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ɉɊɈȽɊȺɆɇɂɃ ɄɈɆȱɌȿɌ ɄɈɇɎȿɊȿɇɐȱȲ  
 

ȱɜɚɧɢɰɹ ȼɨɥɨɞɢɦɢɪ Ɉɥɟɤɫɿɣɨɜɢɱ  - ɝɨɥɨɜɚ, ɞ.ɛ.ɧ., ɩɪɨɮ. (Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ) 
ɉɿɞɝɨɪɫɶɤɢɣ ȼɚɥɟɧɬɢɧ ɋɬɟɩɚɧɨɜɢɱ – ɫɩɿɜɝɨɥɨɜɚ, ɚɤɚɞɟɦɿɤ ɇȺɇ ɍɤɪɚʀɧɢ, ɞ.ɛ.ɧ., ɩɪɨɮ.  
(Ʉɢʀɜ, ɍɤɪɚʀɧɚ) 
 

ɑɥɟɧɢ ɩɪɨɝɪɚɦɧɨɝɨ ɤɨɦɢɬɟɬɭ:   
ȼɿɧɧɿɤɨɜ Ⱥɥɶɛɟɪɬ ȱɜɚɧɨɜɢɱ – ɞ.ɛ.ɧ., ɩɪɨɮ. (Ⱦɧɿɩɪɨ, ɍɤɪɚʀɧɚ) 
ȼɨɥɤɨɝɨɧ ȼɿɬɚɥɿɣ ȼɚɫɢɥɶɨɜɢɱ - ɞ.ɛ.ɧ., ɩɪɨɮ. (ɑɟɪɧɿɝɿɜ, ɍɤɪɚʀɧɚ) 
Ƚɚɥɤɿɧ Ȼɨɪɢɫ Ɇɢɤɨɥɚɣɨɜɢɱ - ɞ.ɛ.ɧ., ɩɪɨɮ. (Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ) 
Ƚɧɚɬɭɲ ɋɜɿɬɥɚɧɚ Ɉɥɟɤɫɿʀɜɧɚ - ɤ.ɛ.ɧ., ɞɨɰ. (Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ) 
ȱɭɬɢɧɫɶɤɚ Ƚɚɥɢɧɚ Ɉɥɟɤɫɚɧɞɪɿɜɧɚ - ɱɥɟɧ-ɤɨɪ. ɇȺɇ ɍɤɪɚʀɧɢ, ɞ.ɛ.ɧ., ɩɪɨɮ. (Ʉɢʀɜ, ɍɤɪɚʀɧɚ) 
Ʉɭɪɞɢɲ ȱɜɚɧ Ʉɢɪɢɥɨɜɢɱ - ɞ.ɛ.ɧ., ɩɪɨɮ. (Ʉɢʀɜ, ɍɤɪɚʀɧɚ)  
ɇɨɜɢɤ ȼɨɥɶɮɝɚɧɝ - ɞ.ɧ., ɩɪɨɮ. (Ʌɿɯɬɟɧɲɬɚɣɧ, ɇɿɦɟɱɱɢɧɚ) 

ɇɨɜɿɤɨɜ ȼɨɥɨɞɢɦɢɪ ɉɚɜɥɨɜɢɱ - ɞ.ɛ.ɧ., ɩɪɨɮ. (Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ) 
ɉɚɬɢɤɚ Ɇɢɤɨɥɚ ȼɨɥɨɞɢɦɢɪɨɜɢɱ - ɞ.ɛ.ɧ., ɩɪɨɮ.  (Ʉɢʀɜ, ɍɤɪɚʀɧɚ) 
ɉɢɪɨɝɨɜɫɶɤɚ Ƚɚɥɢɧɚ ȼɨɥɨɞɢɦɢɪɿɜɧɚ - ɞ.ɫ-ɝ.ɧ., ɩɪɨɮ. (Ɇɿɧɫɶɤ, Ȼɿɥɨɪɭɫɶ) 
ɉɨɧɨɦɚɪɟɧɤɨ ɋɟɪɝɿɣ ɉɥɚɬɨɧɨɜɢɱ  - ɞ.ɛ.ɧ. (Ʉɢʀɜ, ɍɤɪɚʀɧɚ) 
Ɏɿɥɿɩɩɨɜɚ Ɍɟɬɹɧɚ Ɉɥɟɝɿɜɧɚ - ɞ.ɛ.ɧ., ɩɪɨɮ.  (Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ) 
ɏɭɪɲɤɚɣɧɟɧ Ɍɟɬɹɧɚ ȼɨɥɨɞɢɦɢɪɿɜɧɚ - ɤ.ɯ.ɧ.  (ɋɢɤɬɢɜɤɚɪ, Ɋɨɫɿɹ) 
Ninnemann Horst – ɞ.ɧ., Novihum Technologies GmbH (Ⱦɪɟɡɞɟɧ, ɇɿɦɟɱɱɢɧɚ) 
Sorge Reinhard - ɞɢɪɟɤɬɨɪ, Novihum TechnolШРТОs GЦЛH (Ⱦɪɟɡɞɟɧ, ɇɿɦɟɱɱɢɧɚ) 
 

 

ɈɊȽȺɇȱɁȺɐȱɃɇɂɃ ɄɈɆȱɌȿɌ ɄɈɇɎȿɊȿɇɐȱȲ 

  

ȱɜɚɧɢɰɹ ȼɨɥɨɞɢɦɢɪ Ɉɥɟɤɫɿɣɨɜɢɱ  - ɝɨɥɨɜɚ, ɞ.ɛ.ɧ., ɩɪɨɮ.  (Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ) 
ɇɨɜɢɤ ȼɨɥɶɮɝɚɧɝ - ɫɩɿɜɝɨɥɨɜɚ, ɞ.ɧ., ɩɪɨɮ., ɞɢɪɟɤɬɨɪ Іɧɫɬɢɬɭɬɭ ɩɪɢɤɥɚɞɧɨʀ ɛɿɨɬɟɯɧɨɥɨɝɿʀ 
daRostim, (Ʌɿɯɬɟɧɲɬɚɣɧ, ɇɿɦɟɱɱɢɧɚ) 

ȼɱɟɧɢɣ ɫɟɤɪɟɬɚɪ: 
Ȼɥɚɣɞɚ ȱɪɢɧɚ Ⱥɧɞɪɿʀɜɧɚ – ɤ.ɬ.ɧ. (Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ) 
ȼɱɟɧɢɣ ɫɟɤɪɟɬɚɪ: 
Ʉɥɟɛɚɧɨɜɚ ȼɚɥɟɧɬɢɧɚ ȼɨɥɨɞɢɦɢɪɿɜɧɚ - ɦɟɧɟɞɠɟɪ ɩɪɨɟɤɬɿɜ ɬɚ ɩɪɨɝɪɚɦ ɡ ɬɪɚɧɫɮɟɪɭ 
ɬɟɯɧɨɥɨɝɿɣ, ɨɫɜɿɬɢ ɬɚ ɧɚɭɤɢ (Ʌɿɯɬɟɧɲɬɚɣɧ, ɇɿɦɟɱɱɢɧɚ) 
 

ɑɥɟɧɢ ɨɪɝɤɨɦɿɬɟɬɭ 
Ⱥɮɨɧɿɧ ɋ.Ⱥ. ɡɚɜ.ɥɚɛ.; Ȼɚɪɛɚ ȱ.Ɇ.  ɧ.ɫ.; Ȼɨɛɪɨɜɚ Ɉ. ɦ.ɧ.ɫ.; ȼɚɫɢɥɶєɜɚ ɇ.ɘ. ɤ.ɛ.ɧ., ɫ.ɧ.ɫ.; 
ȼɚɫɢɥɶєɜɚ Ɍ.ȼ. ɤ.ɛ.ɧ., ɫ.ɧ.ɫ.; Ƚɚɥɤɿɧ Ɇ.Ȼ. ɤ.ɛ.ɧ., ɫ.ɧ.ɫ.; Ƚɭɞɡɟɧɤɨ Ɍ.ȼ. ɤ.ɛ.ɧ., ɞɨɰ.; Ƚɪɿɧɟɜɢɱ 
ȼ.ɋ. ɤ.ɮ-ɦ.ɧ.; Ⱦɠɚɦɛɟɤ Ɉ.ȱ. ɧ.ɫ.; ɀɭɦɿɧɫɶɤɚ Ƚ.ȱ. ɤ.ɛ.ɧ., ɧ.ɫ.; ȱɜɚɧɢɰɹ Ɍ.ȼ. ɤ.ɛ.ɧ., ɫ.ɧ.ɫ.; 
Ʉɟɣɞɚɥɸɤ Ⱥ.ȼ.  ɩɪɨɜ. ɮɚɯ.; Ʉɪɢɥɨɜɚ Ʉ.Ⱦ. ɤ.ɛ.ɧ., ɫ.ɧ.ɫ.; Ʌɿɦɚɧɫɶɤɚ ɇ.ȼ. ɤ.ɛ.ɧ., ɞɨɰ.; 
ɋɥɸɫɚɪɟɧɤɨ Ʌ.ȱ. ɧ.ɫ.; Ɋɚɤɿɬɫɶɤɚ ɋ.ȱ. ɞɢɪɟɤɬɨɪ ɐɟɧɬɪɭ ɈɉɋɄ; Ɋɭɫɚɤɨɜɚ Ɇ.ɘ. ɤ.ɛ.ɧ., ɫ.ɧ.ɫ.; 
ɋɟɦɟɧɨɜ Ʉ.ȱ. ɤ.ɮ-ɦ.ɧ., ɫ.ɧ.ɫ.; ɋɟɪɝєєɜɚ ɀ.ɘ. ɤ.ɛ.ɧ., ɫ.ɧ.ɫ.; ɋɬɟɩɚɧɨɜɚ Ɍ.ɘ. ɤ.ɛ.ɧ., ɫ.ɧ.ɫ.; 
ɏɢɬɪɢɱ ȼ.Ɏ. ɧ.ɫ.; ɏɭɞɢɤ ȱ.ȼ. ɿɧɠ.-ɦɟɬɪɨɥɨɝ; ɑɚɛɚɧ Ɇ.Ɇ. ɦ.ɧ.ɫ.; ɒɭɥɹɤɨɜɚ ɋ.Ɇ. ɮɚɯ. 
(Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ). 
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ɉɪɨɝɪɚɦɚ ɤɨɧɮɟɪɟɧɰɿʀ  
07 ɜɟɪɟɫɧɹ 
(Ɏɪɚɧɰɭɡɶɤɢɣ ɛɭɥɶɜɚɪ 24/26, ɚɤɬɨɜɚ ɡɚɥɚ) 
 

13.00 – ɉɪɟɫ-ɤɨɧɮɟɪɟɧɰɿɹ ɞɥɹ ɠɭɪɧɚɥɿɫɬɿɜ 

13.30 - ȼɿɞɤɪɢɬɬɹ ɤɨɧɮɟɪɟɧɰɿʀ 
ɉɪɢɜɿɬɚɧɧɹ: 

 ɪɟɤɬɨɪ Ɉɞɟɫɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɿɦɟɧɿ  І.І. Ɇɟɱɧɢɤɨɜɚ ɞɨɤɬɨɪ ɩɨɥɿɬɢɱɧɢɯ 

ɧɚɭɤ, ɩɪɨɮɟɫɨɪ Ʉɨɜɚɥɶ Іɝɨɪ Ɇɢɤɨɥɚɣɨɜɢɱ  (Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ) 
 ɞɢɪɟɤɬɨɪ Іɧɫɬɢɬɭɬɭ ɩɪɢɤɥɚɞɧɨʀ ɛɿɨɬɟɯɧɨɥɨɝɿʀ ɩɪɨɮ., ɞɨɤɬɨɪ ɩɪɢɪɨɞɧɢɱɢɯ ɧɚɭɤ, ɇɨɜɿɤ 

ȼɨɥɶɮɝɚɧɝ (Ʌɿɯɬɟɧɲɬɚɣɧ, ɇɿɦɟɱɱɢɧɚ) 
 ɡɚɫɬɭɩɧɢɤ ɞɢɪɟɤɬɨɪɚ Іɧɫɬɢɬɭɬɭ ɦɿɤɪɨɛɿɨɥɨɝɿʀ ɿ ɜɿɪɭɫɨɥɨɝɿʀ ɿɦ. Ⱦ.Ʉ. Ɂɚɛɨɥɨɬɧɨɝɨ ɇȺɇɍ, 

ɱɥɟɧ-ɤɨɪ. ɇȺɇ ɍɤɪɚʀɧɢ, ɞɨɤɬɨɪ ɛɿɨɥɨɝɿɱɧɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɨɪ Іɭɬɢɧɫɶɤɚ Ƚɚɥɢɧɚ 

Ɉɥɟɤɫɚɧɞɪɿɜɧɚ ( Ʉɢʀɜ, ɍɤɪɚʀɧɚ) 
 

14.00 – ɉɥɟɧɚɪɧɿ ɞɨɩɨɜɿɞɿ.  
Ƚɨɥɨɜɭɸɱɿ: ɩɪɨɮ. Іɜɚɧɢɰɹ ȼɨɥɨɞɢɦɢɪ Ɉɥɟɤɫɿɣɨɜɢɱ  (Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ),  
                      ɩɪɨɮ. ɇɨɜɿɤ ȼɨɥɶɮɝɚɧɝ (Ʌɿɯɬɟɧɲɬɚɣɧ, ɇɿɦɟɱɱɢɧɚ) 
1. ɂɭɬɢɧɫɤɚɹ Ƚɚɥɢɧɚ Ⱥɥɟɤɫɚɧɞɪɨɜɧɚ, Ȼɟɥɹɜɫɤɚɹ Ʌ.Ⱥ.  
ɂɧɫɬɢɬɭɬ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɢ ɜɢɪɭɫɨɥɨɝɢɢ ɢɦ. Ⱦ.Ʉ. Ɂɚɛɨɥɨɬɧɨɝɨ ɇȺɇ ɍɤɪɚɢɧɵ, Ʉɢɟɜ,ɍɤɪɚɢɧɚ  

ɋɌɊȺɌȿȽɂə ɋɈɁȾȺɇɂə ɉɈɅɂɎɍɇɄɐɂɈɇȺɅɖɇɕɏ ȻɂɈɉɊȿɉȺɊȺɌɈȼ ɇɈȼɈȽɈ 
ɉɈɄɈɅȿɇɂə  ɇȺ ɈɋɇɈȼȿ ɆȿɌȺȻɈɅɂɌɈȼ ɉɈɑȼȿɇɇɕɏ ɋɌɊȿɉɌɈɆɂɐȿɌɈȼ 

2. Wolfgang Nowick  
ɂɧɫɬɢɬɭɬ ɩɪɢɤɥɚɞɧɨɣ ɛɢɨɬɟɯɧɨɥɨɝɢɢ daRostim, Ʌɢɯɬɟɧɲɬɚɣɧ, Ƚɟɪɦɚɧɢɹ  

ɊɈɋɌ ɉɊɈȾɍɄɌɂȼɇɈɋɌɂ ɊȺɋɌȿɇɂȿȼɈȾɋɌȼȺ ɂ ɉɈɌȿɇɐɂȺɅ  ɗɄɈɇɈɆɂɂ  
ȺɁɈɌɇɈȽɈ ɍȾɈȻɊȿɇɂə  ɉɊɂ ɈȻɊȺȻɈɌɄȿ ɈɉɕɌɇɕɏ ɉɈɅȿɃ ȽȿɊɆȺɇɂɂ 
ɄɈɆȻɂɇȺɐɂəɆɂ ɇȺ ɈɋɇɈȼȿ ȽɍɆɂɇɈȼɕɏ ɂ ɎɂɌɈȽɈɊɆɈɇȺɅɖɇɕɏ 
ɋɈɋɌȺȼɅəɘɓɂɏ –PHCS- ȼ ɊȺɆɄȺɏ ɉɊɈȽɊȺɆɆɕ TANDEM 12/21 

3. ȿɪɿɯ Ȼɿɫɬɪɿɤɟɪ 
ȿɤɫɩɟɪɬ ɡ ɩɢɬɚɧɶ ɤɨɨɩɟɪɚɰɿʀ ɜ ɨɛɥɚɫɬɿ ɧɚɭɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ ɡɚ ɡɚɜɞɚɧɧɹɦ Ɏɟɞɟɪɚɥɶɧɨɝɨ 
ɦɿɧɿɫɬɟɪɫɬɜɚ ɨɫɜɿɬɢ ɬɚ ɧɚɭɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ ɇɿɦɟɱɱɢɧɢ 

ȺɄɌɍȺɅɖɇȱ ɆɈɀɅɂȼɈɋɌȱ ɇȱɆȿɐɖɄɈ-ɍɄɊȺȲɇɋɖɄɈȲ ɋɉȱȼɉɊȺɐȱ ȼ ɈȻɅȺɋɌȱ 
ȻȱɈɌȿɏɇɈɅɈȽȱɃ 

  

Ʉɪɭɝɥɢɣ ɫɬɿɥ 

15.30 – Ʉɚɜɚ-ɛɪɟɣɤ 

16.00 – ȿɤɫɤɭɪɫɿɣɧɚ ɩɪɨɝɪɚɦɚ ɩɨ Ɉɞɟɫɿ (ɮɚɤɭɥɶɬɚɬɢɜɧɨ) 
 

 

08  ɜɟɪɟɫɧɹ 
(Ɏɪɚɧɰɭɡɶɤɢɣ ɛɭɥɶɜɚɪ 24/26, ɚɤɬɨɜɚ ɡɚɥɚ) 
 

10.00 – Ɂɚɫɿɞɚɧɧɹ ɫɟɤɰɿʀ 1. «Ȼɿɨɬɟɯɧɨɥɨɝɿʀ ɜ ɚɝɪɚɪɧɨɦɭ ɜɢɪɨɛɧɢɰɬɜɿ»  
Ƚɨɥɨɜɭɸɱɿ: ɱɥɟɧ-ɤɨɪ. ɇȺɇ ɍɤɪɚʀɧɢ, ɩɪɨɮ. Іɭɬɢɧɫɶɤɚ Ƚɚɥɢɧɚ Ɉɥɟɤɫɚɧɞɪɿɜɧɚ (Ʉɢʀɜ, ɍɤɪɚʀɧɚ),      
                      ɩɪɨɮ.  Ƚɚɥɤɿɧ Ȼɨɪɢɫ Ɇɢɤɨɥɚɣɨɜɢɱ (Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ) 
1. ɉɨɧɨɦɚɪɟɧɤɨ ɋɟɪɝɟɣ ɉɥɚɬɨɧɨɜɢɱ   
Ƚɉ ɆɇɌɐ «Ⱥɝɪɨɛɢɨɬɟɯ»,  Ʉɢɟɜ, ɍɤɪɚɢɧɚ 

HIGH.TECH IN AGRICULTURE 

2. ɐɟɧɬɢɥɨ Ʌ. ȼ., ɀɭɪɛɚ Ɇ. Ⱥ., ȼɨɥɤɨɝɨɧ ȼɢɬɚɥɢɣ ȼɚɫɢɥɶɟɜɢɱ 
ɂɧɫɬɢɬɭɬ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɢ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɇȺȺɇ, 
ɑɟɪɧɢɝɨɜ, ɍɤɪɚɢɧɚ 

ɆɂɄɊɈȻɇɕȿ ɉɊȿɉȺɊȺɌɕ ȼ ɋɂɋɌȿɆȺɏ ɍȾɈȻɊȿɇɂə 
ɋȿɅɖɋɄɈɏɈɁəɃɋɌȼȿɇɇɕɏ ɄɍɅɖɌɍɊ 
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3. Ʉɨɫɬɟɧɟɜɢɱ Ⱥɥɟɤɫɚɧɞɪ Ⱥɥɟɤɫɚɧɞɪɨɜɢɱ, Ȼɢɪɸɤɨɜ Ɋ. ɇ., Ɏɚɥɶɤɨɜɫɤɚɹ ɍ. ȼ., Ɍɪɢɝɭɛɨɜɢɱ 
Ⱥ. Ɇ., Ƚɨɧɱɚɪɨɜɚ ɂ. Ⱥ. 

ɂɧɫɬɢɬɭɬ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɇȺɇ Ȼɟɥɚɪɭɫɢ, Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 

ɄɈɆɉɅȿɄɋɇȺə ɉȿɊȿɊȺȻɈɌɄȺ ɈɌɏɈȾɈȼ ɄɈɁɖȿȽɈ ɆɈɅɈɄȺ, ɈȻɊȺɁɍɘɓɂɏɋə 
ɉɈɋɅȿ ȼɕȾȿɅȿɇɂə ɊȿɄɈɆȻɂɇȺɇɌɇɈȽɈ ɑȿɅɈȼȿɑȿɋɄɈȽɈ ɅȺɄɌɈɎȿɊɊɂɇȺ, 
ɋ ɐȿɅɖɘ ɉɈɅɍɑȿɇɂə ɎɈɋɎɈɌɂȾɂɅɋȿɊɂɇȺ ɂ ɄȺɁȿɂɇɈȼɕɏ ȽɂȾɊɈɅɂɁȺɌɈȼ 

 

4. ɋɚɩɭɧɨɜɚ Ʌɟɨɧɢɞɚ ɂɜɚɧɨɜɧɚ, Ɍɚɦɤɨɜɢɱ ɂ. Ɉ., Ʉɭɥɢɲ ɋ. Ⱥ., Ʌɨɛɚɧɨɤ Ⱥ. Ƚ.  
ɂɧɫɬɢɬɭɬ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɇȺɇ Ȼɟɥɚɪɭɫɢ, Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 

ȾȿɃɋɌȼɂȿ ɈɌȾȿɅɖɇɕɏ ɗɄɁɈȽɂȾɊɈɅȺɁ BACILLUS AMYLOLIQUEFACIENS 

ɂ ɂɏ ɄɈɆɉɅȿɄɋȺ ɇȺ ɊȺɋɌɂɌȿɅɖɇɈȿ ɋɕɊɖȿ 
 

11.30 – Ʉɚɜɚ–ɛɪɟɣɤ 
 

 

12.00 – ɉɪɨɞɨɜɠɟɧɧɹ ɪɨɛɨɬɢ ɫɟɤɰɿʀ 1 
 

5. Ʉɨɥɿɫɧɢɤ ɇɚɬɚɥɿɹ Ɇɢɯɚɣɥɿɜɧɚ1, Ȼɚɯɦɚɬ Ɉ. Ɇ.2, Ʉɨɡɿɧɚ Ɍ. ȼ.2 
1Ⱥɫɨɰɿɚɰɿɹ «Ȼɿɨɤɨɧɜɟɪɫɿɹ», Іɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤ, ɍɤɪɚʀɧɚ 
2ɉɨɞɿɥɶɫɶɤɢɣ ȾȺɌɍ,  Ʉɚɦ'ɹɧɟɰɶ-ɉɨɞɿɥɶɫɶɤɢɣ, ɍɤɪɚʀɧɚ 

ɁȺɋɌɈɋɍȼȺɇɇə ȻȱɈɉɊȿɉȺɊȺɌɍ «ȼȿɊɆɂɆȺȽ» ɉɊɂ ȼɂɊɈɓɍȼȺɇɇȱ 
ɋȱɅɖɋɖɄɈȽɈɋɉɈȾȺɊɋɖɄɂɏ ɄɍɅɖɌɍɊ ȼ ɈɊȽȺɇȱɑɇɈɆɍ ɁȿɆɅȿɊɈȻɋɌȼȱ 

 

6. ɉɚɜɥɢɱɟɧɤɨ Ⱥɧɧɚ Ʉɥɚɭɞɿʀɜɧɚ, ɋɢɪɱɿɧ ɋ.Ɉ., ɘɪ’єɜɚ Ɉ.Ɇ., ɇɚɤɨɧɟɱɧɚ Ʌ.Ɍ., Ʉɭɪɱɟɧɤɨ ȱ.Ɇ. 
Іɧɫɬɢɬɭɬ ɦɿɤɪɨɛɿɨɥɨɝɿʀ ɿ ɜɿɪɭɫɨɥɨɝɿʀ ɿɦ. Ⱦ.Ʉ. Ɂɚɛɨɥɨɬɧɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

ȻȱɈɄɈɇȼȿɊɋȱə ɉɒȿɇɂɑɇɈȲ ɋɈɅɈɆɂ ɄɈɆɉɅȿɄɋɇɂɆ ɎȿɊɆȿɇɌɇɂɆ 
ɉɊȿɉȺɊȺɌɈɆ Ɂ FENNELLIA SP. 2806 

 

7. Ɋɭɫɚɤɨɜɚ Ɇɚɪɿɹ ɘɪɶɟɜɧɚ, Ɍɹɝɧɢɪɹɞɧɨ Ʌ. ɘ., Ɋɭɳɚɤ Ɉ. ȼ. 
Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ І.І. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ȼɁȺЄɆɈȾȱȲ ȾȿəɄɂɏ ɉɊȿȾɋɌȺȼɇɂɄȱȼ ɊɈȾɍ PSEUDOMONAS Ɂ 
ȱɇɒɂɆɂ ɍɑȺɋɇɂɄȺɆɂ ɊɂɁɈɋɎȿɊɂ ɊɈɋɅɂɇ 
 

8. Limanska Nataliia, Merlich A., Ivanytsia V.  
Odessa National I.I. Mechnikov University, Odessa, Ukraine 

EFFECT OF LACTOBACILLUS PLANTARUM ON PHYTOPATHOGENS AND PLANT 

GROWTH 
 

9. ɒɬɟɧɿɤɨɜ Ɇɢɤɨɥɚ Ⱦɦɢɬɪɨɜɢɱ 
Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ І. І. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

ȺɇɌȺȽɈɇȱɋɌɂɑɇȺ ȺɄɌɂȼɇȱɋɌɖ ȿɇȾɈɋɉɈɊɈɍɌȼɈɊɘȼȺɅɖɇɂɏ  
ȻȺɄɌȿɊȱɃ ɇȺ ɋȿɊȿȾɈȼɂɓȺɏ ɊȱɁɇɈȽɈ ɋɄɅȺȾɍ 

 

13.00 – Ɉɛɿɞ. Ɂɧɚɤɨɦɫɬɜɨ ɡɿ ɫɬɟɧɞɨɜɢɦɢ ɞɨɩɨɜɿɞɹɦɢ 
 

 

14.00 – ɉɪɨɞɨɜɠɟɧɧɹ ɪɨɛɨɬɢ ɫɟɤɰɿʀ 1 
 

Ƚɨɥɨɜɭɸɱɿ:  ɩɪɨɮ. ȼɨɥɤɨɝɨɧ ȼɿɬɚɥɿɣ ȼɚɫɢɥɶɨɜɢɱ (ɑɟɪɧɿɝɿɜ, ɍɤɪɚʀɧɚ),    
                              ɩɪɨɮ. ɉɚɬɢɤɚ Ɇɢɤɨɥɚ ȼɨɥɨɞɢɦɢɪɨɜɢɱ (Ʉɢʀɜ, ɍɤɪɚʀɧɚ) 
 

10. ɇɟɯɜɟɞɨɜɢɱ ɋɜɟɬɥɚɧɚ ɂɜɚɧɨɜɧɚ 
Ɋɍɉ «ɂɧɫɬɢɬɭɬ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ», ɇȺɇ ɊȻ,   ɉɪɢɥɭɤɢ, Ɋɟɫɩɭɛɥɢɤɚ Ȼɟɥɚɪɭɫɶ 

ɗɎɎȿɄɌɂȼɇɈɋɌɖ ɆɂɄɊɈȻɂɈɉɊȿɉȺɊȺɌɈȼ ȼ ɄɈɇɌɊɈɅȿ ȻɈɅȿɁɇȿɃ ɅɖɇȺ 
ɆȺɋɅɂɑɇɈȽɈ ȼ ȻȿɅȺɊɍɋɂ 
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11. Ʉɪɢɥɨɜɚ Ʉɚɬɟɪɢɧɚ Ⱦɦɢɬɪɿɜɧɚ, ɋɟɪɝєєɜɚ ɀ. ɘ., Ȼɚɛɟɧɤɨ Ⱦ. Ɉ., Ȼɚɫɸɥ Ɉ. ȼ., Ƚɨɪɲɤɨɜɚ 
Ɉ. Ƚ., Ⱦɭɛɪɨɜɿɧɚ Ɉ. Ⱥ., ȱɜɚɧɢɰɹ ȼ. Ɉ. 

Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ І.І. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

ȼɉɅɂȼ ȻȺɄɌȿɊȱɃ ȱɁɈɅɖɈȼȺɇɂɏ Ɂ ɊɈɋɅɂɇ ɇȺ ɁȻɍȾɇɂɄȱȼ ɏȼɈɊɈȻ ɈȼɈɑȿȼɂɏ 
ɄɍɅɖɌɍɊ 

 

12. Ȼɨɣɤɨ Ɇɚɪɿɹ ȼɿɤɬɨɪɿɜɧɚ, ɉɚɬɢɤɚ Ɇ. ȼ., ɉɚɬɢɤɚ Ɍ. ȱ. 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɛɿɨɪɟɫɭɪɫɿɜ ɿ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɍɤɪɚʀɧɢ, 
Ʉɢʀɜ,  ɍɤɪɚʀɧɚ 

ȻȱɈɌȿɏɇɈɅɈȽȱɑɇɂɃ ɋɉɈɋȱȻ ɈɌɊɂɆȺɇɇə ȿɇɌɈɆɈɉȺɌɈȽȿɇɇɂɏ  
ɉɊȿɉȺɊȺɌȱȼ ɇȺ ɈɋɇɈȼȱ  BACILLUS THURIІGIEІSIS 

 

13. ɋɚɦɨɣɥɨɜ Ⱥɧɞɪɿɣ Ɇɢɯɚɣɥɨɜɢɱ, Ɍɟɥɢɱɤɨ ȼ. ȼ., ɀɦɭɪɤɨ ȼ. ȼ. 
ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ.ɇ. Ʉɚɪɚɡɿɧɚ, ɏɚɪɤɿɜ, ɍɤɪɚʀɧɚ 

ȼɉɅɂȼ ɎȿɇɈɅɖɇɂɏ ɄɂɋɅɈɌ ɎȿɇȱɅɉɊɈɉȺɇɈȲȾɇɈȽɈ ɊəȾɍ, əɄȱ ȼɏɈȾəɌɖ ȾɈ 
ɋɄɅȺȾɍ ɄɈɊȿɇȿȼɂɏ ȿɄɋɍȾȺɌȱȼ ɉɒȿɇɂɐȱ, ɇȺ ɊȱɋɌ ɌȺ ɏȿɆɈɌȺɄɋɂɋ 
AZOSPIRILLUM BRASILENSE 

 

15.30 – Ʉɚɜɚ-ɛɪɟɣɤ 
 

 

16.00 – ɉɪɨɞɨɜɠɟɧɧɹ ɪɨɛɨɬɢ ɋɟɤɰɿʀ  1 
 

14. Ʌɭɤɚɲɿɜ Ɉɥɶɝɚ əɪɨɫɥɚɜɿɜɧɚ, ȼɿɧɹɪɫɶɤɚ Ƚ. Ȼ. 
Ɍɟɪɧɨɩɿɥɶɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɩɟɞɚɝɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ƚɧɚɬɸɤɚ,  
Ɍɟɪɧɨɩɿɥɶ, ɍɤɪɚʀɧɚ 

ɈɌɊɂɆȺɇɇə ɌȺ ȻȱɈɅɈȽȱɑɇȺ ȺɄɌɂȼɇȱɋɌɖ ɋȿɅȿɇɆȿɌȺɅɅȱɉȱȾɇɂɏ 
ɉɊȿɉȺɊȺɌȱȼ ȱɁ CHLORELLA VULGARIS BIEJ 

 

15. Ȼɟɪɟɡɸɤ ɘɥɢɹ ɇɢɤɨɥɚɟɜɧɚ1,   Ȼɪɚɬɭɯɢɧɚ Ⱥ.Ⱥ.2,   Ȼɭɪɰɟɜɚ ɋ.Ⱥ.1, ɒɟɩɬɢɰɤɢɣ ȼ.Ⱥ. 2,3  
1 ɂɧɫɬɢɬɭɬ Ɇɢɤɪɨɛɢɨɥɨɝɢɢ ɢ Ȼɢɨɬɟɯɧɨɥɨɝɢɢ ȺɇɆ, Ʉɢɲɢɧɟɜ,  
2ɉɪɢɞɧɟɫɬɪɨɜɫɤɢɣ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɍɧɢɜɟɪɫɢɬɟɬ,  Ɍɢɪɚɫɩɨɥɶ, 
3 ɂɧɫɬɢɬɭɬ Ɏɢɡɢɨɥɨɝɢɢ ɢ ɋɚɧɨɤɪɟɚɬɨɥɨɝɢɢ ȺɇɆ, Ʉɢɲɢɧɟɜ, Ɋɟɫɩɭɛɥɢɤɚ Ɇɨɥɞɨɜɚ 

ȼɅɂəɇɂȿ ɉɊȿɉȺɊȺɌɈȼ ɂɁ ɋɌɊȿɉɌɈɆɂɐȿɌɈȼ ɉɈɑȼ ɆɈɅȾɈȼɕ ɇȺ ɉɊɂȼȿɋɕ 
ɌȿɉɅɈɄɊɈȼɇɕɏ ɀɂȼɈɌɇɕɏ ȼ ɈȻɕɑɇɕɏ ɂ ɋɌɊȿɋɋɈɊɇɕɏ ɍɋɅɈȼɂəɏ 

 

16. Ȼɚɛɟɧɤɨ Ⱦɦɢɬɪɨ Ɉɥɟɤɫɚɧɞɪɨɜɢɱ,  Ɇɪɚɱɤɨɜɫɶɤɚ ɘ. Ɉ.,  Ʉɪɢɥɨɜɚ Ʉ. Ⱦ. 
Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ І.І. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

Ⱦȱə ɒɌȺɆɆɍ BACILLUS MEGATERIUM ONU 500 ɇȺ ȼȿȽȿɌɍɘɑȱ  ɊɈɋɅɂɇɂ 
LYCOPERSICON ESCULENTUM 

 

17. ȼɚɫɢɥɟɧɤɨ Ɉ.ȼ, Ȼɨɞɧɚɪ Ɉɤɫɚɧɚ ȱɝɨɪɿɜɧɚ 
Ɍɟɪɧɨɩɿɥɶɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɩɟɞɚɝɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ƚɧɚɬɸɤɚ,  
Ɍɟɪɧɨɩɿɥɶ, ɍɤɪɚʀɧɚ 

ɊȿȽɍɅəɐȱə ȼɆȱɋɌɍ ɉȱȽɆȿɇɌȱȼ ɍ CHLORELLA VULGARIS 
 

17.00 – Ɂɧɚɣɨɦɫɬɜɨ ɡ ɫɬɟɧɞɨɜɢɦɢ ɞɨɩɨɜɿɞɹɦɢ 
 

18.00 – Ⱦɪɭɠɧɹ ɡɭɫɬɪɿɱ 
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09  ɜɟɪɟɫɧɹ 
(Ɏɪɚɧɰɭɡɶɤɢɣ ɛɭɥɶɜɚɪ 24/26, ɚɤɬɨɜɚ ɡɚɥɚ) 
 

10.00 – Ɂɚɫɿɞɚɧɧɹ ɫɟɤɰɿʀ 2. «ɉɪɢɪɨɞɧɿ ɬɚ ɲɬɭɱɧɿ ɫɩɨɥɭɤɢ ɹɤ ɪɟɝɭɥɹɬɨɪɢ ɪɨɫɬɭ ɬɚ ɡɚɯɢɫɬɭ 
ɪɨɫɥɢɧ»   

Ƚɨɥɨɜɭɸɱɿ: ɩɪɨɮ.  ɇɨɜɿɤ ȼɨɥɶɮɝɚɧɝ (Ʌɿɯɬɟɧɲɬɚɣɧ, ɇɿɦɟɱɱɢɧɚ),   
                      ɞ.ɛ.ɧ., ɩɪɨɮ. ɉɨɧɨɦɚɪɟɧɤɨ ɋɟɪɝɿɣ ɉɥɚɬɨɧɨɜɢɱ (Ʉɢɟɜ, ɍɤɪɚʀɧɚ) 
 

1. ɉɚɥɥɚɞɿɧɚ Ɍɟɬɹɧɚ Ɉɥɟɤɫɚɧɞɪɿɜɧɚ, Ʉɨɜɚɥɟɧɤɨ ɇ. Ɉ., Ȼɿɥɢɤ ɀ. ȱ. 
Іɧɫɬɢɬɭɬ ɛɨɬɚɧɿɤɢ ɿɦ. Ɇ.Ƚ.ɏɨɥɨɞɧɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

ȼɉɅɂȼ ȻȱɈȺɄɌɂȼɇɂɏ ɉɊȿɉȺɊȺɌȱȼ ɆȿɌȱɍɊ ɌȺ  ȱȼȱɇ  ɇȺ ɎɍɇɄɐȱɈɇɍȼȺɇɇə  
ɇ+-ɉɈɆɉ ȼȺɄɍɈɅəɊɇɈȲ ɆȿɆȻɊȺɇɂ ɄɅȱɌɂɇ ɄɈɊȿɇȱȼ ɉɊɈɊɈɋɌɄȱȼ 
ɄɍɄɍɊɍȾɁɂ ɁȺ ɍɆɈȼ ɁȺɋɈɅȿɇɇə 

 

2. Ɋɭɞɧɢɰɶɤɚ Ɇɚɪɿɹ ȼɨɥɨɞɢɦɢɪɿɜɧɚ, ɉɚɥɥɚɞɿɧɚ Ɍ. Ɉ. 
Іɧɫɬɢɬɭɬ ɛɨɬɚɧɿɤɢ ɿɦ. Ɇ.Ƚ.ɏɨɥɨɞɧɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

 ȼɉɅɂȼ ȻȱɈȺɄɌɂȼɇɂɏ ɉɊȿɉȺɊȺɌȱȼ ɆȿɌȱɍɊ ɌȺ ȱȼȱɇ ɇȺ ȺɄɌɂȼɇȱɋɌɖ ɋɚ2+-

ȺɌɎɚɡɢ ɍ ȼȺɄɍɈɅəɊɇȱɃ ɆȿɆȻɊȺɇȱ ɄɅȱɌɂɇ ɄɈɊȿɇȱȼ ɄɍɄɍɊɍȾɁɂ ɁȺ ɍɆɈȼ 
ɁȺɋɈɅȿɇɇə 

 

3. Molodchenkova Olha Olehivna, Adamovskaya V.G., Lykhota O. B., Kartuzova T.V. 
Plant Breeding&Genetics Institute-National Center of Seed and Cultivar Investigation, Odessa, 

Ukraine 

ROLE OF BIOLOGICALLY ACTIVE COMPOUNDS IN THE PLANT RESISTANCE AT THE 

FUNGAL INFECTIONS AND ABIOTIC FACTORS 
 

4. Ȼɭɧɱɚɤ Ɉɥɟɤɫɚɧɞɪ Ɇɢɪɨɧɨɜɢɱ 
ɉɨɞɿɥɶɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɚɝɪɚɪɧɨ-ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ,  Ʉɚɦ'ɹɧɟɰɶ-ɉɨɞɿɥɶɫɶɤɢɣ, ɍɤɪɚʀɧɚ 

ȼɉɅɂȼ ɈɊȽȺɇȱɑɇɂɏ ȾɈȻɊɂȼ  ɌȺ ɊȿȽɍɅəɌɈɊȺ ɊɈɋɌɍ ȱɁ ɁȻȺɅȺɇɋɈȼȺɇɂɆ 
ɍɆȱɋɌɈɆ CR+3 ɇȺ ɍɊɈɀȺɃɇȱɋɌɖ ȱ əɄȱɋɌɖ ɁȿɊɇȺ ȼȱȼɋȺ 

 

11.30 – Ʉɚɜɚ-ɛɪɟɣɤ 
 

 

12.00 – ɉɪɨɞɨɜɠɟɧɧɹ ɡɚɫɿɞɚɧɧɹ ɫɟɤɰɿʀ  2 
 

5. Ƚɧɚɬɸɤ ȱɪɢɧɚ ɋɟɪɝɿʀɜɧɚ1, Ƚɨɪɛɚɬɸɤ ȱ.Ɋ.2, Ȼɚɧɧɢɤɨɜɚ Ɇ.Ɉ.2 
1ɇɌɍɍ «ɄɉІ», Ʉɢʀɜ, ɍɤɪɚʀɧɚ 
2ІɄȻȽІ ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

ȼɉɅɂȼ ȺɇɌɂȻȱɈɌɂɄɍ ɐȿɎɌɊɂȺɄɋɈɇɍ ɇȺ ɊȿȽȿɇȿɊȺɐȱɘ IN VITRO ɉɒȿɇɂɐȱ 
ɆəɄɈȲ TRITICUM AESTIVUM L. ɋɈɊɌȱȼ ɉɈȾɈɅəɇɄȺ ɌȺ ɁɂɆɈəɊɄȺ 

 

6. ɉɥɨɬɧɢɤɨɜɚ Ɍɚɬɶɹɧɚ ȼɢɤɬɨɪɨɜɧɚ1, ɋɚɥɨɦɚɬɢɧ ȼ.Ⱥ.1, ɏɭɪɲɤɚɣɧɟɧ Ɍ.ȼ.2, Ʉɭɱɢɧ Ⱥ.ȼ.2 
1ȼɫɟɪɨɫɫɢɣɫɤɢɣ ɇɂɂ ɬɚɛɚɤɚ, ɦɚɯɨɪɤɢ ɢ ɬɚɛɚɱɧɵɯ ɢɡɞɟɥɢɣ, Ʉɪɚɫɧɨɞɚɪ, Ɋɨɫɫɢɹ 
2ɂɧɫɬɢɬɭɬ ɯɢɦɢɢ Ʉɨɦɢ ɇɐ ɍɪɈ ɊȺɇ, ɋɵɤɬɵɜɤɚɪ, Ɋɨɫɫɢɹ 

ɎɈɊɆɂɊɈȼȺɇɂȿ ɉɊɈȾɍɄɌɂȼɇɈɋɌɂ ɌȺȻȺɄȺ ɉɊɂ ɉɊɂɆȿɇȿɇɂɂ 
ɉɊɂɊɈȾɇɈȽɈ ɋɌɂɆɍɅəɌɈɊȺ ɊɈɋɌȺ ȼɗɊȼȺ 

 

7. Ɂɿɧɱɟɧɤɨ ȼɨɥɨɞɢɦɢɪ Ɉɥɟɤɫɚɧɞɪɨɜɢɱ1, Ɂɿɧɱɟɧɤɨ Ɉ. ȼ.1, ȼɨɜɤ Ɉ. Ɉ.2, ɇɨɜɿɤ ȼ.3 
1ɀɢɬɨɦɢɪɫɶɤɢɣ  ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɝɪɨɟɤɨɥɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ,ɍɤɪɚʀɧɚ 
2ɌɡɈȼ «ȿɄɈ – ȽɍɆȺɌ, Ɋɿɜɧɟɧɫɶɤɚ ɨɛɥ.  Ƚɨɪɨɞɨɤ, ɍɤɪɚʀɧɚ 
3daRostim – ɉɪɢɜɚɬɧɢɣ ɿɧɫɬɢɬɭɬ ɩɪɢɤɥɚɞɧɨʀ ɛɿɨɬɟɯɧɨɥɨɝɿʀ, Ʌɿɯɬɟɧɲɬɟɣɧ, Ƚɟɪɦɚɧɿɹ 

ȿɎȿɄɌɂȼɇȱɋɌɖ ɊȱȾɄɂɏ ɈɊȽȺɇȱɑɇɂɏ ȾɈȻɊɂȼ ȿɄɈ-ȽɍɆȺɌ ȼ ɊɈɋɅɂɇɇɂɐɌȼȱ 
 

 

 

 

 

 

 



Biotechnology for agriculture and environmental protection  
   

 

 
September 07th -10th, 2016 

Odessa, Ukraine 
9 

8. Pykalo Serhii Volodymyrovych1, Bavol A. V.2, Dubrovna O.V.2 
1The V.M. Remeslo Myronivka Institute of Wheat, NAAS of Ukraine, Kyiv region, Ukraine 
2Institute of Plant Physiology and Genetics, NASU, Kyiv, Ukraine 

CYTOGENETIC EFFECT OF SODIUM CHLORIDE ON CALLUS CULTURES OF WINTER 

TRITICALE 
 

13.00 – Ɉɛɿɞ.  Ɂɧɚɤɨɦɫɬɜɨ ɡɿ ɫɬɟɧɞɨɜɢɦɢ ɞɨɩɨɜɿɞɹɦɢ 

 
 

14.00 – Ɂɚɫɿɞɚɧɧɹ ɫɟɤɰɿʀ  3. «Ȼɿɨɬɟɯɧɨɥɨɝɿʀ ɞɥɹ ɡɚɯɢɫɬɭ ɩɪɢɪɨɞɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɬɚ 
ɡɧɟɲɤɨɞɠɟɧɧɹ ɩɪɨɦɢɫɥɨɜɢɯ ɜɿɞɯɨɞɿɜ»   

Ƚɨɥɨɜɭɸɱɿ: ɩɪɨɮ.  ɇɨɜɿɤɨɜ ȼɨɥɨɞɢɦɢɪ  ɉɚɜɥɨɜɢɱ (Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ),  
                      ɤ.ɬ.ɧ. Ȼɥɚɣɞɚ Іɪɢɧɚ Ⱥɧɞɪɿʀɜɧɚ (Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ)  

 

1. Ƚɥɭɲɟɧɶ ȿɥɟɧɚ Ɇɢɯɚɣɥɨɜɧɚ, ɇɚɝɨɪɧɵɣ Ɋ. Ʉ., ɋɬɟɩɚɧɹɧ Ɋ. Ⱥ. 
ɂɧɫɬɢɬɭɬ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɇȺɇ Ȼɟɥɚɪɭɫɢ, Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 

ȻɂɈɈɑɂɋɌɄȺ ɉɊɈɆɕɒɅȿɇɇɈȽɈ ȼȿɇɌȼɈɁȾɍɏȺ ɈɌ ȼɊȿȾɇɕɏ 
ɈɊȽȺɇɂɑȿɋɄɂɏ ɋɈȿȾɂɇȿɇɂɃ 

 

2. Ƚɨɪɲɤɨɜɚ Ɉɥɟɧɚ Ƚɟɨɪɝɿʀɜɧɚ, ɋɚɦɨɮɚɥɨɜ Ɇ. Ɉ. 

Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ І.І. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

ɊɈɁɊɈȻɄȺ ȻȱɈɌȿɏɇɈɅɈȽȱȲ Ɉɑɂɓȿɇɇə ȻȿɊȿȽɈȼɈȲ ɁɈɇɂ Ɉ. ɁɆȱȲɇɂɃ ȼȱȾ 
ȼɍȽɅȿȼɈȾɇȱȼ ɇȺɎɌɂ 

 

3. Ƚɭɞɡɟɧɤɨ Ɍɟɬɹɧɚ ȼɚɫɢɥɿɜɧɚ,  Ƚɨɪɲɤɨɜɚ Ɉ.Ƚ.,  ȼɨɥɸɜɚɱ Ɉ.ȼ., Ȼєɥɹєɜɚ Ɍ.Ɉ., Ʉɨɧɭɩ ȱ.ɉ., 
ȱɜɚɧɢɰɹ ȼ.Ɉ. 

Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ І.І. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

ɄɈɆɉɅȿɄɋɇɂɃ ȻȱɈɉɊȿɉȺɊȺɌ ȾɅə ɈɑɂɋɌɄɂ ɉɊɂȻȿɊȿɀɇɈȽɈ ɆɈɊɋɖɄɈȽɈ 
ɋȿɊȿȾɈȼɂɓȺ ȱ ҐɊɍɇɌɍ ȼȱȾ ɒɂɊɈɄɈȽɈ ɋɉȿɄɌɊɍ ɁȺȻɊɍȾɇɘȼȺɑȱȼ 

 

4. Ɇɭɪɵɝɢɧɚ ȼɚɥɟɧɬɢɧɚ ɉɚɜɥɨɜɧɚ1, Ƚɚɣɞɚɦɚɤɚ  ɋ.ɇ.1, Ƚɥɚɞɱɟɧɤɨ Ɇ.Ⱥ.1, Ɂɭɛɚɣɞɭɥɥɢɧ Ⱥ Ⱥ.2 
1ɏɢɦɢɱɟɫɤɢɣ ɮɚɤɭɥɶɬɟɬ Ɇɨɫɤɨɜɫɤɨɝɨ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɢɦɟɧɢ Ɇ.ȼ. 
Ʌɨɦɨɧɨɫɨɜɚ,  Ɇɨɫɤɜɚ 
2ɁȺɈ ɋɢɛɢɪɫɤɢɣ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢ ɩɪɨɟɤɬɧɵɣ ɢɧɫɬɢɬɭɬ ɪɚɰɢɨɧɚɥɶɧɨɝɨ 
ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ ("ɋɢɛɇɂɉɂɊɉ"), ɝ. ɇɢɠɧɟɜɚɪɬɨɜɫɤ 

ȽȿɈɄɈɇɌȿɃɇȿɊɇȺə ɌȿɏɇɈɅɈȽɂə ȾɅə ɊȿɆȿȾɂȺɐɂɂ ɁȺȽɊəɁɇȿɇɇɕɏ 
ɇȿɎɌɖɘ ȾɈɇɇɕɏ ɈɌɅɈɀȿɇɂɃ, ɁȺɉȺȾɇȺə ɋɂȻɂɊɖ, ɊɈɋɋɂə 

 

15.30 – Ʉɚɜɚ-ɛɪɟɣɤ 

 

16.00 – ɉɪɨɞɨɜɠɟɧɧɹ ɡɚɫɿɞɚɧɧɹ  ɫɟɤɰɿʀ  3 
 

5. Ȼɥɚɣɞɚ ɂ. Ⱥ., ȼɚɫɢɥɶɟɜɚ Ɍɟɬɹɧɚ ȼɨɥɨɞɢɦɢɪɿɜɧɚ, ɏɢɬɪɢɱ ȼ. Ɏ., Ȼɚɪɛɚ ɂ. ɇ.,  
ɇɟɳɟɪɟɬ Ʌ. ɋ. 

Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ І.І. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

ɁȺȼɂɋɂɆɈɋɌɖ ɗɎɎȿɄɌɂȼɇɈɋɌɂ ȼɕɓȿɅȺɑɂȼȺɇɂə ɆȿɌȺɅɅɈȼ ɈɌ 
ɂɋɌɈɑɇɂɄȺ ɗɇȿɊȽɂɂ 

 

6. Brodyazhenko Tatyana, Vasilyeva T., Limanska N.  
Odessa I.I. Mechnikov National University, Odessa, Ukraine 

STUDY OF PHENOTYPIC PROPERTIES OF CHEMOLITHOTROPHIC ACIDOPHILIC 

BACTERIA ISOLATED FROM TECHNOGENIC WASTES 
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7. Ȼɥɚɣɞɚ ɂɪɢɧɚ Ⱥɧɞɪɟɟɜɧɚ1, ȼɚɫɢɥɶɟɜɚ Ɍ. ȼ.1, ɋɟɦɟɧɨɜ Ʉ. ɂ.1,  Ȼɚɪɚɧɨɜ ȼ. ɂ.2 
1Ɉɞɟɫɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ ɂ.ɂ. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɫɚ, ɍɤɪɚɢɧɚ 
2Ʌɶɜɨɜɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ ɂ. Ɏɪɚɧɤɨ, Ʌɶɜɨɜ, ɍɤɪɚɢɧɚ 

ɂɋɉɈɅɖɁɈȼȺɇɂȿ ȻɂɈɅɈȽɂɑȿɋɄɈɃ ȺɄɌɂȼɇɈɋɌɂ ɆɂɄɊɈɈɊȽȺɇɂɁɆɈȼ 
ȺȻɈɊɂȽȿɇɇɈɃ ɆɂɄɊɈȻɂɈɌɕ ȾɅə ɍɌɂɅɂɁȺɐɂɂ ɌȿɏɇɈȽȿɇɇɕɏ ɈɌɏɈȾɈȼ 
ɍȽɈɅɖɇɈɃ ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ ɂ ɗɇȿɊȽȿɌɂɄɂ 

 

18.00 – ȿɤɫɤɭɪɫɿɹ ɞɨ ɇɚɰɿɨɧɚɥɶɧɨɝɨ ɧɚɭɤɨɜɨɝɨ ɰɟɧɬɪɭ “Іɧɫɬɢɬɭɬ ɜɢɧɨɝɪɚɞɚɪɫɬɜɚ ɿ ɜɢɧɨɪɨɛɫɬɜɚ 
ɿɦɟɧɿ ȼ.Є. Ɍɚʀɪɨɜɚ” ɇȺȺɇ ɍɤɪɚʀɧɢ (ɮɚɤɭɥɶɬɚɬɢɜɧɨ) 

 

 

 

10 ɜɟɪɟɫɧɹ 
(Ɏɪɚɧɰɭɡɶɤɢɣ ɛɭɥɶɜɚɪ 24/26, ɚɤɬɨɜɢɣ ɡɚɥ) 
 

10.00 – Ɂɚɫɿɞɚɧɧɹ ɫɟɤɰɿʀ  4. «Ɇɿɤɪɨɨɪɝɚɧɿɡɦɢ ɬɚ ʀɯ ɪɨɥɶ ɜ ɩɪɢɪɨɞɧɢɯ ɟɤɨɫɢɫɬɟɦɚɯ»  
Ƚɨɥɨɜɭɸɱɿ:  ɩɪɨɮ.  Ƚɪɭɛɿɧɤɨ ȼɚɫɢɥɶ ȼɚɫɢɥɶɨɜɢɱ (Ɍɟɪɧɨɩɿɥɶ, ɍɤɪɚʀɧɚ),  
                       ɩɪɨɮ. Ɏɿɥɿɩɨɜɚ Ɍɟɬɹɧɚ Ɉɥɟɝɿɜɧɚ (Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ)  

 

1. Ƚɪɭɛɿɧɤɨ ȼɚɫɢɥɶ ȼɚɫɢɥɶɨɜɢɱ, Ʌɭɰɿɜ Ⱥ. ȱ.  
Ɍɟɪɧɨɩɿɥɶɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɩɟɞɚɝɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ƚɧɚɬɸɤɚ, 
Ɍɟɪɧɨɩɿɥɶ, ɍɤɪɚʀɧɚ 

ɊȿȽɍɅəɐȱə ȻȱɈɋɂɇɌȿɁɍ ɅȱɉȱȾȱȼ ɍ CHLORELLA VULGARIS BEIJ. ȱɈɇȺɆɂ 
ɆȿɌȺɅȱȼ ȱ ȾɂɁɉȺɅɂȼɈɆ 

 

2. Ʉɨɥɨɦɿєɰɶ ɘɥɿɹ ȼɚɫɢɥɿɜɧɚ1, Ƚɪɢɝɨɪɸɤ ȱ. ɉ.1, Ȼɭɰɟɧɤɨ Ʌ. Ɇ.2, Ʌɿɫɨɜɢɣ Ɉ. Ⱥ.1 
1ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɛɿɨɪɟɫɭɪɫɿɜ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɍɤɪɚʀɧɢ, ɦ. Ʉɢʀɜ, ɍɤɪɚʀɧɚ 
2Іɧɫɬɢɬɭɬ ɦɿɤɪɨɛɿɨɥɨɝɿʀ ɿ ɜɿɪɭɫɨɥɨɝɿʀ ɿɦ. Ⱦ.Ʉ. Ɂɚɛɨɥɨɬɧɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ, ɦ. Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

ȻȺɄɌȿɊȱȺɅɖɇȱ ɏȼɈɊɈȻɂ ɊɈɋɅɂɇ ɌɈɆȺɌȱȼ ȼ ɍɆɈȼȺɏ ȼȱȾɄɊɂɌɈȽɈ ȱ 
ɁȺɄɊɂɌɈȽɈ ҐɊɍɇɌɍ ɍɄɊȺȲɇɂ 

 

3. ɑɟɤɚɥɨɜ ȼɚɫɢɥɶ Ⱥɧɚɬɨɥɿɣɨɜɢɱ, ȼɨɥɤɨɜɚ ɇ. ȿ.  
ɋɟɥɟɤɰɿɣɧɨ-ɝɟɧɟɬɢɱɧɢɣ ɿɧɫɬɢɬɭɬ – ɇɚɰɿɨɧɚɥɶɧɢɣ ɰɟɧɬɪ ɧɚɫɿɧɧєɡɧɚɜɫɬɜɚ ɬɚ 
ɫɨɪɬɨɜɢɜɱɟɧɧɹ, ɦ. Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

ɆɈɅȿɄɍɅəɊɇȺ ȱȾȿɇɌɂɎȱɄȺɐȱə ɁȻɍȾɇɂɄȺ ɎɍɁȺɊȱɈɁɇɈȽɈ ȼ'əɇȿɇɇə ɇɍɌɍ 
ɁȼɂɑȺɃɇɈȽɈ (CICER ARIETINUM L.) 

 

4. ɉɪɨɤɨɩɱɭɤ Ɉɥɟɧɚ ȱɝɨɪɿɜɧɚ 

Ɍɟɪɧɨɩɿɥɶɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɩɟɞɚɝɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ.  ȼ. Ƚɧɚɬɸɤɚ, Ɍɟɪɧɨɩɿɥɶ, ɍɤɪɚʀɧɚ 

ȺɄɍɆɍɅəɐȱə  ɎɈɋɎɈɊɍ  NASTURTIUM OFFICINALE R. BR. ɍ ɆɈȾȿɅɖɇɈɆɍ 
ȿɄɋɉȿɊɂɆȿɇɌȱ 

 

Ɂɚɤɪɢɬɬɹ ɤɨɧɮɟɪɟɧɰɿʀ 
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ɋɬɟɧɞɨɜɿ ɞɨɩɨɜɿɞɿ 
 

ɋɟɤɰɿɹ 1 

«Ȼɿɨɬɟɯɧɨɥɨɝɿʀ ɜ ɚɝɪɚɪɧɨɦɭ ɜɢɪɨɛɧɢɰɬɜɿ» 
 

1.1. Ɇɨɪɨɡ ɂ. ȼ., Ʌɨɛɚɧɨɤ Ⱥ. Ƚ. 
ɂɧɫɬɢɬɭɬ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɇȺɇ Ȼɟɥɚɪɭɫɢ, Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 

ɉɈɅɍɑȿɇɂȿ ɂ ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ɄɈɆɉɅȿɄɋɇɈȽɈ ɐȿɅɅɘɅɈɅɂɌɂɑȿɋɄɈȽɈ 
ɉɊȿɉȺɊȺɌȺ 
 

1.2. ɒɟɥɟɩ Ɍ.ȼ.1, Ȼɚɛɢɰɶɤɢɣ Ⱥ.ȱ.1, Ⱦɚɧɢɥɟɧɤɨ ɋ.Ƚ.2, Ȼɟɡɫɦɟɪɬɧɚ Ɉ.Ɉ.3, Ȼɨɣɤɨ Ɉ.Ⱥ.1 
1ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɛɿɨɪɟɫɭɪɫɿɜ ɿ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɍɤɪɚʀɧɢ,  Ʉɢʀɜ, ɍɤɪɚʀɧɚ 
2Іɧɫɬɢɬɭɬ ɩɪɨɞɨɜɨɥɶɱɢɯ ɪɟɫɭɪɫɿɜ ɇȺȺɇ ɜɭɥ. Є.ɋɜɟɪɫɬɸɤɚ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 
3Ʉɢʀɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ Ɍɚɪɚɫɚ ɒɟɜɱɟɧɤɚ , Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

ɈɋɈȻɅɂȼɈɋɌȱ ɆȱɄɊɈȻȱɈɅɈȽȱɑɇɈȽɈ ɋɄɅȺȾɍ ȺȼɌȿɇɌɂɑɇɈȲ ɁȺɄȺɊɉȺɌɋɖɄɈȲ 
ȻɊɂɇɁɂ 
 

1.3. ȼɟɥɢɤɫɚɪ ɋ. Ƚ. , Ʌɟɦɚɧɨɜɚ ɇ. Ȼ.  
ɂɧɫɬɢɬɭɬ ɝɟɧɟɬɢɤɢ, ɮɢɡɢɨɥɨɝɢɢ ɢ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ ȺɇɆ, Ʉɢɲɢɧɷɭ, Ɇɨɥɞɨɜɚ 

BɅɂəɇɂȿ ɄɈɆȻɂɇȺɐɂɂ ɆɂɄɊɈɗɅȿɆȿɇɌɈȼ ɂ ȻȺɄɌȿɊɂȺɅɖɇɕɏ ɒɌȺɆɆɈȼ ɇȺ 
ɎɈɌɈɋɂɇɌȿɌɂɑȿɋɄɍɘ ȺɄɌɂȼɇɈɋɌɖ ɅɂɋɌɖȿȼ ɂ ɊɈɋɌ ɋȺɀȿɇɐȿȼ ȼɂɇɈȽɊȺȾȺ 
 

1.4. Ƚɨɪɛɚɬɸɤ ȱ. Ɋ.1, Ƚɧɚɬɸɤ ȱ. ɋ.2,  Ɍɪɨɹɧɨɜɫɶɤɚ Ʌ. ȼ.2,  ɀɚɥɿɣ ɇ. A.3,  Ȼɚɧɧɢɤɨɜɚ Ɇ. Ɉ.4, 
Ɇɨɪɝɭɧ Ȼ. ȼ. 4 

1ІɄȻȽІ ɇȺɇ ɍɤɪɚʀɧɢ, ɦ. Ʉɢʀɜ, ɍɤɪɚʀɧɚ 
2ɇɌɍɍ «ɄɉІ», ɦ. Ʉɢʀɜ, ɍɤɪɚʀɧɚ 
3ɇɍɏɌ, ɦ.Ʉɢʀɜ, ɍɤɪɚʀɧɚ 
4ІɄȻȽІ ɇȺɇ ɍɤɪɚʀɧɢ, ɦ. Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

ȼɂɁɇȺɑȿɇɇə ɇȺəȼɇɈɋɌȱ ɌȺ ȿɄɋɉɊȿɋȱȲ ɌɊȺɇɋȽȿɇȱȼ ɉȱɋɅə AGROBACTERIUM-

ɈɉɈɋȿɊȿȾɄɈȼȺɇɈȲ ɌɊȺɇɋɎɈɊɆȺɐȱȲ ɉɒȿɇɂɐȱ TRITICUM AESTIVUM L. ɋɈɊɌȱȼ 
ɁɂɆɈəɊɄȺ ɌȺ ɉɈȾɈɅəɇɄȺ 
 

1.5. Ʉɚɥɚɰɤɚɹ ɀ. ɇ.1, Ʌɚɦɚɧ ɇ. Ⱥ.1, Ɇɢɧɤɨɜɚ ȼ. ȼ.1, Ɇɨɥɱɚɧ Ɉ.ȼ.2 
1ɂɧɫɬɢɬɭɬ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɛɨɬɚɧɢɤɢ ɢɦ. ȼ. Ɏ. Ʉɭɩɪɟɜɢɱɚ ɇȺɇ Ȼɟɥɚɪɭɫɢ, Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 
2ɂɧɫɬɢɬɭɬ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɇȺɇ Ȼɟɥɚɪɭɫɢ, ɝ. Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 

ȼɅɂəɇɂȿ ɌɊȿɉȿɅȺ ȼ ɋɈɋɌȺȼȿ ɄɈɊɇȿɈȻɂɌȺȿɆɈɃ ɋɊȿȾɕ ɇȺ 
ɊɈɋɌɋɌɂɆɍɅɂɊɍɘɓȿȿ ȾȿɃɋɌȼɂȿ ɂɇɌɊɈȾɍɐɂɊɈȼȺɇɇɈȽɈ ȻȺɄɌȿɊɂȺɅɖɇɈȽɈ 
ɉɊȿɉȺɊȺɌȺ 
 

1.6. Melnykova N.1, Ferus P.2, Bošiakovп D.2, 3, Kots S.1 
1Institute of Plant Physiology and Genetics of NASU, Kyiv, Ukraine 
2Institute of Forest Ecology SAS, Vieskanad Ћitavou, Slovakia 
3University of Constantine the Philosopher, Nitra, Slovakia 

MICROBIAL INOCULATION AS A WAY TO AFFECT BLACK LOCUST SEEDLING GROWTH 

AND DEVELOPMENT 
 

1.7. ɋɤɨɪɨɯɨɞ ȱ. Ɉ., Ʉɢɪɢɱɟɧɤɨ Ⱥ. Ɇ., Ɋɨɣ Ⱥ. Ɉ. 
Іɧɫɬɢɬɭɬ ɦɿɤɪɨɛɿɨɥɨɝɿʀ ɿ ɜɿɪɭɫɨɥɨɝɿʀ ɿɦ. Ⱦ.Ʉ. Ɂɚɛɨɥɨɬɧɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

ȺɇɌɂȼȱɊɍɋɇȺ Ⱦȱə ɄɍɅɖɌɍɊȺɅɖɇɈȲ ɊȱȾɂɇɂ BACILLUSSUBTILIS ȱɆȼ ȼ-7023 ɓɈȾɈ 
ȼȱɊɍɋɍ ɌɘɌɘɇɈȼɈȲ ɆɈɁȺȲɄɂ ɇȺ ɅɂɋɌəɏ ȾɍɊɆȺɇɍ 
 

1.8. ȱɜɚɧɿɰɚ ȼ. ɘ.   
Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ І.І. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

ȾɈɋɅȱȾɀȿɇɇə ɉɈɅȱɎɍɇɄɐȱɈɇȺɅɖɇɂɏ ɄɈɊɂɋɇɂɏ ȼɅȺɋɌɂȼɈɋɌȿɃ 
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ɋɟɤɰɿɹ 2 

«ɉɪɢɪɨɞɧɿ ɬɚ ɲɬɭɱɧɿ ɫɩɨɥɭɤɢ ɹɤ ɪɟɝɭɥɹɬɨɪɢ ɪɨɫɬɭ ɬɚ ɡɚɯɢɫɬɭ ɪɨɫɥɢɧ» 
 

2.1. Ɍɨɥɤɚɱɨɜɚ  ɇ.ȼ.1, Ʉɨɦɚɪɨɜɫɶɤɚ-ɉɨɪɨɯɧɹɜɟɰɶ Ɉ.Ɂ.2, Ɇɚɪɿɧɰɨɜɚ ɇ.Ƚ. 2, ɀɭɪɚɯɿɜɫɶɤɚ Ʌ.Ɋ. 2, 
ɋɬɚɞɧɢɰɶɤɚ ɇ.Є.2, Ȼɚɪɚɧɨɜɢɱ Ⱦ.Ȼ. 2,  ɇɨɜɿɤɨɜ ȼ.ɉ.2 

1ɇɿɤɿɬɫɶɤɢɣ ɛɨɬɚɧɿɱɧɢɣ ɫɚɞ – ɇɚɰɿɨɧɚɥɶɧɢɣ ɧɚɭɤɨɜɢɣ ɰɟɧɬɪ,  əɥɬɚ, Ʉɪɢɦ 
2 ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 

ɊȱɋɌɊȿȽɍɅɘɘɑȺ ȺɄɌɂȼɇȱɋɌɖ ɋɌȿɊɈȲȾɇɂɏ ȽɅȱɄɈɁɂȾȱȼ ɐɂȻɍɅɖ 
 

2.2. ɏɭɪɲɤɚɣɧɟɧ Ɍ.ȼ.1,  ɒɟɪɲɭɧɨɜɚ Ɉ.ɇ.2, Ʌɨɛɚɧɨɜ Ⱥ.ɘ. 2 
1ɂɧɫɬɢɬɭɬ ɯɢɦɢɢ Ʉɨɦɢ ɇɐ ɍɪɈ ɊȺɇ, ɋɵɤɬɵɜɤɚɪ, Ɋɨɫɫɢɹ 
2ɇɂɂɋɏ Ɋɟɫɩɭɛɥɢɤɢ Ʉɨɦɢ Ɋɨɫɫɟɥɶɯɨɡɚɤɚɞɟɦɢɢ, ɋɵɤɬɵɜɤɚɪ, Ɋɨɫɫɢɹ 

ȼɅɂəɇɂȿ ȻɂɈɉɊȿɉȺɊȺɌȺ ȼɗɊȼȺ ɇȺ ɍɊɈɀȺɃɇɈɋɌɖ ɋȿɇɈɄɈɋɇɕɏ ɌɊȺȼ 
 

2.3. Ɇɟɥɶɧɢɤɨɜɚ ȿ.ȼ., Ʉɨɪɵɬɶɤɨ Ʌ.Ⱥ. 
Ƚɇɍ «ɂɧɫɬɢɬɭɬ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɛɨɬɚɧɢɤɢ ɢɦ. ȼ.Ɏ. Ʉɭɩɪɟɜɢɱɚ ɇȺɇ Ȼɟɥɚɪɭɫɢ», Ɇɢɧɫɤ, 
Ɋɟɫɩɭɛɥɢɤɚ Ȼɟɥɚɪɭɫɶ 

ɌȿɊȺɉȿȼɌɂɑȿɋɄȺə ɎɍɇɄɐɂə ȺɆɂɇɈɄɂɋɅɈɌ ȼ ɁȺɓɂɌȿ Ɋɀɂ (SECALECEREALEL.) 

ɈɌ ɊɀȺȼɑɂɇɇɈɃ ɂɇɎȿɄɐɂɂ (PUCCINIA DISPERSA ERIKS ET. HENN.) 
 

2.4. Ɂɿɧɱɟɧɤɨ Ɉ.1, Ɂɿɧɱɟɧɤɨ ȼ.1, ɉɨɧɨɦɚɪɟɧɤɨ ɋ.2 

1ɀɢɬɨɦɢɪɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɝɪɨɟɤɨɥɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, ɦ. ɀɢɬɨɦɢɪ, ɍɤɪɚʀɧɚ. 
2Ⱦɉ ɆɇɌɐ «Ⱥɝɪɨɛɿɨɬɟɯ» ɇȺɇ ɿ ɆɈɇ ɍɤɪɚʀɧɢ,  Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

ȿɄɈɅɈȽȱɑɇȱ ȺɋɉȿɄɌɂ ȼɂɊɈɓɍȼȺɇɇə ɆȱɋɄȺɇɌɍɋȺ ȽȱȽȺɇɌɋɖɄɈȽɈ, ɄȺɊɌɈɉɅȱ 
ɌȺ ȼȱȼɋȺ 
 

2.5. Ʉɚɩɪɿɣ Ɇ.Ɇ.1, Ƚɪɢɰɚєɧɤɨ Ɂ.Ɇ.1, ɉɨɧɨɦɚɪɟɧɤɨ ɋ.ɉ.2 
1ɍɦɚɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɫɚɞɿɜɧɢɰɬɜɚ, ɦ. ɍɦɚɧɶ, ɍɤɪɚʀɧɚ  
2Ⱦɉ ɆɇɌɐ «Ⱥɝɪɨɛɿɨɬɟɯ» ɇȺɇ ɿ ɆɈɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

ɉȿɊɋɉȿɄɌɂȼɂ ɄɈɆɉɈɁɂɐȱɃ ɊȺɆɇɈɅȱɉȱȾɇɂɏ ȺɇɌȺȽɈɇȱɋɌɂɑɇȺ ȺɄɌɂȼɇȱɋɌɖ Ɂ 
ȿɌɂɅɌȱɈɋɍɅɖɎɈɇȺɌɈɆ ȾɅə ɁȺɋɈȻȱȼ ɁȺɏɂɋɌɍ ɊɈɋɅɂɇ 
 

2.6. ɉɨɧɨɦɚɪɟɧɤɨ ɋ.ɉ.1, Ɇɟɥɶɧɢɤɨɜ Ɉ.ȼ.1 

1Ⱦɉ «Ɇɿɠɜɿɞɨɦɱɢɣɧɚɭɤɨɜɨ-ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɰɟɧɬɪ «Ⱥɝɪɨɛɿɨɬɟɯ» ɇȺɇ ɬɚ ɆɈɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ 

ɇȺɄɈɉɂɑȿɇɇə ɋ02 ɁȺ ȼɂɄɈɊɂɋɌȺɇɇə ȻȱɈɊȿȽɍɅəɌɈɊȱȼ ɊɈɋɌɍ ɊɈɋɅɂɇ 
 

2.7. Ponomarenko S.P.1, Petrenko A.N.1, Pidberezko I.N.2  
1 SE ISTC Agrobiotech, NAS and MES of Ukraine, Kyiv, Ukraine 
2 Institute for Potato Research, NAAS, vil. Nemishayevo, Kyiv region, Ukraine 

APPLICATION OF THE BIOSTIMULANTS STIMPO AND REGOPLANT ON POTATO 
 

2.8. Ʉɚɪɩɟɧɤɨ ȱ.ȼ.1, Ʌɭɛɟɧɟɰɶ ȼ.ȱ.2, Ʉɚɪɩɟɧɤɨ Ɉ.ə.2, Ɇɿɞɹɧɚ Ƚ.Ƚ.1, ɇɨɜɿɤɨɜ ȼ.ɉ.2 
1ȼɿɞɞɿɥɟɧɧɹ ɮɿɡɢɤɨ-ɯɿɦɿʀ ɝɨɪɸɱɢɯ ɤɨɩɚɥɢɧ ІɧɎɈȼ ɿɦ. Ʌ. Ɇ. Ʌɢɬɜɢɧɟɧɤɚ ɇȺɇ ɍɤɪɚʀɧɢ, Ʌɶɜɿɜ 
2ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 

ɉȿɊɋɉȿɄɌɂȼɂ ɄɈɆɉɈɁɂɐȱɃ ɊȺɆɇɈɅȱɉȱȾɇɂɏ ȻȱɈɉȺɊ Ɂ ȿɌɂɅɌȱɈɋɍɅɖɎɈɇȺɌɈɆ 
ȾɅə ɁȺɋɈȻȱȼ ɁȺɏɂɋɌɍ ɊɈɋɅɂɇ 
 

2.9. Ʉɪɵɬɵɧɫɤɚɹ ȿ.ɇ., ɋɨɥɨɜɟɣ ɂ.ȼ.  
Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 

ɗɅȿɄɌɊɂɑȿɋɄȺə ɊȿȺɄɐɂə ɉɅȺɁɆȺɌɂɑȿɋɄɈɃ ɆȿɆȻɊȺɇɕ ɄɅȿɌɈɄ NITELLA 

FLEXILIS ɇȺ ȾȿɃɋɌȼɂȿ ȽɅɂɐɂɇȺ 
 

2.10. Ʌɟɞɟɧɶɨɜ ɋ.ɘ.1, ɋɟɦɟɧɨ Ɉ.ȼ.2 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɛɨɬɚɧɿɱɧɢɣ ɫɚɞ ɿɦ. Ɇ.Ɇ. Ƚɪɢɲɤɚ  ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

ɁȺɋɌɈɋɍȼȺɇɇə ȿɄɋɌɊȺɄɌȱȼ ɅȱɄȺɊɋɖɄɂɏ ɊɈɋɅɂɇ-ȱɇɋȿɄɌɂɐɂȾȱȼ ɉɊɈɌɂ 
ɒɄȱȾɇɂɄȱȼ ȼ ɍɆɈȼȺɏ ɁȺɄɊɂɌɈȽɈɌȺ ȼȱȾɄɊɂɌɈȽɈ ȽɊɍɇɌɍ 
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2.11. Ɇɨɧɶɤɚ ɇ.ə.1, ɇɚɤɨɧɟɱɧɚ Ⱥ.ȼ.1, ɏɨɦɿɰɶɤɚ Ƚ.Ɇ.1, ȼɚɫɢɥɸɤ ɋ.ȼ.1, Ʉɚɪɩɟɧɤɨ ȱ.ȼ.2,  
Ʉɭɲɧɿɪ ɇ.ȼ.1, ɇɨɜɿɤɨɜ ȼ.ɉ.1, Ʌɭɛɟɧɟɰɶ ȼ.ȱ.1. 

1ɇɚɰɿɨɧɚɥɶɧɢɣɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 
2ȼɿɞɞɿɥɟɧɧɹɮɿɡɢɤɨ-ɯɿɦɿʀ ɝɨɪɸɱɢɯ ɤɨɩɚɥɢɧ Іɧɫɬɢɬɭɬɭ ɮɿɡɢɤɨ-ɨɪɝɚɧɿɱɧɨʀ ɯɿɦɿʀ ɿ ɜɭɝɥɟɯɿɦɿʀ ɿɦ. Ʌ.Ɇ. 
Ʌɢɬɜɢɧɟɧɤɚ ɇȺɇ ɍɤɪɚʀɧɢ, Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 

ȺɇɌɂȻȺɄɌȿɊȱȺɅɖɇȺ Ⱦȱə ȺɅɄȱɅɈȼɂɏ ȱ ȺɅɄȱɅɁȺɆȱɓȿɇɂɏ ȿɋɌȿɊȱȼ 
ȻȿɇɁȿɇɌȱɈɋɍɅɖɎɈɄɂɋɅɈɌ 
 

2.12. Ɍɸɬɸɧɧɢɤɨɜɚ ȿ.Ɇ., ɉɥɨɬɧɢɤɨɜɚ Ɍ.ȼ. 
ɎȽȻɇɍ «ȼɫɟɪɨɫɫɢɣɫɤɢɣ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ ɬɚɛɚɤɚ, ɦɚɯɨɪɤɢ ɢ ɬɚɛɚɱɧɵɯ 
ɢɡɞɟɥɢɣ», Ʉɪɚɫɧɨɞɚɪ,  Ɋɨɫɫɢɹ 

ɂɁɍɑȿɇɂȿ ȾȿɃɋɌȼɂə ɊȿȽɍɅəɌɈɊȺ ɊɈɋɌȺ ɗɆɂɋɌɂɆ ɋ ɉɊɂ ȼɕɊȺɓɂȼȺɇɂɂ 
ɌȺȻȺɄȺ 
 

2.13. əɪɟɦɤɟɜɢɱ ȿ.ɋ.1, ɋɟɦɟɧɸɤ ɂ.ȼ.2, Ɏɢɝɭɪɤɚ Ɉ.Ɇ.1, Ʉɚɪɩɟɧɤɨ ȿ.ȼ.2, ɇɨɜɢɤɨɜ ȼ.ɉ.1 
1ɇɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ «Ʌɶɜɨɜɫɤɚɹ ɩɨɥɢɬɟɯɧɢɤɚ», Ʌɶɜɿɜ, ɍɤɪɚɢɧɚ 
2Ɉɬɞɟɥɟɧɢɟ ɮɢɡɢɤɨ-ɯɢɦɢɢ ɝɨɪɸɱɢɯ ɢɫɤɨɩɚɟɦɵɯ ɂɧɎɈȼ ɢɦ. Ʌ. ɇ. Ʌɢɬɜɢɧɟɧɤɨ ɇȺɇɍ, ɍɤɪɚɢɧɚ 

ȺɇɌɂɈɄɋɂȾȺɇɌɇȺə ȺɄɌɂȼɇɈɋɌɖ ȽɍɆɂɇɈȼɕɏ ɄɂɋɅɈɌ IN VITRO 
 

2.14. Ʉɪɢɱɤɨɜɫɶɤɚ  Ⱥ.Ɇ., Ȼɨɥɿɛɪɭɯ Ʌ.Ⱦ., ɀɭɪɚɯɿɜɫɶɤɚ Ʌ.Ɋ., Ɇɚɪɿɧɰɨɜɚ ɇ.Ƚ., Ʉɭɲɧɿɪ ɇ.ȼ, 
Ƚɭɛɢɰɶɤɚ ȱ.ȱ., ɏɨɦɟɧɤɨ Ɉ.ȱ, ɇɨɜɿɤɨɜ ȼ.ɉ. 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», ɤɚɮɟɞɪɚ Ɍɟɯɧɨɥɨɝɿʀ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ 
ɫɩɨɥɭɤ, ɮɚɪɦɚɰɿʀ ɬɚ ɛɿɨɬɟɯɧɨɥɨɝɿʀ, ɆɈɇ ɍɤɪɚʀɧɢ,  Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 

ɉɊɈȻɅȿɆɂ ȻȱɈȿɌɂɄɂ ɌȺ ȻȱɈȻȿɁɉȿɄɂ: ɁȺɋɌɈɋɍȼȺɇɇə ȻȱɈɌȿɏɇɈɅɈȽȱɑɇɂɏ 
ɌȿɏɇɈɅɈȽȱɃ ɍ ɎȺɊɆȺɐȱȲ 
 

2.15. ɀɢɥɤɢɛɚɟɜ Ɉ.Ɍ.1, Ɇɭɯɚɦɚɞɢɟɜ ɋ.ɇ.2, ɒɨɢɧɛɟɤɨɜɚ ɋ.Ⱥ.1, Ȼɚɯɬɚɲ Ʉ.ɇ. 1,  
Ȼɢɫɟɧɨɜɚ ɇ.Ɇ. 1, ɋɚɝɵɧɞɵɤɨɜɚ ɋ.Ɂ.1 

1Ʉɚɡɚɯɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ ɚɥɶ-Ɏɚɪɚɛɢ, Ⱥɥɦɚɬɵ, Ʉɚɡɚɯɫɬɚɧ  
2Ʉɚɡɚɯɫɤɢɣ ɇɂɂ ɡɚɳɢɬɵ ɢ ɤɚɪɚɧɬɢɧɚ ɪɚɫɬɟɧɢɣ, Ⱥɥɦɚɬɵ, Ʉɚɡɚɯɫɬɚɧ 

ɗɎɎȿɄɌɂȼɇɈɋɌɖ ɉɊɂɆȿɇȿɇɂə ɋɌɂɆɍɅəɌɈɊɈȼ ɊɈɋɌȺ ȾɅə ɍɅɍɑɒȿɇɂə 
ɄȺɑȿɋɌȼȺ ɋȿəɇɐȿȼ Ɍəɇɖ ɒȺɇɖɋɄɈɃ ȿɅɂ (PICEA SCHRENKIANA) 

 

ɋɟɤɰɿɹ  3 

«Ȼɿɨɬɟɯɧɨɥɨɝɿʀ ɞɥɹ ɡɚɯɢɫɬɭ ɩɪɢɪɨɞɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ  
ɬɚ ɡɧɟɲɤɨɞɠɟɧɧɹ ɩɪɨɦɢɫɥɨɜɢɯ ɜɿɞɯɨɞɿɜ» 

 

3.1. Ʉɨɧɟɱɧɚ Ɋ.Ɍ.1, ɉɟɬɪɿɧɚ Ɋ.Ɉ.1, Ɏɟɞɨɪɨɜɚ Ɉ.ȼ.1, Ʉɭɪɤɚ Ɇ.ɋ.1, Ɇɢɥɹɧɢɱ Ⱥ.Ɉ.1,  
əɫɿɰɶɤɚ-Ɇɿɫɹɤ ȱ.2, ȼɟɱɨɪɟɤ ɉ.2, ɇɨɜɿɤɨɜ ȼ.ɉ.1 

1ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 
2Ɉɩɨɥɶɫɶɤɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, Ɉɩɨɥɟ, ɉɨɥɶɳɚ 

ȺɅɖɌȿɊɇȺɌɂȼɇɂɃ ȻȱɈɌȿɏɇɈɅɈȽȱɑɇɂɃ ɆȿɌɈȾ ɈȾȿɊɀȺɇɇə ȻȱɈɆȺɋɂ  
GENTIANA LUTEA L 
 

3.2. Ʉɨɫɬɟɧɟɜɢɱ Ⱥ.Ⱥ., ɉɚɜɥɸɤ Ⱥ.ɇ., ɋɚɩɭɧɨɜɚ Ʌ.ɂ. 
ɂɧɫɬɢɬɭɬ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɇȺɇ Ȼɟɥɚɪɭɫɢ, Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 

ɆɈɅɈɑɇȺə ɋɕȼɈɊɈɌɄȺ ɄȺɄ ɈɋɇɈȼȺ ɉɈɅɍɑȿɇɂə ȼɇȿɄɅȿɌɈɑɇɈɃ  
ɜ-ȽȺɅȺɄɌɈɁɂȾȺɁɕ ȻȺɄɌȿɊɂȺɅɖɇɈȽɈ ɉɊɈɂɋɏɈɀȾȿɇɂə 
 

3.3. Grodzinsky D.   ,  Shylina Yu., Pchelovska S., Litvinov S., Sokolova D., Zhuk V., Tonkal L., 

Salivon A., Nesterenko O. 
The Institute of Cell Biology and Genetic Engineering of the NASU, Kyiv, Ukraine 
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3.4.  ɒɜɟɞ Ɉ.Ɇ., ɉɟɬɪɿɧɚ Ɋ.Ɉ., əɪɟɦɤɟɜɢɱ Ɉ.ɋ., ɋɢɞɨɪɨɜɚ Ɍ. Ȼ., ɒɜɟɞ Ɉ.ȼ., ɇɨɜɿɤɨɜ ȼ ɉ. 
1ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», ɤɚɮɟɞɪɚ Ɍɟɯɧɨɥɨɝɿʀ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ 
ɫɩɨɥɭɤ, ɮɚɪɦɚɰɿʀ ɬɚ ɛɿɨɬɟɯɧɨɥɨɝɿʀ, ɆɈɇ ɍɤɪɚʀɧɢ, Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 

ɉȿɊɋɉȿɄɌɂȼȺ ɁȺɋɌɈɋɍȼȺɇɇə   ȻȱɈȱɇȾɂɄȺɌɈɊɇɂɏ ɄɈɆɉɈɇȿɇɌȱȼ 
ȻȱɈȱɇɀȿɇȿɊɇɂɏ ɋɌȺȼɄȱȼ 

 

3.5. ȼɚɫɢɥɶєɜɚ Ɍ. ȼ., Ȼɥɚɣɞɚ ȱ. Ⱥ., ɋɥɸɫɚɪɟɧɤɨ Ʌ. ȱ., ɒɭɥɹɤɨɜɚ ɋ. Ɇ.  
Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ І.І. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

ȼɂɄɈɊɂɋɌȺɇɇə ɊȱɁɇɂɏ ȽɊɍɉ ȻȺɄɌȿɊȱɃ ɍ ȻȱɈɌȿɏɇɈɅɈȽȱɑɇɂɏ ɉɊɈɐȿɋȺɏ 
ȼɂɅɍȽɈȼɍȼȺɇɇə ɆȿɌȺɅȱȼ 
 

3.6.  Ⱦɠɚɦɛɟɤ Ɉ. Ⱥ., Ⱦɠɚɦɛɟɤ Ɉ. ȱ., Ȼɥɚɣɞɚ ȱ. Ⱥ., ȼɚɫɢɥɶєɜɚ Ɍ. ȼ., ɋɥɸɫɚɪɟɧɤɨ Ʌ. ȱ. 
Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ І.І. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

ȿɅȿɄɌɊɈɏȱɆȱɑɇȱ ȾɈɋɅȱȾɀȿɇɇə ɉɊɈɐȿɋɍ ȻȱɈȼɂɅɍȽɈȼɍȼȺɇɇə ȼȱȾȼȺɅɍ 
ȼɍȽɅȿɁȻȺȽȺɑȿɇɇə ɍ ɋɄɅȺȾȱ ɉɈɊɂɋɌɈȽɈ ȿɅȿɄɌɊɈȾȺ 
 

3.7. ɒɭɥɹɤɨɜɚ ɋ. Ɇ., ȼɚɫɢɥɶєɜɚ Ɍ. ȼ., Ȼɥɚɣɞɚ ȱ. Ⱥ 

Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ І.І. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

ȼɉɅɂȼ ɌȿɏɇɈȽȿɇɇɂɏ ȼȱȾɏɈȾȱȼ ɇȺ ɉɊɈɊɈɋɌȺɇɇə ɇȺɋȱɇɇə 
 

3.8. ȼɚɫɢɥɶɟɜɚ ɇ. ɘ., Ȼɥɚɣɞɚ ɂ. Ⱥ., ɇɟɳɟɪɟɬ Ʌ. ɋ.  
Ɉɞɟɫɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ ɂ.ɂ. Ɇɟɱɧɢɤɨɜɚ, ɝ. Ɉɞɟɫɫɚ, ɍɤɪɚɢɧɚ 

ɈɉɊȿȾȿɅȿɇɂȿ ɈɉɌɂɆȺɅɖɇɕɏ ɉȺɊȺɆȿɌɊɈȼ ȼɕɓȿɅȺɑɂȼȺɇɂə ɆȿɌȺɅɅɈȼ ɂɁ 
ɉɈɊɈȾɇɕɏ ɈɌȼȺɅɈȼ ɅɖȼɈȼɋɄɈ-ȼɈɅɕɇɋɄɈȽɈ ɍȽɈɅɖɇɈȽɈ ȻȺɋɋȿɃɇȺ 
 

3.9. Ƚɚɣɞɚɦɚɤɚ ɋ.ɇ., Ɇɭɪɵɝɢɧɚ ȼ.ɉ., Ƚɥɚɞɱɟɧɤɨ Ɇ.Ⱥ. 
ɏɢɦɢɱɟɫɤɢɣ ɮɚɤɭɥɶɬɟɬ Ɇɨɫɤɨɜɫɤɨɝɨ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɢɦɟɧɢ Ɇ.ȼ. Ʌɨɦɨɧɨɫɨɜɚ, 
Ɇɨɫɤɜɚ 

ɊȺɁɆəȽɑȿɇɂȿ ȻɂɌɍɆɂɇɈɁɇɈɃ ɄɈɊɄɂ ȼ ɉɊɈɐȿɋɋȿ ȻɂɈɊȿɆȿȾɂȺɐɂɂ 
ȼȿɊɏɈȼɈȽɈ ȻɈɅɈɌȺ ɋ ɁȺɋɌȺɊȿɅɕɆ ɇȿɎɌəɇɕɆ ɁȺȽɊəɁɇȿɇɂȿɆ. 
ɅȺȻɈɊȺɌɈɊɇɕȿ ɂɋɉɕɌȺɇɂə 
 

3.10. Ƚɥɭɲɟɧɶ ȿ.Ɇ., ɉɟɬɪɨɜɚ Ƚ.Ɇ., ɒɚɤɭɧ Ɍ.ɉ. 
ɂɧɫɬɢɬɭɬ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɇȺɇ Ȼɟɥɚɪɭɫɢ,  Ɇɢɧɫɤ, Ɋɟɫɩɭɛɥɢɤɚ Ȼɟɥɚɪɭɫɶ 

ȻɂɈɋɈɊȻɐɂɈɇɇɕɃ ɉɊȿɉȺɊȺɌ ɊɈȾɈȻȿɅ-Ɍɇ ȾɅə ɊȿɄɍɅɖɌɂȼȺɐɂɂ 
ɇȿɎɌȿɁȺȽɊəɁɇȿɇɇɕɏ ɌȿɊɊɂɌɈɊɂɃ ȻȿɅȺɊɍɋɂ 
 

3.11. Ƚɨɪɲɤɨɜɚ Ɉ. Ƚ., ȱɥɶɱɟɧɤɨ Ɉ. Ɇ. 
Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ І.І. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

ɁȺɋɌɈɋɍȼȺɇɇə ȻȺɄɌȿɊȱɃ ɊɈȾɍ ɊSEUDЇMЇІAS ȼ ȻȱɈɌȿɏɇɈɅɈȽȱəɏ ɈɑɂɋɌɄɂ 
ȼɈȾɂ ȼȱȾ ɉɈɅɅɘɌȺɇɌȱȼ 
 

ɋɟɤɰɿɹ  4 

«Ɇɿɤɪɨɨɪɝɚɧɿɡɦɢ ɬɚ ʀɯ ɪɨɥɶ ɜ ɩɪɢɪɨɞɧɢɯ ɟɤɨɫɢɫɬɟɦɚɯ» 
 

4.1.  əɪɟɦɤɟɜɢɱ Ɉ. ɋ.,  Ɂɚɹɪɧɸɤ ɇ. Ʌ., ɑɟɪɜɟɰɨɜɚ ȼ. Ƚ., ɒɜɟɞ Ɉ. ȼ., Ʉɥɚɩ ə. Ⱥ.,  ɇɨɜɿɤɨɜ ȼ. ɉ.  

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 

ȼɉɅɂȼ ɎȱɁɂɑɇɂɏ ɉɈɅȱȼ ɇȺ ɄɍɅɖɌɍɊɍ SACCHARЇMВCES CEREVISIAE əɄ ɆȿɌɈȾ 
ɉɈɄɊȺɓȿɇɇə ɁȻɊɈȾɀȿɇɇə 
 

4.2.  Boyko A.A.1, Zhuminska G.I.2, Lukina A.V.2, Zakernichnaya I.V.2, Ivanytsia V.A.2, Tovkach F.I.1 
1Zabolotny Institute of Microbiology and Virology, Kyiv, Ukraine 
2Odesa I.I. Mechnikov National University, Odesa, Ukraine   

ɆɈɀɅɂȼȱɋɌɖ ȻȱɈɄɈɇɌɊɈɅɘ ȻȺɄɌȿɊȱɃ ȺɋɈɐȱɃɈȼȺɇɂɏ Ɂ ɊɈɋɅɂɇȺɆɂ ɁȺ 
ȾɈɉɈɆɈȽɈɘ ɋɉȿɐɂɎȱɑɇɂɏ ȻȺɄɌȿɊȱɈɎȺȽȱȼ 
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ɍɫɬɚɧɨɜɢ ɬɚ ɩɿɞɩɪɢєɦɫɬɜɚ - ɭɱɚɫɧɢɤɢ ɤɨɧɮɟɪɟɧɰɿʀ 
 

1. Ⱥɫɨɰɿɚɰɿɹ «Ȼɿɨɤɨɧɜɟɪɫɿɹ», Іɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤ, ɍɤɪɚʀɧɚ 

2. ȼɿɞɞɿɥɟɧɧɹ ɮɿɡɢɤɨ-ɯɿɦɿʀ ɝɨɪɸɱɢɯ ɤɨɩɚɥɢɧ ІɧɎɈȼ ɿɦ. Ʌ.Ɇ. Ʌɢɬɜɢɧɟɧɤɚ ɇȺɇ ɍɤɪɚʀɧɢ, 

Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 

3. Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɚɝɪɚɪɧɨ-ɟɤɨɧɨɦɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ,  Ⱦɧɿɩɪɨ, ɍɤɪɚʀɧɚ 

4. Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. Ɉɥɟɫɹ Ƚɨɧɱɚɪɚ, Ⱦɧɿɩɪɨ, ɍɤɪɚʀɧɚ 

5. Ⱦɉ «Ɇɿɠɜɿɞɨɦɱɢɣ ɧɚɭɤɨɜɨ-ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɰɟɧɬɪ «Ⱥɝɪɨɛɿɨɬɟɯ» ɇȺɇ ɬɚ ɆɈɇ ɍɤɪɚʀɧɢ,   
Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

6. ɀɢɬɨɦɢɪɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ Іɜɚɧɚ Ɏɪɚɧɤɚ, ɀɢɬɨɦɢɪ, ɍɤɪɚʀɧɚ 

7. ɀɢɬɨɦɢɪɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɝɪɨɟɤɨɥɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ,  ɀɢɬɨɦɢɪ, ɍɤɪɚʀɧɚ 

8. ɂɧɫɬɢɬɭɬ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɢ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɇȺȺɇ, ɑɟɪɧɢɝɨɜ, ɍɤɪɚɢɧɚ 

9. Іɧɫɬɢɬɭɬ ɛɨɬɚɧɿɤɢ ɿɦ. Ɇ. Ƚ. ɏɨɥɨɞɧɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ,  Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

10. Іɧɫɬɢɬɭɬ ɤɥɿɬɢɧɧɨʀ ɛɿɨɥɨɝɿʀ ɬɚ ɝɟɧɟɬɢɱɧɨʀ ɿɧɠɟɧɟɪɿʀ ɇȺɇ ɍɤɪɚʀɧɢ,   Ʉɢʀɜ,  ɍɤɪɚʀɧɚ 

11. Іɧɫɬɢɬɭɬ ɦɿɤɪɨɛɿɨɥɨɝɿʀ ɿ ɜɿɪɭɫɨɥɨɝɿʀ ɿɦ. Ⱦ.Ʉ. Ɂɚɛɨɥɨɬɧɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

12. Іɧɫɬɢɬɭɬ ɩɪɨɞɨɜɨɥɶɱɢɯ ɪɟɫɭɪɫɿɜ ɇȺȺɇ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

13. Іɧɫɬɢɬɭɬ ɯɚɪɱɨɜɨʀ ɛɿɨɬɟɯɧɨɥɨɝɿʀ ɬɚ ɝɟɧɨɦɿɤɢ ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

14. Ʉɢʀɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ Ɍɚɪɚɫɚ ɒɟɜɱɟɧɤɚ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

15. Ʌɶɜɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɝɪɚɪɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 

16. Ʌɶɜɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ Іɜɚɧɚ Ɏɪɚɧɤɚ, Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 

17. ɇɚɰɿɨɧɚɥɶɧɢɣ ɛɨɬɚɧɿɱɧɢɣ ɫɚɞ ɿɦ. Ɇ.Ɇ. Ƚɪɢɲɤɚ  ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

18. ɇɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɍɤɪɚʀɧɢ «Ʉɢʀɜɫɶɤɢɣ ɩɨɥɿɬɟɯɧɿɱɧɢɣ ɿɧɫɬɢɬɭɬ», 
Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

19. ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ»,  Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 

20. ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɛɿɨɪɟɫɭɪɫɿɜ ɿ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

21. ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ (ɇɍɏɌ), Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

22. ɇɿɤɿɬɫɶɤɢɣ ɛɨɬɚɧɿɱɧɢɣ ɫɚɞ - ɇɚɰɿɨɧɚɥɶɧɢɣ ɧɚɭɤɨɜɢɣ ɰɟɧɬɪ, əɥɬɚ, Ʉɪɢɦ 

23. Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ І. І. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

24. ɉɨɞɿɥɶɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɚɝɪɚɪɧɨ-ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ,   Ʉɚɦ'ɹɧɟɰɶ-ɉɨɞɿɥɶɫɶɤɢɣ, 
ɍɤɪɚʀɧɚ 

25. ɋɟɥɟɤɰɿɣɧɨ-ɝɟɧɟɬɢɱɧɢɣ ɿɧɫɬɢɬɭɬ – ɇɚɰɿɨɧɚɥɶɧɢɣ ɰɟɧɬɪ ɧɚɫɿɧɧєɡɧɚɜɫɬɜɚ ɬɚ 
ɫɨɪɬɨɜɢɜɱɟɧɧɹ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

26. Ɍɟɪɧɨɩɿɥɶɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɩɟɞɚɝɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ƚɧɚɬɸɤɚ,  
Ɍɟɪɧɨɩɿɥɶ,, ɍɤɪɚʀɧɚ 

27. ɌɡɈȼ «ȿɄɈ – ȽɍɆȺɌ, Ɋɿɜɧɟɧɫɶɤɚ ɨɛɥ. ɫ. Ƚɨɪɨɞɨɤ, ɍɤɪɚʀɧɚ 

28. ɍɦɚɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɫɚɞɿɜɧɢɰɬɜɚ, ɍɦɚɧɶ, ɍɤɪɚʀɧɚ  
29. ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ.ɇ. Ʉɚɪɚɡɿɧɚ, ɏɚɪɤɿɜ, ɍɤɪɚʀɧɚ 

30. Institute for Potato Research, NAAS,  Kiev region, Ukraine 
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31. Institute of Plant Physiology and Genetics of NASU, Kyiv, Ukraine 

32. The V.M. Remeslo Myronivka Institute of Wheat, NAAS of Ukraine, Kyiv region, Ukraine 

33. Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɇɢɧɫɤ, Ɋɟɫɩɭɛɥɢɤɚ Ȼɟɥɚɪɭɫɶ.  
34. Ƚɇɍ «ɂɧɫɬɢɬɭɬ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɛɨɬɚɧɢɤɢ ɢɦ. ȼ.Ɏ. Ʉɭɩɪɟɜɢɱɚ ɇȺɇ Ȼɟɥɚɪɭɫɢ», 

ɝ. Ɇɢɧɫɤ, Ɋɟɫɩɭɛɥɢɤɚ Ȼɟɥɚɪɭɫɶ 

35. ɂɧɫɬɢɬɭɬ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɇȺɇ Ȼɟɥɚɪɭɫɢ, Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 

36. ɉɪɢɞɧɟɫɬɪɨɜɫɤɢɣ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɍɧɢɜɟɪɫɢɬɟɬ ɢɦ. Ɍ.Ƚ. ɒɟɜɱɟɧɤɨ, Ɍɢɪɚɫɩɨɥɶ, 
Ɇɨɥɞɚɜɢɹ 

37. Ɋɍɉ «ɂɧɫɬɢɬɭɬ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ», ɇȺɇ ɊȻ, ɉɪɢɥɭɤɢ, Ɋɟɫɩɭɛɥɢɤɚ Ȼɟɥɚɪɭɫɶ 

38. Ɇɨɫɤɨɜɫɤɢɣ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ Ɇ.ȼ. Ʌɨɦɨɧɨɫɨɜɚ, Ɇɨɫɤɜɚ, Ɋɨɫɫɢ 

39. ɎȽȻɇɍ «ȼɫɟɪɨɫɫɢɣɫɤɢɣ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ ɬɚɛɚɤɚ, ɦɚɯɨɪɤɢ ɢ 
ɬɚɛɚɱɧɵɯ ɢɡɞɟɥɢɣ», ɝ. Ʉɪɚɫɧɨɞɚɪ, Ɋɨɫɫɢɹ 

40. ɁȺɈ ɋɢɛɢɪɫɤɢɣ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢ ɩɪɨɟɤɬɧɵɣ ɢɧɫɬɢɬɭɬ ɪɚɰɢɨɧɚɥɶɧɨɝɨ 
ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ ("ɋɢɛɇɂɉɂɊɉ"), ɝ ɇɢɠɧɟɜɚɪɬɨɜɫɤ  

41. ɂɧɫɬɢɬɭɬ ɯɢɦɢɢ Ʉɨɦɢ ɇɐ ɍɪɈ ɊȺɇ, ɋɵɤɬɵɜɤɚɪ, Ɋɨɫɫɢɹ 

42. ɇɂɂɋɏ Ɋɟɫɩɭɛɥɢɤɢ Ʉɨɦɢ Ɋɨɫɫɟɥɶɯɨɡɚɤɚɞɟɦɢɢ, ɝ. ɋɵɤɬɵɜɤɚɪ, Ɋɨɫɫɢɹ 

43. ɂɧɫɬɢɬɭɬ ɝɟɧɟɬɢɤɢ, ɮɢɡɢɨɥɨɝɢɢ ɢ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ ȺɇɆ, Ʉɢɲɢɧɷɭ, Ɋɟɫɩɭɛɥɢɤɚ 
Ɇɨɥɞɨɜɚ 

44. ɂɧɫɬɢɬɭɬ Ɇɢɤɪɨɛɢɨɥɨɝɢɢ ɢ Ȼɢɨɬɟɯɧɨɥɨɝɢɢ ȺɇɆ, ɝ. Ʉɢɲɢɧɟɜ, Ɋɟɫɩɭɛɥɢɤɚ Ɇɨɥɞɨɜɚ 

45. ɂɧɫɬɢɬɭɬ Ɏɢɡɢɨɥɨɝɢɢ ɢ ɋɚɧɨɤɪɟɚɬɨɥɨɝɢɢ ȺɇɆ, ɝ. Ʉɢɲɢɧɟɜ, Ɋɟɫɩɭɛɥɢɤɚ Ɇɨɥɞɨɜɚ 

46. Ʌɸɛɥɿɧɫɶɤɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, Ɍɟɨɥɨɝɿɱɧɢɣ ɿɧɫɬɢɬɭɬ ɿɦ. Ƀ. Ȼɿɥɶɱɟɜɫɶɤɨɝɨ , ɉɨɥɶɳɚ 

47. Ɉɩɨɥɶɫɶɤɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, Ɉɩɨɥɟ, ɉɨɥɶɳɚ 

48. IЧstТtЮtО ШП FШrОst EМШХШРв SAS, VТОsФК ЧКН ŽТtКЯШЮ, SХШЯКФТК 
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ɋɩɢɫɨɤ ɬɟɡ, ɫɬɚɬɟɣ, ɞɨɩɨɜɿɞɟɣ                                                                                              ɋɬoɪ. 
 

1. Ȼɚɛɟɧɤɨ Ⱦ.Ɉ., Ɇɪɚɱɤɨɜɫɶɤɚ ɘ.Ɉ., Ʉɪɢɥɨɜɚ Ʉ.Ⱦ. 
Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ І. І. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚɢɧɚ 

Ⱦȱə ȻȺɄɌȿɊȱɃ ɒɌȺɆɆɍ BACILLUS MEGATERIUM ONU 500  

ɇȺ ȼȿȽȿɌɍɘɑȱ ɊɈɋɅɂɇɂ LYCOPERSICON ESCULENTUM .........................................32 
 

2. Ȼɚɧɹ Ⱥ.Ɋ.
1
,
 Ʉɚɪɩɟɧɤɨ Ɉ.ə.

2
, Ȼɚɪɚɧɨɜ ȼ.ȱ.

3
, ɒɜɟɰɶ ȼ.ȼ.

1
, Ʉɚɪɩɟɧɤɨ Ɉ.ȼ.

1
, ɇɨɜɿɤɨɜ ȼ.ɉ.

2
 

1ȼɿɞɞɿɥɟɧɧɹ ɮɿɡɢɤɨ-ɯɿɦɿʀ ɝɨɪɸɱɢɯ ɤɨɩɚɥɢɧ ІɧɎɈȼ ɿɦ. Ʌ.Ɇ. Ʌɢɬɜɢɧɟɧɤɚ ɇȺɇ ɍɤɪɚʀɧɢ, Ʌɶɜɿɜ 
2ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɢɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 
3Ʌɶɜɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ Іɜɚɧɚ Ɏɪɚɧɤɚ, Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 

ȻȱɈȽȿɇɇȱ ɉɈȼȿɊɏɇȿȼɈ-ȺɄɌɂȼɇȱ ɊȿɑɈȼɂɇɂ ɍ ɄɈɆɉɅȿɄɋɇȱɃ 
ɎȱɌɈɊȿɆȿȾȱȺɐȱȲ ɇȺɎɌɈɁȺȻɊɍȾɇȿɇɂɏ ҐɊɍɇɌȱȼ.......................................................34 
 

3. Ȼɚɪɚɧɨɜ ȼ.1, ɒɟɪɟɦɟɬɚ ȼ.2, Ɍɟɝɥɿɜɟɰɶ ɋ.1, Ʉɚɪɩɿɧɟɰɶ Ʌ.1 
1Ʌɶɜɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ Іɜɚɧɚ Ɏɪɚɧɤɚ, Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 
2Ʌɸɛɥɿɧɫɶɤɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, Ɍɟɨɥɨɝɿɱɧɢɣ ɿɧɫɬɢɬɭɬ ɿɦ. Ƀ.Ȼɿɥɶɱɟɜɫɶɤɨɝɨ, Ʌɸɛɥɿɧ, ɉɨɥɶɳɚ 

ȼɄɈɊȱɇȿɇɇə ɀɂȼɐȱȼ ȼȿɊȻɂ ȿɇȿɊȽȿɌɂɑɇɈȲ ȼ ɋɌɊȿɋɈȼɂɏ ɍɆɈȼȺɏ   
ɁȺ ȼɉɅɂȼɍ ȼɂɌəɀɈɄ Ɂ ɄɈɉɊɈɅȱɌȱȼ ɉȱȾȾȺɇɂɏ ȾȱȲ  
ȿɅȿɄɌɊɈȽȱȾɊȺȼɅȱɑɇɈȽɈ ɍȾȺɊɍ........................................................................................36 
 

4. Ȼɟɪɟɡɸɤ ɘ.ɇ.1, Ȼɪɚɬɭɯɢɧɚ Ⱥ.Ⱥ.2, Ȼɭɪɰɟɜɚ ɋ.Ⱥ.1, ɒɟɩɬɢɰɤɢɣ ȼ.Ⱥ.2,3 
 

1ɂɧɫɬɢɬɭɬ Ɇɢɤɪɨɛɢɨɥɨɝɢɢ ɢ Ȼɢɨɬɟɯɧɨɥɨɝɢɢ ȺɇɆ, Ʉɢɲɢɧɟɜ, Ɇɨɥɞɨɜɚ 
2ɉɪɢɞɧɟɫɬɪɨɜɫɤɢɣ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɍɧɢɜɟɪɫɢɬɟɬ, Ɍɢɪɚɫɩɨɥɶ, Ɇɨɥɞɨɜɚ 
3ɂɧɫɬɢɬɭɬ Ɏɢɡɢɨɥɨɝɢɢ ɢ ɋɚɧɨɤɪɟɚɬɨɥɨɝɢɢ ȺɇɆ, Ʉɢɲɢɧɟɜ, Ɇɨɥɞɨɜɚ 

ȼɅɂəɇɂȿ ɉɊȿɉȺɊȺɌɈȼ ɂɁ ɋɌɊȿɉɌɈɆɂɐȿɌɈȼ ɉɈɑȼ ɆɈɅȾɈȼɕ  
ɇȺ ɉɊɂȼȿɋɕ ɌȿɉɅɈɄɊɈȼɇɕɏ ɀɂȼɈɌɇɕɏ ȼ ɈȻɕɑɇɕɏ  
ɂ ɋɌɊȿɋɋɈɊɇɕɏ ɍɋɅɈȼɂəɏ ...............................................................................................37 
 

5. Ȼɥɚɣɞɚ ɂ.Ⱥ., ȼɚɫɢɥɶɟɜɚ Ɍ.ȼ., ɏɢɬɪɢɱ ȼ.Ɏ., Ȼɚɪɛɚ ɂ.ɇ., ɇɟɳɟɪɟɬ Ʌ.ɋ. 
Ɉɞɟɫɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ ɂ.ɂ. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɫɚ, ɍɤɪɚɢɧɚ 

ɁȺȼɂɋɂɆɈɋɌɖ ɗɎɎȿɄɌɂȼɇɈɋɌɂ ȼɕɓȿɅȺɑɂȼȺɇɂə ɆȿɌȺɅɅɈȼ  
ɈɌ ɂɋɌɈɑɇɂɄȺ ɗɇȿɊȽɂɂ .....................................................................................................39 
 

6. Ȼɥɚɣɞɚ ɂ.Ⱥ.1, ȼɚɫɢɥɶɟɜɚ Ɍ.ȼ.1, ɋɟɦɟɧɨɜ Ʉ.ɂ.1, Ȼɚɪɚɧɨɜ ȼ.ɂ.2 

1Ɉɞɟɫɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ  ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ ɂ.ɂ.Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɫɚ, ɍɤɪɚɢɧɚ 
2Ʌɶɜɨɜɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ ɂ. Ɏɪɚɧɤɨ, Ʌɶɜɨɜ, ɍɤɪɚɢɧɚ 

ɂɋɉɈɅɖɁɈȼȺɇɂȿ ȻɂɈɅɈȽɂɑȿɋɄɈɃ ȺɄɌɂȼɇɈɋɌɂ ɆɂɄɊɈɈɊȽȺɇɂɁɆɈȼ 
ȺȻɈɊɂȽȿɇɇɈɃ ɆɂɄɊɈȻɂɈɌɕ ȾɅə ɍɌɂɅɂɁȺɐɂɂ ɌȿɏɇɈȽȿɇɇɕɏ  
ɈɌɏɈȾɈȼ ɍȽɈɅɖɇɈɃ ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ ɂ ɗɇȿɊȽȿɌɂɄɂ ................................41 
 

7. Ȼɨɣɤɨ Ɇ.ȼ., ɉɚɬɢɤɚ Ɇ.ȼ., ɉɚɬɢɤɚ Ɍ.ȱ. 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɛɿɨɪɟɫɭɪɫɿɜ ɿ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

ȻȱɈɌȿɏɇɈɅɈȽȱɑɇɂɃ ɋɉɈɋȱȻ ɈɌɊɂɆȺɇɇə ȿɇɌɈɆɈɉȺɌɈȽȿɇɇɂɏ  
ɉɊȿɉȺɊȺɌȱȼ ɇȺ ɈɋɇɈȼȱ  BACILLUS THURINGIENSIS ..................................................43 
 

8. Boyko A.A.
1
, Zhuminska G.I.

2
, LukinaA.V.

2
, Zakernichnaya I.V.

2
, Ivanytsia V.A.

2
, Tovkach F.I.

1 

1
Zabolotny Institute of Microbiology and Virology, Kyiv, Ukraine 

2
Odesa I.I. Mechnikov National University, Odesa, Ukraine   

ɆɈɀɅɂȼȱɋɌɖ ȻȱɈɄɈɇɌɊɈɅɘ ȻȺɄɌȿɊȱɃ ȺɋɈɐȱɃɈȼȺɇɂɏ Ɂ ɊɈɋɅɂɇȺɆɂ  
ɁȺ ȾɈɉɈɆɈȽɈɘ ɋɉȿɐɂɎȱɑɇɂɏ ȻȺɄɌȿɊȱɈɎȺȽȱȼ ....................................................46 



Biotechnology for agriculture and environmental protection  
   

 

 
September 07

th
 - 10th, 2016 

Odessa, Ukraine 
21 

9. Brodyazhenko T., Vasilyeva T., Limanska N.  

Odessa I.I.Mechnikov National University, Odessa, Ukraine 

STUDY OF PHENOTYPIC PROPERTIES OF CHEMOLITHOTROPHIC ACIDOPHILIC 

BACTERIA ISOLATED FROM TECHNOGENIC WASTES ..................................................48 
 

10. Ȼɭɧɱɚɤ Ɉ.Ɇ. 
ɉɨɞɿɥɶɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɚɝɪɚɪɧɨ-ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, Ʉɚɦ'ɹɧɟɰɶ-ɉɨɞɿɥɶɫɶɤɢɣ, ɍɤɪɚʀɧɚ 

ȼɉɅɂȼ ɈɊȽȺɇȱɑɇɂɏ ȾɈȻɊɂȼ  ɌȺ ɊȿȽɍɅəɌɈɊȺ ɊɈɋɌɍ ȱɁ ɁȻȺɅȺɇɋɈȼȺɇɂɆ 
ɍɆȱɋɌɈɆ CR

+3
 ɇȺ ɍɊɈɀȺɃɇȱɋɌɖ ȱ əɄȱɋɌɖ ɁȿɊɇȺ ȼȱȼɋȺ ......................................50 

 

11. ȼɚɫɢɥɟɧɤɨ Ɉɥɟɫɹ ȼɨɥɨɞɢɦɢɪɿɜɧɚ, Ȼɨɞɧɚɪ Ɉɤɫɚɧɚ ȱɝɨɪɿɜɧɚ 
 

Ɍɟɪɧɨɩɿɥɶɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɩɟɞɚɝɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ƚɧɚɬɸɤɚ, 
Ɍɟɪɧɨɩɿɥɶ, ɍɤɪɚʀɧɚ 

ɊȿȽɍɅəɐȱə ȼɆȱɋɌɍ ɉȱȽɆȿɇɌȱȼ ɍ CHLORELLA VULGARIS .......................................52 
 

12. ȼɚɫɢɥɶɟɜɚ ɇ.ɘ. , Ȼɥɚɣɞɚ ɂ.Ⱥ., ɇɟɳɟɪɟɬ Ʌ.ɋ.  
Ɉɞɟɫɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ  ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ ɂ.ɂ.Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɫɚ, ɍɤɪɚɢɧɚ 

ɈɉɊȿȾȿɅȿɇɂȿ ɈɉɌɂɆȺɅɖɇɕɏ ɉȺɊȺɆȿɌɊɈȼ ȼɕɓȿɅȺɑɂȼȺɇɂə 
ɆȿɌȺɅɅɈȼ ɂɁ ɉɈɊɈȾɇɕɏ ɈɌȼȺɅɈȼ ɅɖȼɈȼɋɄɈ-ȼɈɅɕɇɋɄɈȽɈ  
ɍȽɈɅɖɇɈȽɈ ȻȺɋɋȿɃɇȺ .........................................................................................................54 
 

13. ȼɚɫɢɥɶєɜɚ Ɍ.ȼ., Ȼɥɚɣɞɚ ȱ.Ⱥ., ɋɥɸɫɚɪɟɧɤɨ Ʌ.ȱ., ɒɭɥɹɤɨɜɚ ɋ.Ɇ.  
Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ І.І. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɫɚ, ɍɤɪɚʀɧɚ 

ȼɂɄɈɊɂɋɌȺɇɇə ɊȱɁɇɂɏ ȽɊɍɉ ȻȺɄɌȿɊȱɃ ɍ ȻȱɈɌȿɏɇɈɅɈȽȱɑɇɂɏ ɉɊɈɐȿɋȺɏ 
ȼɂɅɍȽɈȼɍȼȺɇɇə ɆȿɌȺɅȱȼ .................................................................................................56 
 

14. ȼɟɥɢɤɫɚɪ ɋ. Ƚ. , Ʌɟɦɚɧɨɜɚ ɇ.Ȼ.  
ɂɧɫɬɢɬɭɬ ɝɟɧɟɬɢɤɢ, ɮɢɡɢɨɥɨɝɢɢ ɢ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ ȺɇɆ, Ʉɢɲɢɧɷɭ, Ɇɨɥɞɨɜɚ 

BɅɂəɇɂȿ ɄɈɆȻɂɇȺɐɂɂ ɆɂɄɊɈɗɅȿɆȿɇɌɈȼ ɂ ȻȺɄɌȿɊɂȺɅɖɇɕɏ 
ɒɌȺɆɆɈȼ ɇȺ ɎɈɌɈɋɂɇɌȿɌɂɑȿɋɄɍɘ ȺɄɌɂȼɇɈɋɌɖ ɅɂɋɌɖȿȼ ɂ ɊɈɋɌ 
ɋȺɀȿɇɐȿȼ ȼɂɇɈȽɊȺȾȺ .........................................................................................................58 
 

15. ȼɿɧɧɿɤɨɜ Ⱥ.ȱ., ȼɨɪɨɧɤɨɜɚ Ɉ.ɋ., Ⱦɪɟɝɜɚɥɶ Ɉ.Ⱥ., ɑɟɪɟɜɚɱ ɇ.ȼ. 
Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. Ɉɥɟɫɹ Ƚɨɧɱɚɪɚ, Ⱦɧɿɩɪɨ, ɍɤɪɚʀɧɚ 

ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ȺɄɌɂȼɇɈɋɌȱ ɄɈɆɉɅȿɄɋɇɈȽɈ ȱɇɋȿɄɌɂɐɂȾɇɈȽɈ 
ɉɊȿɉȺɊȺɌɍ ɇȺ ɈɋɇɈȼȱ BACILLUS THURINGIENSIS  
I BEAUVERIA BASSIANA .............................................................................................................60 
 

16. Ƚɚɣɞɚɦɚɤɚ ɋ.ɇ., Ɇɭɪɵɝɢɧɚ ȼ.ɉ., Ƚɥɚɞɱɟɧɤɨ Ɇ.Ⱥ. 
ɏɢɦɢɱɟɫɤɢɣ ɮɚɤɭɥɶɬɟɬ Ɇɨɫɤɨɜɫɤɨɝɨ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɢɦɟɧɢ Ɇ.ȼ. 
Ʌɨɦɨɧɨɫɨɜɚ, Ɇɨɫɤɜɚ, Ɋɨɫɫɢɹ 

ɊȺɁɆəȽɑȿɇɂȿ ȻɂɌɍɆɂɇɈɁɇɈɃ ɄɈɊɄɂ ȼ ɉɊɈɐȿɋɋȿ ȻɂɈɊȿɆȿȾɂȺɐɂɂ 
ȼȿɊɏɈȼɈȽɈ ȻɈɅɈɌȺ ɋ ɁȺɋɌȺɊȿɅɕɆ ɇȿɎɌəɇɕɆ ɁȺȽɊəɁɇȿɇɂȿɆ. 
ɅȺȻɈɊȺɌɈɊɇɕȿ ɂɋɉɕɌȺɇɂə ............................................................................................62 

 

17. Ƚɟɣɫɭɧ Ⱥ.Ⱥ., ɋɬɟɩɱɟɧɤɨ Ʌ.Ɇ. 
Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɚɝɪɚɪɧɨ-ɟɤɨɧɨɦɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, ɍɤɪɚʀɧɚ 

ȼɉɅɂȼ ȽɍɆȱɅȱȾɍ ɇȺ ɇȺɄɈɉɂɑȿɇɇə ȻȱɈɆȺɋɂ ȼȿɊɆɂɄɍɅɖɌɍɊɂ 

THE INFLUENCE OF HUMILID ON THE ACCUMULATION OF BIOMASS 
VERMICULTURE ...........................................................................................................................65 

 

 



Biotechnology for agriculture and environmental protection  
 

 

  

September 07th -10th, 2016 

Odessa, Ukraine 
22 

18. Ƚɥɭɲɟɧɶ ȿ.Ɇ., ɇɚɝɨɪɧɵɣ Ɋ.Ʉ., ɋɬɟɩɚɧɹɧ Ɋ.Ⱥ. 
ɂɧɫɬɢɬɭɬ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɇȺɇ Ȼɟɥɚɪɭɫɢ, Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 

ȻɂɈɈɑɂɋɌɄȺ ɉɊɈɆɕɒɅȿɇɇɈȽɈ ȼȿɇɌȼɈɁȾɍɏȺ ɈɌ ȼɊȿȾɇɕɏ 
ɈɊȽȺɇɂɑȿɋɄɂɏ ɋɈȿȾɂɇȿɇɂɃ ..........................................................................................67 
 

19. Ƚɥɭɲɟɧɶ ȿ.Ɇ., ɉɟɬɪɨɜɚ Ƚ.Ɇ., ɒɚɤɭɧ Ɍ.ɉ. 
ɂɧɫɬɢɬɭɬ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɇȺɇ Ȼɟɥɚɪɭɫɢ, Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 

ȻɂɈɋɈɊȻɐɂɈɇɇɕɃ ɉɊȿɉȺɊȺɌ ɊɈȾɈȻȿɅ-Ɍɇ ȾɅə ɊȿɄɍɅɖɌɂȼȺɐɂɂ 
ɇȿɎɌȿɁȺȽɊəɁɇȿɇɇɕɏ ɌȿɊɊɂɌɈɊɂɃ ȻȿɅȺɊɍɋɂ ......................................................69 
 

20. Ƚɧɚɬɸɤ ȱ.ɋ.1, Ƚɨɪɛɚɬɸɤ ȱ.Ɋ.2, Ȼɚɧɧɢɤɨɜɚ Ɇ.Ɉ.2 
1ɇɌɍɍ «ɄɉІ», Ʉɢʀɜ, ɍɤɪɚʀɧɚ 
2ІɄȻȽІ ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

ȼɉɅɂȼ ȺɇɌɂȻȱɈɌɂɄɍ ɐȿɎɌɊɂȺɄɋɈɇɍ ɇȺ ɊȿȽȿɇȿɊȺɐȱɘ IN VITRO 

ɉɒȿɇɂɐȱ ɆəɄɈȲ TRITICUM AESTIVUM L. ɋɈɊɌȱȼ ɉɈȾɈɅəɇɄȺ  
ɌȺ ɁɂɆɈəɊɄȺ .............................................................................................................................71 
 

21. Ƚɨɪɛɚɬɸɤ  ȱ. Ɋ.1, Ƚɧɚɬɸɤ ȱ. ɋ. 2, Ɍɪɨɹɧɨɜɫɶɤɚ Ʌ. ȼ. 2,  ɀɚɥɿɣ ɇ. A. 3,  
Ȼɚɧɧɢɤɨɜɚ Ɇ.Ɉ. 4, Ɇɨɪɝɭɧ Ȼ.ȼ. 4 
1ІɄȻȽІ ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 
2ɇɌɍɍ «ɄɉІ», Ʉɢʀɜ, ɍɤɪɚʀɧɚ 
3ɇɍɏɌ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 
4ІɄȻȽІ ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

ȼɂɁɇȺɑȿɇɇə ɇȺəȼɇɈɋɌȱ ɌȺ ȿɄɋɉɊȿɋȱȲ ɌɊȺɇɋȽȿɇȱȼ ɉȱɋɅə 
AGROBACTERIUM-ɈɉɈɋȿɊȿȾɄɈȼȺɇɈȲ ɌɊȺɇɋɎɈɊɆȺɐȱȲ ɉɒȿɇɂɐȱ  
TRITICUM AESTIVUML. ɋɈɊɌȱȼ ɁɂɆɈəɊɄȺ ɌȺ ɉɈȾɈɅəɇɄȺ ...................................74 
 

22. Ƚɨɪɲɤɨɜɚ Ɉ.Ƚ., ȱɥɶɱɟɧɤɨ Ɉ.Ɇ. 
Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ І.І. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

ɁȺɋɌɈɋɍȼȺɇɇə ȻȺɄɌȿɊȱɃ ɊɈȾɍ ɊSEUDOMONAS ȼ ȻȱɈɌȿɏɇɈɅɈȽȱəɏ 
ɈɑɂɋɌɄɂ ȼɈȾɂ ȼȱȾ ɉɈɅɅɘɌȺɇɌȱȼ .................................................................................78 
 

23. Ƚɨɪɲɤɨɜɚ Ɉ.Ƚ., ɋɚɦɨɮɚɥɨɜ Ɇ.Ɉ. 
Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ І.І. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

ɊɈɁɊɈȻɄȺ ȻȱɈɌȿɏɇɈɅɈȽȱȲ Ɉɑɂɓȿɇɇə ȻȿɊȿȽɈȼɈȲ ɁɈɇɂ  
Ɉ. ɁɆȱȲɇɂɃ ȼȱȾ ȼɍȽɅȿȼɈȾɇȱȼ ɇȺɎɌɂ .............................................................................80 

24. Gretsky I.A., Kisten O.G. 

Zabolotny Institute of Microbiology and Virology, National Academy of Sciences of Ukraine, Kyiv  

INFLUENCE OF THE MOON POSITION ON THE PHOTOBACTERIUM 
PHOSPHOREUM LUMINESCENCE INTENSITY ....................................................................82 
 

25. Grodzinsky D. ,  Shylina Yu., Pchelovska S., Litvinov S., Sokolova D., Zhuk V., Tonkal L.,    

Salivon A., Nesterenko O. 

The Institute of Cell Biology and Genetic Engineering of the NASU, Kyiv, Ukraine 

THE EFFECT OF PRE-SOWING RADIATION EXPOSURE ON  

MEDICINAL PLANT PRODUCTIVITY ....................................................................................83 
 

26. Ƚɪɭɛɿɧɤɨ ȼ.ȼ., Ʌɭɰɿɜ Ⱥ.ȱ.  
Ɍɟɪɧɨɩɿɥɶɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɩɟɞɚɝɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ƚɧɚɬɸɤɚ, 
Ɍɟɪɧɨɩɿɥɶ, ɍɤɪɚʀɧɚ  
ɊȿȽɍɅəɐȱə ȻȱɈɋɂɇɌȿɁɍ ɅȱɉȱȾȱȼ ɍ CHLORELLA VULGARIS BEIJ. ȱɈɇȺɆɂ 
ɆȿɌȺɅȱȼ ȱ ȾɂɁɉȺɅɂȼɈɆ .......................................................................................................85 



Biotechnology for agriculture and environmental protection  
   

 

 
September 07

th
 - 10th, 2016 

Odessa, Ukraine 
23 

27. Ⱦɨɜɝɢɣ Ⱥ.ȼ., Ʌɟɛ'ɹɤ Ɇ.Ɇ., ɇɨɜɿɤɨɜ ȼ.ɉ. 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», ɤɚɮɟɞɪɚ ɬɟɯɧɨɥɨɝɿʀ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ 
ɫɩɨɥɭɤ, ɮɚɪɦɚɰɿʀ ɬɚ ɛɿɨɬɟɯɧɨɥɨɝɿʀ, ɆɈɇ ɍɤɪɚʀɧɢ, Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 

ɁȺɋȱȻ ɉɊɈɌɂ ɄɅȱɓȱȼ «ȼȺɊɈɌɈɄɋ-R5» .............................................................................88 
 

28. Ⱦɠɚɦɛɟɤ Ɉ.Ⱥ., Ⱦɠɚɦɛɟɤ Ɉ.ȱ., Ȼɥɚɣɞɚ ȱ.Ⱥ., ȼɚɫɢɥɶєɜɚ Ɍ.ȼ., ɋɥɸɫɚɪɟɧɤɨ Ʌ.ȱ. 
Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ І.І. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

Dzhambek A. A., Dzhambek O. I., Blayda I. A., Vasyleva T.V., Slyusarenko L.I. 

Odessa National University, Odessa, Ukraine 

ȿɅȿɄɌɊɈɏȱɆȱɑɇȱ ȾɈɋɅȱȾɀȿɇɇə ɉɊɈɐȿɋɍ ȻȱɈȼɂɅɍȽɈȼɍȼȺɇɇə ȼȱȾȼȺɅɍ 
ȼɍȽɅȿɁȻȺȽȺɑȿɇɇə ɍ ɋɄɅȺȾȱ ɉɈɊɂɋɌɈȽɈ ȿɅȿɄɌɊɈȾȺ 

ELECTROCHEMICAL RESEARCH OF PROCESS OF BIOLEACHING OF COAL-

CONCENTRATING DUMP IN A COMPOSITION OF POROUS ELECTRODE ................89 
 

29. ɀɢɥɤɢɛɚɟɜ Ɉ.Ɍ.1, Ɇɭɯɚɦɚɞɢɟɜ ɋ.ɇ.2, ɒɨɢɧɛɟɤɨɜɚ ɋ.Ⱥ.1, Ȼɚɯɬɚɲ Ʉ.ɇ. 1, Ȼɢɫɟɧɨɜɚ ɇ.Ɇ.,1  
ɋɚɝɵɧɞɵɤɨɜɚ ɋ.Ɂ.1 
1Ʉɚɡɚɯɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ ɚɥɶ-Ɏɚɪɚɛɢ, Ⱥɥɦɚɬɵ, Ʉɚɡɚɯɫɬɚɧ  
2Ʉɚɡɚɯɫɤɢɣ ɇɂɂ ɡɚɳɢɬɵ ɢ ɤɚɪɚɧɬɢɧɚ ɪɚɫɬɟɧɢɣ, Ⱥɥɦɚɬɵ, Ʉɚɡɚɯɫɬɚɧ 

ɗɎɎȿɄɌɂȼɇɈɋɌɖ ɉɊɂɆȿɇȿɇɂə ɋɌɂɆɍɅəɌɈɊɈȼ ɊɈɋɌȺ ȾɅə ɍɅɍɑɒȿɇɂə 
ɄȺɑȿɋɌȼȺ ɋȿəɇɐȿȼ Ɍəɇɖ ɒȺɇɖɋɄɈɃ ȿɅɂ (PICEA SCHRENKIANA) ..................91 
 

30. Ɂɿɧɱɟɧɤɨ Ɉ1
., Ɂɿɧɱɟɧɤɨ ȼ.1, ɉɨɧɨɦɚɪɟɧɤɨ ɋ.2 

1ɀɢɬɨɦɢɪɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɝɪɨɟɤɨɥɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, ɦ. ɀɢɬɨɦɢɪ, ɍɤɪɚʀɧɚ. 
2Ⱦɉ ɆɇɌɐ «Ⱥɝɪɨɛɿɨɬɟɯ» ɇȺɇ ɿ ɆɈɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

ȿɄɈɅɈȽȱɑɇȱ ȺɋɉȿɄɌɂ ȼɂɊɈɓɍȼȺɇɇə ɆȱɋɄȺɇɌɍɋȺ ȽȱȽȺɇɌɋɖɄɈȽɈ, 
ɄȺɊɌɈɉɅȱ ɌȺ ȼȱȼɋȺ .................................................................................................................93 
 

31. Ɂɿɧɱɟɧɤɨ ȼ.Ɉ.
1, Ɂɿɧɱɟɧɤɨ Ɉ.ȼ.1, ȼɨɜɤ Ɉ.Ɉ.2, ɇɨɜɿɤ ȼ. 3 

1ɀɢɬɨɦɢɪɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɝɪɨɟɤɨɥɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ,ɍɤɪɚʀɧɚ 
2ɌɡɈȼ «ȿɄɈ – ȽɍɆȺɌ, Ɋɿɜɧɟɧɫɶɤɚ ɨɛɥ., Ƚɨɪɨɞɨɤ, ɍɤɪɚʀɧɚ 
3
daRostim – ɉɪɢɜɚɬɧɢɣ ɿɧɫɬɢɬɭɬ ɩɪɢɤɥɚɞɧɨʀ ɛɿɨɬɟɯɧɨɥɨɝɿʀ, Ʌɿɯɬɟɧɲɬɟɣɧ, Ƚɟɪɦɚɧɿɹ 

ȿɎȿɄɌɂȼɇȱɋɌɖ ɊȱȾɄɂɏ ɈɊȽȺɇȱɑɇɂɏ ȾɈȻɊɂȼ ȿɄɈ-ȽɍɆȺɌ  
ȼ ɊɈɋɅɂɇɇɂɐɌȼȱ ......................................................................................................................97 
 

32. ȱɜɚɧɿɰɚ ȼ.ɘ. 
Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ І.І. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

ȾɈɋɅȱȾɀȿɇɇə ɉɈɅȱɎɍɇɄɐȱɈɇȺɅɖɇɂɏ ɄɈɊɂɋɇɂɏ ȼɅȺɋɌɂȼɈɋɌȿɃ 
LACTOBACILLUS PLANTARUM ONU 12 ..................................................................................99 
 

33. ȱɜɚɧɢɰɹ ȼ.Ɉ., Ƚɭɞɡɟɧɤɨ Ɍ.ȼ., Ƚɨɪɲɤɨɜɚ Ɉ.Ƚ., ȼɨɥɸɜɚɱ Ɉ.ȼ., Ȼєɥɹєɜɚ Ɍ.Ɉ., Ʉɨɧɭɩ ȱ.ɉ. 
Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ І.І. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

ɄɈɆɉɅȿɄɋɇɂɃ ȻȱɈɉɊȿɉȺɊȺɌ ȾɅə ɈɑɂɋɌɄɂ ɉɊɂȻȿɊȿɀɇɈȽɈ ɆɈɊɋɖɄɈȽɈ 
ɋȿɊȿȾɈȼɂɓȺ ɌȺ ȽɊɍɇɌɍ ȼȱȾ ɒɂɊɈɄɈȽɈ ɋɉȿɄɌɊȺ ɁȺȻɊɍȾɇɘȼȺɑȱȼ ........101 
 

34. ɂɭɬɢɧɫɤɚɹ Ƚ.Ⱥ., Ȼɟɥɹɜɫɤɚɹ Ʌ. Ⱥ.  
ɂɧɫɬɢɬɭɬ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɢ ɜɢɪɭɫɨɥɨɝɢɢ ɢɦ. Ⱦ. Ʉ.Ɂɚɛɨɥɨɬɧɨɝɨ ɇȺɇ ɍɤɪɚɢɧɵ, Ʉɢɟɜ, ɍɤɪɚɢɧɚ  
ɋɌɊȺɌȿȽɂə ɋɈɁȾȺɇɂə ɉɈɅɂɎɍɇɄɐɂɈɇȺɅɖɇɕɏ ȻɂɈɉɊȿɉȺɊȺɌɈȼ 
ɇɈȼɈȽɈ ɉɈɄɈɅȿɇɂə  ɇȺ ɈɋɇɈȼȿ ɆȿɌȺȻɈɅɂɌɈȼ ɉɈɑȼȿɇɇɕɏ 
ɋɌɊȿɉɌɈɆɂɐȿɌɈȼ ................................................................................................................103 

 

 

 



Biotechnology for agriculture and environmental protection  
 

 

  

September 07th -10th, 2016 

Odessa, Ukraine 
24 

35. Ʉɚɥɚɰɤɚɹ ɀ.ɇ. 1, Ʌɚɦɚɧ ɇ.Ⱥ.1, Ɇɢɧɤɨɜɚ ȼ.ȼ.1, Ɇɨɥɱɚɧ Ɉ.ȼ.2 
1ɂɧɫɬɢɬɭɬ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɛɨɬɚɧɢɤɢ ɢɦ. ȼ.Ɏ.Ʉɭɩɪɟɜɢɱɚ ɇȺɇ Ȼɟɥɚɪɭɫɢ, Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 
2ɂɧɫɬɢɬɭɬ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɇȺɇ Ȼɟɥɚɪɭɫɢ, Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 

ȼɅɂəɇɂȿ ɌɊȿɉȿɅȺ ȼ ɋɈɋɌȺȼȿ ɄɈɊɇȿɈȻɂɌȺȿɆɈɃ ɋɊȿȾɕ ɇȺ 
ɊɈɋɌɋɌɂɆɍɅɂɊɍɘɓȿȿ ȾȿɃɋɌȼɂȿ ɂɇɌɊɈȾɍɐɂɊɈȼȺɇɇɈȽɈ 
ȻȺɄɌȿɊɂȺɅɖɇɈȽɈ ɉɊȿɉȺɊȺɌȺ .......................................................................................105 
 

36. Ʉɚɩɪɿɣ Ɇ. Ɇ.1, Ƚɪɢɰɚєɧɤɨ Ɂ. Ɇ.1, ɉɨɧɨɦɚɪɟɧɤɨ ɋ. ɉ.2 

1ɍɦɚɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɫɚɞɿɜɧɢɰɬɜɚ, Іɧɫɬɢɬɭɬɫɶɤɚ ɜɭɥɢɰɹ, 1, ɍɦɚɧɶ, ɍɤɪɚʀɧɚ  
2Ⱦɉ ɆɇɌɐ «Ⱥɝɪɨɛɿɨɬɟɯ» ɇȺɇ ɿ ɆɈɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

ȼ ɄɈɌɊȿ ȾɈȼȿȾȿɇɈ ȾɈɐȱɅɖɇȱɋɌɖ ɁȺɋɌɈɋɍȼȺɇɇə  ȻȱɈɋɌɂɆɍɅəɇɌȱȼ  
Ɂ ȽȿɊȻȱɐɂȾȺɆɂ .......................................................................................................................107 
 

37. Ʉɚɪɩɟɧɤɨ ȱ. ȼ.1, Ʌɭɛɟɧɟɰɶ ȼ. ȱ.2, Ʉɚɪɩɟɧɤɨ Ɉ.ə.2, Ɇɿɞɹɧɚ Ƚ.Ƚ.1, ɇɨɜɿɤɨɜ ȼ.ɉ.2 
1ȼɿɞɞɿɥɟɧɧɹ ɮɿɡɢɤɨ-ɯɿɦɿʀ ɝɨɪɸɱɢɯ ɤɨɩɚɥɢɧ ІɧɎɈȼ ɿɦ. Ʌ. Ɇ.Ʌɢɬɜɢɧɟɧɤɚ ɇȺɇ ɍɤɪɚʀɧɢ, Ʌɶɜɿɜ 
2ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 

ɉȿɊɋɉȿɄɌɂȼɂ ɄɈɆɉɈɁɂɐȱɃ ɊȺɆɇɈɅȱɉȱȾɇɂɏ ȻȱɈɉȺɊ Ɂ 
ȿɌɂɅɌȱɈɋɍɅɖɎɈɇȺɌɈɆ ȾɅə ɁȺɋɈȻȱȼ ɁȺɏɂɋɌɍ ɊɈɋɅɂɇ .................................110 
 

38. Ʉɥɢɦɟɧɤɨ ɘ., Ɇɚɰɶɤɿɜ ȼ.ɉ., Ɇɚɬɸɯɿɧɚ Ɍ.Ɂ.,  ɇɨɜɿɤɨɜ ȼ.ɉ. 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», ɤɚɮɟɞɪɚ ɬɟɯɧɨɥɨɝɿʀ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ 
ɫɩɨɥɭɤ, ɮɚɪɦɚɰɿʀ ɬɚ ɛɿɨɬɟɯɧɨɥɨɝɿʀ, ɆɈɇ ɍɤɪɚʀɧɢ, Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 

ɆȱɄɈɌȺȻ – ɇɈȼɂɃ ɒɅəɏ ȱ ɇɈȼȺ ɄɈɇɐȿɉɐȱə ȼ ɈɊȽȺɇȱɑɇɈɆɍ 
ɁȿɆɅȿɊɈȻɋɌȼȱ .........................................................................................................................112 
 

39. Ʉɨɥɿɫɧɢɤ ɇ.Ɇ.1, Ȼɚɯɦɚɬ Ɉ.Ɇ. 2, Ʉɨɡɿɧɚ Ɍ.ȼ. 2 
1Ⱥɫɨɰɿɚɰɿɹ «Ȼɿɨɤɨɧɜɟɪɫɿɹ», Іɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤ, ɍɤɪɚʀɧɚ 
2ɉɨɞɿɥɶɫɶɤɢɣ ȾȺɌɍ, Ʉɚɦ'ɹɧɟɰɶ-ɉɨɞɿɥɶɫɶɤ, ɍɤɪɚʀɧɚ 

ɁȺɋɌɈɋɍȼȺɇə ȻȱɈɉɊȿɉȺɊȺɌɍ «ȼȿɊɆɂɆȺȽ» ɉɊɂ ȼɂɊɈɓɍȼȺɇɇȱ 
ɋȱɅɖɋɖɄɈȽɈɋɉɈȾȺɊɋɖɄɂɏ ɄɍɅɖɌɍɊ ȼ ɈɊȽȺɇȱɑɇɈɆɍ ɁȿɆɅȿɊɈȻɋɌȼȱ ....114 
 

40. Ʉɨɥɨɦɿєɰɶ ɘ.ȼ.1, Ƚɪɢɝɨɪɸɤ ȱ.ɉ.1, Ȼɭɰɟɧɤɨ Ʌ.Ɇ.2, Ʌɿɫɨɜɢɣ Ɉ.Ⱥ.1 
1ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɛɿɨɪɟɫɭɪɫɿɜ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 
2Іɧɫɬɢɬɭɬ ɦɿɤɪɨɛɿɨɥɨɝɿʀ ɿ ɜɿɪɭɫɨɥɨɝɿʀ ɿɦ. Ⱦ.Ʉ. Ɂɚɛɨɥɨɬɧɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

ȻȺɄɌȿɊȱȺɅɖɇȱ ɏȼɈɊɈȻɂ ɊɈɋɅɂɇ ɌɈɆȺɌȱȼ ȼ ɍɆɈȼȺɏ ȼȱȾɄɊɂɌɈȽɈ ȱ 
ɁȺɄɊɂɌɈȽɈ ҐɊɍɇɌɍ ɍɄɊȺȲɇɂ ...........................................................................................116 
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əɫɿɰɶɤɚ-Ɇɿɫɹɤ ȱ.2, ȼɟɱɨɪɟɤ ɉ.2, ɇɨɜɿɤɨɜ ȼ.ɉ.1 

1ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 
2Ɉɩɨɥɶɫɶɤɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, Ɉɩɨɥɟ, ɉɨɥɶɳɚ 

ȺɅɖɌȿɊɇȺɌɂȼɇɂɃ ȻȱɈɌȿɏɇɈɅɈȽȱɑɇɂɃ ɆȿɌɈȾ ɈȾȿɊɀȺɇɇə ȻȱɈɆȺɋɂ 
GENTIANA LUTEA L. ..................................................................................................................118 
 

42. Ʉɨɫɬɟɧɟɜɢɱ Ⱥ.Ⱥ., Ȼɢɪɸɤɨɜ Ɋ.ɇ., Ɏɚɥɶɤɨɜɫɤɚɹ ɍ.ȼ., Ɍɪɢɝɭɛɨɜɢɱ Ⱥ.Ɇ., Ƚɨɧɱɚɪɨɜɚ ɂ.Ⱥ. 
ɂɧɫɬɢɬɭɬ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɇȺɇ Ȼɟɥɚɪɭɫɢ, Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 

ɄɈɆɉɅȿɄɋɇȺə ɉȿɊȿɊȺȻɈɌɄȺ ɈɌɏɈȾɈȼ ɄɈɁɖȿȽɈ ɆɈɅɈɄȺ, 
ɈȻɊȺɁɍɘɓɂɏɋə ɉɈɋɅȿ ȼɕȾȿɅȿɇɂə ɊȿɄɈɆȻɂɇȺɇɌɇɈȽɈ 
ɑȿɅɈȼȿɑȿɋɄɈȽɈ ɅȺɄɌɈɎȿɊɊɂɇȺ, ɋ ɐȿɅɖɘ ɉɈɅɍɑȿɇɂə 
ɎɈɋɎɈɌɂȾɂɅɋȿɊɂɇȺ ɂ ɄȺɁȿɂɇɈȼɕɏ ȽɂȾɊɈɅɂɁȺɌɈȼ ....................................120 
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43. Ʉɨɫɬɟɧɟɜɢɱ Ⱥ. Ⱥ., ɉɚɜɥɸɤ Ⱥ. ɇ., ɋɚɩɭɧɨɜɚ Ʌ. ɂ. 
ɂɧɫɬɢɬɭɬ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɇȺɇ Ȼɟɥɚɪɭɫɢ, Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 

ɆɈɅɈɑɇȺə ɋɕȼɈɊɈɌɄȺ ɄȺɄ ɈɋɇɈȼȺ ɉɈɅɍɑȿɇɂə ȼɇȿɄɅȿɌɈɑɇɈɃ  
β-ȽȺɅȺɄɌɈɁɂȾȺɁɕ ȻȺɄɌȿɊɂȺɅɖɇɈȽɈ ɉɊɈɂɋɏɈɀȾȿɇɂə ................................122 
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Ƚɭɛɢɰɶɤɚ ȱ.ȱ., ɏɨɦɟɧɤɨ Ɉ.ȱ., ɇɨɜɿɤɨɜ ȼ.ɉ. 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», ɤɚɮɟɞɪɚ Ɍɟɯɧɨɥɨɝɿʀ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ 
ɫɩɨɥɭɤ, ɮɚɪɦɚɰɿʀ ɬɚ ɛɿɨɬɟɯɧɨɥɨɝɿʀ, ɆɈɇ ɍɤɪɚʀɧɢ, Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 

ɉɊɈȻɅȿɆɂ ȻȱɈȿɌɂɄɂ ɌȺ ȻȱɈȻȿɁɉȿɄɂ:  
ɁȺɋɌɈɋɍȼȺɇɇə ȻȱɈɌȿɏɇɈɅɈȽȱɑɇɂɏ ɌȿɏɇɈɅɈȽȱɃ ɍ ɎȺɊɆȺɐȱȲ...................124 
 

45. Ʉɪɢɥɨɜɚ Ʉ.Ⱦ., ɋɟɪɝєєɜɚ ɀ. ɘ., Ȼɚɛɟɧɤɨ Ⱦ. Ɉ., Ȼɚɫɸɥ Ɉ. ȼ., Ƚɨɪɲɤɨɜɚ Ɉ. Ƚ.,  
Ⱦɭɛɪɨɜɿɧɚ Ɉ. Ⱥ., ȱɜɚɧɢɰɹ ȼ.Ɉ. 
Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ І. І. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ  
ȾɈɋɅȱȾɀȿɇɇə ȼɉɅɂȼɍ ȻȺɄɌȿɊȱɃ, ȱɁɈɅɖɈȼȺɇɂɏ Ɂ ɊɈɋɅɂɇ, ɇȺ ɁȻɍȾɇɂɄȱȼ 
ɏȼɈɊɈȻ ɈȼɈɑȿȼɂɏ ɄɍɅɖɌɍɊ ............................................................................................126 
 

46. Ʉɪɭɬɶ ȼ.ȼ., Ⱦɚɧɤɟɜɢɱ Ʌ.Ⱥ., ɉɚɬɢɤɚ ȼ.ɉ.  
Іɧɫɬɢɬɭɬ ɦɿɤɪɨɛɿɨɥɨɝɿʀ ɿ ɜɿɪɭɫɨɥɨɝɿʀ ɿɦ. Ⱦ.Ʉ. Ɂɚɛɨɥɨɬɧɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

ɀɂɊɇɈɄɂɋɅɈɌɇɂɃ ɋɄɅȺȾ ɄɅȱɌɂɇɇɂɏ ɅȱɉȱȾȱȼ ɇɈȼɂɏ 
ȿɇɌɈɆɈɉȺɌɈȽȿɇɇɂɏ ɒɌȺɆȱȼ BACILLUS SP. ...........................................................128 
 

47. Ʉɪɵɬɵɧɫɤɚɹ ȿ.ɇ., ɋɨɥɨɜɟɣ ɂ.ȼ.  
Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ, Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 

ɗɅȿɄɌɊɂɑȿɋɄȺə ɊȿȺɄɐɂə ɉɅȺɁɆȺɌɂɑȿɋɄɈɃ ɆȿɆȻɊȺɇɕ  
ɄɅȿɌɈɄ NITELLA FLEXILIS ɇȺ ȾȿɃɋɌȼɂȿ ȽɅɂɐɂɇȺ ..............................................130 
 

48. Ʉɭɪɢɥɨ ȼ.ȼ., ɒɢɲɚ Ɉ.Ɇ., Ʉɨɪɯɨɜɢɣ ȼ.ȱ., Єɦɟɰɶ Ⱥ.ȱ. 
Іɧɫɬɢɬɭɬ ɯɚɪɱɨɜɨʀ ɛɿɨɬɟɯɧɨɥɨɝɿʀ ɬɚ ɝɟɧɨɦɿɤɢ ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

ɈɌɊɂɆȺɇɇə ɌȺ ȺɇȺɅȱɁ ɌɊȺɇɋȽȿɇɇɂɏ ɅȱɇȱɃ ɐɍɄɊɈȼɈȽɈ ȻɍɊəɄɍ,  
ɓɈ ɆȱɋɌəɌɖ Ƚȿɇ CRY1AC, əɄɂɃ ɁȺȻȿɁɉȿɑɍЄ ɋɌȱɃɄȱɋɌɖ  

ȾɈ ɄɈɆȺɏ-ɒɄȱȾɇɂɄȱȼ ........................................................................................................132 
 

49. Ʌɟɞɟɧɶɨɜ ɋ.ɘ.1, ɋɟɦɟɧɨ Ɉ.ȼ.2 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɛɨɬɚɧɿɱɧɢɣ ɫɚɞ ɿɦ. Ɇ.Ɇ. Ƚɪɢɲɤɚ  ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

ɁȺɋɌɈɋɍȼȺɇɇə ȿɄɋɌɊȺɄɌȱȼ ɅȱɄȺɊɋɖɄɂɏ ɊɈɋɅɂɇ-ȱɇɋȿɄɌɂɐɂȾȱȼ ɉɊɈɌɂ 
ɒɄȱȾɇɂɄȱȼ ȼ ɍɆɈȼȺɏ ɁȺɄɊɂɌɈȽɈ ɌȺ ȼȱȾɄɊɂɌɈȽɈ ȽɊɍɇɌɍ ...........................134 
 

50. Ʌɟɨɧɨɜɚ ɇ.Ɉ., Ⱦɚɧɤɟɜɢɱ Ʌ.Ⱥ. 
Іɧɫɬɢɬɭɬ ɦɿɤɪɨɛɿɨɥɨɝɿʀ ɿ ɜɿɪɭɫɨɥɨɝɿʀ ɿɦ. Ⱦ.Ʉ. Ɂɚɛɨɥɨɬɧɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

Leonova N.O., Dankevych L.A. 

Zabolotny Institute of Microbiology and Virology, NAS of Ukraine, Kyiv, Ukraine  

ɉɊɈȾɍɄɍȼȺɇɇə ɉɈɁȺɄɅȱɌɂɇɇɂɏ ȽɈɊɆɈɇȱȼ-ȱɇȾɍɄɌɈɊȱȼ ɊɈɋɌɍ ȱ 
ɊɈɁȼɂɌɄɍ ɊɈɋɅɂɇ ɉȺɌɈȽȿɇɇɂɆɂ ȾɅə ɋɈȲ ȻȺɄɌȿɊȱəɆɂ 

THE PRODUCTION OF EXTRACELLULAR HORMONE INDUCER OF PLANT 

GROWTH AND DEVELOPMENT BY PATHOGENIC FOR SOYBEAN BACTERIA .....136 
 

51. Limanska N., Merlich A., Ivanytsia V.  

Odessa
 
National I.I. Mechnikov University, Odessa, Ukraine  

EFFECT OF LACTOBACILLUS PLANTARUM ON PHYTOPATHOGENS  
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52. Ʌɭɤɚɲɿɜ Ɉ.ə., ȼɿɧɹɪɫɶɤɚ Ƚ.Ȼ. 

Ɍɟɪɧɨɩɿɥɶɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɩɟɞɚɝɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ƚɧɚɬɸɤɚ, 
Ɍɟɪɧɨɩɿɥɶ, ɍɤɪɚʀɧɚ 

ɈɌɊɂɆȺɇɇə ɌȺ ȻȱɈɅɈȽȱɑɇȺ ȺɄɌɂȼɇȱɋɌɖ ɋȿɅȿɇɆȿɌȺɅɅȱɉȱȾɇɂɏ 
ɉɊȿɉȺɊȺɌȱȼ ȱɁ CHLORELLA VULGARIS BIEJ. .................................................................140 
 

53. Lystvan K.
1
, Listvan V.

2
, Shcherbak N.

1 

1
 Institute of Cell Biology and Genetic Engineering NAS of Ukraine, Kiev, Ukraine 

2
 Zhytomyr Ivan Franko State University, Zhytomyr, Ukraine 

HEAVY METALS UPTAKE BY HAIRY ROOTS CULTURES  

OF CONVOLVULUS TRICOLOR (CONVOLVULACEAE) ....................................................143 
 

54. Ɇɟɥɶɧɢɤ ȱ. ɉ., Ƚɧɢɞɸɤ ȼ.ɋ. 
Ⱥɫɨɰɿɚɰɿɹ "Ȼɿɨɤɨɧɜɟɪɫɿɹ", Іɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤ, ɍɤɪɚʀɧɚ 

ȼɉɅɂȼ ɈɊȽȺɇȱɑɇɂɏ ȾɈȻɊɂȼ ɇɈȼɈȽɈ ɉɈɄɈɅȱɇɇə "ȻȱɈɉɊɈɎȿɊɆ" ɇȺ 
ȻȱɈɅɈȽȱɑɇɍ ȼɅȺɋɌɂȼȱɋɌɖ ҐɊɍɇɌȱȼ ..............................................................................145 
 

55. Ɇɟɥɶɧɢɤɨɜɚ ȿ.ȼ., Ʉɨɪɵɬɶɤɨ Ʌ.Ⱥ. 
Ƚɇɍ «ɂɧɫɬɢɬɭɬ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɛɨɬɚɧɢɤɢ ɢɦ. ȼ.Ɏ. Ʉɭɩɪɟɜɢɱɚ ɇȺɇ Ȼɟɥɚɪɭɫɢ», Ɇɢɧɫɤ, 
Ȼɟɥɚɪɭɫɶ 

ɌȿɊȺɉȿȼɌɂɑȿɋɄȺə ɎɍɇɄɐɂə ȺɆɂɇɈɄɂɋɅɈɌ ȼ ɁȺɓɂɌȿ Ɋɀɂ (SECALE 

CEREALE L.) ɈɌ ɊɀȺȼɑɂɇɇɈɃ ɂɇɎȿɄɐɂɂ (PUCCINIA DISPERSA ERIKS ET. 
HENN.) ...........................................................................................................................................147 
 

56. Melnykova N.
1
, Ferus P.

2
, Bošiakovп D.

2, 3
, Kots S.

1 

1
Institute of Plant Physiology and Genetics of NASU, Kyiv, Ukraine 

2IЧstТtЮtО ШП FШrОst EМШХШРв SAS, VТОsФК ЧКН ŽТtКЯШЮ, SХШЯКФТК 
3
University of Constantine the Philosopher, Nitra, Slovakia 

MICROBIAL INOCULATION AS A WAY TO AFFECT BLACK LOCUST SEEDLING 

GROWTH AND DEVELOPMENT ............................................................................................149 
 

57. Molodchenkova O.O., Adamovskaya V.G., Lykhota O.B., Kartuzova T.V. 

Plant Breeding&Genetics Institute-National Center of Seed and Cultivar Investigation, Odessa, 

Ukraine 

ROLE OF BIOLOGICALLY ACTIVE COMPOUNDS IN THE PLANT RESISTANCE AT 

THE FUNGAL INFECTIONS AND ABIOTIC FACTORS .....................................................150 
 

58. Ɇɨɧɶɤɚ ɇ. ə.1, ɇɚɤɨɧɟɱɧɚ Ⱥ. ȼ.1, ɏɨɦɿɰɶɤɚ Ƚ. Ɇ.1, ȼɚɫɢɥɸɤ ɋ. ȼ.1, Ʉɚɪɩɟɧɤɨ ȱ. ȼ.2,  
Ʉɭɲɧɿɪ ɇ. ȼ.1, ɇɨɜɿɤɨɜ ȼ. ɉ.1, Ʌɭɛɟɧɟɰɶ ȼ. ȱ.1. 
1
 ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 

2
 ȼɿɞɞɿɥɟɧɧɹ ɮɿɡɢɤɨ-ɯɿɦɿʀ ɝɨɪɸɱɢɯ ɤɨɩɚɥɢɧ Іɧɫɬɢɬɭɬɭ ɮɿɡɢɤɨ-ɨɪɝɚɧɿɱɧɨʀ ɯɿɦɿʀ ɿ ɜɭɝɥɟɯɿɦɿʀ ɿɦ. 

Ʌ.Ɇ. Ʌɢɬɜɢɧɟɧɤɚ ɇȺɇ ɍɤɪɚʀɧɢ, Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 

ȺɇɌɂȻȺɄɌȿɊȱȺɅɖɇȺ Ⱦȱə ȺɅɄȱɅɈȼɂɏ ȱ ȺɅɄȱɅɁȺɆȱɓȿɇɂɏ ȿɋɌȿɊȱȼ 
ȻȿɇɁȿɇɌȱɈɋɍɅɖɎɈɄɂɋɅɈɌ ..............................................................................................152 
 

59. Ɇɨɪɨɡ ɂ.ȼ., Ʌɨɛɚɧɨɤ Ⱥ.Ƚ. 
ɂɧɫɬɢɬɭɬ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɇȺɇ Ȼɟɥɚɪɭɫɢ, Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 

 

ɉɈɅɍɑȿɇɂȿ ɂ ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ɄɈɆɉɅȿɄɋɇɈȽɈ 
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60. Ɇɭɪɵɝɢɧɚ ȼ.ɉ.
1
, 

 Ƚɚɣɞɚɦɚɤɚ ɋ.ɇ.
1
, Ƚɥɚɞɱɟɧɤɨ Ɇ.Ⱥ.

1
, Ɂɭɛɚɣɞɭɥɥɢɧ Ⱥ.Ⱥ.

2 

1ɏɢɦɢɱɟɫɤɢɣ ɮɚɤɭɥɶɬɟɬ Ɇɨɫɤɨɜɫɤɨɝɨ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɢɦɟɧɢ Ɇ.ȼ. 
Ʌɨɦɨɧɨɫɨɜɚ, Ɇɨɫɤɜɚ, Ɋɨɫɫɢɹ 
2ɁȺɈ ɋɢɛɢɪɫɤɢɣ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢ ɩɪɨɟɤɬɧɵɣ ɢɧɫɬɢɬɭɬ ɪɚɰɢɨɧɚɥɶɧɨɝɨ 

ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ ("ɋɢɛɇɂɉɂɊɉ"), ɇɢɠɧɟɜɚɪɬɨɜɫɤ, Ɋɨɫɫɢɹ 

ȽȿɈɄɈɇɌȿɃɇȿɊɇȺə ɌȿɏɇɈɅɈȽɂə ȾɅə ɊȿɆȿȾɂȺɐɂɂ ɁȺȽɊəɁɇȿɇɇɕɏ 
ɇȿɎɌɖɘ ȾɈɇɇɕɏ ɈɌɅɈɀȿɇɂɃ, ɁȺɉȺȾɇȺə ɋɂȻɂɊɖ, ɊɈɋɋɂə ........................156 
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ɗɎɎȿɄɌɂȼɇɈɋɌɖ ɆɂɄɊɈȻɂɈɉɊȿɉȺɊȺɌɈȼ ȼ  ɄɈɇɌɊɈɅȿ ȻɈɅȿɁɇȿɃ  
ɅɖɇȺ ɆȺɋɅɂɑɇɈȽɈ ȼ ȻȿɅȺɊɍɋɂ   ......................................................................................158 
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ȻɂɈɎɍɇȽɂɐɂȾɈɆ ȼȿɊȼȺ ...................................................................................................164 
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Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 

ɋɊȺȼɇɂɌȿɅɖɇɕȿ ɂɋɋɅȿȾɈȼȺɇɂə ȾȿɃɋɌȼɂə ȽɍɆɂɇɈȼɕɏ ɉɊȿɉȺɊȺɌɈȼ 
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Іɧɫɬɢɬɭɬ ɛɨɬɚɧɿɤɢ ɿɦ. Ɇ.Ƚ.ɏɨɥɨɞɧɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 
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2ɂɧɫɬɢɬɭɬ ɯɢɦɢɢ Ʉɨɦɢ ɇɐ ɍɪɈ ɊȺɇ, ɋɵɤɬɵɜɤɚɪ, Ɋɨɫɫɢɹ 
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Ȼɚɛɟɧɤɨ Ⱦ.Ɉ., Ɇɪɚɱɤɨɜɫɶɤɚ ɘ.Ɉ., Кɪɢɥɨɜɚ К.Ⱦ. 
Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȱ. ȱ. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚɢɧɚ 

 

Ⱦȱə ȻȺКɌȿРȱɃ ɒɌȺɆɆɍ BACILLUS MEGATERIUM ONU 500 ɇȺ ȼȿȽȿɌɍɘɑȱ 
РɈɋɅɂɇɂ LYCOPERSICON ESCULENTUM 

 

Bacteria of the genus Bacillus are widely used to create biopreparation. There is due the ability of 

these bacteria to form spores and the presence of a broad metabolic potential. The aim of this work 

was to determine the effect biopreparation of the complex action to growing plants. The obtained 

data are promising, because significant stimulation of growth was observed in the inoculation of 

seeds and roots biopreparation based on Bacillus megatherium ONU 500. 

 

Ɂɚɯɢɫɬ ɪɨɫɥɢɧ ɜɿɞ ɮɿɬɨɩɚɬɨɝɟɧɿɜ ɫɬɚє ɜɫɟ ɛɿɥɶɲ ɝɨɫɬɪɨɸ ɩɪɨɛɥɟɦɨɸ ɫɭɱɚɫɧɨɝɨ 

ɡɟɦɥɟɪɨɛɫɬɜɚ ɿ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨʀ ɦɿɤɪɨɛɿɨɥɨɝɿʀ. Ɉɫɤɿɥɶɤɢ ɬɪɚɞɢɰɿɣɧɢɣ ɯɿɦɿɱɧɢɣ ɡɚɯɢɫɬ ɭ 

ɛɚɝɚɬɶɨɯ ɜɢɩɚɞɤɚɯ ɜɢɹɜɥɹєɬɶɫɹ ɧɟɟɮɟɤɬɢɜɧɢɦ ɿ ɧɟɛɟɡɩɟɱɧɢɦ, ɜ ɨɫɬɚɧɧɿ ɪɨɤɢ ɲɢɪɨɤɟ 

ɩɨɲɢɪɟɧɧɹ ɨɬɪɢɦɚɜ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɣ ɦɟɬɨɞ ɡɚɯɢɫɬɭ ɪɨɫɥɢɧ. Ⱦɚɧɢɣ ɦɟɬɨɞ є ɨɞɧɢɦ ɡ 

ɧɚɣɛɿɥɶɲ ɩɟɪɫɩɟɤɬɢɜɧɢɯ ɭ ɡɜ'ɹɡɤɭ ɡ ɣɨɝɨ ɟɤɨɥɨɝɿɱɧɿɫɬɸ, ɫɩɟɰɢɮɿɱɧɿɫɬɸ ɿ ɟɮɟɤɬɢɜɧɿɫɬɸ[1]. 

Ȼɚɤɬɟɪɿʀ ɪɨɞɭ ȼacillus ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɛɿɨɩɪɟɩɚɪɚɬɿɜ. ɐɟ 

ɨɛɭɦɨɜɥɟɧɨ ɡɞɚɬɧɿɫɬɸ ɛɚɰɢɥ ɞɨ ɮɨɪɦɭɜɚɧɧɹ ɟɧɞɨɫɩɨɪ, ɹɤɿ ɦɚɸɬɶ ɜɢɫɨɤɢɣ ɫɬɭɩɿɧɶ ɫɬɿɣɤɨɫɬɿ 
ɞɨ ɡɦɿɧ ɭɦɨɜ ɡɨɜɧɿɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɬɚ ɲɢɪɨɤɢɦ ɦɟɬɚɛɨɥɿɱɧɢɦ ɩɨɬɟɧɰɿɚɥɨɦ ɰɢɯ 

ɛɚɤɬɟɪɿɣ[4]. Ɉɤɪɿɦ ɡɞɚɬɧɨɫɬɿ ɩɪɨɞɭɤɭɜɚɬɢ ɪɿɡɧɿ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɿ ɫɩɨɥɭɤɢ ɡ ɚɧɬɢɦɿɤɪɨɛɧɨɸ, 

ɮɭɧɝɿɰɢɞɧɨɸ, ɬɚ ɟɧɬɨɦɨɰɢɞɧɨɸ ɞɿєɸ, ɞɥɹ ɧɢɯ ɩɨɤɚɡɚɧɨ ɫɢɧɬɟɡ ɪɟɝɭɥɹɬɨɪɿɜ ɿ ɫɬɢɦɭɥɹɬɨɪɿɜ 

ɪɨɫɬɭ ɪɨɫɥɢɧ [2].  

Ɇɟɬɨɸ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɨ ɜɢɡɧɚɱɟɧɧɹ ɞɿʀ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɪɟɩɚɪɚɬɭ, ɫɬɜɨɪɟɧɨɝɨ ɧɚ ɨɫɧɨɜɿ 
ɲɬɚɦɭ B. megatherium Ɉɇɍ 500 ɧɚ ɜɟɝɟɬɭɸɱɿ ɪɨɫɥɢɧɢ L. esculentum. ȼ ɪɨɛɨɬɿ ɛɭɥɨ 

ɜɢɤɨɪɢɫɬɚɧɨ ɲɬɚɦ B. megatherium Ɉɇɍ 500, ɿ ɜɿɞɿɛɪɚɧɟ ɧɚɫɿɧɧɹ  L. ɟsculentum. ɇɚɫɿɧɧɹ ɞɥɹ 

ɤɨɠɧɨɝɨ ɡ ɞɨɫɥɿɞɧɢɯ ɜɚɪɿɚɧɬɿɜ, ɩɟɪɟɞ ɜɢɫɚɞɠɭɜɚɧɧɹɦ ɭ ʉɪɭɧɬ, ɡɚɦɨɱɭɜɚɥɢ ɭ 2% ɞɨɛɨɜɿɣ 

ɫɭɫɩɟɧɡɿʀ ɛɚɤɬɟɪɿɣ ɲɬɚɦɭ B. megaterium Ɉɇɍ 500, ɚɛɨ ɭ ɫɬɟɪɢɥɶɧɿɣ ɜɨɞɨɝɿɧɧɿɣ ɜɨɞɿ, ɧɚ 

ɩɪɨɬɹɡɿ ɱɨɬɢɪɶɨɯ ɝɨɞɢɧ. ɇɚ ɧɚɫɬɭɩɧɨɦɭ ɟɬɚɩɿ, ɧɚ ɨɬɪɢɦɚɧɢɯ ɩɚɪɨɫɬɤɚɯ ɪɨɫɥɢɧ L. esculentum 

ɞɿɸ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɪɟɩɚɪɚɬɭ ɩɟɪɟɜɿɪɹɥɢ ɩɿɫɥɹ ɩɨɹɜɢ ɬɪɟɬɶɨʀ ɩɚɪɢ ɥɢɫɬɤɿɜ. Ɋɨɫɥɢɧɢ 
ɨɛɪɨɛɥɹɥɢ 2% ɞɨɛɨɜɨɸ ɫɭɫɩɟɧɡɿєɸ ɛɚɤɬɟɪɿɣ ɲɬɚɦɭ B. megaterium Ɉɇɍ 500, ɦɟɬɨɞɨɦ 
ɩɿɞɤɨɪɟɧɟɜɨɝɨ ɩɿɞɠɢɜɥɟɧɧɹ. ɍ ɹɤɨɫɬɿ ɤɨɧɬɪɨɥɸ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɡɚɦɨɱɟɧɟ ɧɚɫɿɧɧɹ ɭ 
ɫɬɟɪɢɥɶɧɿɣ ɜɨɞɨɝɿɧɧɿɣ ɜɨɞɿ ɬɚ ɩɨɥɹɬɿ ɪɨɫɥɢɧɢ,. Ʉɨɠɟɧ ɞɨɫɥɿɞɧɢɣ ɜɚɪɿɚɧɬ ɜɢɤɨɧɭɜɚɥɢ ɭ 
ɬɪɢɤɪɚɬɧɨɦɭ ɩɨɜɬɨɪɟɧɧɿ, ɭ ɤɨɠɧɨɦɭ ɩɨɜɬɨɪɟɧɧɿ ɜɢɫɚɞɠɭɜɚɥɢ ɩɨ 10 ɪɨɫɥɢɧ. ɇɚ 60 ɞɨɛɭ 
ɜɪɚɯɨɜɭɜɚɥɢ ɪɟɡɭɥɶɬɚɬɢ, ɡɜɚɠɭɸɱɢ ɤɨɠɟɧ ɞɨɫɥɿɞɧɢɣ ɜɚɪɿɚɧɬ Д3Ж. 

Ȼɭɥɨ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɡɛɿɥɶɲɟɧɧɹ ɦɚɫɢ ɜɿɞɧɨɫɧɨ ɤɨɧɬɪɨɥɸ ɫɩɨɫɬɟɪɿɝɚɥɨɫɶ ɭ ɜɢɩɚɞɤɭ ɜɫɿɯ 
ɞɨɫɥɿɞɧɢɯ ɜɚɪɿɚɧɬɿɜ. ȱɧɨɤɭɥɹɰɿɹ ɧɚɫɿɧɧɹ ɿ ɩɿɞɤɨɪɟɧɟɜɟ ɩɿɞɠɢɜɥɟɧɧɹ ɭ ɫɭɫɩɟɧɡɿʀ ɲɬɚɦɭ B. 

megatherium Ɉɇɍ 500, ɞɚɥɚ ɧɚɣɛɿɥɶɲɟ ɡɛɿɥɶɲɟɧɧɹ ɡɚɝɚɥɶɧɨʀ ɦɚɫɢ ɪɨɫɥɢɧ ɧɚ 280%, ɭ 
ɩɨɪɿɜɧɹɧɧɿ ɡ ɤɨɧɬɪɨɥɶɧɢɦ ɜɚɪɿɚɧɬɨɦ. ȼɚɝɚ ɤɨɧɬɪɨɥɶɧɨɝɨ ɜɚɪɿɚɧɬɭ ɫɤɥɚɞɚɥɚ 11,82 ɝɪ. ɍ 
ɞɨɫɥɿɞɧɢɯ ɡɪɚɡɤɚɯ ɧɚɫɿɧɧɹ, ɹɤɟ ɡɚɦɨɱɭɜɚɥɢ ɭ ɜɨɞɿ, ɚ ɤɨɪɟɧɿ ɨɛɪɨɛɥɟɧɿ ɦɟɬɨɞɨɦ ɩɿɞɤɨɪɟɧɟɜɨɝɨ 
ɩɿɞɠɢɜɥɟɧɧɹ ɭ ɫɭɫɩɟɧɡɿʀ ɲɬɚɦɭ B. megatherium Ɉɇɍ 500, ɡɪɨɫɬɚɧɧɹ ɦɚɫɢ ɪɨɫɥɢɧ ɜɿɞɛɭɜɚɥɨɫɶ 
ɧɚ 163%, ɹɤɳɨ ɡɚɦɨɱɭɜɚɥɢ ɧɚɫɿɧɧɹ ɭ ɫɭɫɩɟɧɡɿʀ ɲɬɚɦɭ B. megatherium Ɉɇɍ 500, ɚ ɤɨɪɟɧɿ 
ɩɨɥɢɜɚɥɢ ɫɬɟɪɢɥɶɧɨɸ ɜɨɞɨɝɿɧɧɨɸ ɜɨɞɨɸ, ɡɛɿɥɶɲɟɧɧɹ ɦɚɫɢ ɫɩɨɫɬɟɪɿɝɚɥɨɫɶ ɧɚ 170%. Ɍɚɤɢɦ 
ɱɢɧɨɦ, ɜɢɜɱɟɧɚ ɞɿɹ ɲɬɚɦɭ B.  megatherium Ɉɇɍ 500 ɧɚ ɜɟɝɟɬɭɸɱɿ ɪɨɫɥɢɧɢ. Ɇɚɤɫɢɦɚɥɶɧɿ 
ɩɨɤɚɡɧɢɤɢ ɧɚ 280% ɡɛɿɥɶɲɟɧɧɹ ɦɚɫɢ ɛɭɥɢ ɩɪɨɞɟɦɨɧɫɬɪɨɜɚɧɿ ɩɪɢ ɨɛɪɨɛɥɟɧɧɿ ɧɚɫɿɧɧɹ ɿ 
ɤɨɪɟɧɿɜ ɲɬɚɦɨɦ B. megatherium Ɉɇɍ 500, ɳɨ ɜɤɚɡɭє ɧɚ ɣɨɝɨ ɡɧɚɱɧɭ ɪɿɫɬ ɫɬɢɦɭɥɸɸɱɭ ɞɿɸ. 
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Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ є ɩɟɪɫɩɟɤɬɢɜɧɢɦɢ, ɬɚɤ ɹɤ ɧɚɹɜɧɿɫɬɶ ɪɿɫɬ ɫɬɢɦɭɥɸɸɱɨʀ ɚɤɬɢɜɧɨɫɬɿ ɜɟɞɟ, 
ɨɤɪɿɦ ɿɧɲɨɝɨ, ɞɨ ɡɦɿɰɧɟɧɧɹ ɿɦɭɧɿɬɟɬɭ ɪɨɫɥɢɧɢ, ɳɨ ɞɨɡɜɨɥɢɬɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɰɟɣ ɲɬɚɦ ɭ 
ɹɤɨɫɬɿ ɛɿɨɩɪɟɩɚɪɚɬɭ ɡ ɤɨɦɩɥɟɤɫɧɨɸ ɞɿєɸ ɭ ɬɢɯ ɜɢɩɚɞɤɚɯ, ɤɨɥɢ ɭ ʉɪɭɧɬɿ ɩɪɢɫɭɬɧɿ 
ɮɿɬɨɩɚɬɨɝɟɧɧɿ ɛɚɤɬɟɪɿʀ. 
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1ȼɿɞɞɿɥɟɧɧɹ ɮɿɡɢɤɨ-ɯɿɦɿʀ ɝɨɪɸɱɢɯ ɤɨɩɚɥɢɧ ȱɧɎɈȼ ɿɦ. Ʌ.Ɇ. Ʌɢɬɜɢɧɟɧɤɚ ɇȺɇ ɍɤɪɚʀɧɢ, Ʌɶɜɿɜ 
2ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɢɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 
3Ʌɶɜɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȱɜɚɧɚ Ɏɪɚɧɤɚ, Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 

 

ȻȱɈȽȿɇɇȱ ɉɈȼȿРɏɇȿȼɈ-ȺКɌɂȼɇȱ РȿɑɈȼɂɇɂ ɍ КɈɆɉɅȿКɋɇȱɃ 
ɎȱɌɈРȿɆȿȾȱȺɐȱȲ ɇȺɎɌɈɁȺȻРɍȾɇȿɇɂɏ ҐРɍɇɌȱȼ 

 

The efficiency of biosurfactants, microorganism-destructors and oxidants in the process complex 

phytoremediation of petroleum contaminated soils has been shown. 

 

ɇɚɬɟɩɟɪ ɫɟɪɟɞ ɩɪɿɨɪɢɬɟɬɧɢɯ ɬɚ ɟɤɨɥɨɝɿɱɧɨ ɩɪɢɣɧɹɬɧɢɯ ɦɟɬɨɞɿɜ ɨɱɢɳɟɧɧɹ ɡɚɛɪɭɞɧɟɧɨɝɨ 

ɞɨɜɤɿɥɥɹ, ɡɨɤɪɟɦɚ ɧɚɮɬɨɩɪɨɞɭɤɬɚɦɢ, ɡɚɫɥɭɝɨɜɭɸɬɶ ɧɚ ɭɜɚɝɭ ɛɿɨɥɨɝɿɱɧɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 

ɪɨɫɥɢɧ ɬɚ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. Ɉɞɧɚɤ ɛɿɨɥɨɝɿɱɧɟ ɨɱɢɳɟɧɧɹ ɱɚɫɬɨ ɛɭɜɚє ɦɚɥɨɟɮɟɤɬɢɜɧɢɦ ɿ 
ɬɪɢɜɚɥɢɦ, ɳɨ ɡɭɦɨɜɥɟɧɨ ɧɢɡɶɤɨɸ ɛɿɨɞɨɫɬɭɩɧɿɫɬɸ ɡɚɛɪɭɞɧɟɧɶ ɱɟɪɟɡ ʀɯ ɫɨɪɛɰɿɸ ɧɚ ʉɪɭɧɬɿ, 
ɝɿɞɪɨɮɨɛɧɿɫɬɶ ɬɚ ɬɨɤɫɢɱɧɿɫɬɶ [1]. ɍ ɡɜ’ɹɡɤɭ ɡ ɰɢɦ ɚɤɬɭɚɥɶɧɢɦ ɡɚɜɞɚɧɧɹɦ є ɪɨɡɪɨɛɤɚ 

ɤɨɦɩɥɟɤɫɧɢɯ ɩɿɞɯɨɞɿɜ ɞɨ ɜɿɞɧɨɜɥɟɧɧɹ ʉɪɭɧɬɿɜ ɜɿɞ ɧɚɮɬɨɜɢɯ ɡɚɛɪɭɞɧɟɧɶ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ 

ɪɨɫɥɢɧ ɬɚ ɟɮɟɤɬɢɜɧɢɯ ɫɬɢɦɭɥɹɬɨɪɿɜ ɦɿɤɪɨɛɧɨʀ ɩɪɢɪɨɞɢ (ɮɿɬɨɪɟɦɟɞɿɚɰɿɹ). ɇɚɣɛɿɥɶɲ 
ɩɟɪɫɩɟɤɬɢɜɧɢɦɢ ɫɬɢɦɭɥɹɬɨɪɚɦɢ ɦɨɠɧɚ ɜɜɚɠɚɬɢ ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɿ ɪɟɱɨɜɢɧɢ ɛɿɨɥɨɝɿɱɧɨɝɨ 
ɩɨɯɨɞɠɟɧɧɹ (ɛɿɨɉȺɊ). ȼɨɧɢ є ɟɤɨɥɨɝɿɱɧɨ ɛɟɡɩɟɱɧɢɦɢ ɬɚ ɧɟ ɩɨɫɬɭɩɚɸɬɶɫɹ ɡɚ ɟɮɟɤɬɢɜɧɿɫɬɸ 
ɫɢɧɬɟɬɢɱɧɢɦ ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɢɦ ɪɟɱɨɜɢɧɚɦ. Ɂɚɜɞɹɤɢ ɫɜɨʀɦ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɦ ɿ ɛɿɨɥɨɝɿɱɧɢɦ 
ɜɥɚɫɬɢɜɨɫɬɹɦ (ɞɟɫɨɪɛɰɿɹ ɝɿɞɪɨɮɨɛɧɢɯ ɪɟɱɨɜɢɧ ɡ ʉɪɭɧɬɭ, ʀɯ ɫɨɥɸɛɿɥɿɡɚɰɿɹ, ɜɩɥɢɜ ɧɚ 
ɩɪɨɧɢɤɧɿɫɬɶ ɤɥɿɬɢɧɧɢɯ ɦɟɦɛɪɚɧ, ɫɬɢɦɭɥɹɰɿɹ ɪɨɫɬɭ ɪɨɫɥɢɧ ɬɚ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ) ɛɿɨɉȺɊ 
ɦɨɠɭɬɶ ɩɿɞɜɢɳɭɜɚɬɢ ɫɬɭɩɿɧɶ ɛɿɨɥɨɝɿɱɧɨʀ ɞɟɫɬɪɭɤɰɿʀ ɡɚɛɪɭɞɧɟɧɶ Д2Ж.  

ɍ ɡɜ’ɹɡɤɭ ɡ ɰɢɦ ɦɟɬɨɸ ɧɚɲɨʀ ɪɨɛɨɬɢ ɛɭɥɚ ɪɨɡɪɨɛɤɚ ɦɟɬɨɞɿɜ ɤɨɦɩɥɟɤɫɧɨʀ ɮɿɬɨɪɟɦɟɞɿɚɰɿʀ 
ɡɚɛɪɭɞɧɟɧɢɯ ɧɚɮɬɨɸ ʉɪɭɧɬɿɜ ɿɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɫɬɿɣɤɢɯ ɪɨɫɥɢɧ, ɛɿɨɉȺɊ ɬɚ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ-

ɞɟɫɬɪɭɤɬɨɪɿɜ ɜɭɝɥɟɜɨɞɧɿɜ.  
Ⱦɪɿɛɧɨɞɿɥɹɧɤɨɜɢɣ ɟɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨɞɢɥɢ ɧɚ ɡɚɛɪɭɞɧɟɧɢɯ ɧɚɮɬɨɸ ʉɪɭɧɬɚɯ ɡ ɨɛєɤɬɿɜ 

ɇȽȼɍ «Ⱦɨɥɢɧɚɧɚɮɬɨɝɚɡ» ɜɩɪɨɞɨɜɠ 1,5 ɪɨɤɿɜ. Ȼɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ ɧɚɫɿɧɧɹ ɝɨɪɨɯɭ ɩɨɥɶɨɜɨɝɨ 
(Pisum arvense L.),  ɪɚɦɧɨɥɿɩɿɞɧɢɣ ɛɿɨɤɨɦɩɥɟɤɫ (ɊȻɄ) – ɩɪɨɞɭɤɬ ɦɿɤɪɨɛɧɨɝɨ ɫɢɧɬɟɡɭ ɲɬɚɦɭ 
Pseudomonas sp. PS-17, ɳɨ ɦɿɫɬɢɬɶ ɪɚɦɧɨɥɿɩɿɞɢ ɿ ɩɨɥɿɫɚɯɚɪɢɞ (4:1), ɨɬɪɢɦɚɧɢɣ ɭ ȼɿɞɞɿɥɟɧɧɿ 
ɮɿɡɢɤɨ-ɯɿɦɿʀ ɝɨɪɸɱɢɯ ɤɨɩɚɥɢɧ ȱɧɎɈȼ [3], ɩɪɟɩɚɪɚɬ ɩɪɢɪɨɞɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ-ɞɟɫɬɪɭɤɬɨɪɿɜ 
ɜɭɝɥɟɜɨɞɧɿɜ (Ⱦ) ɡ ʉɪɭɧɬɿɜ, ɡɚɛɪɭɞɧɟɧɧɢɯ ɧɚɮɬɨɸ, ɜ ɨɞɢɧ ɡ ɜɚɪɿɚɧɬɿɜ ɞɨɞɚɜɚɥɢ ɯɿɦɿɱɧɢɣ 
ɨɤɢɫɧɢɤ – ɩɟɪɨɤɫɢɞ ɤɚɥɶɰɿɸ (CКЇ2). ɇɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ ɭ ʉɪɭɧɬ ɜɧɨɫɢɥɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ-

ɞɟɫɬɪɭɤɬɨɪɢ (5×106
 ɄɍɈ/ɦɥ) 50 ɦɥ ɫɭɫɩɟɧɡɿʀ / 1 ɤɝ ʉɪɭɧɬɭ ɬɚ ɜɢɬɪɢɦɭɜɚɥɢ  14  ɞɿɛ. Ⱦɚɥɿ ɭ 

ʉɪɭɧɬ ɜɢɫɚɞɠɭɜɚɥɢ ɧɚɫɿɧɧɹ ɝɨɪɨɯɭ ɩɨɥɶɨɜɨɝɨ, ɨɛɪɨɛɥɟɧɟ ɪɨɡɱɢɧɨɦ ɊȻɄ (0,01 ɝ/ɥ), ɩɟɪɟɛɿɝ 
ɩɪɨɰɟɫɭ ɤɨɧɬɪɨɥɸɜɚɥɢ ɭ ɞɢɧɚɦɿɰɿ ɡɚ ɜɦɿɫɬɨɦ ɡɚɥɢɲɤɨɜɢɯ ɜɭɝɥɟɜɨɞɧɿɜ (ɝɪɚɜɿɦɟɬɪɢɱɧɢɣ 
ɦɟɬɨɞ) [4]. Ⱦɟɝɿɞɪɨɝɟɧɚɡɧɭ ɚɤɬɢɜɧɿɫɬɶ ʉɪɭɧɬɭ ɜɢɡɧɚɱɚɥɢ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɧɢɦ ɦɟɬɨɞɨɦ ɡ 
ɬɪɢɮɟɧɿɥɬɟɬɪɚɡɨɥɿɣ ɯɥɨɪɢɞɨɦ (ɌɌɎ) ɩɪɢ λ = 485 ɧɦ (SСТЦКНгЮ UVЦТЧТ-1240, Shimadzu Corp., 

Japan) [5]. 

Ɉɫɤɿɥɶɤɢ ɜɿɞɨɦɨ, ɳɨ ɨɞɧɢɦɢ ɡ ɝɨɥɨɜɧɢɯ ɤɪɢɬɟɪɿʀɜ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɰɟɫɿɜ ɨɱɢɳɟɧɧɹ 
ʉɪɭɧɬɿɜ  є ɡɦɿɧɚ ɜɦɿɫɬɭ ɡɚɛɪɭɞɧɟɧɧɹ ɬɚ ɞɟɝɿɞɪɨɝɟɧɚɡɧɚ ɚɤɬɢɜɧɿɫɬɶ  ʉɪɭɧɬɭ, ɛɭɥɨ ɜɢɡɧɚɱɟɧɨ ɰɿ 
ɜɚɠɥɢɜɿ ɩɨɤɚɡɧɢɤɢ ɭ ɞɢɧɚɦɿɰɿ ɤɨɦɩɥɟɤɫɧɨʀ ɪɟɦɟɞɿɚɰɿʀ ɞɨɫɥɿɞɠɟɧɢɯ ʉɪɭɧɬɿɜ (ɬɚɛɥ.). 

 

 

 

 

 

 



Biotechnology for agriculture and environmental protection  
   

 

 
September 07

th
 - 10th, 2016 

Odessa, Ukraine 
35 

Ɍɚɛɥɢɰɹ  
ȼɦɿɫɬ ɡɚɥɢɲɤɨɜɨʀ ɧɚɮɬɢ ɭ ʉɪɭɧɬɚɯ ɡ ɨɛєɤɬɿɜ ɇȽȼɍ «Ⱦɨɥɢɧɚɧɚɮɬɨɝɚɡ» ɡɚ ɤɨɦɩɥɟɤɫɧɨʀ ɮɿɬɨɪɟɦɟɞɿɚɰɿʀ 

ȼɚɪɿɚɧɬɢ 
ɞɨɫɥɿɞɠɟɧɧɹ 

ȼɦɿɫɬ ɡɚɥɢɲɤɨɜɨʀ ɧɚɮɬɢ ɭ ʉɪɭɧɬɿ,% 

ɠɨɜɬɟɧɶ 2013ɪ. ɥɢɩɟɧɶ 2014ɪ. ɫɿɱɟɧɶ 2015ɪ. 
Ƚɨɪɨɯ ɩɨɥɶɨɜɢɣ 
(ɤɨɧɬɪɨɥɶ) 

7,5 4,6 3,2 

Ƚɨɪɨɯ ɩɨɥɶɨɜɢɣ 
ɤɨɧɬɪɨɥɶ +Ⱦ 

7,7 5,6 2 

Ƚɨɪɨɯ ɩɨɥɶɨɜɢɣ + 
ɊȻɄ 

6,5 4,8 1,4 

Ƚɨɪɨɯ ɩɨɥɶɨɜɢɣ + 
ɊȻɄ + Ⱦ 

7,9 6,4 1,6 

ɊȻɄ+Ⱦ+CaO2 5,9 4,5 1,3 

ɉɪɢɦɿɬɤɚ: ɉɨɱɚɬɤɨɜɢɣ ɜɦɿɫɬ ɧɚɮɬɢ ɭ ʉɪɭɧɬɿ – 9,5 %; ɊȻɄ – ɪɚɦɧɨɥɿɩɿɞɧɢɣ ɛɿɨɤɨɦɩɥɟɤɫ;  
Ⱦ – ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ-ɞɟɫɬɪɭɤɬɨɪɢ; CaO2 –  ɩɟɪɨɤɫɢɞ ɤɚɥɶɰɿɸ. 

 

əɤ ɫɜɿɞɱɚɬɶ ɪɟɡɭɥɶɬɚɬɢ, ɤɪɚɳɿ ɟɮɟɤɬɢ ɭ 2013–2015 ɪɪ. ɛɭɥɨ ɞɨɫɹɝɧɭɬɨ ɭ ɜɚɪɿɚɧɬɿ ɿɡ 
ɜɧɟɫɟɧɧɹɦ ɭ ʉɪɭɧɬ ɊȻɄ, ɩɪɟɩɚɪɚɬɭ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ-ɞɟɫɬɪɭɤɬɨɪɿɜ ɬɚ CaO2 – ɫɩɨɫɬɟɪɿɝɚɥɨɫɹ  
ɡɧɢɠɟɧɧɹ ɜɦɿɫɬɭ ɜɭɝɥɟɜɨɞɧɿɜ ɞɨ 1,3%, ɚ ɬɚɤɨɠ ɭ ɜɚɪɿɚɧɬɚɯ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɨɫɥɢɧ, ɊȻɄ ɬɚ Ⱦ 
– 1,4% (ɝɨɪɨɯ ɩɨɥɶɨɜɢɣ+ɊȻɄ) ɬɚ 1,6% (ɝɨɪɨɯ ɩɨɥɶɨɜɢɣ+ɊȻɄ+Ⱦ), ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ ɡɧɚɱɧɟ 
ɡɧɢɠɟɧɧɹ ɧɚɮɬɨɩɪɨɞɭɤɬɿɜ ɭ ʉɪɭɧɬɿ ɬɚ ɩɨɤɪɚɳɟɧɧɿ ɭɦɨɜ ɪɨɫɬɭ ɿ ɪɨɡɜɢɬɤɭ ɪɨɫɥɢɧ ɜ ɞɚɧɢɯ 
ɭɦɨɜɚɯ. ɉɨɤɚɡɚɧɨ ɬɚɤɨɠ, ɳɨ ɭ ɩɪɨɰɟɫɿ ɛɿɨɞɟɝɪɚɞɚɰɿʀ ɡɚɛɪɭɞɧɟɧɧɹ ɡɪɨɫɬɚɥɚ ɞɟɝɿɞɪɨɝɟɧɚɡɧɚ 
ɚɤɬɢɜɧɿɫɬɶ, ɹɤɚ є ɨɞɧɢɦ ɡ ɩɨɤɚɡɧɢɤɿɜ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɚɤɬɢɜɧɨɫɬɿ ʉɪɭɧɬɨɜɨʀ ɛɿɨɬɢ, ɡɨɤɪɟɦɚ ɭ 
ɜɚɪɿɚɧɬɚɯ ɡ ɞɨɞɚɜɚɧɧɹɦ ɊȻɄ. Ɍɚɤɢɣ ɜɩɥɢɜ ɛɿɨɉȺɊ, ɧɚ ɧɚɲɭ ɞɭɦɤɭ, ɦɨɠɧɚ ɩɨɹɫɧɢɬɢ 
ɫɨɥɸɛɿɥɿɡɚɰɿєɸ ɝɿɞɪɨɮɨɛɧɢɯ ɡɚɛɪɭɞɧɟɧɶ, ɚ ɬɚɤɨɠ ʀɯ ɡɞɚɬɧɿɫɬɸ ɩɿɞɜɢɳɭɜɚɬɢ ɩɪɨɧɢɤɧɿɫɬɶ 
ɦɟɦɛɪɚɧ ɦɿɤɪɨɛɧɢɯ ɬɚ ɪɨɫɥɢɧɧɢɯ ɤɥɿɬɢɧ ɬɚ ɚɤɬɢɜɧɿɫɬɶ ɮɟɪɦɟɧɬɿɜ [6]. 

Ɉɬɠɟ, ɚɧɚɥɿɡ ɨɬɪɢɦɚɧɢɯ ɞɚɧɢɯ ɩɨɤɚɡɚɜ ɩɟɪɫɩɟɤɬɢɜɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɨɫɥɢɧ, ɛɿɨɉȺɊ 
(ɊȻɄ), ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ-ɞɟɫɬɪɭɤɬɨɪɿɜ ɜɭɝɥɟɜɨɞɧɿɜ ɬɚ ɩɟɪɨɤɫɢɞɭ ɤɚɥɶɰɿɸ ɩɪɢ ɤɨɦɩɥɟɤɫɧɿɣ 
ɮɿɬɨɪɟɦɟɞɿɚɰɿʀ ʉɪɭɧɬɿɜ, ɡɚɛɪɭɞɧɟɧɢɯ ɧɚɮɬɨɸ ɬɚ ɧɚɮɬɨɩɪɨɞɭɤɬɚɦɢ. 
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Ȼɚɪɚɧɨɜ ȼ.1, ɒɟɪɟɦɟɬɚ ȼ.2, Ɍɟɝɥіɜɟɰɶ ɋ.1, Кɚɪɩіɧɟɰɶ Ʌ.1 
1Ʌɶɜɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȱɜɚɧɚ Ɏɪɚɧɤɚ, Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 
2Ʌɸɛɥɿɧɫɶɤɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, Ɍɟɨɥɨɝɿɱɧɢɣ ɿɧɫɬɢɬɭɬ ɿɦ. Ƀ.Ȼɿɥɶɱɟɜɫɶɤɨɝɨ, Ʌɸɛɥɿɧ, ɉɨɥɶɳɚ 
 

ȼКɈРȱɇȿɇɇə ɀɂȼɐȱȼ ȼȿРȻɂ ȿɇȿРȽȿɌɂɑɇɈȲ ȼ ɋɌРȿɋɈȼɂɏ ɍɆɈȼȺɏ  ɁȺ 
ȼɉɅɂȼɍ ȼɂɌəɀɈК Ɂ КɈɉРɈɅȱɌȱȼ ɉȱȾȾȺɇɂɏ ȾȱȲ  

ȿɅȿКɌРɈȽȱȾРȺȼɅȱɑɇɈȽɈ ɍȾȺРɍ 
 

ɋɭɛɫɬɪɚɬɢ ɩɨɪɨɞɧɢɯ ɜɿɞɜɚɥɿɜ ɜɭɝɿɥɶɧɢɯ ɲɚɯɬ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɧɟɫɩɪɢɹɬɥɢɜɢɦɢ 
ɟɞɚɮɿɱɧɢɦɢ ɭɦɨɜɚɦɢ, ɡɨɤɪɟɦɚ ɩɪɚɤɬɢɱɧɨ ɜɿɞɫɭɬɧɿɫɬɸ ɨɪɝɚɧɿɱɧɢɯ ɿ ɦɿɧɟɪɚɥɶɧɢɯ  ɪɟɱɨɜɢɧ ɿ 
ɬɨɦɭ ɪɨɫɥɢɧɢ, ɹɤɿ ɜɢɫɚɞɠɭɸɬɶɫɹ ɩɪɢ ɮɿɬɨɪɟɦɟɞɿɚɰɿʀ ɜɿɞɜɚɥɿɜ, ɩɨɬɪɟɛɭɸɬɶ ɩɿɞɠɢɜɥɟɧɧɹ ɨɪɝɚɧɨ-
ɦɿɧɟɪɚɥɶɧɢɦɢ ɞɨɛɪɢɜɚɦɢ. Ɉɞɧɢɦ ɿɡ ɞɭɠɟ ɟɮɟɤɬɢɜɧɢɯ ɜɢɞɿɜ ɨɪɝɚɧɿɱɧɨɝɨ ɞɨɛɪɢɜɚ є ɤɨɩɪɨɥɿɬɢ 
ɞɨɳɨɜɢɯ ɯɪɨɛɚɤɿɜ. Ɂɚɝɚɥɶɧɨɜɿɞɨɦɨ, ɳɨ ɨɪɝɚɧɿɤɚ ɩɨɜɢɧɧɚ ɛɭɬɢ ɩɟɪɟɪɨɛɥɟɧɚ ɦɿɤɪɨɮɥɨɪɨɸ 
ʉɪɭɧɬɭ ɞɨ ɪɭɯɨɦɢɯ ɮɨɪɦ, ɞɨɫɬɭɩɧɢɯ ɪɨɫɥɢɧɚɦ, ɚɥɟ ɫɭɛɫɬɪɚɬɢ ɜɿɞɜɚɥɿɜ ɦɚɸɬɶ ɛɿɞɧɢɣ ɤɿɥɶɤɿɫɧɢɣ 
ɿ ɹɤɿɫɧɢɣ ɫɤɥɚɞ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɳɨ ɫɩɨɜɿɥɶɧɸє ɩɪɨɰɟɫ ɪɨɡɤɥɚɞɭ ɤɨɩɪɨɥɿɬɿɜ. ȼɿɞɨɦɢɣ, ɚɥɟ 
ɬɪɨɯɢ ɡɚɛɭɬɢɣ ɭ ɧɚɲ ɱɚɫ, ɟɥɟɤɬɪɨɝɿɞɪɚɥɿɱɧɢɣ ɟɮɟɤɬ (ɭɞɚɪ) Ʌ.Ɉ.ɘɬɤɿɧɚ, ɜ ɨɫɧɨɜɿ ɹɤɨɝɨ ɥɟɠɢɬɶ 
ɜɩɥɢɜ ɿɦɩɭɥɶɧɢɯ ɟɥɟɤɬɪɨɭɞɚɪɿɜ ɧɚ ɫɭɛɫɬɪɚɬ, ɹɤɪɚɡ є ɬɢɦ ɡɚɫɨɛɨɦ, ɹɤɢɣ ɪɭɣɧɭє ɨɪɝɚɧɿɤɭ ɿ 
ɜɢɜɿɥɶɧɸє ɩɪɢ ɰɶɨɦɭ ɞɨɫɬɭɩɧɿ ɪɨɫɥɢɧɚɦ ɟɥɟɦɟɧɬɢ ɠɢɜɥɟɧɧɹ. ȼ ɞɨɫɥɿɞɚɯ ɟɥɟɤɬɪɨɝɿɞɪɚɜɥɿɱɧɨɝɨ 
ɞɪɨɛɥɟɧɧɹ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ ɿ ɿɧɲɢɯ ɩɪɢɪɨɞɧɿɯ ɦɚɬɟɪɿɚɥɿɜ ɛɭɥɨ ɩɨɦɿɱɟɧɨ, ɳɨ ɛɿɥɶɲɿɫɬɶ 
ɧɟɪɨɡɱɢɧɧɢɯ ɪɟɱɨɜɢɧ, ɹɤɿ ɜɨɧɢ ɦɿɫɬɹɬɶ, ɩɟɪɟɯɨɞɹɬɶ ɜ ɪɨɡɱɢɧɧɭ ɮɨɪɦɭ. 

ɇɚɦɢ ɛɭɜ ɫɤɨɧɫɬɪɭɣɨɜɚɧɢɣ ɚɧɚɥɨɝ ɩɪɢɥɚɞɭ ɘɬɤɿɧɚ ɿ ɜɢɩɪɨɛɭɜɚɧɚ ɣɨɝɨ ɞɿɹ ɧɚ ɤɨɩɪɨɥɿɬɚɯ 
ɱɟɪɜɹɤɚ «ɋɬɚɪɚɬɟɥɶ» ɫɟɥɟɤɰɿʀ ɩɪɨɮɟɫɨɪɚ ȱɝɨɧɿɧɚ, ɜɢɬɹɠɤɢ ɿɡ ɹɤɢɯ ɛɭɥɢ ɜɢɤɨɪɢɫɬɚɧɿ ɩɪɢ 
ɜɤɨɪɿɧɟɧɧɿ ɠɢɜɰɿɜ ɜɟɪɛɢ ɟɧɟɪɝɟɬɢɱɧɨʀ.  

ɇɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ ɞɨɫɥɿɞɠɟɧɶ ɞɥɹ ɜɤɨɪɿɧɟɧɧɹ ɛɭɥɢ ɜɢɤɨɪɢɫɬɚɧɿ ɪɿɡɧɿ ɤɨɦɛɿɧɚɰɿʀ ɤɥɚɫɢɱɧɢɯ 
ɪɟɝɭɥɹɬɨɪɿɜ ɪɨɫɬɭ - ȱɈɄ, ȱɆɄ ɿ 6-ȻȺɉ, ɩɿɫɥɹ ɱɨɝɨ ɞɨɫɥɿɞɠɭɜɚɜɫɹ ɜɩɥɢɜ ɜɢɬɹɠɨɤ ɿɡ ɫɭɛɫɬɪɚɬɿɜ 
ɩɨɪɨɞɧɨɝɨ ɜɿɞɜɚɥɭ ɜɭɝɿɥɶɧɢɯ ɲɚɯɬ – ɱɨɪɧɢɣ (ɧɟɩɟɪɟɝɨɪɿɥɢɣ) ɿ ɱɟɪɜɨɧɢɣ (ɩɟɪɟɝɨɪɿɥɢɣ) ɨɤɪɟɦɨ ɿ ɜ 
ɫɭɦɿɲɿ ɡ ɤɨɩɪɨɥɿɬɚɦɢ ɬɚ ɤɨɩɪɨɥɿɬɚɦɢ, ɩɿɞɞɚɧɢɦɢ ɞɿʀ ȿȽɍ 15, 30 60 ɫɟɤɭɧɞ. Ɉɛɢɞɜɚ ɫɭɛɫɬɪɚɬɢ ɿ 
ɨɛɢɞɜɚ ɜɢɞɢ ɤɨɩɪɨɥɿɬɿɜ ɬɚ ʀɯ ɫɭɦɿɲɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɜ ɤɨɧɰɟɧɬɪɚɰɿʀ ɜ ɤɨɧɰɟɧɬɪɚɰɿʀ 20ɝ/ɥ. ɀɢɜɰɿ 
ɩɨ 10 ɲɬɭɤ ɜɢɪɨɳɭɜɚɥɢ ɭ 0.5 ɥ ɛɚɧɤɚɯ. Ɇɨɪɮɨɦɟɬɪɢɱɧɿ ɩɨɤɚɡɧɢɤɢ ɤɨɪɟɧɿɜ ɞɨɫɥɿɞɠɭɜɚɥɢɫɶ ɱɟɪɟɡ 
ɦɿɫɹɰɶ ɜɿɞ ɩɨɱɚɬɤɭ ɩɨɫɬɚɧɨɜɤɢ ɞɨɫɥɿɞɭ. 

Ʉɨɦɛɿɧɚɰɿʀ ɤɥɚɫɢɱɧɢɯ ɪɟɝɭɥɹɬɨɪɿɜ ɪɨɫɬɭ, ɡ ɹɤɢɦɢ ɩɨɪɿɜɧɸɜɚɥɚɫɶ ɩɨɬɿɦ ɞɿɹ ɞɨɫɥɿɞɧɢɯ 
ɜɢɬɹɠɨɤ, ɩɨɤɚɡɚɥɢ ɟɮɟɤɢ ɜɤɨɪɿɧɟɧɧɹ ɜ ɦɟɠɚɯ 131-152% ɜɿɞ ɤɨɧɬɪɨɥɸ. ɇɚ ɜɢɬɹɠɤɚɯ ɱɨɪɧɨʀ ɿ 
ɱɟɪɜɨɧɨʀ ɩɨɪɨɞɢ ɩɪɢɪɿɫɬ ɤɨɪɟɧɿɜ ɛɭɜ ɜ ɦɟɠɚɯ 100-108%, ɡɚ ɞɿʀ ɜɢɬɹɠɤɢ ɤɨɩɪɨɥɿɬɿɜ ɧɚ ɱɨɪɧɿɣ ɿ 
ɱɟɪɜɨɧɿɣ ɩɨɪɨɞɚ -112 - 119% ɿ ɡɚ ɫɭɦɿɫɧɨʀ  ɞɿʀ ɜɢɬɹɠɨɤ ɿɡ ɩɨɪɿɞ ɬɚ  ɤɨɩɪɨɥɿɬɿɜ ɩɿɞɞɚɧɢɯ ȿȽɍ – 
120-126%. Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɜɤɨɪɿɧɟɧɧɹ ɠɢɜɰɿɜ ɩɨɫɬɭɩɚɥɢɫɶ ɞɿʀ ɤɥɚɫɢɱɧɢɯ ɪɟɝɭɥɹɬɨɪɿɜ ɪɨɫɬɭ, 
ɨɞɧɚɤ ɜɪɚɯɨɜɭɸɱɢ ɜɚɪɬɿɫɬɶ ɨɫɬɚɧɧɿɯ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɤɨɩɪɨɥɿɬɿɜ є ɛɿɥɶɲ ɟɤɨɧɨɦɿɱɧɨ ɜɢɝɿɞɧɢɦ. 
Ɂɦɿɧɸɜɚɥɢɫɶ ɿ ɦɨɪɮɨɦɟɬɪɢɱɧɿ ɩɨɤɚɡɧɢɤɢ  ɤɨɪɟɧɿɜ ɡɚ ɞɿʀ ɤɨɩɪɨɥɿɬɿɜ ɬɚ ɤɨɩɪɨɥɿɬɿɜ, ɩɿɞɞɚɧɢɯ ɞɿʀ 
ȿȽɍ – ɞɨɜɠɢɧɚ ɤɨɪɟɧɹ ɡɧɢɠɭɜɚɥɚɫɶ ɞɨ 94 ɿ 77 %, ɚɥɟ ɡɪɨɫɬɚɥɚ ɦɚɫɚ ɤɨɪɟɧɹ – ɞɨ 205 ɿ 304% 
ɜɿɞɩɨɜɿɞɧɨ.   

ɉɪɢ ɚɧɚɥɿɡɿ ɜɢɬɹɠɨɤ ɤɨɩɪɨɥɿɬɿɜ ɩɿɞɞɚɧɢɯ ɞɿʀ ȿȽɍ ɜɿɞɦɿɱɟɧɨ ɡɪɨɫɬɚɧɧɹ ɜɦɿɫɬɭ ɡɚɝɚɥɶɧɨɝɨ 
ɧɿɬɪɨɝɟɧɭ ɞɨ 300%, ɚɦɿɚɤɭ ɡ 113 ɦɝ/ɥ  ɭ  ɜɢɬɹɠɰɿ ɤɨɩɪɨɥɿɬɿɜ ɞɨ 144 ɩɪɢ ɞɿʀ ȿȽɍ,   ɮɨɫɮɨɪɭ – 
106-112%,  ɤɚɥɶɰɿɸ ɿ ɤɚɥɿɸ ɭ 124 -128% ɩɪɢ ɨɞɧɨɱɚɫɧɨɦɭ ɡɧɢɠɟɧɧɿ ɧɚɬɪɿɸ ɞɨ 65%. 

ɉɪɢ ɚɧɚɥɿɡɿ ɜɦɿɫɬɭ ɩɿɝɦɟɧɬɿɜ ɮɨɬɨɫɢɧɬɟɡɭ ɜɿɹɜɥɟɧɨ, ɳɨ ɜɢɬɹɠɤɢ ɿɡ ɫɭɛɫɬɪɚɬɿɜ ɜɿɞɜɚɥɭ 
ɡɧɢɠɭɜɚɥɢ ɜɦɿɫɬ ɯɥɨɪɨɮɿɥɭ Ⱥ ɿ ȼ ɿ ɤɚɪɨɬɢɧɨʀɞɿɜ. Ɂɚ ɞɿʀ ɤɨɩɪɨɥɿɬɿɜ ɬɚ ɤɨɩɪɨɥɿɬɿɜ ɩɿɞɞɚɧɢɯ ɞɿʀ 
ȿȽɍ ɜɿɞɦɿɱɟɧɨ ɡɪɨɫɬɚɧɧɹ ɜɦɿɫɬɭ ɯɥɨɪɨɮɿɥɭ Ⱥ – 236 ɿ 240%, ɯɥɨɪɨɮɿɥɭ ȼ – 160 ɿ 164% ɬɚ ɧɚ 
125-127% ɤɚɪɨɬɢɧɨʀɞɿɜ. ɉɪɢ ɫɭɦɿɫɧɿɣ ɞɿʀ ɜɢɬɹɠɨɤ ɫɭɛɫɬɪɚɬɿɜ ɬɚ ɨɛɨɯ ɜɢɞɿɜ ɤɨɩɪɨɥɿɬɿɜ 
ɫɩɨɫɬɟɪɿɝɚɥɨɫɶ ɡɛɿɥɶɲɟɧɧɹ ɩɿɝɦɟɧɬɿɜ ɮɨɬɨɫɢɧɬɟɡɭ ɜɢɳɟ ɡɚ ɤɨɧɬɪɨɥɶ ɧɚ ɱɨɪɧɿɣ ɩɨɪɨɞɿ ɿ ɜ 1.5-2 
ɪɚɡɢ ɛɿɥɶɲɟ ɧɚ ɱɟɪɜɨɧɿɣ ɩɨɪɨɞɿ, ɩɪɢɱɨɦɭ ɟɮɟɤɬ ɞɿʀ ɤɨɩɪɨɥɿɬɿɜ ɤɨɩɪɨɥɿɬɿɜ ɩɿɞɞɚɧɢɯ ɞɿʀ ȿȽɍ 
ɩɟɪɟɜɟɪɲɭɜɚɜ ɞɿɸ ɤɨɩɪɨɥɿɬɿɜ ɭ ɤɨɧɬɪɨɥɿ. 

Ɍɚɤɢɦ ɱɢɧɨɦ ɜɢɤɨɪɢɫɬɚɧɧɹ ȿȽɍ ɩɨɤɪɚɳɭє ɩɨɠɢɜɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɤɨɩɪɨɥɿɬɿɜ ɡɚ ɪɚɯɭɧɨɤ 
ɡɛɿɥɶɲɟɧɧɹ ɜɨɞɨɪɨɡɱɢɧɧɢɯ ɮɨɪɦ ɦɚɤɪɨɟɥɟɦɟɧɬɿɜ, ɞɨɫɬɭɩɧɢɯ ɪɨɫɥɢɧɚɦ, ɳɨ ɫɩɪɢɹє 
ɩɨɤɪɚɳɟɧɧɸ ɦɟɬɚɛɨɥɿɡɦɭ ɪɨɫɥɢɧ ɭ ɫɬɪɟɫɨɜɢɯ ɭɦɨɜɚɯ. 
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Ȼɟɪɟɡɸɤ ɘ.ɇ.1, Ȼɪɚɬɭɯɢɧɚ Ⱥ.Ⱥ.2, Ȼɭɪɰɟɜɚ ɋ.Ⱥ.1, ɒɟɩɬɢɰɤɢɣ ȼ.Ⱥ.2,3 
 

1ɂɧɫɬɢɬɭɬ Ɇɢɤɪɨɛɢɨɥɨɝɢɢ ɢ Ȼɢɨɬɟɯɧɨɥɨɝɢɢ ȺɇɆ, Ʉɢɲɢɧɟɜ, Ɇɨɥɞɨɜɚ 
2ɉɪɢɞɧɟɫɬɪɨɜɫɤɢɣ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɍɧɢɜɟɪɫɢɬɟɬ, Ɍɢɪɚɫɩɨɥɶ, Ɇɨɥɞɨɜɚ 

3ɂɧɫɬɢɬɭɬ Ɏɢɡɢɨɥɨɝɢɢ ɢ ɋɚɧɨɤɪɟɚɬɨɥɨɝɢɢ ȺɇɆ, Ʉɢɲɢɧɟɜ, Ɇɨɥɞɨɜɚ 

  

ȼɅɂəɇɂȿ ɉРȿɉȺРȺɌɈȼ ɂɁ ɋɌРȿɉɌɈɆɂɐȿɌɈȼ ɉɈɑȼ ɆɈɅȾɈȼɕ ɇȺ 
ɉРɂȼȿɋɕ ɌȿɉɅɈКРɈȼɇɕɏ ɀɂȼɈɌɇɕɏ ȼ ɈȻɕɑɇɕɏ ɂ ɋɌРȿɋɋɈРɇɕɏ 

ɍɋɅɈȼɂəɏ 
 

From soils of the central part of Moldova more than 200 Streptomycetes strains have been 

allocated, after the carried-out screening the most productive strains are revealed. In experiments 

in vivo on white laboratory male rats  of line Vistar influence of biological products on the basis of 

studied Streptomycetes strains metabolites on additional weight have been revealed  in usual 

conditions and in case of action the stress factors. 

 

ȼɥɢɹɧɢɟ ɫɬɪɟɫɫɨɝɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɨɬɪɢɰɚɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɨɪɝɚɧɢɡɦɟ ɫɟɥɶɫɤɨ-

ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɠɢɜɨɬɧɵɯ, ɫɧɢɠɚɹ ɢɯ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ (ɩɪɢɜɟɫɵ, ɧɚɞɨɢ, ɹɣɰɟɧɨɫɤɨɫɬɶ, 
ɤɚɱɟɫɬɜɨ ɦɹɫɚ) ɢ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ ɤ ɪɚɡɥɢɱɧɵɦ ɡɚɛɨɥɟɜɚɧɢɹɦ [1,2]. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ 
ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɩɪɢɱɢɧ, ɜɵɡɵɜɚɸɳɢɯ ɫɬɪɟɫɫ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɤɥɸɱɚɬɶ ɜ ɪɚɰɢɨɧ 
ɩɢɬɚɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɟ ɜɟɳɟɫɬɜɚ: ɚɦɢɧɨɤɢɫɥɨɬɵ, ɥɢɩɢɞɵ, ɮɟɪɦɟɧɬɵ ɢ ɞɪ. ȼ 
ɤɚɱɟɫɬɜɟ ɬɚɤɢɯ ɩɪɟɩɚɪɚɬɨɜ ɩɪɟɞɥɨɠɟɧɨ ɩɪɢɦɟɧɹɬɶ ɤɨɦɩɨɧɟɧɬɵ ɪɚɡɥɢɱɧɵɯ ɤɭɥɶɬɭɪ 
ɧɟɩɚɬɨɝɟɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɚ ɬɚɤɠɟ ɢɯ ɦɟɬɚɛɨɥɢɬɵ. ɋɪɟɞɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ 
ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɨɛɪɚɡɭɟɦɵɯ ɢɦɢ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ ɜɵɞɟɥɹɸɬɫɹ ɚɤɬɢɧɨɦɢɰɟɬɵ 
ɢ, ɜ ɬɨɦ ɱɢɫɥɟ, ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɜ ɩɪɢɪɨɞɟ ɪɨɞ Streptomyces. Ɉɧɢ 
ɨɛɪɚɡɭɸɬ ɪɚɡɥɢɱɧɵɟ ɫɬɢɦɭɥɹɬɨɪɵ ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɠɢɜɨɬɧɵɯ ɢ 
ɪɚɫɬɟɧɢɣ, ɜ ɱɚɫɬɧɨɫɬɢ,  ɚɧɬɢɛɢɨɬɢɤɢ,  ɜɢɬɚɦɢɧɵ,  ɮɟɪɦɟɧɬɵ, ɚ ɬɚɤɠɟ ɥɢɩɢɞɵ, ɚɦɢɧɨɤɢɫɥɨɬɵ, 
ɮɢɬɨɝɨɪɦɨɧɵ ɢ ɩɪ. [3-7] 

Ȼɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɟ ɜɟɳɟɫɬɜɚ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɫɨɫɬɚɜɟ ɛɢɨɦɚɫɫɵ ɢɥɢ ɜ 
ɨɱɢɳɟɧɧɨɦ ɜɢɞɟ. Ȼɨɥɟɟ ɨɩɬɢɦɚɥɶɧɨ ɩɪɢɦɟɧɟɧɢɟ ɞɟɣɫɬɜɭɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɢɞɟ ɛɢɨɦɚɫɫɵ,   
ɬ.ɤ. ɜ ɟɟ ɫɨɫɬɚɜ ɜɯɨɞɹɬ ɬɚɤɠɟ ɢ ɛɟɥɤɢ, ɢ ɚɦɢɧɨɤɢɫɥɨɬɵ, ɢ ɥɢɩɢɞɵ, ɚ ɬɚɤɠɟ ɜɢɬɚɦɢɧɵ, ɤɪɨɦɟ 
ɬɨɝɨ ɫɬɨɢɦɨɫɬɶ ɬɚɤɨɣ ɞɨɛɚɜɤɢ ɧɚɦɧɨɝɨ ɧɢɠɟ ɫɬɨɢɦɨɫɬɢ ɨɱɢɳɟɧɧɵɯ  ɩɪɟɩɚɪɚɬɨɜ [8,9].  

ɂɡ ɩɨɱɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ  Ɇɨɥɞɨɜɵ ɛɵɥɨ ɜɵɞɟɥɟɧɨ ɛɨɥɟɟ 200 ɲɬɚɦɦɨɜ 
ɫɬɪɟɩɬɨɦɢɰɟɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ S. massasporeus CNMN-Ac-06 ɢ S. fradiae 19. ɉɨɫɥɟ 
ɩɪɨɜɟɞɟɧɧɨɝɨ ɫɤɪɢɧɢɧɝɚ ɷɬɢ ɲɬɚɦɦɵ ɩɨɤɚɡɚɥɢ ɜɵɫɨɤɭɸ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɛɢɨɦɚɫɫɵ ɩɪɢ 
ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ ɧɚ ɤɨɦɩɥɟɤɫɧɵɯ ɫɪɟɞɚɯ, ɤɨɬɨɪɚɹ ɨɬɥɢɱɚɥɚɫɶ ɪɚɡɧɨɨɛɪɚɡɧɵɦ 
ɚɦɢɧɨɤɢɫɥɨɬɧɵɦ ɢ ɥɢɩɢɞɧɵɦ ɫɨɫɬɚɜɨɦ (ɧɟɡɚɦɟɧɢɦɵɟ ɚɦɢɧɨɤɢɫɥɨɬɵ, ɮɢɡɢɨɥɨɝɢɱɟɫɤɢ 
ɜɚɠɧɵɟ ɮɪɚɤɰɢɢ ɥɢɩɢɞɨɜ – ɮɨɫɮɨɥɢɩɢɞɵ, ɫɬɟɪɢɧɵ). Ʉɨɥɢɱɟɫɬɜɨ ɛɢɨɦɚɫɫɵ ɫɨɫɬɚɜɢɥɨ 
12,1±0,12 ɝ/ɥ ɞɥɹ S. massasporeus CNMN-Ac-06 ɢ 14,15±0,21 ɝ/ɥ ɞɥɹ S. fradiae 19 ɩɪɢ 
ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ ɧɚ ɫɪɟɞɟ Ɇ-1. 

ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɣ – ɢɡɭɱɟɧɢɟ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɦɟɬɚɛɨɥɢɬɨɜ ɲɬɚɦɦɨɜ 
ɫɬɪɟɩɬɨɦɢɰɟɬɨɜ, ɜɵɞɟɥɟɧɧɵɯ ɢɡ ɩɨɱɜ Ɇɨɥɞɨɜɵ. 

Ɂɚɞɚɱɟɣ ɧɚɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɢɟ ɢɡɦɟɧɟɧɢɹ ɦɚɫɫɵ ɬɟɥɚ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɠɢɜɨɬɧɵɯ, ɩɨɬɪɟɛɥɹɜɲɢɯ ɩɪɟɩɚɪɚɬ ɧɚ ɨɫɧɨɜɟ ɛɢɨɦɚɫɫɵ ɫɬɪɟɩɬɨɦɢɰɟɬɨɜ, 
ɜ ɨɛɵɱɧɵɯ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɢ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɪɚɡɥɢɱɧɵɯ ɫɬɪɟɫɫɨɜɵɯ ɮɚɤɬɨɪɨɜ. 
Ȼɵɥɢ ɫɦɨɞɟɥɢɪɨɜɚɧɵ: ɬɟɩɥɨɜɨɣ ɫɬɪɟɫɫ – ɧɚɯɨɠɞɟɧɢɟ ɠɢɜɨɬɧɵɯ ɜ ɬɟɪɦɨɫɬɚɬɟ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 36-  -37° ɋ ɜ ɬɟɱɟɧɢɟ 2 ɱɚɫɨɜ, ɢ ɢɦɦɨɛɢɥɢɡɚɰɢɨɧɧɵɣ ɫɬɪɟɫɫ – ɮɢɤɫɚɰɢɹ 
ɠɢɜɨɬɧɵɯ ɧɚ 2 ɱɚɫɚ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢ ɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɠɢɜɨɬɧɵɯ – ɛɟɥɵɟ ɤɪɵɫɵ ɥɢɧɢɢ ȼɢɫɬɚɪ. 
Ʉ ɨɫɧɨɜɧɨɦɭ ɪɚɰɢɨɧɭ ɩɢɬɚɧɢɹ ɞɨɛɚɜɥɹɥɚɫɶ ɜɵɫɭɲɟɧɧɚɹ ɛɢɨɦɚɫɫɚ ɢɡɭɱɚɟɦɵɯ ɲɬɚɦɦɨɜ 
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ɫɬɪɟɩɬɨɦɢɰɟɬɨɜ: S. massasporeus CNMN-Ac-06 ɢ S. fradiae 19, ɜ ɬɟɱɟɧɢɟ 3 ɦɟɫɹɰɟɜ. Ȼɢɨɦɚɫɫɚ 
ɞɨɛɚɜɥɹɥɚɫɶ ɢɡ ɪɚɫɱɟɬɚ 250-300 ɦɝ/ɤɝ ɦɚɫɫɵ. ȼ ɬɟɱɟɧɢɟ 2 ɧɟɞɟɥɶ ɠɢɜɨɬɧɵɟ ɤɨɧɬɪɨɥɶɧɨɣ ɢ 
ɨɩɵɬɧɵɯ ɝɪɭɩɩ ɩɨɞɜɟɪɝɚɥɢɫɶ ɞɟɣɫɬɜɢɸ ɫɬɪɟɫɫɨɪɧɵɯ ɮɚɤɬɨɪɨɜ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɟɞɨɜɚɥ ɩɟɪɢɨɞ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɟɪɜɨɝɨ ɷɬɚɩɚ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɤɚɡɚɥɢ, ɱɬɨ  ɞɨɛɚɜɥɟɧɢɟ ɤ ɨɛɵɱɧɨɦɭ ɪɚɰɢɨɧɭ 
ɛɢɨɦɚɫɫɵ S. massasporeus CNMN-Ac-06 ɩɪɢɜɟɥɨ ɤ ɭɜɟɥɢɱɟɧɢɸ ɦɚɫɫɵ ɬɟɥɚ ɠɢɜɨɬɧɵɯ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɶɧɵɦɢ ɧɚ 23,9 – 32,2% ɤ 9 - 12 ɧɟɞɟɥɟ ɨɩɵɬɚ, ɫɤɚɪɦɥɢɜɚɧɢɟ ɤɨɪɦɚ ɫ 
ɞɨɛɚɜɥɟɧɢɟɦ ɛɢɨɦɚɫɫɵ S. fradiae 19 ɜɵɡɜɚɥɨ ɦɟɧɶɲɢɟ ɩɪɢɜɟɫɵ – ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ 
ɠɢɜɨɬɧɵɟ ɜɟɫɢɥɢ ɧɚ 5,5 – 6,8 % ɛɨɥɶɲɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ ɤ ɨɤɨɧɱɚɧɢɸ  
ɧɚɛɥɸɞɟɧɢɣ. 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɩɪɨɜɨɞɢɥɢɫɶ ɨɩɵɬɵ, ɜ ɤɨɬɨɪɵɯ ɠɢɜɨɬɧɵɟ ɩɨɞɜɟɪɝɚɥɢɫɶ ɞɟɣɫɬɜɢɸ 
ɫɬɪɟɫɫɨɪɧɵɯ ɮɚɤɬɨɪɨɜ – ɬɟɩɥɨɜɨɦɭ ɢ ɢɦɦɨɛɢɥɢɡɚɰɢɨɧɧɨɦɭ. ɍ ɠɢɜɨɬɧɵɯ, ɩɨɥɭɱɚɜɲɢɯ 
ɛɢɨɦɚɫɫɭ ɲɬɚɦɦɚ S. massasporeus CNMN-Ac-06, ɧɟɫɦɨɬɪɹ ɧɚ ɞɟɣɫɬɜɢɟ ɫɬɪɟɫɫɨɪɚ, 
ɧɚɛɥɸɞɚɥɨɫɶ ɧɟɤɨɬɨɪɨɟ ɭɜɟɥɢɱɟɧɢɟ ɦɚɫɫɵ ɬɟɥɚ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɤɨɧɬɪɨɥɶɧɵɟ ɠɢɜɨɬɧɵɟ, 
ɩɨɥɭɱɚɜɲɢɟ ɨɛɵɱɧɵɣ ɪɚɰɢɨɧ, ɬɟɪɹɥɢ ɜ ɜɟɫɟ. ɍ ɠɢɜɨɬɧɵɯ, ɩɨɬɪɟɛɥɹɜɲɢɯ ɛɢɨɦɚɫɫɭ S. fradiae 

19, ɜ ɨɬɥɢɱɢɟ ɨɬ ɠɢɜɨɬɧɵɯ ɤɨɥɧɬɪɨɥɶɧɨɣ ɝɪɭɩɩɵ, ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ ɞɨɫɬɨɜɟɪɧɨɝɨ ɫɧɢɠɟɧɢɹ 
ɦɚɫɫɵ ɬɟɥɚ ɜ ɬɟɱɟɧɢɟ ɞɟɣɫɬɜɢɹ ɫɬɪɟɫɫɨɪɧɨɝɨ ɮɚɤɬɨɪɚ. ȼ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɩɪɢɜɟɫɵ 
ɭ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɠɢɜɨɬɧɵɯ ɛɵɥɢ ɛɨɥɶɲɟ, ɱɟɦ ɭ ɤɨɧɬɪɨɥɶɧɵɯ.  

ɀɢɜɨɬɧɵɟ, ɩɨɥɭɱɚɜɲɢɟ ɛɢɨɦɚɫɫɭ S. massasporeus CNMN-Ac-06 ɜ ɤɚɱɟɫɬɜɟ ɞɨɛɚɜɤɢ ɤ 
ɪɚɰɢɨɧɭ ɢ ɩɨɞɜɟɪɝɲɢɟɫɹ ɢɦɦɨɛɢɥɢɡɚɰɢɨɧɧɨɦɭ ɫɬɪɟɫɫɭ, ɬɚɤɠɟ ɩɨɤɚɡɚɥɢ ɭɜɟɥɢɱɟɧɢɟ ɦɚɫɫɵ 
ɬɟɥɚ ɜɨ ɜɪɟɦɹ ɞɟɣɫɬɜɢɹ ɫɬɪɟɫɫɨɪɧɨɝɨ ɮɚɤɬɨɪɚ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɤɨɧɬɪɨɥɶɧɵɟ ɠɢɜɨɬɧɵɟ ɬɟɪɹɥɢ 
ɜ ɜɟɫɟ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɨɛɚɜɥɟɧɢɟ ɤ ɨɫɧɨɜɧɨɦɭ ɪɚɰɢɨɧɭ ɜɵɫɭɲɟɧɧɨɣ ɛɢɨɦɚɫɫɵ ɢɡɭɱɚɟɦɵɯ 
ɲɬɚɦɦɨɜ ɫɬɪɟɩɬɨɦɢɰɟɬɨɜ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ ɩɪɢɪɨɫɬɚ ɦɚɫɫɵ ɬɟɥɚ ɤɚɤ ɜ 
ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɬɚɤ ɢ ɩɪɢ ɞɟɣɫɬɜɢɢ ɫɬɪɟɫɫɨɪɧɵɯ ɮɚɤɬɨɪɨɜ. 
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Ȼɥɚɣɞɚ ɂ.Ⱥ., ȼɚɫɢɥɶɟɜɚ Ɍ.ȼ., ɏɢɬɪɢɱ ȼ.Ɏ., Ȼɚɪɛɚ ɂ.ɇ., ɇɟɳɟɪɟɬ Ʌ.ɋ. 
Ɉɞɟɫɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ ɂ.ɂ. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɫɚ, ɍɤɪɚɢɧɚ 

 

ɁȺȼɂɋɂɆɈɋɌɖ ɗɎɎȿКɌɂȼɇɈɋɌɂ ȼɕɓȿɅȺɑɂȼȺɇɂə ɆȿɌȺɅɅɈȼ  
ɈɌ ɂɋɌɈɑɇɂКȺ ɗɇȿРȽɂɂ 

 
The results of bacterial and chemical leaching of metals from waste coal flotation concentrator 

from the central Lviv-Volyn coal basin  were are announced.  As been shown, the results of 

bacterial and chemical leaching were dependent on the energy sources.  The comparative data 

efficiency of extraction of metals when using Fe
2+

, Na2S2O3  and Fe
3+

 were obtained. Has been 

established that the degree of transition metals from the solid phase into solution are depended on 

the energy source. For example, Na2S2O3 proved to ineffective in bacterial leaching processes. The 

maximum transition of metals from the solid phase into solution was marked using Fe
3+

. 

 

Ɇɢɤɪɨɛɧɨɟ ɜɵɳɟɥɚɱɢɜɚɧɢɟ ɩɪɢɪɨɞɧɨɝɨ ɢ ɬɟɯɧɨɝɟɧɧɨɝɨ ɫɵɪɶɹ, ɨɫɧɨɜɚɧɧɨɟ ɧɚ 
ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɚɤɰɢɹɯ ɚɰɢɞɨɮɢɥɶɧɵɯ ɯɟɦɨɥɢɬɨɬɪɨɮɧɵɯ ɛɚɤɬɟɪɢɣ 

(ȺɏȻ), ɫɩɨɫɨɛɧɵɯ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɷɧɟɪɝɢɢ ɞɜɭɯɜɚɥɟɧɬɧɨɟ ɠɟɥɟɡɨ, ɫɟɪɭ, 
ɫɭɥɶɮɢɞɵ ɩɪɢɡɧɚɧɨ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɣ ɚɥɶɬɟɪɧɚɬɢɜɨɣ ɬɪɚɞɢɰɢɨɧɧɵɦ ɮɢɡɢɱɟɫɤɢɦ ɢ 
ɯɢɦɢɱɟɫɤɢɦ ɦɟɬɨɞɚɦ. ȼɚɠɧɵɦ ɪɟɡɟɪɜɨɦ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ 
ɢɡɜɥɟɱɟɧɢɹ ɪɟɞɤɢɯ ɦɟɬɚɥɥɨɜ, ɧɚɩɪɢɦɟɪ ɝɟɪɦɚɧɢɹ ɢ ɝɚɥɥɢɹ, ɢɡ ɨɬɯɨɞɨɜ ɭɝɥɟɨɛɨɝɚɳɟɧɢɹ 
ɹɜɥɹɟɬɫɹ ɩɨɢɫɤ ɨɩɬɢɦɚɥɶɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. Ɉɛɵɱɧɨ ɜ ɩɪɨɰɟɫɫɚɯ ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ 
ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɩɪɢɦɟɧɹɸɬ ɞɜɭɯɜɚɥɟɧɬɧɨɟ ɠɟɥɟɡɨ, ɤɨɬɨɪɨɟ ɢɝɪɚɟɬ ɪɨɥɶ ɢɫɬɨɱɧɢɤɚ ɷɧɟɪɝɢɢ 
ɞɥɹ ȺɏȻ. ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɨɩɪɨɫ ɬɢɨɫɭɥɶɮɚɬɧɨɝɨ ɨɤɢɫɥɟɧɢɹ 
ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɵɪɶɹ. Ⱦɥɹ ɭɫɤɨɪɟɧɢɹ ɩɪɨɰɟɫɫɚ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɦɟɬɚɥɥɨɜ ɢɡ ɩɪɢɪɨɞɧɵɯ ɪɭɞ 
ɱɚɫɬɨ ɫɬɚɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɪɟɯɜɚɥɟɧɬɧɨɝɨ ɠɟɥɟɡɨ.  

ɐɟɥɶ ɞɚɧɧɨɝɨ ɫɨɨɛɳɟɧɢɹ - ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɢɨɫɭɥɶɮɚɬɚ, ɞɜɭɯ,- ɢ  ɬɪɟɯɜɚɥɟɧɬɧɨɝɨ ɠɟɥɟɡɚ ɜ 
ɩɪɨɰɟɫɫɚɯ ɛɚɤɬɟɪɢɚɥɶɧɨ-ɯɢɦɢɱɟɫɤɨɝɨ ɢɡɜɥɟɱɟɧɢɹ ɰɟɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢɡ ɨɬɯɨɞɨɜ 
ɭɝɥɟɨɛɨɝɚɳɟɧɢɹ ɰɟɧɬɪɚɥɶɧɨɣ ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ (ɐɈɎ) Ʌɶɜɨɜɫɤɨ-ȼɨɥɵɧɫɤɨɝɨ 
ɭɝɨɥɶɧɨɝɨ ɛɚɫɫɟɣɧɚ (ɅȼɍȻ).  

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ. Ɉɛɴɟɤɬɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɥɭɠɢɥɢ ɩɨɪɨɞɧɵɟ ɨɬɜɚɥɵ ɐɈɎ ɅȼɍȻ. 
Ȼɚɤɬɟɪɢɚɥɶɧɨɟ ɜɵɳɟɥɚɱɢɜɚɧɢɟ ɩɪɨɜɨɞɢɥɢ ɫɨɛɫɬɜɟɧɧɨɣ ɚɫɫɨɰɢɚɰɢɟɣ ɦɟɡɨɮɢɥɶɧɵɯ ȺɏȻ. ȼ 
ɤɚɱɟɫɬɜɟ ɜɵɳɟɥɚɱɢɜɚɸɳɟɝɨ ɪɚɫɬɜɨɪɚ ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɢɧɟɪɚɥɶɧɵɣ ɮɨɧ ɫɪɟɞɵ 9Ʉ, ɢɫɬɨɱɧɢɤɨɦ 
ɷɧɟɪɝɢɢ ɛɵɥɢ Na2S3O5 ɢ FeSO4x7H2O ɜ ɤɨɧɰɟɧɪɚɰɢɹɯ 5,0 ɢ 44,5 ɝ/ɥ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ȼɵɳɟɥɚɱɢɜɚɧɢɟ ɝɟɪɦɚɧɢɹ ɢ ɞɪɭɝɢɯ ɦɟɬɚɥɥɨɜ ɩɪɨɜɨɞɢɥɢ ɱɚɧɨɜɵɦ ɦɟɬɨɞɨɦ ɩɪɢ ɫɨɨɬɧɨɲɟɧɢɢ 
Ɍ:ɀ=1:10, ɪɇ ≤ 2,0 ɜ ɬɟɱɟɧɢɟ ɧɟɞɟɥɢ.  

Рɟɡɭɥɶɬɚɬɵ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɤɚɡɚɧ ɩɟɪɟɯɨɞ 
ɜɫɟɯ ɦɟɬɚɥɥɨɜ ɢɡ ɬɜɟɪɞɨɣ ɮɚɡɵ ɜ ɪɚɫɬɜɨɪ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. Ɉɞɧɚɤɨ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɡɚɜɢɫɟɥɚ ɨɬ ɦɟɬɚɥɥɚ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɫɭɛɫɬɪɚɬɚ (ɪɢɫ. 1). 
ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɬɢɨɫɭɥɶɮɚɬ ɤɚɤ 
ɢɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ ɛɵɥ ɦɚɥɨɷɮɮɟɤɬɢɜɟɧ ɩɪɢ ɜɵɳɟɥɚɱɢɜɚɧɢɢ ɦɟɬɚɥɥɨɜ ɢɡ ɩɨɪɨɞɧɵɯ ɨɬɜɚɥɨɜ. 
Ɍɢɨɫɭɥɶɮɚɬ ɹɜɥɹɟɬɫɹ ɧɚɱɚɥɶɧɵɦ ɩɪɨɞɭɤɬɨɦ, ɤɨɬɨɪɵɣ ɞɚɥɟɟ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɩɪɨɦɟɠɭɬɨɱɧɵɟ 
ɩɪɨɞɭɤɬɵ – ɩɨɥɢɬɢɨɧɚɬɵ, ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɫɭɥɶɮɚɬɚ ɜ ɤɚɱɟɫɬɜɟ ɤɨɧɟɱɧɨɝɨ ɩɪɨɞɭɤɬɚ ɨɛɳɟɣ 
ɪɟɚɤɰɢɢ (Rodriguez et al., 2003): 

 

S2O3
2-

 + 8Fe
3+

 + 5H2O –> 8Fe
2+

 + 2SO4
2- 

+ 10H
+
 

 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɪɚɫɬɜɨɪɟɧɢɟ   ɫɭɥɶɮɢɞɚ ɦɟɬɚɥɥɚ ɩɪɨɢɫɯɨɞɢɬ ɜɫɥɟɞɫɬɜɢɟ 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɞɟɣɫɬɜɢɹ Fe

3+
 ɢ ɩɪɨɬɨɧɨɜ. Ɉɫɧɨɜɧɵɦ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɩɪɨɞɭɤɬɨɦ 

ɫɬɚɧɨɜɢɬɫɹ ɷɥɟɦɟɧɬɧɚɹ ɫɟɪɚ, ɤɨɬɨɪɚɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɬɚɛɢɥɶɧɚ, ɧɨ ɦɨɠɟɬ ɨɤɢɫɥɹɬɶɫɹ ȺɏȻ ɞɨ 

ɫɭɥɶɮɚɬɚ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɦɟɯɚɧɢɡɦɭ:  
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Ɋɢɫ. 1 – ɋɬɟɩɟɧɶ ɢɡɜɥɟɱɟɧɢɹ ɦɟɬɚɥɥɨɜ (%) ɚɫɫɨɰɢɚɰɢɟɣ ɚɰɢɞɨɮɢɥɶɧɵɯ ɯɟɦɨɥɢɬɨɬɪɨɮɧɵɯ 

ɛɚɤɬɟɪɢɣ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɢɨɫɭɥɶɮɚɬɚ, ɞɜɭɯ- ɢ ɬɪɟɯɜɚɥɟɧɬɧɨɝɨ ɠɟɥɟɡɚ 

 

MS + Fe
3
+  H

+
 –> M

2
+  0,5H2Sn ++ Fe

2+
 

 

ɗɬɨ ɞɨɫɬɚɬɨɱɧɨ ɞɥɢɬɟɥɶɧɵɣ ɩɭɬɶ, ɱɟɦ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɧɢɡɤɢɣ ɷɮɮɟɤɬ ɢɡɜɥɟɱɟɧɢɹ 
ɦɟɬɚɥɥɨɜ. ȼɨɡɦɨɠɧɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɪɨɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɭɞɚɫɬɫɹ ɞɨɛɢɬɶɫɹ ɩɨɜɵɲɟɧɢɹ 
ɫɬɟɩɟɧɢ ɜɵɳɟɥɚɱɢɜɚɧɢɹ.  

ɋɬɟɩɟɧɶ ɢɡɜɥɟɱɟɧɢɹ ɦɟɬɚɥɥɨɜ ɭɜɟɥɢɱɢɜɚɥɚɫɶ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɜɭɯɜɚɥɟɧɬɧɨɝɨ ɠɟɥɟɡɚ. 

ɗɬɨ ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɵɣ, ɷɮɮɟɤɬɢɜɧɵɣ ɢ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɵɣ ɩɪɢɟɦ ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ 
ɜɵɳɟɥɚɱɢɜɚɧɢɹ.  

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɨɰɟɫɫɚ ɛɚɤɬɟɪɢɚɥɶɧɨ-ɯɢɦɢɱɟɫɤɨɝɨ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɦɟɬɚɥɥɨɜ ɜ 
ɩɪɢɫɭɬɫɬɜɢɢ ɬɪɟɯɜɚɥɟɧɬɧɨɝɨ ɠɟɥɟɡɚ ɪɟɝɢɫɬɪɢɪɨɜɚɥɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɟɪɟɯɨɞ ɦɟɬɚɥɥɨɜ ɢɡ 
ɬɜɟɪɞɨɣ ɮɚɡɵ ɜ ɪɚɫɬɜɨɪ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɫɤɨɪɨɫɬɶ ɦɢɤɪɨɛɧɨɝɨ ɨɤɢɫɥɟɧɢɹ 
ɞɜɭɯɜɚɥɟɧɬɧɨɝɨ ɠɟɥɟɡɚ ɧɢɠɟ, ɱɟɦ ɫɤɨɪɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɬɪɟɯɜɚɥɟɧɬɧɨɝɨ. 
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ȺɏȻ ɜ ɷɬɢɯ ɭɫɥɨɜɢɹɯ, ɜɟɪɨɹɬɧɨ, ɦɨɝɭɬ ɮɟɪɦɟɧɬɚɬɢɜɧɨ ɢɡɦɟɧɹɬɶ ɜɚɥɟɧɬɧɨɫɬɶ ɦɟɬɚɥɥɨɜ, 
ɱɬɨ ɨɛɥɟɝɱɚɟɬ ɢɯ ɜɵɯɨɞ ɢɡ ɬɜɟɪɞɨɣ ɮɚɡɵ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡɜɥɟɱɟɧɢɟ ɰɟɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɭɬɟɦ ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ ɜɵɳɟɥɚɱɢɜɚɧɢɹ 
ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦ ɛɢɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɢɟɦɨɦ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɬɟɯɧɨɝɟɧɧɵɯ 
ɨɬɯɨɞɨɜ. ɗɬɨɬ ɩɪɨɰɟɫɫ ɡɚɜɢɫɢɬ ɨɬ ɩɪɚɜɢɥɶɧɨɝɨ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɟɝɨ ɩɪɨɜɟɞɟɧɢɹ, 
ɨɞɧɢɦ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɫɭɛɫɬɪɚɬɚ. 

 

Ʌɢɬɟɪɚɬɭɪɚ: 
Rodriguez Y., Ballester A., Blazquez M.L., Gonzales F., Munoz J.A. New information on the pyrite 

bioleaching mechanism at low and hingh temperature //Hydrometallurgy. - 2003. -V. 71. --P. 37-46.  
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Ȼɥɚɣɞɚ ɂ.Ⱥ.1, ȼɚɫɢɥɶɟɜɚ Ɍ.ȼ.1, ɋɟɦɟɧɨɜ К.ɂ.1, Ȼɚɪɚɧɨɜ ȼ.ɂ.2 

1Ɉɞɟɫɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ  ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ ɂ.ɂ.Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɫɚ, ɍɤɪɚɢɧɚ 
 2Ʌɶɜɨɜɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ ɂ. Ɏɪɚɧɤɨ, Ʌɶɜɨɜ, ɍɤɪɚɢɧɚ 

 

ɂɋɉɈɅɖɁɈȼȺɇɂȿ ȻɂɈɅɈȽɂɑȿɋКɈɃ ȺКɌɂȼɇɈɋɌɂ ɆɂКРɈɈРȽȺɇɂɁɆɈȼ 
ȺȻɈРɂȽȿɇɇɈɃ ɆɂКРɈȻɂɈɌɕ ȾɅə ɍɌɂɅɂɁȺɐɂɂ ɌȿɏɇɈȽȿɇɇɕɏ ɈɌɏɈȾɈȼ 

ɍȽɈɅɖɇɈɃ ɉРɈɆɕɒɅȿɇɇɈɋɌɂ ɂ ɗɇȿРȽȿɌɂКɂ 
 

The problem of the waste of coal and power industries technogenic and modern ways of  its solving 

is discussed. The results of the metals leaching from fly ash after the combustion of coal at 

Ladyzhynskaya power plants and dumps  of central concentrator  factory of Lviv - Volyn Coal 

Basin are provided. The high oxidizing activity of mesophilic and moderately thermophilic 

community native microbiota have been shown. Assumption of the possible mechanisms of bacterial 

extraction of metals has been suggested 

 

Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɩɪɨɛɥɟɦ ɫɨɜɪɟɦɟɧɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɝɟɧɧɨɣ ɷɤɨɥɨɝɢɢ ɢ, 
ɜɢɞɢɦɨ, ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ ɜ ɰɟɥɨɦ, ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɜɵɹɫɧɟɧɢɟ  ɤɨɧɤɪɟɬɧɵɯ ɮɨɪɦ ɜɨɡɞɟɣɫɬɜɢɹ 
ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɜ ɝɟɨɥɨɝɢɱɟɫɤɢɯ cɢɫɬɟɦɚɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ 
ɛɚɤɬɟɪɢɣ, ɧɚ ɩɪɢɪɨɞɧɵɟ ɦɢɧɟɪɚɥɵ ɢ ɬɟɯɧɨɝɟɧɧɵɟ ɨɬɯɨɞɵ. Ɉɬ ɭɫɩɟɯɨɜ ɪɟɲɟɧɢɹ ɷɬɨɣ 
ɩɪɨɛɥɟɦɵ ɡɚɜɢɫɢɬ ɫɨɡɞɚɧɢɟ ɢ ɪɟɚɥɢɡɚɰɢɹ ɧɨɜɟɣɲɢɯ ɬɟɯɧɨɥɨɝɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ  ɞɥɹ ɨɛɨɝɚɳɟɧɢɹ ɛɟɞɧɵɯ ɧɟɤɨɧɞɢɰɢɨɧɧɵɯ ɪɭɞ ɢ 
ɢɡɜɥɟɱɟɧɢɹ ɦɟɬɚɥɥɨɜ ɢɡ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼ ɮɨɪɦɢɪɭɸɳɟɣɫɹ ɬɟɨɪɢɢ ɛɢɨɞɟɫɬɪɭɤɰɢɢ 
ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɵɪɶɹ ɧɚɢɛɨɥɟɟ ɢɡɭɱɟɧɚ ɪɨɥɶ ɚɰɢɞɨɮɢɥɶɧɵɯ ɯɟɦɨɥɢɬɨɬɪɨɮɧɵɯ ɛɚɤɬɟɪɢɣ 
(ȺɏȻ)  - ɪɚɡɥɢɱɧɵɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɪɨɞɨɜ Acidithiobacillus ɢ Sulfobacillus,  ɜ ɪɚɡɪɭɲɟɧɢɢ 
ɩɪɢɪɨɞɧɵɯ ɦɢɧɟɪɚɥɨɜ (Ʉɭɡɹɤɢɧɚ Ɍ.ɂ. ɢ ɞɪ., 2008). ɋɩɨɫɨɛɧɨɫɬɶ ȺɏȻ ɩɨɥɭɱɚɬɶ ɷɧɟɪɝɢɸ ɩɪɢ 
ɨɤɢɫɥɟɧɢɢ ɫɭɥɶɮɢɞɧɵɯ ɦɢɧɟɪɚɥɨɜ, ɡɚɤɢɫɧɨɝɨ ɠɟɥɟɡɚ, ɷɥɟɦɟɧɬɧɨɣ ɫɟɪɵ ɢ ɟɟ 
ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɰɟɧɧɵɯ ɦɟɬɚɥɥɨɜ ɢɡ ɫɭɥɶɮɢɞɧɵɯ 
ɪɭɞ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɤɨɧɰɟɧɬɪɚɬɨɜ, ɧɨ ɦɨɠɟɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɚ ɢ ɞɥɹ ɬɟɯɧɨɝɟɧɧɨɝɨ ɫɵɪɶɹ. 
ɇɚɤɨɩɥɟɧɢɟ ɨɬɯɨɞɨɜ ɭɝɥɟɞɨɛɵɜɚɸɳɟɣ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɩɪɢɨɛɪɟɬɚɟɬ ɭɝɪɨɠɚɸɳɢɣ ɯɚɪɚɤɬɟɪ. ȼ ɪɚɧɟɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɩɨɤɚɡɚɧɚ 
ɜɨɡɦɨɠɧɨɫɬɶ ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ ɢɡɜɥɟɱɟɧɢɹ ɦɟɬɚɥɥɨɜ ɢɡ ɨɬɯɨɞɨɜ ɭɝɥɟɞɨɛɵɱɢ ɢ ɷɧɟɪɝɟɬɢɤɢ 
ɚɤɬɢɜɧɵɦɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ ɚɛɨɪɢɝɟɧɧɨɣ ɦɢɤɪɨɛɢɨɬɵ (Ȼɥɚɣɞɚ ɂ.Ⱥ. ɢ ɞɪ., 2013, 2014).  

ɐɟɥɶ ɞɚɧɧɨɝɨ ɫɨɨɛɳɟɧɢɹ – ɨɰɟɧɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ ɜɵɳɟɥɚɱɢɜɚɧɢɹ 
ɦɟɬɚɥɥɨɜ ɢɡ ɬɟɯɧɨɝɟɧɧɵɯ ɨɬɯɨɞɨɜ ɬɨɩɥɢɜɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ ɍɤɪɚɢɧɵ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɡɨɮɢɥɶɧɨɝɨ ɢ ɭɦɟɪɟɧɧɨ ɬɟɪɦɨɮɢɥɶɧɨɝɨ ɚɛɨɪɢɝɟɧɧɨɝɨ ɫɨɨɛɳɟɫɬɜɚ ȺɏȻ.  

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ ȼ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɭɛɫɬɪɚɬɵ ɡɨɥɵ-ɭɧɨɫɚ ɨɬ ɫɠɢɝɚɧɢɹ 
ɤɚɦɟɧɧɨɝɨ ɭɝɥɹ ɧɚ ȾɌɗɄ «Ʌɚɞɵɠɢɧɫɤɚɹ Ɍɗɋ» ɢ  ɩɨɪɨɞɧɵɯ ɨɬɜɚɥɨɜ 
ɮɥɨɬɚɰɢɨɧɧɨɝɨ/ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɨɛɨɝɚɳɟɧɢɹ ɭɝɥɟɣ Ʌɶɜɨɜɫɤɨ-ȼɨɥɵɧɫɤɨɝɨ ɭɝɨɥɶɧɨɝɨ 
ɛɚɫɫɟɣɧɚ ɧɚ ɐɈɎ «ɑɟɪɜɨɧɨɝɪɚɞɫɤɚɹ». ȼ ɤɚɱɟɫɬɜɟ ɜɵɳɟɥɚɱɢɜɚɸɳɟɝɨ ɪɚɫɬɜɨɪɚ ɢɫɩɨɥɶɡɨɜɚɥɢ 
ɦɢɧɟɪɚɥɶɧɵɣ ɮɨɧ ɫɪɟɞɵ ɋɢɥɶɜɟɪɦɚɧɚ-Ʌɭɧɞɝɪɟɦɚ 9Ʉ, ɢɫɬɨɱɧɢɤɨɦ ɷɧɟɪɝɢɢ ɫɥɭɠɢɥɨ 
ɞɜɭɯɜɚɥɟɧɬɧɨɟ ɠɟɥɟɡɨ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 44,5 ɝ/ɞɦ3. ȼɵɳɟɥɚɱɢɜɚɧɢɟ ɩɪɨɜɨɞɢɥɢ ɱɚɧɨɜɵɦ 
ɦɟɬɨɞɨɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɛɫɬɜɟɧɧɨɣ ɦɟɡɨɮɢɥɶɧɨɣ ɢ ɭɦɟɪɟɧɧɨ ɬɟɪɦɨɮɢɥɶɧɨɣ ɚɫɫɨɰɢɚɰɢɢ 
ȺɏȻ ɩɪɢ ɫɨɨɬɧɨɲɟɧɢɢ Ɍ:ɀ=1:10, ɪɇ≤2,0 ɢ ɬɟɦɩɟɪɚɬɭɪɟ 32,0±2,0 ɢ 45,0±2,0 0ɋ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

Рɟɡɭɥɶɬɚɬɵ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ. Ȼɚɤɬɟɪɢɚɥɶɧɨɟ ɢɡɜɥɟɱɟɧɢɟ ɦɟɬɚɥɥɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɤɨɧɫɨɪɰɢɭɦɚ ȺɏȻ ɩɨɪɨɞɧɵɯ ɨɬɜɚɥɨɜ ɢ ɡɨɥɵ-ɭɧɨɫɚ ɩɪɢɜɨɞɢɥɨ ɤ ɩɟɪɟɯɨɞɭ ɦɟɬɚɥɥɨɜ ɢɡ 
ɬɜɟɪɞɨɣ ɮɚɡɵ ɜ ɪɚɫɬɜɨɪ; ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɡɚɜɢɫɟɥɚ ɨɬ ɩɪɢɪɨɞɵ ɫɭɛɫɬɪɚɬɚ, 
ɜɵɳɟɥɚɱɢɜɚɟɦɨɝɨ ɦɟɬɚɥɥɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɰɟɫɚ. ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ (ɬɚɛɥ. 1) 
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ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɜɵɫɨɤɨɣ ɨɤɢɫɥɢɬɟɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɦɟɡɨɮɢɥɶɧɨɝɨ ɢ ɭɦɟɪɟɧɧɨ 
ɬɟɪɦɨɮɢɥɶɧɨɝɨ  ɫɨɨɛɳɟɫɬɜɚ ȺɏȻ, ɨɛɢɬɚɸɳɢɯ ɜ ɩɨɪɨɞɧɵɯ ɨɬɜɚɥɚɯ ɢ ɡɨɥɟ-ɭɧɨɫɟ.  

 

Ɍɚɛɥɢɰɚ 1 - ɋɬɟɩɟɧɶ ɢɡɜɥɟɱɟɧɢɹ ɦɟɬɚɥɥɨɜ (%) ɢɡ ɩɨɪɨɞɧɵɯ ɨɬɜɚɥɨɜ ɢ ɡɨɥɵ-ɭɧɨɫɚ   
ɚɛɨɪɢɝɟɧɧɵɦ ɫɨɨɛɳɟɫɬɜɨɦ ɦɟɡɨɮɢɥɶɧɵɯ ɢ ɭɦɟɪɟɧɧɨ ɬɟɪɦɨɮɢɥɶɧɵɯ ȺɏȻ 

Ɇɟɬɚɥɥɵ Ɂɨɥɚ-ɭɧɨɫ Ʌɚɞɵɠɢɧɫɤɨɣ Ɍɗɋ ɉɨɪɨɞɧɵɣ ɨɬɜɚɥ  ɐɈɎ 

 Ⱥɫɫɨɰɢɚɰɢɹ 
ɦɟɡɨɮɢɥɶɧɵɯ 

ȺɏȻ 

Ⱥɫɫɨɰɢɚɰɢɹ 
ɭɦɟɪɟɧɧɨ 

ɬɟɪɦɨɮɢɥɶɧɵɯ 
ȺɏȻ 

Ⱥɫɫɨɰɢɚɰɢɹ 
ɦɟɡɨɮɢɥɶɧɵɯ 

ȺɏȻ 

Ⱥɫɫɨɰɢɚɰɢ
ɹ ɭɦɟɪɟɧɧɨ 

ɬɟɪɦɨɮɢɥɶɧɵɯ 
ȺɏȻ 

Ge 99,76 99,98 98,32  99,91 

Ga 94,92 82,75 75,12 99,73 

Ni 76,64 84,94 89,56 99,01 

Cd 99,99 69,95 58,72 68,76 

Cu 89,54 69,37 47,93 78,45 

Zn 20,22 20,82 37,69 45,75 

Mn 37,75 47,85 24,93 63,57 

Pb 35,67 19,34 18 57,9 

ȼɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɢɡɜɥɟɱɟɧɢɹ ɦɟɬɚɥɥɨɜ ɤɨɧɫɨɪɰɢɭɦɨɦ ɫɨɛɫɬɜɟɧɧɨɣ ɦɟɡɨɮɢɥɶɧɨɣ 
ɦɢɤɪɨɛɢɨɬɵ ɜɩɨɥɧɟ ɨɛɴɹɫɧɢɦɚ ɫɢɧɬɪɨɮɧɵɦɢ ɨɬɧɨɲɟɧɢɹɦɢ ɦɟɠɞɭ ɦɢɤɪɨɨɝɚɧɢɡɦɚɦɢ, ɤɨɝɞɚ 
ɞɟɹɬɟɥɶɧɨɫɬɶ ɨɞɧɢɯ ɧɟɜɨɡɦɨɠɧɚ ɛɟɡ ɞɪɭɝɢɯ.  ȼɨɡɦɨɠɧɨ, Acidithiobacillus thiooxidans, 

ɩɪɢɫɭɬɫɬɜɭɸɳɢɣ ɜ ɦɢɤɪɨɛɢɨɰɟɧɨɡɟ ɜɦɟɫɬɟ ɫ Acidithiobacillus ferrooxidans, ɛɨɥɟɟ ɛɵɫɬɪɨ 
ɨɤɢɫɥɹɟɬ ɫɟɪɭ ɢ ɫɨɡɞɚɟɬ ɭɫɥɨɜɢɹ ɞɥɹ  ɞɟɹɬɟɥɶɧɨɫɬɢ ɠɟɥɟɡɨɨɤɢɫɥɹɸɳɢɯ ɛɚɤɬɟɪɢɣ. ȼ ɭɫɥɨɜɢɹɯ 
ɧɚɲɢɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɛɚɤɬɟɪɢɚɥɶɧɨ-ɯɢɦɢɱɟɫɤɨɟ ɢɡɜɥɟɱɟɧɢɟ ɦɟɬɚɥɥɨɜ ɢɡ ɬɟɯɧɨɝɟɧɧɢɯ 
ɫɭɛɫɬɪɚɬɨɜ ɦɨɠɟɬ ɩɪɨɯɨɞɢɬɶ ɩɨ ɫɥɟɞɭɸɳɟɣ ɫɯɟɦɟ: 

MeS + Fe2(SO4)3  MeSO4 + 2FeSO4 + S
0 

2S
0 

+ 3O2 + 2H2O (ɛɚɤɬɟɪɢɢ)  H2SO4 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɦɟɬɚɥɥɨɜ  ɫɨɨɛɳɟɫɬɜɨɦ ɭɦɟɪɟɧɧɨ ɬɟɪɦɨɮɢɥɶɧɵɯ ȺɏȻ 
ɩɨɞɬɜɟɪɠɞɚɟɬ ɜɵɫɤɚɡɚɧɧɨɟ ɩɪɟɞɩɨɥɨɠɟɧɢɟ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɫɧɨɜɧɵɦ ɪɟɡɭɥɶɬɚɬɨɦ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɨ ɩɨɞɬɜɟɪɠɞɟɧɢɟ 
ɜɵɫɨɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɚɛɨɪɢɝɟɧɧɨɣ ɦɢɤɪɨɛɢɨɬɵ, ɤɚɤ ɦɟɡɨɮɢɥɶɧɨɣ, ɬɚɤ ɢ ɭɦɟɪɟɧɧɨ 
ɬɟɪɦɨɮɢɥɶɧɨɣ, ɨɛɢɬɚɸɳɟɣ ɜ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɬɟɯɧɨɝɟɧɧɵɯ ɨɬɯɨɞɚɯ. Ɏɭɧɞɚɦɟɧɬɚɥɶɧɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɨɛɥɚɫɬɢ  ɩɪɨɰɟɫɫɨɜ ɛɚɤɬɟɪɢɚɥɶɧɨ-ɯɢɦɢɱɟɫɤɨɝɨ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɦɟɬɚɥɥɨɜ 
ɩɨɡɜɨɥɹɬ ɩɨɜɵɫɢɬɶ ɫɬɟɩɟɧɶ ɢɡɜɥɟɱɟɧɢɹ ɦɟɬɚɥɥɨɜ ɢɡ ɩɪɢɪɨɞɧɨɝɨ ɢ ɬɟɯɧɨɝɟɧɧɨɝɨ ɫɵɪɶɹ 
ɪɚɡɥɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɦɢɤɪɨɛɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵ, 
ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵ ɢ ɢɦɟɸɬ ɛɨɥɶɲɭɸ ɩɟɪɫɩɟɤɬɢɜɭ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɤɨɦɩɥɟɤɫɧɨɝɨ ɢ 
ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ.  
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Ȼɨɣɤɨ Ɇ.ȼ., ɉɚɬɢɤɚ Ɇ.ȼ., ɉɚɬɢɤɚ Ɍ.ȱ. 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɛɿɨɪɟɫɭɪɫɿɜ ɿ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

 

            ȻȱɈɌȿɏɇɈɅɈȽȱɑɇɂɃ ɋɉɈɋȱȻ ɈɌРɂɆȺɇɇə ȿɇɌɈɆɈɉȺɌɈȽȿɇɇɂɏ  
ɉРȿɉȺРȺɌȱȼ ɇȺ ɈɋɇɈȼȱ  BACILLUS THURINGIENSIS 

 

Presented scientific, theoretical and practical aspects of biotechnological obtaining formulations 

from natural strains of entomopathogenic bacteria (B. tСurТnРТОnsТs vКr. tСurТnРТОnsТs № 800 КnН 
№ 87) OptТmТгОН tОМСnoХoРТМКХ МonНТtТons oП Мultivation of the specific characteristics of strains 

producers, that is important to use in the laboratory and industrial production of microbial 

preparations to protect plants from harmful objects. 

 

Ɉɩɬɢɦɿɡɚɰɿɹ ɛɿɨɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɟɧɬɨɦɨɩɚɬɨɝɟɧɧɢɯ ɩɪɟɩɚɪɚɬɿɜ ɧɚ ɨɫɧɨɜɿ 
ɛɚɤɬɟɪɿɣ Bacillus thuringiensis (Bt) ɩɨɜ’ɹɡɚɧɚ ɡ ɜɢɪɿɲɟɧɧɹɦ ɪɹɞɭ ɩɪɨɛɥɟɦ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨɝɨ 
ɫɢɧɬɟɡɭ ɜ ɤɨɦɩɥɟɤɫɿ ɡ ɫɟɥɟɤɰɿɣɧɢɦɢ ɞɨɫɥɿɞɠɟɧɧɹɦɢ ɚɤɫɟɧɿɱɧɢɯ ɤɭɥɶɬɭɪ ɿ ɩɿɞɛɨɪɨɦ ɭɦɨɜ 
ɤɭɥɶɬɢɜɭɜɚɧɧɹ. ɍɧɿɤɚɥɶɧɚ ɨɫɨɛɥɢɜɿɫɬɶ ɛɚɤɬɟɪɿɣ ─ ɰɟ ʀɯ ɡɞɚɬɧɿɫɬɶ ɲɜɢɞɤɨ ɪɨɡɦɧɨɠɭɜɚɬɢɫɶ 
ɩɪɢ ɞɨɫɬɚɬɧɶɨʀ ɤɿɥɶɤɨɫɬɿ ɪɟɫɭɪɫɿɜ, ɹɤɿ ɧɟɨɛɯɿɞɧɿ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɟɧɟɪɝɿʀ, ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ 
ɫɭɛɫɬɪɚɬɭ ɬɚ ɞɨɧɨɪɚ ɟɥɟɤɬɪɨɧɿɜ. ɉɪɢ ɰɶɨɦɭ ɮɿɡɿɨɥɨɝɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɛɚɤɬɟɪɿɣ ɬɚ ɮɪɚɤɰɿɣɧɢɣ 
ɫɤɥɚɞ ɤɥɿɬɢɧɢ ɬɿɫɧɨ ɩɨɜ'ɹɡɚɧɿ ɡɿ ɲɜɢɞɤɿɫɬɸ ɪɨɫɬɭ, ɹɤɚ, ɭ ɫɜɨɸ ɱɟɪɝɭ, ɡɚɥɟɠɢɬɶ ɜɿɞ ɡɨɜɧɿɲɧɿɯ 
ɭɦɨɜ, ɡɨɤɪɟɦɚ ɜɿɞ ɫɤɥɚɞɭ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ [ 1, 2 ].  

ɉɪɨɦɢɫɥɨɜɟ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɲɬɚɦɿɜ-ɩɪɨɞɭɰɟɧɬɿɜ Bt ɫɩɪɹɦɨɜɚɧɨ ɧɚ ɨɬɪɢɦɚɧɧɹ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɢɯɨɞɭ ɟɧɬɨɦɨɰɢɞɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ (ɟɤɡɨ-, ɟɧɞɨɬɨɤɫɢɧɿɜ, ɫɭɩɭɬɧɿɯ ɛɿɨɥɨɝɿɱɧɨ 
ɚɤɬɢɜɧɢɯ ɦɟɬɚɛɨɥɿɬɿɜ), ɳɨ ɜɢɡɧɚɱɚє ɿɧɫɟɤɬɢɰɢɞɧɭ ɚɤɬɢɜɧɿɫɬɶ ɛɿɨɩɪɟɩɚɪɚɬɿɜ ɞɚɧɨʀ ɝɪɭɩɢ 
ɜɿɞɧɨɫɧɨ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɭ ɱɭɬɥɢɜɢɯ ɤɨɦɚɯ-«ɲɤɿɞɧɢɤɿɜ». ȼɿɞɨɦɨ, ɳɨ ɩɪɨɰɟɫ ɫɩɨɪɨ- ɬɚ 
ɤɪɢɫɬɚɥɨɭɬɜɨɪɟɧɧɹ ɟɧɬɨɦɨɩɚɬɨɝɟɧɧɨʀ ɤɭɥɶɬɭɪɢ Bt ɡɚɥɟɠɢɬɶ ɜɿɞ ɞɠɟɪɟɥ ɚɡɨɬɧɨɝɨ, 
ɜɭɝɥɟɰɟɜɨɝɨ ɠɢɜɥɟɧɧɹ ɬɚ ʀɯ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ, ɩɪɢɫɭɬɧɨɫɬɿ ɜ ɫɟɪɟɞɨɜɢɳɿ ɧɟɨɛɯɿɞɧɢɯ 
ɤɨɧɰɟɧɬɪɚɰɿɣ ɦɿɧɟɪɚɥɶɧɢɯ ɫɩɨɥɭɤ, ɰɭɤɪɿɜ Д3Ж, ɨɫɤɿɥɶɤɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɢɫɨɤɢɯ ɪɿɜɧɿɜ 
ɫɭɛɫɬɪɚɬɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ ɛɟɡ ɜɿɞɩɨɜɿɞɧɨɝɨ ɤɨɪɢɝɭɜɚɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿɣ ɡɚ ɞɠɟɪɟɥɚɦɢ ɚɡɨɬɭ 
ɦɨɠɟ ɜɢɤɥɢɤɚɬɢ ɡɦɿɧɢ ɩɨɤɚɡɧɢɤɿɜ ɪɇ ɫɟɪɟɞɨɜɢɳɚ (ɜɿɞ 6,0 ɞɨ 8,0), ɳɨ ɩɪɚɤɬɢɱɧɨ ɩɪɢɡɜɨɞɢɬɶ 
ɞɨ ɭɩɨɜɿɥɶɧɟɧɧɹ ɩɪɨɰɟɫɿɜ ɬɨɤɫɢɧɨ-, ɫɩɨɪɨɭɬɜɨɪɟɧɧɹ. Ⱦɨ ɨɫɧɨɜɧɢɯ ɩɚɪɚɦɟɬɪɿɜ, ɹɤɿ 
ɤɨɧɬɪɨɥɸɸɬɶɫɹ ɭ ɩɪɨɰɟɫɿ ɛɿɨɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ, ɜɿɞɧɨɫɹɬɶ ɬɚɤɨɠ ɬɟɦɩɟɪɚɬɭɪɧɿ 
ɞɿɚɩɚɡɨɧɢ (30 oC ± 2 

oC), ɪɟɠɢɦɢ ɚɟɪɚɰɿʀ ɬɨɳɨ.  
Ɍɚɤɢɦ ɱɢɧɨɦ, ɰɿɥɟɫɩɪɹɦɨɜɚɧɿ ɫɤɪɢɧɿɧɝɨɜɿ ɞɨɫɥɿɞɠɟɧɧɹ ɛɿɨɥɨɝɿɱɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ 

ɩɪɢɪɨɞɧɢɯ ɦɟɬɚɛɨɥɿɬɿɜ ɬɚ ɪɨɡɪɨɛɤɚ ɧɚ ʀɯ ɨɫɧɨɜɿ ɬɟɯɧɨɥɨɝɿɣ ɫɭɱɚɫɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ 
ɟɧɬɨɦɨɰɢɞɧɢɯ, ɟɧɬɨɦɨɬɨɤɫɢɱɧɢɯ ɩɪɟɩɚɪɚɬɿɜ ɡ ɮɭɧɤɰɿɹɦɢ ɮɿɬɨɡɚɯɢɫɬɭ, ɚ ɬɚɤɨɠ ɪɿɡɧɨɪɿɜɧɟɜɚ 
ɨɩɬɢɦɿɡɚɰɿɹ ɟɬɚɩɿɜ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɩɪɢɪɨɞɧɢɯ ɲɬɚɦɿɜ-ɩɪɨɞɭɰɟɧɬɿɜ є ɚɤɬɭɚɥɶɧɨɸ ɩɪɨɛɥɟɦɨɸ. 

Ɇɟɬɚ ɪɨɛɨɬɢ – ɧɚɭɤɨɜɨ-ɬɟɨɪɟɬɢɱɧɟ ɨɛʉɪɭɧɬɭɜɚɧɧɹ ɬɚ ɪɨɡɪɨɛɤɚ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ 
ɨɬɪɢɦɚɧɧɹ ɦɿɤɪɨɛɧɢɯ ɩɪɟɩɚɪɚɬɿɜ ɧɚ ɨɫɧɨɜɿ ɟɧɬɨɦɨɩɚɬɨɝɟɧɧɢɯ ɛɚɤɬɟɪɿɣ Bacillus thuringiensis 

(Bt) ɡɚ ɤɪɢɬɟɪɿɹɦɢ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɨɩɬɢɦɿɡɨɜɚɧɢɯ ɩɨɠɢɜɧɢɯ ɫɟɪɟɞɨɜɢɳ ɿ ɭɦɨɜ 
ɤɭɥɶɬɢɜɭɜɚɧɧɹ. 

Ɇɚɬɟɪіɚɥɢ і ɦɟɬɨɞɢ. ȼ ɪɨɛɨɬɿ ɜɢɤɨɪɢɫɬɚɧɨ ɪɟɮɟɪɟɧɬɧɢɣ ɟɤɡɨɬɨɤɫɢɧɨɝɟɧɧɢɣ ɲɬɚɦ B. 

thuringiensis var. thuringiensis (Bt H1) № 800 ɿɡ ɤɨɥɟɤɰɿʀ ɤɭɥɶɬɭɪ ȱɋȽɆȺȼ ɇȺȺɇ, ɦ. ɑɟɪɧɿɝɿɜ. 
ɋɟɥɟɤɬɢɜɧɢɣ ɲɬɚɦ ɩɪɢɪɨɞɧɨɝɨ ɬɢɩɭ B. thuringiensis var. thuringiensis (Bt H1) № 87, ɤɨɥɟɤɰɿɹ 
ɤɨɪɢɫɧɢɯ ɝɪɭɧɬɨɜɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ȱɋȽɆȺȼ ɇȺȺɇ. 

Ⱦɥɹ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɭɧɿɜɟɪɫɚɥɶɧɿ ɩɨɠɢɜɧɿ ɫɟɪɟɞɨɜɢɳɚ: ɦ'ɹɫɨ-ɩɟɩɬɨɧɧɢɣ 
ɛɭɥɶɨɧ (ɆɉȻ), Ʌɭɪɿɚ Ȼɟɪɬɪɚɧɿ (LB),ɚ ɬɚɤɨɠ ɨɩɬɢɦɿɡɨɜɚɧɿ ɥɚɛɨɪɚɬɨɪɧɨ-ɩɪɨɦɢɫɥɨɜɿ 
ɫɟɪɟɞɨɜɢɳɚ ɞɪɿɠɞɠɨ-ɩɨɥɿɫɚɯɚɪɢɞɧɨɝɨ ɫɤɥɚɞɭ (3,0% ɛɿɥɤɨɜɨ-ɜɿɬɚɦɿɧɧɢɣ ɤɨɦɩɥɟɤɫ +1,5% 
ɤɭɤɭɪɭɞɡɹɧɟ ɛɨɪɨɲɧɨ), ɬɟɯɧɨɥɨɝɿɱɧɿ ɫɟɪɟɞɨɜɢɳɚ ɡ ɦɟɥɹɫɨɸ (4,0%), ɹɤɿ ɫɬɜɨɪɸɸɬɶ ɜɿɞɩɨɜɿɞɧɿ 
ɜɢɛɿɪɤɨɜɿ ɭɦɨɜɢ ɞɥɹ ɪɨɡɜɢɬɤɭ ɫɩɟɰɢɮɿɱɧɨ ɚɞɚɩɬɨɜɚɧɢɯ ɛɚɤɬɟɪɿɣ Bt. Ʉɭɥɶɬɢɜɭɜɚɧɧɹ 
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ɩɪɨɜɨɞɢɥɢ ɧɚ ɛɿɨɬɟɯɧɨɥɨɝɿɱɧɿɣ ɤɚɱɚɥɰɿ (200 ɨɛ./ ɯɜ.., ɬɟɦɩɟɪɚɬɭɪɚ +30 ˚ɋ ɭɩɪɨɞɨɜɠ 48-72 

ɝɨɞɢɧ). Ɉɛ'єɦ ɫɟɪɟɞɨɜɢɳɚ 50, 100 ɦɥ, ɤɿɥɶɤɿɫɬɶ ɿɧɨɤɭɥɸɦɚ ─ ɧɟ ɦɟɧɲɟ 4,0% ɜɿɞ ɨɛ'єɦɭ 
ɫɟɪɟɞɨɜɢɳɚ (ɬɢɬɪ  ɄɍɈ 2,5-3,0 ɦɥɪɞ./ɦɥ ɤɭɥɶɬɭɪɚɥɶɧɨʀ ɪɿɞɢɧɢ, ɹɤɢɣ ɜɢɡɧɚɱɚɥɢ ɲɥɹɯɨɦ 
ɿɧɨɤɭɥɹɰɿʀ ɧɚ ɚɝɚɪɢɡɨɜɚɧɟ ɫɟɪɟɞɨɜɢɳɟ ɬɚ ɩɿɞɪɚɯɭɧɤɭ ɜ ɤɚɦɟɪɿ Ƚɨɪɹєɜɚ). ȼ ɩɪɨɰɟɫɿ ɪɨɡɪɨɛɤɢ 
ɨɩɬɢɦɚɥɶɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɲɬɚɦɿɜ Bt ɜɢɡɧɚɱɚɥɢ ɧɚɫɬɭɩɧɿ 
ɩɨɤɚɡɧɢɤɢ: ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɚɤɫɟɧɿɱɧɨʀ ɤɭɥɶɬɭɪɢ ɲɥɹɯɨɦ ɝɪɚɧɿɱɧɢɯ ɪɨɡɜɟɞɟɧɶ, ɿɧɬɟɧɫɢɜɧɿɫɬɶ 
ɭɬɜɨɪɟɧɧɹ ɟɧɬɨɦɨɰɢɞɧɢɯ ɦɟɬɚɛɨɥɿɬɿɜ ɡɚ ɜɿɞɫɨɬɤɨɦ ɡɚɝɢɛɟɥɿ ɛɿɨɬɟɫɬɭ – ɥɢɱɢɧɨɤ Leptinotarsa 

decemlineata Say. L1-2 ɩɪɢ ɿɧɮɿɤɭɜɚɧɧɿ ɤɭɥɶɬɭɪɚɥɶɧɨɸ ɪɿɞɢɧɨɸ ɜ ɪɨɡɜɟɞɟɧɧɹɯ 1:1; 1:10; ɛɟɡ 
ɪɨɡɜɟɞɟɧɧɹ . Ȼɿɨɥɨɝɿɱɧɭ ɚɤɬɢɜɧɿɫɬɶ ɪɿɞɤɢɯ ɩɪɟɩɚɪɚɬɢɜɧɢɯ ɮɨɪɦ ɲɬɚɦɿɜ Bt ɨɰɿɧɸɜɚɥɢ ɭ 
ɦɨɞɟɥɶɧɢɯ ɞɨɫɥɿɞɚɯ ɧɚ ɿɧɬɚɤɬɧɢɯ ɿ ɤɨɧɬɚɤɬɧɢɯ ɩɨɩɭɥɹɰɿɹɯ Leptinotarsa decemlineata Say. L1-4, 

ɩɨɜɬɨɪɧɿɫɬɶ ɬɪɢɤɪɚɬɧɚ (ɩɨ 25 ɥɢɱɢɧɨɤ ɜ ɤɨɠɧɿɣ). Ʉɿɥɶɤɿɫɬɶ ɡɚɝɢɛɥɢɯ ɨɫɨɛɢɧ ɜɪɚɯɨɜɭɜɚɥɢ ɧɚ 
5, 7, 10 ɞɨɛɭ ɞɨɫɥɿɞɭ ɡɚ ɩɨɤɚɡɧɢɤɨɦ ɅɄ50. 

Рɟɡɭɥɶɬɚɬɢ ɬɚ ʀɯ ɨɛɝɨɜɨɪɟɧɧɹ. Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɫɜɿɞɱɚɬɶ ɩɪɨ ɩɨɡɢɬɢɜɧɢɣ ɜɩɥɢɜ 
ɬɪɨɮɿɱɧɢɯ ɪɟɫɭɪɫɿɜ, ɩɿɞɿɛɪɚɧɢɯ ɞɥɹ ɤɭɥɶɬɢɜɭɜɚɧɧɹ Bt, ɧɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɿ ɚɤɬɢɜɧɿɫɬɶ 
ɟɧɬɨɦɨɬɨɤɫɢɱɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ, ɚ ɫɚɦɟ ɫɩɨɪɨ-ɤɪɢɫɬɚɥɿɱɧɨɝɨ ɤɨɦɩɥɟɤɫɭ (ɬɚɛɥ. 1). 

 

 Ɍɚɛɥɢɰɹ 1. ȼɩɥɢɜ ɬɪɨɮɿɱɧɢɯ ɪɟɫɭɪɫɿɜ ɧɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɟɧɬɨɦɨɰɢɞɧɢɯ ɲɬɚɦɿɜ B. 

thuringiensis var. thuringiensis (ɦɨɞɟɥɶɧɢɣ ɞɨɫɥɿɞ) 
 

ɉɨɠɢɜɧɟ ɫɟɪɟɞɨɜɢɳɟ /  
ɲɬɚɦ-ɩɪɨɞɭɰɟɧɬ 

ɉɪɨɞɭɤɬɢɜɧɿɫɬɶ, 
1ɯ109 ɫɩɨɪ/ɦɥ 

Ɂɚɝɢɛɟɥɶ Leptinotarsa decemlineata Say. L1-2 

ɜɿɞ ɫɩɨɪɨ-ɤɪɢɫɬɚɥɿɱɧɨɝɨ ɤɨɦɩɥɟɤɫɭ 
(ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ 1:1),  

% ɧɚ 10 ɞɨɛɭ 

Ʌɚɛɨɪɚɬɨɪɧɨ-ɩɪɨɦɢɫɥɨɜɟ  
(ɞɪɿɠɞɠɨ-ɩɨɥɿɫɚɯɚɪɢɞɧɢɣ 
ɪɟɫɭɪɫ) / ɲɬɚɦ №87 

2,5 ─ 3,3 96,8 

Ʌɚɛɨɪɚɬɨɪɧɨ-ɩɪɨɦɢɫɥɨɜɟ  
(ɞɪɿɠɞɠɨ-ɩɨɥɿɫɚɯɚɪɢɞɧɢɣ 
ɪɟɫɭɪɫ) / ɲɬɚɦ №800 

2,1 ─ 2,8 95,6 

ɉɪɨɦɢɫɥɨɜɟ (ɡ ɦɟɥɹɫɨɸ) / 
ɲɬɚɦ 87 

2,4 ─3,0 92,0 

ɉɪɨɦɢɫɥɨɜɟ (ɡ ɦɟɥɹɫɨɸ) / 
ɲɬɚɦ 800 

2,5 ─ 2,8 94,3 

ɍɧɿɜɟɪɫɚɥɶɧɟ ȱ (ɆɉȻ) /  
ɲɬɚɦ 87 

1,5 ─ 1,8 85,0 

ɍɧɿɜɟɪɫɚɥɶɧɟ ȱ (ɆɉȻ) /  
ɲɬɚɦ 800 

1,6 ─ 2,0 88,3 

ɍɧɿɜɟɪɫɚɥɶɧɟ ȱȱ (LB) / 

ɲɬɚɦ 87 

2,0 ─ 2,4 87,7 

ɍɧɿɜɟɪɫɚɥɶɧɟ ȱȱ (LB) / 

ɲɬɚɦ 800 

1,7 ─ 2,2 89,0 

 

ɉɪɢɦɿɬɤɚ: ɩɪɟɞɫɬɚɜɥɟɧɨ ɪɟɡɭɥɶɬɚɬɢ ɬɪɶɨɯ ɞɨɫɥɿɞɿɜ, ɞɟ ɬɢɬɪ ɠɢɬɬєɡɞɚɬɧɢɯ ɫɩɨɪ ɧɚɜɟɞɟɧɢɣ ɡɚ 
ɦɿɧɿɦɚɥɶɧɢɦɢ ɬɚ ɦɚɤɫɢɦɚɥɶɧɢɦɢ ɦɟɠɚɦɢ ɜɚɪɿɸɜɚɧɧɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɤɭɥɶɬɭɪ Bt.  

 

Ɉɬɠɟ, ɞɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɩɨɠɢɜɧɢɯ ɫɟɪɟɞɨɜɢɳ ɧɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɲɬɚɦɿɜ Bt ɩɟɪɲɨɝɨ 
ɫɟɪɨɬɢɩɭ ɩɨɤɚɡɚɥɢ ɪɿɡɧɢɣ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɟɮɟɤɬ ɬɚ ɩɪɨɹɜ ɟɧɬɨɦɨɰɢɞɧɨʀ ɚɤɬɢɜɧɨɫɬɿ ─ ɜɿɞ 1,6 
ɞɨ 3,3 ɦɥɪɞ ɫɩɨɪ/ɦɥ ɬɚ ɜɿɞ 85,0 ɞɨ 96,8% ɜɿɞɩɨɜɿɞɧɨ. Ʉɪɿɦ ɰɶɨɝɨ, ɧɚ ɞɪɿɠɞɠɨ-

ɩɨɥɿɫɚɯɚɪɢɞɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɫɩɨɫɬɟɪɿɝɚɥɢ ɫɢɧɯɪɨɧɧɟ ɫɩɨɪɨɭɬɜɨɪɟɧɧɹ, ɹɤɟ 
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ɫɭɩɪɨɜɨɞɠɭɜɚɥɨɫɶ ɛɿɥɶɲ ɜɢɫɨɤɢɦ ɜɢɯɨɞɨɦ ɤɪɢɫɬɚɥɢɱɧɨɝɨ ɟɧɞɨɬɨɤɫɢɧɭ, ɧɿɠ ɧɚ ɡɜɢɱɚɣɧɢɯ 
ɭɧɿɜɟɪɫɚɥɶɧɢɯ ɫɟɪɟɞɨɜɢɳɚɯ. ɇɚɣɛɿɥɶɲ ɫɩɪɢɹɬɥɢɜɢɦ ɜɢɹɜɢɥɨɫɹ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɛɿɥɤɨɜɨ-

ɜɿɬɚɦɿɧɧɨɝɨ ɤɨɦɩɥɟɤɫɭ ɞɨ ɤɭɤɭɪɭɞɡɹɧɨɝɨ ɛɨɪɨɲɧɚ 2:1 (3,0% ɿ 1,5% ɜɿɞɩɨɜɿɞɧɨ). ɉɪɢ ɰɶɨɦɭ 
ɞɨɫɹɝɚєɬɶɫɹ ɧɚɣɛɿɥɶɲɢɣ ɬɢɬɪ ɟɧɬɨɦɨɰɢɞɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ ɜ ɤɭɥɶɬɭɪɚɯ Bt ─ 2,8 ɿ 3,3 ɦɥɪɞ/ɦɥ. 
ȼɢɪɚɡɧɢɣ ɦɚɤɫɢɦɭɦ ɡɚɝɢɛɟɥɿ ɥɢɱɢɧɨɤ Leptinotarsa decemlineata Say. ɦɨɥɨɞɲɨɝɨ ɜɿɤɭ (L1-2) ɧɚ 
ɞɟɫɹɬɭ ɞɨɛɭ ɞɨɫɥɿɞɭ ɡɚɮɿɤɫɨɜɚɧɨ ɩɪɢ ɿɧɮɟɤɰɿɣɧɨɦɭ ɧɚɜɚɧɬɚɠɟɧɧɿ 1:1. Ɍɚɤ, ɧɚ ɞɟɫɹɬɭ ɞɨɛɭ 
ɞɨɫɥɿɞɭ ɡɚɮɿɤɫɨɜɚɧɨ ɛɥɢɡɶɤɨ 96,0 – 97,0% ɡɚɝɢɛɟɥɿ ɥɢɱɢɧɨɤ. ɉɪɢ ɿɧɮɿɤɭɜɚɧɧɿ ɛɚɤɬɟɪɿɚɥɶɧɢɦɢ 
ɫɭɫɩɟɧɡɿɹɦɢ Bt ɡ ɦɟɧɲɢɦ ɬɢɬɪɨɦ ɫɩɨɪ (1,5 ─ 1,7 ɦɥɪɞ/ɦɥ) ɧɚ ɜɚɪɿɚɧɬɚɯ ɫɟɪɟɞɨɜɢɳ ɆɉȻ, LB 

ɨɞɟɪɠɚɧɨ ɩɨɤɚɡɧɢɤɢ ɟɧɬɨɦɨɰɢɞɧɨɫɬɿ, ɹɤɿ ɧɟ ɩɟɪɟɜɢɳɭɜɚɥɢ 89,0%. 
ȼɢɫɧɨɜɤɢ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɧɚɤɨɩɢɱɟɧɧɹ ɛɿɨɦɚɫɢ ɤɭɥɶɬɭɪ Bt ɜ ɪɿɡɧɢɯ ɩɨɠɢɜɧɢɯ ɫɟɪɟɞɨɜɢɳɚɯ 

(ɦɚɤɫɢɦɚɥɶɧɢɣ ɬɢɬɪ ɠɢɬɬєɡɞɚɬɧɢɯ ɫɩɨɪ ɿ ɤɪɢɫɬɚɥɿɜ ɞɨ 3,0 ɦɥɪɞ./ɦɥ) ɬɚ ɨɰɿɧɤɚ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɫɩɪɨɦɨɠɧɨɫɬɿ ɨɬɪɢɦɚɧɢɯ ɪɿɞɤɢɯ ɩɪɟɩɚɪɚɬɿɜ (ɛɿɨɬɟɫɬɭɜɚɧɧɹ ɳɨɞɨ 
ɟɧɬɨɦɨɰɢɞɧɨɫɬɿ, ɡɚɝɢɛɟɥɶ Leptinotarsa decemlineata Say. L1-2 ɛɿɥɶɲɟ 80,0%) ɞɚє ɦɨɠɥɢɜɿɫɬɶ 
ɩɨɝɥɢɛɢɬɢ ɧɚɭɤɨɜɨ-ɬɟɨɪɟɬɢɱɧɿ, ɩɪɚɤɬɢɱɧɿ ɡɧɚɧɧɹ ɿ ɩɿɞɯɨɞɢ ɜ ɨɛɥɚɫɬɿ ɛɿɨɬɟɯɧɨɥɨɝɿʀ, 
ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨɝɨ ɫɢɧɬɟɡɭ ɬɚ ɚɧɚɥɿɡɭ ɤɭɥɶɬɭɪ ɜ ɝɪɚɞɿєɧɬɿ ɫɟɪɟɞɨɜɢɳ, ɹɤɿ ɡɚ ɫɜɨʀɦ ɫɤɥɚɞɨɦ 
ɦɚɤɫɢɦɚɥɶɧɨ ɧɚɛɥɢɠɟɧɿ ɞɨ ɩɪɢɪɨɞɧɢɯ.  
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ɆɈɀɅɂȼȱɋɌɖ ȻȱɈКɈɇɌРɈɅɘ ȻȺКɌȿРȱɃ ȺɋɈɐȱɃɈȼȺɇɂɏ Ɂ РɈɋɅɂɇȺɆɂ ɁȺ 
ȾɈɉɈɆɈȽɈɘ ɋɉȿɐɂɎȱɑɇɂɏ ȻȺКɌȿРȱɈɎȺȽȱȼ 

 
The work relates to the general problem of complex relationships in ecosystems involving 

pathogenic bacteria from the microbial community that accompanies the pathogenic process. The 

phage-cell relationship between virulent phages and Pantoea agglomerans, which is the most 

widespread bacteria, is established. The universal indicator system to identify phages of 

Agrobacterium vitis and Erwinia amylovora tree pathogens, based on in situ soil studies, is offered. 

Results of work are also about the presence of lysogenic state in P. agglomerans, A.vitis, E. 

amylovora and the creation of biotechnology to produce large quantities of bacteriophages using 

fermenter. The general scheme of obtaining bacteriophages can be expanded not only in plant 

pathology but also in medicine and veteranari. 

 

ɇɚ ɫɶɨɝɨɞɧɿ ɫɬɚɧ ɜɢɜɱɟɧɧɹ ɛɚɤɬɟɪɿɨɮɚɝɿɜ ɮɿɬɨɩɚɬɨɝɟɧɧɢɯ ɛɚɤɬɟɪɿɣ, ɹɤɿ ɨɫɨɛɥɢɜɨ 
ɧɟɛɟɡɩɟɱɧɿ ɞɥɹ ɚɝɪɨɩɪɨɦɢɫɥɨɜɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɬɚɤɢɯ, ɹɤ E. amylovoraɿ, A. vitis ɧɟ ɞɨɡɜɨɥɹє 
ɟɮɟɤɬɢɜɧɨ ɩɪɨɜɨɞɢɬɢ ɛɿɨɥɨɝɿɱɧɿ ɡɚɯɨɞɢ ɞɥɹ ɛɨɪɨɬɶɛɢ ɿ ɡɚɯɢɫɬɭ ɜɿɞ ɜɪɚɠɟɧɧɹ ɪɨɫɥɢɧ ɨɩɿɤɨɦ 
ɩɥɨɞɨɜɢɯ ɞɟɪɟɜ ɿ ɪɚɤɨɦ ɜɢɧɨɝɪɚɞɭ. Ɏɚɝɢ E. amylovora є ɜɚɠɥɢɜɢɦ ɩɪɟɞɦɟɬɨɦ ɜɢɜɱɟɧɧɹ, ɜɬɿɦ 
ɧɚ ɫɶɨɝɨɞɧɿ ɫɟɤɜɟɧɨɜɚɧɨ ɿ ɡɚɧɟɫɟɧɨ ɞɨ ɛɚɡɢ ɞɚɧɢɯ GenBank ɥɢɲɟ 11 ɝɟɧɨɦɿɜ. ȼɢɞɿɥɟɧɿ ɿ 
ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɿ 24 ɧɨɜɢɯ ɛɚɤɬɟɪɿɨɮɚɝɚ, ɜɿɪɭɥɟɧɬɧɿ ɞɨ ɛɚɤɬɟɪɿɣ E. amylovora [BornY. etal., 

2011Ж. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɛɚɤɬɟɪɿʀ E. amylovora ɿɧɮɿɤɭɸɬɶ ɩɪɨɤɚɪɿɨɬɢɱɧɿ ɜɿɪɭɫɢ ɡ ɯɜɨɫɬɨɜɢɦɢ 
ɜɿɞɪɨɫɬɤɚɦɢ ɬɪɶɨɯ ɨɫɧɨɜɧɢɯ ɪɨɞɢɧ Myoviridae, Siphoviridae ɿ Podoviridae [Adriaenssens E.M. 

et al., 2011;Born Y. et al., 2011Ж. ɉɪɟɞɫɬɚɜɧɢɤɢ ɰɢɯ ɪɨɞɢɧ ɫɤɥɚɞɚɸɬɶ 24,8%, 57,3%, ɿ 14,2% ɜɿɞ 
ɭɫɿɯ ɛɚɤɬɟɪɿɚɥɶɧɢɯ ɜɿɪɭɫɿɜ, ɜɿɞɩɨɜɿɞɧɨ ДAckermannH.W., 2012Ж. ɓɨ ɫɬɨɫɭєɬɶɫɹ ɮɚɝɿɜ A. vitis, ɬɨ 
ɩɪɨ ʀɯ ɩɪɢɪɨɞɭ ɬɚ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɜɡɚɝɚɥɿ ɜɿɞɫɭɬɧɹ ɛɭɞɶ-ɹɤɚ ɿɧɮɨɪɦɚɰɿɹ ɹɤ ɭ ɜɿɬɱɢɡɧɹɧɿɣ ɬɚɤ 
ɿ ɭ ɡɚɪɭɛɿɠɧɿɣ ɥɿɬɟɪɚɬɭɪɿ. ɋɭɱɚɫɧɢɣ ɫɬɚɧ ɧɚɭɤɢ ɫɜɿɞɱɢɬɶ ɩɪɨ ɬɟ, ɳɨ ɜɫɿ ɛɚɤɬɟɪɿɨɮɚɝɢ, ɹɤɿ 
ɩɟɪɫɢɫɬɭɸɬɶ ɪɚɡɨɦ ɡ ɜɚɠɥɢɜɨɸ ɮɿɬɨɩɚɬɨɝɟɧɧɨɸ ɛɚɤɬɟɪɿɸ E. amylovoraє ɜɿɪɭɥɟɧɬɧɢɦɢ ɿ ɧɟ 
ɡɚɜɠɞɢ ɚɤɬɢɜɧɿ ɳɨɞɨ ɨɫɧɨɜɧɨɝɨ ɩɚɬɨɝɟɧɚ ДTovkachF.I. etal., 2013; TovkachF.I. etal., 2013; 

FaidukY.V., 2015Ж. ȼɿɞɨɦɿ ɮɚɝɢ ɜɢɞɿɥɟɧɿ ɡ ɡɚɡɧɚɱɟɧɢɯ ɟɤɨɥɨɝɿɱɧɢɯ ɧɿɲ ɦɚɸɬɶ ɪɿɡɧɭ 
ɦɨɪɮɨɥɨɝɿɸ ДMüllerI., etal., 2011, RoachD. R. etal., 2013; MeczerK., 2014Ж ɿ ɩɟɪɜɢɧɧɭ 
ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɝɟɧɨɦɭ ДDomotorD. etal., 2012Ж. Ⱦɚɧɿ ɮɚɝɢ є ɬɚɤɨɠ ɩɨɥɿɜɚɥɟɧɬɧɢɦɢ ɿ ɜɪɚɠɚɸɬɶ 
P. ɚgglomerans, ɹɤɚ, ɹɤ ɩɪɚɜɢɥɨ, ɫɭɩɪɨɜɨɞɠɭє ɩɚɬɨɝɟɧ.  

Ɇɟɬɨɸ ɪɨɛɨɬɢ ɛɭɜ ɩɨɲɭɤ ɧɨɜɢɯ ɜɿɪɭɥɟɧɬɧɢɯ ɛɚɤɬɟɪɿɨɮɚɝɿɜ ɹɤ ɚɝɟɧɬɿɜ ɛɿɨɤɨɧɬɪɨɥɸ ɞɥɹ 
ɮɿɬɨɩɚɬɨɝɟɧɧɢɯ ɛɚɤɬɟɪɿɣ E. amylovora ɿ A. vitis ɿɡ ɡɚɩɪɨɜɚɞɠɟɧɧɹɦ ɧɨɜɨʀ ɭɧɿɜɟɪɫɚɥɶɧɨʀ 
ɫɢɫɬɟɦɢ ɧɚ ɨɫɧɨɜɿ ɧɚɛɨɪɭ ɲɬɚɦɿɜ Ɋ. agglomeransɞɥɹ ɿɧɞɢɤɚɰɿʀ ɩɨɥɿɜɚɥɟɧɬɧɢɯ ɜɿɪɭɥɟɧɬɧɢɯ 
ɮɚɝɿɜ ɞɟɪɟɜɧɢɯ ɩɚɬɨɝɟɧɿɜ. 

ȼ ɪɨɛɨɬɿ ɜɢɤɨɪɢɫɬɚɧɿ ɧɨɜɿ ɦɟɬɨɞɨɥɨɝɿɱɧɿ ɩɿɞɯɨɞɢ ɹɤɿ ɜɤɥɸɱɚɥɢ ɨɪɢɝɿɧɚɥɶɧɟ ɿɡɨɥɸɜɚɧɧɹ ɬɚ 
ɿɞɟɧɬɢɮɿɤɚɰɿɸ ɛɚɤɬɟɪɿɣ ɬɚ ɛɚɤɬɟɪɿɨɮɚɝɿɜ ɿɡ ɦɿɫɰɶ ɭɪɚɠɟɧɧɹ ɪɨɫɥɢɧ ɩɚɬɨɝɟɧɧɢɦɢ ɛɚɤɬɟɪɿɹɦɢ 
E. amylovora ɿ A. vitis, ɚ ɬɚɤɨɠ ɪɨɡɞɿɥɟɧɧɹ ɩɪɟɜɚɥɸɸɱɨʀ ɿ ɦɿɧɨɪɧɨʀ ɱɚɫɬɢɧɢ ɩɨɩɭɥɹɰɿʀ 
ɛɚɤɬɟɪɿɨɮɚɝɿɜ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɨɝɨ ɦɟɬɨɞɭ ɪɨɡɞɿɥɟɧɧɹ (LPLC-ɯɪɨɦɚɬɨɝɪɚɮɿɹ) 
ɡɚ ɪɚɯɭɧɨɤ ɪɿɡɧɨʀ ɫɩɨɪɿɞɧɟɧɨɫɬɿ ɜɿɪɭɫɧɢɯ ɱɚɫɬɨɤ ɞɨ DEAE-ɰɟɥɸɥɨɡɢ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ 
ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɹɞɭ ɿɧɞɢɤɚɬɨɪɧɢɯ ɤɭɥɶɬɭɪ P. agglomeransg 157, g157/RI, 9/7-2, g150 ɿ 
Erwinia amylovora K8. Ɇɨɪɮɨɥɨɝɿɹ ɧɟɝɚɬɢɜɧɢɯ ɤɨɥɨɧɿɣ ɧɚ ɞɚɧɨɦɭ ɲɬɚɦɿ ɛɭɥɚ ɧɚɣɛɿɥɶɲ ɱɿɬɤɨ 
ɜɢɪɚɠɟɧɨɸ. ɋɬɿɣɤɿ ɞɨ ɮɚɝɿɜ R-ɦɭɬɚɧɬɢ ɨɞɟɪɠɭɜɚɥɢ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɦɚɤɫɢɦɚɥɶɧɭ 
ɤɨɧɰɟɧɬɪɚɰɿɸ ɜɿɪɭɫɚ, ɹɤɚ ɫɤɥɚɞɚɥɚ 2ɏ10 10

 ȻɍɈ/ɦɥ, ɚ ɬɚɤɨɠ, ɤɨɧɰɟɧɬɪɚɰɿɸ 2ɏ109. Ⱦɥɹ 
ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɱɚɫɬɨɤ ɮɚɝɨɜɨʀ ɩɪɢɪɨɞɢ ɜɢɤɨɪɢɫɬɚɧɨ ʀɯ ɟɥɟɤɬɪɨɮɨɪɟɬɢɱɧɟ ɪɨɡɞɿɥɟɧɧɹ ɜ ɝɟɥɹɯ 
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ɚɝɚɪɨɡɢ. ȱɞɟɧɬɢɮɿɤɚɰɿɸ ɩɥɚɡɦɿɞ ɿ ɮɚɝɿɜ ɡɞɿɣɫɧɸɜɚɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɨɥɿɦɨɪɮɿɡɦɭ ɮɪɚɝɦɟɧɬɿɜ 
ɪɟɫɬɪɢɤɰɿʀ ʀɯ ȾɇɄ.  

ɉɿɫɥɹ ɤɥɨɧɭɜɚɧɧɹ ɧɚ ɛɚɤɬɟɪɿɚɥɶɧɢɯ ɦɭɬɚɧɬɚɯ ɨɞɟɪɠɚɧɿ ɱɢɫɬɿ ɥɿɧɿʀ 5-ɬɢ ɮɚɝɿɜ. Ⱦɚɧɿ ɮɚɝɢ 
ɦɚɥɢ ɥɿɬɢɱɧɭ ɩɪɢɪɨɞɭ ɬɚ ɜɿɞɪɿɡɧɹɥɢɫɶ ɜɿɞ ɩɪɟɜɚɥɸɸɱɢɯ ɮɚɝɿɜ ɡɚ ɦɨɪɮɨɥɨɝɿєɸ ɧɟɝɚɬɢɜɧɢɯ 
ɤɨɥɨɧɿɣ, ɹɤɿ ɧɚ ɦɭɬɚɧɬɧɢɯ ɲɬɚɦɚɯ ɭɬɜɨɪɸɜɚɥɢ ɱɿɬɤɨ ɨɮɨɪɦɥɟɧɿ ɧɟɜɟɥɢɤɿ ɩɪɨɡɨɪɿ ɛɥɹɲɤɢ. Ɂɚ 

ɞɚɧɢɦɢ ɟɥɟɤɬɪɨɧɨ-ɦɿɤɪɨɫɤɨɩɿɱɧɨɝɨ ɚɧɚɥɿɡɭ ɞɚɧɿ ɜɿɪɭɥɟɧɬɧɿ ɮɚɝɢ ɛɭɥɢ ɜɿɞɧɟɫɟɧɿ ɞɨ ɪɨɞɢɧɢ 
Siphoviridae ȼ1-ɦɨɪɮɨɬɢɩɭ ɡ ɧɟɫɤɨɪɨɬɥɢɜɢɦ ɯɜɨɫɬɨɜɢɦ ɜɿɞɪɨɫɬɤɨɦ. ɏɚɪɚɤɬɟɪ ɪɨɡɩɨɞɿɥɭ 
ɪɟɫɬɪɢɤɰɿɣɧɢɯ ɮɪɚɝɦɟɧɬɿɜ ȾɇɄ ɧɨɜɢɯ ɥɿɬɢɱɧɢɯ ɮɚɝɿɜ ɜɿɞɪɿɡɧɹɜɫɹ ɜɿɞ ɬɚɤɢɯ Ʉȿɍ-ɩɨɞɿɛɧɢɯ 
ɩɪɟɜɚɥɸɸɱɢɯ ɛɚɤɬɟɪɿɨɮɚɝɿɜ.  
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STUDY OF PHENOTYPIC PROPERTIES OF CHEMOLITHOTROPHIC ACIDOPHILIC 

BACTERIA ISOLATED FROM TECHNOGENIC WASTES 
 

ɂɡɭɱɟɧɵ ɮɢɡɢɨɥɨɝɨ-ɛɢɨхɢɦɢɱɟɫɤɢɟ ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɟɡɧɵɟ ɫɜɨɣɫɬɜɚ ɚɰɢɞɨɮɢɥɶɧɵх 
хɟɦɨɥɢɬɨɬɪɨɮɧɵх ɛɚɤɬɟɪɢɣ, ɢɡɨɥɢɪɨɜɚɧɧɵх ɢɡ ɬɟхɧɨɝɟɧɧɢх ɨɬхɨɞɨɜ ɭɝɥɟɨɛɨɝɚɳɟɧɢɹ ɫ 
ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɬɹɠɟɥɵх ɦɟɬɚɥɥɨɜ. ɉɨ ɤɭɥɶɬɭɪɚɥɶɧɨ-ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ 
ɢɡɭɱɟɧɧɵɟ ɲɬɚɦɦɵ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɨɬɥɢɱɚɥɢɫɶ, ɨɞɧɚɤɨ ɜɵɹɜɥɟɧɵ ɨɬɥɢɱɢɹ ɜ ɫɤɨɪɨɫɬɢ 
ɪɨɫɬɚ, ɧɚɤɨɩɥɟɧɢɢ ɛɢɨɦɚɫɫɵ ɢ ɨɤɢɫɥɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢх ɫɭɛɫɬɪɚɬɨɜ. Ɋɟɡɭɥɶɬɚɬɵ 
ɢɡɭɱɟɧɢɹ ɨɫɧɨɜɧɢх ɛɢɨɥɨɝɢɱɟɫɤɢх ɫɜɨɣɫɬɜ ɚɰɢɞɨɮɢɥɶɧɵх хɟɦɨɥɢɬɨɬɪɨɮɧɵх ɛɚɤɬɟɪɢɣ 
ɩɨɡɜɨɥɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɬɧɟɫɬɢ ɢх ɤ ɪɨɞɭ Acidithiobacillus, ɧɨɜɵɦ ɩɟɪɞɫɬɚɜɢɬɟɥɹɦ 
Acidithiobacillus ferrooxidans ɢ  Acidithiobacillus thiooxidans. ȼɫɟ ɢɡɭɱɟɧɧɵɟ ɲɬɚɦɦɵ ɛɵɥɢ 
ɫɩɨɫɨɛɧɵ ɜɵɳɟɥɚɱɢɜɚɬɶ ɦɟɬɚɥɥɵ ɢɡ ɬɟхɧɨɝɟɧɧɢх ɨɬхɨɞɨɜ; ɫɬɟɩɟɧɶ ɢɡɜɥɟɱɟɧɢɹ ɦɟɬɚɥɥɨɜ 
ɡɚɜɢɫɟɥɚ ɨɬ ɲɬɚɦɦɚ ɢ ɦɟɬɚɥɚ. Ɉɬɨɛɪɚɧɧɵ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ ɲɬɚɦɦɵ ɞɥɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɚх ɛɢɨɜɵɳɟɥɚɱɢɜɚɧɢɹ. 

 

In biotechnological processes the leaching of metals using bacteria from different physiological 

groups; often this is chemolithotrophic acidophilic bacteria (ACB) as mesophilic as moderately 

thermophilic. They have a number of useful features such as the ability to use energy  

simultaneously several inorganic compounds (sulfur, compounds of sulfur, ferrous iron, natural and 

industrial raw materials containing metals), resistance to heavy metals, the ability to grow at low pH 

and in a wide range of temperatures. 

The object of work is study the basic biological and practically useful properties ACB that 

extracted from the waste heaps of Central Processing Plant of Lvov-Volyn coal basin. 

Materials and methods. It have been studied by using classic and modern microbiological and 

physico-chemical methods the basic properties of acidophilic chemolithotrophic bacteria assigned 

to base of their systematic – Gram strain - range and optimum of temperature and pH - relation to 

different energy sources (iron, sulfur, compounds of sulfur); - the ability to grow in autotrophic and 

mixotrophic conditions; - resistance to heavy metals; - the leaching of metals [Karavayko, 2006; 

Loginov, 2011]. The strains have been cultivated and supported on liquid and agar medium of 9K, 

as the energy used ferrous iron in concentrations 12,0 g/l and 44,5 g/l, and thiosulfate in 

concentration 5,0 g/l. 

Results and discussion. Established that culture which studied almosЭ СКЯОЧ’Э НТППОrОЧЭ ПrШЦ 
each other and had the appearance of small, short, straight sometimes slightly curved single, 

arranged in pairs or short chains of rod-sСКЩОН МОХХs, sЩШrОs СКЯОЧ’Э ПШrЦ, ЭСО GrКЦ СКЯО sЭКТЧОН 
negative. The base of taxonomy of thiobacteria have been founded on attitude to the energy sources. 

On this basis the culture studied were conditionally divided by 2 groups. The strains of 1 group 

oxidized ferrous iron, sulfur, thiosulphate; the culture of 2 group which used as a source of energy 

only sulfur and compounds of sulfur. The cultures 1 and 2 groups growing in autotrophic conditions 

with different energy sources, on nutrient media with different component and concentration 

composition - Silverman-Lundhrema 9K, Leten, Waxman, Vyshnyak. 

TСО ШЛЭКТЧОН rОsЮХЭs МШЧПТrЦ ЭСО ОбТsЭТЧР ХТЭОrКЭЮrО НКЭК ЭСКЭ ЭСОsО ЛКМЭОrТК СКЯО’Э ОбКМЭХв 
specified the need for mineral nutrition; they are able to grow in a highly mineralized environments, 

and at low salt loads. The installed capble of mesophilic ACB the 1 and 2 groups to growth in  

mixothrophic conditions with additional growth factors the carbohydrate and protein (glucose, 

molasses, yeast extract) origin in concentrations of 0,02%. But on the full organic media - MRS 

Gorbenko, FRS - these cultures СКЯОЧ’Э РrШаЧ.  
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ACB cultures that isolated from man-made waste enrichment, resistance a high level of heavy 

metals. Established that the minimal concentrations of copper, lead, zinc, cadmium, nickel, in which 

bacteria is growth, several times their content in waste dumps were removed from these cultures. A 

significant lack of knowledge regarding chemolithotrophic tionic acidophilus bacteria refers to 

growth of some cultures. Bacteria of the genus Acidithiobacillus represent slow-growing 

microorganisms. This is so they use low energy inorganic substrate - sulfur or ferrous iron. 

Therefore, the selection of strains that differ at maximum speed of growth and the accumulation of 

a significant amount of biomass is important for their use in the processes of bacterial leaching of 

metals. Great importance is not only in amount of biomass, also oxidation activity of energy source 

is important too. Under the conditions of our research, amount of the biomass that were synthesized 

by researched bacteria, differ slightly. Comparative analysis of biomass accumulation and oxidation 

of iron by strains shows that biomass is not correlated with the degree of oxidation of iron. By 

results of these experiments were selected three most active cultures for use in biotechnological 

processes of leaching of metals. 

All strains that were examined, had the ability to leach metals from waste of technogenic 

flotation of coal enrichment. The efficiency of leaching of metals depended on strain , metal and  

source of energy. So, while using ferrous iron ,regardless of the strain - manganese, cadmium and 

nickel almost completely passed from the solid phase to a solution ; transition of copper, zinc and 

lead was much smaller and depended on the strain. In the presence of thiosulfate degree of 

extraction was minimal [Blayda, 2015]. 

Thus, for the first time, were studied the important properties of mesophilic ACB, that were 

extracted from technogenic waste of coal flotation enrichment. It was established that the main 

distinctions were in the nature of strain diversity. Based on the data on use of sources of energy, we 

can assume identity of cultures that studied to the genus Acidithiobacillus. Bacteria, that oxidized 

sulphur (S
+2

), thiosulfate (Na2S2O3) and divalent iron compounds (FeSO4) , conventionally assigned 

to Acidithiobacillus ferrooxidans (Group 1) and ,those that oxidized  only sulfur and thiosulfate 

according to Acidithiobacillus thiooxidans (Group 2). Molecular genetic analyzes (PCR) are 

conducted for the additional detection of studied microorganisms and features of strains. Studied 

strains, joined unique collection of practically useful ACB bacteria, that actively leaches the metals 

from mineral technogenic origin. The results will allow to use active strains in the process of 

bioleaching in future and also in obtaining of bacterial preparation to improve the extraction of 

metals from minerals. 
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Ȼɭɧɱɚɤ Ɉ.Ɇ. 
ɉɨɞɿɥɶɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɚɝɪɚɪɧɨ-ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, Ʉɚɦ'ɹɧɟɰɶ-ɉɨɞɿɥɶɫɶɤɢɣ, ɍɤɪɚʀɧɚ 

 

ȼɉɅɂȼ ɈРȽȺɇȱɑɇɂɏ ȾɈȻРɂȼ  ɌȺ РȿȽɍɅəɌɈРȺ РɈɋɌɍ ȱɁ 
ɁȻȺɅȺɇɋɈȼȺɇɂɆ ɍɆȱɋɌɈɆ CR

+3
 ɇȺ ɍРɈɀȺɃɇȱɋɌɖ ȱ əКȱɋɌɖ ɁȿРɇȺ ȼȱȼɋȺ 

 

The results of research on the Influence of organic fertilizer "Bioproferm" and the regulator 

"Biohrom" with a balanced content of  Cr+3 on the yield and quality of grain oats 

 

Ɂɚ ɨɫɬɚɧɧɿ ɪɨɤɢ ɜɱɟɧɿ ɿ ɩɪɚɤɬɢɤɢ ɜɫɟ ɛɿɥɶɲɟ ɭɜɚɝɢɧɚɞɚɸɬɶ ɜɢɜɱɟɧɧɸ ɦɿɤɪɨɟɥɟɦɟɧɬɭ 
ɯɪɨɦɭ, ɹɤɢɣ ɜɜɚɠɚɸɬɶ ɨɞɧɢɦ ɿɡ ɧɟɨɛɯɿɞɧɢɯ ɟɥɟɦɟɧɬɿɜ ɞɥɹ ɩɨɜɧɨɰɿɧɧɨɝɨ ɪɨɫɬɭ ɣ ɪɨɡɜɢɬɤɭ ɹɤ 
ɥɸɞɟɣ, ɬɚɤ ɿ ɬɜɚɪɢɧ. Ƀɨɝɨ ɞɟɮɿɰɢɬ ɜ ɨɪɝɚɧɿɡɦɿ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɩɪɢɝɧɿɱɟɧɧɹ ɪɨɫɬɭ, ɩɨɪɭɲɟɧɧɹ 
ɟɧɟɪɝɟɬɢɱɧɢɯ ɩɪɨɰɟɫɿɜ ɭɧɚɫɥɿɞɨɤɩɨɫɥɚɛɥɟɧɧɹ ɪɟɰɟɩɬɨɪɧɨʀ ɡɞɚɬɧɨɫɬɿ ɿ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ 
ɚɤɬɢɜɧɨɫɬɿ ɿɧɫɭɥɿɧɭ, ɡɦɿɧ ɜ ɨɛɦɿɧɿ ɜɭɝɥɟɜɨɞɿɜ ɬɚ ɥɿɩɿɞɿɜ, ɭ ɬɜɚɪɢɧ ɡɦɟɧɲɭєɬɶɫɹ ɩɪɢɪɿɫɬ ɠɢɜɨʀ 
ɦɚɫɢ. Ɉɤɪɟɦɿ ɜɱɟɧɿ ɜɜɚɠɚɸɬɶ, ɳɨ ɧɚɫɥɿɞɤɨɦ ɧɟɜɿɞɩɨɜɿɞɧɨɝɨ ɧɚɞɯɨɞɠɟɧɧɹ ɟɥɟɦɟɧɬɚ ɣɨɝɨ 
ɚɛɫɨɪɛɚɰɿʀ ɱɢ ɜɢɤɨɪɢɫɬɚɧɧɹ, ɩɪɢɜɨɞɢɬɶ ɞɨ ɪɨɡɥɚɞɿɜ ɭ ɡɚɫɜɨєɧɧɿ ɝɥɸɤɨɡɢ ɤɥɿɬɢɧɚɦɢ ɬɚ 
ɱɭɬɥɢɜɨɫɬɿ ɞɨ ɿɧɫɭɥɿɧɭ, ɩɨɜ’ɹɡɚɧɿ ɡɿ ɡɦɿɧɚɦɢ ɦɟɬɚɛɨɥɿɡɦɿ ɯɪɨɦɭ.  

ɍ ɪɨɡɪɨɛɥɟɧɧɿɬɟɯɧɨɥɨɝɿʀ ɧɨɪɦ ɝɨɞɿɜɥɿ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɬɜɚɪɢɧ ɿ ɩɬɢɰɿ ɰɶɨɦɭ 
ɟɥɟɦɟɧɬɨɜɿ ɧɟ ɧɚɞɚєɬɶɫɹ ɧɚɥɟɠɧɚ ɭɜɚɝɚ, ɧɟ ɦɚє ɞɚɧɢɯ ɩɪɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɧɢɦ ɪɚɰɿɨɧɿɜ, ɧɟ 
ɞɨɫɥɿɞɠɟɧɨ ɣɨɝɨ ɭɦɿɫɬ ɜ ʉɪɭɧɬɿ, ɭ ɜɨɞɿ, ɜ ɪɨɫɥɢɧɧɢɯ ɤɨɪɦɚɯ. ɉɪɚɜɞɚ, ɡɚ ɨɫɬɚɧɧɿ ɪɨɤɢ є ɪɹɞ 
ɞɨɫɥɿɞɠɟɧɶ,ɜɢɤɨɧɚɧɢɯ ɜɱɟɧɢɦɢ  ȱɧɫɬɢɬɭɬɭ ɛɿɨɥɨɝɿʀ ɬɜɚɪɢɧ ɇȺȺɇ ɡ ɜɢɜɱɟɧɧɹ ɜɦɿɫɬɭ ɿ 
ɛɿɨɯɿɦɿɱɧɢɯ ɦɟɯɚɧɿɡɦɿɜ ɞɿʀ ɯɪɨɦɭ ɜ ɨɪɝɚɧɿɡɦɿ ɥɸɞɢɧɢ ɿ ɬɜɚɪɢɧ, ɛɿɥɤɨɜɢɣ ɫɤɥɚɞ ɩɟɱɿɧɤɢ 
ɫɤɟɥɟɬɧɢɯ ɦ’ɹɡɿɜ ɤɭɪɱɚɬ-ɛɪɨɣɥɟɪɿɜ ɡɚ ɪɿɡɧɨɝɨ ɪɿɜɧɹ ɯɪɨɦɭ ɜ ɪɚɰɿɨɧɿ, ɪɨɡɪɨɛɥɟɧɧɹ ɫɤɥɚɞɭ ɿ 
ɞɨɫɥɿɞɠɟɧɶ ɧɨɜɨʀ ɜɿɬɚɦɿɧɧɨʀ ɞɨɛɚɜɤɢ ɡ Cr

3+
 ɞɥɹ ɩɨɬɪɟɛ ɜɟɬɟɪɢɧɚɪɧɨʀ ɦɟɞɢɰɢɧɢД1Ж.   

Ɉɞɧɚɤ,  ɜɢɪɨɛɧɢɰɬɜɨ  ɨɪɝɚɧɿɱɧɢɯ  ɞɨɛɪɢɜ  ɡ  ɧɟɨɛɯɿɞɧɢɦ  ɜɦɿɫɬɨɦ  ɬɪɢɜɚɥɟɧɬɧɨɝɨ  ɯɪɨɦɭ  
ɜ  ɍɤɪɚʀɧɿ  ɧɟ  ɧɚɥɚɝɨɞɠɟɧɨ.Ⱥ  ɬɨɦɭ ɦɟɬɨɸ ɧɚɲɢɯ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ– ɪɨɡɪɨɛɢɬɢ ɬɟɯɧɨɥɨɝɿɸ 
ɜɢɪɨɛɧɢɰɬɜɚ ɨɪɝɚɧɿɱɧɢɯ ɞɨɛɪɢɜɡ ɜɿɞɯɨɞɿɜ ɲɤɿɪɹɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɬɚ ɨɫɚɞɭ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ 
ɦɟɬɨɞɨɦ ɛɿɨɥɨɝɿɱɧɨʀ ɮɟɪɦɟɧɬɚɰɿʀ ɿɡ  ɡɛɚɥɚɧɫɨɜɚɧɢɦ  ɜɦɿɫɬɨɦ ɦɿɤɪɨɟɥɟɦɟɧɬɭ  Cr

3+  ɿ  
ɜɫɬɚɧɨɜɢɬɢ   ɧɚɭɤɨɜɨ ɨɛʉɪɭɧɬɨɜɚɧɿ ɧɨɪɦɢ ɜɧɟɫɟɧɧɹ ʀɯ, ɹɤɿ ɛ ɡɚɛɟɡɩɟɱɢɥɢ ɩɨɤɪɚɳɚɧɧɹ 
ɜɥɚɫɬɢɜɨɫɬɟɣ ɝɪɭɧɬɭ,  ʉɪɭɧɬɨɜɨɝɨ ɛɿɨɰɟɧɨɡɭ,  ɡɛɿɥɶɲɟɧɧɹ  ɜɪɨɠɚɣɧɨɫɬɿ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶɬɭɪ ɬɚ ɩɨɤɪɚɳɟɧɧɹ ɹɤɨɫɬɿ ɜɢɪɨɳɟɧɨʀ ɩɪɨɞɭɤɰɿʀ.  

Ɂ ɦɟɬɨɸ ɪɨɡɪɨɛɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɜɢɪɨɛɧɢɰɬɜɚ ɨɪɝɚɧɿɱɧɨɝɨ ɞɨɛɪɢɜɚ „Ȼɿɨɩɪɨɮɟɪɦ” ɿɡ  
ɡɛɚɥɚɧɫɨɜɚɧɢɦ  ɭɦɿɫɬɨɦ  Cr

3+ ɜɢɤɨɧɚɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɪɿɡɧɢɯ  ɜɚɪɿɚɧɬɿɜ  ɩɿɞɛɢɪɚɧɧɹ  ɫɢɪɨɜɢɧɢ,  
ɞɟ  ɨɫɧɨɜɧɢɦɢ  ɤɨɦɩɨɧɟɧɬɚɦɢ  ɛɭɥɢ: ɦɟɡɞɪɚ, ɬɢɪɫɚ, ɨɫɚɞ ɡ ɜɦɿɫɬɨɦ Cr

3+   ɿ ɩɪɨɞɭɤɬ ɬɟɯɧɨɥɨɝɿʀ 
ɜɢɫɚɞɤɢ Cr

3+ ɡ ɯɪɨɦɨɜɢɯ ɫɨɤɿɜ Cr (OH)3 + CaSO4.  

ɇɚ ɨɫɧɨɜɿ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɧɚɦɢ ɪɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨɝɿɸ ɜɢɪɨɛɧɢɰɬɜɚɦɟɬɨɞɨɦ 
ɩɪɢɲɜɢɞɲɟɧɨʀ ɮɟɪɦɟɧɬɚɰɿʀ ɨɪɝɚɧɿɱɧɨɝɨ ɞɨɛɪɢɜɚ "Ȼɿɨɩɪɨɮɟɪɦ"ɬɚ ɪɟɝɭɥɹɬɨɪɚ ɪɨɫɬɭ "Ȼɿɨɯɪɨɦ" 
ɡ ɞɨɩɨɦɨɝɨɸ ɤɚɜɿɬɚɰɿɣɧɨʀ ɜɢɬɹɠɤɢ, ɹɤɿ, ɤɪɿɦ ɝɭɦɿɧɨɜɢɯ ɪɟɱɨɜɢɧ, ɦɚɤɪɨ ɿ ɦɿɤɪɨɟɥɟɦɟɧɬɿɜ 
ɦɿɫɬɹɬɶ ɡɛɚɥɚɧɫɨɜɚɧɭ ɤɿɥɶɤɿɫɬɶ Cr

3+
[2,3]. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɡ ɜɢɜɱɟɧɧɹ ɜɩɥɢɜɭ ɨɪɝɚɧɿɱɧɨɝɨ ɞɨɛɪɢɜɚ "Ȼɿɨɩɪɨɮɟɪɦ" ɬɚ ɪɟɝɭɥɹɬɨɪɚ 
"Ȼɿɨɯɪɨɦ" ɧɚ ɭɪɨɠɚɣɧɿɫɬɶ ɿ ɹɤɿɫɬɶ ɡɟɪɧɚ ɜɿɜɫɚ ɜɢɤɨɧɭɜɚɥɢ ɭɩɪɨɞɨɜɠ  2013-2015ɪɪ.  ɧɚ  
ɞɨɫɥɿɞɧɨɦɭ ɩɨɥɿ  ɉɨɞɿɥɶɫɶɤɨɝɨ  ȾȺɌɍ. 
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Ɍɚɛɥɢɰɹ. ȼɪɨɠɚɣɧɿɫɬɶ ɜɿɜɫɚ ɤɭɥɶɬɭɪ ɡɚɥɟɠɧɨ ɜɿɞ ɜɧɟɫɟɧɧɹ ɨɪɝɚɧɿɱɧɨɝɨ ɞɨɛɪɢɜɚ 
„Ȼɿɨɩɪɨɮɟɪɦ” ɬɚ ɪɟɝɭɥɹɬɨɪ "Ȼɿɨɯɪɨɦ"ɡ ɭɦɿɫɬɨɦ Cr

3+(ɫɟɪɟɞɧє ɡɚ  2013-2015 ɪɪ.) 
 

№ 

ɩ/ɩ 

 

ȼɚɪɿɚɧɬ ɞɨɫɥɿɞɭ 

ɍɪɨɠɚɣɧɿɫɬɶ, ɬ/ɝɚ ɍɦɿɫɬ 

Cr
3+

 ɜ ɡɟɪɧɿ, 
ɦɝ/ɤɝ 

1 Ȼɟɡ ɞɨɛɪɢɜ – ɤɨɧɬɪɨɥɶ 2,38 0,323 

2 ȼɧɟɫɟɧɧɹ N120P80K80 2,92 0,325 

3 ȼɧɟɫɟɧɧɹ N120P80K80+„Ȼɿɨɯɪɨɦ” – 

5 ɥ/ɝɚ 

3,28 0,374 

4 ȼɧɟɫɟɧɧɹ „Ȼɿɨɚɤɬɢɜ”– 10 ɬ/ɝɚ 3,17 0,406 

5 ȼɧɟɫɟɧɧɹ „Ȼɿɨɚɤɬɢɜ” – 10 ɬ/ɝɚ + 
„Ȼɿɨɯɪɨɦ”– 5 ɥ/ɝɚ 

3,46 0,453 

6 ȼɧɟɫɟɧɧɹ „Ȼɿɨɩɪɨɮɟɪɦ”– 10 ɬ/ɝɚ 3,25 0,499 

7 ȼɧɟɫɟɧɧɹ „Ȼɿɨɩɪɨɮɟɪɦ” –10 ɬ/ɝɚ + 
„Ȼɿɨɯɪɨɦ”– 5 ɥ/ɝɚ 

3,69 0,657 

 

Ⱦɨɫɥɿɞɠɟɧɧɹɦɢ  ɜɫɬɚɧɨɜɥɟɧɨ,  ɳɨ  ɭ  ɜɚɪɿɚɧɬɿ,  ɞɟ  ɜɧɨɫɢɥɢ  ɜɨɫɟɧɢ  ɩɿɞ  ɡɹɛɥɟɜɭ  ɨɪɚɧɤɭ  
10 ɬ/ɝɚ  ɨɪɝɚɧɿɱɧɨɝɨ  ɞɨɛɪɢɜɚ"Ȼɿɨɩɪɨɮɟɪɦ"ɿ  ɩɿɞ  ɱɚɫ  ɜɟɝɟɬɚɰɿʀ    ɨɛɩɪɢɫɤɭɜɚɥɢ  ɪɨɫɥɢɧɢ  
ɪɟɝɭɥɹɬɨɪɨɦ  ɪɨɫɬɭ  „Ȼɿɨɯɪɨɦ” ɭ ɞɨɡɿ  5 ɥ/ɝɚ, ɛɭɥɚ ɧɚɣɜɢɳɚ ɭɪɨɠɚɣɧɿɫɬɶ ɜɿɜɫɚ – 3,69 ɬ/ɝɚ ɚɛɨ 
ɧɚ 1,31 ɬ/ɝɚ ɛɿɥɶɲɟ ɩɨɪɿɜɧɹɧɨ ɞɨ ɤɨɧɬɪɨɥɸ,ɜ  ɡɟɪɧɿ  ɜɿɜɫɚ ɛɭɜ  ɧɚɣɜɢɳɢɣ  ɭɦɿɫɬ  
ɬɪɢɜɚɥɟɧɬɧɨɝɨ  ɯɪɨɦɭ 0,657 ɦɝ/ɤɝ  ɜɿɜɫɚ, ɚɛɨ ɩɨɪɿɜɧɹɧɨ ɞɨ ɤɨɧɬɪɨɥɸ ɧɚ 0,317 ɦɝ/ɤɝ ɛɿɥɶɲɟ.  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɧɚ ɨɫɧɨɜɿ ɜɢɤɨɧɚɧɨɝɨ ɧɚɦɢ ɞɨɫɥɿɞɠɟɧɧɹ ɜɫɬɚɧɨɜɥɟɧɨ,  ɳɨ  ɡɚɫɬɨɫɭɜɚɧɧɹ  
ɨɪɝɚɧɿɱɧɨɝɨ  ɞɨɛɪɢɜɚ  „Ȼɿɨɩɪɨɮɟɪɦ”ɿɡ  ɡɛɚɥɚɧɫɨɜɚɧɢɦ  ɜɦɿɫɬɨɦ  Cr3+

(300-600 ɦɝ/ɤɝ)  ɬɚ  
ɪɟɝɭɥɹɬɨɪɢ ɪɨɫɬɭ  „Ȼɿɨɯɪɨɦ”  (5-6 ɦɝ/ɥ) ɩɨɡɢɬɢɜɧɨ  ɜɩɥɢɜɚє  ɧɚ  ɪɿɫɬ  ɿ  ɪɨɡɜɢɬɨɤ  ɜɿɜɫɚ  
ɭɩɪɨɞɨɜɠ  ɜɫɶɨɝɨ ɩɟɪɿɨɞɭ ɜɟɝɟɬɚɰɿʀ, ɡɚɛɟɡɩɟɱɭє ɡɛɿɥɶɲɟɧɧɹ  ɜɪɨɠɚɣɧɨɫɬɿ ɧɚ  36-54 %  ɿ  
ɨɬɪɢɦɚɧɧɹ  ɟɤɨɥɨɝɿɱɧɨ ɱɢɫɬɨʀ ɩɪɨɞɭɤɰɿʀ  ɡ  ɭɦɿɫɬɨɦ  ɧɟɨɛɯɿɞɧɨʀ  ɤɿɥɶɤɨɫɬɿ  ɬɪɢɜɚɥɟɧɬɧɨɝɨ  
ɯɪɨɦɭ.  
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Ɍɟɪɧɨɩɿɥɶɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɩɟɞɚɝɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ƚɧɚɬɸɤɚ, ɍɤɪɚʀɧɚ 
 

РȿȽɍɅəɐȱə ȼɆȱɋɌɍ ɉȱȽɆȿɇɌȱȼ ɍ CHLORELLA VULGARIS 
 

The aim of the research was to determine the conditions of Chlorella vulgaris Beij. algosubstantion 

enriched with selenium and bioactive metals obtaining in aquaculture. The content of alga pigments 

under the action of sodium selenite in concentrations of (calculated using Se
4+

): 0,5 5.0, 10.0 and 

20.0 mg/dm
3
 under simultaneous action of selenite and Zn

2+
, Mn

2+
, Co

2+
, Cu

2+
, Fe

3+
. The pigments 

content in Ch. vulgaris increases 1,5–2,5 times in comparison with the retention sample under the 

influence of 10,0 mg of Se
4+

/dm
3
 with and without of metal ions; chlorophylls a/b ratio increases. 

The cultivation of chlorella enriched with selenium and bioactive metals is possible within 7 days 

under the influence of selenite (10 mg of Se
4+

/dm
3
) and mentioned concentration of appropriate 

metal ions. 
 

ɍɧɿɤɚɥɶɧɿɫɬɶ ɜɥɚɫɬɢɜɨɫɬɟɣ ɪɨɫɥɢɧɧɢɯ ɩɿɝɦɟɧɬɿɜ ɡɚɝɚɥɨɦ, ɿ ɯɥɨɪɨɮɿɥɿɜ ɡɨɤɪɟɦɚ, ɞɚє ɡɦɨɝɭ 
ɡɚɫɬɨɫɨɜɭɜɚɬɢ ʀɯ ɹɤ ɛɿɨɚɤɬɢɜɧɭ ɞɨɛɚɜɤɭ ɡ ɿɦɭɧɨɦɨɞɭɥɸɸɱɨɸ ɬɚ ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɸ ɞɿєɸ ɭ ɯɚɪɱɨɜɿɣ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɚɝɪɚɪɧɨɦɭ ɫɟɤɬɨɪɿ, ɦɟɞɢɰɢɧɿ, ɮɚɪɦɚɰɿʀ ɬɚ ɤɨɫɦɟɬɨɥɨɝɿʀ. Ɉɞɧɢɦ ɡ ɧɚɣɛɿɥɶɲ 
ɩɟɪɫɩɟɤɬɢɜɧɢɯ ɞɠɟɪɟɥ ɨɬɪɢɦɚɧɧɹ ɩɿɝɦɟɧɬɿɜ є ɚɤɜɚɤɭɥɶɬɭɪɚ ɜɨɞɨɪɨɫɬɟɣ Д2, 3, 9Ж, ɧɚɫɚɦɩɟɪɟɞ Chlorella 

vulgaris. ɐɟ ɩɨɫɬɿɣɧɨ ɩɨɧɨɜɥɸɜɚɧɢɣ ɪɟɫɭɪɫ ɡɿ ɲɜɢɞɤɢɦ ɧɚɤɨɩɢɱɟɧɧɹɦ ɛɿɨɦɚɫɢ ɬɚ ɧɟɫɤɥɚɞɧɢɦ 
ɩɪɨɰɟɫɨɦ ɤɭɥɶɬɢɜɭɜɚɧɧɹ. ȼɢɜɱɟɧɧɹ ɪɟɝɭɥɹɰɿʀ ɮɿɡɿɨɥɨɝɨ-ɛɿɨɯɿɦɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ 
ɜɨɞɨɪɨɫɬɿ ɡɚ ɜɩɥɢɜɭ ɪɿɡɧɢɯ ɱɢɧɧɢɤɿɜ ɞɚє ɡɦɨɝɭ ɛɿɥɶɲ ɟɮɟɤɬɢɜɧɨ ɡɞɿɣɫɧɸɜɚɬɢ ɤɟɪɨɜɚɧɢɣ ɛɿɨɫɢɧɬɟɡ ɬɚ 
ɧɚɤɨɩɢɱɟɧɧɹ ɰɿɧɧɢɯ ɫɩɨɥɭɤ, ɡɨɤɪɟɦɚ ɩɿɝɦɟɧɬɿɜ, ɭ ɚɤɜɚɤɭɥɶɬɭɪɿ.  

Ɇɟɬɨɸ ɧɚɲɨʀ ɪɨɛɨɬɢ ɛɭɥɨ ɜɢɜɱɢɬɢ ɜɩɥɢɜ ɣɨɧɿɜ ɞɟɹɤɢɯ ɛɿɨɟɥɟɦɟɧɬɿɜ, ɹɤ ɪɟɝɭɥɹɬɨɪɿɜ ɿɧɬɟɧɫɢɜɧɨɫɬɿ 
ɬɚ ɫɩɪɹɦɨɜɚɧɨɫɬɿ ɦɟɬɚɛɨɥɿɡɦɭ Д1, 7, 8], ɧɚ ɧɚɤɨɩɢɱɟɧɧɹ ɯɥɨɪɨɮɿɥɿɜ ɭ Ch. vulgaris ɬɚ ɞɨɫɥɿɞɢɬɢ ɜɩɥɢɜ 
ɧɚɪɬɿɣ ɫɟɥɟɧɿɬɭ ɨɤɪɟɦɨ ɿ ɡɚ ɫɩɿɥɶɧɨʀ ɞɿʀ ɡ ɣɨɧɚɦɢ ɦɟɬɚɥɿɜ ɧɚ ɡɦɿɧɢ ɭ ɩɿɝɦɟɧɬɧɨɦɭ ɫɤɥɚɞɿ ɜɨɞɨɪɨɫɬɿ. 

Ɇɚɬɟɪіɚɥɢ і ɦɟɬɨɞɢ. Ɇɚɬɟɪɿɚɥɨɦ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɚ ɜɨɞɨɪɿɫɬɶ Chlorella vulgaris Beij. CCAP-

211/11ɜ, ɹɤɭ ɤɭɥɶɬɢɜɭɜɚɥɢ ɡɝɿɞɧɨ ɡɚɝɚɥɶɧɨɩɪɢɣɧɹɬɢɯ ɝɿɞɪɨɛɿɨɥɨɝɿɱɧɢɯ ɦɟɬɨɞɢɤ Д4Ж. ȼ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɭɦɨɜɚɯ ɜ ɤɭɥɶɬɭɪɚɥɶɧɟ ɫɟɪɟɞɨɜɢɳɟ ɜɨɞɨɪɨɫɬɟɣ ɞɨɞɚɜɚɥɢ ɜɨɞɧɢɣ ɪɨɡɱɢɧ ɧɚɬɪɿɣ 
ɫɟɥɟɧɿɬɭ  ɡ ɪɨɡɪɚɯɭɧɤɭ 0,5 ɦɝ/ɞɦ3, 5,0, 10,0 ɬɚ 20,0 ɦɝ Se

4+/ɞɦ3
 ɬɚ ɜɨɞɧɿ ɪɨɡɱɢɧɢ ɫɨɥɟɣ ɦɟɬɚɥɿɜ ɡ 

ɪɨɡɪɚɯɭɧɤɭ ɧɚ ɤɿɥɶɤɿɫɬɶ ɿɨɧɿɜ: Zn
2+

 – 5,0 ɦɝ/ɞɦ3
, Mn

2+
 – 0,25 ɦɝ/ɞɦ3

, Cu
2+

 – 0,002 ɦɝ/ɞɦ3
, Fe

3+
 – 0,008 

ɦɝ/ɞɦ3
, Co

2+
 – 0,05 ɦɝ/ɞɦ3

. Ʉɨɧɬɪɨɥɟɦ ɫɥɭɝɭɜɚɥɚ ɤɭɥɶɬɭɪɚ, ɹɤɭ ɜɢɪɨɳɭɜɚɥɢ ɭ ɫɟɪɟɞɨɜɢɳɿ ɛɟɡ 
ɞɨɞɚɜɚɧɧɹ ɫɟɥɟɧɿɬɭ ɬɚ ɫɨɥɟɣ ɦɟɬɚɥɿɜ. Ȼɿɨɦɚɫɭ ɠɢɜɢɯ ɤɥɿɬɢɧ ɜɿɞɛɢɪɚɥɢ ɧɚ 1, 3 ɬɚ 7-ɦɭ ɞɨɛɢ 
ɟɤɫɩɟɪɢɦɟɧɬɭ. ɉɿɝɦɟɧɬɢ ɟɤɫɬɪɚɝɭɜɚɥɢ 90% ɪɨɡɱɢɧɨɦ ɚɰɟɬɨɧɭ ɿ ʀɯ ɤɿɥɶɤɿɫɬɶ ɜɢɦɿɪɸɜɚɥɢ 
ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɧɨ Д4]. 

Рɟɡɭɥɶɬɚɬɢ. ȼɿɞɨɦɨ, ɳɨ ɭ ɤɥɿɬɢɧɚɯ ɜɨɞɨɪɨɫɬɟɣ ɜ ɚɤɜɚɤɭɥɶɬɭɪɿ ɡɚ ɞɿʀ ɡɨɜɧɿɲɧɿɯ ɱɢɧɧɢɤɿɜ 
ɡɦɿɧɸɸɬɶɫɹ ɲɜɢɞɤɿɫɬɶ, ɚ ɿɧɤɨɥɢ ɿ ɫɩɪɹɦɨɜɚɧɿɫɬɶ ɦɟɬɚɛɨɥɿɡɦɭ, ɚ ʀɯ ɮɨɬɨɯɿɦɿɱɧɚ ɿ ɛɿɨɫɢɧɬɟɡɧɚ 

ɚɤɬɢɜɧɿɫɬɶ ɜɢɡɧɚɱɚɸɬɶɫɹ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ ɯɥɨɪɨɮɿɥɿɜ ɚ/b. ɏɥɨɪɨɮɿɥ ɚ ɜɯɨɞɢɬɶ ɞɨ ɫɤɥɚɞɭ ɪɟɚɤɰɿɣɧɢɯ 
ɰɟɧɬɪɿɜ ɬɚ ɩɟɪɢɮɟɪɢɱɧɢɯ ɤɨɦɩɥɟɤɫɿɜ ɮɨɬɨɫɢɫɬɟɦ ȱ ɿ ȱȱ, ɚ ɯɥɨɪɨɮɿɥ b – ɤɨɦɩɨɧɟɧɬ ɫɜɿɬɥɨɡɛɿɪɧɨɝɨ 
ɤɨɦɩɥɟɤɫɭ ɮɨɬɨɫɢɫɬɟɦɢ ȱȱ. Ɍɨɦɭ ɡɦɿɧɚ ʀɯ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɦɨɠɟ ɫɜɿɞɱɢɬɢ ɩɪɨ ɡɦɿɳɟɧɧɹ 
ɫɬɟɯɿɨɦɟɬɪɢɱɧɨʀ ɪɿɜɧɨɜɚɝɢ ɦɿɠ ɤɨɦɩɥɟɤɫɚɦɢ ɪɟɚɤɰɿɣɧɢɯ ɰɟɧɬɪɿɜ ɨɛɨɯ ɮɨɬɨɫɢɫɬɟɦ ɬɚ ɫɜɿɬɥɨɡɛɿɪɧɨɝɨ 
ɤɨɦɩɥɟɤɫɭ ɮɨɬɨɫɢɫɬɟɦɢ ȱȱ [8Ж. ȼɜɚɠɚɸɬɶ, ɳɨ ɨɫɧɨɜɧɢɦɢ ɩɪɢɱɢɧɚɦɢ ɡɧɢɠɟɧɧɹ ɚɤɬɢɜɧɨɫɬɿ Ɏɋ ȱȱ ɭ 
ɩɪɢɫɭɬɧɨɫɬɿ ɩɿɞɜɢɳɟɧɢɯ ɤɨɧɰɟɧɬɪɚɰɿɣ ɦɟɬɚɥɿɜ є ɡɦɿɧɚ ɫɬɪɭɤɬɭɪɢ ɛɿɥɤɿɜ ɪɟɚɤɰɿɣɧɨɝɨ ɰɟɧɬɪɭ ɬɚ 
ɜɡɚєɦɨɞɿɹ ɿɨɧɿɜ ɞɟɹɤɢɯ ɦɟɬɚɥɿɜ ɡ ɿɨɧɚɦɢ, ɳɨ ɜɯɨɞɹɬɶ ɞɨ ɫɤɥɚɞɭ ɪɟɚɤɰɿɣɧɨɝɨ ɰɟɧɬɪɭ (Ɇn

2+, ɋɚ2+, ɋl
–
) 

[10]. ɇɚɫɚɦɩɟɪɟɞ, ɡɦɿɧɢ ɭ ɫɤɥɚɞɿ ɩɿɝɦɟɧɬɿɜ ɩɨɜ’ɹɡɚɧɿ ɡ ɚɞɚɩɬɢɜɧɢɦɢ ɩɪɨɰɟɫɚɦɢ: ɡɚ ɫɬɪɟɫɨɜɢɯ ɜɩɥɢɜɿɜ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɡɦɟɧɲɟɧɧɹ ɜɦɿɫɬɭ ɯɥɨɪɨɮɿɥɭ ɚ ɹɤ ɦɟɧɲ ɫɬɿɣɤɨɝɨ ɩɨɪɿɜɧɹɧɨ ɡ ɯɥɨɪɨɮɿɥɨɦ b, ɬɨɦɭ, 
ɜɿɞɩɨɜɿɞɧɨ, ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɰɢɦɢ ɨɛɨɦɚ ɮɨɪɦɚɦɢ ɩɿɝɦɟɧɬɭ ɡɦɟɧɲɭєɬɶɫɹ. Ɉɞɧɚɤ, ɡɛɿɥɶɲɟɧɧɹ 
ɜɦɿɫɬɭ ɯɥɨɪɨɮɿɥɭ ɚ, ɚ ɨɬɠɟ ɿ ɡɛɿɥɶɲɟɧɧɹ ɩɨɤɚɡɧɢɤɚ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɯɥɨɪɨɮɿɥɿɜ ɚ/b ɩɨɪɿɜɧɹɧɨ ɡ 
ɤɨɧɬɪɨɥɟɦ є ɨɡɧɚɤɨɸ ɭɫɩɿɲɧɨɝɨ ɮɨɪɦɭɜɚɧɧɹ ɮɿɡɿɨɥɨɝɿɱɧɨʀ ɚɞɚɩɬɚɰɿʀ ɯɥɨɪɟɥɢ Д1, 7Ж.  

Ɂ’ɹɫɨɜɚɧɨ, ɳɨ ɡɚ ɞɿʀ ɧɚɬɪɿɣ ɫɟɥɟɧɿɬɭ ɭ ɜɫɿɯ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɜɦɿɫɬ ɯɥɨɪɨɮɿɥɿɜ a i b 

ɡɛɿɥɶɲɭɜɚɜɫɹ ɩɨɪɿɜɧɹɧɨ ɡ ɤɨɧɬɪɨɥɟɦ. Ɇɚɤɫɢɦɚɥɶɧɨ ɜɦɿɫɬ ɯɥɨɪɨɮɿɥɭ ɚ ɳɨɞɨ ɤɨɧɬɪɨɥɸ (ɛɿɥɶɲ, ɧɿɠ ɭ 3 
ɪɚɡɢ) ɡɛɿɥɶɲɢɜɫɹ ɡɚ ɞɿʀ ɫɟɥɟɧɿɬɭ ɧɚɬɪɿɸ ɭ ɤɨɧɰɟɧɬɪɚɰɿɹɯ 0,5 ɦɝ/ɞɦ3

 ɬɚ 20,0 ɦɝ/ɞɦ3 ɧɚ 7-ɦɭ ɞɨɛɭ ɞɿʀ. 
ɓɨɞɨ ɜɦɿɫɬɭ ɯɥɨɪɨɮɿɥɭ b, ɬɨ ɞɢɧɚɦɿɤɚ ɣɨɝɨ ɜɦɿɫɬɭ ɛɭɥɚ ɚɧɚɥɨɝɿɱɧɚ ɜɦɿɫɬɭ ɯɥɨɪɨɮɿɥɭ ɚ. ɋɥɿɞ 
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ɡɚɡɧɚɱɢɬɢ, ɳɨ, ɧɟɡɜɚɠɚɸɱɢ ɧɚ ɡɛɿɥɶɲɟɧɧɹ ɡɚɝɚɥɶɧɨɝɨ ɜɦɿɫɬɭ ɮɨɬɨɫɢɧɬɟɬɢɱɧɢɯ ɩɿɝɦɟɧɬɿɜ ɡɚ ɞɿʀ 
ɫɟɥɟɧɿɬɭ ɭ ɤɨɧɰɟɧɬɪɚɰɿʀ 0,5 ɦɝ/ɞɦ3, ɩɨɤɚɡɧɢɤ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɯɥɨɪɨɮɿɥɿɜ a/b ɡɦɟɧɲɢɜɫɹ ɳɨɞɨ 
ɤɨɧɬɪɨɥɸ ɧɚ 1-ɭ ɞɨɛɭ ɧɚ 24%, ɧɚ 3-ɸ – ɧɚ 28%. Ɂɚ ɤɨɧɰɟɧɬɪɚɰɿʀ 20,0 ɦɝ Se

4+/ɞɦ3
 ɩɨɤɚɡɧɢɤ 

ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɯɥɨɪɨɮɿɥɿɜ ɧɚ 3-ɸ ɞɨɛɭ ɡɪɿɫ ɧɚ 59%, ɩɪɨɬɟ ɧɚ 7-ɦɭ ɞɨɛɭ ɩɟɪɟɜɢɳɭɜɚɜ ɤɨɧɬɪɨɥɶ ɥɢɲɟ 
ɧɚ 11%. Ɂɚ ɞɿʀ 10,0 ɦɝ Se

4+/ɞɦ3
 ɜɦɿɫɬ ɩɿɝɦɟɧɬɿɜ ɡɛɿɥɶɲɭɜɚɥɨɫɹ, ɿ ɧɚ 7-ɦɭ ɞɨɛɭ ɜɦɿɫɬ ɯɥɨɪɨɮɿɥɭ a 

ɩɟɪɟɜɢɳɭɜɚɜ ɤɨɧɬɪɨɥɶ ɧɚ 82%, ɚ ɯɥɨɪɨɮɿɥɭ b – ɧɚ 83%. ɉɪɢ ɰɶɨɦɭ ɡɧɚɱɟɧɧɹ ɫɩiɜɜiɞɧɨɲɟɧɧɹ 

ɯɥɨɪɨɮɿɥɿɜ a/b ɹɤ ɩɨɤɚɡɧɢɤɚ ɩɨɬɟɧɰɿɣɧɨʀ ɛɿɨɫɢɧɬɟɬɢɱɧɨʀ ɚɤɬɢɜɧɨɫɬɿ ɫɬɚɛɿɥɶɧɨ ɡɛɿɥɶɲɭɜɚɥɨɫɹ 
ɩɪɨɬɹɝɨɦ ɞɨɫɥɿɞɠɭɜɚɧɨɝɨ ɩɟɪɿɨɞɭ ɿ ɧɚ 7-ɦɭ ɞɨɛɭ ɩɟɪɟɜɢɳɭɜɚɥɨ ɤɨɧɬɪɨɥɶ ɧɚ 29%. Ɂɚ ɤɨɧɰɟɧɬɪɚɰɿʀ 5,0 
ɦɝ Se

4+/ɞɦ3 ɥɢɲɟ ɧɚ 7-ɦɭ ɞɨɛɭ ɜɦɿɫɬ ɯɥɨɪɨɮɿɥɭ a ɞɨɫɹɝɧɭɜ ɤɨɧɬɪɨɥɶɧɢɯ ɡɧɚɱɟɧɶ, ɜɦɿɫɬ ɯɥɨɪɨɮɿɥɭ b 

ɡɛɿɥɶɲɢɜɫɹ ɧɚ 60%, ɚ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɯɥɨɪɨɮɿɥɿɜ a/b ɡɦɟɧɲɢɥɨɫɹ ɭ 1,5 ɪɚɡɢ ɳɨɞɨ ɤɨɧɬɪɨɥɸ.  
Ɂɚ ɫɩɿɥɶɧɨʀ ɞɿʀ ɫɟɥɟɧɿɬɭ ɧɚɬɪɿɸ ɬɚ ɿɨɧɿɜ ɦɟɬɚɥɿɜ ɭ ɜɫɿɯ ɜɚɪɿɚɧɬɚɯ ɟɤɫɩɟɪɢɦɟɧɬɭ ɜɦɿɫɬ ɡɟɥɟɧɢɯ 

ɩɿɝɦɟɧɬɿɜ ɭ ɯɥɨɪɟɥɢ ɡɪɨɫɬɚɜ. Ɍɚɤ, ɡɚ ɞɿʀ Se
4+

+Co
2+ ɤɿɥɶɤɿɫɬɶ ɯɥɨɪɨɮɿɥɭ ɚ ɡɛɿɥɶɲɢɥɚɫɹ ɧɚ 33% ɩɨɪɿɜɧɹɧɨ 

ɡ ɤɨɧɬɪɨɥɟɦ ɬɚ ɛɭɥɚ ɛɥɢɡɶɤɨɸ ɞɨ ɩɨɤɚɡɧɢɤɿɜ, ɡɚɮɿɤɫɨɜɚɧɢɯ ɡɚ ɞɿʀ ɫɟɥɟɧɿɬɭ ɨɤɪɟɦɨ. Ɂɚ ɞɿʀ Se
4+ ɬɚ 

Se
4+

+Mn
2+

 ɰɿ ɩɨɤɚɡɧɢɤɢ ɡɛɿɥɶɲɢɥɢɫɹ ɧɚ 77% ɬɚ 31% ɜɿɞɩɨɜɿɞɧɨ, ɡɚ ɞɿʀ Se
4+

+Zn
2+

 – ɧɚ 97 ɬɚ 45%, ɡɚ ɞɿʀ 
Se

4+
+Fe

3+
 – ɧɚ 81 ɬɚ 32%, ɡɚ ɞɿʀ Se

4+
+Cu

2+
 – ɭ 2,1 ɬɚ 1,5 ɪɚɡɢ ɜɿɞɩɨɜɿɞɧɨ. 

ȼɦɿɫɬ ɯɥɨɪɨɮɿɥɭ b ɡɪɿɫ ɧɚ 95% ɩɨɪɿɜɧɹɧɨ ɡ ɤɨɧɬɪɨɥɟɦ ɡɚ ɞɿʀ Se
4+

+Co
2+ 

 ɬɚ ɧɚ 31% ɩɨɪɿɜɧɹɧɨ ɡ ɞɿєɸ 
ɫɟɥɟɧɿɬɭ ɨɤɪɟɦɨ, ɡɚ ɞɿʀ Se

4+
+Mn

2+
 ɰɿ ɩɨɤɚɡɧɢɤɢ ɡɛɿɥɶɲɢɥɢɫɹ ɭ 3,1 ɬɚ ɭ 2,1 ɪɚɡɚ ɜɿɞɩɨɜɿɞɧɨ, ɡɚ ɞɿʀ 

Se
4+

+Zn
2+

 – ɭ 3,8 ɬɚ ɭ 2,6 ɪɚɡɚ, ɡɚ ɞɿʀ Se
4+

+Fe
3+

 – ɭ 4,0 ɬɚ ɭ 2,7 ɪɚɡɚ, ɡɚ ɞɿʀ Se
4+

+Cu
2+

 – ɭ 4,0 ɬɚ 2,6 ɪɚɡɚ 
ɜɿɞɩɨɜɿɞɧɨ. ɇɚ ɬɥɿ ɡɛɿɥɶɲɟɧɧɹ ɜɦɿɫɬɭ ɩɿɝɦɟɧɬɿɜ ɡɚ ɞɿʀ ɫɟɥɟɧɿɬɭ ɧɚɬɪɿɸ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɯɥɨɪɨɮɿɥɿɜ ɚ/b 

ɫɭɬɬєɜɨ ɧɟ ɡɦɿɧɢɥɨɫɹ ɩɨɪɿɜɧɹɧɨ ɡ ɤɨɧɬɪɨɥɟɦ, ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ ɜɿɞɫɭɬɧɿɫɬɶ ɧɟɝɚɬɢɜɧɨɝɨ ɜɩɥɢɜɭ 
ɫɟɥɟɧɿɬɭ ɧɚ ɮɨɬɨɫɢɧɬɟɬɢɱɧɭ ɫɢɫɬɟɦɭ  ɯɥɨɪɟɥɢ. ɉɪɨɬɟ, ɜɧɟɫɟɧɧɹ ɜ ɫɟɪɟɞɨɜɢɳɟ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɯɥɨɪɟɥɢ 
ɧɚɬɪɿɣ ɫɟɥɟɧɿɬɭ ɫɩɿɥɶɧɨ ɡ ɋo

2+
, Mn

2+
, Cu

2+
, Zn

2+
 ɿ Fe

3+
 ɡɭɦɨɜɢɥɨ ɡɦɟɧɲɟɧɧɹ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ 

ɯɥɨɪɨɮɿɥɿɜ: ɧɚ 9%, 31%, 42%, 47%, 48% ɿ 55% ɜɿɞɩɨɜɿɞɧɨ. Ɇɨɠɥɢɜɨ, ɰɟ ɩɨɜ’ɹɡɚɧɨ ɿɡ ɬɢɦ, ɳɨ ɜ 
ɦɨɞɢɮɿɤɨɜɚɧɢɯ ɭɦɨɜɚɯ ɤɭɥɶɬɢɜɭɜɚɧɧɹ, ɦɚє ɦɿɫɰɟ ɩɟɪɟɬɜɨɪɟɧɧɹ «ɦɨɥɨɞɢɯ» ɦɨɥɟɤɭɥ ɯɥɨɪɨɮɿɥɭ ɚ ɭ 
ɛɿɥɶɲ ɫɬɿɣɤɢɣ ɯɥɨɪɨɮɿɥ b [5, 6]. 

ȼɢɫɧɨɜɤɢ. Ɉɬɠɟ, ɧɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɢɦ ɡ ɞɨɫɥɿɞɠɟɧɢɯ ɪɟɝɭɥɹɬɨɪɿɜ ɧɚɤɨɩɢɱɟɧɧɹ ɯɥɨɪɨɮɿɥɿɜ ɭ 
ɚɤɜɚɤɭɥɶɬɭɪɿ Ch. vulgaris є ɧɚɬɪɿɣ ɫɟɥɟɧɿɬ. Ɂ ɨɝɥɹɞɭ ɧɚ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɯɥɨɪɨɮɿɥɿɜ ɚ/b ɨɩɬɢɦɚɥɶɧɨɸ 
ɤɨɧɰɟɧɬɪɚɰɿєɸ ɫɟɥɟɧɿɬɭ ɧɚɬɪɿɸ є 10,0 ɦɝ Se

4+/ɞɦ3
. ɍ ɜɢɩɚɞɤɭ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɜɨɞɨɪɨɫɬɟɣ ɡɚ ɫɩɿɥɶɧɨʀ 

ɞɿʀ ɿɡ ɛɿɨɝɟɧɧɢɦɢ ɦɟɬɚɥɚɦɢ ɫɟɥɟɧɿɬ ɧɚɬɪɿɸ ɦɨɠɧɚ ɡɚɫɬɨɫɭɜɚɬɢ ɹɤ ɩɟɜɧɢɣ ɩɪɨɬɟɤɬɨɪ ɞɥɹ ɜɨɞɨɪɨɫɬɟɣ, 
ɩɿɞɫɢɥɸɸɱɢ ʀɯ ɫɬɪɟɫɨɫɬɿɣɤɿɫɬɶ ɞɨ ɞɿʀ ɣɨɧɿɜ ɦɟɬɚɥɿɜ ɬɚ ɫɩɪɢɹɸɱɢ ɧɚɤɨɩɢɱɟɧɧɸ ɡɟɥɟɧɢɯ ɩɿɝɦɟɧɬɿɜ.  
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ȼɚɫɢɥɶɟɜɚ ɇ.ɘ. , Ȼɥɚɣɞɚ ɂ.Ⱥ., ɇɟɳɟɪɟɬ Ʌ.ɋ.  
Ɉɞɟɫɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ  ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ ɂ.ɂ.Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɫɚ, ɍɤɪɚɢɧɚ 

 

ɈɉРȿȾȿɅȿɇɂȿ ɈɉɌɂɆȺɅɖɇɕɏ ɉȺРȺɆȿɌРɈȼ ȼɕɓȿɅȺɑɂȼȺɇɂə 
ɆȿɌȺɅɅɈȼ ɂɁ ɉɈРɈȾɇɕɏ ɈɌȼȺɅɈȼ ɅɖȼɈȼɋКɈ-ȼɈɅɕɇɋКɈȽɈ  

ɍȽɈɅɖɇɈȽɈ ȻȺɋɋȿɃɇȺ 
 

The influence of some factors on the process of leaching metal from dumps and dumps  of central 

concentrator  factory of Lviv - Volyn Coal Basin is shown. The use of mathematical planning 

method allowed to reveal differences the influence of factors and their levels on the process, 

depending on the metal.The perspective of creating a focused and/or multi-stage process of metal 

leaching are shown 

 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɩɥɚɧɢɪɨɜɚɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɞɥɹ ɤɨɧɬɪɨɥɹ 
ɞɟɣɫɬɜɢɹ ɜɧɟɲɧɢɯ ɮɚɤɬɨɪɨɜ ɜ ɩɪɨɰɟɫɫɟ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɦɟɬɚɥɥɨɜ ɢɡ ɨɬɯɨɞɨɜ ɨɛɥɟɝɱɚɟɬ 
ɞɚɥɶɧɟɣɲɢɣ ɩɪɨɰɟɫɫ ɩɨ ɫɨɡɞɚɧɢɸ ɭɫɥɨɜɢɣ ɞɥɹ  ɭɡɤɨɧɚɩɪɚɜɥɟɧɧɨɝɨ ɢ/ɢɥɢ ɦɧɨɝɨɫɬɚɞɢɣɧɨɝɨ 
ɩɪɨɰɟɫɫɚ. Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɬ ɩɪɢ ɦɢɧɢɦɚɥɶɧɵɯ ɡɚɬɪɚɬɚɯ ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɩɨɞɯɨɞ ɤ 
ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɦɭ ɢɡɜɥɟɱɟɧɢɸ ɜɫɟɯ ɰɟɧɧɵɯ ɦɟɬɚɥɥɨɜ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɨɬɯɨɞɚɯ 
ɩɪɟɞɩɪɢɹɬɢɣ ɭɝɨɥɶɧɨɣ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɩɨɞɨɛɪɚɬɶ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɦɟɬɚɥɥɨɜ ɢɡ ɨɬɜɚɥɨɜ 
ɐɈɎ Ʌɶɜɨɜɫɤɨ-ȼɨɥɵɧɫɤɨɝɨ ɭɝɨɥɶɧɨɝɨ ɛɚɫɫɟɣɧɚ ɢ ɩɪɨɫɥɟɞɢɬɶ ɢɡɦɟɧɟɧɢɟ ɡɧɚɱɢɦɨɫɬɢ 
ɤɚɠɞɨɝɨ ɢɫɫɥɟɞɨɜɚɧɧɨɝɨ ɮɚɤɬɨɪɚ ɢ ɜɚɪɶɢɪɨɜɚɧɢɟ ɟɝɨ ɭɪɨɜɧɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɬɚɥɥɚ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɩɥɚɧɢɪɨɜɚɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ.  

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥ ɩɪɢɦɟɧɟɧ ɦɟɬɨɞ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɩɬɢɦɢɡɚɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɢɫɩɟɪɫɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ, ɚɞɚɩɬɢɪɨɜɚɧɧɨɝɨ ɤ 
ɩɥɚɧɚɦ ɧɚ ɝɪɟɤɨ-ɥɚɬɢɧɫɤɢɯ ɤɜɚɞɪɚɬɚɯ ɫ ɱɟɬɵɪɶɦɹ ɞɟɣɫɬɜɭɸɳɢɦɢ ɮɚɤɬɨɪɚɦɢ ɧɚ ɱɟɬɵɪɟɯ 
ɭɪɨɜɧɹɯ Д1, 2Ж. ȼ ɤɚɱɟɫɬɜɟ ɮɚɤɬɨɪɨɜ ɛɵɥɢ ɜɵɛɪɚɧɵ  ɫɨɨɬɧɨɲɟɧɢɟ ɬɜɟɪɞɨɣ ɢ ɠɢɞɤɨɣ ɮɚɡ 
(ɮɚɤɬɨɪ Ⱥ),  ɦɟɥɚɫɫɚ (ɮɚɤɬɨɪ ɋ) ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɟɪɜɢɱɧɵɯ ɦɢɤɫɨɬɪɨɮɧɵɯ ɭɫɥɨɜɢɣ ɢ ɱɢɫɬɚɹ 
ɤɭɥɶɬɭɪɚ ɛɚɤɬɟɪɢɣ, ɜɵɞɟɥɟɧɧɵɯ ɢɯ ɢɡ ɷɬɨɝɨ ɫɭɛɫɬɪɚɬɚ (ɮɚɤɬɨɪ D). Ⱦɢɚɩɚɡɨɧɵ ɤɚɠɞɨɝɨ ɢɡ 
ɮɚɤɬɨɪɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. ȼ ɤɚɱɟɫɬɜɟ ɜɵɳɟɥɚɱɢɜɚɸɳɟɝɨ ɪɚɫɬɜɨɪɚ ɢɫɩɨɥɶɡɨɜɚɥɢ 
ɫɪɟɞɭ ɋɢɥɶɜɟɪɦɚɧɚ-Ʌɭɧɞɝɪɟɧɚ 9Ʉ. 

 

Ɍɚɛɥɢɰɚ 1.  Ⱦɢɚɩɚɡɨɧɵ ɢ ɭɪɨɧɢ ɞɥɹ ɤɚɠɞɨɝɨ ɮɚɤɬɨɪɚ 

 

Ɏɚɤɬɨɪ 
ɍɪɨɜɟɧɶ ɮɚɤɬɨɪɚ 

1 2 3 4 

Ⱥ ɫɨɨɬɧɨɲɟɧɢɟ ɮɚɡ (ɫɭɛɫɬɪɚɬ: 
ɜɵɳɟɥɚɱɢɜɚɸɳɢɣ ɪɚɫɬɜɨɪ) 15 : 150  22 : 150  30 : 150  50 : 150  

ȼ – ɢɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ (FОSЇ4) 44,0 ɝ/ɥ 30,0 ɝ/ɥ 15,0 ɝ/ɥ 9,0 ɝ/ɥ 

ɋ –  ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɥɚɫɫɵ  0,2 ɝ/ɥ 1,0 ɝ/ɥ 2,0 ɝ/ɥ 5,0 ɝ/ɥ 

D – ɠɢɜɚɹ ɤɭɥɶɬɭɪɚ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ 

1,0% 3,0% 5,0% 7,0% 

 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɨɤɨɧɱɚɬɟɥɶɧɵɯ ɪɚɫɱɟɬɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢ ɪɟɡɭɥɶɬɚɬɵ ɩɨ 
ɩɨɤɚɡɚɬɟɥɹɦ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɦɟɬɚɥɥɨɜ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɧɚ ɚɬɨɦɧɨ-ɚɞɫɨɪɛɰɢɨɧɧɨɦ 
ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɟ. ɇɚɛɥɸɞɟɧɢɟ ɡɚ ɩɪɨɰɟɫɫɨɦ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢ ɜ ɬɟɱɟɧɢɟ ɫɟɦɢ 
ɞɧɟɣ. 

Рɟɡɭɥɶɬɚɬɵ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ. ɉɨɫɤɨɥɶɤɭ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɚɬɨɦɧɨ-ɚɞɫɨɪɛɰɢɣɧɨɣ 
ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɢ ɩɨɡɜɨɥɢɥɨ ɪɟɝɢɫɬɪɢɪɨɜɚɬɶ ɜɫɟ ɦɟɬɚɥɥɵ ɜ ɪɚɫɬɜɨɪɟ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ 
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ɨɩɵɬɚ, ɦɵ ɢɦɟɥɢ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɛɥɸɞɚɬɶ ɪɚɡɧɢɰɭ ɜɥɢɹɧɢɹ ɤɚɠɞɨɝɨ ɮɚɤɬɨɪɚ ɧɚ ɩɪɨɰɟɫɫ. 
Ɍɚɤɨɣ ɩɨɞɯɨɞ ɞɚɟɬ ɧɚɦ ɜɨɡɦɨɠɧɨɫɬɶ ɜ ɞɚɥɶɧɟɣɲɟɦ ɪɟɝɭɥɢɪɨɜɚɬɶ ɫ ɩɨɦɨɳɶɸ 
ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɮɚɤɬɨɪɨɜ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ «ɭɫɢɥɢɜɚɬɶ» 
ɜɵɳɟɥɚɱɢɜɚɸɳɭɸ ɚɤɬɢɜɧɨɫɬɶ ɞɥɹ ɤɨɧɤɪɟɬɧɵɯ ɦɟɬɚɥɥɨɜ. 

Ȼɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɦɟɞɶ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ ɩɟɪɟɯɨɞɢɬ ɜ ɪɚɫɬɜɨɪ (98,0 %) ɭɠɟ ɧɚ 
ɬɪɟɬɶɢ ɫɭɬɤɢ ɩɨɫɬɚɧɨɜɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚ. ɉɪɢ ɷɬɨɦ, ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦɢ ɮɚɤɬɨɪɚɦɢ ɞɥɹ 
ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɦɟɞɢ ɢɯ ɬɟɯɧɨɝɟɧɧɵɯ ɨɬɯɨɞɨɜ ɐɈɎ Ʌɶɜɨɜɫɤɨ-ȼɨɥɵɧɫɤɨɝɨ ɭɝɨɥɶɧɨɝɨ 
ɛɚɫɫɟɣɧɚ,  ɹɜɥɹɥɢɫɶ ɫɨɨɬɧɨɲɟɧɢɢ ɮɚɡ (58,0), ɦɢɤɫɨɬɪɨɮɧɵɟ ɭɫɥɨɜɢɹ (23,3) ɢ ɞɨɛɚɜɥɟɧɢɟ 
ɤɭɥɶɬɭɪɵ (12,7). ɍɤɚɡɚɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɹɜɥɹɸɬɫɹ ɪɚɫɱɟɬɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɨɰɟɧɤɢ ɫɢɥɵ 
ɜɥɢɹɧɢɹ ɤɚɠɞɨɝɨ ɮɚɤɬɨɪɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ ɉɥɨɯɢɧɫɤɨɝɨ ɢ ɜɵɪɚɠɚɥɢɫɶ ɜ 
ɩɪɨɰɟɧɬɚɯ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɩɪɨɰɟɫɫ ɢɡɜɥɟɱɟɧɢɹ ɦɟɞɢ ɢɡ ɨɬɜɚɥɨɜ ɞɚɧɧɨɝɨ ɬɢɩɚ 
ɧɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ ɩɪɨɯɨɞɢɥ ɩɪɢ ɫɥɟɞɭɸɳɟɣ ɤɨɦɛɢɧɚɰɢɢ ɮɚɤɬɨɪɨɜ – A1B2C2D2.  

Ⱦɥɹ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɰɢɧɤɚ ɧɚɢɛɨɥɟɟ ɚɤɬɢɜɧɨɣ ɨɤɚɡɚɥɚɫɶ ɤɨɦɛɢɧɚɰɢɹ ɮɚɤɬɨɪɨɜ 
A1B3C3D3. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɭɪɨɜɧɢ ɭɤɚɡɵɜɚɸɬ ɧɚ ɬɪɟɛɨɜɚɧɢɟ ɛɨɥɶɲɟɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɨɪɝɚɧɢɤɢ ɢ ɤɨɥɢɱɟɫɬɜɚ ɞɨɛɚɜɥɟɧɧɨɣ ɤɭɥɶɬɭɪɵ ɩɪɢ ɦɟɧɶɲɟɦ ɫɨɞɟɪɠɚɧɢɢ ɠɟɥɟɡɚ ɜ ɢɫɯɨɞɧɨɦ 
ɪɚɫɬɜɨɪɟ (ɬɚɛɥ. 1).  Ɋɚɫɱɟɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɨɰɟɧɤɢ ɫɢɥɵ ɜɥɢɹɧɢɹ ɮɚɤɬɨɪɨɜ, ɛɵɥɢ ɫɯɨɞɧɵ ɫ 
ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɨ ɦɟɞɢ: ɫɨɨɬɧɨɲɟɧɢɟ ɮɚɡ (45,5), ɦɢɤɫɨɬɪɨɮɧɵɟ ɭɫɥɨɜɢɹ (19,4) ɢ ɞɨɛɚɜɥɟɧɢɟ 
ɤɭɥɶɬɭɪɵ (6,7). Ɇɚɤɫɢɦɭɦ ɢɡɜɥɟɱɟɧɢɹ ɪɟɝɢɫɬɪɢɪɨɜɚɥɢ ɧɚ 4-ɟ ɫɭɬɤɢ (≈20,0 %). Ʉɚɤ ɢ ɜ ɫɥɭɱɚɟ 
ɫ ɦɟɞɶɸ, ɞɨɛɚɜɥɟɧɢɟ ɤ ɧɟɫɬɟɪɢɥɶɧɨɦɭ ɫɭɛɫɬɪɚɬɭ, ɫɨɞɟɪɠɚɳɟɦɭ ɫɨɛɫɬɜɟɧɧɭɸ 
ɚɞɚɩɬɢɪɨɜɚɧɧɭɸ ɚɫɫɨɰɢɚɰɢɸ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɜɨɡɧɢɤɲɭɸ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢ 
ɯɪɚɧɟɧɢɢ ɨɬɜɚɥɨɜ, ɱɢɫɬɨɣ ɤɭɥɶɬɭɪɵ ɚɰɢɞɨɮɢɥɶɧɵɯ ɬɢɨɧɨɜɵɯ ɛɚɤɬɟɪɢɣ (ɮɚɤɬɨɪ D) ɩɨɜɵɲɚɥɨ 
ɫɤɨɪɨɫɬɶ  ɩɪɨɰɟɫɫɚ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɦɟɬɚɥɥɚ. ɉɨ ɥɢɬɟɪɚɬɭɪɧɵɦ ɞɚɧɧɵɦ ɷɬɨ ɨɛɴɹɫɧɹɟɬɫɹ 
ɭɜɟɥɢɱɟɧɢɟɦ ɦɚɝɧɢɬɧɨɣ ɮɪɚɤɰɢɢ ɜ ɨɛɪɚɛɨɬɚɧɧɨɣ ɛɚɤɬɟɪɢɚɥɶɧɵɦ ɪɚɫɬɜɨɪɨɦ ɪɭɞɟ, ɱɬɨ 
ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɚɫɤɪɵɜɚɟɦɨɫɬɢ ɠɟɥɟɡɨɫɨɞɟɪɠɚɳɢɯ  ɫɭɥɶɮɢɞɧɵɯ ɦɢɧɟɪɚɥɨɜ Д3Ж. 

   Ⱦɥɹ ɩɪɨɰɟɫɫɚ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɝɟɪɦɚɧɢɹ ɨɩɬɢɦɚɥɶɧɨɣ ɨɤɚɡɚɥɚɫɶ ɤɨɦɛɢɧɚɰɢɹ ɮɚɤɬɨɪɨɜ ɢ 
ɢɯ ɭɪɨɜɧɟɣ A2B1C2D3. Ʉɚɤ ɜɢɞɧɨ, ɨɧɚ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɤɨɦɛɢɧɚɰɢɣ ɞɥɹ ɞɪɭɝɢɯ 
ɦɟɬɚɥɥɨɜ. ȼ ɩɟɪɜɭɸ  ɨɱɟɪɟɞɶ ɫɨɨɬɧɨɲɟɧɢɟ ɮɚɡ ɢɡɦɟɧɟɧɨ ɜ ɫɬɨɪɨɧɭ ɭɜɟɥɢɱɟɧɢɹ ɬɜɟɪɞɨɣ ɮɚɡɵ 
(Ⱥ2) ȼɨ ɜɬɨɪɵɯ, ɦɵ ɧɚɛɥɸɞɚɥɢ ɬɪɟɛɨɜɚɧɢɟ ɤ ɫɨɡɞɚɧɢɸ ɦɢɤɨɬɪɨɮɧɵɯ ɭɫɥɨɜɢɣ (C2D3) ɩɪɢ 
ɦɚɤɫɢɦɚɥɶɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɠɟɥɟɡɚ (B1). Ɋɚɫɱɟɬ ɨɰɟɧɤɢ ɫɢɥɵ ɜɥɢɹɧɢɹ ɮɚɤɬɨɪɚ ɩɨɤɚɡɚɥ, ɱɬɨ 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɩɪɨɰɟɫɫɚ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɝɟɪɦɚɧɢɹ ɢɡ ɨɬɜɚɥɨɜ ɞɚɧɧɨɝɨ ɬɢɩɚ  
ɢɦɟɸɬ ɫɨɨɬɧɨɲɟɧɢɟ ɮɚɡ (17,9 %) ɢ ɩɪɢɫɭɬɫɬɜɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɚɯɚɪɨɜ (22,3 %). ɉɪɨɰɟɧɬ 
ɩɟɪɟɲɟɞɲɟɝɨ ɦɟɬɚɥɥɚ ɜ ɪɚɫɬɜɨɪ ɫɨɫɬɚɜɢɥ 59,15 % ɧɚ 7-ɟ ɫɭɬɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɛɵɥɨ ɩɨɤɚɡɚɧɨ ɡɧɚɱɢɦɨɫɬɶ ɩɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɨɩɬɢɦɢɡɚɰɢɢ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɛɢɨɜɵɳɟɥɚɱɢɜɚɧɢɹ ɢ ɞɚɥɶɧɟɣɲɢɣ ɩɨɬɟɧɰɢɚɥ ɞɥɹ 
ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ. 
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ȼɚɫɢɥɶєɜɚ Ɍ.ȼ., Ȼɥɚɣɞɚ ȱ.Ⱥ., ɋɥɸɫɚɪɟɧɤɨ Ʌ.ȱ., ɒɭɥɹɤɨɜɚ ɋ.Ɇ.  
Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȱ.ȱ. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɫɚ, ɍɤɪɚʀɧɚ 

 

ȼɂКɈРɂɋɌȺɇɇə РȱɁɇɂɏ ȽРɍɉ ȻȺКɌȿРȱɃ ɍ ȻȱɈɌȿɏɇɈɅɈȽȱɑɇɂɏ ɉРɈɐȿɋȺɏ 
ȼɂɅɍȽɈȼɍȼȺɇɇə ɆȿɌȺɅȱȼ 

 

The possibility of using two-stage sequential process of metals leaching from industrial waste of 

different origin using "silicate" and the bacteria are discussed. It was found that pre-treatment of 

substrates of  the silicate bacteria association contributed to a more efficient transition metals in 

solution 

 

Ɍɟɯɧɨɝɟɧɧɿ ɜɿɞɯɨɞɢ ɩɿɞɩɪɢєɦɫɬɜ ɝɿɪɧɢɱɨɞɨɛɭɜɧɨʀ ɿ ɩɟɪɟɪɨɛɥɹɸɱɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɦɚɸɬɶ  
ɫɤɥɚɞɧɢɣ ɦɿɧɟɪɚɥɨɝɿɱɧɢɣ ɫɤɥɚɞ, ɞɨ ɨɫɧɨɜɢ ɹɤɨɝɨ ɜɯɨɞɹɬɶ ɚɪɝɿɥɿɬɢ ɿ ɚɥɟɜɪɨɥɿɬɢ, ɦɿɫɬɹɬɶ 
ɡɧɚɱɧɭ ɤɿɥɶɤɿɫɬɶ ɤɪɟɦɧɿɸ, ɹɤɢɣ ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɫɢɥɨɤɫɚɧɨɜɢɯ  ɡɜ'ɹɡɤɚɯ, ɳɨ ɜɚɠɤɨ ɪɭɣɧɭɸɬɶɫɹ. 
ɍ ɬɟɯɧɨɝɟɧɧɢɯ ɜɿɞɯɨɞɚɯ ɦɟɬɚɥɢ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɤɪɢɫɬɚɥɿɱɧɿɣ ɪɟɲɿɬɰɿ, ɳɨ ɬɚɤɨɠ є ɩɪɢɱɢɧɨɸ ʀɯ 
ɭɬɪɭɞɧɟɧɨɝɨ ɪɭɣɧɭɜɚɧɧɹ. ɉɿɞɜɢɳɟɧɚ ɦɿɰɧɿɫɬɶ ɬɚɤɨʀ ɦɿɧɟɪɚɥɶɧɨʀ ɫɢɪɨɜɢɧɢ ɜɢɦɚɝɚє ɡɧɚɱɧɢɯ 
ɟɧɟɪɝɨɜɢɬɪɚɬ ɞɥɹ ʀɯ ɪɭɣɧɭɜɚɧɧɹ ɜ ɩɪɨɰɟɫɿ ɜɬɨɪɢɧɧɨʀ ɩɟɪɟɪɨɛɤɢ. ȼ ɞɚɧɢɣ ɱɚɫ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ 
ɛɚɝɚɬɨ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɡɞɚɬɧɿ ɪɭɣɧɭɜɚɬɢ ɤɪɢɫɬɚɥɿɱɧɭ ɪɟɲɿɬɤɭ ɬɜɟɪɞɢɯ ɜɿɞɯɨɞɿɜ ɿ ɜɢɬɹɝɭɜɚɬɢ ɡ 
ɧɢɯ ɦɟɬɚɥɢ. ȼ ɩɪɨɰɟɫɿ ɞɟɫɬɪɭɤɰɿʀ ɫɢɥɿɤɚɬɿɜ ɿ ɚɥɸɦɨɫɢɥɿɤɚɬɿɜ ɛɟɪɭɬɶ ɭɱɚɫɬɶ ɚɰɢɞɨɮɿɥɶɧɿ 
ɯɟɦɨɥɿɬɨɬɪɨɮɧɿ ɿ ɝɟɬɟɪɨɬɪɨɮɧɿ ɛɚɤɬɟɪɿʀ, ɝɪɢɛɢ. Ɉɫɬɚɧɧɿɦɢ ɪɨɤɚɦɢ ɨɬɪɢɦɚɧɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ 
ɞɚɧɿ ɩɨ ɪɭɣɧɭɜɚɧɧɸ ɫɢɥɿɤɚɬɧɢɦɢ ɛɚɤɬɟɪɿɹɦɢ ɤɜɚɪɰɭ, ɩɨɥɶɨɜɨɝɨ ɲɩɚɬɭ, ɚɥɸɦɨɫɢɥɿɤɚɬɿɜ 
Дəɯɨɧɬɨɜɚ, 2000Ж. Ʉɪɿɦ ɬɨɝɨ, ɜɿɞɨɦɨ, ɳɨ ɫɢɥɿɤɚɬɧɿ ɛɚɤɬɟɪɿʀ ɜɩɥɢɜɚɸɬɶ  ɧɚ ɜɫɤɪɢɜɚєɦɿɫɬɶ 
ɩɪɢɪɨɞɧɢɯ ɫɭɥɶɮɿɞɧɢɯ ɪɭɞ. ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɚɧɢɯ ɩɪɨ ɪɭɣɧɭɜɚɧɧɹ ɫɢɥɿɤɚɬɧɢɦɢ 
ɛɚɤɬɟɪɿɹɦɢ ɤɪɟɦɧɟɡɟɦɭ, ɪɿɡɧɢɯ ɝɪɭɩ ɫɢɥɿɤɚɬɿɜ ɿ ɚɥɸɦɨɫɢɥɿɤɚɬɨɜ ɜ ɬɟɯɧɨɝɟɧɧɢɯ ɜɿɞɯɨɞɚɯ 
ɩɪɚɤɬɢɱɧɨ ɧɟɦɚє. Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɞɨɫɥɿɞɠɟɧɶ ɜɢɡɧɚɱɚєɬɶɫɹ ɧɟɨɛɯɿɞɧɿɫɬɸ ɪɨɡɲɢɪɟɧɧɹ 
ɫɢɪɨɜɢɧɧɨʀ ɛɚɡɢ ɿ ɩɿɞɜɢɳɟɧɧɹ ɤɨɦɩɥɟɤɫɧɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɟɯɧɨɝɟɧɧɨʀ ɫɢɪɨɜɢɧɢ ɪɿɡɧɨɝɨ 
ɩɨɯɨɞɠɟɧɧɹ. 

Ɇɟɬɚ ɪɨɛɨɬɢ - ɨɰɿɧɢɬɢ ɦɨɠɥɢɜɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɢɥɿɤɚɬɧɢɯ ɿ ɬɿɨɧɨɜɢɯ ɛɚɤɬɟɪɿɣ ɜ 
ɩɪɨɰɟɫɿ ɞɜɨɫɬɚɞɿɣɧɨɝɨ ɜɢɥɭɝɨɜɭɜɚɧɧɹ ɦɟɬɚɥɿɜ ɡ ɬɟɯɧɨɝɟɧɧɢɯ ɜɿɞɯɨɞɿɜ.  

Ɇɚɬɟɪіɚɥɢ і ɦɟɬɨɞɢ ɞɨɫɥіɞɠɟɧɧɹ. ɍ ɪɨɛɨɬɿ ɜɢɤɨɪɢɫɬɚɧɿ ɬɟɯɧɨɝɟɧɧɿ ɜɿɞɯɨɞɢ ɜɭɝɿɥɶɧɨʀ 
(ɜɿɞɯɨɞɢ ɮɥɨɬɚɰɿɣɧɨɝɨ ɡɛɚɝɚɱɟɧɧɹ ɜɭɝɿɥɥɹ ɧɚ ɰɟɧɬɪɚɥɶɧɿɣ ɡɛɚɝɚɱɭɜɚɥɶɧɿɣ ɮɚɛɪɢɰɿ Ʌɶɜɿɜɫɶɤɨ-

ȼɨɥɢɧɫɶɤɨɝɨ ɜɭɝɿɥɶɧɨɝɨ ɛɚɫɟɣɧɭ – ɐɈɎ ɅȼȼȻ), ɟɧɟɪɝɟɬɢɱɧɨʀ (ɡɨɥɚ-ɲɥɚɤɢ Ⱦɨɛɪɨɬɜɿɪɫɶɤɿɣ 
ɬɟɩɥɨɟɥɟɤɬɪɨɫɬɚɧɰɿʀ – ȾɌȿɋ) ɿ ɝɥɢɧɨɡɟɦɧɨʀ (ɜɿɞɯɨɞɢ ɚɜɬɨɤɥɚɜɧɨɝɨ ɜɢɥɭɝɨɜɭɜɚɧɧɹ ɝɚɥɿɸ ɡ 
ɧɿɝɟɪɿɣɫɶɤɢɯ ɛɨɤɫɢɬɿɜ ɧɚ Ɇɢɤɨɥɚʀɜɫɶɤɨɦɭ ɝɥɢɧɨɡɟɦɧɨɦɭ ɡɚɜɨɞɿ - ɇȽɁ) ɩɪɨɦɢɫɥɨɜɨɫɬɿ. 
ɉɪɨɰɟɫ ɛɚɤɬɟɪɿɣɧɨɝɨ ɜɢɥɭɝɨɜɭɜɚɧɧɹ ɦɟɬɚɥɿɜ ɡ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɬɟɯɧɨɝɟɧɧɢɯ ɜɿɞɯɨɞɿɜ 
ɡɞɿɣɫɧɸɜɚɥɢ ɱɚɧɨɜɢɦ ɦɟɬɨɞɨɦ ɜ ɞɜɚ ɟɬɚɩɢ ɿɡ ɡɚɥɭɱɟɧɧɹɦ ɫɢɥɿɤɚɬɧɢɯ ɿ ɬɿɨɧɨɜɢɯ ɛɚɤɬɟɪɿɣ.  ɇɚ 
ɩɟɪɲɿɣ ɫɬɚɞɿʀ ɞɥɹ  ɤɪɚɳɨɝɨ ɪɨɡɬɢɧɭ ɦɿɧɟɪɚɥɶɧɨʀ ɫɢɪɨɜɢɧɢ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɫɢɥɿɤɚɬɧɿ 
ɛɚɤɬɟɪɿʀ, ɧɚ ɞɪɭɝɨɦɭ – ɞɥɹ ɟɮɟɤɬɢɜɧɨɝɨ ɩɟɪɟɯɨɞɭ ɪɿɞɤɿɫɧɢɯ ɿ ɬɨɤɫɢɱɧɢɯ ɦɟɬɚɥɿɜ ɡ ɬɜɟɪɞɨʀ 
ɮɚɡɢ ɞɨ ɪɨɡɱɢɧɭ - ɚɰɢɞɨɮɿɥɶɧɿ ɯɟɦɨɥɿɬɨɬɪɨɮɧɿ ɬɿɨɧɨɜɿ ɛɚɤɬɟɪɿʀ. ɉɪɢ ɜɢɥɭɝɨɜɭɜɚɧɧɿ 
ɬɟɯɧɨɝɟɧɧɢɯ ɜɿɞɯɨɞɿɜ ɫɢɥɿɤɚɬɧɢɦɢ ɛɚɤɬɟɪɿɹɦɢ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɫɟɥɟɤɬɢɜɧɟ ɫɟɪɟɞɨɜɢɳɟ                             
Ⱥ-27; ɩɪɢ ɪɨɛɨɬɿ ɡ ɬɿɨɧɨɜɢɦɢ ɛɚɤɬɟɪɿɹɦɢ – ɫɟɪɟɞɨɜɢɳɟ ɋɢɥɶɜɟɪɦɚɧɚ-Ʌɭɧɞɝɪɟɦɚ 9Ʉ. ɉɿɫɥɹ 
ɡɚɤɿɧɱɟɧɧɹ ɞɪɭɝɨɝɨ ɟɬɚɩɭ ɜɢɥɭɝɨɜɭɜɚɧɧɹ ɬɜɟɪɞɭ ɿ ɪɿɞɤɭ ɮɚɡɢ ɪɨɡɞɿɥɹɥɢ ɲɥɹɯɨɦ 
ɜɿɞɫɬɨɸɜɚɧɧɹ, ɩɨɬɿɦ ɞɨɫɥɿɞɠɭɜɚɥɢ ɦɟɬɨɞɚɦɢ ɯɿɦɿɱɧɨɝɨ ɿ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɿɱɧɨɝɨ  ɚɧɚɥɿɡɿɜ. 

Рɟɡɭɥɶɬɚɬɢ і ʀɯ ɨɛɝɨɜɨɪɟɧɧɹ. ɍ ɞɚɧɨɦɭ ɩɨɜɿɞɨɦɥɟɧɧɿ ɩɪɢɜɟɞɟɧɿ ɪɟɡɭɥɶɬɚɬɢ ɥɚɛɨɪɚɬɨɪɧɢɯ 
ɟɤɫɩɟɪɢɦɟɧɬɿɜ ɩɨɫɥɿɞɨɜɧɨʀ ɞɿʀ ɫɢɥɿɤɚɬɧɢɯ ɿ ɬɿɨɧɨɜɢɯ ɛɚɤɬɟɪɿɣ ɧɚ ɬɟɯɧɨɝɟɧɧɿ ɜɿɞɯɨɞɢ ɪɿɡɧɨɝɨ 
ɩɨɯɨɞɠɟɧɧɹ (ɪɢɫ. 1). Ⱥɧɚɥɿɡ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɫɜɿɞɱɢɬɶ ɩɪɨ ɬɟ, ɳɨ ɫɢɥɿɤɚɬɧɿ ɛɚɤɬɟɪɿʀ ɧɟ 
ɜɧɨɫɹɬɶ ɡɧɚɱɧɨɝɨ ɜɤɥɚɞɭ ɞɨ ɜɢɬɹɝɚɧɧɹ ɦɟɬɚɥɿɜ ɡ ɪɿɡɧɨʀ ɬɟɯɧɨɝɟɧɧɨʀ ɫɢɪɨɜɢɧɢ. ɉɟɪɟɯɿɞ 
ɪɟєɫɬɪɨɜɚɧɢɯ ɦɟɬɚɥɿɜ ɡ ɬɜɟɪɞɨʀ ɮɚɡɢ ɜ ɪɨɡɱɢɧ ɛɭɥɢ ɧɟɡɧɚɱɧɢɦɢ. ȼɿɞɦɿɱɟɧɨ ɫɟɥɟɤɬɢɜɧɟ 
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ɩɿɞɜɢɳɟɧɧɹ ɜɢɬɹɝɚɧɧɹ ɦɿɞɿ ɿɡ ɡɨɥɢ-ɜɢɧɨɫɿɜ ȾɌȿɋ ɿ ɩɨɪɿɞɧɢɯ ɜɿɞɜɚɥɿɜ ɅȼȼȻ ɩɿɫɥɹ 
ɩɨɩɟɪɟɞɧɶɨʀ ɨɛɪɨɛɤɢ ɫɢɥɿɤɚɬɧɢɦɢ ɛɚɤɬɟɪɿɹɦɢ.  

ɉɪɨɬɟ ɜ ɪɟɡɭɥɶɬɚɬɿ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɩɨɩɟɪɟɞɧɹ ɨɛɪɨɛɤɚ 
ɬɟɯɧɨɝɟɧɧɢɯ ɜɿɞɯɨɞɿɜ ɫɢɥɿɤɚɬɧɢɦɢ ɛɚɤɬɟɪɿɹɦɢ ɩɿɞɜɢɳɭє ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɬɹɝɚɧɧɹ ɦɟɬɚɥɿɜ ɜ 
ɞɪɭɝɿɣ ɫɬɚɞɿʀ. Ɇɚɛɭɬɶ ɚɫɨɰɿɚɰɿɹ ɫɢɥɿɤɚɬɧɢɯ ɛɚɤɬɟɪɿɣ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɧɢɠɟɧɧɹ ɦɿɰɧɨɫɬɿ ɨɤɫɢɞɭ 
ɤɪɟɦɧɿɣ, ɳɨ ɩɨɥɟɝɲɭє ɜɢɯɿɞ ɦɟɬɚɥɿɜ ɡ ɤɪɢɫɬɚɥɿɱɧɨʀ ɪɟɲɿɬɤɢ. 

 

 
 

Ɋɢɫ. 1. Ɋɟɡɭɥɶɬɚɬɢ ɜɢɥɭɱɟɧɧɹ ɦɟɬɚɥɿɜ ɡ ɬɟɯɧɨɝɟɧɧɢɯ ɜɿɞɯɨɞɿɜ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɫɢɥɿɤɚɬɧɢɯ ɬɚ 
ɬɿɨɧɨɜɢɯ ɛɚɤɬɟɪɿɣ 

ɉɪɢɦɿɬɤɢ: - 1 ɨɛɪɨɛɤɚ ɫɢɥɿɤɚɬɧɢɦɢ ɬɚ 2 ɬɿɨɧɨɜɢɦɢ ɛɚɤɬɟɪɿɹɦɢ 

 

Ɂɝɿɞɧɨ ɡ ɪɚɧɿɲ ɨɬɪɢɦɚɧɢɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ, ɛɚɤɬɟɪɿɣɧɟ ɜɢɥɭɝɨɜɭɜɚɧɧɹ ɦɟɬɚɥɿɜ ɡ ɜɿɞɯɨɞɿɜ 
ɇȽɁ ɬɿɥɶɤɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɚɰɢɞɨɮɿɥɶɧɢɯ ɯɟɦɨɥɿɬɨɬɪɨɮɧɢɯ ɛɚɤɬɟɪɿɣ  ɛɭɥɨ ɧɟɡɧɚɱɧɢɦ. ȼ 
ɭɦɨɜɚɯ ɧɚɲɢɯ ɟɤɫɩɟɪɢɦɟɧɬɿɜ ɞɜɨɫɬɚɞɿɣɧɚ ɨɛɪɨɛɤɚ ɜɿɞɯɨɞɿɜ ɝɥɢɧɨɡɟɦɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ 
ɩɪɢɜɨɞɢɥɚ ɞɨ ɡɧɚɱɧɨɝɨ ɩɿɞɜɢɳɟɧɧɹ ɫɬɭɩɟɧɸ ɜɢɥɭɝɨɜɭɜɚɧɧɹ ɦɟɬɚɥɿɜ.   

Ɉɬɪɢɦɚɧɿ ɧɚ ɩɿɞɫɬɚɜɿ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɞɚɧɿ ɞɨɡɜɨɥɹɸɬɶ ɪɨɡɪɨɛɢɬɢ ɪɟɤɨɦɟɧɞɚɰɿʀ, 
ɳɨ ɫɩɪɹɦɨɜɚɧɿ ɧɚ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɫɩɨɫɨɛɿɜ ɨɬɪɢɦɚɧɧɹ ɦɟɬɚɥɿɜ ɡ ɬɟɯɧɨɝɟɧɧɢɯ ɜɿɞɯɨɞɿɜ - ɫɥɿɞ 
ɪɨɡɝɥɹɧɭɬɢ ɦɨɠɥɢɜɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɨɫɥɿɞɨɜɧɨʀ ɞɜɨɫɬɚɞɿɣɧɨʀ ɨɛɪɨɛɤɢ ɬɟɯɧɨɝɟɧɧɢɯ 
ɜɿɞɯɨɞɿɜ ɫɢɥɿɤɚɬɧɢɦɢ ɿ ɬɿɨɧɨɜɢɦɢ ɛɚɤɬɟɪɿɹɦɢ. 
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ȼɟɥɢɤɫɚɪ ɋ. Ƚ. , Ʌɟɦɚɧɨɜɚ ɇ.Ȼ.  
ɂɧɫɬɢɬɭɬ ɝɟɧɟɬɢɤɢ, ɮɢɡɢɨɥɨɝɢɢ ɢ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ ȺɇɆ, Ʉɢɲɢɧɷɭ, Ɇɨɥɞɨɜɚ 

 

BɅɂəɇɂȿ КɈɆȻɂɇȺɐɂɂ ɆɂКРɈɗɅȿɆȿɇɌɈȼ ɂ ȻȺКɌȿРɂȺɅɖɇɕɏ 
ɒɌȺɆɆɈȼ ɇȺ ɎɈɌɈɋɂɇɌȿɌɂɑȿɋКɍɘ ȺКɌɂȼɇɈɋɌɖ ɅɂɋɌɖȿȼ ɂ РɈɋɌ 

ɋȺɀȿɇɐȿȼ ȼɂɇɈȽРȺȾȺ 
 

Analysis of the experimental data obtained in controlled and field conditions in the open was 

significantly shows that the use of bacterial products (metabolites suspensions and three strains of 

microorganisms) together with a half dose of microelements Microcom-B complex significantly 

improves the growth and development of the seedlings of grapes. This is a consequence of 

improving the conditions of food and metabolic processes of plants. The use of microorganisms 

with trace elements complex makes it possible to reduce the amount of fertilizer used and reduce the 

environmental burden on the environment. 
 

ȼɜɟɞɟɧɢɟ. Ɇɧɨɝɨɥɟɬɧɢɟ ɤɭɥɶɬɭɪɵ, ɜ ɱɚɫɬɧɨɫɬɢ ɜɢɧɨɝɪɚɞ, ɩɨɞɜɟɪɝɚɸɬɫɹ ɞɟɣɫɬɜɢɸ 
ɪɚɡɥɢɱɧɵɯ ɫɬɪɟɫɫ-ɮɚɤɬɨɪɨɜ: ɧɚɪɭɲɟɧɢɟ ɛɚɥɚɧɫɚ ɩɢɬɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɧɢɡɤɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɟɪɢɨɞ ɝɥɭɛɨɤɨɝɨ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɨɤɨɹ, ɡɚɝɪɹɡɧɟɧɢɟ ɩɨɱɜɵ ɨɫɬɚɬɤɚɦɢ 
ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɩɟɫɬɢɰɢɞɨɜ. ɉɪɢ ɷɬɨɦ ɡɚɦɟɬɧɨ ɭɯɭɞɲɚɟɬɫɹ ɫɨɫɬɚɜ ɢ 
ɤɨɥɢɱɟɫɬɜɨ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɩɨɱɜɟ. ɂɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɜɟɞɟɧɧɵɟ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ, 
ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɧɨɜɵɟ ɛɢɨɬɟɯɧɨɥɨɝɢɢ, ɜ ɱɚɫɬɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɨɫɬɨɫɬɢɦɭɥɢɪɭɸɳɢɯ 
ɛɚɤɬɟɪɢɣ (PGPȼ),  ɩɨɡɜɨɥɹɸɬ  ɩɨ-ɧɨɜɨɦɭ ɜɡɝɥɹɧɭɬɶ ɧɚ ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɢɬɚɧɢɹ 
ɪɚɫɬɟɧɢɣ ɜ ɨɧɬɨɝɟɧɟɡɟ ɢ ɢɯ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɭɫɥɨɜɢɹɦ ɩɪɨɢɡɪɚɫɬɚɧɢɹ [1-4]. 

ɗɬɨ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɡɞɨɪɨɜɨɝɨ ɩɨɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɡɚɤɥɚɞɤɢ 
ɧɨɜɵɯ ɦɧɨɝɨɥɟɬɧɢɯ ɩɥɚɧɬɚɰɢɣ ɜɢɧɨɝɪɚɞɧɢɤɨɜ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɤɚɱɟɫɬɜɨ ɫɚɠɟɧɰɟɜ ɜɨ ɦɧɨɝɨɦ 
ɡɚɜɢɫɢɬ ɨɬ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɬɚɬɭɫɚ ɩɨɱɜɵ ɢ ɪɚɫɬɟɧɢɣ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ 
ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɭɥɭɱɲɢɬɶ ɩɢɬɚɧɢɟ ɪɚɫɬɟɧɢɣ, ɤɨɪɧɟɨɛɪɚɡɨɜɚɧɢɟ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ - 

ɤɚɱɟɫɬɜɨ ɫɚɠɟɧɰɟɜ.  Ɇɟɯɚɧɢɡɦɵ ɞɟɣɫɬɜɢɹ PGPȼ ɧɚ ɪɚɫɬɟɧɢɹ ɩɨɥɧɨɫɬɶɸ ɟɳɟ ɧɟ ɢɡɭɱɟɧɵ, ɧɨ 
ɢɯ ɨɫɧɨɜɧɨɣ ɷɮɮɟɤɬ ɫɜɹɡɚɧ ɫ ɩɪɨɞɭɰɢɪɨɜɚɧɢɟɦ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ ɢ  
ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɪɨɫɬ ɪɚɫɬɟɧɢɣ [5-6]. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɡɭɱɟɧɢɹ 
ɞɟɣɫɬɜɢɹ ɫɭɫɩɟɧɡɢɣ ɢ ɦɟɬɚɛɨɥɢɬɨɜ ɬɪɟɯ ɲɬɚɦɦɨɜ ɫɚɩɪɨɮɢɬɧɵɯ ɛɚɤɬɟɪɢɣ ɧɚ ɫɨɞɟɪɠɚɧɢɟ 
ɯɥɨɪɨɮɢɥɥɚ ɜ ɥɢɫɬɶɹɯ ɫɚɠɟɧɰɟɜ ɜɢɧɨɝɪɚɞɚ, ɮɨɬɨɫɢɧɬɟɬɢɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ, ɪɨɫɬ ɩɨɛɟɝɨɜ ɢ 
ɤɨɪɧɟɣ, ɱɬɨ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɨɩɪɟɞɟɥɹɟɬ ɤɨɥɢɱɟɫɬɜɨ ɢ ɤɚɱɟɫɬɜɨ ɩɨɥɭɱɟɧɧɨɝɨ ɜ ɩɢɬɨɦɧɢɤɟ 
ɩɨɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɧɨɜɵɯ ɜɢɧɨɝɪɚɞɧɵɯ ɩɥɚɧɬɚɰɢɣ. 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɭɤɨɪɟɧɟɧɧɵɟ ɱɟɪɟɧɤɢ ɜɢɧɨɝɪɚɞɚ (ɫɨɪɬɚ 
Ʉɨɞɪɢɧɫɤɢɣ ɢ ɉɪɟɡɟɧɬɚɛɟɥɶɧɵɣ) ɜɵɫɚɠɢɜɚɥɢ ɜ ɩɥɚɫɬɢɤɨɜɵɟ ɜɟɞɪɚ ɨɛɴɟɦɨɦ 12 ɤɝ ɩɨɱɜɵ  - ɜ 
ɜɟɝɟɬɚɰɢɨɧɧɨɦ ɤɨɦɩɥɟɤɫɟ  ɢ ɜ ɡɚɪɚɧɟɟ ɩɪɢɝɨɬɨɜɥɟɧɧɵɟ ɛɨɪɨɡɞɵ – ɜ ɩɨɥɟɜɨɦ ɨɩɵɬɟ. ɉɨɱɜɚ – 

ɱɟɪɧɨɡɟɦ ɤɚɪɛɨɧɚɬɧɵɣ ɫɥɚɛɨɫɭɝɥɢɧɢɫɬɵɣ. Ⱦɜɭɯɫɭɬɨɱɧɵɟ ɫɭɫɩɟɧɡɢɢ  ɲɬɚɦɦɨɜ ɛɚɤɬɟɪɢɣ 
Azotobacter chroococcum, Bacillus  subtilis  ɢ Pseudomonas fluorescens, c ɬɢɬɪɨɦ107 ɄɈȿ/ɦɥ 
ɜɧɨɫɢɥɢ ɜ ɩɨɱɜɭ ɩɪɢ  ɩɨɫɚɞɤɟ ɱɟɪɟɧɤɨɜ ɜ ɩɨɱɜɭ. Ⱦɥɹ ɧɟɤɨɪɧɟɜɨɣ ɩɨɞɤɨɪɦɤɢ ɪɚɫɬɟɧɢɣ ɜ 
ɩɪɨɰɟɫɫɟ ɜɟɝɟɬɚɰɢɢ ɢɫɩɨɥɶɡɨɜɚɥɢ ɩɪɨɞɭɤɬɵ ɦɟɬɚɛɨɥɢɡɦɚ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ  
ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɫɭɫɩɟɧɡɢɣ. Ɋɚɫɬɟɧɢɹ ɨɩɪɵɫɤɢɜɚɥɢ ɬɪɟɯɤɪɚɬɧɨ 
ɦɟɬɚɛɨɥɢɬɚɦɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɨɬɞɟɥɶɧɨ ɢ ɫɨɜɦɟɫɬɧɨ  ɫ ɩɨɥɨɜɢɧɧɨɣ ɞɨɡɨɣ ɫɩɟɰɢɚɥɶɧɨ 
ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɧɚɦɢ  ɞɥɹ ɜɢɧɨɝɪɚɞɚ ɤɨɦɩɥɟɤɫɚ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ Ɇɢɤɪɨɤɨɦ-ȼȺ.  

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɮɨɬɨɫɢɧɬɟɡɚ ɨɩɪɟɞɟɥɹɥɢ ɫ ɩɨɦɨɳɶɸ ɩɨɪɬɚɬɢɜɧɨɝɨ ɩɪɢɛɨɪ  LCI, 

ɫɨɞɟɪɠɚɧɢɟ ɮɨɬɨɫɢɧɬɟɬɢɱɟɫɤɢɯ ɩɢɝɦɟɧɬɨɜ -  ɜ ɚɰɟɬɨɧɨɜɨɣ ɜɵɬɹɠɤɟ. 
Рɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ. ȼɧɟɫɟɧɢɟ ɜ ɩɨɱɜɭ ɫɭɫɩɟɧɡɢɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɢ ɧɟɤɨɪɧɟɜɚɹ 

ɩɨɞɤɨɪɦɤɚ ɪɚɫɬɟɧɢɣ ɦɟɬɚɛɨɥɢɬɚɦɢ ɷɬɢɯ ɲɬɚɦɦɨɜ ɫɨɜɦɟɫɬɧɨ ɫ ɤɨɦɩɥɟɤɫɨɦ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ 
ɡɚɦɟɬɧɨ ɩɨɜɵɫɢɥɢ ɫɭɦɦɚɪɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɯɥɨɪɨɮɢɥɥɚ ɜ ɥɢɫɬɶɹɯ. ɉɪɢɦɟɧɟɧɢɟ ɤɨɦɛɢɧɚɰɢɢ 
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ɦɟɬɚɛɨɥɢɬɨɜ ɬɪɟɯ ɲɬɚɦɦɨɜ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ (1:1:1) ɜ ɩɨɥɨɜɢɧɧɨɣ ɞɨɡɟ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ 0,5 
ɞɨɡɵ ɤɨɦɩɥɟɤɫɚ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ Ɇɢɤɪɨɤɨɦ-ȼ  ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ ɩɨɜɵɲɟɧɢɸ ɫɭɦɦɚɪɧɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɯɥɨɪɨɮɢɥɥɚ (ɚ + b) ɜ ɥɢɫɬɶɹɯ ɧɚ 118,57 % ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɶɧɵɦ 
ɜɚɪɢɚɧɬɨɦ. ɋɭɦɦɚ ɯɥɨɪɨɮɢɥɥɚ ɭɜɟɥɢɱɢɜɚɥɚɫɶ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɡɚ ɫɱɟɬ ɯɥɨɪɨɮɢɥɥɚ b. 

ɋɨɨɬɧɨɲɟɧɢɟ ɮɨɪɦ ɚ ɢ b ɢɡɦɟɧɹɥɨɫɶ ɩɨ ɜɚɪɢɚɧɬɚɦ ɨɩɵɬɨɜ ɜ ɩɪɟɞɟɥɚɯ 2,01-2,09. Ʉɨɥɢɱɟɫɬɜɨ 
ɤɚɪɨɬɢɧɨɢɞɨɜ, ɤɚɤ ɩɪɚɜɢɥɨ, ɛɵɥɨ ɧɚ ɭɪɨɜɧɟ ɤɨɧɬɪɨɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ ɢɥɢ ɧɢɠɟ ɟɝɨ. 

Ɉɬɦɟɱɟɧɨ ɭɜɟɥɢɱɟɧɢɟ  ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɬɪɚɧɫɩɢɪɚɰɢɢ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɜɧɟɫɟɧɢɢ ɜ ɩɨɱɜɭ 
ɫɭɫɩɟɧɡɢɢ Ps. fluorescens + Az. chroococcum ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɤɨɪɧɟɜɨɣ ɩɨɞɤɨɪɦɤɟ ɪɚɫɬɟɧɢɣ 
ɫɭɫɩɟɧɡɢɟɣ ɢɥɢ ɦɟɬɚɛɨɥɢɬɚɦɢ ɷɬɢɯ ɲɬɚɦɦɨɜ ɫ ɞɨɛɚɜɥɟɧɢɟɦ  ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ. ȼ ɷɬɢɯ ɠɟ 
ɜɚɪɢɚɧɬɚɯ ɨɬɦɟɱɟɧɚ ɛɨɥɟɟ ɜɵɫɨɤɚɹ ɭɫɬɶɢɱɧɚɹ ɩɪɨɜɨɞɢɦɨɫɬɶ, ɫɚɦɚɹ ɧɢɡɤɚɹ -  ɜ ɤɨɧɬɪɨɥɶɧɨɦ 
ɜɚɪɢɚɧɬɟ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɮɨɬɨɫɢɧɬɟɡɚ ɥɢɫɬɶɟɜ ɫɚɠɟɧɰɟɜ ɜ ɫɨɫɭɞɚɯ ɫɨɫɬɚɜɢɥɚ ɜ ɤɨɧɬɪɨɥɶɧɨɦ 
ɜɚɪɢɚɧɬɟ 6,89±2,31, ɚ ɜ ɜɚɪɢɚɧɬɚɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɭɫɩɟɧɡɢɢ ɢɥɢ ɦɟɬɚɛɨɥɢɬɨɜ ɛɚɤɬɟɪɢɣ ɢ 
ɤɨɦɩɥɟɤɫɚ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ ɨɧɚ ɜɚɪɶɢɪɨɜɚɥɚ ɜ ɩɪɟɞɟɥɚɯ 7,71±0,52 - 9,29±2,57 Mmol/m

2
/sec.  

Ⱥɧɚɥɢɡ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɫɚɠɟɧɰɟɜ  ɩɪɢ ɢɯ ɜɵɤɨɩɤɟ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɜɨ ɜɫɟɯ 
ɜɚɪɢɚɧɬɚɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ  ɢ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ ɜɟɫ ɢ ɨɛɳɚɹ ɞɥɢɧɚ ɤɨɪɧɟɣ, 
ɪɨɫɬ ɢ ɜɵɡɪɟɜɚɧɢɟ  ɨɞɧɨɥɟɬɧɢɯ ɩɨɛɟɝɨɜ ɛɵɥɢ ɜɵɲɟ  ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɶɧɵɦɢ 
ɪɚɫɬɟɧɢɹɦɢ. ɋɨɜɦɟɫɬɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɧɢɠɟɧɧɵɯ ɞɨɡ ɤɨɦɩɥɟɤɫɚ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ ɢ 
ɦɟɬɚɛɨɥɢɬɨɜ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɧɚɢɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɫɬɢɦɭɥɢɪɨɜɚɧɨ ɪɨɫɬ ɢ ɪɚɡɜɢɬɢɟ 
ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɵ (186.26 % ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɚɫɬɟɧɢɹɦɢ ɤɨɧɬɪɨɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ). ȼɚɠɧɨ 
ɬɚɤɠɟ ɬɨ, ɱɬɨ ɧɚ ɷɬɢɯ ɫɚɠɟɧɰɚɯ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ ɪɚɡɜɢɜɚɸɬɫɹ ɦɟɥɤɢɟ ɩɢɬɚɸɳɢɟ ɤɨɪɧɢ. 
ɇɚɞɡɟɦɧɚɹ ɱɚɫɬɶ ɫɚɠɟɧɰɟɜ ɜɨ ɜɫɟɯ ɜɚɪɢɚɧɬɚɯ, ɝɞɟ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɤɨɪɧɟɜɵɟ ɢ 
ɧɟɤɨɪɧɟɜɵɟ ɩɨɞɤɨɪɦɤɢ, ɛɵɥɚ ɪɚɡɜɢɬɚ ɥɭɱɲɟ, ɱɟɦ ɜ ɤɨɧɬɪɨɥɶɧɨɦ ɜɚɪɢɚɧɬɟ. ɇɚɢɛɨɥɶɲɢɣ 
ɩɪɢɪɨɫɬ ɩɨɛɟɝɨɜ ɨɬɦɟɱɟɧ ɩɪɢ ɧɟɤɨɪɧɟɜɨɣ ɩɨɞɤɨɪɦɤɟ ɪɚɫɬɟɧɢɣ ɦɟɬɚɛɨɥɢɬɚɦɢ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɨɬɞɟɥɶɧɨ ɢ ɫɨɜɦɟɫɬɧɨ ɫ ɦɢɤɪɨɷɥɟɦɟɧɬɚɦɢ. 
ȼɵɜɨɞɵ.   

1. ɍɫɬɚɧɨɜɥɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɜɦɟɫɬɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɫɭɫɩɟɧɡɢɢ ɢɥɢ ɦɟɬɚɛɨɥɢɬɨɜ  
ɫɚɩɪɨɮɢɬɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɢ ɤɨɦɩɥɟɤɫɚ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɪɨɫɬɚ ɢ 
ɪɚɡɜɢɬɢɹ  ɤɨɪɧɟɣ ɢ ɩɨɛɟɝɨɜ ɫɚɠɟɧɰɟɜ ɜɢɧɨɝɪɚɞɚ, ɱɬɨ  ɨɱɟɧɶ ɜɚɠɧɨ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 
ɤɨɥɢɱɟɫɬɜɚ ɢ ɤɚɱɟɫɬɜɚ ɩɨɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

2. ɂɫɩɨɥɶɡɨɜɚɧɢɟ  ɦɟɬɚɛɨɥɢɬɨɜ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜ ɞɜɚ ɪɚɡɚ ɫɧɢɡɢɬɶ 
ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ ɜ ɤɨɦɩɥɟɤɫɟ Ɇɢɤɪɨɤɨɦ ȼ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ 
ɫɚɠɟɧɰɟɜ, ɱɬɨ ɫɧɢɠɚɟɬ ɜɨɡɦɨɠɧɨɟ  ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɡɚ ɫɱɟɬ ɭɦɟɧɶɲɟɧɢɹ 
ɤɨɥɢɱɟɫɬɜɚ ɩɪɢɦɟɧɹɟɦɵɯ ɯɢɦɢɱɟɫɤɢɯ ɭɞɨɛɪɟɧɢɣ. 
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ȼіɧɧіɤɨɜ Ⱥ.ȱ., ȼɨɪɨɧɤɨɜɚ Ɉ.ɋ., Ⱦɪɟɝɜɚɥɶ Ɉ.Ⱥ., ɑɟɪɟɜɚɱ ɇ.ȼ. 
Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. Ɉɥɟɫɹ Ƚɨɧɱɚɪɚ, Ⱦɧɿɩɪɨ, ɍɤɪɚʀɧɚ 

 

ɏȺРȺКɌȿРɂɋɌɂКȺ ȺКɌɂȼɇɈɋɌȱ КɈɆɉɅȿКɋɇɈȽɈ ȱɇɋȿКɌɂɐɂȾɇɈȽɈ 
ɉРȿɉȺРȺɌɍ ɇȺ ɈɋɇɈȼȱ BACILLUS THURINGIENSIS I BEAUVERIA BASSIANA 

 

The complex bacterial preparation "Baktofungin-LS» based on bacteria Bacillus thuringiensis 

IMB-7186 and fungus Beauveria bassiana IMB-F-100 043 which showed high effectiveness against 

the order Lepidoptera (colorado potato beetle, tobacco thrips and spider mites) and caused the 

death of more than 77,3 % of animal unit has been developed.  For these microorganisms was 

shown possibility of co-culture which significantly simplifies and reduces the cost of technology to 

produce of  complex biopreparation 

 

ɇɚɣɛɿɥɶɲ ɩɟɪɫɩɟɤɬɢɜɧɢɦ ɜɜɚɠɚєɬɶɫɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɿɤɪɨɛɧɢɯ ɩɪɟɩɚɪɚɬɿɜ ɧɚ ɨɫɧɨɜɿ 
ɟɧɬɨɦɨɩɚɬɨɝɟɧɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ – ɩɪɢɪɨɞɧɢɯ ɩɚɪɚɡɢɬɿɜ ɲɤɿɞɥɢɜɢɯ ɤɨɦɚɯ. Ɍɚɤɿ ɩɪɟɩɚɪɚɬɢ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɜɢɫɨɤɨɸ ɫɩɟɰɢɮɿɱɧɿɫɬɸ ɿɧɫɟɤɬɢɰɢɞɧɨʀ ɞɿʀ, ɛɟɡɩɟɱɧɿɫɬɸ ɞɥɹ ɪɨɫɥɢɧ, 
ɤɨɪɢɫɧɢɯ ɤɨɦɚɯ, ɪɢɛ, ɬɟɩɥɨɤɪɨɜɧɢɯ ɬɜɚɪɢɧ ɬɚ ɥɸɞɢɧɢ (Ʉɚɧɞɵɛɢɧ ɇ.ȼ. ɢ ɫɨɚɜɬ., 2009, 
ɉɚɬɵɤɚ Ɍ.ɂ. ɢ ɫɨɚɜɬ., 2009).  

Ɇɟɬɨɸ ɪɨɛɨɬɢ ɛɭɥɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɟɮɟɤɬɢɜɧɨɫɬɿ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɪɟɩɚɪɚɬɭ ɧɚ ɨɫɧɨɜɿ 
ɟɧɬɨɦɨɩɚɬɨɝɟɧɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ Bacillus thuringiensis var. thuringiensis IMB-7186 ɿ ɝɪɢɛɚ 
Beauveria bassiana IMB-F-100 043. 

ɍ ɪɨɛɨɬɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɲɬɚɦɢ ɟɧɬɨɦɨɩɚɬɨɝɟɧɧɢɯ ɛɚɤɬɟɪɿɣ ɬɚ ɝɪɢɛɿɜ, ɹɤɿ ɛɭɥɢ ɜɢɞɿɥɟɧɿ 
ɿɡ 170 ɡɚɝɢɛɥɢɯ ɤɨɥɨɪɚɞɫɶɤɢɯ ɠɭɤɿɜ. ȱɞɟɧɬɢɮɿɤɚɰɿɸ ɜɢɞɿɥɟɧɢɯ ɛɚɤɬɟɪɿɣ ɩɪɨɜɨɞɢɥɢ ɡɚ 
ɩɨɪɿɜɧɹɧɧɹ ʀɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɡ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɛɚɤɬɟɪɿɣ, ɧɚɜɟɞɟɧɢɦɢ ɭ ɜɢɡɧɚɱɧɢɤɭ Ȼɟɪɝɿ 
(HШХЭJ.G.ОЭ КХХ., 1994) ɬɚ ɡɝɿɞɧɨ ɫɯɟɦɢ Ɉ. LвsОЧМШ (Ʉɚɧɞɵɛɢɧ ɇ.ȼ. ɢ ɞɪ., 2009). ȱɞɟɧɬɢɮɿɤɚɰɿɸ 
ɜɢɞɿɥɟɧɢɯ ɝɪɢɛɿɜ ɩɪɨɜɨɞɢɥɢ ɡɝɿɞɧɨ ɡ «ȼɢɡɧɚɱɧɢɤɨɦ ɟɧɬɨɦɨɮɿɥɶɧɢɯ ɝɪɢɛɿɜ» (Ʉɨɜɚɥɶ ɗ.Ɂ., 
1974). ȱɧɫɟɤɬɢɰɢɞɧɭ ɚɤɬɢɜɧɿɫɬɶ ɟɧɬɨɦɨɩɚɬɨɝɟɧɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɜɢɡɧɚɱɚɥɢ ɜ 
ɥɚɛɨɪɚɬɨɪɧɢɯ ɭɦɨɜɚɯ ɩɪɢ ɡɚɪɚɠɟɧɧɿ ɥɢɱɢɧɨɤ ɤɨɥɨɪɚɞɫɶɤɨɝɨ ɠɭɤɚ (Leptinotarsa decemlineata) 

ɿ ɥɢɫɬɨɤɪɭɬɤɢ ɜɫɟʀɞɧɨʀ (Archips podana). Ⱦɨɡɭ ɫɩɨɪ, ɹɤɚ ɜɢɤɥɢɤɚє 50% ɡɚɝɢɛɟɥɶ (LK50) 

ɜɢɡɧɚɱɚɥɢ ɡɚ ɦɟɬɨɞɨɦ ɋɩɿɪɦɟɧɚ-Ʉɟɪɛɟɪɚ (Ʌɨɬɚɪ Ɂ., 1976). ɍ ɜɢɩɚɞɤɭ ɡɚɝɢɛɟɥɿ ɤɨɦɚɯ ɭ 
ɤɨɧɬɪɨɥɿ ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ ɱɚɫɬɤɢ ɡɚɝɢɛɥɢɯ ɤɨɦɚɯ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɮɨɪɦɭɥɭ Ⱥɛɛɨɬɚ (Ʉɨɪɨɥɶ 
ɂ.Ɍ., 1993). Ⱦɥɹ ɨɰɿɧɤɢ ɞɨɫɬɨɜɿɪɧɨɫɬɿ ɜɿɞɦɿɧɧɨɫɬɟɣ ɜɢɛɿɪɨɤ, ɳɨ ɩɨɪɿɜɧɸɜɚɥɢɫɹ, ɜɢɡɧɚɱɚɥɢ Э-
ɤɪɢɬɟɪɿɣ ɋɬɶɸɞɟɧɬɚ ɩɪɢ 5% ɪɿɜɧɿ ɡɧɚɱɢɦɨɫɬɿ. 

Ɂɚ ɫɭɦɿɫɧɨɝɨ ɿɧɮɿɤɭɜɚɧɧɹ ɲɬɚɦɚɦɢ Bacillus thuringiensis var. thuringiensis IMB-7186 ɿ ɝɪɢɛɚ 
Beauveria bassiana  IMB-F-100 043 ɥɢɱɢɧɨɤ ɥɢɫɬɨɤɪɭɬɤɢ ɜɫɟʀɞɧɨʀ, ɚɦɟɪɢɤɚɧɫɶɤɨɝɨ ɛɿɥɨɝɨ 
ɦɟɬɟɥɢɤɚ ɬɚ ɝɨɪɧɨɫɬɚєɜɨʀ ɩɥɨɞɨɜɨʀ ɦɨɥɿ ɜɿɞɦɿɱɟɧɨ ʀɯ ɿɧɝɿɛɭɸɱɢɣ ɜɩɥɢɜ ɧɚ ɤɨɦɚɯ (ɬɚɛɥ. 1).  

  

Ɍɚɛɥɢɰɹ 1. Ʉɨɦɩɥɟɤɫɧɚ ɞɿɹ B. thuringiensis IMB-7186 ɿ B. bassiana IMB-F-100 043 ɩɪɨɬɢ 
ɪɿɡɧɢɯ ɤɨɦɚɯ-ɲɤɿɞɧɢɤɿɜ 

 

ȿɧɬɨɦɨɩɚɬɨɝɟɧɢ 

Ɂɚɝɢɛɟɥɶ ɥɢɱɢɧɨɤ, % 

LОptТnɨtКrsК 
decemlineata     

ɧɚ 7 ɞɨɛɭ 

Hyphantria 

cunea  

ɧɚ 10 ɞɨɛɭ 

Archips 

podana  

ɧɚ 4 ɞɨɛɭ 

Hyponomeuta 

padellus 

ɧɚ 6 ɞɨɛɭ 

B. thuringiensis IMB-7186 66,6 ±2,1* 40,0 ±2,7* 92,0 ± 1,3 92,8± 2,7 

B. bassiana IMB-F-100 043 64,0 ± 1,6* 67,0 ± 3,4 68,0 ± 3,3* 26,4 ± 2,0* 

Ʉɨɦɩɥɟɤɫ 

B. thuringiensis IMB-7186 ɬɚ 
B. bassiana IMB-F-100 043 

77,3 ±1,6 69,0 ± 2,9 93,3 ± 2,1 93,6 ± 2,7 

Ʉɨɧɬɪɨɥɶɧɿ ɤɨɦɚɯɢ 5,3 ± 1,3 7,0± 2,0 6,7 ± 2,1 7,2 ± 1,5 
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Ⱥɦɟɪɢɤɚɧɫɶɤɢɣ ɛɿɥɢɣ ɦɟɬɟɥɢɤ ɛɭɜ ɛɿɥɶɲ ɱɭɬɥɢɜɢɦ ɞɨ B. bassiana, ɚ ɥɢɫɬɨɤɪɭɬɤɚ ɜɫɟʀɞɧɚ 
ɬɚ ɝɨɪɧɨɫɬɚєɜɚ ɩɥɨɞɨɜɚ ɦɿɥɶ – ɞɨ ȼ. thuringiensis. Ȼɚɤɬɟɪɿɚɥɶɧɨ-ɝɪɢɛɧɢɣ ɤɨɦɩɥɟɤɫ ɩɪɢɡɜɨɞɢɜ 
ɞɨ ɨɬɪɢɦɚɧɧɹ ɬɚɤɨɝɨ ɠ ɪɟɡɭɥɶɬɚɬɭ, ɳɨ ɿ ɩɪɢ ɡɚɪɚɠɟɧɧɿ ɛɿɥɶɲ ɫɢɥɶɧɢɦ ɿɡ ɞɜɨɯ ɩɚɬɨɝɟɧɿɜ.  

ɍ ɬɨɣ ɠɟ ɱɚɫ ɫɦɟɪɬɧɿɫɬɶ ɥɢɱɢɧɨɤ ɤɨɥɨɪɚɞɫɶɤɨɝɨ ɠɭɤɚ ɡɚ ɫɭɦɿɫɧɨʀ ɞɿʀ ɩɚɬɨɝɟɧɿɜ (77,3 %) 

ɩɟɪɟɜɢɳɭɜɚɥɚ ɫɦɟɪɬɧɿɫɬɶ, ɨɬɪɢɦɚɧɭ ɡɚ ɨɛɪɨɛɤɢ ɤɨɠɧɢɦ ɿɡ ɤɨɦɩɨɧɟɧɬɿɜ ɤɨɦɩɥɟɤɫɭ (66,6 ɬɚ 
64,0 % ɞɥɹ B. thuringiensisɬɚ B. bassiana, ɜɿɞɩɨɜɿɞɧɨ). 

ɍ ɦɿɤɪɨɜɟɝɟɬɚɰɿɣɧɢɯ ɞɨɫɥɿɞɚɯ ɲɬɚɦ B. thuringiensis ɜɢɹɜɢɜ ɛɿɥɶɲɭ ɟɮɟɤɬɢɜɧɿɫɬɶ ɞɨ 
ɩɚɜɭɬɢɧɧɨɝɨ ɤɥɿɳɚ, ɚ B. bassiana – ɞɨ ɬɸɬɸɧɨɜɨɝɨ ɬɪɢɩɫɭ. ɋɭɦɿɫɧɿ ɡɚɪɚɠɟɧɧɹ ɦɚɥɢ ɬɚɤɭ ɠ 
ɟɮɟɤɬɢɜɧɿɫɬɶ, ɹɤ ɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɛɿɥɶɲ ɫɢɥɶɧɨɝɨ ɡ ɞɜɨɯ ɩɚɬɨɝɟɧɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ (ɬɚɛɥ. 2). 

 

Ɍɚɛɥɢɰɹ 2. Ʉɨɦɩɥɟɤɫɧɚ ɞɿɹ B. thuringiensis IMB-7186 ɬɚ B. bassiana IMB-F-100 043 ɩɪɨɬɢ 
ɲɤɿɞɧɢɤɿɜ ɡɚɯɢɳɟɧɨɝɨ ʉɪɭɧɬɭ 

ȿɧɬɨɦɨɩɚɬɨɝɟɧɢ ɋɦɟɪɬɧɿɫɬɶ, % 

TОtrКnɿМСus 
urticae 

Thrips tabaci 

B. thuringiensisIMB-7186 91,2 ±1,0 40,0 ± 1,9 

B. bassiana IMB-F-100 043 70,7 ± 1,6* 71,1 ± 2,2 

Ʉɨɦɩɥɟɤɫ 

B. thuringiensis  IMB-7186 ɬɚ 

B. bassianaIMB-F-100 043 

90,2 ± 1,8 72,2 ± 4,0 

Ɇɨɠɧɚ ɤɨɧɫɬɚɬɭɜɚɬɢ, ɳɨ ɫɭɦɿɲ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɛɭɥɚ ɜɢɫɨɤɨɟɮɟɤɬɢɜɧɨɸ ɞɨ ɲɟɫɬɢ ɜɢɞɿɜ 
ɲɤɿɞɧɢɤɿɜ, ɬɨɞɿ ɹɤ B. thuringiensis ɜɢɹɜɢɜ ɧɚɣɛɿɥɶɲɭ ɟɮɟɤɬɢɜɧɿɫɬɶ ɞɨ ɬɪɶɨɯ ɜɢɞɿɜ, ɚ 
B. bassiana – ɞɨ ɞɜɨɯ.  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɫɭɦɿɫɧɟ ɡɚɫɬɨɫɭɜɚɧɧɹ B. thuringiensis IMB-7186 ɿ B. bassiana IMB-F-100 043 

ɞɨɡɜɨɥɹє ɪɨɡɲɢɪɢɬɢ ɫɩɟɤɬɪ ɟɮɟɤɬɢɜɧɨʀ ɞɿʀ ɡɚ ɪɚɯɭɧɨɤ ɩɨєɞɧɚɧɧɹ ɞɟɤɿɥɶɤɨɯ ɟɧɬɨɦɨɰɢɞɧɢɯ 
ɮɚɤɬɨɪɿɜ ɰɢɯ ɩɚɬɨɝɟɧɿɜ, ɳɨ ɞɚє ɩɿɞɫɬɚɜɭ ɞɥɹ ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɹ ɹɤ ɨɫɧɨɜɢ ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɿɧɫɟɤɬɢɰɢɞɧɨɝɨ ɩɪɟɩɚɪɚɬɭ. 
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ɏɢɦɢɱɟɫɤɢɣ ɮɚɤɭɥɶɬɟɬ Ɇɨɫɤɨɜɫɤɨɝɨ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ  
ɢɦɟɧɢ Ɇ.ȼ. Ʌɨɦɨɧɨɫɨɜɚ, Ɇɨɫɤɜɚ, Ɋɨɫɫɢɹ 
 

SOFTENING OF THE BITUMINOUS CRUST DURING BIOREMEDIATION OF THE 
RAISED BOG WITH OLD OIL POLLUTION. BENCH TESTS. 

 
РȺɁɆəȽɑȿɇɂȿ ȻɂɌɍɆɂɇɈɁɇɈɃ КɈРКɂ ȼ ɉРɈɐȿɋɋȿ ȻɂɈРȿɆȿȾɂȺɐɂɂ 

ȼȿРɏɈȼɈȽɈ ȻɈɅɈɌȺ ɋ ɁȺɋɌȺРȿɅɕɆ ɇȿɎɌəɇɕɆ ɁȺȽРəɁɇȿɇɂȿɆ. 
ɅȺȻɈРȺɌɈРɇɕȿ ɂɋɉɕɌȺɇɂə 

 
Possibility of preprocessing of the solid bituminous crust from a surface of a raised bog with old oil 
pollution was investigated with using chemical reagents in concentration, harmless for flora and 
fauna, before carrying out the bioremediation. The bacterial oil-degrading preparation Rhoder was 
applied for bioremediation. According to the gas-chromatographic (GC) analysis the use of reagents 
in moderate concentration to soft the bituminous crust and then the Rhoder, it was observed 
transformation of hydrocarbons (HC) in the high layer of the crust (increase of heights and areas of 
HC peaks) and degradation of HC by 48,2% in case of application 2% of Ca(OH)2 solution in a moss 
sublayer. Depression and death of a microflora in the experiment did not observe. 
 
ɂɫɫɥɟɞɨɜɚɥɢ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɟɞɨɛɪɚɛɨɬɤɢ ɬɜɟɪɞɨɣ ɛɢɬɭɦɢɧɨɡɧɨɣ ɤɨɪɤɢ, ɫɧɹɬɨɣ ɫ 
ɩɨɜɟɪхɧɨɫɬɢ ɜɟɪхɨɜɨɝɨ ɛɨɥɨɬɚ ɫ ɡɚɫɬɚɪɟɥɵɦ ɧɟɮɬɹɧɵɦ ɡɚɝɪɹɡɧɟɧɢɟɦ, хɢɦɢɱɟɫɤɢɦɢ 
ɪɟɚɝɟɧɬɚɦɢ ɜ ɧɟɨɩɚɫɧɵх ɞɥɹ ɮɥɨɪɵ ɢ ɮɚɭɧɵ ɤɨɧɰɟɧɬɪɚɰɢɹх ɩɟɪɟɞ ɩɪɨɜɟɞɟɧɢɟɦ 
ɛɢɨɪɟɦɟɞɢɚɰɢɢ. Ⱦɥɹ ɛɢɨɪɟɦɟɞɢɚɰɢɢ ɩɪɢɦɟɧɹɥɢ ɛɚɤɬɟɪɢɚɥɶɧɵɣ ɩɪɟɩɚɪɚɬ-ɧɟɮɬɟɞɟɫɬɪɭɤɨɪ 
Ɋɨɞɟɪ. ɉɨ ɞɚɧɧɵɦ ɝɚɡɨхɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɨɝɨ (Ƚɏ) ɚɧɚɥɢɡɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɦɟɧɟɧɢɹ 
ɪɟɚɝɟɧɬɨɜ ɜ ɭɦɟɪɟɧɧɵх ɤɨɧɰɟɧɬɪɚɰɢɹх ɞɥɹ ɪɚɡɦɹɝɱɟɧɢɹ ɛɢɬɭɦɢɧɨɡɧɨɣ ɤɨɪɤɢ ɢ ɡɚɬɟɦ 
ɩɪɟɩɚɪɚɬɚ Ɋɨɞɟɪ, ɧɚɛɥɸɞɚɥɢ ɬɪɚɧɫɮɨɪɦɚɰɢɸ ɭɝɥɟɜɨɞɨɪɨɞɨɜ (ɍȼ) ɧɟɮɬɢ ɜ ɜɟɪхɧɟɦ ɫɥɨɟ 
ɛɢɬɭɦɢɧɨɡɧɨɣ ɤɨɪɤɢ (ɭɜɟɥɢɱɟɧɢɟ ɜɵɫɨɬɵ ɢ ɩɥɨɳɚɞɢ ɩɢɤɨɜ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ) ɢ ɞɟɝɪɚɞɚɰɢɸ 
ɧɟɮɬɢ ɞɨ 48,2% ɜ ɫɥɭɱɚɟ ɩɪɢɦɟɧɟɧɢɹ 2% ɪɚɫɬɜɨɪɚ Ca(OH)2 ɜ ɧɢɠɧɟɦ ɫɥɨɟ ɬɨɪɮɚ. 
ɍɝɧɟɬɟɧɢɹ ɢ ɝɢɛɟɥɢ ɦɢɤɪɨɮɥɨɪɵ ɜ ɷɤɫɩɟɪɢɦɟɧɬɟ ɧɟ ɧɚɛɥɸɞɚɥɢ.  
 

ȼɜɟɞɟɧɢɟ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɛɢɨɚɭɝɦɟɧɬɚɰɢɹ ɹɜɥɹɟɬɫɹ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɞɨɪɨɝɢɦ ɢ 
ɷɮɮɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɝɪɭɧɬɨɜ ɢ ɜɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
Д1Ж. Ɉɞɧɚɤɨ ɩɪɢɦɟɧɟɧɢɟ ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɩɪɟɩɚɪɚɬɨɜ-ɞɟɫɬɪɭɤɬɨɪɨɜ ɧɟɮɬɢ ɞɥɹ ɛɢɨɪɟɦɟɞɢɚɰɢɢ 
ɡɚɫɬɚɪɟɥɵɯ ɡɚɝɪɹɡɧɟɧɢɣ, ɝɞɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɨɜɚɥɚɫɶ ɬɜɟɪɞɚɹ ɛɢɬɭɦɢɧɨɡɧɚɹ ɤɨɪɤɚ, ɛɟɡ 
ɟё ɪɚɡɪɭɲɟɧɢɹ, ɦɚɥɨɷɮɮɟɤɬɢɜɧɨ Д2Ж. Ⱦɥɹ ɬɨɩɤɢɯ ɜɟɪɯɨɜɵɯ ɛɨɥɨɬ ɭɞɚɥɟɧɢɟ ɛɢɬɭɦɢɧɨɡɧɨɝɨ 
ɫɥɨɹ ɬɟɯɧɢɱɟɫɤɢ ɬɪɭɞɧɨɨɫɭɳɟɫɬɜɢɦɨ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɜɵɝɥɹɞɢɬ ɩɟɪɫɩɟɤɬɢɜɵɦ ɩɪɢɦɟɧɟɧɢɟ 
ɪɟɚɝɟɧɬɨɜ, ɫɩɨɫɨɛɧɵɯ ɪɚɡɦɹɝɱɢɬɶ ɤɨɪɤɭ ɛɟɡ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɧɟё.  

ɐɟɥɶ. ɉɨɞɨɛɪɚɬɶ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɣ ɪɟɚɝɟɧɬ-ɞɟɫɬɪɭɤɬɨɪ ɛɢɬɭɦɢɧɨɡɧɨɣ ɤɨɪɤɢ ɞɥɹ 
ɩɨɫɥɟɞɭɸɳɟɝɨ ɩɪɨɜɟɞɟɧɢɹ ɛɢɨɪɟɦɟɞɢɚɰɢɢ ɜɟɪɯɨɜɨɝɨ ɛɨɥɨɬɚ, ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɧɟɮɬɶɸ. 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ. ɗɤɫɩɟɪɢɦɟɧɬɵ ɩɪɨɜɨɞɢɥɢ ɜ ɟɦɤɨɫɬɹɯ (110ɦɦ ɯ 120ɦɦ), ɤɨɬɨɪɵɟ 
ɡɚɩɨɥɧɹɥɢ ɬɨɪɮɨɦ, ɡɚɝɪɹɡɧɟɧɧɵɦ ɧɟɮɬɶɸ (900 ɝ ɩɨ ɜɟɫɭ), ɚ ɛɢɬɭɦɢɧɨɡɧɭɸ ɤɨɪɤɭ ɬɨɥɳɢɧɨɣ 
15 ɦɦ ɩɨɦɟɳɚɥɢ ɫɜɟɪɯɭ. Ɍɨɪɮɹɧɢɫɬɚɹ ɩɨɱɜɚ ɢ ɛɢɬɭɦɢɧɨɡɧɚɹ ɤɨɪɤɚ ɛɵɥɢ ɨɬɨɛɪɚɧɵ ɫ 20-
ɥɟɬɧɟɝɨ ɧɟɮɬɹɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜ ɪɚɣɨɧɟ ɤɭɫɬɨɜɨɣ ɩɥɨɳɚɞɤɢ № 196 ȼɚɬɢɧɫɤɨɝɨ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹ (ɝ. Ɇɟɝɢɨɧ, Ɂɚɩɚɞɧɚɹ ɋɢɛɢɪɶ). Ⱦɥɹ ɪɚɡɦɹɝɱɟɧɢɹ ɤɨɪɤɢ ɩɪɢɦɟɧɹɥɢ ɧɟɫɤɨɥɶɤɨ 
ɪɟɚɝɟɧɬɨɜ (ɩɟɪɟɤɢɫɶ ɜɨɞɨɪɨɞɚ, ɝɢɞɪɨɤɫɢɞ ɤɚɥɶɰɢɹ ɢ ɳɟɥɨɱɧɨɣ ɝɢɞɪɨɥɢɡɚɬ ɨɬɯɨɞɨɜ 
ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɚ) ɜ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɨɬ 2% ɞɨ 20%, ɤɨɬɨɪɵɟ ɜɧɨɫɢɥɢ 3-5 ɪɚɡ ɱɟɪɟɡ ɤɚɠɞɵɟ 3-4 
ɞɧɹ. ɍɞɨɛɪɟɧɢɹ (74 ɦɝ/ɤɝ ɚ.ɫ.ɩ. ɩɨ N ɢ 48 ɦɝ/ɤɝ ɚ.ɫ.ɩ. ɩɨ P) ɢ ɩɪɟɩɚɪɚɬ-ɧɟɮɬɟɞɟɫɬɪɭɤɬɨɪ Ɋɨɞɟɪ 
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(10
6
 ɍȼɈ ɤɥ/ɦɥ, 30 ɦɥ) ɛɵɥɢ ɧɚɧɟɫɟɧɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɪɚɡɦɹɝɱɟɧɧɵɯ ɤɨɪɨɤ 3 ɪɚɡɚ ɩɨɫɥɟ 

ɡɚɜɟɪɲɟɧɢɹ ɞɨɛɚɜɨɤ ɪɟɚɝɟɧɬɨɜ. Ɍɨɪɮ ɫ ɤɨɪɤɨɣ ɜ ɤɨɧɬɪɨɥɶɧɨɣ ɟɦɤɨɫɬɢ ɩɨɥɢɜɚɥɢ ɬɨɥɶɤɨ 
ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ.  

Рɟɡɭɥɶɬɚɬɵ. ȼɢɡɭɚɥɶɧɨ ɧɚɛɥɸɞɚɥɢ ɪɚɡɦɹɝɱɟɧɢɟ ɛɢɬɭɦɢɧɨɡɧɨɣ ɤɨɪɤɢ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɯɢɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 5-7 %ɨɛ. ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɩɟɪɟɦɟɫɬɢɥɨɫɶ ɢɡ ɫɥɨɹ 0-2 ɫɦ ɜ ɫɥɨɣ 2-11 ɫɦ. 
ɉɪɢ ɷɬɨɦ ɜɵɫɨɤɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɪɢɦɟɧɟɧɧɵɯ ɪɟɚɝɟɧɬɨɜ ɪɚɡɦɹɝɱɚɥɢ ɧɟ ɬɨɥɶɤɨ 
ɛɢɬɭɦɢɧɨɡɧɭɸ ɤɨɪɤɭ, ɧɨ ɢ ɷɤɫɬɪɚɝɢɪɨɜɚɥɢ ɢɡ ɬɨɪɮɚ ɛɢɨɝɟɧɧɵɟ ɜɟɳɟɫɬɜɚ (ɪɢɫ.1).  

Ɇɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɪɟɚɝɟɧɬɵ ɧɟ ɨɤɚɡɵɜɚɸɬ ɬɨɤɫɢɱɧɨɝɨ 
ɞɟɣɫɬɜɢɹ ɧɚ ɦɢɤɪɨɮɥɨɪɭ ɬɨɪɮɚ ɢ ɩɪɟɩɚɪɚɬ (ɬɚɛɥ. 1). pH ɢɫɯɨɞɧɨɝɨ ɬɨɪɮɚ - ɤɢɫɥɵɣ, ɚ ɬɨɪɮɚ, 
ɨɛɪɚɛɨɬɚɧɧɨɝɨ ɯɢɦɢɱɟɫɤɢɦɢ ɪɟɚɝɟɧɬɚɦɢ ɢ ɛɚɤɬɟɪɢɚɥɶɧɵɦ ɩɪɟɩɚɪɚɬɨɦ, ɛɥɢɡɨɤ ɤ 
ɧɟɣɬɪɚɥɶɧɵɦ ɡɧɚɱɟɧɢɹɦ, ɩɪɢ ɷɬɨɦ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ, ɩɪɢɫɭɬɫɜɭɸɳɢɟ ɜ ɬɨɪɮɟ, ɚɤɬɢɜɧɨ 
ɩɨɬɪɟɛɥɹɸɬ ɛɢɨɝɟɧɧɵɟ ɜɟɳɟɫɬɜɚ (ɬɚɛɥ. 1). 

 

  

Рɢɫ. 1. Ɋɟɡɭɥɶɬɚɬɵ ɞɟɣɫɬɜɢɹ ɪɟɚɝɟɧɬɨɜ ɧɚ ɷɤɫɬɪɚɤɰɢɸ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢɡ ɬɨɪɮɚ 

 
 

Ɍɚɛɥɢɰɚ 1.  Ɇɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɚɹ ɢ ɚɝɪɨɯɢɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɨɪɮɚ ɫ ɛɢɬɭɦɢɧɨɡɧɨɣ 
ɤɨɪɤɨɣ ɞɨ ɢ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ 

 

Рɟɚɝɟɧɬ 
ɤɨɧɰɟɧɬɪɚɰɢɹ 

pH 

ɈɑɆ, 
КɈȿ/ɝ ɜɥ. 

ɩɨɱɜɵ 

ɍȼɈ, 
ɤɥ/ɝ ɜɥ. 
ɩɨɱɜɵ 

N ɦɝ/ɤɝ ɚ.ɫ.ɩ. 
ɞɨ/ɩɨɫɥɟ 

ɷɤɫɩɟɪɢɦɟɧɬɚ 

P ɦɝ/ɤɝ ɚ.ɫ.ɩ. 
ɞɨ/ɩɨɫɥɟ 

ɷɤɫɩɟɪɢɦɟɧɬɚ 

ɗɮɮɟɤ-ɬɶ 

ɩɨɬɪɟɛ. 
N/P, % 

Ʉɨɧɬɪɨɥɶ 4,35 3,9*104 0,9*104 21,0 29,0 - 

H2O2 10% 6,97 1,0*109 7,2*109 69,0/42,2 54,5/56,8 85/71 

H2O2 20% 6,54 6,4*108 6,8*107 167,4/104,1 72,2/46,1 73/79 

Ca(OH)2 2% 6,68 6,1*109 3,2*108 19,5/29,6 32,4/43,5 88/75 

Ca(OH)2 5% 6,70 1,1*109 9,4*107 20,2/29,9 33,3/47,0 88/73 

Ca(OH)2 7% 7,06 6,7*108 6,7*106 21,5/29,8 38,0/57,0 88/69 

ɓɟɥɨɱɧɨɣ ɝɢɞɪ-ɬ 2% 6,03 9,0*109 8,7*108 21,5/74,4 27,7/48,3 69/72 

ɓɟɥɨɱɧɨɣ ɝɢɞɪ-ɬ 3% 6,31 9,5*109 7,4*108 29,8/55,5 29,4/47,1 78/73 

ɓɟɥɨɱɧɨɣ ɝɢɞɪ-ɬ 4% 6,68 4,7*109 2,1*108 68,1/52,3 31,0/43,2 82/75 
 

 

ɉɨ ɞɚɧɧɵɦ Ƚɏ ɚɧɚɥɢɡɚ ɍȼ ɛɢɬɭɦɢɧɨɡɧɨɣ ɤɨɪɤɢ ɢ ɬɨɪɮɚ (ɬɚɛɥ. 2), ɨɬɦɟɱɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɰɢɹ 
ɍȼ ɜ ɜɟɪɯɧɟɦ ɫɥɨɟ (ɭɜɟɥɢɱɟɧɢɟ ɜɵɫɨɬɵ ɢ ɩɥɨɳɚɞɢ ɩɢɤɨɜ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ) ɢ ɫɧɢɠɟɧɢɟ 

ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜ ɬɨɥɳɟ ɬɨɪɮɚ, ɤɭɞɚ ɪɚɧɟɟ, ɢɡ-ɡɚ ɛɢɬɭɦɢɧɨɡɧɨɣ ɤɨɪɤɢ ɛɵɥ 
ɡɚɬɪɭɞɧɟɧ ɞɨɫɬɭɩ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɩɪɟɩɚɪɚɬɚ «Ɋɨɞɟɪ».  
 

 

 

 

 
 

0

50

100

150

200

250

ɇаɢɦɟɧɨɜаɧɢɟ ɪɟаɝɟɧɬɨɜ

ɊɈ
4
 ɦ

ɝ/
ɤɝ

 а
.ɫ

.ɩ
.

Кɨɧɬɪɨɥь

       ɇ2Ɉ2                 ɋа(Ɉɇ)2         Щɟɥɨчɧɨɣ                   
10%  20%   1%   5%   7%

ɝɢɞɪɨɥɢɡаɬ

     2%   3%  4%



Biotechnology for agriculture and environmental protection  
 
 

  

September 07th -10th, 2016 

Odessa, Ukraine 
64 

Ɍɚɛɥɢɰɚ 2. ɇɚɢɛɨɥɟɟ ɯɚɪɚɤɬɟɪɧɵɟ Ƚɏ ɚɧɚɥɢɡɵ ɩɪɨɛ ɩɨɱɜ ɢɡ ɟɦɤɨɫɬɟɣ 
Ɋɟɚɝɟɧɬ 

ɤɨɧɰ. 

Ʉɨɥ-ɜɨ 

ɩɢɤɨɜ 

ȼɵɫɨɬɚ 

ɩɢɤɨɜ, ɦɜ 

ɉɥɨɳɚɞɶ 

ɩɢɤɨɜ, ɦɜ*ɦɢɧ 

ɍɦɟɧɶɲɟɧ ɩɥɨɳɚɞɢ 
ɩɢɤɨɜ,% 

Ƚɥɭɛɢɧɚ ɨɬɛɨɪɚ ɩɪɨɛ 0-2 ɫɦ 

Ʉɨɧɬɪɨɥɶ 19 54,440 2,6365 0 

ɓɟɥɨɱɧɨɣ ɝɢɞɪ-ɬ 2% 17 49,507 2,2294 15,4* 

Ca(OH)2 2% 16 116,228 5,2683 -* 

Ƚɥɭɛɢɧɚ ɨɬɛɨɪɚ ɩɪɨɛ 2-11 ɫɦ 

Ʉɨɧɬɪɨɥɶ 18 195,629 9,7683 0 

ɓɟɥɨɱɧɨɣ ɝɢɞɪ-ɬ 2% 19 135,283 5,9430 39,2 

Ca(OH)2 2% 17 111,862 5,0598 48,2 

* - ɧɚɛɥɸɞɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɍȼ ɜ ɜɟɪхɧɟɦ ɫɥɨɟ ɬɨɪɮɚ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɪɟɚɝɟɧɬɨɜ 
 

 
ȼɵɜɨɞɵ. ɇɚɢɥɭɱɲɢɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨ ɪɚɡɦɹɝɱɟɧɢɸ ɛɢɬɭɦɢɧɨɡɧɨɣ ɤɨɪɤɢ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɩɨɫɥɟ 
ɩɪɢɦɟɧɟɧɢɹ 2% ɪɚɫɬɜɨɪɚ Ca(OH)2. Ʉɨɧɰɟɧɬɪɚɰɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɩɨɫɥɟ ɩɪɢɦɟɧɟɧɢɹ 
ɩɪɟɩɚɪɚɬɚ Ɋɨɞɟɪ ɜ ɬɨɪɮɹɧɢɫɬɨɣ ɩɨɱɜɟ ɫ ɪɚɡɦɹɝɱɟɧɧɨɣ ɛɢɬɭɦɢɧɨɡɧɨɣ ɤɨɪɤɨɣ ɛɵɥɚ ɫɧɢɠɟɧɚ 
ɧɚ 48,2%, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɧɚɱɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ. 
 
Ʌɢɬɟɪɚɬɭɪɚ 
1. A. Singh, N. Parmar, R. C. Kuhad Bioaugmentation, Biostimulation and Biocontrol. Book Soil 

Biology. Springer Berlin Heidelberg. V. 108. 2011. 364 p. 
2. S.N. Gaydamaka, V.P. Murygina, M.A. Gladchenko, A.A. Zubaydullin Anaerobic-aerobic 

method of bioremediation of a bog with old oil pollution in Western Siberia (a pilot test) // 
Third International Symposium on Bioremediation and Sustainable Environmental 
Technologies. Miami. Florida. 2015. CD(1) 
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Ƚɟɣɫɭɧ Ⱥ.Ⱥ., ɋɬɟɩɱɟɧɤɨ Ʌ.Ɇ. 
Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɚɝɪɚɪɧɨ-ɟɤɨɧɨɦɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, ɍɤɪɚʀɧɚ 

 

ȼɉɅɂȼ ȽɍɆȱɅȱȾɍ ɇȺ ɇȺКɈɉɂɑȿɇɇə ȻȱɈɆȺɋɂ ȼȿРɆɂКɍɅɖɌɍРɂ 
 

THE INFLUENCE OF HUMILID ON THE ACCUMULATION OF BIOMASS VERMICULTURE 
 

The article contains results the use of biologically active food additive "Humilid" in 

vermytehnology. The perspective is finding new ways to increase efficiency vermyculture for 

biotechnological use. Purpose of work - investigate the patterns of influence Humilidu a part of 

nutrient substrate to increasing biomass hybrid red Californian worm. Biologically active additives 

humic origin "Humilid" of 15 mg/kg nutrient substrate actively promoted growth vermyculture that 

manifested in increasing biomass. 
 

ɍ ɫɬɚɬɬɿ ɧɚɜɟɞɟɧɿ ɪɟɡɭɥɶɬɚɬɢ ɡɚɫɬɨɫɭɜɚɧɧɹ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɨʀ ɤɨɪɦɨɜɨʀ ɞɨɛɚɜɤɢ 
«Ƚɭɦɿɥɿɞ» ɭ ɜɟɪɦɢɬɟхɧɨɥɨɝɿʀ. ɉɟɪɫɩɟɤɬɢɜɧɢɦ ɹɜɥɹєɬɶɫɹ ɩɨɲɭɤ ɧɨɜɢх ɫɩɨɫɨɛɿɜ ɩɿɞɜɢɳɟɧɧɹ 
ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɟɪɦɢɤɭɥɶɬɭɪɢ ɞɥɹ ɛɿɨɬɟхɧɨɥɨɝɿɱɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ. Ɇɟɬɚ ɪɨɛɨɬɢ – 

ɞɨɫɥɿɞɢɬɢ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɜɩɥɢɜɭ Ƚɭɦɿɥɿɞɭ ɭ ɫɤɥɚɞɿ ɩɨɠɢɜɧɨɝɨ ɫɭɛɫɬɪɚɬɭ ɧɚ ɧɚɪɨɳɭɜɚɧɧɹ 
ɛɿɨɦɚɫɢ ɝɿɛɪɢɞɭ ɱɟɪɜɨɧɨɝɨ ɤɚɥɿɮɨɪɧɿɣɫɶɤɨɝɨ. Ȼɿɨɥɨɝɿɱɧɚ ɚɤɬɢɜɧɚ ɞɨɛɚɜɤɚ ɝɭɦɿɧɨɜɨɝɨ 
ɩɨхɨɞɠɟɧɧɹ «Ƚɭɦɿɥɿɞ» ɭ ɤɿɥɶɤɨɫɬɿ 15 ɦɝ/ɤɝ ɩɨɠɢɜɧɨɝɨ ɫɭɛɫɬɪɚɬɭ ɫɩɪɢɹɥɚ ɚɤɬɢɜɧɨɦɭ ɪɨɫɬɭ 
ɜɟɪɦɢɤɭɥɶɬɭɪɢ, ɳɨ ɩɪɨɹɜɢɥɚɫɶ ɭ ɧɚɪɨɳɭɜɚɧɧɿ ɛɿɨɦɚɫɢ.  
 

ɍ ɛɿɨɬɟɯɧɨɥɨɝɿɱɧɨɦɭ ɜɢɪɨɛɧɢɰɬɜɿ ɧɚɣɱɚɫɬɿɲɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɜɟɪɦɢɤɭɥɶɬɭɪɭ Eisenia 

fetida, ɹɤɚ ɪɨɡɩɨɜɫɸɞɠɟɧɚ ɩɨ ɜɫɶɨɦɭ ɫɜɿɬɭ, ɚɤɬɢɜɧɚ ɭ ɲɢɪɨɤɨɦɭ ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟɪɚɬɭɪ ɬɚ 
ɜɨɥɨɝɨɫɬɿ. ȼɜɚɠɚɸɬɶ, ɳɨ ɞɚɧɢɣ ɝɿɛɪɢɞ ɲɜɢɞɤɨ ɩɪɢɫɬɨɫɨɜɭєɬɶɫɹ ɞɨ ɧɨɜɨɝɨ ɫɭɛɫɬɪɚɬɭ ɬɚ ɦɚє 
ɜɢɫɨɤɭ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɪɢ ɨɬɪɢɦɚɧɧɿ ɛɿɨɝɭɦɭɫɭ. ɉɟɪɫɩɟɤɬɢɜɧɢɦ ɹɜɥɹєɬɶɫɹ ɩɨɲɭɤ ɧɨɜɢɯ 
ɫɩɨɫɨɛɿɜ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɟɪɦɢɤɭɥɶɬɭɪɢ ɞɥɹ ɛɿɨɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ, ɹɤɚ ɡ 
ɨɞɧɨɝɨ ɛɨɤɭ ɡɚɥɟɠɢɬɶ ɜɿɞ ɪɨɫɬɭ, ɪɨɡɜɢɬɤɭ ɬɚ ɪɟɩɪɨɞɭɤɬɢɜɧɢɯ ɹɤɨɫɬɟɣ ɝɿɛɪɢɞɭ ɱɟɪɜɨɧɨɝɨ 
ɤɚɥɿɮɨɪɧɿɣɫɶɤɨɝɨ ɱɟɪɜ'ɹɤɚ. Ɂ ɿɧɲɨɝɨ ɛɨɤɭ – ɜɿɞ ɫɬɜɨɪɟɧɧɹ ɜɟɪɦɢɤɭɥɶɬɭɪɨɸ ɛɿɨɥɨɝɿɱɧɨ 
ɚɤɬɢɜɧɨɝɨ ɨɪɝɚɧɿɱɧɨɝɨ ɞɨɛɪɢɜɚ - ɛɿɨɝɭɦɭɫɭ, ɨɫɧɨɜɧɢɦ ɤɨɦɩɨɧɟɧɬɨɦ ɹɤɨɝɨ є ɝɭɦɿɧɨɜɿ 
ɪɟɱɨɜɢɧɢ, ɹɤɿ ɦɨɠɭɬɶ ɛɭɬɢ ɜɨɞɨɪɨɡɱɢɧɧɢɦɢ ɬɚ ɭ ɜɢɝɥɹɞɿ ɫɬɚɛɿɥɶɧɢɯ ɚɝɪɟɝɚɬɿɜ. 

ȼɿɞɨɦɨ, ɳɨ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɟɪɦɢɤɭɥɶɬɭɪɢ E.fetida ɭ 
ɛɿɨɬɟɯɧɨɥɨɝɿɱɧɨɦɭ ɩɪɨɰɟɫɿ ɦɨɠɥɢɜɨ ɞɨɫɹɝɬɢ ɲɥɹɯɨɦ ɡɛɿɥɶɲɟɧɧɹ ɧɚɤɨɩɢɱɟɧɧɹ ɛɿɨɦɚɫɢ 
ɨɫɨɛɢɧɚɦɢ ɚɛɨ ɩɿɞɜɢɳɟɧɧɹɦ ɪɟɩɪɨɞɭɤɬɢɜɧɨʀ ɮɭɧɤɰɿʀ ɩɪɢ ɡɚɫɬɨɫɭɜɚɧɧɿ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ 
ɪɟɱɨɜɢɧ ɫɢɧɬɟɬɢɱɧɨɝɨ ɬɚ ɩɪɢɪɨɞɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ Д1, 2Ж. 

ɍ ɥɿɬɟɪɚɬɭɪɿ ɧɟɞɨɫɬɚɬɧɶɨ ɩɪɟɞɫɬɚɜɥɟɧɿ ɞɚɧɿ ɳɨɞɨ ɜɩɥɢɜɭ ɩɪɟɩɚɪɚɬɿɜ ɝɭɦɿɧɨɜɨʀ ɩɪɢɪɨɞɢ 
ɪɿɡɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ ɧɚ ɪɿɫɬ, ɪɨɡɜɢɬɨɤ ɬɚ ɪɟɩɪɨɞɭɤɬɢɜɧɭ ɮɭɧɤɰɿɸ ɞɨɳɨɜɢɯ ɱɟɪɜ'ɹɤɿɜ. 

Ȼɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɚ ɞɨɛɚɜɤɚ ɝɭɦɿɧɨɜɨʀ ɩɪɢɪɨɞɢ «Ƚɭɦɿɥɿɞ» ДɌɍ ɍ 15.7-00493675-004:2009] 

ɜɿɞɨɦɚ ɫɜɨʀɦɢ ɪɟɝɭɥɹɬɨɪɧɢɦɢ ɬɚ ɚɞɚɩɬɨɝɟɧɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ, ɚɤɬɢɜɧɨ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɭ 
ɬɜɚɪɢɧɧɢɰɬɜɿ ɬɚ ɩɬɚɯɿɜɧɢɰɬɜɿ Д3, 4Ж. Ⱦɥɹ ɨɬɪɢɦɚɧɧɹ Ƚɭɦɿɥɿɞɭ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɟɤɨɥɨɝɿɱɧɨ 
ɱɢɫɬɢɣ ɬɨɪɮ ɡ ɩɨɜɧɨɸ ɜɿɞɫɭɬɧɿɫɬɸ ɬɨɤɫɢɱɧɨɫɬɿ Д5Ж. ɉɪɨɬɟ ɜɩɥɢɜ Ƚɭɦɿɥɿɞɭ ɧɚ ɪɿɫɬ ɬɚ 
ɧɚɤɨɩɢɱɟɧɧɹ ɛɿɨɦɚɫɢ ɝɿɛɪɢɞɭ ɱɟɪɜɨɧɨɝɨ ɤɚɥɿɮɨɪɧɿɣɫɶɤɨɝɨ ɱɟɪɜ'ɹɤɚ ɧɟ ɞɨɫɥɿɞɠɭɜɚɜɫɹ. Ɇɟɬɚ 
ɪɨɛɨɬɢ – ɞɨɫɥɿɞɢɬɢ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɜɩɥɢɜɭ Ƚɭɦɿɥɿɞɭ ɭ ɫɤɥɚɞɿ ɩɨɠɢɜɧɨɝɨ ɫɭɛɫɬɪɚɬɭ ɧɚ 
ɧɚɪɨɳɭɜɚɧɧɹ ɛɿɨɦɚɫɢ ɝɿɛɪɢɞɭ ɱɟɪɜɨɧɨɝɨ ɤɚɥɿɮɨɪɧɿɣɫɶɤɨɝɨ.  

Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɜ ɭɦɨɜɚɯ ɜɟɪɦɢɮɟɪɦɢ ɈɈɈ «ɉɪɢɪɨɞɧɵɟ ɛɢɨɬɟɯɧɨɥɨɝɢɢ» 
ɦ.Ɂɚɩɨɪɿɠɠɹ, ɹɤɚ є ɜɢɪɨɛɧɢɤɨɦ ɛɿɨɝɭɦɭɫɭ, ɪɿɞɤɨɝɨ ɝɭɦɿɧɨɜɨɝɨ ɩɪɟɩɚɪɚɬɭ ɬɚ ɛɿɨɦɚɫɢ 
ɜɟɪɦɢɤɭɥɶɬɭɪɢ ɊɆȽ. Ɉɛ'єɤɬɨɦ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɜ ɝɿɛɪɢɞ ɱɟɪɜɨɧɨɝɨ ɤɚɥɿɮɨɪɧɿɣɫɶɤɨɝɨ ɱɟɪɜ’ɹɤɚ. 
ɉɨɠɢɜɧɢɦ ɫɭɛɫɬɪɚɬɨɦ ɫɥɭɝɭɜɚɥɚ ɫɭɦɿɲ ɡ ɮɟɪɦɟɧɬɨɜɚɧɨɝɨ ɝɧɨɸ ȼɊɏ ɬɚ ɮɟɪɦɟɧɬɨɜɚɧɨɝɨ 
ɫɨɧɹɲɧɢɤɨɜɨɝɨ ɥɭɲɩɢɧɧɹ (ɜɿɞɯɿɞ ɝɪɢɛɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ) ɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ 9:1. Ⱦɥɹ 
ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɢ ɫɮɨɪɦɨɜɚɧɿ ɛɭɪɬɢ, ɹɤɿ ɡɚɫɟɥɹɥɢ ɜɟɪɦɢɤɭɥɶɬɭɪɨɸ ɭ ɤɿɥɶɤɨɫɬɿ ɜ ɫɟɪɟɞɧɶɨɦɭ 
5-7 ɬɢɫ./ɦ2. ɇɚɞɚɥɿ ɫɜɿɠɢɣ ɫɭɛɫɬɪɚɬ ɲɚɪɨɦ 7-10 ɫɦ ɪɨɡɩɨɞɿɥɹɥɢ ɩɨ ɜɫɿɣ ɩɨɜɟɪɯɧɿ ɛɭɪɬɚ 1 ɪɚɡ 
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ɧɚ 7-10 ɞɧɿɜ ɬɚ ɡɜɨɥɨɠɭɜɚɥɢ ɜɨɞɨɸ. ȼɟɪɦɢɤɭɥɶɬɢɜɭɜɚɧɧɹ ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ 
+20...+25 

0ɋ ɬɚ ɜɨɥɨɝɨɫɬɿ ɫɭɛɫɬɪɚɬɭ 65-75 %. Ȼɭɥɢ ɜɢɞɿɥɟɧɿ ɤɨɧɬɪɨɥɶɧɿ ɬɚ ɞɨɫɥɿɞɧɿ ɛɭɪɬɢ, ɹɤɿ 
ɜɿɞɪɿɡɧɹɥɢɫɹ ɬɢɦ, ɳɨ ɭ ɞɨɫɥɿɞɧɿ ɜɧɨɫɢɥɢ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɭ ɤɨɪɦɨɜɭ ɞɨɛɚɜɤɭ «Ƚɭɦɿɥɿɞ» ɭ 
ɤɿɥɶɤɨɫɬɿ 15 ɦɝ/ɤɝ ɭ ɜɢɝɥɹɞɿ ɪɨɡɱɢɧɭ 1 ɪɚɡ ɧɚ ɦɿɫɹɰɶ, ɚ ɭ ɤɨɧɬɪɨɥɶɧɿ - ɬɨɬɨɠɧɿɣ ɨɛ'єɦ ɜɨɞɢ. 
ȼɟɪɦɢɤɭɥɶɬɢɜɭɜɚɧɧɹ ɬɪɢɜɚɥɨ ɭɩɪɨɞɨɜɠ 7 ɦɿɫɹɰɿɜ. Ɍɨɱɤɨɜɿ ɩɪɨɛɢ ɜɟɪɦɢɤɭɥɶɬɭɪɢ ɜɿɞɛɢɪɚɥɢ ɡ 
ɤɨɧɬɪɨɥɶɧɢɯ ɬɚ ɞɨɫɥɿɞɧɢɯ ɛɭɪɬɿɜ 1 ɪɚɡ ɭ 45 ɞɧɿɜ ɭɩɪɨɞɨɜɠ ɜɫɶɨɝɨ ɩɟɪɿɨɞɭ 
ɜɟɪɦɢɤɭɥɶɬɢɜɭɜɚɧɧɹ. 

Ɋɟɡɭɥɶɬɚɬɢ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɩɨɤɚɡɚɥɢ (ɪɢɫ. 1), ɳɨ ɡɚɫɬɨɫɨɜɭɜɚɧɧɹ ɛɿɨɥɨɝɿɱɧɨ 
ɚɤɬɢɜɧɨʀ ɤɨɪɦɨɜɨʀ ɞɨɛɚɜɤɢ «Ƚɭɦɿɥɿɞ» ɭ ɤɿɥɶɤɨɫɬɿ 15 ɦɝ/ɤɝ ɭ ɫɤɥɚɞɿ ɩɨɠɢɜɧɨɝɨ ɫɭɛɫɬɪɚɬɭ ɜ 
ɩɪɨɰɟɫɿ ɜɟɪɦɢɤɭɥɶɬɢɜɭɜɚɧɧɹ ɫɩɪɢɹɥɨ ɪɨɫɬɭ ɬɚ ɪɨɡɜɢɬɤɭ ɜɟɪɦɢɤɭɥɶɬɭɪɢ, ɚɤɬɢɜɚɰɿʀ 
ɪɟɩɪɨɞɭɤɬɢɜɧɨʀ ɮɭɧɤɰɿʀ, ɳɨ ɩɪɨɹɜɥɹєɬɶɫɹ ɭ ɡɛɿɥɶɲɟɧɧɿ ɤɿɥɶɤɨɫɬɿ ɨɫɨɛɢɧ ɜɟɪɦɢɤɭɥɶɬɭɪɢ ɬɚ ɹɤ 
ɧɚɫɥɿɞɨɤ, ɧɚɪɨɳɭɜɚɧɧɹ ɛɿɨɦɚɫɢ. 
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Ɋɢɫɭɧɨɤ 1. Ⱦɢɧɚɦɿɤɚ ɪɨɡɜɢɬɤɭ ɜɟɪɦɢɤɭɥɶɬɭɪɢ 

 

Ɍɚɤ, ɧɚ 45 ɬɚ 90 ɞɟɧɶ ɜɟɪɦɢɤɭɥɶɬɢɜɭɜɚɧɧɹ ɤɿɥɶɤɿɫɬɶ ɨɫɨɛɢɧ ɞɨɫɥɿɞɧɨʀ ɝɪɭɩɢ ɡɪɨɫɥɚ ɜ 
ɫɟɪɟɞɧɶɨɦɭ ɧɚ 43 % ɬɚ 52 % ɜɿɞɩɨɜɿɞɧɨ ɜɿɞɧɨɫɧɨ ɤɨɧɬɪɨɥɸ. Ƚɭɦɿɧɨɜɚ ɞɨɛɚɜɤɚ ɩɨɡɢɬɢɜɧɨ 
ɜɩɥɢɧɭɥɚ ɧɚ ɪɨɡɜɢɬɨɤ ɜɟɪɦɢɤɭɥɶɬɭɪɢ ɧɚ 135 ɬɚ 180 ɞɟɧɶ ɞɨɫɥɿɞɠɟɧɧɹ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ 
ɡɛɿɥɶɲɟɧɧɹɦ ɤɿɥɶɤɨɫɬɿ ɨɫɨɛɢɧ ɱɟɪɜɨɧɨɝɨ ɤɚɥɿɮɨɪɧɿɣɫɶɤɨɝɨ ɱɟɪɜ’ɹɤɚ ɜ ɫɟɪɟɞɧɶɨɦɭ ɧɚ 75,0 ɬɚ 
94,0 % ɜɿɞɩɨɜɿɞɧɨ ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɤɨɧɬɪɨɥɶɧɨɸ ɝɪɭɩɨɸ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɛɿɨɥɨɝɿɱɧɚ ɚɤɬɢɜɧɚ 
ɤɨɪɦɨɜɚ ɞɨɛɚɜɤɚ ɝɭɦɿɧɨɜɨɝɨ ɩɨɯɨɞɠɟɧɧɹ «Ƚɭɦɿɥɿɞ» ɭ ɤɿɥɶɤɨɫɬɿ 15 ɦɝ/ɤɝ ɩɨɠɢɜɧɨɝɨ ɫɭɛɫɬɪɚɬɭ 
ɫɩɪɢɹє ɚɤɬɢɜɧɨɦɭ ɪɨɫɬɭ ɜɟɪɦɢɤɭɥɶɬɭɪɢ, ɳɨ ɩɪɨɹɜɥɹєɬɶɫɹ ɭ ɧɚɪɨɳɭɜɚɧɧɿ ɛɿɨɦɚɫɢ. 

 

ɋɩɢɫɨɤ ɥіɬɟɪɚɬɭɪɢ 
1. Ɂɚɫɿɛ ɞɥɹ ɡɛɿɥɶɲɟɧɧɹ ɪɟɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɱɟɪɜ'ɹɤɿɜ ɬɚ ɫɩɨɫɿɛ ɣɨɝɨ ɨɞɟɪɠɚɧɧɹ. Ⱦɟɤɥɚɪɚɰɿɣɧɢɣ ɩɚɬɟɧɬ 

ɍɤɪɚʀɧɢ ɧɚ ɤɨɪɢɫɧɭ ɦɨɞɟɥɶ ɆɉɄ 7 C07D 213/89,  ɋ07ɋ 55/06, Ⱥ01Ʉ 67/06 ДɌɟɤɫɬЖ / ɒɢɤɭɥɚ Ɇ. 
Ʉ., Ⱦɭɥɶɧєɜ ɉ. Ƚ., Ɏɚɧɬɭɯ ȼ. ɋ. – № 54507; ɡɚɹɜɥ. 12.11.1999;  ɨɩɭɛɥ. 17.03.2003, Ȼɸɥ. № 3. 

2. ȼɨɜɤɨɝɨɧ, Ⱥ. Ƚ. ȼɩɥɢɜ ɪɿɡɧɢɯ ɞɠɟɪɟɥ ɬɚ ɞɨɡ ɣɨɞɭ ɧɚ ɧɚɪɨɳɭɜɚɧɧɹ ɛɿɨɦɚɫɢ ɝɿɛɪɢɞɚ ɱɟɪɜɨɧɢɯ 
ɤɚɥɿɮɨɪɧɿɣɫɶɤɢɯ ɱɟɪɜ'ɹɤɿɜ ДɌɟɤɫɬЖ  / Ⱥ. Ƚ. ȼɨɜɤɨɝɨɧ, ɋ. ȼ. Ɇɟɪɡɥɨɜ // ɇɚɭɤɨɜɢɣ ɜɿɫɧɢɤ ɇɍȻȱɉ 
ɍɤɪɚʀɧɢ. ɋɟɪɿɹ: Ɍɟɯɧɨɥɨɝɿɹ ɜɢɪɨɛɧɢɰɬɜɚ ɿ ɩɟɪɟɪɨɛɤɢ ɩɪɨɞɭɤɰɿʀ ɬɜɚɪɢɧɧɢɰɬɜɚ. – 2014. – № 202. –  
ɋ. 286– 291. 

3. Ʉɨɥɹɞɚ, ɋ. Ƚ. Ⱦɢɧɚɦɿɤɚ ɡɚɝɚɥɶɧɨʀ ɩɪɨɬɟɨɥɿɬɢɱɧɨʀ ɚɤɬɢɜɧɨɫɬɿ ɭ ɪɿɡɧɢɯ ɥɨɤɚɰɿɹɯ ɬɪɚɜɧɨɝɨ ɤɚɧɚɥɭ 
ɫɬɪɚɭɫɟɧɹɬ ɡɚ ɞɿɿ ɝɭɦɭɥɿɞɭ ДɌɟɤɫɬЖ  / ɋ. Ƚ. Ʉɨɥɹɞɚ, Ʌ. Ɇ. ɋɬɟɩɱɟɧɤɨ  // Ȼɿɨɥɨɝɿɹ ɬɜɚɪɢɧ. – 2014. – 
Ɍ.16, № 3. – ɋ. 53–59. 

4. ɒɜɟɰɨɜɚ, Ɉ. Ɇ. ȼɩɥɢɜ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɨʀ ɤɨɪɦɨɜɨʀ ɞɨɛɚɜɤɢ «Ƚɭɦɿɥɿɞ» ɧɚ ɮɿɡɿɨɥɨɝɿɱɧɢɣ ɫɬɚɬɭɫ ɬɚ 
ɩɪɨɞɭɤɬɢɜɧɿ ɹɤɨɫɬɿ ɫɜɢɧɨɦɚɬɨɤ ДɌɟɤɫɬЖ / Ɉ. Ɇ. ɒɜɟɰɨɜɚ, Ʌ. Ɇ. ɋɬɟɩɱɟɧɤɨ  // ɇɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɢɣ 
ɛɸɥɟɬɟɧɶ  ɇȾɐ ɛɿɨɛɟɡɩɟɤɢ ɬɚ  ɟɤɨɥɨɝɿɱɧɨɝɨ ɤɨɧɬɪɨɥɸ ɪɟɫɭɪɫɿɜ ȺɉɄ . – 2014. –  Ɍ.2, №1. – ɋ. 87–92. 

5. ɋɬɟɩɱɟɧɤɨ, Ʌ. Ɇ., ɋɟɞɵɯ, ɇ. ɂ., ȿɮɢɦɨɜ ȼ. Ƚ. (2009). Ɉɰɟɧɤɚ ɬɨɪɮɚ ɤɚɤ ɫɵɪɶɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɤɨɪɦɨɜɵɯ ɞɨɛɚɜɨɤ. ɉɪɨɛɥɟɦɵ ɢɡɭɱɟɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɨɪɮɹɧɵɯ ɪɟɫɭɪɫɨɜ ɋɢɛɢɪɢ : Ɇɚɬɟɪɢɚɥɵ 
Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɡɚɨɱɧɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ. Ɍɨɦɫɤ (Ɋɨɫɫɢɹ), 41– 44. 
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Ƚɥɭɲɟɧɶ ȿ.Ɇ., ɇɚɝɨɪɧɵɣ Р.К., ɋɬɟɩɚɧɹɧ Р.Ⱥ. 
ɂɧɫɬɢɬɭɬ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɇȺɇ Ȼɟɥɚɪɭɫɢ, Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 

 

ȻɂɈɈɑɂɋɌКȺ ɉРɈɆɕɒɅȿɇɇɈȽɈ ȼȿɇɌȼɈɁȾɍɏȺ ɈɌ ȼРȿȾɇɕɏ 
ɈРȽȺɇɂɑȿɋКɂɏ ɋɈȿȾɂɇȿɇɂɃ  

It is shown that the absorption-biochemical method is highly effective method of purifying air from 

most industrial toxic organic substances - phenol, formaldehyde, methanol, triethylamine, volatile 

organic compounds and can advantageously replace any of the other, most of known methods.. 

ȼɜɟɞɟɧɢɟ. Ɂɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ ɤɫɟɧɨɛɢɨɬɢɤɚɦɢ, ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ ɫɨɜɪɟɦɟɧɧɨɫɬɢ. ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ ɞɥɹ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢɡɧɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɛɢɨɨɱɢɫɬɤɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɚɹ 
ɫɨɱɟɬɚɟɬ ɜ ɫɟɛɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɫɚɦɨɝɨ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɪɢɟɦɚ – ɚɛɫɨɪɛɰɢɨɧɧɨɣ 
ɨɱɢɫɬɤɢ ɜɟɧɬɜɨɡɞɭɯɚ ɢ ɦɢɤɪɨɛɧɨɣ ɞɟɫɬɪɭɤɰɢɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. Ɂɚɝɪɹɡɧɢɬɟɥɢ ɜɨɡɞɭɯɚ 
ɭɥɚɜɥɢɜɚɸɬɫɹ ɢ ɮɢɤɫɢɪɭɸɬɫɹ ɜ ɪɚɫɬɜɨɪɟ (ɚɛɫɨɪɛɟɧɬɟ), ɚ ɡɚɬɟɦ ɦɢɧɟɪɚɥɢɡɭɸɬɫɹ ɞɨ 
ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɢ ɜɨɞɵ ɜ ɛɢɨɪɟɚɤɬɨɪɚɯ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ-

ɞɟɫɬɪɭɤɬɨɪɨɜ. ɂɧɫɬɢɬɭɬɨɦ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɇȺɇ Ȼɟɥɚɪɭɫɢ ɫɨɜɦɟɫɬɧɨ ɫ ɍɉ «ɉɪɨɦɵɲɥɟɧɧɵɟ 
ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ» ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ 
ɪɚɡɥɢɱɧɵɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ ɚɛɫɨɪɛɰɢɨɧɧɨ-

ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ (ȺȻɏɍ).  
ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɥɚɫɶ ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ-

ɞɟɫɬɪɭɤɬɨɪɨɜ ɬɨɤɫɢɱɧɵɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞɧɵɯ ɚɛɫɨɪɛɟɧɬɨɜ, 
ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ ȺȻɏɍ. 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ. ɋɨɞɟɪɠɚɧɢɟ ɤɫɟɧɨɛɢɨɬɢɤɨɜ ɜ ɪɚɫɬɜɨɪɟ ɨɩɪɟɞɟɥɹɥɢ ɧɚ 
ɠɢɞɤɨɫɬɧɨɦ ɯɪɨɦɚɬɨɝɪɚɮɟ AРТХОЧЭ 1200 ɫ ɦɚɫɫ-ɞɟɬɟɤɬɨɪɨɦ AРТХОЧЭ 6410 TrТЩХО QЮКН.  

Рɟɡɭɥɶɬɚɬɵ ɢ ɜɵɜɨɞɵ.  
Ɉɱɢɫɬɤɚ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɜɟɧɬɜɨɡɞɭɯɚ ɨɬ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ȺȻɏɍ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ 45 ɩɪɟɞɩɪɢɹɬɢɹɯ Ȼɟɥɚɪɭɫɢ, Ɋɨɫɫɢɢ ɢ ɍɤɪɚɢɧɵ ɜ ɬɨɦ 
ɱɢɫɥɟ ɬɚɤɢɯ ɝɢɝɚɧɬɚɯ, ɤɚɤ ɈȺɈ «ɆȺɁ», «Ⱥɜɬɨɡɚɜɨɞ ȽȺɁ», ɈȺɈ «ȺɁ «ɍɊȺɅ», ɈȺɈ 
«ɄȺɆȺɁ-ɦɟɬɚɥɥɭɪɝɢɹ», ȺɈ «Ⱥɜɬɨɞɢɡɟɥɶ», ɈɈɈ «Ʌɟɛɟɞɹɧɫɤɢɣ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɣ 
ɡɚɜɨɞ», ɈȺɈ «Ɂɚɜɨɞ ɬɹɠёɥɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ» (Ɇɚɪɢɭɩɨɥɶ), ɈɈɈ «ȺȾɆ» (Ʉɢɟɜ), ɈȺɈ 
«Ɋɨɜɟɧɫɤɢɣ ɥɢɬɟɣɧɵɣ ɡɚɜɨɞ», ɈȺɈ «Ȼɟɥɨɪɭɫɫɤɢɣ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɣ ɡɚɜɨɞ», ɈȺɈ «Ƚɪɨɞɧɨ 
Ⱥɡɨɬ», ɉɌɄ «Ƚɪɨɞɧɨɯɢɦɜɨɥɨɤɧɨ», ɈɈɈ «Ɉɫɤɨɥɶɫɤɢɣ ɡɚɜɨɞ ɧɟɮɬɹɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ», 
ɁȺɈ «Ɍɟɪɦɨɬɪɨɧ-ɡɚɜɨɞ», ɈȺɈ «ȺɅɇȺɋ» ɢ ɬ.ɞ. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɚɛɫɨɪɛɰɢɢ ɬɨɤɫɢɤɚɧɬɨɜ ɢɡ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ ɡɨɧɵ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 70,0 ɞɨ 
99,9 % ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɯɨɞɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɜɟɳɟɫɬɜ. 
Ɉɛɪɚɡɨɜɚɜɲɢɣɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɛɫɨɪɛɰɢɢ ɪɚɫɬɜɨɪ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɛɢɨɪɟɚɤɬɨɪ, ɫɨɞɟɪɠɚɳɢɣ 
ɜɨɥɨɤɧɢɫɬɵɣ ɧɨɫɢɬɟɥɶ, ɧɚ ɤɨɬɨɪɨɦ ɢɦɦɨɛɢɥɢɡɨɜɚɧɵ ɜɵɫɨɤɨɚɤɬɢɜɧɵɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ-

ɞɟɫɬɪɭɤɬɨɪɵ.  
ɋɩɟɰɢɚɥɢɫɬɚɦɢ ɂɧɫɬɢɬɭɬɚ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɇȺɇ Ȼɟɥɚɪɭɫɢ ɜɵɞɟɥɟɧɵ ɚɤɬɢɜɧɵɟ ɲɬɚɦɦɵ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ-ɞɟɫɬɪɭɤɬɨɪɨɜ, ɫɩɨɫɨɛɧɵɯ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜ ɤɚɱɟɫɬɜɟ ɟɞɢɧɫɬɜɟɧɧɨɝɨ 
ɢɫɬɨɱɧɢɤɚ ɭɝɥɟɪɨɞɚ ɢ ɷɧɟɪɝɢɢ ɬɚɤɢɯ ɤɫɟɧɨɛɢɨɬɢɤɨɜ ɤɚɤ ɮɟɧɨɥ, ɮɨɪɦɚɥɶɞɟɝɢɞ, ɬɪɢɷɬɢɥɚɦɢɧ, 
ɞɢɷɬɢɥɚɦɢɧ, ɤɫɢɥɨɥ, ɬɨɥɭɨɥ, ɫɬɢɪɨɥ ɢ ɬ.ɞ. Ⱦɚɧɧɵɟ ɲɬɚɦɦɵ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɢɦ 
ɞɟɫɬɪɭɤɬɢɜɧɵɦ ɩɨɬɟɧɰɢɚɥɨɦ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɬɨɤɫɢɤɚɧɬɚɦ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ 
ɫɨɫɬɚɜɥɹɟɬ ɨɬ 80 ɞɨ 100% ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɫɟɧɨɛɢɨɬɢɤɚ.  

ɇɚɢɛɨɥɟɟ ɩɨɤɚɡɚɬɟɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɭɬɢɥɢɡɚɰɢɹ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ ɬɚɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɤɚɤ 
ɮɨɪɦɚɥɶɞɟɝɢɞ, ɬɪɢɷɬɢɥɚɦɢɧ (ɌɗȺ) ɢ ɞɢɦɟɬɢɥɚɦɢɧ (ȾɆɗȺ). Ɍɚɤ ɩɨɥɧɚɹ ɞɟɫɬɪɭɤɰɢɹ 
ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 100 ɢ 300 ɦɝ/ɥ ɩɪɟɩɚɪɚɬɨɦ ɧɚ ɨɫɧɨɜɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɪɨɞɚ 



Biotechnology for agriculture and environmental protection  
 
 

  

September 07th -10th, 2016 

Odessa, Ukraine 
68 

Rhodococcus ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɡɚ 8 ɢ 24 ɱɚɫɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɚ ɩɨɥɧɚɹ ɪɟɝɟɧɟɪɚɰɢɹ ɚɛɫɨɪɛɟɧɬɚ 
ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɬɨɤɫɢɤɚɧɬɚ 1000 ɦɝ/ɥ ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɡɚ 5 ɫɭɬɨɤ. Ⱥɤɬɢɜɧɵɟ ɞɟɫɬɪɭɤɬɨɪɵ 
ɌɗȺ ɢ ȾɆɗȺ Rhodococcus qingshengii ɇɋɌ-32 ɢ Rhodococcus jialingiae ɇɋɌ-91 ɫɩɨɫɨɛɧɵ 
ɭɬɢɥɢɡɢɪɨɜɚɬɶ ɬɨɤɫɢɤɚɧɬɵ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 10 ɝ/ɥ. ɉɪɟɩɚɪɚɬ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɲɬɚɦɦɨɜ 
ɭɬɢɥɢɡɢɪɭɟɬ ɬɪɢɷɬɢɥɚɦɢɧ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 100, 500 ɢ 1000 ɦɝ/ɥ ɡɚ 4, 11 ɢ 18 ɱɚɫɨɜ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɚ ɞɢɦɟɬɢɥɷɬɢɥɚɦɢɧ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 100, 500 ɢ 1000 ɦɝ/ɥ ɡɚ 8, 24 ɢ 30 ɱɚɫɨɜ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

ɉɪɢɦɟɪɨɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɛɢɨɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɨɱɢɫɬɤɢ ɜɟɧɬɜɨɡɞɭɯɚ ɨɬ ɬɚɤɢɯ 
ɜɪɟɞɧɵɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɤɚɤ ɮɟɧɨɥ ɢ ɮɨɪɦɚɥɶɞɟɝɢɞ ɹɜɥɹɟɬɫɹ ɪɚɛɨɬɚ 
ɚɛɫɨɪɛɰɢɨɧɧɨ-ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɧɚ ɁȺɈ «ɑɟɪɟɩɨɜɟɰɤɢɣ ɮɚɧɟɪɧɨ-ɦɟɛɟɥɶɧɵɣ 
ɤɨɦɛɢɧɚɬ», ɈȺɈ «ȼɢɬɟɛɫɤɞɪɟɜ», ɈȺɈ «Ȼɨɪɢɫɨɜɞɪɟɜ». ɂɫɫɥɟɞɨɜɚɧɢɹ ɚɛɫɨɪɛɰɢɨɧɧɵɯ 
ɪɚɫɬɜɨɪɨɜ ɞɟɣɫɬɜɭɸɳɢɯ ɛɢɨɪɟɚɤɬɪɨɜ ɩɨɤɚɡɚɥɢ ɜɵɫɨɤɭɸ ɫɤɨɪɨɫɬɶ ɦɢɤɪɨɛɧɨɣ ɞɟɫɬɪɭɤɰɢɢ 
ɬɨɤɫɢɤɚɧɬɨɜ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 5-40 ɦɝ/ɥ ɚɛɫɨɪɛɟɧɬɚ ɢ ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ 85-95 %. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɭɞɚɥɟɧɢɹ ɌɗȺ ɢɡ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ ɡɨɧɵ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ 
ɞɨɫɬɢɝɚɟɬ 97 %.  

Ɉɩɵɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɨɤ ɩɨɤɚɡɵɜɚɟɬ ɢɯ ɡɧɚɱɢɬɟɥɶɧɨɟ ɩɪɟɜɨɫɯɨɞɫɬɜɨ ɧɚɞ 
ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɫɤɪɭɛɛɟɪɚɦɢ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ Д1, 2Ж. Ʉɚɤ 
ɩɨɤɚɡɚɥɚ ɩɪɚɤɬɢɤɚ, ɚɛɫɨɪɛɰɢɨɧɧɨ-ɛɢɨɯɢɦɢɱɟɫɤɢɣ ɦɟɬɨɞ ɫ ɭɫɩɟɯɨɦ ɧɚɲɟɥ ɲɢɪɨɤɨɟ 
ɩɪɢɦɟɧɟɧɢɟ ɜ ɨɱɢɫɬɤɟ ɜɟɧɬɜɨɡɞɭɯɚ ɨɬ ɧɚɢɛɨɥɟɟ ɬɨɤɫɢɱɟɫɤɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ – ɮɟɧɨɥɚ, 
ɮɨɪɦɚɥɶɞɟɝɢɞɚ, ɦɟɬɚɧɨɥɚ, ɬɪɢɷɬɢɥɚɦɢɧɚ, ɅɈɋ, ɫɩɢɪɬɨɜ ɢ ɞɪɭɝɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ.  

 

Ʌɢɬɟɪɚɬɭɪɚ 
1. ɒɚɩɨɜɚɥɨɜ ɘ.ɉ. Ɉɱɢɫɬɤɚ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɜɨɡɞɭɯɚ – ɩɪɨɝɪɟɫɫɢɜɧɵɣ ɜɵɛɨɪ // Ɇɟɬɚɥɥ-

ɂɧɮɨ. – 2007. – №4. –  ɋ. 20–21 

2. Ƚɥɭɲɟɧɶ ȿ.Ɇ., ɒɚɩɚɜɚɥɨɜ ɘ.ɉ., Ƚɪɨɲɟɜ ɂ.Ɇ. Ɉɩɵɬ ɜɧɟɞɪɟɧɢɹ ɚɛɫɨɪɛɰɢɨɧɧɨ-

ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɨɱɢɫɬɤɢ ɜɟɧɬɜɵɛɨɫɨɜ ɨɬ ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ 
ɞɟɪɟɜɨɨɛɪɚɛɨɬɤɢ // 19-ɹ Ɇɟɠɡɞɭɧɚɪ. ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱ. ɤɨɧɮ., 16-17 ɦɚɪɬɚ 2016 ɝ., 
ɝ.Ȼɚɥɚɛɚɧɨɜɨ, ɊɎ / ɩɨɞ ɪɟɞ. ȿ.ɉ. Ƚɧɭɬɚɧɨɜɨɣ, 2016 – ɋ.90-99. 
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Ƚɥɭɲɟɧɶ ȿ.Ɇ., ɉɟɬɪɨɜɚ Ƚ.Ɇ., ɒɚɤɭɧ Ɍ.ɉ. 
ɂɧɫɬɢɬɭɬ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɇȺɇ Ȼɟɥɚɪɭɫɢ, Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 

 

ȻɂɈɋɈРȻɐɂɈɇɇɕɃ ɉРȿɉȺРȺɌ РɈȾɈȻȿɅ-Ɍɇ ȾɅə РȿКɍɅɖɌɂȼȺɐɂɂ 
ɇȿɎɌȿɁȺȽРəɁɇȿɇɇɕɏ ɌȿРРɂɌɈРɂɃ ȻȿɅȺРɍɋɂ  

RODOBEL-TH preparation created by microorganisms-destructors of oil genus Rhodococcus and 

Bacillus. Active  microorganisms  were immobilized on natural media - peat. Peat combines the 

properties of oil sorbent,  carrier  for  microbial  degraders  of for microorganisms-destructors of 

hydrocarbons hydrocarbons and agent remediating petroleum-contaminated soil. In production 

testing of the drug of  Gomel  pumping station,  Druzhba  international  pipeline  polluted    oil  

demonstrated  90%  decomposition after 1 month of exposure. 

ȼɜɟɞɟɧɢɟ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɦɢɪɨɜɚɹ ɩɪɚɤɬɢɤɚ ɪɚɫɩɨɥɚɝɚɟɬ ɨɝɪɨɦɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ 
ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɛɢɨɩɪɟɩɚɪɚɬɨɜ ɞɥɹ ɨɱɢɫɬɤɢ ɢ ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɡɚɝɪɹɡɧɟɧɧɵɯ ɧɟɮɬɶɸ ɨɛɴɟɤɬɨɜ.  
ɋ 90-ɯ ɝɝ. ɩɪɨɲɥɨɝɨ ɫɬɨɥɟɬɢɹ ɜ ɂɧɫɬɢɬɭɬɟ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɇɚɰɢɨɧɚɥɶɧɨɣ ɚɤɚɞɟɦɢɢ ɧɚɭɤ 
Ȼɟɥɚɪɭɫɢ ɛɵɥɢ ɧɚɱɚɬɵ ɪɚɡɪɚɛɨɬɤɢ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɫɩɨɫɨɛɨɜ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɨɤɢɫɥɟɧɢɹ  
ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ-ɞɟɫɬɪɭɤɬɨɪɨɜ. ɋɨɬɪɭɞɧɢɤɚɦɢ 
ɂɧɫɬɢɬɭɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɛɚɡɨɜɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɨɱɢɫɬɤɟ ɡɚɝɪɹɡɧɟɧɧɵɯ 
ɧɟɮɬɶɸ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ ɨɛɴɟɤɬɨɜ, ɨɫɧɨɜɨɣ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɞɟɬɚɥɶɧɨɟ ɢɡɭɱɟɧɢɟ ɫɬɟɩɟɧɢ 
ɢ ɭɫɥɨɜɢɣ ɡɚɝɪɹɡɧɟɧɢɣ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ ɛɵɥ ɫɨɡɞɚɧ ɪɹɞ  
ɛɢɨɩɪɟɩɚɪɚɬɨɜ ɞɥɹ ɨɱɢɫɬɤɢ ɩɨɱɜ, ɝɪɭɧɬɨɜ ɢ ɜɨɞɨɟɦɨɜ ɨɬ ɧɟɮɬɹɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ: ɗɤɨɛɟɥ, 
Ɋɨɞɨɛɟɥ, Ɋɨɞɨɛɟɥ-Ɍ, Ɋɨɞɨɛɟɥ-Ɍɇ.  

ɐɟɥɶ ɪɚɛɨɬɵ - ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɛɢɨɫɨɪɛɰɢɨɧɧɨɝɨ ɩɪɟɩɚɪɚɬɚ 
ɊɈȾɈȻȿɅ-Ɍɇ ɞɥɹ ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɬɟɪɪɪɢɬɨɪɢɣ Ȼɟɥɚɪɭɫɢ. 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ.  
ɋɨɞɟɪɠɚɧɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ  ɜ  ɩɨɱɜɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɩɪɨɜɨɞɢɥɢ ɦɟɬɨɞɨɦ ɂɄ-

ɫɩɟɤɬɪɨɫɤɨɩɢɢ ɧɚ ɚɧɚɥɢɡɚɬɨɪɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ Ⱥɇ-2. 

Рɟɡɭɥɶɬɚɬɵ ɢ ɜɵɜɨɞɵ.  
ɉɪɟɩɚɪɚɬ ɊɈȾɈȻȿɅ-Ɍɇ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɢɨɦɚɫɫɭ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ-ɞɟɫɬɪɭɤɬɨɪɨɜ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧɟɮɬɢ ɪɨɞɚ Bacillus ɢ Rhodococcus, ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɯ ɧɚ ɬɨɪɮɟɜ ɤɨɥɢɱɟɫɬɜɟ. 
ɋɨɞɟɪɠɚɧɢɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ  ɜ 1 ɝ ɩɪɟɩɚɪɚɬɚ ɧɟ ɦɟɧɟɟ 10

9
 ɄɈȿ.  Ɇɢɤɪɨɨɪɝɚɧɢɡɦɵ, 

ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɩɪɟɩɚɪɚɬɚ, ɫɩɨɫɨɛɧɵ ɪɚɡɥɚɝɚɬɶ ɜ ɲɢɪɨɤɨɦ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɢ ɪɇ ɞɢɚɩɚɡɨɧɟ 
ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɧɟɮɬɢ ɞɨ ɷɤɨɥɨɝɢɱɟɫɤɢ ɧɟɣɬɪɚɥɶɧɵɯ ɩɪɨɞɭɤɬɨɜ. ɉɪɟɩɚɪɚɬ 
ɚɞɚɩɬɢɪɨɜɚɧ ɤ ɫɪɟɞɚɦ ɫ ɫɨɥɟɧɨɫɬɶɸ ɞɨ 120 ɝ/ɥ. 

ɊɈȾɈȻȿɅ-Ɍɇ ɫɨɱɟɬɚɟɬ ɜ ɫɟɛɟ ɫɜɨɣɫɬɜɚ:  
1) ɫɨɪɛɟɧɬɚ ɧɟɮɬɢ; 
2) ɞɟɫɬɪɭɤɬɨɪɚ ɧɟɮɬɢ; 
3) ɪɟɤɭɥɶɬɢɜɚɬɨɪɚ ɨɱɢɳɚɟɦɨɣ ɩɨɱɜɵ ɡɚ ɫɱɟɬ ɨɛɨɝɚɳɟɧɢɹ ɟё ɝɭɦɢɧɨɜɵɦɢ ɤɢɫɥɨɬɚɦɢ ɬɨɪɮɚ 

ɢ ɨɪɝɚɧɢɱɟɫɤɢɦ ɜɟɳɟɫɬɜɨɦ ɛɢɨɦɚɫɫɵ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ-ɞɟɫɬɪɭɤɬɨɪɨɜ.  
ȿɦɤɨɫɬɶ ɩɨɝɥɨɳɟɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɩɪɟɩɚɪɚɬɨɦ ɫɨɫɬɚɜɥɹɟɬ 3,5 – 9,6 ɤɝ/ɤɝ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɜɢɞɚ ɧɟɮɬɟɩɪɨɞɭɤɬɚ. Ⱦɨɡɚ ɜɧɟɫɟɧɢɹ ɩɪɟɩɚɪɚɬɚ 350 ɤɝ ɩɪɟɩɚɪɚɬɚ ɧɚ 1000 ɤɝ ɧɟɮɬɢ. ɋɬɟɩɟɧɶ 
ɞɟɝɪɚɞɚɰɢɢ ɚɥɢɮɚɬɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɧɟɮɬɢ ɡɚ 5 ɦɟɫɹɰɟɜ - 100% ɩɪɢ ɭɪɨɜɧɟ ɡɚɝɪɹɡɧɟɧɢɹ 
ɞɨ 5%(ɨɛ.), ɚɪɨɦɚɬɢɱɟɫɤɢɯ - 95%. ɉɪɢ ɭɪɨɜɧɹɯ ɡɚɝɪɹɡɧɟɧɢɹ ɨɬ 5% ɢ ɜɵɲɟ ɫɪɨɤ ɞɟɫɬɪɭɤɰɢɢ ɢ 
ɪɚɫɯɨɞ ɩɪɟɩɚɪɚɬɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭɜɟɥɢɱɢɜɚɸɬɫɹ.  

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɨɩɬɢɦɭɦ ɚɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɛɢɨɩɪɟɩɚɪɚɬɨɜ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 15 – 

32
0ɋ. Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɩɪɟɞɟɥɵ ɚɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɪɟɩɚɪɚɬɚ ɊɈȾɈȻȿɅ-Ɍɇ ɡɧɚɱɢɬɟɥɶɧɨ 

ɪɚɫɲɢɪɟɧɵ ɢ ɧɚɯɨɞɹɬɫɹ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 5 ɞɨ 450ɋ ɡɚ ɫɱɟɬ ɢɦɦɨɛɢɥɢɡɚɰɢɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ-

ɞɟɫɬɪɭɤɬɨɪɨɜ ɧɟɮɬɢ ɧɚ ɬɨɪɮɟ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɬɨɪɮ, ɜ ɫɜɹɡɢ ɫ ɩɪɢɫɭɳɟɣ ɟɦɭ ɧɢɡɤɨɣ 
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ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶɸ, ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɢɦɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ ɜ ɬɨɪɮɟ ɡɚɳɢɳɟɧɵ ɨɬ ɩɟɪɟɩɚɞɨɜ ɬɟɦɩɟɪɚɬɭɪ. ɍɛɟɞɢɬɟɥɶɧɵɦ ɩɪɢɦɟɪɨɦ 
ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɯ ɧɚ ɬɨɪɮɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ-ɞɟɫɬɪɭɤɬɨɪɨɜ 
ɹɜɥɹɸɬɫɹ  ɪɟɡɭɥɶɬɚɬɵ  ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢɫɩɵɬɚɧɢɹ ɩɪɟɩɚɪɚɬɚ ɊɈȾɈȻȿɅ-Ɍɇ ɜ 2013 ɝɨɞɭ ɩɪɢ 
ɨɱɢɫɬɤɟ 30 ɬɨɧɧ ɝɪɭɧɬɚ, ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɣɧɨɝɨ ɪɚɡɥɢɜɚ ɧɟɮɬɢ ɇɉɋ 
«Ƚɨɦɟɥɶ» ɈȺɈ «Ƚɨɦɟɥɶɬɪɚɧɫɧɟɮɬɶ Ⱦɪɭɠɛɚ». ɂɫɩɵɬɚɧɢɹ ɩɪɟɩɚɪɚɬɚ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɨɫɟɧɧɢɣ 
ɩɟɪɢɨɞ ɩɪɢ ɫɪɟɞɧɟɣ ɞɧɟɜɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ 7-9

0ɋ  ɢ ɧɨɱɧɨɣ – 4-5
0ɋ. Ɂɚ 30 ɞɧɟɣ 

ɞɟɣɫɬɜɢɹ ɩɪɟɩɚɪɚɬɚ – ɫ 23 ɫɟɧɬɹɛɪɹ ɩɨ 23 ɨɤɬɹɛɪɹ ɫɨɞɟɪɠɚɧɢɟ ɧɟɮɬɢ ɜ ɨɛɪɚɡɰɚɯ ɨɱɢɳɚɟɦɨɣ 
ɩɨɱɜɵ  ɩɪɢ  ɢɫɯɨɞɧɨɦ ɭɪɨɜɧɟ  ɧɟɮɬɹɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ 11,85 ɝ/ɤɝ ɫɧɢɡɢɥɨɫɶ ɞɨ 2,685 ɝ/ɤɝ, ɬ.ɟ. 
ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɫɨɫɬɚɜɢɥɚ ɨɤɨɥɨ 90%. 

Ɋɚɧɟɟ ɩɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɱɢɫɬɤɢ ɩɨɱɜɵ ɨɬ ɧɟɮɬɢ 
ɛɢɨɫɨɪɛɰɢɨɧɧɵɦ ɩɪɟɩɚɪɚɬɨɦ ɊɈȾɈȻȿɅ-Ɍɇ ɜ ɭɫɥɨɜɢɹɯ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɱɜɵ ɧɟɮɬɶɸ ɞɨ 
ɭɪɨɜɧɹ 100 ɢ 200 ɉȾɄ (5,0 ɢ 10,0 ɝ/ɤɝ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ) ɜɵɹɜɢɥɢ ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɩɨɱɜɵ ɡɚ 3 
ɦɟɫɹɰɚ (ɦɚɣ – ɢɸɥɶ) ɧɚ ɭɪɨɜɧɟ 99,1 ɢ 92,4 %, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

ɉɪɟɩɚɪɚɬ ɦɧɨɝɨɤɪɚɬɧɨ ɢɫɩɨɥɶɡɨɜɚɧ ɧɚ ɧɟɛɨɥɶɲɢɯ ɩɥɨɳɚɞɹɯ ɜ ɪɹɞɟ ɯɨɡɹɣɫɬɜ Ɋɟɫɩɭɛɥɢɤɢ 
Ȼɟɥɚɪɭɫɶ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ  ɭɱɚɫɬɤɨɜ, ɡɚɝɪɹɡɧɟɧɧɵɯ ɬɹɠɟɥɵɦɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ. ȼ ɢɸɧɟ 2011 
ɝɨɞɭ ɫ ɩɨɦɨɳɶɸ ɩɪɟɩɚɪɚɬɚ ɩɪɨɜɟɞɟɧɚ ɛɢɨɪɟɦɟɞɢɚɰɢɹ ɩɨɱɜɵ ɩɪɨɦɩɥɨɳɚɞɤɢ ɫ ɭɪɨɜɧɟɦ 
ɡɚɝɪɹɡɧɟɧɢɹ ɦɚɡɭɬɨɦ ɞɨ 9 ɝ/ɤɝ. ɉɪɨɜɟɞɟɧɧɵɣ ɜ ɢɸɥɟ 2012 ɝɨɞɚ ɨɬɛɨɪ ɩɨɱɜɟɧɧɵɯ ɨɛɪɚɡɰɨɜ 
ɩɨɡɜɨɥɢɥ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɨɫɬɚɬɨɱɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɤɨɥɢɱɟɫɬɜɟ 0,1 ɝ/ɤɝ 
ɩɨɱɜɵ. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɛɢɨɫɨɪɛɰɢɨɧɨɝɨ ɩɪɟɩɚɪɚɬɚ ɊɈȾɈȻȿɅ-Ɍɇ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ 
ɧɟɮɬɹɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ ɞɨɤɚɡɚɧɚ ɧɚ ɪɚɡɥɢɱɧɵɯ ɫɭɛɫɬɪɚɬɚɯ ɩɪɢ ɪɚɡɧɨɦ ɭɪɨɜɧɟ ɡɚɝɪɹɡɧɟɧɢɹ ɢ 
ɩɨɞɬɜɟɪɠɞɟɧɚ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɚɤɬɚɦɢ ɜɧɟɞɪɟɧɢɹ. ɉɪɟɩɚɪɚɬ ɫ ɭɫɩɟɯɨɦ ɦɨɠɟɬ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɪɟɦɟɞɢɚɰɢɢ ɧɟɮɬɟɲɥɚɦɨɜ, ɞɥɹ ɨɱɢɫɬɤɢ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɩɨɱɜɨɝɪɭɧɬɨɜ ɜɨ 
ɜɫɟɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɟɪɟɪɚɛɨɬɤɨɣ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɨɣ ɢɥɢ 
ɯɪɚɧɟɧɢɟɦ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɚ ɬɚɤɠɟ ɩɪɢ ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣ ɢɥɢ 
ɤɚɬɚɫɬɪɨɮ ɧɚ ɧɟɮɬɟɩɪɨɜɨɞɚɯ. 
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Ƚɧɚɬɸɤ ȱ.ɋ.1, Ƚɨɪɛɚɬɸɤ ȱ.Р.2, Ȼɚɧɧɢɤɨɜɚ Ɇ.Ɉ.2 
1ɇɌɍɍ «Ʉɉȱ», Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

2ȱɄȻȽȱ ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

 

ȼɉɅɂȼ ȺɇɌɂȻȱɈɌɂКɍ ɐȿɎɌРɂȺКɋɈɇɍ ɇȺ РȿȽȿɇȿРȺɐȱɘ IN VITRO 

ɉɒȿɇɂɐȱ ɆəКɈȲ TRITICUM AESTIVUM L. ɋɈРɌȱȼ ɉɈȾɈɅəɇКȺ ɌȺ ɁɂɆɈəРКȺ 
 

TСО ТmpКМt oП НТППОrОnt МonМОntrКtТons oП β-lactam antibiotic Ceftriaxone on two wheat varieties in 

vitro regeneration was tested. 18 days formed calli obtained from apical meristem of wheat was 

used in the study. It is established that the application of ceftriaxone concentration that eliminates 

agrobacterium (400 mg/l) increased the frequency of regeneration in two wheat genotypes. 

Therefore, it is advisable to use during Agrobacterium-mediated transformation in vitro, because it 

not only inhibits the growth of bacterial cells, but stimulates the morphogenesis processes and 

increases the regeneration frequency. 

 
ȼɫɬɭɩ. Ɋɨɡɪɨɛɤɚ ɟɮɟɤɬɢɜɧɢɯ ɛɿɨɬɟɯɧɨɥɨɝɿɣ, ɫɩɪɹɦɨɜɚɧɢɯ ɧɚ ɫɬɜɨɪɟɧɧɹ ɪɨɫɥɢɧ ɩɲɟɧɢɰɿ, 

ɫɬɿɣɤɢɯ ɞɨ ɯɜɨɪɨɛ ɬɚ ɫɬɪɟɫɨɜɢɯ ɱɢɧɧɢɤɿɜ ɞɨɜɤɿɥɥɹ, ɩɨɜ’ɹɡɚɧɚ ɡ ɜɢɪɿɲɟɧɧɹɦ ɰɿɥɨʀ ɧɢɡɤɢ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɯ ɩɢɬɚɧɶ. ɐɟ, ɧɚɫɚɦɩɟɪɟɞ, ɞɨɫɥɿɞɠɟɧɧɹ, ɩɨɜ’ɹɡɚɧɿ ɿɡ ɜɜɟɞɟɧɧɹɦ ɪɨɫɥɢɧɧɢɯ 
ɬɤɚɧɢɧ ɿ ɨɪɝɚɧɿɜ ɜ ɤɭɥɶɬɭɪɭ in vitro, ɚɧɚɥɿɡɨɦ ɿɧɞɭɤɨɜɚɧɨʀ ɿ ɩɪɢɪɨɞɧɨʀ ɝɟɧɟɬɢɱɧɨʀ ɦɿɧɥɢɜɨɫɬɿ 
ɤɥɿɬɢɧɧɢɯ ɩɨɩɭɥɹɰɿɣ, ɪɟɝɟɧɟɪɚɰɿєɸ ɿɡ ɧɢɯ ɪɨɫɥɢɧ ɿ ɦɿɤɪɨɤɥɨɧɚɥɶɧɢɦ ɪɨɡɦɧɨɠɟɧɧɹɦ 
ɪɟɝɟɧɟɪɚɧɬɿɜ. 

ɇɚɣɛɿɥɶɲ ɩɨɲɢɪɟɧɢɦ ɦɟɬɨɞɨɦ ɨɬɪɢɦɚɧɧɹ ɬɪɚɧɫɝɟɧɧɢɯ ɪɨɫɥɢɧ є ɝɟɧɟɬɢɱɧɚ 
ɬɪɚɧɫɮɨɪɦɚɰɿɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɛɚɤɬɟɪɿɣ ɪɨɞɭ Agrobacterium ɹɤ ɛɿɨɥɨɝɿɱɧɨɝɨ ɜɟɤɬɨɪɚ ɞɥɹ 
ɩɟɪɟɞɚɱɿ ɟɤɡɨɝɟɧɧɢɯ Ɍ-ȾɇɄ ɜ ɪɨɫɥɢɧɧɭ ɤɥɿɬɢɧɭ. Ⱥɥɟ ɦɟɬɨɞɨɥɨɝɿɹ Agrobacterium-

ɨɩɨɫɟɪɟɞɤɨɜɚɧɨʀ ɬɪɚɧɫɮɨɪɦɚɰɿʀ in vitro ɞɥɹ ɡɥɚɤɨɜɢɯ ɿ, ɡɨɤɪɟɦɚ, ɩɲɟɧɢɰɿ ɪɨɡɪɨɛɥɟɧɚ ɧɟ ɞɨ 
ɤɿɧɰɹ. 

ȿɮɟɤɬɢɜɧɿɫɬɶ Agrobacterium-ɨɩɨɫɟɪɟɞɤɨɜɚɧɨʀ ɬɪɚɧɫɮɨɪɦɚɰɿʀ ɪɨɫɥɢɧ Тn vɿtro ɡɚɥɟɠɢɬɶ ɜ 
ɨɫɧɨɜɧɨɦɭ ɜɿɞ ɝɟɧɨɬɢɩɭ ɪɨɫɥɢɧɢ, ɬɢɩɭ ɟɤɫɩɥɚɧɬɚ, ɝɟɧɟɬɢɱɧɨɝɨ ɜɟɤɬɨɪɚ, ɛɚɤɬɟɪɿɚɥɶɧɨɝɨ 
ɲɬɚɦɭ ɬɚ ɫɤɥɚɞɭ ɠɢɜɢɥɶɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. ɉɪɨɬɟ, ɭɫɩɿɯ ɭ ɞɚɧɨɦɭ ɩɪɨɰɟɫɿ ɧɟɦɨɠɥɢɜɢɣ ɛɟɡ 
ɟɮɟɤɬɢɜɧɨʀ ɟɥɿɦɿɧɚɰɿʀ ɛɚɤɬɟɪɿɚɥɶɧɢɯ ɤɥɿɬɢɧ ɬɚ ɪɟɝɟɧɟɪɚɰɿʀ ɪɨɫɥɢɧ-ɬɪɚɧɫɮɨɪɦɚɧɬɿɜ. 
Ⱥɧɬɢɛɿɨɬɢɤɢ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɭɫɭɧɟɧɧɹ ɚɝɪɨɛɚɤɬɟɪɿɣ ɿ ɞɥɹ ɰɶɨɝɨ ɞɨɞɚɸɬɶɫɹ ɜ 
ɠɢɜɢɥɶɧɿ ɫɟɪɟɞɨɜɢɳɚ, ɦɨɠɭɬɶ ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚɬɢ ɧɚ ɪɟɝɟɧɟɪɚɰɿɸ Тn vɿtro [1]. 

ɑɭɬɥɢɜɿɫɬɶ ɪɨɫɥɢɧ ɞɨ ɚɧɬɢɛɿɨɬɢɤɿɜ є ɜɢɞɨɫɩɟɰɢɮɿɱɧɨɸ ɿ ɡɚɥɟɠɢɬɶ, ɜ ɨɫɧɨɜɧɨɦɭ, ɜɿɞ ɬɢɩɭ 
ɬɚ ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɧɬɢɛɿɨɬɢɤɚ, ɬɢɩɭ ɟɤɫɩɥɚɧɬɚ ɬɚ ɭɦɨɜ ɤɭɥɶɬɢɜɭɜɚɧɧɹ. Ɍɨɦɭ, ɩɟɪɲ ɧɿɠ ʀɯ 
ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɞɥɹ ɡɚɩɨɛɿɝɚɧɧɹ ɱɢ ɭɫɭɧɟɧɧɹ ɧɟɛɚɠɚɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɧɟɨɛɯɿɞɧɨ ɜɢɡɧɚɱɢɬɢ 
ɬɢɩ ɿ ɤɨɧɰɟɧɬɪɚɰɿɸ ɚɧɬɢɛɿɨɬɢɤɚ ɡ ɧɚɣɦɟɧɲɢɦ ɮɿɬɨɬɨɤɫɢɱɧɢɦ ɜɩɥɢɜɨɦ ɧɚ ɪɨɫɥɢɧɧɿ ɤɥɿɬɢɧɢ. 
əɤ ɩɪɚɜɢɥɨ, ɩɪɟɩɚɪɚɬɢ β-ɥɚɤɬɚɦɧɨʀ ɝɪɭɩɢ ɜɜɚɠɚɸɬɶɫɹ ɧɟɬɨɤɫɢɱɧɢɦɢ ɞɥɹ ɤɥɿɬɢɧ ɪɨɫɥɢɧ ɱɟɪɟɡ 
ʀɯ ɫɩɟɰɢɮɿɱɧɭ ɞɿɸ ɧɚ ɛɚɤɬɟɪɿʀ Д2Ж, ɚɥɟ ɜ ɞɟɹɤɢɯ ɜɢɩɚɞɤɚɯ ɩɪɨɞɭɤɬɢ ɪɨɡɩɚɞɭ ɰɢɯ ɚɧɬɢɛɿɨɬɢɤɿɜ ɭ 
ɠɢɜɢɥɶɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɦɨɠɭɬɶ ɩɨ-ɪɿɡɧɨɦɭ ɜɩɥɢɜɚɬɢ ɧɚ ɪɿɫɬ ɪɨɫɥɢɧɧɨʀ ɤɥɿɬɢɧɢ. Ɍɚɤɢɦ 
ɱɢɧɨɦ, ʀɯ ɮɿɬɨɬɨɤɫɢɱɧɿɫɬɶ ɦɨɠɟ ɡɧɚɱɧɨ ɜɚɪɿɸɜɚɬɢ ɡɚɥɟɠɧɨ ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɧɬɢɛɿɨɬɢɤɭ ɬɚ 
ɜɢɞɭ ɪɨɫɥɢɧ Д3, 4Ж. 

Ɇɟɬɚ. ȼɫɬɚɧɨɜɥɟɧɧɹ ɜɩɥɢɜɭ ɰɟɮɬɪɢɚɤɫɨɧɭ, ɡɚɥɟɠɧɨ ɜɿɞ ɣɨɝɨ ɤɨɧɰɟɧɬɪɚɰɿʀ, ɧɚ 
ɪɟɝɟɧɟɪɚɰɿɸ in vitro ɩɚɝɨɧɿɜ ɭ ɦ’ɹɤɨʀ ɩɲɟɧɢɰɿ Triticum aestivum L. ɫɨɪɬɿɜ Ɂɢɦɨɹɪɤɚ ɬɚ 
ɉɨɞɨɥɹɧɤɚ. 

Ɇɚɬɟɪіɚɥɢ і ɦɟɬɨɞɢ. Ⱦɨɫɥɿɞɠɭɜɚɥɢ ɜɩɥɢɜ ɰɟɮɬɪɢɚɤɫɨɧɭ ɧɚ ɪɟɝɟɧɟɪɚɰɿɸ ɩɲɟɧɢɰɿ ɭ 
ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɜɿɞ 25 ɞɨ 500 ɦɝ/ɥ ɡ ɤɪɨɤɨɦ 25 ɦɝ/ɥ. 

ȼ ɹɤɨɫɬɿ ɟɤɫɩɥɚɧɬɿɜ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɜɩɥɢɜɭ ɧɚ ɦɨɪɮɨɝɟɧɟɡ ɿ ɪɟɝɟɧɟɪɚɰɿɸ ɜɢɛɪɚɧɢɯ 
ɤɨɧɰɟɧɬɪɚɰɿɣ ɞɨɫɥɿɞɠɭɜɚɧɨɝɨ ɚɧɬɢɛɿɨɬɢɤɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɫɮɨɪɦɨɜɚɧɢɣ 18-ɞɟɧɧɢɣ ɤɚɥɸɫ, 
ɨɬɪɢɦɚɧɢɣ ɡ ɚɩɿɤɚɥɶɧɢɯ ɦɟɪɢɫɬɟɦ ɩɲɟɧɢɰɿ T. aestivum L. ɫɨɪɬɿɜ Ɂɢɦɨɹɪɤɚ ɬɚ ɉɨɞɨɥɹɧɤɚ. 
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Ɍɚɤɢɣ ɜɢɛɿɪ ɜɢɯɿɞɧɨɝɨ ɤɭɥɶɬɢɜɚɰɿɣɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɡɭɦɨɜɥɟɧɨ ɣɨɝɨ ɞɨɫɬɭɩɧɿɫɬɸ ɩɪɨɬɹɝɨɦ 
ɪɨɤɭ ɭ ɜɟɥɢɤɢɯ ɤɿɥɶɤɨɫɬɹɯ ɿ ɜɿɞɫɭɬɧɿɫɬɸ ɫɟɡɨɧɧɢɯ ɜɩɥɢɜɿɜ ɧɚ ɤɭɥɶɬɭɪɢ ɬɤɚɧɢɧ Д5Ж. Ʉɚɥɸɫ 
ɩɨɦɿɳɚɥɢ ɭ ɱɚɲɤɢ ɉɟɬɪɿ (ɛɥɢɡɶɤɨ 50 ɲɬ.) ɧɚ ɪɟɝɟɧɟɪɚɰɿɣɧɟ ɠɢɜɢɥɶɧɟ ɫɟɪɟɞɨɜɢɳɟ ɆɋɊ4 Д6Ж, 
ɞɨɩɨɜɧɟɧɟ ɜɿɞɩɨɜɿɞɧɢɦɢ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɚɧɬɢɛɿɨɬɢɤɭ ɰɟɮɬɪɢɚɤɫɨɧɭ. Ʉɭɥɶɬɢɜɭɜɚɧɧɹ 
ɩɪɨɜɨɞɢɥɢ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 24 °ɋ ɿ 16 ɝɨɞ ɮɨɬɨɩɟɪɿɨɞɭ ɩɪɨɬɹɝɨɦ 30-ɬɢ ɞɿɛ. Ʉɿɥɶɤɿɫɬɶ ɡɪɚɡɤɿɜ 
ɦɨɪɮɨɝɟɧɧɨɝɨ ɤɚɥɸɫɭ ɜɿɞɦɿɱɚɥɢ ɧɚ 7-ɦɭ ɞɨɛɭ ɤɭɥɶɬɢɜɭɜɚɧɧɹ. Ⱦɢɧɚɦɿɤɭ ɪɟɝɟɧɟɪɚɰɿʀ ɪɨɫɥɢɧ 
ɮɿɤɫɭɜɚɥɢ ɡ 15-ʀ ɩɨ 30-ɬɭ ɞɨɛɭ ɤɨɠɧɿ 5 ɞɿɛ. ȼ ɹɤɨɫɬɿ ɤɨɧɬɪɨɥɸ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɫɟɪɟɞɨɜɢɳɟ 
ɞɥɹ ɪɟɝɟɧɟɪɚɰɿʀ ɆɋɊ4 ɛɟɡ ɞɨɞɚɜɚɧɧɹ ɚɧɬɢɛɿɨɬɢɤɚ Д6Ж. ȼɿɞɫɨɬɨɤ ɭɬɜɨɪɟɧɧɹ ɩɚɝɨɧɿɜ ɜɢɡɧɚɱɚɥɢ 
ɹɤ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɱɢɫɥɚ ɟɤɫɩɥɚɧɬɿɜ, ɹɤɿ ɭɬɜɨɪɢɥɢ ɪɟɝɟɧɟɪɚɧɬɢ, ɞɨ ɡɚɝɚɥɶɧɨɝɨ ɱɢɫɥɚ 
ɟɤɫɩɥɚɧɬɿɜ. 

Ɋɟɡɭɥɶɬɚɬɢ ɫɬɚɬɢɫɬɢɱɧɨ ɨɛɪɨɛɥɹɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɨɝɪɚɦɢ MТМrШsШПЭ EбМОХ. Ⱦɥɹ ɨɰɿɧɤɢ 
ɞɨɫɬɨɜɿɪɧɨɫɬɿ ɪɟɡɭɥɶɬɚɬɿɜ ɪɨɡɪɚɯɨɜɭɜɚɥɢ ɤɪɢɬɟɪɿʀ Ɏɿɲɟɪɚ ɿ ɋɬɶɸɞɟɧɬɚ ɩɪɢ P ≤ 0,05, ɹɤɿ 
ɫɬɚɧɨɜɥɹɬɶ 7,9 ɬɚ 5,5 ɜɿɞɩɨɜɿɞɧɨ. 
Рɟɡɭɥɶɬɚɬɢ. 

Ɍɚɛɥɢɰɹ 1. ȼɩɥɢɜ ɚɧɬɢɛɿɨɬɢɤɚ ɰɟɮɬɪɢɚɤɫɨɧɭ ɧɚ ɱɚɫɬɨɬɭ ɭɬɜɨɪɟɧɧɹ ɦɨɪɮɨɝɟɧɧɨɝɨ ɤɚɥɸɫɭ ɿ 
ɪɟɝɟɧɟɪɚɰɿɸ ɩɚɝɨɧɿɜ ɩɲɟɧɢɰɿ ɦ’ɹɤɨʀ 
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ɫɨɪɬ Ɂɢɦɨɹɪɤɚ ɫɨɪɬ ɉɨɞɨɥɹɧɤɚ 

ɑɚɫɬɨɬɚ, % ɑɚɫɬɨɬɚ, % 

ɑɚɫɬɨɬɚ 
ɭɬɜɨɪɟɧɧɹ 

ɦɨɪɮɨɝɟɧɧɨɝɨ 
ɤɚɥɸɫɭ 

Ɋɢɡɨɝɟɧɟɡ Ɋɟɝɟɧɟɪɚɰɿɹ 

ɑɚɫɬɨɬɚ 
ɭɬɜɨɪɟɧɧɹ 

ɦɨɪɮɨɝɟɧɧɨɝɨ 
ɤɚɥɸɫɭ 

Ɋɢɡɨɝɟɧɟɡ Ɋɟɝɟɧɟɪɚɰɿɹ 

25 71,8±1,3 53,5±2,4 58,5±1,8 72,6±1,2 65,8±1,8 30,1±4,2 

50 77,6±4,3 58,9±1,5 58,1±3,2 77,8±2,8 67,2±1,1 18,2±3,2 

75 70,8±4,0 59,3±4,0 43,1±3,6 64,6±1,5 66,4±0,2 19,1±2,1 

100 75,8±2,8 38,8±2,6 42,6±3,5 90,1±1,5 77,2±2,2 22,6±3,3 

125 96,1±3,5 74,4±1,8 23,2±1,1 96,1±2,7 60,3±1,2 20,8±0,4 

150 91,8±4,2 72,3±2,7 29,0±0,2 98,5±2,5 74,9±2,6 16,3±0,6 

175 94,7±1,7 72,5±3,4 33,0±0,7 94,1±5,2 66,7±2,3 11,4±1,6 

200 72,2±2,2 40,0±1,3 36,1±0,6 77,3±1,6 79,1±4,9 17,5±2,0 

225 93,4±3,3 78,9±3,1 37,7±0,8 95,5±4,2 86,3±2,4 12,1±1,1 

250 82,7±1,3 66,3±4,2 39,4±0,1 78,6±1,7 40,9±3,8 10,7±0,5 

275 97,3±1,1 64,5±4,8 36,3±1,3 92,7±0,6 65,9±4,0 16,7±1,5 

300 85,0±1,2 50,7±3,4 41,2±1,3 78,0±2,1 43,8±4,8 10,3±3,5 

325 97,2±0,1 66,2±2,1 30,0±0,8 95,8±4,1 68,5±4,5 23,3±0,2 

350 77,3±4,7 44,7±1,7 16,5±0,3 98,3±0,5 33,5±4,4 36,1±1,7 

375 95,0±1,4 74,1±3,2 24,8±0,7 95,8±3,7 70,3±3,5 33,5±2,2 

400 70,2±1,9 43,3±4,4 34,1±4,2 91,7±3,0 52,4±4,3 14,3±4,3 

425 97,0±1,8 57,4±2,7 24,2±1,8 97,2±2,8 67,0±2,7 19,9±3,6 

450 94,4±4,6 55,2±1,0 22,7±4,8 95,6±2,9 50,8±1,4 16,3±1,4 

475 94,0±3,0 61,5±1,4 16,5±1,2 91,6±2,8 70,9±4,6 11,6±1,5 

500 97,9±2,4 60,2±3,6 13,7±1,1 95,1±2,1 66,9±4,0 11,2±2,6 

Кɨɧɬɪɨɥɶ 76,6±2,1 75,7±2,7 26,5±1,6 55,8±1,8 31,0±1,6 25,5±2,4 

ɉɪɢɦɿɬɤɚ: Ɍɭɬ ɿ ɞɚɥɿ ɪ ≤ 0,05. ɇɚɜɟɞɟɧɿ ɫɟɪɟɞɧɿ ɚɪɢɮɦɟɬɢɱɧɿ ɡɧɚɱɟɧɧɹ. 
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Ɋɨɡɜɢɬɨɤ ɩɚɝɨɧɿɜ ɪɨɡɩɨɱɢɧɚɜɫɹ ɧɚ 2-ɣ ɬɢɠɞɟɧɶ ɤɭɥɶɬɢɜɭɜɚɧɧɹ. ɇɚɹɜɧɿɫɬɶ ɭ ɠɢɜɢɥɶɧɨɦɭ 
ɫɟɪɟɞɨɜɢɳɿ ɰɟɮɬɪɢɚɤɫɨɧɭ ɭ ɤɨɧɰɟɧɬɪɚɰɿʀ 25 ɦɝ/ɥ ɿ 50 ɦɝ/ɥ ɡɚɛɟɡɩɟɱɭє ɦɚɤɫɢɦɚɥɶɧɢɣ ɜɿɞɫɨɬɨɤ 
ɭɬɜɨɪɟɧɧɹ ɪɟɝɟɧɟɪɚɧɬɿɜ (ɞɨ 58%) ɫɨɪɬɭ Ɂɢɦɨɹɪɤɚ, ɦɿɧɿɦɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɩɚɝɨɧɿɜ 
ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɡɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ 350 ɦɝ/ɥ. ɍ ɜɢɩɚɞɤɭ ɫɨɪɬɭ ɉɨɞɨɥɹɧɤɚ 
ɦɚɤɫɢɦɚɥɶɧɚ ɱɚɫɬɨɬɚ ɪɟɝɟɧɟɪɚɰɿʀ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɩɪɢ ɜɧɟɫɟɧɧɿ ɭ ɠɢɜɢɥɶɧɟ ɫɟɪɟɞɨɜɢɳɟ 
350 ɦɝ/ɥ ɰɟɮɬɪɢɚɤɫɨɧɭ (ɬɚɛɥ. 1). ɐɟɮɬɪɢɚɤɫɨɧ ɭ ɤɨɧɰɟɧɬɪɚɰɿʀ 400 ɦɝ/ɥ ɫɬɢɦɭɥɸє ɭɬɜɨɪɟɧɧɹ 
ɩɚɝɨɧɿɜ (ɞɨ 34%) ɭ ɫɨɪɬɭ Ɂɢɦɨɹɪɤɚ. ɉɨɪɹɞ ɿɡ ɰɢɦ, ɞɚɧɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɡɚɛɟɡɩɟɱɭє ɟɮɟɤɬɢɜɧɭ 
ɟɥɿɦɿɧɚɰɿɸ ɤɥɿɬɢɧ Ⱥ. tumefaciens [7]. 

ȼɢɫɧɨɜɤɢ. ɇɚ ɨɫɧɨɜɿ ɨɬɪɢɦɚɧɢɯ ɞɚɧɢɯ ɦɨɠɧɚ ɫɬɜɟɪɞɠɭɜɚɬɢ, ɳɨ ɱɚɫɬɨɬɚ ɪɟɝɟɧɟɪɚɰɿʀ 
ɩɲɟɧɢɰɿ ɡɚɥɟɠɢɬɶ ɜɿɞ ɝɟɧɨɬɢɩɭ, ɬɢɩɭ ɚɧɬɢɛɿɨɬɢɤɚ ɬɚ ɣɨɝɨ ɤɨɧɰɟɧɬɪɚɰɿʀ ɭ ɤɭɥɶɬɭɪɚɥɶɧɨɦɭ 
ɫɟɪɟɞɨɜɢɳɿ. ɉɨɤɚɡɚɧɨ, ɳɨ ɧɚɹɜɧɿɫɬɶ ɛɭɞɶ-ɹɤɨʀ ɤɿɥɶɤɨɫɬɿ ɚɧɬɢɛɿɨɬɢɤɚ ɰɟɮɬɪɢɚɤɫɨɧɭ (ɜɿɞ 
ɧɢɡɶɤɨʀ ɞɨ ɜɢɫɨɤɨʀ) ɫɬɢɦɭɥɸє ɭɬɜɨɪɟɧɧɹ ɤɨɪɟɧɿɜ ɜ ɨɛɨɯ ɫɨɪɬɿɜ ɩɲɟɧɢɰɿ. Ɂɚ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɰɟɮɬɪɢɚɤɫɨɧɭ ɧɟɤɪɨɡɭ ɤɚɥɸɫɿɜ ɿ ɪɟɝɟɧɟɪɚɧɬɿɜ ɧɟ ɫɩɨɫɬɟɪɿɝɚɥɢ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɧɚɦɢ 
ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɩɪɢ ɡɚɫɬɨɫɭɜɚɧɧɿ ɟɥɿɦɿɧɭɸɱɢɯ ɚɝɪɨɛɚɤɬɟɪɿʀ ɤɨɧɰɟɧɬɪɚɰɿɣ ɰɟɮɬɪɢɚɤɫɨɧɭ (400 
ɦɝ/ɥ) ɩɿɞɜɢɳɭєɬɶɫɹ ɱɚɫɬɨɬɚ ɪɟɝɟɧɟɪɚɰɿʀ ɭ ɩɲɟɧɢɰɿ ɞɜɨɯ ɝɟɧɨɬɢɩɿɜ. Ƀɨɝɨ ɞɨɰɿɥɶɧɨ 
ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɩɿɞ ɱɚɫ Agrobacterium-ɨɩɨɫɟɪɟɞɤɨɜɚɧɨʀ ɬɪɚɧɫɮɨɪɦɚɰɿʀ in vitro, ɨɫɤɿɥɶɤɢ ɜɿɧ ɧɟ 
ɥɢɲɟ ɩɪɢɝɧɿɱɭє ɪɿɫɬ ɛɚɤɬɟɪɿɚɥɶɧɢɯ ɤɥɿɬɢɧ, ɚ ɣ ɫɬɢɦɭɥɸє ɩɪɨɰɟɫɢ ɦɨɪɮɨɝɟɧɟɡɭ ɬɚ ɩɿɞɜɢɳɭє 
ɱɚɫɬɨɬɭ ɪɟɝɟɧɟɪɚɰɿʀ.  
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ȼɂɁɇȺɑȿɇɇə ɇȺəȼɇɈɋɌȱ ɌȺ ȿКɋɉРȿɋȱȲ ɌРȺɇɋȽȿɇȱȼ ɉȱɋɅə 
AGROBACTERIUM-ɈɉɈɋȿРȿȾКɈȼȺɇɈȲ ɌРȺɇɋɎɈРɆȺɐȱȲ ɉɒȿɇɂɐȱ TRITICUM 

AESTIVUML. ɋɈРɌȱȼ ɁɂɆɈəРКȺ ɌȺ ɉɈȾɈɅəɇКȺ 
 

The main aim of research was to find out existence and expression of transgenes for 

Agrobacterium-mediated transformation of bread wheat Triticum aestivum L. cultivar Zymoyarka 

and Podolyanka. Polymerase chain reaction was used to detect transgenes existence and 

expression. Using PCR analysis of the presence of nptII transgene sequences was found in 30 

samples (20.7%) out of 145 possible. The expression of gene was found in all the plants.Positive 

signal of presence bar was observed in 85 plants,thus transformation efficiency was 15,6%. 

Presence of bar expression was observed in 50% of samples. 

 

ȼɫɬɭɩ. Ɋɨɡɜɢɬɨɤ ɛɿɨɥɨɝɿɱɧɨʀ ɧɚɭɤɢ ɡɧɚɱɧɨ ɪɨɡɲɢɪɢɜ ɿ ɡɛɚɝɚɬɢɜ ɚɪɫɟɧɚɥ ɦɟɬɨɞɿɜ ɬɚ 
ɩɿɞɯɨɞɿɜ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɧɨɜɢɯ ɫɨɪɬɿɜ. Ⱦɨ ɬɚɤɢɯ ɩɿɞɯɨɞɿɜ ɧɚɥɟɠɚɬɶ ɛɿɨɬɟɯɧɨɥɨɝɿɱɧɿ ɦɟɬɨɞɢ, ɹɤɿ 
ɛɚɡɭɸɬɶɫɹ ɧɚ ɜɢɤɨɪɢɫɬɚɧɧɿ ɤɭɥɶɬɭɪɢ in vitro, ɬɚ ɝɟɧɧɨ-ɿɧɠɟɧɟɪɧɿ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɪɿɡɧɿ 
ɫɩɨɫɨɛɢ ɩɟɪɟɧɟɫɟɧɧɹ ɝɟɧɟɬɢɱɧɨɝɨ ɦɚɬɟɪɿɚɥɭ. 

Ɂɝɿɞɧɨ ɡ ɨɩɭɛɥɿɤɨɜɚɧɢɦɢ ɞɚɧɢɦɢ, ɛɿɥɶɲɿɫɬɶ ɬɪɚɧɫɝɟɧɧɢɯ ɪɨɫɥɢɧ ɩɲɟɧɢɰɿ ɨɬɪɢɦɚɧɿ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɩɪɹɦɨɝɨ ɩɟɪɟɧɨɫɭ ɝɟɧɿɜ – ɛɿɨɥɿɫɬɢɱɧɢɦ ɦɟɬɨɞɨɦ Д1,2,3,4,5Ж. Ɍɢɦ ɧɟ ɦɟɧɲ, ɬɚɤɚ 
ɬɪɚɧɫɮɨɪɦɚɰɿɹ ɦɚє ɪɹɞ ɨɛɦɟɠɟɧɶ ɬɚ ɧɟɞɨɥɿɤɿɜ, ɨɫɧɨɜɧɢɦ ɡ ɹɤɢɯ є ɦɨɠɥɢɜɿ ɩɟɪɟɛɭɞɨɜɢ 
ɩɟɪɟɧɟɫɟɧɢɯ ȾɇɄ ɤɚɫɟɬ ɬɚ ɦɭɥɶɬɢɤɨɩɿɣɧɿɫɬɶ, ɳɨ ɡɭɦɨɜɥɸɸɬɶ «ɡɚɦɨɜɱɭɜɚɧɧɹ» ɜɿɞɩɨɜɿɞɧɢɯ 
ɝɟɧɿɜ Д6Ж. 

ɏɨɱɚ Agrobacterium-ɨɩɨɫɟɪɟɞɤɨɜɚɧɚ ɬɪɚɧɫɮɨɪɦɚɰɿɹ є ɞɨɫɢɬɶ ɫɤɥɚɞɧɢɦ ɿ ɬɪɢɜɚɥɢɦ 
ɩɪɨɰɟɫɨɦ, ɹɤɢɣ ɩɟɪɟɞɛɚɱɚє ɭɱɚɫɬɶ ɛɚɤɬɟɪɿɚɥɶɧɢɯ ɝɟɧɟɬɢɱɧɢɯ ɞɟɬɟɪɦɿɧɚɧɬ ɿ ɤɥɿɬɢɧ ɪɨɫɥɢɧɢ-

ɝɨɫɩɨɞɚɪɹ, ɜɨɧɚ ɦɚє ɪɹɞ ɩɟɪɟɜɚɝ ɧɚɞ ɛɿɨɥɿɫɬɢɱɧɨɸ ɬɪɚɧɫɮɨɪɦɚɰɿєɸ. Ɂɚɫɬɨɫɭɜɚɧɧɹ ɬɚɤɨɝɨ 
ɦɟɬɨɞɭ ɞɨɡɜɨɥɹє ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɝɟɧɟɬɢɱɧɿ ɤɨɧɫɬɪɭɤɰɿʀ ɜɿɞɧɨɫɧɨ ɜɟɥɢɤɨɝɨ ɪɨɡɦɿɪɭ ɬɚ 
ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɦɿɧɿɦɚɥɶɧɢɯ ɩɨɪɭɲɟɧɶ ɭ ɫɬɪɭɤɬɭɪɧɢɯ ɩɨɫɥɿɞɨɜɧɨɫɬɹɯ ɝɟɧɿɜ, ɳɨ ɩɟɪɟɧɨɫɹɬɶɫɹ 
Д7,8Ж. ɐɟ ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɩɿɞɜɢɳɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɟɤɫɩɪɟɫɿʀ ɩɟɪɟɧɟɫɟɧɢɯ ɝɟɧɿɜ. 

ɇɚ ɫɶɨɝɨɞɧɿ ɨɫɧɨɜɧɢɦ ɡɚɜɞɚɧɧɹɦ ɝɟɧɟɬɢɱɧɨʀ ɬɪɚɧɫɮɨɪɦɚɰɿʀ є ɧɟ ɥɢɲɟ ɨɬɪɢɦɚɧɧɹ 
ɬɪɚɧɫɝɟɧɧɢɯ ɥɿɧɿɣ ɩɲɟɧɢɰɿ, ɚ ɣ ɧɚɞɿɣɧɚ, ɫɬɚɛɿɥɶɧɚ ɟɤɫɩɪɟɫɿɹ ɰɿɥɶɨɜɢɯ ɝɟɧɿɜ ɬɚ ʀɯ 
ɭɫɩɚɞɤɭɜɚɧɧɹ ɭ ɧɚɫɬɭɩɧɢɯ ɩɨɤɨɥɿɧɧɹɯ. 

Ɇɟɬɚ. ȼɫɬɚɧɨɜɢɬɢ ɟɤɫɩɪɟɫɿɸ ɰɿɥɶɨɜɢɯ ɝɟɧɿɜ ɭ ɬɪɚɧɫɝɟɧɧɢɯ ɪɨɫɥɢɧɚɯ ɩɲɟɧɢɰɿ ɫɨɪɬɭ 
ɉɨɞɨɥɹɧɤɚ ɬɚ Ɂɢɦɨɹɪɤɚ, ɨɬɪɢɦɚɧɢɯ ɩɿɫɥɹ Agrobacterium-ɨɩɨɫɟɪɟɞɤɨɜɚɧɨʀ ɬɪɚɧɫɮɨɪɦɚɰɿʀ in 

planta. 

Ɇɚɬɟɪіɚɥɢ ɬɚ ɦɟɬɨɞɢ.Ɇɚɬɟɪɿɚɥɨɦ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɢ ɫɨɪɬɢ ɦ’ɹɤɨʀ ɩɲɟɧɢɰɿ ɜɿɬɱɢɡɧɹɧɨʀ 
ɫɟɥɟɤɰɿʀ Ɂɢɦɨɹɪɤɚ ɬɚ ɉɨɞɨɥɹɧɤɚ, ɧɚɞɚɧɿ ȱɧɫɬɢɬɭɬɨɦ ɮɿɡɿɨɥɨɝɿʀ ɪɨɫɥɢɧ ɿ ɝɟɧɟɬɢɤɢ ɇȺɇ 
ɍɤɪɚʀɧɢ. ɋɨɪɬ Ɂɢɦɨɹɪɤɚ є ɞɜɨɪɭɱɤɨɸ – ɩɨєɞɧɭє ɞɜɚ ɬɢɩɢ ɪɨɡɜɢɬɤɭ: ɨɡɢɦɢɣ ɬɚ ɹɪɢɣ ɜ ɬɨɣ ɱɚɫ, 
ɹɤ ɫɨɪɬ ɉɨɞɨɥɹɧɤɚ ɧɚɥɟɠɢɬɶ ɞɨ ɨɡɢɦɢɯ ɩɲɟɧɢɰɶ. 

ɉɿɫɥɹ ɡɚɫɬɨɫɭɜɚɧɧɹ Agrobacterium-ɨɩɨɫɟɪɟɞɤɨɜɚɧɨʀ ɬɪɚɧɫɮɨɪɦɚɰɿʀ in planta ɜɫɟ ɨɬɪɢɦɚɧɟ 
ɧɚɫɿɧɧɹ ɜɢɫɿɜɚɥɢ ɭ ɝɪɭɧɬ ɞɥɹ ɩɨɞɚɥɶɲɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ. ɑɚɫɬɢɧɭ ɥɢɫɬɹ ɪɨɫɥɢɧ ɩɲɟɧɢɰɿ 
ɩɨɤɨɥɿɧɧɹ Ɍ0 ɚɧɚɥɿɡɭɜɚɥɢ ɧɚ ɩɪɢɫɭɬɧɿɫɬɶ ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ ɝɟɧɿɜ nptII, bar ɿ ɜɿɪɭɥɟɧɬɧɨɫɬɿ 
ɚɝɪɨɛɚɤɬɟɪɿɣ (Virɋ) ɡɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɨɥɿɦɟɪɚɡɧɨʀ ɥɚɧɰɸɝɨɜɨʀ ɪɟɚɤɰɿʀ (ɉɅɊ), ɡ 
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ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɫɩɟɰɢɮɿɱɧɢɯ ɩɪɚɣɦɟɪɿɜ: nptII – KКЧ 1F ɬɚ KКЧ 1R; bar – SBE-ЛКrF ɬɚ SBE-

barR [9]. 

Ⱦɥɹ ɡ’ɹɫɭɜɚɧɧɹ, ɱɢ ɜɿɞɛɭɜɚєɬɶɫɹ ɬɪɚɧɫɤɪɢɩɰɿɹ ɝɟɧɿɜ nptII ɬɚ bar ɭ ɪɨɫɥɢɧɧɨɦɭ ɝɟɧɨɦɿ, 
ɩɪɨɜɨɞɢɥɢ ɜɢɞɿɥɟɧɧɹ ɡɚɝɚɥɶɧɨʀ ɊɇɄ. Ɂɚɝɚɥɶɧɭ ɊɇɄ ɬɚɤɨɠ ɜɢɞɿɥɹɥɢ ɿɡ ɥɢɫɬɤɨɜɨɝɨ ɦɚɬɟɪɿɚɥɭ 
ɪɨɫɥɢɧ Triticum aestivum, ɬɪɚɧɫɮɨɪɦɨɜɚɧɢɯ ɝɟɧɟɬɢɱɧɢɦɢ ɜɟɤɬɨɪɚɦɢ ɪ014 ɬɚ ɪɋȼ203. ɋɢɧɬɟɡ 
ɤȾɇɄ ɡɞɿɣɫɧɸɜɚɜɫɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɧɚɛɨɪɭ FТrsЭ SЭrКЧН МDІA SвЧЭСОsis Kit (Thermo 

SМТОЧЭТПТМ) ɡɝɿɞɧɨ ɿɧɫɬɪɭɤɰɿɣ ɜɢɪɨɛɧɢɤɚ. ɋɢɧɬɟɡɨɜɚɧɚ ɤȾɇɄ ɚɧɚɥɿɡɭɜɚɥɚɫɹ ɧɚ ɩɪɢɫɭɬɧɿɫɬɶ 
ɝɟɧɿɜ nptII ɬɚ bar ɦɟɬɨɞɨɦ ɉɅɊ, ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɫɩɟɰɢɮɿɱɧɢɯ ɩɪɚɣɦɟɪɿɜ. Ɋɟɚɤɰɿʀ 
ɚɦɩɥɿɮɿɤɚɰɿʀ ɩɪɨɜɨɞɢɥɢ ɜ ɬɟɪɦɨɰɢɤɥɟɪɚɯ ArМЭТМ TСОrЦКХ CвМХОr (TСОrЦШ SМТОЧЭТПТМ) ɿ 
MКsЭОrМвМХОr GrКНТОЧЭ (EЩЩОЧНШrП). ɉɪɨɞɭɤɬɢ ɚɦɩɥɿɮɿɤɚɰɿʀ ɪɨɡɞɿɥɹɥɢ ɜ 1,2% ɚɝɚɪɨɡɧɨɦɭ ɝɟɥɿ, 
ɡɚɛɚɪɜɥɟɧɨɦɭ ɪɨɡɱɢɧɨɦ ɛɪɨɦɢɫɬɨɝɨ ɟɬɢɞɿɸ, ɜɿɡɭɚɥɿɡɭɜɚɥɢ ɜ ɭɥɶɬɪɚɮɿɨɥɟɬɨɜɨɦɭ ɫɜɿɬɥɿ ɿ 
ɮɨɬɨɝɪɚɮɭɜɚɥɢ. 

Рɟɡɭɥɶɬɚɬɢ. Ɂɚ ɞɨɩɨɦɨɝɨɸ ɉɅɊ-ɚɧɚɥɿɡɭ ɧɚɹɜɧɿɬɶ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɬɪɚɧɫɝɟɧɚ nptII ɜɢɹɜɥɟɧɨ 
ɭ 30 ɡɪɚɡɤɚɯ ɿɡ 145 (ɪɢɫ. 1). ɑɚɫɬɨɬɚ ɬɪɚɧɫɮɨɪɦɚɰɿʀ ɫɬɚɧɨɜɢɬɶ 20,7%. 

 

 
Ɋɢɫ.1 ȿɥɟɤɬɪɨɮɨɪɟɝɪɚɦɚ ɩɪɨɞɭɤɬɿɜ ɚɦɩɥɿɮɿɤɚɰɿʀ ȾɇɄ ɿɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɫɩɟɰɢɮɿɱɧɢɯ 
ɩɪɚɣɦɟɪɿɜ ɞɨ ɝɟɧɚ nptII. 

 

Ⱦɨɪɿɠɤɢ 1-35 – ɞɨɫɥɿɞɠɭɜɚɧɿ ɡɪɚɡɤɢ, Ʉ1 – ȾɇɄ ɧɟɬɪɚɧɫɮɨɪɦɨɜɚɧɨʀ ɩɲɟɧɢɰɿ ɫɨɪɬɭ 
ɉɨɞɨɥɹɧɤɚ ɭ ɹɤɨɫɬɿ ɧɟɝɚɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɸ, Ʉ2 – ɩɨɡɢɬɢɜɧɢɣ ɤɨɧɬɪɨɥɶ – ȾɇɄ N. tabacum, 

ɬɪɚɧɫɮɨɪɦɨɜɚɧɨɝɨ ɤɨɧɫɬɪɭɤɰɿєɸ Щ014, Ʉ0 – ɧɟɝɚɬɢɜɧɢɣ ɤɨɧɬɪɨɥɶ – Ɍȿ ɛɭɮɟɪ, Ɇ – ɦɚɪɤɟɪ 
ɦɨɥɟɤɭɥɹɪɧɨʀ ɦɚɫɢ DІA LКННОr Mix. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɟɤɫɩɪɟɫɿʀ ɬɪɚɧɫɝɟɧɭ nptII ɭ ɩɨɡɢɬɢɜɧɢɯ ɡɪɚɡɤɚɯ ɩɲɟɧɢɰɿ ɡɞɿɣɫɧɸɜɚɥɢ ɧɚ 
ɪɿɜɧɿ ɬɪɚɧɫɤɪɢɩɰɿʀ. Ⱦɥɹ ɰɶɨɝɨ ɩɪɨɜɨɞɢɥɢ ɩɨɥɿɦɟɪɚɡɧɭ ɥɚɧɰɸɝɨɜɭ ɪɟɚɤɰɿɸ, ɩɨєɞɧɚɧɭ ɡɿ 
ɡɜɨɪɨɬɧɨɸ ɬɪɚɧɫɤɪɢɩɰɿєɸ (ɁɌ-ɉɅɊ). ȼ ɹɤɨɫɬɿ ɩɨɡɢɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɸ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ 
ɪɨɫɥɢɧɢ ɬɸɬɸɧɭ N. tabacum, ɬɪɚɧɫɮɨɪɦɨɜɚɧɿ ɜɟɤɬɨɪɚɦɢ ɪ014 ɬɚ ɪɋȼ203. 

ɉɅɊ-ɚɧɚɥɿɡ ɫɢɧɬɟɡɨɜɚɧɨʀ ɜ ɯɨɞɿ ɪɟɚɤɰɿʀ ɡɜɨɪɨɬɧɨʀ ɬɪɚɧɫɤɪɢɩɰɿʀ ɤȾɇɄ ɩɨɤɚɡɚɜ ɧɚɹɜɧɿɫɬɶ 
ɟɤɫɩɪɟɫɿʀ ɞɚɧɨɝɨ ɝɟɧɭ ɭ ɜɫɿɯ ɬɟɫɬɨɜɚɧɢɯ ɩɪɨɛɚɯ (ɪɢɫ. 2). 

 

 
Ɋɢɫ.2. ȿɥɟɤɬɪɨɮɨɪɟɝɪɚɦɚ ɩɪɨɞɭɤɬɿɜ ɚɦɩɥɿɮɿɤɚɰɿʀ ɝɟɧɚ nptȱȱ (ɤȾɇɄ, ɫɢɧɬɟɡɨɜɚɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɪɟɜɟɪɫɢɜɧɨʀ ɬɪɚɧɫɤɪɢɩɬɚɡɢ ɡ ɊɇɄ ɬɪɚɧɫɝɟɧɧɢɯ ɪɨɫɥɢɧ ɩɲɟɧɢɰɿ). 
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Ⱦɨɪɿɠɤɢ 1, 3, 5, 7 – ɤȾɇɄ ɬɪɚɧɫɮɨɪɦɨɜɚɧɢɯ ɪɨɫɥɢɧ ɩɲɟɧɢɰɿ ɫɨɪɬɭ ɉɨɞɨɥɹɧɤɚ; 2, 4, 6, 8 – 

ɤɨɧɬɪɨɥɶ (ɬɿ ɫɚɦɿ ɩɪɨɛɢ ɤȾɇɄ, ɚɥɟ ɛɟɡ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɟɜɟɪɫɢɜɧɨʀ ɬɪɚɧɫɤɪɢɩɬɚɡɢ); Ʉ1 – 

ɩɨɡɢɬɢɜɧɢɣ ɤɨɧɬɪɨɥɶ (ɤȾɇɄ, ɫɢɧɬɟɡɨɜɚɧɚ ɡ ɊɇɄ ɬɪɚɧɫɝɟɧɧɨʀ ɪɨɫɥɢɧɢ N. tabacum, 

ɬɪɚɧɫɮɨɪɦɨɜɚɧɨʀ ɩɥɚɡɦɿɞɨɸ ɪ014); Ʉ- – ɧɟɝɚɬɢɜɧɢɣ ɤɨɧɬɪɨɥɶ – Ɍȿ ɛɭɮɟɪ; Ɇ – ɦɚɪɤɟɪ 
ɦɨɥɟɤɭɥɹɪɧɨʀ ɦɚɫɢ DІA LКННОr Mix. 

 

ɍ ɪɨɫɥɢɧɚɯ ɩɲɟɧɢɰɿ, ɬɪɚɧɫɮɨɪɦɨɜɚɧɢɯ ɝɟɧɟɬɢɱɧɢɦ ɜɟɤɬɨɪɨɦ ɪɋȼ203 ɩɪɨɜɨɞɢɥɢ 
ɞɟɬɟɤɰɿɸ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɝɟɧɚ bar. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɉɅɊ-ɚɧɚɥɿɡɭ ɧɚɹɜɧɿɫɬɶ ɝɟɧɟɬɢɱɧɨʀ 
ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɜɢɹɜɥɟɧɨ ɭ 85 ɡɪɚɡɤɚɯ. ȿɮɟɤɬɢɜɧɿɫɬɶ ɬɪɚɧɫɮɨɪɦɚɰɿʀ ɡɚ ɬɪɚɧɫɝɟɧɨɦ bar ɫɤɥɚɞɚɥɚ 
15,6% (ɪɢɫ. 3) ɜɿɞ ɡɚɝɚɥɶɧɨʀ ɤɿɥɶɤɨɫɬɿ ɜɿɞɿɛɪɚɧɢɯ ɡɪɚɡɤɿɜ. 

 

 
Ɋɢɫ.3. ȿɥɟɤɬɪɨɮɨɪɟɝɪɚɦɚ ɩɪɨɞɭɤɬɿɜ ɚɦɩɥɿɮɿɤɚɰɿʀ ȾɇɄ ɿɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɫɩɟɰɢɮɿɱɧɢɯ 
ɩɪɚɣɦɟɪɿɜ ɞɨ ɝɟɧɚ bar. 

 

Ⱦɨɪɿɠɤɢ 1-16 – ɞɨɫɥɿɞɠɭɜɚɧɿ ɡɪɚɡɤɢ; Ʉ1 – ȾɇɄ ɧɟɬɪɚɧɫɮɨɪɦɨɜɚɧɨʀ ɩɲɟɧɢɰɿ ɫɨɪɬɭ 
Ɂɢɦɨɹɪɤɚ ɭ ɹɤɨɫɬɿ ɧɟɝɚɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɸ; Ʉ2 – ɩɨɡɢɬɢɜɧɢɣ ɤɨɧɬɪɨɥɶ – ȾɇɄ І. tabacum, 

ɬɪɚɧɫɮɨɪɦɨɜɚɧɨɝɨ ɤɨɧɫɬɪɭɤɰɿєɸ Щɋȼ203; Ʉ0 – ɧɟɝɚɬɢɜɧɢɣ ɤɨɧɬɪɨɥɶ – Ɍȿ ɛɭɮɟɪ; Ɇ – ɦɚɪɤɟɪ 
ɦɨɥɟɤɭɥɹɪɧɨʀ ɦɚɫɢ DІA LКННОr Mix. 

ɍ ɜɿɞɿɛɪɚɧɢɯ ɩɨɡɢɬɢɜɧɢɯ ɡɪɚɡɤɚɯ ɩɪɨɜɨɞɢɥɢ ɞɨɫɥɿɞɠɟɧɧɹ ɟɤɫɩɪɟɰɿʀ ɬɪɚɧɫɝɟɧɚ ЛКr. Ɂɚ 
ɪɟɡɭɥɶɬɚɬɚɦɢ ɁɌ-ɉɅɊ ɧɚɹɜɧɿɫɬɶ ɟɤɫɩɪɟɫɿʀ ɝɟɧɚ ЛКr ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɭ 50% ɜɿɞɿɛɪɚɧɢɯ ɡɪɚɡɤɿɜ 
(ɪɢɫ.4). 

 

 

 

 

 

Ɋɢɫ. 4. ȿɥɟɤɬɪɨɮɨɪɟɝɪɚɦɚ ɩɪɨɞɭɤɬɿɜ ɚɦɩɥɿɮɿɤɚɰɿʀ ɝɟɧɚ bar (ɤȾɇɄ, ɫɢɧɬɟɡɨɜɚɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɪɟɜɟɪɫɢɜɧɨʀ ɬɪɚɧɫɤɪɢɩɬɚɡɢ ɡ ɊɇɄ ɬɪɚɧɫɝɟɧɧɢɯ ɪɨɫɥɢɧ ɩɲɟɧɢɰɿ). 

 

Ⱦɨɪɿɠɤɢ 1, 3, 5, 7, 9, 11, 13, 15 – ɤȾɇɄ ɬɪɚɧɫɮɨɪɦɨɜɚɧɢɯ ɪɨɫɥɢɧ ɩɲɟɧɢɰɿ ɫɨɪɬɭ 
ɉɨɞɨɥɹɧɤɚ; 2, 4, 6, 8, 10, 12, 14, 16 – ɤɨɧɬɪɨɥɶ (ɬɿ ɫɚɦɿ ɩɪɨɛɢ ɤȾɇɄ, ɚɥɟ ɛɟɡ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɪɟɜɟɪɫɢɜɧɨʀ ɬɪɚɧɫɤɪɢɩɬɚɡɢ); Ʉ1 – ɩɨɡɢɬɢɜɧɢɣ ɤɨɧɬɪɨɥɶ (ɤȾɇɄ, ɫɢɧɬɟɡɨɜɚɧɚ ɡ ɊɇɄ 
ɬɪɚɧɫɝɟɧɧɨʀ ɪɨɫɥɢɧɢ N. tabacum, ɬɪɚɧɫɮɨɪɦɨɜɚɧɨʀ ɩɥɚɡɦɿɞɨɸ ɪɋȼ203); Ʉ- – ɧɟɝɚɬɢɜɧɢɣ 
ɤɨɧɬɪɨɥɶ – Ɍȿ ɛɭɮɟɪ; Ɇ – ɦɚɪɤɟɪ ɦɨɥɟɤɭɥɹɪɧɨʀ ɚɫɢ DІA LКННОrMТб. 

Ɋɨɫɥɢɧɢ ɩɲɟɧɢɰɿ, ɹɤɿ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɉɅɊ-ɚɧɚɥɿɡɭ ɦɿɫɬɹɬɶ ɝɟɧ bar ɞɨɫɥɿɞɠɭɜɚɥɢ ɧɚ 
ɫɬɿɣɤɿɫɬɶ ɞɨ ɝɟɪɛɿɰɢɞɭ Ȼɚɫɬɚ® (ɚɤɬɢɜɧɚ ɪɟɱɨɜɢɧɚ L-ɮɨɫɮɢɧɨɬɪɢɰɢɧ). Ⱦɥɹ ɰɶɨɝɨ ʀɯ ɨɛɪɨɛɥɹɥɢ 
ɪɨɡɱɢɧɨɦ ɝɟɪɛɿɰɢɞɭ ɭ ɤɨɧɰɟɧɬɪɚɰɿʀ 1,5 ɦɝ/ɦɥ. əɤ ɤɨɧɬɪɨɥɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ 
ɧɟɬɪɚɧɫɮɨɪɦɨɜɚɧɿ ɪɨɫɥɢɧɢ ɩɲɟɧɢɰɿ. ɉɪɨ ɟɤɫɩɪɟɫɿɸ ɝɟɧɚ bar ɫɜɿɞɱɢɥɚ ɫɬɿɣɤɿɫɬɶ ɬɪɚɧɫɝɟɧɧɢɯ 
ɪɨɫɥɢɧ ɞɨ ɝɟɪɛɿɰɢɞɭ. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɮɿɡɿɨɥɨɝɿɱɧɨɝɨ ɬɟɫɬɭ ɫɟɪɟɞ ɩɪɨɚɧɚɥɿɡɨɜɚɧɢɯ ɪɨɫɥɢɧ 
ɫɬɿɣɤɿɫɬɶ ɩɪɨɹɜɥɹɥɢ 25% ɜɿɞ ɡɚɝɚɥɶɧɨʀ ɤɿɥɶɤɨɫɬɿ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɪɨɫɥɢɧ. 
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ȼɢɫɧɨɜɤɢ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɚɝɪɨɛɚɤɬɟɪɿɚɥɶɧɭ ɬɪɚɧɫɮɨɪɦɚɰɿɸ 
inplantaɨɡɢɦɨɝɨ ɫɨɪɬɭ ɉɨɞɨɥɹɧɤɚ ɬɚ ɨɡɢɦɨ-ɹɪɨɝɨ ɫɨɪɬɭ Ɂɢɦɨɹɪɤɚ. Ⱥɧɚɥɿɡ ɡɚ ɞɨɩɨɦɨɝɨɸ ɉɅɊ 
ɞɨɡɜɨɥɢɜ ɜɢɹɜɢɬɢ ɫɢɝɧɚɥ ɩɪɢɫɭɬɧɨɫɬɿ ɬɪɚɧɫɝɟɧɭ nptII ɭ 30 ɡɪɚɡɤɿɜ ɿɡ 145, ɳɨ ɫɬɚɧɨɜɢɬɶ 20,7%. 
Ⱦɨɫɥɿɞɠɟɧɧɹ ɟɤɫɩɪɟɫɿʀ ɬɪɚɧɫɝɟɧɭ ɩɪɨɜɨɞɢɥɚɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɁɌ-ɉɅɊ. ȿɤɫɩɪɟɫɿɹ ɛɭɥɚ 
ɜɢɹɜɥɟɧɚ ɭ ɜɫɿɯ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɡɪɚɡɤɿɜ.Ɋɚɡɨɦ ɿɡ ɬɢɦ, ɧɚɹɜɧɿɫɬɶ ɝɟɧɭ barɛɭɥɚ ɜɢɹɜɥɟɧɚ ɭ 15,6% 
ɜɿɞ ɡɚɝɚɥɶɧɨʀ ɤɿɥɶɤɨɫɬɿ ɨɛɪɚɧɢɯ ɡɪɚɡɤɿɜ. ȿɤɫɩɪɟɫɿɹ ɝɟɧɭ ɫɩɨɫɬɟɪɿɝɚɥɚɫɹ ɥɢɲɟ ɭ 50% 
ɞɨɫɥɿɞɧɨɝɨ ɦɚɬɟɪɿɚɥɭ. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɮɿɡɿɨɥɨɝɿɱɧɨɝɨ ɬɟɫɬɭ 25% ɪɨɫɥɢɧ, ɳɨ ɦɿɫɬɹɬɶ ɝɟɧ bar, 

ɜɢɹɜɢɥɢ ɫɬɿɣɤɿɫɬɶ ɞɨ ɝɟɪɛɿɰɢɞɭ Ȼɚɫɬɚ®. 
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Ƚɨɪɲɤɨɜɚ Ɉ.Ƚ., ȱɥɶɱɟɧɤɨ Ɉ.Ɇ. 
Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȱ.ȱ. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

 

ɁȺɋɌɈɋɍȼȺɇɇə ȻȺКɌȿРȱɃ РɈȾɍ ɊSEUDOMONAS ȼ ȻȱɈɌȿɏɇɈɅɈȽȱəɏ 
ɈɑɂɋɌКɂ ȼɈȾɂ ȼȱȾ ɉɈɅɅɘɌȺɇɌȱȼ 

 

Isolated strains from sea water, are identified by a fatty acid composition as P. fluorescens 

ɈNU328 and P. maltophilia ɈNU329, had high metal-accumulating and phenol destructive 

activity. Laboratory tests showed high efficiency developed technology system for the cleaning 

wastewater the second reactor cooling circuit of the South Ukrainian nuclear power of pollutants. 

 

Ɂɚɛɪɭɞɧɟɧɧɹ ɜɨɞɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɬɨɤɫɢɤɚɧɬɚɦɢ ɲɤɨɞɢɬɶ ɡɞɨɪɨɜ’ɸ  ɥɸɞɢɧɢ ɿ ɩɪɢɜɨɞɢɬɶ 
ɞɨ  ɡɧɚɱɧɨɝɨ ɡɦɟɧɲɟɧɧɹ  ɛɢɨɥɨɝɿɱɧɨɝɨ ɪɿɡɧɨɦɚɧɿɬɬɹ Д1, 2Ж. Ɍɨɦɭ ɚɤɬɭɚɥɶɧɨɸ ɩɪɨɛɥɟɦɨɸ є 
ɪɨɡɪɨɛɤɚ ɧɨɜɢɯ ɤɨɦɩɥɟɤɫɧɢɯ ɛɿɨɬɟɯɧɨɥɨɝɿɣ ɡɚɯɢɫɬɭ ɜɨɞɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɜɿɞ ɡɚɛɪɭɞɧɟɧɧɹ 
ɜɚɠɤɢɦɢ ɦɟɬɚɥɚɦɢ ɿ ɨɪɝɚɧɿɱɧɢɦɢ ɩɨɥɸɬɚɧɬɚɦɢ Д3, 4Ж. 

ɍ ɡɜ’ɹɡɤɭ ɡ ɰɢɦ ɦɟɬɨɸ ɪɨɛɨɬɢ ɛɭɥɚ ɪɨɡɪɨɛɤɚ ɛɿɨɬɟɯɧɨɥɨɝɿʀ ɨɱɢɳɟɧɧɹ ɜɨɞɢ ɜɿɞ ɩɨɥɸɬɚɧɬɿɜ 
ɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɤɨɥɟɤɰɿɣɧɢɯ ɲɬɚɦɿɜ ɛɚɤɬɟɪɿɣ ɪɨɞɭ Ɋseudomonas. ɍ ɡɚɜɞɚɧɧɹ ɞɨɫɥɿɞɠɟɧɶ 
ɜɯɨɞɢɥɨ ɜɢɜɱɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɛɚɤɬɟɪɿɣ - ɡɞɿɛɧɨɫɬɿ ɞɨ ɚɤɭɦɭɥɹɰɿʀ ɜɚɠɤɢɯ 
ɦɟɬɚɥɿɜ ɬɚ ɞɟɫɬɪɭɤɰɿʀ ɮɟɧɨɥɭ; ɿɞɟɧɬɢɮɿɤɚɰɿɹ ɡɚ ɠɢɪɧɨɤɢɫɥɨɬɧɢɦ ɫɤɥɚɞɨɦ ɜɿɞɿɛɪɚɧɢɯ ɲɬɚɦɿɜ, 
ɪɨɡɪɨɛɤɚ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɫɯɟɦɢ ɨɱɢɳɟɧɧɹ ɜɨɞɢ ɜɿɞ ɩɨɥɸɬɚɧɬɿɜ ɬɚ ɩɪɨɜɟɞɟɧɧɹ  ʀʀ ɥɚɛɨɪɚɬɨɪɧɢɯ 
ɜɢɩɪɨɛɭɜɚɧɶ ɧɚ ɦɟɬɚɥɨɜɦɿɫɧɢɯ ɜɨɞɚɯ. 

Ɇɚɬɟɪɢɚɥɨɦ ɞɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɢ ɤɨɥɟɤɰɿɣɧɿ ɲɬɚɦɢ Pseudomonas sp. ONU 328 ɿ 
Pseudomonas sp. ONU 329. 

ȼ ɪɟɡɭɥɶɬɚɬɿ ɞɨɫɥɿɞɠɟɧɶ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɞɨɦɿɧɚɧɬɧɢɦɢ ɜ ɠɢɪɧɨɤɢɫɥɨɬɧɨɦɭ ɩɪɨɮɢɥɢ 
ɲɬɚɦɚ Pseudomonas sp. ONU 329 ɛɭɥɢ ɫɬɪɭɤɬɭɪɧɿ ɿɡɨɦɟɪɢ ɧɚɫɢɳɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ (з 
42,0%), ɡ ɤɨɬɪɢɯ 32,0% ɩɪɢɯɨɞɢɥɨɫɶ ɧɚ 13-ɦɟɬɢɥɬɟɬɪɚɞɟɤɚɧɨɜɭ ɤɢɫɥɨɬɭ (ɋ15: 0 iso). Ⱦɨɥɹ 12-

ɦɟɬɢɥɬɟɬɪɚɞɟɤɚɧɨɜɨʀ ɤɢɫɥɨɬɢ ɜɿɞ  ɡɚɚɥɶɧɨʀ ɩɥɨɳɿ ɩɿɤɿɜ ɫɤɥɚɞɚɥɚ 17,4%. ɍ 5,6 ɪɚɡɿɜ ɦɟɧɶɲɟ 
ɩɨɪɿɜɧɹɧɨ ɡɿ ɫɬɪɭɤɬɭɪɧɢɦɢ ɿɡɨɦɟɪɚɦɢ ɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɜɢɹɜɥɟɧɨ ɧɟɪɨɡɝɚɥɭɠɟɧɿ 
ɧɚɫɢɱɟɧɿ ɠɢɪɧɿ ɤɢɫɥɨɬɢ (7,5%). Ɂɚ ɹɤɿɫɧɢɦ ɿ ɤɿɥɶɤɿɫɧɢɦ ɫɤɥɚɞɨɦ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɡ ɜɢɫɨɤɢɦ 
ɿɧɞɟɤɫɨɦ ɫɯɨɠɨɫɬɿ ɩɿɞɬɜɟɪɞɠɟɧɨ ɜɢɞɨɜɭ ɩɪɢɧɚɥɟɠɧɿɫɬɶ ɤɨɥɟɤɰɿɣɧɢɯ ɲɬɚɦɿɜ ɞɨ Pseudomonas 

maltophilia ONU 329 ɬɚ Pseudomonas fluorescens ONU 328.  

ȼɨɧɢ ɩɨɤɚɡɚɥɢ ɜɢɫɨɤɭ ɟɮɟɤɬɢɜɧɿɫɬɶ ɛɿɨɚɤɭɦɭɥɹɰɿʀ ɿɨɧɿɜ ɋЮ,  ГЧ, ɿ PЛ. 
ɋɬɭɩɿɧɶ ɜɢɥɭɱɟɧɧɹ   ɋЮ ɿ PЛ  ɤɥɿɬɢɧɚɦɢ Pseudomonas fluorescens ONU 328 ɛɭɥɚ ɛɿɥɶɲɟ 

50%. Ɇɟɧɲ ɜɢɪɚɠɟɧɭ ɚɤɭɦɭɥɸɸɱɭ ɚɤɬɢɜɧɿɫɬɶ ɩɪɨɹɜɥɹɜ ɲɬɚɦ Pseudomonas fluorescens ONU3 

28 ɞɨ ГЧ  ɬɚ  CН  . 
ɒɬɚɦ Pseudomonas maltophilia Ɉɇɍ-329 ɩɪɨɹɜɥɹɜ ɛɿɥɶɲ ɜɢɫɨɤɭ ɦɟɬɚɥɚɤɭɦɭɥɸɸɱɭ 

ɡɞɚɬɧɿɫɬɶ. ɇɚɝɪɨɦɚɞɠɟɧɧɹ Pb ɫɹɝɚɥɨ 84,0 % , ɚ Cu - 65,1 % . ɋɬɭɩɿɧɶ ɜɢɥɭɱɟɧɧɹ ɢɨɧɿɜ ɤɚɞɦɿɸ 
ɛɭɥɚ ɦɿɧɿɦɚɥɶɧɨɸ.  

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɿɞɬɜɟɪɞɠɟɧɚ ɡɞɚɬɧɿɫɬɶ ɛɚɤɬɟɪɿɣ Pseudomonas maltophilia ONU329 ɬɚ 
Pseudomonas fluorescens ONU 328 ɞɨ ɞɟɝɪɚɞɚɰɿʀ ɮɟɧɨɥɭ. ɇɚɣɛɿɥɶɲ ɜɢɫɨɤɢɣ ɪɿɜɟɧɶ 
ɮɟɧɨɥɞɟɫɬɪɭɤɬɢɜɧɨʀ ɚɤɬɢɜɧɨɫɬɿ ɲɬɚɦɿɜ Pseudomonas maltophilia ONU 329 ɬɚ Pseudomonas 

fluorescens ONU 328 ɜɢɡɧɚɱɚɜɫɹ ɩɪɢ 30 °ɋ.   
ɒɬɚɦ Pseudomonas maltophilia ONU 329 ɩɪɨɹɜɥɹɜ ɛɿɥɶɲ ɜɢɪɚɠɟɧɭ ɮɟɧɨɥɞɟɫɬɪɭɤɬɢɜɧɭ 

ɚɤɬɢɜɧɿɫɬɶ ɧɿɠ ɲɬɚɦ Pseudomonas fluorescens ONU 328.  

ɇɚɦɢ ɛɭɥɚ ɪɨɡɪɨɛɥɟɧɚ ɬɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɨɱɢɫɬɤɢ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɩɨɥɸɬɚɧɬɿɜ, ɹɤɚ 
ɩɟɪɟɞɛɚɱɚє ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɪɶɨɯ ɫɬɭɩɟɧɟɣ ɨɱɢɫɬɤɢ ɜɨɞɢ - ɛɿɨɮɥɨɤɭɥɹɰɿɸ, ɮɿɥɶɬɪɚɰɿɸ ɭ 
ɛɿɨɮɿɥɶɬɪɿ, - ɛɿɨɫɨɪɛɰɿɸ.  

 Ʌɚɛɨɪɚɬɨɪɧɿ ɜɢɩɪɨɛɭɜɚɧɧɹ ɩɨɤɚɡɚɥɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɨɡɪɨɛɥɟɧɨʀ 
ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɫɯɟɦɢ ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɿɱɧɢɯ ɜɨɞ ɞɪɭɝɨɝɨ ɤɨɧɬɭɪɭ ɨɯɨɥɨɞɠɟɧɧɹ ɪɟɚɤɬɨɪɚ ɉɍ 
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Ⱥȿɋ - ɛɿɨɮɥɨɤɭɥɹɰɿɹ ɡɦɟɧɲɭɜɚɥɚ ɜɦɿɫɬ ɿɨɧɿɜ ɋr (VI) ɿ Cu (II) ɭ ɫɬɿɱɧɿɣ ɜɨɞɿ ɭ 1,2 - 1,3 ɪɚɡɢ,  
ɛɿɨɮɿɥɶɬɪɚɰɿɹ  ɿ ɫɨɪɛɰɿɹ ɫɩɪɢɹɥɚ ɡɧɢɠɟɧɧɸ ɜɦɿɫɬɭ ɿɨɧɿɜ Cu (II) ɞɨ 0,021±0,001 ɦɝ/ɥ ɿ 
0,020±0,003 ɦɝ/ɥ, ɜɿɞɩɨɜɿɞɧɨ, ɳɨ ɜɿɞɩɨɜɿɞɚє ɟɤɨɥɨɝɨ-ɝɿɝɿєɧɿɱɧɨɦɭ ɩɨɤɚɡɧɢɤɭ ɹɤɨɫɬɿ "ɜɨɞɚ 
ɞɨɫɢɬɶ ɱɢɫɬɚ".  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɥɚɛɨɪɚɬɨɪɧɿ ɜɢɩɪɨɛɭɜɚɧɧɹ ɩɨɤɚɡɚɥɢ ɜɢɫɨɤɭ ɷɮɟɤɬɢɜɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɛɚɤɬɟɪɿɣ ɪɨɞɭ Pseudomonas ɞɥɹ ɨɱɢɫɬɤɢ ɪɟɚɥɶɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɩɨɥɸɬɚɧɬɿɜ. 
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Ƚɨɪɲɤɨɜɚ Ɉ.Ƚ., ɋɚɦɨɮɚɥɨɜ Ɇ.Ɉ. 
Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȱ.ȱ. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

 

РɈɁРɈȻКȺ ȻȱɈɌȿɏɇɈɅɈȽȱȲ Ɉɑɂɓȿɇɇə ȻȿРȿȽɈȼɈȲ ɁɈɇɂ Ɉ. ɁɆȱȲɇɂɃ 
ȼȱȾ ȼɍȽɅȿȼɈȾɇȱȼ ɇȺɎɌɂ  

 

Developed biotechnology cleaning coastal zone of Zmiiniy island of petroleum carbohydrates using 

bacteria-destructors. Of contaminated oil saline soil of Zmiiniy island isolated 2 strains 

biochemically active bacteria.The results of the study biological properties and fatty acid 

composition isolated strains were identified as  Pseudomonas fluorescens 17, and Bacillus 

megaterium 22. Develop technological system soil cleaning oil. Laboratory tests showed 

perspectives of using developed biotechnology  to clean the coastal zone of Zmiiniy island of 

petroleum carbohydrates 

 

ȼɚɠɥɢɜɨɸ ɩɪɨɛɥɟɦɨɸ є ɫɬɜɨɪɟɧɧɹ ɧɨɜɢɯ ɛɿɨɬɟɯɧɨɥɨɝɿɣ ɧɚ ɨɫɧɨɜɿ ɚɛɨɪɢɝɟɧɧɢɯ ɲɬɚɦɿɜ  
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ-ɞɟɫɬɪɭɤɬɨɪɿɜ, ɳɨ ɩɪɢɫɬɨɫɨɜɚɧɿ ɞɨ ɠɨɪɫɬɤɢɯ ɭɦɨɜ ɿɫɧɭɜɚɧɧɹ ɭ ɤɨɧɤɪɟɬɧɨɦɭ 
ɪɟɝɿɨɧɿ [1-3]. 

ȼ ɡɜ’ɹɡɤɭ ɡ ɰɢɦ ɦɟɬɨɸ ɪɨɛɨɬɢ ɛɭɥɚ ɪɨɡɪɨɛɤɚ ɛɿɨɬɟɯɧɨɥɨɝɿʀ ɨɱɢɳɟɧɧɹ ɛɟɪɟɝɨɜɨʀ ɡɨɧɢ ɨ. 
Ɂɦɿʀɧɢɣ ɜɿɞ ɜɭɝɥɟɜɨɞɧɿɜ ɧɚɮɬɢ ɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɛɚɤɬɟɪɿɣ-ɞɟɫɬɪɭɤɬɨɪɿɜ. 

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚ ɱɚɫɬɢɧɚ ɪɨɛɨɬɢ ɜɢɤɨɧɚɧɚ ɜ ɇɚɭɤɨɜɨ-ɧɚɜɱɚɥɶɧɨɦɭ ɛɿɨɬɟɯɧɨɥɨɝɿɱɧɨɦɭ 
ɰɟɧɬɪɿ  Ɉɞɟɫɶɤɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɿɦɟɧɿ ȱ. ȱ. Ɇɟɱɧɢɤɨɜɚ. 

Ɇɚɬɟɪɿɚɥɨɦ ɞɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɜɢɞɿɥɟɧɿ ɡ ɡɚɛɪɭɞɧɟɧɨɝɨ 
ɧɚɮɬɨɩɪɨɞɭɤɬɚɦɢ ʉɪɭɧɬɭ ɨɫɬɪɨɜɿ Ɂɦɿʀɧɢɣ . 

ȼ ɪɨɛɨɬɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɤɥɚɫɢɱɧɿ ɛɚɤɬɟɪɿɨɥɨɝɿɱɧɿ ɦɟɬɨɞɢ, ɚɜɬɨɦɚɬɢɱɧɭ ɫɢɫɬɟɦɭ 
ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ MIDI SСОrХШМФ (MIDI, USA) ɧɚ ɛɚɡɿ ɝɚɡɨɜɨɝɨ ɯɪɨɦɚɬɨɝɪɚɮɚ 
Agilent 7890, ɦɟɬɨɞ ɿɧɮɪɚɱɟɪɜɨɧɨʀ (ȱɑ) ɫɩɟɤɬɪɨɦɟɬɪɿʀ.  

Ɂ ɧɚɮɬɨɡɚɛɪɭɞɧɟɧɨɝɨ ʉɪɭɧɬɭ ɨ. Ɂɦɿʀɧɢɣ ɜɢɞɿɥɟɧɨ 2 ɲɬɚɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɡɞɿɛɧɢɯ 
ɡɪɨɫɬɚɬɢ ɧɚ ɚɝɚɪɢɡɨɜɚɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɆɄȾ ɡ ɞɨɞɚɜɚɧɧɹɦ ɧɚɮɬɢ. 

Ⱦɨɦɿɧɚɧɬɧɢɦɢ ɜ ɠɢɪɧɨɤɢɫɥɨɬɧɨɦɭ ɩɪɨɮɿɥɿ ɲɬɚɦɭ Bacillus sp. 22 ɛɭɥɢ ɿɡɨɦɟɪɢ ɧɚɫɢɱɟɧɢɯ 
ɠɢɪɧɢɯ ɤɢɫɥɨɬ (56,6%), ɿɡ ɹɤɢɯ 16,9% ɿ 23,3% ɩɪɢɩɚɞɚɥɨ ɧɚ ɿɡɨɦɟɪɢ ɋ13:0 ɿ ɋ15:0. 

ɏɚɪɚɤɬɟɪɧɨɸ ɨɫɨɛɥɢɜɿɫɬɸ є ɬɟ, ɳɨ ɩɪɢ ɨɞɧɚɤɨɜɿɣ ɤɿɥɶɤɨɫɬɿ ɚɬɨɦɿɜ ɜɭɝɥɟɰɸ ɭ ɜɭɝɥɟɜɨɞɧɟɜɨɝɨ 
ɪɚɞɢɤɚɥɭ (ɋ16) ɫɭɦɚɪɧɚ ɞɨɥɹ ɧɚɫɢɱɟɧɢɯ ɀɄ ɋ16:0 (2,6%) ɿ ɋ16:0 ɿso (4,8%) ɜ 1,78 ɪɚɡɢ ɦɟɧɲɟ 
ɡɚ ɞɨɥɸ ɧɟɧɚɫɢɱɟɧɢɯ ɀɄ ɋ16:1 w6c / ɋ16:1 w7c (13,3%). ȼɿɞɦɿɧɧɿɫɬɸ ɲɬɚɦɭ Pseudomonas  sp. 

17  ɜɿɞ ɲɬɚɦɭ Bacillus sp. 22 є ɧɟɡɧɚɱɧɟ ɡɪɨɫɬɚɧɧɹ ɤɨɟɮɿɰɿєɧɬɭ ɧɚɫɢɱɟɧɨɫɬɿ ɡ 4,2 ɞɨ 4,8. 
Ɂɚ ɨɞɟɪɠɚɧɢɦ ɠɢɪɧɨɤɢɫɥɨɬɧɢɦ ɫɤɥɚɞɨɦ, ɪɨɡɲɢɮɪɨɜɚɧɢɦ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ  ɛɿɛɥɿɨɬɟɱɧɨʀ 

ɛɚɡɢ ɞɚɧɢɯ ɞɨɫɥɿɞɠɭɜɚɧɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɿɞɟɧɬɢɮɿɤɨɜɚɧɿ ɹɤ ɛɚɤɬɟɪɿʀ ɪɨɞɭ Bacillus ɬɚ 
Pseudomonas.  

Ɂɚ ɛɿɨɥɨɝɿɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɲɬɚɦ Pseudomonas sp. 17,  ɜɢɞɿɥɟɧɢɣ ɡ ɡɚɛɪɭɞɧɟɧɨɝɨ 
ɧɚɮɬɨɸ ɝɪɭɧɬɭ ɨ. Ɂɦɿʀɧɢɣ, ɛɭɜ ɿɞɟɧɬɢɮɿɤɨɜɚɧɢɣ ɹɤ Pseudomonas fluorescens 17, ɲɬɚɦ Bacillus 

sp. 22  - ɹɤ Bacillus megaterium 22. 

Ⱦɨɫɥɿɞɠɭɜɚɧɿ ɲɬɚɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɜɨɥɨɞɿɥɢ ɧɚɮɬɨɨɤɢɫɧɸɜɚɥɶɧɨɸ ɚɤɬɢɜɧɿɫɬɸ. ɑɟɪɟɡ 
90 ɞɿɛ ɟɤɫɩɨɡɢɰɿʀ ɫɬɭɩɿɧɶ ɛɿɨɞɟɫɬɪɭɤɰɿʀ ɜɭɝɥɟɜɨɞɧɿɜ ɧɚɮɬɢ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɲɬɚɦɭ 
Pseudomonas fluorescens 17  ɫɹɝɚɜ 76,4 %, ɲɬɚɦɭ Bacillus megaterium 22  - 63,5 %.  

Ɂ ɦɟɬɨɸ ɪɨɡɪɨɛɤɢ  ɛɿɨɬɟɯɧɨɥɨɝɿʀ ɨɱɢɳɟɧɧɹ ʉɪɭɧɬɿɜ ɨɫɬɪɨɜɚ Ɂɦɿʀɧɢɣ ɜɿɞ ɧɚɮɬɨɩɪɨɞɭɤɬɿɜ ɭ 
ɟɤɫɩɟɞɢɰɿɣɧɢɯ ɭɦɨɜɚɯ ɜɿɞɛɢɪɚɥɢ ɿ ɞɨɫɬɚɜɥɹɥɢ ɞɨ ɥɚɛɨɪɚɬɨɪɿʀ ɡɪɚɡɤɢ ʉɪɭɧɬɭ ɡ ɞɿɥɹɧɤɢ 
ɧɚɣɛɿɥɶɲ ɜɢɪɚɠɟɧɨɝɨ ɯɪɨɧɿɱɧɨɝɨ ɡɚɛɪɭɞɧɟɧɧɹ Д4Ж. ȼɢɯɿɞɧɢɣ ɜɦɿɫɬ ɧɚɮɬɨɩɪɨɞɭɤɬɿɜ ɫɤɥɚɞɚɜ 
41,54±2,23 ɝ/ɤɝ ʉɪɭɧɬɭ. ɍ ɥɚɛɨɪɚɬɨɪɧɢɯ ɭɦɨɜɚɯ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ 25 ɨɋ ɛɭɜ ɡɚɤɥɚɞɟɧɢɣ 
ɟɤɫɩɟɪɢɦɟɧɬ ɡ ɨɱɢɳɟɧɧɹ ʉɪɭɧɬɭ ɜɿɞ ɧɚɮɬɨɩɪɨɞɭɤɬɿɜ.  
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ȼɢɤɨɪɢɫɬɚɧɚ ɧɚɦɢ ɬɟɯɧɨɥɨɝɿɹ ɩɟɪɟɞɛɚɱɚɥɚ ɡɚɫɬɨɫɭɜɚɧɧɹ  ɛɿɨɩɪɟɩɚɪɚɬɭ, ɳɨ ɹɜɥɹє ɫɨɛɨɸ 
ɤɥɿɬɢɧɢ ɛɚɤɬɟɪɿɣ Bacillus megaterium 22 ɿ Pseudomonas fluorescens 17, ɿɦɨɛɿɥɿɡɨɜɚɧɿ ɡɚ 
ɫɩɟɰɿɚɥɶɧɨɸ ɛɿɨɬɟɯɧɨɥɨɝɿєɸ ɧɚ ɬɨɪɮɿ ɬɚ ɫɨɥɨɦɿ.  

Ɍɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɨɱɢɫɬɤɢ ʉɪɭɧɬɭ ɜɿɞ ɧɚɮɬɨɩɪɨɞɭɤɬɿɜ ɜɤɥɸɱɚɥɚ ɩɟɪɟɨɪɸɜɚɧɧɹ ʉɪɭɧɬɭ, 
ɧɚɧɟɫɟɧɧɹ ɲɚɪɭ ɫɨɪɛɟɧɬɿɜ  ɿ ɛɿɨɩɪɟɩɚɪɚɬɭ, ɡɪɨɲɭɜɚɧɧɹ ɪɿɞɤɨɸ ɤɭɥɶɬɭɪɨɸ ɤɨɧɫɨɪɰɿɭɦɚ 
ɛɚɤɬɟɪɿɣ Bacillus megaterium 22 ɿ Pseudomonas fluorescens 17, ɡɚɫɿɜ ɞɿɥɹɧɤɢ ɬɪɚɜ’ɹɧɢɫɬɢɦɢ 
ɪɨɫɥɢɧɚɦɢ ɬɚ ɫɢɞɟɪɚɰɿɸ. 

Ʌɚɛɨɪɚɬɨɪɧɿ ɜɢɩɪɨɛɭɜɚɧɧɹ ɩɨɤɚɡɚɥɢ, ɳɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɿɦɨɛɿɥɿɡɨɜɚɧɢɯ ɧɚ ɩɪɢɪɨɞɧɢɯ 
ɫɭɛɫɬɪɚɬɚɯ ɛɚɤɬɟɪɿɣ Bacillus megaterium 22 ɿ Pseudomonas fluorescens 17 ɫɩɪɢɹє  ɨɱɢɳɟɧɧɸ 
ʉɪɭɧɬɭ ɜɿɞ ɧɚɮɬɨɩɪɨɞɭɤɬɿɜ. ɑɟɪɟɡ 150 ɞɿɛ ɩɿɫɥɹ ɩɨɱɚɬɤɭ ɜɢɩɪɨɛɭɜɚɧɶ ɡɦɿɫɬ ɧɚɮɬɨɩɪɨɞɭɤɬɿɜ ɭ 
ʉɪɭɧɬɿ ɡɧɢɡɢɜɫɹ ɞɨ 4,005±0,11 ɝ/ɤɝ ʉɪɭɧɬɭ (96,42 %) ɜɿɞ ɩɨɱɚɬɤɨɜɨɝɨ ɪɿɜɧɹ 41,54±2,23 ɝ/ɤɝ 
ʉɪɭɧɬɭ. 

ɇɚ ɩɿɞɫɬɚɜɿ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ ɩɪɨ ɬɟ, ɳɨ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɩɪɢɫɬɨɫɨɜɚɧɢɯ ɞɨ ɠɨɪɫɬɤɢɯ ɭɦɨɜ ɿɫɧɭɜɚɧɧɹ ɧɚ ɨ. Ɂɦɿʀɧɢɣ ɚɛɨɪɢɝɟɧɧɢɯ ɲɬɚɦɿɜ ɛɚɤɬɟɪɿɣ-

ɞɟɫɬɪɭɤɬɨɪɿɜ ɜɭɝɥɟɜɨɞɧɿɜ ɧɚɮɬɢ Bacillus megaterium 22 ɿ Pseudomonas fluorescens 17  є 
ɩɟɪɫɩɟɤɬɢɜɧɢɦ ɩɪɢ ɫɬɜɨɪɟɧɧɿ ɫɭɱɚɫɧɢɯ ɜɢɫɤɨɟɮɟɤɬɢɜɧɢɯ ɛɿɨɬɟɯɧɨɥɨɝɿɣ ɨɱɢɫɬɤɢ ʉɪɭɧɬɭ ɜɿɞ 
ɧɚɮɬɨɩɪɨɞɭɤɬɿɜ.  
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Gretsky I.A., Kisten O.G. 
Zabolotny Institute of Microbiology and Virology, National Academy of Sciences of Ukraine, 

Kyiv, Ukraine 

 

INFLUENCE OF THE MOON POSITION ON THE PHOTOBACTERIUM 

PHOSPHOREUM LUMINESCENCE INTENSITY 
 

In the present study Photobacterium phosphoreum IMV B-7071 specific luminescence intensity 

under influence of the moon position were evaluated. P. phosphoreum cells were scored in standard 

conditions every day for 4 months. 

Data of bacterial luminescence analysis showed a slight increasing of biomass and cells 

luminescence intensity at higher moon surface illumination. Results obtained in our study suggest 

that luminescence intensity of P. phosphoreum IMV B-7071 bacterial cells can be used as an 

indicator of the moon position impact on microorganisms although additional researches are 

required. 

 

Biota exposure to geophysical disturbances has been observed throughout the history of 

mankind. The relationship between the intensity certain diseases and the moon phase was 

scientifically proven in the early twentieth century, which should be considered factor while 

carrying out various studies. 

At present, the influence of the moon on a biological object is explained by the hypothesis of 

"biological tide", according to which alive cells containing around 80% water are affected by the 

gravitational forces of the moon, like the oceans and seas. It is assumed that this exposure occurs 

due to the change in the structure of water and permeability of cell membranes altering its 

physiological functions. 

Microorganisms are the simplest and basic part of the biosphere, and their physiological state 

can serve an indicator of condition of the biosphere as whole. Bioluminescence intensity of 

luminous bacteria reflects the state of their metabolism and can be used as sensors for monitoring 

the environmental changes. The advantages of the bioluminescent assays are speed, sensitivity, 

simplicity, and availability of the devices for toxicity registration. The aim of this work was to 

studying the Moon Position effect on Photobacterium phosphoreum IMV B-7071 bacterial 

luminescence.  

The luminous marine bacterium P. phosphoreum strain IMV B-7071 from the culture collection 

of the Zabolotny Institute of Microbiology and Virology of the National Academy of Sciences of 

Ukraine was used in this study. BКМЭОrТКХ ЛТШЦКss аКs РrШаЧ ПШr 24 СШЮrs КЭ 21˚C. TСО ЛКМЭОrТКХ 
suspension of the 3 ml volume and 10

7 
cells/ml was used to evaluate specific luminescence intensity 

at photomultiplier FEU-115. The Moon Position was assessed by the values of surface illumination 

using the data of site: http://mirkosmosa.ru/lunar-calendar/phase-moon/2015. The daily 

measurements were carried out during September-December 2015. 

Calculated basic statistics data for analyzed period showed a statistically insignificant direct 

relationship between Moon surface illumination and the specific luminescence intensity. 
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Grodzinsky D. ,  Shylina Yu., Pchelovska S., Litvinov S., Sokolova D., Zhuk V., Tonkal L., 

Salivon A., Nesterenko O. 
The Institute of Cell Biology and Genetic Engineering of the NASU, Kyiv, Ukraine 

 

THE EFFECT OF PRE-SOWING RADIATION EXPOSURE ON MEDICINAL PLANT 

PRODUCTIVITY 

 
The effect of pre-sowing X-ray exposure of medicinal plant seeds on their germination, growth and 

productivity was investigated. The existence of dose range, stimulating yield of pharmacologically 

valuable phenolic compounds, was indicated both for productivity per unit of harvested area and 

for productivity per 1 g of dry plant material. In the light of experimental evidence we concluded 

about the prospect of pre-sowing low LET radiation exposure of medicinal plant seeds with 

stimulating doses. 

 
Introduction. The feasibility of stimulation of crop productivity by radiation exposure had been 

actively investigated since 50-ies of the last century [1]. We have previously shown that pre-sowing 

radiation exposure of medicinal plant seeds increased the yield of the pharmacologically valuable 

secondary metabolites such as flavonoids (rutin, quercetin, cardiac glycosides of Digitalis 

purpurea) both from the unit of harvested area under open-field cultivation and from the 1 g dry 

weight of the plant material [2, 3]. Integral effect was achieved due to increasing seed germination, 

growth stimulation, increase vegetative mass, accelerate flowering and accumulation in plant tissues 

of phenolic compounds.  

The research aim was to study effects of pre-sowing radiation exposure at non-lethal dose 

range of some prospect medicinal plant seeds on M1-generation productivity and to find the range 

of doses having stimulation effect on vegetation parameters and accumulation of pharmacologically 

valuable phenolic compounds in raw material.  

Matherial and method. A number of plant species, available for industrial cultivation under 

natural forest-steppe conditions, had been used in our work: MКtrТМārТК МСКmomīХХК, Sílybum 

mariánum, SāХvТК oППТМТnāХТs, Hypericum perforatum. Experimental X-radiation exposure doses 

were chosen according to plant relative radioresistance: 5 Gy, 10 Gy, 20 Gy, 35 Gy, 50 Gy. The 

seeds were exposed under dose rate 1.42 cGy/s with RUM-17 apparatus in National Institute of 

Cancer (Kiev, Ukraine). Phenolic content in dry plant material was assessed using 

spectrophotometric analysis and HPLC in ethanol extracts. Also dose curves for indexes of seed 

germination, stem growth rate, vegetative mass, the average number and weight of the flowers per 

plant, flowering time, duration of vegetation were studied. 

Results. Dose curves for some morphometric indexes confirm the effectiveness of use of pre-

sowing low LET radiation exposure of medicinal plant seeds for increasing their productivity. 

Stimulation has peaked dependence from the exposure dose that points to existence of dose or range 

of doses of increasing in seed germination, raw and dry stem mass, quantity and weight of flowers 

recalculated per a plant. Stimulating doses for vegetative growth and accumulation of flavonoid per 

1 g of dry mass lies at 5-20 Gy range (with maximum under 10 Gy) according to species, sort and 

quality of the seeds. This effect was either non significant or had contrary direction under exposure 

to other doses. Similar dependence was also shown for parameters such as initiation time of 

budding, flowering, the average duration of vegetation, resistance to the heat and water stress. 

We have to point that the technology of radiostimulation of medicinal plant productivity is 

expected to be safe for human health. Thus, data obtained using HPLC, indicated absence of new 

specific biochemical compounds in ethanol extracts of MКtrТМārТК МСКmomīХХК flowers.  

Conclusions. Based on experimental evidences it can be concluded that in terms of cheapness, 

simplicity and reproducibility of stimulation effect the most efficient technology is to grow 
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MКtrТМārТК МСКmomīХХК, SíХвЛum mКrТпnum, SāХvТК oППТМТnāХТs, HвpОrТМum pОrПorКtum in the open 

field or in the greenhouse/hothouse under optimal environmental conditions. Heat and water stress 

in the early developmental stages of seedlings partially or completely inhibit the stimulation of 

vegetation, flowering and flavonoid yield. 
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Ƚɪɭɛіɧɤɨ ȼ.ȼ., Ʌɭɰіɜ Ⱥ.ȱ.  
Ɍɟɪɧɨɩɿɥɶɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɩɟɞɚɝɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ƚɧɚɬɸɤɚ, 

Ɍɟɪɧɨɩɿɥɶ, ɍɤɪɚʀɧɚ  
 

РȿȽɍɅəɐȱə ȻȱɈɋɂɇɌȿɁɍ ɅȱɉȱȾȱȼ ɍ CHLORELLA VULGARIS BEIJ. ȱɈɇȺɆɂ 
ɆȿɌȺɅȱȼ ȱ ȾɂɁɉȺɅɂȼɈɆ 

 

Studied the effect ions of Mn
2+

, Zn
2+

, Cu
2+

, Pb
2+ 

and diesel fuel on the intensity, direction and 

localization of lipid biosynthesis in Chlorella vulgaris Beij. in order to develop technologies 

improving the biosynthesis of lipids for biofuel. For the first time, it is established that 

biotechnologically effective for the intensification of the biosynthesis of lipids by Chlorella are 

triacylglycerols – by 6% is effect of Zn
2+

 (5,0 mg/l, 7 days), and phospholipids – by 18-34% are effects of 

Cu
2+

 (0,002 mg/l, 3 days), Pb
2+

 (0,5 mg/l, 7 days), diesel fuel (0,1 mg/l, 1 and 7 days). It is found that 

under the impact factors with decreases of number and modification of chloroplasts the content of 

triacylglycerols and phospholipids increases as a result of adaptive change of the localization of lipid 

biosynthesis from chloroplasts into cytoplasmic structures. Substrates for lipid synthesis are glycerol-3-

phosphate, formed by the phosphorylation of glycerol and acyl-CoA, formed from aminoacids. 

 

ȼ ɞɚɧɢɣ ɱɚɫ ɞɨɜɟɞɟɧɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɬɚ ɩɟɪɫɩɟɤɬɢɜɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɿɤɪɨɜɨɞɨɪɨɫɬɟɣ 
ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɛɿɨɩɚɥɢɜɚ Д1, 2, 4Ж. 

Ɉɫɧɨɜɧɢɦɢ ɩɟɪɟɜɚɝɚɦɢ ɜɢɪɨɳɭɜɚɧɧɹ ɦɿɤɪɨɜɨɞɨɪɨɫɬɟɣ ɹɤ ɛɿɨɬɟɯɧɨɥɨɝɿʀ ɨɪɝɚɧɿɱɧɨɝɨ 
ɫɢɧɬɟɡɭ ɩɨɪɿɜɧɹɧɨ ɡ ɿɧɲɢɦɢ ɪɨɫɥɢɧɚɦɢ є: 
1. Ɇɿɤɪɨɜɨɞɨɪɨɫɬɿ – ɟɮɟɤɬɢɜɧɚ ɛɿɨɥɨɝɿɱɧɚ ɫɢɫɬɟɦɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɨɧɹɱɧɨʀ ɟɧɟɪɝɿʀ ɞɥɹ 
ɜɢɪɨɛɧɢɰɬɜɚ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ: ɜɨɞɨɪɨɫɬɿ ɪɨɫɬɭɬɶ ɲɜɢɞɲɟ, ɧɿɠ ɿɧɲɿ ɪɨɫɥɢɧɢ ɜɩɪɨɞɨɜɠ 
ɭɫɶɨɝɨ ɪɨɤɭ ɿ ɞɚɸɬɶ ɦɨɠɥɢɜɿɫɬɶ ɨɬɪɢɦɚɬɢ ɦɚɤɫɢɦɚɥɶɧɭ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɛɿɨɦɚɫɢ.  
2. Ɇɿɤɪɨɜɨɞɨɪɨɫɬɿ ɦɨɠɧɚ ɜɢɪɨɳɭɜɚɬɢ ɜ ɛɭɞɶ-ɹɤɨɦɭ ɤɥɿɦɚɬɿ  ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɨɪɫɶɤɨʀ ɿ/ɚɛɨ 
ɫɨɥɨɧɨʀ ɜɨɞɢ, ɪɟɫɭɪɫɿɜ, ɹɤɿ ɧɟ ɩɿɞɯɨɞɹɬɶ ɞɥɹ ɿɧɲɢɯ ɪɨɫɥɢɧ.  
3. ɀɢɬɬєɜɢɣ ɰɢɤɥ ɛɿɥɶɲɨɫɬɿ ɦɿɤɪɨɜɨɞɨɪɨɫɬɟɣ ɡɞɿɣɫɧɸєɬɶɫɹ ɩɪɨɬɹɝɨɦ ɞɟɤɿɥɶɤɨɯ ɝɨɞɢɧ, ɳɨ 
ɞɨɡɜɨɥɹє ɡɞɿɣɫɧɸɜɚɬɢ ɲɜɢɞɤɨ ɝɟɧɟɬɢɱɧɢɣ ɜɿɞɛɿɪ ɬɚ ɭɞɨɫɤɨɧɚɥɸɜɚɬɢ ɲɬɚɦ ɥɟɝɤɨ ɿ ɲɜɢɞɤɨ. 
4. Ȼɚɝɚɬɨ ɜɢɞɿɜ ɜɨɞɨɪɨɫɬɟɣ ɦɨɠɭɬɶ ɧɨɤɨɩɢɱɭɜɚɬɢ ɦɟɬɚɛɨɥɿɬɢ, ɬɚɤɿ ɹɤ ɛɿɥɤɢ, ɥɿɩɿɞɢ, ɩɪɢɪɨɞɧɿ 
ɩɿɝɦɟɧɬɢ ɬɨɳɨ  ɭ ɨɫɨɛɥɢɜɨ ɜɢɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ Д5Ж. 
 5. ɋɢɫɬɟɦɢ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɦɿɤɪɨɜɨɞɨɪɨɫɬɟɣ ɦɨɠɭɬɶ ɜɢɪɨɛɥɹɬɢ ɞɨ ɭ ɞɟɫɹɬɤɢ ɪɚɡɿɜ ɛɿɥɶɲɟ 
ɛɿɨɥɨɝɿɱɧɨ-ɤɨɪɢɫɧɢɯ ɪɟɱɨɜɢɧ ɧɚ ɝɟɤɬɚɪ ɜ ɪɿɤ, ɧɿɠ ɝɪɭɧɬɨɜɿ ɫ/ɝ ɤɭɥɶɬɭɪɢ. 
6. Ʉɭɥɶɬɢɜɭɜɚɧɧɹ ɦɿɤɪɨɜɨɞɨɪɨɫɬɟɣ ɧɟ ɜɢɤɥɢɤɚє ɞɟɝɪɚɞɚɰɿʀ ɝɪɭɧɬɿɜ, ɩɪɚɤɬɢɱɧɨ ɧɟ ɜɢɦɚɝɚє 
ɩɟɫɬɢɰɢɞɿɜ ɱɢ ɝɟɪɛɿɰɢɞɿɜ, ɿ ɩɨɬɪɟɛɭє ɦɿɧɿɦɭɦ ɟɧɟɪɝɿʀ ɞɥɹ ɤɭɥɶɬɢɜɭɜɚɧɧɹ. 
7. Ɇɿɤɪɨɜɨɞɨɪɨɫɬɿ ɦɨɠɧɚ ɜɢɫɭɲɢɬɢ ɧɚ ɫɨɧɰɿ ɚɛɨ ɡɚɦɨɪɨɡɢɬɢ, ɚ ɜɢɞɿɥɟɧɧɹ ɿ ɨɱɢɳɟɧɧɹ 
ɩɪɨɞɭɤɬɿɜ ɨɪɝɚɧɿɱɧɨɝɨ ɫɢɧɬɟɡɭ ɦɨɠɧɚ ɩɨ-ɪɿɡɧɨɦɭ. 
8. Ɇɿɤɪɨɜɨɞɨɪɨɫɬɿ ɦɨɠɧɚ ɜɢɪɨɳɭɜɚɬɢ ɭ ɛɚɝɚɬɶɨɯ ɤɪɚʀɧɚɯ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɿɫɰɟɜɢɯ 
ɦɚɬɟɪɿɚɥɿɜ ɿ ɛɟɡ ɫɤɥɚɞɧɢɯ ɬɟɯɧɨɥɨɝɿɣ. 
9. Ʉɨɧɬɪɨɥɶɨɜɚɧɿ ɟɤɫɩɟɪɢɦɟɧɬɢ ɫɜɿɞɱɚɬɶ, ɳɨ ɦɿɤɪɨɜɨɞɨɪɨɫɬɿ ɧɟɬɨɤɫɢɱɧɿ ɿ ɦɨɠɭɬɶ ɛɭɬɢ 
ɤɨɪɢɫɧɢɦ ɞɠɟɪɟɥɨɦ ɩɪɨɛɿɨɬɢɱɧɢɯ ɚɝɟɧɬɿɜ ɬɚ ɨɛ’єɤɬɨɦ ɞɥɹ ɜɢɞɿɥɟɧɧɹ ɬɚ ɨɬɪɢɦɚɧɧɹ 
ɛɿɨɥɨɝɿɱɧɢɯ ɫɭɛɫɬɚɧɰɿɣ ɲɥɹɯɨɦ ɧɚɜɚɧɬɚɠɟɧɧɹ ʀɯ ɤɥɿɬɢɧ ɜ ɟɤɫɩɟɪɢɦɟɧɬɿ ТЧ ЯТЯШ ɟɤɡɨɝɟɧɧɢɦɢ 
ɪɟɱɨɜɢɧɚɦɢ, ɜɤɥɸɱɧɨ ɦɿɤɪɨɟɥɟɦɟɧɬɚɦɢ .  

ɉɨɫɥɿɞɨɜɧɿɫɬɶ ɩɪɨɰɟɞɭɪ ɡ ɨɬɪɢɦɚɧɧɹ ɛɿɨɥɨɝɿɱɧɢɯ ɫɭɛɫɬɚɧɰɿɣ ɡ ɦɿɤɪɨɜɨɞɨɪɨɫɬɟɣ: 
ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɜɨɞɨɪɨɫɬɿ→ɡɛɢɪɚɧɧɹ ɜɪɨɠɚɸ→ɨɬɪɢɦɚɧɧɹ ɫɢɪɨɝɨ ɟɤɫɬɪɚɤɬɭ→ɜɢɹɜɥɟɧɧɹ 
ɚɤɬɢɜɧɢɯ ɫɩɨɥɭɤ→ɩɟɪɟɜɿɪɤɚ ɚɤɬɢɜɧɨɫɬɿ ɜɢɹɜɥɟɧɢɯ ɫɩɨɥɭɤ→ɜɢɞɿɥɟɧɧɹ ɫɩɨɥɭɤ 
(ɮɪɚɤɰɿɨɧɭɜɚɧɧɹ)→ɩɟɪɟɜɿɪɤɚ ɚɤɬɢɜɧɨɫɬɿ ɜɢɞɿɥɟɧɢɯ ɫɩɨɥɭɤ→ɨɱɢɳɟɧɧɹ→ɫɬɪɭɤɬɭɪɧɢɣ ɚɧɚɥɿɡ 
ɫɩɨɥɭɤ→ɚɧɚɥɿɡ ɟɮɟɤɬɢɜɧɨɫɬɿ ɭɦɨɜ ɤɭɥɶɬɢɜɭɜɚɧɧɹ→ɨɩɬɢɦɿɡɚɰɿɹ ɤɭɥɶɬɢɜɭɜɚɧɧɹ→ɬɟɫɬ ɧɚ 
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ɟɮɟɤɬɢɜɧɿɫɬɶ, ɬɨɤɫɢɱɧɿɫɬɶ, ɩɪɨɰɟɞɭɪɭ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɨɳɨ→ɩɨɬɟɧɰɿɚɥɶɧɚ ɨɰɿɧɤɚ  ɧɨɜɨɝɨ 
ɩɪɟɩɚɪɚɬɭ→ɪɨɡɪɨɛɤɚ ɩɚɬɟɧɬɭ. 

ɋɟɪɟɞ ɪɿɡɧɨɦɚɧɿɬɬɹ ɛɿɨɯɿɦɿɱɧɢɯ ɚɞɚɩɬɚɰɿɣ ɞɨ ɱɢɧɧɢɤɿɜ ɜɨɞɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ є ɩɟɪɟɛɭɞɨɜɚ 
ɥɿɩɿɞɧɨɝɨ ɦɟɬɚɛɨɥɿɡɦɭ Д3Ж. ȼɢɜɱɟɧɧɹ ɰɿєʀ ɩɪɨɛɥɟɦɢ ɡɞɿɣɫɧɸєɬɶɫɹ ɧɚ ɪɿɜɧɿ ɨɰɿɧɤɢ ɬɚ ɩɨɲɭɤɭ 
ɡɚɫɨɛɿɜ ɪɟɝɭɥɹɰɿʀ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɛɿɨɫɢɧɬɟɡɭ ɨɤɪɟɦɢɯ ɤɥɚɫɿɜ ɥɿɩɿɞɿɜ, ɡɨɤɪɟɦɚ 
ɬɪɢɚɰɢɥɝɥɿɰɟɪɨɥɿɜ, ɹɤ ɛɿɨɫɢɪɨɜɢɧɢ ɞɥɹ ɟɧɟɪɝɨɧɨɫɿʀɜ. ɍ ɜɨɞɨɪɨɫɬɟɜɨ-ɩɚɥɢɜɧɿɣ ɿɧɞɭɫɬɪɿʀ ɧɢɧɿ 
ɚɤɬɭɚɥɿɡɭɜɚɥɢɫɹ ɞɜɚ ɧɚɩɪɹɦɤɢ: 1) ɡɛɿɥɶɲɟɧɧɹ ɜɚɥɨɜɨɝɨ ɜɦɿɫɬɭ ɥɿɩɿɞɿɜ ɭ ɤɥɿɬɢɧɚɯ ɡɚ ɪɚɯɭɧɨɤ 
ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɦɚɧɿɩɭɥɹɰɿɣ ɬɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɟɝɭɥɹɬɨɪɿɜ ɛɿɨɫɢɧɬɟɡɭ ɿ ɧɚɤɨɩɢɱɟɧɧɹ ɥɿɩɿɞɿɜ; 2) 
ɫɩɪɹɦɨɜɚɧɚ ɪɟɝɭɥɹɰɿɹ ɛɿɨɫɢɧɬɟɡɭ ɨɤɪɟɦɢɯ ɤɥɚɫɿɜ ɥɿɩɿɞɿɜ  ɤɨɦɩɨɧɟɧɬɿɜ  ɩɨɬɟɧɰɿɣɧɢɯ 
ɛɿɨɩɚɥɢɜ (ɧɟɣɬɪɚɥɶɧɢɯ ɥɿɩɿɞɿɜ, ɜɢɳɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɬɨɳɨ) Д1Ж.  

ȼɪɚɯɨɜɭɸɱɢ ɡɚɡɧɚɱɟɧɿ ɩɿɞɯɨɞɢ ɧɚɦɢ ɪɨɡɪɨɛɥɟɧɚ ɬɟɯɧɨɥɨɝɿɹ ɩɿɞɜɢɳɟɧɧɹ ɜɦɿɫɬɭ ɥɿɩɿɞɿɜ ɬɚ 
ʀɯ ɨɤɪɟɦɢɯ ɮɪɚɤɰɿɣ ɲɥɹɯɨɦ ɫɩɪɹɦɨɜɚɧɨʀ ɪɟɝɭɥɹɰɿʀ ɥɿɩɿɞɧɨɝɨ ɨɛɦɿɧɭ ɭ Chlorella vulgaris Beij., 

ɹɤɭ ɤɭɥɶɬɢɜɭɜɚɥɢ ɜ ɫɟɪɟɞɨɜɢɳɿ Ɏɿɬɰɞɠɟɪɚɥɶɞɚ ɜ ɦɨɞɢɮɿɤɚɰɿʀ ɐɟɧɞɟɪɚ ɿ Ƚɨɪɯɟɦɚ № 11, ɳɨ 
ɦɿɫɬɢɜ 0,058 ɦɝ/ɞɦ3

 Mn
2+

 ɿ 0,023 ɦɝ/ɞɦ3
 Zn

2+
 (22-250ɋ, 2500 ɥɤ ɩɪɨɬɹɝɨɦ 16 ɝɨɞ/ɞɨɛɚ). ȼ 

ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɭɦɨɜɚɯ ɭ ɫɟɪɟɞɨɜɢɳɟ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɞɨɞɚɜɚɥɢ ɞɢɡɟɥɶɧɟ ɩɚɥɢɜɨ (Ʌ-02-62, 

ȽɈɋɌ 305-82) ɜ ɤɿɥɶɤɨɫɬɿ 0,1; 0,5; 1,0 ɦɝ/ɞɦ3, ɚ ɬɚɤɨɠ ɜɨɞɧɿ ɪɨɡɱɢɧɢ ɫɨɥɟɣ MЧSЇ4, 

ZnSO4·7H2O, CuSO4·5H2O, Pb(NO3)2 ɭ ɪɨɡɪɚɯɭɧɤɭ ɧɚ ɤɿɥɶɤɿɫɬɶ ɿɨɧɿɜ:  MЧ2+
 − 0,1; 0,2; 0,5 

ɦɝ/ɞɦ3
; Zn

2+
  1,0; 2,0; 5,0 ɦɝ/ɞɦ3

; Cu
2+

 − 0,001; 0,002; 0,005 ɦɝ/ɞɦ3
, Pb

2+
  0,1; 0,2; 0,5 ɦɝ/ɞɦ3

. 

ɉɟɪɿɨɞ ɿɧɤɭɛɚɰɿʀ ɤɭɥɶɬɭɪɢ ɜɨɞɨɪɨɫɬɿ ɡɿ ɡɚɡɧɚɱɟɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ ɫɬɚɧɨɜɢɜ ɜɿɞ 0,083 ɝɨɞ ɞɨ 
168 ɝɨɞ ɩɪɢ ɜɢɜɱɟɧɧɿ ɤɿɧɟɬɢɤɢ ɩɨɝɥɢɧɚɧɧɹ ɿɨɧɿɜ ɦɟɬɚɥɿɜ ɤɥɿɬɢɧɚɦɢ ɯɥɨɪɟɥɢ ɬɚ 1, 3, 7 ɞɿɛ ɩɪɢ 
ɞɨɫɥɿɞɠɟɧɧɿ ɫɬɪɭɤɬɭɪɧɢɯ ɿ ɦɟɬɚɛɨɥɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɤɥɿɬɢɧ. ɍ ɤɨɧɬɪɨɥɿ ɤɥɿɬɢɧɢ ɪɨɫɥɢ ɜ 
ɩɨɠɢɜɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɛɟɡ ɩɪɢɫɭɬɧɨɫɬɿ ɫɨɥɟɣ ɦɟɬɚɥɿɜ ɭ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɤɿɥɶɤɨɫɬɹɯ ɬɚ 
ɞɢɡɟɥɶɧɨɝɨ ɩɚɥɢɜɚ (Ⱦɉ).                                                                                 ȼɢɹɜɥɟɧɨ, ɳɨ 
ɩɨɝɥɢɧɚɧɧɹ MЧ2+

, Zn
2+

, Cu
2+

 ɬɚ PЛ2+
 є ɤɨɧɰɟɧɬɪɚɰɿɣɧɨ- ɿ  ɱɚɫɨ-ɡɚɥɟɠɧɢɦ ɩɪɨɰɟɫɨɦ, ɹɤɢɣ 

ɧɨɫɢɬɶ ɮɥɭɤɬɭɚɰɿɣɧɢɣ ɯɚɪɚɤɬɟɪ, ɦɚє 4 ɟɬɚɩɢ ɡɚ ɞɿʀ ɞɨɫɥɿɞɠɟɧɢɯ ɱɢɧɧɢɤɿɜ: ɫɚɦɨɿɡɨɥɹɰɿɹ 
(ɫɬɪɟɫ-ɪɟɚɤɰɿɹ) ɤɥɿɬɢɧ, ɚɤɬɢɜɧɟ ɩɨɝɥɢɧɚɧɧɹ ɦɟɬɚɥɿɜ, ɩɪɢɝɧɿɱɟɧɧɹ ɩɨɝɥɢɧɚɧɧɹ, ɜɿɞɧɨɜɥɟɧɧɹ 
ɧɟɤɨɧɬɪɨɥɶɨɜɚɧɨɝɨ ɩɨɝɥɢɧɚɧɧɹ. ɉɨɝɥɢɧɚɧɧɹ MЧ2+

, Zn
2+

, Cu
2+

 ɬɚ PЛ2+
 ɤɥɿɬɢɧɚɦɢ ɯɥɨɪɟɥɢ 

ɜɿɞɛɭɜɚєɬɶɫɹ ɡɚ ɡɦɿɲɚɧɢɦ ɬɢɩɨɦ ɿɧɝɿɛɭɜɚɧɧɹ ɬɚ ɜɢɡɧɚɱɚєɬɶɫɹ ɫɩɨɪɿɞɧɟɧɿɫɬɸ ɦɟɬɚɥ-

ɡɜ’ɹɡɭɸɱɢɯ ɤɨɦɩɨɧɟɧɬɿɜ ɦɟɦɛɪɚɧ ɬɚ ɰɢɬɨɩɥɚɡɦɢ, ɩɿɫɥɹ ɧɚɫɢɱɟɧɧɹ ɰɟɧɬɪɿɜ ɡɜ’ɹɡɭɜɚɧɧɹ ɿɨɧɿɜ 
ɦɟɬɚɥɿɜ ɩɨɝɥɢɧɚɧɧɹ ɫɬɚє ɧɟɪɟɝɭɥɶɨɜɚɧɢɦ ɤɥɿɬɢɧɨɸ (ɡɚ ɞɿʀ MЧ2+

 – 48-168 ɝɨɞ, ГЧ2+
 – 3-72 ɝɨɞ, 

Cu
2+

 – 24-72 ɝɨɞ, PЛ2+
 – 24-168 ɝɨɞ). ɉɪɨɰɟɫ ɩɨɝɥɢɧɚɧɧɹ ɦɟɬɚɥɿɜ є ɟɧɟɪɝɨɡɚɥɟɠɧɢɦ ɥɢɲɟ ɡɚ 

ɜɤɚɡɚɧɢɯ ɩɪɨɦɿɠɤɿɜ ɱɚɫɭ: MЧ2+
 – 0,25-0,5; 24-72 ɝɨɞ, ГЧ2+

 – 0,5-3; 12-24 ɝɨɞ, CЮ2+
 – 0,5-0,75; 1-

3; 6-24 ɝɨɞ, PЛ2+
 – 1-3 ɝɨɞ. ɉɪɢ ɰɶɦɭ ɛɿɨɫɢɧɬɟɡ ɥɿɩɿɞɿɜ ɭ Chlorella vulgaris BОТУ. ɡɚ ɞɿʀ ɿɨɧɿɜ 

ɦɟɬɚɥɿɜ ɡɚɥɟɠɢɬɶ ɜɿɞ ɩɪɢɪɨɞɢ ɦɟɬɚɥɭ, ɪɿɜɧɹ ɬɨɤɫɢɱɧɨɫɬɿ (ɞɥɹ CЮ2+
 ɿ PЛ2+), ɛɿɨɥɨɝɿɱɧɨʀ ɪɨɥɿ ɜ 

ɤɥɿɬɢɧɿ ɬɚ ɦɟɯɚɧɿɡɦɭ ɞɿʀ. ȱɨɧɢ ɦɟɬɚɥɿɜ ɫɩɪɢɹɸɬɶ ɧɚɤɨɩɢɱɟɧɧɸ ɡɚɝɚɥɶɧɨɝɨ ɜɦɿɫɬɭ ɥɿɩɿɞɿɜ ɬɚ 
ɩɨɫɢɥɟɧɧɸ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɛɿɨɫɢɧɬɟɡɭ ʀɯ ɨɤɪɟɦɢɯ ɤɥɚɫɿɜ. Ȼɿɨɬɟɯɧɨɥɨɝɿɱɧɨ-ɟɮɟɤɬɢɜɧɢɦɢ ɞɥɹ 
ɧɚɤɨɩɢɱɟɧɧɹ ɥɿɩɿɞɿɜ ɜɨɞɨɪɨɫɬɹɦɢ є ɜɩɥɢɜ: MЧ2+

 (0,2 ɦɝ/ɞɦ3, 3 ɞɨɛɢ) ɡɛɿɥɶɲɭє ɜɦɿɫɬ ɡɚɝɚɥɶɧɢɯ 
ɥɿɩɿɞɿɜ ɧɚ 47%, ГЧ2+

 (5 ɦɝ/ɞɦ3, 7 ɞɿɛ) – ɧɚ 15%, CЮ2+
 (0,002 ɦɝ/ɞɦ3, 3 ɞɨɛɢ) – ɧɚ 33%, PЛ2+

 (0,5 

ɦɝ/ɞɦ3, 7 ɞɿɛ) – ɧɚ 32% ɩɨɪɿɜɧɹɧɨ ɡ ɤɨɧɬɪɨɥɶɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɡɚ 
ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɯɥɨɪɟɥɢ ɡ ɞɢɡɟɥɶɧɢɦ ɩɚɥɢɜɨɦ (0,1 ɦɝ/ɞɦ3) ɡɚɝɚɥɶɧɢɣ ɜɦɿɫɬ ɥɿɩɿɞɿɜ ɡɪɨɫɬɚє ɧɚ 
72-113%, ɩɪɨɬɟ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɛɿɨɫɢɧɬɟɡɭ ɬɪɢɚɰɢɥɝɿɥɰɟɪɨɥɿɜ ɿ ɞɢɚɰɢɥɝɥɿɰɟɪɨɥɿɜ 
ɩɪɢɝɧɿɱɭєɬɶɫɹ. ȼɤɥɸɱɟɧɧɹ 14ɋ-ɚɰɟɬɚɬɭ ɜ ɮɨɫɮɨɥɿɩɿɞɢ ɡɪɨɫɬɚє. ȼɢɹɜɥɟɧɿ ɩɟɪɟɛɭɞɨɜɢ 
ɥɿɩɿɞɧɨɝɨ ɨɛɦɿɧɭ ɜ ɯɥɨɪɟɥɢ ɡɚ ɞɿʀ ɞɢɡɟɥɶɧɨɝɨ ɩɚɥɢɜɚ ɦɨɠɧɚ ɪɨɡɝɥɹɞɚɬɢ ɹɤ ɫɬɚɧ ɦɟɬɚɛɨɥɿɱɧɨɝɨ 
ɫɬɪɟɫɭ. 

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɜɦɿɫɬ ɯɥɨɪɨɮɿɥɿɜ ɚ ɿ b ɡɚ ɞɿʀ MЧ2+
 ɿ CЮ2+

 ɡɧɢɠɭєɬɶɫɹ, ɡɚ ɞɿʀ ГЧ2+
 ɿ PЛ2+

 

ɡɛɿɥɶɲɭєɬɶɫɹ ʀɯ ɤɿɥɶɤɿɫɬɶ, ɚ ɡɚ ɧɚɹɜɧɨɫɬɿ ɭ ɫɟɪɟɞɨɜɢɳɿ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɞɢɡɩɚɥɢɜɚ (0,1 ɦɝ/ɞɦ3
) 

ɩɪɨɬɹɝɨɦ ɩɟɪɲɨʀ ɞɨɛɢ ɞɿʀ ɰɟɣ ɩɨɤɚɡɧɢɤ ɡɛɿɥɶɲɭєɬɶɫɹ ɬɚ ɡ ɩɪɨɞɨɜɠɟɧɧɹɦ ɬɟɪɦɿɧɭ 
ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɜɨɞɨɪɨɫɬɿ ɞɨ 7 ɞɿɛ ɡɧɚɱɧɨ ɡɧɢɠɭєɬɶɫɹ (ɯɥɨɪɨɮɿɥ ɚ ɿ b ɧɚ 18% ɿ 14% ɜɿɞɩɨɜɿɞɧɨ 
ɩɨɪɿɜɧɹɧɨ ɡ ɤɨɧɬɪɨɥɶɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ). Ɂɿ ɡɛɿɥɶɲɟɧɧɹɦ ɤɿɥɶɤɨɫɬɿ ɯɥɨɪɨɩɥɚɫɬɿɜ ʀɯ ɥɿɧɿɣɧɿ 



Biotechnology for agriculture and environmental protection  
   

 

 
September 07

th
 - 10th, 2016 

Odessa, Ukraine 
87 

ɪɨɡɦɿɪɢ ɫɭɬɬєɜɨ ɡɦɟɧɲɭɸɬɶɫɹ, ɨɫɨɛɥɢɜɨ ɡɚ ɞɿʀ 5,0 ɦɝ/ɞɦ3
 Zn

2+
 (7 ɞɿɛ) ɿ 0,1 ɦɝ/ɞɦ3

 ɞɢɡɩɚɥɢɜɚ (1 
ɞɨɛɚ) ɬɚ ɡɦɟɧɲɭєɬɶɫɹ ʀɯ ɡɞɚɬɧɿɫɬɶ ɞɨ ɛɿɨɫɢɧɬɟɡɭ ɥɿɩɿɞɿɜ, ɨɫɨɛɥɢɜɨ ɡɚ ɞɿʀ 0,5 ɦɝ/ɞɦ3

 Pb
2+

 (1 

ɞɨɛɚ). ɉɪɢ ɰɶɨɦɭ ɜɦɿɫɬ ɨɤɪɟɦɢɯ ɤɥɚɫɿɜ ɥɿɩɿɞɿɜ ɭ ɤɥɿɬɢɧɚɯ ɯɥɨɪɟɥɢ, ɜ ɨɫɧɨɜɧɨɦɭ 
ɬɪɢɚɰɢɥɝɿɥɰɟɪɨɥɿɜ, ɡɚ ɞɿʀ ГЧ2+

, Pb
2+

 ɬɚ ɞɢɡɟɥɶɧɨɝɨ ɩɚɥɢɜɚ ɡɪɨɫɬɚє, ɚ ɛɿɨɫɢɧɬɟɡ ɚɞɚɩɬɢɜɧɢɯ 
ɮɨɪɦ ɥɿɩɿɞɿɜ, ɳɨ ɛɟɪɭɬɶ ɭɱɚɫɬɶ ɭ ɮɨɪɦɭɜɚɧɧɿ ɬɨɤɫɢɤɨɪɟɡɢɫɬɟɧɬɧɨɫɬɿ ɤɥɿɬɢɧ, ɚɤɬɢɜɭєɬɶɫɹ ɜ 
ɟɧɞɨɩɥɚɡɦɚɬɢɱɧɨɦɭ ɪɟɬɢɤɭɥɸɦɿ. ȼɦɿɫɬ ɥɿɩɿɞɿɜ ɭ ɰɢɬɨɩɥɚɡɦɚɬɢɱɧɿɣ ɮɪɚɤɰɿʀ ɦɟɧɲɢɣ, ɧɿɠ ɜ 
ɯɥɨɪɨɩɥɚɫɬɚɯ ɧɚ 41%, ɳɨ ɭɡɝɨɞɠɭєɬɶɫɹ ɡ ɡɚɝɚɥɶɧɢɦ ɭɹɜɥɟɧɧɹɦ ɩɪɨ ɩɟɪɟɜɚɠɧɭ ɥɨɤɚɥɿɡɚɰɿɸ 
ɛɿɨɫɢɧɬɟɡɭ ɥɿɩɿɞɿɜ ɭ ɯɥɨɪɨɩɥɚɫɬɚɯ. ȼɦɿɫɬ ɥɿɩɿɞɿɜ ɭ ɰɢɬɨɩɥɚɡɦɚɬɢɱɧɿɣ ɮɪɚɤɰɿʀ ɿ ɯɥɨɪɨɩɥɚɫɬɚɯ 
ɡɚ ɞɿʀ ɿɨɧɿɜ ɦɟɬɚɥɿɜ ɡɚɥɟɠɢɬɶ ɜɿɞ ɫɩɟɰɢɮɿɤɢ ʀɯ ɞɿʀ. ГЧ2+

 (5,0 ɦɝ/ɞɦ3, 7 ɞɿɛ) ɩɪɚɤɬɢɱɧɨ ɧɟ 
ɡɦɿɧɸɸɬɶ ɡɚɝɚɥɶɧɢɣ ɜɦɿɫɬ ɥɿɩɿɞɿɜ, ɚ PЛ2+

 (0,5 ɦɝ/ɞɦ3, 1 ɞɨɛɚ) ɡɛɿɥɶɲɭɸɬɶ ɜɦɿɫɬ ɥɿɩɿɞɿɜ 
ɩɨɪɿɜɧɹɧɨ ɡ ɤɨɧɬɪɨɥɟɦ ɧɚ 44% ɜ ɰɢɬɨɩɥɚɡɦɚɬɢɱɧɿɣ ɮɪɚɤɰɿʀ. ɉɪɢ ɰɶɨɦɭ ɜɦɿɫɬ ɥɿɩɿɞɿɜ ɭ 
ɯɥɨɪɨɩɥɚɫɬɚɯ ɩɨɪɿɜɧɹɧɨ ɡ ɤɨɧɬɪɨɥɟɦ ɩɪɚɤɬɢɱɧɨ ɧɟ ɡɦɿɧɢɜɫɹ. 

ɍ ɡɜ’ɹɡɤɭ ɡ ɪɿɡɧɢɦ ɦɟɯɚɧɿɡɦɨɦ ɞɿʀ ɞɨɫɥɿɞɠɟɧɢɯ ɪɟɱɨɜɢɧ ɡɦɿɧɸєɬɶɫɹ ɹɤ ɿɧɬɟɧɫɢɜɧɿɫɬɶ 
ɛɿɨɫɢɧɬɟɡɭ ɥɿɩɿɞɿɜ ɜ ɰɿɥɨɦɭ ɜ ɞɨɫɥɿɞɠɟɧɢɯ ɮɪɚɤɰɿɹɯ, ɬɚɤ ɿ ʀɯ ɨɤɪɟɦɢɯ ɤɥɚɫɚɯ. Ɍɨɦɭ, ɨɰɿɧɸɸɱɢ 
ɜɿɞɩɨɜɿɞɶ ɤɥɿɬɢɧ ɜɨɞɨɪɨɫɬɟɣ ɧɚ ɞɿɸ ɱɢɧɧɢɤɿɜ ɡɚ ɜɚɥɨɜɢɦ ɜɦɿɫɬɨɦ ɥɿɩɿɞɿɜ ɧɟ ɞɨɫɬɚɬɧɶɨ 
ɨɛ’єɤɬɢɜɧɨ. Ȼɿɥɶɲ ɿɧɮɨɪɦɚɬɢɜɧɢɦ є ɜɦɿɫɬ ʀɯ ɨɤɪɟɦɢɯ ɤɥɚɫɿɜ ɜ ɤɥɿɬɢɧɧɢɯ ɮɪɚɤɰɿɹɯ, ɨɫɤɿɥɶɤɢ 
ɰɟɣ ɩɨɤɚɡɧɢɤ ɜɿɞɨɛɪɚɠɚє ɥɨɤɚɥɶɧɭ ɭɱɚɫɬɶ ɨɤɪɟɦɢɯ ɤɥɚɫɿɜ ɥɿɩɿɞɿɜ ɜ ɡɚɛɟɡɩɟɱɟɧɧɿ ɚɞɚɩɬɢɜɧɢɯ  
ɫɬɪɭɤɬɭɪɧɨ-ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɟɪɟɛɭɞɨɜ ɭ ɤɥɿɬɢɧɧɢɯ ɫɬɪɭɤɬɭɪɚɯ, ɩɟɪɲ ɡɚ ɜɫɟ, ɜ ɤɥɿɬɢɧɧɢɯ 
ɦɟɦɛɪɚɧɚɯ. ɍ ɯɥɨɪɨɩɥɚɫɬɚɯ ɡɧɢɠɭєɬɶɫɹ ɭɬɜɨɪɟɧɧɹ ɧɟɨɛɯɿɞɧɢɯ ɚɞɚɩɬɢɜɧɢɯ ɥɿɩɿɞɿɜ ɹɤ ɡɚ 
ɤɿɥɶɤɿɫɧɢɦ, ɬɚɤ ɿ ɡɚ ɹɤɿɫɧɢɦ ɫɤɥɚɞɨɦ. Ʉɪɿɦ ɬɨɝɨ, ɞɟɹɤɿ ɪɟɱɨɜɢɧɢ, ɧɚɩɪɢɤɥɚɞ, PЛ2+

 ɿ Ⱦɉ, 
ɫɭɬɬєɜɨ ɡɦɿɧɸɸɬɶ ʀɯ ɤɿɥɶɤɿɫɬɶ ɿ ɪɨɡɦɿɪɢ, ɜɢɤɥɢɤɚɸɱɢ ɞɟɝɪɚɞɚɰɿɸ. ɍ ɡɜ’ɹɡɤɭ ɡ ɰɢɦ ɛɿɨɫɢɧɬɟɡ 
ɧɟɨɛɯɿɞɧɢɯ ɚɞɚɩɬɢɜɧɢɯ ɮɨɪɦ ɥɿɩɿɞɿɜ ɚɤɬɢɜɭєɬɶɫɹ ɿ ɜ ɿɧɲɢɯ ɤɥɿɬɢɧɧɢɯ ɫɬɪɭɤɬɭɪɚɯ, 
ɧɚɫɚɦɩɟɪɟɞ, ɟɧɞɨɩɥɚɡɦɚɬɢɱɧɨɦɭ ɪɟɬɢɤɭɥɸɦɿ Д6, 7Ж.  

ȼɢɹɜɥɟɧɨ, ɳɨ ɫɭɛɫɬɪɚɬɚɦɢ ɞɥɹ ɛɿɨɫɢɧɬɟɡɭ ɥɿɩɿɞɿɜ ɡɚ ɞɿʀ ɞɨɫɥɿɞɠɟɧɢɯ ɿɨɧɿɜ ɦɟɬɚɥɿɜ ɬɚ 
ɞɢɡɟɥɶɧɨɝɨ ɩɚɥɢɜɚ є ɝɥɿɰɟɪɨɥ-3-ɮɨɫɮɚɬ, ɭɬɜɨɪɟɧɢɣ ɭ ɪɟɡɭɥɶɬɚɬɿ ɮɨɫɮɨɪɢɥɸɜɚɧɧɹ  ɝɥɿɰɟɪɨɥɭ, 
ɬɚ ɚɰɢɥ-ɄɨȺ, ɭɬɜɨɪɟɧɨɝɨ ɡ ɚɦɿɧɨɤɢɫɥɨɬ. Ɂɚɛɟɡɩɟɱɟɧɧɹ ɟɧɟɪɝɿєɸ ɛɿɨɫɢɧɬɟɡɭ ɥɿɩɿɞɿɜ ɭ ɯɥɨɪɟɥɢ 
ɜ ɫɟɪɟɞɨɜɢɳɿ ɡ ɿɨɧɚɦɢ ɦɟɬɚɥɿɜ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɚɜɞɹɤɢ ɚɤɬɢɜɚɰɿʀ ɰɢɤɥɭ Ʉɪɟɛɫɚ, ɩɪɨ ɳɨ ɫɜɿɞɱɚɬɶ 
ɡɪɨɫɬɚɧɧɹ ɚɤɬɢɜɧɨɫɬɿ  2-ɨɤɫɨɝɥɭɬɚɪɚɬɞɟɝɿɞɪɨɝɟɧɚɡɢ (ɧɚ 5% ɿ 35% ɡɚ ɞɿʀ ГЧ2+ ɿ CЮ2+ 
ɜɿɞɩɨɜɿɞɧɨ) ɬɚ ɫɭɤɰɢɧɚɬɞɟɝɿɞɪɨɝɟɧɚɡɢ (ɭ 2,8-5,6 ɪɚɡɚ ɡɚ ɞɿʀ ɭɫɿɯ ɞɨɫɥɿɞɠɟɧɢɯ ɿɨɧɿɜ ɦɟɬɚɥɿɜ).  
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Ⱦɨɜɝɢɣ Ⱥ.ȼ., Ʌɟɛ'ɹɤ Ɇ.Ɇ., ɇɨɜіɤɨɜ ȼ.ɉ. 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», ɤɚɮɟɞɪɚ ɬɟɯɧɨɥɨɝɿʀ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ 
ɫɩɨɥɭɤ, ɮɚɪɦɚɰɿʀ ɬɚ ɛɿɨɬɟɯɧɨɥɨɝɿʀ, ɆɈɇ ɍɤɪɚʀɧɢ, Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 

 

ɁȺɋȱȻ ɉРɈɌɂ КɅȱɓȱȼ «ȼȺРɈɌɈКɋ-R5» 

 
Is a systemic preparation of a selective type of action against bee mite. The product is a composite 

blend of natural origin – organic derivatives of carboxylic acids. The mechanism of action is 

selective, belongs to the class of acaricide. 

 

ȼ ɬɟɩɟɪɿɲɧɿɣ ɱɚɫ ɫɟɪɟɞ ɛɞɠɿɥ ɞɭɠɟ ɪɨɡɩɨɜɫɸɞɠɟɧɢɣ ɤɥɿɳ Varroa Jacobsoni, ɹɤɢɣ 
ɩɪɢɡɜɨɞɢɬɶ ɞɨ ʀɯ ɡɚɝɢɛɟɥɿ. ȼ ɛɨɪɨɬɶɛɿ ɡ ɤɥɿɳɟɦ ɡɚɫɬɨɫɨɜɭɸɬɶ ɦɭɪɚɲɢɧɭ ɤɢɫɥɨɬɭ, ɦɟɞɢɱɧɿ 
ɩɪɟɩɚɪɚɬɢ, ɧɚɩɪɢɤɥɚɞ, ɚɧɬɢɛɿɨɬɢɤɢ. ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɚɧɬɢɛɿɨɬɢɤɿɜ ɱɚɫɬɢɧɚ ɡ ɧɢɯ ɩɨɬɪɚɩɥɹє 
ɜ ɦɟɞ, ɹɤ ɞɨɦɿɲɤɢ. Ɍɚɤɢɣ ɦɟɞ ɡɝɿɞɧɨ ɫɬɚɧɞɚɪɬɿɜ Єɋ ɧɟ ɞɨɡɜɨɥɹєɬɶɫɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ. 

Ɇɢ ɩɨɫɬɚɜɢɥɢ ɫɨɛɿ ɡɚ ɦɟɬɭ ɪɨɡɪɨɛɢɬɢ ɩɪɟɩɚɪɚɬ ɨɪɝɚɧɿɱɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ,  ɹɤɢɣ ɛɭɞɟ 
ɟɮɟɤɬɢɜɧɢɦ ɩɪɨɬɢ ɤɥɿɳɚ ɿ ɜɨɞɧɨɱɚɫ ɧɟ ɛɭɞɟ ɧɚɤɨɩɢɱɭɜɚɬɢɫɶ ɜ ɦɟɞɿ. 

ɇɚɦɢ ɪɨɡɪɨɛɥɟɧɨ ɧɨɜɢɣ ɡɚɫɿɛ «ȼȺɊɈɌɈɄɋ-R5», ɹɤɢɣ  ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɪɢ ɞɿɚɝɧɨɫɬɢɰɿ 
ɬɚ ɥɿɤɭɜɚɧɧɿ Varroa Jacobsoni ɞɥɹ ɦɟɞɨɧɨɫɧɢɯ ɛɞɠɿɥ. ɞɥɹ ɫɢɥɶɧɢɯ ɛɞɠɨɥɢɧɢɯ ɫɿɦɟɣ, ɹɤɿ 
ɡɚɣɦɚɸɬɶ ɞɟɤɿɥɶɤɚ ɝɧɿɡɞɨɜɢɯ ɤɨɪɩɭɫɿɜ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ 4 ɦɥ ɡɚɫɨɛɭ «ȼȺɊɈɌɈɄɋ-R5» 

ɩɨɦɿɳɚɸɱɢ ɣɨɝɨ ɜ ɱɚɲɤɭ ɉɟɬɪɿ ɜ ɩɿɞɪɚɦɤɨɜɢɣ ɩɪɨɫɬɿɪ ɭ ɜɭɥɢɤ ɧɚ 24-72 ɝɨɞ. ɋɥɚɛɤɿ 
ɛɞɠɨɥɨɫɿɦ’ʀ. ɜɿɞɜɨɞɤɢ ɬɚ ɦɨɥɨɞɿ ɪɨɛɨɱɿ ɛɞɠɨɥɢ ɨɬɪɢɦɚɸɬɶ 2,5-4 ɦɥ ɡɚɫɨɛɭ «ȼȺɊɈɌɈɄɋ-R5»  

ɧɚ 25-120 ɝɨɞ. 
 «ȼȺɊɈɌɈɄɋ-R5»  ɜɧɨɫɹɬɶ ɭ ɜɭɥɢɤɢ, ɜ ɹɤɢɯ ɦɟɞɨɧɨɫɧɿ ɛɞɠɨɥɢ ɭɪɚɠɟɧɿ ɤɥɿɳɟɦ  Varroa 

Jacobsoni, ɚɛɨ ɞɥɹ ɩɟɪɟɜɿɪɤɢ ɭɪɚɠɟɧɧɹ ɛɞɠɨɥɨɫɿɦɟɣ. ɉɪɟɩɚɪɚɬ ɧɟ є ɬɨɤɫɢɱɧɢɦ ɞɥɹ ɛɞɠɿɥ ɬɚ 
ɥɸɞɟɣ, ɦɚє ɜɢɪɚɠɟɧɭ ɮɭɧɝɿɰɢɞɧɭ ɞɿɸ. Ɂɚɝɢɛɟɥɶ ɩɚɪɚɡɢɬɚ ɫɤɥɚɞɚє 100%. Ɇɟɯɚɧɿɡɦ ɞɿʀ ɩɨɥɹɝɚє 
ɜ ɬɨɦɭ, ɳɨ ɤɨɦɩɨɧɟɧɬɢ ɩɪɟɩɚɪɚɬɭ ɜɤɥɸɱɚɸɬɶɫɹ ɜ ɛɿɨɯɿɦɿɱɧɿ ɩɪɨɰɟɫɢ ɤɥɿɳɿɜ, ɛɥɨɤɭɸɬɶ 
ɠɢɬɬєɜɨ ɜɚɠɥɢɜɿ ɰɟɧɬɪɢ, ɳɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ʀɯ ɡɚɝɢɛɟɥɿ. 

ȿɮɟɤɬɢɜɧɿɫɬɶ ɩɪɟɩɚɪɚɬɭ ɛɚɡɭєɬɶɫɹ ɧɚ ɬɨɦɭ, ɳɨ ɜɿɧ ɧɟ ɜɢɤɥɢɤɚє ɪɟɡɢɫɬɟɧɬɧɨɫɬɿ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɧɟ ɧɚɤɨɩɢɱɭєɬɶɫɹ ɜ ɨɪɝɚɧɿɡɦɿ ɛɞɠɿɥ, ɳɨ ɩɿɞɬɜɟɪɞɠɟɧɨ ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɢɦ 
ɦɟɬɨɞɨɦ. ɬɚɤɢɦ ɱɢɧɨɦ ɭ ɜɢɪɨɛɧɢɰɬɜɨ ɡɚɤɥɚɞɚєɬɶɫɹ ɟɤɨɥɨɝɿɱɧɨ ɱɢɫɬɚ ɿ ɛɟɡɩɟɱɧɚ ɬɟɯɧɨɥɨɝɿɹ, 
ɩɨɤɪɚɳɭєɬɶɫɹ ɹɤɿɫɬɶ ɩɪɨɞɭɤɰɿʀ, ɳɨ ɜɢɩɭɫɤɚєɬɶɫɹ 
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ȿɅȿКɌРɈɏȱɆȱɑɇȱ ȾɈɋɅȱȾɀȿɇɇə ɉРɈɐȿɋɍ ȻȱɈȼɂɅɍȽɈȼɍȼȺɇɇə ȼȱȾȼȺɅɍ 
ȼɍȽɅȿɁȻȺȽȺɑȿɇɇə ɍ ɋКɅȺȾȱ ɉɈРɂɋɌɈȽɈ ȿɅȿКɌРɈȾȺ 

 
ELECTROCHEMICAL RESEARCH OF PROCESS OF BIOLEACHING OF COAL-

CONCENTRATING DUMP IN A COMPOSITION OF POROUS ELECTRODE 
 
ɉɪɨɜɟɞɟɧɨ ɷɥɟɤɬɪɨхɢɦɢɱɟɫɤɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɛɢɨɜɵɳɟɥɚɱɢɜɚɧɢɹ ɨɬɜɚɥɚ 
ɭɝɥɟɨɛɨɝɚɳɟɧɢɹ ɜ ɫɨɫɬɚɜɟ ɩɨɪɢɫɬɨɝɨ ɷɥɟɤɬɪɨɞɚ ɜ ɦɢɧɟɪɚɥɶɧɵх ɪɚɫɬɜɨɪɚх. ɂɫɫɥɟɞɨɜɚɧɢɹ 
ɩɪɨɜɨɞɢɥɢ ɜ ɩɨɬɟɧɰɢɨɞɢɧɚɦɢɱɟɫɤɨɦ ɢ ɩɨɬɟɧɰɢɨɫɬɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɚх. ɋɤɨɪɨɫɬɶ ɩɪɨɰɟɫɫɚ 
ɛɢɨɜɵɳɟɥɚɱɢɜɚɧɢɹ ɨɩɪɟɞɟɥɹɥɢ ɩɨ ɢɡɦɟɧɟɧɢɸ ɟɦɤɨɫɬɢ ɷɥɟɤɬɪɨɞɚ ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ Fe

2+
 

ɜ ɦɢɧɟɪɚɥɶɧɨɦ ɪɚɫɬɜɨɪɟ. 
ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɨɰɟɫɫ ɛɢɨɜɵɳɟɥɚɱɢɜɚɧɢɹ ɜ ɩɨɬɟɧɰɢɨɫɬɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɩɪɨɬɟɤɚɟɬ 
ɫ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ ɢ ɝɥɭɛɠɟ, ɱɟɦ – ɜ ɩɨɬɟɧɰɢɨɞɢɧɚɦɢɱɟɫɤɨɦ. ɋɤɨɪɨɫɬɶ 
ɛɢɨɜɵɳɟɥɚɱɢɜɚɧɢɹ ɩɪɢ ɩɨɬɟɧɰɢɚɥɟ  0,25 ȼ ɜɨɡɪɚɫɬɚɟɬ ɜ з 3-4, ɚ ɫɭɦɦɚɪɧɚɹ ɤɨɧɟɱɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɨɧɨɜ Fe

2+
 ɢ Fe

3+
 - ɜ з 1,5 ɪɚɡɚ. 

 
Electrochemical research of process of bioleaching of coal-concentrating dump in a composition of 
porous electrode in a mineral solution has been carried. The research was carried in the 
potentiodynamic and potentiostatic modes. The speed of process of bioleaching was determined by 
the change of the electrode capacitance and the concentration of ions Fe

2+
 in a mineral solution.  

It was defined  that process of bioleaching in a potentiostatic mode proceeds with higher speed and 
more deeply, than in a potentiodynamic one. The speed of bioleaching at potential of 0,25 V 
increasing in ~ 3-4 times, and total final concentration of ions Fe

2+
 and Fe

3+
 - in ~ 1,5  times. 

 
ɉɪɨɜɟɞɟɧɿ ɪɚɧɿɲɟ [1-2] ɩɨɬɟɧɰɿɨɞɢɧɚɦɿɱɧɿ ɿ ɩɨɬɟɧɰɿɨɫɬɚɬɢɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɰɟɫɭ 

ɛɿɨɜɢɥɭɝɨɜɭɜɚɧɧɹ ɜɿɞɜɚɥɿɜ ɜɭɝɥɟɡɛɚɝɚɱɟɧɧɹ ɫɭɫɩɟɧɞɨɜɚɧɢɦ ɦɟɬɨɞɨɦ, ɩɟɪɟɞɛɚɱɚɥɢ ɜɢɜɱɟɧɧɹ 
ɨɤɢɫɥɸɜɚɥɶɧɨ-ɜɿɞɧɨɜɧɢɯ ɩɪɨɰɟɫɿɜ, ɹɤɿ ɩɪɨɬɿɤɚɸɬɶ ɬɿɥɶɤɢ ɜ ɪɨɡɱɢɧɿ ɦɿɧɟɪɚɥɶɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ. ɉɪɢ 
ɞɚɧɨɦɭ ɦɟɬɨɞɿ ɞɨɫɥɿɞɠɟɧɶ ɭɬɪɭɞɧɟɧɢɣ ɩɿɞɯɿɞ ɟɥɟɤɬɪɨɧɿɜ ɞɨ ɱɚɫɬɢɧɨɤ ɜɿɞɜɚɥɭ. ȼɢɤɥɢɤɚɥɨ ɿɧɬɟɪɟɫ 
ɜɢɜɱɟɧɧɹ ɨɤɢɫɥɸɜɚɥɶɧɨ-ɜɿɞɧɨɜɧɢɯ ɩɪɨɰɟɫɿɜ, ɹɤɿ ɩɪɨɬɿɤɚɸɬɶ ɩɪɢ ɛɿɨɜɢɥɭɝɨɜɭɜɚɧɧɿ ɹɤ ɧɚ ɩɨɜɟɪɯɧɿ 
ɜɿɞɜɚɥɭ ɭ ɫɤɥɚɞɿ ɩɨɪɢɫɬɨɝɨ ɟɥɟɤɬɪɨɞɚ, ɬɚɤ ɿ ɭ ɪɨɡɱɢɧɿ ɩɪɢ ɫɬɚɰɿɨɧɚɪɧɨɦɭ ɿ ɡɚɞɚɧɨɦɭ ɩɨɬɟɧɰɿɚɥɚɯ. 

Ɂ ɰɿєɸ ɦɟɬɨɸ ɞɥɹ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɢ ɜɢɝɨɬɨɜɥɟɧɿ ɩɨɪɢɫɬɿ ɟɥɟɤɬɪɨɞɢ ɧɚ ɨɫɧɨɜɿ ɱɟɪɜɨɧɨɝɨ ɡɪɚɡɤɚ 
ɜɿɞɜɚɥɭ ɡ ɞɨɞɚɜɚɧɧɹɦ ɝɿɞɪɨɮɿɥɶɧɨʀ ɚɰɟɬɢɥɟɧɨɜɨʀ ɫɚɠɿ (15 % ɦɚɫ.). ȿɥɟɤɬɪɨɞɢ ɜɢɝɨɬɨɜɥɹɥɢ 
ɩɪɟɫɭɜɚɧɧɹɦ ɝɿɞɪɨɮɨɛɿɡɨɜɚɧɢɯ ɚɤɬɢɜɧɨɝɨ ɬɚ ɡɚɩɢɪɚɸɱɨɝɨ ɲɚɪɿɜ ɡ ɫɬɪɭɦɨɜɢɦ ɤɨɥɟɤɬɨɪɨɦ. Ⱥɤɬɢɜɧɢɣ 
ɲɚɪ ɟɥɟɤɬɪɨɞɿɜ ɦɿɫɬɢɜ ɞɨ 34 ɦɝ/ɫɦ2

 ɱɟɪɜɨɧɨɝɨ ɡɪɚɡɤɚ ɜɿɞɜɚɥɭ.  
ȿɥɟɤɬɪɨɯɿɦɿɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɜ ɩɨɬɟɧɰɿɨɞɢɧɚɦɿɱɧɨɦɭ ɿ ɩɨɬɟɧɰɿɨɫɬɚɬɢɱɧɨɦɭ ɪɟɠɢɦɚɯ ɧɚ 

ɩɨɬɟɧɰɿɨɫɬɚɬɿ ɉɂ-50-1.1 ɜ ɬɪɢɟɥɟɤɬɪɨɞɧɿɣ ɟɥɟɤɬɪɨɯɿɦɿɱɧɿɣ ɹɱɟɣɰɿ ɜ ɦɿɧɟɪɚɥɶɧɢɯ ɪɨɡɱɢɧɚɯ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɿ 30°ɋ ɜ ɚɬɦɨɫɮɟɪɿ ɩɨɜɿɬɪɹ ɩɪɨɬɹɝɨɦ 14-15 ɞɿɛ. əɤ ɦɿɧɟɪɚɥɶɧɿ ɪɨɡɱɢɧɢ ɞɥɹ ɜɢɥɭɝɨɜɭɜɚɧɧɹ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ: 0,1ɧ ɇ2SO4 (I); ɩɨɠɢɜɧɟ ɫɟɪɟɞɨɜɢɳɟ (II). Cɤɥɚɞ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɛɭɜ ɬɚɤɢɣ, 
ɝ/ɥ: (NH4)2 SO4 – 3,0; KCl – 0,1; K2HPO4 – 0,5; MgSO4 – 0,5; Ca(NO3)2 – 0,01; FeSO4 – 2,5; 0,001ɧ ɇ2SO4; 
ɪɇ ≤ 1,6÷1,7.  

Ɇɟɬɨɞɢɤɚ ɜɢɩɪɨɛɭɜɚɧɶ ɜɤɥɸɱɚɥɚ: ɜɢɡɧɚɱɟɧɧɹ ɨɤɢɫɥɸɜɚɥɶɧɨ-ɜɿɞɧɨɜɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɫɢɫɬɟɦɢ ɭ 
ɜɿɞɫɭɬɧɨɫɬɿ ɧɚɜɚɧɬɚɠɟɧɧɹ ɩɟɪɟɞ ɡɧɹɬɬɹɦ I-E ɤɪɢɜɢɯ; ɡɧɹɬɬɹ I-E ɤɪɢɜɢɯ ɩɪɢ ɪɨɡɝɨɪɧɟɧɧɿ ɩɨɬɟɧɰɿɚɥɭ 
ɜɿɞ ɫɬɚɰɿɨɧɚɪɧɨɝɨ ɜ ɤɚɬɨɞɧɭ ɚɛɨ ɚɧɨɞɧɭ ɨɛɥɚɫɬɶ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɜɢɡɧɚɱɭɜɚɧɨɝɨ ɿɨɧɭ ɞɜɚ ɪɚɡɢ ɧɚ ɞɨɛɭ 
ɞɥɹ ɩɨɬɟɧɰɿɨɞɢɧɚɦɿɱɧɨɝɨ ɪɟɠɢɦɭ;  ɩɪɨɜɟɞɟɧɧɹ ɪɨɡɪɹɞɭ ɜ ɩɨɬɟɧɰɿɨɫɬɚɬɢɱɧɨɦɭ ɪɟɠɢɦɿ ɩɪɢ ɩɨɬɟɧɰɿɚɥɿ 
0,25 ȼ (ɟɥɟɤɬɪɨɞ ɩɨɪɿɜɧɹɧɧɹ Ag/AgCl) ɿ ɡɧɹɬɬɹ I-E ɤɪɢɜɢɯ ɩɟɪɟɞ ɿ ɩɿɫɥɹ ɪɨɡɪɹɞɭ. Ɉɩɬɢɦɚɥɶɧɢɣ ɪɟɠɢɦ 
ɡɧɹɬɬɹ I-E ɤɪɢɜɢɯ: ɿɧɬɟɪɜɚɥ ɩɨɬɟɧɰɿɚɥɿɜ -0,05÷1,0 ȼ; ɲɜɢɞɤɿɫɬɶ ɫɤɚɧɭɜɚɧɧɹ ɩɨɬɟɧɰɿɚɥɭ 20 ɦȼ/ɫ. 

ȼɢɡɧɚɱɟɧɧɹ ɨɤɢɫɥɸɜɚɥɶɧɨ-ɜɿɞɧɨɜɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɩɨɜɟɪɯɧɿ ɟɥɟɤɬɪɨɞɚ ɧɚ ɨɫɧɨɜɿ ɜɿɞɜɚɥɭ ɞɥɹ 0,1ɧ 
ɇ2SO4 ɩɨɤɚɡɚɥɨ, ɳɨ ɧɚ ɩɨɱɚɬɤɭ ɟɤɫɩɟɪɢɦɟɧɬɭ ɣɨɝɨ ɜɟɥɢɱɢɧɚ, ɹɤɚ ɜɢɡɧɚɱɚєɬɶɫɹ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ Fe

2+
/ 

Fe
3+

 ,  ɫɤɥɚɥɚ 0,36 ȼ. ɐɹ ɜɟɥɢɱɢɧɚ ɜɤɚɡɭє ɧɚ ɩɟɪɟɜɚɝɭ ɿɨɧɿɜ Fe
2+, ɹɤɿ ɭɬɜɨɪɸɸɬɶɫɹ ɩɪɢ ɬɟɪɦɿɱɧɿɣ ɨɛɪɨɛɰɿ 

ɟɥɟɤɬɪɨɞɿɜ ɭ ɩɪɢɫɭɬɧɨɫɬɿ ɜɿɞɧɨɜɧɢɤɚ – ɚɰɟɬɢɥɟɧɨɜɨʀ ɫɚɠɿ. ɉɪɢ ɰɶɨɦɭ ɨɤɢɫɥɸɜɚɥɶɧɨ-ɜɿɞɧɨɜɧɢɣ 
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ɩɨɬɟɧɰɿɚɥ ɭ ɪɨɡɱɢɧɿ ɧɚ ɩɨɱɚɬɤɭ ɟɤɫɩɟɪɢɦɟɧɬɭ ɫɤɥɚɜ 0,45 ȼ, ɳɨ ɨɛɭɦɨɜɥɟɧɨ ɧɚɹɜɧɿɫɬɸ ɿɨɧɿɜ ɇ+. ȼ 
ɩɪɨɰɟɫɿ ɟɤɫɩɟɪɢɦɟɧɬɭ ɩɿɫɥɹ 5 ɞɿɛ ɜɢɥɭɝɨɜɭɜɚɧɧɹ ɨɤɢɫɥɸɜɚɥɶɧɨ-ɜɿɞɧɨɜɧɿ ɩɨɬɟɧɰɿɚɥɢ ɩɨɜɟɪɯɧɿ ɟɥɟɤɬɪɨɞɚ 
ɿ ɜ ɪɨɡɱɢɧɿ ɡɛɥɢɠɚɸɬɶɫɹ, ɿ ɜɢɡɧɚɱɚɸɬɶɫɹ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɿɨɧɿɜ Fe

3+
 ɭ ɪɨɡɱɢɧɿ, ɹɤɿ ɭɬɜɨɪɸɸɬɶɫɹ ɭ 

ɪɟɡɭɥɶɬɚɬɿ ɨɤɢɫɧɟɧɧɹ Ɉ2 ɩɨɜɿɬɪɹ ɿɨɧɿɜ Fe
2+, ɳɨ ɩɟɪɟɣɲɥɢ ɞɨ ɪɨɡɱɢɧɭ ɡ ɩɨɜɟɪɯɧɿ ɜɿɞɜɚɥɭ. ȼɟɥɢɱɢɧɚ 

ɨɤɢɫɥɸɜɚɥɶɧɨ-ɜɿɞɧɨɜɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɧɚɩɪɢɤɿɧɰɿ ɟɤɫɩɟɪɢɦɟɧɬɭ, ɹɤɚ ɜɢɡɧɚɱɚєɬɶɫɹ ɪɿɜɧɨɜɚɠɧɨɸ 
ɤɨɧɰɟɧɬɪɚɰɿєɸ ɿɨɧɿɜ Fe

3+, ɫɤɥɚɥɚ 0,52 ȼ. ɉɪɢ ɩɪɨɜɟɞɟɧɧɿ ɜɢɥɭɝɨɜɭɜɚɧɧɹ ɞɥɹ ɞɚɧɨʀ ɫɢɫɬɟɦɢ ɜ 
ɩɨɬɟɧɰɿɨɫɬɚɬɢɱɧɨɦɭ ɪɟɠɢɦɿ ɦɚɤɫɢɦɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɨɤɢɫɥɸɜɚɥɶɧɨ-ɜɿɞɧɨɜɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ 0,61±0,05 ȼ 
ɧɚ ɩɨɜɟɪɯɧɿ ɟɥɟɤɬɪɨɞɚ ɞɨɫɹɝɚє ɧɚ 7 ɞɨɛɭ, ɚ ɜ ɪɨɡɱɢɧɿ – ɧɚ 13. ɇɚɞɚɥɿ ɡɧɚɱɟɧɧɹ ɩɨɬɟɧɰɿɚɥɿɜ ɡɛɥɢɠɚɸɬɶɫɹ ɿ 
ɧɚɛɥɢɠɚɸɬɶɫɹ ɞɨ 0,52 ȼ. Ɋɿɡɧɢɣ ɱɚɫ ɞɨɫɹɝɧɟɧɧɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɧɹ ɨɤɢɫɥɸɜɚɥɶɧɨ-ɜɿɞɧɨɜɧɨɝɨ 
ɩɨɬɟɧɰɿɚɥɭ ɨɛɭɦɨɜɥɟɧɨ ɛɿɥɶɲ ɝɥɢɛɨɤɢɦ ɩɪɨɬɿɤɚɧɧɹɦ ɩɪɨɰɟɫɭ ɜɢɥɭɝɨɜɭɜɚɧɧɹ ɧɚ ɩɨɜɟɪɯɧɿ ɟɥɟɤɬɪɨɞɚ. 
Ⱦɥɹ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɨɤɢɫɥɸɜɚɥɶɧɨ-ɜɿɞɧɨɜɧɢɣ ɩɨɬɟɧɰɿɚɥ ɹɤ ɧɚ ɩɨɜɟɪɯɧɿ ɟɥɟɤɬɪɨɞɚ, ɬɚɤ ɿ ɭ 
ɪɨɡɱɢɧɿ ɜɢɡɧɚɱɚєɬɶɫɹ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɿɨɧɿɜ Fe

2+, ɳɨ ɜɯɨɞɹɬɶ ɞɨ ɣɨɝɨ ɫɤɥɚɞɭ. Ɇɚɤɫɢɦɚɥɶɧɟ ɡɧɚɱɟɧɧɹ 
0,54±0,05 ȼ ɞɨɫɹɝɚє ɧɚ 13-14 ɞɨɛɭ ɿ ɧɚɞɚɥɿ ɡɧɢɠɭєɬɶɫɹ ɞɨ 0,52 ȼ.  

ɇɚ ɤɪɢɜɢɯ ɡɚɥɟɠɧɨɫɬɿ єɦɧɨɫɬɿ ɩɪɨɰɟɫɿɜ ɨɤɢɫɧɟɧɧɹ ɿɨɧɿɜ Fe
2+

 ɿ ɜɿɞɧɨɜɥɟɧɧɹ Fe
3+, ɳɨ ɜɯɨɞɹɬɶ ɞɨ 

ɫɤɥɚɞɭ ɜɿɞɜɚɥɭ, ɜɿɞ ɱɚɫɭ ɜɢɥɭɝɨɜɭɜɚɧɧɹ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɦɚɤɫɢɦɭɦ, ɩɨɜ'ɹɡɚɧɢɣ ɡ ɩɨɜɿɥɶɧɢɦ 
ɩɪɨɦɨɤɚɧɧɹɦ ɟɥɟɤɬɪɨɞɚ ɭ ɩɟɪɲɿ 3 ɞɿɛ. ɇɚɞɚɥɿ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɦɨɧɨɬɨɧɧɟ ɡɧɢɠɟɧɧɹ єɦɧɨɫɬɿ, 
ɜɢɤɥɢɤɚɧɟ ɩɟɪɟɯɨɞɨɦ ɞɨ ɪɨɡɱɢɧɭ ɿɨɧɿɜ Fe

2+
 ɿ Fe

3+. Ɂɚ ɱɚɫ ɪɨɛɨɱɨɝɨ ɞɧɹ єɦɧɿɫɬɶ ɩɪɢ ɪɨɡɝɨɪɧɟɧɧɿ 
ɩɨɬɟɧɰɿɚɥɭ ɜɿɞ ɫɬɚɰɿɨɧɚɪɧɨɝɨ ɜ ɤɚɬɨɞɧɭ ɨɛɥɚɫɬɶ ɡɪɨɫɬɚє, ɚ ɜ ɚɧɨɞɧɭ – ɡɧɢɠɭєɬɶɫɹ. ɐɟ ɩɨɜ'ɹɡɚɧɨ ɡ ɬɢɦ, 
ɳɨ ɡ ɱɚɫɨɦ ɡ ɩɨɜɟɪɯɧɟɜɢɯ ɲɚɪɿɜ ɟɥɟɤɬɪɨɞɚ ɿɨɧɢ Fe

2+
 ɩɟɪɟɯɨɞɹɬɶ ɞɨ ɪɨɡɱɢɧɭ, ɿ ɩɪɨɰɟɫ ɜɿɞɧɨɜɥɟɧɧɹ 

ɿɨɧɿɜ Fe
3+

 ɩɪɨɬɿɤɚє ɜ ɛɿɥɶɲ ɝɥɢɛɨɤɢɯ ɲɚɪɚɯ ɟɥɟɤɬɪɨɞɚ. Ɍɚɤ, ɩɨ ɞɚɧɢɦ ɡɚɥɟɠɧɨɫɬɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɿɨɧɿɜ 
ɜɿɞ ɱɚɫɭ ɜɢɥɭɝɨɜɭɜɚɧɧɹ ɫɭɦɚɪɧɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɿɨɧɿɜ Fe

2+
 ɿ Fe

3+
 ɦɨɧɨɬɨɧɧɨ ɡɪɨɫɬɚє ɧɚ ɩɪɨɬɹɡɿ 

ɟɤɫɩɟɪɢɦɟɧɬɭ ɜɿɞ 0 ɞɨ 4,8·10-2
 ɝ/ɥ. 

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɜ ɩɨɬɟɧɰɿɨɫɬɚɬɢɱɧɨɦɭ ɪɟɠɢɦɿ ɟɥɟɤɬɪɨɞɚ ɧɚ ɨɫɧɨɜɿ ɜɿɞɜɚɥɭ ɭ 
ɦɿɧɟɪɚɥɶɧɨɦɭ ɪɨɡɱɢɧɿ 0,1ɧ ɇ2SO4 ɯɚɪɚɤɬɟɪ ɤɪɢɜɢɯ ɡɚɥɟɠɧɨɫɬɿ єɦɧɨɫɬɿ ɜɿɞ ɱɚɫɭ ɜɢɥɭɝɨɜɭɜɚɧɧɹ 
ɚɧɚɥɨɝɿɱɧɢɣ ɤɪɢɜɢɦ ɞɥɹ ɩɨɬɟɧɰɿɨɞɢɧɚɦɿɱɧɨɝɨ ɪɟɠɢɦɭ. ɉɿɫɥɹ ɩɪɨɜɟɞɟɧɧɹ ɪɨɡɪɹɞɭ ɩɪɢ 0,25 ȼ єɦɧɿɫɬɶ 
ɩɪɨɰɟɫɭ ɜɿɞɧɨɜɥɟɧɧɹ ɿɨɧɿɜ Fe

3+
 ɩɪɨɬɹɝɨɦ ɪɨɛɨɱɨɝɨ ɞɧɹ ɡɧɢɠɭєɬɶɫɹ ɩɪɚɤɬɢɱɧɨ ɞɨ ɧɭɥɹ, ɚ ɩɪɨɰɟɫɭ 

ɨɤɢɫɧɟɧɧɹ ɿɨɧɿɜ Fe
2+

 - ɡɪɨɫɬɚє ɭ з 2 ɪɚɡɢ. ɇɚ ɩɪɨɬɹɡɿ ɜɫɶɨɝɨ ɩɪɨɰɟɫɭ ɜɢɥɭɝɨɜɭɜɚɧɧɹ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ 
ɩɨɫɬɭɩɨɜɟ ɡɧɢɠɟɧɧɹ єɦɧɨɫɬɿ ɩɟɪɟɞ ɿ ɩɿɫɥɹ ɪɨɡɪɹɞɭ. ɍ ɜɿɞɦɿɧɧɿɫɬɶ ɜɿɞ ɩɨɬɟɧɰɿɨɞɢɧɚɦɿɱɧɨɝɨ ɪɟɠɢɦɭ, 
ɩɪɢ ɹɤɨɦɭ ɦɚɤɫɢɦɚɥɶɧɚ ɫɭɦɚɪɧɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɿɨɧɿɜ Fe

2+
 ɿ Fe

3+
 (4·10

-2 ɝ/ɥ) ɜɫɬɚɧɨɜɥɸєɬɶɫɹ ɧɚ 15 ɞɨɛɭ, 
ɞɥɹ ɩɨɬɟɧɰɿɨɫɬɚɬɢɱɧɨɝɨ ɪɟɠɢɦɭ – ɧɚ 4-5 ɞɨɛɭ. ɇɚ ɩɿɞɫɬɚɜɿ ɰɶɨɝɨ ɦɨɠɧɚ ɩɪɢɩɭɫɬɢɬɢ, ɳɨ ɲɜɢɞɤɿɫɬɶ 
ɜɢɥɭɝɨɜɭɜɚɧɧɹ ɩɪɢ ɩɨɬɟɧɰɿɚɥɿ 0,25 ȼ ɡɪɨɫɬɚє ɭ з 3-4 ɪɚɡɢ. ɍ ɬɨɣ ɠɟ ɱɚɫ ɫɭɦɚɪɧɚ ɤɿɧɰɟɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ 
ɿɨɧɿɜ Fe

2+
 ɿ Fe

3+
 ɞɥɹ ɩɨɬɟɧɰɿɚɥɭ ɪɨɡɪɹɞɚ 0,25 ȼ ɫɤɥɚɥɚ 6,8·10-2  ɝ/ɥ, ɳɨ ɭ з 1,5 ɪɚɡɢ ɜɢɳɟ, ɧɿɠ ɞɥɹ 

ɩɨɬɟɧɰɿɨɞɢɧɚɦɿɱɧɨɝɨ ɪɟɠɢɦɭ.   
 Ɂɚɦɿɧɚ ɦɿɧɟɪɚɥɶɧɨɝɨ ɪɨɡɱɢɧɭ 0,1ɧ ɇ2SO4 ɧɚ ɩɨɠɢɜɧɟ ɫɟɪɟɞɨɜɢɳɟ ɭɫɤɥɚɞɧɢɥɨ ɜɢɡɧɚɱɟɧɧɹ 

єɦɧɨɫɬɿ ɩɪɨɰɟɫɿɜ Fe
2+

 ↔ Fe
3+, ɹɤɿ ɩɪɨɬɿɤɚɸɬɶ ɧɚ ɩɨɜɟɪɯɧɿ ɟɥɟɤɬɪɨɞɚ ɩɪɢ ɡɧɹɬɬɿ ɰɢɤɥɿɱɧɢɯ 

ɜɨɥɶɬɚɦɩɟɪɧɢɯ  ɤɪɢɜɢɯ ɩɟɪɟɞ ɿ ɩɿɫɥɹ ɪɨɡɪɹɞɭ ɩɪɢ ɩɨɬɟɧɰɿɚɥɿ 0,25 ȼ. ɍ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ єɦɧɿɫɬɶ 
ɩɪɨɰɟɫɚ ɩɟɪɟɯɨɞɭ ɿɨɧɿɜ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɳɨ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɩɨɪɚɯ ɟɥɟɤɬɪɨɞɚ ɿ  
ɩɪɢɟɥɟɤɬɪɨɞɧɨɦɭ ɩɪɨɫɬɨɪɿ, ɩɨ ɫɯɟɦɿ Fe

2+
 ↔ Fe

3+
 ɩɿɞɫɭɦɨɜɭɜɚєɬɶɫɹ ɡ єɦɧɿɫɬɸ ɚɧɚɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ, 

ɹɤɿ ɩɪɨɬɿɤɚɸɬɶ ɧɚ ɩɨɜɟɪɯɧɿ ɟɥɟɤɬɪɨɞɚ. ɉɪɢ ɰɶɨɦɭ ɫɭɦɚɪɧɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɿɨɧɿɜ Fe
2+

 ɿ Fe
3+

 ɜ ɪɨɡɱɢɧɿ 
(0,54 ɝ/ɥ) ɡɚɥɢɲɚєɬɶɫɹ ɧɟɡɦɿɧɧɨɸ, ɚ ɿɨɧɢ Fe

2+
 ɡɚ ɱɚɫ ɟɤɫɩɟɪɢɦɟɧɬɭ ɩɨɜɧɿɫɬɸ ɨɤɢɫɧɸɸɬɶɫɹ ɞɨ Fe

3+
. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɟɥɟɤɬɪɨɯɿɦɿɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɡɪɚɡɤɚ ɱɟɪɜɨɧɨɝɨ ɜɿɞɜɚɥɭ ɭ ɫɤɥɚɞɿ ɩɨɪɢɫɬɨɝɨ ɟɥɟɤɬɪɨɞɚ 
ɿ ɦɿɧɟɪɚɥɶɧɨɦɭ ɪɨɡɱɢɧɿ 0,1ɧ ɇ2SO4 ɩɨɤɚɡɚɥɢ, ɳɨ ɩɪɨɰɟɫ ɜɢɥɭɝɨɜɭɜɚɧɧɹ ɜ ɩɨɬɟɧɰɿɨɫɬɚɬɢɱɧɨɦɭ ɪɟɠɢɦɿ 
ɩɪɨɬɿɤɚє ɡ ɛɿɥɶɲ ɜɢɫɨɤɨɸ ɲɜɢɞɤɿɫɬɸ ɿ ɝɥɢɛɲɟ, ɧɿɠ – ɜ ɩɨɬɟɧɰɿɨɞɢɧɚɦɿɱɧɨɦɭ. ɒɜɢɞɤɿɫɬɶ 
ɜɢɥɭɝɨɜɭɜɚɧɧɹ ɩɪɢ ɩɨɬɟɧɰɿɚɥɿ 0,25 ȼ ɡɪɨɫɬɚє ɭ з 3-4 ɪɚɡɢ, ɚ ɫɭɦɚɪɧɚ ɤɿɧɰɟɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɿɨɧɿɜ Fe

2+
 ɿ 

Fe
3+

 -  ɭ з 1,5 ɪɚɡɢ. ɉɨɠɢɜɧɟ ɫɟɪɟɞɨɜɢɳɟ, ɞɨ ɫɤɥɚɞɭ ɹɤɨɝɨ ɜɯɨɞɹɬɶ ɿɨɧɢ Fe
2+, ɭɫɤɥɚɞɧɸɸɬɶ ɜɢɜɱɟɧɧɹ 

ɩɪɨɰɟɫɭ ɜɢɥɭɝɨɜɭɜɚɧɧɹ, ɱɟɪɟɡ ɬɟ ɳɨ ɫɤɥɚɞɧɨ ɜɢɡɧɚɱɢɬɢ ɤɨɧɰɟɧɬɪɚɰɿɸ ɿɨɧɿɜ Fe
2+

 ɿ Fe
3, ɹɤɿ ɩɟɪɟɣɲɥɢ 

ɞɨ ɪɨɡɱɢɧɭ ɡ ɩɨɜɟɪɯɧɿ ɜɿɞɜɚɥɭ. 
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ɀɢɥɤɢɛɚɟɜ Ɉ.Ɍ.1, Ɇɭɯɚɦɚɞɢɟɜ ɋ.ɇ.2, ɒɨɢɧɛɟɤɨɜɚ ɋ.Ⱥ.1, Ȼɚɯɬɚɲ К.ɇ.,1 Ȼɢɫɟɧɨɜɚ ɇ.Ɇ.,1 
ɋɚɝɵɧɞɵɤɨɜɚ ɋ.Ɂ.1 

1Ʉɚɡɚɯɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ ɚɥɶ-Ɏɚɪɚɛɢ, Ⱥɥɦɚɬɵ, Ʉɚɡɚɯɫɬɚɧ 
2Ʉɚɡɚɯɫɤɢɣ ɇɂɂ ɡɚɳɢɬɵ ɢ ɤɚɪɚɧɬɢɧɚ ɪɚɫɬɟɧɢɣ, Ⱥɥɦɚɬɵ, Ʉɚɡɚɯɫɬɚɧ 

 

ɗɎɎȿКɌɂȼɇɈɋɌɖ ɉРɂɆȿɇȿɇɂə ɋɌɂɆɍɅəɌɈРɈȼ РɈɋɌȺ ȾɅə ɍɅɍɑɒȿɇɂə 
КȺɑȿɋɌȼȺ ɋȿəɇɐȿȼ Ɍəɇɖ ɒȺɇɖɋКɈɃ ȿɅɂ (PICEA SCHRENKIANA) 

 

ɇɚɦɢ ɩɪɨɜɨɞɹɬɫɹ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɢ ɩɪɢɤɥɚɞɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɧɨɜɵх 
ɚɧɚɥɨɝɨɜɵх ɨɬɟɱɟɫɬɜɟɧɧɵх ɪɟɝɭɥɹɬɨɪɨɜ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ ɢ ɢх ɜɧɟɞɪɟɧɢɸ ɜ ɫɟɥɶɫɤɨɟ хɨɡɹɣɫɬɜɨ, 
ɥɟɫɧɨɟ хɨɡɹɣɫɬɜɨ, ɛɢɨɬɟхɧɨɥɨɝɢɸ ɢ ɨхɪɚɧɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɉɨɤɚɡɚɧɨ ɩɨɥɨɠɢɬɟɥɶɧɨɟ 
ɜɥɢɹɧɢɟ ɧɨɜɵх ɪɟɝɭɥɹɬɨɪɨɜ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ ɀɈɌ-4 ɧɚ ɪɚɡɜɢɬɢɟ ɫɟɦɹɧ ɢ ɪɨɫɬ ɫɟɹɧɰɟɜ ɟɥɢ ɬɹɧɶ-

ɲɚɧɶɫɤɨɣ (Picea schrenkiana). Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɪɚɫɬɜɨɪɨɜ 
ɫɬɢɦɭɥɹɬɨɪɚ ɪɨɫɬɚ ɩɨɥɨɠɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɪɨɫɬ ɫɟɹɧɰɟɜ, ɚ ɬɚɤɠɟ ɫɬɢɦɭɥɢɪɭɟɬ 
ɩɪɢɠɢɜɚɟɦɨɫɬɶ ɫɟɹɧɰɟɜ ɟɥɢ ɩɪɢ ɨɩɪɵɫɤɢɜɚɧɢɢ ɩɨɫɥɟ ɜɫхɨɞɨɜ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ 
ɩɪɢɠɢɜɚɟɦɨɫɬɶ ɤɭɥɶɬɭɪ ɜɵɲɟ ɧɚ 8,1%. 
 

We carry out fundamental and applied researches  to develop new domestic analogues of plant growth 

regulators and their application in agriculture, forestry, biotechnology and environmental protection. 

The positive effect of new plant growth regulators ZhOT-4  on the development of seeds and growth of 

seedlings of spruce of the Tien Shan (Picea schrenkiana) was revealed . The results of the experiments 

showed that the use of solutions of growth stimulant has a positive effect on the growth of seedlings and 

stimulates survival of spruce seedlings when spraying after sprouting. Compared with the control 

survival rate of the cultures above 8.1% 
 

ȼ ɨɞɧɨɦ ɢɡ ɪɚɧɧɢɯ ɉɨɫɥɚɧɢɢ ɉɪɟɡɢɞɟɧɬɚ ɫɬɪɚɧɵ ɧɚɪɨɞɭ Ʉɚɡɚɯɫɬɚɧɚ (1997ɝ.) ɝɨɜɨɪɢɬɫɹ: 
«ɋɢɦɜɨɥɨɦ ɧɚɲɟɣ ɫɬɪɚɧɵ ɜ ɛɭɞɭɳɟɦ ɞɨɥɠɧɵ ɛɵɬɶ ɧɟ ɩɭɫɬɵɧɢ, ɚ ɥɟɫɚ». ɗɬɨ ɞɨɥɠɧɨ ɛɵɬɶ 
ɩɪɨɝɪɚɦɦɨɣ ɞɟɣɫɬɜɢɹ ɧɵɧɟɲɧɟɝɨ ɢ ɩɨɫɥɟɞɭɸɳɢɯ ɩɨɤɨɥɟɧɢɣ ɥɟɫɨɜɨɞɨɜ ɜ XXI ɜɟɤɟ. ɇɚ ɫɟɝɨɞɧɹ ɥɟɫɚ 
ɡɚɧɢɦɚɸɬ ɜɫɟɝɨ 4,5% ɨɬ ɨɛɳɟɣ  ɬɟɪɪɢɬɨɪɢɢ ɪɟɫɩɭɛɥɢɤɢ.  

17 ɦɚɹ 2011 ɝɨɞɚ ɩɪɨɲɟɥɫɹ ɫɢɥɶɧɟɣɲɢɣ ɭɪɚɝɚɧ ɝɞɟ ɩɪɨɢɡɨɲɥɨ ɩɚɞɟɧɢɟ ɥɟɫɧɵɯ ɧɚɫɚɠɞɟɧɢɢ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɩɚɪɤɚ «Ɇɟɞɟɭ» ɢ ɂɥɟ-Ⱥɥɚɬɚɭɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɰɢɨɧɚɥɶɧɨɝɨ 
ɩɪɢɪɨɞɧɨɝɨ ɩɚɪɤɚ ɜ ɭɳɟɥɶɟ Ɇɟɞɟɨ ɧɚ ɨɛɳɟɣ ɩɥɨɳɚɞɢ 480 ɝɚ ɜ ɨɛɴɟɦɟ 96 ɬɵɫɹɱ ɤɭɛɨɦɟɬɪɨɜ. ɇɚ 
ɬɟɪɪɢɬɨɪɢɢ ɩɚɪɤɚ «Ɇɟɞɟɨ», ɤɨɬɨɪɵɣ ɨɬɧɨɫɢɬɫɹ ɤ ɝ. Ⱥɥɦɚɬɵ, ɩɪɨɢɡɨɲɥɨ ɩɚɞɟɧɢɟ 4144 ɞɟɪɟɜɶɟɜ, ɜ 
ɂɥɟ-Ⱥɥɚɬɚɭɫɤɨɦ ɧɚɰɢɨɧɚɥɶɧɨɦ ɩɚɪɤɟ ɩɨɜɪɟɠɞɟɧɨ ɨɤɨɥɨ 90 ɬɵɫɹɱ ɞɟɪɟɜɶɟɜ. ȼ ɨɫɧɨɜɧɨɦ ɩɨɫɬɪɚɞɚɥɢ 
ɝɥɚɜɧɚɹ ɥɟɫɨɨɛɪɚɡɭɸɳɚɹ ɩɨɪɨɞɚ - ɬɹɧɶ-ɲɚɧɶɫɤɚɹ ɟɥɶ, ɚ ɬɚɤɠɟ ɫɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ, ɛɟɪɟɡɚ ɩɨɜɢɫɥɚɹ. 
Ⱦɥɹ ɜɨɫɩɨɥɧɟɧɢɹ ɩɥɨɳɚɞɟɣ ɩɨɜɪɟɠɞɟɧɧɵɦ ɜɟɬɪɨɜɚɥɨɦ, ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɟɧɢɟ ɢ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɨ 
ɡɞɨɪɨɜɵɯ ɫɟɹɧɰɟɜ ɫɨɫɧɵ ɜ ɥɟɫɨɩɢɬɨɦɧɢɤɚɯ ɂɥɟ-Ⱥɥɚɬɚɭɫɤɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɧɚɰɢɨɧɚɥɶɧɨɦ 
ɩɪɢɪɨɞɧɨɦ ɩɚɪɤɟ. Ⱦɥɹ ɷɬɢɯ ɰɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɜɵɪɚɳɢɜɚɬɶ ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɩɨɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɨɬ ɷɬɨɝɨ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɹɬ 
ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɨɡɞɚɜɚɟɦɵɯ ɥɟɫɧɵɯ ɤɭɥɶɬɭɪ.  

ɉɨɫɬɚɜɥɟɧɧɵɟ ɩɟɪɟɞ ɥɟɫɨɜɨɞɚɦɢ ɡɚɞɚɱɢ ɩɨɫɬɟɩɟɧɧɨɝɨ ɩɟɪɟɯɨɞɚ ɥɟɫɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɤ 
ɧɟɩɪɟɪɵɜɧɨɦɭ ɢ ɧɟɢɫɬɨɳɢɬɟɥɶɧɨɦɭ ɥɟɫɨɩɨɥɶɡɨɜɚɧɢɸ, ɩɨɜɵɲɟɧɢɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɞɪɟɜɨɫɬɨɟɜ ɢ 
ɭɥɭɱɲɟɧɢɹ ɢɯ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɫɨɫɬɚɜɚ ɧɟ ɩɨɬɟɪɹɥɢ ɚɤɬɭɚɥɶɧɨɫɬɢ ɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. Ɉɞɧɢɦ ɢɡ ɩɭɬɟɣ 
ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɩɨɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɩɢɬɨɦɧɢɤɚɯ ɢ ɩɪɢ 
ɩɪɨɜɟɞɟɧɢɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɦɟɪ ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɥɟɫɨɜ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ 
ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɯ ɫɬɢɦɭɥɹɬɨɪɨɜ – ɪɟɝɭɥɹɬɨɪɨɜ ɪɨɫɬɚ ɩɪɢɪɨɞɧɨɝɨ, ɯɢɦɢɱɟɫɤɨɝɨ ɢ 
ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɨɛɥɚɞɚɸɳɢɯ ɪɨɫɬɨɪɟɝɭɥɢɪɭɸɳɟɣ ɚɤɬɢɜɧɨɫɬɶɸ. ɉɨɷɬɨɦɭ ɜɚɠɧɨ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɚɝɪɨɬɟɯɧɢɤɭ ɢ ɩɨɜɵɲɚɬɶ ɜɵɯɨɞ ɩɨɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɟɞɢɧɢɰɵ ɩɥɨɳɚɞɢ ɫ 
ɩɨɦɨɳɶɸ ɫɨɜɪɟɦɟɧɧɵɯ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ ɩɪɢɟɦɨɜ.  

ɇɚɦɢ ɩɪɨɜɨɞɹɬɫɹ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɢ ɩɪɢɤɥɚɞɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɨɪɝɢɝɢɧɚɥɶɧɵɯ 
ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɪɟɝɭɥɹɬɨɪɨɜ ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ ɪɚɫɬɟɧɢɣ ɢ ɢɯ ɜɧɟɞɪɟɧɢɸ ɜ ɫɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬɜɨ, 
ɛɢɨɬɟɯɧɨɥɨɝɢɸ ɢ ɨɯɪɚɧɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɨɜ ɫɢɧɬɟɡɚ 
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ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɚɧɚɥɨɝɨɜ ɩɪɢɪɨɞɧɵɯ ɮɢɬɨɝɨɪɦɨɧɨɜ ɧɚ ɨɫɧɨɜɟ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɩɪɨɩɚɪɝɢɥɨɜɵɯ 
ɩɢɩɟɪɢɞɨɥɨɜ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɞɟɧɢɟ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɫɤɪɢɧɢɧɝɚ ɢ ɩɨɥɟɜɵɯ ɢɫɩɵɬɚɧɢɣ ɧɚ 
ɪɨɫɬɪɟɝɭɥɢɪɭɸɳɭɸ ɚɤɬɢɜɧɨɫɬɶ ɜ ɨɬɧɨɲɟɧɢɢ ɜɫɯɨɞɨɜ ɫɟɹɧɰɟɜ ɟɥɢ ɬɹɧɶ-ɲɚɧɶɫɤɨɣ (Picea schrenkiana).  

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɜ ɬɜɨɪɱɟɫɤɨɦ ɫɨɬɪɭɞɧɢɱɟɫɬɜɟ ɤɚɮɟɞɪɵ ɥɟɫɧɵɯ ɤɭɥɶɬɭɪ ɫ Ʉɚɡɚɯɫɤɢɣ ɇɂɂ 
ɡɚɳɢɬɵ ɢ ɤɚɪɚɧɬɢɧɚ ɪɚɫɬɟɧɢɣ, ɪɚɫɩɨɥɚɝɚɸɳɢɦ ɜ ɬɨ ɜɪɟɦɹ ɫɨɜɪɟɦɟɧɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɛɚɡɨɣ ɢ ɜ 
ɥɟɫɨɩɢɬɨɦɧɢɤɚɯ ɂɥɟ-Ⱥɥɚɬɚɭɫɤɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɧɚɰɢɨɧɚɥɶɧɨɦ ɩɪɢɪɨɞɧɨɦ ɩɚɪɤɟ. Ɉɫɧɨɜɧɵɟ 
ɡɚɞɚɱɢ ɬɟɦɵ – ɪɚɡɪɚɛɨɬɚɬɶ ɧɨɜɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɢɟɦɵ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɩɨɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 
ɜ ɥɟɫɧɵɯ ɩɢɬɨɦɧɢɤɚɯ ɧɚ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɫɬɢɦɭɥɹɬɨɪɨɜ ɪɨɫɬɚ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ ɜɵɫɨɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɧɨɜɵɯ 
ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɯ ɩɪɨɢɡɜɨɞɧɵɯ ɩɢɩɟɪɢɞɨɥɨɜ, ɤɨɬɨɪɵɟ ɩɪɟɜɵɲɚɥɢ ɩɨɤɚɡɚɬɟɥɢ ɢɡɜɟɫɬɧɨɝɨ ɷɬɚɥɨɧɚ 
«Ⱥɝɪɨɫɬɢɦɭɥɢɧ». ɇɚɢɛɨɥɶɲɟɣ ɚɤɬɢɜɧɨɫɬɶɸ ɨɛɥɚɞɚɟɬ ɀɈɌ-4 ɢ ɀɈɌ-7, ɤɨɬɨɪɵɟ ɩɨɜɵɲɚɥɢ 
ɜɫɯɨɠɟɫɬɶ ɢ ɪɨɫɬ ɫɟɹɧɰɟɜ ɟɥɢ, ɛɵɥɢ ɧɟɦɧɨɝɨ ɜɵɲɟ ɷɬɚɥɨɧɚ.  

 

Ɍɚɛɥɢɰɚ 1 - ȼɥɢɹɧɢɟ ɀɈɌ-4 ɧɚ ɪɨɫɬ ɢ ɪɚɡɜɢɬɢɟ Picea schrenkiana ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ 

ȼɚɪɢɚɧɬ ɨɩɵɬɚ 
Ɉɪɝɚɧɵ 
ɪɚɫɬɟɧɢɹ 

Ⱦɧɢ ɭɱɟɬɚ 

5 10 15 20 

Ⱦɥɢɧɚ, ɫɦ 

ɀɈɌ-4 

ɏɜɨɹ 0,4 0,7 1,2 1,3 

Ʉɪɨɧɚ 0,2 0,6 1,0 1,2 

ɋɬɟɛɟɥɶ 0,9 1,1 1,4 1,6 

Ʉɨɧɬɪɨɥɶ 

ɏɜɨɹ 0,4 0,6 0,9 1,1 

Ʉɪɨɧɚ 0,1 0,4 0,7 0,9 

ɋɬɟɛɟɥɶ 0,8 0,9 1,1 1,2 
 

Ⱦɥɹ ɨɛɪɚɛɨɬɤɢ ɫɟɦɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢɫɩɨɥɶɡɨɜɚɥɢ 0,001% ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ ɀɈɌ-4, 
ɩɪɨɬɪɚɜɥɢɜɚɧɢɟɦ ɡɚ 6-9 ɱɚɫɨɜ ɞɨ ɩɨɫɟɜɚ. ɉɨɫɟɜ ɫɟɦɹɧ ɩɪɨɜɨɞɢɥɢ ɧɚ ɝɥɭɛɢɧɭ 1-2 ɫɦ. Ɍɚɤɠɟ ɫɟɦɟɧɚ 
ɩɪɨɪɚɳɢɜɚɥɢ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɧɚ ɱɚɲɤɚɯ ɉɟɬɪɢ ɧɚ 2-ɫɥɨɣɧɨɣ ɮɢɥɶɬɪɨɜɚɥɶɧɨɣ ɛɭɦɚɝɟ. 
Ʉɨɧɬɪɨɥɟɦ ɫɥɭɠɢɥɢ ɫɟɦɟɧɚ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɦɨɱɟɧɧɵɟ ɜ ɜɨɞɟ. ɇɚɛɥɸɞɟɧɢɹ ɜɟɥɢ ɜ ɬɟɱɟɧɢɟ 20 ɞɧɟɣ. 

 

Ɍɚɛɥɢɰɚ 2 - ȼɥɢɹɧɢɟ ɀɈɌ-1 ɧɚ ɜɫɯɨɠɟɫɬɶ ɫɟɦɹɧ ɢ ɜɵɫɨɬɭ ɫɟɹɧɰɟɜ Ɍɹɧɶ-ɒɚɧɶɫɤɨɣ ɟɥɢ (Picea 

schrenkiana)   

ȼɚɪɢɚɧɬ ɨɩɵɬɚ ȼɫɯɨɠɟɫɬɶ ɫɟɦɹɧ, % ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɫɟɹɧɰɟɜ, ɫɦ 

ɀɈɌ-4 95,8 6,3 

Ʉɨɧɬɪɨɥɶ 87,7 5,2 

 

ȼɨɡɞɭɲɧɨ-ɫɭɯɚɹ ɦɚɫɫɚ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɫɟɹɧɰɟɜ ɜ ɨɩɵɬɧɨɦ ɜɚɪɢɚɧɬɟ ɬɚɤɠɟ ɩɪɟɜɵɲɚɥɚ ɤɨɧɬɪɨɥɶ 
(ɧɚ 16%). ɉɪɢɦɟɧɟɧɢɟ ɀɈɌ-4 ɨɛɟɫɩɟɱɢɥɨ 95,0% ɜɫɯɨɠɟɫɬɶ ɫɟɦɹɧ ɫɨɫɧɵ, ɚ ɜɵɫɨɬɚ ɫɟɹɧɰɟɜ 
ɩɪɟɜɵɲɚɥɚ ɧɚ 1,3 ɫɦ ɤɨɧɬɪɨɥɶɧɵɟ. 

Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɪɚɫɬɜɨɪɨɜ ɫɬɢɦɭɥɹɬɨɪɚ ɪɨɫɬɚ ɀɈɌ-4 
ɩɨɥɨɠɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɪɨɫɬ ɫɟɹɧɰɟɜ, ɚ ɬɚɤɠɟ ɫɬɢɦɭɥɢɪɭɟɬ ɩɪɢɠɢɜɚɟɦɨɫɬɶ ɫɟɹɧɰɟɜ ɟɥɢ ɩɪɢ 
ɨɩɪɵɫɤɢɜɚɧɢɢ ɩɨɫɥɟ ɜɫɯɨɞɨɜ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ ɩɪɢɠɢɜɚɟɦɨɫɬɶ ɤɭɥɶɬɭɪ ɜɵɲɟ ɧɚ 8,1%. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɜɨɞɹɬɫɹ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɧɚɦɚɱɢɜɚɧɢɸ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɵ 2-3-ɯ ɥɟɬɧɢɯ 
ɫɟɹɧɰɟɜ ɩɟɪɟɞ ɩɨɫɚɞɤɨɣ ɧɚ ɥɟɫɨɤɭɥɶɬɭɪɧɭɸ ɩɥɨɳɚɞɶ. 
 

Ʌɢɬɟɪɚɬɭɪɚ 
1. ɀɢɥɤɢɛɚɟɜ Ɉ.Ɍ., ɒɨɢɧɛɟɤɨɜɚ ɋ.Ⱥ., Ʉɭɪɦɚɧɤɭɥɨɜ ɇ.Ȼ. ɋɢɧɬɟɡ 1-ɦɟɬɢɥ-4-3-(ɧɚɮɬɢɥɨɤɫɢ)-ɩɪɨɩ-1-

ɢɧ-1-ɢɥ-ɩɢɩɟɪɢɞɢɧ-4-ɨɥɨɜ ɢ ɢɯ ɪɨɫɬɪɟɝɭɥɢɪɭɸɳɚɹ ɚɤɬɢɜɧɨɫɬɶ // ɋɨɜɪɟɦɟɧɧɵɟ ɧɚɭɤɨɟɦɤɢɟ 
ɬɟɯɧɨɥɨɝɢɢ. – 2013.- № 4. – ɋ. 69-71.  

2. ɀɢɥɤɢɛɚɟɜ Ɉ.Ɍ., Ɇɭɯɚɦɚɞɢɟɜ ɇ.ɋ., ɒɨɢɧɛɟɤɨɜɚ ɋ.Ⱥ., ɋɟɪɢɤ Ƚ.Ȼ., Ʉɭɪɚɥɛɚɟɜɚ Ⱥ.Ʉ. ȼɥɢɹɧɢɟ 
ɚɪɢɥɨɤɫɢɩɪɨɩɚɪɝɢɥɨɜɵɯ ɩɢɩɟɪɢɞɨɥɨɜ ɧɚ ɜɫɯɨɠɟɫɬɶ, ɪɨɫɬ ɢ ɪɚɡɜɢɬɢɟ ɫɟɦɹɧ ɬɹɧɶ-ɲɚɧɶɫɤɨɣ ɟɥɢ 
(Picea Schrenkiana) // IV Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ «ɂɧɧɨɜɚɰɢɢ ɢ 
ɬɟɯɧɨɥɨɝɢɢ ɜ ɥɟɫɧɨɦ ɯɨɡɹɣɫɬɜɟ» — ITF-2014, 27–28 ɦɚɹ 2014 ɝ., ɝ.ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ. ɋ. 48.  
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Ɂіɧɱɟɧɤɨ Ɉ1
., Ɂіɧɱɟɧɤɨ ȼ.1, ɉɨɧɨɦɚɪɟɧɤɨ ɋ.2 

1ɀɢɬɨɦɢɪɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɝɪɨɟɤɨɥɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, ɦ. ɀɢɬɨɦɢɪ, ɍɤɪɚʀɧɚ. 
2Ⱦɉ ɆɇɌɐ «Ⱥɝɪɨɛɿɨɬɟɯ» ɇȺɇ ɿ ɆɈɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

 

ȿКɈɅɈȽȱɑɇȱ ȺɋɉȿКɌɂ ȼɂРɈɓɍȼȺɇɇə ɆȱɋКȺɇɌɍɋȺ ȽȱȽȺɇɌɋɖКɈȽɈ, 
КȺРɌɈɉɅȱ ɌȺ ȼȱȼɋȺ 

 
Miscanthus giganteus (or napier  grass) proves most effective among plant biofuels. This plant on 

tСО mКУorТtв oП UФrКТnО’s ХКnНs МКn вТОХН МonsТНОrКЛХв not onХв ЛОМКusО oП ЛТomКss quКntТtТОs, Лut 
due to the lowest expenditures on its growing. Miscanthus giganteus also contributes to the 

degraded soil rehabilitations. 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ 
Ⱦɨɫɤɨɧɚɥɢɦ ɚɪɝɭɦɟɧɬɨɦ ɜɩɪɨɜɚɞɠɟɧɧɹ ɜɢɪɨɳɭɜɚɧɧɹ ɪɨɫɥɢɧ ɧɚ ɟɧɟɪɝɟɬɢɱɧɿ ɬɚ 

ɩɪɨɦɢɫɥɨɜɿ ɰɿɥɿ є ɝɨɫɩɨɞɚɪɸɜɚɧɧɹ ɧɚ ɜɢɜɟɞɟɧɢɯ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɭɝɿɞɶ. 
ɇɚ ɬɚɤɢɯ ʉɪɭɧɬɚɯ ɦɨɠɧɚ ɜɢɫɚɞɠɭɜɚɬɢ ɥɿɫ ɿ ɜɢɪɨɳɭɜɚɬɢ ɟɧɟɪɝɟɬɢɱɧɿ ɪɨɫɥɢɧɢ. Ɍɚɤɿ ɪɨɫɥɢɧɢ 
ɩɨɜɢɧɧɿ ɛɭɬɢ ɧɟ ɜɢɛɚɝɥɢɜɢɦɢ ɞɨ ɫɤɥɚɞɭ ʉɪɭɧɬɿɜ, ɠɢɜɥɟɧɧɹ ɿ ɞɨɛɪɢɜ. Ɍɚɤɨɠ ɜɿɞ ɧɢɯ 
ɜɢɦɚɝɚєɬɶɫɹ ɭɬɜɨɪɟɧɧɹ ɜɢɫɨɤɨɝɨ ɜɪɨɠɚɸ, ɹɤɢɣ ɦɨɠɧɚ ɛɭɥɨ ɛ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɭ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ. ȼɢɪɨɳɭɜɚɧɧɹɦ  ɟɧɟɪɝɟɬɢɱɧɢɯ ɪɨɫɥɢɧ ɧɚ ɡɟɦɥɹɯ  ɜɢɜɟɞɟɧɢɯ ɡ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɚɫɬɶ ɦɨɠɥɢɜɿɫɬɶ ɟɤɨɧɨɦɢɬɢ  ɬɪɚɞɢɰɿɣɧɟ ɜɢɤɨɩɧɟ 
ɩɚɥɢɜɨ, ɡɚ ɪɚɯɭɧɨɤ ɡɚɥɭɱɟɧɧɹ ɛɿɨɦɚɫɢ ɞɨ ɩɚɥɢɜɧɨ-ɟɧɟɪɝɟɬɢɱɧɨɝɨ ɛɚɥɚɧɫɭ  ɍɤɪɚʀɧɢ , 
ɡɦɟɧɲɢɬɢ ɜɢɤɢɞɢ ɜ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ ɜɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɭ. ȼɢɪɨɳɭɜɚɧɧɹ ɪɨɫɥɢɧ ɬɚɤɨɝɨ 
ɪɨɞɭ ɜ ɚɝɪɨɫɮɟɪɭ ɦɨɝɥɨ ɛ ɫɬɚɧɨɜɢɬɢ ɞɨɞɚɬɤɨɜɟ ɞɠɟɪɟɥɨ ɞɨɯɨɞɿɜ ɞɥɹ ɫɟɥɹɧ, ɡɦɟɧɲɟɧɧɹ 
ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɞɨɜɤɿɥɥɹ Д2Ж.  

 

Ɇɟɬɚ і ɡɚɜɞɚɧɧɹ ɞɨɫɥіɞɠɟɧɶ 
Ɇɟɬɨɸ ɪɨɛɨɬɢ є ɞɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɨɛɪɨɛɤɢ ɩɨɫɚɞɤɨɜɨɝɨ ɦɚɬɟɪɿɚɥɭ ɛɿɨɫɬɢɦɭɥɹɧɬɚɦɢ ɧɚ 

ɚɤɬɢɜɧɿɫɬɶ ɩɪɨɯɨɞɠɟɧɧɹ ɮɨɬɨɫɢɧɬɟɡɭ, ɩɪɢɠɢɜɚɧɨɫɬɿ ɪɢɡɨɦɿɜ, ɩɨɤɚɡɧɢɤɢ ɬɚ ɜɪɨɠɚɣɧɿɫɬɶ 
ɦɿɫɤɚɧɬɭɫɚ ɝɿɝɚɧɬɫɶɤɨɝɨ; ɬɚ ɧɚɝɪɨɦɚɞɠɟɧɧɹ ɿɨɧɿɜ 137

Cs ɪɨɫɥɢɧɚɦɢ. 

 

Ɉɛ’єɤɬɢ і ɦɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥіɞɠɟɧɶ 
ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭ ɪɨɛɨɬɭ ɜɢɤɨɧɭɜɚɥɢ ɜ ɞɪɭɝɿɣ ɡɨɧɿ ɛɟɡɭɦɨɜɧɨɝɨ (ɨɛɨɜ’ɹɡɤɨɜɨɝɨ) 

ɜɿɞɫɟɥɟɧɧɹ (ɫ. ɏɪɢɫɬɢɧɿɜɤɚ ɇɚɪɨɞɢɰɶɤɨɝɨ ɪɚɣɨɧɭ ɀɢɬɨɦɢɪɫɶɤɨʀ ɨɛɥɚɫɬɿ). Ⱦɨɫɥɿɞ ɡɚɤɥɚɞɟɧɨ ɭ 
6-ɬɢ ɤɪɚɬɧɿɣ  ɩɨɜɬɨɪɧɨɫɬɿ ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡ ȽɈɋɌɨɦ 46,23,74.,  ɪɨɡɦɿɳɟɧɧɹ ɩɨɜɬɨɪɟɧɶ ɭ ɨɞɢɧ 
ɹɪɭɫ, ɜɚɪɿɚɧɬɿɜ – ɫɢɫɬɟɦɚɬɢɱɧɟ. Ɂɚɝɚɥɶɧɚ ɩɥɨɳɚ ɞɿɥɹɧɤɢ 195 ɦ2 

, ɩɥɨɳɚ ɩɨɫɿɜɧɨʀ ɞɿɥɹɧɤɢ 2.5ɦ2 

, ɨɛɥɿɤɨɜɨʀ – 1.5 ɦ2 
, ɫɯɟɦɚ ɫɚɞɿɧɧɹ ɪɨɫɥɢɧ 0.75 ×0.75 ɦ, ɝɥɢɛɢɧɚ ɫɚɞɿɧɧɹ ɪɢɡɨɦɿɜ -8-10 ɫɦ. 

Ɋɢɡɨɦɢ  (ɤɨɪɟɧɟɜɢɳɚ)  ɪɨɫɥɢɧɢ ɨɛɩɪɢɫɤɭɜɚɥɢ  ɜɨɞɧɢɦɢ ɪɨɡɱɢɧɚɦɢ ɫɬɢɦɭɥɹɬɨɪɿɜ ɪɨɫɬɭ 
ɪɨɫɥɢɧ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɿɹɯ 0,02%. 

ȼɢɡɧɚɱɟɧɧɹ ɚɝɪɨɯɿɦɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ʉɪɭɧɬɭ ɩɪɨɜɨɞɢɥɢ: ɪɇ ɩɨɬɟɧɰɿɨɦɟɬɪɢɱɧɢɦ ɦɟɬɨɞɨɦ; 

Ɋ2Ɉ5, Ʉ2Ɉ – ɡɚ Ʉɿɪɫɚɧɨɜɢɦ, ɝɿɞɪɨɥɿɬɢɱɧɭ ɤɢɫɥɨɬɧɿɫɬɶ – ɡɚ ɦɟɬɨɞɢɤɨɸ Ʉɚɩɟɧɚ ɜ ɦɨɞɢɮɿɤɚɰɿʀ 
ɐȱɇȺɈ; ɥɟɝɤɨɝɿɞɪɨɥɿɡɨɜɚɧɢɣ ɚɡɨɬ – ɡɚ Ʉɨɪɧɮɿɥɞɨɦ, ɫɭɦɭ ɭɜɿɛɪɚɧɢɯ ɨɫɧɨɜ ȽȼɄ – ɡɚ Ʉɚɩɟɧɨɦ, 
ɜɦɿɫɬ ɝɭɦɭɫɭ – ɡɚ Ɍɸɪɿɧɢɦ ɜ ɦɨɞɢɮɿɤɚɰɿʀ ɐȱɇȺɈ.ȼɦɿɫɬ 137

Cs ɜɢɡɧɚɱɚɥɢ ɦɟɬɨɞɨɦ ɝɚɦɚ-

ɫɩɟɤɬɪɨɦɟɬɪɿʀ ɧɚ ɝɚɦɦɚ-ɫɩɟɤɬɪɨɦɟɬɪɿ ȺɄ-01ɋ. 
ɉɿɫɥɹ ɜɢɡɧɚɱɟɧɧɹ ɚɤɬɢɜɧɨɫɬɿ 137

Cs ɜ ɝpɭɧɬi i ɜ ɪɨɫɥɢɧɚɯ, pɨɡpɚɯɨɜɭɜɚɥɢ ɤɨɟɮɿɰɿєɧɬɢ 
ɩɟɪɟɯɨɞɭ 137

Cs ɡ ɝpɭɧɬɭ ɜ ɪɨɫɥɢɧɢ ɦɿɫɤɚɧɬɭɫɚ ɝɿɝɚɧɬɫɶɤɨɝɨ. 
ȼɢɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɭ ɯɥɨɪɨɮɿɥɭ ɋ*% ɩɪɨɜɨɞɢɥɢ ɡɚ ɦɟɬɨɞɢɤɨɸ DPCA (Digital – Photo – 

Chrom - Analyse) [5].   
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ɉɨɜɟɪɯɧɹ ʉɪɭɧɬɭ  ɡɚɞɟɪɧɨɜɚɧɚ, ɩɿɫɥɹ ɚɜɚɪɿʀ ɧɚ ɑɨɪɧɨɛɢɥɶɫɶɤɢɣ Ⱥȿɋ ɞɿɥɹɧɤɚ ɧɟ ɛɭɥɚ ɜ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɦɭ ɜɢɤɨɪɢɫɬɚɧɧɿ. Ƚɪɭɧɬ ɜ ɞɨɫɥɿɞɿ ɞɟɪɧɨɜɨ-ɫɟɪɟɞɧɶɨ ɩɿɞɡɨɥɢɫɬɢɣ, 
ɫɭɩɿɳɚɧɢɣ, ɝɥɟɸɜɚɬɢɣ ɧɚ ɜɨɞɨɥɶɨɞɨɜɢɤɨɜɢɯ ɜɿɞɤɥɚɞɚɯ,  ɳɿɥɶɧɿɫɬɶ ɡɚɛɪɭɞɧɟɧɧ 137

 ɋs  27,0 - 

35,0 Ʉɿ/ɤɦ2
 , ɚɛɨ 995 - 1307 ɤȻɤ / ɦ.2  

 

Рɟɡɭɥɶɬɚɬɢ ɞɨɫɥіɞɠɟɧɶ 
Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɩɨɤɚɡɚɥɢ, ɳɨ ɨɛɪɨɛɤɚ ɪɢɡɨɦɿɜ ɪɟɝɭɥɹɬɨɪɚɦɢ ɪɨɫɬɭ ɪɨɫɥɢɧ 

ɫɬɢɦɭɥɸɜɚɥɚ ɚɤɬɢɜɧɿɫɬɶ ɩɪɨɯɨɞɠɟɧɧɹ ɮɨɬɨɫɢɧɬɟɡɭ, ɩɪɨ ɳɨ ɫɜɿɞɱɢɬɶ ɛɿɥɶɲ ɜɢɫɨɤɢɣ ɩɨɤɚɡɧɢɤ 
ɤɨɟɮɿɰɿєɧɬɭ ɯɥɨɪɨɮɿɥɭ. ȼɿɞɨɦɨ, ɳɨ ɪɨɫɥɢɧɢ ɞɥɹ ɭɬɜɨɪɟɧɧɹ ɛɿɨɦɚɫɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ 
ɩɪɢɛɥɢɡɧɨ 0,4-0,5% ɫɨɧɹɱɧɨʀ ɟɧɟɪɝɿʀ, ɩɪɢɞɚɬɧɨʀ ɞɥɹ ɮɨɬɨɫɢɧɬɟɡɭ. 

Ɇɚɤɫɢɦɚɥɶɧɚ ɜɟɥɢɱɢɧɚ ɤɨɟɮɿɰɿєɧɬɭ ɯɥɨɪɨɮɿɥɭ ɜɿɞɦɿɱɟɧɚ ɭ ɜɚɪɿɚɧɬɚɯ, ɞɟ ɪɢɡɨɦɢ 
ɦɿɫɤɚɧɬɭɫɭ ɝɿɝɚɧɬɫɶɤɨɝɨ ɨɛɪɨɛɹɥɢ ɪɨɡɱɢɧɚɦɢ Ⱥɝɪɨɫɬɢɦɭɥɿɧɭ (71,8) ɬɚ Ɋɟɝɨɩɥɚɧɬɭ (70,2), ɧɚ 
ɤɨɧɬɪɨɥɶɧɨɦɭ ɜɚɪɿɚɧɬɿ – 69,0. Ɉɛɪɨɛɤɚ ɪɢɡɨɦɿɜ ɡɝɚɞɚɧɢɦɢ ɜɢɳɟ ɩɪɟɩɚɪɚɬɚɦɢ ɫɩɪɢɹɥɚ ɛɿɥɶɲ 
ɜɢɫɨɤɿɣ ɚɤɬɢɜɧɨɫɬɿ ɮɨɬɨɫɢɧɬɟɡɭ ɧɚ ɩɪɨɬɹɡɿ ɜɫɶɨɝɨ ɨɧɬɨɝɟɧɟɡɭ.  

Ɂɚɫɬɨɫɭɜɚɧɧɹ ɛɿɨɬɢɦɭɥɹɧɬɿɜ ɞɨɡɜɨɥɢɥɨ ɡɦɟɧɲɢɬɢ ɡɚɥɟɠɧɿɫɬɶ ɩɪɢɠɢɜɚɧɨɫɬɿ ɪɢɡɨɦɿɜ ɜɿɞ 
ɩɨɝɨɞɧɢɯ ɭɦɨɜ. ȼ ɤɨɧɬɪɨɥɿ - 46,7 , ɬɨ  ɭ ɜɚɪɿɚɧɬɚɯ ɡ ȿɦɿɫɬɢɦɨɦ ɋ ɬɚ Ɋɟɝɨɩɥɚɧɬɨɦ, ɜɿɞɩɨɜɿɞɧɨ 
60,0 ɬɚ 73,3%. 

Ɂɛɿɥɶɲɟɧɧɹ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɮɨɬɨɫɢɧɬɟɡɭ ɩɪɢ ɡɚɫɬɨɫɭɜɚɧɧɿ ɛɿɨɫɬɢɦɭɥɹɧɬɿɜ ɞɨɡɜɨɥɢɥɨ 
ɨɬɪɢɦɚɬɢ ɛɿɥɶɲ ɜɢɫɨɤɭ ɭɪɨɠɚɣɧɿɫɬɶ ɫɭɯɨʀ ɛɿɨɦɚɫɢ ɦɿɫɤɚɧɬɭɫɭ. Ɉɛɪɨɛɤɚ ɪɢɡɨɦɿɜ ɦɿɫɤɚɧɬɭɫɭ 
ɪɟɝɭɥɹɬɨɪɚɦɢ ɪɨɫɬɭ Ⱥɝɪɨɫɬɢɦɭɥɿɧɨɦ ɬɚ Ɋɟɝɨɩɥɚɧɬɨɦ ɞɨɡɜɨɥɢɥɚ ɡɛɿɥɶɲɢɬɢ ɭɪɨɠɚɣ ɫɭɯɨʀ 
ɦɚɫɢ ɧɚ18,8-25,3%. 

ȼ  ɫɜɨʀɯ ɞɨɫɥɿɞɠɟɧɧɹɯ  ɦɢ  ɜɢɪɿɲɢɥɢ  ɞɟɬɚɥɶɧɨ  ɜɢɜɱɢɬɢ  ɜɩɥɢɜ  ɜɢɞɿɜ  ɛɿɨɫɬɢɦɭɥɹɧɬɿɜ  ɧɚ  

ɩɢɬɨɦɭ ɚɤɬɢɜɧɿɫɬɶ ɮɿɬɨɦɚɫɢ ɬɚ ɤɨɟɮɿɰɿєɧɬ  ɩɟɪɟɯɨɞɭ  ɪɚɞɿɨɰɟɡɿɸ  ɿɡ ʉɪɭɧɬɭ  ɜ  ɪɨɫɥɢɧɢ  
ɦɿɫɤɚɧɬɭɫɭ.  əɤ  ɛɚɱɢɦɨ  ɿɡ  ɞɚɧɢɯ  ɬɚɛɥɢɰɿ 1,  ɧɚɤɨɩɢɱɟɧɧɹ  ɋs

137
  ɫɨɥɨɦɨɸ  ɧɟɡɧɚɱɧɟ  ɜɿɞ 12 

ɞɨ  24 Ȼɤ/ɝɤ,  ɳɨ  ɩɨɜ’ɹɡɚɧɨ  ɡ  ɛɿɨɥɨɝɿɱɧɢɦɢ  ɨɫɨɛɥɢɜɨɫɬɹɦɢ  ɦɿɫɤɚɧɬɭɫɭ. ɇɟɨɛɯɿɞɧɨ 
ɜɿɞɦɿɬɢɬɢ, ɳɨ ɧɨɪɦɚɬɢɜɧɢɣ ɜɦɿɫɬ ɰɟɡɿɸ-137 ɜ ɞɪɨɜɚɯ 600 Ȼɤ/ɤɝ.  Ɂɚɫɬɨɫɭɜɚɧɧɹ ɛɿɨɫɬɦɭɥɹɧɬɿɜ   
ɩɪɚɤɬɢɱɧɨ  ɧɟ  ɜɩɥɢɧɭɥɨ  ɧɚ  ɤɨɟɮɿɰɿєɧɬ  ɩɟɪɟɯɨɞɭ  ɋs

137  ɭ ɫɬɟɛɥɚ ɦɿɫɤɚɧɬɭɫɭ,  ɣɨɝɨ ɜɟɥɢɱɢɧɚ 
ɡɦɿɧɸɜɚɥɚɫɶ ɭ ɬɢɫɹɱɧɢɯ ɨɞɢɧɢɰɹɯ. 

ɉɢɬɢɦɚ ɚɤɬɢɜɧɿɫɬɶ ɜ ɥɢɫɬɚɯ ɩɟɪɟɜɢɳɭɜɚɥɚ ɩɢɬɨɦɭ ɚɤɬɢɜɧɿɫɬɶ ɜ ɫɬɟɛɥɚɯ ɜ 2-4 ɪɚɡɢ 
(ɬɚɛɥ.1). Ɇɚɤɫɢɦɚɥɶɧɚ ɚɤɬɢɜɧɿɫɬɶ ɜɿɞɦɿɱɟɧɚ ɭ ɤɨɧɬɪɨɥɶɧɨɦɭ ɜɚɪɿɚɧɬɿ – 61 Ȼɤ/ɤɝ. Ɂɚɫɬɨɫɭɜɚɧɧɹ 
ɛɿɨɫɬɢɦɭɥɹɧɬɿɜ ɞɨɡɜɨɥɢɥɨ ɡɦɟɧɲɢɬɢ ɩɢɬɨɦɭ ɚɤɬɢɜɧɿɫɬɶ ɥɢɫɬɹ, ɿ ɹɤ ɧɚɫɥɿɞɨɤ, ɤɨɟɮɿɰɿєɧɬ 
ɩɟɪɟɯɨɞɭ ɋs

137. Ʉɪɚɬɧɿɫɬɶ ɡɧɢɠɟɧɧɹ ɫɤɥɚɥɚ ɩɪɢ ɡɚɫɬɨɫɭɜɚɧɧɿ ȿɦɿɫɬɢɦɭ ɋ ɬɚ Ɋɟɝɨɩɥɚɧɬɭ 
ɫɤɥɚɥɚ 1,7 ɿ 2,5 ɩɨ Ⱥɝɪɨɫɬɢɦɭɥɿɧɭ. 

 

Ɍɚɛɥɢɰɹ 1. 
Ɂɚɥɟɠɧɿɫɬɶ  ɩɢɬɨɦɨʀ  ɚɤɬɢɜɧɨɫɬɿ  ɥɢɫɬɹ  ɜɿɞ  ɜɢɞɭ  ɛɿɨɫɬɢɦɭɥɹɧɬɿɜ,  Ȼɤ/ɤɝ 

№ 
ɩ\ɩ 

ȼɚɪɿɚɧɬɢ  ɞɨɫɥɿɞɭ 

ɓɿɥɶɧɿɫɬɶ 
ɡɚɛɪɭɞɧɟɧɧɹ, 

ɤȻɤ\ɦ2 
Ⱥɤɬɢɜɧɿɫɬɶ 

Ʉɨɟɮ. 
ɩɟɪɟɯɨɞɭ 

Ʉɪɚɬɧɿɫɬɶ 
ɡɧɢɠɟɧɧɹ 

1 Ʉɨɧɬɪɨɥɶ 1221 61 0,05 - 

2 ȿɦɿɫɬɢɦ 1238 34 0,03 1,7 

3 Ⱥɝɪɨɫɬɢɦɭɥɿɧ 995 25 0,02 2,5 

4 Ɋɟɝɨɩɥɚɧɬ 1307 46 0,03 1,7 
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Ɍɚɛɥɢɰɹ 2.  
ȼɩɥɢɜ ɪɟɝɭɥɹɬɨɪɿɜ ɪɨɫɬɭ ɪɨɫɥɢɧ ɧɚ ɜɦɿɫɬ ɧɿɬɪɚɬɿɜ ɿ ɪɚɞɿɨɚɤɬɢɜɧɨɝɨ ɰɟɡɿɸ ɭ ɛɭɥɶɛɚɯ ɤɚɪɬɨɩɥɿ 

ȼɚɪɿɚɧɬɢ 
ɞɨɫɥɿɞɭ 

ȼɦɿɫɬ ɧɿɬɪɚɬɿɜ Ʉɨɟɮɿɰɿєɧɬ ɩɟɪɟɯɨɞɭ 137
Cs ɿɡ 

ɝɪɭɧɬɭ ɜ ɛɭɥɶɛɢ ɤɚɪɬɨɩɥɿ 
1998 1999 1998 1999 

ɦ
ɝ/ɤɝ 

% 

ɞɨ ɤɨɧɬ. 
ɦ

ɝ/ɤɝ 

% 

ɞɨ ɤɨɧɬ. 
ɦ

ɝ/ɤɝ 

% 

ɞɨ ɤɨɧɬ. 
ɦ

ɝ/ɤɝ 

% 

ɞɨ ɤɨɧɬ. 
1. Ʉɨɧɬɪɨɥɶ 9

5 

- 1

32 

- 0

,32 

- 0

,19 

- 

2. Ƚɭɦɚɬ ɧɚɬɪɿɸ 7

5 

-

21,0 

7

7 

-

41,7 

0

,22 

-

31,2 

0

,18 

-

5,2 

3. ȿɦɿɫɬɢɦ ɋ 6

5 

-

31,5 

7

0 

-

46,7 

0

,22 

-

37,5 

0

,16 

-

15,9 

4. ɉɨɬɟɣɬɿɧ 7

0 

-

26,3 

7

5 

43

,2 

0

,21 

-

34,4 

0

,13 

-

31,6 

 

Ɍɚɛɥɢɰɹ 3.  
ȼɩɥɢɜ ɞɨɛɪɢɜ, ɪɟɝɭɥɹɬɨɪɿɜ ɪɨɫɬɭ ɪɨɫɥɢɧ ȿɦɿɫɬɢɦ ɋ ɿ ɛɿɨɩɪɟɩɚɪɚɬɭ Ⱥɝɪɨɛɚɤɬɟɪɢɧɚ ɧɚ 

ɩɢɬɨɦɭ ɪɚɞɿɨɚɤɬɢɜɧɿɫɬɶ ɭɪɨɠɚɸ ɜɿɜɫɚ 

№ ȼɚɪɿɚɧɬɢ ɞɨɫɥɿɞɭ 

Ȼɟɡ ɨɛɪɨɛɤɢ ɩɨɫɿɜɿɜ 
ɊɊɊ ɭ ɮɚɡɭ 

ɬɪɭɛɤɭɜɚɧɧɹ 

Ɉɛɩɪɢɫɤɭɜɚɧɧɹ ɩɨɫɿɜɿɜ ɊɊɊ ȿɦɿɫɬɢɦ ɋ ɭ 
ɮɚɡɭ ɬɪɭɛɤɭɜɚɧɧɹ 

ɉɢɬɨɦɚ 
ɪɚɞɿɨɚɤɬɢɜɧɿɫɬɶ, Ȼɤ/ɤɝ 

ɉɢɬɨɦɚ ɪɚɞɿɨɚɤɬɢɜɧɿɫɬɶ, Ȼɤ/ɤɝ 

Ɂɟɪɧɨ ɋɨɥɨɦɚ 
Ɂɟɪɧɨ ɋɨɥɨɦɚ 

 ɄɁɁ*  ɄɁɁ* 

1 
Ʉɨɬɪɨɥɶ ɛɟɡ 

ɞɨɛɪɢɜ 
84 362 69 1,2 301 1,2 

2 

Ɉɪɚɧɨɦɿɧɟɪɚɥɶɧɿ 
ɞɨɛɪɢɜɚ ɧɚ 

ɨɫɧɨɜɿ ɬɨɪɮɭ,  
3 ɬ/ɝɚ 

85 245 54 1,6 208 1,2 

3 N60P90K120 57 219 37 1,5 130 1,7 

4 

Ɉɛɪɚɛɨɬɤɚ 
ɧɚɫɿɧɧɹ 

ȿɦɿɫɬɢɦɨɦ ɋ 

69 (-21%) 
298  

(-21,4%) 
35 2,0 165 1,8 

5 
Ɉɛɪɨɛɤɚ ɧɚɫɿɧɧɹ 
Ⱥɝɪɨɛɚɤɬɟɪɢɧɨɦ 

88 330 51 1,7 290 1,1 

ɄɁɁ* - ɤɪɚɬɧɿɫɬɶ ɡɧɢɠɟɧɧɹ ɡɚɛɪɭɞɧɟɧɨɫɬɿ 
 

ȼɢɫɧɨɜɤɢ 
Ɂɚ ɨɫɬɚɧɧɿ 7 ɪɨɤɿɜ ɜ ɦɟɠɚɯ ɦɿɠɧɚɪɨɞɧɨɝɨ ɫɩɿɜɪɨɛɿɬɧɢɰɬɜɚ «ɉɿɞɬɪɢɦɤɚ ɭɤɪɚʀɧɫɶɤɨɝɨ 

ɧɚɭɤɨɜɨ-ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɰɟɧɬɪɭ» ɩɪɨɜɟɞɟɧɨ ɤɨɦɩɥɟɤɫ ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɯ ɬɚ ɩɪɢɤɥɚɞɧɢɯ 
ɞɨɫɥɿɞɠɟɧɶ ɩɨ ɫɬɜɨɪɟɧɧɸ ɩɪɢɪɨɞɧɢɯ ɩɨɥɿ ɤɨɦɩɨɧɟɧɬɧɢɯ ɛɿɨɫɬɢɦɭɥɹɧɬɿɜ, ɹɤɿ ɤɪɿɦ 
ɪɟɝɭɥɹɬɨɪɧɢɯ ɦɚɸɬɶ ɛɿɨɡɚɯɢɫɧɿ ɬɚ ɚɧɬɢɫɬɪɟɫɨɜɿ ɜɥɚɫɬɢɜɨɫɬɿ. Ɋɨɡɤɪɢɬ ɦɟɯɚɧɿɡɦ ɮɿɡɿɨɥɨɝɿɱɧɨʀ 
ɞɿʀ ɛɿɨɡɚɯɢɫɧɨɝɨ ɟɮɟɤɬɭ, ɞɨɜɟɞɟɧɨ, ɳɨ ɋɬɢɦɩɨ ɿ Ɋɟɝɨɩɥɚɧɬ ɚɤɬɢɜɿɡɭɸɬɶ ɫɢɧɬɟɡ ɦɚɥɢɯ 
ɪɟɝɭɥɹɬɨɪɧɢɯ si/miRNA, ɹɤɿ є ɫɤɥɚɞɨɜɢɦɢ ɿɦɭɧɧɨʀ ɫɢɫɬɟɦɢ ɪɨɫɥɢɧ ɜ ɛɨɪɨɬɶɛɿ ɡ ɲɤɿɞɧɢɤɚɦɢ, 
ɩɚɬɨɝɟɧɚɦɢ, ɜ ɬ.ɱ. ɧɟɦɚɬɨɞɚɦɢ. Ɋɨɡɪɨɛɥɟɧɿ ɦɟɬɨɞɢ ɜɢɞɿɥɟɧɧɹ ɿɡ ɪɨɫɥɢɧ si/miRNA. 
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ȼ ɨɫɧɨɜɭ ɰɢɯ ɞɨɫɥɿɞɠɟɧɶ ɩɨɤɥɚɞɟɧɨ ɜɿɞɤɪɢɬɬɹ ɮɟɧɨɦɟɧɭ RNA-ɿɧɬɟɪɮɟɪɟɧɰɿʀ ɥɚɭɪɟɚɬɚɦɢ 
ɇɨɛɿɥɿɜɫɶɤɨʀ ɩɪɟɦɿʀ ɜ ɝɚɥɭɡɿ ɮɿɡɿɨɥɨɝɿɯ ɿ ɦɟɞɢɰɢɧɢ ɚɦɟɪɢɤɚɧɰɹɦɢ ȿɧɞɪɸ Ɏɚɣєɪ ɿ Ʉɪɟɣɝ 
Ɇɟɥɥɨɭ. 

Ɂɚɫɬɨɫɭɜɚɧɧɹ ɛɿɨɫɬɢɦɭɥɹɧɬɿɜ ɫɩɪɢɹє ɡɛɟɪɟɠɟɧɧɸ ɝɟɧɟɬɢɱɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɪɨɫɥɢɧ, 
ɡɦɟɧɲɟɧɧɸ ɡɚɥɢɲɤɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ ɩɟɫɬɢɰɢɞɿɜ ɿ ɦɿɤɨɬɨɤɫɢɧɿɜ ɜ ɩɪɨɞɭɤɰɿʀ, ɩɿɞɜɢɳɟɧɧɸ 
ɫɬɿɣɤɨɫɬɿ ɪɨɫɥɢɧ ɞɨ ɯɜɨɪɨɛ, ɲɤɿɞɧɢɤɿɜ, ɫɬɪɟɫɿɜ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɛɥɨɤɭɜɚɧɧɸ ɧɚɞɯɨɞɠɟɧɧɹ ɿɨɧɿɜ 
ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ ɿ ɪɚɞɿɨɧɭɤɥɿɞɿɜ ɜ ɪɨɫɥɢɧɭ ɡɚɜɞɹɤɢ ɫɩɟɰɟɮɢɱɧɢɣ si/miRNA. ɇɚɦɢɬ ɩɨɤɚɡɚɧɨ 
ɳɨ ɩɪɢɡɧɚɤɢ ɫɬɿɣɤɨɫɬɿ ɪɨɫɥɢɧ ɡɚ ɜɩɥɢɜɭ ɛɿɨɫɬɢɦɭɥɹɧɬɿɜ ɧɚɫɥɿɞɭɸɬɶɫɹ ɿ ɩɪɨɹɜɥɹɸɬɶɫɹ ɜ 
ɞɪɭɝɨɦɭ ɿ ɧɚɜɿɬɶ ɬɪɟɬɶɨɦɭ ɩɨɤɨɥɿɧɧɿ ɪɨɫɥɢɧ, ɹɤ ɞɨɦɿɧɚɧɬɧɢɣ ɝɨɦɨɡɢɝɨɬɧɢɣ ɥɨɤɭɫ ɛɟɡ 
ɪɨɡɳɟɩɥɟɧɧɹ. ȼ ɍɤɪɚʀɧɿ ɫɬɜɨɪɟɧɨ ɫɭɱɚɫɧɟ ɛɿɨɬɟɯɧɨɥɨɝɿɱɧɟ ɜɢɪɨɛɧɢɰɬɜɨ ɛɿɨɫɬɢɦɭɥɹɧɬɿɜ ɡ 
ɛɿɨɡɚɯɢɫɧɢɦ ɟɮɟɤɬɨɦ.  
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Ɂіɧɱɟɧɤɨ ȼ.Ɉ.
1
, Ɂіɧɱɟɧɤɨ Ɉ.ȼ.

1
, ȼɨɜɤ Ɉ.Ɉ.

2
, ɇɨɜіɤ ȼ.

3
 

1ɀɢɬɨɦɢɪɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɝɪɨɟɤɨɥɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ,ɍɤɪɚʀɧɚ 
2ɌɡɈȼ «ȿɄɈ – ȽɍɆȺɌ, Ɋɿɜɧɟɧɫɶɤɚ ɨɛɥ., Ƚɨɪɨɞɨɤ, ɍɤɪɚʀɧɚ 

3
daRostim – ɉɪɢɜɚɬɧɢɣ ɿɧɫɬɢɬɭɬ ɩɪɢɤɥɚɞɧɨʀ ɛɿɨɬɟɯɧɨɥɨɝɿʀ, Ʌɿɯɬɟɧɲɬɟɣɧ, Ƚɟɪɦɚɧɿɹ 

 

ȿɎȿКɌɂȼɇȱɋɌɖ РȱȾКɂɏ ɈРȽȺɇȱɑɇɂɏ ȾɈȻРɂȼ ȿКɈ-ȽɍɆȺɌ  
ȼ РɈɋɅɂɇɇɂɐɌȼȱ 

 
To the optimum application and dosage fertilization of humic fertilizer EKO-HUMAT on the annual 

(winter wheat, rape, nut)  and perennial (Miscanthus × giganteus) plants. 

The efficiency of the application of phytohormones of humin nature has been established when 

reproducing Miscanthus giganteus by green sprout parts. The better sprout rooting was fixed when 

we used the preparations of 0.02% concentration in the early terms of the experiment laying out. 

Low preparation concentrations (0.01-0.005) were effective under later terms of the selection of 

sprouts from the 2nd internodes of  maternal plants with the height of 310-340 cm 

 
ȼɫɬɭɩ. ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɜ ɍɤɪɚʀɧɿ ɝɨɫɬɪɨ ɫɬɚɥɚ ɩɪɨɛɥɟɦɚ ɡɚɛɪɭɞɧɟɧɧɹ ɿ ɞɟɝɪɚɞɚɰɿʀ 

ɡɟɦɟɥɶ, ɪɭɣɧɭɜɚɧɧɹ ɩɨɜɟɪɯɧɟɜɨɝɨ ɲɚɪɭ ʉɪɭɧɬɭ, ɧɚɫɢɱɟɧɿɫɬɶ ɭ ɧɶɨɦɭ ɲɤɿɞɥɢɜɢɯ ɞɥɹ ɥɸɞɟɣ 

ɬɟɯɧɨɝɟɧɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ, ɬɨɦɭ ɟɤɨɥɨɝɿɱɧɚ ɪɨɥɶ ɝɭɦɿɧɨɜɢɯ ɪɟɱɨɜɢɧ ɜ ɛɿɨɫɮɟɪɿ ɞɭɠɟ ɜɟɥɢɤɚ ɿ 
ɜɤɥɸɱɚє ɜ ɫɨɛɿ ɬɚɤɭ ɜɚɠɥɢɜɭ ɫɤɥɚɞɨɜɭ ɹɤ ɭɱɚɫɬɶ ɜ ɫɬɚɛɿɥɿɡɚɰɿʀ ɩɨɪɭɲɟɧɨʀ ɬɟɯɧɨɝɟɧɧɢɦɢ 

ɮɚɤɬɨɪɚɦɢ ɪɿɜɧɨɜɚɝɢ ɜ ɟɤɨɫɢɫɬɟɦɚɯ[1, 2].   

Ɇɟɬɨɸ ɞɨɫɥɿɞɠɟɧɧɹ є ɫɬɜɨɪɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨ ɛɟɡɩɟɱɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɜɢɪɨɳɭɜɚɧɧɹ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶɬɭɪ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɝɭɦɿɧɨɜɢɯ ɞɨɛɪɢɜ «ȿɄɈ-ȽɍɆȺɌ» 

Ɇɚɬɟɪіɚɥɢ і ɦɟɬɨɞɢ. Ɂ ɦɟɬɨɸ ɜɢɜɱɟɧɧɹ ɜɩɥɢɜɭ ɨɪɝɚɧɨ-ɦɿɧɟɪɚɥɶɧɨɝɨ ɞɨɛɪɢɜɚ ȿɤɨ-Ƚɭɦɚɬɭ 
ɛɭɜ ɡɚɤɥɚɞɟɧɢɣ ɜɢɪɨɛɧɢɱɿɣ ɞɨɫɥɿɞ ɧɚ ɬɟɪɢɬɨɪɿʀ ȺɈɁɌ «Ɇɚɣɫɤɨɟ» ɋɢɧɟɥɶɧɢɤɨɜɫɶɤɨɝɨ ɪɚɣɨɧɭ 
Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤɨʀ ɨɛɥɚɫɬɿ ɧɚ ɤɭɥɶɬɭɪɿ ɧɭɬɭ, ȺɎ«Ⱦɚɪ» ȼɿɧɧɢɰɶɤɨʀ ɨɛɥɚɫɬɿ ɧɚ ɤɭɥɶɬɭɪɿ ɨɡɢɦɨʀ 
ɩɲɟɧɢɰɿ ɫɨɪɬɭ ɋɨɥɨɯɚ,  ɮɟɪɦɟɪɫɶɤɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ «ȱɫɬɨɤ» Ⱥɤɢɦɨɜɫɶɤɨɝɨ ɪɚɣɨɧɭ 
Ɂɚɩɨɪɿɡɶɤɨʀ ɨɛɥɚɫɬɿ. ȿɤɨ-Ƚɭɦɚɬ ɜɧɨɫɢɥɢ ɩɨ ɜɟɝɟɬɭɸɱɢɦ ɪɨɫɥɢɧɚɦ ɭ ɪɨɡɪɚɯɭɧɤɭ 1,5 ɥ/ɝɚ, ɩɪɢ 
ɨɛɪɨɛɰɿ ɧɚɫɿɧɧɹ – 200ɦɥ/ɬɨɧɧɚ ɡ ɟɤɫɩɨɡɢɰɿєɸ 10 ɝɨɞɢɧ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɪɨɫɬɭ ɿ 
ɪɨɡɜɢɬɤɭ ɠɢɜɰɿɜ ɦɿɫɤɚɧɬɭɫɚ ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɤɨɧɬɟɣɧɟɪɚɯ ɜ ɩ’ɹɬɢɤɪɚɬɧɿɣ ɩɨɜɬɨɪɧɨɫɬɿ ɡɚ 
ɫɯɟɦɨɸ: 1. Ʉɨɧɬɪɨɥɶ (ɜɨɞɚ)  2. ȿɤɨ-Ƚɭɦɚɬ – 0,02%   3. ȿɤɨ-Ƚɭɦɚɬ – 0,01%  4. ȿɤɨ-Ƚɭɦɚɬ – 

0,005%. Ɋɨɛɨɱɿ ɪɨɡɱɢɧɢ ɝɨɬɭɜɚɥɢɫɹ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɩɟɪɟɞ ɡɚɤɥɚɞɚɧɧɹɦ ɞɨɫɥɿɞɭ. ȼɿɞɪɿɡɤɢ 
ɫɬɟɛɟɥ ɜɢɪɿɡɚɥɢ ɡ ɦɚɬɨɱɧɢɯ ɪɨɫɥɢɧ 3-ɝɨ ɪɨɤɭ ɜɟɝɟɬɚɰɿʀ ɧɚ ɪɿɜɧɿ 1-ɝɨ ɬɚ 2-ɝɨ ɦɿɠɜɭɡɥɿɜ. Ⱦɥɹ 
ɞɨɫɥɿɞɭ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɞɨɛɪɟ ɪɨɡɜɢɧɟɧɿ ɦɚɬɨɱɧɿ ɪɨɫɥɢɧɢ ɜɢɫɨɬɨɸ 330-340 ɫɦ, ɹɤɿ ɦɚɥɢ ɧɟ 
ɦɟɧɲɟ 9-10 ɦɿɠɜɭɡɥɿɜ. 

Рɟɡɭɥɶɬɚɬɢ. ȼ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɧɹɯ ɡ ɧɭɬɨɦ ɩɪɢ ɨɛɩɪɢɫɤɭɜɚɧɧɿ ɩɨɫɿɜɿɜ ȿɤɨ-Ƚɭɦɚɬɨɦ 
ɜ ɞɨɡɿ 1,5 ɥ/ɝɚ ɭ ɮɚɡɿ 3-5 ɥɢɫɬɤɿɜ ɜ ɛɚɤɨɜɨʀ ɫɭɦɿɲɿ ɡ ɿɧɫɟɤɬɢɰɢɞɨɦ «ɋɟɩɟɪɤɢɥ» ɜɿɞɦɿɱɟɧɨ 
ɡɛɿɥɶɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɛɨɛɿɜ ɭ ɪɨɡɪɚɯɭɧɤɭ ɧɚ ɨɞɧɭ ɪɨɫɥɢɧɭ ɡ 28 ɞɨ 35 ɲɬɭɤ, ɚ ɦɚɫɭ 100 ɛɨɛɿɜ ɡ 
30 ɞɨ 45 ɝɪɚɦɿɜ. ɉɪɢɪɿɫɬ ɜɪɨɠɚɸ ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɤɨɧɬɪɨɥɟɦ ɫɤɥɚɞɚɜ 0,8 ɰ/ɝɚ ɚɛɨ 20,7%.  

ɉɪɢ ɩɟɪɟɞɩɨɫɿɜɧɿɣ  ɨɛɪɨɛɰɿ  ɧɚɫɿɧɧɹ ɨɡɢɦɨʀ ɩɲɟɧɢɰɿ ɩɪɟɩɚɪɚɬɨɦ ɜɪɨɠɚɣɧɿɫɬɶ 
ɡɛɿɥɶɲɢɥɚɫɹ ɧɚ 4 ɰ/ɝɚ, ɧɚɬɭɪɧɚ ɜɚɝɚ – ɡ 730 ɞɨ 750 ɝ, ɤɿɥɶɤɿɫɬɶ ɫɢɪɨʀ ɤɥɿɬɤɨɜɢɧɢ – ɡ 24 ɞɨ 26% 

ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɤɨɧɬɪɨɥɟɦ. Ɉɛɩɪɢɫɤɭɜɚɧɧɹ ɩɨɫɿɜɿɜ ɨɡɢɦɨɝɨ ɪɿɩɚɤɭ ȿɤɨ-Ƚɭɦɚɬɨɦ ɫɩɪɢɹɥɨ 
ɡɛɿɥɶɲɟɧɧɸ ɜɢɫɨɬɢ ɪɨɫɥɢɧ ɧɚ 21 ɫɦ, ɤɿɥɶɤɨɫɬɿ ɛɿɱɧɢɯ ɩɚɪɨɫɬɤɿɜ ɡ 0,69 ɞɨ 3,2 ɲɬ., ɜɚɝɢ ɡɟɥɟɧɨʀ 
ɦɚɫɢ ɡ 307 ɞɨ 717 ɝ, ɚ ɤɨɪɟɧɟɜɨʀ ɱɚɫɬɢɧɢ ɡ 45 ɞɨ 103 ɝ ɧɚ ɨɞɧɿɣ ɪɨɫɥɢɧɿ. ɉɪɢɪɿɫɬ ɜɪɨɠɚɸ 
ɫɤɥɚɜ 11%. 

ȼ ɞɨɫɥɿɞɠɟɧɧɹɯ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɨɡɱɢɧɿɜ ȿɤɨ-Ƚɭɦɚɬɭ ɩɪɢ ɪɚɡɦɧɨɠɟɧɢɢ  ɦɢɫɤɚɧɬɭɫɚ 
ɠɢɜɰɚɦɢ  ɦɚɤɫɢɦɚɥɶɧɢɣ ɟɮɟɤɬ ɫɩɨɫɬɟɪɿɝɚɜɫɹ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɤɨɧɰɟɧɬɪɚɰɿʀ 0,02% ɜ 
ɞɨɫɥɿɞɚɯ, ɹɤɿ ɛɭɥɢ ɡɚɤɥɚɞɟɧɿ 24.06.2014. ɇɟɨɛɯɿɞɧɨ ɜɿɞɦɿɬɢɬɢ, ɳɨ ɠɢɜɰɿ, ɨɬɪɢɦɚɧɿ ɡ ɩɟɪɲɨɝɨ 
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ɦɿɠɜɭɡɥɹ ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɠɢɜɰɹɦɢ, ɹɤɿ ɨɬɪɢɦɚɧɿ ɡ 2-ɝɨ ɦɿɠɜɭɡɥɹ, ɪɚɧɿɲ ɭɬɜɨɪɸɜɚɥɢ ɤɨɪɿɧɧɹ ɬɚ 
ɩɚɝɨɧɢ ɬɚ ɜɨɧɢ ɛɭɥɢ ɛɿɥɶɲ ɪɨɡɜɢɧɟɧɢɦɢ. 

ɉɪɢ ɧɚɫɬɭɩɧɨɦɭ ɡɚɤɥɚɞɚɧɧɿ ɞɨɫɥɿɞɭ ɱɟɪɟɡ 11 ɞɧɿɜ (4.07.2014) ɫɩɨɫɬɟɪɿɝɚɥɨɫɹ ɛɿɥɶɲ 
ɿɧɬɟɧɫɢɜɧɢɣ ɪɨɡɜɢɬɨɤ ɤɨɪɟɧɟɜɨʀ ɫɢɫɬɟɦɢ ɬɚ ɩɚɝɨɧɿɜ, ɨɫɨɛɥɢɜɨ ɭ ɠɢɜɰɿɜ, ɹɤɿ ɛɭɥɢ ɨɬɪɢɦɚɧɿ ɡ 
2-ɝɨ ɦɿɠɜɭɡɥɹ.  

ɉɿɫɥɹ ɜɢɫɚɞɠɭɜɚɧɧɹ ɭɤɨɪɿɧɟɧɢɯ ɠɢɜɰɿɜ ɜ ɝɪɭɧɬ ɫɯɨɠɿɫɬɶ ɜ ɤɨɧɬɪɨɥɿ (ɜɨɞɚ)  – 1-ɲɟ 
ɦɿɠɜɭɡɥɹ – ɩɨ ɜɫɿɯ ɫɬɪɨɤɚɯ ɫɤɥɚɞɚɥɨ 60%,  ɜ ɬɨɣ ɠɟ ɱɚɫ ɠɢɜɰɿ, ɹɤɿ ɡɚɦɨɱɭɜɚɥɢɫɶ ɜ ɪɨɡɱɢɧɚɯ 
ȿɤɨ-Ƚɭɦɚɬɭ  ( ɜ ɤɨɧɰɟɧɬɪɚɰɿʀ 0,02-0,01%) ɩɨɤɚɡɚɥɢ ɦɚɣɠɟ 100% ɩɪɢɠɢɜɚɧɿɫɬɶ ɧɚ ɩɟɪɲɢɯ  
ɫɬɪɨɤɚɯ ɫɚɞɿɧɧɹ. ɑɟɪɟɡ 1 ɦɿɫɹɰɶ ɜɟɝɟɬɚɰɿʀ ɩɿɫɥɹ ɜɢɫɚɞɠɭɜɚɧɧɹ ɜ ɝɪɭɧɬ ɧɚɣɛɿɥɶɲ ɪɨɡɜɢɧɭɬɢɦɢ 
ɛɭɥɢ ɪɨɫɥɢɧɢ ɿɡ ɠɢɜɰɿɜ1-ɝɨ ɦɿɠɜɭɡɥɹ, ɹɤɿ ɛɭɥɢ ɨɛɪɨɛɥɟɧɿ ɪɨɡɱɢɧɚɦɢ ȿɤɨ-Ƚɭɦɚɬɭ ɜ 
ɤɨɧɰɟɧɬɪɚɰɿʀ 0,02-0,01% ɧɚ ɪɚɧɧɿɯ ɫɬɪɨɤɚɯ ɩɨɫɚɞɤɢ (53,8-67,7 ɫɦ, 6,4-6,7 ɥɢɫɬɤɿɜ), ɜ ɬɨɣ ɠɟ 
ɱɚɫ ɩɪɢ ɛɿɥɶɲ ɩɿɡɧɿɯ ɫɬɪɨɤɚɯ ɜɢɫɚɞɤɢ ɜ ɝɪɭɧɬ ɰɿ ɠ ɫɚɦɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɦɚɥɢ ɧɟɝɚɬɢɜɧɭ ɞɿɸ (0-

24,5 ɫɦ, 0-4 ɥɢɫɬɤɢ). Ⱥɧɚɥɨɝɿɱɧɿ ɞɚɧɿ ɨɬɪɢɦɚɧɿ ɿ ɩɪɢ ɫɚɞɿɧɧɿ ɠɢɜɰɿɜ, ɨɬɪɢɦɚɧɢɯ ɡ 2-ɝɨ 

ɦɿɠɜɭɡɥɹ. 
 ȼ ɞɨɫɥɿɞɚɯ 2015 ɪɨɤɭ ɩɪɨɫɬɟɠɭєɬɶɫɹ ɬɚɤɚ ɠ ɬɟɧɞɟɧɰɿɹ ɩɪɢɠɢɜɚɧɨɫɬɿ ɪɨɫɥɢɧ, ɨɬɪɢɦɚɧɢɯ  ɡ 

ɠɢɜɰɿɜ, ɹɤ ɭ  ɩɨɩɟɪɟɞɧɶɨɦɭ ɪɨɰɿ, ɬɨɛɬɨ ɧɚ ɪɚɧɧɿɯ ɫɬɚɞɿɹɯ ɨɬɪɢɦɚɧɧɹ ɠɢɜɰɿɜ ɫɬɚɛɿɥɶɧɿ 
ɪɟɡɭɥɶɬɚɬɢ ɜɿɞɦɿɱɟɧɿ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ  ȱ-ɢɯ  ɦɿɠɜɭɡɥɿɜ, ɚ ɧɚ ɛɿɥɶɲ ɩɿɡɧɿɯ – ɿɡ ɞɪɭɝɢɯ 
ɦɿɠɜɭɡɥɿɜ. Cɩɨɫɬɟɪɟɠɟɧɧɹ ɡɚ ɜɩɥɢɜɨɦ ɩɪɟɩɚɪɚɬɿɜ ɝɭɦɿɧɨɜɨʀ ɩɪɢɪɨɞɢ ɧɚ ɦɨɪɮɨɥɨɝɿɱɧɿ 
ɩɨɤɚɡɧɢɤɢ ɪɨɡɜɢɬɤɭ ɠɢɜɰɿɜ ɩɨɤɚɡɚɥɢ, ɳɨ ɭɦɨɜɢ 2014 ɪɨɤɭ ɛɭɥɢ ɛɿɥɶɲ ɫɩɪɢɹɬɥɢɜɢɦɢ ɭ 
ɩɨɪɿɜɧɹɧɧɿ ɡ 2015 ɪɨɤɨɦ  

ɏɨɱɚ ɪɨɫɥɢɧɢ, ɨɬɪɢɦɚɧɿ ɡ ɠɢɜɰɿɜ ɭ 2015 ɪɨɰɿ ɜɿɞɪɿɡɧɹɥɢɫɹ ɦɟɧɲɨɸ ɜɢɫɨɬɨɸ ɭ ɩɨɪɿɜɧɹɧɧɹ 
ɡ ɪɨɫɥɢɧɚɦɢ 2014 ɪɨɤɭ, ɚɥɟ ɜɨɧɢ ɦɚɥɢ ɛɿɥɶɲɭ ɨɛɥɢɫɬɜɥɟɧɿɫɬɶ ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɪɨɫɥɢɧɚɦɢ 
ɚɧɚɥɨɝɿɱɧɨɝɨ ɫɬɪɨɤɭ ɫɚɞɿɧɧɹ 2014 ɪɨɤɭ ɹɤ ɡ ɩɟɪɲɨɝɨ ɬɚɤ ɿɡ ɞɪɭɝɨɝɨ ɦɿɠɜɭɡɥɹ. ɇɟɨɛɯɿɞɧɨ 
ɬɚɤɨɠ ɜɿɞɦɿɬɢɬɢ, ɳɨ ɧɟɬɢɩɨɜɿ ɩɨɝɨɞɧɿ ɭɦɨɜɢ ɥɿɬɚ 2015 ɪɨɤɭ ɫɩɨɧɭɤɚɥɢ ɪɨɫɥɢɧɢ ɦɿɫɤɚɧɬɭɫɚ ɞɨ 
ɚɞɚɩɬɚɰɿʀ ɲɥɹɯɨɦ ɭɬɜɨɪɟɧɧɹ ɞɨɞɚɬɤɨɜɢɯ ɩɚɝɨɧɿɜ ɩɿɞ ɜɩɥɢɜɨɦ ɞɿʀ ɝɭɦɿɧɨɜɢɯ ɩɪɟɩɚɪɚɬɿɜ. ȼ 
ɫɟɪɟɞɧɶɨɦɭ ɧɚ 50 ɞɟɧɶ ɤɿɥɶɤɿɫɬɶ ɩɨɝɨɧɿɜ ɭ ɨɞɧɿɣ ɤɭɩɢɧɿ ɫɤɥɚɞɚɥɚ ɜɿɞ 1,3 ɞɨ 2,7 ɧɚ ɤɿɧɟɰɶ 
ɜɟɝɟɬɚɰɿʀ ( ɞɨ ɩɟɪɲɢɯ ɩɪɢɦɨɪɨɡɤɿɜ ɧɚ ɩɨɱɚɬɤɭ ɠɨɜɬɧɹ). ɋɩɪɨɛɚ ɩɪɨɫɥɿɞɢɬɢ ɦɨɠɥɢɜɿɫɬɶ 
ɨɬɪɢɦɚɧɧɹ ɠɢɜɰɿɜ ɡ ɦɿɠɜɭɡɥɿɜ ɩɨɫɥɿɞɭɸɱɢɯ ɩɨɪɹɞɤɿɜ (ȱȱȱ-ɝɨ, IV-ɝɨ ) ɩɨɤɚɡɚɥɚ ɧɟɞɨɰɿɥɶɧɿɫɬɶ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɥɹ ɠɢɜɰɸɜɚɧɧɹ ɦɿɠɜɭɡɥɿɜ IV-ɝɨ ɩɨɪɹɞɤɭ ɿ ɡɧɚɱɧɨ ɧɢɠɱɭ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɪɢ 
ɜɢɤɨɪɢɫɬɚɧɧɿ ɠɢɜɰɿɜ ȱȱȱ-ɝɨ ɩɨɪɹɞɤɭ ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɞɨɫɥɿɞɠɭɜɚɧɢɦɢ ɪɚɧɿɲɟ. 

ȼɢɫɧɨɜɤɢ   
1.Ɂɚɫɬɨɫɭɜɚɧɧɹ ȿɤɨ-Ƚɭɦɚɬɭ   ɩɨɤɪɚɳɭє ɭɦɨɜɢ ɪɨɫɬɭ ɨɞɧɨɪɿɱɧɢɯ ɪɨɫɥɢɧ (ɧɭɬ, ɨɡ. ɩɲɟɧɢɰɹ, 

ɨɡ. ɪɿɩɚɤ), ɳɨ ɜɩɥɢɜɚє ɧɚ ʀɯ ɜɢɫɨɬɭ ɿ ɮɨɪɦɭɜɚɧɧɹ ɧɚɣɜɢɳɨɝɨ ɜɪɨɠɚɸ. 

2. ȼɢɹɜɥɟɧɨ, ɟɮɟɤɬɢɜɧɿɫɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ȿɤɨ-Ƚɭɦɚɬɭ   ɩɪɢ ɪɨɡɦɧɨɠɟɧɧɿ ɦɿɫɤɚɧɬɭɫɚ 
ɝɿɝɚɧɬɫɶɤɨɝɨ ɲɥɹɯɨɦ ɠɢɜɰɸɜɚɧɧɹ ɱɚɫɬɢɧɚɦɢ ɩɚɝɨɧɭ ( ɪɨɡɦɧɨɠɟɧɧɹ ɫɚɞɠɚɧɰɹɦɢ ɡ 
ɭɤɨɪɿɧɟɧɢɯ ɦɿɠɜɭɡɥɿɜ). Ʉɨɧɰɟɧɬɪɚɰɿɹ ɩɨɠɢɜɧɨɝɨ ɪɨɡɱɢɧɭ ɩɪɟɩɚɪɚɬɿɜ ɝɭɦɿɧɨɜɨʀ ɩɪɢɪɨɞɢ ɬɚ  
ɜɢɤɨɪɢɫɬɚɧɟ ɦɿɠɜɭɡɥɹ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɡɚɥɟɠɧɨɫɬɿ  ɜɿɞ ɫɬɚɞɿʀ ɪɨɡɜɢɬɤɭ (ɮɚɡɢ) ɦɚɬɨɱɧɨʀ ɪɨɫɥɢɧɢ  
ɿ ɱɚɫɭ ɜɢɫɚɞɤɢ ɭ ɜɿɞɤɪɢɬɢɣ ɝɪɭɧɬ. 
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ȱɜɚɧіɰɚ ȼ.ɘ. 
Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȱ.ȱ. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

 

ȾɈɋɅȱȾɀȿɇɇə ɉɈɅȱɎɍɇКɐȱɈɇȺɅɖɇɂɏ КɈРɂɋɇɂɏ ȼɅȺɋɌɂȼɈɋɌȿɃ 
LACTOBACILLUS PLANTARUM ONU 12 

 
Analysis antagonistic properties, the effects on the germination and development of important crops 

the strain Lactobacillus plantarum ONU 12 had carried out.The strain L. plantarum ONU 12 has 

shown high antimicrobial effect in vitro against 7 reference strains and opportunistic pathogenic 

microorganisms. The positive effect of the studied strain on morpho- and rhizogenesis of 

cruciferous and cereal seedlings has been established. The strain could be recomended for create 

on its basis a biopreperation of complex actions, which would be used for pre-treatment of seeds 

watercress and wheat, for the realization of genetically determinated plant productivity and 

protection from phytopathogens. 

 

ȼɪɚɠɚɸɱɢ ɪɿɡɧɨɦɚɧɿɬɧɿ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɿ ɤɭɥɶɬɭɪɢ ɮɿɬɨɩɚɬɨɝɟɧɧɿ ɛɚɤɬɟɪɿʀ ɡɧɢɠɭɸɬɶ 
ɜɪɨɠɚɣɧɿɫɬɶ, ɩɨɝɿɪɲɭɸɬɶ ɹɤɿɫɬɶ ɩɪɨɞɭɤɰɿʀ, ɫɩɪɢɹɸɬɶ ɩɟɪɟɞɱɚɫɧɿɣ ɡɚɝɢɛɟɥɿ ɪɨɫɥɢɧ. ɇɚɪɚɡɿ 
ɧɚɣɛɿɥɶɲɢɦ ɩɨɩɢɬɨɦ ɞɥɹ ɡɚɯɢɫɬɭ ɪɨɫɥɢɧ ɤɨɪɢɫɬɭɸɬɶɫɹ ɩɟɫɬɢɰɢɞɢ[1]. Ⱥɥɟ ɹɤ ɬɨɤɫɢɱɧɿ ɚɝɟɧɬɢ 
ɜɨɧɢ ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɚɝɪɨɛɿɨɰɟɧɨɡɢ. ȱɧɲɨɸ ɫɟɪɣɨɡɧɨɸ ɩɪɨɛɥɟɦɨɸ ɩɨɜ’ɹɡɚɧɨɸ ɡ 
ɜɢɪɨɳɭɜɚɧɧɹɦ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ, є ɩɨɝɿɪɲɟɧɧɹ ɪɨɞɸɱɨɫɬɿ ʉɪɭɧɬɿɜ, ɚ ɬɚɤɨɠ ɡɚɛɪɭɞɧɟɧɧɹ 
ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɟ ɱɟɪɟɡ ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɿɧɟɪɚɥɶɧɢɯ ɞɨɛɪɢɜ. ɍɫɭɜɚɸɱɢ ɰɸ 
ɩɪɨɛɥɟɦɭ, ɳɨɛ ɨɬɪɢɦɚɬɢ ɛɿɥɶɲ ɜɢɫɨɤɿ ɜɪɨɠɚʀ, ɮɟɪɦɟɪɢ ɫɬɚɸɬɶ ɜɫɟ ɛɿɥɶɲ ɡɚɥɟɠɧɢɦɢ ɜɿɞ 
ɯɿɦɿɱɧɢɯ ɞɠɟɪɟɥ ɚɡɨɬɭ ɿ ɮɨɫɮɨɪɭ Д4Ж. Ⱥɝɪɨɛɿɨɬɟɯɧɨɥɨɝɿɹ ɞɚє ɡɦɨɝɭ ɜɢɪɿɲɢɬɢ ɞɚɧɿ ɩɪɨɛɥɟɦɢ, 
ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɿɤɪɨɛɧɢɯ ɛɿɨɩɪɟɩɚɪɚɬɿɜ ɤɨɦɩɥɟɤɫɧɨʀ ɞɿʀ. ɉɟɪɫɩɟɤɬɢɜɧɢɦ ɦɿɤɪɨɨɪɝɚɧɿɡɦɨɦ ɞɥɹ 
ɫɬɜɨɪɟɧɧɹ ɷɤɨɥɨɝɿɱɧɨ ɛɟɡɩɟɱɧɢɯ ɛɿɨɩɪɟɩɚɪɚɬɿɜ, є Lactobacillus plantarum. Ⱦɚɧɢɣ ɜɢɞ ɲɢɪɨɤɨ 
ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɭ ɬɟɪɚɩɟɜɬɢɱɧɢɯ ɰɿɥɹɯ ɜ ɹɤɨɫɬɿ ɩɪɨɛɿɨɬɢɤɚ, ɦɚє ɫɬɚɬɭɫ GRAS Д5Ж, ɬɚ ɡɞɚɬɟɧ 
ɩɪɨɞɭɤɭɜɚɬɢ 

ɪɟɱɨɜɢɧɢ ɡ ɚɧɬɢɦɿɤɪɨɛɧɨɸ ɬɚ ɪɿɫɬɫɬɢɦɭɥɸɜɚɥɶɧɨɸ ɚɤɬɢɜɧɨɫɬɹɦɢ Д2, 3Ж.  
Ɇɟɬɨɸ ɪɨɛɨɬɢ ɛɭɥɨ ɜɢɩɪɨɛɭɜɚɧɧɹ L. plantarum ONU 12 ɜ ɹɤɨɫɬɿ ɤɚɧɞɢɞɚɬɚ ɞɥɹ ɫɬɜɨɪɟɧɧɹ 

ɧɚ ɣɨɝɨ ɨɫɧɨɜɿ ɛɿɨɩɪɟɩɚɪɚɬɭ ɤɨɦɩɥɟɤɫɧɨʀ ɞɿʀ, ɹɤɢɣ ɛɢ ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ ɞɥɹ ɩɟɪɟɞɩɨɫɿɜɧɨʀ 
ɨɛɪɨɛɤɢ ɧɚɫɿɧɧɹ ɤɪɟɫ-ɫɚɥɚɬɭ ɬɚ ɩɲɟɧɢɰɿ. 

Ɇɚɬɟɪɿɚɥɢ ɬɚ ɦɟɬɨɞɢ. Ɉɛ’єɤɬɚɦɢ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɢ ɲɬɚɦ ɛɚɤɬɟɪɿɣ L. plantarum ONU 12. 

ɒɬɚɦɢ ɍɉɆ: Agrobacterium vitis MR1 (Ɉɇɍ), Agrobacterium vitis UA6 (Ɉɇɍ), Agrobacterium 

vitis 379, Agrobacterium rhizogenes 15834 (ɤɨɥɟɤɰɿɹ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ Ɋɨɫɿɣɫɶɤɨɝɨ Ⱥɝɪɚɪɧɨɝɨ 
ȱɧɫɬɢɬɭɬɭ, Ɋɨɫɿɹ), Agrobacterium tumefaciens ɋ58, Erwinia carotovora ZM1, Ralstonia 

solanacearum B-1109-UCM (ɤɨɥɟɤɰɿɹ ɤɭɥɶɬɭɪ ȱɧɫɬɢɬɭɬɭ ɦɿɤɪɨɛɿɨɥɨɝɿʀ ɬɚ ɜɿɪɭɫɨɥɨɝɿʀ ɿɦ. 
Ⱦ.Ʉ.Ɂɚɛɨɥɨɬɧɨɝɨ, Ʉɢʀɜ), ɧɚɫɿɧɧɹ ɤɪɟɫ-ɫɚɥɚɬɭ ɫɨɪɬɭ Ⱥɠɭɪ, ɧɚɫɿɧɧɹ ɩɲɟɧɢɰɿ ɫɨɪɬɭ Ⱦɭɧɚɣ. 

Ⱦɥɹ ɜɢɹɜɥɟɧɧɹ ɚɧɬɨɝɨɧɿɫɬɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ Lactobacillus plantarum Ɉɇɍ 12 in vitro 

ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ ɦɟɬɨɞ ɞɢɮɭɡɿʀ ɜ ɚɝɚɪɨɜɢɯ ɥɭɧɤɚɯ (аОХХ НТППЮsТШЧ ЦОЭСШН). Ⱦɥɹ ɟɤɫɩɟɪɢɦɟɧɬɭ 
ɛɭɥɢ ɜɡɹɬɿ ɞɨɛɨɜɿ ɤɭɥɶɬɭɪɢ Lactobacillus plantarum Ɉɇɍ 12. ɉɟɪɟɞ ɜɧɟɫɟɧɧɹɦ ɭ ɥɭɧɤɢ 
ɡɧɚɱɟɧɧɹ ɪɇ ɤɭɥɶɬɭɪɚɥɶɧɨʀ  ɪɿɞɢɧɢ Lactobacillus plantarum ɛɭɥɢ ɞɨɜɟɞɟɧɿ ɞɨ  7 ± 0,5 ɨɞ. ɪɇ ɡɚ 
ɞɨɩɨɦɨɝɨɸ NaOH. ɉɿɫɥɹ ɜɢɫɿɜɭ ɛɚɤɬɟɪɿɣ ɧɚ ɱɚɲɤɢ ɉɟɬɪɿ, ɜɨɧɢ ɛɭɥɢ ɩɨɦɿɳɟɧɿ ɜ ɬɟɪɦɨɫɬɚɬ ɧɚ 
24 ɝɨɞɢɧɢ ɩɪɢ 37 °ɋ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɪɿɫɬ-ɫɬɢɦɭɥɸɸɱɨʀ ɚɤɬɢɜɧɨɫɬɿ ɲɬɚɦɭ L. plantarum Ɉɇɍ 12 ɩɪɨɜɨɞɢɥɢ ɧɚ 
ɯɪɟɫɬɨɰɜɿɬɢɯ ɬɚ ɬɨɧɤɨɧɨɝɨɜɢɯ. ɍ ɹɤɨɫɬɿ ɬɟɫɬ-ɪɨɫɥɢɧ ɛɭɥɨ ɨɛɪɚɧɨ ɤɪɟɫ-ɫɚɥɚɬ ɬɚ ɩɲɟɧɢɰɸ. 

ɇɚɫɿɧɧɹ ɤɪɟɫ-ɫɚɥɚɬɭ ɿ ɩɲɟɧɢɰɿ (ɩɨ 50 ɭ ɤɨɠɧɨɦɭ ɜɚɪɿɚɧɬɿ ɞɨɫɥɿɞɭ) ɫɬɟɪɢɥɿɡɭɜɚɥɢ 
ɩɟɪɟɤɢɫɨɦ ɜɨɞɧɸ (25%) ɩɪɨɬɹɝɨɦ 1 ɯɜ, ɩɨɬɿɦ ɩɪɨɦɢɜɚɥɢ ɬɪɢɱɿ ɭ ɫɬɟɪɢɥɶɧɿɣ ɞɢɫɬɢɥɶɨɜɚɧɿɣ 
ɜɨɞɿ ɿ ɨɛɪɨɛɥɹɥɢ ɫɭɫɩɟɧɡɿɹɦɢ ɛɚɤɬɟɪɿɣ ɲɬɚɦɭ L. plantarum ONU 12, ɹɤɿ ɜɢɪɨɳɭɜɚɥɢ ɞɨɛɭ ɭ 
ɫɟɪɟɞɨɜɢɳɚɯ ɪɿɡɧɨɝɨ ɫɤɥɚɞɭ. Ⱦɨɛɨɜɿ ɚɝɚɪɨɜɿ ɤɭɥɶɬɭɪɢ ɡɚɫɿɜɚɥɢ ɜ ɪɿɞɤɿ ɩɨɠɢɜɧɿ ɭ 



Biotechnology for agriculture and environmental protection  
 
 

  

September 07th -10th, 2016 

Odessa, Ukraine 
100 

ɩɟɧɿɰɢɥɿɧɨɜɢɯ ɮɥɚɤɨɧɚɯ ɨɛ'єɦɨɦ 10 ɦɥ. Ʉɨɧɰɟɧɬɪɚɰɿɸ ɛɚɤɬɟɪɿɣ ɜɢɡɧɚɱɚɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɧɨɝɨ ɦɟɬɨɞɭ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɚ BioRad Smart Spec. 

ɑɟɪɟɡ 5 ɞɧɿɜ ɜɪɚɯɨɜɭɜɚɥɢ ɫɟɪɟɞɧɸ ɞɨɜɠɢɧɭ ɫɬɟɛɟɥ ɿ ɤɨɪɟɧɿɜ ɩɚɪɨɫɬɤɿɜ ɿ ɨɛɱɢɫɥɸɜɚɥɢ 
ɤɨɧɮɿɞɟɧɰɿɣɧɢɣ ɿɧɬɟɪɜɚɥ (95%). Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɭ ɬɪɶɨɯ ɧɟɡɚɥɟɠɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɚɯ 
ɩɨ 50 ɧɚɫɿɧɢɧ ɭ ɤɨɠɧɨɦɭ ɜɚɪɿɚɧɬɿ. Ɂɧɚɱɢɦɿ ɜɿɞɦɿɧɧɨɫɬɿ ɦɿɠ ɤɨɧɬɪɨɥɟɦ ɿ ɨɛɪɨɛɥɟɧɢɦɢ 
ɜɚɪɿɚɧɬɚɦɢ ɨɰɿɧɸɜɚɥɢ ɭ t-ɬɟɫɬɿ (p< 0.05). Ⱦɥɹ ɪɨɡɪɚɯɭɧɤɿɜ ɬɚ ɩɨɛɭɞɨɜɢ ɝɪɚɮɿɤɿɜ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɩɪɨɝɪɚɦɧɟ ɨɛɥɚɞɧɚɧɧɹ “MicrosoftExcel”. 

Ɋɟɡɭɥɶɬɚɬɢ ɬɚ ʀɯ ɨɛɝɨɜɨɪɟɧɧɹ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɚɧɬɚɝɨɧɿɫɬɢɱɧɨʀ ɚɤɬɢɜɧɨɫɬɿ ɲɬɚɦɭ  L. 

plantarum  Ɉɇɍ 12 ɩɨɤɚɡɚɥɨ, ɳɨ ɜɿɧ ɩɪɨɹɜɥɹє ɿɧɝɿɛɭɜɚɥɶɧɭ ɞɿɸ ɧɚ ɜɫɿ ɬɟɫɬ-ɲɬɚɦɢ 
ɮɿɬɨɩɚɬɨɝɟɧɿɜ ɿ ɍɉɆ. 

Ɍɚɤ ɫɥɚɛɤɭ ɚɧɬɚɝɨɧɿɫɬɢɱɧɭ ɚɤɬɢɜɧɿɫɬɶ (ɡɨɧɚ ɡɚɬɪɢɦɤɢ ɪɨɫɬɭ ɞɨ 7 ɦɦ) L. plantarum  Ɉɇɍ 
12   ɜɢɹɜɢɜ  ɞɨ A. vitis MR1 (ONU), A. vitis UA6 (ONU), Erwinia carotovora ZM1, Ralstonia 

solanacearum B-1109-UCM. ɉɨɦɿɪɧɭ ɚɧɬɚɝɨɧɿɫɬɢɱɧɭ ɚɤɬɢɜɧɿɫɬɶ (ɡɨɧɚ ɡɚɬɪɢɦɤɢ ɪɨɫɬɭ ɞɨ 13 
ɦɦ) – ɩɨ ɜɿɞɧɨɲɟɧɧɸ ɞɨ  A. tumefaciens ɋ58, A. vitis 379, A. rhizogenes 15834. 

Ɉɛɪɨɛɤɚ ɧɚɫɿɧɧɹ ɬɟɫɬ-ɪɨɫɥɢɧ ɛɚɤɬɟɪɿɹɦɢ ɲɬɚɦɚ L. plantarum Oɇɍ 12, ɜɢɪɨɳɟɧɢɦɢ ɧɚ 
ɫɟɪɟɞɨɜɢɳɚɯ ɪɿɡɧɨɝɨ ɫɤɥɚɞɭ, ɩɪɢɡɜɨɞɢɥɨ ɞɨ ɩɨɤɪɚɳɟɧɧɹ ʀɯ ɩɪɨɪɨɫɬɚɧɧɹ. ɉɪɢ ɤɭɥɶɬɢɜɭɜɚɧɧɿ 
Lactobacillus plantarum Ɉɇɍ 12 ɭ ɠɢɜɢɥɶɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɞɨ ɫɤɥɚɞɭ ɹɤɨɝɨ ɜɯɨɞɢɥɢ: 
ɞɪɿɠɞɠɨɜɢɣ ɟɤɫɬɪɚɤɬ, ɆɉȻ, ɩɟɩɬɨɧ, ɝɥɸɤɨɡɚ, ɤɚɡɟʀɧ, MРSЇ4, MЧSЇ4 ɬɚ ɩɨɞɚɥɶɲɿɣ ɨɛɪɨɛɰɿ 
ɧɚɫɿɧɧɹ ɩɲɟɧɢɰɿ ɫɭɫɩɟɧɡɿєɸ ɥɚɤɬɨɛɚɰɢɥ, ɛɭɥɨ ɜɢɹɜɥɟɧɚ ɫɬɢɦɭɥɸɸɱɚ ɚɤɬɢɜɧɿɫɬɶ ɲɬɚɦɭ ɧɚ 
ɪɨɡɜɢɬɨɤ ɪɨɫɥɢɧ. Ⱦɨɜɠɢɧɚ ɤɨɪɟɧɿɜ, ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɧɚɫɿɧɧɹɦ ɳɨ ɜɢɪɨɳɭɜɚɥɨɫɶ ɛɟɡ ɨɛɪɨɛɤɢ L. 

plantarum Ɉɇɍ 12, ɛɭɥɚ ɛɿɥɶɲɨɸ ɧɚ 34,2%, ɫɬɟɛɟɥ ɧɚ 35,3%. ɉɪɢ ɤɭɥɶɬɢɜɭɜɚɧɧɿ L. plantarum 

Ɉɇɍ 12 ɭ ɠɢɜɢɥɶɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɞɨ ɫɤɥɚɞɭ ɹɤɨɝɨ ɜɯɨɞɢɥɢ: ɞɪɿɠɞɠɨɜɢɣ ɟɤɫɬɪɚɤɬ, ɝɥɸɤɨɡɚ, 
ɤɚɡɟʀɧ, ɰɢɬɪɚɬ  ɚɦɨɧɿɸ, CH3CЇЇІК, MРSЇ4, MЧSЇ4, FОSЇ4 ɬɚ ɩɨɞɚɥɶɲɿɣ ɨɛɪɨɛɰɿ ɧɚɫɿɧɧɹ 
ɤɪɟɫ-ɫɚɥɚɬɭ ɫɭɫɩɟɧɡɿєɸ ɥɚɤɬɨɛɚɰɢɥ, ɛɭɥɨ ɜɢɹɜɥɟɧɚ ɫɬɢɦɭɥɸɸɱɚ ɚɤɬɢɜɧɿɫɬɶ ɲɬɚɦɭ ɧɚ 
ɪɨɡɜɢɬɨɤ ɩɚɪɨɫɬɤɿɜ ɬɚ ɤɨɪɟɧɟɜɨʀ ɫɢɫɬɟɦɢ ɤɪɟɫ-ɫɚɥɚɬɭ. Ⱦɨɜɠɢɧɚ ɤɨɪɟɧɿɜ, ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ 
ɧɚɫɿɧɧɹɦ ɳɨ ɜɢɪɨɳɭɜɚɥɨɫɶ ɛɟɡ ɨɛɪɨɛɤɢ L. plantarum Ɉɇɍ 12, ɛɭɥɚ ɛɿɥɶɲɨɸ ɧɚ 34,5%, ɫɬɟɛɟɥ 
ɧɚ 42,7%. əɤɳɨ ɩɨɪɿɜɧɸɜɚɬɢ ɦɨɪɮɨɥɨɝɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɭ ɜɿɞɫɨɬɤɚɯ ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɧɟɝɚɬɢɜɧɢɦ 
ɤɨɧɬɪɨɥɟɦ – ɜɢɦɨɱɭɜɚɧɧɹɦ ɧɚɫɿɧɧɹ ɭ ɜɨɞɿ, ɬɨ ɜɿɞɫɨɬɤɢ ɩɨɤɪɚɳɟɧɧɹ ɞɨɪɿɜɧɸɜɚɥɢ 13,0 – 42,7% 

ɭ ɤɪɟɫ-ɫɚɥɚɬɚ ɿ  13,0 – 35,3% ɭ ɩɲɟɧɢɰɿ. Ɂɚɝɚɥɨɦ ɨɛɪɨɛɤɢ ɥɚɤɬɨɛɚɰɢɥɚɦɢ ɧɚɣɛɿɥɶɲ ɩɨɡɢɬɢɜɧɨ 
ɜɿɞɨɛɪɚɠɚɥɢɫɹ ɧɚ ɞɨɜɠɢɧɿ ɤɨɪɟɧɿɜ ɩɚɪɨɫɬɤɿɜ ɩɲɟɧɢɰɿ – ɜɿɞ 23,7 ɞɨ 34,2%.  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɨɤɚɡɚɧɨ, ɳɨ ɨɛɪɨɛɤɚ ɧɚɫɿɧɧɹ ɫɭɫɩɟɧɡɿєɸ ɛɚɤɬɟɪɿɣ L. plantarum Ɉɇɍ 12 – 

ɩɨɡɢɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ ɪɨɡɜɢɬɨɤ ɪɨɫɥɢɧ ɤɪɟɫ-ɫɚɥɚɬɭ ɬɚ ɩɲɟɧɢɰɿ ɧɚ ɩɨɱɚɬɤɨɜɢɯ ɟɬɚɩɚɯ 
ɜɟɝɟɬɚɰɿɣɧɨɝɨ ɩɟɪɿɨɞɭ.  
 

Ʌіɬɟɪɚɬɭɪɚ 
1. Ɋɨɣ Ⱥ.Ⱥ. ɢ ɞɪɭɝɢɟ ȼɥɢɹɧɢɟ ɛɚɤɬɟɪɢɣ ɪɨɞɚ  Bacillus ɧɚ ɜɨɡɛɭɞɢɬɟɥɹ ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ ɪɚɤɚ 

ɬɨɦɚɬɨɜ// Ɇɿɤɪɨɛɿɨɥɨɝɿɱɧɢɣ ɠɭɪɧɚɥ.- 2012.- Ɍ.74 (№5).- ɋ.74-80 

2. 2.ɋɨɥɨɜɶɟɜɚ ɂ.ȼ., ɢ ɞɪɭɝɢɟ ɂɡɭɱɟɧɢɟ ɛɢɨɥɨɝɢɟɫɤɢɯ ɫɜɨɣɫɬɜ ɧɨɜɵɯ ɲɬɚɦɦɨɜ ɪɨɞɚ 
Lactobacillus// ȼɟɫɬɧɢɤ ɇɢɠɟɝɨɪɨɞɫɤɨɝɨ ɍɧɢɜɟɪɫɢɬɟɬɚ ɢɦ.ɇ.ɂ.Ʌɨɛɚɱɟɜɫɤɨɝɨ.– 2010.–
C.35. 

3. GoffinP. etall Understanding the physiology of Lactobacillus plantarum at zero growth // 

Molecular Systems Biology.-2010.-Vol.6.- P.413 

4. Gupta G., et all Plant Growth Promoting Rhizobacteria (PGPR): Current and Future 

Prospects for Development of Sustainable Agriculture// J. Microbial & Biochemical 

Technology.- 2015. Vol. 7 (2).- P.96-102 

5. The Food and Drug Administration (FDA) Notice No. GRN 000378. Дȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫЖ 
http://www.fda.gov/Food/Ingredients/Packaging/Labeling/GRAS/NoticeInventory/ucm300511.h

tm 

 



Biotechnology for agriculture and environmental protection  
   

 

 
September 07

th
 - 10th, 2016 

Odessa, Ukraine 
101 

ȱɜɚɧɢɰɹ ȼ.Ɉ., Ƚɭɞɡɟɧɤɨ Ɍ.ȼ., Ƚɨɪɲɤɨɜɚ Ɉ.Ƚ., ȼɨɥɸɜɚɱ Ɉ.ȼ., Ȼєɥɹєɜɚ Ɍ.Ɉ., Кɨɧɭɩ ȱ.ɉ. 
Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȱ.ȱ. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

 

КɈɆɉɅȿКɋɇɂɃ ȻȱɈɉРȿɉȺРȺɌ ȾɅə ɈɑɂɋɌКɂ ɉРɂȻȿРȿɀɇɈȽɈ ɆɈРɋɖКɈȽɈ 
ɋȿРȿȾɈȼɂɓȺ ɌȺ ȽРɍɇɌɍ ȼȱȾ ɒɂРɈКɈȽɈ ɋɉȿКɌРȺ ɁȺȻРɍȾɇɘȼȺɑȱȼ 

 

Developed on the basis of non-pathogenic strains of P. fluorescens, P. maltophilia, P. cepacia, B. 

megaterium - antagonists of pathogenic bacteria to the biological product of complex action. The 

optimum conditions of cultivation of microorganisms, nutrient medium, sorbents (natural and 

sвntСОtТМ tвpО “АII”) Пor tСО ТmmoЛТХТгКtТon oП МОХХs oП mТМroorРКnТsms. TСО ЛТoХoРТМКХ proНuМt СКs 
been successfully tested in the purification of the contaminated sites of soil Zmiinyi island (the 

degree of purification was 90% when the initial concentration of petroleum products 15-42 g/kg 

soil) and is suitable for use in an immobilized state on synthetic media like the WII for remediation 

of coastal marine recreational zone and zone psammocontour contaminated with oil products, 

synthetic surface-active substances, ions of heavy metals and sanitary indicative of pathogenic and 

conditionally pathogenic bacteria. 

 

ɋɭɱɚɫɧɢɦ ɟɤɨɛɟɡɩɟɱɧɢɦ ɿ ɟɤɨɧɨɦɿɱɧɨ ɜɢɝɿɞɧɢɦ ɫɩɨɫɨɛɨɦ ɨɱɢɫɬɤɢ ɧɚɜɤɨɥɢɲɧɶɨɝɨ 
ɫɟɪɟɞɨɜɢɳɚ ɜɿɞ ɬɨɤɫɢɱɧɢɯ ɯɿɦɿɱɧɢɯ (ɧɚɮɬɨɩɪɨɞɭɤɬɢ, ɿɨɧɢ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ (ȱȼɆ), ɫɢɧɬɟɬɢɱɧɿ 
ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɿ ɪɟɱɨɜɢɧɢ (ɉȺɊ)) ɿ ɛɿɨɥɨɝɿɱɧɢɯ ɡɚɛɪɭɞɧɸɜɚɱɿɜ ɡɚɥɢɲɚєɬɶɫɹ 
ɛɿɨɬɟɯɧɨɥɨɝɿɱɧɢɣ ɫɩɨɫɿɛ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɛɿɨɩɪɟɩɚɪɚɬɿɜ ɧɚ ɨɫɧɨɜɿ ɧɟɩɚɬɨɝɟɧɧɢɯ ɲɬɚɦɿɜ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. ȼɿɞɨɦɿ ɫɤɥɚɞɟɧɿ ɧɚ ɨɫɧɨɜɿ ɦɨɧɨɤɭɥɶɬɭɪ ɛɿɨɩɪɟɩɚɪɚɬɢ: ɉɭɬɢɞɨɣɥ ɡɚ ɚɜɬ.. 
ɫɜɿɞ. № 1076446 (1982),  № 1428809 (1988),  Ȼɿɨɩɪɢɧ (Ɉɥɟɜɨɪɢɧ) Ɍɍ 11279895-12-22-92 ɡɚ 
ɚɜɬ. ɫɜɿɞ. № 2014286 (1994), ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ  ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞɢ ɿ ɝɪɭɧɬɭ ɜɿɞ ɨɪɝɚɧɿɱɧɢɯ 
ɡɚɛɪɭɞɧɟɧɶ [1,  2]. Ɉɫɧɨɜɧɢɦ ʀɯ ɧɟɞɨɥɿɤɨɦ є ɨɤɢɫɧɟɧɧɹ ɜ ɩɟɪɟɜɚɠɧɿɣ ɛɿɥɶɲɨɫɬɿ ɨɤɪɟɦɢɯ 
ɫɤɥɚɞɨɜɢɯ ɧɚɮɬɢ ɿ ɧɟɦɨɠɥɢɜɿɫɬɶ ɡɞɿɣɫɧɟɧɧɹ ɞɟɬɨɤɫɢɤɚɰɿʀ ɡɚɛɪɭɞɧɟɧɨɝɨ ɨɛ’єɤɬɚ ɡ ɜɦɿɫɬɨɦ 
ȱȼɆ ɨɞɧɨɱɚɫɧɨ. ȼɿɞɨɦɢɣ “ɋɩɨɫɨɛ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɨɬ ɢɨɧɨɜ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ: ɰɢɧɤɚ, ɤɚɞɦɢɹ ɢ ɫɜɢɧɰɚ“ ɩɨ 
ɉɚɬɟɧɬɭ RU № 2216525, ɨɩɭɛɥ. 20.11.2003, Ȼɸɥ. № 26, ɡɝɿɞɧɨ ɡ ɹɤɢɦ ɨɱɢɫɬɤɭ ɜɨɞɢ 
ɡɞɿɣɫɧɸɸɬɶ ɡɚ ɩɪɢɫɭɬɧɨɫɬɿ ɛɚɤɬɟɪɿɚɥɶɧɨʀ ɫɭɦɿɲɿ ɪɨɞɨɤɨɤɿɜ, ɹɤɚ ɦɿɫɬɢɬɶ ɲɿɫɬɶ ɲɬɚɦɿɜ 
Rhodococcus ruber – ɂɗȽɆ Ⱥɋ 219, ɂɗȽɆ Ⱥɋ 220, ɂɗȽɆ Ⱥɋ 221, ɂɗȽɆ Ⱥɋ 222, ɂɗȽɆ 
Ⱥɋ 338, ɂɗȽɆ Ⱥɋ 347. ɇɟɞɨɥɿɤɨɦ ɜɿɞɨɦɨɝɨ ɫɩɨɫɨɛɭ є: ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ 
ɲɬɚɦɿɜ ɛɚɤɬɟɪɿɣ, ɳɨ ɧɚɥɟɠɚɬɶ ɞɨ ɭɦɨɜɧɨ ɩɚɬɨɝɟɧɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. ȼɨɞɚ ɧɟ ɨɱɢɳɭєɬɶɫɹ 
ɜɿɞ ȱȼɆ, ɳɨ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɚɧɿɨɧɧɿɣ ɮɨɪɦɿ, ɜɿɞ ɯɪɨɦɭ (VI) ɡɨɤɪɟɦɚ.  

Ɇɟɬɚ ɪɨɛɨɬɢ – ɪɨɡɪɨɛɢɬɢ ɧɨɜɢɣ ɤɨɦɩɥɟɤɫɧɢɣ ɛɿɨɩɪɟɩɚɪɚɬ ɞɥɹ ɨɱɢɫɬɤɢ ɩɪɢɛɟɪɟɠɧɨɝɨ 
ɦɨɪɫɶɤɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɬɚ ʉɪɭɧɬɭ ɜɿɞ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ ɡɚɛɪɭɞɧɸɜɚɱɿɜ. 

Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɡɚɡɧɚɱɟɧɨʀ ɦɟɬɢ ɧɟɨɛхɿɞɧɨ ɛɭɥɨ ɜɢɪɿɲɢɬɢ ɧɚɫɬɭɩɧɿ ɡɚɜɞɚɧɧɹ: 

ɡɚɩɪɨɩɨɧɭɜɚɬɢ ɭ ɫɤɥɚɞɿ ɛɿɨɩɪɟɩɚɪɚɬɭ ɿɡɨɥɶɨɜɚɧɿ ɿɡ ɩɪɢɪɨɞɧɢɯ ɞɠɟɪɟɥ ɲɬɚɦɢ ɛɚɤɬɟɪɿɣ, ɹɤɿ є 
ɧɟɩɚɬɨɝɟɧɧɢɦɢ ɿ ɜɨɥɨɞɿɸɬɶ ɩɨɥɿɮɭɧɤɰɿɨɧɚɥɶɧɨɸ ɞɿєɸ - ɞɟɝɪɚɞɭɸɱɨɸ ɳɨɞɨ ɩɨɥɸɬɚɧɬɿɜ 
ɨɪɝɚɧɿɱɧɨʀ ɩɪɢɪɨɞɢ, ɫɨɪɛɰɿɣɧɨɸ ɬɚ ɚɤɭɦɭɥɸɸɱɨɸ ɩɨ ɜɿɞɧɨɲɟɧɧɸ ɞɨ ȱȼɆ (ɯɪɨɦ, ɫɜɢɧɟɰɶ, 
ɤɚɞɦɿɣ ɬɨɳɨ), ɚɧɬɚɝɨɧɿɫɬɢɱɧɨɸ ɳɨɞɨ ɧɚɣɛɿɥɶɲ ɪɨɡɩɨɜɫɸɞɠɟɧɢɯ ɩɚɬɨɝɟɧɧɢɯ ɬɚ ɭɦɨɜɧɨ-

ɩɚɬɨɝɟɧɧɢɯ ɛɚɤɬɟɪɿɣ; ɩɿɞɿɛɪɚɬɢ ɨɩɬɢɦɚɥɶɧɿ ɭɦɨɜɢ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɫɤɥɚɞ 
ɠɢɜɢɥɶɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɬɚ ɟɤɨɥɨɝɿɱɧɨ ɛɟɡɩɟɱɧɿ ɩɪɢɪɨɞɧɿ ɬɚ ɫɢɧɬɟɬɢɱɧɿ ɧɨɫɿʀ ɞɥɹ 
ɿɦɦɨɛɿɥɿɡɚɰɿʀ ɧɚ ɧɢɯ ɤɥɿɬɢɧ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ-ɞɟɫɬɪɭɤɬɨɪɿɜ. 

Ɉɫɨɛɥɢɜɿɫɬɸ ɛɿɨɩɪɟɩɚɪɚɬɭ, ɫɤɥɚɞɟɧɨɝɨ ɧɚ ɨɫɧɨɜɿ ɱɨɬɢɪɶɨɯ ɛɿɨɯɿɦɿɱɧɨ-ɚɤɬɢɜɧɢɯ 
ɫɨɥɟɫɬɿɣɤɢɯ ɲɬɚɦɿɜ ɛɚɤɬɟɪɿɣ Pseudomonas fluorescens, Pseudomonas maltophilia, Pseudomonas 

cepacia, Bacillus megaterium, є ɣɨɝɨ ɩɨɥɿɮɭɧɤɰɿɨɧɚɥɶɧɿɫɬɶ ɬɚ ɜɢɹɜɥɟɧɧɹ ɚɧɬɚɝɨɧɿɫɬɢɱɧɨʀ ɞɿʀ ɩɨ 
ɜɿɞɧɨɲɟɧɧɸ ɞɨ ɛɿɨɥɨɝɿɱɧɢɯ ɡɚɛɪɭɞɧɸɜɚɱɿɜ ɡ ɪɿɡɧɨɜɢɞɭ ɧɚɣɩɨɲɢɪɟɧɿɲɢɯ ɫɚɧɿɬɚɪɧɨ-

ɩɨɤɚɡɨɜɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ (ȼ. subtilis, Ɇ. luteus, E. ɫoli ɬɨɳɨ),  ɳɨ ɪɨɡɲɢɪɸє ɦɟɠɿ ɣɨɝɨ 
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ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɥɹ ɜɿɞɧɨɜɥɟɧɧɹ ɪɟɤɪɟɚɰɿɣɧɢɯ ɦɨɪɫɶɤɢɯ ɡɨɧ. ɋɢɧɟɪɝɟɬɢɱɧɨ ɞɿɸɱɚ ɛɚɤɬɟɪɿɚɥɶɧɚ 
ɚɫɨɰɿɚɰɿɹ ɩɪɢ ɜɢɝɨɬɨɜɥɟɧɧɿ ɛɿɨɩɪɟɩɚɪɚɬɭ ɧɟ ɩɨɬɪɟɛɭє ɞɨɞɚɬɤɨɜɢɯ ɭɦɨɜ ɚɟɪɚɰɿʀ, ɤɭɥɶɬɢɜɭєɬɶɫɹ 
ɭ ɠɢɜɢɥɶɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɡ ɨɩɬɢɦɚɥɶɧɢɦ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ Ʉɚɪɛɨɧɭ ɿ ɇɿɬɪɨɝɟɧɭ Д3Ж ɞɥɹ 
ɩɪɨɞɭɤɭɜɚɧɧɹ ɟɤɡɨɝɟɧɧɢɯ ɛɿɨɫɭɪɮɚɤɬɚɧɬɿɜ. Ȼɚɤɬɟɪɿʀ ɿɦɦɨɛɿɥɿɡɭɸɬɶ ɧɚ ɛɿɨɥɨɝɿɱɧɨ ɩɨɡɢɬɢɜɧɢɯ 
ɧɨɫɿɹɯ - ɫɨɪɛɟɧɬɚɯ ɩɪɢɪɨɞɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ - ɬɢɪɫɿ, ɬɨɪɮɿ, ɯɿɬɨɡɚɧɿ, ɦɭɲɥɿ). ȱɦɦɨɛɿɥɿɡɚɰɿɹ 
ɫɩɪɢɹє ɬɪɢɜɚɥɿɲɿɣ ɠɢɬɬєɡɞɚɬɧɨɫɬɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɭ ɩɪɢɪɨɞɧɢɯ ɭɦɨɜɚɯ ɿɡ ɡɛɟɪɟɠɟɧɧɹɦ ʀɯ 
ɩɨɥɿɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɞɿʀ  ɳɨɞɨ ɡɚɛɪɭɞɧɸɜɚɱɿɜ ɪɿɡɧɨʀ ɩɪɢɪɨɞɢ. 

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɿɞɬɜɟɪɞɠɟɧɨ: ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɚɫɨɰɿɚɰɿʀ, ɫɤɥɚɞɟɧɨʀ ɿɡ ɫɭɫɩɟɧɡɿɣ 
ɛɚɤɬɟɪɿɚɥɶɧɢɯ ɤɭɥɶɬɭɪ Ɋ. fluorescens, P. maltophilia, P. cepacia, B. megaterium,  ɜɡɹɬɢɯ ɭ 
ɨɞɧɚɤɨɜɨɦɭ ɨɛ’єɦɧɨɦɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ, ʀɯ ɩɨɜɟɪɯɧɟɜɿ ɜɥɚɫɬɢɜɨɫɬɿ ɭ ɫɩɟɰɿɚɥɶɧɨ ɩɿɞɿɛɪɚɧɨɦɭ 
ɨɪɝɚɧɨ-ɦɿɧɟɪɚɥɶɧɨɦɭ ɠɢɜɢɥɶɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɩɨɥɿɩɲɭɸɬɶɫɹ ɩɨɪɿɜɧɹɧɨ ɡ ɩɨɜɟɪɯɧɟɜɢɦɢ 
ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɫɭɫɩɟɧɡɿɣ ɨɤɪɟɦɢɯ ɲɬɚɦɿɜ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. ȿɦɭɥɶɝɭɜɚɥɶɧɿ ɜɥɚɫɬɢɜɨɫɬɿ 
ɫɭɩɟɪɧɚɬɚɧɬɿɜ, ɨɰɿɧɟɧɿ ɡɚ ɿɧɞɟɤɫɨɦ ɟɦɭɥɶɝɭɜɚɧɧɹ (ȿ24, %), ɜɢɫɨɤɿ (з75%). 

Ɉɬɠɟ, ɪɨɡɪɨɛɥɟɧɨ ɛɿɨɩɪɟɩɚɪɚɬ ɤɨɦɩɥɟɤɫɧɨʀ ɞɿʀ ɧɚ ɨɫɧɨɜɿ ɧɟɩɚɬɨɝɟɧɧɢɯ ɲɬɚɦɿɜ P. 

fluorescens, P. maltophilia, P. cepacia, B. megaterium – ɚɧɬɚɝɨɧɿɫɬɿɜ ɩɚɬɨɝɟɧɧɢɯ ɛɚɤɬɟɪɿɣ. 
Ȼɿɨɩɪɟɩɚɪɚɬ ɩɪɢɞɚɬɧɢɣ ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞɢ ɬɚ ɝɪɭɧɬɭ ɜɿɞ ɧɚɮɬɨɩɪɨɞɭɤɬɿɜ, ɿɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ. 
ɉɿɞɿɛɪɚɧɨ ɨɩɬɢɦɚɥɶɧɿ ɭɦɨɜɢ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɫɤɥɚɞ ɠɢɜɢɥɶɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 
ɬɚ ɫɨɪɛɟɧɬɢ (ɩɪɢɪɨɞɧɿ ɬɚ ɫɢɧɬɟɬɢɱɧɿ ɬɢɩɭ “ȼȱȲ”) ɞɥɹ ɿɦɦɨɛɿɥɿɡɚɰɿʀ ɤɥɿɬɢɧ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. 
ɉɿɞɬɜɟɪɞɠɟɧɨ ɟɮɟɤɬɢɜɧɿɫɬɶ ɩɨɥɿɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɞɿʀ ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɨɝɨ ɛɿɨɩɪɟɩɚɪɚɬɭ ɧɚ 
ɨɫɧɨɜɿ ɫɢɧɟɪɝɟɬɢɱɧɨ ɞɿɸɱɨʀ ɚɫɨɰɿɚɰɿʀ ɜɢɤɨɪɢɫɬɚɧɢɯ ɧɟɩɚɬɨɝɟɧɧɢɯ ɲɬɚɦɿɜ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ 
ɞɥɹ ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɛɿɨɬɟɯɧɨɥɨɝɿɱɧɨʀ ɨɱɢɫɬɤɢ ɩɪɢɛɟɪɟɠɧɢɯ ɦɨɪɫɶɤɢɯ ɜɨɞ (ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ȼȱɃ ɡ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɦɢ ɧɚ ɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ) ɬɚ ʉɪɭɧɬɭ ɜɿɞ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ 
ɡɚɛɪɭɞɧɸɜɚɱɿɜ. Ȼɿɨɩɪɟɩɚɪɚɬ ɩɪɨɣɲɨɜ ɭɫɩɿɲɧɿ ɜɢɩɪɨɛɨɜɭɜɚɧɧɹ ɩɪɢ ɨɱɢɫɬɰɿ  
ɧɚɮɬɨɡɚɛɪɭɞɧɟɧɢɯ ɞɿɥɹɧɨɤ ɝɪɭɧɬɭ ɨɫɬɪɨɜɚ Ɂɦɿʀɧɢɣ (ɫɬɭɩɿɧɶ ɨɱɢɫɬɤɢ ɫɤɥɚɜ 90% ɩɪɢ ɜɢɯɿɞɧɿɣ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɧɚɮɬɨɩɪɨɞɭɤɬɿɜ 15-42 ɝ/ɤɝ ʉɪɭɧɬɭ Д4Ж) ɿ ɪɟɦɟɞɿɚɰɿʀ ɪɟɤɪɟɚɰɿɣɧɨʀ ɩɪɢɛɟɪɟɠɧɨʀ 
ɦɨɪɫɶɤɨʀ ɡɨɧɢ ɿ ɡɨɧɢ ɩɫɚɦɨɤɭɧɬɭɪɭ, ɡɚɛɪɭɞɧɟɧɨʀ ɧɚɮɬɨɩɪɨɞɭɤɬɚɦɢ, ɫɢɧɬɟɬɢɱɧɢɦɢ 
ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ, ɿɨɧɚɦɢ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ (ɩɟɪɟɜɚɠɧɨ ɯɪɨɦɨɦ Д5Ж, ɦɿɞɞɸ, 
ɰɢɧɤɨɦ) ɬɚ ɫɚɧɿɬɚɪɧɨ-ɩɨɤɚɡɨɜɢɦɢ ɩɚɬɨɝɟɧɧɢɦɢ ɬɚ ɭɦɨɜɧɨ-ɩɚɬɨɝɟɧɧɢɦɢ ɛɚɤɬɟɪɿɹɦɢ. 
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ɂɧɫɬɢɬɭɬ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɢ ɜɢɪɭɫɨɥɨɝɢɢ ɢɦ. Ⱦ. Ʉ.Ɂɚɛɨɥɨɬɧɨɝɨ ɇȺɇ ɍɤɪɚɢɧɵ, Ʉɢɟɜ, ɍɤɪɚɢɧɚ  

 

ɋɌРȺɌȿȽɂə ɋɈɁȾȺɇɂə ɉɈɅɂɎɍɇКɐɂɈɇȺɅɖɇɕɏ ȻɂɈɉРȿɉȺРȺɌɈȼ 
ɇɈȼɈȽɈ ɉɈКɈɅȿɇɂə  ɇȺ ɈɋɇɈȼȿ ɆȿɌȺȻɈɅɂɌɈȼ ɉɈɑȼȿɇɇɕɏ 

ɋɌРȿɉɌɈɆɂɐȿɌɈȼ 
 

The strategy to creation of new environmentally friendly multifunctional metabolitic bioformulations of  

the new generation, which combine the properties of biological control of plant pathogens with the ability 

to activate the plant immunity  and optimize their hormonal balance have been substantiated theoretically 

and confirmed experimentally. Under conditions of bioformulations application the plant resistance to 

biotic and abiotic stresses enhanced, the yield increases, its quality improves and growth of 

microorganisms in the root zone is activated. 

ɋɨɜɪɟɦɟɧɧɨɟ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɜɫё ɱɚɳɟ ɨɪɢɟɧɬɢɪɭɟɬɫɹ ɧɚ  
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɯ  ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɟɩɚɪɚɬɨɜ ɤɚɤ ɞɥɹ ɩɨɜɵɲɟɧɢɹ  
ɭɪɨɠɚɹ, ɬɚɤ ɞɥɹ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ ɨɬ ɮɢɬɨɩɚɬɨɝɟɧɨɜ ɢ ɜɪɟɞɢɬɟɥɟɣ. Ɉɫɧɨɜɧɨɣ ɫɬɪɚɬɟɝɢɟɣ 
ɫɨɡɞɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɟɩɚɪɚɬɨɜ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɹɜɥɹɟɬɫɹ  ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ ɢɯ ɞɟɣɫɬɜɢɹ 
ɧɚ ɢɧɞɭɤɰɢɸ ɫɢɫɬɟɦɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɫɬɟɧɢɣ ɤ ɛɢɨɬɢɱɟɫɤɢɦ ɢ ɚɛɢɨɬɢɱɟɫɤɢɦ ɫɬɪɟɫɫɚɦ, 
ɜɤɥɸɱɟɧɢɟ ɦɧɨɝɨɭɪɨɜɧɟɜɵɯ ɦɟɯɚɧɢɡɦɨɜ ɚɞɚɩɬɢɜɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɪɚɫɬɟɧɢɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ  
ɪɚɫɤɪɵɬɶ ɢɯ ɛɢɨɥɨɝɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ, ɡɚɥɨɠɟɧɧɵɣ ɫɟɥɟɤɰɢɨɧɧɵɦɢ ɦɟɬɨɞɚɦɢ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɡɞɚɧɢɟ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɟɩɚɪɚɬɨɜ ɤɨɦɩɥɟɤɫɧɨɝɨ ɞɟɣɫɬɜɢɹ ɹɜɥɹɟɬɫɹ 
ɚɤɬɭɚɥɶɧɵɦ.  

ɉɟɪɫɩɟɤɬɢɜɧɵɦɢ ɩɪɨɞɭɰɟɧɬɚɦɢ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ ɦɟɬɚɛɨɥɢɬɨɜ ɞɥɹ ɛɢɨɤɨɧɬɪɨɥɹ 
ɱɢɫɥɟɧɧɨɫɬɢ ɮɢɬɨɩɚɬɨɝɟɧɨɜ ɢ ɪɟɝɭɥɹɰɢɢ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ ɹɜɥɹɸɬɫɹ ɩɨɱɜɟɧɧɵɟ 
ɫɬɪɟɩɬɨɦɢɰɟɬɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɲɢɪɨɤɨɝɨ ɫɤɪɢɧɢɝɚ ɧɚɦɢ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɜɵɫɨɤɨɚɤɬɢɜɧɵɟ 
ɚɧɬɚɝɨɧɢɫɬɵ ɮɢɬɨɩɚɬɨɝɟɧɧɵɯ ɝɪɢɛɨɜ, ɛɚɤɬɟɪɢɣ ɢ ɧɟɦɚɬɨɞ. ɇɚ ɨɫɧɨɜɟ ɦɟɬɚɛɨɥɢɬɨɜ ɷɬɢɯ 
ɲɬɚɦɦɨɜ ɫɨɡɞɚɧɵ ɧɨɜɵɟ ɛɢɨɩɪɟɩɚɪɚɬɵ: Ⱥɜɟɪɤɨɦ (ɩɪɨɞɭɰɟɧɬ Streptomyces avermitilis ɂɆȼ 
Ⱥɫ-5015), Ⱥɜɟɪɤɨɦ ɧɨɜɚ (Ⱥɜɟɪɤɨɦ + ɯɢɬɨɡɚɧ), ȼɢɨɥɚɪ (ɩɪɨɞɭɰɟɧɬ S. violaceus ɂɆȼ Ⱥɫ-5027) 

ɢ Ɏɢɬɨɜɢɬ (ɩɪɨɞɭɰɟɧɬ S. netropsis ɂɆȼ Ⱥɫ-5025 ). 

Ʉɚɤ ɩɨɤɚɡɚɥɢ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɫɨɫɬɚɜɟ ɩɪɟɩɚɪɚɬɨɜ ɨɛɧɚɪɭɠɟɧɵ 
ɚɧɬɢɛɢɨɬɢɤɢ ɚɧɬɢɩɚɪɚɡɢɬɚɪɧɨɝɨ ɞɟɣɫɬɜɢɹ: ɜ Ⱥɜɟɪɤɨɦɟ ɢ Ⱥɜɟɪɤɨɦɟ ɧɨɜɚ ‒ ɦɚɤɪɨɥɢɞɧɵɣ 
ɚɧɬɢɛɢɨɬɢɤ ɚɜɟɪɦɟɤɬɢɧ, ɜ Ɏɢɬɨɜɢɬɟ ‒  ɩɨɥɢɟɧɨɜɵɣ, ɜ ȼɢɨɥɚɪɟ - ɚɧɬɪɚɰɢɤɥɢɧɨɜɵɣ. ɋɥɟɞɭɟɬ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɷɬɢ ɚɧɬɢɛɢɨɬɢɤɢ ɧɟ ɨɤɚɡɵɜɚɥɢ ɜɥɢɹɧɢɹ ɧɚ ɭɫɥɨɜɧɨ-ɩɚɬɨɝɟɧɧɵɟ ɢ ɩɚɬɨɝɟɧɧɵɟ 
ɞɥɹ ɱɟɥɨɜɟɤɚ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ, ɱɬɨ ɢɫɤɥɸɱɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ  ɥɟɤɚɪɫɬɜɟɧɧɨɣ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɢ ɢɯ ɩɪɢɦɟɧɟɧɢɢ. 

Ⱥɧɚɥɢɡɢɪɭɹ ɫɨɫɬɚɜ ɦɟɬɚɛɨɥɢɬɨɜ, ɩɪɨɞɭɰɢɪɭɟɦɵɯ ɜɵɞɟɥɟɧɧɵɦɢ ɲɬɚɦɦɚɦɢ, ɦɵ ɨɛɪɚɳɚɥɢ 
ɜɧɢɦɚɧɢɟ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɧɚ ɬɟ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɟ ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ 
ɢɧɞɭɤɬɨɪɚɦɢ ɩɪɢɨɛɪɟɬёɧɧɨɣ ɫɢɫɬɟɦɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɫɬɟɧɢɣ ɤ ɮɢɬɨɩɚɬɨɝɟɧɚɦ ɢ 
ɚɛɢɨɬɢɱɟɫɤɢɦ ɫɬɪɟɫɫɚɦ. ɋɪɟɞɢ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ ɜɚɠɧɚɹ ɪɨɥɶ ɩɪɢɧɚɞɥɟɠɢɬ 
ɥɢɩɢɞɚɦ. Ɉɧɢ ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ ɤɥɟɬɨɱɧɵɯ ɦɟɦɛɪɚɧ, ɹɜɥɹɸɬɫɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢ ɜɵɝɨɞɧɵɦ 
ɫɭɛɫɬɪɚɬɨɦ ɨɤɢɫɥɟɧɢɹ, ɩɪɨɹɜɥɹɸɬ ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɟ ɫɜɨɣɫɬɜɚ, ɭɱɚɫɬɜɭɸɬ ɜ ɫɢɧɬɟɡɟ 
ɚɧɬɢɛɢɨɬɢɤɨɜ ɢ ɫɚɦɢ ɩɪɨɹɜɥɹɸɬ ɚɧɬɢɦɢɤɪɨɛɧɵɟ ɫɜɨɣɫɬɜɚ. ȼ ɫɩɟɤɬɪɟ ɥɢɩɢɞɨɜ, 
ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ  ɦɟɬɚɛɨɥɢɬɧɵɯ ɩɪɟɩɚɪɚɬɚɯ, ɜɵɹɜɥɟɧɵ ɬɚɤɢɟ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɟ 
ɮɪɚɤɰɢɢ ɤɚɤ ɮɨɫɮɨɥɢɩɢɞɵ, ɫɬɟɪɢɧɵ, ɬɪɢɝɥɢɰɟɪɢɞɵ, ɫɬɟɪɨɥɵ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɥɢɩɢɞɵ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɟɤɭɱɟɫɬɶ ɢ ɩɥɚɫɬɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɟɦɛɪɚɧ ɤɥɟɬɨɤ ɢ ɤɥɟɬɨɱɧɵɯ ɨɪɝɚɧɟɥɥ ɢ 
ɢɝɪɚɸɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɩɪɨɰɟɫɫɟ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɤɥɟɬɤɢ, ɚ ɬɚɤɠɟ ɜ ɡɚɳɢɬɟ ɪɚɫɬɟɧɢɣ ɨɬ 
ɮɢɬɨɩɚɬɨɝɟɧɨɜ. 
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ȼ ɫɨɫɬɚɜ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɛɢɨɩɪɟɩɚɪɚɬɨɜ ɜɯɨɞɹɬ ɬɚɤɠɟ ɮɢɬɨɝɨɪɦɨɧɵ (ɦɤɝ/ɦɥ): ɚɭɤɫɢɧɵ 
(2,7-12,8), ɰɢɬɨɤɢɧɢɧɵ (2,0-135,0), ɝɢɛɛɟɪɟɥɥɢɧɵ (1,0-4,5). ȼ ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɜ 
ɩɪɨɞɭɤɬɚɯ ɩɪɢɫɭɬɫɬɜɨɜɚɥɚ ɚɛɫɰɢɡɨɜɚɹ ɤɢɫɥɨɬɚ (ɧɟ ɛɨɥɟɟ 0,03). ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɜɫɟ ɛɨɥɶɲɟ 
ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɩɨɞɞɟɪɠɢɜɚɸɬ ɦɧɟɧɢɟ ɨ ɬɨɦ, ɱɬɨ ɮɢɬɨɝɨɪɦɨɧɵ ɜɵɫɬɭɩɚɸɬ ɧɟ ɬɨɥɶɤɨ ɤɚɤ 
ɪɟɝɭɥɹɬɨɪɵ ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ ɪɚɫɬɟɧɢɣ, ɧɨ ɬɚɤɠɟ ɢɝɪɚɸɬ ɤɥɸɱɟɜɭ ɪɨɥɶ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɢɦɦɭɧɢɬɟɬɚ, ɜ ɱɚɫɬɧɨɫɬɢ, ɜ ɫɢɧɬɟɡɟ ɷɬɢɥɟɧɚ, ɫɚɥɢɰɢɥɨɜɨɣ, ɠɚɫɦɨɧɨɜɨɣ ɤɢɫɥɨɬ 
ɢ ɞɪ. 

ɇɚɦɢ ɜɩɟɪɜɵɟ ɨɛɧɚɪɭɠɟɧɚ ɫɩɨɫɨɛɧɨɫɬɶ ɢɡɭɱɟɧɧɵɯ ɲɬɚɦɦɨɜ ɫɢɧɬɟɡɢɪɨɜɚɬɶ 
ɢɡɨɩɪɟɧɨɢɞɧɵɟ ɫɨɟɞɢɧɟɧɢɹ, ɬɚɤɢɟ ɤɚɤ ɩɪɟɞɲɟɫɬɜɟɧɧɢɤ ɫɬɟɪɨɢɞɨɜ ɫɤɜɚɥɟɧ ɢ ɩɪɨɞɭɤɬɵ 
ɫɬɟɪɨɢɞɨɝɟɧɟɡɚ ‒ ɯɨɥɟɫɬɟɪɢɧ, ɷɪɝɨɫɬɟɪɢɧ, ɫɢɬɨɫɬɟɪɢɧ, ɫɬɢɝɦɚɫɬɟɪɢɧ, 24-ɟɩɢɛɪɚɫɢɧɨɥɢɞ. ɗɬɢ 
ɫɨɟɞɢɧɟɧɢɹ ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɧɚɦɢ ɦɟɬɚɛɨɥɢɬɧɵɯ ɩɪɟɩɚɪɚɬɨɜ. ɋɬɟɪɨɢɞɵ ɢ ɢɯ 
ɪɟɰɟɩɬɨɪɧɵɟ ɤɨɦɩɥɟɤɫɵ ɚɤɬɢɜɧɨ ɭɱɚɫɬɜɭɸɬ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɫɟɬɢ ɫɢɝɧɚɥɶɧɵɯ ɥɢɩɢɞɧɵɯ 
ɫɢɫɬɟɦ, ɜɥɢɹɸɳɢɯ ɧɚ ɩɪɨɹɜɥɟɧɢɟ ɤɥɟɬɨɱɧɵɯ ɪɟɚɤɰɢɣ ɪɚɫɬɟɧɢɣ ɧɚ ɩɚɬɨɝɟɧɵ, ɬɨ ɟɫɬɶ ɨɧɢ 
ɞɟɣɫɬɜɭɸɬ ɤɚɤ ɢɧɞɭɤɬɨɪɵ ɭɫɬɨɣɱɢɜɨɫɬɢ. 

ɇɚ ɤɥɟɬɨɱɧɨɦ ɭɪɨɜɧɟ ɩɨɞɬɜɟɪɠɞɟɧɚ ɫɩɨɫɨɛɧɨɫɬɶ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɛɢɨɩɪɟɩɚɪɚɬɨɜ 
ɚɤɬɢɜɢɡɢɪɨɜɚɬɶ ɦɟɯɚɧɢɡɦɵ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɪɚɫɬɟɧɢɣ. ɉɪɢ ɩɪɟɞɩɨɫɟɜɧɨɣ ɨɛɪɚɛɨɬɤɟ ɫɟɦɹɧ 
ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ ɫɨɪɬɚ Ƚɪɢɡɨ ɢɫɫɥɟɞɭɟɦɵɦɢ ɛɢɨɩɪɟɩɚɪɚɬɚɦɢ ɡɧɚɱɢɬɟɥɶɧɨ ɜɨɡɪɚɫɬɚɥɚ 
ɚɤɬɢɜɧɨɫɬɶ ɮɟɪɦɟɧɬɚ ɮɟɧɢɥɚɥɚɧɢɧɚɦɢɚɤ-ɥɢɚɡɵ (ɎȺɅ) ɤɚɤ ɧɚ ɩɪɢɪɨɞɧɨɦ ɮɨɧɟ, ɬɚɤ ɢ ɧɚ ɮɨɧɟ 
ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɡɚɪɚɠɟɧɢɹ ɪɚɫɬɟɧɢɣ ɮɭɡɚɪɢɨɡɨɦ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɎȺɅ ɤɚɬɚɥɢɡɢɪɭɟɬ 
ɞɟɡɚɦɢɧɢɪɨɜɚɧɢɟ ɮɟɧɢɥɚɥɚɧɢɧɚ ɜ ɧɚɱɚɥɟ ɮɟɧɢɥɩɪɨɩɚɧɨɢɞɧɨɝɨ ɩɭɬɢ ɫɢɧɬɟɡɚ ɥɢɝɧɢɧɚ, 
ɮɢɬɨɚɥɟɤɫɢɧɨɜ, ɮɥɚɜɨɧɨɢɞɨɜ, ɤɭɦɚɪɨɜɨɣ ɢ ɤɨɪɢɱɧɨɣ ɤɢɫɥɨɬ, ɤɨɬɨɪɵɟ ɭɱɚɫɬɜɭɸɬ ɜ ɡɚɳɢɬɧɵɯ 
ɪɟɚɤɰɢɹɯ ɪɚɫɬɟɧɢɣ ɩɪɨɬɢɜ ɮɢɬɨɩɚɬɨɝɟɧɨɜ. 

ɗɮɮɮɟɤɬɢɜɧɨɫɬɶ ɡɚɳɢɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɛɢɨɩɪɟɩɚɪɚɬɨɜ ɨɬ ɧɟɦɚɬɨɞ ɩɨɞɬɜɟɪɠɞɟɧɚ ɜ ɩɨɥɟɜɵɯ 
ɨɩɵɬɚɯ. Ɍɚɤ, ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɪɚɩɫɚ ɧɚ ɩɪɢɪɨɞɧɨɦ ɮɢɬɨɝɟɥɶɦɢɧɬɧɨɦ ɮɨɧɟ ɩɥɨɬɧɨɫɬɶ 
ɩɨɩɭɥɹɰɢɣ ɤɨɦɩɥɟɤɫɚ ɩɚɪɚɡɢɬɢɱɟɫɤɢɯ ɧɟɦɚɬɨɞ ɧɚ ɤɨɪɧɹɯ ɪɚɫɬɟɧɢɣ ɞɨɫɬɨɜɟɪɧɨ ɭɦɟɧɶɲɚɥɚɫɶ 
ɩɪɢ ɞɟɣɫɬɜɢɹ Ⱥɜɟɪɤɨɦɚ ɜ ɫɪɟɞɧɟɦ ɜ 9,8 ɪɚɡ, Ⱥɜɟɪɤɨɦɚ-ɧɨɜɚ ɢ ȼɢɨɥɚɪɚ - ɜɞɜɨɟ.  

Ɇɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɪɢɡɨɫɮɟɪɧɨɣ ɩɨɱɜɵ ɪɚɫɬɟɧɢɣ, ɨɛɪɚɛɨɬɚɧɧɵɯ ɛɢɨɩɪɟɩɚɪɚɬɦɢ  
ɜɵɹɜɢɥ ɚɤɬɢɜɢɡɚɰɢɸ ɪɚɡɜɢɬɢɹ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɤɨɬɨɪɵɟ ɢɝɪɚɸɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ 
ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɫɨɟɞɢɧɟɧɢɣ ɚɡɨɬɚ, ɮɨɫɮɨɪɚ ɢ ɭɝɥɟɪɨɞɚ (ɩɟɞɨɬɪɨɮɧɵɟ, ɚɦɢɥɨɥɢɬɢɱɟɫɤɢɟ, 
ɚɦɦɨɧɢɮɢɰɢɪɭɸɳɢɟ, ɚɡɨɬɮɢɤɫɢɪɭɸɳɢɟ, ɮɨɫɮɚɬɦɨɛɢɥɢɡɢɪɭɸɳɢɟ, 
ɰɟɥɥɸɥɨɡɨɪɚɡɪɭɲɚɸɳɢɟ) ɜ ɫɪɟɞɧɟɦ ɜ 1,5 ‒ 3,3 ɪɚɡɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ. ɍɜɟɥɢɱɟɧɢɟ 
ɱɢɫɥɟɧɧɨɫɬɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɤɨɪɧɟɜɨɣ ɡɨɧɟ ɪɚɫɬɟɧɢɣ ɜ ɭɫɥɨɜɢɹɯ ɩɪɢɦɟɧɟɧɢɹ 
ɛɢɨɩɪɟɩɚɪɚɬɨɜ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɤɚɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɢɯ ɞɟɣɫɬɜɢɟɦ ɧɚ ɦɢɤɪɨɛɢɨɬɭ, ɬɚɤ ɢ 
ɨɩɨɫɪɟɞɨɜɚɧɧɨ ɩɭɬɟɦ ɫɬɢɦɭɥɹɰɢɢ ɪɚɡɜɢɬɢɹ ɪɚɫɬɟɧɢɣ ɢ ɭɜɟɥɢɱɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ 
ɩɪɨɞɭɰɢɪɭɟɦɵɯ ɤɨɪɧɟɜɵɯ ɷɤɫɫɭɞɚɬɨɜ. 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɛɢɨɩɪɟɩɚɪɚɬɨɜ ɜ ɩɨɥɟ ɢ ɭɫɥɨɜɢɹɯ ɡɚɤɪɵɬɨɝɨ ɝɪɭɧɬɚ 
ɩɨɤɚɡɚɥɢ ɮɢɬɨɡɚɳɢɬɧɨɟ ɢ ɫɬɢɦɭɥɢɪɭɸɳɟɟ ɜɥɢɹɧɢɟ ɧɚ ɪɚɫɬɟɧɢɹ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ 
ɩɨɜɵɲɟɧɢɸ ɭɪɨɠɚɹ ɪɚɫɬɟɧɢɣ ɨɝɭɪɰɨɜ  ɧɚ 22-26%, ɩɲɟɧɢɰɵ ɹɪɨɜɨɣ ‒  ɧɚ 17%, ɤɚɪɬɨɮɟɥɹ ‒ 
ɧɚ 10-12%, ɪɚɩɫɚ ɹɪɨɜɨɝɨ ‒  ɜ 2,5- 3 ɪɚɡɚ, ɤɚɩɭɫɬɵ ɩɟɤɢɧɫɤɨɣ ‒  ɜ 1,5 - 2,2 ɪɚɡɚ. Ɉɞɧɨɜɪɟɦɟɧɧɨ 
ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɭɪɨɠɚɹ ɭɥɭɱɲɚɥɢɫɶ ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɩɨɥɭɱɚɟɦɨɣ 
ɩɪɨɞɭɤɰɢɢ. Ɍɚɤ, ɜ ɩɥɨɞɚɯ ɬɨɦɚɬɨɜ ɫɨɪɬɚ ɋɚɧɶɤɚ ɩɨɜɵɲɚɥɨɫɶ ɫɨɞɟɪɠɚɧɢɟ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ, 
ɫɚɯɚɪɨɜ (ɩɨɱɬɢ ɜ 1,6 ɪɚɡɚ), ɜɢɬɚɦɢɧɚ ɋ, β-ɤɚɪɨɬɢɧɚ (ɩɨɱɬɢ ɜ 2 ɪɚɡɚ), ɚ ɬɚɤɠɟ ɫɧɢɠɚɥɨɫɶ 
ɫɨɞɟɪɠɚɧɢɟ ɧɢɬɪɚɬɨɜ (ɜ 2 - 3 ɪɚɡɚ). ȼ ɡɟɪɧɟ ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ ɫɨɪɬɚ Ɋɚɧɧɹɹ 93 ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɤɨɧɬɪɨɥɟɦ ɜɨɡɪɚɫɬɚɥɨ ɫɨɞɟɪɠɚɧɢɟ ɛɟɥɤɚ (ɫ 12,1 ɞɨ 15,9%) ɢ ɤɥɟɣɤɨɜɢɧɵ (ɫ 22,8 ɞɨ 29,5%), 
ɩɨɜɵɲɚɥɫɹ  ɤɥɚɫɫ ɡɟɪɧɚ. 
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Кɚɥɚɰɤɚɹ ɀ.ɇ. 1, Ʌɚɦɚɧ ɇ.Ⱥ.1, Ɇɢɧɤɨɜɚ ȼ.ȼ.1, Ɇɨɥɱɚɧ Ɉ.ȼ.2 
1ɂɧɫɬɢɬɭɬ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɛɨɬɚɧɢɤɢ ɢɦ. ȼ.Ɏ.Ʉɭɩɪɟɜɢɱɚ ɇȺɇ Ȼɟɥɚɪɭɫɢ, Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 

2ɂɧɫɬɢɬɭɬ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɇȺɇ Ȼɟɥɚɪɭɫɢ, Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 

 

ȼɅɂəɇɂȿ ɌРȿɉȿɅȺ ȼ ɋɈɋɌȺȼȿ КɈРɇȿɈȻɂɌȺȿɆɈɃ ɋРȿȾɕ ɇȺ 
РɈɋɌɋɌɂɆɍɅɂРɍɘɓȿȿ ȾȿɃɋɌȼɂȿ ɂɇɌРɈȾɍɐɂРɈȼȺɇɇɈȽɈ 

ȻȺКɌȿРɂȺɅɖɇɈȽɈ ɉРȿɉȺРȺɌȺ 
 

Plant growth promoting effect of introduced bacteria Bacillus subtilis depend on the mineral 

component composition of growing media. Joint application of the bacterial preparation and 

rotten-stone caused an increase in biomass of lettuce plants on 44.8% compared with plants grown 

on bacterized peat substrate without rotten-stone and the length of the lettuce leaves increased by 

32,7% and biomass of lettuce leaves increased almost 2.5 times compared with the control. 

 

ɉɪɨɛɥɟɦɚ ɫɨɡɞɚɧɢɹ ɛɢɨɩɪɟɩɚɪɚɬɨɜ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ ɞɟɣɫɬɜɢɹ, ɨɫɧɨɜɭ ɤɨɬɨɪɵɯ 
ɫɨɫɬɚɜɥɹɸɬ ɫɬɢɦɭɥɢɪɭɸɳɢɟ ɪɨɫɬ ɪɚɫɬɟɧɢɣ ɛɚɤɬɟɪɢɢ (ɋɊɊȻ ɢɥɢ PGRP – plant growth 

ЩrШЦШЭТЧР rСТгШЛКМЭОrТК) ɩɪɢɜɥɟɤɚɟɬ ɜɫɟ ɛɨɥɶɲɟɟ ɜɧɢɦɚɧɢɟ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ Д1, 2Ж. Ɉɫɨɛɨɟ 
ɜɧɢɦɚɧɢɟ ɫɪɟɞɢ ɋɊɊȻ ɡɚɫɥɭɠɢɜɚɸɬ ɚɷɪɨɛɧɵɟ ɫɩɨɪɨɨɛɪɚɡɭɸɳɢɟ ɛɚɤɬɟɪɢɢ ɪɨɞɚ Bacillus, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟɫɹ ɦɨɳɧɵɦ ɛɢɨɫɢɧɬɟɬɢɱɟɫɤɢɦ ɩɨɬɟɧɰɢɚɥɨɦ ɜ ɫɨɟɞɢɧɟɧɢɢ ɫ ɜɵɫɨɤɨɣ 
ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɩɥɚɫɬɢɱɧɨɫɬɶɸ, ɚ ɬɚɤɠɟ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɶɸ ɜ ɩɪɢɦɟɧɟɧɢɢ Д3-5]. ɂɡɜɟɫɬɧɨ, ɱɬɨ 
ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɤɨɦɩɨɧɟɧɬɧɵɣ ɫɨɫɬɚɜ ɩɨɱɜɨɝɪɭɧɬɨɜ ɨɤɚɡɵɜɚɸɬ 
ɜɥɢɹɧɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɦɢɤɪɨɛɧɨɝɨ ɰɟɧɨɡɚ. ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɨɝɭɬ 
ɫɨɡɞɚɜɚɬɶɫɹ ɤɚɤ ɛɥɚɝɨɩɪɢɹɬɧɵɟ, ɬɚɤ ɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɚɤɬɢɜɧɨɣ ɤɨɥɨɧɢɡɚɰɢɢ 
ɪɢɡɨɫɮɟɪɵ ɢ ɩɪɢɠɢɜɚɟɦɨɫɬɢ ɛɚɤɬɟɪɢɣ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɩɪɨɹɜɥɟɧɢɹ ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɤ 
ɡɚɳɢɬɧɵɯ ɚɝɟɧɬɨɜ ɢ ɫɬɢɦɭɥɹɬɨɪɨɜ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ. ȼ ɪɹɞɟ ɪɚɛɨɬ Д5, 6Ж ɩɨɤɚɡɚɧɚ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɜɟɞɟɧɢɹ ɜ ɫɭɛɫɬɪɚɬɵ ɬɨɧɤɨɞɢɫɩɟɪɫɧɨɣ ɦɢɧɟɪɚɥɶɧɨɣ ɤɨɦɩɨɧɟɧɬɵ - 

ɤɟɦɛɪɢɣɫɤɨɣ ɝɥɢɧɵ ɢɥɢ ɫɦɟɫɢ ɤɟɦɛɪɢɣɫɤɨɣ ɝɥɢɧɵ ɫ ɫɚɩɪɨɩɟɥɟɦ, ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɪɝɚɧɨ-

ɦɢɧɟɪɚɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ, ɤɨɬɨɪɵɟ ɫɨɡɞɚɸɬ ɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɭɸ ɫɪɟɞɭ ɞɥɹ ɪɚɡɜɢɬɢɹ ɢ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɵ ɜɵɪɚɳɢɜɚɟɦɵɯ ɪɚɫɬɟɧɢɣ ɫ ɫɨɩɭɬɫɬɜɭɸɳɟɣ 
ɦɢɤɪɨɮɥɨɪɨɣ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɢɛɨɥɟɟ ɢɡɭɱɟɧɧɵɦ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɟ 
ɹɜɥɹɟɬɫɹ ɩɪɢɪɨɞɧɵɣ ɰɟɨɥɢɬ, ɤɨɬɨɪɵɣ ɨɛɧɚɪɭɠɢɜɚɟɬ ɱɟɬɤɨ ɩɪɨɹɜɥɹɟɦɭɸ ɛɢɨɥɨɝɢɱɟɫɤɭɸ 
ɚɤɬɢɜɧɨɫɬɶ. ɍɫɬɚɧɨɜɥɟɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɰɟɨɥɢɬɨɜ ɜ ɨɬɤɪɵɬɨɦ ɝɪɭɧɬɟ ɢ ɜ 
ɨɜɨɳɟɜɨɞɫɬɜɟ ɡɚɤɪɵɬɨɝɨ ɝɪɭɧɬɚ. Ɉɧ ɪɟɝɭɥɢɪɭɟɬ ɭɪɨɜɟɧɶ ɜɥɚɠɧɨɫɬɢ ɩɨɱɜɵ, ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɩɪɨɰɟɫɫɭ ɨɩɬɢɦɢɡɚɰɢɢ ɤɢɫɥɨɬɧɨɫɬɢ ɩɨɱɜ, ɭɦɟɧɶɲɚɟɬ ɪɚɫɯɨɞ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ, 
ɫɨɪɛɢɪɭɟɬ ɩɨɞɜɢɠɧɵɟ ɮɨɪɦɵ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɢ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ 
ɭɪɨɠɚɣɧɨɫɬɢ ɡɟɪɧɨɜɵɯ ɢ ɨɜɨɳɧɵɯ ɤɭɥɶɬɭɪ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɥɢɹɹ ɧɚ ɤɚɱɟɫɬɜɨ ɭɪɨɠɚɹ Д8Ж. ȼ 
Ɋɟɫɩɭɛɥɢɤɟ Ȼɟɥɚɪɭɫɶ ɢɦɟɟɬɫɹ ɩɪɢɪɨɞɧɵɣ ɦɢɧɟɪɚɥ – ɬɪɟɩɟɥ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɫɥɨɠɧɨɟ ɩɨɥɢɦɟɪɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ, ɫɨɫɬɨɹɳɟɟ ɢɡ ɤɪɟɦɧɟɡɟɦɢɫɬɵɯ ɦɢɧɟɪɚɥɨɜ (35-41%), 

ɰɟɨɥɢɬɨɜ (15-19%), ɤɚɥɶɰɢɬɚ (15-34%), ɝɥɢɧɢɫɬɵɯ ɦɢɧɟɪɚɥɨɜ (8-20%), ɬɟɪɪɢɝɟɧɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ (6-7%) Д9Ж. ɉɪɟɞɫɬɚɜɥɹɥɨ ɢɧɬɟɪɟɫ ɢɡɭɱɟɧɢɟ ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ 
ɪɚɫɬɟɧɢɣ ɫɚɥɚɬɚ ɥɢɫɬɨɜɨɝɨ (LКɫtuМК sКtТvК vКr. МrТspК L.) ɫɨɪɬɨɬɢɩɚ Ȼɚɬɚɜɢɹ, ɝɢɛɪɢɞ Ⱥɮɢɰɢɨɧ 
ɧɚ ɛɚɤɬɟɪɢɡɨɜɚɧɧɵɯ ɤɨɪɧɟɨɛɢɬɚɟɦɵɯ ɫɪɟɞɚɯ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ ɬɪɟɩɟɥɚ. ȼ ɩɨɱɜɨɝɪɭɧɬ, 
ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɧɟɣɬɪɚɥɢɡɨɜɚɧɧɭɸ ɫɦɟɫɶ ɬɨɪɮɚ ɢ ɩɟɪɥɢɬɚ ɛɵɥ ɜɜɟɞɟɧ ɛɢɨɩɪɟɩɚɪɚɬ 
Ȼɢɨɚɤɬɢɧ, ɲɬɚɦɦ Ɇ 9/6 ɫɩɨɪɨɨɛɪɚɡɭɸɳɢɯ ɛɚɤɬɟɪɢɣ Bacillus subtilis ɜ ɨɛɴɟɦɟ 20 ɦɥ/ɥ, 
ɩɪɨɹɜɥɹɸɳɢɣ ɜɵɫɨɤɭɸ ɚɧɬɚɝɨɧɢɫɬɢɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ ɤ ɲɢɪɨɤɨɦɭ ɫɩɟɤɬɪɭ ɮɢɬɨɩɚɬɨɝɟɧɧɵɯ 
ɝɪɢɛɨɜ ɢ ɛɚɤɬɟɪɢɣ, ɬɢɬɪ ɄɈȿ – 2,5∙109/ɦɥ, ɫɩɨɪ – 1,8∙109/ɦɥ Д10Ж. ȼ ɱɚɫɬɶ ɛɚɤɬɟɪɢɡɨɜɚɧɧɨɣ 
ɬɨɪɮɨɫɦɟɫɢ ɞɨɛɚɜɥɹɥɢ ɬɪɟɩɟɥ (ɏɨɬɢɦɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɜ Ɇɨɝɢɥɟɜɫɤɨɣ ɨɛɥ., ɊȻ) ɜ 
ɫɨɨɬɧɨɲɟɧɢɢ 2 ɝ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɵɪɶɹ ɧɚ 1 ɥ ɩɨɱɜɨɝɪɭɧɬɚ. Ɋɚɫɬɟɧɢɹ ɫɚɥɚɬɚ ɜɵɪɚɳɢɜɚɥɢ ɩɨɞ 
ɫɜɟɬɨɜɵɦɢ ɥɚɦɩɚɦɢ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ. Ⱥɧɚɥɢɡ ɦɨɪɮɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
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ɧɚ 28 ɞɟɧɶ ɜɟɝɟɬɚɰɢɢ (ɬɟɯɧɢɱɟɫɤɚɹ ɫɩɟɥɨɫɬɶ, ɯɨɡɹɣɫɬɜɟɧɧɚɹ ɝɨɞɧɨɫɬɶ) ɩɨɤɚɡɚɥ, ɱɬɨ 
ɢɧɨɤɭɥɹɰɢɹ ɛɢɨɩɪɟɩɚɪɚɬɨɦ Ȼɢɨɚɤɬɢɧ ɩɨɱɜɨɝɪɭɧɬɚ ɫɩɨɫɨɛɫɬɜɨɜɚɥɚ ɞɨɫɬɨɜɟɪɧɨɦɭ 
ɭɜɟɥɢɱɟɧɢɸ ɛɢɨɦɚɫɫɵ ɪɚɫɬɟɧɢɣ, ɚɤɬɢɜɧɨɦɭ ɨɛɪɚɡɨɜɚɧɢɸ ɥɢɫɬɶɟɜ ɢ ɭɜɟɥɢɱɟɧɢɸ ɢɯ ɩɥɨɳɚɞɢ. 
ɋɨɜɦɟɫɬɧɨɟ ɜɧɟɫɟɧɢɟ ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ ɩɪɟɩɚɪɚɬɚ ɢ ɬɪɟɩɟɥɚ ɜɵɡɜɚɥɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɫɬɟɧɢɣ 
ɫɚɥɚɬɚ ɫ ɦɚɫɫɨɣ ɪɨɡɟɬɤɢ ɥɢɫɬɶɟɜ ɧɚ 44,8% ɛɨɥɶɲɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɚɫɬɟɧɢɹɦɢ ɧɚ 
ɛɚɤɬɟɪɢɡɨɜɚɧɧɨɣ ɬɨɪɮɨɫɦɟɫɢ ɛɟɡ ɬɪɟɩɟɥɚ ɢ ɫ ɦɚɫɫɨɣ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɜ 2,5 ɪɚɡɚ ɢ ɞɥɢɧɨɣ 
ɪɨɡɟɬɤɢ ɧɚ 32,7% ɛɨɥɶɲɟ, ɱɟɦ ɜ ɤɨɧɬɪɨɥɶɧɨɦ ɜɚɪɢɚɧɬɟ. ȼɤɥɸɱɟɧɢɟ ɬɪɟɩɟɥɚ ɜ 
ɛɚɤɬɟɪɢɡɨɜɚɧɧɭɸ ɬɨɪɮɨɫɦɟɫɶ ɩɨɥɨɠɢɬɟɥɶɧɨ ɨɬɪɚɡɢɥɨɫɶ ɬɚɤɠɟ ɧɚ ɪɚɡɜɢɬɢɟ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɵ 
ɪɚɫɬɟɧɢɣ ɫɚɥɚɬɚ. ɉɪɢɦɟɧɟɧɢɟ ɛɢɨɩɪɟɩɚɪɚɬɚ ɢ ɬɪɟɩɟɥɚ ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ ɭɜɟɥɢɱɟɧɢɸ 
ɫɨɞɟɪɠɚɧɢɹ ɫɭɯɨɣ ɛɢɨɦɚɫɫɵ ɢ ɫɭɦɦɵ ɮɨɬɨɫɢɧɬɟɬɢɱɟɫɤɢɯ ɩɢɝɦɟɧɬɨɜ ɜ ɪɚɫɬɟɧɢɹɯ 
ɩɪɚɤɬɢɱɟɫɤɢ ɜ 4 ɢ 2 ɪɚɡɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɨɪɮɨɫɦɟɫɶɸ, ɢ ɜ 2 ɢ 1,5 ɪɚɡɚ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɛɚɤɬɟɪɢɡɨɜɚɧɧɨɣ ɬɨɪɮɨɫɦɟɫɶɸ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜɤɥɸɱɟɧɢɟ ɩɪɢɪɨɞɧɨɝɨ ɦɢɧɟɪɚɥɚ ɬɪɟɩɟɥɚ ɜ ɬɨɪɮɨɫɦɟɫɶ, 
ɫɨɞɟɪɠɚɳɭɸ ɛɢɨɩɪɟɩɚɪɚɬ Ȼɢɨɚɤɬɢɧ ɧɚ ɨɫɧɨɜɟ ɫɩɨɪɨɨɛɪɚɡɭɸɳɢɯ ɛɚɤɬɟɪɢɣ Bacillus subtilis, ɜ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɭɫɤɨɪɹɟɬ ɪɨɫɬɨɜɵɟ ɩɪɨɰɟɫɫɵ, ɮɨɪɦɢɪɭɸɳɢɟɫɹ ɪɚɫɬɟɧɢɹ ɩɪɟɜɨɫɯɨɞɹɬ 
ɩɨ ɦɚɫɫɟ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɧɚ 44,8% ɪɚɫɬɟɧɢɹ ɧɚ ɛɚɤɬɟɪɢɡɨɜɚɧɧɨɣ ɬɨɪɮɨɫɦɟɫɢ ɛɟɡ ɬɪɟɩɟɥɚ. 
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Кɚɩɪіɣ Ɇ. Ɇ.1, Ƚɪɢɰɚєɧɤɨ Ɂ. Ɇ.1, ɉɨɧɨɦɚɪɟɧɤɨ ɋ. ɉ.2 

1ɍɦɚɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɫɚɞɿɜɧɢɰɬɜɚ, ȱɧɫɬɢɬɭɬɫɶɤɚ ɜɭɥɢɰɹ, 1, ɍɦɚɧɶ, ɍɤɪɚʀɧɚ  
2Ⱦɉ ɆɇɌɐ «Ⱥɝɪɨɛɿɨɬɟɯ» ɇȺɇ ɿ ɆɈɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

 

ȼ КɈɌРȿ ȾɈȼȿȾȿɇɈ ȾɈɐȱɅɖɇȱɋɌɖ ɁȺɋɌɈɋɍȼȺɇɇə  
ȻȱɈɋɌɂɆɍɅəɇɌȱȼ Ɂ ȽȿРȻȱɐɂȾȺɆɂ 

 
The results of research on the combined use of growth regulator with bioprotective effect Regoplant 

(250 ml/t, 50 ml/ha) and herbicide Herbitox (1.0 l/ha) during cultivation of sugar sorghum (var. 

silage 42) are presented. It is shown that the combined use of these products increased leaf area by 

27.2%, the number of weeds has declined from 40 pcs./m
2
 (control variant) to 4.3 pcs./m

2
; yields 

have increased: herbage - 387.3 kg/ha (+6.27 t/ha), grain – 4.6 t/ha (+1.08 t/ha). 

 

ɇɚ ɩɪɨɬɹɡɿ 15 ɪɨɤɿɜ ɧɚ ɤɚɮɟɞɪɿ ɛɿɨɥɨɝɿʀ, ɹɤɭ ɨɱɨɥɸє ɞɨɤɬɨɪ ɫ.ɝ. ɧɚɭɤ Ƚɪɢɰɚєɧɤɨ Ɂ.Ɇ. 
ɩɪɨɜɟɞɟɧɿ ɭɧɿɤɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɛɿɥɶɲ ɹɤ 25 ɫɭɱɚɫɧɢɯ ɝɟɪɛɿɰɢɞɿɜ ɫɜɿɬɨɜɢɯ ɤɨɦɩɚɧɿɣ Bayer 

crop science (Germany), Du Pont International Operations (Sarl Switzerland), Nufarm GmbH & 

CokG (Austria), Dow Agro Sciences, GmbH (Austria), Syngenta International AG (Switzerland). 

Ɉɫɬɚɧɧɿ ɪɨɤɢ ɩɪɨɜɟɞɟɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɪɹɞɭ ɝɟɪɛɿɰɢɞɿɜ ɤɨɦɩɚɧɿʀ Ⱥɜɝɭɫɬ, ɊɎ – Ɏɚɛɿɚɧ – ɩɪɢ 
ɜɢɪɨɳɭɜɚɧɧɿ ɫɨʀ, Ƚɟɪɛɿɬɨɤɫ – ɩɪɢ ɜɢɪɨɳɭɜɚɧɧɿ ɫɨɪɝɨ, ɡ ɪɿɡɧɢɦɢ ɧɨɪɦɚɦɢ ɜɧɟɫɟɧɧɹ, ɹɤ 
ɨɤɪɟɦɨ, ɬɚɤ ɿ ɫɩɿɥɶɧɨ ɡ ɭɤɪɚʀɧɫɶɤɢɦɢ ɛɿɨɫɬɢɦɭɥɹɧɬɚɦɢ ɬɪɟɬɶɨɝɨ ɩɨɤɨɥɿɧɧɹ ɜɿɞ ɤɨɦɩɚɧɿʀ 
Ⱥɝɪɨɛɿɨɬɟɯ. 

ȼ ɞɚɧɧɿɣ ɪɨɛɨɬɿ ɧɚɞɚєɦɨ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɩɪɢ ɜɢɪɨɳɭɜɚɧɧɿ ɫɨɪɝɨ ɰɭɤɪɨɜɨɝɨ, ɫɨɪɬ 
ɋɢɥɨɫɧɟ 42, ɭɤɪɚʀɧɫɶɤɨʀ ɫɟɥɟɤɰɿʀ. ɋɨɪɬ ɫɟɪɟɞɧɶɨɫɬɢɝɥɢɣ, ɜɢɫɨɤɨɩɪɨɞɭɤɬɢɜɧɢɣ, ɫɬɿɣɤɢɣ ɞɨ 
ɜɢɥɹɝɚɧɧɹ, ɨɫɢɩɚɧɧɹ, ɩɨɫɭɯɢ ɬɚ ɭɪɚɠɟɧɧɹ ɯɜɨɪɨɛɚɦɢ. ɐɟɣ ɫɨɪɬ ɪɟɤɨɦɟɧɞɨɜɚɧɨ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜ ɡɨɧɿ ɥɿɫɨɫɬɟɩɭ, ɜɟɝɟɬɚɰɿɣɧɢɣ ɩɟɪɿɨɞ 124 ɞɧɿɜ. ɇɚɫɿɧɧɹ ɛɭɥɨ ɥɸɛ’ɹɡɧɨ 
ɧɚɞɚɧɨ ȱɧɫɬɢɬɭɬɨɦ ɛɿɨɟɧɟɪɝɟɬɢɱɧɢɯ ɤɭɥɶɬɭɪ ɬɚ ɰɭɤɪɨɜɢɯ ɛɭɪɹɤɿɜ ɇȺȺɇ.  

Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɧɚ ɞɨɫɥɿɞɧɨɦɭ ɩɨɥɿ ɤɚɮɟɞɪɢ ɛɿɨɥɨɝɿʀ ɍɦɚɧɫɶɤɨɝɨ ɇɍɋ, ɝɪɭɧɬ – 

ɱɨɪɧɨɡɟɦ ɬɢɩɨɜɢɣ ɨɩɿɞɡɨɥɟɧɢɣ, ɩɥɨɳɚ ɞɿɥɹɧɤɢ – 0,73 ɝɚ. ȼɢɤɨɧɚɜɟɰɶ ɪɨɛɨɬɢ – ɚɫɩɿɪɚɧɬ 
Ʉɚɩɪɿɣ Ɇɚɤɫɢɦ Ɇɢɯɚɣɥɨɜɢɱ, ɦ.ɬ. 0968937146. 

Рɟɡɭɥɶɬɚɬɢ ɞɨɫɥіɞɠɟɧɶ: 
Ɍɚɛɥɢɰɹ 1 

Ⱦɢɧɚɦɿɤɚ ɩɥɨɳɿ ɥɢɫɬɨɜɨʀ ɩɨɜɟɪɯɧɿ ɩɪɢ ɡɚɫɬɨɫɭɜɚɧɧɿ ɪɿɡɧɢɯ ɧɨɪɦ ɝɟɪɛɿɰɢɞɭ Ƚɟɪɛɿɬɨɤɫ  
ɬɚ ɪɿɡɧɢɯ ɫɩɨɫɨɛɿɜ ɡɚɫɬɨɫɭɜɚɧɧɹ ɪɟɝɭɥɹɬɨɪɭ ɪɨɫɬɭ Ɋɟɝɨɩɥɚɧɬ  

ȼɚɪɿɚɧɬ ɞɨɫɥɿɞɭ 

Ɏɚɡɚ ɤɭɳɿɧɧɹ 

Ɏɚɡɚ 
ɜɢɤɢɞɚɧɧɹ 

ɜɨɥɨɬɿ 

Ɏɚɡɚ ɦɨɥɨɱɧɨ - 
ɜɨɫɤɨɜɨʀ 
ɫɬɢɝɥɨɫɬɿ 

ȼɦɿɫɬ 
ɯɥɨɪɨɮɿɥɿɜ 

ɉɥɨɳɚ 
ɥɢɫɬɹ 

ɧɚ 1 
ɪɨɫɥ. 
(ɫɦ2

) 

% 

ɉɥɨɳɚ 
ɥɢɫɬɹ 

ɧɚ 1 
ɪɨɫɥ. 
(ɫɦ2

) 

% 

ɉɥɨɳɚ 
ɥɢɫɬɹ 

ɧɚ 1 
ɪɨɫɥ. 
(ɫɦ2

) 

% 

ɋɭɦɚ 
ɯɥɨɪɨ
ɮɿɥɿɜ a 

ɿ b 

% 

Ʉɨɧɬɪɨɥɶ 44,1 100,0 367,6 100,0 426,5 100,0 3,719 100,0 

Ƚɟɪɛɿɬɨɤɫ 1,0 ɥ/ɝɚ 51,6 117,0 385,9 105,0 464,9 109,0 3,89 104,6 

Ɋɟɝɨɩɥɚɧɬ 250 
ɦɥ/ɬ + Ƚɟɪɛɿɬɨɤɫ 

1,0 ɥ/ɝɚ + 
Ɋɟɝɨɩɥɚɧɬ 50ɦɥ/ɝɚ 

64,6 146,5 460,6 125,3 542,5 127,2 5,106 137,3 

ɇȱР05 1,78 - 3,29 - 4,42 - 4,42 - 
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Ɍɚɛɥɢɰɹ 2 

Ɂɚɛɭɪ’ɹɧɟɧɿɫɬɶ ɩɨɫɿɜɿɜ ɫɨɪɝɨ ɰɭɤɪɨɜɨɝɨ, ɫɨɪɬ ɋɢɥɨɫɧɟ 42, ɭɤɪɚʀɧɫɶɤɚ ɫɟɥɟɤɰɿɹ, 
ɩɥɨɳɚ 0,73 ɝɚ 

 

ȼɚɪɿɚɧɬ ɞɨɫɥɿɞɭ 

Ʉɿɥɶɤɿɫɬɶ 
ɛɭɪ’ɹɧɿɜ 

Ɇɚɫɚ 
ɛɭɪ’ɹɧɿɜ 

Ɂɧɢɳɟɧɧɹ ɛɭɪ’ɹɧɿɜ, % 

ɲɬ/ɦ2 ɝ/ɦ2
 

ɡɚ 
ɤɿɥɶɤɨɫ

ɬɸ 

ɡɚ ɦɚɫɨɸ 

Ʉɨɧɬɪɨɥɶ 32 135,1 0 0 

Ƚɟɪɛɿɬɨɤɫ 1,0 ɥ/ɝɚ 13,4 83,9 58,1 37,9 

Ɋɟɝɨɩɥɚɧɬ 250 ɦɥ/ɬ + 
Ƚɟɪɛɿɬɨɤɫ 1,0 ɥ/ɝɚ + 
Ɋɟɝɨɩɥɚɧɬ 50ɦɥ/ɝɚ 

4,3 16,5 86,6 87,8 

ɇȱɊ05 0,78 - - - 

 

 

 

 

Ɍɚɛɥɢɰɹ 3 

ɉɨɤɚɡɧɢɤɢ ɜɦɿɫɬɭ ɯɥɨɪɨɮɿɥɭ ɜ ɥɢɫɬɤɚɯ ɫɨɪɝɨ, ɦɝ/ɝ ɫɢɪɨʀ ɦɚɫɢ 

 

ȼɚɪɿɚɧɬ ɞɨɫɥɿɞɭ 

Ɏɚɡɚ ɤɭɳɟɧɧɹ 
Ɏɚɡɚ ɜɢɤɢɞɚɧɧɹ 

ɜɨɥɨɬɿ 

Ɏɚɡɚ ɦɨɥɨɱɧɨ-

ɜɨɫɤɨɜɨʀ ɫɬɢɝɥɨɫɬɿ 
ɧɚɫɿɧɧɹ 

ɋɭɦɚ 
ɯɥɨɪɨɮɿ

ɥɿɜ 
(a+b) 

% ɞɨ 
ɤɨɧɬɪɨ

ɥɸ 

ɋɭɦɚ 
ɯɥɨɪɨɮɿɥɿ

ɜ (a+b) 

% ɞɨ 
ɤɨɧɬɪɨ

ɥɸ 

ɋɭɦɚ 
ɯɥɨɪɨɮɿ
ɥɿɜ (a+b) 

% ɞɨ 
ɤɨɧɬɪɨɥ

ɸ 

Ʉɨɧɬɪɨɥɶ 1,567 100,0 2,908 100,0 3,719 100,0 

Ƚɟɪɛɿɬɨɤɫ 1,0 ɥ/ɝɚ 1,642 104,8 3,134 107,8 3,890 104,6 

Ƚɟɪɛɿɬɨɤɫ 1,0 ɥ/ɝɚ + 
Ɋɟɝɨɩɥɚɧɬ 50 ɦɥ/ɝɚ 

1,871 119,4 3,391 116,6 
4,131 111,1 

Ɋɟɝɨɩɥɚɧɬ 250 ɦɥ/ɬ + 
Ƚɟɪɛɿɬɨɤɫ 1,0 ɥ/ɝɚ 

2,053 131,0 3,639 125,1 
4,384 117,9 

Ɋɟɝɨɩɥɚɧɬ 250 ɦɥ/ɬ + 
Ƚɟɪɛɿɬɨɤɫ 1,0 ɥ/ɝɚ + 
Ɋɟɝɨɩɥɚɧɬ 50ɦɥ/ɝɚ 

2,197 140,2 3,959 136,1 5,106 137,3 
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Ɍɚɛɥɢɰɹ 4 

ȼɩɥɢɜ ɛɿɨɪɟɝɭɥɹɬɨɪɭ ɪɨɫɬɭ Ɋɟɝɨɩɥɚɧɬ ɬɚ ɝɟɪɛɿɰɢɞɭ Ƚɟɪɛɿɬɨɤɫ  
ɧɚ ɭɪɨɠɚɣ ɡɟɥɟɧɨʀ ɦɚɫɢ ɬɚ ɡɟɪɧɚ ɋɨɪɝɨ. 

 

ȼɚɪɿɚɧɬ ɞɨɫɥɿɞɭ 

ɍɪɨɠɚɣɧɿɫɬɶ 
ɡɟɥɟɧɨʀ ɦɚɫɢ 

ɍɪɨɠɚɣɧɿɫɬɶ ɡɟɪɧɚ 

ɰ/
ɝɚ % 

ɰ/
ɝɚ 

+,

- ɞɨ 
ɤɨɧɬɪɨ

ɥɸ 

% 

Ʉɨɧɬɪɨɥɶ 3

24,6 

10

0,0 

3

5,2 

- 1

00,0 

Ƚɟɪɛɿɬɨɤɫ 1,0 ɥ/ɝɚ 
3

31,8 

10

2,2 

3

8,6 

+

3,4 

1

09,7 

Ƚɟɪɛɿɬɨɤɫ 1,0 ɥ/ɝɚ + 
Ɋɟɝɨɩɥɚɧɬ 50 ɦɥ/ɝɚ 

3

47,7 

10

7,1 

4

1,4 

+

6,2 

1

17,6 

Ɏɨɧ + Ƚɟɪɛɿɬɨɤɫ 1,0 
ɥ/ɝɚ + Ɋɟɝɨɩɥɚɧɬ 50ɦɥ/ɝɚ 

3

87,3 

11

9,3 

4

6,0 

+

10,8 

1

30,7 

ɇȱɊ05 
3,

13 

- 1,

87 

 
- 

  

ȼɢɫɧɨɜɤɢ: ɞɨɜɟɞɟɧɨ ɞɨɰɿɥɶɧɿɫɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɭɤɪɚʀɧɫɶɤɨɝɨ ɛɿɨɫɬɢɦɭɥɹɧɬɭ ɡ 
ɛɿɨɡɚɯɢɫɧɢɦ ɟɮɟɤɬɨɦ Ɋɟɝɨɩɥɚɧɬ ɩɪɢ ɞɨɩɨɫɿɜɧɿɣ ɨɛɪɨɛɰɿ ɧɚɫɿɧɧɹ – 250 ɦɥ/ɬ ɬɚ ɫɩɿɥɶɧɨɝɨ 
ɜɧɟɫɟɧɧɹ ɝɟɪɛɿɰɢɞɭ Ƚɟɪɛɿɬɨɤɫ – 1ɥ/ɝɚ ɬɚ Ɋɟɝɨɩɥɚɧɬɭ 50 ɦɥ/ɝɚ. ɇɚɣɛɿɥɶɲ ɫɭɬɬєɜɢɣ ɪɟɡɭɥɶɬɚɬ 
ɨɬɪɢɦɚɧɨ ɩɪɢ ɞɨɩɨɫɿɜɧɿɣ ɨɛɪɨɛɰɿ ɧɚɫɿɧɧɹ Ɋɟɝɨɩɥɚɧɬɨɦ ɬɚ ɨɛɩɪɢɫɤɭɜɚɧɧɿ ɩɨɫɿɜɿɜ 
Ɋɟɝɨɩɥɚɧɬɨɦ ɩɥɸɫ Ƚɟɪɛɿɬɨɤɫ, ɳɨ ɦɨɠɧɚ ɪɟɤɨɦɟɧɞɭɜɚɬɢ ɚɝɪɚɪɿɹɦ, ɹɤ ɭɤɪɚʀɧɫɶɤɢɣ 
ɿɧɧɨɜɚɰɿɣɧɢɣ ɩɪɨɟɤɬ. 
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Кɚɪɩɟɧɤɨ ȱ. ȼ.1, Ʌɭɛɟɧɟɰɶ ȼ. ȱ.2, Кɚɪɩɟɧɤɨ Ɉ.ə.2, Ɇіɞɹɧɚ Ƚ.Ƚ.1, ɇɨɜіɤɨɜ ȼ.ɉ.2 
1ȼɿɞɞɿɥɟɧɧɹ ɮɿɡɢɤɨ-ɯɿɦɿʀ ɝɨɪɸɱɢɯ ɤɨɩɚɥɢɧ ȱɧɎɈȼ ɿɦ. Ʌ. Ɇ. Ʌɢɬɜɢɧɟɧɤɚ ɇȺɇ ɍɤɪɚʀɧɢ, Ʌɶɜɿɜ, 
ɍɤɪɚʀɧɚ 
2ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 

 

ɉȿРɋɉȿКɌɂȼɂ КɈɆɉɈɁɂɐȱɃ РȺɆɇɈɅȱɉȱȾɇɂɏ ȻȱɈɉȺР Ɂ 
ȿɌɂɅɌȱɈɋɍɅɖɎɈɇȺɌɈɆ ȾɅə ɁȺɋɈȻȱȼ ɁȺɏɂɋɌɍ РɈɋɅɂɇ 

 

The high antimicrobial activity against ptytopathogens of complexes rhamnolipid surfactants with 

ehtylthiosulfonate has been shown, that indicate their perspectives to create plants protection 

means. 

 

Ɋɨɡɪɨɛɥɟɧɧɹ ɟɮɟɤɬɢɜɧɢɯ ɬɚ ɟɤɨɥɨɝɿɱɧɨ ɛɟɡɩɟɱɧɢɯ ɛɿɨɰɢɞɧɢɯ ɩɪɟɩɚɪɚɬɿɜ ɞɥɹ ɡɚɯɢɫɬɭ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɪɨɫɥɢɧ ɜɿɞ ɮɿɬɨɩɚɬɨɝɟɧɿɜ є ɚɤɬɭɚɥɶɧɢɦ ɡɚɜɞɚɧɧɹɦ ɫɭɱɚɫɧɨʀ ɛɿɨɬɟɯɧɨɥɨɝɿʀ. 
Ⱦɨɰɿɥɶɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɛɿɨɝɟɧɧɢɯ ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɢɯ ɪɟɱɨɜɢɧ ɭ ɤɨɦɩɥɟɤɫɧɢɯ ɡɚɫɨɛɚɯ ɞɥɹ 
ɪɨɫɥɢɧɧɢɰɬɜɚ ɩɨɜ’ɹɡɚɧɿ ɡ ʀɯ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɦɢ ɿ ɛɿɨɥɨɝɿɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ, ɚ ɬɚɤɨɠ ɧɢɡɶɤɨɸ 
ɬɨɤɫɢɱɧɿɫɬɸ Д1Ж.  

Ɇɟɬɨɸ ɧɚɲɨʀ ɪɨɛɨɬɢ ɛɭɥɨ ɞɨɫɥɿɞɠɟɧɧɹ ɚɧɬɢɦɿɤɪɨɛɧɨʀ ɚɤɬɢɜɧɨɫɬɿ ɤɨɦɩɨɡɢɰɿɣ 
ɪɚɦɧɨɥɿɩɿɞɧɢɯ ɛɿɨɉȺɊ ɡ ɬɿɨɫɭɥɶɮɨɧɚɬɨɦ (ȿɌɋ). 

ɍ ɪɨɛɨɬɿ ɜɢɤɨɪɢɫɬɚɧɨ ɪɚɦɧɨɥɿɩɿɞɧɿ ɉȺɊ ɲɬɚɦɭ Pseudomonas sp. PS-17, ɚ ɫɚɦɟ: ɫɭɩɟɪɧɚɬɚɧɬ 
ɤɭɥɶɬɭɪɚɥɶɧɨʀ ɪɿɞɢɧɢ (ɋɄɊ) ɬɚ ɪɚɦɧɨɥɿɩɿɞɧɢɣ ɛɿɨɤɨɦɩɥɟɤɫɭ (ɊȻɄ), ɳɨ ɦɿɫɬɢɬɶ ɪɚɦɧɨɥɿɩɿɞɢ ɿ 
ɩɨɥɿɫɚɯɚɪɢɞ (4:1), ɨɬɪɢɦɚɧɿ ɭ ȼɿɞɞɿɥɟɧɧɿ ɮɿɡɢɤɨ-ɯɿɦɿʀ ɝɨɪɸɱɢɯ ɤɨɩɚɥɢɧ ȱɧɎɈȼ ɇȺɇ ɍɤɪɚʀɧɢ 
[2Ж, ɚ ɬɚɤɨɠ ɫɢɧɬɟɬɢɱɧɢɣ ɚɧɚɥɨɝ ɮɿɬɨɧɰɢɞɿɜ ɱɚɫɧɢɤɭ – ɟɬɢɥɬɿɨɫɭɥɶɮɨɧɚɬ (ȿɌɋ), ɫɢɧɬɟɡɨɜɚɧɢɣ ɜ 
ɇɍ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ» [3]. Ɉɫɤɿɥɶɤɢ ȿɌɋ є ɦɚɥɨ ɪɨɡɱɢɧɧɢɦ ɭ ɜɨɞɿ, ɿ ɰɟ ɭɫɤɥɚɞɧɸє ɣɨɝɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ, ɚɤɬɭɚɥɶɧɢɦ ɧɚɩɪɹɦɤɨɦ є ɪɨɡɪɨɛɤɚ ɜɨɞɨɪɨɡɱɢɧɧɢɯ ɤɨɦɩɥɟɤɫɿɜ ȿɌɋ ɡ ɩɿɞɜɢɳɟɧɨɸ 
ɚɤɬɢɜɧɿɫɬɸ. Ⱦɨɫɥɿɞɠɟɧɨ ɞɿɸ ɪɚɦɧɨɥɿɩɿɞɧɢɯ ɉȺɊ ɧɚ ɚɧɬɢɦɿɤɪɨɛɧɭ ɚɤɬɢɜɧɿɫɬɶ ȿɌɋ ɳɨɞɨ ɧɢɡɤɢ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɮɿɬɨɩɚɬɨɝɟɧɿɜ, ɳɨ ɫɩɪɢɱɢɧɹɸɬɶ ɡɚɯɜɨɪɸɜɚɧɧɹ ɛɚɝɚɬɶɨɯ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ 
ɪɨɫɥɢɧ (ɬɚɛɥ.). 
 

Ɍɚɛɥɢɰɹ – Ⱥɧɬɢɦɿɤɪɨɛɧɚ ɚɤɬɢɜɧɿɫɬɶ ɤɨɦɩɨɡɢɰɿɣ ɬɿɨɫɭɥɶɮɨɧɚɬɭ ȿɌɋ ɡ ɪɚɦɧɨɥɿɩɿɞɧɢɦɢ 
ɛɿɨɉȺɊ 

 

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɪɚɦɧɨɥɿɩɿɞɧɿ ɉȺɊ ɲɬɚɦɭ Pseudomonas sp. PS-17 ɫɩɪɢɹɸɬɶ ɩɿɞɜɢɳɟɧɧɸ 
ɚɧɬɢɦɿɤɪɨɛɧɨʀ ɚɤɬɢɜɧɨɫɬɿ ɟɬɢɥɬɿɨɫɭɥɶɮɨɧɚɬɭ ɳɨɞɨ ɞɨɫɥɿɞɠɟɧɢɯ ɮɿɬɨɩɚɬɨɝɟɧɿɜ. Ɉɬɪɢɦɚɧɿ 
ɪɟɡɭɥɶɬɚɬɢ ɫɜɿɞɱɚɬɶ, ɳɨ ɤɨɦɩɨɡɢɰɿʀ ɋɄɊ ɡ ɟɬɢɥɬɿɨɫɭɥɶɮɨɧɚɬɨɦ є ɚɤɬɢɜɧɿɲɢɦɢ ɳɨɞɨ 
ɮɿɬɨɩɚɬɨɝɟɧɿɜ, ɧɿɠ ɫɚɦ ȿɌɋ, ɩɪɨ ɳɨ ɫɜɿɞɱɚɬɶ ɧɢɠɱɿ ɡɧɚɱɟɧɧɹ ɦɿɧɿɦɚɥɶɧɢɯ ɿɧɝɿɛɭɜɚɥɶɧɢɯ 
ɤɨɧɰɟɧɬɪɚɰɿɣ (ɧɚ 50-80 %) ɬɚ ɦɿɧɿɦɚɥɶɧɢɯ ɛɿɨɰɢɞɧɢɯ ɤɨɧɰɟɧɬɪɚɰɿɣ – ɧɚ 40-42,8%. 

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɭ ɤɨɦɩɨɡɢɰɿɹɯ ɡ ɊȻɄ ɬɚɤɨɠ ɦɨɠɧɚ ɫɭɬɬєɜɨ ɡɦɟɧɲɢɬɢ ɆȱɄ 
ɟɬɢɥɬɿɨɫɭɥɶɮɨɧɚɬɭ – ɧɚ 50 % ɬɚ ɣɨɝɨ ɆȻɄ – ɧɚ 28,6-66,8 %. Ɍɚɤɢɣ ɟɮɟɤɬ ɦɨɠɧɚ ɩɨɹɫɧɢɬɢ 
ɜɩɥɢɜɨɦ ɪɚɦɧɨɥɿɩɿɞɧɢɯ ɉȺɊ ɧɚ ɩɪɨɧɢɤɧɿɫɬɶ ɤɥɿɬɢɧɧɢɯ ɦɟɦɛɪɚɧ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ Д4]. 

Ɇɿɤɪɨɨɪɝɚɧɿɡɦɢ ȿɌɋ, ɝ/ɞɦ3
 ȿɌɋ + ɊȻɄ 0,01  

ɝ/ɞɦ3
 

ȿɌɋ + ɋɄɊ 0,01  
ɝ/ɞɦ3

 

 ɆȱɄ ɆȻɄ ɆȱɄ ɆȻɄ ɆȱɄ ɆȻɄ 

Clavibacter michiganensis 0,02 0,07 0,02 0,05 0,01 0,04 

Agrobacterium tumefaciens 0,02 0,05 0,01 0,03 0,005 0,03 

Xanthomonas  campestris 0,05 0,09 0,01 0,03 0,01 0,02 

Pseudomonas syringae 0,02 0,04 0,01 0,02 0,01 0,02 

Erwinia corotovora 0,02 0,04 0,01 0,02 0,01 0,02 



Biotechnology for agriculture and environmental protection  
   

 

 
September 07

th
 - 10th, 2016 

Odessa, Ukraine 
111 

ɉɨɤɚɡɚɧɨ, ɳɨ ɞɨɫɥɿɞɠɟɧɿ ɪɚɦɧɨɥɿɩɿɞɧɿ ɉȺɊ ɫɩɪɢɹɸɬɶ ɡɦɿɧɚɦ ɩɪɨɧɢɤɧɨɫɬɿ ɤɥɿɬɢɧɧɢɯ 
ɦɟɦɛɪɚɧ ɬɟɫɬɨɜɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ-ɮɿɬɨɩɚɬɨɝɟɧɿɜ Agrobacterium tumefacians, Pseudomonas 

sɭringae, Clavibacter michiganensis. 
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Кɨɧɰɟɧɬɪɚɰіɹ РȻК, ɝ/ɞɦ3

Pseudomonas suringae

Agrobacterium tumefacians

 
Ɋɢɫ. 1. ȼɩɥɢɜ ɪɚɦɧɨɥɿɩɿɞɧɨɝɨ ɛɿɨɤɨɦɩɥɟɤɫɭ ɧɚ ɜɢɯɿɞ ɛɿɥɤɚ ɡ ɤɥɿɬɢɧ Agrobacterium 

tumefacians ɿ Pseudomonas suringae. 

 

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɊȻɄ ɡɚ ɤɨɧɰɟɧɬɪɚɰɿɣ 0,05-0,5 ɝ/ɞɦ3
 ɫɩɪɢɹɜ ɩɿɞɜɢɳɟɧɧɸ ɩɪɨɧɢɤɧɨɫɬɿ 

ɤɥɿɬɢɧɧɢɯ ɦɟɦɛɪɚɧ ɜɢɜɱɟɧɢɯ ɮɿɬɨɩɚɬɨɝɟɧɿɜ. Ɍɚɤɚ ɡɞɚɬɧɿɫɬɶ ɪɚɦɧɨɥɿɩɿɞɧɢɯ ɉȺɊ ɞɨ 
ɪɟɝɭɥɸɜɚɧɧɹ ɩɪɨɧɢɤɧɨɫɬɿ ɦɟɦɛɪɚɧ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ є ɜɚɠɥɢɜɢɦ ɩɨɤɚɡɧɢɤɨɦ ɞɥɹ ʀɯ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɢ ɫɬɜɨɪɟɧɧɿ ɟɮɟɤɬɢɜɧɢɯ ɤɨɦɩɨɡɢɰɿɣ ɞɥɹ ɫɿɥɶɫɶɤɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ, ɞɥɹ 
ɩɿɞɫɢɥɟɧɧɹ ɞɿʀ ɛɿɨɰɢɞɿɜ. 

Ɉɬɠɟ, ɡɚɫɬɨɫɭɜɚɧɧɹ ɪɚɦɧɨɥɿɩɿɞɧɢɯ ɉȺɊ ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ ɚɤɬɢɜɧɨɫɬɿ ɛɿɨɰɢɞɿɜ ɩɪɢ 
ɫɬɜɨɪɟɧɧɿ ɟɮɟɤɬɢɜɧɢɯ ɡɚɫɨɛɿɜ ɞɥɹ ɪɨɫɥɢɧɧɢɰɬɜɚ є ɩɟɪɫɩɟɤɬɢɜɧɢɦ ɣ ɚɤɬɭɚɥɶɧɢɦ ɧɚɩɪɹɦɤɨɦ 
ɫɭɱɚɫɧɨɝɨ ɟɤɨɥɨɝɿɱɧɨ ɛɟɡɩɟɱɧɨɝɨ ɫɿɥɶɫɶɤɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ. 
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Кɥɢɦɟɧɤɨ ɘ.,  Ɇɚɰɶɤіɜ ȼ.ɉ., Ɇɚɬɸɯіɧɚ Ɍ.Ɂ., ɇɨɜіɤɨɜ ȼ.ɉ. 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», ɤɚɮɟɞɪɚ ɬɟɯɧɨɥɨɝɿʀ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ 

ɫɩɨɥɭɤ, ɮɚɪɦɚɰɿʀ ɬɚ ɛɿɨɬɟɯɧɨɥɨɝɿʀ, ɆɈɇ ɍɤɪɚʀɧɢ, Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 

 

ɆȱКɈɌȺȻ – ɇɈȼɂɃ ɒɅəɏ ȱ ɇɈȼȺ КɈɇɐȿɉɐȱə  
ȼ ɈРȽȺɇȱɑɇɈɆɍ ɁȿɆɅȿРɈȻɋɌȼȱ 

 

The highly effective spore mushroom drug «Mikotab» with a wide spectrum of action was designed. 

The «Mikotab» is a product of biotechnological cultivation of strains of black truffle, white truffle 

and  common stinkhorn, that contains products of metabolism, such as auxins, cytokinins, enzymes, 

lipids and other physiological substances, for stimulating of root development and further providing 

of balanced nutrition of agriculture crops. The «Mikotab» is increasing the energy of growing and 

field germination, yield and quality of seeds, also provides plant resistance to disease and stress 

factors (high and low temperatures, drought). 

 

ʈɪɭɧɬ — ɠɢɜɢɣ ɨɪɝɚɧɿɡɦ. ɍ Ȼɿɛɥɿʀ ɝɨɜɨɪɢɬɶɫɹ, ɳɨ ʉɪɭɧɬ ɦɚє ɫɢɥɭ (Ȼɭɬɬɹ 4:12). ȱ ɰɟ 
ɫɥɭɲɧɟ ɬɜɟɪɞɠɟɧɧɹ, ɨɫɤɿɥɶɤɢ ɜ ɪɨɞɸɱɨɦɭ ʉɪɭɧɬɿ ɜɢɪɭє ɠɢɬɬɹ. ȼɿɧ є ɫɟɪɟɞɨɜɢɳɟɦ, 
ɧɟɨɛɯɿɞɧɢɦ ɞɥɹ ɪɨɫɬɭ ɿ ɠɢɬɬɹ ɪɨɫɥɢɧ. Ʉɪɿɦ ɬɨɝɨ, ɣɨɝɨ ɡɚɫɟɥɹє ɛɟɡɥɿɱ ɬɜɚɪɢɧɧɢɯ 
ɨɪɝɚɧɿɡɦɿɜ. Ʌɢɲɟ ɨɞɢɧ ɤɿɥɨɝɪɚɦ ʉɪɭɧɬɭ ɦɨɠɟ ɦɿɫɬɢɬɢ ɩɨɧɚɞ 500 ɦɿɥɶɹɪɞɿɜ ɛɚɤɬɟɪɿɣ, ɨɞɢɧ 
ɦɿɥɶɹɪɞ ɝɪɢɛɤɿɜ ɿ ɞɨ 500 ɦɿɥɶɣɨɧɿɜ ɛɚɝɚɬɨɤɥɿɬɢɧɧɢɯ ɫɬɜɨɪɿɧɶ, ɬɚɤɢɯ, ɹɤ ɤɨɦɚɯɢ ɱɢ 
ɯɪɨɛɚɤɢ. ɑɢɦɚɥɨ ɡ ɰɢɯ ɨɪɝɚɧɿɡɦɿɜ ɫɩɿɜɩɪɚɰɸɸɬɶ, ɪɨɡɤɥɚɞɚɸɱɢ ɨɪɝɚɧɿɱɧɿ ɪɟɲɬɤɢ: ɨɩɚɥɟ 
ɥɢɫɬɹ, ɟɤɫɤɪɟɦɟɧɬɢ ɬɜɚɪɢɧ, ɬɨɳɨ. Ɂɚɜɞɹɤɢ ɰɶɨɦɭ ɜɢɞɿɥɹєɬɶɫɹ ɚɡɨɬ ɭ ɬɚɤɿɣ ɮɨɪɦɿ, ɜ ɹɤɿɣ 
ɣɨɝɨ ɦɨɠɭɬɶ ɩɨɝɥɢɧɚɬɢ ɪɨɫɥɢɧɢ. ɐɿ ɦɚɥɨɩɨɦɿɬɧɿ ɬɪɭɞɿɜɧɢɤɢ ɫɩɪɢɹɸɬɶ ɩɟɪɟɬɜɨɪɟɧɧɸ 
ɜɭɝɥɟɰɸ ɧɚ ɜɭɝɥɟɤɢɫɥɨɬɭ ɣ ɿɧɲɿ ɫɩɨɥɭɤɢ, ɧɟɨɛɯɿɞɧɿ ɪɨɫɥɢɧɚɦ ɞɥɹ ɮɨɬɨɫɢɧɬɟɡɭ.  

əɤ ɠɟ ɛɭɬɢ, ɳɨɛ ɦɚɬɢ ɨɜɨɱɿ ɿ ɮɪɭɤɬɢ,  ɹɝɨɞɢ, ɝɨɪɿɯɢ ɿ ɥɿɫɢ? Ⱥ ɜɢɯɿɞ ɩɪɨɫɬɢɣ: ɩɨɬɪɿɛɧɨ 
ɧɚɝɨɞɭɜɚɬɢ ɫɜɨʀ ɪɨɫɥɢɧɢ. Ⱥɥɟ ɧɟ ɩɪɨɫɬɨ ɱɢɦɨɫɶ ɞɨɫɯɨɱɭ – ɭ ɬɚɤɨɦɭ ɜɢɩɚɞɤɭ ɜɨɧɢ 
ɠɢɪɭɜɚɬɢɦɭɬɶ ɿ ɜɡɚɝɚɥɿ ɧɟ ɩɥɨɞɨɧɨɫɢɬɢɦɭɬɶ. ɇɚɝɨɞɭɜɚɬɢ ʀɯ ɩɨɬɪɿɛɧɨ ɪɨɡɭɦɧɨ, ɡɚ ɩɪɢɪɨɞɧɨɸ 
ɬɟɯɧɨɥɨɝɿєɸ, ɡɛɚɥɚɧɫɨɜɚɧɨ. ȱ ɞɨɩɨɦɨɠɟ ɧɚɦ ɜ ɰɶɨɦɭ ɦɿɤɨɪɢɡɨɭɬɜɨɪɸɱɢɣ ɩɪɟɩɚɪɚɬ «Ɇɿɤɨɬɚɛ» 
Ⱦɚɣɬɟ ɪɨɫɥɢɧɚɦ ɜɫɟ, ɳɨ ɧɟɨɛɯɿɞɧɨ ɞɥɹ ʀɯ ɚɤɬɢɜɧɨɝɨ ɠɢɬɬɹ. ɓɨɛ ɜɨɧɢ ɡɦɨɝɥɢ ɩɥɨɞɨɧɨɫɢɬɢ ɧɟ 
ɡ ɩɪɢɦɭɫɭ, ɚ ɡɚ ɛɚɠɚɧɧɹɦ. 

Ɇɿɤɨɬɚɛ ɡɚɛɟɡɩɟɱɭє ɧɚɞɿɣɧɢɣ ɡɚɯɢɫɬ ɤɨɪɟɧɿɜ ɪɨɫɥɢɧɢ, ɩɿɞɜɢɳɭє ɫɬɿɣɤɿɫɬɶ ɪɨɫɥɢɧ ɞɨ 
ɡɧɟɜɨɞɧɟɧɧɹ, ɳɨ є ɞɭɠɟ ɜɚɠɥɢɜɢɦ ɞɥɹ ɜɢɪɨɳɭɜɚɧɧɹ ɤɭɥɶɬɭɪ ɜ ɩɨɫɭɲɥɢɜɢɯ ɪɚɣɨɧɚɯ. ɋɢɥɶɧɚ 
ɿɦɭɧɧɚ ɫɢɫɬɟɦɚ ɞɨɡɜɨɥɹє ɪɨɫɥɢɧɚɦ ɤɪɚɳɟ ɛɨɪɨɬɢɫɹ ɡ ɯɜɨɪɨɛɚɦɢ ɬɚ ɩɚɬɨɥɨɝɿɱɧɢɦɢ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ. Ɂɚɜɞɹɤɢ ɨɩɬɢɦɚɥɶɧɨɦɭ ɡɚɛɟɡɩɟɱɟɧɧɸ ɩɨɠɢɜɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ 
ɦɿɤɨɪɢɡɨɜɚɧɿ ɪɨɫɥɢɧɢ ɦɚɸɬɶ ɫɬɿɣɤɢɣ ɿɦɭɧɿɬɟɬ. 

ȼɫɿ ɠɢɬɬєɜɨ ɜɚɠɥɢɜɿ ɩɪɨɰɟɫɢ ɨɪɝɚɧɿɡɦɿ ɥɸɞɢɧɢ ɜ ɛɿɥɶɲɨɫɬɿ ɡɚɥɟɠɚɬɶ  ɜɿɞ ɬɨɝɨ, ɳɨ ɥɸɞɢɧɚ 
ɜɠɢɜɚє ɜ ʀɠɭ. Ȳɠɚ є ɞɠɟɪɟɥɨɦ ɡɞɨɪɨɜ’ɹ ɿ ɠɢɬɬєɡɞɚɬɧɨɫɬɿ. Ɂɚɛɟɡɩɟɱɭє ɨɪɝɚɧɿɡɦ ɟɧɟɪɝɿєɸ ɞɥɹ 
ɪɨɛɨɬɢ, ɦɚɬɟɪɿɚɥɨɦ ɞɥɹ ɩɨɛɭɞɨɜɢ ɧɨɜɢɯ ɤɥɿɬɢɧ ɿ ɬɤɚɧɢɧ ɡɛɿɥɶɲɭє ɣɨɝɨ ɨɩɿɪ ɞɨ ɪɿɡɧɢɯ ɧɟ 
ɛɚɠɚɧɢɯ ɜɩɥɢɜɿɜ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. 

Ɇɿɤɨɪɢɡɚɰɿɹ ɧɚɫɿɧɧɹ ɿ ɡɟɦɟɥɶɧɢɯ ɞɿɥɹɧɨɤ ɧɚ ɹɤɢɯ ɛɭɞɭɬɶ ɜɢɫɿɹɧɿ ɤɭɥɶɬɭɪɢ ɞɚє ɡɦɨɝɭ 
ɝɨɫɩɨɞɚɪɟɜɿ ɨɬɪɢɦɚɬɢ ɜɢɫɨɤɨɹɤɿɫɧɢɣ ɜɪɨɠɚɣ ɛɟɡ ɯɿɦɿʀ, ɡɚɛɟɡɩɟɱɭє ɪɨɫɥɢɧɭ ɦɿɧɟɪɚɥɶɧɢɦɢ 
ɪɟɱɨɜɢɧɚɦɢ, ɹɤɿ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɝɪɭɧɬɿ, ɩɨɫɢɥɸє ɫɬɿɣɤɿɫɬɶ ɞɨ ɯɜɨɪɨɛ. 

ȼɢɪɨɳɭɜɚɧɧɹ ɩɨɫɚɞɤɨɜɨɝɨ ɦɚɬɟɪɿɚɥɭ ɜ ɬɨɪɮ'ɹɧɢɯ ɬɚɛɥɟɬɤɚɯ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɩɪɟɩɚɪɚɬɭ 
«Ɇɿɤɨɬɚɛ» ɞɨɡɜɨɥɹє ɤɨɧɬɪɨɥɸɜɚɬɢ ɩɨɠɢɜɧɟ ɫɟɪɟɞɨɜɢɳɟ, ɬɟɦɩɟɪɚɬɭɪɭ ɩɨɜɿɬɪɹ, ɩɪɨɜɨɞɢɬɢ 
ɫɚɞɿɧɧɹ ɫɿɹɧɰɿɜ ɩɪɨɬɹɝɨɦ ɰɿɥɨɝɨ ɜɟɝɟɬɚɰɿɣɧɨɝɨ ɩɟɪɿɨɞɭ, ɡɦɟɧɲɢɬɢ ɜɢɬɪɚɬɢ ɧɚɫɿɧɧɹ ɩɨɪɿɜɧɹɧɨ 
ɡ ɫɿɜɛɨɸ ɭ ɜɿɞɤɪɢɬɢɣ ʉɪɭɧɬ ɭ 4-7 ɪɚɡɿɜ. Ɍɚɤɨɠ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɨɪɮ'ɹɧɢɯ ɬɚɛɥɟɬɨɤ ɞɚє 
ɦɨɠɥɢɜɿɫɬɶ ɲɜɢɞɤɨɝɨ ɩɪɨɜɟɞɟɧɧɹ ɜɢɫɚɞɠɭɜɚɧɧɹ ɫɚɞɢɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɛɟɡ ɩɨɲɤɨɞɠɟɧɧɹ 
ɤɨɪɟɧɿɜ ɪɨɫɥɢɧ, ɬɪɢɜɚɥɨɝɨ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɧɚ ɡɧɚɱɧɿ ɜɿɞɞɚɥɿ ɡɿ ɡɛɟɪɟɠɟɧɧɹɦ ɜɢɫɨɤɨʀ 
ɩɪɢɠɢɜɥɸɜɚɧɨɫɬɿ (95-100%). 
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Ɂ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɬɨɪɮ'ɹɧɢɯ ɬɚɛɥɟɬɨɤ ɦɨɠɧɚ ɜɢɪɨɳɭɜɚɬɢ ɹɤ ɞɟɪɟɜɧɿ ɬɚ ɱɚɝɚɪɧɢɤɨɜɿ ɩɨɪɨɞɢ 
ɞɥɹ ɥɿɫɨɜɨʀ ɿ ɫɚɞɨɜɨ-ɩɚɪɤɨɜɨʀ ɝɚɥɭɡɟɣ, ɬɚɤ ɿ ɤɜɿɬɤɨɜɿ, ɨɜɨɱɟɜɿ ɱɢ ɿɧɲɿ ɤɭɥɶɬɭɪɢ ɪɨɫɥɢɧɧɨɝɨ 
ɫɜɿɬɭ. 

Ƚɥɢɧɢɫɬɿ ʉɪɭɧɬɢ ɫɚɞɿɜ ɬɚ ɜɢɧɨɝɪɚɞɧɢɤɿɜ ɳɿɥɶɧɿ ɜ ɧɢɯ ɩɨɝɚɧɨ ɩɪɨɧɢɤɚɸɬɶ ɩɨɜɿɬɪɹ ɿ ɬɟɩɥɨ. 
ȼɨɞɚ ɡɚɫɬɨɸєɬɶɫɹ ɧɚ ɩɨɜɟɪɯɧɿ ɞɨ ɩɨɜɧɨɝɨ ɜɢɩɚɪɨɜɭɜɚɧɧɹ ɪɨɛɥɹɱɢ ɫɭɰɿɥɶɧɭ ɤɿɪɤɭ. ȼ 
ɪɟɡɭɥɶɬɚɬɿ ɩɨɜɿɬɪɹ ɧɟ ɩɪɨɧɢɤɚє ɜ ʉɪɭɧɬ ɿ ɠɢɬɬєɞɿɹɥɶɧɿɫɬɶ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɞɥɹ ɩɪɨɰɟɫɭ 
ʉɪɭɧɬɨɭɬɜɨɪɟɧɧɹ ɨɛɦɟɠɟɧɚ. 

ɓɨɛ ɡɪɨɛɢɬɢ ʉɪɭɧɬ ɫɬɪɭɤɬɭɪɧɢɦ ɿ ɜɢɫɨɤɨɩɥɨɞɨɬɜɨɪɧɢɦ ɩɨɬɪɿɛɧɨ ɨɫɟɥɢɬɢ ɜ ɧɶɨɦɭ ɝɪɢɛɢ-

ɦɿɤɨɪɢɡɨɭɬɜɨɪɸɜɚɱɿ.  

ɍ ɯɜɨɣɧɢɯ ɧɚɫɚɞɠɟɧɧɹɯ, ɛɨɪɚɯ ɜ ɨɩɚɞɢ ɯɜɨʀ ɭɬɜɨɪɸєɬɶɫɹ ɝɪɭɛɢɣ ɩɟɪɟɝɧɿɣ, ɹɤɢɣ 
ɧɚɡɢɜɚєɬɶɫɹ ɦɨɪ. Ɍɨɜɳɢɧɨɸ ɜɿɞ 5 ɞɨ 20ɫɦ. Ƚɪɭɛɚ ɩɿɞɫɬɢɥɤɚ ɪɨɡɤɥɚɞɚєɬɶɫɹ ɩɨɜɿɥɶɧɨ, 
ɩɪɢɱɢɧɨɸ ɱɨɝɨ є ɛɿɞɧɿɫɬɶ ɦɟɡɨɮɚɭɧɢ (ɞɨɳɨɜɢɯ ɯɪɨɛɚɤɿɜ ɧɟɦɚє, ɥɢɲɟ ɡɪɿɞɤɚ ɡɭɫɬɪɿɱɚɸɬɶɫɹ 
ɪɚɤɨɩɨɞɿɛɧɿ). Ⱦɿɹɥɶɧɿɫɬɶ ɦɿɤɪɨɮɥɨɪɢ ɭɩɨɜɿɥɶɧɸєɬɶɫɹ ɬɚɤɨɠ ɚɧɬɢɛɿɨɬɢɤɚɦɢ, ɹɤɿ ɦɿɫɬɹɬɶɫɹ ɜ 
ɝɪɭɛɨɦɭ ɨɩɚɞɢ ɯɜɨʀ, ɧɟɫɬɚɱɟɸ ɜ ɨɩɚɞɢ ɡɨɥɶɧɢɯ ɪɟɱɨɜɢɧ ɿ ɚɡɨɬɭ, ɚ ɬɚɤɨɠ ɤɢɫɥɨɸ ɪɟɚɤɰɿєɸ, ɳɨ 
ɫɩɪɢɹє ɪɨɡɩɨɜɫɸɞɠɟɧɧɸ ɬɨɪɮ’ɹɧɢɯ ɦɨɯɿɜ. Ɉɛɦɿɧ ɪɟɱɨɜɢɧ ɦɿɠ ɥɿɫɨɫɬɚɧɨɦ ɿ ʉɪɭɧɬɨɦ 
ɩɨɜɿɥɶɧɢɣ, ɳɨ ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɥɿɫɨɫɬɚɧɭ. Ʉɨɪɿɧɧɹ ɯɜɨɣɧɢɯ ɩɨɪɿɞ ɞɟɪɟɜ 
ɝɭɫɬɨ ɡɚɫɟɥɹɸɬɶ ɧɢɠɧɿ ɝɨɪɢɡɨɧɬɢ ɥɿɫɨɜɨʀ ɩɿɞɫɬɢɥɤɢ. ȼ ɛɿɞɧɢɯ ɿ ɜɿɞɧɨɫɧɨ ɛɿɞɧɢɯ ɟɞɨɬɨɩɚɯ ɭ 
ɝɪɭɛɨɦɭ ɝɭɦɭɫɿ ɪɨɡɦɿɳɟɧɚ ɦɚɣɠɟ ɜɫɹ ɤɨɪɟɧɟɜɚ ɫɢɫɬɟɦɚ ɫɨɫɧɢ ɿ ɹɥɢɧɢ. «Ⱦɟɪɟɜɨ ɫɬɨɹɬɶ ɧɚ 
ʉɪɭɧɬɿ» - ɰɟɣ ɜɢɪɚɡ ɪɨɡɤɪɢɜɚє ɫɭɬɧɿɫɬɶ ɜɿɞɦɿɱɟɧɨɝɨ ɹɜɢɳɚ ɿ ɫɜɿɞɱɢɬɶ ɩɪɨ ɫɥɚɛɤɭ ɜɿɬɪɨɫɬɿɣɤɿɫɬɶ 
ɬɚɤɢɯ ɧɚɫɚɞɠɟɧɶ. Ɂɚɞɨɜɿɥɶɧɢɣ ɪɿɫɬ ɞɟɪɟɜ ɩɪɢ ɩɨɝɚɧɨɦɭ ɪɨɡɜɢɬɤɭ ɤɨɪɟɧɟɜɨʀ ɫɢɫɬɟɦɢ 
ɨɛɭɦɨɜɥɸєɬɶɫɹ ɜɩɥɢɜɨɦ ɦɿɤɨɪɢɡɢ. 

ɇɚɣɧɟɛɟɡɩɟɱɧɿɲɚ ɞɥɹ ɫɨɫɧɹɤɿɜ є ɤɨɪɟɧɟɜɚ ɝɭɛɤɚ, ɳɨ ɜɢɧɢɤɚє ɭ ɪɟɡɭɥɶɬɚɬɿ ɞɿɹɥɶɧɨɫɬɿ 
ɛɚɡɢɞɿɚɥɶɧɢɯ ɝɪɢɛɿɜ. ɍɪɚɠɟɧɧɹ ɤɨɪɟɧɿɜ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɨɫɥɚɛɥɟɧɧɹ ɬɚ ɡɚɫɢɯɚɧɧɹ ɞɟɪɟɜ ɫɨɫɧɢ, 
ɜɨɧɢ ɜɢɜɚɥɸɸɬɶɫɹ ɜɿɬɪɨɦ. Ɉɫɨɛɥɢɜɨ ɰɟ ɹɜɢɳɟ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɧɚ ɫɬɚɪɨɨɪɧɢɯ ɡɟɦɥɹɯ, ɞɟ, ɹɤ 
ɩɪɚɜɢɥɨ, ɜɿɞɫɭɬɧɿ ɲɚɩɤɨɜɿ ɝɪɢɛɢ. əɤɪɚɡ ɜɨɧɢ ɩɪɨɬɢɞɿɸɬɶ ɭɪɚɠɟɧɧɸ ɬɚ ɡɚɯɜɨɪɸɜɚɧɧɸ ɧɚ 
ɤɨɪɟɧɟɜɭ ɝɭɛɤɭ. 

Є ɝɚɪɧɟ ɩɪɢɫɥɿɜ'ɹ "Ʌɿɫɭ ɧɟɦɚє – ɿ ɝɪɢɛɚ ɧɟɦɚє ". ɐɟ ɫɜɨєɪɿɞɧɟ ɫɩɿɜɬɨɜɚɪɢɫɬɜɨ ɪɨɫɥɢɧ ɬɚ 
ɝɪɢɛɿɜ, ɹɤɟ ɞɭɠɟ ɱɚɫɬɨ ɜɿɞɛɢɜɚєɬɶɫɹ ɭ ɧɚɡɜɚɯ ɨɫɬɚɧɧɿɯ (ɩɿɞɛɟɪɟɡɧɢɤ, ɩɿɞɨɫɢɱɧɢɤɢ), ɡɧɚɣɲɥɨ 
ɧɚɭɤɨɜɟ ɨɛʉɪɭɧɬɭɜɚɧɧɹ ɭ ɜɿɞɤɪɢɬɬɿ ɹɜɢɳɚ ɦɿɤɨɪɢɡɢ. ɐɟ ɩɪɟɞɫɬɚɜɥɹєɬɶɫɹ ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ: 
ɤɨɥɢ ɦɿɰɟɥɿɣ ɩɟɜɧɨɝɨ ɜɢɞɭ ɫɩɨɱɚɬɤɭ ɩɨɲɢɪɸєɬɶɫɹ ɜ ɝɪɭɧɬɿ ɿ ɧɚ ɹɤɨɦɭɫɶ ɟɬɚɩɿ ɫɜɨɝɨ ɪɨɡɜɢɬɤɭ 
ɡɭɫɬɪɿɱɚє ɞɪɿɛɧɿ ɤɨɪɿɧɰɿ ɪɨɫɥɢɧ ɩɟɜɧɨɝɨ ɜɢɞɭ, ɬɨ ɨɛɩɥɿɬɚє ʀɯ ɫɜɨєɪɿɞɧɨɸ, 
"ɦɭɮɬɨɸ",ɭɬɜɨɪɸɸɱɢ ɝɪɢɛɧɢɣ ɱɨɯɥɢɤ. ɐɟ ɞɨɛɪɟ ɿ ɞɥɹ ɪɨɫɥɢɧɢ, ɿ ɞɥɹ ɝɪɢɛɚ. Ɋɨɫɥɢɧɚ 
ɡɚɛɟɡɩɟɱɭє ɦɿɤɨɪɢɡɧɿ ɝɪɢɛɢ ɜɭɝɥɟɜɨɞɚɦɢ. ɍ ɫɜɨɸ ɱɟɪɝɭ ɝɪɢɛ ɛɟɪɟ ɭɱɚɫɬɶ ɭ ɡɚɛɟɡɩɟɱɟɧɧɿ 
ɪɨɫɥɢɧɢ ɦɚɤɪɨ- ɿ ɦɿɤɪɨɟɥɟɦɟɧɬɚɦɢ, ɜɨɞɨɸ. Ʉɪɿɦ ɰɶɨɝɨ, ɦɿɤɨɪɢɡɨɭɬɜɨɪɸɸɱɿ ɝɪɢɛɢ 
ɨɯɨɪɨɧɹɸɬɶ ɤɨɪɿɧɧɹ ɜɢɳɢɯ ɪɨɫɥɢɧɢ ɜɿɞ ɲɤɿɞɥɢɜɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. 

ȼɧɚɫɥɿɞɨɤ ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɪɟɩɚɪɚɬɭ «Ɇɿɤɨɬɚɛ», ɩɿɞɜɢɳɭєɬɶɫɹ ɡɚɫɜɨєɧɧɹ ɦɚɤɪɨ- ɿ 
ɦɿɤɪɨɟɥɟɦɟɧɬɿɜ ɡ ɝɪɭɧɬɭ ɲɥɹɯɨɦ ɚɤɬɢɜɧɨɝɨ ɩɟɪɟɬɜɨɪɟɧɧɹ ɧɟɞɨɫɬɭɩɧɢɯ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɜ 
ɞɨɫɬɭɩɧɿɣ ɮɨɪɦɿ ɿ ɚɤɬɢɜɿɡɚɰɿʀ ɜɛɢɪɚɸɱɨʀ ɡɞɚɬɧɨɫɬɿ ɤɨɪɟɧɟɜɨʀ ɫɢɫɬɟɦɢ. 

Ɋɨɫɥɢɧɚ ɨɬɪɢɦɭє ɜɿɞ ɝɪɢɛɿɜ-ɫɢɦɛɿɨɧɬɿɜ ɟɧɡɢɦɢ, ɚɧɬɢɛɿɨɬɢɤɢ, ɝɨɪɦɨɧɢ, ɦɿɧɟɪɚɦɢ ɜ 
ɪɟɡɭɥɶɬɚɬɿ ɪɨɫɥɢɧɚ ɤɪɚɳɟ ɪɨɡɜɢɜɚєɬɶɫɹ ɿ ɧɚɛɚɝɚɬɨ ɫɢɥɶɧɿɲɟ ɨɩɢɪɚєɬɶɫɹ ɯɜɨɪɨɛɚɦ. 

Ƚɪɢɛɢ – ɦɿɤɨɪɢɡɨɭɬɜɨɪɸɜɚɱɿ ɪɨɡɪɨɫɬɚɸɬɶɫɹ ɜ ʉɪɭɧɬɿ, ɭɬɜɨɪɸɸɱɢ ɝɪɢɛɧɢɰɸ, ɹɤɚ є 
ɜɢɪɨɛɧɢɱɢɦ ɰɟɯɨɦ ɩɨɠɢɜɢ ɞɥɹ ɪɨɫɥɢɧɢ,  ɩɨɤɪɚɳɭє ɫɬɪɭɤɬɭɪɭ ʉɪɭɧɬɭ, ɜɚɠɥɢɜɨɸ 
ɨɫɨɛɥɢɜɿɫɬɸ ɹɤɨɝɨ є ɩɨɪɢɫɬɿɫɬɶ, ɜɿɞ ɧɟʀ ɡɚɥɟɠɢɬɶ ɜɨɞɧɢɣ, ɩɨɜɿɬɪɹɧɢɣ, ɬɟɩɥɨɜɢɣ ɿ ɩɨɠɢɜɧɢɣ 
ɪɟɠɢɦɢ ʉɪɭɧɬɭ. ɉɿɞɜɢɳɟɧɧɹ ɛɭɮɟɪɧɨɫɬɿ ʉɪɭɧɬɿɜ, ɦɟɧɲɚ ɦɨɠɥɢɜɿɫɬɶ ɜɢɦɢɜɚɧɧɹ ɩɨɠɢɜɧɢɯ 
ɪɟɱɨɜɢɧ. ȼɫɿ ɰɿ ɮɚɤɬɨɪɢ є ɜɚɠɥɢɜɢɦ ɩɨɤɚɡɧɢɤɨɦ ɪɨɞɸɱɨɫɬɿ ʉɪɭɧɬɭ. 
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1Ⱥɫɨɰɿɚɰɿɹ «Ȼɿɨɤɨɧɜɟɪɫɿɹ», ȱɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤ, ɍɤɪɚʀɧɚ 
2ɉɨɞɿɥɶɫɶɤɢɣ ȾȺɌɍ, Ʉɚɦ'ɹɧɟɰɶ-ɉɨɞɿɥɶɫɶɤ, ɍɤɪɚʀɧɚ 

  

ɁȺɋɌɈɋɍȼȺɇə ȻȱɈɉРȿɉȺРȺɌɍ «ȼȿРɆɂɆȺȽ» ɉРɂ ȼɂРɈɓɍȼȺɇɇȱ 
ɋȱɅɖɋɖКɈȽɈɋɉɈȾȺРɋɖКɂɏ КɍɅɖɌɍР ȼ ɈРȽȺɇȱɑɇɈɆɍ ɁȿɆɅȿРɈȻɋɌȼȱ 

 
The results of scientific research and industrial application of humic complex liquid organic 

fertilizer "Vermymah" in organic agriculture. 

 

ɉɪɨɛɥɟɦɚ ɜɢɪɨɛɧɢɰɬɜɚ ɟɤɨɥɨɝɿɱɧɨ ɱɢɫɬɨʀ ɩɪɨɞɭɤɰɿʀ ɜ ɍɤɪɚʀɧɿ ɡɚɥɢɲɚєɬɶɫɹ ɨɞɧɿєɸ ɡ 

ɧɚɣɛɿɥɶɲ ɨɛɝɨɜɨɪɸɜɚɧɢɯ ɝɚɥɭɡɟɜɢɦɢ ɮɚɯɿɜɰɹɦɢ. Ⱥɞɠɟ ɩɪɢɪɨɞɧɿ ɪɟɫɭɪɫɢ ɤɪɚʀɧɢ ɞɥɹ 
ɪɨɡɜɢɬɤɭ ɨɪɝɚɧɿɱɧɨɝɨ ɫɿɥɶɫɶɤɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɭɧɿɤɚɥɶɧɿ, ɚ ɩɪɨ ɿɧɬɟɪɟɫ ɞɨ ɞɚɧɨɝɨ ɧɚɩɪɹɦɤɭ 
ɫɜɿɞɱɢɬɶ ɪɨɡɲɢɪɟɧɧɹ ɩɥɨɳ ɩɿɞ ɨɪɝɚɧɿɱɧɟ ɡɟɦɥɟɪɨɛɫɬɜɨ ɞɨ 400 ɬɢɫ. ɝɚ ɬɚ ɡɛɿɥɶɲɟɧɧɹ ɩɨɩɢɬɭ 
ɧɚ ɟɤɨɥɨɝɿɱɧɨ ɱɢɫɬɭ ɩɪɨɞɭɤɰɿɸ Д1Ж.  

Ɉɞɧɢɦ ɿɡ ɩɪɨɞɭɤɬɢɜɧɢɯ ɲɥɹɯɿɜ ɨɬɪɢɦɚɧɧɹ ɜɢɫɨɤɨɹɤɿɫɧɨʀ ɨɪɝɚɧɿɱɧɨʀ ɩɪɨɞɭɤɰɿʀ є 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɜ ɚɝɪɨɬɟɯɧɨɥɨɝɿɹɯ ɪɿɞɤɨɝɨ ɨɪɝɚɧɿɱɧɨɝɨ ɡɟɦɥɟɪɨɛɫɬɜɚ ɬɚ ɨɪɝɚɧɿɱɧɨɝɨ ɞɨɛɪɢɜɚ 
«ȼɟɪɦɢɦɚɝ», ɞɨ ɫɤɥɚɞɭ ɹɤɨɝɨ ɜɯɨɞɹɬɶ ɝɭɦɚɬɢ, ɮɭɥɶɜɨɤɢɫɥɨɬɢ, ɚɦɿɧɨɤɢɫɥɨɬɢ, ɜɿɬɚɦɿɧɢ, 
ɮɿɬɨɝɨɪɦɨɧɢ, ɪɿɫɬɚɤɬɢɜɭɸɱɿ ɪɟɱɨɜɢɧɢ, ɚ ɬɚɤɨɠ ɩɨɧɚɞ 30 ɪɿɡɧɢɯ ɦɚɤɪɨ- (ɚɡɨɬ, ɮɨɫɮɨɪ, ɤɚɥɿɣ, 
ɞɨ 4% ɦɚɝɧɿɸ, ɦɿɤɪɨɟɥɟɦɟɧɬɢ (ɛɨɪ, ɦɨɥɿɛɞɟɧ, ɦɿɞɶ, ɰɢɧɤ, ɡɚɥɿɡɨ ɬɚ ɿɧ.) ɬɚ ɫɩɨɪɢ ʉɪɭɧɬɨɜɢɯ 
ɨɪɝɚɧɿɡɦɿɜ Д1,2Ж. 

Ⱦɨɛɪɢɜɚ «ȼɟɪɦɢɦɚɝ» ɡɚɫɬɨɫɨɜɭɸɬɶ ɞɥɹ: 
• ɩɟɪɟɞɩɨɫɿɜɧɨɝɨ ɨɛɪɨɛɥɟɧɧɹ ɧɚɫɿɧɧɹ, 
• ɩɨɡɚɤɨɪɟɧɟɜɨɝɨ ɩɿɞɠɢɜɥɟɧɧɹ ɪɨɫɥɢɧ ɩɿɞ ɱɚɫ ɜɟɝɟɬɚɰɿʀ, 
• ɮɟɪɬɢɝɚɰɿʀ (ɜɜɟɞɟɧɧɹ ɣɨɝɨ ɭ ɩɨɥɢɜɧɿ ɜɨɞɢ ɩɪɢ ɤɪɚɩɟɥɶɧɨɦɭ ɡɪɨɲɟɧɧɿ). 
Ɇɿɤɪɨɟɥɟɦɟɧɬɢ ɜ ɯɟɥɚɬɧɿɣ ɮɨɪɦɿ, ɹɤɿ ɜɯɨɞɹɬɶ ɜ ɫɤɥɚɞ ɞɨɛɪɢɜɚ, ɡɚ ɩɪɨɜɟɞɟɧɧɹ 

ɩɟɪɟɞɩɨɫɿɜɧɨɝɨ ɨɛɪɨɛɥɟɧɧɹ ɧɚɫɿɧɧɹ, ɚɤɬɢɜɿɡɭɸɬɶ ɨɫɧɨɜɧɿ ɩɪɨɰɟɫɢ ɣɨɝɨ ɩɪɨɪɨɫɬɚɧɧɹ, ɜ ɡɨɧɿ 
ɤɨɪɟɧɟɜɨʀ ɫɢɫɬɟɦɢ ɩɨɤɪɚɳɭєɬɶɫɹ ɪɨɡɜɢɬɨɤ ɧɟɨɛɯɿɞɧɢɯ ɪɨɫɥɢɧɚɦ ɟɤɨɥɨɝɨɬɪɨɮɿɱɧɢɯ ɝɪɭɩ 
ʉɪɭɧɬɨɜɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɡɦɟɧɲɭєɬɶɫɹ ɭɪɚɠɟɧɿɫɬɶ ɨɫɧɨɜɧɢɦɢ ɯɜɨɪɨɛɚɦɢ. ɐɟ ɫɩɪɢɹє 
ɪɨɡɜɢɬɤɭ ɦɿɰɧɨʀ, ɪɨɡɝɚɥɭɠɟɧɨʀ, ɤɨɪɟɧɟɜɨʀ ɫɢɫɬɟɦɢ, ɜɢɪɨɛɥɟɧɧɸ ɫɩɟɰɢɮɿɱɧɢɯ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ 
ɩɪɨɬɟʀɧɿɜ, ɹɤɿ ɡɧɚɱɧɨ ɡɛɿɥɶɲɭɸɬɶ ɨɩɿɪ ɪɨɫɥɢɧ ɞɨ ɫɬɪɟɫɨɜɢɯ ɭɦɨɜ ɜɢɪɨɳɭɜɚɧɧɹ, ɬɚɤɢɯ ɹɤ 
ɩɨɫɭɯɚ, ɩɨɲɤɨɞɠɟɧɧɹ ɲɤɿɞɧɢɤɚɦɢ, ɝɪɚɞɨɦ, ɯɜɨɪɨɛɚɦɢ, ɜɤɥɸɱɚɸɱɢ ɜɿɪɭɫɧɿ.  

ɉɨɠɢɜɧɿ ɪɟɱɨɜɢɧɢ, ɳɨ є ɫɤɥɚɞɨɜɢɦɢ ɪɿɞɤɨɝɨ ɨɪɝɚɧɿɱɧɨɝɨ ɞɨɛɪɢɜɚ«ȼɟɪɦɢɦɚɝ», ɧɚɧɟɫɟɧɿ ɧɚ 
ɩɨɜɟɪɯɧɸ ɥɢɫɬɹ ɬɚ ɥɢɫɬɹɧɨʀ ɦɚɫɢ ɪɨɫɥɢɧɢ, ɧɟɸ ɩɨɝɥɢɧɚɸɬɶɫɹ ɿ ɩɪɨɯɨɞɹɬɶ ɬɨɣ ɫɚɦɢɣ ɲɥɹɯ 
ɫɢɧɬɟɡɭ, ɳɨ ɿ ɟɥɟɦɟɧɬɢ, ɹɤɿ ɧɚɞɯɨɞɹɬɶ ɜ ɪɨɫɥɢɧɭ ɱɟɪɟɡ ɤɨɪɟɧɟɜɭ ɫɢɫɬɟɦɭ, ɚɥɟ ɭ 5-8 ɪɚɡɿɜ 
ɲɜɢɞɲɟ ɿ ɡɚɫɜɨɸɜɚɧɧɹ ʀɯ ɪɨɫɥɢɧɨɸ ɫɬɚɧɨɜɢɬɶ 85-90%, ɩɨɪɿɜɧɹɧɨ ɡ 30-40% ɡɚɫɜɨɸɜɚɧɨɫɬɿ ʀɯ 
ɱɟɪɟɡ ɤɨɪɟɧɟɜɭ ɫɢɫɬɟɦɭ ɿɡ ɞɨɛɪɢɜ ɜɧɟɫɟɧɢɯ ɜ ʉɪɭɧɬ, ɡɧɢɠɭɜɚɥɢ ɩɟɫɬɢɰɢɞɧɢɣ ɫɬɪɟɫ ɧɚ ɪɨɫɥɢɧɢ. 

Ɂɚɜɞɹɤɢ ɜɦɿɫɬɭ ɜ ɞɨɛɪɢɜɿ ɦɚɝɧɿɸ - ɟɥɟɦɟɧɬɭ ɹɤɢɣ є ɨɫɧɨɜɨɸ ɮɨɬɨɫɢɧɬɟɡɭ,  ɧɚ 12-30% 

ɡɛɿɥɶɲɭɸɬɶɫɹ ɩɨɤɚɡɧɢɤɢ ɮɨɬɨɫɢɧɬɟɬɢɱɧɨʀ ɞɿɹɥɶɧɨɫɬɿ, ɜ ɪɟɡɭɥɶɬɚɬɿ ɱɨɝɨ ɚɤɬɢɜɭєɬɶɫɹ ɪɿɫɬ ɬɚ 
ɪɨɡɜɢɬɨɤ ɪɨɫɥɢɧɢ, ɳɨ ɡɚɛɟɡɩɟɱɭє ɩɪɢɪɿɫɬ ɜɪɨɠɚɸ ɧɚ 10-35%. 

Ɉɛɩɪɢɫɤɭɜɚɧɧɹ ɪɨɫɥɢɧ «ȼɟɪɦɢɦɚɝɨɦ»ɩɿɞɬɪɢɦɭє ɩɪɨɰɟɫ ɮɨɬɨɫɢɧɬɟɡɭ ɜ ɭɦɨɜɚɯ ɩɟɪɟɜɢ-

ɳɟɧɧɹ ɞɨɩɭɫɬɢɦɢɯ ɬɟɦɩɟɪɚɬɭɪ ɧɚ 2-4°ɋ. ɐɟ ɞɨɡɜɨɥɹє ɪɨɫɥɢɧɚɦ ɪɨɫɬɢ ɿ ɪɨɡɜɢɜɚɬɢɫɹ ɜ ɭɦɨɜɚɯ, 
ɤɨɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɫɹɝɚє ɜɢɳɟ 33-36°ɋ, ɳɨ ɨɫɨɛɥɢɜɨ ɚɤɬɭɚɥɶɧɨ ɞɥɹ 
ɛɿɥɶɲɨɫɬɿ ɪɟɝɿɨɧɿɜ ɜ ɨɫɬɚɧɧɿ ɪɨɤɢ. 

ɇɚ ɨɫɧɨɜɿ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɜɱɟɧɢɦɢ ɚɫɨɰɿɚɰɿʀ «Ȼɿɨɤɨɧɜɟɪɫɿɹ», ɉɨɞɿɥɶɫɶɤɨɝɨ 
Ⱦɟɪɠɚɜɧɨɝɨ ɚɝɪɚɪɧɨ – ɬɟɯɧɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ, ɑɟɪɧɿɝɿɜɫɶɤɨɝɨ ɿɧɫɬɢɬɭɬɭ Ⱥɉȼ ɇȺȺɇ ɬɚ ɿɧ. 
ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɩɨɡɚɤɨɪɟɧɟɜɿ ɩɿɞɠɢɜɥɟɧɧɹ ɞɨɛɪɢɜɨɦ «ȼɟɪɦɢɦɚɝ» ɫɥɿɞ ɩɪɨɜɨɞɢɬɢ ɜɩɪɨɞɨɜɠ 
ɜɟɝɟɬɚɰɿʀ ɭ ɤɪɢɬɢɱɧɿ ɮɚɡɢ ɪɨɡɜɢɬɤɭ ɤɭɥɶɬɭɪ (ɮɚɡɢ ɨɪɝɚɧɨɝɟɧɟɡɭ, ɜ ɩɟɪɿɨɞ ɩɪɨɯɨɞɠɟɧɧɹ ɹɤɢɯ 
ɜɿɞɛɭɜɚɸɬɶɫɹ ɩɪɨɰɟɫɢ ɡɚɤɥɚɞɚɧɧɹ ɨɫɧɨɜɧɢɯ ɟɥɟɦɟɧɬɿɜ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ: ɤɨɥɨɫɚ, ɤɨɲɢɤɚ, 



Biotechnology for agriculture and environmental protection  
   

 

 
September 07

th
 - 10th, 2016 

Odessa, Ukraine 
115 

ɤɚɱɚɧɚ, ɛɨɛɿɜ ɬɚ ɿɧ.). 
Ɂɧɚɸɱɢ ɬɚɤɿ ɤɪɢɬɢɱɧɿ ɮɚɡɢ ɞɥɹ ɪɨɫɥɢɧɢ, ɿ ɡɚɫɬɨɫɨɜɭɸɱɢ ɫɚɦɟ ɜ ɰɟɣ ɩɟɪɿɨɞ ɩɨɡɚɤɨɪɟɧɟɜɿ 

ɩɿɞɠɢɜɥɟɧɧɹ ɦɨɠɧɚ ɜɩɥɢɜɚɬɢ ɧɚ ɡɚɤɥɚɞɚɧɧɹ ɟɥɟɦɟɧɬɿɜ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ, ɬɨɛɬɨ ɧɚ ɦɚɣɛɭɬɧɿɣ 
ɜɪɨɠɚɣ ɬɚ ɣɨɝɨ ɹɤɿɫɬɶ, ɚ ɫɚɦɟ: 
№ Ʉɭɥɶɬɭɪɢ «ȼɟɪɦɢɦɚɝ» 

1 
Ɉɡɢɦɿ ɿ ɹɪɿ ɡɟɪɧɨɜɿ- ɭ ɮɚɡɭ ɤɭɳɿɧɧɹ ɚɛɨ ɜɢɯɨɞɭ ɜ ɬɪɭɛɤɭ: ɩɨɜɬɨɪɧɟ 
ɩɨɱɚɬɨɤ ɤɨɥɨɫɿɧɧɹ 5-6 ɥ/ɝɚ 

2 ɋɨɹ - ɭ ɮɚɡɭ ɩɨɱɚɬɨɤ ɛɭɬɨɧɿɡɚɰɿʀ, ɩɨɜɬɨɪɧɨ ɩɨɱɚɬɨɤ ɰɜɿɬɿɧɧɹ 5-7 ɥ/ɝɚ 

3 Ɋɿɩɚɤ - ɭ ɮɚɡɭ ɫɬɟɛɥɭɜɚɧɧɹ, ɩɨɜɬɨɪɧɨ ɞɨ ɩɨɱɚɬɤɭ ɰɜɿɬɿɧɧɹ 5-6 ɥ/ɝɚ 

4 Ƚɪɟɱɤɚ - ɭ ɮɚɡɭ ɛɭɬɨɧɿɡɚɰɿʀ ɿ ɩɨɱɚɬɨɤ ɰɜɿɬɿɧɧɹ; 5-6 ɥ/ɝɚ 

5 Ɋɢɫ - ɭ ɮɚɡɭ ɤɭɳɿɧɧɹ ɿ ɩɟɪɟɞ ɜɢɤɢɞɚɧɧɹɦ ɜɨɥɨɬɿ 5-8 ɥ/ɝɚ 

6 Ʉɭɤɭɪɭɞɡɚ - ɭ ɮɚɡɭ 3-5 ɥɢɫɬɨɱɤɿɜ, ɩɨɜɬɨɪɧɨ ɭ ɮɚɡɭ 7-12 ɥɢɫɬɨɱɤɿɜ 5-7 ɥ/ɝɚ 

7 
ɋɨɧɹɲɧɢɤ - ɭ ɮɚɡɭ 4 ɩɚɪ ɫɩɪɚɜɠɧɿɯ ɥɢɫɬɤɿɜ: ɧɚ ɩɨɱɚɬɤɭ ɮɨɪɦɭɜɚɧɧɹ 
ɡɚɱɚɬɤɨɜɢɯ ɤɨɲɢɤɿɜ 5-8 ɥ/ɝɚ 

8 ɐɭɤɪɨɜɿ ɛɭɪɹɤɢ - ɭ ɮɚɡɭ 6-8 ɥɢɫɬɤɿɜ ɿ ɜ ɩɟɪɿɨɞ ɡɦɢɤɚɧɧɹ ɦɿɠɪɹɞɶ 5-8 ɥ/ɝɚ 

9 
Ʉɚɪɬɨɩɥɹ - ɨɞɧɨɱɚɫɧɨ ɡ ɨɛɪɨɛɤɨɸ ɩɪɨɬɢ ɤɨɥɨɪɚɞɫɶɤɢɯ ɠɭɤɿɜ ɿ ɩɟɪɟɞ 
ɩɨɱɚɬɤɨɦ ɰɜɿɬɿɧɧɹ 6-8ɥ/ɝɚ 

10 
Ɉɜɨɱɟɜɿ ɤɭɥɶɬɭɪɢ - ɭ ɮɚɡɭ 3-4 ɫɩɪɚɜɠɧɿɯ ɥɢɫɬɨɱɤɿɜ, ɩɨɜɬɨɪɧɨ  ɩɨɱɚɬɨɤ 
ɰɜɿɬɿɧɧɹ 6-8 ɥ/ɝɚ 

11 Ȼɚɲɬɚɧɧɿ ɤɭɥɶɬɭɪɢ - ɭ ɮɚɡɭ 3-5 ɥɢɫɬɨɱɤɿɜ, ɩɨɜɬɨɪɧɭ ɭ ɮɚɡɭ ɛɭɬɨɧɿɡɚɰɿʀ 6-8 ɥ/ɝɚ 

12 Ɂɟɪɧɹɬɤɨɜɿ, ɩɥɨɞɨɜɿ ɤɭɥɶɬɭɪɢ (3-4 ɪɚɡɢ) 6-8 ɥ/ɝɚ 

13 ȼɢɧɨɝɪɚɞɧɢɤɢ (2-3 ɪɚɡɢ) 6-8 ɥ/ɝɚ 

14 əɝɿɞɧɢɤɢ - ɩɿɫɥɹ ɜɢɫɚɞɤɢ ɪɨɡɫɚɞɢ ɿ ɜ ɩɟɪɿɨɞ ɛɭɬɨɧɿɡɚɰɿʀ 6-7 ɥ/ɝɚ 

15 Ʉɜɿɬɢ - ɞɜɚ ɪɚɡɢ ɭ ɮɚɡɭ ɚɤɬɢɜɧɨɝɨ ɪɨɫɬɭ 6-7 ɥ/ɝɚ 

16 

ɏɦɿɥɶ – ɡɚɦɨɱɭɜɚɧɧɹ ɫɚɞɢɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɩɟɪɟɞ ɩɨɫɚɞɤɨɸ ɡ ɟɤɫɩɨɡɢɰɿєɸ 
2-4 ɝɨɞɢɧɢ, ɬɪɢɪɚɡɨɜɟ ɨɛɩɪɢɫɤɭɜɚɧɧɹ ɪɨɫɥɢɧ ɜ ɩɟɪɿɨɞ ɜɟɝɟɬɚɰɿʀ 7-10 ɥ/ɝɚ 

 

ȼ ɝɨɫɩɨɞɚɪɫɬɜɚɯ Ɉɞɟɫɶɤɨʀ, ȱɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤɨʀ, Ʉɢʀɜɫɶɤɨʀ, Ʉɿɪɨɜɨɝɪɚɞɫɶɤɨʀ, ɑɟɪɧɿɝɿɜɫɶɤɨʀ 
ɬɚ ɿɧɲɢɯ ɨɛɥɚɫɬɟɣ, ɪɿɞɤɟ ɨɪɝɚɧɿɱɧɟ ɞɨɛɪɢɜɨ «ȼɟɪɦɢɦɚɝ» ɜ 2012-2015 ɪɨɤɚɯ ɡɚɛɟɡɩɟɱɢɥɨ 
ɩɪɢɪɿɫɬ ɭɪɨɠɚɣɧɨɫɬɿ ɡɟɪɧɨɜɢɯ – 5-9 ɰ/ɝɚ, ɪɿɩɚɤɿɜ – 4,2-6,4 ɰ/ɝɚ, ɫɨʀ, ɫɨɧɹɲɧɢɤɭ – 5,2-7,3 ɰ/ɝɚ, 
ɤɭɤɭɪɭɞɡɢ ɧɚ ɡɟɪɧɨ – 17-21 ɰ/ɝɚ, ɪɢɫɭ – 8-12 ɰ/ɝɚ, ɨɜɨɱɿɜ – 70-120 ɰ/ɝɚ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɡɚɫɬɨɫɭɜɚɧɧɹ ɪɿɞɤɨɝɨ ɨɪɝɚɧɿɱɧɨɝɨ ɞɨɛɪɢɜɚ «ȼɟɪɦɢɦɚɝ» ɡɚɛɟɡɩɟɱɭє ɩɪɢɪɿɫɬ 
ɜɪɨɠɚɸ ɜɢɫɨɤɨɹɤɿɫɧɨʀ ɨɪɝɚɧɿɱɧɨʀ ɩɪɨɞɭɤɰɿʀ. 

 

Ʌіɬɟɪɚɬɭɪɚ 
1. ɋɬɟɰɢɲɢɧ ɉ.Ɉ. Ɉɫɧɨɜɢ ɨɪɝɚɧɿɱɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ. ɉ.Ɉ. ɋɬɟɰɢɲɢɧ, ȼ.ȼ. Ɋɟɤɭɧɟɧɤɨ, ȼ.ȼ. ɉɢɧɞɭɫ ɬɚ 

ɿɧ.ɇɚɜɱɚɥɶɧɢɣ ɩɨɫɿɛɧɢɤ. – ȼɿɧɧɢɰɹ: ɇɨɜɚ ɤɧɢɝɚ. 2008. – 528 ɫ. 
2. Ʉɨɥɿɫɧɢɤ ɇ.Ɇ. Ɂɚɫɬɨɫɭɜɚɧɹ ɛɿɨɫɬɢɦɭɥɹɬɨɪɿɜ – ɞɨɛɪɢɜ «ȼɟɪɦɢɦɚɝ» ɬɚ «ȼɟɪɦɢɣɨɞɿɫ» ɩɪɢ ɜɢɪɨɳɭɜɚɧɧɿ 

ɡɟɪɧɨɜɨʀ ɿ ɫɢɥɨɫɧɨʀ ɤɭɤɭɪɭɞɡɢ / ɇ.Ɇ. Ʉɨɥɿɫɧɢɤ. – ɉɨɫɿɛɧɢɤ ɭɤɪɚʀɧɫɶɤɨɝɨ ɯɥɿɛɨɪɨɛɚ. – Ʉ., 2014. – Ɍ. 1. – 

ɋ. 166. 
3. Ɇɟɥɶɧɢɤ ȱ.ɉ. Ɋɟɤɨɦɟɧɞɚɰɿʀ ɩɨ ɡɚɫɬɨɫɭɜɚɧɧɸ ɛɿɨɫɬɢɦɭɥɹɬɨɪɿɜ ɜ ɬɟɯɧɨɥɨɝɿɹɯ ɜɢɪɨɳɭɜɚɧɹ 

ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶɬɭɪ / ȱ.ɉ. Ɇɟɥɶɧɢɤ. – ȱɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤ: ɇȼ «Ɇɿɫɬɨ», 2009. – 20 ɫ. 
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Кɨɥɨɦієɰɶ ɘ.ȼ.1, Ƚɪɢɝɨɪɸɤ ȱ.ɉ.1, Ȼɭɰɟɧɤɨ Ʌ.Ɇ.2, Ʌіɫɨɜɢɣ Ɉ.Ⱥ.1 
1ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɛɿɨɪɟɫɭɪɫɿɜ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 
2ȱɧɫɬɢɬɭɬ ɦɿɤɪɨɛɿɨɥɨɝɿʀ ɿ ɜɿɪɭɫɨɥɨɝɿʀ ɿɦ. Ⱦ.Ʉ. Ɂɚɛɨɥɨɬɧɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

 

ȻȺКɌȿРȱȺɅɖɇȱ ɏȼɈРɈȻɂ РɈɋɅɂɇ ɌɈɆȺɌȱȼ ȼ ɍɆɈȼȺɏ ȼȱȾКРɂɌɈȽɈ 

ȱ ɁȺКРɂɌɈȽɈ ҐРɍɇɌɍ ɍКРȺȲɇɂ 
 

It was established that the main causes of mass diseases of tomato in covered and open ground in 

Ukraine are agents of bacterial cancer, bacterial black spotting and bacterial speck of tomato 

plants. Typical symptoms are wilting and die-off of young plants, blackening of fiber vascular 

bundles, black spotting of leaves and fruits, and fruit stem rot. It was studied morphological and 

cultural, as well as physiological and biochemical properties of the selected strains of the agents of 

tomato bacterial diseases. 

 

Ȼɚɤɬɟɪɿɚɥɶɧɿ ɯɜɨɪɨɛɢ ɫɩɪɢɱɢɧɹɸɬɶ ɧɟɤɪɨɡ ɫɟɪɰɟɜɢɧɢ ɫɬɟɛɥɚ, ɛɚɤɬɟɪɿɚɥɶɧɭ ɩɥɹɦɢɫɬɿɫɬɶ 
ɥɢɫɬɤɿɜ, ɤɪɚɩɱɚɫɬɿɫɬɶ ɿ ɜɟɪɲɢɧɧɭ ɝɧɢɥɶ ɩɥɨɞɿɜ, ɜɨɞɹɧɢɫɬɭ ɝɧɢɥɶ ɫɬɟɛɟɥ ɣ ɩɥɨɞɿɜ, 
ɛɚɤɬɟɪɿɚɥɶɧɟ ɜ’ɹɧɟɧɧɹ ɫɬɟɛɟɥ ɬɚ ɪɚɤ ɤɨɪɟɧɿɜ ɪɨɫɥɢɧ ɬɨɦɚɬɿɜ. ɑɚɫɬɨɬɚ ɿ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɫɩɚɥɚɯɿɜ 
ɯɜɨɪɨɛ ɪɿɡɧɹɬɶɫɹ ɡɚ ɪɨɤɚɦɢ ɣ ɡɚɥɟɠɢɬɶ ɜɿɞ ɩɨɝɨɞɧɨ-ɤɥɿɦɚɬɢɱɧɢɯ ɱɢɧɧɢɤɿɜ, ɚ ɬɚɤɨɠ ɫɬɭɩɟɧɹ ʀɯ 
ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɟɤɨɥɨɝɿɱɧɢɦ ɩɨɬɪɟɛɚɦ ɡɛɭɞɧɢɤɚ Д1Ж.  

ȼ ɭɦɨɜɚɯ ɜɿɞɤɪɢɬɨɝɨ ɿ ɡɚɤɪɢɬɨɝɨ ʉɪɭɧɬɭ ɍɤɪɚʀɧɢ ɧɚɣɩɨɲɢɪɟɧɿɲɨɸ є ɱɨɪɧɚ ɛɚɤɬɟɪɿɚɥɶɧɚ 
ɩɥɹɦɢɫɬɿɫɬɶ. Ɂɛɭɞɧɢɤ  Xanthomonas vesicatoria  ɭɪɚɠɭє ɧɚɞɡɟɦɧɭ ɱɚɫɬɢɧɭ ɪɨɫɥɢɧ, ɭ 
ɪɟɡɭɥɶɬɚɬɿ ɱɨɝɨ ɡɧɢɠɭєɬɶɫɹ ɜɪɨɠɚɣ ɩɥɨɞɿɜ ɧɚ 10–20 %. Ɂɚ ɫɢɥɶɧɨɝɨ ɭɪɚɠɟɧɧɹ ɩɥɨɞɢ ɧɟ 
ɭɬɜɨɪɸɸɬɶɫɹ, ɚ ɭɪɚɠɟɧɿ – ɜɬɪɚɱɚɸɬɶ ɹɤɿɫɬɶ ɿ ɡɧɢɠɭɸɬɶɫɹ ʀɯ ɫɦɚɤɨɜɿ ɹɤɨɫɬɿ. ɇɚɩɪɢɤɿɧɰɿ 
ɜɟɝɟɬɚɰɿʀ ɩɨɲɢɪɟɧɧɹ ɿ ɪɨɡɜɢɬɨɤ ɱɨɪɧɨʀ ɛɚɤɬɟɪɿɚɥɶɧɨʀ ɩɥɹɦɢɫɬɨɫɬɿ ɞɨɫɹɝɚє 95 ɣ 40 %, ɚ 
ɫɬɭɩɿɧɶ ɭɪɚɠɟɧɧɹ ɩɥɨɞɿɜ – 1,7 %. ɍ Ɂɚɩɨɪɿɡɶɤɿɣ ɿ Ⱦɧɿɩɪɨɜɫɶɤɿɣ ɨɛɥɚɫɬɹɯ ɍɤɪɚʀɧɢ ɩɪɨɫɬɟ-

ɠɭєɬɶɫɹ ɪɨɡɜɢɬɨɤ ɛɚɤɬɟɪɿɚɥɶɧɨʀ ɤɪɚɩɱɚɫɬɨɫɬɿ (ɡɛɭɞɧɢɤ Pseudomonas syringae pv. tomato), ɹɤɭ 
ɡɭɦɨɜɥɸє ɩɿɞɜɢɳɟɧɚ ɜɨɥɨɝɿɫɬɶ (60 – 70 %) ɿ ɧɢɡɶɤɿ ɧɿɱɧɿ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ (12…15 °ɋ). 
ȼɿɞɛɭɜɚєɬɶɫɹ ɭɪɚɠɟɧɧɹ ɧɚɞɡɟɦɧɢɯ ɨɪɝɚɧɿɜ ɪɨɫɥɢɧ, ɨɫɨɛɥɢɜɨ ɩɥɨɞɿɜ Д2Ж. Ɂɚ ɞɚɧɢɦɢ 
ɮɿɬɨɫɚɧɿɬɚɪɧɨɝɨ ɫɬɚɧɭ ɚɝɪɨɰɟɧɨɡɿɜ ɍɤɪɚʀɧɢ ɿ ɪɟɤɨɦɟɧɞɚɰɿɣ ɳɨɞɨ ɡɚɯɢɫɬɭ ɪɨɫɥɢɧ ɬɨɦɚɬɿɜ, 
ɛɚɤɬɟɪɿɚɥɶɧɚ ɤɪɚɩɱɚɫɬɿɫɬɶ ɡ’ɹɜɥɹєɬɶɫɹ ɭ ɩɟɪɲɿɣ ɞɟɤɚɞɿ ɥɢɩɧɹ, ɚ ɜ ɫɟɪɩɧɿ ɦɿɫɹɰɿ ɭɪɚɠɟɧɿɫɬɶ 
ɫɬɚɧɨɜɢɬɶ 1–45 %, ɦɚɤɫɢɦɚɥɶɧɚ – 68, ɡ ɪɨɡɜɢɬɤɨɦ ɯɜɨɪɨɛɢ – 0,3–6, ɩɥɨɞɿɜ – 0,5–12 %. 

Ɂɚ ɨɫɬɚɧɧє ɞɟɫɹɬɢɪɿɱɱɹ 2005 – 2015 ɪɪ. ɜ ɬɟɩɥɢɱɧɢɯ ɝɨɫɩɨɞɚɪɫɬɜɚɯ ɍɤɪɚʀɧɢ ɦɚɫɨɜɨɝɨ 
ɩɨɲɢɪɟɧɧɹ ɧɚɛɭɥɚ ɡɚɝɢɛɟɥɶ ɫɨɪɬɿɜ ɬɨɦɚɬɚ, ɹɤɚ ɫɭɩɪɨɜɨɞɠɭɜɚɥɚɫɹ ɜ’ɹɧɟɧɧɹɦ ɿ ɩɿɞɜɢɳɟɧɧɹɦ 
ɜɨɞɧɨɝɨ ɞɟɮɿɰɢɬɭ ɥɢɫɬɤɿɜ ɬɚ ɰɿɥɿɫɧɢɯ ɪɨɫɥɢɧ [2]. Ɉɫɧɨɜɧɨɸ ɩɪɢɱɢɧɨɸ ɛɚɤɬɟɪɿɚɥɶɧɨɝɨ 
ɜ’ɹɧɟɧɧɹ ɬɨɦɚɬɚ ɜ ɜɿɞɤɪɢɬɨɦɭ ɿ ɡɚɤɪɢɬɨɦɭ ʉɪɭɧɬɿ є ɧɚɹɜɧɿɫɬɶ Clavibacter michiganensis subsp. 

michiganensis – ɡɛɭɞɧɢɤɚ ɛɚɤɬɟɪɿɚɥɶɧɨɝɨ ɪɚɤɭ ɬɨɦɚɬɚ.  

Ɇɟɬɨɸ ɧɚɲɨʀ ɪɨɛɨɬɢ ɛɭɥɨ ɜɢɜɱɢɬɢ ɿ ɿɞɟɧɬɢɮɿɤɭɜɚɬɢ ɡɛɭɞɧɢɤɿɜ ɛɚɤɬɟɪɿɚɥɶɧɢɯ ɯɜɨɪɨɛ 
ɪɨɫɥɢɧ ɬɨɦɚɬɚ ɜ ɭɦɨɜɚɯ ɜɿɞɤɪɢɬɨɝɨ ɣ ɡɚɤɪɢɬɨɝɨ ʉɪɭɧɬɭ. 

Ɇɚɬɟɪɿɚɥɢ ɿ ɦɟɬɨɞɢ. Ɋɨɫɥɢɧɢ ɬɨɦɚɬɿɜ ɡ ɨɡɧɚɤɚɦɢ ɪɿɡɧɨɝɨ ɫɬɭɩɟɧɹ ɛɚɤɬɟɪɿɚɥɶɧɨɝɨ 
ɭɪɚɠɟɧɧɹ ɨɬɪɢɦɭɜɚɥɢ ɩɪɨɬɹɝɨɦ ɩɟɪɿɨɞɭ ɜɟɝɟɬɚɰɿʀ ɡ ɬɟɩɥɢɱɧɢɯ ɝɨɫɩɨɞɚɪɫɬɜ Ⱦɧɿɩɪɨɜɫɶɤɨʀ ɬɚ 
Ɂɚɩɨɪɿɡɶɤɨʀ ɨɛɥɚɫɬɟɣ ɍɤɪɚʀɧɢ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɫɬɚɧɞɚɪɬɧɢɦɢ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɦɢ ɬɚ 
ɮɿɬɨɩɚɬɨɥɨɝɿɱɧɢɦɢ ɦɟɬɨɞɚɦɢ Д3Ж.  

Ɋɟɡɭɥɶɬɚɬɢ. ɍ ɜɿɞɤɪɢɬɨɦɭ ʉɪɭɧɬɿ ɧɚɣɱɚɫɬɿɲɟ ɬɪɚɩɥɹɥɢɫɹ ɯɜɨɪɿ ɪɨɫɥɢɧɢ ɬɨɦɚɬɿɜ ɿɡ 
ɫɢɦɩɬɨɦɚɦɢ, ɹɤɿ ɧɚɣɱɿɬɤɿɲɟ ɜɢɹɜɥɹɥɢɫɶ ɧɚ ɥɢɫɬɤɚɯ ɿ ɩɥɨɞɚɯ. ɇɚ ɥɢɫɬɤɚɯ ɮɨɪɦɭɜɚɥɢɫɶ 
ɤɨɪɢɱɧɟɜɿ ɤɪɚɩɨɱɤɢ (1–2 ɦɦ), ɹɤɿ ɛɭɥɢ ɨɬɨɱɟɧɿ ɯɥɨɪɨɬɢɱɧɢɦɢ ɨɪɟɨɥɚɦɢ. ɉɨɨɞɢɧɨɤɿ ɤɪɚɩɨɱɤɢ 
ɡɭɫɬɪɿɱɚɥɢɫɶ ɩɟɪɟɜɚɠɧɨ ɩɨ ɤɪɚɹɯ ɥɢɫɬɤɨɜɨʀ ɩɥɚɫɬɢɧɤɢ ɬɚ ɩɨɛɥɢɡɭ ɠɢɥɨɤ. Ɂɚ ɭɦɨɜ ɦɚɫɨɜɨɝɨ 
ɭɪɚɠɟɧɧɹ ɦɚɣɠɟ ɜɫɹ ɩɨɜɟɪɯɧɹ ɥɢɫɬɤɚ ɧɚɛɭɜɚɥɚ ɯɥɨɪɨɬɢɱɧɨɝɨ ɡɚɛɚɪɜɥɟɧɧɹ. ȱɡ ɥɢɫɬɤɿɜ 
ɡɚɪɚɠɟɧɧɹ ɩɟɪɟɯɨɞɢɥɨ ɧɚ ɩɥɨɞɢ, ɧɚ ɹɤɢɯ ɜɢɪɚɡɧɨ ɜɢɞɿɥɹɥɢɫɶ ɞɜɚ ɬɢɩɢ ɧɟɤɪɨɡɿɜ: 
ɩɪɢɩɿɞɧɹɬɢɦɢ ɧɚɞ ɩɨɜɟɪɯɧɟɸ, ɚ ɞɪɭɝɿ – ɩɥɨɫɤɢɦɢ. ɇɚɦɢ ɜɿɞɿɛɪɚɧɨ ɩɥɨɞɢ ɡ ɩɿɞɧɹɬɢɦɢ 
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ɬɟɦɧɢɦɢ ɩɥɹɦɚɦɢ, ɞɿɚɦɟɬɪɨɦ 1–5 ɦɦ ɬɚ ɞɪɿɛɧɢɦɢ ɬɟɦɧɨ-ɤɨɪɢɱɧɟɜɢɦɢ ɞɟɳɨ ɨɩɭɤɥɢɦɢ 
ɤɪɚɩɤɚɦɢ. Ɍɤɚɧɢɧɚ ɩɿɞ ɩɥɹɦɚɦɢ ɧɚ ɡɪɿɥɢɯ ɩɥɨɞɚɯ ɬɨɦɚɬɿɜ ɡɚɝɧɢɜɚɥɚ.  

ɍ ɡɚɤɪɢɬɨɦɭ ʉɪɭɧɬɿ ɥɢɫɬɤɢ ɛɿɥɶɲɨɫɬɿ ɭɪɚɠɟɧɢɯ ɛɚɤɬɟɪɿɨɡɚɦɢ ɪɨɫɥɢɧ ɛɭɥɢ ɜ’ɹɥɢɦɢ, ɹɤɿ 
ɫɤɪɭɱɭɜɚɥɢɫɹ, ɧɚɛɭɜɚɥɢ ɝɨɮɪɨɜɚɧɨɝɨ ɜɢɝɥɹɞɭ, ɤɨɪɢɱɧɟɜɿɥɢ ɿ ɡɚɫɢɯɚɥɢ. ɉɪɢɱɢɧɨɸ ɜ’ɹɧɟɧɧɹ ɿ 
ɡɚɝɢɛɟɥɿ ɪɨɫɥɢɧ ɬɨɦɚɬɚ ɜ ɬɟɩɥɢɰɹɯ ɛɭɥɚ ɧɚɹɜɧɿɫɬɶ ɭɪɚɠɟɧɢɯ ɛɚɤɬɟɪɿɚɥɶɧɢɦɢ ɯɜɨɪɨɛɚɦɢ 
ɫɭɞɢɧ ɫɬɟɛɥɚ ɧɚ ɩɨɩɟɪɟɱɧɢɯ ɬɚ ɩɨɜɡɞɨɜɠɧɿɯ ɡɪɿɡɚɯ. ɉɿɞ ɜɩɥɢɜɨɦ ɛɚɤɬɟɪɿɣ ɫɭɞɢɧɢ ɫɩɨɱɚɬɤɭ 
ɧɚɛɭɜɚɥɢ ɠɨɜɬɭɜɚɬɨɝɨ ɚɛɨ ɫɜɿɬɥɨ-ɤɨɪɢɱɧɟɜɨɝɨ ɤɨɥɶɨɪɭ, ɩɨɬɿɦ ɜɫɟ ɛɿɥɶɲɟ ɬɟɦɧɿɲɚɥɢ ɿ 
ɡɪɟɲɬɨɸ ɫɬɚɜɚɥɢ ɬɟɦɧɨ-ɤɨɪɢɱɧɟɜɢɦɢ.  

ɍ ɜɿɞɤɪɢɬɨɦɭ ɿ ɡɚɤɪɢɬɨɦɭ ʉɪɭɧɬɿ ɡɚ ɨɩɢɫɚɧɢɦɢ ɫɢɦɩɬɨɦɚɦɢ ɿɧɮɟɤɰɿɣ ɡɚɯɜɨɪɸɜɚɧɧɹ 
ɪɨɫɥɢɧ ɬɨɦɚɬɿɜ ɧɚɦɢ ɜɿɞɧɟɫɟɧɨ ɞɨ ɬɪɶɨɯ ɧɚɣɲɤɨɞɨɱɢɧɧɿɲɢɯ ɜ ɍɤɪɚʀɧɿ: ɛɚɤɬɟɪɿɚɥɶɧɢɣ ɪɚɤ, 
ɛɚɤɬɟɪɿɚɥɶɧɚ ɤɪɚɩɱɚɫɬɿɫɬɶ, ɱɨɪɧɚ ɛɚɤɬɟɪɿɚɥɶɧɚ ɩɥɹɦɢɫɬɿɫɬɶ.  

ɍ ɥɚɛɨɪɚɬɨɪɧɢɯ ɭɦɨɜɚɯ ɜ ɪɟɡɭɥɶɬɚɬɿ ɛɚɤɬɟɪɿɨɥɨɝɿɱɧɨɝɨ ɚɧɚɥɿɡɭ ɡ ɥɢɫɬɤɿɜ ɿ ɩɥɨɞɿɜ ɬɨɦɚɬɿɜ ɡ 
ɨɡɧɚɤɚɦɢ ɭɪɚɠɟɧɧɹ ɜɢɞɿɥɟɧɨ ɬɪɢ ɦɨɪɮɨɥɨɝɿɱɧɿ ɬɢɩɢ ɿɡɨɥɹɬɿɜ ɛɚɤɬɟɪɿɣ.  

Ⱦɨ ɩɟɪɲɨɝɨ ɬɢɩɭ ɜɿɞɧɟɫɟɧɨ ɤɪɭɝɥɿ, ɜɢɩɭɤɥɿ ɿ ɠɨɜɬɿ ɡ ɪɿɜɧɢɦɢ ɤɪɚɹɦɢ ɫɥɢɡɨɜɿ ɤɨɥɨɧɿʀ, ɹɤɿ 
ɯɚɪɚɤɬɟɪɧɿ ɞɥɹ X. vesicatoria. ȼɢɜɱɟɧɧɹ ɛɿɨɥɨɝɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɿɡɨɥɹɬɿɜ ɩɪɨɜɨɞɢɥɢ 
ɩɨɪɿɜɧɹɧɨ ɡ ɤɨɥɟɤɰɿɣɧɢɦɢ ɲɬɚɦɚɦɢ ɿ ɡ ɞɚɧɢɦɢ ɜɢɡɧɚɱɧɢɤɿɜ ɛɚɤɬɟɪɿɣ. ɉɨɤɚɡɚɧɨ, ɳɨ ɜɢɞɿɥɟɧɿ 
ɿɡɨɥɹɬɢ ɛɚɤɬɟɪɿɣ є ɝɪɚɦɧɟɝɚɬɢɜɧɢɦɢ, ɨɤɫɢɞɚɡɨɧɟɝɚɬɢɜɧɢɦɢ, ɤɚɬɚɥɚɡɨɩɨɡɢɬɢɜɧɢɦɢ, ɬɨɧɤɢɦɢ 
ɩɚɥɢɱɤɚɦɢ 0,6×1,0–1,5 ɦɤɦ, ɦɚɥɨɪɭɯɥɢɜɢɦɢ. ɍ ɧɢɯ ɜɿɞɫɭɬɧє ɜɿɞɧɨɜɥɟɧɧɹ ɧɿɬɪɚɬɿɜ, ɭɬɜɨɪɟɧɧɹ 
ɿɧɞɨɥɭ, ɹɤɿ ɩɪɨɞɭɤɭɜɚɥɢ ɤɢɫɥɨɬɭ ɡ ɝɥɸɤɨɡɢ, ɦɚɧɨɡɢ, ɝɚɥɚɤɬɨɡɢ, ɠɟɥɚɬɢɧ ɡɪɿɞɠɭɜɚɥɢ ɩɨɜɿɥɶɧɨ, 
ɥɚɤɬɨɡɭ, ɪɚɦɧɨɡɭ, ɫɨɪɛɿɬ ɧɟ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ, ɧɚ ɫɟɪɟɞɨɜɢɳɚɯ ɡ ɜɭɝɥɟɜɨɞɚɦɢ ɭɬɜɨɪɸɜɚɥɢ 
ɧɚɩɿɜɩɪɨɡɨɪɿ ɤɨɥɨɧɿʀ. 

ȱɡɨɥɹɬɢ ɞɪɭɝɨɝɨ ɬɢɩɭ ɫɿɪɨ-ɛɿɥɿ, ɨɤɪɭɝɥɿ, ɫɥɚɛɨ ɩɿɞɧɹɬɿ ɡ ɝɥɚɞɤɨɸ ɛɥɢɫɤɭɱɨɸ ɩɨɜɟɪɯɧɟɸ 
ɤɨɥɨɧɿʀ, ɩɚɥɢɱɤɢ 0,6×1,5–3 ɦɤɦ, ɪɭɯɥɢɜɿ, ɝɪɚɦɧɟɝɚɬɢɜɧɿ, ɡɚ ɭɦɨɜ ɪɨɫɬɭ ɧɚ ɫɟɪɟɞɨɜɢɳɿ ɆɉȻ 
ɭɬɜɨɪɸɜɚɥɢ ɦɭɬɶ ɡ ɩɥɿɜɤɨɸ ɧɚ ɩɨɜɟɪɯɧɿ, ɤɚɬɚɥɚɡɨɩɨɡɢɬɢɜɧɿ, ɰɢɬɪɚɬ ɭɬɢɥɿɡɭɜɚɥɢ, ɿɧɞɨɥ ɧɟ 
ɭɬɜɨɪɸɜɚɥɢ, ɩɪɨɞɭɤɭɜɚɥɢ ɤɢɫɥɨɬɭ ɡ ɝɥɸɤɨɡɢ, ɫɚɯɚɪɨɡɢ, ɿɧɨɡɢɬɭ, ɧɟ ɡɚɫɜɨɸɜɚɥɢ ɥɚɤɬɨɡɭ, 
ɦɚɥɶɬɨɡɭ, ɚɪɚɛɿɧɨɡɭ, ɤɫɢɥɨɡɭ, ɜɚɥɿɧ, ɬɪɢɩɬɨɮɚɧ ɬɚ ɬɪɟɨɧɿɧ, ɡɭɦɨɜɥɸɜɚɥɢ ɡɟɥɟɧɭ 
ɮɥɭɨɪɟɫɰɟɧɰɿɸ ɫɟɪɟɞɨɜɢɳɚ ɆɉȻ. ɍɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɿɡɨɥɹɬɢ ɡɚ ɫɭɤɭɩɧɿɫɬɸ ɛɿɨɥɨɝɿɱɧɢɯ 
ɜɥɚɫɬɢɜɨɫɬɟɣ ɿɞɟɧɬɢɱɧɿ ɜɢɞɭ Pseudomonas syringae pv. tomato. Ⱦɥɹ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɛɚɤɬɟɪɿɣ 
Pseudomonas syringae ɱɚɫɬɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ LOPAT ɬɟɫɬ. Ɂɚ ɰɢɦɢ ɨɡɧɚɤɚɦɢ ɜɢɞɿɥɟɧɿ 
ɩɚɬɨɝɟɧɧɿ ɛɚɤɬɟɪɿʀ ɿɞɟɧɬɢɱɧɿ Pseudomonas syringae pv. tomato, ɨɫɤɿɥɶɤɢ ɩɪɨɞɭɤɭɜɚɥɢ ɥɟɜɚɧ, є 
ɨɤɫɢɞɚɡɨɧɟɚɤɬɢɜɧɢɦɢ, ɧɟ ɫɩɪɢɱɢɧɹɥɢ ɦɚɰɟɪɚɰɿʀ ɪɨɫɥɢɧɧɢɯ ɬɤɚɧɢɧ, ɧɟ ɦɵɫɬɢɥɢ 
ɚɪɝɿɧɿɧɞɢɝɿɞɪɨɥɚɡɢ, ɡɞɚɬɧɿ ɜɢɤɥɢɤɚɬɢ ɪɟɚɤɰɿʀ ɧɚɞɱɭɬɥɢɜɨɫɬɿ ɭ ɥɢɫɬɤɚɯ ɪɨɫɥɢɧ ɬɸɬɸɧɭ.    

ȱɡɨɥɹɬɢ ɬɪɟɬɶɨɝɨ ɬɢɩɭ ɤɪɭɝɥɿ ɨɩɭɤɥɿ ɤɨɥɨɧɿʀ ɡ ɪɿɜɧɢɦ ɤɪɚєɦ, ɧɟɩɪɨɡɨɪɿ, ɠɨɜɬɿ, 
ɤɪɚɩɥɟɜɢɞɧɿ, ɧɟɫɥɢɡɢɫɬɿ ɯɚɪɚɤɬɟɪɧɿ ɞɥɹ C. michiganensis subsp. michiganensis. ɉɚɥɢɱɤɢ 
0,3×1,0–1,4 ɦɤɦ, ɧɟɪɭɯɥɢɜɿ, ɝɪɚɦɩɨɡɢɬɢɜɧɿ, ɹɤɿ ɧɟ ɭɬɜɨɪɸɜɚɥɢ ɥɟɜɚɧ ɡ ɫɚɯɚɪɨɡɢ, 
ɨɤɫɢɞɚɡɨɧɟɝɚɬɢɜɧɿ, ɤɚɬɚɥɚɡɨɩɨɡɢɬɢɜɧɿ, ɰɢɬɪɚɬ ɭɬɢɥɿɡɭɜɚɥɢ, ɧɟ ɝɿɞɪɨɥɿɡɭɜɚɥɢ ɤɚɡɟʀɧ, ɤɪɨɯɦɚɥ, 
ɩɪɨɞɭɤɭɜɚɥɢ ɤɢɫɥɨɬɭ ɡ ɝɥɸɤɨɡɢ ɬɚ ɦɚɧɨɡɢ. 
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1ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 
2Ɉɩɨɥɶɫɶɤɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, Ɉɩɨɥɟ, ɉɨɥɶɳɚ 

 

ȺɅɖɌȿРɇȺɌɂȼɇɂɃ ȻȱɈɌȿɏɇɈɅɈȽȱɑɇɂɃ ɆȿɌɈȾ  
ɈȾȿРɀȺɇɇə ȻȱɈɆȺɋɂ GENTIANA LUTEA L. 

 

The thesis is devoted to obtaining of callus biomass from cultivated in vitro  Gentiana lutea L. The 

growth parameters of explants and callus culture, selection of sterilizing agents for explants and 

optimization of growth medium were studied. The optimal conditions for cultivating Gentiana lutea 

L. in vitro are the MSO growth medium with 1 mg/ml of indole-3-acetic acid, 0.6 mg/ml of 

naphthaleneacetic acid, 1 mg/ml of kinetin and 1 mg/ml of 2,4Dichlorophenoxyacetic acid at the 

temperature of 24-26
0
C. The phytochemical screening for two kinds of raw materials the roots and 

callus biomass of Gentiana. lutea L were carried out.  

 

Ȼɟɡɩɟɱɧɿ ɬɚ ɟɮɟɤɬɢɜɧɿ ɪɨɫɥɢɧɧɿ ɥɿɤɚɪɫɶɤɿ ɡɚɫɨɛɢ ɦɨɠɧɚ ɨɬɪɢɦɚɬɢ ɧɟ ɬɿɥɶɤɢ ɧɚ ɨɫɧɨɜɿ ɛɿɨɦɚɫɢ 
ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ ɡ ɩɪɢɪɨɞɢ, ɚɥɟ ɣ ɧɚ ɨɫɧɨɜɿ ɛɿɨɦɚɫɢ, ɨɬɪɢɦɚɧɨʀ ɜ ɭɦɨɜɚɯ in vitro. ɐɟ ɞɨɡɜɨɥɹє 
ɫɬɜɨɪɸɜɚɬɢ ɬɚ ɜɩɪɨɜɚɞɠɭɜɚɬɢ ɭ ɩɪɚɤɬɢɱɧɭ ɦɟɞɢɰɢɧɭ ɪɨɫɥɢɧɧɿ ɥɿɤɚɪɫɶɤɿ ɡɚɫɨɛɢ ɧɚ ɨɫɧɨɜɿ 
ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ ɞɠɟɪɟɥ ɫɢɪɨɜɢɧɢ ɜɿɬɱɢɡɧɹɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ. Ȼɿɥɶɲɿɫɬɶ  ɜɢɞɿɜ ɪɨɞɭ Gentiana 

ɦɚɸɬɶ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɮɚɪɦɚɤɨɥɨɝɿɱɧɨʀ ɚɤɬɢɜɧɨɫɬɿ ʀɯɧɿɯ ȻȺɊ, ɬɨɦɭ ɞɥɹ ɜɿɞɧɨɜɥɟɧɧɹ 
ɫɬɚɛɿɥɶɧɨɫɬɿ ɩɪɢɪɨɞɧɢɯ ɩɨɩɭɥɹɰɿɣ ɜɢɞɿɜ ɬɚ ɩɨɩɨɜɧɟɧɧɹ ɫɢɪɨɜɢɧɧɨʀ ɛɚɡɢ, ɩɨɪɹɞ ɿɡ ɬɪɚɞɢɰɿɣɧɢɦɢ 
ɦɟɬɨɞɚɦɢ, ɞɨɰɿɥɶɧɢɦ є ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɭɱɚɫɧɢɯ ɛɿɨɬɟɯɧɨɥɨɝɿɱɧɢɯ ɦɟɬɨɞɿɜ ɿ ɩɿɞɯɨɞɿɜ. 

Ʉɭɥɶɬɢɜɭɜɚɧɧɹ Gentiana lutea L. ɩɨɡɚ ɩɪɢɪɨɞɧɢɦ ɚɪɟɚɥɨɦ ɚɥɶɩɿɣɫɶɤɨʀ ɬɚ ɫɭɛɚɥɶɩɿɣɫɶɤɨʀ 
ɡɨɧ Ʉɚɪɩɚɬ є ɧɟɦɨɠɥɢɜɢɦ ɱɟɪɟɡ ɜɢɫɨɤɭ ɜɢɦɨɝɥɢɜɿɫɬɶ ɪɨɫɥɢɧɢ ɞɨ ɟɤɨɥɨɝɿɱɧɢɯ ɭɦɨɜ. Ɍɨɦɭ 
ɫɬɜɨɪɟɧɧɹ ɩɪɨɦɢɫɥɨɜɢɯ ɩɥɚɧɬɚɰɿɣ ɬɢɪɥɢɱɿɜ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɮɚɪɦɚɰɟɜɬɢɱɧɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ 
ɪɨɫɥɢɧɧɨɸ ɫɢɪɨɜɢɧɨɸ є ɧɢɡɶɤɨ ɟɮɟɤɬɢɜɧɢɦ ɿ ɟɤɨɧɨɦɿɱɧɨ ɧɟɜɢɝɿɞɧɢɦ, ɨɫɤɿɥɶɤɢ 
ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɧɢɡɶɤɚ ɫɯɨɠɿɫɬɶ ɧɚɫɿɧɧɹ, ɩɿɡɧɿɣ ɜɫɬɭɩ ɭ ɮɚɡɭ ɰɜɿɬɿɧɧɹ, ɜɢɛɚɝɥɢɜɿɫɬɶ ɞɨ ɭɦɨɜ 
ɡɪɨɫɬɚɧɧɹ, ɩɨɜɿɥɶɧɢɣ ɩɪɢɪɿɫɬ ɛɿɨɦɚɫɢ. Ⱦɟɤɨɥɢ ɧɟɨɛɯɿɞɧɨ ɜɢɪɨɳɭɜɚɬɢ ɪɨɫɥɢɧɢ ɞɨ 10 ɪɨɤɿɜ, 
ɳɨɛ ɨɬɪɢɦɚɬɢ ɤɨɪɟɧɟɜɢɳɟ ɦɚɫɨɸ 150–200 ɝ. Ȼɿɨɬɟɯɧɨɥɨɝɿɱɧɿ ɦɟɬɨɞɢ ɞɚɸɬɶ ɜɢɫɨɤɿ ɪɟɡɭɥɶɬɚɬɢ 
ɩɨɪɿɜɧɹɧɨ ɡ ɩɪɢɪɨɞɧɢɦɢ ɭɦɨɜɚɦɢ ɡɚɜɞɹɤɢ ɫɜɨʀɣ ɟɤɨɧɨɦɿɱɧɨɫɬɿ, ɲɜɢɞɤɨɫɬɿ ɭɬɜɨɪɟɧɧɹ 
ɩɨɬɪɿɛɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɬɚ ɦɨɠɥɢɜɨɫɬɿ ɤɨɧɬɪɨɥɸɜɚɬɢ ɤɨɠɟɧ ɡ ɟɬɚɩɿɜ. Ɍɚɤɨɠ ɜɚɠɥɢɜɢɦ є ɿ 
ɡɛɟɪɟɠɟɧɧɹ ɝɟɧɨɮɨɧɞɭ ɰɶɨɝɨ ɜɢɞɭ. ȼɿɞɨɦɨ, ɳɨ ɟɤɫɬɪɚɤɬɢ Gentiana lutea є ɨɫɧɨɜɨɸ ɿɦɩɨɪɬɧɢɯ 
ɥɿɤɚɪɫɶɤɢɯ ɩɪɟɩɚɪɚɬɿɜ "Ⱥɮɥɭɛɿɧ", "Ȼɚɥɶɡɚɦ Ɇɚɭɪɟɪɚ" (Ⱥɜɫɬɪɿɹ), "ɒɜɟɞɫɶɤɚ ɝɿɪɤɨɬɚ", 

"ɋɢɧɭɩɪɟɬ", "Ʌɿɦɮɨɦɿɨɡɨɬ", "Ɍɨɧɡɢɥɥɚ ɤɨɦɩɨɡɢɬɭɦ" (ɇɿɦɟɱɱɢɧɚ),"ɒɥɭɧɤɨɜɿ ɤɪɚɩɥɿ" (ɋɥɨɜɟɧɿɹ), 
"Ƚɟɦɚɦɟɥɿɫ" (ɒɜɟɣɰɚɪɿɹ, Ɋɨɫɿɹ), ɹɤɿ ɨɮɿɰɿɣɧɨ ɡɚɪɟєɫɬɪɨɜɚɧɿ ɞɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɍɤɪɚʀɧɿ. 

Ɇɟɬɨɸ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɨɞɟɪɠɚɧɧɹ ɤɚɥɭɫɧɨʀ ɛɿɨɦɚɫɢ Gentiana lutea L. ɹɤ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ 
ɫɢɪɨɜɢɧɧɨɝɨ ɞɠɟɪɟɥɚ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ ɪɟɱɨɜɢɧ, ɤɨɦɩɥɟɤɫɧɟ ɮɿɬɨɯɿɦɿɱɧɟ ɞɨɫɥɿɞɠɟɧɧɹ ɬɚ 
ɩɨɪɿɜɧɹɥɶɧɢɣ ɚɧɚɥɿɡ ɡ ɩɪɢɪɨɞɧɨɸ ɛɿɨɦɚɫɨɸ Gentiana lutea L. 

ɇɚɫɿɧɧɹ Gentiana luteaL. ɜɜɟɞɟɧɨ ɜ ɤɭɥɶɬɭɪɭ in vitro, ɩɿɞɿɛɪɚɧɨ ɫɯɟɦɭ ɫɬɟɪɢɥɿɡɚɰɿʀ ɧɚɫɿɧɧɹ 
ɡ ɧɚɣɛɿɥɶɲɢɦ ɜɢɯɨɞɨɦ ɚɫɟɩɬɢɱɧɢɯ ɟɤɫɩɥɚɧɬɿɜ (76,4%), ɩɿɞɿɛɪɚɧɨ ɨɩɬɢɦɚɥɶɧɿ ɭɦɨɜɢ 
ɤɭɥɶɬɢɜɭɜɚɧɧɹ Gentiana luteaL. ɀɢɜɢɥɶɧɟ ɫɟɪɟɞɨɜɢɳɟ Ɇɭɪɚɫɢɝɟ-ɋɤɭɝɚ ɞɨɩɨɜɧɟɧɟ 
ɿɧɞɨɥɢɥɨɰɬɨɜɨɸ ɤɢɫɥɨɬɨɸ (1ɦɝ/ɥ), 1-ɧɚɮɬɢɥɨɰɬɨɜɨɸ ɤɢɫɥɨɬɨɸ (0,6 ɦɝ/ɥ), ɤɿɧɟɬɢɧɨɦ (1ɦɝ/ɥ) ɿ 
2,4–ɞɢɯɥɨɪɮɟɧɨɤɫɢɨɰɬɨɜɨɸ ɤɢɫɥɨɬɨɸ (1 ɦɝ/ɥ), ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɩɪɨɜɟɞɟɧɨ ɩɪɢ 16-ɝɨɞɢɧɧɨɦɭ 
ɮɨɬɨɩɟɪɿɨɞɿ ɩɪɢ 3000 ɥɤ, ɬɟɦɩɟɪɚɬɭɪɿ 24-26

0 ɋ 35 ɞɿɛ, ɬɚɤ ɹɤ ɡɚ ɞɚɧɢɯ ɭɦɨɜ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ 
ɧɚɣɛɿɥɶɲɚ ɠɢɬɬєɡɞɚɬɧɿɫɬɶ (76,4%). 

Ɉɬɪɢɦɚɧɭ ɤɚɥɭɫɧɭ ɛɿɨɦɚɫɭ ɩɟɪɟɜɿɪɟɧɨ ɹɤɿɫɧɨ ɿ ɤɿɥɶɤɿɫɧɨ ɧɚ ɜɦɿɫɬ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ 
ɪɟɱɨɜɢɧ ɡ ɦɟɬɨɸ ɩɨɪɿɜɧɹɥɶɧɨɝɨ ɚɧɚɥɿɡɭ ʀɯ ɜɦɿɫɬɭ ɭ ɪɨɫɥɢɧɧɿɣ ɫɢɪɨɜɢɧɿ Gentiana lutea L. 

ȼɫɬɚɧɨɜɥɟɧɨ ɧɚɹɜɧɿɫɬɶ ɬɚ ɜɢɡɧɚɱɟɧɨ ɤɿɥɶɤɿɫɬɶ ɫɤɥɚɞɨɜɢɯ ɪɟɱɨɜɢɧ ɮɟɧɨɥɶɧɨʀ ɩɪɢɪɨɞɢ 
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(ɩɪɨɫɬɢɯ ɮɟɧɨɥɿɜ, ɩɨɥɿɮɟɧɨɥɿɜ, ɮɥɚɜɨɧɨʀɞɿɜ, ɞɭɛɢɥɶɧɢɯ ɪɟɱɨɜɢɧ, ɝɿɞɪɨɤɫɢɤɨɪɢɱɧɢɯ ɤɢɫɥɨɬ, 
ɤɭɦɚɪɢɧɿɜ, ɯɪɨɦɨɧɿɜ, ɯɿɧɨɧɿɜ), ɩɨɥɿɫɚɯɚɪɢɞɿɜ, ɨɪɝɚɧɿɱɧɢɯ ɤɢɫɥɨɬ, ɫɚɩɨɧɿɧɿɜ, ɥɿɩɨɮɿɥɶɧɢɯ 
ɪɟɱɨɜɢɧ ɬɚ  ɫɩɨɥɭɤ ɫɬɟɪɨʀɞɧɨʀ ɫɬɪɭɤɬɭɪɢ. ȼɢɡɧɚɱɟɧɧɹ ɫɭɦɢ ɩɨɥɿɮɟɧɨɥɿɜ, ɬɚɧɿɧɿɜ, ɮɥɚɜɨɧɨʀɞɿɜ 
ɬɚ ɫɭɦɢ ɝɿɞɪɨɤɫɢɤɨɪɢɱɧɢɯ ɤɢɫɥɨɬ ɭ ɥɿɤɚɪɫɶɤɿɣ ɪɨɫɥɢɧɧɿɣ ɫɢɪɨɜɢɧɿ ɬɚ ɤɚɥɭɫɧɿɣ ɛɿɨɦɚɫɿ 
ɩɪɨɜɨɞɢɥɢ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɧɨ ɜ ɩɟɪɟɪɚɯɭɧɤɭ ɧɚ ɩɿɪɨɝɚɥɨɥ, ɪɭɬɢɧ,ɩɿɪɨɝɚɥɨɥ ɬɚ ɯɥɨɪɨɝɟɧɨɜɭ 
ɤɢɫɥɨɬɭ ɜɿɞɩɨɜɿɞɧɨ. Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɜɦɿɫɬɭ ɮɟɧɨɥɶɧɢɯ ɫɩɨɥɭɤ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɿ. 

 

Ʉɿɥɶɤɿɫɧɢɣ ɜɦɿɫɬ ɮɟɧɨɥɶɧɢɯ ɫɩɨɥɭɤ ɭ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɨɛ'єɤɬɚɯ 

 

Ⱦɨɫɥɿɞɠɭɜɚɧɢɣ 

ɨɛ’єɤɬ 

ȼɦɿɫɬ ɮɟɧɨɥɶɧɢɯ ɫɩɨɥɭɤ, %, хх  , n = 6 

ɋɭɦɚ 
ɩɨɥɿɮɟɧɨɥɿɜ 

ɋɭɦɚ 
ɮɥɚɜɨɧɨʀɞɿɜ 

Ⱦɭɛɢɥɶɧɿ 
ɪɟɱɨɜɢɧɢ 

ɋɭɦɚ 

ɝɿɞɪɨɤɫɢɤɨɪɢɱɧɢɯ ɤ-ɬ 

Ɋɨɫɥɢɧɧɚ ɫɢɪɨɜɢɧɚ 7,18 ± 0,01 3,14 ± 0,007 3,24 ± 0,01 0,21 ± 0,009 

Ʉɚɥɭɫɧɚ ɛɿɨɦɚɫɚ 7,96 ± 0,09 3,46 ± 0,005 4,14 ± 0,02 0,20 ± 0,010 

 Ɂɞɿɣɫɧɟɧɨ ɩɨɪɿɜɧɹɥɶɧɢɣ ɚɧɚɥɿɡ ɜɦɿɫɬɭ ɮɟɧɨɥɶɧɢɯ ɫɩɨɥɭɤ ɦɟɬɨɞɨɦ ɬɨɧɤɨɲɚɪɨɜɨʀ 
ɯɪɨɦɚɬɨɝɪɚɮɿʀ ɜ ɟɤɫɬɪɚɤɬɚɯ ɤɨɪɟɧɿɜ ɿ ɤɚɥɭɫɧɨʀ ɛɿɨɦɚɫɢ Gentiana lutea L. - ɧɚɪɿɧɝɟɧɿɧ, ɥɸɬɟɨɥɿɧ, 
ɤɜɟɪɰɟɬɢɧ, (-)-ɟɩɿɤɚɬɟɯɿɧ, (+)-ɟɩɿɤɚɬɟɯɿɧ, 3,4-ɝɿɞɪɨɤɫɢɛɟɧɡɨɣɧɚ ɤɢɫɥɨɬɚ.  Ɋɟɱɨɜɢɧɢ, ɿɞɟɧɬɢɮɿɤɨɜɚɧɿ ɜ 
ɟɤɫɬɪɚɤɬɚɯ ɤɚɥɭɫɧɨʀ ɛɿɨɦɚɫɢ, є ɬɚɤɢɦɢ ɠ, ɳɨ ɿ ɜ ɟɤɫɬɪɚɤɬɚɯ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ. ɐɟ ɞɨɡɜɨɥɹє ʀɯ 
ɜɜɚɠɚɬɢ ɩɨɬɟɧɰɿɣɧɨɸ ɫɢɪɨɜɢɧɨɸ ɞɥɹ ɨɞɟɪɠɚɧɧɹ ɤɨɦɩɥɟɤɫɭ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ ɪɟɱɨɜɢɧ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɡɚɜɞɹɤɢ ɧɨɜɿɬɧɶɨɦɭ ɚɥɶɬɟɪɧɚɬɢɜɧɨɦɭ ɛɿɨɬɟɯɧɨɥɨɝɿɱɧɨɦɭ ɦɟɬɨɞɭ ɨɞɟɪɠɚɧɨ 
ɤɚɥɭɫɧɭ ɛɿɨɦɚɫɭ Gentiana lutea L. ɡ ɜɦɿɫɬɨɦ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ ɪɟɱɨɜɢɧ (ɪɟɱɨɜɢɧ ɮɟɧɨɥɶɧɨʀ 
ɩɪɢɪɨɞɢ, ɩɨɥɿɫɚɯɚɪɢɞɿɜ, ɨɪɝɚɧɿɱɧɢɯ ɤɢɫɥɨɬ, ɫɚɩɨɧɿɧɿɜ, ɥɿɩɨɮɿɥɶɧɢɯ ɪɟɱɨɜɢɧ), ɜɦɿɫɬ ɹɤɢɯ 
ɩɪɚɤɬɢɱɧɨ ɧɟ ɜɿɞɪɿɡɧɹєɬɶɫɹ ɜɿɞ ʀɯ ɜɦɿɫɬɭ ɭ ɪɨɫɥɢɧɧɿɣ ɫɢɪɨɜɢɧɿ ɡ ɩɪɢɪɨɞɢ. Ɉɤɪɿɦ ɬɨɝɨ, ɛɿɨɦɚɫɚ 
ɨɬɪɢɦɚɧɚ ɭ ɜɟɥɢɤɿɣ ɤɿɥɶɤɨɫɬɿ ɡɚ ɤɨɪɨɬɤɢɣ ɱɚɫ (40 ɝ ɫɭɯɨʀ ɪɟɱɨɜɢɧɢ ɧɚ 1 ɥ ɠɢɜɢɥɶɧɨɝɨ 
ɫɟɪɟɞɨɜɢɳɚ ɧɚ 21 ɞɨɛɭ). Ɍɨɦɭ ɚɥɶɬɟɪɧɚɬɢɜɧɢɦ ɫɩɨɫɨɛɨɦ ɨɞɟɪɠɚɧɧɹ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ 
ɪɟɱɨɜɢɧ є ɨɞɟɪɠɚɧɧɹ ɛɿɨɦɚɫɢ ɪɨɫɥɢɧ ɦɟɬɨɞɨɦ ɤɭɥɶɬɭɪɢ ɤɥɿɬɢɧ ɿ ɬɤɚɧɢɧ ɜ ɭɦɨɜɚɯ in vitro. 

Ɍɟɯɧɨɥɨɝɿɹ in vitro ɞɨɡɜɨɥɹє ɪɟɝɭɥɸɜɚɬɢ ɪɿɫɬ ɪɨɫɥɢɧɧɢɯ ɤɥɿɬɢɧ ɿ ɧɚɤɨɩɢɱɟɧɧɹ ɧɢɦɢ 
ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ ɪɟɱɨɜɢɧ ɜ ɥɚɛɨɪɚɬɨɪɧɢɯ ɭɦɨɜɚɯ. 
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Кɨɫɬɟɧɟɜɢɱ Ⱥ.Ⱥ., Ȼɢɪɸɤɨɜ Р.ɇ., Ɏɚɥɶɤɨɜɫɤɚɹ ɍ.ȼ., Ɍɪɢɝɭɛɨɜɢɱ Ⱥ.Ɇ., Ƚɨɧɱɚɪɨɜɚ ɂ.Ⱥ. 
ɂɧɫɬɢɬɭɬ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɇȺɇ Ȼɟɥɚɪɭɫɢ, Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 

 

КɈɆɉɅȿКɋɇȺə ɉȿРȿРȺȻɈɌКȺ ɈɌɏɈȾɈȼ КɈɁɖȿȽɈ ɆɈɅɈКȺ, 
ɈȻРȺɁɍɘɓɂɏɋə ɉɈɋɅȿ ȼɕȾȿɅȿɇɂə РȿКɈɆȻɂɇȺɇɌɇɈȽɈ 
ɑȿɅɈȼȿɑȿɋКɈȽɈ ɅȺКɌɈɎȿРРɂɇȺ, ɋ ɐȿɅɖɘ ɉɈɅɍɑȿɇɂə 

ɎɈɋɎɈɌɂȾɂɅɋȿРɂɇȺ ɂ КȺɁȿɂɇɈȼɕɏ ȽɂȾРɈɅɂɁȺɌɈȼ  
 

The developed complex technology will enable to produce casein hydrolyxates and 

phosphotidylserine from waste resulting from recovery of the end product – lactoferrin. 

ɇɚ ɩɪɨɬɹɠɟɧɢɢ ɩɨɫɥɟɞɧɢɯ ɥɟɬ Ȼɟɥɚɪɭɫɶ ɩɨɫɬɨɹɧɧɨ ɜɯɨɞɢɬ ɜ ɩɹɬɟɪɤɭ ɜɟɞɭɳɢɯ ɫɬɪɚɧ — 

ɷɤɫɩɨɪɬɟɪɨɜ ɦɨɥɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɜ ɦɢɪɟ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜ ɨɬɪɚɫɥɢ ɧɚɤɨɩɢɥɨɫɶ ɞɨɫɬɚɬɨɱɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɛɥɟɦ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ ɩɨɥɭɱɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ 
ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɴɸɧɤɬɭɪɵ ɰɟɧ ɧɚ ɪɵɧɤɟ ɫɛɵɬɚ. ȼ ɩɪɨɰɟɫɫɚɯ ɦɨɥɨɱɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɥɭɱɟɧɢɟɦ ɬɚɤɢɯ ɩɪɨɞɭɤɬɨɜ, ɤɚɤ ɬɜɨɪɨɝ, ɫɵɪ, ɤɚɡɟɢɧ ɢ ɞɪɭɝɢɯ 
ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɛɟɥɤɨɜɵɯ ɩɪɨɞɭɤɬɨɜ (ɢɥɢ ɢɯ ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ) ɨɛɪɚɡɭɟɬɫɹ ɫɵɜɨɪɨɬɤɚ, 
ɨɬɧɨɫɹɳɚɹɫɹ ɤ ɩɨɛɨɱɧɵɦ ɩɪɨɞɭɤɬɚɦ. ɉɪɨɛɥɟɦɚ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɥɨɱɧɨɣ 
ɫɵɜɨɪɨɬɤɢ ɚɤɬɭɚɥɶɧɚ ɞɥɹ ɦɧɨɝɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. Ɋɟɲɟɧɢɟ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɩɨɡɜɨɥɢɬ ɭɥɭɱɲɢɬɶ 
ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɡɚ ɫɱɟɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢɡ ɦɨɥɨɱɧɨɝɨ 
ɫɵɪɶɹ. Ȼɨɥɟɟ ɬɨɝɨ, ɩɨɥɭɱɟɧɢɟ ɤɚɡɟɢɧɨɜɵɯ ɝɢɞɪɨɥɢɡɚɬɨɜ ɢ ɮɨɫɮɨɬɢɞɢɥɫɟɪɢɧɚ ɩɥɚɧɢɪɭɟɬɫɹ ɢɡ 
ɨɬɯɨɞɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɨɫɥɟ ɜɵɞɟɥɟɧɢɹ ɥɚɤɬɨɮɟɪɪɢɧɚ. 

Ɉɞɧɨ ɢɡ ɧɚɩɪɚɜɥɟɧɢɣ ɪɚɛɨɬɵ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ ɮɟɪɦɟɧɬɚɬɢɜɧɵɣ ɝɢɞɪɨɥɢɡ ɛɟɥɤɨɜ ɦɨɥɨɤɚ ɫ 
ɰɟɥɶɸ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɨɞɭɤɬɨɜ ɫɩɟɰɢɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. ɇɚ ɨɫɧɨɜɟ ɩɟɩɬɢɞɨɜ ɦɨɥɨɱɧɵɯ 
ɛɟɥɤɨɜ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɭɠɟ ɜɵɩɭɫɤɚɸɬ ɩɪɨɞɭɤɬɵ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɩɢɬɚɧɢɹ (CКХЩТs, 
əɩɨɧɢɹ; EЯШХЮs, Ɏɢɧɥɹɧɞɢɹ), ɩɢɳɟɜɵɟ ɬɚɛɥɟɬɢɪɨɜɚɧɧɵɟ ɞɨɛɚɜɤɢ (AЦОКХ ЩОЩЭТНО, əɩɨɧɢɹ). 
ɗɬɢ ɩɪɨɞɭɤɬɵ ɩɪɨɲɥɢ ɤɥɢɧɢɱɟɫɤɢɟ ɢɫɩɵɬɚɧɢɹ, ɩɨɤɚɡɚɜɲɢɟ ɢɯ ɫɩɨɫɨɛɧɨɫɬɶ ɫɧɢɠɚɬɶ 
ɚɪɬɟɪɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ, ɪɟɝɭɥɢɪɨɜɚɬɶ ɫɨɧ, ɩɪɨɹɜɥɹɬɶ ɚɧɬɢɫɬɪɟɫɫɨɜɵɣ ɷɮɮɟɤɬ. ɇɚ ɨɫɧɨɜɟ 
ɝɢɞɪɨɥɢɡɚɬɨɜ ɛɟɥɤɨɜ ɦɨɥɨɤɚ ɢ ɦɨɥɨɱɧɨɣ ɫɵɜɨɪɨɬɤɢ ɩɪɨɢɡɜɨɞɹɬ ɠɟɜɚɬɟɥɶɧɭɸ ɪɟɡɢɧɤɭ 
(RОМКХНОЧЭ, Ⱥɜɫɬɪɚɥɢɹ) ɢ ɡɭɛɧɭɸ ɩɚɫɬɭ (Ⱥɜɬɪɚɥɢɹ) ɫ ɹɪɤɨ ɜɵɪɚɠɟɧɧɵɦ ɚɧɬɢɤɚɪɢɟɫɧɵɦ 
ɷɮɮɟɤɬɨɦ, ɚ ɬɚɤɠɟ ɞɨɛɚɜɤɭ ɞɥɹ ɫɩɨɪɬɫɦɟɧɨɜ (PОЩЭШPrШ, ɇɢɞɟɪɥɚɧɞɵ). ȿɫɬɶ ɫɨɨɛɳɟɧɢɹ ɢ ɨ 
ɬɨɦ, ɱɬɨ ɦɨɥɨɱɧɵɟ ɩɟɩɬɢɞɵ ɦɨɝɭɬ ɩɪɨɹɜɥɹɬɶ ɚɧɬɢɦɢɤɪɨɛɧɵɟ ɫɜɨɣɫɬɜɚ Д1-3]. 

Ɏɨɫɮɚɬɢɞɢɥɫɟɪɢɧ (Ɏɋ) – ɮɨɫɮɨɥɢɩɢɞ, ɩɪɢɫɭɬɫɬɜɭɸɳɢɣ ɜ ɦɟɦɛɪɚɧɚɯ ɷɭɤɚɪɢɨɬɢɱɟɫɤɢɯ ɢ 
ɩɪɨɤɚɪɢɨɬɢɱɟɫɤɢɯ ɤɥɟɬɨɤ, ɚ ɬɚɤɠɟ ɠɢɪɨɜɨɣ ɮɪɚɤɰɢɢ ɦɨɥɨɤɚ. Ȼɢɨɥɨɝɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ Ɏɋ 
ɱɪɟɡɜɵɱɚɣɧɨ ɪɚɡɧɨɨɛɪɚɡɧɵ. Ɏɋ – ɝɥɚɜɧɵɣ ɤɢɫɥɨɬɧɵɣ ɮɨɫɮɨɥɢɩɢɞ ɦɨɡɝɚ. ɇɚɪɹɞɭ ɫ ɞɪɭɝɢɦɢ 
ɮɨɫɮɨɥɢɩɢɞɚɦɢ ɫɨɫɬɚɜɥɹɟɬ ɫɬɪɭɤɬɭɪɭ ɤɥɟɬɨɱɧɵɯ ɦɟɦɛɪɚɧ. ɗɬɢ ɦɟɦɛɪɚɧɧɵɟ ɮɨɫɮɨɥɢɩɢɞɵ 
ɢɝɪɚɸɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɦɟɠɤɥɟɬɨɱɧɨɦ ɫɨɨɛɳɟɧɢɢ ɢ ɩɟɪɟɞɚɱɟ ɜ ɤɥɟɬɤɭ ɛɢɨɯɢɦɢɱɟɫɤɢɯ 
ɫɢɝɧɚɥɨɜ. ɉɪɚɜɢɥɶɧɨɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɷɬɢɯ ɩɪɨɰɟɫɫɨɜ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɞɥɹ 
ɨɪɝɚɧɢɡɦɚ ɱɟɥɨɜɟɤɚ, ɨɫɨɛɟɧɧɨ ɞɥɹ ɰɟɧɬɪɚɥɶɧɨɣ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ. ɋɱɢɬɚɟɬɫɹ, ɱɬɨ Ɏɋ 
ɭɥɭɱɲɚɟɬ ɤɥɟɬɨɱɧɭɸ ɤɨɦɦɭɧɢɤɚɰɢɸ ɢ ɦɟɬɚɛɨɥɢɡɦ, ɨɤɚɡɵɜɚɹ ɜɥɢɹɧɢɟ ɧɚ ɬɟɤɭɱɟɫɬɶ 
ɤɥɟɬɨɱɧɵɯ ɦɟɦɛɪɚɧ. Ⱦɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ Ɏɋ ɜ ɤɚɱɟɫɬɜɟ ɩɢɳɟɜɨɣ ɞɨɛɚɜɤɢ ɜɥɢɹɟɬ ɧɚ 
ɧɟɣɪɨɧɧɵɟ ɦɟɦɛɪɚɧɵ ɢ ɮɭɧɤɰɢɸ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɧɟɣɪɨɬɪɚɧɫɦɢɬɬɟɪɨɜ, ɜɤɥɸɱɚɹ 
ɚɰɟɬɢɥɯɨɥɢɧ, ɫɟɪɨɬɨɧɢɧ ɢ ɞɨɮɚɦɢɧ [4-5].  

Ɏɋ ɹɜɥɹɟɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɦ ɜɟɳɟɫɬɜɨɦ ɞɥɹ ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɩɨɫɤɨɥɶɤɭ ɮɨɫɮɨɥɢɩɢɞ ɢɦɟɟɬ ɦɧɨɠɟɫɬɜɟɧɧɵɟ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɢ 
ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɢ ɜ ɤɚɱɟɫɬɜɟ ɩɢɳɟɜɨɣ ɞɨɛɚɜɤɢ, ɢ ɜ ɤɚɱɟɫɬɜɟ ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ 
ɫɪɟɞɫɬɜɚ. ɉɪɢ ɷɬɨɦ ɩɨɛɨɱɧɵɯ ɷɮɮɟɤɬɨɜ ɩɪɢ ɟɝɨ ɨɪɚɥɶɧɨɦ ɩɪɢɦɟɧɟɧɢɢ ɧɟ ɨɛɧɚɪɭɠɟɧɨ. ɋɬɨɢɬ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ Ɏɋ ɡɚɜɢɫɹɬ ɨɬ ɟɝɨ ɠɢɪɧɨɤɢɫɥɨɬɧɨɝɨ ɫɨɫɬɚɜɚ. ɇɚɥɢɱɢɟ 
ɧɟɧɚɫɵɳɟɧɧɵɯ ɤɢɫɥɨɬ ɩɨɜɵɲɚɟɬ ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ ɮɨɫɮɨɥɢɩɢɞɚ. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɩɚɪɚɬɵ ɧɚ ɨɫɧɨɜɟ ɤɚɡɟɢɧɨɜɵɯ ɝɢɞɪɨɥɢɡɚɬɨɜ, ɚ ɬɚɤɠɟ Ɏɋ ɫ ɜɵɫɨɤɨɣ 
ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɜɟɬɟɪɢɧɚɪɢɢ ɢ ɩɢɳɟɜɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 
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Кɨɫɬɟɧɟɜɢɱ Ⱥ. Ⱥ., ɉɚɜɥɸɤ Ⱥ. ɇ., ɋɚɩɭɧɨɜɚ Ʌ. ɂ. 
ɂɧɫɬɢɬɭɬ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɇȺɇ Ȼɟɥɚɪɭɫɢ, Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 

 

ɆɈɅɈɑɇȺə ɋɕȼɈРɈɌКȺ КȺК ɈɋɇɈȼȺ ɉɈɅɍɑȿɇɂə ȼɇȿКɅȿɌɈɑɇɈɃ  
β-ȽȺɅȺКɌɈɁɂȾȺɁɕ ȻȺКɌȿРɂȺɅɖɇɈȽɈ ɉРɈɂɋɏɈɀȾȿɇɂə 

It аКs ПounН tСКt mТХФ аСОв МКusОН МompКrКЛХО to ХКМtosО ОППОМt on sвntСОsТs oП β-galactosidase by 

Arthrobacter sulfonivorans BIM B-499-D and consequently it may be used as component of 

industrial nutrient medium for production of enzyme preparation. 

ȼɜɟɞɟɧɢɟ. Ɉɞɧɨɣ ɢɡ ɩɪɨɛɥɟɦ ɫɨɜɪɟɦɟɧɧɨɣ ɦɨɥɨɤɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɢɧɞɭɫɬɪɢɢ 

ɹɜɥɹɟɬɫɹ ɭɬɢɥɢɡɚɰɢɹ ɦɨɥɨɱɧɨɣ ɫɵɜɨɪɨɬɤɢ – ɨɬɯɨɞɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɢɫɥɨɦɨɥɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ. 

ɇɟɜɡɢɪɚɹ ɧɚ ɧɢɡɤɭɸ ɫɬɨɢɦɨɫɬɶ, ɜɵɫɨɤɭɸ ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɢ ɩɢɳɟɜɭɸ ɰɟɧɧɨɫɬɶ ɩɪɨɛɥɟɦɚ ɟɟ 
ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɥɢ ɛɟɡɨɬɯɨɞɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɤɚɤ ɧɢɤɨɝɞɚ ɚɤɬɭɚɥɶɧɚ. Ɍɚɤ, ɩɨ 
ɞɚɧɧɵɦ Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɦɨɥɨɱɧɨɣ ɮɟɞɟɪɚɰɢɢ ɢɡ 120 ɦɥɧ. ɬ. ɫɵɜɨɪɨɬɤɢ, ɩɨɥɭɱɚɟɦɨɣ 
ɟɠɟɝɨɞɧɨ ɜ ɦɢɪɟ, ɨɤɨɥɨ ɩɨɥɨɜɢɧɵ ɨɬɩɪɚɜɥɹɟɬɫɹ ɜ ɤɚɧɚɥɢɡɚɰɢɸ ɢ ɜɨɞɨɟɦɵ, ɧɚɧɨɫɹ ɨɳɭɬɢɦɵɣ 
ɭɳɟɪɛ ɩɪɢɪɨɞɟ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜ ɫɬɪɚɧɚɯ ɫ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɪɚɡɜɢɬɢɹ ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɭɠɟ 
ɫɟɝɨɞɧɹ ɭɬɢɥɢɡɢɪɭɟɬɫɹ ɨɬ 70 ɞɨ 95 % ɫɵɜɨɪɨɬɤɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɪɚɡɧɨɨɛɪɚɡɧɵɟ 
ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɟ ɩɪɨɞɭɤɬɵ, ɫɭɳɟɫɬɜɟɧɧɨ ɨɫɥɚɛɢɜ ɢɥɢ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ ɭɫɬɪɚɧɢɜ 

ɜɪɟɞɧɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɨɫɥɟɞɫɬɜɢɹ ɨɬ ɟɟ ɫɛɪɨɫɚ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ.  

Ɉɞɧɢɦ ɢɡ ɚɤɬɢɜɧɨ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɦɨɥɨɱɧɨɣ ɫɵɜɨɪɨɬɤɢ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ β-ɝɚɥɚɤɬɨɡɢɞɚɡɵ (ɥɚɤɬɚɡɵ, β-ɝɚɥɚɤɬɨɡɢɞ-

ɝɚɥɚɤɬɨɝɢɞɪɨɥɚɡɵ, ɄɎ 3.2.1.23), ɤɨɬɨɪɚɹ ɤɚɬɚɥɢɡɢɪɭɟɬ ɪɟɚɤɰɢɢ ɝɢɞɪɨɥɢɡɚ ɢ 
ɬɪɚɧɫɝɚɥɚɤɬɨɡɢɥɢɪɨɜɚɧɢɹ ɦɨɥɨɱɧɨɝɨ ɫɚɯɚɪɚ – ɥɚɤɬɨɡɵ. Ɏɟɪɦɟɧɬ ɩɪɢɦɟɧɹɸɬ ɤɚɤ 
ɥɟɤɚɪɫɬɜɟɧɧɨɟ ɫɪɟɞɫɬɜɨ ɩɪɢ ɥɚɤɬɨɡɧɨɣ ɢɧɬɨɥɟɪɚɧɬɧɨɫɬɢ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɝɥɸɤɨɡɨ-

ɝɚɥɚɤɬɨɡɧɵɯ ɫɢɪɨɩɨɜ, ɛɟɡɥɚɤɬɨɡɧɵɯ ɦɨɥɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɢ ɤɨɪɦɨɜɵɯ ɞɨɛɚɜɨɤ, 
ɝɚɥɚɤɬɨɨɥɢɝɨɫɚɯɚɪɢɞɨɜ [1–3]. ȼ Ȼɟɥɚɪɭɫɢ ɩɪɟɩɚɪɚɬɵ β-ɝɚɥɚɤɬɨɡɢɞɚɡɵ ɧɟ ɩɪɨɢɡɜɨɞɹɬɫɹ, ɯɨɬɹ 
ɨɛɴɟɦɵ ɩɟɪɟɪɚɛɨɬɤɢ ɦɨɥɨɤɚ ɢ ɤɨɥɢɱɟɫɬɜɨ ɫɨɞɟɪɠɚɳɢɯ ɥɚɤɬɨɡɭ ɨɬɯɨɞɨɜ ɩɨɫɬɨɹɧɧɨ 
ɜɨɡɪɚɫɬɚɸɬ, ɧɚɪɹɞɭ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɞɨɥɢ ɧɚɫɟɥɟɧɢɹ ɫ ɥɚɤɬɚɡɧɨɣ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ. Ɋɚɧɟɟ 
ɧɚɦɢ ɪɚɡɪɚɛɨɬɚɧ ɫɩɨɫɨɛ ɩɨɥɭɱɟɧɢɹ -ɝɚɥɚɤɬɨɡɢɞɚɡɵ ɭɧɢɤɚɥɶɧɨɣ ɞɥɹ ɩɪɨɤɚɪɢɨɬ 
ɜɧɟɤɥɟɬɨɱɧɨɣ ɥɨɤɚɥɢɡɚɰɢɢ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɣ ɜɵɪɚɳɢɜɚɧɢɟ ɛɚɤɬɟɪɢɣ Arthrobacter 

sulfonivorans ȻɂɆ ȼ-499-Ⱦ ɜ ɫɪɟɞɟ ɫ ɥɚɤɬɨɡɨɣ [4].  

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɢɥɚɫɶ ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɡɚɦɟɧɵ ɥɚɤɬɨɡɵ ɦɨɥɨɱɧɨɣ ɫɵɜɨɪɨɬɤɨɣ – 

ɞɟɲɟɜɵɦ ɢ ɧɟɞɟɮɢɰɢɬɧɵɦ ɤɨɦɩɨɧɟɧɬɨɦ ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɵ ɞɥɹ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ 
ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ ɲɬɚɦɦɚ-ɩɪɨɞɭɰɟɧɬɚ -ɝɚɥɚɤɬɨɡɢɞɚɡɵ. 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ. ɒɬɚɦɦ A. sulfonivorans ȻɂɆ ȼ-499-Ⱦ ɜɵɪɚɳɢɜɚɥɢ ɝɥɭɛɢɧɧɨ ɜ 
ɫɪɟɞɟ ɫ ɥɚɤɬɨɡɨɣ ɢɥɢ ɦɨɥɨɱɧɨɣ ɫɵɜɨɪɨɬɤɨɣ (0–3,0 ɜɟɫ. %) ɩɪɢ 27 ± 2 

ɨɋ ɜ ɬɟɱɟɧɢɟ 2 ɫɭɬ. 
ɇɚɤɨɩɥɟɧɢɟ ɛɢɨɦɚɫɫɵ ɨɩɪɟɞɟɥɹɥɢ ɢɡ ɝɪɚɮɢɤɚ, ɨɬɪɚɠɚɸɳɟɝɨ ɡɚɜɢɫɢɦɨɫɬɶ ɨɩɬɢɱɟɫɤɨɣ 
ɩɥɨɬɧɨɫɬɢ ɫɭɫɩɟɧɡɢɢ ɤɥɟɬɨɤ ɛɚɤɬɟɪɢɣ (Ɉɉ540) ɨɬ ɢɯ ɜɟɫɨɜɨɝɨ ɤɨɥɢɱɟɫɬɜɚ, ɢ ɜɵɪɚɠɚɥɢ ɜ ɦɝ/ɦɥ 
ɤɭɥɶɬɭɪɚɥɶɧɨɣ ɠɢɞɤɨɫɬɢ. Ⱥɤɬɢɜɧɨɫɬɶ β-ɝɚɥɚɤɬɨɡɢɞɚɡɵ ɨɩɪɟɞɟɥɹɥɢ ɫɨɝɥɚɫɧɨ Д5Ж ɫ ɨ-

ɧɢɬɪɨɮɟɧɢɥɝɚɥɚɤɬɨɡɢɞɨɦ ɜ ɤɚɱɟɫɬɜɟ ɫɭɛɫɬɪɚɬɚ ɢ ɜɵɪɚɠɚɥɢ ɜ ɟɞ/ɦɥ ɤɭɥɶɬɭɪɚɥɶɧɨɣ ɠɢɞɤɨɫɬɢ 
ɢɥɢ ɟɞ/ɦɝ ɛɟɥɤɚ. Ɂɚ ɟɞɢɧɢɰɭ ɚɤɬɢɜɧɨɫɬɢ ɩɪɢɧɢɦɚɥɢ ɤɨɥɢɱɟɫɬɜɨ ɮɟɪɦɟɧɬɚ, ɜɵɫɜɨɛɨɠɞɚɸɳɟɝɨ 
ɢɡ ɫɭɛɫɬɪɚɬɚ 1 ɦɤɦɨɥɶ ɨ-ɧɢɬɪɨɮɟɧɨɥɚ ɡɚ 1 ɦɢɧ (ɪɇ 7,0; 40 

ɨɋ).  
Рɟɡɭɥɶɬɚɬɵ ɢ ɜɵɜɨɞɵ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɨɩɬɢɦɚɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɥɚɤɬɨɡɵ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɦɚɤɫɢɦɭɦ (26,2 ± 1,31 ɟɞ/ɦɥ) ɫɢɧɬɟɡɚ β-ɝɚɥɚɤɬɨɡɢɞɚɡɵ A. sulfonivorans ȻɂɆ 
ȼ-499-Ⱦ, ɫɨɫɬɚɜɥɹɟɬ 1,5 %. ɉɨɜɵɲɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɞɢɫɚɯɚɪɢɞɚ ɜ ɫɪɟɞɟ ɞɨ 3,0 % ɩɪɢɜɨɞɢɬ ɤ 
ɭɫɢɥɟɧɢɸ ɪɨɫɬɚ ɛɚɤɬɟɪɢɣ ɜ 1,6 ɪɚɡɚ ɢ ɭɝɧɟɬɟɧɢɸ ɨɛɪɚɡɨɜɚɧɢɹ ɮɟɪɦɟɧɬɚ ɜ 120 ɪɚɡ. 

ɉɨɤɚɡɚɧɨ, ɱɬɨ ɦɨɥɨɱɧɚɹ ɫɵɜɨɪɨɬɤɚ, ɫɨɞɟɪɠɚɳɚɹ ɜ ɫɪɟɞɧɟɦ ɨɤɨɥɨ 60 % ɥɚɤɬɨɡɵ, ɨɤɚɡɵɜɚɟɬ 
ɫɪɚɜɧɢɦɵɣ ɫ ɧɟɣ ɷɮɮɟɤɬ ɧɚ ɨɛɪɚɡɨɜɚɧɢɟ β-ɝɚɥɚɤɬɨɡɢɞɚɡɵ A. sulfonivorans ȻɂɆ ȼ-499-Ⱦ 
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(ɪɢɫɭɧɨɤ, ɛ). Ɇɚɤɫɢɦɚɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɮɟɪɦɟɧɬɚ ɛɚɤɬɟɪɢɹɦɢ ɞɨɫɬɢɝɚɥɨ 25,5 ± 1,28 ɟɞ/ɦɥ 
ɩɪɢ ɢɫɯɨɞɧɨɦ ɫɨɞɟɪɠɚɧɢɢ ɫɵɜɨɪɨɬɤɢ ɜ ɫɪɟɞɟ 2,0–2,5 % (1,2–1,5 % ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɥɚɤɬɨɡɵ).  

Ɉɬɦɟɱɟɧɨ, ɱɬɨ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɫɨɞɟɪɠɚɧɢɹ ɜ ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɟ ɦɨɥɨɱɧɨɣ ɫɵɜɨɪɨɬɤɢ, ɬɚɤ 
ɠɟ ɤɚɤ ɢ ɥɚɤɬɨɡɵ, ɜɵɲɟ ɨɩɬɢɦɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɨɥɢɱɟɫɬɜɨ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɛɢɨɦɚɫɫɵ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɪɢ ɫɧɢɠɟɧɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɞɭɤɰɢɢ ɮɟɪɦɟɧɬɚ ɢ ɜɟɥɢɱɢɧɵ ɟɝɨ ɭɞɟɥɶɧɨɣ 
ɚɤɬɢɜɧɨɫɬɢ. ȼɨɡɦɨɠɧɨ, ɜɵɹɜɥɟɧɧɚɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɱɚɫɬɨ ɢɦɟɸɳɟɣ 
ɦɟɫɬɨ ɪɟɩɪɟɫɫɢɢ ɫɢɧɬɟɡɚ β-ɝɚɥɚɤɬɨɡɢɞɚɡɵ ɝɥɸɤɨɡɨɣ ɢɥɢ ɝɚɥɚɤɬɨɡɨɣ Д6Ж, ɤɨɬɨɪɵɟ ɜ ɢɡɛɵɬɤɟ 
ɨɛɪɚɡɭɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɮɟɪɦɟɧɬɚɬɢɜɧɨɝɨ ɝɢɞɪɨɥɢɡɚ ɥɚɤɬɨɡɵ, ɢɥɢ ɩɪɟɨɛɥɚɞɚɧɢɟɦ 
ɬɪɚɧɫɝɚɥɚɤɬɨɡɢɞɚɡɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɮɟɪɦɟɧɬɚ ɧɚɞ ɝɢɞɪɨɥɚɡɧɨɣ ɩɪɢ ɜɵɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ 
ɞɢɫɚɯɚɪɢɞɚ Д7Ж. ɉɪɟɞɦɟɬɨɦ ɞɚɥɶɧɟɣɲɟɝɨ ɢɡɭɱɟɧɢɹ ɫɬɚɧɟɬ ɜɵɹɜɥɟɧɢɟ ɦɟɯɚɧɢɡɦɨɜ ɪɟɝɭɥɹɰɢɢ 
ɫɢɧɬɟɡɚ β-ɝɚɥɚɤɬɨɡɢɞɚɡɵ ɭ A. sulfonivorans ȻɂɆ ȼ-499-Ⱦ ɢ ɭɫɥɨɜɢɣ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɝɨ 
ɩɪɨɬɟɤɚɧɢɹ ɤɚɬɚɥɢɡɢɪɭɟɦɵɯ ɮɟɪɦɟɧɬɨɦ ɪɟɚɤɰɢɣ ɝɢɞɪɨɥɢɡɚ ɢ ɬɪɚɧɫɝɚɥɚɤɬɨɡɢɥɢɪɨɜɚɧɢɹ. 
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Кɪɢɱɤɨɜɫɶɤɚ Ⱥ.Ɇ., Ȼɨɥіɛɪɭɯ Ʌ.Ⱦ., ɀɭɪɚɯіɜɫɶɤɚ Ʌ.Р., Ɇɚɪіɧɰɨɜɚ ɇ.Ƚ., Кɭɲɧіɪ ɇ.ȼ., 
Ƚɭɛɢɰɶɤɚ ȱ.ȱ., ɏɨɦɟɧɤɨ Ɉ.ȱ., ɇɨɜіɤɨɜ ȼ.ɉ. 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», ɤɚɮɟɞɪɚ Ɍɟɯɧɨɥɨɝɿʀ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ 
ɫɩɨɥɭɤ, ɮɚɪɦɚɰɿʀ ɬɚ ɛɿɨɬɟɯɧɨɥɨɝɿʀ, ɆɈɇ ɍɤɪɚʀɧɢ, Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 
 

ɉРɈȻɅȿɆɂ ȻȱɈȿɌɂКɂ ɌȺ ȻȱɈȻȿɁɉȿКɂ: 
ɁȺɋɌɈɋɍȼȺɇɇə ȻȱɈɌȿɏɇɈɅɈȽȱɑɇɂɏ ɌȿɏɇɈɅɈȽȱɃ ɍ ɎȺРɆȺɐȱȲ 

 
Analysis of the practical application of alternative biological and biotechnological methods for testing 

drugs on dehydrogenized is comparative. That the use of alternative methods for quality control of drugs 

in pharmacy can solve several problems of bioethics and biosafety are established and prevented. 

 

ȼɫɬɭɩ. ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɢɡɚɰɿʀ ɿ ɫɟɪɬɢɮɿɤɚɰɿʀ ɛɿɨɬɟɯɧɨɥɨɝɿɱɧɨʀ ɿ ɮɚɪɦɚɰɟɜɬɢɱɧɨʀ ɩɪɨɞɭɤɰɿʀ ɜ 
ɍɤɪɚʀɧɿ є ɱɿɬɤɨ ɪɟɝɥɚɦɟɧɬɨɜɚɧɨɸ. ɋɬɚɧɞɚɪɬ ɆɈɁ ɍɤɪɚʀɧɢ «Ɏɚɪɦɚɰɟɜɬɢɱɧɚ ɩɪɨɞɭɤɰɿɹ. ɋɢɫɬɟɦɚ 
ɫɬɚɧɞɚɪɬɢɡɚɰɿʀ» ɋɌ ɆɈɁɍ 42-1.0:2005 ɭɫɬɚɧɨɜɥɸє ɦɟɬɭ, ɩɪɢɧɰɢɩɢ ɬɚ ɨɫɧɨɜɧɿ ɡɚɜɞɚɧɧɹ 
ɫɬɚɧɞɚɪɬɢɡɚɰɿʀ ɮɚɪɦɚɰɟɜɬɢɱɧɨʀ ɬɚ ɛɿɨɦɟɞɢɱɧɨʀ ɩɪɨɞɭɤɰɿʀ, ɫɭɛ’єɤɬɢ ɬɚ ɨɛ’єɤɬɢ ɫɬɚɧɞɚɪɬɢɡɚɰɿʀ, 
ɜɢɞɢ ɧɨɪɦɚɬɢɜɧɢɯ ɞɨɤɭɦɟɧɬɿɜ ɬɚ ɨɪɝɚɧɿɡɚɰɿɸ ɪɨɛɿɬ ɡɿ ɫɬɚɧɞɚɪɬɢɡɚɰɿʀ. Ɉɫɧɨɜɧɢɦ ɪɟɝɥɚɦɟɧɬɭɸɱɢɦ 
ɞɨɤɭɦɟɧɬɨɦ є Ⱦɟɪɠɚɜɧɚ ɮɚɪɦɚɤɨɩɟɹ ɍɤɪɚʀɧɢ (ȾɎɍ) Д1Ж. ȾɎɍ ɦɿɫɬɢɬɶ ɬɚɤɿ ɪɨɡɞɿɥɢ: «Ɂɚɝɚɥɶɧɿ 
ɡɚɭɜɚɠɟɧɧɹ», «Ɇɟɬɨɞɢ ɚɧɚɥɿɡɭ», «Ɇɚɬɟɪɿɚɥɢ ɞɥɹ ɤɨɧɬɟɣɧɟɪɿɜ ɿ ɤɨɧɬɟɣɧɟɪɢ», «Ɋɟɚɤɬɢɜɢ», 
«Ɂɚɝɚɥɶɧɿ ɬɟɤɫɬɢ», «ɋɭɛɫɬɚɧɰɿʀ ɬɚ ɥɿɤɚɪɫɶɤɿ ɮɨɪɦɢ», «Ɇɨɧɨɝɪɚɮɿʀ». Ɇɟɬɨɞɢ ɮɚɪɦɚɤɨɩɟɣɧɨɝɨ 
ɚɧɚɥɿɡɭ ɨɩɢɫɚɧɿ ɜ ɪɨɡɞɿɥɿ 2 ȾɎɍ. Ɋɹɞ ɰɢɯ ɜɢɩɪɨɛɭɜɚɧɶ ɩɪɨɜɨɞɢɬɶɫɹ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɛɿɨɥɨɝɿɱɧɢɯ, 
ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɯ ɬɚ ɛɿɨɬɟɯɧɨɥɨɝɿɱɧɢɯ ɦɟɬɨɞɢɤ. ɇɚɩɪɢɤɥɚɞ, ɉɿɞɪɨɡɞɿɥ 2.6. «Ȼɿɨɥɨɝɿɱɧɿ 
ɜɢɩɪɨɛɭɜɚɧɧɹ» ɪɨɡɞɿɥɭ 2 «Ɇɟɬɨɞɢ ɮɚɪɦɚɤɨɩɟɣɧɨɝɨ ɚɧɚɥɿɡɭ» ȾɎɍ ɜɤɥɸɱɚє ɜɢɡɧɚɱɟɧɧɹ 
ɫɬɟɪɢɥɶɧɨɫɬɿ ɬɚ ɩɨɩɟɪɟɞɠɟɧɧɹ ɦɿɤɪɨɛɧɨɝɨ ɡɚɛɪɭɞɧɟɧɧɹ, ɜɢɡɧɚɱɚє ɫɤɥɚɞ ɬɚ ɫɩɨɫɿɛ ɩɪɢɝɨɬɭɜɚɧɧɹ 
ɠɢɜɢɥɶɧɢɯ ɫɟɪɟɞɨɜɢɳ, ɚ ɬɚɤɨɠ ɬɟɫɬ-ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɡ ɜɢɞɨɜɨɸ ɧɚɡɜɨɸ ɬɚ ɪɟɤɨɦɟɧɞɨɜɚɧɢɦɢ 
ɲɬɚɦɚɦɢ. Ɉɩɢɫɚɧɿ ɦɟɬɨɞɢɤɢ ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɠɟɧɶ є ɱɿɬɤɨ ɪɟɝɥɚɦɟɧɬɨɜɚɧɿ. Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ 
ɩɿɪɨɝɟɧɧɨɫɬɿ ɨɩɢɫɚɧɨ ɦɟɬɨɞɢɤɭ ɜɿɞɛɨɪɭ ɬɜɚɪɢɧ, ɩɪɚɜɢɥɚ ʀɯ ɭɬɪɢɦɚɧɧɹ ɬɚ ɦɟɬɨɞɢɤɭ ɩɪɨɜɟɞɟɧɧɹ 
ɞɨɫɥɿɞɠɟɧɧɹ. Ɍɚɤɨɠ ɜɤɥɸɱɟɧɨ ɚɥɶɬɟɪɧɚɬɢɜɧɢɣ ɦɟɬɨɞ ɜɢɩɪɨɛɭɜɚɧɧɹ ɧɚ ɛɚɤɬɟɪɿɚɥɶɧɢɣ 
ɟɧɞɨɬɨɤɫɢɧ, ɳɨ ɧɨɫɢɬɶ ɪɟɤɨɦɟɧɞɚɰɿɣɧɢɣ ɯɚɪɚɤɬɟɪ. ɉɿɞɪɨɡɞɿɥ 2.7. «Ȼɿɨɥɨɝɿɱɧɿ ɦɟɬɨɞɢ ɤɿɥɶɤɿɫɧɨɝɨ 
ɜɢɡɧɚɱɟɧɧɹ» ɪɨɡɞɿɥɭ 2 «Ɇɟɬɨɞɢ ɮɚɪɦɚɤɨɩɟɣɧɨɝɨ ɚɧɚɥɿɡɭ» ȾɎɍ ɜɤɥɸɱɚє ɤɿɥɶɤɿɫɧɟ ɜɢɡɧɚɱɟɧɧɹ 
ɚɧɬɢɛɿɨɬɢɤɿɜ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɦ ɦɟɬɨɞɨɦ. Ⱦɥɹ ɰɶɨɝɨ ɧɚɜɟɞɟɧɨ ɫɩɨɫɨɛɢ ɩɪɢɝɨɬɭɜɚɧɧɹ ɿɧɨɤɭɥɹɬɚ ɡ 
ɪɟɤɨɦɟɧɞɨɜɚɧɢɯ ɬɟɫɬ-ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɬɚ ɩɪɢɝɨɬɭɜɚɧɧɹ ɠɢɜɢɥɶɧɢɯ ɫɟɪɟɞɨɜɢɳ. 

Ɇɟɬɨɸ ɧɚɲɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɨ ɩɪɨɜɟɞɟɧɧɹ ɩɨɪɿɜɧɹɥɶɧɨɝɨ ɚɧɚɥɿɡɭ ɜɢɩɪɨɛɭɜɚɧɧɹ ɧɚ 
ɧɚɹɜɧɿɫɬɶ ɩɿɪɨɝɟɧɿɜ ɭ ɩɚɪɟɧɬɟɪɚɥɶɧɢɯ ɥɿɤɚɪɫɶɤɢɯ ɡɚɫɨɛɚɯ (ɅɁ) ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɜɢɦɨɝ ɫɬɚɬɬɿ ȾɎɍ 
«ɩɿɪɨɝɟɧɢ» (2.6.8) ɚɛɨ «ɛɚɤɬɟɪɿɚɥɶɧɿ ɟɧɞɨɬɨɤɫɢɧɢ» (2.6.14), ɚ ɬɚɤɨɠ ɚɧɚɥɿɡ ɩɪɚɤɬɢɱɧɨɝɨ ɞɨɫɜɿɞɭ 
ɩɪɨɜɟɞɟɧɧɹ ɞɚɧɨɝɨ ɜɢɩɪɨɛɭɜɚɧɧɹ ɧɚ ɮɚɪɦɚɰɟɜɬɢɱɧɢɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɬɚ ɫɟɪɬɢɮɿɤɨɜɚɧɢɯ 
ɥɚɛɨɪɚɬɨɪɿɹɯ ɦ. Ʌɶɜɨɜɚ. 

Ɇɚɬɟɪіɚɥɢ ɬɚ ɦɟɬɨɞɢ. ɍ ɞɨɫɥɿɞɠɟɧɧɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɦɟɬɚ-ɚɧɚɥɿɡ, ɚ ɬɚɤɨɠ ɦɟɬɨɞɢ 
ɤɚɛɿɧɟɬɧɢɯ ɿ ɩɨɥɶɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ ɞɥɹ ɡɛɨɪɭ ɞɚɧɢɯ ɧɚ ɮɚɪɦɚɰɟɜɬɢɱɧɢɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɬɚ 
ɫɟɪɬɢɮɿɤɨɜɚɧɢɯ ɥɚɛɨɪɚɬɨɪɿɹɯ ɦ. Ʌɶɜɨɜɚ ɡ ɩɪɚɤɬɢɱɧɨɝɨ ɜɢɤɨɧɚɧɧɹ ɜɢɩɪɨɛɭɜɚɧɧɹ ɧɚ ɧɚɹɜɧɿɫɬɶ 
ɩɿɪɨɝɟɧɿɜ. 

Рɟɡɭɥɶɬɚɬɢ. ȼɢɩɪɨɛɭɜɚɧɧɸ ɧɚ ɧɚɹɜɧɿɫɬɶ ɩɿɪɨɝɟɧɿɜ ɩɿɞɥɹɝɚɸɬɶ ɜɫɿ ɅɁ ɞɥɹ ɩɚɪɟɧɬɟɪɚɥɶɧɨɝɨ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɞɨɡɢ, ɨɛ’єɦɭ ɿ ɲɥɹɯɭ ɜɜɟɞɟɧɧɹ, ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɢɯ ɭ ɤɥɿɧɿɰɿ. 
ȼɢɩɪɨɛɭɜɚɧɧɹ ɧɚ ɧɚɹɜɧɿɫɬɶ ɩɿɪɨɝɟɧɿɜ ɩɪɨɜɨɞɹɬɶ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɜɢɦɨɝ ɫɬɚɬɬɿ «ɩɿɪɨɝɟɧɢ» (2.6.8) ɚɛɨ 
«ɛɚɤɬɟɪɿɚɥɶɧɿ ɟɧɞɨɬɨɤɫɢɧɢ» (2.6.14). ȼɢɩɪɨɛɭɜɚɧɧɹ ɧɚ ɩɿɪɨɝɟɧɢ ɩɨɥɹɝɚє ɭ ɜɢɦɿɪɸɜɚɧɧɿ 
ɩɿɞɜɢɳɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɬɿɥɚ, ɫɩɪɢɱɢɧɟɧɨɝɨ ɭ ɤɪɨɥɢɤɿɜ ɜɧɭɬɪɿɲɧɶɨɜɟɧɧɢɦ ɜɜɟɞɟɧɧɹɦ 
ɫɬɟɪɢɥɶɧɨɝɨ ɪɨɡɱɢɧɭ ɜɢɩɪɨɛɨɜɭɜɚɧɨɝɨ ɅɁ. ȼɢɩɪɨɛɭɜɚɧɧɹ ɧɚ ɛɚɤɬɟɪɿɚɥɶɧɿ ɟɧɞɨɬɨɤɫɢɧɢ (LAL-

ɬɟɫɬ) ɩɨɥɹɝɚє ɭ ɞɨɞɚɜɚɧɧɿ ɞɨ ɜɢɩɪɨɛɨɜɭɜɚɧɨɝɨ ɪɨɡɱɢɧɭ ɥɿɡɚɬɭ ɟɧɞɨɬɨɤɫɢɧɿɜ ɬɚ ɩɨɹɜɢ 
ɤɚɥɚɦɭɬɧɨɫɬɿ ɩɪɢ ʀɯ ɧɚɹɜɧɨɫɬɿ. ȱɫɧɭє 6 ɦɟɬɨɞɿɜ ɜɢɩɪɨɛɭɜɚɧɧɹ ɧɚ ɟɧɞɨɬɨɤɫɢɧɢ. Ɂɚɦɿɧɚ 
ɜɢɩɪɨɛɭɜɚɧɧɹ ɧɚ ɩɿɪɨɝɟɧɢ ɧɚ ɤɪɨɥɢɤɚɯ LAL-ɬɟɫɬɨɦ ɮɚɤɬɢɱɧɨ ɨɡɧɚɱɚє ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɦɟɬɨɞɭ ɚɧɚɥɿɡɭ. əɤɳɨ ɜɢɩɪɨɛɭɜɚɧɧɹ ɧɚ ɛɚɤɬɟɪɿɚɥɶɧɿ ɟɧɞɨɬɨɤɫɢɧɢ ɧɟ ɡɚɡɧɚɱɟɧɟ ɜ 
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ɨɤɪɟɦɿɣ ɫɬɚɬɬɿ, ɩɪɟɩɚɪɚɬ ɦɚє ɜɢɬɪɢɦɭɜɚɬɢ ɜɢɩɪɨɛɭɜɚɧɧɹ ɧɚ ɩɿɪɨɝɟɧɢ, ɨɩɢɫɚɧɟ ɞɥɹ ɿɧ’єɤɰɿɣɧɢɯ 
ɚɛɨ ɜɧɭɬɪɿɲɧɶɨɜɟɧɧɢɯ ɿɧɮɭɡɿɣɧɢɯ ɅɁ. 

ɇɚɦɢ ɛɭɥɢ ɨɩɪɚɰɶɨɜɚɧɿ ɬɚ ɡɝɪɭɩɨɜɚɧɿ ɩɟɪɟɜɚɝɢ ɬɚ ɧɟɞɨɥɿɤɢ ɞɜɨɯ ɦɟɬɨɞɿɜ ɜɢɩɪɨɛɭɜɚɧɶ, ɳɨ 
ɩɪɟɞɫɬɚɜɥɟɧɿ ɭ ɬɚɛɥɢɰɿ 1. 

Ɍɚɛɥɢɰɹ 1 

ɉɟɪɟɜɚɝɢ ɬɚ ɧɟɞɨɥɿɤɢ ɦɟɬɨɞɿɜ ȾɎɍ ɜɢɩɪɨɛɭɜɚɧɧɹ ɅɁ ɧɚ ɚɩɿɪɨɝɟɧɧɿɫɬɶ 

 

ɉɟɪɟɜɚɝɢ/ɧɟɞɨɥɿɤɢ 
ɦɟɬɨɞɭ 

ɇɚɡɜɚ ɦɟɬɨɞɭ 

ɉɪɨɜɟɞɟɧɧɹ ɜɢɩɪɨɛɭɜɚɧɧɹ ɧɚ 
ɤɪɨɥɢɤɚɯ 

ȼɢɩɪɨɛɭɜɚɧɧɹ ɧɚ ɛɚɤɬɟɪɿɚɥɶɧɿ 
ɟɧɞɨɬɨɤɫɢɧɢ 

 

 

ɉɟɪɟɜɚɝɢ ɦɟɬɨɞɭ 

1. Ɍɪɚɞɢɰɿɣɧɢɣ ɦɟɬɨɞ ɤɨɧɬɪɨɥɸ. 
2. ɋɬɚɧɞɚɪɬɢɡɨɜɚɧɚ ɦɟɬɨɞɢɤɚ ɞɥɹ 
ɜɫɿɯ ɩɚɪɟɧɬɟɪɚɥɶɧɢɯ ɡɚɫɨɛɿɜ. 
3. Ɇɟɬɨɞ ɧɟ ɜɢɦɚɝɚє ɞɨɞɚɬɤɨɜɨɝɨ 
ɨɛɥɚɞɧɚɧɧɹ. 
4. Ⱦɨɫɬɚɬɧɹ ɱɭɬɥɢɜɿɫɬɶ ɦɟɬɨɞɭ 
ɜɢɩɪɨɛɭɜɚɧɧɹ. 

1. Ⱥɥɶɬɟɪɧɚɬɢɜɧɢɣ ɦɟɬɨɞ 
ɚɧɚɥɿɡɭ. 
2. ȼɢɫɨɤɚ ɱɭɬɥɢɜɿɫɬɶ. 
3. ȼɢɛɿɪɤɨɜɿɫɬɶ ɦɟɬɨɞɭ. 
4. Ɉɛ’єɤɬɢɜɧɿɫɬɶ ɜɢɩɪɨɛɭɜɚɧɧɹ. 
5. ɉɪɨɫɬɨɬɚ ɿɧɬɟɪɩɪɟɬɚɰɿʀ 
ɪɟɡɭɥɶɬɚɬɿɜ ɜɢɩɪɨɛɭɜɚɧɧɹ. 

 

 

 

ɇɟɞɨɥɿɤɢ ɦɟɬɨɞɭ 

1. ɇɚɹɜɧɿɫɬɶ ɜɿɜɚɪɿɸ ɬɚ, ɜɿɞɩɨɜɿɞɧɨ, 
ɨɛɫɥɭɝɨɜɭɸɱɨɝɨ ɩɟɪɫɨɧɚɥɭ. 
2. Ⱦɨɬɪɢɦɚɧɧɹ ɭɦɨɜ ɭɬɪɢɦɚɧɧɹ ɬɚ 
ɩɿɞɝɨɬɨɜɤɢ ɩɿɞɞɨɫɥɿɞɧɢɯ ɬɜɚɪɢɧ. 
3. ɍ ɪɚɡɿ ɫɭɦɧɿɜɧɨɝɨ ɪɟɡɭɥɶɬɚɬɭ – 

ɩɨɜɬɨɪɧɟ ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɠɟɧɧɹ. 
4. ȼɢɫɨɤɢɣ ɫɬɭɩɿɧɶ ɫɭɛ’єɤɬɢɜɧɨɫɬɿ. 
5. Ɋɟɡɭɥɶɬɚɬɢ ɜɢɩɪɨɛɭɜɚɧɧɹ 
ɜɢɦɚɝɚɸɬɶ ɞɨɞɚɬɤɨɜɢɯ ɪɨɡɪɚɯɭɧɤɿɜ. 

1. ɇɚɹɜɧɿɫɬɶ ɩɟɪɟɲɤɨɞɠɚɸɱɢɯ 
ɮɚɤɬɨɪɿɜ ɬɚ ɧɟɨɛɯɿɞɧɿɫɬɶ ʀɯ 
ɭɫɭɧɟɧɧɹ. 
2. ɇɟɨɛɯɿɞɧɿɫɬɶ ɩɪɨɜɟɞɟɧɧɹ ɞɜɨɯ 
ɩɚɪɚɥɟɥɶɧɢɯ ɩɪɨɛ. 
3. ɇɚɹɜɧɿɫɬɶ ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɢɯ 
ɥɿɡɚɬɿɜ. 
4. ɇɚɹɜɧɿɫɬɶ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɚ 
ɬɚ ɿɧɲɨʀ ɨɛɥɚɞɧɚɧɧɹ. 

 

ɉɪɨɜɟɞɟɧɢɣ ɧɚɦɢ ɚɧɚɥɿɡ ɩɪɚɤɬɢɱɧɨɝɨ ɞɨɫɜɿɞɭ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɚɧɨɝɨ ɜɢɩɪɨɛɭɜɚɧɧɹ ɧɚ 
ɮɚɪɦɚɰɟɜɬɢɱɧɢɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɬɚ ɭ ɫɟɪɬɢɮɿɤɨɜɚɧɢɯ ɥɚɛɨɪɚɬɨɪɿɹɯ ɦ. Ʌɶɜɨɜɚ ɞɨɡɜɨɥɢɜ 
ɜɫɬɚɧɨɜɢɬɢ, ɳɨ ɜɢɩɪɨɛɭɜɚɧɧɹ ɧɚ ɤɪɨɥɢɤɚɯ ɧɚ ɚɩɿɪɨɝɟɧɧɿɫɬɶ ɅɁ ɧɟ ɩɪɨɜɨɞɹɬɶɫɹ. ɇɚɣɱɚɫɬɿɲɟ ɡ 
ɲɟɫɬɢ ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ ɦɟɬɨɞɿɜ ɨɛɢɪɚɸɬɶ ɦɟɬɨɞ ɝɟɥɶ-ɬɪɨɦɛ ɬɟɫɬ, ɨɫɤɿɥɶɤɢ ɜɿɧ є ɧɚɣɦɟɧɲ 
ɜɚɪɬɿɫɧɢɣ (ɧɟ ɩɨɬɪɿɛɧɨ ɨɩɬɢɱɧɨɝɨ ɡɱɢɬɭɜɚɱɚ). Ʉɪɿɦ ɬɨɝɨ, ɫɩɨɫɿɛ ɝɟɥɶ-ɬɪɨɦɛ ɦɨɠɟ ɛɭɬɢ ɦɟɬɨɞɨɦ 
ɜɢɛɨɪɭ ɞɥɹ ɧɟɩɪɨɡɨɪɢɯ ɡɪɚɡɤɿɜ, ɫɭɫɩɟɧɡɿɣ ɚɛɨ ɡɚɛɚɪɜɥɟɧɢɯ ɡɪɚɡɤɿɜ.  

Ƚɭɪɬɨɜɢɦɢ ɩɨɫɟɪɟɞɧɢɤɚɦɢ ɞɥɹ ɩɪɢɞɛɚɧɧɹ ɧɟɨɛɯɿɞɧɢɯ LAL-ɫɢɫɬɟɦ ɫɟɪɬɢɮɿɤɨɜɚɧɢɦɢ 
ɥɚɛɨɪɚɬɨɪɿɹɦɢ ɬɚ ɮɚɪɦɚɰɟɜɬɢɱɧɢɦɢ ɩɿɞɩɪɢєɦɫɬɜɚɦɢ ɧɚ ɮɚɪɦɚɰɟɜɬɢɱɧɨɦɭ ɪɢɧɤɭ ɍɤɪɚʀɧɢ 

ɜɢɫɬɭɩɚɸɬɶ: ɍɤɪɚʀɧɫɶɤɨ-ɇɿɞɟɪɥɚɧɞɫɶɤɟ ɋɉ ɡ ɨɛɦɟɠɟɧɨɸ ɜɿɞɩɨɜɿɞɚɥɶɧɿɫɬɸ «Ⱥɣɩɟɤɫ-ɍɤɪɚʀɧɚ» ɦ. 
Ʉɢʀɜ, ɌɈȼ «ȺɅɋȱ» ɦ. Ʉɢʀɜ, ɌɈȼ «Ⱥɞɜɚɧɬɟɤɫ» ɦ. Ʉɢʀɜ.  

ɉɪɨɜɟɞɟɧɢɣ ɚɧɚɥɿɡ ɜɢɪɨɛɧɢɤɿɜ LAL-ɫɢɫɬɟɦ ɞɨɡɜɨɥɢɜ ɜɫɬɚɧɨɜɢɬɢ, ɳɨ LAL-ɫɢɫɬɟɦɢ ɬɚ LAL-

ɬɟɫɬɢ, ɹɤɿ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɭ ɩɪɚɤɬɢɱɧɿɣ ɞɿɹɥɶɧɨɫɬɿ ɧɚ ɮɚɪɦɚɰɟɜɬɢɱɧɢɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ, ɧɚ ɠɚɥɶ, 
ɿɧɨɡɟɦɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ: LAL-buffer Pyrosol, LAL-reconstitution ɜɢɪɨɛɧɢɤ CAPE COD 

incorporated (USA), PYROGENT® Plus (PYROGENT LAL-ɪɟɚɤɬɢɜ ɫ ɜɿɞɩɨɜɿɞɧɢɦ ɤɨɧɬɪɨɥɶɧɢɦ 
ɫɬɚɧɞɚɪɬɨɦ ɟɧɞɨɬɨɤɫɢɧɭ) ɬɚ PYROGENT® ɝɟɥɶ-ɬɪɨɦɛ ɬɟɫɬ ɜɢɪɨɛɧɢɤ LШЧгК (ɒɜɟɣɰɚɪɿɹ). 

ȼɢɫɧɨɜɤɢ. ɉɪɢ ɦɨɠɥɢɜɨɫɬɿ ɡɚɦɿɧɢ ɜɢɩɪɨɛɨɜɭɜɚɧɧɹ ɧɚ ɤɪɨɥɢɤɚɯ ɧɚ ɜɢɩɪɨɛɨɜɭɜɚɧɧɹ ɧɚ 
ɛɚɤɬɟɪɿɚɥɶɧɿ ɟɧɞɨɬɨɤɫɢɧɢ ɧɟɨɛɯɿɞɧɨ ɜɧɨɫɢɬɢ ɰɿ ɡɦɿɧɢ ɭ ɧɨɜɿ ɫɬɚɬɬɿ ɞɮɭ, ɨɫɤɿɥɶɤɢ ɨɫɬɚɧɧɿɣ ɦɟɬɨɞ 
є ɚɥɶɬɟɪɧɚɬɢɜɧɢɦ, ɛɿɥɶɲ ɱɭɬɥɢɜɢɦ ɬɚ ɡɚɛɟɡɩɟɱɭє ɨɛ’єɤɬɢɜɧɿɫɬɶ ɜɢɩɪɨɛɨɜɭɜɚɧɧɹ. Ɍɚɤɨɠ ɜɿɧ 
ɞɨɡɜɨɥɹє ɜɢɪɿɲɢɬɢ ɪɹɞ ɩɢɬɚɧɶ ɛɿɨɟɬɢɤɢ ɬɚ ɛɿɨɛɟɡɩɟɤɢ, ɩɨɡɚɹɤ ɧɟ ɩɨɬɪɟɛɭє ɭɬɪɢɦɭɜɚɧɧɹ ɬɚ 
ɭɬɢɥɿɡɚɰɿʀ ɜɢɤɨɪɢɫɬɚɧɨɝɨ ɛɿɨɥɨɝɿɱɧɨɝɨ ɦɚɬɟɪɿɚɥɭ. 

 
Ʌіɬɟɪɚɬɭɪɚ: 

1. Ⱦɟɪɠɚɜɧɚ Ɏɚɪɦɚɤɨɩɟɹ ɍɤɪɚʀɧɢ / Ⱦɟɪɠɚɜɧɟ ɩɿɞɩɪɢєɦɫɬɜɨ «ɇɚɭɤɨɜɨ-ɟɤɫɩɟɪɬɧɢɣ 
ɮɚɪɦɚɤɨɩɟɣɧɢɣ ɰɟɧɬɪ». – 1-ɟ ɜɢɞ. – ɏɚɪɤɿɜ: ɊȱɊȿȽ, 2001. – 556 ɫ. 
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Кɪɢɥɨɜɚ К.Ⱦ., ɋɟɪɝєєɜɚ ɀ. ɘ., Ȼɚɛɟɧɤɨ Ⱦ. Ɉ., Ȼɚɫɸɥ Ɉ. ȼ., Ƚɨɪɲɤɨɜɚ Ɉ. Ƚ., 
Ⱦɭɛɪɨɜіɧɚ Ɉ. Ⱥ., ȱɜɚɧɢɰɹ ȼ.Ɉ. 
Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȱ. ȱ. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ  
 

ȾɈɋɅȱȾɀȿɇɇə ȼɉɅɂȼɍ ȻȺКɌȿРȱɃ, ȱɁɈɅɖɈȼȺɇɂɏ Ɂ РɈɋɅɂɇ,  
ɇȺ ɁȻɍȾɇɂКȱȼ ɏȼɈРɈȻ ɈȼɈɑȿȼɂɏ КɍɅɖɌɍР 

 

Modern agriculture is more and more obsessed with ecofriendly methods. Bacteria from the genus 

Bacillus and Lactobacillus belong to the PGPB group. The aim of the work was to determine the 

antagonistic effect against phytopathogenic Erwinia carotovora, Ralstonia solanacearum, 

Rhizobium tumephaciens of the newly isolated bacilli and lactobacilli strains. In the experiments in 

vitro and in vivo from 133 bacterial strains there were selected 4 strains: B. ɫОrОus Ɉɇɍ 481, B. 

megaterium Ɉɇɍ 500 ɿ L. plantarum Ɉɇɍ 522, L. rhamnosus Ɉɇɍ 524 as the most perspective 

antagonists of phytopathogens.  

 

Ɂɚɫɬɨɫɭɜɚɧɧɹ ɜ ɫɭɱɚɫɧɨɦɭ ɡɟɦɥɟɪɨɛɫɬɜɿ ɬɚ ɫɿɥɶɫɶɤɨɦɭ ɝɨɫɩɨɞɚɪɫɬɜɿ ɦɟɬɨɞɿɜ, ɹɤɿ ɛɚɡɭɸɬɶɫɹ 
ɧɚ ɚɧɬɢɛɿɨɬɢɤɨɬɟɪɚɩɿʀ ɮɿɬɨɩɚɬɨɝɟɧɿɜ, ɧɚ ɜɧɟɫɟɧɧɿ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ ɚɛɨ ɜɢɪɨɳɭɜɚɧɧɿ ɝɟɧɟɬɢɱɧɨ 
ɦɨɞɢɮɿɤɨɜɚɧɢɯ ɪɨɫɥɢɧ ɩɪɢɜɟɥɨ ɞɨ ɡɚɛɪɭɞɧɟɧɧɹ ɝɪɭɧɬɭ, ɡɦɿɧɢ ɛɿɨɰɟɧɨɬɢɱɧɨɝɨ ɦɿɤɪɨɛɧɨɝɨ 
ɪɿɡɧɨɦɚɧɿɬɬɹ ɬɚ ɧɚɤɨɩɢɱɟɧɧɹ ɜ ɨɪɝɚɧɿɡɦɚɯ ɬɜɚɪɢɧ ɿ ɥɸɞɢɧɢ ɪɟɱɨɜɢɧ, ɳɨ ɦɚɸɬɶ ɧɟɝɚɬɢɜɧɢɣ, ɚ 
ɞɭɠɟ ɱɚɫɬɨ ɣ ɬɟɪɚɬɨ-/ɨɧɤɨɝɟɧɧɢɣ ɟɮɟɤɬ Д1Ж. Ɉɤɪɟɦɨ ɫɥɿɞ ɡɚɡɧɚɱɢɬɢ ɧɟɛɟɡɩɟɤɭ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ 
ɬɢɫɤɭ ɧɚ ɮɿɬɨɩɚɬɨɝɟɧɧɿ ɛɚɤɬɟɪɿʀ ɿ ɝɪɢɛɢ, ɳɨ ɩɪɨɜɥɹєɬɶɫɹ ɜ ɡɛɿɥɶɲɟɧɧɿ ɜ ɬɚɤɢɯ ɪɚɣɨɧɚɯ 
ɦɭɥɶɬɢɪɟɡɢɫɬɟɧɬɧɢɯ ɲɬɚɦɿɜ ɩɚɬɨɝɟɧɧɢɯ ɛɚɤɬɟɪɿɣ, ɡɦɟɧɲɟɧɧɿ ɜɢɞɨɜɨɝɨ ɪɿɡɧɨɦɚɧɿɬɬɹ ɡɚ 
ɪɚɯɭɧɨɤ ɞɨɦɿɧɭɜɚɧɧɹ ɹɤɨɝɨɫɶ ɨɞɧɨɝɨ ɜɢɞɭ ɚɛɨ, ɧɚɜɿɬɶ, ɲɬɚɦɭ ɬɚ ɩɨɲɢɪɟɧɿ ɫɟɪɟɞ 
ɮɿɬɨɩɚɬɨɝɟɧɿɜ ɫɬɿɣɤɨɫɬɿ ɞɨ  ɫɭɱɚɫɧɨɝɨ ɯɿɦɿɱɧɨɝɨ ɚɪɫɟɧɚɥɭ ɮɟɪɦɟɪɚ Д2Ж.  

ɉɨɬɪɟɛɢ ɟɤɨɡɟɦɥɟɪɨɛɫɬɜɚ, ɳɨ ɧɚɛɭɜɪɚє ɩɨɩɭɥɹɪɧɨɫɬɿ ɿ ɜ ɍɤɪɚʀɧɿ, ɜɢɦɚɝɚɸɬɶ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɟɤɨɥɨɝɿɱɧɢɯ «ɞɪɭɠɧɿɯ ɞɨ ɩɪɢɪɨɞɢ» ɦɟɬɨɞɿɜ ɛɨɪɨɬɶɛɢ ɡ ɮɿɬɨɩɚɬɨɝɟɧɚɦɢ; ɬɚɤɨɠ 
ɤɚɬɟɝɨɪɢɱɧɨ ɡɚɛɨɪɨɧɟɧɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɿɧɟɪɚɥɶɧɢɯ ɞɨɛɪɢɜ ɬɚ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɯɿɦɿɱɧɢɯ 
ɫɬɢɦɭɥɹɬɨɪɿɜ ɪɨɫɬɭ ɪɨɫɥɢɧ. Ɇɟɬɨɞɢ ɛɿɨɥɨɝɿɱɧɨɝɨ ɤɨɧɬɪɨɥɸ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɛɚɤɬɟɪɿɣ-

ɚɧɬɚɝɨɧɿɫɬɿɜ, ʀɯ ɛɚɤɬɟɪɿɨɰɢɧɿɜ ɬɚ ɛɚɤɬɟɪɿɨɮɚɝɿɜ, ɧɚɥɟɠɚɬɶ ɫɚɦɟ ɞɨ ɬɚɤɢɯ, ɳɨ ɜɿɞɩɨɜɿɞɚɸɬɶ 
ɭɫɿɦ ɜɢɳɟɡɚɡɧɚɱɟɧɢɦ ɜɢɦɨɝɚɦ Д3Ж.  ɉɪɟɞɫɬɚɜɧɢɤɢ ɪɨɞɿɜ ȼacillus ɿ Lactobacillus ɲɢɪɨɤɨ ɜɿɞɨɦɿ 
ɡɞɚɬɧɿɫɬɸ ɫɢɧɬɟɡɭɜɚɬɢ ɹɤ ɪɟɝɭɥɹɬɨɪɢ ɿ ɫɬɢɦɭɥɹɬɨɪɢ ɪɨɫɬɭ ɪɨɫɥɢɧ, ɬɨɦɭ ʀɯ ɜɿɞɧɨɫɹɬɶ ɞɨ ɝɪɭɩɢ 
PGPB (plant growth promoting bacteria), ɬɚɤ ɿ ɚɧɬɚɝɨɧɿɫɬɢɱɧɿ/ɚɧɬɢɛɿɨɬɢɱɧɿ ɪɟɱɨɜɢɧɢ, ɳɨ 
ɪɨɛɢɬɶ ʀɯ ɩɟɪɫɩɟɤɬɢɜɧɢɦɢ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɛɿɨɩɪɟɩɚɪɚɬɿɜ Д3, 4Ж. 

Ɇɟɬɨɸ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɨ ɜɢɹɜɥɟɧɧɧɹ ɚɧɬɚɝɨɧɿɫɬɢɱɧɢɯ ɳɨɞɨ ɮɿɬɨɩɚɬɨɝɟɧɧɢɯ ɛɚɤɬɟɪɿɣ ɿ 
ɲɬɚɦɿɜ ɛɚɤɬɟɪɿɣ ɪɨɞɿɜ ȼacillus ɿ Lactobacillus, ɿɡɨɥɶɨɜɚɧɢɯ ɡ ɮɟɪɦɟɧɬɨɜɚɧɢɯ ɪɨɫɥɢɧ. ȼ ɪɨɛɨɬɿ 
ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ 103 ɲɬɚɦɢ Lactobacillus sp. i 30 ɲɬɚɦɿɜ Bacillus sp., ɿɡɨɥɶɨɜɚɧɢɯ ɡ  
ɮɟɪɦɟɧɬɨɜɚɧɨʀ ɤɚɩɭɫɬɢ, ɥɢɫɬɹ ɝɿɪɱɢɰɿ, ɛɚɤɥɚɠɚɧɿɜ, ɿ 15 ɲɬɚɦɿɜ ɮɿɬɨɩɚɬɨɝɟɧɧɢɯ ɛɚɤɬɟɪɿɣ – 

Erwinia carotovora, Ralstonia solanacearum, Rhizobium tumephaciens. ȼɢɡɧɚɱɟɧɹ 
ɚɧɬɚɝɨɧɿɫɬɢɱɧɨʀ ɚɤɬɢɜɧɨɫɬɿ ɩɪɨɜɨɞɢɥɢ ɦɟɬɨɞɨɦ ɩɟɪɟɤɨɥɿɜ ɧɚ ɝɚɡɨɧ ɿɧɞɢɤɚɬɨɪɧɨɝɨ ɲɬɚɦɭ 
ɮɿɬɨɩɚɬɨɝɟɧɧɢɯ ɛɚɤɬɟɪɿɣ ɿ ɦɟɬɨɞɨɦ ɥɭɧɨɤ ɭ 2% ɚɝɚɪɿ. ɒɬɚɦɢ ɮɿɬɨɩɚɬɨɝɟɧɧɢɯ ɛɚɤɬɟɪɿɣ ɿ 
ɩɪɟɞɫɬɚɜɧɢɤɿɜ ɪɨɞɭ ȼacillus ɜɢɪɨɳɭɜɚɥɢ ɧɚ ɫɟɪɟɞɨɜɢɳɚ ɅȻ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 28 ˚ɋ, 

ɩɪɟɞɫɬɚɜɧɢɤɿɜ  ɪɨɞɭ Lactobacillus ɿɧɤɭɛɭɜɚɥɢ ɡɚ ɬɿєʀ ɠ ɬɟɦɩɟɪɚɬɭɪɢ ɧɚ ɫɟɪɟɞɨɜɢɳɿ MRS. 

ɉɿɞ ɱɚɫ ɫɤɪɢɧɿɧɝɭ ɚɧɚɬɚɝɨɧɿɫɬɢɱɧɨʀ ɚɤɬɢɜɧɨɫɬɿ ɜɿɞɧɨɫɧɨ ɮɿɬɨɩɚɬɨɝɟɧɧɢɯ ɛɚɤɬɟɪɿɣ ɫɟɪɟɞ 
ɿɡɨɥɶɨɜɚɧɢɯ ɲɬɚɦɿɜ ɪɨɞɭ ȼacillus ɛɭɥɨ ɩɨɤɚɡɚɧɨ, ɳɨ 70% ɞɨɫɥɿɞɠɟɧɢɯ ɲɬɚɦɿɜ ɡɞɚɬɧɿ 
ɩɪɢɝɧɿɱɭɜɚɬɢ ɪɿɫɬ ɮɿɬɨɩɚɬɨɝɟɧɿɜ. ɋɟɪɟɞ ɧɢɯ ɛɭɥɨ ɜɿɞɿɛɪɚɧɨ 5 ɲɬɚɦɿɜ ɡ ɦɚɤɫɢɦɚɥɶɧɨɸ 
ɚɤɬɢɜɧɿɫɬɸ.  ɇɚɣɛɿɥɶɲɿ ɡɚ ɞɿɚɦɟɬɪɨɦ ɡɨɧɢ ɡɚɬɪɢɦɤɢ ɪɨɫɬɭ ɩɨɫɬɿɣɧɨ ɭɬɜɨɪɸɜɚɥɢ ɲɬɚɦɢ-

ɚɧɬɚɝɨɧɿɫɬɢ Ɉɇɍ 500 ɿ Ɉɇɍ 481 ɦɚɣɠɟ ɧɚ ɭɫɿɯ ɲɬɚɦɚɯ E. carotovora.  ɒɬɚɦ Ɉɇɍ 484 
ɡɚɬɪɢɦɭɜɚɜ ɪɿɫɬ ɦɚɣɠɟ ɭɫɿɯ ɮɿɬɨɩɚɬɨɝɟɧɿɜ ɚɥɤ ɧɚ ɞɪɭɝɭ ɞɨɛɭ ɪɨɫɬɭ. ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɫɩɟɤɬɪɭ 
ɱɭɬɥɢɜɢɯ ɞɨ ɞɿʀ ɚɧɬɚɝɨɧɿɫɬɢɱɧɢɯ ɪɟɱɨɜɢɧ ɲɬɚɦɿɜ ɮɿɬɨɩɚɬɨɝɟɧɿɜ ɦɨɠɧɚ ɡ'ɹɫɭɜɚɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ 
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ɞɿʀ ɲɬɚɦɿɜ-ɚɧɬɚɝɨɧɿɫɬɿɜ ɛɚɤɬɟɪɿɣ ɪɨɞɭ Bacillus. ɑɢɦ ɛɿɥɶɲɟ ɮɿɬɨɩɚɬɨɝɟɧɧɢɯ ɲɬɚɦɿɜ є 
ɱɭɬɥɢɜɢɦɢ ɞɨ ɞɿʀ ɚɧɬɚɝɨɧɿɫɬɢɱɧɢɯ ɪɟɱɨɜɢɧ ɡ ɭɬɜɨɪɟɧɧɹɦ ɡɨɧ ɡɚɬɪɢɦɤɢ ɪɨɫɬɭ 10 ɦɦ ɿ ɛɿɥɶɲɟ ɜ 
ɞɿɚɦɟɬɪɿ, ɬɢɦ ɜɢɳɨɸ є ɟɮɟɤɬɢɜɧɿɫɬɶ ɲɬɚɦɚ-ɚɧɬɚɝɨɧɿɫɬɚ. ȼ ɧɚɲɢɯ ɞɨɫɥɿɞɠɟɧɧɹɯ ɧɚɣɛɿɥɶɲ 
ɟɮɟɤɬɢɜɧɢɦ ɲɬɚɦɨɦ-ɚɧɬɚɝɨɧɿɫɬɨɦ ɜɢɹɜɢɜɫɹ ɲɬɚɦ Ɉɇɍ 481, ɹɤɢɣ ɭɬɜɨɪɸɜɚɜ ɡɨɧɢ ɡɚɬɪɢɦɤɢ 
ɪɨɫɬɭ ɞɿɚɦɟɬɪɨɦ ɜɿɞ 7 ɞɨ 15 ɦɦ ɧɚ 24 ɝɨɞɢɧɢ ɧɚ 83% ɿ ɧɚ 48 ɝɨɞɢɧ ɧɚ 92% ɲɬɚɦɿɜ 
ɮɿɬɨɩɚɬɨɝɟɧɧɢɯ ɟɪɜɿɧɿɣ. ɇɚɫɬɭɩɧɢɦ ɡɚ ɟɮɟɤɬɢɜɧɿɫɬɸ є ɲɬɚɦ Ɉɇɍ 500, ɹɤɢɣ ɭɬɜɨɪɸɜɚɜ ɡɨɧɢ 
ɡɚɬɪɢɦɤɢ ɪɨɫɬɭ ɞɿɚɦɟɬɪɨɦ ɜɿɞ 5,5 ɞɨ 11 ɦɦ ɜɿɞɩɨɜɿɞɧɨ ɧɚ 75% ɿ 92% ɲɬɚɦɿɜ ɮɿɬɨɩɚɬɨɝɟɧɧɢɯ 
ɟɪɜɿɧɿɣ. 

Ʉɪɿɦ ɬɨɝɨ, ɛɭɥɨ ɩɟɪɟɜɿɪɟɧɨ ɡɚɯɢɫɧɭ ɚɤɬɢɜɧɿɫɬɶ ɲɬɚɦɿɜ-ɚɧɬɚɝɨɧɿɫɬɿɜ ɪɨɞɭ Bacillus ɩɨ 
ɜɿɞɧɨɲɟɧɧɸ ɞɨ ɲɬɚɦɿɜ-ɮɿɬɨɩɚɬɨɝɟɧɿɜ E. carotovora ɭ ɫɢɫɬɟɦɿ in vivo: ɧɚ ɛɭɥɶɛɚɯ ɤɚɪɬɨɩɥɿ ɿ 
ɤɨɪɟɧɟɩɥɨɞɚɯ ɦɨɪɤɜɢ. ɇɚɣɛɿɥɶɲ ɩɪɢɞɚɬɧɢɦ ɞɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɭ ɫɬɜɨɪɟɧɧɿ ɛɿɨɩɪɟɩɚɪɚɬɭ ɞɥɹ 
ɡɚɯɢɫɬɭ ɪɨɫɥɢɧ є ɲɬɚɦ  Ɉɇɍ 500, ɟɮɟɤɬɢɜɧɿɫɬɶ ɞɿʀ ɹɤɨɝɨ ɧɚ ɤɚɪɬɨɩɥɿ ɫɬɚɧɨɜɢɥɚ 100%, ɚ ɧɚ 
ɦɨɪɤɜɿ ɦɚɣɠɟ 63%. 

ɋɟɪɟɞ ɿɡɨɥɶɨɜɚɧɢɯ ɲɬɚɦɿɜ ɦɨɥɨɱɧɨɤɢɫɥɢɯ ɛɚɤɬɟɪɿɣ ɫɬɚɛɿɥɶɧɨ ɜɢɫɨɤɿ ɩɨɤɚɡɧɢɤɢ 
ɚɧɬɚɝɨɧɿɫɬɢɱɧɨʀ ɚɤɬɢɜɧɨɫɬɿ ɞɨ ɨɛɪɚɧɢɯ ɮɿɬɨɩɚɬɨɝɟɧɿɜ ɪɟєɫɬɪɭɜɚɥɢɫɹ ɥɢɲɟ ɞɥɹ ɱɨɬɢɪɶɨɯ 
ɲɬɚɦɿɜ:  Ɉɇɍ 520, Ɉɇɍ 523, Ɉɇɍ 524, Ɉɇɍ 522.  ɋɟɪɟɞɧɿɣ ɞɿɚɦɟɬɪ ɡɨɧ ɫɩɨɜɿɥɶɧɟɧɧɹ ɪɨɫɬɭ 
ɞɥɹ ɧɢɯ ɫɬɚɧɨɜɢɜ 13-15 ɦɦ. ȼɫɬɚɧɜɨɥɟɧɨ, ɳɨ ɚɧɬɚɝɨɧɿɫɬɢɱɧɚ ɚɤɬɢɜɧɿɫɬɶ ɞɨɫɥɿɞɧɢɯ ɲɬɚɦɿɜ 
Lactobacillus ɧɟ ɩɨɜ’ɹɡɚɧɚ ɡ ɜɢɞɿɥɟɧɧɹɦ ɤɢɫɥɨɬɢ. ɍ ɞɨɫɥɿɞɚɯ in vivo ɟɮɟɤɬɢɜɧɿɫɬɶ ɞɿʀ ɲɬɚɦɿɜ-

ɚɧɬɚɝɨɧɿɫɬɿɜ ɪɨɞɭ Lactobacillus Ɉɇɍ 522 ɿ Ɉɇɍ 524 ɜɢɹɜɢɥɚɫɶ ɛɿɥɶɲɨɸ ɧɚ ɤɨɪɟɧɟɩɥɨɞɚɯ 
ɦɨɪɤɜɢ (100%) ɧɿɠ ɧɚ ɛɭɥɶɛɚɯ ɤɚɪɬɨɩɥɿ (83,7% ɿ 85,6 % ɜɿɞɩɨɜɿɞɧɨ).  ɉɚɪɚɥɟɥɶɧɨ ɛɭɥɨ 
ɩɪɨɜɟɞɟɧɨ ɜɢɞɨɜɭ ɿɞɟɧɬɢɮɿɤɚɰɿɸ ɲɬɚɦɿɜ-ɚɧɬɚɝɨɧɿɫɬɿɜ ɮɿɬɨɩɚɬɨɝɟɧɧɢɯ ɛɚɤɬɟɪɿɣ  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɛɭɥɨ ɜɿɞɿɛɪɚɧɨ ɲɬɚɦɢ-ɚɧɬɚɝɨɧɢɫɬɢ B. ɫОrОus Ɉɇɍ481, B. megaterium 

Ɉɇɍ500 ɿ L. plantarum Ɉɇɍ 522, L. rhamnosus Ɉɇɍ 524, ɹɤɿ ɯɚɪɤɬɟɪɢɡɭɸɬɶɫɹ ɲɢɪɨɤɢɦ 
ɫɩɟɤɬɪɨɦ ɚɤɬɢɜɧɨɫɬɿ ɜɿɞɧɨɫɧɨ ɮɿɬɨɩɚɬɨɝɟɧɧɢɯ ɛɚɤɬɟɪɿɣ ɪɨɞɿɜ Erwinia, Rhizobium ɬɚ Ralstonia. 

ȼɫɬɚɧɨɜɥɟɧɨ ɡɚɯɢɫɧɭ ɞɿɸ ɜɿɞɿɛɪɚɧɢɯ ɲɬɚɦɿɜ-ɚɧɬɚɝɨɧɢɫɬɿɜ ɜɿɞ ɩɪɨɹɜɿɜ ɦ’ɹɤɨʀ ɝɧɢɥɿ ɧɚ ɛɭɥɶɛɚɯ 
ɤɚɪɬɨɩɥɿ ɬɚ ɤɨɪɟɧɟɩɥɨɞɚɯ ɦɨɪɤɜɢ. 
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Кɪɭɬɶ ȼ.ȼ., Ⱦɚɧɤɟɜɢɱ Ʌ.Ⱥ., ɉɚɬɢɤɚ ȼ.ɉ.  
ȱɧɫɬɢɬɭɬ ɦɿɤɪɨɛɿɨɥɨɝɿʀ ɿ ɜɿɪɭɫɨɥɨɝɿʀ ɿɦ. Ⱦ.Ʉ. Ɂɚɛɨɥɨɬɧɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

 

ɀɂРɇɈКɂɋɅɈɌɇɂɃ ɋКɅȺȾ КɅȱɌɂɇɇɂɏ ɅȱɉȱȾȱȼ ɇɈȼɂɏ 
ȿɇɌɈɆɈɉȺɌɈȽȿɇɇɂɏ ɒɌȺɆȱȼ BACILLUS SP. 

 

The chemo taxonomic analysis of new entomopathogenic Bacillus sp. strains and typical of 

representatives the Bacillus genus has been carried out. It has been shown the significant similarity 

of fatty acid composition s of cells lipid of isolated Bacillus sp. strains with representatives of the 

species B. thuringiensis and B. cereus. 

 

ȼɫɬɭɩ. ɇɟɨɛɯɿɞɧɿɫɬɶ ɲɢɪɨɤɨɝɨ ɜɩɪɨɜɚɞɠɟɧɧɹ ɛɿɨɥɨɝɿɡɚɰɿʀ ɡɟɦɥɟɪɨɛɫɬɜɚ ɧɚ ɫɶɨɝɨɞɧɿ ɧɚɛɭɥɚ 
ɨɫɨɛɥɢɜɨɝɨ ɡɧɚɱɟɧɧɹ. Ⱦɨɫɜɿɞ ɪɨɡɜɢɧɟɧɢɯ ɤɪɚʀɧ ɫɜɿɞɱɢɬɶ, ɳɨ ɰɟ ɟɤɨɧɨɦɿɱɧɨ ɜɢɝɿɞɧɢɣ ɬɚ 
ɟɤɨɥɨɝɿɱɧɨ ɛɟɡɩɟɱɧɢɣ ɲɥɹɯ. Ɍɨɦɭ ɛɿɨɥɨɝɿɡɚɰɿɹ ɡɟɦɥɟɪɨɛɫɬɜɚ ɧɚ ɬɟɪɟɧɚɯ ɍɤɪɚʀɧɢ ɭ ɧɚɣɛɥɢɠɱɨɦɭ 
ɦɚɣɛɭɬɧɶɨɦɭ ɦɚє ɛɭɬɢ ɨɫɧɨɜɧɢɦ ɧɚɩɪɹɦɨɦ ɪɨɡɜɢɬɤɭ ɚɝɪɚɪɧɨɝɨ ɤɨɦɩɥɟɤɫɭ. ɋɭɬɬɟɜɟ ɡɧɚɱɟɧɧɹ ɞɥɹ 
ɩɨɫɬɭɩɭ ɞɚɧɨɝɨ ɩɪɨɰɟɫɭ ɜɿɞɿɝɪɚє ɜɢɤɨɪɢɫɬɚɧɧɹ ɟɤɨɥɨɝɿɱɧɨ ɛɟɡɩɟɱɧɢɯ ɛɿɨɥɨɝɿɱɧɢɯ ɡɚɫɨɛɿɜ ɡɚɯɢɫɬɭ 
ɪɨɫɥɢɧ ɜɿɞ ɯɜɨɪɨɛ ɬɚ ɲɤɿɞɧɢɤɿɜ. ɋɟɪɟɞ ɹɤɢɯ ɱɿɥɶɧɟ ɦɿɫɰɟ ɡɚɣɦɚє ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɿɤɪɨɛɧɢɯ 
ɩɪɟɩɚɪɚɬɿɜ, ɡɨɤɪɟɦɚ ɧɚ ɨɫɧɨɜɿ ɛɚɤɬɟɪɿʀ ɪɨɞɭ Bacillus. əɤ ɜɿɞɨɦɨ ɛɚɤɬɟɪɿʀ ɞɚɧɨɝɨ ɪɨɞɭ є 
ɩɪɨɞɭɰɟɧɬɚɦɢ ɪɹɞɭ ɚɧɬɢɛɿɨɬɢɤɿɜ, ɮɟɪɦɟɧɬɿɜ, ɝɨɪɦɨɧɿɜ, ɬɨɤɫɢɧɿɜ ɬɨɳɨ. Ɂɨɤɪɟɦɚ, ɨɤɪɟɦɿ ɜɢɞɢ ɬɚ 
ɩɿɞɜɢɞɢ ɪɨɞɭ Bacillus ɡɞɚɬɧɿ ɩɪɨɞɭɤɭɜɚɬɢ ɫɩɨɪɨɤɪɢɫɬɚɥɿɱɧɿ ɤɨɦɩɥɟɤɫɢ ɡ ɬɨɤɫɢɱɧɨɸ ɞɥɹ ɤɨɦɚɯ 
ɪɿɡɧɢɯ ɜɢɞɿɜ ɞɿєɸ. ɇɚɣɛɿɥɶɲ ɜɿɞɨɦɢɦɢ ɩɪɨɞɭɰɟɧɬɚɦɢ ɞɚɧɢɯ ɫɩɨɥɭɤ є ɩɪɟɞɫɬɚɜɧɢɤɢ ɜɢɞɭ Bacillus 

thuringiensis. Ⱥɥɟ ɧɟɡɜɚɠɚɸɱɢ ɧɚ ɡɧɚɱɧɢɣ ɛɿɨɫɢɧɬɟɬɢɱɧɢɣ ɩɨɬɟɧɰɿɚɥ ɩɪɟɞɫɬɚɜɧɢɤɿɜ ɞɚɧɨɝɨ ɜɢɞɭ 
ɫɩɟɤɬɪ ɜɿɬɱɢɡɧɹɧɢɯ ɦɿɤɪɨɛɧɢɯ ɩɪɟɩɚɪɚɬɿɜ ɧɚ ɨɫɧɨɜɿ B. thuringiensis ɜɤɪɚɣ ɨɛɦɟɠɟɧɢɣ. ɋɚɦɟ ɬɨɦɭ 
ɭ ɩɨɩɟɪɟɞɧɿɯ ɧɚɲɢɯ ɞɨɫɥɿɞɠɟɧɹɯ ɛɭɥɨ ɿɡɨɥɶɨɜɚɧɨ ɲɬɚɦɢ ɛɚɤɬɟɪɿɣ ɪɨɞɭ Bacillus ɿ ɩɟɪɟɜɿɪɟɧɿ ʀɯ 
ɟɧɬɨɦɨɩɚɬɨɝɟɧɧɿ ɬɚ ɤɥɸɱɨɜɿ ɛɿɨɥɨɝɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ. Ɂɜɚɠɚɸɱɢ ɧɚ ɡɚɡɧɚɱɟɧɟ ɜɢɲɟ ɦɟɬɨɸ ɞɚɧɢɯ 

ɞɨɫɥɿɞɠɟɧɶ ɛɭɜ ɚɧɚɥɿɡ ɠɢɪɧɨɤɢɫɥɨɬɧɨɝɨ ɫɤɥɚɞɭ ɤɥɿɬɢɧɧɢɯ ɥɿɩɿɞɿɜ ɧɨɜɢɯ ɲɬɚɦɿɜ Bacillus sp. ɚ 
ɬɚɤɨɠ ɤɨɥɟɤɰɿɣɧɢɯ ɲɬɚɦɿɜ ɞɥɹ ʀɯ ɤɨɪɟɤɬɧɨʀ ɜɢɞɨɜɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ. 

Ɇɚɬɟɪіɚɥɢ і ɦɟɬɨɞɢ. Ⱦɥɹ ɜɢɜɱɟɧɧɹ ɠɢɪɧɨɤɢɫɥɨɬɧɨɝɨ ɫɤɥɚɞɭ ɤɥɿɬɢɧ ɤɭɥɶɬɢɜɭɜɚɥɢ ɧɚ ɄȺ 
ɩɪɨɬɹɝɨɦ 24 ɝɨɞɢɧ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 28 0ɋ. Ɇɟɬɢɥɨɜɿ ɟɮɿɪɢ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɨɞɟɪɠɭɜɚɥɢ ɧɚɫɬɭɩɧɢɦ 
ɱɢɧɨɦ: ɝɿɞɪɨɥɿɡ ɤɥɿɬɢɧ ɩɪɨɜɨɞɢɥɢ ɜ 1,5% ɪɨɡɱɢɧɿ ɫɿɪɱɚɧɨʀ ɤɢɫɥɨɬɢ ɭ ɦɟɬɚɧɨɥɿ ɩɪɨɬɹɝɨɦ ɝɨɞɢɧɢ ɡɚ 
800ɋ, ɡ ɧɚɫɬɭɩɧɨɸ ɟɤɫɬɪɚɤɰɿєɸ ɫɭɦɿɲɲɸ ɟɮɿɪ-ɝɟɤɫɚɧ (1:1). ȱɞɟɧɬɢɮɿɤɚɰɿɸ ɦɟɬɢɥɨɜɢɯ ɟɮɿɪɿɜ 
ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɩɪɨɜɨɞɢɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɯɪɨɦɚɬɨ-ɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɱɧɨʀ ɫɢɫɬɟɦɢ Agilent 

6800N/5973 inert. Ɇɟɬɢɥɨɜɿ ɟɮɿɪɢ ɿɞɟɧɬɢɮɿɤɭɜɚɥɢ ɚɜɬɨɦɚɬɢɱɧɨ ɡɚ ɱɚɫɨɦ ʀɯ ɭɬɪɢɦɚɧɧɹ ɜ 
ɩɨɪɿɜɧɹɧɧɿ ɡɿ ɫɬɚɧɞɚɪɬɚɦɢ. ȼɦɿɫɬ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɜɢɡɧɚɱɚɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɨɝɪɚɦɧɨɝɨ 
ɡɚɛɟɡɩɟɱɟɧɧɹ Agilent ChemStation ɿ ɜɿɞɨɛɪɚɠɚɥɢ ɭ % ɜɿɞ ɡɚɝɚɥɶɧɨʀ ɩɥɨɳɿ ɩɿɤɿɜ. 

Рɟɡɭɥɶɬɚɬɢ ɬɚ ʀɯ ɨɛɝɨɜɨɪɟɧɧɹ. ɍ ɠɢɪɧɨɤɢɫɥɨɬɧɢɯ ɫɩɟɤɬɪɚɯ ɭɫɿɯ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɲɬɚɦɿɜ 
ɜɢɹɜɥɟɧɿ ɠɢɪɧɿ ɤɢɫɥɨɬɢ ɡ ɞɨɜɠɢɧɨɸ ɜɭɝɥɟɰɟɜɨɝɨ ɥɚɧɰɸɝɭ ɜɿɞ ɋ10 ɞɨ ɋ18 ɚɬɨɦɿɜ, ɚ ɫɚɦɟ: 
ɧɟɧɚɫɢɱɟɧɿ – ɝɟɤɫɚɞɟɰɟɧɨɜɭ (ɋ16:1), 15 - ɦɟɬɢɥ ɝɟɤɫɚɞɟɰɟɧɨɜɭ (C17:1 iso) ɬɚ cis-9 ɨɤɬɚɞɟɰɟɧɨɜɭ 
ɤɢɫɥɨɬɢ (C18:1 cis 9); ɧɚɫɢɱɟɧɿ – ɞɨɞɟɤɚɧɨɜɭ (C12:0), 11-ɦɟɬɢɥ ɞɨɞɟɤɚɧɨɜɭ (C13:0 iso), ɬɪɢɞɟɤɚɧɨɜɭ 
(C13:0), 12-ɦɟɬɢɥ ɬɪɢɞɟɤɚɧɨɜɭ (C14:0 iso), ɬɟɬɪɚɞɟɤɚɧɨɜɭ (ɋ14:0), 13-ɦɟɬɢɥ ɬɟɬɪɚɞɟɤɚɧɨɜɭ (ɋ15:0iso), 12-

ɦɟɬɢɥ ɬɟɬɪɚɞɟɤɚɧɨɜɭ (ɋ15:0anteiso), 13-ɦɟɬɢɥ ɬɟɬɪɚɞɟɤɚɧɨɜɭ (ɋ15:0iso), 12-ɦɟɬɢɥ ɬɟɬɪɚɞɟɤɚɧɨɜɭ 
(ɋ15:0anteiso), ɩɟɧɬɚɞɟɤɚɧɨɜɭ (ɋ15:0), ɝɟɤɫɚɞɟɤɚɧɨɜɭ (ɋ16:0), 14-ɦɟɬɢɥ ɩɟɧɬɚɞɟɤɚɧɨɜɭ (ɋ16:0iso), 15-

ɦɟɬɢɥ ɝɟɤɫɚɞɟɤɚɧɨɜɭ (ɋ17:0iso), 14-ɦɟɬɢɥ ɝɟɤɫɚɞɟɤɚɧɨɜɭ (ɋ17:0anteiso), ɨɤɬɚɞɟɤɚɧɨɜɭ (C18:0). ɋɥɿɞ 
ɜɿɞɦɿɬɢɬɢ, ɳɨ ɯɚɪɚɤɬɟɪɧɨɸ ɨɫɨɛɥɢɜɿɫɬɸ ɠɢɪɧɨɤɢɫɥɨɬɧɢɯ ɩɪɨɮɿɥɿɜ ɹɤ ɿɡɨɥɶɨɜɚɧɢɯ ɧɚɦɢ ɬɚɤ ɿ 
ɤɨɥɟɤɰɿɣɧɢɯ ɲɬɚɦɿɜ є ɜɟɥɢɤɢɣ ɜɦɿɫɬ ɪɨɡɝɚɥɭɠɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ (iso- ɬɚ anteiso- ɮɨɪɦɢ), ɳɨ 
ɡɝɿɞɧɨ ɞɚɧɢɯ ɥɿɬɟɪɚɬɭɪɢ є ɯɚɪɚɤɬɟɪɧɨɸ ɨɫɨɛɥɢɜɿɫɬɸ ɛɿɥɶɲɨɫɬɿ ɜɢɞɿɜ ɭ ɫɤɥɚɞɿ ɪɨɞɭ Bacillus. 

Ɂɨɤɪɟɦɚ, ɭ ɜɢɞɿɥɟɧɢɯ ɧɚɦɢ ɲɬɚɦɿɜ ɜɦɿɫɬ iso- ɬɚ anteiso- ɮɨɪɦ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɫɬɚɧɨɜɢɬɶ ɛɥɢɡɶɤɨ 
70% ɜɿɞ ɡɚɝɚɥɶɧɨʀ ɩɥɨɳɿ ɩɿɤɿɜ. ɉɪɨɮɿɥɿ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɿɡɨɥɶɨɜɚɧɢɯ ɧɚɦɢ ɲɬɚɦɿɜ ɡɚɝɚɥɨɦ 
ɜɿɞɩɨɜɿɞɚɸɬɶ ɡɚɤɨɧɨɦɿɪɧɨɫɬɹɦ ɫɮɨɪɦɨɜɚɧɢɦ Kaneda T., ɡɨɤɪɟɦɚ: ɜɦɿɫɬ ɧɟɧɚɫɢɱɟɧɢɯ ɤɢɫɥɨɬ 
ɫɤɥɚɞɚє (7,48%), 13-ɦɟɬɢɥ ɬɟɬɪɚɞɟɤɚɧɨɜɚ ɤɢɫɥɨɬɚ є ɞɨɦɿɧɭɸɱɨɸ ɿ ʀʀ ɤɿɥɶɤɿɫɬɶ ɜ ɫɟɪɟɞɧɶɨɦɭ 
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ɫɬɚɧɨɜɢɬɶ 16,5% ɜɿɞ ɡɚɝɚɥɶɧɨʀ ɩɥɨɳɿ ɩɿɤɿɜ. ɍ ɫɤɥɚɞɿ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɤɥɿɬɢɧɧɢɯ ɥɿɩɿɞɿɜ ɞɚɧɢɯ 
ɲɬɚɦɿɜ ɩɟɪɟɜɚɠɚɸɬɶ ɤɢɫɥɨɬɢ ɡ ɞɨɜɠɢɧɨɸ ɜɭɝɥɟɰɟɜɨɝɨ ɥɚɧɰɸɝɭ ɜɿɞ 12 ɞɨ 17 ɚɬɨɦɿɜ. 

 

Ɍɚɛɥɢɰɹ 1. Ʉɿɥɶɤɿɫɧɢɣ ɜɦɿɫɬ ɨɤɪɟɦɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɭ ɥɿɩɿɞɚɯ ɤɥɿɬɢɧ ɩɪɟɞɫɬɚɜɧɢɤɿɜ 
ɿɡɨɥɶɨɜɚɧɢɯ ɬɚ ɤɨɥɟɤɰɿɣɧɢɯ ɲɬɚɦɿɜ ɪɨɞɭ Bacillus 

ɉɪɢɦɿɬɤɚ: *ȼɦɿɫɬ ɠɢɪɧɢɯ ɤɢɫɥɨɬ ɜɤɚɡɚɧɢɣ ɭ % ɜɿɞ ɡɚɝɚɥɶɧɨʀ ɩɥɨɳɿ ɩɿɤɿɜ; "-" - ɫɩɨɥɭɤɚ ɧɟ 
ɜɢɹɜɥɟɧɚ. 
Ɂɚ ɡɝɚɞɚɧɢɦɢ ɜɢɳɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɿɡɨɥɶɨɜɚɧɿ ɧɚɦɢ ɲɬɚɦɢ Bacillus sp, ɤɨɥɟɤɰɿɣɧɿ ɲɬɚɦɢ B. 

thuringiensis 297, 293, ɬɚ 239, ɟɬɚɥɨɧɧɢɣ ɲɬɚɦ B. thuringiensis 98 ɬɚ ɬɢɩɨɜɿ ɲɬɚɦɢ B. 

thuringiensis B 5681 ɿ B. megaterium B 5714 ɡɧɚɱɧɨ ɫɩɨɪɿɞɧɟɧɿ. ɇɚɬɨɦɿɫɬɶ ɠɢɪɧɨɤɢɫɥɨɬɧɿ 
ɩɪɨɮɿɥɿ B. megaterium B 5714 ɬɚ B. sphaericus B 5901 ɦɚɸɬɶ ɞɟɳɨ ɜɿɞɦɿɧɧɿ ɜɿɞ ɡɝɚɞɚɧɢɯ ɜɢɳɟ 
ɲɬɚɦɿɜ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ. ȼɢɫɧɨɜɤɢ. Ɉɬɠɟ ɡɚ ɞɚɧɢɦɢ ɯɟɦɨɬɚɤɫɨɧɨɦɿɱɧɨɝɨ ɚɧɚɥɿɡɭ ɜɫɬɚɧɨɜɥɟɧɨ 
ɡɧɚɱɧɭ ɫɩɨɪɿɞɧɟɧɿɫɬɶ ɿɡɨɥɶɨɜɚɧɿ ɧɚɦɢ ɲɬɚɦɢ Bacillus sp. ɡ ɩɪɟɞɫɬɚɜɧɢɤɚɦɢ ɜɢɞɿɜ B. 

thuringiensis ɬɚ B. cereus. Ɍɨɛɬɨ, ɞɥɹ ɨɫɬɚɬɨɱɧɨɝɨ ɡ'ɹɫɭɜɚɧɧɹ ɜɢɞɨɜɨɝɨ ɫɬɚɬɭɫɭ ɞɚɧɢɯ ɲɬɚɦɿɜ 
ɧɟɨɛɯɿɞɧɨ ɡɚɥɭɱɟɧɧɹ ɞɨɞɚɬɤɨɜɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 
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ɧɟɧɚɫɢɱɟɧɢɯ 
ɠɢɪɧɢɯ 
ɤɢɫɥɨɬ 

7,48±0,11 9,01±0,21 9,84±0,11 3,38±0,31 4,35±0,42 - 

Ʉɿɥɶɤɿɫɬɶ 
C15:0 iso 

16,5±0,68 16,34±0,45 27,32±0,03 13,33±0,56 22,38±0,12 3,72±0,12 

Ⱦɨɜɠɢɧɚ 
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Кɪɵɬɵɧɫɤɚɹ ȿ.ɇ., ɋɨɥɨɜɟɣ ɂ.ȼ.  
Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ, Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 

 

ɗɅȿКɌРɂɑȿɋКȺə РȿȺКɐɂə ɉɅȺɁɆȺɌɂɑȿɋКɈɃ ɆȿɆȻРȺɇɕ  
КɅȿɌɈК NITELLA FLEXILIS ɇȺ ȾȿɃɋɌȼɂȿ ȽɅɂɐɂɇȺ 

 

We have studied the electrical response of the plasma membrane Nitella flexilis cells, which under 

the influence of exogenous glycine in concentrations of 0.1-1.0 mmol develops. 

. 

ȼɜɟɞɟɧɢɟ. Ɉɞɧɢɦ ɢɡ ɫɨɜɪɟɦɟɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɫɥɭɠɢɬ ɷɤɨɥɨɝɢɱɟɫɤɚɹ 
ɛɢɨɬɟɯɧɨɥɨɝɢɹ, ɧɚɰɟɥɟɧɧɚɹ ɧɚ ɨɩɪɟɞɟɥɟɧɢɟ ɫɩɟɰɢɮɢɤɢ ɩɪɢɨɪɢɬɟɬɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ ɨɫɧɨɜɟ ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ, ɤɚɤ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ ɩɨɬɟɧɰɢɚɥɶɧɨɣ 
ɨɩɚɫɧɨɫɬɢ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ. Ɉɫɧɨɜɨɣ ɨɰɟɧɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ 
ɹɜɥɹɟɬɫɹ ɡɚɜɢɫɢɦɨɫɬɶ ɞɨɡɚ-ɷɮɮɟɤɬ. ȼ ɫɬɪɨɝɨ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ 
ɢɡɦɟɧɟɧɢɟ ɛɢɨɥɨɝɢɱɟɫɤɢ ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢɫɫɥɟɞɭɟɦɵɯ ɬɟɫɬ-ɨɛɴɟɤɬɨɜ. ɍɞɨɛɧɵɦ ɬɟɫɬ-

ɨɛɴɟɤɬɨɦ ɫɥɭɠɚɬ ɤɥɟɬɤɢ ɯɚɪɨɜɵɯ ɜɨɞɨɪɨɫɥɟɣ Д1Ж. Ƚɟɨɦɟɬɪɢɹ ɢ ɝɢɝɚɧɬɫɤɢɟ ɪɚɡɦɟɪɵ ɤɥɟɬɨɤ 
Nitella flexilis ɩɨɡɜɨɥɹɸɬ ɩɪɨɜɨɞɢɬɶ ɨɪɢɝɢɧɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɟɦɛɪɚɧɨɬɪɨɩɧɵɯ ɷɮɮɟɤɬɨɜ 
ɪɚɡɥɢɱɧɵɯ ɜɟɳɟɫɬɜ. ɂɫɩɨɥɶɡɭɸɬ ɤɥɟɬɤɢ ɢ ɜ ɰɟɥɹɯ ɦɨɧɢɬɨɪɢɧɝɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɫɤɪɢɧɢɧɝɚ 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɧɨɜɵɯ ɩɪɟɩɚɪɚɬɨɜ ɧɚ ɨɫɧɨɜɟ ɜɟɳɟɫɬɜ, ɨɛɥɚɞɚɸɳɢɯ ɫɩɨɫɨɛɧɨɫɬɶɸ 
ɪɟɝɭɥɢɪɨɜɚɬɶ ɪɨɫɬ ɢ ɪɚɡɜɢɬɢɟ ɪɚɫɬɟɧɢɣ. Ʉ ɜɟɳɟɫɬɜɚɦ ɬɚɤɨɝɨ ɪɨɞɚ ɨɬɧɨɫɹɬ ɢ ɝɥɢɰɢɧ. 
ɂɡɜɟɫɬɧɨ, ɱɬɨ ɨɬɜɟɬɨɦ ɧɚ ɨɛɪɚɛɨɬɤɭ ɪɚɫɬɟɧɢɹ ɷɤɡɨɝɟɧɧɵɦ ɝɥɢɰɢɧɨɦ ɫɥɭɠɢɬ ɢɧɞɭɤɰɢɹ 
ɫɢɧɬɟɡɚ ɚɭɤɫɢɧɚ, ɩɨɜɵɲɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɫɬɟɧɢɣ [2].  

ȼɵɛɨɪ ɝɥɢɰɢɧɚ ɜ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɞɥɹ ɷɥɟɤɬɪɨɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɨɛɭɫɥɨɜɥɟɧ ɭɧɢɤɚɥɶɧɨɫɬɶɸ ɟɝɨ ɫɬɪɭɤɬɭɪɵ (ɰɜɢɬɬɟɪɢɨɧ) ɢ ɧɨɜɵɦɢ ɞɨɩɨɥɧɟɧɧɵɦɢ 
ɫɜɟɞɟɧɢɹɦɢ ɨ ɟɝɨ ɜɥɢɹɧɢɢ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɥɚɡɦɚɥɟɦɦɵ ɪɚɫɬɢɬɟɥɶɧɵɯ ɤɥɟɬɨɤ, 
ɫɨɞɟɪɠɚɧɢɟ ɰɢɬɨɩɥɚɡɦɚɬɢɱɟɫɤɨɝɨ ɤɚɥɶɰɢɹ. ɋɭɳɟɫɬɜɭɟɬ ɪɹɞ ɩɪɟɞɩɨɥɨɠɟɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɦɟɯɚɧɢɡɦɨɜ, ɥɟɠɚɳɢɯ ɜ ɨɫɧɨɜɟ ɪɟɝɢɫɬɪɢɪɭɟɦɵɯ ɦɟɦɛɪɚɧɨɬɪɨɩɧɵɯ ɷɮɮɟɤɬɨɜ. Ɉɧɢ 
ɩɪɟɞɩɨɥɚɝɚɸɬ ɭɱɚɫɬɢɟ ɢɨɧɨɬɪɨɩɧɵɯ ɝɥɭɬɚɦɚɬɧɵɯ ɪɟɰɟɩɬɨɪɨɜ ɜ ɬɪɚɧɫɩɨɪɬɟ ɝɥɢɰɢɧɚ (ɢɨɧɧɵɯ 
ɤɚɧɚɥɨɜ, ɝɥɢɰɢɧ-ɇ+

 -ɤɨɬɪɚɧɫɩɨɪɬɟɪɨɜ), ɧɨ ɩɨɥɧɚɹ ɹɫɧɨɫɬɶ ɤɚɪɬɢɧɵ ɞɨ ɫɢɯ ɩɨɪ ɨɬɫɭɬɫɬɜɭɟɬ. 
ɗɬɨ ɫɬɢɦɭɥɢɪɭɟɬ ɪɹɞ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɞɟɬɚɥɢɡɚɰɢɸ ɦɟɦɛɪɚɧɨɬɪɨɩɧɵɯ 
ɷɮɮɟɤɬɨɜ ɷɤɡɨɝɟɧɧɨɝɨ ɝɥɢɰɢɧɚ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɧɵɯ ɦɨɞɟɥɶɧɵɯ ɪɚɫɬɟɧɢɣ. ȼ ɷɬɨɣ ɫɜɹɡɢ, 
ɰɟɥɶɸ ɪɚɛɨɬɵ ɫɬɚɥɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɩɥɚɡɦɚɬɢɱɟɫɤɨɣ ɦɟɦɛɪɚɧɵ ɤɥɟɬɨɤ 
Nitella flexilis, ɪɚɡɜɢɜɚɸɳɟɣɫɹ ɜ ɨɬɜɟɬ ɧɚ ɞɟɣɫɬɜɢɟ ɷɤɡɨɝɟɧɧɨɝɨ ɝɥɢɰɢɧɚ.  

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ. Ⱥɧɚɥɢɡ ɷɥɟɤɬɪɨɮɢɡɢɨɥɨɝɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɤɥɟɬɨɤ Nitella flexilis 

ɛɵɥ ɜɵɩɨɥɧɟɧ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɥɢɰɢɧɚ, ɩɨɫɬɚɜɥɹɟɦɨɝɨ ɞɥɹ ɦɨɥɟɤɭɥɹɪɧɨɣ ɛɢɨɥɨɝɢɢ, 
ɩɪɨɢɡɜɨɞɢɬɟɥɹ AЩЩХТCСОЦ, Ƚɟɪɦɚɧɢɹ. ȼ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɬɚɧɞɚɪɬɧɭɸ ɦɟɬɨɞɢɤɭ 
ɦɢɤɪɨɷɥɟɤɬɪɨɞɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɦɨɧɨɮɚɡɧɨɟ ɨɬɜɟɞɟɧɢɟ ɩɨɬɟɧɰɢɚɥɚ. ɗɤɫɩɨɡɢɰɢɹ ɤɥɟɬɨɤ 
Nitella flexilis ɜ ɪɚɫɬɜɨɪɚɯ ɝɥɢɰɢɧɚ ɧɟ ɩɪɟɜɵɲɚɥɚ 5 ɦɢɧɭɬ. Ȼɵɥɨ ɩɪɨɬɟɫɬɢɪɨɜɚɧɨ ɜɥɢɹɧɢɟ 
ɲɟɫɬɢ ɤɨɧɰɟɧɬɪɚɰɢɣ (ɦɦɨɥɶ/ɥ) – 0,1, 0,3, 0,5, 0,6, 0,7 ɢ 1. Ɋɚɛɨɱɢɟ ɪɚɫɬɜɨɪɵ ɝɥɢɰɢɧɚ 
ɝɨɬɨɜɢɥɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɩɪɭɞɨɜɨɣ ɜɨɞɵ (ɛɚɡɨɜɵɣ ɪɚɫɬɜɨɪ). 

Рɟɡɭɥɶɬɚɬɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɥɟɧɵ ɫɞɜɢɝɢ ɷɥɟɤɬɪɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɩɥɚɡɦɚɬɢɱɟɫɤɨɣ ɦɟɦɛɪɚɧɵ. ȼɵɹɜɥɟɧɧɵɟ ɜ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɡɚɜɢɫɢɦɨɫɬɢ 
ɦɟɠɞɭ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɝɥɢɰɢɧɚ ɢ ɟɝɨ ɷɮɮɟɤɬɨɦ ɧɚ ɩɚɪɚɦɟɬɪ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ 
ɩɥɚɡɦɚɬɢɱɟɫɤɨɣ ɦɟɦɛɪɚɧɵ, ɩɨɡɜɨɥɹɸɬ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɝɥɢɰɢɧ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 0,1 ɦɨɥɶ/ɥ 
ɢɧɞɭɰɢɪɭɟɬ ɫɥɚɛɭɸ ɝɢɩɟɪɩɨɥɹɪɢɡɚɰɢɸ. ɋɞɜɢɝ ɩɨɬɟɧɰɢɚɥɚ ɜ ɫɬɨɪɨɧɭ ɝɢɩɟɪɩɨɥɹɪɢɡɚɰɢɢ ɨɬ 
ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɭɪɨɜɧɹ (-1202,9 ɦȼ) ɧɚɛɥɸɞɚɥɢ ɧɚ 2 ɦɢɧɭɬɟ ɷɤɫɩɟɪɢɦɟɧɬɚ. ɋɬɚɛɢɥɢɡɚɰɢɹ 
ɩɨɬɟɧɰɢɚɥɚ ɧɚɫɬɭɩɚɥɚ ɜ ɬɟɱɟɧɢɟ 5 ɦɢɧɭɬ. ɇɨɜɵɣ ɫɬɚɰɢɨɧɚɪɧɵɣ ɭɪɨɜɟɧɶ ɩɪɟɜɵɲɚɥ ɉɉ ɧɚ 10 
ɦȼ (-130 ɦȼ). Ɉɬɤɥɨɧɟɧɢɟ ɩɨɬɟɧɰɢɚɥɚ ɛɵɥɨ ɨɛɪɚɬɢɦɵɦ, ɱɬɨ ɩɨɤɚɡɚɥ ɨɬɦɵɜ, ɤɨɬɨɪɵɣ 
ɩɪɨɜɨɞɢɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɚɡɨɜɨɝɨ ɪɚɫɬɜɨɪɚ. ȼɪɟɦɹ ɨɬɦɵɜɚ ɧɟ ɩɪɟɜɵɫɢɥɨ 6 ɦɢɧɭɬ.  
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ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɨ 0,3 ɦɦɨɥɶ/ɥ ɫɪɟɞɟ ɪɟɝɢɫɬɪɢɪɨɜɚɥɢ ɨɞɧɨɬɢɩɧɭɸ 
ɪɟɚɤɰɢɸ, ɨɛɪɚɬɢɦɭɸ ɝɢɩɟɪɩɨɥɹɪɢɡɚɰɢɸ, ɫɨɫɬɚɜɥɹɸɳɭɸ 10 ɦȼ (-130 ɦȼ).  Ɋɟɝɢɫɬɪɢɪɭɟɦɵɟ 
ɨɬɤɥɨɧɟɧɢɹ ɪɚɡɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɧɰɢɚɥɨɜ ɜ ɫɬɨɪɨɧɭ ɞɟɩɨɥɹɪɢɡɚɰɢɢ ɨɬ ɤɨɧɬɪɨɥɶɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɝɥɢɰɢɧɚ ɧɚɛɥɸɞɚɥɢ, ɧɚɱɢɧɚɹ ɫ 0,6 ɦɦɨɥɶ/ɥ. ɉɪɢ ɷɬɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɪɟɝɢɫɬɪɢɪɨɜɚɥɢ ɫɥɨɠɧɨɟ ɪɚɡɜɢɬɢɟ ɪɟɚɤɰɢɢ. ȼ ɬɟɱɟɧɢɟ  ɩɟɪɜɵɯ 3 ɦɢɧɭɬ ɨɬɦɟɱɚɥɢ 
ɝɢɩɟɪɩɨɥɹɪɢɡɚɰɢɸ ɞɨ -150 ɦȼ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɫɞɜɢɝɨɦ ɩɨɬɟɧɰɢɚɥɚ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɭɸ 
ɫɬɨɪɨɧɭ. ȼɵɯɨɞ ɦɟɦɛɪɚɧɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɧɚ ɧɨɜɵɣ ɫɬɚɰɢɨɧɚɪɧɵɣ ɭɪɨɜɟɧɶ, ɤɨɬɨɪɵɣ 
ɫɨɫɬɚɜɢɥ -110 ɦȼ, ɩɪɨɢɫɯɨɞɢɥ ɩɥɚɜɧɨ, ɜ ɬɟɱɟɧɢɟ 8 ɦɢɧɭɬ. 1 ɦɦɨɥɶ ɪɚɫɬɜɨɪ ɝɥɢɰɢɧɚ ɜɵɡɵɜɚɥ 
ɞɨɫɬɨɜɟɪɧɭɸ ɦɨɞɢɮɢɤɚɰɢɸ ɪɚɡɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɧɰɢɚɥɨɜ. ɋɞɜɢɝ ɜ ɫɬɨɪɨɧɭ 
ɞɟɩɨɥɹɪɢɡɚɰɢɢ ɛɵɥ ɫɭɳɟɫɬɜɟɧɧɵɦ ɢ ɫɨɫɬɚɜɢɥ 59 ɦȼ (-61 ɦȼ). ɋɦɟɧɚ ɪɚɫɬɜɨɪɚ ɧɚ ɛɚɡɨɜɵɣ 
ɩɪɢɜɨɞɢɥɚ ɤ ɜɹɥɨɬɟɤɭɳɟɦɭ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɦɟɦɛɪɚɧɧɨɝɨ 
ɩɨɬɟɧɰɢɚɥɚ. ɇɚɛɥɸɞɚɟɦɚɹ ɧɚɦɢ ɞɟɩɨɥɹɪɢɡɚɰɢɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɝɥɢɰɢɧɚ ɜ 
ɨɦɵɜɚɸɳɟɦ ɤɥɟɬɤɭ ɪɚɫɬɜɨɪɟ,  ɜɩɨɥɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɩɟɪɜɢɱɧɨɣ 
ɛɢɨɷɥɟɤɬɪɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ  ɪɚɫɬɢɬɟɥɶɧɨɣ ɤɥɟɬɤɢ, ɜɨɡɧɢɤɚɸɳɟɣ ɩɨɞ ɜɥɢɹɧɢɟɦ ɫɚɦɵɯ 
ɪɚɡɥɢɱɧɵɯ ɚɛɢɨɬɢɱɟɫɤɢɯ ɢ ɛɢɨɬɢɱɟɫɤɢɯ ɫɬɪɟɫɫɨɪɨɜ Д44Ж.  

ɉɪɢ 0,1 ɦɦɨɥɶ/ɥ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɨɫɬɢɝɚɟɬɫɹ ɧɚɢɦɟɧɶɲɚɹ ɦɟɦɛɪɚɧɨɬɪɨɩɧɚɹ ɚɤɬɢɜɧɨɫɬɶ 
ɞɚɧɧɨɣ ɚɦɢɧɨɤɢɫɥɨɬɵ. ɉɨɬɟɧɰɢɚɥ ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ ɧɚ ɧɨɜɨɦ ɭɪɨɜɧɟ, ɤɨɬɨɪɵɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
-1332,3 ɦȼ. ɉɨɫɥɟɞɭɸɳɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ  (0,3 ɢ 0,5 ɦɦɨɥɶ/ɥ) ɫɦɟɳɚɸɬ ɩɨɤɚɡɚɬɟɥɢ 
ɩɨɬɟɧɰɢɚɥɚ  ɜ ɬɨɦ ɠɟ ɧɚɩɪɚɜɥɟɧɢɢ, ɢɧɞɭɰɢɪɭɹ ɝɢɩɟɪɩɨɥɹɪɢɡɚɰɢɸ, ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɸɬ 
ɩɨɥɭɱɟɧɧɵɟ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ -1344,8 ɦȼ ɢ -1302,3 ɦȼ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɦɟɦɛɪɚɧɨɬɪɨɩɧɚɹ ɚɤɬɢɜɧɨɫɬɶ ɝɥɢɰɢɧɚ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 
1,0 ɦɦɨɥɶ/ɥ. ɋɥɚɛɨ ɨɛɪɚɬɢɦɚɹ ɞɟɩɨɥɹɪɢɡɚɰɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɬɪɨɥɶɧɨɝɨ ɭɪɨɜɧɹ. ɉɨɞɨɛɧɚɹ 
ɤɚɪɬɢɧɚ, ɚ ɢɦɟɧɧɨ ɞɟɩɨɥɹɪɢɡɚɰɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɬɟɧɰɢɚɥɚ -125 ɦȼ, ɨɬɦɟɱɚɟɬɫɹ ɢ ɩɪɢ ɛɨɥɟɟ 
ɧɢɡɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɝɥɢɰɢɧɚ, ɫɨɫɬɚɜɥɹɸɳɢɯ 0,6 ɢ 0,7 ɦɦɨɥɶ/ɥ. ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɹ ɪɚɡɧɨɫɬɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɧɰɢɚɥɨɜ ɞɥɹ ɞɚɧɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ  ɫɧɢɠɚɟɬɫɹ ɞɨ  -1216,0 ɦȼ  ɢ -813,2 

ɦȼ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɫɪɟɞɧɢɦ ɡɧɚɱɟɧɢɹɦ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɤɪɢɜɚɹ ɞɨɡɚ-ɷɮɮɟɤɬ, ɨɬɪɚɠɚɸɳɚɹ 

ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɫɞɜɢɝɨɜ ɦɟɦɛɪɚɧɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ. ɇɚ ɨɫɧɨɜɚɧɢɢ 
ɩɨɥɭɱɟɧɧɨɣ ɤɪɢɜɨɣ ɞɨɡɚ-ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɢɥɢ ɞɟɣɫɬɜɭɸɳɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɝɥɢɰɢɧɚ (ɬ.ɟ. 
ɤɨɧɰɟɧɬɪɚɰɢɸ, ɩɪɢ ɤɨɬɨɪɨɣ ɪɟɝɢɫɬɪɢɪɨɜɚɥɢ ɧɚɱɚɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɪɚɡɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɩɨɬɟɧɰɢɚɥɨɜ), ɨɧɚ ɫɨɫɬɚɜɢɥɚ 0,6 ɦɦɨɥɶ/ɥ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɷɤɡɨɝɟɧɧɵɣ ɝɥɢɰɢɧ ɜɵɡɵɜɚɟɬ ɞɨɡɨ-

ɡɚɜɢɫɢɦɵɟ ɫɞɜɢɝɢ ɪɚɡɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɧɰɢɚɥɨɜ ɩɥɚɡɦɚɬɢɱɟɫɤɨɣ ɦɟɦɛɪɚɧɵ ɤɥɟɬɨɤ 
Nitella flexilis, ɜ ɨɫɧɨɜɟ ɞɚɧɧɨɣ ɛɢɨɷɥɟɤɬɪɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɥɟɠɢɬ ɦɨɞɢɮɢɤɚɰɢɹ ɚɤɬɢɜɧɨɫɬɢ 
ɢɨɧ-ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ, ɚ ɤɚɤɢɯ ɢɦɟɧɧɨ ɢ ɩɪɟɞɫɬɨɢɬ ɜɵɹɫɧɢɬɶ. 
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Кɭɪɢɥɨ ȼ.ȼ., ɒɢɲɚ Ɉ.Ɇ., Кɨɪɯɨɜɢɣ ȼ.ȱ., Єɦɟɰɶ Ⱥ.ȱ. 
ȱɧɫɬɢɬɭɬ ɯɚɪɱɨɜɨʀ ɛɿɨɬɟɯɧɨɥɨɝɿʀ ɬɚ ɝɟɧɨɦɿɤɢ ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

 

ɈɌРɂɆȺɇɇə ɌȺ ȺɇȺɅȱɁ ɌРȺɇɋȽȿɇɇɂɏ ɅȱɇȱɃ ɐɍКРɈȼɈȽɈ ȻɍРəКɍ,  
ɓɈ ɆȱɋɌəɌɖ Ƚȿɇ CRY1AC,  

əКɂɃ ɁȺȻȿɁɉȿɑɍЄ ɋɌȱɃКȱɋɌɖ ȾɈ КɈɆȺɏ-ɒКȱȾɇɂКȱȼ  
 

Sugar beet line MM1/2 was transformed by Agrobacterium-mediated transformation using vector 

construct pRD400-cry1Ac, containing the gene cry1Ac and selectable marker gene 

neomycinphosphotransferase II (nptII), that conferring resistance to kanamycin. The sugar beet 

transformants were selected during shoots regeneration phase on the medium containing 1 mg/l 

benzylaminopurine (BAP), 100 mg/l kanamycin as the selective agent, and 250 mg/l cefotaxime for 

elimination Agrobacterium. Integration of cry1Ac gene into the genome of transgenic lines was 

confirmed by PCR analyses. 

 

ȼɫɬɭɩ. ɐɭɤɪɨɜɢɣ ɛɭɪɹɤ (Beta vulgaris L.) ɞɥɹ ɤɪɚʀɧ ɩɨɦɿɪɧɨʀ ɤɥɿɦɚɬɢɱɧɨʀ ɡɨɧɢ є ɨɞɧɿєɸ ɡ 
ɧɚɣɜɚɠɥɢɜɿɲɢɯ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɬɟɯɧɿɱɧɢɯ ɤɭɥɶɬɭɪ, ɳɨ ɡɚɛɟɡɩɟɱɭє ɛɥɢɡɶɤɨ 30% 
ɫɜɿɬɨɜɢɯ ɩɨɫɬɚɜɨɤ ɰɭɤɪɭ Д1Ж. ȼ ɡɜ’ɹɡɤɭ ɡ ɜɢɫɨɤɨɸ ɟɧɟɪɝɟɬɢɱɧɨɸ ɰɿɧɧɿɫɬɸ ɩɪɨɦɿɠɧɢɯ 
ɩɪɨɞɭɤɬɿɜ ɩɟɪɟɪɨɛɤɢ ɰɭɤɪɨɜɨɝɨ ɛɭɪɹɤɭ, ɣɨɝɨ ɪɨɡɝɥɹɞɚɸɬɶ ɹɤ ɟɮɟɤɬɢɜɧɭ ɫɢɪɨɜɢɧɭ ɭ 
ɜɢɪɨɛɧɢɰɬɜɿ ɛɿɨɟɬɚɧɨɥɭ Д2Ж. 

ɇɚɠɚɥɶ, ɳɨɪɨɤɭ ɡɧɚɱɧɚ ɤɿɥɶɤɿɫɬɶ ɰɭɤɪɨɜɨɝɨ ɛɭɪɹɤɭ ɝɢɧɟ ɜɧɚɫɥɿɞɨɤ ɧɟɫɩɪɢɹɬɥɢɜɢɯ ɭɦɨɜ 
ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɭɪɚɠɟɧɧɹ ɪɿɡɧɨɦɚɧɿɬɧɢɦɢ ɯɜɨɪɨɛɚɦɢ ɿ ɩɨɲɤɨɞɠɟɧɧɹ 
ɲɤɿɞɧɢɤɚɦɢ. ɒɤɿɞɧɢɤɢ ɰɭɤɪɨɜɢɯ ɛɭɪɹɤɿɜ ɩɪɟɞɫɬɚɜɥɟɧɿ ɡɧɚɱɧɢɦ ɤɿɥɶɤɿɫɧɢɦ ɫɤɥɚɞɨɦ ɬɚ 
ɜɢɞɨɜɢɦ ɪɿɡɧɨɦɚɧɿɬɬɹɦ ɲɤɿɞɥɢɜɨʀ ɩɨ ɜɿɞɧɨɲɟɧɧɸ ɞɨ ɰɿєʀ ɤɭɥɶɬɭɪɢ ɟɧɬɨɦɨɮɚɭɧɢ. ɇɚ ɫɶɨɝɨɞɧɿ 
ɜɿɞɨɦɨ ɛɿɥɶɲ ɧɿɠ 250 ɲɤɿɞɧɢɤɿɜ ɰɭɤɪɨɜɨɝɨ ɛɭɪɹɤɭ, ɳɨ ɧɚɥɟɠɚɬɶ ɞɨ ɪɿɡɧɢɯ ɤɥɚɫɿɜ, ɪɹɞɿɜ ɿ 
ɪɨɞɢɧ. 

ɍ ɡɜ'ɹɡɤɭ ɡ ɰɢɦ, ɚ ɬɚɤɨɠ ɡ ɨɝɥɹɞɭ ɧɚ ɡɧɚɱɧɿ ɦɚɬɟɪɿɚɥɶɧɿ ɜɢɬɪɚɬɢ, ɩɨɜ'ɹɡɚɧɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɿɧɫɟɤɬɢɰɢɞɿɜ, ɜɤɪɚɣ ɞɨɰɿɥɶɧɢɦ є ɫɬɜɨɪɟɧɧɹ ɫɨɪɬɿɜ ɿ ɥɿɧɿɣ ɰɭɤɪɨɜɢɯ ɛɭɪɹɤɿɜ, ɫɬɿɣɤɢɯ ɞɨ 
ɭɪɚɠɟɧɧɹ ɲɤɿɞɧɢɤɚɦɢ Д3Ж. Ɉɞɧɢɦ ɡ ɧɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɢɯ ɦɟɬɨɞɿɜ ɛɨɪɨɬɶɛɢ ɿɡ ɲɤɿɞɧɢɤɚɦɢ є 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɟɩɚɪɚɬɿɜ ɧɚ ɨɫɧɨɜɿ Bt-ɛɿɥɤɿɜ ɩɪɢɪɨɞɧɨʀ ɛɚɤɬɟɪɿʀ Bacillus thuringiensis. Bt-

ɛɿɥɤɢ ɬɨɤɫɢɱɧɿ ɞɥɹ ɲɢɪɨɤɨɝɨ ɤɨɥɚ ɤɨɦɚɯ-ɲɤɿɞɧɢɤɿɜ, ɬɚɤɢɯ ɹɤ Lepidoptera (ɥɭɫɤɨɤɪɢɥɿ), 
Diptera (ɞɜɨɤɪɢɥɿ), Coleoptera (ɠɨɪɫɬɤɨɤɪɢɥɿ). Ɍɨɦɭ ɫɬɜɨɪɟɧɧɹ ɬɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɝɟɧɟɬɢɱɧɨ 
ɦɨɞɢɮɿɤɨɜɚɧɢɯ ɫɨɪɬɿɜ ɪɨɫɥɢɧ, ɳɨ ɟɤɫɩɪɟɫɭɸɬɶ ɝɟɧ ɞɚɧɨɝɨ ɛɿɥɤɚ, ɦɨɠɟ ɩɪɢɡɜɟɫɬɢ ɞɨ 

ɩɿɞɜɢɳɟɧɧɹ ɜɪɨɠɚɣɧɨɫɬɿ ɤɭɥɶɬɭɪ, ɚ ɬɚɤɨɠ ɞɨ ɡɦɟɧɲɟɧɧɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɿɧɫɟɤɬɢɰɢɞɿɜ, ɳɨ ɛɭɞɟ 

ɦɚɬɢ ɩɨɡɢɬɢɜɧɢɣ ɜɩɥɢɜ ɧɚ ɞɨɜɤɿɥɥɹ. 
Ɇɟɬɨɸ ɞɚɧɨʀ ɪɨɛɨɬɢ ɛɭɥɨ ɫɬɜɨɪɟɧɧɹ ɬɚ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɧɢɣ ɚɧɚɥɿɡ ɝɟɧɟɬɢɱɧɨ-

ɦɨɞɢɮɿɤɨɜɚɧɢɯ ɥɿɧɿɣ ɰɭɤɪɨɜɨɝɨ ɛɭɪɹɤɭ (Beta vulgaris L.), ɹɤɿ ɛ ɟɤɫɩɪɟɫɭɜɚɥɢ ɝɟɧ ɫɬɿɣɤɨɫɬɿ ɞɨ 
ɤɨɦɚɯ-ɲɤɿɞɧɢɤɿɜ ɪɨɞɭ Lepidoptera (ɥɭɫɤɨɤɪɢɥɿ) ɬɚ Diptera (ɞɜɨɤɪɢɥɿ), ɚ ɫɚɦɟ ɫɢɧɬɟɬɢɱɧɢɣ ɝɟɧ 
cry1Ac. 

Ɇɚɬɟɪіɚɥɢ ɬɚ ɦɟɬɨɞɢ. ȼ ɟɤɫɩɟɪɢɦɟɧɬɚɯ ɜ ɹɤɨɫɬɿ ɜɢɯɿɞɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ 
ɛɚɬɶɤɿɜɫɶɤɭ ɫɟɥɟɤɰɿɣɧɭ ɥɿɧɿɸ ɆɆ1/2 (ɫɟɥɟɤɰɿɣɧɢɣ ɡɚɩɢɥɸɜɚɱ ɡɚ ɝɟɬɟɪɨɡɢɫɧɨʀ ɫɟɥɟɤɰɿʀ) 
ɰɭɤɪɨɜɨɝɨ ɛɭɪɹɤɭ (Beta vulgaris L.), ɥɸɛ’ɹɡɧɨ ɧɚɞɚɧɭ ȱɧɫɬɢɬɭɬɨɦ ɛɿɨɟɧɟɪɝɟɬɢɱɧɢɯ ɤɭɥɶɬɭɪ ɿ 
ɰɭɤɪɨɜɢɯ ɛɭɪɹɤɿɜ ɇȺȺɇ ɍɤɪɚʀɧɢ. Ⱦɥɹ ɝɟɧɟɬɢɱɧɨʀ ɬɪɚɧɫɮɨɪɦɚɰɿʀ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɲɬɚɦ A. 

tumefaciens LB4404, ɳɨ ɦɿɫɬɢɜ ɛɿɧɚɪɧɭ ɜɟɤɬɨɪɧɭ ɤɨɧɫɬɪɭɤɰɿɸ pRD400-cry1Ac, ɞɨ ɫɤɥɚɞɭ ɹɤɨʀ 
ɜɯɨɞɢɥɢ ɰɿɥɶɨɜɢɣ ɫɢɧɬɟɬɢɱɧɢɣ ɝɟɧ cry1Ac ɬɚ ɫɟɥɟɤɬɢɜɧɢɣ ɦɚɪɤɟɪɧɢɣ ɝɟɧ 
ɧɟɨɦɿɰɢɧɮɨɫɮɨɬɪɚɧɫɮɟɪɚɡɢ ȱȱ (nptII), ɳɨ ɡɚɛɟɡɩɟɱɭє ɫɬɿɣɤɿɫɬɶ ɞɨ ɤɚɧɚɦɿɰɢɧɭ. ȼɟɤɬɨɪɧɚ 
ɤɨɧɫɬɪɭɤɰɿɹ ɛɭɥɚ ɥɸɛ’ɹɡɧɨ ɧɚɞɚɧɚ ȱ. Ⱥɥɬɨɫɚɚɪɨɦ (ɍɧɿɜɟɪɫɢɬɟɬ Ɉɬɬɚɜɢ, Ʉɚɧɚɞɚ).  

Ƚɟɧɟɬɢɱɧɭ ɬɪɚɧɫɮɨɪɦɚɰɿɸ ɩɪɨɜɨɞɢɥɢ ɡɚ ɦɟɬɨɞɢɤɨɸ, ɨɩɢɫɚɧɨɸ ɧɚɦɢ ɪɚɧɿɲɟ Д4Ж. Ⱦɥɹ 
ɩɿɞɬɜɟɪɞɠɟɧɧɹ ɿɧɬɟɝɪɚɰɿʀ ɝɟɧɚ ɿɧɬɟɪɟɫɭ ɜ ɝɟɧɨɦ ɪɨɫɥɢɧ ɛɭɪɹɤɭ, ɪɟɝɟɧɟɪɨɜɚɧɢɯ ɧɚ 
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ɫɟɥɟɤɬɢɜɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ, ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɧɢɣ ɚɧɚɥɿɡ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɩɨɥɿɦɟɪɚɡɧɨʀ ɥɚɧɰɸɝɨɜɨʀ ɪɟɚɤɰɿʀ (ɉɅɊ). Ⱦɥɹ ɰɶɨɝɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɩɚɪɭ ɩɪɚɣɦɟɪɿɜ 
ɫɩɟɰɢɮɿɱɧɢɯ ɞɨ ɝɟɧɚ cry1Ac 5΄- CTAGAATCAGGACCCCAGACACGCTC-3΄ (R) ɬɚ 3΄-
CAGCTATCCCATTGTTCGCAGTCC- 3΄ (F) ɡ ɚɦɩɥɿɮɿɤɚɰɿєɸ ɉɅɊ-ɩɪɨɞɭɤɬɭ ɪɨɡɦɿɪɨɦ 244 
ɩ.ɧ. ȾɇɄ ɿɡ ɪɨɫɥɢɧ ɜɢɞɿɥɹɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɐɌȺȻ-ɦɟɬɨɞɭ Д5Ж. ɉɅɊ ɩɪɨɜɨɞɢɥɢ ɩɪɨɬɹɝɨɦ 35 

ɰɢɤɥɿɜ ɡɚ ɧɚɫɬɭɩɧɢɯ ɭɦɨɜ: ɞɟɧɚɬɭɪɚɰɿɹ – 94
0ɋ (30 ɫ), ɜɿɞɠɢɝ – 59

0ɋ (30 ɫ), ɫɢɧɬɟɡ – 72
0ɋ (1ɯɜ), 

ɟɥɨɧɝɚɰɿɹ – 72
0ɋ (7ɯɜ).  

Рɟɡɭɥɶɬɚɬɢ. ɍ ɯɨɞɿ ɪɨɛɨɬɢ ɧɚɦɢ ɛɭɥɨ ɨɬɪɢɦɚɧɨ ɪɹɞ ɥɿɧɿɣ ɰɭɤɪɨɜɨɝɨ ɛɭɪɹɤɭ, ɳɨ 
ɧɨɪɦɚɥɶɧɨ ɪɨɫɥɢ ɬɚ ɪɨɡɜɢɜɚɥɢɫɹ ɜ ɭɦɨɜɚɯ ɫɟɥɟɤɬɢɜɧɨɝɨ ɬɢɫɤɭ. Ɂɚ ɦɨɪɮɨɥɨɝɿєɸ ɬɪɚɧɫɝɟɧɧɿ 
ɪɨɫɥɢɧɢ-ɪɟɝɟɧɟɪɚɧɬɢ ɧɟ ɜɿɞɪɿɡɧɹɥɢɫɹ ɜɿɞ ɤɨɧɬɪɨɥɶɧɢɯ ɪɨɫɥɢɧ. ȼɿɞɿɛɪɚɧɿ ɥɿɧɿʀ ɛɭɥɢ ɭɤɨɪɿɧɟɧɿ 
ɧɚ ɫɟɪɟɞɨɜɢɳɿ MS, ɳɨ ɦɿɫɬɢɥɨ 0,5 ɦɝ/ɥ ɧɚɮɬɢɥɨɰɬɨɜɨʀ ɤɢɫɥɨɬɢ (ɇɈɄ), ɹɤɚ ɫɩɪɢɹє 
ɤɨɪɟɧɟɭɬɜɨɪɟɧɧɸ ɰɭɤɪɨɜɨɝɨ ɛɭɪɹɤɭ ɜ ɭɦɨɜɚɯ in vitro. Ⱦɥɹ ɩɿɞɬɜɟɪɞɠɟɧɧɹ  ɬɪɚɧɫɝɟɧɧɨʀ 
ɩɪɢɪɨɞɢ ɜɿɞɫɟɥɟɤɬɨɜɚɧɢɯ ɥɿɧɿɣ ɰɭɤɪɨɜɨɝɨ ɛɭɪɹɤɭ ɛɭɥɨ  ɩɪɨɜɟɞɟɧɨ ɉɅɊ-ɚɧɚɥɿɡ ɧɚ ɧɚɹɜɧɿɫɬɶ ɭ 
ʀɯ ɝɟɧɨɦɿ ɩɨɫɥɿɞɨɜɧɨɫɬɿ, ɳɨ ɤɨɞɭє ɝɟɧ ɿɧɬɟɪɟɫɭ – cry1Ⱥɫ. Ⱦɥɹ ɰɶɨɝɨ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ 
ɫɩɟɰɢɮɿɱɧɿ ɩɪɚɣɦɟɪɢ ɞɨ ɝɟɧɭ cry1Ⱥɫ, ɳɨ ɛɭɥɢ ɫɢɧɬɟɡɨɜɚɧɿ ɜ ɧɚɲɨɦɭ ɿɧɫɬɢɬɭɬɿ. ɍ ɪɟɡɭɥɶɬɚɬɿ 
ɛɭɥɨ ɜɫɬɚɧɨɜɥɟɧɨ ɧɚɹɜɧɿɫɬɶ ɰɿɥɶɨɜɨɝɨ ɝɟɧɚ ɭ ɬɪɚɧɫɮɨɪɦɨɜɚɧɢɯ ɪɨɫɥɢɧ. ȼ ɩɨɞɚɥɶɲɨɦɭ ɭɫɿ 
ɥɿɧɿʀ, ɬɪɚɧɫɝɟɧɧɚ ɩɪɢɪɨɞɚ ɹɤɢɯ ɛɭɥɚ ɩɿɞɬɜɟɪɞɠɟɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɉɅɊ-ɚɧɚɥɿɡɭ ɛɭɥɢ 
ɚɞɚɩɬɨɜɚɧɿ ɞɨ ɭɦɨɜ ɡɚɤɪɢɬɨɝɨ ɝɪɭɧɬɭ ɞɥɹ ʀɯ ɬɟɫɬɭɜɚɧɧɹ ɧɚ ɫɬɿɣɤɿɫɬɶ ɞɨ ɤɨɦɚɯ-ɲɤɿɞɧɢɤɿɜ. 

ȼɢɫɧɨɜɨɤ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɧɚɦɢ ɛɭɥɢ ɨɬɪɢɦɚɧɿ ɬɪɚɧɫɝɟɧɧɿ ɥɿɧɿʀ ɰɭɤɪɨɜɨɝɨ ɛɭɪɹɤɭ, ɹɤɿ 
ɦɿɫɬɹɬɶ ɝɟɧ ɫɬɿɣɤɿɫɬɿ ɞɨ ɤɨɦɚɯ-ɲɤɿɞɧɢɤɿɜ ɪɹɞɿɜ Lepidoptera ɿ Diptera cry1Ⱥɫ. Ɉɬɪɢɦɚɧɿ ɧɚɦɢ 
ɥɿɧɿʀ є ɨɫɧɨɜɨɸ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɧɨɜɢɯ ɫɬɿɣɤɢɯ ɞɨ ɤɨɦɚɯ-ɲɤɿɞɧɢɤɿɜ ɫɨɪɬɿɜ ɰɭɤɪɨɜɢɯ ɛɭɪɹɤɿɜ. 
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Experimental research on the action of extracts of medicinal plants for pests in terms of closed and 

open ground. High efficiency of their application. 

 

Ɉɞɧɿєɸ ɡ ɚɤɬɭɚɥɶɧɢɯ ɩɪɨɛɥɟɦ ɫɭɱɚɫɧɨɝɨ ɫɜɿɬɭ  є ɡɚɛɪɭɞɧɟɧɧɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 
ɩɟɫɬɢɰɢɞɚɦɢ ɩɪɢ ɛɨɪɨɬɶɛɿ ɡ ɤɨɦɚɯɚɦɢ-ɲɤɿɞɧɢɤɚɦɢ. ɍ ɡɜ'ɹɡɤɭ ɡ ɰɢɦ, ɜɟɥɢɤɟ ɡɧɚɱɟɧɧɹ ɧɚɛɭɜɚє 
ɩɪɨɛɥɟɦɚ ɪɨɡɪɨɛɤɢ ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ ɦɟɬɨɞɿɜ ɡɚɯɢɫɬɭ ɬɚ ɜɩɪɨɜɚɞɠɟɧɧɹ ɜ ɩɪɚɤɬɢɤɭ 
ɿɧɫɟɤɬɢɰɢɞɿɜ ɪɨɫɥɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ. Ȳɯ ɩɟɪɟɜɚɝɚ ɩɨɥɹɝɚє ɭ ɜɿɞɫɭɬɧɨɫɬɿ ɲɤɿɞɥɢɜɨɝɨ ɜɩɥɢɜɭ 
ɧɚ ɝɪɭɧɬ ɿ ɨɛɪɨɛɥɸɜɚɧɿ ɪɨɫɥɢɧɢ ɩɪɢ ɞɨɫɢɬɶ ɜɢɫɨɤiɣ ɬɨɤɫɢɱɧɨɫɬi ʀɯ ɩɨ ɜɿɞɧɨɲɟɧɧɸ ɞɨ ɤɨɦɚɯ-

ɲɤɿɞɧɢɤɿɜ. ɉɨɪɹɞ ɡ ɰɢɦ, ɪɿɡɧɨɦɚɧɿɬɧɿɫɬɶ ɪɨɫɥɢɧɧɢɯ ɩɪɟɩɚɪɚɬɿɜ, ɫɥɚɛɤɚ ɜɢɜɱɟɧɿɫɬɶ ʀɯ 
ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɬɚ ɫɩɟɤɬɪɭ ɞɿʀ ɞɚɸɬɶ ɲɢɪɨɤɟ ɩɨɥɟ ɞɥɹ ɧɚɭɤɨɜɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɛɚɝɚɬɶɨɯ 
ɚɫɩɟɤɬɿɜ ɬɟɨɪɟɬɢɱɧɨɝɨ ɿ ɩɪɚɤɬɢɱɧɨɝɨ ɩɥɚɧɭ.  ɍ ɪɿɡɧɢɯ ɤɪɚʀɧɚɯ ɞɥɹ ɰɢɯ ɰɿɥɟɣ ɪɨɛɥɹɬɶɫɹ 
ɫɩɪɨɛɢ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɧɚ ɜɢɪɨɳɭɜɚɧɢɯ ɤɭɥɶɬɭɪɚɯ  ɩɪɟɩɚɪɚɬɢ ɪɨɫɥɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ. 
Ȼɚɝɚɬɨ ɡ ɧɢɯ ɦɚɸɬɶ ɞɨɫɢɬɶ ɜɢɫɨɤɭ ɿɧɫɟɤɬɢɰɢɞɧɭ ɚɤɬɢɜɧɿɫɬɶ, ɡɛɟɪɿɝɚɸɱɢ ɧɟɬɨɤɫɢɱɧiɫɬɶ 
ɜɿɞɧɨɫɧɨ ɫɫɚɜɰɿɜ ɿ ɤɨɪɢɫɧɨʀ ɟɧɬɨɦɨɮɚɭɧɢ. 
Ɋɨɡɝɥɹɞɚɸɱɢ ɟɤɨɥɨɝɿɱɧɭ ɪɨɥɶ ɜɢɳɢɯ ɪɨɫɥɢɧ ɩɨ ɫɬɜɨɪɟɧɧɸ ɜɬɨɪɢɧɧɢɯ ɦɟɬɚɛɨɥɿɬɿɜ ɜ 
ɛɿɨɰɟɧɨɡɚɯ ɧɚ ɩɟɪɲɨɦɭ ɬɪɨɮɿɱɧɨɦɭ ɪɿɜɧɿ ɜɨɧɢ ɝɨɥɨɜɧɢɦ ɱɢɧɨɦ ɜɿɞɩɨɜɿɞɚɸɬɶ ɡɚ ɤɨɧɤɭɪɟɧɬɧɿ 
ɦɿɠɜɢɞɨɜɿ ɜɡɚєɦɨɜiɞɧɨɲɟɧɧɹ ɪɨɫɥɢɧ ɦɿɠ ɫɨɛɨɸ, ɿ ɡ ɫɚɩɪɨɮɿɬɧɨɸ ɝɪɭɧɬɨɜɨɸ ɦɿɤɪɨɮɥɨɪɨɸ. 

Ɋɨɫɥɢɧɧɿ ɿɧɫɟɤɬɢɰɢɞɢ ɞɿɸɬɶ ɧɚ ɤɨɦɚɯ ɿ ɤɥɿɳɿɜ ɹɤ ɤɨɧɬɚɤɬɧɿ ɚɛɨ ɤɢɲɤɨɜɿ ɩɪɟɩɚɪɚɬɢ.  
ȼɿɞɨɦɨɫɬɿ ɩɪɨ ɜɟɥɢɤɭ ɤiɥɶɤiɫɬɶ ɿɧɫɟɤɬɢɰɢɞɧɢɯ ɪɨɫɥɢɧ (ɛɥɢɡɶɤɨ 3000 ɜɢɞɿɜ) ɦɿɫɬɢɥɢɫɹ ɜ 
ɞɨɜɿɞɧɢɤɭ, ɩɿɞɝɨɬɨɜɥɟɧɧɨɦɭ ɜ ɋɒȺ (GrКТЧРО, AСЦОН, 1988). ȼ ɨɫɬɚɧɧɿ ɪɨɤɢ ɜ ɛɚɝɚɬɶɨɯ 
ɤɪɚʀɧɚɯ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨɲɭɤ ɪɿɡɧɢɯ ɜɢɞɿɜ ɪɨɫɥɢɧ ɡ ɪɿɡɧɢɯ ɛɨɬɚɧɿɱɧɢɯ ɪɨɞɢɧ  ɧɚɣɛɿɥɶɲ 
ɟɮɟɤɬɢɜɧɢɯ ɩɪɨɬɢ ɲɤɿɞɥɢɜɢɯ ɨɪɝɚɧɿɡɦɿɜ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ ɤɨɦɚɯ-ɲɤɿɞɧɢɤɿɜ.  
Ɂɚɡɧɚɱɚɥɨɫɹ ɡɧɢɤɧɟɧɧɹ ɩɨɩɟɥɢɰɶ (AЩСТs МrКММТЯШrК ɿ A. РШssвЩТТ) ɩɿɫɥɹ ɨɛɪɨɛɤɢ ɟɤɫɬɪɚɤɬɚɦɢ ɡ 
ɪɿɡɧɢɯ ɱɚɫɬɢɧ ɞɟɪɟɜɿɸ ɡɜɢɱɚɣɧɨɝɨ (Achillea millefolium L.), ɩɢɠɦɚ ɡɜɢɱɚɣɧɨɝɨ (Tanacetum 

vulgare L.),  ɪɨɦɚɲɤɢ ɥɿɤɚɪɫɶɤɨʀ (ɋСКmomilla recutita (L.) Rausch.), ɪɨɦɚɧɭ ɮɚɪɛɭɜɚɥɶɧɨɝɨ 
(AntСɟmТs tТnМtorТК L.). Ɂɧɚɣɞɟɧɨ, ɳɨ ɟɤɫɬɪɚɤɬ ɡ ɞɟɪɟɜɿɸ ɡɜɢɱɚɣɧɨɝɨ ɦɚɜ ɧɚɣɛɿɥɶɲɢɣ ɡɚ 
ɿɧɫɟɤɬɢɰɢɞɧɨɸ ɞɿєɸ ɜɩɥɢɜ ɧɚ ɩɨɩɟɥɢɰɶ. 

ɇɚɲɚ ɦɟɬɚ – ɲɢɪɲɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɩiɞɯɨɞɭ ɞɨ ɨɛɪɨɛɤɢ ɪɨɫɥɢɧ ɡɚɤɪɢɬɨɝɨ 
ɬɚ ɜiɞɤɪɢɬɨɝɨ ɝɪɭɧɬɭ ɧɟ ɯiɦiɱɧɢɦɢ ɩɪɟɩɚɪɚɬɚɦɢ, ɚ iɧɫɟɤɬɢɰɢɞɧɢɦɢ ɪɨɫɥɢɧɚɦɢ, ɳɨ є ɬɚɤɨɠ 
ɨɞɧɢɦ ɡ ɲɥɹɯiɜ ɜɢɪiɲɟɧɧɹ ɟɤɨɥɨɝiɱɧɢɯ ɩɪɨɛɥɟɦ.  

ȼ ɰɶɨɦɭ ɧɚɩɪɹɦɤɭ ɦɢ ɩɪɚɰɸєɦɨ ɡ ɬɚɤɢɦɢ iɧɫɟɤɬɢɰɢɞɧɢɦɢ ɪɨɫɥɢɧɚɦɢ ɹɤ: ɯɜɢɥiɜɧɢɤ 
ɡɜɢɱɚɣɧɢɣ (Aristolochia clematitis L.), ɩɨɥɢɧ ɝɿɪɤɢɣ  (Artemisia absinthium L.), ɬɸɬɸɧ 
ɫɩɪɚɜɠɧɿɣ (Nicotiana tabacum L.), ɯɜɨɳ ɩɨɥɶɨɜɢɣ (Equisetum arvense L.). ȼɢɤɨɪɢɫɬɚɧɧɹ ɰɢɯ 
ɪɨɫɥɢɧ, ɹɤ ɨɞɢɧ ɿɡ ɦɟɬɨɞɿɜ ɛɨɪɨɬɶɛɢ ɡ ɤɨɦɚɯɚɦɢ-ɲɤɿɞɧɢɤɚɦɢ є ɟɤɨɥɨɝɿɱɧɨ ɛɟɡɩɟɱɧɢɦ ɿ ɧɟ 
ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɚɛɪɭɞɧɟɧɧɹ ɨɬɨɱɭɸɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɯɿɦɿɱɧɢɦɢ ɩɪɟɩɚɪɚɬɚɦɢ.                              

ȱɧɫɟɤɬɢɰɢɞɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɪɨɫɥɢɧ ɨɛɭɦɨɜɥɟɧɿ ɧɚɹɜɧɿɫɬɸ ɜ ɧɢɯ ɩɪɢɪɨɞɧɢɯ ɯɿɦɿɱɧɢɯ  
ɫɩɨɥɭɤ – ɚɥɤɚɥɨʀɞɿɜ, ɝɥɿɤɨɡɢɞɿɜ, ɫɚɩɨɧɿɧɿɜ, ɫɤɥɚɞɧɢɯ ɟɮɿɪɿɜ, ɟɮɿɪɧɢɯ ɦɚɫɟɥ, ɬɟɪɩɟɧɨʀɞiɜ ɿ 

ɮɥɚɜɨɧɨʀɞɿɜ ɬɚ ɿɧɲɢɯ ɫɩɨɥɭɤ, ɳɨ ɧɟ ɧɟɫɭɬɶ ɡɚɝɪɨɡɢ ɨɬɨɱɭɸɱɨɦɭ ɫɟɪɟɞɨɜɢɳɭ, ɚɥɟ ɡɝɭɛɧɿ ɞɥɹ 
ɲɤɿɞɥɢɜɢɯ ɤɨɦɚɯ.  Ⱦɨɫɥɿɞɧɢɦ ɲɥɹɯɨɦ ɛɭɥɨ ɜɢɩɪɨɛɭɜɚɧɨ ɧɚɫɬɿɣ ɯɜɢɥɿɜɧɢɤɚ ɡɜɢɱɚɣɧɨɝɨ ɹɤ 
ɛɚɡɨɜɨɝɨ ɿɧɫɟɤɬɢɰɢɞɧɨɝɨ  ɩɪɟɩɚɪɚɬɭ. Ɉɫɧɨɜɧɢɦɢ ɞɿɸɱɢɦɢ ɪɟɱɨɜɢɧɚɦɢ ɪɨɫɥɢɧɢ є: ɚɥɤɚɥɨʀɞ 
ɚɪɢɫɬɨɥɨɯɿɧ, ɚɪɢɫɬɨɥɨɯɿєɜɚ ɤɢɫɥɨɬɚ, ɮɟɧɨɥɤɚɪɛɨɧɨɜɿ ɤɢɫɥɨɬɢ.  ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚ ɪɨɛɨɬɚ 
ɜɢɤɨɧɭɜɚɥɚɫɹ ɜ ɭɦɨɜɚɯ ɡɚɤɪɢɬɨɝɨ ɝɪɭɧɬɭ ɬɚ ɧɚ ɞɿɥɹɧɤɚɯ ɇȻɋ ɍɤɪɚʀɧɢ ɿɦ. Ɇ.Ɇ. Ƚɪɢɲɤɚ. 
ɉɨɲɤɨɞɠɭɜɚɧɿɫɬɶ ɪɨɫɥɢɧ ɜɢɜɱɚɥɚɫɹ ɲɥɹɯɨɦ ɦɚɪɲɪɭɬɧɢɯ ɨɛɯɨɞɿɜ ɿ ɫɩɨɫɬɟɪɟɠɟɧɶ. 
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Ⱦɨɫɥɿɞɠɟɧɧɸ ɩɿɞɞɚɜɚɥɢɫɹ ɪɨɫɥɢɧɢ, ɭɪɚɠɟɧɿ ɜɿɞɨɦɢɦɢ ɲɤɿɞɥɢɜɢɦɢ ɤɨɦɚɯɚɦɢ, ɜ ɨɫɧɨɜɧɨɦɭ, 
ɩɨɩɟɥɢɰɹɦɢ ɿ ɱɟɪɜɟɰɟɦ. ɑɟɪɜɟɰɶ (Pseudococcus), ɳɨ ɜɿɞɧɨɫɢɬɶɫɹ ɞɨ ɫɢɫɧɢɯ ɤɨɦɚɯ, ɜɿɞɤɪɢɬɨ 
ɠɢɜɢɬɶɫɹ ɧɚ ɪɨɫɥɢɧɚɯ, ɞɨɛɪɟ ɩɨɦɢɣ ɨɤɨɦɿɪɧɨ. Ⱦɨ ɫɢɫɧɢɯ ɲɤɿɞɧɢɤɿɜ ɜɿɞɧɨɫɢɬɶɫɹ ɿ ɩɨɩɟɥɢɰɹ, 
ɨɛɪɨɛɤɚ ɹɤɨʀ ɿɧɫɟɤɬɢɰɢɞɧɢɦɢ ɪɨɫɥɢɧɚɦɢ ɧɚɦɢ ɬɚɤɨɠ ɩɪɨɜɨɞɢɥɚɫɹ. ȼ ɞɚɧɧɨɦɭ ɜɢɩɚɞɤɭ ɞiɹ 
ɩɪɟɩɚɪɚɬɭ ɜɢɜɱɚɥɚɫɹ ɧɚ  ɞɟɪɟɜɰi ɥɢɦɨɧɭ (Citrus limon Lindl.), ɭɪɚɠɟɧɧɨɝɨ ɛɨɪɨɲɧɢɫɬɢɦ 
ɱɟɪɜɟɰɟɦ  (Pseudococcus  longispinus) ɜ ɭɦɨɜɚɯ ɡɚɤɪɢɬɨɝɨ ɝɪɭɧɬɭ. ȼ ɭɦɨɜɚɯ ɜɿɞɤɪɢɬɨɝɨ ɝɪɭɧɬɭ  
ɩɪɨɜɨɞɢɥɚɫɹ ɨɛɪɨɛɤɚ ɞɿɥɹɧɤɢ ɡ ɜɚɥɟɪɿɚɧɨɸ ɥɿɤɚɪɫɶɤɨɸ (Valeriána officinális L.). Ⱦɥɹ ɨɛɪɨɛɤɢ 
ɭɪɚɠɟɧɢɯ ɪɨɫɥɢɧ ɝɨɬɭɜɚɜɫɹ ɜɿɞɜɚɪ ɡ ɜɢɫɭɲɟɧɨɝɨ ɥɢɫɬɹ ɯɜɢɥɿɜɧɢɤɚ ɡɜɢɱɚɣɧɨɝɨ (50 ɝɪ   ɥɢɫɬɹ 
ɧɚ 1000 ɦɥ ɜɨɞɢ). Ɂ ɨɬɪɢɦɚɧɨɝɨ ɜɿɞɜɚɪɭ ɝɨɬɭɜɚɥɢɫɹ ɪɨɡɱɢɧɢ ɪɿɡɧɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɞɥɹ ɨɛɪɨɛɤɢ 
ɪɨɫɥɢɧ. Ɂɚ ɞɜɚ ɦiɫɹɰi ɡ ɩɟɪiɨɞɢɱɧiɫɬɸ  ɜ 2-3 ɧɟɞiɥi  ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɞɟɤiɥɶɤɚ ɨɛɪɨɛɨɤ 
ɪɨɫɥɢɧɢ.  Ɋɟɡɭɥɶɬɚɬɢ ɜɢɡɧɚɱɚɥɢ ɱɟɪɟɡ ɬɪɢ ɞɨɛɢ ɩɿɫɥɹ ɨɛɪɨɛɤɢ ɪɨɫɥɢɧ. ɉɨ ɤiɥɶɤɨɫɬi ɡɚɝɢɛɥɢɯ 
ɤɨɦɚɯ ɜɢɡɧɚɱɚɥɚɫɶ ɟɮɟɤɬɢɜɧɿɫɬɶ ɞɿʀ ɿɧɫɟɤɬɢɰɢɞɧɨɝɨ ɩɪɟɩɚɪɚɬɭ. Ȼɭɥɨ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ 
ɧɚɣɛɿɥɶɲɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɞɿʀ ɩɪɟɩɚɪɚɬɭ ɜɢɹɜɥɹɥɚɫɶ ɩɪɢ ɧɚɣɜɢɳɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɜɿɞɜɚɪɭ. 

Ɍɚɤɢɦ ɱɢɧɨɦ ɧɚɲɿ ɞɨɫɥɿɞɢ ɩɨɤɚɡɚɥɢ, ɳɨ ɜɿɞɜɚɪɢ ɨɬɪɢɦɚɧɿ ɧɚ ɨɫɧɨɜi ɯɜɢɥɿɜɧɢɤɚ 
ɡɜɢɱɚɣɧɨɝɨ ɦɚɸɬɶ ɞɨɫɬɚɬɧɸ ɿɧɫɟɤɬɢɰɢɞɧɭ ɚɤɬɢɜɧɿɫɬɶ. ɉɪɢɱɨɦɭ, ɹɤ ɩɨɤɚɡɚɥɢ ɞɨɫɥiɞɢ, ɰɹ 
ɚɤɬɢɜɧɿɫɬɶ ɩɨɲɢɪɸєɬɶɫɹ ɧɚ ɤɿɥɶɤɚ ɝɪɭɩ ɲɤɿɞɧɢɤɿɜ ɪɨɫɥɢɧ. 
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ɉРɈȾɍКɍȼȺɇɇə ɉɈɁȺКɅȱɌɂɇɇɂɏ ȽɈРɆɈɇȱȼ-ȱɇȾɍКɌɈРȱȼ РɈɋɌɍ ȱ РɈɁȼɂɌКɍ 

РɈɋɅɂɇ ɉȺɌɈȽȿɇɇɂɆɂ ȾɅə ɋɈȲ ȻȺКɌȿРȱəɆɂ 
 

THE PRODUCTION OF EXTRACELLULAR HORMONE INDUCER OF PLANT GROWTH 
AND DEVELOPMENT BY PATHOGENIC FOR SOYBEAN BACTERIA 

 

The correlation between extracellular hormone-inducers of plant growth and development synthesis of 

pathogenic for soybean bacteria, its biology and its interaction with the host plant has been determined. 

 

ȼɢɹɜɥɟɧɨ ɤɨɪɟɥɹɰɿɸ ɦɿɠ ɫɢɧɬɟɡɨɦ ɩɨɡɚɤɥɿɬɢɧɧɢх ɝɨɪɦɨɧɿɜ-ɿɧɞɭɤɬɨɪɿɜ ɪɨɫɬɭ ɿ ɪɨɡɜɢɬɤɭ ɪɨɫɥɢɧ 
ɩɚɬɨɝɟɧɧɢɦɢ ɞɥɹ ɫɨʀ ɛɚɤɬɟɪɿɹɦɢ, ʀх ɛɿɨɥɨɝɿєɸ ɬɚ ɜɡɚєɦɨɞɿєɸ ɡ ɪɨɫɥɢɧɨɸ-ɝɨɫɩɨɞɚɪɟɦ 

 
ȼɫɬɭɩ. ɋɟɪɟɞ ɡɚɯɨɞɿɜ ɩɨ ɡɛɿɥɶɲɟɧɧɸ ɜɢɪɨɛɧɢɬɜɚ ɩɪɨɞɭɤɬɿɜ ɡɟɦɥɟɪɨɛɫɬɜɚ ɜɟɥɢɤɟ ɡɧɚɱɟɧɧɹ ɦɚє 

ɨɛɦɟɠɟɧɧɹ ɧɟɞɨɛɨɪɿɜ ɿ ɜɬɪɚɬ ɜɪɨɠɚɸ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶɬɭɪ, ɹɤɿ ɫɩɪɢɱɢɧɹɸɬɶɫɹ ɪɿɡɧɢɦɢ 
ɲɤɿɞɧɢɤɚɦɢ ɿ ɯɜɨɪɨɛɚɦɢ. ɍ ɡɜ´ɹɡɤɭ ɡ ɿɧɬɟɧɫɢɜɧɢɦ ɚɬɪɨɩɨɝɟɧɧɢɦ ɧɚɜɚɧɬɚɠɟɧɧɹɦ ɧɚ 
ɚɝɪɨɟɤɨɫɬɟɦɢ, ɞɨɫɥɿɞɧɢɤɢ ɤɨɧɫɬɚɬɭɸɬɶ ɡɦɿɧɭ ɨɤɪɟɦɢɯ ɛɿɨɥɨɝɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɚɬɨɝɟɧɿɜ ɬɚ 
ɪɨɡɲɢɪɟɧɧɹ ɤɨɥɚ ɡɛɭɞɧɢɤɿɜ, ɳɨ ɭɪɚɠɭɸɬɶ ɪɨɫɥɢɧɭ Д1Ж. Ɂɨɤɪɟɦɚ ɜɿɞɨɦɨ, ɳɨ ɨɫɧɨɜɧɢɦɢ 
ɡɛɭɞɧɢɤɚɦɢ ɛɚɤɬɟɪɿɚɥɶɧɢɯ ɯɜɨɪɨɛ ɫɨʀ є: Pseudomonas savastanoi pv. glycinea (ɤɭɬɚɫɬɚ 
ɩɥɹɦɢɫɬɿɫɬɶ), Xanthomonas axonopodis pv. glycines (ɩɭɫɬɭɥɶɧɢɣ ɛɚɤɬɟɪɿɨɡ). Ʉɪɿɦ ɬɨɝɨ, ɫɨɸ ɬɚɤɨɠ 
ɡɞɚɬɧɿ ɭɪɚɠɭɜɚɬɢ Pseudomonas syringae pv. tabaci (ɞɢɤɿɣ ɨɩɿɤ), Ralstonia solanacearum 

(ɛɚɤɬɟɪɿɚɥɶɧɟ ɜ’ɹɧɟɧɧɹ). Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ ɭɤɪɚʀɧɫɶɤɿ ɞɨɫɥɿɞɧɢɤɢ ɬɚɤɨɠ ɤɨɧɫɬɚɬɭɸɬɶ ɡɛɿɥɶɲɟɧɧɹ 
ɭɪɚɠɟɧɧɹ ɫɨʀ ɿɪɠɚɜɨ-ɛɭɪɨɸ ɩɥɹɦɢɫɬɿɫɬɸ (Curtobacterium flaccumfaciens pv. flaccumfaciens) ɬɚ 
ɛɚɤɬɟɪɿɚɥɶɧɨɸ ɫɦɭɝɚɫɬɿɫɬɸ ɫɬɟɛɥɚ (Pantoea agglomerans) Д1Ж. ȼɿɞɨɦɨ, ɳɨ ɨɞɧɢɦ ɿɡ ɮɚɤɬɨɪɿɜ ɭ 
ɛɨɪɨɬɶɛɿ ɿɡ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹɦ ɩɚɬɨɝɟɧɿɜ ɭ ɩɪɢɪɨɞɿ є ɪɨɡɭɦɿɧɧɹ ɦɟɯɚɧɿɡɦɿɜ ʀɯ ɜɡɚєɦɨɞɿʀ ɿɡ 
ɪɨɫɥɢɧɨɸ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɩɪɨɞɭɤɭɜɚɧɧɹ ɩɨɡɚɤɥɿɬɢɧɧɢɯ ɮɿɬɨɝɨɪɦɨɧɿɜ, ɡɨɤɪɟɦɚ ɚɭɤɫɢɧɿɜ ɬɚ 
ɰɢɬɨɤɿɧɿɜ ɹɤ ɜ ɭɦɨɜɚɯ in vitro ɬɚɤ ɿ in vivo ɩɚɬɨɝɟɧɢɦɢ ɞɥɹ ɪɨɫɥɢɧ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ є ɨɞɧɢɦ ɿɡ 
ɤɥɸɱɨɜɢɯ ɮɚɤɬɨɪɿɜ ɪɨɡɜɢɬɤɭ ɯɜɨɪɨɛ Д3Ж. Ɂɨɤɪɟɦɚ ɜɢɹɜɥɟɧɨ, ɳɨ ɫɢɧɬɟɡ ɩɨɡɚɤɥɿɬɢɧɢɯ ɚɭɤɫɢɧɿɜ ɿ 
ɰɢɬɨɤɿɧɿɜ Agrobacterium tumefaciens ɬɚ Pseudomonas savastanoi pv. savastanoi ɩɪɢɡɜɨɞɢɬɶ ɞɨ 
ɝɿɩɟɪɩɥɚɡɿʀ ɪɨɫɥɢɧɧɢɯ ɬɤɚɧɢɧ ɿ ɪɨɡɜɢɬɤɭ ɩɭɯɥɢɧɨɭɬɜɨɪɟɧɧɹ Д3, 5Ж. Ⱥɥɟ, ɧɟ ɡɜɚɠɚɸɱɢ ɧɚ 
ɚɤɬɭɚɥɶɧɿɫɬɶ ɞɚɧɨɝɨ ɧɚɩɪɹɦɤɭ ɞɨɫɥɿɞɠɟɧɶ, ɜɿɞɨɦɨɫɬɿ ɳɨɞɨ ɫɢɧɬɟɡɭ ɮɿɬɨɝɨɪɦɨɧɿɜ ɩɚɬɨɝɟɧɢɦɢ ɞɥɹ 
ɪɨɫɥɢɧ ɛɚɤɬɟɪɿɹɦɢ, ɳɨ ɜɢɤɥɢɤɚɸɬɶ ɪɿɡɧɿ ɜɢɞɢ ɯɜɨɪɨɛ, є ɩɨɨɞɢɧɨɤɢɦɢ. ɋɚɦɟ ɬɨɦɭ, ɦɟɬɨɸ ɧɚɲɢɯ 
ɞɨɫɥɿɞɠɟɧɶ ɛɭɜ ɤɿɥɶɤɿɫɧɢɣ ɬɚ ɹɤɿɫɧɢɣ ɚɧɚɥɿɡ ɩɨɡɚɤɥɿɬɢɧɧɢɯ ɚɭɤɫɢɧɿɜ ɬɚ ɰɢɬɨɤɿɧɿɜ, ɳɨ 
ɫɢɧɬɟɡɭɸɬɶɫɹ ɮɿɬɨɩɚɬɨɝɟɧɧɢɦɢ ɛɚɤɟɪɿɹɦɢ ɫɨʀ ɜ ɭɦɨɜɚɯ in vitro.  

Ɇɚɬɟɪіɚɥɢ і ɦɟɬɨɞɢ. Ɉɛ´єɤɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɢ ɧɚɫɬɭɩɧɿ ɲɬɚɦɢ ɩɚɬɨɝɟɧɧɢɯ ɞɥɹ ɫɨʀ 
ɛɚɤɬɟɪɿɣ: Pseudomonas savastanoi pv. glycinea 8571, Xanthomonas axonopodis pv. glycines 8609, 
Pseudomonas syringae pv. tabaci 225, Ralstonia solanacearum 9049, Pantoea agglomerans 8490, 
Curtobacterium flaccumfaciens pv. flaccumfaciens 6564. ɒɬɚɦɢ ɥɸɛ’ɹɡɧɨ ɧɚɞɚɧɿ ɿɡ ɤɨɥɟɤɰɿʀ ɜɿɞɞɿɥɭ 
ɮɿɬɨɩɚɬɨɝɟɧɧɢɯ ɛɚɤɬɟɪɿɣ. ɉɨɡɚɤɥɿɬɢɧɧɿ ɮɿɬɨɝɨɪɦɨɧɢ ɜɢɞɿɥɹɥɢ ɿɡ ɫɭɩɟɪɧɚɬɚɧɬɿɜ ɤɭɥɶɬɭɪɚɥɶɧɢɯ 
ɪɿɞɢɧ ɛɚɤɬɟɪɿɣ ɦɟɬɨɞɨɦ ɟɤɫɬɪɚɤɰɿʀ ɪɨɡɱɢɧɧɢɤɚɦɢ: ɟɬɢɥɚɰɟɬɚɬɨɦ (ɞɥɹ ɚɭɤɫɢɧɿɜ), ɪɇ 3,0 ɿ ɧ-
ɛɭɬɚɧɨɥɨɦ (ɞɥɹ ɰɢɬɨɤɿɧɿɧɿɜ), ɪɇ 8,0. ɉɨɞɚɥɶɲɟ ɤɨɧɰɟɧɬɪɭɜɚɧɧɹ ɬɚ ɨɱɢɳɟɧɧɹ ɮɿɬɨɝɨɪɦɨɧɿɜ 
ɩɪɨɜɨɞɢɥɢ ɦɟɬɨɞɨɦ ɩɪɟɩɚɪɚɬɢɜɧɨ-ɧɚɤɨɩɢɱɭɜɚɥɶɧɨʀ ɬɨɧɤɨɲɚɪɨɜɨʀ ɯɪɨɦɚɬɨɝɪɚɮɿʀ. ȼɢɡɧɚɱɟɧɧɹ 
ɹɤɿɫɧɨɝɨ ɿ ɤɿɥɶɤɿɫɧɨɝɨ ɫɤɥɚɞɭ ɚɭɤɫɢɧɿɜ ɿ ɰɢɬɨɤɿɧɿɧɿɜ ɡɞɿɣɫɧɸɜɚɥɢ ɦɟɬɨɞɨɦ 
ɫɩɟɤɬɪɨɞɟɧɫɢɬɨɦɟɬɪɢɱɧɨʀ ɬɨɧɤɨɲɚɪɨɜɨʀ ɯɪɨɦɚɬɨɝɪɚɮɿʀ Д2Ж. Ʉɿɥɶɤɿɫɬɶ ɩɨɡɚɤɥɿɬɢɧɧɢɯ 
ɮɿɬɨɝɨɪɦɨɧɿɜ-ɫɬɢɦɭɥɹɬɨɪɿɜ ɪɨɡɪɚɯɨɜɭɜɚɥɢ ɭ ɦɤɝ ɧɚ 1 ɝ ɚɛɫɨɥɸɬɧɨ ɫɭɯɨʀ ɛɿɨɦɚɫɢ (ȺɋȻ) 
ɩɪɨɞɭɰɟɧɬɚ. 
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Рɟɡɭɥɶɬɚɬɢ ɬɚ ʀɯ ɨɛɝɨɜɨɪɟɧɧɹ. ȼ ɯɨɞɿ ɞɨɫɥɿɞɠɟɧɶ ɜɢɹɜɥɟɧɨ, ɳɨ ɩɚɬɨɝɟɧɧɿ ɞɥɹ ɫɨʀ ɛɚɤɬɟɪɿʀ 
ɡɞɚɬɧɿ ɩɪɨɞɭɤɭɜɚɬɢ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɿɧɞɨɥɶɧɢɯ ɫɩɨɥɭɤ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɤɿɥɶɤɿɫɬɶ ɫɢɧɬɟɡɨɜɚɧɢɯ 
ɚɭɤɫɢɧɿɜ ɬɚ ʀɯ ɫɩɟɤɬɪ ɡɧɚɱɧɢɦ ɱɢɧɨɦ ɡɚɥɟɠɚɬɶ ɜɿɞ ɛɿɨɥɨɝɿʀ ɡɛɭɞɧɢɤɚ. Ɂɨɤɪɟɦɚ ɩɚɬɨɝɟɧɢ, ɳɨ ɡɞɚɬɧɿ 
ɨɤɪɿɦ ɫɨʀ ɭɪɚɠɭɜɚɬɢ ɳɟ ɪɹɞ ɪɨɫɥɢɧ (ɩɨɥɿɮɚɝɢ), R. solanacearum 9049, P. syringae pv. tabaci 225, C. 

flaccumfaciens pv. flaccumfaciens 6564 ɩɪɨɞɭɤɭɸɬɶ ɜɟɥɢɤɿ ɤɿɥɶɤɨɫɬɿ ɚɭɤɫɢɧɿɜ (ɜɿɞ 1512,29 ɞɨ 948,8 
ɦɝ/ɝ ȺɋȻ). ɇɚɬɨɦɿɫɬɶ X. axonopodis pv. glycines 8609 ɿ P. savastanoi pv. glycinea 8571, ɳɨ 
ɜɢɤɥɢɤɚɸɬɶ ɜɢɤɥɸɱɧɨ ɡɚɯɜɨɪɸɜɚɧɧɹ ɫɨʀ (ɦɨɧɨɮɚɝɢ), ɫɢɧɬɟɡɭɸɬɶ ɡɧɚɱɧɨ ɦɟɧɲɿ ɤɿɥɶɤɨɫɬɿ 
ɚɭɤɫɢɧɿɜ (ɜɿɞ 445,09 ɞɨ 147,38 ɦɝ/ɝ ȺɋȻ). ɇɚɣɜɢɳɿ ɪɿɜɧɿ ɫɢɧɬɟɡɭ ɰɢɯ ɿɧɞɨɥɿɜ ɫɩɨɫɬɟɪɿɝɚɥɢ ɭ 
ɲɬɚɦɿɜ R. solanacearum 9049 (1256,81 ɦɝ/ɝ ȺɋȻ), P. agglomerans 8490 (1327,0 ɦɝ/ɝ ȺɋȻ) ɬɚ C. 

flaccumfaciens pv. flaccumfaciens (1512,29 ɦɝ/ɝ ȺɋȻ). ɇɚ ɧɚɲ ɩɨɝɥɹɞ, ɞɨɫɢɬɶ ɜɢɫɨɤɢɣ ɪɿɜɟɧɶ 
ɫɢɧɬɟɡɭ P. agglomerans 8490 ɚɭɤɫɢɧɿɜ, ɡɨɤɪɟɦɚ ɿɧɞɨɥɿɥ-3-ɨɰɬɨɜɨʀ ɤɢɫɥɨɬɢ (ȱɈɄ), ɣɦɨɜɿɪɧɨ, 
ɩɨɜ'ɹɡɚɧɢɣ ɡɿ ɡɞɚɬɧɿɫɬɸ ɞɚɧɨɝɨ ɜɢɞɭ ɤɨɥɨɧɿɡɭɜɚɬɢ ɜɫɿ ɤɨɦɩɨɧɟɧɬɢ ɮɿɥɨɫɮɟɪɢ, ɨɤɿɥɶɤɢ ɜɡɚєɦɨɞɿɹ ɡ 
ɪɨɫɥɢɧɨɸ, ɜ ɹɤɿɣ ɜɚɠɥɢɜɭ ɪɨɥɶ ɜɿɞɿɝɪɚє ɰɹ ɫɩɨɥɭɤɚ, ɯɚɪɚɤɬɟɪɧɚ ɨɫɨɛɥɢɜɿɫɬɶ ɣɨɝɨ ɛɿɨɥɨɝɿʀ Д5Ж. 
Ⱥɧɚɥɨɝɿɱɧɚ ɡɚɤɨɧɨɦɿɪɧɿɫɬɶ ɜɫɬɚɧɨɜɥɟɧɚ ɧɚɦɢ ɿ ɞɥɹ ɩɨɥɿɮɚɝɚ C. flaccumfaciens pv. flaccumfaciens. 
Ɂɨɤɪɟɦɚ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ 90% ɜɿɞ ɫɭɦɚɪɧɨɝɨ ɩɭɥɭ ɫɢɧɬɟɡɨɜɚɧɢɯ ɞɚɧɢɦ ɲɬɚɦɨɦ ɚɭɤɫɢɧɿɜ 
ɫɬɚɧɨɜɢɬɶ ȱɈɄ, ɹɤɚ, ɹɤ ɜɿɞɦɿɱɚɥɨɫɹ ɪɚɧɿɲɟ, ɜɿɞɿɝɪɚє ɜɚɠɥɢɜɭ ɪɨɥɶ ɭ ɜɡɚєɦɨɞɿʀ ɪɨɫɥɢɧɚ-ɩɚɬɨɝɟɧ. Ɂ 
ɥɿɬɟɪɚɬɭɪɢ ɬɚɤɨɠ ɜɿɞɨɦɨ, ɳɨ ɫɢɧɬɟɡ ɚɭɤɫɢɧɿɜ R. solanacearum ɬɿɫɧɨ ɩɨɜ'ɹɡɚɧɢɣ ɡ 
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹɦ ɫɢɫɬɟɦɢ ɫɟɤɪɟɰɿʀ ȱȱȱ ɬɢɩɭ (TTSS). Ɂɨɤɪɟɦɚ ɪɟɝɭɥɹɬɨɪ HrpG, ɳɨ ɜɿɞɩɨɜɿɞɚє ɡɚ 
ɜɡɚєɦɨɞɿɸ ɡ ɪɨɫɥɢɧɨɸ ɬɚ ɚɤɬɢɜɭє ɤɚɫɤɚɞ ɪɟɚɤɰɿɣ TTSS, ɤɨɧɬɪɨɥɸє ɧɟ ɬɿɥɶɤɢ ɝɟɧɢ, ɜɿɞɩɨɜɿɞɚɥɶɧɿ 
ɡɚ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ TTSS, ɚ ɣ ɝɟɧɢ, ɳɨ ɤɨɞɭɸɬɶ ɿɧɲɿ ɮɚɤɬɨɪɢ ɜɿɪɭɥɟɧɬɧɨɫɬɿ TTSS-ɲɥɹɯɭ 
ɩɚɬɨɝɟɧɧɨɫɬɿ, ɜɤɥɸɱɚɸɱɢ ɝɟɧɢ ɤɨɧɬɪɨɥɸ ɫɢɧɬɟɡɭ ɮɿɬɨɝɨɪɦɨɧɿɜ. Ɍɨɦɭ, HrpG ɦɭɬɚɧɬɧɿ ɲɬɚɦɢ R. 

solanacearum ɦɚɣɠɟ ɧɟ ɡɞɚɬɧɿ ɫɢɧɬɟɡɭɜɚɬɢ ɚɭɤɫɢɧɢ Д5Ж. ɇɚɜɟɞɟɧɿ ɜɢɳɟ ɮɚɤɬɢ, ɧɚ ɧɚɲ ɩɨɝɥɹɞ, 
ɰɿɥɤɨɦ ɩɨɹɫɧɸɸɬɶ ɨɬɪɢɦɚɧɿ ɧɚɦɢ ɰɢɮɪɨɜɿ ɩɨɤɚɡɧɢɤɢ ɤɿɥɶɤɨɫɬɿ ɫɢɧɬɟɡɨɜɚɧɢɯ ɚɭɤɫɢɧɿɜ 
ɩɨɥɿɮɚɝɚɦɢ. ȼ ɪɟɡɭɥɶɬɚɬɿ ɞɨɫɥɿɞɠɟɧɧɹ ɰɢɬɨɤɿɧɿɧɨɜɨʀ ɚɤɬɢɜɧɨɫɬɿ ɲɬɚɦɿɜ ɧɚɦɢ ɩɨɤɚɡɚɧɨ, ɳɨ 
ɜɢɫɨɤɢɣ ɪɿɜɟɧɶ ɫɢɧɬɟɡɭ ɰɢɬɨɤɿɧɿɧɿɜ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɭ R. solanacearum 9049 (356,78 ɦɝ/ɝ ȺɋȻ) ɿ P. 

agglomerans 8490 (1913,51 ɦɝ/ɝ ȺɋȻ). Ɍɚɤɢɣ ɜɢɫɨɤɢɣ ɪɿɜɟɧɶ ɫɢɧɬɟɡɭ ɡɟɚɬɢɧ-ɪɢɛɨɡɢɞɭ ɲɬɚɦɨɦ P. 

agglomerans 8490, ɣɦɨɜɿɪɧɨ, ɩɨɜ'ɹɡɚɧɢɣ ɡ ɨɫɨɛɥɢɜɨɫɬɹɦɢ ɛɿɨɥɨɝɿʀ ɰɶɨɝɨ ɜɢɞɭ. ȼɿɞɨɦɨ, ɳɨ ɞɚɧɢɣ 
ɜɢɞ ɹɤ ɜ ɟɩɿɮɿɬɧɨɦɭ, ɬɚɤ ɿ ɜ ɟɧɞɨɮɿɬɧɨɦɭ ɫɬɚɧɿ є ɩɨɫɬɿɣɧɨɸ ɫɤɥɚɞɨɜɨɸ ɮɿɥɨɫɮɟɪɢ ɿ ɪɢɡɨɫɮɟɪɢ 
ɪɨɫɥɢɧ. Ɂɚɥɟɠɧɨ ɜɿɞ ɭɦɨɜ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɦɿɤɪɨɨɪɝɚɧɿɡɦ ɦɨɠɟ ɩɟɪɟɛɭɜɚɬɢ ɜ 
ɧɟɚɝɪɟɫɢɜɧɿɣ ɚɛɨ ɧɚɜɩɚɤɢ – ɩɚɬɨɝɟɧɧɿɣ ɞɥɹ ɪɨɫɥɢɧ ɮɨɪɦɿ Д1Ж. Ʉɪɿɦ ɬɨɝɨ, ɹɤ ɿ ɭ ɜɢɩɚɞɤɭ 
ɩɭɯɥɢɧɿɧɞɭɤɭɸɱɢɯ ɜɢɞɿɜ, ɭ ɩɪɟɞɫɬɚɜɧɢɤɿɜ ɜɢɞɿɜ P. agglomerans ɿ R. solanacearum ɝɟɧɢ trm/tzs, 

ɜɿɞɩɨɜɿɞɚɥɶɧɿ ɡɚ ɫɢɧɬɟɡ ɰɢɬɨɤɿɧɿɧɿɜ ɬɚ ɚɭɤɫɢɧɿɜ, ɥɨɤɚɥɿɡɨɜɚɧɿ ɜ ɩɥɚɡɦɿɞɚɯ, ɚ ɡɧɚɱɢɬɶ ɿ ɤɿɥɶɤɿɫɬɶ ʀɯ 
ɤɨɩɿɣ ɡɧɚɱɧɨ ɛɿɥɶɲɚ ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɜɢɞɚɦɢ, ɳɨ ɦɚɸɬɶ ɝɟɧɨɦɧɟ ɪɨɡɬɚɲɭɜɚɧɧɹ ɚɧɚɥɨɝɿɱɧɢɯ ɝɟɧɿɜ 
Д4Ж. ɇɚɬɨɦɿɫɬɶ, ɪɟɲɬɚ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɲɬɚɦɿɜ ɦɚɸɬɶ ɞɟɳɨ ɧɢɠɱɿ, ɩɨɪɿɜɧɹɧɨ ɿɡ ɡɚɡɧɚɱɟɧɢɦɢ ɜɢɳɟ 
ɲɬɚɦɚɦɢ, ɪɿɜɧɿ ɫɢɧɬɟɡɭ ɟɤɡɨɝɟɧɧɢɯ ɰɢɬɨɤɿɧɿɜ (ɜɿɞ 194,00 ɞɨ 50,81 ɦɝ/ɝ ȺɋȻ). ȼɢɫɧɨɜɤɢ. ɋɢɧɬɟɡ 
ɩɨɡɚɤɥɿɬɢɧɧɢɯ ɝɨɪɦɨɧɿɜ-ɿɧɞɭɤɬɨɪɿɜ ɪɨɫɬɭ ɿ ɪɨɡɜɢɬɤɭ ɪɨɫɥɢɧ ɩɚɬɨɝɟɧɧɢɦɢ ɞɥɹ ɫɨʀ ɛɚɤɬɟɪɿɹɦɢ 
ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɤɨɪɟɥɸє ɿɡ ʀɯ ɛɿɨɥɨɝɿєɸ ɬɚ ɚɫɩɟɤɬɚɦɢ ɜɡɚєɦɨɞɿʀ ɡ ɪɨɫɥɢɧɨɸ-ɝɨɫɩɨɞɚɪɟɦ. 
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EFFECT OF LACTOBACILLUS PLANTARUM ON PHYTOPATHOGENS AND PLANT 

GROWTH 
 

Treatments with Lactobacillus plantarum can be recommended for the protection of plants against 

crown gall and soft rot (caused by Agrobacterium tumefaciens and Erwinia carotovora, 

respectively). Soaking of seeds in cell free suspensions of lactobacilli as well as in bacterial 

suspensions of Lactobacillus increased germination of tomatoes in 12-16%, treatment of wheat 

seeds with 1% of bacterial suspensions -  in 20,0 - 36,0%. Mean lenght of wheat seedling roots 

increased in 9,0 - 22,4%, mean hight of the wheat plants - in 19,2 - 28,0%. Further studies of L. 

plantarum and their metabolites for possible application in organic agriculture are needed. 

 

First evidences of succesful treatments of plants and soil with lactobacilli had been described in 

1980s (Visser et al. 1986; Higa and Kinjo 1989) but till now there are few publications on this topic 

in scientific literature. Our investigations during last several years have shown the high potential of 

application of lactic acid bacteria for organic agriculture (Limanska et al., 2013).  

The aim of our investigation was to study the antagonistic and stimulation activity of 31 

Lactobacillus plantarum strains.  

Methods. Lactobacilli were grown overnight on MRS medium at 37°C (de Man et al., 1960) and 

phytopathogens Agrobacterium, Ralstonia and Erwinia - on LB medium at 28°C (Bertani, 1952). 

The prevention of crown gall infection was studied by wounding kalanchoe and tomato plants and 

carrot explants with a mixture "phytopathogen:lactobacilli" in 1:1 ratio. The effect on Ralstonia was 

studied by soaking roots of tomato seedlings in a "phytopathogen:lactobacilli" mixture. Inhibition 

of erwinias was revealed on carrot explants. To study the stimulation of plant growth, wheat and 

tomatoes seeds were used. Wheat grains were soaked in 1% of overnight suspension of L. 

plantarum for 1 hour and after - put in Petry's dishes or planted in pot soil under the greenhouse 

conditions. After 5 days, germination, mean lenghts of the plants and their roots were evaluated. 

The effects of Lactobacillus cell suspension and their cell-free cultural liquid were compared on 

tomato plants. In this case, cells washed three times from the cultural liquid and diluted in sterile 

distillated water till the initial concentration of the overnight suspensions were used as a control. 

Results and Discussion. All tested strains of L. plantarum showed antagonistic activity against 

soft rot (Erwinia carotovora), crown gall (Agrobacterium tumefaciens) and wilt (Ralstoni 

solanacearum) agents on the nutritional medium. In vivo lactobacilli supressed crown gall infection 

in kalanchoe plants in 86,7% to 100%, and in 32,0% to 100%  - in carrot explants. It was the effect 

of low pH of cultural liquid that explained the antagonistic properties of the investigated strains of 

L. plantarum. The majority of L. plantarum strains (33,3% ɿ 53,3%) caused the inhibition of soft rot 

agent at average and high level. Opposite, wilt agent was more resistant to lactobacilli. The majority 

of Lactobacillus strains – 80% - exhibited the low level of Ralstonia solanacearum inhibition. Thus, 

the antagonistic activity against different phytopathogens was the strain-specific capability. 

Application of L. plantarum can be recommended for the protection of plants against crown gall 

and soft rot, but not against bacterial wilt. 

Treatment of wheat seeds with L. plantarum 1% suspensions resulted in increasing of the mean 

lenght of seedling roots in 9,0 - 22,4%, and mean hight of the wheat plants - in 19,2 - 28,0%. 

Germination was also improved - in 20,0 - 36,0% in vitro in Petry's dishes and in 24,0 - 36,0% in 

pot soil. Cell free liquid of overnight Lactobacillus cultures increased the germination of tomato 

seeds almost the same well as bacterial suspensions did (12% and 16%, respectively). This means 
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that the metabolites of lactobacilli also have the positive effect on plant germination. The further 

study of L. plantarum metabolites and their possible application in organic agriculture is needed.  

The possible reason why lactobacilli are not so widely used in organic agriculture as they could 

be used - is their strong dependence on rich nutrient media. That's why their rate of survival in soil 

and on epiphytic surfaces remains questionable.  Our investigations have shown that bacteria 

Lactobacillus plantarum could survive on the surfaces of test plants (tomatoes, kalanchoe, grape) at 

least for one month (Korotaieva et al., 2015). Studies of Hoda et al. (2011) on tomatoes under the 

field conditions and our experiments on tomatoes and kalanchoe in a greenhouse showed 2-3 

months of survival of lactobacilli in soil (unpublished data). So, these terms are sufficient for 

application of biological preparation - plants and/or soil should be treated with bacterial suspensions 

several times during the season. The next question which can throw some doubts - the success of 

competition with other representatives of plant microbiota with higher rates of multiplication under 

the limited nutritional conditions. Our investigations have shown the complete eradication of the 

phytopathogen Agrobacterium tumefaciens C58 from the surfaces of test plants on the third day of 

the experiment in case when a mixture of L. plantarum and agrobacteria were applied (Korotaieva 

et al., 2015). Lactobacilli are not so popular biocontrol and biostimulation agents as Pseudomonas 

and Bacillus yet - but these lactic acid bacteria have a very important advantage which no other 

microorganisms have: they possess GRAS status (Generally Recognized As Safe) which means that 

are absolutely safe to human and animals. That's why lactobacilli without any doubts can be used in 

organic agriculture.  

Conclusion. L. plantarum are the perspective microorganisms for plant growth stimulation and 

protection against phytopathogens.  Further studies of L. plantarum and their metabolites for 

possible application in organic agriculture are needed. 
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Ʌɭɤɚɲіɜ Ɉ.ə., ȼіɧɹɪɫɶɤɚ Ƚ.Ȼ. 
Ɍɟɪɧɨɩɿɥɶɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɩɟɞɚɝɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ƚɧɚɬɸɤɚ, 
Ɍɟɪɧɨɩɿɥɶ, ɍɤɪɚʀɧɚ 

 

ɈɌРɂɆȺɇɇə ɌȺ ȻȱɈɅɈȽȱɑɇȺ ȺКɌɂȼɇȱɋɌɖ ɋȿɅȿɇɆȿɌȺɅɅȱɉȱȾɇɂɏ 
ɉРȿɉȺРȺɌȱȼ ȱɁ CHLORELLA VULGARIS BIEJ. 

 
By incubation unicellular alga Chlorella vulgaris Biej. in aquaculture with sodium selenite and 

chrome (III) chloride and sodium selenite and zinc sulfate received and allocated stable lipid and 

seleniumchromlipid substance and seleniumzinklipid substance and studied their effects on 

oxidative status in healthy rats experiment. Putting substances at a in healthy rats every day for 14 

days suppressed prooxidative processes activated antioxidant status by glutation system in 

experimental animals in the liver and in blood serum. 

 

ȼɫɬɭɩ. Ɉɞɧɿєɸ ɡ ɨɫɧɨɜɧɢɯ ɩɟɪɟɞɭɦɨɜ ɩɿɞɜɢɳɟɧɧɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɬɜɚɪɢɧ є ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɩɪɟɩɚɪɚɬɿɜ ɞɥɹ ɫɬɢɦɭɥɹɰɿʀ ɨɛɦɿɧɭ ɪɟɱɨɜɢɧ Д1Ж. ɋɟɪɟɞ ɧɢɯ ɜɟɥɢɤɚ ɭɜɚɝɚ ɩɪɢɞɿɥɹєɬɶɫɹ 
ɚɧɬɢɨɤɫɢɞɚɧɬɚɦ, ɡɨɤɪɟɦɚ ɫɩɨɥɭɤɚɦ ɫɟɥɟɧɭ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɩɨɫɢɥɟɧɧɹ ɿɦɭɧɧɨʀ 
ɪɟɚɤɬɢɜɧɨɫɬɿ ɿ ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɝɨ ɡɚɯɢɫɬɭ ɨɪɝɚɧɿɡɦɭ.  

Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ ɨɞɧɨɤɥɿɬɢɧɧɿ ɜɨɞɨɪɨɫɬɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɹɤ ɞɠɟɪɟɥɨ ɯɚɪɱɨɜɨɝɨ ɫɟɥɟɧɭ 
ɞɥɹ ɥɸɞɢɧɢ ɬɚ ɹɤ ɤɨɪɦɨɜɿ ɞɨɛɚɜɤɢ ɭ ɬɜɚɪɢɧɧɢɰɬɜɿ, ɹɤɿ ɦɿɫɬɹɬɶ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɿ ɪɟɱɨɜɢɧɢ, 
ɭɬɜɨɪɟɧɿ ɡɚ ɪɚɯɭɧɨɤ ɜɧɭɬɪɿɲɧɶɨɤɥɿɬɢɧɧɨɝɨ ɛɿɨɫɢɧɬɟɡɭ, ɬɚ ɦɨɠɭɬɶ ɩɨɝɥɢɧɚɬɢ ɿ ɧɚɤɨɩɢɱɭɜɚɬɢ 
ɟɤɡɨɝɟɧɧɿ ɦɿɤɪɨɟɥɟɦɟɧɬɢ, ɜɤɥɸɱɚɸɱɢ ʀɯ ɞɨ ɫɤɥɚɞɭ, ɧɚɫɚɦɩɟɪɟɞ, ɩɿɝɦɟɧɬɿɜ, ɛɿɥɤɿɜ ɿ ɥɿɩɿɞɿɜ Д5]. 

ȼɢɤɨɪɢɫɬɨɜɭɜɚɧɿ ɧɢɧɿ ɫɟɥɟɧɜɦɿɫɧɿ ɩɪɟɩɚɪɚɬɢ ɜɨɞɨɪɨɫɬɟɜɨɝɨ ɩɨɯɨɞɠɟɧɧɹ («ɋɟɥɟɧ-

ɋɩɿɪɭɥɿɧɚ», «ȼɿɬɚɫɟɥɟɧ», «Ƀɨɞɨɫɟɥɟɧ», «Ʉɚɪɞɢɤɨɪɞ», «ɇɚɬɭɪ-Ɇɿɧ», «ɇɭɬɪɿɤɨɧ-ɋɟɥɟɧ», 
«ɋɚɧɚɬɭɪ ɋɩɿɪɭ-ɋɟɥɟɧ», «ɋɟɥɟɧ Ⱥɥɶɝɚ ɉɥɸɫ», «ɋɩɿɪɭɥɟɤɫ+ɫɟɥɟɧ») ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ 
ɡɦɿɧɧɢɦ ɜɦɿɫɬɨɦ ɫɟɥɟɧɭ ɬɚ ɣɨɧɿɜ ɦɟɬɚɥɿɜ, ɚ ɨɫɤɿɥɶɤɢ ɧɟ є ɨɱɢɳɟɧɢɦɢ, ɬɨ ɦɨɠɭɬɶ ɦɿɫɬɢɬɢ 
ɦɟɬɚɛɨɥɿɬɢ ɡ ɚɥɟɪɝɟɧɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ [9]. 

Ⱦɨɫɢɬɶ ɞɨɛɪɟ ɡɚɪɟɤɨɦɟɧɞɭɜɚɥɢ ɫɟɛɟ ɩɪɟɩɚɪɚɬɢ ɡ ɯɥɨɪɟɥɢ, ɹɤɚ є ɧɟ ɬɿɥɶɤɢ ɞɠɟɪɟɥɨɦ 
ɛɿɨɥɨɝɿɱɧɨ ɞɨɫɬɭɩɧɨɝɨ ɯɥɨɪɨɮɿɥɭ, ɧɢɡɤɢ ɜɿɬɚɦɿɧɿɜ, ɚɦɿɧɨɤɢɫɥɨɬ ɬɨɳɨ, ɚ ɣ ɠɢɪɧɢɯ ɤɢɫɥɨɬ, ɳɨ 
ɜɨɥɨɞɿɸɬɶ ɚɧɬɢɬɨɤɫɢɱɧɢɦ [7] ɱɢ ɚɧɬɢɫɤɥɟɪɨɬɢɱɧɢɦ ɟɮɟɤɬɚɦɢ [6, 8]. ɓɨɞɨ ɛɿɨɥɨɝɿɱɧɨʀ 
ɚɞɟɤɜɚɬɧɨɫɬɿ ɬɚ ɦɟɯɚɧɿɡɦɭ ɞɿʀ ɫɟɥɟɧɜɨɞɨɪɨɫɬɟɜɢɯ ɫɭɛɫɬɚɧɰɿɣ ɡ ɯɥɨɪɟɥɢ, ɬɨ ɧɚɦɢ ɜ ɩɨɩɟɪɟɞɧɿɯ 
ɞɨɫɥɿɞɠɟɧɧɹɯ ɜɫɬɚɧɨɜɥɟɧɨ ɨɩɬɢɦɚɥɶɧɿ ɭɦɨɜɢ ɧɚɤɨɩɢɱɟɧɧɹ ɫɟɥɟɧɭ ɬɚ ɰɢɧɤɭ ɤɥɿɬɢɧɚɦɢ 
ɯɥɨɪɟɥɢ ɜ ɚɤɜɚɤɭɥɶɬɭɪɿ ɡ ɛɿɨɥɨɝɿɱɧɨ ɚɞɟɤɜɚɬɧɢɦ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɛɿɨɞɨɛɚɜɨɤ ɜɦɿɫɬɨɦ ɫɟɥɟɧɭ, 
ɰɢɧɤɭ ɬɚ ɫɤɥɚɞɨɦ ɥɿɩɿɞɿɜ Д2Ж.  

Ɍɨɦɭ ɦɟɬɨɸ ɞɨɫɥіɞɠɟɧɧɹ ɛɭɥɨ ɨɬɪɢɦɚɧɧɹ ɡ Chlorella vulgaris ɜ ɚɤɜɚɤɭɥɶɬɭɪɿ ɨɱɢɳɟɧɨʀ 
ɫɟɥɟɧɦɟɬɚɥɥɿɩɿɞɧɨʀ ɫɭɛɫɬɚɧɰɿʀ ɿ ɜɢɜɱɟɧɧɹ ʀʀ ɜɩɥɢɜɭ ɧɚ ɨɤɫɢɞɚɬɢɜɧɢɣ ɫɬɚɬɭɫ ɡɞɨɪɨɜɢɯ ɳɭɪɿɜ ɜ 
ɟɤɫɩɟɪɢɦɟɧɬɿ.  

Ɇɚɬɟɪіɚɥɢ і ɦɟɬɨɞɢ ɞɨɫɥіɞɠɟɧɶ. ȱɡ Chlorella vulgaris Beij. ɜ ɭɦɨɜɚɯ ɤɭɥɶɬɢɜɭɜɚɧɧɹ (7 ɞɿɛ) 
ɧɚ ɫɟɪɟɞɨɜɢɳɿ Ɏɿɬɰɞɠɟɪɚɥɶɞɚ ɜ ɦɨɞɢɮɿɤɚɰɿʀ ɐɟɧɞɟɪɚ ɿ Ƚɨɪɯɟɦɚ №11 ɩɪɢ 22-25

0ɋ ɿ ɨɫɜɿɬɥɟɧɧɿ 
2500 ɥɤ 16/8 ɝɨɞ ɡ ɧɚɬɪɿɣ ɫɟɥɟɧɿɬɨɦ 10,0 ɦɝ Se(IV)/ɞɦ3

 ɬɚ 5,0 ɦɝ Zn
2+/ɞɦ3

 ɚɛɨ 5,0 ɦɝ Cr
3+/ɞɦ3

 

ɜɢɞɿɥɟɧɨ ɲɥɹɯɨɦ ɟɤɫɬɪɚɝɭɜɚɧɧɹ ɫɭɦɿɲɲɸ ɯɥɨɪɨɮɨɪɦ:ɦɟɬɚɧɨɥ (2:1) ɡ ɧɚɫɬɭɩɧɢɦ ɬɪɢɪɚɡɨɜɢɦ 
ɩɪɨɦɢɜɚɧɧɹɦ 1% ɪɨɡɱɢɧɨɦ Ʉɋl ɛɿɨɥɨɝɿɱɧɨ-ɚɤɬɢɜɧɿ ɫɟɥɟɧɰɢɧɤɥɿɩɿɞɧɢɣ ɬɚ ɫɟɥɟɧɯɪɨɦɥɿɩɿɞɧɢɣ 
ɤɨɦɩɥɟɤɫɢ. 

ɏɪɨɦɚɬɨɝɪɚɮɿɱɧɢɣ ɬɚ ɦɚɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɱɧɢɣ ɚɧɚɥɿɡ ɫɟɥɟɧɜɦɿɫɧɢɯ ɥɿɩɿɞɿɜ ɡ 
Chlorella vulgaris [4Ж ɩɨɤɚɡɚɜ, ɳɨ ɫɟɥɟɧ ɿ ɰɢɧɤ ɩɪɢɫɭɬɧɿ ɜ ɭɫɿɯ ɮɪɚɤɰɿɹɯ ɥɿɩɿɞɿɜ ɿ ɡɜ’ɹɡɭɸɬɶɫɹ ɡ 
ɧɢɦɢ ɦɿɰɧɨ, ɨɫɤɿɥɶɤɢ ɜ ɪɟɡɭɥɶɬɚɬɿ ɩɪɨɰɟɞɭɪɢ ɜɢɞɿɥɟɧɧɹ ɜ ʀɯ ɫɤɥɚɞɿ ɡɚɥɢɲɚєɬɶɫɹ ɞɨɫɬɚɬɧɶɨ 
ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɰɢɯ ɦɿɤɪɨɟɥɟɦɟɧɬɿɜ, ɳɨ ɞɨɡɜɨɥɹє ɜɜɚɠɚɬɢ ɜɢɞɿɥɟɧɢɣ ɤɨɦɩɥɟɤɫ 
ɡɛɚɥɚɧɫɨɜɚɧɢɦ ɡɚ ɫɤɥɚɞɨɦ ɬɚ ɮɿɡɿɨɥɨɝɿɱɧɨ ɚɞɟɤɜɚɬɧɢɦ. 
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Рɟɡɭɥɶɬɚɬɢ ɞɨɫɥіɞɠɟɧɶ. ɉɪɢ ɜɜɟɞɟɧɧɿ ɜ ɨɪɝɚɧɿɡɦ ɡɞɨɪɨɜɢɯ ɳɭɪɿɜ ɹɤ ɫɟɥɟɧɰɢɧɤɥɿɩɿɞɧɨɝɨ 
(ɪɨɡɱɢɧɟɧɢɣ ɜ 1% ɜɨɞɧɨɦɭ ɪɨɡɱɢɧɿ ɤɪɨɯɦɚɥɸ, 1 ɦɥ ɹɤɨɝɨ ɦɿɫɬɢɜ 0,4 ɦɤɝ ɫɟɥɟɧɭ, 2,5 ɦɤɝ 
ɰɢɧɤɭ ɿ 0,5 ɦɝ ɥɿɩɿɞɿɜ), ɬɚɤ ɿ ɫɟɥɟɧɯɪɨɦɥɿɩɿɞɧɨɝɨ (ɪɨɡɱɢɧɟɧɢɣ ɜ 1% ɜɨɞɧɨɦɭ ɪɨɡɱɢɧɿ 
ɤɪɨɯɦɚɥɸ,1 ɦɥ ɹɤɨɝɨ ɦɿɫɬɢɜ 1,85 ɦɤɝ ɫɟɥɟɧɭ, 1,1 ɦɤɝ ɯɪɨɦɭ ɿ 0,5 ɦɝ ɥɿɩɿɞɿɜ) ɤɨɦɩɥɟɤɫɿɜ 
ɜɩɪɨɞɨɜɠ 14 ɞɿɛ ɩɪɢɝɧɿɱɭɜɚɥɢɫɹ ɩɪɨɨɤɫɢɞɚɧɬɧɿ ɩɪɨɰɟɫɢ ɬɚ ɚɤɬɢɜɿɡɭɜɚɜɫɹ ɚɧɬɢɨɤɫɢɞɚɧɬɧɢɣ 
ɫɬɚɬɭɫ ɨɪɝɚɧɿɡɦɭ ɬɜɚɪɢɧ Д3, 4Ж, ɧɚɫɚɦɩɟɪɟɞ, ɡɚ ɪɚɯɭɧɨɤ, ɡɪɨɫɬɚɧɧɹ ɜɦɿɫɬɭ ɜɿɞɧɨɜɥɟɧɨɝɨ 
ɝɥɭɬɚɬɿɨɧɭ ɡɚ ɡɧɢɠɟɧɧɹ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɪɨɥɿ ɤɚɬɚɥɚɡɢ, ɳɨ ɜɢɹɜɥɟɧɨ ɭ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ 
ɬɜɚɪɢɧ ɹɤ ɜ ɩɟɱɿɧɰɿ, ɬɚɤ ɿ ɜ ɫɢɪɨɜɚɬɰɿ ɤɪɨɜɿ ɬɜɚɪɢɧ (ɬɚɛɥ.). 

Ɍɚɛɥɢɰɹ 

Ⱥɧɬɢɨɤɫɢɞɚɧɬɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɫɟɥɟɧɦɟɬɚɥɥɿɩɿɞɧɢɯ ɤɨɦɩɥɟɤɫɿɜ ɿɡ Chlorella vulgaris 

ɉɨɤɚɡɧɢɤɢ 

ɍɦɨɜɢ ɞɨɫɥɿɞɭ 

Ⱦɿɹ Se(IV)+Zn
2+

 Ⱦɿɹ Se(IV)+Cr
3+

 

ɤɨɧɬɪɨɥɶ 
ɥɿɩɿɞɧɢɣ 
ɤɨɦɩɥɟɤɫ 

ɫɟɥɟɧɰɢɧɤ-

ɥɿɩɿɞɧɢɣ 
ɤɨɦɩɥɟɤɫ 

ɤɨɧɬɪɨɥɶ 
ɥɿɩɿɞɧɢɣ 
ɤɨɦɩɥɟɤɫ 

ɫɟɥɟɧɯɪɨɦ- 

ɥɿɩɿɞɧɢɣ 
ɤɨɦɩɥɟɤɫ 

ɋɢɪɨɜɚɬɤɚ ɤɪɨɜɿ 
ɌȻɄ-

ɚɤɬɢɜɧɿ 
ɩɪɨɞɭɤɬɢ, 

ɦɤɦɨɥɶ/ɞɦ3
 

18,99±1,63 19,28±1,12 14,57±0,32* 56,42±0,97 43,19±0,44* 30,07±0,10* 

Ʉɚɬɚɥɚɡɚ, 

ɦɤɚɬ/ɞɦ3
 

0,15±0,01 0,18±0,01 0,22±0,01* 2,23±0,41 3,41±0,12* 5,81±0,16* 

ȼɿɞɧɨɜɥɟ-

ɧɢɣ 
ɝɥɭɬɚɬɿɨɧ, 
ɦɦɨɥɶ/ɞɦ3

 

0,27±0,01 0,44±0,03* 0,71±0,03* 0,66±0,21 0,91±0,23* 1,68±0,36* 

ɉɟɱɿɧɤɚ 

ɌȻɄ-

ɚɤɬɢɜɧɿ 
ɩɪɨɞɭɤɬɢ, 

ɦɤɦɨɥɶ/ɤɝ 

84,40±5,83 92,95±5,43 91,88±8,22 59,85±0,60 52,99±1,21* 50,21±0,13* 

Ʉɚɬɚɥɚɡɚ, 

ɦɤɚɬ/ɤɝ 0,25±0,002 0,27±0,002* 0,28±0,001* 1,37±0,30 1,00±0,72 0,85±0,23 

ȼɿɞɧɨɜɥɟ-

ɧɢɣ 
ɝɥɭɬɚɬɿɨɧ, 

ɦɦɨɥɶ/ɤɝ 

0,63±0,06 0,92±0,02* 1,06±0,02* 1,62±2,33 1,80±4,91* 3,33±8,68* 

ɉɪɢɦɿɬɤɚ: * – ɪ<0,05 ɡɚ Э-ɤɪɢɬɟɪɿєɦ ɋɬɶɸɞɟɧɬɚ ɳɨɞɨ ɤɨɧɬɪɨɥɸ. 
 

ɉɪɨɜɟɞɟɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɞɨɡɜɨɥɢɥɢ ɜɿɞɡɧɚɱɢɬɢ ɩɨɡɢɬɢɜɧɢɣ ɜɩɥɢɜ ɫɟɥɟɧɰɢɧɤɥɿɩɿɞɧɨɝɨ ɬɚ 
ɫɟɥɟɧɯɪɨɦɥɿɩɿɞɧɨɝɨ ɤɨɦɩɥɟɤɫɿɜ ɡ ɯɥɨɪɟɥɢ ɧɚ ɦɟɬɚɛɨɥɿɱɧɿ ɩɪɨɰɟɫɢ ɭ ɡɞɨɪɨɜɨɦɭ ɨɪɝɚɧɿɡɦɿ ɬɚ ɜɿɞɤɪɢɥɢ 
ɩɟɪɫɩɟɤɬɢɜɭ ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɹ ɹɤ ɚɧɬɢɨɤɫɢɞɚɧɬɿɜ ɬɚ ɚɧɬɢɝɿɩɨɤɫɚɧɬɿɜ. 

ȼɢɫɧɨɜɤɢ. Ɋɨɡɝɥɹɧɭɬɨ ɩɪɢɧɰɢɩɢ ɟɮɟɤɬɢɜɧɨɝɨ ɨɬɪɢɦɚɧɧɹ ɜ ɤɭɥɶɬɭɪɿ ɦɿɤɪɨɜɨɞɨɪɨɫɬɟɣ 
ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ ɪɟɱɨɜɢɧ, ɧɚ ɨɫɧɨɜɿ ɹɤɢɯ ɪɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨɝɿʀ ɪɟɝɭɥɸɜɚɧɧɹ 
ɧɚɤɨɩɢɱɟɧɧɹ ɯɥɨɪɟɥɨɸ ɥɿɩɿɞɿɜ – ɫɟɥɟɧɰɢɧɤɥɿɩɿɞɧɨʀ ɿ ɫɟɥɟɧɯɪɨɦɥɿɩɿɞɧɨʀ ɫɭɛɫɬɚɧɰɿɣ, ɹɤɿ 
ɩɿɞɬɜɟɪɞɢɥɢ ɩɨɡɢɬɢɜɧɢɣ ɜɩɥɢɜ ɧɚ ɦɟɬɚɛɨɥɿɱɧɿ ɩɪɨɰɟɫɢ ɭ ɡɞɨɪɨɜɨɦɭ ɨɪɝɚɧɿɡɦɿ ɬɚ ɜɿɞɤɪɢɥɢ ɩɟɪɫɩɟɤɬɢɜɭ 
ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɹ ɹɤ ɚɧɬɢɨɤɫɢɞɚɧɬɿɜ ɬɚ ɚɧɬɢɝɿɩɨɤɫɚɧɬɿɜ. 
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HEAVY METALS UPTAKE BY HAIRY ROOTS CULTURES  

OF CONVOLVULUS TRICOLOR (CONVOLVULACEAE) 
 

Several clones of hairy roots of Convolvulus tricolor (Convolvulaceae) were obtained and their 

ability to phytoextraction of some heavy metals ions from the nutrient medium was assessed. The 

study was conducted by cultivation of hairy roots biomass in the nutrient media with addition of 20 

mg/l of Cr
6+

, Ni
2+

and Pb
2+

 ions. The heavy metals concentration in the dried root tissues was 

determined by atomic flame spectroscopy.  It was found that transgenic roots can absorb these ions 

in significant quantities - the concentration of heavy metals in the root mass was (mkg/g dry 

weight): for Chromium - 3942 ± 728; Nickel - 2062 ± 512, Lead - 2983 ± 125. Our resulsts 

demonstrate that C.tricolor can be considered as a perspective candidate for the futher 

phytoremediation studies. 

 

Introduction 
The problem of water pollution by various organic and inorganic pollutants as a result of human 

activities remains very important. One of the ways of water purification is phytoremediation 

(technologies that use the plants for cleaning up) including one of the phytoremediation processes - 

rhizoextraction (uptake and concentration of toxic substances from the environment into the root 

biomass). In addition, roots may excrete some substances which are capable to interact by chemical 

or enzymatic way with some organic pollutants neutralizing them. 

Nowdays, the phytoremediation ability of different plants species is investigating rather active. 

The attempts are made to create transgenic plants and in vitro cultures with improved 

phytoremediation qualities. An important branch of these investigations is the creation and studying 

of root cultures, including transgenic (so-called hairy) roots, the advantages of which are a fast 

hormone-independent growth and an active branching, which leads to a significant increasing of 

root mass and surface [1]. 

Convolvulus (Convolvulaceae) is a genus of about 200 species of flowering plants. Some of the 

representatives are used as ornamental plants, and C. tricolor (dwarf morning-glory) is among them. 

The good capability of shoots to accumulate of heavy metals (cadmium, chromium and copper) has 

been stated for at least one of the species of the genus, C.arvensis [2]. It draws attention to the 

genus from the point of view of their phytoaccumulation potential.   

The aim 
The aim of this study is the creation of the hairy roots of C.tricolor and assessing of their heavy 

metals phytoextraction ability. 

Metodology 
Cotyledonary leaves and internodes of aseptic seedlings of C.tricolor were used as explants in 

the transformation experiments. Agrobacterium rhizogenes strain A4 was used for genetic 

transformation. The explants were cut into fragments of the size of about 1 cm, incubated in the 

bacterial suspension for 2-2,5 hours, transferred on to the hormone-free agar-solidified MS [3] 

medium and cultivated at 22
0
C and 16-hour photoperiod for 24 hours. After that the cultured 

explants were washed in sterile distilled water, dried on filter paper and cultured on the agar-

solidified MS medium containing 400 mg/l cefotaxime for Agrobacterium elimination until the 

roots appeared with subculturing every 2-3 weeks. The induced roots were grown on MS medium 

containing cefotaxime, concentration of which was gradually decreased to zero in the course of 

cultivation.  
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To confirm the transgenic nature of the obtained hairy roots culture PCR of genomic DNA with 

primers specific to rolB gene was used. 

To study the heavy metals extraction capacity of the obtained roots, they were cultured within 8 

days in the liquid nutrient media MS, supplemented with 30 g/l sucrose, with the addition of 

corresponding heavy metals salts (Lead(II)  and Nickel (II) nitrates and Potassium dichromate). The 

final concentration of the metal ions in the media was 20 mg/l. Then the roots were dried and heavy 

metals content in them was measured. 

Results 
Several clones of transgenic roots were obtained and their transgenic nature was confirmed by 

PCR. It was stated that cotyledonary leaves explants are the much more suitable for genetic 

transformation than hypocotyl ones: the transgenic roots formed at the 25,7% of cotyledonary 

leaves explants and at the 8.4% of hypocotyl ones only. 

The obtained root clones are successfully maintained in the in vitro conditions for a long time 

(to date - over a year), they actively grow on nutrient medium MS with a half macronutrient salt 

concentration, supplemented with 30 g/l sucrose. 

The study the growth characteristics of root cultures in the presence of heavy metals ions 

showed that in the presence of Nickel and Chromium ions  the roots stop their growing, while the 

presence of Lead slows down the growth of roots only. During the 8 days of cultivation the wet 

weight of control roots was increased by 3,3-4 times, while the weight of roots cultivated in the 

media containing Lead ions - by 1,4-1,7 times only. 

The investigation of heavy metals phytoextraction abilities demonstrated that studied transgenic 

roots can absorb heavy metals ions in significant quantities - the concentration of heavy metals in 

the root biomass was (mkg/g dry weight): for Chromium - 3942 ± 728; Nickel - 2062 ± 512, Lead - 

2983 ± 125. AХЭСШЮРС ЭСОsО ЯКХЮОs НШЧ’Э rОКМС ЭСО ЯКХЮОs ШП СОКЯв ЦОЭКХs КЛsШrЩЭТШЧ ШП ЭСО sШЦО 
known plant species-hyperaccumulators, but they are high enough to stimulate further 

investigations of phytoremediation abilities of in vitro cultures of C.tricolor and other species of 

Convolvulus genus. 

Conclusions 
Our results demonstrate that C.tricolor can be considered as a perspective candidate for the 

futher phytoremediation studies. 
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Ⱥɫɨɰɿɚɰɿɹ "Ȼɿɨɤɨɧɜɟɪɫɿɹ", ȱɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤ, ɍɤɪɚʀɧɚ 

 

ȼɉɅɂȼ ɈРȽȺɇȱɑɇɂɏ ȾɈȻРɂȼ ɇɈȼɈȽɈ ɉɈКɈɅȱɇɇə "ȻȱɈɉРɈɎȿРɆ" ɇȺ 
ȻȱɈɅɈȽȱɑɇɍ ȼɅȺɋɌɂȼȱɋɌɖ ҐРɍɇɌȱȼ 

 
The results of research on the Influence of organic fertilizer "Bioproferm" the biological properties 

of the soil. 

 
Ɉɞɧɢɦ ɿɡ ɩɨɤɚɡɧɢɤɿɜ ɪɨɞɸɱɨɫɬɿ ʉɪɭɧɬɭ є ɣɨɝɨ ɛɿɨɥɨɝɿɱɧɚ ɚɤɬɢɜɧɿɫɬɶ, ɹɤɚ ɜɢɡɧɚɱɚєɬɶɫɹ 

ɿɧɬɟɧɫɢɜɧɿɫɬɸ ɛɿɨɯɿɦɿɱɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ʉɪɭɧɬɨɜɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. Ɂ ɧɟɸ ɩɨɜ'ɹɡɚɧɿ ɩɪɨɰɟɫɢ 
ɫɢɧɬɟɡɭ ɬɚ ɪɨɡɤɥɚɞɭ ɝɭɦɭɫɭ, ɦɿɧɟɪɚɥɿɡɚɰɿɹ ɜɧɟɫɟɧɢɯ ɭ ʉɪɭɧɬ ɨɪɝɚɧɿɱɧɢɯ ɞɨɛɪɢɜ, ɩɨɠɢɜɧɨ-

ɤɨɪɟɧɟɜɢɯ ɪɟɲɬɨɤ, ɩɟɪɟɜɟɞɟɧɧɹ ɜɚɠɤɨɪɨɡɱɢɧɧɢɯ ɞɥɹ ɪɨɫɥɢɧ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɜ ɞɨɫɬɭɩɧɭ 
ɮɨɪɦɭ Д1Ж. 

ȼ ɿɫɧɭɸɱɢɯ ɫɢɫɬɟɦɚɯ ɡɟɦɥɟɪɨɛɫɬɜɚ ɛɿɨɥɨɝɿɱɧɚ ɫɭɬɶ ɜɢɧɢɤɧɟɧɧɹ ɪɨɞɸɱɨɫɬɿ ʉɪɭɧɬɿɜ, ɧɚ 
ɠɚɥɶ, ɩɪɚɤɬɢɱɧɨ ɧɟ ɛɟɪɟɬɶɫɹ ɞɨ ɭɜɚɝɢ. Ɇɿɠ ɬɢɦ, ɪɨɛɨɬɢ ɉ. Ʉɨɫɬɢɱɟɜɚ Д4Ж ɫɜɿɞɱɚɬɶ, ɳɨ 
ɭɬɜɨɪɟɧɧɹ ɪɨɞɸɱɨɝɨ ɲɚɪɭ ʉɪɭɧɬɭ є ɩɪɨɰɟɫɨɦ ɤɨɦɩɥɟɤɫɧɢɦ - ɨɞɧɨɱɚɫɧɨ ɝɟɨɥɨɝɿɱɧɢɦ ɿ 
ɛɿɨɥɨɝɿɱɧɢɦ. ɉ. Ʉɨɫɬɢɱɟɜ ɭ ɫɜɨʀɯ ɞɨɫɥɿɞɠɟɧɧɹɯ ɬɚɤɨɠ ɩɨɤɚɡɚɜ, ɹɤɟ ɡɧɚɱɟɧɧɹ ɦɚɸɬɶ ʉɪɭɧɬɨɜɿ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɭ ɮɨɪɦɭɜɚɧɧɿ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ ʉɪɭɧɬɿɜ, ɞɨɜɿɜɲɢ, ɳɨ ɜɨɧɢ ɧɟ ɬɿɥɶɤɢ 
ɪɨɡɤɥɚɞɚɸɬɶ ɪɨɫɥɢɧɧɿ ɪɟɲɬɤɢ, ɚ ɣ ɩɨɫɬɿɣɧɨ ɫɢɧɬɟɡɭɸɬɶ ɫɤɥɚɞɧɿ ɨɪɝɚɧɿɱɧɿ ɫɩɨɥɭɤɢ, ɜ ɬɨɦɭ 
ɱɢɫɥɿ ɣ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɿ ɪɟɱɨɜɢɧɢ, ɹɤɿ ɫɩɪɢɹɸɬɶ ɪɨɡɜɢɬɤɭ ɪɨɫɥɢɧ Д4Ж. 

ɉɪɨ ɧɚɞɡɜɢɱɚɣɧɨ ɜɚɠɥɢɜɟ ɡɧɚɱɟɧɧɹ ʉɪɭɧɬɨɜɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɭ ɮɨɪɦɭɜɚɧɧɿ ɪɨɞɸɱɨɫɬɿ 
ʉɪɭɧɬɿɜ ɬɚ ʀɯɧɿɣ ɜɩɥɢɜ ɧɚ ɪɨɡɜɢɬɨɤ ɪɨɫɥɢɧ ɫɜɿɞɱɚɬɶ ɩɪɚɰɿ ɛɚɝɚɬɶɨɯ ɩɨɤɨɥɿɧɶ ɦɿɤɪɨɛɿɨɥɨɝɿɜ, 
ɚɥɟ ɬɿɥɶɤɢ ɜ ɨɫɬɚɧɧɿ ɪɨɤɢ ɡ'ɹɜɢɥɢɫɶ ɮɭɧɞɚɦɟɧɬɚɥɶɧɿ ɪɨɡɪɨɛɤɢ, ɹɤɿ ɞɚɸɬɶ ɡɦɨɝɭ ɨɤɪɟɫɥɢɬɢ 
ɩɪɢɧɰɢɩɨɜɨ ɧɨɜɿ ɩɿɞɯɨɞɢ ɞɨ ɨɩɬɢɦɿɡɚɰɿʀ ɦɿɤɪɨɛɧɨ-ɪɨɫɥɢɧɧɨʀ ɜɡɚєɦɨɞɿʀ. Ɇɨɜɚ ɣɞɟ, 
ɧɚɫɚɦɩɟɪɟɞ, ɩɪɨ ɜɿɞɤɪɢɬɬɹ ɹɜɢɳɚ ɿɧɬɟɝɪɚɰɿʀ ɝɟɧɟɬɢɱɧɢɯ ɫɢɫɬɟɦ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɿ ɪɨɫɥɢɧ ɭ 
ɩɪɨɰɟɫɿ ʀɯ ɜɡɚєɦɨɞɿʀ. Ɉɬɠɟ, ɪɨɫɥɢɧɢ ɞɨɜɿɪɢɥɢ ɧɢɡɤɭ ɫɜɨʀɯ ɮɭɧɤɰɿɣ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦ, ɚ ʀɯɧє 
ɡɞɿɣɫɧɟɧɧɹ ɛɚɡɭєɬɶɫɹ ɧɚ ɿɧɬɟɝɪɚɰɿʀ ɝɟɧɟɬɢɱɧɢɯ ɮɚɤɬɨɪɿɜ ɩɚɪɬɧɟɪɿɜ. ɇɚɫɥɿɞɤɨɦ ɰɶɨɝɨ є ɬɟ, ɳɨ 
ɚɞɚɩɬɚɰɿɣɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɪɨɫɥɢɧɧɨ-ɛɚɤɬɟɪɿɚɥɶɧɢɯ ɫɢɫɬɟɦ ɤɨɧɬɪɨɥɸɸɬɶɫɹ ɝɟɧɨɬɢɩɨɦ 
ɧɚɞɨɪɝɚɧɿɡɦɨɜɢɯ ɫɢɫɬɟɦ.   .Ɇɿɤɪɨɨɪɝɚɧɿɡɦɢ є ɧɟɨɛɯɿɞɧɨɸ ɥɚɧɤɨɸ ɜ ɤɪɭɝɨɨɛɿɝɭ ɜɫɿɯ ɛɿɨɝɟɧɧɢɯ 
ɟɥɟɦɟɧɬɿɜ, ɛɟɪɭɬɶ ɛɟɡɩɨɫɟɪɟɞɧɸ ɭɱɚɫɬɶ ɭ ɩɪɨɰɟɫɚɯ ʉɪɭɧɬɨɭɬɜɨɪɟɧɧɹ ɿ ɩɿɞɬɪɢɦɰɿ ɪɨɞɸɱɨɫɬɿ 
ʉɪɭɧɬɿɜ. Ɍɨɦɭ ɭɫɿ ɡɚɯɨɞɢ ɫɭɱɚɫɧɨɝɨ ɡɟɦɥɟɪɨɛɫɬɜɚ ɩɨɜɢɧɧɿ ɡɞɿɣɫɧɸɜɚɬɢɫɹ ɡ ɜɪɚɯɭɜɚɧɧɹɦ 
ɪɟɚɤɰɿʀ ɚɛɨ ɚɞɚɩɬɢɜɧɢɯ ɦɨɠɥɢɜɨɫɬɟɣ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ʉɪɭɧɬɭ ɞɨ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ 
ɧɚɜɚɧɬɚɠɟɧɧɹ, ɡ ɦɟɬɨɸ ɩɨɜɧɿɲɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɛɿɨɥɨɝɿɱɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. 
ɇɢɧɿ ɭɹɜɥɟɧɧɹ ɩɪɨ ɫɢɦɛɿɨɡɢ ɛɚɤɬɟɪɿɣ ɬɚ ɪɨɫɥɢɧ є ɱɚɫɬɢɧɨɸ ɡɚɝɚɥɶɧɢɯ ɭɹɜɥɟɧɶ ɩɪɨ 
ɟɜɨɥɸɰɿɣɧɭ єɞɧɿɫɬɶ ɝɟɧɟɬɢɱɧɨɝɨ ɚɩɚɪɚɬɭ ɩɪɨ- ɿ ɟɭɤɚɪɿɨɬ Д1,2,3Ж. 

Ɇɿɤɪɨɛɿɨɰɟɧɨɡ ʉɪɭɧɬɭ - ɰɟ ɫɤɥɚɞɧɚ ɿ ɪɿɡɧɨɦɚɧɿɬɧɚ ɫɢɫɬɟɦɚ ɿ ɜ ɦɿɪɭ ʀʀ ɨɤɭɥɶɬɭɪɟɧɧɹ 
ɡɛɿɥɶɲɭєɬɶɫɹ ɱɢɫɟɥɶɧɿɫɬɶ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɿ ʀɯ ɛɿɨɥɨɝɿɱɧɚ ɪɿɡɧɨɦɚɧɿɬɧɿɫɬɶ. ȼɢɪɚɠɚєɬɶɫɹ ɜɨɧɚ 
ɧɟ ɬɿɥɶɤɢ ɭ ɜɢɞɨɜɿɣ ɪɿɡɧɨɦɚɧɿɬɧɨɫɬɿ, ɚɥɟ ɿ ɜ ɪɿɡɧɢɯ ɟɤɨɥɨɝɿɱɧɢɯ ɬɢɩɚɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. 

ɇɚ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɿ ɧɚɩɪɚɜɥɟɧɿɫɬɶ ɩɪɨɰɟɫɿɜ ɝɭɦɭɫɨɭɬɜɨɪɟɧɧɹ ɭ ɡɧɚɱɧɿɣ ɦɿɪɿ ɜɩɥɢɜɚɸɬɶ 
ɚɧɬɪɨɩɨɝɟɧɧɿ ɮɚɤɬɨɪɢ: ɮɨɪɦɢ ɿ ɞɨɡɢ ɦɿɧɟɪɚɥɶɧɢɯ ɞɨɛɪɢɜ, ɨɪɝɚɧɿɱɧɢɯ ɞɨɛɪɢɜ, ɫɢɞɟɪɚɬɿɜ; 
ɫɬɭɩɿɧɶ ɧɚɫɢɱɟɧɨɫɬɿ ʉɪɭɧɬɿɜ ɤɚɬɿɨɧɚɦɢ ɤɚɥɶɰɿɸ; ɨɛɪɨɛɿɬɨɤ ʉɪɭɧɬɭ ɿ ɪɟɠɢɦ ɡɜɨɥɨɠɟɧɧɹ. 

ȼɪɚɯɨɜɭɸɱɢ ɤɪɢɬɢɱɧɢɣ ɫɬɚɧ ɡ ɜɢɪɨɛɧɢɰɬɜɨɦ ɿ ɜɧɟɫɟɧɧɹɦ ɨɪɝɚɧɿɱɧɢɯ ɞɨɛɪɢɜ (8,6 ɬ/ɝɚ ɜ 
1990 ɪɨɰɿ ɛɿɥɹ 1 ɬ/ɝɚ ɜ 2015 ɪɨɰɿ) ɧɚɦɢ ɜɪɚɯɨɜɭɸɱɢ ɞɨɫɜɿɞ ɋɒȺ, Ɂɚɯɿɞɧɨʀ Єɜɪɨɩɢ ɬɚ ɿɧɲɢɯ 
ɤɪɚʀɧ ɧɚ ɩɪɨɬɹɡɿ 2008 – 2012 ɪɨɤɿɜ ɪɨɡɪɨɛɥɟɧɨ, ɡɚɩɚɬɟɧɬɨɜɚɧɨ ɿ ɜɩɪɨɜɚɞɠɟɧɨ ɭ ɜɢɪɨɛɧɢɰɬɜɨ ɜ 
ȱɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤɿɣ, Ʌɶɜɿɜɫɶɤɿɣ, ȼɨɥɢɧɫɶɤɿɣ ɬɚ ɞɟɹɤɢɯ ɿɧɲɢɯ ɨɛɥɚɫɬɹɯ ɬɟɯɧɨɥɨɝɿɸ ɨɬɪɢɦɚɧɧɹ 
ɧɨɜɨɝɨ ɜɢɞɭ ɨɪɝɚɧɿɱɧɢɯ ɞɨɛɪɢɜ "Ȼɿɨɩɪɨɮɟɪɦ" ɦɟɬɨɞɨɦ ɩɪɢɲɜɢɞɲɟɧɨʀ ɮɟɪɦɟɧɬɚɰɿʀ (7-12 

ɞɧɿɜ) ɨɪɝɚɧɿɱɧɢɯ ɜɿɞɯɨɞɿɜ ɬɜɚɪɢɧɧɢɰɬɜɚ, ɪɨɫɥɢɧɧɢɰɬɜɚ, ɜɿɞɯɨɞɿɜ ɩɟɪɟɪɨɛɧɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ, 
ɨɫɚɞɭ ɫɬɿɱɧɢɯ ɜɨɞ ɬɚ ɿɧ. 
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Ɉɞɧɚ ɬɨɧɧɚ ɨɪɝɚɧɿɱɧɨɝɨ ɞɨɛɪɢɜɚ "Ȼɿɨɩɪɨɮɟɪɦ" ɪɿɜɧɨɡɧɚɱɧɚ 8 – 10 ɬ ɜɢɫɨɤɨɹɤɿɫɧɨɝɨ ɝɧɨɸ 
ɱɢ ɤɨɦɩɨɫɬɿɜ ɿɡ ɡɧɚɱɧɢɦɢ ɩɟɪɟɜɚɝɚɦɢ ɩɨ ɜɦɿɫɬɭ ɥɟɝɤɨɡɚɫɜɨɸɜɚɧɢɯ ɩɨɠɢɜɧɢɯ ɪɟɱɨɜɢɧ ɬɚ 
ɤɨɪɢɫɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. 

Ɍɨɦɭ ɧɚɦɢ ɩɪɨɜɟɞɟɧɨ ɜɢɜɱɟɧɧɹ ɜɩɥɢɜɭ ɨɪɝɚɧɿɱɧɢɯ ɞɨɛɪɢɜ «Ȼɿɨɩɪɨɮɟɪɦ», ɨɬɪɢɦɚɧɢɯ 
ɦɟɬɨɞɨɦ ɛɿɨɥɨɝɿɱɧɨʀ ɮɟɪɦɟɧɬɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɜɿɞɯɨɞɿɜ, ɧɚ ɦɿɤɪɨɛɧɿ ɩɨɩɭɥɹɰɿʀ ʉɪɭɧɬɭ. ɇɚɦɢ 
ɜɢɜɱɟɧɨ ɡɦɿɧɢ ɤɿɥɶɤɿɫɧɨɝɨ ɿ ɹɤɿɫɧɨɝɨ ɫɤɥɚɞɭ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɭ ɜɚɠɤɨ ɫɭɝɥɢɧɢɫɬɢɯ ɞɟɪɧɨɜɢɯ, 
ɝɥɢɛɨɤɨ ɨɩɿɞɡɨɥɟɧɢɯ ʉɪɭɧɬɿɜ ɩɪɢ ɜɧɟɫɟɧɧɿ ɪɿɡɧɢɯ ɞɨɡ ɨɪɝɚɧɿɱɧɢɯ ɞɨɛɪɢɜ «Ȼɿɨɩɪɨɮɟɪɦ». 

Ɋɟɡɭɥɶɬɚɬɢ ɧɚɲɢɯ ɞɨɫɥɿɞɠɟɧɶ ɩɨɤɚɡɚɥɢ, ɳɨ ʉɪɭɧɬ ɩɿɫɥɹ ɜɧɟɫɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɞɨɛɪɢɜ «Ȼɿɨɩɪɨɮɟɪɦ» 
ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɜɢɫɨɤɨɸ ɱɢɫɟɥɶɧɿɫɬɸ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. ɇɚɣɛɿɥɶɲɨɸ ɡɚɫɟɥɟɧɿɫɬɸ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ ɜɿɞɡɧɚɱɚɜɫɹ ɲɚɪ ʉɪɭɧɬɭ 0-30 ɫɦ. ɍ ɤɨɧɬɪɨɥɶɧɨɦɭ ɜɚɪɿɚɧɬɿ (ɛɟɡ ɜɧɟɫɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ 
ɞɨɛɪɢɜ «Ȼɿɨɩɪɨɮɟɪɦ») ɜɦɿɫɬ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɜ 1 ɝ ʉɪɭɧɬɭ ɜɟɪɯɧɶɨɝɨ 30-ɫɚɧɬɢɦɟɬɪɨɜɨɝɨ 
ɝɨɪɢɡɨɧɬɭ ɤɨɥɢɜɚɜɫɹ, ɡɚ ɪɨɤɚɦɢ ɞɨɫɥɿɞɠɟɧɶ, ɜɿɞ 28,9 ɞɨ 53,0 ɦɥɧ. ɲɬ. Ⱦɨɫɥɿɞɠɭɜɚɧɢɣ ʉɪɭɧɬ 
ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɧɟɜɢɫɨɤɢɦ ɪɿɜɧɟɦ ɦɿɧɟɪɚɥɿɡɚɰɿʀ ɨɪɝɚɧɿɱɧɨʀ ɪɟɱɨɜɢɧɢ, ɩɪɨ ɳɨ ɫɜɿɞɱɢɬɶ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɱɢɫɟɥɶɧɨɫɬɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɜɢɞɿɥɟɧɢɯ ɧɚ ɦ'ɹɫɨ-ɩɟɩɬɢɧɧɨɦɭ ɚɝɚɪɿ (ɆɉȺ) ɞɨ ʀɯ 
ɤɿɥɶɤɨɫɬɿ ɧɚ ɩɟɩɬɢɧɨɜɨɦɭ ɚɝɚɪɿ (ɉȺ). ɒɢɪɨɤɟ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɫɜɿɞɱɢɬɶ ɩɪɨ ɚɤɬɢɜɧɿɫɬɶ ɪɨɡɤɥɚɞɭ 
ɨɪɝɚɧɿɱɧɨʀ ɪɟɱɨɜɢɧɢ, ɨɫɤɿɥɶɤɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɨɪɝɚɧɿɱɧɿ ɫɩɨɥɭɤɢ ɚɡɨɬɭ, 
ɩɟɪɟɜɚɠɚɸɬɶ ɧɚɞ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɜ ɩɪɨɰɟɫɿ ɠɢɜɥɟɧɧɹ ɦɿɧɟɪɚɥɶɧɢɣ ɚɡɨɬ. 

ɍ ɜɫɿɯ ʉɪɭɧɬɚɯ ɛɿɥɶɲɟ ɩɨɥɨɜɢɧɢ ʉɪɭɧɬɨɜɨɝɨ ɦɿɤɪɨɧɚɫɟɥɟɧɧɹ ɩɪɟɞɫɬɚɜɥɟɧɨ ɛɚɤɬɟɪɿɹɦɢ. 
ɀɢɬɬєɞɿɹɥɶɧɿɫɬɶ ɭ ʉɪɭɧɬɿ ɛɚɰɢɥ, ɝɪɢɛɿɜ ɿ ɚɤɬɢɧɨɦɿɰɟɬɿɜ ɩɨɜ'ɹɡɚɧɚ ɡ ɬɪɚɧɫɮɨɪɦɚɰɿєɸ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ. Ɂ ɨɞɧɨɝɨ ɛɨɤɭ, ɜɨɧɢ ɡɞɚɬɧɿ ɪɨɡɳɟɩɥɸɜɚɬɢ ɪɿɡɧɿ ɤɨɦɩɨɧɟɧɬɢ ɝɭɦɭɫɨɜɢɯ 
ɪɟɱɨɜɢɧ, ɡ ɿɧɲɨɝɨ - ɜɢɞɿɥɹɬɢ ɩɪɨɞɭɤɬɢ, ɛɥɢɡɶɤɿ ɞɨ ɝɭɦɭɫɭ. 

Ɋɟɡɭɥɶɬɚɬɢ ɧɚɲɢɯ ɞɨɫɥɿɞɠɟɧɶ ɜɢɹɜɢɥɢ, ɳɨ ɩɟɪɟɜɚɠɚɸɱɢɦɢ ɜ ɦɿɤɪɨɛɧɨɦɭ ɭɝɪɭɩɨɜɚɧɧɿ ɭ 
ɞɟɪɧɨɜɢɯ, ɝɥɢɛɨɤɨ ɨɩɿɞɡɨɥɟɧɢɯ, ɝɥɢɧɨɜɚɬɢɯ, ɜɚɠɤɨɫɭɝɥɢɧɨɜɢɯ ɝɪɭɧɬɚɯ є ɛɚɤɬɟɪɿʀ, ɩɢɬɨɦɚ 
ɜɚɝɚ ɹɤɢɯ ɞɨɫɹɝɚɥɚ 93-95%. Ⱦɪɭɝɟ ɦɿɫɰɟ ɧɚɥɟɠɢɬɶ ɚɤɬɢɧɨɦɿɰɟɬɚɦ, ɜɿɞɧɨɫɧɢɣ ɜɦɿɫɬ ɹɤɢɯ 
ɤɨɥɢɜɚɜɫɹ ɭ ɦɟɠɚɯ 3,0 - 5,2%. Ƚɪɢɛɢ ɜɢɹɜɢɥɢɫɶ ɧɚɣɦɟɧɲ ɦɚɥɨɱɢɫɟɥɶɧɨɸ ɝɪɭɩɨɸ, ʀɯ ɩɢɬɨɦɚ 
ɜɚɝɚ ɤɨɥɢɜɚɥɚɫɹ ɜɿɞ 1,6 ɞɨ 1,9% . 

ȼɧɟɫɟɧɧɹ ɭ ʉɪɭɧɬ ɨɪɝɚɧɿɱɧɢɯ, ɞɨɛɪɢɜ «Ȼɿɨɩɪɨɮɟɪɦ» ɩɪɢɜɟɥɨ ɧɟ ɬɿɥɶɤɢ ɞɨ ɡɛɿɥɶɲɟɧɧɹ 
ɤɿɥɶɤɨɫɬɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɚɥɟ ɿ ɡɦɿɧɢɥɨ ʀɯ ɹɤɿɫɧɢɣ ɫɤɥɚɞ. Ɂɿ ɡɛɿɥɶɲɟɧɧɹɦ ɧɨɪɦɢ ɜɧɟɫɟɧɧɹ 
ɨɪɝɚɧɿɱɧɨɝɨ ɞɨɛɪɢɜɚ «Ȼɿɨɩɪɨɮɟɪɦ», ɩɢɬɨɦɚ ɜɚɝɚ ɝɪɢɛɿɜ ɡɧɢɠɭєɬɶɫɹ ɞɨ 0,5-0,6% , ɚ ɱɚɫɬɤɚ 
ɚɤɬɢɧɨɦɿɰɟɬɿɜ, ɧɚɜɩɚɤɢ, ɡɪɨɫɬɚє ɧɚ 0,4 %. 

ɇɚɣɤɪɚɳɢɦ ɜɚɪɿɚɧɬɨɦ ɜɢɹɜɢɥɨɫɶ ɜɧɟɫɟɧɧɹ ɨɪɝɚɧɿɱɧɨɝɨ ɞɨɛɪɢɜɚ «Ȼɿɨɩɪɨɮɟɪɦ» ɩɨ 10 ɬ/ɝɚ, 
ɩɪɢ ɰɶɨɦɭ ɜɦɿɫɬ ɚɤɬɢɧɨɦɿɰɟɬɿɜ ɩɨɪɿɜɧɹɧɨ ɿɡ ɤɨɧɬɪɨɥɟɦ ɡɛɿɥɶɲɢɜɫɹ ɧɚ 0,6%, ɚ ɜɦɿɫɬ ɛɚɤɬɟɪɿɣ 
ɫɤɥɚɜ 93,7% ɜɿɞ ɡɚɝɚɥɶɧɨʀ ɤɿɥɶɤɨɫɬɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. 

ȼɢɫɧɨɜɤɢ. ȼɧɟɫɟɧɧɹ ɭ ʉɪɭɧɬ ɨɪɝɚɧɿɱɧɢɯ ɞɨɛɪɢɜ «Ȼɿɨɩɪɨɮɟɪɦ», ɜɢɝɨɬɨɜɥɟɧɢɯ ɦɟɬɨɞɨɦ 
ɩɪɢɫɤɨɪɟɧɨʀ ɚɟɪɨɛɧɨʀ ɛɿɨɥɨɝɿɱɧɨʀ ɮɟɪɦɟɧɬɚɰɿʀ, ɫɩɪɢɹɥɨ ɩɿɞɜɢɳɟɧɧɸ ɜ ʉɪɭɧɬɿ ɪɿɜɧɹ 
ɛɿɨɥɨɝɿɱɧɨʀ ɚɤɬɢɜɧɨɫɬɿ, ɳɨ ɫɩɪɢɹɥɨ ɮɨɪɦɭɜɚɧɧɸ ɨɩɬɢɦɚɥɶɧɢɯ ɭɦɨɜ ɬɪɚɧɫɮɨɪɦɚɰɿʀ 
ɨɪɝɚɧɿɱɧɨʀ ɪɟɱɨɜɢɧɢ ɿ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɚɝɪɨɛɿɨɰɟɧɨɡɭ. 

 

Ʌіɬɟɪɚɬɭɪɚ: 
1. ȼɨɣɧɨɜɚ-Ɋɚɣɤɨɜɚ ɀ. ȼ.  Ɇɢɤɪɨɨɪɝɚɧɢɡɦɶɿ ɢ ɩɥɨɞɨɪɨɞɢɟ / ɀ. ȼ.  ȼɨɣɧɨɜɚ-Ɋɚɣɤɨɜɚ. - Ɇ.: 

Ⱥɝɪɨɩɪɨɦɢɡɞɚɬ, 1986. - 120 ɫ. 
2. ȱɭɬɢɧɫɶɤɚ Ƚ.Ɉ. ʈɪɭɧɬɨɜɚ ɛɿɨɥɨɝɿɹ ІȽ.Ɉ. Іɭɬɢɧɫɶɤɚ.-Ʉ.: Ⱥɪɿɫɬɟɦ, 2006.-282 ɫ. 
3. Ʉɨɜɚɥɟɜ ɇ.Ƚ. Ɇɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɟ ɢ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɧɨɜɨɝɨ ɜɢɞɚ 

ɨɪɝɚɧɢɱɟɫɤɢɯ ɭɞɨɛɪɟɧɢɣ / ɇ.Ƚ. Ʉɨɜɚɥɟɜ, Ƚ.Ю. Ɋɚɛɲɨɜɬ II Ⱦɨɤɥɚɞɢ ɊȺɋɏɇ. - 1997. - № 5. 
- ɋ. 19 - 21. 

4. Ʉɨɫɬɶɿɱɟɜ ɉ.Ⱥ. Ɉɛɪɚɡɨɜɚɧɢɟ ɢ ɫɜɨɣɫɬɜɚ ɩɟɪɟɝɧɨɹ / ɉ.Ⱥ. Ʉɨɫɬɶɿɱɟɜ II Ɍɪɭɞɶɿ ɋɉɛ. 
ɨɛɳɟɫɬɜɚ ɟɫɬɟɫɬɜɨɢɫɩɶɿɬɚɬɟɥɟɣ (ɨɬɞ. ɛɨɬɚɧɢɤɢ). - ɋɉɛ., 1989.- Ɍ. 20. - ɋ. 34 - 75. 

 

 



Biotechnology for agriculture and environmental protection  
   

 

 
September 07

th
 - 10th, 2016 

Odessa, Ukraine 
147 

Ɇɟɥɶɧɢɤɨɜ ȿ.ȼ., Кɨɪɵɬɶɤɨ Ʌ.Ⱥ. 
Ƚɇɍ «ɂɧɫɬɢɬɭɬ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɛɨɬɚɧɢɤɢ ɢɦ. ȼ.Ɏ. Ʉɭɩɪɟɜɢɱɚ ɇȺɇ Ȼɟɥɚɪɭɫɢ», Ɇɢɧɫɤ, 

Ȼɟɥɚɪɭɫɶ 

 

ɌȿРȺɉȿȼɌɂɑȿɋКȺə ɎɍɇКɐɂə ȺɆɂɇɈКɂɋɅɈɌ ȼ ɁȺɓɂɌȿ Рɀɂ (SECALE 

CEREALE L.) ɈɌ РɀȺȼɑɂɇɇɈɃ ɂɇɎȿКɐɂɂ (PUCCINIA DISPERSA ERIKS ET. 

HENN.) 
Influence of preseeding processing of rye (Secale cereale L.) seeds by free amino acids was 

investigated. Positive influence amino acids on rye resistant to the rust (Puccinia dispersa Eriks et. 

Henn.) infection was revealed, proceeding from a visual and biochemical researches. By results of 

complex researches it is established, that the proline in concentration 10
-4–10

-6Ɇ Тs most effective 

for improvement of rye plant resistant to the rust. 

 

Ɋɠɚɜɱɢɧɧɚɹ ɢɧɮɟɤɰɢɹ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɨɛɦɟɧ ɜɟɳɟɫɬɜ ɩɨɪɚɠɟɧɧɨɝɨ ɪɚɫɬɟɧɢɹ, ɱɬɨ 
ɜ ɢɬɨɝɟ ɩɪɢɜɨɞɢɬ ɤ ɩɨɬɟɪɹɦ ɭɪɨɠɚɹ ɢ ɤɚɱɟɫɬɜɚ ɡɟɪɧɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɫɬɚɧɨɜɢɬɫɹ ɚɤɬɭɚɥɶɧɵɦ 
ɜɨɩɪɨɫ ɨ ɪɚɡɪɚɛɨɬɤɟ ɦɟɪ ɛɨɪɶɛɵ ɫ ɷɬɨɣ ɝɪɭɩɩɨɣ ɮɢɬɨɩɚɬɨɝɟɧɧɵɯ ɝɪɢɛɨɜ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨ 
ɡɚɳɢɬɟ ɪɚɫɬɟɧɢɣ ɨɬ ɢɧɮɟɤɰɢɨɧɧɵɯ ɛɨɥɟɡɧɟɣ ɪɚɡɜɢɜɚɸɬɫɹ, ɜ ɨɫɧɨɜɧɨɦ, ɩɨ ɞɜɭɦ 
ɧɚɩɪɚɜɥɟɧɢɹɦ: ɫɨɡɞɚɧɢɟ ɦɟɬɨɞɨɜ ɭɧɢɱɬɨɠɟɧɢɹ ɜɪɟɞɧɵɯ ɨɪɝɚɧɢɡɦɨɜ ɫ ɩɨɦɨɳɶɸ ɩɟɫɬɢɰɢɞɨɜ ɢ 
ɫɟɥɟɤɰɢɨɧɧɨɟ ɜɵɜɟɞɟɧɢɟ ɛɨɥɟɡɧɟɭɫɬɨɣɱɢɜɵɯ ɫɨɪɬɨɜ. Ʉ ɫɨɠɚɥɟɧɢɸ, ɨɛɚ ɷɬɢɯ ɧɚɩɪɚɜɥɟɧɢɹ 
ɢɦɟɸɬ ɫɭɳɟɫɬɜɟɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ. Ɉɛɪɚɛɨɬɤɚ ɪɚɫɬɟɧɢɣ ɯɢɦɢɱɟɫɤɢɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɧɚɧɨɫɢɬ 
ɜɪɟɞ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɢ ɡɞɨɪɨɜɶɸ ɱɟɥɨɜɟɤɚ, ɚ ɝɟɧɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɧɨɜɶ ɜɵɜɟɞɟɧɧɵɯ 
ɫɨɪɬɨɜ ɩɪɟɨɞɨɥɟɜɚɸɬɫɹ ɩɚɬɨɝɟɧɚɦɢ ɜɫɤɨɪɟ ɩɨɫɥɟ ɢɯ ɜɜɟɞɟɧɢɹ ɜ ɪɚɫɬɟɧɢɹ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ 
ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɵɯ ɷɮɮɟɤɬɢɜɧɵɯ ɦɟɪ ɛɨɪɶɛɵ ɫ ɮɢɬɨɩɚɬɨɝɟɧɧɵɦɢ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ, ɥɢɲɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ ɩɟɫɬɢɰɢɞɧɨɝɨ ɢ ɫɟɥɟɤɰɢɨɧɧɨ-ɝɟɧɟɬɢɱɟɫɤɨɝɨ 
ɩɨɞɯɨɞɚ Д1Ж. Ɉɞɧɨɣ ɢɡ ɬɚɤɢɯ ɦɟɪ ɹɜɥɹɟɬɫɹ ɩɨɢɫɤ ɛɢɨɥɨɝɢɱɟɫɤɢ-ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ, ɦɟɯɚɧɢɡɦ 
ɞɟɣɫɬɜɢɹ ɤɨɬɨɪɵɯ ɫɜɹɡɚɧ ɫɨ ɫɬɢɦɭɥɹɰɢɟɣ ɢɦɦɭɧɧɨɣ ɫɢɫɬɟɦɵ ɪɚɫɬɟɧɢɣ. ɉɪɢɦɟɧɟɧɢɟ ɬɚɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ ɜ ɨɱɟɧɶ ɧɟɛɨɥɶɲɢɯ ɞɨɡɚɯ ɨɞɢɧ ɪɚɡ ɜ ɫɟɡɨɧ, ɧɚɩɪɢɦɟɪ, ɜ ɜɢɞɟ ɩɪɟɞɩɨɫɟɜɧɨɣ 
ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ [2], ɞɨɥɠɧɨ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɩɨɜɵɲɟɧɢɸ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɫɬɟɧɢɣ ɤ 
ɪɠɚɜɱɢɧɟ. ɋɪɟɞɢ ɩɨɬɟɧɰɢɚɥɶɧɨ ɩɨɥɟɡɧɵɯ ɜɟɳɟɫɬɜ ɩɪɢɪɨɞɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɦɨɠɧɨ 
ɜɵɞɟɥɢɬɶ ɝɪɭɩɩɭ ɚɡɨɬɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɜ ɱɚɫɬɧɨɫɬɢ ɫɜɨɛɨɞɧɵɯ ɚɦɢɧɨɤɢɫɥɨɬ. Ɉɧɢ 
ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɤɚɠɞɨɦ ɜɢɞɟ ɪɚɫɬɟɧɢɣ ɢ ɭɱɚɫɬɜɭɸɬ ɜɨ ɦɧɨɝɢɯ ɩɪɨɰɟɫɫɚɯ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 
ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɨɪɝɚɧɢɡɦɚ. ɋɜɨɛɨɞɧɵɦ ɚɦɢɧɨɤɢɫɥɨɬɚɦ ɨɬɜɨɞɢɬɫɹ ɨɫɨɛɚɹ ɪɨɥɶ ɜ ɩɚɬɨ- ɢ 
ɢɦɦɭɧɨɝɟɧɟɡɟ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɨɪɝɚɧɢɡɦɚ. ȼɚɠɧɨɫɬɶ ɷɬɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɩɪɨɬɟɤɚɧɢɢ ɤɚɤ 
ɡɚɳɢɬɧɵɯ, ɬɚɤ ɢ ɩɚɬɨɥɨɝɢɱɟɫɢɯ ɪɟɚɤɰɢɣ ɨɛɴɹɫɧɹɟɬɫɹ ɢɯ ɩɨɥɢɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶɸ: ɨɧɢ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɞɟɬɨɤɫɢɤɚɰɢɸ ɫɜɨɛɨɞɧɨɝɨ ɚɦɦɢɚɤɚ, ɩɨɫɬɚɜɤɭ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɫɤɟɥɟɬɨɜ ɞɥɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɦɟɬɚɛɨɥɢɡɦɚ, ɫɢɧɬɟɡɚ ɛɟɥɤɨɜ ɢ ɮɢɬɨɝɨɪɦɨɧɨɜ ɢ ɞɪ. 

ȼɵɞɟɥɹɸɬ ɝɪɭɩɩɭ «ɫɬɪɟɫɫɨɜɵɯ» ɚɦɢɧɨɤɢɫɥɨɬ, ɤɨɬɨɪɵɟ ɩɪɢɧɢɦɚɸɬ ɭɱɚɫɬɢɟ ɜ ɨɛɳɟɦ 
ɚɞɚɩɬɢɜɧɨɦ ɨɬɜɟɬɟ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɨɪɝɚɧɢɡɦɚ ɧɚ ɫɬɪɟɫɫɨɪɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɧɚ ɜɧɟɞɪɟɧɢɟ 
ɩɚɬɨɝɟɧɚ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬ ɚɥɚɧɢɧ, ɮɟɧɢɥɚɥɚɧɢɧ, ɩɪɨɥɢɧ, ɹɜɥɹɸɳɢɟɫɹ ɧɟɣɬɪɚɥɢɡɚɬɨɪɚɦɢ 
ɚɤɬɢɜɧɵɯ ɮɨɪɦ ɤɢɫɥɨɪɨɞɚ, ɬɨɤɫɢɱɧɵɯ ɤɚɤ ɞɥɹ ɪɚɫɬɢɬɟɥɶɧɵɯ ɬɤɚɧɟɣ, ɬɚɤ ɢ ɞɥɹ ɪɠɚɜɱɢɧɧɨɝɨ 
ɝɪɢɛɚ [3]. ɇɚɦɢ ɛɵɥɢ ɩɪɟɞɩɪɢɧɹɬɵ ɩɨɩɵɬɤɢ ɩɪɢɜɥɟɱɶ ɷɬɭ ɠɢɡɧɟɧɧɨ ɜɚɠɧɭɸ ɝɪɭɩɩɭ 
ɫɨɟɞɢɧɟɧɢɣ ɜ ɤɚɱɟɫɬɜɟ ɢɧɞɭɤɬɨɪɨɜ ɡɚɳɢɬɧɵɯ ɪɟɚɤɰɢɣ ɪɚɫɬɟɧɢɣ ɤ ɛɨɥɟɡɧɹɦ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɰɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɢɥɫɹ ɩɨɞɛɨɪ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɜ ɛɨɪɶɛɟ ɫ 
ɝɪɢɛɧɨɣ ɢɧɮɟɤɰɢɟɣ ɚɦɢɧɨɤɢɫɥɨɬ ɢ ɢɡɭɱɟɧɢɟ ɢɯ ɜɥɢɹɧɢɹ ɧɚ ɢɧɮɢɰɢɪɨɜɚɧɧɵɟ ɩɚɬɨɝɟɧɨɦ 
ɪɚɫɬɟɧɢɹ. ɉɥɚɧɢɪɨɜɚɥɨɫɶ ɩɪɨɜɟɫɬɢ ɜɢɡɭɚɥɶɧɭɸ ɨɰɟɧɤɭ ɫɬɟɩɟɧɢ ɩɨɪɚɠɟɧɢɹ ɪɠɢ ɪɠɚɜɱɢɧɧɵɦ 
ɝɪɢɛɨɦ, ɚ ɬɚɤɠɟ ɢɡɭɱɢɬɶ ɪɹɞ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ 
ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ ɪɚɫɬɟɧɢɣ ɤ ɩɚɬɨɝɟɧɭ. 

ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɜɨɫɩɪɢɢɦɱɢɜɚɹ ɪɨɠɶ ɫɨɪɬɚ 
ɂɝɭɦɟɧɫɤɚɹ ɢ ɜɨɡɛɭɞɢɬɟɥɶ ɛɭɪɨɣ ɥɢɫɬɨɜɨɣ ɪɠɚɜɱɢɧɵ Puccinia dispersa Eriks et. Henn. 
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ɉɪɟɞɩɨɫɟɜɧɚɹ ɨɛɪɚɛɨɬɤɚ (ɩɭɬɟɦ ɡɚɦɚɱɢɜɚɧɢɹ ɫɟɦɹɧ) ɩɪɨɜɨɞɢɥɚɫɶ ɪɚɫɬɜɨɪɚɦɢ ɫɜɨɛɨɞɧɵɯ 
ɚɦɢɧɨɤɢɫɥɨɬ (ɩɪɨɥɢɧ, ɚɥɚɧɢɧ, ɮɟɧɢɥɚɥɚɧɢɧ). Ⱦɚɧɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɩɪɢɪɨɞɧɨɝɨ 
ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɩɪɢɦɟɧɹɥɢ ɜ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɨɬ 10-6Ɇ (ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɧɭɬɪɢɤɥɟɬɨɱɧɨɦɭ 
ɫɨɞɟɪɠɚɧɢɸ) ɞɨ 10-4Ɇ. Ɉɰɟɧɤɭ ɢɧɮɢɰɢɪɨɜɚɧɢɹ ɪɚɫɬɟɧɢɣ ɩɪɨɜɨɞɢɥɢ ɩɨ ɲɤɚɥɟ Ɍ.Ⱦ. ɋɬɪɚɯɨɜɚ, 
ɫɨɫɬɨɹɳɟɣ ɢɡ ɞɜɭɯ ɱɚɫɬɟɣ: ɲɤɚɥɵ ɢɦɦɭɧɧɨɫɬɢ ɢ ɲɤɚɥɵ ɞɥɹ ɭɱɟɬɚ ɫɬɟɩɟɧɢ ɩɨɪɚɠɚɟɦɨɫɬɢ 
ɛɭɪɨɣ ɥɢɫɬɨɜɨɣ ɪɠɚɜɱɢɧɨɣ Д4Ж. 

ȼɢɡɭɚɥɶɧɚɹ ɨɰɟɧɤɚ ɢɧɮɢɰɢɪɨɜɚɧɧɵɯ ɪɚɫɬɟɧɢɣ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɩɪɟɞɩɨɫɟɜɧɚɹ ɨɛɪɚɛɨɬɤɚ 
ɫɟɦɹɧ ɪɠɢ ɪɚɫɬɜɨɪɚɦɢ ɫɜɨɛɨɞɧɵɯ ɚɦɢɧɨɤɢɫɥɨɬ ɫɧɢɠɚɥɚ ɫɬɟɩɟɧɶ ɩɨɪɚɠɟɧɢɹ ɥɢɫɬɶɟɜ ɜ 
ɛɨɥɶɲɟɣ ɢɥɢ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ. Ɍɚɤ, ɩɪɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɟ ɫɟɦɹɧ ɩɪɨɥɢɧɨɦ 
ɫɬɟɩɟɧɶ ɩɨɪɚɠɟɧɢɹ ɫɨɫɬɚɜɥɹɥɚ 5-15%, ɚɥɚɧɢɧɨɦ – 10-15%, ɮɟɧɢɥɚɥɚɧɢɧɨɦ 10-20% (ɩɪɢ 
ɢɧɮɢɰɢɪɨɜɚɧɢɢ ɤɨɧɬɪɨɥɹ 25%). 

ɉɪɨɜɟɞɟɧɢɟ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɬɚɤɠɟ ɩɨɞɬɜɟɪɞɢɥɨ ɢɦɦɭɧɢɡɢɪɭɸɳɟɟ ɞɟɣɫɬɜɢɟ 
ɩɪɟɞɩɨɫɟɜɧɨɣ ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ ɪɚɫɬɜɨɪɚɦɢ ɚɦɢɧɨɤɢɫɥɨɬ. Ɍɚɤ, ɧɚ ɧɚɱɚɥɶɧɵɯ ɷɬɚɩɚɯ 
ɩɚɬɨɝɟɧɟɡɚ ɜ ɨɩɵɬɧɵɯ ɨɛɪɚɡɰɚɯ ɭɪɨɜɟɧɶ ɫɨɞɟɪɠɚɧɢɹ ɩɪɨɞɭɤɬɨɜ ɩɟɪɟɤɢɫɧɨɝɨ ɨɤɢɫɥɟɧɢɹ 
ɥɢɩɢɞɨɜ (ɉɈɅ) ɛɵɥ ɛɥɢɡɤɢɦ ɤ ɧɟɨɛɪɚɛɨɬɚɧɧɨɦɭ ɢɧɮɢɰɢɪɨɜɚɧɧɨɦɭ ɤɨɧɬɪɨɥɸ ɢɥɢ ɧɟɫɤɨɥɶɤɨ 
ɧɢɠɟ ɟɝɨ. ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɪɚɡɜɢɬɢɢ ɛɨɥɟɡɧɢ ɧɚɛɥɸɞɚɥɨɫɶ ɭɦɟɧɶɲɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ 
ɩɪɨɞɭɤɬɨɜ ɉɈɅ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɮɟɧɢɥɚɥɚɧɢɧɨɦ – ɧɚ 10%, ɩɪɨɥɢɧɨɦ – ɧɚ 10-20% ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɢɧɮɢɰɢɪɨɜɚɧɧɵɦ ɤɨɧɬɪɨɥɟɦ. ȼɚɪɢɚɧɬɵ ɨɛɪɚɛɨɬɨɤ ɚɥɚɧɢɧɨɦ ɛɵɥɢ ɛɥɢɡɤɢ ɤ 
ɤɨɧɬɪɨɥɶɧɨɦɭ ɭɪɨɜɧɸ. ɉɨɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɩɟɪɟɤɢɫɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɥɢɩɢɞɨɜ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ 
ɨ ɛɨɥɶɲɟɣ ɫɬɚɛɢɥɶɧɨɫɬɢ ɤɥɟɬɨɱɧɵɯ ɦɟɦɛɪɚɧ ɜ ɞɚɧɧɵɯ ɜɚɪɢɚɧɬɚɯ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɛɨɥɟɟ 
ɜɵɫɨɤɨɣ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɪɚɫɬɟɧɢɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɬɦɟɱɚɥɨɫɶ ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɜɵɯɨɞɚ 
ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɯ ɜɟɳɟɫɬɜ ɢɡ ɬɤɚɧɟɣ ɪɚɫɬɟɧɢɣ ɧɚ 30-50% (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɚɪɢɚɧɬɚ 
ɨɛɪɚɛɨɬɤɢ ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ) ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɧɟɨɛɪɚɛɨɬɚɧɧɵɦ ɤɨɧɬɪɨɥɟɦ, ɱɬɨ ɬɚɤɠɟ 
ɩɨɞɬɜɟɪɠɞɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɦɟɦɛɪɚɧ ɩɪɟɞɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ 
ɪɚɫɬɜɨɪɚɦɢ ɚɦɢɧɨɤɢɫɥɨɬ. ɉɪɢ ɢɧɮɢɰɢɪɨɜɚɧɢɢ ɪɠɢ ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɦɟɦɛɪɚɧ ɨɛɪɚɛɨɬɚɧɧɵɯ 
ɪɚɫɬɟɧɢɣ ɩɨ-ɩɪɟɠɧɟɦɭ ɨɫɬɚɜɚɥɚɫɶ ɧɢɠɟ, ɱɟɦ ɭ ɧɟɨɛɪɚɛɨɬɚɧɧɨɝɨ ɢɧɮɢɰɢɪɨɜɚɧɧɨɝɨ ɤɨɧɬɪɨɥɹ: 
ɧɚ 30-70% ɧɚ ɢɧɤɭɛɚɰɢɨɧɧɨɣ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ ɛɨɥɟɡɧɢ ɢ ɧɚ 20-60% ɧɚ ɫɬɚɞɢɢ ɩɨɹɜɥɟɧɢɹ 
ɷɬɢɨɥɢɪɨɜɚɧɧɵɯ ɩɹɬɟɧ. 

ɉɪɟɞɨɛɪɚɛɨɬɤɚ ɫɟɦɹɧ ɪɚɫɬɜɨɪɚɦɢ ɚɦɢɧɨɤɢɫɥɨɬ ɬɚɤɠɟ ɨɤɚɡɵɜɚɥɚ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ 
ɧɚ ɪɚɛɨɬɭ ɮɨɬɨɫɢɧɬɟɬɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ, ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɥɨɫɶ ɩɨɜɵɲɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ 
ɯɥɨɪɨɮɢɥɥɨɜ (ɚ+ɜ) ɢ ɤɚɪɨɬɢɧɨɢɞɨɜ ɜ ɥɢɫɬɶɹɯ ɪɠɢ ɧɚ 10-15% (ɨɛɪɚɛɨɬɤɚ ɫɟɦɹɧ 
ɮɟɧɢɥɚɥɚɧɢɧɨɦ), 15-20% (ɚɥɚɧɢɧɨɦ) ɢ 20-28% (ɩɪɨɥɢɧɨɦ) ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɢɧɮɢɰɢɪɨɜɚɧɧɵɦ 
ɤɨɧɬɪɨɥɟɦ ɜ ɩɟɪɜɵɟ ɞɧɢ ɩɚɬɨɝɟɧɟɡɚ. ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɪɚɡɜɢɬɢɢ ɢɧɮɟɤɰɢɢ ɫɨɞɟɪɠɚɧɢɟ 
ɮɨɬɨɫɢɧɬɟɬɢɱɟɫɤɢɯ ɩɢɝɦɟɧɬɨɜ ɨɫɬɚɜɚɥɨɫɶ ɭɜɟɥɢɱɟɧɧɵɦ, ɩɪɟɜɵɲɚɹ ɤɨɧɬɪɨɥɶɧɵɣ ɭɪɨɜɟɧɶ ɧɚ 
20-30% ɩɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ ɨɩɵɬɧɵɯ ɨɛɪɚɡɰɚɯ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɫɟ ɜɵɛɪɚɧɧɵɟ ɧɚɦɢ ɚɦɢɧɨɤɢɫɥɨɬɵ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɦɟɪɟ ɩɨɜɵɲɚɥɢ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɬɟɧɢɣ ɪɠɢ ɤ ɪɠɚɜɱɢɧɧɨɣ ɢɧɮɟɤɰɢɢ, ɩɪɢ ɷɬɨɦ ɧɚɢɛɨɥɶɲɢɟ 
ɢɦɦɭɧɨɫɬɢɦɭɥɢɪɭɸɳɢɟ ɫɜɨɣɫɬɜɚ ɩɪɨɹɜɥɹɥ ɩɪɨɥɢɧ ɜɨ ɜɫɟɯ ɢɫɫɥɟɞɭɟɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ. 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɩɪɢ ɩɨɞɞɟɪɠɤɟ ȻɊɎɎɂ. 
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MICROBIAL INOCULATION AS A WAY TO AFFECT BLACK LOCUST SEEDLING 
GROWTH AND DEVELOPMENT 

 

Ɂɚɜɞɹɤɢ ɞɟɹɤɢɦ ɜɥɚɫɬɢɜɨɫɬɹɦ, ɡɨɤɪɟɦɚ ɩɪɨɞɭɤɭɜɚɧɧɸ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢх ɪɟɱɨɜɢɧ,  ґɪɭɧɬɨɜɿ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɡɞɚɬɧɿ ɜɩɥɢɜɚɬɢ ɧɚ ɪɿɫɬ ɪɨɫɥɢɧ. Ȼɚɤɬɟɪɿɚɥɶɧɿ ɿɡɨɥɹɬɢ, ɜɢɞɿɥɟɧɿ ɡ ɛɭɥɶɛɨɱɨɤ ɪɨɛɿɧɿʀ 
ɡɜɢɱɚɣɧɨʀ (Robinia pseudoacacia L.), ɡɞɚɬɧɿ ɩɨɤɪɚɳɭɜɚɬɢ ɩɪɨɪɨɫɬɚɧɧɹ ɧɚɫɿɧɧɹ ɬɚ ɮɨɪɦɭɜɚɧɧɹ 
ɩɪɨɪɨɫɬɤɿɜ, ɜɤɚɡɭɸɱɢ ɧɚ ɬɟ, ɳɨ ɦɿɤɪɨɛɧɚ ɿɧɨɤɭɥɹɰɿɹ ɧɚɫɿɧɧɹ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɚ ɞɥɹ 
ɪɟɝɭɥɸɜɚɧɧɹ ɪɚɧɧɶɨɝɨ ɪɨɫɬɭ ɿ ɪɨɡɜɢɬɤɭ ɰɶɨɝɨ ɛɨɛɨɜɨɝɨ ɞɟɪɟɜɚ ɛɚɝɚɬɨɰɿɥɶɨɜɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ. 
 

Black locust is a leguminous tree native to North America that forms a nitrogen-fixing symbiosis 
with nodule bacteria. Black locust has a number of useful traits, for instance, this leguminous plant can 

be highly valued in land reclamation, for biofuel production, forage etc. [1].  
Soil microorganisms were shown to play a very important role in plant growth and development due to 

their ability to produce biological active substances [2] and to provide plants with essential mineral 

nutrients [3]. A recent study has shown that some rhizobacteria has a positive effect on seedling length of 
black locust [4]. Nodule bacteria or rhizobia like other soil microorganisms also have a set of traits of plant 
growth-promoting activities [5]. So, they can be used as biofertilizers for improving plant growth and crop 

yield. The aim of this study was to isolate bacteria from black locust root nodules and estimate their plant 
growth promoting activity, namely their effect on black locust seed germination and seedling growth.  

Bacteria were isolated from the root nodules of black locust (Robinia pseudoacacia L.) growing in 

different locations of Europe (Kyiv, Ukraine and Arboretum Mlynany, Slovakia). Seven bacterial 
isolates were assayed for their ability to improve black locust seed germination and seedling growth. 
Germination percentage, seedling length and seedling weight were measured during different period of 

seed germination and seedling formation.  
Tested bacteria reached a stationary growth phase after 72 hours growth in broth medium. Similar 

growth tendency was observed for all bacterial isolates. Some microorganisms were shown to affect 

significantly on black locust seed germination and seedling growth. Two bacterial isolates increased 
black locust seed germination percentage and seedling length. One bacterial isolate found in the root 
nodules has a negative impact on black locust seedling development. There was no noticeable relation 

between the effect on seedling growth and original soil/ climatic conditions of applied bacteria.  
The results from this study suggest that black locust seed inoculation with root nodule bacteria can 

be an important way to regulate black locust growth at the earliest stages of its life cycle. 
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ROLE OF BIOLOGICALLY ACTIVE COMPOUNDS IN THE PLANT RESISTANCE AT 

THE FUNGAL INFECTIONS AND ABIOTIC FACTORS 
 

The role of salicylic and jasmonic acids, lectins and inhibitors of phenylalanine ammonia-lyase in 

the formation of protective reactions of cereals against fungal pathogens and ɚbiotic stressors was 

studied. The received results allow to suppose the participation of these biologically active 

compounds in adjusting of different ways of metabolism, in the propitious direction for the growth 

and development of plants and the activation of the biochemical protective systems. Further 

researches may allow us to use these biologically active compounds for development of the new 

methods of cereals protection from the infection of the fungal pathogens and influence of abiotic 

stressors, based on the activation of the natural plant defense mechanisms. 

 

One of the perspective direction of modern phytoimmunology is the induction of plant 

resistance to unfavourable environmental biotic and ɚbiotic factors by biologically active 

compounds. The process of plant resistance formation to biotic and abiotic stress factors is 

connected with transformation of a protein and enzyme complex, oxidizing and antioxidizing 

processes and phenolic and carbohydrate metabolism. It is known that trypsin inhibitors, lectins, 

phenylalanineammonia-lyase, dehydrins, sucrose phosphate synthetase take part in the plant 

protective mechanisms to stresses of different nature. A certain role in regulation of plant responses 

to different nature stress factors belongs to salicylic (SA) and jasmonic (JA) acids. SA and JA may 

be triggers that activate plant protective mechanisms during the diseases and  the action of abiotic 

stresses.  

The goal of research was to study the role of salicylic and jasmonic acids, lectins and inhibitors 

of phenylalanineammonia-lyase in the formation of protective reactions of cereals against fungal 

pathogens and ɚbiotic stressors. 

The object of the study was varieties, lines, hybrids of winter and spring wheat (Triticum 

aestivum L.), spring barley (Hordeum vulgare L.), corn (Zea mays L.) significantly different  on the 

level of resistance to fungal pathogens (Fusarium graminearum, Fusarium culmorum, Alternaria 

alternata, Fusarium moniliforme) and drougt-heat tolerance. 

The six-day seedlings of winter wheat (Triticum aestivum L.), spring barley (Hordeum vulgare 

L.), corn (Zea mays L.) genotypes differentiating by their resistance to fungal pathogens are used in 

the researches. 0,007-0,1 mM salicylic acid and 1µM jasmonic acid are used in the experiments. 2 

ЦM α-aminohydroxyacetic acid and D-phenylalanine are used in the capacity of specific inhibitors 

of phenylalanineammonia-lyase. The suspensions of pathogens (Fusarium graminearum, Fusarium 

culmorum, Alternaria alternata, Fusarium moniliforme) in the concentration of 10 million 

conidia/ml is taken in the capacity of  infection source. Lectins isolated from the wheat and soybean 

seeds by methods (Luchik, 1981; Sytnikov et al., 2006). Lectin is used in the concentration of 50 

and 100 µg/ml. Lectin activity determinated for ability to agglutinate the trypsin red corpuscles of 

white rats at the room temperature (Luchik,1981) The activity of trypsin inhibitor determinated 

using synthetic substrate N-benzoyl-arginine-4-nitroanilide (Levitsky, 1979). The activity of the 

phenylalanineammonia-lyase determinated by modified method (Zucker,1965). Lipoxygenase 

activity was determined by the procedure (Dubcov, Popov, 1970). Activity of sucrose phosphate 

synthetase was determined by procedure (Castrillo, 1992). Dehydrins isolated from the plants and 

identified by procedure (Stupnikova et al., 1998). 
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It was established that the growth of the seeds in the environment, containing the salicylic or 

jasmonic acids, lectin positively influenced on the growth processes of noninfected and infected 

plants. The character of the influence of these compounds depended on its concentration.  

It was shown that restructuring of methabolic processes connected with the accumulation and 

redistribution of protective proteins (proteinase inhibitors, lectins, dehydrins), change of enzymes 

activity  (lipoxygenase, phenylalanineammonia-lyase, sucrose phosphate synthase), directed 

generation of mediators of signaling systems  in the plant tissues form the basis of biochemical 

mechanisms of plant resistance of cereals to infection of fungal pathogens and the influence of 

abiotic stress factors. It was elucidated that the changes of activity of the studied protective proteins 

and enzymes in cereals at the action of factors of different nature are controlled by different 

mechanisms. These changes depend on the expression of defense genes and intensity of processes 

of protein  biosynthesis. One of display of protective action of jasmonic, salicylic and lectin is their 

skill to induce the changes of protective proteins activity (activity of trypsin inhibitor, lectins, 

lipoxygenase, phenylalanineammonia-lyase) in the plant tissues of cereals.  Lines of evidence  

about the change of protective proteins activity  under the action of salicylic and jasmonic acids, 

lectin show the involvement of these  compounds in the chain of signaling pathways  that lead  to 

the expression of protective genes and the formation of plant resistance of cereals to fungal 

pathogens and abiotic stress factors. 

Outline differences of cereals plant response to fusariose infection and influence of specific 

inhibitors (α-aminohydroxyacetic acid and D-phenylalanine) are shown. They consist in the 

different degree of phenylalanineammonia-lyase  activity change  depending on varieties or lines 

resistance to the fungal pathogens, factor of influence and research culture. 

Difficult interactions, directing on the stimulation of the growth processes and saving or 

increasing of plant resistance towards the presence pathogen, were the result of the joint action of 

the research biologically active compounds with the fungal infection. 

The received results allow to suppose the participation of research biologically active 

compounds in adjusting of different ways of metabolism, in the propitious direction for the growth 

and development of plants and the activation of the biochemical protective systems. Further 

researches may allow us to use these biologically active compounds for development of the new 

methods of cereals protection from the infection of the fungal pathogens and influence of abiotic 

stressors, based on the activation of the natural plant defense mechanisms. 
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ȺɇɌɂȻȺКɌȿРȱȺɅɖɇȺ Ⱦȱə ȺɅКȱɅɈȼɂɏ ȱ ȺɅКȱɅɁȺɆȱɓȿɇɂɏ ȿɋɌȿРȱȼ 
ȻȿɇɁȿɇɌȱɈɋɍɅɖɎɈКɂɋɅɈɌ  

 
New alkyl and alkyl-substituted esters of various benzenthiosulfoacids, which are analogues of 

natural phytoncides, have been synthesized. Their prospects for the development of new plant 

protection products against bacterial and fungal diseases have been established. 

  

ɍ  ɡɜ´ɹɡɤɭ ɡ ɜɢɫɨɤɢɦɢ ɜɢɦɨɝɚɦɢ ɞɨ ɟɤɨɥɨɝɿɱɧɨʀ ɛɟɡɩɟɤɢ ɡɚɫɨɛɿɜ ɚɝɪɨɦɟɧɟɞɠɦɟɧɬɭ ɭ ɫɜɿɬɿ 
ɜɟɞɟɬɶɫɹ ɿɧɬɟɧɫɢɜɧɢɣ ɩɨɲɭɤ ɧɨɜɢɯ ɩɪɟɩɚɪɚɬɿɜ ɞɥɹ ɪɨɫɥɢɧɧɢɰɬɜɚ ɹɤ ɫɟɪɟɞ ɫɩɨɥɭɤ ɩɪɢɪɨɞɧɨɝɨ  
ɩɨɯɨɞɠɟɧɧɹ, ɬɚɤ ɿ ʀɯ ɫɢɧɬɟɬɢɱɧɢɯ ɫɬɪɭɤɬɭɪɧɢɯ ɚɧɚɥɨɝɿɜ, ɹɤɿ ɭ ɦɚɥɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɩɪɢ 
ɧɢɡɶɤɿɣ ɬɨɤɫɢɱɧɨɫɬɿ ɡɦɨɠɭɬɶ ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɡɚɯɢɫɬ ɪɨɫɥɢɧ ɜɿɞ ɮɿɬɨɩɚɬɨɝɟɧɧɢɯ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. ȼ ɰɶɨɦɭ ɧɚɩɪɹɦɤɭ ɩɟɪɫɩɟɤɬɢɜɧɢɦɢ є S-ɟɫɬɟɪɢ ɬɿɨɫɭɥɶɮɨɤɢɫɥɨɬ - ɫɬɪɭɤɬɭɪɧɿ 
ɚɧɚɥɨɝɢ ɮɿɬɨɧɰɢɞɿɜ ɱɚɫɧɢɤɭ (Allium sativum L.) Д1Ж, ɰɢɛɭɥɿ (Allium cepa L.) [2], ɪɿɡɧɢɯ ɜɢɞɿɜ 
ɤɚɩɭɫɬɢ, ɨɫɨɛɥɢɜɨ ɰɜɿɬɧɨʀ Д3Ж. ȼɿɞɨɦɨ, ɳɨ ɫɢɧɬɟɬɢɱɧɿ ɟɫɬɟɪɢ ɬɿɨɫɭɥɶɮɨɤɢɫɥɨɬ ɩɪɨɹɜɥɹɸɬɶ 
ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɛɿɨɥɨɝɿɱɧɨʀ ɞɿʀ, ɚ ʀɯ ɩɪɨɬɢɦɿɤɪɨɛɧɚ ɚɤɬɢɜɧɿɫɬɶ ɱɚɫɬɨ ɩɟɪɟɜɢɳɭє ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɩɪɢɪɨɞɧɢɯ ɚɧɚɥɨɝɿɜ. ɋɟɪɟɞ ɧɢɯ є ɫɩɨɥɭɤɢ, ɡɚɩɪɨɩɨɧɨɜɚɧɿ ɹɤ ɥɿɤɚɪɫɶɤɿ ɡɚɫɨɛɢ, ɤɨɧɫɟɪɜɚɧɬɢ 
ɮɪɭɤɬɿɜ ɬɚ ɨɜɨɱɿɜ, ɟɮɟɤɬɢɜɧɿ ɡɚɫɨɛɢ ɡɚɯɢɫɬɭ ɪɨɫɥɢɧ, ɪɿɫɬɪɟɝɭɥɹɬɨɪɢ, ɛɿɨɰɢɞɧɿ ɞɨɛɚɜɤɢ, 
ɿɧɫɟɤɬɢɰɢɞɢ, ɪɚɞɿɨɩɪɨɬɟɤɬɨɪɢ Д4Ж. Ɂ ɦɟɬɨɸ ɩɨɲɭɤɭ ɬɚ ɨɞɟɪɠɚɧɧɹ ɧɨɜɢɯ ɚɧɬɢɛɚɤɬɟɪɿɚɥɶɧɢɯ 
ɫɭɛɫɬɚɧɰɿɣ ɩɪɨɬɢ ɮɿɬɨɩɚɬɨɝɟɧɧɢɯ ɛɚɤɬɟɪɿɣ ɬɚ ɜɫɬɚɧɨɜɥɟɧɧɹ ɡɚɥɟɠɧɨɫɬɿ «ɫɬɪɭɤɬɭɪɚ – 

ɚɤɬɢɜɧɿɫɬɶ» ɧɚɦɢ ɪɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞɢ ɫɢɧɬɟɡɭ ɚɥɤɿɥɨɜɢɯ ɿ ɚɥɤɿɥɡɚɦɿɳɟɧɢɯ ɟɫɬɟɪɿɜ ɪɿɡɧɢɯ 
ɛɟɧɡɟɧɬɿɨɫɭɥɶɮɨɤɢɫɥɨɬ, ɧɚɫɬɭɩɧɢɯ ɫɬɪɭɤɬɭɪ: 
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Ⱥɧɬɢɛɚɤɬɟɪɿɚɥɶɧɚ ɞɿɹ ɚɥɤɿɥɨɜɢɯ ɿ ɚɥɤɿɥɡɚɦɿɳɟɧɢɯ ɟɫɬɟɪɿɜ ɛɟɧɡɟɧɬɿɨɫɭɥɶɮɨɤɢɫɥɨɬ (1ɚ-ɝ, 2ɚ-

ɜ, 3ɝ) ɛɭɥɚ ɞɨɫɥɿɞɠɟɧɚ ɳɨɞɨ ɧɢɡɤɢ ɮɿɬɨɩɚɬɨɝɟɧɧɢɯ ɛɚɤɬɟɪɿɣ: Xanthomonas phaseoli, 

Xanthomonas malvacearum, Xanthomonas translucens, Corynebacterium  michiganense, 

Corynebacterium sepedonicum, Pseudomonas syringae, Pseudomonas atrofaciens, Pseudomonas. 

lachrymans, Pseudomonas phaseolicola , Pseudomonas cerasi, Pseudomonas sp., Erwinia 

carotovora, Erwinia aroideae, Erwinia horticola, Erwinia phytophthora, Agrobacterium 

tumefaciens. ɇɚɦɢ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɭɫɿ ɫɢɧɬɟɡɨɜɚɧɿ ɬɿɨɫɭɥɶɮɨɟɫɬɟɪɢ ɩɪɨɹɜɥɹɸɬɶ 
ɚɧɬɢɛɚɤɬɟɪɿɚɥɶɧɭ ɞɿɸ ɧɚ ɜɤɚɡɚɧɿ ɮɿɬɨɩɚɬɨɝɟɧɧɿ ɛɚɤɬɟɪɿʀ. ɉɨɤɚɡɚɧɨ, ɳɨ ɭɫɿ ɫɢɧɬɟɡɨɜɚɧɿ 
ɫɩɨɥɭɤɢ є ɚɧɬɢɛɚɤɬɟɪɿɚɥɶɧɢɦɢ ɫɭɛɫɬɚɧɰɿɹɦɢ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɭ ɞɿʀ ɡɚ ɩɨɤɚɡɧɢɤɚɦɢ 
ɦɿɧɿɦɚɥɶɧɢɯ ɿɧɝɿɛɭɸɱɢɯ (ɆȱɄ) ɤɨɧɰɟɧɬɪɚɰɿɣ – 2-400 ɦɤɝ/ɦɥ ɬɚ ɦɿɧɿɦɚɥɶɧɢɯ ɛɚɤɬɟɪɿɰɢɞɧɢɯ 
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(ɆȻɄ) ɤɨɧɰɟɧɬɪɚɰɿɣ – 2-1000 ɦɤɝ/ɦɥ. ɋɟɪɟɞ ɦɟɬɢɥɨɜɢɯ ɟɫɬɟɪɿɜ ɪɿɡɧɢɯ 
ɛɟɧɡɟɧɬɿɨɫɭɥɶɮɨɤɢɫɥɨɬ ɧɚɣɜɢɳɭ ɚɧɬɢɛɚɤɬɟɪɿɚɥɶɧɭ ɞɿɸ ɩɪɨɹɜɥɹє ɫɩɨɥɭɤɚ 1ɝ. Ɂɚɦɿɧɚ 
ɦɟɬɢɥɶɧɨɝɨ ɮɪɚɝɦɟɧɬɭ ɧɚ ɬɪɢɯɥɨɪɦɟɬɢɥɶɧɢɣ ɮɪɚɝɦɟɧɬ ɧɟ ɩɪɢɜɟɥɚ ɞɨ ɛɚɠɚɧɨɝɨ ɩɿɞɜɢɳɟɧɧɹ 
ʀɯ ɚɧɬɢɛɚɤɬɟɪɿɚɥɶɧɨʀ ɞɿʀ, ɫɟɪɟɞ ɫɩɨɥɭɤ 2ɚ-ɜ ɥɢɲɟ ɬɿɨɫɭɥɶɮɨɟɫɬɟɪ 2ɛ ɜɢɹɜɥɹє ɞɨɫɬɚɬɧɶɨ ɜɢɫɨɤɭ 
ɚɧɬɢɛɚɤɬɟɪɿɚɥɶɧɭ ɞɿɸ ɧɚ ɬɪɢ ɲɬɚɦɢ ɛɚɤɬɟɪɿɣ ɪɨɞɭ Xanthomonas, ɞɨ ɭɫɿɯ ɿɧɲɢɯ ɛɚɤɬɟɪɿɣ ʀɯ ɞɿɹ 
ɩɪɨɹɜɥɹєɬɶɫɹ ɜ ɡɧɚɱɧɨ ɜɢɳɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ.  

Ⱦɨɫɬɚɬɧɶɨ ɜɢɫɨɤɨɟɮɟɤɬɢɜɧɨɸ ɚɧɬɢɛɚɤɬɟɪɿɚɥɶɧɨɸ ɫɩɨɥɭɤɨɸ ɳɨɞɨ ɭɫɿɯ ɞɨɫɥɿɞɠɟɧɢɯ 
ɲɬɚɦɿɜ ɛɚɤɬɟɪɿɣ є β-ɯɥɨɪɟɬɢɥɨɜɢɣ ɟɫɬɟɪ ɬɿɨɫɭɥɶɮɚɧɿɥɨɜɨʀ ɤɢɫɥɨɬɢ (3ɝ), ɞɥɹ ɹɤɨɝɨ ɆȱɄ ɬɚ  
ɆȻɄ ɡɧɚɯɨɞɹɬɶɫɹ ɭ ɦɟɠɚɯ 10-100 ɦɤɝ/ɦɥ.  

Ɉɞɟɪɠɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɞɿʀ ɫɢɧɬɟɡɨɜɚɧɢɯ ɟɫɬɟɪɿɜ ɬɿɨɫɭɥɶɮɨɤɢɫɥɨɬ ɩɪɨɬɢ ɮɿɬɨɩɚɬɨɝɟɧɧɢɯ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɫɜɿɞɱɚɬɶ ɩɪɨ ɩɟɪɫɩɟɤɬɢɜɧɿɫɬɶ ɩɨɲɭɤɭ ɧɨɜɢɯ ɡɚɫɨɛɿɜ ɡɚɯɢɫɬɭ ɪɨɫɥɢɧ ɜɿɞ 
ɛɚɤɬɟɪɿɚɥɶɧɢɯ ɬɚ ɝɪɢɛɤɨɜɢɯ ɡɚɯɜɨɪɸɜɚɧɶ ɫɟɪɟɞ ɰɶɨɝɨ ɤɥɚɫɭ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ, ɳɨ є 
ɫɬɪɭɤɬɭɪɧɢɦɢ ɚɧɚɥɨɝɚɦɢ ɩɪɢɪɨɞɧɢɯ ɮɿɬɨɧɰɢɞɿɜ.  
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Ɇɨɪɨɡ ɂ.ȼ., Ʌɨɛɚɧɨɤ Ⱥ.Ƚ. 
ɂɧɫɬɢɬɭɬ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɇȺɇ Ȼɟɥɚɪɭɫɢ, Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 

 

 

ɉɈɅɍɑȿɇɂȿ ɂ ɏȺРȺКɌȿРɂɋɌɂКȺ КɈɆɉɅȿКɋɇɈȽɈ 

 ɐȿɅɅɘɅɈɅɂɌɂɑȿɋКɈȽɈ ɉРȿɉȺРȺɌȺ 
 

Ultrafiltration membranes were selected for concentration of supernatant of Trichoderma viride 

culture producing enzymes hydrolyzing plant polymers. Test specimen of enzyme preparation 

МontКТnТnР МОХХuХКsО, бвХКnКsО КnН β – glucanase was produced and its significant  properties were 

characterized. The obtained results support attractive application prospects of complex cellulolytic 

preparation in formulation of composite feed products. 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɮɟɪɦɟɧɬɵ, ɪɚɫɳɟɩɥɹɸɳɢɟ ɪɚɫɬɢɬɟɥɶɧɵɟ ɩɨɥɢɫɚɯɚɪɢɞɵ, ɲɢɪɨɤɨ 
ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ. ȼɚɠɧɵɦ 
ɧɚɩɪɚɜɥɟɧɢɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɥɢɫɚɯɚɪɢɞɪɚɡɪɭɲɚɸɳɢɯ ɮɟɪɦɟɧɬɨɜ (ɢɥɢ ɤɚɪɛɨɝɢɞɪɚɡ) 
ɹɜɥɹɟɬɫɹ ɤɨɪɦɨɩɪɨɢɡɜɨɞɫɬɜɨ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɧɟɤɨɬɨɪɵɟ ɪɚɫɬɢɬɟɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ 
(ɤɥɟɬɱɚɬɤɚ, ɝɟɦɢɰɟɥɥɸɥɨɡɚ ɢ ɞɪ. ɩɨɥɢɫɚɯɚɪɢɞɵ) ɧɚɯɨɞɹɬɫɹ ɜ ɤɨɪɦɚɯ ɜ ɬɪɭɞɧɨ ɞɨɫɬɭɩɧɨɣ 
ɮɨɪɦɟ. ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɪɟɲɟɧɢɟɦ ɩɪɨɛɥɟɦɵ ɭɥɭɱɲɟɧɢɹ ɩɟɪɟɜɚɪɢɜɚɟɦɨɫɬɢ ɢ 

ɩɨɜɵɲɟɧɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɰɟɧɧɨɫɬɢ ɤɨɪɦɨɜ ɹɜɥɹɟɬɫɹ ɜɜɟɞɟɧɢɟ ɜ ɢɯ ɫɨɫɬɚɜ ɮɟɪɦɟɧɬɨɜ, 
ɫɩɨɫɨɛɧɵɯ ɪɚɡɪɭɲɚɬɶ ɤɥɟɬɨɱɧɵɟ ɫɬɟɧɤɢ ɪɚɫɬɟɧɢɣ ɢ ɝɢɞɪɨɥɢɡɨɜɚɬɶ ɤɪɭɩɧɵɟ ɦɨɥɟɤɭɥɵ 

ɧɟɤɪɚɯɦɚɥɢɫɬɵɯ ɩɨɥɢɫɚɯɚɪɢɞɨɜ. ȼ ɫɜɹɡɢ ɫ ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɯɢɦɢɱɟɫɤɨɝɨ ɫɬɪɨɟɧɢɹ 
ɪɚɫɬɢɬɟɥɶɧɵɯ ɩɨɥɢɦɟɪɨɜ, ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɥɟɤɫɚ 
ɩɨɥɢɫɚɯɚɪɢɞɪɚɡɪɭɲɚɸɳɢɯ ɮɟɪɦɟɧɬɨɜ. Ȼɢɨɞɟɝɪɚɞɚɰɢɸ ɫɚɦɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɝɨ 
ɛɢɨɩɨɥɢɦɟɪɨɦ ɧɚ Ɂɟɦɥɟ ɰɟɥɥɸɥɨɡɵ ɢ ɟɟ ɩɪɨɢɡɜɨɞɧɵɯ ɨɫɭɳɟɫɬɜɥɹɸɬ ɰɟɥɥɸɥɨɥɢɬɢɱɟɫɤɢɟ 
ɮɟɪɦɟɧɬɵ: ɷɧɞɨɝɥɸɤɚɧɚɡɵ, ɷɤɡɨɝɥɸɤɚɧɚɡɵ ɢ β-ɝɥɸɤɨɡɢɞɚɡɵ. Ⱦɟɫɬɪɭɤɰɢɸ ɨɫɧɨɜɧɨɝɨ 
ɤɨɦɩɨɧɟɧɬɚ ɝɟɦɢɰɟɥɥɸɥɨɡ – ɤɫɢɥɚɧɚ ɤɚɬɚɥɢɡɢɪɭɸɬ ɤɫɢɥɚɧɚɡɵ. Ɉɞɧɢɦ ɢɡ ɫɭɳɟɫɬɜɟɧɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɮɟɪɦɟɧɬɚɬɢɜɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɪɚɫɳɟɩɥɹɸɳɟɝɨ ɧɟɤɪɚɯɦɚɥɶɧɵɟ ɩɨɥɢɫɚɯɚɪɢɞɵ – 

ɝɟɦɢɰɟɥɥɸɥɨɡɵ ɢ ɩɪɨɞɭɤɬɵ ɪɚɫɳɟɩɥɟɧɢɹ ɰɟɥɥɸɥɨɡɵ, ɹɜɥɹɟɬɫɹ β-ɝɥɸɤɚɧɚɡɚ. 

Ɋɚɧɟɟ ɧɚɦɢ ɩɪɨɜɟɞɟɧ ɞɜɭɯɷɬɚɩɧɵɣ ɫɤɪɢɧɢɧɝ ɩɪɨɞɭɰɟɧɬɨɜ ɰɟɥɥɸɥɨɥɢɬɢɱɟɫɤɢɯ ɮɟɪɦɟɧɬɨɜ 
ɫɪɟɞɢ ɤɨɥɥɟɤɰɢɨɧɧɵɯ ɢ ɜɵɞɟɥɟɧɧɵɯ ɢɡ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɝɪɢɛɧɵɯ ɤɭɥɶɬɭɪ. ȼ ɤɚɱɟɫɬɜɟ 
ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɩɪɨɞɭɰɟɧɬɚ ɭɤɚɡɚɧɧɵɯ ɮɟɪɦɟɧɬɨɜ ɨɬɨɛɪɚɧ ɲɬɚɦɦ Trichoderma viridɟ [1], 

ɨɩɪɟɞɟɥɟɧɵ ɫɨɫɬɚɜ ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɵ ɢ ɩɚɪɚɦɟɬɪɵ ɝɥɭɛɢɧɧɨɝɨ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɝɪɢɛɚ. 

ɐɟɥɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ – ɩɨɥɭɱɟɧɢɟ ɧɚ ɨɫɧɨɜɟ Tr. viride ɮɟɪɦɟɧɬɧɨɝɨ ɩɪɟɩɚɪɚɬɚ 
ɰɟɥɥɸɥɨɥɢɬɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɟɝɨ ɫɜɨɣɫɬɜ. 

Ƚɥɭɛɢɧɧɨɟ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɟ ɲɬɚɦɦɚ-ɩɪɨɞɭɰɟɧɬɚ ɩɪɨɜɨɞɢɥɢ ɜ ɤɨɥɛɚɯ ɗɪɥɟɧɦɟɣɟɪɚ 
ɨɛɴɟɦɨɦ 2000 ɦɥ ɫ 600 ɦɥ ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɵ ɧɚ ɨɫɧɨɜɟ ɫɜɟɤɥɨɜɢɱɧɨɝɨ ɠɨɦɚ ɧɚ ɤɚɱɚɥɤɟ 
(180–220 ɨɛ/ɦɢɧ) ɩɪɢ 28ɨɋ ɜ ɬɟɱɟɧɢɟ 96 ɱ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɛɢɨɦɚɫɫɭ 
ɨɬɞɟɥɹɥɢ ɮɢɥɶɬɪɨɜɚɧɢɟɦ, ɮɢɥɶɬɪɚɬ ɤɭɥɶɬɭɪɚɥɶɧɨɣ ɠɢɞɤɨɫɬɢ (ɎɄɀ) ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɥɹ 
ɚɧɚɥɢɡɨɜ. ɐɟɥɥɸɥɚɡɧɭɸ, ɤɫɢɥɚɧɚɡɧɭɸ ɢ β-ɝɥɸɤɚɧɚɡɧɭɸ ɚɤɬɢɜɧɨɫɬɢ ɨɩɪɟɞɟɥɹɥɢ ɫɨɝɥɚɫɧɨ Д2].  

Ɉɬɪɚɛɨɬɤɭ ɭɫɥɨɜɢɣ ɩɨɥɭɱɟɧɢɹ ɮɟɪɦɟɧɬɧɨɝɨ ɩɪɟɩɚɪɚɬɚ ɩɪɨɜɨɞɢɥɢ ɦɟɬɨɞɨɦ 
ɭɥɶɬɪɚɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ ɎɄɀ ɝɪɢɛɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɦɛɪɚɧ 
ɪɚɡɥɢɱɧɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɢ (10-100 ɤȾ).  

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɩɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɞɟɣɫɬɜɢɹ ɮɟɪɦɟɧɬɨɜ ɩɪɨɜɨɞɢɥɢ ɜ ɞɢɚɩɚɡɨɧɟ ɪɇ 3,0-

8,0 ɢ ɬɟɦɩɟɪɚɬɭɪɵ 30-80 
ɨɋ. Ɍɟɪɦɨ- ɢ ɪɇ-ɫɬɚɛɢɥɶɧɨɫɬɶ ɮɟɪɦɟɧɬɨɜ ɨɰɟɧɢɜɚɥɢ ɩɨ ɨɫɬɚɬɨɱɧɨɣ 

ɚɤɬɢɜɧɨɫɬɢ ɩɨɫɥɟ 20-60 – ɦɢɧɭɬɧɨɝɨ ɩɪɨɝɪɟɜɚɧɢɹ ɩɪɢ 30-80 
ɨɋ (ɪɇ 5,0) ɢ ɩɨɫɥɟ ɢɧɤɭɛɚɰɢɢ ɜ 

ɬɟɱɟɧɢɟ 1 ɱ ɩɪɢ ɪɇ 3,0-8,0 (40 
ɨɋ). ȼ ɤɚɱɟɫɬɜɟ ɫɬɚɛɢɥɢɡɢɪɭɸɳɢɯ ɞɨɛɚɜɨɤ ɮɟɪɦɟɧɬɧɨɝɨ 

ɩɪɟɩɚɪɚɬɚ ɢɫɩɨɥɶɡɨɜɚɥɢ (ІH4)2SO4 (1-2 ɦɆ); ɛɟɧɡɨɚɬ ɧɚɬɪɢɹ (0,25 %) ɢ ɫɨɪɛɢɬ (15 %).  

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɞɥɹ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ ɢ ɱɚɫɬɢɱɧɨɣ ɨɱɢɫɬɤɢ ɎɄɀ Tr. viride ɫɥɟɞɭɟɬ 
ɩɪɢɦɟɧɹɬɶ ɭɥɶɬɪɚɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɦɟɦɛɪɚɧɵ ɫ ɩɪɟɞɟɥɨɦ ɨɬɫɟɱɟɧɢɹ 10 ɤȾ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
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ɦɢɧɢɦɚɥɶɧɵɟ ɩɨɬɟɪɢ ɮɟɪɦɟɧɬɚɬɢɜɧɨɣ ɚɤɬɢɜɧɨɫɬɢ (12-16 %). Ⱦɥɹ ɧɚɪɚɛɨɬɤɢ ɨɩɵɬɧɨɝɨ 
ɨɛɪɚɡɰɚ ɰɟɥɥɸɥɨɥɢɬɢɱɟɫɤɨɝɨ ɩɪɟɩɚɪɚɬɚ ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɟɦɛɪɚɧɭ ɍɉɆ-10 («ȼɥɚɞɢɩɨɪ», 
Ɋɨɫɫɢɹ). ɉɨɥɭɱɟɧɧɵɣ ɨɛɪɚɡɟɰ ɮɟɪɦɟɧɬɧɨɝɨ ɩɪɟɩɚɪɚɬɚ ɩɪɟɞɫɬɚɜɥɹɥ ɫɨɛɨɣ ɠɢɞɤɨɫɬɶ 
ɤɨɪɢɱɧɟɜɨɝɨ ɰɜɟɬɚ ɢ ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɫɹ ɚɤɬɢɜɧɨɫɬɶɸ ɰɟɥɥɸɥɚɡɵ – 156,2 ɟɞ/ɦɥ, ɤɫɢɥɚɧɚɡɵ – 

1799,7 ɟɞ/ɦɥ ɢ β-ɝɥɸɤɚɧɚɡɵ – 433,6 ɟɞ/ɦɥ. 
Ⱦɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɟɪɦɟɧɬɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɧɟɨɛɯɨɞɢɦɚ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɯ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɦɚɤɫɢɦɭɦ ɚɤɬɢɜɧɨɫɬɢ 
ɰɟɥɥɸɥɚɡɵ Tr. viride ɨɬɦɟɱɚɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ 40-50ɋ, ɤɫɢɥɚɧɚɡɵ – 45-50ɋ, β-

ɝɥɸɤɚɧɚɡɵ – ɨɬ 40 ɞɨ 45ɋ. ɪɇ-ɨɩɬɢɦɭɦ ɢɫɫɥɟɞɭɟɦɵɯ ɤɚɪɛɨɝɢɞɪɚɡ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 
4,5 ɞɨ 5,5. ȼ ɛɨɥɟɟ ɤɢɫɥɵɯ ɭɫɥɨɜɢɹɯ (ɪɇ 3,0) ɮɟɪɦɟɧɬɵ ɬɟɪɹɸɬ 50-60 % ɮɟɪɦɟɧɬɚɬɢɜɧɨɣ 
ɚɤɬɢɜɧɨɫɬɢ. ɉɪɢ ɡɧɚɱɟɧɢɹɯ ɪɇ ɫɜɵɲɟ 6,0 ɚɤɬɢɜɧɨɫɬɶ ɮɟɪɦɟɧɬɨɜ ɬɚɤɠɟ ɫɧɢɠɚɟɬɫɹ. 
ɂɫɫɥɟɞɭɟɦɚɹ ɰɟɥɥɸɥɚɡɚ ɫɨɯɪɚɧɹɟɬ ɛɨɥɟɟ 90 % ɮɟɪɦɟɧɬɚɬɢɜɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɩɨɫɥɟ 60-

ɦɢɧɭɬɧɨɝɨ ɩɪɨɝɪɟɜɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 30-50°ɋ, ɤɫɢɥɚɧɚɡɚ ɩɨɥɧɨɫɬɶɸ ɫɨɯɪɚɧɹɸɬ ɫɜɨɸ 
ɚɤɬɢɜɧɨɫɬɶ ɩɪɢ ɱɚɫɨɜɨɦ ɢɧɤɭɛɢɪɨɜɚɧɢɢ ɩɪɢ 30-45°ɋ, ɚ β-ɝɥɸɤɚɧɚɡɚ ɩɨɫɥɟ 30-ɦɢɧɭɬɧɨɝɨ 
ɜɵɞɟɪɠɢɜɚɧɢɹ - ɩɪɢ 30-45°ɋ ɢ ɜ ɬɟɱɟɧɢɟ 60 ɦɢɧɭɬ ɩɪɢ 30-40°ɋ. ɐɟɥɥɸɥɚɡɚ ɢ ɤɫɢɥɚɧɚɡɚ 

ɫɬɚɛɢɥɶɧɵ ɜ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ ɪɇ 4-6, β-ɝɥɸɤɚɧɚɡɚ ɜ ɢɫɫɥɟɞɭɟɦɨɦ ɞɢɚɩɚɡɨɧɟ ɫɨɯɪɚɧɹɟɬ 
ɫɜɵɲɟ 65% ɚɤɬɢɜɧɨɫɬɢ. 

ȼ ɤɚɱɟɫɬɜɟ ɫɬɚɛɢɥɢɡɚɬɨɪɨɜ ɮɟɪɦɟɧɬɧɨɝɨ ɩɪɟɩɚɪɚɬɚ Tr. viride ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ 
ɜɫɟ ɢɫɩɵɬɚɧɧɵɟ ɜɟɳɟɫɬɜɚ. ȼ ɫɜɹɡɢ ɫ ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɶɸ ɢ ɛɨɥɶɳɟɣ ɪɚɫɬɜɨɪɢɦɨɫɬɶɸ 
ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɭɥɶɮɚɬɚ ɚɦɦɨɧɢɹ (1,5 ɦɆ), ɤɨɬɨɪɵɣ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɟ ɯɪɚɧɟɧɢɟ ɩɪɟɩɚɪɚɬɚ ɜ ɬɟɱɟɧɢɟ 6-ɬɢ ɦɟɫɹɰɟɜ ɩɪɢ 4-10

ɨɋ.  
ɋɨɝɥɚɫɧɨ ɩɪɨɜɟɞɟɧɧɵɦ ɬɨɤɫɢɤɨɥɨɝɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɢɫɫɥɟɞɨɜɚɧɢɹɦ ɮɟɪɦɟɧɬɧɵɣ 

ɩɪɟɩɚɪɚɬ Tr. viride ɧɟ ɨɛɥɚɞɚɟɬ ɩɚɬɨɝɟɧɧɵɦɢ, ɬɨɤɫɢɱɟɫɤɢɦɢ ɢ ɪɚɡɞɪɚɠɚɸɳɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, 
ɨɬɧɨɫɢɬɫɹ ɤ 4 ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬɢ (ɜɟɳɟɫɬɜɚ ɦɚɥɨɨɩɚɫɧɵɟ, ɅȾ50 ɛɨɥɟɟ 5000 ɦɝ/ɤɝ) ɢ ɦɨɠɟɬ 
ɛɵɬɶ ɪɟɤɨɦɟɧɞɨɜɚɧ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜ ɤɨɪɦɨɩɪɨɢɡɜɨɞɫɬɜɟ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɟɬɨɞɨɦ ɭɥɶɬɪɚɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ ɎɄɀ Tr. viride 

ɧɚɪɚɛɨɬɚɧ ɨɩɵɬɧɵɣ ɨɛɪɚɡɟɰ ɰɟɥɥɸɥɨɥɢɬɢɱɟɫɤɨɝɨ ɩɪɟɩɚɪɚɬɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɤɨɦɩɥɟɤɫ 
ɤɚɪɛɨɝɢɞɪɚɡ, ɜɤɥɸɱɚɸɳɢɣ ɰɟɥɥɸɥɚɡɭ, ɤɫɢɥɚɧɚɡɭ ɢ β-ɝɥɸɤɚɧɚɡɭ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɨɫɧɨɜɧɵɯ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜ, ɫɬɚɛɢɥɶɧɨɫɬɢ ɢ ɬɨɤɫɢɤɨɥɨɝɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ 

ɢɫɩɵɬɚɧɢɣ ɭɤɚɡɵɜɚɸɬ ɧɚ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɩɪɟɩɚɪɚɬɚ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ 
ɤɨɦɛɢɤɨɪɦɨɜɨɣ ɩɪɨɞɭɤɰɢɢ.  
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ɇȿɎɌɖɘ ȾɈɇɇɕɏ ɈɌɅɈɀȿɇɂɃ, ɁȺɉȺȾɇȺə ɋɂȻɂРɖ, РɈɋɋɂə 

 

In Western Siberia, Khanty-Mansi Autonomous Okrug-Yugra, Nizhnevartovsk, the geotube 

remediation technology has been applied for the first time on lake sediments polluted with oil. Forty 

four geotubes were filled with the pulp of sediments from three lakes and laid so for two years. After 

2 years, the research showed that the concentrations of total petroleum hydrocarbons (TPH), 

aromatic hydrocarbons and resins-asphaltenes in the soil from the geotubes decreased by 80.6%-

97.5%, 64.6%-92.5%, and 45.2%-77.1%, respectively, compared to the initial pollution in lake 

sediments (807.4±44.9g/kg DM). The soils from the geotubes contain a lot of oil-oxidizing bacteria, 

heterotrophic and autotrophic microorganisms and have a high biological activity and no 

phytotoxicity.  
 

 

ȼɜɟɞɟɧɢɟ.  
Ɉɱɢɫɬɤɚ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɨɬ ɤɫɟɧɨɛɢɨɬɢɤɨɜ - ɫɥɨɠɧɨɟ ɢ ɬɪɭɞɨɟɦɤɨɟ 

ɞɟɥɨ. Ɂɚ ɪɭɛɟɠɨɦ Д1-4Ж ɢ ɜ Ɋɨɫɫɢɢ Д5-8Ж ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɬɟɯɧɨɥɨɝɢɢ 
ɪɟɦɟɞɢɚɰɢɢ ɬɚɤɢɯ ɨɛɴɟɤɬɨɜ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧ ɩɟɪɜɵɣ ɨɩɵɬ ɩɪɢɦɟɧɟɧɢɹ 
ɝɟɨɤɨɧɬɟɣɧɟɪɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɜ ɫɟɜɟɪɧɨɦ ɪɟɝɢɨɧɟ Ɋɨɫɫɢɢ.  

ɐɟɥɶ.  
Ɉɰɟɧɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɝɟɨɤɨɧɬɟɣɧɟɪɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɞɥɹ ɨɱɢɫɬɤɢ ɞɨɧɧɵɯ 

ɨɬɥɨɠɟɧɢɣ ɬɪɟɯ ɛɟɡɵɦɹɧɧɵɯ ɨɡɟɪ, ɡɚɝɪɹɡɧɟɧɧɵɯ ɧɟɮɬɶɸ ɜ ɭɫɥɨɜɢɹɯ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ. 
Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ.  
ȼ Ɍɸɦɟɧɫɤɨɣ ɨɛɥɚɫɬɢ, ɜ ɇɢɠɧɟɜɚɪɬɨɜɫɤɨɦ ɪɚɣɨɧɟ ɏɚɧɬɵ-Ɇɚɧɫɢɣɫɤɨɝɨ ɚɜɬɨɧɨɦɧɨɝɨ 

ɨɤɪɭɝɚ - ɘɝɪɵ ɞɨɧɧɵɟ ɨɬɥɨɠɟɧɢɹ ɢɡ ɬɪɟɯ ɛɟɡɵɦɹɧɧɵɯ ɨɡɟɪ, ɡɚɝɪɹɡɧɟɧɧɵɯ ɧɟɮɬɶɸ, ɛɵɥɢ 
ɢɡɜɥɟɱɟɧɵ ɡɟɦɫɧɚɪɹɞɨɦ ɫ ɝɥɭɛɢɧɵ ɨɤɨɥɨ 1 ɦ ɢ ɡɚɤɚɱɚɧɵ ɜ ɝɟɨɤɨɧɬɟɣɧɟɪɵ. ȼ ɩɭɥɶɩɭ 
ɞɨɛɚɜɢɥɢ ɮɥɨɤɭɥɹɧɬ ɞɥɹ ɭɩɥɨɬɧɟɧɢɹ ɬɨɪɮɚ. 44 ɝɟɨɤɨɧɬɟɣɧɟɪɚ ɛɵɥɢ ɪɚɡɦɟɳɟɧɵ ɜ ɞɜɚ ɪɹɞɚ 
ɨɞɢɧ ɧɚɞ ɞɪɭɝɢɦ ɞɥɹ ɷɤɨɧɨɦɢɢ ɦɟɫɬɚ ɢ ɭɥɭɱɲɟɧɢɹ ɨɬɯɨɠɞɟɧɢɹ ɜɨɞɵ ɢɡ ɝɟɨɤɨɧɬɟɣɧɟɪɨɜ 
ɧɢɠɧɟɝɨ ɪɹɞɚ. Ƚɟɨɤɨɧɬɟɣɧɟɪɵ ɫ ɡɚɝɪɹɡɧɟɧɧɵɦɢ ɞɨɧɧɵɦɢ ɨɬɥɨɠɟɧɢɹɦɢ ɩɪɨɥɟɠɚɥɢ ɜ ɬɟɱɟɧɢɟ 
ɞɜɭɯ ɥɟɬ, ɩɨɞɜɟɪɝɚɹɫɶ ɡɚɦɨɪɚɠɢɜɚɧɢɸ ɢ ɨɬɬɚɢɜɚɧɢɸ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɦɟɧɨɣ ɜɪɟɦɟɧ ɝɨɞɚ ɜ 
ɇɢɠɧɟɜɚɪɬɨɜɫɤɨɦ ɪɚɣɨɧɟ ɏɆȺɈ-ɘɝɪɚ. ɂɡ 44 ɝɟɨɤɨɧɬɟɣɧɟɪɨɜ ɜɵɛɪɚɥɢ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ 
14, ɪɚɫɩɨɥɨɠɟɧɧɵɯ, ɤɚɤ ɜ ɜɟɪɯɧɟɦ, ɬɚɤ ɢ ɜ ɧɢɠɧɟɦ ɹɪɭɫɟ. ɂɡ ɧɢɯ, ɢɡ 4-ɯ ɬɨɱɟɤ, ɨɬɛɢɪɚɥɢ ɧɚ 
ɚɧɚɥɢɡ ɭɫɪɟɞɧɟɧɧɵɟ ɩɪɨɛɵ ɨɫɭɲɟɧɧɨɝɨ ɞɨɧɧɨɝɨ ɨɫɚɞɤɚ (ɝɪɭɧɬɚ). Ȼɵɥɢ ɩɪɨɜɟɞɟɧɵ 
ɯɢɦɢɱɟɫɤɢɟ, ɚɝɪɨɯɢɦɢɱɟɫɤɢɟ, ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɢ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɟ ɚɧɚɥɢɡɵ, ɦɟɬɨɞɚɦɢ, 
ɩɪɢɧɹɬɵɦɢ ɜ Ɋɨɫɫɢɢ, ɢ ɩɨɫɬɚɜɥɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɮɢɬɨɬɨɤɫɢɱɧɨɫɬɢ 
ɝɪɭɧɬɨɜ. 

Рɟɡɭɥɶɬɚɬɵ. ɏɢɦɢɱɟɫɤɢɟ ɚɧɚɥɢɡɵ ɢɫɫɥɟɞɭɟɦɵɯ ɩɪɨɛ ɢɡ ɝɟɨɤɨɧɬɟɣɧɟɪɨɜ ɩɨɤɚɡɚɥɢ, ɱɬɨ 
ɦɚɬɟɪɢɚɥ, ɷɤɫɬɪɚɝɢɪɭɟɦɵɣ ɢɡ ɝɪɭɧɬɚ ɯɥɨɪɨɮɨɪɦɨɦ (Ɇɗɏ), ɫɭɳɟɫɬɜɟɧɧɨ ɭɦɟɧɶɲɢɥɫɹ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɢɫɯɨɞɧɵɦ ɡɚɝɪɹɡɧɟɧɢɟɦ (ɪɢɫ.1). Ⱥɧɚɥɢɡ ɞɟɝɪɚɞɚɰɢɢ ɤɚɠɞɨɣ ɮɪɚɤɰɢɢ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɝɟɨɤɨɧɬɟɣɧɟɪɚɯ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɚɛɨɪɢɝɟɧɧɨɣ ɦɢɤɪɨɮɥɨɪɵ ɩɨɤɚɡɚɥ, ɱɬɨ ɜ 
ɨɛɟɡɜɨɠɟɧɧɵɯ ɝɪɭɧɬɚɯ ɫɨɞɟɪɠɚɧɢɟ ɇɉ, ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɫɦɨɥɢɫɬɨ-

ɚɫɮɚɥɶɬɟɧɨɜɨɣ ɮɪɚɤɰɢɢ ɭɦɟɧɶɲɢɥɨɫɶ ɧɚ 80,6%-97,5%, 64,6%-92,5%, 45,2%-77,1%, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɚ ɫɨɞɟɪɠɚɧɢɟ ɨɤɢɫɥɟɧɧɵɯ ɜɟɳɟɫɬɜ, ɭɦɟɧɶɲɢɥɨɫɶ ɧɚ 48,4%-86,5% (ɪɢɫ.1). 
 

 
 



Biotechnology for agriculture and environmental protection  
   

 

 
September 07

th
 - 10th, 2016 

Odessa, Ukraine 
157 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 1. Ⱦɟɝɪɚɞɚɰɢɹ ɧɟɮɬɹɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜ ɝɟɨɤɨɧɬɟɣɧɟɪɚɯ ɩɨɫɥɟ ɞɜɭɯ ɥɟɬ 
ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɞɨɧɧɵɯ ɨɫɚɞɤɨɜ ɢɡ ɬɪɟɯ ɛɟɡɵɦɹɧɧɵɯ ɨɡɟɪ (ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ + ɝɪɚɜɢɦɟɬɪɢɹ) 
 

Ƚɏ ɚɧɚɥɢɡ ɩɨɞɬɜɟɪɞɢɥ ɪɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɦɟɬɨɞɨɦ ɝɪɚɜɢɦɟɬɪɢɢ (ɪɢɫ.2.) 
 

   

Ɋɢɫ. 2. Ƚɚɡɨɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɢɫɯɨɞɧɨɦ ɞɨɧɧɨɦ ɨɫɚɞɤɟ, 
ɡɚɝɪɹɡɧɟɧɧɵɦ ɧɟɮɬɶɸ (ɫɥɟɜɚ), ɢ ɜ ɝɪɭɧɬɟ ɢɡ ɝɟɨɤɨɧɬɟɣɧɟɪɚ №1 (ɫɩɪɚɜɚ) 

ȼɵɜɨɞɵ. Ʉɨɧɰɟɧɬɪɚɰɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɚɪɨɦɚɬɢɤɢ ɢ ɫɦɨɥɢɫɬɨ-ɚɮɫɮɚɥɶɬɟɧɨɜɵɯ ɜɟɳɟɫɬɜ 
ɜ ɝɪɭɧɬɚɯ ɢɡ ɝɟɨɤɨɧɬɟɣɧɟɪɨɜ ɩɨɫɥɟ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɜ ɬɟɱɟɧɢɟ 2-ɯ ɥɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɥɚɫɶ. 
Ƚɪɭɧɬɵ ɛɨɝɚɬɵ ɪɚɡɧɨɨɛɪɚɡɧɵɦɢ ɜɢɞɚɦɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɩɨɫɨɛɧɵɦɢ ɮɢɤɫɢɪɨɜɚɬɶ 
ɚɡɨɬ ɢɡ ɜɨɡɞɭɯɚ. ȼɵɫɨɤɚɹ ɛɢɨɥɨɝɢɱɟɫɤɚɹ (ɩɟɪɨɤɫɢɞɚɡɧɚɹ, ɞɟɝɢɞɪɨɝɟɧɚɡɧɚɹ, ɭɪɟɚɡɧɚɹ ɢ 
ɰɟɥɥɸɥɚɡɧɚɹ) ɚɤɬɢɜɧɨɫɬɶ ɝɪɭɧɬɨɜ ɢɡ ɝɟɨɤɨɧɬɟɣɧɟɪɨɜ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɜ ɩɪɢɪɨɞɟ. 
Ƚɪɭɧɬɵ ɧɟ ɨɛɥɚɞɚɸɬ ɮɢɬɨɬɨɤɫɢɱɧɨɫɬɶɸ, ɩɪɨɰɟɧɬ ɩɪɨɪɚɫɬɚɧɢɹ ɫɟɦɹɧ ɬɟɫɬ-ɨɛɴɟɤɬɚ ɫɨɫɬɚɜɥɹɟɬ 
ɜɟɥɢɱɢɧɵ ɨɬ 51 ɞɨ 100%. Ɍɟɯɧɨɥɨɝɢɹ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɨɜ ɫ ɩɨɦɨɳɶɸ ɝɟɨɤɨɧɬɟɣɧɟɪɨɜ ɜɩɨɥɧɟ 
ɩɪɢɝɨɞɧɚ ɞɥɹ ɨɱɢɫɬɤɢ ɨɬ ɧɟɮɬɹɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɨɡɟɪɧɵɯ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ. 
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ɇɟɯɜɟɞɨɜɢɱ ɋ.ɂ. 
Ɋɍɉ «ɂɧɫɬɢɬɭɬ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ», ɇȺɇ ɊȻ, ɉɪɢɥɭɤɢ, Ɋɟɫɩɭɛɥɢɤɚ Ȼɟɥɚɪɭɫɶ 

 

ɗɎɎȿКɌɂȼɇɈɋɌɖ ɆɂКРɈȻɂɈɉРȿɉȺРȺɌɈȼ ȼ  КɈɇɌРɈɅȿ ȻɈɅȿɁɇȿɃ  
ɅɖɇȺ ɆȺɋɅɂɑɇɈȽɈ ȼ ȻȿɅȺРɍɋɂ 

 

The results of efficiency evaluation while oil flax cultivation in Belarus are presented. It is shown that pre-

sowing seed treatment by biological preparations Trichodermin-BL (5 kg/t) and Fungilex, L (2,5 l/t) decreased 

sowing material infection, increased field seed germination and inhibited the main diseases development at 

original stages of crop vegetation. It is determined that the application of biological preparations 

Trichodermin-BL (2 % s.l.) and Fungilex, L (1 % s.l.) during crop vegetation by plants spraying promoted oil 

flax anthracnose and fusariosis development decrease, restricted their distribution during crop vegetation and 

also increased oil flax biological yield. 

 
ȼɜɟɞɟɧɢɟ. Ʌɟɧ ɹɜɥɹɟɬɫɹ ɬɪɚɞɢɰɢɨɧɧɨɣ ɩɪɹɞɢɥɶɧɨ-ɦɚɫɥɢɱɧɨɣ ɤɭɥɶɬɭɪɨɣ ɜɵɪɚɳɢɜɚɟɦɨɣ ɜ 

Ȼɟɥɚɪɭɫɢ. ɋɟɝɨɞɧɹ ɷɬɨ ɩɪɨɞɭɤɬ ɦɧɨɝɨɨɬɪɚɫɥɟɜɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ: ɜɨɥɨɤɧɨ ɭɫɩɟɲɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 
ɬɟɤɫɬɢɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ; ɦɚɫɥɨ – ɜ ɬɟɯɧɢɱɟɫɤɢɯ, ɦɟɞɢɰɢɧɫɤɢɯ ɢ ɤɨɫɦɟɬɢɱɟɫɤɢɯ ɰɟɥɹɯ; ɠɦɵɯ ɢ 
ɲɪɨɬ – ɤɚɤ ɤɨɪɦ ɜ ɠɢɜɨɬɧɨɜɨɞɫɬɜɟ; ɤɨɫɬɪɚ – ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. Ⱦɥɹ 
ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɩɨɬɪɟɛɧɨɫɬɟɣ ɧɚɫɟɥɟɧɢɹ ɪɟɫɩɭɛɥɢɤɢ ɜ ɛɥɢɠɚɣɲɟɟ ɜɪɟɦɹ ɞɥɹ ɩɢɳɟɜɵɯ ɢ ɦɟɞɢɰɢɧɫɤɢɯ 
ɰɟɥɟɣ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɝɨɞ ɨɤɨɥɨ 5-6 ɬɵɫ. ɬɨɧɧ ɥɶɧɹɧɨɝɨ ɦɚɫɥɚ, ɢɦɟɸɳɟɝɨ 
ɜɵɫɨɤɭɸ ɩɢɳɟɜɭɸ ɢ ɞɢɟɬɢɱɟɫɤɭɸ ɰɟɧɧɨɫɬɶ Д1]. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɥɶɧɨɜɨɞɫɬɜɚ 
ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɡɚ ɫɱɟɬ ɩɨɜɵɲɟɧɢɹ ɭɪɨɠɚɣɧɨɫɬɢ ɷɬɨɣ ɤɭɥɶɬɭɪɵ. ɉɨɜɵɲɟɧɢɹ 
ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɰɢɢ ɩɟɪɟɪɚɛɨɬɤɢ ɜɨɡɦɨɠɧɨ ɡɚ ɫɱɟɬ ɦɚɥɨɷɧɟɪɝɨɟɦɤɢɯ, ɷɤɨɥɨɝɢɡɢɪɨɜɚɧɧɵɯ, 
ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɯ ɫɨɜɪɟɦɟɧɧɵɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ, ɬ.ɟ. ɜ ɩɟɪɟɯɨɞɟ ɤ ɬɚɤɢɦ ɦɟɬɨɞɚɦ ɢ 
ɫɪɟɞɫɬɜɚɦ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɛɵ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɫɨɯɪɚɧɟɧɢɟ ɪɚɜɧɨɜɟɫɢɹ ɜ ɚɝɪɨɛɢɨɰɟɧɨɡɟ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɟɩɚɪɚɬɨɜ [4]. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɰɟɥɶɸ ɪɚɛɨɬɵ ɛɵɥɚ ɨɰɟɧɤɚ ɡɚɳɢɬɧɨɝɨ ɢ ɪɨɫɬɨɫɬɢɦɭɥɢɪɭɸɳɟɝɨ ɞɟɣɫɬɜɢɹ 
ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɟɩɚɪɚɬɨɜ. 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ ɜ 2013 ɢ 
2015 ɝɝ. ɧɚ ɛɚɡɟ Ɋɍɉ «ɂɧɫɬɢɬɭɬ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ». Ɏɢɬɨɩɚɬɨɥɨɝɢɱɟɫɤɭɸ ɷɤɫɩɟɪɬɢɡɭ ɫɟɦɹɧ ɥɶɧɚ 
ɦɚɫɥɢɱɧɨɝɨ ɨɫɭɳɟɫɬɜɥɹɥɢ ɛɢɨɥɨɝɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ. Ɉɰɟɧɤɭ ɡɚɪɚɠɟɧɧɨɫɬɢ ɫɟɦɹɧ ɤɨɦɩɥɟɤɫɨɦ 
ɜɨɡɛɭɞɢɬɟɥɟɣ ɛɨɥɟɡɧɟɣ ɨɫɭɳɟɫɬɜɥɹɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɨɦ [2Ж. ɉɨɥɟɜɵɟ 
ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɪɨɜɨɞɢɥɢ ɫɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɟ ɩɨɥɟɜɵɯ ɢɫɩɵɬɚɧɢɣ Д3Ж. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɭɱɟɬɨɜ 
ɩɨɪɚɠɟɧɧɨɫɬɢ ɪɚɫɬɟɧɢɣ ɥɶɧɚ ɦɚɫɥɢɱɧɨɝɨ ɨɫɧɨɜɧɵɦɢ ɛɨɥɟɡɧɹɦɢ ɜ ɩɟɪɢɨɞ ɜɟɝɟɬɚɰɢɢ ɢɫɩɨɥɶɡɨɜɚɥɢ 
ɫɬɚɧɞɚɪɬɧɵɟ ɮɢɬɨɩɚɬɨɥɨɝɢɱɟɫɤɢɟ ɦɟɬɨɞɢɤɢ Д4]. 

ȼ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɢɫɩɨɥɶɡɨɜɚɥɢ ɛɢɨɩɪɟɩɚɪɚɬɵ ɧɚ ɨɫɧɨɜɟ ɝɪɢɛɨɜ-ɚɧɬɚɝɨɧɢɫɬɨɜ: Ɍɪɢɯɨɞɟɪɦɢɧ-ȻɅ – 

ɧɚ ɨɫɧɨɜɟ ɲɬɚɦɦɚ Trichoderma viride T 13-82 ɫ ɧɨɪɦɨɣ ɪɚɫɯɨɞɚ 5 ɤɝ/ɬ – ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɫɟɦɹɧ; 2 %-ɧɚɹ 
ɪ.ɠ. – ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɜɟɝɟɬɢɪɭɸɳɢɯ ɪɚɫɬɟɧɢɣ ɢ Ɏɭɧɝɢɥɟɤɫ, ɀ – ɧɚ ɨɫɧɨɜɟ ɲɬɚɦɦɚ Trichoderma sp. D-

11 ɫ ɧɨɪɦɨɣ ɪɚɫɯɨɞɚ 2,5 ɥ/ɬ – ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɫɟɦɹɧ; 1,0 %-ɧɚɹ ɪ.ɠ. – ɨɩɪɵɫɤɢɜɚɧɢɟ ɪɚɫɬɟɧɢɣ. 
Рɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɩɪɟɩɚɪɚɬɨɜ Ɍɪɢɯɨɞɟɪɦɢɧ-ȻɅ (5 ɤɝ/ɬ) ɢ 
Ɏɭɧɝɢɥɟɤɫ, ɀ (2,5 ɥ/ɬ) ɧɚ ɫɬɚɞɢɢ ɩɪɟɞɩɨɫɟɜɧɨɣ ɨɛɪɚɛɨɬɤɢ ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ ɩɨɜɵɲɟɧɢɸ ɩɨɥɟɜɨɣ 
ɜɫɯɨɠɟɫɬɢ ɫɟɦɹɧ ɧɚ 14,3-19,8 % ɢ ɢɧɝɢɛɢɪɨɜɚɧɢɸ ɮɢɬɨɩɚɬɨɝɟɧɧɵɯ ɦɢɤɪɨɦɢɰɟɬɨɜ ɧɚ 18,0-73,5 % (ɩɪɢ 
ɢɧɮɢɰɢɪɨɜɚɧɧɨɫɬɢ ɫɟɦɹɧ ɜ ɜɚɪɢɚɧɬɟ ɛɟɡ ɨɛɪɚɛɨɬɤɢ 94,0-96,5 %). 

ɉɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɟɞɩɨɫɟɜɧɚɹ ɨɛɪɚɛɨɬɤɚ ɛɢɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɟɩɚɪɚɬɚɦɢ ɫɟɦɹɧ ɥɶɧɚ ɦɚɫɥɢɱɧɨɝɨ 
ɭɦɟɧɶɲɚɟɬ ɡɚɪɚɠɟɧɧɨɫɬɶ ɩɨɫɟɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɩɨɜɵɲɚɟɬ ɩɨɥɟɜɭɸ ɜɫɯɨɠɟɫɬɶ ɫɟɦɹɧ ɢ ɫɞɟɪɠɢɜɚɟɬ 
ɪɚɡɜɢɬɢɟ ɨɫɧɨɜɧɵɯ ɛɨɥɟɡɧɟɣ ɧɚ ɧɚɱɚɥɶɧɵɯ ɷɬɚɩɚɯ ɜɟɝɟɬɚɰɢɢ ɤɭɥɶɬɭɪɵ. Ɍɚɤ, ɪɚɡɜɢɬɢɟ ɚɧɬɪɚɤɧɨɡɚ ɩɪɢ 
ɩɪɢɦɟɧɟɧɢɢ ɩɪɟɩɚɪɚɬɚ Ɏɭɧɝɢɥɟɤɫ, ɀ (2,5 ɥ/ɬ) ɜ ɝɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɚɪɶɢɪɨɜɚɥɨ ɨɬ 4,4 ɞɨ 14,7 % (ɩɪɢ 
ɪɚɡɜɢɬɢɢ ɛɨɥɟɡɧɢ ɜ ɜɚɪɢɚɧɬɟ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɩɪɟɩɚɪɚɬɨɜ ɞɥɹ ɩɪɟɞɩɨɫɟɜɧɨɣ ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ – 15,6-20,0 

%). ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɛɢɨɩɪɟɩɚɪɚɬɨɜ ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ ɩɨɜɵɲɟɧɢɸ ɭɪɨɠɚɣɧɨɫɬɢ ɫɟɦɹɧ. Ɇɚɤɫɢɦɚɥɶɧɵɣ 
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ɭɪɨɠɚɣ ɫɟɦɹɧ ɛɵɥ ɩɨɥɭɱɟɧ ɜ 2015 ɝ. ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ Ɏɭɧɝɢɥɟɤɫ, ɀ (2,5 ɥ/ɬ) ɢ ɫɨɫɬɚɜɢɥ 28,4 ɰ/ɝɚ (ɩɪɢ 
ɭɪɨɠɚɣɧɨɫɬɢ ɜ ɜɚɪɢɚɧɬɟ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɩɪɟɩɚɪɚɬɚ ɞɥɹ ɩɪɟɞɩɨɫɟɜɧɨɣ ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ – 19,0 ɰ/ɝɚ). 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɩɪɟɩɚɪɚɬɵ ɞɥɹ ɩɪɟɞɩɨɫɟɜɧɨɣ ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ ɢɦɟɸɬ ɨɝɪɚɧɢɱɟɧɧɵɣ ɫɪɨɤ ɡɚɳɢɬɧɨɝɨ 
ɞɟɣɫɬɜɢɹ. Ȼɨɥɶɲɢɧɫɬɜɨ ɜɨɡɛɭɞɢɬɟɥɟɣ ɛɨɥɟɡɧɟɣ ɩɨɪɚɠɚɸɬ ɪɚɫɬɟɧɢɹ ɜ ɬɟɱɟɧɢɟ ɜɫɟɣ ɜɟɝɟɬɚɰɢɢ ɥɶɧɚ 
ɦɚɫɥɢɱɧɨɝɨ. ɉɨɷɬɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɟɩɚɪɚɬɨɜ ɜ ɩɟɪɢɨɞ ɜɟɝɟɬɚɰɢɢ ɤɭɥɶɬɭɪɵ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ 
ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɞɥɹ ɭɫɢɥɟɧɢɹ ɡɚɳɢɬɧɨɝɨ ɷɮɮɟɤɬɚ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɜ ɮɚɡɟ «ɟɥɨɱɤɚ» 
ɛɢɨɩɪɟɩɚɪɚɬɨɜ Ɍɪɢɯɨɞɟɪɦɢɧ-ȻɅ ɢ Ɏɭɧɝɢɥɟɤɫ, ɀ ɩɭɬɟɦ ɨɩɪɵɫɤɢɜɚɧɢɹ ɪɚɫɬɟɧɢɣ 2 % ɢ 1 %-ɧɨɣ 
ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ ɫɧɢɠɟɧɢɸ ɪɚɡɜɢɬɢɹ ɛɨɥɟɡɧɟɣ ɢ ɨɝɪɚɧɢɱɢɜɚɥɨ ɢɯ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɩɟɪɢɨɞ ɜɟɝɟɬɚɰɢɢ ɤɭɥɶɬɭɪɵ. ɍɱɟɬ, ɩɪɨɜɟɞɟɧɧɵɣ ɜ ɮɚɡɟ ɢɧɬɟɧɫɢɜɧɨɝɨ ɪɨɫɬɚ 
ɩɨɤɚɡɚɥ, ɱɬɨ ɜ ɜɚɪɢɚɧɬɟ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɛɢɨɩɪɟɩɚɪɚɬɨɜ ɪɚɡɜɢɬɢɟ ɚɧɬɪɚɤɧɨɡɚ ɫɨɫɬɚɜɥɹɥɨ 15,8-23,1 %, ɜ 
ɜɚɪɢɚɧɬɚɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ Ɍɪɢɯɨɞɟɪɦɢɧɚ-ȻɅ (2 %-ɧɚɹ ɪ.ɠ.) ɢ Ɏɭɧɝɢɥɟɤɫɚ, ɀ (1 %-ɧɚɹ ɪ.ɠ.) ɪɚɡɜɢɬɢɟ 
ɛɨɥɟɡɧɢ ɛɵɥɨ ɧɢɠɟ ɢ ɜɚɪɶɢɪɨɜɚɥɨ ɨɬ 4,7 ɞɨ 17,7 %. Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɟɩɚɪɚɬɨɜ 
ɞɨɫɬɢɝɚɥɚ 70,3 %. ȼ ɮɚɡɟ ɠɟɥɬɨɣ ɫɩɟɥɨɫɬɢ ɜ ɜɚɪɢɚɧɬɟ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɛɢɨɩɪɟɩɚɪɚɬɨɜ ɪɚɡɜɢɬɢɟ 
ɚɧɬɪɚɤɧɨɡɚ ɫɨɫɬɚɜɢɥɨ 14,0-38,1 %. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɛɢɨɩɪɟɩɚɪɚɬɨɜ ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɚɥɨɫɶ ɧɚ 
ɫɬɚɛɢɥɢɡɚɰɢɢ ɮɢɬɨɩɚɬɨɥɨɝɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɜ ɩɨɫɟɜɚɯ ɥɶɧɚ. Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɨ 
ɫɧɢɠɟɧɢɸ ɪɚɡɜɢɬɢɹ ɚɧɬɪɚɤɧɨɡɚ ɤ ɤɨɧɰɭ ɜɟɝɟɬɚɰɢɢ ɜɚɪɶɢɪɨɜɚɥɚ ɨɬ 64,2 % (Ɍɪɢɯɨɞɟɪɦɢɧ-ȻɅ) ɞɨ 46,4 % 
(Ɏɭɧɝɢɥɟɤɫ, ɀ). 

ɇɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɢɡɭɱɟɧɧɵɟ ɩɪɟɩɚɪɚɬɵ ɷɮɮɟɤɬɢɜɧɨ ɤɨɧɬɪɨɥɢɪɨɜɚɥɢ ɪɚɡɜɢɬɢɟ 
ɮɭɡɚɪɢɨɡɚ, ɤɨɬɨɪɵɣ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɨɹɜɢɥɫɹ ɜ 2013 ɝ.: ɫɧɢɠɟɧɢɟ ɪɚɡɜɢɬɢɹ ɛɨɥɟɡɧɢ ɫɨɫɬɚɜɢɥɨ 85,1 % 

(Ɍɪɢɯɨɞɟɪɦɢɧ-ȻɅ) ɢ 51,1 % (Ɏɭɧɝɢɥɟɤɫ, ɀ). 
Ɉɬɦɟɱɟɧɨ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɛɢɨɩɪɟɩɚɪɚɬɨɜ ɧɚ ɪɨɫɬ ɪɚɫɬɟɧɢɣ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ 

ɩɨɜɵɲɟɧɢɸ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɭɪɨɠɚɣɧɨɫɬɢ ɫɟɦɹɧ ɧɚ 0,8-24,0 ɰ/ɝɚ. Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɭɪɨɠɚɣɧɨɫɬɶ ɫɟɦɹɧ 
ɫɨɫɬɚɜɢɥɚ 19,6-45,0 ɰ/ɝɚ (ɩɪɢ ɭɪɨɠɚɣɧɨɫɬɢ ɜ ɜɚɪɢɚɧɬɟ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɛɢɨɩɪɟɩɚɪɚɬɨɜ – 9,4-20,8 ɰ/ɝɚ). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɢɨɩɪɟɩɚɪɚɬɵ Ɍɪɢɯɨɞɟɪɦɢɧ-ȻɅ (5 ɤɝ/ɬ) ɢ Ɏɭɧɝɢɥɟɤɫ, ɀ (2,5 ɥ/ɬ) ɩɪɢ 
ɩɪɟɞɩɨɫɟɜɧɨɣ ɨɛɪɚɛɨɬɤɟ ɫɟɦɹɧ ɩɨɡɜɨɥɢɥɢ ɫɧɢɡɢɬɶ ɧɚɝɪɭɡɤɭ ɫɟɦɟɧɧɨɣ ɢɧɮɟɤɰɢɢ ɧɚ 18,0-73,5 %, 

ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ ɭɥɭɱɲɟɧɢɸ ɩɨɥɟɜɨɣ ɜɫɯɨɠɟɫɬɢ ɧɚ 14,3-19,8 %, ɫɧɢɠɟɧɢɸ ɪɚɡɜɢɬɢɹ ɚɧɬɪɚɤɧɨɡɚ ɧɚ 
ɧɚɱɚɥɶɧɵɯ ɷɬɚɩɚɯ ɪɚɡɜɢɬɢɹ ɤɭɥɶɬɭɪɵ ɧɚ 26,5-71,8 %. ɉɪɢɦɟɧɟɧɢɟ ɛɢɨɩɪɟɩɚɪɚɬɨɜ (Ɍɪɢɯɨɞɟɪɦɢɧ-ȻɅ – 

2 %-ɧɚɹ ɪ.ɠ. ɢ Ɏɭɧɝɢɥɟɤɫ, ɀ – 1 %-ɧɚɹ ɪ.ɠ.) ɩɭɬɟɦ ɨɩɪɵɫɤɢɜɚɧɢɹ ɜ ɩɟɪɢɨɞ ɜɟɝɟɬɚɰɢɢ ɥɶɧɚ ɦɚɫɥɢɱɧɨɝɨ 
ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ ɫɧɢɠɟɧɢɸ ɪɚɡɜɢɬɢɹ ɚɧɬɪɚɤɧɨɡɚ ɧɚ 23,4-70,3 %, ɨɝɪɚɧɢɱɟɧɢɸ ɪɚɡɜɢɬɢɹ ɮɭɡɚɪɢɨɡɚ ɧɚ 
51,1-85,1 %, ɚ ɬɚɤɠɟ ɭɜɟɥɢɱɟɧɢɸ ɭɪɨɠɚɣɧɨɫɬɢ ɫɟɦɹɧ ɧɚ 0,8-24,0 ɰ/ɝɚ. 
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ɑɚɫɬɧɵɣ ɢɧɫɬɢɬɭɬ ɩɪɢɤɥɚɞɧɨɣ ɛɢɨɬɟɯɧɨɥɨɝɢɢ НКRШsЭТЦ, Ƚɟɪɦɚɧɢɹ 
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REDUCTION OF NITROGEN FERTILIZER DURING THE APPLICATION OF 

AGRICULTURAL PRACTICE AREAS IN GERMANY WITH A COMBINATION OF 

PLANT HORMONES AND HUMIC ACIDS (PHC) -  IN THE PROGRAM TANDEM 
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РɈɋɌ ɉРɈȾɍКɌɂȼɇɈɋɌɂ РȺɋɌȿɇɂȿȼɈȾɋɌȼȺ ɂ ɉɈɌȿɇɐɂȺɅ  ɗКɈɇɈɆɂɂ 
ȺɁɈɌɇɈȽɈ ɍȾɈȻРȿɇɂə ɉРɂ ɈȻРȺȻɈɌКȿ ɈɉɕɌɇɕɏ ɉɈɅȿɃ ȽȿРɆȺɇɂɂ 
КɈɆȻɂɇȺɐɂəɆɂ ɇȺ ɈɋɇɈȼȿ ȽɍɆɂɇɈȼɕɏ ɂ ɎɂɌɈȽɈРɆɈɇȺɅɖɇɕɏ 

ɋɈɋɌȺȼɅəɘɓɂɏ  (PHC) – ȼ РȺɆКȺɏ ȼ РȺɆКȺɏ ɉРɈȽРȺɆɆɕ TANDEM 
12/21

 

 
Agriculture in Germany has reached no environmental objective in the last 10 years. It is time that 

the good farmers together with consultants and researchers show everyone else how to do it. As it 

goes, with acceptable balances to achieve good yields and with low N and P excesses to earn good 

money [1]. 

 

The potential of plant and soil adjuvants to increase productivity of crops, having at the same time 

environmental benefits, will be discussed in this context in Germany still controversial. Unlike in 

Eastern Europe, where the fertilizer use and yields are traditionally in much lower level and is 

reported regularly since 1999 on revenue growth of 15-40% for the same fertilizer used [2]. In the 

past 20 years have been particularly in Ukraine, Russia and Belarus fundamental scientific work, 

carried out to two classes of plant growth regulators - Phytohormones and humic acids. There the 

mechanisms of action have been solved and collecting practices experience on several million 

hectares are published [3]. 

 

The achieved level of knowledge is a starting point for the International Long-Term Program 

Tandem
12/21

 to increase the biological soil fertility and to build a sustainable biological nutrient 

reserves in the soil, in where the compositions of these two classes – the so called 

PhytoHuminCompounds (PHC) - are used [4]. On long-term program Tandem
12/21

 and the two 

upstream research projects Radostim A * B and future
9/12

 since 2004 German farms with intensive 

economy involved. About 170 practice areas with a total area of about 3000ha were treated up to 12 

years with plant hormone-humic acid compositions (PHCs) [5, 6]. 

 

The article reports about the long-term development of biological soil parameters: humus, nitrogen-

fixing bacteria and phosphorus mobilizing bacteria. In addition, the changes in production 

functions, standardized to cereal units (CU) are evaluated. A first conclusion says, that adjust 

depending on the location and soil quality index the yield peaks raised up to 2 to 10 CU while a 

simultaneously around 10-40kg N / ha reduced N-use. The results are discussed at the YEN model 

and explained [7]. At medium soil quality index (45-50) PHCs cause activation of about 1kg plant-

available biological nitrogen per hectare from 1 million CFU/g of free-living air-nitrogen-fixing 

bacteria in the soil. Their concentration achieved with repeated PHC use equilibrium values of 20-

30 million CFU/g. PHC applications are therefore an appropriate means, while increasing 

productivity to improve the N balance of German agriculture around 15-35 kg N/ha, to reduce 

potential environmental impacts and to meet the requirements of the new fertilizer ordinance more 

effectively [8]. 
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ON THE DYNAMICS OF THE CONCENTRATION OF PHYTOPATHOGENIC  

SOIL BACTERIA ON TEST AREAS OF THE  

TANDEM
12/21

 PROGRAM 
 

ȾɂɇȺɆɂКȺ КɈɇɐȿɇɌРȺɐɂɂ ɎɂɌɈɉȺɌɈȽȿɇɇɕɏ ɉɈɑȼȿɇɇɕɏ 

ȻȺКɌȿРɂɃ ɇȺ ɈɉɕɌɇɕɏ ɉɈɅəɏ ȽȿРɆȺɇɂɂ ȼ РȺɆКȺɏ 

ɉРɈȽРȺɆɆɕ TANDEM
12/21

 
 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɡɜɨɥɹɸɬ ɩɪɟɞɩɨɥɨɠɢɬɶ: ɩɪɢ ɪɟɝɭɥɹɪɧɨɦ ɩɪɢɦɟɧɟɧɢɹ 
Phytohumin humic acid combinations (PHC), ɛɚɥɚɧɫ ɩɚɬɨɝɟɧɧɵх ɢ ɩɨɥɟɡɧɵх ɛɚɤɬɟɪɢɣ ɜ ɩɨɱɜɟ 
ɫɦɟɳɚɟɬɫɹ ɜ ɫɬɨɪɨɧɭ ɩɨɥɟɡɧɵх 

 

We found the first evidence that the relative share of phytopathogenic bacteria in soil will be 

reduced by the application of Phytohumin humic acid combinations (PHC). 

 

In a period of 5 years on 5 practice areas of Tandem1221 program the evolution of the 

concentration of phytopathogenic bacteria [1], air-nitrogen-fixing bacteria N and phosphorus 

mobilizing bacteria P [2] was determined. The measurements were made on soil samples taken 

from the end of March or the end of October. The areas 1 and 2 were control areas, the cultures on 

the areas 3,4,5 were treated  in spring with the phytohormone humic acid combination (PHC) 

Tandem F, the soil of the areas 3,4,5 from 2012 were again treated in autumn with the preparation 

tandem H. The soil index of practice areas and the crops being grown shows Table 1: 

 

practice 

areas treatment 

Soil 

index 2011 2012 2013 2014 2015 

1 control 32 WW WG RP WW WG 

2 control 65 RP WR GR WW HF 

3 Tandem F,H 46 SM WW RP WG SM 

4 Tandem F,H 33 WG WR RP WG WR 

5 Tandem F,H 37 SG WG RP WW SG 

Tablle 1: Crop rotation 

WW – winter wheat, WG – winter barley, RP – winter rape, GR – grass, HF - oats, SM - silage 

maize, WR - winter rye, SG - spring barley  

The temporal evolution of bacterial concentrations and their tendency and the ratio of 

phytopathogenic bacteria to the sum of all specific bacteria (pathogenic / (pathogenic + N + P)) is 

shown in Figure 1. It can be seen, that the ratio increases or is nearly constant in the control areas. 

On the treated areas with tandem we observed after 2 to 3 years a shift to smaller values of the ratio, 

meaning that the relative proportion of phytopathogenic bacteria back in the soil. The Phenomen to 

be examined more closely in the future by a larger number of samples. 
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1a  1b  1c  

2a  2b  2c  

3a  3b  3c  

4a  4b  4c  

5a  5b  5c   

Figure 1: Temporal evolution of pathogenic (a) , nitrogen fixing plus phosphorus mobilizing (N+P) bacteria 

(b) and their relationship (c),  for 5 practice areas   (bacteria concentration in soil in Mio. CFU /g) 
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2
, ɏɭɪɲɤɚɣɧɟɧ Ɍ.ȼ.

3
 

1ɑɚɫɬɧɵɣ ɢɧɫɬɢɬɭɬ ɩɪɢɤɥɚɞɧɨɣ ɛɢɨɬɟɯɧɨɥɨɝɢɢ НКRШsЭТЦ, Ƚɟɪɦɚɧɢɹ 
2Ɉɬɞɟɥɟɧɢɟ ɮɢɡɢɤɨ-ɯɢɦɢɢ ɝɨɪɸɱɢɯ ɢɫɤɨɩɚɟɦɵɯ ɂɧɎɈȼ ɢɦ. Ʌ.ɇ.Ʌɢɬɜɢɧɟɧɤɨ ɇȺɇ ɍɤɪɚɢɧɵ, 
Ʌɶɜɨɜ 
3 ɇɂɂɋɏ Ɋɟɫɩɭɛɥɢɤɢ Ʉɨɦɢ Ɋɨɫɫɟɥɶɯɨɡɚɤɚɞɟɦɢɢ, ɝ. ɋɵɤɬɵɜɤɚɪ, Ɋɨɫɫɢɹ 

 

РȿɁɍɅɖɌȺɌɕ ɂɁɆȿРȿɇɂɃ ɎɅɍɈРȿɋɐȿɇɐɂɂ ɏɅɈРɈɎɂɅɅȺ ɉРɂ 
ɈȻРȺȻɈɌКȿ ɋȿɆȿɇɇɈȽɈ ɆȺɌȿРɂȺɅȺ ɉɒȿɇɂɐɕ ȻɂɈɎɍɇȽɂɐɂȾɈɆ ȼȿРȼȺ 

 

THE RESULTS OF THE CHLOROPHYLL FLUORESCENCE MEASUREMENTS AT 

SEED TREATED  BY BIOFUNGICIDE WERWA WINTERWHEAT 
 

Ɇɵ ɢɫɫɥɟɞɨɜɚɥɢ ɞɨɛɚɜɥɟɧɢɟ ЛТoПunРТМТНО WerWК ɤ BOSTAR-ɫɢɫɬɟɦɚ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ 
ɨɡɢɦɨɣ ɩɲɟɧɢɰɵ. ɂɡ ɢɡɦɟɪɟɧɢɣ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɪɚɫɫɱɢɬɵɜɚɥɢ ɪɨɫɬ ɜɵɪɭɱɤɢ 5-12%. 

 

We investigated the addition of biofungicide Verwa to  the BOSTAR-System for seed treatment of 

winter wheat. From fluorescence measurements a revenue growth of 5-12% was calculated. 

 

Tandem BOSTAR Array 
The treatment of seeds with fungicides and insecticides is an effective instrument for ensuring a 

stable and healthy growth of the plant in the initial stage. In recent years many synthetic fungicides 

and all synthetic insecticides have been banned because of their harmful effect on health and the 

environment. The search for alternative preparations is has become a current day job. The Tandem 

BOSTAR array is a successful attempt to solve this problem. BOSTAR (Bio Organic Seed 

Treatment Array) is the result of international tandem cooperation, based on the combinatorial 

effect of phytohormones and humic acids (PHC). It is free of chemically synthesized fungicides and 

insecticides. 

The width of the multifunctional activity spectrum of BOSTAR can be adapted by the modular 

selection of the additives used in the various systems of the treatment of seeds. Currently, there are 

6 systems in the Tandem array of BOSTAR: Basic, Standard, +1, +2, +3, +4. Each system can 

successfully work as an additive, but also be can used alone to treat seeds. Also electron beam 

treated seeds can be treated with the systems. BOSTAR is very effective even in problematic or 

older seeds [1]. 

 

 

daRostim® Tandem BOSTAR Array  for cereals (6 systems) 
 

BOSTAR-Array Basic Standard BOSTAR+1 BOSTAR+2 BOSTAR+3 BOSTAR+4 

phytohormones X X X X X X 

humic acids X X X X X X 

biosurfactants X X X X X X 

endophytes  X X X X X 

adhesive  X X X X X 

Bio-insecticides 

Bio-nematicides 

  X 

X 

X 

X 

X 

X 

XX 

XX 

Bio-fungicides    X X XX 

micronutrients     X XX 
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Task 
The BOSTAR+ 2 system was compared with the system BOSTAR+1 in the past supplemented by 

the bio-fungicid "Bioschutz" (Bacillus Subtilis) [2]. We tested, what for productivity effects can be 

achieved through the bio-fungicide "WerWa" [3]. WerWa is a natural biologically and 

pharmacologically interesting extract, which is obtained by a cold physical extraction process, 

which does not destroy the active ingredients, from the needles of a fir tree growing in the Ural 

Mountains. The extract contains mainly triterpenics, monoterpenoids, carotenoids, polyprenols, 

phenols, environmentally friendly insecticides (Pheremones) et al. He was patented along with the 

manufacturing process in 2006 and classified as a biological broadband fungicide and insecticide. 

Experiments 
Two varieties of wheat (FRANZ, KOMETUS) were treatet with BOSTAR+1 or BOSTAR Basic 

(variants: A, B, D, E) and additionally by the synthetic plant protection preparation Rubin TT. The 

variants: B, E, C, F were additionally treated with Biofungizides: Bacillus subtilis (B, E), Bacillus 

Subtilis / WerWa (C, F). The variants C, F was treated without any synthetic components. (Table1): 
 

VARIETIES TREATMENT VARIANTS 

FRANZ A BOSTAR+1 B 

BOSTAR+1/Bacillus 

Subtilis C 

BOSTAR+1/Bacillus 

Subtilis/WerWa 

KOMETUS D 

BOSTAR 

Basic E 

BOSTAR+1/Bacillus 

Subtilis F 

BOSTAR+1/Bacillus 

Subtilis/WerWa 

 
All other agronomic measures were comparable and oriented in accordance with the best of 

practical experience (Region Zwickau, Saxony, Germany) to achieving maximum crop in the. 
 

 Table 1     Fertilizer (kg N/ha) 

variants date plant protection  07.04. 25.04. 01.06. 

A 12.04.2016 Husar plus,CCC,Moddus,Phos60 52 114 38 

  18.05.2016 Opus Top,CCC,Moddus,Nutriphite Magnum,Cerone       

  21.05.2016 Skyway Xpro,Osiris, Biscaja,Nutriphite Magnum       

B 20.04.2016 

Husar plus,CCC,Moddus,Primus perfect, Phos60, 

Tandem50 36 109 33 

  19.05.2016 

Pronto Plus,Folicur,CCC,Moddus,Nutriphite 

Magnum,Cerone       

  01.06.2016 Skyway Xpro,Osiris, Biscaja,Nutriphite Magnum       

C 12.04.2016 Husar plus,CCC,Moddus,Phos60 41 114 38 

  09.05.2016 Pronto Plus, Unix,Nutriphite Magnum       

  21.05.2016 Skyway Xpro,Osiris, Biscaja,Nutriphite Magnum       

D 12.04.2016 Broaway, Primus perfect,CCC,Moddus,Phos60 47 121 39 

  29.04.2016 Pronto Plus, Phos60       

E 12.04.2016 Broaway, Primus perfect,CCC,Moddus,Phos60 47 121 39 

  29.04.2016 Pronto Plus, Phos60       

F 12.04.2016 Broaway, Primus perfect,CCC,Moddus,Phos60 47 121 39 

  29.04.2016 Pronto Plus, Phos60       

 

Measurements and results 
From 16.03.2016 to 19.07.2016,  11 Measurements of chlorophyll fluorescence (Kautsky effect) 

were carried out with the meter FloraTest [4] (days: 76,84,91,98,112,119,127,133,141,193,201). 

The time trend of the maximum of fluorescence intensities Imax (t) for the variants A to F are shown 

in Figure 1 and 2. It can be described with a quadratic approximation: Imax (t) = ax
2
+bx+c (Table 2): 
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Table 2   a       b c   a b c   a b c 

FRANZ A -0,13 31,45 

-

482,70 B -0,06 19,88 

-

170,32 C -0,03 7,67 975,27 

KOMETUS D -0,16 38,86 

-

942,69 E -0,14 34,00 

-

629,91 F -0,18 46,59 

-

1494,50 

  

     
Figure 1, 2: Temporal evolution of the fluorescence intensity Imax (t) 

 

The fluorescence intensity Imax (t) is approximately proportional to the potential photosynthetic 

activity. The yield potential P (productivity) can therefore be estimated by the integral                            � = ∫20050 ����ሺ�ሻ�� . Figure 3,4: 

  
Figure 3, 4: Estimated yield potential P (productivity) 

 

The highest yield potential was estimated for the variants C, F with WerWa . It is around 5% 

(FRANZ) or 12% (KOMETUS) over the control variants BOSTAR+1 or BOSTAR Basic. The only 

addition of Bacillus subtilis showing for both varieties diametrical results. The harvest is still to 

come. We report on the results later. 

 

1. BOSTAR, prospekt daRostim 2016 

2. Ʉɚɪɩɟɧɤɨ ȿ.ȼ., ɓɟɝɥɨɜɚ ɇ.ɋ., ɇɨɜɢɤ ȼ., ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɛɢɨɝɟɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɨ-

ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɛɪɚɛɨɬɤɢ ɫɟɦɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 
ɨɡɢɦɨɣ ɩɲɟɧɢɰɵ, IX ɤɨɧɮɟɪɟɧɰɢɹdaRostim, ɫ. 41, Lviv 2013, Ukraine 

3. ɏɭɪɲɤɚɣɧɟɧ Ɍ.ȼ., Ʉɭɱɢɧ Ⱥ.ȼ. Ʌɟɫɨɯɢɦɢɹ ɞɥɹ ɢɧɧɨɜɚɰɢɣ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ // 
ɂɡɜɟɫɬɢɹ Ʉɨɦɢ ɧɚɭɱɧɨɝɨ ɰɟɧɬɪɚ ɍɪɨ ɊȺɇ. 2011. N 

4. Romanov V.,Galelyuka I.,Hrusha V.,SarakhanYe, Biosensor for Express-Diagnostics of Plant 

States, V ɤɨɧɮɟɪɟɧɰɢɹ Radostim ,ɫ. 153, Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ,ɍɤɪɚɢɧɚ, 2009 
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ɂɁɍɑȿɇɂȿ ɉРɂ  ɉɈɆɈɓɂ ɈɉɌɂɑȿɋКɂɏ ɆȿɌɈȾɈȼ  

ɉРɈɅɈɇȽɂРɈȼȺɇɇɈȽɈ ȾȿɃɋɌȼɂə  ȽɍɆɂɇɈȼɈȽɈ  ɉРȿɉȺРȺɌȺ  NOVIHUM  

ɇȺ  ȼɂɇɈȽРȺȾɇɂКȺɏ  ȽȿРɆȺɇɂɂ 
 

ɉɪɨɜɨɞɢɥɢɫɶ ɬɪёхɥɟɬɧɢɟ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɩɪɨɥɨɧɝɢɪɨɜɚɧɧɵɦ ɞɟɣɫɬɜɢɟɦ ɩɪɟɩɚɪɚɬɚ NovТСum 
ɧɚ ɜɢɧɨɝɪɚɞɧɢɤɟ ɩɪɢ ɩɨɦɨɳɢ ɨɩɬɢɱɟɫɤɢх ɦɟɬɨɞɨɜ ɢɡɦɟɪɟɧɢɣ ɞɢɧɚɦɢɤɢ ɮɥɸɨɪɟɫɰɟɧɰɢɢ 
хɥɨɪɨɮɢɥɥɚ CFD  (CСХoropСвХХ-Fluoreszenz-DвnКmТФ) ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ хɥɨɪɨɮɢɥɥɚ DPCA 

(Digital-Photo-Chrom-AnКХвsО). ɉɨɥɨɠɢɬɟɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ ɷɬɢх ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɜɨɠɞɚɥɫɹ 
ɛɨɥɟɟ ɚɤɬɢɜɧɵɦ ɪɚɡɜɢɬɢɟɦ ɫɚɠɟɧɰɟɜ, ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɜɢɬɚɥɶɧɨɫɬɶɸ ɪɚɫɬɟɧɢɣ, ɛɨɥɟɟ 
ɜɵɫɨɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɩɪɨɰɟɫɫɚ ɮɨɬɨɫɢɧɬɟɡɚ ɢ ɛɨɥɟɟ ɜɵɫɨɤɢɦɢ ɭɪɨɠɚɹɦɢ. 
 

The long-term effect of the soil adjuvant Novihum on wine plantation was detected over a period of 

three years by measurements of chlorophyll fluorescence dynamics (CFD) and by DPCA Digital-

Photo- Chrome-Analysis of the vine leaves. They correlate with faster plant growth, better vitalities, 

greater photosynthetic efficiency and higher yields for comparable qualities. 

 

ȼɜɟɞɟɧɢɟ  
Novihum - ɷɬɨ ɨɪɝɚɧɨ-ɦɢɧɟɪɚɥɶɧɨɟ ɚɡɨɬɧɨɟ ɭɞɨɛɪɟɧɢɟ ɢ ɜɵɩɭɫɤɚɟɬɫɹ ɜ ɜɢɞɟ ɫɭɯɨɝɨ 
ɝɪɚɧɭɥɹɬɚ. ɐɟɥɶ ɩɪɢɦɟɧɟɢɹ - ɫɬɚɛɢɥɶɧɨɟ ɢ ɩɨɫɬɨɹɧɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɱɜɵ ɫɭɛɫɬɪɚɬɚɦɢ ɫ 
ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɦ, ɚɡɨɬɫɨɞɟɪɠɚɳɢɦ ɭɫɬɨɣɱɢɜɵɦ ɝɭɦɭɫɨɦ. ɍɫɤɨɪɹɟɬɫɹ ɩɪɨɰɟɫɫ 
ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɢɬɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɞɨɫɬɭɩɧɵɟ ɞɥɹ ɪɚɫɬɟɧɢɹ ɮɨɪɦɵ, ɩɨɜɵɲɚɟɬɫɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɞɨɛɪɟɧɢɣ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɬɟɧɢɣ ɤ ɫɬɪɟɫɫɨɜɵɦ ɫɢɬɭɚɰɢɹɦ, ɭɥɭɱɲɚɸɬɫɹ 
ɫɜɨɣɫɬɜɚ ɩɨɱɜɵ ɭɞɟɪɠɢɜɚɬɶ ɢ ɩɟɪɟɞɚɜɚɬɶ ɪɚɫɬɟɧɢɸ ɩɢɬɚɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ. Novihum 

ɩɨɥɭɱɚɸɬ ɢɡ ɛɭɪɨɝɨ ɭɝɥɹ ɩɨɫɪɟɞɫɬɜɨɦ ɯɢɦɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɤɫɢɞɚɬɢɜɧɨɝɨ ɚɦɦɨɧɨɥɢɡɚ ɢ 
ɫɨɞɟɪɠɢɬ ɨɤɨɥɨ 82% ɝɭɦɢɧɨɜɵɯ ɜɟɳɟɫɬɜ (ɝɭɦɚɬɵ,ɝɭɦɢɧɨɜɵɟ ɤɢɫɥɨɬɵ, ɮɭɥɶɜɨɤɢɫɥɨɬɵ) ɢ ɨɬ 
5,5 ɞɨ 6,0% ɚɡɨɬɚ, 33% ɤɨɬɨɪɨɝɨ ɜ ɞɨɫɬɭɩɧɨɣ ɞɥɹ ɪɚɫɬɟɧɢɹ ɮɨɪɦɟ. ɋɨɞɟɪɠɚɧɢɟ Nmin ɞɨ 4,2 
ɝ/ɤɝ ɋȼ (ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ). Ɂɚ ɩɪɨɥɨɧɝɢɪɨɜɚɧɧɨɟ ɞɟɣɫɬɜɢɟ ɨɬɜɟɱɚɸɬ ɝɭɦɢɧɨɜɵɟ ɜɟɳɟɫɬɜɚ. 
Novihum ɫɥɭɠɢɬ ɢɫɬɨɱɧɢɤɨɦ ɩɨɫɬɨɹɧɧɨɝɨ ɩɨɩɨɥɧɟɧɢɹ ɭɫɬɨɣɱɢɜɵɦ ɚɡɨɬɫɨɞɟɪɠɚɳɢɦ 
ɝɭɦɭɫɨɦ ɩɨɱɜ, ɨɛɟɞɧɟɧɧɵɯ ɢɥɢ ɧɟ ɫɨɞɟɪɠɚɳɢɯ ɝɭɦɭɫ. Novihum ɩɪɟɩɹɬɫɬɜɭɟɬ ɜɵɦɵɜɚɧɢɸ 
ɩɢɬɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ. ɇɨɪɦɵ ɩɪɢɦɟɧɟɧɢɹ: ɨɬ 0,5 ɞɨ 2,0 ɤɝ/ɦ2

. 

 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
Ɋɚɧɟɟ ɫɨɨɛɳɚɥɨɫɶ [1], 16 ɦɚɹ 2013 ɝɨɞɚ ɜ ɪɟɝɢɨɧɟ Grossräschener See (ɨɡɟɪɨ Ƚɪɨɫɫɪɷɲɟɧ) ɧɚ 
ɪɟɤɭɥɶɬɢɜɢɪɨɜɚɧɧɵɯ ɬɟɪɪɢɤɨɧɚɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫ/ɯ ɩɪɟɞɩɪɢɹɬɢɹ Lindenfeld GbR ɛɵɥ 
ɜɵɫɚɠɟɧ ɜɢɧɨɝɪɚɞɧɢɤ ɩɨ ɬɟɯɧɨɥɨɝɢɢ Novihum. Ȼɵɥɢ ɩɨɫɚɠɟɧɵ 2 ɫɨɪɬɚ ɜɢɧɨɝɪɚɞɚ - Cabernet 

blanc ɢ Solaris. Novihum ɜɧɨɫɢɥɫɹ ɜ ɨɛɴёɦɟ 470g/ɪɚɫɬɟɧɢɟ (ɥɭɧɤɚ 16 ɥɢɬɪɨɜ) ɜ ɞɜɭɯ ɜɚɪɢɚɧɬɚɯ  
- ɫɨɥɨ ɢ ɜɦɟɫɬɟ ɫ ɩɪɨɬɢɜɨɝɪɢɛɜɨɜɵɦ ɩɪɟɩɚɪɚɬɨɦ Cuxin Myko Aktiv - ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɤ 
ɫɬɚɧɞɚɪɬɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɨɫɚɞɤɢ. Ʉɨɧɬɪɨɥɶ - ɫɬɚɧɞɚɪɬɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɨɫɚɞɤɢ. 
 

Ɇɵ ɫɨɩɪɨɜɨɠɞɚɥɢ ɷɤɫɩɟɪɢɦɟɧɬ ɫ ɦɨɦɟɧɬɚ ɜɵɫɚɞɤɢ ɫɚɠɟɧɰɟɜ ɩɪɢ ɩɨɦɨɳɢ ɞɜɭɯ ɨɩɬɢɱɟɫɤɢɯ 
ɦɟɬɨɞɨɜ - ɨɩɪɟɞɟɥɟɧɢɟ ɞɢɧɚɦɢɤɢ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɯɥɨɪɨɮɢɥɥɚ: CFD (Chlorophyll-

Fluoreszenz-Dynamik) ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɯɥɨɪɨɮɢɥɥɚ C*/%  (DPCA - Digital-

Photo-Chrom-Analyse). 
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Ɋɢɫ. 1: ȼɢɧɨɝɪɚɞɧɢɤ ɫ/ɯ ɩɪɟɞɩɪɢɹɬɢɹ Lindenfeld GbR, Ƚɟɪɦɚɧɢɹ,  
            ɬɟɪɪɢɤɨɧɵ ɪɟɝɢɨɧɚ Grossräschener See 

 

CFD - Chlorophyll-Fluoreszenz-Dynamik 
ȼɩɟɪɜɵɟ ɜ 2014 ɝɨɞɭ ɧɚ ɦɨɥɨɞɵɯ ɪɚɫɬɟɧɢɹɯ ɩɪɨɜɨɞɢɥɢɫɶ ɢɡɦɟɪɟɧɢɹ ɞɥɹ ɨɰɟɧɤɢ ɞɢɧɚɦɢɤɢ 
ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɯɥɨɪɨɮɢɥɥɚ CFD. ɉɪɢɧɰɢɩ ɡɚɤɥɸɱɚɟɬɫɱ ɜ ɫɥɟɞɭɸɳɟɦ. ɇɚ ɡɚɬɟɦɧёɧɧɵɣ ɜ 
ɬɟɱɟɧɢɢ 10 ɦɢɧ (ɬɟɦɧɨɜɚɹ ɚɞɚɩɬɚɰɢɹ ɢɥɢ «ɫɨɫɬɨɹɧɢɟ ɫɧɚ») ɭɱɚɫɬɨɤ ɥɢɫɬɚ ɞɢɚɦɟɬɪɨɦ 5 ɦɦ 
ɩɨɞɚёɬɫɹ ɩɭɱɨɤ ɫɢɧɟɝɨ ɫɜɟɬɚ.  ɉɪɨɰɟɫɫ ɮɨɬɨɡɢɧɬɟɡɚ ɬɪɟɛɭɟɬ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ, ɱɬɨɛɵ 
ɩɟɪɟɤɥɸɱɢɬɶɫɹ ɜ ɚɤɬɢɜɧɭɸ ɮɚɡɭ. ȼ ɷɬɨɬ ɩɟɪɢɨɞ ɧɟ ɢɫɩɨɥɶɡɨɜɚɧɧɵɣ ɫɜɟɬ ɨɬɪɚɠɚɟɬɫɹ (ɗɮɮɟɤɬ 
Ʉɚɭɬɫɤɨɝɨ). ɉɪɨɬɟɤɚɧɢɟ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɢɦɟɟɬ ɨɩɪɟɞɟɥёɧɧɭɸ ɞɢɧɚɦɢɤɭ CFD, ɱɬɨ ɦɨɠɧɨ 
ɭɜɢɞɟɬɶ ɩɪɢ ɩɨɦɨɳɢ ɩɪɢɛɨɪɚ ɎɅɈɊȺɌȿɋɌ, ɤɨɬɨɪɵɣ ɪɢɫɭɟɬ ɧɚ ɷɤɪɚɧɟ ɤɪɢɜɭɸ, ɤɨɬɨɪɚɹ 
ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɩɚɪɚɦɟɬɪɵ Ʉɚɭɬɫɤɨɝɨ K1, K2, K3  [2,3], 

ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɫ ɷɬɚɥɨɧɨɦ (ɷɬɚɥɨɧɧɵɦɢ ɤɪɢɜɵɦɢ) ɦɨɠɧɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɵɱɢɫɥɢɬɶ 
ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɨɬɟɧɰɢɚɥ ɮɨɬɨɫɢɧɬɟɡɚ PHS ɢ ɩɨɤɚɡɚɬɟɥɢ ɜɢɬɚɥɶɧɨɫɬɢ ɪɚɫɬɟɧɢɣ V1 (ɡɚ 
ɤɨɪɨɬɤɢɣ ɩɟɪɢɨɞ) ɢ V2  (ɡɚ ɞɥɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ) [1,4].  Ʉɚɤ ɩɪɚɜɢɥɨ, ɪɚɫɬɟɧɢɹ, 
ɜɵɫɚɠɟɧɧɵɟ ɩɨ ɬɟɯɧɨɥɨɝɢɢ Novihum, ɩɨɤɚɡɵɜɚɸɬ ɛɨɥɟɟ ɜɵɫɨɤɢɣ ɩɨɬɟɧɰɢɚɥ ɮɨɬɨɫɢɧɬɟɡɚ, 
ɢɦɟɸɬ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɜɢɬɚɥɶɧɨɫɬɢ ɢ ɛɵɫɬɪɟɟ ɪɚɡɜɢɜɚɸɬɫɹ, ɱɬɨ ɫɚɦɨ ɩɨ ɫɟɛɟ ɯɨɪɨɲɨ 
ɡɚɦɟɬɧɨ ɢ ɜɢɡɭɚɥɶɧɨ. 
 

Ɉɞɧɚɤɨ, CFD ɡɚɜɢɫɢɬ, ɤɨɧɟɱɧɨ, ɢ ɨɬ ɦɧɨɝɢɯ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ, ɬɚɤɢɯ ɤɚɤ, ɨɛɳɟɟ ɫɨɫɬɨɹɧɢɟ 
ɪɚɫɬɟɧɢɹ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɩɨɱɜɵ ɩɢɬɚɬɟɥɶɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɜɥɢɹɸɬ ɢ ɩɨɝɨɞɧɵɟ ɭɫɥɨɜɢɹ, ɢ 
ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ, ɢ ɡɚɫɭɲɥɢɜɵɟ ɩɟɪɢɨɞɵ. ɇɢɠɟ ɦɵ ɩɨɤɚɡɵɜɚɟɦ ɪɟɡɭɥɶɬɚɬɵ  CFD-

ɢɡɦɟɪɟɧɢɣ ɧɚ ɞɜɭɯ ɫɨɪɬɚɯ ɜɢɧɨɝɪɚɞɚ ɜ ɩɟɪɢɨɞ 2014 – 2016 (Ɋɢɫ. 2, 3). 
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DPCA - Digital-Photo-Chrom-Analyse: ɋɨɪɬɚ Cabernet ɢ Solaris 
ɑɢɫɥɨɜɵɟ ɮɨɬɨɝɪɚɮɢɢ ɩɪɢɦɟɧɹɥɢɫɶ ɞɥɹ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɪɚɫɬɟɧɢɣ ɭɠɟ ɜ 1999 ɝɨɞɭ [5]. 

Digital-Photo-Chrom-Analyse (DPCA) ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɦɟɬɨɞ ɚɧɚɥɢɡɢɪɨɜɚɧɢɹ 
ɥɢɫɬɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɨɛɪɚɡɟɰ 
ɮɨɬɨɝɪɚɮɢɪɭɟɬɫɹ ɜɦɟɫɬɟ ɫ ɷɬɚɥɨɧɨɦ ɛɟɥɨɝɨ ɰɜɟɬɚ 
(Ɋɢɫ.4). ɉɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 
ɫɬɪɨɹɬɫɹ 2 ɝɢɫɬɨɝɪɚɦɦɵ - ɞɥɹ ɩɪɨɛɵ ɢ ɞɥɹ ɷɬɚɥɨɧɚ - 
ɜ ɤɪɚɫɧɨɦ ɢ ɫɢɧɟɦ ɫɩɟɤɬɪɟ (Ɋɢɫ. 5,6,7,8). Ⱦɚɥɟɟ 
ɜɵɱɢɫɥɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɯɥɨɪɨɮɢɥɥɚ C*/%, 

ɤɨɬɨɪɵɣ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɚɛɫɨɪɛɰɢɸ ɯɥɨɪɨɮɢɥɥɨɦ 
ɫɜɟɬɚ (ɩɚɫɫɢɜɧɵɣ ɯɥɨɪɨɮɢɥɥ). Ʉɨɷɮɮɢɰɢɟɧɬ 
ɯɥɨɪɨɮɢɥɥɚ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 20% (ɦɚɥɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɯɥɨɪɨɮɢɥɥɚ)  ɞɨ  80% (ɦɚɤɫɢɦɚɥɶɧɚɹ  Ɋɢɫ. 4:  ȼɢɧɨɝɪɚɞɧɵɣ ɥɢɫɬ ɫ ɷɬɚɥɨɧɨɦ  

ɤɨɧɰɟɧɬɪɚɰɢɹ ɯɥɨɪɨɮɢɥɥɚ) [6,7]                                               (DPCA) ɢ «ɤɥɢɩɫɨɣ» ɫɨ ɫɜɟɬɨɞɢɨɞɨɦ  
                                                                                                       ɢ c ɮɨɬɨɞɢɨɞɨɦ (ɩɪɢɛɨɪ Ɏɥɨɪɚɬɟɫɬ)                                                               

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 5,6,7,8:  

Ƚɢɫɬɨɝɪɚɦɦɵ ɞɥɹ ɤɪɚɫɧɨɝɨ 
ɢ ɫɢɧɟɝɨ ɫɩɟɤɬɪɚ ɤɨɧɬɪɨɥɶ-

ɧɨɝɨ ɨɛɪɚɡɰɚ ɢ ɨɛɪɚɡɰɚ 
ɬɟɯɧɨɥɨɝɢɢ Novihum 
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ɂɡɦɟɪɟɧɢɹ CFD - Chlorophyll-Fluoreszenz-Dynamik, ɋɨɪɬ Cabernet 

 

   
 

   
 

   

Ɋɢɫ. 2: Ⱦɢɧɚɦɢɤɚ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɯɥɨɪɨɮɢɥɥɚ CFD, cɨɪɬ Cabernet, 2014, 2015, 2016  
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ɂɡɦɟɪɟɧɢɹ CFD - Chlorophyll-Fluoreszenz-Dynamik, ɋɨɪɬ Solaris 

 

   
 

   
 

   

Ɋɢɫ. 3: Ⱦɢɧɚɦɢɤɚ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɯɥɨɪɨɮɢɥɥɚ CFD, cɨɪɬ Solaris, 2014, 2015, 2016  
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ɂɡɦɟɪɟɧɢɹ DPCA - Кɨɷɮɮɢɰɢɟɧɬɵ ɯɥɨɪɨɮɢɥɥɚ C*/% 
ȼ 2016 ɦɵ ɧɚɱɚɥɢ ɩɚɪɚɥɥɟɥɶɧɨ ɢɡɦɟɪɟɧɢɹ ɩɨ ɦɟɬɨɞɢɤɟ DPCA ɧɚ ɨɩɵɬɧɨɦ ɭɱɚɫɬɤɟ 
ɜɢɧɨɝɪɚɞɧɢɤɚ ɢ ɩɨɥɭɱɢɥɢ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ (Ɍɚɛɥɢɰɚ 1) 
 

Ɍɚɛɥɢɰɚ 1: DPCA – Ʉɨɷɮɮɢɰɢɟɧɬɵ ɯɥɨɪɨɮɢɥɥɚ: 

 

ɋɨɪɬ Ʉɨɷɮɮɢɰɢɟɧɬ ɯɥɨɪɨɮɢɥɥɚ C*/% ɋɨɪɬ Ʉɨɷɮɮɢɰɢɟɧɬ ɯɥɨɪɨɮɢɥɥɚ C*/% 

Cabernet 19.05.2016 13.07.2016 11.08.2016 Solaris 19.05.2016 13.07.2016 11.08.2016 

Ʉɨɧɬɪɨɥɶ 76,3 66,9 76,5 Ʉɨɧɬɪɨɥɶ 71,1 71,5 74,9 

Novihum 78,8 74,5 77,0 Novihum 77,2 79,5 79,0 

 

ȼɵɜɨɞɵ 
Ɉɩɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɢɡɦɟɪɟɧɢɣ ɞɨɤɚɡɚɥɢ ɩɪɨɥɨɧɝɢɪɨɜɚɧɧɨɟ ɞɟɣɫɬɜɢɟ ɩɪɟɩɚɪɚɬɚ Novihum – 

ɡɚɦɟɬɧɨɟ ɜɨɡɞɟɣɜɢɟ ɧɚ ɚɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɮɨɬɨɫɢɧɬɟɡɚ ɧɚɛɥɸɞɚɥɨɫɶ ɢ ɜ 2015 ɢ ɜ 2016 
ɝɨɞɚɯ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ. ɗɬɨɬ ɩɨɡɢɬɢɜɧɵɣ ɪɟɡɭɥɶɬɚɬ 
ɫɨɩɪɨɜɨɠɞɚɥɫɹ ɛɨɥɟɟ ɚɤɬɢɜɧɵɦ ɪɚɡɜɢɬɢɟɦ ɫɚɠɟɧɰɟɜ, ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɩɪɨɰɟɫɫɚ 
ɮɨɬɨɫɢɧɬɟɡɚ (PHS),  ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɜɢɬɚɥɶɧɨɫɬɶɸ ɪɚɫɬɟɧɢɣ ɢ ɛɨɥɟɟ ɜɵɫɨɤɢɦɢ ɭɪɨɠɚɹɦɢ ɩɪɢ 
ɫɨɤɪɚɧɟɧɢɢ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɰɢɢ. Ⱦɚɧɧɵɟ ɨɛɨɛɳɟɧɵ ɜ ɫɜɨɞɧɨɣ ɬɚɛɥɢɰɟ 2. 
 

Ɍɚɛɥɢɰɚ 2: ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ 

 

ɋɨɪɬ          

Cabernet 

Ⱦɥɢɧɧɚ 

ɩɨɛɟɝɨɜ 

27.05.2015 

PHS V1 V2 
ɋɪɟɞɧɢɣ ɭɪɨɠɚɣ 

12.10.2015 

ɒɤɚɥɚ ɗɤɫɥɟ                                     
12.10.2015 

 
cm % % % ɝ/ɪɚɫɬɟɧɢɟ 

ɋɬɚɧɞɚɪɬɧ. 

ɨɬɤɥ. °Oe 
ɋɬɚɧɞɚɪɬɧ. 

ɨɬɤɥ. 
Ʉɨɧɬɪɨɥɶ 18,2 43,1 55,7 67,3 400 240 111,5 4,5 

Novihum 25,0 47,1 55,9 71,4 1519 200 108,5 7 
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ɇɨɜɢɤ ȼ.1, ɋɟɦɟɧɸɤ ɂ.ȼ.2, Кɚɪɩɟɧɤɨ ȿ.ȼ.2 
1 ɑɚɫɬɧɵɣ ɢɧɫɬɢɬɭɬ ɩɪɢɤɥɚɞɧɨɣ ɛɢɨɬɟɯɧɨɥɨɝɢɢ НКRШsЭТЦ, Ƚɟɪɦɚɧɢɹ 

2Ɉɬɞɟɥɟɧɢɟ ɮɢɡɢɤɨ-ɯɢɦɢɢ ɝɨɪɸɱɢɯ ɢɫɤɨɩɚɟɦɵɯ ɂɧɎɈȼ ɢɦ. Ʌ. ɇ. Ʌɢɬɜɢɧɟɧɤɨ ɇȺɇ 
ɍɤɪɚɢɧɵ, ɍɤɪɚɢɧɚ 

 

ɋРȺȼɇɂɌȿɅɖɇɕȿ ɂɋɋɅȿȾɈȼȺɇɂə ȾȿɃɋɌȼɂə ȽɍɆɂɇɈȼɕɏ ɉРȿɉȺРȺɌɈȼ 
ȾɅə ɋȿɁɈɇɇɈɃ ɈȻРȺȻɈɌКɂ ɉɈɑȼɕ  

ɇȺ ɈɉɕɌɇɕɏ ɉɈɅəɏ ȽȿРɆȺɇɂɂ ȼ РȺɆКȺɏ ɉРɈȽРȺɆɆɕ  
TANDEM

12/21
 

 
Ⱥɧɧɨɬɚɰɢɹ: ɂɫɫɥɟɞɨɜɚɧɵ ɢɡɦɟɧɟɧɢɹ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢх ɩɨɤɚɡɚɬɟɥɟɣ ɩɨɱɜɵ ɢ ɫɨɞɟɪɠɚɧɢɹ ɜ 
ɧɟɣ ɨɪɝɚɧɢɱɟɫɤɢх ɜɟɳɟɫɬɜ ɩɨɞ ɜɥɢɹɧɢɟɦ ɪɚɡɥɢɱɧɵх ɝɭɦɢɧɨɜɵх ɩɪɟɩɚɪɚɬɨɜ, ɤɨɬɨɪɵɟ 
ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɫɟɥɶɫɤɨхɨɡɹɣɫɬɜɟɧɧɵх ɤɭɥɶɬɭɪ. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ 
ɡɚɜɢɫɢɦɨɫɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɧɞɟɤɫɚ ɩɥɨɞɨɪɨɞɢɹ BSI* ɨɬ ɫɨɫɬɚɜɚ ɢɫɩɨɥɶɡɨɜɚɧɵх 
ɝɭɦɢɧɨɜɵх ɩɪɟɩɚɪɚɬɨɜ.  
 

Ⱥnnotation: Changes of microbial characteristics of soil and the content of organic substances 

under the influence of various humic preparations, which were used for growing agricultural crops 

have been investigated. The dependence of the relative fertility index BSI* the composition of the 

humic preparations has been analyzed. 

 

Ɂɚ ɩɨɫɥɟɞɧɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɢɧɬɟɧɫɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɱɜ ɞɥɹ ɜɵɪɚɳɢɜɚɧɢɹ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɜ ɜɟɪɯɧɢɯ ɫɥɨɹɯ ɩɚɲɧɢ ɧɚɛɥɸɞɚɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟ ɡɚɩɚɫɚ 
ɝɭɦɭɫɚ – ɜɚɠɧɟɣɲɟɣ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɢ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɩɨɱɜɵ, ɨɫɧɨɜɧɵɦ 
ɤɨɦɩɨɧɟɧɬɨɦ ɤɨɬɨɪɨɣ ɹɜɥɹɸɬɫɹ ɝɭɦɢɧɨɜɵɟ ɤɢɫɥɨɬɵ (ȽɄ). ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɨɛɟɞɧɟɧɢɸ ɩɨɱɜ ɢ 
ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɭɫɢɥɟɧɢɸ ɩɪɨɰɟɫɫɨɜ ɦɢɝɪɚɰɢɢ ɨɫɧɨɜɧɵɯ ɩɢɬɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɧɢɡɤɢɟ 

ɝɨɪɢɡɨɧɬɵ. Ȼɟɡɨɩɚɫɧɨɟ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɡɟɦɥɟɞɟɥɢɟ (ɛɟɡ ɭɳɟɪɛɚ ɞɥɹ ɩɥɨɞɨɪɨɞɢɹ), 
ɧɚɥɢɱɢɟ ɛɟɡɞɟɮɢɰɢɬɧɨɝɨ ɛɚɥɚɧɫɚ ɝɭɦɭɫɚ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɧɟɫɟɧɢɹ ɧɚ ɩɨɥɹ 
ɤɪɨɦɟ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ ɬɚɤɠɟ ɢ ɨɪɝɚɧɢɱɟɫɤɢɯ. Ɉɞɧɢɦɢ ɢɡ ɜɢɞɨɜ ɨɪɝɚɧɨ-ɦɢɧɟɪɚɥɶɧɵɯ 

ɭɞɨɛɪɟɧɢɣ ɹɜɥɹɸɬɫɹ ɝɭɦɚɬɵ ɧɚɬɪɢɹ, ɤɚɥɢɹ, ɢɥɢ ɚɦɦɨɧɢɹ - ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɟ ɫɨɥɢ ȽɄ Д1Ж. 
Ȼɥɚɝɨɞɚɪɹ ɫɜɨɢɦ ɛɢɨɥɨɝɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ ɝɭɦɚɬɵ ɛɨɥɟɟ ɞɨɫɬɭɩɧɵ ɞɥɹ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɵ 
ɪɚɫɬɟɧɢɣ, ɤɚɤ ɛɢɨɩɨɥɢɦɟɪɵ ɨɧɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɫɨɤɭɸ ɟɦɤɨɫɬɶ ɤɚɬɢɨɧɧɨɝɨ ɢ ɚɧɢɨɧɧɨɝɨ 
ɨɛɦɟɧɚ, ɯɟɥɚɬɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɦɨɝɭɬ ɫɬɢɦɭɥɢɪɨɜɚɬɶ ɪɨɫɬ, ɨɛɟɫɩɟɱɢɜɚɬɶ ɚɡɨɬɧɨɟ ɢ ɡɨɥɶɧɨɟ 
ɩɢɬɚɧɢɟ ɪɚɫɬɟɧɢɣ Д2Ж. 

 

ȼ ɩɟɪɢɨɞ 2006 (ɜɟɫɧɚ) - 2012 (ɜɟɫɧɚ) ɜ ɪɚɦɤɚɯ ɧɚɭɱɧɵɯ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɩɪɨɟɤɬɨɜ 
Radostim A*B ɢ Future9/12 ɧɚ ɩɥɨɳɚɞɹɯ (ɨɤɨɥɨ 110) ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɜ 
Ƚɟɪɦɚɧɢɢ ɩɪɢɦɟɧɹɥɚɫɶ ɤɨɦɛɢɧɚɰɢɹ ɢɡ ɮɢɬɨɝɨɪɦɨɧɚɥɶɧɵɯ ɢ ɝɭɦɢɧɨɜɵɯ ɩɪɟɩɚɪɚɬɨɜ PHC 
(PСвЭШHЮЦТЧCШЦЩШЮЧНs). ȼ ɩɟɪɢɨɞ 2006-2008: AРrШsЭТЦЮХТЧ/HЮЦТsШХ, ɜ ɩɟɪɢɨɞ 2009-2012: 

Biolan/Lignohumat LH120. Ⱦɜɚɠɞɵ ɜ ɝɨɞ ɜɟɫɧɨɣ ɢ ɨɫɟɧɶɸ ɨɬɛɢɪɚɥɢɫɶ ɨɛɪɚɡɰɵ ɩɨɱɜɵ ɢ 
ɚɧɚɥɢɡɢɪɨɜɚɥɢɫɶ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɝɭɦɭɫɚ, ɱɢɫɥɟɧɧɨɫɬɶ ɚɡɨɬɮɢɤɫɢɪɭɸɳɢɯ (N)  ɢ 
ɮɨɫɮɚɬɦɨɛɢɥɢɡɢɪɭɸɳɢɯ (P) ɛɚɤɬɟɪɢɣ (ɪɢɫ. 1, 2). 
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Ɋɢɫ.1. ȼɥɢɹɧɢɟ PHC - PhytoHuminCompounds ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɝɭɦɭɫɚ ɜ ɩɨɱɜɟ  
 

 

 
 

Ɋɢɫ.2. ȼɥɢɹɧɢɟ PHC - PhytoHuminCompounds ɧɚ ɱɢɫɥɟɧɧɨɫɬɶ ɩɪɢɪɨɞɧɵɯ ɚɡɨɬɮɢɤɫɢɪɭɸɳɢɯ 

(N)  ɢ ɮɨɫɮɚɬɦɨɛɢɥɢɡɢɪɭɸɳɢɯ (P) ɛɚɤɬɟɪɢɣ ɜ ɩɨɱɜɟ. 

 

Ʉɚɤ ɩɨɤɚɡɵɜɚɸɬ ɪɟɡɭɥɶɬɚɬɵ, ɱɢɫɥɟɧɧɨɫɬɶ ɩɨɱɜɟɧɧɵɯ ɚɡɨɬɮɢɤɫɢɪɭɸɳɢɯ (N)  ɢ 
ɮɨɫɮɚɬɦɨɛɢɥɢɡɢɪɭɸɳɢɯ (P) ɛɚɤɬɟɪɢɣ ɭɜɟɥɢɱɢɜɚɥɚɫɶ, ɚ ɫɨɞɟɪɠɚɧɢɟ ɝɭɦɭɫɚ ɜ ɩɨɱɜɟ 
ɫɧɢɠɚɥɨɫɶ. ɗɬɭ ɡɚɜɢɫɢɦɨɫɬɶ ɦɨɠɧɨ ɨɩɢɫɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢ: 
 

23/100 * (N+P) / ɦɥɧ ɄɈȿ/ɝ ɩɨɱɜɵ + H / % = 7,8 = const. 

 

Ʉɨɷɮɮɢɰɢɟɧɬ (ɤɨɧɫɬɚɧɬɚ) „7,8“ ɨɩɢɫɵɜɚɟɬ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɩɥɨɞɨɪɨɞɢɹ ɩɨɱɜɵ ɧɚ 110 
ɨɩɵɬɧɵɯ ɩɥɨɳɚɞɹɯ (ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɢɧɞɟɤɫ ɩɥɨɞɨɪɨɞɢɹ ɩɨɱɜɵ - biologischer Bodenindex - 

BSI*) 
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Ɋɢɫ.3. ɂɡɦɟɧɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɧɞɟɤɫɚ ɩɥɨɞɨɪɨɞɢɹ ɩɨɱɜɵ BSI ɩɨɞ ɜɥɢɹɧɢɟɦ 
PHC - PhytoHuminCompounds 

 

ȼ ɪɚɦɤɚɯ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɞɨɥɝɨɫɪɨɱɧɨɣ ɩɪɨɝɪɚɦɦɵ Tandem 
12/21

 ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɤ ɜɟɫɟɧɧɟɣ 
ɨɛɪɚɛɨɬɤɟ ɩɪɨɜɨɞɢɥɚɫɶ ɨɫɟɧɧɹɹ ɨɛɪɚɛɨɬɤɚ ɩɨɱɜɵ ɝɭɦɢɧɨɜɵɦɢ ɩɪɟɩɚɪɚɬɚɦɢ (0,4 ɥɢɬɪɚ/ɝa). 

Ɉɫɟɧɶɸ 2012 ɢ 2013 ɝ.ɝ. ɩɪɢɦɟɧɹɥɫɹ Lignohumat LH120. Ɉɫɟɧɶɸ 2014 ɧɚ ɩɨɥɨɜɢɧɟ ɨɩɵɬɧɵɯ 
ɩɥɨɳɚɞɟɣ ɩɪɢɦɟɧɹɥɫɹ Humifirst, ɧɚ ɞɪɭɝɨɣ ɩɨɥɨɜɢɧɟ - Lignohumat LH120, ɨɫɟɧɶɸ 2015 – ɧɚ 
ɩɨɥɨɜɢɧɟ ɩɥɨɳɚɞɟɣ ɜɧɨɫɢɥɫɹ Hydrohumat, ɧɚ ɞɪɭɝɨɣ ɩɨɥɨɜɢɧɟ - Lignohumat LH120.  

 

Ɍɚɛɥɢɰɚ 1. Ⱦɢɧɚɦɢɤɚ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ ɱɢɫɥɟɧɧɨɫɬɢ ɚɡɨɬɮɢɤɫɢɪɭɸɳɢɯ ɢ ɮɨɫɮɚɬɦɨɛɢ-

ɥɢɡɢɪɭɸɳɢɯ ɛɚɤɬɟɪɢɣ, ɫɨɞɟɪɠɚɧɢɟ ɝɭɦɭɫɚ ɢ ɢɧɞɟɤɫɚ BSI* ɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɩɨɥɹɯ ɩɪɢ 
ɨɫɟɧɧɟɣ ɨɛɪɚɛɨɬɤɟ ɩɪɟɩɚɪɚɬɨɦ  Lignohumat LH120 

ɉɟɪɢɨɞɵ 
ɩɨɥɟɜɵɯ 

ɢɫɩɵɬɚɧɢɣ 

 

ɉɪɟɩɚɪɚɬɵ Ƚɭɦɭɫ 
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ɪɭɸɳɢɟ 
ɛɚɤɬɟɪɢɢ 

Ɉɬɧɨɫɢ-

ɬɟɥɶɧɵɣ 

ɢɧɞɟɤɫ 
ɩɥɨɞɨɪɨ-

ɞɢɹ ɩɨɱɜɵ 

ɂɡɦɟɧɟ-

ɧɢɹ 
BSI* 

ɡɚ 
ɡɢɦɧɢɣ 
ɩɟɪɢɨɞ  

 

H 

 

N 

 

P 

 

BSI* 

 

DELTA 

(BSI*) / 

BSI*  

 

% 

ɦɥɧ ɄɈȿ/ɝ 

ɩɨɱɜɵ 

ɦɥɧ ɄɈȿ/ɝ 

ɩɨɱɜɵ   % 

2012 Ɉɫɟɧɶ Lignohumat  4,38 19,18 4,32 9,78   

2013 ȼɟɫɧɚ Tandem F 3,08 29,55 7,65 11,63 18,90 

2013 Ɉɫɟɧɶ Lignohumat  4,51 25,74 9,03 12,51   

2014 ȼɟɫɧɚ Tandem F 3,39 26,40 9,07 11,54 -7,73 

2014 Ɉɫɟɧɶ Lignohumat  2,13 29,72 11,52 11,62   

2015 ȼɟɫɧɚ Tandem F 3,03 23,84 9,21 10,63 -8,52 

2015 Ɉɫɟɧɶ Lignohumat  3,18 21,29 11,17 10,64   

2016 ȼɟɫɧɚ Tandem F 2,88 19,09 7,57 9,01 -15,38 
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Ɍɚɛɥɢɰɚ 2. Ⱦɢɧɚɦɢɤɚ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ N, P, H ɢ ɢɡɦɟɧɟɧɢɟ BSI* ɧɚ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɩɨɥɹɯ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɩɪɟɩɚɪɚɬɚɦɢ  Lignohumat LH120 ɢ Humifirst ɨɫɟɧɶɸ 2014  

ɉɟɪɢɨɞɵ 
ɩɨɥɟɜɵɯ 

ɢɫɩɵɬɚɧɢɣ 

 

ɉɪɟɩɚɪɚɬ Humus 

Ⱥɡɨɬ-

ɮɢɤɫɢɪɭɸ-

ɳɢɟ 

ɛɚɤɬɟɪɢɢ 

Ɏɨɫɮɨɦɨɛɢ-

ɥɢɡɢɪɭɸɳɢɟ 
ɛɚɤɬɟɪɢɢ 

Ɉɬɧɨɫɢ-

ɬɟɥɶɧɵɣ 
ɢɧɞɟɤɫ 

ɩɥɨɞɨɪɨ-

ɞɢɹ ɩɨɱɜɵ 

ɂɡɦɟɧɟ-

ɧɢɹ BSI* 

ɡɚ ɡɢɦɧɢɣ 
ɩɟɪɢɨɞ 

 

H 

 

N 

 

P 

 

BSI* 

 

DELTA 

(BSI*) / 

BSI*  

 

% 

ɦɥɧ ɄɈȿ/ɝ 

ɩɨɱɜɵ 

ɦɥɧ ɄɈȿ/ɝ 

ɩɨɱɜɵ   % 

2014 Ɉɫɟɧɶ Lignohumat 2,13 29,72 11,52 11,62   

2015 ȼɟɫɧɚ Tandem F 3,03 23,84 9,21 10,63 -8,52 

2014 Ɉɫɟɧɶ Humifirst 2,54 24,40 7,40 9,85   

2015 ȼɟɫɧɚ Tandem F 3,37 20,84 6,59 9,68 -1,70 

 

Ɍɚɛɥɢɰɚ 3. Ⱦɢɧɚɦɢɤɚ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ N, P, H ɢ BSI* ɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 
ɩɨɥɹɯ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɩɪɟɩɚɪɚɬɨɦ  Lignohumat LH120 ɢ Hydrohumat ɨɫɟɧɶɸ 2015  

ɉɟɪɢɨɞɵ 
ɩɨɥɟɜɵɯ 

ɢɫɩɵɬɚɧɢɣ 

 

ɉɪɟɩɚɪɚɬ 
Humu

s 

Ⱥɡɨɬ-

ɮɢɤɫɢɪɭɸ-

ɳɢɟ 

ɛɚɤɬɟɪɢɢ 

Ɏɨɫɮɚɬ- 

ɦɨɛɢɥɢɡɢɪɭɸ
ɳɢɟ ɛɚɤɬɟɪɢɢ 

ɨɬɧɨɫɢɬɟɥ
ɶɧɵɣ 

ɢɧɞɟɤɫ 
ɩɥɨɞɨɪɨɞ
ɢɹ ɩɨɱɜɵ 

ɂɡɦɟɧɟ-

ɧɢɹ BSI* 

ɡɚ ɡɢɦɧɢɣ 
ɩɟɪɢɨɞ 

  

H 

 

N 

 

P 

 

BSI* 

 

DELTA 

(BSI*) / 

BSI*  

 

% 

ɦɥɧ ɄɈȿ/ɝ 

ɩɨɱɜɵ 

ɦɥɧ ɄɈȿ/ɝ 

ɩɨɱɜɵ   % 

2015 Ɉɫɟɧɶ Lignohumat 3,18 21,29 11,17 10,64   

2016 ȼɟɫɧɚ Tandem F 2,88 19,09 7,57 9,01 -15,38 

2015 Ɉɫɟɧɶ Hydrohumat 3,02 16,61 7,32 8,52   

2016 ȼɟɫɧɚ Tandem F 3,02 17,44 6,07 8,43 -1,10 

  

Ⱦɥɹ ɬɪɚɤɬɨɜɚɧɢɹ ɜɨɡɦɨɠɧɨɝɨ ɜɥɢɹɧɢɹ ɯɢɦɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɝɭɦɢɧɨɜɵɯ ɢ ɮɭɥɶɜɨɜɵɯ 
ɤɢɫɥɨɬ (ȽɄ ɢ ɎɄ), ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɢɫɩɵɬɚɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ, ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɢɧɞɟɤɫ 
ɩɥɨɞɨɪɨɞɢɹ ɩɨɱɜɵ ɢɡ ɧɢɯ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɝɭɦɭɫɨɜɵɟ ɤɢɫɥɨɬɵ  ɢ ɨɩɪɟɞɟɥɟɧɵ ɤɢɫɥɨɬɧɵɟ 

ɝɪɭɩɩɵ ɜ ȽɄ ɢ ɎɄ ɦɟɬɨɞɨɦ Ȼɨɷɦɚ, ɤɨɬɨɪɵɣ ɨɫɧɨɜɚɧ ɧɚ ɪɚɡɥɢɱɧɨɣ ɤɢɫɥɨɬɧɨɫɬɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɝɪɭɩɩ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɧɞɭɤɬɨɦɟɬɪɚ ULAB MP 513 Lab Conductiviti 

Meter. 

Ɉɛɪɚɡɰɵ  ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɩɨɞɤɢɫɥɹɥɢ 5%-ɧɵɦ ɪɚɫɬɜɨɪɨɦ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɵ ɞɨ 
ɪɇ <2. ȼɵɩɚɜɲɢɟ ɜ ɨɫɚɞɨɤ ȽɄ ɨɬɞɟɥɹɥɢ ɧɚ ɰɟɧɬɪɢɮɭɝɟ ULAB (Ƚɟɪɦɚɧɢɹ) ɩɪɢ 5000 ɨɛ/ɦɢɧ., 
ɨɱɢɫɬɤɭ ȽɄ ɩɪɨɜɨɞɢɥɢ ɩɭɬɟɦ ɪɚɫɬɜɨɪɟɧɢɹ ɩɨɥɭɱɟɧɧɨɝɨ ɨɫɚɞɤɚ ɜ 0,1 Ɇ ɪɚɫɬɜɨɪɟ ɧɚɬɪɢɹ 
ɝɢɞɪɨɤɫɢɞɚ ɢ ɩɨɜɬɨɪɧɨɝɨ ɨɫɚɠɞɟɧɢɹ 5%-ɧɵɦ ɪɚɫɬɜɨɪɨɦ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɵ. ɉɨɥɭɱɟɧɧɵɣ 
ɩɨɜɬɨɪɧɵɦ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟɦ ɨɫɚɞɨɤ ɩɪɨɦɵɜɚɥɢ ɧɚ ɮɢɥɶɬɪɟ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ ɞɨ 
ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɩɪɨɛɵ ɧɚ ɯɥɨɪɢɞ-ɢɨɧɵ. Ɉɱɢɳɟɧɧɵɣ ɨɫɚɞɨɤ ɜɵɫɭɲɢɜɚɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 40-

50°ɋ ɞɨ ɩɨɫɬɨɹɧɧɨɣ ɦɚɫɫɵ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɨɱɢɳɟɧɵɯ ɎɄ ɪɚɫɬɜɨɪ ɢɫɫɥɟɞɭɟɦɨɝɨ ɨɛɪɚɡɰɚ 

ɫɧɚɱɚɥɚ ɩɪɨɩɭɫɤɚɥɢ ɱɟɪɟɡ ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ ɭɝɨɥɶ ɞɥɹ ɭɞɚɥɟɧɢɹ ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɯ 
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ɨɪɝɚɧɢɱɟɫɤɢɯ ɮɪɚɤɰɢɣ, ɚ ɩɨɬɨɦ – ɱɟɪɟɡ ɤɚɬɢɨɧɢɬ Ʉɍ -2-8 (ɇ ɮɨɪɦɚ) ɞɥɹ ɭɞɚɥɟɧɢɹ 
ɦɢɧɟɪɚɥɶɧɵɯ ɫɨɥɟɣ. Ƚɭɦɭɫɨɜɵɟ ɤɢɫɥɨɬɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɛɪɚɛɚɬɵɜɚɥɢ ɪɚɫɬɜɨɪɚɦɢ 
ɝɢɞɪɨɤɚɪɛɨɧɚɬɚ ɧɚɬɪɢɹ NaHCO3 – ɩɪɢ ɷɬɨɦ ɜ ɪɟɚɤɰɢɸ ɜɫɬɭɩɚɸɬ ɬɨɥɶɤɨ ɤɚɪɛɨɤɫɢɥɶɧɵɟ 
ɝɪɭɩɩɵ ( -ɋɈɈɇ), ɤɚɪɛɨɧɚɬɚ ɧɚɬɪɢɹ Na2CO3 – ɩɪɢ ɷɬɨɦ ɪɟɚɝɢɪɭɸɬ ɤɚɪɛɨɤɫɢɥɶɧɵɟ ɢ 
ɥɚɤɬɨɧɧɵɟ ɝɪɭɩɩɵ (-ɋɈɈɇ, -ɋɈ-Ɉ) ɢɥɢ ɝɢɞɪɨɤɫɢɞɚ ɧɚɬɪɢɹ (NaOH) – ɜ ɪɟɚɤɰɢɸ ɜɫɬɭɩɚɸɬ 
ɤɚɪɛɨɤɫɢɥɶɧɵɟ, ɥɚɤɬɨɧɧɵɟ ɢ ɝɢɞɪɨɤɫɢɥɶɧɵɟ ɮɟɧɨɥɶɧɵɟ ɝɪɭɩɩɵ (-ɋɈɈɇ, -ɋɈ-Ɉ-, Ar-OH).  

 
Ɍɚɛɥɢɰɚ 3. Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɝɭɦɢɧɨɜɵɯ ɩɪɟɩɚɪɚɬɨɜ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɧɚ ɨɩɵɬɧɵɯ  
ɩɨɥɹɯ Ƚɟɪɦɚɧɢɢ ɜ ɪɚɦɤɚɯ ɩɪɨɝɪɚɦɦɵ TКЧНОЦ12/21

 

 

ɉɪɟɩɚɪɚɬɵ 

  

 

ɋɨɞɟɪɠɚ-

ɧɢɟ ȽɄ ɜ 
ɨɛɪɚɡɰɟ, 

ɝ/ɥ 

Ʉɨɧɰɟɧɬɪɚ-

ɰɢɹ ɢɨɧɨɜ 
ɜɨɞɨɪɨɞɚ, 

ɪɇ 

Ʉɨɥɢɱɟɫɬɜɨ ɤɢɫɥɨɬɧɵɯ ɝɪɭɩɩ, ɦɦɨɥɶ/ɝ 

Ʉɚɪɛɨɤɫɢɥɶ-

ɧɵɟ 

Ƚɢɞɪɨɤɫɢɥɶ-

ɧɵɟ 

Ʌɚɤɬɨɧ-

ɧɵɟ 

Ɉɛɳɟɟ 
ɤɨɥɢɱɟɫɬɜɨ 

Lignohu-

mat LH120 

152,0* 7,53 2,67 1,73 0,61 5,01 

Hydrohu-

mat  

94,3 12,6 2,91 3,04 0,91 6,86 

Humifirst 162,0 12,1 3,89 2,79 0,85 7,53 

 *  ɫɨɞɟɪɠɚɧɢɟ ɮɭɥɶɜɨɤɢɫɥɨɬ 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɩɪɟɞɟɥɟɧɢɹ, ɨɫɟɧɧɹɹ ɨɛɪɚɛɨɬɤɚ ɩɪɟɩɚɪɚɬɨɦ Lignohumat LH120 ɜɟɞёɬ ɤ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦɭ (ɬɨɥɶɤɨ ɜ ɩɟɪɜɨɦ ɝɨɞɭ) ɭɥɭɱɲɟɧɢɸ ɩɨɤɚɡɚɬɟɥɹ BSI*, ɩɨɬɨɦ ɧɚɛɥɸɞɚɟɬɫɹ 

ɭɫɬɨɣɱɢɜɨɟ ɩɚɞɟɧɢɟ, ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɡɚɦɟɧɚ Lignohumat LH120 ɧɚ Humifirst ɢɥɢ Hydrohumat 

ɫɬɚɛɢɥɢɡɢɪɭɟɬ BSI*, ɚ Hydrohumat ɩɪɨɹɜɥɹɟɬ ɧɟɫɤɨɥɶɤɨ ɛɨɥɶɲɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɱɟɦ 
Humifirst. 

Ƚɭɦɢɧɨɜɵɟ ɤɢɫɥɨɬɵ ɛɥɚɝɨɞɚɪɹ ɧɚɥɢɱɢɸ ɤɚɪɛɨɤɫɢɥɶɧɵɯ ɢ ɝɢɞɪɨɤɫɢɥɶɧɵɯ ɮɟɧɨɥɶɧɵɯ 

ɝɪɭɩɩ, ɧɚɤɚɩɥɢɜɚɸɬ ɪɹɞ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɡɚ ɫɱɟɬ ɫɨɪɛɰɢɢ, ɤɨɦɩɥɟɤɫɨɨɛɪɚɡɨɜɚɧɢɹ, 
ɢɨɧɧɨɝɨ ɨɛɦɟɧɚ, ɩɟɪɟɜɨɞɹ ɢɯ ɜ ɞɨɫɬɭɩɧɭɸ ɞɥɹ ɪɚɫɬɟɧɢɣ ɮɨɪɦɭ. Ⱥ ɭɝɥɟɜɨɞɨɪɨɞɧɚɹ ɢ 
ɩɟɩɬɢɞɧɚɹ ɫɨɫɬɚɜɥɹɸɳɢɟ ȽɄ ɹɜɥɹɸɬɫɹ ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ ɞɥɹ ɩɨɱɜɟɧɧɵɯ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ.  

Ɏɭɥɶɜɨɤɢɫɥɨɬɵ, ɜɵɞɟɥɟɧɧɵɟ ɢɡ ɩɪɟɩɚɪɚɬɚ LТРЧШСЮЦКЭ LH120, ɢɦɟɸɬ ɤɚɪɛɨɤɫɢɥɶɧɭɸ 
ɤɢɫɥɨɬɧɨɫɬɶ 2,67 ɦɦɨɥɶ/ɝ, ɢ ɝɢɞɪɨɤɫɢɥɶɧɭɸ – 1,73 ɦɦɨɥɶ/ɝ, ɱɬɨ ɧɟɫɤɨɥɶɤɨ ɦɟɧɶɲɟ, ɱɟɦ ɭ ȽɄ 
ɢɡ ɩɪɟɩɚɪɚɬɨɜ HвНrШСЮЦКЭ ɢ HЮЦТПТrsЭ – 2,91 ɢ 3,89 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɥɹ ɤɚɪɛɨɤɫɢɥɶɧɨɣ 
ɤɢɫɥɨɬɧɨɫɬɢ, ɚ ɞɥɹ ɝɢɞɪɨɤɫɢɥɶɧɨɣ – 3,04 ɢ 2,79. ɗɬɨ ɦɨɠɟɬ ɭɤɚɡɵɜɚɬɶ ɧɚ ɫɭɳɟɫɬɜɭɸɳɭɸ 
ɫɜɹɡɶ ɦɟɠɞɭ ɤɨɥɢɱɟɫɬɜɨɦ ɤɚɪɛɨɤɫɢɥɶɧɵɯ ɢ ɝɢɞɪɨɤɫɢɥɶɧɵɯ ɝɪɭɩɩ ɜ ɝɭɦɭɫɨɜɢɯ ɤɢɫɥɨɬɚɯ 
ɜɧɟɫɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɢ ɨɬɧɨɫɢɬɟɥɶɧɵɦ ɢɧɞɟɤɫɨɦ ɩɥɨɞɨɪɨɞɢɹ BSI*. 

ɂɬɚɤ, ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɢɦɟɸɬ ɤɚɤ ɧɚɭɱɧɵɣ, ɬɚɤ ɢ ɩɪɚɤɬɢɱɟɫɤɢɣ ɢɧɬɟɪɟɫ ɞɥɹ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɭɦɢɧɨɜɵɯ ɩɪɟɩɚɪɚɬɨɜ. ɉɨ ɧɚɲɟɦɭ ɦɧɟɧɢɸ, ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɞɨɥɠɢɬɶ ɧɚɱɚɬɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɭɜɟɥɢɱɢɜɚɹ ɧɨɪɦɭ ɜɧɟɫɟɧɢɹ ɩɪɟɩɚɪɚɬɨɜ ɜ ɩɨɱɜɭ, ɚ ɬɚɤɠɟ 
ɩɚɪɚɥɥɟɥɶɧɨ ɢɡɭɱɢɬɶ ɜɥɢɹɧɢɟ ɫɜɨɛɨɞɧɵɯ ɝɭɦɢɧɨɜɵɯ ɤɢɫɥɨɬ ɧɚ ɩɨɤɚɡɚɬɟɥɶ BSI*.  
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ɉɚɥɥɚɞіɧɚ Ɍ.Ɉ., Кɨɜɚɥɟɧɤɨ ɇ.Ɉ., Ȼіɥɢɤ ɀ.ȱ. 
ȱɧɫɬɢɬɭɬ ɛɨɬɚɧɿɤɢ ɿɦ. Ɇ.Ƚ.ɏɨɥɨɞɧɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

 

ȼɉɅɂȼ ȻȱɈȺКɌɂȼɇɂɏ ɉРȿɉȺРȺɌȱȼ ɆȿɌȱɍР ɌȺ  ȱȼȱɇ  ɇȺ ɎɍɇКɐȱɈɇɍȼȺɇɇə  
ɇ+

-ɉɈɆɉ ȼȺКɍɈɅəРɇɈȲ ɆȿɆȻРȺɇɂ КɅȱɌɂɇ КɈРȿɇȱȼ ɉРɈРɈɋɌКȱȼ 
КɍКɍРɍȾɁɂ ɁȺ ɍɆɈȼ ɁȺɋɈɅȿɇɇə 

 

It has been found that the feeble H
+
-pump of vacuolar membrane plays the main role for a plant 

salinity tolerance on a cell level. Na
+
 effect is directed primary on the feeble vacuolar H

+
-pump – 

V- H
+
-ATPase where it is realized on a genetic and molecular level. But protective effect of 

bioactive preparations is realized on a molecular level and therefore supports their safety. 

 

Ɂɚɫɨɥɟɧɧɹ ɝɪɭɧɬɿɜ  є ɧɚɣɫɢɥɶɧɿɲɢɦ  ɞɥɹ ɪɨɫɥɢɧ ɫɬɪɟɫɨɜɢɦ ɮɚɤɬɨɪɨɦ, ɡɝɭɛɧɿɫɬɶ ɹɤɨɝɨ 
ɡɭɦɨɜɥɟɧɚ ɩɟɪɟɜɚɠɧɨ ɩɪɢɫɭɬɧɿɫɬɸ Na

+
 ɹɤ ɝɨɥɨɜɧɨɝɨ ɤɚɬɿɨɧɚ ɫɨɥɟɣ, ɳɨ ɡɚɫɨɥɸɸɬɶ ɝɪɭɧɬɢ. 

Ƀɨɝɨ ɧɟɝɚɬɢɜɧɚ ɞɿɹ ɩɪɨɹɜɥɹєɬɶɫɹ ɧɚ ɪɿɜɧɿ ɤɥɿɬɢɧɢ, ɹɤɿ ɧɚɦɚɝɚɸɬɶɫɹ ɜɢɞɚɥɢɬɢ ɣɨɝɨ ɡ 
ɰɢɬɨɩɥɚɡɦɢ ɧɚɡɨɜɧɿ ɬɚ ɞɨ ɜɚɤɭɨɥɹɪɧɨɝɨ ɩɪɨɫɬɨɪɭ ɡɚ ɞɨɩɨɦɨɝɨɸ Na

+
/H

+
-ɚɧɬɢɩɨɪɬɟɪɿɜ ,ɹɤɿ 

ɮɭɧɤɰɿɨɧɭɸɬɶ ɜ ɩɥɚɡɦɚɬɢɱɧɿɣ  ɬɚ ɜɚɤɭɨɥɹɪɧɿɣ ɦɟɦɛɪɚɧɚɯ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɟɧɟɪɝɿɸ 
ɟɥɟɤɬɪɨɯɿɦɿɱɧɢɯ ɩɨɬɟɧɰɿɚɥɿɜ, ɫɬɜɨɪɟɧɢɯ ʀɯ ɇ+

-ɩɨɦɩɚɦɢ. ɇɚ ɩɥɚɡɦɚɬɢɱɧɿɣ ɦɟɦɛɪɚɧɿ ɜɿɧ 
ɫɬɜɨɪɸєɬɶɫɹ ɇ+

-ȺɌɊ-ɚɡɨɸ ȿ1-ȿ2 ɬɢɩɚ, ɚ ɧɚ ɜɚɤɭɨɥɹɪɧɿɣ – ɞɜɨɦɚ ɇ+
-ɩɨɦɩɚɦɢ, 

ɪɟɩɪɟɡɟɧɬɨɜɚɧɢɦɢ  ɇ+
-ɊɊɧ-ɚɡɨɸ ɬɚ ɫɥɚɛɲɨɸ ɇ+

-ȺɌɊ-ɚɡɨɸ V-ɬɢɩɚ [1].  

Ɇɟɬɚ ɪɨɛɨɬɢ: Ɂɹɫɭɜɚɬɢ  ɦɨɠɥɢɜɿɫɬɶ ɡɞɿɣɫɧɟɧɧɹ ɫɨɥɟɩɪɨɬɟɤɬɨɪɧɨʀ ɞɿʀ ɫɢɧɬɟɬɢɱɧɢɯ 
ɩɪɟɩɚɪɚɬɿɜ Ɇɟɬɿɭɪ (6-ɦɟɬɢɥ-2-ɦɟɪɤɚɩɬɨ-4-ɝɿɞɪɨɤɫɢɩɿɪɢɦɿɞɢɧ, LD50 ˃4000) ɬɚ ȱɜɿɧ  (N-ɨɤɫɢɞ-

2,6-ɞɢɦɟɬɢɥɩɿɪɢɞɢɧ, LD50 ˃1300) ɱɟɪɟɡ ʀɯ ɜɩɥɢɜ ɧɚ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɇ+
-ɩɨɦɩ ɭ ɜɚɤɭɨɥɹɪɧɿɣ 

ɦɟɦɛɪɚɧɿ ɪɨɫɥɢɧɧɢɯ ɤɥɿɬɢɧ. 
Ɇɚɬɟɪіɚɥɢ ɬɚ ɦɟɬɨɞɢ: Ɉɛ’єɤɬɨɦ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɢ  ɩɪɨɪɨɫɬɤɢ ɤɭɤɭɪɭɞɡɢ (ɝɿɛɪɢɞ Ⱦɟɫɧɚ 

ɋȼ), (Zea mays L.), ɹɤɿ  ɜɢɪɨɳɭɜɚɥɢ ɭ ɜɨɞɧɿɣ ɤɭɥɶɬɭɪɿ ɧɚ  ɫɟɪɟɞɨɜɢɳɿ ɏɨɝɥɟɧɞɚ, ɳɨ ɜ 
ɬɢɠɧɟɜɨɦɭ ɜɿɰɿ   ɟɤɫɩɨɧɭɜɚɥɢ ɜ ɩɪɢɫɭɬɧɨɫɬɿ  0,1Ɇ  NaCl  ɩɪɨɬɹɝɨɦ 1 ɬɚ 10 ɞɿɛ. ɉɪɟɩɚɪɚɬɢ 
ɡɚɫɬɨɫɨɜɭɜɚɥɢ ɲɥɹɯɨɦ ɡɚɦɨɱɭɜɚɧɧɹ ɧɚɫɿɧɧɹ  ɩɪɨɬɹɝɨɦ ɞɨɛɢ ɜ ʀɯ 10-7

 Ɇ ɜɨɞɧɢɯ ɪɨɡɱɢɧɚɯ.  
Ɏɪɚɤɰɿɸ ɜɚɤɭɨɥɹɪɧɨʀ ɦɟɦɛɪɚɧɢ ɨɞɟɪɠɭɜɚɥɢ ɲɥɹɯɨɦ ɰɟɧɬɪɢɝɭɜɚɧɧɹ ɭ ɫɬɭɩɿɧɱɚɬɨɦɭ ɝɪɚɞɿєɧɬɿ 
ɫɚɯɚɪɨɡɢ ɡɚ Poole et al., 1984 Д2Ж. Ɍɪɚɧɫɩɨɪɬɧɭ ɚɤɬɢɜɧɿɫɬɶ ɇ+

-ɩɨɦɩ ɜɢɡɧɚɱɚɥɢ 
ɮɥɭɨɪɟɫɰɟɧɬɧɢɦ ɦɟɬɨɞɨɦ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɚɤɪɢɞɢɧ-ɩɨɦɚɪɚɧɱɟɜɨɝɨ ɡɨɧɞɭ Д3Ж. ȿɤɫɩɪɟɫɿɸ 
ɝɟɧɿɜ ɨɰɿɧɸɜɚɥɢ ɩɨ ɧɚɤɨɩɢɱɟɧɧɸ ɬɪɚɧɫɤɪɢɩɬɿɜ  ɦɟɬɨɞɨɦ ɧɚɩɿɜɤɿɥɶɤɿɫɧɨʀ ɡɜɨɪɨɬɧɨ-

ɬɪɚɧɫɤɪɢɩɰɿɣɧɨʀ ɩɨɥɿɦɟɪɚɡɧɨʀ ɥɚɧɰɸɝɨɜɨʀ ɪɟɚɤɰɿʀ (ɁɌ-ɉɅɊ).  
Рɟɡɭɥɶɬɚɬɢ: ɍ ɧɚɲɢɯ ɞɨɫɥɿɞɚɯ ɬɪɚɧɫɩɨɪɬɧɚ ɚɤɬɢɜɧɿɫɬɶ ɇ+

-ɊɊɧ-ɚɡɢ ɜɚɤɭɨɥɹɪɧɨʀ ɦɟɦɛɪɚɧɢ 
ɤɥɿɬɢɧ ɤɨɪɟɧɿɜ ɩɟɪɟɜɢɳɭɜɚɥɚ ɚɤɬɢɜɧɿɫɬɶ V-ɇ+

-ȺɌɊ-ɚɡɢ ɜ 16 ɪɚɡɿɜ (ɬɚɛɥ.1), ɩɪɢɱɨɦɭ ʀɯ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɡɦɟɧɲɭɜɚɥɨɫɶ ɡ ɱɚɫɨɦ.  
 

Ɍɚɛɥɢɰɹ 1.Ɍɪɚɧɫɩɨɪɬɧɚ ɚɤɬɢɜɧɿɫɬɶ ɇ+
-ȺɌɊ-ɚɡɧɚ (Ⱥ) ɬɚ  ɇ+

-PɊɧ-ɚɡɧɚ (Ȼ) ɜɚɤɭɨɥɹɪɧɨʀ 
ɦɟɦɛɪɚɧɢ ɤɥɿɬɢɧ ɤɨɪɟɧɿɜ ɩɪɨɪɨɫɬɤɿɜ ɤɭɤɭɪɭɞɡɢ, ɟɤɫɩɨɧɨɜɚɧɢɯ ɜ ɩɪɢɫɭɬɧɨɫɬɿ 0,1 Ɇ NaCl ɬɚ ɡɚ 
ɭɦɨɜ ɞɿʀ ɚɞɚɩɬɨɝɟɧɧɢɯ ɩɪɟɩɚɪɚɬɿɜ.                                                                                                              
ɍɦɨɜɢ ɩɪɨɜɟɞɟɧɧɹ 
ɟɤɫɩɟɪɢɦɟɧɬɭ 

Ɍɟɪɦɿɧ ɟɤɫɩɨɡɢɰɿʀ ɧɚ 0,1 Ɇ NaCl Ɍɟɪɦɿɧ ɟɤɫɩɨɡɢɰɿʀ ɧɚ 0,1 Ɇ NaCl 

1 ɞɨɛɚ 10 ɞɿɛ 1 ɞɨɛɚ 10 ɞɿɛ 

Ⱥɤɬɢɜɧɿɫɬɶ 

Δ%F/ɦɝ ɛɿɥɤɚ∙ɯɜ 

Ⱥɤɬɢɜɧɿɫɬɶ 

Δ%F/ɦɝ ɛɿɥɤɚ∙ɯɜ 

Ⱥɤɬɢɜɧɿɫɬɶ 

Δ%F/ɦɝ ɛɿɥɤɚ∙ɯɜ 

Ⱥɤɬɢɜɧɿɫɬɶ 

Δ%F/ɦɝ ɛɿɥɤɚ∙ɯɜ 

Ʉɨɧɬɪɨɥɶ 3,6±1,0 7,5±1,0 54,9±1,0 43,8±1,0 

NaCl - 8,7±1,5# 7,6±0,7 44,5±0,3# 39,0±0,5# 

NaCl Ɇɟɬɿɭɪ 9,2±2,0#* 10,9±1,0#* 53,0±0,2* 45,7±1,0* 

NaCl ȱɜɿɧ 8,7±0,9#* 10,6±0,4#* 44,5±1,0# 42,9±2,0 

Ⱥ Ȼ 
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M±m; n=6, p<0,05,  #-ɪɿɡɧɢɰɿ ɞɨɫɬɨɜɿɪɧɿ ɜɿɞɧɨɫɧɨ ɤɨɧɬɪɨɥɸ ɛɟɡ ɫɨɥɶɨɜɨʀ ɟɤɫɩɨɡɢɰɿʀ, *-ɪɿɡɧɢɰɿ 
ɞɨɫɬɨɜɿɪɧɿ ɜɿɞɧɨɫɧɨ ɟɤɫɩɨɡɢɰɿʀ ɩɪɢ 0,1 Ɇ NaCl 

 

ɉɪɢɫɭɬɧɿɫɬɶ ɭ ɫɟɪɟɞɨɜɢɳɿ  Na
+
  ɩɨɫɢɥɸɜɚɥɚ ɚɤɬɢɜɧɿɫɬɶ ɞɪɭɝɨɝɨ ɟɧɡɢɦɚ, 

ɪɟɩɪɟɡɟɧɬɨɜɚɧɨɝɨ  ɜɚɤɭɨɥɹɪɧɨɸ ɇ+
-ȺɌɊ-ɚɡɨɸ ɧɚ ɝɟɧɟɬɢɱɧɨɦɭ ɪɿɜɧɿ, ɲɥɹɯɨɦ ɩɿɞɜɢɳɟɧɧɹ 

ɟɤɫɩɪɟɫɿʀ ʀʀ ɝɟɧɭ (ɪɢɫ.1),  ɬɚ  ɧɚ ɦɨɥɟɤɭɥɹɪɧɨɦɭ ɪɿɜɧɿ (ɬɚɛɥ.1), ɡɚɫɜɿɞɱɭɸɱɢ  ʀʀ ɭɱɚɫɬɶ ɭ 
ɩɪɨɰɟɫɚɯ ɚɞɚɩɬɚɰɿʀ ɪɨɫɥɢɧ ɞɨ ɭɦɨɜ ɡɚɫɨɥɟɧɧɹ. ɉɪɨɜɟɞɟɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɞɟɦɨɧɫɬɪɭɜɚɥɢ 
ɧɚɹɜɧɿɫɬɶ ɤɨɪɟɥɹɰɿʀ ɦɿɠ ɧɚɤɨɩɢɱɟɧɧɹɦ ɦɊɇɄ ɛɿɥɤɿɜ ɡɚɡɧɚɱɟɧɢɯ ɟɧɡɢɦɿɜ ɬɚ ɩɨɫɢɥɟɧɧɹɦ ʀɯ 
ɬɪɚɧɫɩɨɪɬɧɨʀ ɚɤɬɢɜɧɨɫɬɿ. ɋɬɢɦɭɥɸɸɱɢɣ ɟɮɟɤɬ  ɛɿɨɚɤɬɢɜɧɢɯ ɩɪɟɩɚɪɚɬɿɜ ɧɚ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ 
ɞɚɧɢɯ ɇ+

-ɩɨɦɩ ɩɪɨɹɜɥɹєɬɶɫɹ ɜɢɤɥɸɱɧɨ  ɧɚ ɦɨɥɟɤɭɥɹɪɧɨɦɭ ɪɿɜɧɿ, ɳɨ ɡɚɫɜɿɞɱɭє ɛɟɡɩɟɱɧɿɫɬɶ 
ɰɢɯ ɪɟɱɨɜɢɧ. 

 

Ɋɢɫɭɧɨɤ 1. ȿɤɫɩɪɟɫɿʀ ɝɟɧɿɜ V-ɇ+
-ȺɌɊ-ɚɡɢ (A)  ɬɚ ɇ+

-ɊɊɧ-ɚɡɢ (Ȼ) ɜɚɤɭɨɥɹɪɧɨʀ ɦɟɦɛɪɚɧɢ ɜ 
ɤɥɿɬɢɧɚɯ ɤɨɪɟɧɿɜ  8 ɞɨɛɨɜɢɯ ɩɪɨɪɨɫɬɤɿɜ ɤɭɤɭɪɭɞɡɢ  ɞɨɛɚ (I) ɬɚ 10 ɞɿɛ (ȱȱ) ɫɨɥɶɨɜɨʀ ɟɤɫɩɨɡɢɰɿʀ. 

 
   І       ІІ 

1-ɤɨɧɬɪɨɥɶ, 2-ɨɛɪɨɛɤɚ Ɇɟɬɿɭɪɨɦ, 3-ɨɛɪɨɛɤɚ Іɜɿɧɨɦ, 4- ɤɨɧɬɪɨɥɶ+ 0,1Ɇ NaCl, 5-Ɇɟɬɿɭɪ +  
0,1Ɇ NaCl, 6-Іɜɿɧ +0,1Ɇ NaCl, Ɇ-ɦɚɪɤɟɪ ɦɨɥɟɤɭɥɹɪɧɨʀ ɦɚɫɢ ȾɇɄ, TUA 5-α ɬɭɛɭɥɿɧ. 
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ɉɚɜɥɢɱɟɧɤɨ Ⱥ.К., ɋɢɪɱіɧ ɋ.Ɉ., ɘɪ’єɜɚ Ɉ.Ɇ., ɇɚɤɨɧɟɱɧɚ Ʌ.Ɍ., Кɭɪɱɟɧɤɨ ȱ.Ɇ. 
ȱɧɫɬɢɬɭɬ ɦɿɤɪɨɛɿɨɥɨɝɿʀ ɿ ɜɿɪɭɫɨɥɨɝɿʀ ɿɦ. Ⱦ.Ʉ. Ɂɚɛɨɥɨɬɧɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ, ɦ. Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

 

ȻȱɈКɈɇȼȿРɋȱə ɉɒȿɇɂɑɇɈȲ ɋɈɅɈɆɂ КɈɆɉɅȿКɋɇɂɆ ɎȿРɆȿɇɌɇɂɆ 
ɉРȿɉȺРȺɌɈɆ Ɂ FENNELLIA SP. 2806 

 

The possibility of bioconversion of lignocellulosic substrate by enzyme preparation from Fennellia 

sp. 2806 was established. The aim of this work was to study the ability of the enzyme preparation 

from Fennellia sp. 2806 to hydrolysis of wheat straw and dynamic process of accumulation of 

reducing sugars, which can later be used in biotechnology of second-generation bioethanol. The 

pretreatment of wheat straw by alkali and microwave radiation increases 2 times the amount of 

reducing sugars and reduces the hydrolysis for 16 hours. The substances are separated during 

pretreatment of the substrate (mainly lignin) inhibit the enzymatic activity of 20 – 70%. 

 

Ⱥɥɶɬɟɪɧɚɬɢɜɨɸ ɡɚɫɬɨɫɭɜɚɧɧɹ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɛɿɨɩɚɥɢɜɚ є ɨɬɪɢɦɚɧɧɹ 
ɰɭɤɪɨɜɢɯ ɫɢɪɨɩɿɜ ɡ ɥɿɝɧɨɰɟɥɸɥɨɡɧɢɯ ɪɟɲɬɨɤ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɪɨɫɥɢɧ, ɞɥɹ ɍɤɪɚʀɧɢ ɰɟ, 
ɜ ɩɟɪɲɭ ɱɟɪɝɭ, ɩɲɟɧɢɱɧɚ ɫɨɥɨɦɚ ɬɚ ɫɬɟɛɥɚ ɿ ɥɢɫɬɹ ɤɭɤɭɪɭɞɡɢ. Ɋɚɧɿɲɟ ɧɚɦɢ ɜɫɬɚɧɨɜɥɟɧɨ 
ɧɚɹɜɧɿɫɬɶ ɰɟɥɸɥɚɡɧɨʀ ɿ ɤɫɢɥɚɧɚɡɧɨʀ ɚɤɬɢɜɧɨɫɬɿ ɜ ɤɭɥɶɬɭɪɚɥɶɧɢɯ ɮɿɥɶɬɪɚɬɚɯ Fennellia sp. 2806, 

ɜɢɡɧɚɱɟɧɨ ɨɫɨɛɥɢɜɨɫɬɿ ʀɯ ɿɧɞɭɤɰɿʀ ɬɚ ɨɬɪɢɦɚɧɨ ɮɟɪɦɟɧɬɧɢɣ ɩɪɟɩɚɪɚɬ ɡ ɰɟɥɸɥɨɥɿɬɢɱɧɨɸ ɿ 
ɤɫɢɥɚɧɚɡɧɨɸ ɚɤɬɢɜɧɿɫɬɸ Д5, 6Ж. Ɇɟɬɚ. Ⱦɨɫɥɿɞɢɬɢ ɡɞɚɬɧɿɫɬɶ ɮɟɪɦɟɧɬɧɨɝɨ ɩɪɟɩɚɪɚɬɭ ɡ 
Fennellia sp. 2806 ɞɨ ɝɿɞɪɨɥɿɡɭ ɩɲɟɧɢɱɧɨʀ ɫɨɥɨɦɢ ɬɚ ɞɢɧɚɦɿɤɭ ɩɪɨɰɟɫɭ ɧɚɤɨɩɢɱɟɧɧɹ 
ɪɟɞɭɤɭɸɱɢɯ ɰɭɤɪɿɜ, ɹɤɿ ɜ ɩɨɞɚɥɶɲɨɦɭ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɜ ɛɿɨɬɟɯɧɨɥɨɝɿɹɯ ɨɬɪɢɦɚɧɧɹ 
ɛɿɨɟɬɚɧɨɥɭ ɞɪɭɝɨɝɨ ɩɨɤɨɥɿɧɧɹ. 

Ɇɚɬɟɪіɚɥɢ ɬɚ ɦɟɬɨɞɢ. Fennellia sp. 2806 ɤɭɥɶɬɢɜɭɜɚɥɢ ɜ ɝɥɢɛɢɧɧɢɯ ɭɦɨɜɚɯ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɨɩɬɢɦɿɡɨɜɚɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɩɪɨɬɹɝɨɦ 4 ɞɿɛ. Ɏɟɪɦɟɧɬɧɢɣ ɩɪɟɩɚɪɚɬ ɡ 
ɤɭɥɶɬɭɪɚɥɶɧɨɝɨ ɮɿɥɶɬɪɚɬɭ ɝɪɢɛɚ ɨɬɪɢɦɭɜɚɥɢ ɦɟɬɨɞɨɦ ɜɢɫɨɥɸɜɚɧɧɹ (NH4)2SO4. ȿɧɞɨ-, 

ɟɤɡɨɤɥɸɤɚɧɚɡɧɭ ɿ ɤɫɢɥɚɧɚɡɧɭ ɚɤɬɢɜɧɿɫɬɶ ɜɢɡɧɚɱɚɥɢ ɡɚ ɪɟɞɭɤɭɸɱɢɦɢ ɰɭɤɪɚɦɢ Д2, 4, 7Ж. 
ɉɨɞɪɿɛɧɟɧɭ ɩɲɟɧɢɱɧɭ ɫɨɥɨɦɭ (ɧɟɨɛɪɨɛɥɟɧɭ ɚɛɨ ɩɨɩɟɪɟɞɧɶɨ ɨɛɪɨɛɥɟɧɭ (ɉɈ) 2% ɪɨɡɱɢɧɨɦ 
NaOH ɡ ɨɞɧɨɱɚɫɧɢɦ ɦɿɤɪɨɯɜɢɥɶɨɜɢɦ ɨɩɪɨɦɿɧɟɧɧɹɦ) ɨɛɪɨɛɥɹɥɢ ɪɨɡɜɟɞɟɧɢɦ 1:1 ɮɟɪɦɟɧɬɧɢɦ 

ɩɪɟɩɚɪɚɬɨɦ ɡ ɪɨɡɪɚɯɭɧɤɭ 100 ɦɝ ɫɨɥɨɦɢ ɧɚ 1 ɦɥ ɪɿɞɢɧɢ. 
Рɟɡɭɥɶɬɚɬɢ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɤɿɥɶɤɿɫɬɶ ɪɟɞɭɤɭɸɱɢɯ ɪɟɱɨɜɢɧ ɩɿɫɥɹ ɨɛɪɨɛɤɢ ɩɲɟɧɢɱɧɨʀ 

ɫɨɥɨɦɢ ɮɟɪɦɟɧɬɧɢɦ ɩɪɟɩɚɪɚɬɨɦ ɡ Fennellia sp. 2806 ɩɨɫɬɭɩɨɜɨ ɡɪɨɫɬɚɥɚ ɩɪɨɬɹɝɨɦ 48 ɝɨɞ ɿ 
ɩɟɪɟɜɢɳɭɜɚɥɚ ɬɚɤɭ ɞɥɹ ɧɟɨɛɪɨɛɥɟɧɨʀ ɩɪɟɩɚɪɚɬɨɦ ɫɨɥɨɦɢ ɜ 7,7 ɪɚɡɿɜ. Ɉɫɧɨɜɧɢɣ ɝɿɞɪɨɥɿɡ 
ɜɿɞɛɭɜɚɜɫɹ ɞɨ 16 ɝɨɞ ɿ ɜ ɩɨɞɚɥɶɲɨɦɭ ɤɿɥɶɤɿɫɬɶ ɪɟɞɭɤɭɸɱɢɯ ɰɭɤɪɿɜ ɡɪɨɫɬɚɥɚ ɧɚ 65% (ɪɢɫ. 1). 

ȼɿɞɨɦɨ, ɳɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɨɩɟɪɟɞɧɶɨʀ ɨɛɪɨɛɤɢ ɥɿɝɧɨɰɟɥɸɥɨɡɧɨɝɨ ɫɭɛɫɬɪɚɬɭ ɞɥɹ 
ɜɿɞɞɿɥɟɧɧɹ ɥɿɝɧɿɧɭ ɬɚ ɩɨɤɪɚɳɟɧɧɹ ɞɨɫɬɭɩɧɨɫɬɿ ɰɟɥɸɥɨɡɢ ɞɥɹ ɮɟɪɦɟɧɬɿɜ ɝɪɢɛɿɜ ɫɩɪɢɹє 
ɩɪɢɲɜɢɞɲɟɧɧɸ ɩɪɨɰɟɫɭ ɝɿɞɪɨɥɿɡɭ ɬɚ ɜɢɞɿɥɟɧɧɸ ɪɟɞɭɤɭɸɱɢɯ ɪɟɱɨɜɢɧ Д1, 3Ж. Ɍɚɤ, ɜɧɚɫɥɿɞɨɤ 
ɩɨɩɟɪɟɞɧɶɨʀ ɨɛɪɨɛɤɢ ɩɲɟɧɢɱɧɨʀ ɫɨɥɨɦɢ ɫɥɚɛɤɨ ɥɭɠɧɢɦ ɪɨɡɱɢɧɨɦ ɡ ɨɞɧɨɱɚɫɧɢɦ 
ɦɿɤɪɨɯɜɢɥɶɨɜɢɦ ɨɩɪɨɦɿɧɟɧɧɹɦ ɲɜɢɞɤɿɫɬɶ ɝɿɞɪɨɥɿɡɭ ɮɟɪɦɟɧɬɧɢɦ ɩɪɟɩɚɪɚɬɨɦ ɡ Fennellia sp. 

2806 ɡɪɨɫɬɚɥɚ ɜ 2 ɪɚɡɢ. Ɉɞɧɨɱɚɫɧɨ ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ ɱɚɫɭ ɝɿɞɪɨɥɿɡɭ ɞɨ 48 ɝɨɞ ɤɿɥɶɤɿɫɬɶ 
ɪɟɞɭɤɭɸɱɢɯ ɰɭɤɪɿɜ, ɩɨɪɿɜɧɹɧɨ ɡ 16 ɝɨɞ, ɡɪɨɫɬɚɥɚ ɥɢɲɟ ɧɚ 16% (ɪɢɫ. 1). Ɋɟɱɨɜɢɧɢ, ɜɿɞɞɿɥɟɧɧɿ 
ɩɪɢ ɩɨɩɟɪɟɞɧɿɣ ɨɛɪɨɛɰɿ ɩɲɟɧɢɱɧɨʀ ɫɨɥɨɦɢ ɥɭɝɨɦ ɬɚ ɦɿɤɪɨɯɜɢɥɶɨɜɢɦ ɨɩɪɨɦɿɧɟɧɧɹɦ, 
ɞɨɞɚɜɚɥɢ ɭ ɪɨɡɜɟɞɟɧɧɹɯ 1:20 ɬɚ 1:40 ɞɨ ɪɟɚɤɰɿɣɧɨʀ ɫɭɦɿɲɿ ɩɪɢ ɜɢɡɧɚɱɟɧɧɿ ɟɧɞɨ-, 

ɟɤɡɨɤɥɸɤɚɧɚɡɧɨʀ ɿ ɤɫɢɥɚɧɚɡɧɨʀ ɚɤɬɢɜɧɨɫɬɿ, ɳɨ ɩɪɢɡɜɨɞɢɥɢ ɞɨ ʀʀ ɿɧɝɿɛɭɜɚɧɧɹ ɞɨ 20, 30 ɬɚ 70% 
ɜɿɞɩɨɜɿɞɧɨ. 
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Ɋɢɫ.1. Ⱦɢɧɚɦɿɤɚ ɧɚɤɨɩɢɱɟɧɧɹ ɪɟɞɭɤɭɸɱɢɯ ɪɟɱɨɜɢɧ ɩɪɢ ɨɛɪɨɛɰɿ ɩɲɟɧɢɱɧɨʀ ɫɨɥɨɦɢ   
ɮɟɪɦɟɧɬɧɢɦ ɩɪɟɩɚɪɚɬɨɦ ɡ Fennellia sp. 2806. 

 

ȼɢɫɧɨɜɤɢ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɤɨɦɩɥɟɤɫɧɢɣ ɮɟɪɦɟɧɬɧɢɣ ɩɪɟɩɚɪɚɬ ɡ Fennellia sp. 2806 ɡ 
ɰɟɥɸɥɚɡɧɨɸ ɿ ɤɫɢɥɚɧɚɡɧɨɸ ɚɤɬɢɜɧɿɫɬɸ ɞɨɡɜɨɥɹє ɨɬɪɢɦɚɬɢ ɰɭɤɪɨɜɿ ɫɭɦɿɲɿ ɡ ɥɿɝɧɨɰɟɥɸɥɨɡɧɨʀ 
ɪɨɫɥɢɧɧɨʀ ɛɿɨɦɚɫɢ. ɉɨɩɟɪɟɞɧɹ ɨɛɪɨɛɤɚ ɥɿɝɧɨɰɟɥɸɥɨɡɧɨʀ ɛɿɨɦɚɫɢ ɡɧɚɱɧɨ ɩɪɢɲɜɢɞɲɭє ɩɪɨɰɟɫ 
ɝɿɞɪɨɥɿɡɭ ɬɚ ɡɛɿɥɶɲɭє ɤɿɥɶɤɿɫɬɶ ɨɬɪɢɦɚɧɢɯ ɪɟɞɭɤɭɸɱɢɯ ɪɟɱɨɜɢɧ. 
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1Ɋɍɉ «ɂɧɫɬɢɬɭɬ ɩɨɱɜɨɜɟɞɟɧɢɹ ɢ ɚɝɪɨɯɢɦɢɢ», Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 
2ɑɚɫɬɧɵɣ ɢɧɫɬɢɬɭɬ ɩɪɢɤɥɚɞɧɨɣ ɛɢɨɬɟɯɧɨɥɨɝɢɢ daRostim, Ʌɢɯɬɟɧɲɬɚɣɧ, Ƚɟɪɦɚɧɢɹ 

 

ɎɈɌɈɋɂɇɌȿɌɂɑȿɋКȺə ȾȿəɌȿɅɖɇɈɋɌɖ ɂ ɉРɈȾɍКɌɂȼɇɈɋɌɖ  
ɆɇɈȽɈɅȿɌɇɂɏ ɌРȺȼɈɋɆȿɋȿɃ ɇȺ ȾȿРɇɈȼɈ-ɉɈȾɁɈɅɂɋɌɕɏ   

ɋɍȽɅɂɇɂɋɌɕɏ ɉɈɑȼȺɏ ȻȿɅȺРɍɋɂ 

 
ȼ ɪɚɛɨɬɟ ɩɪɢɜɨɞɹɬɫɹ ɞɚɧɧɵɟ ɩɨ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɢ ɮɨɬɨɫɢɧɬɟɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ 
ɦɧɨɝɨɥɟɬɧɢх ɡɥɚɤɨɜɵх, ɛɨɛɨɜɨ-ɡɥɚɤɨɜɵх ɬɪɚɜɨɫɦɟɫɟɣ ɢ ɥɸɰɟɪɧɵ ɩɪɢ ɜɨɡɞɟɥɵɜɚɧɢɢ ɢх ɧɚ 
ɞɟɪɧɨɜɨ-ɩɨɞɡɨɥɢɫɬɨɣ ɥɟɝɤɨɫɭɝɥɢɧɢɫɬɨɣ ɩɨɱɜɟ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɩɥɨɞɨɪɨɞɢɹ (Ɋɟɫɩɭɛɥɢɤɚ 
Ȼɟɥɚɪɭɫɶ). 
 

The paper presents data on productivity and photosynthetic activity of perennial grass, legume-

grass mixtures and lucerne in the cultivation of sod-podzolic sandy loam soil of high fertility levels 

(Republic of Belarus). 

  

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɵ 
ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɪɦɨɩɪɨɢɡɜɨɞɫɬɜɚ ɜ Ɋɟɫɩɭɛɥɢɤɟ Ȼɟɥɚɪɭɫɶ ɧɟɜɨɡɦɨɠɧɨ ɛɟɡ 

ɧɚɭɱɧɨ-ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ, ɨɩɬɢɦɢɡɚɰɢɢ ɩɨɫɟɜɧɵɯ 
ɩɥɨɳɚɞɟɣ, ɪɚɫɲɢɪɟɧɢɹ ɩɨɫɟɜɨɜ ɛɨɛɨɜɵɯ ɢ ɛɨɛɨɜɨ-ɡɥɚɤɨɜɵɯ ɬɪɚɜɨɫɦɟɫɟɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɫɬɶ ɤɨɪɦɨɜ ɛɟɥɤɨɦ, ɩɨɜɵɲɟɧɢɟ ɭɪɨɠɚɣɧɨɫɬɢ ɢ ɤɚɱɟɫɬɜɚ ɦɧɨɝɨɥɟɬɧɢɯ ɬɪɚɜ. 
ɉɪɢ ɜɜɟɞɟɧɢɢ ɛɨɛɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɫɧɢɠɚɟɬɫɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɚɡɨɬɧɵɯ ɭɞɨɛɪɟɧɢɹɯ, 
ɭɦɟɧɶɲɚɸɬɫɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ ɧɚ ɜɨɡɞɟɥɵɜɚɧɢɟ ɦɧɨɝɨɥɟɬɧɢɯ ɬɪɚɜ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɫɨɞɟɪɠɚɧɢɟ ɯɥɨɪɨɮɢɥɥɚ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɢ ɨɰɟɧɤɟ 
ɫɨɫɬɨɹɧɢɹ ɦɧɨɝɨɥɟɬɧɢɯ ɢ ɝɚɡɨɧɧɵɯ ɬɪɚɜ, ɢ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɜ 
ɤɚɱɟɫɬɜɟ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɩɪɢɡɧɚɤɚ ɩɪɢ ɨɰɟɧɤɟ ɫɨɫɬɨɹɧɢɹ ɩɨɫɟɜɨɜ. 

ɐɟɥɶɸ ɧɚɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɥɹɥɚɫɶ ɨɰɟɧɤɚ ɜɥɢɹɧɢɹ ɭɞɨɛɪɟɧɢɣ ɧɚ ɞɢɧɚɦɢɤɭ   
ɮɥɭɨɪɟɫɬɟɧɰɢɢ ɯɥɨɪɨɮɢɥɥɚ, ɧɚ ɂɧɞɟɤɫ ɜɟɝɟɬɚɰɢɢ ɪɚɫɬɟɧɢɣ NDVI ɢ – ɧɚ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ 
ɦɧɨɝɨɥɟɬɧɢɯ ɡɥɚɤɨɜɵɯ, ɛɨɛɨɜɨ-ɡɥɚɤɨɜɵɯ ɬɪɚɜɨɫɦɟɫɟɣ ɢ ɥɸɰɟɪɧɵ ɩɪɢ ɜɨɡɞɟɥɵɜɚɧɢɢ ɢɯ ɧɚ 
ɞɟɪɧɨɜɨ-ɩɨɞɡɨɥɢɫɬɨɣ ɥɟɝɤɨɫɭɝɥɢɧɢɫɬɨɣ ɩɨɱɜɟ (Ɋɟɫɩɭɛɥɢɤɚ Ȼɟɥɚɪɭɫɶ). 
 

Ɉɛɴɟɤɬɵ ɢ ɦɟɬɨɞɢɤɚ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɢɡɭɱɟɧɢɸ ɜɥɢɹɧɢɹ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ (ɊɄ, ɫɬɚɧɞɚɪɬɧɵɯ ɬɭɤɨɜ, 

ɠɢɞɤɢɯ ɚɡɨɬɧɨ-ɤɚɥɢɣɧɵɯ ɢ ɤɨɦɩɥɟɤɫɧɵɯ ɭɞɨɛɪɟɧɢɣ ɫ ɞɨɛɚɜɤɚɦɢ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ) ɧɚ 
ɚɤɬɢɜɧɨɫɬɶ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɯɥɨɪɨɮɢɥɥɚ ɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɦɧɨɝɨɥɟɬɧɢɯ ɬɪɚɜɨɫɦɟɫɟɣ 

ɩɪɨɜɨɞɢɥɢ ɜ ɩɟɪɢɨɞ 2015 (ɬɪɚɜɵ ɜɬɨɪɨɝɨ ɝɨɞɚ) – 2016 (ɬɪɟɬɶɟɝɨ ɝɨɞɚ)  ɩɪɢ ɜɨɡɞɟɥɵɜɚɧɢɢ 
ɦɧɨɝɨɥɟɬɧɢɯ ɡɥɚɤɨɜɵɯ, ɛɨɛɨɜɨ-ɡɥɚɤɨɜɵɯ ɬɪɚɜɨɫɦɟɫɟɣ ɢ ɥɸɰɟɪɧɵ ɜɬɨɪɨɝɨ ɢ ɬɪɟɬɶɟɝɨ ɝɨɞɚ ɧɚ  
ɞɟɪɧɨɜɨ-ɩɨɞɡɨɥɢɫɬɨɣ ɥɟɝɤɨɫɭɝɥɢɧɢɫɬɨɣ ɩɨɱɜɟ, ɪɚɡɜɢɜɚɸɳɟɣɫɹ ɧɚ ɦɨɳɧɵх ɥɟɫɫɨɜɢɞɧɵх 
ɫɭɝɥɢɧɤɚх ɜ ɈȺɈ «Ƚɚɫɬɟɥɥɨɜɫɤɨɟ» Ɇɢɧɫɤɨɝɨ ɪɚɣɨɧɚ Ɇɢɧɫɤɨɣ ɨɛɥɚɫɬɢ (Ɋɟɫɩɭɛɥɢɤɚ 
Ȼɟɥɚɪɭɫɶ). Ɉɛɳɢɣ ɪɚɡɦɟɪ ɞɟɥɹɧɤɢ – 27 ɦ2

,  ɩɨɜɬɨɪɧɨɫɬɶ ɜɚɪɢɚɧɬɨɜ  – 4-ɯ ɤɪɚɬɧɚɹ. 

ȼ ɤɚɱɟɫɬɜɟ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ ɩɨɞ ɩɟɪɜɵɣ ɭɤɨɫ ɩɪɢɦɟɧɹɥɢ: ɫɬɚɧɞɚɪɬɧɵɟ ɬɭɤɢ 
(ɤɚɪɛɚɦɢɞ, ɄȺɋ, ɚɦɦɨɧɢɡɢɪɨɜɚɧɧɵɣ ɫɭɩɟɪɮɨɫɮɚɬ ɢ ɯɥɨɪɢɫɬɵɣ ɤɚɥɢɣ), ɧɨɜɵɟ ɮɨɪɦɵ ɠɢɞɤɢɯ 

ɚɡɨɬɧɨ-ɤɚɥɢɣɧɵɯ ɭɞɨɛɪɟɧɢɣ (NK=10-12, NK=12-12) ɢ  ɤɨɦɩɥɟɤɫɧɵɟ ɭɞɨɛɪɟɧɢɹ ɫ ɞɨɛɚɜɤɚɦɢ 
ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ (NPK ɫ ȼ, Cu, Zn – ɞɥɹ ɡɥɚɤɨɜɵɯ ɬɪɚɜɨɫɦɟɫɟɣ ɢ NPK ɫ ȼ, Ɇɨ – ɞɥɹ ɛɨɛɨɜɨ-

ɡɥɚɤɨɜɵɯ ɬɪɚɜɨɫɦɟɫɟɣ ɢ ɥɸɰɟɪɧɵ).ɉɨɞ ɜɬɨɪɨɣ ɭɤɨɫ ɩɪɢɦɟɧɹɥɢ: ɚɡɨɬɧɵɟ (ɤɚɪɛɚɦɢɞ, ɫɭɥɶɮɚɬ 
ɚɦɦɨɧɢɹ), ɚɡɨɬɧɨ-ɤɚɥɢɣɧɵɟ (NK) ɢ ɤɚɥɢɣɧɵɟ (Ʉɋl) ɭɞɨɛɪɟɧɢɹ.  

Ⱥɝɪɨɯɢɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɚɯɨɬɧɨɝɨ ɫɥɨɹ ɩɨɱɜ (0-25 ɫɦ) ɩɟɪɟɞ ɡɚɤɥɚɞɤɨɣ ɨɩɵɬɨɜ ɫ 
ɦɧɨɝɨɥɟɬɧɢɦɢ ɬɪɚɜɚɦɢ ɧɚ ɞɟɪɧɨɜɨ-ɩɨɞɡɨɥɢɫɬɨɣ ɥɟɝɤɨɫɭɝɥɢɧɢɫɬɨɣ ɩɨɱɜɟ ɛɵɥɚ ɫɥɟɞɭɸɳɚɹ. 
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ɪɇ – 5,13, ɫɨɞɟɪɠɚɧɢɟ ɝɭɦɭɫɚ – 1,92%, P2O5 – 471 ɢ K2O – 314 ɦɝ/ɤɝ ɩɨɱɜɵ, Ca – 1104, Mg – 

92, N-NO3 – 14,6 ɦɝ/ɤɝ ɩɨɱɜɵ; ɫɨɞɟɪɠɚɧɢɟ ȼ – 0,68 ɦɝ/ɤɝ ɩɨɱɜɵ, ɩɨɞɜɢɠɧɨɣ Cu – 2,8, Zn – 3,3 

ɢ Mn – 2,7 ɦɝ/ɤɝ ɩɨɱɜɵ. 

ɋɨɫɬɚɜ ɬɪɚɜɨɫɦɟɫɢ ( 2014-2016 ɝɝ.): ɡɥɚɤɨɜɚɹ ɬɪɚɜɨɫɦɟɫɶ: ɬɢɦɨɮɟɟɜɤɚ ɥɭɝɨɜɚɹ ȼɨɥɧɚ (4 ɤɝ, 
ɢɥɢ 8,0 ɦɥɧ/ɝɚ),  ɨɜɫɹɧɢɰɚ ɥɭɝɨɜɚɹ  Ɂɨɪɤɚ (6 ɤɝ, ɢɥɢ 3,0 ɦɥɧ/ɝɚ), ɮɟɫɬɭɥɨɥɢɭɦ ɦɨɪɮɨɬɢɩɚ 
ɨɜɫɹɧɢɰɵ ɉɭɧɹ (6,0 ɤɝ, ɢɥɢ 2,0 ɦɥɧ/ɝɚ), ɜɟɫ ɫɦɟɫɢ – 16 ɤɝ (13 ɦɥɧ/ɝɚ); ɛɨɛɨɜɨ-ɡɥɚɤɨɜɚɹ – ɤɥɟɜɟɪ 
ɥɭɝɨɜɨɣ əɧɬɚɪɧɵɣ (3  ɤɝ, ɢɥɢ 1,7 ɦɥɧ/ɝɚ),  ɥɸɰɟɪɧɚ Ȼɭɞɭɱɵɧɹ (8  ɤɝ, ɢɥɢ 4,0 ɦɥɧ/ɝɚ), ɨɜɫɹɧɢɰɚ 
ɥɭɝɨɜɚɹ Ɂɨɪɤɚ (6 ɤɝ, ɢɥɢ 3,0 ɦɥɧ/ɝɚ),  ɮɟɫɬɭɥɨɥɢɭɦ ɦɨɪɮɨɬɢɩɚ ɨɜɫɹɧɢɰɵ ɉɭɧɹ (10,0 ɤɝ, ɢɥɢ 3,3 
ɦɥɧ/ɝɚ), ɜɟɫ ɫɦɟɫɢ – 27 ɤɝ (12 ɦɥɧ/ɝɚ). Ʌɸɰɟɪɧɚ Ȼɭɞɭɱɵɧɹ ɜɵɫɟɜɚɥɢɫɶ ɜ ɤɨɥɢɱɟɫɬɜɟ 8-10 ɤɝ/ɝɚ ɢɥɢ 
4-5 ɦɥɧ. ɜɫɯɨɠɢɯ ɫɟɦɹɧ. ɉɨɤɪɨɜɧɚɹ ɤɭɥɶɬɭɪɚ ɜ ɨɩɵɬɚɯ (2014 ɝ.) – ɪɚɣɝɪɚɫ ɨɞɧɨɥɟɬɧɢɣ ɂɡɨɪɫɤɢɣ 
ɫ ɧɨɪɦɨɣ ɜɵɫɟɜɚ  10,0 ɦɥɧ. ɜɫɯɨɠɢɯ ɫɟɦɹɧ ɧɚ ɝɟɤɬɚɪ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɩɪɨɰɟɫɫɚ ɮɨɬɨɫɢɧɬɟɡɚ ɧɚ ɦɧɨɝɨɥɟɬɧɢɯ ɬɪɚɜɨɫɦɟɫɹɯ ɦɵ ɩɪɢɦɟɧɹɥɢ ɬɪɢ– 

ɨɩɬɢɱɟɫɤɢɯ ɦɟɬɨɞɚ: 1. ɢɡɦɟɪɟɧɢɟ ɞɢɧɚɦɢɤɢ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɯɥɨɪɨɮɢɥɥɚ CFD (Chlorophyll-

Fluoreszenz-Dynamik) ɢ 2.ɨɩɪɟɞɟɥɟɧɢɟ ɂɧɞɟɤɫɚ ɜɟɝɟɬɚɰɢɢ ɪɚɫɬɟɧɢɣ NDVI. 

 

1. DPCA – ɤɨɷɮɮɢɰɢɟɧɬ ɯɥɨɪɨɮɢɥɥɚ C*/% 

ȼ ɤɨɧɰɟ 90-ɯ ɝɨɬɨɜ ɞɥɹ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɪɚɫɬɟɧɢɣ ɫɬɚɥɢ ɩɪɢɦɟɧɹɬɶɫɹ ɞɢɝɢɬɚɥɶɧɵɟ 
ɮɨɬɨɚɩɩɚɪɚɬɵ [1]. DPCA - Digital-Photo-Chrom-

Analyse ɨɞɢɧ ɢɡ ɫɩɨɫɨɛɨɜ ɚɧɚɥɢɡɚ ɞɢɝɢɬɚɥɶɧɨɣ 
ɮɨɬɨɝɪɚɮɢɢ, ɩɪɢ ɤɨɬɨɪɨɦ ɥɢɫɬɨɜɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 
ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ  ɥɢɫɬɚ ɮɨɬɨɝɪɚɮɢɪɭɟɬɫɹ ɜɦɟɫɬɟ ɫ 
ɷɬɚɥɨɧɨɦ [2, 3]. 

ɋ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɩɪɨɞɭɤɬɚ ɫɬɪɨɹɬɫɹ ɝɢɫɬɨɝɪɚɦɦɵ ɜ ɤɪɚɫɧɨɦ ɢ 
ɫɢɧɟɦ ɫɩɟɤɬɪɟ ɞɥɹ ɥɢɫɬɚ ɢ ɷɬɚɥɨɧɚ ɨɬɞɟɥɶɧɨ. ɇɚ 
ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦ ɜɵɱɢɫɥɹɟɬɫɹ 
ɤɨɷɮɮɢɰɢɟɧɬ ɯɥɨɪɨɮɢɥɥɚ C*/%, ɤɨɬɨɪɵɣ 
ɨɩɢɫɵɜɚɟɬ ɚɛɫɨɪɛɰɢɸ ɫɜɟɬɚ ɱɟɪɟɡ ɯɥɨɪɨɮɢɥɥ ɢ 
ɩɪɨɩɨɪɰɢɨɧɚɥɟɧ ɤɨɧɰɟɧɬɪɚɰɢɢ ɯɥɨɪɨɮɢɥɥɚ 
(ɩɚɫɫɢɜɧɵɣ ɯɥɨɪɨɮɢɥɥ). 
ɉɨɤɚɡɚɬɟɥɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɯɥɨɪɨɮɢɥɥɚ  C*/% 

ɦɟɧɟɟ 20% ɝɨɜɨɪɢɬ ɨ ɦɚɥɨɦ ɟɝɨ ɤɨɥɢɱɟɫɬɜɟ, ɚ 
ɛɨɥɟɟ 80% – ɨ ɦɚɤɫɢɦɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ.  

Ɋɢɫ. 1: ɂɫɫɥɟɞɭɟɦɵɣ ɨɛɪɚɡɟɰ ɢ ɷɬɚɥɨɧ Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɤɚɦɟɪɚ 

ɩɨɫɥɟɞɧɟɝɨ ɩɨɤɨɥɟɧɢɹ CanonPowerShotSX10  

 

2. Ɏɥɨɪɚɬɟɫɬ – ɗɮɮɟɤɬ Кɚɭɬɫɤɨɝɨ - ɩɚɪɚɦɟɬɪɵ Кɚɭɬɫɤɨɝɨ: K1, K2, K3 

ȿɫɥɢ ɧɚ ɢɫɤɭɫɬɜɟɧɧɨ ɡɚɬɟɦɧёɧɧɭɸ ɜ ɬɟɱɟɧɢɢ ɧɟɤɨɬɨɪɨɝɨ ɜɪɟɦɟɧɢ ɥɢɫɬɨɜɭɸ ɩɨɜɟɪɯɧɨɫɬɶ 
(ɫɨɫɬɨɹɧɢɟ ɫɧɚ) ɩɨɞɚɬɶ ɫɜɟɬ, ɬɨ ɩɪɨɰɟɫɫ ɮɨɬɨɡɢɧɬɟɡɚ ɩɨɬɪɟɛɭɟɬ ɧɟɤɨɬɨɪɨɝɨ ɜɪɟɦɟɧɢ ɞɥɹ 
ɩɟɪɟɤɥɸɱɟɧɢɹ ɜ ɚɤɬɢɜɧɨɟ ɫɨɫɬɨɹɧɢɟ  (ɚɤɬɢɜɧɵɣ ɯɥɨɪɨɮɢɥɥ). ȼ ɷɬɨɬ ɩɟɪɢɨɞ  ɩɟɪɟɤɥɸɱɟɧɢɹ ɧɟ 
ɢɫɩɨɥɶɡɨɜɚɧɧɵɣ ɫɜɟɬ ɨɬɪɚɠɚɟɬɫɹ, ɬ.ɧ. ɮɥɭɨɪɟɫɰɟɧɰɢɹ ɯɥɨɪɨɮɢɥɥɚ – ɗɮɮɟɤɬ 
Ʉɚɭɬɫɤɨɝɨ.ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɮɥɭɨɪɨɫɰɟɧɰɢɢ ɢɦɟɟɬ ɨɩɪɟɞɟɥёɧɧɭɸ ɞɢɧɚɦɢɤɭ (CFD-Chlorophyll-

Fluoreszenz-Dynamik) [4,5]. 

ɋɪɚɜɧɟɧɢɟ ɝɪɚɮɢɤɨɜ ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɪɚɡɰɨɜ ɫ ɷɬɚɥɨɧɧɨɣ ɤɪɢɜɨɣ ɩɨɡɜɨɥɹɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 
ɪɚɫɫɱɢɬɚɬɶ ɉɨɬɟɧɰɢɚɥ ɮɨɬɨɫɢɧɬɟɡɚ PHS ɢ ɩɨɤɚɡɚɬɟɥɢ ɜɢɬɚɥɶɧɨɫɬɢ ɪɚɫɬɟɧɢɣ V1ɢ V2  [6,7]. 
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F0 

Fm 

Fst 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɢɦɟɧɹɥɫɹ ɩɪɢɛɨɪ Floratest, ɤɨɬɨɪɵɣ 
ɨɬɨɛɪɚɠɚɟɬ ɤɪɢɜɭɸ ɩɪɨɬɟɤɚɧɢɹ ɩɪɨɰɟɫɫɚ ɢ ɜɵɱɢɫɥɹɟɬ 
ɩɚɪɚɦɟɬɪɵ Ʉɚɭɬɫɤɨɝɨ [4]: 

K1 = (Fm - F0) / Fm ;  K2 = (Fm - Fst) / Fm ;  K3 = Fst / Fm. 

 

 

 

Ɋɢɫ. 2:  CFD- Chlorophyll-Fluoreszenz-Dynamik – Ⱦɢɧɚɦɢɤɚ ɮɥɭɨɪɟɫɰɟɧɰɢɢ хɥɨɪɨɮɢɥɥɚ 

 

3. GreenSeeker – ɂɧɞɟɤɫ ɜɟɝɟɬɚɰɢɢ ɪɚɫɬɟɧɢɣ: NDVI 

 
Ɂɟɥёɧɵɟ ɪɚɫɬɟɧɢɹ ɪɟɮɥɟɤɬɢɪɭɸɬ ɦɚɥɭɸ  ɱɚɫɬɶ ɤɪɚɫɧɨɝɨ ɫɜɟɬɨɜɨɝɨ ɫɩɟɤɬɪɚ (ɚɛɫɨɪɛɰɢɹ 

ɯɥɨɪɨɮɢɥɥɚ) ɢ ɡɧɚɱɢɬɟɥɶɧɭɸ  ɱɚɫɬɶ ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɫɜɟɬɚ (ɛɢɨɦɚɫɫɚ). Ɉɬɧɨɲɟɧɢɟ ɷɬɢɯ ɞɜɭɯ 
ɩɨɤɚɡɚɬɟɥɟɣ  NDVI = (RNIR-RR)/(RNIR+RR) ɟɫɬɶ ɩɪɹɦɨɣ ɩɨɤɚɡɚɬɟɥɶ ɝɭɫɬɨɬɵ ɥɢɫɬɶɟɜ (ɪɚɫɬɟɧɢɣ, 
ɩɨɫɟɜɨɜ). ɑɟɦ ɝɭɳɟ ɢ ɡɟɥɟɧɟɟ ɪɚɫɬɟɧɢɹ, ɬɟɦ ɛɨɥɶɲɟ ɩɨɤɚɡɚɬɟɥɶ NDVI. Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɩɪɢɦɟɧɹɥɫɹ ɩɪɢɛɨɪ „GreenSeeker“ [8]. 

ɉɨɤɚɡɚɬɟɥɢ NDVI ɥɟɠɚɬ ɜ ɩɪɟɞɟɥɚɯ 0,00 – 0,99.  

 

 

 

 

 

 

Ɋɢɫ. 3: ɉɪɢɛɨɪ GreenSeeker 

 

Ɉɬɛɨɪ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɛɪɚɡɰɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜ ɧɢɯ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɩɪɨɜɨɞɢɥɢɫɶ ɜ 2015 ɝ. (05.08.2015 ɝ. – ɩɨɫɥɟ ɭɛɨɪɤɢ ɜɬɨɪɨɝɨ ɭɤɨɫɚ ɬɪɚɜ) ɢ 2016 ɝ. – ɩɨɫɥɟ 
ɭɛɨɪɤɢ ɩɟɪɜɨɝɨ ɭɤɨɫɚ ɬɪɚɜɨɫɦɟɫɟɣ (09.06.2016 ɝ.) ɢ ɩɟɪɟɞ ɭɛɨɪɤɨɣ ɜɬɨɪɨɝɨ ɭɤɨɫɚ 
ɦɧɨɝɨɥɟɬɧɢɯ ɬɪɚɜɨɫɦɟɫɟɣ (06.07.2016 ɝ.). 

 

Рɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɇɚ ɞɟɪɧɨɜɨ-ɩɨɞɡɨɥɢɫɬɨɣ ɥɟɝɤɨɫɭɝɥɢɧɢɫɬɨɣ ɩɨɱɜɟ ɜ ɭɫɥɨɜɢɹɯ 2014 ɝ. (ȽɌɄ = 1,73) ɩɨɥɭɱɟɧɨ 

ɧɚ ɬɪɚɜɚɯ ɩɟɪɜɨɝɨ ɝɨɞɚ ɩɨ ɬɪɢ ɭɤɨɫɚ ɦɧɨɝɨɥɟɬɧɢɯ  ɡɥɚɤɨɜɵɯ, ɛɨɛɨɜɨ-ɡɥɚɤɨɜɵɯ ɬɪɚɜɨɫɦɟɫɟɣ ɢ 
ɥɸɰɟɪɧɵ, ɜ 2015 ɝ. (ȽɌɄ = 0,65) –  ɞɜɚ ɭɤɨɫɚ ɡɥɚɤɨɜɵɯ ɬɪɚɜɨɫɦɟɫɟɣ ɢ ɬɪɢ ɭɤɨɫɚ – ɛɨɛɨɜɨ-

ɡɥɚɤɨɜɵɯ ɬɪɚɜɨɫɦɟɫɟɣ ɢ ɥɸɰɟɪɧɵ. Ɂɚ 2016 ɝ. ɩɪɢɜɨɞɢɦ ɭɪɨɠɚɣɧɨɫɬɶ ɡɟɥɟɧɨɣ ɦɚɫɫɵ  ɡɚ ɩɟɪɜɵɣ ɢ 
ɜɬɨɪɨɣ ɭɤɨɫɵ.   

ɍɪɨɠɚɣɧɨɫɬɶ ɡɟɥɟɧɨɣ ɦɚɫɫɵ ɡɥɚɤɨɜɨɣ ɬɪɚɜɨɫɦɟɫɢ (80% ɜɥɚɠɧɨɫɬɢ) ɜ ɫɪɟɞɧɟɦ ɡɚ 2014-2016 

ɝɝ.  ɫɨɫɬɚɜɢɥɚ ɧɚ ɤɨɧɬɪɨɥɟ ɛɟɡ ɭɞɨɛɪɟɧɢɣ  – 147 ɰ/ɝɚ, ɜ ɮɨɧɨɜɨɦ ɜɚɪɢɚɧɬɟ (NP) – 171, ɧɚ ɫɦɟɫɢ 
ɫɬɚɧɞɚɪɬɧɵɯ ɬɭɤɨɜ – 279, ɠɢɞɤɢɯ ɚɡɨɬɧɨ-ɤɚɥɢɣɧɵɯ ɭɞɨɛɪɟɧɢɹɯ  – 302, ɤɨɦɩɥɟɤɫɧɵɯ ɫ ȼ, Cu, Zn 

– 363 ɰ/ɝɚ. ȼ ɫɪɟɞɧɟɦ ɡɚ ɬɪɢ ɝɨɞɚ ɩɪɢɛɚɜɤɚ ɡɟɥɟɧɨɣ ɦɚɫɫɵ  ɡɥɚɤɨɜɨɣ ɬɪɚɜɨɫɦɟɫɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɮɨɧɨɦ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɬɚɧɞɚɪɬɧɵɯ ɬɭɤɨɜ (ɜɚɪ. 3) ɫɨɫɬɚɜɢɥɚ 108 ɰ/ɝɚ, ɠɢɞɤɢɯ ɚɡɨɬɧɨ-

ɤɚɥɢɣɧɵɯ ɭɞɨɛɪɟɧɢɣ – 131 ɰ/ɝɚ (ɜɚɪ. 7), NPɄ ɫ ȼ, Cu, Zn – 192 ɰ/ɝɚ (ɜɚɪ. 9). ɉɪɢɛɚɜɤɚ ɨɬ 
ɩɪɢɦɟɧɟɧɢɹ ɠɢɞɤɢɯ ɚɡɨɬɧɨ-ɤɚɥɢɣɧɵɯ ɭɞɨɛɪɟɧɢɣ  ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ ɬɭɤɚɦɢ 
ɫɨɫɬɚɜɢɥɚ 23 ɰ/ɝɚ, Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɢɛɚɜɤɚ ɡɟɥɟɧɨɣ ɦɚɫɫɵ  (84 ɰ/ɝɚ) ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ 

ɫɬɚɧɞɚɪɬɧɵɦɢ ɬɭɤɚɦɢ ɩɨɥɭɱɟɧɚ ɜ ɜɚɪɢɚɧɬɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɞ ɩɟɪɜɵɟ ɭɤɨɫɵ ɬɪɚɜɨɫɦɟɫɟɣ 
NPɄ ɫ ȼ, Cu, Zn (ɬɚɛɥɢɰɚ 1). 

NDVI-ɩɨɤɚɡɚɬɟɥɶ 0 - 0,5 0,5 - 0,99 

ɋɨɫɬɨɹɧɢɟ 
ɪɚɫɬɟɧɢɣ 

ɫɥɚɛɵɟ ɫɢɥɶɧɵɟ 

ȼɢɬɚɥɢɬɟɬ ɧɚɪɭɲɟɧ ɨɩɬɢɦɚɥɶɧɵɣ 



Biotechnology for agriculture and environmental protection  
   

 

 
September 07

th
 - 10th, 2016 

Odessa, Ukraine 
185 

Ɍɚɛɥɢɰɚ 1.ɉɪɨɞɭɤɬɢɜɧɨɫɬɶ ɡɟɥɟɧɨɣ ɦɚɫɫɵ ɡɥɚɤɨɜɨɣ ɢ ɛɨɛɨɜɨ-ɡɥɚɤɨɜɨɣ ɬɪɚɜɨɫɦɟɫɢ, 
ɥɸɰɟɪɧɵ ɩɪɢ ɜɨɡɞɟɥɵɜɚɧɢɢ ɧɚ ɞɟɪɧɨɜɨ-ɩɨɞɡɨɥɢɫɬɨɣ ɥɟɝɤɨɫɭɝɥɢɧɢɫɬɨɣ ɩɨɱɜɟ, 2014-16 ɝɝ. 

ȼɚɪɢɚɧɬɵ 

ɍɪɨɠɚɣɧɨɫɬɶ (80% ɜɥɚɠɧɨɫɬɢ), ɰ/ɝɚ 

2014 г. 
2015 

г. 

2016 ɝ.  ɜ 
ɫɪɟɞ
ɧɟɦ 

ɡɚ 3 
ɝɨɞɚ 

ɩɪɢ-

ɛɚɜ-

ɤɚ ɤ 
ɮɨ-

ɧɭ 

ɩɟɪ-

ɜɵɣ 
ɭɤɨɫ 

ɜɬɨ-

ɪɨɣ 
ɭɤɨɫ 

Ɂɥɚɤɨɜɚɹ ɬɪɚɜɨɫɦɟɫɶ (2014 ɝ. – ɩɨɥɭɱɟɧɨ 2 ɭɤɨɫɚ, 2015 ɝ. – 3 ɭɤɨɫɚ, 2016 ɝ. – 2 ɭɤɨɫɚ ɬɪɚɜ) 
1. Ʉɨɧɬɪɨɥɶ  ɛɟɡ ɭɞɨɛɪɟɧɢɣ 167 121 109 44 147 – 

2.  N10Ɋ38 (ɮɨɧ) 188 153 121 50 171 – 

3. N45P38K54 (ɩɨɞ ɩɟɪɜɵɣ ɭɤɨɫ)  + N45Ʉ54 

(ɩɨɞ ɜɬɨɪɨɣ ɭɤɨɫ) – ɫɬɚɧɞɚɪɬɧɵɟ ɬɭɤɢ 
307 291 155 83 279 108 

7. N45K54 (ɠɢɞɤɨɟN10Ʉ12) + P38 (ɩɨɞ ɩɟɪɜɵɣ 
ɭɤɨɫ)  + N45Ʉ54  (ɠɢɞɤɨɟ N10Ʉ12) – ɩɨɞ 
ɜɬɨɪɨɣ ɭɤɨɫ (ɤɚɪɛɚɦɢɞ, ɯɥɨɪɢɫɬɵɣ ɤɚɥɢɣ) 

320 308 179 99 302 131 

9. N45P38K54 ɫ B,  Cu,  Zn  (ɩɨɞ ɩɟɪɜɵɣ 
ɭɤɨɫ) + N45Ʉ54 – ɩɨɞ ɜɬɨɪɨɣ ɭɤɨɫ 
(ɤɚɪɛɚɦɢɞ, ɯɥɨɪɢɫɬɵɣ ɤɚɥɢɣ) 

389 395 175 129 363 192 

ɇɋɊ
05

 9,1 8,0 10,3 5,3 8,4 – 

Ȼɨɛɨɜɨ-ɡɥɚɤɨɜɚɹ ɬɪɚɜɨɫɦɟɫɶ (2014 ɝ. – ɩɨɥɭɱɟɧɨ 3 ɭɤɨɫɚ, 2015 ɝ. – 3 ɭɤɨɫɚ,  
2016 ɝ. – 2 ɭɤɨɫɚ ɬɪɚɜ) 

1. Ʉɨɧɬɪɨɥɶ  ɛɟɡ ɭɞɨɛɪɟɧɢɣ 199 411 203 117 310 – 

2.  N12Ɋ47 (ɮɨɧ) 279 541 254 131 402 – 

3. N25Ɋ47Ʉ30 (ɩɨɞ ɩɟɪɜɵɣ ɭɤɨɫ)  + N25Ʉ30 

(ɩɨɞ ɜɬɨɪɨɣ ɭɤɨɫ) – ɫɬɚɧɞɚɪɬɧɵɟ ɬɭɤɢ 
327 620 294 150 464 62 

7. N25Ʉ30 (ɠɢɞɤɨɟ N10Ʉ12) + Ɋ47 (ɩɨɞ 
ɩɟɪɜɵɣ ɭɤɨɫ)  + N25Ʉ30  (ɠɢɞɤɨɟ N10Ʉ12) – 

ɩɨɞ ɜɬɨɪɨɣ ɭɤɨɫ 

339 670 351 157 506 104 

9. N25Ɋ47Ʉ30  ɫ B ɢ Ɇɨ (ɩɨɞ ɩɟɪɜɵɣ ɭɤɨɫ) +  
N25Ʉ30 – ɩɨɞ ɜɬɨɪɨɣ ɭɤɨɫ (ɤɚɪɛɚɦɢɞ, 
ɯɥɨɪɢɫɬɵɣ ɤɚɥɢɣ) 

396 646 348 160 517 115 

ɇɋɊ05 9,0 14,3 17,4 8,2 12,8  

Ʌɸɰɟɪɧɚ (ɜ 2014 ɢ 2015 ɝɝ. ɩɨɥɭɱɟɧɨ ɩɨ  3 ɭɤɨɫɚ, 2016 ɝ. – 2 ɭɤɨɫɚ) 
1. Ʉɨɧɬɪɨɥɶ  ɛɟɡ ɭɞɨɛɪɟɧɢɣ 130 365 286 163 315 – 

2.  N13Ɋ50 (ɮɨɧ) 162 489 332 188 390 – 

4. N25Ɋ50Ʉ107 ɫ B ɢ Ɇɨ (ɩɨɞ ɩɟɪɜɵɣ ɭɤɨɫ)  
+ N15Ʉ18 (ɩɨɞ ɜɬɨɪɨɣ ɭɤɨɫ – ɤɚɪɛɚɦɢɞ, 
ɯɥɨɪɢɫɬɵɣ ɤɚɥɢɣ) 

170 580 373 229 451 61 

6. N25Ɋ50Ʉ107 ɫ B ɢ Ɇɨ (ɩɨɞ ɩɟɪɜɵɣ ɭɤɨɫ)  
+ N15Ʉ18 (ɠɢɞɤɢɟ ɚɡɨɬɧɨ-ɤɚɥɢɣɧɵɟ, 
N10Ʉ12) – ɩɨɞ ɜɬɨɪɨɣ ɭɤɨɫ 

187 635 364 269 485 95 

ɇɋɊ
05

 4,9 13,4 22,4 11,3 14,4  
 

Ⱦɢɧɚɦɢɤɚ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɯɥɨɪɨɮɢɥɥɚ (CFD) ɢ ɂɧɞɟɤɫ ɜɟɝɟɬɚɰɢɢ ɪɚɫɬɟɧɢɣ (NDVI) ɧɚ 
ɢɡɭɱɚɟɦɵɯ ɤɭɥɶɬɭɪɚɯ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫ. 4-12. 

ɂɡɦɟɪɟɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɩɪɢɛɨɪɨɦ Floratest ɢ GreenSeeker.  

Ɇɟɫɬɨ: ɈȺɈ «Ƚɚɫɬɟɥɥɨɜɫɤɨɟ» ɆɢɧɫɤɨɝɨɪɚɣɨɧɚɆɢɧɫɤɨɣɨɛɥɚɫɬɢ 
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Ɂɥɚɤɨɜɵɟ ɬɪɚɜɨɫɦɟɫɢ 

 
Ɋɢɫ. 4, 5: Ʉɭɥɶɬɭɪɚ ɡɥɚɤɨɜɚɹ ɬɪɚɜɨɫɦɟɫɶ ɬɪɟɬɶɟɝɨ ɝɨɞɚ. 
 

 
Ɋɢɫ.  6: Ʉɭɥɶɬɭɪɚ ɡɥɚɤɨɜɚɹ ɬɪɚɜɨɫɦɟɫɶ ɬɪɟɬɶɟɝɨ ɝɨɞɚ. 
ɂɡɦɟɪɟɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɩɨɫɥɟ ɭɛɨɪɤɢ 1-ɝɨ ɭɤɨɫɚ – 09.06.2016 ɢ ɩɟɪɟɞ ɭɛɨɪɤɨɣ 2-ɝɨ ɭɤɨɫɚ – 

06.07.2016. 

ȼɚɪɢɚɧɬɵ ɭɞɨɛɪɟɧɢɣ:  
ȼɚɪ.1: Ʉɨɧɬɪɨɥɶ  
ȼɚɪ.2:  N10Ɋ38 – ɮɨɧ 

ȼɚɪ.3:  N45P38K54(ɩɨɞ ɩɟɪɜɵɣ ɭɤɨɫ)  + N45Ʉ54 (ɩɨɞ ɜɬɨɪɨɣ ɭɤɨɫ) – ɫɬɚɧɞɚɪɬɧɵɟ ɭɞɨɛɪɟɧɢɹ 

ȼɚɪ.7:  N45K54 (ɠɢɞɤɨɟN10Ʉ12) + P38 (ɩɨɞ ɩɟɪɜɵɣ ɭɤɨɫ)  + N45Ʉ54  (ɠɢɞɤɨɟ N10Ʉ12) – ɩɨɞ ɜɬɨɪɨɣ 
ɭɤɨɫ ɫɬɚɧɞɚɪɬɧɵɟ ɭɞɨɛɪɟɧɢɹ 

ȼɚɪ.9:  N45P38K54 ɫ B,  Cu, Zn  (ɩɨɞ ɩɟɪɜɵɣ ɭɤɨɫ) + N45Ʉ54 (ɩɨɞ ɜɬɨɪɨɣ ɭɤɨɫ, ɫɬɚɧɞɚɪɬɧ.ɭɞɨɛɪɟɧɢɹ) 
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Ȼɨɛɨɜɨ-ɡɥɚɤɨɜɵɟ ɬɪɚɜɨɫɦɟɫɢ (ɤɥɟɜɟɪ) 

 
Ɋɢɫ. 7, 8: Ʉɭɥɶɬɭɪɚ-ɛɨɛɨɜɨ-ɡɥɚɤɨɜɵɟ ɬɪɚɜɨɫɦɟɫɢ (ɤɥɟɜɟɪ) 

 
Ɋɢɫ. 9 : Ʉɭɥɶɬɭɪɚ-ɛɨɛɨɜɨ-ɡɥɚɤɨɜɵɟ ɬɪɚɜɨɫɦɟɫɢ (ɤɥɟɜɟɪ) 
ɂɡɦɟɪɟɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɩɨɫɥɟ ɭɛɨɪɤɢ 1-ɝɨ ɭɤɨɫɚ – 09.06.2016 ɢ ɩɟɪɟɞ ɭɛɨɪɤɨɣ 2-ɝɨ ɭɤɨɫɚ– 

06.07.2016;  

ȼɚɪɢɚɧɬɵ ɭɞɨɛɪɟɧɢɣ:  
ȼɚɪ.1: Ʉɨɧɬɪɨɥɶ ɛɟɡ ɭɞɨɛɪɟɧɢɣ 

ȼɚɪ.2:  N12Ɋ47 – ɮɨɧ 

ȼɚɪ.3:  N25Ɋ47Ʉ30 (ɩɨɞ ɩɟɪɜɵɣ ɭɤɨɫ)  + N25Ʉ30 (ɩɨɞ ɜɬɨɪɨɣ ɭɤɨɫ) – ɫɬɚɧɞɚɪɬɧɵɟ ɭɞɨɛɪɟɧɢɹ 

ȼɚɪ.7:  N25Ʉ30 (ɠɢɞɤɨɟ N10Ʉ12) + Ɋ47 (ɩɨɞ ɩɟɪɜɵɣ ɭɤɨɫ)  + N25Ʉ30  (ɠɢɞɤɨɟ N10Ʉ12) – ɩɨɞ ɜɬɨɪɨɣ 
ɭɤɨɫɫɬɚɧɞɚɪɬɧɵɟ ɭɞɨɛɪɟɧɢɹ 

ȼɚɪ.9:  N25Ɋ47Ʉ30  ɫ B ɢ Ɇɨ (ɩɨɞ ɩɟɪɜɵɣ ɭɤɨɫ) +  N25Ʉ30 (ɩɨɞ ɜɬɨɪɨɣ ɭɤɨɫ, ɫɬɚɧɞɚɪɬɧɵɟ) 
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Ʌɸɰɟɪɧɚ 

 
Ɋɢɫ. 10, 11:Ʉɭɥɶɬɭɪɚ – Ʌɸɰɟɪɧɚ 

 
Ɋɢɫ.12: Ʉɭɥɶɬɭɪɚ – Ʌɸɰɟɪɧɚ 

ɂɡɦɟɪɟɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɩɨɫɥɟ ɭɛɨɪɤɢ 1-ɝɨ ɭɤɨɫɚ – 09.06.2016 ɢ ɩɟɪɟɞ ɭɛɨɪɤɨɣ 2-ɝɨ ɭɤɨɫɚ  – 

06.07.2016; 

ɉɪɢɦɟɱɚɧɢɟ: ɂɡɦɟɪɟɧɢɹ CFD ɩɪɨɜɨɞɢɥɢɫɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɩɨɥɟ. Ɍɨɥɶɤɨ ɩɪɨɛɚ ɜɚɪɢɚɧɬɚ 

6 ɢɡɦɟɪɹɥɚɫɶ ɱɟɪɟɡ 45 ɦɢɧ ɩɨɫɥɟ ɫɛɨɪɚ ɦɚɬɟɪɢɚɥɚ. 
ȼɚɪɢɚɧɬɵ ɭɞɨɛɪɟɧɢɣ:  
ȼɚɪ.1: Ʉɨɧɬɪɨɥɶ ɛɟɡ ɭɞɨɛɪɟɧɢɣ 

ȼɚɪ.2:N13Ɋ50 – ɮɨɧ 

ȼɚɪ.4:N25Ɋ50Ʉ107 ɫ B ɢ Ɇɨ (ɩɨɞ ɩɟɪɜɵɣ ɭɤɨɫ)  + N15Ʉ18 (ɩɨɞ ɜɬɨɪɨɣ ɭɤɨɫ) – ɫɬɚɧɞɚɪɬɧ. ɭɞɨɛɪɟɧɢɹ 

ȼɚɪ.6:N25Ɋ50Ʉ107 ɫB ɢ Ɇɨ (ɩɨɞ ɩɟɪɜɵɣ ɭɤɨɫ)  + N15Ʉ18 (ɠɢɞɤɢɟ ɚɡɨɬɧɨ-ɤɚɥɢɣɧɵɟ, (N10Ʉ12) – 

ɩɨɞ ɜɬɨɪɨɣ ɭɤɨɫ) 
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ɇɚ ɪɢɫɭɧɤɟ 6 ɧɚɝɥɹɞɧɨ ɜɢɞɧɨ, ɱɬɨ ɩɨɫɥɟ ɭɛɨɪɤɢ 1-ɝɨ ɭɤɨɫɚ ɦɧɨɝɨɥɟɬɧɢɯ ɡɥɚɤɨɜɵɯ 
ɬɪɚɜɨɫɦɟɫɟɣ ɢɧɞɟɤɫ ɜɟɝɟɬɚɰɢɢ ɪɚɫɬɟɧɢɣ NDVI (09.06.2016 ɝ.) ɧɚɯɨɞɢɥɫɹ ɜ ɩɪɟɞɟɥɚɯ 0,3-0,4, ɱɬɨ 
ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɥɨ ɨ ɫɥɚɛɨɦ ɫɨɫɬɨɹɧɢɢ ɪɚɫɬɟɧɢɣ. ɉɟɪɟɞ ɭɛɨɪɤɨɣ ɜɬɨɪɨɝɨ ɭɤɨɫɚ (06.07.2016 ɝ.) 
ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ (0,5-0,74) ɢ ɪɚɫɬɟɧɢɹ ɧɚɯɨɞɢɥɢɫɶ ɜ ɯɨɪɨɲɟɦ ɫɨɫɬɨɹɧɢɢ. ɉɪɢ 
ɷɬɨɦ  ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ NDVI ɛɵɥ ɜ ɜɚɪɢɚɧɬɟ ɫ ɤɨɦɩɥɟɤɫɧɵɦ N45P38K54 ɫ B, Cu, Zn  

(ɩɨɞ ɩɟɪɜɵɣ ɭɤɨɫ) + N45Ʉ54 – ɩɨɞ ɜɬɨɪɨɣ ɭɤɨɫ (ɤɚɪɛɚɦɢɞ, ɯɥɨɪɢɫɬɵɣ ɤɚɥɢɣ), ɱɬɨ ɫɨɝɥɚɫɭɟɬɫɹ 
ɢ ɫ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶɸ ɬɪɚɜ ɜ ɷɬɨɦ ɜɚɪɢɚɧɬɟ. 

ɍɪɨɠɚɣɧɨɫɬɶ ɡɟɥɟɧɨɣ ɦɚɫɫɵ ɛɨɛɨɜɨ-ɡɥɚɤɨɜɵɯ ɬɪɚɜɨɫɦɟɫɟɣ ɜ ɫɪɟɞɧɟɦ ɡɚ ɬɪɢ ɝɨɞɚ ɫɨɫɬɚɜɢɥɚ 
ɧɚ ɤɨɧɬɪɨɥɟ  310 ɰ/ɝɚ, ɜ ɮɨɧɨɜɨɦ ɜɚɪɢɚɧɬɟ  ɛɵɥɚ ɧɚ ɭɪɨɜɧɟ 402, ɫɦɟɫɢ ɫɬɚɧɞɚɪɬɧɵɯ ɭɞɨɛɪɟɧɢɣ – 

464, ɠɢɞɤɢɯ ɚɡɨɬɧɨ-ɤɚɥɢɣɧɵɯ ɭɞɨɛɪɟɧɢɣ – 506 ɰ/ɝɚ, ɤɨɦɩɥɟɤɫɧɵɯ NɊɄ ɫ B ɢ Ɇɨ  – 517 ɰ/ɝɚ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɭɪɨɠɚɣɧɨɫɬɶ ɡɟɥɟɧɨɣ ɦɚɫɫɵ ɛɨɛɨɜɨ-ɡɥɚɤɨɜɵɯ ɬɪɚɜɨɫɦɟɫɟɣ ɛɵɥɚ ɜ 1,4-2,4 

ɪɚɡɚ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɚɪɢɚɧɬɨɜ ɨɩɵɬɚ) ɜɵɲɟ, ɱɟɦ ɡɥɚɤɨɜɵɯ ɬɪɚɜɨɫɦɟɫɟɣ. ɉɪɢɛɚɜɤɚ ɡɟɥɟɧɨɣ 
ɦɚɫɫɵ ɛɨɛɨɜɨ-ɡɥɚɤɨɜɨɣ ɬɪɚɜɨɫɦɟɫɢ ɤ ɮɨɧɭ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɬɚɧɞɚɪɬɧɵɯ ɬɭɤɨɜ ɫɨɫɬɚɜɢɥɚ 62 
ɰ/ɝɚ, ɠɢɞɤɢɯ ɚɡɨɬɧɨ-ɤɚɥɢɣɧɵɯ ɭɞɨɛɪɟɧɢɣ – 104 ɰ/ɝɚ, NPɄ ɫ ȼ, Ɇɨ – 115 ɰ/ɝɚ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ 
ɠɢɞɤɢɯ ɚɡɨɬɧɨ-ɤɚɥɢɣɧɵɯ ɭɞɨɛɪɟɧɢɣ ɛɵɥɚ ɩɪɢɦɟɪɧɨ ɧɚ ɭɪɨɜɧɟ ɤɨɦɩɥɟɤɫɧɵɯ ɭɞɨɛɪɟɧɢɣ (506 ɢ 
517 ɰ/ɝɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ), ɫ ɩɪɢɛɚɜɤɨɣ ɤ ɫɬɚɧɞɚɪɬɧɵɦ ɬɭɤɚɦ ɜ ɪɚɡɦɟɪɟ 42-53 ɰ/ɝɚ (ɬɚɛɥɢɰɚ 1). 

ɉɨɫɥɟ ɭɛɨɪɤɢ 1-ɝɨ ɭɤɨɫɚ ɦɧɨɝɨɥɟɬɧɢɯ ɛɨɛɨɜɨ-ɡɥɚɤɨɜɵɯ ɬɪɚɜɨɫɦɟɫɟɣ ɢɧɞɟɤɫ ɜɟɝɟɬɚɰɢɢ 
ɪɚɫɬɟɧɢɣ NDVI (09.06.2016 ɝ.) ɧɚɯɨɞɢɥɫɹ ɜ ɩɪɟɞɟɥɚɯ 0,3-0,4, ɬ.ɟ. ɧɚ ɭɪɨɜɧɟ ɡɥɚɤɨɜɨɣ ɬɪɚɜɨɫɦɟɫɢ. 
ɉɟɪɟɞ ɭɛɨɪɤɨɣ ɜɬɨɪɨɝɨ ɭɤɨɫɚ (06.07.2016 ɝ.) ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɛɵɥ ɧɚ ɤɥɟɜɟɪɟ  ɛɨɥɟɟ ɜɵɫɨɤɢɦ (0,7-

0,8) ɜɨ ɜɫɟɯ ɜɚɪɢɚɧɬɚɯ, ɱɟɦ ɧɚ ɡɥɚɤɨɜɨɣ ɬɪɚɜɨɫɦɟɫɢ (ɪɢɫ. 9).  
ɍɪɨɠɚɣɧɨɫɬɶ ɡɟɥɟɧɨɣ ɦɚɫɫɵ ɥɸɰɟɪɧɵ ɜɨ ɜɬɨɪɨɣ ɢ ɬɪɟɬɢɣ ɝɨɞ ɛɵɥɚ ɜɵɫɨɤɨɣ ɢ ɜ ɫɪɟɞɧɟɦ ɡɚ 

ɬɪɢ ɝɨɞɚ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɨɫɬɚɜɢɥɚ ɧɚ ɤɨɧɬɪɨɥɟ ɛɟɡ ɭɞɨɛɪɟɧɢɣ  – 315 ɰ/ɝɚ, ɜ ɮɨɧɨɜɨɦ ɜɚɪɢɚɧɬɟ – 

390, ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ ɬɭɤɚɦɢ – 451, ɫ ɧɨɜɵɦɢ ɮɨɪɦɚɦɢ ɤɨɦɩɥɟɤɫɧɵɯ ɭɞɨɛɪɟɧɢɣ ɫ ȼ ɢ Ɇɨ  – 485 

ɰ/ɝɚ. ɉɪɢɛɚɜɤɚ ɨɬ ɩɪɢɦɟɧɟɧɢɹ ɫɬɚɧɞɚɪɬɧɵɯ ɢ ɧɨɜɵɯ ɮɨɪɦ ɤɨɦɩɥɟɤɫɧɵɯ ɭɞɨɛɪɟɧɢɣ ɫ 
ɦɢɤɪɨɷɥɟɦɟɧɬɚɦɢ ɫɨɫɬɚɜɢɥɚ 61-95 ɰ/ɝɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɮɨɧɨɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɬ ɧɨɜɵɯ ɮɨɪɦ 
ɤɨɦɩɥɟɤɫɧɵɯ ɭɞɨɛɪɟɧɢɣ 34 ɰ/ɝɚ. 

ɉɨɤɚɡɚɬɟɥɶ ɮɥɭɨɪɟɫɰɟɧɫɢɢ-ɯɥɨɪɨɮɢɥɥɚ ɧɚ ɥɸɰɟɪɧɟ ɩɨɫɥɟ ɭɛɨɪɤɢ ɩɟɪɜɨɝɨ ɭɤɨɫɚ ɛɵɥ ɛɥɢɡɨɤ 
ɤ ɤɥɟɜɟɪɭ, ɚ  ɩɟɪɟɞ ɭɛɨɪɤɨɣ ɜɬɨɪɨɝɨ ɭɤɨɫɚ – ɧɟɫɤɨɥɶɤɨ ɧɢɠɟ ɤɥɟɜɟɪɚ (ɪɢɫ. 7,8 ɢ 10,11). ɑɬɨ 
ɤɚɫɚɟɬɫɹ ɩɨɤɚɡɚɬɟɥɹ NDVI, ɬɨ ɧɚ ɥɸɰɟɪɧɟ ɨɧ ɛɵɥ ɩɨɫɥɟ ɩɟɪɜɨɝɨ ɭɤɨɫɚ ɧɚ ɭɪɨɜɧɟ 0,4-0,5 ɢ, 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ, ɜɵɲɟ ɧɚ ɤɨɧɬɪɨɥɟ ɛɟɡ ɭɞɨɛɪɟɧɢɣ ɢ ɮɨɧɨɜɨɦ ɜɚɪɢɚɧɬɟ. ɉɟɪɟɞ ɭɛɨɪɤɨɣ 
ɜɬɨɪɨɝɨ ɭɤɨɫɚ  ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɫɨɫɬɚɜɢɥ (0,7-0,8), ɬ.ɟ. ɛɵɥ ɧɚ ɭɪɨɜɧɟ ɤɥɟɜɟɪɚ (ɪɢɫ. 9 ɢ 12).  

 

Ɂɚɤɥɸɱɟɧɢɟ 
ȼɵɲɟ ɨɩɢɫɚɧɧɵɟ ɦɟɬɨɞɢɤɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɚɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɮɨɬɨɫɢɧɬɟɡɚ ɞɚɸɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɢɫɚɬɶ ɞɢɧɚɦɢɤɭ ɪɚɡɜɢɬɢɹ ɪɚɫɬɟɧɢɣ ɢ ɜɥɢɹɧɢɟ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ ɭɞɨɛɪɟɧɢɹ. 

ȼ ɩɟɪɢɨɞ ɩɨɫɥɟ 1-ɝɨ ɭɤɨɫɚ – 09.06.2016 ɢ ɩɟɪɟɞ 2-ɵɦ ɭɤɨɫɨɦ 06.07.2016 ɢɧɞɟɤɫ ɜɟɝɟɬɚɰɢɢ 
ɪɚɫɬɟɧɢɣ NDVI ɩɨɤɚɡɵɜɚɟɬ ɛɨɥɟɟ ɭɫɬɨɣɱɢɜɭɸ ɞɢɧɚɦɢɤɭ ɢ ɞɚёɬ ɛɨɥɟɟ ɫɬɚɛɢɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ, 
ɬ.ɤ. ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɛɨɥɶɲɟɝɨ ɱɢɫɥɚ ɪɚɫɬɟɧɢɣ (ɛɨɥɶɲɚɹ ɩɥɨɳɚɞɶ). 

ɉɨɤɚɡɚɬɟɥɶ CFD ɛɨɥɟɟ ɱɭɫɬɜɢɬɟɥɶɧɵɣ ɢ ɨɩɢɫɵɜɚɟɬ ɫɨɫɬɨɹɧɢɟ ɨɬɞɟɥɶɧɨɝɨ ɪɚɫɬɟɧɢɹ, 
ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ ɧɚ ɦɨɦɟɧɬ ɢɡɦɟɪɟɧɢɹ ɧɚɯɨɞɢɬɶɫɹ ɜ ɫɬɪɟɫɫɨɜɨɣ ɫɢɬɭɚɰɢɢ (ɜɨɞɚ, 
ɬɟɦɩɟɪɚɬɭɪɚ) ɢ ɧɟ ɬɚɤ ɫɢɥɶɧɨ ɡɚɜɢɫɢɬ ɨɬ ɞɥɢɬɟɥɶɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ  ɪɚɫɬɟɧɢɹ ɷɥɟɦɟɧɬɚɦɢ 
ɩɢɬɚɧɢɹ. Ʉɨɦɛɢɧɚɰɢɹ ɷɬɢɯ ɞɜɭɯ ɦɟɬɨɞɢɤ ɩɨɡɜɨɥɹɟɬ ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɨɩɪɟɞɟɥɢɬɶ ɷɬɚɥɨɧɧɵɟ 
ɩɨɤɚɡɚɬɟɥɢ, ɩɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɪɚɫɬɟɧɢɣ. 

ɉɪɢɜɟɞɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɜɵɫɨɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɞɟɪɧɨɜɨ-ɩɨɞɡɨɥɢɫɬɵɯ 
ɫɭɝɥɢɧɢɫɬɵɯ ɩɨɱɜ ɩɪɢ ɜɨɡɞɟɥɵɜɚɧɢɢ ɦɧɨɝɨɥɟɬɧɢɯ ɡɥɚɤɨɜɵɯ, ɛɨɛɨɜɨ-ɡɥɚɤɨɜɵɯ ɬɪɚɜɨɫɦɟɫɟɣ ɢ 
ɥɸɰɟɪɧɵ. ɉɪɨɞɭɤɬɢɜɧɨɫɬɶ ɦɧɨɝɨɥɟɬɧɢɯ ɬɪɚɜɨɫɦɟɫɟɣ ɧɚ ɞɟɪɧɨɜɨ-ɩɨɞɡɨɥɢɫɬɵɯ 
ɪɵɯɥɨɫɭɩɟɫɱɚɧɵɯ ɩɨɱɜɚɯ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ ɢ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɣ, ɱɬɨ ɩɪɢ  
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɹɯ (ɜ ɫɥɚɛɨɡɚɫɭɲɥɢɜɵɟ ɢ ɡɚɫɭɲɥɢɜɵɟ ɝɨɞɵ) ɧɟ ɩɨɡɜɨɥɹɟɬ 
ɩɨɥɭɱɚɬɶ ɩɨ ɞɜɚ-ɬɪɢ ɭɤɨɫɚ ɦɧɨɝɨɥɟɬɧɢɯ ɬɪɚɜɨɫɦɟɫɟɣ.   
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Ɍɚɛɥɢɰɚ 2. Ⱥɤɬɢɜɧɨɫɬɶ ɮɨɬɨɫɢɧɬɟɡɚ – ɫɜɨɞɧɚɹ ɬɚɛɥɢɰɚ 

  ɂɧɞɟɤɫ ɜɟɝɟɬɚɰɢɢ ɪɚɫɬɟɧɢɣ (ІDVI) Ɇɚɤɫɢɦɭɦ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɯɥɨɪɨɮɢɥɥɚ  
  Ɂɥɚɤɨɜɚɹ ɬɪɚɜɵ  Ɂɥɚɤɨɜɚɹ ɬɪɚɜɵ  

 09.06.2016 06.07.2016 Ⱦɢɧɚɦɢɤɚ % 09.06.2016 06.07.2016 Ⱦɢɧɚɦɢɤɚ% 

ȼɚɪ.1 0,295 0,51 73 1104 848 -23 

ȼɚɪ.2 0,325 0,52 60 784 1088 39 

ȼɚɪ.3 0,38 0,66 74 656 1056 61 

ȼɚɪ.7 0,36 0,67 86 1104 1200 9 

ȼɚɪ.9 0,33 0,73 121 624 736 18 

  Ȼɨɛɨɜɨ-ɡɥɚɤɨɜɚɹ  ɬɪɚɜɨɫɦɟɫɶ Ȼɨɛɨɜɨ-ɡɥɚɤɨɜɚɹ  ɬɪɚɜɨɫɦɟɫɶ 

  09.06.2016 06.07.2016 Ⱦɢɧɚɦɢɤɚ % 09.06.2016 06.07.2016 Ⱦɢɧɚɦɢɤɚ % 

ȼɚɪ.1 0,305 0,78 156 832 1904 129 

ȼɚɪ.2 0,388 0,78 101 1040 1440 38 

ȼɚɪ.3 0,368 0,79 115 1168 1424 22 

ȼɚɪ.7 0,333 0,79 137 848 1408 66 

ȼɚɪ.9 0,36 0,78 117 1104 1472 33 

  Ʌɸɰɟɪɧɚ Ʌɸɰɟɪɧɚ 

  09.06.2016 06.07.2016 Ⱦɢɧɚɦɢɤɚ % 09.06.2016 06.07.2016 Ⱦɢɧɚɦɢɤɚ % 

ȼɚɪ.1 0,52 0,79 52 1120 1392 24 

ȼɚɪ.2 0,545 0,79 45 1104 1408 28 

ȼɚɪ.4 0,505 0,8 58 1248 1360 9 

ȼɚɪ.6 0,425 0,81 91 1200 1387 16 
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ɉɥɨɬɧɢɤɨɜɚ Ɍ. ȼ.1, ɋɚɥɨɦɚɬɢɧ ȼ. Ⱥ.1, ɏɭɪɲɤɚɣɧɟɧ Ɍ. ȼ.2, Кɭɱɢɧ Ⱥ. ȼ.2 

1ȼɫɟɪɨɫɫɢɣɫɤɢɣ ɇɂɂ ɬɚɛɚɤɚ, ɦɚɯɨɪɤɢ ɢ ɬɚɛɚɱɧɵɯ ɢɡɞɟɥɢɣ, Ʉɪɚɫɧɨɞɚɪ, Ɋɨɫɫɢɹ 
2ɂɧɫɬɢɬɭɬ ɯɢɦɢɢ Ʉɨɦɢ ɇɐ ɍɪɈ ɊȺɇ, ɋɵɤɬɵɜɤɚɪ, Ɋɨɫɫɢɹ 

 

ɎɈРɆɂРɈȼȺɇɂȿ ɉРɈȾɍКɌɂȼɇɈɋɌɂ ɌȺȻȺКȺ ɉРɂ ɉРɂɆȿɇȿɇɂɂ 
ɉРɂРɈȾɇɈȽɈ ɋɌɂɆɍɅəɌɈРȺ РɈɋɌȺ ȼɗРȼȺ 

 
It has been found that soaking of seeds before sowing and spraying the seedlings with 0,01 % water 

solution of growth stimulator in stages of cotyledon and ready for transplanting leads to improving 

of seedling quality, increasing of tobacco growth rate, leaf area and finally tobacco productivity by 

3,5 c/ha (10%). 

 

ȼɨɡɞɟɥɵɜɚɧɢɟ ɬɚɛɚɤɚ – ɬɪɭɞɨɟɦɤɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ, ɧɚɱɢɧɚɸɳɢɣɫɹ ɫ 
ɜɵɪɚɳɢɜɚɧɢɹ ɪɚɫɫɚɞɵ – ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɩɟɪɢɨɞɚ ɜɫɟɣ ɬɟɯɧɨɥɨɝɢɢ, ɜɚɠɧɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɢɯ ɭɪɨɠɚɟɜ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɬɚɛɚɤɚ. ȼ ɨɫɧɨɜɧɨɦ ɜɵɝɨɧɤɚ 
ɪɚɫɬɟɧɢɣ ɩɪɨɯɨɞɢɬ ɜ ɧɟɨɛɨɝɪɟɜɚɟɦɵɯ ɩɚɪɧɢɤɚɯ, ɝɞɟ ɧɚ ɮɨɧɟ ɩɟɪɟɩɚɞɨɜ ɬɟɦɩɟɪɚɬɭɪ ɪɚɫɬɟɧɢɹ 
ɫɬɪɚɞɚɸɬ ɨɬ ɤɨɪɧɟɜɵɯ ɢ ɫɬɟɛɥɟɜɵɯ ɝɧɢɥɟɣ, ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɪɚɡɜɢɬɢɟ ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɧɨ 
ɬɨɥɶɤɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɯɢɦɢɱɟɫɤɢɯ ɮɭɧɝɢɰɢɞɨɜ. Ɉɞɧɚɤɨ, ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɪɚɛɨɬɵ ɜ 
ɩɚɪɧɢɤɚɯ ɨɫɧɨɜɵɜɚɸɬɫɹ ɧɚ ɪɭɱɧɨɦ ɬɪɭɞɟ, ɩɨɷɬɨɦɭ ɚɤɰɟɧɬ ɩɪɢ ɜɵɛɨɪɟ ɩɪɟɩɚɪɚɬɨɜ, ɞɨɥɠɟɧ 
ɛɵɬɶ ɧɚɩɪɚɜɥɟɧ ɧɟ ɬɨɥɶɤɨ ɧɚ ɫɬɢɦɭɥɹɰɢɸ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ ɢ ɚɤɬɢɜɚɰɢɸ ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɢ ɤ 
ɩɚɬɨɝɟɧɧɵɦ ɢ ɩɨɝɨɞɧɵɦ ɫɬɪɟɫɫɚɦ, ɧɨ ɢ ɧɚ ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɥɹ ɱɟɥɨɜɟɤɚ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɫɬɪɚɬɟɝɢɱɟɫɤɨɣ ɡɚɞɚɱɟɣ ɩɨɫɥɟɞɧɢɯ ɥɟɬ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɨɬ ɩɟɫɬɢɰɢɞɧɵɯ 
ɨɫɬɚɬɤɨɜ ɬɚɛɚɱɧɨɝɨ ɫɵɪɶɹ ɧɚ ɮɨɧɟ ɫɧɢɠɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ. ȼ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɰɟɥɶɸ ɧɚɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɥɹɟɬɫɹ ɩɨɞɛɨɪ ɩɪɟɩɚɪɚɬɨɜ, 
ɨɛɥɚɞɚɸɳɢɯ ɜɵɲɟɭɤɚɡɚɧɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɤ ɤɨɬɨɪɵɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɷɤɨɥɨɝɢɱɟɫɤɢ 
ɛɟɡɨɩɚɫɧɵɣ ɫɬɢɦɭɥɹɬɨɪ ɪɨɫɬɚ ȼɷɪɜɚ. Ⱦɚɧɧɵɣ ɩɪɟɩɚɪɚɬ ɩɨɥɭɱɟɧ ɢɡ ɜɨɡɨɛɧɨɜɥɹɟɦɨɝɨ 
ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɵɪɶɹ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɯɜɨɢ ɩɢɯɬɵ ɫɩɨɫɨɛɨɦ ɷɦɭɥɶɫɢɨɧɧɨɣ ɷɤɫɬɪɚɤɰɢɢ Д1Ж.  

ȼɥɢɹɧɢɟ ɪɟɝɭɥɹɬɨɪɚ ɧɚ ɩɨɫɟɜɧɵɟ ɤɚɱɟɫɬɜɚ ɫɟɦɹɧ ɬɚɛɚɤɚ ɢɡɭɱɚɥɢ ɩɭɬёɦ ɢɯ ɡɚɦɚɱɢɜɚɧɢɹ ɜ 
ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ0,025% – 0,25 ,0,005% – 0,5 ׃ ɢ 0,1 – 0,0001% ɩɪɢ ɷɤɫɩɨɡɢɰɢɢ – 3 ɢ 
12 ɱɚɫɨɜ Д2Ж. ɉɟɪɟɞ ɩɨɫɟɜɨɦ ɜ ɩɚɪɧɢɤɢ ɫɟɦɟɧɚ ɨɛɪɚɛɚɬɵɜɚɥɢ ɫɬɢɦɭɥɹɬɨɪɨɦ ɜ ɜɨɞɧɨɦ 
ɪɚɫɬɜɨɪɟ ɩɪɟɩɚɪɚɬɚ ɜ ɤɨɧɰɟɧɬɪɚɰɢɹɯ 0,01; 0,025% ɢ 0,05%, ɩɨɤɚɡɚɜɲɢɯ ɧɚɢɥɭɱɲɭɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜ ɥɚɛɨɪɚɬɨɪɧɨɦ ɨɩɵɬɟ. ȼɵɫɟɜɚɥɢ ɩɪɨɤɥɸɧɭɜɲɢɟɫɹ ɫɟɦɟɧɚɦɢ ɢɡ ɪɚɫɱёɬɚ 
0,3 ɝ/ɦ2. ɉɥɨɳɚɞɶ ɞɟɥɹɧɤɢ ɜ ɩɚɪɧɢɤɟ 1 ɦ2, ɩɨɜɬɨɪɧɨɫɬɶ – ɱɟɬɵɪёɯɤɪɚɬɧɚɹ. Ɉɩɵɬ ɜ ɩɚɪɧɢɤɟ 
ɡɚɤɥɚɞɵɜɚɥɢ ɧɚ ɞɥɢɬɟɥɶɧɨ ɧɟɫɦɟɧɹɟɦɨɣ (ɜ ɬɟɱɟɧɢɟ 8 - 9 ɥɟɬ) ɞɟɝɪɚɞɢɪɨɜɚɧɧɨɣ ɩɢɬɚɬɟɥɶɧɨɣ 
ɫɦɟɫɢ ɧɚ 50% ɚɡɨɬɧɨɦ ɮɨɧɟ ɨɬ ɨɩɬɢɦɚɥɶɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɥɢ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɚɝɪɨɯɢɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɩɢɬɚɬɟɥɶɧɨɣ ɫɦɟɫɢ ɢ ɤɨɪɪɟɤɬɢɪɨɜɚɥɢ ɞɨɜɧɟɫɟɧɢɟɦ 
ɚɡɨɬɧɵɯ ɭɞɨɛɪɟɧɢɣ Д3Ж. Ⱦɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɨɥɨɧɝɢɪɨɜɚɧɧɨɝɨ ɞɟɣɫɬɜɢɹ ɪɟɝɭɥɹɬɨɪɚ, 
ɜɧɟɫёɧɧɨɝɨ ɜ ɪɚɫɫɚɞɧɵɣ ɩɟɪɢɨɞ, ɪɚɫɬɟɧɢɹ ɜɵɫɚɠɢɜɚɥɢ ɜ ɩɨɥɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɚɪɢɚɧɬɚɦɢ 
ɨɩɵɬɨɜ ɜ ɩɚɪɧɢɤɟ. ɉɨɥɟɜɨɣ ɨɩɵɬ ɨɫɭɳɟɫɬɜɥɹɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɭɤɚɡɚɧɢɹɦ 
ɩɨ ɩɪɨɜɟɞɟɧɢɸ ɩɨɥɟɜɵɯ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ ɨɩɵɬɨɜ ɫ ɬɚɛɚɤɨɦ (Nicotiana tabacum L.)» [4]. 

ɉɨɱɜɚ ɨɩɵɬɧɨ-ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɭɱɚɫɬɤɚ – ɜɵɳɟɥɨɱɟɧɧɵɣ ɦɚɥɨɝɭɦɭɫɧɵɣ ɱɟɪɧɨɡɟɦ.  
ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɡɚɦɚɱɢɜɚɧɢɟ ɫɟɦɹɧ ɬɚɛɚɤɚ ɜ ɩɪɟɩɚɪɚɬɟ 

ȼɷɪɜɚ (ɷɤɫɩɨɡɢɰɢɹ 3 ɱɚɫɚ) ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ 0,05% ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɭɜɟɥɢɱɟɧɢɸ ɦɚɫɫɵ ɩɪɨɪɨɫɬɤɨɜ ɧɚ 23%. ɏɨɪɨɲɢɟ ɪɟɡɭɥɶɬɚɬɵ ɬɚɤɠɟ ɩɨɥɭɱɟɧɵ ɢ ɩɪɢ 
ɡɚɦɚɱɢɜɚɧɢɢ ɫɟɦɹɧ ɜ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɫɬɢɦɭɥɹɬɨɪɚ 0,5%; 0,01% ɢ 0,005%, ɩɪɢ ɷɬɨɦ ɦɚɫɫɚ 
ɩɪɨɪɨɫɬɤɨɜ ɭɜɟɥɢɱɢɥɚɫɶ ɧɚ 14 - 20%. ɉɪɢ ɷɤɫɩɨɡɢɰɢɢ 12 ɱɚɫɨɜ ɨɬɦɟɱɟɧɨ ɥɢɛɨ 
ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɦɚɫɫɵ ɩɪɨɪɨɫɬɤɨɜ, ɥɢɛɨ ɢɧɝɢɛɢɪɭɸɳɟɟ ɞɟɣɫɬɜɢɟ.  

ɂɫɫɥɟɞɨɜɚɧɢɹ ɬɚɤɠɟ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɪɚɫɫɚɞɚ, ɜɵɪɚɳɟɧɧɚɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɟɩɚɪɚɬɚ 
ȼɷɪɜɚ, ɩɨɥɭɱɚɟɬɫɹ ɤɚɱɟɫɬɜɟɧɧɨɣ, ɜɵɪɨɜɧɟɧɧɨɣ, ɫ ɯɨɪɨɲɨ ɪɚɡɜɢɬɨɣ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɨɣ, ɱɬɨ 
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ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɭɫɥɨɜɢɟɦ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɟɞɟɧɢɹ ɤɭɥɶɬɭɪɵ. Ʌɭɱɲɢɟ ɪɟɡɭɥɶɬɚɬɵ ɨɬɦɟɱɟɧɵ 
ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɟɩɚɪɚɬɚ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 0,01%. ɇɚ ɞɚɧɧɨɦ ɜɚɪɢɚɧɬɟ ɪɚɫɬɟɧɢɹ 
ɩɪɟɜɵɲɚɥɢ ɞɥɢɧɭ ɞɨ ɬɨɱɤɢ ɪɨɫɬɚ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɤɨɧɬɪɨɥɶɧɵɦɢ ɧɚ 55%, ɞɨ ɤɨɧɰɚ ɥɢɫɬɶɟɜ ɧɚ 
11%, ɦɚɫɫɭ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɵ ɧɚ 47%, ɚ ɧɚɡɟɦɧɨɣ ɱɚɫɬɢ ɧɚ 32%. Ʉɨɥɢɱɟɫɬɜɟɧɧɵɣ ɜɵɯɨɞ 
ɫɬɚɧɞɚɪɬɧɨɣ ɪɚɫɫɚɞɵ ɤ ɦɨɦɟɧɬɭ ɜɵɫɚɞɤɢ ɧɚ ɞɚɧɧɨɦ ɜɚɪɢɚɧɬɟ ɫɨɫɬɚɜɢɥ 382 ɲɬ./ɦ2, ɱɬɨ 
ɩɪɟɜɵɫɢɥɨ ɤɨɧɬɪɨɥɶ ɛɨɥɟɟ ɱɟɦ ɜ 3 ɪɚɡɚ (110 ɲɬ.). ɇɟɫɤɨɥɶɤɨ ɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɩɨɥɭɱɟɧɵ 
ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɬɢɦɭɥɹɬɨɪɚ ɜ ɤɨɧɰɟɧɬɪɚɰɢɹɯ 0,05% ɢ 0,025%. ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɪɟɝɭɥɹɬɨɪ ȼɷɪɜɚ ɨɤɚɡɚɥ ɫɭɳɟɫɬɜɟɧɧɨɟ ɚɧɬɢɩɚɬɨɝɟɧɧɨɟ ɞɟɣɫɬɜɢɟ, ɩɪɨɹɜɥɹɟɦɨɟ ɜ ɫɧɢɠɟɧɢɢ 
ɩɨɪɚɠɟɧɢɹ ɬɚɛɚɤɚ ɪɚɫɫɚɞɧɵɦɢ ɝɧɢɥɹɦɢ ɞɨ 50%.  

ɉɨɥɨɠɢɬɟɥɶɧɨɟ ɪɨɫɬɨɫɬɢɦɭɥɢɪɭɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ, ɩɪɨɹɜɥɟɧɧɨɟ ɟɳё ɜ ɪɚɫɫɚɞɧɵɣ ɩɟɪɢɨɞ, 
ɩɪɨɞɨɥɠɚɥɨ ɜɵɞɟɥɹɬɶ ɪɚɫɬɟɧɢɹ, ɨɛɪɚɛɨɬɚɧɧɵɟ ɩɪɟɩɚɪɚɬɨɦ, ɩɨ ɜɫɟɦ ɛɢɨɦɟɬɪɢɱɟɫɤɢɦ 
ɩɨɤɚɡɚɬɟɥɹɦ ɜɟɫɶ ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ. Ɍɚɤ, ɜɵɫɨɬɚ ɪɚɫɬɟɧɢɣ ɧɚ ɜɚɪɢɚɧɬɚɯ, ɨɛɪɚɛɨɬɚɧɧɵɯ 
ɪɟɝɭɥɹɬɨɪɨɦ ȼɷɪɜɚ (0,01 %), ɩɪɟɜɵɲɚɥɚ ɩɨ ɮɚɡɚɦ ɪɚɡɜɢɬɢɹ ɤɨɧɬɪɨɥɶɧɵɟ ɧɚ 18-30%, ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɣ 0,05% ɢ 0,025% - ɧɚ 10 - 20%. Ɉɬɦɟɱɟɧɨ ɭɜɟɥɢɱɟɧɢɟ ɩɥɨɳɚɞɢ 
ɥɢɫɬɶɟɜ ɫɪɟɞɧɟɝɨ ɹɪɭɫɚ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɪɟɩɚɪɚɬɚ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ 0,01% 
ɢ 0,025% ɧɚ 28%, ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 0,05% – ɧɚ 20%. ɍɱɟɬ ɭɪɨɠɚɹ ɩɨɤɚɡɚɥ, ɱɬɨ ɪɚɡɥɢɱɢɹ, 
ɨɬɦɟɱɟɧɧɵɟ ɜ ɪɨɫɬɟ ɢ ɪɚɡɜɢɬɢɢ ɪɚɫɬɟɧɢɣ ɬɚɛɚɤɚ, ɫɨɩɪɹɠɟɧɧɨ ɨɬɪɚɡɢɥɢɫɶ ɢ ɧɚ ɟɝɨ 
ɭɪɨɠɚɣɧɨɫɬɢ. Ɉɛɪɚɛɨɬɤɚ ɪɚɫɫɚɞɵ ɩɪɟɩɚɪɚɬɨɦ ȼɷɪɜɚ (0,025% ɢ 0,01%) ɩɨɡɜɨɥɢɥɚ ɩɨɥɭɱɢɬɶ 
ɞɨɫɬɨɜɟɪɧɭɸ ɩɪɢɛɚɜɤɭ ɢ ɨɛɟɫɩɟɱɢɥɚ ɩɨɜɵɲɟɧɢɟ ɭɪɨɠɚɣɧɨɫɬɢ ɬɚɛɚɤɚ ɧɚ 2,3 - 3,5 ɰ/ɝɚ (7 - 

10%) (ɇɋɊ05 = 1,85). Ɉɬɦɟɱɟɧɨ ɧɟɫɭɳɟɫɬɜɟɧɧɨɟ ɩɨɜɵɲɟɧɢɟ ɭɪɨɠɚɣɧɨɫɬɢ ɧɚ 0,7 ɰ/ɝɚ (2%) 
ɩɨɫɥɟ ɨɛɪɚɛɨɬɨɤ ɩɪɟɩɚɪɚɬɨɦ ɜ ɤɨɧɰɟɧɬɪɚɰɢɹɯ 0,05%.   

Ɉɰɟɧɤɚ ɤɚɱɟɫɬɜɚ ɬɚɛɚɱɧɨɝɨ ɫɵɪɶɹ ɨɛɪɚɛɨɬɚɧɧɨɝɨ ɩɪɟɩɚɪɚɬɨɦ ȼɷɪɜɚ, ɨɩɪɟɞɟɥɢɥɚ 
ɢɡɦɟɧɟɧɢɟ ɤɪɟɩɨɫɬɢ ɫɵɪɶɹ ɡɚ ɫɱёɬ ɭɜɟɥɢɱɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɜ ɫɵɪɶɟ ɧɢɤɨɬɢɧɚ, ɱɬɨ ɹɜɥɹɟɬɫɹ 
ɰɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɦɚɱɢɜɚɧɢɟ ɫɟɦɹɧ ɢ ɞɜɭɤɪɚɬɧɨɟ ɨɩɪɵɫɤɢɜɚɧɢɟ ɪɚɫɬɟɧɢɣ ɜ ɨɫɧɨɜɧɵɟ 
ɮɚɡɵ ɪɚɡɜɢɬɢɹ ɪɚɫɫɚɞɵ «ɤɪɟɫɬɢɤ» ɢ «ɝɨɬɨɜɚɹ ɤ ɜɵɫɚɞɤɟ ɪɚɫɫɚɞɚ» ɫɬɢɦɭɥɹɬɨɪɨɦ ȼɷɪɜɚ ɜ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ 0,01% Д5Ж ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɢɦɦɭɧɢɬɟɬɚ ɪɚɫɬɟɧɢɣ ɤ 
ɦɢɤɨɩɚɬɨɝɟɧɚɦ, ɭɜɟɥɢɱɟɧɢɸ ɜɵɯɨɞɚ ɤɚɱɟɫɬɜɟɧɧɨɣ ɫɬɚɧɞɚɪɬɧɨɣ ɪɚɫɫɚɞɵ ɞɥɹ ɜɵɫɚɞɤɢ ɜ 
ɨɩɬɢɦɚɥɶɧɵɟ ɫɪɨɤɢ ɛɨɥɟɟ ɱɟɦ ɜ 3 ɪɚɡɚ, ɩɨɜɵɲɟɧɢɸ ɭɪɨɠɚɣɧɨɫɬɢ ɤɭɥɶɬɭɪɵ ɧɚ 3,5 ɰ/ɝɚ (10%) 
ɢ ɤɚɱɟɫɬɜɚ ɫɵɪɶɹ ɧɚ ɮɨɧɟ ɫɨɯɪɚɧɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  
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5. ɉɚɬɟɧɬ № 2575105. ɋɩɨɫɨɛ ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ ɬɚɛɚɤɚ / Ɍ.ȼ. ɏɭɪɲɤɚɣɧɟɧ, 
Ⱥ.ȼ. Ʉɭɱɢɧ, Ɍ.ȼ. ɉɥɨɬɧɢɤɨɜɚ, ȼ.Ⱥ. ɋɚɥɨɦɚɬɢɧ. ɡɚɹɜɥ. 13.11.2014, ɨɩɭɛɥ. 10.02.2016, Ȼɸɥ. 
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ɉɨɧɨɦɚɪɟɧɤɨ ɋ.ɉ., Ɇɟɥɶɧɢɤɨɜ Ɉ.ȼ. 
Ⱦɉ «Ɇɿɠɜɿɞɨɦɱɢɣ ɧɚɭɤɨɜɨ-ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɰɟɧɬɪ «Ⱥɝɪɨɛɿɨɬɟɯ» ɇȺɇ ɬɚ ɆɈɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ 

 

ɇȺКɈɉɂɑȿɇɇə ɋ02 ɁȺ ȼɂКɈРɂɋɌȺɇɇə  
ȻȱɈРȿȽɍɅəɌɈРȱȼ РɈɋɌɍ РɈɋɅɂɇ 

 
The results of C02 accumulation after the use of plant growth bioregulators are presented. It is 
found that aboveground and underground weight of plants coming into the soil, is a powerful 
storage of C-C02. With the use of PGB, the biomass of corn, winter wheat and rice accumulates the 
largest quantity of carbon by increasing the yield of cereal crops (increase in output of straw, roots 
and other residues). 

 
Ⱦɥɹ ɭɩɨɜɿɥɶɧɟɧɧɹ ɬɟɦɩɿɜ ɩɨɬɟɩɥɿɧɧɹ ɧɚ Ɂɟɦɥɿ ɩɨɬɪɿɛɧɨ ɡɦɟɧɲɢɬɢ ɡɚɝɚɥɶɧɭ ɤɿɥɶɤɿɫɬɶ 

ɜɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɭ ɜ ɚɬɦɨɫɮɟɪɿ ɿ ɩɪɚɤɬɢɤɭɜɚɬɢ ɛɿɥɶɲ ɩɨɜɧɭ «ɭɬɢɥɿɡɚɰɿɸ ɚɛɨ ɡɚɯɨɪɨɧɟɧɧɹ» 

ɜɭɝɥɟɰɸ. Ⱦɥɹ ɰɶɨɝɨ ɩɨɬɪɿɛɧɚ ɧɨɜɚ «ɡɟɥɟɧɚ ɪɟɜɨɥɸɰɿɹ», ɹɤɚ ɞɨɡɜɨɥɢɬɶ ɡɛɿɥɶɲɢɬɢ ɜɢɪɨɛɧɢɰɬɜɨ 
ɪɨɫɥɢɧɧɢɰɶɤɨʀ ɩɪɨɞɭɤɰɿʀ ɿ ɨɡɞɨɪɨɜɢɬɶ ɧɚɜɤɨɥɢɲɧє ɩɪɢɪɨɞɧɟ ɫɟɪɟɞɨɜɢɳɟ. 

Ɂɚ ɨɰɿɧɤɚɦɢ ɟɤɫɩɟɪɬɿɜ, ɜɧɟɫɨɤ ɫɜɿɬɨɜɨɝɨ ɫɿɥɶɫɶɤɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɫɬɚɧɨɜɢɬɶ ɞɨ 20 % 
ɡɚɝɚɥɶɧɨɝɨ ɨɛɫɹɝɭ ɜɢɤɢɞɿɜ ɩɚɪɧɢɤɨɜɢɯ ɝɚɡɿɜ, ɜɤɥɸɱɚɸɱɢ 50 % ɫɜɿɬɨɜɢɯ ɜɢɤɢɞɿɜ ɦɟɬɚɧɭ, 75 % - 
ɚɡɨɬɭ, 5 % - ɜɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɭ. ɓɟ 14 % ɡɚɝɚɥɶɧɢɯ ɨɛɫɹɝɿɜ ɜɢɤɢɞɿɜ ɩɪɢɩɚɞɚє ɧɚ ɡɦɿɧɢ ɭ 
ɡɟɦɥɟɤɨɪɢɫɬɭɜɚɧɧɿ Д1Ж. Ʉɪɿɦ ɬɨɝɨ, ɭ ɇɚɰɿɨɧɚɥɶɧɨɦɭ ɤɚɞɚɫɬɪɿ ɚɧɬɪɨɩɨɝɟɧɧɢɯ ɜɢɤɢɞɿɜ ɩɚɪɧɢɤɨɜɢɯ 
ɝɚɡɿɜ Д2Ж ɡɚɡɧɚɱɟɧɨ, ɳɨ ɧɚɣɛɿɥɶɲɟ ɧɚɤɨɩɢɱɟɧɧɹ ɋ02 ɩɪɨɯɨɞɢɬɶ ɡɚ ɪɚɯɭɧɨɤ ɩɪɢɪɨɫɬɭ ɛɿɨɦɚɫɢ ɥɿɫɭ, 
ɚ ɧɚɣɛɿɥɶɲɿ ɜɬɪɚɬɢ ɰɶɨɝɨ ɝɚɡɭ ɜɿɞɦɿɱɟɧɨ ɡ ɪɿɥɥɿ. 

ɉɨɤɪɚɳɟɧɧɹ ɩɪɚɤɬɢɤɢ ɜɟɞɟɧɧɹ ɫɿɥɶɫɶɤɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɦɨɠɟ ɩɪɢɜɟɫɬɢ ɞɨ ɡɦɟɧɲɟɧɧɹ ɜɦɿɫɬɭ 
ɜɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɭ ɭ ɚɬɦɨɫɮɟɪɿ, ɜɢɤɥɢɤɚɧɨɝɨ ɝɨɫɩɨɞɚɪɫɶɤɨɸ ɞɿɹɥɶɧɿɫɬɸ ɥɸɞɢɧɢ. Ɉɫɧɨɜɨɸ ɞɥɹ 
ɰɶɨɝɨ є ɡɛɿɥɶɲɟɧɧɹ ɪɨɫɥɢɧɧɨʀ ɦɚɫɢ. ɍ ɦɚɣɛɭɬɧɶɨɦɭ ɬɟɯɧɨɥɨɝɿʀ ɜɢɪɨɳɭɜɚɧɧɹ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶɬɭɪ ɛɭɞɭɬɶ ɝɪɚɬɢ ɜɚɠɥɢɜɭ ɪɨɥɶ, ɨɫɤɿɥɶɤɢ ɜɭɝɥɟɤɢɫɥɢɣ ɝɚɡ ɜ ɚɬɦɨɫɮɟɪɿ 
ɬɚɤɢɦ ɱɢɧɨɦ ɦɨɠɧɚ ɩɟɪɟɬɜɨɪɢɬɢ ɭ ɪɨɫɥɢɧɧɭ ɛɿɨɦɚɫɭ, ɹɤɚ ɜ ɨɫɧɨɜɧɨɦɭ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɜɭɝɥɟɰɸ. ȼ 
ɍɤɪɚʀɧɿ ɪɿɥɥɹ ɫɬɚɧɨɜɢɬɶ 33 ɦɥɧ. ɝɚ, ɬɨɛɬɨ ɦɚɣɠɟ 50 % ɜɿɞ ɭɫɿєʀ ɬɟɪɢɬɨɪɿʀ (60,4 ɦɥɧ. ɝɚ), ɨɬɠɟ ɰɿ 
ɬɟɯɧɨɥɨɝɿʀ ɛɭɞɭɬɶ ɛɪɚɬɢ ɧɚ ɫɟɛɟ ɥɟɜɨɜɭ ɱɚɫɬɤɭ ɧɚɤɨɩɢɱɟɧɧɹ ɋɈ2 ɭ ɨɪɝɚɧɿɱɧɿɣ ɦɚɫɿ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶɬɭɪ. 

ɋɚɦɟ ɠɢɬɬɹ ɧɚ ɩɨɪɨɡɿ ɬɪɟɬɶɨɝɨ ɬɢɫɹɱɨɥɿɬɬɹ ɩɪɢɜɟɥɨ ɫɜɿɬɨɜɭ ɧɚɭɤɭ ɬɚ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ 
ɜɢɪɨɛɧɢɤɚ ɞɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɨɜɢɯ ɟɥɟɦɟɧɬɿɜ ɜɢɫɨɤɢɯ ɬɟɯɧɨɥɨɝɿɣ. ɍɤɪɚʀɧɫɶɤɿ ɛɿɨɪɟɝɭɥɹɬɨɪɢ ɪɨɫɬɭ 
ɪɨɫɥɢɧ (ȻɊɊ) ɧɨɜɨɝɨ ɩɨɤɨɥɿɧɧɹ ɬɚ ɬɟɯɧɨɥɨɝɿʀ ʀɯ ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɬɚɸɬɶ ɩɪɨɬɢɞɿєɸ ɟɤɨɥɨɝɿɱɧɨɦɭ 
ɞɢɫɛɚɥɚɧɫɭ ɭ ɪɨɫɥɢɧɧɢɰɬɜɿ. Ʉɪɿɦ ɬɨɝɨ, ɭ ɫɭɱɚɫɧɢɯ ɿɧɬɟɧɫɢɜɧɢɯ ɬɟɯɧɨɥɨɝɿɹɯ ɜɢɪɨɳɭɜɚɧɧɹ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶɬɭɪ ɧɚɞɡɜɢɱɚɣɧɨ ɜɟɥɢɤɟ ɡɧɚɱɟɧɧɹ ɦɚє ɡɚɫɬɨɫɭɜɚɧɧɹ ɟɤɨɥɨɝɿɱɧɨ 
ɛɟɡɩɟɱɧɢɯ ɬɚ ɞɟɲɟɜɢɯ ȻɊɊ ɞɥɹ ɪɟɝɭɥɹɰɿʀ ɪɨɫɬɨɜɢɯ ɩɪɨɰɟɫɿɜ ɿ ɩɿɞɜɢɳɟɧɧɹ ɫɬɿɣɤɨɫɬɿ ɤɭɥɶɬɭɪ ɞɨ 
ɩɨɫɭɯɢ, ɯɜɨɪɨɛ, ɜɢɥɹɝɚɧɧɹ ɬɨɳɨ. 

ɇɚɭɤɨɜɢɦɢ ɞɨɫɥɿɞɠɟɧɧɹɦɢ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɫɢɫɬɟɦɚɬɢɱɧɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ȻɊɊ 
ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɡɪɨɫɬɚɧɧɹɦ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶɬɭɪ ɭ ɫɟɪɟɞɧɶɨɦɭ ɧɚ 14-
15 % Д3Ж. Ʉɪɿɦ ɬɨɝɨ, ɡɚ ɞɚɧɢɦɢ ɧɚɭɤɨɜɢɯ ɿ ɜɢɪɨɛɧɢɱɢɯ ɞɨɫɥɿɞɿɜ ɬɚ ɪɨɡɪɚɯɭɧɤɿɜ, ɡɚɫɬɨɫɭɜɚɧɧɹ ȻɊɊ 
ɫɩɪɢɹє ɜɢɫɨɤɿɣ ɨɤɭɩɧɨɫɬɿ ɜɢɬɪɚɬ ɡɚɜɞɹɤɢ ɩɪɢɪɨɫɬɚɦ ɭɪɨɠɚɸ Д4Ж. Ⱦɨɫɢɬɶ ɟɮɟɤɬɢɜɧɢɦɢ ȻɊɊ є ɡɚ 
ɜɢɪɨɳɭɜɚɧɧɹ ɡɟɪɧɨɜɢɯ ɤɭɥɶɬɭɪ. 

ɉɪɢɪɨɞɧɨ-ɤɥɿɦɚɬɢɱɧɿ ɭɦɨɜɢ ɬɚ ɪɨɞɸɱɿ ʉɪɭɧɬɢ ɍɤɪɚʀɧɢ ɫɩɪɢɹɸɬɶ ɜɢɪɨɳɭɜɚɧɧɸ ɜɫɿɯ ɡɟɪɧɨɜɢɯ 
ɤɭɥɶɬɭɪ ɿ ɞɚɸɬɶ ɡɦɨɝɭ ɨɬɪɢɦɭɜɚɬɢ ɜɢɫɨɤɨɹɤɿɫɧɟ ɩɪɨɞɨɜɨɥɶɱɟ ɡɟɪɧɨ ɜ ɨɛɫɹɝɚɯ, ɞɨɫɬɚɬɧɿɯ ɞɥɹ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɧɭɬɪɿɲɧɿɯ ɩɨɬɪɟɛ ɿ ɮɨɪɦɭɜɚɧɧɹ ɟɤɫɩɨɪɬɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ. 

ȼ ɍɤɪɚʀɧɿ ɧɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɿɫɧɭє ɧɚɫɬɭɩɧɚ ɫɬɪɭɤɬɭɪɚ ɩɨɫɿɜɧɢɯ ɩɥɨɳ Д5Ж: ɩɿɞ ɡɟɪɧɨɜɿ ɬɚ 
ɡɟɪɧɨɛɨɛɨɜɿ ɤɭɥɶɬɭɪɢ ɭ 2012 ɪɨɰɿ ɜɿɞɜɟɞɟɧɨ 15565,2 ɬɢɫ. ɝɚ ɚɛɨ 57,2 % ɜɿɞ ɜɫɿєʀ ɩɨɫɿɜɧɨʀ ɩɥɨɳɿ, 
ɩɿɞ ɬɟɯɧɿɱɧɿ - 27,0 % (7549,7 ɬɢɫ. ɝɚ), ɤɨɪɦɨɜɿ - 8,5 %, ɳɨ ɫɬɚɧɨɜɢɬɶ 2348,6 ɬɢɫ. ɝɚ, ɤɚɪɬɨɩɥɸ ɬɚ 
ɨɜɨɱɟ-ɛɚɲɬɚɧɧɿ - 7,3% ɚɛɨ ɛɿɥɶɲɟ 2 ɦɥɧ. ɝɚ. 

Ɇɿɠ ɚɬɦɨɫɮɟɪɨɸ ɿ ɧɚɡɟɦɧɢɦɢ ɟɤɨɫɢɫɬɟɦɚɦɢ ɩɟɪɟɦɿɳɭɸɬɶɫɹ ɜɟɥɢɤɿ ɨɛɫɹɝɢ ɋ02, ɩɟɪɲ ɡɚ ɜɫɟ 
ɱɟɪɟɡ ɮɨɬɨɫɢɧɬɟɡ ɿ ɞɢɯɚɧɧɹ. ɉɪɢɛɥɢɡɧɨ ɩɨɥɨɜɢɧɚ ɋ02, ɳɨ ɩɨɝɥɢɧɚєɬɶɫɹ ɪɨɫɥɢɧɚɦɢ, ɜɢɬɪɚɱɚєɬɶɫɹ 
ɧɢɦɢ ɧɚ ɞɢɯɚɧɧɹ ɿ ɩɨɜɟɪɬɚєɬɶɫɹ ɞɨ ɚɬɦɨɫɮɟɪɢ. ȱɧɲɚ ɱɚɫɬɢɧɚ ɭɬɜɨɪɸє ɩɪɨɬɹɝɨɦ ɪɨɤɭ ɡɚɝɚɥɶɧɭ 



Biotechnology for agriculture and environmental protection  
 
 

  

September 07th -10th, 2016 

Odessa, Ukraine 
194 

ɩɪɨɞɭɤɰɿɸ ɛɿɨɦɚɫɢ, ɹɤɚ ɹɜɥɹє ɫɨɛɨɸ ɡɚɝɚɥɶɧɭ ɧɚɡɟɦɧɭ ɿ ɩɿɞɡɟɦɧɭ ɛɿɨɦɚɫɭ, ɚ ɬɚɤɨɠ ɦɟɪɬɜɭ 
ɨɪɝɚɧɿɱɧɭ ɪɟɱɨɜɢɧɭ. 

Ⱥɧɬɪɨɩɨɝɟɧɧɚ ɞɿɹɥɶɧɿɫɬɶ (ɡɧɟɥɿɫɧɟɧɧɹ, ɜɧɟɫɟɧɧɹ ɞɨɛɪɢɜ, ɩɪɨɜɟɞɟɧɧɹ ɦɟɥɿɨɪɚɰɿɣ, 
ɥɿɫɨɡɚɝɨɬɿɜɥɹ ɬɨɳɨ) ɜɩɥɢɜɚє ɧɚ ɪɿɡɧɿ ɡɦɿɧɢ ɭ ɚɝɪɨɟɤɨɫɢɫɬɟɦɚɯ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɿ ɧɚ ɩɨɬɨɤɢ 
ɩɚɪɧɢɤɨɜɢɯ ɝɚɡɿɜ - ɮɨɬɨɫɢɧɬɟɡ, ɜɿɞɦɢɪɚɧɧɹ ɬɚ ɪɨɡɤɥɚɞɚɧɧɹ ɛɿɨɦɚɫɢ, ɮɨɪɦɭɜɚɧɧɹ ɨɪɝɚɧɿɱɧɨʀ 
ɪɟɱɨɜɢɧɢ ʉɪɭɧɬɭ. 

Ⱦɟɹɤɚ ɱɚɫɬɢɧɚ ɜɿɞɦɟɪɥɨʀ ɨɪɝɚɧɿɤɢ ɲɜɢɞɤɨ ɪɨɡɤɥɚɞɚєɬɶɫɹ ɬɚ ɩɨɜɟɪɬɚєɬɶɫɹ ɭ ɜɢɝɥɹɞɿ ɋ02 ɭ 
ɚɬɦɨɫɮɟɪɭ, ɚ ɿɧɲɚ ɭ ɜɢɝɥɹɞɿ ɝɭɦɭɫɭ ɦɨɠɟ ɡɛɟɪɿɝɚɬɢɫɹ ɞɟɹɤɢɣ ɱɚɫ. Ɉɞɧɚɤ ɡɚ ɿɧɬɟɧɫɢɜɧɨɝɨ 
ɡɟɦɥɟɪɨɛɫɬɜɚ ɩɪɨɯɨɞɢɬɶ ɞɟɝɪɚɞɚɰɿɹ ʉɪɭɧɬɿɜ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɞɟɝɭɦɿɮɿɤɚɰɿɹ, ɳɨ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɭ 
ɨɫɬɚɧɧɿ ɪɨɤɢ Д6Ж. ɐɟɣ ɩɪɨɰɟɫ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɦɿɧɟɪɚɥɿɡɚɰɿʀ ɝɭɦɭɫɭ, ɚ ɨɬɠɟ ɞɨ ɜɢɜɿɥɶɧɟɧɧɹ ɞɜɨɨɤɢɫɭ 
ɜɭɝɥɟɰɸ. Ɂɚ ɨɤɭɥɶɬɭɪɟɧɧɹ ʉɪɭɧɬɿɜ, ɧɚɜɩɚɤɢ, ɞɨɫɥɿɞɠɟɧɧɹɦɢ ɜɫɬɚɧɨɜɥɟɧɨ ɧɚɤɨɩɢɱɟɧɧɹ ɜɦɿɫɬɭ ɬɚ 
ɡɚɩɚɫɿɜ ɝɭɦɭɫɭ. 

Ɇɟɬɨɸ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɩɪɨɜɟɫɬɢ ɨɰɿɧɤɭ ɩɨɬɟɧɰɿɣɧɢɯ ɦɨɠɥɢɜɨɫɬɟɣ ɧɚɤɨɩɢɱɟɧɧɹ ɋ-ɋɈ2 ɜ 
ɚɝɪɨɫɮɟɪɿ ɡ ɩɨɬɟɧɰɿɣɧɢɦɢ ɦɨɠɥɢɜɨɫɬɹɦɢ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ȻɊɊ ɧɚ ɜɫɿɣ ɩɥɨɳɿ ɜɢɪɨɳɭɜɚɧɧɹ ɡɟɪɧɨɜɢɯ 
ɤɭɥɶɬɭɪ (ɫɟɪɟɞɧɹ ɡɿɛɪɚɧɚ ɩɥɨɳɚ ɡɟɪɧɨɜɢɯ ɤɭɥɶɬɭɪ ɡɚ 5 ɪɨɤɿɜ ɫɬɚɧɨɜɢɬɶ 14,7 ɦɥɧ. ɝɚ). 

Ɇɟɬɨɞɢɤɚ ɪɨɡɪɚɯɭɧɤɿɜ ɧɚɤɨɩɢɱɟɧɧɹ ɋ02 ɡɟɪɧɨɜɢɦɢ ɤɭɥɶɬɭɪɚɦɢ. 
Ɋɨɡɪɚɯɭɧɨɤ ɧɚɤɨɩɢɱɟɧɧɹ ɋ02 ɩɿɞ ɱɚɫ ɜɢɪɨɳɭɜɚɧɧɹ ɡɟɪɧɨɜɢɯ ɤɭɥɶɬɭɪ ɛɟɡ ɡɚɫɬɨɫɭɜɚɧɧɹ ɿ ɡ 

ɡɚɫɬɨɫɭɜɚɧɧɹɦ ȻɊɊ ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɡɚ ɬɚɤɢɦɢ ɫɬɚɬɬɹɦɢ: 
 ɜɪɨɠɚɣɧɨɫɬɿ ɬɚ ɡɿɛɪɚɧɨʀ ɩɥɨɳɿ ɡɟɪɧɨɜɢɯ ɤɭɥɶɬɭɪ ɡɚ 5 ɪɨɤɿɜ (2008-2012 ɪɪ.) ɡɚɞɚɧɢɦɢ 

ɞɟɪɠɚɜɧɨʀ ɫɬɚɬɢɫɬɢɤɢ Д7Ж; 
 ɜɢɯɨɞɭ ɫɨɥɨɦɢ, ɩɨɠɧɢɜɧɢɯ ɪɟɲɬɨɤ ɬɚ ɤɨɪɟɧɿɜ ɡ ɜɢɪɨɳɭɜɚɧɢɯ ɡɟɪɧɨɜɢɯ ɤɭɥɶɬɭɪ 

ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɪɿɜɧɹɧɶ ɪɟɝɪɟɫɿʀ Д8Ж. Ɋɿɜɧɹɧɧɹ ɪɟɝɪɟɫɿʀ ɩɪɢɜɟɞɟɧɿ ɞɥɹ ɞɜɨɯ ɪɿɜɧɿɜ ɭɪɨɠɚɣɧɨɫɬɿ — 
ɧɢɡɶɤɨʀ ɬɚ ɜɢɫɨɤɨʀ, ɨɫɤɿɥɶɤɢ ɡɚɥɟɠɧɿɫɬɶ ɤɿɥɶɤɨɫɬɿ ɪɨɫɥɢɧɧɢɯ ɡɚɥɢɲɤɿɜ ɜɿɞ ɡɛɿɥɶɲɟɧɧɹ ɜɪɨɠɚɸ ɧɟ 
ɡɚɜɠɞɢ ɩɪɹɦɨɥɿɧɿɣɧɚ; 

 ɪɨɡɪɚɯɭɧɤɭ ɜɢɯɨɞɭ ɫɭɯɨʀ ɪɟɱɨɜɢɧɢ ɡ ɨɬɪɢɦɚɧɨʀ ɛɿɨɦɚɫɢ Д9Ж; 
 ɪɨɡɪɚɯɭɧɤɭ ɜɦɿɫɬɭ ɜɭɝɥɟɰɸ ɜ ɦɚɫɿ ɩɨɛɿɱɧɨʀ ɩɪɨɞɭɤɰɿʀ, ɫɬɟɪɧɿ ɬɚ ɤɨɪɟɧɿɜ ɡ ɩɨɞɚɥɶɲɢɦ 

ɩɟɪɟɪɚɯɭɧɤɨɦ ɭ ɋ02 (ɤɨɟɮɿɰɿєɧɬ 3,7). 
Ʉɪɿɦ ɬɨɝɨ, ɬɚɤɢɣ ɩɿɞɯɿɞ ɞɨ ɪɨɡɪɚɯɭɧɤɿɜ ɳɨɞɨ ɜɤɥɸɱɟɧɧɹ ɭ ɨɛɿɝ ɩɨɠɧɢɜɧɢɯ ɪɟɲɬɨɤ ɿ ɤɨɪɟɧɿɜ 

ɩɪɨɩɨɧɭєɬɶɫɹ ɜ Ʉɟɪɿɜɧɢɯ ɩɪɢɧɰɢɩɚɯ ɆȽȿɁɄ 2006 ɪ. Д10Ж. ɇɚ ɜɿɞɦɿɧɭ ɜɿɞ ɩɿɞɯɨɞɿɜ Д11, 12Ж ɦɟɬɨɞ 
Д10Ж ɜɪɚɯɨɜɭє ɧɟ ɥɢɲɟ ɧɚɞɯɨɞɠɟɧɧɹ ɫɤɥɚɞɨɜɢɯ ɉȽ ɜ ɫɤɥɚɞɿ ɧɚɞɡɟɦɧɢɯ ɡɚɥɢɲɤɿɜ, ɚ ɣ ɧɚɞɯɨɞɠɟɧɧɹ 
ʀɯ ɭ ɝɪɭɧɬ ɜ ɫɤɥɚɞɿ ɩɿɞɡɟɦɧɢɯ ɡɚɥɢɲɤɿɜ (ɤɨɪɟɧɿɜ); 

 ɪɨɡɪɚɯɭɧɤɭ ɭɬɜɨɪɟɧɨɝɨ ɝɭɦɭɫɭ, ɹɤ ɪɟɡɟɪɜɭɚɪɚ ɜɭɝɥɟɰɸ, ɜɿɞ ɧɚɞɯɨɞɠɟɧɧɹ ɭ ʉɪɭɧɬ ɫɨɥɨɦɢ, 
ɩɨɛɿɱɧɨʀ ɩɪɨɞɭɤɰɿʀ ɬɚ ɤɨɪɟɧɿɜ. 

Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ. ɇɚɣɛɿɥɶɲɟ ɚɤɭɦɭɥɸє ɜɭɝɥɟɰɸ, ɬɨɛɬɨ ɋ02, ɛɿɨɦɚɫɚ ɤɭɤɭɪɭɞɡɢ, ɨɡɢɦɨʀ 
ɩɲɟɧɢɰɿ ɬɚ ɪɢɫɭ. ɐɟ ɩɨɜ’ɹɡɚɧɨ ɡ ɧɚɣɛɿɥɶɲɨɸ ɩɪɨɞɭɤɬɢɜɧɿɫɬɸ ɰɢɯ ɤɭɥɶɬɭɪ, ɳɨ ɩɿɞɬɜɟɪɞɠɭєɬɶɫɹ 
ɞɨɫɥɿɞɠɟɧɧɹɦɢ Д3, 13Ж. Ɂɚ ɪɚɯɭɧɨɤ ɡɛɿɥɶɲɟɧɧɹ ɜɪɨɠɚɣɧɨɫɬɿ ɡɟɪɧɨɜɢɯ ɤɭɥɶɬɭɪ ɩɿɞ ɱɚɫ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ȻɊɊ, ɡɛɿɥɶɲɭєɬɶɫɹ ɜɢɯɿɞ ɭ ɬɨɦɭ ɱɢɫɥɿ ɿ ɫɨɥɨɦɢ ɬɚ ɩɨɠɧɢɜɧɨ-ɤɨɪɟɧɟɜɢɯ ɪɟɲɬɨɤ, 
ɬɨɛɬɨ ɰɟ ɫɩɪɢɹє ɛɿɥɶɲɿɣ ɚɤɭɦɭɥɹɰɿʀ ɋ-ɋ02 ɪɨɫɥɢɧɚɦɢ. 

ɋɟɪɟɞɧɶɨɡɜɚɠɟɧɢɣ ɩɨɤɚɡɧɢɤ ɪɿɡɧɢɰɿ ɋ02 ɦɿɠ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ȻɊɊ ɿ ɛɟɡ ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɬɚɧɨɜɢɬɶ 
3,53 ɬ/ɝɚ, ɚɛɨ ɚɤɭɦɭɥɹɰɿɹ ɪɨɫɥɢɧɚɦɢ ɡɛɿɥɶɲɭєɬɶɫɹ ɦɚɣɠɟ ɧɚ 20 %. ɇɚɣɦɟɧɲɟ ɜɿɞ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ȻɊɊ ɚɤɭɦɭɥɸє ɋ-ɋ02 ɹɪɢɣ ɹɱɦɿɧɶ (ɪɿɡɧɢɰɹ ɩɨɝɥɢɧɚɧɧɹ ɦɚɣɠɟ 10 %), ɚ ɧɚɣɛɿɥɶɲɟ — ɨɡɢɦɚ 
ɩɲɟɧɢɰɹ (ɪɿɡɧɢɰɹ - 30,6 %). ɇɚ ɜɫɿɯ ɿɧɲɢɯ ɡɟɪɧɨɜɢɯ ɤɭɥɶɬɭɪɚɯ ɰɟɣ ɩɨɤɚɡɧɢɤ (ɪɿɡɧɢɰɹ) ɭ 
ɫɟɪɟɞɧɶɨɦɭ ɫɬɚɧɨɜɢɬɶ ɜɿɞ 10 ɞɨ 13,5 %. ɍ ɩɟɪɟɪɚɯɭɧɤɭ ɧɚ ɡɿɛɪɚɧɭ ɩɥɨɳɭ ɡɟɪɧɨɜɢɯ ɤɭɥɶɬɭɪ (14,70 
ɦɥɧ. ɝɚ) ɪɿɡɧɢɰɹ ɩɨɝɥɢɧɚɧɧɹ ɫɬɚɧɨɜɢɬɶ 51,91 ɦɥɧ. ɬ. 

ɉɪɢɣɧɹɬɚ ɜ ɤɪɚʀɧɚɯ ɋɯɿɞɧɨʀ Єɜɪɨɩɢ ɩɪɚɤɬɢɤɚ ɡɛɨɪɭ ɜɪɨɠɚɸ ɜɤɚɡɭє ɧɚ ɬɟ, ɳɨ ɡɚɨɪɸɜɚɧɧɸ ɜ 
ʉɪɭɧɬ ɩɿɞɥɹɝɚє ɩɨɛɿɱɧɚ ɩɪɨɞɭɤɰɿɹ ɤɭɤɭɪɭɞɡɢ ɧɚ ɡɟɪɧɨ, ɫɨʀ, ɤɚɪɬɨɩɥɿ ɬɚ ɿɧɲɢɯ ɨɜɨɱɿɜ, ɫɨɧɹɲɧɢɤɚ, ɚ 
ɬɚɤɨɠ ɛɚɲɬɚɧɧɢɯ ɩɪɨɞɨɜɨɥɶɱɢɯ ɬɚ ɤɨɪɦɨɜɢɯ ɤɭɥɶɬɭɪ. ɋɿɧɨ, ɫɨɥɨɦɚ ɬɚ ɝɢɱɤɚ ɿɧɲɢɯ ɤɭɥɶɬɭɪ, ɹɤ 
ɩɪɚɜɢɥɨ, ɡɚɝɨɬɨɜɥɸєɬɶɫɹ ɹɤ ɤɨɪɦ ɬɚ ɩɿɞɫɬɢɥɤɚ ɞɥɹ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɬɜɚɪɢɧ. Ɉɞɧɚɤ, ɜ 
ɍɤɪɚʀɧɿ, ɹɤ ɩɨɤɚɡɭє ɩɪɚɤɬɢɤɚ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ, ɜ ɨɫɬɚɧɧɿ ɪɨɤɢ ɡ ɩɨɥɹ 
ɜɿɞɱɭɠɭєɬɶɫɹ ɨɫɧɨɜɧɚ ɩɪɨɞɭɤɰɿɹ (ɡɟɪɧɨ), ɚ ɫɨɥɨɦɚ ɬɚ ɩɨɠɧɢɜɧɨ-ɤɨɪɟɧɟɜɿ ɪɟɲɬɤɢ ɩɪɢɨɪɸɸɬɶ, 
ɨɫɤɿɥɶɤɢ ɜɿɞɫɭɬɧɹ ɬɜɚɪɢɧɧɢɰɶɤɚ ɛɚɡɚ. 

ɇɚɡɟɦɧɚ ɿ ɩɿɞɡɟɦɧɚ ɦɚɫɚ, ɹɤɚ ɧɚɞɯɨɞɢɬɶ ɭ ʉɪɭɧɬ, є ɩɨɬɭɠɧɢɦ ɪɟɡɟɪɜɭɚɪɨɦ ɧɚɤɨɩɢɱɟɧɧɹ 
ɜɭɝɥɟɰɸ (ɋ-ɋ02). ȼɪɚɯɨɜɭɸɱɢ, ɳɨ ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ ɜɪɨɠɚɣɧɨɫɬɿ ɡɟɪɧɨɜɢɯ ɤɭɥɶɬɭɪ ɧɚ ɜɫɸ ɩɨɫɿɜɧɭ 
ɩɥɨɳɭ ɡɟɪɧɨɜɢɯ ɤɭɥɶɬɭɪ ɛɭɞɭɬɶ ɡɚɫɬɨɫɨɜɚɧɿ ȻɊɊ, ɰɟ ɞɚɫɬɶ ɡɦɨɝɭ ɨɬɪɢɦɚɬɢ ɞɨɞɚɬɤɨɜɢɣ ɩɪɢɪɿɫɬ 
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ɪɨɫɥɢɧɧɨʀ ɦɚɫɢ. əɤ ɩɨɤɚɡɭɸɬɶ ɪɨɡɪɚɯɭɧɤɢ, ɛɿɨɪɟɝɭɥɹɬɨɪɢ ɪɨɫɬɭ ɞɚɞɭɬɶ ɡɦɨɝɭ ɚɤɭɦɭɥɸɜɚɬɢ 
ɫɨɥɨɦɨɸ ɬɚ ɩɨɠɧɢɜɧɨ-ɤɨɪɟɧɟɜɢɦɢ ɡɚɥɢɲɤɚɦɢ ɜ ʉɪɭɧɬɿ ɜ ɫɟɪɟɞɧɶɨɦɭ ɧɚ 2,15 ɬ/ɝɚ ɋ02 ɛɿɥɶɲɟ, 
ɬɨɛɬɨ ɪɿɡɧɢɰɹ ɛɭɞɟ ɫɬɚɧɨɜɢɬɢ 31,58 ɦɥɧ, ɬɨɧɧ ɰɶɨɝɨ ɝɚɡɭ ɧɚ ɩɥɨɳɿ 14,7 ɦɥɧ. ɝɚ. Ⱥɤɭɦɭɥɹɰɿɹ ɋ02 
ɛɟɡ ɡɚɫɬɨɫɭɜɚɧɧɹ ȻɊɊ ɩɨɛɿɱɧɨɸ ɬɚ ɩɿɞɡɟɦɧɨɸ ɦɚɫɨɸ ɫɬɚɧɨɜɢɬɶ 13,07, ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ - 15,22 

ɬ/ɝɚ. ɍ ɩɟɪɟɪɚɯɭɧɤɭ ɧɚ ɜɫɸ ɡɿɛɪɚɧɭ ɩɥɨɳɭ ɰɟ ɫɬɚɧɨɜɢɬɶ ɜɿɞɩɨɜɿɞɧɨ 192 ɬɚ 224 ɦɥɧ. ɬɨɧɧ ɋ02. 
ɍ ɦɿɪɭ ɬɨɝɨ, ɹɤ ɜɿɞɛɭɜɚɸɬɶɫɹ ɩɪɨɰɟɫɢ ɝɭɦɿɮɿɤɚɰɿʀ (ɭɬɜɨɪɟɧɧɹ ɝɭɦɭɫɭ) ɬɚ ɦɿɧɟɪɚɥɿɡɚɰɿʀ 

(ɪɨɡɤɥɚɞɭ) ɨɪɝɚɧɿɱɧɨʀ ɪɟɱɨɜɢɧɢ, ɜɨɧɚ ɩɟɪɟɬɜɨɪɸєɬɶɫɹ ɧɚ ɝɭɦɭɫ. Ʉɪɿɦ ɬɨɝɨ, ɩɿɞ ɱɚɫ ɦɿɧɟɪɚɥɿɡɚɰɿʀ 
ɭɬɜɨɪɸєɬɶɫɹ ɛɚɝɚɬɨ ɿɧɲɢɯ ɤɨɦɩɨɧɟɧɬɿɜ. Ⱦɟɹɤɿ ɡ ɧɢɯ ɫɤɥɚɞɚɸɬɶɫɹ ɡ ɧɟɫɬɚɛɿɥɶɧɢɯ ɫɩɨɥɭɤ, ɹɤɿ ɥɟɝɤɨ 
ɪɨɡɤɥɚɞɚɸɬɶɫɹ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ, ɿ ɜɭɝɥɟɰɶ ɭ ɜɢɝɥɹɞɿ ɋ02 ɩɨɜɟɪɬɚєɬɶɫɹ ɞɨ ɚɬɦɨɫɮɟɪɢ. Ɂɚ 
ɝɭɦɿɮɿɤɚɰɿʀ ɨɪɝɚɧɿɱɧɢɣ ɜɭɝɥɟɰɶ ɩɟɪɟɬɜɨɪɸєɬɶɫɹ ɭ ɫɬɚɛɿɥɶɧɿ ɫɩɨɥɭɤɢ (ɝɭɦɭɫ), ɹɤɢɣ ɭ ʉɪɭɧɬɿ ɦɨɠɟ 
ɡɛɟɪɿɝɚɬɢɫɹ ɫɬɨɥɿɬɬɹɦɢ ɿ ɬɢɫɹɱɨɥɿɬɬɹɦɢ. 

ɋɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ʉɪɭɧɬɿɜ ɜɩɥɢɜɚє ɧɚ ɧɚɞɯɨɞɠɟɧɧɹ ɜɿɞɦɟɪɥɨʀ ɨɪɝɚɧɿɱɧɨʀ 
ɪɟɱɨɜɢɧɢ, ɡ ɩɨɞɚɥɶɲɨɸ ʀʀ ɝɭɦɿɮɿɤɚɰɿєɸ ɿ ɦɿɧɟɪɚɥɿɡɚɰɿєɸ. ɇɚɩɪɢɤɥɚɞ, ɡɚɫɬɨɫɭɜɚɧɧɹ ȻɊɊ 
ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɛɿɥɶɲɟɧɧɹ ɜɪɨɠɚɸ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶɬɭɪ, ɚ ɨɬɠɟ ɿ ɧɚ ɧɚɞɯɨɞɠɟɧɧɹ 
ɛɿɥɶɲɨʀ ɤɿɥɶɤɨɫɬɿ ɧɚɞɡɟɦɧɨʀ ɿ ɩɿɞɡɟɦɧɨʀ ɛɿɨɦɚɫɢ, ɹɤɚ ɜ ɪɟɡɭɥɶɬɚɬɿ ɩɟɪɟɬɜɨɪɢɬɶɫɹ ɭ ɝɭɦɭɫ. Ɂɚ 
ɥɿɬɟɪɚɬɭɪɧɢɦɢ ɞɠɟɪɟɥɚɦɢ ɜɿɞɨɦɨ, ɳɨ ɡ ɨɞɧɿєʀ ɬɨɧɧɢ ɛɿɨɦɚɫɢ ɡɟɪɧɨɜɢɯ ɤɭɥɶɬɭɪ ɭɬɜɨɪɸєɬɶɫɹ ɭ 
ɫɟɪɟɞɧɶɨɦɭ 200 ɤɝ ɝɭɦɭɫɭ Д8Ж. ɇɚɞɯɨɞɠɟɧɧɹ ɫɨɥɨɦɢ ɬɚ ɩɨɠɧɢɜɧɨ-ɤɨɪɟɧɟɜɢɯ ɡɚɥɢɲɤɿɜ ɭ ɤɿɥɶɤɨɫɬɿ 
ɜɿɞ 6 ɞɨ 13 ɬɨɧɧ ɧɚ ɝɟɤɬɚɪ ɞɚє ɡɦɨɝɭ ɭɬɜɨɪɢɬɢɫɹ ɞɨ 0,8 ɞɨ 3,0 ɬɨɧɧ ɝɭɦɭɫɭ. ɇɚɣɛɿɥɶɲɟ ɣɨɝɨ 
ɭɬɜɨɪɢɬɶɫɹ ɩɿɞ ɤɭɤɭɪɭɞɡɨɸ, ɨɡɢɦɨɸ ɩɲɟɧɢɰɟɸ ɬɚ ɪɢɫɨɦ. 

ɍ ɫɟɪɟɞɧɶɨɦɭ ɡɚ ɪɿɤ ɜɢɪɨɳɭɜɚɧɧɹ ɰɢɯ ɤɭɥɶɬɭɪ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ȻɊɊ ɭɬɜɨɪɢɬɶɫɹ ɝɭɦɭɫɭ 
ɛɿɥɶɲɟ ɧɚ 80-480 ɤɝ ɧɚ ɝɟɤɬɚɪ ɩɥɨɳɿ. ɋɟɪɟɞɧɶɨɡɜɚɠɟɧɢɣ ɩɨɤɚɡɧɢɤ ɪɿɡɧɢɰɿ ɫɬɚɧɨɜɢɬɶ 310 ɤɝ/ɝɚ, ɧɚ 
ɜɫɸ ɡɿɛɪɚɧɭ ɩɥɨɳɭ ɰɟɣ ɩɨɤɚɡɧɢɤ ɫɬɚɧɨɜɢɬɶ 4,61 ɦɥɧ. ɬɨɧɧ. Ⱦɥɹ ɭɬɜɨɪɟɧɧɹ ɬɚɤɨʀ ɤɿɥɶɤɨɫɬɿ ɝɭɦɭɫɭ 
ɞɨɞɚɬɤɨɜɨ ɩɨɬɪɿɛɧɨ ɜɧɟɫɬɢ 6 ɬ/ɝɚ ɝɧɨɸ ɚɛɨ 88,2 ɦɥɧ. ɬɨɧɧ. ȿɮɟɤɬɢɜɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ȻɊɊ ɳɨɞɨ 
ɭɬɜɨɪɟɧɧɹ ɝɭɦɭɫɭ ɫɬɚɧɨɜɢɬɶ ɜɿɞ 8 ɞɨ 25%, ɭ ɫɟɪɟɞɧɶɨɦɭ ɦɚɣɠɟ 17%. 
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APPLICATION OF THE BIOSTIMULANTS STIMPO AND  

REGOPLANT ON POTATO 

 
The article is related to the application of new multicomponent biostimulants Stimpo and Regoplant 

developed in a framework of three international projects (2006-2013) and registered in Ukraine in 

2014. Conducted field trials (2012-2014) with the use of these products for growing of six potato 

varieties with different ripening terms and degree of resistance to diseases and pests showed clearly 

marked growth-regulatory properties and high bioprotective effect against wireworm, Colorado 

potato beetle and stem nematode. Possibility of reducing rates of application of the insecticide 

Cruiser by 20 ɚnd 50% without reducing the protective effect is proved. 

Cost-effectiveness of the proposed technology for potato cultivation is high. The recommendations 

on the use of products for potato in farms and homestead gardens have been developed. These 

biostimulants have an international certificate "Organic" that opens the way to organic farming. 

 

Potato growing in Ukraine 
Potato is one of the main crops that promotes food security of Ukraine. Potato growing is an 

important component of a food complex and it is the exclusive sector where production volumes 

have not changed over the past years.  

In recent years, due to climate change we see the increase of total phytosanitary load in the 

agrocenoses of Ukraine. Harmfulness of disease is enhanced (late blight, early blight, Rhizoctonia 

blight, all kinds of scab, bacterial and viral diseases, stem and potato nematodes). Polyphagous soil 

pests (wireworms, larvae of beetles, mole crickets) became the real problem, their number often 

reaches a critical level.  

We used multicomponent growth regulators with bioprotective effect Stimpo and Regoplant 

developed by the State Enterprise Interdepartmental Science and Technology Center “AРrШЛТШЭОМС” 
NAS and MES of Ukraine (www.agrobiotech.com.ua) as an effective element of plant protection 

system.  

In recent years, many experiments are carried out and interesting data about effectiveness of 

their application is obtained, the mechanism of their physiological action on the cellular level is 

disclosed.  

 

Research methods.  
The research on potato were conducted in 2012-2014 in technological crop rotation of the 

Institute of potato NAAS, vil. Nemishayevo, Kyiv region. 

Predecessor – lupine-oat green-manured fallow and embedding into the soil of winter rye 

green herbage as a green manure. Before planting the tubers the mineral fertilizers N60P60K90 

(nitroammophoska plus double manure salt) were spreaded during spring plowing. 

Planting was carried out by spreading of the tubers in pre-made furrows 70 x 25 cm (57.2 

thousand tubers per hectare). The total plot area was 40 m2, three-times replication, the planting of 

tubers was carried out 05.05.2012, 07.05. 2013 and 23.04.2014.  

Before harvesting 10 plants were unearth on each plot for determination of yield structure and 

tuber samples were taken to determine of dry basis, starch and crude protein content.  

Accounting for soil pests before planting the tubers was carried out at the bud stage and after 

harvesting. 4 holes 50x50 cm, with depth of 20-25 cm, were dug on each plot for this purpose. Soil 

from each plot was fingered and pests were counted (the number per 1 m
2
.  
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Invasive background of stem nematode with a density of 16-18 thousand per one tuber was 

created by artificial means – the spreading during planting of potato discs weighing 25-30 grams, 

obtained from infected tubers according to the conventional method. 

The experiments were conducted on cultivars Skarbnytsya, Cimmeria, Svitanok Kyiv, Tiras. 

To protect against the Colorado potato beetle the insecticide Confidor ("Bayer Crop Science", 

Germany) was used, against late blight, early blight – fungicide Acrobat MC, (BASF Agro BV, 

Switzerland), for complex protection against soil pests and the Colorado potato beetle – protectant 

Cruiser 350 FS ( "Syngenta", Switzerland), and against the stem nematode – protectant Shedevr, KS 

(LLC "Present Technologies", Ukraine, "Zhendzhiang Agrin Co. Ltd", China).  

 

Research results  
The effect of joint use of disinfectant Cruiser with biostimulants Stimpo and Regoplant on the 

density and harmfulness of wireworms, growth and development of plants, yield and marketability 

of tubers was investigated in the experiment No 1.  

Amount of potato stems under the influence of biostimulants was by 8.1-16.2% higher 

compared to the control without treatment. Under the influence of Stimpo quantity of stems 

averaged 6.1 thousand per one hectare, under the influence of Regoplant – 4.5 thousand.  

The area of leaf surface of 1 plant under the action of biostimulants has increased by 240-408 

cm
2
 (9.8%), that promoted an increase in the absorption of CO2

,
 and yield.  

Processing of tuber and crops at the stage of fully sprouted seed potatoes and bud stage helped 

to preserve harvested tubers by 22.2-37.1% and increase its marketability by 13.1-16.2%. 

Application of Stimpo and Regoplant was effective in controlling soil pest wireworm. The 

number of species in the variants with application of biostimulants decreased by 40.0-80.0%. 

The efficiency of Stimpo and Regoplant in controlling the density of the Colorado potato 

beetle with the integrated use of biostimulants together with disinfectant Cruiser was shown. In 

most variants, the level of the pest density was reduced by 30.0-100.0%. So, decreasing for adult 

insects averaged 57.5%, for egg-layings – 71.5)%, for larvae – 98.0% compared to the untreated 

control.  

In the experiment No 2 we studied the effect of biostimulants Stimpo and Regoplant on the 

colonization of potato tubers by stem nematodes. Research has established that in all the variants 

with the use of biostimulants the decrease of colonization averaged by 21.1% compared to the 

control.  

The treatment of tubers and crops at the stage of fully sprouted seed potatoes and budding 

stage with biostimulants has a positive effect on yield capacity and leads to the preservation of 

tubers by 36.7-87.2% depending on the variety. The positive impact on the marketability of potato 

tubers was 3.0-18.5%.  

The results show that the use of biostimulants for controlling stem nematode is cost-effective. 

One Euro invested in technology pays off on average 7.0-9.5 Euros (Table 1).  
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Table 1. Economic efficiency of the biostimulants using on potato Skarbnytsia, EUR  

Variant  

Additional 

marketable yield 
Cost 

of 

additional  

yield  

Additional costs, 

EUR/ha  
Operat

ing profit, 

EUR/h

a  
t/h

a  
%  

harvest

ing and 

transport  

cost of 

biostimulants  

Control  -  -  -  -  -  -  

Cruiser - 

standard  

6.

4  
38.3  640  6.4  80  355.0 

Biolan - 

standard  

6.

6  
39.5  660  6.6  3.7  632.4  

Stimpo  
7.

2  
43.1  720  7.2  4.0  682.8  

Regoplant  
8.

6  
51.5  860  8.6  9.0  831.4  

Note: This technology allowed a 60% reduction in the number of wireworms in the soil 

(Institute of Potato NAASU, 2012-2014).  

Findings:  
1. Biostimulants Biolan, Stimpo and Regoplant and pesticide Cruiser (in the dose recommended by 

the originator and reduced by 20 and 50%) lower population of wireworms by 75-80%, the 

Colorado potato beetle by 75-100%, that leads to an increase in yield by 14-60% and the 

marketability of tubers by 1.9-7.8%.  

2. Preplanting treatment of tuber varieties Neva, Tiras, Svitanok Kyiv with mixtures of pesticide 

Shedevr, reduced by 20%, together with bioregulators Stimpo and Regoplant plus double 

treatment of plants with bioregulators during the growing season reduces the population of stem 

nematode by 24.2-89.8% .  

3. Application of biostimulants during cultivation of varieties Neva, Tiras, Svitanok Kyiv has 

ensured an increase in tuber yield: Stimpo – by 13.5-34.6%; 40.5-45.0 and 24.8-33.9%; 

Regoplant – by 26.9-50.0%, 40.5-87.4%, 24.8-40.1%, as well as increasing in marketability by 

1.9%-7.2% as compared to the control.  
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ɉɪɨɤɨɩɱɭɤ Ɉ. ȱ. 
Ɍɟɪɧɨɩɿɥɶɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɩɟɞɚɝɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. ȼ. Ƚɧɚɬɸɤɚ,Ɍɟɪɧɨɩɿɥɶ, ɍɤɪɚʀɧɚ 

 

ȺКɍɆɍɅəɐȱə ɎɈɋɎɈРɍ NASTURTIUM OFFICINALE R. BR.  

ɍ ɆɈȾȿɅɖɇɈɆɍ ȿКɋɉȿРɂɆȿɇɌȱ 
 

Phosphorus and phosphorus accumulation of water Nasturtium officinale R. Br. in model 

experiment were studied. Proved that the largest number of phosphorus accumulates in the stem of 

the plant, andaccumulation phosphorus from wateroccuresby a stem and root system of plants, due 

to the physiological characteristics of life and metabolism, also physiological and ecological 

requirements of the habitats. 

 

ȼɫɬɭɩ. ɍ ɜɨɞɧɢɯ ɪɨɫɥɢɧ ɞɨɛɪɟ ɪɨɡɜɢɧɭɬɿ ɦɟɯɚɧɿɡɦɢ ɩɨɝɥɢɧɚɧɧɹ ɮɨɫɮɨɪɭ, ɨɫɨɛɥɢɜɨ 
ɧɚɣɛɿɥɶɲ ɛɿɨɞɨɫɬɭɩɧɨʀ ɞɥɹ ɧɢɯ ɮɨɪɦɢ – ɪɨɡɱɢɧɟɧɨɝɨ ɨɪɬɨɮɨɫɮɚɬɭ (ɊɈ4

3¯). ȼɦɿɫɬ ɮɨɫɮɚɬɿɜ ɭ 
ɪɨɫɥɢɧɧɢɯ ɨɪɝɚɧɿɡɦɚɯ є ɨɞɧɢɦ ɿɡ ɩɨɤɚɡɧɢɤɿɜ ʀɯɧɶɨɝɨ ɮɿɡɿɨɥɨɝɿɱɧɨɝɨ ɫɬɚɧɭ, ɨɫɤɿɥɶɤɢ 
ɦɟɬɚɛɨɥɿɡɦ ɮɨɫɮɨɪɭ ɜ ɡɧɚɱɧɿɣ ɦɿɪɿ ɜɢɡɧɚɱɚє ɦɨɠɥɢɜɿɫɬɶ ɜɢɠɢɜɚɧɧɹ ɪɨɫɥɢɧ ɭ ɧɟɫɩɪɢɹɬɥɢɜɢɯ 
ɭɦɨɜɚɯ ɫɟɪɟɞɨɜɢɳɚ Д5Ж. Ɉɞɧɿєɸ ɡ ɜɨɞɧɢɯ ɪɨɫɥɢɧ, ɹɤɚ ɩɨɲɢɪɟɧɚ ɜ ɦɟɠɚɯ ɍɤɪɚʀɧɢ ɭ 
ɡɜɨɥɨɠɟɧɢɯ ɦɿɫɰɟɜɨɫɬɹɯ ɬɚ ɜɨɞɨɣɦɚɯ, є ɇɚɫɬɭɪɰɿɹ ɥɿɤɚɪɫɶɤɚ ɚɛɨ ȼɨɞɹɧɢɣ ɤɪɟɫ-ɫɚɥɚɬ 
(Nasturtium officinale R. Br.). ɐɹ ɪɨɫɥɢɧɚ ɦɚє ɭ ɫɜɨєɦɭ ɫɤɥɚɞɿ ɱɢ ɧɟ ɧɚɣɛɿɥɶɲɭ ɤɿɥɶɤɿɫɬɶ 
ɮɨɫɮɨɪɭ ɫɟɪɟɞ ɿɧɲɢɯ ɜɨɞɧɢɯ ɪɨɫɥɢɧ, ɹɤɿ ɡɪɨɫɬɚɸɬɶ ɭ ɩɨɞɿɛɧɢɯ ɭɦɨɜɚɯ ɫɟɪɟɞɨɜɢɳɚ Д6Ж.  

Ɇɟɬɨɸ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɨ ɜɢɜɱɟɧɧɹ ɜɦɿɫɬɭ Ɋɡɚɝ. ɭ Nasturtium officinale R. Br. ɬɚ 
ɚɤɭɦɭɥɹɰɿʀ ɮɨɫɮɨɪɭ ɿɡ ɜɨɞɢ ɪɨɫɥɢɧɨɸ ɭ ɪɨɡɪɿɡɿ ɦɿɫɹɰɿɜ ɭ ɦɨɞɟɥɶɧɨɦɭ ɟɤɫɩɟɪɢɦɟɧɬɿ. 

Ɇɚɬɟɪіɚɥɢ і ɦɟɬɨɞɢ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɨ ɜɿɞɿɛɪɚɧɨ ɡɪɚɡɤɢ ɜɨɞɢ ɬɚ ɪɨɫɥɢɧɢ 
ɡ ɪ. ɋɟɪɟɬ ɜ ɨɤɨɥɢɰɹɯ ɦ. Ɍɟɪɧɨɩɨɥɹ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɜ ɧɢɯ ɜɦɿɫɬɭ ɮɨɫɮɚɬɿɜ ɡɚ ɦɟɬɨɞɢɤɨɸ Д4Ж. 
ȼɿɞɿɛɪɚɧɿ ɡɪɚɡɤɢ Nasturtium officinale R. Br. ɛɭɥɨ ɩɨɦɿɳɟɧɨ ɭ ɩɪɨɫɬɟɪɢɥɿɡɨɜɚɧɿ ɫɤɥɹɧɿ ɛɚɧɤɢ 
єɦɧɿɫɬɸ 3 ɥ ɿɡ ɜɨɞɨɸ ɡ ɪ. ɋɟɪɟɬ (ɤɨɧɬɪɨɥɶɧɿ ɩɪɨɛɢ) ɬɚ ɜɿɞɫɬɨɹɧɨɸ ɜɨɞɨɩɪɨɜɿɞɧɨɸ ɜɨɞɨɸ ɿɡ 
ɞɨɞɚɜɚɧɧɹɦ ɧɚɬɪɿɸ ɮɨɫɮɚɬɭ ɡ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɮɨɫɮɨɪɭ 3,5 ɦɝ/ɞɦ³ (ɞɨɫɥɿɞɧɿ ɩɪɨɛɢ). Ɋɨɫɥɢɧɢ 
ɤɭɥɶɬɢɜɭɜɚɥɢ ɩɪɨɬɹɝɨɦ 4 ɦɿɫɹɰɿɜ (ɠɨɜɬɟɧɶ 2015 ɪɨɤɭ – ɫɿɱɟɧɶ 2016 ɪɨɤɭ) ɭ ɦɨɞɟɥɶɧɢɯ ɭɦɨɜɚɯ 
ɡ ɬɟɦɩɟɪɚɬɭɪɨɸ ɩɨɜɿɬɪɹ 18-20ºɋ, ɬɟɦɩɟɪɚɬɭɪɨɸ ɜɨɞɢ 14-16ºɋ ɬɚ ɨɫɜɿɬɥɟɧɿɫɬɸ 10000 Ʌɤ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɥɸɦɿɧɟɫɰɟɧɬɧɢɯ ɥɚɦɩ 16/8 ɝɨɞ. ȼɦɿɫɬ Ɋɡɚɝ. ɭ ɪɨɫɥɢɧɚɯ ɜɢɡɧɚɱɚɥɢ ɳɨɦɿɫɹɰɹ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɦɟɬɨɞɢɤɢ [1]. 

Рɟɡɭɥɶɬɚɬɢ. ɉɨɝɥɢɧɚɧɧɹ ɮɨɫɮɨɪɭ ɿɡ ɜɨɞɢ Nasturtium officinale R. Br. ɭ ɩɪɢɪɨɞɧɿɯ ɭɦɨɜɚɯ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɫɬɟɛɥɨɜɨɸ ɱɚɫɬɢɧɨɸ ɪɨɫɥɢɧɧɨɝɨ ɨɪɝɚɧɿɡɦɭ, ɩɿɫɥɹ ɱɨɝɨ ɮɨɫɮɨɪ ɬɚ ɿɧɲɿ ɩɨɠɢɜɧɿ 
ɞɥɹ ɪɨɫɥɢɧɢ ɪɟɱɨɜɢɧɢ ɧɚɩɪɚɜɥɹɸɬɶɫɹ ɞɨ ɡɨɧ ɣɨɝɨ ɿɧɬɟɪɤɚɥɹɪɧɨɝɨ ɬɚ ɚɩɿɤɚɥɶɧɨɝɨ ɪɨɫɬɭ 
(ɥɢɫɬɹ, ɤɨɪɟɧɹ), ɚ ɩɨɬɿɦ ɿ ɜ ɩɥɨɞɢ Д2; 3]. ɇɚɦɢ ɩɪɨɚɧɚɥɿɡɨɜɚɧɨ ɞɢɧɚɦɿɤɭ ɜɦɿɫɬɭ Ɋɡɚɝ. ɭ 

Nasturtium officinale R. Br. ɭ ɦɨɞɟɥɶɧɢɯ ɭɦɨɜɚɯ ɭ ɪɨɡɪɿɡɿ ɦɿɫɹɰɿɜ (ɪɢɫ. 1). 
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Ɋɢɫ. 1. ȼɦɿɫɬ Ɋɡɚɝ. ɭ Nasturtium officinale R. Br. 

 

əɤ ɜɿɞɨɦɨ, Nasturtium officinale R. Br. є ɧɚɩɿɜɩɪɢɤɪɿɩɥɟɧɨɸ ɪɨɫɥɢɧɨɸ ɡɿ ɫɥɚɛɨ-

ɪɨɡɜɢɧɟɧɨɸ ɤɨɪɟɧɟɜɨɸ ɫɢɫɬɟɦɨɸ, ɳɨ ɫɩɿɜɜɿɞɧɨɫɢɬɶɫɹ ɡ ɩɟɪɟɜɚɠɚɸɱɨɸ ɩɨɝɥɢɧɚɥɶɧɨɸ ɳɨɞɨ 
ɮɨɫɮɚɬɿɜ ɡɞɚɬɧɿɫɬɸ ɰɿєʀ ɜɟɝɟɬɚɬɢɜɧɨʀ ɱɚɫɬɢɧɢ ɨɪɝɚɧɿɡɦɭ ɪɨɫɥɢɧɢ Д6]. ȼɩɪɨɞɨɜɠ 1-ɝɨ ɬɚ 2-ɝɨ 
ɦɿɫɹɰɿɜ ɞɨɫɥɿɞɠɟɧɧɹ ɜɢɹɜɢɥɢ, ɳɨ ɧɚɣɟɮɟɤɬɢɜɧɿɲɟ ɚɤɭɦɭɥɸє ɮɨɫɮɨɪ ɫɬɟɛɥɨ, ɜɿɞ ɹɤɨɝɨ 
ɟɥɟɦɟɧɬ ɧɚɞɯɨɞɢɬɶ ɞɨ ɥɢɫɬɹ. Ɉɞɧɚɤ, ɩɪɨɬɹɝɨɦ 3-ɝɨ ɬɚ 4-ɝɨ ɦɿɫɹɰɿɜ, ɤɨɥɢ ɮɨɫɮɨɪ ɞɥɹ ɪɨɫɬɭ 
ɥɢɫɬɹ ɜɠɟ ɧɟ ɩɨɬɪɿɛɧɢɣ, ɧɚɣɛɿɥɶɲɚ ɚɤɭɦɭɥɸɸɱɚ ɡɞɚɬɧɿɫɬɶ ɜɢɹɜɥɟɧɚ ɭ ɤɨɪɟɧɟɜɿɣ ɫɢɫɬɟɦɿ ɿɡ 
ɦɚɤɫɢɦɚɥɶɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ ɭ 4-ɣ ɦɿɫɹɰɶ ɞɨɫɥɿɞɠɟɧɧɹ. Ɉɬɠɟ, Nasturtium officinale R. Br. 

ɜɢɫɬɭɩɚє ɚɤɬɢɜɧɢɦ ɮɨɫɮɨɪɮɿɤɫɚɬɨɪɨɦ ɩɪɨɬɹɝɨɦ ɩɟɪɲɢɯ ɞɜɨɯ ɦɿɫɹɰɿɜ ɞɨɫɥɿɞɠɟɧɧɹ. ȼɢɹɜɥɟɧɨ 
ɡɦɟɧɲɟɧɧɹ ɧɚɤɨɩɢɱɭɜɚɥɶɧɨʀ ɡɞɚɬɧɨɫɬɿ ɮɨɫɮɨɪɭ ɇɚɫɬɭɪɰɿєɸ ɥɿɤɚɪɫɶɤɨɸ, ɚ ɫɚɦɟ: 42,3% ɭ 
ɤɨɧɬɪɨɥɶɧɢɯ ɩɪɨɛɚɯ ɿ 44,2% ɭ ɞɨɫɥɿɞɧɢɯ ɩɪɨɛɚɯ ɮɨɫɮɨɪɭ ɚɤɭɦɭɥɶɨɜɚɧɨ ɭ ɫɬɟɛɥɿ, 32,9% ɿ 
32,4% – ɭ ɤɨɪɟɧɿ ɿ 25,2% ɿ 23,2% – ɭ ɥɢɫɬɤɚɯ ɜɿɞɩɨɜɿɞɧɨ. 

Ⱥɤɭɦɭɥɹɰіɹ ɮɨɫɮɨɪɭ іɡ ɜɨɞɢ Nasturtium officinale R. Br. Ɉɬɪɢɦɚɧɿ ɞɚɧɿ ɳɨɞɨ ɜɦɿɫɬɭ 
ɮɨɫɮɨɪɭ ɭ Nasturtium officinale R. Br. ɫɩɿɜɜɿɞɧɨɫɹɬɶɫɹ ɡ ʀɯ ɡɞɚɬɧɿɫɬɸ ɩɨɝɥɢɧɚɧɧɹ ɮɨɫɮɨɪɧɢɯ 
ɫɩɨɥɭɤ ɿɡ ɜɨɞɢ. Ɍɚɤ, ɤɨɟɮɿɰɿєɧɬ ɚɤɭɦɭɥɹɰɿʀ ɮɨɫɮɨɪɭ ɿɡ ɜɨɞɢ ɫɬɚɧɨɜɢɬɶ 6,5% ɭ ɤɨɧɬɪɨɥɶɧɢɯ 
ɪɨɫɥɢɧ ɿ 5,1% ɭ ɞɨɫɥɿɞɿ. Ɋɚɡɨɦ ɡ ɬɢɦ, ɪɨɫɥɢɧɚ ɦɚє ɜɢɫɨɤɭ ɡɞɚɬɧɿɫɬɶ ɚɤɭɦɭɥɸɜɚɬɢ ɮɨɫɮɚɬɢ ɹɤ 

ɤɨɪɟɧɟɜɨɸ, ɬɚɤ  ɿ ɫɬɟɛɥɨɜɨɸ ɱɚɫɬɢɧɚɦɢ. ȱɡ ɩɟɪɟɜɚɠɚɧɧɹɦ ɤɨɪɟɧɟɜɨɝɨ ɲɥɹɯɭ ɠɢɜɥɟɧɧɹ 
ɪɨɫɥɢɧɢ ɦɨɠɥɢɜɟ ɜɢɥɭɱɟɧɧɹ ɡ ɟɤɨɫɢɫɬɟɦɢ ɮɨɫɮɨɪɧɢɯ ɫɩɨɥɭɤ ɡ ʉɪɭɧɬɭ ɬɚ ɧɚɦɭɥɭ, ɚ ɿɡ 
ɩɟɪɟɜɚɠɚɧɧɹɦ ɫɬɟɛɥɨɜɨɝɨ ɲɥɹɯɭ ɠɢɜɥɟɧɧɹ – ɜɢɥɭɱɟɧɧɹ ɮɨɫɮɚɬɿɜ ɡ ɬɨɜɳɿ ɜɨɞɢ, ɳɨ ɜɚɠɥɢɜɨ 
ɞɥɹ ɨɱɢɳɟɧɧɹ ɝɿɞɪɨɟɤɨɫɢɫɬɟɦɢ ɜɿɞ ɧɚɞɥɢɲɤɭ ɪɨɡɱɢɧɟɧɢɯ ɮɨɫɮɚɬɿɜ. 

ȼɢɫɧɨɜɨɤ. Ɉɬɠɟ, Nasturtium officinale R. Br. є ɭɧɿɜɟɪɫɚɥɶɧɨɸ ɜɨɞɧɨɸ ɪɨɫɥɢɧɨɸ ɿɡ 
ɪɨɡɜɢɧɭɬɨɸ ɤɨɪɟɧɟɜɨ-ɫɬɟɛɥɨɜɨɸ ɫɢɫɬɟɦɨɸ ɚɤɭɦɭɥɹɰɿʀ ɮɨɫɮɨɪɭ, ɹɤɚ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɚ ɞɥɹ 
ɜɢɥɭɱɟɧɧɹ ɮɨɫɮɚɬɿɜ ɡ ʉɪɭɧɬɭ ɬɚ ɧɚɦɭɥɭ ɜɨɞɨɣɦ, ɚ ɬɚɤɨɠ ɞɥɹ ɡɦɟɧɲɟɧɧɹ ɟɜɬɪɨɮɿɤɚɰɿʀ ɜɨɞɨɣɦ. 

 

Ʌіɬɟɪɚɬɭɪɚ: 
1. ȽɈɋɌ 26657–97 Ʉɨɪɦɚ, ɤɨɦɛɢɤɨɪɦɚ, ɤɨɦɛɢɤɨɪɦɨɜɨɟ ɫɵɪɶɟ. Ɇɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ 

ɫɨɞɟɪɠɚɧɢɹ ɮɨɫɮɨɪɚ. 58–68 ɫ. 
2. Ʉɭɪɫɚɧɨɜ Ⱥ. Ʌ. Ɍɪɚɧɫɩɨɪɬ ɚɫɫɢɦɢɥɹɬɨɜ ɜ ɪɚɫɬɟɧɢɢ/ Ⱥ. Ʌ. Ʉɭɪɫɚɧɨɜ. - Ɇ. : ɇɚɭɤɚ, 1976. - 646 ɫ. 
3. Ɇɚɤɪɭɲɢɧ Ɇ. Ɇ., Ɇɚɤɪɭɲɢɧɚ Є. Ɇ., ɉɟɬɟɪɫɨɧ ɇ. ȼ., Ɇɟɥɶɧɢɤɨɜ Ɇ. Ɇ. Ɏɿɡɿɨɥɨɝɿɹ ɪɨɫɥɢɧ. /Ɂɚ 

ɪɟɞɚɤɰɿєɸ ɩɪɨɮɟɫɨɪɚ Ɇ. Ɇ. Ɇɚɤɪɭɲɢɧɚ. ɉɿɞɪɭɱɧɢɤ. – ȼɿɧɧɢɰɹ: ɇɨɜɚ Ʉɧɢɝɚ, 2006. – 416 ɫ. 
4. Ɇɟɬɨɞɢɤɚ ɜɢɤɨɧɚɧɧɹ ɜɢɦɿɪɸɜɚɧɶ «ɉɨɜɟɪɯɧɟɜɿ ɬɚ ɨɱɢɳɟɧɿ ɫɬɿɱɧɿ ɜɨɞɢ. Ɇɟɬɨɞɢɤɚ 

ɜɢɤɨɧɚɧɧɹ ɜɢɦɿɪɸɜɚɧɶ ɦɚɫɨɜɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɪɨɡɱɢɧɟɧɢɯ ɨɪɬɨɮɨɫɮɚɬɿɜ ɮɨɬɨɦɟɬɪɢɱɧɢɦ 
ɦɟɬɨɞɨɦ». Ɇȼȼ081/12-0005-01 ɜɿɞ 16.11.2001ɪ. – 17 ɫ. 

5. ɉɚɫɢɱɧɚɹ ȿ. Ⱥ., Ƚɨɪɛɚɬɸɤ Ʌ. Ɉ., Ⱥɪɫɚɧ Ɉ. Ɇ., ɋɚɜɥɭɱɢɧɫɤɚɹ Ɇ. Ⱥ., Ʉɭɤɥɹ ɂ. Ƚ., ɉɥɚɬɨɧɨɜ 
ɇ. Ⱥ., Ȼɭɪɦɢɫɬɪɟɧɤɨ ɋ. ɉ. ȼɥɢɹɧɢɟ ɫɨɟɞɢɧɟɧɢɣ ɮɨɫɮɨɪɚ ɧɚ ɜɨɞɧɵɟ ɪɚɫɬɟɧɢɹ (ɨɛɡɨɪ)// 
Ƚɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɢɣ ɠɭɪɧɚɥ. - 2015. - Ɍ. 51, № 1. C. 93–108 

6. Ɉɩɪɟɞɟɥɢɬɟɥɶ ɜɵɫɲɢɯ ɪɚɫɬɟɧɢɣ ɍɤɪɚɢɧɵ/ ɨɬɜ. ɪɟɞ. ɘ.ɇ.ɉɪɨɤɭɞɢɧ. - Ʉ. : ɇɚɭɤ. ɞɭɦɤɚ, 
1987. - 548 ɫ. 



Biotechnology for agriculture and environmental protection  
   

 

 
September 07

th
 - 10th, 2016 

Odessa, Ukraine 
201 

Pykalo S.V.
1
, Bavol A.V.

2
, Dubrovna O.V.

2
 

1
The V.M. Remeslo Myronivka Institute of Wheat, NAAS of Ukraine, Kyiv region, Ukraine 

2
Institute of Plant Physiology and Genetics, NAS of Ukraine, Kyiv, Ukraine 

 

CYTOGENETIC EFFECT OF SODIUM CHLORIDE ON CALLUS CULTURES OF 

WINTER TRITICALE 

 
The results of the study of the cytogenetic structure of winter triticale callus tissues during their 

cultivation on selective medium supplemented with sublethal concentration of sodium chloride are 

presented. It was established that sublethal concentration of stress factor has clastogenic effect and 

causes turbagenic disturbances in callus cells. Analysis of genetic structure of cell populations 

cultured under sublethal concentration of the sodium chloride has demonstrated significant 

increase in aneuploidy and frequency of segregation to rye and wheat genomes as well as 

prevalence of cell populations with reduced relative to the modal number of chromosomes. 

 

Introduction. Triticale (×Triticosecale Wittmack), the artificial wheat×rye amphidiploid, was 

created in an attempt to combine the grain quality and productivity of wheat with the superior 

performance of rye in marginal environments [1]. In modern triticale breeding programs special 

attention is paid to combining high potential productivity of cultivars and their ability to withstand 

biotic and abiotic factors [2,3]. Salinity in soil or water is one of the major abiotic stresses that 

reduce plant growth and crop productivity worldwide [4]. It is known that under action of salt 

agents a number of morphological and cytogenetic changes in cells cultured in vitro occurs [5].  

Aim. The aim of the work is to study cytogenetic structure of winter triticale callus tissues 

during their cultivation on selective medium supplemented with sodium chloride. 

Methodology. Material for studies there were callus cultures derived from shoot apex explants 

of 3-day-old sterile seedlings of winter hexaploid triticale line 38/1296. Calli were planted on 

modified MS medium containing sublethal concentration of sodium chloride – 1.2 %. Callus 

cultures grown on medium free of sodium chloride as stress factor were control. Cytogenetic 

analysis was carried out on calli culturing on 5
th–7

th
 day during I, III and VI passages. Press 

temporary samples were prepared according to standard procedures. On an average 100-150 

metaphase and anaphase plates were analyzed in each variant of the experiment. Cytogenetic effect 

of sodium chloride on triticale tissue culture was determined by the change in the ratio of cells of 

different ploidy levels, frequency of structural chromosome aberrations and mitotic abnormalities. 

Results. Resulted from the research in calli cultivated on selective medium a significant 

increase in the number of aneuploid, diploid and tetraploid cells was detected (fig. 1). 

 
Fig. 1. Distribution by number of chromosomes in triticale callus cells cultured on selective 

medium and control: horizontal – number of sets of chromosomes; vertical – frequency of cells, % 

(ɚn - aneuploid cells, x=7). 
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Also there was observed the appearance of haploid and pentaploid cells. A significant 

difference between the control and experiment in portion of triploid cells was not detected, and 

polyploid cells almost were never found. 

The presence in the medium of sublethal concentrations of sodium chloride resulted in 

increased frequency of chromosomal aberrations, mainly as chromatid bridges and fragments 

(fig. 2).  

   
a                                   b                                     c                                       d 

Fig. 2. Types of chromosomal aberrations and disturbances of mitosis in callus cells of 

triticale cultivated under salt stress conditions: a – chromatid bridges; b – multipolar mitoses; c – 

multiple fragments; d – multiple disturbances. 

 

The total part of aberrant anaphases with fragments was about 65 %. There were also isolated 

cells from multiple disorders, i.e. those which contained simultaneously both fragments and bridges 

(fig. 2, d). Disturbances of mitosis were mainly presented by cells with multipolar mitoses (fig. 2, b) 

being a character of apoptosis, genomic instability and a significant indicator for genotoxic effect of 

sodium chloride on cells [6,7]. 

Conclusions. Thus, we have observed cytogenetic effect of NaCl on callus culture of winter 

triticale. Cytogenetic analysis of callus cultures showed a high degree of heterogeneity and 

significant differences in cytological processes between calli that were grown on selective vs. 

control media. It was established that sublethal concentration of stress factor has clastogenic effect 

and causes turbagenic disturbances in callus cells. Analysis of genetic structure of cell populations 

cultured under sublethal concentration of the sodium chloride has demonstrated significant increase 

in aneuploidy and frequency of segregation to rye and wheat genomes as well as prevalence of cell 

populations with reduced relative to the modal number of chromosomes. 
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Рɭɞɧɢɰɶɤɚ Ɇ.ȼ., ɉɚɥɥɚɞіɧɚ Ɍ.Ɉ. 
ȱɧɫɬɢɬɭɬ ɛɨɬɚɧɿɤɢ ɿɦ. Ɇ. Ƚ. ɏɨɥɨɞɧɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

 

ȼɉɅɂȼ ȻȱɈȺКɌɂȼɇɂɏ ɉРȿɉȺРȺɌȱȼ ɆȿɌȱɍР ɌȺ ȱȼȱɇ ɇȺ ȺКɌɂȼɇȱɋɌɖ ɋɚ2+
-

ȺɌɎɚɡɢ ɍ ȼȺКɍɈɅəРɇȱɃ ɆȿɆȻРȺɇȱ КɅȱɌɂɇ КɈРȿɇȱȼ КɍКɍРɍȾɁɂ  

ɁȺ ɍɆɈȼ ɁȺɋɈɅȿɇɇə 
 

The effect of seed treatment with bioactive agents on Ca
2+

-ATPase vacuolar membrane of corn root 

seedlings cells engaged in removing Ca
2+

 from the cytoplasm to vacuolar space was investigated. It 

was shown that after treatment with preparations under study during exposition of seedlings in the 

presence of Na
+
 an increase in hydrolytic and transport activity of Ca

2+
-ATPase was observed, and 

this action intensified mostly after Methiur action. Thus saltprotective effect of Methiur and Ivin is 

associated with influence on Ca transport as secondary messenger in the process of Na
+
 removal. 

 

Ɂɚɫɨɥɟɧɧɹ ʉɪɭɧɬɿɜ є ɞɥɹ ɪɨɫɥɢɧ ɨɞɧɢɦ ɡ ɧɚɣɫɢɥɶɧɿɲɢɯ ɫɬɪɟɫɨɜɢɯ ɮɚɤɬɨɪɿɜ, ɧɟɝɚɬɢɜɧɚ ɞɿɹ 
ɹɤɨɝɨ ɡɭɦɨɜɥɟɧɚ ɩɟɪɟɜɚɠɧɨ ɩɪɢɫɭɬɧɿɫɬɸ ɜ ɫɨɥɹɯ Na

+
 ɹɤ ɝɨɥɨɜɧɨɝɨ ɤɚɬɿɨɧɚ. Ƀɨɝɨ ɜɢɞɚɥɟɧɧɹ ɡ 

ɰɢɬɨɩɥɚɡɦɢ ɤɥɿɬɢɧ ɧɚɡɨɜɧɿ ɬɚ ɞɨ ɜɚɤɭɨɥɹɪɧɨɝɨ ɩɪɨɫɬɨɪɭ ɡɞɿɣɫɧɸєɬɶɫɹ Na
+/ɇ+

-

ɚɧɬɢɩɨɪɬɟɪɚɦɢ, ɚɤɬɢɜɧɿɫɬɶ ɹɤɢɯ ɡɚɥɟɠɢɬɶ ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ ɋa
2+, ɤɨɬɪɢɣ ɡɚɩɭɫɤɚє ʀɯ 

ɪɟɝɭɥɹɬɨɪɧɢɣ ɥɚɧɰɸɝ. ɉɪɨɛɥɟɦɚ ɪɟɝɭɥɹɰɿʀ ɚɤɬɢɜɧɨɫɬɿ Na
+/ɇ+

-ɚɧɬɢɩɨɪɬɟɪɿɜ ɜɢɦɚɝɚє ɜɢɜɱɟɧɧɹ 
ɜɩɥɢɜɭ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɛɿɨɚɤɬɢɜɧɢɯ ɩɪɟɩɚɪɚɬɿɜ ɧɚ ɪɨɛɨɬɭ ɦɟɦɛɪɚɧɢɯ ɮɟɪɦɟɧɬɿɜ, ɡɨɤɪɟɦɚ ɋɚ2+

-

ȺɌɎɚɡ. 
 

Ɇɟɬɨɸ ɧɚɲɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɨ ɜɢɜɱɟɧɧɹ ɜɩɥɢɜɭ ɫɢɧɬɟɬɢɱɧɢɯ ɩɪɟɩɚɪɚɬɿɜ Ɇɟɬɿɭɪ (6-

ɦɟɬɢɥ-2-ɦɟɪɤɚɩɬɨ-4-ɝɿɞɪɨɤɫɢɩɿɪɢɦɿɞɢɧ) ɬɚ ȱɜɿɧ (N-ɨɤɫɢɞ-2,6-ɞɢɦɟɬɢɥɩɿɪɢɞɢɧ) ɧɚ 
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɋɚ2+

-ȺɌɎɚɡɢ ɭ ɜɚɤɭɨɥɹɪɧɿɣ ɦɟɦɛɪɚɧɿ ɤɥɿɬɢɧ ɤɨɪɟɧɿɜ ɩɪɨɪɨɫɬɤɿɜ ɤɭɤɭɪɭɞɡɢ 
ɟɤɫɩɨɧɨɜɚɧɢɯ ɧɚ NaCl. 

 

Ɂɚɫɬɨɫɭɜɚɧɧɹ ɩɪɟɩɚɪɚɬɿɜ ɡɞɿɣɫɧɸɜɚɥɨɫɶ ɲɥɹɯɨɦ ɡɚɦɨɱɭɜɚɧɧɹ ɧɚɫɿɧɧɹ Zea mays L. (ɝɿɛɪɢɞ 
Ɉɫɬɪɟɱ ɋȼ) ɧɚ 1 ɞɨɛɭ ɜ 10-7Ɇ ɜɨɞɧɢɯ ɪɨɡɱɢɧɚɯ Ɇɟɬɿɭɪɭ ɬɚ ȱɜɿɧɭ. ɉɪɨɪɨɫɬɤɢ ɜɢɪɨɳɭɜɚɥɢɫɹ ɭ 
ɜɨɞɧɿɣ ɤɭɥɶɬɭɪɿ ɧɚ ɫɟɪɟɞɨɜɢɳɿ ɏɨɝɥɟɧɞɚ ɣ ɭ ɬɢɠɧɟɜɨɦɭ ɜɿɰɿ ɟɤɫɩɨɧɭɜɚɥɢɫɹ ɜ ɩɪɢɫɭɬɧɨɫɬɿ 
100 ɦɆNaClɩɪɨɬɹɝɨɦ 1 ɬɚ 10 ɞɿɛ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɡɞɿɣɫɧɸɜɚɥɨɫɹ ɧɚ ɜɚɤɭɨɥɹɪɧɢɯ ɦɟɦɛɪɚɧɚɯ 
ɿɡɨɥɶɨɜɚɧɢɯ ɡ ɤɨɪɟɧɿɜ ɩɪɨɪɨɫɬɤɿɜ ɡɚ ɦɟɬɨɞɨɦ Pooleetal.Д1Ж. Ƚɿɞɪɨɥɿɬɢɱɧɭ ɚɤɬɢɜɧɿɫɬɶ ɋɚ2+

-

ȺɌɎɚɡɢ ɜɢɡɧɚɱɚɥɢ ɡɚ Carnelli Д2Ж, ɬɪɚɧɫɩɨɪɬɧɭ – ɡɚ PfeifferandHКРОr Д3Ж, ɡɚɫɬɨɫɨɜɭɸɱɢ 
ɮɥɭɨɪɟɫɰɟɧɬɧɢɣ ɡɨɧɞ Fluo 4 AM. 

 

Ɂɧɚɣɞɟɧɨ, ɳɨ ɡɚ ɜɿɞɫɭɬɧɨɫɬɿ ɡɚɫɨɥɟɧɧɹ ɨɛɢɞɜɚ ɩɪɟɩɚɪɚɬɢ ɩɨɫɢɥɸɜɚɥɢ ɥɢɲɟ ɝɿɞɪɨɥɿɬɢɱɧɭ 
ɚɤɬɢɜɧɿɫɬɶ ɋɚ2+

-ȺɌɎɚɡɢ. ɉɪɢɫɭɬɧɿɫɬɶ NaCl ɡɧɢɠɭɜɚɥɚ ɬɪɚɧɫɩɨɪɧɭ ɚɤɬɢɜɧɿɫɬɶ ɭ ɤɨɧɬɪɨɥɿ, 
ɬɨɞɿ ɹɤ ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɪɟɩɚɪɚɬɿɜ, ɨɫɨɛɥɢɜɨ Ɇɟɬɿɭɪɭ, ɩɨɫɢɥɸɜɚɥɨ ɨɛɢɞɜɿ ɚɤɬɢɜɧɨɫɬɿ, ɩɪɢ 1 
ɞɨɛɨɜɿɣ ɫɨɥɶɨɜɿɣ ɟɤɫɩɨɡɢɰɿʀ ɣ ɦɟɧɲɨɸ ɦɿɪɨɸ ɩɪɢ 10 ɞɨɛɨɜɿɣ, ɬɨɞɿ ɹɤ ɩɨɞɿɛɧɢɣ ɟɮɟɤɬ ȱɜɿɧɚ 
ɜɢɹɜɢɜɫɹ ɫɥɚɛɲɢɦ. 
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Ɍɚɛɥɢɰɹ 1. ȼɩɥɢɜ ɩɪɟɩɚɪɚɬɿɜ Ɇɟɬɿɭɪ ɬɚ ȱɜɿɧ ɧɚ ɚɤɬɢɜɧɿɫɬɶ ɋɚ2+
-ȺɌɎɚɡɢ ɜɚɤɭɨɥɹɪɧɨʀ 

ɦɟɦɛɪɚɧɢ ɤɥɿɬɢɧ ɤɨɪɟɧɿɜ ɩɪɨɪɨɫɬɤɿɜ ɤɭɤɭɪɭɞɡɢ 

ɉɪɟɩɚɪɚɬ ȼɿɤ ɩɪɨɪɨɫɬɤɿɜ 

8 ɞɿɛ % ɩɨ ɜɿɞɧɨɲɟɧɸ 
ɞɨ ɤɨɧɬɪɨɥɸ 

17 ɞɿɛ % ɩɨ ɜɿɞɧɨɲɟɧɸ 
ɞɨ ɤɨɧɬɪɨɥɸ 

Ⱥ. Ƚɿɞɪɨɥɿɬɢɱɧɚ ɚɤɬɢɜɧɿɫɬɶ (ɧɦɨɥɶ Ɋɧ/ɦɝ ɩɪɨɬɟʀɧɭ·хɜ) 
Ʉɨɧɬɪɨɥɶ 32,4±1,2 100 33,5±1,9 100 

Ɇɟɬɿɭɪ 57,3±2,7# 177 62,8±3,1# 187 

ȱɜɿɧ 48,6±1,5# 150 51,1±1,7# 153 

Ȼ. Ɍɪɚɧɫɩɨɪɬɧɚ ɚɤɬɢɜɧɿɫɬɶ (∆%F/ɦɝ ɩɪɨɬɟʀɧɭ·хɜ) 
Ʉɨɧɬɪɨɥɶ 48,4±2,1 100 49,5±2,6 100 

Ɇɟɬɿɭɪ 54,1±1,1# 112 58,2±2,3# 118 

ȱɜɿɧ 49,9±1,2# 103 52,9±1,9# 107 

M±m; n=6, p<0,05, # -ɪɿɡɧɢɰɿ ɞɨɫɬɨɜɿɪɧɿ ɜɿɞɧɨɫɧɨ ɤɨɧɬɪɨɥɸ ɛɟɡ ɫɨɥɶɨɜɨʀ ɟɤɫɩɨɡɢɰɿʀ 
 

Ɍɚɛɥɢɰɹ 2. ȼɩɥɢɜ ɩɪɟɩɚɪɚɬɿɜ Ɇɟɬɿɭɪɚ ɬɚ ȱɜɿɧɚ ɧɚ ɚɤɬɢɜɧɿɫɬɶ ɋɚ2+
-ȺɌɎɚɡɢ ɜɚɤɭɨɥɹɪɧɨʀ 

ɦɟɦɛɪɚɧɢ ɤɥɿɬɢɧ ɤɨɪɟɧɿɜ ɩɪɨɪɨɫɬɤɿɜ ɤɭɤɭɪɭɞɡɢ, ɟɤɫɩɨɧɨɜɚɧɢɯ ɭ ɩɪɢɫɭɬɧɨɫɬɿ 100 ɦɆ NaCl 

ɉɪɟɩɚɪɚɬ 100 ɦɆNaCl 

ɭ ɫɟɪɟɞɨɜɢɳɿ 
ȼɿɤ ɩɪɨɪɨɫɬɤɿɜ 

 1 ɞɨɛɚ % ɩɨ 
ɜɿɞɧɨɲɟɧɸ 

ɞɨ ɤɨɧɬɪɨɥɸ 

10 ɞɿɛ % ɩɨ 
ɜɿɞɧɨɲɟɧɸ 

ɞɨ ɤɨɧɬɪɨɥɸ 

Ⱥ. Ƚɿɞɪɨɥɿɬɢɱɧɚ ɚɤɬɢɜɧɿɫɬɶ (ɧɦɨɥɶ Ɋɧ/ɦɝ ɩɪɨɬɟʀɧɭ·хɜ) 
Ʉɨɧɬɪɨɥɶ NaCl 31,8±1,5 100 49,7±1,3 100 

Ɇɟɬɿɭɪ NaCl 78,2±2,4#* 245 82,1 ±2,6#* 165 

ȱɜɿɧ NaCl 71,7±2,2#* 225 71,9±2,9#* 145 

Ȼ. Ɍɪɚɧɫɩɨɪɬɧɚ ɚɤɬɢɜɧɿɫɬɶ (∆%F/ɦɝ ɩɪɨɬɟʀɧɭ·хɜ) 
Ʉɨɧɬɪɨɥɶ NaCl 37,7±1,1 100 54,9±1,9 100 

Ɇɟɬɿɭɪ NaCl 77,6±1,2#* 205 79,5±1,6#* 144 

ȱɜɿɧ NaCl 70,8±2,4#* 187 71,3±2,9#* 129 

M±m; n=6, p<0,05, # -ɪɿɡɧɢɰɿ ɞɨɫɬɨɜɿɪɧɿ ɜɿɞɧɨɫɧɨ ɤɨɧɬɪɨɥɸ ɛɟɡ ɫɨɥɶɨɜɨʀ ɟɤɫɩɨɡɢɰɿʀ,  
* ɪɿɡɧɢɰɿ ɞɨɫɬɨɜɿɪɧɨɫɬɿ ɜɿɞɧɨɫɧɨ ɤɨɧɬɪɨɥɸ ɩɪɢ ɟɤɫɩɨɡɢɰɿʀ 100 ɦɆ NaCl 

 

Ɉɞɟɪɠɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɩɪɨɞɟɦɨɧɫɬɪɭɜɚɥɢ ɡɞɚɬɧɿɫɬɶ ɨɛɨɯ ɩɪɟɩɚɪɚɬɿɜ ɩɨɫɢɥɸɜɚɬɢ ɚɤɬɢɜɧɿɫɬɶ 
ɋɚ2+

-ȺɌɎɚɡɢ ɭ ɜɚɤɭɨɥɹɪɧɿɣ ɦɟɦɛɪɚɧɿ ɡɚ ɩɪɢɫɭɬɧɨɫɬɿ Na
+, ɩɪɢɱɨɦɭ ɜɩɥɢɜ Ɇɟɬɿɭɪɚ ɜɢɹɜɢɜɫɹ 

ɫɢɥɶɧɿɲɢɦ. Ɍɚɤɢɦ ɱɢɧɨɦ, Ɇɟɬɿɭɪ ɡɞɚɬɧɢɣ ɫɢɥɶɧɿɲɟ ɜɩɥɢɜɚɬɢ ɧɚ ɩɪɨɰɟɫɢ ɜɢɞɚɥɟɧɧɹ ɡ 
ɰɢɬɨɩɥɚɡɦɢ Na

+
 ɞɨ ɜɚɤɭɨɥɹɪɧɨɝɨ ɩɪɨɫɬɨɪɭ, ɡɚɜɞɹɤɢ ɡɞɚɬɧɨɫɬɿ ɩɨɫɢɥɸɜɚɬɢ ɚɤɬɢɜɧɿɫɬɶ ɋɚ2+

-

ȺɌɎɚɡɢ ɭ ɜɚɤɭɨɥɹɪɧɿɣ ɦɟɦɛɪɚɧɿ. 
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Рɭɫɚɤɨɜɚ Ɇ. ɘ. 1, Ɍɹɝɧɢɪɹɞɧɨ Ʌ.ɘ. 2, Рɭɳɚɤ Ɉ. ȼ. 2 
1Ȼɿɨɬɟɯɧɨɥɨɝɿɱɧɢɣ ɧɚɭɤɨɜɨ-ɧɚɜɱɚɥɶɧɢɣ ɰɟɧɬɪ,  

  Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȱ.ȱ. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 
2Ʉɚɮɟɞɪɚ ɦɿɤɪɨɛɿɨɥɨɝɿʀ, ɜɿɪɭɫɨɥɨɝɿʀ ɬɚ ɛɿɨɬɟɯɧɨɥɨɝɿʀ,  

  Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȱ.ȱ. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 
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In this work the form of interaction between Pseudomonas bacteria with some bacilli and 

phytopathogenic Fusarium and Trichoderma fungi was researched. The Pseudomonas greatest 

influence on the seed germination and pathogenic microorganisms was due to produce of indolyl-3-

acetic acid and siderophore. 

 

Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ ɜɟɥɢɤɚ ɭɜɚɝɚ ɩɪɢɞɿɥɹєɬɶɫɹ ɪɨɡɜɢɬɤɭ ɟɤɨɥɨɝɿɱɧɢɯ ɦɟɬɨɞɿɜ ɛɨɪɨɬɶɛɢ ɿɡ 
ɡɚɯɜɨɪɸɜɚɧɧɹɦɢ ɤɭɥɶɬɭɪɧɢɯ ɪɨɫɥɢɧ. Ⱦɚɧɿ ɦɟɬɨɞɢ ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɹɤ ɚɥɶɬɟɪɧɚɬɢɜɚ ɯɿɦɿɱɧɨɦɭ 
ɡɚɯɢɫɬɭ, ɳɨ ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ ɟɤɨɥɨɝɿɸ ɚɝɪɨɮɿɬɨɰɟɧɨɡɿɜ. ɋɟɪɟɞ ɧɢɯ ɨɫɨɛɥɢɜɟ ɦɿɫɰɟ 
ɡɚɣɦɚɸɬɶ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɿ ɩɪɟɩɚɪɚɬɢ ɧɚ ɨɫɧɨɜɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɳɨ ɜɯɨɞɹɬɶ ɞɨ ɫɤɥɚɞɭ 
ɪɢɡɨɫɮɟɪɢ [2, 3]. 

ɑɚɫɬɿɲɟ ɡɚ ɿɧɲɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ-ɚɧɬɚɝɨɧɿɫɬɿɜ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɪɟɞɫɬɚɜɧɢɤɿɜ ɪɨɞɭ 
Pseudomonas, ɹɤɿ ɫɬɢɦɭɥɸɸɬɶ ɪɿɫɬ ɬɚ ɪɨɡɜɢɬɨɤ ɪɨɫɥɢɧ ɧɟ ɬɿɥɶɤɢ ɡɚɜɞɹɤɢ ɡɞɚɬɧɨɫɬɿ ɞɨ 
ɚɡɨɬɮɿɤɫɚɰɿʀ, ɩɨɤɪɚɳɟɧɧɹ ɜɨɞɧɨɝɨ ɬɚ ɦɿɧɟɪɚɥɶɧɨɝɨ ɠɢɜɥɟɧɧɹ, ɚɥɟ ɣ ɡɚ ɪɚɯɭɧɨɤ ɭɬɜɨɪɟɧɧɹ 
ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ ɪɟɱɨɜɢɧ [4]. Ɍɚɤ, ɦɟɯɚɧɿɡɦɢ ɚɧɬɚɝɨɧɿɫɬɢɱɧɨʀ ɜɡɚєɦɨɞɿʀ ɛɿɥɶɲɨɫɬɿ 
ɩɫɟɜɞɨɦɨɧɚɞ ɿ ɮɿɬɨɩɚɬɨɝɟɧɿɜ ɜɤɥɸɱɚɸɬɶ, ɩɟɪɲ ɡɚ ɜɫɟ, ɡɞɚɬɧɿɫɬɶ ɞɨ ɫɢɧɬɟɡɭ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɭ 
ɚɧɬɢɛɿɨɬɢɱɧɢɯ ɪɟɱɨɜɢɧ [1]. 

Ɇɟɬɨɸ ɞɚɧɨʀ ɪɨɛɨɬɢ ɛɭɥɨ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɰɟɫɭ ɭɬɜɨɪɟɧɧɹ ɛɚɤɬɟɪɿɹɦɢ ɜɢɞɿɜ Pseudomonas 

fluorescens ɬɚ P. chlororaphis ɦɟɬɚɛɨɥɿɬɿɜ, ɹɤɿ ɜɢɤɥɢɤɚɸɬɶ ɡɚɬɪɢɦɤɭ ɪɨɡɜɢɬɤɭ ɞɟɹɤɢɯ 
ɮɿɬɨɩɚɬɨɝɟɧɿɜ ɬɚ ɫɬɢɦɭɥɹɰɿɸ ɪɨɡɜɢɬɤɭ ɪɨɫɥɢɧ. 

ȼ ɪɨɛɨɬɿ ɛɭɥɨ ɜɢɡɧɚɱɟɧɨ ɡɞɚɬɧɿɫɬɶ ɨɤɪɟɦɢɯ ɲɬɚɦɿɜ ɩɫɟɜɞɨɦɨɧɚɞ ɩɪɨɞɭɤɭɜɚɬɢ ɧɚɫɬɭɩɧɿ 
ɟɤɡɨɦɟɬɚɛɨɥɿɬɢ: ɫɢɞɟɪɨɮɨɪɢ, ɮɟɪɦɟɧɬɢ (ɰɟɥɸɥɚɡɢ, ɥɿɩɚɡɢ ɬɚ ɩɪɨɬɟɚɡɢ), ɿɧɞɨɥɢɥ-3-ɨɰɬɨɜɭ 
ɤɢɫɥɨɬɭ, ɚ ɬɚɤɨɠ ɮɨɪɦɭ ɜɡɚєɦɨɞɿʀ ɡ ɬɚɤɢɦɢ ɩɪɟɞɫɬɚɜɧɢɤɚɦɢ ɪɢɡɨɫɮɟɪɢ ɪɨɫɥɢɧ, ɹɤ Bacillus 

spp., Fusarium graminearum, Trichoderma koningii [1, 5]. ɋɟɪɟɞɨɜɢɳɚ, ɹɤɿ ɛɭɥɨ ɡɚɫɬɨɫɨɜɚɧɨ, 
ɦɿɫɬɢɥɢ ɜɫɿ ɧɟɨɛɯɿɞɧɿ ɩɨɠɢɜɧɿ ɤɨɦɩɨɧɟɧɬɢ ɞɥɹ ɪɨɡɜɢɬɤɭ ɛɚɤɬɟɪɿɣ ɬɚ ɩɪɨɞɭɤɰɿʀ ɧɢɦɢ 
ɜɬɨɪɢɧɧɢɯ ɦɟɬɚɛɨɥɿɬɿɜ. Ɉɩɬɢɦɚɥɶɧɨɸ ɬɟɦɩɟɪɚɬɭɪɨɸ ɜɢɪɨɳɭɜɚɧɧɹ ɤɭɥɶɬɭɪ ɛɭɥɢ 22 ɨɋ.    

Ⱦɨɫɥɿɞɠɭɜɚɧɿ ɲɬɚɦɢ P. fluorescens Ɉɇɍ 303, ȺɌɋɋ 13325 ɬɚ P. chlororaphis Ɉɇɍ 304, 
Ɉɇɍ 305, ɜɢɪɨɛɥɹɥɢ ɫɩɨɥɭɤɢ, ɹɤɿ ɜɢɤɥɢɤɚɥɢ ɩɿɞɜɢɳɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɩɪɨɪɨɫɬɚɧɧɹ ɧɚɫɿɧɧɹ 

ɪɨɫɥɢɧ. ɇɚɣɛɿɥɶɲ ɿɧɬɟɧɫɢɜɧɟ ɧɚɤɨɩɢɱɟɧɧɹ ɜɬɨɪɢɧɧɢɯ ɦɟɬɚɛɨɥɿɬɿɜ ɜɿɞɛɭɜɚɥɨɫɶ ɧɚ ɩ’ɹɬɭ ɞɨɛɭ. 
ɇɚɣɜɢɳɢɣ ɪɿɜɟɧɶ ɮɿɬɨɫɬɢɦɭɥɸɸɱɨʀ ɚɤɬɢɜɧɨɫɬɿ ɛɭɜ ɯɚɪɚɤɬɟɪɧɢɣ ɞɥɹ ɲɬɚɦɿɜ ɜɢɞɭ P. 

fluorescens ɬɚ ɨɛɭɦɨɜɥɸɜɚɜ ɡɛɿɥɶɲɟɧɧɹ ɞɨɜɠɢɧɢ ɩɚɪɨɫɬɤɿɜ ɧɚ 25-40 % ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ 
ɜɿɞɩɨɜɿɞɧɢɦ ɤɨɧɬɪɨɥɟɦ.   

Ⱦɨɫɥɿɞɠɭɜɚɧɿ ɲɬɚɦɢ P. fluorescens Ɉɇɍ 303 ɬɚ P. chlororaphis Ɉɇɍ 305 ɜɩɪɨɞɨɜɠ 
ɫɭɦɿɫɧɨɝɨ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɡ ɛɿɥɶɲɿɫɬɸ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɲɬɚɦɿɜ ɛɚɰɢɥ ɩɪɨɹɜɢɥɢ ɜɡɚєɦɧɢɣ 
ɚɧɬɚɝɨɧɿɡɦ, ɭ ɬɨɣ ɱɚɫ ɹɤ Ɋ. ПХuorОsМОns ATCC 13325 ɬɚ P. chlororaphis Ɉɇɍ 304 ɳɨɞɨ 
ɩɪɟɞɫɬɚɜɧɢɤɿɜ ɪɨɞɭ Bacillus ɜɢɹɜɢɥɢ ɧɟɣɬɪɚɥɶɧɢɣ ɯɚɪɚɤɬɟɪ ɜɡɚєɦɨɞɿʀ. ɉɪɢɝɧɿɱɟɧɧɹ ɪɨɫɬɭ 
ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɜɢɞɿɜ ɝɪɢɛɿɜ ɬɚ ɩɫɟɜɞɨɦɨɧɚɞ ɫɩɨɫɬɟɪɿɝɚɥɨɫɶ ɭ ɜɢɩɚɞɤɭ ɫɩɿɥɶɧɨɝɨ 
ɤɭɥɶɬɢɜɭɜɚɧɧɹ P. fluorescens Ɉɇɍ 305 ɡɿ ɜɫɿɦɚ ɲɬɚɦɚɦɢ ɝɪɢɛɿɜ, Ɋ. ПХuorОsМОns Ɉɇɍ 303 ɡ F. 

graminearum Ȼɇɇɐ 3 ɚɛɨ T. koningii Ȼɇɇɐ 5. Ɇɿɠ ɿɧɲɢɦɢ ɤɨɦɛɿɧɚɰɿɹɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɧɟ 
ɛɭɥɨ ɯɚɪɚɤɬɟɪɧɨɝɨ ɜɡɚєɦɧɨɝɨ ɜɩɥɢɜɭ.  
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ȼɚɠɥɢɜɚ ɪɨɥɶ ɫɢɞɟɪɨɮɨɪɿɜ ɭ ɫɬɢɦɭɥɹɰɿʀ ɪɨɫɬɭ ɪɨɫɥɢɧ, ɚ ɬɚɤɨɠ ɜ ɚɧɬɚɝɨɧɿɫɬɢɱɧɢɯ 
ɜɡɚєɦɨɜɿɞɧɨɫɢɧɚɯ ɩɫɟɜɞɨɦɨɧɚɞ ɡ ɮɿɬɨɩɚɬɨɝɟɧɚɦɢ, ɜɠɟ ɧɟɨɞɧɨɪɚɡɨɜɨ ɞɨɜɟɞɟɧɨ [3]. Ȼɟɡ 
ɞɨɞɚɬɤɨɜɨɝɨ ɜɧɟɫɟɧɧɹ ɿɨɧɿɜ ɡɚɥɿɡɚ (ȱȱȱ) ɡɚ ɿɧɬɟɧɫɢɜɧɿɫɬɸ ɩɪɨɞɭɤɰɿʀ ɫɢɞɟɪɨɮɨɪɿɜ ɞɨɫɥɿɞɠɭɜɚɧɿ 
ɲɬɚɦɢ ɦɨɠɧɚ ɪɨɡɬɚɲɭɜɚɬɢ ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ: P. fluorescens Oɇɍ 303 > P. chlororaphis Oɇɍ 

304 > P. chlororaphis Oɇɍ 305 > P. fluorescens ȺɌɋɋ 13325. ɉɪɢ ɞɨɞɚɜɚɧɧɿ Fe
3+ 

ɫɩɨɫɬɟɪɿɝɚɥɢɫɶ ɩɟɜɧɿ ɡɦɿɧɢ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɜɢɞɿɥɟɧɧɹ ɫɢɞɟɪɨɮɨɪɿɜ ɞɨɫɥɿɞɠɭɜɚɧɢɦɢ ɲɬɚɦɚɦɢ. 
Ɍɚɤ, ɩɪɢ ɜɦɿɫɬɿ 30 ɦɤɝ/ɦɥ Fe

3+
 ɭɬɜɨɪɟɧɧɹ ɰɢɯ ɫɩɨɥɭɤ ɤɥɿɬɢɧɚɦɢ ɩɪɢɝɧɿɱɭɜɚɥɨɫɶ. ɉɪɢ 

ɡɛɿɥɶɲɟɧɧɹ ɜɦɿɫɬɭ ɡɚɥɿɡɚ ɞɨ 1000 ɦɤɝ/ɦɥ, ɳɨ ɜɿɞɩɨɜɿɞɚє ɝɪɚɧɢɱɧɿɣ ɥɿɦɿɬɭɸɱɿɣ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɿɨɧɿɜ, ɹɤɭ ɛɭɥɨ ɜɢɡɧɚɱɟɧɨ ɭ ɱɨɪɧɨɡɟɦɧɨɦɭ ɝɪɭɧɬɿ, ɨɬɪɢɦɚɥɢ ɬɚɤɿ ɪɟɡɭɥɶɬɚɬɢ: ɧɚɣɜɢɳɚ 
ɤɿɥɶɤɿɫɬɶ ɫɢɞɟɪɨɮɨɪɿɜ, ɩɪɨɞɭɤɭɜɚɥɚɫɶ ɲɬɚɦɚɦɢ P. chlororaphis, ɞɟɳɨ ɦɟɧɲɚ – P. fluorescens.  

ȱɧɞɨɥɢɥ-3-ɨɰɬɨɜɚ ɤɢɫɥɨɬɚ є ɮɿɬɨɚɥɟɤɫɢɧɨɦ ɬɚ ɩɨɡɢɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ ɞɨɜɠɢɧɭ ɩɚɪɨɫɬɤɿɜ 
[4]. ɋɟɪɟɞ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɤɭɥɶɬɭɪ ɬɿɥɶɤɢ P. fluorescens Ɉɇɍ 303 ɬɚ P. aureofaciens Ɉɇɍ 304 

ɭɬɜɨɪɸɜɚɥɢ ɞɚɧɭ ɪɟɱɨɜɢɧɭ. ɉɨɪɿɜɧɸɸɱɢ ɞɢɧɚɦɿɤɭ ɫɢɧɬɟɡɭ ɿɧɞɨɥɢɥ-3-ɨɰɬɨɜɨʀ ɤɢɫɥɨɬɢ ɬɚ 
ɲɜɢɞɤɿɫɬɶ ɩɪɨɪɨɫɬɚɧɧɹ ɧɚɫɿɧɧɹ, ɛɭɥɨ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɩɿɞɜɢɳɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɞɚɧɨʀ 
ɫɩɨɥɭɤɢ ɭ ɫɟɪɟɞɨɜɢɳɿ ɨɛɭɦɨɜɥɸє ɫɭɬɬєɜɟ ɡɛɿɥɶɲɟɧɧɹ ɞɨɜɠɢɧɢ ɩɚɪɨɫɬɤɿɜ.  

ɇɚɣɛɿɥɶɲ ɚɤɬɢɜɧɢɦ ɩɪɨɞɭɰɟɧɬɨɦ ɮɟɪɦɟɧɬɿɜ, ɹɤɿ ɦɚɸɬɶ ɜɚɠɥɢɜɟ ɡɧɚɱɟɧɧɹ ɭ ɩɪɨɰɟɫɿ 
ɤɨɥɨɧɿɡɚɰɿʀ ɪɢɡɨɫɮɟɪɢ ɪɨɫɥɢɧ, ɜɢɹɜɢɜɫɹ ɲɬɚɦ P. fluorescens Ɉɇɍ 303. ɇɚɣɦɟɧɲ ɜɢɪɚɠɟɧɢɦɢ 
ɭ ɞɚɧɨɝɨ ɦɿɤɪɨɨɪɝɚɧɿɡɦɭ ɛɭɥɢ ɥɿɩɚɡɢ.  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɨɡɢɬɢɜɧɢɣ ɜɩɥɢɜ ʉɪɭɧɬɨɜɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɡɨɤɪɟɦɚ Pseudomonas spp., ɧɚ 
ɩɪɨɪɨɫɬɚɧɧɹ ɧɚɫɿɧɧɹ ɪɨɫɥɢɧ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɞɟɤɿɥɶɤɨɯ ɮɚɤɬɨɪɿɜ. ɇɚɣɛɿɥɶɲ ɜɚɠɥɢɜɢɦɢ ɫɟɪɟɞ 
ɧɢɯ є ɩɪɨɞɭɤɰɿɹ ɿɧɞɨɥɢɥ-3-ɨɰɬɨɜɨʀ ɤɢɫɥɨɬɢ ɬɚ ɫɢɞɟɪɨɮɨɪɿɜ, ɚ ɬɚɤɨɠ ɡɞɚɬɧɿɫɬɶ ɞɨ ɭɬɜɨɪɟɧɧɹ 
ɰɿɥɨɝɨ ɪɹɞɭ ɮɟɪɦɟɧɬɿɜ, ɳɨ ɜɢɡɧɚɱɚє ɚɧɬɚɝɨɧɿɫɬɢɱɧɢɣ ɜɩɥɢɜ ɩɫɟɜɞɨɦɨɧɚɞ ɧɚ ɮɿɬɨɩɚɬɨɝɟɧɧɿ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ. 
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ɋɚɦɨɣɥɨɜ Ⱥ.Ɇ., Ɍɟɥɢɱɤɨ ȼ.ȼ., ɀɦɭɪɤɨ ȼ.ȼ. 
ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ.ɇ. Ʉɚɪɚɡɿɧɚ, ɏɚɪɤɿɜ, ɍɤɪɚʀɧɚ 

 

ȼɉɅɂȼ ɎȿɇɈɅɖɇɂɏ КɂɋɅɈɌ ɎȿɇȱɅɉРɈɉȺɇɈȲȾɇɈȽɈ РəȾɍ, əКȱ ȼɏɈȾəɌɖ 
ȾɈ ɋКɅȺȾɍ КɈРȿɇȿȼɂɏ ȿКɋɍȾȺɌȱȼ ɉɒȿɇɂɐȱ, ɇȺ РȱɋɌ ɌȺ ɏȿɆɈɌȺКɋɂɋ 

AZOSPIRILLUM BRASILENSE 
 
The effects of 4-hydroxy-, 4-hydroxycinnamic and ferulic acids on the growth and chemotaxis of azospirilla 

were studied. Azospirillum brasilense 410 showed the highest growth in the presence in the culture medium 

of these acid anions in concentrations 16-32 µM, 128-256 µM and 1-16 µM, respectively. 4-hydroxybenzoate 

effected the azospirilla' chemotaxis at concentrations 128-512 mmol/L, wheares 4-hydroxycinnamate and 

ferulat were chemoattractants in lower concentrations – 4-16 mmol/L and 2-64 mmol/L, respectively..  

 

Ⱥɡɨɫɩɿɪɢɥɢ ɡɞɚɬɧɿ ɮɨɪɦɭɜɚɬɢ ɚɡɨɬɮɿɤɫɭɸɱɿ ɤɨɦɩɥɟɤɫɢ ɡ ɲɢɪɨɤɢɦ ɤɨɥɨɦ ɧɟɛɨɛɨɜɢɯ 
ɤɭɥɶɬɭɪɧɢɯ ɬɚ ɞɢɤɨɪɨɫɥɢɯ ɪɨɫɥɢɧ ɬɚ є ɨɞɧɢɦɢ ɡ ɧɚɣɛɿɥɶɲ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɚɫɨɰɿɚɬɢɜɧɢɯ 
ɞɿɚɡɨɬɪɨɮɿɜ, ɹɤɢɯ ɜɿɞɧɨɫɹɬɶ ɞɨ ɝɪɭɩɢ PGPR (ЩХКЧЭ РrШаЭС ЩrШЦШЭТЧР rСТгШЛКМЭОrТК). Ɂɨɤɪɟɦɚ, 
Azospirillum brasilense ɜɜɚɠɚɸɬɶ ɫɩɟɰɢɮɿɱɧɢɦ ɚɡɨɬɮɿɤɫɚɬɨɪɨɦ ɪɹɞɭ ɡɥɚɤɨɜɢɯ ɪɨɫɥɢɧ, ɡɨɤɪɟɦɚ 
ɩɲɟɧɢɰɿ. Ⱥɡɨɫɩɿɪɢɥɢ ɩɨɡɢɬɢɜɧɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɪɿɫɬ ɪɨɫɥɢɧ ɬɚ ɪɨɡɜɢɬɨɤ ɤɨɪɟɧɟɜɨʀ ɫɢɫɬɟɦɢ, 
ɡɚɛɟɡɩɟɱɭɸɬɶ ʀɯ ɡɜɹɡɚɧɢɦɢ ɮɨɪɦɚɦɢ ɚɡɨɬɭ, ɩɪɨɞɭɤɭɸɬɶ ɧɿɬɪɢɬ ɬɚ ɦɨɧɨɨɤɢɫ ɚɡɨɬɭ, 
ɮɿɬɨɝɨɪɦɨɧɢ, ɬɨɳɨ. ȼɡɚєɦɨɡɜ'ɹɡɨɤ ɪɨɫɥɢɧ ɿ ɤɨɦɩɥɟɤɫɭ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɪɢɡɨɫɮɟɪɢ 
ɡɞɿɣɫɧɸєɬɶɫɹ, ɜ ɩɟɪɲɭ ɱɟɪɝɭ, ɤɨɪɟɧɟɜɢɦɢ ɜɢɞɿɥɟɧɧɹɦɢ ɪɨɫɥɢɧ, ɹɤɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɧɟ ɬɿɥɶɤɢ 
ɬɪɨɮɿɤɭ ɪɢɡɨɰɟɧɨɡɭ, ɚɥɟ ɣ ɫɩɟɰɢɮɱɿɱɧɿɫɬɶ ɜɡɚєɦɨɞɿʀ ɪɨɫɥɢɧɢ-ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɬɚ ɪɟɝɭɥɹɰɿɸ 
ɚɫɨɰɿɚɰɿʀ ɜ ɰɿɥɨɦɭ. ȼ ɹɤɨɫɬɿ ɫɢɝɧɚɥɶɧɢɯ ɦɨɥɟɤɭɥ ɫɟɪɟɞ ɤɨɪɟɧɟɜɢɯ ɦɟɬɚɛɨɥɿɬɿɜ ɦɨɠɭɬɶ 
ɜɢɫɬɭɩɚɬɢ ɮɟɧɨɥɶɧɿ ɫɩɨɥɭɤɢ. ɉɨɤɚɡɚɧɨ, ɳɨ ɤɚɜɨɜɚ, 4-ɝɿɞɪɨɤɫɢɛɟɧɡɨɣɧɚ, ɩɪɨɬɨɤɚɬɟɯɨɜɚ ɬɚ 
ɿɧɲɿ ɮɟɧɨɥɶɧɿ ɤɢɫɥɨɬɢ ɡɞɚɬɧɿ ɜɩɥɢɜɚɬɢ ɧɚ ɯɟɦɨɬɚɤɫɢɱɧɭ ɪɟɚɤɰɿɸ ɬɚ ɪɿɫɬ ɚɡɨɫɩɿɪɢɥ [3,4]. 

Ɉɞɧɚɤ, ɭ ɛɿɥɶɲɨɫɬɿ ɩɲɟɧɢɰɶ, ɡɚ ɞɚɧɢɦɢ Wu ɡɿ ɫɩɿɜɚɜɬ. [4], ɭ ɫɤɥɚɞɿ ɤɨɪɟɧɟɜɢɯ ɟɤɫɭɞɚɬɿɜ 
ɩɟɪɟɜɚɠɚɸɬɶ ɬɪɚɧɫ- ɬɚ ɰɢɫ-ɮɟɪɭɥɨɜɚ, 4-ɝɿɞɪɨɤɰɢɧɚɦɨɜɚ ɬɚ ɿɧɲɿ ɮɟɧɨɥɶɧɢ ɤɢɫɥɨɬɢ, ɜɩɥɢɜ 
ɹɤɢɯ ɧɚ ɚɡɨɫɩɿɪɢɥ ɞɨɫɥɿɞɠɟɧɨ ɧɟɞɨɫɬɚɬɧɶɨ. ɍ ɬɨɦɭ ɱɢɫɥɿ ɜɿɞɫɭɬɧɹ ɿɧɮɨɪɦɚɰɿɹ ɳɨɞɨ ɜɩɥɢɜɭ 
ɰɢɯ ɮɟɧɨɥɶɧɢɯ ɤɢɫɥɨɬ ɧɚ ɪɿɫɬ ɬɚ ɯɟɦɨɬɚɤɫɢɫ ɚɡɨɫɩɿɪɢɥ, ɜɢɞɿɥɟɧɢɯ ɡ ɩɪɢɪɨɞɧɿɯ ɟɤɨɧɿɲ 
ɍɤɪɚʀɧɢ. 

Ɍɨɦɭ ɦɟɬɨɸ ɪɨɛɨɬɢ ɛɭɥɨ ɜɢɜɱɢɬɢ ɜɩɥɢɜ ɮɟɪɭɥɚɬɭ, 4-ɝɿɞɪɨɤɫɢɛɟɧɡɨɚɬɭ ɬɚ 4-

ɝɿɞɪɨɤɫɢɰɢɧɚɦɚɬɭ ɧɚ ɪɿɫɬ ɬɚ ɫɩɟɰɢɮɿɱɧɢɣ ɯɟɦɨɬɚɤɫɢɫ Azospirillum brasilense ɜ ɭɦɨɜɚɯ 
ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɭ ɛɟɡɚɡɨɬɢɫɬɨɦɭ ɫɟɪɟɞɨɜɢɳɿ. 

ȼ ɹɤɨɫɬɿ ɦɨɞɟɥɶɧɨɝɨ ɨɛ’єɤɬɭ ɜɢɤɨɪɢɫɬɚɥɢ ɲɬɚɦ Azospirillum brasilense 410, ɹɤɢɣ 
ɤɭɥɶɬɢɜɭɜɚɥɢ ɭ ɪɿɞɤɨɦɭ ɛɟɡɚɡɨɬɢɫɬɨɦɭ ɦɚɥɚɬɭɦɿɫɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ NFb. Ʉɥɿɬɢɧɢ ɡɛɢɪɚɥɢ 
ɰɟɧɬɪɢɮɭɝɭɜɚɧɧɹɦ ɩɪɢ 4000 ɨɛ/ɯɜ ɬɚ ɜɿɞɦɢɜɚɥɢ 0,01 Ɇ ɮɨɫɮɚɬɧɢɦ ɛɭɮɟɪɨɦ, ɪɇ 7,0. 
Ɉɬɪɢɦɭɜɚɥɢ ɫɭɫɩɟɧɡɿɸ ɤɥɿɬɢɧ ɡ ɨɩɬɢɱɧɨɸ ɝɭɫɬɢɧɨɸ Ⱥ590 1,0. ɋɩɟɰɢɮɿɱɧɢɣ ɯɟɦɨɬɚɤɫɢɫ 
(ɩɨɡɢɬɢɜɧɢɣ ɱɢ ɧɟɝɚɬɢɜɧɢɣ) ɚɡɨɫɩɿɪɢɥ ɜɢɜɱɚɥɢ ɭ ɧɚɩɿɜɪɿɞɤɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɡ 0,25% ɚɝɚɪɭ ɬɚ 
0,01 Ɇ ɮɨɫɮɚɬɧɢɦ ɛɭɮɟɪɨɦ, ɩɪɢ ɰɶɨɦɭ ɞɨ ɧɶɨɝɨ ɞɨɞɚɜɚɥɢ 0,5 ɦɥ ɝɭɫɬɨʀ ɫɭɫɩɟɧɡɿʀ ɤɥɿɬɢɧ ɡ 
ɧɚɫɬɭɩɧɨɸ ɚɩɥɿɤɚɰɿєɸ ɚɝɚɪɨɜɢɯ ɛɥɨɤɿɜ ɞɿɚɦɟɬɪɨɦ 20 ɦɦ, ɹɤɿ ɦɿɫɬɢɥɢ 4-ɝɿɞɪɨɤɫɢɰɢɧɚɦɚɬ, 4-

ɝɿɞɪɨɤɫɢɛɟɧɡɨɚɬ ɬɚ ɮɟɪɭɥɚɬ ɭ ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɜɿɞ 2 ɦɤɆ ɞɨ 4 ɦɆ. Ɉɰɿɧɤɭ ɬɚɤɫɢɫɭ ɩɪɨɜɨɞɢɥɢ 
ɜɿɡɭɚɥɶɧɨ ɱɟɪɟɡ 18 ɝɨɞ. ȼɩɥɢɜ ɰɢɯ ɠɟ ɮɟɧɨɥɶɧɢɯ ɤɢɫɥɨɬ ɧɚ ɪɿɫɬ ɚɡɨɫɩɿɪɢɥ ɩɪɨɜɨɞɢɥɢ 
ɦɟɬɨɞɨɦ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɚɡɨɫɩɿɪɢɥ ɭ ɪɿɞɤɨɦɭ ɫɟɪɟɞɨɜɢɳɿ NFb ɿɡ ɞɨɞɚɜɚɧɧɹɦ ɫɬɟɪɢɥɶɧɢɯ 
ɪɨɡɱɢɧɿɜ ɮɟɧɨɥɶɧɢɯ ɤɢɫɥɨɬ. ɋɬɚɰɿɨɧɚɪɧɟ ɤɭɥɶɬɢɜɭɚɧɧɹ ɚɡɨɫɩɿɪɢɥ ɩɪɨɜɨɞɢɥɢ ɜɩɪɨɞɨɜɠ 7 ɞɿɛ 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ 32ɨɋ ɭ ɤɨɥɛɚɯ ȿɪɥɟɧɦɟɣɟɪɚ (150 ɫɦ3). ɉɪɢɪɿɫɬ ɚɡɨɫɩɿɪɢɥ ɜɢɡɧɚɱɚɥɢ ɤɨɠɧɿ 24 
ɝɨɞ ɲɥɹɯɨɦ ɜɢɡɧɚɱɟɧɧɹ ɨɩɬɢɱɧɨʀ ɝɭɫɬɢɧɢ 2 ɦɥ ɫɭɫɩɟɧɡɿʀ ɤɥɿɬɢɧ (Ⱥ590) [1]. 

ȼɢɡɧɚɱɟɧɧɹ ɯɚɪɚɤɬɟɪɭ ɪɨɫɬɭ ɲɬɚɦɭ Azospirillum brasilense 410 ɜ ɭɦɨɜɚɯ ɫɬɚɰɿɨɧɚɪɧɨɝɨ 
ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɭ ɪɿɞɤɨɦɭ ɛɟɡɚɡɨɬɢɫɬɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ІFЛ ɜ ɩɪɢɫɭɬɧɨɫɬɿ 4-ɝɿɞɪɨɤɫɢɛɟɧɡɨɚɬɭ 
ɩɨɤɚɡɚɥɨ, ɳɨ ɜ ɤɨɧɰɟɧɬɪɚɰɿɹɯ 16-32 ɦɤɦɨɥɶ/ɥ ɜɿɧ ɩɨɡɢɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ ɪɿɫɬ ɛɚɤɬɟɪɿɣ, ɩɪɢ 
ɰɶɨɦɭ ɩɪɢɪɿɫɬ ɱɢɫɥɚ ɤɥɿɬɢɧ ɚɡɨɫɩɿɪɢɥ ɫɭɬɬєɜɨ ɜɢɳɢɣ (ɧɚ 27%) ɡɚ ɤɨɧɬɪɨɥɶɧɢɣ ɜɚɪɿɚɧɬ. 



Biotechnology for agriculture and environmental protection  
 
 

  

September 07th -10th, 2016 

Odessa, Ukraine 
208 

ɉɨɱɢɧɚɸɱɢ ɡ ɤɨɧɰɟɧɬɪɚɰɿɣ 256 ɬɚ 512 ɦɤɦɨɥɶ/ɥ ɭ ɫɟɪɟɞɨɜɢɳɿ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɜɿɞɛɭɜɚɥɨɫɹ 
ɧɟɜɟɥɢɤɟ ɩɪɢɝɧɿɱɟɧɧɹ ɪɨɫɬɭ ɚɡɨɫɩɿɪɢɥ. ɍ ɤɨɧɰɟɧɬɪɚɰɿɹ 8-64 ɦɤɆ 4-ɝɿɞɪɨɤɫɢɰɚɧɚɦɚɬ 
ɜɢɤɥɢɤɚɜ ɮɥɨɤɭɥɹɰɿɸ ɚɡɨɫɩɿɪɢɥ. Ɍɚɤ, ɹɤɳɨ ɧɚɣɜɢɳɢɣ ɩɪɢɪɿɫɬ ɱɢɫɥɚ ɤɥɿɬɢɧ ɭ ɩɥɚɧɤɬɨɧɿ ɛɭɜ 
ɡɚ ɤɨɧɰɟɧɬɪɚɰɿɣ 16 ɦɤɆ, ɬɨ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɿʀ 64 ɦɤɦɨɥɶ/ɥ ɛɿɥɶɲɟ ɜɿɞɛɭɜɚɥɨɫɹ ɭɬɜɨɪɟɧɧɹ 
ɮɥɨɤɭɥɹɧɬɭ, ɩɪɢ ɱɨɦɭ ɳɿɥɶɧɿɫɬɶ ɤɥɿɬɢɧ ɩɥɚɧɤɬɨɧɭ ɧɟ ɡɦɿɧɸɜɚɥɚɫɹ ɚɛɨ, ɧɚɜɿɬɶ, ɛɭɥɚ ɧɢɠɱɨɸ 
ɡɚ ɤɨɧɬɪɨɥɶ. ɇɚɣɜɢɳɟ ɱɢɫɥɨ ɤɥɿɬɢɧ ɧɚɤɨɩɢɱɭɜɚɥɨɫɹ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɿʀ 4-ɝɿɞɪɨɤɫɢɛɟɧɡɨɚɬɭ 16 
ɦɤɦɨɥɶ/ɥ (5,5·10

7
 ɤɥ/ɦɥ) ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɮɥɨɤɭɥɹɧɬɭ. ȼ ɫɜɨɸ ɱɟɪɝɭ ɞɨɞɚɜɚɧɧɹ ɞɨ ɫɟɪɟɞɨɜɢɳɚ 

NFb 4-ɝɿɞɪɨɤɫɢɛɟɧɡɨɚɬɭ ɩɨɡɢɬɢɜɧɨ ɜɩɥɢɜɚɥɨ ɧɚ ɩɪɢɪɿɫɬ ɩɥɚɧɤɬɨɧɭ ɚɡɨɫɩɿɪɢɥ ɬɿɥɶɤɢ ɭ 

ɜɢɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ 128-256 ɦɤɆ. Ɍɚɤ, ɱɟɪɟɡ 96 ɝɨɞɢɧ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɩɨɤɚɡɧɢɤɢ ɤɪɢɜɢɯ 
ɪɨɫɬɭ ɚɡɨɫɩɿɪɢɥ ɡɚ ɰɢɯ ɤɨɧɰɟɧɬɪɚɰɿɣ 4-ɝɿɞɪɨɤɫɢɰɢɧɚɦɚɬɭ ɛɭɥɢ ɧɚɣɜɢɳɢɦɢ – 4,58∙107

 ɤɥ/ɦɥ 
ɞɥɹ 128 ɦɤɆ ɬɚ 4,36∙107 ɤɥ/ɦɥ ɞɥɹ 256 ɦɤɆ ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɤɨɧɬɪɨɥɟɦ – 3,79∙107

 ɤɥ/ɦɥ.  
ȼɧɟɫɟɧɧɹ ɭ ɫɟɪɟɞɨɜɢɳɟ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɟɤɜɿɦɨɥɹɪɧɨʀ ɤɿɥɶɤɨɫɬɿ ɬɪɚɧɫ- ɬɚ ɰɢɫ-ɮɟɪɭɥɚɬɭ ɡɚɝɚɥɶɧɨɸ 

ɤɨɧɰɟɧɬɪɚɰɿєɸ ɜɿɞ 2 ɦɤɆ ɞɨ 1 ɦɆ ɜɩɥɢɜɚє ɧɚ ɪɿɫɬ ɚɡɨɫɩɿɪɢɥ ɦɚɣɠɟ ɨɞɧɨɬɢɩɨɜɨ ɭ ɜɫɶɨɦɭ ɞɿɚɩɚɡɨɧɿ 
ɤɨɧɰɟɧɬɪɚɰɿɣ. ɇɚ 48 ɝɨɞ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɩɿɤ ɪɨɫɬɭ, ɱɟɪɟɡ 72 ɝɨɞ ɤɭɥɶɬɢɜɭɜɚɧɧɹ 
ɱɢɫɥɨ ɤɥɿɬɢɧ ɭ ɩɥɚɧɤɬɨɧɿ ɩɚɞɚє (ɨɱɟɜɢɞɧɨ, ɡɚ ɪɚɯɭɧɨɤ ɮɥɨɤɭɥɹɰɿʀ), ɚ ɜɠɟ ɧɚ 96 ɝɨɞ 
ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɞɪɭɝɢɣ ɩɿɤ ɩɪɢɪɨɫɬɭ ɚɡɨɫɩɿɪɢɥ ɭ ɩɥɚɧɤɬɨɧɿ. ɇɚɣɛɿɥɶɲ 
ɨɩɬɢɦɚɥɶɧɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɮɟɪɭɥɚɬɭ ɞɥɹ ɪɨɫɬɭ ɚɡɨɫɩɿɪɢɥ ɫɬɚɧɨɜɢɥɚ 16 ɦɤɦɨɥɶ/ɥ, ɡɚ ɹɤɨʀ 
ɩɪɢɪɿɫɬ ɚɡɨɫɩɿɪɢɥ ɭ ɩɥɚɧɤɬɨɧɿ ɜ ɫɟɪɟɞɧɶɨɦɭ ɧɚ 38 % ɜɢɳɢɣ ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɤɨɧɬɪɨɥɟɦ. ɉɪɢ 
ɱɨɦɭ ɧɚɣɛɿɥɶɲɢɣ ɟɮɟɤɬ ɮɥɨɤɭɥɹɰɿʀ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɡɚ ɤɨɧɰɟɧɬɪɚɰɿɣ 16-32 ɦɤɆ. 

Ⱥɧɚɥɿɡ ɩɨɤɚɡɚɜ, ɳɨ ɜɫɿ ɮɟɧɨɥɶɧɿ ɫɩɨɥɭɤɢ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɹ ɭ ɞɨɫɥɿɞɿ – 4-

ɝɿɞɪɨɤɫɢɛɟɧɡɨɚɬ, 4-ɝɿɞɪɨɤɫɢɰɢɧɚɦɚɬ ɬɚ ɮɟɪɭɥɚɬ – ɦɚɸɬɶ ɯɟɦɨɟɮɟɤɬɨɪɧɿ ɜɥɚɫɬɢɜɨɫɬɿ. Ɏɟɪɭɥɚɬ 
ɜɢɫɬɭɩɚɜ ɭ ɪɨɥɿ ɯɟɦɨɚɬɪɚɤɬɚɧɬɭ ɡɚ ɤɨɧɰɟɧɬɪɚɰɿɣ 4-64 ɦɤɆ, ɬɨɞɿ ɹɤ ɭ ɜɢɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ – 

2-4 ɦɆ – ɩɪɨɹɜɥɹɜ ɪɟɩɟɥɟɧɬɧɿ ɜɥɚɫɬɢɜɨɫɬɿ. ȿɮɟɤɬɢɜɧɢɣ ɯɟɦɨɬɚɤɫɢɫ ɞɨ 4-ɝɿɞɪɨɤɫɢɛɟɧɡɨɚɬɭ 
ɜɿɞɛɭɜɚɜɫɹ ɩɪɢ ɡɧɚɱɧɨ ɜɢɳɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ – 128-512 ɦɤɦɨɥɶ/ɥ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ, ɳɨ ɨɫɧɨɜɧɿ ɮɟɧɨɥɶɧɿ ɤɢɫɥɨɬɢ ɜ ɤɨɪɟɧɟɜɢɯ 
ɟɤɫɭɞɚɬɚɯ ɡɥɚɤɿɜ – ɮɟɪɭɥɨɜɚ, 4-ɝɿɞɪɨɤɫɢɰɢɧɚɦɨɜɚ ɬɚ 4-ɝɿɞɪɨɤɫɢɛɟɧɡɨɣɧɚ ɤɢɫɥɨɬɢ є ɜɚɠɥɢɜɢɦ 
ɮɚɤɬɨɪɨɦ ɭ ɜɫɬɚɧɨɜɥɟɧɧɿ ɚɫɨɰɿɚɰɿʀ ɦɿɠ ɤɨɪɟɧɹɦɢ ɪɨɫɥɢɧ ɩɲɟɧɢɰɿ ɿɡ ɚɡɨɫɩɿɪɢɥɚɦɢ. Ɉɫɤɿɥɶɤɢ 
ɜɨɧɢ ɛɟɪɭɬɶ ɭɱɚɫɬɶ ɜ ɩɪɨɰɟɫɚɯ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɫɢɝɧɚɥɿɧɝɭ ɦɿɠ ɪɨɫɥɢɧɨɸ ɿ ɚɡɨɫɩɿɪɢɥɚɦɢ, ɳɨ 
ɩɿɞɬɜɟɪɞɠɭєɬɶɫɹ ɞɚɧɢɦɢ ɥɿɬɟɪɚɬɭɪɢ ɬɚ ɨɬɪɢɦɚɧɢɦɢ ɧɚɦɢ ɞɚɧɢɦɢ ɳɨɞɨ ɯɟɦɨɟɮɟɤɬɨɪɧɢɯ 
ɜɥɚɫɬɢɜɨɫɬɟɣ ɰɢɯ ɤɢɫɥɨɬ, ɚ ɬɚɤɨɠ ʀɯ ɜɩɥɢɜɭ ɧɚ ɞɢɧɚɦɿɤɭ ɪɨɫɬɭ ɚɡɨɫɩɿɪɢɥ ɜ ɭɦɨɜɚɯ 
ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɭ ɛɟɡɚɡɨɬɢɫɬɨɦɭ ɫɟɪɟɞɨɜɢɳɿ. 
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ɂɧɫɬɢɬɭɬ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɇȺɇ Ȼɟɥɚɪɭɫɢ, Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 

 

ȾȿɃɋɌȼɂȿ ɈɌȾȿɅɖɇɕɏ ɗКɁɈȽɂȾРɈɅȺɁ BACILLUS AMYLOLIQUEFACIENS 

ɂ ɂɏ КɈɆɉɅȿКɋȺ ɇȺ РȺɋɌɂɌȿɅɖɇɈȿ ɋɕРɖȿ 

The enzyme complex comprising phytase, α-amylase, protease, cellulase, β-glucanase and xylanase 

of bacterium Bacillus ɚmyloliquefaciens causes synergistic effect on hydrolysis of rye grain 

biopolymers. The obtained results indicate attractive application prospects of B. ɚmyloliquefaciens 

enzyme complex for manufacturing composite feed products and foodstuffs of enhanced nutritive 

value from hardly digestible plant materials. 

ȼɜɟɞɟɧɢɟ. ȼ ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɨɞɧɨ ɢɡ ɜɟɞɭɳɢɯ ɦɟɫɬ ɡɚɧɢɦɚɟɬ ɩɪɨɢɡɜɨɞɫɬɜɨ ɮɟɪɦɟɧɬɧɵɯ 
ɩɪɟɩɚɪɚɬɨɜ, ɪɵɧɨɤ ɤɨɬɨɪɵɯ, ɤɚɤ ɢ ɫɮɟɪɚ ɩɪɢɦɟɧɟɧɢɹ, ɧɟɭɤɥɨɧɧɨ ɪɚɫɲɢɪɹɟɬɫɹ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ 
ɬɟɦ, ɱɬɨ ɮɟɪɦɟɧɬɵ, ɹɜɥɹɹɫɶ ɜɵɫɨɤɨɚɤɬɢɜɧɵɦɢ ɢ ɜɵɫɨɤɨɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ 
ɛɢɨɤɚɬɚɥɢɡɚɬɨɪɚɦɢ, ɩɨɡɜɨɥɹɸɬ ɩɪɢ ɧɟɛɨɥɶɲɢɯ ɡɚɬɪɚɬɚɯ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɪɚɡɥɢɱɧɵɟ 
ɛɢɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɫɭɳɟɫɬɜɟɧɧɨ ɭɥɭɱɲɢɬɶ ɢɯ ɩɨɤɚɡɚɬɟɥɢ ɢ ɭɜɟɥɢɱɢɬɶ ɜɵɯɨɞ 
ɩɪɨɞɭɤɰɢɢ. ȼ ɩɨɥɧɨɣ ɦɟɪɟ ɷɬɨ ɤɚɫɚɟɬɫɹ ɩɟɪɟɪɚɛɨɬɤɢ ɬɪɭɞɧɨɝɢɞɪɨɥɢɡɭɟɦɨɝɨ ɪɚɫɬɢɬɟɥɶɧɨɝɨ 
ɫɵɪɶɹ (ɜ ɱɚɫɬɧɨɫɬɢ, ɪɠɚɧɨɝɨ ɡɟɪɧɚ, ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɤɨɬɨɪɨɝɨ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɥɟɬɱɚɬɤɨɣ, ɩɪɨɬɟɢɧɨɦ, ɤɪɚɯɦɚɥɨɦ, ɮɢɬɚɬɨɦ) ɜ ɩɪɨɞɭɤɬɵ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ 
ɩɢɬɚɧɢɹ ɢ ɤɨɪɦɚ ɩɨɜɵɲɟɧɧɨɣ ɩɢɬɚɬɟɥɶɧɨɣ ɰɟɧɧɨɫɬɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɩɢɳɟɜɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɤɨɪɦɨɩɪɨɢɡɜɨɞɫɬɜɟ ɧɚɢɛɨɥɟɟ ɜɨɫɬɪɟɛɨɜɚɧɵ ɤɨɦɩɥɟɤɫɧɵɟ ɮɟɪɦɟɧɬɧɵɟ 
ɩɪɟɩɚɪɚɬɵ, ɫɨɞɟɪɠɚɳɢɟ α-ɚɦɢɥɚɡɭ, ɩɪɨɬɟɚɡɭ, ɰɟɥɥɸɥɚɡɭ, β-ɝɥɸɤɚɧɚɡɭ, ɤɫɢɥɚɧɚɡɭ, ɮɢɬɚɡɭ ɢ 
ɞɪ. ɝɢɞɪɨɥɚɡɵ. Ɋɚɧɟɟ ɧɚɦɢ ɨɬɨɛɪɚɧ ɲɬɚɦɦ Bacillus amyloliquefaciens, ɤɨɬɨɪɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɭɫɥɨɜɢɣ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɩɪɨɞɭɰɢɪɭɟɬ ɮɟɪɦɟɧɬɵ, ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɞɟɫɬɪɭɤɰɢɢ ɩɨɥɢɦɟɪɨɜ 
ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɜɤɥɸɱɚɹ ɮɢɬɚɬ ɢ ɧɟɤɪɚɯɦɚɥɢɫɬɵɟ ɩɨɥɢɫɚɯɚɪɢɞɵ (ɰɟɥɥɸɥɨɡɭ, 
ɝɟɦɢɰɟɥɥɸɥɨɡɭ, β-ɝɥɸɤɚɧ) Д1Ж. 

ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɹɜɢɥɨɫɶ ɨɩɪɟɞɟɥɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɟɣɫɬɜɢɹ ɨɬɞɟɥɶɧɵɯ 
ɮɟɪɦɟɧɬɨɜ (ɮɢɬɚɡɵ, α-ɚɦɢɥɚɡɵ, ɩɪɨɬɟɚɡɵ, β-ɝɥɸɤɚɧɚɡɵ, ɰɟɥɥɸɥɚɡɵ, ɤɫɢɥɚɧɚɡɵ) ɢɥɢ ɢɯ 
ɤɨɦɩɥɟɤɫɚ ɧɚ ɦɨɞɟɥɶɧɵɣ ɬɪɭɞɧɨɩɟɪɟɜɚɪɢɜɚɟɦɵɣ ɫɭɛɫɬɪɚɬ – ɪɠɚɧɨɟ ɡɟɪɧɨ. 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ. ɉɪɟɩɚɪɚɬɵ ɱɚɫɬɢɱɧɨ ɨɱɢɳɟɧɧɵɯ ɮɟɪɦɟɧɬɨɜ ɩɨɥɭɱɚɥɢ ɦɟɬɨɞɨɦ 
ɭɥɶɬɪɚɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ ɮɢɥɶɬɪɚɬɚ ɤɭɥɶɬɭɪɚɥɶɧɵɯ ɠɢɞɤɨɫɬɟɣ B. amyloliquefaciens ɱɟɪɟɡ 
ɦɟɦɛɪɚɧɭ ɍɉɆ-10 («ȼɥɚɞɢɩɨɪ», Ɋɨɫɫɢɹ), ɩɨɫɥɟɞɭɸɳɟɝɨ ɩɨɷɬɚɩɧɨɝɨ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɮɟɪɦɟɧɬɧɵɯ ɛɟɥɤɨɜ ɷɬɢɥɨɜɵɦ ɫɩɢɪɬɨɦ (30 ɨɛ.% ɷɬɚɧɨɥɚ → 50 ɨɛ.% ɷɬɚɧɨɥɚ → 75 ɨɛ.% 
ɷɬɚɧɨɥɚ ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧ ɩɪɢ 0 

ɨɋ) ɢ ɪɚɫɬɜɨɪɟɧɢɹ ɨɫɚɞɤɨɜ ɜ ɚɥɢɤɜɨɬɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɛɭɮɟɪɚ. Ⱥɤɬɢɜɧɨɫɬɶ ɮɟɪɦɟɧɬɨɜ ɨɩɪɟɞɟɥɹɥɢ ɨɛɳɟɩɪɢɧɹɬɵɦɢ ɦɟɬɨɞɚɦɢ [2–5]. ɉɪɢ ɢɫɩɵɬɚɧɢɢ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɟɪɦɟɧɬɨɜ ɢɡɦɟɥɶɱɟɧɧɨɟ ɡɟɪɧɨ ɫɭɫɩɟɧɞɢɪɨɜɚɥɢ ɜ ɜɨɞɟ ɜ ɫɨɨɬɧɨɲɟɧɢɢ 1 : 4 

(ɜɟɫ/ɨɛɴɟɦ), ɞɨɛɚɜɥɹɥɢ 0,2 ɨɛ. % ɢɧɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ (ɤɨɧɬɪɨɥɶ) ɢɥɢ ɧɚɬɢɜɧɨɝɨ (ɨɩɵɬ) 
ɮɟɪɦɟɧɬɚ ɢ ɢɧɤɭɛɢɪɨɜɚɥɢ ɩɪɢ 40 

ɨɋ ɜ ɬɟɱɟɧɢɟ 3 ɱ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɩɪɨɰɟɫɫɚ ɨɫɬɚɬɤɢ ɫɭɛɫɬɪɚɬɚ 
ɨɫɚɠɞɚɥɢ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟɦ (10 000 g, 30 ɦɢɧ) ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɚ ɜ 
ɫɭɩɟɪɧɚɬɚɧɬɚɯ ɨɩɪɟɞɟɥɹɥɢ ɛɟɥɨɤ ɩɨ Ȼɪɟɞɮɨɪɞ, ɤɨɧɰɟɧɬɪɚɰɢɸ ɪɟɞɭɰɢɪɭɸɳɢɯ ɜɟɳɟɫɬɜ 
(ɝɥɸɤɨɡɵ ɢ ɤɫɢɥɨɡɵ) Д2Ж, ɮɨɫɮɨɪɚ ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ (Pi) Д3Ж. ɉɪɢɜɟɞɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɪɟɞɧɢɟ ɜɟɥɢɱɢɧɵ 2–3 ɨɩɵɬɨɜ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ 2–3 ɩɨɜɬɨɪɧɨɫɬɹɯ.  

Рɟɡɭɥɶɬɚɬɵ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɫɢɧɟɪɝɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɧɚ ɢɫɫɥɟɞɭɟɦɵɣ 
ɫɭɛɫɬɪɚɬ ɨɤɚɡɵɜɚɟɬ ɮɟɪɦɟɧɬɧɵɣ ɤɨɦɩɥɟɤɫ ɲɬɚɦɦɚ B. amyloliquefaciens, ɜɤɥɸɱɚɸɳɢɣ ɮɢɬɚɡɭ, 
ɩɪɨɬɟɚɡɭ, α-ɚɦɢɥɚɡɭ, β-ɝɥɸɤɚɧɚɡɭ, ɰɟɥɥɸɥɚɡɭ, ɤɫɢɥɚɧɚɡɭ (ɬɚɛɥɢɰɚ). ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɨɬɦɟɱɚɟɬɫɹ 
ɭɜɟɥɢɱɟɧɢɟ ɜɵɯɨɞɚ ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɣ, ɤɚɬɚɥɢɡɢɪɭɟɦɵɯ ɢɫɫɥɟɞɭɟɦɵɦɢ ɮɟɪɦɟɧɬɚɦɢ, – ɛɟɥɤɚ 
(ɜ 1,6 ɪɚɡɚ), ɝɥɸɤɨɡɵ (ɜ 7,0 ɪɚɡ), ɤɫɢɥɨɡɵ (ɜ 10,7 ɪɚɡɚ), ɮɨɫɮɨɪɚ ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ (ɜ 7,4 ɪɚɡɚ). 
ɋɨɩɨɫɬɚɜɢɦɨɟ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɤɨɦɩɥɟɤɫɨɦ ɝɢɞɪɨɥɚɡ ɞɟɣɫɬɜɢɟ ɧɚ ɜɵɫɜɨɛɨɠɞɟɧɢɟ ɢɡ ɪɠɚɧɨɝɨ 
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ɡɟɪɧɚ ɮɨɫɮɨɪɚ ɨɤɚɡɵɜɚɟɬ ɮɢɬɚɡɚ, ɧɚ ɜɵɯɨɞ ɝɥɸɤɨɡɵ ɢ ɤɫɢɥɨɡɵ – α-ɚɦɢɥɚɡɚ ɢ ɤɫɢɥɚɧɚɡɚ. 
Ɇɟɧɟɟ ɜɵɪɚɠɟɧɧɵɦ ɷɮɮɟɤɬɨɦ ɜ ɢɫɩɵɬɚɧɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɨɛɥɚɞɚɸɬ β-ɝɥɸɤɚɧɚɡɚ ɢ 
ɰɟɥɥɸɥɚɡɚ. ȼ ɨɫɬɚɥɶɧɵɯ ɜɚɪɢɚɧɬɚɯ ɨɩɵɬɚ ɫɨɞɟɪɠɚɧɢɟ ɤɫɢɥɨɡɵ ɢ ɮɨɫɮɨɪɚ ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜ 
ɮɟɪɦɟɧɬɚɬɢɜɧɨ ɩɨɥɭɱɟɧɧɵɯ ɢ ɜɨɞɧɵɯ ɷɤɫɬɪɚɤɬɚɯ ɡɟɪɧɚ ɹɜɥɹɟɬɫɹ ɫɨɢɡɦɟɪɢɦɵɦ, ɬɨɝɞɚ ɤɚɤ 
ɛɟɥɤɚ ɢ ɝɥɸɤɨɡɵ – ɩɨɜɵɲɚɟɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɨ, ɜɫɟɝɨ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ 1,4–1,5 ɢ 1,1–1,3 ɪɚɡɚ. 

 

Ɍɚɛɥɢɰɚ – ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɮɟɪɦɟɧɬɚɬɢɜɧɨɝɨ ɝɢɞɪɨɥɢɡɚ ɛɢɨɩɨɥɢɦɟɪɨɜ ɡɟɪɧɚ ɪɠɢ 

 

ȼɚɪɢɚɧɬ ɨɩɵɬɚ 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜ ɷɤɫɬɪɚɤɬɚɯ ɪɠɚɧɨɝɨ 
ɡɟɪɧɚ, %: 

ɛɟɥɤɚ 
ɝɥɸɤɨɡ
ɵ 

ɤɫɢɥɨɡ
ɵ 

Pi 

Ʉɨɧɬɪɨɥɶ (ɛɟɡ 
ɨɛɪɚɛɨɬɤɢ) 100,0 88,3 130,0 19,0 

Ɏɢɬɚɡɚ 136,1 103,4 103,8 694,7 

ɉɪɨɬɟɚɡɚ 145,0 133,9 106,9 111,1 

α-Ⱥɦɢɥɚɡɚ 139,2 634,4 105,2 109,5 

β-Ƚɥɸɤɚɧɚɡɚ 143,9 284,0 114,8 107,4 

Ʉɫɢɥɚɧɚɡɚ 144,2 130,8 631,3 113,7 

ɐɟɥɥɸɥɚɡɚ 141,1 249,6 115,7 108,9 

Ʉɨɦɩɥɟɤɫ ɮɟɪɦɟɧɬɨɜ 162,2 702,4 1065,4 741,1 

 
ȼɵɜɨɞɵ. Ɏɟɪɦɟɧɬɧɵɣ ɤɨɦɩɥɟɤɫ, ɜɤɥɸɱɚɸɳɢɣ ɮɢɬɚɡɭ, α-ɚɦɢɥɚɡɭ, ɩɪɨɬɟɚɡɭ, ɰɟɥɥɸɥɚɡɭ, 

β-ɝɥɸɤɚɧɚɡɭ ɢ ɤɫɢɥɚɧɚɡɭ B. ɚmвХoХТquОПКМТОns, ɨɤɚɡɵɜɚɟɬ ɫɢɧɟɪɝɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɧɚ ɝɢɞɪɨɥɢɡ 
ɩɨɥɢɦɟɪɨɜ ɪɠɚɧɨɝɨ ɡɟɪɧɚ, ɭɜɟɥɢɱɢɜɚɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ ɜɵɯɨɞ ɛɟɥɤɚ, ɝɥɸɤɨɡɵ, 
ɤɫɢɥɨɡɵ, ɮɨɫɮɨɪɚ ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ. ɗɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɮɟɪɦɟɧɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ B. amyloliquefaciens ɞɥɹ ɝɢɞɪɨɥɢɡɚ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɵɪɶɹ, ɛɨɝɚɬɨɝɨ 
ɮɢɬɚɬɨɦ, ɤɥɟɬɱɚɬɤɨɣ, ɤɪɚɯɦɚɥɢɫɬɵɦɢ ɩɨɥɢɫɚɯɚɪɢɞɚɦɢ ɢ ɛɟɥɤɨɦ, ɱɬɨ ɧɚɯɨɞɢɬ ɩɪɢɦɟɧɟɧɢɟ 
ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɨɪɦɨɜ ɢ ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ ɩɨɜɵɲɟɧɧɨɣ ɩɢɬɚɬɟɥɶɧɨɣ ɰɟɧɧɨɫɬɢ. 
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ɋɟɧɞɟɰɶɤɢɣ ȼ.Ɇ. 
ɉɨɞɿɥɶɫɶɤɢɣ ȾȺɌɍ,  Ʉɚɦ'ɹɧɟɰɶ-ɉɨɞɿɥɶɫɶɤɢɣ , ɍɤɪɚʀɧɚ 

 

ɁȺɋɌɈɋɍȼȺɇɇəɆ ɈРȽȺɇȱɑɇɂɏ ȾɈȻРɂȼ ȱ КɈɆɉɅȿКɋɇɂɏ ȽɍɆȱɇɈȼɂɏ 
ɉРȿɉȺРȺɌȱȼ, ȼɂȽɈɌɈȼɅȿɇɂɏ ɁȺ ɇɈȼȱɌɇȱɆɂ ɌȿɏɇɈɅɈȽȱəɆɂ ȾɅə 

ȻȱɈɅɈȽȱɁȺɐȱȲ ɁȿɆɅȿРɈȻɋɌȼȺ 

 
Technology deals with the use of organic fertilizer and humic preparations manufactured on the 

latest technologies to improve soil fertility, increased production of ecologically clean agricultural 

products and environmental protection. 

 
ɉɨɥɿɩɲɟɧɧɹ ɪɨɞɸɱɨɫɬɿ ʉɪɭɧɬɭ, ɡɛɿɥɶɲɟɧɧɹ ɜɪɨɠɚɣɧɨɫɬɿ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶɬɭɪ ɿ 

ɩɨɥɿɩɲɟɧɧɹ ɹɤɨɫɬɿ ɩɪɨɞɭɤɰɿʀ ɪɨɫɥɢɧɧɢɰɬɜɚ ɧɟɪɨɡɪɢɜɧɨ ɩɨɜ'ɹɡɚɧɟ ɡ ɪɨɡɜ’ɹɡɚɧɧɹɦ ɩɪɨɛɥɟɦɢ 

ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɬɚ ɟɤɨɥɨɝɿɱɧɨ ɛɟɡɩɟɱɧɨɝɨ  ɜɢɤɨɪɢɫɬɚɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɞɨɛɪɢɜ ɬɚ ɛɿɨɩɪɟɩɚɪɚɬɿɜ. 
ɍɧɚɫɥɿɞɨɤ ɡɦɟɧɲɟɧɧɹ ɩɨɝɨɥɿɜ’ɹ ɬɜɚɪɢɧ ȼɊɏ ɬɚ ɡɦɟɧɲɟɧɧɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɨɪɮɭ ɞɥɹ 

ɤɨɦɩɨɫɬɿɜ, ɡɧɚɱɧɨ ɡɦɟɧɲɢɥɨɫɹ ɜɢɪɨɛɧɢɰɬɜɨ ɬɚ ɜɧɟɫɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɞɨɛɪɢɜ (ɡ 8,6 ɬ/ɝɚ ɭ 1990, ɞɨ 
1 ɬ/ɝɚ ɭ 2015 ɪɨɰɿ). Ɂɚ ɰɢɯ ɭɦɨɜ ɡɟɦɥɟɪɨɛɫɬɜɨ ɩɟɪɟɛɭɜɚє ɧɚ ɤɪɢɬɢɱɧɿɣ ɦɟɠɿ, ɡɚ ɹɤɨɸ 
ɩɪɢɡɭɩɢɧɹɸɬɶ ɞɿɹɬɢ ɡɚɤɨɧɢ ɡɟɦɥɟɪɨɛɫɬɜɚ ɿ ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɜɢɫɧɚɠɟɧɧɹɦ ɪɨɞɸɱɢɯ ɝɪɭɧɬɿɜ, 
ɡɦɟɧɲɟɧɧɹɦ ɭ ɧɢɯ ɡɚɩɚɫɿɜ ɩɨɠɢɜɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ʀɯ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ, ɬɿɥɶɤɢ ɡɚ ɨɫɬɚɧɧɿ 20 ɪɨɤɿɜ 
ɜɬɪɚɬɢ ɝɭɦɭɫɭ ɧɚ ɜɫɿɯ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɭɝɿɞɞɹɯ ɍɤɪɚʀɧɢ ɫɬɚɧɨɜɥɹɬɶ ɩɨɧɚɞ 10% ɡɚɝɚɥɶɧɨɝɨ 
ɣɨɝɨ ɜɦɿɫɬɭ. Ɍɨɦɭ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɛɟɡɞɟɮɿɰɢɬɧɨɝɨ ɣɨɝɨ ɛɚɥɚɧɫɭ ɜ ʉɪɭɧɬɚɯ ɧɟɨɛɯɿɞɧɨ ɳɨɪɿɱɧɨ 
ɜɧɨɫɢɬɢ ɞɨɫɬɚɬɧɸ ɤɿɥɶɤɿɫɬɶ ɨɪɝɚɧɿɱɧɢɯ ɞɨɛɪɢɜ. 

Ɉɫɧɨɜɧɢɦ ɜɢɞɨɦ ɨɪɝɚɧɿɱɧɢɯ ɞɨɛɪɢɜ ɜ ɍɤɪɚʀɧɿ є ɝɧɿɣ ȼɊɏ, ɫɜɢɧɟɣ, ɩɬɚɲɢɧɢɣ ɩɨɫɥɿɞ, ɱɚɫɬɤɨɜɨ 
ɡɚɫɬɨɫɨɜɭɸɬɶ ɹɤ ɨɪɝɚɧɿɱɧɟ ɞɨɛɪɢɜɨ ɬɨɪɮɨɤɨɦɩɨɫɬɢ ɬɚ ɨɫɚɞɢ ɦɿɫɶɤɢɯ ɫɬɿɱɧɢɯ ɜɨɞ. 

ȱɧɲɨɸ ɝɪɭɩɨɸ ɜɿɞɯɨɞɿɜ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɹɤ ɨɪɝɚɧɿɱɧɿ ɞɨɛɪɢɜɚ, ɚɛɨ ɹɤ ɤɨɦɩɨɧɟɧɬɢ 
ɤɨɦɩɨɫɬɿɜ, є ɩɪɨɞɭɤɬɢ ɩɪɢɪɨɞɧɨɝɨ ɪɨɡɤɥɚɞɚɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɜɿɞɯɨɞɢ ɩɪɨɞɭɤɬɿɜ 
ɪɨɫɥɢɧɧɢɰɬɜɚ, ɥɿɫɨɜɨʀ ɬɚ  ɲɤɿɪɧɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɩɿɞɩɪɢєɦɫɬɜ ɩɟɪɟɪɨɛɥɟɧɧɹ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨʀ 
ɩɪɨɞɭɤɰɿʀ, ɚ ɬɚɤɨɠ ɩɨɛɭɬɨɜɿ ɜɿɞɯɨɞɢ ɦɿɫɬ.  

Ɉɞɧɚɤ, ɬɪɚɞɢɰɿɣɧɿ ɨɪɝɚɧɿɱɧɿ  ɞɨɛɪɢɜɚ, ɦɚɸɬɶ ɧɢɡɤɭ ɧɟɞɨɥɿɤɿɜ, ɹɤɿ ɡɧɚɱɧɨɸ ɦɿɪɨɸ ɡɦɟɧɲɭɸɬɶ ʀɯ 
ɟɮɟɤɬɢɜɧɿɫɬɶ.ȼɚɝɨɦɢɦɢ ɧɟɞɨɥɿɤɚɦɢ ɝɧɨɸ ɿ ɩɨɫɥɿɞɭ є ɬɚɤɿ:ɡɧɚɱɧɢɣ ɭɦɿɫɬ ɧɚɫɿɧɧɹ ɛɭɪ'ɹɧɿɜ;ɡɚɪɚɠɟɧɧɹ 
ɹɣɰɹɦɢ ɿ ɥɢɱɢɧɤɚɦɢ ɝɟɥɶɦɿɧɬɿɜ, ɚ ɬɚɤɨɠ ɩɚɬɨɝɟɧɧɨɸ ɦɿɤɪɨɮɥɨɪɨɸ.Ȼɿɥɶɲɿɫɬɶ ɦɚɬɟɪɿɚɥɿɜ (ɬɨɪɮ, 
ɫɨɥɨɦɚ, ɤɨɪɚ, ɩɨɛɭɬɨɜɿ ɜɿɞɯɨɞɢ ɿ  ɿɧ.)  є ɿɧɟɪɬɧɢɦɢ ɨɪɝɚɧɿɱɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ ɿ ɩɪɚɤɬɢɱɧɨ ɧɟ 
ɡɚɛɟɡɩɟɱɭɸɬɶ  ɩɪɢɪɨɫɬɭ ɜɪɨɠɚɸ, ɚɛɨ ɧɚɜɿɬɶ ɡɦɟɧɲɭɸɬɶ ɣɨɝɨ ɩɟɪɲɨɝɨ ɪɨɤɭ ɩɿɫɥɹ 
ɜɧɟɫɟɧɧɹ.ȼɪɚɯɨɜɭɸɱɢ ɧɟɞɨɥɿɤɢ ɬɪɚɞɢɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɜɢɤɨɪɢɫɬɚɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɜɿɞɯɨɞɿɜ, ɚ 
ɬɚɤɨɠ ɞɨɫɜɿɞ ɛɚɝɚɬɶɨɯ ɤɪɚʀɧ ɫɜɿɬɭ ɧɚɦɢ ɪɨɡɪɨɛɥɟɧɨ, ɡɚɩɚɬɟɧɬɨɜɚɧɨ ɿ ɜɩɪɨɜɚɞɠɭɸɬɶɫɹ ɭ 
ɜɢɪɨɛɧɢɰɬɜɨ ɧɨɜɿɬɧɿ ɬɟɯɧɨɥɨɝɿʀ ɡɚɫɬɨɫɭɜɚɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɞɨɛɪɢɜ "Ȼɿɨɝɭɦɭɫ", ɜɢɝɨɬɨɜɥɟɧɢɯ 
ɦɟɬɨɞɨɦ ɜɟɪɦɢɤɭɥɶɬɢɜɭɜɚɧɧɹ, "Ȼɿɨɩɪɨɮɟɪɦ", "Ȼɿɨɚɤɬɢɜ" ɦɟɬɨɞɨɦ ɩɪɢɲɜɢɞɲɟɧɨʀ ɛɿɨɥɨɝɿɱɧɨʀ 
ɮɟɪɦɟɧɬɚɰɿʀ, ɤɨɦɩɥɟɤɫɧɢɯ ɝɭɦɿɧɨɜɢɯ ɩɪɟɩɚɪɚɬɿɜ, "ȼɟɪɦɢɫɬɢɦ", "ȼɟɪɦɢɦɚɝ", "ȼɟɪɦɢɣɨɞɿɫ" 
ɜɢɝɨɬɨɜɥɟɧɢɯ ɦɟɬɨɞɨɦ ɤɚɜɿɬɚɰɿʀ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɨɥɨɦɢ ɡ ɫɭɦɿɫɧɢɦ ɜɢɫɿɜɚɧɧɹɦ ɤɭɥɶɬɭɪ ɧɚ ɫɢɞɟɪɚɬ 
ɬɚ ʀɯ ɞɟɫɬɪɭɤɰɿєɸ "ȼɟɪɦɢɫɬɢɦɨɦ-Ⱦ" Д1,2,3Ж. 

Ⱥɫɨɰɿɚɰɿɹ «Ȼɿɨɤɨɧɜɟɪɫɿɹ» (ɦ. ȱɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤ) 1989 ɪɨɤɭ ɭɩɟɪɲɟ ɜ ɤɨɥɢɲɧɶɨɦɭ 
Ɋɚɞɹɧɫɶɤɨɦɭ ɋɨɸɡɿ ɪɨɡɩɨɱɚɥɚ ɩɪɨɦɢɫɥɨɜɟ ɜɟɪɦɢɤɭɥɶɬɢɜɭɜɚɧɧɹ. Ɂɚ ɤɨɪɨɬɤɢɣ ɱɚɫ ɡɚ ɫɩɪɢɹɧɧɹ 
ɚɫɨɰɿɚɰɿʀ ɛɭɥɨ ɫɬɜɨɪɟɧɨ 360 ɜɟɪɦɢɝɨɫɩɨɞɚɪɫɬɜ, ɭ ɬ.ɱ. ɩɨɧɚɞ 150 ɜ ɭɫɿɯ ɨɛɥɚɫɬɹɯ ɍɤɪɚʀɧɢ.Ɉɞɧɚɤ, 
ɩɪɨɞɨɜɠ 1995-1999 ɪɪ., ɭɧɚɫɥɿɞɨɤ ɧɟɩɪɨɞɭɦɚɧɨʀ ɚɝɪɚɪɧɨʀ ɪɟɮɨɪɦɢ, ɡɧɢɳɟɧɧɹ ɬɜɚɪɢɧɧɢɰɶɤɢɯ 
ɤɨɦɩɥɟɤɫɿɜ, ɜɚɠɤɨɝɨ ɮɿɧɚɧɫɨɜɨ-ɟɤɨɧɨɦɿɱɧɨɝɨ ɫɬɚɧɭ ɛɿɥɶɲɿɫɬɶ ɜɟɪɦɢɝɨɫɩɨɞɚɪɫɬɜ ɜ ɍɤɪɚʀɧɿ ɬɚ 
ɞɟɹɤɢɯ ɿɧɲɢɯ ɤɪɚʀɧɚɯ ɩɪɢɩɢɧɢɥɢ ɫɜɨє ɿɫɧɭɜɚɧɧɹ ɿ ɬɿɥɶɤɢ ɡ 2005 ɪɨɤɭ ɜ ɍɤɪɚʀɧɿ ɪɨɡɩɨɱɚɬɨ 
ɜɿɞɬɜɨɪɟɧɧɹ ɜɟɪɦɢɝɨɫɩɨɞɚɪɫɬɜ, ɿ ɡɚɪɚɡ ʀɯ ɮɭɧɤɰɿɨɧɭє ɩɨɧɚɞ 50 ɭ ɩɪɢɜɚɬɧɢɯ ɚɝɪɨɩɿɞɩɪɢєɦɫɬɜɚɯ ɬɚ 
ɩɨɧɚɞ 15 ɬɢɫɹɱ ɧɚ ɞɚɱɧɢɯ ɿ ɩɪɢɫɚɞɢɛɧɢɯ ɞɿɥɹɧɤɚɯ Д3Ж. 

ɉɨɧɚɞ 300 ɜɟɪɦɢɝɨɫɩɨɞɚɪɫɬɜ, ɡɚ ɪɨɡɪɨɛɥɟɧɢɦɢ ɧɚɦɢ ɬɟɯɧɨɥɨɝɿɹɦɢ, ɫɬɜɨɪɟɧɨ ɿ ɮɭɧɤɰɿɨɧɭɸɬɶ 
ɭ Ɋɨɫɿʀ, Ȼɿɥɨɪɭɫɿ, Ʉɚɡɚɯɫɬɚɧɿ, Ɇɨɥɞɨɜɿ, Ⱥɡɟɪɛɚɣɞɠɚɧɿ, ȼɿɪɦɟɧɿʀ, ɭ ɤɪɚʀɧɚɯ Ȼɚɥɬɿʀ.  

Ⱦɨɫɥɿɞɠɟɧɧɹɦɢ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɛɿɨɝɭɦɭɫ ɦɚє ɪɿɡɧɨɛɿɱɧɢɣ ɩɨɡɢɬɢɜɧɢɣ ɜɩɥɢɜ ɧɚ ɚɝɪɨɯɿɦɿɱɧɿ, 
ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɿ ɛɿɨɥɨɝɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ʉɪɭɧɬɭ. ȼ ɛɿɨɝɭɦɭɫɿ ɚɤɭɦɭɥɶɨɜɚɧɚ ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɦɚɤɪɨ- 
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ɿ ɦɿɤɪɨɟɥɟɦɟɧɬɿɜ, ɹɤɿ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɡɚɫɜɨɸɸɬɶ ɪɨɫɥɢɧɢ. ȼɿɧ ɦɿɫɬɢɬɶ ɪɨɫɬɨɜɿ ɪɟɱɨɜɢɧɢ, ɜɿɬɚɦɿɧɢ, 
ɚɧɬɢɛɿɨɬɢɤɢ, 18 ɚɦɿɧɨɤɢɫɥɨɬ ɿ ɤɨɪɢɫɧɭ ɦɿɤɪɨɮɥɨɪɭ. ɐɟ ɞɨɛɪɢɜɨ ɩɪɨɥɨɧɝɨɜɚɧɨʀ ɞɿʀ ɿɡ ɫɢɧɯɪɨɧɧɢɦ 
ɟɮɟɤɬɨɦ є ɧɨɜɢɦ ɜɢɞɨɦ ɞɨɛɪɢɜ ɞɥɹ ɨɞɟɪɠɚɧɧɹ ɟɤɨɥɨɝɿɱɧɨ ɱɢɫɬɨʀ ɩɪɨɞɭɤɰɿʀ, ɡɞɚɬɧɟ ɪɟɚɧɿɦɭɜɚɬɢ 
ʉɪɭɧɬ ɿ ɡɧɢɠɭɜɚɬɢ ɚɧɬɪɨɩɨɝɟɧɧɢɣ ɜɩɥɢɜ ɧɚ ɧɶɨɝɨ.  

Ⱦɨɫɥɿɞɠɟɧɧɹ, ɜɢɤɨɧɚɧɿ ɧɚɦɢ ɜ ɍɤɪɚʀɧɿ, ɚ ɬɚɤɨɠ ɭ ɋɒȺ ɬɚ ɿɧ. ɤɪɚʀɧɚɯ ɫɜɿɞɱɚɬɶ ɩɪɨ ɜɢɫɨɤɭ 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɛɿɨɝɭɦɭɫɭ. ɇɚɩɪɢɤɥɚɞ, ɤɭɤɭɪɭɞɡɚ ɞɚє ɩɪɢɪɿɫɬ ɭɪɨɠɚɸ 30-50%, ɩɲɟɧɢɰɹ – ɞɨ 20, 
ɰɭɤɪɨɜɿ ɛɭɪɹɤɢ – ɞɨ 20, ɤɚɪɬɨɩɥɹ – 20-30, ɨɜɨɱɿ – ɞɨ 70%.  

ɇɚɦɢ ɪɨɡɪɨɛɥɟɧɨ ɿ ɜɩɪɨɜɚɞɠɟɧɨ ɬɟɯɧɨɥɨɝɿʀ ɜɢɪɨɛɧɢɰɬɜɚ ɨɪɝɚɧɿɱɧɢɯ ɞɨɛɪɢɜ "Ȼɿɨɩɪɨɮɟɪɦ", 
"Ȼɿɨɚɤɬɢɜ" ɦɟɬɨɞɨɦ ɛɿɨɥɨɝɿɱɧɨʀ ɮɟɪɦɟɧɬɚɰɿʀ, ɹɤɿ ɜɩɪɨɜɚɞɠɟɧɿ ɜ Ʌɶɜɿɜɫɶɤɿɣ, ȼɨɥɢɧɫɶɤɿɣ, 
ɏɦɟɥɶɧɢɰɶɤɿɣ, ȱɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤɿɣ ɬɚ ɿɧ. ɨɛɥɚɫɬɹɯ. 

Ɂɚ ɭɦɨɜ ɝɨɫɬɪɨɝɨ ɞɟɮɿɰɢɬɭ ɨɪɝɚɧɿɱɧɢɯ ɞɨɪɢɜ, ɞɨɪɨɝɨɜɢɡɧɢ ɦɿɧɟɪɚɥɶɧɢɯ ɞɨɛɪɢɜ, ɨɞɧɢɦ ɿɡ 
ɪɟɡɟɪɜɿɜ ɩɨɥɿɩɲɟɧɧɹ ɪɨɞɸɱɨɫɬɿ ɝɪɭɧɬɿɜ є ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɨɥɨɦɢ ɿ ɫɢɞɟɪɚɬɿɜ. Ɉɞɧɚɤ, ɫɨɥɨɦɭ ɭ 
ɞɚɧɢɣ ɱɚɫ ɦɚɥɨ ɡɚɫɬɨɫɨɜɭɸɬɶ, ɹɤ ɞɨɛɪɢɜɨ, ɱɚɫɬɨ ɛɟɡɝɨɫɩɨɞɚɪɧɨ ɫɩɚɥɸɸɬɶ ɧɚ ɩɨɥɿ, ɬɸɤɭɸɬɶ ɞɥɹ 
ɫɩɚɥɸɜɚɧɧɹ ɭ ɤɨɬɥɚɯ. Ⱥ ɜ ɨɤɪɟɦɢɯ ɝɨɫɩɨɞɚɪɫɬɜɚɯ ɩɨɞɪɿɛɧɟɧɭ ɫɨɥɨɦɭ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɩɪɢɨɪɸɸɬɶ, 
ɚɥɟ ɜɿɞ ɬɚɤɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ʀʀ ɩɟɪɲɨɝɨ ɪɨɤɭ ɟɮɟɤɬɭ ɧɟ ɨɬɪɢɦɭɸɬɶ, ɨɫɤɿɥɶɤɢ ɫɨɥɨɦɚ ɩɟɪɟɝɧɢɜɚє, 
ɨɫɨɛɥɢɜɨ ɤɭɤɭɪɭɞɡɹɧɚ, ɭɩɪɨɞɨɜɠ 2-3 ɪɨɤɿɜ.  

Ⱦɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɰɿєʀ ɩɪɨɛɥɟɦɢ ɧɚɦɢ ɪɨɡɪɨɛɥɟɧɨ ɿ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɭɧɿɤɚɥɶɧɢɣ ɩɪɟɩɚɪɚɬ-
ɛɿɨɞɟɫɬɪɭɤɬɨɪ „ȼɟɪɦɢɫɬɢɦ-Ⱦ” ɞɥɹ ɨɛɪɨɛɥɟɧɧɹ ɫɨɥɨɦɢ ɬɚ ɿɧɲɢɯ ɩɿɫɥɹɠɧɢɜɧɢɯ ɪɟɲɬɨɤ ɩɿɫɥɹ ɡɛɢɪɚɧɧɹ 
ɜɪɨɠɚɸ ɨɡɢɦɢɯ ɬɚ ɹɪɢɯ ɤɭɥɶɬɭɪ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɩɟɪɟɞ ɞɢɫɤɭɜɚɧɧɹɦ. „ȼɟɪɦɢɫɬɢɦ-Ⱦ” ɫɤɟɪɨɜɭє ɩɪɨɰɟɫ 
ɪɨɡɤɥɚɞɚɧɧɹ ɭ ɩɨɬɪɿɛɧɨɦɭ ɧɚɩɪɹɦɿ: ɡɚɩɨɛɿɝɚє ɭɬɜɨɪɟɧɧɸ ɬɨɤɫɢɧɿɜ, ɚɛɨ ɧɟɣɬɪɚɥɿɡɭє ʀɯ, ɩɪɢɝɧɿɱɭє ɪɨɡɜɢɬɨɤ 
ɩɚɬɨɝɟɧɿɜ, ɩɨɤɪɚɳɭє ɿ ɩɪɢɲɜɢɞɲɭє ɩɪɨɰɟɫɢ ɝɭɦɿɮɿɤɚɰɿʀ ɬɚ ɪɨɡɤɥɚɞɚɧɧɹ ɰɟɥɸɥɨɡɢ, ɤɥɿɬɤɨɜɢɧɢ, ɥɿɝɧɿɧɭ ɬɚ 
ɿɧɲɢɯ ɪɟɱɨɜɢɧ, ɳɨ ɜɯɨɞɹɬɶ ɞɨ ɫɤɥɚɞɭ ɩɿɫɥɹɠɧɢɜɧɢɯ ɪɟɲɬɨɤ.ɇɚ  ɜɿɞɦɿɧɭ  ɜɿɞ  ɬɪɚɞɢɰɿɣɧɨʀ  ɬɟɯɧɨɥɨɝɿʀ  
(ɫɩɚɥɸɜɚɧɧɹ  ɚɛɨ  ɩɪɢɨɪɸɜɚɧɧɹ ɪɟɲɬɨɤ) ɭ ɡɚɩɪɨɩɨɧɨɜɚɧɿɣ ɬɟɯɧɨɥɨɝɿʀ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ „ȼɟɪɦɢɫɬɢɦ-Ⱦ” 
ɧɟ ɡɧɢɳɭɸɬɶɫɹ ɰɿɧɧɿ ɨɪɝɚɧɿɱɧɿ ɪɨɫɥɢɧɧɿ ɪɟɲɬɤɢ, ɡɛɟɪɿɝɚɸɬɶɫɹ ɤɨɪɢɫɧɿ ɠɢɜɿ ɿɫɬɨɬɢ, ɹɤɿ ɡɚɫɟɥɹɸɬɶ ɝɪɭɧɬ ɿ 
ɡɚɛɟɡɩɟɱɭɸɬɶ ɣɨɝɨ ɪɨɞɸɱɿɫɬɶ, ɧɟ ɪɨɡɜɢɜɚɸɬɶɫɹ ɩɚɬɨɝɟɧɧɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɬɚ ɲɤɿɞɧɢɤɢ ɭ ʉɪɭɧɬɿ, ʉɪɭɧɬ 
ɡɛɚɝɚɱɭєɬɶɫɹ ɨɪɝɚɧɿɱɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ, ɡɛɿɥɶɲɭєɬɶɫɹ ɣɨɝɨ ɚɟɪɚɰɿɹ, ɜɨɥɨɝɨєɦɧɿɫɬɶ, ɫɬɿɣɤɿɫɬɶ ɞɨ ɩɪɨɰɟɫɿɜ 
ɜɿɬɪɨɜɨʀ ɿ ɜɨɞɧɨʀ ɟɪɨɡɿʀ, ɜɢɫɭɲɭɜɚɧɧɹ ɬɚ ɿɧ. 

ɉɨєɞɧɚɧɧɹ ɡɟɥɟɧɨʀ ɦɚɫɢ ɫɢɞɟɪɚɬɭ (ɋ:І = 20-25:1) ɿ ɫɨɥɨɦɢ (ɋ:І = 80-100:1) ɫɬɜɨɪɸє ɭ ʉɪɭɧɬɿ 
ɫɩɪɢɹɬɥɢɜɿ ɭɦɨɜɢ ɞɥɹ ɩɟɪɟɛɿɝɭ ɩɪɨɰɟɫɿɜ ɪɨɡɤɥɚɞɚɧɧɹ: ɝɚɥɶɦɭє ɜɬɪɚɬɢ ɚɡɨɬɭ ɭ ɩɪɨɰɟɫɿ 
ɪɨɡɤɥɚɞɚɧɧɹ ɡɟɥɟɧɨʀ ɦɚɫɢ ɿ ɩɪɢɲɜɢɞɲɭє – ɞɥɹ ɫɨɥɨɦɢ. 

Ɂɚ  ɨɫɬɚɧɧɿ ɞɟɫɹɬɢɪɿɱɱɹ ɭ ɛɚɝɚɬɶɨɯ ɤɪɚʀɧɚɯ ɫɜɿɬɭ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɜ ɍɤɪɚʀɧɿ, ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɬɚ 
ɜɢɪɨɛɧɢɰɬɜɚ ɪɿɡɧɢɯ ɝɭɦɿɧɨɜɢɯ ɛɿɨɩɪɟɩɚɪɚɬɿɜ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ ɩɨɱɚɥɢ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɹɤ ɜɢɯɿɞɧɭ ɫɢɪɨɜɢɧɭ ɜɟɪɦɢɤɨɦɩɨɫɬ (ɛɿɨɝɭɦɭɫ). ɍ ɉɉ «Ȼɿɨɤɨɧɜɟɪɫɿɹ» ɡɚ 
ɪɨɡɪɨɛɥɟɧɨɸ ɧɚɦɢ ɬɟɯɧɨɥɨɝɿɸ ɜɢɪɨɛɥɹɸɬɶ ɪɟɝɭɥɹɬɨɪɢ ɪɨɫɬɭ «ȼɟɪɦɢɫɬɢɦ», «ȼɟɪɦɢɦɚɝ», 
«ȼɟɪɦɢɣɨɞɿɫ» ɬɚ ɞɟɫɬɪɭɤɬɨɪ «ȼɟɪɦɢɫɬɢɦ-Ⱦ».Ɂɚɫɬɨɫɭɜɚɧɧɹɦ ʀɯ ɭ ɬɟɯɧɨɥɨɝɿɹɯ ɜɢɪɨɳɭɜɚɧɧɹ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶɬɭɪ ɫɬɜɨɪɸɸɬɶɫɹ ɫɩɪɢɹɬɥɢɜɿ ɭɦɨɜɢ ɞɥɹ ɛɿɨɥɨɝɿɡɚɰɿʀ, ɩɨɥɿɩɲɟɧɧɹ 
ɪɨɞɸɱɨɫɬɿ ʉɪɭɧɬɭ ɿ ɪɨɡɜɢɬɤɭ ɪɨɫɥɢɧ, ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɜɢɪɨɳɭɜɚɧɧɹ ɜɢɫɨɤɢɯ ɣ ɫɬɚɥɢɯ ɜɪɨɠɚʀɜ, 
ɨɬɪɢɦɚɧɧɹ ɩɪɨɞɭɤɰɿʀ ɜɢɫɨɤɨʀ ɹɤɨɫɬɿ ɬɚ ɡɦɟɧɲɟɧɧɹ ɧɟɝɚɬɢɜɧɨɝɨ ɜɩɥɢɜɭ ɧɚ ɧɚɜɤɨɥɢɲɧє ɩɪɢɪɨɞɧɟ 
ɫɟɪɟɞɨɜɢɳɟ. 

ȼɢɫɧɨɜɨɤ: ȼɩɪɨɜɚɞɠɟɧɧɹ ɧɨɜɿɬɧɿɯ ɬɟɯɧɨɥɨɝɿɣ ɜɢɪɨɛɧɢɰɬɜɚ ɨɪɝɚɧɿɱɧɢɯ ɞɨɛɪɢɜ ɦɟɬɨɞɨɦ 
ɜɟɪɦɢɤɭɥɶɬɢɜɭɜɚɧɧɹ, ɩɪɢɲɜɢɞɲɟɧɨʀ ɛɿɨɥɨɝɿɱɧɨʀ ɮɟɪɦɟɧɬɚɰɿʀ, ɤɨɦɩɥɟɤɫɧɢɯ ɝɭɦɿɧɨɜɢɯ 
ɩɪɟɩɚɪɚɬɿɜ, ɞɟɫɬɪɭɤɰɿʀ ɫɨɥɨɦɢ ɡ ɨɞɧɨɱɚɫɧɢɦ ɜɢɫɿɜɚɧɧɹɦ ɫɢɞɟɪɚɬɿɜ ɫɩɪɢɹɬɢɦɟ ɛɿɨɥɨɝɿɡɚɰɿʀ ɬɚ 
ɩɨɥɿɩɲɟɧɧɸ ɪɨɞɸɱɨɫɬɿ ɝɪɭɧɬɿɜ, ɡɛɿɥɶɲɟɧɧɸ ɜɢɪɨɛɧɢɰɬɜɨ ɟɤɨɥɨɝɿɱɧɨ ɱɢɫɬɨʀ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨʀ ɩɪɨɞɭɤɰɿʀ ɬɚ ɡɧɚɱɧɨ ɩɨɦ’ɹɤɲɢɬɶ ɬɟɯɧɨɝɟɧɧɢɣ ɩɪɟɫɢɧɝ ɧɚ ɧɚɜɤɨɥɢɲɧє 
ɩɪɢɪɨɞɧɟ ɫɟɪɟɞɨɜɢɳɟ.  
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ɋɤɨɪɨɯɨɞ ȱ.Ɉ., Кɢɪɢɱɟɧɤɨ Ⱥ.Ɇ., Рɨɣ Ⱥ.Ɉ. 
ȱɧɫɬɢɬɭɬ ɦɿɤɪɨɛɿɨɥɨɝɿʀ ɿ ɜɿɪɭɫɨɥɨɝɿʀ ɿɦ. Ⱦ.Ʉ.Ɂɚɛɨɥɨɬɧɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

 

ȺɇɌɂȼȱРɍɋɇȺ Ⱦȱə КɍɅɖɌɍРȺɅɖɇɈȲ РȱȾɂɇɂ BACILLUS SUBTILIS ȱɆȼ ȼ-7023 

ɓɈȾɈ ȼȱРɍɋɍ ɌɘɌɘɇɈȼɈȲ ɆɈɁȺȲКɂ ɇȺ ɅɂɋɌəɏ ȾɍРɆȺɇɍ 
 

The culture liquid of Bacillus subtilis IMV B-7023 cultivated in medium with calcium 

glycerophosphate and glucose has been shown to affect the infectivity of tobacco mosaic virus 

(TMV). Compounds accumulated in the culture liquid actively reduce infectivity of TMV following 

incubation with the virus in vitro and promote inhibition of necrosis on the leaves under the 

preventive treatment of Datura stramonium seeds. In the experiments liquid cultures of bacteria 

obtained after three days of growing in this medium has essential antiviral properties compared 

with ones obtained in other terms of growing. 

 

ȼɿɪɭɫɧɿ ɯɜɨɪɨɛɢ ɪɨɫɥɢɧ ɫɩɪɢɱɢɧɹɸɬɶ ɡɧɚɱɧɿ ɟɤɨɧɨɦɿɱɧɿ ɡɛɢɬɤɢ ɭ ɪɨɫɥɢɧɧɢɰɬɜɿ. Ɂ 
ɥɿɬɟɪɚɬɭɪɧɢɯ ɞɠɟɪɟɥ ɜɿɞɨɦɨ, ɳɨ ɛɚɤɬɟɪɿʀ ɪɨɞɭ Bacillus ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɚɧɬɢɜɿɪɭɫɧɨɸ 
ɚɤɬɢɜɧɿɫɬɸ Д1Ж. ɒɬɚɦ Bacillus subtilis ȱɆȼ ȼ-7023 ɜɯɨɞɢɬɶ ɞɨ ɫɤɥɚɞɭ ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɛɚɤɬɟɪɿɚɥɶɧɨɝɨ ɩɪɟɩɚɪɚɬɭ ɞɥɹ ɪɨɫɥɢɧɧɢɰɬɜɚ ɿ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɲɢɪɨɤɢɦ ɫɩɟɤɬɪɨɦ 
ɚɧɬɚɝɨɧɿɫɬɢɱɧɨʀ ɚɤɬɢɜɧɨɫɬɿ ɞɨ ɮɿɬɨɩɚɬɨɝɟɧɧɢɯ ɛɚɤɬɟɪɿɣ ɿ ɦɿɤɫɨɦɿɰɟɬɿɜ Д2Ж, ɚɥɟ ɣɨɝɨ ɜɩɥɢɜ ɧɚ 
ɜɿɪɭɫɢ ɪɨɫɥɢɧ ɞɨɬɟɩɟɪ ɡɚɢɲɚɬɶɫɹ ɧɟ ɞɨɫɥɿɞɠɟɧɢɦ. 

Ɇɟɬɨɸ ɪɨɛɨɬɢ ɛɭɥɨ ɜɢɡɧɚɱɟɧɧɹ ɜɩɥɢɜɭ ɤɭɥɶɬɭɪɚɥɶɧɨʀ ɪɿɞɢɧɢ Bacillus subtilis ȱɆȼ ȼ-7023 

ɧɚ ɿɧɮɟɤɰɿɣɧɿɫɬɶ ɜɿɪɭɫɭ ɬɸɬɸɧɨɜɨʀ ɦɨɡɚʀɤɢ (ȼɌɆ) ɜ ɭɦɨɜɚɯ in vitro ɬɚ ʀʀ ɚɧɬɢɜɿɪɭɫɧɨʀ 
ɚɤɬɢɜɧɨɫɬɿ ɡɚ ɩɪɨɮɿɥɚɤɬɢɱɧɨʀ (ɩɪɟɜɟɧɬɢɜɧɨʀ) ɨɛɪɨɛɤɢ ɧɚɫɿɧɧɹ ɞɭɪɦɚɧɭ (Datura stramonium 

L.). 

Ɇɚɬɟɪіɚɥɢ і ɦɟɬɨɞɢ ɞɨɫɥіɞɠɟɧɶ. 
ɍ ɪɨɛɨɬɿ ɞɨɫɥɿɞɠɭɜɚɥɢ ɤɭɥɶɬɭɪɚɥɶɧɭ ɪɿɞɢɧɭ (ɄɊ) B. subtilis ȱɆȼ ȼ-7023 ɩɿɫɥɹ 

ɜɢɪɨɳɭɜɚɧɧɹ ɜ ɫɟɪɟɞɨɜɢɳɿ ɡ ɝɥɸɤɨɡɨɸ ɬɚ ɝɥɿɰɟɪɨɮɨɫɮɚɬɨɦ ɜ ɩɟɪɿɨɞɢɱɧɢɯ ɭɦɨɜɚɯ ɧɚ ɤɚɱɚɥɰɿ 
(240 ɨɛ/ɯɜ.) ɩɪɢ 280ɋ ɜɩɪɨɞɨɜɠ ɬɪɶɨɯ ɞɿɛ Д2Ж. ɄɊ ɨɞɟɪɠɭɜɚɥɢ ɲɥɹɯɨɦ ɜɿɞɨɤɪɟɦɥɟɧɧɹ ɤɥɿɬɢɧ 
ɜɿɞ ɫɟɪɟɞɨɜɢɳɚ ɧɚ ɰɟɧɬɪɢɮɭɡɿ Ɉɉɇ-8 ɩɪɢ 6000 Р ɩɪɨɬɹɝɨɦ 15 ɯɜɢɥɢɧ. Ɉɬɪɢɦɚɧɭ ɪɿɞɢɧɭ 
ɪɨɡɜɨɞɢɥɢ ɮɿɡɿɨɥɨɝɿɱɧɢɦ ɪɨɡɱɢɧɨɦ ɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ 1:10 ɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɭ ɞɨɫɥɿɞɚɯ ɧɚ 
ɥɢɫɬɤɚɯ ɬɚ ɧɚɫɿɧɧɿ ɞɭɪɦɚɧɭ (Datura stramonium L.) ɜ ɭɦɨɜɚɯ ɜɟɝɟɬɚɬɢɜɧɨɝɨ ɛɭɞɢɧɨɱɤɭ ɭ 
ɜɟɫɧɹɧɨ-ɥɿɬɧɿɣ ɩɟɪɿɨɞ. 

Ⱦɨɫɥɿɞɢ in vitro ɩɪɨɜɨɞɢɥɢ ɞɨɞɚɸɱɢ ɄɊ ɞɨ ɿɧɨɤɭɥɸɦɭ ȼɌɆ (0,75 ɦɤɝ/ɦɥ) ɭ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ 1:1 ɡɚ 30 ɯɜɢɥɢɧ ɞɨ ɿɧɨɤɭɥɹɰɿʀ ɥɢɫɬɤɿɜ ɞɭɪɦɚɧɭ, ɹɤɭ ɡɞɿɣɫɧɸɜɚɥɢ ɦɟɯɚɧɿɱɧɨ, 
ɨɛɪɨɛɥɹɸɱɢ ɩɨɥɨɜɢɧɤɢ ɥɢɫɬɤɿɜ, ɩɨɩɟɪɟɞɧɶɨ ɨɩɭɞɪɟɧɢɯ ɤɚɪɛɨɪɭɧɞɨɦ, ɿɧɨɤɭɥɸɦɨɦ ɱɢ 
ɮɿɡɿɨɥɨɝɿɱɧɢɦ ɪɨɡɱɢɧɨɦ. Ⱥɧɬɢɜɿɪɭɫɧɭ ɞɿɸ ɄɊ ɧɚ ȼɌɆ ɨɰɿɧɸɜɚɥɢ ɡɚ ɤɿɥɶɤɿɫɬɸ ɜɿɪɭɫ-

ɿɧɞɭɤɨɜɚɧɢɯ ɥɨɤɚɥɶɧɢɯ ɭɪɚɠɟɧɶ (ɧɟɤɪɨɡɿɜ), ɳɨ ɡ’ɹɜɥɹɥɢɫɶ ɧɚ ɥɢɫɬɤɚɯ ɧɚ 5-7 ɞɟɧɶ ɩɿɫɥɹ 
ɿɧɨɤɭɥɹɰɿʀ. ȼɚɪɿɚɧɬɢ ɞɨɫɥɿɞɭ: 1. Ʉɨɧɬɪɨɥɶɧɚ ɩɨɥɨɜɢɧɚ ɥɢɫɬɤɚ ɞɭɪɦɚɧɭ ɿɧɮɿɤɨɜɚɧɚ ɪɨɡɱɢɧɨɦ 
ȼɌɆ (0,75 ɦɤɝ/ɦɥ) + ɮɿɡɿɨɥɨɝɿɱɧɢɣ ɪɨɡɱɢɧ ɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ 1:1. 2. ɄɊ ɩɿɫɥɹ 24 ɝɨɞɢɧ ɪɨɫɬɭ 
ɛɚɤɬɟɪɿɣ ɜ ɫɟɪɟɞɨɜɢɳɿ + ɪɨɡɱɢɧ ȼɌɆ (1:1). 3. ɄɊ ɩɿɫɥɹ 48 ɝɨɞɢɧ ɪɨɫɬɭ ɛɚɤɬɟɪɿɣ ɜ ɫɟɪɟɞɨɜɢɳɿ 
+ ɪɨɡɱɢɧ ȼɌɆ (1:1). 4. ɄɊ ɩɿɫɥɹ 72 ɝɨɞɢɧ ɪɨɫɬɭ ɛɚɤɬɟɪɿɣ ɜ ɫɟɪɟɞɨɜɢɳɿ + ɪɨɡɱɢɧ ȼɌɆ (1:1). 

Ⱦɨɫɥɿɞɢ ɡ ɩɪɟɜɟɧɬɢɜɧɨʀ ɨɛɪɨɛɤɢ ɧɚɫɿɧɧɹ ɪɨɫɥɢɧɢ ɄɊ B. subtilis ȱɆȼ ȼ-7023 ɧɚ ɡɞɚɬɧɿɫɬɶ 
ȼɌɆ ɭɪɚɠɭɜɚɬɢ ɪɨɫɥɢɧɢ ɡɞɿɣɫɧɸɜɚɥɢ ɲɥɹɯɨɦ ɨɛɪɨɛɤɢ ɧɚɫɿɧɧɹ ɜɚɪɿɚɧɬɚɦɢ ɄɊ, ɨɞɟɪɠɚɧɨʀ 
ɩɿɫɥɹ ɩɟɪɲɨʀ, ɞɪɭɝɨʀ ɬɚ ɬɪɟɬɶɨʀ ɞɿɛ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɛɚɤɬɟɪɿɣ. ɄɊ ɪɨɡɜɨɞɢɥɢ ɮɿɡɿɨɥɨɝɿɱɧɢɦ 
ɪɨɡɱɢɧɨɦ ɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ 1:10 ɬɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɞɥɹ ɡɚɦɨɱɭɜɚɧɧɹ ɧɚɫɿɧɧɹ. Ɉɛɪɨɛɥɟɧɟ 
ɬɚɤɢɦ ɱɢɧɨɦ ɜɩɪɨɞɨɜɠ 1 ɝɨɞɢɧɢ ɧɚɫɿɧɧɹ ɜɢɫɿɜɚɥɢ ɭ ʉɪɭɧɬ ɜ ɭɦɨɜɚɯ ɬɟɩɥɢɰɿ. ɍ ɤɨɧɬɪɨɥɶɧɨɦɭ 
ɜɚɪɿɚɧɬɿ ɧɚɫɿɧɧɹ ɨɛɪɨɛɥɹɥɢ ɫɬɟɪɢɥɶɧɨɸ ɜɨɞɨɩɪɨɜɿɞɧɨɸ ɜɨɞɨɸ. ɑɟɪɟɡ 10-14 ɞɧɿɜ ɦɨɥɨɞɿ 
ɪɨɫɥɢɧɢ ɜ ɫɬɚɞɿʀ 2-3 ɥɢɫɬɤɿɜ ɨɛɪɨɛɥɹɥɢ ɤɚɪɛɨɪɭɧɞɨɦ ɬɚ ɦɟɯɚɧɿɱɧɨ ɿɧɨɤɭɥɸɜɚɥɢ ɩɨɜɟɪɯɧɸ 
ɤɨɠɧɨɝɨ ɥɢɫɬɤɚ ȼɌɆ, ɹɤɢɣ ɧɚɧɨɫɢɥɢ ɞɨɡɨɜɚɧɨ – 20 ɦɤɝ ɧɚ ɤɨɠɟɧ ɥɢɫɬɨɤ. ɇɚ 4-5 ɞɟɧɶ 
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ɪɚɯɭɜɚɥɢ ɤɿɥɶɤɿɫɬɶ ȼɌɆ-ɿɧɞɭɤɨɜɚɧɢɯ ɥɨɤɚɥɶɧɢɯ ɧɟɤɪɨɡɿɜ ɧɚ ɿɧɨɤɭɥɶɨɜɚɧɢɯ ɥɢɫɬɤɚɯ ɞɭɪɦɚɧɭ. 
Ɋɟɡɭɥɶɬɚɬɢ ɜɢɡɧɚɱɟɧɧɹ ɿɧɮɟɤɰɿɣɧɨɫɬɿ ȼɌɆ, ɹɤɚ ɜɢɪɚɠɚɥɚɫɶ ɫɟɪɟɞɧɶɨɸ ɤɿɥɶɤɿɫɬɸ ɧɟɤɪɨɡɿɜ ɧɚ 
ɥɢɫɬɨɤ, ɩɿɞɞɚɜɚɥɢ ɫɬɚɬɢɫɬɢɱɧɿɣ ɨɛɪɨɛɰɿ Д3Ж. 

Рɟɡɭɥɶɬɚɬɢ ɬɚ ʀɯ ɨɛɝɨɜɨɪɟɧɧɹ. 

ɉɨɤɚɡɚɧɨ, ɳɨ ɞɨɫɥɿɞɠɭɜɚɧɿ ɜɚɪɿɚɧɬɢ ɄɊ B. subtilis ȱɆȼ ȼ-7023 ɩɨ-ɪɿɡɧɨɦɭ ɩɪɢɝɧɿɱɭɜɚɥɢ 
ɿɧɮɟɤɰɿɣɧɿɫɬɶ ȼɌɆ ɧɚ ɥɢɫɬɤɚɯ ɞɭɪɦɚɧɭ. ɇɚɣɛɿɥɶɲɭ ɚɤɬɢɜɧɿɫɬɶ ɩɪɢɝɧɿɱɟɧɧɹ ɜɿɞɦɿɱɟɧɨ ɩɪɢ 
ɜɢɤɨɪɢɫɬɚɧɧɿ ɭ ɞɨɫɥɿɞɚɯ ɄɊ, ɨɞɟɪɠɚɧɨʀ ɩɿɫɥɹ 3-ɯ ɞɿɛ ɜɢɪɨɳɭɜɚɧɧɹ ɛɚɰɢɥɢ (53%), ɚ ɧɚɣɦɟɧɲɭ 
– ɩɪɢ ɜɡɚєɦɨɞɿʀ ȼɌɆ ɡ ɄɊ, ɹɤɭ ɨɬɪɢɦɭɜɚɥɢ ɩɿɫɥɹ 24 ɝɨɞɢɧ ɜɢɪɨɳɭɜɚɧɧɹ ɛɚɤɬɟɪɿɣ (31%). ȱɡ 
ɡɛɿɥɶɲɟɧɧɹɦ ɱɚɫɭ ɜɢɪɨɳɭɜɚɧɧɹ ɛɚɤɬɟɪɿɣ ɜ ɫɟɪɟɞɨɜɢɳɿ (ɜɿɞ 24 ɞɨ 72 ɝɨɞɢɧ) ɡɛɿɥɶɲɭɜɚɜɫɹ 
ɜɿɞɫɨɬɨɤ ɩɪɢɝɧɿɱɟɧɧɹ ɄɊ ɿɧɮɟɤɰɿɣɧɨɫɬɿ ȼɌɆ (31%, 38%, 53%), ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ ɧɚɹɜɧɿɫɬɶ ɜ 
ɄɊ ɲɬɚɦɭ ɩɿɫɥɹ ɬɪɶɨɯ ɞɿɛ ɜɢɪɨɳɭɜɚɧɧɹ ɫɩɨɥɭɤ, ɹɤɿ ɚɤɬɢɜɧɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ȼɌɆ, ɩɪɢɝɧɿɱɭɸɱɢ 
ɣɨɝɨ ɿɧɮɟɤɰɿɣɧɿɫɬɶ. 

Ɂɚ ɨɛɪɨɛɤɢ ɧɚɫɿɧɧɹ ɞɭɪɦɚɧɭ ɄɊ ɛɚɰɢɥɢ ɫɩɨɫɬɟɪɿɝɚɥɢ ɡɧɢɠɟɧɧɹ ɭɪɚɠɟɧɨɫɬɿ ɥɢɫɬɤɿɜ 
ɜɿɪɭɫɨɦ ɧɚ 9 – 15,7% ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɜɚɪɿɚɧɬɭ ɞɨɫɥɿɞɭ. əɤ ɿ ɜ ɩɨɩɟɪɟɞɧɿɯ ɞɨɫɥɿɞɚɯ ɧɚɣɛɿɥɶɲ 
ɚɤɬɢɜɧɨɸ (15,7%) ɳɨɞɨ ɿɧɮɟɤɰɿɣɧɨɫɬɿ ȼɌɆ ɛɭɥɚ ɄɊ ɛɚɤɬɟɪɿɣ, ɹɤɭ ɨɬɪɢɦɭɜɚɥɢ ɩɿɫɥɹ 3-ʀ ɞɨɛɢ 
ɤɭɥɶɬɢɜɭɜɚɧɧɹ, ɚ ɧɚɣɦɟɧɲɨɸ (9%) ɄɊ B. subtilis ȱɆȼ ȼ-7023 ɩɿɫɥɹ ɩɟɪɲɨʀ ɞɨɛɢ ɜɢɪɨɳɭɜɚɧɧɹ 
ɛɚɤɬɟɪɿɣ ɜ ɫɟɪɟɞɨɜɢɳɿ ɡ ɝɥɸɤɨɡɨɸ ɬɚ ɝɥɿɰɟɪɨɮɨɫɮɚɬɨɦ. ȼ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɱɚɫɭ ɤɭɥɶɬɢɜɭɜɚɧɧɹ 
ɛɚɤɬɟɪɿɣ ɜ ɫɟɪɟɞɨɜɢɳɿ (ɜɿɞ 1 ɞɨ 3 ɞɨɛɢ) ɡɪɨɫɬɚɥɢ ɩɨɤɚɡɧɢɤɢ % ɩɪɢɝɧɿɱɟɧɧɹ ɧɟɤɪɨɡɿɜ ɧɚ 
ɥɢɫɬɤɚɯ ɞɭɪɦɚɧɭ (11,4%, 12,4% ɬɚ 15,7%). 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɪɢ ɜɢɪɨɳɭɜɚɧɧɿ B. subtilis ȱɆȼ ȼ-7023 ɜ ɫɟɪɟɞɨɜɢɳɿ ɡ ɝɥɸɤɨɡɨɸ ɬɚ 
ɝɥɿɰɟɪɨɮɨɫɮɚɬɨɦ ɜ ɄɊ ɧɚɤɨɩɢɱɭɸɬɶɫɹ ɫɩɨɥɭɤɢ, ɹɤɿ ɚɤɬɢɜɧɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɡɧɢɠɟɧɧɹ 
ɿɧɮɟɤɰɿɣɧɨɫɬɿ ȼɌɆ ɬɚ ɫɩɪɢɹɸɬɶ ɩɪɢɝɧɿɱɟɧɧɸ ɧɟɤɪɨɡɿɜ ɧɚ ɥɢɫɬɤɚɯ ɪɨɫɥɢɧɢ ɩɪɢ ɩɪɟɜɟɧɬɢɜɧɿɣ 
ɨɛɪɨɛɰɿ ɧɚɫɿɧɧɹ ɞɭɪɦɚɧɭ. ɇɚɣɛɿɥɶɲ ɚɤɬɢɜɧɨɸ ɭ ɞɨɫɥɿɞɚɯ ɛɭɥɚ ɄɊ, ɹɤɭ ɨɞɟɪɠɭɜɚɥɢ ɩɿɫɥɹ 
ɬɪɶɨɯ ɞɿɛ ɜɢɪɨɳɭɜɚɧɧɹ ɛɚɤɬɟɪɿɣ ɜ ɬɚɤɨɦɭ ɫɟɪɟɞɨɜɢɳɿ. 
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1«ɇɿɤɿɬɫɶɤɢɣ ɛɨɬɚɧɿɱɧɢɣ ɫɚɞ – ɇɚɰɿɨɧɚɥɶɧɢɣ ɧɚɭɤɨɜɢɣ ɰɟɧɬɪ», əɥɬɚ, Ʉɪɢɦ 
2ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 

 

РȱɋɌРȿȽɍɅɘɘɑȺ ȺКɌɂȼɇȱɋɌɖ ɋɌȿРɈȲȾɇɂɏ ȽɅȱКɈɁɂȾȱȼ ɐɂȻɍɅɖ  

 
The amounts of steroid glycosides isolated from onion inflorescences of three species as Allium 

aflatunense Purple Sensation, Allium chrystophii Trautv., Allium schoenoprasum L., have been 

determined to display high fungicidal and growth-regulating activity. Environmental security and 

biological activity of the researched compounds can be of interest to be applied in medicine and 

agriculture. 

 

ȼɟɥɢɤɢɦ ɤɥɚɫɨɦ ɩɪɢɪɨɞɧɢɯ ɫɩɨɥɭɤ ɡ ɝɪɭɩɢ ɫɚɩɨɧɿɧɿɜ є ɫɬɟɪɨʀɞɧɿ ɝɥɿɤɨɡɢɞɢ. Ɂɚɜɞɹɤɢ 
ɲɢɪɨɤɨɦɭ ɫɩɟɤɬɪɭ  ɛɿɨɥɨɝɿɱɧɨʀ ɚɤɬɢɜɧɨɫɬɿ ɬɚ ɟɤɨɥɨɝɿɱɧɿɣ ɛɟɡɩɟɰɿ ɰɿ ɫɩɨɥɭɤɢ ɡɚ ɨɫɬɚɧɧɿɣ ɱɚɫ 
ɜɫɟ ɛɿɥɶɲɟ ɩɪɢɜɟɪɬɚɸɬɶ ɭɜɚɝɭ ɞɨɫɥɿɞɧɢɤɿɜ. Ʉɪɿɦ ɬɨɝɨ, ɫɬɢɦɭɥɹɰɿɹ ɪɨɫɬɭ ɿ ɮɿɬɨɿɦɭɧɿɬɟɬɭ 
ɪɨɫɥɢɧ ɫɬɟɪɨʀɞɧɢɦɢ ɝɥɿɤɨɡɢɞɚɦɢ ɞɨɡɜɨɥɹє ɪɨɡɝɥɹɞɚɬɢ ɰɿ ɫɩɨɥɭɤɢ ɹɤ ɩɪɢɪɨɞɧɿ ɚɞɚɩɬɨɝɟɧɢ 

[1,2]. ɉɟɪɫɩɟɤɬɢɜɧɢɦɢ ɡ ɬɨɱɤɢ ɡɨɪɭ ɩɨɲɭɤɭ ɫɚɩɨɧɿɧɨɜɦɿɫɧɢɯ ɜɢɞɿɜ є ɪɨɫɥɢɧɢ ɪɨɞɭ Allium, 

ɬɢɦ ɛɿɥɶɲɟ, ɳɨ ɜ ɥɿɬɟɪɚɬɭɪɿ ɜɿɞɫɭɬɧɿ ɞɚɧɿ ɩɪɨ ɫɬɟɪɨʀɞɧɿ ɝɥɿɤɨɡɢɞɢ ɩɟɜɧɢɯ ɜɢɞɿɜ ɰɢɛɭɥɿ. ɋɚɦɟ 
ɬɨɦɭ ɞɨɫɥɿɞɠɟɧɧɹ ɛɿɨɥɨɝɿɱɧɨʀ ɚɤɬɢɜɧɨɫɬɿ ɫɬɟɪɨʀɞɧɢɯ ɝɥɿɤɨɡɢɞɿɜ ɩɪɟɞɫɬɚɜɧɢɤɿɜ ɪɨɞɢɧɢ 

Alliaceae є ɚɤɬɭɚɥɶɧɢɦ.  
ȼ ɩɨɩɟɪɟɞɧɿɯ ɧɚɲɢɯ ɪɨɛɨɬɚɯ ɛɭɥɨ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɞɨɫɥɿɞɠɭɜɚɧɿ ɫɭɦɢ ɫɬɟɪɨʀɞɧɢɯ 

ɝɥɿɤɨɡɢɞɿɜ ɜɨɥɨɞɿɸɬɶ ɚɧɬɢɛɚɤɬɟɪɿɚɥɶɧɢɦɢ ɿ ɮɭɧɝɿɰɢɞɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ. Ɍɨɦɭ, 
ɩɪɨɞɨɜɠɭɸɱɢ ɜɢɜɱɟɧɧɹ ɰɢɯ ɫɩɨɥɭɤ, ɦɢ ɩɨɫɬɚɜɢɥɢ ɡɚ ɦɟɬɭ ɞɨɫɥɿɞɢɬɢ ɪɿɫɬɪɟɝɭɥɸɸɱɭ 
ɚɤɬɢɜɧɿɫɬɶ ɫɭɦ ɫɬɟɪɨʀɞɧɢɯ ɝɥɿɤɨɡɢɞɿɜ, ɳɨ ɛɭɥɢ ɜɢɞɿɥɟɧɿ ɡ ɫɭɰɜɿɬɶ ɬɪɶɨɯ ɜɢɞɿɜ ɰɢɛɭɥɶ: Allium 

aflatunense Purple Sensation (1), Allium chrystophii Trautv. (2) ɿ Allium schoenoprasum L. (3), ɹɤɿ 
ɛɭɥɢ ɡɿɛɪɚɧɿ ɧɚ ɬɟɪɢɬɨɪɿʀ ɛɿɨɫɮɟɪɧɨɝɨ ɡɚɩɨɜɿɞɧɢɤɚ «Ⱥɫɤɚɧɿɹ-ɇɨɜɚ» ɿɦɟɧɿ Ɏ.ȿ. Ɏɚɥɶɰ-Ɏɟɣɧɚ ɭ 
2014 ɪɨɰɿ. 

ɋɜɿɠɨɡɿɛɪɚɧɿ ɬɚ ɩɨɞɪɿɛɧɟɧɿ ɫɭɰɜɿɬɬɹ ɬɪɢɱɿ ɟɤɫɬɪɚɝɭɜɚɥɢ 70%-ɜɢɦ ɟɬɢɥɨɜɢɦ ɫɩɢɪɬɨɦ. 
ȿɤɫɬɪɚɤɰɿɸ ɩɪɨɜɨɞɢɥɢ ɲɥɹɯɨɦ ɧɚɝɪɿɜɚɧɧɹ ɫɢɪɨɜɢɧɢ ɧɚ ɜɨɞɹɧɿɣ ɛɚɧɿ ɿɡ ɡɜɨɪɨɬɧɢɦ 
ɯɨɥɨɞɢɥɶɧɢɤɨɦ ɩɪɨɬɹɝɨɦ ɬɪɶɨɯ ɝɨɞɢɧ. Ɉɞɟɪɠɚɧɢɣ ɟɤɫɬɪɚɤɬ ɭɩɚɪɸɜɚɥɢ ɧɚ ɪɨɬɨɪɧɨɦɭ 
ɜɢɩɚɪɸɜɚɱɿ ɩɪɢ 50 °ɋ ɞɨ ɜɨɞɧɨɝɨ ɡɚɥɢɲɤɭ ɿ ɩɨɫɥɿɞɨɜɧɨ  ɨɛɪɨɛɥɹɥɢ  ɯɥɨɪɨɮɨɪɦɨɦ ɬɚ ɧ-

ɛɭɬɢɥɨɜɢɦ ɫɩɢɪɬɨɦ. Ȼɭɬɚɧɨɥɶɧɢɣ ɟɤɫɬɪɚɤɬ ɭɩɚɪɸɜɚɥɢ. Ɉɱɢɫɬɤɚ ɫɭɦɿɲɿ ɫɚɩɨɧɿɧɿɜ ɛɭɥɚ 
ɩɪɨɜɟɞɟɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɤɨɥɨɧɤɨɜɨʀ ɯɪɨɦɚɬɨɝɪɚɮɿʀ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɤɨɥɨɧɤɢ 100 ɦɦ ɡ ɮɚɡɨɸ 

Supelcoclean C18 (150-200 ɦɤɦ, Supelco). 

Ɋɿɫɬɪɟɝɭɥɸɸɱɭ ɚɤɬɢɜɧɿɫɬɶ ɜɢɜɱɚɥɢ ɡɚ ɫɬɚɧɞɚɪɬɧɨɸ ɦɟɬɨɞɢɤɨɸ Д3] ɜ ɦɨɞɢɮɿɤɚɰɿʀ 
ɋɟɪɝєєɜɨʀ ɧɚ ɚɝɚɪɢɡɨɜɚɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ, ɜ ɹɤɟ ɜɧɨɫɢɥɢ ɪɨɡɱɢɧ ɩɪɟɩɚɪɚɬɭ ɜ ɤɨɧɰɟɧɬɪɚɰɿʀ 
0,0001%, 0,001% ɬɚ 0,01% ɿ ɪɨɡɥɢɜɚɥɢ ɜ ɱɚɲɤɢ ɉɟɬɪɿ; ɜ ɤɨɧɬɪɨɥɶɧɿ ɱɚɲɤɢ ɜɧɨɫɢɥɢ 
ɟɤɜɿɜɚɥɟɧɬɧɭ ɤɿɥɶɤɿɫɬɶ ɪɨɡɱɢɧɧɢɤɚ. ɍ ɞɨɫɥɿɞɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɧɚɫɿɧɧɹ ɨɞɧɨɞɨɥɶɧɨʀ (ɨɜɟɫ 

ɩɨɫɿɜɧɢɣ Avena sativa L.) ɿ ɞɜɨɞɨɥɶɧɨʀ (ɤɪɟɫ-ɫɚɥɚɬ Lepidium sativum L.) ɪɨɫɥɢɧ, ɹɤɿ 
ɩɪɨɪɨɳɭɜɚɥɢ ɧɚ ɚɝɚɪɢɡɨɜɚɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ 72 ɝɨɞ ɜ ɬɟɪɦɨɫɬɚɬɿ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ 22°ɋ ɡ 
ɩɨɞɚɥɶɲɢɦ ɞɨɪɨɳɭɜɚɧɧɹɦ ɩɪɨɪɨɫɬɤɿɜ ɩɪɨɬɹɝɨɦ 96 ɝɨɞ ɭ ɜɢɬɹɠɧɿɣ ɲɚɮɿ ɡɿ ɲɬɭɱɧɢɦ 
ɨɫɜɿɬɥɟɧɧɹɦ ɩɪɢ 19-20°ɋ. ɇɚɩɪɢɤɿɧɰɿ ɞɨɫɥɿɞɭ ɜɢɡɧɚɱɚɥɢ ɫɯɨɠɿɫɬɶ ɧɚɫɿɧɧɹ ɿ ɥɿɧɿɣɧɿ ɪɨɡɦɿɪɢ 
ɱɚɫɬɢɧ ɪɨɫɥɢɧ. Ɋɟɡɭɥɶɬɚɬɢ ɩɪɟɞɫɬɚɜɥɟɧɿ ɭ ɜɿɞɫɨɬɤɚɯ ɩɨɪɿɜɧɹɧɨ ɡ ɤɨɧɬɪɨɥɟɦ. ɋɬɚɬɢɫɬɢɱɧɭ 
ɨɛɪɨɛɤɭ ɪɟɡɭɥɶɬɚɬɿɜ ɩɪɨɜɨɞɢɥɢ ɩɨ Ⱥ.ȼ. ɋɨɤɨɥɨɜɢɦ, ɫɟɪɟɞɧɹ ɚɪɢɮɦɟɬɢɱɧɚ ɩɨɯɢɛɤɚ ɧɟ 
ɩɟɪɟɜɢɳɭɜɚɥɚ ±1,5 % . 

Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɩɨɤɚɡɭɸɬɶ, ɳɨ ɫɩɨɥɭɤɢ 1 ɿ 2 ɫɭɬɬєɜɨ ɫɬɢɦɭɥɸɜɚɥɢ ɡɪɨɫɬɚɧɧɹ 
ɤɨɪɟɧɹ ɤɪɟɫ-ɫɚɥɚɬɭ ɭ ɜɫɿɯ ɞɨɫɥɿɞɠɟɧɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ. Ɂɨɤɪɟɦɚ, ɦɚɤɫɢɦɚɥɶɧɿ ɩɨɤɚɡɧɢɤɢ 
ɫɩɨɫɬɟɪɿɝɚɥɢɫɹ ɩɪɢ ɞɿʀ ɪɟɱɨɜɢɧɢ 1 ɜ ɤɨɧɰɟɧɬɪɚɰɿʀ 0,001 % (ɪɿɫɬɫɬɢɦɭɥɸɸɱɢɣ ɟɮɟɤɬ 61%), ɚ 
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ɫɩɨɥɭɤɚ 2 ɫɬɢɦɭɥɸɜɚɥɚ ɡɪɨɫɬɚɧɧɹ ɤɨɪɟɧɹ ɧɚ 63% ɜ ɤɨɧɰɟɧɬɪɚɰɿʀ 0,0001%. Ʉɪɿɦ ɬɨɝɨ, 
ɫɩɨɫɬɟɪɿɝɚɥɨɫɹ ɩɪɢɝɧɿɱɟɧɧɹ ɪɨɫɬɭ ɫɬɟɛɥɚ ɤɪɟɫ-ɫɚɥɚɬɭ (ɤɪɿɦ ɫɩɨɥɭɤɢ 3 ɿ ɫɩɨɥɭɤɢ 1 ɜ 
ɤɨɧɰɟɧɬɪɚɰɿʀ 0,01%). 

 

 
 

Ɋɢɫ.1. Ʉɿɥɶɤɿɫɧɿ ɩɨɤɚɡɧɢɤɢ ɪɿɫɬɪɟɝɭɥɸɸɱɨʀ ɚɤɬɢɜɧɨɫɬɿ ɫɭɦ ɫɬɟɪɨʀɞɧɢɯ ɝɥɿɤɨɡɢɞɿɜ ɫɭɰɜɿɬɶ 
ɰɢɛɭɥɶ: 1 - Allium aflatunense Purple Sensation, 2 - Allium chrystophii Trautv., 3 -  Allium 

schoenoprasum L.; К – ɤɨɧɬɪɨɥɶ. 
 

Ɂɪɨɫɬɚɧɧɹ ɤɨɪɟɧɹ ɜɿɜɫɚ ɫɬɢɦɭɥɸɜɚɥɢ ɪɟɱɨɜɢɧɢ 2 ɿ 3 ɜ ɤɨɧɰɟɧɬɪɚɰɿʀ 0,0001% ɧɚ 14 ɿ 15%, 
ɜɿɞɩɨɜɿɞɧɨ. ɉɪɢ ɰɶɨɦɭ, ɫɩɨɥɭɤɢ 1 ɿ 2 ɩɪɢɝɧɿɱɭɜɚɥɢ ɪɿɫɬ ɫɬɟɛɥɚ ɜɿɜɫɚ ɭ ɜɫɿɯ ɞɨɫɥɿɞɠɟɧɢɯ 
ɤɨɧɰɟɧɬɪɚɰɿɹɯ, ɚ ɩɪɢ ɞɿʀ ɪɟɱɨɜɢɧɢ 3 ɜ ɤɨɧɰɟɧɬɪɚɰɿʀ 0,0001% ɫɩɨɫɬɟɪɿɝɚɜɫɹ ɪɿɫɬɫɬɢɦɭɥɸɸɱɢɣ 
ɟɮɟɤɬ ɧɚ 16%. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɫɭɦɢ ɫɬɟɪɨʀɞɧɢɯ ɝɥɿɤɨɡɢɞɿɜ, ɜɢɞɿɥɟɧɢɯ ɡ ɫɭɰɜɿɬɶ ɬɪɶɨɯ ɜɢɞɿɜ ɰɢɛɭɥɶ, 
ɩɪɨɹɜɥɹɸɬɶ ɪɿɫɬɪɟɝɭɥɸɸɱɿ ɟɮɟɤɬɢ ɡ ɜɢɛɿɪɤɨɜɨɸ ɞɿєɸ, ɳɨ ɩɪɟɞɫɬɚɜɥɹє ɿɧɬɟɪɟɫ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ʀɯ ɭ ɫɿɥɶɫɶɤɨɦɭ ɝɨɫɩɨɞɚɪɫɬɜɿ. 

 

Ʌіɬɟɪɚɬɭɪɚ: 
1. Ʉɢɧɬɹ ɉ.Ʉ., Ʌɚɡɭɪɶɟɜɫɤɢɣ Ƚ.ȼ., Ȼɚɥɚɲɨɜɚ ɇ.ɇ., Ȼɚɥɚɲɨɜɚ ɂ.Ɍ., ɋɭɪɭɠɢɭ Ⱥ.ɂ., Ʌɹɯ ȼ.Ⱥ. 

ɋɬɪɨɟɧɢɟ ɢ ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ ɫɬɟɪɨɢɞɧɵɯ ɝɥɢɤɨɡɢɞɨɜ ɪɹɞɚ ɫɩɢɪɨɫɬɚɧɚ ɢ 
ɮɭɪɨɫɬɚɧɚ. Ʉɢɲɢɧɟɜ, 1987. 142 ɫ.  

2. Yang C.-R., Zhang Y., Jacob M.R., Khan S.I. Antifungal activity of C-27 steroidal saponins // 

Antimicrobial Agents and Chemotherapy. 2006. Vol. 50, № 5. P. 1710-1714. 

3. Ⱥ.ɫ. 547203 ɋɋɋɊ, ɆɉɄ7 Ⱥ 01 N 5/00. ɋɬɢɦɭɥɹɬɨɪ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ / ɘ.ȼ. Ʉɚɪɚɛɚɧɨɜ, 
Ⱥ.ɒ. Ȼɪɚɝɢɧɚ, Ʌ.ɂ. Ⱦɨɦɛɪɨɜɫɤɚɹ, Ɇ.Ɉ. Ʌɨɡɢɧɫɤɢɣ, Ɍ.ɇ. Ʉɭɞɪɹ, ɉ.ɋ. ɉɟɥɶɤɢɫ, ɋ.ɋ. Ʉɭ- 

ɤɚɥɟɧɤɨ, Ⱥ.Ɇ. ȼɧɭɤɨɜɫɤɢɣ, Ɉ.ȼ. ȼɢɲɧɟɜɫɤɢɣ (ɋɋɋɊ). – № 2188242/15; ɡɚɹɜɥ. 10.11.75; 

ɨɩɭɛɥ. 27.05.77, Ȼɸɥ. № 7. 
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Ɍɸɬɸɧɧɢɤɨɜɚ ȿ.Ɇ., ɉɥɨɬɧɢɤɨɜɚ Ɍ.ȼ. 
ɎȽȻɇɍ «ȼɫɟɪɨɫɫɢɣɫɤɢɣ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ ɬɚɛɚɤɚ, ɦɚɯɨɪɤɢ ɢ ɬɚɛɚɱɧɵɯ ɢɡɞɟɥɢɣ», 

Ʉɪɚɫɧɨɞɚɪ, Ɋɨɫɫɢɹ 

 

ɂɁɍɑȿɇɂȿ ȾȿɃɋɌȼɂə РȿȽɍɅəɌɈРȺ РɈɋɌȺ ЭɆɂɋɌɂɆ ɋ  

ɉРɂ ȼɕРȺɓɂȼȺɇɂɂ ɌȺȻȺКȺ 

 
It has been found that 3 hour soaking of seeds before sowing and spraying the seedlings with 

0,00001 % water solution of biostimulator in stages of cotyledon and ready for transplanting leads 

to increasing quantity of standard seedlings and further increasing growth rate during field period. 

Also leaf area of middle leaves is increased and as the result plant productivity is increased by 5.6 

c/ha (23 %). 

 

ɉɨɫɬɚɜɥɟɧɧɵɟ ɝɨɫɭɞɚɪɫɬɜɨɦ ɡɚɞɚɱɢ ɪɚɡɜɢɬɢɹ ɷɤɨɥɨɝɢɱɧɨɝɨ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɚ ɬɚɤɠɟ ɫ 
ɧɚɡɪɟɜɲɟɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ 
ɩɪɨɞɭɤɰɢɢ ɢ ɜ ɫɜɹɡɢ ɫ ɩɪɢɧɹɬɢɟɦ ɡɚɤɨɧɚ «Ɉ ɩɪɨɢɡɜɨɞɫɬɜɟ ɨɪɝɚɧɢɱɟɫɤɨɣ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ» ɢɧɫɬɢɬɭɬɨɦ ɭɫɢɥɟɧɚ ɪɚɛɨɬɚ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɨɝɨ ɬɚɛɚɱɧɨɝɨ ɫɵɪɶɹ. Ɍɚɛɚɤ – ɩɢɳɟɜɤɭɫɨɜɚɹ ɤɭɥɶɬɭɪɚ ɢ ɩɨɷɬɨɦɭ ɞɚɧɧɚɹ 
ɩɪɨɛɥɟɦɚ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɚ. ɉɪɨɢɡɜɨɞɢɬɟɥɹɦ ɬɚɛɚɤɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɚɹ 
ɬɟɯɧɨɥɨɝɢɹ ɜɨɡɞɟɥɵɜɚɧɢɹ ɤɭɥɶɬɭɪɵ, ɨɫɧɨɜɨɣ ɤɨɬɨɪɨɣ ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɟ ɢ 
ɭɫɬɨɣɱɢɜɵɟ ɫɨɪɬɚ, ɫɨɜɪɟɦɟɧɧɵɟ ɤɨɦɩɥɟɤɫɧɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɭɞɨɛɪɟɧɢɹ, ɪɟɝɭɥɹɬɨɪɵ ɪɨɫɬɚ 
ɪɚɫɬɟɧɢɣ (ɊɊɊ) ɩɪɢɪɨɞɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɚ ɬɚɤɠɟ ɛɢɨɥɨɝɢɡɢɪɨɜɚɧɧɵɟ ɫɪɟɞɫɬɜɚ ɢ ɦɟɬɨɞɵ 
ɤɨɧɬɪɨɥɹ ɱɢɫɥɟɧɧɨɫɬɢ ɡɚ ɜɪɟɞɧɵɦɢ ɨɪɝɚɧɢɡɦɚɦɢ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɫɯɟɦɭ ɜɵɪɚɳɢɜɚɧɢɹ ɪɚɫɫɚɞɵ ɬɚɛɚɤɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɜɤɥɸɱɢɬɶ ɫɨɜɪɟɦɟɧɧɵɣ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɣ ɫɬɢɦɭɥɹɬɨɪ ɗɦɢɫɬɢɦ ɋ (ɩɪɨɢɡɜɨɞɢɬɟɥɶ Ƚɉ 
ɆɇɌɐ «Ⱥɝɪɨɛɢɨɬɟɯ» ɇȺɇ ɍɤɪɚɢɧɵ ɢ ɆɈɇ ɍɤɪɚɢɧɵ). ɗɬɨ ɫɬɢɦɭɥɹɬɨɪ, ɨɛɥɚɞɚɸɳɢɣ 
ɛɢɨɡɚɳɢɬɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɫɨɞɟɪɠɚɳɢɣ ɤɨɦɩɨɡɢɰɢɸ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɫɨɟɞɢɧɟɧɢɣ 
ɚɧɚɥɨɝɨɜ ɮɢɬɨɝɨɪɦɨɧɨɜ, ɚɦɢɧɨɤɢɫɥɨɬ, ɠɢɪɧɵɯ ɤɢɫɥɨɬ, ɨɥɢɝɨɫɚɯɚɪɢɞɨɜ, ɯɢɬɨɡɚɧɚ, ɛɢɨɝɟɧɧɵɯ 
ɢ ɷɥɟɦɟɧɬɨɜ ɜ ɯɟɥɚɬɧɨɣ ɮɨɪɦɟ K2O, Ca, Fe, Cu, B, Mn, Mo, Mg, S, N. ɉɪɟɩɚɪɚɬ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɩɨɜɵɲɟɧɢɸ ɷɧɟɪɝɢɢ ɩɪɨɪɚɫɬɚɧɢɹ ɫɟɦɹɧ ɢ ɢɯ ɩɨɥɟɜɨɣ ɜɫɯɨɠɟɫɬɢ, ɪɚɡɜɢɬɢɸ ɛɨɥɟɟ ɦɨɳɧɨɣ 
ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɵ, ɭɜɟɥɢɱɟɧɢɸ ɩɥɨɳɚɞɢ ɥɢɫɬɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɫɨɞɟɪɠɚɧɢɸ ɯɥɨɪɨɮɢɥɥɚ, 
ɫɬɢɦɭɥɢɪɭɟɬ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɬɟɧɢɣ ɤ ɛɨɥɟɡɧɹɦ ɢ ɫɧɢɠɚɟɬ ɧɟɝɚɬɢɜɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ 
ɩɪɢɦɟɧɟɧɢɹ ɩɟɫɬɢɰɢɞɨɜ. ȼ ɨɫɧɨɜɭ ɟɝɨ ɞɟɣɫɬɜɢɹ ɩɨɥɨɠɟɧ ɫɢɧɟɪɝɢɬɢɱɟɫɤɢɣ ɷɮɮɟɤɬ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɪɨɞɭɤɬɨɜ ɛɢɨɬɟɯɧɢɱɟɫɤɨɝɨ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɝɪɢɛɨɜ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɵ 
ɠɟɧɶɲɟɧɹ ɢ ɚɜɟɪɫɢɤɬɢɧɚ.  

ɂɡɭɱɟɧɢɟ ɩɪɢɪɨɞɧɨɝɨ ɫɬɢɦɭɥɹɬɨɪɚ ɪɨɫɬɚ ɩɪɨɜɟɞɟɧɨ ɜ ɬɟɱɟɧɢɟ 2 ɥɟɬ (2014 – 2015 ɝɝ.) ɧɚ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɛɚɡɟ ȼɇɂɂɌɌɂ.  

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɥɚɫɶ ɨɰɟɧɤɚ ɜɥɢɹɧɢɹ ɪɟɝɭɥɹɬɨɪɚ ɗɦɢɫɬɢɦ ɋ ɧɚ ɤɚɱɟɫɬɜɨ ɬɚɛɚɱɧɨɣ 
ɪɚɫɫɚɞɵ (ɨɩɵɬ ɜ ɪɚɫɫɚɞɧɢɤɟ) ɢ ɭɪɨɠɚɣɧɨɫɬɶ ɬɚɛɚɤɚ (ɩɨɥɟɜɨɣ ɨɩɵɬ). ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɩɪɟɩɚɪɚɬ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɢɫɩɵɬɵɜɚɥɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɤɨɧɰɟɧɬɪɚɰɢɣ 0,1% - 0,00001% 

ɢ 0,05 - 0,00005% ɫ ɷɤɫɩɨɡɢɰɢɹɦɢ 1, 3, 6 ɢ 12 ɱɚɫɨɜ Д1Ж. Ⱦɚɥɟɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢ ɩɪɢ 
ɩɚɪɚɦɟɬɪɚɯ, ɩɪɨɹɜɢɜɲɢɯ ɧɚɢɥɭɱɲɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɧɚ ɷɧɟɪɝɢɸ ɩɪɨɪɚɫɬɚɧɢɹ ɫɟɦɹɧ ɬɚɛɚɤɚ. 
Ɉɬɜɟɲɟɧɧɵɟ ɫɟɦɟɧɚ (ɩɨ 0,3 ɝ), ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɨɫɟɜɚ ɧɚ 1 ɦ2

 ɩɚɪɧɢɤɨɜɨɣ ɩɥɨɳɚɞɢ, 
ɩɨɦɟɳɚɥɢ ɜ ɬɤɚɧɟɜɵɟ ɦɟɲɨɱɤɢ, ɩɨɝɪɭɠɚɥɢ ɜ ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ ɪɟɝɭɥɹɬɨɪɚ ɪɨɫɬɚ. Ʉɨɧɬɪɨɥɟɦ 
ɫɥɭɠɢɥɢ ɫɟɦɟɧɚ, ɡɚɦɨɱɟɧɧɵɟ ɜ ɜɨɞɟ. ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɧɚ ɫɟɦɟɧɚɯ ɨɤɨɥɨ 60% ɛɟɥɵɯ ɬɨɱɟɤ 
ɫɟɦɟɧɚ ɜɵɫɟɜɚɥɢ. ɉɥɨɳɚɞɶ ɞɟɥɹɧɤɢ 1 ɦ2, ɩɨɜɬɨɪɧɨɫɬɶ – ɱɟɬɵɪёɯɤɪɚɬɧɚɹ. Ɉɩɵɬ ɜ ɪɚɫɫɚɞɧɢɤɟ 
ɩɪɨɜɨɞɢɥɢ ɧɚ ɞɥɢɬɟɥɶɧɨ ɧɟɫɦɟɧɹɟɦɨɣ ɞɟɝɪɚɞɢɪɨɜɚɧɧɨɣ ɩɢɬɚɬɟɥɶɧɨɣ ɫɦɟɫɢ. Ⱦɥɹ 
ɨɛɴɟɤɬɢɜɧɨɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɝɭɥɹɬɨɪɚ ɛɵɥ ɫɨɡɞɚɧ ɮɨɧ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɩɨɞɜɢɠɧɵɯ 
ɮɨɪɦ ɚɡɨɬɚ ɜ ɫɭɛɫɬɪɚɬɟ 50% ɨɬ ɨɩɬɢɦɚɥɶɧɨɝɨ. Ɉɛɪɚɛɨɬɤɭ ɪɚɫɫɚɞɵ ɊɊɊ ɩɪɨɜɨɞɢɥɢ ɜ ɮɚɡɵ 
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«ɭɲɤɢ» ɢ «ɝɨɬɨɜɚɹ ɤ ɜɵɫɚɞɤɟ ɪɚɫɫɚɞɚ» ɜ ɧɨɪɦɟ ɪɚɫɯɨɞɚ ɪɚɛɨɱɟɝɨ ɪɚɫɬɜɨɪɚ 1 ɥ/ɦ2 Д2Ж. Ⱦɥɹ 
ɢɡɭɱɟɧɢɹ ɜɥɢɹɧɢɹ ɤɚɱɟɫɬɜɚ ɪɚɫɫɚɞɵ, ɫɮɨɪɦɢɪɨɜɚɧɧɨɣ ɩɨɞ ɜɥɢɹɧɢɟɦ ɊɊɊ, ɧɚ ɭɪɨɠɚɣɧɨɫɬɶ 
ɬɚɛɚɤɚ ɪɚɫɬɟɧɢɹ ɩɨɫɥɟ ɜɵɛɨɪɤɢ ɱёɬɤɨ ɩɨ ɜɚɪɢɚɧɬɚɦ ɜɵɫɚɠɢɜɚɥɢ ɢɡ ɩɚɪɧɢɤɚ ɜ ɩɨɥɟ.  

ɂɫɫɥɟɞɨɜɚɧɢɹɦɢ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚ ɜɫɟɯ ɜɚɪɢɚɧɬɚɯ ɨɩɵɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɢɫɩɵɬɚɧɧɨɝɨ ɊɊɊ ɗɦɢɫɬɢɦ ɋ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɬɟɩɟɧɢ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɪɚɫɫɚɞɵ ɛɵɥɢ 
ɥɭɱɲɟ. Ɉɞɧɚɤɨ ɧɚɢɛɨɥɶɲɟɟ ɩɨɡɢɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɚɫɫɚɞɭ ɩɪɨɹɜɢɥɨɫɶ ɧɚ ɜɚɪɢɚɧɬɟ ɫ 
ɩɪɨɪɚɳɢɜɚɧɢɟɦ ɫɟɦɹɧ ɜ ɪɚɫɬɜɨɪɟ ɩɪɟɩɚɪɚɬɚ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 0,00001% ɢ ɜɪɟɦɟɧɢ ɷɤɫɩɨɡɢɰɢɢ 
3 ɱɚɫɚ, ɬɚɤɠɟ ɫ ɨɩɪɵɫɤɢɜɚɧɢɟɦ ɪɚɫɬɟɧɢɣ ɜ ɪɚɫɫɚɞɧɵɣ ɩɟɪɢɨɞ ɪɚɫɬɜɨɪɨɦ ɷɬɨɣ ɠɟ 
ɤɨɧɰɟɧɬɪɚɰɢɢ. Ɂɞɟɫɶ ɞɥɢɧɚ ɪɚɫɫɚɞɵ ɞɨ ɬɨɱɤɢ ɪɨɫɬɚ ɜɨɡɪɨɫɥɚ ɧɚ 22%, ɞɨ ɤɨɧɰɚ ɜɵɬɹɧɭɬɵɯ 
ɥɢɫɬɶɟɜ ɧɚ 18%, ɫɵɪɚɹ ɦɚɫɫɚ ɫɬɟɛɥɟɣ 25 ɪɚɫɬɟɧɢɣ ɧɚ 50%, ɤɨɪɧɟɣ ɧɚ 31%. ɋ ɞɚɧɧɨɝɨ 
ɜɚɪɢɚɧɬɚ ɜɵɛɪɚɧɨ ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɧɞɚɪɬɧɵɯ ɪɚɫɬɟɧɢɣ ɫ ɟɞɢɧɢɰɵ ɩɥɨɳɚɞɢ - 917 

ɲɬ./ɦ2, ɱɬɨ ɩɪɟɜɵɫɢɥɨ ɤɨɧɬɪɨɥɶ ɧɚ 224 ɪɚɫɬɟɧɢɹ (32%). ɉɪɟɩɚɪɚɬ ɩɪɨɹɜɢɥ ɢ ɚɧɬɢɩɚɬɨɝɟɧɧɨɟ 
ɞɟɣɫɬɜɢɟ, ɩɨɡɜɨɥɢɜ ɫɧɢɡɢɬɶ ɩɨɪɚɠɟɧɢɟ ɬɚɛɚɤɚ ɪɚɫɫɚɞɧɵɦɢ ɝɧɢɥɹɦɢ.  

ɉɨɥɨɠɢɬɟɥɶɧɨɟ ɪɨɫɬɨɫɬɢɦɭɥɢɪɭɸɳɟɟ ɞɟɣɫɬɜɢɟ ɩɪɟɩɚɪɚɬɚ, ɩɪɨɹɜɥɟɧɧɨɟ ɟɳё ɜ ɪɚɫɫɚɞɧɵɣ 
ɩɟɪɢɨɞ, ɩɪɨɞɨɥɠɚɥɨ ɜɵɞɟɥɹɬɶ ɪɚɫɬɟɧɢɹ, ɨɛɪɚɛɨɬɚɧɧɵɟ ɛɢɨɫɬɢɦɭɥɹɬɨɪɨɦ, ɩɨ ɜɫɟɦ 
ɛɢɨɦɟɬɪɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ. Ɍɚɤɢɟ ɪɚɫɬɟɧɢɹ ɬɚɛɚɤɚ ɭɠɟ ɧɚ 
ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɪɨɫɬɚ, ɬ.ɟ. ɱɟɪɟɡ 30 ɞɧɟɣ ɩɨɫɥɟ ɩɨɫɚɞɤɢ ɩɨ ɜɵɫɨɬɟ ɧɚ ɥɭɱɲɟɦ ɜɚɪɢɚɧɬɟ 
ɨɩɵɬɚ ɩɪɟɜɵɲɚɥɢ ɤɨɧɬɪɨɥɶ ɧɚ 18%, ɜ ɮɚɡɭ ɢɧɬɟɧɫɢɜɧɨɝɨ ɪɨɫɬɚ (60-ɣ ɞɟɧɶ ɩɨɫɥɟ ɜɵɫɚɞɤɢ) 
ɪɚɡɧɢɰɚ ɩɨ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɤɨɧɬɪɨɥɟɦ ɫɨɫɬɚɜɢɥɚ 24%, ɤ ɤɨɧɰɭ ɭɛɨɪɨɱɧɨɝɨ ɩɟɪɢɨɞɚ ɷɬɚ 
ɬɟɧɞɟɧɰɢɹ ɫɨɯɪɚɧɢɥɚɫɶ.  

ɋɭɳɟɫɬɜɟɧɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɩɥɨɳɚɞɢ ɥɢɫɬɶɟɜ ɫɪɟɞɧɟɝɨ ɹɪɭɫɚ (ɧɚ 48%) ɨɬɦɟɱɟɧɨ ɧɚ ɭɠɟ 
ɯɨɪɨɲɨ ɡɚɪɟɤɨɦɟɧɞɨɜɚɜɲɟɦ ɫɟɛɹ ɜɚɪɢɚɧɬɟ ɫ ɩɪɟɞɩɨɫɟɜɧɵɦ ɡɚɦɚɱɢɜɚɧɢɟɦ ɫɟɦɹɧ ɜ ɪɚɫɬɜɨɪɚɯ 
ɩɪɟɩɚɪɚɬɚ 0,00001% (3 ɱɚɫɚ) ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɞɜɭɤɪɚɬɧɵɦ ɨɩɪɵɫɤɢɜɚɧɢɟɦ ɪɚɫɫɚɞɵ ɜ 
ɫɚɦɵɟ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɷɬɚɩɵ ɟё ɪɚɡɜɢɬɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɜɟɞёɧɧɵɟ ɢɫɩɵɬɚɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ ɗɦɢɫɬɢɦ 
ɋ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɬɚɛɚɤɚ ɜ ɬɟɱɟɧɢɟ ɞɜɭɯ ɥɟɬ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɡɨɧɟ Ʉɪɚɫɧɨɞɚɪɫɤɨɝɨ ɤɪɚɹ 
ɩɨɡɜɨɥɢɥɢ ɜɵɞɟɥɢɬɶ ɷɮɮɟɤɬɢɜɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɞɥɹ ɡɚɦɚɱɢɜɚɧɢɹ ɫɟɦɹɧ 
ɩɟɪɟɞ ɩɨɫɟɜɨɦ - 0,00001 (ɩɪɢ ɷɤɫɩɨɡɢɰɢɢ 3 ɱɚɫɚ), ɚ ɬɚɤɠɟ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɪɚɫɬɟɧɢɣ ɩɪɢ 
ɜɵɪɚɳɢɜɚɧɢɢ ɪɚɫɫɚɞɵ ɜ ɮɚɡɵ «ɭɲɤɢ» ɢ «ɝɨɬɨɜɚɹ ɤ ɜɵɫɚɞɤɟ ɪɚɫɫɚɞɚ», ɩɪɢ ɷɬɨɦ ɨɬɦɟɱɚɟɬɫɹ 
ɫɬɢɦɭɥɹɰɢɹ ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ ɪɚɫɫɚɞɵ, ɱɬɨ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɡɚ ɫɱёɬ ɟё ɥɭɱɲɟɝɨ ɤɚɱɟɫɬɜɚ 
ɩɪɢɜɨɞɢɬ ɤ ɪɨɫɬɭ ɭɪɨɠɚɣɧɨɫɬɢ ɬɚɛɚɤɚ ɧɚ 5,6 ɰ/ɝɚ (23%).  

Ⱥɜɬɨɪɵ ɜɵɪɚɠɚɸɬ ɝɥɭɛɨɤɭɸ ɛɥɚɝɨɞɚɪɧɨɫɬɶ ɞɢɪɟɤɬɨɪɭ Ƚɉ ɆɇɌɐ «Ⱥɝɪɨɛɢɨɬɟɯ» ɇȺɇ 
ɍɤɪɚɢɧɵ ɢ ɆɈɇ ɍɤɪɚɢɧɵ ɋ.ɉ. ɉɨɧɨɦɚɪɟɧɤɨ ɡɚ ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɣ ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɩɪɟɩɚɪɚɬ. 
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RELATION BETWEEN MOTILITY OF VOLUTIN GRANULES AND PHOSPHORUS 

METABOLISM IN YEAST SACCHAROMYCES CEREVISIAE 
 

In tСТs аorФ, rОХКtТon ЛОtаООn voХutТn РrКnuХО motТХТtв (“НКnМТnР ЛoНТОs”) КnН pСospСorТМ mОtКЛoХТsm 
in yeast Saccharomyces cerevisiae (S. cerevisiae CRY and CNX) was studied. Polyphosphatase activity 

КnН “НКnМТnР ЛoНТОs” ТnНОб unНОr normКХ МonНТtТons oП МuХtТvКtТon КnН unНОr МonНТtТons oП pСospСorТМ 
starvation and hypercompensation were analyzed. It was found that volutin granule motility correlated 

better with polyphosphatase activity of strain S. cerevisiae CNX, which lack exopolyphosphatases PPX1 

and PPN1 and has unknown vacuolar polyphosphatase, in all conditions of cultivation. Thus, it is 

suРРОstОН tСКt “НКnМТnР ЛoНТОs” mКв ЛО rОХКtОН аТtС pСospСoric metabolism. It is quite possible that 

further study of "dancing bodies" index can be recommended for indication of processes associated with 

phosphorus removal in wastewater by microorganisms of activated sludge. 

 

One of the most urgent problems of biological treatment of wastewater is phosphorus removal 
(Enhanced Biological Phosphorus Removal, EBPR).The microorganisms of activated sludge accumulate 

inorganic polyphosphates mostly as volutin granules [1]. However, the matter of functional features of 
these structures and its participation in polyphosphate metabolism is poorly understood. The goal of this 
work was study of relation between motility of volutin granules ("dancing bodies") and phosphorus 

metabolism.  
The yeast strains S. cerevisiae CRY (parental strain) and S. cerevisiae CNX (mutant strain, which 

lack exopolyphosphatases PPX1 and PPN1 (CF 3.6.1.11) and has unknown vacuolar polyphosphatase 

[2]), were used in this work. The yeasts cultivated at 280C ШЧ RТНОr’s ЦОНТК аТЭС ЩСШsЩСШrЮs КЧН 
without it. "Dancing bodies" were fixed by luminescent microscopy using fluorescent dye 4',6-
diamidino-2-phenilindol dihydrochloride (DAPI). The amount of cells with "dancing bodies" (index of 

"dancing bodies") was presented as a percentage of all cells with volutin granules. Determination of 
polyphosphatase activity was carried out by the method, described in the work of Pestov et al. [3].  

Yeast S. cerevisiae CRY and S. cerevisiae CNX, which were cultivated on media with balanced 

phosphorus content, had the maximal amount of cells with motile volutin granules in the phase of 
diminishing growth. A sharp decline of "dancing bodies" index was observed under the condition of the 
phosphorus starvation. However, under condition of hypercompensation, the amount of cells with motile 

volutin granules increased (to 40-50%) in start of log-phase. After start of log-phase "dancing bodies" 
index reduced to 10-14%.The motility of volutin granules correlated better with exopolyphosphatase 
activity of mutant strain S. cerevisiae CNX under different conditions of cultivation. It is assumed that 

vacuolar polyphosphatase participate in the motility of volutin granules, because it is the only 
polyphosphatase in strain S. cerevisiae CNX.  

The obtained results can suggest the relation of the motility of volutin granules to phosphorus 

metabolism in yeast cells. It is possible that further study of "dancing bodies" index may be 
recommended for indication of processes associated with phosphorus removal in wastewater by 
microorganisms of activated sludge. 
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ɏɭɪɲɤɚɣɧɟɧ Ɍ.ȼ.1, ɒɟɪɲɭɧɨɜɚ Ɉ.ɇ.2, Ʌɨɛɚɧɨɜ Ⱥ.ɘ. 2 
1 ɂɧɫɬɢɬɭɬ ɯɢɦɢɢ Ʉɨɦɢ ɇɐ ɍɪɈ ɊȺɇ, ɋɵɤɬɵɜɤɚɪ, Ɋɨɫɫɢɹ 
2 ɇɂɂɋɏ Ɋɟɫɩɭɛɥɢɤɢ Ʉɨɦɢ Ɋɨɫɫɟɥɶɯɨɡɚɤɚɞɟɦɢɢ, ɋɵɤɬɵɜɤɚɪ, Ɋɨɫɫɢɹ 

 

ȼɅɂəɇɂȿ ȻɂɈɉРȿɉȺРȺɌȺ ȼɗРȼȺ ɇȺ ɍРɈɀȺɃɇɈɋɌɖ ɋȿɇɈКɈɋɇɕɏ ɌРȺȼ 
 

It found that treatment of plant growth Verva by spraying during earing cereal and legume budding 

at 200 ml / ha in combination with mineral fertilizers N30P45K45, productivity increases of 115% hay 

and improves its quality. 
 

ȼ ɭɫɥɨɜɢɹɯ ȿɜɪɨɩɟɣɫɤɨɝɨ ɋɟɜɟɪɨ-ȼɨɫɬɨɤɚ ɩɨɱɜɵ ɪɟɱɧɵɯ ɩɨɣɦ ɢɦɟɸɬ ɛɨɥɶɲɨɟ 
ɧɚɪɨɞɧɨɯɨɡɹɣɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɚɤ ɟɫɬɟɫɬɜɟɧɧɚɹ ɤɨɪɦɨɜɚɹ ɛɚɡɚ ɞɥɹ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɝɢɞɪɨɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɪɟɤɚɯ, ɪɚɫɩɚɲɤɢ ɩɨɣɦɟɧɧɵɯ ɩɨɱɜ, ɢɯ ɦɟɥɢɨɪɚɰɢɢ ɢ 
ɯɢɦɢɡɚɰɢɢ, ɩɪɨɢɡɨɲɥɨ ɫɧɢɠɟɧɢɟ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɢ ɞɟɝɪɚɞɚɰɢɹ ɟɫɬɟɫɬɜɟɧɧɵɯ ɥɭɝɨɜ. 
Ɉɛɟɞɧɟɧɢɟ ɩɨɱɜɵ ɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ ɛɨɬɚɧɢɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ, ɤɨɪɦɨɜɨɝɨ ɤɚɱɟɫɬɜɚ 
ɥɭɝɨɜɵɯ ɫɨɨɛɳɟɫɬɜ. ɉɨɷɬɨɦɭ ɜɨɩɪɨɫɵ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɥɭɝɨɜɵɯ ɭɝɨɞɢɣ 
ɚɤɬɭɚɥɶɧɵ. 

ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɫɩɨɫɨɛɵ ɩɨɜɵɲɟɧɢɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɟɫɬɟɫɬɜɟɧɧɵɯ ɥɭɝɨɜ. 
ɗɬɨ ɩɪɢɦɟɧɟɧɢɟ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ ɢ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ ɜ ɪɚɡɧɵɯ ɞɨɡɢɪɨɜɤɚɯ, 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɭɞɨɛɪɟɧɢɣ, ɮɢɬɨɝɨɪɦɨɧɨɜ, ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ. ɐɟɥɶ ɞɚɧɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ - ɭɫɬɚɧɨɜɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɨɝɨ 
ɪɟɝɭɥɹɬɨɪɚ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ ȼɷɪɜɚ. Ȼɢɨɩɪɟɩɚɪɚɬ ȼɷɪɜɚ – ɬɨɪɝɨɜɨɟ ɧɚɡɜɚɧɢɟ ɩɪɟɩɚɪɚɬɚ, 
ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɈɈɈ «ɇɌɉ ɂɧɫɬɢɬɭɬɚ ɯɢɦɢɢ Ʉɨɦɢ ɇɐ ɍɪɈ ɊȺɇ». ɉɪɟɩɚɪɚɬ ɩɨɥɭɱɟɧ 

ɷɦɭɥɶɫɢɨɧɧɵɦ ɫɩɨɫɨɛɨɦ ɢɡɜɥɟɱɟɧɢɹ ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢɡ ɯɜɨɢ ɩɢɯɬɵ [1]. 

ɉɨɥɟɜɵɟ ɞɟɥɹɧɨɱɧɵɟ ɢɫɩɵɬɚɧɢɹ ɩɪɨɜɟɞɟɧɵ ɜ 2011 – 2013 ɝɝ. ɜ Ɋɟɫɩɭɛɥɢɤɟ Ʉɨɦɢ ɜ ɩɨɣɦɟ 
ɪɟɤɢ ɋɵɫɨɥɚ. ɉɨɱɜɚ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ ɞɟɪɧɨɜɨ-ɩɨɞɡɨɥɢɫɬɚɹ, ɫɭɩɟɫɱɚɧɚɹ. ɉɨɜɬɨɪɧɨɫɬɶ ɨɩɵɬɚ 
ɱɟɬɵɪɟɯɤɪɚɬɧɚɹ. Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɭɫɥɨɜɢɹ ɜ ɝɨɞɵ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɰɟɥɨɦ ɛɵɥɢ 
ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ Ɋɟɫɩɭɛɥɢɤɢ Ʉɨɦɢ. ɉɨɥɟɜɵɟ ɨɩɵɬɵ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɩɨ ɫɯɟɦɟ:. 

1 - ɤɨɧɬɪɨɥɶ – ɛɟɡ ɜɧɟɫɟɧɢɹ ɭɞɨɛɪɟɧɢɣ. 
2 – N30P45K45 (ɮɨɧ) ɩɪɢ ɧɨɪɦɟ ɪɚɫɯɨɞɚ 45 ɤɝ/ɝɚ. 
3 - N30P45K45  + ȼɷɪɜɚ 

4 – ȼɷɪɜɚ 

ɉɨɫɥɟ ɫɯɨɞɚ ɩɚɜɨɞɤɨɜɵɯ ɜɨɞ, ɜ ɩɟɪɢɨɞ ɚɤɬɢɜɧɨɝɨ ɨɬɪɚɫɬɚɧɢɹ ɥɭɝɨɜɵɯ ɬɪɚɜ, ɩɭɬɟɦ 
ɧɟɤɨɪɧɟɜɨɣ ɩɨɞɤɨɪɦɤɢ ɜɧɨɫɢɥɢ ɦɢɧɟɪɚɥɶɧɵɟ ɭɞɨɛɪɟɧɢɹ І30P45K45. Ɂɚɬɟɦ, ɜ ɩɟɪɢɨɞ ɤɨɥɨɲɟɧɢɹ 
ɡɥɚɤɨɜɵɯ ɢ ɛɭɬɨɧɢɡɚɰɢɢ ɛɨɛɨɜɵɯ, ɪɚɫɬɟɧɢɹ ɨɛɪɚɛɚɬɵɜɚɥɢ ɪɚɫɬɜɨɪɨɦ ɛɢɨɩɪɟɩɚɪɚɬɚ ȼɷɪɜɚ ɩɭɬɟɦ 
ɨɩɪɵɫɤɢɜɚɧɢɹ ɜ ɞɨɡɟ 200 ɦɥ/ɝɚ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɪɟɩɚɪɚɬɚ 10 ɝ/ɥ, ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ - 300 ɥ/ɝɚ.   

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɨɩɵɬɨɜ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚɛɨɥɟɟ ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ 
ɭɪɨɠɚɣɧɨɫɬɢ ɩɨɥɭɱɟɧɨ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɪɚɫɬɟɧɢɣ ɛɢɨɩɪɟɩɚɪɚɬɨɦ ȼɷɪɜɚ ɜ ɤɨɦɩɥɟɤɫɟ ɫ 
ɦɢɧɟɪɚɥɶɧɵɦɢ ɭɞɨɛɪɟɧɢɹɦɢ (ɬɚɛɥ.1). Ɍɚɤɨɟ ɫɨɜɦɟɫɬɧɨɟ ɞɟɣɫɬɜɢɟ ɩɨɡɜɨɥɢɥɨ ɩɨɥɭɱɢɬɶ 
ɭɪɨɠɚɣ ɫɟɧɚ 2,8 ɬ/ɝɚ, ɱɬɨ ɧɚ 1,5 ɬ/ɝɚ ɜɵɲɟ ɤɨɧɬɪɨɥɹ.  

 

Ɍɚɛɥɢɰɚ 1 ȼɥɢɹɧɢɟ ɛɢɨɩɪɟɩɚɪɚɬɚ ȼɷɪɜɚ ɧɚ ɭɪɨɠɚɣɧɨɫɬɶ ɫɟɧɚ 

ȼɚɪɢɚɧɬ ɍɪɨɠɚɣɧɨɫɬɶ ɫɟɧɚ, ɬ/ɝɚ ȼ % ɤ ɤɨɧɬɪɨɥɸ 

Ʉɨɧɬɪɨɥɶ (ɛɟɡ ɭɞɨɛɪɟɧɢɣ) 1,3 100 

Ɋ45Ʉ45N30 (ɮɨɧ) 2,3 177 

Ɏɨɧ + ȼɷɪɜɚ 2,8 215 

ȼɷɪɜɚ 1,6 123 

ɇɋɊ 0,5 0.6  
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɟɩɚɪɚɬɚ ȼɷɪɜɚ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɦɢɧɟɪɚɥɶɧɵɦɢ ɭɞɨɛɪɟɧɢɹɦɢ ɬɚɤɠɟ 
ɩɪɢɜɟɥɨ ɤ ɩɨɜɵɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɫɟɧɚ. ɍɜɟɥɢɱɟɧɢɟ ɤɨɪɦɨɜɵɯ ɟɞɢɧɢɰ ɩɨɜɵɫɢɥɨɫɶ ɧɚ 120%, 
ɫɨɞɟɪɠɚɧɢɟ ɫɵɪɨɝɨ ɩɪɨɬɟɢɧɚ ɧɚ 20% ɫɛɨɪɚ ɨɛɦɟɧɧɨɣ ɷɧɟɪɝɢɢ ɧɚ 135% ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɤɨɧɬɪɨɥɟɦ (ɬɚɛɥ. 2). 

Ɍɚɛɥɢɰɚ 2.  
ȼɥɢɹɧɢɟ ɛɢɨɩɪɟɩɚɪɚɬɚ ȼɷɪɜɚ ɧɚ ɤɚɱɟɫɬɜɨ ɫɟɧɚ 

ȼɚɪɢɚɧɬ 

ɋɛɨɪ ɨɛɦɟɧɧɨɣ 
ɷɧɟɪɝɢɢ, 

 ȽȾɠ/ɝɚ 

Ʉɨɪɦɨɜɵɟ 
ɟɞɢɧɢɰɵ,  

ɬɵɫ. 

ɋɨɞɟɪɠɚɧɢɟ ɫɵɪɨɝɨ 
ɩɪɨɬɟɢɧɚ ɜ ɫɭɯɨɦ 

ɜɟɳɟɫɬɜɟ, % 

Ʉɨɧɬɪɨɥɶ (ɛɟɡ ɭɞɨɛɪɟɧɢɣ) 13,1 1,0 8,6 

Ɋ45Ʉ45N30 (ɮɨɧ) 24,5 1,8 10,8 

Ɏɨɧ + ȼɷɪɜɚ 30,8 2,2 10,3 

ȼɷɪɜɚ 16,6 1,3 8,4 

ɇɋɊ 0,5 5.44 0.3 2.2 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɢɨɩɪɟɩɚɪɚɬɚ ȼɷɪɜɚ ɧɚ 
ɥɭɝɨɜɵɯ ɬɪɚɜɚɯ ɹɜɥɹɟɬɫɹ ɫɨɜɦɟɫɬɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ ɩɭɬɟɦ 
ɜɧɟɤɨɪɧɟɜɨɣ ɩɨɞɤɨɪɦɤɢ ɢ ɛɢɨɩɪɟɩɚɪɚɬɚ ɨɩɪɵɫɤɢɜɚɧɢɟɦ [1]. ɉɪɟɞɥɚɝɚɟɦɵɣ ɫɩɨɫɨɛ ɩɨɡɜɨɥɹɟɬ 
ɩɨɜɵɫɢɬɶ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɥɭɝɨɜ ɫɟɧɚ ɧɚ 115% ɢ ɭɥɭɱɲɢɬɶ ɟɝɨ ɤɚɱɟɫɬɜɨ. 
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ɂɧɫɬɢɬɭɬ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɢ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɇȺȺɇ, 

ɑɟɪɧɢɝɨɜ, ɍɤɪɚɢɧɚ 

 

ɆɂКРɈȻɇɕȿ ɉРȿɉȺРȺɌɕ ȼ ɋɂɋɌȿɆȺɏ ɍȾɈȻРȿɇɂə 
ɋȿɅɖɋКɈɏɈɁəɃɋɌȼȿɇɇɕɏ КɍɅɖɌɍР 

 

The effectiveness of microbial preparations are highest when growing of agricultural crops on 

physiologically appropriate agricultural background. Here the action of introduced 

microorganisms in the biocenosis on agricultural crops productivity is equivalent to 30-60 kg/ha of 

mineral nitrogen and 20-40 kg/ ha of phosphorus. Application of biologics at high agricultural 

background inappropriate. The effectiveness of preplant bacterization is leveled by at entering the 

manure in the soil and significantly increases on the background of green manures. 

 

ɋɟɝɨɞɧɹ ɭɠɟ ɧɟ ɜɵɡɵɜɚɟɬ ɫɨɦɧɟɧɢɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɦɢɤɪɨɛɧɵɯ ɩɪɟɩɚɪɚɬɨɜ, 
ɫɨɡɞɚɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɫɟɥɟɤɰɢɨɧɢɪɨɜɚɧɧɵɯ ɲɬɚɦɦɨɜ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɜ ɬɟɯɧɨɥɨɝɢɹɯ 
ɜɵɪɚɳɢɜɚɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ. ɂɧɬɪɨɞɭɰɢɪɨɜɚɧɧɵɟ ɜ ɚɝɪɨɰɟɧɨɡɵ ɛɚɤɬɟɪɢɢɢ 
ɦɢɤɪɨɦɢɰɟɬɵ ɫɩɨɫɨɛɧɵ ɚɤɬɢɜɧɨ ɤɨɥɨɧɢɡɢɪɨɜɚɬɶ ɤɨɪɧɢ ɪɚɫɬɟɧɢɣ, ɞɨɦɢɧɢɪɨɜɚɬɶ ɜ 
ɫɨɨɛɳɟɫɬɜɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɤɨɪɧɟɜɨɣ ɡɨɧɵ, ɜɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɜɥɢɹɬɶ ɧɚ ɞɢɧɚɦɢɤɭ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɫɨɟɞɢɧɟɧɢɣ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɭɫɜɨɟɧɢɟ 
ɪɚɫɬɟɧɢɹɦɢ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ, ɨɝɪɚɧɢɱɢɜɚɬɶ ɪɚɡɜɢɬɢɟ ɜɨɡɛɭɞɢɬɟɥɟɣ ɨɬɞɟɥɶɧɵɯ 
ɡɚɛɨɥɟɜɚɧɢɣ ɤɭɥɶɬɭɪɧɵɯ ɪɚɫɬɟɧɢɣ ɢ ɞɪ., ɱɬɨ ɜ ɰɟɥɨɦ ɩɨɥɨɠɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ 
ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɚɝɪɨɰɟɧɨɡɨɜ. Ʉɨɪɪɟɤɰɢɹ ɫɨɫɬɚɜɚ ɫɨɨɛɳɟɫɬɜ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɤɨɪɧɟɜɨɣ ɡɨɧɵ 
ɪɚɫɬɟɧɢɣ ɨɫɨɛɟɧɧɨ ɜɚɠɧɚ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɧɚ 
ɞɟɝɪɚɞɢɪɨɜɚɧɧɵɯ ɩɨɱɜɚɯ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɟɚɥɢɡɚɰɢɹ ɩɨɬɟɧɰɢɚɥɚ ɬɚɤɨɝɨ ɚɝɪɨɩɪɢɟɦɚ ɤɚɤ ɩɪɟɞɩɨɫɟɜɧɚɹ 
ɢɧɨɤɭɥɹɰɢɹ ɫɟɦɹɧ ɥɢɦɢɬɢɪɭɟɬɫɹ ɪɹɞɨɦ ɛɢɨɬɢɱɟɫɤɢɯ ɢ ɚɛɢɨɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ. ɋɪɟɞɢ ɧɢɯ 
ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɯ ɚɝɪɨɮɨɧɨɜ. 

ɇɚɲɢɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ, ɩɪɨɜɟɞɟɧɧɵɦɢ ɜ ɭɫɥɨɜɢɹɯ ɩɨɥɟɜɵɯ ɫɬɚɰɢɨɧɚɪɧɵɯ ɨɩɵɬɨɜ ɧɚ 
ɪɚɡɧɵɯ ɬɢɩɚɯ ɩɨɱɜ, ɩɨɤɚɡɚɧɨ, ɱɬɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɛɢɨɩɪɟɩɚɪɚɬɨɜ ɜ ɧɚɢɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ 
ɩɪɨɹɜɥɹɟɬɫɹ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɩɨ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢ 
ɰɟɥɟɫɨɨɛɪɚɡɧɵɯ ɚɝɪɨɮɨɧɚɯ. ɉɪɢ ɷɬɨɦ ɨɩɬɢɦɢɡɢɪɭɸɬɫɹ ɩɪɨɰɟɫɫɵ ɚɡɨɬɮɢɤɫɚɰɢɢ, ɮɨɫɮɚɬ 
ɦɨɛɢɥɢɡɚɰɢɢ, ɭɦɟɧɶɲɚɟɬɫɹ ɷɦɢɫɫɢɹ І2Ї ɢ CЇ2, ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɜɨɟɧɢɹ 
ɪɚɫɬɟɧɢɹɦɢ ɞɟɣɫɬɜɭɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɢɡ ɭɞɨɛɪɟɧɢɣ. ɉɪɢ ɢɡɛɵɬɨɱɧɨɦ ɜɧɟɫɟɧɢɢ ɦɢɧɟɪɚɥɶɧɵɯ 
ɭɞɨɛɪɟɧɢɣ ɢɧɬɪɨɞɭɰɢɪɨɜɚɧɧɵɟ ɜ ɚɝɪɨɰɟɧɨɡ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ ɧɟ ɜɵɩɨɥɧɹɸɬ ɨɠɢɞɚɟɦɵɯ 
ɮɭɧɤɰɢɣ. Ȼɨɥɟɟ ɬɨɝɨ, ɧɚɩɪɢɦɟɪ, ɚɡɨɬɮɢɤɫɢɪɭɸɳɢɟ ɛɚɤɬɟɪɢɢ ɧɟ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɪɨɰɟɫɫ 
ɚɡɨɬɮɢɤɫɚɰɢɢ, ɭɫɜɚɢɜɚɸɬ ɫɜɹɡɚɧɧɵɣ ɚɡɨɬ, ɩɪɢ ɷɬɨɦ ɪɟɚɥɢɡɭɸɬ ɮɭɧɤɰɢɢ ɞɟɧɢɬɪɢɮɢɤɚɬɨɪɨɜ. 
ɋɥɟɞɫɬɜɢɟɦ ɷɬɨɝɨ ɹɜɥɹɸɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɟ ɩɨɬɟɪɢ ɝɚɡɨɨɛɪɚɡɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɚɡɨɬɚ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɩɪɢɦɟɧɟɧɢɟ ɦɢɤɪɨɛɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɜ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɧɟɠɟɥɚɬɟɥɶɧɨ. 

Ɏɢɡɢɨɥɨɝɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɵɟ ɚɝɪɨɮɨɧɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ 
ɬɟɫɬɢɪɨɜɚɧɢɹ, ɜ ɱɚɫɬɧɨɫɬɢ, ɩɪɢ ɢɡɭɱɟɧɢɢ ɜ ɞɢɧɚɦɢɤɟ ɚɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɚɡɨɬɮɢɤɫɚɰɢɢ ɢ 
ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɞɟɧɢɬɪɢɮɢɤɚɰɢɢ ɜ ɫɢɫɬɟɦɟ «ɩɨɱɜɚ - ɪɚɫɬɟɧɢɟ». ɉɪɢ ɷɬɨɦ ɚɡɨɬɮɢɤɫɢɪɭɸɳɚɹ 
ɚɤɬɢɜɧɨɫɬɶ ɧɟ ɞɨɥɠɧɚ ɛɵɬɶ ɧɢɠɟ ɤɨɧɬɪɨɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ (ɜɚɪɢɚɧɬɚ ɛɟɡ ɜɧɟɫɟɧɢɹ 
ɭɞɨɛɪɟɧɢɣ), ɚ ɷɦɢɫɫɢɹ ɡɚɤɢɫɢ ɚɡɨɬɚ – ɫɭɳɟɫɬɜɟɧɧɨ ɩɪɟɜɵɲɚɬɶ ɚɤɬɢɜɧɨɫɬɶ ɤɨɧɬɪɨɥɹ. 
Ɋɚɡɪɚɛɨɬɚɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɦɟɬɨɞɢɤɚ, ɩɨɡɜɨɥɹɸɳɚɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ 
ɩɟɪɢɨɞɚ ɨɩɪɟɞɟɥɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɩɚɪɚɦɟɬɪɵ ɧɨɪɦ ɚɡɨɬɧɵɯ ɭɞɨɛɪɟɧɢɣ. Ɏɨɫɮɨɪɧɵɟ ɢ 
ɤɚɥɢɣɧɵɟ ɭɞɨɛɪɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɢɡɜɟɫɬɧɨɦɭ ɩɪɢɧɰɢɩɭ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɫɬɢ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɚɡɨɬɧɵɦ. Ɏɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɨɩɬɢɦɭɦɵ ɚɝɪɨɮɨɧɨɜ, ɛɟɡɭɫɥɨɜɧɨ, ɨɬɥɢɱɚɸɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɩɨɱɜɵ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɤɭɥɶɬɭɪɵ, ɨɞɧɚɤɨ ɨɛɨɛɳɟɧɢɟ 
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ɪɟɡɭɥɶɬɚɬɨɜ ɦɧɨɝɨɥɟɬɧɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɞɥɹ ɩɲɟɧɢɰɵ 
ɨɡɢɦɨɣ, ɪɠɢ ɨɡɢɦɨɣ, ɹɱɦɟɧɹ ɹɪɨɜɨɝɨ ɢ ɨɜɫɚ ɤɨɥɢɱɟɫɬɜɨ ɦɢɧɟɪɚɥɶɧɨɝɨ ɚɡɨɬɚ, ɜɧɟɫɟɧɧɨɝɨ 
ɞɪɨɛɧɵɦ ɫɩɨɫɨɛɨɦ, ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 60 ɤɝ/ɝɚ, ɞɥɹ ɤɭɤɭɪɭɡɵ – 80 ɤɝ/ɝɚ, ɤɚɪɬɨɮɟɥɹ ɢ 
ɪɚɩɫɚ– 90 ɤɝ/ɝɚ, ɦɧɨɝɨɥɟɬɧɢɯ ɡɥɚɤɨɜɵɯ ɬɪɚɜ – 80 ɤɝ/ɝɚ. Ɉɩɬɢɦɚɥɶɧɨɣ ɧɨɪɦɨɣ ɚɡɨɬɧɨɝɨ 
ɭɞɨɛɪɟɧɢɹ ɡɟɪɧɨɛɨɛɨɜɵɯ ɹɜɥɹɟɬɫɹ 30-60 ɤɝ/ɝɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɭɥɶɬɭɪɵɢ ɬɢɩɚ ɩɨɱɜɵ. 

ɉɪɢɦɟɧɟɧɢɟ ɦɢɤɪɨɛɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɣ 
ɫɢɫɬɟɦɨɣ ɭɞɨɛɪɟɧɢɹ ɜ ɬɟɯɧɨɥɨɝɢɹɯ ɜɵɪɚɳɢɜɚɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɫɭɳɟɫɬɜɟɧɧɨɣ ɷɤɨɧɨɦɢɢ ɫɪɟɞɫɬɜ. ȼ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɞɟɣɫɬɜɢɟ ɩɪɟɞɩɨɫɟɜɧɨɣ 
ɛɚɤɬɟɪɢɡɚɰɢɢ ɧɚ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɤɭɥɶɬɭɪ ɷɤɜɢɜɚɥɟɧɬɧɨ ɜɥɢɹɧɢɸ 30-60 ɤɝ/ɝɚ ɦɢɧɟɪɚɥɶɧɨɝɨ 
ɚɡɨɬɚ ɢ 20-30 ɤɝ/ɝɚ ɮɨɫɮɨɪɚ. ɋɬɨɥɶ ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɨɛɴɹɫɧɹɸɬɫɹ ɤɨɦɩɥɟɤɫɨɦ ɩɪɢɱɢɧ, 
ɫɪɟɞɢ ɤɨɬɨɪɵɯ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɫɥɟɞɭɟɬ ɜɵɞɟɥɢɬɶ ɭɜɟɥɢɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɫɬɟɧɢɹɦɢ ɞɟɣɫɬɜɭɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɢɡ ɭɞɨɛɪɟɧɢɣ ɡɚ ɫɱɟɬ ɭɫɢɥɟɧɢɹ 
ɩɨɝɥɨɬɢɬɟɥɶɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɵ ɢɧɨɤɭɥɢɪɨɜɚɧɧɵɯ ɪɚɫɬɟɧɢɣ, ɚ ɬɚɤɠɟ ɛɨɥɟɟ 
ɢɧɬɟɧɫɢɜɧɵɦ ɜɨɜɥɟɱɟɧɢɟɦ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɜ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɦɟɬɚɛɨɥɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ ɜɫɥɟɞɫɬɜɢɟ ɚɤɬɢɜɢɡɚɰɢɢ ɪɚɫɬɢɬɟɥɶɧɵɯ ɮɟɪɦɟɧɬɧɵɯ ɫɢɫɬɟɦ. ɉɪɢ ɷɬɨɦ ɭɥɭɱɲɚɸɬɫɹ 
ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨɱɜ. ɍɥɭɱɲɚɟɬɫɹ ɬɚɤɠɟ ɤɚɱɟɫɬɜɨ ɩɪɨɞɭɤɰɢɢ – ɭɜɟɥɢɱɢɜɚɟɬɫɹ 
ɫɨɞɟɪɠɚɧɢɟ ɛɟɥɤɚ, ɫɜɨɛɨɞɧɵɯ ɚɦɢɧɨɤɢɫɥɨɬ, ɤɥɟɣɤɨɜɢɧɵ ɜ ɡɟɪɧɟ. 

Ɇɢɤɪɨɛɧɵɟ ɩɪɟɩɚɪɚɬɵ ɧɟ ɦɨɝɭɬ ɨɛɟɫɩɟɱɢɬɶ ɜɵɫɨɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪɧɚ ɮɨɧɟ ɜɧɟɫɟɧɢɹ ɧɚɜɨɡɚ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɫ ɧɚɜɨɡɨɦ 
ɩɨɫɬɭɩɚɟɬ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɩɪɢ ɷɬɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɧɟɫɩɟɰɢɮɢɱɟɫɤɚɹ ɛɚɤɬɟɪɢɡɚɰɢɹ ɩɨɱɜɵ. ȼ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɵɯ 
ɪɚɫɬɢɬɟɥɶɧɨ-ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɚɫɫɨɰɢɚɰɢɣ ɞɨɜɨɥɶɧɨ ɩɪɨɛɥɟɦɚɬɢɱɧɨ, ɚ ɢɧɨɝɞɚ ɢ ɧɟɜɨɡɦɨɠɧɨ. 
ɉɨɫɥɟɞɟɣɫɬɜɢɟ ɧɚɜɨɡɚ (ɧɚ ɜɬɨɪɨɣ-ɬɪɟɬɢɣ ɝɨɞɵ) ɧɟ ɜɥɢɹɟɬ ɧɚ ɫɩɨɫɨɛɧɨɫɬɶ 
ɢɧɬɪɨɞɭɰɢɪɨɜɚɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɤɨɥɨɧɢɡɢɪɨɜɚɬɶ ɤɨɪɧɟɜɵɟ ɫɮɟɪɵ ɤɭɥɶɬɭɪɧɵɯ 
ɪɚɫɬɟɧɢɣ ɢ ɩɨɥɨɠɢɬɟɥɶɧɨ ɜɥɢɹɬɶ ɧɚ ɩɪɨɞɭɤɰɢɨɧɧɵɣ ɩɪɨɰɟɫɫ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ. 

ɗɬɢ ɧɚɛɥɸɞɟɧɢɹ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɨɛɥɸɞɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɪɟɤɨɦɟɧɞɚɰɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɢɨɩɪɟɩɚɪɚɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜ ɨɪɝɚɧɢɱɟɫɤɨɦ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ. 

ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɩɪɢɦɟɧɟɧɢɟ ɦɢɤɪɨɛɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɧɚ ɮɨɧɟ ɜɧɟɫɟɧɢɹ ɜ ɩɨɱɜɭ ɦɚɫɫɵ 
ɫɢɞɟɪɚɥɶɧɵɯ ɤɭɥɶɬɭɪ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜ ɧɚɲɢɯ ɨɩɵɬɚɯ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɚɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɨɜ ɚɡɨɬɮɢɤɫɚɰɢɢɢ ɮɨɫɮɚɬ ɦɨɛɢɥɢɡɚɰɢɢ, ɢ ɫɚɦɵɟ ɧɢɡɤɢɟ - ɷɦɢɫɫɢɢ І2O. 

ȼɟɪɨɹɬɧɨ, ɱɬɨ ɜ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɭɝɥɟɪɨɞɟ ɢɧɬɪɨɞɭɰɢɪɨɜɚɧɧɵɯ ɜ ɚɝɪɨɰɟɧɨɡ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɡɚ ɫɱɟɬ ɤɨɪɧɟɜɵɯ ɷɤɫɫɭɞɚɬɨɜ, ɧɨ ɢ ɦɚɫɫɵ 
ɡɟɥɟɧɵɯ ɭɞɨɛɪɟɧɢɣ, ɤɨɬɨɪɚɹ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɧɚɜɨɡɚ, ɦɟɧɟɟ ɤɨɧɬɚɦɢɧɢɪɨɜɚɧɚ. 

ɇɚɭɱɧɨ ɨɛɨɫɧɨɜɚɧɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɦɢɤɪɨɛɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɜ ɬɟɯɧɨɥɨɝɢɹɯ ɜɵɪɚɳɢɜɚɧɢɹ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ, ɭɱɢɬɵɜɚɸɳɟɟ ɨɫɨɛɟɧɧɨɫɬɢ ɫɢɫɬɟɦ ɭɞɨɛɪɟɧɢɹ ɜ ɫɟɜɨɨɛɨɪɨɬɟ 
ɢ ɪɟɚɤɰɢɸ ɢɧɬɪɨɞɭɰɢɪɨɜɚɧɧɵɯ ɜ ɚɝɪɨɰɟɧɨɡ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɧɚ ɚɝɪɨɮɨɧɵ, ɩɨɡɜɨɥɢɬ 
ɭɜɟɥɢɱɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɚɝɪɚɪɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɭɥɭɱɲɢɬɶ ɫɨɫɬɨɹɧɢɟ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ. 
 

 

 

 

 

 

 

 

 

 



Biotechnology for agriculture and environmental protection  
 
 

  

September 07th -10th, 2016 

Odessa, Ukraine 
224 

ɑɟɤɚɥɨɜ ȼ.Ⱥ., ȼɨɥɤɨɜɚ ɇ.ȿ.  
ɋɟɥɟɤɰɿɣɧɨ-ɝɟɧɟɬɢɱɧɢɣ ɿɧɫɬɢɬɭɬ – ɇɚɰɿɨɧɚɥɶɧɢɣ ɰɟɧɬɪ ɧɚɫɿɧɧєɡɧɚɜɫɬɜɚ ɬɚ ɫɨɪɬɨɜɢɜɱɟɧɧɹ, 
Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

  

ɆɈɅȿКɍɅəРɇȺ ȱȾȿɇɌɂɎȱКȺɐȱə ɁȻɍȾɇɂКȺ ɎɍɁȺРȱɈɁɇɈȽɈ ȼ'əɇȿɇɇə  
ɇɍɌɍ ɁȼɂɑȺɃɇɈȽɈ (CICER ARIETINUM L.) 

 

Chickpea (Cicer arietinum L.) is an important source of high quality protein for the people of many 

countries of the world. The main factor limiting chickpea production worldwide is Fusarium wilt, 

caused by the fungus Fusarium oxysporum f. sp. ciceris. The aim of this work is to develop 

(validate) the system of molecular markers for the detection of the pathogen, which causes 

Fusarium wilt of chickpea. It is shown that the testing of the marker on the model system, 

determinating the sensitivity of the reaction and introducting the elements of test system, which 

eliminates the false-negative result, allows to develop an effective system for rapid assessment of 

chickpea seeds and by-products for the presence of the fungus F. oxysporum f. sp. ciceris. 

 

ɇɭɬ ɡɜɢɱɚɣɧɢɣ (Cicer arietinum L.) є ɜɚɠɥɢɜɢɦ ɞɠɟɪɟɥɨɦ ɜɢɫɨɤɨɹɤɿɫɧɨɝɨ ɩɪɨɬɟʀɧɭ ɞɥɹ 
ɲɢɪɨɤɢɯ ɜɟɪɫɬɜ ɧɚɫɟɥɟɧɧɹ ɉɿɜɞɟɧɧɨʀ ɬɚ Ɂɚɯɿɞɧɨʀ Ⱥɡɿʀ, ɛɚɫɟɣɧɭ ɋɟɪɟɞɡɟɦɧɨɝɨ ɦɨɪɹ ɬɚ ɤɪɚʀɧ 
Ȼɥɢɠɧɶɨɝɨ ɋɯɨɞɭ. ɐɹ ɤɭɥɶɬɭɪɚ ɜɿɞɿɝɪɚє ɜɚɠɥɢɜɭ ɪɨɥɶ ɜ ɫɢɫɬɟɦɚɯ ɡɟɦɥɟɪɨɛɫɬɜɚ ɜ ɫɿɜɨɡɦɿɧɚɯ 
ɡɟɪɧɨɜɢɯ ɤɭɥɶɬɭɪ. Ⱦɨ ɬɨɝɨ ɠ ɧɭɬ ɞɨɫɢɬɶ ɩɨɫɭɯɨɫɬɿɣɤɢɣ ɬɚ ɦɨɠɟ ɛɟɡ ɜɬɪɚɬ ɩɟɪɟɧɨɫɢɬɢ 
ɡɚɬɪɢɦɤɢ ɿɡ ɡɛɢɪɚɧɧɹɦ (Ȼɭɲɭɥɹɧ, ɋɿɱɤɚɪ, 2009). 

Ƚɨɥɨɜɧɢɦ ɱɢɧɧɢɤɨɦ, ɳɨ ɨɛɦɟɠɭє ɜɢɪɨɛɧɢɰɬɜɨ ɧɭɬɭ ɜ ɭɫɶɨɦɭ ɫɜɿɬɿ, є ɮɭɡɚɪɿɨɡɧɟ ɜ'ɹɧɟɧɧɹ, 
ɜɢɤɥɢɤɚɧɟ ɝɪɢɛɨɦ Fusarium oxysporum f. sp. ciceris. Ⱦɥɹ ɰɶɨɝɨ ɡɛɭɞɧɢɤɚ ɯɚɪɚɤɬɟɪɧɢɦ є 
ɞɨɜɝɢɣ ɩɟɪɿɨɞ ɿɫɧɭɜɚɧɧɹ ɜ ʉɪɭɧɬɿ ɬɚ ɜɢɫɨɤɚ ɩɚɬɨɝɟɧɧɚ ɦɿɧɥɢɜɿɫɬɶ (ɿɫɧɭɜɚɧɧɹ  ɜɨɫɶɦɢ ɪɚɫ, ɹɤɿ 
ɩɪɢɜɨɞɹɬɶ ɞɨ ɪɨɡɜɢɬɤɭ ɞɜɨɯ ɪɿɡɧɢɯ ɫɢɧɞɪɨɦɿɜ – ɫɢɧɞɪɨɦɭ ɩɨɠɨɜɬɿɧɧɹ (ɚɧɝɥ. yello wing), ɹɤɢɣ 
ɜɢɤɥɢɤɚєɬɶɫɹ ɪɚɫɚɦɢ 0, 1B/C, ɬɚ ɫɢɧɞɪɨɦɭ ɜ’ɹɧɟɧɧɹ (ɚɧɝɥ. wilting), ɹɤɢɣ ɜɢɤɥɢɤɚєɬɶɫɹ ɪɚɫɚɦɢ 
1A, 2, 3, 4, 5, 6 (Jimenez-DъКг ОЭКХ., 2015). ɋɬɜɨɪɟɧɧɹ ɬɚ ɜɩɪɨɜɚɞɠɟɧɧɹ ɭ ɜɢɪɨɛɧɢɰɬɜɨ 
ɜɢɫɨɤɨɜɪɨɠɚɣɧɢɯ ɫɨɪɬɿɜ ɧɭɬɭ, ɫɬɿɣɤɢɯ ɞɨ ɩɟɜɧɨʀ ɩɚɬɨɝɟɧɧɨʀ ɪɚɫɢ ɜ ɞɚɧɨɦɭ ɪɟɝɿɨɧɿ, ɬɚ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɚɫɿɧɧɹ, ɫɟɪɬɢɮɿɤɨɜɚɧɨɝɨ ɹɤ ɜɿɥɶɧɟ ɜɿɞ F. oxysporum f. sp. ciceris, є ɟɤɨɧɨɦɿɱɧɨ 
ɟɮɟɤɬɢɜɧɨɸ ɦɿɪɨɸ ɪɟɝɭɥɸɜɚɧɧɹ ɡɚɯɜɨɪɸɜɚɧɧɹ ɬɚ ɡɛɟɪɟɠɟɧɧɹ ɜɪɨɠɚɸ ɰɿєʀ ɤɭɥɶɬɭɪɢ. 
ɋɭɱɚɫɧɢɦ ɧɚɞɿɣɧɢɦ ɟɤɫɩɪɟɫ-ɩɿɞɯɨɞɨɦ ɞɨ ɞɟɬɟɤɰɿʀ ɡɛɭɞɧɢɤɿɜ ɮɿɬɨɡɚɯɜɨɪɸɜɚɧɶ є ʀɯ 
ɿɞɟɧɬɢɮɿɤɚɰɿɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɨɥɟɤɭɥɹɪɧɢɯ ɦɚɪɤɟɪɿɜ.  

Ɇɟɬɚ ɞɚɧɨʀ ɪɨɛɨɬɢ ɩɨɥɹɝɚє ɭ ɪɨɡɪɨɛɰɿ (ɜɚɥɿɞɚɰɿʀ) ɫɢɫɬɟɦɢ ɦɨɥɟɤɭɥɹɪɧɢɯ ɦɚɪɤɟɪɿɜ ɞɥɹ 
ɞɟɬɟɤɰɿʀ ɡɛɭɞɧɢɤɚ ɮɭɡɚɪɿɨɡɧɨɝɨ ɜ’ɹɧɟɧɧɹ ɧɭɬɭ.  

Ɇɚɬɟɪɿɚɥɢ ɿ ɦɟɬɨɞɢ. Ɇɚɬɟɪɿɚɥɨɦ ɫɥɭɝɭɜɚɥɢ ɜɿɫɿɦ ɲɬɚɦɿɜ F. oxysporum f. sp. ciceris,ɲɿɫɬɶ 
ɲɬɚɦɿɜ F. sporotrichiella ɬɚ ɞɜɚ ɲɬɚɦɢ F. solani, ɹɤɿ ɥɸɛ’ɹɡɧɨ ɧɚɞɚɧɿ ɡɚɜɿɞɭɜɚɱɟɦ ɜɿɞɞɿɥɭ 
ɮɿɬɨɩɚɬɨɥɨɝɿʀ ɬɚ ɟɧɬɨɦɨɥɨɝɿʀ ɋȽȱ-ɇɐɇɋ ɞ.ɛ.ɧ. Ȼɚɛɚɹɧɰ Ɉ.ȼ. ɹɤ ɱɢɫɬɿ ɤɭɥɶɬɭɪɢ ɧɚ ɤɚɪɬɨɩɥɹɧɨ-

ɫɚɯɚɪɨɡɧɨɦɭ ɚɝɚɪɿ.  
ȼɢɞɿɥɟɧɧɹ ȾɇɄ ɡ ɦɿɰɟɥɿɸ ɩɪɨɜɚɞɢɥɢ ɡɚ ɦɟɬɨɞɢɤɨɸ MöllerОЭКХ. (1992). Ʉɨɧɰɟɧɬɪɚɰɿɸ ɬɚ 

ɫɬɭɩɿɧɶ ɨɱɢɳɟɧɧɹ ɡɪɚɡɤɿɜ ɜɢɡɧɚɱɚɥɢ ɧɚɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɿ ІКЧШPСШЭШЦОЭОrTM
(Implen, 

ɇɿɦɟɱɱɢɧɚ). ɋɭɦɿɲ ɞɥɹ ɩɨɥɿɦɟɪɚɡɧɢɯ ɥɚɧɰɸɝɨɜɢɯ ɪɟɚɤɰɿɣ (ɉɅɊ) ɦɿɫɬɢɬɶ 1ɯ ɛɭɮɟɪ 
DrОКЦTКqBЮППОrɡ 2,0 ЦM MРCХ2(TСОrЦШSМТОЧЭТПТМ, ɋɒȺ), ɩɨ 0,2 ЦɆ ɤɨɠɧɨɝɨ ɞɇɌɎ, ɩɨ 0,2 
ЦФɆ ɤɨɠɧɨɝɨ ɩɪɚɣɦɟɪɚ, 0,02-20 ɧɝ ȾɇɄ, 1 ɨɞɢɧɢɰɸ ɚɤɬɢɜɧɨɫɬɿ ȾɇɄ-ɩɨɥɿɦɟɪɚɡɢ DrОКЦTКq. 
Ɋɟɠɢɦ ɉɅɊ: 2 ɯɜ 94 °C;  28 ɰɢɤɥɿɜ: 30 ɫɟɤ 94 °C, 1 ɯɜ 58 °C, 30 ɫɟɤ 72 °C; 4 ɯɜ 72 °C. Ⱦɢɡɚɣɧ 
ɩɪɚɣɦɟɪɿɜ (5’-3’): FШМ0-12f ggcgtttcgcagccttacaatgaag, Foc0-12r gactcctttttcccgaggtaggtcagat 

(Jiménez-GКsМШ ОЭКХ., 2003). ɉɨɫɬɚɧɨɜɤɚ ɉɅɊ - ɜ ɬɟɪɦɨɰɢɤɥɟɪɿ  T100TM
ThermalCycler (Bio-Rad, 

ɋɒȺ). ȿɥɟɤɬɪɨɮɨɪɟɬɢɱɧɢɣ ɪɨɡɩɨɞɿɥ ɩɪɨɞɭɤɬɿɜ ɚɦɩɥɿɮɿɤɚɰɿʀ - ɜ 1,5 % «ɩɿɞɜɨɞɧɢɯ» ɚɝɚɪɨɡɧɢɯ 
ɝɟɥɹɯ ɧɚ ɩɪɢɥɚɞɿ ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɟɥɟɤɬɪɨɮɨɪɟɡɭ PОrПОМЭBХЮОTM

 Gel System (Peqlab, 

ɇɿɦɟɱɱɢɧɚ). 
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Ɋɟɡɭɥɶɬɚɬɢ. Ⱦɥɹ ɞɟɬɟɤɰɿʀ F. oxysporum f. sp. ciceris ɜ ɧɚɫɿɧɧɿ ɧɭɬɭ, ɩɪɨɞɭɤɬɚɯ ɣɨɝɨ 
ɩɟɪɟɪɨɛɤɢ ɬɚ ɿɧɲɢɯ ɨɛ’єɤɬɚɯ (ɡɨɤɪɟɦɚ ɜ ʉɪɭɧɬɿ) ɨɛɪɚɧɨ ɦɨɥɟɤɭɥɹɪɧɢɣ ɦɚɪɤɟɪ FШМ0-12, 

ɫɬɜɨɪɟɧɢɣ ɧɚ ɨɫɧɨɜɿ ɮɪɚɝɦɟɧɬɭ ɚɦɩɥɿɮɿɤɚɰɿʀ, ɹɤɢɣ ɨɬɪɢɦɚɧɢɣ ɩɪɢ RAPD-ɚɧɚɥɿɡɿ 
(RandomamplifiedpolymorphТМDІA) ɬɚ ɩɪɢɫɭɬɧɿɣ ɡ ɞɨɫɬɨɜɿɪɧɨɸ ɱɚɫɬɨɬɨɸ ɭ ɮɿɧɝɟɪɩɪɢɧɬɚɯ 
ɭɫɿɯ ɪɚɫ F. oxysporum f. sp. ciceris (Jiménez-Gasco et al., 2003). ɉɪɢɫɭɬɧɿɫɬɶ ȾɇɄ ɝɪɢɛɚ 
ɜɢɡɧɚɱɚєɬɶɫɹ ɧɚɹɜɧɿɫɬɸ ɮɪɚɝɦɟɧɬɭ ɚɦɩɥɿɮɿɤɚɰɿʀ ɪɨɡɦɿɪɨɦ 1503 ɩ.ɧ. 

ɉɟɪɲɢɦ ɟɬɚɩɨɦ є ɨɩɪɚɰɸɜɚɧɧɹ ɦɚɪɤɟɪɭ ɧɚ ɦɨɞɟɥɶɧɿɣ ɫɢɫɬɟɦɿ – ȾɇɄ ɝɪɢɛɚ ɛɟɡ 
ɩɪɢɫɭɬɧɨɫɬɿ ɿɧɲɢɯ ɝɟɧɨɦɿɜ. Ⱦɥɹ ɰɶɨɝɨ ɩɪɨɜɚɞɢɬɶɫɹ ɉɅɊ-ɚɧɚɥɿɡ ɡɪɚɡɤɿɜ ȾɇɄ, ɜɢɞɿɥɟɧɨʀ ɡ 
ɦɿɰɟɥɿɸ 16 ɲɬɚɦɿɜ Fusariumspp., ɚ ɬɚɤɨɠ ȾɇɄ ɧɭɬɭ (ɫɨɪɬ SЇІA) ɞɥɹ ɩɿɞɬɜɟɪɞɠɟɧɧɹ 
ɫɩɟɰɢɮɿɱɧɨɫɬɿ ɦɚɪɤɟɪɭ. 1503 ɩ.ɧ.-ɮɪɚɝɦɟɧɬɚɦɩɥɿɮɿɤɚɰɿʀ ɦɚє ɛɭɬɢ ɩɪɢɫɭɬɧɿɣ ɜ ɭɫɿɯ ɡɪɚɡɤɚɯ 
ɝɪɢɛɧɨʀ ȾɇɄ ɬɚ ɜɿɞɫɭɬɧɿɣ ɜ ɡɪɚɡɤɭ ȾɇɄ ɧɭɬɭ.  

ȼɫɬɚɧɨɜɥɟɧɧɹ ɱɭɬɥɢɜɨɫɬɿ ɦɚɪɤɟɪɚ, ɬɨɛɬɨ ɣɨɝɨ ɫɩɪɨɦɨɠɧɨɫɬɿ ɞɟɬɟɤɬɭɜɚɬɢ ȾɇɄ ɝɪɢɛɚ ɧɚ 
ɮɨɧɿ ȾɇɄ ɧɭɬɭ, ɤɨɧɰɟɧɬɪɚɰɿɹ ɹɤɨʀ ɪɿɜɧɚ ɚɛɨ ɩɟɪɟɜɢɳɭє ɝɪɢɛɧɭ ɜ 10-1000 ɪɚɡɿɜ, є ɞɪɭɝɢɦ 
ɟɬɚɩɨɦ ɞɚɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ. Ⱦɥɹ ɰɶɨɝɨ ɧɟɨɛɯɿɞɧɨ ɫɬɜɨɪɢɬɢ ɫɭɦɿɲɿ ȾɇɄ ɮɭɡɚɪɿɭɦɭ ɬɚ ɧɭɬɭ ɜ 
ɬɚɤɢɯ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɯ: 1:1; 1:10; 1:100; 1:1000.ɇɚɫɬɭɩɧɢɣ ɟɬɚɩ ɩɟɪɟɜɿɪɤɢ ɫɩɟɰɢɮɿɱɧɨɫɬɿ ɬɚ 
ɱɭɬɥɢɜɨɫɬɿ ɞɚɧɨɝɨ ɦɚɪɤɟɪɭ - ɞɟɬɟɤɰɿɹ ɝɪɢɛɧɨʀ ȾɇɄ ɜ ɛɚɝɚɬɨɤɨɦɩɨɧɟɧɬɧɿɣ (ɛɿɥɶɲɟ ɞɜɨɯ 
ɤɨɦɩɨɧɟɧɬɿɜ) ɫɢɫɬɟɦɿ, ɡɨɤɪɟɦɚ, ɭ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɚɯ ɡ ɧɭɬɭ, ʉɪɭɧɬɿ. Ɍɚɤ, ɦɨɠɥɢɜɨ 
ɩɪɢɩɭɫɬɢɬɢ, ɳɨ, ɧɚɩɪɢɤɥɚɞ, ɭ ɤɨɧɫɟɪɜɨɜɚɧɨɦɭ ɯɭɦɭɫɿ ɩɪɢɫɭɬɧɿ ɬɚɤɿ ɨɛ’єɤɬɢ ɛɿɨɥɨɝɿɱɧɨɝɨ 
ɩɨɯɨɞɠɟɧɧɹ, ɹɤ ɨɥɢɜɤɨɜɚ ɨɥɿɹ, ɤɭɧɠɭɬ, ɥɢɦɨɧ ɬɚ ɩɚɩɪɢɤɚ,ɚ ɜ ʉɪɭɧɬɿ є ɿɧɲɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ, 
ɝɪɢɛɢ etc.  

ȼɚɠɥɢɜɨɸ ɫɤɥɚɞɨɜɨɸ ɦɚɪɤɟɪɧɨʀ ɫɢɫɬɟɦɢ є ɧɚɹɜɧɿɫɬɶ ɟɥɟɦɟɧɬɚ, ɹɤɢɣ ɜɢɤɥɸɱɚє 
ɩɫɟɜɞɨɧɟɝɚɬɢɜɧɢɣ ɪɟɡɭɥɶɬɚɬ, ɬɨɛɬɨ ɩɿɞɬɜɟɪɞɠɭє ɭɫɩɿɲɧɟ ɜɢɞɿɥɟɧɧɹ ȾɇɄ ɝɪɢɛɚ ɬɚ ʀʀ ɹɤɿɫɬɶ 
ɞɥɹ ɩɪɨɯɨɞɠɟɧɧɹ ɉɅɊ. Ⱦɢɡɚɣɧ ɛɿɥɶɲɨɫɬɿ ɩɪɚɣɦɟɪɿɜ, ɫɤɨɧɫɬɪɭɣɨɜɚɧɢɯ ɞɥɹ ɜɢɞШ- ɿ 
ɪɨɞɨɫɩɟɰɢɮɿɱɧɨʀ ɞɟɬɟɤɰɿʀ ɩɚɬɨɝɟɧɿɜ, ɪɨɡɪɨɛɥɟɧɨ ɧɚ ɨɫɧɨɜɿ ɜɚɪɿɚɛɟɥɶɧɨɫɬɿ ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ ɜ 
ɪɟɝɿɨɧɚɯ ɜɧɭɬɪɿɲɧɿɯ ɬɪɚɧɫɤɪɢɛɨɜɚɧɢɯ ɫɩɟɣɫɟɪɿɜ (ȼɌɋ) ɹɞɟɪɧɨʀ ɪɢɛɨɫɨɦɧɨʀ ȾɇɄ (ɪȾɇɄ). 
Ɋɟɝɿɨɧɢ ɛɚɝɚɬɨɤɨɩɿɣɧɨʀ ɪȾɇɄ, ɹɤɿ ɜɤɥɸɱɚɸɬɶ ȼɌɋ, ɩɪɢɞɚɬɧɿ ɞɥɹ ɚɦɩɥɿɮɿɤɚɰɿʀ ɜ ɉɅɊ ɿ ɦɿɫɬɹɬɶ 
ɞɿɥɹɧɤɢ, ɹɤɿ ɡɧɚɱɧɨ ɪɿɡɧɹɬɶɫɹ ɡɚ ɲɜɢɞɤɿɫɬɸ ɦɨɥɟɤɭɥɹɪɧɨʀ ɟɜɨɥɸɰɿʀ. ɇɚɦɢ ɨɛɪɚɧɨ ɦɚɪɤɟɪ 
ɪɟɝɿɨɧɿɜ ȼɌɋ1 Т ȼɌɋ2ɪȾɇɄ Fusarium sЩɪ., ɚɦɩɥɿɮɿɤɚɰɿɹ ɹɤɢɯ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɮɪɚɝɦɟɧɬɭ 
ɪɨɡɦɿɪɨɦ 431 ɩ.ɧ. ɿ ɫɜɿɞɱɢɬɶ ɩɪɨ ɧɚɹɜɧɿɫɬɶ ɝɪɢɛɧɨʀ ȾɇɄ ɧɚ ɪɿɜɧɿ ɪɨɞɭ Fusarium (Bluhmetal., 

2004). ɐɟɣ ɦɚɪɤɟɪ ɛɭɞɟ ɜɢɤɨɪɢɫɬɚɧɨ ɜ ɞɭɩɥɟɤɫɧɿɣ ɉɅɊ ɞɥɹ ɨɞɧɨɱɚɫɧɨɝɨ ɞɟɬɟɤɬɭɜɚɧɧɹ                     
F. oxysporum f. sp. ciceris ɬɚ ɜɢɤɥɸɱɟɧɧɹ ɩɫɟɜɞɨɧɟɝɚɬɢɜɧɨɝɨ ɪɟɡɭɥɶɬɚɬɭ.  
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ɒɜɟɞ Ɉ.Ɇ,  ɉɟɬɪіɧɚ Р.Ɉ., əɪɟɦɤɟɜɢɱ Ɉ.ɋ., ɋɢɞɨɪɨɜɚ Ɍ.Ȼ., ɒɜɟɞ Ɉ.ȼ., ɇɨɜіɤɨɜ ȼ.ɉ. 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», ɤɚɮɟɞɪɚ Ɍɟɯɧɨɥɨɝɿʀ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ 
ɫɩɨɥɭɤ, ɮɚɪɦɚɰɿʀ ɬɚ ɛɿɨɬɟɯɧɨɥɨɝɿʀ, ɆɈɇ ɍɤɪɚʀɧɢ, Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ  

 

ɉȿРɋɉȿКɌɂȼȺ ɁȺɋɌɈɋɍȼȺɇɇə   ȻȱɈȱɇȾɂКȺɌɈРɇɂɏ КɈɆɉɈɇȿɇɌȱȼ 
ȻȱɈȱɇɀȿɇȿРɇɂɏ ɋɌȺȼКȱȼ 

 
A comparative analysis of alternative biological and biotechnological methods based on 

microfloral symbiosis: phyto, bakterio-, zoo plankton and benthos, and especially anamoks bacteria 

and higher aquatic plants, phytocoenosis, and their self-restoration in the next cycle of vegetation. 

Integrated individual adjustment treatment systems were used with bioengineered phyto-

remediation supply (BS) for bio safe restoration of the biological balance of aquatic ecosystems. 

 

ȼɫɬɭɩ. Ⱥɧɚɥɿɬɢɱɧɢɣ ɚɧɚɥɿɡ ɞɚɧɢɯ ɫɭɱɚɫɧɨɝɨ ɩɿɞɯɨɞɭ ɞɨ ɛɿɨɛɟɡɩɟɱɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɜɨɞɧɢɯ ɛɿɨɪɟɫɭɪɫɿɜ ɩɪɢ ɫɤɢɞɚɧɧɿ ɫɬɿɱɧɢɯ ɩɨɛɭɬɨɜɢɯ ɜɿɞɯɨɞɿɜ ɩɨɤɚɡɚɜ, ɳɨ ɜ ɦɚɫɲɬɚɛɿ ɦɚɥɢɯ 
ɦɿɫɬ ɡ ɜɪɚɯɭɜɚɧɧɹɦ ɟɤɨɧɨɦɿɱɧɢɯ ɬɚ ɤɥɿɦɚɬɢɱɧɢɯ ɭɦɨɜ ɍɤɪɚʀɧɢ, ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ 
ɜɢɫɨɤɨɬɟɯɧɨɥɨɝɿɱɧɢɯ ɬɚ ɛɥɢɡɶɤɢɯ ɞɨ ɩɪɢɪɨɞɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɨɱɢɳɟɧɧɹ ɩɨɛɭɬɨɜɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɧɚɣɛɿɥɶɲ ɩɟɪɫɩɟɤɬɢɜɧɨɸ ɞɥɹ ɡɚɫɬɨɫɭɜɚɧɧɹ є ɬɟɯɧɨɥɨɝɿɹ ɛɿɨɿɧɠɟɧɟɪɧɢɯ ɫɬɚɜɤɿɜ ɡ 
ɝɨɪɢɡɨɧɬɚɥɶɧɢɦ ɩɿɞɩɨɜɟɪɯɧɟɜɢɦ ɩɨɬɨɤɨɦ ɫɬɿɱɧɢɯ ɜɨɞ. ȼɥɚɫɧɟ ɜ  ɍɤɪɚʀɧɿ ɡ 1984 ɪɨɤɭ 
ɪɨɡɩɨɱɚɥɢɫɹ ɪɨɡɪɨɛɥɟɧɧɹ ɩɨɧɚɞ 200 ɩɪɨɟɤɬɿɜ Ȼɿɨɋ - ɛɿɨɿɧɠɟɧɟɪɧɢɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ (ɧɚɭɤɨɜɚ 
ɝɪɭɩɚ Ɂɚɯɚɪɱɟɧɤɨ Ɇ.Ⱥ.), ɿ ɡ 1998 ɪɨɤɭ - ɛɿɨɿɧɠɟɧɟɪɧɢɯ ɫɩɨɪɭɞ ɬɢɩɭ Constructed Wetlands. 

ɉɪɨɬɟ ɞɥɹ ɞɚɧɢɯ ɫɩɨɪɭɞ ɧɟɨɛɯɿɞɧɢɦ є ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɢɞɚɥɟɧɧɹ ɫɩɨɥɭɤ ɚɡɨɬɭ ɡ 
ɩɨɛɭɬɨɜɢɯ ɫɬɨɤɿɜ, ɳɨ ɫɩɪɢɹɥɨ ɛɢ ɩɨɥɿɩɲɟɧɧɸ ɟɤɨɥɨɝɿɱɧɨɝɨ ɫɬɚɧɭ ɞɨɜɤɿɥɥɹ  ɜ ɪɟɝɿɨɧɿ.  

Ɇɟɬɨɸ ɞɨɫɥіɞɠɟɧɧɹ ɛɭɥɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɜ ɬɨɦɭ ɱɢɫɥɿ ȾɇɄ-

ɚɧɚɥɿɡɿɜ ɞɥɹ ɜɢɜɱɟɧɧɹ ɩɪɨɰɟɫɭ ɛɿɨɨɱɢɳɟɧɧɹ ɲɥɹɯɨɦ ɤɨɦɩɥɟɤɫɧɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɛɿɨɪɟɦɟɞɿɚɧɬɿɜ - ɦɿɤɪɨɛɧɨɝɨ ɪɟɦɟɞɿɚɧɬɭ “Ⱥɧɚɦɨɤɫ-ɛɚɤɬɟɪɿɣ” ɬɚ ɮɿɬɨɪɟɦɟɞɿɚɧɬɿɜ ɜɢɳɢɯ 
ɪɨɫɥɢɧ ɬɚ ɪɨɡɪɨɛɥɟɧɧɹ ɡɚɝɚɥɶɧɨʀ ɫɯɟɦɢ ɨɱɢɳɟɧɧɹ.  

Ɋɨɡɪɨɛɥɹєɬɶɫɹ ɩɿɥɨɬɧɚ ɫɢɫɬɟɦɚ ɨɱɢɳɟɧɧɹ ɧɚ ɨɫɧɨɜɿ ȻȱɈɋ ɡɚ ɩɪɢɧɰɢɩɚɦɢ ɫɬɚɥɨɝɨ 
ɪɨɡɜɢɬɤɭ. Ɋɨɡɝɥɹɞɚєɬɶɫɹ ɦɨɠɥɢɜɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɨɬɪɢɦɚɧɨʀ ɭ ɩɪɨɰɟɫɿ ɨɱɢɳɟɧɧɹ ɛɿɨɦɚɫɢ 
ȼȼɊ ɭ ɹɤɨɫɬɿ ɩɚɥɢɜɚ ɞɥɹ ɤɨɝɟɧɟɪɚɰɿɣɧɢɯ ɭɫɬɚɧɨɜɨɤ ɡ ɨɞɟɪɠɚɧɧɹɦ ɟɥɟɤɬɪɢɱɧɨʀ ɬɚ ɬɟɩɥɨɜɨʀ 
ɟɧɟɪɝɿʀ. Ɍɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ  ɜɪɚɯɨɜɭє ɜɧɟɫɟɧɧɹ ɛɿɨɤɨɦɩɥɟɤɭ ɬɚ ɡɚɫɬɨɫɭɜɚɧɧɹ ɮɿɬɨɪɟɦɟɞɿɚɰɿʀ 
ɡɚɛɪɭɞɧɟɧɶ ɧɚ ɛɿɨɿɧɠɟɧɟɪɧɢɯ ɫɬɚɜɤɚɯ ɞɥɹ ɭɦɨɜ ɫɬɿɱɧɢɯ  ɜɨɞ ɧɟɜɟɥɢɤɨɝɨ ɧɚɫɟɥɟɧɨɝɨ ɩɭɧɤɬɭ 
ɦɚɥɢɯ ɦɿɫɬ ɍɤɪɚʀɧɢ.  

ȼ ɪɟɡɭɥɶɬɚɬі ɜɢɤɨɧɚɧɧɹ ɰɢɤɥɭ ɨɛɪɨɛɤɢ ɜɨɞɢ ɛɿɨɤɨɦɩɥɟɤɫɨɦ ɚɧɚɦɨɤɫ ɛɚɤɬɟɪɿɣ (ɿɧɬɚɤɬɧɢɯ 
ɬɚ ɿɦɦɨɛɿɥɿɡɨɜɚɧɢɯ) ɫɩɨɫɬɟɪɿɝɚɥɨɫɹ ɩɿɞɜɢɳɟɧɧɹ ɩɪɨɡɨɪɨɫɬɿ ɜɨɞɢ ɿ ɜɦɿɫɬɭ ɪɨɡɱɢɧɟɧɨɝɨ ɤɢɫɧɸ, 
ɡɧɢɠɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɨɱɢɳɟɧɧɹ (ɏɋɄ ɬɚ ȻɋɄ), ɜɦɿɫɬɭ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ. Ɏɨɫɮɚɬɿɜ, 
ɧɚɮɬɨɩɪɨɞɭɤɬɿɜ, ɩɨɤɚɡɧɢɤɢ ɜɦɿɫɬɭ ɡɚɥɿɡɚ ɡɚɝɚɥɶɧɨɝɨ, ɧɿɬɪɢɬɿɜ, ɧɿɬɪɚɬɿɜ, ɯɥɨɪɢɞɿɜ ɿ ɫɭɥɶɮɚɬɿɜ.  
ɇɚ ɨɫɧɨɜɿ ɪɟɡɭɥɶɬɚɬɿɜ ɉɅɊ-Ɋɑ  ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɜ ɭɫɿɯ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɡɪɚɡɤɚɯ ɛɿɨɩɥɿɜɤɢ, 

ɤɿɥɶɤɿɫɬɶ ɝɟɧɿɜ ɚɧɚɦɨɤɫ ɛɚɤɬɟɪɿɣ ɡɧɚɱɧɨ ɩɟɪɟɜɚɠɚɥɚ ɧɚɞ ɤɿɥɶɤɿɫɬɸ ɝɟɧɿɜ ɚɟɪɨɛɧɢɯ ɚɦɨɧɿɣ 
ɨɤɢɫɧɸɸɱɢɯ ɬɚ ɿɧɲɢɯ ɝɪɭɩ ɛɚɤɬɟɪɿɣ, ɤɨɬɪɿ ɡɞɚɬɧɿ ɞɨ ɬɪɚɧɫɮɨɪɦɚɰɿʀ ɫɩɨɥɭɤ ɚɡɨɬɭ ( ɭ ɡɚɝɚɥɶɧɿɣ 
ɩɨɩɭɥɹɰɿʀ ɟɭɛɚɤɬɟɪɿɣ ɭ ɛɿɨɩɥɿɜɰɿ ɧɚ ɩɨɜɟɪɯɧɿ ɝɪɚɜɿɸ ɭ ɮɿɥɶɬɪɭɜɚɥɶɧɿɣ ɬɨɜɳɿ ɞɥɹ ɩɿɥɨɬɧɢɯ 
ɭɫɬɚɧɨɜɨɤ ɡ ȼȼɊ ɱɚɫɬɤɚ ɚɧɚɦɨɤɫ ɛɚɤɬɟɪɿʀ ɫɬɚɧɨɜɢɥɚ 18,5 ± 6,0 % ɞɥɹ ɭɫɶɨɝɨ ɩɟɪɿɨɞɭ 
ɟɤɫɩɟɪɢɦɟɧɬɭ). 

Ɂɦɨɧɬɨɜɚɧɨ ɬɚ ɡɚɩɭɳɟɧɨ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭ ɥɚɛɨɪɚɬɨɪɧɭ ɭɫɬɚɧɨɜɤɭ ɞɥɹ ɞɨɫɥɿɞɠɟɧɧɹ 
ɩɪɨɰɟɫɿɜ ɭɫɭɧɟɧɧɹ ɚɦɨɧɿɸ ɭ ɛɿɨɥɨɝɿɱɧɢɯ ɫɬɚɜɤɚɯ, ɳɨ ɫɤɥɚɞɚɥɚɫɹ ɡ: ɬɪɶɨɯ PFR (Planted Fixed-

bed Reactor) ɪɟɚɤɬɨɪɿɜ, ɚ ɞɥɹ ɨɞɟɪɠɚɧɧɹ ɡɛɚɝɚɱɟɧɨʀ ɤɭɥɶɬɭɪɢ ɚɧɚɦɨɤɫ ɛɚɤɬɟɪɿɣ ɡɞɿɣɫɧɟɧɨ 
ɩɟɪɟɡɚɩɭɫɤ ɚɧɚɟɪɨɛɧɨɝɨ ɡɛɚɝɚɱɭɜɚɥɶɧɨɝɨ ɪɟɚɤɬɨɪɚ ɬɚ ɨɩɪɚɰɶɨɜɚɧɨ ɿ ɡɚɩɪɨɩɨɧɨɜɚɧɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɟɬɨɞɢɤɢ ɜɿɞɛɨɪɭ ɩɪɨɛ ɡ PFR ɪɟɚɤɬɨɪɿɜ ɞɥɹ ɚɧɚɥɿɡɭ ɦɿɤɪɨɛɧɢɯ ɚɫɨɰɿɚɰɿɣ ɬɚ 
ɦɟɬɨɞɢɤɢ ɿɡɨɥɸɜɚɧɧɹ ȾɇɄ. 
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Ⱥɧɚɥɿɡ ɥɿɬɟɪɚɬɭɪɧɢɯ ɞɠɟɪɟɥ ɪɹɞɭ ɜɢɫɨɤɨɬɟɯɧɨɥɨɝɿɱɧɢɯ ɬɚ ɛɥɢɡɶɤɢɯ ɞɨ ɩɪɢɪɨɞɧɢɯ 
ɬɟɯɧɨɥɨɝɿɣ ɨɱɢɳɟɧɧɹ ɩɨɛɭɬɨɜɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɧɚɣɛɿɥɶɲ ɩɟɪɫɩɟɤɬɢɜɧɨɸ ɞɥɹ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɜ ɦɚɫɲɬɚɛɿ ɦɚɥɢɯ ɦɿɫɬ, ɡ ɜɪɚɯɭɜɚɧɧɹɦ ɟɤɨɧɨɦɿɱɧɢɯ ɬɚ ɤɥɿɦɚɬɢɱɧɢɯ ɭɦɨɜ 
ɍɤɪɚʀɧɢ, є ɬɟɯɧɨɥɨɝɿɹ ɛɿɨɿɧɠɟɧɟɪɧɢɯ ɫɬɚɜɤɿɜ ɡ ɝɨɪɢɡɨɧɬɚɥɶɧɢɦ ɩɿɞɩɨɜɟɪɯɧɟɜɢɦ ɩɨɬɨɤɨɦ 
ɫɬɿɱɧɢɯ ɜɨɞ.  
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ɒɟɥɟɩ Ɍ.ȼ.1, Ȼɚɛɢɰɶɤɢɣ Ⱥ.ȱ.1, Ⱦɚɧɢɥɟɧɤɨ ɋ.Ƚ.2, Ȼɟɡɫɦɟɪɬɧɚ Ɉ.Ɉ.
3
, Ȼɨɣɤɨ Ɉ.Ⱥ.

1 

1ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɛɿɨɪɟɫɭɪɫɿɜ ɿ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɍɤɪɚʀɧɢ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 
2ȱɧɫɬɢɬɭɬ ɩɪɨɞɨɜɨɥɶɱɢɯ ɪɟɫɭɪɫɿɜ ɇȺȺɇ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 
3Ʉɢʀɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ Ɍɚɪɚɫɚ ɒɟɜɱɟɧɤɚ, Ʉɢʀɜ, ɍɤɪɚʀɧɚ 

 

ɈɋɈȻɅɂȼɈɋɌȱ ɆȱКРɈȻȱɈɅɈȽȱɑɇɈȽɈ ɋКɅȺȾɍ ȺȼɌȿɇɌɂɑɇɈȲ 
ɁȺКȺРɉȺɌɋɖКɈȲ ȻРɂɇɁɂ 

 

Microorganism compound of abomasum and authentic Transcarpathian brynza cheese with 

different terms of holding were investigated. It was found, that the level of pollution by harmful 

microflora was high enough and the adventive microorganisms were present in 0,0001 gram of the 

product. 

 
Ȼɪɢɧɡɚ – ɧɚɣɩɨɩɭɥɹɪɧɿɲɢɣ ɜɢɞ ɫɢɪɭ ɜ Ʉɚɪɩɚɬɚɯ, ɹɤɢɣ ɧɟ ɜɿɞɧɨɫɢɬɶɫɹ ɞɨ ɪɨɡɫɿɥɶɧɢɯ ɫɢɪɿɜ, 

ɛɨ ɧɟ ɞɨɡɪɿɜɚє ɿ ɧɟ ɡɛɟɪɿɝɚєɬɶɫɹ ɜ ɪɨɡɫɨɥɿ. ɐɟɣ ɜɢɞ ɛɪɢɧɡɢ ɡɚɡɜɢɱɚɣ ɜɢɝɨɬɨɜɥɹєɬɶɫɹ ɧɚ 
ɜɟɪɲɢɧɚɯ ɤɚɪɩɚɬɫɶɤɢɯ ɩɨɥɨɧɢɧ. Ɍɟɯɧɨɥɨɝɿɹ ɜɢɪɨɛɧɢɰɬɜɚ ɛɪɢɧɡɢ ɧɚ ɤɚɪɩɚɬɫɶɤɢɯ ɩɨɥɨɧɢɧɚɯ 
ɛɭɥɚ ɪɨɡɪɨɛɥɟɧɚ ɳɟ ɡ ɩɪɚɞɚɜɧɿɯ ɱɚɫɿɜ ɿ ɞɨ ɫɶɨɝɨɞɧɿ ɦɚɣɠɟ ɧɟ ɡɦɿɧɢɥɚɫɹ. ɉɪɨɰɿɞɠɟɧɟ ɦɨɥɨɤɨ 
ɡɚɤɜɚɲɭɸɬɶ ɫɩɟɰɿɚɥɶɧɨɸ ɡɚɤɜɚɫɤɨɸ ɡ ɦɨɥɨɤɚ ɡɜɭɪɞɠɟɧɨɝɨ ɭ ɲɥɭɧɤɭ ɹɝɧɹɬ, ɹɤɿ ɳɟ ɧɟ 
ɩɚɫɥɢɫɹ. Ⱦɿɠɤɢ ɡ ɦɨɥɨɤɨɦ ɫɬɚɜɥɹɬɶ ɩɨɪɭɱ Тɡ ɜɨɝɧɟɦ ɩɨɤɢ ɧɟ ɩɨɱɧɭɬɶ ɡɹ'ɜɥɹɬɢɫɹ ɡɝɭɫɬɤɢ ɫɢɪɭ, 
ɹɤТ ɜ ɩɨɞɚɥɶɲɨɦɭ ɪɭɤɚɦɢ ɡɛɢɪɚɸɬɶ ɭ ɛТɥɶɲТ ɝɪɭɞɤɢ. ɐТ ɝɪɭɞɤɢ ɫɢɪɭ ɩТɞɜТɲɭɸɬɶ ɭ ɬɟɩɥɨɦɭ 
ɦТɫɰТ. ɍɬɜɨɪɸєɬɶɫɹ "ɧɚɩТɜɮɚɛɪɢɤɚɬ" ɛɪɢɧɡɢ - ɛɭɞɡ. ɉТɫɥɹ 3-ɞɟɧɧɨɝɨ ɜɢɬɪɢɦɭɜɚɧɧɹ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪТ 19-22 

ɨC ɣɨɝɨ ɞɪɿɛɧɨ ɩɟɪɟɬɢɪɚɸɬɶ ɡ ɫɿɥɥɸ ɿ ɡɛɟɪɿɝɚɸɬɶ ɭ ɞɟɪɟɜ'ɹɧɢɯ ɛɨɱɤɚɯ ɜɠɟ 
ɛɪɢɧɡɭ.  

 

Ɇɟɬɚ ɪɨɛɨɬɢ: ɞɨɫɥɿɞɢɬɢ ɦɿɤɪɨɛɧɢɣ ɫɤɥɚɞ ɫɢɱɭɝɚ ɬɚ ɚɜɬɟɧɬɢɱɧɨʀ ɡɚɤɚɪɩɚɬɫɶɤɨʀ ɛɪɢɧɡɢ 
ɪɿɡɧɨɝɨ ɬɟɪɦɿɧɭ ɡɛɟɪɿɝɚɧɧɹ. 

Ɉɛ‘єɤɬɢ ɞɨɫɥіɞɠɟɧɶ: ɯɚɪɚɤɬɟɪɧɿ ɞɥɹ ɛɪɢɧɡɢ ɝɪɭɩɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ: ɦɨɥɨɱɧɨɤɢɫɥɿ 
ɛɚɤɬɟɪɿʀ, ɛɿɮɿɞɨɛɚɤɬɟɪɿʀ ɬɚ ɩɪɨɩɿɨɧɨɜɨɤɢɫɥɿ ɛɚɤɬɟɪɿʀ. 

Ɇɟɬɨɞɢ ɞɨɫɥіɞɠɟɧɶ: ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɿ ɚɧɚɥɿɡɭɜɚɧɧɹ ɬɚ ɜɢɡɧɚɱɟɧɧɹ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ 
ɩɨɤɚɡɧɢɤɿɜ ɡɞɿɣɫɧɸɜɚɥɢ ɫɬɚɧɞɚɪɬɧɢɦɢ ɦɟɬɨɞɚɦɢ Д1Ж. ɉɨɜɬɨɪɸɜɚɧɿɫɬɶ ɞɨɫɥɿɞɿɜ ɬɪɢɪɚɡɨɜɚ. 

Ɂɚɝɚɥɶɧɭ ɱɢɫɟɥɶɧɿɫɬɶ ɦɨɥɨɱɧɨɤɢɫɥɢɯ ɛɚɤɬɟɪɿɣ ɜɢɡɧɚɱɚɥɢ ɧɚ ɬɪɚɞɢɰɿɣɧɢɯ ɞɥɹ ɰɢɯ 
ɞɨɫɥɿɞɠɟɧɶ ɫɟɪɟɞɨɜɢɳɚɯ: ɝɿɞɪɨɥɿɡɨɜɚɧɢɣ ɚɝɚɪ ɬɚ ɆɊɋ, ɤɿɥɶɤɿɫɬɶ ɦɟɡɨɮɿɥɶɧɢɯ ɥɚɤɬɨɤɨɤɿɜ – ɧɚ 
ɫɟɪɟɞɨɜɢɳɿ Ɋɟɞɿ, ɥɚɤɬɨɛɚɰɢɥ – ɆɊɋ. Ʉɿɥɶɤɿɫɬɶ ɛɿɮɿɞɨɛɚɤɬɟɪɿɣ ɜɢɡɧɚɱɚɥɢ ɧɚ ɦɨɥɨɱɧɨ-

ɝɿɞɪɨɥɿɡɚɬɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɡ ɞɨɞɚɜɚɧɧɹɦ ɤɨɦɩɥɟɤɫɭ ɚɧɬɢɛɿɨɬɢɱɧɢɯ ɫɩɨɥɭɤ ɇɇɅɉ, 
ɩɪɨɩɿɨɧɨɜɨɤɢɫɥɢɯ ɛɚɤɬɟɪɿɣ – ɧɚ ɥɚɤɬɚɬɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ.  

Ɍɟɦɩɟɪɚɬɭɪɚ ɬɚ ɬɪɢɜɚɥɿɫɬɶ ɿɧɤɭɛɚɰɿʀ ɩɨɫɿɜɿɜ: - ɞɥɹ ɦɟɡɨɮɿɥɶɧɢɯ ɛɚɤɬɟɪɿɣ - (30 ± 1) °ɋ, 72 

ɝɨɞ; - ɬɟɪɦɨɮɿɥɶɧɿ ɛɚɤɬɟɪɿʀ – (37 ± 1) °ɋ, 72 ɝɨɞ. 
 

Рɟɡɭɥɶɬɚɬɢ ɞɨɫɥіɞɠɟɧɶ 
Ⱦɨɫɥɿɞɠɟɧɧɹ ɦɿɤɪɨɮɥɨɪɢ ɩɪɨɞɭɤɬɿɜ ɩɪɨɜɨɞɢɥɢ ɭ ɞɜɨɯ ɧɚɩɪɹɦɚɯ: ɡɚɤɜɚɲɭɜɚɥɶɧɚ ɬɚ 

ɫɚɧɿɬɚɪɧɨ-ɩɨɤɚɡɨɜɚ. ɋɤɥɚɞ ɦɿɤɪɨɮɥɨɪɢ ɛɪɢɧɡɢ ɬɚ ɫɢɱɭɝɚ ɩɨɞɚɧɨ ɭ ɬɚɛɥɢɰɿ 1. 
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Ɍɚɛɥɢɰɹ 1. ɋɤɥɚɞ ɦɿɤɪɨɮɥɨɪɢ ɛɪɢɧɡɢ ɬɚ ɫɢɱɭɝɚ 

 

Ɇɿɤɪɨɮɥɨɪɚ 

ȼɦɿɫɬ 

Ȼɪɢɧɡɚ (4 ɦɿɫɹɰɿ 
ɡɛɟɪɿɝɚɧɧɹ) 

Ȼɪɢɧɡɚ (7 ɦɿɫɹɰɿɜ 
ɡɛɟɪɿɝɚɧɧɹ) ɋɢɱɭɝ 

Ɇɟɡɨɮɿɥɶɧɿ ɦɨɥɨɱɧɨɤɢɫɥɿ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ, ɄɍɈ/ɝ 

7,2·10
6
 2,5·10

6
 1,2·10

4
 

Ɍɟɪɦɨɮɿɥɶɧɿ ɦɨɥɨɱɧɨɤɢɫɥɿ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ, ɄɍɈ/ɝ 

1,1·10
7
 3,4·10

7
 4,7·10

4
 

ɉɪɨɩɿɨɧɨɜɨɤɢɫɥɿ ɛɚɤɬɟɪɿʀ, 
ɄɍɈ/ɝ. 4,3·10

5
 1,5·10

6
 2,2·10

3
 

Ȼɿɮɿɞɨɛɚɤɬɟɪɿʀ, ɄɍɈ/ɝ 5,7·10
3
 2,1·10

3
 5,6·10

2
 

Ʉɨɥɿɮɨɪɦɢ, ɝ 0,0001 0,0001 0,00001 

Ʌɚɤɬɚɬɡɛɪɨɞɠɭɜɚɥɶɧɿ 
ɤɥɨɫɬɪɢɞɿʀ, ɝ 

0,0001 0,00001 
0,00001 

ɝ 

Ȼɭɥɨ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɪɿɜɟɧɶ ɡɚɛɪɭɞɧɟɧɧɹ ɤɨɥɿɮɨɪɦɚɦɢ ɛɭɜ ɞɨɜɨɥɿ ɜɢɫɨɤɢɦ ɿ ɰɿ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɛɭɥɢ ɩɪɢɫɭɬɧɿ ɭ 0,0001 ɝ ɩɪɨɞɭɤɬɭ.  

Ȼɚɤɬɟɪɿʀ ɪɨɞɭ Clostridium ɬɟɠ ɛɭɥɢ ɜɢɹɜɥɟɧɿ ɭ 0,0001 ɝ, ɚɥɟ ɞɥɹ ɡɚɤɚɪɩɚɬɫɶɤɨʀ ɛɪɢɧɡɢ ɰɿ 
ɛɚɤɬɟɪɿʀ ɜɿɞɿɝɪɚɸɬɶ ɱɢ ɧɟ ɨɫɧɨɜɧɭ ɪɨɥɶ ɭ ɮɨɪɦɭɜɚɧɧɿ ɫɦɚɤɭ. ȼɟɝɟɬɚɬɢɜɧɚ ɮɨɪɦɚ ɰɢɯ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɧɟ ɜɢɠɢɜɚє ɡɚ ɭɦɨɜ ɩɚɫɬɟɪɢɡɚɰɿʀ, ɬɨɞɿ ɹɤ ɫɩɨɪɢ ɜɢɬɪɢɦɭɸɬɶ ɧɚɝɪɿɜɚɧɧɹ ɞɨ 

120°ɋ. ȼɨɧɢ ɜɤɚɡɚɧɿ ɹɤ ɬɟɯɧɿɱɧɨ-ɲɤɿɞɥɢɜɚ ɤɭɥɶɬɭɪɚ, ɛɨ ɩɪɨɪɨɫɬɚɸɬɶ ɜ ɫɢɪɚɯ ɿ ɦɨɠɭɬɶ ɪɨɫɬɢ 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɜɢɳɟ 7°ɋ ɜ ɚɧɚɟɪɨɛɧɢɯ ɭɦɨɜɚɯ, ɩɪɨɞɭɤɭɸɱɢ ɩɟɪɟɜɚɠɧɨ ɦɚɫɥɹɧɭ ɤɢɫɥɨɬɭ, 
ɋɈ2 ɿ ɇ2 ɲɥɹɯɨɦ ɪɨɡɳɟɩɥɟɧɧɹ ɦɨɥɨɱɧɨʀ ɤɢɫɥɨɬɢ. Ɉɩɬɢɦɚɥɶɧɟ ɞɥɹ ɡɪɨɫɬɚɧɧɹ ɤɥɨɫɬɪɢɞɿɣ 
ɡɧɚɱɟɧɧɹ ɪɇ ɫɬɚɧɨɜɢɬɶ 5,8, ɚɥɟ ɜɨɧɢ ɦɨɠɭɬɶ ɪɨɫɬɢ ɜ ɞɿɚɩɚɡɨɧɿ ɪɇ ɜɿɞ 4,5 ɞɨ 7,5. ɉɪɢ 
ɨɩɬɢɦɚɥɶɧɨɦɭ ɡɧɚɱɟɧɧɿ ɪɇ ɤɥɨɫɬɪɢɞɿʀ ɜɢɧɨɫɹɬɶ ɬɚɤɭ ɜɢɫɨɤɭ ɤɨɧɰɟɧɬɪɚɰɿɸ ɫɨɥɿ, ɹɤ 5,5-6,0% 

[2]. ȼɨɧɢ є ɬɟɯɧɿɱɧɨ-ɲɤɿɞɥɢɜɨɸ ɦɿɤɪɨɮɥɨɪɨɸ, ɛɨ ɫɩɪɢɱɢɧɹɸɬɶ  «ɩɿɡɧє ɫɩɭɱɭɜɚɧɧɹ» ɬɚ 
ɩɫɭɜɚɧɧɹ ɩɟɪɲɨɝɨ ɦɚɥɸɧɤɚ ɭ ɬɜɟɪɞɢɯ ɫɢɪɿɜ. Ⱦɥɹ ɡɚɤɚɪɩɚɬɫɶɤɨʀ ɛɪɢɧɡɢ ɰɿ ɛɚɤɬɟɪɿʀ ɜɿɞɿɝɪɚɸɬɶ 
ɱɢ ɧɟ ɨɫɧɨɜɧɭ ɪɨɥɶ ɜ ɭɬɜɨɪɟɧɧɿ ɫɦɚɤɭ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɭ. 

Ʉɨɪɢɫɧɚ ɦɿɤɪɨɮɥɨɪɚ ɞɨɫɥɿɞɠɟɧɢɯ ɩɪɨɞɭɤɬɿɜ ɛɭɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɟɪɟɜɚɠɧɨ ɤɨɤɚɦɢ, 
ɞɢɩɥɨɤɨɤɚɦɢ ɬɚ ɥɚɧɰɸɠɤɚɦɢ ɪɿɡɧɨʀ ɞɨɜɠɢɧɢ. ɉɨɪɹɞ ɤɨɤɨɜɢɦɢ ɮɨɪɦɚɦɢ ɫɩɨɫɬɟɪɿɝɚɥɢ 
ɧɚɹɜɧɿɫɬɶ ɩɚɥɢɱɤɨɩɨɞɿɛɧɢɯ ɤɥɿɬɢɧ, ɯɚɪɚɤɬɟɪɧɢɯ ɡɚ ɦɨɪɮɨɥɨɝɿєɸ ɞɥɹ ɥɚɤɬɨɛɚɰɢɥ. Ɂɚɝɚɥɶɧɚ 
ɱɢɫɟɥɶɧɿɫɬɶ ɦɟɡɨɮɿɥɶɧɢɯ ɦɨɥɨɱɧɨɤɢɫɥɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɭ ɩɪɨɞɭɤɬɚɯ ɛɭɥɚ ɧɚ ɪɿɜɧɿ (2,5-

7,2)·10
6 ɄɍɈ/ɝ. Ʉɿɥɶɤɿɫɬɶ ɬɟɪɦɨɮɿɥɶɧɢɯ (1,1-3,4)·10

7
 ɄɍɈ/ɝ. ɉɨɪɹɞ ɤɨɤɨɜɢɦɢ ɮɨɪɦɚɦɢ 

ɫɩɨɫɬɟɪɿɝɚɥɢ ɧɚɹɜɧɿɫɬɶ ɩɚɥɢɱɤɨɩɨɞɿɛɧɢɯ ɤɥɿɬɢɧ, ɯɚɪɚɤɬɟɪɧɢɯ ɡɚ ɦɨɪɮɨɥɨɝɿєɸ ɞɥɹ ɥɚɤɬɨɛɚɰɢɥ 
ɬɚ ɛɿɮɿɞɨɛɚɬɟɪɿɣ. 

ɍ ɪɟɡɭɥɶɬɚɬɿ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɧɹɯ ɭ ɡɪɚɡɤɭ ɫɢɪɭ ɫɟɦɢɦɿɫɹɱɧɨʀ ɜɢɬɪɢɦɤɢ ɛɭɥɨ 
ɜɢɹɜɥɟɧɨ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ ɩɪɨɩɿɨɧɨɜɨɤɢɫɥɢɯ ɛɚɤɬɟɪɿɣ, ɹɤɿ ɫɩɪɢɹɸɬɶ ɩɨɥɿɩɲɟɧɧɸ ɫɦɚɤɭ ɫɢɪɭ, 
ɩɪɨɞɭɤɭɸɬɶ ɜɿɬɚɦɿɧ ȼ12, ɩɪɨɩɿɨɧɨɜɭ ɤɢɫɥɨɬɭ, ɩɪɨɩɿɨɧɚɬ ɤɚɥɶɰɿɸ ɿ ɩɪɨɥɿɧ [3]. Ɍɚɤɨɠ 
ɚɧɚɥɨɝɿɱɧɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɛɭɥɨ ɜɢɹɜɥɟɧɨ ɿ ɭ ɫɢɱɭɡɿ. 

 

Ʌіɬɟɪɚɬɭɪɚ: 
1. Ƚɭɞɤɨɜ Ⱥ.ȼ. ɋɵɪɨɞɟɥɢɟ: ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ, ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ. – 

Ɇ.: ȾɟɅɢ ɩɪɢɧɬ, 2003. – 799 ɫ. 
2. ɒɟɪɝɢɧ Ⱥ.ɇ. Ɂɚɳɢɬɧɵɟ ɤɭɥɶɬɭɪɵ Danisco ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɡɜɢɬɢɹ ɞɪɨɠɠɟɣ ɢ 

ɩɥɟɫɟɧɟɣ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɵɪɨɜ //ɋɵɪɨɞɟɥɢɟ ɢ ɦɚɫɥɨɞɟɥɢɟ. -  2007. - №3. – ɋ. 45-46. 

3. Karakus M. Effect of starter composed of various species of lactic acid bacteria on quality and 

ripening of Turkish white pickled cheese / M. KКrКФЮş, I. AХЩОrНОЧ // LАT – Food Sci. Technol. 

– 1995. – Vol. 28. – P. 404-409. 
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ɒɬɟɧіɤɨɜ Ɇ.Ⱦ.  
Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȱ.ȱ. Ɇɟɱɧɢɤɨɜɚ,  Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ  

 

ȺɇɌȺȽɈɇȱɋɌɂɑɇȺ ȺКɌɂȼɇȱɋɌɖ ȿɇȾɈɋɉɈРɈɍɌȼɈРɘȼȺɅɖɇɂɏ ȻȺКɌȿРȱɃ 
ɇȺ ɋȿРȿȾɈȼɂɓȺɏ РȱɁɇɈȽɈ ɋКɅȺȾɍ 

 
Was conducted antagonistic activity screening of 16 strains of aerobic endosporeforming bacteria 

during cultivation on two media of different composition, that revealed significant differences in 

extent of antagonistic activity. We can conclude, that pure in growth factors media are better for 

antagonism screening and searching bacteriocin producers. 

  

ȼ ɭɦɨɜɚɯ ɡɪɨɫɬɚɧɧɹ ɧɟɛɟɡɩɟɤɢ, ɳɨ ɩɨɯɨɞɢɬɶ  ɜɿɞ ɪɟɡɢɫɬɟɧɬɧɢɯ ɲɬɚɦɿɜ ɩɚɬɨɝɟɧɧɢɯ 
ɛɚɤɬɟɪɿɣ, ɜɫɟ ɚɤɬɭɚɥɶɧɿɲɢɦ ɫɬɚє ɩɢɬɚɧɧɹ ɩɪɨ ɩɨɲɭɤ ɧɨɜɢɯ ɚɧɬɢɦɿɤɪɨɛɧɢɯ ɩɪɟɩɚɪɚɬɿɜ, ɜ ɬɨɦɭ 
ɱɢɫɥɿ ɿ ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ ɩɨ ɜɿɞɧɨɲɟɧɧɸ ɞɨ ɚɧɬɢɛɿɨɬɢɤɿɜ. Ɉɞɧɢɦ ɡ ɧɢɯ є  ɛɚɤɬɟɪɿɨɰɢɧɢ – 

ɪɢɛɨɫɨɦɧɿ ɩɟɩɬɢɞɢ ɡ ɛɚɤɬɟɪɢɰɢɞɧɨɸ ɱɢ ɛɚɤɬɟɪɿɨɫɬɚɬɢɱɧɨɸ ɚɤɬɢɜɧɿɫɬɸ ɩɨ ɜɿɞɧɨɲɟɧɧɸ ɞɨ 
ɲɬɚɦɿɜ, ɮɿɥɨɝɟɧɟɬɢɱɧɨ ɛɥɢɡɶɤɢɯ ɞɨ ɩɪɨɞɭɰɟɧɬɚ. ɉɟɪɲɢɦ ɟɬɚɩɨɦ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɞɶ-ɹɤɨɝɨ 
ɛɚɤɬɟɪɿɨɰɢɧɭ є ɫɤɪɢɧɿɧɝ ɬɟɫɬ-ɲɬɚɦɿɜ ɡ ɦɟɬɨɸ ɩɨɲɭɤɭ ɩɪɨɞɭɰɟɧɬɚ ɚɧɬɚɝɨɧɿɫɬɢɱɧɨ ɚɤɬɢɜɧɢɯ 
ɪɟɱɨɜɢɧ, ɹɤɿ ɦɨɠɧɚ ɛɭɥɨ ɛ ɞɚɥɿ ɩɟɪɟɜɿɪɹɬɢ ɧɚ ɡɞɚɬɧɿɫɬɶ ɞɨ ɫɢɧɬɟɡɭ ɫɚɦɟ ɛɚɤɬɟɪɿɨɰɢɧɿɜ. Ⱦɥɹ 
ɭɫɩɿɲɧɨɝɨ ɫɤɪɢɧɿɧɝɭ ɜɚɠɥɢɜɨ ɩɿɞɿɛɪɚɬɢ ɨɩɬɢɦɚɥɶɧɿ ɭɦɨɜɢ ɤɭɥɶɬɢɜɭɜɚɧɧɹ, ɡ ɬɨɱɤɢ ɡɨɪɭ 
ɧɚɣɛɿɥɶɲ ɩɨɜɧɨɝɨ ɩɪɨɹɜɭ ɚɧɬɚɝɨɧɿɫɬɢɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ [2, 4]. 

 Ɇɟɬɨɸ ɧɚɲɨʀ ɪɨɛɨɬɢ ɛɭɥɨ ɡ’ɹɫɭɜɚɬɢ ɜɩɥɢɜ ɩɨɠɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɹɤɟ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ 
ɞɥɹ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɟɧɞɨɫɩɨɪɨɭɬɜɨɪɸɜɚɥɶɧɢɯ ɛɚɤɬɟɪɿɣ, ɧɚ ʀɯ ɚɧɬɚɝɨɧɿɡɦ ɩɨ ɜɿɞɧɨɲɟɧɧɸ ɞɨ 
ɨɩɨɪɬɭɧɿɫɬɢɱɧɯ ɩɚɬɨɝɟɧɿɜ.  

əɤ  ɩɪɚɜɢɥɨ ɫɤɪɢɧɿɧɝ ɧɚ ɚɧɬɚɝɨɧɿɡɦ ɩɪɨɜɨɞɹɬɶ ɩɪɨɬɢ ɬɟɫɬ-ɲɬɚɦɿɜ ɛɚɬɟɪɿɣ ɿ ɞɪɿɠɞɠɿɜ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɫɟɪɟɞɨɜɢɳ Lysogenic Broth (ɞɚɥɿ ɅȻ) ɬɚ ɦ'ɹɫɨ-ɩɟɩɬɨɧɧɢɣ ɚɝɚɪ (ɞɚɥɿ ɆɉȺ), ɹɤɿ 
ɛɚɝɚɬɿ ɧɚ ɪɨɫɬɨɜɿ ɮɚɤɬɨɪɢ Д1, 3Ж. ɍ ɧɚɲɿɣ ɪɨɛɨɬɿ ɜɢɜɱɟɧɧɹ  ɚɧɬɚɝɨɧɿɡɦɭ ɩɪɨɜɨɞɢɥɨɫɹ ɧɚ ɞɜɨɯ 
ɫɟɪɟɞɨɜɢɳɚɯ – ɆɉȺ ɬɚ ɜɿɞɿɛɪɚɧɨɦɭ ɧɚ ɨɫɧɨɜɿ ɧɢɡɶɤɨɝɨ ɜɦɿɫɬɭ ɪɨɫɬɨɜɢɯ ɮɚɤɬɨɪɿɜ 
ɚɝɚɪɢɡɨɜɚɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ Ƚɚɭɡɟ №2. ȼ ɹɤɨɫɬɿ ɛɚɤɬɟɪɿɣ ɚɧɬɚɝɨɧɿɫɬɿɜ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ 16 
ɲɬɚɦɿɜ ɟɧɞɨɫɩɨɪɨɭɬɜɨɪɸɜɚɥɶɧɢɯ ɛɚɤɬɟɪɿɣ, ɿɡɨɥɶɨɜɚɧɢɯ ɡ ɞɨɧɧɢɯ ɜɿɞɤɥɚɞɟɧɶ ɑɨɪɧɨɝɨ ɦɨɪɹ. 
ɒɬɚɦɚɦɢ ɿɧɞɢɤɚɬɨɪɚɦɢ ɫɥɭɝɭɜɚɥɢ 7 ɲɬɚɦɿɜ ɭɦɨɜɧɨ ɩɚɬɨɝɟɧɧɢɯ ɛɚɤɬɟɪɿɣ ɬɚ ɲɬɚɦ Candida 

albicans I2683.  

 

Ɍɚɛɥɢɰɹ 1. ɉɨɪɿɜɧɹɥɶɧɚ ɬɚɛɥɢɰɹ ɫɤɥɚɞɭ ɫɟɪɟɞɨɜɢɳ ɆɉȺ ɬɚ Ƚɚɭɡɟ-2. 

ɋɟɪɟɞɨɜɢɳɟ 

 

Ʉɨɦɩɨɧɟɧɬ 

Ƚɚɭɡɟ №2 Nutrient Agar 

(Himedia
TM

) 

NaCl 5 5 

Ⱥɝɚɪ-ɚɝɚɪ 30 15 

ɉɟɩɬɨɧ 5 5 

Ƚɥɸɤɨɡɚ 10 0 

Ⱦɪɿɠɞɠɨɜɢɣ 
ɟɤɫɬɪɚɤɬ 

0 1,5 

Ɇ’ɹɫɧɢɣ ɟɤɫɬɪɚɤɬ 0 1,5 

Ȼɭɥɣɨɧ ɏɨɬɬɢɧɝɟɪɚ 100 ɦɥ 0 

Ⱦɢɫɬɢɥɶɨɜɚɧɚ ɜɨɞɚ 900 ɦɥ 1000 ɦɥ 

ɋɟɪɟɞɨɜɢɳɟ Ƚɚɭɡɟ №2, ɡɚɩɪɨɩɨɧɨɜɚɧɟ ɞɥɹ ɜɢɪɨɳɭɜɚɧɧɹ ɫɬɪɟɩɬɨɦɿɰɟɬɿɜ, ɦɿɫɬɢɬɶ ɡɧɚɱɧɨ 
ɦɟɧɲɟ ɪɨɫɬɨɜɢɯ ɮɚɤɬɨɪɿɜ, ɧɿɠ ɆɉȺ (ɡɚ ɪɚɯɭɧɨɤ ɜɿɞɫɭɬɧɨɫɬɿ ɞɪɿɠɞɠɨɜɨɝɨ ɬɚ ɦ’ɹɫɧɨɝɨ 
ɟɤɫɬɪɚɤɬɿɜ), ɧɚɬɨɦɿɫɬɶ ɞɨ ʀʀ ɫɤɥɚɞɭ ɜɯɨɞɢɬɶ ɛɭɥɶɣɨɧ ɏɨɬɬɢɧɝɟɪɚ, ɛɚɝɚɬɲɢɣ ɧɚ ɚɦɿɧɧɢɣ ɚɡɨɬ, 
ɬɚ ɝɥɸɤɨɡɚ – ɞɠɟɪɟɥɨ ɜɭɝɥɟɰɸ, ɳɨ ɥɟɝɤɨ ɡɚɫɜɨɸєɬɶɫɹ (ɬɚɛɥ. 1). 
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 əɤ ɦɨɠɧɚ ɛɚɱɢɬɢ ɡ ɬɚɛɥɢɰɿ 2, ɭ ɜɢɩɚɞɤɭ ɜɫɿɯ ɲɬɚɦɿɜ ɿɧɞɢɤɚɬɨɪɿɜ ɤɿɥɶɤɿɫɬɶ ɚɧɬɚɝɨɧɿɫɬɿɜ 
ɩɨ ɜɿɞɧɨɲɟɧɧɸ ɞɨ ɧɢɯ ɛɭɥɚ ɜɢɳɚ ɧɚ ɫɟɪɟɞɨɜɢɳɚ Ƚɚɭɡɟ №2, ɧɿɠ ɧɚ ɆɉȺ. ɑɨɬɢɪɢ ɲɬɚɦɢ ɧɟ 
ɩɪɨɞɟɦɨɧɫɬɪɭɜɚɥɢ ɚɧɬɚɝɨɧɿɡɦɭ ɞɨ ɿɧɞɢɤɚɬɨɪɿɜ ɧɚ ɨɛɨɯ ɫɟɪɟɞɨɜɢɳɚɯ. ɋɩɨɫɬɟɪɿɝɚɥɨɫɹ ɥɢɲɟ 
ɬɪɢ ɜɢɩɚɞɤɢ, ɤɨɥɢ ɚɧɬɚɝɨɧɿɫɬɢɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɤɨɧɤɪɟɬɧɨɝɨ ɲɬɚɦɭ ɛɭɥɢ ɛɿɥɶɲ ɜɢɪɚɠɟɧɿ ɧɚ 
ɆɉȺ, ɧɿɠ ɧɚ Ƚɚɭɡɟ №2.  

 

Ɍɚɛɥɢɰɹ 2. Ʉɿɥɶɤɿɫɬɶ ɲɬɚɦɿɜ, ɳɨ ɩɪɨɞɟɦɨɧɫɬɪɭɜɚɥɢ ɚɧɬɚɝɨɧɿɡɦ 

ɒɬɚɦ-ɿɧɞɢɤɚɬɨɪ 

ɋɟɪɟɞɨɜɢɳɚ 

ɆɉȺ Ƚɚɭɡɟ-2 

Proteus vulgaris B905 2 6 

Pseudomonas aeruginosa 

B329 

0 4 

Pseudomonas aeruginosa 

B900 

0 3 

Candida albicans I2683 3 6 

Escherichia coli B906 5 7 

Salmonella enterica B921 2 6 

Klebsiella pneumonia B920 4 6 

Bacillus subtilis B5001 1 3 

  

 ɇɚ ɨɫɧɨɜɿ ɨɬɪɢɦɚɧɢɯ ɞɚɧɢɯ ɦɨɠɧɚ ɩɪɢɩɭɫɬɢɬɢ, ɳɨ ɡɧɢɠɟɧɧɹ ɜɦɿɫɬɭ ɪɨɫɬɨɜɢɯ 
ɮɚɤɬɨɪɿɜ ɭ ɩɨɠɢɜɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɫɩɪɢɹє ɩɪɨɹɜɭ ɚɧɬɚɝɨɧɿɫɬɢɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɛɚɤɬɟɪɿɣ.  
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ɒɭɥɹɤɨɜɚ ɋ.Ɇ., ȼɚɫɢɥɶєɜɚ Ɍ.ȼ., Ȼɥɚɣɞɚ ȱ.Ⱥ 
Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɿɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȱ.ȱ. Ɇɟɱɧɢɤɨɜɚ, Ɉɞɟɫɚ, ɍɤɪɚʀɧɚ 

 

ȼɉɅɂȼ ɌȿɏɇɈȽȿɇɇɂɏ ȼȱȾɏɈȾȱȼ ɇȺ ɉРɈРɈɋɌȺɇɇə ɇȺɋȱɇɇə 
 

This work is devoted to the actual problem of the negative impact on the environment of 

technogenic waste of the central concentrator plant of Lviv-Volyn Coal Basin.  

By usage the method of biological control with peas seeds as the test object  was been established 

strong toxic effect of dumps on the germination pea seeds. It was also has been shown that after the 

microbial treatment  occurs detoxification of dumps. The obtained data indicate  urgency of the 

problem and are suggest  ways to solve 

 

ɉɿɞɩɪɢєɦɫɬɜɚ ɝɿɪɧɢɱɨ ɜɢɞɨɛɭɜɧɨɝɨ ɤɨɦɩɥɟɤɫɭ є ɨɞɧɢɦɢ ɡ ɧɚɣɛɿɥɶɲ ɩɨɬɭɠɧɢɯ ɞɠɟɪɟɥ 
ɡɚɛɪɭɞɧɟɧɧɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɲɤɿɞɥɢɜɢɦɢ ɫɩɨɥɭɤɚɦɢ, ɡɨɤɪɟɦɚ ɜɚɠɤɢɦɢ 
ɦɟɬɚɥɚɦɢ. ɇɢɧɿ ɞɿɹ ɧɚ ɞɨɜɤɿɥɥɹ ɬɚɤɢɯ ɛɚɝɚɬɨɬɨɧɧɚɠɧɢɯ  ɩɪɨɦɢɫɥɨɜɢɯ  ɜɿɞɯɨɞɿɜ,  ɹɤ  ɜɿɞɯɨɞɢ 
ɜɭɝɥɟɡɛɚɝɚɱɟɧɧɹ ɦɚɥɨ ɜɢɜɱɟɧɚ. Ɋɹɞɨɦ ɞɨɫɥɿɞɧɢɤɿɜ ɜɫɬɚɧɨɜɥɟɧɚ ɧɟɝɚɬɢɜɧɚ ɛɿɨɥɨɝɿɱɧɚ ɞɿɹ 
ɜɿɞɜɚɥɿɜ ɰɟɧɬɪɚɥɶɧɨʀ ɡɛɚɝɚɱɭɜɚɥɶɧɨʀ ɮɚɛɪɢɤɢ (ɐɁɎ) Ʌɶɜɿɜɫɶɤɨ-ȼɨɥɢɧɫɶɤɨɝɨ ɜɭɝɿɥɶɧɨɝɨ 
ɛɚɫɟɣɧɭ (ɅȼȼȻ) ɧɚ ɩɪɨɪɨɳɭɜɚɧɧɹ ɧɚɫɿɧɧɹ ɜɢɳɢɯ ɪɨɫɥɢɧ - ɩɪɢɝɧɨɛɥɟɧɧɹ ʀɯ ɫɯɨɠɨɫɬɿ 
ɪɟєɫɬɪɭɜɚɥɢ  ɜ 20,0 - 60,0 % ɜɢɩɚɞɤɿɜ.  ȱɫɧɭɸɬɶ ɞɚɧɿ ɩɪɨ ɿɧɝɿɛɿɪɭɜɚɧɧɹ ɩɪɨɪɨɫɬɚɧɧɹ ɧɚɫɿɧɧɹ 
ɩɲɟɧɢɰɿ, ɤɚɥɟɧɞɭɥɢ, ɨɝɿɪɤɿɜ, ɤɭɤɭɪɭɞɡɢ, ɪɟɞɢɫɭ, ɪɚɩɫɭ ɜɨɞɧɢɦɢ ɫɬɨɤɚɦɢ ɡ ɜɿɞɜɚɥɿɜ ɐɈɎ 
ɅȼȼȻ, ɳɨ, ɧɚ ɞɭɦɤɭ ɚɜɬɨɪɿɜ, ɬɚɤ ɫɚɦɨ є ɧɚɫɥɿɞɤɨɦ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɜɿɞɜɚɥɿɜ. ɉɟɜɧɿɣ 
ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɧɟɝɚɬɢɜɧɨɝɨ ɛɿɨɥɨɝɿɱɧɨɝɨ ɟɮɟɤɬɭ ɧɚ ɫɯɨɠɿɫɬɶ ɧɚɫɿɧɧɹ ɪɨɫɥɢɧ ɚɜɬɨɪɚɦɢ  
ɜɢɹɜɥɟɧɨ ɧɟ ɛɭɥɨ - ɪɟєɫɬɪɭɜɚɥɢ ɹɤ  ɿɧɝɿɛɿɪɭɜɚɧɧɹ ɩɪɨɪɨɫɬɚɧɧɹ ɧɚɫɿɧɧɹ, ɬɚɤ ɿ ɧɟɡɧɚɱɧɭ 
ɫɬɢɦɭɥɸɸɱɭ ɞɿɸ  (Ȼɥɚɣɞɚ, 2008; Ȼɚɪɚɧɨɜ, 2008). ɉɟɪɫɩɟɤɬɢɜɧɢɦɢ ɦɟɬɨɞɚɦɢ ɜɬɨɪɢɧɧɨʀ 
ɩɟɪɟɪɨɛɤɢ ɬɚ ɡɧɟɲɤɨɞɠɟɧɧɹ ɬɟɯɧɨɝɟɧɧɢɯ ɜɿɞɯɨɞɿɜ ɜɭɝɥɟɡɛɚɝɚɱɟɧɧɹ є ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɯ ɬɟɯɧɨɥɨɝɿɣ  (Ȼɥɚɣɞɚ, 2012). 

Ɇɟɬɨɸ ɪɨɛɨɬɢ ɛɭɥɨ ɜɢɜɱɟɧɧɹ ɜɩɥɢɜɭ ɩɨɪɨɞɧɢɯ ɜɿɞɜɚɥɿɜ ɞɨ ɿ ɩɿɫɥɹ ɛɚɤɬɟɪɿɚɥɶɧɨɝɨ 
ɜɢɥɭɝɨɜɭɜɚɧɧɹ ɧɚ ɫɯɨɠɿɫɬɶ ɧɚɫɿɧɧɹ ɝɨɪɨɯɭ. 

Ɇɚɬɟɪіɚɥɢ ɬɚ ɦɟɬɨɞɢ ɞɨɫɥіɞɠɟɧɧɹ. Ɉɛ’єɤɬɚɦɢ ɥɚɛɨɪɚɬɨɪɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɢ ɱɨɪɧɿ 
ɧɟɩɟɪɟɝɨɪɿɥɿ ɩɨɪɨɞɧɿ ɜɿɞɜɚɥɿɜ ɜɭɝɿɥɶɧɢɯ ɲɚɯɬ ɐɁɎ ɅȼȼȻ ɞɨ ɿ ɩɿɫɥɹ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨʀ 
ɨɛɪɨɛɤɢ.  ȼ ɹɤɨɫɬɿ ɬɟɫɬ-ɨɛ’єɤɬɭ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɧɚɫɿɧɧɹ ɝɨɪɨɯɭ, ɳɨ ɚɤɬɢɜɧɨ ɚɤɭɦɭɥɸє 
ɜɚɠɤɢ ɦɟɬɚɥɢ, ɹɤɿ є ɩɪɿɨɪɢɬɟɬɧɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɫɤɥɚɞɭ ɩɨɪɨɞɧɢɯ ɜɿɞɜɚɥɿɜ. ɉɨɩɟɪɟɞɧɶɨ 
ɧɚɫɿɧɢɧ ɝɨɪɨɯɭ ɡɦɨɱɭɜɚɥɢ  ɭ 3,0 % ɪɨɡɱɢɧɿ ɩɟɪɟɤɢɫɭ ɜɨɞɧɸ ɞɥɹ ɡɧɟɡɚɪɚɠɭɜɚɧɧɹ ɿ 
ɩɨɩɟɪɟɞɠɟɧɧɹ ɩɨɹɜɢ ɰɜɿɥɟɜɢɯ ɝɪɢɛɿɜ. ɉɪɨɪɨɳɭɜɚɧɧɹ ɧɚɫɿɧɧɹ ɡɞɿɣɫɧɸɜɚɥɢ ɜ ɱɚɲɤɚɯ ɉɟɬɪɿ ɿɡ 
ɡɜɨɥɨɠɟɧɢɦ (15,0 ɦɥ ɞɢɫɬɢɥɶɨɜɚɧɨʀ ɜɨɞɢ) ɮɿɥɶɬɪɭɜɚɥɶɧɢɦ ɩɚɩɟɪɨɦ, ɧɚ ɹɤɢɣ ɩɨɦɿɳɚɥɢ 15,0 ɝ 
ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɜɿɞɜɚɥɿɜ ɿ 20 ɡɟɪɟɧ ɝɨɪɨɯɭ. Ʉɨɧɬɪɨɥɟɦ ɫɥɭɝɭɜɚɜ ɫɚɞɨɜɢɣ ʉɪɭɧɬ.   ȼɢɪɨɳɭɜɚɧɧɹ 
ɧɚɫɿɧɧɹ ɡɞɿɣɫɧɸɜɚɥɢ  ɜɩɪɨɞɨɜɠ 21 ɞɨɛɢ ɜ  ɱɚɲɤɚɯ ɉɟɬɪɿ; ɤɨɠɟɧ ɬɢɠɞɟɧɶ ɪɟєɫɬɪɭɜɚɥɢ 
ɤɿɥɶɤɿɫɬɶ ɡɟɪɟɧ, ɳɨ ɩɪɨɪɨɫɥɨ. ɉɨɤɚɡɧɢɤɨɦ ɮɿɬɨɬɨɤɫɢɱɧɨʀ ɞɿʀ ɫɥɭɝɭɜɚɥɨ ɡɧɢɠɟɧɧɹ  ɫɯɨɠɨɫɬɿ  
ɧɚɫɿɧɧɹ ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ  ɤɨɧɬɪɨɥɶɧɨɸ ɩɪɨɛɨɸ. Ʉɪɢɬɟɪɿєɦ ɮɿɬɨɬɨɤɫɢɱɧɨɝɨ  ɟɮɟɤɬɭ ɛɭɥɨ 
ɿɧɝɿɛɿɪɭɜɚɧɧɹ  ɩɨɤɚɡɧɢɤɿɜ, ɳɨ ɪɟєɫɬɪɭɜɚɥɢ, ɜ ɞɨɫɥɿɞɿ ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɤɨɧɬɪɨɥɟɦ ɧɚ %:≤  50,0 - 
ɮɿɬɨɟɮɟɤɬ ɜɢɪɚɠɟɧɢɣ ɧɟɝɚɬɢɜɧɢɣ; 35,0-50,0 % - ɮɿɬɨɟɮɟɤɬ ɫɟɪɟɞɧɿɣ ɧɟɝɚɬɢɜɧɢɣ; 25,0-35,0 % - 

ɮɿɬɨɟɮɟɤɬ ɫɥɚɛɤɢɣ ɧɟɝɚɬɢɜɧɢɣ; ≥25,0 - ɜɿɞɫɭɬɧɿɫɬɶ ɧɟɝɚɬɢɜɧɨɝɨ ɮɿɬɨɟɮɟɤɬɭ.  
Рɟɡɭɥɶɬɚɬɢ і ʀɯ ɨɛɝɨɜɨɪɟɧɧɹ. ɉɪɢ ɩɪɨɜɟɞɟɧɧɿ ɛɿɨɥɨɝɿɱɧɨɝɨ ɤɨɧɬɪɨɥɸ ɬɟɯɧɨɝɟɧɧɢɯ 

ɜɿɞɯɨɞɿɜ ɩɨɫɬɚє ɩɢɬɚɧɧɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɿɞɩɨɜɿɞɧɨɝɨ ɬɟɫɬ-ɨɛ’єɤɬɭ. Ɂɚ ɥɿɬɟɪɚɬɭɪɧɢɦɢ ɞɚɧɢɦɢ ɿ 
ɧɚɲɢɦɢ ɩɨɩɟɪɟɞɧɿɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ, ɡɚɫɥɭɝɨɜɭє  ɧɚ ɭɜɚɝɭ ɝɪɭɩɚ ɪɨɫɥɢɧɧɢɯ ɬɟɬ-ɨɛ’єɤɬɿɜ, 
ɡɨɤɪɟɦɚ, ɧɚɫɿɧɧɹ ɜɢɳɢɯ ɪɨɫɥɢɧ – ɩɲɟɧɢɰɹ, ɨɜɟɫ,  ɝɨɪɿɯ ɬɚ ɿɧɲ.  Ɏɿɬɨɬɟɫɬɢ ɡɞɚɬɧɿ  ɚɞɟɤɜɚɬɧɨ  
ɪɟɚɝɭɜɚɬɢ  ɧɚ  ɟɤɡɨɝɟɧɧɭ  ɯɿɦɿɱɧɭ  ɞɿɸ, ɿɧɮɨɪɦɚɬɢɜɧɿ, ɜɢɫɨɤɨ ɱɭɬɥɢɜɿ,  ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ  
ɫɬɚɛɿɥɶɧɿɫɬɸ  ɨɬɪɢɦɭɜɚɧɢɯ  ɪɟɡɭɥɶɬɚɬɿɜ. Ɋɟɡɭɥɶɬɚɬɢ ɨɰɿɧɤɢ ɜɩɥɢɜɭ ɩɨɪɨɞɧɢɯ ɜɿɞɜɚɥɿɜ ɧɚ 
ɩɪɨɪɨɫɬɚɧɧɹ ɧɚɫɿɧɧɹ ɝɨɪɨɯɭ ɩɪɢɜɟɞɟɧɿ ɧɚ ɪɢɫ. 1.  ȼ ɭɦɨɜɚɯ ɧɚɲɢɯ ɞɨɫɥɿɞɿɜ ɜɫɬɚɧɨɜɥɟɧɨ 



Biotechnology for agriculture and environmental protection  
   

 

 
September 07

th
 - 10th, 2016 

Odessa, Ukraine 
233 

ɜɢɪɚɠɟɧɢɣ ɧɟɝɚɬɢɜɧɢɣ ɜɩɥɢɜ ɩɨɪɨɞɧɢɯ ɜɿɞɜɚɥɿɜ ɞɨ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨʀ ɨɛɪɨɛɤɢ ɧɚ ɩɪɨɪɨɫɬɚɧɧɹ 
ɡɟɪɟɧ ɝɨɪɨɯɭ - ɜɩɪɨɞɨɜɠ ɭɫɶɨɝɨ ɬɟɪɦɿɧɭ ɟɤɫɩɟɪɢɦɟɧɬɭ - ɜɿɞ 1 ɞɨ 3 ɬɢɠɞɧɹ - ɪɟєɫɬɪɭɜɚɥɢ 
ɡɛɿɥɶɲɟɧɧɹ ɡɚɝɢɛɥɨɝɨ ɧɚɫɿɧɧɹ ɜɿɞ 57,2 % ɞɨ 85,2 %.  

 
 

Ɋɢɫ. 1 - ɋɯɨɠɿɫɬɶ (%) ɧɚɫɿɧɧɹ ɝɨɪɨɯɭ ɩɪɢ ɩɪɨɪɨɳɭɜɚɧɧɿ ɧɚ ɩɨɪɨɞɧɢɯ ɫɭɛɫɬɪɚɬɚɯ 

ɉɪɢɦɿɬɤɢ: 1 – ɩɿɫɨɤ, 2 – ɩɨɪɨɞɧɿ ɜɿɞɜɚɥɢ ɧɟɨɛɪɨɛɥɟɧɿ, 3 – ɩɨɪɨɞɧɿ ɜɿɞɜɚɥɢ ɩɿɫɥɹ 
ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨʀ ɨɛɪɨɛɤɢ 

ɉɪɢ ɩɪɨɪɨɳɭɜɚɧɧɹ ɡɟɪɟɧ ɝɨɪɨɯɭ ɧɚ ɫɭɛɫɬɪɚɬɚɯ ɩɿɫɥɹ ɦɿɤɪɨɛɧɨʀ ɨɛɪɨɛɤɢ, ɡɝɿɞɧɨ 
ɜɢɛɪɚɧɨɦɭ ɤɪɢɬɟɪɿɸ ɮɿɬɨɬɨɤɫɢɱɧɨʀ ɞɿʀ, ɜ ɩɟɪɲɢɣ ɬɢɠɞɟɧɶ ɩɪɢɝɧɿɱɟɧɧɹ ɩɪɨɪɨɫɬɚɧɧɹ ɧɚɫɿɧɧɹ 
ɧɟ ɫɩɨɫɬɟɪɿɝɚɥɢ – ɮɿɬɨɬɨɤɫɢɱɧɢɣ ɟɮɟɤɬ ɛɭɜ ɜɿɞɫɭɬɧɿɣ. ɑɟɪɟɡ 14 ɿ 21 ɞɨɛɭ ɫɩɨɫɬɟɪɿɝɚɥɢ ɬɚɤ 
ɡɜɚɧɿ ɜɿɞɞɚɥɟɧɿ ɧɚɫɥɿɞɤɢ – ɡɪɨɫɬɚɧɧɹ ɤɿɥɶɤɨɫɬɿ ɡɚɝɢɛɥɨɝɨ ɧɚɫɿɧɧɹ; ɧɟɝɚɬɢɜɧɢɣ ɮɿɬɨɟɮɟɤɬ 
ɦɨɠɧɚ ɪɨɡɰɿɧɢɬɢ ɹɤ ɫɥɚɛɤɢɣ ɬɚ ɫɟɪɟɞɧɿɣ.  

Ɉɬɠɟ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɧɚɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɜɫɬɚɧɨɜɥɟɧɚ ɬɨɤɫɢɱɧɚ ɞɿɹ ɩɨɪɨɞɧɢɯ 
ɜɿɞɜɚɥɿɜ ɐɁɎ ɅȼȼɍȻ ɬɚ ɩɨɤɚɡɚɧɨ, ɳɨ ɛɚɤɬɟɪɿɚɥɶɧɟ ɜɢɥɭɝɨɜɭɜɚɧɧɹ ɫɩɪɢɹє ɧɟ ɬɿɥɶɤɢ 
ɜɢɥɭɱɟɧɧɸ ɦɟɬɚɥɿɜ, ɚɥɟ ɣ ɞɟɬɨɤɫɢɤɚɰɿʀ ɦɿɧɟɪɚɥɶɧɨʀ ɫɢɪɨɜɢɧɢ ɬɟɯɧɨɝɟɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ. 
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1Ʌɶɜɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɝɪɚɪɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 
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КɍɅɖɌɍРɂ ɉРɈɆȱɀɇɈȽɈ ȼɂРɈɓɍȼȺɇɇə ȾɅə ɉɈɅȱɉɒȿɇɇə РɈȾɘɑɈɋɌȱ  
ҐРɍɇɌɍ ɁȺ ɍɆɈȼ ȻȱɈɅɈȽȱɁȺɐȱȲ ɁȿɆɅȿРɈȻɋɌȼȺ  

ɁȺɏȱȾɇɈȽɈ ɅȱɋɈɋɌȿɉɍ ɍКРȺȲɇɂ 
 

The role of intermediate green manure crops in conjunction with the destruction of straw 

"Vermystymom-D" in organic agriculture. 

 

Ƚɨɫɬɪɢɣ ɞɟɮɿɰɢɬ ɨɪɝɚɧɿɱɧɢɯ ɞɨɛɪɢɜ ɡɚ ɭɦɨɜ ɜɟɞɟɧɧɹ ɫɭɱɚɫɧɨɝɨ ɡɟɦɥɟɪɨɛɫɬɜɚ ɡɭɦɨɜɥɟɧɢɣ 
ɩɨɪɭɲɟɧɧɹɦ ɫɬɪɭɤɬɭɪɢ ɩɨɫɿɜɧɢɯ ɩɥɨɳ ɭ ɦɚɫɲɬɚɛɚɯ ɤɪɚʀɧɢ (ɩɪɚɤɬɢɱɧɨ ɧɟ ɜɢɪɨɳɭɸɬɶ 
ɛɚɝɚɬɨɪɿɱɧɿ ɛɨɛɨɜɿ ɬɚ ɡɥɚɤɨɜɨ-ɛɨɛɨɜɿ ɬɪɚɜɢ, ɨɞɧɨɪɿɱɧɿ ɫɭɦɿɲɤɢ ɬɚ ɿɧɲɿ ɤɨɪɦɨɜɿ ɤɭɥɶɬɭɪɢ), 
ɡɜɟɞɟɧɧɹɦ ɞɨ ɦɿɧɿɦɭɦɭ ɜɢɪɨɳɭɜɚɧɧɹ ȼɊɏ ɭ ɩɪɢɜɚɬɧɨɦɭ ɬɚ ɞɟɪɠɚɧɨɦɭ ɫɟɤɬɨɪɚɯ, ɿ ɹɤ 
ɧɚɫɥɿɞɨɤ, ɜɿɞɫɭɬɧɿɫɬɶ ɨɪɝɚɧɿɱɧɢɯ ɞɨɛɪɢɜ, ɛɟɡɞɚɪɧɟ ɿ ɛɟɡ ɧɚɤɚɡɧɟ ɫɩɚɥɸɜɚɧɧɹ ɜɬɨɪɢɧɧɨʀ 
ɩɪɨɞɭɤɰɿʀ ɪɨɫɥɢɧɧɢɰɬɜɚ ɧɚ ɩɨɥɹɯ (ɭ ɤɪɚɳɨɦɭ ɜɢɩɚɞɭ – ɬɸɤɭɜɚɧɧɹ ɬɚ ɫɩɚɥɸɜɚɧɧɹ ɭ ɤɨɬɥɚɯ), 
ɧɟɛɚɠɚɧɧɹ ɬɚ ɧɟɜɦɿɧɧɹ ɜɢɪɨɳɭɜɚɬɢ ɤɭɥɶɬɭɪɢ ɩɪɨɦɿɠɧɨɝɨ ɜɢɪɨɳɭɜɚɧɧɹ ɧɚ ɤɨɪɦ ɚɛɨ ɫɢɞɟɪɚɬ 
(ɭ ɩɨєɞɧɚɧɧɿ ɡ ɫɨɥɨɦɨɸ), ɧɢɳɿɜɧɟ ɜɢɫɧɚɠɭɜɚɧɧɹ ʉɪɭɧɬɿɜ ɭɧɚɫɥɿɞɨɤ ɜɢɪɨɳɭɜɚɧɧɹ ɧɚ 
ɦɿɧɟɪɚɥɶɧɨɦɭ ɮɨɧɿ ɭɩɪɨɞɨɜɠ ɤɿɥɶɤɨɯ ɪɨɤɿɜ ɩɨɫɩɿɥɶ ɤɭɥɶɬɭɪ (ɫɨɧɹɲɧɢɤ, ɪɿɩɚɤ, ɡɟɪɧɨɜɿ 
ɤɭɥɶɬɭɪɢ), ɹɤɿ ɞɥɹ ɮɨɪɦɭɜɚɧɧɹ ɜɪɨɠɚɸ ɛɟɡɩɨɜɨɪɨɬɧɨ „ɡɚɛɢɪɚɸɬɶ” ɡ ʉɪɭɧɬɭ ɩɨɠɢɜɧɿ 
ɪɟɱɨɜɢɧɢ ɩɪɢɪɨɞɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ. Ɂɚ ɞɚɧɢɦɢ Ⱦɟɪɠɚɜɧɨʀ ɫɥɭɠɛɢ ɫɬɚɬɢɫɬɢɤɢ ɍɤɪɚʀɧɢ, ɫɬɚɧɨɦ 
ɧɚ 1 ɱɟɪɜɧɹ 2016 ɪɨɤɭ ɩɨɝɨɥɿɜ'ɹ ɜɟɥɢɤɨʀ ɪɨɝɚɬɨʀ ɯɭɞɨɛɢ ɡɦɟɧɲɢɥɨɫɹ ɧɚ 2,8% ɩɨɪɿɜɧɹɧɨ ɡ 
ɚɧɚɥɨɝɿɱɧɨɸ ɞɚɬɨɸ ɦɢɧɭɥɨɝɨ ɪɨɤɭ (ɩɨɝɨɥɿɜ'ɹ ɤɨɪɿɜ ɡɦɟɧɲɢɥɨɫɹ ɧɚ 3,6% – ɞɨ 2 ɦɥɧ. 192,3 
ɬɢɫ., ɬɜɚɪɢɧ ɫɜɢɧɟɣ ɧɚ 2,7% – ɞɨ 7 ɦɥɧ. 400 ɬɢɫ., ɨɜɟɰɶ ɿ ɤɿɡ ɧɚ 3,4% – ɞɨ 1 ɦɥɧ. 717,9 ɬɢɫ., 
ɩɨɝɨɥɿɜ'ɹ ɩɬɢɰɿ ɧɚ 3,6%, ɫɤɥɚɜɲɢ 217 ɦɥɧ.  94,1 ɬɢɫ.  ɋɬɚɧɨɦ ɧɚ 1 ɱɟɪɜɧɹ 2015 ɪɨɤɭ ɩɨɝɨɥɿɜ'ɹ 
ɜɟɥɢɤɨʀ ɪɨɝɚɬɨʀ ɯɭɞɨɛɢ ɜ ɍɤɪɚʀɧɿ ɫɤɥɚɥɨ 4 ɦɥɧ. 429 ɬɢɫ. ɝɨɥɿɜ. Ⱦɥɹ ɩɨɪɿɜɧɹɧɧɹ, ɫɬɚɧɨɦ ɧɚ 1 
ɬɪɚɜɧɹ 2016 ɪɨɤɭ ɤɿɥɶɤɿɫɬɶ ɩɨɝɨɥɿɜ'ɹ ɫɤɥɚɥɨ 4 ɦɥɧ. 267,4 ɬɢɫɹɱ ɝɨɥɿɜ, ɳɨ ɧɚ 3,3% ɦɟɧɲɟ, ɧɿɠ 
ɡɚ ɚɧɚɥɨɝɿɱɧɢɣ ɦɿɫɹɰɶ 2015 ɪɨɤɭ. 

ɓɨɪɿɱɧɿ ɜɬɪɚɬɢ ɪɨɞɸɱɨɝɨ ɲɚɪɭ ʉɪɭɧɬɭ ɫɹɝɚɸɬɶ 600 ɦɥɧ.ɬ, ɡɨɤɪɟɦɚ ɝɭɦɭɫɭ ɞɨ 20 ɦɥɧ.ɬ. 
Ⱦɥɹ ʀɯ ɤɨɦɩɟɧɫɚɰɿʀ ɧɟɨɛɯɿɞɧɨ ɜɧɨɫɢɬɢ 300-350 ɦɥɧ.ɬ ɬɪɚɞɢɰɿɣɧɢɯ ɨɪɝɚɧɿɱɧɢɯ ɞɨɛɪɢɜ ɡɚ ɭɦɨɜ 
ɪɟɚɥɶɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɬɿɥɶɤɢ ɛɥɢɡɶɤɨ 30 ɦɥɧ.ɬ. Ⱦɥɹ ɩɪɨɫɬɨɝɨ ɜɿɞɬɜɨɪɟɧɧɹ ɪɨɞɸɱɨɫɬɿ ʉɪɭɧɬɿɜ 
ɧɟɨɛɯɿɞɧɨ ɳɨɪɿɱɧɨ ɜɧɨɫɢɬɢ ɨɪɝɚɧɿɱɧɢɯ ɞɨɛɪɢɜ ɛɥɢɡɶɤɨ 8-10 ɬ/ɝɚ ɩɨɫɿɜɧɨʀ ɩɥɨɳɿ.  

ȼ  ɍɤɪɚʀɧɿ  є  ɭɫɿ  ɩɟɪɟɞɭɦɨɜɢ  ɞɥɹ  ɜɢɪɨɛɧɢɰɬɜɚ ɟɤɨɥɨɝɿɱɧɨ ɱɢɫɬɨʀ ɩɪɨɞɭɤɰɿʀ –  ɫɩɪɢɹɬɥɢɜɿ  
ɩɪɢɪɨɞɧɨ-ɤɥɿɦɚɬɢɱɧɿ  ɭɦɨɜɢ,  ɪɨɞɸɱɿ  ʉɪɭɧɬɢ,  ɧɢɡɶɤɢɣ  ɪɿɜɟɧɶ  ɜɢɤɨɪɢɫɬɚɧɧɹ  ɦɿɧɟɪɚɥɶɧɢɯ  
ɞɨɛɪɢɜ  ɬɚ  ɡɚɫɨɛɿɜ  ɡɚɯɢɫɬɭ ɪɨɫɥɢɧ,  ɡɧɚɱɧɢɣ  ɪɢɧɨɤ  ɩɨɬɟɧɰɿɣɧɢɯ  ɫɩɨɠɢɜɚɱɿɜ,  ɚ  ɬɚɤɨɠ  
ɩɨɡɢɬɢɜɧɢɣ  ɞɨɫɜɿɞ  ɜɿɬɱɢɡɧɹɧɢɯ  ɬɨɜɚɪɨɜɢɪɨɛɧɢɤɿɜ.  

Ɋɨɡɜɢɬɤɨɦ ɨɪɝɚɧɿɱɧɨɝɨ ɪɭɯɭ ɜ ɍɤɪɚʀɧɿ  ɡɚɣɦɚɸɬɶɫɹ Ɏɟɞɟɪɚɰɿɹ ɨɪɝɚɧɿɱɧɨɝɨ ɪɭɯɭ ɍɤɪɚʀɧɢ, 
Ⱥɫɨɰɿɚɰɿɹ «ɑɢɫɬɚ Ɏɥɨɪɚ»,  Ɉɛ'єɞɧɚɧɧɹ «ɉɨɥɬɚɜɚ-ɨɪɝɚɧɿɤ»,  Ɇɿɠɧɚɪɨɞɧɚ  Ƚɪɨɦɚɞɫɶɤɚ  
Ⱥɫɨɰɿɚɰɿɹ  ɭɱɚɫɧɢɤɿɜ  ɛɿɨɜɢɪɨɛɧɢɰɬɜɚ «ȻȱɈɅɚɧ  ɍɤɪɚʀɧɚ»,  Ʉɥɭɛ  ɨɪɝɚɧɿɱɧɨɝɨ  ɡɟɦɥɟɪɨɛɫɬɜɚ,  
ɋɩɿɥɤɚ  ɭɱɚɫɧɢɤɿɜ  ɨɪɝɚɧɿɱɧɨɝɨ  ɚɝɪɨɜɢɪɨɛɧɢɰɬɜɚ «ɇɚɬɭɪɩɪɨɞɭɤɬ»  ɬɚ  ɛɚɝɚɬɨ  ɿɧɲɢɯ  
ɨɪɝɚɧɿɡɚɰɿɣ.  Ɉɞɧɚɤ,  ɨɪɝɚɧɿɱɧɟ  ɜɢɪɨɛɧɢɰɬɜɨ  ɜ  ɍɤɪɚʀɧɿ  ɪɨɡɜɢɜɚєɬɶɫɹ ɩɨɜɿɥɶɧɨ ɿɡ-ɡɚ ɧɢɡɤɢ 
ɨɛ’єɤɬɢɜɧɢɯ ɿ ɫɭɛ’єɤɬɢɜɧɢɯ ɩɪɢɱɢɧ. 

ȼɚɠɥɢɜɢɦ ɪɟɡɟɪɜɨɦ ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɰɿєʀ ɩɪɨɛɥɟɦɢ – ɜɢɪɨɳɭɜɚɧɧɹ ɤɭɥɶɬɭɪ ɩɪɨɦɿɠɧɨɝɨ 
ɜɢɪɨɳɭɜɚɧɧɹ ɹɤ ɭ ɱɢɫɬɨɦɭ ɜɢɝɥɹɞɿ, ɬɚɤ ɿ ɫɭɦɿɫɧɨ (ɳɨ ɜɤɪɚɣ ɧɟɨɛɯɿɞɧɨ ɧɚ ɫɭɱɚɫɧɨɦɭ ɟɬɚɩɿ) ɡ 
ɫɨɥɨɦɨɸ ɪɿɡɧɢɯ ɤɭɥɶɬɭɪ. ȼ ɨɫɬɚɧɧɿ ɪɨɤɢ ɭ ɪɿɡɧɢɯ ɤɪɚʀɧɚɯ ɫɜɿɬɭ ɬɚ ɜ ɍɤɪɚʀɧɿ ɲɢɪɨɤɨ 
ɜɩɪɨɜɚɞɠɭɸɬɶ ɬɟɯɧɨɥɨɝɿʀ ɩɪɢɲɜɢɞɲɟɧɨʀ ɞɟɫɬɪɭɤɰɿʀ ɫɨɥɨɦɢ ɿ ɪɨɫɥɢɧɧɢɯ ɪɟɲɬɨɤ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɛɿɨɞɟɫɬɪɭɤɬɨɪɿɜ. ɇɚ ɪɢɧɤɭ ɍɤɪɚʀɧɢ ɡ’ɹɜɢɥɨɫɹ ɛɚɝɚɬɨ ɞɟɫɬɪɭɤɬɨɪɿɜ ɡ ɪɿɡɧɨɸ 
ɟɮɟɤɬɢɜɧɿɫɬɸ ɪɨɡɤɥɚɞɚɧɧɹ ɪɨɫɥɢɧɧɢɯ ɪɟɲɬɨɤ: ɹɤ ɮɟɪɦɟɧɬɚɬɢɜɧɿ ɩɪɟɩɚɪɚɬɢ ɯɿɦɿɱɧɨɝɨ 
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ɪɨɡɤɥɚɞɚɧɧɹ ɰɟɥɸɥɨɡɢ ɤɨɪɨɬɤɨɱɚɫɧɨʀ ɞɿʀ, ɬɚɤ ɿ ɛɿɨɥɨɝɿɱɧɿ ɩɪɟɩɚɪɚɬɢ ɧɚ ɨɫɧɨɜɿ ɠɢɜɢɯ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɿ ɩɪɨɞɭɤɬɿɜ ʀɯ ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ, ɝɨɪɦɨɧɿɜ, ɮɟɪɦɟɧɬɿɜ. ɉɪɢɪɨɞɧɢɣ ɩɪɨɰɟɫ 
ɪɨɡɤɥɚɞɚɧɧɹ ɤɥɿɬɤɨɜɢɧɢ ɠɢɜɢɦɢ ɨɪɝɚɧɿɡɦɚɦɢ ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɡɛɿɥɶɲɟɧɧɹɦ ɱɢɫɟɥɶɧɨɫɬɿ 
ɤɨɪɢɫɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɭ ʉɪɭɧɬɿ, ɚɤɬɢɜɿɡɚɰɿєɸ ʀɯ ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ ɿ ɩɪɢɞɭɲɟɧɧɹɦ 
ɩɚɬɨɝɟɧɧɨʀ ɦɿɤɪɨɮɥɨɪɢ. ɉɨɪɹɞ ɡ ɩɨɥɿɩɲɟɧɧɹɦ ɪɨɞɸɱɨɫɬɿ ʉɪɭɧɬɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɿ ɣɨɝɨ 
ɨɡɞɨɪɨɜɥɟɧɧɹ.  

ɍɩɪɨɞɨɜɠ 1985-2005 ɪɪ. Д1Ж ɬɚ 2012-2015 ɪɨɤɿɜ ɜɢɤɨɧɚɧɨ ɤɨɦɩɥɟɤɫɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɡ 
ɜɢɜɱɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɫɭɦɿɫɧɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɢɞɟɪɚɬɭ ɭ ɩɪɨɦɿɠɧɢɯ ɩɨɫɿɜɚɯ ɿ ɞɟɫɬɪɭɤɰɿʀ 
ɫɨɥɨɦɢ ɬɚ ɪɨɫɥɢɧɧɢɯ ɪɟɲɬɨɤ ɞɟɫɬɪɭɤɬɨɪɨɦ „ȼɟɪɦɢɫɬɢɦ-Ⱦ” ɭ ɉɎ „Ȼɨɝɞɚɧ ɿ Ʉ”

 ɋɧɹɬɢɧɫɶɤɨɝɨ  
ɪɚɣɨɧɭ ȱɜɚɧɨ-Ɏɪɚɧɤɿɜɫɶɤɨʀ ɨɛɥɚɫɬɿ, ɞɟ ɩɿɞɬɜɟɪɞɠɟɧɨ ɜɢɫɨɤɭ ʀɯ ɟɮɟɤɬɢɜɧɿɫɬɶ  Д2-4].  

Ɋɟɚɥɿɡɚɰɿɹ ɋɬɪɚɬɟɝɿʀ ɪɨɡɜɢɬɤɭ ɚɝɪɚɪɧɨɝɨ ɫɟɤɬɨɪɭ ɟɤɨɧɨɦɿɤɢ ɍɤɪɚʀɧɢ ɧɚ ɩɟɪɿɨɞ ɞɨ 2020 
ɪɨɤɭ ɩɨɜɢɧɧɚ ɡɚɛɟɡɩɟɱɢɬɢ ɡɪɨɫɬɚɧɧɹ ɱɚɫɬɤɢ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɭɝɿɞɶ, ɳɨ ɫɟɪɬɢɮɿɤɨɜɚɧɿ 
ɞɨ ɨɪɝɚɧɿɱɧɢɯ ɫɬɚɧɞɚɪɬɿɜ – ɞɨ 5%, ɡɛɿɥɶɲɟɧɧɹ ɭ 3 ɪɚɡɢ ɤɿɥɶɤɨɫɬɿ ɫɿɥɶɝɨɫɩɩɿɞɩɪɢєɦɫɬɜ, ɳɨ 
ɩɪɨɞɭɤɭɸɬɶ ɨɪɝɚɧɿɱɧɭ ɩɪɨɞɭɤɰɿɸ ɬɚ ɡɪɨɫɬɚɧɧɹ ɱɚɫɬɤɢ ɨɪɝɚɧɿɱɧɨʀ ɩɪɨɞɭɤɰɿʀ ɞɨ 3%, ɳɨ 
ɜɿɞɩɨɜɿɞɚє ɫɬɚɬɢɫɬɢɱɧɢɦ ɩɨɤɚɡɧɢɤɚɦ  ɨɫɧɨɜɧɢɯ єɜɪɨɩɟɣɫɶɤɢɯ ɤɪɚʀɧ, ɹɤɿ ɪɨɡɜɢɜɚɸɬɶ ɰɟɣ 
ɧɚɩɪɹɦ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ. 

ɉɪɨɛɥɟɦɚ ɨɪɝɚɧɿɱɧɨɝɨ ɡɟɦɥɟɪɨɛɫɬɜɚ ɹɤ ɚɥɶɬɟɪɧɚɬɢɜɚ ɬɪɚɞɢɰɿɣɧɨɝɨ ɚɝɪɚɪɧɨɝɨ 
ɜɢɪɨɛɧɢɰɬɜɚ ɧɟ ɧɨɜɚ. Ɂ 1982 ɪ ɿɫɧɭє Ɇɿɠɧɚɪɨɞɧɚ ɮɟɞɟɪɚɰɿɹ ɫɩɿɥɨɤ ɡɟɦɥɟɪɨɛɫɬɜɚ. ɋɩɨɱɚɬɤɭ 
ɞɨ ɧɟʀ ɜɯɨɞɢɥɢ ɩɟɪɟɜɚɠɧɨ ɜɱɟɧɿ-ɚɝɪɚɪɿʀ, ɹɤɿ ɫɜɨєɱɚɫɧɨ ɜɢɡɧɚɱɢɥɢ, ɳɨ ɪɨɡɜɢɬɨɤ ɬɪɚɞɢɰɿɣɧɨɝɨ 
ɡɟɦɥɟɪɨɛɫɬɜɚ ɣɞɟ ɭ ɧɟɩɪɚɜɢɥɶɧɨɦɭ ɧɚɩɪɹɦɿ. ȼ ȱɎɈȺɆ ɧɚ ɞɚɧɢɣ ɱɚɫ ɧɚɥɿɱɭєɬɶɫɹ ɛɥɢɡɶɤɨ 300 
ɨɪɝɚɧɿɡɚɰɿɣ ɿ ɨɛ'єɞɧɚɧɶ ɭ ɛɿɥɶɲ, ɧɿɠ 100 ɤɪɚʀɧɚɯ ɫɜɿɬɭ.  

Ɋɚɡɨɦ ɡ ɬɢɦ ɍɤɪɚʀɧɚ ɜɠɟ ɜɫɬɢɝɥɚ ɡɚɹɜɢɬɢ ɩɪɨ ɫɟɛɟ ɧɚ ɦɿɠɧɚɪɨɞɧɨɦɭ ɪɢɧɤɭ ɟɤɨɥɨɝɿɱɧɨ 
ɛɟɡɩɟɱɧɢɯ ɩɪɨɞɭɤɬɿɜ ɹɤ ɟɤɫɩɨɪɬɟɪɚ: ɜ ɪɟɣɬɢɧɝɭ 100 ɤɪɚʀɧ-ɜɢɪɨɛɧɢɤɿɜ ɜɨɧɚ ɡɚɣɦɚє 16-ɟ ɦɿɫɰɟ 
ɡɚ ɩɥɨɳɟɸ, ɡɚɣɧɹɬɨɸ ɜɢɪɨɳɭɜɚɧɧɹɦ ɟɤɨɥɨɝɿɱɧɨ ɛɟɡɩɟɱɧɨʀ ɩɪɨɞɭɤɰɿʀ.  

ɇɚ ɩɨɱɚɬɨɤ 2016 ɪɨɤɭ ɜ ɍɤɪɚʀɧɿ ɫɟɪɬɢɮɿɤɨɜɚɧɟ 410 ɬɢɫ. ɝɚ, ɹɤ ɟɤɨɥɨɝɿɱɧɨ ɛɟɡɩɟɱɧɢɯ 

ɡɟɦɟɥɶ. Ɋɟɧɬɚɛɟɥɶɧɿɫɬɶ ɟɤɨɥɨɝɿɱɧɨ ɛɟɡɩɟɱɧɨʀ ɩɪɨɞɭɤɰɿʀ, ɜɢɪɨɛɥɟɧɨʀ ɜ ɍɤɪɚʀɧɿ ɡɚ ɩɨɫɬɚɜɨɤ ɞɨ 
ɤɪɚʀɧ  Єɋ, ɫɬɚɧɨɜɢɬɶ 200-250%. ɋɟɪɟɞ ɜɟɥɢɤɢɯ ɚɝɪɨɩɿɞɩɪɢєɦɫɬɜ ɡ ɨɪɝɚɧɿɱɧɨɝɨ ɡɟɦɥɟɪɨɛɫɬɜɚ 
ɩɨɩɟɪɟɞɭ ɉɉ „Ⱥɝɪɨɟɤɨɥɨɝɿɹ” ɉɨɥɬɚɜɫɶɤɨʀ ɬɚ ɉɉ  „Ƚɚɥɟɤɫ-Ⱥɝɪɨ” ɀɢɬɨɦɢɪɫɶɤɨʀ ɨɛɥɚɫɬɟɣ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɟɫɬɪɭɤɬɨɪɚ "ȼɟɪɦɢɫɬɢɦ-Ⱦ" ɞɥɹ ɞɟɫɬɪɭɤɰɿʀ ɫɨɥɨɦɢ ɫɭɦɿɫɧɨ ɡ 
ɩɨɫɿɜɨɦ ɩɪɨɦɿɠɧɢɯ ɤɭɥɶɬɭɪ ɭ ɫɭɱɚɫɧɢɯ ɛɿɨɥɨɝɿɡɨɜɚɧɢɯ ɬɟɯɧɨɥɨɝɿɹɯ ɡɚɛɟɡɩɟɱɭє ɩɪɢɪɿɫɬ 
ɜɪɨɠɚɣɧɨɫɬɿ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶɬɭɪ, ɜɢɫɨɤɭ ɹɤɿɫɬɶ ɡɞɟɲɟɜɥɟɧɨʀ ɩɪɨɞɭɤɰɿʀ, 
ɭɦɨɠɥɢɜɥɸє ɡɦɟɧɲɟɧɧɹ ɜɢɬɪɚɬ ɧɚ ɩɪɢɞɛɚɧɧɹ ɩɟɫɬɢɰɢɞɿɜ, ɦɿɧɟɪɚɥɶɧɢɯ ɞɨɛɪɢɜ ɬɚ 
ɩɨɫɥɚɛɥɟɧɧɹ ɧɟɝɚɬɢɜɧɨɝɨ ɜɩɥɢɜɭ ɧɚ ɧɚɜɤɨɥɢɲɧє ɩɪɢɪɨɞɧɟ ɫɟɪɟɞɨɜɢɳɟ. Ȼɿɨɥɨɝɿɡɚɰɿɹ 
ɡɟɦɥɟɪɨɛɫɬɜɚ є ɧɟɡɚɩɟɪɟɱɧɨɸ ɚɥɶɬɟɪɧɚɬɢɜɨɸ ɬɚ ɝɿɞɧɢɦ ɤɨɧɤɭɪɟɧɬɨɦ ɦɿɧɟɪɚɥɶɧɢɦ ɞɨɛɪɢɜɚɦ ɿ 
ɚɝɪɨɯɿɦɿɤɚɬɚɦ ɜ ɍɤɪɚʀɧɿ ɬɚ ɡɚ ʀʀ ɦɟɠɚɦɢ. 
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əɪɟɦɤɟɜɢɱ Ɉ.ɋ., Ɂɚɹɪɧɸɤ ɇ.Ʌ., ɑɟɪɜɟɰɨɜɚ ȼ.Ƚ., ɒɜɟɞ Ɉ.ȼ., Кɥɚɩ ə.Ⱥ., ɇɨɜіɤɨɜ ȼ.ɉ. 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 

 

ȼɉɅɂȼ ɎȱɁɂɑɇɂɏ ɉɈɅȱȼ ɇȺ КɍɅɖɌɍРɍ SACCHAROMYCES  

CEREVISIAE əК ɆȿɌɈȾ ɉɈКРȺɓȿɇɇə ɁȻРɈȾɀȿɇɇə 
 

The influence of the electromagnetic field frequency of 51 MHz and a constant magnetic field 

strength of 750 kA/m on S. cerevisiae to identify promising application of these fields to increase 

the yield of ethanol were studied. It was shown the stimulated effect by studied fields on the grouse  

and the metabolism of yeast S. cerevisiae. 

 

ɋɢɬɭɚɰɿɹ, ɹɤɚ ɫɤɥɚɥɚɫɹ ɜ ɍɤɪɚʀɧɿ ɿɡ ɡɚɛɟɡɩɟɱɟɧɧɹɦ ʀʀ ɟɤɨɧɨɦɿɤɢ ɞɨɫɬɚɬɧɿɦɢ ɨɛɫɹɝɚɦɢ 
ɟɧɟɪɝɨɧɨɫɿʀɜ ɜɥɚɫɧɨɝɨ ɜɢɞɨɛɭɬɤɭ, ɝɨɫɬɪɨ ɫɬɚɜɢɬɶ ɩɪɨɛɥɟɦɭ ɩɨɲɭɤɭ ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ ɜɢɞɿɜ 
ɩɚɥɢɜɚ. Ɂ ɩɪɨɛɥɟɦɚɦɢ ɫɭɱɚɫɧɨʀ ɟɧɟɪɝɟɬɢɤɢ ɬɿɫɧɨ ɩɨɜ’ɹɡɚɧɿ ɩɪɨɛɥɟɦɢ ɟɤɨɥɨɝɿɱɧɿ: ɧɟɨɛɯɿɞɧɿɫɬɶ 
ɪɨɡɪɨɛɢɬɢ ɧɚɭɤɨɜɿ ɦɟɬɨɞɢ ɿ ɬɟɯɧɨɥɨɝɿʀ ɨɞɟɪɠɚɧɧɹ ɟɧɟɪɝɿʀ ɨɞɧɨɱɚɫɧɨ ɡ ɜɢɪɿɲɟɧɧɹɦ ɩɢɬɚɧɶ 
ɳɨɞɨ ɡɚɯɢɫɬɭ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɜɿɞ ɡɚɛɪɭɞɧɟɧɶ. Ɉɞɧɢɦ ɿɡ ɦɟɬɨɞɿɜ ɛɿɨɥɨɝɿɱɧɨʀ 
ɤɨɧɜɟɪɫɿʀ є ɚɥɤɨɝɨɥɶɧɟ ɛɪɨɞɿɧɧɹ ɡ ɨɞɟɪɠɚɧɧɹɦ ɟɬɚɧɨɥɭ. ȱɧɧɨɜɚɰɿɣɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɜɢɪɨɛɧɢɰɬɜɚ ɛɿɨɟɬɚɧɨɥɭ ɞɚɜɧɨ ɩɪɢɜɟɪɬɚє ɭɜɚɝɭ ɜɿɬɱɢɡɧɹɧɢɯ ɬɚ ɿɧɨɡɟɦɧɢɯ ɧɚɭɤɨɜɰɿɜ, ɛɿɥɶɲ 
ɬɨɝɨ, ɩɿɞɬɪɢɦɤɚ ɪɨɡɜɢɬɤɭ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɨʀ ɛɚɡɢ ɜɢɪɨɛɧɢɰɬɜɚ ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ ɜɢɞɿɜ ɩɚɥɢɜɚ 
ɬɚ ɩɪɨɩɚɝɚɧɞɚ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɢɯ ɞɨɫɹɝɧɟɧɶ ɭ ɰɿɣ ɫɮɟɪɿ ɩɟɪɟɞɛɚɱɟɧɿ ɡɚɤɨɧɨɞɚɜɫɬɜɨɦ ɍɤɪɚʀɧɢ. 
Ʉɨɧɰɟɩɰɿɹ ɜɢɪɨɛɧɢɰɬɜɚ ɛɿɨɟɬɚɧɨɥɭ ɜɤɥɸɱɚє ɤɿɥɶɤɚ ɧɚɩɪɹɦɿɜ, ɫɟɪɟɞ ɹɤɢɯ ɩɪɿɨɪɢɬɟɬɧɢɦɢ є 
ɩɨɲɭɤ  ɧɨɜɢɯ ɩɪɨɞɭɰɟɧɬɿɜ, ɞɠɟɪɟɥ ɩɨɧɨɜɥɸɜɚɥɶɧɨʀ ɛɿɨɦɚɫɢ ɬɚ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɦɟɬɨɞɿɜ. 

Ⱦɥɹ ɡɛɿɥɶɲɟɧɧɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɡɚɫɬɨɫɨɜɭɸɬɶ ɪɿɡɧɿ ɦɟɬɨɞɢ ɫɬɢɦɭɥɹɰɿʀ ɪɨɫɬɭ ɬɚ 
ɩɪɢɫɤɨɪɟɧɧɹ ɦɟɬɚɛɨɥɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɭ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. Ɉɛɪɨɛɤɭ ɛɿɨɥɨɝɿɱɧɢɯ ɫɢɫɬɟɦ 
ɮɿɡɢɱɧɢɦɢ ɩɨɥɹɦɢ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɛɚɝɚɬɶɨɯ ɛɿɨɬɟɯɧɨɥɨɝɿɣ. 
ɑɢɫɥɟɧɧɢɦɢ ɛɿɨɥɨɝɿɱɧɢɦɢ ɞɨɫɥɿɞɠɟɧɧɹɦɢ ɩɨɤɚɡɚɧɨ, ɳɨ ɨɪɝɚɧɿɡɦɢ ɪɿɡɧɢɯ ɜɢɞɿɜ – ɜɿɞ 
ɨɞɧɨɤɥɿɬɢɧɧɢɯ ɞɨ ɥɸɞɢɧɢ – ɱɭɬɥɢɜɿ ɞɨ ɩɨɫɬɿɣɧɨɝɨ ɦɚɝɧɿɬɧɨɝɨ ɩɨɥɹ (ɉɆɉ) ɿ 
ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɨɝɨ ɩɨɥɹ (ȿɆɉ) ɪɿɡɧɢɯ ɱɚɫɬɨɬ Д1Ж. ɇɚ ɫɶɨɝɨɞɧɿ ɡɿɛɪɚɧɨ ɛɚɝɚɬɨ ɞɚɧɢɯ, ɹɤɿ 
ɞɟɦɨɧɫɬɪɭɸɬɶ ɫɬɢɦɭɥɸɸɱɭ, ɿɧɝɿɛɭɸɱɭ ɚɛɨ  ɪɭɣɧɿɜɧɭ ɞɿɸ ɩɨɥɿɜ ɧɚ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɿ ɨɛ’єɤɬɢ, 
ʀɯɧɿɣ ɜɩɥɢɜ ɡɚɥɟɠɢɬɶ ɜɿɞ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɬɚ ɱɚɫɬɨɬɧɨɝɨ ɞɿɚɩɚɡɨɧɭ ɜɢɩɪɨɦɿɧɸɜɚɧɶ. Ɍɨɧɤɿ 
ɦɟɯɚɧɿɡɦɢ ɰɿєʀ ɞɿʀ ɡ’ɹɫɨɜɚɧɿ ɧɟɞɨɫɬɚɬɧɶɨ, ɩɪɨɬɟ, ɡɚ ɞɭɦɤɨɸ ɧɚɭɤɨɜɰɿɜ, ɜɨɧɢ ɡɭɦɨɜɥɟɧɿ 
ɜɩɥɢɜɨɦ ɧɚ ɦɨɥɟɤɭɥɢ ɜɨɞɢ, ɪɨɡɱɢɧɟɧɿ ɜ ɧɿɣ ɪɟɱɨɜɢɧɢ ɬɚ ɫɬɚɧ ɤɥɿɬɢɧɧɢɯ ɦɟɦɛɪɚɧ. Ʉɭɥɶɬɭɪɚ 
ɞɪɿɠɞɠɿɜ Saccharomyces cerevisiae ɡɝɿɞɧɨ ɡ ɞɚɧɢɦɢ, ɧɚɜɟɞɟɧɢɦɢ ɭ ɧɚɭɤɨɜɢɯ ɩɭɛɥɿɤɚɰɿɹɯ, є 

ɞɨɫɬɨɜɿɪɧɨ ɫɩɪɢɣɧɹɬɥɢɜɨɸ ɞɨ ɞɿʀ ȿɆɉ ɬɚ ɉɆɉ. ɋɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ є ɞɚɧɿ ɳɨɞɨ ɜɿɞɫɭɬɧɨɫɬɿ 
ɦɭɬɚɝɟɧɧɢɯ ɟɮɟɤɬɿɜ ɞɿʀ ȿɆɉ ɦɿɤɪɨɯɜɢɥɶɨɜɨɝɨ ɞɿɚɩɚɡɨɧɭ (900 ɆȽɰ) ɧɚ S. cerevisiae, ȿɆɉ ɜ 
ɞɿɚɩɚɡɨɧɿ ɱɚɫɬɨɬ 50-55 ȽȽɰ ɩɪɨɹɜɥɹɸɬɶ ɫɬɢɦɭɥɸɸɱɭ ɞɿɸ ɿ ɩɨɤɪɚɳɭɸɬɶ ɩɨɤɚɡɧɢɤɢ 
ɡɛɪɨɞɠɟɧɧɹ ɜ ɬɟɯɧɨɥɨɝɿʀ ɜɢɪɨɛɧɢɰɬɜɚ ɟɬɚɧɨɥɭ Д2Ж. Ɉɫɧɨɜɧɭ ɭɜɚɝɭ ɧɚɭɤɨɜɰɿɜ ɩɪɢɞɿɥɟɧɨ 
ɞɨɫɥɿɞɠɟɧɧɹɦ ɜɩɥɢɜɿɜ ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɢɯ ɯɜɢɥɶ ɦɿɥɿɦɟɬɪɨɜɨɝɨ ɞɿɚɩɚɡɨɧɭ (ɱɚɫɬɨɬ 50-100ȽȽɰ), 
ɯɨɱɚ ɩɨɤɚɡɚɧɨ, ɳɨ ɡ ɧɟɜɿɞɨɦɢɯ ɩɪɢɱɢɧ ɞɨɫɢɬɶ ɱɚɫɬɨ ɫɥɚɛɤɿ ɩɨɥɹ (ɡ ɱɚɫɬɨɬɚɦɢ ɞɨ 500 Ƚɰ) є 
ɟɮɟɤɬɢɜɧɿɲɢɦɢ Д3, 4Ж. 

Ɇɟɬɨɸ ɰɶɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ є ɜɢɜɱɟɧɧɹ ɜɩɥɢɜɭ ȿɆɉ ɱɚɫɬɨɬɨɸ 51 ɆȽɰ ɬɚ ɉɆɉ 
ɧɚɩɪɭɠɟɧɿɫɬɸ 750 ɤȺ/ɦ ɧɚ ɤɭɥɶɬɭɪɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɡɨɤɪɟɦɚ, ɧɚ S. cerevisiae ɬɚ ɜɢɡɧɚɱɟɧɧɹ 
ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɰɢɯ ɩɨɥɿɜ ɞɥɹ ɡɛɿɥɶɲɟɧɧɹ ɜɢɯɨɞɭ ɛɿɨɟɬɚɧɨɥɭ. 

Ɉɛ’єɤɬɚɦɢ ɞɨɫɥɿɞɠɟɧɧɹ ɤɪɿɦ S. cerevisiae, ɛɭɥɢ ɬɚɤɨɠ ɛɚɤɬɟɪɿʀ ȿ. МoХТ ɬɚ St. aureus ɿ 
ɞɪɿɠɞɠɨɩɨɞɿɛɧɿ ɝɪɢɛɢ ɋɚnНТНК tОnuТs. ɍ ɞɨɫɥɿɞɚɯ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɞɜɚ ɬɢɩɢ ɦɚɝɧɿɬɧɢɯ ɩɨɥɿɜ 
ȿɆɉ ɱɚɫɬɨɬɨɸ 51 ɆȽɰ ɬɚ ɉɆɉ ɧɚɩɪɭɠɟɧɿɫɬɸ 750 ɤȺ/ɦ. əɤ ɩɨɠɢɜɧɿ ɫɟɪɟɞɨɜɢɳɚ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ ɦ’ɹɫɨɩɟɩɬɨɧɧɢɣ ɛɭɥɶɨɧ - ɞɥɹ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɛɚɤɬɟɪɿɣ, ɚ ɬɚɤɨɠ ɩɢɜɧɟ ɬɚ 
ɦɟɥɹɫɧɟ ɫɭɫɥɨ ɞɥɹ ɞɪɿɠɞɠɿɜ, ɤɨɬɪɿ ɛɭɥɢ ɫɬɟɪɢɥɿɡɨɜɚɧɿ  ɚɜɬɨɤɥɚɜɭɜɚɧɧɹɦ ɭ ɩɪɨɛɿɪɤɚɯ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɿ 121 °C ɿ ɬɢɫɤɭ 1,2 ɚɬɦ. ɜɩɪɨɞɨɜɠ 30-40 ɯɜ. Ɋɨɡɜɨɞɢɥɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɭ 
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ɫɬɟɪɢɥɶɧɿɣ ɜɨɞɨɩɪɨɜɿɞɧɿɣ ɜɨɞɿ ɞɨ 
ɤɨɧɰɟɧɬɪɚɰɿʀ 106

 ɄɍɈ/ɦɥ ɡɚ ɬɟɫɬɨɦ 
ɦɭɬɧɨɫɬɿ. Ƚɨɬɨɜɭ ɫɭɫɩɟɧɡɿɸ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ (ɩɨ 0,5 ɦɥ) ɞɨɞɚɜɚɥɢ ɞɨ 
4,5 ɦɥ ɫɟɪɟɞɨɜɢɳɚ ɬɚ ɨɩɪɨɦɿɧɸɜɚɥɢ. 
ɉɚɪɚɥɟɥɶɧɨ ɩɪɨɜɨɞɢɥɢ ɤɨɧɬɪɨɥɶɧɢɣ 
ɞɨɫɥɿɞ. ɉɟɪɟɞ ɨɩɪɨɦɿɧɟɧɧɹɦ ɩɪɨɜɨɞɢɥɢ 
ɩɨɱɚɬɤɨɜɿ ɡɚɦɿɪɢ ɞɨɫɥɿɞɧɢɯ ɡɪɚɡɤɿɜ ɬɚ 
ɤɨɧɬɪɨɥɸ ɧɚ ɩɪɨɩɭɫɤɚɧɧɹ ɫɜɿɬɥɚ ɜ 
ɩɨɪɿɜɧɹɧɧɿ ɡ ɫɟɪɟɞɨɜɢɳɟɦ, 
ɜɢɦɿɪɸɜɚɧɧɹ ɩɪɨɜɨɞɢɥɢ ɧɚ 
ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɿ ɅɆɎ-72 Ɇ. 

Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɩɨɤɚɡɚɥɢ, ɳɨ 
ɛɚɤɬɟɪɿʀ ɿ ɝɪɢɛɢ ɩɨ-ɪɿɡɧɨɦɭ ɪɟɚɝɭɸɬɶ ɧɚ 
ɞɿɸ ȿɆɉ ɱɚɫɬɨɬɨɸ 51 ɆȽɰ ɬɚ ɉɆɉ 
ɧɚɩɪɭɠɟɧɿɫɬɸ 750 ɤȺ/ɦ, ɳɨ, ɜɨɱɟɜɢɞɶ, ɡɭɦɨɜɥɟɧɨ ɨɫɨɛɥɢɜɨɫɬɹɦɢ ʀɯ ɛɭɞɨɜɢ, ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ 
ɬɚ ɦɟɬɚɛɨɥɿɡɦɭ. ɇɚ ɛɚɤɬɟɪɿʀ ȿɆɉ ɬɚ ɉɆɉ ɦɚɸɬɶ ɬɢɦɱɚɫɨɜɨ ɩɪɢɝɧɿɱɭɸɱɢɣ ɜɩɥɢɜ, ɳɨ 
ɩɨɹɜɥɹɜɫɹ ɬɿɥɶɤɢ ɭ ɩɟɪɲɭ ɞɨɛɭ ɩɿɫɥɹ ɨɩɪɨɦɿɧɟɧɧɹ. Ⱦɪɿɠɞɠɿ ɜɢɹɜɢɥɢɫɶ ɛɿɥɶɲ ɱɭɬɥɢɜɢɦɢ ɞɨ 
ɞɿʀ ɰɢɯ ɩɨɥɿɜ, ɩɪɢ ɱɨɦɭ ȿɆɉ ɩɪɢɝɧɿɱɭɜɚɥɢ ɪɿɫɬ ɰɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɚ ɉɆɉ, ɧɚɜɩɚɤɢ, ɦɚɥɢ 
ɫɬɢɦɭɥɸɸɱɢɣ ɟɮɟɤɬ ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɤɨɧɬɪɨɥɟɦ, ɿ ɣɨɝɨ ɜɩɥɢɜ ɬɪɢɜɚɥɿɫɬɸ 5 ɯɜ. ɩɪɢɡɜɿɜ ɞɨ 
ɧɚɣɛɿɥɶɲɨɝɨ ɪɨɫɬɭ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɹɤ ɱɟɪɟɡ ɬɪɢ ɞɨɛɢ, ɬɚɤ ɿ ɱɟɪɟɡ ɩ’ɹɬɶ (ɪɢɫ. 1). ȼɧɚɫɥɿɞɨɤ 
ɛɿɨɫɬɢɦɭɥɸɸɱɨʀ ɞɿʀ ɉɆɉ ɜɢɳɟɜɤɚɡɚɧɨʀ ɧɚɩɪɭɠɟɧɨɫɬɿ ɩɨɤɪɚɳɢɥɢ ɩɨɤɚɡɧɢɤɢ ɡɛɪɨɞɠɟɧɧɹ 
ɦɟɥɹɫɧɨɝɨ ɫɭɫɥɚ (ɡɛɿɥɶɲɢɥɨɫɶ ɜɢɞɿɥɟɧɧɹ ɜɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɭ ɬɚ ɜɿɞɫɨɬɨɤ ɟɬɚɧɨɥɭ (ɧɚ 1% ɨɛ.) 
ɩɨɪɿɜɧɹɧɨ ɡ ɤɨɧɬɪɨɥɟɦ, ɡɦɟɧɲɢɥɚɫɶ ɤɿɥɶɤɿɫɬɶ ɧɟɡɛɪɨɞɠɟɧɢɯ ɰɭɤɪɿɜ).  

ɍ ɩɨɞɚɥɶɲɢɯ ɞɨɫɥɿɞɠɟɧɧɹɯ ɩɥɚɧɭєɬɶɫɹ ɜɢɜɱɟɧɧɹ ɡɞɚɬɧɨɫɬɿ ɨɩɪɨɦɿɧɟɧɨʀ ɤɭɥɶɬɭɪɢ S. 

cerevisiae ɡɛɪɨɞɠɭɜɚɬɢ ɥɿɝɧɨɰɟɥɸɥɨɡɧɿ ɦɚɬɟɪɿɚɥɢ (ɦɚɤɭɥɚɬɭɪɢ ɬɚ ɫɦɿɬɬɹ) ɩɿɫɥɹ ʀɯɧɶɨɝɨ 
ɩɨɩɟɪɟɞɧɶɨɝɨ ɯɿɦɿɱɧɨɝɨ ɬɚ ɮɟɪɦɟɧɬɚɬɢɜɧɨɝɨ ɨɰɭɤɪɸɜɚɧɧɹ, ɨɫɤɿɥɶɤɢ ɜɢɪɿɲɟɧɧɹ ɡɚɞɚɱ, 
ɩɨɜ’ɹɡɚɧɢɯ ɿɡ ɩɪɚɤɬɢɱɧɢɦ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ȿɆɉ, ɉɆɉ ɭ ɜɢɪɨɛɧɢɰɬɜɿ ɛɿɨɟɬɚɧɨɥɭ ɩɨɬɪɟɛɭє 
ɞɟɬɚɥɶɧɨɝɨ ɜɢɜɱɟɧɧɹ.  
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Ɋɢɫ. 1 Ɂɚɥɟɠɧɿɫɬɶ ɩɨɤɚɡɧɢɤɿɜ ɩɨɝɥɢɧɚɧɧɹ 
ɫɜɿɬɥɚ (1-Ɍ) ɜɿɞ ɪɨɫɬɭ ɞɪɿɠɞɠɿɜ ɱɟɪɟɡ ɬɪɢ ɬɚ 
ɱɨɬɢɪɢ ɞɨɛɢ ɩɿɫɥɹ ɜɩɥɢɜɭ ɉɆɉ. 

http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ=&S21COLORTERMS=1&S21STR=EJ000008
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ=&S21COLORTERMS=1&S21STR=EJ000008


Biotechnology for agriculture and environmental protection  
 
 

  

September 07th -10th, 2016 

Odessa, Ukraine 
238 

əɪɟɦɤɟɜɢɱ ȿ.ɋ. 1, ɋɟɦɟɧɸɤ ɂ.ȼ. 2, Ɏɢɝɭɪɤɚ Ɉ.Ɇ. 1, Кɚɪɩɟɧɤɨ ȿ.ȼ. 2, ɇɨɜɢɤɨɜ ȼ.ɉ. 1 
1ɇɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ «Ʌɶɜɨɜɫɤɚɹ ɩɨɥɢɬɟɯɧɢɤɚ», Ʌɶɜɨɜ, ɍɤɪɚɢɧɚ 
2Ɉɬɞɟɥɟɧɢɟ ɮɢɡɢɤɨ-ɯɢɦɢɢ ɝɨɪɸɱɢɯ ɢɫɤɨɩɚɟɦɵɯ ɂɧɎɈȼ ɢɦ. Ʌ.ɇ. Ʌɢɬɜɢɧɟɧɤɨ ɇȺɇ 
ɍɤɪɚɢɧɵ, Ⱦɨɧɟɰɤ, ɍɤɪɚɢɧɚ 
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Humic acids were studied as potential antioxidants in oxidative stress conditions. 

 

ɇɚ ɫɟɝɨɞɧɹ ɜɚɠɧɵɦ ɢ ɚɤɬɭɚɥɶɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɢ ɜɧɟɞɪɟɧɢɟ ɜ 
ɫɮɟɪɵ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɜɟɬɟɪɢɧɚɪɢɢ ɢ ɦɟɞɢɰɢɧɵ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɯ, ɦɚɥɨɬɨɤɫɢɱɧɵɯ 
ɢ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ (ȻȺȼ). ɋɪɟɞɢ ɬɚɤɢɯ ȻȺȼ ɨɫɨɛɨɟ 
ɦɟɫɬɨ ɡɚɧɢɦɚɸɬ ɝɭɦɢɧɨɜɵɟ ɜɟɳɟɫɬɜɚ ɩɪɢɪɨɞɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ 
ɝɟɬɟɪɨɝɟɧɧɵɦɢ, ɩɨɥɢɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɢ ɩɨɥɢɞɢɫɩɟɪɫɧɵɦɢ ɛɢɨɩɨɥɢɦɟɪɚɦɢ ɫ ɜɵɫɨɤɨɣ 
ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɨɣ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɤɨɥɟɛɚɬɶɫɹ ɨɬ 1000 ɞɨ 60000 ɟɞɢɧɢɰ Д1Ж. 

Ƚɭɦɢɧɨɜɵɟ ɤɢɫɥɨɬɵ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦɢ ɢɡ ɝɥɚɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ 
ɬɜɟɪɞɵɯ ɝɨɪɸɱɢɯ ɢɫɤɨɩɚɟɦɵɯ, ɩɨɱɜ, ɬɨɪɮɨɜ, ɦɨɪɫɤɢɯ ɢ ɨɡɟɪɧɵɯ ɞɨɧɧɵɯ ɡɚɥɟɠɟɣ Д2Ж. Ɉɧɢ 
ɹɜɥɹɸɬɫɹ ɧɟɬɨɤɫɢɱɧɵɦɢ, ɜ ɨɪɝɚɧɢɡɦɟ ɠɢɜɨɬɧɵɯ ɛɵɫɬɪɨ ɦɟɬɚɛɨɥɢɡɢɪɭɸɬɫɹ, ɩɪɨɹɜɥɹɸɬ 
ɢɦɦɭɧɨɦɨɞɭɥɢɪɭɸɳɢɟ, ɚɞɚɩɬɨɝɟɧɧɵɟ ɢ ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɟ ɫɜɨɣɫɬɜɚ Д3Ж. Ƚɭɦɢɧɨɜɵɟ ɜɟɳɟɫɬɜɚ 
ɬɚɤɠɟ ɫɩɨɫɨɛɧɵ ɩɨɜɵɲɚɬɶ ɭɪɨɠɚɣɧɨɫɬɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ, ɭɫɬɨɣɱɢɜɨɫɬɶ 
ɪɚɫɬɟɧɢɣ ɤ ɩɨɪɚɠɟɧɢɸ ɢɯ ɢɧɮɟɤɰɢɨɧɧɵɦɢ ɡɚɛɨɥɟɜɚɧɢɹɦɢ ɜ ɩɟɪɢɨɞ ɜɟɝɟɬɚɰɢɢ ɢ ɤ ɪɚɡɥɢɱɧɵɦ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɮɚɤɬɨɪɚɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (ɡɚɦɨɪɨɡɤɚɦ, ɡɚɫɭɯɟ, ɞɟɣɫɬɜɢɸ ɩɟɫɬɢɰɢɞɨɜ), 
ɚ ɬɚɤɠɟ ɧɨɪɦɚɥɢɡɨɜɚɬɶ ɨɛɦɟɧ ɜɟɳɟɫɬɜ ɭ ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ ɛɥɚɝɨɞɚɪɹ ɫɢɧɟɪɝɢɡɦɭ ɫ 
ɜɢɬɚɦɢɧɚɦɢ ɢ ɦɢɧɟɪɚɥɶɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ Д4Ж. 

ɐɟɥɶɸ ɧɚɲɟɣ ɪɚɛɨɬɵ ɛɵɥɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ 
ɝɭɦɢɧɨɜɨɣ ɩɪɢɪɨɞɵ ɧɚ ɩɪɨɰɟɫɫɵ ɩɟɪɟɤɢɫɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɥɢɩɢɞɨɜ ɢ ɨɤɢɫɥɢɬɟɥɶɧɨɣ 
ɦɨɞɢɮɢɤɚɰɢɢ ɛɟɥɤɨɜ ɜ ɬɤɚɧɹɯ ɩɟɱɟɧɢ (ɝɨɦɨɝɟɧɚɬɟ) ɤɪɵɫɵ. 

ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɝɭɦɢɧɨɜɵɟ ɤɢɫɥɨɬɵ (ȽɄ), ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɛɢɨɝɭɦɭɫɚ (Ɍɍ ɍ 
13649334022-99) – 1%-ɧɵɟ ɢ 0,55%-ɧɵɟ ɪɚɫɬɜɨɪɵ, ɚ ɬɚɤɠɟ ɢɡ ɱɟɪɧɨɡɟɦɚ (0,55%-ɧɵɣ). 
ɗɤɫɬɪɚɤɰɢɸ ȽɄ ɩɪɨɜɨɞɢɥɢ 1%-ɧɵɦ ɪɚɫɬɜɨɪɨɦ ɝɢɞɪɨɤɫɢɞɚ ɤɚɥɢɹ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ 
ɩɟɪɟɦɟɲɢɜɚɧɢɢ ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 500 ɋ. Ɍɜɟɪɞɵɣ ɨɫɬɚɬɨɤ ɨɬɞɟɥɹɥɢ ɧɚ 
ɰɟɧɬɪɢɮɭɝɟ ULAB (Ƚɟɪɦɚɧɢɹ) ɩɪɢ 5000 ɨɛ/ɦɢɧ. ɉɨɥɭɱɟɧɧɵɣ ɪɚɫɬɜɨɪ ɩɨɞɤɢɫɥɹɥɢ 5%-ɧɵɦ 
ɪɚɫɬɜɨɪɨɦ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɵ ɞɨ ɪɇ <2. ȼɵɩɚɜɲɢɟ ɜ ɨɫɚɞɨɤ ɝɭɦɢɧɨɜɵɟ ɤɢɫɥɨɬɵ ɨɬɞɟɥɹɥɢ 
ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟɦ (5000 ɨɛ/ɦɢɧ), ɨɱɢɫɬɤɭ ȽɄ ɩɪɨɜɨɞɢɥɢ ɩɭɬɟɦ ɪɚɫɬɜɨɪɟɧɢɹ ɩɨɥɭɱɟɧɧɨɝɨ 
ɨɫɚɞɤɚ ɜ 0,1 Ɇ ɪɚɫɬɜɨɪɟ ɧɚɬɪɢɹ ɝɢɞɪɨɤɫɢɞɚ ɢ ɩɨɜɬɨɪɧɨɝɨ ɨɫɚɠɞɟɧɢɹ 5%-ɧɵɦ ɪɚɫɬɜɨɪɨɦ 
ɤɢɫɥɨɬɵ ɫɨɥɹɧɨɣ. ɉɨɥɭɱɟɧɧɵɣ ɩɨɜɬɨɪɧɵɦ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟɦ ɨɫɚɞɨɤ ɨɬɮɢɥɶɬɪɨɜɵɜɚɥɢ 
ɱɟɪɟɡ ɛɭɦɚɠɧɵɣ ɮɢɥɶɬɪ, ɩɪɨɦɵɜɚɥɢ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ ɞɨ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɩɪɨɛɵ ɧɚ 
ɯɥɨɪɢɞ-ɢɨɧɵ, ɨɱɢɳɟɧɧɵɣ ɨɫɚɞɨɤ ɜɵɫɭɲɢɜɚɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 40-50° ɋ ɞɨ ɩɨɫɬɨɹɧɧɨɣ ɦɚɫɫɵ. 

Ⱦɥɹ ɢɡɭɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɩɟɪɟɤɢɫɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɥɢɩɢɞɨɜ (ɉɈɅ) ɢ ɨɤɢɫɥɢɬɟɥɶɧɨɣ 
ɦɨɞɢɮɢɤɚɰɢɢ ɛɟɥɤɚ (ɈɆȻ) ɢɫɩɨɥɶɡɨɜɚɥɢ ɝɭɦɢɧɨɜɵɟ ɤɢɫɥɨɬɵ, ɪɚɫɬɜɨɪɟɧɧɵɟ ɜ 0,01 Ɇ 
ɪɚɫɬɜɨɪɟ ɝɢɞɪɨɤɫɢɞɚ ɤɚɥɢɹ, ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɝɨɦɨɝɟɧɚɬɟ ɩɟɱɟɧɢ 
ɤɪɵɫɵ.Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɨɤɫɢɞɚɬɢɜɧɨɝɨ ɫɬɪɟɫɫɚ ɉɈɅ ɢ ɈɆȻ ɨɫɭɳɟɫɬɜɥɹɥɢ ɜ ɨɞɧɨɦ 
ɨɛɪɚɡɰɟ Д5Ж. ɋɨɞɟɪɠɚɧɢɟ ɜɬɨɪɢɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɥɢɩɨɩɟɪɨɤɫɢɞɚɰɢɢ (ɌȻɄ-ɚɤɬɢɜɧɵɯ 
ɩɪɨɞɭɤɬɨɜ) ɜ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɨɛɪɚɡɰɚɯ ɨɩɪɟɞɟɥɹɥɢ ɧɚ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɟ «SЩОМШrН M-40» ɫ 
ɦɚɤɫɢɦɭɦɨɦ ɩɨɝɥɨɳɟɧɢɹ ɩɪɢ 532 ɧɦ. ɋɬɟɩɟɧɶ ɈɆȻ ɨɰɟɧɢɜɚɥɢ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɨɛɪɚɡɨɜɚɧɧɵɯ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɪɛɨɧɢɥɶɧɵɯ ɝɪɭɩɩ (ɄȽ) ɜ ɛɨɤɨɜɵɯ ɰɟɩɹɯ ɚɦɢɧɨɤɢɫɥɨɬ, ɫɨɞɟɪɠɚɧɢɟ 
ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɥɢ ɫ ɩɨɦɨɳɶɸɪɟɚɤɰɢɢ ɫ 2,4-ɞɢɧɢɬɪɨɮɟɧɢɥɝɢɞɪɚɡɢɧɨɦ ɧɚ 
ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɟ «SЩОМШrН M-40» ɩɪɢ ɞɥɢɧɟ ɜɨɥɧɵ 370 ɧɦ. Ʉɨɥɢɱɟɫɬɜɨ ɛɟɥɤɚ ɜ ɩɪɨɛɚɯ 
ɨɩɪɟɞɟɥɹɥɢ ɩɨ ɦɟɬɨɞɭ Ʌɨɭɪɢ Д6Ж. 
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɉɈɅ ɢ ɈɆȻ (ɪɢɫ. 1, 2) ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 
ɩɪɢ ɞɟɣɫɬɜɢɢ ɜɫɟɯ ɢɫɫɥɟɞɭɟɦɵɯ ȽɄ ɩɪɨɢɫɯɨɞɢɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɌȻɄ-

ɚɤɬɢɜɧɵɯ ɩɪɨɞɭɤɬɨɜ ɢ ɨɛɪɚɡɨɜɚɧɢɟ ɤɚɪɛɨɧɢɥɶɧɵɯ ɝɪɭɩɩ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ. ɗɬɨ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɜɵɫɨɤɢɯ ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɯ ɫɜɨɣɫɬɜɚɯ ɩɨɥɭɱɟɧɧɵɯ ɝɭɦɢɧɨɜɵɯ ɤɢɫɥɨɬ. 

 

  
Ɋɢɫ. 1. ɋɨɞɟɪɠɚɧɢɟ ɌȻɄ-ɚɤɬɢɜɧɵɯ 

ɩɪɨɞɭɤɬɨɜ ɜ ɝɨɦɨɝɟɧɚɬɟ ɩɟɱɟɧɢɤɪɵɫɵ ɩɪɢ 
ɞɟɣɫɬɜɢɢȽɄ (ɦɤɦɨɥɶ/ɦɝ ɛɟɥɤɚ;Mm; n=5) 

Ɋɢɫ. 2. ɋɨɞɟɪɠɚɧɢɟ ɄȽɉ ɜ ɝɨɦɨɝɟɧɚɬɟ 
ɩɟɱɟɧɢ ɤɪɵɫɵɩɪɢ ɞɟɣɫɬɜɢɢ ȽɄ (ɧɦɨɥɶ/ɦɝ 

ɛɟɥɤɚ;Mm; n=5) 
 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɞɢɚɝɪɚɦɦɵ, ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɫɪɟɞɢ ɢɫɫɥɟɞɭɟɦɵɯ ɝɭɦɚɬɨɜ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɤɚɡɚɬɟɥɟɣ ɨɤɫɢɞɚɬɢɜɧɨɝɨ ɫɬɪɟɫɫɚ ɛɵɥɢ 1%-ɧɵɣ ɢ 0,55%-ɧɵɣ ɪɚɫɬɜɨɪɵ ȽɄ ɢɡ 
ɛɢɨɝɭɦɭɫɚ, ɩɨɫɤɨɥɶɤɭ ɩɪɢ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɚɛɥɸɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɌȻɄ-

ɚɤɬɢɜɧɵɯ ɩɪɨɞɭɤɬɨɜ ɧɚ 74,4% ɢ ɧɚ 67 3% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɚ ɫɨɞɟɪɠɚɧɢɹ ɄȽ – ɧɚ 63,7% ɢ ɧɚ 
57,8% ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ. Ɇɟɧɟɟ ɜɵɪɚɠɟɧɧɭɸ, ɯɨɬɹ ɢ ɜɵɫɨɤɭɸ (ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɤɨɧɬɪɨɥɟɦ) ɚɧɬɢɨɤɫɢɞɚɧɬɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɩɪɨɹɜɢɥ 0,55%-ɧɵɣ ɪɚɫɬɜɨɪ ȽɄ ɢɡ ɱɟɪɧɨɡɟɦɚ, 
ɩɪɢɦɟɧɟɧɢɟ ɤɨɬɨɪɨɝɨ ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ ɫɧɢɠɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɌȻɄ-ɚɤɬɢɜɧɵɯ ɩɪɨɞɭɤɬɨɜ ɧɚ 
49,4% ɢ ɄȽ – ɧɚ 34,7% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ ɩɪɢ ɞɟɣɫɬɜɢɢ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɝɭɦɢɧɨɜɵɯ 
ɤɢɫɥɨɬ ɧɚɛɥɸɞɚɟɬɫɹ ɞɨɫɬɨɜɟɪɧɨɟ ɭɦɟɧɶɲɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɌȻɄ-ɚɤɬɢɜɧɵɯ ɩɪɨɞɭɤɬɨɜ ɢ ɄȽ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɫɧɢɠɟɧɢɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɨɜ ɉɈɅ ɢ 
ɈɆȻ, ɩɪɢ ɷɬɨɦ ɧɚɢɛɨɥɶɲɭɸ ɚɤɬɢɜɧɨɫɬɶ ɩɪɨɹɜɢɥɢ ȽɄ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɛɢɨɝɭɦɭɫɚ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɜɵɫɨɤɚɹ ɚɧɬɢɨɤɫɢɞɚɧɬɧɚɹ ɚɤɬɢɜɧɨɫɬɶ ɩɨɥɭɱɟɧɧɵɯ ɝɭɦɢɧɨɜɵɯ ɤɢɫɥɨɬ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɩɟɪɫɩɟɤɬɢɜɚɯ ɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɜ ɷɤɫɬɪɟɦɚɥɶɧɵɯ 
ɫɢɬɭɚɰɢɹɯ ɢ ɜ ɭɫɥɨɜɢɹɯ ɫɜɨɛɨɞɧɨ-ɪɚɞɢɤɚɥɶɧɨɝɨ ɫɬɪɟɫɫɚ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɩɪɢ ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ ɫɨɫɬɨɹɧɢɹɯ. 
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