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ȼȼȿȾȿɇɂȿ 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ. ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ȺɉɄ Ɋɨɫɫɢɢ ɢ Ɋɟɫɩɭɛɥɢɤɢ Ɍɚɬɚɪɫɬɚɧ ɨɫɨɛɨɟ ɦɟɫɬɨ ɜ ɫɢɫɬɟɦɟ ɡɟɦɥɟɞɟɥɢɹ 

ɩɪɢɨɛɪɟɬɚɸɬ ɜɨɩɪɨɫɵ  ɧɚɞɟɠɧɨɣ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɨɬ ɛɨɥɟɡɧɟɣ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ   ɢɦɟɟɬɫɹ ɲɢɪɨɤɢɣ ɧɚɛɨɪ ɤɚɤ ɪɚɡɥɢɱɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɯɢ-

ɦɢɱɟɫɤɨɝɨ ɢ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. Ɉɞɧɚɤɨ, ɜɵɛɨɪ ɧɚɢɛɨɥɟɟ ɨɩɬɢ-

ɦɚɥɶɧɵɯ ɜɚɪɢɚɧɬɨɜ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɯɪɚɧɹɟɬ ɫɜɨɟ ɡɧɚɱɟɧɢɟ.  

Ɂɟɪɧɨɜɨɣ ɤɨɦɩɥɟɤɫ – ɨɫɧɨɜɚ ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɚ. ɉɪɢ ɷɬɨɦ ɹɪɨɜɚɹ ɩɲɟ-

ɧɢɰɚ ɨɫɬɚɟɬɫɹ ɜɟɞɭɳɟɣ ɡɟɪɧɨɜɨɣ ɤɭɥɶɬɭɪɨɣ ɤɚɤ ɜ ɰɟɥɨɦ ɩɨ ɊɎ, ɬɚɤ ɢ ɜ ɊɌ. 

ȼɦɟɫɬɟ ɫ ɬɟɦ, ɚɧɚɥɢɡ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɨ-

ɬɟɧɰɢɚɥ ɫɨɪɬɨɜ ɫɨɪɬɨɜ(ɝɟɧɨɬɢɩɨɜ) ɤɭɥɶɬɭɪɵ ɪɟɚɥɢɡɭɟɬɫɹ ɧɟ ɜ ɩɨɥɧɨɣ ɦɟɪɟ. 

ɋɪɟɞɢ ɜɨɡɦɨɠɧɵɯ ɩɪɢɱɢɧ ɬɚɤɨɝɨ ɹɜɥɟɧɢɹ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɢ ɪɚɡɜɢɬɢɟ ɪɚɡ-

ɥɢɱɧɵɯ ɢɧɮɟɤɰɢɨɧɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɨɪɚɠɚɸɳɢɯ ɤɨɪɧɟɜɵɟ ɫɢɫ-

ɬɟɦɭ (ɤɨɪɧɟɜɵɟ ɝɧɢɥɢ). 

ȼɫɟ ɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɜ ɤɨɧɬɪɨɥɟ ɛɨɥɟɡɧɟɣ ɪɚɫɬɟɧɢɣ ɩɪɢɨɛɪɟɬɚɸɬ 

ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɩɚɪɚɬɵ, ɛɚɡɢɪɭɸɳɢɟɫɹ ɧɚ ɪɚɡɥɢɱɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɚɝɟɧ-

ɬɚɯ ɤɨɧɬɪɨɥɹ (ɛɢɨɚɝɟɧɬɵ). ȼɦɟɫɬɟ ɫ ɬɟɦ, ɫɪɚɜɧɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ 

ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɚɝɟɧɬɨɜ ɩɪɨɬɢɜ ɩɚɬɨɝɟɧɨɜ ɢɦɟɟɬ ɜɚɠɧɨɟ ɧɚɭɱɧɨɟ ɢ ɩɪɚɤɬɢɱɟ-

ɫɤɨɟ ɡɧɚɱɟɧɢɟ. 

Цɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɣ – ɢɡɭɱɟɧɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɜɥɢɹɧɢɹ  ɪɚɡɥɢɱɧɵɯ ɛɢɨ-

ɥɨɝɢɱɟɫɤɢɯ ɚɝɟɧɬɨɜ (ɪɢɡɨɫɮɟɪɧɵɯ ɛɚɤɬɟɪɢɣ, ɚɤɬɢɧɨɦɢɰɟɬɨɜ ɢ ɦɢɤɪɨɦɢɰɟɬɨɜ-

ɚɧɬɚɝɨɧɢɫɬɨɜ) ɩɪɨɬɢɜ ɤɨɪɧɟɜɵɯ ɝɧɢɥɟɣ ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ. 

Ɂɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɣ: 

– ɢɡɭɱɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɜɥɢɹɧɢɹ ɛɢɨɚɝɟɧɬɨɜ ɧɚ ɤɨɪɧɟɜɵɟ ɝɧɢɥɢ; 

– ɢɫɫɥɟɞɨɜɚɬɶ ɜɥɢɹɧɢɟ ɛɢɨɚɝɟɧɬɨɜ ɧɚ ɩɥɨɳɚɞɶ ɥɢɫɬɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɫɨɞɟɪɠɚɧɢɟ ɯɥɨɪɨɮɢɥɥɚ; 

– ɜɵɹɜɢɬɶ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɜɨɡɞɟɣɫɬɜɢɹ  ɛɢɨɚɝɟɧɬɨɜ ɧɚ  ɭɪɨɠɚɣɧɨɫɬɶ ɢ 

ɫɬɪɭɤɬɭɪɭ ɭɪɨɠɚɹ ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ; 

– ɞɚɬɶ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɨɰɟɧɤɭ ɢɡɭɱɚɟɦɵɦ  ɩɪɢɟɦɚɦ. 

ɇɚɭɱɧɚя ɧɨɜɢɡɧɚ. ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɭɫɥɨɜɢɹɦ ɉɪɟɞɤɚɦɶɹ  Ɋɟɫɩɭɛ-



 
4 

ɥɢɤɢ Ɍɚɬɚɪɫɬɚɧ,  ɢɡɭɱɟɧɨ ɜɥɢɹɧɢɹ ɪɚɡɥɢɱɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɚɝɟɧɬɨɜ ɩɪɨ-

ɬɢɜ  ɤɨɪɧɟɜɵɯ ɝɧɢɥɟɣ ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ.  

ɉɨɥɨɠɟɧɢя, ɜɵɧɨɫɢɦɵɟ ɧɚ ɡɚɳɢɬɭ: 

1. ɪɚɡɥɢɱɧɚɹ ɫɬɟɩɟɧɶ ɜɥɢɹɧɢɟ ɢɡɭɱɚɟɦɵɯ ɛɢɨɝɟɧɬɨɜ ɧɚ ɤɨɪɧɟɜɵɟ ɝɧɢ-

ɥɢ. 

2. ɜɥɢɹɧɢɟ ɛɢɨɚɝɟɧɬɨɜ ɧɚ ɮɨɬɨɫɢɧɬɟɬɢɱɟɫɤɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɪɚɫɬɟɧɢɣ.  

3. ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɪɚɫɬɟɧɢɣ ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ ɩɨɞ ɜɥɢɹɧɢɟɦ ɛɢɨɚɝɟɧ-

ɬɨɜ.    

ɉɪɚɤɬɢɱɟɫɤɚя ɡɧɚɱɢɦɨɫɬɶ. Ɋɟɤɨɦɟɧɞɨɜɚɧɧɵɟ ɛɢɨɚɝɟɧɬɵ  ɩɨɡɜɨɥɹɬ 

ɩɨɜɵɫɢɬɶ ɭɪɨɠɚɣɧɨɫɬɶ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɫɭɳɟɫɬɜɟɧɧɨ ɨɡɞɨɪɨɜɢɬɶ 

ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ.  

Ɉɛɴɟɦ ɪɚɛɨɬɵ. ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ  ɢɡɥɨɠɟɧɚ ɧɚ 

33ɫɬɪɚɧɢɰɚɯ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɬɟɤɫɬɚ, ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɱɟɬɵɪɟɯ ɝɥɚɜ, ɜɵɜɨ-

ɞɨɜ ɢ ɩɪɟɞɥɨɠɟɧɢɣ ɩɪɨɢɡɜɨɞɫɬɜɭ, ɜɤɥɸɱɚɟɬ 10  ɬɚɛɥɢɰ, 4 ɪɢɫɭɧɤɚ, 1  ɩɪɢɥɨ-

ɠɟɧɢɹ. ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ ɫɨɫɬɨɢɬ ɢɡ 42 ɧɚɢɦɟɧɨɜɚɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ  21 ɢɧɨ-

ɫɬɪɚɧɧɵɯ ɚɜɬɨɪɨɜ.  
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Ƚɥɚɜɚ 1. ɈȻɁɈɊ ɅɂɌȿɊȺɌɍɊɕ 

ɉɲɟɧɢɰɚ ɨɞɧɚ ɢɡ ɞɪɟɜɧɟɣɲɢɯ ɡɟɪɧɨɜɵɯ  ɤɭɥɶɬɭɪ, ɜɨɡɞɟɥɵɜɚɟɦɵɯ    ɧɟ 

ɦɟɧɟɟ 10 ɬɵɫ. ɥɟɬ  (Colledge, Conolly, 2007).  

əɪɨɜɚɹ ɩɲɟɧɢɰɚ –  ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ  ɜ ɉɨɜɨɥɠɶɟ, ɋɢɛɢɪɢ ɢ ɧɚ 

ɍɪɚɥɟ Ɋɨɫɫɢɢ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɟɫɩɭɛɥɢɤɢ Ɍɚɬɚɪɫɬɚɧ ɹɪɨɜɚɹ ɩɲɟɧɢɰɚ – 

ɝɥɚɜɧɚɹ ɡɟɪɧɨɜɚɹ ɤɭɥɶɬɭɪɚ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɹɪɨɜɚɹ ɩɲɟɧɢɰɚ ɜɨɡɞɟɥɵɜɚɟɬɫɹ ɜ ɬɟɯ 

ɪɟɝɢɨɧɚɯ ɦɢɪɚ, ɝɞɟ ɭɫɥɨɜɢɹ ɞɥɹ ɨɡɢɦɨɣ ɩɲɟɧɢɰɵ ɦɟɧɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵ 

(ɒɩɚɚɪ ɢ ɞɪ., 1998).  

Ȼɢɨɥɨɝɢɱɟɫɤɢɟ ɜɪɟɞɧɵɟ ɨɛɴɟɤɬɵ (ɩɚɬɨɝɟɧɵ, ɜɪɟɞɢɬɟɥɢ ɢ ɫɨɪɧɵɟ ɪɚɫɬɟ-

ɧɢɹ)  ɦɨɝɭɬ ɫɧɢɠɚɬɶ ɧɚ 30-35% ɭɪɨɠɚɣɧɨɫɬɶ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ ɢ ɡɧɚɱɢɬɟɥɶɧɨ 

ɭɯɭɞɲɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɪɨɞɭɤɰɢɢ (Ȼɭɝɚ, 2005; ɋɚɧɢɧ, 2010), 

ɩɪɢɱɟɦ ɩɨɬɟɪɢ ɧɚ ɩɲɟɧɢɰɟ ɞɚɠɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɜɵɪɨɫɥɢ ɡɚ 

ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ   ɫ 24 ɞɨ 36% (ɒɩɚɚɪ ɢ ɞɪ., 2008).    

ɋɟɦɟɧɧɨɣ ɦɚɬɟɪɢɚɥ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ  ɢɫɬɨɱɧɢɤɨɜ ɢɧɮɟɤɰɢɢ 

ɞɥɹ  ɪɚɡɥɢɱɧɵɯ ɛɨɥɟɡɧɟɣ  ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜɵ-

ɡɵɜɚɸɳɢɯ ɤɨɪɧɟɜɵɟ ɝɧɢɥɢ (ɋɬɚɦɩɨ ɢ ɞɪ., 2009). ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɭ  ɡɟɪɧɨɜɵɯ 

ɤɭɥɶɬɭɪ ɱɟɪɟɡ ɫɟɦɟɧɚ ɩɟɪɟɞɚɟɬɫɹ ɨɬ 30 ɞɨ 60% ɩɚɬɨɝɟɧɨɜ (ɒɩɚɚɪ ɢ ɞɪ., 2001; 

Ⱦɨɥɠɟɧɤɨ ɢ ɞɪ., 2001). ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɢɡɭɱɟɧɢɟ ɮɢɬɨɫɚɧɢɬɚɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɫɟɦɹɧ ɩɲɟɧɢɰɵ ɢ ɟɝɨ ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɪɚɫɬɟɧɢɣ ɹɜɥɹɟɬɫɹ ɜɟɫɶɦɚ 

ɚɤɬɭɚɥɶɧɵɦ. 

ɋɟɦɟɧɚ ɩɲɟɧɢɰɵ ɹɜɥɹɸɬɫɹ  ɢɫɬɨɱɧɢɤɨɦ ɢɧɮɟɤɰɢɢ ɞɥɹ   ɩɚɬɨɝɟɧɧɵɯ 

ɝɪɢɛɨɜ ɪɨɞɨɜ Fusarium spp.,  Cochliobolus spp.,  Drechslera spp., Septoria spp. ɢ 

Ustilago spp.), ɜɵɡɵɜɚɸɳɢɯ ɤɨɪɧɟɜɵɟ ɝɧɢɥɢ (Diekmann, 1996). ȼ Ɋɟɫɩɭɛɥɢɤɟ 

Ɍɚɬɚɪɫɬɚɧ ɧɚ ɫɟɦɟɧɚɯ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɫɨɯɪɚɧɹɟɬɫɹ  ɝɟɥɶɦɢɧɬɨɫɩɨɪɢɨɡɧɚɹ 

(ɨɛɵɤɧɨɜɟɧɧɚɹ) ɢ ɮɭɡɚɪɢɨɡɧɚɹ ɤɨɪɧɟɜɵɟ ɝɧɢɥɢ (Ɍɚɥɚɧɨɜ, 2003), ɤɨɬɨɪɵɟ ɥɨ-

ɤɚɥɢɡɭɸɬɫɹ  ɢɥɢ  ɜ ɫɟɦɟɧɧɨɣ ɨɛɨɥɨɱɤɟ ɢɥɢ ɜ  ɚɥɟɣɪɨɧɨɜɨɦ ɫɥɨɟ (ɒɩɚɚɪ ɢ ɞɪ., 

1998).  

Ʉɨɪɧɟɜɵɟ ɝɧɢɥɢ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ (ɪɢɫ. 1) – ɨɞɧɚ ɢɡ ɧɚɢɛɨɥɟɟ ɝɪɭɩɩ 

ɛɨɥɟɡɧɟɣ ɜɫɟɯ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ ɜ ɦɢɪɟ  (Smiley et al., 2005;   Tunali et al., 

2008). 
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Ɋɢɫ.1  –   ɉɪɢɡɧɚɤɢ (ɫɢɦɩɬɨɦɵ) ɩɨɪɚɠɟɧɢɹ ɤɨɪɧɟɜɵɦɢ ɝɧɢɥɹɦɢ ɹɪɨɜɨɣ 

ɩɲɟɧɢɰɵ 

ȼ Ɋɨɫɫɢɢ  ɢ ɜ Ɋɟɫɩɭɛɥɢɤɟ Ɍɚɬɚɪɫɬɚɧ  ɨɬɦɟɱɚɟɬɫɹ ɪɨɫɬ ɤɚɤ ɪɚɫɩɪɨɫɬɪɚɧɟ-

ɧɢɹ, ɬɚɤ ɢ ɜɪɟɞɨɧɨɫɧɨɫɬɢ ɤɨɪɧɟɜɵɯ (ɂɫɦɚɢɥɨɜɚ, 2005; Ɇɚɪɶɢɧɚ-ɑɟɪɦɧɵɯ, 

2008).  ɉɪɢɱɟɦ ɷɩɢɮɢɬɨɬɢɣɧɵɣ ɯɚɪɚɤɬɟɪ ɪɚɡɜɢɬɢɹ ɛɨɥɟɡɧɟɣ ɩɟɪɢɨɞɢɱɟɫɤɢ (ɧɟ 

ɦɟɧɟɟ ɬɪɟɯ-ɲɟɫɬɢ ɪɚɡ ɡɚ ɞɟɫɹɬɢɥɟɬɢɟ) ɫ ɞɨɫɬɚɬɨɱɧɵɦɢ ɜɵɫɨɤɢɦɢ ɩɨɬɟɪɹɦɢ 

ɭɪɨɠɚɹ ɢ ɤɚɱɟɫɬɜɚ ɡɟɪɧɚ (Ʉɨɲɟɥɟɜɚ, ɇɢɠɚɪɚɞɡɟ, 2008). 

ɉɨɬɟɪɢ ɭɪɨɠɚɹ ɨɬ ɤɨɪɧɟɜɵɯ ɝɧɢɥɟɣ ɨɱɟɧɶ ɫɭɳɟɫɬɜɟɧɧɵ. ȼ  Ʉɚɧɚɞɟ ɨɧɢ 

ɨɰɟɧɢɜɚɸɬɫɹ ɜ ɫɪɟɞɧɟɦ ɜ 9,5% (ɜ ɨɬɞɟɥɶɧɵɟ ɝɨɞɵ ɞɨ 35 %) (Conner  et al., 

1996; Smiley et al., 2005), ɚ ɜ Ɋɨɫɫɢɢ     ɞɨ 30 % (Ƚɪɢɝɨɪɶɟɜ, 2010). 

Ʉɨɪɧɟɜɵɟ ɝɧɢɥɢ ɩɲɟɧɢɰɵ ɜɵɡɵɜɚɸɬɫɹ ɧɟ ɦɟɧɟɟ 50 ɜɢɞɚɦɢ ɦɢɤɪɨɦɢɰɟ-

ɬɚɦɢ(ɑɭɝɭɧɨɜɚ, 2001), ɧɨ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɧɢɦ ɨɬɧɨɫɹɬɫɹ    ɝɟɥɶɦɢɧɬɨɫɩɨɪɢɨɡ-

ɧɚɹ (Cochliobolus sativus (Ito and Kuribayashi) Drechs. Ex Dastur  (anamorph: 

Bipolaris sorokiniana (Sacc.)Shoem)), ɮɭɡɚɪɢɨɡɧɚɹ (Fusarium avenaceum (Fr.) 
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Sacc.; F. culmorum Sacc.; F. oxysporum Shl.), ɰɟɪɤɨɫɩɨɪɟɥɥɟɡɧɚɹ (Cercosporella 

herpotrichoides Fron. ) ɢ ɞɪ. (Ʌɚɩɢɧɚ, 2014). 

Ɉɛɵɤɧɨɜɟɧɧɚɹ ɤɨɪɧɟɜɚɹ ɝɧɢɥɶ (ɩɚɬɨɝɟɧ Cochliobolus sativus ɫ ɚɧɚɦɨɪ-

ɮɨɣ Bipolaris sorokiniana (Sacc. in Sorok.) Shoem), ɨɞɢɧ  ɢɡ ɧɚɢɛɨɥɟɟ ɜɪɟɞɨ-

ɧɨɫɧɵɯ ɞɥɹ ɹɪɨɜɨɣ  ɩɲɟɧɢɰɵ ɦɢɤɨɡɨɜ (Ɇɢɯɚɣɥɨɜɚ ɢ ɞɪ., 2002). ɉɪɢ ɷɬɨɦ ɩɪɢ 

ɡɚɪɚɠɟɧɧɨɫɬɢ ɫɟɦɹɧ ɩɲɟɧɢɰɵ Cochliobolus sativus  ɧɚ 10% ɢ ɛɨɥɟɟ %,  ɩɪɢɜɨ-

ɞɢɬ ɤ ɫɧɢɠɟɧɢɸ   ɭɪɨɠɚɣɧɨɫɬɢ    ɧɚ 2,1 ɰ/ɝɚ (ɑɟɪɩɚɤ ɢ ɞɪ., 2010).  

 

Ɋɢɫ.2 – ɤɨɧɢɞɢɢ  Cochliobolus sativus (ɢɫɬɨɱɧɢɤ 

www.researchgate.net/figure/Conidia-of-the-common-root-rot-pathogen-

Cochliobolus-sativus_fig1_267772593) 

Ⱦɪɭɝɢɦ ɨɩɚɫɧɵɦ ɞɥɹ ɩɲɟɧɢɰɵ ɜɢɞɨɦ ɤɨɪɧɟɜɵɯ ɝɧɢɥɟɣ ɹɜɥɹɟɬɫɹ ɮɭɡɚ-

ɪɢɨɡɧɚɹ (ɂɲɤɨɜɚ, ɑɭɦɚɤɨɜ, 2005). 

 

Ɋɢɫ.3 – ɤɨɧɢɞɢɢ  Fusarium spp.  (ɢɫɬɨɱɧɢɤ 

botit.botany.wisc.edu/toms_fungi/aug2005.html) 
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ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɚɝɪɨɬɟɯɧɨɥɨɝɢɹ ɡɧɚɱɢɬɟɥɶɧɨɟ ɦɟɫɬɨ ɡɚɧɢɦɚɟɬ ɢɧɬɟɝɪɢ-

ɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ (ɂɋɁɊ).  ȼ ɤɚɱɟɫɬɜɟ ɨɞɧɨɝɨ ɢɡ ɨɫɧɨɜɧɵɯ 

ɷɥɟɦɟɧɬɨɜ ɂɋɁɊ ɜɵɫɬɭɩɚɟɬ ɛɢɨɥɨɝɢɱɟɫɤɢɣ ɦɟɬɨɞ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ.  ȼ ɨɫɧɨɜɟ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ ɥɟɠɢɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɦɢɤɪɨɨɪɝɚ-

ɧɢɡɦɨɜ ɢɥɢ ɩɪɨɞɭɤɬɨɜ ɢɯ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ. 

ɉɨ ɞɚɧɧɵɦ ɧɚ 2016 ɝɨɞ  ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ Ɋɟɫɩɭɛɥɢɤɢ Ɍɚɬɚɪɫɬɚɧ 

ɛɵɥɨ ɢɫɩɨɥɶɡɨɜɚɧɨ 2041,1 ɬ ɯɢɦɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ  ɢ  153,5 ɬ ɛɢɨɩɪɟɩɚɪɚɬɨɜ,  

ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɧɞɟɤɫ  ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ ɫɨɫɬɚɜɢɥ 6,9%, ɱɬɨ 

ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɟɬ ɨɛɳɟɪɨɫɫɢɣɫɤɢɣ ɢ ɦɢɪɨɜɨɣ ɭɪɨɜɟɧɶ (2%). Ɍɚɤɢɦ ɨɛ-

ɪɚɡɨɦ, Ɋɟɫɩɭɛɥɢɤɚ Ɍɚɬɚɪɫɬɚɧ ɧɚɯɨɞɢɬɫɹ ɜ ɱɢɫɥɟ ɪɨɫɫɢɣɫɤɢɯ ɢ ɦɢɪɨɜɵɯ ɥɢɞɟ-

ɪɨɜ ɩɨ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɡɚɳɢɬɟ.  ȼɦɟɫɬɟ ɫ ɬɟɦ, ɪɟɡɟɪɜɵ ɩɪɢɦɟɧɟɧɢɹ  ɛɢɨɩɪɟɩɚ-

ɪɚɬɨɜ ɜ  ɊɌ ɪɟɚɥɢɡɨɜɚɧɵ ɧɟ ɩɨɥɧɨɫɬɶɸ.   

ȿɠɟɝɨɞɧɨ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɮɢɥɢɚɥɚ ɎȽȻɍ «Ɋɨɫɫɟɥɶɯɨɡɰɟɧɬɪ» ɩɨ Ɋɟɫ-

ɩɭɛɥɢɤɟ Ɍɚɬɚɪɫɬɚɧ ɚɧɚɥɢɡɢɪɭɸɬɫɹ 400-450 ɬɵɫ. ɬɨɧɧ ɫɟɦɹɧ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɮɢɬɨɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɨɤɨɥɨ 75% ɫɟɦɹɧ ɡɚɪɚɠɟɧɵ ɜ ɫɥɚɛɨɣ ɫɬɟɩɟɧɢ, 

20% ɫɪɟɞɧɟɣ  ɢ ɦɟɧɟɟ 5% ɫɢɥɶɧɨɣ.   

ɉɪɢ ɫɥɚɛɨɣ ɫɬɟɩɟɧɢ ɡɚɪɚɠɟɧɧɨɫɬɢ ɫɟɦɹɧ ɢ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɥɟɱɟɧɢɹ 

ɬɪɚɜɦ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɛɢɨɮɭɧɝɢɰɢɞɵ. ɀɢɜɵɟ ɛɚɤɬɟɪɢɢ ɷɬɢɯ ɩɪɟɩɚɪɚ-

ɬɨɜ ɡɚɥɟɱɢɜɚɸɬ ɦɢɤɪɨɬɪɚɜɦɵ ɢ ɫɞɟɪɠɢɜɚɸɬ ɪɚɡɜɢɬɢɟ ɛɨɥɟɡɧɟɣ, ɫɧɢɠɚɸɬ ɡɚ-

ɬɪɚɬɵ ɢ ɩɟɫɬɢɰɢɞɧɭɸ ɧɚɝɪɭɡɤɭ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɧɢ ɨɛɥɚɞɚɸɬ ɚɧɬɢɫɬɪɟɫɫɨɜɵɦɢ 

ɫɜɨɣɫɬɜɚɦɢ, ɬɨ ɟɫɬɶ ɫɩɨɫɨɛɧɵ ɫɧɢɦɚɬɶ ɫɬɪɟɫɫ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɧɟɛɥɚɝɨɩɪɢɹɬ-

ɧɵɯ ɮɚɤɬɨɪɨɜ. ɋ ɭɱɟɬɨɦ ɷɬɨɝɨ, ɩɨɬɟɧɰɢɚɥɶɧɵɣ ɨɛɴɟɦ ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ ɛɢɨ-

ɮɭɧɝɢɰɢɞɚɦɢ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 250-300 ɬɵɫ. ɬ.   

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ,  ɫɭɳɟɫɬɜɭɸɳɢɣ ɭɪɨɜɟɧɶ ɩɪɢɦɟɧɟɧɢɹ ɛɢɨɮɭɧɝɢɰɢɞɨɜ 

ɧɟɞɨɫɬɚɬɨɱɟɧ, ɩɨɷɬɨɦɭ ɜ ɩɟɪɢɨɞ ɞɨ 2022 ɝɨɞɚ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɟɧɢɟ   ɩɪɨ-

ɢɡɜɨɞɫɬɜɚ ɢ ɩɪɢɦɟɧɟɧɢɹ   ɩɪɟɩɚɪɚɬɨɜ ɞɚɧɧɨɣ ɝɪɭɩɩɵ  

Ɇɢɤɪɨɨɪɝɚɧɢɡɦɵ ɨɛɥɚɞɚɸɳɢɟ ɡɚɳɢɬɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɜ ɨɬɧɨɲɟɧɢɢ ɪɚɫ-

ɬɟɧɢɣ ɧɚɡɵɜɚɸɬ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɝɟɧɬɚɦɢ ɤɨɧɬɪɨɥɹ ɢɥɢ ɛɢɨɚɝɟɧɬɚɦɢ (BCAs). Ʉ 

ɱɢɫɥɭ ɛɢɨɚɝɟɧɬɨɜ ɛɢɨɩɪɟɩɚɪɚɬɨɜ ɦɨɝɭɬ ɨɬɧɨɫɢɬɫɹ ɪɚɡɥɢɱɧɵɟ ɦɢɤɪɨɨɪɝɚɧɢɡ-

ɦɵ, ɧɨ ɜ  ɦɢɪɟ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜ ɤɚɱɟɫɬɜɟ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɚɝɟɧɬɚ ɜɵɫɬɭɩɚɸɬ 
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ɛɚɤɬɟɪɢɹɯ ɪɨɞɨɜ  Pseudomonas, Bacillus ɢ ɝɪɢɛɵ  ɪɨɞɚ Trichoderma (Nega, 

2014).  

Ȼɚɤɬɟɪɢɢ ɪɨɞɚ Pseudomonas 

Pseudomonas spp. ɹɜɥɹɸɬɫɹ ɨɛɵɱɧɵɦɢ  ɨɛɢɬɚɬɟɥɹɦɢ ɩɨɱɜɵ, ɜɨɞɵ ɢ ɪɚɫ-

ɬɟɧɢɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɪɢɧɚɞɥɟɠɚɬ ɤ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɦ   Proteobacteria. Ɇɧɨ-

ɝɢɟ ɉɫɟɜɞɨɦɨɧɚɞɵ ɧɚɯɨɞɹɬɫɹ  ɜ ɤɨɦɦɟɧɫɚɥɶɧɵɯ ɨɬɧɨɲɟɧɢɹɯ ɫ ɪɚɫɬɟɧɢɹɦɢ, 

ɢɫɩɨɥɶɡɭɹ ɢɯ ɜɵɞɟɥɟɧɢɹ  ɞɥɹ ɫɜɨɟɝɨ ɪɚɡɜɢɬɢɹ, ɨɤɚɡɵɜɚɹ ɩɪɢ ɷɬɨɦ  ɩɨɥɨɠɢ-

ɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɹɞ  ɩɪɨɰɟɫɫɨɜ ɜ ɪɚɫɬɢɬɟɥɶɧɨɦ ɨɪɝɚɧɢɡɦɟ.   ɉɪɟɞɫɬɚɜɢɬɟ-

ɥɢ ɞɚɧɧɨɝɨ ɪɨɞɚ –  P.fluorescens, P. aureofaciens , P. chlororaphis и ɞɪ.  ɹɜɥɹ-

ɸɬɫɹ ɱɪɟɡɜɵɱɚɣɧɨ ɷɮɮɟɤɬɢɜɧɵɦɢ  ɚɧɬɚɝɨɧɢɫɬɚɦɢ  ɯɨɡɹɣɫɬɜɟɧɧɨ ɡɧɚɱɢɦɵɯ  

ɮɢɬɨɩɚɬɨɝɟɧɨɜ (Haas, Keel, 2004). Ɉɧɢ  ɫɩɨɫɨɛɧɵ ɫɢɧɬɟɡɢɪɨɜɚɬɶ ɩɢɨɥɸɬɟɨ-

ɪɢɧ, ɩɢɪɪɨɥɧɢɬɪɢɧ ɢ 2,4-ɞɢɚɰɟɬɢɥɮɥɨɪɨɝɥɸɰɢɧ (Mazzola et al., 1992; 

Raaijmakers et al., 2009), ɚ ɬɚɤɠɟ ɮɟɧɚɡɢɧɚ, ɩɢɪɪɨɥɧɢɬɪɢɧɚ ɢ ɩɢɨɥɸɬɟɨɪɢɧɚ 

(Ɏɟɤɥɢɫɬɨɜɚ, 2006). Ɉɧɢ ɜɵɞɟɥɹɸɬ ɢɧɝɢɛɢɪɭɸɳɢɟ ɪɚɡɜɢɬɢɟ ɩɚɬɨɝɟɧɨɜ ɫɢɞɟ-

ɪɨɮɨɪɵ, ɜɧɟɤɥɟɬɨɱɧɵɟ ɷɧɡɢɦɵ (ɯɢɬɢɧɚɡɵ, ɰɟɥɥɸɥɚɡɵ, ɩɪɨɬɟɚɡɵ, ɝɥɸɤɤɚɧɚɡɵ 

ɢ ɬ.ɞ.), ɬ.ɟ. ɨɛɥɚɞɚɸɬ ɲɢɪɨɤɨɣ  ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ (Deshwal et al., 

2011). Ɂɧɚɱɢɬɟɥɶɧɵɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɟɬ  ɨɛɪɚɡɨɜɚɧɢɟ ɢɧɞɨɥɢɥ-3-ɭɤɫɭɫɧɨɣ 

ɤɢɫɥɨɬɵ (ɚɭɤɫɢɧɨɜɨɝɨ ɝɨɪɦɨɧɚ) ɩɨɞ ɜɥɢɹɧɢɟɦ ɪɹɞɚ Pseudomonas, ɱɬɨ ɨɤɚɡɵ-

ɜɚɟɬ ɫɢɥɶɧɨɟ ɪɨɫɬɨɫɬɢɦɭɥɢɪɭɸɳɟɟ ɜɥɢɹɧɢɟ ɧɚ ɪɚɫɬɟɧɢɹ (Ȼɭɪɨɜɚ ɢ ɞɪ., 2012). 

ȼ ɡɚɳɢɬɟ ɪɚɫɬɟɧɢɣ  ɜ Ɋɨɫɫɢɢ ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɚɤɢɟ ɩɪɟɞɫɬɚɜɢɬɟ-

ɥɢ ɤɚɤ Pseudomonas aureofaciens, ɲɬɚɦɦ BS1393 (ɉɫɟɜɞɨɛɚɤɬɟɪɢɧ-2, ɀ, ɉɋ); 

Pseudomonas aureofaciens , ɲɬɚɦɦ ɂȻ-51 (ȿɥɟɧɚ, ɀ); Pseudomonas fluorescens, 

ɲɬɚɦɦ ȺɊ-33 (Ɋɢɡɨɩɥɚɧ, ɀ) (Ɂɚɯɚɪɟɧɤɨ, 2015).  

 

Ȼɚɤɬɟɪɢɢ ɪɨɞɚ Bacillus 

Ⱥɷɪɨɛɧɵɟ ɛɚɤɬɟɪɢɢ, ɨɛɪɚɡɭɸɳɢɟ ɷɧɞɨɫɩɨɪɵ (aerobic endospore forming 

bacteria – AEFB), ɚ ɢɦɟɧɧɨ ɜɢɞɵ Bacillus, ɧɚɯɨɞɹɬ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɚɡ-

ɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ  (Selvakumar et al.,  2016). Ɍɚɤɢɟ ɢɯ ɨɫɨ-

ɛɟɧɧɨɫɬɢ, ɤɚɤ  ɦɧɨɝɨɫɥɨɣɧɚɹ ɤɥɟɬɨɱɧɚɹ ɫɬɟɧɤɚ,   ɨɛɪɚɡɨɜɚɧɢɟ ɷɧɞɨɫɩɨɪ,   ɫɟɤ-

ɪɟɰɢɹ   ɚɧɬɢɛɢɨɬɢɤɨɜ,   ɫɢɝɧɚɥɶɧɵɯ ɦɨɥɟɤɭɥɵ ɢ ɜɧɟɤɥɟɬɨɱɧɵɯ ɮɟɪɦɟɧɬɨɜ, 
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ɫɩɨɫɨɛɫɬɜɭɸɬ ɚɤɬɢɜɧɨɦɭ ɤ ɧɢɦ ɢɧɬɟɪɟɫɭ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ 

(Kumar et al.,  2011) . Ɉɫɧɨɜɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ ɪɨɫɬɚ ɢ ɪɚɡ-

ɜɢɬɢɹ ɪɚɫɬɟɧɢɣ ɩɨɞ ɜɥɢɹɧɢɟɦ ɛɚɰɢɥɥ ɹɜɥɹɸɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɬɢɦɭɥɢɪɭɸ-

ɳɢɯ ɪɨɫɬ ɮɢɬɨɝɨɪɦɨɧɨɜ, ɦɨɛɢɥɢɡɚɰɢɹ ɮɨɫɮɚɬɨɜ, ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɢɞɟɪɨɮɨɪɨɜ, 

ɚɧɬɢɛɢɨɬɢɤɨɜ,   ɢɧɝɢɛɢɪɨɜɚɧɢɟ ɫɢɧɬɟɡɚ ɷɬɢɥɟɧɚ ɪɚɫɬɟɧɢɣ ɢ ɢɧɞɭɤɰɢɢ ɫɢɫɬɟɦ-

ɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɫɬɟɧɢɣ ɤ ɩɚɬɨɝɟɧɚɦ (Richardson et al.,  2009).  

ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ  ɩɪɟɩɚɪɚɬɵ ɧɚ ɨɫɧɨɜɟ: Bacillus 

subtilis, ɲɬɚɦɦ 26-Ⱦ (Ɏɢɬɨɫɩɨɪɢɧ-Ɇ, ɀ,ɉɋ, ɉ); B. subtilis, ɲɬɚɦɦ ȼ-10 ȼɂɁɊ 

(Ⱥɥɢɪɢɧ-Ȼ, ɀ, ɋɉ, Ɍɚɛ); B. subtilis, ɲɬɚɦɦ ɂɉɆ-215 (Ȼɚɤɬɨɮɢɬ, ɋɄ, ɋɉ); B. 

subtilis, ɲɬɚɦɦ Ɇ-22 ȼɂɁɊ (Ƚɚɦɚɢɪ, ɋɉ, ɌȺȻ); B. subtilis, ɲɬɚɦɦ ȼɄɆ-ȼ-

2604D + B. subtilis, ɲɬɚɦɦ ȼɄɆ-ȼ-2604D (ȼɢɬɚɩɥɚɧ, ɋɉ); B. subtilis, ɲɬɚɦɦ 

ɑ-13 (Ȼɢɫɨɥɛɢɋɚɧ, ɀ) (Ɂɚɯɚɪɟɧɤɨ, 2015). 

Ⱥɤɬɢɧɨɦɢɰɟɬɵ (ɛɚɤɬɟɪɢɨɩɨɞɨɛɧɵɟ ɨɪɝɚɧɢɡɦɵ)  

 Ⱥɤɬɢɧɨɦɢɰɟɬɵ  – ɝɪɚɦɩɨɥɨɠɢɬɟɥɶɧɵɟ, ɚɷɪɨɛɧɵɟ ɢ ɪɚɡɜɟɬɜɥɹɸɳɢɟɫɹ 

ɛɚɤɬɟɪɢɢ (ɛɚɤɬɟɪɢɨɩɨɞɨɛɧɵɟ ɨɪɝɚɧɢɡɦɵ), ɫɩɨɫɨɛɧɵɟ ɩɪɨɞɭɰɢɪɨɜɚɬɶ ɩɨɥɟɡ-

ɧɵɟ ɜɬɨɪɢɱɧɵɟ ɦɟɬɚɛɨɥɢɬɵ, ɜɤɥɸɱɚɹ ɪɚɡɥɢɱɧɵɟ ɚɧɬɢɛɢɨɬɢɤɢ, ɷɤɡɨɝɟɧɧɵɟ 

ɮɟɪɦɟɧɬɵ, ɪɚɡɪɭɲɚɸɳɢɟ  ɤɥɟɬɨɱɧɵɟ ɫɬɟɧɤɢ ɩɚɬɨɝɟɧɧɵɯ ɝɪɢɛɨɜ ɢ ɬ.ɞ.  (Ilic et 

al., 2007). ɇɚ ɛɚɡɟ ɚɤɬɢɧɨɦɢɰɟɬɨɜ  (ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɪɨɞɚ Streptomyces ) ɫɨɡ-

ɞɚɧɵ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɫɢɫɬɟɦɚɯ ɡɚɳɢɬɵ ɩɪɟɩɚɪɚɬɵ AlirinC, 

Mycostop, and Actinovate (Degtyareva et al.,  2007). 

 

Ƚɪɢɛɵ ɚɧɬɚɝɨɧɢɫɬɵ 

ɂɡɜɟɫɬɧɨ ɛɨɥɶɲɨɟ ɱɢɫɥɨ  ɦɢɤɪɨɦɢɰɟɬɨɜ ɩɨɬɟɧɰɢɚɥɶɧɵɯ  BCAs.  ɗɬɨ 

ɦɢɤɪɨɦɢɰɟɬɵ  ɪɨɞɚ Trichoderma (ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɤɨɧɬɪɨɥɹ  Botrytis cineria, 

Fusarium, Pythium and Rhizoctonia); Ampelomyces quisqualis – ɝɢɩɟɪɩɨɪɚɡɢɬ 

ɦɭɱɧɢɫɬɨɪɨɫɹɧɵɯ ɝɪɢɛɨɜ;  Chaetomium globosum ɢ C. cupreum, –  ɩɪɨɹɜɥɹɸ-

ɳɢɟ ɚɤɬɢɜɧɨɫɬɶ ɩɪɨɬɢɜ  ɛɨɥɟɡɧɟɣ ɤɨɪɧɟɣ ɜɵɡɵɜɚɟɦɵɯ  Fusarium, Phytophtho-

ra and Pythium ; Gliocladium virens – ɷɮɮɟɤɬɢɜɧɵɣ ɩɪɨɬɢɜ ɩɨɱɜɟɧɧɵɯ ɩɚɬɨɝɟ-

ɧɨɜ; Coniothyrium minitans –  ɦɢɤɨɩɚɪɚɡɢɬ Sclerotinia ɢ ɞɪ. (Kaewchai et al.,  

2009). Ɉɞɧɚɤɨ ɧɚɢɛɨɥɟɟ  ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɝɪɢɛɧɵɦ ɛɢɨɚɝɟɧɬɚɦɢ ɛɢɨɩɪɟɩɚ-



 
11 

ɪɚɬɨɜ  ɹɜɥɹɸɬɫɹ  ɦɢɤɪɨɦɢɰɟɬɵ ɪɨɞɚ Trichoderma (ɬɟɥɟɨɦɨɪɮɚ Hypocrea) , ɤɨ-

ɬɨɪɵɦ ɭɞɟɥɹɟɬɫɹ ɨɫɨɛɨ ɩɪɢɫɬɚɥɶɧɨɟ ɜɧɢɦɚɧɢɟ (Ⱥɥɢɦɨɜɚ, 2006; Vinale et al.,  

2008; Al-Taweil et al.,  2009). Ɉɧɢ ɦɨɝɭɬ ɞɟɣɫɬɜɨɜɚɬɶ ɤɚɤ ɚɧɬɚɝɨɧɢɫɬɵ (ɤɨɧɤɭ-

ɪɢɪɭɹ ɡɚ ɩɢɬɚɬɟɥɶɧɵɟ ɜɟɳɟɫɬɜɚ ɢ ɩɪɨɫɬɪɚɧɫɬɜɨ), ɤɚɤ ɪɟɝɭɥɹɬɨɪɵ ɪɨɫɬɚ ɢ ɢɧ-

ɞɭɤɬɨɪɵ ɫɢɫɬɟɦɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɜɵɞɟɥɹɬɶ  ɚɧɬɢɛɢɨɬɢɤɢ  ɢ ɞɟɣɫɬɜɨɜɚɬɶ ɧɚ-

ɩɪɹɦɭɸ ɧɚ ɦɢɰɟɥɢɣ ɩɚɬɨɝɟɧɧɵɯ ɝɪɢɛɨɜ (ɦɢɤɨɩɚɪɚɡɢɬɢɡɦ) (Howell, 2003). 

Trichoderma spp.  ɜɵɞɟɥɹɸɬ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɟ ɫɢɞɟɪɨɮɨɪɵ ɯɟɥɚɬɢɡɢɪɭɸ-

ɳɢɟ ɠɟɥɟɡɨ ɢ ɞɟɥɚɸɳɟɝɨ ɟɝɨ ɧɟɞɨɫɬɭɩɧɵɦ ɞɥɹ ɩɚɬɨɝɟɧɨɜ  (Benitez et al., 

2004). ȼɵɫɨɤɚɹ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɩɥɚɫɬɢɱɧɨɫɬɶ ɢ ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɫɞɟɥɚɥɢ ɩɪɟɩɚɪɚɬɵ ɧɚ ɨɫɧɨɜɟ Trichoderma spp.  ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɦɢ ɛɢɨ-

ɮɭɧɝɢɰɢɞɚɦɢ ɜ ɦɢɪɟ (Naher et al.,  2009).  

ȼ ɊɎ ɢɡ ɩɪɟɩɚɪɚɬɨɜ ɧɚ ɨɫɧɨɜɟ  Trichoderma spp.   ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ – 

ɋɬɟɪɧɢɮɚɝ (Trichoderma harzianum, ɲɬɚɦɦ BKM F-4099D ɋɉ); Ɍɪɢɯɨɰɢɧ 

(Trichoderma harzianum, ɲɬɚɦɦ Ƚ 30 ȼɂɁɊ, ɋɉ); Ɍɪɢɯɨɞɟɪɦɚ ȼɟɪɢɞɟ 471 

(Trichoderma viride, ɲɬɚɦɦ 471, ɋɉ) (Ɂɚɯɚɪɟɧɤɨ, 2015). 

ȼɦɟɫɬɟ ɫ ɬɟɦ, ɩɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ   ɢɦɟɸɬɫɹ ɪɚɡɥɢɱ-

ɧɵɟ ɝɪɭɩɩɵ  BCAs, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɛɢɨɩɪɟ-

ɩɚɪɚɬɨɜ, ɱɬɨ ɞɢɤɬɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɢɯ ɨɰɟɧɤɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨ-

ɫɬɢ ɩɪɢɦɟɧɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɧɚ ɹɪɨɜɨɣ ɩɲɟɧɢɰɟ.  
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II. ɍɋɅɈȼɂə ɂ ɆȿɌɈȾɂɄȺ ɉɊɈȼȿȾȿɇɂə  ɂɋɋɅȿȾɈȼȺɇɂɃ 

 

 

 

2.1. Ɉɛɴɟɤɬɵ ɢ ɦɚɬɟɪɢɚɥɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɣ – ɹɪɨɜɚɹ ɩɲɟɧɢɰɚ ɫɨɪɬɚ  Ƀɨɥɞɵɡ. 

ȼ ɤɚɱɟɫɬɜɟ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɚɝɟɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɦɢɤ-

ɪɨɨɪɝɚɧɢɡɦɨɜ (ɬɚɛɥɢɰɚ 1),  ɩɨɥɭɱɟɧɧɵɟ ɜ Ʉɚɡɚɧɫɤɨɦ ȽȺɍ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ 

Ɏɐɉ «Ɋɚɡɪɚɛɨɬɤɚ ɫɨɜɪɟɦɟɧɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ ɨɬ 

ɛɢɨɬɢɱɟɫɤɢɯ, ɚɛɢɨɬɢɱɟɫɤɢɯ ɢ ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɫɬɪɟɫɫɨɜ, ɚ ɬɚɤɠɟ ɬɟɯɧɨɥɨɝɢɣ ɢɯ 

ɩɪɢɦɟɧɟɧɢɹ ɜ ɚɞɚɩɬɢɜɧɨɦ ɡɟɦɥɟɞɟɥɢɢ» ɩɨ ɉɇɂ № 14.610.21.0017. 

Ɍɚɛɥɢɰɚ 1 – Ȼɢɨɥɨɝɢɱɟɫɤɢɟ ɚɝɟɧɬɵ ɜ ɨɩɵɬɚɯ  

ȼɢɞ Ƚɪɭɩɩɚ 

Pseudomonas fluorescens RECB – 44 B Ƚɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɟ 

ɪɢɡɨɫɮɟɪɧɵɟ  ɛɚɤɬɟɪɢɢ 

Bacillus spɪ. RECB – 50 B Ƚɪɚɦɩɨɥɨɠɢɬɟɥɶɧɵɟ ɷɧɞɨɮɢɬɧɵɟ 

ɛɚɤɬɟɪɢɢ 

Streptomyces spɪ. RECB – 31 B Ⱥɤɬɢɧɨɦɢɰɟɬɵ  

(ɝɪɚɦɩɨɥɨɠɢɬɟɥɶɧɵɟ ɛɚɤɬɟɪɢɨ-

ɩɨɞɨɛɧɵɟ ɨɪɝɚɧɢɡɦɵ) 

Trichoderma viride RECB – 74 B Ɇɢɤɪɨɦɢɰɟɬɵ 
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2.2. Ⱥɝɪɨɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ  

 

Ⱥɝɪɨɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ 2018 ɝ 

ɫɤɥɚɞɵɜɚɥɢɫɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ (ɪɢɫ. 4). ȼ ɦɚɟ ɩɨɝɨɞɚ ɛɵɥɚ ɭɫɬɨɣɱɢɜɨ 

ɬɟɩɥɨɣ.   ɋɪɟɞɧɟɫɭɬɨɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɡɚ ɦɟɫɹɰ ɫɨɫɬɚɜɢɥɚ 14,4°ɋ ɢɥɢ 

ɧɚ 9,9 % ɜɵɲɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ. ɋɭɦɦɚ ɨɫɚɞɤɨɜ ɡɚ ɦɟɫɹɰ ɫɨɫɬɚɜɢɥɚ 23 ɦɦ 

ɢɥɢ   ɜɫɟɝɨ 62,1 % ɨɬ ɧɨɪɦɵ. ɋɪɚɜɧɢɬɟɥɶɧɨ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ 

ɜɵɩɚɥɨ ɜɨ 2-ɣ ɞɟɤɚɞɟ ɦɚɹ. ȼ ɢɸɧɟ  ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɛɵɥɚ 

16,9°ɋ, ɱɬɨ ɩɪɢɦɟɪɧɨ ɧɚ ɭɪɨɜɧɟ  ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. Ɂɚ ɦɟɫɹɰ 

ɜɵɩɚɥɨ 36,0 ɦɦ ɨɫɚɞɤɨɜ ɢɥɢ 49,3 % ɨɬ ɧɨɪɦɵ, ɱɬɨ ɨɬɪɚɡɢɥɨɫɶ ɧɚ ɪɨɫɬɟ ɢ 

ɪɚɡɜɢɬɢɹ ɪɚɫɬɟɧɢɣ. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɢɸɥɟ   ɛɵɥɚ ɧɟɦɧɨɝɨ ɜɵɲɟ 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɫɨɫɬɚɜɢɥɚ ɜ ɫɪɟɞɧɟɦ 22,3°ɋ, ɧɨ ɨɫɚɞɤɨɜ ɜ 

ɬɟɱɟɧɢɟ ɦɟɫɹɰɚ ɜɵɩɚɞɚɥɨ ɧɚ  33 % ɛɨɥɶɲɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɯ ɡɧɚɱɟɧɢɣ. ȼ 

ɚɜɝɭɫɬɟ ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɛɵɥɚ ɜɵɲɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ 

ɢ ɫɨɫɬɚɜɢɥɚ ɜ ɫɪɟɞɧɟɦ 19,8°ɋ, ɚ ɫɭɦɦɚ ɨɫɚɞɤɨɜ ɡɚ ɦɟɫɹɰ ɫɨɫɬɚɜɢɥɚ ɥɢɲɶ 26  

ɦɦ, ɱɬɨ ɧɚ 33,7% ɦɟɧɶɲɟ ɦɧɨɝɨɥɟɬɧɢɯ ɡɧɚɱɟɧɢɣ. ɋɟɧɬɹɛɪɶ ɛɵɥ ɬɟɩɥɵɦ ɢ 

ɫɭɯɢɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɝɨɞɧɵɟ ɭɫɥɨɜɢɹ ɜɟɝɟɬɚɰɢɢ 2018 ɝɨɞɚ ɨɬɥɢɱɚɥɢɫɶ ɡɚ-

ɫɭɲɥɢɜɵɦɢ ɭɫɥɨɜɢɹɦɢ, ɱɬɨ ɨɬɪɚɡɢɥɨɫɶ ɧɚ ɪɨɫɬɟ ɢ ɪɚɡɜɢɬɢɢ ɪɚɫɬɟɧɢɣ ɩɲɟɧɢ-

ɰɵ.  
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2.3. Ɇɟɬɨɞɢɤɚ  ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɨɩɵɬɧɵɯ ɩɨɥɹɯ  ɎȽȻɈɍ ȼɈ «Ʉɚɡɚɧɫɤɢɣ 

ȽȺɍ» ɜ 2018 ɝɨɞɭ ɛɥɢɡɢ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɫɟɥɨ  Ȼɨɥɶɲɢɟ Ʉɚɛɚɧɵ.   

 ɋɯɟɦɚ ɨɩɵɬɚ: 

1. Ʉɨɧɬɪɨɥɶ – ɛɟɡ ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ.  

2. Pseudomonas fluorescens. 

3. Bacillus spɪ. 

4. Streptomyces spɪ. 

5. Trichoderma viride  

ɇɨɪɦɚ ɪɚɫɯɨɞɚ ɛɢɨɩɪɟɩɚɪɚɬɨɜ ɧɚ ɨɫɧɨɜɟ ɢɡɭɱɚɟɦɵɯ ɛɢɨɚɝɟɧɬɨɜ  – 1,0 

ɥ/ɬ.  

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɞɟɥɹɧɤɢ – 2,1 ɦ2, ɭɱɟɬɧɚɹ – 1,5 ɦ2. ɉɨɜɬɨɪɧɨɫɬɶ ɜ ɨɩɵɬɟ 

– ɱɟɬɵɪɟɯɤɪɚɬɧɚɹ.  ɉɨɞ ɤɭɥɶɬɢɜɚɰɢɸ ɜɧɨɫɢɥɢɫɶ  2 ɰ/ɝɚ ɚɡɨɮɨɫɤɢ ɢ 1 ɰ /ɝɚ ɚɦ-

ɦɢɚɱɧɨɣ ɫɟɥɢɬɪɵ. ɉɨɫɟɜ ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ ɫɨɪɬɚ Ƀɨɥɞɵɡ ɩɪɨɜɟɥɢ 9 ɦɚɹ, ɫ 

ɧɨɪɦɨɣ ɜɵɫɟɜɚ 5,5 ɦɥɧ. ɜɫɯɨɠɢɯ ɫɟɦɹɧ. Ⱥɝɪɨɬɟɯɧɨɥɨɝɢɹ ɜɨɡɞɟɥɵɜɚɧɢɹ ɹɪɨ-

ɜɨɣ ɩɲɟɧɢɰ – ɨɛɳɟɩɪɢɧɹɬɚɹ ɞɥɹ ɡɨɧɵ ɉɪɟɞɤɚɦɶɹ Ɋɟɫɩɭɛɥɢɤɢ Ɍɚɬɚɪɫɬɚɧ. Ɋɚɫ-

ɯɨɞ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɪɢ ɩɪɨɬɪɚɜɥɢɜɚɧɢɢ – 10 ɥ/ɬ. 

ɉɨɱɜɚ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ – ɫɟɪɚɹ ɥɟɫɧɚɹ ɫɪɟɞɧɟɫɭɝɥɢɧɢɫɬɚɹ. Ⱥɝɪɨɯɢɦɢ-

ɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

Ɍɚɛɥɢɰɚ 1 –  Ⱥɝɪɨɯɢɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨɱɜɵ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ ɜ 

2018 ɝɨɞɭ (ɨɩɵɬɧɨɟ ɩɨɥɟ Ʉɚɡɚɧɫɤɨɝɨ ȽȺɍ) 

ɉɨɤɚɡɚɬɟɥɶ Ɂɧɚɱɟɧɢɹ Ƚɪɭɩɩɚ   

ɋɨɞɟɪɠɚɧɢɟ  ɝɭɦɭɫɚ, %  3,0-3,9 ɇɢɡɤɚɹ 

ɪɇ ɫɨɥ. 5,2-5,4 ɋɥɚɛɨɤɢɫɥɚɹ 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɮɨɫɮɨɪɚ, ɦɝ/ɤɝ ɩɨɱɜɵ 143-147 ɉɨɜɵɲɟɧɧɚɹ* 

Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɤɚɥɢɹ, ɦɝ/ɤɝ ɩɨɱɜɵ 107-110 ɋɪɟɞɧɹɹ* 

 

Ɉɛɳɢɟ ɦɟɬɨɞɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɩɪɨɜɟɞɟɧɢя ɢɫɫɥɟɞɨɜɚɧɢɣ 

1. Ɏɟɧɨɥɨɝɢɱɟɫɤɢɟ ɧɚɛɥɸɞɟɧɢɹ, ɭɱɟɬ ɝɭɫɬɨɬɵ ɫɬɨɹɧɢɹ ɪɚɫɬɟɧɢɣ, ɨɩɪɟ-

ɞɟɥɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɫɬɪɭɤɬɭɪ ɭɪɨɠɚɹ ɢ ɭɪɨɠɚɣɧɨɫɬɢ ɫɨɝɥɚɫɧɨ Ɇɟɬɨɞɢɤɚɦ ɝɨ-
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ɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɨɪɬɨɢɫɩɵɬɚɧɢɹ (Ɇɟɬɨɞɢɤɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɨɪɬɨɢɫɩɵɬɚ-

ɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ…1989). 

2. ɍɱɟɬ ɛɨɥɟɡɧɟɣ ɪɚɫɬɟɧɢɣ ɩɪɨɜɨɞɢɥɫɹ ɩɨ ɨɛɳɟɩɪɢɧɹɬɵɦ ɦɟɬɨɞɢɤɚɦ 

ɞɥɹ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ. 

3. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɯɥɨɪɨɮɢɥɥɚ. ɗɤɫɬɪɚɤɰɢɸ ɩɢɝɦɟɧɬɨɜ ɢɡ 

ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɨɜɨɞɹɬ 96% ɷɬɢɥɨɜɵɦ ɫɩɢɪɬɨɦ. ɇɚɜɟɫɤɭ ɥɢɫɬɶɟɜ 

ɩɨɦɟɳɚɥɢ ɜ ɩɪɨɛɢɪɤɭ ɨɛɴёɦɨɦ   20 ɦɥ ɢ ɞɨɛɚɜɥɹɥɢ ɷɬɢɥɨɜɵɣ ɫɩɢɪɬ ɜ ɫɨɨɬ-

ɧɨɲɟɧɢɢ 1:10. ɉɪɨɛɢɪɤɭ ɧɚɝɪɟɜɚɥɢ ɧɚ ɜɨɞɹɧɨɣ ɛɚɧɟ ɞɨ 65-70°ɋ ɢ ɜɵɞɟɪɠɢɜɚ-

ɥɢ ɩɪɢ ɷɬɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɬɟɱɟɧɢɟ 40-60 ɦɢɧɭɬ. ȼɨ ɜɪɟɦɹ ɧɚɝɪɟɜɚ ɞɥɹ ɩɪɟ-

ɞɨɬɜɪɚɳɟɧɢɹ ɢɫɩɚɪɟɧɢɹ ɩɪɨɛɢɪɤɭ ɧɟɩɥɨɬɧɨ ɡɚɤɪɵɜɚɥɢ ɮɨɥɶɝɨɣ. Ɏɨɬɨɦɟɬɪɢ-

ɱɟɫɤɢɣ ɚɧɚɥɢɡ ɩɪɨɜɨɞɢɥɢ ɫ ɩɨɦɨɳɶɸ ɂɎȺ/ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɚ ɧɚ ɩɥɚɧɲɟɬɚɯ. 

Ɉɩɬɢɱɟɫɤɭɸ ɩɥɨɬɧɨɫɬɶ ɷɤɫɬɪɚɤɬɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɭɦɦɚɪɧɨɝɨ ɯɥɨɪɨɮɢɥɥɚ 

ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɞɥɢɧɟ ɜɨɥɧɵ 630 ɧɦ, ɯɥɨɪɨɮɢɥɥɚ ɚ ɢ ɛ – 649,665 ɢ 750 ɧɦ. Ɉɩ-

ɬɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ D750 ɧɦ ɫɥɭɠɢɬ ɩɨɩɪɚɜɤɨɣ. Ʉɨɧɰɟɧɬɪɚɰɢɢ ɯɥɨɪɨɮɢɥɥɚ ɚ 

ɢ ɛ ɪɚɫɫɱɢɬɵɜɚɥɢ ɩɨ ɮɨɪɦɭɥɚɦ: 

ɋɯɥ ɚ= 13,7*(D665-D750) -5,76*(D649-D750) ɦɤɝ/ɦɥ,     (1) 

ɋɯɥ ɛ= 25,8*(D649-D750) -7,6*(D665-D750) ɦɤɝ/ɦɥ,  (2) 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɯɥɨɪɨɮɢɥɥɚ ɚ ɢ ɛ, ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɢɝɦɟɧɬɚ ɜ ɷɤɫɬɪɚɤɬɟ ɭɦɧɨɠɚɥɢ ɧɚ ɨɛɴɟɦ ɷɤɫɬɪɚɤɬɚ ɜ ɦɥ ɢ ɞɟ-

ɥɢɥɢ ɧɚ ɧɚɜɟɫɤɭ. 

4. ɍɛɨɪɤɭ ɢ ɫɧɨɩɨɜɨɣ ɚɧɚɥɢɡ ɩɪɨɜɨɞɢɥɢ ɜɪɭɱɧɭɸ. 
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III. ɊȿɁɍɅɖɌȺɌɕ ɂɋɋɅȿȾɈȼȺɇɂɃ 

 

3.1. ɉɨɥɟɜɚɹ ɜɫɯɨɠɟɫɬɶ ɢ ɝɭɫɬɨɬɚ ɫɬɨɹɧɢɹ ɪɚɫɬɟɧɢɣ 

 

ɉɨɫɥɟ ɩɨɹɜɥɟɧɢɹ ɜɫɯɨɞɨɜ ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ ɩɨɞɫɱɢɬɵɜɚɥɢ ɝɭɫɬɨɬɭ ɢ ɩɨ-

ɤɚɡɚɬɟɥɶ ɩɨɥɟɜɨɣ ɜɫɯɨɠɟɫɬɢ  (ɬɚɛɥ. 2). 

Ɍɚɛɥɢɰɚ 2 – ɉɨɥɟɜɚɹ ɜɫɯɨɠɟɫɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɟɞɩɨɫɟɜɧɨɣ ɨɛɪɚɛɨɬɤɢ  

ɫɟɦɹɧ, %, 2018 ɝ 

ȼɚɪɢɚɧɬ ɑɢɫɥɨ ɜɫɯɨɞɨɜ, 

ɲɬ./ɦ² 

ɉɨɥɟɜɚɹ ɜɫɯɨɠɟɫɬɶ, 

% 

Ʉɨɧɬɪɨɥɶ 405 73,6 

Pseudomonas fluorescens  407* 74,0 

Bacillus spɪ.  449  81,6 

Streptomyces spɪ.  395* 71,8 

Trichoderma viride  491 89,3 

ɉɪɢɦɟɱɚɧɢɟ: * – ɪɚɡɧɢɰɚ ɡɧɚɱɟɧɢɹ ɧɟ ɞɨɫɬɨɜɟɪɧɚ ɤ ɤɨɧɬɪɨɥɸ ɩɪɢ ɫɬɚɧ-
ɞɚɪɬɧɨɣ ɨɲɢɛɤɟ Ɋ=0,05. 

 

Ɋɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ   ɜ ɭɫɥɨɜɢɹɯ ɦɚɣɫɤɨɣ ɡɚ-

ɫɭɯɢ 2018 ɝɨɞɚ  ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɚɝɟɧɬɨɜ  Pseudomonas fluorescens  ɢ Streptomy-

ces spɪ. ɧɟ ɨɤɚɡɚɥɨ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɜɫɯɨɞɨɜ ɢ ɩɨɥɟ-

ɜɭɸ ɜɫɯɨɠɟɫɬɶ ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɛɢɨɩɪɟɩɚɪɚɬɨɜ ɧɚ ɨɫɧɨɜɟ ɷɧ-

ɞɨɮɢɬɧɨɣ ɛɚɤɬɟɪɢɢ Bacillus spɪ.,   ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɫɢɥɨ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ 

ɜɫɯɨɞɨɜ, ɬɚɤ ɢ ɩɨɥɟɜɭɸ ɜɫɯɨɠɟɫɬɶ, ɧɨ ɧɚɢɛɨɥɶɲɟɟ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ 

ɞɚɧɧɵɣ ɩɨɤɚɡɚɬɟɥɢ ɨɤɚɡɚɥɨ ɩɪɢɦɟɧɟɧɢɟ ɛɢɨɩɪɟɩɚɪɚɬɚ ɫ Trichoderma viride. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɭɫɥɨɜɢɹɯ ɡɚɫɭɯɢ  ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ ɪɚɫɬɟ-

ɧɢɣ ɩɲɟɧɢɰɵ, ɩɪɢɦɟɧɟɧɢɟ ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ ɷɧɞɨɮɢɬɧɵɦɢ ɛɚɤɬɟɪɢɹɦɢ Bacil-

lus spɪ. ɢ ɦɢɤɪɨɦɢɰɟɬɨɦ Trichoderma viride ɨɤɚɡɵɜɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹ-

ɧɢɟ ɧɚ ɪɨɫɬ ɢ ɪɚɡɜɢɬɢɹ ɤɭɥɶɬɭɪɵ.  
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3.2. ɉɨɪɚɠɟɧɢɟ ɪɚɫɬɟɧɢɣ ɛɨɥɟɡɧɹɦɢ 

 

 Ɋɟɡɭɥɶɬɚɬɵ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɜɢɬɢɹ ɤɨɪɧɟɜɵɯ ɝɧɢɥɟɣ ɜ ɩɟɪɢɨɞ ɜɫɯɨɞɨɜ 

ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3 

Ɍɚɛɥɢɰɚ 3 – Ɉɰɟɧɤɚ ɪɚɡɜɢɬɢɹ ɤɨɪɧɟɜɵɯ ɝɧɢɥɟɣ ɪɚɫɬɟɧɢɣ ɹɪɨɜɨɣ ɩɲɟɧɢ-

ɰɵ ɜ ɮɚɡɭ ɩɨɥɧɵɯ ɜɫɯɨɞɨɜ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɚɡɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɚɝɟɧɬɨɜ,   

2018 ɝ 

ȼɚɪɢɚɧɬ ɋɪɟɞɧɢɣ 

ɛɚɥɥ ɩɨɪɚ-

ɠɟɧɢɹ 

Ɋɚɡɜɢɬɢɟ 

ɛɨɥɟɡɧɢ, % 

Ȼɢɨɥɨɝɢɱɟɫɤɚɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ, 

% 

Ʉɨɧɬɪɨɥɶ 2,6 12,4  

Pseudomonas fluorescens  1,1 3,3 73,4 

Bacillus spɪ.  0,5 1,5 87,9 

Streptomyces spɪ.  0,5 1,5 87,9 

Trichoderma viride  0,6 2,0 83,9 

ɉɪɢɦɟɱɚɧɢɟ: * – ɪɚɡɧɢɰɚ ɡɧɚɱɟɧɢɹ ɧɟ ɞɨɫɬɨɜɟɪɧɚ ɤ ɤɨɧɬɪɨɥɸ ɩɪɢ ɫɬɚɧ-
ɞɚɪɬɧɨɣ ɨɲɢɛɤɟ Ɋ=0,05. 

 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ, ɜɨ ɜɫɟɯ ɜɚɪɢɚɧɬɚɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɛɢɨɥɨ-

ɝɢɱɟɫɤɢɯ ɚɝɟɧɬɨɜ ɩɪɨɢɫɯɨɞɢɥɨ ɫɧɢɠɟɧɢɟ ɩɨɪɚɠɟɧɢɹ ɪɚɫɬɟɧɢɣ ɡɚɛɨɥɟɜɚɧɢɟɦ.  

 ɋɪɟɞɢ ɜɚɪɢɚɧɬɨɜ ɫ ɛɢɨɚɝɟɧɬɨɦ, ɦɢɧɢɦɚɥɶɧɨɟ ɩɨɪɚɠɟɧɢɟ ɪɚɫɬɟɧɢɣ ɹɪɨ-

ɜɨɣ ɩɲɟɧɢɰɵ ɤɨɪɧɟɜɵɦɢ ɝɧɢɥɹɦɢ ɜ ɮɚɡɭ ɜɫɯɨɞɨɜ (ɧɚɢɛɨɥɟɟ ɭɹɡɜɢɦɚɹ ɫɬɚɞɢɹ 

ɞɥɹ ɪɚɫɬɟɧɢɣ) ɛɵɥɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ Bacillus spɪ. ɢ Streptomyces spɪ. ɇɟ-

ɫɤɨɥɶɤɨ ɦɟɧɶɲɟ, ɱɟɦ ɭ ɞɚɧɧɵɯ ɛɢɨɚɝɟɧɬɨɜ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɛɵɥɚ ɩɪɢ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɢ Trichoderma viride. 

ɋɚɦɚɹ ɧɢɡɤɚɹ ɚɤɬɢɜɧɨɫɬɶ ɜ ɩɨɞɚɜɥɟɧɢɢ ɤɨɪɧɟɜɵɯ ɝɧɢɥɟɣ ɩɪɨɹɜɢɥɚɫɶ 

ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɫɟɦɹɧ Pseudomonas fluorescens. 

 Ɋɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɛɪɚɛɨɬɤɢ ɧɚ ɡɚɪɚɠɟɧɧɨɫɬɶ  ɫɟɦɹɧ ɮɢɬɨɩɚ-

ɬɨɝɟɧɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4. 
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 ɋɟɦɟɧɚ ɜ ɨɩɵɬɚɯ ɢɦɟɥɢ ɜɵɫɨɤɭɸ ɡɚɪɚɠɟɧɧɨɫɬɶ ɤɨɪɧɟɜɵɦɢ ɝɧɢɥɹɦɢ 

(ɫɭɦɦɚɪɧɨɟ ɡɚɪɚɠɟɧɢɟ ɝɟɥɶɦɢɧɬɨɫɩɨɪɢɨɡ + ɮɭɡɚɪɢɨɡ 19 %). 

Ɍɚɛɥɢɰɚ 4 – Ɋɟɡɭɥɶɬɚɬɵ ɮɢɬɨɷɤɫɩɟɪɬɢɡɵ ɫɟɦɹɧ ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ ɫɨɪɬɚ Ƀɨɥ-

ɞɵɡ (ɚɝɚɪ ɑɚɩɟɤɚ), 2018 ɝ 

ȼɚɪɢɚɧɬ  

Ɂɚɪɚɠɟɧɧɨɫɬɶ, % 

Аlternaria 

spp. 

Fusarium 

spp. 

Bipolaris 

spp. 
Плɟɫнɟвыɟ 

Ʉɨɧɬɪɨɥɶ 26 13 6 33 

Pseudomonas fluorescens  20* 6 10 66 

Bacillus spɪ.  0 0 0 24 

Streptomyces spɪ.  10 13*  6* 66 

Trichoderma viride  0 0 0 44 

ɉɪɢɦɟɱɚɧɢɟ: * – ɪɚɡɧɢɰɚ ɡɧɚɱɟɧɢɹ ɧɟ ɞɨɫɬɨɜɟɪɧɚ ɤ ɤɨɧɬɪɨɥɸ ɩɪɢ ɫɬɚɧ-
ɞɚɪɬɧɨɣ ɨɲɢɛɤɟ Ɋ=0,05. 

 

 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɜ ɨɬ-

ɧɨɲɟɧɢɢ ɝɟɥɶɦɢɧɬɨɫɩɨɪɢɨɡɧɨɣ ɢ ɮɭɡɚɪɢɨɡɧɨɣ ɢɧɮɟɤɰɢɣ ɤɨɪɧɟɜɵɯ ɝɧɢɥɟɣ, ɚ 

ɬɚɤɠɟ  ɚɥɶɬɟɪɧɚɪɢɨɡɧɵɯ ɝɪɢɛɨɜ, ɧɚɢɛɨɥɶɲɭɸ ɚɤɬɢɜɧɨɫɬɶ ɩɪɨɹɜɢɥɢ Bacillus 

spɪ. ɢ Trichoderma viride. Ⱥɤɬɢɜɧɨɫɬɶ ɠɟ Streptomyces spɪ. ɢ Pseudomonas 

fluorescens ɛɵɥɚ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ. 

ȼ ɨɬɧɨɲɟɧɢɢ ɩɥɟɫɧɟɜɵɯ ɝɪɢɛɨɜ, ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɨɛɥɚɞɚɥ  ɜɚɪɢɚɧɬ  ɫ 

Bacillus spɪ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɨɞɚɜɥɟɧɢɹ ɤɚɤ 

ɫɟɦɟɧɧɨɣ ɢɧɮɟɤɰɢɢ, ɬɚɤ ɢ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ ɨɛɥɚɞɚɥɢ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɚɝɟɧ-

ɬɵ – ɷɧɞɨɮɢɬɵ Bacillus spɪ. ɢ ɦɢɤɪɨɦɢɰɟɬ ɚɧɬɚɝɨɧɢɫɬ Trichoderma viride. 

Ɂɧɚɱɢɬɟɥɶɧɨɣ ɩɪɨɛɥɟɦɨɣ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ ɨɫɬɚɸɬɫɹ 

ɪɚɡɥɢɱɧɵɟ ɥɢɫɬɨɜɵɟ ɦɢɤɨɡɵ, ɜɚɠɧɟɣɲɢɦɢ ɢɡ ɤɨɬɨɪɵɯ ɜ Ɍɚɬɚɪɫɬɚɧɟ ɹɜɥɹɸɬɫɹ 

ɛɭɪɚɹ ɥɢɫɬɨɜɚɹ ɪɠɚɜɱɢɧɚ ɢ ɫɟɩɬɨɪɢɨɡ ɥɢɫɬɶɟɜ. Ⱦɚɧɧɵɟ ɩɨ ɭɱɟɬɭ ɷɬɢɯ ɡɚɛɨɥɟ-

ɜɚɧɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5. 
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Ɂɚɫɭɲɥɢɜɵɟ ɭɫɥɨɜɢɹ ɜɟɝɟɬɚɰɢɢ 2018 ɝɨɞɚ ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ ɬɨɦɭ, ɱɬɨ 

ɪɚɡɜɢɬɢɟ ɥɢɫɬɨɜɵɯ ɛɨɥɟɡɧɟɣ ɲɥɨ ɧɚ ɧɢɡɤɨɦ ɭɪɨɜɧɟ.  

Ɍɚɛɥɢɰɚ 5 – Ɋɚɡɜɢɬɢɟ ɥɢɫɬɨɜɵɯ ɛɨɥɟɡɧɟɣ (ɜ ɮɚɡɭ ɤɨɥɨɲɟɧɢɹ) ɢ ɜɟɥɢɱɢ-

ɧɚ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɯ ɤɨɧɬɪɨɥɹ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɨɛɪɚɛɨɬɤɢ 

ɫɟɦɹɧ ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ ɪɚɡɧɵɦɢ ɛɢɨɚɝɟɧɬɚɦɢ, %, 2018 ɝ 

ȼɚɪɢɚɧɬ Ɋɚɡɜɢɬɢɟ ɛɨɥɟɡɧɢ, % Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɷɮ-

ɮɟɤɬɢɜɧɨɫɬɶ, % 

ɫɟɩɬɨɪɢɨɡ 
ɥɢɫɬɶɟɜ 

ɧɚɫɬɨɹɳɚɹ 
ɦɭɱɧɢɫɬɚɹ 

ɪɨɫɚ 

ɫɟɩɬɨ-
ɪɢɨɡ ɥɢ-

ɫɬɶɟɜ 

ɧɚɫɬɨɹɳɚɹ 
ɦɭɱɧɢɫɬɚɹ 

ɪɨɫɚ 

Ʉɨɧɬɪɨɥɶ 15,9 12,5   

Pseudomonas fluorescens  2,5 8,5 84,3 32,0 

Bacillus spɪ.  3,7 5,3 76,7 57,6 

Streptomyces spɪ.  4,7 7,6 70,4 39,2 

Trichoderma viride  5,8 13,9 63,5 0 

ɉɪɢɦɟɱɚɧɢɟ: * – ɪɚɡɧɢɰɚ ɡɧɚɱɟɧɢɹ ɧɟ ɞɨɫɬɨɜɟɪɧɚ ɤ ɤɨɧɬɪɨɥɸ ɩɪɢ ɫɬɚɧ-
ɞɚɪɬɧɨɣ ɨɲɢɛɤɟ Ɋ=0,05. 

 

 

Ɇɢɧɢɦɚɥɶɧɨɟ ɩɨɪɚɠɟɧɢɟ ɪɚɫɬɟɧɢɣ ɩɲɟɧɢɰɵ ɜ ɮɚɡɭ ɤɨɥɨɲɟɧɢɹ ɫɟɩɬɨ-

ɪɢɨɡɨɦ ɛɵɥɢ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ  ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ ɛɢɨɩɪɟɩɚɪɚɬɨɦ ɧɚ ɨɫɧɨɜɟ 

Pseudomonas fluorescens, ɧɨ ɢ ɜ ɞɪɭɝɢɯ ɜɚɪɢɚɧɬɚɯ ɩɪɨɢɫɯɨɞɢɥɨ ɫɧɢɠɟɧɢɟ ɪɚɡ-

ɜɢɬɢɹ ɦɢɤɨɡɚ, ɚ ɜɟɥɢɱɢɧɚ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɫɬɢɝɚɥɚ 63,5-

76,7%.  

ȼ ɨɬɧɨɲɟɧɢɢ ɧɚɫɬɨɹɳɟɣ ɦɭɱɧɢɫɬɨɣ ɪɨɫɵ ɥɢɫɬɶɟɜ, ɜɵɞɟɥɹɥɫɹ  ɜɚɪɢɚɧɬ  

ɫ ɷɧɞɨɮɢɬɧɵɦɢ ɛɚɤɬɟɪɢɹɦɢ Bacillus spɪ. ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ Pseudomonas 

fluorescens  ɢ Streptomyces spɪ. ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɬɢɜ ɦɭɱɧɢ-

ɫɬɨɣ ɪɨɫɵ ɛɵɥɚ ɩɪɢɦɟɪɧɨ ɧɚ ɨɞɧɨɦ ɭɪɨɜɧɟ – 32-39,2%. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 

Trichoderma viride ɧɟɫɤɨɥɶɤɨ ɭɫɢɥɢɥɨɫɶ ɪɚɡɜɢɬɢɟ ɛɨɥɟɡɧɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɨɛɪɚɛɨɬɤɚ ɫɟɦɹɧ ɛɢɨɩɪɟɩɚɪɚɬɚ-

ɦɢ ɛɢɨɚɝɟɧɬɚɦɢ ɩɪɢɜɨɞɢɬ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɫɧɢɠɟɧɢɸ ɩɨɪɚɠɟɧɢɹ ɪɚɫɬɟɧɢɣ 

ɤɚɤ ɤɨɪɧɟɜɵɦɢ ɝɧɢɥɹɦɢ, ɬɚɤ ɢ ɥɢɫɬɨɜɵɦɢ ɛɨɥɟɡɧɹɦɢ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɤɨɦ-
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ɩɥɟɤɫɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ ɢɡɭɱɚɟɦɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɬɟ-

ɧɢɣ  ɤ ɩɚɬɨɝɟɧɚɦ.   

 

3.3. ɉɨɤɚɡɚɬɟɥɢ ɮɨɬɨɫɢɧɬɟɬɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 

 

ɋɨɞɟɪɠɚɧɢɟ  ɯɥɨɪɨɮɢɥɥɚ ɜ ɥɢɫɬɶɹɯ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ  ɢɧɞɢɤɚɬɨɪɨɦ ɮɨ-

ɬɨɫɢɧɬɟɬɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɪɚɫɬɟɧɢɣ (ɬɚɛɥ. 6). 

Ɍɚɛɥɢɰɚ 6 – ɋɨɞɟɪɠɚɧɢɟ ɫɭɦɦɚɪɧɨɝɨ ɯɥɨɪɨɮɢɥɥɚ ɜ ɥɢɫɬɶɹɯ ɹɪɨɜɨɣ 

ɩɲɟɧɢɰɵ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɚɡɧɵɯ ɛɢɨɚɝɟɧɬɨɜ, ɦɝ/ɝ ɫɵɪɨɝɨ ɜɟɫɚ, 2018 ɝ 

ȼɚɪɢɚɧɬ Ʉɭɳɟ-

ɧɢɟ 

ȼɵɯɨɞ ɜ 

ɬɪɭɛɤɭ 

Ʉɨ-

ɥɨɲɟ-

ɧɢɟ 

ɐɜɟɬɟ-

ɧɢɟ 

ɋɪɟɞɧɹɹ ɡɚ 

ɜɟɝɟɬɚɰɢɸ 

  Ʉɨɧɬɪɨɥɶ 0,653 1,257 2,126 2,299 1,584 

Pseudomonas fluorescens  1,040 1,513 2,403 1,119 1,519 

Bacillus spɪ.  1,232 1,969 1,605 1,603 1,602 

Streptomyces spɪ.  0,881 2,019 1,865 1,516 1,570 

Trichoderma viride  1,104 1,136 2,378 2,301 1,730 

 

ȼ ɮɚɡɭ ɤɭɳɟɧɢɹ  ɩɲɟɧɢɰɵ ɜɨ ɜɫɟɯ ɜɚɪɢɚɧɬɚɯ ɫ ɨɛɪɚɛɨɬɤɨɣ ɫɟɦɹɧ ɨɬɦɟ-

ɱɚɥɨɫɶ ɩɨɜɵɲɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɯɥɨɪɨɮɢɥɥɚ ɜ ɥɢɫɬɶɹɯ, ɧɨ ɧɚɢɛɨɥɶɲɟɟ ɟɝɨ ɤɨ-

ɥɢɱɟɫɬɜɨ ɛɵɥɨ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɩɪɨɬɪɚɜɥɢɜɚɧɢɹ ɫɟɦɹɧ ɷɧɞɨɮɢɬɧɵɦɢ ɛɚɤɬɟ-

ɪɢɹɦɢ Bacillus spɪ. 

ȼ ɮɚɡɭ ɜɵɯɨɞɚ ɜ ɬɪɭɛɤɭ ɧɚɢɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ ɧɚɤɨɩɥɟɧɢɹ ɩɢɝɦɟɧɬɚ 

ɛɵɥɢ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɫɟɦɹɧ ɛɢɨɩɪɟɩɚɪɚɬɨɦ ɫ Streptomyces spɪ..  

 ȼ ɩɟɪɢɨɞ ɤɨɥɨɲɟɧɢɹ ɜɵɞɟɥɹɥɢɫɶ ɜɚɪɢɚɧɬɵ ɫ  Pseudomonas fluorescens ɢ 

Trichoderma viride. 

 ȼ ɩɟɪɢɨɞ ɰɜɟɬɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɛɵɥɢ ɬɚɤɠɟ ɩɪɢ ɨɛɪɚɛɨɬ-

ɤɟ ɫɟɦɹɧ Trichoderma viride. 

 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɫɪɟɞɧɟɦ ɡɚ ɜɟɝɟɬɚɰɢɸ ɩɨ ɩɨɤɚɡɚɬɟɥɸ ɧɚɤɨɩɥɟɧɢɹ ɯɥɨ-

ɪɨɮɢɥɥɚ ɜɵɞɟɥɹɥɫɹ ɜɚɪɢɚɧɬ ɫ Trichoderma viride. 
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 ɉɪɨɞɭɤɬɢɜɧɨɫɬɶ ɮɨɬɨɫɢɧɬɟɡɚ, ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɥɨɳɚɞɶɸ ɥɢ-

ɫɬɶɟɜ, ɤɚɤ ɝɥɚɜɧɵɯ ɨɪɝɚɧɨɜ ɮɨɬɨɫɢɧɬɟɡɚ ɪɚɫɬɟɧɢɣ (ɬɚɛɥɢɰɚ 7). 

Ɍɚɛɥɢɰɚ 7 – ɉɥɨɳɚɞɶ ɥɢɫɬɶɟɜ ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ (ɥɢɫɬɨɜɨɣ ɢɧɞɟɤɫ) ɩɪɢ 

ɨɛɪɚɛɨɬɤɟ ɫɟɦɹɧ ɪɚɡɥɢɱɧɵɦɢ ɛɢɨɚɝɟɧɬɚɦɢ, ɦ2/ɦ2
, 2018 ɝ 

ȼɚɪɢɚɧɬ    ȼɫɯɨ-

ɞɵ 

Ʉɭɳɟ-

ɧɢɟ 

ȼɵɯɨɞ ɜ 

ɬɪɭɛɤɭ 

Ʉɨɥɨ-

ɲɟɧɢɟ 

ɋɪɟɞɧɹɹ ɡɚ 

ɜɟɝɟɬɚɰɢɸ 

  Ʉɨɧɬɪɨɥɶ 0,097 0,341 0,676 1,150 0,566 

Pseudomonas fluorescens  0,090 0,510 1,022 1,506 0,782 

Bacillus spɪ.  0,097 0,511 0,813 1,482 0,726 

Streptomyces spɪ.  0,095 0,379 0,853 1,817 0,786 

Trichoderma viride  0,178 0,810 2,205 1,836 1,257 

 

 ȼ ɮɚɡɭ ɜɫɯɨɞɨɜ ɢ ɜ ɩɟɪɢɨɞ ɤɭɳɟɧɢɹ ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ, ɦɚɤɫɢɦɚɥɶɧɚɹ 

ɩɥɨɳɚɞɶ ɥɢɫɬɶɟɜ ɜ ɨɩɵɬɟ ɛɵɥɚ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɛɢɨɩɪɟɩɚɪɚɬɚ ɫ Trichoderma 

viride.  

 ȼ ɩɟɪɢɨɞ ɜɵɯɨɞɚ ɜ ɬɪɭɛɤɭ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɬɚɤɠɟ ɨɛɥɚɞɚɥ  ɜɚɪɢɚɧɬ ɫ 

Trichoderma viride. 

 ȼ ɮɚɡɭ ɤɨɥɨɲɟɧɢɹ ɧɚɢɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ ɥɢɫɬɨɜɨɝɨ ɢɧɞɟɤɫɚ ɬɚɤɠɟ ɛɵɥɢ 

ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɛɢɨɩɪɟɩɚɪɚɬɚ ɫ Trichoderma viride. 

 ȼ ɫɪɟɞɧɟɦ ɡɚ ɜɟɝɟɬɚɰɢɸ, ɩɪɢɦɟɧɟɧɢɟ ɜɫɟɯ ɜɚɪɢɚɧɬɨɜ ɫ ɛɢɨɩɪɟɩɚɪɚɬɚɦɢ 

ɩɪɢɜɟɥɨ ɤ ɛɨɥɟɟ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɪɨɫɬɭ ɩɥɨɳɚɞɢ ɥɢɫɬɶɟɜ, ɱɟɦ ɜ ɤɨɧɬɪɨɥɟ. ɋɪɟ-

ɞɢ ɜɚɪɢɚɧɬɨɦ, ɡɚ ɜɟɝɟɬɚɰɢɸ ɥɭɱɲɢɟ ɡɧɚɱɟɧɢɹ ɛɵɥɢ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ 

Trichoderma viride. 

 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɪɚɛɨɬɤɚ ɫɟɦɹɧ ɛɢɨɩɪɟɩɚɪɚɬɨɦ ɧɚ ɨɫɧɨɜɟ ɜɫɟɯ ɢɡɭɱɚɟ-

ɦɵɯ ɛɢɨɚɝɟɧɬɨɜ ɩɪɢɜɟɥɨ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɫɬɢɦɭɥɢɪɨɜɚɧɢɸ ɩɥɨɳɚɞɢ ɥɢɫɬɨ-

ɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 
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3.4. ɍɪɨɠɚɣɧɨɫɬɶ ɢ ɫɬɪɭɤɬɭɪɚ ɭɪɨɠɚɹ 

 

 Ⱦɚɧɧɵɟ ɩɨ ɭɪɨɠɚɣɧɨɫɬɢ ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8. 

Ɍɚɛɥɢɰɚ 8 – ɍɪɨɠɚɣɧɨɫɬɶ ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ ɫɨɪɬɚ Ƀɨɥɞɵɡ ɩɪɢ ɩɪɢɦɟɧɟ-

ɧɢɢ ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ, ɬ/ɝɚ,   2018 ɝ 

ȼɚɪɢɚɧɬ ɍɪɨɠɚɣ-

ɧɨɫɬɶ, ɬ/ɝɚ 

ɉɪɢɛɚɜɤɚ ɤ ɤɨɧɬɪɨɥɸ 

 ɬ/ɝɚ % 

Ʉɨɧɬɪɨɥɶ 2,36   

Pseudomonas fluorescens  2,85 0,49 20,8 

Bacillus spɪ.  2,95 0,59 25,0 

Streptomyces spɪ.  2,49 0,13 5,5 

Trichoderma viride  2,94 0,58 24,6 

ɇɋɊ05 0,13  

 

 

ɉɪɢɦɟɧɟɧɢɟ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ ɜɫɟɯ  ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɚɝɟɧɬɨɜ ɩɪɢɜɟɥɨ 

ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɪɨɫɬɭ ɭɪɨɠɚɣɧɨɫɬɢ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɤɨɧɬɪɨɥɟɦ. 

ɍɪɨɠɚɣɧɨɫɬɶ ɜ ɜɚɪɢɚɧɬɚɯ ɫ Bacillus spɪ. ɢ Trichoderma viride ɛɵɥɚ ɧɚ 

ɨɞɧɨɦ ɭɪɨɜɧɟ – 2,94-2,95 ɬ/ɝɚ. ɇɟɫɤɨɥɶɤɨ ɦɟɧɶɲɟ ɩɨɤɚɡɚɬɟɥɶ ɛɵɥ ɩɪɢ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɢ Pseudomonas fluorescens,  ɚ ɦɢɧɢɦɚɥɶɧɚɹ ɩɪɢɛɚɜɤɚ ɭɪɨɠɚɹ ɛɵɥɚ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ Streptomyces spɪ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɦɟɧɟɧɢɟ ɛɢɨɩɪɟɩɚɪɚɬɚ ɧɚ ɨɫɧɨɜɟ ɷɧɞɨɮɢɬɧɵɯ ɛɚɤ-

ɬɟɪɢɣ  Bacillus spɪ. ɢ ɦɢɤɪɨɦɢɰɟɬɚ ɚɧɬɚɝɨɧɢɫɬɚ Trichoderma viride ɩɪɢɜɟɥɨ ɤ 

ɪɨɫɬɭ ɭɪɨɠɚɣɧɨɫɬɢ. 

Ɋɟɡɭɥɶɬɚɬɵ ɫɬɪɭɤɬɭɪɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ  ɬɚɛɥɢɰɟ 9. 
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Ɍɚɛɥɢɰɚ 9 – ɋɬɪɭɤɬɭɪɚ ɭɪɨɠɚɣɧɨɫɬɢ ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ ɫɨɪɬɚ Ƀɨɥɞɵɡ 

ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ ɛɢɨɚɝɟɧɬɚɦɢ, ɬ/ɝɚ, 2018 ɝ 

ȼɚɪɢɚɧɬ ɑɢɫɥɨ ɩɪɨ-
ɞɭɤɬɢɜɧɵɯ 
ɫɬɟɛɥɟɣ ɤ 
ɭɛɨɪɤɟ, 
ɲɬ./ɦ2

 

ɑɢɫɥɨ 
ɤɨɥɨɫɤɨɜ 
ɜ ɤɨɥɨɫɟ, 

ɲɬ. 

ɑɢɫɥɨ ɡɟ-
ɪɟɧ ɜ ɤɨ-
ɥɨɫɟ, ɲɬ. 

Ɇɚɫɫɚ 
ɡɟɪɧɚ ɫ 
1 ɤɨɥɨ-

ɫɚ, ɝ 

Ɇɚɫɫɚ 
1000 ɡɟ-

ɪɟɧ, ɝ 

Ʉɨɧɬɪɨɥɶ 429 13 16 0,58 36,3 

Pseudomonas 

fluorescens  

428* 13* 18 0,71 38,5 

Bacillus spɪ.  481 13* 16* 0,64 39,5 

Streptomyces spɪ.  423* 13* 16* 0,62 38,0 

Trichoderma viride  495 13 16 0,63 38,7 

ɉɪɢɦɟɱɚɧɢɟ: * – ɪɚɡɧɢɰɚ ɡɧɚɱɟɧɢɹ ɧɟ ɞɨɫɬɨɜɟɪɧɚ ɤ ɤɨɧɬɪɨɥɸ ɩɪɢ ɫɬɚɧ-
ɞɚɪɬɧɨɣ ɨɲɢɛɤɟ Ɋ=0,05. 

 

 

ɉɨ ɝɭɫɬɨɬɟ ɫɬɨɹɧɢɹ ɪɚɫɬɟɧɢɣ ɤ ɭɛɨɪɤɟ, ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɛɵɥɨ 

ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ Trichoderma viride ɢ Bacillus spɪ.  . 

ɉɪɟɞɩɨɫɟɜɧɚɹ ɨɛɪɚɛɨɬɤɚ ɫɟɦɹɧ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɩɨɜɥɢɹɥɚ ɧɚ ɱɢɫɥɨ ɤɨ-

ɥɨɫɤɨɜ ɜ ɤɨɥɨɫɟ. 

Ɂɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɚɪɢɚɧɬɚ ɫ Pseudomonas fluorescens, ɜɨ ɜɫɟɯ ɞɪɭɝɢɯ ɜɚ-

ɪɢɚɧɬɚɯ ɫ ɨɛɪɚɛɨɬɤɨɣ ɫɟɦɹɧ ɧɟ ɩɪɨɢɫɯɨɞɢɥɨ ɩɨɜɵɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɡɟɪɟɧ ɜ 

ɤɨɥɨɫɟ, ɧɨ ɭɜɟɥɢɱɢɥɚɫɶ ɦɚɫɫɚ ɡɟɪɧɚ ɫ 1 ɤɨɥɨɫɚ. 

ɉɨ ɜɟɥɢɱɢɧɟ ɦɚɫɫɵ 1000 ɡɟɪɟɧ ɩɪɟɢɦɭɳɟɫɬɜɨ ɢɦɟɥ  ɜɚɪɢɚɧɬ  ɫ Bacillus 

spɪ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɛɢɨɚɝɟɧ-

ɬɨɜ ɛɵɥɨ ɫɜɹɡɚɧɨ ɫ ɪɚɡɧɵɦɢ ɩɪɢɱɢɧɚɦɢ. ȿɫɥɢ Trichoderma viride ɢ Bacillus 

spɪ.  ɭɜɟɥɢɱɢɜɚɥɢ ɝɭɫɬɨɬɭ ɫɬɨɹɧɢɹ ɪɚɫɬɟɧɢɣ ɤ ɭɛɨɪɤɟ ɢ ɦɚɫɫɭ 1000 ɡɟɪɟɧ, ɬɨ 

Pseudomonas fluorescens ɩɨɜɵɫɢɥɨ ɤɨɥɢɱɟɫɬɜɨ ɡɟɪɟɧ ɜ ɤɨɥɨɫɟ.  
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IV. ɗɄɈɇɈɆɂɑȿɋɄȺə ɗɎɎȿɄɌɂȼɇɈɋɌɖ 

Ⱦɚɧɧɵɟ ɩɨ ɨɰɟɧɤɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɜɟɞɟɧɵ ɩɨ ɩɪɹ-

ɦɵɦ ɡɚɬɪɚɬɚɦ ɢ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ ɩɪɢɛɚɜɤɢ ɭɪɨɠɚɹ (ɬɚɛɥ. 10). 

Ɍɚɛɥɢɰɚ 10 –   ɉɨɤɚɡɚɬɟɥɢ  ɷɤɨɧɨɦɢɱɟɫɤɨɣ  ɷɮɮɟɤɬɢɜɧɨɫɬɢ  ɜɨɡɞɟɥɵɜɚɧɢɹ  

ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ ɫɨɪɬɚ Ƀɨɥɞɵɡ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ  

ɛɢɨɚɝɟɧɬɚɦɢ, 2018 ɝ 

 

ȼɚɪɢɚɧɬ 

ɍɪɨ-
ɠɚɣ-

ɧɨɫɬɶ, 
ɬ/ɝɚ 

ɋȼɉ, 
ɬɵɫ. 

ɪɭɛ/ɝɚ 

ɉɁ,  
ɬɵɫ. 

ɪɭɛ/ɝɚ 

ȼ ɬ.ɱ. ɧɚ 
ɩɪɟɩɚɪɚɬɵ, 

ɬɵɫ.ɪɭɛ/ɝɚ 

ɋɟɛɟ-
ɫɬɨɢ-
ɦɨɫɬɶ, 
ɬɵɫ. 
ɪɭɛ/ɬ 

ɑȾ, 
ɬɵɫ. 

ɪɭɛ/ɝɚ 

ɍɊ,  
% 

Ʉɨɧɬɪɨɥɶ 2,36 21,24 17,81   7,55 3,43 19 

Pseudomonas 

fluorescens  
2,85 25,65 18,46 0,06 6,48 7,19 39 

Bacillus spɪ.  2,95 26,55 18,53 0,06 6,28 8,02 43 

Streptomyces spɪ.  2,49 22,41 18,21 0,06 7,31 4,20 23 

Trichoderma 

viride  
2,94 26,46 18,53 0,06 6,30 7,93 43 

ɉɪɢɦɟɱɚɧɢɹ: 1. ɋȼɉ – ɫɬɨɢɦɨɫɬɶ ɜɚɥɨɜɨɣ ɩɪɨɞɭɤɰɢɢ; ɉɁ – 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ; ɑȾ – ɱɢɫɬɵɣ ɞɨɯɨɞ; ɍɊ – ɭɪɨɜɟɧɶ 
ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ. ɐɟɧɚ ɪɟɚɥɢɡɚɰɢɢ ɩɲɟɧɢɰɵ (ɧɚ ɤɨɧɟɰ 2018 ɝɨɞɚ) – 9,0 ɬɵɫ. 
ɪɭɛ/ɬ . ɐɟɧɚ (ɩɪɢɦɟɪɧɚɹ)  1 ɥ ɛɢɨɩɪɟɩɚɪɚɬɚ  – 240 ɪɭɛ. 

 

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɜɟɥɢɱɢɧɵ ɱɢɫɬɨɝɨ ɞɨɯɨɞɚ ɢ ɭɪɨɜɧɹ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ, ɜɚ-

ɪɢɚɧɬɵ ɨɛɪɚɛɨɬɤɢ ɫ Bacillus spɪ. ɢ  Trichoderma viride ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɨɫɯɨ-

ɞɢ ɩɨɤɚɡɚɬɟɥɹ ɞɥɹ ɤɨɧɬɪɨɥɹ ɢ ɞɪɭɝɢɯ ɛɢɨɚɝɟɧɬɨɜ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɦɟɧɟɧɢɟ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ ɛɢɨɩɪɟɩɚɪɚɬɚ ɧɚ ɨɫ-

ɧɨɜɟ ɷɧɞɨɮɢɬɧɵɯ ɛɚɤɬɟɪɢɣ Bacillus spɪ.  ɢ ɫ Trichoderma viride ɡɧɚɱɢɬɟɥɶɧɨ 

ɩɨɜɵɲɚɟɬ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɟɪɧɚ ɩɲɟɧɢɰɵ.  
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ɈɋɇɈȼɇЫȿ ȼЫȼɈȾЫ ɂ ɉɊȿȾɅɈɀȿɇɂə ɉɊɈɂɁȼɈȾɋɌȼɍ 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɜɵɜɨɞɵ: 

1. ɉɪɢɦɟɧɟɧɢɟ ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ ɷɧɞɨɮɢɬɧɵɦɢ ɛɚɤɬɟɪɢɹɦɢ Bacillus spɪ. 

ɢ ɦɢɤɪɨɦɢɰɟɬɨɦ Trichoderma viride ɨɤɚɡɵɜɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɩɨ-

ɥɟɜɭɸ ɜɫɯɨɠɟɫɬɶ ɫɟɦɹɧ ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ.  

2. Ɇɢɧɢɦɚɥɶɧɨɟ ɩɨɪɚɠɟɧɢɟ ɪɚɫɬɟɧɢɣ ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ ɤɨɪɧɟɜɵɦɢ ɝɧɢ-

ɥɹɦɢ ɜ ɮɚɡɭ ɜɫɯɨɞɨɜ (ɧɚɢɛɨɥɟɟ ɭɹɡɜɢɦɚɹ ɫɬɚɞɢɹ ɞɥɹ ɪɚɫɬɟɧɢɣ) ɛɵɥɨ ɩɪɢ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɢ Bacillus spɪ. ɢ Streptomyces spɪ. ɇɟɫɤɨɥɶɤɨ ɦɟɧɶɲɟ, ɱɟɦ ɭ ɞɚɧ-

ɧɵɯ ɛɢɨɚɝɟɧɬɨɜ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɛɵɥɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ Trichoderma viride. 

3. ȼ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɜ ɨɬɧɨɲɟɧɢɢ ɝɟɥɶɦɢɧɬɨɫɩɨɪɢɨɡɧɨɣ ɢ ɮɭ-

ɡɚɪɢɨɡɧɨɣ ɢɧɮɟɤɰɢɣ ɤɨɪɧɟɜɵɯ ɝɧɢɥɟɣ, ɚ ɬɚɤɠɟ  ɚɥɶɬɟɪɧɚɪɢɨɡɧɵɯ ɝɪɢɛɨɜ, 

ɧɚɢɛɨɥɶɲɭɸ ɚɤɬɢɜɧɨɫɬɶ ɩɪɨɹɜɢɥɢ Bacillus spɪ. ɢ Trichoderma viride. Ⱥɤɬɢɜ-

ɧɨɫɬɶ ɠɟ Streptomyces spɪ. ɢ Pseudomonas fluorescens ɛɵɥɚ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ. 

4. Ɉɛɪɚɛɨɬɤɚ ɫɟɦɹɧ   ɛɢɨɚɝɟɧɬɚɦɢ ɩɪɢɜɨɞɢɬ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɫɧɢɠɟɧɢɸ 

ɩɨɪɚɠɟɧɢɹ ɪɚɫɬɟɧɢɣ   ɢ ɥɢɫɬɨɜɵɦɢ ɛɨɥɟɡɧɹɦɢ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɤɨɦɩɥɟɤɫɧɨɦ 

ɜɨɡɞɟɣɫɬɜɢɢ ɢɡɭɱɚɟɦɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɬɟɧɢɣ  ɤ ɩɚɬɨ-

ɝɟɧɚɦ.   

5. ȼ ɫɪɟɞɧɟɦ ɡɚ ɜɟɝɟɬɚɰɢɸ ɩɨ ɩɨɤɚɡɚɬɟɥɸ ɧɚɤɨɩɥɟɧɢɹ ɯɥɨɪɨɮɢɥɥɚ ɢ 

ɩɥɨɳɚɞɢ ɥɢɫɬɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɵɞɟɥɹɥɫɹ ɜɚɪɢɚɧɬ ɫ Trichoderma viride. 

6. ɍɪɨɠɚɣɧɨɫɬɶ ɜ ɜɚɪɢɚɧɬɚɯ ɫ Bacillus spɪ. ɢ Trichoderma viride ɛɵɥɚ ɧɚ 

ɨɞɧɨɦ ɭɪɨɜɧɟ – 2,94-2,95 ɬ/ɝɚ. ɇɟɫɤɨɥɶɤɨ ɦɟɧɶɲɟ ɩɨɤɚɡɚɬɟɥɶ ɛɵɥ ɩɪɢ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɢ Pseudomonas fluorescens,  ɚ ɦɢɧɢɦɚɥɶɧɚɹ ɩɪɢɛɚɜɤɚ ɭɪɨɠɚɹ ɛɵɥɚ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ Streptomyces spɪ. ɉɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-

ɝɨ ɛɢɨɚɝɟɧɬɨɜ ɛɵɥɨ ɫɜɹɡɚɧɨ ɫ ɪɚɡɧɵɦɢ ɩɪɢɱɢɧɚɦɢ. ȿɫɥɢ Trichoderma viride ɢ 

Bacillus spɪ.  ɭɜɟɥɢɱɢɜɚɥɢ ɝɭɫɬɨɬɭ ɫɬɨɹɧɢɹ ɪɚɫɬɟɧɢɣ ɤ ɭɛɨɪɤɟ ɢ ɦɚɫɫɭ 1000 

ɡɟɪɟɧ, ɬɨ Pseudomonas fluorescens ɩɨɜɵɫɢɥɨ ɤɨɥɢɱɟɫɬɜɨ ɡɟɪɟɧ ɜ ɤɨɥɨɫɟ. 

7. ɉɪɢɦɟɧɟɧɢɟ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ ɛɢɨɩɪɟɩɚɪɚɬɚ ɧɚ ɨɫɧɨɜɟ 

ɷɧɞɨɮɢɬɧɵɯ ɛɚɤɬɟɪɢɣ Bacillus spɪ.  ɢ ɫ Trichoderma viride ɡɧɚɱɢɬɟɥɶɧɨ 

ɩɨɜɵɲɚɟɬ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɟɪɧɚ ɩɲɟɧɢɰɵ. 
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ɉɊȿȾɅɈɀȿɇɂə  ɉɊɈɂɁȼɈȾɋɌȼɍ 

 

ɂɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɛɨɬ ɩɨ ɩɨɥɭɱɟɧɢɸ ɛɢɨɮɭɧɝɢɰɢɞɨɜ ɞɥɹ 

ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ ɹɪɨɜɨɣ ɩɲɟɧɢɰɵ ɷɧɞɨɮɢɬɧɵɟ ɛɚɤɬɟɪɢɢ Bacillus spɪ.  ɢ ɝɪɢɛ 

ɚɧɬɚɝɨɧɢɫɬ  Trichoderma viride. 
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