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ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɞɟɪɠɢɬ 36 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ 

ɞɨɤɭɦɟɧɬɚ, 3 ɩɪɢɥɨɠɟɧɢɹ, 27 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 12 ɪɢɫɭɧɤɨɜ, 7 

ɬɚɛɥɢɰ. 

ɏɅɈɊɈɉɅȺɋɌɇɕɃ ȽȿɇɈɆ, ɋȻɈɊɄȺ ȽȿɇɈɆȺ, ɇɍɄɅȿɈɌɂȾɇɕȿ 

ɁȺɆȿɇɕ, ɉɈɂɋɄ SNP. 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɛɨɪɤɚ ɯɥɨɪɨɩɥɚɫɬɧɵɯ ɝɟɧɨɦɨɜ 

ɩɢɯɬ, ɩɨɢɫɤ SNP ɜ ɪɚɡɧɵɯ ɨɛɪɚɡɰɚɯ Abies sibirica, ɫɪɚɜɧɟɧɢɟ ɢ ɚɧɚɥɢɡ 

ɩɨɥɭɱɟɧɧɵɯ ɝɟɧɨɦɨɜ ɪɚɡɧɵɯ ɜɢɞɨɜ ɩɢɯɬ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɯɥɨɪɨɩɥɚɫɬɧɵɟ ɝɟɧɨɦɵ A.sibirica, 

A.amabilis, A.bracteata, A.pinsapo, A.fraserii,A.arisonica. 

 ɉɨɥɭɱɟɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɯɥɨɪɨɩɥɚɫɬɧɨɝɨ ɝɟɧɨɦɚ Abies sibirica, 

ɩɪɨɜɟɞɟɧɨ ɢɯ ɚɧɧɨɬɢɪɨɜɚɧɢɟ, ɜɵɪɚɜɧɢɜɚɧɢɟ ɢ ɩɨɢɫɤ SNP. Ȼɵɥɨ ɧɚɣɞɟɧɨ 50 

ɨɞɧɨɧɭɤɥɟɨɬɢɞɧɵɯ ɩɨɥɢɦɨɪɮɢɡɦɨɜ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɧɚɯɨɞɢɜɲɢɯɫɹ ɜ 

ɧɟɤɨɞɢɪɭɸɳɢɯ ɨɛɥɚɫɬɹɯ.  Ɍɚɤɠɟ ɛɵɥɢ ɫɨɛɪɚɧɵ ɯɥɨɪɨɩɥɚɫɬɧɵɟ ɝɟɧɨɦɵ 5 

ɜɢɞɨɜ ɩɢɯɬ, ɩɪɨɜɟɞɟɧɚ ɢɯ ɚɧɧɨɬɚɰɢɹ, ɫɪɚɜɧɟɧɢɟ ɢ ɩɨɢɫɤ ɧɭɤɥɟɨɬɢɞɧɵɯ ɡɚɦɟɧ. 

ȼɫɟɝɨ ɛɵɥɨ ɧɚɣɞɟɧɨ 1279 ɧɭɤɥɟɨɬɢɞɧɵɯ ɡɚɦɟɧ. ɉɨɥɭɱɟɧɧɵɟ ɝɟɧɨɦɵ ɛɵɥɢ 

ɮɪɚɝɦɟɧɬɢɪɨɜɚɧɵ, ɧɨ ɛɥɢɡɤɢ ɤ ɪɟɮɟɪɟɧɫɧɨɦɭ ɝɟɧɨɦɭ Abies sibirica. ȼ 

ɩɨɥɭɱɟɧɧɵɯ ɯɥɨɪɨɩɥɚɫɬɧɵɯ ɝɟɧɨɦɚɯ ɛɵɥɨ ɧɚɣɞɟɧɨ ɨɬ 113 ɞɨ 119 ɝɟɧɨɜ. 

  



3 
 

ɋɈȾȿɊɀȺɇɂȿ 

ȼȼȿȾȿɇɂȿ ............................................................................................................................ 4 

1 Ɉɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ ............................................................................................................... 6 

1.1 Abies sibirica ..................................................................................................................... 6 

1.2 ɉɪɢɦɟɧɟɧɢɟ ɩɢɯɬɵ ɫɢɛɢɪɫɤɨɣ ....................................................................................... 6 

1.3 Ɇɚɫɫɨɜɨɟ ɭɫɵɯɚɧɢɟ Abies sibirica .................................................................................. 8 

1.4 ɍɫɫɭɪɢɣɫɤɢɣ ɩɨɥɢɝɪɚɮ ................................................................................................... 8 

1.5 SNP (Single nucleotide polymorphism) .......................................................................... 10 

1.6 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɨɞɚ Abies Mill. .................................................................................. 11 

1.7 Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɪɨɞɚ ɩɢɯɬ .......................................................................................... 12 

1.8 ɏɥɨɪɨɩɥɚɫɬɧɵɣ ɝɟɧɨɦ ................................................................................................... 13 

1.9 ɏɥɨɪɨɩɥɚɫɬɧɵɟ ɝɟɧɨɦɵ ɪɚɡɧɵɯ ɜɢɞɨɜ ɩɢɯɬ ............................................................... 14 

1.10 ɏɥɨɪɨɩɥɚɫɬɧɵɟ ɝɟɧɨɦɵ ɯɜɨɣɧɵɯ............................................................................... 15 

1.11 Ɉɫɨɛɟɧɧɨɫɬɢ ɹɞɟɪɧɵɯ ɝɟɧɨɦɨɜ ɯɜɨɣɧɵɯ .................................................................. 16 

2 Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ .............................................. Ɉшɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
2.1 ɋɛɨɪɤɚ, ɚɧɧɨɬɚɰɢɹ  ɢ ɩɨɢɫɤ SNP ɜ ɯɥɨɪɨɩɥɚɫɬɧɨɦ ɝɟɧɨɦɟ Abies sibiricaɈшɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ.
2.2 ȼɵɪɚɜɧɢɜɚɧɢɟ ...................................................... Ɉшɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
2.2 Ⱥɧɧɨɬɚɰɢɹ ............................................................ Ɉшɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
2.3 ɉɨɢɫɤ SNP ............................................................ Ɉшɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
2.4 ɋɛɨɪɤɚ, ɚɧɧɨɬɚɰɢɹ ɢ ɩɨɢɫɤ ɧɭɤɥɟɨɬɢɞɧɵɯ ɡɚɦɟɧ ɫɪɟɞɢ ɪɚɡɧɵɯ ɜɢɞɨɜ ɩɢɯɬɈшɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ.
2.5 Ɉɛɴɟɤɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ........................................ Ɉшɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
2.6 ɋɛɨɪɤɚ ɯɥɨɪɨɩɥɚɫɬɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ .. Ɉшɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
2.7 Ⱥɧɧɨɬɚɰɢɹ ɩɨɥɭɱɟɧɧɵɯ ɝɟɧɨɦɨɜ ....................... Ɉшɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
2.8 ɉɨɢɫɤ ɧɭɤɥɟɨɬɢɞɧɵɯ ɡɚɦɟɧ ................................ Ɉшɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
3 Ɋɟɡɭɥɶɬɚɬɵ ............................................................... Ɉшɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
3.1 ɋɛɨɪɤɚ ɯɥɨɪɨɩɥɚɫɬɧɵɯ ɝɟɧɨɦɨɜ Abies sibirica . Ɉшɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
3.2 ɉɨɢɫɤ SNP ɜ ɯɥɨɪɨɩɥɚɫɬɧɵɯ ɝɟɧɨɦɚɯ Abies sibiricaɈшɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
3.3 ɋɛɨɪɤɚ ɯɥɨɪɨɩɥɚɫɬɧɵɯ ɝɟɧɨɦɨɜ ɩɢɯɬ ............... Ɉшɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
3.4 ɉɨɢɫɤ ɧɭɤɥɟɨɬɢɞɧɵɯ ɡɚɦɟɧ ................................ Ɉшɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
3.5 ɉɨɫɬɪɨɟɧɢɟ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɨɝɨ ɞɟɪɟɜɚ ............ Ɉшɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
ɁȺɄɅɘɑȿɇɂȿ.................................................................................................................... 19 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ ..................................................... Ɉшɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
ɉɊɂɅɈɀȿɇɂȿ Ȼ ...................................................... Ɉшɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
ɉɊɂɅɈɀȿɇɂȿ ȼ ...................................................... Ɉшɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
ɋɉɂɋɈɄ ɅɂɌȿɊȺɌɍɊɕ ................................................................................................... 21 

 



4 
 

ȼȼȿȾȿɇɂȿ 

 

Ȼɨɪɟɚɥɶɧɵɟ ɥɟɫɚ ɢɦɟɸɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɮɟɪɵ ɷɤɨɧɨɦɢɤɢ, ɢɦɟɸɬ 

ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɢ ɷɫɬɟɬɢɱɟɫɤɭɸ ɰɟɧɧɨɫɬɶ. Ɉɛɴɟɦ ɤɢɫɥɨɪɨɞɚ, ɜɵɪɚɛɚɬɵɜɚɟɦɵɣ 

ɥɟɫɚɦɢ, ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɫɬɢɦɭɥɨɦ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɞɚɧɧɨɝɨ ɪɟɫɭɪɫɚ. Ƚɨɜɨɪɹ ɨ 

ɪɟɫɭɪɫɚɯ, ɧɟɥɶɡɹ ɧɟ ɨɬɦɟɬɢɬɶ ɡɧɚɱɟɧɢɟ ɯɜɨɣɧɵɯ ɥɟɫɨɜ ɜ ɡɚɝɨɬɨɜɢɬɟɥɶɧɨɣ, 

ɞɟɪɟɜɨɨɛɪɚɛɚɬɵɜɚɸɳɟɣ, ɛɭɦɚɠɧɨ-ɰɟɥɥɸɥɨɡɧɨɣ ɢ ɥɟɫɨɯɢɦɢɱɟɫɤɨɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɹɯ. Ɉɝɪɨɦɧɵɟ ɦɚɫɫɢɜɵ ɥɟɫɚ ɹɜɥɹɸɬɫɹ ɞɨɦɨɦ ɞɥɹ 

ɪɚɡɧɨɨɛɪɚɡɧɨɣ ɮɥɨɪɵ ɢ ɮɚɭɧɵ ɧɚɲɟɣ ɫɬɪɚɧɵ. Ɍɚɤɠɟ, ɧɟɥɶɡɹ ɧɟ ɭɩɨɦɹɧɭɬɶ ɬɨ, 

ɱɬɨ ɦɚɫɫɢɜɵ ɥɟɫɚ ɡɚɱɚɫɬɭɸ ɹɜɥɹɸɬɫɹ ɨɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ 

ɬɟɪɪɢɬɨɪɢɢ ɧɚɲɟɣ ɫɬɪɚɧɵ. ɉɨɷɬɨɦɭ, ɩɪɨɛɥɟɦɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɯɪɚɧɟɧɢɟɦ, 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ ɛɨɪɟɚɥɶɧɵɯ ɥɟɫɨɜ ɢ ɩɨɞɞɟɪɠɚɧɢɟɦ ɢɯ ɝɟɧɟɬɢɱɟɫɤɨɝɨ 

ɪɚɡɧɨɨɛɪɚɡɢɹ, ɛɭɞɭɬ ɚɤɬɭɚɥɶɧɵ ɟɳɟ ɞɨɥɝɨɟ ɜɪɟɦɹ. 

Ɇɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɟ ɦɚɪɤɟɪɵ — ɷɬɨ ɩɨɥɢɦɨɪɮɧɵɣ ɩɪɢɡɧɚɤ, 

ɜɵɹɜɥɹɟɦɵɣ ɧɚ ɭɪɨɜɧɟ ɧɭɤɥɟɨɬɢɞɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ȾɇɄ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɝɟɧɚ ɢɥɢ ɞɥɹ ɥɸɛɨɝɨ ɞɪɭɝɨɝɨ ɭɱɚɫɬɤɚ ɯɪɨɦɨɫɨɦɵ ɩɪɢ 

ɫɪɚɜɧɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɝɟɧɨɬɢɩɨɜ. ȾɇɄ ɨɪɝɚɧɟɥɥ ɹɜɥɹɸɬɫɹ 

ɧɟɪɟɤɨɦɛɢɧɢɪɭɸɳɢɦɢ ɢ ɧɚɫɥɟɞɭɸɬɫɹ ɫ ɝɚɦɟɬɚɦɢ ɨɞɧɨɝɨ ɩɨɥɚ [1]. ɍ ɯɜɨɣɧɵɯ 

ɯɥɨɪɨɩɥɚɫɬɧɵɣ ɝɟɧɨɦ ɢɦɟɟɬ ɫɬɪɨɝɨ ɨɬɰɨɜɫɤɨɟ ɧɚɫɥɟɞɨɜɚɧɢɟ ɱɟɪɟɡ ɩɵɥɶɰɭ, ɜ 

ɨɬɥɢɱɢɟ ɨɬ ɩɨɤɪɵɬɨɫɟɦɟɧɧɵɯ, ɝɞɟ ɨɧ ɢɦɟɟɬ ɦɚɬɟɪɢɧɫɤɨɟ ɧɚɫɥɟɞɨɜɚɧɢɟ ɱɟɪɟɡ 

ɫɟɦɟɧɚ [2]. ɉɨɦɢɦɨ ɷɬɨɝɨ, ɫɬɪɭɤɬɭɪɚ ɯɥɨɪɨɩɥɚɫɬɧɨɝɨ ɝɟɧɨɦɚ ɜɟɫɶɦɚ 

ɤɨɧɫɟɪɜɚɬɢɜɧɚ ɢ ɢɦɟɟɬ ɝɨɪɚɡɞɨ ɦɟɧɶɲɟ ɜɵɫɨɤɨɩɨɜɬɨɪɹɸɳɢɯɫɹ ɷɥɟɦɟɧɬɨɜ, ɱɟɦ 

ɹɞɟɪɧɚɹ ȾɇɄ [3]. 

Ɉɬɫɭɬɫɬɜɢɟ ɪɟɤɨɦɛɢɧɚɰɢɢ ɭ ɯɥɨɪɨɩɥɚɫɬɧɨɣ ȾɇɄ ɩɨɡɜɨɥɹɟɬ ɩɪɢ 

ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɝɟɧɟɚɥɨɝɢɸ ɜɚɪɢɚɧɬɨɜ, ɫɨɞɟɪɠɚɳɭɸ 

ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɢɫɬɨɪɢɢ ɜɢɞɚ [1]. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ȾɇɄ ɯɥɨɪɨɩɥɚɫɬɨɜ 

ɬɚɤɠɟ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɷɜɨɥɸɰɢɨɧɧɵɯ ɫɜɹɡɟɣ ɦɟɠɞɭ 

ɪɚɫɬɟɧɢɹɦɢ ɢ ɜ ɩɨɩɭɥɹɰɢɨɧɧɨɣ ɝɟɧɟɬɢɤɟ. ɗɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɤɥɸɱɚɸɬ 

ɮɢɥɨɝɟɧɢɸ ɢ ɮɢɥɨɝɟɨɝɪɚɮɢɸ [4]. 
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ȼ ɫɜɹɡɢ ɫ ɜɵɲɟɢɡɥɨɠɟɧɧɵɦ, ɫɬɚɧɨɜɢɬɫɹ ɚɤɬɭɚɥɶɧɵɦ ɩɨɢɫɤ ɝɟɧɟɬɢɱɟɫɤɢɯ 

ɦɚɪɤɟɪɨɜ ɜ ɯɥɨɪɨɩɥɚɫɬɧɵɯ ɝɟɧɨɦɚɯ ɩɢɯɬ. 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɛɨɪɤɚ ɯɥɨɪɨɩɥɚɫɬɧɵɯ ɝɟɧɨɦɨɜ 

ɩɢɯɬ, ɩɨɢɫɤ SNP ɜ ɪɚɡɧɵɯ ɨɛɪɚɡɰɚɯ Abies sibirica, ɫɪɚɜɧɟɧɢɟ ɢ ɚɧɚɥɢɡ 

ɩɨɥɭɱɟɧɧɵɯ ɝɟɧɨɦɨɜ ɪɚɡɧɵɯ ɜɢɞɨɜ ɩɢɯɬ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1. Cɛɨɪɤɚ ɯɥɨɪɨɩɥɚɫɬɧɵɯ ɝɟɧɨɦɨɜ ɩɢɯɬ; 

2. ɋɪɚɜɧɟɧɢɟ ɪɚɡɧɵɯ ɨɛɪɚɡɰɨɜ Abies sibirica ɫ ɪɟɮɟɪɟɧɫɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɢɡ GenBank ɢ ɩɨɢɫɤ SNP; 

3. Ⱥɧɧɨɬɢɪɨɜɚɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɝɟɧɨɦɨɜ; 

4. ɉɨɢɫɤ ɧɭɤɥɟɨɬɢɞɧɵɯ ɡɚɦɟɧ ɜ ɫɨɛɪɚɧɧɵɯ ɯɥɨɪɨɩɥɚɫɬɧɵɯ ɝɟɧɨɦɚɯ 

ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɩɢɯɬ. 
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1 Ɉɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ 

1.1 Abies sibirica 

ɉɢɯɬɚ ɫɢɛɢɪɫɤɚɹ (Abies sibirica Ledeb.) ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɲɢɪɨɤɨ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɜ Ɋɨɫɫɢɢ ɜɢɞɨɜ ɩɢɯɬ. ɗɬɨɬ ɜɢɞ ɡɚɧɢɦɚɟɬ ɨɝɪɨɦɧɭɸ 

ɬɟɪɪɢɬɨɪɢɸ, ɜɤɥɸɱɚɹ ɫɟɜɟɪɨ-ɜɨɫɬɨɤ ɟɜɪɨɩɟɣɫɤɨɣ ɱɚɫɬɢ Ɋɨɫɫɢɢ, ɍɪɚɥ ɢ 

ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɋɢɛɢɪɫɤɨɣ ɥɟɫɧɨɣ ɡɨɧɵ. Abies sibirica ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ 

ɥɟɫɨɨɛɪɚɡɭɸɳɢɯ ɩɨɪɨɞ ɬɟɦɧɨɯɜɨɣɧɨɣ ɬɚɣɝɢ. Ɉɛɵɱɧɨ ɮɨɪɦɵ A. sibirica 

ɫɦɟɲɚɧɵ ɫ ɞɪɭɝɢɦɢ ɯɜɨɣɧɵɦɢ ɩɨɪɨɞɚɦɢ (ɫɢɛɢɪɫɤɚɹ ɟɥɶ, ɫɨɫɧɚ ɫɢɛɢɪɫɤɚɹ). 

ɑɚɳɟ ɜɫɟɝɨ ɩɥɨɳɚɞɢ A. sibirica ɩɪɨɢɡɪɚɫɬɚɸɬ ɧɚ ɪɚɜɧɢɧɚɯ ɤ ɸɝɭ ɨɬ ɡɨɧɵ 

ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɵ. Ʉɪɨɦɟ ɬɨɝɨ, A. sibirica ɬɚɤɠɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɝɨɪɚɯ, ɝɞɟ ɨɧɚ 

ɩɪɨɫɬɢɪɚɟɬɫɹ ɞɨ ɜɟɪɯɧɢɯ ɝɪɚɧɢɰ (1200 - 2000 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ), ɨɛɪɚɡɭɹ 

ɡɧɚɱɢɬɟɥɶɧɭɸ ɱɚɫɬɶ ɝɨɪɧɵɯ ɥɟɫɨɜ ɜ ɘɠɧɨɣ ɋɢɛɢɪɢ [5]. 

ɉɢɯɬɵ ɬɪɟɛɨɜɚɬɟɥɶɧɵ ɤ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ, ɩɥɨɯɨ ɩɟɪɟɧɨɫɹɬ ɜɵɫɨɤɢɟ ɢ 

ɧɢɡɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɢɡɛɟɝɚɸɬ ɦɟɫɬɨɨɛɢɬɚɧɢɹ ɫ ɡɚɫɬɨɣɧɵɦ ɭɜɥɚɠɧɟɧɢɟɦ, ɱɬɨ 

ɨɩɪɟɞɟɥɹɟɬ ɢɯ ɰɟɧɨɬɢɱɟɫɤɨɟ ɩɨɥɨɠɟɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɷɥɟɦɟɧɬɨɜ 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɝɨɪɧɨɥɟɫɧɨɝɨ ɩɨɹɫɚ, ɝɞɟ ɨɧɢ ɮɨɪɦɢɪɭɸɬ 

ɬɟɦɧɨɯɜɨɣɧɵɟ ɥɟɫɚ, ɨɛɵɱɧɨ ɜɦɟɫɬɟ ɫ ɜɢɞɚɦɢ Picea, Tsuga, Pseudotsuga, Pinus 

[6]. 

1.2 ɉɪɢɦɟɧɟɧɢɟ ɩɢɯɬɵ ɫɢɛɢɪɫɤɨɣ 

ȼ ɞɪɟɜɟɫɢɧɟ ɩɢɯɬ ɨɬɫɭɬɫɬɜɭɸɬ ɫɦɨɥɹɧɵɟ ɯɨɞɵ, ɨɧɚ ɥёɝɤɚɹ, ɦɹɝɤɚɹ, 

ɫɜɟɬɥɨ-ɠёɥɬɨɝɨ ɰɜɟɬɚ, ɥɟɝɤɨ ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ.  

ɉɢɯɬɚ ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ ɩɢɥɨɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɚɱɬ, 

ɫɬɨɥɨɜ ɢ ɫɜɚɣ. Ʉɪɹɠɢ: ɩɚɥɭɛɧɵɣ (ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɲɥɸɩɨɤ ɢ ɩɚɥɭɛ ɫɭɞɨɜ), 

ɪɟɡɨɧɚɧɫɧɵɣ (ɞɥɹ ɦɭɡɵɤɚɥɶɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ), ɤɥёɩɨɱɧɵɣ (ɞɥɹ ɜɵɪɚɛɨɬɤɢ 

ɞɟɬɚɥɟɣ ɡɚɥɢɜɧɵɯ ɢ ɫɭɯɨɬɚɪɧɵɯ ɛɨɱɟɤ), ɲɩɚɥɶɧɵɣ, ɮɚɧɟɪɧɵɣ ɢ ɞɚɠɟ 

ɚɜɢɚɰɢɨɧɧɵɣ. Ɋɭɞɧɢɱɧɨɟ ɞɨɥɝɨɬɶё ɢ ɪɭɞɧɢɱɧɚɹ ɫɬɨɣɤɚ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ 

ɤɪɟɩɥɟɧɢɹ ɫɜɨɞɨɜ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ. ɂɡ ɠɢɜɢɰɵ ɩɨɥɭɱɚɸɬ ɫɤɢɩɢɞɚɪ. Ʉɨɪɚ 

ɫɜɟɠɟɫɪɭɛɥɟɧɧɵɯ ɞɟɪɟɜɶɟɜ ɫɨɞɟɪɠɢɬ ɷɮɢɪɧɨɟ ɦɚɫɥɨ ɢ ɞɭɛɢɥɶɧɵɟ ɜɟɳɟɫɬɜɚ. 
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ɗɮɢɪɧɨɟ ɩɢɯɬɨɜɨɟ ɦɚɫɥɨ ɩɨɥɭɱɚɸɬ ɢɡ ɯɜɨɢ ɦɨɥɨɞɵɯ ɜɟɬɨɤ ɢ ɲɢɲɟɤ ɫ 

ɩɨɦɨɳɶɸ ɩɟɪɟɝɨɧɤɢ, ɞɚɧɧɨɟ ɦɚɫɥɨ ɧɚɩɨɥɨɜɢɧɭ ɫɨɫɬɨɢɬ ɢ ɛɨɪɧɢɥɚɰɟɬɚɬɚ. 

Ɏɪɚɤɰɢɹ ɛɨɪɧɢɥɚɰɟɬɚɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɥɭɫɢɧɬɟɡɚ ɦɟɞɢɰɢɧɫɤɨɣ ɤɚɦɮɨɪɵ, 

ɩɪɢɦɟɧɹɟɦɨɣ ɤɚɤ ɫɪɟɞɫɬɜɨ, ɭɫɢɥɢɜɚɸɳɟɟ ɞɟɹɬɟɥɶɧɨɫɬɶ ɫɟɪɞɰɚ, ɢ ɤɚɤ ɧɚɪɭɠɧɨɟ 

(ɫɩɢɪɬ ɤɚɦɮɨɪɧɵɣ, ɤɚɦɮɨɪɧɨɟ ɦɚɫɥɨ). ɂɫɩɨɥɶɡɭɟɬɫɹ ɬɚɤɠɟ ɜ ɩɚɪɮɸɦɟɪɧɨɣ ɢ 

ɦɵɥɨɜɚɪɟɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

ɉɢɯɬɨɜɵɣ ɛɚɥɶɡɚɦ, ɫɨɞɟɪɠɚɳɢɣɫɹ ɜ ɤɪɭɩɧɵɯ ɫɦɨɥɨɧɨɫɧɵɯ 

ɜɦɟɫɬɢɥɢɳɚɯ, ɧɚɡɵɜɚɟɦɵɯ «ɠɟɥɜɚɤɚɦɢ», ɫɨɞɟɪɠɢɬ ɞɨ 30 % ɷɮɢɪɧɨɝɨ ɦɚɫɥɚ ɢ 

70 % ɫɦɨɥɵ, ɩɟɪɟɪɚɛɚɬɵɜɚɟɬɫɹ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɦɟɞɢɰɢɧɟ (ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 

ɪɹɞɚ ɩɪɟɩɚɪɚɬɨɜ) ɢ ɜ ɨɩɬɢɤɟ ɞɥɹ ɫɤɥɟɢɜɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɨɩɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. 

Ⱦɥɹ ɞɨɛɵɜɚɧɢɹ ɛɚɥɶɡɚɦɚ ɠɟɥɜɚɤɢ ɩɪɨɤɚɥɵɜɚɸɬɫɹ ɢ ɫɞɚɜɥɢɜɚɸɬɫɹ. 

Ɉɞɧɚ ɢɡ ɰɟɧɧɟɣɲɢɯ ɯɜɨɣɧɵɯ ɩɨɪɨɞ ɞɥɹ ɫɚɞɨɜɨ-ɩɚɪɤɨɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɜ ɭɫɥɨɜɢɹɯ ɫɟɜɟɪɚ. ȼɵɞɟɥɹɟɬɫɹ ɫɪɟɞɢ ɞɪɭɝɢɯ ɯɜɨɣɧɵɯ ɩɨɪɨɞ ɤɪɚɫɨɬɨɣ 

ɭɡɤɨɩɢɪɚɦɢɞɚɥɶɧɨɣ ɤɪɨɧɵ ɫ ɨɫɬɪɨɣ ɜɟɪɲɢɧɨɣ, ɫɨɯɪɚɧɹɸɳɟɣɫɹ ɢ ɭ ɫɬɚɪɵɯ 

ɞɟɪɟɜɶɟɜ. ɉɟɪɢɨɞ ɨɫɨɛɨɣ ɞɟɤɨɪɚɬɢɜɧɨɫɬɢ — ɜɟɫɧɚ, ɤɨɝɞɚ ɦɨɥɨɞɵɟ ɲɢɲɟɱɤɢ 

ɢɦɟɸɬ ɩɭɪɩɭɪɧɭɸ ɨɤɪɚɫɤɭ, ɚ ɦɭɠɫɤɢɟ ɨɜɚɥɶɧɵɟ ɫɨɰɜɟɬɢɹ — ɛɭɪɨɜɚɬɨ-

ɤɪɚɫɧɭɸ ɢɥɢ ɹɪɤɨ-ɠёɥɬɭɸ ɫ ɤɪɚɫɧɨɜɚɬɵɦ ɧɚɥёɬɨɦ. 

ȼ ɫɚɞɨɜɨ-ɩɚɪɤɨɜɨɣ ɤɭɥɶɬɭɪɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ ɜ ɫɟɜɟɪɧɨɣ ɢ ɫɪɟɞɧɟɣ 

ɱɚɫɬɹɯ ɥɟɫɧɨɣ, ɚ ɬɚɤɠɟ ɥɟɫɨɫɬɟɩɧɨɣ ɡɨɧɵ (Ɉɪɥɨɜɫɤɚɹ, ȼɨɪɨɧɟɠɫɤɚɹ, Ʉɭɪɫɤɚɹ 

ɨɛɥɚɫɬɢ). ɇɚ ɫɟɜɟɪɟ ɟɜɪɨɩɟɣɫɤɨɣ ɱɚɫɬɢ (ȿɤɚɬɟɪɢɧɛɭɪɝ, ɇɢɠɧɢɣ Ɍɚɝɢɥ, ɉɟɪɦɶ, 

Ʉɢɪɨɜ) ɜ 80—100-ɥɟɬɧɟɦ ɜɨɡɪɚɫɬɟ ɞɨɫɬɢɝɚɟɬ ɜɵɫɨɬɵ 20—23 ɦɟɬɪɨɜ. ȼ 

ɰɟɧɬɪɚɥɶɧɨɣ ɥɟɫɨɫɬɟɩɧɨɣ ɨɛɥɚɫɬɢ ɜ 20-ɥɟɬɧɟɦ ɜɨɡɪɚɫɬɟ ɜɵɫɨɬɚ 9 ɦɟɬɪɨɜ. 

ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɞɢɧɨɱɧɵɯ ɩɨɫɚɞɨɤ, ɜ ɧɟɛɨɥɶɲɢɯ ɝɪɭɩɩɚɯ, ɚ ɬɚɤɠɟ ɞɥɹ 

ɫɨɡɞɚɧɢɹ ɚɥɥɟɣ ɢ ɜɵɫɨɤɢɯ ɠɢɜɵɯ ɢɡɝɨɪɨɞɟɣ. 

Ɋɚɣɨɧɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ: ɫɟɜɟɪɨ-ɜɨɫɬɨɤ ɟɜɪɨɩɟɣɫɤɨɣ ɱɚɫɬɢ Ɋɨɫɫɢɢ, 

ɋɢɛɢɪɶ (ɤɪɨɦɟ ɫɬɟɩɧɵɯ ɪɚɣɨɧɨɜ), ɜɨɫɬɨɱɧɵɟ ɝɨɪɧɵɟ ɪɚɣɨɧɵ ɋɪɟɞɧɟɣ Ⱥɡɢɢ, 

ɫɟɜɟɪɧɚɹ ɢ ɰɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɶ Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ. 
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1.3 Ɇɚɫɫɨɜɨɟ ɭɫɵɯɚɧɢɟ Abies sibirica 

Ɇɚɫɫɨɜɨɟ ɭɫɵɯɚɧɢɟ ɯɜɨɣɧɵɯ ɜɢɞɨɜ ɧɚɛɥɸɞɚɟɬɫɹ ɫ 1950-ɯ ɝɝ. ɜ 

ɟɜɪɨɩɟɣɫɤɢɯ ɥɟɫɚɯ ɢ ɫ ɧɚɱɚɥɚ 1980-ɯ ɝɝ. ɜɨ ɜɫɟɦ ɦɢɪɟ, ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɟɝɨ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɟ ɜɫɟɝɞɚ ɫɜɹɡɚɧɨ ɫ ɬɟɦɢ ɩɪɢɱɢɧɚɦɢ ɩɨɜɪɟɠɞɟɧɢɹ ɥɟɫɨɜ, 

ɤɨɬɨɪɵɟ ɜɵɡɜɚɧɵ ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɫɬɪɟɫɫɨɦ, ɜɪɟɦɟɧɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɧɟ ɫɜɹɡɚɧɨ ɫ ɯɨɪɨɲɨ ɢɞɟɧɬɢɮɢɰɢɪɭɟɦɵɦɢ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ 

ɫɨɛɵɬɢɹɦɢ. 

ɍɫɵɯɚɧɢɟ ɨɯɜɚɬɵɜɚɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɭɫɥɨɜɢɣ ɩɪɨɢɡɪɚɫɬɚɧɢɹ, ɩɪɢ ɷɬɨɦ 

ɩɨɜɪɟɠɞɚɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɩɪɟɞɟɥɟɧɧɵɟ ɜɢɞɵ, ɱɚɫɬɨ ɭɫɵɯɚɧɢɟ ɩɪɨɹɜɥɹɟɬɫɹ 

ɜ ɞɪɟɜɨɫɬɨɹɯ ɫ ɜɵɫɨɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɩɨɥɥɸɬɚɧɬɨɜ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ 

ɤ ɞɟɝɪɚɞɚɰɢɢ ɥɟɫɧɵɯ ɷɤɨɫɢɫɬɟɦ ɩɪɢɜɨɞɢɬ ɤɨɦɩɥɟɤɫ ɩɪɢɱɢɧ ɢ ɨɩɪɟɞɟɥɹɸɳɢɣ 

ɮɚɤɬɨɪ ɭɫɬɚɧɨɜɢɬɶ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɨ [7]. 

ɉɪɨɰɟɫɫɵ ɭɫɵɯɚɧɢɹ ɞɟɪɟɜɶɟɜ ɩɢɯɬɵ ɧɚɱɢɧɚɸɬɫɹ ɥɢɛɨ ɜ ɩɟɪɟɯɨɞɧɨɣ ɡɨɧɟ 

ɨɬ ɜɟɪɯɧɟɝɨ, ɠɟɧɫɤɨɝɨ ɝɟɧɟɪɚɬɢɜɧɨɝɨ ɹɪɭɫɚ ɤ ɫɥɟɞɭɸɳɟɦɭ ɡɚ ɧɢɦ ɦɭɠɫɤɨɦɭ, 

ɥɢɛɨ ɧɚ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɟ ɦɭɠɫɤɨɝɨ ɝɟɧɟɪɚɬɢɜɧɨɝɨ, ɬ.ɟ. ɜ ɨɛɨɟɩɨɥɨɦ ɹɪɭɫɟ. 

ɍɫɵɯɚɧɢɟ ɩɨɛɟɝɨɜ ɦɭɠɫɤɨɝɨ ɝɟɧɟɪɚɬɢɜɧɨɝɨ ɹɪɭɫɚ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 

ɧɚɪɭɲɟɧɢɹɦɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɭɠɫɤɢɯ ɪɟɩɪɨɞɭɤɬɢɜɧɵɯ ɨɪɝɚɧɨɜ ɞɟɪɟɜɶɟɜ. 

ɋɨɫɬɚɜ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɦɟɠɞɭ ɨɪɝɚɧɚɦɢ ɢ ɱɚɫɬɹɦɢ 

ɪɚɫɬɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɝɟɧɟɬɢɱɟɫɤɢ, ɡɚɜɢɫɢɬ ɨɬ ɭɫɥɨɜɢɣ ɩɢɬɚɧɢɹ, ɫɨɫɬɨɹɧɢɹ, 

ɜɨɡɪɚɫɬɚ ɢ ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɚɞɚɩɬɚɰɢɢ. 

ɍɫɥɨɜɢɹ ɫɬɪɟɫɫɚ, ɩɪɢ ɡɚɝɪɹɡɧɟɧɢɢ ɫɪɟɞɵ, ɧɚɪɭɲɟɧɢɹ ɛɢɨɯɢɦɢɱɟɫɤɢɯ 

ɪɟɚɤɰɢɣ ɢ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɭ ɯɜɨɣɧɵɯ ɪɚɫɬɟɧɢɣ ɦɨɝɭɬ ɩɪɢɜɨɞɢɬɶ ɤ 

ɞɢɫɛɚɥɚɧɫɭ ɷɥɟɦɟɧɬɧɨɝɨ ɫɨɫɬɚɜɚ ɯɜɨɢ. 

1.4 ɍɫɫɭɪɢɣɫɤɢɣ ɩɨɥɢɝɪɚɮ 

ɉɢɯɬɚ ɫɢɛɢɪɫɤɚɹ ɢɫɩɵɬɵɜɚɟɬ ɧɚ ɫɟɛɟ ɦɧɨɠɟɫɬɜɟɧɧɵɟ ɚɬɚɤɢ ɧɚɫɟɤɨɦɵɯ, 

ɜ Ɂɚɩɚɞɧɨɣ ɢ ȼɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ ɜɫɬɪɟɱɚɸɬɫɹ 24 ɜɢɞɚ ɤɨɪɨɟɞɨɜ. Ɉɞɢɧ ɢɡ ɧɢɯ – 

ɭɫɫɭɪɢɣɫɤɢɣ ɩɨɥɢɝɪɚɮ. 

ɍɫɫɭɪɢɣɫɤɢɣ ɩɨɥɢɝɪɚɮ – ɠɭɤ ɢɡ ɩɨɞɫɟɦɟɣɫɬɜɚ ɤɨɪɨɟɞɨɜ (Scolytinae) 

ɫɟɦɟɣɫɬɜɚ ɞɨɥɝɨɧɨɫɢɤɨɜ (Curculionidae), ɪɚɡɦɟɪɨɦ ɧɟ ɛɨɥɟɟ 3 ɦɦ. 
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ɉɪɟɞɩɨɱɢɬɚɟɬ ɪɚɣɨɧ ɬɨɥɫɬɨɣ ɢ ɩɟɪɟɯɨɞɧɨɣ ɤɨɪɵ, ɦɨɠɟɬ ɜɫɬɪɟɱɚɬɶɫɹ ɢ ɧɚ 

ɬɨɥɫɬɵɯ ɜɟɬɜɹɯ. Ȼɨɥɶɧɨɟ ɞɟɪɟɜɨ ɜɵɞɚɸɬ ɦɟɥɤɢɟ ɨɬɜɟɪɫɬɢɹ ɩɨ ɜɫɟɦɭ ɫɬɜɨɥɭ. 

ɉɨɫɥɟ ɡɢɦɨɜɤɢ ɫ ɨɞɧɨɝɨ ɞɟɪɟɜɚ ɜɵɥɟɬɚɟɬ ɞɨ 40 ɬɵɫɹɱ ɨɫɨɛɟɣ, ɝɨɬɨɜɵɯ ɤ 

ɪɚɡɦɧɨɠɟɧɢɸ.  

ȼɩɟɪɜɵɟ ɨɱɚɝɢ ɪɚɡɦɧɨɠɟɧɢɹ ɭɫɫɭɪɢɣɫɤɨɝɨ ɩɨɥɢɝɪɚɮɚ ɛɵɥɢ ɡɚɦɟɱɟɧɵ ɜ 

ɩɢɯɬɚɪɧɢɤɚɯ ɤɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɜ ɧɚɱɚɥɟ 21 ɜɟɤɚ, ɧɨ ɧɚ ɬɨɬ ɦɨɦɟɧɬ ɧɟ ɛɵɥɚ 

ɨɩɪɟɞɟɥɟɧɚ ɜɢɞɨɜɚɹ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɧɚɫɟɤɨɦɨɝɨ. 

ȼ ɋɢɛɢɪɶ ɭɫɫɭɪɢɣɫɤɨɝɨ ɩɨɥɢɝɪɚɮɚ ɡɚɜɟɡɥɢ ɫ Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ ɩɨ 

Ɍɪɚɧɫɫɢɛɢɪɫɤɨɣ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɟ ɨɤɨɥɨ ɞɟɫɹɬɢ ɥɟɬ ɧɚɡɚɞ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ 

ɞɪɟɜɟɫɢɧɵ – ɞɚɥɶɧɟɜɨɫɬɨɱɧɨɣ ɩɢɯɬɵ. 

ȼ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɵɟ ɨɱɚɝɢ ɩɨɥɢɝɪɚɮɚ ɧɚɯɨɞɹɬɫɹ ɜ 

Ʉɪɚɫɧɨɹɪɫɤɨɦ ɢ Ⱥɥɬɚɣɫɤɨɦ ɤɪɚɟ, ɜ Ʉɟɦɟɪɨɜɫɤɨɣ ɢ ɇɨɜɨɫɢɛɢɪɫɤɨɣ ɨɛɥɚɫɬɹɯ. 

Ɍɚɦ ɧɚɫɟɤɨɦɨɟ ɧɚɧɨɫɢɬ ɨɝɪɨɦɧɵɣ ɜɪɟɞ ɢ ɭɳɟɪɛ ɥɟɫɚɦ. 

Ɋɚɧɟɟ ɫɱɢɬɚɥɨɫɶ, ɱɬɨ ɭɫɫɭɪɢɣɫɤɢɣ ɩɨɥɢɝɪɚɮ ɧɟ ɦɨɠɟɬ ɪɚɡɜɢɜɚɬɶɫɹ ɧɚ 

ɩɢɯɬɟ ɫɢɛɢɪɫɤɨɣ, ɧɨ ɧɚɯɨɞɤɢ ɧɚɫɟɤɨɦɨɝɨ ɜ Ɇɨɫɤɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɚ ɩɨɬɨɦ ɢ ɜ 

ɋɢɛɢɪɢ, ɝɨɜɨɪɹɬ ɨɛ ɨɛɪɚɬɧɨɦ. ȼ Ɍɨɦɫɤɨɣ ɨɛɥɚɫɬɢ ɨɫɨɛɢ ɩɨɥɢɝɪɚɮɚ ɛɵɥɢ 

ɨɛɧɚɪɭɠɟɧɵ ɥɟɬɨɦ 2008 ɝ. ɜ ɮɟɪɨɦɨɧɧɵɯ ɥɨɜɭɲɤɚɯ ɧɚ ɤɨɪɨɟɞɚ-ɫɬɟɧɨɝɪɚɮɚ Ips 

sexdentatus Boern., ɜɵɜɟɲɟɧɧɵɯ ɜ ɭɱɚɫɬɤɚɯ ɩɪɢɩɨɫɟɥɤɨɜɵɯ ɤɟɞɪɨɜɧɢɤɨɜ ɫ 

ɩɪɢɦɟɫɶɸ ɩɢɯɬ. ȼ ɢɸɧɟ 2009 ɝ. ɥɭɛɨɟɞ ɛɵɥ ɨɛɧɚɪɭɠɟɧ ɜ Ȼɨɝɨɬɨɥɶɫɤɨɦ ɢ 

Ʉɨɡɭɥɶɫɤɨɦ ɪɚɣɨɧɚɯ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, ɝɞɟ ɨɛɪɚɡɨɜɚɥ ɨɱɚɝɢ ɨɛɳɟɣ 

ɩɥɨɳɚɞɶɸ ɜ 1,9 ɬɵɫ. ɝɚ. 

ȼ ɨɱɚɝɚɯ ɪɚɡɦɧɨɠɟɧɢɹ ɩɨɥɢɝɪɚɮɚ ɧɚɛɥɸɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟ 

ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ, ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɥɟɫɨɜ, ɢɡɦɟɧɟɧɢɟ ɫɨɫɬɚɜɚ ɢ 

ɫɬɪɭɤɬɭɪɵ ɞɪɟɜɟɫɧɨɝɨ ɢ ɩɨɞɱɢɧɟɧɧɵɯ ɹɪɭɫɨɜ. Ɍɚɤɠɟ ɭɫɫɭɪɢɣɫɤɢɣ ɩɨɥɢɝɪɚɮ 

ɩɟɪɟɧɨɫɢɬ ɚɝɪɟɫɫɢɜɧɵɟ ɮɢɬɨɩɚɬɨɝɟɧɧɵɟ ɝɪɢɛɵ, ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ 

ɫɭɤɰɟɫɫɢɢ.  

ɉɨɹɜɥɟɧɢɟ ɢɧɜɚɡɢɜɧɨɝɨ ɜɢɞɚ-ɞɟɧɞɪɨɮɚɝɚ ɜ ɨɯɪɚɧɹɟɦɵɯ ɩɪɢɪɨɞɧɵɯ 

ɬɟɪɪɢɬɨɪɢɹɯ ɫ ɩɪɨɢɡɪɚɫɬɚɸɳɢɦɢ ɬɚɦ ɩɢɯɬɚɪɧɢɤɚɦɢ ɫɨɡɞɚɟɬ ɨɩɚɫɧɨɫɬɶ 

ɢɫɱɟɡɧɨɜɟɧɢɹ ɧɟ ɬɨɥɶɤɨ ɩɢɯɬɵ ɫɢɛɢɪɫɤɨɣ, ɧɨ ɢ ɥɚɧɞɲɚɮɬɚ.  
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1.5 SNP (Single nucleotide polymorphism) 

Single nucleotide polymorphism (ɨɞɧɨɧɭɤɥɟɨɬɢɧɞɵɣ ɩɨɥɢɦɨɪɮɢɡɦ) – 

ɨɬɥɢɱɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ȾɇɄ ɪɚɡɦɟɪɨɦ ɜ ɨɞɢɧ ɧɭɤɥɟɨɬɢɞ (A, T, G ɢɥɢ C) 

ɜ ɝɟɧɨɦɟ (ɢɥɢ ɜ ɞɪɭɝɨɣ ɫɪɚɜɧɢɜɚɟɦɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ) ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ 

ɨɞɧɨɝɨ ɜɢɞɚ ɢɥɢ ɦɟɠɞɭ ɝɨɦɨɥɨɝɢɱɧɵɦɢ ɭɱɚɫɬɤɚɦɢ ɝɨɦɨɥɨɝɢɱɧɵɯ ɯɪɨɦɨɫɨɦ. 

Ɉɞɧɨɧɭɤɥɟɨɬɢɞɧɵɟ ɩɨɥɢɦɨɪɮɢɡɦɵ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɤ 

ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɟ ɦɟɬɤɢ (ɦɚɪɤɟɪɵ) ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɥɚɞɨɝɪɚɦɦ 

ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɚɬɢɤɢ ɧɚ ɨɫɧɨɜɟ ɪɚɫɯɨɠɞɟɧɢɹ ɝɨɦɨɥɨɝɢɱɧɵɯ 

ɭɱɚɫɬɤɨɜ ȾɇɄ ɜ ɮɢɥɨɝɟɧɟɡɟ. 

SNP ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɤɨɞɢɪɭɸɳɢɯ ɭɱɚɫɬɤɚɯ, ɧɟɤɨɞɢɪɭɸɳɢɯ ɨɛɥɚɫɬɹɯ 

ɝɟɧɨɜ, ɢɥɢ ɜ ɦɟɠɝɟɧɧɵɯ ɭɱɚɫɬɤɚɯ (ɭɱɚɫɬɤɢ ɦɟɠɞɭ ɝɟɧɚɦɢ). ɂɡɦɟɧɟɧɢɟ ɨɞɧɨɝɨ 

ɧɭɤɥɟɨɬɢɞɚ ɜ ɤɨɞɢɪɭɸɳɟɣ ɨɛɥɚɫɬɢ ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ ɦɟɧɹɟɬ ɫɬɪɭɤɬɭɪɭ ɝɟɧɚ. 

Ⱦɨɜɨɥɶɧɨ ɱɚɫɬɨ SNP ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɡɚɦɟɧɟ ɚɦɢɧɨɤɢɫɥɨɬɵ ɛɟɥɤɚ ɜ 

ɩɪɨɰɟɫɫɟ ɬɪɚɧɫɥɹɰɢɢ, ɧɨ ɷɬɨ ɧɟ ɜɫɟɝɞɚ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɛɟɥɨɤ ɩɨɬɟɪɹɟɬ ɫɜɨɣɫɬɜɚ 

ɢɥɢ ɠɟ ɫɨɜɫɟɦ ɥɢɲɢɬɫɹ ɫɜɨɟɣ ɮɭɧɤɰɢɢ. 

Ɉɞɧɨɧɭɤɥɟɨɬɢɞɧɵɟ ɩɨɥɢɦɨɪɮɢɡɦɵ ɜ ɨɛɥɚɫɬɹɯ, ɤɨɞɢɪɭɸɳɢɯ ɛɟɥɤɢ, 

ɬɊɇɄ ɢ ɪɊɇɄ ɛɵɜɚɸɬ ɧɟɫɢɧɨɧɢɦɢɱɧɵɦɢ ɢ ɫɢɧɨɧɢɦɢɱɧɵɦɢ. ɋɢɧɨɧɢɦɢɱɧɵɟ 

ɩɨɥɢɦɨɮɪɢɡɦɵ ɧɟ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɹ ɧɚ ɚɦɢɧɨɤɢɫɥɨɬɧɭɸ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɛɟɥɤɚ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɧɟɫɢɧɨɧɢɦɢɱɧɵɟ SNP ɢɡɦɟɧɹɸɬ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɛɟɥɤɚ. ɇɟɫɢɧɨɧɢɦɢɱɧɵɟ ɩɨɥɢɦɨɪɮɢɡɦɵ ɜɵɡɵɜɚɸɬ ɞɜɚ 

ɬɢɩɚ ɦɭɬɚɰɢɣ: ɦɢɫɫɟɧɫ-ɦɭɬɚɰɢɢ ɢ ɧɨɧɫɟɧɫ-ɦɭɬɚɰɢɢ. 

Ɉɞɧɨɧɭɤɥɟɨɬɢɞɧɵɟ ɩɨɥɢɦɨɪɮɢɡɦɵ, ɤɨɬɨɪɵɟ ɧɟ ɧɚɯɨɞɹɬɫɹ ɜ ɛɟɥɨɤ-

ɤɨɞɢɪɭɸɳɢɯ ɨɛɥɚɫɬɹɯ, ɫɩɨɫɨɛɧɵ ɜɥɢɹɬɶ ɧɚ ɫɩɥɚɣɫɢɧɝ ɊɇɄ, ɦɨɝɭɬ ɩɪɢɜɨɞɢɬɶ ɤ 

ɞɟɝɪɚɞɚɰɢɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɟɤɨɞɢɪɭɸɳɟɣ ɊɇɄ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫ ɭɱɟɬɨɦ ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ 

ɜɵɜɨɞɵ: 

ɉɢɯɬɚ ɫɢɛɢɪɫɤɚɹ – ɜɚɠɧɵɣ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɜɢɞ ɋɢɛɢɪɢ, ɢɦɟɟɬ ɦɧɨɠɟɫɬɜɨ 

ɜɚɠɧɵɯ ɮɭɧɤɰɢɣ: ɷɤɨɥɨɝɢɱɟɫɤɚɹ, ɷɫɬɟɬɢɱɟɫɤɚɹ, ɷɤɨɧɨɦɢɱɟɫɤɚɹ. ɇɨ ɞɚɧɧɵɣ ɜɢɞ 

ɩɨɞɜɟɪɠɟɧ ɭɫɵɯɚɧɢɸ ɢ ɚɬɚɤɚɦ ɭɫɫɭɪɢɣɫɤɨɝɨ ɩɨɥɢɝɪɚɮɚ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ 
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ɛɨɥɶɲɟ, ɱɟɦ ɞɪɭɝɢɟ ɜɢɞɵ ɯɜɨɣɧɵɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɋɢɛɢɪɢ. ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ 

ɨɯɪɚɧɚ ɞɚɧɧɨɝɨ ɜɢɞɚ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɡɚɞɚɱɟɣ ɱɟɥɨɜɟɤɚ. 

ɉɨɢɫɤ ɝɟɧɟɬɢɱɟɫɤɢɯ ɦɚɪɤɟɪɨɜ ɢɦɟɟɬ ɲɢɪɨɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ 

ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɢ ɬɚɤɠɟ ɫɩɨɫɨɛɟɧ ɫɬɚɬɶ ɨɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ 

ɫɨɯɪɚɧɟɧɢɹ A. sibirica, ɧɨ ɜ ɫɢɥɭ ɨɫɨɛɟɧɧɨɫɬɟɣ ɝɟɧɨɦɚ ɯɜɨɣɧɵɯ ɪɚɫɬɟɧɢɣ, 

ɥɨɝɢɱɧɟɟ ɩɪɨɜɨɞɢɬɶ ɩɨɢɫɤ ɦɚɪɤɟɪɨɜ ɜ ɯɥɨɪɨɩɥɚɫɬɧɨɦ ɝɟɧɨɦɟ, ɢɦɟɸɳɟɦ 

ɦɟɧɶɲɢɟ ɪɚɡɦɟɪɵ ɢ ɫɬɪɨɝɨ ɨɬɰɨɜɫɤɨɟ ɧɚɫɥɟɞɨɜɚɧɢɟ. Ɉɞɧɨɧɭɤɥɟɨɬɢɞɧɵɟ 

ɩɨɥɢɦɨɪɮɢɡɦɵ – ɨɞɢɧ ɢɡ ɜɢɞɨɜ ɝɟɧɟɬɢɱɟɫɤɢɯ ɦɚɪɤɟɪɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ 

ɫɨɛɨɣ ɡɚɦɟɧɭ ɨɞɧɨɝɨ ɧɭɤɥɟɨɬɢɞɚ ɜ ɜɵɪɚɜɧɟɧɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɯ ɝɟɧɨɦɨɜ 

ɢɥɢ ɝɨɦɨɥɨɝɢɱɧɵɯ ɥɨɤɭɫɨɜ. 

ɇɚɣɞɟɧɧɵɟ SNP ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ ɜɚɠɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɤɨɦɩɥɟɤɫɚ 

ɩɪɟɞɩɪɢɹɬɢɣ ɩɨ ɫɨɯɪɚɧɟɧɢɸ ɜɢɞɚ, ɚ ɩɪɨɞɟɥɚɧɧɚɹ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɚ ɦɨɠɟɬ 

ɩɪɟɞɨɫɬɚɜɢɬɶ ɞɚɧɧɵɟ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɪɭɝɢɦ ɭɱɟɧɵɦ. 

1.6 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɨɞɚ Abies Mill. 

Ɋɨɞ ɩɢɯɬɚ Abies Mill. – ɜɬɨɪɨɣ ɩɨ ɪɚɡɦɟɪɚɦ ɪɨɞ ɯɜɨɣɧɵɯ, ɤɨɬɨɪɵɣ 

ɜɤɥɸɱɚɟɬ ɩɪɢɦɟɪɧɨ 48 ɜɢɞɨɜ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ ɜ ɛɨɪɟɚɥɶɧɵɯ ɢ ɭɦɟɪɟɧɧɵɯ 

ɥɟɫɚɯ ɫɟɜɟɪɧɨɝɨ ɩɨɥɭɲɚɪɢɹ. Ȼɨɥɶɲɢɧɫɬɜɨ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɪɨɞɚ ɬɪɟɛɨɜɚɬɟɥɶɧɵ 

ɤ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ, ɢɦɟɸɬ ɜɵɫɨɤɭɸ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɶ. ɉɢɯɬɵ ɱɭɜɫɬɜɢɬɟɥɶɧɵ 

ɤ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ ɜɨɡɞɭɯɚ, ɩɨɷɬɨɦɭ ɨɧɢ ɩɥɨɯɨ ɩɪɢɫɩɨɫɨɛɥɟɧɵ ɤ 

ɩɪɨɦɵɲɥɟɧɧɵɦ ɪɚɣɨɧɚɦ. Ⱦɟɪɟɜɨ ɫɩɨɫɨɛɧɨ ɪɚɫɬɢ ɤɚɤ ɧɚ ɨɫɜɟɳɟɧɧɵɯ ɭɱɚɫɬɤɚɯ, 

ɬɚɤ ɢ ɜ ɬɟɧɢ, ɧɟ ɭɫɬɨɣɱɢɜɨ ɤ ɫɥɢɲɤɨɦ ɜɵɫɨɤɢɦ ɢ ɧɢɡɤɢɦ ɬɟɦɩɟɪɚɬɭɪɚɦ. 

ɉɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɞɟɪɟɜɨ ɪɚɫɬɟɬ ɜɦɟɫɬɟ ɫ ɬɚɤɢɦɢ ɜɢɞɚɦɢ ɤɚɤ ɩɪɟɞɫɬɚɜɢɬɟɥɢ 

ɪɨɞɨɜ Tsuga, Picea, Pinus, Pseudotsuga ɜ ɝɨɪɧɨɥɟɫɧɨɦ ɩɨɹɫɟ. 

Ɋɨɞ Abies Mill. ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɚɠɟɧ ɫɜɨɟɣ ɞɪɟɜɟɫɢɧɨɣ ɢ ɲɢɪɨɤɨ 

ɜɵɪɚɳɢɜɚɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɱɢɫɬɵɯ ɧɚɫɚɠɞɟɧɢɣ ɜ ɋɟɜɟɪɧɨɣ Ⱥɦɟɪɢɤɟ ɢ ȿɜɪɨɩɟ. 

Ɍɚɤɠɟ ɩɢɯɬɵ ɷɤɨɥɨɝɢɱɟɫɤɢ ɜɚɠɧɵ ɞɥɹ ɥɟɫɨɜ ɯɨɥɨɞɧɨɝɨ ɭɦɟɪɟɧɧɨɝɨ ɤɥɢɦɚɬɚ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɜɵɫɨɤɨɝɨɪɧɵɟ ɢ ɛɨɪɟɚɥɶɧɵɟ ɪɚɣɨɧɵ ɋɟɜɟɪɚ [8]. 

Ȼɢɨɝɟɨɝɪɚɮɢɹ ɩɢɯɬ, ɞɢɧɚɦɢɤɚ ɜɢɞɨɨɛɪɚɡɨɜɚɧɢɹ ɢ ɪɚɫɫɟɥɟɧɢɹ 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɥɨɠɧɵɣ ɩɪɨɰɟɫɫ, ɜɤɥɸɱɚɸɳɢɣ ɦɟɠɤɨɧɬɢɧɟɧɬɚɥɶɧɵɟ 



12 
 

ɦɢɝɪɚɰɢɢ, ɜɵɦɢɪɚɧɢɹ ɢ ɛɵɫɬɪɵɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɟɞɚɜɧɢɟ ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ. 

Ʉɪɨɦɟ ɛɨɥɶɲɨɣ ɩɥɚɫɬɢɱɧɨɫɬɢ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ, ɩɢɯɬɵ ɫɥɚɛɨ 

ɢɡɨɥɢɪɨɜɚɧɵ ɪɟɩɪɨɞɭɤɬɢɜɧɨ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɥɟɝɤɨ ɨɛɪɚɡɭɸɬ ɝɢɛɪɢɞɵ. 

1.7 Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɪɨɞɚ ɩɢɯɬ 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɤɪɵɬɨɫɟɦɟɧɧɵɯ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɪɚɫɫɟɥɟɧɢɟ ɢ 

ɦɢɝɪɚɰɢɹ ɢɡ ȿɜɪɚɡɢɢ ɜ Ⱥɦɟɪɢɤɭ, ɝɨɥɨɫɟɦɟɧɧɵɟ ɠɟ ɦɢɝɪɢɪɨɜɚɥɢ ɜ ɞɪɭɝɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ- ɢɡ Ⱥɦɟɪɢɤɢ ɜ ȿɜɪɚɡɢɸ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɷɬɨ ɩɪɨɢɡɨɲɥɨ ɩɨ 

ɩɪɢɱɢɧɟ ɬɨɝɨ, ɱɬɨ ɯɜɨɣɧɵɟ ɥɟɫɚ ɛɵɥɢ ɨɛɲɢɪɧɟɟ ɜ ɋɟɜɟɪɧɨɣ Ⱥɦɟɪɢɤɟ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɨɫɧɨɜɧɵɦɢ ɭɱɚɫɬɤɚɦɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɢɯɬ 

ɹɜɥɹɸɬɫɹ ɋɟɜɟɪɧɚɹ ɢ ɐɟɧɬɪɚɥɶɧɚɹ Ⱥɦɟɪɢɤɚ (14 ɜɢɞɨɜ), ȼɨɫɬɨɱɧɚɹ Ⱥɡɢɹ (23 

ɜɢɞɚ) ɢ ɋɪɟɞɢɡɟɦɧɨɦɨɪɶɟ (9 ɜɢɞɨɜ), ɋɢɛɢɪɶ ɫ ɐɟɧɬɪɚɥɶɧɨɣ Ⱥɡɢɟɣ (2 ɜɢɞɚ) ɢ 

ɜɨɫɬɨɤ ɋɟɜɟɪɧɨɣ Ⱥɦɟɪɢɤɢ (2 ɜɢɞɚ). 

Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɪɨɞɚ Abies ɢɦɟɟɬ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɰɢɣ ɩɨ 

ɱɢɫɥɭ ɢ ɫɨɫɬɚɜɭ ɜɢɞɨɜ, ɜɤɥɸɱɚɸɳɢɯ ɨɬ 40 ɞɨ 65 ɬɚɤɫɨɧɨɜ. ɗɬɨ ɩɪɨɢɫɯɨɞɢɬ ɢɡ-

ɡɚ ɜɵɫɨɤɨɣ ɩɥɚɫɬɢɱɧɨɫɬɢ, ɫɥɚɛɨɣ ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ ɢɡɨɥɢɪɨɜɚɧɧɨɫɬɢ ɢ ɜɵɫɨɤɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɮɨɪɦɢɪɨɜɚɧɢɸ ɝɢɛɪɢɞɨɜ. Ɍɚɤɠɟ ɢɡɦɟɧɟɧɢɹ ɜɢɞɨɨɛɪɚɡɨɜɚɧɢɹ 

ɩɢɯɬ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɜɵɦɢɪɚɧɢɹ, ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ ɢ ɦɟɠɤɨɧɬɢɧɟɧɬɚɥɶɧɵɟ 

ɦɢɝɪɚɰɢɢ. 

Ɋɚɫɫɦɚɬɪɢɜɚɹ ɮɢɥɨɝɟɧɢɸ ɪɨɞɚ, ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɮɢɥɨɝɟɧɢɹ ɹɞɟɪɧɨɣ 

ȾɇɄ ɩɢɯɬ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɮɢɥɨɝɟɧɢɢ ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɨɣ ȾɇɄ, ɜ ɫɥɭɱɚɟ 

ɫɪɚɜɧɟɧɢɹ ɹɞɟɪɧɨɣ ȾɇɄ ɢ ȾɇɄ ɯɥɨɪɨɩɥɚɫɬɨɜ, ɨɬɦɟɱɟɧɨ, ɱɬɨ ɢɯ ɮɢɥɨɝɟɧɢɢ 

ɩɨɜɬɨɪɹɸɬ ɞɪɭɝ ɞɪɭɝɚ. ɗɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɪɟɬɢɤɭɥɹɪɧɭɸ ɷɜɨɥɸɰɢɸ ɪɨɞɚ, 

ɩɪɟɞɩɨɥɚɝɚɸɳɭɸ ɢɧɬɪɨɝɪɟɫɫɢɸ ɦɬȾɇɄ ɩɪɢ ɝɢɛɪɢɞɧɨɦ ɡɚɦɟɳɟɧɢɢ ɜɢɞɨɜ ɜ 

ɯɨɞɟ ɝɢɛɪɢɞɢɡɚɰɢɢ. 

ɋɯɨɞɫɬɜɨ ɯɥɨɪɨɩɥɚɫɬɧɨɣ ɢ ɹɞɟɪɧɨɣ ɮɢɥɨɝɟɧɢɣ ɫɜɹɡɚɧɨ ɫ ɧɚɫɥɟɞɨɜɚɧɢɟɦ 

ɰɢɬɨɩɥɚɡɦɚɬɢɱɟɫɤɨɣ ȾɇɄ ɭ ɫɨɫɧɨɜɵɯ. Ⱦɥɹ ɯɥɨɪɨɩɥɚɫɬɨɜ, ɢɦɟɸɳɢɯ ɨɬɰɨɜɫɤɨɟ 

ɧɚɫɥɟɞɨɜɚɧɢɟ, ɝɟɧɟɬɢɱɟɫɤɢɣ ɩɨɬɨɤ, ɤɚɤ ɢ ɞɥɹ ɹɞɟɪɧɵɯ ɝɟɧɨɜ, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɜɵɫɨɤɨɣ ɩɨɞɜɢɠɧɨɫɬɶɸ ɩɵɥɶɰɵ, ɭɦɟɧɶɲɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɧɬɪɨɝɪɟɫɫɢɢ ɢ ɞɟɥɚɹ 
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ɫɯɨɠɢɦɢ ɢɯ ɮɢɥɨɝɟɧɢɢ. ɇɚɫɥɟɞɨɜɚɧɢɟ ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɨɣ ȾɇɄ ɩɨ 

ɦɚɬɟɪɢɧɫɤɨɣ ɥɢɧɢɢ, ɱɟɪɟɡ ɫɟɦɟɧɚ, ɢɦɟɟɬ ɛɨɥɟɟ ɧɢɡɤɭɸ ɫɤɨɪɨɫɬɶ 

ɜɧɭɬɪɢɜɢɞɨɜɨɝɨ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɩɨɬɨɤɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɢɧɬɪɨɝɪɟɫɫɢɢ ɩɪɢ 

ɝɢɛɪɢɞɢɡɚɰɢɢ [8]. 

 

1.8 ɏɥɨɪɨɩɥɚɫɬɧɵɣ ɝɟɧɨɦ 

Ɉɫɧɨɜɧɚɹ ɬɟɨɪɢɹ ɩɨɹɜɥɟɧɢɹ ɯɥɨɪɨɩɥɚɫɬɨɜ ɜ ɷɭɤɚɪɢɨɬɢɱɟɫɤɨɣ ɤɥɟɬɤɟ – 

ɬɟɨɪɢɹ ɫɢɦɛɢɨɝɟɧɟɡɚ. Ⱦɚɧɧɚɹ ɬɟɨɪɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɯɥɨɪɨɩɥɚɫɬɵ 

ɩɪɨɢɡɨɲɥɢ ɨɬ ɮɨɬɨɫɢɧɬɟɡɢɪɭɸɳɢɯ ɰɢɚɧɨɛɚɤɬɟɪɢɣ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɥɢ 

ɤɥɟɬɤɭ-ɯɨɡɹɢɧɚ ɩɪɨɞɭɤɬɚɦɢ ɮɨɬɨɫɢɧɬɟɡɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɚɧɧɨɝɨ ɫɢɦɛɢɨɡɚ, 

ɤɥɟɬɤɚ-ɯɨɡɹɢɧ ɩɨɥɭɱɢɥɚ ɷɜɨɥɸɰɢɨɧɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ. 

ȼ ɩɪɨɰɟɫɫɟ ɷɜɨɥɸɰɢɢ ɢɡ-ɡɚ ɷɧɞɨɫɢɦɛɢɨɡɚ ɯɥɨɪɨɩɥɚɫɬɚɦɢ ɛɵɥɨ ɭɬɟɪɹɧɨ 

ɨɤɨɥɨ 95% ɝɟɧɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɜɨɛɨɞɧɨ ɠɢɜɭɳɢɦɢ ɰɢɚɧɨɛɚɤɬɟɪɢɹɦɢ. 

Ƚɟɧɵ, ɜ ɤɨɬɨɪɵɯ ɛɨɥɶɲɟ ɧɟ ɛɵɥɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɛɵɥɢ ɭɬɪɚɱɟɧɵ, ɚ ɠɢɡɧɟɧɧɨ 

ɜɚɠɧɵɟ ɝɟɧɵ ɩɟɪɟɧɟɫɟɧɵ ɜ ɹɞɟɪɧɵɣ ɝɟɧɨɦ ɤɥɟɬɤɢ-ɯɨɡɹɢɧɚ.  

Ȼɨɥɶɲɢɧɫɬɜɨ ɛɟɥɤɨɜɵɯ ɤɨɦɩɥɟɤɫɨɜ ɬɢɥɚɤɨɢɞɧɵɯ ɦɟɦɛɪɚɧ ɯɥɨɪɨɩɥɚɫɬɨɜ 

ɢ ɦɭɥɶɬɢɫɭɛɴɟɞɢɧɢɱɧɵɯ ɮɟɪɦɟɧɬɨɜ ɫɨɞɟɪɠɚɬ ɛɟɥɤɢ, ɤɨɞɢɪɭɟɦɵɟ ɤɚɤ 

ɹɞɟɪɧɵɦ, ɬɚɤ ɢ ɩɥɚɫɬɢɞɧɵɦ ɝɟɧɨɦɚɦɢ. ɗɬɨ ɩɪɢɜɟɥɨ ɤ ɧɟɜɨɡɦɨɠɧɨɫɬɢ 

ɩɨɥɧɨɰɟɧɧɨɝɨ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɢ ɞɟɥɟɧɢɹ ɯɥɨɪɨɩɥɚɫɬɨɜ ɢ ɦɢɬɨɯɨɧɞɪɢɣ ɜɧɟ 

ɤɥɟɬɤɢ-ɯɨɡɹɢɧɚ [9]. 

Ɍɚɤɠɟ ȾɇɄ ɩɥɚɫɬɢɞ ɪɟɡɤɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ȾɇɄ ɹɞɪɚ. Ɉɫɧɨɜɧɵɟ ɪɚɡɥɢɱɢɹ 

ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɬɨɦ, ɱɬɨ ȾɇɄ ɯɥɨɪɨɩɥɚɫɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɨɥɶɰɟɜɨɣ 

ɞɜɭɯɰɟɩɨɱɟɱɧɨɣ ɦɨɥɟɤɭɥɨɣ ɞɥɢɧɨɣ ɞɨ 40-60 ɦɤɦ. ȼ ɨɞɧɨɦ ɯɥɨɪɨɩɥɚɫɬɟ ɦɨɠɟɬ 

ɛɵɬɶ ɦɧɨɠɟɫɬɜɨ ɤɨɩɢɣ ȾɇɄ. ɉɨɦɢɦɨ ɷɬɨɝɨ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɢ ɫɤɨɪɨɫɬɶ 

ɪɟɩɥɢɤɚɰɢɢ ɹɞɟɪɧɨɣ ɢ ɯɥɨɪɨɩɥɚɫɬɧɨɣ ȾɇɄ ɧɟ ɫɨɜɩɚɞɚɸɬ ɢ ȾɇɄ ɩɥɚɫɬɢɞ ɧɟ 

ɫɨɫɬɨɢɬ ɜ ɤɨɦɩɥɟɤɫɟ ɫ ɝɢɫɬɨɧɚɦɢ. 

Ⱦɥɹ ɝɟɧɨɦɚ ɯɥɨɪɨɩɥɚɫɬɨɜ ɯɚɪɚɤɬɟɪɧɵ ɤɚɤ ɷɭɤɚɪɢɨɬɢɱɟɫɤɢɟ, ɬɚɤ ɢ 

ɩɪɨɤɚɪɢɨɬɢɱɟɫɤɢɟ ɩɪɢɡɧɚɤɢ. ɑɚɫɬɶ ɝɟɧɨɜ ɨɛɴɟɞɢɧɟɧɚ ɜ ɨɩɟɪɨɧɵ ɤɚɤ ɭ 

ɩɪɨɤɚɪɢɨɬ, ɧɨ ɨɬ 15 ɞɨ 17 ɝɟɧɨɜ ɢɦɟɸɬ ɢɧɬɪɨɧɵ, ɱɬɨ ɩɪɟɞɩɨɥɚɝɚɟɬ ɧɚɥɢɱɢɟ 
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ɩɪɨɰɟɫɫɚ ɫɩɥɚɣɫɢɧɝɚ, ɱɬɨ ɭɠɟ ɹɜɥɹɟɬɫɹ ɷɭɤɚɪɢɨɬɢɱɟɫɤɢɦ ɩɪɢɡɧɚɤɨɦ. Ʉɪɨɦɟ 

ɬɨɝɨ, ɞɥɹ ɩɥɚɫɬɢɞ ɯɚɪɚɤɬɟɪɧɨ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɢɯ ɬɪɚɧɫɤɪɢɩɬɨɜ. 

ɏɥɨɪɨɩɥɚɫɬɧɵɣ ɝɟɧɨɦ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 

ɤɚɬɟɝɨɪɢɢ: ɝɟɧɵ, ɤɨɞɢɪɭɸɳɢɟ ɛɟɥɨɤ, ɢɧɬɪɨɧɵ ɢ ɦɟɠɝɟɧɧɵɟ ɭɱɚɫɬɤɢ. 

ɉɨɫɥɟɞɧɢɟ ɞɜɚ ɧɟ ɤɨɞɢɪɭɸɬ ɛɟɥɤɢ ɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɮɢɥɨɝɟɧɢɢ 

ɪɚɫɬɟɧɢɣ, ɦɨɥɟɤɭɥɹɪɧɨɣ ɷɜɨɥɸɰɢɢ ɢ ɩɨɩɭɥɹɰɢɨɧɧɨɣ ɝɟɧɟɬɢɤɢ. 

Ƚɟɧɨɦɵ ɯɥɨɪɨɩɥɚɫɬɨɜ ɫɨɞɟɪɠɚɬ ɜ ɫɪɟɞɧɟɦ ɨɤɨɥɨ 120 ɝɟɧɨɜ. Ʉ 

ɯɥɨɪɨɩɥɚɫɬɧɨɦɭ ɝɟɧɨɦɭ ɨɬɧɨɫɹɬɫɹ:  

 ɝɟɧɵ ɬɊɇɄ;  

 ɝɟɧɵ pPHK (rRNA)-4.5S; 5S; 16S; 23S; 

 ɝɟɧ ɬɪɚɧɫɥɹɰɢɨɧɧɨɝɨ ɮɚɤɬɨɪɚ IF1; 

 ɱɚɫɬɶ ɝɟɧɨɜ, ɤɨɞɢɪɭɸɳɢɯ ɛɟɥɤɨɜɵɟ ɤɨɦɩɨɧɟɧɬɵ ɮɨɬɨɫɢɫɬɟɦɵ I ɢ 

II; 

 ɝɟɧɵ ɛɟɥɤɨɜ ɷɥɟɤɬɪɨɧ-ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɫɬɟɦɵ; 

 ɝɟɧ ɫɭɛɴɟɞɢɧɢɰɵ ɧɢɤɨɬɢɧɚɦɢɧɚɞɟɧɢɧɧɭɤɥɟɨɬɢɞ (NADɇ)-

ɞɟɝɢɞɪɨɝɟɧɚɡɵ. 

1.9 ɏɥɨɪɨɩɥɚɫɬɧɵɟ ɝɟɧɨɦɵ ɪɚɡɧɵɯ ɜɢɞɨɜ ɩɢɯɬ 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɨɩɭɛɥɢɤɨɜɚɧɵ ɞɚɧɧɵɟ ɨɛ 11 ɯɥɨɪɨɩɥɚɫɬɧɵɯ 

ɝɟɧɨɦɚɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɪɨɞɚ Abies. ȼ ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ.  

 

Ɍɚɛɥɢɰɚ 1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɯɥɨɪɨɩɥɚɫɬɧɵɯ ɝɟɧɨɦɨɜ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɪɨɞɚ 

Abies 

ȼɢɞ 
Ⱦɥɢɧɚ, 
ɩ.ɧ.ɨ. 

Ʉɨɥɢɱɟɫɬɜɨ 
ɝɟɧɨɜ 

Ƚɟɧɵ, 
ɤɨɞɢɪɭɸɳɢɟ 

ɩɟɩɬɢɞɵ 

ɪɊɇɄ 
ɝɟɧɵ 

ɬɊɇɄ 
ɝɟɧɵ 

ɉɫɟɜɞɨɝɟɧɵ Ⱥɪɟɚɥ 

A. alba [10] 121243 114 74 4 35 1 ȿɜɪɨɩɚ 
A. chensiensis [11] 121329   120 81 4 35 1 Ʉɢɬɚɣ 

A. balsamea [12] 121574 114 74 4 35 1 
ȼɨɫɬɨɤ 

ɋɟɜ. 
Ⱥɦɟɪɢɤɢ 

A. fanjingshanensis 
[13] 120057 114 74 4 35 1 ȼɶɟɬɧɚɦ 

A. beshanzuensis 121399   114 74 4 35 1 Ʉɢɬɚɣ 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/cladistics
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/cladistics
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/molecular-evolution
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/population-genetics
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[14] 
A. kawakamii [15] 121290   114 74 4 35 1 Ɍɚɣɜɚɧɶ 
A. fargesii [16] 121799   114 74 4 35 1 Ʉɢɬɚɣ 

A. koreana [17] 121373 114 74 4 35 1 
ɘɠɧɚɹ 
Ʉɨɪɟɹ 

Abies georgei var. 
Smithii [18] 121213 113 74 4 35 - Ʉɢɬɚɣ 

Abies 
yuanbaoshanensis 
[19] 

121795 114 74 4 35 1 Ʉɢɬɚɣ 

 

ɂɡ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɯɚɪɚɤɬɟɪɧɚɹ ɞɥɢɧɚ ɯɥɨɪɨɩɥɚɫɬɧɨɝɨ ɝɟɧɨɦɚ 

ɫɨɫɬɚɜɥɹɟɬ 121 ɬɵɫ. ɩ.ɧ.ɨ., ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɝɟɧɨɦɨɜ ɨɛɧɚɪɭɠɟɧɨ 114 ɝɟɧɨɜ, ɢɡ 

ɤɨɬɨɪɵɯ 68 ɨɬɧɨɫɹɬɫɹ ɤ ɛɟɥɨɤ-ɤɨɞɢɪɭɸɳɢɦ, 4 ɤ ɪɢɛɨɫɨɦɚɥɶɧɵɦ ɊɇɄ-ɝɟɧɚɦ ɢ 

35 ɝɟɧɨɜ, ɤɨɞɢɪɭɸɳɢɯ ɬɪɚɧɫɩɨɪɬɧɭɸ ɊɇɄ. 

1.10 ɏɥɨɪɨɩɥɚɫɬɧɵɟ ɝɟɧɨɦɵ ɯɜɨɣɧɵɯ 

Ɉɬɞɟɥ ɯɜɨɣɧɵɟ (Pinophyta) ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦ ɢɡ 

ɫɨɜɪɟɦɟɧɧɵɯ ɝɨɥɨɫɟɦɟɧɧɵɯ ɢ ɜɤɥɸɱɚɟɬ ɛɨɥɟɟ 600 ɜɢɞɨɜ ɢɡ 68 ɪɨɞɨɜ 8 ɪɚɡɧɵɯ 

ɫɟɦɟɣɫɬɜ. 

ɏɜɨɣɧɵɟ ɢɦɟɸɬ ɪɚɡɧɨɨɛɪɚɡɧɭɸ ɨɪɝɚɧɢɡɚɰɢɸ ɯɥɨɪɨɩɥɚɫɬɧɵɯ ɝɟɧɨɦɨɜ ɫ 

ɞɜɭɦɹ ɬɢɩɢɱɧɵɦɢ ɢɧɜɟɪɬɢɪɨɜɚɧɧɵɦɢ ɩɨɜɬɨɪɚɦɢ (IRs), ɤɨɞɢɪɭɸɳɢɯ ɱɟɬɵɪɟ 

ɪɢɛɨɫɨɦɧɵɟ ɊɇɄ (16S, 23S, 4.5 S ɢ 5S), ɤɨɬɨɪɵɟ, ɤɚɤ ɩɨɥɚɝɚɸɬ, ɫɨɯɪɚɧɢɥɢ 

ɝɟɧɨɦɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɟɞɤɨɜɵɯ ɰɢɚɧɨɛɚɤɬɟɪɢɣ. ɉɪɢ ɷɬɨɦ ɭ ɯɜɨɣɧɵɯ 

ɫɨɯɪɚɧɢɥɚɫɶ ɬɨɥɶɤɨ ɪɟɞɭɰɢɪɨɜɚɧɧɚɹ ɩɚɪɚ ɢɧɜɟɪɬɢɪɨɜɚɧɧɵɯ ɩɨɜɬɨɪɨɜ (236-495 

bp), ɫɨɞɟɪɠɚɳɚɹ ɝɟɧɵ 3'psbA ɢ trnI-CAU, ɜ ɨɬɥɢɱɢɟ ɨɬ ɛɨɛɨɜɵɯ, ɩɨɥɧɨɫɬɶɸ 

ɩɨɬɟɪɹɜɲɢɯ IRs.  

ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ, ɝɟɧɨɦɵ ɯɥɨɪɨɩɥɚɫɬɨɜ ɯɜɨɣɧɵɯ ɢɦɟɸɬ ɝɨɪɚɡɞɨ ɛɨɥɶɲɟ 

ɩɟɪɟɫɬɪɨɟɤ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɛɨɥɶɲɢɧɫɬɜɨɦ ɜɵɫɲɢɯ ɪɚɫɬɟɧɢɣ. ɗɬɨ ɩɪɨɢɫɯɨɞɢɬ 

ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɛɨɥɶɲɢɟ IRs ɢɦɟɸɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɩɨɞɞɟɪɠɚɧɢɢ 

ɤɨɧɫɟɪɜɚɬɢɜɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɝɟɧɨɦɚ, ɩɨɷɬɨɦɭ ɩɪɢ 

ɭɦɟɧɶɲɟɧɢɢ ɢɥɢ ɞɟɥɟɰɢɢ IR, ɝɟɧɨɦ ɫɩɨɫɨɛɟɧ ɫɬɚɬɶ ɦɟɧɟɟ ɫɬɚɛɢɥɶɧɵɦ [20]. 

ɇɨ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɝɟɧɨɦɚ ɯɥɨɪɨɩɥɚɫɬɨɜ ɯɜɨɣɧɵɯ 

ɛɵɥɨ ɜɵɹɫɧɟɧɨ, ɱɬɨ ɢɯ ɩɥɚɫɬɢɞɵ ɢɦɟɸɬ ɧɨɜɵɣ ɬɢɩ ɩɨɜɬɨɪɨɜ, ɤɨɬɨɪɵɟ 

ɹɜɥɹɸɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦɢ ɫɭɛɫɬɪɚɬɚɦɢ ɞɥɹ ɝɨɦɨɥɨɝɢɱɧɨɣ ɪɟɤɨɦɛɢɧɚɰɢɢ ɢ 
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ɢɦɟɸɬ ɪɚɡɦɟɪ >200 ɩ.ɧ.ɨ., ɱɬɨ ɩɨɡɜɨɥɹɟɬ  ɩɨɞɞɟɪɠɢɜɚɬɶ ɤɨɧɫɟɪɜɚɬɢɜɧɨɫɬɶ 

ɝɟɧɨɦɨɜ Pinaceae. ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ IRs ɛɵɥɢ ɩɨɬɟɪɹɧɵ ɢɡ 

ɝɟɧɨɦɨɜ ɯɥɨɪɨɩɥɚɫɬɨɜ Pinaceae, ɷɜɨɥɸɰɢɹ ɧɚɞɟɥɢɥɚ ɷɬɭ ɯɜɨɣɧɭɸ ɤɥɚɞɭ 

ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɩɨɜɬɨɪɚɦɢ, ɱɬɨɛɵ ɞɨɩɨɥɧɢɬɶ ɨɫɬɚɬɨɱɧɵɟ IRs [21]. 

Ɍɚɤɠɟ ɢɧɬɟɪɟɫɧɨ, ɱɬɨ ɨɬɰɨɜɫɤɢ ɭɧɚɫɥɟɞɨɜɚɧɧɵɟ ɝɟɧɨɦɵ ɯɥɨɪɨɩɥɚɫɬɨɜ 

ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ, ɱɟɦ ɦɚɬɟɪɢɧɫɤɢɟ. ɉɨɷɬɨɦɭ ɜɩɨɥɧɟ ɜɟɪɨɹɬɧɨ, ɱɬɨ 

ɫɨɤɪɚɳɟɧɢɟ IRs ɤɨɪɪɟɥɢɪɭɟɬ ɫɨ ɫɞɜɢɝɨɦ ɤ ɨɬɰɨɜɫɤɨɦɭ ɧɚɫɥɟɞɨɜɚɧɢɸ 

ɯɥɨɪɨɩɥɚɫɬɚ ɭ ɯɜɨɣɧɵɯ [22].  

1.11 Ɉɫɨɛɟɧɧɨɫɬɢ ɹɞɟɪɧɵɯ ɝɟɧɨɦɨɜ ɯɜɨɣɧɵɯ 

əɞɟɪɧɵɟ ɝɟɧɨɦɵ ɝɨɥɨɫɟɦɟɧɧɵɯ ɪɚɫɬɟɧɢɣ ɨɬɧɨɫɹɬɫɹ ɤ ɱɢɫɥɭ ɧɚɢɛɨɥɟɟ 

ɫɥɨɠɧɵɯ ɢ ɤɪɭɩɧɵɯ ɝɟɧɨɦɨɜ ɥɸɛɵɯ ɠɢɜɵɯ ɨɪɝɚɧɢɡɦɨɜ. ɋɨɫɧɵ, ɯɜɨɣɧɵɟ 

ɞɟɪɟɜɶɹ, ɩɪɢɧɚɞɥɟɠɚɳɢɟ ɤ ɪɨɞɭ Pinus, ɹɜɥɹɸɬɫɹ ɨɬɥɢɱɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɞɥɹ 

ɚɧɚɥɢɡɚ ɩɪɨɰɟɫɫɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɷɜɨɥɸɰɢɢ ɝɟɧɨɦɚ [23]. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɢɡɦɟɧɟɧɢɹ ɪɚɡɦɟɪɨɜ ɝɟɧɨɦɚ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɝɥɨɛɚɥɶɧɵɦɢ ɜɨɡɞɟɣɫɬɜɢɹɦɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɦɭɬɚɝɟɧɟɡɚ ɢ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 

ɨɬɛɨɪɚ ɧɚ ɝɟɧɟɬɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ ɢɥɢ ɢɯ ɫɨɜɨɤɭɩɧɨɫɬɶ. 

ɇɨ ɫɥɨɠɧɨɫɬɶ ɢ ɪɚɡɦɟɪɵ, ɩɨɥɭɱɟɧɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

ɝɨɥɨɫɟɦɟɧɧɵɯ, ɜɫɟɝɞɚ ɩɪɟɩɹɬɫɬɜɨɜɚɥɢ ɩɪɨɟɤɬɚɦ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɩɨɥɧɵɯ 

ɝɟɧɨɦɨɜ, ɨɫɨɛɟɧɧɨ ɞɥɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɚɠɧɵɯ ɜɢɞɨɜ ɫɨɫɧɨɜɵɯ. ɇɚ 

ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɩɪɨɜɨɞɢɬɫɹ ɦɧɨɠɟɫɬɜɨ ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɚɡɦɟɪɚ ɝɟɧɨɦɚ 

ɯɜɨɣɧɵɯ ɢ ɦɟɯɚɧɢɡɦɨɜ, ɤɨɬɨɪɵɟ ɩɪɟɞɲɟɫɬɜɨɜɚɥɢ ɬɚɤɨɦɭ ɪɟɡɭɥɶɬɚɬɭ. 

ɇɟɞɚɜɧɢɟ ɭɫɢɥɢɹ ɩɨ ɫɟɤɜɟɧɢɪɨɜɚɧɢɸ ɩɨɡɜɨɥɢɥɢ ɩɪɨɹɫɧɢɬɶ ɧɟɤɨɬɨɪɵɟ ɢɡ 

ɝɟɧɨɦɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɫɜɹɡɚɧɧɵɯ ɫ ɛɨɥɶɲɢɦ ɪɚɡɦɟɪɨɦ ɝɟɧɨɦɚ 

ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ Pinus. ȼ ɪɚɛɨɬɟ «Evolution of genome size and complexity in 

Pinus» ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɨ ɛɨɥɶɲɨɟ ɫɟɦɟɣɫɬɜɨ ɪɟɬɪɨɬɪɚɧɫɩɨɡɨɧɨɜ1 ɭ ɫɨɫɧɨɜɵɯ, 

ɱɬɨ ɫ ɞɪɭɝɢɦɢ ɫɟɦɟɣɫɬɜɚɦɢ ɩɨɜɬɨɪɹɸɳɢɯɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ, ɫɨɫɬɚɜɥɹɟɬ 

ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɝɟɧɨɦɧɨɣ ɫɥɨɠɧɨɫɬɢ [24]. 

                                                           
1 Ɋɟɬɪɨɬɪɚɧɫɩɨɡɨɧɵ- ɝɟɧɟɬɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɫɚɦɨɜɨɫɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɝɟɧɨɦɟ ɢ ɹɜɥɹɸɬɫɹ 
ɜɟɡɞɟɫɭɳɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ȾɇɄ ɦɧɨɝɢɯ ɷɭɤɚɪɢɨɬɢɱɟɫɤɢɯ ɨɪɝɚɧɢɡɦɨɜ. 
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ɍɱɟɧɵɟ Ahuja ɢ Neale ɜɵɞɜɢɧɭɥɢ ɝɢɩɨɬɟɡɭ ɨ ɬɨɦ, ɱɬɨ ɫɨɫɧɵ, ɜɨɡɦɨɠɧɨ, 

ɹɜɥɹɸɬɫɹ ɞɪɟɜɧɢɦɢ ɩɨɥɢɩɥɨɢɞɚɦɢ, ɜɨɡɧɢɤɲɢɦɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɚɥɢɡɚɰɢɢ 

ɫɥɟɞɭɸɳɢɯ ɫɰɟɧɚɪɢɟɜ: 

1. Ƚɢɛɪɢɞɢɡɚɰɢɹ ɦɟɠɞɭ ɧɟɤɨɬɨɪɵɦɢ ɩɪɟɞɤɨɜɵɦɢ ɜɢɞɚɦɢ, 

ɛɥɢɡɤɨɪɨɞɫɬɜɟɧɧɵɦɢ ɫɨɫɧɚɦ, ɬɚɤɢɦɢ ɤɚɤ Pseudoaraukaria ɢ Pityostrobus 

(ɪɚɡɦɟɪ ɝɟɧɨɦɚ ɤɨɬɨɪɵɯ ɨɰɟɧɢɜɚɟɬɫɹ ɜ 10 000 ɦɥɧ. ɩ.ɧ.ɨ.), ɢɥɢ ɞɪɭɝɢɦɢ 

ɞɪɟɜɧɢɦɢ ɯɜɨɣɧɵɦɢ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɞɧɢɦ ɰɢɤɥɨɦ ɩɨɥɢɩɥɨɢɞɢɡɚɰɢɢ ɢ, 

ɡɚɬɟɦ, ɞɢɩɥɨɢɞɢɡɚɰɢɟɣ). 

2. Ɉɞɢɧ ɰɢɤɥ ɚɜɬɨɩɨɥɢɩɥɨɢɞɢɡɚɰɢɢ ɜ ɩɪɟɞɩɨɥɚɝɚɟɦɨɦ ɫɨɫɧɨɜɨɦ ɩɪɟɞɤɟ ɫ 

ɩɨɫɥɟɞɭɸɳɟɣ ɞɢɩɥɨɢɞɢɡɚɰɢɟɣ. 

3. Ʉɪɭɩɧɵɟ ɫɟɝɦɟɧɬɧɵɟ ɞɭɩɥɢɤɚɰɢɢ ɜ ɩɪɟɞɩɨɥɚɝɚɟɦɨɦ ɫɨɫɧɨɜɨɦ ɩɪɟɞɤɟ, 

ɩɪɢɜɨɞɹɳɢɟ ɤ ɪɚɫɲɢɪɟɧɢɸ ɝɟɧɨɦɚ, ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɪɚɫɯɨɠɞɟɧɢɟɦ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ȾɇɄ. 

ɂɡ ɬɪɟɯ ɬɟɨɪɢɣ ɞɜɟ ɨɫɧɨɜɵɜɚɸɬɫɹ ɧɚ ɬɨɦ, ɱɬɨ ɞɪɟɜɧɹɹ ɩɨɥɢɩɥɨɢɞɢɹ 

ɢɦɟɥɚ ɜɟɫ ɜ ɷɜɨɥɸɰɢɢ ɫɨɫɧɨɜɵɯ [25]. 

ɉɨɦɢɦɨ ɩɨɥɢɩɥɨɢɞɢɢ, ɜ ɩɪɨɰɟɫɫɟ ɷɜɨɥɸɰɢɢ ɯɜɨɣɧɵɟ ɩɪɢɨɛɪɟɥɢ 

ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɪɟɡɤɢɦ ɢɡɦɟɧɟɧɢɹɦ ɝɟɧɨɦɚ ɩɪɢ ɫɬɪɟɫɫɨɜɨɦ ɥɢɦɢɬɢɪɨɜɚɧɢɢ ɢɥɢ 

ɫɦɟɧɟ ɩɚɪɚɦɟɬɪɨɜ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ [26]. 
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ɂɡɴɹɬɨ ɫ 18 ɩɨ 35 ɫɬɪɚɧɢɰɵ ɜ ɫɜɹɡɢ ɫ ɚɜɬɨɪɫɤɢɦɢ ɩɪɚɜɚɦɢ. 
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ɁȺɄɅɘɑȿɇɂȿ 

1. ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɬɪёɯ ɫɛɨɪɨɤ 

ɯɥɨɪɨɩɥɚɫɬɧɵɯ ɝɟɧɨɦɨɜ A. sibirica. ɇɚɣɞɟɧɨ 50 ɨɞɧɨɧɭɤɥɟɨɬɢɞɧɵɯ 

ɩɨɥɢɦɨɪɮɢɡɦɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɤɚɤ ɦɚɪɤɟɪɵ ɞɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɝɟɧɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ.  

2. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɧɨɬɚɰɢɢ ɫɛɨɪɤɢ ɢɡ ɭɪɚɥɶɫɤɢɯ ɞɚɧɧɵɯ ɧɚɣɞɟɧ 101 

ɝɟɧ, ɱɬɨ ɦɟɧɶɲɟ ɤɨɥɢɱɟɫɬɜɚ ɝɟɧɨɜ ɚɧɧɨɬɢɪɨɜɚɧɵɯ ɜ ɪɟɮɟɪɟɧɫɧɨɦ ɝɟɧɨɦɟ. ɗɬɨ 

ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɬɟɦ, ɱɬɨ ɧɟɤɨɬɨɪɵɟ ɱɚɫɬɢ ɷɬɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɦɨɝɥɢ 

ɛɵɬɶ ɧɟ ɚɫɫɟɦɛɥɢɪɨɜɚɧɵ ɢɥɢ ɩɨɬɟɪɹɧɵ. 

3. ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɛɵɥɢ ɜɩɟɪɜɵɟ ɩɨɥɭɱɟɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɯɥɨɪɨɩɥɚɫɬɧɵɯ ɝɟɧɨɦɨɜ ɜɢɞɨɜ A.amabilis, A. bracteata, A. pinsapo, A. fraserii, 

A. arisonica, ɩɪɨɜɟɞɟɧɨ ɢɯ ɚɧɧɨɬɢɪɨɜɚɧɢɟ, ɫɪɚɜɧɟɧɢɟ ɢ ɩɨɢɫɤ ɧɭɤɥɟɨɬɢɞɧɵɯ 

ɡɚɦɟɧ. ȼɫɟɝɨ ɛɵɥɨ ɧɚɣɞɟɧɨ 1279 ɡɚɦɟɧ. 

4. ɉɨɥɭɱɟɧɧɵɟ ɝɟɧɨɦɵ ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɢɫɬɨɱɧɢɤɨɦ ɝɟɧɟɬɢɱɟɫɤɢɯ 

ɦɚɪɤɟɪɨɜ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 
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ɂɡɴɹɬɨ ɫ 36 ɩɨ 43 ɫɬɪɚɧɢɰɵ ɜ ɫɜɹɡɢ ɫ ɚɜɬɨɪɫɤɢɦɢ ɩɪɚɜɚɦɢ. 
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