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ɉɊɂɅɈɀȿɇɂȿ Ⱥ ɋɭɳɟɫɬɜɭɸɳɢɟ ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɟ ɥɨɤɭɫɵ ɞɥɹ P. sylvestris
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ɉɊɂɅɈɀȿɇɂȿ Ȼ Ɋɚɡɪɚɛɨɬɚɧɧɵɟ ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɟ ɥɨɤɭɫɵ ɞɥɹ P. sylvestris
 ....................................................................... Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 

 

 

ȼȼȿȾȿɇɂȿ 

ɋɨɯɪɚɧɟɧɢɟ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɨɫɧɨɜɧɵɯ ɥɟɫɨɨɛɪɚɡɭɸɳɢɯ 

ɩɨɪɨɞ Ɋɨɫɫɢɢ ɹɜɥɹɟɬɫɹ ɨɫɬɪɨɣ ɩɪɨɛɥɟɦɨɣ ɫɨɜɪɟɦɟɧɧɨɫɬɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ 

ɫɬɪɟɫɫɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɢɪɨɞɧɵɯ ɢ ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɫɪɟɞɵ, 

ɤɨɥɢɱɟɫɬɜɨ ɨɫɨɛɟɣ ɜɢɞɚ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɨɛɪɚɡɨɜɚɧɢɢ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ 

ɫɨɤɪɚɳɚɟɬɫɹ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɧɢɠɚɟɬɫɹ ɝɟɧɟɬɢɱɟɫɤɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɢ 

ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨɩɭɥɹɰɢɣ. Ɍɨɥɶɤɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɢɡɭɱɢɜ ɩɨɩɭɥɹɰɢɨɧɧɨ-

ɝɟɧɟɬɢɱɟɫɤɭɸ ɫɬɪɭɤɬɭɪɭ ɥɟɫɨɨɛɪɚɡɭɸɳɟɝɨ ɜɢɞɚ, ɦɨɠɧɨ ɭɫɩɟɲɧɨ ɪɚɡɪɟɲɢɬɶ 

ɩɪɨɛɥɟɦɭ ɫɨɯɪɚɧɟɧɢɹ ɟɝɨ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ [1]. 

Ɉɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ɨ ɝɟɧɟɬɢɱɟɫɤɨɣ ɢɡɦɟɧɱɢɜɨɫɬɢ 

ɹɜɥɹɸɬɫɹ ȾɇɄ-ɦɚɪɤɟɪɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɨɩɪɟɞɟɥɢɬɶ ɜɧɭɬɪɢɩɨɩɭɥɹɰɢɨɧɧɨɟ 

ɚɥɥɟɥɶɧɨɟ ɢ ɝɟɧɧɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ, ɞɢɮɮɟɪɟɧɰɢɚɰɢɸ ɧɚ ɪɚɡɥɢɱɧɵɯ 

ɢɟɪɚɪɯɢɱɟɫɤɢɯ ɭɪɨɜɧɹɯ, ɚ ɬɚɤɠɟ ɫɬɟɩɟɧɶ ɢɧɛɪɢɞɢɧɝɚ [2]. 

Ɋɚɡɧɨɜɢɞɧɨɫɬɶɸ ȾɇɄ-ɦɚɪɤɟɪɨɜ ɫ ɩɨɜɬɨɪɹɸɳɢɦɢɫɹ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɦɢ ɹɜɥɹɸɬɫɹ ɦɢɤɪɨɫɚɬɟɥɥɢɬɵ. Ⱦɚɧɧɵɟ ɝɟɧɟɬɢɱɟɫɤɢɟ 

ɦɚɪɤɟɪɵ ɨɛɥɚɞɚɸɬ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ: ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɩɨɥɢɦɨɪɮɢɡɦɚ, 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɜɧɨɦɟɪɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɜ ɝɟɧɨɦɟ ɢ ɲɢɪɨɤɨɣ 

ɩɪɟɞɫɬɚɜɥɟɧɧɨɫɬɶɸ, ɧɚɥɢɱɢɟɦ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɚɥɥɟɥɟɣ, ɤɨɞɨɦɟɧɚɧɬɧɨɫɬɶɸ 

[3]. 

Ɋɚɛɨɬɵ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɯ ɦɚɪɤɟɪɨɜ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 

ɯɜɨɣɧɵɯ ɩɨɪɨɞ ɚɤɬɢɜɧɨ ɨɫɭɳɟɫɬɜɥɹɥɢɫɶ ɜ ɩɨɫɥɟɞɧɢɟ ɧɟɫɤɨɥɶɤɨ ɥɟɬ, ɧɚɩɪɢɦɟɪ, 

ɪɚɡɪɚɛɨɬɚɧɵ SSR (Simple Sequence Repeat) ɦɚɪɤёɪɵ ɞɥɹ Taxus contorta Griff. 

[4], Taxus cuspidata Siebold & Zucc. [5], Larix sibirica Ledeb [6], Pinus sibirica Du 

Tour [7]. ȼɵɫɨɤɨɩɨɥɢɦɨɪɮɧɵɟ ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɟ ɥɨɤɭɫɵ, ɢɦɟɸɳɢɟ 
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ɤɨɞɨɦɢɧɚɧɬɧɨɟ ɧɚɫɥɟɞɨɜɚɧɢɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɩɨɥɢɦɨɪɮɢɡɦɚ ɜ ɬɨɦ ɱɢɫɥɟ ɢ Pinus sylvesrtis L. [8].  

ɋɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɥɟɫɨɨɛɪɚɡɭɸɳɢɯ 

ɩɨɪɨɞ Ɋɨɫɫɢɢ ɢ ɫɨɩɪɟɞɟɥɶɧɵɯ ɫɬɪɚɧ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɞɪɟɜɟɫɢɧɚ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ ɨɛɥɚɞɚɟɬ ɯɨɪɨɲɢɦɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɬɚɤɠɟ 

ɨɧɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɢɫɬɨɱɧɢɤ ɠɢɜɢɰɵ, ɢɡ ɫɨɫɧɨɜɵɯ ɨɩɢɥɨɤ ɞɟɥɚɸɬ 

ɝɢɞɪɨɥɢɡɧɵɣ ɫɩɢɪɬ ɢ ɬ.ɞ. [9].  

Ƚɪɭɩɩɚ ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɨɤɚɡɵɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ 

ɪɨɫɬ ɢ ɪɚɡɜɢɬɢɟ ɩɨɩɭɥɹɰɢɣ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ, ɷɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ 

ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ: ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɞɨɥɢ ɚɧɬɪɨɩɨɝɟɧɧɨɣ 

ɧɚɝɪɭɡɤɢ ɤɨɥɢɱɟɫɬɜɨ ɢɝɨɥɨɤ ɧɚ ɩɨɛɟɝɟ ɪɚɫɬɟɧɢɹ ɭɦɟɧɶɲɚɟɬɫɹ, ɚ ɬɚɤɠɟ 

ɩɪɨɢɫɯɨɞɢɬ ɭɦɟɧɶɲɟɧɢɟ ɞɥɢɧɵ ɫɚɦɨɝɨ ɩɨɛɟɝɚ ɢ ɞɥɢɧɵ ɢɝɥ. ɂɡɦɟɧɟɧɢɟ ɞɚɧɧɵɯ 

ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɜɥɢɹɟɬ ɧɚ ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ ɢ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɪɟɞɟɥɚ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 

ɝɢɛɟɥɢ ɩɨɩɭɥɹɰɢɢ [10-16]. ɗɤɨɥɨɝɢɱɟɫɤɢɣ ɫɬɪɟɫɫ ɜ ɭɫɥɨɜɢɹɯ ɬɟɯɧɨɝɟɧɟɡɚ 

ɡɧɚɱɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɪɟɩɪɨɞɭɤɬɢɜɧɵɟ ɫɩɨɫɨɛɧɨɫɬɢ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ, ɜ 

ɱɚɫɬɧɨɫɬɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɨɛɪɚɡɨɜɚɧɢɸ ɩɵɥɶɰɵ ɧɢɡɤɨɝɨ ɤɚɱɟɫɬɜɚ ɢ ɫɧɢɠɟɧɢɸ 

ɫɟɦɟɧɧɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ [17]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɫɨɤɨɟ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ 

ɢ ɟё ɩɨɞɜɟɪɠɟɧɧɨɫɬɶ ɧɟɝɚɬɢɜɧɵɦ ɜɥɢɹɧɢɹɦ ɬɟɯɧɨɝɟɧɧɵɯ ɷɦɢɫɫɢɣ 

ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɩɨɬɪɟɛɧɨɫɬɶ ɪɟɝɭɥɹɪɧɵɯ ɦɨɧɢɬɨɪɢɧɝɨɜɵɯ ɧɚɛɥɸɞɟɧɢɣ 

ɩɨɩɭɥɹɰɢɣ ɞɚɧɧɨɣ ɯɜɨɣɧɨɣ ɩɨɪɨɞɵ. Ɉɞɧɢɦ ɷɮɮɟɤɬɢɜɧɵɯ ɫɩɨɫɨɛɨɜ 

ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɢɹɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɜɵɛɪɨɫɨɜ ɧɚ ɫɨɫɧɭ ɨɛɵɤɧɨɜɟɧɧɭɸ 

ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɢ ɩɨɩɭɥɹɰɢɨɧɧɨ-

ɝɟɧɟɬɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɜɢɞɚ. Ʉɚɤ ɛɵɥɨ ɢɡɥɨɠɟɧɨ ɜɵɲɟ ɜɵɫɨɤɨɩɨɥɢɦɨɪɮɧɵɟ 

ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɟ ɥɨɤɭɫɵ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ 

ɯɜɨɣɧɵɯ ɩɭɬёɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɥɢɦɨɪɮɢɡɦɚ. Ɇɨɠɧɨ ɪɟɡɸɦɢɪɨɜɚɬɶ, ɱɬɨ 

ɢɦɟɟɬɫɹ ɨɛɴɟɤɬɢɜɧɚɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɪɚɡɪɚɛɨɬɤɟ ɧɨɜɵɯ ɝɟɧɟɬɢɱɟɫɤɢɯ 

ɦɚɪɤɟɪɨɜ, ɩɪɢɦɟɧɢɦɵɯ ɤ ɢɫɫɥɟɞɨɜɚɧɢɹɦ ɩɨɩɭɥɹɰɢɨɧɧɨ-ɝɟɧɟɬɢɱɟɫɤɨɣ 

ɫɬɪɭɤɬɭɪɵ ɜɢɞɚ. 
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Ȼɨɥɶɲɢɧɫɬɜɨ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɯ ɦɚɪɤɟɪɨɜ ɞɥɹ P. 

sylvestris ɹɜɥɹɸɬɫɹ ɥɨɤɭɫɚɦɢ ɫ ɞɢɧɭɤɥɟɨɬɢɞɧɵɦɢ ɦɨɬɢɜɚɦɢ, ɝɟɧɨɬɢɩɢɪɨɜɚɧɢɟ 

ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɩɭɬɟɦ ɩɪɨɜɟɞɟɧɢɹ ɝɟɥɶ-ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɤɪɚɣɧɟ 

ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ [18, 19].  

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɧɨɜɵɯ ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɯ 

ɦɚɪɤёɪɨɜ ɫ ɬɪɢ-, ɬɟɬɪɚ ɢ ɩɟɧɬɚɧɭɤɥɟɨɬɢɞɧɵɦɢ ɦɨɬɢɜɚɦɢ ɞɥɹ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ ɧɚ ɨɫɧɨɜɟ ɩɨɥɧɨɝɟɧɨɦɧɨɝɨ de novo ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ. 

ɂɫɯɨɞɹ ɢɡ ɰɟɥɢ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
─ ɨɬɨɛɪɚɬɶ ɬɚɧɞɟɦɧɵɟ ɩɨɜɬɨɪɵ ɜ ɝɟɧɨɦɟ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɢ 

ɩɪɨɜɟɫɬɢ ɞɢɡɚɣɧ ɩɪɚɣɦɟɪɨɜ ɞɥɹ ɧɚɣɞɟɧɧɵɯ ɩɨɜɬɨɪɹɸɳɢɯɫɹ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ; 

─ ɩɪɨɬɟɫɬɢɪɨɜɚɬɶ ɧɚɣɞɟɧɧɵɟ ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɟ ɦɚɪɤɟɪɵ ɢ ɜɵɛɪɚɬɶ 

ɩɨɥɢɦɨɪɮɧɵɟ ɥɨɤɭɫɵ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ; 

─ ɨɬɪɚɛɨɬɚɬɶ ɜɵɛɪɚɧɧɵɟ ɦɚɪɤɟɪɵ ɧɚ ɜɵɛɨɪɤɚɯ ɢɡ ɞɜɭɯ ɰɟɧɨɩɨɩɭɥɹɰɢɣ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ; 

─ ɩɪɨɜɟɫɬɢ ɬɟɫɬɨɜɭɸ ɨɰɟɧɤɭ ɭɪɨɜɧɹ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ, 

ɩɨɩɭɥɹɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɢ ɫɬɟɩɟɧɢ ɝɟɧɟɬɢɱɟɫɤɨɣ ɩɨɞɪɚɡɞɟɥёɧɧɨɫɬɢ 

ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɰɟɧɨɩɨɩɭɥɹɰɢɣ. 

Ⱥɜɬɨɪ ɜɵɪɚɠɚɟɬ ɢɫɤɪɟɧɧɸɸ ɛɥɚɝɨɞɚɪɧɨɫɬɶ ɧɚɭɱɧɨɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ 

Ɉɪɟɲɤɨɜɨɣ ɇ.ȼ. ɡɚ ɧɟɨɰɟɧɢɦɭɸ ɩɨɦɨɳɶ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɪɚɛɨɬɵ. Ɍɚɤɠɟ 

ɚɜɬɨɪ ɜɵɪɚɠɚɟɬ ɢɫɤɪɟɧɧɸɸ ɩɪɢɡɧɚɬɟɥɶɧɨɫɬɶ ɫɨɬɪɭɞɧɢɤɚɦ ɨɬɞɟɥɚ 

ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ ɥɟɫɧɵɯ ɝɟɧɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɐɁɅ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ 

ɡɚ ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɟ ɨɛɪɚɡɰɵ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɢ ɩɨɦɨɳɶ ɜ ɩɪɨɜɟɞɟɧɢɢ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɥɟɫɧɨɣ 

ɝɟɧɨɦɢɤɢ ɋɎɍ. 
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1 ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ȼɂȾȺ PINUS SYLVESTRIS L. 

1.1 Ɍɚɤɫɨɧɨɦɢɱɟɫɤɨɟ ɩɨɥɨɠɟɧɢɟ P. sylvestris  

ɉɟɪɟɞ ɬɟɦ ɤɚɤ ɩɟɪɟɣɬɢ ɤ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɦɭ ɩɨɥɨɠɟɧɢɸ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ, ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ ɦɟɫɬɨ ɪɨɞɚ Pinus L. ɫɪɟɞɢ ɝɨɥɨɫɟɦɟɧɧɵɯ. 

Ɋɨɞ ɫɨɫɧɚ Pinus ɨɬɧɨɫɢɬɫɹ ɤ ɨɬɞɟɥɭ ɝɨɥɨɫɟɦɟɧɧɵɯ Pinophyta, ɤɥɚɫɫɭ ɯɜɨɣɧɵɯ 

Coniferae ɢɥɢ Pinopsida. Ʉɥɚɫɫ ɞɟɥɢɬɫɹ ɧɚ 2 ɩɨɞɤɥɚɫɫɚ ɤɨɪɞɚɢɬɨɜɵɟ 

Cordaitanthidae ɢ ɯɜɨɣɧɵɟ Pinidae, ɜ ɤɨɬɨɪɵɣ ɢ ɜɯɨɞɢɬ ɪɨɞ ɫɨɫɧɚ. Ɋɨɞ Pinus 

ɨɬɧɨɫɢɬɫɹ ɤ ɩɨɪɹɞɤɭ ɫɨɫɧɨɜɵɟ Pinales ɫɟɦɟɣɫɬɜɭ ɫɨɫɧɨɜɵɟ Pinaceae, ɷɬɨ ɫɚɦɨɟ 

ɨɛɲɢɪɧɨɟ ɫɟɦɟɣɫɬɜɨ ɫɪɟɞɢ ɝɨɥɨɫɟɦɟɧɧɵɯ, ɨɧɨ ɧɚɫɱɢɬɵɜɚɟɬ 10 ɪɨɞɨɜ ɫ 250 

ɜɢɞɚɦɢ [20].   

ɋɟɦɟɣɫɬɜɨ Pinales ɞɟɥɢɬɫɹ ɧɚ 3 ɬɪɢɛɵ: 

ɩɢɯɬɨɜɵɟ (Abieteae), ɥɢɫɬɜɟɧɧɢɱɧɵɟ (Lariceae) ɢ ɫɨɫɧɨɜɵɟ (Pineae), ɤɨɬɨɪɵɟ 

ɨɬɥɢɱɚɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɩɨ ɧɚɥɢɱɢɸ ɢɥɢ ɨɬɫɭɬɫɬɜɢɸ ɭɤɨɪɨɱɟɧɧɵɯ ɩɨɛɟɝɨɜ: 

ɢɦɟɸɬɫɹ ɭ Lariceae, Pineae ɢ ɨɬɫɭɬɫɬɜɭɸɬ ɭ Abieteae. Ɍɪɢɛɚ ɥɢɫɬɜɟɧɧɢɱɧɵɯ 

ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɬɪɢɛɵ ɫɨɫɧɨɜɵɯ ɧɚɥɢɱɢɟɦ ɧɚ ɞɥɢɧɧɵɯ ɩɨɛɟɝɚɯ ɨɛɵɤɧɨɜɟɧɧɵɯ 

ɥɢɫɬɶɟɜ, ɭ ɫɨɫɧɨɜɵɯ ɞɚɧɧɵɟ ɩɨɛɟɝɢ ɧɟɫɭɬ ɱɭɲɭɟɜɢɞɧɵɟ, ɧɟɡɟɥɟɧɵɟ ɥɢɫɬɶɹ. 

Ɋɨɞ Pinus ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɬɪɢɛɵ ɫɨɫɧɨɜɵɟ (Pineae) [20, 21]. 

Ɋɨɞ Pinus ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɤɨɥɨ 100 ɜɢɞɨɜ ɢ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɛɨɥɶɲɢɦ 

ɪɨɞɨɦ ɜ ɫɟɦɟɣɫɬɜɟ [22]. ɋɢɫɬɟɦɚɬɢɤɚ ɪɨɞɚ Pinus ɢɡɭɱɚɟɬɫɹ ɮɢɥɨɝɟɧɟɬɢɤɚɦɢ ɭɠɟ 

ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɛɨɥɟɟ 250 ɥɟɬ, ɧɨ ɨɧɚ ɜɫɟ ɟɳё ɧɟ ɛɵɥɚ ɜɫɟɨɛɳɟ ɩɪɢɡɧɚɧɚ [23].  

Ɋɨɞ Pinus ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɞɜɚ ɩɨɞɪɨɞɚ – Strobus ɢ Pinus, ɤɚɠɞɵɣ ɢɡ 

ɤɨɬɨɪɵɯ ɞɟɥɢɬɫɹ ɧɚ ɞɜɟ ɫɟɤɰɢɢ, ɚ ɬɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ – ɧɚ ɩɨɞɫɟɤɰɢɢ. ɉɨɞɪɨɞ 

Strobus ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 38 ɜɢɞɨɜ, ɜ ɧёɦ ɜɵɞɟɥɟɧɵ ɞɜɟ ɫɟɤɰɢɢ: Quinquefolius, 

ɜɤɥɸɱɚɸɳɚɹ 3 ɩɨɞɫɟɤɰɢɢ (Gerardianae, Strobi, Krempfianae), ɢ Parrya, 

ɜɤɥɸɱɚɸɳɚɹ 4 ɩɨɞɫɟɤɰɢɢ (Rzhedowskianae, Balfourianae, Cembroides, Nelsoniae). 

ɉɨɞɪɨɞ Pinus ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɞɜɟ ɫɟɤɰɢɢ: Pinus, ɩɨɞɪɚɡɞɟɥёɧɧɭɸ ɧɚ 2 ɩɨɞɫɟɤɰɢɢ 
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(Pinaster, Pinus), ɢ Trifolius, ɜɤɥɸɱɚɸɳɭɸ 3 ɩɨɞɫɟɤɰɢɢ (Australes, Contortae, 

Ponderosae) ɢ 1 ɝɪɭɩɩɭ «ɫɨɫɟɧ ɫ ɡɚɤɪɵɬɵɦɢ ɲɢɲɤɚɦɢ» [23]. 

Ʉ ɩɨɞɪɨɞɭ Strobus ɨɬɧɨɫɹɬɫɹ ɦɹɝɤɢɟ ɫɨɫɧɵ, ɨɛɥɚɞɚɸɳɢɟ ɫɜɟɬɥɨɣ 

ɞɪɟɜɟɫɢɧɨɣ ɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɫɦɨɥɵ. ɍ ɥɭɱɟɜɵɯ ɬɪɚɯɟɢɞ 

ɫɬɟɧɤɢ ɩɨ ɮɨɪɦɟ ɝɥɚɞɤɢɟ ɢɥɢ ɫ ɦɟɥɤɢɦɢ ɡɚɡɭɛɪɢɧɚɦɢ. Ʉ ɦɹɝɤɢɦ ɫɨɫɧɚɦ ɨɬɧɨɫɹɬɫɹ 

"ɤɟɞɪɨɜɚɹ" ɟɜɪɨɩɟɣɫɤɚɹ (P. cembra L.), ɤɨɪɟɣɫɤɚɹ (P. koraiensis Siebold & Zucc.), 

ɫɢɛɢɪɫɤɚɹ, ɢɥɢ ɫɢɛɢɪɫɤɢɣ ɤɟɞɪ (P. sibirica Du Tour), ɤɟɞɪɨɜɵɣ ɫɬɥɚɧɢɤ, ɢɥɢ ɫɨɫɧɚ 

ɤɚɪɥɢɤɨɜɚɹ (P. pumila (Pall.) Regel), ɫɨɫɧɚ Ʌɚɦɛɟɪɬɚ (P. lambertiana Douglas), 

ɝɨɪɧɚɹ ɜɟɣɦɭɬɨɜɚ (P. monticola Douglas ex D. Don), ɞɨɥɝɨɜɟɱɧɚɹ (P. longaeva D.K. 

Bailey) ɢ ɞɪɭɝɢɟ [21]. 

ɉɨɞɪɨɞ Pinus ɩɪɟɞɫɬɚɜɥɹɸɬ ɬɜɟɪɞɵɟ ɫɨɫɧɵ, ɭ ɤɨɬɨɪɵɯ ɜ ɫɪɟɞɧɟɣ ɠɢɥɤɟ 

ɥɢɫɬɚ ɩɪɨɜɨɞɹɳɢɯ ɩɭɱɤɚ ɞɜɚ, ɞɪɟɜɟɫɢɧɚ ɭ ɧɢɯ ɬɜɟɪɞɚɹ, ɬɟɦɧɨɨɤɪɚɲɟɧɧɚɹ, ɫ 

ɛɨɥɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɦɨɥɵ. ɍ ɬɜɟɪɞɵɯ ɫɨɫɟɧ ɜɧɭɬɪɟɧɧɢɟ ɫɬɟɧɤɢ ɬɪɚɯɟɢɞ 

ɨɛɥɚɞɚɸɬ ɛɨɥɶɲɢɦɢ ɜɵɪɨɫɬɚɦɢ, ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɨɛɪɚɡɭɸɳɢɦɢ ɫɟɬɤɭ. Ʉ 

ɷɬɨɦɭ ɩɨɞɪɨɞɭ ɨɬɧɨɫɹɬɫɹ ɬɚɤɢɟ ɫɨɫɧɵ, ɤɚɤ ɨɛɵɤɧɨɜɟɧɧɚɹ, ɢɥɢ ɥɟɫɧɚɹ (P. sylvestris 

L.), ɛɨɥɨɬɧɚɹ (P. palustris Mill.), ɫɦɨɥɢɫɬɚɹ (P. resinosa Sol. ex Aiton), ɱɟɪɧɚɹ (P. 

nigra J.F.Arnold), Ɇɟɪɤɭɡɚ (P. merkusii Jungh. & de Vriese) ɢ ɞɪɭɝɢɟ [21]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ P. sylvestris ɨɬɧɨɫɢɬɫɹ ɤ ɩɨɞɫɟɤɰɢɢ 

Pinus ɫɟɤɰɢɢ Pinus ɩɨɞɪɨɞɚ Pinus.  

1.2 ɉɨɞɜɢɞɵ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ  
ȼ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɪɚɡɧɵɯ ɚɜɬɨɪɨɜ ɞɥɹ P. sylvestris ɜɵɞɟɥɹɟɬɫɹ ɧɟɨɞɢɧɚɤɨɜɨɟ 

ɱɢɫɥɨ ɩɨɞɜɢɞɨɜ [23].  

Ɉɞɧɚ ɢɡ ɫɚɦɵɯ ɨɛɲɢɪɧɵɯ ɪɚɛɨɬ ɩɨ ɜɵɞɟɥɟɧɢɸ ɩɨɞɜɢɞɨɜ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ Ʌ.Ɏ. ɉɪɚɜɞɢɧɵɦ.  ɂɫɫɥɟɞɨɜɚɬɟɥɶ ɜɵɞɟɥɢɥ 5 

ɩɨɞɜɢɞɨɜ P. sylvestris, ɧɢɠɟ ɭɤɚɡɚɧɵ ɯɚɪɚɤɬɟɪɧɵɟ ɩɪɢɡɧɚɤɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ ɢ ɢɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ. 

– P. sylvestris L. subsp. sylvestris — ɫɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ, ɩɨɞɜɢɞ — 

ɨɛɵɤɧɨɜɟɧɧɚɹ, ɥɟɫɧɚɹ.  ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɠɢɡɧɢ ɯɜɨɢ ɨɬ 3 ɞɨ 4 ɥɟɬ, ɧɨ 

ɡɚɱɚɬɭɸ ɦɟɧɟɟ. Ʉɨɥɢɱɟɫɬɜɨ ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɯɜɨɟ ɫɦɨɥɹɧɵɯ ɤɚɧɚɥɨɜ ɨɬ 8 ɞɨ 

12, ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɨɬ 12 ɞɨ 15. ɋɦɨɥɹɧɵɟ ɤɚɧɚɥɵ ɩɪɢɥɟɝɚɸɬ ɤ 

ɝɢɩɨɞɟɪɦɟ. ȼ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɯɜɨɹ ɩɪɢɨɛɪɟɬɚɟɬ ɠɟɥɬɵɣ ɨɬɬɟɧɨɤ, ɫ 
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ɧɚɫɬɭɩɥɟɧɢɟɦ ɜɟɫɧɵ ɡɟɥɟɧɟɟɬ. Ⱦɚɧɧɵɣ ɩɨɞɜɢɞ ɪɚɫɩɪɨɫɬɪɚɧɟɧ ɜ Ɂɚɩɚɞɧɨɣ 

ȿɜɪɨɩɟ, ɸɠɧɟɟ 62° ɫ. ɲ., ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ Ʉɪɵɦɚ ɢ Ʉɚɜɤɚɡɚ. 

– P. sylvestris L. subsp. hamata (Steven) — ɫɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ, ɩɨɞɜɢɞ — 

ɤɪɸɱɤɨɜɚɬɚɹ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɠɢɡɧɢ ɯɜɨɢ ɨɬ 3 ɞɨ 4 ɥɟɬ, ɧɨ ɡɚɱɚɬɭɸ 

ɦɟɧɟɟ. Ʉɨɥɢɱɟɫɬɜɨ ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɯɜɨɟ ɫɦɨɥɹɧɵɯ ɤɚɧɚɥɨɜ ɨɬ 4 ɞɨ 8. 

ɋɦɨɥɹɧɵɟ ɤɚɧɚɥɵ ɩɪɢɥɟɝɚɸɬ ɤ ɝɢɩɨɞɟɪɦɟ. ȼ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɯɜɨɹ ɧɟ 

ɩɪɢɨɛɪɟɬɚɟɬ ɠɟɥɬɵɣ ɨɬɬɟɧɨɤ. Ɋɚɫɩɪɨɫɬɪɚɧɟɧ ɩɨɞɜɢɞ ɜ Ʉɪɵɦɭ ɢ ɧɚ Ʉɚɜɤɚɡɟ. 

─ P. sylvestris L. subsp. lapponica Fries — ɫɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ, ɩɨɞɜɢɞ — 

ɥɚɩɥɚɧɞɫɤɚɹ.  ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɠɢɡɧɢ ɯɜɨɢ ɨɬ 5 ɞɨ 6 ɥɟɬ, ɧɨ ɡɚɱɚɬɭɸ – 

ɨɬ 7 ɞɨ 9. Ⱦɥɢɧɚ ɯɜɨɢ ɜɚɪɶɢɪɭɟɬ ɨɬ 3 ɞɨ 3,5 ɫɦ, ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɫɬɢɝɚɟɬ 5 

ɫɦ. Ⱦɥɢɧɚ ɲɢɲɟɤ ɜ ɫɪɟɞɧɟɦ ɨɬ 3 ɞɨ 3,5 ɫɦ, ɜ ɪɟɞɤɢɯ ɫɥɭɱɚɹɯ ɞɥɢɧɧɟɟ. 

ɉɨɞɜɢɞ ɪɚɫɩɪɨɫɬɪɚɧɟɧ ɫɟɜɟɪɧɟɟ 62° ɫ. ɲ. ɜ Ⱥɡɢɢ ɢ ȿɜɪɨɩɟ. 

─ P. sylvestris L. subsp. sibirica Ledebour — ɫɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ, ɩɨɞɜɢɞ — 

ɫɢɛɢɪɫɤɚɹ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɠɢɡɧɢ ɯɜɨɢ ɨɬ 5 ɞɨ 6 ɥɟɬ, ɧɨ ɡɚɱɚɬɭɸ – ɨɬ 7 

ɞɨ 9. Ⱦɥɢɧɚ ɯɜɨɢ ɜɚɪɶɢɪɭɟɬ ɨɬ 4 ɞɨ 5,5 ɫɦ. Ⱦɥɢɧɚ ɲɢɲɟɤ ɜ ɫɪɟɞɧɟɦ ɨɬ 4 ɞɨ 

5 ɫɦ, ɜ ɪɟɞɤɢɯ ɫɥɭɱɚɹɯ ɞɥɢɧɧɟɟ. Ʉɨɥɢɱɟɫɬɜɨ ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɯɜɨɟ ɫɦɨɥɹɧɵɯ 

ɤɚɧɚɥɨɜ ɨɬ 8 ɞɨ 10, ɜ ɪɟɞɤɢɯ ɫɥɭɱɚɹɯ ɛɨɥɟɟ 12. Ⱦɚɧɧɵɣ ɩɨɞɜɢɞ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧ ɜ Ⱥɡɢɢ ɸɠɧɟɟ 62° ɫ. ɲ. ɢ ɞɨ 52° ɫ. ɲ. 

─ P. sylvestris L. subsp. kulundensis Sukaczew — ɫɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ, ɩɨɞɜɢɞ 

— ɫɬɟɩɧɚɹ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɠɢɡɧɢ ɯɜɨɢ ɨɬ 5 ɞɨ 6 ɥɟɬ, ɧɨ ɡɚɱɚɬɭɸ – ɨɬ 

7 ɞɨ 9. Ⱦɥɢɧɚ ɯɜɨɢ ɜɚɪɶɢɪɭɟɬ ɨɬ 6 ɞɨ 8 ɫɦ, ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 

ɞɨɫɬɢɝɚɸɬ 10-12 ɫɦ. Ⱦɥɢɧɚ ɲɢɲɟɤ ɜ ɫɪɟɞɧɟɦ ɛɨɥɟɟ 5 ɫɦ, ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɵɯ 

ɡɧɚɱɟɧɢɹɯ ɞɨɫɬɢɝɚɟɬ ɨɬ 6,5 ɞɨ 7 ɫɦ. Ʉɨɥɢɱɟɫɬɜɨ ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɯɜɨɟ 

ɫɦɨɥɹɧɵɯ ɤɚɧɚɥɨɜ ɨɬ 12 ɞɨ 14, ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɞɨɫɬɢɝɚɟɬ 20 ɢ ɞɚɠɟ 26. 

Ɋɚɫɩɪɨɫɬɪɚɧɟɧ ɩɨɞɜɢɞ ɜ ɫɬɟɩɹɯ Ⱥɡɢɚɬɫɤɨɣ ɱɚɫɬɢ Ɋɨɫɫɢɢ ɢ Ʉɚɡɚɯɫɬɚɧɚ, ɜ 

ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɛɨɪɚɯ ɸɠɧɟɟ 52° ɫ. ɲ. ɢ ɧɚ ɸɠɧɵɯ ɨɫɬɟɩɟɧёɧɧɵɯ ɫɤɥɨɧɚɯ 

Ɂɚɛɚɣɤɚɥɶɹ. 

ȼ ɤɚɠɞɨɦ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɨɞɜɢɞɨɜ Ʌ. Ɏ. ɉɪɚɜɞɢɧ ɜɵɞɟɥɹɟɬ 

ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɷɤɨɬɢɩɵ, ɜ ɩɪɟɞɟɥɚɯ ɩɨɫɥɟɞɧɢɯ, ɟɫɥɢ ɫɭɳɟɫɬɜɭɸɬ, ɩɨɱɜɟɧɧɵɟ ɢ 

ɞɪɭɝɢɟ ɷɤɨɬɢɩɵ, ɚ ɬɚɤɠɟ ɪɚɡɥɢɱɧɵɟ ɮɨɪɦɵ. ɇɚɩɪɢɦɟɪ, ɫɨɫɧɚ ɦɟɥɨɜɚɹ ɢ ɫɨɫɧɚ 

ɛɨɥɨɬɧɚɹ [24]. 
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1.3 Ɇɨɪɮɨɥɨɝɢɹ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ 

ɋɬɜɨɥ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɜɵɫɨɤɨ ɨɱɢɳɟɧ ɨɬ ɜɟɬɜɟɣ, ɩɪɹɦɨɣ, ɞɟɪɟɜɶɹ 

ɞɨɫɬɢɝɚɸɬ 20-40 ɦɟɬɪɨɜ ɜ ɜɵɫɨɬɭ. Ɏɨɪɦɚ ɤɪɨɧɵ ɜ ɦɨɥɨɞɨɫɬɢ ɜ ɜɢɞɟ ɤɨɧɭɫɚ, ɜ 

ɫɬɚɪɨɫɬɢ ɛɨɥɟɟ ɲɢɪɨɤɚɹ, ɡɨɧɬɢɤɨɜɢɞɧɚɹ. ɐɜɟɬ ɤɨɪɵ ɤɪɚɫɧɨ-ɛɭɪɵɣ, 

ɠɟɥɬɨɜɚɬɵɣ ɧɚ ɜɟɬɤɚɯ, ɩɨ ɮɨɪɦɟ ɝɥɭɛɨɤɨ-ɛɨɪɨɡɞɱɚɬɚɹ. ɉɨɛɟɝɢ ɭ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ ɡɟɥɟɧɨɜɚɬɨɝɨ ɨɬɬɟɧɤɚ, ɡɚɬɟɦ ɫɟɪɨ-ɛɭɪɵɟ, ɝɨɥɵɟ. ɉɨɱɤɢ ɩɨ 

ɮɨɪɦɟ ɭɞɥɢɧɟɧɧɨ-ɹɣɰɟɜɢɞɧɵɟ, ɨɫɬɪɵɟ, ɤɪɚɫɧɨɜɚɬɨ-ɛɭɪɨɝɨ ɰɜɟɬɚ, 6-12 ɦɦ ɜ 

ɞɥɢɧɭ. ɏɜɨɹ ɫɢɡɨɜɚɬɨ-ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ, ɱɚɫɬɨ ɢɡɨɝɧɭɬɚɹ, ɤɪɚɣ ɡɚɡɭɛɪɟɧɧɵɣ, ɧɚ 

ɩɥɨɫɤɨɣ ɫɬɨɪɨɧɟ ɫɢɥɶɧɨ ɜɵɫɬɭɩɚɸɬ ɭɫɬɶɢɱɧɵɟ ɥɢɧɢɢ. ɏɜɨɢɧɤɢ ɪɚɫɩɨɥɨɠɟɧɵ 

ɩɨ 2, ɞɨ 4-7 ɫɦ ɜ ɞɥɢɧɭ ɢ 2 ɦɦ ɜ ɲɢɪɢɧɭ, ɞɟɪɠɚɬɫɹ 3 ɝɨɞɚ. ȼɥɚɝɚɥɢɳɚ 

ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɞɨ 8 ɦɦ ɜ ɞɥɢɧɭ, ɡɚɬɟɦ ɭɤɨɪɚɱɢɜɚɸɬɫɹ [9]. Ɇɭɠɫɤɢɟ ɤɨɥɨɫɤɢ 

ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɭ ɨɫɧɨɜɚɧɢɹ ɨɞɧɨɥɟɬɧɢɯ ɩɨɛɟɝɨɜ, ɚ ɠɟɧɫɤɢɟ ɲɢɲɤɢ 

ɪɚɫɩɨɥɨɠɟɧɵ ɩɨ 1-3 ɧɚ ɜɟɪɯɭɲɤɟ, ɞɨ ɨɩɵɥɟɧɢɹ ɨɧɢ ɩɪɹɦɨɫɬɨɹɱɢɟ, ɡɚɬɟɦ 

ɡɚɝɢɛɚɸɬɫɹ ɢ ɩɨɜɢɫɚɸɬ [25]. ɒɢɲɤɢ ɫɨɡɪɟɜɚɸɬ ɧɚ ɜɬɨɪɨɣ ɝɨɞ, ɡɪɟɥɵɟ ɢɦɟɸɬ 

ɫɟɪɵɣ ɰɜɟɬ, ɦɚɬɨɜɵɟ, ɩɨ ɮɨɪɦɟ ɭɞɥɢɧɟɧɧɨ-ɹɣɰɟɜɢɞɧɵɟ, ɜ ɞɥɢɧɭ ɨɬ 2,5 ɞɨ 7 ɫɦ 

ɢ 2-3 ɫɦ ɜ ɲɢɪɢɧɭ, ɱɟɲɭɢ ɩɥɨɬɧɵɟ. ɒɢɲɤɢ ɨɞɢɧɨɱɧɵɟ ɢɥɢ ɛɵɜɚɸɬ ɩɨ 2-3 ɧɚ 

ɨɬɨɝɧɭɬɵɯ ɜɧɢɡ ɧɨɠɤɚɯ. ɓɢɬɤɢ ɭ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɢɦɟɸɬ ɪɨɦɛɢɱɟɫɤɭɸ 

ɮɨɪɦɭ, ɫɩɟɪɟɞɢ ɫɥɚɛɨ ɜɵɞɚɟɬɫɹ ɩɨɩɟɪɟɱɧɵɣ ɤɢɥɶ, ɩɭɩɨɤ ɫɜɟɬɥɨ-ɤɨɪɢɱɧɟɜɵɣ, 

ɧɟ ɫɢɥɶɧɨ ɜɵɩɭɤɥɵɣ, ɧɟɛɨɥɶɲɨɣ. ɋɟɦɟɧɚ ɞɨɫɬɢɝɚɸɬ 3-4 ɦɦ ɜ ɞɢɧɭ. ɉɨ ɮɨɪɦɟ 

ɭɞɥɢɧɟɧɨ-ɹɣɰɟɜɢɞɧɵɟ, ɱɟɪɧɨɝɨ ɢɥɢ ɫɟɪɨɝɨ ɰɜɟɬɚ. Ʉɪɵɥɨ ɫɟɦɟɧɢ ɜ 3 ɪɚɡɚ 

ɞɥɢɧɧɟɟ ɟɝɨ. ȼ 1 ɤɝ ɫɨɞɟɪɠɢɬɫɹ ɩɪɢɦɟɪɧɨ 115-125 ɬɵɫɹɱ ɫɟɦɹɧ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ. ȼɫɯɨɞɵ ɢɦɟɸɬ ɨɬ 4 ɞɨ 7 ɫɟɦɹɞɨɥɟɣ. ɍ ɫɜɟɠɟɫɪɭɛɥɟɧɧɨɣ 

ɞɪɟɜɟɫɢɧɵ ɡɚɛɨɥɨɧɶ ɢ ɹɞɪɨ ɧɟ ɨɬɥɢɱɚɸɬɫɹ ɩɨ ɰɜɟɬɭ. Ɂɚɛɨɥɨɧɶ ɢɦɟɟɬ 

ɠɟɥɬɨɜɚɬɨ-ɛɟɥɵɣ ɨɬɬɟɧɨɤ, ɚ ɹɞɪɨ ɪɨɡɨɜɚɬɵɣ ɢɥɢ ɛɭɪɨɜɚɬɨ-ɤɪɚɫɧɵɣ. ɏɨɪɨɲɨ 

ɩɪɨɫɥɟɠɢɜɚɸɬɫɹ ɝɨɞɢɱɧɵɟ ɫɥɨɢ ɧɚ ɥɸɛɵɯ ɫɪɟɡɚɯ. Ƚɨɞɢɱɧɵɟ ɫɥɨɢ ɨɬɥɢɱɚɸɬɫɹ 

ɩɨ ɰɜɟɬɭ: ɪɚɧɧɹɹ ɱɚɫɬɶ ɢɦɟɟɬ ɛɨɥɟɟ ɫɜɟɬɥɵɣ ɨɬɬɟɧɨɤ, ɚ ɩɨɡɞɧɹɹ – ɛɨɥɟɟ ɬɟɦɧɵɣ. 

ɉɟɪɟɯɨɞ ɨɬ ɪɚɧɧɟɣ ɞɪɟɜɟɫɢɧɵ ɤ ɩɨɡɞɧɟɣ ɞɪɟɜɟɫɢɧɟ ɛɨɥɟɟ ɢɥɢ ɦɟɧɟɟ ɜɵɪɚɠɟɧ. 

ɋɟɪɰɟɜɢɧɧɵɟ ɥɭɱɢ ɫɥɚɛɨ ɩɪɨɫɥɟɠɢɜɚɸɬɫɹ. ɋɦɨɥɹɧɵɟ ɯɨɞɵ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ 

ɩɨɡɞɧɟɦ ɫɥɨɟ, ɢɦɟɸɬ ɜɢɞ ɫɜɟɬɥɵɯ ɬɨɱɟɤ ɧɚ ɩɨɩɟɪɟɱɧɨɦ ɫɪɟɡɟ ɢɥɢ ɛɟɥɨɜɚɬɨ-

ɦɚɬɨɜɵɯ ɱɟɪɬɨɱɟɤ ɧɚ ɪɚɞɢɚɥɶɧɨɦ ɢ ɬɚɧɝɟɧɬɚɥɶɧɨɦ ɪɚɡɪɟɡɚɯ [9] (ɪɢɫɭɧɨɤ 1). 
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Ɋɢɫɭɧɨɤ 1 – ɋɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ. 1- ɩɨɛɟɝ ɫ ɯɜɨɟɣ, 2 - ɩɨɛɟɝ ɛɟɡ ɯɜɨɢ, 3 - ɭɤɨɪɨɱɟɧɧɵɣ ɩɨɛɟɝ 

ɫ ɯɜɨɟɣ, 4 - ɩɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɯɜɨɢ, 5 - ɩɨɛɟɝ ɫ ɦɭɠɫɤɢɦ ɤɨɥɨɫɤɨɦ, 6 - ɩɨɛɟɝ ɠɟɧɫɤɢɦ 

ɤɨɥɨɫɤɨɦ, 7 - ɩɵɥɶɰɚ, 8 - ɲɢɲɤɚ, 9 - ɫɟɦɹ ɫ ɤɪɵɥɨɦ, 10 - ɤɪɵɥɨ ɛɟɡ ɫɟɦɟɧɢ [9] 

ɋɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ ɹɜɥɹɟɬɫɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɪɚɫɬɟɧɢɟɦ ɜ ɥɟɫɧɨɣ, 

ɥɟɫɨɫɬɟɩɧɨɣ ɢ ɫɬɟɩɧɨɣ ɡɨɧɚɯ, ɬɚɤɠɟ ɡɚɯɨɞɢɬ ɜ ɩɪɢɥɟɠɚɳɢɟ ɤ ɜɵɫɨɤɨɝɨɪɧɵɦ 

ɪɚɣɨɧɚɦ, ɜ ɝɨɪɚɯ ɜɫɬɪɟɱɚɟɬɫɹ ɞɨ ɜɵɫɨɬɵ 1000 ɦ. P. sylvestris ɦɨɠɟɬ 

ɨɛɪɚɡɨɜɵɜɚɬɶ ɤɚɤ ɱɢɫɬɵɟ ɧɚɫɚɠɞɟɧɢɹ, ɬɚɤ ɢ ɩɪɢɧɢɦɚɬɶ ɭɱɚɫɬɢɟ ɜ ɨɛɪɚɡɨɜɚɧɢɢ 

ɫɦɟɲɚɧɧɵɯ ɥɟɫɨɜ, ɨɫɨɛɟɧɧɨ ɫ ɟɥɶɸ ɢ ɞɭɛɨɦ. Ɋɚɫɩɪɨɫɬɪɚɧɟɧɚ 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɧɚ ɩɟɫɱɚɧɵɯ ɩɨɱɜɚɯ [26]. ȼ ɫɬɟɩɧɨɣ ɡɨɧɟ ɪɨɫɬ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɩɪɢɪɟɱɧɵɦɢ ɦɟɥɚɦɢ, ɧɟ ɜɵɯɨɞɢɬ ɧɚ 

ɜɨɞɨɪɚɡɞɟɥɵ, ɧɚ ɫɟɜɟɪɟ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɩɪɨɢɡɪɚɫɬɚɟɬ ɧɚ ɪɚɡɜɟɹɧɧɵɯ 

ɥɟɞɧɢɤɨɜɵɯ ɩɟɫɤɚɯ ɢ ɩɨ ɧɟɪɨɜɧɨɫɬɹɦ, ɩɪɟɞɩɨɱɢɬɚɟɬ ɫɭɯɢɟ ɫɨɥɧɟɱɧɵɟ ɫɤɥɨɧɵ. 
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ɋɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ ɦɨɠɟɬ ɜɫɬɪɟɱɚɬɶɫɹ ɩɪɢ ɥɸɛɵɯ ɭɫɥɨɜɢɹɯ, ɜ ɫɨɫɬɨɹɧɢɢ 

ɦɟɧɶɲɟɝɨ ɢɥɢ ɛɨɥɶɲɟɝɨ ɭɝɧɟɬɟɧɢɹ [27]. 

ɋɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ ɹɜɥɹɟɬɫɹ ɛɵɫɬɪɨ ɪɚɫɬɭɳɢɦ ɯɜɨɣɧɵɦ ɞɟɪɟɜɨɦ, 

ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɜ ɦɨɥɨɞɨɦ ɜɨɡɪɚɫɬɟ. ɇɚɛɥɸɞɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɢɪɨɫɬ ɧɚ 

ɥɭɱɲɢɯ ɩɨɱɜɚɯ ɜ 15-20 ɥɟɬ, ɧɚ ɛɨɥɟɟ ɩɥɨɯɢɯ – ɜ 25 ɥɟɬ, ɧɚɱɢɧɚɹ ɫ 40-50 ɥɟɬ, 

ɫɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ ɪɚɫɬɟɬ ɛɨɥɟɟ ɦɟɞɥɟɧɧɨ. ɇɚɱɢɧɚɟɬ ɩɥɨɞɨɧɨɫɢɬɶ ɫ 15 ɥɟɬ, ɚ 

ɜ ɧɚɫɚɠɞɟɧɢɹɯ ɬɨɥɶɤɨ ɫ 40 ɥɟɬ. ɑɟɪɟɞɨɜɚɧɢɟ ɫɟɦɟɧɧɵɯ ɥɟɬ ɱɟɪɟɡ ɤɚɠɞɵɟ 2-4 

ɝɨɞɚ, ɜ ɦɟɧɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɹɯ ɱɟɪɟɡ ɤɚɠɞɵɟ 5-6 ɥɟɬ. ɋɟɦɟɧɚ 

ɩɪɨɪɚɫɬɚɸɬ ɱɟɪɟɡ 15-20 ɞɧɟɣ ɩɨɫɥɟ ɩɨɫɟɜɚ, ɨɧɢ ɫɨɞɟɪɠɚɬ 30-33% ɠɢɪɧɨɝɨ 

ɦɚɫɥɚ. ȼɪɟɦɹ ɠɢɡɧɢ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɞɨɫɬɢɝɚɟɬ 300-350 ɥɟɬ [9]. 

Ɋɨɞɢɧɨɣ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɹɜɥɹɟɬɫɹ Ɂɚɩɚɞɧɚɹ ȿɜɪɨɩɚ, ȿɜɪɨɩɟɣɫɤɚɹ 

ɱɚɫɬɶ Ɋɨɫɫɢɢ, ɋɢɛɢɪɶ. 

ȼ Ɂɚɩɚɞɧɨɣ ȿɜɪɨɩɟ P. sylvestris ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ ɨɬ 70° ɫ. ɲ. ɧɚ 

ɋɤɚɧɞɢɧɚɜɫɤɨɦ ɩɨɥɭɨɫɬɪɨɜɟ, ɬɚɤɠɟ ɩɨ ɜɫɟɣ ɫɪɟɞɧɟɣ ȿɜɪɨɩɟ, ɧɚ ɸɝɟ ɜ 

ɉɢɪɟɧɟɹɯ ɢ ɝɨɪɚɯ Ȼɚɥɤɚɧɫɤɨɝɨ ɩɨɥɭɨɫɬɪɨɜɚ, ɜ Ⱥɥɶɩɚɯ ɫɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ 

ɞɨɯɨɞɢɬ ɞɨ 1800-2100 ɦ ɚɛɫɨɥɸɬɧɨɣ ɜɵɫɨɬɵ. 

ȼ Ɋɨɫɫɢɢ ɫɟɜɟɪɧɚɹ ɝɪɚɧɢɰɚ ɚɪɟɚɥɚ ɩɪɨɯɨɞɢɬ ɸɠɧɟɟ Ɇɭɪɦɚɧɫɤɚ ɤ ɝɨɪɥɭ 

Ȼɟɥɨɝɨ ɦɨɪɹ ɢ ɞɚɥɟɟ ɤ ɜɨɫɬɨɤɭ ɧɚ 65-68° ɫ. ɲ. ɜ ɋɢɛɢɪɶ, ɝɞɟ ɞɨɯɨɞɢɬ ɞɨ 70 ° ɫ. 

ɲ. ɢ ɜɵɯɨɞɢɬ ɤ Ɉɯɨɬɫɤɨɦɭ ɦɨɪɸ ɨɤɨɥɨ 60° ɫ. ɲ.; ɨɬɫɸɞɚ ɝɪɚɧɢɰɚ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɭɯɨɞɢɬ ɧɚ ɸɝɨ-ɡɚɩɚɞ ɤ ɧɢɡɨɜɶɸ ɪ. Ȼɭɪɟɢ, Ȼɭɪɟɢɧɫɤɢɦ ɝɨɪɚɦ 

ɢ ɪ. Ⱥɦɝɭɧɶ ɢ ɞɚɥɟɟ ɢɞɟɬ ɧɚ ɡɚɩɚɞ ɱɟɪɟɡ ɫɟɜ. Ɇɚɧɶɱɠɭɪɢɸ ɢ ɫɟɜ. Ɇɨɧɝɨɥɢɸ ɤ 

Ⱥɥɬɚɸ, ɝɞɟ P. sylvestris ɪɚɫɬɟɬ ɜ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ, ɞɨɯɨɞɹ ɞɨ 800-1000 ɦ 

ɚɛɫɨɥɸɬɧɨɣ ɜɵɫɨɬɵ. Ɂɚɬɟɦ ɝɪɚɧɢɰɚ ɚɪɟɚɥɚ ɩɪɨɯɨɞɢɬ ɧɚ ɫɟɜɟɪɟ ɋɪɟɞɧɟɣ Ⱥɡɢɢ 

(ɞɨ 48˚33′ ɫ. ɲ.), ɢɞɟɬ ɤ ɑɟɥɹɛɢɧɫɤɭ, ɀɢɝɭɥɹɦ ɢ ɜɞɨɥɶ ȼɨɥɝɢ ɤ ɋɚɪɚɬɨɜɭ. ȼ 

ɸɠɧɨɣ ɱɚɫɬɢ ɫɜɨɟɝɨ ɚɪɟɚɥɚ ɫɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ ɩɪɟɪɵɜɢɫɬɨ, 

ɬɚɤ ɱɬɨ ɸɠɧɚɹ ɝɪɚɧɢɰɚ ɟɟ ɫɩɥɨɲɧɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɪɨɯɨɞɢɬ ɫɟɜɟɪɧɟɟ ɨɬ 

Ɋɹɡɚɧɢ ɤ ɭɫɬɶɸ Ʉɚɦɵ ɢ ɡɚɬɟɦ ɱɟɪɟɡ ɘɠɧɵɣ ɍɪɚɥ, ɞɚɥɟɟ ɨɧɚ ɢɞɟɬ ɩɨ ɫɟɜɟɪɧɨɣ 

ɝɪɚɧɢɰɟ ɫɬɟɩɟɣ ɋɢɛɢɪɢ [9]. 
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1.4 Эɤɨɧɨɦɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ 

Ⱦɪɟɜɟɫɢɧɚ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɨɛɥɚɞɚɟɬ ɯɨɪɨɲɢɦɢ ɮɢɡɢɤɨ-

ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ. Ɉɧɚ ɩɨ ɫɜɨɟɣ ɞɨɫɬɭɩɧɨɫɬɢ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɢ 

ɦɚɥɨɦɭ ɨɛɴɟɦɧɨɦɭ ɜɟɫɭ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɩɨɪɨɞ, ɤɨɬɨɪɵɟ 

ɩɪɢɦɟɧɹɸɬ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɠɢɥɵɯ ɡɞɚɧɢɣ, ɪɚɡɥɢɱɧɵɯ ɫɭɞɨɜ, ɚɜɢɚɰɢɨɧɧɨɣ 

ɬɟɯɧɢɤɢ. ɂɡ ɞɪɟɜɟɫɢɧɵ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɩɪɨɢɡɜɨɞɹɬ ɤɪɟɩɥɟɧɢɹ ɜ ɲɚɯɬɚɯ. 

ɉɪɢɱɢɧɨɣ ɜɵɛɨɪɚ ɢɦɟɧɧɨ ɷɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫɥɭɠɢɬ ɩɪɟɞɨɫɬɟɪɟɝɚɸɳɢɣ ɯɪɭɫɬ, 

ɤɨɬɨɪɵɣ ɞɪɟɜɟɫɢɧɚ ɢɡɞɚɟɬ ɩɪɢ ɫɦɟɳɟɧɢɢ ɩɨɪɨɞ [9].  

Ⱦɪɟɜɟɫɢɧɚ ɪɚɫɬɭɳɟɝɨ ɞɟɪɟɜɚ P. sylvestris – ɢɫɬɨɱɧɢɤ ɠɢɜɢɰɵ, ɫɨɫɧɨɜɨɣ 

ɫɦɨɥɵ, ɤɨɬɨɪɭɸ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɫɤɢɩɢɞɚɪɚ, ɤɚɧɢɮɨɥɢ, ɥɟɱɟɛɧɵɯ 

ɛɚɥɶɡɚɦɨɜ ɢ ɞёɝɬɹ [4]. ɂɡ ɫɨɫɧɨɜɵɯ ɨɩɢɥɨɤ ɞɟɥɚɸɬ ɝɢɞɪɨɥɢɡɧɵɣ ɫɩɢɪɬ. 

Ɉɯɜɨɟɧɧɵɟ ɩɨɛɟɝɢ ɫɨɞɟɪɠɚɬ ɷɮɢɪɧɨɟ ɦɚɫɥɨ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɩɚɪɮɸɦɟɪɢɢ 

ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɷɤɫɬɪɚɤɬɚ ɞɥɹ ɜɚɧɧ. ɂɡ ɤɨɪɧɟɣ ɫɨɫɧɵ, ɝɢɛɤɢɯ ɜɨ ɜɥɚɠɧɨɦ 

ɫɨɫɬɨɹɧɢɢ ɢ ɬɜɟɪɞɵɯ ɩɪɢ ɜɵɫɵɯɚɧɢɢ, ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɩɥɟɬɟɧɭɸ ɭɬɜɚɪɶ [25]. 

ɐɟɧɧɨɫɬɶ ɞɪɟɜɟɫɢɧɵ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɡɚɜɢɫɢɬ ɨɬ ɮɚɤɬɨɪɨɜ ɟё 

ɩɪɨɢɡɪɚɫɬɚɧɢɹ: ɧɚ ɫɭɯɢɯ ɩɨɱɜɚɯ ɨɛɪɚɡɭɟɬɫɹ ɠɟɫɬɤɚɹ ɤɨɧɞɨɜɚɹ ɞɪɟɜɟɫɢɧɚ, ɚ ɧɚ 

ɛɨɥɟɟ ɜɥɚɠɧɵɯ ɩɨɱɜɚɯ – ɦɹɧɞɨɜɚɹ ɞɪɟɜɟɫɢɧɚ, ɤɨɬɨɪɚɹ ɭɫɬɭɩɚɟɬ ɤɨɧɞɨɜɨɣ ɩɨ 

ɩɪɨɱɧɨɫɬɢ. ȼ ɫɨɫɬɚɜɟ ɯɜɨɢ P. sylvestris ɧɚɯɨɞɢɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɜɢɬɚɦɢɧɚ ɋ, ɚ ɬɚɤɠɟ ɤɚɪɨɬɢɧɚ. ɉɨɷɬɨɦɭ ɡɟɥɟɧɶ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɯɜɨɣɧɨ-ɜɢɬɚɦɢɧɧɨɣ ɦɭɤɢ ɞɥɹ ɩɨɞɤɨɪɦɤɢ 

ɠɢɜɨɬɧɵɯ, ɯɥɨɪɨɮɢɥɥɨ-ɤɚɪɨɬɢɧɨɜɨɣ ɩɚɫɬɵ ɢ ɯɥɨɪɨɮɢɥɥɢɧɚ ɧɚɬɪɢɹ [28]. 

ɉɪɟɞɥɨɠɟɧɚ ɬɚɤ ɧɚɡɵɜɚɟɦɚɹ «ɡɟɥɟɧɚɹ» ɬɟɯɧɨɥɨɝɢɹ ɩɨɥɭɱɟɧɢɹ ɩɪɨɞɭɤɬɚ, 

ɨɛɨɝɚɳɟɧɧɨɝɨ «ɭɫɥɨɜɧɨ ɧɟɡɚɦɟɧɢɦɨɣ ɚɦɢɧɨɤɢɫɥɨɬɨɣ» – L-ɚɪɝɢɧɢɧɨɦ ɩɭɬɟɦ 

ɜɨɞɧɨɝɨ ɷɤɫɬɪɚɝɢɪɨɜɚɧɢɹ ɢɡ ɯɜɨɢ P. sylvestris [29].  

ɋɨɫɧɵ ɧɟ ɩɨɞɯɨɞɹɬ ɞɥɹ ɨɡɟɥɟɧɟɧɢɹ ɝɨɪɨɞɨɜ, ɬɚɤ ɤɚɤ ɨɱɟɧɶ 

ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɡɚɝɪɹɡɧɟɧɢɸ ɜɨɡɞɭɯɚ, ɯɨɬɹ ɨɧɢ ɹɜɥɹɸɬɫɹ ɜɟɫɶɦɚ 

ɞɟɤɨɪɚɬɢɜɧɵɦɢ ɞɟɪɟɜɶɹɦɢ [21].  P. sylvestris, ɨɛɥɚɞɚɸɳɢɟ ɨɞɧɨɣ ɢɡ 

ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɫɨɦɚɬɢɱɟɫɤɢɯ ɦɭɬɚɰɢɣ – ɩɨɱɤɨɜɨɣ ɜɚɪɢɚɰɢɟɣ («ɜɟɞɶɦɢɧɵ 

ɦɟɬɥɵ»), ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɦɧɨɝɢɯ ɧɢɡɤɨɪɨɫɥɵɯ ɫɚɞɨɜɵɯ 
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ɮɨɪɦ ɪɚɫɬɟɧɢɣ, ɤɨɬɨɪɵɟ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɜ ɫɨɜɪɟɦɟɧɧɨɦ 

ɞɟɤɨɪɚɬɢɜɧɨɦ ɫɚɞɨɜɨɞɫɬɜɟ [30]. 

Ȼɵɥɚ ɢɫɫɥɟɞɨɜɚɧɚ ɫɩɨɫɨɛɧɨɫɬɶ P. sylvestris ɜɵɫɬɭɩɚɬɶ ɜ ɤɚɱɟɫɬɜɟ 

ɛɢɨɢɧɞɢɤɚɬɨɪɚ ɡɚɝɪɹɡɧɹɸɳɢɯ ɯɢɦɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɚɬɦɨɫɮɟɪɵ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ. ȼɵɹɫɧɟɧɨ, ɱɬɨ ɯɜɨɹ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɢ ɟё 

ɚɫɫɢɦɢɥɹɰɢɨɧɧɵɣ ɚɩɩɚɪɚɬ ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɧɚɥɢɱɢɸ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ 

ɬɟɯɧɨɝɟɧɧɵɯ ɜɵɛɪɨɫɨɜ, ɨɧɢ ɩɪɨɹɜɥɹɸɬ ɪɟɚɤɰɢɸ ɧɚ ɞɨɫɬɚɬɨɱɧɨ ɧɟɜɵɫɨɤɨɟ 

ɫɨɞɟɪɠɚɧɢɟ ɜɪɟɞɧɵɯ ɩɨɥɥɸɬɚɧɬɨɜ, ɧɟɞɨɫɬɭɩɧɨɟ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɱɟɥɨɜɟɤɨɦ. 

ɂɧɞɢɤɚɬɨɪɚɦɢ ɩɪɢɫɭɬɫɬɜɢɹ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɹɜɥɹɸɬɫɹ ɢɡɦɟɧɟɧɢɟ ɞɥɢɧɵ ɩɨɛɟɝɨɜ 

ɢ ɯɜɨɢ, ɢɡɦɟɧɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɷɮɢɪɧɨɝɨ ɦɚɫɥɚ, ɭɜɟɥɢɱɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɡɨɥɵ 

ɜ ɩɪɨɛɟ ɩɪɢ ɫɠɢɝɚɧɢɢ, ɚ ɬɚɤɠɟ ɚɤɤɭɦɭɥɹɰɢɹ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ ɜ ɛɢɨɦɚɫɫɟ 

ɯɜɨɢ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɥɨɠɟɧɨ ɩɪɨɜɨɞɢɬɶ ɨɰɟɧɤɭ 

ɫɨɫɬɨɹɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɜɪɟɞɧɵɦɢ ɩɨɥɥɸɬɚɧɬɚɦɢ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 

ɫɢɬɭɚɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɢɫɩɨɥɶɡɭɹ ɜ ɤɚɱɟɫɬɜɟ ɛɢɨɢɧɞɢɤɚɬɨɪɚ 

ɚɫɫɢɦɢɥɹɰɢɨɧɧɵɣ ɚɩɩɚɪɚɬ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ [31]. 
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2 ȾɇɄ-ɆȺɊɄȿɊЫ ɂ ɂɏ ɉɊɂɆȿɇȿɇɂȿ ȼ ɂɋɋɅȿȾɈȼȺɇɂəɏ 

2.1 ɉɪɟɢɦɭɳɟɫɬɜɚ ɢ ɨɫɧɨɜɧɵɟ ɤɥɚɫɫɵ ȾɇɄ-ɦɚɪɤɟɪɨɜ 

 ɉɨɥɢɦɨɪɮɢɡɦ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɢɡɭɱɚɸɬ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɨɜ 

ɫɨɯɪɚɧɟɧɢɹ ɝɟɧɨɮɨɧɞɚ ɨɫɧɨɜɧɵɯ ɥɟɫɨɨɛɪɚɡɭɸɳɢɯ ɩɨɪɨɞ, ɩɨɞɞɟɪɠɚɧɢɹ 

ɝɟɧɧɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɧɚ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ, ɩɨɫɬɚɧɨɜɤɢ ɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 

ɥɟɫɨɪɚɡɜɟɞɟɧɢɹ ɢ ɥɟɫɨɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. Ɉɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ 

ɨ ɜɟɥɢɱɢɧɟ ɜɧɭɬɪɢɜɢɞɨɜɨɣ ɢɡɦɟɧɱɢɜɨɫɬɢ, ɩɨɩɭɥɹɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɚɯ 

ɹɜɥɹɸɬɫɹ ȾɇɄ-ɦɚɪɤɟɪɵ. ȾɇɄ-ɦɚɪɤɟɪɵ ɩɨɡɜɨɥɹɸɬ ɨɩɪɟɞɟɥɢɬɶ 

ɜɧɭɬɪɢɩɨɩɭɥɹɰɢɨɧɧɨɟ ɚɥɥɟɥɶɧɨɟ ɢ ɝɟɧɧɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ, ɞɢɮɮɟɪɟɧɰɢɚɰɢɸ ɧɚ 

ɪɚɡɥɢɱɧɵɯ ɢɟɪɚɪɯɢɱɟɫɤɢɯ ɭɪɨɜɧɹɯ, ɚ ɬɚɤɠɟ ɫɬɟɩɟɧɶ ɢɧɛɪɢɞɢɧɝɚ. 

 Ƚɟɧɟɬɢɱɟɫɤɢɣ ɩɨɥɢɦɨɪɮɢɡɦ ɦɨɠɟɬ ɛɵɬɶ ɨɰɟɧɟɧ ɤɚɤ ɧɚ ɭɪɨɜɧɟ 

ɩɪɨɞɭɤɬɨɜ ɝɟɧɨɜ (ɛɢɨɯɢɦɢɱɟɫɤɢɣ ɩɨɥɢɦɨɪɮɢɡɦ), ɬɚɤ ɢ ɧɚ ɭɪɨɜɧɟ ɝɟɧɨɦɚ 

(ɩɨɥɢɦɨɪɮɢɡɦ ȾɇɄ), ɜ ɫɜɹɡɢ ɫ ɷɬɢ ɜɵɞɟɥɹɸɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 2 ɬɟɫɬ-ɫɢɫɬɟɦɵ. 

ɉɪɢɦɟɧɟɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɦɚɪɤɟɪɚ ɩɨɥɢɦɨɪɮɢɡɦɚ ȾɇɄ ɩɪɢɡɧɚɧɨ ɛɨɥɟɟ 

ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɞɚɧɧɚɹ ɬɟɫɬ-ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ. 

ȼɨ-ɩɟɪɜɵɯ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɛɢɨɯɢɦɢɱɟɫɤɢɦ ɩɨɥɢɦɨɪɮɢɡɦɨɦ ɨɧɚ ɞɚɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɦɚɪɤɢɪɨɜɚɬɶ ɞɚɠɟ ɧɟɤɨɞɢɪɭɸɳɢɟ ɭɱɚɫɬɤɢ. ȼɨ-ɜɬɨɪɵɯ, ɞɚɧɧɚɹ 

ɦɚɪɤɟɪɧɚɹ ɬɟɫɬ-ɫɢɫɬɟɦɚ ɩɪɟɞɩɨɥɚɝɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ 

ȾɇɄ ɥɸɛɵɯ ɨɪɝɚɧɨɜ ɢ ɬɤɚɧɟɣ, ɩɪɢɱɟɦ ɫɬɚɞɢɹ ɪɚɡɜɢɬɢɹ ɨɪɝɚɧɢɡɦɚ ɷɬɨɦɭ ɧɟ 

ɩɪɟɩɹɬɫɬɜɭɟɬ.  ɉɨɦɢɦɨ ɭɤɚɡɚɧɧɵɯ ɪɚɧɟɟ, ɤ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ȾɇɄ-ɦɚɪɤɟɪɨɜ 

ɬɚɤɠɟ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: ɜɨɡɦɨɠɧɨɫɬɶ ɚɧɚɥɢɡɚ ɦɚɬɟɪɢɧɫɤɨɝɨ (ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɚɹ 

ȾɇɄ) ɢ ɨɬɰɨɜɫɤɨɝɨ (Y-ɯɪɨɦɨɫɨɦɚ) ɬɢɩɚ ɧɚɫɥɟɞɨɜɚɧɢɹ, ɫɬɚɛɢɥɶɧɨɫɬɶ ɩɟɪɟɞɚɱɢ 

ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɧɟɢɦɟɧɢɟ ɩɥɟɣɨɬɪɨɩɧɨɝɨ ɷɮɮɟɤɬɚ, ɝɟɧɵ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɦɧɨɝɢɦɢ ɚɥɥɟɥɹɦɢ, ɜɨɡɦɨɠɧɨɫɬɶ ɭɡɧɚɜɚɬɶ ɨ ɩɪɨɢɫɯɨɠɞɟɧɢɢ 

ɝɟɧɟɬɢɱɟɫɤɢɯ ɩɟɪɟɫɬɪɨɟɤ, ɨɫɭɳɟɫɬɜɢɦɨɫɬɶ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ. 

ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ ɦɟɬɨɞɢɱɟɫɤɨɟ ɭɞɨɛɫɬɜɨ ɩɪɢɦɟɧɟɧɢɹ ȾɇɄ-ɦɚɪɤɟɪɨɜ: 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ȾɇɄ ɥɸɛɵɯ ɨɪɝɚɧɨɜ ɢ ɬɤɚɧɟɣ, ɧɚ ɥɸɛɵɯ 

ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ, ɚ ɬɚɤɠɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɯɪɚɧɟɧɢɹ ɨɛɪɚɡɰɨɜ ȾɇɄ ɢ 

ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ ɢɫɤɨɩɚɟɦɵɯ ɨɫɬɚɬɤɨɜ. ɋɚɦɵɦɢ 

ɝɥɚɜɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ȾɇɄ-ɦɚɪɤɟɪɨɜ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɧɟɨɝɪɚɧɢɱɟɧɧɨɟ 
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ɱɢɫɥɨ ɦɚɪɤɟɪɨɜ ɧɚ ɨɞɢɧ ɨɛɪɚɡɟɰ, ɧɚɥɢɱɢɟ ɦɚɪɤɟɪɨɜ ɢɡ ɥɸɛɵɯ ɨɛɥɚɫɬɟɣ ɝɟɧɨɦɚ, 

ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɦɚɪɤɟɪɨɜ ɞɥɹ ɩɨɜɬɨɪɹɸɳɢɯɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ [2].  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ ȾɇɄ-ɦɚɪɤɟɪɨɜ ɢ ɧɟɬ 

ɨɛɳɟɩɪɢɧɹɬɨɣ ɫɢɫɬɟɦɵ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɜɚɪɢɚɧɬɵ, 

ɩɪɟɞɥɨɠɟɧɧɵɟ ɪɚɡɧɵɦɢ ɚɜɬɨɪɚɦɢ [32]. ɋɨɝɥɚɫɧɨ ȿ. Ʉ. ɏɥɟɫɬɤɢɧɨɣ ɜɫɟ ȾɇɄ-

ɦɚɪɤɟɪɵ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɩɨ ɝɥɚɜɧɨɦɭ ɦɟɬɨɞɭ ɚɧɚɥɢɡɚ ɧɚ ɬɪɢ ɝɪɭɩɩɵ:  

1. Ɇɚɪɤɟɪɵ, ɢɫɫɥɟɞɭɟɦɵɟ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɨɜ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɛɥɨɬ-

ɝɢɛɪɢɞɢɡɚɰɢɢ; 

2. Ɇɚɪɤɟɪɵ, ɢɫɫɥɟɞɭɟɦɵɟ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɨɜ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ 

ɩɨɥɢɦɟɪɚɡɧɨɣ ɰɟɩɧɨɣ ɪɟɚɤɰɢɢ; 

3. Ɇɚɪɤɟɪɵ, ɢɫɫɥɟɞɭɟɦɵɟ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɨɜ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ 

ɩɪɢɦɟɧɟɧɢɢ ȾɇɄ-ɱɢɩɨɜ. 

Ɍɚɤɠɟ ɦɨɥɟɤɭɥɹɪɧɵɟ ɦɚɪɤɟɪɵ ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɦɨɧɨɥɨɤɭɫɧɵɟ, 

ɧɚɫɥɟɞɭɟɦɵɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨ ɤɨɞɨɦɢɧɚɧɬɧɨɦɭ ɬɢɩɭ, ɢ ɦɭɥɶɬɢɥɨɤɭɫɧɵɟ, 

ɧɚɫɥɟɞɭɟɦɵɟ ɡɚɱɚɫɬɭɸ ɩɨ ɞɨɦɢɧɚɧɬɧɨɦɭ ɬɢɩɭ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ, 

ɨɛɴɟɞɢɧɹɸɳɚɹ ɷɬɢ ɩɪɢɡɧɚɤɢ, ɞɥɹ ɨɫɧɨɜɧɵɯ ȾɇɄ-ɦɚɪɤɟɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 

ɬɚɛɥɢɰɟ 1 [33]. 

Ɍɚɛɥɢɰɚ 1 – Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɨɫɧɨɜɧɵɯ ȾɇɄ-ɦɚɪɤɟɪɨɜ [33] 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ Ɇɨɧɨɥɨɤɭɫɧɵɟ ɦɚɪɤɟɪɵ Ɇɭɥɶɬɢɥɨɤɭɫɧɵɟ ɦɚɪɤɟɪɵ 
Ɍɢɩ 

ɧɚɫɥɟɞɨɜɚɧɢɹ 
Ʉɨɞɨɦɢɧɚɧɬɧɵɣ Ⱦɨɦɢɧɚɧɬɧɵɣ 

Ɇɟɬɨɞɵ, 
ɨɫɧɨɜɚɧɧɵɟ ɧɚ 

ɛɥɨɬ-
ɝɢɛɪɢɞɢɡɚɰɢɢ 

– RFLP (1980)  – 
ɩɨɥɢɦɨɪɮɢɡɦ ɞɥɢɧɵ 
ɪɟɫɬɪɢɤɰɢɨɧɧɵɯ 
ɮɪɚɝɦɟɧɬɨɜ 

– Ɇɢɧɢɫɚɬɟɥɥɢɬɵ (1985) 

Ɇɟɬɨɞɵ, 
ɨɫɧɨɜɚɧɧɵɟ ɧɚ 

ɉɐɊ 

– SSR (1989) – ɩɪɨɫɬɵɟ 
ɩɨɜɬɨɪɹɸɳɢɟɫɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
(ɦɢɤɪɨɫɚɬɟɥɥɢɬɵ) 

– STS (1989) – ɧɭɤɥɟɨɬɢɞɧɵɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɥɨɤɭɫ 

– SSCP (1989) – 
ɤɨɧɮɨɪɦɚɰɢɨɧɧɵɣ 
ɩɨɥɢɦɨɪɮɢɡɦ 
ɨɞɧɨɰɟɩɨɱɟɱɧɨɣ ȾɇɄ 

– RAPD (1990) – ɫɥɭɱɚɣɧɨ 
ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɚɹ 
ɩɨɥɢɦɨɪɮɧɚɹ ȾɇɄ 

– ISSR (1994) – 
ɦɟɠɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɣ 
ɩɨɥɢɦɨɪɮɢɡɦ 

– AFLP (1995) – 
ɩɨɥɢɦɨɪɮɢɡɦ ɞɥɢɧɵ 
ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɵɯ 
ɮɪɚɝɦɟɧɬɨɜ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ Ɇɨɧɨɥɨɤɭɫɧɵɟ ɦɚɪɤɟɪɵ Ɇɭɥɶɬɢɥɨɤɭɫɧɵɟ ɦɚɪɤɟɪɵ 
Ɇɟɬɨɞɵ, 

ɨɫɧɨɜɚɧɧɵɟ ɧɚ 
ɉɐɊ 

– SCAR (1993) – 
ɧɭɤɥɟɨɬɢɞɧɚɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ 
ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɭɸ 
ɨɛɥɚɫɬɶ 

– CAPS (1993)  – 
ɪɚɫɳɟɩɥɟɧɧɵɟ  
ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɵɟ 
ɩɨɥɢɦɨɪɮɧɵɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

– SSAP (1997) – 
ɩɨɥɢɦɨɪɮɢɡɦ ɫɩɟɰɢɮɢɱɧɨ 
ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɵɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ  

– IRAP (2006) – 
ɩɨɥɢɦɨɪɮɢɡɦ 
ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɵɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 
ɦɟɠɞɭ 
ɪɟɬɪɨɬɪɚɧɫɩɨɡɨɧɚɦɢ 

Ɇɟɬɨɞɵ, 
ɨɫɧɨɜɚɧɧɵɟ ɧɚ 

ɩɪɢɦɟɧɟɧɢɢ 
ȾɇɄ-ɱɢɩɨɜ 

– SNP  (1998) – 
ɨɞɧɨɧɭɤɥɟɨɬɢɞɧɵɣ 
ɩɨɥɢɦɨɪɮɢɡɦ 

– DarT (2001)  – ȾɇɄ-
ɱɢɩɨɜɚɹ ɬɟɯɧɨɥɨɝɢɹ ɞɥɹ 
ɢɡɭɱɟɧɢɹ ɝɟɧɟɬɢɱɟɫɤɨɝɨ 
ɪɚɡɧɨɨɛɪɚɡɢɹ 

ɉɪɟɞɫɬɚɜɥɟɧɧɚɹ ɜɵɲɟ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɧɚɝɥɹɞɧɨ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɩɪɨɰɟɫɫ 

ɪɚɡɜɢɬɢɹ ȾɇɄ-ɦɚɪɤɟɪɨɜ. ȼ 1980-ɟ ɝɨɞɵ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ 

ȾɇɄ-ɦɚɪɤɟɪɵ, ɢɫɫɥɟɞɭɟɦɵɟ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɨɜ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɛɥɨɬ-

ɝɢɛɪɢɞɢɡɚɰɢɢ. ȼ ɫɥɟɞɭɸɳɟɟ ɞɟɫɹɬɢɥɟɬɢɟ ɝɥɚɜɧɵɟ ɩɨɡɢɰɢɢ ɡɚɩɨɥɧɢɥɢ ɉɐɊ-

ɦɚɪɤɟɪɵ, ɤ ɧɚɱɚɥɭ 2000-ɯ ɝɨɞɨɜ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɦɚɪɤɟɪɵ, 

ɢɫɫɥɟɞɭɟɦɵɟ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɨɜ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɩɪɢɦɟɧɟɧɢɢ ȾɇɄ-ɱɢɩɨɜ. ȼ 

ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɡɚɱɚɫɬɭɸ ɢɫɫɥɟɞɨɜɚɬɟɥɢ ɞɥɹ ɚɧɚɥɢɡɚ ɩɨɥɢɦɨɪɮɢɡɦɚ ȾɇɄ 

ɩɪɢɦɟɧɹɸɬ ɦɟɬɨɞ ɩɪɹɦɨɝɨ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɤɚɤ ɜɫɟɝɨ ɝɟɧɨɦɚ, ɬɚɤ ɢ ɟɝɨ 

ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ [33]. 

Ƚ.ȼ. Ʉɚɥɶɤɨ ɩɨɥɚɝɚɟɬ, ɱɬɨ ɩɪɢ ɢɡɭɱɟɧɢɢ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɩɨɥɢɦɨɪɮɢɡɦɚ 

ɯɜɨɣɧɵɯ ɩɨɪɨɞ ɧɚ ɧɚɱɚɥɶɧɵɯ ɷɬɚɩɚɯ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚɢɛɨɥɟɟ ɩɪɢɝɨɞɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɹɞɟɪɧɵɟ ɦɚɪɤɟɪɵ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɟ. ȼ 

ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɚɜɬɨɪ ɩɪɢɜɨɞɢɬ ɢɯ ɧɟɫɨɦɧɟɧɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ: 

ɞɜɭɪɨɞɢɬɟɥɶɫɤɨɟ ɧɚɫɥɟɞɨɜɚɧɢɟ; ɜ ɝɟɧɨɦɚɯ ɯɜɨɣɧɵɯ ɦɢɤɪɨɫɚɬɟɥɥɢɬɵ 

ɦɧɨɝɨɱɢɫɥɟɧɧɵ ɜɨ ɜɫɟɯ ɟɝɨ ɱɚɫɬɹɯ, ɤɨɞɨɦɢɧɚɧɬɧɵ; ɞɚɧɧɵɣ ɬɢɩ ȾɇɄ-ɦɚɪɤɟɪɨɜ 

ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɧɚɪɭɠɢɬɶ ɧɚɢɛɨɥɶɲɢɣ ɭɪɨɜɟɧɶ ɝɟɬɟɪɨɡɢɝɨɬɧɨɫɬɢ [34]. 

2.1 Ɇɢɤɪɨɫɚɬɟɥɥɢɬɧɵɟ ɦɚɪɤɟɪɵ  
Ɉɞɧɨɣ ɢɡ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɦɚɪɤɟɪɨɜ ɫ ɩɨɜɬɨɪɹɸɳɢɦɢɫɹ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɦɢ ɹɜɥɹɸɬɫɹ ɦɢɤɪɨɫɚɬɟɥɥɢɬɵ. Ɇɢɤɪɨɫɚɬɟɥɥɢɬɧɵɟ ɥɨɤɭɫɵ 
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– ɱɪɟɡɜɵɱɚɣɧɨ ɨɛɲɢɪɧɨ ɩɪɢɦɟɧɹɸɳɢɟɫɹ ɜ ɬɟɤɭɳɟɟ ɜɪɟɦɹ ɦɚɪɤɟɪɵ ɞɥɹ 

ɝɟɧɟɬɢɱɟɫɤɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɧɚ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɹɯ, ɨɰɟɧɤɢ ɝɟɧɟɬɢɱɟɫɤɨɣ 

ɩɨɞɪɚɡɞɟɥɟɧɧɨɫɬɢ ɢ ɩɨɥɢɦɨɪɮɢɡɦɚ, ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɬɨɤɚ ɝɟɧɨɜ, ɩɪɨɰɟɫɫɨɜ 

ɛɥɢɡɤɨɪɨɞɫɬɜɟɧɧɨɝɨ ɫɤɪɟɳɢɜɚɧɢɹ ɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɬɚɥɶɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɩɭɥɹɰɢɨɧɧɨ-ɝɟɧɟɬɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ.  

«ɋɚɬɟɥɥɢɬ» ɫ ɚɧɝɥɢɣɫɤɨɝɨ ɹɡɵɤɚ ɩɟɪɟɜɨɞɢɬɫɹ ɤɚɤ ɫɩɭɬɧɢɤ, ɷɬɨ ɫɜɹɡɚɧɨ ɫ 

ɬɟɦ, ɱɬɨ ɩɪɢ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɢ ɷɤɫɬɪɚɝɢɪɨɜɚɧɧɨɣ ȾɇɄ ɫɚɬɟɥɥɢɬɧɚɹ 

ɜɵɩɚɞɚɟɬ ɜ ɫɩɟɰɢɚɥɶɧɭɸ ɮɪɚɤɰɢɸ. ɉɪɢɱɢɧɚ ɤɪɨɟɬɫɹ ɜ ɫɨɫɬɚɜɟ ɞɚɧɧɵɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ – ɦɢɤɪɨɫɚɬɟɥɥɢɬɵ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɨɫɧɨɜɧɨɣ ɦɚɫɫɵ ȾɇɄ 

ɜ ɝɟɧɨɦɟ ɩɨ ɞɨɥɟ ɝɭɚɧɢɧɚ ɢ ɰɢɬɨɡɢɧɚ.  

Ɇɢɤɪɨɫɚɬɟɥɥɢɬɧɵɟ ɦɚɪɤɟɪɵ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɩɟɪɜɵɦɢ 

ɜɵɫɨɤɨɩɨɥɢɦɨɪɮɧɵɦɢ ɦɚɪɤɟɪɚɦɢ, ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɧɚ ɨɫɧɨɜɟ ɉɐɊ. 

Ɇɢɤɪɨɫɚɬɟɥɥɢɬɵ – ɷɬɨ ɬɚɧɞɟɦɧɨ, ɧɟɩɪɟɪɵɜɧɨ ɞɪɭɝ ɡɚ ɞɪɭɝɨɦ, ɩɨɜɬɨɪɹɸɳɢɟɫɹ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. Ɇɨɬɢɜ, ɢɥɢ ɟɞɢɧɢɰɚ ɩɨɜɬɨɪɚ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɢ-, 

ɬɪɢ-, ɬɟɬɪɚ-, ɩɟɧɬɚɧɭɤɥɟɨɬɢɞɧɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ, ɫ ɪɚɡɦɟɪɚɦɢ ɞɨ 100 ɧ.ɨ. 

ɇɚɡɜɚɧɢɟ ɷɬɢɯ ɦɚɪɤɟɪɨɜ ɜɚɪɶɢɪɭɟɬ: ɦɢɤɪɨɫɚɬɟɥɥɢɬɵ, STMS (Sequence Tagged 

Microsatellite Site), STR (Short Tandem Repeat), SSR (Simple Sequence Repeat). 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɬɚɤɢɯ ɦɚɪɤɟɪɨɜ ɬɪɟɛɭɟɬɫɹ ɦɧɨɝɨ ɡɧɚɧɢɣ ɨɛ ɢɡɧɚɱɚɥɶɧɨɣ 

ɧɭɤɥɟɨɬɢɞɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɹ ɩɨɞɛɨɪɚ ɩɪɚɣɦɟɪɨɜ ɤ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɦ ȾɇɄ, ɨɤɪɭɠɚɸɳɢɦ ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɣ ɥɨɤɭɫ. ɑɢɫɥɨ 

ɩɨɜɬɨɪɨɜ ɦɨɬɢɜɚ ɦɨɠɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɢɡɦɟɧɹɬɶɫɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɹɜɥɟɧɢɸ 

ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɜɚɪɢɚɧɬɨɜ ɚɥɥɟɥɟɣ ɞɥɹ ɞɚɧɧɨɝɨ ɥɨɤɭɫɚ. ɗɬɨ ɢɦɟɟɬ ɦɟɫɬɨ ɛɵɬɶ, 

ɬɚɤ ɤɚɤ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɯ ɫ ɬɚɧɞɟɦɧɵɦɢ ɩɨɜɬɨɪɚɦɢ ɱɚɫɬɨ ɩɪɨɢɫɯɨɞɢɬ 

ɦɭɬɚɝɟɧɟɡ, ɬɚɤɠɟ ɞɥɹ ɧɢɯ ɯɚɪɚɤɬɟɪɧɚ ɜɵɫɨɤɚɹ ɝɟɬɟɪɨɡɢɝɨɬɧɨɫɬɶ. 

Ɇɢɤɪɨɫɚɬɟɥɥɢɬɵ ɨɱɟɧɶ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɬɫɹ ɜ ɝɟɧɨɦɚɯ ɠɢɜɨɬɧɵɯ ɢ 

ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɪɝɚɧɢɡɦɨɜ [3].  

ȼɵɫɨɤɚɹ ɩɨɥɢɦɨɪɮɧɨɫɬɶ ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɯ ɥɨɤɭɫɨɜ ɫɜɹɡɚɧɚ ɫ 

ɨɲɢɛɤɚɦɢ ɫɢɫɬɟɦ ɪɟɩɥɢɤɚɰɢɢ ɢ ɪɟɩɚɪɚɰɢɢ ȾɇɄ, ɩɪɨɢɫɯɨɞɹɳɢɦɢ ɧɚ ɞɚɧɧɵɯ 

ɭɱɚɫɬɤɚɯ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɷɮɮɟɤɬɵ ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɹ ȾɇɄ. Ɍɚɤ ɤɚɤ ɩɨɜɬɨɪɵ 

ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɨɞɢɧ ɡɚ ɞɪɭɝɢɦ ɛɟɡ ɩɪɨɦɟɠɭɬɤɨɜ, ɬɨ ɞɜɟ ɧɢɬɢ ȾɇɄ ɦɨɝɭɬ 
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ɩɪɢɧɹɬɶ ɧɟɩɪɚɜɢɥɶɧɨɟ ɤɨɦɩɥɟɦɟɧɬɚɪɧɨɟ ɩɨɥɨɠɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ, 

ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɱɢɫɥɚ ɩɨɜɬɨɪɨɜ ɦɨɬɢɜɚ ɜ ɞɚɧɧɨɦ ɥɨɤɭɫɟ ɢɥɢ ɤ ɟɝɨ 

ɭɦɟɧɶɲɟɧɢɸ.  

Ɇɢɤɪɨɫɚɬɟɥɥɢɬɧɵɟ ɦɚɪɤɟɪɵ ɨɛɥɚɞɚɸɬ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ ɤ ɧɢɦ 

ɨɬɧɨɫɹɬɫɹ: ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɩɨɥɢɦɨɪɮɢɡɦɚ ɬɚɧɞɟɦɧɵɯ ɩɨɜɬɨɪɨɜ, 

ɧɚɫɵɳɟɧɧɨɫɬɶ ɷɭɯɪɨɦɚɬɢɧɨɜɨɣ ɱɚɫɬɢ ɝɟɧɨɦɨɜ ɞɚɧɧɵɦ ɬɢɩɨɦ ɦɚɪɤɟɪɨɜ, ɱɬɨ 

ɞɟɥɚɟɬ ɞɚɧɧɵɟ ɦɚɪɤɟɪɵ ɜɨɫɬɪɟɛɨɜɚɧɧɵɦɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɚɧɚɥɢɡɚ 

ɧɚɫɥɟɞɭɟɦɵɯ ɢɡɦɟɧɟɧɢɣ ɹɞɟɪɧɨɣ ȾɇɄ ɜ ɩɨɩɭɥɹɰɢɹɯ ɷɭɤɚɪɢɨɬɢɱɟɫɤɢɯ 

ɨɪɝɚɧɢɡɦɨɜ, ɤɚɤ ɪɚɫɬɟɧɢɣ, ɬɚɤ ɢ ɠɢɜɨɬɧɵɯ.   

Ɍɚɤɠɟ, ɧɟɫɦɨɬɪɹ ɧɚ ɲɢɪɨɤɭɸ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ ɦɢɤɪɨɫɚɬɟɥɥɢɬɨɜ, ɨɧɢ 

ɨɛɥɚɞɚɸɬ ɧɟɤɨɬɨɪɵɦɢ ɨɬɪɢɰɚɬɟɥɶɧɵɦɢ ɱɟɪɬɚɦɢ. ɇɚɩɪɢɦɟɪ, ɧɟɨɞɢɧɚɤɨɜɵɟ 

ɫɤɨɪɨɫɬɢ ɦɭɬɢɪɨɜɚɧɢɹ ɪɚɡɧɵɯ ɦɢɤɪɨɫɚɬɟɥɥɢɬɨɜ, ɬɟɯɧɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ, 

ɫɜɹɡɚɧɧɵɟ ɫ ɩɨɹɜɥɟɧɢɟɦ ɚɪɬɟɮɚɤɬɨɜ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɉɐɊ (ɷɮɮɟɤɬ 

«ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɹ»). Ɍɚɤɠɟ ɡɚɱɚɫɬɭɸ ɦɢɤɪɨɫɚɬɟɥɥɢɬɨɜ ɛɵɜɚɟɬ ɧɟɞɨɫɬɚɬɨɱɧɨ 

ɞɥɹ ɛɨɥɟɟ ɬɨɧɤɨɝɨ ɤɚɪɬɢɪɨɜɚɧɢɹ ɨɬɞɟɥɶɧɵɯ ɨɛɥɚɫɬɟɣ ɝɟɧɨɦɨɜ, ɩɨɷɬɨɦɭ 

ɨɫɧɨɜɧɚɹ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɯ ɦɚɪɤɟɪɨɜ – ɷɬɨ ɢɡɭɱɟɧɢɟ 

ɩɨɥɢɦɨɪɮɢɡɦɚ ɩɭɬɟɦ ɜɵɛɨɪɤɢ ɧɟɫɤɨɥɶɤɢɯ ɧɚɢɛɨɥɟɟ ɜɚɪɢɚɛɟɥɶɧɵɯ ɥɨɤɭɫɨɜ 

[2].  

2.3 Ɇɢɤɪɨɫɚɬɟɥɥɢɬɧɵɟ ɦɚɪɤɟɪɵ ɞɥɹ ɪɨɞɚ Pinus L. 

Ƚɟɧɨɦɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɜɨɣɧɵɯ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɦɚɪɤɢɪɨɜɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɢɡɦɟɧɱɢɜɵɯ ɭɱɚɫɬɤɨɜ ȾɇɄ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɢɡɭɱɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɨɛɥɟɦ, ɧɨ ɢ ɞɚɸɬ ɰɟɧɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɥɟɫɧɨɝɨ 

ɯɨɡɹɣɫɬɜɚ ɢ ɪɚɡɜɢɬɢɹ ɦɨɥɟɤɭɥɹɪɧɨɣ ɛɢɨɬɟɯɧɨɥɨɝɢɢ. Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɢɡɭɱɟɧɢɹ, 

ɫɨɯɪɚɧɟɧɢɹ ɢ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɟɧɨɮɨɧɞɨɜ ɬɪɟɛɭɟɬ ɩɪɢɦɟɧɟɧɢɹ 

ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɯ ɦɚɪɤɟɪɨɜ, ɨɫɨɛɨɟ ɦɟɫɬɨ ɫɪɟɞɢ 

ɤɨɬɨɪɵɯ ɡɚɧɢɦɚɸɬ ɜɵɫɨɤɨɩɨɥɢɦɨɪɮɧɵɟ ɩɨɥɢɚɥɥɟɥɶɧɵɟ ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɟ 

ɥɨɤɭɫɵ, ɢɦɟɸɳɢɟ ɤɨɞɨɦɢɧɚɧɬɧɨɟ ɧɚɫɥɟɞɨɜɚɧɢɟ. 

Ɋɚɛɨɬɵ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɯ ɦɚɪɤɟɪɨɜ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 

ɯɜɨɣɧɵɯ ɩɨɪɨɞ ɚɤɬɢɜɧɨ ɨɫɭɳɟɫɬɜɥɹɥɢɫɶ ɜ ɩɨɫɥɟɞɧɢɟ ɧɟɫɤɨɥɶɤɨ ɥɟɬ, ɧɚɩɪɢɦɟɪ, 
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ɪɚɡɪɚɛɨɬɚɧɵ SSR (Simple Sequence Repeat) ɦɚɪɤёɪɵ ɞɥɹ Taxus contorta [4], 

Taxus cuspidata [5], Larix sibirica [6], Pinus sibirica [7]. 

ȼɢɞɵ ɪɨɞɚ Pinus ɹɜɥɹɸɬɫɹ ɨɞɧɢɦɢ ɢɡ ɜɚɠɧɟɣɲɢɯ ɥɟɫɨɨɛɪɚɡɭɸɳɢɯ 

ɯɜɨɣɧɵɯ ɩɨɪɨɞ Ɋɨɫɫɢɢ. Ɇɢɤɪɨɫɚɬɟɥɥɢɬɧɵɟ ɦɚɪɤɟɪɵ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɭɠɟ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɢɡɭɱɟɧɢɹ ɦɧɨɝɢɯ ɜɢɞɨɜ ɪɨɞɚ Pinus, ɬɚɤɢɯ ɤɚɤ P. sibirica [7, 

35], P. cembra [36], P. pumila [37], P. strobus [38], P. tabuliformis [39], P. pinaster 

[40], P. taeda [41], P. densiflora [42, 43, 44], P. canariensis [45], P. lambertiana 

[46]. Ɇɢɤɪɨɫɚɬɟɥɥɢɬɧɵɟ ɥɨɤɭɫɵ, ɧɚɣɞɟɧɧɵɟ ɞɥɹ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ P. 

sylvestris ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 

Ƚɟɧɟɬɢɱɟɫɤɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɢ ɝɟɧɟɬɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɩɪɢɪɨɞɧɵɯ 

ɩɨɩɭɥɹɰɢɣ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɜ Ʉɚɪɟɥɢɢ ɢɡɭɱɚɥɢɫɶ Ⱥ.௖Ⱥ.௖ɂɥɶɢɧɨɜɵɦ, Ȼ. 

ȼ.௖Ɋɚɟɜɫɤɢɧɵɦ ɫ ɩɨɦɨɳɶɸ ɩɨɥɢɦɨɪɮɢɡɦɚ ɹɞɟɪɧɵɯ ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɯ 

ɥɨɤɭɫɨɜ, ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɤɚɤ ɞɥɹ P. sylvestris, ɬɚɤ ɢ ɞɥɹ P. taeda [8, 47, 48]. 

Ƚ. ȼ. Ʉɚɥɶɤɨ ɩɪɨɜɟɥ ɬɟɫɬɢɪɨɜɚɧɢɟ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɹɞɟɪɧɵɯ 

ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɯ ɦɚɪɤɟɪɨɜ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ [49]. ȼ ɨɬɪɚɛɨɬɤɟ ɢ ɨɬɛɨɪɟ 

ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɭɱɚɫɬɜɨɜɚɥɢ ɤɚɤ SSR-ɦɚɪɤɟɪɵ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ 

ɫɩɟɰɢɮɢɱɧɨ ɞɥɹ ɞɚɧɧɨɝɨ ɜɢɞɚ, ɬɚɤ ɢ ɦɚɪɤɟɪɵ, ɢɡɧɚɱɚɥɶɧɨ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ 

ɞɥɹ ɞɪɭɝɢɯ ɜɢɞɨɜ ɪɨɞɚ Pinus –  P. taeda, P. pinaster [18, 50, 51]. 

ɋɨɦɚɬɢɱɟɫɤɢɟ ɦɭɬɚɰɢɢ ɛɵɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɜ ɫɨɫɧɚɯ (P. sylvestris), 

ɩɨɞɜɟɪɝɲɢɯɫɹ ɢɨɧɢɡɢɪɭɸɳɟɦɭ ɢɡɥɭɱɟɧɢɸ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɑɟɪɧɨɛɵɥɶɫɤɨɣ 

Ⱥɗɋ ɢ ɜ ɤɨɧɬɪɨɥɶɧɵɯ ɞɟɪɟɜɶɹɯ, ɜɵɫɚɠɟɧɧɵɯ ɜ ɦɟɫɬɚɯ ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ 

ɪɚɞɢɚɰɢɟɣ, ɱɚɫɬɨɬɚ ɦɭɬɚɰɢɣ ɦɢɤɪɨɫɚɬɟɥɥɢɬɨɜ ɫɨɫɬɚɜɢɥɚ 2,8 × 10–4–7,1 × 10–4 

ɧɚ ɥɨɤɭɫ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɩɨɩɭɥɹɰɢɣ ɨɛɥɭɱɟɧɧɵɯ ɞɟɪɟɜɶɟɜ [52]. ȼ ɢɫɫɥɟɞɨɜɚɧɢɢ 

ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɟ ɦɚɪɤɟɪɵ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ P. 

sylvestris ɢ ɦɚɪɤɟɪɵ, ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɫɨɡɞɚɧɧɵɟ ɞɥɹ P. taeda, P. pinaster [53, 54]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɬɚɛɥɢɰɭ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɢ ɭɠɟ 

ɫɭɳɟɫɬɜɭɸɳɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɥɢɦɨɪɮɢɡɦɚ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ, ɦɨɠɧɨ 

ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɢɫɩɨɥɶɡɭɸɳɢɯɫɹ ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɯ 

ɦɚɪɤɟɪɨɜ ɞɥɹ P. sylvestris ɹɜɥɹɸɬɫɹ ɥɨɤɭɫɚɦɢ ɫ ɞɢɧɭɤɥɟɨɬɢɞɧɵɦɢ ɦɨɬɢɜɚɦɢ, 

ɦɧɨɝɢɟ SSR-ɦɚɪɤɟɪɵ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɛɵɥɢ ɫɨɡɞɚɧɵ ɞɥɹ ɞɪɭɝɢɯ ɜɢɞɨɜ ɪɨɞɚ 
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Pinus (P. taeda, P. pinaster).  

ɗɮɮɟɤɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɢɧɭɤɥɟɨɬɢɞɧɵɯ ɦɚɪɤɟɪɨɜ ɹɜɥɹɟɬɫɹ 

ɪɟɚɥɶɧɵɦ ɬɨɥɶɤɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɚɩɢɥɥɹɪɧɨɝɨ ɷɥɟɤɬɪɨɮɨɪɟɡɚ (ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɟɤɜɟɧɚɬɨɪɨɜ ABI PRISM (Applied Biosystems)), ɬɚɤ ɤɚɤ 

ɝɟɧɨɬɢɩɢɪɨɜɚɧɢɟ ɩɨ ɷɥɟɤɬɪɨɮɨɪɟɝɪɚɦɦɚɦ, ɩɨɥɭɱɟɧɧɵɦ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɨɛɵɱɧɨɝɨ ɝɟɥɶ-ɷɥɟɤɬɪɨɮɨɪɟɡɚ, ɞɥɹ ɮɪɚɝɦɟɧɬɨɜ, ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɧɚ 1 ɩɨɜɬɨɪ – 

2 ɧɭɤɥɟɨɬɢɞɚ, ɦɨɠɟɬ ɛɵɬɶ ɤɪɚɣɧɟ ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ. Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɹɜɥɹɟɬɫɹ 

ɞɨɪɨɝɨɫɬɨɹɳɟɣ ɢ ɬɪɟɛɭɟɬ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɵɦ 

ɨɫɧɚɳɟɧɚ ɞɚɥɟɤɨ ɧɟ ɤɚɠɞɚɹ ɝɟɧɟɬɢɱɟɫɤɚɹ ɥɚɛɨɪɚɬɨɪɢɹ, ɩɪɨɜɨɞɹɳɚɹ ɚɧɚɥɢɡ 

ɩɨɥɢɦɨɪɮɢɡɦɚ ɝɟɧɨɜ ɞɪɟɜɟɫɧɵɯ ɩɨɪɨɞ. 

ɉɨɷɬɨɦɭ ɫɭɳɟɫɬɜɭɟɬ ɨɛɴɟɤɬɢɜɧɚɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɪɚɡɪɚɛɨɬɤɟ 

ɜɢɞɨɫɩɟɰɢɮɢɱɧɵɯ ɧɨɜɵɯ ɹɞɟɪɧɵɯ ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɯ ɦɚɪɤёɪɨɜ ɫ ɬɪɢ-, ɬɟɬɪɚ ɢ 

ɩɟɧɬɚɧɭɤɥɟɨɬɢɞɧɵɦɢ ɦɨɬɢɜɚɦɢ ɞɥɹ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ 

ɥɟɝɤɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɥɸɛɨɣ ɥɚɛɨɪɚɬɨɪɢɢ ɧɚ ɩɪɨɫɬɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɞɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɝɟɥɶ-ɷɥɟɤɬɪɨɮɨɪɟɡɚ. 
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ɂɡɴɹɬɨ ɜ ɫɜɹɡɢ ɫ ɚɜɬɨɪɫɤɢɦɢ ɩɪɚɜɚɦɢ ɫ 21 ɩɨ 39 ɫɬɪ. 
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ȼЫȼɈȾЫ 

─ Ɋɚɡɪɚɛɨɬɚɧɵ 39 ɧɨɜɵɯ ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɯ ɥɨɤɭɫɨɜ ɞɥɹ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ ɫ ɬɪɢ-, ɬɟɬɪɚ-, ɩɟɧɬɚɧɭɤɥɟɨɬɢɞɧɵɦɢ ɦɨɬɢɜɚɦɢ ɢ ɪɚɡɦɟɪɚɦɢ 

ɚɦɩɥɢɮɢɰɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɨɬ 140 ɞɨ 280 ɧ.ɨ.; 

─ ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɟɫɬɢɪɨɜɚɧɢɹ ɧɚɣɞɟɧɧɵɯ ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɯ ɦɚɪɤɟɪɨɜ ɛɵɥɨ 

ɨɬɨɛɪɚɧɨ ɲɟɫɬɶ ɩɚɪ ɩɪɚɣɦɟɪɨɜ, ɞɟɦɨɧɫɬɪɢɪɭɸɳɢɯ ɧɚɢɛɨɥɟɟ ɫɬɚɛɢɥɶɧɵɟ 

ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɵɟ ɫɩɟɤɬɪɵ, ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ; 

─ ɉɪɨɢɡɜɟɞɟɧɚ ɨɬɪɚɛɨɬɤɚ ɜɵɛɪɚɧɧɵɯ ɦɚɪɤɟɪɨɜ ɧɚ 30 ɨɛɪɚɡɰɚɯ 

ɰɟɧɨɩɨɩɭɥɹɰɢɢ ɋɟɜɟɪɨ-ȿɧɢɫɟɣɫɤɚɹ ɢ 24 ɨɛɪɚɡɰɚɯ ɰɟɧɨɩɨɩɭɥɹɰɢɢ 

Ʉɢɡɢɪɫɤɚɹ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɢɡ ɋɟɜɟɪɨ-ȿɧɢɫɟɣɫɤɨɝɨ ɢ Ʉɭɪɚɝɢɧɫɤɨɝɨ 

ɪɚɣɨɧɨɜ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

─ ȼɵɹɜɥɟɧɨ 34 ɚɥɥɟɥɶɧɵɯ ɜɚɪɢɚɧɬɨɜ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɜɵɛɨɪɨɤ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ. ȼ ɰɟɥɨɦ ɡɧɚɱɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɝɟɧɟɬɢɱɟɫɤɨɣ 

ɢɡɦɟɧɱɢɜɨɫɬɢ ɜɵɛɨɪɨɤ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɜɵɫɨɤɨɦ 

ɭɪɨɜɧɟ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ (NA = 4,917; NE =2,906; HO=0,454, 

He=0,478) ɩɪɢ ɫɨɩɨɫɬɚɜɥɟɧɢɢ ɫ ɚɧɚɥɨɝɢɱɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ, 

ɩɪɢɜɟɞɟɧɧɵɦɢ ɞɥɹ P. sylvestris ɞɪɭɝɢɦɢ ɚɜɬɨɪɚɦɢ. ɋɪɚɜɧɟɧɢɟ ɜɵɛɨɪɨɤ ɢɡ 

ɪɚɡɧɵɯ ɰɟɧɨɩɨɩɭɥɹɰɢɣ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɜɵɛɨɪɤɚ ɢɡ ɛɨɥɟɟ ɸɠɧɨɝɨ ɪɚɣɨɧɚ 

ɧɚɯɨɞɢɬɫɹ ɛɥɢɠɟ ɤ ɪɚɜɧɨɜɟɫɧɨɦɭ ɫɨɫɬɨɹɧɢɸ (F= -0,018±0,053), ɱɟɦ 

ɜɵɛɨɪɤɚ ɢɡ ɛɨɥɟɟ ɫɟɜɟɪɧɨɝɨ ɪɚɣɨɧɚ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ 7,7%-ɵɣ ɞɟɮɢɰɢɬ 

ɝɟɬɟɪɨɡɢɝɨɬ (F= 0,077±0,045). Ⱥɧɚɥɢɡ ɩɨɩɭɥɹɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɵ P. 

sylvestris ɩɨɤɚɡɚɥ, ɱɬɨ ɜ ɢɡɭɱɟɧɧɵɯ ɜɵɛɨɪɤɚɯ ɧɚɛɥɸɞɚɟɬɫɹ 3%-ɧɵɣ 

ɞɟɮɢɰɢɬ ɝɟɬɟɪɨɡɢɝɨɬɧɵɯ ɝɟɧɨɬɢɩɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɩɭɥɹɰɢɢɢ 

(FIS=0,030±0,023) ɢ ɩɨɱɬɢ 5%-ɧɵɣ ɞɟɮɢɰɢɬ (FIT = 0,049±0,026) 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɢɞɚ.  Ʉɨɷɮɮɢɰɢɟɧɬ ɢɧɛɪɢɞɢɧɝɚ ɩɨɩɭɥɹɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɜɢɞɚ ɜ ɰɟɥɨɦ (FST), ɨɬɪɚɠɚɸɳɢɣ ɫɬɟɩɟɧɶ ɩɨɞɪɚɡɞɟɥɟɧɧɨɫɬɢ ɰɟɧɨɩɨɩɭɥɹɰɢɣ 

ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ 0,020±0,005. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ                                                                   

ɋɭɳɟɫɬɜɭɸɳɢɟ ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɟ ɥɨɤɭɫɵ ɞɥɹ P. sylvestris 

Ɍɚɛɥɢɰɚ Ⱥ.1 – 99 ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɯ ɥɨɤɭɫɚ ɞɥɹ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɢɡ ɥɢɬɟɪɚɬɭɪɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ 

№ Ʌɨɤɭɫ Ɇɨɬɢɜ 
ɉɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨɫɬɶ 
ɩɪɚɣɦɟɪɨɜ 

Ⱦɥɢɧɚ 
ɮɪɚɝɦɟɧɬɚ 

ɂɫɬɨɱɧɢɤ 

1 Spac11,8 
F:AGGGAGATCAATAGATCATGG 
R:CAGCCAAGACATCAAAAATG 

(TG)16 130–154 
[8, 47, 48, 

52] 

2 Spac12,5 
F:CTTCTTCACTAGTTTCCTTTGG  
R:TTGGTTATAGGCATAGATTGC 

(GT)20(GA)1

0 
127–199 

[8, 47, 48,  
49, 50, 52] 

3 Spac11.4 
F:TCACAAAACACGTGATTCACA  
R:GAAAATAGCCCTGTGTGAGACA 

(AT)5(GT)19 112–168 [52, 55] 

4 Spac7.14 
F:TTCGTAGGACTAAAAATGTGTG  
R:CAAAGTGGATTTTGACCG 

(TG)17(AG)
21 

173–246 [52, 55] 

5 PtTX2123 
F:GAAGAACCCACAAACACAAG  
R:GGGCAAGAATTCAATGATAA 

(AGC)8 192–201 [8, 47, 48] 

6 PtTX2146 
F:CCTGGGGATTTGGATTGGGTATTTG 
R:CCTGGGGATTTGGATTGGGTATTTG 

(GAG)5 
…(CAG)8 

CGG(CAG)7 
CGG(CAG)4 

168–249 
[8, 47, 48, 
49, 51, 52] 

7 PtTx2146 
F:CCTGGGGATTTGGATTGGGTATTTG 
R:ACAGACCTTCCCCGTTCCTTTTATA 

(TGC)5CGC
(TGC)7CGC

(TGC)7 
446 

[51, 52, 
54] 

8 PtTx3013 
F:GCTTCTCCATTAACTAATTCTA 
R:TCAAAATTGTTCGTAAAACCTC 

(GTT)10 235 
[49, 50, 

51] 

9 PtTx2093 
F:AATTTGACGGGTTTTAC 
R:GTGGCACATGGATTTCT 

(CAA)3…(C
AA)9TAA(C

AA)5 
544 

[49, 50, 
51] 

10 PtTx3016 
F:CCATGCCTCCAAACTCC 
R:TCTCTTCCTCCACTCCTCTC 

(CAA)13 646 
[49, 50, 

51] 

11 PtTx3020 
F:GTCGGGGAAGTGAAAGTA 
R:CTAGGTGCAAGAAAAGAGTAT 

A16(CAA)9 385 
[49, 50, 

51] 

12 PtTx4011 
F:GGTAACATTGGGAAAACACTCA 
R:TTAACCATCTATGCCAATCACTT 

(CA)20 536 
[49, 50, 

51] 

13 PtTx3049 
F:GAAGTGATAATGGCATAGCAAAAT 
R:CAGACCCGTGAAAGTAATAAACAT 

(TG)16 413 
[49, 50, 

51] 

14 PtTx3025 
F:CACGCTGTATAATAACAATCTA 
R:TTCTATATTCGCTTTTAGTTTC 

(CAA)10 306 
[49, 50, 

51] 

15 PtTx3107 
F:AAACAAGCCCACATCGTCAATC 
R:TCCCCTGGATCTGAGGA 

(CAT)14 397 
[49, 50, 
51, 52] 

16 PtTx4001 
F:CTATTTGAGTTAAGAAGGGAGTC 
R:CTGTGGGTAGCATCATC 

(GT)15 245 
[49, 50, 

51] 

17 lw_isotig00542 
F:AACAGGAGCATATCAATCAA 
R:GTGGCATTCTACAAGCAATT 

(T) 40 257 [18, 49] 

18 lw_isotig04204 
F:CTCCGTTTGGGTTGTGTTTG 
R:ATCCTTGCCGCCAGATTTGT 

(CGGCT) 5 230 [18, 49] 

19 lw_isotig04600 
F:TCAGGGAAAATGTAGGAAAATG 
R:AATCTGTTGTTGTGGGACTTGA 

(CAG) 10 305 [18, 49] 

20 lw_isotig06440 
F:GGGACAAGGGACATCG 
R:TGGAGACTTCGGGTGC 

(AGGTTG) 5 
(AGGCTG) 

6 
298 [18, 49] 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 

  

№ Ʌɨɤɭɫ Ɇɨɬɢɜ 
ɉɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨɫɬɶ 
ɩɪɚɣɦɟɪɨɜ 

Ⱦɥɢɧɚ 
ɮɪɚɝɦɟɧɬɚ 

ɂɫɬɨɱɧɢɤ 

21 lw_isotig07383 
F:CAAACAAAAAACAGTCTGCA 
R:ATCGTCATCATCATCGTCAC 

(GAT) 8 191 [18, 49] 

22 lw_isotig10603 
F:CAAAATCGTCTACTTCTCCCCC 
R:CAAAGCAAAAGAACTCCAACGA 

(CAG) 7 196 [18, 49] 

23 lw_isotig17679 
F:TTGTTTGCCACATTGTTGCC 
R:CAAACCACCGCTGCTTCTAA 

(TTAA) 5 277 [18, 49] 

24 lw_isotig21953 
F:ATGGTGTGTTTGAAGCGGAA 
R:ATTGCAGCCACTGGTGTCTT 

(ATGGG) 7 208 [18, 49] 

25 lw_isotig26230 
F:GGGCATTACATAAACACGGG 
R:TGCCCTTGAGCATTTGATTA 

(TA) 10 260 [18, 49] 

26 lw_isotig27940 
F:GCAGGCAACAACAAAAGTGACA 
R:AGCAATCGAGTGGCAAATCTTC 

(TGGA) 5 231 [18, 49] 

27 lw_isotig00080 
F:CGGGCAAAATGACCGAAG 
R:TGGAGGAGGTAGAGGGGG 

(CCG) 6 177 [18, 49] 

28 lw_isotig00081 
F:TGCGGAAGGCGTGAGTAG 
R:TGGAGGAGGTAGAGGGGG 

(CCG) 6 290 [18, 49] 

29 lw_isotig01420 
F:TCCGTGACCCTATTACGT 
R:CGATTAGTTGCTTGCCTT 

(CTG) 5 174 [18, 49] 

30 lw_isotig02138 
F:ATGCATCTTGTCCTCTCT 
R:TTCCTGATTCACACTCCC 

(AG) 6 124 [18, 49] 

31 lw_isotig02347 
F:CTCGTCCTTCTTGTCCGC 
R:GCTATTGCTCCACTTGCC 

(TG) 7 198 [18, 49] 

32 lw_isotig03088 
F:CATTTGGTTGACTTTGTT 
R:TTGTAGTGAGATCTGTGC 

(GA) 6 235 [18, 49] 

33 lw_isotig04931 
F:TAGACCTCATCACAAACT 
R:ACAAAAACGAATACAAAT 

(AC) 6 132 [18, 49] 

34 lw_isotig02842 
F:GTGATGGTGTGGTGGCTGTA 
R:TCCTTTGTGGGAGATTGGTG 

(AGA) 5 229 [18, 49] 

35 lw_isotig04195 
F:GAGATCACCGAAACAACAAAA 
R:TACAAGTCCCAGCAAAACAAT 

(GAG) 5 189 [18, 49] 

36 lw_isotig04306 
F:GCCATTTTTTTCTTCTCTCCT 
R:GGTCGGTTTCTGAATTTCTAA 

(TCC) 7 196 [18, 49] 

37 lw_isotig05123 
F:TGTGCGTATAGGAGGTGGAG 
R:ATGAAAGGTGACAAAGCGGT 

(GAG) 6 166 [18, 49] 

38 lw_isotig06215 
F:TCAGGTGCTTACCCCTTTTC 
R:TGGCAGCTATTCCAGTCTTT 

(CAA) 5 275 [18, 49] 

39 lw_isotig11166 
F:ACACACACTGAGCTCCAATTT 
R:AGTCCCACCTCTGCTGATACA 

(TA) 7 137 [18, 49] 

40 lw_isotig12667 
F:CCAAGGTGAAAAGGAAATGA 
R:TTCTGACAGGGAGCGACTGA 

(CA) 6 199 [18, 49] 

41 lw_isotig20215 
F:AGAGGTGATCGCAGTCAAAGA 
R:TTCAAAAAGACCAAACCGTAG 

(TA) 7 186 [18, 49] 

42 psyl2 
F:TTGCTTTTGCAGAACATTCG 
R:GTCCTGCAGGCAATCAAAAT 

(GCT)5 199–211 [19] 

43 psyl16 
F:GCTCTGCCCATGCTATCACT 
R:TGATGCTACCCAATGAGGTG 

(AT)7 202–210 [19, 55] 

44 psyl17 
F:TGGTCTGCAAATCAATCGAA  
R: GGGTAGGAATGCAAGTTAGGC 

(TA)7 219–251 [19, 55] 

45 psyl18 
F:ACTACCTGGCATTCGTCCTG 
R:GGATCTGGTCCATTTCGTGT 

(GCA)7 297–306 [19] 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 

 

№ Ʌɨɤɭɫ Ɇɨɬɢɜ 
ɉɨɫɥɟɞɨɜɚ- 
ɬɟɥɶɧɨɫɬɶ 
ɩɪɚɣɦɟɪɨɜ 

Ⱦɥɢɧɚ 
ɮɪɚɝɦɟɧɬɚ 

ɂɫɬɨɱɧɢɤ 

46 psyl19 
F:GGCTGTAATTGGCACAGGTT  
R:CGAGGTGGTACACAGCAACA 

(GCT)7 315–324 [19, 55] 

47 psyl25 
F:CAGCACGCGTTCTTTGTATC  
R:ACCGTTGCTCGTTGTCTTCT 

(GCA)5 214–244 [19] 

48 psyl36 
F:TATCATCGAGAGCCCCAAAA  
R:GAAAGGCGAAAGCAAAAGTG 

(GTC)7 245–257 [19, 55] 

49 psyl42 
F:CAACTTCAGCCTTGCAACAA  
R:CGACTTCATTTGGAACACCA 

(TC)9 171–179 [19, 55] 

50 psyl44 
F:TCCAAGTTCGGTTCCTTGTC 
R:GACACGATGGATTCCCTGAT 

(CGG)5 166–175 [19] 

51 psyl57 
F:CCCCACATCTCTACAGTCCAA 
R:TGCTCTTGGATTTGTTGCTG 

(ACC)7 187–202 [19, 55] 

52 LOP1 
F:GGCTAATGGCCGGCCAGTGCT 
R:GCGATTACAGGGTTGCAGCCT 

(TA)10 151–186 [52, 54] 

53 LOP3 
F:GTCTCCAGCCAGTTCACCTGC 
R:CAGTGGATCTGTCACCTCCTC 

(TA)9 206–232 [52, 54] 

54 LOP5 
F:AGCCGTAAAAGCTATCTTGTG  
R:GGCATACTTACATTTTAATAA 

(TA)33 140–220 [52, 54] 

55 LOP8 
F:TATCCACCAGAAGGGCATC 
R:CGGGAGCTTTAATGATCTTGA 

(CCT)6 367 [54] 

56 LOP9 
F:GGATTCTCGTTGTGGCTGG 
R:TTGCCTTTGCACATAATATCT 

(GGC)6 135 [54] 

57 LOP11 
F:CCAGAAGGCTATAGTACAC 
R:CAACAATACAAGTAGCAATAC 

(TA)2T(TA)12 235 [54] 

58 LOP12 
F:AGGACAGTCCTTACTGCCCAA 
R:CATGTTTTCCCATGGTTTTCC 

(TA)26 156, 160 [54] 

59 SsPp_cn524 
F:CGATTGTTTTTGCCTTTTAAGC 
R:AAATATGGCGGGGTGTGC 

(AG)14 156 [53] 

60 SsrPt_AW010960 
F:ATCGACTAGGCATCAGGTGG  
R:TCCTCGTAGCCCAGCTTTTA 

(AT)9 225 [53] 

61 SsrPt_AW225917 
F:TGCATTGAAAAATACAGCGG  
R:ATTATGTACGAGGCCCCACA 

(AT)9 198 [53] 

62 SsrPt_AW981772 
F:GATCCTGTTCCTCCTCCTCC  
R:CCTGGACAGAAACAGCAACA 

(CCT)4 266 [53] 

63 SsrPt_BF049767 
F:TTTTGGGTCGTAGGAACCTG  
R:TAAAACGGGTGTCTCTTCGG 

(AG)22 227 [53] 

64 SsrPt_ctg1376 
F:CGATATTATGGATTTTGCTTGTGA  
R:AAATGCATGCCAAACTTAAATAC 

(AT)20 145 
[49, 50, 

53] 

65 SsrPt_ctg1525 
F:TTGAAACCATATAAGCAATGCC  
R:AGGACCTGGGTAAGGAGGC 

(AGG)7 173 [53] 

66 SsrPt_ctg17601 
F:CGCCATTAATATGCCTACCG  
R:ATCTCTGCGCTGCTTGAAGT 

(AAG)9 225 [53] 

67 SsrPt_ctg18103 
F:CCTGGATTCATTTGTGGCTAA  
R:CATGCCAACTTCTTGCATTG 

(AT)10 184 [53] 

68 SsrPt_ctg2300 
F:CACTTTGCGAGAGACTGCAC  
R:ACGCTGAAGGAAATCGAGAA 

(CCG)6 173 [53] 

69 SsrPt_ctg275 
F:ACGGAGATATATTGCTGGCG  
R:AAAGAATAACGTGAAACAAACCC 

(AT)16 137 [53] 

70 SsrPt_ctg3021 
F:CTCAGATTCCTCCAAATGCG  
R:CATGCAACATATGCAAACCG 

(AGC)14 234 [53] 

71 SsrPt_ctg3089 
F:CTTTCTTCACGTTGGACTTCTT  
R:TTAGCCATGGAGAGTGCAGA 

(AT)17 482 [53] 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 

№ Ʌɨɤɭɫ Ɇɨɬɢɜ 
ɉɨɫɥɟɞɨɜɚ- 
ɬɟɥɶɧɨɫɬɶ 
ɩɪɚɣɦɟɪɨɜ 

Ⱦɥɢɧɚ 
ɮɪɚɝɦɟɧɬɚ 

ɂɫɬɨɱɧɢɤ 

72 SsrPt_ctg3754 
F:TCTTTGGGTTTCTGGAGTGG  
R:GCTGTTGCTGTTGTTCTTGG 

(AGC)6 421 [53] 

73 SsrPt_ctg4363 
F:TAATAATTCAAGCCACCCCG  
R:AGCAGGCTAATAACAACACGC 

(AT)10 100 
[49, 50, 

53] 

74 SsrPt_ctg4487a 
F:TCTGCTGTGTGGACAAACCT  
R:TTCTTGGCTCAAAATCTCGG 

(CCG)5 155 [53] 

75 SsrPt_ctg4487b 
F:ATGACGCATTATCAGGGGAA  
R:TTGCACAGAAAGCAGGTTTG 

(CCG)10 254 [53] 

76 SsrPt_ctg4698 
F:CGAAAAGGTGGTTCTGATGG  
R:TTTTCCGCTGGATTTACCAC 

(ATC)10 246 [53] 

77 SsrPt_ctg5167 
F:TGCAGAGAGATTCGATGGG  
R:ATTTTGGTTTGTTTGCTGGC 

(AAC)7 293 [53] 

78 SsrPt_ctg5333 
F:GAAGGAGTCGGCGATAACAG  
R:GGGAATTCGACCTGTGAAGA 

(AGC)7 163 [53] 

79 SsrPt_ctg64 
F:GGAAGCTGTTACAAGTGCGG  
R:ATCGAGAAGAGAGGAAGGGC 

(CCG)7 284 [53] 

80 SsrPt_ctg7024 
F:GGGAATTCTGAAAGACAAGGG  
R:AACTTACCCATCGAGAGCCCC 

(AAG)7 277 [53] 

81 SsrPt_ctg7081 
F:GTCATCCACGTTCATTGGC  
R:TCACAACTGACCAAACTGCC 

(AAG)7 442 [53] 

82 SsrPt_ctg7141 
F:GAATGACGCATTATCAGGGG  
R:TCACCTTTCTCACCTCTGCC 

(CCG)8 381 [53] 

83 SsrPt_ctg7170 
F:GGTTTTTCGATTTCTGAGGC  
R:AACAGGTGTGCAAATAGCCC 

(AGC)5 385 [53] 

84 SsrPt_ctg7425 
F:AATAAGACCCCAGAGGAGCC  
R:GACGTCTTTCACCAAATCGC 

(AAG)6 384 [53] 

85 SsrPt_ctg7444 
F:TCTTCACCATCGGTTTCTCC  
R:TGGATCTGTCACCTCCTCATC 

(AT)10 285 [53] 

86 SsrPt_ctg7731 
F:AGTGGTGAAGGGTCCATCTG  
R:GCATAACACAAAAGCCAGCA 

(AT)12 217 [53] 

87 SsrPt_ctg7824 
F:TGACCTGTCTTGTGAGACGC  
R:TTTTGAAACAGATTGCAGCC 

(AT)12 501 [53] 

88 SsrPt_ctg7867 
F:GGTCGTGGAGGAGGTAGGG  
R:ACTGATAACAGCTGCCCCC 

(CCG)6 154 [53] 

89 SsrPt_ctg8064 
F:GAACGTGGTTATGGCGGTAG  
R:TCGTGGCAACTATCTCCTCC 

(ACC)6 147 [53] 

90 SsrPt_ctg865 
F:TTTCAGAAGCTCCCGATTTG  
R:CTTGTGGACATGGTTAATGAAG 

(AT)15 232 [53] 

91 SsrPt_ctg9249 
F:CTGCTCCCTCAGCTCTTCC  
R:AGACGTCACTGCCATTACCC 

(AAG)7 156 [53] 

92 RPtest1 
F:GATCGTTATTCCTCCTGCCA  
R:TTCGATATCCTCCCTGCTTG 

(AAT)7 125 [53] 

93 RPtest5 
F:ACAACAATAATAACGGGGGC  
R:ACGCTTTAGATCCTCCTGCA 

(AAC)6 197 [53] 

94 RPtest6 
F:AGGATTCCAACAGCATCACC  
R:CTGAACATGAAGCGCAGTGT 

(TGC)5 147 [53] 

95 RPtest9 
F:CCAGACAACCCAAATGAAGG  
R:GCCTGCTATCGAATCCAGAA 

(AGG)10 289 [53] 

96 RPtest11 
F:AGGATGCCTATGATATGCGC  
R:AACCATAACAAAAGCGGTCG 

(ATC)7 213 [53] 

97 RPt11est13 
F:GATTTTTCAGGAAGACCCCC  
R:TGTAAGGCACAAGCCCTCTT 

(CTG)5 277 [53] 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1  

№ Ʌɨɤɭɫ Ɇɨɬɢɜ 
ɉɨɫɥɟɞɨɜɚ- 
ɬɟɥɶɧɨɫɬɶ 
ɩɪɚɣɦɟɪɨɜ 

Ⱦɥɢɧɚ 
ɮɪɚɝɦɟɧɬɚ 

ɂɫɬɨɱɧɢɤ 

98 RPtest15 
F:GAACGTGGTTATGGCGGTAG  
R:CCAGGGACAGTTACCAGCAT 

(ACC)6 246 [53] 

99 RPtest16 
F:CAGAAATGGCGTCCAAATTC  
R:ACCCCACTTATATCCCCAGC 

(AGT)5 132 [53] 
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ɂɡɴɹɬɨ ɜ ɫɜɹɡɢ ɫ ɚɜɬɨɪɫɤɢɦɢ ɩɪɚɜɚɦɢ ɫ 54 ɩɨ 55 ɫɬɪ. 
 




