚʣʷʝʪʩʷ ʛʫʩʪʦʪʘ ʩʪʦʷ-
ʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʧʦʩʝʚʝ ʠ ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ, ʯʪʦ ʠ ʦʧʨʝʜʝʣʷʝʪ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ, 
ʢʘʢ ʦʩʥʦʚʥʦʡ ʢʦʤʧʦʥʝʥʪ ʫʨʦʞʘʷ ʚ ʫʩʣʦʚʠʷʭ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 
ʚʳʩʦʢʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʴʶ. 
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ʇɽʈʉʇɽʂʊʀɺʓ ʇʈɸʂʊʀʏɽʉʂʆɻʆ ʇʈʀʄɽʅɽʅʀʗ ɼɺʋʍ ʇʈɽɼʉʊɸɺʀʊɽʃɽʁ 
ʉɽʄɽʁʉʊɺɸ BRASSICACEAE ʇʈʀ ɺʓʈɸʑʀɺɸʅʀʀ ɺ ʋʉʃʆɺʀʗʍ 
ɿɸɻʈʗɿʅɽʅʀʗ ʎʀʅʂʆʄ 

ʅ. ʉ. ʈʝʧʢʠʥʘ, ʅ. ʄ. ʂʘʟʥʠʥʘ 
ʀɹ ʂʘʨʅʎ ʈɸʅ, ʇʝʪʨʦʟʘʚʦʜʩʢ, ʈʦʩʩʠʷ 
nrt9@ya.ru 

ʇʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʯʨʝʟ-
ʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʆʜʥʠʤ ʠʟ ʧʦʜʭʦʜʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʯʠʩʪʢʫ 
ʧʦʯʚ ʦʪ ʠʭ ʠʟʙʳʪʢʘ, ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʘʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʘʷ ʪʝʭʥʦʣʦ-
ʛʠʷ ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʧʦʜʭʦʜʠʪ ʜʣʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʠʩʢ ʚʠʜʦʚ ʩ ʚʳʩʦʢʠʤ ʬʠʪʦʨʝʤʝʜʠʘʮʠʦʥʥʳʤ ʧʦ-
ʪʝʥʮʠʘʣʦʤ ʚʝʩʴʤʘ ʚʘʞʝʥ. ʅʘ ʩʝʚʝʨʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʈʝʩʧʫʙʣʠʢʘ 
ʂʘʨʝʣʠʷ, ʫʩʣʦʚʠʷ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʫʩʣʦʞʥʷʶʪ ʚʳʙʦʨ ʚʠʜʦʚ ʜʣʷ ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ. ʅʝ 
ʤʝʥʝʝ ʚʘʞʝʥ ʪʘʢʞʝ ʚʦʧʨʦʩ ʦ ʧʝʨʝʨʘʙʦʪʢʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʧʦʩʣʝ ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ. 
ʋʯʠʪʳʚʘʷ ʵʪʦ, ʮʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠ-
ʤʝʥʝʥʠʷ ʜʚʫʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ Brassicaceae ʧʨʠ ʠʭ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʫʩʣʦʚʠʷʭ 
ʟʘʛʨʷʟʥʝʥʠʷ ʮʠʥʢʦʤ ʩʝʚʝʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ɺ ʭʦʜʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʦʨʯʠʮʘ ʩʘʨʝʧʪʩʢʘʷ (Brassica 
juncea) ʠ ʛʦʨʯʠʮʘ ʙʝʣʘʷ (Sinapis alba) ʥʘʢʘʧʣʠʚʘʶʪ ʮʠʥʢ ʚ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥ-
ʪʨʘʮʠʷʭ. ʋ B. juncea ʦʥ ʩʦʜʝʨʞʠʪʩʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚ ʢʦʨʥʷʭ, ʘ ʫ S. alba, ʚ ʢʦʨʥʷʭ ʠ 
ʚ ʧʦʙʝʛʘʭ. ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʦʥʦʚ ʮʠʥʢʘ ʚ ʨʘʩʪʝʥʠʷʭ ʠ ʥʘʠʙʦʣʝʝ 
ʥʠʟʢʦʝ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʚ ʩʫʙʩʪʨʘʪʝ ʦʪʤʝʯʘʣʦʩʴ ʥʘ ʩʪʘʜʠʠ ʩʪʝʙʣʝʚʘʥʠʷ (4 ʥʝʜʝʣʠ ʧʦʩʣʝ 
ʧʦʩʘʜʢʠ). ʆʧʳʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʘ ʚʠʜʘ ʤʦ-
ʛʫʪ ʫʩʧʝʰʥʦ ʨʘʩʪʠ ʥʘ ʩʫʙʩʪʨʘʪʝ ʩ ʠʟʙʳʪʢʦʤ ʮʠʥʢʘ ʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʘ, 
ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʦʝ ʟʘʤʝʜʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʠ ʫʜʣʠʥʝʥʠʝ ʧʝʨʠʦʜʘ ʠʭ ʚʝʛʝʪʘ-
ʮʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʤ ʬʠʪʦʨʝʤʝʜʠʘʮʠʦʥʥʦʤ ʧʦʪʝʥʮʠʘ-
ʣʝ B. juncea ʠ S. alba. ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ ʚ ʧʦʙʝʛʘʭ, ʦʙʘ ʚʠʜʘ ʤʦʛʫʪ 
ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʢʠ (ʦʙʦʛʘʱʝʥʥʦʡ ʮʠʥʢʦʤ) ʚ ʢʦʨʤ ʞʠʚʦʪʥʳʤ. ʇʦ-
ʤʠʤʦ ʵʪʦʛʦ, ʧʨʦʚʝʜʝʥʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʝʤʷʥ ʦʙʦʠʭ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ ʠ ʠʭ ʣʠ-
ʧʠʜʥʳʡ ʠ ʞʠʨʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʝʤʝʥʘ ʛʦʨʯʠʮʳ ʙʝʣʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 
ʥʦʨʤʘʤ ʉʘʥʇʠʥʘ ʜʘʞʝ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʥʘ ʩʫʙʩʪʨʘʪʝ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʮʠʥʢʘ ʠ, 
ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʘʩʣʘ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʝʤʝ-
ʥʘ ʛʦʨʯʠʮʳ ʩʘʨʝʧʪʩʢʦʡ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʵʪʦʛʦ ʤʝʪʘʣʣʘ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ 
ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʠʦʪʦʧʣʠʚʘ, ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʪʨʠʘʮʠʣʛʣʠʮʝʨʠʜʦʚ. 

         22-24-
00668. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
Repkina N. S. Effect of zinc excess in substrate on physiological responses of Sinapis alba L. / 

N. S. Repkina, I. A. Nilova, N. M. Kaznina // Plants. ï 2023. ï N 12. ï Art. 211. doi: 10.3390/pants12010211 
ʈʝʧʢʠʥʘ ʅ. ʉ. ʌʠʪʦʨʝʤʝʜʠʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʚʫʭ ʚʠʜʦʚ ʩʝʤʝʡʩʪʚʘ Brassicaceae / ʅ. ʉ. ʈʝʧʢʠʥʘ, 

ʅ. ʄ. ʂʘʟʥʠʥʘ // Int. J. Human. Natur. Sci. ï 2022. ï T. 11-1, N 74. ï C. 38ï42. doi: 10.24412/2500-1000-
2022-11-1-38-42 
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ʌʆʊʆʍʀʄʀʏɽʉʂʀɽ ʉʇʆʉʆɹʓ ʉʅʀɾɽʅʀʗ ʊʆʂʉʀʏɽʉʂʆʁ ʀ 
ɻɽʅʆʊʆʂʉʀʏɽʉʂʆʁ ʅɸɻʈʋɿʂʀ ʅɸ ʇʆʏɺɽʅʅʋʖ ɹʀʆʊʋ ʀ ʈɸʉʊɽʅʀʗ, 
ɺʆɿʅʀʂɸʖʑɽʁ ʇʈʀ ʇʈʀʄɽʅɽʅʀʀ ʇɽʉʊʀʎʀɼʆɺ 

ɽ. ɸ. ʉʘʨʘʪʦʚʩʢʠʭ 1, ɽ. ɺ. ʐʪʘʤʤ 2, ʉ. ʂ. ɸʙʠʣʝʚ 3,4 
1 ʌʀʎ ʇʍʌʠʄʍ ʈɸʅ, ʏʝʨʥʦʛʦʣʦʚʢʘ, ʈʦʩʩʠʷ 
2 ʌʀʎ ʍʌ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
3 ʄɻʋ ʠʤ. ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
4 ʀʆɻʝʥ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
easar@icp.ac.ru 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʝʩʪʠʮʠʜʦʚ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ 
ʩ/ʭ ʧʨʦʜʫʢʮʠʠ, ʘ ʧʨʠʚʦʜʠʪ ʢ ʛʠʙʝʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ ʧʦʯʚʦʦʙʠʪʘʶʱʠʭ ʤʠʢʨʦʦʨ-
ʛʘʥʠʟʤʦʚ ʠ ʧʦʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ ï ʩʦʙʩʪʚʝʥʥʦ ʷʚʣʷʶʱʠʭʩʷ ʦʩʥʦʚʦʡ 
ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. ʇʝʨʝʭʦʜʷ ʧʦ ʪʨʦʬʠʯʝʩʢʠʤ ʧʫʪʷʤ, ʦʥʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ 
ʪʝʧʣʦʢʨʦʚʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ ï ʯʝʣʦʚʝʢʘ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 
ʟʘʙʦʣʝʚʘʥʠʡ: ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʝʯʝʥʠ ʠ ʧʦʯʝʢ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʘʫʪʠʩʪʠʯʝʩʢʦʛʦ 
ʩʧʝʢʪʨʘ, ʨʘʢ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ, ʚʨʦʞʜʝʥʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ ʨʘʟʥʦʛʦ ʨʦʜʘ. 

ʌʦʪʦʭʠʤʠʯʝʩʢʦʝ ʦʢʠʩʣʝʥʠʝ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʛʝʨʙʠʮʠʜʦʚ ʣʦʥʪʨʝʣ (3,6-
ʜʠʭʣʦʨʧʠʢʦʣʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, 3,6-ɼʍʇʂ) ʠ ʨʘʫʥʜʘʧ (N-ʬʦʩʬʦʥʦʤʝʪʠʣʛʣʠʮʠʥ, N-ʌʄɻ) 
ʦʩʫʱʝʩʪʚʣʝʥʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʋʌ-ʦʙʣʫʯʝʥʠʷ ʧʨʠ ʙʘʨʙʦʪʠʨʦʚʘʥʠʠ ʨʘʩʪʚʦʨʦʚ ʦʟʦʥʦʤ. 
ʊʝʢʫʱʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʠʟʤʝʨʷʣʠ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ Perkin Elmer UV-VIS Spec-
trometer çBUOLAMBDA-45è. ʊʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʧʦʣʥʝʥ ʥʘ ʪʝʩʪ ʩʠʩʪʝʤʝ 
ʣʠʦʬʠʣʠʟʠʨʦʚʘʥʥʳʭ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʙʘʢʪʝʨʠʡ çʕʢʦʣʶʤè ʠ ʥʘ ʪʝʩʪ-ʦʙʲʝʢʪʝ ʠʥʬʫʟʦ-
ʨʠʠ Tetrahymena pyriformis. ʆʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʠ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʢʪʝʨʠʘʣʴʥʦʤ 
ʪʝʩʪʝ ʕʡʤʩʘ Salmonella/ʤʠʢʨʦʩʦʤʳ ʠ ʥʘ ʙʘʢʪʝʨʠʘʣʴʥʦʤ lux-ʪʝʩʪʝ ʥʘ ʦʩʥʦʚʝ Escherichia 
coli K12 MG1655 (pColDïlux). 

ʇʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʘ ʜʝʪʦʢʩʠʢʘʮʠʠ ʧʝʩʪʠʮʠʜʦʚ ʩ ʧʦʤʦʱʴʶ 
ʚʦʟʜʝʡʩʪʚʠʷ ʋʌ-ʦʙʣʫʯʝʥʠʷ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʦʟʦʥʠʨʦʚʘʥʠʝʤ, ʩʧʦʩʦʙʥʘʷ ʧʨʠʚʝʩʪʠ ʢ ʧʦʣ-
ʥʦʤʫ ʨʘʟʣʦʞʝʥʠʶ ʪʦʢʩʠʢʘʥʪʦʚ ʟʘ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʀʟʤʝʨʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʥʘ ʪʝʩʪ-ʩʠʩʪʝʤʝ çʕʢʦʣʶʤè ʠ ʥʘ Tetrahymena pyriformis 
ʜʘʣʦ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʧʝʩʪʠʮʠʜʦʚ ʋʌ-ʦʙʣʫʯʝʥʠʝʤ 
+ ʦʟʦʥʠʨʦʚʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ 10-ʢʨʘʪʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʪʦʢʩʠʯʥʦʩʪʠ ʦʙʨʘʟʮʘ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʠʩʭʦʜʥʳʭ ʧʝʩʪʠʮʠʜʦʚ ʠ ʧʨʦʜʫʢʪʦʚ ʠʭ ʨʘʟ-
ʣʦʞʝʥʠʷ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʨʝʜʠ ʧʨʦʜʫʢʪʦʚ ʬʦʪʦʭʠʤʠʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʠʤʝʶʪʩʷ ʚʝʱʝ-
ʩʪʚʘ ʩʦ ʩʣʘʙʦʡ ʤʫʪʘʛʝʥʥʦʡ ʠ ʛʝʥʦʪʦʢʩʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʆʜʥʘʢʦ, ʜʣʷ ʧʨʦʜʫʢʪʦʚ ʦʥʘ 
ʚ 10 ʨʘʟ ʥʠʞʝ, ʯʝʤ ʫ ʠʩʭʦʜʥʳʭ ʧʝʩʪʠʮʠʜʦʚ. 

    .     0089-2019-0014 
(  .  - 19-119071890015-6)    46.15 .  

 0082-2019-0013 (  .    : 121030900349-8). 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
Roundup (glyphosate): Products of photochemical decomposition and their toxicity and genotoxicity / 

Ya. V. Vakhterova, L. V. Avdeeva, M. E. Zimens [et al.] // Sustainable Chemistry and Pharmacy. ï 2023. ï 
Vol. 32. ï P. 100957. doi: 10.1016/j.scp.2022.100957 
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ɸʅʊʀɹɸʂʊɽʈʀɸʃʔʅʓɽ ʉɺʆʁʉʊɺɸ ʅɽʂʆʊʆʈʓʍ ʆʂʉʀʃʀʇʀʅʆɺ ï 
ʇʈʆɼʋʂʊʆɺ ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀʗ ʅɽʂʃɸʉʉʀʏɽʉʂʀʍ ʎʀʊʆʍʈʆʄʆɺ 
ʈ450 

ɽ. ʆ. ʉʤʠʨʥʦʚʘ 1, ɼ. ʀ. ɻʘʨʘʝʚʘ 2, ʅ. ɺ. ʃʘʥʮʦʚʘ 1, ʗ. ʖ. ʊʦʧʦʨʢʦʚʘ 1,  
ɸ. ʅ. ɻʨʝʯʢʠʥ 1 

1 ʂʀɹɹ ʌʀʎ ʂʘʟʅʎ ʈɸʅ, ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 
 2 ʌɻɸʆʋ ɺʆ ʂʌʋ, ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 
yelena.smirnova@aiesec.net 

ʆʢʩʠʣʠʧʠʥʳ ï ʵʪʦ ʩʠʛʥʘʣʴʥʳʝ ʤʦʣʝʢʫʣʳ, ʩʠʥʪʝʟʠʨʫʶʱʠʝʩʷ ʚʦ ʚʩʝʭ ʘʵʨʦʙʥʳʭ ʦʨ-
ʛʘʥʠʟʤʘʭ ʠ ʚʦʚʣʝʯʝʥʥʳʝ ʚʦ ʤʥʦʛʠʝ ʚʘʞʥʳʝ ʜʣʷ ʦʨʛʘʥʠʟʤʦʚ ʧʨʦʮʝʩʩʳ. ɼʘʥʥʳʝ ʩʦʝʜʠʥʝ-
ʥʠʷ ʷʚʣʷʶʪʩʷ ʦʢʠʩʣʝʥʥʳʤʠ ʧʨʦʠʟʚʦʜʥʳʤʠ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ʇʨʦʢʘʨʠʦʪʳ ʦʙʨʘʟʫʶʪ ʧʨʦ-
ʩʪʳʝ ʤʦʣʝʢʫʣʳ ʦʢʩʠʣʠʧʠʥʦʚ ʚ ʭʦʜʝ ʦʜʥʦʛʦ ʠʣʠ ʜʚʫʭ ʵʪʘʧʦʚ ʤʝʪʘʙʦʣʠʟʤʘ, ʚ ʪʦ ʚʨʝʤʷ 
ʢʘʢ ʵʫʢʘʨʠʦʪʳ ʠʤʝʶʪ ʩʣʦʞʥʳʝ ʧʫʪʠ ʩʠʥʪʝʟʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʶʪʩʷ ʨʘʟʥʦ-
ʦʙʨʘʟʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. ɺ ʦʩʥʦʚʥʦʤ ʦʢʩʠʣʠʧʠʥʳ ʩʠʥʪʝʟʠʨʫʶʪʩʷ de novo ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 
ʨʘʟʣʠʯʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʦʢʩʠʣʠʧʠʥʦʚ ʷʚʣʷʝʪʩʷ ʣʠʧʦʢʩʠʛʝʥʘʟʥʳʡ ʢʘʩʢʘʜ, 
ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʣʠʧʦʢʩʠʛʝʥʘʟʳ ʠ ʬʝʨʤʝʥʪʳ CYP74, ʦʪʥʦ-
ʩʷʱʠʝʩʷ ʢ ʮʠʪʦʭʨʦʤʘʤ ʈ450. ʉʝʤʝʡʩʪʚʦ CYP74 ʪʨʘʜʠʮʠʦʥʥʦ ʩʯʠʪʘʣʦʩʴ ʭʘʨʘʢʪʝʨʥʳʤ 
ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ. ʆʜʥʘʢʦ ʦʙʥʘʨʫʞʝʥʠʝ ʬʝʨʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦ 
ʘʤʠʥʦʢʠʩʣʦʪʥʦʤʫ ʩʦʩʪʘʚʫ ʠ ʤʝʭʘʥʠʟʤʫ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʩʭʦʞʠ ʩ ʧʨʝʜʩʪʘʚʠ-
ʪʝʣʷʤʠ CYP74, ʫ Metazoa, Proteobacteria, ʘ ʪʘʢʞʝ ʫ ʟʝʣʝʥʳʭ ʠ ʙʫʨʳʭ ʚʦʜʦʨʦʩʣʝʡ ʨʘʩʰʠ-
ʨʠʣʦ ʩʝʤʝʡʩʪʚʦ CYP74 ʜʦ ʢʣʘʥʘ. 

ɺ ʛʝʥʦʤʝ ʚʦʟʙʫʜʠʪʝʣʷ ʢʠʣʳ ʢʘʧʫʩʪʳ Plasmodiophora brassicae ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʜʚʘ 
ʛʝʥʘ, ʢʦʜʠʨʫʶʱʠʝ ʮʠʪʦʭʨʦʤʳ P450. ʂɼʅʂ ʦʜʥʦʛʦ ʠʟ ʛʝʥʦʚ P. brassicae (CYP50918A1) 
ʙʳʣʘ ʢʣʦʥʠʨʦʚʘʥʘ, ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʙʝʣʦʢ ʙʳʣ ʧʦʣʫʯʝʥ ʚ ʢʣʝʪʢʘʭ E. coli ʰʪʘʤʤʘ 
Tuner(DE3)pLysS. ʈʝʢʦʤʙʠʥʘʥʪʥʳʡ ʬʝʨʤʝʥʪ ʙʳʣ ʦʯʠʱʝʥ ʤʝʪʦʜʦʤ ʤʝʪʘʣʣ-ʘʬʬʠʥʥʦʡ 
ʭʨʦʤʘʪʦʛʨʘʬʠʠ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʜʘʥʥʦʛʦ ʬʝʨ-
ʤʝʥʪʘ ʷʚʣʷʝʪʩʷ 13-ʛʠʜʨʦʧʝʨʝʢʠʩʴ Ŭ-ʣʠʥʦʣʝʥʦʚʦʡ ʢʠʩʣʦʪʳ. ʌʝʨʤʝʥʪ ʙʳʣ ʦʭʘʨʘʢʪʝʨʠʟʦ-
ʚʘʥ ʢʘʢ ʛʠʜʨʦʧʝʨʦʢʩʠʜʙʠʮʠʢʣʘʟʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʪʦʨʦʡ ʦʙʨʘʟʦʚʳ-
ʚʘʣʦʩʴ ʪʨʠ ʪʠʧʘ ʙʠʮʠʢʣʠʯʝʩʢʠʭ ʦʢʩʠʣʠʧʠʥʦʚ, ʥʘʟʚʘʥʥʳʭ ʧʣʘʟʤʦʜʠʦʬʦʨʦʣʘʤʠ, ʦʩʥʦʚ-
ʥʳʤ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣ ʧʣʘʟʤʦʜʠʦʬʦʨʦʣ ɸ. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʝʩʪʴ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʙʘʢʪʝʨʠʠ, ʥʘʧʨʠʤʝʨ, ʠʟ ʨʦʜʘ Ba-
cillus ʤʦʛʫʪ ʧʦʜʘʚʣʷʪʴ ʨʦʩʪ P. brassicae. ʅʘʤʠ ʙʳʣʦ ʩʜʝʣʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ 
P. brassicae ʦʙʨʘʟʫʝʪ ʤʝʪʘʙʦʣʠʪʳ ʜʣʷ ʙʦʨʴʙʳ ʩ ʪʘʢʠʤʠ ʙʘʢʪʝʨʠʷʤʠ. ɺ ʨʦʣʠ ʪʘʢʠʭ ʤʝʪʘ-
ʙʦʣʠʪʦʚ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʦʢʩʠʣʠʧʠʥʳ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʨʘʥʝʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʢʦʪʦ-
ʨʳʝ ʦʢʩʠʣʠʧʠʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ (ɤ5Z)-ʵʪʝʨʦʣʝʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʦʙʣʘʜʘʶʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤ 
ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʵʬʬʝʢʪʦʤ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʮʝʣʴʶ ʙʳʣʦ ʧʨʦʚʝʨʠʪʴ ʥʘʣʠʯʠʝ ʘʥʪʠʤʠʢ-
ʨʦʙʥʳʭ ʩʚʦʡʩʪʚ ʫ ʧʣʘʟʤʦʜʠʦʬʦʨʦʣʘ ɸ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ Bacillus subtilis spp, B. altitudinis 
S388 ʠ Pectobacterium atrosepticum SCRI1043. 

ɺ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,5 ʤʄ ʧʣʘʟʤʦʜʠʦʬʦʨʦʣ ɸ ʩʜʝʨʞʠʚʘʣ ʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ 
P. atrosepticum SCRI1043 ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 24 ʯ, ʜʘʣʝʝ ʨʦʩʪ ʙʘʢʪʝʨʠʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʩʷ. 
ɹʘʢʪʝʨʠʠ B. subtilis spp ʠ B. altitudinis S388 ʙʳʣʠ ʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳʤʠ ʢ ʜʝʡʩʪʚʠʶ 
ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʩʦʭʨʘʥʷʣʦʩʴ 
ʚ ʪʝʯʝʥʠʝ 48 ʯ. 

       B. subtilis 
spp ʠ B. altitudinis S388         23-
14-00350.        
P. atrosepticum SCRI1043    .    . 
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ʆʊʂʃʀʂ ʇʆʏɺɽʅʅʆɻʆ ʄʀʂʈʆɹʅʆɻʆ ʂʆʄʇʃɽʂʉɸ  
ʅɸ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɻʃʀʌʆʉɸʊɸ ʇʈʀ ʇʆɼʒɽʄɽ ɿɸʃɽɾʀ 

ʃ. ɻ. ʉʦʢʦʣʦʚʘ, ʉ. ʖ. ɿʦʨʠʥʘ, ʅ. ɺ. ɼʦʨʦʬʝʝʚ, ɸ. ɺ. ʇʦʤʦʨʮʝʚ, ʅ. ɹ. ʂʘʪʳʰʝʚʘ
ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
sokolova.lada@sifibr.irk.ru  

ɻʣʠʬʦʩʘʪ ï ʥʝʩʝʣʝʢʪʠʚʥʳʡ ʩʠʩʪʝʤʥʳʡ ʛʝʨʙʠʮʠʜ, ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʧʨʦʠʟʚʦʜʠʪʝʣʷ-
ʤʠ ʜʣʷ ʫʥʠʯʪʦʞʝʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʨʘʩʧʘʰʢʝ ʟʘʣʝʞʥʳʭ ʟʝʤʝʣʴ. 
ʆʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʡ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʥʝʦʜʥʦʟʥʘʯʥʦ ʚʣʠʷʝʪ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-
ʥʠʝ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʛʣʠʬʦʩʘʪʘ ʩʚʷʟʘʥ ʩ ʠʥʛʠʙʠʨʦʚʘʥʠʝʤ 
ʦʜʥʦʡ ʠʟ ʩʪʘʜʠʡ ʰʘʢʠʤʘʪʥʦʛʦ ʧʫʪʠ, ʢʦʪʦʨʳʡ ʝʩʪʴ ʢʘʢ ʚ ʨʘʩʪʝʥʠʷʭ, ʪʘʢ ʠ ʚ ʙʘʢʪʝʨʠʷʭ, 
ʘʨʭʝʷʭ ʠ ʛʨʠʙʘʭ. ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʛʣʠʬʦʩʘʪʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʠ ʧʦʜʲ-
ʝʤʝ ʟʘʣʝʞʠ, ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʤʠʢʨʦʙʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʢʣʶʯʝ-
ʚʫʶ ʨʦʣʴ ʚ ʮʠʢʣʝ ʫʛʣʝʨʦʜʘ. 

ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʚ 2021ï2022 ʛʛ. ʥʘ ʟʘʣʝʞʥʦʤ ʫʯʘʩʪʢʝ (S = 2 ʛʘ), ʨʘʩʧʦ-
ʣʦʞʝʥʥʦʤ ʥʘ ʩʝʨʦʡ ʣʝʩʥʦʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʇʨʠʙʘʡʢʘʣʴʷ. 
ʉʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʢʣʶʯʘʣʘ ʚʘʨʠʘʥʪʳ: 1 ï ʟʘʣʝʞʴ (ʢʦʥʪʨʦʣʴ), 2 ï ʨʘʩʧʘʰʢʘ ʙʝʟ ʛʣʠ-
ʬʦʩʘʪʘ, 3 ï ʨʘʩʧʘʰʢʘ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʛʣʠʬʦʩʘʪʘ ʚ ʜʦʟʝ 4 ʣ/ʛʘ (ʥʘ ʤʦʤʝʥʪ 90 % ʛʠʙʝʣʠ 
ʨʘʩʪʝʥʠʡ), 4 ï ʪʨʘʜʠʮʠʦʥʥʘʷ ʧʘʰʥʷ (ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ). ɺ ʧʝʨʚʳʡ ʛʦʜ ʧʨʦʠʟ-
ʚʦʜʠʣʩʷ ʧʦʜʲʝʤ ʟʘʣʝʞʠ, ʘ ʥʘ ʩʣʝʜʫʶʱʠʡ ï ʯʘʩʪʴ ʧʦʣʷ ʥʘʭʦʜʠʣʘʩʴ ʧʦʜ ʧʘʨʦʤ ʠʣʠ ʧʦʜ 
ʧʦʩʝʚʦʤ ʧʰʝʥʠʮʳ. ʄʦʥʠʪʦʨʠʥʛʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʵʤʠʩʩʠʝʡ ʉʆ2 ʠʟ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʠ 
ʢʘʤʝʨʥʳʤ ʤʝʪʦʜʦʤ (1 ʨʘʟ ʚ 2ï3 ʥʝʜʝʣʠ, ʥʘʯʠʥʘʷ ʩ ʤʦʤʝʥʪʘ ʨʘʩʧʘʰʢʠ). 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʨʝʜʥʝʡ ʟʘ ʩʝʟʦʥ ʩʢʦʨʦ-
ʩʪʠ ʵʤʠʩʩʠʠ ʉʆ2 ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʣʠʬʦʩʘʪʘ ʠ ʙʝʟ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʝ 
ʫʩʪʘʥʦʚʣʝʥʦ (2,3Ñ0,4 ʠ 2,5Ñ0,4 ʛ/ʤ2 ʩʫʪ. ʚ 2021 ʛ.; 0,9Ñ0,2 ʠ 0,7Ñ0,2 ʚ 2022 ʛ., ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ). ɺ ʧʘʨʘʭ ʨʘʩʧʘʭʘʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʠʞʝ ʠʩʭʦʜʥʦʡ ʟʘʣʝʞʠ ʚ 
2,5 ʨʘʟʘ, ʥʦ ʧʨʝʚʦʩʭʦʜʠʣ ʚʝʣʠʯʠʥʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʘʨʘ. ʕʪʦ ʤʦʛʣʦ 
ʙʳʪʴ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʠʩʢʣʶʯʝʥʠʝʤ ʚʢʣʘʜʘ ʜʳʭʘʥʠʷ ʢʦʨʥʝʡ ʧʦʩʣʝ ʨʘʩʧʘʰʢʠ, ʪʘʢ ʠ ʠʟʤʝʥʝ-
ʥʠʝʤ ʜʦʩʪʫʧʥʦʩʪʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʢ ʨʘʟʣʦʞʝʥʠʶ. 

ʆʪʣʠʯʠʷ ʤʝʞʜʫ ʦʧʳʪʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʭʦʜ ʜʠʥʘʤʠʢʠ ʩʨʝʜʥʝʩʫ-
ʪʦʯʥʦʡ ʩʢʦʨʦʩʪʠ ʵʤʠʩʩʠʠ ʉʆ2. ʉʨʘʟʫ ʧʦʩʣʝ ʨʘʩʧʘʰʢʠ ʚʘʨʠʘʥʪ ʩ ʛʣʠʬʦʩʘʪʦʤ ʦʪʣʠʯʘʣʩʷ 
ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʘ ʚʘʨʠʘʥʪ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ï ʤʠʥʠʤʘʣʴʥʳʤʠ. ʄʘʢʩʠʤʫʤ 
ʚʳʜʝʣʝʥʠʷ ʉʆ2 ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʥʘʙʣʶʜʘʣʩʷ ʯʝʨʝʟ ʤʝʩʷʮ ʧʦʩʣʝ ʨʘʩʧʘʰʢʠ ʠ ʧʨʝʚʦʩʭʦʜʠʣ 
ʚʘʨʠʘʥʪ ʩ ʛʣʠʬʦʩʘʪʦʤ ʚ 1,8 ʨʘʟʘ. ʅʘ ʚʪʦʨʦʡ ʛʦʜ ʨʘʟʣʠʯʠʷ ʧʦ ʚʘʨʠʘʥʪʘʤ ʩʦʭʨʘʥʷʣʠʩʴ, ʥʦ 
ʙʳʣʠ ʚʳʨʘʞʝʥʳ ʤʝʥʴʰʝ ʠ ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʩʛʣʘʞʠʚʘʣʠʩʴ. ʈʘʟʣʠʯʠʷ ʚ ʜʠʥʘʤʠʢʝ ʚʳʜʝ-
ʣʝʥʠʷ ʉʆ2 ʤʦʛʣʠ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʚʝʣʠʯʠʥʦʡ ʤʠʢʨʦʙʥʦʛʦ ʧʫʣʘ (ʉʤʠʢ) ʠ ʝʛʦ ʤʝʪʘʙʦ-
ʣʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʅʘ ʤʦʤʝʥʪ ʨʘʩʧʘʰʢʠ ʚ ʚʘʨʠʘʥʪʝ ʩ ʛʣʠʬʦʩʘʪʦʤ ʩʦʜʝʨʞʘʥʠʝ 
ʉʤʠʢ ʦʢʘʟʘʣʦʩʴ ʟʥʘʯʠʤʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʝ ʙʝʟ ʦʙʨʘʙʦʪʢʠ (158 ʠ 93 ʤʢʛ/ʛ ʧʦʯʚʳ, 
 = 0,009). ʇʨʠ ʵʪʦʤ ʤʠʢʨʦʙʥʳʡ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ (qCO2), ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʠʡ ʫʜʝʣʴʥʦʝ ʜʳʭʘʥʠʝ ʝʜʠʥʠʮʳ ʤʠʢʨʦʙʥʦʡ ʙʠʦʤʘʩʩʳ ʠʣʠ ʟʘʪʨʘʪʳ ʥʘ ʘʜʘʧʪʘʮʠʶ, ʚ ʚʘ-
ʨʠʘʥʪʝ ʩ ʛʣʠʬʦʩʘʪʦʤ ʙʳʣ ʚʜʚʦʝ ʤʝʥʴʰʝ. ʏʝʨʝʟ ʤʝʩʷʮ ʧʦʩʣʝ ʨʘʩʧʘʰʢʠ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚ 
ʚʘʨʠʘʥʪʝ ʙʝʟ ʛʣʠʬʦʩʘʪʘ ʚʝʣʠʯʠʥʘ ʉʤʠʢ, ʥʘʧʨʦʪʠʚ, ʦʢʘʟʘʣʘʩʴ ʚʳʰʝ, ʘ qCO2 ʥʠʞʝ. 

ɼʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʣʠʬʦʩʘʪʘ ʧʨʠ ʧʦʜʲʝʤʝ ʟʘ-
ʣʝʞʠ ʚʳʟʳʚʘʝʪ ʵʬʬʝʢʪ ʧʨʝʘʜʘʧʪʘʮʠʠ ʧʦʯʚʝʥʥʦʛʦ ʤʠʢʨʦʙʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢ ʜʨʫʛʠʤ 
ʥʘʨʫʰʘʶʱʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʢ ʨʘʩʧʘʰʢʝ. ʆʪʢʣʠʢ ʥʘ ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ 
ʫʩʣʦʚʠʡ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʛʣʠʬʦʩʘʪʘ ʣʠʙʦ ʟʘʧʘʟʜʳʚʘʝʪ, ʣʠʙʦ ʩʛʣʘ-
ʞʠʚʘʝʪʩʷ. 
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ʆʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ 
ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʝʩʪʝʩʪʚʝʥʥʳʡ ʘʨʝʘʣ ʢʦʪʦʨʳʭ ʩʦʢʨʘʱʘʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʟʤʝʥʷʶ-
ʱʠʭʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʝʜʧʨʠʥʠ-
ʤʘʝʤʳʝ ʤʝʨʳ ʟʘʱʠʪʳ ʠ ʦʭʨʘʥʳ ʯʝʨʝʟ ʩʦʟʜʘʥʠʝ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦ-
ʨʠʡ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʷʪʴ ʧʦʜʭʦʜʳ ʠ ʧʨʠʝʤʳ ʢʣʝʪʦʯʥʳʭ ʙʠʦʪʝʭʥʦʣʦʛʠʡ. 

Lilium pilosiusculum (Freyn) Miscz. ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʨʝʜʢʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʟʘ-
ʥʝʩʝʥ ʚ çʂʨʘʩʥʫʶ ʢʥʠʛʫ ʗʢʫʪʠʠè (2017) ʧʦ ʢʘʪʝʛʦʨʠʠ ʠ ʩʪʘʪʫʩʫ ʨʝʜʢʦʩʪʠ ç2ʙè: ʯʠʩʣʝʥ-
ʥʦʩʪʴ ʧʦʧʫʣʷʮʠʡ ʩʦʢʨʘʱʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʨʝʟʤʝʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʯʝʣʦʚʝʢʦʤ ʠ 
ʤʦʞʝʪ ʙʳʪʴ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʘ ʩʧʝʮʠʘʣʴʥʳʤʠ ʤʝʨʘʤʠ ʦʭʨʘʥʳ. ɼʘʥʥʦʝ ʨʘʩʪʝʥʠʝ ʠʤʝʝʪ 
ʜʝʢʦʨʘʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ʠ, ʚʦʟʤʦʞʥʦ, ʠʥʪʝʨʝʩʥʳʡ ʩʦʩʪʘʚ ʚʪʦʨʠʯʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʫʩʣʦʚʠʡ ʤʠʢʨʦʢʣʦʥʘʣʴʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ 
Lilium pilosiusculum. ʈʘʩʪʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʩʦʙʨʘʥ ʚ ʪʝʯʝʥʠʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘ-
ʙʦʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʶʨʙʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ). ʅʘʤʠ ʙʳʣʠ ʦʙʥʘ-
ʨʫʞʝʥʳ ʥʝʩʢʦʣʴʢʦ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʨʘʩʪʝʥʠʷ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ɾʘʨʭʘʥ ʠ 
ʛ. ʅʶʨʙʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʮʦʚ ʥʘʤʠ ʙʳʣʦ ʩʦʙʨʘʥʦ ʥʝʩʢʦʣʴʢʦ ʣʫʢʦʚʠʮ, ʣʫʢʦʚʠʮʳ ʟʘ-
ʢʣʶʯʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʩʫʜʳ ʩʦ ʩʣʦʝʤ ʧʦʯʚʳ ʠ ʭʨʘʥʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʭʦʣʦʜʠʣʴʥʠ-
ʢʘ ʧʨʠ +4ï6 Áʉ. ʊʘʢʞʝ ʙʳʣʠ ʩʦʙʨʘʥʳ ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʚ 3-ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʚ 
ʤʝʩʪʘʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɿʘ ʦʩʥʦʚʫ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʨʘʙʦʪ in vitro 
ʙʳʣʠ ʚʟʷʪʳ ʧʦʜʭʦʜʳ ʠ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʈ. ɻ. ɹʫʪʝʥʢʦ (1996). 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʪʦʢʦʣ ʦʙʨʘʙʦʪʢʠ (ʩʪʝʨʠʣʠʟʘʮʠʠ) 
ʵʢʩʧʣʘʥʪʦʚ ʢ ʚʚʝʜʝʥʠʶ ʨʘʩʪʝʥʠʷ ʚ ʢʫʣʴʪʫʨʫ in vitro. ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʧʣʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘ-
ʣʠ ʯʝʰʫʡʢʠ ʣʫʢʦʚʠʮ. ɼʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʄʫʨʘʩʠ-
ʛʝ-ʉʢʫʛʘ (ʄʉ) ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʨʘʟʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʬʠʪʦʛʦʨʤʦʥʦʚ: 2,4-
ʜʠʭʣʦʨʬʝʥʦʢʩʠʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ (2,4-ɼ) ʠ 6-ʙʝʥʟʠʣʘʤʠʥʦʧʫʨʠʥʘ (ɹɸʇ). ʆʙʨʘʟʮʳ 
ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʫʩʣʦʚʠʷʭ ʬʠʪʦʩʪʝʣʣʘʞʘ ʩ ʧʦʜʩʚʝʪʢʦʡ ʢʨʘʩʥʦʛʦ ʠ ʩʠʥʝʛʦ ʩʚʝʪʘ ʧʨʠ 
ʬʦʪʦʧʝʨʠʦʜʝ 18/6. ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʚʳʷʚʠʣʠ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤ ʚʘ-
ʨʠʘʥʪʦʤ ʜʣʷ ʠʥʠʮʠʘʮʠʠ ʨʦʩʪʘ ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʷ Lilium pilosiusculum in vitro ʷʚʣʷʝʪʩʷ 
ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʄʉ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ɹɸʇ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,5 ʤʛ/ʣ. ʇʦʣʫʯʝʥʥʳʝ ʧʨʠ 
ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʠʢʨʦʧʦʙʝʛʠ ʣʠʣʠʠ ʢʫʜʨʝʚʘʪʦʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 
ʜʣʷ ʠʥʠʮʠʘʮʠʠ ʨʠʟʦʛʝʥʝʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʠʪʦʛʦʨʤʦʥʘ ʥʘʬʪʠʣʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ 
(ʅʋʂ) ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ. ʆʙʨʘʟʮʳ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʠ 
ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʘʢʪʠʚʥʦʝ ʢʦʨʥʝʦʙʨʘʟʦ-
ʚʘʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʄʉ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʅʋʂ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 
1 ʤʛ/ʣ. 

ʇʦʣʫʯʝʥʥʳʝ ʤʠʢʨʦʢʣʦʥʳ ʨʘʩʪʝʥʠʡ Lilium pilosiusculum (Freyn) Miscz. ʧʝʨʝʥʝʩʝʥʳ 
ʥʘ ʧʦʯʚʝʥʥʳʝ ʩʫʙʩʪʨʘʪʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʪʦʨʬʘ, ʧʝʩʢʘ ʠ ʢʝʨʘʤʟʠʪʘ ʚ ʨʘʟʥʦʤ ʩʦʦʪʥʦʰʝ-
ʥʠʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʘʜʘʧʪʘʮʠʠ. 

         22-14-
20031, https://rscf.ru/project/22-14-20031/       

194-06_22 . 
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ʆʉʆɹɽʅʅʆʉʊʀ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʇʈɽʇʆɼɸɺɸʅʀʗ ɼʀʉʎʀʇʃʀʅʓ 
çɹʀʆʊɽʍʅʆʃʆɻʀʗ ʈɸʉʊɽʅʀʁè ɺ ʀʈʂʋʊʉʂʆʄ ɻʆʉʋʅʀɺɽʈʉʀʊɽʊɽ 

ɸ. ɺ. ʊʨʝʪʴʷʢʦʚʘ 1,2, ɽ. ɺ. ʄʘʣʳʛʠʥʘ 1 
1 ʌɻɹʆʋ ɺʆ çʀɻʋè, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
2 ʉʀʌʀɹʈ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 

nastasiya_chepi@mail.ru 

ɹʠʦʪʝʭʥʦʣʦʛʠʷ ʨʘʩʪʝʥʠʡ ʢʘʢ ʫʯʝʙʥʘʷ ʜʠʩʮʠʧʣʠʥʘ ʷʚʣʷʝʪʩʷ ʩʝʛʦʜʥʷ ʚʦʩʪʨʝʙʦʚʘʥ-
ʥʦʡ ʦʙʣʘʩʪʴʶ ʟʥʘʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʙʫʜʫʱʠʤ ʩʧʝʮʠʘʣʠʩʪʘʤ-ʙʠʦʣʦʛʘʤ, ʢʦʪʦʨʳʝ ʫʛʣʫʙ-
ʣʝʥʥʦ ʠʟʫʯʘʶʪ ʧʨʦʮʝʩʩʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ɺ ʀʨʢʫʪʩʢʦʤ 
ʛʦʩʫʥʠʚʝʨʩʠʪʝʪʝ ʥʘ ʙʠʦʣʦʛʦ-ʧʦʯʚʝʥʥʦʤ ʬʘʢʫʣʴʪʝʪʝ ʵʪʦ ʩʪʫʜʝʥʪʳ ʙʘʢʘʣʘʚʨʠʘʪʘ ʥʘʧʨʘʚ-
ʣʝʥʠʷ ɹʠʦʣʦʛʠʷ 06.03.01, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʬʠʣʝʡ ɹʠʦʭʠʤʠʷ, ɹʦ-
ʪʘʥʠʢʘ. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ 
ʧʨʦʚʝʜʝʥʠʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 
ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ in vitro ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʪʘʧʦʚ ʨʘʙʦʪʳ, ʜʣʷ ʨʝ-
ʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʠʭ 
ʦʨʛʘʥʦʚ, ʪʢʘʥʝʡ ʠ ʢʣʝʪʦʢ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ. ɺ ʧʦʩʣʝʜʥʠʝ 
ʛʦʜʳ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʚʳʨʘʱʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʛʠʜʨʦʧʦʥʥʳʤ ʩʧʦʩʦʙʦʤ 
ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʦʷʚʠʣʩʷ ʪʝʨʤʠʥ çʛʨʦʚʝʨè (ʘʥʛʣ. 
grower ï ʦʛʦʨʦʜʥʠʢ), ʦʙʦʟʥʘʯʘʶʱʠʡ ʧʨʦʬʝʩʩʠʶ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʦʙʣʘʩʪʠ ʙʳʩʪʨʳʭ ʩʦʚʨʝ-
ʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʥʘ ʚʦʜʝ ʠʣʠ ʟʘʤʝʥʠʪʝʣʝ ʧʦʯʚʳ (ʛʠʜʨʦʧʦʥʥʳʤ 
ʩʧʦʩʦʙʦʤ). ʕʪʘ ʧʨʦʬʝʩʩʠʷ ʩʪʘʥʦʚʠʪʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʨʝʜʠ ʚʳʧʫʩʢʥʠʢʦʚ ʚʫʟʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʣʠ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʥʝʪ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʢʘʜʨʦʚ ʜʣʷ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 
ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢʞʝ ʠʥʪʝʨʝʩʥʳʤ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʫʣʴʪʫʨʝ in vitro ʚ ʥʘʩʪʦʷ-
ʱʝʝ ʚʨʝʤʷ ʩʪʘʥʦʚʷʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʳʩʰʠʝ ʨʘʩʪʝʥʠʷ, ʥʦ ʠ ʜʨʫʛʠʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʤʳ 
(ʥʘʧʨʠʤʝʨ, ʤʭʠ, ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʢʦʪʦʨʳʭ ʠʟʫʯʘʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ). 

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʥʘʨʷ-
ʜʫ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʟʥʘʥʠʷʤʠ ʥʘʚʳʢʦʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ. ɿʘʥʷʪʠʷ ʧʨʦʭʦʜʷʪ ʥʘ ʙʘʟʝ 
ʃʘʙʦʨʘʪʦʨʠʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʀɻʋ. ʉʪʫʜʝʥʪʳ ʟʥʘʢʦʤʷʪʩʷ ʩ 
ʫʩʪʨʦʡʩʪʚʦʤ ʣʘʙʦʨʘʪʦʨʠʠ, ʧʨʠʥʮʠʧʘʤʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ, ʩʧʦʩʦʙʘʤʠ 
ʩʪʝʨʠʣʠʟʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʵʢʩʧʣʘʥʪʦʚ, ʪʝʭʥʠʢʦʡ ʨʘʙʦʪʳ ʚ ʣʘʤʠʥʘʨʝ ʠ ʧʦʜʭʦʜʘʤʠ ʜʣʷ 
ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ. ɺ ʭʦʜʝ ʟʘʥʷʪʠʡ ʩʪʫʜʝʥʪʳ ʪʘʢʞʝ ʧʦʤʦ-
ʛʘʶʪ ʨʝʰʝʥʠʶ ʪʝʢʫʱʠʭ ʟʘʜʘʯ ʩʦʪʨʫʜʥʠʢʦʚ ʣʘʙʦʨʘʪʦʨʠʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʚʝʜʝʥʠʝʤ ʚ ʢʫʣʴ-
ʪʫʨʫ in vitro ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʠʥʪʝʨʝʩ ʢʘʢ ʠʩʪʦʯʥʠʢʠ ʬʘʨʤʘ-
ʮʝʚʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ. 

ʅʦʚʦʡ ʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩ ʢʫʣʴʪʫ-
ʨʘʤʠ ʚʳʩʰʠʭ ʛʨʠʙʦʚ ʚ ʥʝʜʘʚʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʃʘʙʦʨʘʪʦʨʠʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʙʠʦ-
ʪʝʭʥʦʣʦʛʠʠ ʅʀʏ ʀɻʋ. ʉʪʫʜʝʥʪʳ ʦʩʚʘʠʚʘʶʪ ʤʝʪʦʜʳ ʚʳʜʝʣʝʥʠʷ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ ʚʳʩ-
ʰʠʭ ʙʘʟʠʜʠʘʣʴʥʳʭ ʛʨʠʙʦʚ, ʠʥʦʢʫʣʷʮʠʠ ʛʨʠʙʥʳʭ ʢʫʣʴʪʫʨ ʚ ʪʚʝʨʜʳʝ ʠ ʞʠʜʢʠʝ ʧʠʪʘʪʝʣʴ-
ʥʳʝ ʩʨʝʜʳ, ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʛʨʠʙʥʦʛʦ ʤʠʮʝʣʠʷ ʠ ʚʳʩʫʰʠʚʘʥʠʷ ʛʨʠʙʥʦʡ ʙʠʦʤʘʩʩʳ ʜʣʷ 
ʧʨʦʚʝʜʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʋʯʠʪʳʚʘʷ ʟʘʧʨʦʩ ʩʦʚʨʝʤʝʥʥʦʩʪʠ, ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʚʠ-
ʜʠʤ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ 
ʥʘʚʳʢʦʚ ʩʪʫʜʝʥʪʘʤʠ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʩʰʠʨʝʥʠʶ ʚʠʜʦʚ ʦʙʲʝʢʪʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʫʜʝʥ-
ʪʳ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʜʨʦʧʦʥʥʳʭ ʫʩʪʘʥʦʚʦʢ. 
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ʇʈʀʄɽʅɽʅʀɽ ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʉʆʉʊɸɺʆɺ ʅɸ ʆʉʅʆɺɽ ɸʃʔɻʀʅɸʊɸ 
ʅɸʊʈʀʗ ɼʃʗ ʇʈɽɼʇʆʉɽɺʅʆʁ ʆɹʈɸɹʆʊʂʀ ʉɽʄʗʅ ʍɺʆʁʅʓʍ 

ʅ. ɺ. ʌʠʣʠʥʦʚʘ, ɺ. ʉ. ʄʷʩʥʠʢʦʚʘ, ʃ. ɸ. ɹʝʣʦʚʝʞʝʮ 
ʀʨʀʍ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
Filinova_nv@mail.ru 

ʇʣʦʱʘʜʴ ʣʝʩʦʚ ʚ ʈʦʩʩʠʠ ʥʝʫʢʣʦʥʥʦ ʩʦʢʨʘʱʘʝʪʩʷ: ʩ 2001 ʛ. ʢʦʣʠʯʝʩʪʚʦ ʣʝʩʘ ʩʦʢʨʘ-
ʪʠʣʦʩʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 24 ʤʣʥ ʛʘ. ɺʘʞʥʦʝ ʤʝʩʪʦ ʚ ʜʦʩʪʠʞʝʥʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʠ 
ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʟʘʥʠʤʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʣʝʩʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʟʚʦʣʷʶ-
ʱʠʭ ʩʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʨʫʙʦʢ ʣʝʩʘ, ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʨʝʜʠʪʝ-
ʣʝʡ, ʩʦʢʨʘʪʠʪʴ ʧʣʦʱʘʜʠ ʥʝʧʦʢʨʳʪʳʭ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʟʝʤʝʣʴ. ʊʨʘʜʠʮʠʦʥʥʦʝ 
ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʧʦʯʚʳ. ʇʦʜʛʦʪʦʚʢʘ 
ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʩʯʠʩʪʢʫ ʦʪ ʚʘʣʝʞʥʠʢʘ, ʢʘʤʥʝʡ, ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ 
ʚʩʧʘʰʢʫ ʚʝʨʭʥʝʛʦ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ. ɺʩʝ ʵʪʠ ʤʝʨʦʧʨʠʷʪʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 
ʭʦʨʦʰʝʡ ʚʩʭʦʞʝʩʪʠ ʧʦʩʝʷʥʥʳʭ ʩʝʤʷʥ ʠʣʠ ʚʳʞʠʚʘʥʠʷ ʧʦʜʨʘʱʝʥʥʳʭ ʩʘʞʝʥʮʝʚ. ɼʣʷ ʚʦʩ-
ʩʪʘʥʦʚʣʝʥʠʷ ʣʝʩʘ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ ʧʦʜʛʦʪʦʚʢʘ ʥʝʚʦʟʤʦʞʥʘ ʠ ʵʬʬʝʢʪ ʦʪ ʧʦʩʝ-
ʷʥʥʳʭ ʩʝʤʷʥ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 5% ʦʪ ʚʩʭʦʞʝʩʪʠ ʚ ʧʦʜʛʦʪʦʚʣʝʥʥʫʶ ʧʦʯʚʫ. 

ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʧʦʜ-
ʛʦʪʦʚʢʠ ʩʝʤʷʥ ʭʚʦʡʥʳʭ ʨʘʩʪʝʥʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʚʩʭʦʞʝʩʪʠ ʠ ʚʳʞʠʚʘʥʠʷ 
ʧʨʦʨʦʩʪʢʦʚ ʭʚʦʡʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝʭʥʦʣʦʛʠʶ ʜʨʘʞʠʨʦʚʘʥʠʷ ʩʝʤʷʥ ï ʦʜʠʥ 
ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘ-
ʢʣʶʯʝʥʠʝ ʩʝʤʷʥ ʚ ʦʙʦʣʦʯʢʫ ʠʟ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʠʤʝʨʥʳʭ ʩʚʷʟʫʶ-
ʱʠʭ ʠ ʮʝʣʝʚʳʭ ʜʦʙʘʚʦʢ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʷ ʜʨʘʞʠʨʦʚʘʥʠʷ ʧʦʣʫ-
ʯʠʣʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 
ʜʨʘʞʠʨʦʚʘʥʠʷ ʩʝʤʷʥ ʦʩʥʦʚʘʥʳ ʥʘ ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-
ʩʘʭ, ʫʯʠʪʳʚʘʶʪ ʤʝʤʙʨʘʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʠ ʠʩʧʦʣʴʟʫʶʪ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ 
ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʩʝʷʥʮʝʚ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʩʝʤʝʥʘ ʚʣʘʛʦʡ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ 
ʧʠʪʘʥʠʝʤ, ʘ ʪʘʢʞʝ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʤʝʥʘ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (Pínus sylvéstris) ʠ ʢʦʤʧʦʟʠ-
ʮʠʦʥʥʳʝ ʧʦʣʠʤʝʨʥʳʝ ʩʦʩʪʘʚʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʮʝʣʝʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ 
ʩʦʩʪʘʚʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʘʣʴʛʠʥʘʪ ʥʘʪʨʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʜʦʧʦʛʣʦʱʝʥʠʷ ʠ ʚʦʜʦʫʜʝʨ-
ʞʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠʨʦʜʥʳʝ ʚʝʱʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʬʨʘʢʮʠʡ (ʪʦʨʬ, ʙʝʥʪʦʥʠʪ, ʚʝʨʤʠʢʫʣʠʪ, 
ʧʝʨʣʠʪ) ï ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ, ʨʘʩʪʠʪʝʣʴʥʳʝ ʧʦʣʠʩʘʭʘ-
ʨʠʜʳ (ʢʫʢʫʨʫʟʥʳʡ ʢʨʘʭʤʘʣ, ʛʫʘʨʦʚʘʷ ʢʘʤʝʜʴ), ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʠ ʩʪʠʤʫ-
ʣʷʪʦʨʳ ʨʦʩʪʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʫʯʠʪʳʚʘʣʘʩʴ ʵʥʝʨʛʠʷ ʧʨʦ-
ʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʠ ʣʘʙʦʨʘʪʦʨʥʘʷ ʚʩʭʦʞʝʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʧʦʯʚʳ ʜʨʘʞʠʨʦʚʘʥʥʳʭ ʠ ʥʝʜʨʘ-
ʞʠʨʦʚʘʥʥʳʭ ʩʝʤʷʥ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ 
ʛʠʜʨʦʛʝʣʝʚʳʭ ʢʘʧʩʫʣ ʘʣʴʛʠʥʘʪʘ ʥʘʪʨʠʷ ʠ ʦʧʨʝʜʝʣʝʥʳ ʠʥʛʨʝʜʠʝʥʪʳ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʝ-
ʣʝʚʳʭ ʜʦʙʘʚʦʢ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʨʘʩʪʘʥʠʠ ʩʝʤʷʥ ʩʦʩʥʳ ʦʙʳʢ-
ʥʦʚʝʥʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʧʦʥʠʞʝʥʥʦʛʦ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠʤʝʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʝʡʩʪʚʠʡ: 
ʫʜʝʨʞʠʚʘʶʪ ʚʦʜʫ ʦʢʦʣʦ ʩʝʤʝʥʠ, ʫʩʠʣʠʚʘʶʪ ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʬʦʪʦʩʠʥʪʝʪʠ-
ʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʎʝʣʝʚʳʝ ʜʦʙʘʚʢʠ ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʢʦ-
ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʨʘʞʠʨʦʚʘʥʥʳʭ ʩʝʤʷʥ. 
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ʈʠʟʦʩʬʝʨʥʳʝ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʠʟʦʣʷʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʰʠʨʦʢʠʡ ʢʣʘʩʩ ʤʠʢʨʦ-
ʦʨʛʘʥʠʟʤʦʚ, ʫ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʶʪʩʷ ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
ʄʥʦʞʝʩʪʚʦ ʩʪʘʪʝʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʪʝʤʘʪʠʢʠ ʧʦʩʚʷʱʝʥʦ ʜʝʪʘʣʴʥʦʤʫ ʠʩʩʣʝʜʦʚʘ-
ʥʠʶ ʧʦʯʚʝʥʥʳʭ ʠʟʦʣʷʪʦʚ, ʤʝʪʦʜʠʢʘ ʦʪʙʦʨʘ ʢʦʪʦʨʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʧʠʨʘʝʪʩʷ ʥʘ ʦʧʨʝʜʝ-
ʣʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʦʚ. ɺ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʠʩʪʝʤʘ 
ʩʢʨʠʥʠʥʛʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʠʥʳʭ ʧʦʣʝʟ-
ʥʳʭ ʩʚʦʡʩʪʚ, ʚ ʮʝʣʷʭ ʦʪʙʦʨʘ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʣʝʟʥʳʭ ʠʟʦʣʷʪʦʚ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʚ ʨʘʙʦʪʝ ʩʦʩʪʦʠʪ ʠʟ ʚʳʜʝʣʝʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʰʪʘʤʤʦʚ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ ʨʠʟʦʩʬʝʨʳ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʊʘʪʘʨʩʪʘʥʘ, ʠ ʠʭ ʜʘʣʴʥʝʡʰʘʷ ʠʥʦʢʫʣʷʮʠʷ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʨʝʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʵʥʜʦʛʝʥʥʳʭ ʬʠʪʘʟ, ʘʤʠʣʘʟ, ʮʝʣʣʶʣʘʟ, ʣʠʧʘʟ ʠ ʧʨʦʪʝʘʟ, ʘ ʪʘʢʞʝ 
ʚʦʟʤʦʞʥʦʩʪʴ ʬʠʢʩʘʮʠʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʟʦʪʘ. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʠʟʦʣʷʪʳ, ʧʦʩʣʝ 
ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʝʪʦʜʦʤ 16S-ʨʈʅʂ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʠʟ ʩʝʙʷ ʧʘʪʦʛʝʥʳ 
ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ, ʧʨʦʚʝʨʷʶʪʩʷ ʥʘ ʥʘʣʠʯʠʝ ʘʥʪʘʛʦʥʠʟʤʘ ʢ ʛʨʠʙʥʳʤ ʧʘʪʦʛʝʥʘʤ, ʘ 
ʪʘʢʞʝ ʥʘ ʩʠʥʪʝʟ ʘʫʢʩʠʥʦʚ ʠ ʛʠʙʙʝʨʝʣʣʠʥʦʚ. ʇʦ ʜʘʥʥʳʤ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 
ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʘʣʠʯʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʟʦʣʷʪʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʨʦ-
ʜʘʤ Pseudomonas ʠ Bacillus, ʦʜʥʘʢʦ ʧʦʤʠʤʦ ʥʠʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʦʜʘ Pantoea, Arthro-
bacter ʠ Streptomyces. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʟʦʣʷʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʝʨʤʝʥʪʘʪʠʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʘ 
ʧʨʠʤʝʨʝ ʷʨʦʚʦʛʦ ʨʘʧʩʘ ʥʘ ʩʪʘʜʠʷʭ ʩʝʤʷʜʦʣʝʡ, ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ ʧʦʢʘ-
ʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ 
ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʷ-ʭʦʟʷʠʥʘ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ 
ʧʦʣʝʟʥʳʭ ʠʟʦʣʷʪʦʚ ʠʟ ʨʠʟʦʩʬʝʨʳ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 
ʧʝʨʠʦʜʘ. 
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monas putida PCL1760 / A. K. Miftakhov, R. G. C. Diabankana, M. Frolov, M. M. Yusupov, S. Z. Validov, 
D. M. Afordoany // Microorganisms. ï 2023. ï Vol. 11. ï Art. 19. doi: 10.3390/microorganisms11010019 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʠʟʦʩʬʝʨʥʳʭ ʠʟʦʣʷʪʦʚ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʙʠʦʪʝʭʥʦʣʦʛʠʠ : ʤʘʪʝʨʠʘʣʳ ʥʘʫʯ. ʢʦʥʬ., 
ʂʘʟʘʥʴ, 26ï27 ʦʢʪ., 2022 ʛ. / ʂʘʟ. ʛʦʩ. ʘʛʨʘʨ. ʫʥ-ʪ. ï ʂʘʟʘʥʴ : ʂʘʟɻɸʋ, 2022. ï 312ï319. 
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ʄ. ʈ. ʍʘʣʠʣʫʝʚ, ʃ. ʈ. ɹʦʛʦʫʪʜʠʥʦʚʘ, ɽ. ʅ. ɹʘʨʘʥʦʚʘ 
ʌɻɹʅʋ ɺʅʀʀʉɹ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
marat131084@rambler.ru 

ɺʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʪʠ-
ʧʦʚ ʪʦʤʘʪʘ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʟʘʩʦʣʝʥʠʶ in vitro ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ 
ʚʳʨʘʚʥʝʥʥʦʛʦ, ʦʜʥʦʨʦʜʥʦʛʦ ʧʦ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʪ ʢʦʪʦʨʦʛʦ 
ʟʘʚʠʩʠʪ ʢʦʨʨʝʢʪʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. 
ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʜʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʩʝʤʝʥʘ, ʢʦʪʦʨʳʝ ʧʨʦʨʘʱʠʚʘʶʪ ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ 
ʩʨʝʜʘʭ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʩʪʨʝʩʩʦʚʦʛʦ ʬʘʢʪʦʨʘ. ʉʫʱʝʩʪʚʝʥʥʳʤ ʠʭ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, 
ʯʪʦ ʜʘʞʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚ ʘʩʝʧʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 
ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʝʪʩʷ ʧʦ ʚʩʭʦʞʝʩʪʠ, ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʚʳʨʦʚʥʝʥʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ 
ʵʪʠʤ, ʥʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʩʪʦʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ï ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʦʜʥʦʨʦʜʥʳʭ ʧʦ ʛʘʙʠʪʫʩʫ ʠ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʬʨʘʛʤʝʥʪʦʚ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʶʚʝ-
ʥʠʣʴʥʳʭ ʧʨʦʨʦʩʪʢʦʚ ʪʦʤʘʪʘ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʩʝʤʷʥ, ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʢʫʣʴʪʠʚʠʨʫ-
ʶʪ ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʜʣʷ ʠʥʜʫʢʮʠʠ ʨʠʟʦʛʝʥʝʟʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥ-
ʪʨʘʮʠʡ NaCl (0ï250 ʤʄ). ʈʘʩʪʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʜʚʘ ʛʝ-
ʥʦʪʠʧʘ ʪʦʤʘʪʘ (ʣʠʥʠʷ ʗʃʌ ʠ ʩʦʨʪ ʈʝʢʦʨʜʩʤʝʥ), ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʟʘ-
ʩʦʣʝʥʠʶ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ 
ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʛʝʥʦʪʠʧʘʤʠ ʪʦʤʘʪʘ ʧʦ ʨʷʜʫ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ, ʬʠʟʠʦ-
ʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʮʠʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʦʨʛʘʥʠʟʤʝʥʥʦʤ, ʦʨʛʘʥʥʦʤ, ʪʢʘ-
ʥʝʚʦʤ ʠ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʷʭ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴ-
ʥʦʡ ʦʮʝʥʢʠ ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ in vitro ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 
ʪʦʤʘʪʘ, ʥʦ ʠ ʜʣʷ ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʡ, ʫ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʫʶʪ ʪʨʫʜʥʦʩʪʠ ʚ ʠʥʜʫʮʠʨʫʝʤʦʤ 
ʦʨʛʘʥʦʛʝʥʝʟʝ ʢʦʨʥʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʠ ʚ ʦʪʥʦʰʝʥʠʠ ʜʨʫʛʠʭ 
ʩʪʨʝʩʩʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʘʙʠʦʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, ʠʤʠʪʠʨʫʝʤʳʭ ʚ ʫʩʣʦʚʠʷʭ in vitro.  

    .  FGUM-2022-0003. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
ʄʦʨʬʦ-ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʠ ʮʠʪʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʛʝʥʝʨʠʨʫʶʱʠʭ ʢʦʨʥʝʡ ʪʦʤʘʪʘ (Solanum 

lycopersicum L.) ʩʦʨʪʘ çʈʝʢʦʨʜʩʤʝʥè ʚ ʫʩʣʦʚʠʷʭ NaCl-ʟʘʩʦʣʝʥʠʷ in vitro / ʃ. ʈ. ɹʦʛʦʫʪʜʠʥʦʚʘ, 
ɽ. ʅ. ɹʘʨʘʥʦʚʘ, ɻ. ɹ. ɹʘʨʘʥʦʚʘ, ʅ. ɺ. ʂʦʥʦʥʝʥʢʦ, ɽ. ʄ. ʃʘʟʘʨʝʚʘ, ɽ. ɸ. ʉʤʠʨʥʦʚʘ, ʄ. ʈ. ʍʘʣʠʣʫʝʚ // ʎʠʪʦ-
ʣʦʛʠʷ. ï 2019. ï ʊ. 61, ˉ 12. ï ʉ. 998ï1013. 

A simple and effective bioassay method suitable to comparative in vitro study of tomato salt tolerance at 
early development stages / M. R. Khaliluev, L. R. Bogoutdinova, G. N. Raldugina, E. N. Baranova // Methods 
Protoc. ï 2022. ï Vol. 5. ï P. 11. doi: 10.3390/mps5010011 

Characteristics of root cells during in vitro rhizogenesis under action of NaCl in two tomato genotypes 
differing in salt tolerance / L. R. Bogoutdinova, E. N. Baranova, N. V. Kononenko, I. A. Chaban, L. N. Konovalo-
va, A. A. Gulevich, E. M. Lazareva, M. R. Khaliluev // Int. J. Plant Biol. ï 2023. ï Vol. 14. ï P. 104ï119. doi: 
10.3390/ijpb14010010 
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ʀʥʞʠʨ (Ficus carica L.) ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ Moraceae ʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 
ʢʫʣʴʪʫʨʦʡ ʜʣʷ ʤʥʦʛʠʭ ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʦʚ. ʈʦʜʠʥʘ ʠʥʞʠʨʘ ï ɿʘʧʘʜʥʘʷ ɸʟʠʷ, ʥʦ ʦʥ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʦ ʚʩʝʤʫ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤʫ ʨʝʛʠʦʥʫ, ʘ ʪʘʢʞʝ ʚ ʀʥʜʠʠ, ʂʠʪʘʝ, ɹʨʘʟʠ-
ʣʠʠ, ʉʐɸ, ɸʚʩʪʨʘʣʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ. ʇʦʧʫʣʷʨʥʦʩʪʴ ʠʥʞʠʨʘ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʝʛʦ 
ʚʳʨʘʱʠʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʜʝʨʝʚʴʝʚ, ʠʭ ʨʘʥʥʠʤ ʚʩʪʫʧʣʝʥʠʝʤ ʚ ʧʣʦ-
ʜʦʥʦʰʝʥʠʝ, ʚʳʩʦʢʠʤʠ ʚʢʫʩʦʚʳʤʠ, ʧʠʪʘʪʝʣʴʥʳʤʠ ʠ ʣʝʯʝʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʣʦʜʦʚ. 
ʀʥʞʠʨ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʙʦʛʘʪʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʢʘʣʴʮʠʷ, ʢʘʣʠʷ, ʞʝʣʝʟʘ ʠ 
ʢʣʝʪʯʘʪʢʠ. ʂʣʦʥʘʣʴʥʦʝ ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʝ ï ʦʜʥʘ ʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʣʫʯʝʥʠʷ ʨʘʩʪʝ-
ʥʠʡ ʠʥʞʠʨʘ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ, ʷʚʣʷʶʱʘʷʩʷ ʙʦʣʝʝ ʙʳʩʪʨʳʤ ʤʝʪʦʜʦʤ ʨʘʟ-
ʤʥʦʞʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʯʝʨʝʥʢʦʚʘʥʠʷ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ ʠʥʜʫʢʮʠʶ ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʷ 
ʠʥʞʠʨʘ (Ficus carica L.) in vitro. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʨʝʛʫ-
ʣʷʪʦʨʦʚ ʨʦʩʪʘ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʜʚʘ ʙʝʟʚʠʨʫʩʥʳʭ ʩʦʨʪʘ ʉʘʙʨʫʮʠʷ ʈʦʟʦʚʘʷ ʠ ʅʘʠʨʘʥʥʝʡ-
ʰʠʡ ʌʠʦʣʝʪʦʚʳʡ, ʨʘʥʝʝ ʚʚʝʜʝʥʥʳʝ ʠ ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʚ ʫʩʣʦʚʠʷʭ in vitro. ɺ ʢʘʯʝʩʪʚʝ 
ʵʢʩʧʣʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʙʝʛʠ ʜʣʠʥʦʡ 1 ʩʤ ʙʝʟ ʣʠʩʪʴʝʚ. ɹʳʣʦ ʠʩʧʳʪʘʥʦ 5 ʚʘʨʠʘʥʪʦʚ 
ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʥʘ ʦʩʥʦʚʝ ʙʘʟʦʚʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʄʫʨʘʩʠʛʝ ʠ ʉʢʫʛʘ (ʄʉ) ʩ 
ʢʦʤʙʠʥʘʮʠʷʤʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ (6-ɹɸʇ, ʢʠʥʝʪʠʥ, 2iP) ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 1,0 ʤʛ/ʣ ʠ ʚ 
ʩʦʯʝʪʘʥʠʠ ʩ 0,25 ʤʛ/ʣ ʅʋʂ ʠ 0,5 ʤʛ/ʣ ɻʂ3. ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʘ ʩʨʝʜʘ ʄʉ ʙʝʟ ʨʝʛʫʣʷʪʦ-
ʨʦʚ ʨʦʩʪʘ. ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ in vitro ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ 
ʠʥʞʠʨʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘ ʤʦʨʬʦʛʝʥʝʟ in vitro ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʵʪʠʭ ʢʫʣʴʪʫʨ ʚʣʠʷʶʪ ʪʘʢʠʝ 
ʬʘʢʪʦʨʳ, ʢʘʢ ʩʦʯʝʪʘʥʠʝ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. ʅʘʰʠ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʩʨʝʜʝ 6-ɹɸʇ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʘ 
ʘʜʚʝʥʪʠʚʥʳʭ ʤʠʢʨʦʧʦʙʝʛʦʚ ʩʦʨʪʦʚ ʉʘʙʨʫʮʠʷ ʈʦʟʦʚʘʷ ʠ ʅʘʠʨʘʥʥʝʡʰʠʡ ʌʠʦʣʝʪʦʚʳʡ 
(3,9Ñ0,52 ʠ 4,6Ñ0,34 ʰʪ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʣʠʩʪʴʝʚ. ʄʠʢʨʦʧʦʙʝʛʠ ʙʳʣʠ ʢʦʤʧʘʢʪʥʳʤʠ, 
ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ, ʩ ʥʝʙʦʣʴʰʠʤʠ ʤʝʞʜʦʫʟʣʠʷʤʠ ʠ ʣʠʩʪʴʷʤʠ. ʂʠʥʝʪʠʥ ʧʨʝʚʦʩʭʦʜʠʣ 
ɹɸʇ ʠ 2iʨ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʜʣʠʥʳ ʘʜʚʝʥʪʠʚʥʳʭ ʤʠʢʨʦʧʦʙʝʛʦʚ (1,13Ñ0,22 ʠ 1,48Ñ0,14 ʩʤ, 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʧʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʣʠ ʫʜʣʠʥʝʥʠʝ ʤʝʞʜʦʫʟʣʠʡ, ʘ ʚ ʦʩʥʦʚʘʥʠʠ ʧʦʙʝʛʘ 
ʬʦʨʤʠʨʦʚʘʣʩʷ ʨʳʭʣʳʡ ʢʘʣʣʫʩ. ʋ ʩʦʨʪʘ ʉʘʙʨʫʮʠʷ ʈʦʟʦʚʘʷ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʥʘʠʙʦʣʴʰʝʝ 
ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʡ (2,2Ñ0,93 ʰʪ.) ʚ ʢʦʥʪʨʦʣʝ, ʘ ʫ ʩʦʨʪʘ ʅʘʠʨʘʥʥʝʡʰʠʡ ʌʠʦʣʝʪʦʚʳʡ ʦʙ-
ʨʘʟʦʚʘʥʠʝ ʢʦʨʥʝʡ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʩ 1,0 ʤʛ/ʣ 2iP (1,8Ñ0,74 ʰʪ.). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦ-
ʮʝʩʩ ʤʦʨʬʦʛʝʥʝʟʘ ʟʘʚʠʩʝʣ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠ ʩʦʯʝʪʘ-
ʥʠʷ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. ʇʨʦʣʠʬʝʨʘʮʠʷ ʘʜʚʝʥʪʠʚʥʳʭ ʧʦʙʝʛʦʚ ʧʨʦʠʩʭʦʜʠʣʘ ʥʘ ʧʠʪʘ-
ʪʝʣʴʥʦʡ ʩʨʝʜʝ ʄʉ, ʩʦʜʝʨʞʘʚʰʝʡ 1,0 ʤʛ/ʣ 6-ɹɸʇ, 0,25 ʤʛ/ʣ ʅʋʂ ʠ 0,5 ʤʛ/ʣ ɻʂ3. ʇʨʠ 
ʵʪʦʤ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ ʘʜʚʝʥʪʠʚʥʳʭ ʤʠʢʨʦʧʦʙʝʛʦʚ/ʵʢʩʧʣʘʥʪ ʠ ʠʭ 
ʩʨʝʜʥʝʡ ʜʣʠʥʝ ʫ ʩʦʨʪʦʚ ʠʥʞʠʨʘ ʉʘʙʨʫʮʠʷ ʈʦʟʦʚʘʷ ʠ ʅʘʠʨʘʥʥʝʡʰʠʡ ʌʠʦʣʝʪʦʚʳʡ: 
3,9Ñ0,52 ʠ 4,6Ñ0,34 ʰʪ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

    .  FNNS-2022-0002  « -
»    «   ,   -

 » (« »)  « - » ( , ). 
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ɺʃʀʗʅʀɽ ʇʈɽʇɸʈɸʊʆɺ ɻʈʀɹʅʆɻʆ ʇʈʆʀʉʍʆɾɼɽʅʀʗ  
ʅɸ ʌʀɿʀʆʃʆɻʆ-ʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ ʇɸʈɸʄɽʊʈʓ ʈɸʉʊɽʅʀʁ 
TRITICUM AESTIVUM L. 

ɸ. ʅ. ʐʘʪʝʨʥʠʢʦʚ, ʆ. ʄ. ʎʠʚʠʣʝʚʘ, ʅ. ɺ. ɽʚʩʝʝʚʘ 
ʀɹʌʈʄ ʈɸʅ, ʌʀʎ çʉʘʨʘʪʦʚʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈɸʅè, ʉʘʨʘʪʦʚ, ʈʦʩʩʠʷ 
andrejsh93@gmail.com 

ʄʝʪʘʙʦʣʠʪʳ ʚʳʩʰʠʭ ʛʨʠʙʦʚ-ʙʘʟʠʜʠʦʤʠʮʝʪʦʚ ʢʘʢ ʧʨʦʜʫʮʝʥʪʦʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʤʦʛʣʠ ʙʳ ʩʦʩʪʘʚʠʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʧʨʠʨʦʜʥʳʭ 
ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ. ʆʜʥʘʢʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʤʘʢʨʦʤʠʮʝʪʦʚ ʚ ʨʘʩʰʠʨʝʥʠʝ ʩʧʝʢʪʨʘ ʠ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʬʠʪʦʩʪʠʤʫʣʷʪʦʨʦʚ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʩʪʦʷʥʠʶ ʠʟʫʯʝʥʥʦʩʪʠ ʚʦʧʨʦʩʘ. ɺ ʯʘʩʪʥʦʩʪʠ, 
ʜʘʥʥʳʝ ʦ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘʭ ʥʘ ʦʩʥʦʚʝ ʢʩʠʣʦʪʨʦʬʥʳʭ ʙʘʟʠʜʠʦʤʠʮʝʪʦʚ ʚ ʣʠʪʝʨʘʪʫʨʝ 
ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʧʨʝʧʘʨʘʪʦʚ, 
ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʚʥʝʢʣʝʪʦʯʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʩʲʝʜʦʙʥʳʭ ʠ/ʠʣʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʙʘʟʠʜʠʦʤʠʮʝʪʦʚ, ʥʘ ʬʠʟʠʦʣʦʛʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʨʦʩʪʢʦʚ ʷʨʦʚʦʡ 
ʧʰʝʥʠʮʳ (Triticum aestivum L.) ʩʦʨʪʘ ʉʘʨʘʪʦʚʩʢʘʷ 29. 

ɹʠʦʧʨʝʧʘʨʘʪʳ ʧʦʣʫʯʘʣʠ ʥʘ ʦʩʥʦʚʝ ʧʦʛʨʫʞʝʥʥʳʭ ʤʦʥʦʢʫʣʴʪʫʨ ʙʘʟʠʜʠʦʤʠʮʝʪʦʚ ʠ 
ʠʭ ʙʠʥʘʨʥʳʭ ʢʫʣʴʪʫʨ ʩ ʬʠʪʦʩʪʠʤʫʣʠʨʫʶʱʠʤʠ ʙʘʢʪʝʨʠʷʤʠ. ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 
ʜʘʥʥʳʭ ʧʦ ʚʣʠʷʥʠʶ ʠʟʫʯʘʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʤʠʢʨʦʙʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘ ʧʨʦʨʦʩʪʢʠ 
ʧʰʝʥʠʮʳ ʧʦʟʚʦʣʠʣ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʦʪʚʝʪʥʘʷ ʨʝʘʢʮʠʷ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ, 
ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʪʝʥʠʡ, 
ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʘ ʚ ʩʣʫʯʘʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ Ganoderma lucidum 
1315, Laetiporus sulphureus 120707, Flammulina velutipes 0535. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʩʨʝʜʫ 
ʚʳʨʘʱʠʚʘʥʠʷ ʧʰʝʥʠʮʳ ʙʠʦʦʙʨʘʟʮʦʚ ʠʟ ʙʠʥʘʨʥʳʭ ʢʫʣʴʪʫʨ G. lucidum ʩ ʙʘʢʪʝʨʠʷʤʠ 
Bradyrhizobium japonicum, Stenotrophomonas sp., Pseudomonas fluorescens ʠ 
Pseudomonas putida ʥʘʙʣʶʜʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʣʠʩʪʘ ʧʨʠʤʝʨʥʦ ʥʘ 20 %, ʘ ʪʘʢʞʝ 
ʚʦʟʨʘʩʪʘʥʠʝ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʣʠʩʪʘ ï ʚ 1,5 ʨʘʟʘ ʠ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʢʦʨʥʷ ï ʥʘ 30%. 
ɸʥʘʣʦʛʠʯʥʦ ʜʝʡʩʪʚʦʚʘʣʠ ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ L. sulphureus, ʚʳʨʘʱʝʥʥʦʛʦ ʩ 
B. japonicum, Stenotrophomonas sp., Ps. fluorescens ʠʣʠ Ps. putida: ʩʳʨʘʷ ʠ ʩʫʭʘʷ 
ʙʠʦʤʘʩʩʘ ʣʠʩʪʘ ʧʨʦʨʦʩʪʢʦʚ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ 30% ʠ 50% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 
ʥʝʦʙʨʘʙʦʪʘʥʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. ʄʝʪʘʙʦʣʠʪʳ ʤʘʢʨʦʤʠʮʝʪʘ F. velutipes, ʢʫʣʴʪʠʚʠʨʫʝʤʦʛʦ 
ʩ ʣʶʙʳʤ ʠʟ ʠʟʫʯʝʥʥʳʭ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʶ ʜʣʠʥʳ ʣʠʩʪʘ 
ʧʨʦʨʦʩʪʢʦʚ ʧʰʝʥʠʮʳ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 15 %. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ 
ʦʮʝʥʠʚʘʪʴ ʨʷʜ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠʟ ʛʨʠʙʥʳʭ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦ-ʛʨʠʙʥʳʭ ʢʫʣʴʪʫʨ 
ʙʘʟʠʜʠʦʤʠʮʝʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ, ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʧʰʝʥʠʮʳ. 

         22-24-
00415, https://rscf.ru/project/22-24-00415/. 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
Tsivileva O. M. Bacteria of the Azospirillum genus for the optimization of the artificial culture of 

xylotrophic mushrooms / O. M. Tsivileva, A. N. Shaternikov, V. E. Nikitina // Biotekhnologiya. ï 2020. ï 
Vol. 36, N 2. ï P. 16ï25. doi 10.21519/0234-2758-2020-36-2-16-25 

Tsivileva O. M. Edible mushrooms could take advantage of the growth-promoting and biocontrol poten-
tial of Azospirillum / O. M. Tsivileva, A. N. Shaternikov, E. G. Ponomareva // Proceedings of the Latvian Acad-
emy of Sciences, Section B: Natural, Exact, and Applied Sciences. ï 2022. ï Vol. 76, N 2. ï P. 211ï217. doi 
10.2478/prolas-2022-0032 
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ɾʀɿʅɽʉʇʆʉʆɹʅʆʉʊʔ ʀ ʆʇʊʀʄɸʃʔʅʓɽ ʉʈʆʂʀ ʍʈɸʅɽʅʀʗ ʇʓʃʔʎʓ 
ʇʈɽɼʉʊɸɺʀʊɽʃɽʁ ʈʆɼɸ PINUS PUMILA 

ʀ. ʉ. ʐʝʚʝʣʝʚʘ, ʊ. ʀ. ɻʦʣʦʚʘʥʦʚʘ 
ʉʌʋ, ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 
issheveleva@sfu-kras.ru 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʳʣʴʮʳ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 
ʥʦʨʤʘʣʴʥʦʛʦ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʟʘʨʦʜʳʰʘ ʩʝʤʷʥ. ʆʩʥʦʚʥʦʡ ʮʝ-
ʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ ʧʳʣʴʮʳ, ʘ ʪʘʢʞʝ 
ʦʧʨʝʜʝʣʝʥʠʝ ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ, ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʳʣʴʮʳ ʩ 
ʨʘʟʣʠʯʥʳʤʠ ʩʨʦʢʘʤʠ ʧʳʣʝʥʠʷ ʚ ʩʝʣʝʢʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʥʘ ʜʘʣʴ-
ʥʠʝ ʨʘʩʩʪʦʷʥʠʷ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʙʳʣ ʚʳʙʨʘʥ ʢʝʜʨʦʚʳʡ ʩʪʣʘʥʠʢ (Pinus pumila). 
ʄʦʜʝʣʴʥʳʝ ʜʝʨʝʚʴʷ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʩʝʚʝʨʝ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ɹʦʜʘʡʙʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 
(58Á12ǋ28ǌ ʩ. ʰ. 114Á38ǋ45ǌ ʚ. ʜ.). 

ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʠ ʩ 21 ʧʦ 25 ʠʶʥʷ 2022 ʛ. ʉ ʜʝʨʝʚʴʝʚ ʩʦʙʠʨʘʣʠ ʩʪʨʦʙʠʣʳ 
ʚ ʧʘʢʝʪʠʢʠ ʠʟ ʢʘʣʴʢʠ ʠ ʨʘʩʢʣʘʜʳʚʘʣʠ ʚ ʦʜʠʥ ʩʣʦʡ ʜʣʷ ʧʨʦʩʫʰʢʠ. ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ 
ʧʳʣʴʮʳ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʚʠʩʷʯʝʡ ʢʘʧʣʠ ʚ ʛʝʨʤʝʪʠʯʥʦʡ ʢʘʤʝʨʝ. ʂʘʧʣʷ ʧʦʤʝʱʘʣʘʩʴ 
ʥʘ ʧʦʢʨʦʚʥʦʝ ʩʪʝʢʣʦ, ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʢʘʤʝʨʳ ʜʦʩʪʠʛʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʚʘʟʝʣʠʥʘ. ʇʳʣʴʮʫ 
ʧʨʦʨʘʱʠʚʘʣʠ ʚ 5, 10 ʠ 15%-ʥʦʤ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ ʩʘʭʘʨʦʟʳ ʚ ʪʝʯʝʥʠʝ 72 ʯ ʧʨʠ ʪʝʤʧʝ-
ʨʘʪʫʨʝ 22ï24 Áʉ. ʂʘʤʝʨʳ ʩ ʧʦʩʝʷʥʥʦʡ ʧʳʣʴʮʦʡ ʧʦʤʝʱʘʣʠ ʚ ʩʚʝʪʣʦʝ ʧʦʤʝʱʝʥʠʝ ʣʘʙʦʨʘ-
ʪʦʨʠʠ (ʥʦ ʙʝʟ ʧʨʷʤʦʛʦ ʧʦʧʘʜʘʥʠʷ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ). ʇʦʩʝʚ ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʝʭ ʧʦʚʪʦʨʥʦ-
ʩʪʷʭ, ʧʦʜʩʯʝʪ ʧʨʦʠʟʚʦʜʠʣʠ ʚ 3 ʧʦʣʷʭ ʟʨʝʥʠʷ. ʇʳʣʴʮʫ ʩʯʠʪʘʣʠ ʧʨʦʨʦʩʰʝʡ, ʝʩʣʠ ʧʳʣʴʮʝ-
ʚʘʷ ʪʨʫʙʢʘ ʜʦʩʪʠʛʘʣʘ ʨʘʟʤʝʨʘ ʧʳʣʴʮʝʚʦʛʦ ʟʝʨʥʘ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʳʣʴʮʳ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʧʳʣʴʮʫ ʧʦ-
ʤʝʱʘʣʠ ʚ ʵʢʩʠʢʘʪʦʨ ʩ ʩʠʣʠʢʘʛʝʣʝʤ. ʍʨʘʥʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4ï5 Áʉ. ʆʜʥʦʢʨʘʪʥʦʝ 
ʧʨʦʨʘʱʠʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʧʦ ʚʳʰʝʦʧʠʩʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʯʝʨʝʟ 3, 6 ʠ 9 ʤʝʩʷʮʝʚ. 

ʄʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ ʄʀʂʄɽɼ-6 ʃʆʄʆ 
(ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ) ʩ ʚʠʜʝʦʥʘʩʘʜʢʦʡ DSM510. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʧʨʦʨʘʱʠʚʘʥʠʠ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ 
ʥʘʙʣʶʜʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʭ ʧʳʣʴʮʝʚʳʭ ʪʨʫʙʦʢ ʥʘ 
ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʩ 15 % ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʘʭʘʨʦʟʳ (98 % ʧʨʦʨʘʩʪʘʥʠʷ). ʍʫʞʝ ʚʩʝʛʦ 
ʧʨʦʨʘʩʪʘʥʠʝ ʙʳʣʦ ʥʘ ʩʨʝʜʝ ʩ 5 % ʩʘʭʘʨʦʟʦʡ (34 %). ʅʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʞʠʟʥʝʩʧʦ-
ʩʦʙʥʦʩʪʠ ʧʳʣʴʮʳ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʧʨʠ ʝʝ ʭʨʘʥʝʥʠʠ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʤʝʩʷʮʝʚ (95 %), ʦʜ-
ʥʘʢʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ ʧʳʣʴʮʳ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ (9 ʤʝʩʷʮʝʚ) ʞʠʟʥʝ-
ʩʧʦʩʦʙʥʦʩʪʴ ʩʥʠʞʘʣʘʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ (78 %). ʕʪʦ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠ 
ʜʣʠʥʝ ʧʳʣʴʮʝʚʳʭ ʪʨʫʙʦʢ, ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ ʨʘʟʤʝʨʳ ʪʝʣʘ ʧʳʣʴʮʝʚʦʛʦ ʟʝʨʥʘ. 
ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʳʣʴʮʫ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ ʤʦʞʥʦ ʭʨʘʥʠʪʴ ʜʣʠ-
ʪʝʣʴʥʦʝ ʚʨʝʤʷ (ʦʢʦʣʦ ʛʦʜʘ) ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʦʪʝʨʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʧʨʦʨʘʩʪʘʥʠʶ, ʠ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʚ ʜʘʣʴʥʝʡʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ. 
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IN VITRO CULTURE IN CONSERVATION RARE PLANT SPECIES  
FROM THE AMARYLLIDACEAE FAMILY 

M. Ghereg, N. Ciorchina, M. Tabara 
USM, ñAlexandru Ciubotaruò National Botanical Garden (Institute), Chisinau, Republic of Moldova 
melaniaghereg@gmail.com 

Research on the preservation of rare plant species from the Amaryllidaceae family 
through vitroculture is successfully carried out in the Republic of Moldova, being carried out 
within the Embryology and Biotechnology Laboratory of the National Botanical Garden (In-
stitute) "Alexandru Ciubotaru", USM. The aim of this work is to develop efficient technology 
for the multiplication of rare plants: Galanthus nivalis L., Galanthus plicatus Bieb., Leucojum 
aestivum L. and Sternbergia colchiciflora Waldst. & Kit. and obtaining seed material by in 
vitro culture. 

Plant species from the Amaryllidaceae family are valued in natural ecosystems for their 
decorative appearance, while also representing a natural source of products in the medical in-
dustry. Having a high degree of vulnerability, in the Republic of Moldova they are protected 
by law, being included in the Red Book, 3rd edition. They live in deciduous forests, thickets, 
moist and shady meadows, plains, hills and clearings. The rate of reproduction is low, as 1-
2 bulbs are formed per year, and the development of plants from seed takes five or more years 
before they flower and produce seed. 

The use of the in vitro method presents some advantages: obtaining a large number of 
seedlings, starting from a single plant in a short period of time and using a limited space. This 
represents a set of techniques that involve the use of some asepsis elements and the creation 
of the conditions of a perfectly controlled environment of humidity, temperature and light. 

In vitro initiation is an option for the regeneration of rare and endangered plant species. 
For the introduction of rare plant species from the Amaryllidaceae family in vitro culture, a 
very important stage is the asepticization of the plant material. Sterilization is carried out ac-
cording to a certain optimal protocol, but it can vary depending on the characteristics of the 
plant. Bulbs with a size of 0,5ï1,0 cm in diameter were used as plant material. Four sterilizing 
reagents were tested: sodium hypochlorite, calcium hypochlorite, ethyl alcohol, and mercuric 
chloride. Optimum results were obtained when using mercuric chloride with a concentration 
of 0,1%. The viability of the G. nivalis and G. plicatus species explants was over 60%, and in 
the St. colchiciflora and L. aestivum ï about 70 %. When using the other reagents for the 
asepsis of the bulbs, the explants showed contamination of mycotic and bacterial origin in 
most of the inocula. The aseptic plant material was grown on Murashige & Skoog, 1962 (MS) 
basic medium supplemented with cytokinins 6ïbenzylaminopurine (BAP) and zeatin in con-
centrations of: 0,5/1,0/2,0/3,0 mg/l. Explants were placed under growth chamber conditions 
for a period of three weeks. 

The research carried out for the microcloning of rare plant species from the Amaryllida-
ceae family, revealed positive results when using medium supplemented with BAP. The re-
sults regarding the number of microclones formed vary depending on its concentration in the 
nutrient medium for each species. The tested concentrations of zeatin had a negative effect on 
the development of microclones. 

The research was carried out with the support of ANCD within the research and inno-
vation project of the State Program: 20.80009.7007.19 "Introduction and development of 
technologies for multiplication and cultivation by conventional techniques and in vitro cul-
tures of new woody plant species". 
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METAL-TOLERANT ORGANISMS OF MUNICIPAL SEWAGE SLUDGE 

L. V. Perelomov 1, O. I. Sizova 2, L. G. Mukhtorov 1, A. V. Tretyakova 1,  
M. M. Gertsen 1, Yu. M. Atroshchenko 1
1 Tula State Lev Tolstoy Pedagogical University, Tula, Russia 
2 Federal Research Center ñPushchino Scientific Center for Biological Research of the Russian Acad-
emy of Sciencesò, G. K. Skryabin Institute of Biochemistry and Physiology of Microorganisms of 
RAS, Pushchino, Russia 
perelomov@rambler.ru 

Wastewater treatment plants generate huge amounts of sewage sludge, and their further 
disposal depends on the used in the treatment technologies and spontaneously occurring mi-
crobiological processes. Sewage sludge has a high microbial diversity, which affects the min-
eralization of their organic matter and the transformation of toxic compounds into harmless or 
less toxic ones. At the same time, the microorganisms of sewage sludge must be resistant to a 
wide range of unfavorable chemical, physical and physico-chemical factors, including im-
portant environmental pollutants ï heavy metals. 

From municipal sewage sludge of different ages, 12 strains of gram-negative and gram-
positive bacteria with simultaneous tolerance to two or more heavy metals: Co, Ni, Cu, Zn, 
Cd and Pb at concentrations of 3ï5 mmol were isolated and identified as a result of Senger 
sequencing. The identified metal-tolerant strains belong to the species Serratia fonticol , 
Rhodococcus qingshengii, Pseudomonas fragi, Stenotrophomonas maltophilia, Pseudomonas 
extremaustralis, Pseudomonas cedrina, Serratia liquefaciens and Citrobacter freundii. Some 
bacteria could alter the color of their colonies when cultivated on media enriched with heavy 
metals. The metal tolerance of isolated bacterial strains correlated with the maximum content 
of heavy metals in their habitat in a significant number of cases. 

The ecological and physiological features of the isolated strains were studied. The range 
of optimal growth temperatures for most strains was 15-30ÁC, although some strains grew at 
7ÁC. All isolated strains grew in the pH range of 5-9. Satisfactory growth of two strains was 
noted in an acidic medium at pH 4. Most of the strains grew in the NaCl concentration range 
of 1-5%. Often, differences in ecological and physiological characteristics were more signifi-
cant between strains of the same species compared to different species, which may indicate a 
possible gene transfer between strains in extreme habitat conditions. 

The identified metal-tolerant strains were tested for antibiotic resistance. Some strains 
were resistant to several antibiotics at once, which is of undoubted interest. The multire-
sistance to antibiotics is an indirect confirmation of the presence of antibiotic resistance plas-
mids in these strains. 

It is possible that cultivating isolated bacterial nonpathogenic strains and their introduction 
into communities of other sewage sludge microorganisms could improve the efficiency of their 
biological treatment from organic and inorganic pollutants and expand the scopes of safe use. 

This research was funded by the Russian Science Foundation Grant No. 22-24-20074 
(regional competition), held jointly with the authorities of the subject of the Russian Federa-
tion (Tula region). 

ʆʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʦʚ ʧʦ ʪʝʤʘʪʠʢʝ ʜʦʢʣʘʜʘ 
Metal-tolerant bacteria of wastewater treatment plant in a Large city / L. Perelomov, O. Sizova, 

M. M. Rahman, I. Perelomova, T. Minkina, S. Sokolov, Y. Atroshchenko // Sustainability. ï 2022. ï 
Vol. 14 (18). ï Art. 11335. doi: 10.3390/su141811335 
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STRESS INDUCED MORPHOLOGY OF CANCER HeLa CELLS BY THE ñEARLYò 
PROTEINS OF PAPILLOMAVIRUS TYPE16 E2, E6, E7 AND THERAPEUTIC L ï 
AMINO ACID OXIDASE AND D-AMINO ACID OXIDASE: DOES HeLa CELLS 
FORM BIOFILMS ON THE SURFACE OF MICE LUNG CANCER TUMORS? 

N. I. Rekoslavskaya, A. S. Stolbikov 
SIPPB SB RAS, Irkutsk, Russia 
rekoslavskaya@sifibr.irk.ru 

Mice lungs are the excellent experimental model to study immunological and oncolytic 
properties of antibodies, cancer regressing viral proteins and anticancer therapeutics. Cancer 
HeLa cells injected into hips of adult mice (6 months of the age, 35-40 g of weight) evoked 
different types of tumors as followed: in testes, stomach, liver, lungs etc. Vaccination of these 
infected mice with oral vaccine made on the basis of "early" protein HPV16 E2 from tomato 
transgenic with hpv16E2 cancelled the tumor formation on testes in a 5 days. The regression 
of mice tumors accompanied by the significant increase in the content of interferon, T cell 
receptor, CD4/CD8 T lymphocytes and activation of apoptotic enzymes: granzyme B, perfor-
in and granulysin. To study the viability of HeLa cells, "early" proteins of HPV16 E2, E6 and 
E7 synthesized in tomato as well as L-amino acid oxidase (LAAO) and D-amino acid oxidase 
(DAAO) were added to grown up suspension of HeLa cells.  The ratio of alive/dead HeLa 
cells was estimated by vital dye nitrotetrazolium blue and dye for indication of dead cells the 
trypan blue. The addition of HPV16 E6 or HPV16 E7 resulted to aging of HeLa cells with lost 
of adhesion from the surface of flask bottom and floating. But the trypan blue dye did not col-
ored Hela cells after treating with HPV16 E6 or E7. Combined with CRISPR/CAS module, 
HPV16 E6 and E7 did destroyed HeLa cells and trypan blue colored them in dark blue color. 
HPV16 E2 strongly acted on HeLa cells and dramatically destroyed them jadging by coloring 
with trypan blue. HeLa cells were killed by blood serum of mice vaccinated with oral vaccine 
made on the basis of tomato fruit transgenic with HPV16 E2 either. L-amino acid oxidase 
(LAAO) and D-amino acid oxidase (DAAO) destroyed HeLa cells and dark blue color ap-
peared after addition of trypan blue. After 1ï2 hours of exposition with E2, blood serum, 
LAAO or DAAO, HeLa cells formed structures resembling snow patterns on glass or simplast 
without dividing onto cells sometimes becoming uncolored which seemed to be biofilms 
made with lung surfactant. Isolated mice lungs were placed in grown suspension of HeLa 
cells and to the next day were covered with spreaded dividing cells or tumors. If the isolated 
lungs were placed in suspension of HeLa cells together with vaccine material of tomato fruit 
transgenic with HPV16 E2, there were no tumors or tumor-like dividing cells on the surface 
of inoculated lungs. Nevertheless, when parts of these lungs (or whole treated lungs) were 
placed on the fresh DMEM medium again, the thin monolayer of HeLa cells was formed on 
the bottom of Cornberg flasks as before. But these HeLa cells only partly (about 30-40%) 
were colored with trypan blue dye. In order to understand the action point of the efforts of 
HPV16 E2, inhibitory antibodies to check-points: to PD-1 of receptor on T cells and to cancer 
receptor PD-L1 were employed using HPV16 E2 as an activator in Elispot. The inoculation of 
HeLa cells with inhibitory anti-PD-L1 IgG have increased the amount of T cells up to 
10 times of the level of synthesis of interferon and the activities of granzyme B and perforin. 
If isolated mice lungs were inoculated with HeLa cells, the tumors appeared to the next day. 
Then LAAO or DAAO were added to these infected lungs, tumors disappeared in 3ï5 days. 
The suggestion was done that the biofilms covering tumors on lungs were destroyed by 
LAAO or DAAO or by HPV16E2 but perhaps in a different ways. 
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ʉʠʥʝʪʦʚʘ ʄ. ɸ. ï 163 
ʉʢʨʠʧʘʣʴʱʠʢʦʚʘ ʃ. ʅ. ï 92, 109 
ʉʢʨʳʙʳʢʠʥʘ ʉ. ʈ. ï 30 
ʉʤʠʨʥʦʚʘ ɻ. ɺ. ï 40, 61, 70, 74 
ʉʤʠʨʥʦʚʘ ɽ. ʆ. ï 73, 200 
ʉʦʙʝʥʠʥ ɸ. ɺ. ï 47 
ʉʦʜʠʢʟʦʜʘ ʄ. ʉ. ï 84 
ʉʦʢʦʣʦʚʘ ʃ. ɻ. ï 180, 197, 201 
ʉʦʣʦʚʯʝʥʢʦ ɸ. ɽ. ï 65, 162, 186 
ʉʦʣʦʚʴʝʚ ɸ. ɻ. ï 66 
ʉʧʠʨʠʜʦʥʦʚʘ ɽ. ɺ. ï 31, 49, 67 
ʉʪʘʚʠʮʢʘʷ ɿ. ʆ. ï 68 
ʉʪʘʩʦʚʘ ɺ. ɺ. ï 109 
ʉʪʝʧʘʥʦʚ ɸ. ɺ. ï 30 
ʉʪʦʣʙʠʢʦʚ ɸ. ʉ. ï 194 
ʉʪʦʤ ɼ. ʀ. ï 173 
ʉʪʨʫʥʥʠʢʦʚʘ ʆ. ʂ. ï 150 
ʉʫʙʙʦʪʠʥ ɸ. ʄ. ï 179 

ʉʫʥʜʳʨʝʚʘ ʄ. ɸ. ï 69 
ʉʫʧʨʫʥ ɸ. ʈ. ï 117, 124, 139, 153, 155 
ʉʫʪʦʨʤʠʥʘ ʃ. ɺ. ï 70 
ʉʭʘʪ ʍ. ï 62, 63 
ʉʳʨʦʚʘ ɼ. ʉ. ï 150 
ʉʳʨʦʤʷʪʥʠʢʦʚ ʄ. ʖ. ï 193 
ʊ 
ʊʘʙʘʥʶʭʦʚ ʂ. ɸ. ï 128 
ʊʘʣʴʩʢʠʭ ɸ. ʀ. ï 110 
ʊʘʩʢʠʥʘ ʂ. ɹ. ï 71 
ʊʘʪʘʨʠʥʦʚʘ ʊ. ɼ. ï 72 
ʊʝʣʴʥʦʚʘ ʊ. ʖ. ï 160 
ʊʝʨʝʥʪʴʝʚʘ ʉ. ɻ. ï 202 
ʊʝʪʝʨʶʢ ʃ. ɺ. ï 176 
ʊʠʤʝʨʛʘʣʠʥ ʄ. ɼ. ï 147 
ʊʠʤʦʬʝʝʚ ʄ. ɸ. ï 87 
ʊʠʭʦʥʦʚʘ ʆ. ɸ. ï 169 
ʊʠʰʠʥ ɼ. ɺ. ï 126 
ʊʢʘʯʝʥʢʦ ɸ. ɻ. ï 41, 64, 78, 80 
ʊʢʘʯʝʥʢʦ ʆ. ɺ. ï 146 
ʊʦʣʦʯʝʢ ʈ. ɺ. ï 105 
ʊʦʧʦʨʢʦʚʘ ʗ. ʖ. ï 29, 73, 200 
ʊʨʝʪʴʷʢʦʚʘ ɸ. ɺ. ï 203 
ʊʨʠʧʪʠ ï 133 
ʊʨʠʬʦʥʦʚʘ ʊ. ɺ. ï 25 
ʊʨʦʬʠʤʝʥʢʦ ɺ. ʈ. ï 119 
ʊʨʦʬʠʤʦʚʘ ɽ. ɻ. ï 154 
ʊʨʫʙʠʥ ʀ. ʀ. ï 141 
ʊʫʛʙʘʝʚʘ ɸ. ʉ. ï 133 
ʊʫʧʠʢʦʚʘ ɻ. ʉ. ï 111 
ʊʶʣʝʥʝʚ ɸ. ɺ. ï 74 
ʊʷʧʢʠʥ ɸ. ɺ. ï 75 
ʋ 
ʋʚʘʝʚʘ ɺ. ʃ. ï 25 
ʋʢʦʣʦʚʘ ʀ. ɺ. ï 76 
ʋʨʙʘʥʦʚʠʯ ʆ. ʖ. ï 23 
ʋʰʘʢʦʚ ɺ. ʖ. ï 74 
ʌ 
ʌʘʨʭʫʪʜʠʥʦʚ ʈ. ɻ. ï 123 
ʌʝʜʦʨʦʚ ɸ. ɸ. ï 176 
ʌʝʜʦʨʦʚʘ ɽ. ɸ. ï 50 
ʌʝʜʦʩʝʝʚʘ ʀ. ɺ. ï 23, 68 
ʌʝʜʦʪʦʚʘ ʆ. ɸ. ï 56 
ʌʝʜʷʝʚ ɺ. ɺ. ï 192 
ʌʝʜʷʝʚʘ ɸ. ɺ. ï 23 
ʌʝʦʢʪʠʩʪʦʚʘ ɸ. ɺ. ï 147 
ʌʝʩʝʥʢʦ ɸ. ʅ. ï 39 
ʌʠʣʠʥʦʚʘ ʅ. ɺ. ï 204 
ʌʠʥʠʯʝʚʘ ɸ. ɸ. ï 189 
ʌʨʦʣʦʚ ʄ. ï 205 
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ʍ 
ʍʘʙʠʙʨʘʭʤʘʥʦʚʘ ɺ. ʈ. ï 25, 58 
ʍʘʣʠʣʫʝʚ ʄ. ʈ. ï 206 
ʍʘʤʠʜʦʚ ʍ. ʅ. ï 77 
ʍʘʤʨʘʙʘʝʚʘ ɿ. ʄ. ï 84 
ʍʘʥʦʚʘ ɸ. ʉ. ï 44, 112, 157, 161 
ʍʘʦʚʘ ɽ. ɸ. ï 41, 78 
ʍʘʩʘʥʦʚʘ ɻ. ʈ. ï 113 
ʍʦʣʦʧʮʝʚʘ ɽ. ʉ. ï 79 
ʍʦʤʷʢʦʚ ʖ. ɺ. ï 137 
ʎ 
ʎʠʚʠʣʝʚʘ ʆ. ʄ. ï 208 
ʎʳʛʘʥʦʚ ɺ. ɽ. ï 127, 145 
ʎʳʛʘʥʦʚ ʀ. ɺ. ï 80 
ʎʶʧʢʘ ɺ. ɸ. ï 175 
ʏ 
ʏʘʞʝʥʛʠʥʘ ʉ. ʖ. ï 176 
ʏʘʡʢʦʚʩʢʘʷ ʃ. ɸ. ï 140 
ʏʝʣʦʤʙʠʪ ʉ. ɺ. ï 183, 207 
ʏʝʨʥʦʚʘ ɸ. ʉ. ï 185 
ʏʝʨʥʦʚʘ ɺ. ʉ. ï 148 
ʏʝʩʥʘʢʦʚ ɼ. ɸ. ï 98 
ʏʝʩʥʦʢʦʚʘ ɸ. ʅ. ï 173 
ʏʝʪʚʝʨʠʢʦʚ ʉ. ʇ. ï 147 
ʏʠʚʢʫʥʦʚʘ ʆ. ɹ. ï 65, 162, 186 
ʏʠʩʪʦʝʜʦʚʘ ɸ. ɺ. ï 48, 149 
ʏʫʚʘʰʦʚ ɸ. ɺ. ï 176 
ʏʫʢʠʥʘ ʅ. ɺ. ï 33, 133 
ʏʫʨʩʠʥʘ ʅ. ʃ. ï 189 
ʐ 
ʐʘʙʘʥʦʚʘ ɽ. ɺ. ï 114 
ʐʘʢʠʨʟʷʥʦʚ ɸ. ʍ. ï 83 
ʐʘʣʜʘʝʚʘ ʊ. ʄ. ï 94 
ʐʘʧʦʰʥʠʢʦʚ ɸ. ʀ. ï 150 
ʐʘʨʦʚ ɺ. ɺ. ï 102 
ʐʘʪʝʨʥʠʢʦʚ ɸ. ʅ. ï 208 
ʐʘʭʥʘʟʘʨʦʚʘ ɺ. ʖ.,  
ʐʚʝʮ ɼ. ʖ. ï 81 
ʐʚʝʮʦʚʘ ʅ. ɸ. ï 101 
ʐʝʚʝʣʝʚʘ ʀ. ʉ. ï 209 
ʐʝʣʢʦʚʥʠʢʦʚʘ ɺ. ʅ. ï 160 
ʐʝʨʛʠʥʘ ʆ. ɺ. ï 98, 111 
ʐʝʩʪʝʨʠʢʦʚʘ ɽ. ʄ. ï 22, 57, 82, 112 

ʐʠʙʟʫʭʦʚʘ ʂ. ɸ. ï 65, 162 
ʐʠʛʘʨʦʚʘ ɸ. ʄ. ï 23 
ʐʠʰʣʦʚʘ-ʉʦʢʦʣʦʚʩʢʘʷ ɸ. ʄ. ï 23 
ʐʤʘʢʦʚ ɺ. ʅ. ï 184 
ʐʧʘʪʦʚʘ ʊ. ɺ. ï 128 
ʐʧʠʨʥʘʷ ʀ. ɸ. ï 149 
ʐʪʘʤʤ ɽ. ɺ. ï 199 
ʐʪʝʨʥʰʠʩ ʄ. ɺ. ï 128 
ʐʫʣʴʛʘ ɽ. ʖ. ï 205 
ʐʫʨʰʘʢʦʚ ɺ. ɸ. ï 105 
ʑʝʨʙʘʢʦʚ ʇ. ʅ. ï 65, 186 
ʑʝʨʙʘʢʦʚʘ ʅ. ɺ. ï 163 
ʑʫʢʠʥʘ ʃ. ɺ. ï 195 
ʕʨʛʘʰʝʚ ɸ. ï 60 
ʖʜʘʥʦʚʘ ʉ. ʉ. ï 115 
ʖʣʜʘʰʝʚ ʈ. ɸ. ï 18, 19, 53, 83 
ʖʣʜʦʰʝʚ ʍ. ï 77 
 
ʗ 
ʗʢʫʙʦʚʘ ʄ. ʄ. ï 77, 84 
ʗʤʘʣʦʚ ʉ. ʄ. ï 113 
ʗʨʫʣʣʠʥʘ ɼ. ʈ. ï 164 
A 
Atroshchenko Yu. M. ï 211 
C 
Ciorchina N. ï 210 
G 
Gertsen M. M. ï 211 
Ghereg M. ï 210 
K 
Krutovsky K. V. ï 85 
M 
Mukhtorov L. G. ï 211 
P 
Perelomov L. V. ï 211 
R 
Rekoslavskaya N. I. ï 212 
S 
Sizova O. I. ï 211 
Stolbikov A. S. ï 212 
T 
Tabara M. ï 210 
Tretyakova A. V. ï 211 



 

www.labinstruments.ru 
sa@labinstruments.ru 

+7(499)213-2652 (ʜʦʙ. 901) 
+7(903)762-0296 

ʂʦʤʧʘʥʠʷ ʃɸɹʀʅʉʊʈʋʄɽʅʊʓ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʦʩʪʘʚʢʘʭ ʚ ʈʌ ʠ ʩʪʨʘʥʳ 
ʉʅɻ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʩʨʝʜʳ ʠʭ ʦʙʠʪʘʥʠʷ. 
ʂʦʤʧʘʥʠʷ ʃɸɹʀʅʉʊʈʋʄɽʅʊʓ ʧʦʩʪʘʚʣʷʝʪ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʙʦʪʘʥʠʢʠ ʠ ʬʠʟʠʦ-
ʣʦʛʠʠ ʨʘʩʪʝʥʠʡ, ʜʣʷ ʠʟʫʯʝʥʠʷ ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʨʝʩʧʠʨʘʮʠʠ, ʜʣʷ ʪʝʧʣʠʮ ʠ ʘʛʨʦʪʝʭʥʠʢʠ, 
ʜʣʷ ʩʝʣʝʢʮʠʠ ʠ ʬʝʥʦʪʠʧʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ! 
ɺ ʘʩʩʦʨʪʠʤʝʥʪʝ ʢʦʤʧʘʥʠʠ ʃɸɹʀʅʉʊʈʋʄɽʅʊʓ: 
 
ã  ʉʠʩʪʝʤʳ ʠʟʤʝʨʝʥʠʷ ʛʘʟʦʦʙʤʝʥʘ ʨʘʩʪʝʥʠʡ ʠ ʧʦʯʚ 
    CID Bio-Science, PP Systems, Walz, LI-COR 
ã  ʌʣʫʦʨʠʤʝʪʨʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʭʣʦʨʦʬʠʣʣʘ 
    Walz, Hansatech, PSI, LI-COR 
ã  ʇʨʠʙʦʨʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʨʝʩʧʠʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ 
    Hansatech, Qubit Systems 
 
ã  ɸʥʘʣʠʟʘʪʦʨʳ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʠ ʣʠʩʪʦʚʦʛʦ ʠʥʜʝʢʩʘ 
    CID Bio-Science, LI-COR, PSI 
ã  ɸʥʘʣʠʟʘʪʦʨʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʪʝʥʠʡ 
    CID Bio-Science, Dynamax, Regent Instruments 
ã  ɸʥʘʣʠʟʘʪʦʨʳ ʫʩʪʴʠʯʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ (ʧʦʨʦʤʝʪʨʳ) 
    Dynamax, LI-COR 
ã  ɸʥʘʣʠʟʘʪʦʨʳ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ 
    CID Bio-Science, Apogee, PSI 
ã  ɸʥʘʣʠʟʘʪʦʨʳ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ 
    Apogee, FT Green LLC, Hansatech 
ã  ɸʥʘʣʠʟʘʪʦʨʳ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ ʨʘʩʪʝʥʠʡ 
    PMS Instrument 
ã  ɸʥʘʣʠʟʘʪʦʨʳ ʢʘʯʝʩʪʚʘ ʧʣʦʜʦʚ  
    Felix Instrument 
ã  ɼʘʪʯʠʢʠ ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʨʝʛʠʩʪʨʘʪʦʨʳ ʩʠʛʥʘʣʘ ʢ ʥʠʤ 
     Apogee, Hukseflux, Walz, LI-COR 
ã  ʀ ʤʥʦʛʦʝ ʜʨʫʛʦʝ!
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sa@labinstruments.ru 

+7(499)213-2652 (ʜʦʙ. 901) 
+7(903)762-0296 

ʂʦʤʧʘʥʠʷ ʃɸɹʀʅʉʊʈʋʄɽʅʊʓ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚ ʈʌ ʠ ʩʪʨʘʥʘʭ ʉʅɻ ʚʩʝʭ ʚʝʜʫʱʠʭ 
ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘʫʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʘʩʪʝʥʠʡ ʠʟ ʉʐɸ ʠ ɽʚʨʦ-
ʧʳ: 
 

 

  
WALZ (ɻʝʨʤʘʥʠʷ) PP SYSTEMS (ʉʐɸ) 

www.walz.com www.ppsystems.com 
 

 

 

 
CID BIO-SCIENCE (ʉʐɸ) FELIX INSTRUMENTS (ʉʐɸ) 

www.cid-inc.com www.felixinstruments.com 
 

 

 

 
PMS INSTRUMENT (ʉʐɸ) FT GREEN LLC (ʉʐɸ) 

www.pmsinstrument.com www.atleaf.com 
 

 

 

 
STEVENS WATER (ʉʐɸ) APOGEE INSTRUMENTS (ʉʐɸ) 

www.stevenswater.com www.apogeeinstruments.com 
 

 

 

 
HUKSEFLUX (ɻʦʣʣʘʥʜʠʷ) DYNAMAX (ʉʐɸ) 

www.hukseflux.com www.dynamax.com 
 

 

 

 
LI-COR (ʉʐɸ) HANSATECH (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) 
www.licor.com www.hansatech-instruments.com 

 

 

 

 
PHOTON SYSTEMS (PSI) (ʏʝʭʠʷ) QUBIT SYSTEMS(ʂʘʥʘʜʘ) 

www.psi.cz www.qubitsystems.com 
 

 

 

 
REGENT INSTRUMENTS (ʂʘʥʘʜʘ) APOLLO SCITECH (ʉʐɸ) 

www.regentinstruments.com www.apolloscitech.com 
 



 

 

 





 

 
ɼʠʘʵʤ 35 ʣʝʪ ʧʨʦʯʥʦ ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠ-
ʮʠʠ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʢʘʢ ʢʨʫʧʥʝʡʰʠʡ ʧʦʩʪʘʚ-
ʱʠʢ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʘʪʘʣʦʛ ʢʦʪʦʨʦʛʦ 
ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 500 ʪʳʩ. ʪʦʚʘʨʥʳʭ ʧʦʟʠʮʠʡ.  
ɼʠʘʵʤ ʧʦʩʪʘʚʣʷʝʪ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʨʝʘʛʝʥʪʳ ʠ ʨʘʩ-
ʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʜ ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠ, ʚ ʪʦʤ ʯʠʩ-

ʣʝ ʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʨʘʩʪʝʥʠʷʤʠ. 
 
ʄʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʘʪʦʛʝʥʦʚ 
ʨʘʩʪʝʥʠʡ  
MALDI-TOF CMI-1600, Hexin Instrument, ʂʠʪʘʡ 
MALDI-TOF ʷʚʣʷʝʪʩʷ ʧʦʜʭʦʜʷʱʠʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʠʢ-
ʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʩʢʨʠʥʠʥʛʝ ʠ ʛʨʫʧʧʠʨʦʚʢʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠ-
ʯʝʩʪʚʘ ʠʟʦʣʷʪʦʚ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ: 

 ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʦ ʚʠʜʘ; 
 ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ;  
 ʥʠʟʢʠʤʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʠ ʚʨʝʤʝʥʥʳʤʠ ʨʘʩʭʦʜʘʤʠ; 
 ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ; 
 ʥʠʟʢʦʡ ʮʝʥʦʡ ʘʥʘʣʠʟʘ. 

 
ʇʨʦʪʦʯʥʘʷ ʮʠʪʦʤʝʪʨʠʷ ï ʙʳʩʪʨʳʡ ʠ ʥʘʜʝʞʥʳʡ ʤʝʪʦʜ  
ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʠʜʥʦʩʪʠ ʨʘʩʪʝʥʠʡ 
ʇʨʦʪʦʯʥʘʷ ʮʠʪʦʤʝʪʨʠʷ ʧʦʟʚʦʣʷʝʪ ʩʨʘʚʥʠʚʘʪʴ ʨʘʩʪʝʥʠʷ ʩ ʨʘʟʥʳʤ ʨʘʟ-
ʤʝʨʦʤ ʛʝʥʦʤʘ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʪʴ ʘʙʩʦʣʶʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ɼʅʂ, ʠʩ-
ʧʦʣʴʟʫʷ ʢʦʥʪʨʦʣʴʥʳʝ ʦʙʨʘʟʮʳ.  
ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʧʨʦʪʦʯʥʳʡ ʮʠʪʦʤʝʪʨ 7S ʢʠ-
ʪʘʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ BioSino.  
ʅʘ ʩʘʡʪʝ www.dia-m.ru ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʢʨʘʩʠʪʝʣʠ ʜʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʠʜʥʦʩʪʠ ï ʧʨʦʧʠʜʠʡ ʡʦʜʠʜ, ɼɸʇʀ/DAPI, Hoechst 33258.  
ɸʛʘʨ ʜʣʷ ʤʠʢʨʦʢʣʦʥʘʣʴʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʨʘʩʪʝʥʠʡ Plant, ɼʠʘʵʤ 
ʅʘʪʫʨʘʣʴʥʳʡ ʧʦʣʠʩʘʭʘʨʠʜ, ʧʦʣʫʯʘʝʤʳʡ ʠʟ ʢʨʘʩʥʳʭ ʚʦʜʦʨʦʩʣʝʡ (Rodophyta). ʍʠʤʠʯʝ-
ʩʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʧʦʣʠʤʝʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʘʛʘʨʦʟʳ ʠ 
ʘʛʘʨʦʧʝʢʪʠʥʘ. ʗʚʣʷʝʪʩʷ ʩʪʘʙʠʣʴʥʦʡ ʤʘʪʨʠʮʝʡ ʜʣʷ ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦ-
ʛʦ ʤʠʢʨʦ ʨʘʟʤʥʦʞʝʥʠʷ ʨʘʩʪʝʥʠʡ, ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ ʠ ʪʢʘʥʝʡ. ɼʦʩʪʫʧʝʥ 
ʚ ʨʘʟʥʳʭ ʬʘʩʦʚʢʘʭ: 500ʛ, 5 ʠ 25 ʢʛ. 
ɺʳʜʝʣʝʥʠʝ, ʦʯʠʩʪʢʘ ɼʅʂ, ʈʅʂ, ʛʣʠʢʦʧʨʦʪʝʠʥʦʚ  
ʅʘʙʦʨʳ ʩʝʨʠʠ  diaGene ʜʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʥʘ ʢʦʣʦʥʢʘʭ ʠ ʤʘʛʥʠʪʥʳʭ 
ʯʘʩʪʠʮʘʭ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʠʟ ʟʝʣʝʥʳʭ ʯʘʩʪʝʡ ʨʘʩ-
ʪʝʥʠʡ ʠ ʮʚʝʪʢʦʚ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʛʝʥʦʤʥʦʡ ɼʅʂ ʨʘʩʪʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ 
ʚʳʜʝʣʝʥʠʝ ʛʝʥʦʤʥʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠ ʚʠʨʫʩʥʦʡ ɼʅʂ, ʯʪʦ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 
ʦʮʝʥʢʠ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ʨʘʩʪʝʥʠʷ. 
ʇʦʤʠʤʦ ʥʘʙʦʨʦʚ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʩʝʨʠʷ diaGene ʚʢʣʶʯʘʝʪ: 

 ʄʘʛʥʠʪʥʳʝ ʯʘʩʪʠʮʳ 
 ʈʝʘʛʝʥʪʳ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʢʣʦʥʠʨʦʚʘʥʠʷ, ʤʦʜʠʬʠʢʘʮʠʠ 

ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ  
 ʈʝʘʛʝʥʪʳ ʜʣʷ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ 
 ɸʛʘʨʦʟʫ ʜʣʷ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ 



 

ʅʘʙʦʨ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʷʤʦʡ ʇʎʈ ʜʣʷ ʨʘʩʪʝʥʠʡ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʚʳʜʝʣʝ-
ʥʠʷ ɼʅʂ, Plant Direct PCR, Vazyme, ʂʠʪʘʡ 
ʄʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʨʘʩʪʠ-
ʪʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ, ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʧʦʣʠʩʘʭʘʨʠʜʳ ʠ ʧʦʣʠʬʝʥʦʣʳ.  

 ɺ ʥʘʙʦʨʝ ʧʨʠʤʝʥʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ɼʅʂ-
ʧʦʣʠʤʝʨʘʟʘ, ʫʩʪʦʡʯʠʚʘʷ ʢ ʨʘʩʪʠʪʝʣʴʥʳʤ ʠʥʛʠʙʠʪʦʨʘʤ ʇʎʈ, ʩʧʦ-
ʩʦʙʥʘʷ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʬʨʘʛʤʝʥʪʳ ɼʅʂ ʜʣʠʥʦʡ ʜʦ 5 ʪ.ʧ.ʥ.  

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʢʘʤʝʨʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʠʩʢʫʩʩʪʚʝʥ-
ʥʦ ʩʦʟʜʘʚʘʝʤʳʭ ʫʩʣʦʚʠʷʭ 
ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʢʘʤʝʨʳ ï ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʜʝʣʠʨʫʝʪ ʠ 
ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʪʘʢʠʝ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ, 
ʚʣʘʞʥʦʩʪʴ, ʦʩʚʝʱʝʥʥʦʩʪʴ, ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʚ ʪʝʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ 
ʚʨʝʤʝʥʠ. 
ʅʘ ʩʘʡʪʝ www.dia-m.ru  ʚʳ ʥʘʡʜʝʪʝ ʰʠʨʦʢʠʡ ʤʦʜʝʣʴʥʳʡ ʨʷʜ 
ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʢʘʤʝʨ ʦʪ ʢʦʤʧʘʥʠʠ Binder: 

 ʚʥʫʪʨʝʥʥʠʡ ʨʘʟʤʝʨ ʦʪ 102 ʜʦ 1020 ʣ  
  ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ ʦʪ -10 ʜʦ +100 Áʉ  
  ʈʝʛʫʣʠʨʫʝʤʳʡ ʨʝʞʠʤ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʦʪ 10 ʜʦ 

98% 
 ʅʘʣʠʯʠʝ ʤʦʜʝʣʝʡ ʩ ʚʥʫʪʨʝʥʥʠʤ ʦʩʚʝʱʝʥʠʝʤ ʢʘʤʝʨ.  

 
ʇʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ï ʙʳʩʪʨʘʷ ʠ ʧʦʣʥʘʷ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʠ ʣʠʟʠʩ 
ʩʣʦʞʥʳʭ ʦʙʨʘʟʮʦʚ 
ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʩʪʝʥʠʡ ï ʵʪʦ ʩʣʦʞʥʳʝ ʦʙʨʘʟʮʳ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʠ ʣʠʟʠʩʘ, ʪʘʢʠʝ ʢʘʢ 
ʢʦʨʥʠ, ʩʝʤʝʥʘ, ʭʚʦʷ. ɻʦʤʦʛʝʥʠʟʘʪʦʨʳ FastPrep ʥʘʩʪʦʣʴʥʦʛʦ ʠ ʧʦʨʪʘʪʠʚʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ 
ʭʦʨʦʰʦ ʩʧʨʘʚʷʪʩʷ ʩ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʟʚʦʣʷʶʪ ʦʙ-
ʨʘʙʘʪʳʚʘʪʴ ʦʪ 2 ʜʦ 192 ʦʙʨʘʟʮʦʚ  

 ɻʦʤʦʛʝʥʠʟʘʪʦʨ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ, 950 ɺʪ, Scientz-1200E ʷʚʣʷ-
ʝʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʧʨʠʙʦʨʦʤ ʜʣʷ ʛʦʤʦʛʝʥʠ-
ʟʘʮʠʠ ʦʙʨʘʟʮʦʚ, ʣʠʟʠʩʘ ʢʣʝʪʦʢ ʨʘʩʪʝʥʠʡ ʠ ʵʢʩʪʨʘʢʮʠʠ ʙʝʣʢʘ ʠʟ 
ʥʠʭ.  

 ɻʦʤʦʛʝʥʠʟʘʪʦʨ ʤʝʭʘʥʠʯʝʩʢʠʡ ʜʣʷ ʨʘʙʦʪʳ ʩ ʤʘʪʨʠʢʩʘʤʠ 
FastPrep-24 ʋʥʠʢʘʣʴʥʘʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ 
FastPrep ʜʣʷ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʠ ʣʠʟʠʩʘ ʦʙʨʘʟʮʦʚ ʣʶʙʦʡ ʪʚʝʨʜʦ-
ʩʪʠ, ʚʢʣʶʯʘʷ ʩʝʤʝʥʘ ʨʘʩʪʝʥʠʡ. ʇʨʦʮʝʩʩ ʚʳʜʝʣʝʥʠʷ ʦʙʨʘʟʮʦʚ 
ʟʘʥʠʤʘʝʪ ʥʝ ʙʦʣʝʝ 2 ʤʠʥʫʪ, ʚʢʣʶʯʘʷ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ.  
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