
1

çʕʢʦʨʦʩʪè 

ɻʫʤʠʥʦʚʳʝ 

ʫʜʦʙʨʝʥʠʷ

ɻʫʤʘʪʳ ïɻ ʪʦ ʩʦʣʠ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, 

ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʪʘʢʠʭ ʢʘʢ ʪʦʨʬ, 

ʩʘʧʨʦʧʝʣʴ, ʛʫʤʫʩ.



2

ɻʫʤʘʪʳ (ʛʫʤʠʥʦʚʳʝ ʫʜʦʙʨʝʥʠʷ) ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʠʟ 

ʪʦʨʬʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦʤʝʩʪʦʨʦʞʜʝʥʠʷ, 

ʢʦʪʦʨʦʝ  ʚʳʙʨʘʣʠ ʧʦʩʣʝ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʥʝʩʢʦʣʴʢʠʭ ʪʦʨʬʷʥʠʢʦʚ ʄʝʱʸʨʳ , ʈʷʟʘʥʩʢʘʷ ʦʙʣʘʩʪʴ
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ɺʳʜʝʣʷʝʪʩʷ ʩʘʤʘʷ ʘʢʪʠʚʥʘʷ ʦʨʛʘʥʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ʪʦʨʬʘ, ʦʙʦʛʘʱʝʥʥʫʶ ʤʠʥʝʨʘʣʴʥʳʤ ʢʦʤʧʣʝʢʩʦʤ 

ʧʦʣʝʟʥʳʭ ʚʝʱʝʩʪʚ ʥʝʦʙʭʦʜʠʤʳʭ ʞʠʚʳʤ ʦʨʛʘʥʠʟʤʘʤ
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ɻʫʤʘʪʳ ïʞʠʚʦʡ ʧʨʦʜʫʢʪ , ʦʥ ʣʝʛʢʦ 

ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʢ ʦʙʤʝʥʫ ʚʝʱʝʩʪʚ, ʧʦʩʪʘʚʣʷʷ 

ʥʝʦʙʭʦʜʠʤʳʝ ʦʨʛʘʥʠʟʤʫ çʩʪʨʦʠʪʝʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳè.
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ɻʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʦʙʨʘʟʫʶʪ ʢʦʤʧʣʝʢʩʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ ʩ ʬʦʩʬʦʨʦʤ, ʢʘʣʠʝʤ, ʘʟʦʪʦʤ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʠ ʣʝʛʢʦ ʫʩʚʘʠʚʘʶʪʩʷ ʨʘʩʪʝʥʠʷʤʠ. 

ʇʨʠ ʵʪʦʤ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʪʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʨʘʥʝʝ ʥʘʭʦʜʠʣʠʩʴ ʚ ʥʝʜʦʩʪʫʧʥʦʡ ʬʦʨʤʝ
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ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʵʬʬʝʢʪʘ ʧʨʠʤʝʥʝʥʠʷ 

ʛʫʤʘʪʘ ʥʘ ʨʘʩʪʝʥʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʩʦʯʝʪʘʪʴ ʦʙʨʘʙʦʪʢʫ 

ʩʝʤʷʥ ʠʣʠ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ 3-4 ïʤʷ 

ʦʙʨʘʙʦʪʢʘʤʠ ʨʘʩʪʝʥʠʡ ʚʦ ʚʨʝʤʷ ʠʭ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ.
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ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʯʝʨʝʜʦʚʘʥʠʝ ʧʦʣʠʚʘ ʠ ʦʧʨʳʩʢʠʚʘʥʠʷ. 

ʆʧʨʳʩʢʠʚʘʶʪ ʨʘʩʪʝʥʠʷ ʨʘʥʦ ʫʪʨʦʤ ʠʣʠ ʚʝʯʝʨʦʤ ʚ ʩʫʭʫʶ 

ʙʝʟʚʝʪʨʝʥʥʫʶ ʧʦʛʦʜʫ, ʨʘʚʥʦʤʝʨʥʦ ʩʤʘʯʠʚʘʷ ʣʠʩʪʴʷ. 

ʈʘʙʦʯʠʡ ʨʘʩʪʚʦʨ ʜʝʣʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ 

ʧʨʠʤʝʥʝʥʠʝʤ.
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ɿʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ , ʣʫʢʦʚʠʮ , ʢʣʫʙʥʝʡ , ʯʝʨʝʥʢʦʚ ʚ ʨʘʩʪʚʦʨʝ: 

10 ʤʣ ʫʜʦʙʨʝʥʠʷ ʨʘʟʚʝʩʪʠ ʚ10 ʣ ʚʦʜʳ 

ʊʦʤʘʪʳ-3 ʩʫʪʦʢ; 

ɹʘʢʣʘʞʘʥʳ ʠ ʧʝʨʝʮ ,ʢʘʧʫʩʪʘ, ʨʝʜʠʩ, ʤʦʨʢʦʚʴ, ʩʚʸʢʣʘ-2 ʩʫʪʦʢ; 

ʏʝʨʝʥʢʠ (ʟʘʤʘʯʠʚʘʥʠʝ 2/3 ʚʩʝʡ ʜʣʠʥʳ) - 1 ʩʫʪʢʠ; 

ʆʛʫʨʮʳ, ʪʳʢʚʘ, ʢʘʙʘʯʢʠ-1 ʩʫʪʢʠ; 

ʃʫʢ, ʯʝʩʥʦʢ (ʣʫʢʦʚʠʮʳ) - 6-12 ʯʘʩʦʚ; 

ʂʘʨʪʦʬʝʣʴ- ʦʧʨʳʩʢʠʚʘʥʠʝ ʢʣʫʙʥʝʡ ʧʝʨʝʜ ʧʦʩʘʜʢʦʡ. 

ʉʘʞʝʥʮʳ (ʟʘʤʘʯʠʚʘʥʠʝ ʢʦʨʥʝʡ) ʥʘ 2-3 ʯʘʩʘ
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ɺʥʝʢʦʨʥʝʚʘʷ (ʣʠʩʪʦʚʘʷ) ʧʦʜʢʦʨʤʢʘ: 1-2 ʢʦʣʧʘʯʢʘ 

ʕʢʦʨʦʩʪ ʥʘ 10ʣ ʚʦʜʳ , ʦʧʨʳʩʢʠʚʘʥʠʝ 1 ʨʘʟ ʚ 10-15 

ʜʥʝʡ , ʧʨʠ ʵʪʦʤ ʩʦʟʜʘʝʪʩʷ ʵʬʬʝʢʪ ʥʘʩʦʩʘ
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ʂʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ: 1-2 ʢʦʣʧʘʯʢʘ ʕʢʦʨʦʩʪ ʥʘ 

10ʣ ʚʦʜʳ , ʧʦʣʠʚ 1 ʨʘʟ ʚ 10-15 ʜʥʝʡ
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ɺʣʠʷʥʠʝ ʛʫʤʘʪʘʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ

ʂʘʧʫʩʪʘ: ʩʣʝʚʘ 

ʦʙʨʘʙʦʪʘʥʥʘʷ 

ʛʫʤʘʪʦʤ ,

ʩʧʨʘʚʘ ʛʫʤʘʪ ʥʝ 

ʧʨʠʤʝʥʷʣʩʷ 

ɿʝʨʥʦʚʳʝ 

ʢʫʣʴʪʫʨʳ

ʉʝʤʝʥʘ ʨʝʜʠʩʘ: 

ʩʣʝʚʘ 

ʦʙʨʘʙʦʪʘʥʳ , 

ʩʧʨʘʚʘ ʥʝ 

ʦʙʨʘʙʦʪʘʥʳ
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ɻʫʤʘʪʳ ʥʘʨʘʙʘʪʳʚʘʶʪ ʚ ʧʦʯʚʝ ʯʠʩʣʝʥʥʦʩʪʴ ʙʘʢʪʝʨʠʡ 

Azotobacter , Bacillus megath Phosphaticum.

ʠ Bacillus subtilis, ʚʦʩʩʪʘʥʘʚʣʠʚʘʷ ʝʜʠʥʳʡ 

ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚ 

ʧʦʯʚʝ 


