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ʌʘʥ ʜʦʢʪʦʨʠ (DSc) ʜʠʩʩʝʨʪʘʮʠʷʩʠ ʤʘʚʟʫʩʠ ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ɺʘʟʠʨʣʘʨ 

ʄʘ״ʢʘʤʘʩʠ ״ʫʟʫʨʠʜʘʛʠ ʆʣʠʡ ʘʪʪʝʩʪʘʮʠʷ ʢʦʤʠʩʩʠʷʩʠʜʘ ɺ2019.2.DSc/ɺ94 ʨʘץʘʤ ʙʠʣʘʥ   

ʨ˄ʡʭʘʪʛʘ ʦʣʠʥʛʘʥ. 
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ɼʠʩʩʝʨʪʘʮʠʷ ʘʚʪʦʨʝʬʝʨʘʪʠ ʫʯ ʪʠʣʜʘ (˄ʟʙʝʢ, ʨʫʩ, ʠʥʛʣʠʟ (ʨʝʟʶʤʝ). ʀʣʤʠʡ ʢʝʥʛʘʰ                            

ʚʝʙ-ʩʘ״ʠʬʘʩʠ (microbio@academy.uz)  ״ʘʤʜʘ  çZiyoNetè ʘʭʙʦʨʦʪ-ʪʘʲʣʠʤ ʧʦʨʪʘʣʠ (www.ziyonet.uz) 

ʤʘʥʟʠʣʣʘʨʠʛʘ ʞʦʡʣʘʰʪʠʨʠʣʛʘʥ. 
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 ʘʤʣʠ ʀʣʤʠʡ ʢʝʥʛʘʰʥʠʥʛ 2019 ʡʠʣ ç___è ʠʶʣʴ ʩʦʘʪ 10-00ץʫʟʫʨʠʜʘʛʠ  DSʩ.27.06.2017.ɺ.38.01 ʨʘ״

ʜʘʛʠ ʤʘʞʣʠʩʠʜʘ ʙ˄ʣʘʜʠ (ʄʘʥʟʠʣ:  100128, ʊʦʰʢʝʥʪ ʰ. ʐʘʡʭʦʥʪʦʭʫʨ ʪʫʤʘʥʠ, ɸ.פʦʜʠʨʠʡ ʢ˄ʯʘʩʠ 76 

ʫʡ, ʄʠʢʨʦʙʠʦʣʦʛʠʷ ʠʥʩʪʠʪʫʪʠ ʢʦʥʬʝʨʝʥʮʠʷ ʟʘʣʠʜʘ ʙ˄ʣʘʜʠ. ʊʝʣ.: (+99871) 241-92-28, (+99871) 

241-71-98; ʬʘʢʩ: (+99871) 241-92-71, e-mail: microbio@academy.uz 

ɼʠʩʩʝʨʪʘʮʠʷ ʙʠʣʘʥ ʄʠʢʨʦʙʠʦʣʦʛʠʷ ʠʥʩʪʠʪʫʪʠ ɸʭʙʦʨʦʪ-ʨʝʩʫʨʩ ʤʘʨʢʘʟʠʜʘ ʪʘʥʠʰʠʰ ʤʫʤʢʠʥ 

(___) ʨʘץʘʤʠ ʙʠʣʘʥ ʨ˄ʡ״ʘʪʛʘ ʦʣʠʥʛʘʥ). (ʄʘʥʟʠʣ: 100128, ʊʦʰʢʝʥʪ ʰ. ʐʘʡʭʦʥʪʦʭʫʨ ʪʫʤʘʥʠ, 

ɸ.פʦʜʠʨʠʡ ʢ˄ʯʘʩʠ 7ʙ-ʫʡ, ʄʠʢʨʦʙʠʦʣʦʛʠʷ ʠʥʩʪʠʪʫʪʠ ʤʘʲʤʫʨʠʡ ʙʠʥʦʩʠ, 3-ץʘʚʘʪ, ʤʘʞʣʠʩʣʘʨ ʟʘʣʠ.                                    

ʊʝʣ.: (+99871) 241-92-28. 
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                                                                                                   ɾʫʨʘʝʚʘ ʈʦʭʠʣʘ ʅʘʟʘʨʦʚʥʘ  

 ʀʣʤʠʡ ʜʘʨʘʞʘʣʘʨ ʙʝʨʫʚʯʠ ʠʣʤʠʡ ʢʝʥʛʘʰ 
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ʀʣʤʠʡ ʩʝʤʠʥʘʨ ʨʘʠʩʠ, ʙ.ʬ.ʜ., ʧʨʦʬʝʩʩʦʨ 
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ɼʠʩʩʝʨʪʘʮʠʷ ʤʘʚʟʫʩʠʥʠʥʛ ʜʦʣʟʘʨʙʣʠʛʠ ʚʘ ʟʘʨʫʨʘʪʠ. ɹʫʛʫʥʛʠ ʢʫʥʜʘ 

ʜʫʥʸʜʘʠʥʩʦʥʠʷʪ ʶʟʣʘʰʘʸʪʛʘʥ ʛʣʦʙʘʣ ʤʫʘʤʤʦʣʘʨʜʘʥ ʙʠʨʠ ʪʫʨʣʠ ʧʘʪʦʛʝʥ ʚʘ 

ʬʠʪʦʧʘʪʦʛʝʥ ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨʥʠʥʛ ʷʥʛʠ, ʘʛʨʝʩʩʠʚ ʨʘʩʘʣʘʨʠ ʧʘʡʜʦ 

ʙ˄ʣʘʸʪʛʘʥʠ ״ʘʤʜʘ ʫʣʘʨʥʠʥʛ ʦʨʪʠʜʘʥ ʞʠʜʜʠʡ ʢʘʩʘʣʣʠʢʣʘʨʥʠʥʛ ʶʟʘʛʘ 

ʢʝʣʘʸʪʛʘʥʠʜʠʨ1. ʋʰʙʫ ʧʘʪʦʛʝʥ ʨʘʩʘʣʘʨʛʘ ץʘʨʰʠ ʘʥʲʘʥʘʚʠʡ ʢʫʨʘʰ ʯʦʨʘʣʘʨʠ 

ʩʘʤʘʨʘʩʠʟ ʙ˄ʣʠʙ ץʦʣʤʦץʜʘ. ʐʫʥʠʥʛʜʝʢ, ʠ͋ʦʮʠʜ ʭʫʩʫʩʠʷʪʛʘ ʵʛʘ ʙʠʨʠʢʤʘʣʘʨ ï 

ʘʥʪʠʙʠʦʪʠʢʣʘʨ, ʘʥʪʠʤʠʢʨʦʙ ʪʘʙʠʘʪʣʠ ץʫʡʠ ʤʦʣʝʢʫʣʘʨ ʙʠʨʠʢʤʘʣʘʨ ʚʘ 

ʙʦʰץʘʣʘʨʛʘ ʥʠʩʙʘʪʘʥ ʨʝʟʠʩʪʝʥʪʣʠʢ ״ʦʩʠʣ ץʠʣʛʘʥ ʧʘʪʦʛʝʥ ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨ 

ʠʥʩʦʥ ʩʘʣʦʤʘʪʣʠʛʠʛʘ ʭʘʚʬ ʩʦʣʠʰʠ ʢʫʟʘʪʠʣʛʘʥ2. ʂʫʤʫʰ ʚʘ ʫʥʠʥʛ 

ʙʠʨʠʢʤʘʣʘʨʠʥʠʥʛ ʥʘʥʦʟʘʨʨʘʣʘʨʠ ʢʠʯʠʢ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʜʘ ʧʘʪʦʛʝʥ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨʥʠʥʛ ˄ʩʠʰʠ ʚʘ ʨʠʚʦʞʣʘʥʠʰʠʥʠ ʩʘʤʘʨʘʣʠ ʪ˄ʭʪʘʜʠ. ɹʫʥʜʘ 

ʧʘʪʦʛʝʥ ʧʦʧʫʣʷʮʠʷ ʨʝʟʠʩʪʝʥʪʣʠʛʠʥʠ ʡ˄ץʦʪʘʜʠ. ɹʫʥʜʘ ʥʘʥʦ˄ʣʯʘʤʜʘʛʠ ʢʫʤʫʰ 

ʥʘʥʦʟʘʨʨʘʣʘʨʠ ״ʫʞʘʡʨʘ ʜʝʚʦʨʠʜʘʥ ʮʠʪʦʧʣʘʟʤʘʛʘ ʦʩʦʥʣʠʢ ʙʠʣʘʥ ˄ʪʘʜʠ ʚʘ 

ʦץʩʠʣʣʘʨ, ɼʅʂ ʚʘ ʈʅʂ ʙʠʦʣʦʛʠʢ ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ  ʡ˄ץʦʪʘʜʠ. ʐʫ ʞʠ״ʘʪʜʘʥ, 

ʙʠʦʣʦʛʠʢ ʤʘʢʨʦʤʦʣʝʢʫʣʘ (ʙʠʦʧʦʣʠʤʝʨ) ʤʘʪʨʠʮʘʩʠ ʘʩʦʩʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ, 

ʪʘʨʢʠʙʠʜʘ ʢʫʤʫʰ ʸʢʠ ʢʫʤʫʰ ʙʠʨʠʢʤʘʣʘʨʠ ʥʘʥʦʟʘʨʨʘʣʘʨʠʥʠ ʩʘץʣʘʛʘʥ 

ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨʠʣʤʠʡ ʚʘ ʘʤʘʣʠʡ ʘ״ʘʤʠʷʪʛʘ ʵʛʘ. 

ɾʘ״ʦʥʜʘ ʢ˄ʧʛʠʥʘ ʤʘʤʣʘʢʘʪʣʘʨʜʘ ˄ʪʢʘʟʠʣʘʸʪʛʘʥ ʠʣʤʠʡ ʪʘʜץʠץʦʪʣʘʨʜʘ 

Ag, AgCl, TiO2, Al2O3 ʥʘʥʦʟʘʨʨʘʣʘʨʠ ʩʘץʣʘʛʘʥ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨʥʠ 

ʩʠʥʪʝʟʣʘ,h ʬʠʟʠʢ-ʢʠʤʸʚʠʡ ʪʘʚʩʠʬʣʘʰ ʪʠʙʙʠʸʪ ʚʘ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ץ˄ʣʣʘʰ 

ʙʦʨʘʩʠʜʘ ʠʣʤʠʡ-ʪʘʜץʠץʦʪ ʠʰʣʘʨʠ ʦʣʠʙ ʙʦʨʠʣʤʦץʜʘ. ɾʫʤʣʘʜʘʥ, ʤʝʪʘʣ 

ʥʘʥʦʟʘʨʨʘʣʘʨʠ ״ʦʩʠʣ ץʠʣʠʰ ʭʫʩʫʩʠʷʪʠʛʘ ʵʛʘ ʙʠʦʧʦʣʠʤʝʨʣʘʨ ʩʠʥʪʝʟʣʦʚʯʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨ ʤʦʣʝʢʫʣʷʨ ʪʘʢʩʦʥʦʤʠʷʩʠ, ʬʘʦʣ ʰʪʘʤʤʣʘʨʥʠʥʛ 

ʬʠʣʦʛʝʥʝʪʠʢ ʰʘʞʘʨʘʩʠ, ʫʣʘʨʜʘ ʙʠʦʧʦʣʠʤʝʨʣʘʨ ʩʠʥʪʝʟʠ, ʫʰʙʫ ʞʘʨʘʸʥʛʘ 

ʪʘʲʩʠʨ ʵʪʫʚʯʠ ʬʠʟʠʢ-ʢʠʤʸʚʠʡ ʦʤʠʣʣʘʨ (״ʘʨʦʨʘʪ, ʘʵʨʘʮʠʷ ʠʥʪʝʥʩʠʚʣʠʛʠ, 

˄ʩʪʠʨʠʰ ʜʘʚʦʤʠʡʣʠʛʠ, ʨʅ, ʪʫʨʣʠ ʠʦʥʣʘʨ, ʩʫʙʩʪʨʘʪ ʪʫʨʠ), ʦʣʠʥʛʘʥ 

ʤʘʢʨʦʤʦʣʝʢʫʣʷʨ ʙʠʨʠʢʤʘʣʘʨʜʘʛʠ ʬʫʥʢʮʠʦʥʘʣ ʛʫʨʫ״ʣʘʨ ʚʘ ʢʠʤʸʚʠʡ ʙʦסʣʘʨ 

ʪʘʙʠʘʪʠ ʙʘʪʘʬʩʠʣ ʪʘʜץʠץ ʵʪʠʣʛʘʥ. ɹʠʦʣʦʛʠʢ ʤʘʢʨʦʤʦʣʝʢʫʣʘ (ʙʠʦʧʦʣʠʤʝʨ) 

ʤʘʪʨʠʮʘʩʠ ʘʩʦʩʠʜʘ ʢʫʤʫʰ ʸʢʠ ʢʫʤʫʰ ʙʠʨʠʢʤʘʣʘʨʠ ʥʘʥʦʟʘʨʨʘʣʘʨʠ ʩʘץʣʘʛʘʥ 

ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨ ʩʠʥʪʝʟʠ, ʢʠʯʠʢ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʜʘ ʧʘʪʦʛʝʥ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨ ״ʫʞʘʡʨʘʣʘʨʠʥʠʥʛ ˄ʩʠʰʠ ʚʘ ʨʠʚʦʞʣʘʥʠʰʠʛʘ ʙʠʦʮʠʜ 

ʪʘʲʩʠʨʠʥʠ ˄ʨʛʘʥʠʰ ʙʦʨʘʩʠʜʘ ʠʰʣʘʨ ʦʣʠʙ ʙʦʨʠʣʤʦץʜʘ. ʐʫ ʩʘʙʘʙʣʠ, 

ʧʦʧʫʣʷʮʠʷʣʘʨʠ ʢʝʩʢʠʥ ʦʨʪʠʙ ʢʝʪʛʘʥ ʨʝʟʠʩʪʝʥʪ ʧʘʪʦʛʝʥ ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨʛʘ 

 ʘʨʰʠ ʢʫʨʘʰʜʘ ʪʘʨʢʠʙʠʜʘ ʢʫʤʫʰ ʚʘ ʢʫʤʫʰ ʙʠʨʠʢʤʘʣʘʨʠ ʥʘʥʦʟʘʨʨʘʣʘʨʠץ

ʩʘץʣʘʛʘʥ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʠʣʤʠʡ ʚʘ ʘʤʘʣʠʡ ʘ״ʘʤʠʷʪʛʘ 

ʵʛʘ. 

ɶʟʙʝʢʠʩʪʦʥ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠʜʘ ʵʢʠʥʣʘʨʥʠʥʛ ʪʫʨʣʠ ʧʘʪʦʛʝʥʣʘʨ ʙʠʣʘʥ 

ʢʘʩʘʣʣʘʥʠʰʠʥʠ ʦʣʜʠʥʠ ʦʣʠʰ, ״ʦʩʠʣʜʦʨʣʠʛʠʥʠ ʷʭʰʠʣʘʰ ʯʦʨʘ-ʪʘʜʙʠʨʣʘʨʠʥʠ 

ʷʭʰʠʣʘʰ ʯʦʨʘ-ʪʘʜʙʠʨʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʠʰ ʚʘ ʘʤʘʣʠʸʪʛʘ ʞʦʨʠʡ ץʠʣʠʰʛʘ 

                                                           
1Lara H. H., Ayala-Nunez N. V., Ixtepan-Turrent L., Rodriguez-Padilla C. Mode of anti viral action of silver nanoparticles against HIV-1// J. 

Nanobiotechnol.-2010.-  ̄8.-ʨ. 31ï39. 

 
2 Kanmani P., Lim S.T., Synthesis and structural characterization of silver nanoparticles using bacterial exopolysaccharide and its antimicrobial 

activity against food and multidrug resistant pathogens // Process Biochem.-2013ʘ.-ˉ48.- ʨ.1099-1106. 
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ʘʣʦ״ʠʜʘ ʵʲʪʠʙʦʨ ץʘʨʘʪʠʣʤʦץʜʘ. ɹʫ ʙʦʨʘʜʘ, ס˄ʟʘʥʠʥʛ Fusarium oxysporum 

f.sp.vainfectum ʚʘ Verticillum dahliae ʬʠʪʦʧʘʪʦʛʝʥ ʤʠʢʨʦʤʠʮʝʪʣʘʨʠʛʘ ץʘʨʰʠ 

ʢʫʨʘʰ ʙʦʨʘʩʠʜʘ ʤʫʘʡʷʥ ʥʘʪʠʞʘʣʘʨʛʘ ʵʨʠʰʠʣʤʦץʜʘ.ɶʟʙʝʢʠʩʪʦʥ 

ʈʝʩʧʫʙʣʠʢʘʩʠʥʠ ʷʥʘʜʘ ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʙ˄ʡʠʯʘ ׳ʘʨʘʢʘʪʣʘʨ ʩʪʨʘʪʝʛʠʷʩʠʜʘ 

ç...ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠʜʘ ʠʥʪʝʥʩʠʚ ʫʩʫʣʣʘʨʥʠ, ʘʡʥʠץʩʘ, ʟʘʤʦʥʘʚʠʡ ʩʫʚ ʚʘ 

ʨʝʩʫʨʩʪʝʞʘʤʢʦʨ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʣʘʨʥʠ ʞʦʨʠʡ ʵʪʠʰ3è ʚʘʟʠʬʘʣʘʨʠ ʙʝʣʛʠʣʘʙ 

ʙʝʨʠʣʛʘʥ. ʄʘʟʢʫʨ ʚʘʟʠʬʘʣʘʨʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰʜʘ, ʞʫʤʣʘʜʘʥ ʜʠʘʟʦʪʨʦʬ 

ʨʠʟʦʙʘʢʪʝʨʠʷʣʘʨ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨʠ ʤʘʪʨʠʮʘʩʠ ʘʩʦʩʠʜʘ ʢʫʤʫʰ ʚʘ ʢʫʤʫʰ 

ʥʘʥʦʟʘʨʨʘʣʘʨʠ ʩʠʥʪʝʟ ץʠʣʠʰ, ʬʠʟʠʢ-ʢʠʤʸʚʠʡ ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ ʪʘ״ʣʠʣ ʵʪʠʰ ʚʘ 

ʘʤʘʣʠʸʪʛʘ ץ˄ʣʣʘʰ ʤʫ״ʠʤ ʘ״ʘʤʠʷʪ ʢʘʩʙ ʵʪʘʜʠ. 

ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ʇʨʝʟʠʜʝʥʪʠʥʠʥʛ 2017 ʡʠʣ 7 ʬʝʚʨʘʣʜʘʛʠ         

ʇʌ-4947-ʩʦʥ çɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠʥʠ ʷʥʘʜʘ ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʙ˄ʡʠʯʘ 

 ʨʠʩʠʜʘèʛʠ ʌʘʨʤʦʥʠ, ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠס˄ʘʨʘʢʘʪʣʘʨ ʩʪʨʘʪʝʛʠʷʩʠ ʪ׳

ʇʨʝʟʠʜʝʥʪʠʥʠʥʛ 2018 ʡʠʣ 29 ʦʢʪʷʙʨʜʘʛʠ ʇʌ-5394-ʩʦʥʣʠ çפʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ 

ʩʦ״ʘʩʠʥʠ ʠʩʣʦץ ״ʠʣʠʰʥʠʥʛ ץ˄ʰʠʤʯʘ ʪʘʰʢʠʣʠʡ ʯʦʨʘ ʪʘʜʙʠʨʣʘʨʠ 

ʪ˄סʨʠʩʠʜʘʛʠèʛʠ ʌʘʨʤʦʥʣʘʨʠ, ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ʇʨʝʟʠʜʝʥʪʠʥʠʥʛ 

2018 ʡʠʣ 14 ʠʶʥʜʘʛʠ ʇ3855-פ-ʩʦʥʣʠ ñʀʣʤʠʡ ʚʘ ʠʣʤʠʡ-ʪʝʭʥʠʢʘʚʠʡ ʬʘʦʣʠʷʪ 

ʥʘʪʠʞʘʣʘʨʠʥʠ ʪʠʞʦʨʘʪʣʘʰʪʠʨʠʰ ʩʘʤʘʨʘʜʦʨʣʠʛʠʥʠ ʦʰʠʨʠʰ ʙ˄ʡʠʯʘ ץ˄ʰʠʤʯʘ 

ʯʦʨʘ-ʪʘʜʙʠʨʣʘʨ ʪ˄סʨʠʩʠʜʘò ץʘʨʦʨʠʜʘ ״ʘʤʜʘ ʤʘʟʢʫʨ ʬʘʦʣʠʷʪʛʘ ʪʝʛʠʰʣʠ ʙʦʰץʘ 

ʤʝʲʸʨʠʡ-״ʫץʫץʠʡ ״ʫʞʞʘʪʣʘʨʜʘ ʙʝʣʛʠʣʘʥʛʘʥ ʚʘʟʠʬʘʣʘʨʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰʛʘ 

ʫʰʙʫ ʜʠʩʩʝʨʪʘʮʠʷ ʪʘʜץʠץʦʪʠ ʤʫʘʡʷʥ ʜʘʨʘʞʘʜʘ ʭʠʟʤʘʪ ץʠʣʘʜʠ.  

ʊʘʜץʠץʦʪʥʠʥʛ ʨʝʩʧʫʙʣʠʢʘ ʬʘʥ ʚʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ 

ʨʠʚʦʞʣʘʥʠʰʠʥʠʥʛ ʘʩʦʩʠʡ ʫʩʪʫʚʦʨ ʡ˄ʥʘʣʠʰʣʘʨʠʛʘ ʙʦסʣʠץʣʠʛʠ. ʄʘʟʢʫʨ 

ʪʘʜץʠץʦʪʨʝʩʧʫʙʣʠʢʘ ʬʘʥ ʚʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʨʠʚʦʞʣʘʥʠʰʠʥʠʥʛ V. çפʠʰʣʦץ 

ʭ˄ʞʘʣʠʛʠ, ʙʠʦʪʝʭʥʦʣʦʛʠʷ, ʵʢʦʣʦʛʠʷ ʚʘ ʘʪʨʦʬ-ʤʫ״ʠʪ ʤʫ״ʦʬʘʟʘʩʠè ʫʩʪʫʚʦʨ 

ʡ˄ʥʘʣʠʰʠʛʘ ʤʫʚʦʬʠץ ʙʘʞʘʨʠʣʛʘʥ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʤʘʚʟʫʩʠ ʙ˄ʡʠʯʘ ʭʦʨʠʞʠʡ ʠʣʤʠʡʪʘʜץʠץʦʪʣʘʨ ʰʘʨ״ʠ3. 

ʄʝʪʘʣ ʥʘʥʦʟʘʨʨʘʣʘʨʠ ʙʠʦʩʠʥʪʝʟʠʜʘ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ ʤʘʢʨʦʤʦʣʝʢʫʣʘʣʘʨ ï 

ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨ, ʫʣʘʨʥʠʥʛ ʬʠʟʠʢ-ʢʠʤʸʚʠʡ ʭʫʩʫʩʠʷʪʣʘʨʠ ʚʘ 

ʤʦʜʠʬʠʢʘʮʠʷʩʠ, ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜ-ʘʩʦʩʣʠ ʙʠʦʬʣʦʢʫʣʷʥʪʣʘʨ ʩʠʥʪʝʟʣʦʚʯʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨʤʦʣʝʢʫʣʷʨ ʪʘʢʩʦʥʦʤʠʷʩʠ ʚʘ ʛʝʥʝʪʠʢʘʩʠʛʘ ʡ˄ʥʘʣʪʠʨʠʣʛʘʥ 

ʠʣʤʠʡ ʠʟʣʘʥʠʰʣʘʨ ʜʫʥʸʥʠʥʛ ʝʪʘʢʯʠ ʠʣʤʠʡ ʤʘʨʢʘʟʣʘʨʠ ʚʘ ʦʣʠʡ ʪʘʲʣʠʤ 

ʤʫʘʩʩʘʩʘʣʘʨʠ, ʞʫʤʣʘʜʘʥ, Hunan University, Shanghai Maritime University, 

Xiamen University, Guangxi University (ʍʍʈ), University of Fort Hare, 

University of Witwatersrand, University of Fort Hare (ɾɸʈ), University of the 

Punjab (ʇʦʢʠʩʪʘʥ), Nevsehir University (ʊʫʨʢʠʷ), The Pensilvania State 

University (ɸפʐ), Gifu University (ʗʧʦʥʠʷ), Gadja Madha University 

(ʀʥʜʦʥʝʟʠʷ), Korea University; Pukyong National University (ɾʘʥʫʙʠʡ ʂʦʨʝʷ); 
                                                           
3 ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠʥʠ ʷʥʘʜʘ ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʙ˄ʡʠʯʘ ׳ʘʨʘʢʘʪʣʘʨ ʩʪʨʘʪʝʛʠʷʩʠ ʪ˄סʨʠʩʠʜʘèʛʠ ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ 

ʇʨʝʟʠʜʝʥʪʠʥʠʥʛ ʬʘʨʤʦʥʠ. 7 ʬʝʚʨʘʣʴ, 2017 ʡʠʣ, ʇʌ-4947-ʩʦʥ. 
3ɼʠʩʩʝʨʪʘʮʠʷ ʤʘʚʟʫʩʠ ʙ˄ʡʠʯʘ ʭʦʨʠʞʠʡ ʠʣʤʠʡ ʪʘʜץʠץʦʪʣʘʨ ʰʘʨ״ʠ: https://www.journals.elsevier.com/bioresource-technology; 

https://www.journals.elsevier.com/biomaterials; https://link.springer.com/journal/12223; https://www.journals.elsevier.com/international-journal-

of-biological-macromolecules; https://www.mdpi.com; https://www.frontiersin.org/journals/microbiology;  
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Kansai University (ʗʧʦʥʠʷ);Brno University of Technology (ʏʝʭʠʷ), Northeast 

ForestryUniversity,Yanshan University, Institute of Process Engineering, Xinjiang 

Technical Institute of Physics and Chemistry, (ʍʍʈ); Palacky University (ʏʝʭʠʷ); 

ɻʝʥʝʪʠʢʘ ʚʘ ˄ʩʠʤʣʠʢʣʘʨ ʵʢʩʧʝʨʠʤʝʥʪʘʣ ʙʠʦʣʦʛʠʷʩʠ ʠʥʩʪʠʪʫʪʠʜʘ 

(ɶʟʙʝʢʠʩʪʦʥ) ʪʘʜץʠץʦʪʣʘʨ ʦʣʠʙ ʙʦʨʠʣʤʦץʜʘ. 

ʄʘʢʨʦʤʦʣʝʢʫʣʘ ʤʘʪʨʠʮʘʩʠʜʘʥ ״ʘʤ ץʘʡʪʘʨʫʚʯʠ, ״ʘʤ ʙʘʨץʘʨʦʨʣʘʰʪʠʨʫʚʯʠ 

ʩʠʬʘʪʠʜʘ ʬʦʡʜʘʣʘʥʠʙ ʪʘʨʢʠʙʠʜʘ ʥʘʥʦʟʘʨʨʘʣʘʨ ʩʘץʣʘʛʘʥ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨ 

ʦʣʠʰ ʙ˄ʡʠʯʘ ץʘʪʦʨ, ʞʫʤʣʘʜʘʥ ץʫʡʠʜʘʛʠ ʫʩʪʠʚʦʨ ʡ˄ʥʘʣʠʰʣʘʨʜʘ ʪʘʜץʠץʦʪʣʘʨ 

ʦʣʠʙ ʙʦʨʠʣʤʦץʜʘ: ʘʡʨʠʤ ʟʘʤʙʫʨʫסʣʘʨʜʘʥ (Fusarium, Aspergillus, Penicillium, 

Rhizoctania, Pleurotus, Trichoderma) ʢʫʣʪʫʨʘ ʩʫʶץʣʠʢʣʘʨʠ ״ʘʤʜʘ 

Lactobacillus, Gluconobacter, Acetobacter, Streptomyces ʢʘʙʠ ʘʡʨʠʤ ʙʘʢʪʝʨʠʷ 

ʚʘ ʘʢʪʠʥʦʤʠʮʝʪʣʘʨ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨʠ ʤʘʪʨʠʮʘʩʠ ʘʩʦʩʠʜʘ  Ag ʚʘ AgCl 

ʥʘʥʦʟʘʨʨʘʣʘʨʠ ʩʘץʣʦʚʯʠ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨ ʦʣʠʥʛʘʥ (Kansai University, 

ʗʧʦʥʠʷ), ״ʘʤʜʘʬʠʟʠʢ-ʢʠʤʸʚʠʡ ʪʘʚʩʠʬʣʘʥʛʘʥ (Korea University, Pukyong 

National University, ɾʘʥʫʙʠʡ ʂʦʨʝʷ), ʪʘʨʢʠʙʠʜʘ ʥʘʥʦʟʘʨʨʘʣʘʨ ʩʘץʣʘʛʘʥ ʚʘ 

ʙʠʦʧʦʣʠʤʝʨʣʘʨ ʘʩʦʩʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨ ʩʠʥʪʝʟʠ, 

ʫʣʘʨʥʠʥʛ ʬʠʟʠʢ-ʢʠʤʸʚʠʡ ʭʫʩʫʩʠʷʪʣʘʨʠ ʘʥʠץʣʘʥʛʘʥ (ʫʣʴʪʨʘ-ʙʠʥʘʬʰʘ ʚʘ 

ʠʥʬʨʘץʠʟʠʣ ʩʧʝʢʪʨʦʩʢʦʧʠʷʩʠ, ʨʝʥʪʛʝʥʩʧʝʢʪʨʘʣ-ʟʦʥʜʣʠ ʤʠʢʨʦʘʥʘʣʠʟ, ʸʨʫסʣʠʢ 

ʵʣʝʢʪʨʦʥ ʚʘ ʪʨʘʥʩʤʠʩʩʠʦʥ ʵʣʝʢʪʨʦʥ ʤʠʢʨʦʩʢʦʧʠʷ) Kansai University 

(ʗʧʦʥʠʷ); Brno University of Technology (ʏʝʭʠʷ), ʪʝʨʤʠʢ ʙʘʨץʘʨʦʨʣʠʢ ʚʘ 

ʘʥʪʠʤʠʢʨʦʙ ʬʘʦʣʣʠʛʠ ʘʥʠץʣʘʥʛʘʥ (Northeast ForestryUniversity,Yanshan 

University, Institute of Process Engineering, Xinjiang Technical Institute of 

Physics and Chemistry (ʍʍʈ), ʕʇʉ ʤʘʪʨʠʮʘʣʘʨʠ ʘʩʦʩʠʜʘ ʙʦʰץʘ ʥʦʜʠʨ 

ʤʝʪʘʣʣʘʨ (Au, Pt), ʙʠʨʠʢʤʘʣʘʨ (TiO2, Al2O3, Ag2SO4)ʥʘʥʦʟʘʨʨʘʣʘʨʠ ʩʘץʣʘʛʘʥ 

ʥʘʥʦʙʘʢʪʝʨʠʷʣʘʨ ʦʣʠʥʛʘʥ (Islamic Azad University (ʕʨʦʥ), East China Normal 

University (ʍʍʈ). 

ɼʫʥʸ ʘʤʘʣʠʸʪʠʜʘ ʥʘʥʦʟʘʨʨʘʣʘʨ ״ʦʩʠʣ ץʠʣʠʰʜʘ ʠʰʪʠʨʦʢ ʵʪʘʜʠʛʘʥ 

ʙʠʦʧʦʣʠʤʝʨʣʘʨ ״ʦʩʠʣ ץʠʣʫʚʯʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨ ʙ˄ʡʠʯʘ ץʘʪʦʨ, ʞʫʤʣʘʜʘʥ 

 :ʜʘץʦʪʣʘʨ ʦʣʠʙ ʙʦʨʠʣʤʦץʠץʫʡʠʜʘʛʠ ʫʩʪʠʚʦʨ ʡ˄ʥʘʣʠʰʣʘʨʜʘ ʪʘʜץ

ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨʥʠʥʛ ʤʦʣʝʢʫʣʷʨ ʪʘʢʩʦʥʦʤʠʷʩʠ ʚʘ ʬʠʣʦʛʝʥʝʪʠʢ 

 ʠʣʠ;h ʬʘʦʣ ʰʪʘʤʤʣʘʨʥʠʥʛ ʧʦʣʠʩʘʭʘʨʠʜ-ʪʘʙʠʘʪʣʠץ ʣʠʣ״ʘʨʠʥʜʦʰʣʠʛʠ ʪʘץ

ʙʠʦʧʦʣʠʤʝʨʣʘʨ ״ʦʩʠʣ ץʠʣʠʰʠ ʚʘ ʫʣʘʨʜʘʛʠ ʙʦסʣʘʨ ʚʘ ʬʫʥʢʮʠʦʥʘʣ 

ʛʫʨʫ״ʣʘʨʥʠʥʛ ʢʠʤʸʚʠʡ ʪʘʨʢʠʙʠ ʘʥʠץʣʘ;h ʙʠʦʧʦʣʠʤʝʨʣʘʨ ʩʠʥʪʝʟʣʘʰ 

ʫʩʫʣʣʘʨʠ ʚʘ ʰʘʨʦʠʪʣʘʨʠ ʦʧʪʠʤʘʣʣʘʰʪʠʨʠ;h Lactobacillus, Gluconobacter 

ʢʘʙʠ ʙʘʢʪʝʨʠʷ ʚʘ ץʘʪʦʨ ʤʠʢʨʦʤʠʮʝʪ ʸʨʜʘʤʠʜʘ Ag- ʚʘ AgCl-ʥʘʥʦʟʘʨʨʘʣʘʨʠ 

ʦʣʠʰ ʫʩʫʣʣʘʨʠ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠ.h 

ʄʫʘʤʤʦʥʠʥʛ ˄ʨʛʘʥʠʣʛʘʥʣʠʢ ʜʘʨʘʞʘʩʠ. ɸʜʘʙʠʸʪʣʘʨʜʘ 

ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨ, ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜ-ʘʩʦʩʣʠ ʙʠʦʬʣʦʢʫʣʷʥʪʣʘʨ ʩʠʥʪʝʟʣʦʚʯʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨ ï ʙʘʢʪʝʨʠʷʣʘʨ ʚʘ ʘʢʪʠʥʦʤʠʮʝʪʣʘʨʥʠ ʘʞʨʘʪʠʙ ʦʣʠʰ, 

ʩʢʨʠʥʠʥʛ ץʠʣʠʰ ʚʘ ʫʣʘʨʥʠʥʛʤʦʣʝʢʫʣʷʨ ʪʘʢʩʦʥʦʤʠʷʩʠ (Nwodo et al., 2014; 

Manivasagan et al., 2015; Okaiyeto et al., 2015); ʙʠʦʧʦʣʠʤʝʨʣʘʨ ʩʠʥʪʝʟʠ ʚʘ 

ʩʠʥʪʝʟ ʞʘʨʘʸʥʣʘʨʠ ʦʧʪʠʤʠʟʘʮʠʷʩʠ, ʤʦʥʦʤʝʨ ʚʘ ʫʨʦʥ ʢʠʩʣʦʪʘʣʘʨʠʥʠ ʘʥʠץʣʘʰ 

(Xiong et al., 2010; Gaur et al., 2010; Zajsek et al., 2011; Usha et al., 2011; Castro 

et al., 2012; Singh and Saini, 2012; Chen et al., 2015); Ag/AgCl ʥʘʥʦʟʘʨʨʘʣʘʨʠ 
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ʩʠʥʪʝʟʠʜʘ ץ˄ʣʣʘʰ (Kanmani and Lim, 2013; Breitwieser et al., 2013; Abdel-

Mohsen et al., 2014; Lee and Won, 2014; Chen et al., 2015); ʘʣʦ״ʠʜʘ 

ʩʠʥʪʝʟʣʘʥʛʘʥ ʢʫʤʫʰ ʥʘʥʦʟʘʨʨʘʣʘʨʠʥʠ ʙʦʰץʘ ʤʘʢʨʦʤʦʣʝʢʫʣʘʛʘ ñʩʠʥʛʜʠʨʠʰò 

ʭʫʩʫʩʠʷʪʣʘʨʠ  ʘʥʠץʣʘʥʛʘʥ (Hassabo et al., 2014). 

ɹʫʥʜʘʥ ʪʘʰץʘʨʠ, ʙʠʨ ץʘʪʦʨ ʤʫʘʣʣʠʬʣʘʨ Ag/AgCl ʥʘʥʦʟʘʨʨʘʣʘʨʠ ʩʘץʣʘʛʘʥ 

ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨʥʠ ʋʌ-ʚʘ ʀפ-ʩʧʝʢʪʨʦʩʢʦʧʠʷʩʠ, ʨʝʥʪʛʝʥʩʧʝʢʪʨʘʣ-ʟʦʥʜʣʠ 

ʤʠʢʨʦʘʥʘʣʠʟʠ, ʸʨʫסʣʠʢ-ʵʣʝʢʪʨʦʥ ʚʘ ʪʨʘʥʩʤʠʩʩʠʦʥ-ʵʣʝʢʪʨʦʥ ʤʠʢʨʦʩʢʦʧʠʷʩʠ 

(Kanmani and Lim, 2013; El-Sheikh et al., 2013; Emam and Zahran, 2015; Abdel-

Halim et al., 2015; Tummalapalli et al., 2015; Kibeche et al., 2015; Nazar et al., 

2018), ʧʘʪʦʛʝʥ ʙʘʢʪʝʨʠʷʣʘʨ, ʟʘʤʙʫʨʫסʣʘʨ ʚʘ ʚʠʨʫʩʣʘʨʛʘ ץʘʨʰʠ ʙʠʦʮʠʜ 

ʪʘʲʩʠʨʠ ʙʦʨʘʩʠʜʘ ʪʘʜץʠץʦʪʣʘʨ ʵʲʣʦʥ ץʠʣʠʥʛʘʥ (Panacek et al., 2009; Lara et 

al.,2010; Rastogi et al., 2015). 

ʐʫʥʠ ʪʘʲʢʠʜʣʘʰ ʣʦʟʠʤʢʠ, ʥʘʬʘץʘʪ ʜʠʘʟʦʪʨʦʬ ʨʠʟʦʙʘʢʪʝʨʠʷʣʘʨ, ʙʘʣʢʠ 

˄ʩʠʤʣʠʢʣʘʨ ʙʠʣʘʥ ʘʩʩʦʮʠʘʪʠʚ ʩʠʤʙʠʦʟ ״ʦʩʠʣ ץʠʣʫʚʯʠ ʨʠʟʦʙʘʢʪʝʨʠʷʣʘʨʥʠʥʛ 

ʕʇʉ ״ʦʩʠʣ ץʠʣʠʰʠ, ʢʠʤʸʚʠʡ ʭʫʩʫʩʠʷʪʣʘʨʠ ï ʤʦʥʦʤʝʨ ʪʘʨʢʠʙʠ, ʙʦסʣʘʥʛʘʥ 

ʦץʩʠʣ ʤʠץʜʦʨʠ ʙ˄ʡʠʯʘ ʘʣʦ״ʠʜʘ ʪʘʜץʠץʦʪʣʘʨ ʦʣʠʙ ʙʦʨʠʣʤʘʛʘʥ. 

ɹʠʦʧʦʣʠʤʝʨʣʘʨ ʩʠʥʪʝʟʣʦʚʯʠ ʙʘʢʪʝʨʠʷʣʘʨʥʠʥʛ ʤʦʣʝʢʫʣʷʨ ʪʘʢʩʦʥʦʤʠʷʩʠ, 

ʬʠʣʦʛʝʥʝʪʠʢ ʰʘʞʘʨʘʩʠ ʘʥʠץʣʘʥʤʘʛʘʥ ״ʘʤʜʘ Azotobacter, Rhizobium ʚʘ 

Bradyrhizobium ʪʫʨʢʫʤʠʛʘ ʤʘʥʩʫʙ ʜʠʘʟʦʪʨʦʬ ʨʠʟʦʙʘʢʪʝʨʠʷʣʘʨʥʠʥʛ 

ʕʇʉʣʘʨʠʥʠ ʥʘʥʦʙʠʦʪʝʭʥʦʣʦʛʠʷʜʘ ץ˄ʣʣʘʰ ʙʦʨʘʩʠʜʘ ʤʘʲʣʫʤʦʪʣʘʨ ʫʯʨʘʤʘʡʜʠ. 

ʐʫʥʛʘ ʢ˄ʨʘ, ɶʟʙʝʢʠʩʪʦʥʜʘ ʥʘʥʦʙʠʦʪʝʭʥʦʣʦʛʠʷʜʘ ״ʘʤ ץʘʡʪʘʨʫʚʯʠ, ״ʘʤ 

ʩʪʘʙʠʣʣʦʚʯʠ ʭʫʩʫʩʠʷʪʛʘ ʵʛʘ ʤʘʢʨʦʤʦʣʝʢʫʣʘʣʘʨʥʠ ʩʠʥʪʝʟ ץʠʣʠʰ, ʞʘʨʘʸʥʠʥʠ 

ʦʧʪʠʤʘʣʣʘʰʪʠʨʠʰ, ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨ ״ʦʩʠʣ ץʠʣʠʰ, ʬʠʟʠʢ-ʢʠʤʸʚʠʡ 

ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ ʪʘʜץʠץ ʵʪʠʰ ʚʘ ʫʣʘʨʜʘʥ ʘʛʨʝʩʩʠʚʣʘʰʛʘʥ ״ʘʤʜʘ ʨʝʟʠʩʪʝʥʪ 

ʬʦʨʤʘʣʘʨʥʠ ״ʦʩʠʣ ץʠʣʛʘʥ ʧʘʪʦʛʝʥʣʘʨʛʘ ץʘʨʰʠ ʢʫʨʘʰʜʘ ʬʦʡʜʘʣʘʥʠʰ ʤʫ״ʠʤ  

ʠʣʤʠʡ-ʘʤʘʣʠʡ ʘ״ʘʤʠʷʪ ʢʘʩʙ ʵʪʘʜʠ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʤʘʚʟʫʩʠʥʠʥʛ ʜʠʩʩʝʨʪʘʮʠʷ ʙʘʞʘʨʠʣʛʘʥ ʠʣʤʠʡ-

ʪʘʜץʠץʦʪ ʤʫʘʩʩʘʩʠʥʠʥʛ ʠʣʤʠʡ-ʪʘʜץʠץʦʪ ʠʰʣʘʨʠ ʙʠʣʘʥ ʙʦסʣʠץʣʠʛʠ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʪʘʜץʠץʦʪʠ ɻʝʥʝʪʠʢʘ ʚʘ ˄ʩʠʤʣʠʢʣʘʨ ʵʢʩʧʝʨʠʤʝʥʪʘʣ ʙʠʦʣʦʛʠʷʩʠ 

ʠʥʩʪʠʪʫʪʠʥʠʥʛ ʠʣʤʠʡ-ʪʘʜץʠץʦʪ ʠʰʣʘʨʠ ʨʝʞʘʩʠʥʠʥʛ ʌɸ-ɸ8-ʊ015 "נ˄ʟʘ 

ʧʘʪʦʛʝʥ ʟʘʤʙʫʨʫסʣʘʨʠ (Fusarium oxysporum f.sp.vasinfectum ʚʘ Verticillum 

dahliae) ʤʦʥʠʪʦʨʠʥʛʠ, ʤʦʣʝʢʫʣʷʨ-ʛʝʥʝʪʠʢ ʪʘʚʩʠʬʠ ʚʘ ʫʣʘʨʛʘ ץʘʨʰʠ 

ʢʫʨʘʰʥʠʥʛ ʢʦʤʧʣʝʢʩ (ʤʠʢʨʦʙʠʦʣʦʛʠʢ ʚʘ ʥʘʥʦʙʠʦʪʝʭʥʦʣʦʛʠʢ) 

ʙʠʦʪʝʭʥʦʣʦʛʠʷʩʠ ʘʩʦʩʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʠʰ ״ʘʤʜʘ ʘʤʘʣʠʸʪʛʘ ʞʦʨʠʡ ʵʪʠʰò 

(2015-2017), ɶʟʙʝʢʠʩʪʦʥ-ʍʍʈ ץ˄ʰʤʘ ʣʦʡʠ״ʘʩʠ  ʙ˄ʡʠʯʘ ʄ/ʋʟʙ-ʂʅʈ-03/15 

ñɼʠʘʟʦʪʨʦʬ ʨʠʟʦʙʘʢʪʝʨʠʷʣʘʨ ʙʠʦʤʦʣʝʢʫʣʘʣʘʨʠ (ʧʦʣʠ-ɓ-ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪ ʚʘ 

ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨ) ץ˄ʣʣʘʰ ʦʨץʘʣʠ ס˄ʟʘ ʚʘ ʙʫסʜʦʡʥʠʥʛ ʰ˄ʨʣʘʥʠʰ ״ʘʤʜʘ 

 ʯʠʣʠʢʢʘ ʯʠʜʘʤʣʠʣʠʛʠʥʠ ʦʰʠʨʠʰò(2016-2017) ʤʘʚʟʫʣʘʨʠʜʘʛʠץʦסʫʨץ

ʬʫʥʜʘʤʝʥʪʘʣ ʚʘ ʘʤʘʣʠʡ ʣʦʡʠ״ʘʣʘʨʠ ʜʦʠʨʘʩʠʜʘ ʙʘʞʘʨʠʣʛʘʥ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʤʘץʩʘʜʠ ʜʠʘʟʦʪʨʦʬ ʨʠʟʦʙʘʢʪʝʨʠʷʣʘʨ ʰʪʘʤʤʣʘʨʠ 

ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨʠ ʘʩʦʩʠʜʘ ʢʫʤʫʰ ʥʘʥʦʟʘʨʨʘʣʘʨʠʥʠ ʩʠʥʪʝʟʣʘʰ ʚʘ 

ʫʣʘʨʥʠʥʛ ʘʥʪʠʤʠʢʨʦʙ ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ ʘʥʠץʣʘʰʜʘʥ ʠʙʦʨʘʪ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʚʘʟʠʬʘʣʘʨʠ ץʫʡʠʜʘʛʠʣʘʨʜʘʥ ʠʙʦʨʘʪ: 

ʕʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨ ʩʠʥʪʝʟʣʦʚʯʠ ʬʘʦʣ ʜʠʘʟʦʪʨʦʬ ʨʠʟʦʙʘʢʪʝʨʠʷʣʘʨʥʠ 

ʘʞʨʘʪʠʙ ʦʣʠʰ ʚʘ ʩʢʨʠʥʠʥʛ ץʠʣʠʰ; 
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ʩʢʨʠʥʠʥʛ ץʠʣʠʥʛʘʥ ʰʪʘʤʤʣʘʨʥʠʥʛ ʤʦʨʬʦʣʦʛʠʢ-ʢʫʣʪʫʨʘʣ 

ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ ʘʥʠץʣʘʰ ʚʘʠʜʝʥʪʠʬʠʢʘʮʠʷʣʘʰ, ʦʧʪʠʤʘʣ ʦʟʫץʘ ʤʫ״ʠʪʠ ʚʘ 

˄ʩʪʠʨʠʰ ʰʘʨʦʠʪʣʘʨʠʥʠ ʪʘʥʣʘʰ; 

ʰʪʘʤʤʣʘʨʥʠʥʛ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨ ״ʦʩʠʣ ץʠʣʠʰ ʞʘʨʘʸʥʣʘʨʠʥʠʥʛ 

ʤʦʣʝʢʫʣʷʨ-ʛʝʥʝʪʠʢ ʘʩʦʩʣʘʨʠ ״ʘʤʜʘ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨ ʩʠʥʪʝʟʠʛʘ ʞʘʚʦʙʛʘʨ 

ʛʝʥʣʘʨ ʸʢʠ ʛʝʥ-ʢʣʘʩʪʝʨʣʘʨʠʥʠ ʘʥʠץʣʘʰ ʚʘ ʫʣʘʨʥʠʥʛ ʵʢʩʧʨʝʩʩʠʷʩʠʛʘ ʩʫʙʩʪʨʘʪ 

 ;ʠ ʦʤʠʣʣʘʨʥʠʥʛ ʪʘʲʩʠʨʠʥʠ ʘʩʦʩʣʘʰץʘʤʜʘ ʪʘʰ״

A.chroococcum XU1, B.japonicum 36 ʚʘ R. radiobacter SZ4S7S14 

ʰʪʘʤʤʣʘʨʠʜʘ ɻʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨ ʩʠʥʪʝʟʠ, ʞʘʨʘʸʥʛʘ ʪʘʲʩʠʨ ץʠʣʫʚʯʠ ʬʠʟʠʢ-

ʢʠʤʸʚʠʡ ʦʤʠʣʣʘʨ ״ʘʤʜʘ ʙʠʦʧʦʣʠʤʝʨʣʘʨʥʠʥʛ ʢʠʤʸʚʠʡ ʪʘʨʢʠʙʠʥʠ ʘʥʠץʣʘʰ; 

ʰʪʘʤʤʣʘʨʥʠʥʛ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨʤʘʪʨʠʮʘʣʘʨʠ ʘʩʦʩʠʜʘ Ag ʚʘ AgCl 

ʥʘʥʦʟʘʨʨʘʣʘʨʠ ʩʠʥʪʝʟʠ, ʥʘʥʦʢʦʣʣʦʠʜ ʩʫʩʧʝʥʟʠʷʣʘʨʋʌ-ʩʧʝʢʪʨʦʩʢʦʧʠʷʩʠ, 

ʦʣʠʥʛʘʥ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨ ʀפ-ʩʧʝʢʪʨʦʩʧʦʧʠʷʩʠ, ʨʝʥʪʛʝʥʩʧʝʢʪʨʘʣ-ʟʦʥʜʣʠ 

ʤʠʢʨʦʘʥʘʣʠʟʠ, ʸʨʫסʣʠʢ-ʵʣʝʢʪʨʦʥ ʚʘ ʪʨʘʥʩʤʠʩʩʠʦʥ-ʵʣʝʢʪʨʦʥ ʤʠʢʨʦʩʢʦʧʠʷʩʠ 

ʘʥʠץʣʘʰ; 

ʘʣʦ״ʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ Ag ʥʘʥʦʟʘʨʨʘʣʘʨʠʥʠ R. radiobacter SZ4S7S14 

ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨ-ʘʩʦʩʣʠ ʙʠʦʧʦʣʠʤʝʨ ʤʘʪʨʠʮʘʩʠʛʘ ñʩʠʥʛʜʠʨʠʰò ʰʫ 

ʫʩʫʣʜʘ ʦʣʠʥʛʘʥ ʥʘʥʦʟʘʨʨʘʣʘʨʥʠʥʛ ʢʣʘʩʪʝʨʣʘʨʛʘ ʫʶʰʠʰʠʥʠ ʦʣʜʠʥʠ ʦʣʠʰ ʚʘ 

ʥʘʥʦʟʘʨʨʘʣʘʨ ʤʦʨʬʦʣʦʛʠʷʩʠʥʠ ʋʌ-ʩʧʝʢʪʨʦʩʢʦʧʠʷʩʠ ʘʩʦʩʠʜʘ ʙʘ״ʦʣʘʰ; 

ʘʣʦ״ʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ ʢʫʤʫʰ ʥʘʥʦʟʘʨʨʘʣʘʨʠʥʠ R. radiobacter SZ4S7S14 

ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨ-ʘʩʦʩʣʠ ʙʠʦʧʦʣʠʤʝʨʠʛʘ ñʩʠʥʛʜʠʨʠʰò ʦʨץʘʣʠ ʦʣʠʥʛʘʥ 

ʷʥʛʠ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʥʠʥʛ (impAgNPs) ʬʠʟʠʢ-ʢʠʤʸʚʠʡ ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ 

ʪʘ״ʣʠʣ ʵʪʠʰ; 

ʪʘʨʢʠʙʠʜʘ Ag ʚʘ AgCl ʩʘץʣʘʛʘʥ ʥʘʥʦʢʦʤʧʦʟʠʪʣʘʨʥʠʥʛ ʧʘʪʦʛʝʥ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨ ï E.coli, Staphylococcus aureus, Candida albicans, Fusarium 

oxysporum f.sp.vasinfectum ʚʘ Verticillium dahliae ʛʘ ץʘʨʰʠ ʘʥʪʠʤʠʢʨʦʙ ʪʘʲʩʠʨ 

ʤʝʭʘʥʠʟʤʣʘʨʠʥʠ ʪʘʜץʠץ ʵʪʠʰ; 

ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨ ʘʩʦʩʠʜʘ ʪʘʨʢʠʙʠʜʘ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨ ʩʘץʣʘʛʘʥ 

ʙʠʦʧʨʝʧʘʨʘʪ ״ʘʤʜʘ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪ ʦʣʠʰ ʣʘʙʦʨʘʪʦʨʠʷ ʨʝʛʣʘʤʝʥʪʠʥʠ ʠʰʣʘʙ 

ʯʠץʠʰ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʦʙʲʝʢʪʠ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨ ʩʠʥʪʝʟʠʛʘ ʩʢʨʠʥʠʥʛ 

ʘʩʦʩʠʜʘ ʪʘʥʣʘʙ ʦʣʠʥʛʘʥ A.chroococcum XU1, B.japonicum 36 ʚʘ R. radiobacter 

SZ4S7S14 ʰʪʘʤʤʣʘʨʠ, ʫʣʘʨʥʠʥʛ ʙʠʦʧʦʣʠʤʝʨʣʘʨʠ ʚʘ ʰʫ ʙʠʦʧʦʣʠʤʝʨʣʘʨ 

ʘʩʦʩʠʜʘ ʦʣʠʥʛʘʥ, ʪʘʨʢʠʙʠʜʘ ʢʫʤʫʰ ʥʘʥʦʟʘʨʨʘʩʠ ʩʘץʣʘʛʘʥ 

ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨ ״ʠʩʦʙʣʘʥʘʜʠ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʧʨʝʜʤʝʪʠïɻ ʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨ ʩʠʥʪʝʟ ץʠʣʫʚʯʠ 

ʜʠʘʟʦʪʨʦʬ ʨʠʟʦʙʘʢʪʝʨʠʷʣʘʨʥʠ ʘʞʨʘʪʠʰ, ʩʢʨʠʥʠʥʛ ץʠʣʠʰ, ʪʘʥʣʘʙ ʦʣʠʥʛʘʥ 

ʰʪʘʤʤʣʘʨʥʠʥʛ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨ ʩʠʥʪʝʟʣʘʰʠ, ʫʰʙʫ ʞʘʨʘʸʥʛʘ ʪʘʲʩʠʨ 

ʵʪʫʚʯʠ ʬʠʟʠʢ-ʢʠʤʸʚʠʡ ʦʤʠʣʣʘʨʥʠ ʪʘʜץʠץ ʵʪʠʰ, ʙʠʦʧʦʣʠʤʝʨʣʘʨʥʠʥʛ ʢʠʤʸʚʠʡ 

ʪʘʨʢʠʙʠʥʠ ʘʥʠץʣʘʰ; ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨ ʤʘʪʨʠʮʘʩʠ ʘʩʦʩʠʜʘ ʪʘʨʢʠʙʠʜʘ 

ʢʫʤʫʰ ʥʘʥʦʟʘʨʨʘʣʘʨʠ ʩʘץʣʘʛʘʥ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨ ʩʠʥʪʝʟʠ, ʫʣʘʨʥʠ 

ʪʘʜץʠץʦʪʥʠʥʛ ʬʠʟʠʢ-ʢʠʤyʚʠʡ ʫʩʫʣʣʘʨʠ ʘʩʦʩʠʜʘ ʪʘʚʩʠʬʣʘʰ ״ʘʤʜʘ ʫʣʘʨʥʠʥʛ 

ʘʡʨʠʤ ʧʘʪʦʛʝʥ ʙʘʢʪʝʨʠʷ ʚʘ ʟʘʤʙʫʨʫסʣʘʨʛʘ ʘʥʪʠʤʠʢʨʦʙ ʪʘʲʩʠʨ 

ʤʝʭʘʥʠʟʤʣʘʨʠ״ʠʩʦʙʣʘʥʘʜʠ. 
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ʊʘʜץʠץʦʪʥʠʥʛ ʫʩʫʣʣʘʨʠ. ʄʠʢʨʦʙʠʦʣʦʛʠʢ, ʬʠʟʠʦʣʦʛʠʢ, ʙʠʦ-

ʥʘʥʦʙʠʦʪʝʭʥʦʣʦʛʠʢ, ʙʠʦʢʠʤʸʚʠʡ ʚʘ ʤʦʣʝʢʫʣʷʨ-ʛʝʥʝʪʠʢ  ʫʩʫʣʣʘʨʜʘʥ 

ʬʦʡʜʘʣʘʥʠʣʛʘʥ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʠʣʤʠʡ ʷʥʛʠʣʠʛʠ ץʫʡʠʜʘʛʠʣʘʨʜʘʥ ʠʙʦʨʘʪ: 

ʠʣʢ ʙʦʨ ʘʞʨʘʪʠʙ ʦʣʠʥʛʘʥ ʜʠʘʟʦʪʨʦʬ ʨʠʟʦʙʘʢʪʝʨʠʷʣʘʨʥʠʥʛ 

ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨ ʩʠʥʪʝʟʠʛʘ ʩʢʨʠʥʠʥʛʠ ʥʘʪʠʞʘʩʠʜʘ ʫʯʪʘ ʬʘʦʣ 

A.chroococcum XU1, B.japonicum 36 ʚʘ R. radiobacterSZ4S7S14 ʰʪʘʤʤʣʘʨʠ 

ʪʘʥʣʘʙ ʦʣʠʥʛʘʥ ʚʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷʣʘʥʛʘʥ; 

ʰʪʘʤʤʣʘʨʥʠʥʛ ʪʫʨʣʠ ʩʫʙʩʪʨʘʪ ʚʘ ʰʘʨʦʠʪʜʘ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨ ״ʦʩʠʣ 

 ʘʤʜʘ ʙʠʦʧʦʣʠʤʝʨʣʘʨ ʩʠʥʪʝʟʠʥʠʥʛ ʦʧʪʠʤʘʣ״  ʣʘʥʛʘʥץʠʣʠʰ ʭʫʩʫʩʠʷʪʣʘʨʠ ʘʥʠץ

ʰʘʨʦʠʪʣʘʨʠ ʪʘʥʣʘʥʛʘʥ; 

ʠʣʢ ʙʦʨ Rhizobium radiobacter ʪʫʨʠʜʘ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨ ʙʠʦʩʠʥʪʝʟʠʜʘ 

ʠʰʪʠʨʦʢ ʵʪʫʚʯʠ, exoK ʚʘ exoM ʛʝʥʣʘʨʠʥʠ ˄ʟ ʠʯʠʛʘ ʦʣʛʘʥ ʡʠʨʠʢ ʛʝʥ-ʢʣʘʩʪʝʨʠ 

ʘʥʠץʣʘʥʛʘʥ, ״ʘʤʜʘ ʤʘʥʥʦʟʘ ץ˄ʰʠʣʛʘʥ ʰʘʨʦʠʪʣʘʨʜʘ exoK ʚʘ exoM 

ʛʝʥʣʘʨʠʥʠʥʛ ʵʢʩʧʨʝʩʩʠʷʣʘʥʠʰʠ ʢʫʯʘʡʠʰʠ, ʪʫʟ ʩʪʨʝʩʩʠʜʘ ʵʩʘ ʢʘʤʘʡʠʰʠ, 

 ʘʤʜʘ ʥʠʩʙʠʡ ʵʢʩʧʨʝʩʩʠʷʣʘʥʠʰ ʬʘʦʣʣʠʛʠ ʢ˄ʨʘ ʷʢʫʥʠʡ ʤʝʪʘʙʦʣʠʪ ï ʕʇʉʥʠʥʛ״

ʤʦʥʦʤʝʨ ʪʘʨʢʠʙʠ ʢʝʩʢʠʥ ˄ʟʛʘʨʠʰʠ ʠʩʙʦʪʣʘʥʛʘʥ.  

A.chroococcum XU1, B.japonicum 36 ʚʘ R. radiobacter SZ4S7S14 

ʰʪʘʤʤʣʘʨʠ ״ʦʩʠʣ ץʠʣʘʜʠʛʘʥ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨʥʠʥʛ ʬʠʟʠʢ-ʢʠʤʸʚʠʡ 

ʭʫʩʫʩʠʷʪʣʘʨʠ, ʤʦʥʦʤʝʨ ʪʘʨʢʠʙʠ ʚʘ ʩʫʙʩʪʨʘʪʛʘ ʢ˄ʨʘ ʕʇʉ ʩʪʨʫʢʪʫʨʘʩʠʜʘ 

˄ʟʛʘʨʠʰʣʘʨ ʙ˄ʣʠʰʠ ʘʥʠץʣʘʥʛʘʥ ʚʘ ʙʠʦʧʦʣʠʤʝʨʣʘʨʥʠʥʛ ʀפ-ʩʧʝʢʪʨʣʘʨʠ 

ʪʘ״ʣʠʣʠ ʛʠʜʨʦʢʩʠʣ (-ʆʅ) ʛʫʨʫ״ʠʜʘ ʤʠץʜʦʨʠʡ ˄ʟʛʘʨʠʰʣʘʨ ʙ˄ʣʠʰʠ 

ʘʩʦʩʣʘʥʛʘʥ; 

A.chroococcum XU1, B.japonicum 36 ʚʘ R. radiobacterSZ4S7S14 

ʰʪʘʤʤʣʘʨʠ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨ ʘʩʦʩʠʜʘ ʶʪʠʣʠʰ ʤʘʢʩʠʤʫʤʣʘʨʠ 400-420 ʥʤ 

ʙ˄ʣʛʘʥ Agʅɿ, 250-275 ʥʤ ʙ˄ʣʛʘʥ AgCl-ʅɿ ʩʠʥʪʝʟʣʘʥʛʘʥ;  

ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨ ʪʘʨʢʠʙʠʜʘʛʠ ʥʘʥʦ˄ʣʯʘʤʜʘʛʠ Ag ʨʝʥʛʝʥʪʩʪʨʫʢʪʫʨ 

ʪʘ״ʣʠʣʠ ʫʥʠʥʛ 2ɗ ʩʦ״ʘʥʠʥʛ 47.50, 55.50 ʚʘ 64.50 ʜʘʨʘʞʘʣʘʨʠʜʘ ״ʦʩʠʣ 

ʙ˄ʣʠʰʠ(B.japonicum 36ʰʪʘʤʤʠ ʕʇʉ ʘʩʦʩʠʜʘ ʦʣʠʥʛʘʥ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪ) 

 ʘʤʜʘ A.chroococcum XU1 ʕʇʉ ʘʩʦʩʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ AgCl-ʅɿ ɻʩʘ 2ɗ״

ʩʦ״ʘʥʠʥʛ27.640, 32.240, 46.20,54.780, 57.440, 67.420, 74.40 ʚʘ 76.60ʜʘ 

ʜʠʬʬʨʘʢʮʠʦʥ ʩʧʝʢʪʨ ʯ˄ץץʠʣʘʨʠ ʥʘʤʦʸʥ ʙ˄ʣʠʰʠ ʘʥʠץʣʘʥʛʘʥ.  

ʷʥʛʠ ʫʩʫʣ ʘʩʦʩʠʜʘ ʘʣʦ״ʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ Agʅɿ R. radiobacter SZ4S7S14 

ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨʠʛʘ ʩʠʥʛʜʠʨʠʰ ʘʩʦʩʠʜʘ ʷʥʛʠ ʪʫʨʜʘʛʠ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪ 

ʦʣʠʥʛʘʥ ʚʘ ʬʠʟʠʢ-ʢʠʤʸʚʠʡ ʪʘʚʩʠʬʣʘʥʛʘʥ; 

ʙʘʨʯʘ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪ ʥʘʤʫʥʘʣʘʨʥʠʥʛ ʧʘʪʦʛʝʥ ʙʘʢʪʝʨʠʷ ʚʘ 

ʟʘʤʙʫʨʫסʣʘʨʛʘ ץʘʨʰʠ ʘʥʪʠʤʠʢʨʦʙ ʪʘʲʩʠʨ ʤʝʭʘʥʠʟʤʣʘʨʠ ʘʥʠץʣʘʥʛʘʥ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʘʤʘʣʠʡ ʥʘʪʠʞʘʣʘʨʠ ץʫʡʠʜʘʛʠʣʘʨʜʘʥ ʠʙʦʨʘʪ:  

ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨ ʩʠʥʪʝʟʣʦʚʯʠ A.chroococcum XU1, B.japonicum 36 ʚʘ 

R. radiobacter SZ4S7S14 ʰʪʘʤʤʣʘʨʠ ʩʝʣʝʢʮʠʷ ץʠʣʠʥʠʙ, ʫʣʘʨʥʠʥʛ ʤʦʨʬʦʣʦʛʦ-

ʢʫʣʪʫʨʘʣ ʚʘ ʙʠʦʢʠʤʸʚʠʡ ʭʫʩʫʩʠʷʪʣʘʨʠ ʪʘʚʩʠʬʣʘʥʛʘʥ; 

ʰʪʘʤʤʣʘʨʥʠ ʪʫʨʣʠ ʩʫʙʩʪʨʘʪʣʘʨ ʚʘ ʰʘʨʦʠʪʣʘʨʜʘ ˄ʩʪʠʨʠʰ ʦʨץʘʣʠ 

ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨ ״ʦʩʠʣ ץʠʣʠʰ ʠʤʢʦʥʠʷʪʣʘʨʠ ʘʥʠץʣʘʥʛʘʥ; 

ʰʪʘʤʤʣʘʨʥʠʥʛ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨ ʤʘʪʨʠʮʘʣʘʨʠ ʘʩʦʩʠʜʘ ʪʘʨʢʠʙʠʜʘ 

ʢʫʤʫʰ ʥʘʥʦʟʘʨʨʘʣʘʨʠ ʩʘץʣʘʛʘʥ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨ ʩʠʥʪʝʟ ץʠʣʠʥʛʘʥ, ʬʠʟʠʢ-
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ʢʠʤʸʚʠʡ ʫʩʫʣʣʘʨʠ ʦʨץʘʣʠ ʙʠʦʧʦʣʠʤʝʨ ʤʘʪʨʠʮʘʩʠʜʘ ʥʘʥʦ˄ʣʯʘʤʜʘʛʠ Ag ʚʘ 

AgCl ʥʘʥʦʟʘʨʨʘʣʘʨʠ ʤʘʚʞʫʜʣʠʛʠ ʠʩʙʦʪʣʘʥʛʘʥ. ʅʘʥʦʟʘʨʨʘʣʘʨ ʤʦʨʬʦʣʦʛʠʷʩʠ 

ʚʘ ʙʘʨץʘʨʦʨʣʠʛʠ ʪʘʚʩʠʬʣʘʥʛʘʥ; 

ʘʣʦ״ʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ Ag ʥʘʥʦʟʘʨʨʘʣʘʨʠʥʠ R. radiobacter SZ4S7S14 

ʤʘʪʨʠʮʘʩʠʛʘ ʩʠʥʛʜʠʨʠʰ ʦʨץʘʣʠ ʥʘʥʦʟʘʨʨʘʣʘʨʥʠʥʛ ʢʣʘʩʪʝʨʣʘʨʛʘ ʫʶʰʠʰʠʥʠ 

ʦʣʜʠʥʠ ʦʣʠʰʛʘ ʠʤʢʦʥ ʙʝʨʘʜʠʛʘʥ ñץ˄ʰ ʙʠʦʣʦʛʠʢ ʪʠʟʠʤò ʫʩʫʣʠ ʪʘʢʣʠʬ 

ʵʪʠʣʛʘʥ ʚʘ ʷʥʛʠ ʪʫʨʜʘʛʠ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪ ʦʣʠʥʛʘʥ; 

ʩʠʥʪʝʟ ץʠʣʠʥʛʘʥ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨ ʧʘʪʦʛʝʥ ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨ, 

ʞʫʤʣʘʜʘʥ E.coli, Staphylococcus aureus, Candida albicans, Fusarium oxysporum 

f.sp.vasinfectum ʚʘ Verticillium dahliaeʛʘ ץʘʨʰʠ ʢʫʯʣʠ ʘʥʪʠʤʠʢʨʦʙ ʪʘʲʩʠʨʠ   ʚʘ 

ʫʣʘʨʥʠʥʛ ״ʫʞʘʡʨʘ ʜʝʚʦʨʣʘʨʠʜʘ ˄ʟʠʛʘ ʭʦʩ ʰʠʰʣʘʨ, ʪʫʡʥʫʢʣʘʨ ״ʦʩʠʣ ʙ˄ʣʠʰʠ 

ʘʥʠץʣʘʥʛʘʥ. 

ʇʘʪʦʛʝʥ ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨʛʘ ץʘʨʰʠ ʩʘʤʘʨʘʣʠ ʢʫʨʘʰʠʰ ʠʤʢʦʥʠʷʪʠʥʠ 

ʙʝʨʫʚʯʠ A.chroococcum XU1, B.japonicum 36 ʚʘ R. radiobacter SZ4S7S14 

ʰʪʘʤʤʣʘʨʠ ʙʠʦʧʦʣʠʤʝʨʣʘʨʠ ʤʘʪʨʠʮʘʣʘʨʠ ״ʘʤʜʘ Ag-ʅɿ ʚʘ AgCl-ʅɿʣʘʨʠʜʘʥ 

ʠʙʦʨʘʪ ʥʘʥʦʢʦʣʣʦʠʜ ʪʠʟʠʤʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ.  

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʠʰʦʥʯʣʠʣʠʛʠ. ׳ʘʨ ʙʠʨ ʪʘʜץʠץʦʪ 

ʪʘʞʨʠʙʘʣʘʨʠ ʵʥʛ ʢʘʤʠʜʘ 3 ʤʘʨʪʘʜʘʥ ˄ʪʢʘʟʠʣʛʘʥʣʠʛʠ, ʙʫ ʵʩʘ ʵʥʛ ʠʰʦʥʯʣʠ ʚʘ 

ʙʘʨץʘʨʦʨ ʥʘʪʠʞʘʣʘʨʥʠ ˄ʨʪʘʯʘ ץʠʡʤʘʪʠʥʠ ״ʠʩʦʙʣʘʰ ʠʤʢʦʥʠʥʠ ʙʝʨʛʘʥʣʠʛʠ 

ʙʠʣʘʥ ʘʩʦʩʣʘʥʛʘʥ. ʕʢʩʧʝʨʠʤʝʥʪʘʣ ʤʘʲʣʫʤʦʪʣʘʨʜʘ ʩʪʘʪʠʩʪʠʢ ʭʘʪʦ, ˄ʨʪʘʯʘ, 

ʠʰʦʥʯʣʠʣʠʢ ʠʥʪʝʨʚʘʣʣʘʨʠ, ʩʪʘʥʜʘʨʪ ʦסʠʰʣʘʨʥʠ ״ʠʩʦʙʣʘʰ STATISTICA 6.0 

ʢʦʤʧʴʶʪʝʨ ʜʘʩʪʫʨʠ ʚʘ ʩʪʘʥʜʘʨʪ ʤʝʪʦʜʣʘʨ ʸʨʜʘʤʠʜʘ ʦʣʠʙ ʙʦʨʠʣʛʘʥ. 

ʅʘʪʠʞʘʣʘʨʥʠ ʩʪʘʪʠʩʪʠʢ ʘ״ʘʤʠʷʪʠʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ ʉʪʴʶʜʝʥʪʥʠʥʛ t-

ʢʨʠʪʝʨʠʡʩʠ ״ʠʩʦʙʣʘʙ ʯʠץʠʣʛʘʥ. 

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʠʣʤʠʡ ʚʘ ʘʤʘʣʠʡ ʘ״ʘʤʠʷʪʠ.ʊʘʜץʠץʦʪ 

ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʠʣʤʠʡ ʘ״ʘʤʠʷʪʠ A.chroococcum XU1, B.japonicum 36 ʚʘR. 

radiobacter SZ4S7S14 h ʪʘʤʤʣʘʨʠ ʙʠʦʧʦʣʠʤʝʨʣʘʨʠ ʩʠʥʪʝʟʣʘʥʠʙ, ʬʠʟʠʢ-

ʢʠʤʸʚʠʡ ʭʫʩʫʩʠʷʪʣʘʨʠ ʪʘʚʩʠʬʣʘʥʛʘʥ. ʋʰʙʫ ʙʠʦʤʘʪʝʨʠʘʣʣʘʨ ʘʩʦʩʠʜʘ Ag-ʅɿ 

ʚʘ AgCl-ʅɿʣʘʨʠ ʩʘץʣʘʛʘʥ ʥʘʥʦʢʦʣʣʦʠʜʣʘʨ ״ʦʩʠʣ ץʠʣʠʥʠʰʠ ʙʠʣʘʥ 

ʠʟʦ״ʣʘʥʘʜʠ.  

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʘʤʘʣʠʡ ʘ״ʘʤʠʷʪʠ  ʪʘʢʣʠʬ ʵʪʠʣʛʘʥ ʷʥʛʠ ʘʚʣʦʜ 

ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨʠ ʧʘʪʦʛʝʥ ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨʛʘ ץʘʨʰʠ ʙʠʦʮʠʜ ʚʦʩʠʪʘʣʘʨ 

 ʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ ʥʘʥʦʟʘʨʨʘʣʘʨʥʠʥʛ״ʘʨʠ, ʘʣʦץʠʩʦʙʣʘʥʘʜʠ. ɹʫʥʜʘʥ ʪʘʰ״

ʙʦʰץʘ ʧʦʣʠʤʝʨ ʤʘʪʨʠʮʘʩʠʛʘ ʩʠʥʛʜʠʨʠʰ ʙʘʨץʘʨʦʨʣʠʛʠ ʚʘ ʢʫʯʣʠ ʙʠʦʮʠʜ 

ʪʘʲʩʠʨʛʘ ʵʛʘ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨ ʦʣʠʥʠʰʠ ʙʠʣʘʥ ʘʩʦʩʣʘʥʘʜʠ. 

ʅʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨ ʩʫʩʧʝʥʟʠʷʩʠ ï ʥʘʥʦʢʦʣʣʦʠʜʣʘʨ ʸʨʜʘʤʠʜʘ ס˄ʟʘ 

ʧʘʪʦʛʝʥʣʘʨʠ Fusarium oxysporum f.sp.vasinfectum ʚʘ Verticillium dahliae 

ʨʠʚʦʞʣʘʥʠʰʠʥʠ ʪ˄ʭʪʘʪʠʰ ʤʫʤʢʠʥ. ʐʫʥʠʥʛʜʝʢ, ʙʘʨץʘʨʦʨ, ʤʦʨʬʦʣʦʛʠʢ 

˄ʟʛʘʨʠʰʣʘʨʛʘ ʫʯʨʘʤʘʛʘʥ ʚʘ ʘʣʦ״ʠʜʘ ʢʣʘʩʪʝʨʣʘʨʛʘ ʫʶʰʤʘʛʘʥ ʢʫʤʫʰ 

ʥʘʥʦʟʘʨʨʘʣʘʨʠ ʢʝʥʛ ʩʧʝʢʪʨʜʘʛʠ ʧʘʪʦʛʝʥʣʘʨʛʘ ץʘʨʰʠ ץ˄ʣʣʘʥʠʰʠʛʘ  ʭʠʟʤʘʪ 

 .ʠʣʘʜʠץ

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʞʦʨʠʡ ץʠʣʠʥʠʰʠ. ɼʠʘʟʦʪʨʦʬ 

ʨʠʟʦʙʘʢʪʝʨʠʣ̫ʘʨʠ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨʠ ʘʩʦʩʠʜʘ ñɹʠʦʘʟʦʪò ʙʠʦʧʨʝʧʘʨʘʪ 

ʷʨʘʪʠʰ ʙ˄ʡʠʯʘ ʦʣʠʥʛʘʥ ʠʣʤʠʡ ʥʘʪʠʞʘʣʘʨ ʘʩʦʩʠʜʘ:  
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ʠʥʜʦʣ-3-ʩʠʨʢʘ ʢʠʩʣʦʪʘʩʠ ʚʘ ʛʠʙʙʝʨʝʣʣʠʥ ״ʦʩʠʣ ץʠʣʫʚʯʠ, ʪʫʟʛʘ ʯʠʜʘʤʣʠ 

Azotobacter chroococcum N1 ʙʘʢʪʝʨʠʷ ʰʪʘʤʤʠ ʫʯʫʥɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ 

ʀʥʪʝʣʣʝʢʪʫʘʣ ʤʫʣʢ ʘʛʝʥʪʣʠʛʠ ʪʦʤʦʥʠʜʘʥ ʠʭʪʠʨʦ ʧʘʪʝʥʪʠ (IAP 04887, 2012) 

ʦʣʠʥʛʘʥ. ʅʘʪʠʞʘʜʘ ʰ˄ʨʣʘʥʛʘʥ ʪʫʧʨʦץʣʘʨʜʘ ˄ʩʫʚʯʠ ס˄ʟʘ (Gossypium hirsutum 

L.) ʚʘ ʙʫסʜʦʡʥʠʥʛ (Triticum aestivum L.) ʠʣʜʠʟ ʘʪʨʦʬʠ ʚʘ ʠʣʜʠʟ ʦʨץʘʣʠ 

ʦʟʠץʣʘʥʪʠʨʫʚʯʠ ʧʨʝʧʘʨʘʪʣʘʨ ʪʘʡʸʨʣʘʰ ʠʤʢʦʥʠʥʠ ʙʝʨʛʘʥ. 

ñɹʠʦʘʟʦʪò ʙʠʦʧʨʝʧʘʨʘʪʠ ʊʦʰʢʝʥʪ ʚʠʣʦʷʪʠ, ʆץץ˄ʨסʦʥ ʪʫʤʘʥʠʜʘ ʧʘʭʪʘ 

 ʘʤʜʘ ʤʘʢʢʘʞ˄ʭʦʨʠ ʚʘ ʢʘʨʪʦʰʢʘ ʵʢʠʥ ʤʘʡʜʦʥʣʘʨʠʛʘ ʞʦʨʠʡ ʵʪʠʣʛʘʥ״

(ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ פʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ʚʘʟʠʨʣʠʛʠʥʠʥʛ 2018 ʡʠʣ 11 

ʥʦʷʙʨʠʜʘʛʠ  02/023-221-ʩʦʥ ʤʘʲʣʫʤʦʪʥʦʤʘʩʠ). ʅʘʪʠʞʘʜʘ ץʠʰʣʦץ ʭ˄ʞʘʣʠʢ 

ʵʢʠʥʣʘʨʠʥʠʥʛ ״ʦʩʠʣʜʦʨʣʠʛʠ, ʪʫʧʨʦץ ʫʥʫʤʜʦʨʣʠʛʠ ʦʰʠʰʠ, ʰ˄ʨ ʪʫʧʨʦץʣʘʨ 

ʪʘʨʢʠʙʠʜʘʛʠ ʪʫʟʣʘʨʥʠʥʛ ʙʦסʣʘʥʠʰʠ ʚʘ ˄ʩʠʤʣʠʢʣʘʨʥʠʥʛ ʧʘʪʦʛʝʥ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨʛʘ ʥʠʩʙʘʪʘʥ ʯʠʜʘʤʣʠʣʠʛʠ ʦʨʪʠʰʠ ʠʤʢʦʥʠʥʠ ʙʝʨʛʘʥ; 

ʜʠʘʟʦʪʨʦʬ ʨʠʟʦʙʘʢʪʝʨʠʷʣʘʨ ʚʘ ʫʣʘʨʥʠʥʛ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨʠ ʘʩʦʩʠʜʘ 

ñɹʠʦʘʟʦʪò ʙʠʦʧʨʝʧʘʨʘʪʠ ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ɼʘʚʣʘʪ ʢʠʤʸ ʢʦʤʠʩʩʠʷʩʠ 

ʪʦʤʦʥʠʜʘʥ ɶʟʙʝʢʠʩʪʦʥ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠʜʘ ץ˄ʣʣʘʰ ʫʯʫʥ ʨʫʭʩʘʪ ʙʝʨʠʣʛʘʥ 

(ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ʂʠʤʸʣʘʰʪʠʨʠʰ ʚʘ ˄ʩʠʤʣʠʢʣʘʨʥʠ ʭʠʤʦʷ ץʠʣʠʰ 

ʚʦʩʠʪʘʣʘʨʠ ʜʘʚʣʘʪ ʢʦʤʠʩʩʠʷʩʠʥʠʥʛ 2018 ʡʠʣ 23 ʘʧʨʝʣʜʘʛʠ 1ɸ 1670 

ʛʫʚʦ״ʥʦʤʘʩʠ). ʅʘʪʠʞʘʜʘ ʬʝʨʤʝʨ ʭ˄ʞʘʣʠʢʣʘʨʠʥʠʥʛ ʠץʪʠʩʦʜʠʡ ʩʘʤʘʨʘʜʦʨʣʠʢ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʷʭʰʠʣʘʥʠʰʠ, ʧʘʭʪʘ, ʤʘʢʢʘʞ˄״ʦʨʠ ʚʘ ʢʘʨʪʦʰʢʘ ʵʢʠʥʣʘʨʠʥʠʥʛ 

 .ʦʩʠʣʜʦʨʣʠʛʠ ʦʰʠʰʠʛʘ ʠʤʢʦʥ ʙʝʨʛʘʥ״

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʘʧʨʦʙʘʮʠʷʩʠ.ɼʠʩʩʝʨʪʘʮʠʷ ʠʰʠʥʠʥʛ 

ʥʘʪʠʞʘʣʘʨʠ 7 ʪʘ ʭʘʣץʘʨʦ ʚʘ 10 ʪʘ ʈʝʩʧʫʙʣʠʢʘ ʠʣʤʠʡ-ʘʤʘʣʠʡ 

ʢʦʥʬʝʨʝʥʮʠʷʣʘʨʠʜʘ ʤʫ״ʦʢʘʤʘʜʘʥ ˄ʪʛʘʥ.  

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʵʲʣʦʥ ץʠʣʠʥʠʰʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʤʘʚʟʫʩʠ 

ʙ˄ʡʠʯʘ 23 ʪʘ ʠʣʤʠʡ ʠʰ ʯʦʧ ʵʪʠʣʛʘʥ, ʰʫʣʘʨʜʘʥ 13 ʪʘʩʠ ʠʣʤʠʡ ʤʘץʦʣʘ ʙ˄ʣʠʙ, 

ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ʆʣʠʡ ʘʪʪʝʩʪʘʮʠʷ ʢʦʤʠʩʩʠʷʩʠʥʠʥʛ ʜʦʢʪʦʨʣʠʢ 

ʜʠʩʩʝʨʪʘʮʠʷʣʘʨʠʘʩʦʩʠʡ ʠʣʤʠʡ ʥʘʪʠʞʘʣʘʨʠʥʠ ʯʦʧ ʵʪʠʰ ʪʘʚʩʠʷ ʵʪʠʣʛʘʥ ʠʣʤʠʡ 

ʥʘʰʨʣʘʨʜʘ, ʞʫʤʣʘʜʘʥ, 5 ʪʘʩʠ ʨʝʩʧʫʙʣʠʢʘ ʥʘʰʨʣʘʨʠʜʘ, 7 ʪʘʩʠ ʭʦʨʠʞʠʡ 

ʞʫʨʥʘʣʣʘʨʜʘ ʥʘʰʨ ʵʪʠʣʛʘʥ, 1 ʪʘ ʠʭʪʠʨʦ ʧʘʪʝʥʪʠ ʦʣʠʥʛʘʥ.     

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ʪʫʟʠʣʠʰʠ ʚʘ ״ʘʞʤʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʪʘʨʢʠʙʠ ʢʠʨʠʰ, 

ʪ˄ʨʪ ʙʦʙ, ʭʫʣʦʩʘ, ʬʦʡʜʘʣʘʥʠʣʛʘʥ ʘʜʘʙʠʸʪʣʘʨ ʨʡ˄ʭʘʪʠ ʚʘ ʠʣʦʚʘʣʘʨʜʘʥ ʠʙʦʨʘʪ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ״ʘʞʤʠ 167 ʙʝʪʥʠ ʪʘʰʢʠʣ ʵʪʛʘʥ. 

 

ɼʀʉʉɽʈʊɸʎʀʗʅʀʅɻ ɸʉʆʉʀʁ ʄɸɿʄʋʅʀ 

 

ʂʠʨʠʰ ץʠʩʤʠʜʘ ʪʘʜץʠץʦʪ ʤʘʚʟʫʩʠʥʠʥʛ ʜʦʣʟʘʨʙʣʠʛʠ, ʘ״ʘʤʠʷʪʠ ʚʘ 

ʟʘʨʫʨʘʪʠ ʘʩʦʩʣʘʥʠʙ, ʫʥʠʥʛ ʤʘץʩʘʜ ʚʘ ʚʘʟʠʬʘʣʘʨ, ʦʙʲʝʢʪ ʚʘ ʧʨʝʜʤʝʪʣʘʨʠ 

ʪʘʚʩʠʬʣʘʥʛʘʥ, ʈʝʩʧʫʙʣʠʢʘ ʬʘʥ ʚʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʨʠʚʦʞʣʘʥʠʰʠʥʠʥʛ ʫʩʪʫʚʦʨ 

ʡ˄ʥʘʣʠʰʣʘʨʠʛʘ ʤʦʚʦʬʠץʣʠʛʠ ʢ˄ʨʩʘʪʠʣʛʘʥ, ״ʦʟʠʨʛʠ ʢʫʥʜʘ ״ʦʨʠʞʜʘ ʦʣʠʙ 

ʙʦʨʠʣʘʸʪʛʘʥ ʠʟʣʘʥʠʰʣʘʨ ץʠʩץʘʯʘ ʰʘʨ״ʣʘʥʛʘʥ, ʪʘʜץʠץʦʪ ʠʰʠʥʠʥʛ ʠʣʤʠʡ 

ʷʥʛʠʣʠʛʠ ʚʘ ʘʤʘʣʠʡ ʥʘʪʠʞʘʣʘʨʠ ʙʘʸʥ ץʠʣʠʥʛʘʥ, ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨʥʠʥʛ 

ʠʣʤʠʡ ʚʘ ʘʤʘʣʠʡ ʘ״ʘʤʠʷʪʠ ʢ˄ʨʩʘʪʠʣʛʘʥ, ʫʣʘʨʥʠ ʘʤʘʣʠʸʪʛʘ ʞʦʨʠʡ ץʠʣʠʰ, 

ʥʘʰʨ ʵʪʠʣʛʘʥ ʠʰʣʘʨ ʚʘ ʜʠʩʩʝʨʪʘʮʠʷ ʪʫʟʠʣʠʰʠ ʙ˄ʡʠʯʘ ʤʘʲʣʫʤʦʪʣʘʨ 

ʢʝʣʪʠʨʠʣʛʘʥ. 
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ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ʘʜʘʙʠʸʪʣʘʨ ʰʘʨ״ʠ ʙ˄ʣʠʤʠʜʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨ, 

ʞʫʤʣʘʜʘʥ ʙʘʢʪʝʨʠʷʣʘʨ ʚʘ ʘʢʪʠʥʦʤʠʮʝʪʣʘʨʜʘ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜ (ʕʇʉ) ʘʩʦʩʣʠ 

ʙʠʦʧʦʣʠʤʝʨʣʘʨ ʩʠʥʪʝʟʠ, ʫʣʘʨʥʠʥʛ ʬʠʟʠʢ-ʢʠʤʸʚʠʡ ʭʫʩʫʩʠʷʪʣʘʨʠ, ʘʡʨʠʤ 

ʧʨʦʜʫʮʝʥʪʣʘʨʥʠʥʛ ʤʦʣʝʢʫʣʷʨ ʪʘʢʩʦʥʦʤʠʷʩʠ, ʕʇʉ ʤʘʪʨʠʮʘʣʘʨʠ ʘʩʦʩʠʜʘ Ag-

ʚʘ AgCl-ʥʘʥʦʟʘʨʨʘʣʘʨʠ (Ag-ʅɿ, AgCl-ʅɿ) ʙʠʦʩʠʥʪʝʟʠ, ʦʣʠʥʛʘʥ 

ʥʘʥʦʢʦʤʧʦʟʠʪʣʘʨʥʠʥʛ ʭʫʩʫʩʠʷʪʣʘʨʠ ï ʤʦʨʬʦʣʦʛʠʷʩʠ, ʙʘʨץʘʨʦʨʣʠʛʠ, 

ʥʘʥʦ˄ʣʯʘʤʜʘʛʠ ʤʝʪʘʣʣ ʅɿʥʠ ʘʥʠץʣʘʰ, ʰʫʥʠʥʛʜʝʢ ʅɿʣʘʨʥʠʥʛ ʧʘʪʦʛʝʥ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨ ״ʫʞʘʡʨʘʩʠʛʘ ʪʘʲʩʠʨ ʵʪʠʰ ʤʝʭʘʥʠʟʤʣʘʨʠ ʢʝʥʛ ʸʨʠʪʠʣʛʘʥ. 

ʅʘʥʦʢʦʤʧʦʟʠʪʣʘʨʥʠʥʛ ʶץʦʨʠ ʨʝʟʠʩʪʝʥʪ ʧʘʪʦʛʝʥʣʘʨʛʘ ץʘʨʰʠ ʙʠʦʮʠʜ 

ʚʦʩʠʪʘʣʘʨ ʩʠʬʘʪʠʜʘ ץ˄ʣʣʘʥʠʰʠ ʰʘʨ״ʣʘʥʛʘʥ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ çʊʘʜץʠץʦʪʥʠʥʛ ʤʘʥʙʘ ʚʘ ʫʩʫʣʣʘʨʠè ʜʝʙ ʥʦʤʣʘʥʛʘʥ 

ʠʢʢʠʥʯʠ ʙʦʙʠʜʘ ʪʘʙʠʠʡ ʤʘʥʙʘʣʘʨʜʘʥ ï ˄ʩʠʤʣʠʢ ʨʠʟʦʩʬʝʨʘʩʠ ʚʘ ʠʣʜʠʟ 

ʪʫʛʘʥʘʢʣʘʨʠʜʘʥ ʜʠʘʟʦʪʨʦʬ ʨʠʟʦʙʘʢʪʝʨʠʷ ʰʪʘʤʤʣʘʨʠʥʠ ʘʞʨʘʪʠʰ, 

ʤʠʢʨʦʙʠʦʣʦʛʠʢ ʪʦʟʘʣʘʰ, ʫʣʘʨʥʠʥʛ ʤʦʨʬʦʣʦʛʠʷʩʠ, ʬʠʟʠʦʣʦʛʠʷʩʠ ʚʘ 

ʙʠʦʢʠʤʸʚʠʡ ʭʫʩʫʩʠʷʪʣʘʨʠ, ʬʘʦʣ ʰʪʘʤʤʣʘʨʥʠ 16S ʨʈʅʂ ʛʝʥ-ʩʝʢʚʝʥʩʠ ʘʩʦʩʠʜʘ 

ʤʦʣʝʢʫʣʷʨ ʠʜʝʥʪʠʬʠʢʘʮʠʷʣʘʰ, ʕʇʉ ʩʠʥʪʝʟʠ ʚʘ ʕʇʉ ʤʘʪʨʠʮʘʩʠ ʘʩʦʩʠʜʘ Ag-

ʅɿ ʚʘ AgCl-ʅɿ ʙʠʦʩʠʥʪʝʟʠ, ʤʦʥʠʪʦʨʠʥʛʠ, ʦʣʠʥʛʘʥ ʥʘʥʦʢʦʤʧʦʟʠʪʣʘʨʥʠʥʛ 

ʭʫʩʫʩʠʷʪʣʘʨʠ ï ʤʦʨʬʦʣʦʛʠʷʩʠ, ʙʘʨץʘʨʦʨʣʠʛʠ, ʥʘʥʦ˄ʣʯʘʤʜʘʛʠ ʤʝʪʘʣʣ ʅɿʥʠ 

ʘʥʠץʣʘʰ, ʰʫʥʠʥʛʜʝʢ ʅɿʣʘʨʥʠʥʛ ʧʘʪʦʛʝʥ ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨ ״ʫʞʘʡʨʘʩʠʛʘ 

ʪʘʲʩʠʨʠʥʠ ˄ʨʛʘʥʠʰ ʫʩʫʣʣʘʨʠ ʸʨʠʪʠʣʛʘʥ.  

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ çʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠ ʚʘ ʫʣʘʨʥʠʥʛ ʤʫ״ʦʢʘʤʘʩʠè 

ʜʝʙ ʥʦʤʣʘʥʛʘʥ ʫʯʠʥʯʠ ʙʦʙʠʜʘ ʜʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ʘʩʦʩʠʡ ʠʣʤʠʡ ʥʘʪʠʞʘʣʘʨʠ 

ʢʝʣʪʠʨʠʣʛʘʥ. ɾʫʤʣʘʜʘʥ, ñʕʇʉ ʩʠʥʪʝʟʣʦʚʯʠ ʜʠʘʟʦʪʨʦʬ ʨʠʟʦʙʘʢʪʝʨʠʷʥʠ 

ʘʞʨʘʪʠʰ, ʩʢʨʠʥʠʥʛ ץʠʣʠʰ ʚʘ ʬʘʦʣ ʰʪʪʘʤʤʣʘʨʥʠʥʛ ʤʦʣʝʢʫʣʷʨ-ʛʝʥʝʪʠʢ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷʩʠ, ʤʦʨʬʦʣʦʛʦ-ʢʫʣʪʫʨʘʣ ʚʘ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʢʠʤʸʚʠʡ 

ʭʫʩʫʩʠʷʪʣʘʨʠò ʜʝʙ ʥʦʤʣʘʥʛʘʥ 3.1-ץʠʩʤʠʜʘ ˄ʩʠʤʣʠʢ ʨʠʟʦʩʬʝʨʘʩʠ ʪʫʧʨʦץ 

ʥʘʤʫʥʘʣʘʨʠ ʚʘ ʠʣʜʠʟ ʪʫʛʘʥʘʢʣʘʨʠʜʘʥ ʜʠʘʟʦʪʨʦʬ ʨʠʟʦʙʘʢʪʝʨʠʷʣʘʨʥʠ 

ʘʞʨʘʪʠʰ, ʕʇʉ ʩʠʥʪʝʟʠʛʘ ʩʢʨʠʥʠʥʛʠ, ʬʘʦʣ ʰʪʘʤʤʣʘʨʥʠʥʛ ʤʦʨʬʦʣʦʛʦ-

ʢʫʣʴʪʫʨʘʣ ʚʘ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʢʠʤʸʚʠʡ ʭʫʩʫʩʠʷʪʣʘʨʠ ʚʘ 16S ʨʈʅʂ ʛʝʥ-ʩʝʢʚʝʥʩʠ 

ʘʩʦʩʠʜʘ ʤʦʣʝʢʫʣʷʨ ʠʜʝʥʪʠʬʠʢʘʮʠʷʣʘʰ ʥʘʪʠʞʘʣʘʨʠ ʙʘʸʥ ʵʪʠʣʛʘʥ.  

ʗʥʛʠ ʘʞʨʘʪʠʣʛʘʥ ʚʘ ʢʦʣʣʝʢʮʠʷʜʘ ʤʘʚʞʫʜ ʰʪʘʤʤʣʘʨʥʠʥʛ ʕʇʉ ʩʠʥʪʝʟʠʛʘ 

ʩʢʨʠʥʠʥʛʠ ʘʩʦʩʠʜʘ B. japonicum 36 (5,6Ñ0,25 ʛ/ʣ ʕʇʉ), Rhizobium radiobacter. 

SZ4S7S14 (3,6Ñ0,23 ʛ/ʣ ʕʇʉ) ʚʘ A. chroococcum XU1 (3,2Ñ0,2 ʛ/ʣ ʕʇʉ) 

ʢʝʡʠʥʛʠ ʪʘʜץʠץʦʪʣʘʨ ʪʘʥʣʘʙ ʦʣʠʥʜʠ. ʄʘʟʢʫʨ ʰʪʘʤʤʣʘʨ ˄ʩʪʠʨʠʰʥʠʥʛ 

ʜʘʩʪʣʘʙʢʠ ʢʫʥʣʘʨʠʜʘʥʦץ ʬʘʦʣ ʨʘʚʠʰʜʘ ʕʇʉ ʩʠʥʪʝʟ ץʠʣʛʘʥʣʠʛʠ ʙʠʣʘʥ ץʦʣʛʘʥ 

ʰʪʘʤʤʣʘʨʜʘʥ ʬʘʨץʣʘʥʜʠ. ɶʩʪʠʨʠʰʥʠʥʛ 48- ʚʘ 72-ʩʦʘʪʠʜʘ ʫʰʙʫ 

ʰʪʘʤʤʣʘʨʥʠʥʛ ʢʫʣʪʫʨʘ ʩʫʶץʣʠʢʣʘʨʠʜʘ ʤʘʢʩʠʤʘʣ ʤʠץʜʦʨʜʘ ʕʇʉ ״ʦʩʠʣ 

ʙ˄ʣʛʘʥʠ ʢʫʟʘʪʠʣʜʠ. ɸʚʚʘʣʛʠ ʪʘʜץʠץʦʪʣʘʨ ʜʦʠʨʘʩʠʜʘ ˄ʨʛʘʥʠʣʛʘʥ B. japonicum 

36 ʚʘA. chroococcum XU1 ʰʪʘʤʤʣʘʨʠʥʠʥʛ ʪʫʨ ʪʘʨʢʠʙʠ ʤʘʲʣʫʤ 

ʙ˄ʣʛʘʥʣʠʛʠʜʘʥ Rhizobium sp.SZ4S7S1416S ʨʈʅʂ ʛʝʥ-ʩʝʢʚʝʥʩʠ ʘʩʦʩʠʜʘ 

ʤʦʣʝʢʫʣʷʨ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ץʠʣʠʥʜʠ. ʄʘʟʢʫʨ ʰʪʘʤʤʥʠʥʛ Rhizobium 

radiobacter 19358(T) (AJ389904) ʰʪʘʤʤʠʛʘ 100% ʤʫʚʦʬʠץ ʢʝʣʜʠ. 16S ʨʈʅʂ 

ʛʝʥ-ʩʝʢʚʝʥʩʠ ʘʩʦʩʠʜʘ ץʫʨʠʣʛʘʥ ʬʠʣʦʛʝʥʝʪʠʢ ʪʘ״ʣʠʣ ʥʘʪʠʞʘʩʠʛʘ ʢ˄ʨʘ ʰʪʘʤʤ 

Rhizobium radiobacterʪʫʨʠ ʩʠʬʘʪʠʜʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ץʠʣʠʥʜʠ (1-ʨʘʩʤ). 
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1-ʨʘʩʤ. Rhizobium sp. SZ4S7S14 ʰʪʘʤʤʠʥʠʥʛ ʬʠʣʦʛʝʥʝʪʠʢ ʰʘʞʘʨʘʩʠ 

 

A. chroococcum XU1, B. japonicum 36 ʚʘ R.radiobacter SZ4S7S14 

ʰʪʘʤʤʣʘʨʠ ʢʝʡʠʥʛʠ ʪʘʞʨʠʙʘʣʘʨ ʫʯʫʥ ʪʘʜץʠץʦʪ ʤʘʥʙʘʩʠ ʩʠʬʘʪʠʜʘ ʪʘʥʣʘʙ 

ʦʣʠʥʜʠ. ʋʰʙʫ ʰʪʘʤʤʣʘʨʥʠʥʛ ʤʦʨʬʦʣʦʛʠʷʩʠ, ʬʠʟʠʦʣʦʛʠʷʩʠ ʚʘ ʘʡʨʠʤ 

ʙʠʦʢʠʤʸʚʠʡ ʭʫʩʫʩʠʷʪʣʘʨʠ ʪʘʜץʠץ ʵʪʠʣʜʠ. ɾʫʤʣʘʜʘʥ, ʰʪʘʤʤʣʘʨʥʠʥʛ ʘʟʦʪʩʠʟ 

ʦʟʫץʘ ʤʫ״ʠʪʣʘʨʜʘ ˄ʩʘ ʦʣʠʰ ץʦʙʠʣʠʷʪʠ, ʘʪʤʦʩʬʝʨʘ ʘʟʦʪʠ ״ʠʩʦʙʠʛʘ ʠʢʢʠʣʘʤʯʠ 

ʤʝʪʘʙʦʣʠʪʣʘʨ, ʞʫʤʣʘʜʘʥ ʕʇʉ-ʘʩʦʩʣʠ ʙʠʦʧʦʣʠʤʝʨʣʘʨ ʩʠʥʪʝʟʣʘʡ ʦʣʠʰʠ 

ʵʲʪʠʙʦʨʛʘ ʤʦʣʠʢ. ɹʫ ʞʠ״ʘʪʜʘʥ ʘʡʥʠץʩʘ A. chroococcum XU1 ʢʘʪʪʘ ʘ״ʘʤʠʷʪʛʘ 

ʵʛʘ ʵʢʘʥʣʠʛʠ ʪʘʞʨʠʙʘʣʘʨ ʜʘʚʦʤʠʜʘ ʘʥʠץʣʘʥʜʠ. 

ʐʫʥʠʥʛʜʝʢ, ʬʘʦʣ ʰʪʘʤʤʣʘʨʥʠʥʛ ʕʇʉ ״ʦʩʠʣ ʙ˄ʣʠʰʠʜʘ ʠʰʪʠʨʦʢ 

ʵʪʘʜʠʛʘʥ ʛʝʥʣʘʨ, ʫʣʘʨʥʠʥʛ ʵʢʩʧʨʝʩʩʠʷʣʘʥʠʰʠ ʪʘʜץʠץ ʵʪʠʣʜʠ. ʕʲʪʠʙʦʨʛʘ 

ʤʦʣʠʢ ʞʠ״ʘʪ ʰʫʢʠ, Rhizobium radiobacter SZ4S7S14 ʰʪʘʤʤʠʥʠʥʛʪʨʘʥʩʧʦʟʦʥ 

ʤʫʪʘʛʝʥʝʟ ʡ˄ʣʠ ʙʠʣʘʥ ʦʣʠʥʛʘʥ ʤʫʪʘʥʪ ʚʘ ʸʚʚʦʡʠ ʰʘʢʣʣʘʨʠʥʠ ʩʦʣʠʰʪʠʨʤʘ 

ʪʘ״ʣʠʣʠ ʘʩʦʩʠʜʘ ʕʇʉ1 ʪʫʨʢʫʤʠʛʘ ʤʘʥʩʫʙ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨ ʩʠʥʪʝʟʠʛʘ 

ʞʘʚʦʙʛʘʨ exoK ʚʘ exoM ʛʝʥʣʘʨ ʪ˄ʧʣʘʤʠ ʤʘʚʞʫʜ ʵʢʘʥʣʠʛʠ ʘʥʠץʣʘʥʜʠ. ɹʫ ʵʩʘ 

ʘʚʚʘʣʜʘʥ ʤʘʲʣʫʤ ʙ˄ʣʛʘʥ ʕʇʉ ʩʠʥʪʝʟʠʛʘ ʞʘʚʦʙʛʘʨ ʡʠʨʠʢ ʛʝʥ ʢʣʘʩʪʝʨʠʛʘ 

ʤʫʚʦʬʠץ ʢʝʣʠʰʠʥʠ ʢ˄ʨʩʘʪʜʠ (2-ʨʘʩʤ). 
 

 

 

 

 

 

 

 

 

 

 

 

2-ʨʘʩʤ. Rhizobium radiobacter SZ4S7S14 ʰʪʘʤʤʠʜʘ ʕʇʉ ʩʠʥʪʝʟʠʛʘ 

ʞʘʚʦʙʛʘʨ ʡʠʨʠʢ ʛʝʥ ʢʣʘʩʪʝʨʠ (exoK ʚʘ exoM ʛʝʥʣʘʨʠ) ʠʜʝʥʪʠʬʠʢʘʮʠʷʩʠ 

 

ʋʰʙʫ exoK ʚʘ exoM ʛʝʥʣʘʨʠʥʠʥʛ RT-PCR ʚʘ qRT-PCR ʘʩʦʩʠʜʘ ʪʘ״ʣʠʣʠ 

ʵʢʩʧʨʝʩʩʠʷʣʘʥʠʰ ʬʘʦʣʣʠʛʠ ״ʘץʠʜʘ ʭʫʣʦʩʘ ʙʝʨʘ ʦʣʠʰʠʥʠ ʥʘʟʘʨʜʘ ʪʫʪʛʘʥ 

 ʦʣʜʘ ʪʫʨʣʠ ʫʛʣʝʨʦʜ ʤʘʥʙʘʣʘʨʠʜʘ ʢʫʟʘʪʫʚʣʘʨ ʦʣʠʙ ʙʦʨʠʣʜʠ. Azotobacter״
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chroococcum XU1, Azotobacter chroococcum N1 ʚʘ Bradyrhizobium japonicum 

36 ʰʪʘʤʤʣʘʨʠʜʘ ʘʥʠץʣʘʥʛʘʥ ʕʇʉ-ʩʠʥʪʝʟʠʛʘ ʞʘʚʦʙʛʘʨ ʛʝʥʣʘʨ ʪʘʚʩʠʬʠ 

(ʥʘʪʠʞʘʣʘʨ ʢʠʨʠʪʠʣʤʘʜʠ) ʘʜʘʙʠʸʪ ʤʘʥʙʘʣʘʨʠʛʘ ʤʫʚʦʬʠץ ʢʝʣʠʰʠʥʠ ʢ˄ʨʩʘʪʜʠ. 

ɸʥʠץʣʘʥʛʘʥ ʫʰʙʫ ʛʝʥʣʘʨ, ʞʫʤʣʘʜʘʥ exoK ʚʘ exoM ʛʝʥʣʘʨʠʥʠʥʛ ʪʫʨʣʠ 

˄ʩʪʠʨʠʰ ʤʫ״ʠʪʣʘʨʠʜʘ ״ʘʨ ״ʠʣ ʵʢʩʧʨʝʩʩʠʷʣʘʥʠʰʠ ʵʩʘ ʬʠʟʠʢ ʢʠʤʸʚʠʡ 

ʭʫʩʫʩʠʷʪʣʘʨʠ ʬʘʨץʣʘʥʫʚʯʠ ʕʇʉʣʘʨ ʩʠʥʪʝʟʣʘʥʠʰʠʛʘ ʦʣʠʙ ʢʝʣʜʠ. ɹʫ ʞʠ״ʘʪ, 

ʢʝʨʘʢʣʠ ʬʠʟʠʢ-ʢʠʤʸʚʠʡ ʭʫʩʫʩʠʷʪʣʠ ʜʠʵʣʝʢʪʨʠʢ ʤʘʪʨʠʮʘ ʦʣʠʰ ʫʯʫʥ ʤʫ״ʠʤ 

ʙ˄ʣʛʘʥ ʦʤʠʣʣʘʨʜʘʥ ʙʠʨʠ ״ʠʩʦʙʣʘʥʘʜʠ. 

ñʌʘʦʣ ʰʪʘʤʤʣʘʨʜʘ ʕʇʉ ʩʠʥʪʝʟʠ ʚʘ ʫʥʛʘ ʪʘʲʩʠʨ ʵʪʫʚʯʠ ʦʤʠʣʣʘʨ 

ʪʘʜץʠץʠ. ɹʠʦʧʦʣʠʤʝʨʣʘʨʥʠʥʛ ʬʠʟʠʢ-ʢʠʤʸʚʠʡ ʭʫʩʫʩʠʷʪʣʘʨʠò ʥʦʤʣʘʥʛʘʥ 

 ʠʩʤʠʜʘ ʪʘʥʣʘʙ ʦʣʠʥʛʘʥ A.chroococcum XU1, B.japonicum 36 ʚʘץ-3.2

R.radiobacter SZ4S7S14 ʰʪʘʤʤʣʘʨʠʜʘ ʕʇʉ ״ʦʩʠʣ ʙ˄ʣʠʰʠʛʘ ʫʛʣʝʨʦʜ/ʘʟʦʪ 

ʤʘʥʙʘʣʘʨʠ, ʨʅ, ʢʘʪʠʦʥʣʘʨ ʪʘʲʩʠʨʠ, ʰʫʥʠʥʛʜʝʢ ʘʡʨʠʤ ʬʠʟʠʢ-ʢʠʤʸʚʠʡ 

ʭʫʩʫʩʠʷʪʣʘʨʠ ï ʀפ-ʩʧʝʢʪʨʣʘʨʠ ʪʘ״ʣʠʣʠ, ʵʣʝʢʪʨʦʥ-ʟʦʥʜʣʠ ʤʠʢʨʦʘʥʘʣʠʟʠ, 

ʸʨʫסʣʠʢ-ʵʣʝʢʪʨʦʥ ʤʠʢʨʦʩʢʦʧʠʷʩʠ, ʤʦʥʦʤʝʨ ʪʘʨʢʠʙʠ ʪʘʜץʠץ ʵʪʠʣʛʘʥ. 

ʐʪʘʤʤʣʘʨʥʠʥʛ ʕʇʉ ʩʠʥʪʝʟʠ ʙʠʨ-ʙʠʨʠʛʘ ʜʝʷʨʣʠ ˄ʭʰʘʰ ʨʘʚʠʰʜʘ ʘʤʘʣʛʘ 

ʦʰʛʘʥ ʙ˄ʣʩʘʜʘ, ʫʣʘʨ ʦʨʘʩʠʜʘ R.radiobacter SZ4S7S14 ʰʪʘʤʤʠ ʬʘʦʣʣʠʛʠ 

ʙʠʣʘʥ ʘʞʨʘʣʠʙ ʪʫʨʜʠ (3ʘ,ʙ-ʨʘʩʤʣʘʨ).  

 
3ʘ-ʨʘʩʤ. ɶʩʪʠʨʠʰʥʠʥʛ ʣʦʛʘʨʠʬʤʠʢ ʬʘʟʘʩʠʜʘ R. radiobacter SZ4S7S14 ʰʪʘʤʤʠ ʕʇʉ-

ʦץʩʠʣ ʩʠʥʪʝʟʠ ״ʫʞʘʡʨʘ ʙʠʦʤʘʩʩʘʩʠ, ʠʥʢʫʙʘʮʠʷ ʚʘץʪʠ ״ʘʤʜʘ ʬʣʦʢʫʣʷʮʠʷ ʬʘʦʣʣʠʛʠʛʘ 

˄ʨʪʘʩʠʜʘʛʠ ʢʦʨʨʝʣʷʮʠʷ 

3ʙ-ʨʘʩʤ. ɶʩʪʠʨʠʰʥʠʥʛ ʣʦʛʘʨʠʬʤʠʢ ʬʘʟʘʩʠʜʘ R. radiobacter SZ4S7S14 ʰʪʘʤʤʠ ״ʫʞʘʡʨʘ 

ʙʠʦʤʘʩʩʘʩʠ, ʤʫ״ʠʪ ʨʅʠ ʚʘ ʠʥʢʫʙʘʮʠʷ ʚʘץʪʠ ˄ʨʪʘʩʠʜʘʛʠ ʢʦʨʨʝʣʷʮʠʷ 

 

ʄʦʜʠʬʠʢʘʮʠʷʣʘʥʛʘʥ ʦʟʫץʘ ʤʫ״ʠʪʠʜʘ (ʫʛʣʝʨʦʜ/ʘʟʦʪ ʤʘʥʙʘʩʠ ʩʠʬʘʪʠʜʘ D-

ʤʘʥʥʠʪʦʟʘ/ʜʨʦʞʞʠ ʵʢʩʪʨʘʢʪʠ ץ˄ʣʣʘʥʠʣʛʘʥʜʘ) ʤʘʟʢʫʨ ʰʪʘʤʤ 5,41 ʛ/ʣ ʕʇʉ 

ʩʠʥʪʝʟʣʘʜʠ. ʊʘʲʢʠʜʣʘʰ ˄ʨʠʥʣʠʢʠ, ʙʘʨʯʘ ʰʪʘʤʤʣʘʨʜʘ ʕʇʉʩʠʥʪʝʟʠ 

˄ʩʪʠʨʠʰʥʠʥʛ ʣʦʛʘʨʠʬʤʠʢ ʬʘʟʘʩʠʜʘ ״ʫʞʘʡʨʘ ʙʠʦʤʘʩʩʘʩʠ, ʠʥʢʫʙʘʮʠʷ ʚʘץʪʠ 

  .ʘʤʜʘ ʬʣʦʢʫʣʷʮʠʷ ʬʘʦʣʣʠʛʠʛʘ ʢʦʨʨʝʣʷʮʠʷʩʠ ʢʫʟʘʪʠʣʜʠ(3ʘ-ʨʘʩʤ)״

R.radiobacter SZ4S7S14 ʰʪʘʤʤʠʜʘ ʕʇʉʥʠʥʛ ʤʘʢʩʠʤʘʣ ʩʠʥʪʝʟʠ 

˄ʩʪʠʨʠʰʥʠʥʛ 72-ʩʦʘʪʠʛʘ ʪ˄סʨʠ ʢʝʣʜʠ ʚʘ ʛʣʶʢʦʟʘ/ʜʨʦʞʞʠ ʵʢʩʪʨʘʢʪʣʠ ʤʫ״ʠʪʜʘ 

3.6 ʛ/ʣ ʙʠʦʧʦʣʠʤʝʨ ʩʠʥʪʝʟʣʘʥʜʠ. 

ɶʩʪʠʨʠʰʥʠʥʛ 72-ʩʦʘʪʠʜʘ ʬʣʦʢʫʣʷʮʠʷ ʬʘʦʣʣʠʛʠ ״ʘʤ ˄ʟʠʥʠʥʛ ʤʘʢʩʠʤʫʤ 

 ʫʞʘʡʨʘ ʙʠʦʤʘʩʩʘʩʠʥʠʥʛ ʵʥʛ ʢ˄ʧ״ ʠʡʤʘʪʠ ï 92% ʛʘ ʝʪʜʠ. ʐʫʥʠʥʛʜʝʢ, ʰʪʘʤʤץ

ʤʠץʜʦʨʠ ״ʘʤ ʘʡʥʘʥ ˄ʩʪʠʨʠʰʥʠʥʛ 72-ʩʦʘʪʠʜʘ ʘʥʠץʣʘʥʜʠ. ʌʣʦʢʢʫʣʷʮʠʷ  
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ʬʘʦʣʣʠʛʠ ʚʘ ʙʠʦʧʦʣʠʤʝʨ ʩʠʥʪʝʟʠ ʤʘʢʩʠʤʫʤʠʛʘ ʝʪʛʘʥʠʜʘ ʦʟʫץʘ ʤʫ״ʠʪʠʜʘʥ ʵʥʛ 

ʢ˄ʧ ʤʠץʜʦʨʜʘ ï 3.5 ʛ/ʣ ״ʫʞʘʡʨʘ ʙʠʦʤʘʩʩʘʩʠ ʘʞʨʘʪʠʙ ʦʣʠʥʛʘʥʠʥʠ ʪʘʲʢʠʜʣʘʰ 

ʣʦʟʠʤ. ɶʩʪʠʨʠʰʥʠʥʛ ʙʠʨʠʥʯʠ ʚʘ ʠʢʢʠʥʯʠ ʢʫʥʣʘʨʠ (24 ʚʘ 49 ʩ) ʤʫ״ʠʪ ʨʅ 

ʠʥʠʥʛ 7,3 ʜʘʥ 5,2 ʛʘ ץʘʜʘʨ ʢʝʩʢʠʥ ʪʫʰʠʰʠ ʢʫʟʘʪʠʣʜʠ. ɶʩʪʠʨʠʰʥʠʥʛ 60-72 ʩ 

ʜʘ ʵʩʘ ʨʅ5,0-5,1 ʛʘʯʘ ˄ʟʛʘʨʜʠ (3ʙ-ʨʘʩʤ). 

ʆʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨʜʘʥ ʭʫʣʦʩʘ ץʠʣʠʰ ʤʫʤʢʠʥʢʠ, R. radiobacter 

SZ4S7S14 ʰʪʘʤʤʠʥʠʥʛ ʕʇʉ ʩʠʥʪʝʟʠ ˄ʩʪʠʨʠʰ ʚʘץʪʠ, ״ʫʞʘʡʨʘ ʙʠʦʤʘʩʩʘʩʠ ʚʘ 

ʤʫ״ʠʪ ʨʅ ʠʛʘ ʙʦסʣʠץ ʪʘʨʟʜʘ ʘʤʘʣʛʘ ʦʰʘʜʠ, ʷʲʥʠ ʰʪʘʤʤ ʙʠʦʤʘʩʩʘʩʠ ʦʰʠʰʠ 

ʙʠʣʘʥ ʕʇʉ ʩʠʥʪʝʟʠ ״ʘʤ ʢʫʯʘʷʜʠ. 

ʊʘʜץʠץ ʵʪʠʣʛʘʥ ʫʛʣʝʨʦʜ ʚʘ ʘʟʦʪ ʤʘʥʙʘʣʘʨʠ ʦʨʘʩʠʜʘ D-ʤʘʥʥʠʪʦʟʘ ʚʘ 

ʜʨʦʞʞʠ ʵʢʩʪʨʘʢʪʠ ץ˄ʣʣʘʥʠʣʛʘʥ ʰʘʨʦʠʪʣʘʨʜʘ R. radiobacter SZ4S7S14 

ʰʪʘʤʤʠ 5,41 ʛ/ʣ ʤʠץʜʦʨʜʘ ʕʇʉ ʩʠʥʪʝʟʣʘʛʘʥ ʙ˄ʣʩʘ, D-ʛʣʶʢʦʟʘ ץ˄ʣʣʘʥʠʣʛʘʥʜʘ 

ʵʩʘ 96 ʩ ˄ʩʪʠʨʠʰ ʥʘʪʠʞʘʩʠʜʘ 3.46 ʛ/ʣ ʕʇʉ-ʦץʩʠʣ ʢʦʤʧʣʝʢʩʠ ״ʦʩʠʣ ʙ˄ʣʜʠ  

(1-ʞʘʜʚʘʣ). D-ʛʣʶʢʦʟʘ ץ˄ʣʣʘʥʠʣʛʘʥ ʰʘʨʦʠʪʣʘʨʛʘ ץʘʨʘʛʘʥʜʘ D-ʤʘʥʥʠʪʦʟʘʣʠ 

ʩʫʙʩʪʨʘʪʜʘ 1,5 ʤʘʨʪʘ ʢ˄ʧ ʕʇʉ-ʦץʩʠʣ ʩʠʥʪʝʟʣʘʥʛʘʥʠʥʠ ʵʲʪʠʙʦʨʛʘ ʤʦʣʠʢ. 

 

1-ʞʘʜʚʘʣ. ʋʛʣʝʨʦʜ ʚʘ ʘʟʦʪ ʤʘʥʙʘʣʘʨʠʥʠʥʛ R. radiobacter SZ4S7S14 

ʰʪʘʤʤʠʥʠʥʛ ʕʇʉ-ʦץʩʠʣ ʩʠʥʪʝʟʠ ״ʘʤʜʘ ʬʣʦʢʫʣʷʮʠʷ ʬʘʦʣʣʠʛʠʛʘ 

ʪʘʲʩʠʨʠ 

 

ɼʝʷʨʣʠ ˄ʭʰʘʰ ״ʦʣʘʪ A.chroococcum XU1 ʚʘ B.japonicum 36 

ʰʪʘʤʤʣʘʨʠʜʘ ״ʘʤ ʢʫʟʘʪʠʣʜʠ. ɸʡʥʠץʩʘ, B. japonicum 36 ʰʪʘʤʤʠʜʘ ״ʘʤ ʕʇʉ 

ʩʠʥʪʝʟʠ ʜʝʷʨʣʠ R. radiobacter SZ4S7S14 ʰʪʘʤʤʠʜʝʢ ʘʤʘʣʛʘ ʦʰʜʠ. ɸʤʤʦ 

ʢʫʟʘʪʠʣʛʘʥ ʘʡʨʠʤ ʬʘʨץʣʘʨʥʠ ʢ˄ʨʩʘʪʠʙ ˄ʪʠʰ ˄ʨʠʥʣʠ. R. radiobacter SZ4S7S14 

ʰʪʘʤʤʠ ʨʠʚʦʞʣʘʥʠʰʠ ʚʘ ʕʇʉ ʩʠʥʪʝʟʠ ʫʯʫʥ D-ʤʘʥʥʠʪʦʟʘ ʚʘ ʜʨʦʞʞʠ 

ʵʢʩʪʨʘʢʪʠ ʦʧʪʠʤʘʣ ʩʫʙʩʪʨʘʪ ʙ˄ʣʩʘ, B. japonicum 36 ʰʪʘʤʤʠ ʵʩʘ ʩʘʭʘʨʦʟʘ ʚʘ 

ʜʨʦʞʞʠ ʵʢʩʪʨʘʢʪʠʜʘʥ ʠʙʦʨʘʪ ʦʟʫץʘ ʤʫ״ʠʪʠʜʘ ʢ˄ʧ ʤʠץʜʦʨʜʘ ״ʫʞʘʡʨʘ 

ʙʠʦʤʘʩʩʘʩʠʛʘ ʵʛʘ ʙ˄ʣʜʠ, ״ʘʤʜʘ ʤʘʢʩʠʤʘʣ ʤʠץʜʦʨʜʘ ʕʇʉ ʩʠʥʪʝʟʣʘʜʠ. 

ʋʛʣʝʨʦʜ 

ʤʘʥʙʘʩʠ 

ʕʇʉ 

ʩʠʥʪʝʟʠ, ʛ/ʣ 

ʌʣʦʢʫʣʷʮʠʷ 

ʬʘʦʣʣʠʛʠ, 

% 

ɸʟʦʪ ʤʘʥʙʘʩʠ 
ʕʇʉ 

ʩʠʥʪʝʟʠ, ʛ/ʣ 

ʌʣʦʢʫʣʷʮʠʷ 

ʬʘʦʣʣʠʛʠ, 

% 

D-ɻʣʶʢʦʟʘ 3,46 89 
ɼʨʦʞʞʠ 

ʵʢʩʪʨʘʢʪʠ 
3,46 92 

D-ʌʨʫʢʪʦʟʘ 2,02 77 ʇʝʧʪʦʥ 3,41 88 

ʉʘʭʘʨʦʟʘ 3,51 90 ʊʨʠʧʪʦʥ 2,87 86,5 

ʄʘʣʪʦʟʘ 2,767 86 ʉʫʩʣʦ ʵʢʩʪʨʘʢʪʠ 1,65 74 

D-Mʘʥʥʠʪʦʟʘ 5,41 97 
ʄʦʣ ʛ˄ʰʪʠ 

ʵʢʩʪʨʘʢʪʠ 
2,89 87,2 

D-Maʥʥʦʟʘ 3,981 92 ʂʘʟʘʤʠʥʦʢʠʩʣʦʪʘ 2,5 80 
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ʖץʦʨʠʜʘ ʪʘʲʢʠʜʣʘʙ ˄ʪʠʣʛʘʥʠʜʝʢ, ʠʢʢʠʣʘʤʯʠ ʤʝʪʘʙʦʣʠʪʣʘʨ ʩʠʥʪʝʟʠʜʘ 

ʰʫʥʠʥʛʜʝʢ ʤʘʢʨʦ- ʚʘ ʤʠʢʨʦʵʣʝʤʝʥʪʣʘʨʥʠʥʛ ˄ʨʥʠ ״ʘʤ ʢʘʪʪʘ ״ʠʩʦʙʣʘʥʘʜʠ. 

ʐʫʥʜʘʥ ʢʝʣʠʙ ʯʠץץʘʥ ״ʦʣʜʘ ʰʪʘʤʤʣʘʨʥʠʥʛ ʕʇʉ ʩʠʥʪʝʟʠʛʘ ʚʘ 

ʙʠʦʧʦʣʠʤʝʨʣʘʨ ʬʣʦʢʫʣʷʮʠʷ ʬʘʦʣʣʠʛʠ (ץʦʚʫʰץʦץʣʠʛʠ) Na+, K+, Ca+2, Mg+2, 

Mn+2, Fe+2, Al+3, Fe+3 ʚʘ Mo+4 ʢʘʙʠ ʢʘʪʠʦʥʣʘʨʥʠʥʛ ʤʠʢʨʦʙ ʙʠʦʧʦʣʠʤʝʨʣʘʨʠ 

ʪʘʲʩʠʨʠ ʪʘʜץʠץ ʵʪʠʣʜʠ. ʋʰʙʫ ʪʘʜץʠץʦʪʜʘ ״ʘʤ ʘʡʥʘʥ ʶץʦʨʠʜʘ ʢʝʣʪʠʨʠʣʛʘʥ 

ʢʘʪʠʦʥʣʘʨʥʠʥʛ R.radiobacter SZ4S7S14 ʰʪʘʤʤʠʜʘ ʕʇʉ ʩʠʥʪʝʟʠ ʚʘ 

ʬʣʦʢʫʣʷʮʠʷ ʬʘʦʣʣʠʛʠʛʘ ʪʘʲʩʠʨʠ ʪʘʜץʠץ ʵʪʠʣʜʠ. ʉʠʥʘʣʛʘʥ ʢʘʪʠʦʥʣʘʨ ʦʨʘʩʠʜʘ 

Mo+4, Mg+2, Mn+2 ʚʘ Fe+2ʢʘʪʠʦʥʣʘʨʠʥʠʥʛ ʛʣʶʢʦʟʘ/ʜʨʦʞʞʠ ʵʢʩʪʨʘʢʪʠ 

 .ʣʘʥʜʠץʠʪʠʜʘ ʕʇʉ ʩʠʥʪʝʟʠʛʘ ʠʞʦʙʠʡ ʪʘʲʩʠʨ ʵʪʠʰʠ ʘʥʠ״ʘ ʤʫץʰʠʣʛʘʥ ʦʟʫ˄ץ

ɸʡʥʠץʩʘ Mo+4ʥʠʥʛ (Na2MoO4ʪʫʟʠ ʢ˄ʨʠʥʠʰʜʘ) ץʦʣʛʘʥ ʢʘʪʠʦʥʣʘʨ, ʞʫʤʣʘʜʘʥ 

Mg+2, Mn+2ʚʘ Fe+2 ʛʘ ץʘʨʘʛʘʥʜʘ ʕʇʉ ʩʠʥʪʝʟʠʥʠ ʢʝʩʢʠʥ ʦʰʠʨʠʰʠ ʵʲʪʠʙʦʨʛʘ 

ʤʦʣʠʢ (4ʘ,ʙ-ʨʘʩʤʣʘʨ).  

 

4-ʨʘʩʤ. ʂʘʪʠʦʥʣʘʨʥʠʥʛ R. radiobacter SZ4S7S14 ʰʪʘʤʤʠʥʠʥʛ ʕʇʉ 

ʩʠʥʪʝʟʠ (ɸ) ʚʘ ʬʣʦʢʫʣʷʮʠʷ ʬʘʦʣʣʠʛʠʛʘ (ɹ) (ʕʇʉ-ʦץʩʠʣ ʢʦʤʧʣʝʢʩʠ 

 ʦʣʘʪʠʜʘ) ʪʘʲʩʠʨʠ״

 

Mo+4 ץ˄ʰʠʣʛʘʥ ʛʣʶʢʦʟʘ/ʜʨʦʞʞʠ ʵʢʩʪʨʘʢʪʣʠ ʦʟʫץʘ ʤʫ״ʠʪʠʜʘ 

R.radiobacter SZ4S7S14 ʰʪʘʤʤʠ3,86 ʛ/ʣ ʕʇʉ-ʦץʩʠʣ ʩʠʥʪʝʟʣʘʜʠ. ɹʫ ʵʩʘ 

Mo+4ץ˄ʰʠʣʤʘʛʘʥ ʰʘʨʦʠʪʣʘʨʛʘ ץʘʨʘʛʘʥʜʘ 11,5% ʛʘ ʢ˄ʧ ʙ˄ʣʜʠ. 

ʉʘʭʘʨʦʟʘ ʚʘ ʜʨʦʞʞʠ ʵʢʩʪʨʘʢʪʠʜʘʥ ʠʙʦʨʘʪ ʦʟʫץʘ ʤʫ״ʠʪʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ 

ʕʇʉ-ʦץʩʠʣ ʢʦʤʧʣʝʢʩʠ (ʙʠʦʬʣʦʢʫʣʷʥʪ) ʪʘʨʢʠʙʠʜʘ 94,5% ʧʦʣʠʩʘʭʘʨʠʜ ʚʘ 3,05 

% ʦץʩʠʣ ʪʘʨʢʠʙʛʘ ʵʛʘ ʵʢʘʥʣʠʛʠ ʘʥʠץʣʘʥʜʠ. R. radiobacter SZ4S7S14 ʰʪʘʤʤʠ 

ʙʠʣʘʥ ʦʣʠʙ ʙʦʨʠʣʛʘʥ ʪʘʞʨʠʙʘʣʘʨʜʘ ʘʥʠץʣʘʥʛʘʥʠʜʝʢ, Mo+4ץ˄ʰʠʣʛʘʥ 

ʩʘʭʘʨʦʟʘ/ʜʨʦʞʞʠ ʵʢʩʪʨʘʢʪʣʠ ʦʟʫץʘ ʤʫ״ʠʪʠʜʘ B. japonicum 36 ʰʪʘʤʤʠ 

ʤʘʢʩʠʤʘʣ ʤʠץʜʦʨʜʘ ʕʇʉ ʩʠʥʪʝʟʣʘʜʠ. Ca+2 ʚʘ Al+3 ʢʘʪʠʦʥʣʘʨʠ ץ˄ʣʣʘʥʠʣʛʘʥʜʘ 

ʤʘʟʢʫʨ ʰʪʘʤʤʥʠʥʛ ʕʇʉʠʥʠʥʛ ʬʣʦʢʫʣʷʮʠʷ ʬʘʦʣʣʠʛʠ ʙʦʰץʘ ʢʘʪʠʦʥʣʘʨʛʘ 

  .ʦʨʠ ʙ˄ʣʜʠץʘʨʘʛʘʥʜʘ ʘʥʯʘ ʶץ

0 2 4 6

Na+

K+

Ca+2

Mg+2

Mn+2

Fe+2

Al+3

Fe+3

Mo+4

ʕʇʉ ʩʠʥʪʝʟʠ, ʛ/ʣ

ʂ
ʘ
ʪ
ʠ
ʦ
ʥ
ʣ
ʘ
ʨ

ɸ

0 50 100

Na+

K+

Ca+2

Mg+2

Mn+2

Fe+2

Al+3

Fe+3

Mo+4

ʌʣʦʢʫʣʷʮʠʷ ʬʘʦʣʣʠʛʠ, %

ʂ
ʘ
ʪ
ʠ
ʦ
ʥ
ʣ
ʘ
ʨ

ɹ



18 

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ñʐʪʘʤʤʣʘʨ ʩʠʥʪʝʟʣʘʛʘʥ ʕʇʉ ʥʘʤʫʥʘʣʘʨʠ ʬʠʟʠʢ-

ʢʠʤʸʚʠʡ ʭʫʩʫʩʠʷʪʣʘʨʠò ʜʝʙ ʥʦʤʣʘʥʛʘʥ 3.3-ץʠʩʤʠʜʘ ʙʠʦʤʘʪʝʨʠʘʣʣʘʨʥʠʥʛ 

ʬʠʟʠʢ ʚʘ ʢʠʤʸʚʠʡ ʭʫʩʫʩʠʷʪʣʘʨʠ ʸʨʠʪʠʣʛʘʥ. ʍʫʩʫʩʘʥ, R. radiobacter SZ4S7S14 

ʰʪʘʤʤʠ ʩʠʥʪʝʟʣʘʛʘʥ ʕʇʉʥʠʥʛ ʵʣʝʢʪʨʦʥ ʤʠʢʨʦʩʢʦʧʠʷʩʠ ʦʨץʘʣʠ ʦʣʠʥʛʘʥ 

ʤʠʢʨʦʩʫʨʘʪʣʘʨʜʘ ʙʠʦʧʦʣʠʤʝʨʥʠʥʛ 100-350 ʤʢʤ ʫʟʫʥʣʠʢʜʘʛʠ סʠʰʪʯʘʣʘʨ 

ʢ˄ʨʠʥʠʰʠʜʘ ʙ˄ʣʠʰʠ ʘʥʠץʣʘʥʜʠ (5-ʨʘʩʤ). ʋʥʠʥʛ ʨʝʥʛʝʥʪ-ʟʦʥʜʣʠ 

ʤʠʢʨʦʘʥʘʣʠʟʠ ʵʩʘ ʪʘʨʢʠʙʠʜʘ 51,47 % ʆ ʚʘ 45,79 % ʉ ʤʘʚʞʫʜ ʵʢʘʥʠʥʠ 

ʢ˄ʨʩʘʪʜʠ. 

ʂʠʤʸʚʠʡ ʪʘʨʢʠʙʠ ʥʦʤʘʲʣʫʤ ʙ˄ʣʛʘʥ ʦʨʛʘʥʠʢ ʙʠʨʠʢʤʘʣʘʨʥʠ ʪʘʜץʠץ 

ʵʪʠʰʜʘ ʀפ-ʩʧʝʢʪʨʦʩʢʦʧʠʷʩʠ ʤʫ״ʠʤ ˄ʨʠʥ ʪʫʪʘʜʠ. ʆʨʛʘʥʠʢ ʙʠʨʠʢʤʘʣʘʨʥʠʥʛ 

ʀפ-ʩʧʝʢʪʨʣʘʨʠ ʘʩʦʩʠʜʘ ʢʠʤʸʚʠʡ ʙʦסʣʘʨ ʪʘʙʠʘʪʠ ʚʘ ʤʘʚʞʫʜ ʙ˄ʣʛʘʥ 

ʬʫʥʢʮʠʦʥʘʣ ʛʫʨʫ״ʣʘʨ ʙʦʨʘʩʠʜʘ ʭʫʣʦʩʘ ʷʩʘʰ ʤʫʤʢʠʥ. ʐʫʥʜʘʥ ʢʝʣʠʙ ʯʠץץʘʥ 

 ʩʧʝʢʪʨʠ-פʦʣʜʘ R. radiobacter SZ4S7S14 ʰʪʘʤʤʠ ʩʠʥʪʝʟʣʘʛʘʥ ʕʇʉʥʠʥʛ ʀ״

ʦʣʠʥʜʠ (6-ʨʘʩʤ). 

 

 

 

 

3447 ʩʤ-1 ʜʘ ʛʠʜʨʦʢʩʠʣ ʛʫʨʫ״ʣʘʨʠʛʘ (-ʆʅ) ʭʦʩ ʙ˄ʣʛʘʥ ʢʝʥʛ ʚʘ ʢʫʯʣʠ 

ʯ˄ץץʠ ״ʦʩʠʣ ʙ˄ʣʜʠ. 2922 ʩʤ-1 ʜʘ ʫʛʣʝʚʦʜʣʘʨʜʘʛʠ  CH ʙʦסʠʛʘ ״ʦʩ ʙ˄ʣʛʘʥ 

ʢʫʯʩʠʟ ʥʦʩʠʤʤʝʪʨʠʢ ʯ˄ץץʠ ״ʦʩʠʣ ʙ˄ʣʜʠ. 1730 ʩʤ-1 ʜʘʛʠ ʶʪʠʣʠʰ ʩʦ״ʘʩʠ C=ʆ 

ʛʘ ʭʦʩ. 1630-1670 cʤ-1 ʜʘʛʠ ʘʩʩʠʤʤʝʪʨʠʢ ʪʝʙʨʘʥʠʰ ʦʜʘʪʜʘ ïNHCOCH3 ʛʫʨʫ״ʠ 

ʪʘʨʢʠʙʠʜʘʛʠ C=O ʙʦסʠʛʘ ʭʦʩ ״ʠʩʦʙʣʘʥʘʜʠ (Xiong et al., 2010). 1465,7 cʤ-1 ʜʘʛʠ 

ʶʪʠʣʠʰ ʩʦ״ʘʩʠ ʉ=C, 1074 ʩʤ-1 ʜʘʛʠ ʢʝʥʛ ʶʪʠʣʠʰ ʩʦ״ʘʩʠ ʵʩʘ ʛʣʠʢʦʟʠʜ 

ʙʦסʣʘʨʜʘʛʠ ʉ-ʆ-ʉ ʚʘ ʫʛʣʝʚʦʜʣʘʨʜʘʛʠ ʆ-ʅ ʪʘʲʩʠʨ ʪʝʙʨʘʥʠʰʠʛʘ ʤʫʚʦʬʠץ 

ʢʝʣʘʜʠ. 

Bradyrhizobium japonicum 36 ʰʪʘʤʤʠ ʕʇʉ 3420 ʩʤ-1 ʜʘʥ 800 ʩʤ-1 ʛʘʯʘ 

ʪʫʨʣʠ ʶʪʠʣʠʰ ʤʘʢʩʠʤʫʤʣʘʨʠʥʠ ʥʘʤʦʸʥ ʵʪʜʠ. 3420 ʩʤ-1 ʜʘʛʠ ʢʝʥʛ ʚʘ ʢʫʯʣʠ 

ʶʪʠʣʠʰ ʤʘʢʩʠʤʫʤʠ ʛʠʜʨʦʢʩʠʣ ʛʫʨʫ״ʣʘʨʠʥʠʥʛ (-ʆH) ʚʘʣʝʥʪ ʪʝʙʨʘʥʠʰʣʘʨʠʛʘ 

ʤʫʚʦʬʠץ ʢʝʣʘʜʠ. 1236-1063 ʩʤ-1 ʩʦ״ʘʜʘʛʠ ʢʝʥʛ ʶʪʠʣʠʰ ʤʘʢʩʠʤʫʤʠ ʛʣʠʢʦʟʠʜ 

ʙʦסʣʘʨʠʜʘʛʠ C-O-C ʚʘʣʝʥʪ ʪʝʙʨʘʥʠʰʠ ״ʠʩʦʙʠʛʘ ʶʟʘʛʘ ʢʝʣʘʜʠ. 995 ʩʤ-1 

ʩʦ״ʘʜʘʛʠ ʠʥʪʝʥʩʠʚ ʯ˄ץץʠ ʵʩʘ ʫʛʣʝʚʦʜʣʘʨ ״ʠʩʦʙʠʛʘ ʪ˄סʨʠ ʢʝʣʘʜʠ. ɹʫʥʜʘʥ 

ʪʘʰץʘʨʠ, 820-972 ʩʤ-1 ʜʘʛʠ ʢʫʯʩʠʟ ʯ˄ץץʠ ʧʦʣʠʩʘʭʘʨʠʜ ʤʘʪʨʠʮʘʩʠʜʘʛʠ 

ʤʦʥʦʩʘʭʘʨʠʜʣʘʨ ˄ʨʪʘʩʠʜʘʛʠ ʙʦ״ סʠʩʦʙʠʛʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠ. 

5-ʨʘʩʤ. R. radiobacter SZ4S7S14 ʰʪʘʤʤʠ 

ʩʠʥʪʝʟʣʘʛʘʥ ʕʇʉʥʠʥʛ ʵʣʝʢʪʨʦʥ 

ʤʠʢʨʦʩʢʦʧʜʘ ʢ˄ʨʠʥʠʰʠ 
 

6-ʨʘʩʤ. Rhizobium radiobacter SZ4S7S14 

ʰʪʘʤʤʠ ʩʠʥʪʝʟʣʘʛʘʥ ʕʇʉʥʠʥʛ ʀפ-

ʩʧʝʢʪʨʠ 
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Azotobacter chroococcum XU1 ʰʪʘʤʤʠ ʕʇʉ ʤʘʢʨʦʤʦʣʝʢʫʣʘʩʠ ʀפ-

ʩʧʝʢʪʨʠ ״ʘʤ ʶץʦʨʠʜʘʛʠ ʥʘʤʫʥʘʣʘʨʛʘ ˄ʭʰʘʰ ʶʪʠʣʠʰ ʤʘʢʩʠʤʫʤʣʘʨʠʥʠ 

ʥʘʤʦʸʥ ʵʪʜʠ. ɾʫʤʣʘʜʘʥ, 3439,36 ʩʤ-1 ʜʘ O-H; 2932,25 ʩʤ-1 ʜʘ ʪʠʧʠʢ 

ʫʛʣʝʚʦʜʣʘʨʜʘʛʠ C-H ʘʩʩʠʤʤʝʪʨʠʢ ʙʦסʠ ʪʝʙʨʘʥʠʰʠʛʘ, 1730 ʩʤ-1 ʜʘʛʠ ʯ˄ץץʠ 

C=ʆ ʛʘ ʭʦʩ ʶʪʠʣʠʰʠʛʘ, 1650,76 cʤ-1 ʜʘʛʠ ʘʩʩʠʤʤʝʪʨʠʢ ʪʝʙʨʘʥʠʰ ʦʜʘʪʜʘ ï

NHCOCH3 ʛʫʨʫ״ʠ ʪʘʨʢʠʙʠʜʘʛʠ C=O ʙʦסʠʛʘ, 1459,66 cʤ-1 ʜʘʛʠ ʶʪʠʣʠʰ ʩʦ״ʘʩʠ 

ʉ=C ʙʦסʠʛʘ, 950 ʩʤ-1 ʜʘʛʠ ʢʝʥʛ ʶʪʠʣʠʰ ʩʦ״ʘʩʠ ʵʩʘ ʫʛʣʝʚʦʜʣʘʨʛʘ ʤʫʚʦʬʠץ 

ʢʝʣʘʜʠ. 

Rhizobium radiobacter SZ4S7S14 ʰʪʘʤʤʠ ʩʠʥʪʝʟʣʘʛʘʥ ʕʇʉ 76,2% 

ʫʤʫʤʠʡ ʫʛʣʝʚʦʜʣʘʨ,  12,7 % ʦץʩʠʣ, 6,53 % ʫʨʘʥ ʢʠʩʣʦʪʘʩʠ ʚʘ ʙʦʰץʘ ʪʘʨʢʠʙʠʡ 

 ʣʘʥʜʠ. Bradyrhizobium japonicum 36ץʠʩʤʣʘʨʜʘʥ ʠʙʦʨʘʪ ʵʢʘʥʣʠʛʠ ʘʥʠץ

ʰʪʘʤʤʠ ʩʠʥʪʝʟʣʘʛʘʥ ʕʇʉʥʠʥʛ ʪʘʨʢʠʙʠ ʵʩʘ ʫʛʣʝʨʦʜ/ʘʟʦʪ ʤʘʥʙʘʩʠʛʘ ʢ˄ʨʘ 

˄ʟʛʘʨʠʙ ʙʦʨʜʠ. ʐʪʘʤʤ ʫʯʫʥ ʦʧʪʠʤʘʣ ʘʟʦʪ ʤʘʥʙʘʩʠ ʜʨʦʞʞʠ ʵʢʩʪʨʘʢʪʠʥʠʥʛ 

ʦʟʫץʘ ʤʫ״ʠʪʠʜʘʛʠ ʤʠץʜʦʨʠ 2,8% ʛʘ ʝʪʛʘʥʜʘ 94,68% ʫʛʣʝʚʦʜ ״ʘʤʜʘ 3,05% 

ʦץʩʠʣʜʘʥ ʠʙʦʨʘʪ ʕʇʉ ʩʠʥʪʝʟʣʘʥʜʠ. Azotobacter chroococcum XU1 ʰʪʘʤʤʠʜʘ 

ʵʩʘ ʕʇʉ ʘʩʦʩʘʥ ʘʣʛʠʥʘʪ ʚʘ ʦץʩʠʣ ʢʦʤʧʣʝʢʩʠʜʘʥ ʠʙʦʨʘʪ ʙ˄ʣʠʙ, ʦץʩʠʣʥʠʥʛ 

ʫʤʫʤʠʡ ʫʣʫʰʠ 3% ʜʘʥ ʦʨʪʤʘʜʠ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ñʐʪʘʤʤʣʘʨ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨʠ ʤʦʜʠʬʠʢʘʮʠʷʩʠ 

ʚʘ ʚʘ ʤʦʜʠʬʠʢʘʮʠʷʣʘʥʛʘʥ ʙʠʦʧʦʣʠʤʝʨʣʘʨʥʠʥʛ ʬʠʟʠʢ-ʢʠʤʸʚʠʡ 

ʭʫʩʫʩʠʷʪʣʘʨʠò ʜʝʙ ʥʦʤʣʘʥʛʘʥ  3.4-ץʠʩʤʠʜʘ ʰʪʘʤʤʣʘʨ ʕʇʉʣʘʨʠ 

ʤʦʜʠʬʠʢʘʮʠʷʩʠ ״ʘʤʜʘ ʫʣʘʨʥʠʥʛ ʬʠʟʠʢ-ʢʠʤʸʚʠʡ ʭʫʩʫʩʠʷʪʣʘʨʠ ʙʘʸʥ ץʠʣʠʥʛʘʥ. 

ʅʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨʥʠʥʛ ʢ˄ʧʣʘʙ ʬʠʟʠʢ-ʢʠʤʸʚʠʡ ʭʫʩʫʩʠʷʪʣʘʨʠ ʘʡʥʘʥ 

ʫʣʘʨʥʠʥʛ ʘʩʦʩʠʥʠ ʪʘʰʢʠʣ ץʠʣʫʚʯʠ ʜʠʵʣʝʢʪʨʠʢ ʤʘʪʨʠʮʘ ï ʙʠʦʧʦʣʠʤʝʨ 

ʟʘʥʞʠʨʠʛʘ ʙʦסʣʠץ ʙ˄ʣʛʘʥʣʠʛʠ ʩʘʙʘʙʣʠ R. radiobacter SZ4S7S14, 

A.chroococcum XU1 ʚʘ B.japonicum 36 ʰʪʘʤʤʣʘʨʠʥʠʥʛ ʪʫʨʣʠ ʰʘʨʦʠʪʣʘʨʠʜʘ 

˄ʩʪʠʨʠʰ ʦʨץʘʣʠ ʩʠʥʪʝʟʣʘʥʘʸʪʛʘʥ ʕʇʉʣʘʨʥʠʥʛ ʩʪʨʫʢʪʫʨʘʚʠʡ ʤʦʜʠʬʠʢʘʮʠʷʩʠ 

ʪʘʜץʠץ ʵʪʠʣʜʠ.  

C/N ʤʘʥʙʘʣʘʨʠʥʠʥʛ R. radiobacter SZ4S7S14 ʰʪʘʤʤʠʥʠʥʛ ʪʫʨʣʠ 

ʪʫʟʠʣʠʰʣʠ ʕʇʉʣʘʨ ʩʠʥʪʝʟ ץʠʣʠʰʠ ʘʡʥʘʥ ʫʣʘʨʥʠʥʛ ʀפ-ʩʧʝʢʪʨʣʘʨʠ ʪʘ״ʣʠʣʠ 

ʘʩʦʩʠʜʘ ʘʥʠץʣʘʥʜʠ. ʊʫʨʣʠ C/N ʤʘʥʙʘʣʘʨʠʜʘ (18 ʚʘʨʠʘʥʪ) ʰʪʘʤʤ ʙʠʨ-ʙʠʨʠʜʘʥ 

ʬʘʨץʣʘʥʫʚʯʠ 7 ʕʇʉ ʥʘʤʫʥʘʩʠʥʠ ʩʠʥʪʝʟ ץʠʣʜʠ. ɹʫ ʬʘʨץ ʘʩʦʩʘʥ ʬʫʥʢʮʠʦʥʘʣ 

ʛʫʨʫ״ʣʘʨʥʠʥʛ ʚʘʣʝʥʪ ʪʝʙʨʘʥʠʰʣʘʨʠʜʘ ʥʘʤʦʸʥ ʙ˄ʣʜʠ (7-ʨʘʩʤ). 

ʕʲʪʠʨʦʬʛʘ ʤʦʣʠʢ ʩʧʝʢʪʨʘʣ ˄ʟʛʘʨʠʰʣʘʨ Rhizobium radiobacter SZ4S7S14 

ʰʪʘʤʤʠʥʠ ʛʣʶʢʦʟʘ/ʩʦʣʦʜ ʵʢʩʪʨʘʢʪʠ (1-ʥʘʤʫʥʘ), ʩʘʭʘʨʦʟʘ/ʩʦʣʦʜ ʵʢʩʪʨʘʢʪʠ (3-

ʥʘʤʫʥʘ), ʩʘʭʘʨʦʟʘ/ʧʝʧʪʦʥ (9-ʥʘʤʫʥʘ), ʤʘʥʥʦʟʘ/ʢʘʟʘʤʠʥʦʢʠʩʣʦʪʘ (11-ʥʘʤʫʥʘ), 

ʤʘʥʥʦʟʘ/ʜʨʦʞʞʠ ʵʢʩʪʨʘʢʪʠ (14-ʥʘʤʫʥʘ), ʩʘʭʘʨʦʟʘ/ʜʨʦʞʞʠ ʵʢʩʪʨʘʢʪʠ (15-

ʥʘʤʫʥʘ) ʚʘ ʛʣʶʢʦʟʘ/ʤʦʣ ʛ˄ʰʪʠ ʵʢʩʪʨʘʢʪʠ (18-ʥʘʤʫʥʘ) ʩʘץʣʘʛʘʥ ʦʟʫץʘ 

ʤʫ״ʠʪʠʜʘ ˄ʩʪʠʨʠʰʜʘʥ ʦʣʠʥʛʘʥ ʕʇʉ ʥʘʤʫʥʘʣʘʨʠʜʘ ʘʥʠץʣʘʥʜʠ. 

ɾʫʤʣʘʜʘʥ, ʫʛʣʝʚʦʜ ״ʘʣץʘʩʠʜʘʛʠ OH ʛʫʨʫ״ʠʥʠʥʛ ʪʝʙʨʘʥʠʰʠʜʘʥ ״ʦʩʠʣ 

ʙ˄ʣʘʜʠʛʘʥ ʠʥʪʝʥʩʠʚ ʶʪʠʣʠʰ ʩʦ״ʘʩʠ ʶץʦʨʠʜʘʛʠ ʥʘʤʫʥʘʣʘʨ ʀפ-ʩʧʝʢʪʨʣʘʨʠʜʘ 

3412.66, 3421,10, 3431,17, 3447,39 ʚʘ 3447,67 cʤ-1 ʜʘ ʢʫʟʘʪʠʣʜʠ. 

ʋʛʣʝʚʦʜʣʘʨʜʘʛʠ ʘʩʩʠʤʤʝʪʨʠʢ C H ʙʦסʠʛʘ ʭʦʩ ʪʝʙʨʘʥʠʰ 2922,2 ʜʘʥ 2927,0 cʤ-

1 ʛʘʯʘ ʙ˄ʣʛʘʥ ʩʦ״ʘʣʘʨʜʘ ץʘʡʜ ʵʪʠʣʜʠ. ïNHCOCH3 ʛʫʨʫ״ʠʜʘʛʠ C=O ʙʦסʠʥʠʥʛ 

ʚʘʣʝʥʪ ʪʝʙʨʘʥʠʰʠ 1617,94, 1629,09, 1636,42, 1636,91, 1647,35, 1647,78, 
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1653,71 ʚʘ 1654,15 cʤ-1 ʜʘ ʢʫʟʘʪʠʣʜʠ. ɻʣʠʢʦʟʠʜ ʙʦסʣʘʨʜʘʛʠ C-O-Cʛʘ ʭʦʩ 

ʪʝʙʨʘʥʠʰ 1074ʜʘʥ 1076,16 cʤ-1 ʛʘʯʘ ʩʦ״ʘʣʘʨʜʘ ʘʥʠץʣʘʥʜʠ. ʋʰʙʫ ˄ʟʛʘʨʠʰʣʘʨ 

C/N ʤʘʥʙʘʣʘʨʠ ʥʘʬʘץʘʪ ʕʇʉ ʩʠʥʪʝʟʠ ʫʥʫʤʜʦʨʣʠʛʠ, ʙʘʣʢʠ ʫʥʠʥʛ 

ʩʪʨʫʢʪʫʨʘʩʠʛʘ ״ʘʤ ʪʘʲʩʠʨ ʢ˄ʨʩʘʪʠʰʠʥʠ ʠʩʙʦʪʣʘʡʜʠ.  

 
7-ʨʘʩʤ. ʄʦʜʠʬʠʢʘʮʠʷʣʘʥʛʘʥ ISP2 ʦʟʫץʘ ʤʫ״ʠʪʠʜʘ Rhizobium radiobacter 

SZ4S7S14 ʰʪʘʤʤʠʥʠ ˄ʩʪʠʨʠʰʜʘʥ ʦʣʠʥʛʘʥ ʕʇʉ ʥʘʤʫʥʘʣʘʨʠʥʠʥʛ ʀפ-ʩʧʝʢʪʨʣʘʨʠ (1-

ʛʣʶʢʦʟʘ/ʩʦʣʦʜ ʵʢʩʪʨʘʢʪʠ; 2-ʩʘʭʘʨʦʟʘ/ʩʦʣʦʜ ʵʢʩʪʨʘʢʪʠ; 3-ʩʘʭʘʨʦʟʘ/ʧʝʧʪʦʥ; 4-

ʤʘʥʥʦʟʘ/ʢʘʟʘʤʠʥʦʢʠʩʣʦʪʘ; 5-ʤʘʥʥʦʟʘ/ʜʨʦʞʞʠ ʵʢʩʪʨʘʢʪʠ; 6-ʩʘʭʘʨʦʟʘ/ʜʨʦʞʞʠ 

ʵʢʩʪʨʘʢʪʠ; 7-ʛʣʶʢʦʟʘ/ʤʦʣ ʛ˄ʰʪʠ ʵʢʩʪʨʘʢʪʠ) 

 

ʄʦʜʜʘʣʘʨʥʠʥʛ ʀפ-ʩʧʝʢʪʨʣʘʨʠ ʘʩʦʩʠʜʘ ʢʠʤʸʚʠʡ ʙʦסʣʘʨ ʚʘ ʬʫʥʢʮʠʦʥʘʣ 

ʛʫʨʫ״ʣʘʨ ʪʘʙʠʘʪʠ ״ʘץʠʜʘ ʭʫʣʦʩʘ ʯʠץʘʨʠʰ ʤʫʤʢʠʥ ʙ˄ʣʩʘ, ʫʣʘʨʥʠʥʛ ʤʘʩʩ-

ʩʧʝʢʪʨʣʘʨʠ ʤʦʥʦʤʝʨʣʘʨʥʠʥʛ ʩʠʬʘʪ ʚʘ ʤʠץʜʦʨ ʪʘʨʢʠʙʠ ״ʘץʠʜʘ ʤʘʲʣʫʤʦʪ 

ʙʝʨʘʜʠ. R. radiobacter SZ4S7S14 ʰʪʘʤʤʠʥʠ ʪʫʨʣʠ ʦʟʫץʘ ʤʫ״ʠʪʣʘʨʠʜʘ 

˄ʩʪʠʨʠʰʜʘʥ ʦʣʠʥʛʘʥ ʕʇʉ ʥʘʤʫʥʘʣʘʨʠʜʘ ״ʘʤ ʢʫʟʘʪʠʣʜʠ (8-ʨʘʩʤ).  

 

 
 

 

 

 

 

 

 

 

 

 

 

8-ʨʘʩʤ. 0,5 % (ɸ) ʚʘ 2,0% ʣʠ (ɺ) NaCl ʦʟʫץʘ ʤʫ״ʠʪʠʜʘ (ISP2) ˄ʩʪʠʨʠʣʛʘʥ 

Rhizobium radiobacter SZ4S7S14 ʰʪʘʤʤʠ ʩʠʥʪʝʟʣʘʛʘʥ ʕʇʉ ʪʘʨʢʠʙʠʜʘʛʠ 

ʤʦʥʦʩʘʭʘʨʠʜʣʘʨ ɻʍ-ʄʉ ʩʧʝʢʪʨʦʩʢʦʧʠʷʩʠ (2-ʈʘʤʥʦʟʘ; 3-ʈʠʙʦʟʘ; 4-ɸʨʘʙʠʥʦʟʘ; 5-

ʂʩʠʣʦʟʘ; 6-ʄʘʥʥʦʟʘ; 7-ɻʣʶʢʦʟʘ; 8-ɻʘʣʘʢʪʦʟʘ) 

 

ɾʫʤʣʘʜʘʥ, 0.5% NaCl ʣʠ ʤʫ״ʠʪʜʘ ʰʪʘʤʤ 

Glu:Man:Gal:Xyl:Ara:Rha:Rib=31.21:3.02:2.77:1:0.91:0.64:0.41, 1,0% ʣʠ NaCl 
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Glu:Man:Gal:Xyl:Ara:Rha:Rib=7.65:1:0.69:0.22:0.2:0.16:0.1, 1,5% ʣʠ NaCl 

Glu:Man:Gal:Ara:Xyl:Rha:Rib=9.39:1.89:1:0.58:0.52:0.46:0.26, 2,0% ʣʠ NaCl 

Glu:Man:Aral:Xyl:Rha:Rib=7.9:2:2:1.58:1.1:1 ʪʘʨʢʠʙʣʠ ʚʘ ʤʦʣʷʨ ʥʠʩʙʘʪʣʠ 

ʕʇʉ ʥʘʤʫʥʘʣʘʨʠ ʩʠʥʪʝʟʣʘʥʜʠ. ISP2 ʥʦʨʤʘʣ ʤʫ״ʠʪʠʜʘ ʰʪʘʤʤ ʩʠʥʪʝʟʣʘʛʘʥ 

ʕʇʉʥʠʥʛ ʩʠʬʘʪ ʚʘ ʤʠץʜʦʨ ʪʘʨʢʠʙʠ ץʫʡʠʜʘʛʠʯʘ ʙ˄ʣʜʠ: 

Glu:Gal:Man:Ara:Xyl:Rha:Rib=11.66:1:0.9:0.37:0.37:0.15:0.14. 

ɶʪʢʘʟʠʣʛʘʥ ʪʘʞʨʠʙʘʣʘʨʜʘʥ R. radiobacter SZ4S7S14 ʰʪʘʤʤʠʥʠʥʛ ʩʪʨʝʩʩ 

ʰʘʨʦʠʪʣʘʨʜʘ ʪʫʟʠʣʠʰʠ ʙʠʨ-ʙʠʨʠʜʘʥ ʢʝʩʢʠʥ ʬʘʨץʣʘʥʘʜʠʛʘʥ ʕʇʉʣʘʨ 

ʩʠʥʪʝʟʣʘʡ ʦʣʠʰʠ ʠʩʙʦʪʣʘʥʜʠ.  

C/N ʤʘʥʙʘʣʘʨʠʥʠʥʛ B.japonicum 36 ʰʪʘʤʤʠʥʠʥʛ ʕʇʉ ״ʦʩʠʣ ץʠʣʠʰʠʛʘ 

ʪʘʲʩʠʨʠ ʵʩʘ R. radiobacter SZ4S7S14 ʰʪʘʤʤʠʛʘ ץʘʨʘʛʘʥʜʘ ʙʦʰץʘʯʘʨʦץ ʢʝʯʜʠ. 

ʉʫʙʩʪʨʘʪʣʘʨʥʠʥʛ ʪʘʲʩʠʨʠ ʕʇʉ ״ʘʤʜʘ ʦץʩʠʣ ʤʠץʜʦʨʠʥʠʥʛ ˄ʟʛʘʨʠʰʠʜʘ 

ʢ˄ʨʠʥʜʠ. B.japonicum 36 ʰʪʘʤʤʠ ʨʠʚʦʞʣʘʥʠʰʠ ʫʯʫʥ ʦʧʪʠʤʘʣ ״ʠʩʦʙʣʘʥʛʘʥ 

ʜʨʦʞʞʠ ʵʢʩʪʨʘʢʪʠʜʘ (N-ʤʘʥʙʘʩʠ ʩʠʬʘʪʠʜʘ) ʕʇʉ ʚʘ ʫʥʛʘ ץ˄ʰʠʣʠʙ 

ʩʠʥʪʝʟʣʘʥʘʜʠʛʘʥ ʦץʩʠʣ ʤʠץʜʦʨʠʥʠʥʛ ˄ʟʛʘʨʠʰʠ ʘʥʯʘ ʩʝʟʠʣʘʨʣʠ ʙ˄ʣʜʠ. ɹʫʥʜʘ 

ʘʩʦʩʠʡ ˄ʟʛʘʨʠʰ ʧʦʣʠʩʘʭʘʨʠʜ:ʦץʩʠʣ ʥʠʩʙʘʪʠʜʘ ʢʫʟʘʪʠʣʠʙ, ʦʟʫץʘ ʤʫ״ʠʪʠʜʘʛʠ 

ʘʟʦʪ ʤʘʥʙʘʩʠʥʠʥʛ ʤʠץʜʦʨʠ 2,5 ʛ/ʣ ʛʘ ʝʪʛʘʥʜʘ ʪʘʨʢʠʙʠʜʘ 94,5% ʕʇʉ ʚʘ 3,05% 

ʦץʩʠʣ ʩʘץʣʘʛʘʥ ʙʠʦʧʦʣʠʤʝʨ ï ʕʇʉ-ʘʩʦʩʣʠ ʙʠʦʬʣʦʢʫʣʷʥʪ ʩʠʥʪʝʟʣʘʥʜʠ.  

A.chroococcum XU1 ʰʪʘʤʤʠʜʘ ʵʩʘ ʙʫ ˄ʟʛʘʨʠʰ ʘʩʦʩʘʥ ʕʇʉ ʟʘʥʞʠʨʠʜʘ 

ʢʫʟʘʪʠʣʜʠ. ɹʫ ˄ʟʛʘʨʠʰ ʤʘʢʨʦʤʦʣʝʢʫʣʘʥʠʥʛ ʀפ-ʩʧʝʢʪʨʣʘʨʠʜʘ ʛʠʜʨʦʢʩʠʣ 

ʛʫʨʫ״ʣʘʨʠʥʠʥʛ 3440-3445,5 ʩʤ-1 ʦʨʘʣʠסʠʜʘ ʚʘʣʝʥʪ ʪʝʙʨʘʥʠʰʣʘʨʠ ʘʥʠץʣʘʥʜʠ.  
ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ñɼʠʘʟʦʪʨʦʬ ʨʠʟʦʙʘʢʪʝʨʠʷ ʰʪʘʤʤʣʘʨʠ ʕʇʉ 

ʤʘʪʨʠʮʘʣʘʨʠ ʘʩʦʩʠʜʘ ʢʫʤʫʰ ʥʘʥʦʟʘʨʨʘʣʘʨʠ ʩʠʥʪʝʟʠ, 

ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨʥʠʥʛ ʬʠʟʠʢ-ʢʠʤʸʚʠʡ ʪʘʚʩʠʬʠ ״ʘʤʜʘ 

ʙʘʨץʘʨʦʨʣʠʛʠʥʠ ʙʘ״ʦʣʘʰò ʜʝʷ ʥʦʤʣʘʥʛʘʥ 3.5-ץʠʩʤʠʜʘ A.chroococcum XU1, 

B.japonicum 36 ʚʘ R.radiobacter SZ4S7S14 ʰʪʘʤʤʣʘʨʠ ʕʇʉʣʘʨʠ ʘʩʦʩʠʜʘ Ag, 

AgCl ʚʘ Ag/AgCl-ʅɿ ʙʠʦʩʠʥʪʝʟʠ, ʫʣʘʨʥʠʥʛ ʤʦʨʬʦʣʦʛʠʷʩʠ, ʘʣʦ״ʠʜʘ ʬʠʟʠʢ-

ʢʠʤʸʚʠʡ ʭʫʩʫʩʠʷʪʣʘʨʠ ʚʘ ʙʘʨץʘʨʦʨʣʠʛʠʥʠ ʪʘʜץʠץ ʵʪʠʰʜʘʥ ʦʣʠʥʛʘʥ 

ʥʘʪʠʞʘʣʘʨ ʙʘʸʥ ץʠʣʠʥʛʘʥ.  

ʕʇʉ ʤʘʪʨʠʮʘʩʠ ʘʩʦʩʠʜʘ Ag, AgCl ʚʘ Ag/AgCl-ʅɿ ʩʠʥʪʝʟʠ ʤʦʥʠʪʦʨʠʥʛʠ 

ʥʘʥʦʢʦʣʣʦʠʜ ʵʨʠʪʤʘʣʘʨʠʥʠʥʛ ʋɹ-ʩʧʝʢʪʨʦʩʢʦʧʠʷʩʠ ʘʩʦʩʠʜʘ ʘʤʘʣʛʘ 

ʦʰʠʨʠʣʜʠ. ɾʫʤʣʘʜʘʥ, B.japonicum 36 ʕʇʉ ʘʩʦʩʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ Ag-ʅɿ 420-

450 ʥʤ, R.radiobacter SZ4S7S14 ʰʪʘʤʤʠ ʕʇʉ ʘʩʦʩʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ Ag-ʅɿ 

ʵʩʘ 420 ʥʤ ʪ˄ʣץʠʥ ʫʟʫʥʣʠʛʠʜʘ ʶʪʠʣʠʰ ʤʘʢʩʠʤʫʤʣʘʨʠʥʠ ʥʘʤʦʸʥ ʵʪʜʠ (9ɸ-

ʨʘʩʤ). ׳ʘʨ ʫʯʪʘ  ʰʪʘʤʤ ʕʇʉʣʘʨʠ ʘʩʦʩʠʜʘ ״ʦʩʠʣ ץʠʣʠʥʛʘʥ Ag-ʅɿ 410-450 ʥʤ 

ʪ˄ʣץʠʥ ʫʟʫʥʣʠʛʠʜʘ ʶʪʠʣʠʰ ʤʘʢʩʠʤʫʤʣʘʨʠʥʠ ״ʦʩʠʣ ץʠʣʜʠ. ʆʜʘʪʜʘ Ag-ʅɿ 

ʤʦʨʬʦʣʦʛʠʷʩʠ ʚʘ ˄ʟʠʛʘ ʭʦʩ ʢʣʘʩʪʝʨʣʘʨʛʘ ʫʶʰʠʰ ʭʫʩʫʩʠʷʪʣʘʨʠʛʘ ʢ˄ʨʘ 380-

550 ʥʤ ʪ˄ʣץʠʥ ʫʟʫʥʣʠʛʠʜʘ ʶʪʠʣʠʰ ʤʘʢʩʠʤʫʤʣʘʨʠʥʠ ʢ˄ʨʩʘʪʘʜʠ. 400-440 ʥʤ 

ʪ˄ʣץʠʥ ʫʟʫʥʣʠʛʠʜʘ ʶʪʠʣʠʰ ʤʘʢʩʠʤʫʤʣʘʨʠʥʠ ʥʘʤʦʸʥ ʵʪʘʜʠʛʘʥ Ag-ʅɿ ʩʬʝʨʠʢ 

ʪʫʟʠʣʠʰʛʘ ʵʛʘ. ʐʫʥʜʘʥ ʢʝʣʠʙ ʯʠץʠʙ ʘʡʪʠʰ ʤʫʤʢʠʥʢʠ, ״ʘʨ ʫʯʪʘ  ʰʪʘʤʤʜʘ 

  .ʘʤʜʘ ʕʇʉ ʤʘʪʨʠʮʘʩʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ Ag-ʅɿ ʩʬʝʨʠʢ ʢ˄ʨʠʥʠʰʜʘ ʙ˄ʣʘʜʠ״

Ag-ʅɿ ʩʠʥʪʝʟʠʜʘ ʰʫʥʠʥʛʜʝʢ, ʜʘʩʪʣʘʙʢʠ ʤʦʜʜʘʣʘʨ ï ʕʇʉ ʚʘ AgNO3ʥʠʥʛ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʠ ״ʘʤ ʤʫ״ʠʤ ʘ״ʘʤʠʷʪʛʘ ʵʛʘ. ɹʫʥʜʘʥ ʢʝʣʠʙ ʯʠץץʘʥ ״ʦʣʜʘ Ag-ʅɿ 

ʩʠʥʪʝʟʠʛʘ ʩʫʙʩʪʨʘʪʣʘʨ ʢʦʥʮʝʥʪʨʘʮʠʷʩʠ ʪʘʲʩʠʨʠ ʪʘʜץʠץ ʵʪʠʣʜʠ. ɹʘʨʯʘ 
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ʪʘʞʨʠʙʘ ʚʘʨʠʘʥʪʣʘʨʠʜʘ ʩʫʙʩʪʨʘʪʣʘʨ, ʘʡʥʠץʩʘ AgNO3 ʢʦʥʮʝʥʪʨʘʮʠʷʩʠʥʠʥʛ 

ʦʰʠʨʠʣʠʰʠ Ag-ʅɿ ʩʠʥʪʝʟʠ ʞʘʜʘʣʣʘʰʫʚʠ ʚʘ ʤʠץʜʦʨʠʥʠʥʛ ʦʨʪʠʰʠʛʘ ʠʞʦʙʠʡ 

ʪʘʲʩʠʨ ʢ˄ʨʩʘʪʜʠ. ɹʫʥʠ B.japonicum 36 ʰʪʘʤʤʠ ʕʇʉ ʘʩʦʩʠʜʘ ʢ˄ʨʠʰ ״ʘʤ 

ʤʫʤʢʠʥ. ʈʝʘʢʮʠʦʥ ʤʫ״ʠʪʜʘ AgNO3 ʢʦʥʮʝʥʪʨʘʮʠʷʩʠ ʦʨʪʠʰʠ ʥʘʪʠʞʘʩʠʜʘ Ag-

ʅɿ ʩʠʥʪʝʟʠ ʢʝʩʢʠʥ ʦʨʪʜʠ. 10 ʤʄ Ag+ ʙ˄ʣʛʘʥ ʰʘʨʦʠʪʜʘ ʩʠʥʪʝʟ ʤʘʢʩʠʤʘʣ 

ʜʘʨʘʞʘʜʘ ʘʤʘʣʛʘ ʦʰʛʘʥʠ ʢʫʟʘʪʠʣʜʠ (9ɺ-ʨʘʩʤ). 

Ag-ʅɿʣʘʨʜʘʥ ʬʘʨץ ץʠʣʠʙ AgCl-ʅɿ 200-350 ʥʤ ʪ˄ʣץʠʥ ʫʟʫʥʣʠʛʠʜʘ 

ʶʪʠʣʠʰ ʤʘʢʩʠʤʫʤʣʘʨʠʥʠ ״ʦʩʠʣ ץʠʣʘʜʠ. ɸʡʥʘʥ ʰʫ ״ʦʣʘʪ ʫʣʘʨʥʠʥʛ Ag-

ʅɿʣʘʨʜʘʥ ʬʘʨץʣʘʰ ʠʤʢʦʥʠʥʠ ʙʝʨʘʜʠ.ʐʪʘʤʤʣʘʨ ʕʇʉʣʘʨʠ ʤʘʪʨʠʮʘʩʠ 

ʘʩʦʩʠʜʘ, ʤʫ״ʠʪʜʘ Cl ʠʦʥʣʘʨʠ ʤʘʚʞʫʜ ʙ˄ʣʛʘʥʜʘ ״ʘʤ Ag-ʅɿ, ״ʘʤ AgCl-ʅɿ 

ʩʠʥʪʝʟʣʘʥʜʠ (ʤʫ״ʠʪʜʘ ʉʄ(Ag+)>CM(Cl ) ʙ˄ʣʛʘʥ ʰʘʨʦʠʪʜʘ). Cl ʠʦʥʣʘʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʠ Ag+ʠʦʥʣʘʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʩʠʜʘʥ ʢ˄ʧ ʸʢʠ ʪʝʥʛ ʙ˄ʣʛʘʥʜʘ 

(CM(Cl )Óʉʄ(Ag+) ʕʇʉ ʤʘʪʨʠʮʘʩʠʜʘ ʬʘץʘʪ AgCl-ʅɿ ʩʠʥʪʝʟʣʘʥʜʠ. 

 

 
 

 

 

 

 

ɾʫʤʣʘʜʘʥ, B.japonicum 36 ʰʪʘʤʤʠ ʕʇʉ ʤʘʪʨʠʮʘʩʠʜʘ ʪʝʥʛ ʤʦʣʷʨ 

ʥʠʩʙʘʪʜʘ ʦʣʠʥʛʘʥ Ag+ ʚʘ Cl ʠʦʥʣʘʨʠ (AgNO3 ʚʘ NaCl ʪʫʟʣʘʨʠ ʢ˄ʨʠʥʠʰʠʜʘ) 

AgCl-ʅɿ ʩʠʥʪʝʟʣʘʥʛʘʥʠ ʢʫʟʘʪʠʣʜʠ ʚʘ 335 ʥʤ ʪ˄ʣץʠʥ ʫʟʫʥʣʠʛʠʜʘ ʶʪʠʣʠʰ 

ʤʘʢʩʠʤʫʤʠʥʠ ʢ˄ʨʩʘʪʜʠ (10ɸ-ʨʘʩʤ). A.chroococcum XU1 ʕʇʉ ʤʘʪʨʠʮʘʩʠʜʘ 

ʵʩʘ 250 ʥʤ ʪ˄ʣץʠʥ ʫʟʫʥʣʠʛʠʜʘ AgCl-ʅɿ ʛʘ ʭʦʩ ʶʪʠʣʠʰ ʤʘʢʩʠʤʫʤʠ ץʘʡʜ 

ʵʪʠʣʜʠ (10ɺ-ʨʘʩʤ). 

ʊʘʨʢʠʙʠʜʘ Ag-ʅɿ ʚʘ AgCl-ʅɿ ʩʘץʣʘʛʘʥ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨ 

ʪʘʨʢʠʙʠʜʘʛʠ ʵʣʝʤʝʥʪ ״ʦʣʠʜʘʛʠ Ag ʚʘ ʫʥʠʥʛ ʤʠץʜʦʨʠʥʠ ʘʥʠץʣʘʰʜʘ 

ʨʝʥʛʝʥʪʩʪʨʫʢʪʫʨʘʚʠʡ (XRD) ʚʘ ʨʝʥʛʝʥʪ-ʟʦʥʜʣʠ ʤʠʢʨʦʘʥʘʣʠʟ (EDX) ʫʩʫʣʠ 

ʤʫ״ʠʤ ״ʠʩʦʙʣʘʥʘʜʠ. ʐʫʥʜʘʥ ʢʝʣʠʙ ʯʠץץʘʥ ״ʦʣʜʘ ʜʘʩʪʣʘʙ A.chroococcum 

XU1, B.japonicum 36 ʚʘ R.radiobacter SZ4S7S14 ʰʪʘʤʤʠ ʕʇʉ ʤʘʪʨʠʮʘʩʠ 

ʘʩʦʩʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨʥʠʥʛ ʨʝʥʛʝʥʪʩʪʨʫʢʪʫʨʘʚʠʡ 

ʪʘ״ʣʠʣʠ ʘʤʘʣʛʘ ʦʰʠʨʠʣʜʠ. 

 

9-ʨʘʩʤ. ʐʪʘʤʤʣʘʨ ʕʇʉ ʤʘʪʨʠʮʘʣʘʨʠ ʘʩʦʩʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ Ag-ʅɿ ʢʦʣʣʦʠʜʣʘʨʠʥʠʥʛ 

ʋɹ-ʩʧʝʢʪʨʦʩʢʦʧʠʷʩʠ (1-R.radiobacter SZ4S7S14 ʕʇʉ+Ag+; 2-A.chroococcum XU1+Ag+; 3-

B.japonicum 36 ʕʇʉ+Ag+) (ɸ); B.japonicum 36 ʰʪʘʤʤʠ ʕʇʉ ʚʘ AgNO3ʥʠʥʛ ʪʫʨʣʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ Ag-ʅɿʣʘʨʠʥʠʥʛ ʋɹ-ʩʧʝʢʪʨʣʘʨʠ (ɺ) 
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10-ʨʘʩʤ. ʊʫʨʣʠ ʰʪʘʤʤʣʘʨʥʠʥʛ ʕʇʉʣʘʨʠ ʘʩʦʩʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ Ag/AgCl-ʅɿ 

ʩʘץʣʘʛʘʥ ʥʘʥʦʢʦʣʣʦʠʜʣʘʨʥʠʥʛ ʋɹ-ʩʧʝʢʪʨʣʘʨʠ. ʘ ïB.japonicum 36 ʰʪʘʤʤʠ ʕʇʉ 

ʘʩʦʩʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ Ag-ʅɿ (ɸ) ʚʘ AgCl-ʅɿ (ɺ); ʙ ïA.chroococcum XU1 ʰʪʘʤʤʠ ʕʇʉ 

ʚʘ ʪʫʨʣʠ Ag+ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʠʜʘ Ag/AgCl-ʅɿ ʩʠʥʪʝʟʠ 

 

ɹʘʨʯʘ ʰʪʘʤʤʣʘʨ ʕʇʉ ʤʘʪʨʠʮʘʣʘʨʠ ʘʩʦʩʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ ʂʅɿ 2ɗ ʩʦ״ʘʜʘ 

ʘʪʦʤʘʨ ʢʫʤʫʰʛʘ ʭʦʩ ʙ˄ʣʛʘʥ ʯ˄ץץʠʣʘʨʥʠ ״ʦʩʠʣ ץʠʣʜʠ (11ɸ,ɺ-ʨʘʩʤʣʘʨ).  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

11-ʨʘʩʤ. B.japonicum 36 ʰʪʘʤʤʠ ʕʇʉ ʤʘʪʨʠʮʘʩʠ ʘʩʦʩʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ Ag-ʅɿ 

(ɸ) ʚʘ AgCl-ʅɿ (ɺ) ʨʝʥʛʝʥʪʩʪʨʫʢʪʫʨʘʚʠʡ ʩʧʝʢʪʨʣʘʨʠ (XRD) 

 

ɾʫʤʣʘʜʘʥ, A.chroococcum XU1 ʰʪʘʤʤʠ ʕʇʉ ʘʩʦʩʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ 

ʂʅɿʜʘ Ag 2ɗ ʩʦ״ʘʥʠʥʛ 47,50, 55,50 ʚʘ 64,50, B.japonicum 36 ʰʪʘʤʤʠ ʕʇʉ 

ʘʩʦʩʠʜʘʛʠ ʂʅɿʜʘ Ag 46,50, 54,50 ʚʘ 64,50, R.radiobacter SZ4S7S14 ʰʪʘʤʤʠ 

ʕʇʉ ʘʩʦʩʠʜʘʛʠ ʂʅɿʜʘ Ag 46.50, 54.50 ʚʘ 65.50 ʜʘʨʘʞʘʣʘʨʠʜʘ ʢʫʤʫʰ 

ʢʨʠʩʪʘʣʣʠʥʠʥʛ (111), (200), (220) ʚʘ (311) ʧʘʥʝʣʠʛʘ ʤʫʚʦʬʠץ ʢʝʣʫʚʯʠ 

ʩʧʝʮʠʬʠʢ ʯ˄ץץʠʣʘʨʥʠ ״ʦʩʠʣ ץʠʣʜʠ. ʅʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨʥʠʥʛ ʨʝʥʛʝʥʪ-

ʟʦʥʜʣʠ ʤʠʢʨʦʘʥʘʣʠʟʠ 3 ʂʕʚ ʜʘ ʵʣʝʤʝʥʪ (ʥʝʡʪʨʘʣ ʘʪʦʤ) ״ʦʣʠʜʘʛʠ Ag ʛʘ ʭʦʩ 

ʯ˄ץץʠ ״ʦʩʠʣ ʙ˄ʣʜʠ.ʐʪʘʤʤʣʘʨ ʕʇʉ ʤʘʪʨʠʮʘʣʘʨ ʘʩʦʩʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ Ag-ʅɿ 

ʣʘʨʠʥʠʥʛ ˄ʣʯʘʤʠ 6 ʜʘʥ 50 ʥʤ ʛʘʯʘ (12-ʨʘʩʤ), ʩʠʨʪ ʶʟʘʩʠ ʥʦʪʝʢʠʩ, 

ʧʦʣʠʜʠʩʧʝʨʩ ʢ˄ʨʠʥʠʰʜʘ (13-ʨʘʩʤ) ʙ˄ʣʠʰʠ ʙʠʣʘʥ ʭʘʨʘʢʪʝʨʣʘʥʜʠ.  
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12-ʨʘʩʤ. B.japonicum 36 ʰʪʘʤʤʠ ʕʇʉ ʤʘʪʨʠʮʘʩʠ ʘʩʦʩʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ Ag-ʅɿ 

ʣʘʨʠʥʠʥʛ ʪʨʘʥʩʤʠʩʩʠʦʥ-ʵʤʠʩʩʠʦʥ ʤʠʢʨʦʩʢʦʧʠʜʘ ʢ˄ʨʠʥʠʰʠ 

 

ʐʪʘʤʤʣʘʨ ʕʇʉ ʤʘʪʨʠʮʘʣʘʨʠ ʘʩʦʩʠʜʘ ʦʣʠʥʛʘʥ Ag-ʅɿʣʘʨʥʠʥʛ ˄ʣʯʘʤʠ ʚʘ 

ʤʦʨʬʦʣʦʛʠʷʩʠ ˄ʭʰʘʰ ʙ˄ʣʛʘʥʣʠʛʠʥʠ ץʘʡʜ ʵʪʠʰ ʣʦʟʠʤ.  

 

 

 

13-ʨʘʩʤ. Azotobacter chroococcum XU1 ʰʪʘʤʤʠ ʕʇʉ ʤʘʪʨʠʮʘʩʠ ʘʩʦʩʠʜʘ ʦʣʠʥʛʘʥ 

Ag/AgCl-ʅɿ ʢʦʤʧʣʝʢʩʠʥʠʥʛ ʸʨʫסʣʠʢ-ʵʣʝʢʪʨʦʥ ʤʠʢʨʦʩʢʦʧʠʜʘ ʩʠʨʪ ʶʟʘʣʘʨʠʥʠʥʛ 

ʢ˄ʨʠʥʠʰʠ 

 

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ñʉʠʥʪʝʟʣʘʥʛʘʥ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨʥʠʥʛ 

ʘʥʪʠʤʠʢʨʦʙ ʭʫʩʫʩʠʷʪʣʘʨʠ ʪʘʜץʠץʠò ʜʝʙ ʥʦʤʣʘʥʛʘʥ 3.6-ץʠʩʤʠʜʘ ʪʘʜץʠץʦʪ 

ʜʦʠʨʘʩʠʜʘ ʪʘʜץʠץ ʵʪʠʣʛʘʥ A.chroococcum XU1, B.japonicum 36 ʚʘ 

R.radiobacter SZ4S7S14 ʰʪʘʤʤʠ ʕʇʉ ʤʘʪʨʠʮʘʩʠ ʘʩʦʩʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ, 

ʪʘʨʢʠʙʠʜʘ Ag ʚʘ AgCl-ʅɿ ʩʘץʣʘʛʘʥ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨʥʠʥʛ ʘʥʪʠʤʠʢʨʦʙ 

ʭʫʩʫʩʠʷʪʣʘʨʠ ʪʘʜץʠץʠ ʙʘʸʥ ʵʪʠʣʛʘʥ. 

ʅʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨʥʠʥʛ ʤʫ״ʠʤ ʭʫʩʫʩʠʷʪʣʘʨʠʜʘʥ ʙʠʨʠ ï ʫʣʘʨʥʠʥʛ 

ʙʠʦʮʠʜ ʬʘʦʣʣʠʛʠ ״ʠʩʦʙʣʘʥʘʜʠ. ʉʠʥʪʝʟ ץʠʣʠʥʛʘʥ ʙʘʨʯʘ 

ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨʥʠʥʛ ʪʝʩʪ-ʢʫʣʴʪʫʨʘʣʘʨ, ʞʫʤʣʘʜʘʥ E.coli ATCC11229, 

S.aureus ATCC 6538, C.albicans, Fusarium oxysporum f.sp. vasinfectum, 

Verticillium dahliae ʢʘʙʠ ʧʘʪʦʛʝʥ ʙʘʢʪʝʨʠʷ ʚʘ ʟʘʤʙʫʨʫסʣʘʨʛʘ ץʘʨʰʠ ʙʠʦʮʠʜʣʠʢ 

ʭʫʩʫʩʠʷʪʠ ʪʝʢʰʠʨʠʣʜʠ. ɹʘʨʯʘ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪ ʥʘʤʫʥʘʣʘʨʠʥʠʥʛ ʶץʦʨʠ 

ʙʠʦʮʠʜʣʠʢ ʬʘʦʣʣʠʢʢʘ ʵʛʘ ʵʢʘʥʣʠʛʠ ʢʫʟʘʪʠʣʜʠ. ʍʫʩʫʩʘʥ, B.japonicum 36 

ʰʪʘʤʤʠ ʕʇʉ ʤʘʪʨʠʮʘʩʠ ʘʩʦʩʠʜʘ ʦʣʠʥʛʘʥ Ag-ʅɿ ץʫʡʠ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʜʘ 

E.coli ATCC11229, S.aureus ATCC 6538 ʚʘC.albicans ˄ʩʠʰʠ ʚʘ 

ʨʠʚʦʞʣʘʥʠʰʠʥʠ ʪ˄ʭʪʘʪʘ ʦʣʠʰʠ ʘʥʠץʣʘʥʜʠ. פʘʪʪʠץ ʦʟʫץʘ ʤʫ״ʠʪʠʜʘ 18-23 ʤʤ 
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ʣʠʟʠʩ ʟʦʥʘʣʘʨʠ ״ʦʩʠʣ ʙ˄ʣʛʘʥ ʙ˄ʣʩʘ, ʩʫʶץ ʦʟʫץʘ ʤʫ״ʠʪʣʘʨʠʜʘ ʙʘʨʯʘ ʪʝʩʪ-

ʢʫʣʴʪʫʨʘʣʘʨ ״ʫʞʘʡʨʘ ʪʠʪʨʠʥʠʥʛ ʢʝʩʢʠʥ ʢʘʤʘʡʠʰʠ ʢʫʟʘʪʠʣʜʠ. 

B.japonicum 36 ʰʪʘʤʤʠ ʕʇʉ ʤʘʪʨʠʮʘʩʠ ʘʩʦʩʠʜʘ ʦʣʠʥʛʘʥ Ag-ʅɿ 

ʣʘʨʠʥʠʥʛ ʘʥʪʠʙʘʢʪʝʨʠʘʣ ʪʘʲʩʠʨʠ ץʫʡʠ (0.25-2.5 ʤʢʛ/ʤʣ) ״ʘʤʜʘ ʶץʦʨʠ (50 

ʤʢʛ/ʤʣ ʛʘʯʘ) ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʠʜʘ ʪʘʜץʠץ ʵʪʠʣʜʠ. ʇʘʪʦʛʝʥ ʪʝʩʪ-

ʢʫʣʴʪʫʨʘʣʘʨʥʠʥʛ ʪʠʪʨʠ ʪʫʨʣʠ ʚʘץʪ ʠʥʪʝʨʚʘʣʜʘ ʙʘ״ʦʣʘʥʜʠ. ɾʫʤʣʘʜʘʥ, Ag-ʅɿ 

ʣʘʨʠʥʠʥʛ ץʫʡʠ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʠʜʘ ï 3 ʩʫʪʢʘ ʜʘʚʦʤʠʜʘ, ʶץʦʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʠʜʘ ʵʩʘ 12 ʩ ״ʫʞʘʡʨʘ ʪʠʪʨʠ ״ʠʩʦʙʣʘʥʜʠ. ʊʘʞʨʠʙʘʣʘʨ 

ʜʘʚʦʤʠʜʘ Ag-ʅɿ ʣʘʨʠ ʪʘʲʩʠʨʠʜʘ ״ʫʞʘʡʨʘ ʪʠʪʨʠʥʠʥʛ ʢʝʩʢʠʥ ʢʘʤʘʡʠʰʠ 

ʢʫʟʘʪʠʣʜʠ. 12 ʩ ʩ˄ʥʛ ʪʠʨʠʢ ץʦʣʛʘʥ ״ʫʞʘʡʨʘ ʪʠʪʨʠ 1,2Ā104-1,5Ā105 ״ʫʞ/ʤʣ 

ʪʘʰʢʠʣ ʵʪʜʠ (14ʘ, ʙ-ʨʘʩʤʣʘʨ).  

 
14-ʨʘʩʤ. B.japonicum 36 ʰʪʘʤʤʠ ʕʇʉ ʤʘʪʨʠʮʘʩʠ ʘʩʦʩʠʜʘ ʦʣʠʥʛʘʥ Ag-ʅɿ 

ʣʘʨʠʥʠʥʛ ʶץʦʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʩʠʜʘ E.coli ATCC11229 (ɸ) ʚʘ S.aureus ATCC 6538 (ɹ) 

 ʫʞʘʡʨʘ ʪʠʪʨʠʥʠʥʛ ʢʘʤʘʡʠʰʠ״

 

ʊʝʩʪ-ʢʫʣʴʪʫʨʘʣʘʨʜʘʥ S.aureus ATCC 6538 ʰʪʘʤʤʠ E.coli ATCC11229 

ʰʪʘʤʤʠʛʘ ץʘʨʘʛʘʥʜʘ ʘʥʯʘ ʯʠʜʘʤʩʠʟ ʵʢʘʥʠ ʢ˄ʨʠʥʜʠ. ʋʰʙʫ ʰʪʘʤʤ ʙʘʨʯʘ 

ʪʘʞʨʠʙʘ ʚʘʨʠʘʥʪʣʘʨʠʜʘ ʧʘʩʪ ״ʫʞʘʡʨʘ ʪʠʪʨʠ ʙʠʣʘʥ ʭʘʨʘʢʪʝʨʣʘʥʜʠ. Ag-ʅɿ 

ʣʘʨʠʥʠʥʛ 2,0 ʚʘ 2,5 ʤʢʛ/ʤʣ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʠʜʘ S.aureus ATCC 6538 ʰʪʘʤʤʠ 

 ʫʞʘʡʨʘ ʙʠʦʤʘʩʩʘʩʠʥʠʥʛ 70-75% 12 ʩ ʩ˄ʥʛ ʥʦʙʫʜ ʙ˄ʣʜʠ. ɶʩʪʠʨʠʰʥʠʥʛ״

ʠʢʢʠʥʯʠ ʚʘ ʫʯʠʥʯʠ ʢʫʥʠ ʦʟʫץʘ ʤʫ״ʠʪʠʜʘʛʠ ʙʘʨʯʘ ״ʫʞʘʡʨʘʣʘʨ ˄ʣʠʢ ʙʠʦʤʘʩʩʘ 

 ʦʨʠץʦʣʠʜʘ ʠʜʠʰ ʪʫʙʠʛʘ ʯ˄ʢʜʠ (15-ʨʘʩʤ). Ag-ʅɿ ʣʘʨʠʥʠʥʛ ʶ״

ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʠʜʘ ʵʩʘ (>2,5 ʤʢʛ/ʤʣ) ˄ʩʪʠʨʠʰʥʠʥʛ 2 ʩ ʜʘʥ ʩ˄ʥʛ ״ʫʞʘʡʨʘ 

ʪʠʪʨʠʥʠʥʛ ʢʝʩʢʠʥ ʪʫʰʘ ʙʦʰʣʘʰʠ ץʘʡʜ ʵʪʠʣʜʠ.  

ʍʫʜʜʠ ʰʫʥʜʘʡ ״ʦʣʘʪ ʰʪʘʤʤʣʘʨ ʕʇʉ ʤʘʪʨʠʮʘʣʘʨʠ ʘʩʦʩʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ 

AgCl-ʅɿ ʣʘʨʠʜʘ, ʰʫʥʠʥʛʜʝʢ, A.chroococcum XU1 ʰʪʘʤʤʠ ʕʇʉ ʘʩʦʩʠʜʘ 

ʩʠʥʪʝʟʣʘʥʛʘʥ Ag/AgCl-ʅɿʥʠʥʛ Fusarium oxysporum f.sp. vasinfectum, 

Verticillium dahliaeʛʘ ץʘʨʰʠ ʘʥʪʠʬʫʥʛʘʣ ʬʘʦʣʣʠʛʠʜʘ ״ʘʤ ʢʫʟʘʪʠʣʜʠ. 

ɾʫʤʣʘʜʘʥ, Ag/AgCl-ʅɿ ʥʠʥʛ ץʫʡʠ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʠʜʘ ʧʘʪʦʛʝʥ 

ʰʪʘʤʤʣʘʨʥʠʥʛ ˄ʩʠʰʠ ʪ˄ʭʪʘʜʠ. 
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15-ʨʘʩʤ. B.japonicum 36 ʰʪʘʤʤʠ ʕʇʉ ʤʘʪʨʠʮʘʩʠ ʘʩʦʩʠʜʘ ʦʣʠʥʛʘʥ Ag-ʅɿ ʣʘʨʠ 

ʪʘʲʩʠʨʠʜʘ ʧʘʪʦʛʝʥ ʪʝʩʪ-ʢʫʣʴʪʫʨʘʣʘʨʥʠʥʛ ʥʦʙʫʜ ʙ˄ʣʠʙ, ʠʜʠʰ ʪʫʙʠʛʘ ʯ˄ʢʠʰʠ 

 

ʍʫʣʦʩʘ ץʠʣʠʰ ʤʫʤʢʠʥʢʠ, ʜʠʘʟʦʪʨʦʬ ʨʠʟʦʙʘʢʪʝʨʠʷʣʘʨ ʰʪʘʤʤʣʘʨʠ 

ʕʇʉʣʘʨʠ ʘʩʦʩʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ, ʪʘʨʢʠʙʠʜʘ Ag ʚʘ AgCl-ʅɿ ʩʘץʣʘʛʘʥ 

ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨ ʢʫʯʣʠ ʙʠʦʮʠʜ ʭʫʩʫʩʠʷʪʠʛʘ ʵʛʘ. ʋʣʘʨʥʠʥʛ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʠʥʠʥʛ ʦʨʪʠʙ ʙʦʨʠʰʠ ʘʥʪʠʤʠʢʨʦʙ ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ ʢʫʯʘʡʠʰʠʛʘ 

ʦʣʠʙ ʢʝʣʘʜʠ. 
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ʍʋʃʆʉɸ 

 

ñɼʠʘʟʦʪʨʦʬ ʨʠʟʦʙʘʢʪʝʨʠʷʣʘʨ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʣʘʨʠ ʘʩʦʩʠʜʘ ʢʫʤʫʰ 

ʥʘʥʦʟʘʨʨʘʣʘʨʠ ʦʣʠʰ ʚʘ ʫʣʘʨʥʠʥʛ ʘʥʪʠʤʠʢʨʦʙ ʪʘʲʩʠʨʠ ʤʝʭʘʥʠʟʤʣʘʨʠ 

ʪʘʜץʠץʠò ʤʘʚʟʫʩʠʜʘʛʠ ʜʦʢʪʦʨʣʠʢ ʜʠʩʩʝʨʪʘʮʠʷʩʠ ʠʰʠ ʜʦʠʨʘʩʠʜʘ ʦʣʠʥʛʘʥ 

ʥʘʪʠʞʘʣʘʨ ʘʩʦʩʠʜʘ  ץʫʡʠʜʘʛʠ ʭʫʣʦʩʘʣʘʨ ʪʘץʜʠʤ ʵʪʠʣʜʠ: 
1. ɼʠʘʟʦʪʨʦʬ ʨʠʟʦʙʘʢʪʝʨʠʷʣʘʨ ʰʪʘʤʤʣʘʨʠʥʠʥʛ ʕʇʉ ʩʠʥʪʝʟʠʛʘ ʩʢʨʠʥʠʥʛʠ 
ʘʩʦʩʠʜʘ ʬʘʦʣ A.chroococcum XU1, B.japonicum 36 ʚʘ R.radiobacter 

SZ4S7S14 ʪʘʥʣʘʙ ʦʣʠʥʜʠ. ʄʦʜʠʬʠʢʘʮʠʷʣʘʥʛʘʥ ʦʟʫץʘ ʤʫ״ʠʪʣʘʨʠʜʘ B. 

japonicum 36-5,6, R.radiobacter SZ4S7S14-3,6 ʚʘ A. chroococcum XU1-3,2 ʛ/ʣ 

ʕʇʉ ״ʦʩʠʣ ץʠʣʘʜʠ. 

2. Rhizobium radiobacter SZ4S7S14 h ʪʘʤʤʠ ʫʛʣʝʨʦʜ ʚʘ ʘʟʦʪ ʤʘʥʙʘʣʘʨʠʜʘʥ        

D-ʤʘʥʥʠʪʦʟʘ ʚʘ ʜʨʦʞʞʠ ʵʢʩʪʨʘʢʪʠ ץ˄ʣʣʘʥʠʣʛʘʥʜʘ 5,41 ʛ/ʣ ʤʠץʜʦʨʜʘʕʇʉ 

ʩʠʥʪʝʟʣʘʜʠ ״ʘʤʜʘ D-ʛʣʶʢʦʟʘ ץ˄ʣʣʘʥʠʣʛʘʥʜʘ ʵʩʘ 96 ʩ ˄ʩʪʠʨʠʰ ʥʘʪʠʞʘʩʠʜʘ 

3,46 ʛ/ʣ ʕʇʉ ״ʦʩʠʣ ץʠʣʘʜʠ, A.chroococcum XU1 ʚʘ B.japonicum 36 

ʰʪʘʤʤʣʘʨʠʜʘ ״ʘʤ ץʘʡʜ ʵʪʠʣʜʠ. 

3. ʐʪʘʤʤʣʘʨʥʠʥʛ ʕʇʉ ״ʦʩʠʣ ץʠʣʠʰʠʜʘ ʙʠʨ ʥʝʯʘ ʪʫʨʜʘʛʠ ʛʝʥʣʘʨ ʠʰʪʠʨʦʢ 
ʵʪʠʙ, ʫʣʘʨʥʠʥʛ ʵʢʩʧʨʝʩʩʠʷʣʘʥʠʰ ʜʘʨʘʞʘʩʠ ˄ʩʪʠʨʠʣʘʸʪʛʘʥ ʤʫ״ʠʪʜʘʛʠ 

ʩʫʙʩʪʨʘʪʣʘʨʛʘ ʪ˄סʨʠʜʘʥ-ʪ˄סʨʠ ʙʦסʣʘʥʜʠ. R.radiobacter SZ4S7S14 ʰʪʘʤʤʠʜʘ 

exoK ʚʘ exoM ʛʝʥʣʘʨʠ ʕʇʉ ʩʠʥʪʝʟʠʛʘ ʞʘʚʦʙʛʘʨ ״ʠʩʦʙʣʘʥʠʙ, ʫʣʘʨ ʡʠʨʠʢ 

ʛʝʥ ʢʣʘʩʪʝʨʠʥʠ ״ʦʩʠʣ ץʠʣʘʜʠ. ʄʘʥʥʦʟʘ ʙʫ ʛʝʥʣʘʨʥʠʥʛ ʤʘʢʩʠʤʘʣ 

ʵʢʩʧʨʝʩʩʠʷʣʘʥʠʰʠʛʘ ʸʨʜʘʤ ʙʝʨʠʙ, ʕʇʉ ʩʠʥʪʝʟʠʥʠʥʛ ʦʰʠʰʠʛʘ ʦʣʠʙ 

ʢʝʣʘʜʠ. ʄʫ״ʠʪʛʘ NaCl ץ˄ʰʠʣʠʰʠ ʵʩʘ exoK ʚʘ exoM ʛʝʥʣʘʨʠ ʵʢʩʧʨʝʩʩʠʷʩʠʛʘ 

ʩʘʣʙʠʡ ʪʘʲʩʠʨ ʢ˄ʨʩʘʪʘʜʠ ʚʘ ʙʠʨ-ʙʠʨʠʜʘʥ ʤʦʥʦʤʝʨ ʪʘʨʢʠʙʠ ʙ˄ʡʠʯʘ 

ʬʘʨץʣʘʥʫʚʯʠ ʕʇʉ ʥʘʤʫʥʘʣʘʨʠ ʩʠʥʪʝʟʣʘʥʘʜʠ, ʙʫ  ״ʦʣʘʪ A.chroococcum XU1  

ʚʘ B.japoniʩum 36 ʰʪʘʤʤʣʘʨʠʜʘ ״ʘʤ ʢʫʟʘʪʠʣʘʜʠ (ʛʝʥ algA). 

4. Mo+4 ʥʠʥʛ (Na2MoO4 ʪʫʟʠ ʢ˄ʨʠʥʠʰʜʘ) ʕʇʉ ʩʠʥʪʝʟʠʥʠ ʢʝʩʢʠʥ ʦʰʠʨʘʜʠ, 

ʞʫʤʣʘʜʘʥ, Mo+4 ץ˄ʰʠʣʛʘʥ ʛʣʶʢʦʟʘ/ʜʨʦʞʞʠ ʵʢʩʪʨʘʢʪʣʠ ʦʟʫץʘ ʤʫ״ʠʪʠʜʘ 

Rhizobium radiobacter SZ4S7S14 ʰʪʘʤʤʠ 3,86 ʛ/ʣ ʕʇʉ ʩʠʥʪʝʟʣʘʜʠ. ɹʫ ʵʩʘ 

Mo+4 ץ˄ʰʠʣʤʘʛʘʥ ʰʘʨʦʠʪʣʘʨʛʘ ץʘʨʘʛʘʥʜʘ 11,5% ʛʘ ʦʰʜʠ. Ca+2ʚʘ Al+3 

ʢʘʪʠʦʥʣʘʨʠ ץ˄ʣʣʘʥʠʣʛʘʥʜʘ ʵʩʘ B.japonicum 36 ʰʪʘʤʤʠ ʕʇʉʠʥʠʥʛ 

ʬʣʦʢʫʣʷʮʠʷ ʬʘʦʣʣʠʛʠ ʙʦʰץʘ ʢʘʪʠʦʥʣʘʨʛʘ ץʘʨʘʛʘʥʜʘ ʘʥʯʘ ʶץʦʨʠʣʠʛʠʜʘʥ 

ʜʘʣʦʣʘʪ ʙʝʨʘʜʠ. 

5. Rhizobium radiobacter SZ4S7S14 ʰʪʘʤʤʠʥʠʥʛ ʩʘʭʘʨʦʟʘ ʚʘ ʜʨʦʞʞʠ 

ʵʢʩʪʨʘʢʪʠʜʘʥ ʠʙʦʨʘʪ ʦʟʫץʘ ʤʫ״ʠʪʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ ʕʇʉ ʢʦʤʧʣʝʢʩʠ 

(ʙʠʦʬʣʦʢʫʣʷʥʪ) ʪʘʨʢʠʙʠʜʘ 94,5% ʧʦʣʠʩʘʭʘʨʠʜ ʚʘ 3,05% ʦץʩʠʣ ʪʘʨʢʠʙʛʘ ʵʛʘ 

ʵʢʘʥʣʠʛʠ ʘʥʠץʣʘʥʜʠ. ɹʠʦʧʦʣʠʤʝʨʥʠʥʛ 100-350 ʤʢʤ ʫʟʫʥʣʠʢʜʘʛʠ סʠʰʪʯʘʣʘʨ 

ʢ˄ʨʠʥʠʰʠʜʘ ʙ˄ʣʠʙ, ʪʘʨʢʠʙʠ 51,47 % ʆ ʚʘ 45,79 % ʉ ʥʠ ʪʘʰʢʠʣ ʵʪʜʠ.  

6. ʐʪʘʤʤʣʘʨ ʕʇʉʣʘʨʠ ʘʩʦʩʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ, ʋɹ-ʩʧʝʢʪʨʦʩʢʦʧʠʷʩʠʜʘ 420-460 

ʥʤ ʪ˄ʣץʠʥ ʫʟʫʥʣʠʛʠʜʘ ʶʪʠʣʠʰ ʤʘʢʩʠʤʫʤʣʘʨʠʛʘ ʵʛʘ Ag-ʅɿ, 250-270 ʥʤ 

ʪ˄ʣץʠʥ ʫʟʫʥʣʠʛʠʜʘ ʶʪʠʣʠʰ ʤʘʢʩʠʤʫʤʣʘʨʠʛʘ ʵʛʘ AgCl-ʅɿʣʘʨʠʥʠʥʛ ʪʫʨʣʠ 

ʩʠʨʪ ʧʣʘʟʤʦʥ ʨʝʟʦʥʘʥʩʠʜʘʥ ʬʦʡʜʘʣʘʥʛʘʥ ״ʦʣʜʘ ʪʫʨʣʠ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨ 

ʦʣʠʰʛʘ ʠʤʢʦʥ ʙʝʨʜʠ.  
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7. ʈʝʘʢʮʠʦʥ ʤʫ״ʠʪʜʘ Ag+ʚʘ Cl ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʠʥʠ ʙʦʰץʘʨʠʰ ʦʨץʘʣʠ Ag-, 

AgCl- ״ʘʤʜʘ Ag/AgCl-ʅɿʣʘʨʠʥʠ ״ʦʩʠʣ ץʠʣʠʰ ʠʤʢʦʥʠʥʠ ʙʝʨʘʜʠ. ʄʫ״ʠʪʜʘ 

ʉʄ(Ag+)>CM(Cl ) ʙ˄ʣʛʘʥ ʰʘʨʦʠʪʜʘ Ag/AgCl-ʅɿ, CM(Cl )Óʉʄ(Ag+) ʙ˄ʣʛʘʥʜʘ 

ʵʩʘ ʬʘץʘʪ AgCl-ʅɿ ʩʠʥʪʝʟʣʘʥʛʘʥʠʥʠ ץʘʡʜ ʵʪʠʣʜʠ. 

8. ɸʣʦ״ʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ Ag-ʅɿʣʘʨʠʥʠ Rhizobium radiobacter SZ4S7S14 

ʰʪʘʤʤʠ ʩʠʥʪʝʟʣʘʛʘʥ ʕʇʉʛʘ ʩʠʥʛʜʠʨʠʰ ʦʨץʘʣʠ ʥʘʥʦʟʘʨʨʘʣʘʨʥʠʥʛ 

ʤʦʨʬʦʣʦʛʠʷʩʠʥʠ ˄ʟʛʘʨʪʠʨʠʰ, ʙʘʨץʘʨʦʨʣʠʛʠʥʠ ʦʰʠʨʠʰ ʤʫʤʢʠʥ, 440 ʥʤ 

ʪ˄ʣץʠʥ ʫʟʫʥʣʠʛʠʜʘ ʶʪʠʣʠʰ ʤʘʢʩʠʤʫʤʠʛʘ ʵʛʘ Ag-ʅɿʣʘʨʥʠ (ʘʣʦ״ʠʜʘ 

ʩʠʥʪʝʟʣʘʥʛʘʥ) Rhizobium radiobacter SZ4S7S14 ʕʇʉʛʘ ʩʠʥʛʜʠʨʠʰ 

ʥʘʪʠʞʘʩʠʜʘ ʦʣʠʥʘʜʠʛʘʥ ʥʘʥʦʢʦʣʣʦʠʜ 410-420 ʥʤ ʜʘ ʶʪʠʣʠʰ ʤʘʢʩʠʤʫʤʠʛʘ 

ʦʣʠʙ ʢʝʣʘʜʠ. 

9. ɸʣʦ״ʠʜʘ ʩʠʥʪʝʟʣʘʥʛʘʥ ʥʘʥʦʟʘʨʨʘʣʘʨʥʠ ʜʠʵʣʝʢʪʨʠʢ ʤʘʪʨʠʮʘʛʘ ʩʠʥʛʜʠʨʠʰ 
ʫʩʫʣʠ ʷʥʛʠ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʣʘʨ ʦʣʠʰ ʠʤʢʦʥʠʥʠ ʙʝʨʘʜʠ. ʋʰʙʫ ʫʩʫʣʜʘ 

ʙʠʦʧʦʣʠʤʝʨ ʤʘʪʨʠʮʘʩʠʥʠʥʛ ʬʫʥʢʮʠʦʥʘʣ ʛʫʨʫ״ʣʘʨʠ ʚʘ ʢʠʤʸʚʠʡ ʙʦסʣʘʨʠ 

ʘʤʘʣʜʘ ˄ʟʛʘʨʠʰʩʠʟ ץʦʣʘʜʠ.  

10. ʐʪʘʤʤʣʘʨ ʕʇʉʣʘʨʠ ʘʩʦʩʠʜʘ ʦʣʠʥʛʘʥ Ag-, AgCl ʚʘ Ag/AgCl-ʅɿʣʘʨʠ 

ʘʩʦʩʠʜʘ ʧʘʪʦʛʝʥ ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨ ʧʦʧʫʣʷʮʠʷʣʘʨʠʥʠ ʙʦʰץʘʨʠʰ 

ʠʤʢʦʥʠʷʪʠ ʷʨʘʪʠʣʜʠ. ɾʘʨʘʸʥ ʩʘʤʘʨʘʜʦʨʣʠʛʠ ץ˄ʣʣʘʥʠʣʘʸʪʛʘʥ ʥʘʥʦʟʘʨʨʘʣʘʨ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʠʛʘ ʙʦסʣʠץʣʠʛʠ ץʘʡʜ ʵʪʠʣʛʘʥ. 
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ʅɸʋʏʅʓʁ ʉʆɺɽʊ DSc.27.06.2017.ɺ.38.01 ʇʆ ʇʈʀʉʋɾɼɽʅʀʖ 

ʋʏɽʅʓʍ ʉʊɽʇɽʅɽʁ ʇʈʀ ʀʅʉʊʀʊʋʊɽ ʄʀʂʈʆɹʀʆʃʆɻʀʀ ʀ 

ʅɸʎʀʆʅɸʃʔʅʆʄ ʋʅʀɺɽʈʉʀʊɽʊɽ ʋɿɹɽʂʀʉʊɸʅɸ 
 

ʀʅʉʊʀʊʋʊ ɻɽʅɽʊʀʂʀ ʀ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆʁ ɹʀʆʃʆɻʀʀ 

ʈɸʉʊɽʅʀʁ 

 
ʈɸʉʋʃʆɺ ɹɸʍʊʀɪʈ ɸɹɼʋɻɸʌʋʈʆɺʀʏ 

 
ʀɿʋʏɽʅʀɽ ʉʀʅʊɽɿɸ ʅɸʅʆʏɸʉʊʀʎ ʉɽʈɽɹʈɸ ʅɸ ʆʉʅʆɺɽ 

ʕʂɿʆʇʆʃʀʉɸʍɸʈʀɼʆɺ ɼʀɸɿʆʊʈʆʌʅʓʍ ʈʀɿʆɹɸʂʊɽʈʀʁ ʀ ʀʍ 

ʄɽʍɸʅʀɿʄʆɺ ʀʍ ɸʅʊʀʄʀʂʈʆɹʅʆɻʆ ɼɽʁʉʊɺʀʗ  

 
03.00.04 ï ʄʠʢʨʦʙʠʦʣʦʛʠʷ ʠ ʚʠʨʫʩʦʣʦʛʠʷ 

 (ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ) 

 

 

 

ɸɺʊʆʈɽʌɽʈɸʊ ɼʀʉʉɽʈʊɸʎʀʀ ɼʆʂʊʆʈɸ 

(DSc) ɹʀʆʃʆɻʀʏɽʉʂʀʍ ʅɸʋʂ  

 

 

 

 

 

 

 

 

 

 

 

 

ʊɸʐʂɽʅʊ ï 2019 
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ʊʝʤʘ ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʢʪʦʨʘ ʥʘʫʢ (DSc) ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ɺʳʩʰʝʡ ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ 

ʢʦʤʠʩʩʠʠ ʧʨʠ ʂʘʙʠʥʝʪʝ ʄʠʥʠʩʪʨʦʚ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʧʦʜ ʥʦʤʝʨʦʤ ɺ2019.2.DSc/ɺ94  

ɼʠʩʩʝʨʪʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʚ ʀʥʩʪʠʪʫʪʝ ʛʝʥʝʪʠʢʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ 

ɸʚʪʦʨʝʬʝʨʘʪ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʪʨʸʭ ʷʟʳʢʘʭ (ʫʟʙʝʢʩʢʠʡ, ʨʫʩʩʢʠʡ, ʘʥʛʣʠʡʩʢʠʡ (ʨʝʟʶʤʝ)) 

ʨʘʟʤʝʱʸʥ ʥʘ ʚʝʙ-ʩʪʨʘʥʠʮʝ ʅʘʫʯʥʦʛʦ ʩʦʚʝʪʘ (microbio@academy.uz) ʠ ʥʘ ʀʥʬʦʨʤʘʮʠʦʥʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʦʨʪʘʣʝ  çZiyoNetè (www.ziyonet.uz). 

ʅʘʫʯʥʳʡ ʢʦʥʩʫʣʴʪʘʥʪ: ɼʘʚʨʘʥʦʚ ʂʘʭʨʘʤʦʥ 

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

  

ʆʬʠʮʠʘʣʴʥʳʝ ʦʧʧʦʥʝʥʪʳ: ʊʦʰʤʫʭʘʤʝʜʦʚʘ ʐʦʭʠʩʪʘ ʉʦʙʠʨʦʚʥʘ 

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

 ʅʦʨʤʘʭʘʤʘʪʦʚ ʅʦʜʠʨʘʣʠ ʉʦʭʦʙʘʪʘʣʠʝʚʠʯ 

ʜʦʢʪʦʨʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ  

 ɹʫʨʠʝʚ ɿʘʙʘʨʜʘʩʪ ʊʦʞʠʙʦʝʚʠʯ  

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ɺʝʜʫʱʘʷ ʦʨʛʘʥʠʟʘʮʠʷ: ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

 

ɿʘʱʠʪʘ ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʩʪʦʠʪʩʷ ç_____è ʠʶʣʷ 2019 ʛʦʜʘ ʚ 10:00 ʯʘʩʦʚ ʥʘ ʟʘʩʝʜʘʥʠʠ ʅʘʫʯʥʦʛʦ 

ʩʦʚʝʪʘ DSc.27.06.2017.B.38.01 ʧʨʠ ʀʥʩʪʠʪʫʪʝ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠ ʅʘʮʠʦʥʘʣʴʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ 

ʋʟʙʝʢʠʩʪʘʥʘ (ɸʜʨʝʩ: 100128, ʛ. ʊʘʰʢʝʥʪ, ʐʘʡʭʦʥʪʦʭʫʨʩʢʠʡ ʨʘʡʦʥ, ʫʣ. ɸ.ʂʘʜʳʨʠʡ 7ʙ, ʢʦʥʬʝʨʝʥʮ-

ʟʘʣ ʠʥʩʪʠʪʫʪʘ ʤʠʢʨʦʙʠʦʣʦʛʠʠ. ʊʝʣ.: (+99871) 241-92-28, (+99871) 241-71-98, ʬʘʢʩ: (+99871) 241-

92-71, e-mail: e-mail: microbio@academy.uz. 

ʉ ʜʠʩʩʝʨʪʘʮʠʝʡ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʨʝʩʫʨʩʥʦʤ ʮʝʥʪʨʝ ʀʥʩʪʠʪʫʪʘ 

ʤʠʢʨʦʙʠʦʣʦʛʠʠ (ʟʘʨʝʛʠʩʪʨʘʚʘʥʦ ʧʦʜ ˉ __). ɸʜʨʝʩ: 100128, ʛ. ʊʘʰʢʝʥʪ, ʐʘʡʭʦʥʪʦʭʫʨʩʢʠʡ ʨʘʡʦʥ, 

ʫʣ. ɸ. ʂʘʜʳʨʠʡ 7ʙ, ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʟʜʘʥʠʝ ʀʥʩʪʠʪʫʪʘ ʤʠʢʨʦʙʠʦʣʦʛʠʠ,  

 

ɸʚʪʦʨʝʬʝʨʘʪ ʜʠʩʩʝʨʪʘʮʠʠ ʨʘʟʦʩʣʘʥ: ç____è  ʠʶʣʴ  2019 ʛ.  

(ʨʝʝʩʪʨ ʧʨʦʪʦʢʦʣʘ ʨʘʩʩʳʣʢʠ ˉ ç____è ʦʪ ç____è ʠʶʣʴ 2019). 

 

 

 

 

ɸʨʠʧʦʚ ʊʘʭʠʨ ʌʘʪʠʭʦʚʠʯ 

 ʇʨʝʜʩʝʜʘʪʝʣʴ ʅʘʫʯʥʦʛʦ ʩʦʚʝʪʘ ʧʦ ʧʨʠʩʫʞʜʝʥʠʶ 

ʫʯʝʥʳʭ ʩʪʝʧʝʥʝʡ, ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ 

 

ɾʫʨʘʝʚʘ ʈʦʭʠʣʷ ʅʘʟʘʨʦʚʥʘ 

ʋʯʝʥʳʡ ʩʝʢʨʝʪʘʨʴ ʅʘʫʯʥʦʛʦ ʩʦʚʝʪʘ ʧʦ ʧʨʠʩʫʞʜʝʥʠʶ 

ʫʯʝʥʳʭ ʩʪʝʧʝʥʝʡ, ʢ.ʙ.ʥ. ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

 

ɻʫʣʷʤʦʚʘ ʊʘʰʭʘʥ ɻʦʬʫʨʦʚʥʘ  

ʇʨʝʜʩʝʜʘʪʝʣ ɹʅʘʫʯʥʦʛʦ ʩʝʤʠʥʘʨʘ ʧʨʠ ʅʘʫʯʥʦʤ 

ʩʦʚʝʪʝ ʧʦ ʧʨʠʩʫʞʜʝʥʠʶ ʫʯʝʥʳʭ ʩʪʝʧʝʥʝʡ, ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ 
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ɺɺɽɼɽʅʀɽ (ʘʥʥʦʪʘʮʠʷ ʜʦʢʪʦʨʩʢʦʡ(DSc) ʜʠʩʩʝʨʪʘʮʠʠ) 
 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʪʝʤʳ ʜʠʩʩʝʨʪʘʮʠʠ. ʆʜʥʘ ʠʟ 

ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʩ ʢʦʪʦʨʦʡ ʩʪʘʣʢʠʚʘʝʪʩʷ ʯʝʣʦʚʝʯʝʩʪʚʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʤʠʨʝ, ʵʪʦ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ, ʘʛʨʝʩʩʠʚʥʳʭ ʨʘʩ ʧʘʪʦʛʝʥʥʳʭ ʠ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʩʝʨʲʝʟʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ4. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʧʨʦʪʠʚ ʵʪʠʭ ʧʘʪʦʛʝʥʥʳʭ ʨʘʩ ʩʪʘʥʦʚʷʪʩʷ 

ʙʝʩʧʦʣʝʟʥʳ. ʇʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʧʨʠʦʙʨʝʪʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ 

ʙʠʦʮʠʜʥʳʤ ʚʝʱʝʩʪʚʘʤï ʘʥʪʠʙʠʦʪʠʢʘʤ, ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʤ ʩʦʝʜʠʥʝʥʠʷʤ ʩ 

ʘʥʪʠʤʠʢʨʦʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʜʨʫʛʠʤ ʩʦʝʜʠʥʝʥʠʷʤ, ʩʪʘʥʦʚʷʪʩʷ ʫʛʨʦʟʦʡ ʜʣʷ 

ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ5. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʘʢʪʫʘʣʴʥʳʤ ʩʯʠʪʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ 

ʚʠʜʦʚ ʙʠʦʮʠʜʥʳʭ ʘʛʝʥʪʦʚ. ʆʜʥʠʤʠ ʠʟ ʪʘʢʠʭ ʩʨʝʜʩʪʚ ʷʚʣʷʶʪʩʷ 

ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʳ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʤʘʪʨʠʮʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʤʘʢʨʦʤʦʣʝʢʫʣʳ (ʙʠʦʧʦʣʠʤʝʨʘ) ʠ ʩʦʜʝʨʞʘʱʠʝ ʥʘʥʦʯʘʩʪʠʮʳ ʩʝʨʝʙʨʘ ʠʣʠ 

ʩʦʝʜʠʥʝʥʠʷ ʩʝʨʝʙʨʘ. ʅʘʥʦʯʘʩʪʠʮʳ ʩʝʨʝʙʨʘ ʠ ʩʦʝʜʠʥʝʥʠʷ ʩʝʨʝʙʨʘ ʚ ʤʘʣʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦ ʠʥʛʠʙʠʨʫʶʪ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʨʠ ʵʪʦʤ, ʧʘʪʦʛʝʥʥʘʷ ʧʦʧʫʣʷʮʠʷ ʪʝʨʷʝʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʘʪʦʤʳ ʩʝʨʝʙʨʘ ʚ ʥʘʥʦʨʘʟʤʝʨʘʭ ʩ ʣʝʛʢʦʩʪʴʶ ʧʨʦʥʠʢʘʶʪ 

ʯʝʨʝʟ ʢʣʝʪʦʯʥʫʶ ʩʪʝʥʢʫ ʚ ʮʠʪʦʧʣʘʟʤʫ, ʧʨʠ ʵʪʦʤ ʠʟʤʝʥʷʷ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʙʝʣʢʦʚ, ɼʅʂ ʠʣʠ ʈʅʂ ʚ ʷʜʨʝ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʥʦʛʠʭ ʩʪʨʘʥ ʤʠʨʘ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʠʥʪʝʟʫ 

ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʦʚ ʩ ʥʘʥʦʯʘʩʪʠʮʘʤʠ Ag, AgCl, TiO2, Al2O3, ʠʟʫʯʝʥʠʶ ʠʭ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʧʨʠʤʝʥʝʥʠʶ ʚ ʧʨʘʢʪʠʢʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʠ 

ʠʟʫʯʝʥʳ ʤʦʣʝʢʫʣʷʨʥʘʷ ʪʘʢʩʦʥʦʤʠʷ ʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʨʦʜʩʪʚʦ ʰʪʘʤʤʦʚ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʙʠʦʧʦʣʠʤʝʨ,r ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʦʙʨʘʟʦʚʘʥʠʶ ʥʘʥʦʯʘʩʪʠʮ, ʩʠʥʪʝʟ ʙʠʦʧʦʣʠʤʝʨʦʚ, ʚʣʠʷʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ (ʪʝʤʧʝʨʘʪʫʨʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʘʵʨʘʮʠʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠ,̫ ʨʅ, ʨʦʣʴ ʠʦʥʦʚ ʠ ʩʫʙʩʪʨʘʪʦʚ), ʭʠʤʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʩʚʷʟʝʡ 

ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʧʦʣʫʯʝʥʥʳʭ ʤʘʢʨʦʤʦʣʝʢʫʣ. ɺʝʜʫʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦ ʩʠʥʪʝʟʫ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʥʘʥʦʯʘʩʪʠʮ r ʩʝʨʝʙʨʘ, ʠʭ 

ʙʠʦʮʠʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʤʘʣʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʢʣʝʪʦʢ 

ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʥʘʥʦʯʘʩʪʠʮ rʩʝʨʝʙʨʘ ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʷ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʙʦʨʴʙʳ ʧʨʦʪʠʚ ʧʦʧʫʣʷʮʠʡ ʨʝʟʠʩʪʝʥʪʥʳʭ ʬʦʨʤ ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʤʝʶʪ ʥʘʫʯʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ.  

ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʦʧʨʦʩʘʤ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʝʣʴʭʦʟ ʢʫʣʴʪʫʨ ʧʘʪʦʛʝʥʘʤʠ ʠ ʫʣʫʯʰʝʥʠʝ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ. 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʫʩʧʝʭʠ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʚ ʙʦʨʴʙʝ ʧʨʦʪʠʚ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʤʠʮʝʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ Fusarium oxysporum f.sp.vainfectum ʠVerticillum 

dahliae. ɺ ʉʪʨʘʪʝʛʠʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 

                                                           
4Lara H. H., Ayala-Nunez N. V., Ixtepan-Turrent L., Rodriguez-Padilla C. Mode of anti viral action of silver 

nanoparticles against HIV-1// J. Nanobiotechnol.-2010.-  ̄8.-ʨ. 31ï39. 
5Kanmani P., Lim S.T., Synthesis and structural characterization of silver nanoparticles using bacterial 

exopolysaccharide and its antimicrobial activity against food and multidrug resistant pathogens // Process Biochem.-

2013ʘ.-ˉ48.- ʨ.1099-1106. 
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ʥʘʤʝʯʝʥʳ ʚʘʞʥʝʡʰʠʝ ʟʘʜʘʯʠ ç....ʧʦ ʚʥʝʜʨʝʥʠʶ ʠʥʪʝʥʩʠʚʥʳʭ ʤʝʪʦʜʦʚ 

ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʩʦʚʨʝʤʝʥʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʚ 

ʦʙʣʘʩʪʠ ʚʦʜʥʳʭ ʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚè. ɺ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʟʘʜʘʯ ʚʘʞʥʫʶ 

ʨʦʣʴ ʠʛʨʘʝʪ ʩʠʥʪʝʟ ʥʘʥʦʯʘʩʪʠʮ ʩʝʨʝʙʨʘ ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʤʘʪʨʠʮ 

ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʦʚ ʜʠʘʟʦʪʨʦʬʥʳʭ ʨʠʟʦʙʘʢʪʝʨʠʡ, ʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ.  

ɼʘʥʥʦʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠʠ ʩʣʫʞʠʪ 

ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʯ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ ʋʇ-4947 ʦʪ 7  ʬʝʚʨʘʣʷ 2017 ʛʦʜʘ çʆ ʩʪʨʘʪʝʛʠʠ ʜʝʡʩʪʚʠʡ ʧʦ 

ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥè, ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ   

ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ˉʇ-5394 ʦʪ 29 ʦʢʪʷʙʨʷ 2018 ʛʦʜʘ çʆ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨʘʭ ʧʦ ʨʝʬʦʨʤʠʨʦʚʘʥʠʶ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠè, ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ   ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ  ̄ʇʇ-3855 ʦʪ 14 ʠ ʣʁ̫ 2018 ʛʦʜʘ çʆ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨʘʭ ʧʦ 

ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦʡ ʠ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè, ʘ ʪʘʢʞʝ ʚ ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ 

ʜʦʢʫʤʝʥʪʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ 

ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʨʝʩʧʫʙʣʠʢʠ. ɼʘʥʥʦʝʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʨʝʩʧʫʙʣʠʢʠ:V. çʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʙʠʦʪʝʭʥʦʣʦʛʠʷ, ʵʢʦʣʦʛʠʷ ʠ ʦʭʨʘʥʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè. 

ʆʙʟʦʨ ʟʘʨʫʙʝʞʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ6. 

ʅʘʫʯʥʳʝʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝʥʘ ʠʟʫʯʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦʡ ʪʘʢʩʦʥʠʤʠʠ 

ʠ ʛʝʥʝʪʠʢʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʠʥʪʝʟʠʨʫʶʱʠʭ ʕʇʉ ʠ ʕʇʉ-ʦʩʥʦʚʥʳʭ 

ʙʠʦʬʣʦʢʫʣʷʥʪʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʠʥʪʝʟʝ ʥʘʥʦʯʘʩʪʠʮ ʤʝʪʘʣʣʦʚ, 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʪʠʭ ʙʠʦʧʦʣʠʤʝʨʦʚ ʠ ʠʭ ʤʦʜʠʬʠʢʘʮʠʷ, ʠʟʫʯʝʥʠʝ 

ʚʣʠʷʥʠʷ ʩʫʙʩʪʨʘʪʦʚ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ,  ʰʠʨʦʢʦ 

ʦʧʠʩʘʥʳ ʚʝʜʫʱʠʤʠ ʥʘʫʯʥʳʤʠ ʮʝʥʪʨʘʤʠ ʠ ʚʳʩʰʠʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ 

ʫʯʨʝʞʜʝʥʠʷʤʠ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ,   Hunan University, Shanghai Maritime 

University, Xiamen University, Guangxi University (ʂʅʈ), University of Fort 

Hare, University of Witwatersrand, University of Fort Hare (ʖɸʈ), University of 

the Punjab (ʇʘʢʠʩʪʘʥ), Nevsehir University (ʊʫʨʮʠʷ), The Pensilvania State 

University (ʉʐɸ), Gifu University (ʗʧʦʥʠʷ), Gadja Madha University 

(ʀʥʜʦʥʝʟʠʷ), Korea University, Pukyong National University (ʖʞ.ʂʦʨʝʷ), 

Kansai University (ʗʧʦʥʠʷ), Brno University of Technology (ʏʝʭʠʷ), Northeast 

ForestryUniversity (ʂʅʈ), Yanshan University (ʂʅʈ), Institute of Process 

Engineering, Chinese Academy of Sciences (ʂʅʈ), Xinjiang Technical Institute of 

Physics and Chemistry, Chinese Academy of Sciences (ʂʅʈ), Palacky University 

                                                           
6
ɼʠʩʩʝʨʪʘʮʠʷ ʤʘʚʟʫʩʠ ʙ˄ʡʠʯʘ ʭʦʨʠʞʠʡ ʠʣʤʠʡ ʪʘʜץʠץʦʪʣʘʨ ʰʘʨ״ʠ: https://www.journals.elsevier.com/bioresource-technology; 

https://www.journals.elsevier.com/biomaterials; https://link.springer.com/journal/12223; https://www.journals.elsevier.com/international-journal-
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(ʏʝʭʠʷ), ʀʥʩʪʠʪʫʪʝ ʛʝʥʝʪʠʢʠ ʠ ʵʢʩʧʝʨʤʝʥʪʘʣʴʥʦʡ ʙʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ 

(ʋʟʙʝʢʠʩʪʘʥ) ʠ ʜʨ. ʧʨʦʚʦʜʷʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʩʧʦʩʦʙʦʚ 

ʧʦʣʫʯʝʥʠʷ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʥʘʥʦʯʘʩʪʠʮʳ ʤʝʪʘʣʣʦʚ, 

ʠʩʧʦʣʴʟʫʷ ʤʘʪʨʠʮʫ ʤʘʢʨʦʤʦʣʝʢʫʣ ʢʘʢ ʚʦʩʩʪʘʥʦʚʠʪʝʣʷ, ʪʘʢ ʠ ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʠ  

ʨʷʜ ʚʘʞʥʳʭ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ: ʧʦʣʫʯʝʥʳ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ 

ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʥʘʥʦʯʘʩʪʠʮʳ Ag ʠ AgCl, ʠʩʧʦʣʴʟʫʷ 

ʢʫʣʴʪʫʨʘʣʴʥʫʶ ʞʠʜʢʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʛʨʠʙʦʚ (Fusarium, Aspergillus, 

Penicillium, Rhizoctania,Pleurotus, Trichoderma), ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʤʘʪʨʠʮ 

ʕʇʉ ʙʘʢʪʝʨʠʡ ʠ ʘʢʪʠʥʦʤʠʮʝʪʦʚ, ʪʘʢʠʭ ʢʘʢ Lactobacillus, Gluconobacter, 

Acetobacter, Streptomyces (Kansai University, ʗʧʦʥʠʷ); Korea University, 

Pukyong National University, ʖʞ.ʂʦʨʝʷ), ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʠʥʪʝʟʫ 

ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʥʘʥʦʯʘʩʪʠʮʳ ʤʝʪʘʣʣʦʚ, ʥʘ ʦʩʥʦʚʝ ʤʘʪʨʠʮ 

ʙʠʦʧʦʣʠʤʝʨʦʚ, ʠʟʫʯʝʥʠʝ ʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ (ʋʌ-, ʀʂ-, 

ʨʝʥʪʛʝʥʩʧʝʢʪʨʘʣ-ʟʦʥʜʦʚʳʡ ʤʠʢʨʦʘʥʘʣʠʟ, ʧʨʦʩʚʝʯʠʚʘʶʱʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʠ 

ʪʨʘʥʩʤʠʩʩʠʦʥʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ (Kansai University (ʗʧʦʥʠʷ); Brno 

University of Technology (ʏʝʭʠʷ), ʪʝʨʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ 

ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠNortheast ForestryUniversity,Yanshan University, 

Institute of Process Engineering, Xinjiang Technical Institute of Physics and 

Chemistry, (ʍʍʈ); ʙʦʣʝʝ ʪʦʛʦ, ʙʳʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʥʘʥʦʙʠʦʤʘʪʝʨʠʘʣʳ ʥʘ 

ʦʩʥʦʚʝ ʤʘʪʨʠʮ ʕʇʉ, ʩʦʜʝʨʞʘʱʠʝ ʥʘʥʦʯʘʩʪʠʮ rʨʝʜʢʠʭ ʤʝʪʘʣʣʦʚ (Au, Pt) ʠ 

ʥʝʢʦʪʦʨʳʭ ʩʦʝʜʠʥʝʥʠʡ (TiO2, Al2O3, Ag2SO4)(Islamic Azad University (ʕʨʦʥ), 

East China Normal University (ʍʍʈ). 

ɺ ʤʠʨʝ, ʥʘʨʷʜʫ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʧʨʠʚʦʜʷʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʩʧʦʩʦʙʘʤ ʧʦʣʫʯʝʥʠʷ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ 

ʥʘʥʦʯʘʩʪʠʮʳ ʤʝʪʘʣʣʦʚ ʚ ʯʘʩʪʥʦʩʪʠ: ʤʦʣʝʢʫʣʷʨʥʘʷ ʪʘʢʩʦʥʦʤʠʷ, 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʨʦʜʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʭʠʤʠʯʝʩʢʦʡ ʩʚʷʟʠ 

ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʚ ʤʘʢʨʦʤʦʣʝʢʫʣʘʭ;  ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʤʝʪʦʜʳ ʠ 

ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ ʙʠʦʧʦʣʠʤʝʨʦʚ; ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʳ ʤʝʪʦʜʳ ʩʠʥʪʝʟʘ 

ʥʘʥʦʯʘʩʪʠʮ Ag ʠ AgCl ʙʘʢʪʝʨʠʷʤʠ ʨʦʜʘ Lactobacillus, Gluconobacter, ʘ ʪʘʢʞʝ 

ʥʝʢʦʪʦʨʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʤʠʢʨʦʤʠʮʝʪʦʚ. 

ʉʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʧʨʦʙʣʝʤʳ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʰʠʨʦʢʦ ʦʩʚʝʱʝʥʳ 

ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ,  ʩʢʨʠʥʠʥʛʫ ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʪʘʢʩʦʥʦʤʠʠ ʕʇʉ ʠ ʕʇʉ-

ʦʩʥʦʚʥʳʭ ʙʠʦʬʣʦʢʫʣʷʥʪʦʚ, ʩʠʥʪʝʟʠʨʫʝʤʳʭ ʙʘʢʪʝʨʠʷʤʠ ʠ ʘʢʪʠʥʦʤʠʮʝʪʘʤʠ 

(Nwodo et al., 2014; Manivasagan et al., 2015;Okaiyeto et al.,2015); ʩʠʥʪʝʟʫ 

ʙʠʦʧʦʣʠʤʝʨʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʩʠʥʪʝʟʘ, ʦʧʨʝʜʝʣʝʥʠʶ ʤʦʥʦʤʝʨʦʚ ʠ 

ʫʨʦʥʦʚʳʭ ʢʠʩʣʦʪ ʙʠʦʧʦʣʠʤʝʨʦʚ (Xiong et al., 2010; Gaur et al., 2010; Zajsek et 

al., 2011; Usha et al., 2011; Castro et al., 2012; Singh and Saini, 2012; Chen et al., 

2015); ʠʭ ʧʨʠʤʝʥʝʥʠʶ ʚ ʩʠʥʪʝʟʝ ʥʘʥʦʯʘʩʪʠʮ Ag/AgCl (Kanmani and Lim, 

2013; Breitwieser et al., 2013; Abdel-Mohsen et al., 2014; Lee and Won, 2014; et 

al., 2014; Chen et al., 2015);  ñʚʧʠʪʳʚʘʥʠʶò ʦʪʜʝʣʴʥʦ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ 

ʥʘʥʦʯʘʩʪʠʮ ʩʝʨʝʙʨʘ ʚ ʜʨʫʛʫʶ ʤʘʢʨʦʤʦʣʝʢʫʣʫ (Hassabo et al., 2014).  

ʂʨʦʤʝ ʪʦʛʦ, ʨʷʜ ʘʚʪʦʨʦʚ ʠʟʫʯʘʣʠ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪ,r ʩʦʜʝʨʞʘʱʠʭ 

ʥʘʥʦʯʘʩʪʠʮ r Ag/AgCl ʩ ʧʦʤʦʱʴʶ ʋʌ- ʠ ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠ,ʁ 
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ʨʝʥʪʛʝʥʦʩʧʝʢʪʨʘʣʥʳʡ-ʟʦʥʜʦʚʦʡ ʤʠʢʨʦʘʥʘʣʠʟ, ʧʨʦʩʚʝʯʠʚʘʶʱʫʶ ɻʣʝʢʪʨʦʥʥʫʶ 

ʤʠʢʨʦʩʢʦʧʠʶ (Kanmani and Lim, 2013; El-Sheikh et al., 2013; Emam and 

Zahran, 2015; Abdel-Halim et al., 2015; Tummalapalli et al., 2015; Kibeche et al., 

2015; Nazar et al., 2018); ʙʠʦʮʠʜʥʦʝ ʚʣʠʷʥʠʝ ʵʪʠʭ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʦʚ ʥʘ 

ʧʘʪʦʛʝʥʥʳʝ ʙʘʢʪʝʨʠʠ, ʛʨʠʙʳ ʠ ʚʠʨʫʩʳ (Panacek et al., 2009; Lara et al., 2010; 

Rastogi et al., 2015).  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ, ʚ ʈʝʩʧʫʙʣʠʢʝ ʥʝ 

ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʙʠʦʩʠʥʪʝʟʫ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ 

ʥʘʥʦʯʘʩʪʠʮʳ ʩʝʨʝʙʨʘ, ʥʘ ʦʩʥʦʚʝ ʕʇʉ ʠ ʕʇʉ-ʦʩʥʦʚʥʳʭ ʙʠʦʧʦʣʠʤʝʨʦʚ 

ʤʠʢʨʦʙʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʠʟʫʯʝʥʠʶ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ 

ʧʨʠʤʝʥʝʥʠʶ ʚ ʙʦʨʴʙʝ ʩ ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝ 

ʧʨʦʚʦʜʠʣʠʩʴ ʢʦʥʢʨʝʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʦʜʫʮʠʨʦʚʘʥʠʶ ʕʇʉ 

ʨʠʟʦʙʘʢʪʝʨʠʷʤʠ, ʚʩʪʫʧʘʶʱʠʤʠ ʚ ʘʩʩʦʮʠʘʪʠʚʥʳʡ ʩʠʤʙʠʦʟ ʩ ʨʘʩʪʝʥʠʷʤʠʠ ʧʦ 

ʠʟʫʯʝʥʠʶ ʠʭ ʥʝʢʦʪʦʨʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ï ʦʧʨʝʜʝʣʝʥʠʶ ʤʦʥʦʤʝʨʥʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʩʚʷʟʘʥʥʳʭ ʙʝʣʢʦʚ. ʅʝ ʠʟʫʯʝʥʳ ʤʦʣʝʢʫʣʷʨʥʘʷ ʪʘʢʩʦʥʦʤʠʷ ʠ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʨʦʜʩʪʚʦ ʙʘʢʪʝʨʠʡ, ʩʠʥʪʝʟʠʨʫʶʱʠʭ ʙʠʦʧʦʣʠʤʝʨʳ.ɺ 

ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʩʚʝʜʝʥʠʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʕʇʉ ʜʠʘʟʦʪʨʦʬʥʳʭ ʨʠʟʦʙʘʢʪʝʨʠʠ, ʪʘʢʠʭ ʢʘʢ Azotobacter, Rhizobium ʠ 

Bradyrhizobium. ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʠ ʩʚʦʡʩʪʚʘʤ ʙʠʦʧʦʣʠʤʝʨʳ 

ʜʠʘʟʦʪʨʦʬʥʳʭ ʨʠʟʦʙʘʢʪʝʨʠʡ ʫʥʠʢʘʣʴʥʳ, ʙʦʣʝʝ ʪʦʛʦ, ʥʝ ʠʤʝʶʪ ʘʥʘʣʦʛʦʚ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʩʠʥʪʝʟʘ ʤʘʢʨʦʤʦʣʝʢʫʣ, ʦʙʣʘʜʘʶʱʠʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʤʠ ʠ 

ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʥʘʥʦʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʧʦʣʫʯʝʥʠʝ 

ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʦʚ, ʠʟʫʯʝʥʠʝ ʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʠʭ ʧʨʦʪʠʚ ʘʛʨʝʩʩʠʚʥʳʭ ʬʦʨʤ ʧʘʪʦʛʝʥʦʚ, ʠʤʝʝʪ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʟʥʘʯʝʥʠʝ.  

ʉʚʷʟʴ ʪʝʤʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʪʝʤʘʪʠʯʝʩʢʠʤ ʧʣʘʥʦʤ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʚʳʧʦʣʥʝʥʦ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʦ ʧʨʠʢʣʘʜʥʳʤ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʧʨʦʝʢʪʘʤ ʀʥʩʪʠʪʫʪʘ ʛʝʥʝʪʠʢʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʙʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ:ʌɸ-ɸ8-ʊ015 "ʄʦʥʠʪʦʨʠʥʛ, ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʪʦʝʥʥʳʭ ʛʨʠʙʦʚ (Fusarium oxysporum f.sp.vasinfectum 

ʠVerticillum dahliae) ʭʣʦʧʯʘʪʥʠʢʘ, ʨʘʟʨʘʙʦʪʢʘ ʦʩʥʦʚ ʢʦʤʧʣʝʢʩʥʦʡ 

(ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʥʘʥʦʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ) ʙʠʦʪʝʭʥʦʣʦʛʠʡ ʧʨʦʪʠʚ ʥʠʭ 

ʠ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʘʢʪʠʢʝò (2015-2017), ʄ/ʋʟʙ-ʂʅʈ-03/15 ñʇʦʚʳʰʝʥʠʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʭʣʦʧʯʘʪʥʠʢʘ ʠ ʧʰʝʥʠʮʳ ʢ ʟʘʩʦʣʝʥʠʶ ʠ ʟʘʩʫʭʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʙʠʦʤʦʣʝʢʫʣ (ʧʦʣʠ-ɓ-ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ ʠ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʦʚ) ʜʠʘʟʦʪʨʦʬʥʳʭ 

ʨʠʟʦʙʘʢʪʝʨʠʡò(2016-2017 ʛʛ.). 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʷ ʩʠʥʪʝʟʘ ʥʘʥʦʯʘʩʪʠʮ ʩʝʨʝʙʨʘ ʥʘ 

ʦʩʥʦʚʝ ʵʢʟʦʧʦʣʠʩʘʭʘʨʠʜʦʚ ʨʠʟʦʙʘʢʪʝʨʠʡ ʠ ʠʭ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʩʚʦʡʩʪʚ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʚʳʜʝʣʝʥʠʝ ʠ ʩʢʨʠʥʠʥʛ ʘʢʪʠʚʥʳʭ ʜʠʘʟʦʪʨʦʬʥʳʭ ʨʠʟʦʙʘʢʪʝʨʠʡ - 

ʧʨʦʜʫʮʝʥʪʦʚ ʕʇʉ; 

ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʦ-ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʦʪʦʙʨʘʥʥʳʭ ʰʪʘʤʤʦʚ ʠ ʠʭ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʧʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠ ʫʩʣʦʚʠʡ ʜʣʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ; 
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ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʧʨʦʮʝʩʩʦʚ ʩʠʥʪʝʟʘ ʕʇʉ; 

ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʚ ʠʣʠ ʛʝʥ-ʢʣʘʩʪʝʨʦʚ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʩʠʥʪʝʟ ʕʇʉ ʠ 

ʚʳʷʚʣʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʠʭ ʵʢʩʧʨʝʩʩʠʶ; 

ʧʨʦʜʫʮʠʨʦʚʘʥʠʝ ʕʇʉ ʰʪʘʤʤʘʤʠ A.chroococcum XU1, B.japonicum 36 ʠ 

R. radiobacter SZ4S7S14, ʦʧʨʝʜʝʣʝʥʠʝ  ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʩʠʥʪʝʟ ʕʇʉ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʙʠʦʧʦʣʠʤʝʨʦʚ; 

ʩʪʨʫʢʪʫʨʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʕʇʉ ʰʪʘʤʤʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʝ  ʠʭ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ; 

ʩʠʥʪʝʟ ʥʘʥʦʯʘʩʪʠʮ Ag ʠ AgCl ʥʘ ʤʘʪʨʠʮʝ ʕʇʉ ʰʪʘʤʤʦʚ, ʋʌ-

ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʥʘʥʦʢʦʣʣʦʠʜʥʳʭ ʩʫʩʧʝʥʟʠʡ, ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ, 

ʨʝʥʪʛʝʥʩʧʝʢʪʨʘʣ-ʟʦʥʜʦʚʳʡ ʤʠʢʨʦʘʥʘʣʠʟ, ʧʨʦʩʚʝʯʠʚʘʶʱʘʷ ʵʣʝʢʪʨʦʥʥʘʷ 

ʤʠʢʨʦʩʢʦʧʠʷ ʧʦʣʫʯʝʥʥʳʭ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʦʚ; 

ʦʮʝʥʠʪʴ ʘʥʪʠʤʠʢʨʦʙʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ 

ʥʘʥʦʯʘʩʪʠʮ r Ag ʠ AgCl ʧʨʦʪʠʚ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʪʘʢʠʭ ʢʘʢ 

E.coli, Staphylococcus aureus, Candida albicans, Fusarium oxysporum 

f.sp.vasinfectumʠ Verticillium dahliae; 

ʧʦʣʫʯʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʕʇʉ ʰʪʘʤʤʦʚ ʜʣʷ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʦʪʦʙʨʘʥʥʳʝ ʰʪʘʤʤʳ A.chroococcum 

XU1, B.japonicum 36 ʠ R. radiobacterSZ4S7S14 - ʘʢʪʠʚʥʳʝ ʧʨʦʜʫʮʝʥʪʳ ʕʇʉ, 

ʠʭ ʙʠʦʧʦʣʠʤʝʨʳ ʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʥʘ ʥʠʭ ʦʩʥʦʚʝ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʳ, 

ʩʦʜʝʨʞʘʱʠʝ ʥʘʥʦʯʘʩʪʠʮʳ ʩʝʨʝʙʨʘ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʚʳʜʝʣʝʥʠʝ ʕʇʉ ʩʠʥʪʝʟʠʨʫʶʱʠʭ 

ʜʠʘʟʦʪʨʦʬʥʳʭ ʨʠʟʦʙʘʢʪʝʨʠʡ, ʠʭ ʩʢʨʠʥʠʥʛ, ʠʟʫʯʝʥʠʝ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʕʇʉ 

ʦʪʦʙʨʘʥʥʳʭ ʰʪʘʤʤʦʚ, ʚʣʠʷʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʨʦʮʝʩʩ 

ʩʠʥʪʝʟʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʙʠʦʧʦʣʠʤʝʨʦʚ; ʧʦʣʫʯʝʥʠʝ 

ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʥʘʥʦʯʘʩʪʠʮʳ ʩʝʨʝʙʨʘ ʥʘ ʦʩʥʦʚʝ ʤʘʪʨʠʮʳ 

ʕʇʉ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʣʫʯʝʥʥʳʭ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʠʭ ʘʥʪʠʤʠʢʨʦʙʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʠ ʛʨʠʙʦʚ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ, ʙʠʦ- ʠ 

ʥʘʥʦʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ, ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ:  

ʚʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥ ʩʢʨʠʥʠʥʛ ʜʠʘʟʦʪʨʦʬʥʳʭ ʨʠʟʦʙʘʢʪʝʨʠʡ ʧʦ ʩʠʥʪʝʟʫ 

ʕʇʉ ʧʦʟʚʦʣʠʣ ʦʪʦʙʨʘʪʴ ʪʨʠ ʘʢʪʠʚʥʳʭ ʰʪʘʤʤʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ A.chroococcum XU1, B.japonicum 36 ʠ R. radiobacter 

SZ4S7S14; 

ʚʳʷʚʣʝʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʰʪʘʤʤʦʚ ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʕʇʉ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʩʫʙʩʪʨʘʪʘʭ; ʧʦʜʦʙʨʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʰʪʘʤʤʦʚ ʜʣʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʠʥʪʝʟʘ ʙʠʦʧʦʣʠʤʝʨʦʚ; 

ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥ ʢʨʫʧʥʳʡ ʛʝʥ-ʢʣʘʩʪʝʨ, ʚʢʣʶʯʘʶʱʠʝ ʛʝʥr exoK ʠ exo M, 

ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʙʠʦʩʠʥʪʝʟʝ ʕʇʉ. ɺ ʧʨʠʩʫʪʩʪʚʠʠ ʤʘʥʥʦʟʳ ʵʢʩʧʨʝʩʩʠʷ 

ʵʪʠʭ ʛʝʥʦʚ ʫʚʝʣʠʯʠʚʘʣʘʩʴ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʩʦʣʝʚʦʤ ʩʪʨʝʩʩʝ, ʩʥʠʞʘʣʘʩʴ. ɹʳʣʘ 
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ʜʦʢʘʟʘʥʘ ʤʦʜʠʬʠʢʘʮʠʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʥʝʯʥʦʛʦ ʤʝʪʘʙʦʣʠʪʘ ï ʕʇʉ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ exoK ʠ exoM. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʰʪʘʤʤ R. radiobacter SZ4S7S14 ʩʠʥʪʝʟʠʨʦʚʘʣ ʯʝʪʳʨʝ ʕʇʉ ʚ ʨʘʟʥʳʭ 

ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʠ ʙʳʣ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʠʭ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ; 

ʦʧʨʝʜʝʣʝʥʳ  ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʤʦʥʦʤʝʨʥʳʡ ʩʦʩʪʘʚ ʕʇʉ 

ʰʪʘʤʤʦʚ A.chroococcum XU1, B.japonicum 36 ʠ  R. radiobacter SZ4S7S14. 

ʊʘʢʞʝ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʕʇʉ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʠʨʦʜʳ ʩʫʙʩʪʨʘʪʘ. ʀʂ-ʩʧʝʢʪʨʳ ʙʠʦʧʦʣʠʤʝʨʦʚ ʧʦʢʘʟʘʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ (-ʆʅ); 

ʥʘ ʦʩʥʦʚʝ ʕʇʉ ʰʪʘʤʤʦʚ A.chroococcum XU1, B.japonicum 36 ʠ R. 

radiobacter SZ4S7S14 ʙʳʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʅʏ-ɸg ʩ ʤʘʢʩʠʤʫʤʦʤ 

ʧʦʛʣʦʱʝʥʠʷ 400-420 ʥʤ, ʠ ʅʏ-AgCl ʩ ʤʘʢʩʠʤʫʤʦʤ ʧʦʛʣʦʱʝʥʠʷ 250-275 ʥʤ;  

ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʦʚ ʚʳʷʚʠʣ ʵʣʝʤʝʥʪʥʦʝAg 

ʥʘ 2ɗ ʨʝʛʠʦʥʝ ʚ 47.50, 55.50 ʠ 64.50 (ʫ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʘ ʧʦʣʫʯʝʥʥʦʛʦ ʥʘ 

ʦʩʥʦʚʝ ʕʇʉ ʰʪʘʤʤʘ B.japonicum 36). ʋ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʘ ʥʘ ʦʩʥʦʚʝ ʕʇʉ 

A.chroococcum XU1 ʕʇʉ, ʩʦʜʝʨʞʘʱʝʛʦ AgCl-ʅɿ ʥʘ 2ɗ ʨʝʛʠʦʥʝ 

ʜʠʬʬʨʘʢʮʠʦʥʥʳʝ ʩʧʝʢʪʨʳ ʚ 27.640, 32.240, 46.20, 54.780, 57.440, 67.420, 74.40ʠ 

76.60; 

ʤʝʪʦʜʦʤ ñʚʧʠʪʳʚʘʥʠʝò ʦʪʜʝʣʴʥʦ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʅʏ-Ag ʚ ʕʇʉ 

ʰʪʘʤʤʘ R. radiobacter SZ4S7S14 ʧʦʣʫʯʝʥ ʥʦʚʳʡ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪ ʠ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʝʛʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ; 

ʚʳʷʚʣʝʥʳ ʘʥʪʠʤʠʢʨʦʙʥʳʝ ʩʚʦʡʩʪʚʘ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ 

ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʠ ʛʨʠʙʦʚ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

ʦʪʦʙʨʘʥʳ ʰʪʘʤʤʳ A.chroococcum XU1, B.japonicum 36 ʠ R. radiobacter 

SZ4S7S14ï ʘʢʪʠʚʥʳʝ ʧʨʦʜʫʮʝʥʪʳ ʕʇʉ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʠʭ ʤʦʨʬʦʣʦʛʦ-

ʢʫʣʴʪʫʨʘʣʥʳʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ;  

ʦʧʨʝʜʝʣʝʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʰʪʘʤʤʦʚ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʕʇʉ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʩʫʙʩʪʨʘʪʘʭ ʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ; 

ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʅʏ-Ag ʥʘ ʦʩʥʦʚʝ 

ʤʘʪʨʠʮ ʕʇʉ ʰʪʘʤʤʦʚ, ʧʦʜʪʚʝʨʞʜʝʥʦ ʥʘʣʠʯʠʝ ʅʏ-Ag ʠ ʅʏ-AgCl ʥʘ 

ʤʘʪʨʠʮʘʭ ʙʠʦʧʦʣʠʤʝʨʦʚ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ 

ʤʦʨʬʦʣʦʛʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʘʥʦʯʘʩʪʠʮ; 

ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ñʚʧʠʪʳʚʘʥʠʷò ʦʪʜʝʣʴʥʦ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʅʏ-Agʚ 

ʤʘʪʨʠʮʫ ʕʇʉ R. radiobacter SZ4S7S14, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʦʨʛʘʥʠʟʘʮʠʶ ʥʘʥʦʯʘʩʪʠʮ ʚ ʢʣʘʩʪʝʨʳ, ʧʦʣʫʯʝʥ ʥʘʥʦʢʦʤʧʦʟʠʪ ʥʦʚʦʛʦ ʪʠʧʘ;  

ʚʳʷʚʣʝʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ 

ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʪʘʢʠʭ ʢʘʢ 

E.coli, Staphylococcus aureus, Candida albicans, Fusarium oxysporum 

f.sp.vasinfectum ʠ Verticillium dahliae, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʚʦʝʙʨʘʟʥʳʝ ʦʧʫʭʦʣʠ 

ʥʘ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʘʭ ʵʪʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ; 

ʨʘʟʨʘʙʦʪʘʥʘ ʥʘʥʦʢʦʣʣʦʠʜʥʘʷ ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʙʠʦʧʦʣʠʤʝʨʥʦʡ 

ʤʘʪʨʠʮʳ ʰʪʘʤʤʦʚ A.chroococcum XU1, B.japonicum 36 ʠ R. radiobacter 

SZ4S7S14 ʠ ʅʏ-Ag ʠ ʅʏ-AgCl ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʙʦʨʴʙʳ ʩ ʧʘʪʦʛʝʥʥʳʤʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. 




