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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ 

ɍɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɂɧɫɬɢɬɭɬ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɛɢɨɥɨɝɢɢ ɢ ɛɢɨɬɟɯɧɨɥɨɝɢɣ 

Ʉɚɮɟɞɪɚ ɝɟɧɨɦɢɤɢ ɢ ɛɢɨɢɧɮɨɪɦɚɬɢɤɢ 

ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
___________ ɂ.ȿ. əɦɫɤɢɯ 
ɩɨɞɩɢɫɶ ɂɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

« _____» __________20 ___ ɝ. 
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ɊȿɎȿɊȺɌ 
Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɩɨ ɬɟɦɟ «Ɇɨɪɮɨɥɨɝɨ-ɝɟɧɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɩɨɩɭɥɹɰɢɣ 

ɜɢɞɨɜ ɪɨɞɚ Achillea L. (Asteraceae) ɜ ɘɠɧɨɣ ɋɢɛɢɪɢ» ɫɨɞɟɪɠɢɬ 75 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ 

ɞɨɤɭɦɟɧɬɚ, 18 ɢɥɥɸɫɬɪɚɰɢɣ, 12 ɬɚɛɥɢɰ, 3 ɩɪɢɥɨɠɟɧɢɹ ɢ 94 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: 

ɆɈɊɎɈɅɈȽɂɑȿɋɄɂɃ ȺɇȺɅɂɁ, ISSR-PCR ȺɇȺɅɂɁ, ɎɂɅɈȽȿɇȿɌɂɑȿɋɄɂɃ 

ȺɇȺɅɂɁ, ɌɕɋəɑȿɅɂɋɌɇɂɄ ɈȻɕɄɇɈȼȿɇɇɕɃ, ɌɕɋəɑȿɅɂɋɌɇɂɄ ȺɁɂȺɌɋɄɂɃ, 

ɌɕɋəɑȿɅɂɋɌɇɂɄ ɉɈɃɆȿɇɇɕɃ, ɌɕɋəɑȿɅɂɋɌɇɂɄ ɒȺɍɅɈ, ɌɕɋəɑȿɅɂɋɌɇɂɄ 

ɒɆȺɄɈȼȺ, ɌɕɋəɑȿɅɂɋɌɇɂɄ ɄɍɉɊɂəɇɈȼȺ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɢɥɢɫɶ 6 ɜɢɞɨɜ ɪɨɞɚ Achillea L.: Achillea millefolium L., 

Achillea asiatica Serg., Achillea inundata Kondr., Achillea schmakovii Kupr., Achillea kuprijanovii 

Stepanov, Achillea schauloi Stepanov. 

ɐɟɥɶ ɪɚɛɨɬɵ: ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɦɨɪɮɨɥɨɝɨ-ɝɟɧɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɩɨɩɭɥɹɰɢɣ ɢ ɮɢɥɨɝɟɧɢɹ 

ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɪ. Achillea, ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢ 

ɪɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɨɫɜɨɟɧɵ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ: ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɣ 

ɚɧɚɥɢɡ ɝɟɪɛɚɪɧɵɯ ɨɛɪɚɡɰɨɜ, ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɞɚɧɧɵɯ ɢ ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɜ 

ɩɪɨɝɪɚɦɦɟ R 3.6.3., ɜɵɞɟɥɟɧɢɟ ȾɇɄ (CTAB), ISSR-PCR ɚɧɚɥɢɡ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɝɟɥɶ-

ɷɥɟɤɬɪɨɮɨɪɟɡ ɜ ɚɝɚɪɨɡɧɨɦ ɝɟɥɟ, ɜɵɪɚɜɧɢɜɚɧɢɟ ɧɭɤɥɟɨɬɢɞɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɜ 

ɩɪɨɝɪɚɦɦɟ MEGA, ɩɨɞɛɨɪ ɷɜɨɥɸɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɡɚɦɟɧ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ Jmodeltest-

2.1.10, ɩɨɫɬɪɨɟɧɢɟ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢɯ ɞɟɪɟɜɶɟɜ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ MrBayes-3.2.5, 

ɜɢɡɭɚɥɢɡɚɰɢɹ ɞɟɪɟɜɶɟɜ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ FigTree-1.4.4.  

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨ ɦɨɪɮɨɦɟɬɪɢɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɛɥɢɡɤɨɪɨɞɫɬɜɟɧɧɵɟ ɜɢɞɵ ɪɨɞɚ 

Achillea, ɤɚɤ ɫɦɟɲɚɧɧɭɸ ɢ ɫɥɚɛɨ ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɭɸ ɝɪɭɩɩɭ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɫɥɟɞɫɬɜɢɟɦ 

ɝɢɛɪɢɞɢɡɚɰɢɢ. Ɉɛɨɫɨɛɥɟɧɧɨɟ ɩɨɥɨɠɟɧɢɟ ɡɚɧɢɦɚɸɬ ɩɨɩɭɥɹɰɢɢ A. millefolium. ɉɨɥɭɱɟɧɧɵɟ 

ɞɚɧɧɵɟ ɩɨ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɨɦɭ ɚɧɚɥɢɡɭ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɢɡɭɱɟɧɧɵɟ ɩɨɩɭɥɹɰɢɢ 

ɨɛɥɚɞɚɸɬ ɜɵɫoɤɢɦ ɭɪoɜɧɟɦ ɜɧɭɬɪɢɜɢɞɨɜɨɣ ɝɟɧɟɬɢɱɟɫɤɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ (Gst=0,2576) ɢ 

ɪɚɡɞɟɥɹɸɬɫɹ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ, ɩo ɝɟɨɝɪɚɮɢɱɟɫɤɨɦɭ ɩɪɢɧɰɢɩɭ. Ⱦɚɧɧɵɟ ɩɨ 

ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɨɦɭ ɚɧɚɥɢɡɭ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɧɟɡɚɜɢɫɢɦɨɣ ɷɜɨɥɸɰɢɢ ɭɱɚɫɬɤɨɜ ɹɞɟɪɧɨɣ ɢ 

ɯɥɨɪɨɩɥɚɫɬɧɨɣ ȾɇɄ. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɧɟ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ ɨ 

ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɫɬɢ ɜɢɞɨɜ ɪ. Achillea. 
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ȼȼȿȾȿɇɂȿ 

 

Achillea millefolium L. sensu lato ɹɜɥɹɟɬɫɹ ɬɚɤɫɨɧɨɦɢɱɟɫɤɢ ɫɥɨɠɧɨɣ 

ɝɪɭɩɩɨɣ ɢ ɪɚɡɧɨɨɛɪɚɡɧɵɦ ɜ ɷɤɨɥɨɝɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɩɨɥɢɩɥɨɢɞɧɵɦ 

ɤɨɦɩɥɟɤɫɨɦ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɦ ɩɨ ɜɫɟɦɭ ɋɟɜɟɪɧɨɦɭ ɩɨɥɭɲɚɪɢɸ (Saukel, 2003; 

Guo, 2008; Farajpour, 2012; Ebrahimi, 2012). F. Ehrendorfer (2006) ɩɨ ɢɬɨɝɭ 

ɦɧɨɝɨɥɟɬɧɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɢɲɟɬ ɨ ɬɨɦ, ɱɬɨ ɝɢɛɪɢɞɢɡɚɰɢɹ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, 

«ɫɟɬɱɚɬɚɹ ɷɜɨɥɸɰɢɹ» ɧɚɛɥɸɞɚɥɢɫɶ ɭ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɪ. Achillea ɫ ɦɨɦɟɧɬɚ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɪɨɞɚ ɢ ɢɦɟɧɧɨ ɨɧɢ ɨɛɭɫɥɨɜɢɥɢ ɩɪɨɝɪɟɫɫ ɢ ɪɚɫɫɟɥɟɧɢɟ 

ɬɵɫɹɱɟɥɢɫɬɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɲɢɪɨɤɭɸ ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ ɩɨɩɭɥɹɰɢɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɭɫɥɨɜɢɣ ɦɟɫɬɨɨɛɢɬɚɧɢɹ. 

ɇɚɤɨɩɥɟɧɧɵɣ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɝɟɪɛɚɪɧɵɣ ɦɚɬɟɪɢɚɥ 

ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɜɵɫɨɤɭɸ ɜɧɭɬɪɢɜɢɞɨɜɭɸ ɢɡɦɟɧɱɢɜɨɫɬɶ ɭ ɜɢɞɨɜ ɪ. Achillea, ɜ 

ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɨɡɧɢɤɥɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɟɜɢɡɢɢ ɜɢɞɨɜ, ɤɨɬɨɪɵɟ ɪɚɧɟɟ ɛɵɥɢ 

ɜɵɞɟɥɟɧɵ ɢɡ ɫɨɫɬɚɜɚ A. millefolium, ɚ ɬɚɤɠɟ ɪɟɜɢɡɢɢ ɨɬɞɟɥɶɧɵɯ ɮɨɪɦ ɞɚɧɧɨɝɨ 

ɩɨɥɢɦɨɪɮɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (Ʉɭɩɪɢɹɧɨɜ, 1998; ɋɬɟɩɚɧɨɜ, 2016). 

ɐeɥɶ ɪɚɛoɬɵ: ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɦɨɪɮɨɥɨɝɨ-ɝɟɧɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɩɨɩɭɥɹɰɢɣ 

ɢ ɮɢɥɨɝɟɧɢɹ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɪ. Achillea, ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢ ɪɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ. 

Ɂɚɞɚɱɢ: 

1. ɂɡɭɱɢɬɶ ɦɨɪɮɨɥɨɝɢɱɟɫɤɭɸ ɢɡɦɟɧɱɢɜɨɫɬɶ ɩɨɩɭɥɹɰɢɣ ɜɢɞɨɜ ɪ. Achillea. 

2. ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɩɨɥɢɦɨɪɮɢɡɦɚ ɩɨɩɭɥɹɰɢɣ ɜɢɞɨɜ ɪ. 

Achillea ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ISSR ɦɚɪɤɟɪɨɜ. 

3. ȼɵɩɨɥɧɢɬɶ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɪ. Achillea ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɦɚɪɤɟɪɨɜ ITS ɢ trnL-F. 
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ȽɅȺȼȺ 1. ɈȻɁɈɊ ɅɂɌȿɊȺɌɍɊɕ 

 

1.1 ɂɫɬoɪɢя ɢ ɩɪoɛɥeɦɵ ɜɵɞeɥeɧɢя ɜɢɞoɜ ɪoɞɚ Achillea ɜ ɋɢɛɢɪɢ 

 

Ɋɨɞ ɬɵɫɹɱɟɥɢɫɬɧɢɤ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧ ɜ ɋɟɜɟɪɧɨɦ ɩɨɥɭɲɚɪɢɢ ɢ 

ɨɛɥɚɞɚɟɬ ɛɨɥɶɲɢɦ ɪɚɡɧɨɨɛɪɚɡɢɟɦ – ɧɚɫɱɢɬɵɜɚɟɬɫɹ 142 ɜɢɞɚ (The Plant List, 

2020) Achillea millefolium ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɪɚɡɧɨɨɛɪɚɡɧɵɯ 

ɩɨɥɢɩɥɨɢɞɧɵɯ ɤɨɦɩɥɟɤɫɨɜ (Lopez-Vinyallonga, 2015), ɚ ɩɨɥɢɩɥɨɢɞɢɹ ɹɜɥɹɟɬɫɹ 

ɫɢɥɶɧɟɣɲɢɦ ɞɜɢɝɚɬɟɥɟɦ ɜɢɞɨɨɛɪɚɡɨɜɚɧɢɹ (Weiss-Schneeweiss, 2013). ȼɢɞɵ ɪoɞɚ 

ɬɵɫɹɱeɥɢɫɬɧɢɤ – oɱeɧɶ ɩoɥɢɦoɪɮɧɵe, ɫɢɥɶɧo ɜɚɪɶɢɪɭɸɳɢe ɩo ɪɚɡɦeɪɚɦ, 

ɫɬeɩeɧɢ oɩɭɲeɧɢɹ, ɯɚɪɚɤɬeɪɭ ɪɚɫɫeɱeɧɧoɫɬɢ ɥɢɫɬɶeɜ, ɪɚɡɦeɪɭ ɢ ɮoɪɦe 

ɤoɪɡɢɧoɤ, ɩo ɮoɪɦe ɢ ɜeɥɢɱɢɧe ɹɡɵɱɤoɜ ɤɪɚeɜɵɯ ɰɜeɬɤoɜ ɢ ɬ. ɞ. ɂɦeɸɬ ɦɧoɝo 

ɮoɪɦ ɪɚɡɥɢɱɧoɝo ɬɚɤɫoɧoɦɢɱeɫɤoɝo ɡɧɚɱeɧɢɹ, oɛɵɱɧo ɧeɹɫɧo oɬɝɪɚɧɢɱeɧɧɵɯ 

ɞɪɭɝ oɬ ɞɪɭɝɚ. ɉɪɚɜɢɥɶɧɚɹ oɰeɧɤɚ ɢɯ ɜoɡɦoɠɧɚ ɬoɥɶɤo ɩɪɢ ɬɳɚɬeɥɶɧoɦ 

ɢɡɭɱeɧɢɢ ɜ ɩɪɢɪoɞe ɢ ɤɨɦɩɥɟɤɫɧɨɦ ɚɧɚɥɢɡɟ ɝɟɪɛɚɪɧɵɯ ɨɛɪɚɡɰɨɜ (Ʉoɦɚɪoɜ, 

1961). 

ɋeɪɝɢeɜɫɤoɣ Ʌ.ɉ. ɜ 1946 ɝ. ɜ ɫɚɦoɫɬoɹɬeɥɶɧɵɣ ɜɢɞ ɜɵɞeɥeɧ Achillea 

asiatica (ɬɵɫɹɱeɥɢɫɬɧɢɤ ɚɡɢɚɬɫɤɢɣ). ȼɨ ―Ɏɥoɪe Ʉɪɚɫɧoɹɪɫɤoɝo ɤɪɚɹ» (1980) 

ɜɵɞeɥeɧɢe Achillea asiatica ɜ ɫɚɦoɫɬoɹɬeɥɶɧɵɣ ɜɢɞ ɩɪɢɧɹɬɨ ɧeɰeɥeɫooɛɪɚɡɧɵɦ 

ɢ eɝo ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɜ ɫoɫɬɚɜe Achillea millefolium L.s.l., ɯoɬɹ ɜ ɩoɫɥeɞɧeɣ 

ɫɜoɞɤe ―Ɏɥoɪɚ ɋɢɛɢɪɢ» (ɒɚɭɥo, 1997) ɜɫe ɜɵɲeɩeɪeɱɢɫɥeɧɧɵe ɜɢɞɵ 

ɩɪɢɡɧɚɸɬɫɹ ɫɚɦoɫɬoɹɬeɥɶɧɵɦɢ. 

ȼo «Ɏɥoɪe ɋɋɋɊ» (1961) ɜɵɞeɥɹeɬɫɹ 5 ɜɢɞoɜ ɬɵɫɹɱeɥɢɫɬɧɢɤɚ, 

ɩɪoɢɡɪɚɫɬɚɸɳɢɯ ɜ ɋɢɛɢɪɢ (Achillea nobilis, Achillea millefolium, Achillea setacea, 

Achillea asiatica, Achillea micrantha). 

Ƚɪɭɩɩoɣ ɬoɦɫɤɢɯ ɭɱeɧɵɯ ɭɫɬɚɧoɜɥeɧo, ɱɬo ɤɚɤ ɩo ɤɚɱeɫɬɜeɧɧoɦɭ ɫoɫɬɚɜɭ, 

ɬɚɤ ɢ ɩo ɤoɥɢɱeɫɬɜeɧɧoɦɭ ɫoɞeɪɠɚɧɢɸ ɦoɧoɬeɪɩeɧoɢɞoɜ ɢ ɫeɫɤɜɢɬeɪɩeɧoɢɞoɜ 

ɷɮɢɪɧɵe ɦɚɫɥɚ ɬɵɫɹɱeɥɢɫɬɧɢɤɚ oɛɵɤɧoɜeɧɧoɝo ɢ ɬɵɫɹɱeɥɢɫɬɧɢɤɚ ɚɡɢɚɬɫɤoɝo 

oɱeɧɶ ɛɥɢɡɤɢ; ɫoɞeɪɠɚɧɢe ɯɚɦɚɡɭɥeɧɚ ɜ ɷɮɢɪɧɵɯ ɦɚɫɥɚɯ ɞɚɧɧɵɯ ɜɢɞoɜ 

ɫoɫɬɚɜɥɹeɬ 5-12%. (Ʉɚɥɢɧɤɢɧɚ, 2000). ɗɬo ɩoɞɬɜeɪɠɞɚeɬ ɦɧeɧɢe ɪɹɞɚ ɬoɦɫɤɢɯ 
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ɛoɬɚɧɢɤoɜ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɬɵɫɹɱeɥɢɫɬɧɢɤ ɚɡɢɚɬɫɤɢɣ ɜ ɫoɫɬɚɜe ɩoɥɢɦoɪɮɧoɝo 

ɜɢɞɚ Achillea millefolium L.s.l. (Ʉoɩɵɧeɜɚ, 1980). 

ȼo «Ɏɥoɪe Ʉɪɚɫɧoɹɪɫɤoɝo ɤɪɚɹ» (1980) ɜɵɞeɥɹeɬɫɹ ɬoɥɶɤo ɞɜɚ ɜɢɞɚ 

ɬɵɫɹɱeɥɢɫɬɧɢɤɚ – ɬ. oɛɵɤɧoɜeɧɧɵɣ ɢ ɬ. ɛɥɚɝoɪoɞɧɵɣ. Ɍ. ɛɥɚɝoɪoɞɧɵɣ ɢɦeeɬ 

ɞɜɚɠɞɵɩeɪɢɫɬoɪɚɫɫeɱeɧɵe ɥɢɫɬɶɹ ɫ 7-10 ɩɚɪɚɦɢ ɩeɪɜɢɱɧɵɯ ɞoɥeɣ ɢ ɡɭɛɱɚɬɵɦ ɜ 

ɜeɪɯɧeɣ ɩoɥoɜɢɧe oɛɳɢɦ ɫɬeɪɠɧeɦ ɥɢɫɬɚ, ɜ ɬo ɜɪeɦɹ ɤɚɤ ɬ.oɛɵɤɧoɜeɧɧɵɣ 

ɢɦɟɟɬ ɞɜɚɠɞɵ- ɢɥɢ ɬɪɢɠɞɵɩeɪɢɫɬoɪɚɫeɱeɧɧɵe ɥɢɫɬɶɹ ɫ 15-30 ɩeɪɜɢɱɧɵɦɢ 

ɞoɥɹɦɢ ɢ ɭɡɤoɣ ɰeɥɶɧoɤɪɚɣɧeɣ ɤɚɣɦoɣ ɩɥoɫɤoɝo oɛɳeɝo ɫɬeɪɠɧɹ ɥɢɫɬɚ. 

Oɬɦeɱɚeɬɫɹ, ɱɬo ɬɵɫɹɱeɥɢɫɬɧɢɤ oɛɵɤɧoɜeɧɧɵɣ ɜeɫɶɦɚ ɩoɥɢɦoɪɮɧɵɣ ɜɢɞ. 

ɋɪɚɜɧeɧɢe oɛɲɢɪɧɵɯ ɦɚɬeɪɢɚɥoɜ ɢɡ ɋɢɛɢɪɢ ɢ eɜɪoɩeɣɫɤoɣ ɱɚɫɬɢ ɋɋɋɊ 

ɩoɤɚɡɚɥo, ɱɬo ɢɡɦeɧɱɢɜoɫɬɶ ɫɬɪoeɧɢɹ ɥɢɫɬoɜɵɯ ɩɥɚɫɬɢɧoɤ ɫɜoɣɫɬɜeɧɧɚ ɜɢɞɭ ɜ 

ɩɪeɞeɥɚɯ ɜɫeɝo ɚɪeɚɥɚ ɢ ɧe ɫɜɹɡɚɧɚ ɫ ɤɚɤɢɦɢ-ɬo oɩɪeɞeɥeɧɧɵɦɢ ɭɫɥoɜɢɹɦɢ 

ɦeɫɬooɛɢɬɚɧɢɣ. Oɫɧoɜɵɜɚɹɫɶ ɧɚ ɷɬoɦ, ɚɜɬoɪɵ ɧe ɫɱɢɬɚɸɬ ɜoɡɦoɠɧɵɦ 

ɫoɝɥɚɫɢɬɫɹ ɫ ɜɵɞeɥeɧɢeɦ ɬɵɫɹɱeɥɢɫɬɧɢɤɚ ɚɡɢɚɬɫɤoɝo, ɤɚɤ oɬɞeɥɶɧoɝo ɜɢɞɚ. 

ȼ «Ɋɚɫɬɢɬeɥɶɧɵɯ ɪeɫɭɪɫɚɯ Ɋoɫɫɢɢ» (2011) ɧɚ oɫɧoɜe ɯɢɦɢɱeɫɤoɝo ɫoɫɬɚɜɚ 

ɜɵɞeɥɹeɬɫɹ 5 ɜɢɞoɜ ɬɵɫɹɱeɥɢɫɬɧɢɤɚ, ɫɜoɣɫɬɜeɧɧɵɯ ɞɥɹ ɋɢɛɢɪɢ – 

ɬ.oɛɵɤɧoɜeɧɧɵɣ, ɬ.ɚɡɢɚɬɫɤɢɣ, ɬ.ɦeɥɤoɰɜeɬɤoɜɵɣ, ɬ.ɛɥɚɝoɪoɞɧɵɣ, ɬ.ɳeɬɢɧɢɫɬɵɣ 

(Ⱥɥɬɚɣ, Ɂɚɩɚɞɧɚɹ ɋɢɛɢɪɶ). E.Ɇ. Ⱥɧɬɢɩoɜɚ (2012) ɜɵɞeɥɹeɬ ɬɪɢ ɜɢɞɚ 

ɬɵɫɹɱeɥɢɫɬɧɢɤɚ ɞɥɹ Ʉɪɚɫɧoɹɪɫɤoɝo ɤɪɚɹ, ɪɚɡɥɢɱɚɹ ɢɯ ɝɥɚɜɧɵɦ oɛɪɚɡoɦ ɩo 

ɦeɫɬɭ ɩɪoɢɡɪɚɫɬɚɧɢɹ, ɚ ɜ ɦoɪɮoɥoɝɢɢ ɫɫɵɥɚɹɫɶ ɧɚ ɪɚɧee ɧɚɩɢɫɚɧɧɵe ɪɚɛoɬɵ 

(ɒɚɭɥo, 1997; ɉoɥoɠɢɣ, 1985). Ɍɚɤ, ɜ ɫɜoɸ oɱeɪeɞɶ ɬɵɫɹɱeɥɢɫɬɧɢɤɭ ɚɡɢɚɬɫɤoɦɭ 

ɫɜoɣɫɬɜeɧɧo ɩɪoɢɡɪɚɫɬɚɧɢe ɜ ɥɭɝoɜɵɯ ɫɬeɩɹɯ, ɧɚ ɫɭɯoɞoɥɶɧɵɯ ɥɭɝɚɯ, ɧɚ 

ɩoɥɹɧɚɯ ɢ oɩɭɲɤɚɯ; ɬ.oɛɵɤɧoɜeɧɧɵɣ ɩɪeɞɩoɱɢɬɚeɬ ɛeɪeɡoɜɵe ɢ ɫɦeɲɚɧɧɵe 

ɥeɫɚ, ɥeɫɧɵe oɩɭɲɤɢ, ɩoɣɦeɧɧɵe ɢ oɫɬeɩɧeɧɧɵe ɥɭɝɚ; ɬ.ɛɥɚɝoɪoɞɧɵɣ 

ɩɪoɢɡɪɚɫɬɚeɬ ɜ ɫɬeɩɹɯ ɢ ɧɚ ɡɚɥeɠɚɯ, ɜɫɬɪeɱɚeɬɫɹ ɤɪɚɣɧe ɪeɞɤo. 

Ȼoɪɫɤɢɣ Ɇ.ɇ. (2014) oɬɦeɱɚeɬ, ɱɬo A. millefolium ɩɪoɹɜɥɹeɬ ɜɵɫoɤɭɸ 

ɫɬeɩeɧɶ ɜɧɭɬɪɢɜɢɞoɜoɣ ɢɡɦeɧɱɢɜoɫɬɢ. ȼ ɪeɡɭɥɶɬɚɬe eɝo oɫoɛɢ, ɜɡɹɬɵe ɢɡ 

ɪɚɡɧɵɯ ɛɢoɬoɩoɜ, ɦoɝɭɬ ɫɭɳeɫɬɜeɧɧo ɪɚɡɥɢɱɚɬɶɫɹ ɦeɠɞɭ ɫoɛoɣ ɩo ɡɧɚɱeɧɢɹɦ 

ɦɧoɝɢɯ ɩɪɢɡɧɚɤoɜ. ɗɬo ɩɪɢɜeɥo ɤ ɬoɦɭ, ɱɬo ɜ «ɩeɪɢoɞ ɬɢɩoɥoɝɢɱeɫɤoɣ 

ɤoɧɰeɩɰɢɢ ɜɢɞɚ» (ɋɤɜoɪɰoɜ, 2004) ɦɧoɝɢe ɦoɪɮoɬɢɩɵ A. millefolium ɛɵɥɢ 
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oɩɢɫɚɧɵ ɤɚɤ ɫɚɦoɫɬoɹɬeɥɶɧɵe ɜɢɞɵ. ȼ ɪeɡɭɥɶɬɚɬe ɫɜoɢɯ ɢɫɫɥeɞoɜɚɧɢɣ Ȼoɪɫɤɢɣ 

Ɇ.ɇ. ɧe oɛɧɚɪɭɠɢɥ ɱɺɬɤɢɯ ɦoɪɮoɥoɝɢɱeɫɤɢɯ, ɷɤoɥoɝɢɱeɫɤɢɯ ɢɥɢ 

ɝeoɝɪɚɮɢɱeɫɤɢɯ ɪɚɡɥɢɱɢɣ ɞɥɹ ɫɬɪoɝoɝo ɪɚɡɝɪɚɧɢɱeɧɢɹ ɬɚɤɢɯ ɜɢɞoɜ 

ɬɵɫɹɱeɥɢɫɬɧɢɤɚ ɤɚɤ A.setacea Waldst. & Kit, A.inundata Kondr ɢ A.millefolium, ɧɢ 

ɩo ɢɯ oɩɢɫɚɧɢɹɦ ɜ ɥɢɬeɪɚɬɭɪe (Ⱥɮɚɧɚɫɶeɜ, 1961, Ʉɥoɤoɜ Ɇ.ȼ 1985, Ʉoɧɞɪɚɬɸɤ 

1961), ɧɢ ɩo ɫoɛɫɬɜeɧɧɵɦ ɧɚɛɥɸɞeɧɢɹɦ ɢ ɫɛoɪɚɦ, ɢ ɩoɷɬoɦɭ ɪɚɫɫɦɚɬɪɢɜɚeɬ ɢɯ 

ɜ ɫoɫɬɚɜe eɞɢɧoɝo ɬɚɤɫoɧɚ (A. millefolium), ɩoɥɢɦoɪɮɧoɝo ɩo ɦɧoɠeɫɬɜɭ 

ɩɪɢɡɧɚɤoɜ. 

ɇ.ȼ. ɋɬeɩɚɧoɜ (2016) ɜɵɞɟɥɹɟɬ 10 ɜɢɞoɜ ɬɵɫɹɱeɥɢɫɬɧɢɤɚ ɯɚɪɚɤɬeɪɧɵɯ ɞɥɹ 

ɬeɪɪɢɬoɪɢɢ ɉɪɢeɧɢɫeɣɫɤɢɯ ɋɚɹɧ, ɛoɥɶɲɚɹ ɱɚɫɬɶ ɢɡ ɧɢɯ ɹɜɥɹeɬɫɹ ɞoɜoɥɶɧo 

ɪeɞɤɢɦɢ. Oɧ ɩɪɢɜoɞɢɬ ɬɚɤɢe ɜɢɞɵ ɤɚɤ A.millefolium L. (ɬ.oɛɵɤɧoɜeɧɧɵɣ), 

A.asiatica Serg. (ɬ.ɚɡɢɚɬɫɤɢɣ), A. nobilis L. (ɬ.ɛɥɚɝoɪoɞɧɵɣ), A.inundatum Kondr. 

(ɬ.ɩoɣɦeɧɧɵɣ), A.schmakovii Kupr. (ɬ.ɒɦɚɤoɜɚ), A.sergievskiana Shaulo & 

Shmakov (ɬ.ɋeɪɝɢeɜɫɤoɣ), A.setacea Waldst. & Kit. (ɬ.ɳeɬɢɧɢɫɬɵɣ), 

A.kuprijanovii Stepanov (ɬ.Ʉɭɩɪɢɹɧoɜɚ), A.schauloi Stepanov (ɬ.ɒɚɭɥo) ɢ 

A.jenisseensis Stepanov (ɬ.eɧɢɫeɣɫɤɢɣ). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɨɥɶɲɢɧɫɬɜɨ ɚɜɬɨɪɨɜ ɜɵɞeɥɹɸɬ ɞɜɚ ɜɢɞɚ 

ɬɵɫɹɱeɥɢɫɬɧɢɤɚ, ɫɜoɣɫɬɜeɧɧɵɯ ɞɥɹ ɋɢɛɢɪɢ – ɬ. ɚɡɢɚɬɫɤɢɣ ɢ ɬ. oɛɵɤɧoɜeɧɧɵɣ, 

ɞoɛɚɜɥɹɹ ɢɥɢ ɢɫɤɥɸɱɚɹ ɞɪɭɝɢe, ɬɚɤɢe ɤɚɤ ɬ. ɛɥɚɝoɪoɞɧɵɣ ɢ ɬ. ɩoɣɦeɧɧɵɣ. 

(Ʉɨɩɵɧɟɜɚ, 1980; Ⱥɧɬɢɩoɜɚ, 2012; ɒɚɭɥɨ, 1997; Ȼɭɞɚɧɰɟɜ, 2012; Ʉɨɦɚɪɨɜ, 1961) 

Oɞɧɚɤo ɫɪeɞɢ ɧɚɢɛoɥee ɧoɜɵɯ ɪɚɛoɬ ɜɫɬɪeɱɚɸɬɫɹ ɬɚɤɢe, ɝɞe ɚɜɬoɪ ɧɚ oɫɧoɜe 

ɯɢɦɢɱeɫɤoɝo ɢ ɦoɪɮoɥoɝɢɱeɫɤoɝo ɚɧɚɥɢɡɚ ɧe ɜɢɞɢɬ ɞoɤɚɡɚɬeɥɶɫɬɜ, ɤoɬoɪɵe 

ɫɥɭɠɚɬ oɫɧoɜoɣ ɞɥɹ ɪɚɡɧeɫeɧɢɹ ɷɬɢɯ ɞɜɭɯ ɬɚɤɫoɧoɜ ɢ ɫɜoɞɢɬ ɢɯ ɜ oɞɢɧ ɜɢɞ – 

ɬɵɫɹɱeɥɢɫɬɧɢɤ oɛɵɤɧoɜeɧɧɵɣ (Ȼoɪɫɤɢɣ, 2014). Ɍɚɤ ɠe, ɦɵ ɦoɠeɦ ɧɚɛɥɸɞɚɬɶ 

ɞɪɭɝoɣ ɜɡɝɥɹɞ ɧɚ ɬɚɤɫoɧoɦɢɱeɫɤoe ɪɚɡɧɨɨɛɪɚɡɢɟ ɜɢɞoɜ ɪoɞɚ ɬɵɫɹɱeɥɢɫɬɧɢɤ. Ɍɚɤ 

ɇ.ȼ. ɋɬeɩɚɧoɜ (2016) ɜɵɞeɥɹeɬ 10 ɜɢɞoɜ ɬɵɫɹɱeɥɢɫɬɧɢɤɚ ɜ ɩɪeɞeɥɚɯ 

ɉɪɢeɧɢɫeɣɫɤɢɯ ɋɚɹɧ. Ⱥ.ɇ. Ʉɭɩɪɢɹɧɨɜ (1998) ɜɵɞɟɥɹɟɬ ɬɪɢ ɩɨɞɜɢɞɚ A. asiatica, 

ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɘɠɧɨɣ ɋɢɛɢɪɢ. Ɍɚɤɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɜɡɝɥɹɞɨɜ ɧɚ ɨɛɴɟɦ ɪɨɞɚ 

ɨɛɭɫɥɨɜɥɟɧɨ ɪɹɞɨɦ ɰɢɬɨɝɟɧɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɤɨɬɨɪɵɟ ɭɤɚɡɵɜɚɸɬ ɧɚ 
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ɭɫɢɥɟɧɧɭɸ ɞɢɮɮɟɪɟɧɰɢɚɰɢɸ ɜɢɞɨɜ ɜɫɥɟɞɫɬɜɢɟ ɝɢɛɪɢɞɢɡɚɰɢɢ, ɪɟɤɨɦɛɢɧɚɰɢɢ ɢ 

ɧɨɜɵɯ ɦɭɬɚɰɢɣ (Guo, 2005). 

 

1.2 ɗɤoɥoɝo-ɛɢoɥoɝɢɱeɫɤɢe oɫoɛeɧɧoɫɬɢ ɩɪeɞɫɬɚɜɢɬeɥeɣ ɪoɞɚ Achillea 

 

Achillea millefolium – ɛoɪeɚɥɶɧɵɣ eɜɪoɚɡɢɚɬɫɤɢɣ ɜɢɞ (Oɪɥoɜɚ, 1993), 

ɬɪɚɜɹɧɢɫɬɵɣ ɦɧoɝoɥeɬɧɢɤ, 5 – 120 ɫɦ ɜɵɫoɬoɣ, ɪɚɫɩɪoɫɬɪɚɧɺɧɧɵɣ ɩoɜɫeɦeɫɬɧo 

ɜ eɜɪoɩeɣɫɤoɣ ɱɚɫɬɢ Ɋoɫɫɢɢ, ɜ Ɂɚɩɚɞɧoɣ ɢ ȼoɫɬoɱɧoɣ ɋɢɛɢɪɢ, ɪeɠe ɜ ɋɪeɞɧeɣ 

Ⱥɡɢɢ. Ʉɫeɪoɦeɡoɮɢɬ, ɜ ɪɚɜɧoɣ ɫɬeɩeɧɢ ɯɚɪɚɤɬeɪeɧ ɤɚɤ ɞɥɹ eɫɬeɫɬɜeɧɧoɣ 

ɫɬeɩɧoɣ ɮɥoɪɵ, ɬɚɤ ɢ ɪɭɞeɪɚɥɶɧoɣ  (ɇeɦeɪeɲɢɧɚ, 2014). ɐɜeɬeɬ ɫo ɜɬoɪoɣ 

ɩoɥoɜɢɧɵ ɦɚɹ ɞo ɤoɧɰɚ ɥeɬɚ. Oɛɥɚɞɚeɬ ɩɪɢɹɬɧɵɦ ɛɚɥɶɡɚɦɢɱeɫɤɢɦ ɡɚɩɚɯoɦ ɢ 

ɝoɪɶɤɢɦ ɜɤɭɫoɦ.  

ȼɫe ɪɚɫɬeɧɢe oɩɭɲeɧo ɦɹɝɤɢɦɢ ɞɥɢɧɧɵɦɢ ɛeɥɵɦɢ ɜoɥoɫɤɚɦɢ. Ʌɢɫɬɶɹ ɜ 

oɱeɪɬɚɧɢɢ ɥɚɧɰeɬɧɵe ɢɥɢ ɩɪoɞoɥɝoɜɚɬo-ɥɚɧɰeɬɧɵe, ɩɥoɫɤɢe, ɬɪɢɠɞɵ 

ɩeɪɢɫɬoɪɚɫɫeɱeɧɧɵe, ɫ ɦɧoɝoɱɢɫɥeɧɧɵɦɢ ɫeɝɦeɧɬɚɦɢ ɜ ɜeɪɯɧeɣ ɱɚɫɬɢ 

ɰeɧɬɪɚɥɶɧoɝo ɫɬeɪɠɧɹ. ɉɪɢɤoɪɧeɜɵe ɢ ɧɢɠɧɢe ɫɬeɛɥeɜɵe ɥɢɫɬɶɹ ɱeɪeɲɤoɜɵe; 

ɫɬeɪɠeɧɶ ɥɢɫɬɚ 0,6-2 ɦɦ ɲɢɪɢɧoɣ, ɫeɝɦeɧɬɵ ɩeɪɜoɝo ɩoɪɹɞɤɚ 5-25 ɦɦ ɞɥɢɧoɣ, 

ɪɚɡɦeɳeɧɵ ɧɚ ɫɬeɪɠɧe ɩooɱeɪeɞɧo ɢɥɢ ɫɭɩɪoɬɢɜɧo ɧɚ ɪɚɫɫɬoɹɧɢɢ 2-10 ɦɦ ɞɪɭɝ 

oɬ ɞɪɭɝɚ. ɋeɝɦeɧɬɵ ɜɬoɪoɝo ɩoɪɹɞɤɚ oɱeɪeɞɧɵe ɢɥɢ ɫɭɩɪoɬɢɜɧɵe, ɞɥɢɧɧɵe, 

ɤoɧeɱɧɵe ɞoɥɶɤɢ ɥɢɫɬɶeɜ ɥɢɧeɣɧo-ɥɚɧɰeɬɧɵe ɢɥɢ ɥɚɧɰeɬɧɵe, 0,2-0,5 ɦɦ 

ɲɢɪɢɧoɣ, oɤɚɧɱɢɜɚɸɳɢeɫɹ ɤoɪoɬɤɢɦ 0,1-0,2 ɦɦ ɞɥɢɧoɣ, ɯɪɹɳeɜɢɞɧɵɦ 

oɫɬɪɢeɦ; ɜeɪɯɧɢe ɫɬeɛɥeɜɵe ɥɢɫɬɶɹ 1,6-16 ɫɦ ɞɥɢɧoɣ ɢ 0,5-2,6 ɫɦ ɲɢɪɢɧoɣ, ɫo 

ɫɬeɪɠɧeɦ 1-2 ɦɦ ɲɢɪɢɧoɣ, ɫ ɤoɪoɬɤɢɦ, 0,2-0,3 ɦɦ ɞɥɢɧoɣ, oɫɬɪɢeɦ. Ʉoɪɡɢɧɤɢ ɜ 

ɪɵɯɥɵɯ ɧeɪɚɜɧoɜɵɫoɤɢɯ ɫɥoɠɧɵɯ ɳɢɬɤɚɯ; oɛeɪɬɤɢ ɩɪoɞoɥɝoɜɚɬɵe, ɞo ɩoɱɬɢ 

ɹɣɰeɜɢɞɧɵɯ, 3,4-5,5 ɦɦ ɞɥɢɧoɣ, 2-4 ɦɦ ɲɢɪ. ɐɜeɬoɥoɠe oɬ ɜɵɩɭɤɥoɝo ɞo 

ɤoɧɢɱeɫɤoɝo; ɥɢɫɬoɱɤɢ oɛeɪɬɤɢ ɩɪoɞoɥɝoɜɚɬo-ɷɥɥɢɩɬɢɱeɫɤɢe, 1,5-4 ɦɦ ɞɥɢɧoɣ 

0,9-1,3 ɦɦ ɲɢɪɢɧoɣ, ɡeɥeɧɵe, ɤɢɥeɜɚɬɵe, ɫ ɬeɦɧo-ɛɭɪoɣ ɩɥeɧɱɚɬoɣ ɤɚɣɦoɣ ɩo 

ɤɪɚɹɦ. əɡɵɱɤɢ ɤɪɚeɜɵɯ ɰɜeɬɤoɜ oɤɪɭɝɥo-oɜɚɥɶɧɵe, ɩoɱɬɢ oɤɪɭɝɥɵe, ɧɚ 

ɜeɪɯɭɲɤe ɫ 3, ɪeɠe ɫ 1-2 ɡɭɛɰɚɦɢ, oɛɵɱɧo ɛeɥɵe, ɪeɠe ɪoɡoɜɵe ɢɥɢ 

ɩɭɪɩɭɪoɜɵe. ɋeɦɹɧɤɢ 1,8-2 ɦɦ ɞɥɢɧoɣ (ɒɚɭɥo, 1997). 
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ɉoɩɭɥɹɰɢɢ ɬɵɫɹɱeɥɢɫɬɧɢɤɚ oɛɵɤɧoɜeɧɧoɝo ɜ ɝ.Ʉɪɚɫɧoɹɪɫɤe ɢ eɝo oɤɪɭɝe, 

ɩɪoɢɡɪɚɫɬɚɸɳɢe ɧɚ ɥɭɝɚɯ ɫ ɪɚɡɥɢɱɧɵɦ ɭɪoɜɧeɦ ɭɜɥɚɠɧeɧɢɹ, ɚ ɬɚɤɠe ɜ 

ɚɧɬɪoɩoɝeɧɧo-ɧɚɪɭɲeɧɧɵɯ ɫooɛɳeɫɬɜɚɯ, ɧe ɢɦeɸɬ ɱeɬɤɢɯ ɦoɪɮoɥoɝɢɱeɫɤɢɯ 

oɬɥɢɱɢɣ ɞɪɭɝ oɬ ɞɪɭɝɚ. Ȼoɥee ɬoɝo, oɫoɛɢ, ɩɪoɢɡɪɚɫɬɚɸɳɢe ɜ ɧɚɪɭɲeɧɧɵɯ 

ɦeɫɬooɛɢɬɚɧɢɹɯ, ɯɚɪɚɤɬeɪɢɡɭɸɬɫɹ oɬɧoɫɢɬeɥɶɧo ɤɪɭɩɧɵɦɢ ɪɚɡɦeɪɚɦɢ 

ɜeɝeɬɚɬɢɜɧɵɯ oɪɝɚɧoɜ. ɋɧɢɠeɧɢe ɩɪoeɤɬɢɜɧoɝo ɩoɤɪɵɬɢɹ, ɭɪoɠɚɣɧoɫɬɢ, 

ɪɚɡɦeɪoɜ ɪɚɫɬeɧɢɣ ɡɚɮɢɤɫɢɪoɜɚɧo ɞɥɹ ɥeɫɧɵɯ ɮɢɬoɰeɧoɡoɜ. (ɋɥɚɬɢɧɫɤɚɹ, 2016). 

 

 
Ɋɢɫɭɧɨɤ 1 - Ɍɵɫɹɱeɥɢɫɬɧɢɤ oɛɵɤɧoɜeɧɧɵɣ. A — ɰɜeɬɭɳee ɪɚɫɬeɧɢe; 1 — ɫeɝɦeɧɬ 

ɥɢɫɬɚ; 2 — ɧeɪɚɫɤɪɵɬɚɹ ɤoɪɡɢɧɤɚ; 3 — ɪɚɫɤɪɵɬɚɹ ɤoɪɡɢɧɤɚ; 4 — ɬo ɠe ɜ ɩɪoɞoɥɶɧoɦ ɪɚɡɪeɡe; 

5 — ɥoɠɧoɹɡɵɱɤoɜɵɣ ɰɜeɬoɤ; 6 — ɧeɪɚɫɤɪɵɬɵɣ ɬɪɭɛɱɚɬɵɣ ɰɜeɬoɤ ɫ ɩɪɢɰɜeɬɧɢɤoɦ; 7 — 

ɪɚɫɤɪɵɬɵɣ ɬɪɭɛɱɚɬɵɣ ɰɜeɬoɤ; 8 — ɬo ɠe ɜ ɩɪoɞoɥɶɧoɦ ɪɚɡɪeɡe; 9 — oɬɞeɥɶɧɚɹ ɬɵɱɢɧɤɚ; 10 

— ɩɵɥɶɰeɜoe ɡeɪɧo; 11 — ɜeɪɯɧɹɹ ɱɚɫɬɶ ɫɬoɥɛɢɤɚ ɫ ɞɜɭɯɥoɩɚɫɬɧɵɦ ɪɵɥɶɰeɦ; 12 — ɩɥoɞ 

(ɫeɦɹɧɤɚ); 13 — ɬo ɠe ɜ ɩoɩeɪeɱɧoɦ ɪɚɡɪeɡe; 14, 15 — ɬo ɠe ɜ ɩɪoɞoɥɶɧoɦ ɪɚɡɪeɡe, ɜɢɞ ɫ 

ɪɚɡɧɵɯ ɫɬoɪoɧ. (Ɏ.Ʉeɥeɪ, 1887). 

 

Ɍɵɫɹɱeɥɢɫɬɧɢɤ ɚɡɢɚɬɫɤɢɣ – A. asiatica – ɢɦeeɬ ɩɪɹɦɵe, ɩɪoɫɬɵe, 

oɥɢɫɬɜeɧɧɵe ɫɬeɛɥɢ ɜɵɫoɬoɣ ɞo 80 ɫɦ, ɫ ɭɤoɪoɱeɧɧɵɦɢ ɜeɬoɱɤɚɦɢ ɜ ɩɚɡɭɯɚɯ 

ɜeɪɯɧɢɯ ɥɢɫɬɶeɜ, ɭ oɫɧoɜɚɧɢɹ ɱɚɫɬo ɫ ɩeɪɢɫɬoɪɚɡɞeɥeɧɧɵɦɢ ɭɲɤɚɦɢ. ɋɬeɪɠeɧɶ 
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ɥɢɫɬɚ ɰeɥɶɧɵɣ, 1-1,5 ɦɦ ɲɢɪɢɧoɣ ɋeɝɦeɧɬɵ ɜ oɱeɪɬɚɧɢɢ ɲɢɪoɤoɬɪeɭɝoɥɶɧɵe, 

ɹɣɰeɜɢɞɧɵe ɢɥɢ ɩɪoɞoɥɝoɜɚɬɵe, 1,5-8,5 ɦɦ ɞɥɢɧoɣ, 1-6 ɦɦ ɲɢɪɢɧoɣ, 

ɫɥoɠeɧɧɵe ɜɞoɥɶ ɫɬeɪɠɧɹ, ɪɚɫɫɬɚɜɥeɧɧɵe, ɧe ɧɚɥeɝɚɸɳɢe ɞɪɭɝ ɧɚ ɞɪɭɝɚ, ɫ 

oɛeɢɯ ɫɬoɪoɧ ɬoɱeɱɧo-ɹɦɱɚɬɵe, ɧɚɞɪeɡɚɧɧɵe ɢɥɢ ɪɚɡɞeɥeɧɧɵe ɧɚ 

oɛɪɚɬɧoɹɣɰeɜɢɞɧɵe, ɹɣɰeɜɢɞɧɵe, ɞo ɩɪoɞoɥɝoɜɚɬɵɯ, ɞoɥɶɤɢ, 1-3 ɦɦ ɞɥɢɧoɣ, 

0,5-1,6 ɦɦ ɲɢɪɢɧoɣ (ɪeɠe ɫeɝɦeɧɬɵ ɰeɥɶɧɵe), ɩoɫɥeɞɧɢe 2-9 (11) ɧɚ ɜeɪɯɭɲɤe 

ɝoɥɵe ɢ oɬɬɹɧɭɬɵeɜ ɤoɪoɬɤoe, 0,2 ɦɦ ɞɥɢɧoɣ, ɯɪɹɳeɜɚɬoe oɫɬɪɢe. Ʉoɪɡɢɧɤɢ ɧɚ 

ɬoɧɤɢɯ ɢ ɫɪɚɜɧɢɬeɥɶɧo ɞɥɢɧɧɵɯ ɧoɠɤɚɯ 2-6 ɦɦ ɞɥɢɧoɣ, 0,2-0,3 ɦɦ ɜ ɞɢɚɦeɬɪe, 

ɫoɛɪɚɧɵ ɜ ɫɥoɠɧɵe ɩɥoɫɤɢe ɦɧoɝoɰɜeɬɤoɜɵe ɳɢɬɤɢ; ɰɜeɬoɥoɠe oɬ ɜɵɩɭɤɥoɝo 

ɞo ɤoɧɢɱeɫɤoɝo (ɜ ɡɚɜɢɫɢɦoɫɬɢ oɬ ɫɬɚɞɢɢ ɫoɡɪeɜɚɧɢɹ ɫeɦɹɧoɤ). Oɛeɪɬɤɢ 

ɩɪoɞoɥɝoɜɚɬo-ɹɣɰeɜɢɞɧɵe, 2-4 ɦɦ ɞɥɢɧoɣ, 1,5-2 ɦɦ ɲɢɪɢɧoɣ; ɥɢɫɬoɱɤɢ oɛeɪɬɤɢ 

ɹɣɰeɜɢɞɧɵe ɢɥɢ ɩɪoɞoɥɝoɜɚɬɵe, 1,5-2 ɦɦ ɞɥɢɧoɣ, 0,6-1 ɦɦ ɲɢɪɢɧoɣ. ɋ ɭɡɤoɣ 

ɛeɥoɣ ɩɥeɧɱɚɬoɣ ɤɚɣɦoɣ. əɡɵɱɤɢ ɤɪɚeɜɵɯ ɰɜeɬɤoɜ ɩoɩeɪeɱɧo-oɜɚɥɶɧɵe, 

ɦeɥɤɢe, 0,7-1,5 ɦɦ ɞɥɢɧoɣ, 0,9-1,7 ɦɦ ɲɢɪɢɧoɣ, ɫ 3 oɤɪɭɝɥɵɦɢ ɡɭɛɰɚɦɢ, 

ɠeɥɬɵe. ɋeɦɹɧɤɢ ɩɪoɞoɥɝoɜɚɬo-ɤɥɢɧoɜɢɞɧɵe, 0,7-1,3 ɦɦ ɞɥɢɧoɣ, 0,3-0,4 ɦɦ 

ɲɢɪɢɧoɣ, ɩɪoɞoɥɶɧo-ɦoɪɳɢɧɢɫɬɵe, ɫeɪɵe ɫ ɛeɥoɣ oɤɚɧɬoɜɤoɣ (ɒɚɭɥo, 1997). 

A. asiatica ɧeɬɪeɛoɜɚɬeɥeɧ ɤ ɛoɝɚɬɫɬɜɭ ɩoɱɜɵ, ɧo ɢɡɛeɝɚeɬ ɱɪeɡɦeɪɧo 

ɤɢɫɥɵɯ ɢ ɫoɥoɧɰeɜɚɬɵɯ ɩoɱɜ. ɋɬoeɤ ɤ ɜɵɬɚɩɬɵɜɚɧɢɸ. ȼɢɞ ɬɚɤɠe ɧe 

ɬɪeɛoɜɚɬeɥeɧ ɤ ɬeɩɥɭ ɢ ɜɥɚɝe, ɧo ɧe ɜɫɬɪeɱɚeɬɫɹ ɩɪɢ ɫɢɥɶɧoɦ ɩeɪeɭɜɥɚɠɧeɧɢɢ. 

Ɋɚɫɬeɧɢe ɱɭɜɫɬɜɢɬeɥɶɧo ɤ ɡɚɬeɧeɧɢɸ, ɩɪeɞɩoɱɢɬɚeɬ oɬɤɪɵɬɵe ɫoɥɧeɱɧɵe ɦeɫɬɚ. 

ɏɚɪɚɤɬeɪɧoɣ ɱeɪɬoɣ A. asiatica ɹɜɥɹeɬɫɹ ɩɪɢɫɭɬɫɬɜɢe eɝo ɜo ɜɪeɦeɧɧɵɯ 

ɫooɛɳeɫɬɜɚɯ, ɫɮoɪɦɢɪoɜɚɜɲɢɯɫɹ ɧɚ ɧɚɪɭɲeɧɧɵɯ ɡeɦɥɹɯ. Oɛɢɥɢe ɜɢɞɚ 

ɫɧɢɠɚeɬɫɹ ɩo ɦeɪe ɡɚɫeɥeɧɢɹ ɬɚɤɢɯ ɭɱɚɫɬɤoɜ ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ. ɉɪoɹɜɥɹeɬ ɱeɪɬɵ 

R-ɫɬɪɚɬeɝɚ, ɯoɬɹ ɧe ɹɜɥɹeɬɫɹ ɩɢoɧeɪɧɵɦ ɪɚɫɬeɧɢeɦ. Oɧ ɩoɹɜɥɹeɬɫɹ ɧɚ 

ɪeɝeɧeɪɚɰɢoɧɧɵɯ ɧɢɲɚɯ, ɤoɝɞɚ ɮoɪɦɢɪɭɸɬɫɹ ɩɪɢɝoɞɧɵe ɞɥɹ ɧeɝo ɭɫɥoɜɢɹ – 

ɬoɧɤɢɣ ɩoɱɜeɧɧɵɣ ɫɥoɣ, ɧɚɤɚɩɥɢɜɚɸɳɢɣ ɜɥɚɝɭ ɞɥɹ ɪɚɡɜɢɬɢɹ ɪɚɫɬeɧɢɹ ɜ 

ɩɪoɪoɫɬɤoɜoɦ ɢ ɸɜeɧɢɥɶɧoɦ ɩeɪɢoɞɚɯ (ɋɤɪɢɩɱɢɧɫɤɚɹ, 2004). 

Ɍɢɩ ɦeɫɬooɛɢɬɚɧɢɹ ɧe ɢɦeeɬ ɫɭɳeɫɬɜeɧɧoɝo ɜɥɢɹɧɢɹ ɧɚ ɭɪoɠɚɣɧoɫɬɶ A. 

аsiatica. Eɝo oɛɢɥɢe ɢ ɩɪoɞɭɤɬɢɜɧoɫɬɶ ɩɪeɠɞe ɜɫeɝo ɡɚɜɢɫɹɬ oɬ ɩɥoɞoɪoɞɢɹ 



 

11 
 

ɩoɱɜ, ɬeɦɩeɪɚɬɭɪɧoɝo ɪeɠɢɦɚ ɢ ɜɥɚɝooɛeɫɩeɱeɧɧoɫɬɢ ɜ ɜeɝeɬɚɰɢoɧɧɵɣ ɩeɪɢoɞ. 

(ɑɭɞɧoɜɫɤɚɹ, 2013). 

ɋoɝɥɚɫɧo «Ɏɥoɪe ɋɢɛɢɪɢ» (ɩɭɧɤɬɵ 1-6) (1997) ɢ «Ɏɥoɪe ɋɋɋɊ» (ɩɭɧɤɬɵ 

7-9) (1954) ɦeɠɞɭ Ɍ. ɚɡɢɚɬɫɤɢɦ ɢ Ɍ. oɛɵɤɧoɜeɧɧɵɦ ɢɦeɸɬɫɹ ɫɥeɞɭɸɳɢe 

oɬɥɢɱɢɹ: 

1) ȼɵɫoɬɚ ɬ. ɚɡɢɚɬɫɤoɝo ɦoɠeɬ ɞoɫɬɢɝɚɬɶ 80 ɫɦ, ɬ. oɛɵɤɧoɜeɧɧoɝo - ɞo 100 

ɫɦ. 

2) ɍ ɬ. ɚɡɢɚɬɫɤoɝo ɭɤoɪoɱeɧɧɵe oɥɢɫɬɜeɧɧɵe ɩoɛeɝɢ ɜɫɬɪeɱɚɸɬɫɹ ɜ 

ɩɚɡɭɯɚɯ ɜeɪɯɧɢɯ ɥɢɫɬɶeɜ, ɭ ɬ. oɛɵɤɧoɜeɧɧoɝo oɧɢ ɦoɝɭ ɛɵɬɶ ɬɚɤ ɠe ɢ ɜ ɩɚɡɭɯɚɯ 

ɫɪeɞɧɢɯ ɥɢɫɬɶeɜ. 

3) ɓɢɬɤɢ ɤoɪɡɢɧoɤ ɭ ɬ. ɚɡɢɚɬɫɤoɝo ɫɥoɠɧɵe ɢ ɩɥoɫɤɢe, ɭ Ɍ. 

oɛɵɤɧoɜeɧɧoɝo – oɧɢ ɪɵɯɥɵe. 

4) əɡɵɱɤɢ ɤɪɚeɜɵɯ ɰɜeɬɤoɜ ɭ ɬ. ɚɡɢɚɬɫɤoɝo ɩoɩeɪeɱɧo-oɜɚɥɶɧɵe, ɦeɥɤɢe, 

0,7-1,5 ɦɦ ɞɥɢɧoɣ, 0,9-1,7 ɦɦ ɲɢɪɢɧoɣ, ɫ 3 oɤɪɭɝɥɵɦɢ ɡɭɛɰɚɦɢ, ɛɟɥɵɟ ɢɥɢ 

ɪɨɡɨɜɵɟ. ɍ ɬ. oɛɵɤɧoɜeɧɧoɝo ɹɡɵɱɤɢ ɤɪɚeɜɵɯ ɰɜeɬɤoɜ oɤɪɭɝɥo-oɜɚɥɶɧɵe, ɩoɱɬɢ 

oɤɪɭɝɥɵe, ɧɚ ɜeɪɯɭɲɤe ɫ 3, ɪeɠe ɫ 1-2 ɡɭɛɰɚɦɢ, oɛɵɱɧo ɛeɥɵe, ɪeɠe ɪoɡoɜɵe 

ɢɥɢ ɩɭɪɩɭɪoɜɵe. 

5) ɋeɦɹɧɤɢ ɭ ɬ. oɛɵɤɧoɜeɧɧoɝo ɡɧɚɱɢɬeɥɶɧo ɛoɥɶɲe – 1,8-2 ɦɦ ɞɥɢɧoɣ, ɭ 

ɬ. ɚɡɢɚɬɫɤoɝo– 0,7-1,3 ɦɦ. ɞɥɢɧoɣ, ɧo ɫ oɬɥɢɱɢeɦ – oɧɢ ɩɪoɞoɥɶɧo-

ɦoɪɳɢɧɢɫɬɵe ɫ ɛeɥoɣ oɤɚɧɬoɜɤoɣ. 

6) ȿɫɬɶ ɪɚɡɥɢɱɢɹ ɜ ɦɟɫɬɨɛɢɬɚɧɢɢ ɜɢɞɨɜ. Ɍ. ɚɡɢɚɬɫɤoɦɭ ɫɜoɣɫɬɜeɧeɧ ɪoɫɬ ɜ 

ɥɭɝɚɯ, ɫɬɟɩɹɯ, ɥɟɫɧɵɯ ɩɨɥɹɧɚɯ ɢ ɧɚ ɨɩɭɲɤɚɯ, ɩɟɫɤɚɯ ɢ ɝɚɥɟɱɧɢɤɚɯ, ɭ ɞɨɪɨɝ. Ɍ. 

oɛɵɤɧoɜeɧɧoɦɭ – ɜ ɥeɫɚɯ, ɧɚ ɥɭɝɚɯ, ɩoɥɹɯ, ɜɞoɥɶ ɞoɪoɝ ɢ ɜ oɝoɪoɞɚɯ. 

7) ɋɬeɛeɥɶ ɬ. oɛɵɤɧoɜeɧɧoɝo ɛoɥee ɦeɧee oɩɭɲeɧ ɦɹɝɤɢɦɢ ɞɥɢɧɧɵɦɢ 

ɛeɥɵɦɢ ɜoɥoɫɤɚɦɢ, ɬ. ɚɡɢɚɬɫɤɢɣ ɢɦeeɬ ɫeɪɵɣ oɬ ɫɩɭɬɚɧɧɵɯ ɛeɥɵɯ ɜoɥoɫɤoɜ 

ɫɬeɛeɥɶ. 

8) Ʌɢɫɬɶɹ ɭ ɬ. oɛɵɤɧoɜeɧɧoɝo ɞɜɚɠɞɵ-ɬɪɢɠɞɵ ɩeɪɢɫɬoɪɚɫɫeɱeɧɧɵe, ɭ ɬ. 

ɚɡɢɚɬɫɤoɝo– ɞɜɚɠɞɵ ɩeɪɢɫɬoɪɚɫɫeɱeɧɧɵe. 

9) Oɛeɪɬɤɢ ɬ. oɛɵɤɧoɜeɧɧoɝo ɷɥɥɢɩɬɢɱɟɫɤɢ-ɹɣɰɟɜɢɞɧɚɹ, 4-6 ɦɦ ɞɥ, 

oɛeɪɬɤɢ ɬ. ɚɡɢɚɬɫɤoɝo – ɛoɤɚɥɶɱɚɬɵe. 
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Achillea shaulo ɨɛɨɡɧɚɱɟɧ ɇ. ȼ. ɋɬɟɩɚɧɨɜɵɦ (2016), ɤɚɤ ɨɬɞɟɥɶɧɚɹ 

ɬɚɤɫɨɧɨɦɢɱɟɫɤɚɹ ɟɞɢɧɢɰɚ. Ɋɚɫɬɟɧɢɟ ɞɨ 40-50 ɫɦ ɜɵɫɨɬɨɣ, ɨɬ ɫɜɟɬɥɨ-ɡɟɥɟɧɨɝɨ ɞɨ 

ɫɟɪɨ-ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ ɫ ɞɥɢɧɧɵɦɢ ɨɩɭɲɟɧɧɵɦɢ ɜɨɥɨɫɤɚɦɢ. ɉɪɢɤɨɪɧɟɜɵɟ ɥɢɫɬɶɹ 

ɞɨ 30 ɫɦ ɞɥɢɧɨɣ, ɫɬɟɛɥɟɜɵɟ ɞɨ 3,5 – 4 ɫɦ ɞɢɥɧɨɣ, 5 – 0,7 ɫɦ ɲɢɪɢɧɨɣ, 2 – 

ɩɟɪɢɫɬɨɪɚɫɫɟɱɟɧɧɵɟ. Ɉɬ A. millefolium ɟɝɨ ɨɬɥɢɱɚɟɬ ɜɟɫɶɦɚ ɫɜɨɟɨɛɪɚɡɧɵɟ 

ɦɟɥɤɢɟ ɩɥɨɬɧɵɟ ɥɢɫɬɶɹ, ɤɨɦɩɚɤɬɧɵɟ ɢ ɞɨɜɨɥɶɧɨ ɜɵɫɨɤɢɟ ɫɨɰɜɟɬɢɹ (ɞɢɚɦɟɬɪɨɦ 

3 – 5 ɫɦ). ɉɨɦɢɦɨ ɷɬɨɝɨ, ɨɬɦɟɱɚɟɬɫɹ ɯɚɪɚɤɬɟɪ ɥɢɫɬɶɟɜ ɢ ɞɨɥɟɤ ɩɨɫɥɟɞɧɟɝɨ 

ɩɨɪɹɞɤɚ - ɛɥɟɫɬɹɳɢɟ, ɛɨɥɟɟ ɢɥɢ ɦɟɧɟɟ ɹɣɰɟɜɢɞɧɨɣ ɮɨɪɦɵ, ɜɧɟɡɚɩɧɨ 

ɩɟɪɟɯɨɞɹɳɢɟ ɜ ɨɫɬɪɢɟ ɢ ɛɨɥɟɟ ɲɢɪɨɤɢɟ. Ɏɨɪɦɚ ɞɨɥɟɤ – ɥɢɧɟɣɧɨ-ɥɚɧɰɟɬɧɚɹ ɞɨ 

ɥɚɧɰɟɬɧɨɣ, ɢɯ ɞɥɢɧɚ ɡɚɦɟɬɧɨ ɛɨɥɶɲɟ; ɞɪɭɝɢɟ ɨɬɥɢɱɢɹ – ɜɫɟ ɬɚ ɠɟ ɤɚɣɦɚ ɧɚ 

ɥɢɫɬɨɱɤɚɯ ɨɛɟɪɬɤɢ, ɫɢɥɶɧɨ ɜɵɪɚɠɟɧɧɵɣ ɤɫɟɪɨɦɨɪɮɢɡɦ. ȼɢɞ ɧɚɡɜɚɧ ɜ ɱɟɫɬɶ 

ɦɨɧɨɝɪɚɮɚ ɫɢɛɢɪɫɤɢɯ ɬɵɫɹɱɟɥɢɫɬɧɢɤɨɜ Ⱦɦɢɬɪɢɹ ɇɢɤɨɥɚɟɜɢɱɚ ɒɚɭɥɨ.  

Achillea kupriyanovii ɛɵɥ ɬɚɤ ɠɟ ɜɵɞɟɥɟɧ ɇ. ȼ. ɋɬɟɩɚɧɨɜɵɦ, ɤɚɤ 

ɨɬɞɟɥɶɧɵɣ ɜɢɞ (2016). Ɋɚɫɬɟɧɢɟ ɞɨ 40-85 ɫɦ ɜɵɫɨɬɨɣ, ɨɬ ɫɜɟɬɥɨ-ɡɟɥɟɧɨɝɨ ɞɨ 

ɫɟɪɨ-ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ, ɫ ɞɥɢɧɧɵɦɢ ɨɩɭɲɟɧɧɵɦɢ ɜɨɥɨɫɤɚɦɢ. ɉɪɢɤɨɪɧɟɜɵɟ ɥɢɫɬɶɹ 

ɞɨ 35 ɫɦ ɞɥɢɧɨɣ, ɫɬɟɛɥɟɜɵɟ ɞɨ 10 ɫɦ ɞɥɢɧɨɣ, 2 – 3 ɩɟɪɢɫɬɨ-ɪɚɫɫɟɱɟɧɧɵɟ. 

Ʌɨɩɚɫɬɢ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ ɲɢɪɨɤɨ ɪɚɫɫɬɚɜɥɟɧɵ, ɩɨɫɥɟɞɧɢɟ ɥɨɩɚɫɬɢ ɲɢɪɢɧɨɣ 0,1 

– 0,4 ɦɦ, ɭɡɤɨɥɢɧɟɣɧɵɟ, ɩɥɚɜɧɨ ɩɟɪɟɯɨɞɹɳɢɟ ɜ ɛɨɪɨɞɤɢ. ɋɨɰɜɟɬɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɤɨɦɩɚɤɬɧɨɟ ɢɥɢ ɫɥɨɠɧɨɟ ɫɨɰɜɟɬɢɟ ɞɢɚɦɟɬɪɨɦ 3–5 ɫɦ.  Ɉɛɥɚɞɚɟɬ ɞɨɜɨɥɶɧɨ 

ɭɡɤɢɦɢ ɢ ɞɥɢɧɧɵɦɢ ɞɨɥɶɤɚɦɢ ɥɢɫɬɶɟɜ (ɦɟɧɟɟ 0,5 ɦɦ ɲɢɪ., ɥɢɧɟɣɧɨ-ɥɚɧɰɟɬɧɵɟ 

ɢɥɢ ɥɢɧɟɣɧɵɟ) ȼɢɞ ɧɚɡɜɚɧ ɜ ɱɟɫɬɶ ɫɢɛɢɪɫɤɨɝɨ ɛɨɬɚɧɢɤɚ – Ⱥɧɞɪɟɹ ɇɢɤɨɥɚɟɜɢɱɚ 

Ʉɭɩɪɢɹɧɨɜɚ. 

Achillea inundata – ɪɚɫɬɟɧɢɟ ɞɨ 35-120 ɫɦ ɜɵɫɨɬɨɣ. ɋɬɟɛɥɢ, ɜɨɫɯɨɞɹɳɢɟ ɭ 

ɨɫɧɨɜɚɧɢɹ, ɬɨɧɤɨɛɨɪɨɡɞɱɚɬɵɟ, ɩɪɨɫɬɵɟ ɢɥɢ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɜɟɬɜɹɳɢɟɫɹ, ɫɥɚɛɨ 

ɨɩɭɲɟɧɧɵɟ ɦɹɝɤɢɦɢ ɜɨɥɨɫɤɚɦɢ. ɉɪɢɤɨɪɧɟɜɵɟ ɢ ɧɢɠɧɢɟ ɫɬɟɛɥɟɜɵɟ ɥɢɫɬɶɹ 

ɱɟɪɟɲɤɨɜɵɟ, 5-45 ɫɦ ɞɥ., 1-8 ɫɦ ɲɢɪ., ɭɞɥɢɧɟɧɧɨ-ɩɪɨɞɨɥɝɨɜɚɬɵɟ, ɬɪɢɠɞɵ 

ɩɟɪɢɫɬɨɪɚɫɫɟɱɟɧɧɵɟ, ɫɟɝɦɟɧɬɵ ɹɣɰɟɜɢɞɧɵɟ ɢɥɢ ɩɪɨɞɨɥɝɨɜɚɬɵɟ, 0.5-4.5 ɫɦ ɞɥ. ɫ 

ɬɪɟɭɝɨɥɶɧɵɦɢ ɢɥɢ ɥɚɧɰɟɬɧɵɦɢ ɤɨɧɟɱɧɵɦɢ ɞɨɥɶɤɚɦɢ. ɇɟɪɚɫɫɟɱɟɧɧɚɹ ɱɚɫɬɶ 

ɥɢɫɬɚ 1-1.2 ɦɦ ɲɢɪ. ɋɪɟɞɧɢɟ ɢ ɜɟɪɯɧɢɟ ɥɢɫɬɶɹ ɫɢɞɹɱɢɟ, ɫ ɭɲɤɚɦɢ, ɭɞɥɢɧɟɧɧɨ-

ɩɪɨɞɨɥɝɨɜɚɬɵɟ, ɪɟɠɟ ɩɨɱɬɢ ɷɥɥɢɩɬɢɱɟɫɤɢɟ, ɞɜɚɠɞɵ ɩɟɪɢɫɬɨɪɚɫɫɟɱɟɧɧɵɟ ɧɚ 
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ɲɢɪɨɤɢɟ ɨɛɪɚɬɧɨɹɣɰɟɜɢɞɧɵɟ ɢɥɢ ɩɪɨɞɨɥɝɨɜɚɬɨ-ɨɛɪɚɬɧɨɹɣɰɟɜɢɞɧɵɟ ɫɟɝɦɟɧɬɵ; 

ɧɟɪɚɫɫɟɱɟɧɧɚɹ ɱɚɫɬɶ ɥɢɫɬɚ 1.5-4 ɦɦ ɲɢɪ. Ʉɨɪɡɢɧɤɢ ɜ ɲɢɪɨɤɢɯ (8-25 ɫɦ), 

ɪɚɫɤɢɞɢɫɬɵɯ ɫɥɨɠɧɵɯ ɳɢɬɤɚɯ. Ɉɛɟɪɬɤɚ ɷɥɥɢɩɬɢɱɟɫɤɢ-ɹɣɰɟɜɢɞɧɚɹ, 4-6 ɦɦ ɞɥ. 

əɡɵɱɤɢ ɤɪɚɟɜɵɯ ɰɜɟɬɤɨɜ ɛɟɥɵɟ, ɪɟɠɟ ɪɨɡɨɜɵɟ, ɨɤɪɭɝɥɨ-ɷɥɥɢɩɬɢɱɟɫɤɢɟ ɢɥɢ 

ɨɤɪɭɝɥɵɟ. ɋɟɦɹɧɤɢ ɩɪɨɞɨɥɝɨɜɚɬɨ-ɲɢɪɨɤɨɤɥɢɧɨɜɢɞɧɵɟ (ɒɚɭɥɨ, 1997). 

Achillea schmakovii – ɦɧɨɝɨɥɟɬɧɟɟ ɬɪɚɜɹɧɢɫɬɨɟ ɪɚɫɬɟɧɢɟ ɫ ɩɨɥɡɭɱɢɦ 

ɤɨɪɧɟɜɢɳɟɦ. ɋɬɟɛɥɢ 34-45 ɫɦ ɜɵɫɨɬɨɣ, ɩɪɹɦɨɫɬɨɹɱɢɟ, ɧɟɦɧɨɝɨɱɢɫɥɟɧɧɵɟ, 

ɡɟɥɟɧɵɟ, ɬɨɧɤɨɨɩɭɲɟɧɧɵɟ. ɉɪɢɤɨɪɧɟɜɵɟ ɢ ɧɢɠɧɢɟ ɫɬɟɛɥɟɜɵɟ ɥɢɫɬɶɹ 

ɱɟɪɟɲɱɚɬɵɟ, ɥɚɧɰɟɬɧɵɟ ɢɥɢ ɥɢɧɟɣɧɨ-ɥɚɧɰɟɬɧɵɟ, 6-16 ɫɦ ɞɥɢɧɧɨɣ, 2-3-

ɩɟɪɢɫɬɨɪɚɫɟɱɟɧɧɵɟ; ɤɨɧɟɱɧɵɟ ɞɨɥɶɤɢ ɥɚɧɰɟɬɧɵɟ ɢɥɢ ɭɞɥɢɧɟɧɧɨ-ɹɣɰɟɜɢɞɧɵɟ, 

ɧɚ ɜɟɪɯɭɲɤɟ ɫ ɨɫɬɪɨɤɨɧɟɱɢɟɦ. ɋɪɟɞɧɢɟ ɢ ɜɟɪɯɧɢɟ ɥɢɫɬɶɹ ɫɢɞɹɱɢɟ, 

ɩɪɨɞɨɥɝɨɜɚɬɨ-ɹɣɰɟɜɢɞɧɵɟ, 3-ɠɞɵ ɩɟɪɢɫɬɨɪɚɫɟɱɟɧɧɵɟ, 4 -6 ɫɦ ɞɥɢɧɧɨɣ ɢ ɞɨ 2 

ɫɦ ɲɢɪɢɧɨɣ; ɤɨɧɟɱɧɵɟ ɞɨɥɶɤɢ ɥɚɧɰɟɬɧɵɟ, ɧɚ ɜɟɪɯɭɲɤɟ ɫ ɨɫɬɪɨɤɨɧɟɱɢɟɦ, ɫɥɚɛɨ 

ɜɨɥɨɫɢɫɬɵɟ. ɋɬɟɪɠɟɧɶ 1,0 – 1,2 ɦɦ ɲɢɪɢɧɨɣ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ ɰɟɥɶɧɵɦɢ 

ɭɤɨɪɨɱɟɧɧɵɦɢ ɫɟɝɦɟɧɬɢɤɚɦɢ. Ʉɨɪɡɢɧɤɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ, ɜ ɝɭɫɬɨɦ 

ɳɢɬɤɨɜɢɞɧɨɦ ɫɨɰɜɟɬɢɢ, ɨɛɪɚɬɧɨ-ɹɣɰɟɜɢɞɧɵɟ 4-5 ɦɦ ɞɥɢɧɧɨɣ, 3 – 4 ɦɦ 

ɲɢɪɢɧɨɣ. ɇɚɪɭɠɧɵɟ ɥɢɫɬɨɱɤɢ ɨɛɟɪɬɤɢ ɹɣɰɟɜɢɞɧɵɟ, ɜɧɭɬɪɟɧɧɢɟ ɭɞɥɢɧɟɧɧɨ-

ɹɣɰɟɜɢɞɧɵɟ, ɩɨ ɤɪɚɸ ɫ ɲɢɪɨɤɨɣ ɬɟɦɧɨ-ɱɟɪɧɨɣ ɪɚɫɳɟɩɥɟɧɧɨɣ ɤɚɣɦɨɣ. 

əɡɵɱɤɨɜɵɟ ɰɜɟɬɤɢ ɫ ɩɨɱɬɢ ɨɤɪɭɝɥɵɦ ɹɡɵɱɤɨɦ 3 – 4 ɦɦ ɞɥɢɧɧɨɣ ɧɚ ɜɟɪɯɭɲɤɟ ɫ 

ɜɵɟɦɤɨɣ. ɋɟɦɹɧɤɢ 2,5 – 3,5 ɦɦ ɞɥɢɧɨɣ (ɒɦɚɤɨɜ, 1995). 

ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɜɢɞɨɜ ɩɪɢɜɟɞɟɧ ɜ 

ɬɚɛɥɢɰɟ 1, ɚ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɩɨɹɫɧɨ-ɡɨɧɚɥɶɧɨɣ ɝɪɭɩɩɟ – ɜ ɬɚɛɥɢɰɟ 2. 

 

Ɍɚɛɥɢɰɚ 1 – ɋɪɚɜɧɟɧɢɟ ɜɢɞɨɜ ɪ. Achillea ɩɨ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ ɩɪɢɡɧɚɤɚɦ 

ɇɚɡɜɚɧɢɹ 
ɜɢɞɨɜ 

ȼɵɫɨɬɚ 
ɫɬɟɛɥɹ 

Ⱦɥɢɧɚ ɢ ɫɬɟɩɟɧɶ 
ɪɚɫɫɟɱɟɧɢɹ ɫɬɟɛɥɟɜɵɯ 

ɥɢɫɬɶɟɜ 

ɋɨɰɜɟɬɢɹ Ʌɢɫɬɨɱɤɢ ɨɛɟɪɬɤɢ 

Achillea 
millefolium 
L. 

ɞɨ 100 
ɫɦ 

1,6-16 ɫɦ ɞɥɢɧɨɣ, 2-3- 
ɩeɪɢɫɬoɪɚɫɫeɱeɧɧɵe 

ɪɵɯɥɵɟ, 
ɧeɪɚɜɧoɜɵɫoɤɢɟ, 
ɫɥoɠɧɵɟ ɳɢɬɤɢ 

ɷɥɥɢɩɬɢɱɟɫɤɢ-
ɹɣɰɟɜɢɞɧɵɟ, 4-6 ɦɦ 
ɞɥɢɧɨɣ 

Achillea 
asiatica 
Serg. 

ɞɨ 80 
ɫɦ 

4-20 ɫɦ ɞɥɢɧɨɣ, 3- 
ɩɟɪɢɫɬɨɪɚɫɫɟɱɟɧɧɵɟ 

ɫɥoɠɧɵe ɩɥoɫɤɢe 
ɦɧoɝoɰɜeɬɤoɜɵe 
ɳɢɬɤɢ 

ɛɨɤɚɥɶɱɚɬɵɟ 
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Achillea 
inundata 
Kondr. 

ɞɨ 120 
ɫɦ 

5-45 ɫɦ ɞɥɢɧɨɣ, 3- 
ɩɟɪɢɫɬɨɪɚɫɫɟɱɟɧɧɵɟ 

ɲɢɪɨɤɢɟ (8-25 ɫɦ), 
ɪɚɫɤɢɞɢɫɬɵɟ ɫɥɨɠɧɵɟ 
ɳɢɬɤɢ 

ɷɥɥɢɩɬɢɱɟɫɤɢ-
ɹɣɰɟɜɢɞɧɵɟ, 4-6 ɦɦ 
ɞɥɢɧɨɣ 

Achillea 
schmakovii 
Kupr. 

ɞɨ 45 
ɫɦ 

6-16 ɫɦ, 2-3-
ɩɟɪɢɫɬɨɪɚɫɟɱɟɧɧɵɟ 

ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ 
ɤɨɪɡɢɧɤɢ (4-5 ɦɦ 
ɞɥɢɧɨɣ), ɜ ɝɭɫɬɨɦ 
ɳɢɬɤɨɜɢɞɧɨɦ 
ɫɨɰɜɟɬɢɢ 

ɹɣɰɟɜɢɞɧɵɟ, 
ɜɧɭɬɪɟɧɧɢɟ 
ɭɞɥɢɧɟɧɧɨ-
ɹɣɰɟɜɢɞɧɵɟ, ɩɨ 
ɤɪɚɸ ɫ ɲɢɪɨɤɨɣ 
ɬɟɦɧɨ-ɱɟɪɧɨɣ 
ɪɚɫɳɟɩɥɟɧɧɨɣ 
ɤɚɣɦɨɣ 

Achillea 
kuprijanovii 
Stepanov 

ɞɨ 85 
ɫɦ 

ɞɨ 10 ɫɦ, 2–3- 
ɩɟɪɢɫɬɨɪɚɫɫɟɱɟɧɧɵɟ 

ɤɨɦɩɚɤɬɧɵɟ, ɤɨɪɡɢɧɤɢ 
ɞɢɚɦɟɬɪɨɦ 3–5 ɫɦ 

ɫ ɬɟɦɧɨ-ɛɭɪɨɣ 
ɤɚɣɦɨɣ 

Achillea 
schauloi 
Stepanov 

ɞɨ 50 
ɫɦ 

ɞɨ 3,5–4 ɫɦ, 2– 
ɩɟɪɢɫɬɨɪɚɫɫɟɱɟɧɧɵɟ 

ɤɨɦɩɚɤɬɧɵɟ ɢ 
ɞɨɜɨɥɶɧɨ ɜɵɫɨɤɢɟ 
ɫɨɰɜɟɬɢɹ (ɞɢɚɦɟɬɪɨɦ 
3 – 5 ɫɦ) 

ɫ ɬɟɦɧɨɣ ɤɚɣɦɨɣ 

 
Ɍɚɛɥɢɰɚ 2 – ɉɨɹɫɧɨ-ɡɨɧɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢɡɭɱɚɟɦɵɯ ɜɢɞɨɜ 

ɇɚɡɜɚɧɢɹ ɜɢɞɨɜ ɉɨɹɫɧɨ-ɡɨɧɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

Achillea millefolium L. ɋɜɟɬɥɨɯɜɨɣɧɨ-ɥɟɫɧɨɣ 

Achillea asiatica Serg. ɋɬɟɩɧɨɣ 

Achillea inundata Kondr. Ʌɭɝɨɜɨɣ 

Achillea schmakovii Kupr. Ƚɨɪɧɵɣ 

Achillea kuprijanovii Stepanov Ʌɟɫɨɫɬɟɩɧɨɣ 

Achillea schauloi Stepanov Ƚɨɪɧɨɫɬɟɩɧɨɣ 

 

1.3 ɂɡɭɱeɧɢe ɝeɧeɬɢɱeɫɤoɝo ɩoɥɢɦoɪɮɢɡɦɚ ɩoɩɭɥяɰɢɣ 

ɬɵɫяɱeɥɢɫɬɧɢɤɚ ɧɚ ɨɫɧɨɜɟ ISSR  

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɚɤɬɭɚɥɶɧɵɦ ɹɜɥɹeɬɫɹ ɩɪoɜeɞeɧɢe ɝeɧeɬɢɱeɫɤɢɯ 

ɢɫɫɥeɞoɜɚɧɢɣ ɜɢɞoɜoɝo ɪɚɡɧooɛɪɚɡɢɹ ɢ ɩoɥɢɦoɪɮɢɡɦɚ ɜɢɞoɜ ɢ ɩoɩɭɥɹɰɢɣ ɫ 

ɢɫɩoɥɶɡoɜɚɧɢeɦ ɪɚɡɥɢɱɧɵɯ ȾɇɄ-ɦɚɪɤeɪoɜ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɞɨɫɬɨɜɟɪɧɵɣ ɜɚɪɢɚɧɬ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɥɹ ɨɬɧɟɫɟɧɢɹ ɜɢɞɚ ɤ ɬɨɦɭ ɢɥɢ ɢɧɨɦɭ ɬɚɤɫɨɧɭ (Ɇɚɬɜɟɟɜɚ, 2011). 

Ɍɚɤ AFLP ɦɚɪɤɟɪɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɢɡɭɱɟɧɢɹ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɩɨɥɢɦɨɪɮɢɡɦɚ 

ɬɵɫɹɱɟɥɢɫɬɧɢɤɚ ɢ ɞɚɸɬ ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɨɥɢɱɟɫɬɜɚ ɩɨɥɢɦɨɪɮɧɵɯ ɩɨɥɨɫ 

(Rahimmalek, 2009). ɉɨɦɢɦɨ ɷɬɨɝɨ, ɟɫɬɶ ɞɚɧɧɵɟ, ɱɬɨ ɤɨɦɛɢɧɢɪɨɜɚɧɢɟ ɚɧɚɥɢɡɚ 
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ɪɟɡɭɥɶɬɚɬɨɜ ɨɬ ɪɚɡɧɵɯ ɬɢɩɨɜ ɩɪɚɣɦɟɪɨɜ ɞɚɟɬ ɛɨɥɟɟ ɩɨɥɧɭɸ ɢ ɜɟɪɧɭɸ ɤɚɪɬɢɧɭ 

ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɜɵɜɨɞɨɜ (Ebrahimi, 2012; Inotai, 2016; Dainou, 2016). Ƚɪɭɩɩɚ 

ɭɱɟɧɵɯ ȿɝɢɩɬɚ (Badr, 2015) ɨɛɪɚɬɢɥɚ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨ ɩɨɩɭɥɹɰɢɢ, 

ɩɪɨɢɡɪɚɫɬɚɸɳɢɟ ɩɪɢ ɛɨɥɟɟ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɢ ɩɨɜɵɲɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ, 

ɨɛɥɚɞɚɸɬ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɱɢɫɥɨɦ ɨɛɳɢɯ ɢ ɩɨɥɢɦɨɪɮɧɵɯ ɦɚɪɤɟɪɨɜ ISSR ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɩɨɩɭɥɹɰɢɹɦɢ. Ɍɚɤ ɠɟ ɞɨɤɚɡɚɧɨ, ɱɬɨ ISSR-ɉɐɊ ɦɟɬɨɞ 

ɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɟɧ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ 

ɝɟɨɝɪɚɮɢɱɟɫɤɢ ɛɥɢɡɤɢɦɢ ɩɨɩɭɥɹɰɢɹɦɢ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɦɢ ɜ ɫɯɨɠɢɯ ɭɫɥɨɜɢɹɯ 

(Poyaraz, 2016). ɇɚɦɢ ɛɵɥɢ ɢɫɩoɥɶɡoɜɚɧɵ ɦɭɥɶɬɢɥoɤɭɫɧɵe ɦoɥeɤɭɥɹɪɧɵe 

ɦɚɪɤeɪɵ ISSR. 

Ɇeɠɦɢɤɪoɫɚɬeɥɥɢɬɧɵe ɩoɫɥeɞoɜɚɬeɥɶɧoɫɬɢ (ISSR – Inter-Simple Sequence 

Repeat) – ɦɚɪɤeɪɵ, ɤoɬoɪɵe ɛɵɥɢ ɪɚɡɪɚɛoɬɚɧɵ ɤɚɤ ɚɥɶɬeɪɧɚɬɢɜɚ RAPD-ɚɧɚɥɢɡɭ. 

Ⱦɥɹ ɫoɡɞɚɧɢɹ ISSR-ɦɚɪɤeɪoɜ ɢɫɩoɥɶɡɭɸɬ ɩɪɚɣɦeɪɵ, ɤoɦɩɥeɦeɧɬɚɪɧɵe 

ɦɢɤɪoɫɚɬeɥɥɢɬɧɵɦ ɩoɜɬoɪɚɦ (4–12 eɞɢɧɢɰɚɦ ɩoɜɬoɪɚ) ɢ ɧeɫɭɳɢe ɧɚ oɞɧoɦ ɢɡ 

ɤoɧɰoɜ ɩoɫɥeɞoɜɚɬeɥɶɧoɫɬɶ ɢɡ ɞɜɭɯ-ɱeɬɵɪeɯ ɩɪoɢɡɜoɥɶɧɵɯ ɧɭɤɥeoɬɢɞoɜ (ɬɚɤ 

ɧɚɡɵɜɚeɦɵɣ «ɹɤoɪɶ»). Ɍɚɤɢe ɩɪɚɣɦeɪɵ ɩoɡɜoɥɹɸɬ ɚɦɩɥɢɮɢɰɢɪoɜɚɬɶ 

ɮɪɚɝɦeɧɬɵ ɭɧɢɤɚɥɶɧoɣ ȾɇɄ, ɤoɬoɪɵe ɧɚɯoɞɹɬɫɹ ɦeɠɞɭ ɞɜɭɦɹ ɞoɫɬɚɬoɱɧo 

ɛɥɢɡɤo ɪɚɫɩoɥoɠeɧɧɵɦɢ ɦɢɤɪoɫɚɬeɥɥɢɬɧɵɦɢ ɩoɫɥeɞoɜɚɬeɥɶɧoɫɬɹɦɢ. ȼ 

ɪeɡɭɥɶɬɚɬe ɚɦɩɥɢɮɢɰɢɪɭeɬɫɹ ɛoɥɶɲoe ɱɢɫɥo ɮɪɚɝɦeɧɬoɜ, ɩɪeɞɫɬɚɜɥeɧɧɵɯ ɧɚ 

ɷɥeɤɬɪoɮoɪeɝɪɚɦɦe ɞɢɫɤɪeɬɧɵɦɢ ɩoɥoɫɚɦɢ.  

ɉoɥɭɱeɧɧɵe ɉɐɊ-ɩɪoɞɭɤɬɵ oɬɧoɫɹɬɫɹ ɤ ɦɚɪɤeɪɚɦ ɞoɦɢɧɚɧɬɧoɝo ɬɢɩɚ 

ɧɚɫɥeɞoɜɚɧɢɹ, ɩoɥɢɦoɪɮɢɡɦ ɤoɬoɪɵɯ ɬeɫɬɢɪɭeɬɫɹ ɩo ɧɚɥɢɱɢɸ/oɬɫɭɬɫɬɜɢɸ 

ɩoɥoɫɵ. Ⱦɥɹ ɫoɡɞɚɧɢɹ ISSR-ɦɚɪɤeɪoɜ ɧe ɬɪeɛɭeɬɫɹ ɩɪeɞɜɚɪɢɬeɥɶɧoɝo ɡɧɚɧɢɹ 

ɧɭɤɥeoɬɢɞɧoɣ ɩoɫɥeɞoɜɚɬeɥɶɧoɫɬɢ ɢɫɫɥeɞɭeɦoɣ ȾɇɄ (ɇoɜɢɤoɜ, 2011).  

ISSR-ɦɚɪɤeɪɵ ɩoɡɜoɥɹɸɬ oɞɧoɜɪeɦeɧɧo oɩɪeɞeɥɢɬɶ ɢɡɦeɧɱɢɜoɫɬɶ ɩo 

ɝɪɭɩɩe ɧe ɫɜɹɡɚɧɧɵɯ ɦeɠɞɭ ɫoɛoɣ ɥoɤɭɫoɜ, ɱɬo oɫoɛeɧɧo ɰeɧɧo ɞɥɹ ɫoɯɪɚɧeɧɢɹ 

ɢ ɢɫɩoɥɶɡoɜɚɧɢɹ ɝeɧeɬɢɱeɫɤɢɯ ɪeɫɭɪɫoɜ. Ɍɚɤɚɹ ɢɧɮoɪɦɚɰɢɹ ɞɚeɬ ɜoɡɦoɠɧoɫɬɶ 

oɰeɧɢɬɶ ɝeɧeɬɢɱeɫɤɢɣ ɞɪeɣɮ, ɩɪoɢɫɯoɞɹɳɢɣ ɜ ɷɤoɫɢɫɬeɦɚɯ, ɚ ɬɚɤɠe 

ɷɮɮeɤɬɢɜɧo ɩɪoɜoɞɢɬɶ ɦoɧɢɬoɪɢɧɝ ɩoɩɭɥɹɰɢɣ ɪeɞɤɢɯ ɢ ɢɫɱeɡɚɸɳɢɯ ɜɢɞoɜ 

ɪɚɫɬeɧɢɣ, ɧɚɯoɞɹɳɢɯɫɹ ɧɚ oɯɪɚɧɹeɦɵɯ ɬeɪɪɢɬoɪɢɹɯ. 
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Oɫɧoɜɧɵe ɩɪeɢɦɭɳeɫɬɜɚ ISSR-ɦeɬoɞɚ:  

– ɞɚɧɧɵɣ ɦeɬoɞ oɛɥɚɞɚeɬ ɯoɪoɲeɣ ɜoɫɩɪoɢɡɜoɞɢɦoɫɬɶɸ ɢ ɦoɠeɬ ɛɵɬɶ ɫ 

ɭɫɩeɯoɦ ɢɫɩoɥɶɡoɜɚɧ ɞɥɹ ɜɵɹɜɥeɧɢɹ ɦeɠɜɢɞoɜoɣ ɢ ɜɧɭɬɪɢɜɢɞoɜoɣ 

ɝeɧeɬɢɱeɫɤoɣ ɢɡɦeɧɱɢɜoɫɬɢ, ɢɞeɧɬɢɮɢɤɚɰɢɢ ɝɪɭɩɩ ɪɚɫɬeɧɢɣ ɪɚɡɥɢɱɧoɝo 

ɬɚɤɫoɧoɦɢɱeɫɤoɝo ɪɚɧɝɚ, ɚ ɜ ɪɹɞe ɫɥɭɱɚeɜ ɢ ɞɥɹ ɢɧɞɢɜɢɞɭɚɥɶɧoɝo 

ɝeɧoɬɢɩɢɪoɜɚɧɢɹ;  

– ISSR-ɦɚɪɤeɪɵ ɞoɜoɥɶɧo ɞeɲeɜɵ ɜ ɢɫɩoɥɶɡoɜɚɧɢɢ, ɧe ɬɪeɛɭɸɬ 

ɩɪeɞɜɚɪɢɬeɥɶɧɵɯ ɡɧɚɧɢɣ o ɩoɫɥeɞoɜɚɬeɥɶɧoɫɬɢ ȾɇɄ ɢ ɜɦeɫɬe ɫ ɬeɦ ɞɚɸɬ ɛoɥee 

ɜoɫɩɪoɢɡɜoɞɢɦɵe ɪeɡɭɥɶɬɚɬɵ, ɱeɦ RAPD-ɦɚɪɤeɪɵ (Ʉɚɥeɧɞɚɪɶ, 2002). 

ɋɥeɞɭeɬ oɬɦeɬɢɬɶ, ɱɬo ɜ ɝeɧoɦɚɯ ɪɚɫɬeɧɢɣ ɢ ɠɢɜoɬɧɵɯ ɤoɥɢɱeɫɬɜo 

ɦɢɤɪoɫɚɬeɥɥɢɬɧɵɯ ɩoɜɬoɪoɜ oɱeɧɶ ɜeɥɢɤo, ɱɬo ɞeɥɚeɬ ɷɬoɬ ɦeɬoɞ ɭɞoɛɧɵɦ ɞɥɹ 

ɝeɧeɬɢɱeɫɤoɝo ɚɧɚɥɢɡɚ. Ɇɢɤɪoɫɚɬeɥɥɢɬɧɵe ɩoɫɥeɞoɜɚɬeɥɶɧoɫɬɢ oɤɪɭɠɚɸɬ 

ɦɧoɝɢe ɝeɧɵ ɢ ɦoɝɭɬ ɢɫɩoɥɶɡoɜɚɬɶɫɹ ɤɚɤ ɹɤoɪɧɵe ɩoɫɥeɞoɜɚɬeɥɶɧoɫɬɢ ɤ ɷɬɢɦ 

ɝeɧɚɦ.  

Ɉɞɧɚɤɨ ɞɥɹ ISSR-ɦɚɪɤeɪoɜ ɥoɤɚɥɢɡɚɰɢɹ ɜ ɝeɧoɦe ɩɪoɞɭɤɬoɜ 

ɚɦɩɥɢɮɢɤɚɰɢɢ, ɬɚɤ ɠe, ɤɚɤ ɢ ɮɭɧɤɰɢɹ, oɫɬɚɸɬɫɹ ɧeɢɡɜeɫɬɧɵɦɢ, ɱɬo ɹɜɥɹeɬɫɹ 

ɫɭɳeɫɬɜeɧɧɵɦ ɧeɞoɫɬɚɬɤoɦ ɷɬoɝo ɦeɬoɞɚ. ISSR-ɦeɬoɞ ɢɫɩoɥɶɡɭeɬɫɹ ɞɥɹ 

ɢɞeɧɬɢɮɢɤɚɰɢɢ ɝeɧeɬɢɱeɫɤoɝo ɩoɥɢɦoɪɮɢɡɦɚ ɜɢɞoɜ ɪɚɫɬeɧɢɣ ɫ ɪɚɡɥɢɱɧɵɦɢ 

ɰeɥɹɦɢ (ɤɥɚɫɫɢɮɢɤɚɰɢɹ, ɢɞeɧɬɢɮɢɤɚɰɢɹ, ɩɚɫɩoɪɬɢɡɚɰɢɹ ɢ ɬ. ɞ.) ɤɚɤ ɜ 

ɩɪɢɪoɞɧɵɯ ɩoɩɭɥɹɰɢɹɯ, ɬɚɤ ɢ ɭ ɤɭɥɶɬɭɪɧɵɯ ɪɚɫɬeɧɢɣ. ɉoɦɢɦo oɰeɧɤɢ 

ɛɢoɪɚɡɧooɛɪɚɡɢɹ, ɦoɥeɤɭɥɹɪɧɵe ɦɚɪɤeɪɵ ɩɪɢɦeɧɹɸɬɫɹ ɞɥɹ ɢɫɫɥeɞoɜɚɧɢɹ 

ɩɪoɢɫɯoɠɞeɧɢɹ, ɞoɦeɫɬɢɤɚɰɢɢ ɜɢɞoɜ ɢ ɢɯ ɩoɫɥeɞɭɸɳeɣ ɦɢɝɪɚɰɢɢ, ɞɥɹ 

ɝeoɝɪɚɮɢɱeɫɤoɣ ɥoɤɚɥɢɡɚɰɢɢ ɩoɩɭɥɹɰɢɣ, ɢɦeɸɳɢɯ ɪɚɡɧoe ɝeɧeɬɢɱeɫɤoe 

ɩɪoɢɫɯoɠɞeɧɢe, ɩoɥɭɱeɧɢɹ ɢɧɮoɪɦɚɰɢɢ ɩo ɮɢɥoɝeɧeɬɢɱeɫɤɢɦ 

ɜɡɚɢɦooɬɧoɲeɧɢɹɦ ɦeɠɞɭ ɜɢɞɚɦɢ. ISSR-ɦeɬoɞ ɜ ɮɢɥoɝeɧeɬɢɤe ɩoɞɯoɞɢɬ 

ɝɥɚɜɧɵɦ oɛɪɚɡoɦ ɞɥɹ ɛɥɢɡɤoɪoɞɫɬɜeɧɧɵɯ ɜɢɞoɜ. 

ɂɫɫɥeɞoɜɚɧɢɣ, ɩoɫɜɹɳeɧɧɵɯ ɢɡɭɱeɧɢɸ ɝeɧeɬɢɱeɫɤoɝo ɩoɥɢɦoɪɮɢɡɦɚ 

ɪɚɫɬeɧɢɣ ɪoɞɚ Achillea, ɩɪɨɜɟɞɟɧɨ ɫɪɚɜɧɢɬeɥɶɧo ɦɚɥo. ȼ oɫɧoɜɧoɦ ɞɚɧɧɵe 

ɢɫɫɥeɞoɜɚɧɢɹ ɤɚɫɚɸɬɫɹ ɬɵɫɹɱeɥɢɫɬɧɢɤɚ oɛɵɤɧoɜeɧɧoɝo, ɜɜɢɞɭ eɝo 
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ɪɚɫɩɪoɫɬɪɚɧeɧɧoɫɬɢ, ɬɵɫɹɱeɥɢɫɬɧɢɤ ɠe ɚɡɢɚɬɫɤɢɣ ɡɚɱɚɫɬɭɸ ɧe ɜɤɥɸɱɚeɬɫɹ ɜ 

ɫɩɢɫoɤ ɢɫɫɥɟɞɨɜɚɧɧɵɯ oɛɪɚɡɰoɜ ɢɡ-ɡɚ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ. 

ɂɡ-ɡɚ ɨɛɢɥɢɹ ɷɮɢɪɧɵɯ ɦɚɫɟɥ, ɮɟɧɨɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɚɥɤɚɥɨɢɞɨɜ ɜ 

ɢɫɩɨɥɶɡɭɟɦɨɦ ɞɥɹ ɚɧɚɥɢɡɚ ɫɵɪɶɟ ɬɵɫɹɱɟɥɢɫɬɧɢɤɚ, ɛɵɥ ɧɟɨɛɯɨɞɢɦ ɨɫɨɛɵɣ 

ɩɨɞɯɨɞ ɩɪɢ ɩɨɞɛɨɪɟ ɭɫɥɨɜɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ISSR-ɉɐɊ (ȼɨɞɱɢɰ, 2014). Ɍɚɤ, 

ɞɥɹ ɝɟɪɛɚɪɧɵɯ ɨɛɪɚɡɰɨɜ ɞɥɢɬɟɥɶɧɨɝɨ ɫɪɨɤɚ ɯɪɚɧɟɧɢɹ ɢ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ȾɇɄ 

ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɵ ɤɨɧɰɟɧɬɪɚɰɢɢ ɡɚɱɚɫɬɭɸ ɢɫɩɨɥɶɡɭɟɬɫɹ 

CTAB ɦɟɬɨɞ (Ʉɪɢɧɢɰɵɧɚ, 2015). 

ɂɫɫɥeɞoɜɚɧɢɹ ɫ ɢɫɩoɥɶɡoɜɚɧɢeɦ ISSR- ɢ SSR-ɦɚɪɤeɪoɜ ɛɵɥɢ ɩɪoɜeɞeɧɵ 

ɬɪeɦɹ ɝɪɭɩɩɚɦɢ ɭɱeɧɵɯ ɢɡ ɂɪɚɧɚ (Gharibi, 2011; Rahimmalek, 2011; Farajpour, 

2012). Ⱦɚɥee ɛɭɞɭɬ ɩɪeɞɫɬɚɜɥeɧɵ ɫɜeɞeɧɢɹ ɢɡ ɷɬɢɯ ɪɚɛoɬ. 

ȼ ɪɚɛoɬe Gharibi ɫ ɫoɚɜɬoɪɚɦɢ (2011) ɞɥɹ oɰeɧɤɢ ɝeɧeɬɢɱeɫɤoɝo 

ɪɚɡɧooɛɪɚɡɢɹ ɧeɫɤoɥɶɤɢɯ ɩoɩɭɥɹɰɢɣ ɬɵɫɹɱeɥɢɫɬɧɢɤɚ ɢɡ ɪɚɡɥɢɱɧɵɯ 

ɝeoɝɪɚɮɢɱeɫɤɢɯ ɪeɝɢoɧoɜ ɂɪɚɧɚ ɢɫɩoɥɶɡoɜɚɥɢɫɶ ɤɚɤ ISSR ɦɟɬɨɞ, ɬɚɤ ɢ 

ɦoɪɮoɥoɝɢɱeɫɤɢe ɦɚɪɤeɪɵ. ɑeɬɵɪɧɚɞɰɚɬɶ ɩɪɚɣɦeɪoɜ ɛɵɥɢ ɢɫɩoɥɶɡoɜɚɧɵ ɞɥɹ 

ɚɦɩɥɢɮɢɤɚɰɢɢ 228 ɩoɥoɫ, ɢɡ ɤoɬoɪɵɯ 199 (87,28%) ɛɵɥɢ ɩoɥɢɦoɪɮɧɵɦɢ. 

Ʉɥɚɫɬeɪɧɵɣ ɚɧɚɥɢɡ ɢ ɦeɬoɞ ɝɥɚɜɧɵɯ ɤoɦɩoɧeɧɬ ɩoɤɚɡɚɥɢ, ɱɬo ɛoɥɶɲɢɧɫɬɜo 

ɝeɧoɬɢɩoɜ ɛɵɥɢ ɫɝɪɭɩɩɢɪoɜɚɧɵ ɩo ɝeoɝɪɚɮɢɱeɫɤɢɦ ɪeɝɢoɧɚɦ. Ɇɢɧɢɦɚɥɶɧoe 

ɝeɧɧoe ɪɚɡɧooɛɪɚɡɢe ɧɚɛɥɸɞɚɥoɫɶ ɞɥɹ ɫeɜeɪo-ɡɚɩɚɞɧoɣ ɩoɩɭɥɹɰɢɢ (0,021 ± 

0,015), ɚ ɧɚɢɛoɥɶɲee – ɞɥɹ ɫeɜeɪɧoɣ (0,129 ± 0,08). Ɋeɡɭɥɶɬɚɬɵ 

ɦoɪɮoɥoɝɢɱeɫɤoɝo ɚɧɚɥɢɡ ɜ ɛoɥɶɲɢɧɫɬɜe ɫɥɭɱɚeɜ ɫooɬɜeɬɫɬɜoɜɚɥɢ ɪeɡɭɥɶɬɚɬɚɦ, 

ɩoɥɭɱeɧɧɵɦ ɫ ɩoɦoɳɶɸ ɦoɥeɤɭɥɹɪɧoɝo ɚɧɚɥɢɡɚ. 

ȼ ɪɚɛoɬe Rahimmalek ɫ ɫoɚɜɬoɪɚɦɢ (2011) ɛɵɥɢ ɜɩeɪɜɵe ɪɚɡɪɚɛoɬɚɧɵ 

SSR-ɦɚɪɤeɪɵ ɞɥɹ ɝeɧoɦɚ A. millefolium. Ȼɵɥɢ ɫɤoɧɫɬɪɭɢɪoɜɚɧɵ ɬɪɢ ɝeɧoɦɧɵe 

ɛɢɛɥɢoɬeɤɢ ɬɵɫɹɱeɥɢɫɬɧɢɤɚ, oɛoɝɚɳeɧɧɵe ɦɢɤɪoɫɚɬeɥɥɢɬɧɵɦɢ ɦoɬɢɜɚɦɢ AG, 

AC ɢ ATG. ȼɫeɝo ɛɵɥo ɩoɥɭɱeɧo 30 ɩɚɪ ɩɪɚɣɦeɪoɜ, ɢɡ ɤoɬoɪɵɯ 16 ɛɵɥɢ 

ɩoɥɢɦoɪɮɧɵɦɢ ɜ 26 oɛɪɚɡɰɚɯ A. millefolium. Oɞɢɧ oɛɪɚɡeɰ A. tenuifolia ɬɚɤɠe 

ɛɵɥ ɜɤɥɸɱeɧ ɞɥɹ oɰeɧɤɢ ɩɪɢɦeɧɢɦoɫɬɢ ɧoɜɵɯ ɩɪɚɣɦeɪoɜ SSR ɞɥɹ ɞɪɭɝɢɯ 

ɜɢɞoɜ. ɋɪeɞɧee ɱɢɫɥo ɚɥɥeɥeɣ SSR-ɦɚɪɤeɪoɜ ɫoɫɬɚɜɥɹɥo 8,5 ɧɚ ɥoɤɭɫ ɢ 

ɢɡɦɟɧɹɥɨɫɶ ɨɬ 2 ɞo 14. ɇɚɛɥɸɞɚeɦɚɹ ɝeɬeɪoɡɢɝoɬɧoɫɬɶ (HO) ɜɚɪɶɢɪoɜɚɥɚ oɬ 0 ɞo 
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0,96 ɫo ɫɪeɞɧɢɦ ɡɧɚɱeɧɢeɦ 0,52, ɚ oɠɢɞɚeɦɚɹ ɝeɬeɪoɡɢɝoɬɧoɫɬɶ (HE) ɢɡɦeɧɹɥɚɫɶ 

oɬ 0,07 ɞo 0,49 ɫo ɫɪeɞɧɢɦ ɡɧɚɱeɧɢeɦ 0,39. ɋɪeɞɢ ɩɪɚɣɦeɪoɜ Am142 ɩoɤɚɡɚɥ 

ɫɚɦoe ɜɵɫoɤoe ɫoɞeɪɠɚɧɢe ɩoɥɢɦoɪɮɧoɣ ɢɧɮoɪɦɚɰɢɢ (PIC), ɚ ɫɚɦoe ɧɢɡɤoe 

ɡɧɚɱeɧɢe ɛɵɥo ɩoɥɭɱeɧo ɞɥɹ ɩɪɚɣɦeɪɚ Am59 ɫo ɫɪeɞɧɢɦ ɡɧɚɱeɧɢeɦ 0,33. Ɍɪɢ 

ɥoɤɭɫɚ (AmK59, AmK344 ɢ AmK329) ɡɧɚɱɢɬeɥɶɧo oɬɤɥoɧɹɥɢɫɶ oɬ ɡɚɤoɧɚ 

ɏɚɪɞɢ-ȼɚɣɧɛeɪɝɚ, ɢ oɞɢɧ ɥoɤɭɫ (Am344) ɦoɝ ɢɦeɬɶ ɧɭɥeɜɵe ɚɥɥeɥɢ. 

Ʉɥɚɫɬeɪɧɵɣ ɚɧɚɥɢɡ ɩoɤɚɡɚɥ ɪɚɫɩɪeɞeɥeɧɢe oɛɪɚɡɰoɜ A. millefolium ɜ 

ɫooɬɜeɬɫɬɜɢɢ ɫɢɯ ɝeoɝɪɚɮɢɱeɫɤɢɦ ɩoɥoɠeɧɢeɦ. A. tenuifolia ɩoɥɧoɫɬɶɸ oɬɞeɥeɧ 

oɬ ɝeɧoɬɢɩoɜ A. millefolium. 

ȼ ɬɪeɬɶeɣ ɪɚɛoɬe Farajpour ɫ ɫoɚɜɬoɪɚɦɢ (2012) ɩɪoɚɧɚɥɢɡɢɪoɜɚɥɢ 37 

oɛɪɚɡɰoɜ Achillea millefolium, ɫoɛɪɚɧɧɵɯ ɢɡ ɪɚɡɧɵɯ ɩɪoɜɢɧɰɢɣ ɂɪɚɧɚ ɫ 

ɢɫɩoɥɶɡoɜɚɧɢeɦ ISSR-ɦɚɪɤeɪoɜ. ȼ oɛɳeɣ ɫɥoɠɧoɫɬɢ ɫeɦɶ ɩɪɚɣɦeɪoɜ ISSR 

ɝeɧeɪɢɪoɜɚɥɢ 72 ɚɦɩɥɢɮɢɰɢɪoɜɚɧɧɵɯ ɮɪɚɝɦeɧɬɚ, ɛoɥɶɲɢɧɫɬɜo ɢɡ ɤoɬoɪɵɯ 

ɛɵɥɢ ɩoɥɢɦoɪɮɧɵɦɢ. ɇɚ ɞeɧɞɪoɝɪɚɦɦe ɫɯoɞɫɬɜɚ ɜɵɹɜɥeɧo ɲeɫɬɶ ɝɪɭɩɩ. 

Ɋeɡɭɥɶɬɚɬɵ ɤɥɚɫɬeɪɢɡɚɰɢɢ ɩoɤɚɡɚɥɢ, ɱɬo A. millefolium subsp. elpursensis, 

ɷɧɞeɦɢɱɧɵɣ ɞɥɹ ɋeɜeɪɧoɝo ɂɪɚɧɚ, oɬɞeɥeɧ oɬ ɞɪɭɝɢɯ ɝeɧoɬɢɩoɜ. Ɇeɬoɞ 

ɝɥɚɜɧɵɯ ɤoɦɩoɧeɧɬ (PCA) ɩoɞɬɜeɪɞɢɥ ɪeɡɭɥɶɬɚɬɵ ɤɥɚɫɬeɪɢɡɚɰɢɢ. 

Ƚɟɧɟɬɢɱɟɫɤɢɣ ɩɨɥɢɦɨɪɮɢɡɦ A. millefolium, ɬɚɤ ɠɟ ɢɡɭɱɟɧ ɫ ɩɨɦɨɳɶɸ 

RAPD ɢ AFLP ɦɚɪɤɟɪɨɜ (Guo, 2008; Lopez-Vinyallonga, 2015). 

 

1.4 ɉɪɨɜɟɞɟɧɢɟ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɬɵɫяɱɟɥɢɫɬɧɢɤɚ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɯɥɨɪɨɩɥɚɫɬɧɨɝɨ ɢ яɞɟɪɧɨɝɨ ɦɚɪɤɟɪɨɜ 

 

Ɋɚɡɜɢɬɢɟ ɦɟɬɨɞɨɜ ɦɨɥɟɤɭɥɹɪɧɨɣ ɛɢɨɥɨɝɢɢ ɜ ɷɬɨɦ ɫɬɨɥɟɬɢɢ ɩɪɢɡɜɚɧɨ 

ɨɛɥɟɝɱɢɬɶ ɨɰɟɧɤɭ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɪɨɞɫɬɜɚ ɬɚɤɫɨɧɨɜ (Weiguo, 2005). ȼ ɧɚɫɬɨɹɳɟɟ 

ɜɪɟɦɹ ɨɞɧɢɦɢ ɢɡ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɞɥɹ 

ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɚɫɬɟɧɢɣ ɹɜɥɹɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜɧɭɬɪɟɧɧɢɯ ɬɪɚɧɫɤɪɢɛɢɪɭɟɦɵɯ ɫɩɟɣɫɟɪɨɜ ɪɢɛɨɫɨɦɚɥɶɧɵɯ ɝɟɧɨɜ (ITS internal 

transcribed spacer). Ɇɨɬɢɜ ITS ɥɨɤɚɥɢɡɭɟɬɫɹ ɦɟɠɞɭ ɫɬɪɭɤɬɭɪɧɵɦɢ ɝɟɧɚɦɢ 

ɪɢɛɨɫɨɦɚɥɶɧɨɣ ɊɇɄ 18S, 5,8S ɢ 28S. Ɋɢɛɨɫɨɦɚɥɶɧɵɟ ɝɟɧɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
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ɟɞɢɧɵɣ ɤɥɚɫɬɟɪ ɹɞɟɪɧɵɯ ɝɟɧɨɜ, ɨɪɝɚɧɢɡɨɜɚɧɧɵɣ ɜ ɜɢɞɟ ɬɚɧɞɟɦɧɨ 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨɜɬɨɪɨɜ. Ʉɚɠɞɵɣ ɤɥɚɫɬɟɪ ɪɢɛɨɫɨɦɚɥɶɧɵɯ ɝɟɧɨɜ ɫɨɫɬɨɢɬ ɢɡ 

ɬɪɚɧɫɤɪɢɛɢɪɭɟɦɨɣ ɨɛɥɚɫɬɢ (ɝɟɧɵ 18S, 5.8S ɢ 28S ɪɊɇɄ), ɜɧɭɬɪɟɧɧɢɯ 

ɬɪɚɧɫɤɪɢɛɢɪɭɟɦɵɯ ɫɩɟɣɫɟɪɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨ ɨɛɟ ɫɬɨɪɨɧɵ ɨɬ 5.8S ɪɊɇɄ, 

ɷɬɢ ɫɩɟɣɫɟɪɵ ɧɚɡɵɜɚɸɬɫɹ: ITS1 ɢ ITS2, ɢ ɮɥɚɧɤɢɪɭɸɳɢɯ ɜɧɟɲɧɢɯ 

ɬɪɚɧɫɤɪɢɛɢɪɭɟɦɵɯ ɫɩɟɣɫɟɪɨɜ — (ETS1 ɢ ETS2) (Ɇɚɬɜɟɟɜɚ, 2011).  

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ITS, ɤɚɤ ɥɸɛɵɟ ɧɟɤɨɞɢɪɭɸɳɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 

ɷɜɨɥɸɰɢɨɧɢɪɨɜɚɥɢ ɫ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɧɢ ɦɨɝɭɬ ɫɢɥɶɧɨ 

ɨɬɥɢɱɚɬɶɫɹ ɞɚɠɟ ɭ ɛɥɢɡɤɨɪɨɞɫɬɜɟɧɧɵɯ ɨɪɝɚɧɢɡɦɨɜ, ɩɨɷɬɨɦɭ ɢɯ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ 

ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢɯ ɢ ɛɢɨɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ (Baldwin, 1995; Alvarez, 

2003). ITS ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɨɝɨ ɦɚɪɤɟɪɚ ɞɥɹ 

ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɪɚɫɬɟɧɢɣ ɧɚ ɪɚɡɧɵɯ ɬɚɤɫɨɧɨɦɢɱɟɫɤɢɯ ɭɪɨɜɧɹɯ: ɪɨɞɨɜɨɦ, 

ɜɢɞɨɜɨɦ ɢ ɩɨɞɜɢɞɨɜɨɦ (Feliner, 2007). Ɍɚɤɠɟ ɟɫɬɶ ɞɚɧɧɵɟ, ɱɬɨ ITS ɦɨɝɭɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɢ ɧɚ ɛɨɥɟɟ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ (Schultz, 

2006). 

Ɇɟɠɝɟɧɧɚɹ ɫɩɟɣɫɟɪɧɚɹ ɨɛɥɚɫɬɶ trnL-F ɯɥɨɪɨɩɥɚɫɬɧɨɣ ȾɇɄ ɜ ɜɢɞɟ 

ɧɟɤɨɞɢɪɭɸɳɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɢɦɟɟɬ ɛɨɥɶɲɟ ɜɚɪɢɚɰɢɣ ɢ ɛɨɥɟɟ ɜɵɫɨɤɭɸ 

ɫɤɨɪɨɫɬɶ ɦɭɬɚɰɢɣ, ɱɟɦ ɤɨɞɢɪɭɸɳɚɹ ɨɛɥɚɫɬɶ. Ɍɚɤɠɟ ɨɱɟɜɢɞɧɨ, ɱɬɨ 

ɧɟɤɨɞɢɪɭɸɳɚɹ ɨɛɥɚɫɬɶ ɢɝɪɚɟɬ ɪɨɥɶ ɜ ɪɟɝɭɥɹɰɢɢ ɷɤɫɩɪɟɫɫɢɢ ɝɟɧɨɜ, ɧɚ ɤɨɬɨɪɭɸ 

ɦɨɠɟɬ ɜɥɢɹɬɶ ɫɪɟɞɚ ɢɥɢ ɧɢɲɢ ɫɪɟɞɵ ɨɛɢɬɚɧɢɹ, ɱɬɨ ɧɚɯɨɞɢɬ ɨɬɪɚɠɟɧɢɟ ɜ 

ɢɡɦɟɧɱɢɜɨɫɬɢ ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ (Fitmawatii, 2017, Shaw, 2005). 

TrnL-F ɯɥɨɪɨɩɥɚɫɬɧɨɝɨ ɝɟɧɨɦɚ ɧɚɡɟɦɧɵɯ ɪɚɫɬɟɧɢɣ ɫɨɫɬɨɢɬ ɢɡ ɝɟɧɨɜ 

ɬɪɚɧɫɩɨɪɬɧɨɣ ɊɇɄ trnLuaa ɢ trnFgaa, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɬɚɧɞɟɦɟ ɢ ɪɚɡɞɟɥɟɧɧɵɯ 

ɧɟɤɨɞɢɪɭɸɳɢɦɢ ɫɩɟɣɫɟɪɚɦɢ. Ʉɨɧɫɟɪɜɚɬɢɜɧɚɹ ɩɪɢɪɨɞɚ ɝɟɧɨɜ trnL ɢ trnF ɫɞɟɥɚɥɚ 

ɜɨɡɦɨɠɧɵɦ ɫɨɡɞɚɧɢɟ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɩɪɚɣɦɟɪɨɜ ɞɥɹ ɪɚɫɬɟɧɢɣ (Tarbelet, 1991), 

ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɥɚɫɬɶ trnL-F ɫɬɚɥɚ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɵɯ 

ɦɚɪɤɟɪɨɜ ɯɥɨɪɨɩɥɚɫɬɨɜ ɞɥɹ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɪɚɫɬɟɧɢɣ (Borsch, 2003; 

Hamilton, 2003; Pirie, 2007). Ƚɟɧ trnL ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ trnL-F ɨɛɥɚɫɬɢ ɝɟɧɨɦɚ 

ɯɥɨɪɨɩɥɚɫɬɚ, ɤɨɬɨɪɵɣ ɪɚɫɳɟɩɥɹɟɬɫɹ ɢɧɬɪɨɧɨɦ ɝɪɭɩɩɵ I, ɦɟɠɝɟɧɧɵɦ ɫɩɟɣɫɟɪɨɦ 

ɢ ɷɤɡɨɧɚɦɢ trnF ɢ ɩɨɞɜɟɪɝɚɟɬɫɹ ɫɨɜɦɟɫɬɧɨɣ ɬɪɚɧɫɤɪɢɩɰɢɢ (Bakker et al. 2000). 
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ȼɬɨɪɢɱɧɵɟ ɫɬɪɭɤɬɭɪɵ ɜɧɭɬɪɢ trnL ɜɚɠɧɵ, ɩɨɬɨɦɭ ɱɬɨ ɮɭɧɤɰɢɹ ɬɊɇɄ, ɞɥɹ 

ɤɨɬɨɪɨɣ ɤɨɞɢɪɭɟɬɫɹ ɝɟɧ trnL, ɫɜɹɡɚɧɚ ɫ ɧɟɣ ɢ ɮɭɧɤɰɢɟɣ ɢɧɬɪɨɧɚ ɜɧɭɬɪɢ ɧɟɝɨ 

(Pirie, 2007).  

Ɍɚɤ ɧɚɡɵɜɚɟɦɵɣ ɪɟɝɢɨɧ "trnL-F" ɜɫɟ ɱɚɳɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 

ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɨɣ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɭɪɨɜɧɟ ɜɢɞɨɜ (Wikstrom et all, 1999). 

ɍɱɚɫɬɨɤ trnL ɛɵɥ ɩɟɪɜɵɦ ɭɱɚɫɬɤɨɦ ɝɪɭɩɩɵ I, ɨɩɢɫɚɧɧɵɦ ɜ ȾɇɄ ɯɥɨɪɨɩɥɚɫɬɨɜ 

(Bonnard et al. 1984). ɍ ɪɚɫɬɟɧɢɣ ɭɱɚɫɬɨɤ trnL ɨɛɵɱɧɨ ɩɨɤɚɡɵɜɚɟɬ ɫɨɯɪɚɧɟɧɢɟ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɨɛɥɚɫɬɹɯ, ɮɥɚɧɤɢɪɭɸɳɢɯ ɨɛɚ ɷɤɡɨɧɚ trnL, ɬɨɝɞɚ ɤɚɤ 

ɰɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɶ ɫɢɥɶɧɨ ɜɚɪɢɚɛɟɥɶɧɚ. ȼɧɭɬɪɢ ɦɟɠɝɟɧɧɨɝɨ ɫɩɟɣɫɟɪɚ ɧɟ ɛɵɥɨ 

ɨɛɧɚɪɭɠɟɧɨ ɧɢɤɚɤɢɯ ɜɬɨɪɢɱɧɵɯ ɫɬɪɭɤɬɭɪɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɥɢ ɛɵ 

ɫɥɭɠɢɬɶ ɬɨɱɤɚɦɢ ɫɪɚɳɢɜɚɧɢɹ, ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ trnL ɢ trnF, ɜɟɪɨɹɬɧɨ, 

ɹɜɥɹɸɬɫɹ ɫɨɜɦɟɫɬɧɨ ɬɪɚɧɫɤɪɢɛɢɪɭɟɦɵɦɢ (Bonnard et al. 1984). 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ȾɇɄ nrITS ɢ ɩɥɚɫɬɢɞɧɨɝɨ trnL-F 

ɜɵɹɜɢɥɢ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢɟ ɫɜɹɡɢ: ɩɚɬɬɟɪɧɵ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ Achillea s.l. ɜɨ 

ɜɪɟɦɟɧɢ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟ (Guo et al., 2005). Ɍɨɣ ɠɟ ɝɪɭɩɩɨɣ ɭɱɟɧɵɯ ɩɪɨɜɟɞɟɧɚ 

ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɚɹ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɩɨ 69 ɜɢɞɚɦ Achillea sensu lato ɧɚ ɨɫɧɨɜɟ 

nrITS ɢ trnL-F ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ.  
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ȽɅȺȼȺ 2. ɆȺɌȿɊɂȺɅɕ ɂ ɆȿɌɈȾɕ 

 

2.1 Ɇɚɬɟɪɢɚɥ ɢɫɫɥɟɞɨɜɚɧɢя 

 

Oɛɴeɤɬ ɢɫɫɥeɞoɜɚɧɢɹ ɹɜɢɥɢɫɶ 16 ɩoɩɭɥɹɰɢɣ ɪ. Achillea (A. millefolium – 4 

ɩɨɩɭɥɹɰɢɢ, A. asiatica – 6 ɩɨɩɭɥɹɰɢɣ, A. kuprijanovii – 2 ɩɨɩɭɥɹɰɢɢ, A. 

schmakovii – 2 ɩɨɩɭɥɹɰɢɢ, A. inundata – 1 ɩɨɩɭɥɹɰɢɹ, A. schauloi – 1 ɩɨɩɭɥɹɰɢɹ). 

ɉɟɪɜɚɹ ɱɚɫɬɶ ɫɛoɪɚ ɮɚɤɬɢɱeɫɤoɝo ɦɚɬeɪɢɚɥɚ ɩɪoɜoɞɢɥɚɫɶ ɜ ɢɸɥe-ɚɜɝɭɫɬe 2017 

ɝoɞɚ., ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧoɹɪɫɤoɝo ɤɪɚɹ ɢ ɪɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɢ (Ɋɢɫɭɧɨɤ 2). 

ȼɬɨɪɚɹ ɱɚɫɬɶ - ɜ ɚɜɝɭɫɬɟ 2019 ɝɨɞɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɢɪɨɞɧɨɝɨ ɩɚɪɤɚ ȿɪɝɚɤɢ 

(Ɋɢɫɭɧɨɤ 3).  

 

 
Ɋɢɫɭɧɨɤ 2 – ɉɭɧɤɬɵ ɫɛɨɪɚ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ 2017 ɝɨɞɭ. 
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Ɋɢɫɭɧɨɤ 3 – ɉɭɧɤɬɵ ɫɛɨɪɚ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ 2019 ɝɨɞɭ. 

 

ɋoɛɪɚɧ ɦɚɬeɪɢɚɥ ɞɥɹ ɢɡɭɱeɧɢɹ ɜɧɭɬɪɢ- ɢ ɦeɠɩoɩɭɥɹɰɢoɧɧoɣ 

ɢɡɦeɧɱɢɜoɫɬɢ ɜɢɞoɜ ɢ ɜɵɹɜɥeɧɢɹ ɧɚɢɛoɥee ɡɧɚɱɢɦɵɯ ɬɚɤɫoɧoɦɢɱeɫɤɢɯ 

ɩɪɢɡɧɚɤoɜ ɢɡ 14 ɩɨɩɭɥɹɰɢɣ. Ⱦɥɹ ɷɬoɝo ɧɚ ɤɚɠɞoɣ ɩɪoɛɧoɣ ɩɥoɳɚɞɢ oɬɛɢɪɚɥoɫɶ 

ɫɥɭɱɚɣɧɵɦ oɛɪɚɡoɦ ɩo 30 ɷɤɡeɦɩɥɹɪoɜ ɬɵɫɹɱeɥɢɫɬɧɢɤɚ.  

Ⱦɥɹ ɚɧɚɥɢɡɚ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɩɨɥɢɦɨɪɮɢɡɦɚ ȾɇɄ ɛɵɥɢ 

ɫɨɛɪɚɧɵ ɩɪɢɤɨɪɧɟɜɵɟ ɥɢɫɬɶɹ ɫ 10-15 ɫɥɭɱɚɣɧɨ ɜɵɛɪɚɧɧɵɯ ɪɚɫɬɟɧɢɣ ɜ ɤɚɠɞɨɣ 

ɩɨɩɭɥɹɰɢɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ 10 ɦ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. Ɏɢɤɫɚɰɢɹ ɦɚɬɟɪɢɚɥɚ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɜ ɫɢɥɢɤɚɝɟɥɟ.  

Ⱦɥɹ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɛɵɥɨ ɨɬɨɛɪɚɧɨ ɩɨ ɨɞɧɨɦɭ ɨɛɪɚɡɰɭ 

ɤɚɠɞɨɝɨ ɜɢɞɚ ɢɡ ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɯ ɜ ɫɢɥɢɤɚɝɟɥɟ ɨɛɪɚɡɰɨɜ. 

 

Ɍɚɛɥɢɰɚ 3 – Ɇɚɬɟɪɢɚɥ ɞɥɹ ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 

ɉɨɩɭɥɹɰɢɹ Ɇɟɫɬɨ ɫɛɨɪɚ ɋɨɨɛɳɟɫɬɜɨ 
Ʉɨɥɢɱɟɫɬɜɨ ɨɛɪɚɡɰɨɜ ɞɥɹ ɚɧɚɥɢɡɚ: 
Ɇɨɪɮɨɦɟɬɪɢɢ Ƚɟɧɟɬɢɱɟɫɤɨɝɨ 

ɩɨɥɢɦɨɪɮɢɡɦɚ 
Ɏɢɥɨɝɟɧɢɢ 
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Am1 
ɝ. Ʉɪɚɫɧɨɹɪɫɤ, ɨɤɪ. 
ɋɎɍ 

ɛɟɪɟɡɧɹɤ 
ɪɚɡɧɨɬɪɚɜɧɨ-
ɨɫɨɱɤɨɜɵɣ 

30 10 1 

Am2 

ȿɦɟɥɶɹɧɨɜɫɤɢɣ 
ɪɚɣɨɧ, ɨɤɪ. 
ɚɷɪɨɩɨɪɬɚ 
ȿɦɟɥɶɹɧɨɜɨ, ɡɨɧɚ 
ɷɤɨɬɨɧɚ 

ɥɭɝ 
ɪɚɡɧɨɬɪɚɜɧɨ-
ɡɥɚɤɨɜɵɣ 

30 10 - 

Am3 

ȿɦɟɥɶɹɧɨɜɫɤɢɣ 
ɪɚɣɨɧ, ɨɤɪ. ɫ. 
Ɂɟɥɟɞɟɟɜɨ, ɡɨɧɚ 
ɷɤɨɬɨɧ 

ɥɭɝ 
ɤɪɭɩɧɨɬɪɚɜɧɨ-
ɡɥɚɤɨɜɵɣ 

30 - - 

Am4 
Ɇɚɧɫɤɢɣ ɪɚɣɨɧ, 
ɨɤɪ. ɩɨɫ. Ɇɚɧɫɤɢɣ 

ɥɭɝ 
ɪɚɡɧɨɬɪɚɜɧɵɣ 

30 - - 

Aa1 
ȿɦɟɥɶɹɧɨɜɫɤɢɣ 
ɪɚɣɨɧ, ɨɤɪ. ɞ. 
Ⱦɪɨɤɢɧɨ 

ɫɭɯɨɞɨɥɶɧɵɣ 
ɥɭɝ ɡɥɚɤɨɜɨ-
ɪɚɡɧɨɬɪɚɜɧɵɣ 

30 10 1 

Aa2 
Ȼɨɥɶɲɟɭɥɭɣɫɤɢɣ 
ɪɚɣɨɧ, ɨɤɪ. ɫ. 
Ȼɨɥɶɲɨɣ ɍɥɭɣ 

ɥɭɝ 
ɪɚɡɧɨɬɪɚɜɧɨ-
ɡɥɚɤɨɜɵɣ 

30 10 - 

Aa3 
ɒɢɪɢɧɫɤɢɣ ɪɚɣɨɧ, 
ɨɤɪ. ɩɨɫ. 
Ʉɨɥɨɞɟɡɧɵɣ 

ɨɫɬɟɩɧɟɧɧɵɣ 
ɥɭɝ 
ɪɚɡɧɨɬɪɚɜɧɨ-
ɡɥɚɤɨɜɵɣ 

30 - - 

Aa4 

ɒɭɲɟɧɫɤɢɣ ɪɚɣɨɧ, 
ɇɚɰɢɨɧɚɥɶɧɵɣ ɩɚɪɤ 
«ɒɭɲɟɧɫɤɢɣ ɛɨɪ», 
ɞɨɥɢɧɚ ɪ. Ɍɚɥɨɜɤɢ 

ɨɛɨɱɢɧɚ ɥɟɫɧɨɣ 
ɞɨɪɨɝɢ 

30 - - 

Aa5 
Ʉɪɚɫɧɨɬɭɪɚɧɫɤɢɣ 
ɪɚɣɨɧ, ɨɤɪ. ɫ. 
Ʉɪɚɫɧoɬɭɪɚɧɫɤ 

oɫɬeɩɧeɧɧɵɣ 
ɥɭɝ 

- 10 - 

Aa6 
ȿɪɦɚɤɨɜɫɤɢɣ ɪɚɣɨɧ, 
ɩ. Ɍɚɧɡɵɛɟɣ, 
ɭɪɨɱɢɳɟ ɋɤɨɤ 

ɥɭɝ 
ɤɪɭɩɧɨɬɪɚɜɧɨ-
ɡɥɚɤɨɜɵɣ 

30 - - 

Ai  
ɉɪɢɪɨɞɧɵɣ ɩɚɪɤ 
ȿɪɝɚɤɢ, ɞɨɥɢɧɚ ɪ. 
Ɇɚɥɵɣ Ʉɟɛɟɠ 

ɥɭɝ 
ɤɪɭɩɧɨɬɪɚɜɧɨ-
ɡɥɚɤɨɜɵɣ 

30 15 1 

Ak1 
ȿɪɦɚɤɨɜɫɤɢɣ ɪɚɣɨɧ, 
ɍɫɢɧɫɤɚɹ ɤoɬɥoɜɢɧɚ 

ɨɫɬɟɩɧɟɧɧɵɣ 
ɥɭɝ 

- 10 - 

Ak2 
ɉɪɢɪɨɞɧɵɣ ɩɚɪɤ 
ȿɪɝɚɤɢ, ɞɨɥɢɧɚ ɪ. 
Ɉɪɟɲ 

ɥɭɝ 
ɤɪɭɩɧɨɬɪɚɜɧɨ-
ɡɥɚɤɨɜɵɣ 

30 15 1 

Asha 
ɉɪɢɪɨɞɧɵɣ ɩɚɪɤ 
ȿɪɝɚɤɢ, ɞɨɥɢɧɚ 
ɪ.ɂɨɫɟɮɨɜɤɚ 

ɨɛɨɱɢɧɚ ɥɟɫɧɨɣ 
ɞɨɪɨɝɢ 

30 15 1 

Ashm1 
ɉɪɢɪɨɞɧɵɣ ɩɚɪɤ 
ȿɪɝɚɤɢ, ɞɨɥɢɧɚ ɪ. 
Ɍɭɲɤɚɧɱɢɤ 

ɥɭɝ 
ɪɚɡɧɨɬɪɚɜɧɨ-
ɡɥɚɤɨɜɵɣ 

30 - - 

Ashm2 ɉɪɢɪɨɞɧɵɣ ɩɚɪɤ ɨɛɨɱɢɧɚ ɥɟɫɧɨɣ 30 15 1 
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ȿɪɝɚɤɢ, ɫɦɨɬɪɨɜɚɹ 
ɩɥɨɳɚɞɤɚ 

ɞɨɪɨɝɢ 

* Am – Achillea millefolium, Aa – Achillea asiatica, Ak – Achillea kuprijanovii, Ai – 

Achillea inundata, Asha - Achillea schauloi, Ashm - Achillea schmakovii 

 

2.2 Ɇɟɬɨɞɵ ɚɧɚɥɢɡɚ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ 

 

Ⱦɥɹ ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɛɵɥo ɩɪoɜeɞeɧo ɢɡɦeɪeɧɢe ɫɥeɞɭɸɳɢɯ 

ɩɚɪɚɦeɬɪoɜ ɝeɧeɪɚɬɢɜɧɵɯ ɢ ɜeɝeɬɚɬɢɜɧɵɯ oɪɝɚɧoɜ ɪɚɫɬeɧɢɣ: ɜɵɫoɬɚ ɪɚɫɬeɧɢɹ 

(ɯ1); ɜɵɫoɬɚ oɛɳeɝo ɫoɰɜeɬɢɹ (ɯ2);ɫɪeɞɧɹɹ ɞɥɢɧɚ ɦeɠɞoɭɡɥɢɹ (ɯ3); ɤoɥɢɱeɫɬɜo 

ɥɢɫɬɶeɜ (ɯ4); ɲɢɪɢɧɚ ɪɚɯɢɫɚ ɫ ɤɪɵɥoɦ (ɯ5); ɥɢɫɬ ɫeɪeɞɢɧɧoɣ ɮoɪɦɚɰɢɢ: ɞɥɢɧɚ 

(ɯ6) ɢ ɲɢɪɢɧɚ (ɯ7) ɞoɥɢ ɩeɪɜoɝo ɩoɪɹɞɤɚ, ɞɥɢɧɚ (ɯ8) ɢ ɲɢɪɢɧɚ (ɯ9) ɞoɥɢ 

ɜɬoɪoɝo ɩoɪɹɞɤɚ, ɪɚɫɫɬoɹɧɢe ɦeɠɞɭ ɞoɥɹɦɢ ɩeɪɜoɝo ɢ ɜɬoɪoɝo ɩoɪɹɞɤoɜ (ɯ10); 

ɥɢɫɬ ɜeɪɯoɜoɣ ɮoɪɦɚɰɢɢ: ɞɥɢɧɚ (ɯ11) ɢ ɲɢɪɢɧɚ (ɯ12) ɞoɥɢ ɩeɪɜoɝo ɩoɪɹɞɤɚ, 

ɞɥɢɧɚ (ɯ13) ɢ ɲɢɪɢɧɚ (ɯ14) ɞoɥɢ ɜɬoɪoɝo ɩoɪɹɞɤɚ, ɪɚɫɫɬoɹɧɢe ɦeɠɞɭ ɞoɥɹɦɢ 

ɥɢɫɬɚ ɜeɪɯoɜoɣ ɮoɪɦɚɰɢɢ (ɯ15);  ɤoɥɢɱeɫɬɜo ɫoɰɜeɬɢɣ (ɯ16); ɞɢɚɦeɬɪ ɤoɪɡɢɧɤɢ 

(ɯ17); ɤoɥɢɱeɫɬɜo ɬɪɭɛɱɚɬɵɯ ɰɜeɬɤoɜ (ɯ18); ɞɥɢɧɚ ɬɪɭɛɱɚɬɵɯ ɰɜeɬɤoɜ (ɯ19); 

ɞɥɢɧɚ ɹɡɵɱɤoɜɵɯ ɰɜeɬɤoɜ (ɯ20), ɫɨɨɬɧɨɲɟɧɢɟ ɞɥɢɧɵ ɢ ɲɢɪɢɧɵ ɞɨɥɢ ɩɟɪɜɨɝɨ 

ɩɨɪɹɞɤɚ ɥɢɫɬɚ ɫɪɟɞɢɧɧɨɣ ɮɨɪɦɚɰɢɢ (ɯ21). 

Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɨɰɟɧɢɜɚɟɦɵɯ ɧɚɦɢ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ 

ɩɪɢɜɨɞɢɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɢɞɨɜ ɜɨ "Ɏɥɨɪɟ 

ɋɋɋɊ" (Ʉɨɦɚɪɨɜ, 1954) "Ɏɥɨɪɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ‖ (Ʉɨɩɵɧɟɜɚ, 1980), ―Ɏɥɨɪɟ 

ɋɢɛɢɪɢ‖ (ɒɚɭɥɨ, 1997).  

ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɞɚɧɧɵɯ ɩɨ ɦɨɪɮɨɥɨɝɢɢ ɢ ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ 

ɜɵɩɨɥɧɹɥɢɫɶ ɜ ɩɪɨɝɪɚɦɦɟ R 3.6.3 (R Core Team, 2013). ɉɚɤɟɬ tidyverse 

(Wickham, 2017) ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɢɦɩɨɪɬɚ, ɭɩɨɪɹɞɨɱɢɜɚɧɢɹ, 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ. ɉɨɦɢɦɨ ɷɬɨɝɨ, ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɩɚɤɟɬ 

readxl (Wickham, 2019) ɞɥɹ ɢɦɩɨɪɬɚ ɞɚɧɧɵɯ ɮɨɪɦɚɬɚ xlsx. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɛɵɥ ɩɪɨɜɟɞɟɧ ɬɟɫɬ ɧɚ ɧɨɪɦɚɥɶɧɨɫɬɶ (ɤɪɢɬɟɪɢɣ ɒɚɩɢɪɨ-

ɍɢɥɤɚ) ɩɪɢ ɩɨɦɨɳɢ ɛɚɡɨɜɨɝɨ ɩɚɤɟɬɚ stats, ɚ ɬɚɤɠɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɤɟɬɨɜ 

tidyr (Wickham, 2017) ɢ magrittr (Bache, 2014) ɞɥɹ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɹ 
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ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɨɩɟɪɚɰɢɣ ɫ ɞɚɧɧɵɦɢ ɫɥɟɜɚ ɧɚɩɪɚɜɨ, ɦɢɧɢɦɢɡɚɰɢɢ 

ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɥɨɤɚɥɶɧɵɯ ɩɟɪɟɦɟɧɧɵɯ, ɭɩɪɨɳɟɧɢɹ ɞɨɛɚɜɥɟɧɢɹ ɲɚɝɨɜ ɜ ɥɸɛɨɦ 

ɦɟɫɬɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɩɟɪɚɰɢɣ. ɉɨɫɥɟ ɷɬɨɝɨ ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ Q-Q ɝɪɚɮɢɤɢ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɢ ɩɨɦɨɳɢ ɩɚɤɟɬɚ qqplot2 (Wickham, 2011). Ⱦɚɥɟɟ ɛɵɥ 

ɩɪɨɜɟɞɟɧ ɜɵɛɨɪɨɱɧɵɣ ɬɟɫɬ (ɤɪɢɬɟɪɢɣ Ʉɪɚɫɤɟɥɚ – ɍɨɥɥɟɫɚ), ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ 

ɫɨɛɨɣ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɭɸ ɚɥɶɬɟɪɧɚɬɢɜɭ ɨɞɧɨɦɟɪɧɨɦɭ ɞɢɫɩɟɪɫɢɨɧɧɨɦɭ ɚɧɚɥɢɡɭ 

ɢ ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɬɪɟɯ ɢ ɛɨɥɟɟ ɜɵɛɨɪɨɤ (Kruskal, 1952). ɉɨɫɥɟ ɛɵɥ 

ɩɪɨɜɟɞɟɧ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ ɩɨɩɚɪɧɵɣ ɬɟɫɬ (ɤɪɢɬɟɪɢɣ ɍɢɥɤɨɤɫɨɧɚ), 

ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɩɪɨɜɟɪɤɢ ɪɚɡɥɢɱɢɣ ɦɟɠɞɭ ɞɜɭɦɹ ɜɵɛɨɪɤɚɦɢ ɩɚɪɧɵɯ ɢɥɢ 

ɧɟɡɚɜɢɫɢɦɵɯ ɢɡɦɟɪɟɧɢɣ ɩɨ ɭɪɨɜɧɸ ɤɚɤɨɝɨ-ɥɢɛɨ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɩɪɢɡɧɚɤɚ, 

ɢɡɦɟɪɟɧɧɨɝɨ ɜ ɧɟɩɪɟɪɵɜɧɨɣ ɢɥɢ ɜ ɩɨɪɹɞɤɨɜɨɣ ɲɤɚɥɟ (Wilcoxon, 1992).  

Ɉɩɢɫɚɬɟɥɶɧɚɹ ɫɬɚɬɢɫɬɢɤɚ ɜɤɥɸɱɚɥɚ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: max – 

ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ, min – ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ, 

mean – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ, sd – ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɫɪɟɞɧɟɝɨ, se – 

ɫɬɚɧɞɚɪɬɧɚɹ ɨɲɢɛɤɚ ɫɪɟɞɧɟɝɨ, cv – ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ (ɪɚɫɫɱɢɬɚɧ ɩɨ 

ɮɨɪɦɭɥɟ cv = sd/mean *100). Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɡɧɚɱɟɧɢɣ ɨɩɢɫɚɬɟɥɶɧɨɣ ɫɬɚɬɢɫɬɢɤɢ 

ɛɵɥ ɡɚɞɟɣɫɬɜɨɜɚɧ ɩɚɤɟɬ rstatix (Kassambara, 2020). 

Ʉoɷɮɮɢɰɢeɧɬ ɜɚɪɢɚɰɢɢ ɢɫɩoɥɶɡɨɜɚɥɫɹ ɜ ɤɚɱeɫɬɜe ɦeɪɵ 

ɜɧɭɬɪɢɩoɩɭɥɹɰɢoɧɧoɣ ɢɡɦeɧɱɢɜoɫɬɢ, ɚ eɝo oɰeɧɤɚ ɩɪoɜeɞeɧɚ ɫ ɩoɦoɳɶɸ 

ɷɦɩɢɪɢɱeɫɤoɣ ɲɤɚɥɵ ɭɪoɜɧeɣ ɢɡɦeɧɱɢɜoɫɬɢ ɋ.Ⱥ. Ɇɚɦɚeɜɚ (1972), ɢɦeɸɳeɣ 

ɫɥeɞɭɸɳɢe ɝɪɚɞɚɰɢɢ: 

ɋ < 7% - oɱeɧɶ ɧɢɡɤɢɣ ɭɪoɜeɧɶ ɢɡɦeɧɱɢɜoɫɬɢ; 

C - 8-12% - ɧɢɡɤɢɣ ɭɪoɜeɧɶ ɢɡɦeɧɱɢɜoɫɬɢ; 

ɋ - 13-20% - ɫɪeɞɧɢɣ ɭɪoɜeɧɶ; 

ɋ - 21-40% - ɜɵɫoɤɢɣ ɭɪoɜeɧɶ; 

ɋ > 40% - oɱeɧɶ ɜɵɫoɤɢɣ ɭɪoɜeɧɶ ɢɡɦeɧɱɢɜoɫɬɢ. 

Ⱦɚɥɟɟ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɦɟɬɨɞ ɝɥɚɜɧɵɯ ɤɨɦɩɨɧɟɧɬ (Wald, 1987), ɦɟɬɨɞ k-

ɫɪɟɞɧɢɯ (MacQueen, 1967), ɢɟɪɚɪɯɢɱɟɫɤɚɹ ɤɥɚɫɬɟɪɢɡɚɰɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ȿɜɤɥɢɞɨɜɚ ɪɚɫɫɬɨɹɧɢɹ ɩɪɢ ɩɨɦɨɳɢ ɛɚɡɨɜɨɝɨ ɩɚɤɟɬɚ stats. Ⱦɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ 

ɪɟɡɭɥɶɬɚɬɨɜ ɦɧɨɝɨɦɟɪɧɨ ɚɧɚɥɢɡɚ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɩɚɤɟɬ factoextra (Kassambara, 
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2017), ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɞɟɧɞɪɨɝɪɚɦɦɵ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɩɚɤɟɬ ggdendro (de Vries, 

2016), ɚ ɞɥɹ ɨɤɪɚɫɤɢ ɩɚɤɟɬ RColorBrewer (Neuwirth, 2014). 

ɂɦɩɨɪɬ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɮɨɪɦɚɬɟ xlsx ɛɵɥ ɜɵɩɨɥɧɟɧ ɩɪɢ 

ɩɨɦɨɳɢ ɩɚɤɟɬɚ XLConnect (Java, 2020). 

 
2.3 Ɇɟɬɨɞɵ ɚɧɚɥɢɡɚ ɦɨɥɟɤɭɥяɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ 

 

Ⱥɧɚɥɢɡ ɝeɧeɬɢɱeɫɤoɝo ɩoɥɢɦoɪɮɢɡɦɚ ɩoɩɭɥɹɰɢɣ ɬɵɫɹɱeɥɢɫɬɧɢɤoɜ 

ɩɪoɜoɞɢɥɫɹ ɜ ɥɚɛoɪɚɬoɪɢɢ ɛɢoɬeɯɧoɥoɝɢɢ ɢ ɦoɥeɤɭɥɹɪɧo-ɝeɧeɬɢɱeɫɤɢɯ 

ɢɫɫɥeɞoɜɚɧɢɣ ɋɎɍ. ȼ ɚɧɚɥɢɡe ɢɫɩoɥɶɡoɜɚɥɢɫɶ 10 ɩoɩɭɥɹɰɢɣ. ɂɡ ɤɚɠɞoɣ 

ɩoɩɭɥɹɰɢɢ ɛɵɥo ɜɵɛɪɚɧo ɨɬ 10 ɞɨ 15 ɪɚɫɬeɧɢɣ, ɡɚɜeɞoɦo ɧe ɹɜɥɹɸɳɢɯɫɹ 

ɤɥoɧɚɦɢ. ȾɇɄ ɜɵɞeɥɹɥɢ ɢɡ ɫɜeɠeɜɵɫɭɲeɧɧɵɯ ɥɢɫɬɶeɜ. ɋɭɲɤɭ ɩɪoɜoɞɢɥɢ ɜ 

ɫɢɥɢɤɚɝeɥe. ɉeɪeɞ ɜɵɞeɥeɧɢeɦ ȾɇɄ ɪɚɫɬɢɬeɥɶɧɭɸ ɬɤɚɧɶ ɢɡɦeɥɶɱɚɥɢ ɜ 

ɮɚɪɮoɪoɜɵɯ ɫɬɭɩɤɚɯ. ȼɵɞeɥeɧɢe ɩɪoɜoɞɢɥɢ ɫ ɩoɦoɳɶɸ ɫɬɚɧɞɚɪɬɧoɝo ɋɌȺȼ 

ɦeɬoɞɚ (Doyle and Doyle, 1987), ɫoɫɬoɹɳeɝo ɢɡ ɪɹɞɚ ɷɬɚɩoɜ. Ⱦɚɥɟɟ ɩɪɟɞɫɬɚɜɥɟɧ 

ɩɪoɬoɤoɥ ɜɵɞeɥeɧɢɹ ȾɇɄ ɋɌȺȼ ɦeɬoɞoɦ (Doyle and Doyle, 1987).  

ɉɪeɞɜɚɪɢɬeɥɶɧɚɹ ɩoɞɝoɬoɜɤɚ ɤ ɜɵɞeɥeɧɢɸ ȾɇɄ. ɂɡɦeɥɶɱeɧɧɵe ɥɢɫɬɶɹ 

ɬɵɫɹɱeɥɢɫɬɧɢɤɚ ɩoɦeɳɚɥɢ ɜ ɫɬeɪɢɥɶɧɵe ɩɪoɛɢɪɤɢ ɗɩɩeɧɞoɪɮ 1,5 ɦɥ ɢ 

ɩoɞɩɢɫɵɜɚɥɢ ɧɚ ɤɪɵɲɤe, ɫoɝɥɚɫɧo ɧoɦeɪɭ ɩoɩɭɥɹɰɢɢ. Ⱦɥɹ ɤɚɠɞ oɣ ɩɪ oɛɵ 

ɩoɞɝoɬɚɜɥɢɜɚɥɢ 4 ɫɬeɪɢɥɶɧɵɯ 1,5 ɦɥ ɩɪoɛɢɪɤɢ, ɩoɞɩɢɫɵɜɚɥɢ ɢ ɫɬɚɜɢɥɢ ɜ ɪɹɞ 

ɞɪɭɝ ɧɚɞ ɞɪɭɝ oɦ ɜ ɩ oɞɫɬɚɜɤɭ ɞɥɹ ɩɪ oɛɢɪoɤ. ɉoɞɝoɬoɜɥɢɜɚɥɢ ɋɌȺ B ɛɭɮeɪ, 

oɱɢɫɬɢɬeɥɶɧɵɣ ɪɚɫɬɜoɪ, ɢɡoɩɪoɩɚɧoɥ, 70%-ɧɵɣ ɪɚɫɬɜoɪ ɷɬɚɧoɥɚ. 

Ɋɚɛoɬɚɥɢ ɜ ɛ oɤɫe ɩoɫɥe ɫɬeɪɢɥɢɡɚɰɢɢ eɝo ɠeɫɬɤɢɦ ɭɥɶɬɪɚɮɢ oɥeɬoɦ ɜ 

ɬeɱeɧɢe 10 ɦɢɧ. ɉɪoɛɢɪɤɢ, ɩɢɩeɬɤɢ, ɩɚɥoɱɤɢ, ɧɚɤoɧeɱɧɢɤɢ ɢ ɞɪɭɝɭɸ ɩoɫɭɞɭ ɧɚ 

ɜɪeɦɹ ɫɬ eɪɢɥɢɡɚɰɢɢ ɬɚɤɠ e ɩoɦeɳɚɥɢ ɜ ɛ oɤɫ. Oɛɪɚɡɰɵ ɧɢ ɜ ɤ oeɦ ɫɥɭɱɚ e ɧe 

ɞoɥɠɧɵ ɩ oɞɜeɪɝɚɬɶɫɹ ɜ oɡɞeɣɫɬɜɢɸ ɍɎ -ɥɭɱeɣ, ɩoɫɤoɥɶɤɭ ɜɫɹ ȾɇɄ ɜ ɷɬoɦ 

ɫɥɭɱɚe ɛɭɞeɬ ɪɚɡɪɭɲeɧɚ. Ⱦɚɥee ɜɵɞeɥeɧɢe ɲɥo ɫoɝɥɚɫɧo ɫɥeɞɭɸɳɢɦ ɩɭɧɤɬɚɦ: 

1. Ʉ oɛɪɚɡɰɭ ɞoɛɚɜɢɬɶ 1000 ɦɤɥ ɛɭɮeɪɚ ɋɌȺȼ, ɜɫɬɪɹɯɧɭɬɶ ɧɚ ȼoɪɬeɤɫe ɢ 

ɬeɪɦoɫɬɚɬɢɪoɜɚɬɶ 2 ɱɚɫɚ ɩɪɢ 60 °ɋ. 
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2. Oɛɪɚɡɰɵ ɜɫɬɪɹɯɧɭɬɶ ɧɚ ȼoɪɬeɤɫe, ɩɪoɤɪɭɬɢɬɶ ɧɚ ɰeɧɬɪɢɮɭɝe ɩɪɢ 15000 

oɛ./ɦɢɧ 20 ɦɢɧ ɩɪɢ 15 °ɋ. Oɬoɛɪɚɬɶ 600–700 ɦɤɥ ɫɭɩeɪɧɚɬɚɧɬɚ ɜ ɱɢɫɬɭɸ 

ɩɪoɛɢɪɤɭ (ɞɥɹ oɬɛoɪɚ ɤɚɠɞoɝo oɛɪɚɡɰɚ ɢɫɩoɥɶɡoɜɚɬɶ ɧoɜɭɸ ɧɚɫɚɞɤɭ ɞɥɹ 

ɩɢɩeɬɤɢ), ɞoɛɚɜɢɬɶ ɪɚɜɧoe ɤoɥɢɱeɫɬɜo ɯɥoɪoɮoɪɦɚ (ɞɥɹ oɫɚɠɞeɧɢɹ ɛeɥɤoɜ), 

ɩeɪeɦeɲɚɬɶ ɧɚ ȼoɪɬeɤɫe 30 ɫ, ɩɪoɤɪɭɬɢɬɶ ɧɚ ɰeɧɬɪɢɮɭɝe ɩɪɢ 15000 oɛ/ɦɢɧ 20 

ɦɢɧ ɩɪɢ ɬeɦɩeɪɚɬɭɪe 4 °ɋ. ɉɪoɛɢɪɤɭ ɫ oɫɬɚɬɤɚɦɢ ɪɚɫɬeɪɬoɝo ɦɚɬeɪɢɚɥɚ ɢ 

ɢɫɩoɥɶɡoɜɚɧɧɵe ɧɚɫɚɞɤɢ ɞɥɹ ɩɢɩeɬoɤ ɭɬɢɥɢɡɢɪoɜɚɬɶ. ɉoɜɬoɪɢɬɶ ɞɜɚɠɞɵ. 

3. Oɬoɛɪɚɬɶ 500 ɦɤɥ ɫɭɩeɪɧɚɬɚɧɬɚ (ɜeɪɯɧɹɹ ɱɚɫɬɶ ɠɢɞɤoɫɬɢ) ɜ ɱɢɫɬɭɸ 

ɩɪoɛɢɪɤɭ (ɞɥɹ oɬɛoɪɚ ɤɚɠɞoɝo oɛɪɚɡɰɚ ɢɫɩoɥɶɡoɜɚɬɶ ɧoɜɭɸ ɧɚɫɚɞɤɭ ɞɥɹ 

ɩɢɩeɬɤɢ), ɞoɛɚɜɢɬɶ 700 ɦɤɥ ɢɡoɩɪoɩɚɧoɥɚ, ɜɡɛoɥɬɚɬɶ ɧɚ ȼoɪɬeɤɫe, ɞɚɬɶ 10 ɦɢɧ 

ɩoɫɬoɹɬɶ ɢ ɩɪoɤɪɭɬɢɬɶ ɧɚ ɰeɧɬɪɢɮɭɝe ɩɪɢ 15000 oɛ/ɦɢɧ ɚ ɬeɱeɧɢe 20 ɦɢɧ ɩɪɢ 

ɬeɦɩeɪɚɬɭɪe 4 °ɋ. ɉɪoɛɢɪɤɭ ɫ ɯɥoɪoɮoɪɦoɦ ɢ ɢɫɩoɥɶɡoɜɚɧɧɵe ɧɚɫɚɞɤɢ ɞɥɹ 

ɩɢɩeɬoɤ ɭɬɢɥɢɡɢɪoɜɚɬɶ. ɉoɜɬoɪɢɬɶ ɞɜɚɠɞɵ. 

4. Oɬoɛɪɚɬɶ ɧɚɞoɫɚɞoɱɧɭɸ ɠɢɞɤoɫɬɶ ɫ ɩoɦoɳɶɸ ɧɚɫoɫɚ ɢ ɤoɥɛɵ ɥo-

ɜɭɲɤɢ ɩɪɚɤɬɢɱeɫɤɢ ɞo ɫɭɯoɝo oɫɚɞɤɚ. ȼ oɫɚɞɤe ɫoɞeɪɠɢɬɫɹ ȾɇɄ ɢ ɩoɥɢɫɚ-

ɯɚɪɢɞɵ. 

5. Oɫɚɞoɤ oɬɦɵɬɶ oɬ oɫɬɚɬɤoɜ ɛɭɮeɪɚ, ɢɡoɩɪoɩɚɧoɥɚ ɢ ɯɥoɪoɮoɪɦɚ 3 ɪɚɡɚ 

70%-ɧɵɦ ɷɬɚɧ oɥoɦ (ɩo ɜeɫɭ) ɩo 1 000 ɦɤɥ 1 ɪɚɡ ɢ ɩ o 500 ɦɤɥ 2 ɪɚɡɚ ɫ 

ɜɫɬɪɹɯɢɜɚɧɢeɦ ɤɚɠɞɵɢ̆ ɪɚɡ ɧɚ ȼoɪɬeɤɫe, ɰeɧɬɪɢɮɭɝɢɪoɜɚɬɶ ɩɪɢ 4°ɋ ɩo 10 ɦɢɧ ɢ 

ɫɭɲɢɬɶ ɞo ɭɬɪɚ ɜ ɛoɤɫe ɥeɠɚ. 

6. Eɫɥɢ ɡɚɩɚɯ ɫɩɢɪɬɚ ɢɡ ɩɪoɛɢɪɤɢ ɭɥeɬɭɱɢɥɫɹ ɢ ɧeɬ ɜɢɞɢɦɵɯ ɤɚɩeɥɶ 

ɜɥɚɝɢ, ɫɱɢɬɚeɦ oɛɪɚɡeɰ ɫɭɯɢɦ ɢ ɪɚɫɬɜ oɪɹeɦ eɝo ɜ 50 ɦɤɥ ɞ eɢoɧɢɡɢɪoɜɚɧɧoɣ 

ɜoɞɵ ɩɪɢ 40 °ɋ 40 ɦɢɧ ɧɚ ɲ eɣɤeɪe ɩɪɢ 1 000 oɛ./ɦɢɧ ɩɪɢ ɩeɪɢoɞɢɱeɫɤoɦ 

ɜɫɬɪɹɯɢɜɚɧɢɢ ɧɚ ȼoɪɬeɤɫe (2–3 ɪɚɡɚ). Ɋɚɫɬɜoɪeɧɧɭɸ ȾɇɄ ɯɪɚɧɢɬɶ ɜ 

ɦoɪoɡɢɥɶɧoɣ ɤɚɦeɪe ɩɪɢ –20 °ɋ (Oɪeɲɤoɜɚ, əɦɫɤɢɯ, 2018). 

Ⱦɚɥɶɧeɣɲɢɣ ɚɧɚɥɢɡ ɩoɥɢɦoɪɮɢɡɦɚ ɜɵɞeɥeɧɧoɣ ȾɇɄ ɪɚɫɬeɧɢɣ  

ɩɪoɜoɞɢɥɢ ɫ ɩoɦoɳɶɸ ISSR ɦeɬoɞɚ (Inter-Simple Sequence Repeats – 

ɦeɠɦɢɤɪoɫɚɬeɥɥɢɬɧɵe ɩoɜɬoɪɵ ɩ oɫɥeɞoɜɚɬeɥɶɧoɫɬeɣ), ɤoɬoɪɵɣ ɚɧɚɥɢɡɢɪɭeɬ 

ɚɧoɧɢɦɧɵɣ ɩoɥɢɦoɪɮɢɡɦ ȾɇɄ.  
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ISSR-PCR ɩɪoɜoɞɢɥɢ ɜ 20 ɦɤɥ ɫɦeɫɢ (6 ɦɤɥ ddist ɇ2O; 10 ɦɤɥ ɫɦeɫɢ 

ȻɢoɆɚɫɬeɪHS-Taq ɉɐɊ-Color 2x, 2 ɦɤɥ ȾɇɄ; 2 ɦɤɥ 10 ɦɆ ɩɪɚɣɦeɪɚ) ɧɚ 

ɚɦɩɥɢɮɢɤɚɬoɪe C1000 Thermal Cycler Bio Rad ɫ ɢɫɩoɥɶɡoɜɚɧɢeɦ ɪeɚɤɬɢɜoɜ 

ɩɪoɢɡɜoɞɫɬɜɚ OOO «ȻɢoɥɚɛɆɢɤɫ» (ɝ.ɇoɜoɫɢɛɢɪɫɤ) ɢ ɁȺO «Eɜɪoɝeɧ» 

(ɝ.Ɇoɫɤɜɚ). Ⱥɦɩɥɢɮɢɤɚɰɢɸ ɩɪoɜoɞɢɥɢ ɩo ɫɥeɞɭɸɳeɣ ɩɪoɝɪɚɦɦe: 95ºɋ – 5 ɦɢɧ, 

95ºɋ – 20 ɫeɤ, 13 ɰɢɤɥoɜ, ɫ ɩoɧɢɠeɧɢeɦ ɬeɦɩeɪɚɬɭɪɵ ɧɚ 0,7 ºɋ ɤɚɠɞɵɣ ɰɢɤɥ: 

55ºɋ – 45 ɫeɤ, 72ºɋ – 90 ɫeɤ; 25 ɰɢɤɥoɜ: 95ºɋ – 20 ɫeɤ , 44ºɋ – 30 ɫeɤ, 72ºɋ – 90 

ɫeɤ, ɡɚɜeɪɲɚɸɳɚɹ ɫɬɚɞɢɹ: 72ºɋ – 7 ɦɢɧ, oɯɥɚɠɞeɧɢe ɩɪɢ 4ºɋ. 

Ɋɚɡɞeɥeɧɢe ɩɪoɞɭɤɬoɜ ɚɦɩɥɢɮɢɤɚɰɢɢ ɩɪoɢɡɜoɞɢɥoɫɶ ɜ ɚɝɚɪoɡɧoɦ ɝeɥe ɜ 

ɝoɪɢɡoɧɬɚɥɶɧoɣ ɷɥeɤɬɪoɮoɪeɡɧoɣ ɤɚɦeɪe Bio-Rad Sub-cell GT ɩɪɢ 120V. ɉoɫɥe 

ɷɥeɤɬɪoɮoɪeɡɚ ɝeɥɶ oɤɪɚɲɢɜɚɥɢ ɪɚɫɬɜoɪoɦ ɛɪoɦɢɞɚ ɷɬɢɞɢɹ ɢ ɮoɬoɝɪɚɮɢɪoɜɚɥɢ 

ɜ ɩɪoɯoɞɹɳeɦ ɍɎ-ɢɡɥɭɱeɧɢɢ. 

ɇɚ ɩeɪɜoɦ ɷɬɚɩe ɢɫɫɥeɞoɜɚɧɢɣ oɫɭɳeɫɬɜɥɹɥɢ ɩoɞɛoɪ ɩɪɚɢ̆ɦeɪoɜ, ɤoɬoɪɵe 

ɞɚɸɬ ɞoɫɬɚɬoɱɧoe ɤoɥɢɱeɫɬɜo ɮɪɚɝɦeɧɬoɜ ȾɇɄ ɧɚ oɛɴeɤɬe ɢɡɭɱeɧɢɹ (ɬɚɛɥ.1). 

Ⱦɥɹ ɷɬoɝo ɦɵ ɢɫɩoɥɶɡoɜɚɥɢ ȾɇɄ oɬ 2 oɛɪɚɡɰoɜ, oɬɧoɫɹɳɢɯɫɹ ɤ ɪɚɡɧɵɦ ɜɢɞɚɦ ɢ 

ɩoɩɭɥɹɰɢɹɦ. ɇɚ ɫɥeɞɭɸɳeɦ ɷɬɚɩe ɩɪoɜoɞɢɥɢ ɚɦɩɥɢɮɢɤɚɰɢɸ ɜɫ eɯ oɛɪɚɡɰoɜ 

ȾɇɄ ɫ ɜɵɛɪɚɧɧɵɦɢ ɩɪɚɢ̆ɦ eɪɚɦɢ ɢ ɪɚɡɞeɥɹɥɢ ɚɦɩɥɢɮɢɰɢɪoɜɚɧɧɵe ɮɪɚɝɦeɧɬɵ 

ȾɇɄ ɫ ɩoɦoɳɶɸ ɷɥeɤɬɪoɮoɪeɡɚ. Oɤɪɚɲeɧɧɵe ɷɬɢɞɢɭɦɛɪoɦɢɞoɦ 

ɷɥeɤɬɪoɮoɪeɡɧɵe ɝeɥɢ ɜɢɡɭɚɥɢɡɢɪoɜɚɥɢ ɜ ɭɥɶɬɪɚɮɢoɥeɬoɜɵɯ ɥɭɱɚɯ ɢ 

ɞoɤɭɦeɧɬɢɪoɜɚɥɢ. Ⱦɥɹ ɛoɥee ɧɚɞeɠɧɵɯ ɪeɡɭɥɶɬɚɬoɜ ɢɫɩoɥɶɡoɜɚɥɢ ɧeɫɤoɥɶɤo 

ɩɪɚɣɦeɪoɜ. ɇɚ oɫɧoɜe ɩɪɢɫɭɬɫɬɜɢɹ ɢɥɢ oɬɫɭɬɫɬɜɢɹ ɮɪɚɝɦ eɧɬoɜ oɞɢɧɚɤoɜoɣ 

ɞɥɢɧɵ ɛɵɥɚ ɫoɫɬɚɜɥeɧɚ ɦɚɬɪɢɰɚ ɞɥɹ ɮeɧeɬɢɱeɫɤoɝo ɚɧɚɥɢɡ. ɉɪɢ ɩɨɦɨɳɢ 

ɩɪɨɝɪɚɦɦɵ Quantity One ɞɥɹ ɤɚɠɞoɝo oɛɪɚɡɰɚ oɬɦeɱɚɥoɫɶ ɧɚɥɢɱɢe ɢɥɢ 

oɬɫɭɬɫɬɜɢe ɮɪɚɝɦeɧɬoɜ ȾɇɄ oɞɢɧɚɤoɜoɣ ɞɥɢɧɵ ɧɚ ɮ oɬoɝɪɚɮɢɢ 

ɷɥeɤɬɪoɮoɪeɡɧoɝo ɝeɥɹ (ɡɞeɫɶ ɩ oɞɪɚɡɭɦeɜɚeɬɫɹ, ɱɬo ɮɪɚɝɦeɧɬɵ, ɢɦeɸɳɢe 

oɞɢɧɚɤoɜoe ɤoɥɢɱeɫɬɜo ɧɭɤɥeoɬɢɞoɜ, ɝoɦoɥoɝɢɱɧɵ), ɧɚɥɢɱɢe o ɬɦeɱɚeɬɫɹ 

ɰɢɮɪoɣ «1», oɬɫɭɬɫɬɜɢe ɰɢɮɪoɣ «0».  
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Ɍɚɛɥɢɰɚ 4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ISSR ɩɪɚɣɦɟɪɨɜ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɞɥɹ 
ɚɦɩɥɢɮɢɤɚɰɢɢ 

ɇɚɡɜɚɧɢɟ ɩɪɚɣɦɟɪɚ ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

17898Ⱥ 5-CAC-ACA-CAC-ACA-AC-3(14) 

17898ȼ 5-CAC-ACA-CAC-ACA-GT-3(14) 

17899Ⱥ 5-CAC-ACA-CAC-ACA-AG-3 (14) 

17899ȼ 5-CAC-ACA-CAC-ACA-GG-3(14) 

HB12 5-CAC-CAC-CAC-GC-3(11) 

HB14 5-CTC-CTC-CTC-GC-3(11) 

 

ɋɬɚɬɢɫɬɢɱeɫɤɭɸ oɛɪɚɛoɬɤɭ ɪeɡɭɥɶɬɚɬoɜ ɚɧɚɥɢɡɚ ɩɪoɜoɞɢɥɢ ɫ ɩoɦoɳɶɸ 

ɩɪoɝɪɚɦɦɵ Popgene version1.32 (Yeh, 1999) (ɪɚɫɱeɬ ɭɪoɜɧɹ ɩoɥɢɦoɪɮɢɡɦɚ (P), 

ɝeɧɧoɝo ɪɚɡɧooɛɪɚɡɢɹ ɇeɹ (He), ɢɧɞeɤɫɚ ɒeɧɧoɧɚ (I), oɛɳeɝo (na) ɢ 

ɷɮɮeɤɬɢɜɧoɝo (ne) ɱɢɫɥɚ ɚɥɥeɥeɣ), ɞoɥɹ ɦeɠɩoɩɭɥɹɰɢoɧɧoɝo ɝeɧeɬɢɱeɫɤoɝo 

ɪɚɡɧooɛɪɚɡɢɹ ɜ oɛɳeɦ ɪɚɡɧooɛɪɚɡɢɢ ɢɥɢ ɩoɤɚɡɚɬeɥɶ ɩoɞɪɚɡɞeɥeɧɧoɫɬɢ 

ɩoɩɭɥɹɰɢɣ (Gst). Ƚeɧeɬɢɱeɫɤɢe ɞɢɫɬɚɧɰɢɢ (D) ɦeɠɞɭ ɩoɩɭɥɹɰɢɹɦɢ oɩɪeɞeɥɹɥɢ 

ɩo ɮoɪɦɭɥe Ɇ.ɇeɹ (Nei, 1978). 

ɍɪoɜeɧɶ ɩoɞɪɚɡɞeɥeɧɧoɫɬɢ ɩoɩɭɥɹɰɢɣ oɰeɧɢɜɚɥɢ ɩo ɝɪɚɞɚɰɢɢ Ɋɚɣɬɚ 

(Wright, 1978). Ɂɧɚɱeɧɢe ɩoɤɚɡɚɬeɥɹ Gst, ɜɚɪɶɢɪɭɸɳee oɬ 0 ɞo 0,05, 

ɫooɬɜeɬɫɬɜoɜɚɥo ɧɢɡɤoɦɭ ɭɪoɜɧɸ, 0,05-0,15 – ɫɪeɞɧeɦɭ ɭɪoɜɧɸ, 0,15–0,25 – 

ɜɵɫoɤoɦɭ ɭɪoɜɧɸ ɢ ɜɵɲe 0,25 – oɱeɧɶ ɜɵɫoɤoɦɭ ɭɪoɜɧɸ ɞɢɮɮeɪeɧɰɢɚɰɢɢ 

ɩoɩɭɥɹɰɢɣ.  

Ⱦeɧɞɪoɝɪɚɦɦɭ ɫɯoɞɫɬɜɚ ɫɬɪoɢɥɢ ɩɪɢ ɩoɦoɳɢ ɤoɦɩɶɸɬeɪɧoɣ ɩɪoɝɪɚɦɦɵ 

TFPGA version 1.3 (Miller, 1997) ɧeɜɡɜeɲeɧɧɵɦ ɩɚɪɧo-ɝɪɭɩɩoɜɵɦ ɦeɬoɞoɦ 

(UPGMA- unweighted pair-group method using arithmetic average). Ƚeɧeɬɢɱeɫɤoe 

ɪɚɫɫɬoɹɧɢe ɦeɠɞɭ ɩoɩɭɥɹɰɢɹɦɢ ɪɚɫɫɱɢɬɵɜɚɥɢ ɩo ɮoɪɦɭɥe ɇɟɹ ɫ ɫoɚɜɬoɪɚɦɢ 

(Nei et al., 1978).  

Ⱦɥɹ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɛɵɥɨ ɨɬɨɛɪɚɧɨ ɩɨ ɨɞɧɨɦɭ ɨɛɪɚɡɰɭ ɞɥɹ 

ɤɚɠɞɨɝɨ ɢɡ ɢɡɭɱɚɟɦɵɯ ɜɢɞɨɜ ɪɨɞɚ Achillea (Am1-4, Aa1-5, Ak2-2, Asha-2, 

Ashm1-2, Ai -2). Ɉɛɪɚɡɰɵ ɛɵɥɢ ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɵ ɫ ɞɜɭɦɹ ɩɚɪɚɦɢ ɩɪɚɣɦɟɪɚɦɨɜ 
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(forward ɢ reverse) – ɯɥɨɪɨɩɥɚɫɬɧɨɣ ɦɟɠɝɟɧɧɨɣ ɫɩɟɣɫɟɪɧɨɣ ɨɛɥɚɫɬɶɸ trnL-F ɢ 

ɦɟɠɝɟɧɧɵɦ ɫɩɟɣɫɟɪɨɦ ɹɞɟɪɧɨɣ ȾɇɄ ITS ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɥɟɫɧɨɣ ɝɟɧɨɦɢɤɢ ɋɎɍ. 

Ⱦɥɹ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɢ ɧɚɛɨɪ ɪɟɚɤɬɢɜɨɜ BigDye Terminator v. 3.1 

(Applied Biosystems, MD, USA). Ɉɩɪɟɞɟɥɟɧɢɟ ɧɭɤɥɟɨɬɢɞɧɵɯ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ Forward ɰɟɩɟɣ ɉɐɊ-ɩɪɨɞɭɤɬɨɜ ɩɪɨɜɨɞɢɥɢ ɦɟɬɨɞɨɦ 

ɋɷɧɝɟɪɚ ɧɚ ɫɟɤɜɟɧɚɬɨɪɟ ABI 3130 (Applied Biosystems, MD, USA) (ɝ. 

ɇɨɜɨɫɢɛɢɪɫɤ).  

 

Ɍɚɛɥɢɰɚ 5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɚɣɦɟɪɨɜ ɞɥɹ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. 
ɇɚɡɜɚɧɢɟ ɩɪɚɣɦɟɪɚ ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

TrnL-F forward 5-GGTTCAAGTCCCTCTATCCC-3 

TrnL-F reverse 5-ATTTGAACTGGTGACACGAG-3 

ITS4 5-TCCTCCGCTTATTGATATGC-3 

ITS5 5-GGAAGTAAAAGTCGTAACAACG-3 

 

Ⱦɥɹ ɩɨɥɭɱɟɧɧɵɯ ɩɨɫɥɟ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɨɛɪɚɡɰɨɜ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ 

ɜɵɪɚɜɧɢɜɚɧɢɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ MEGA (Tamura, 2007), ɚɥɝɨɪɢɬɦ 

ɜɵɪɚɜɧɢɜɚɧɢɹ ClustalW (Thompson, 2003). Ⱦɥɹ ɨɛɪɚɡɰɨɜ ITS4 ɜ ɤɚɱɟɫɬɜɟ 

ɚɭɬɝɪɭɩɩɵ ɛɵɥ ɨɬɨɛɪɚɧ ɜɢɞ Columnea asteroloma ɫɟɦɟɣɫɬɜɚ Gesneriaceae (Smith, 

2017), ɞɥɹ ɨɛɪɚɡɰɨɜ ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫ ɩɪɚɣɦɟɪɚɦɢ trnL-F– ɜɢɞ Tanacetum 

vulgare ɫɟɦɟɣɫɬɜɚ Asteraceae (Zhao, 2010). Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɨɧɫɟɧɫɭɫɧɨɝɨ 

ɞɟɪɟɜɚ (ɨɛɳɟɝɨ ɩɨ ɞɜɭɦ ɭɱɚɫɬɤɚɦ) – Prunus salicina ɫɟɦɟɣɫɬɜɚ Rosaceae (Zhang, 

2017). 

ɉɨɞɛɨɪ ɷɜɨɥɸɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɡɚɦɟɧ ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɫ ɩɨɦɨɳɶɸ 

ɩɪɨɝɪɚɦɦɵ Jmodeltest-2.1.10 (Posada, 2008). Ⱦɥɹ ɜɵɛɨɪɚ ɦɨɞɟɥɢ ɢɫɩɨɥɶɡɨɜɚɥɫɹ 

ɤɪɢɬɟɪɢɣ BIC (Bayesian information criterion) (Schwarz, 1978), ɜɵɛɢɪɚɟɬɫɹ 

ɦɨɞɟɥɶ ɫ ɧɚɢɦɟɧɶɲɢɦ ɡɧɚɱɟɧɢɟɦ BIC. Ɏɚɣɥɵ ɫ ɜɵɪɚɜɧɢɜɚɧɢɟɦ ɛɵɥɢ 

ɩɟɪɟɮɨɪɦɚɬɢɪɨɜɚɧɵ ɜ ɮɨɪɦɚɬ nexus ɫ ɩɨɦɨɳɶɸ ɨɧɥɚɣɧ-ɤɨɧɜɟɪɬɟɪɚ LIRMM 

(LIRMM, 2021). ɉɨɫɬɪɨɟɧɢɟ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɨɝɨ ɞɟɪɟɜɚ ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧɨ ɩɪɢ 
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ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ MrBayes-3.2.5 (Ronquist, 2012). ȼɢɡɭɚɥɢɡɚɰɢɹ ɞɟɪɟɜɚ ɛɵɥɚ 

ɨɫɭɳɟɫɬɜɥɟɧɚ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ FigTree-1.4.4 (Rambaut, 2018). 
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ȽɅȺȼȺ 3. ɊȿɁɍɅɖɌȺɌɕ ɂɋɋɅȿȾɈȼȺɇɂə 

 

3.1 Ɇɨɪɮɨɥɨɝɢɱɟɫɤɚя ɢɡɦɟɧɱɢɜɨɫɬɶ ɩɨɩɭɥяɰɢɣ ɜɢɞɨɜ ɪ. Achillea 

 

ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɨɞɢɮɢɤɚɰɢɨɧɧɨɣ ɢɡɦɟɧɱɢɜɨɫɬɢ ɜɵɹɜɥɟɧɨ, ɱɬɨ 

ɛɨɥɶɲɢɧɫɬɜɨ ɩɪɢɡɧɚɤɨɜ ɞɥɹ ɢɡɭɱɟɧɧɵɯ ɩɨɩɭɥɹɰɢɣ ɢɦɟɸɬ ɜɵɫɨɤɢɣ ɢ ɨɱɟɧɶ 

ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɢɡɦɟɧɱɢɜɨɫɬɢ, ɫɨɝɥɚɫɧɨ ɲɤɚɥɟ ɋ. Ⱥ. Ɇɚɦɚɟɜɚ (1972). Ʉ ɬɚɤɢɦ 

ɩɪɢɡɧɚɤɚɦ ɨɬɧɨɫɹɬɫɹ: ɲɢɪɢɧɚ ɞɨɥɢ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ ɥɢɫɬɚ ɫɪɟɞɢɧɧɨɣ ɮɨɪɦɚɰɢɢ 

(x7, ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɜɚɪɶɢɪɭɟɬ ɨɬ 25,4 ɞɨ 49,5%), ɞɥɢɧɚ (x8, Cv = 25,4 – 

54,8%) ɢ ɲɢɪɢɧɚ (x9, Cv = 21,6 – 52,2%) ɞɨɥɢ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɥɢɫɬɚ ɫɪɟɞɢɧɧɨɣ 

ɮɨɪɦɚɰɢɢ, ɲɢɪɢɧɚ ɞɨɥɢ  ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ (x12, Cv = 30,6 – 49,8%) ɢ ɞɥɢɧɚ ɞɨɥɢ 

ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ (x13, Cv = 29,1 – 42,7%) ɥɢɫɬɚ ɜɟɪɯɨɜɨɣ ɮɨɪɦɚɰɢɢ. ȼɵɫɨɤɢɦ 

ɭɪɨɜɧɟɦ ɢɡɦɟɧɱɢɜɨɫɬɢ ɨɛɥɚɞɚɸɬ ɞɜɚ ɩɪɢɡɧɚɤɚ: ɞɥɢɧɚ ɞɨɥɢ  ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ 

ɥɢɫɬɚ ɫɪɟɞɢɧɧɨɣ (x6, Cv = 22,9 – 36,6%)  ɢ  ɜɟɪɯɨɜɨɣ (x11, Cv = 23,5 – 30,1%) 

ɮɨɪɦɚɰɢɣ.  

ȼɵɫɨɤɢɦ ɢ ɫɪɟɞɧɢɦ ɭɪɨɜɧɟɦ ɢɡɦɟɧɱɢɜɨɫɬɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɩɪɢɡɧɚɤɢ: ɞɥɢɧɚ ɦɟɠɞɨɭɡɥɢɹ (x3, Cv = 16,9% - 33,8%), ɤɨɥɢɱɟɫɬɜɨ ɬɪɭɛɱɚɬɵɯ 

ɰɜɟɬɤɨɜ (ɯ18, Cv = 13,4 – 38,8%) ɮɨɪɦɚ ɥɢɫɬɚ ɫɪɟɞɢɧɧɨɣ ɮɨɪɦɚɰɢɢ (ɯ21, Cv = 

20,8 – 35,1%). Ɉɱɟɧɶ ɜɵɫɨɤɢɦ, ɜɵɫɨɤɢɦ ɢ ɫɪɟɞɧɢɦ ɭɪɨɜɧɟɦ ɢɡɦɟɧɱɢɜɨɫɬɢ 

ɨɛɥɚɞɚɸɬ ɩɪɢɡɧɚɤɢ: ɜɵɫɨɬɚ ɨɛɳɟɝɨ ɫɨɰɜɟɬɢɹ (x2, Cv = 18,9 – 67,0%), 

ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɨɥɹɦɢ ɥɢɫɬɚ ɫɪɟɞɢɧɧɨɣ (x10, Cv = 17,1 – 51,1%) ɢ ɜɟɪɯɨɜɨɣ 

(ɯ15, Cv = 18,2 – 53,2%) ɮɨɪɦɚɰɢɣ, ɲɢɪɢɧɚ ɞɨɥɢ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɥɢɫɬɚ 

ɜɟɪɯɨɜɨɣ ɮɨɪɦɚɰɢɢ (x14, Cv = 16,5 – 42,5%), ɤɨɥɢɱɟɫɬɜɨ ɫɨɰɜɟɬɢɣ (x16, Cv = 

18,1 – 58,2%). 

ȼɵɫɨɤɢɦ, ɫɪɟɞɧɢɦ ɢ ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ ɢɡɦɟɧɱɢɜɨɫɬɢ ɨɛɥɚɞɚɸɬ ɫɥɟɞɭɸɳɢɟ 

ɩɪɢɡɧɚɤɢ: ɜɵɫɨɬɚ ɪɚɫɬɟɧɢɹ (ɯ1, Cv = 10,8 – 28,3%), ɲɢɪɢɧɚ ɪɚɯɢɫɚ ɫ ɤɪɵɥɨɦ 

(ɯ5, Cv = 10,7 – 31,1%), ɞɢɚɦɟɬɪ ɤɨɪɡɢɧɤɢ (ɯ17, Cv = 8,9 – 38,1%). Ɉɬ ɨɱɟɧɶ 

ɧɢɡɤɨɝɨ ɞɨ ɫɪɟɞɧɟɝɨ ɭɪɨɜɧɹ ɢɡɦɟɧɱɢɜɨɫɬɢ ɜɚɪɶɢɪɭɸɬ ɤɨɥɢɱɟɫɬɜɨ ɥɢɫɬɶɟɜ (ɯ4, 

Cv = 7,3 – 18,6%) ɢ ɞɥɢɧɚ ɬɪɭɛɱɚɬɵɯ ɰɜɟɬɤɨɜ (ɯ19, Cv = 4,3 – 18,5%), ɚ ɧɢɡɤɢɦ ɢ  
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 ɂɡɶɹɬɨ 17 ɫɬɪɚɧɢɰ 
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3.2 Ƚɟɧɟɬɢɱɟɫɤɢɣ ɩɨɥɢɦɨɪɮɢɡɦ ɩɨɩɭɥяɰɢɣ ɜɢɞɨɜ ɪ.Achillea ɧɚ ɨɫɧɨɜɟ 

ISSR-ɦɚɪɤɟɪɨɜ 

 

Ⱥɧɚɥɢɡ ɝeɧeɬɢɱeɫɤoɝo ɪɚɡɧooɛɪɚɡɢɹ ɩoɩɭɥɹɰɢɣ ɬɵɫɹɱeɥɢɫɬɧɢɤoɜ 

ɩɪoɜoɞɢɥɫɹ ɫ ɩoɦoɳɶɸ ISSR-PCR ɦeɬoɞɚ. Oɛɴeɤɬoɦ ɢɫɫɥeɞoɜɚɧɢɣ ɫɥɭɠɢɥɢ 2 

ɩoɩɭɥɹɰɢɢ Achillea millefolium (Am1, Am2), 3 - A. asiatica (Aa1, Aa2, Aa5), 2 – A. 

kuprijanovii (Ak1, Ak2), 2 – A. schmakovii (Ashm1, Ashm2) ɢ ɩɨ ɨɞɧɨɣ ɩɨɩɭɥɹɰɢɢ 

ɞɥɹ A. inundata (Ai ), A. shaulo (Asha).  ȼ ɚɧɚɥɢɡe ɢɫɩoɥɶɡoɜɚɥoɫɶ 6 ɩɪɚɣɦeɪɨɜ, 

oɛɥɚɞɚɸɳɢɯ ɜɵɫoɤɢɦ ɭɪoɜɧeɦ ɩoɥɢɦoɪɮɢɡɦɚ ɢ ɞɚɸɳɢɯ ɜoɫɩɪoɢɡɜoɞɢɦɵɣ 

ɪeɡɭɥɶɬɚɬ.  

ISSR-PCR ɚɧɚɥɢɡoɦ ɜɵɹɜɥeɧo 96 ɮɪɚɝɦeɧɬɨɜ ȾɇɄ, ɩɪoɰeɧɬ 

ɩoɥɢɦoɪɮɢɡɦɚ ɤoɬoɪɵɯ ɫɭɦɦɚɪɧo ɫoɫɬɚɜɥɹeɬ 100% (ɬɚɛɥɢɰɚ 9). ɑɢɫɥo 

ɚɦɩɥɢɮɢɰɢɪoɜɚɧɧɵɯ ɮɪɚɝɦeɧɬoɜ ȾɇɄ, ɜ ɡɚɜɢɫɢɦoɫɬɢ oɬ ɩɪɚɣɦeɪɚ (ɬɚɛɥɢɰɚ 9), 

ɜɚɪɶɢɪoɜɚɥo oɬ 13 (17898A ɢ 17898B) ɞo 21 (HB14). ɑɢɫɥo ɩoɥɢɦoɪɮɧɵɯ 

ɮɪɚɝɦeɧɬoɜ ɜ ɫɭɦɦɚɪɧoɣ ɜɵɛoɪɤe ɢɡɦeɧɹɥoɫɶ oɬ 8 ɞo 21. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɭɪoɜeɧɶ ɩoɥɢɦoɪɮɢɡɦɚ ȾɇɄ ɡɚɮɢɤɫɢɪoɜɚɧ ɩɪɢ 

ɢɫɩoɥɶɡoɜɚɧɢɢ ɜɫeɯ ɲɟɫɬɢ ɩɪɚɣɦeɪoɜ (ɩo 100%). ɍɪoɜeɧɶ oɛɳeɝo 

ɜɧɭɬɪɢɩoɩɭɥɹɰɢoɧɧoɝo ɝeɧeɬɢɱeɫɤoɝo ɪɚɡɧooɛɪɚɡɢɹ ɜɚɪɶɢɪɭeɬ oɬ 64,58 ɞo 92,71 

(ɬɚɛɥɢɰɚ 9).  

ɇɚɢɛoɥɶɲee ɤoɥɢɱeɫɬɜo ɩoɥɢɦoɪɮɧɵɯ ɚɦɩɥɢɮɢɰɢɪoɜɚɧɧɵɯ ɮɪɚɝɦeɧɬoɜ 

ȾɇɄ (P=92,71%) ɧɚɛɥɸɞɚeɬɫɹ ɞɥɹ ɩoɩɭɥɹɰɢɢ  Achillea asiatica, 

ɩɪoɢɡɪɚɫɬɚɸɳeɣ ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ ɞɟɪɟɜɧɢ Ⱦɪɨɤɢɧɨ ȿɦɟɥɶɹɧɨɜɫɤɨɝɨ ɪɚɣɨɧɚ 

(ɫɭɯɨɞɨɥɶɧɵɣ ɥɭɝ ɡɥɚɤɨɜɨ-ɪɚɡɧɨɬɪɚɜɧɵɣ). Ɍɚɤɠe ɜɵɫoɤɢɣ ɩɪoɰeɧɬ 

ɩoɥɢɦoɪɮɢɡɦɚ ɯɚɪɚɤɬeɪeɧ ɞɥɹ ɩoɩɭɥɹɰɢɣ Asha ɢ Ak2, ɩɪoɢɡɪɚɫɬɚɸɳɢɯ 

ɞɨɥɢɧɚɯ ɪɟɤ Ɉɪɟɲ ɢ ɂɨɫɟɮɨɜɤɚ ɉɪɢɪɨɞɧɨɝɨ ɩɚɪɤɚ ȿɪɝɚɤɢ (P=91,67%). 

Ɇɢɧɢɦɚɥɶɧɵe ɡɧɚɱeɧɢɹ ɞɚɧɧoɝo ɩoɤɚɡɚɬeɥɹ (P=64,58%) ɡɚɮɢɤɫɢɪoɜɚɧɵ ɞɥɹ 

ɩoɩɭɥɹɰɢɢ Ak1, ɩɪoɢɡɪɚɫɬɚɸɳeɣ ɜ ɍɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɟ ȿɪɦɚɤɨɜɫɤɨɝɨ ɪɚɣɨɧɚ 

(ɨɫɬɟɩɧɟɧɧɵɣ ɥɭɝ). 
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Ɍɚɛɥɢɰɚ 9 – ɏɚɪɚɤɬeɪɢɫɬɢɤɚ ɮɪɚɝɦeɧɬoɜ ȾɇɄ, ɚɦɩɥɢɮɢɰɢɪoɜɚɧɧɵɯ ISSR-PCR ɦeɬoɞoɦ 

ISSR-

ɩɪɚɣɦeɪ 

ɉoɫɥeɞoɜɚɬeɥɶɧoɫɬɶ 

(5‘->3‘) 

ɑɢɫɥo (ɩɪoɰeɧɬ) ɩoɥɢɦoɪɮɧɵɯ ɮɪɚɝɦeɧɬoɜ ȾɇɄ Oɛɳee ɱɢɫɥo 

ɮɪɚɝɦeɧɬoɜ 

Am1 Am3 Aa1 Aa2 Aa5 Ak1 Ai  Ashm2 Asha Ak2 
ɉoɥɢɦoɪɮɧɵɯ 

HB12 (CAC)3GC 
15 

(88,23%) 

15 

(88,23%) 

13 

(76,47%) 

17 

(100%) 

15 

(88,23%) 

13 

(76,47%) 

14 

(82,35%) 

16 

(94,18%) 

17 

(100%) 

15 

(88,23%) 
17 (100%) 

HB14 (CT)8GC 
19 

(90,47%) 

19 

(90,47%) 

18 

(85,71%) 

18 

(85,71%) 

20 

(95,23%) 

17 

(80,95%) 

20 

(95,23%) 

19 

(90,47%) 

20 

(95,23%) 

19 

(90,47%) 
21 (100%) 

17898A (CA)6AC 
12 

(92,30%) 

12 

(92,30%) 

10 

(76,92%) 

9 

(69,23%) 

10 

(76,92%) 

9 

(69,23%) 

10 

(76,92%) 

10 

(76,92%) 

13 

(100%) 

11 

(84,61%) 
13 (100%) 

17898B (CA)6GT 
12 

(92,30%) 

12 

(92,30%) 

8 

(61,54%) 

9 

(69,23%) 

8 

(61,54%) 

10 

(76,92%) 

11 

(84,61%) 

13 

(100%) 

11 

(84,61%) 

12 

(92,30%) 
13 (100%) 

17899A (CA)6AG 
16 

(94,12%) 

16 

(94,12%) 

12 

(70,59%) 

13 

(76,47%) 

15 

(88,23%) 

16 

(94,12%) 

16 

(94,12%) 

16 

(94,12%) 

15 

(88,23%) 

16 

(94,12%) 
17 (100%) 

17899B (CA)6GG 
13 

(86,66%) 

13 

(86,66%) 

14 

(93,32%) 

14 

(93,33%) 

13 

(86,66%) 

13 

(86,66%) 

14 

(93,32%) 

14 

(93,32%) 

13 

(86,66%) 

15 

(100%) 
15 (100%) 

ȼɫeɝo  
74 

(77,08%) 

83 

(86,46%) 

89 

(92,71%) 

80 

(83,33%) 

80 

(83,33%) 

62 

(64,58%) 

87 

(90,62%) 

87 

(90,62%) 

88 

(91,67%) 

88 

(91,67%) 
96 (100%) 
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Ƚeɧɧoe ɪɚɡɧooɛɪɚɡɢe ɇɟɹ ɜ ɫɭɦɦɚɪɧoɣ ɜɵɛoɪɤe ɫoɫɬɚɜɢɥo 0,4294 (ɬɚɛɥ. 

13). ɂɧɮɨɪɦɚɰɢɨɧɧɵɣ ɢɧɞɟɤɫ ɒɟɧɧɨɧɚ ɪɚɜɟɧ 0,6157. Ɇɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱeɧɢɹ 

ɞɚɧɧɵɟ ɩoɤɚɡɚɬeɥɢ ɢɦeɸɬ ɜ ɩoɩɭɥɹɰɢɢ Aɚ1 (ɞ. Ⱦɪɨɤɢɧɨ, He=0,3729, I=0,5429) ɢ 

Ak2 (ɉɪɢɪɨɞɧɵɣ ɩɚɪɤ ȿɪɝɚɤɢ, He=0,3718, I=0,5398). Ɍɚɤɠe ɜɵɫoɤɢ ɡɧɚɱeɧɢɹ 

ɝeɧɧoɝo ɪɚɡɧooɛɪɚɡɢɹ ɢ ɢɧɞɟɤɫɚ ɒɟɧɧɨɧɚ ɜ ɩoɩɭɥɹɰɢɹɯ Ai  (He=0, 3570, I=0, 

5208) ɢ Asha (He=0,3576, I=0, 5226), ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ ɜ ɉɪɢɪɨɞɧɨɦ ɩɚɪɤɟ 

ȿɪɝɚɤɢ. Ɇɢɧɢɦɚɥɶɧɵe ɡɧɚɱeɧɢɹ oɬɦeɱeɧɵ ɞɥɹ ɩoɩɭɥɹɰɢɢ Aa5 

(ɝ.Ʉɪɚɫɧoɬɭɪɚɧɫɤ, He=0,2568, I=0,3748). ɉoɩɭɥɹɰɢɢ Am1, Am3, Aa2, Ak1 ɢ 

Ashm2 ɯɚɪɚɤɬeɪɢɡɭɸɬɫɹ ɫɪeɞɧɢɦɢ ɡɧɚɱeɧɢɹɦɢ ɞɚɧɧɵɯ ɩoɤɚɡɚɬeɥɟɣ. 

Ʉoɷɮɮɢɰɢeɧɬ ɩoɞɪɚɡɞeɥeɧɧoɫɬɢ ɩoɩɭɥɹɰɢɣ (Gst) ɫoɫɬɚɜɥɹeɬ 0,2576. 

ɋɥeɞoɜɚɬeɥɶɧo, ɧɚ ɞoɥɸ ɦeɠɩoɩɭɥɹɰɢoɧɧoɝo ɪɚɡɧooɛɪɚɡɢɹ ɩɪɢɯoɞɢɬɫɹ 25,76%, 

ɚ ɢɡɭɱeɧɧɵe ɩoɩɭɥɹɰɢɢ ɞeɦoɧɫɬɪɢɪɭɸɬ oɱeɧɶ ɜɵɫoɤɭɸ ɫɬeɩeɧɶ 

ɞɢɮɮeɪeɧɰɢɚɰɢɢ. 

Ƚeɧeɬɢɱeɫɤɢe ɞɢɫɬɚɧɰɢɢ Ɇ.ɇeɹ (1978) ɦɢɧɢɦɚɥɶɧɵ ɦeɠɞɭ ɩoɩɭɥɹɰɢɹɦɢ 

Ai  ɢ Ak2 (0,0711), Ai  ɢ Asha (0,0777), Ai  ɢ Ashm2 (0,0787) ɢ Ashm2 ɢ Asha 

(0,0784), ɩɪɨɢɡɪɚɫɬɚɸɳɢɦɢ ɜ ɉɪɢɪɨɞɧɨɦ ɩɚɪɤɟ ȿɪɝɚɤɢ (ɬɚɛɥ.14). 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɝɟɧɟɬɢɱɟɫɤɨɟ ɫɯɨɞɫɬɜɨ ɨɛɭɫɥɨɜɥɟɧɨ ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ ɛɥɢɡɨɫɬɶɸ 

ɩɪɨɢɡɪɚɫɬɚɧɢɹ ɩɨɩɭɥɹɰɢɣ. Ɍɚɤɠe ɜɵɫoɤɭɸ ɫɬeɩeɧɶ ɫɯoɞɫɬɜɚ ɞeɦoɧɫɬɪɢɪɭɸɬ 

ɩoɩɭɥɹɰɢɢ, oɬɧoɫɹɳɢeɫɹ ɤ oɞɧoɦɭ ɜɢɞɭ: Am1 ɢ Am3 (0,1853), Aa1 ɢ Aa2 

(0,1613), Aa1 ɢ Aa5 (0,1479), Aa2 ɢ Aa5 (0,0976). ɂɡ ɩɨɩɭɥɹɰɢɣ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ 

ɨɞɧɨɦɭ ɜɢɞɭ, ɧɚɢɦɟɧɶɲɭɸ ɫɬɟɩɟɧɶ ɫɯɨɞɫɬɜɚ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɩɨɩɭɥɹɰɢɢ Ak1 ɢ 

Ak2 (0,2350), ɭɞɚɥɟɧɧɵɟ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɝeoɝɪɚɮɢɱeɫɤɢ. Ɍɚɤɠɟ ɧɚɢɦɟɧɶɲɟɣ 

ɫɬɟɩɟɧɶɸ ɫɯɨɞɫɬɜɚ ɨɛɥɚɞɚɸɬ ɫɥɟɞɭɸɳɢɟ ɩɨɩɭɥɹɰɢɢ: Am1 ɢ Aa2 (0,2808), Ai  ɢ 

Am1 (0,2799), Ak1 ɢ Asha (0,2648), Aa2 ɢ Ak1 (0,2562), Am1 ɢ Ashm2 (0,2537) ɢ 

Ak1 ɢ Ashm2 (0,2500). 
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Ɍɚɛɥɢɰɚ 10 – ɉoɤɚɡɚɬeɥɢ ɝeɧeɬɢɱeɫɤoɝo ɪɚɡɧooɛɪɚɡɢɹ ɩoɩɭɥɹɰɢɣ ɬɵɫɹɱeɥɢɫɬɧɢɤoɜ ɧɚ oɫɧoɜe ɞɚɧɧɵɯ ISSR -PCR 

ɚɧɚɥɢɡɚ 

ɉoɤɚ-

ɡɚɬeɥɶ 

Am1 Am3 Aa1 Aa2 Aa5 Ak1 Ai  Ashm2 Asha Ak2 ȼɫe ɉ 

He 0,3050 

(0,1841) 

0,3083 

(0,1847) 

0,3729 

(0,1476) 

0,2568 

(0,2117) 

0,3209 

(0,1749) 

0,2748 

(0,1894) 

0,3570 

(1635) 

0,3428 

(0,1695) 

0,3576 

(0,1603) 

0,3718 

(0,1543) 

0,4294 

(0,0949) 

I 0,4514 

(0,2509) 

0,4553 

(0,2514) 

0,5429 

(0,1956) 

0,3748 

(0,2980) 

0,4743 

(0,2365) 

0,4097 

(0,2636) 

0,5208 

(0,2173) 

0,5029 

(0,2253) 

0,5226 

(0,2122) 

0,5398 

(0,2057) 

0,6157 

(0,1146) 

 

Ɍɚɛɥɢɰɚ 11 – Ƚeɧeɬɢɱeɫɤɢe ɞɢɫɬɚɧɰɢɢ ɇeɹ ɦeɠɞɭ ɩoɩɭɥɹɰɢɹɦɢ ɬɵɫɹɱeɥɢɫɬɧɢɤoɜ ɧɚ oɫɧoɜe ISSR-PCR 

ɉ Am1 Am3 Aa1 Aa2 Aa5 Ak1 Ai  Ashm2 Asha 
Am1 ****         
Am3 0.1853 ****        
Aa1 0.2006 0.0981 ****       
Aa2 0.2808 0.2028 0.1613 ****      
Aa5 0.2033 0.1821 0.1479 0.0976 ****     
Ak1 0.1887 0.2336 0.2200 0.2562 0.2032 ****    
Ai  0.2799 0.1887 0.1549 0.1800 0.1604 0.2430 ****   

Ashm2 0.2537 0.1959 0.1464 0.2315 0.1984 0.2500 0.0787 ****  
Asha 0.2068 0.1821 0.1676 0.2194 0.1550 0.2648 0.0777 0.0784 **** 
Ak2 0.2402 0.2099 0.1667 0.2223 0.1901 0.2350 0.0711 0.0967 0.0968 
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ɇɚ ɪɢɫɭɧɤɟ 12 ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɟɧɞɪɨɝɪɚɦɦɚ ɫɯɨɞɫɬɜɚ ɩɨɩɭɥɹɰɢɣ, ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɢɫɬɚɧɰɢɢ ɇɟɹ (1978). ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɨɫɬɪɨɟɧɢɹ ɩɨɩɭɥɹɰɢɢ 

ɪɚɡɞɟɥɢɥɢɫɶ ɧɚ ɞɜɚ ɤɥɚɫɬɟɪɚ. ɉɟɪɜɵɣ ɤɥɚɫɬɟɪ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɞɜɟ 

ɩɨɩɭɥɹɰɢɢ ɜɢɞɚ A. asiatica (Aa1 ɢ Aa4, ɤɨɷɮɮɢɰɢɟɧɬ ɛɭɬɫɬɪɟɩɚ 99,51%). ȼɬɨɪɨɣ 

ɤɥɚɫɬɟɪ ɩɪɟɞɫɬɚɜɥɟɧ ɨɫɬɚɥɶɧɵɦɢ ɜɨɫɟɦɶɸ ɩɨɩɭɥɹɰɢɦɢ ɢ ɜɫɟɦɢ ɲɟɫɬɶɸ 

ɢɡɭɱɟɧɧɵɦɢ ɜɢɞɚɦɢ.  

ȼɨ ɜɬɨɪɨɦ ɤɥɚɫɬɟɪɟ ɧɚɛɥɸɞɚɟɬɫɹ ɞɟɥɟɧɢɟ ɧɚ ɞɜɚ ɫɭɛɤɥɚɫɬɟɪɚ 

(ɤɨɷɮɮɢɰɢɟɧɬ ɛɭɬɫɬɪɟɩɚ 78,10%). ɉɟɪɜɵɣ ɫɭɛɤɥɚɫɬɟɪ ɩɪɟɞɫɬɚɜɥɟɧ 

ɩɨɩɭɥɹɰɢɹɦɢ Aa5 ɢ Ak1 (ɤɨɷɮɮɢɰɢɟɧɬ ɛɭɬɫɬɪɟɩɚ 37,15%, ɨɛɴɟɞɢɧɟɧɢɟ ɦɚɥɨ 

ɞɨɫɬɨɜɟɪɧɨ). ȼɬɨɪɨɣ ɩɨɞɟɥɟɧ ɟɳɟ ɧɚ ɞɜɚ ɯɨɪɨɲɨ ɩɨɞɞɟɪɠɢɜɚɟɦɵɯ ɫɭɛɤɥɚɫɬɟɪɚ. 

ɉɟɪɜɵɣ ɢɡ ɧɢɯ ɩɪɟɞɫɬɚɜɥɹɸɬ ɩɨɩɭɥɹɰɢɢ A. millefolium (Am1 ɢ Am3, 

ɤɨɷɮɮɢɰɢɟɧɬ ɛɭɬɫɬɪɟɩɚ 96,90%). ȼɨ ɜɬɨɪɨɦ ɠɟ ɨɤɚɡɚɥɢɫɶ ɩɨɩɭɥɹɰɢɢ ɱɟɬɵɪɟɯ 

ɜɢɞɨɜ, ɨɛɴɟɞɢɧɟɧɧɵɟ ɪɟɝɢɨɧɨɦ ɩɪɨɢɡɪɚɫɬɚɧɢɹ (ɉɪɢɪɨɞɧɵɣ ɩɚɪɤ ȿɪɝɚɤɢ). 

Ⱦɚɧɧɵɣ ɫɭɛɤɥɚɫɬɟɪ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ ɩɨɞɞɟɪɠɤɢ (ɤɨɷɮɮɢɰɢɟɧɬ 

ɛɭɬɫɬɪɟɩɚ 99,71%), ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɟɞɢɧɫɬɜɟ ɝɟɧɨɮɨɧɞɚ ɞɚɧɧɵɯ ɩɨɩɭɥɹɰɢɣ.  

   

 

Ɋɢɫɭɧɨɤ 16 – Ⱦɟɧɞɪɨɝɪɚɦɦɚ ɫɯɨɞɫɬɜɚ ɩɨɩɭɥɹɰɢɣ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ISSR-

PCR ɚɧɚɥɢɡɚ. 
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Ɍɚɤɢɦ oɛɪɚɡoɦ, ɩɪoɜeɞeɧɧɵɣ ɚɧɚɥɢɡ ɝeɧeɬɢɱeɫɤoɣ ɢɡɦeɧɱɢɜoɫɬɢ 

ɩoɩɭɥɹɰɢɣ ɧɚ oɫɧoɜe ISSR-PCR ɚɧɚɥɢɡɚ, ɩoɤɚɡɚɥ, ɱɬo ɜɵɫoɤɢɣ ɭɪoɜeɧɶ 

ɜɧɭɬɪɢɩoɩɭɥɹɰɢoɧɧoɣ ɢɡɦeɧɱɢɜoɫɬɢ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɫ ɩoɦoɳɶɸ ɪɚɡɥɢɱɧɵɯ 

ɩoɤɚɡɚɬeɥeɣ (P, He, I), ɯɚɪɚɤɬeɪeɧ ɞɥɹ ɩɨɩɭɥɹɰɢɣ Aa1, Ak2, Ai  ɢ Asha. 

Oɬɧoɫɢɬeɥɶɧo ɧɢɡɤɢe ɩoɤɚɡɚɬeɥɢ ɝeɧeɬɢɱeɫɤoɣ ɜɚɪɢɚɛeɥɶɧoɫɬɢ oɬɦeɱeɧɵ ɞɥɹ 

Aa5. Ƚeɧoɮoɧɞɵ ɜɫeɯ ɢɡɭɱeɧɧɵɯ ɩoɩɭɥɹɰɢɣ ɯɚɪɚɤɬeɪɢɡɭɸɬɫɹ 

ɭɞoɜɥeɬɜoɪɢɬeɥɶɧɵɦ ɫoɫɬoɹɧɢeɦ ɢ ɦoɝɭɬ ɫɚɦoɫɬoɹɬeɥɶɧo ɜoɫɩɪoɢɡɜoɞɢɬɶɫɹ. 

Ȼoɥɶɲɚɹ ɱɚɫɬɶ ɝeɧeɬɢɱeɫɤoɣ ɢɡɦeɧɱɢɜoɫɬɢ ɢɡɭɱɟɧɧɵɯ ɩɨɩɭɥɹɰɢɣ 

(74,24%) ɩɪɢɯoɞɢɬɫɹ ɚ ɧɚ ɞoɥɸ ɜɧɭɬɪɢɩoɩɭɥɹɰɢoɧɧoɝo ɪɚɡɧooɛɪɚɡɢɹ, ɚ 25,76% 

ɹɜɥɹeɬɫɹ ɦeɠɩoɩɭɥɹɰɢoɧɧoɣ, ɬ.o. ɢɡɭɱeɧɧɵe ɩoɩɭɥɹɰɢɢ ɯɚɪɚɤɬeɪɢɡɭɸɬɫɹ 

ɜɵɫoɤɢɦ ɭɪoɜɧeɦ ɞɢɮɮeɪeɧɰɢɚɰɢɢ, ɨɞɧɚɤɨ ɯɚɪɚɤɬɟɪɧɵɦ ɞɥɹ ɜɧɭɬɢɪɜɢɞɨɜɨɝɨ 

ɭɪɨɜɧɹ.  

 

3.3 Ɏɢɥɨɝɟɧɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɪ. Achillea ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɚɪɤɟɪɨɜ 

ITS ɢ trnL-F. 

 

ȼ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɛɵɥɨ ɨɬɫɟɤɜɟɧɢɪɨɜɚɧɨ ɩɨ 

1 ɨɛɪɚɡɰɭ ɤɚɠɞɨɝɨ ɢɡ ɢɡɭɱɟɧɧɵɯ ɜɢɞɨɜ (A. millefolium, A. asiatica, A. 

kuprijanovii, A. schmakovii, A. inundata, A. schauloi). ɉɨɥɭɱɟɧɧɵɟ ɩɨɫɥɟ 

ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɛɵɥɢ ɜɵɪɚɜɧɟɧɵ ɫ ɚɭɬɝɪɭɩɩɨɣ (Calendula 

officinalis) ɩɪɢ ɩɨɦɨɳɢ ɚɥɝɨɪɢɬɦɚ Clustal W. Ⱦɥɹ ɨɛɨɢɯ ɩɨɥɭɱɟɧɧɵɯ ɮɚɣɥɨɜ ɫ 

ɜɵɪɚɜɧɢɜɚɧɢɟɦ ɛɵɥɢ ɜɵɛɪɚɧɵ ɦɨɞɟɥɢ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢɯ 

ɞɟɪɟɜɶɟɜ. Ⱦɥɹ ɨɛɪɚɡɰɨɜ ɫɟɤɜɟɧɢɪɨɜɚɧɵɯ ɫ ɭɱɚɫɬɤɚ trnL-F, ɛɵɥɚ ɜɵɛɪɚɧɚ ɦɨɞɟɥɶ 

F81+G (Felsenstein, 1981), ɞɥɹ ɨɛɪɚɡɰɨɜ ɫɟɤɜɟɧɢɪɨɜɚɧɧɵɯ ɫ ɭɱɚɫɬɤɚ ITS – TPM2 

(Posada, 2008). Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɨɝɨ ɞɟɪɟɜɚ ɫ ɩɨɦɨɳɶɸ MrBayes-

3.2.5 ɛɵɥɢ ɡɚɞɚɧɵ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ, ɫɨɝɥɚɫɧɨ ɫ ɜɵɛɪɚɧɧɨɣ ɦɨɞɟɥɶɸ. ɉɪɢ 

ɡɚɩɭɫɤɟ ɞɥɹ ɨɛɪɚɡɰɨɜ ITS ɚɧɚɥɢɡ ɛɵɥ ɨɫɬɚɧɨɜɥɟɧ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɡɧɚɱɟɧɢɹ 

ɫɪɟɞɧɟɝɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɨɬɤɥɨɧɟɧɢɹ 0,027912, ɞɥɹ trnL-F – 0,046932.  (ɬɚɛɥɢɰɚ 

12). 
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Ɍɚɛɥɢɰɚ 12 – ɉɚɪɚɦɟɬɪɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢɯ ɞɟɪɟɜɶɟɜ 

ɍɱɚɫɬɨɤ ITS trnL-F 

Jmodeltest-2.1.10 

Ɏɢɥɨɝɟɧɟɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ TPM2 F81+G 

-InL 3705.55128    2092.71935    

BIC 7498.356832    4280.054748    

 MrBayes-3.2.5 

Sets the number of substitution 

types (Nst) 

mixed 1 

Rates Equal Gamma 

Ploidy Diploid Diploid 

Number of generation 15000 15000 

Sample frequency 100 100 

Average standard deviation of 

split frequencies 

0.027912 0.046932 

 

ɉɨɥɭɱɟɧɧɵɟ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢɟ ɞɟɪɟɜɶɹ ɛɵɥɢ ɜɢɡɭɚɥɢɡɢɪɨɜɚɧɵ ɩɪɢ 

ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ FigTree. 

Ɏɢɥɨɝɟɧɟɬɢɱɟɫɤɨɟ ɞɟɪɟɜɨ ɞɥɹ ɭɱɚɫɬɤɚ ITS ɢɡɛɪɚɧɧɵɯ ɨɛɪɚɡɰɨɜ ɩɨɤɚɡɚɥɨ 

ɫɥɟɞɭɸɳɟɟ ɢɯ ɪɚɫɯɨɠɞɟɧɢɟ. ɇɚɢɛɨɥɟɟ ɛɥɢɡɤɢ ɞɪɭɝ ɤ ɞɪɭɝɭ ɨɤɚɡɚɥɢɫɶ ɜɢɞɵ A. 

millefolium ɢ A. schmakovii (ɦɟɪɚ ɩɨɞɞɟɪɠɤɢ – 1), ɤ ɞɚɧɧɵɦ ɞɜɭɦ ɜɢɞɚɚɦ ɛɥɢɡɨɤ 

ɜɢɞ A. asiatica (ɦɟɪɚ ɩɨɞɞɟɪɠɤɢ – 1). A. kuprijanovii ɢ A. schauloi ɭɞɚɥɟɧɵ ɨɬ ɧɢɯ 

(ɦɟɪɚ ɩɨɨɞɟɪɠɤɢ – 0.9035 ɢ 0.8640, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ). ɋɚɦɵɦ ɨɬɞɚɥɟɧɧɵɦ ɨɬ 

ɨɫɬɚɥɶɧɵɯ ɨɤɚɡɚɥɫɹ ɜɢɞ А. inundata (ɦɟɪɚ ɩɨɞɞɟɪɠɤɢ – 1). 
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Ɋɢɫɭɧɨɤ 17 – Ɏɢɥɨɝɟɧɟɬɢɱɟɫɤɨɟ ɞɟɪɟɜɨ ɞɥɹ ɨɛɪɚɡɰɨɜ ITS. 

 

Ɏɢɥɨɝɟɧɟɬɢɱɟɫɤɨɟ ɞɟɪɟɜɨ ɞɥɹ ɭɱɚɫɬɤɚ trnL-F ɢɡɭɱɚɟɦɵɯ ɨɛɪɚɡɰɨɜ 

ɩɨɤɚɡɚɥɨ ɫɥɟɞɭɸɳɟɟ ɢɯ ɪɚɫɯɨɠɞɟɧɢɟ. Ɍɚɤ ɜ ɨɞɧɭ ɤɥɚɞɭ ɜɨɲɥɢ ɜɢɞɵ A. asiatica 

ɢ A. millefolium (ɦɟɪɚ ɩɨɞɞɟɪɠɤɢ – 0.9137), ɧɚɢɛɨɥɟɟ ɛɥɢɡɨɤ ɤ ɧɢɦ A. inundata 

(ɦɟɪɚ ɩɨɞɞɟɪɠɤɢ – 0.854). ȼɬɨɪɭɸ ɤɥɚɞɭ ɨɛɪɚɡɨɜɚɥɢ ɜɢɞɵ A. schmakovii ɢ A. 

schauloi (ɦɟɪɚ ɩɨɞɞɟɪɠɤɢ – 0.8673), ɚ ɬɚɤɠɟ A. kuprijanovii (ɦɟɪɚ ɩɨɞɞɟɪɠɤɢ – 

0.8628). 

 

 

Ɋɢɫɭɧɨɤ 18 – Ɏɢɥɨɝɟɧɟɬɢɱɟɫɤɨɟ ɞɟɪɟɜɨ ɞɥɹ ɨɛɪɚɡɰɨɜ trnL-F. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɨɜɟɞɟɧɧɵɣ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɩɨɤɚɡɚɥ ɪɚɡɥɢɱɢɹ ɜ 

ɪɚɫɩɨɥɨɠɟɧɢɢ ɜɢɞɨɜ ɧɚ ɞɟɪɟɜɟ ɩɪɢ ɚɧɚɥɢɡɟ ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɨɜ ȾɇɄ. ɗɬɨ 

ɦɨɠɟɬ ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ ɨ ɧɟɡɚɜɢɫɢɦɨɣ ɷɜɨɥɸɰɢɢ ɭɱɚɫɬɤɨɜ ɹɞɟɪɧɨɣ ɢ 

ɯɥɨɪɨɩɥɚɫɬɧɨɣ ȾɇɄ. Ⱦɨɫɬɨɜɟɪɧɨɟ ɨɛɴɟɞɢɧɟɧɢɟ ɧɚ ɞɜɭɯ ɞɟɪɟɜɶɹɯ ɩɨɤɚɡɚɥɢ 

ɜɢɞɵ A. asiatica ɢ A. millefolium. 
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ȽɅȺȼȺ 4. ɈȻɋɍɀȾȿɇɂȿ ɊȿɁɍɅɖɌȺɌɈȼ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɜɢɞɵ ɪɨɞɚ 

Achillea, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɦɟɧɟɧɧɨɝɨ ɬɢɩɚ ɚɧɚɥɢɡɚ, ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɦɟɪɟ 

ɪɚɫɯɨɞɢɥɢɫɶ ɞɪɭɝ ɫ ɞɪɭɝɨɦ.  

Ɍɚɤ, ɜɵɹɜɥɟɧɨ, ɱɬɨ ɩɨɩɭɥɹɰɢɢ A. asiatica, A. kuprijanovii, A. inundata, A. 

schauloi, А. schmakovii ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ ɨɞɧɭ ɝɪɭɩɩɭ ɩɨ ɛɨɥɶɲɢɧɫɬɜɭ ɜɢɞɨɜ 

ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ.    ɑɟɬɤɭɸ ɨɛɨɫɨɛɥɟɧɧɨɫɬɶ 

ɨɬ ɞɪɭɝɢɯ ɜɢɞɨɜ ɬɵɫɹɱɟɥɢɬɧɢɤɚ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɩɨɩɭɥɹɰɢɢ A. millefolium, 

ɩɪɨɢɡɪɚɫɬɚɸɳɢɟ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ (ɛɟɪɟɡɧɹɤ ɪɚɡɧɨɬɪɚɜɧɨ-ɨɫɨɱɤɨɜɵɣ) ɢ ɜ 

ɨɤɪɟɫɬɧɨɫɬɹɯ ɫ. Ɂɟɥɟɞɟɟɜɨ (ɥɭɝ ɤɪɭɩɧɨɬɪɚɜɧɨ-ɡɥɚɤɨɜɵɣ). Ⱦɥɹ ɨɫɨɛɟɣ ɞɚɧɧɵɯ 

ɩɨɩɭɥɹɰɢɣ ɯɚɪɚɤɬɟɪɧɵ ɦɟɧɶɲɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɥɟɞɭɸɳɢɯ ɩɪɢɡɧɚɤɨɜ, ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɩɨɩɭɥɹɰɢɹɦɢ ɬɨɝɨ ɠɟ ɜɢɞɚ: ɯ2 (ɜɵɫɨɬɚ ɨɛɳɟɝɨ ɫɨɰɜɟɬɢɹ), 

ɯ5 (ɲɢɪɢɧɚ ɪɚɯɢɫɚ ɫ ɤɪɵɥɨɦ), ɯ7 (ɲɢɪɢɧɚ ɞɨɥɢ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ ɥɢɫɬɚ 

ɫɪɟɞɢɧɧɨɣ ɮɨɪɦɚɰɢɢ), ɯ8 (ɞɥɢɧɚ ɞɨɥɢ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɥɢɫɬɚ ɫɪɟɞɢɧɧɨɣ 

ɮɨɪɦɚɰɢɢ), ɯ11 (ɞɥɢɧɚ ɞɨɥɢ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ ɥɢɫɬɚ ɜɟɪɯɨɜɨɣ ɮɨɪɦɚɰɢɢ), ɯ15 

(ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɨɥɹɦɢ ɥɢɫɬɚ ɜɟɪɯɨɜɨɣ ɮɨɪɦɚɰɢɢ), ɯ16 (ɤɨɥɢɱɟɫɬɜɨ 

ɫɨɰɜɟɬɢɣ). 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɟɧɢɟ, ɱɬɨ «ɬɚɤɫɨɧɵ» ɪɨɞɚ Achillea ɹɜɥɹɸɬɫɹ 

ɜɧɭɬɪɢɜɢɞɨɜɵɦɢ ɟɞɢɧɢɰɚɦɢ, ɬɨɥɶɤɨ ɧɚɯɨɞɹɳɢɦɢɫɹ ɧɚ ɩɭɬɢ ɤ ɩɨɥɧɨɦɭ 

ɨɛɨɫɨɛɥɟɧɢɸ, ɬ. ɟ. ɩɨɥɭɜɢɞɚɦɢ (Ȼɨɪɫɤɢɣ, 2014). Ʉɚɤ ɨɬɦɟɱɚɟɬ ɇ. ȼ. ɋɬɟɩɚɧɨɜ 

(2016), A. kuprijanovii ɢ A. schauloi ɛɥɢɡɤɢ ɤ ɪɚɡɧɨɜɢɞɧɨɫɬɹɦ ɨɱɟɧɶ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɝɨ ɜ ɋɢɛɢɪɢ A. asiatica. Ⱥ Ⱥ. ɇ. Ʉɭɩɪɢɹɧɨɜ (1998) ɫɱɢɬɚɟɬ, ɱɬɨ 

А. schmakovii ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɛɥɢɡɤɚ ɤ A. millefolium, ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɞɨɥɟɤ 

ɥɢɫɬɶɟɜ, ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɩɪɨɜɟɞɟɧɧɵɦ ɧɚɦɢ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɦ ɚɧɚɥɢɡɨɦ. 

ɉɨ ɞɚɧɧɵɦ ɩɨɩɭɥɹɰɢɨɧɧɨɝɨ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɚɪɤɟɪɨɜ ISSR ɜɵɹɜɥɟɧɨ ɪɚɡɞɟɥɟɧɢɟ ɢɡɭɱɟɧɧɵɯ ɩɨɩɭɥɹɰɢɣ ɩɨ 

ɝɟɨɝɪɚɮɢɱɟɫɤɨɦɭ ɩɪɢɧɰɢɩɭ. Ɍɚɤ, ɩɨɩɭɥɹɰɢɢ, ɨɛɪɚɡɰɵ ɤɨɬɨɪɵɯ ɛɵɥɢ ɫɨɛɪɚɧɵ ɜ 

ɉɪɢɪɨɞɧɨɦ ɩɚɪɤɟ ȿɪɝɚɤɢ, ɨɤɚɡɚɥɢɫɶ ɧɚɢɛɨɥɟɟ ɛɥɢɡɤɢ ɞɪɭɝ ɤ ɞɪɭɝɭ 

(ɤɨɷɮɮɢɰɢɟɧɬ ɛɭɬɫɬɪɟɩɚ 99%). Ⱦɚɥɟɟ ɩɨ ɩɚɪɚɦ ɨɛɴɟɞɢɧɢɥɢɫɶ ɩɨɩɭɥɹɰɢɢ ɜɢɞɚ 
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A. millefolium, ɩɪɨɢɡɪɚɫɬɚɸɳɢɟ ɜɛɥɢɡɢ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ. ɋɥɟɞɭɸɳɭɸ ɩɚɪɭ 

ɫɨɫɬɚɜɢɥɢ ɩɨɩɭɥɹɰɢɢ ɜɢɞɨɜ A. asiatica ɢ A. kuprijanovii, ɨɛɪɚɡɰɵ ɤɨɬɨɪɵɯ ɛɵɥɢ 

ɫɨɛɪɚɧɵ ɜ ɝɟɨɝɪɚɮɢɱɟɫɤɢ ɛɥɢɡɤɢɯ Ʉɪɚɫɧɨɬɭɪɚɧɫɤɨɦ ɢ ȿɪɦɚɤɨɜɫɤɨɦ ɪɚɣɨɧɚɯ. 

ɗɬɚ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɢ ɞɪɭɝɢɦɢ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ (Ehrendorfer, 

2005; Guo, 2005, 2012). 

Ɏɢɥɨɝɟɧɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɩɨɤɚɡɚɥ ɪɚɡɥɢɱɢɹ ɜ ɪɚɫɩɨɥɨɠɟɧɢɢ ɜɢɞɨɜ ɩɪɢ 

ɚɧɚɥɢɡɟ ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɨɜ ȾɇɄ. ɗɬɨ ɦɨɠɟɬ ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ ɨ ɧɟɡɚɜɢɫɢɦɨɣ 

ɷɜɨɥɸɰɢɢ ɭɱɚɫɬɤɨɜ ɹɞɟɪɧɨɣ ɢ ɯɥɨɪɨɩɥɚɫɬɧɨɣ ȾɇɄ. Ⱦɨɫɬɨɜɟɪɧɨɟ ɨɛɴɟɞɢɧɟɧɢɟ 

ɧɚ ɞɜɭɯ ɞɟɪɟɜɶɹɯ ɩɨɤɚɡɚɥɢ ɜɢɞɵ A. asiatica ɢ A. millefolium. ɂɫɫɥɟɞɨɜɚɧɢɹ, 

ɩɪɨɜɟɞɟɧɧɵɟ Yan-Ping Guo (2012), ɬɚɤɠɟ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɩɪɨɬɢɜɨɪɟɱɢɜɵɟ 

ɪɟɡɭɥɶɬɚɬɵ ɦɟɠɞɭ ɞɟɪɟɜɶɹɦɢ, ɩɨɫɬɪɨɟɧɧɵɦɢ ɩɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɦ ɹɞɟɪɧɵɯ 

ɢ ɩɥɚɫɬɢɞɧɵɯ ɦɟɠɝɟɧɧɵɯ ɫɩɟɣɫɟɪɨɜ. Ⱥɜɬɨɪ ɫɱɢɬɚɟɬ, ɱɬɨ ɩɪɢɱɢɧɨɣ ɞɚɧɧɨɣ 

ɧɟɫɨɜɦɟɫɬɢɦɨɫɬɢ ɞɟɪɟɜɶɟɜ ɦɨɝɥɚ ɛɵɬɶ ɜɬɨɪɢɱɧɚɹ ɝɢɛɪɢɞɢɡɚɰɢɹ, 

ɩɪɟɩɹɬɫɬɜɭɸɳɚɹ ɨɩɪɟɞɟɥɟɧɢɸ ɬɨɱɧɨɝɨ ɮɢɥɨɝɟɧɟɡɚ ɢɡɭɱɟɧɧɵɯ ɜɢɞɨɜ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɢɞɨɜ 

ɪɨɞɚ Achillea ɩɪɨɜɟɞɟɧɨ ɤɪɚɣɧɟ ɦɚɥɨ. Ɉɞɧɚɤɨ ɜɫɟ ɚɜɬɨɪɵ (Ehrendorfer, 2005; 

Guo, 2012) ɫɯɨɞɹɬɫɹ ɧɚ ɬɨɦ, ɱɬɨ ɜɢɞɵ ɪɨɞɚ Achillea ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ 

ɢɡɦɟɧɱɢɜɨɫɬɶɸ. ɉɨɥɭɱɟɧɧɵɟ ɧɚɦɢ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɪɟɡɭɥɶɬɚɬɵ ɧɟ ɩɨɡɜɨɥɹɸɬ 

ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ ɨ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɫɬɢ ɜɢɞɨɜ ɪ.Achillea. 

Ɍɪɟɛɭɸɬɫɹ ɞɚɥɶɧɟɣɲɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɷɬɨɣ ɫɥɨɠɧɨɣ ɝɪɭɩɩɵ, ɩɨɢɫɤ ɢ ɨɬɪɚɛɨɬɤɚ 

ɦɟɬɨɞɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɜɵɹɜɢɬɶ ɨɫɨɛɢ ɝɢɛɪɢɞɨɝɟɧɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. 
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ȼɕȼɈȾɕ 

1. Ⱥɧɚɥɢɡ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɩɨɤɚɡɚɥ, ɱɬɨ ɛɥɢɡɤɨɪɨɞɫɬɜɟɧɧɵɟ 

ɜɢɞɵ ɪ. Achillea ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɦɟɲɚɧɧɭɸ ɢ ɫɥɚɛɨ ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɭɸ 

ɝɪɭɩɩɭ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɫɥɟɞɫɬɜɢɟɦ ɝɢɛɪɢɞɢɡɚɰɢɢ. Ɇɟɬɨɞɚɦɢ ɝɥɚɜɧɵɯ 

ɤɨɦɩɨɧɟɧɬ, K-means ɢ ɤɥɚɫɬɟɪɧɵɦ ɚɧɚɥɢɡɨɦ ɭɫɬɚɧɨɜɥɟɧɨ 

ɨɛɨɫɨɛɥɟɧɧɨɟ ɩɨɥɨɠɟɧɢɟ ɩɨɩɭɥɹɰɢɣ A. millefolium. Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɦɢ 

ɩɪɢɡɧɚɤɚɦɢ ɹɜɥɹɸɬɫɹ ɞɥɢɧɚ ɫɬɟɛɥɹ (ɯ1), ɲɢɪɢɧɚ ɪɚɯɢɫɚ ɫ ɤɪɵɥɨɦ (ɯ5), 

ɩɚɪɚɦɟɬɪɵ ɥɢɫɬɚ ɫɪɟɞɢɧɧɨɣ ɮɨɪɦɚɰɢɢ (ɯ6 – ɯ10), ɤɨɥɢɱɟɫɬɜɨ ɫɨɰɜɟɬɢɣ 

(ɯ16). 

2. ȼɵɫoɤɢɣ ɭɪoɜeɧɶ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɩɨɥɢɦɨɪɮɢɡɦɚ ɯɚɪɚɤɬeɪeɧ ɞɥɹ 

ɩɨɩɭɥɹɰɢɣ ɬɵɫɹɱɟɥɢɫɬɧɢɤɨɜ ɚɡɢɚɬɫɤɨɝɨ, Ʉɭɩɪɢɹɧɨɜɚ, ɩɨɣɦɟɧɧɨɝɨ, 

ɒɚɭɥɨ (Aa1, Ak2, Ai , Asha). ɂɡɭɱɟɧɧɵɟ ɩɨɩɭɥɹɰɢɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 

ɜɵɫoɤɢɦ ɭɪoɜɧɟɦ ɜɧɭɬɪɢɜɢɞɨɜɨɣ ɝɟɧɟɬɢɱɟɫɤɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ 

(Gst=0,2576) ɢ ɪɚɡɞɟɥɹɸɬɫɹ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ, ɩo ɝɟɨɝɪɚɮɢɱɟɫɤɨɦɭ 

ɩɪɢɧɰɢɩɭ.  

3. Ɏɢɥɨɝɟɧɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ, ɩɪɨɜɟɞɟɧɧɵɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ITS ɢ trnL-

F ɦɚɪɤɟɪɨɜ ɩɨɤɚɡɚɥ ɪɚɡɥɢɱɢɹ ɜ ɦɟɫɬɨɩɨɥɨɠɟɧɢɢ ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ. ɗɬɨ 

ɦɨɠɟɬ ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ ɨ ɧɟɡɚɜɢɫɢɦɨɣ ɷɜɨɥɸɰɢɢ ɭɱɚɫɬɤɨɜ ɹɞɟɪɧɨɣ ɢ 

ɯɥɨɪɨɩɥɚɫɬɧɨɣ ȾɇɄ. Ⱦɨɫɬɨɜɟɪɧɨɟ ɨɛɴɟɞɢɧɟɧɢɟ ɧɚ ɞɜɭɯ ɞɟɪɟɜɶɹɯ 

ɩɨɤɚɡɚɥɢ ɜɢɞɵ A. asiatica ɢ A. millefolium. 

4. ɉɨɥɭɱɟɧɧɵɟ ɧɚɦɢ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɪɟɡɭɥɶɬɚɬɵ ɧɟ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ 

ɜɵɜɨɞɵ ɨ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɫɬɢ ɜɢɞɨɜ ɪ. Achillea. 

Ɍɪɟɛɭɸɬɫɹ ɞɚɥɶɧɟɣɲɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɷɬɨɣ ɫɥɨɠɧɨɣ ɝɪɭɩɩɵ, ɩɨɢɫɤ ɢ 

ɨɬɪɚɛɨɬɤɚ ɦɟɬɨɞɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɜɵɹɜɢɬɶ ɨɫɨɛɢ ɝɢɛɪɢɞɨɝɟɧɧɨɝɨ 

ɩɪɨɢɫɯɨɠɞɟɧɢɹ. 
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ɉɪɢɥɨɠɟɧɢɟ Ⱥ – ɋɪeɞɧeɩoɩɭɥɹɰɢoɧɧɵe ɡɧɚɱeɧɢɹ ɩɪɢɡɧɚɤoɜ Achillea millefolium 

ɜ ɪɚɡɥɢɱɧɵɯ ɩoɩɭɥɹɰɢɹɯ 
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ɜɧ

ɵ
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ɤɢ

 

ɜɵɫoɬɚ ɪɚɫɬeɧɢɹ (ɯ1), ɫɦ 
70,05± 
10,69 

73,66± 
11,70 

74,52± 
13,59 

78,12± 
14,78 

ɜɵɫoɬɚ oɛɳeɝo ɫoɰɜeɬɢɹ (ɯ2), ɫɦ 
6,70± 
2,86 

13,94± 
9,33 

5,88± 
2,94 

14,71± 
7,25 

ɫɪeɞɧɹɹ ɞɥɢɧɚ ɦeɠɞoɭɡɥɢɹ (ɯ3), ɫɦ 
4,95± 
1,04 

8,10± 
2,06 

7,84± 
1,63 

8,49± 
1,43 

ɤoɥɢɱeɫɬɜo ɥɢɫɬɶeɜ (ɯ4), ɫɦ 
7,15 ± 
0,67 

6,44± 
0,71 

7,94± 
0,93 

5,84± 
0,73 

ɲɢɪɢɧɚ ɪɚɯɢɫɚ ɫ ɤɪɵɥoɦ (ɯ5), ɫɦ 
0,28± 
0,06 

0,33± 
0,10 

0,30± 
0,06 

0,34± 
0,07 
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ɞɥɢɧɚ ɞoɥɢ ɩeɪɜoɝo ɩoɪɹɞɤɚ (ɯ6), ɫɦ 
6,74± 
1,64 

10,28± 
3,41 

7,85± 
1,92 

8,40± 
2,59 

ɲɢɪɢɧɚ ɞoɥɢ ɩeɪɜoɝo ɩoɪɹɞɤɚ (ɯ7), ɫɦ 
1,04 ± 
0,51 

2,03± 
0,59 

1,53± 
0,62 

2,19± 
0,62 

ɞɥɢɧɚ ɞoɥɢ ɜɬoɪoɝo ɩoɪɹɞɤɚ (ɯ8), ɫɦ 
0,49± 
0,27 

1,09± 
0,33 

0,77± 
0,28 

1,54± 
0,71 

ɲɢɪɢɧɚ ɞoɥɢ ɜɬoɪoɝo ɩoɪɹɞɤɚ (ɯ9), ɫɦ 
0,19± 
0,05 

0,44± 
0,17 

0,30± 
0,12 

0,34± 
0,18 

ɪɚɫɫɬoɹɧɢe ɦeɠɞɭ ɞoɥɹɦɢ (ɯ10), ɫɦ 
0,18± 
0,05 

0,43± 
0,12 

0,27± 
0,10 

0,32± 
0,11 

ɨɬɧɨɲɟɧɢɟ ɞɥɢɧɵ ɥɢɫɬɚ ɫɪɟɞɢɧɧɨɣ ɮɨɪɦɚɰɢɢ ɤ 
ɲɢɪɢɧɟ (ɯ21) 

10,00± 
1,61 

5,14± 
1,31 

5,44± 
1,57 

3,88± 
0,96 

Ʌ
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ɞɥɢɧɚ ɞoɥɢ ɩeɪɜoɝo ɩoɪɹɞɤɚ (ɯ11), ɫɦ 
2,55± 
0,76 

4,13± 
1,13 

2,73± 
0,75 

3,69± 
1,00 

ɲɢɪɢɧɚ ɞoɥɢ ɩeɪɜoɝo ɩoɪɹɞɤɚ (ɯ12), ɫɦ 
0,51± 
0,16 

1,26± 
0,38 

0,73± 
0,26 

1,07± 
0,37 

ɞɥɢɧɚ ɞoɥɢ ɜɬoɪoɝo ɩoɪɹɞɤɚ (ɯ13), ɫɦ 
0,23± 
0,07 

0,65± 
0,21 

0,36± 
0,13 

0,51± 
0,20 

ɲɢɪɢɧɚ ɞoɥɢ ɜɬoɪoɝo ɩoɪɹɞɤɚ (ɯ14), ɫɦ 
0,11± 
0,03 

0,25± 
0,08 

0,18± 
0,06 

0,16± 
0,07 

ɪɚɫɫɬoɹɧɢe ɦeɠɞɭ ɞoɥɹɦɢ (ɯ15), ɫɦ 
0,01± 
0,03 

0,28± 
0,08 

0,14± 
0,06 

0,19± 
0,07 
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ɤoɥɢɱeɫɬɜo ɫoɰɜeɬɢɣ (ɯ16), ɲɬ 

124,35
± 
57,22 

156,08
± 
67,22 

137,21
± 
69,85 

154,00
± 
55,06 

ɞɢɚɦeɬɪ ɤoɪɡɢɧɤɢ (ɯ17), ɫɦ 
0,25± 
0,03 

0,32± 
0,12 

0,25± 
0,04 

0,31± 
0,05 

ɤoɥɢɱeɫɬɜo ɬɪɭɛɱɚɬɵɯ ɰɜeɬɤoɜ (ɯ18), ɲɬ 
9,38 ± 
2,64 

9,24± 
2,90 

9,15± 
2,69 

13,42± 
2,64 

ɞɥɢɧɚ ɬɪɭɛɱɚɬɵɯ ɰɜeɬɤoɜ (ɯ19), ɫɦ 
0,40± 
0,04 

0,34± 
0,05 

0,39± 
0,06 

0,42± 
0,05 

ɞɥɢɧɚ ɹɡɵɱɤoɜɵɯ ɰɜeɬɤoɜ (ɯ20), ɫɦ 
0,48 ± 
0,03 

0,47± 
0,05 

0,47± 
0,05 

0,53± 
0,04 



 

61 
 

ɉɪɢɥɨɠɟɧɢɟ Ȼ – ɋɪeɞɧeɩoɩɭɥɹɰɢoɧɧɵe ɡɧɚɱeɧɢɹ ɩɪɢɡɧɚɤoɜ Achillea asiatica ɜ 

ɪɚɡɥɢɱɧɵɯ ɩoɩɭɥɹɰɢɹɯ 

 

ɉɪɢɡɧɚɤɢ Aa1 Aa2 Aa3 Aa4 Aa5 

O
ɛɳ

ɢe
 ɜ

eɝ
eɬ

ɚɬ
ɢɜ

ɧɵ
e 

ɩɪ
ɢɡ

ɧɚ
ɤɢ

 

ɜɵɫoɬɚ ɪɚɫɬeɧɢɹ (ɯ1), ɫɦ 
32,13± 
7,57 

46,59± 
13,08 

52,87± 
8,94 

61,66± 
17,44 

57,61±
6,27 

ɜɵɫoɬɚ oɛɳeɝo ɫoɰɜeɬɢɹ 
(ɯ2), ɫɦ 

4,58± 
1,79 

5,65± 
3,39 

5,42± 
2,82 

4,43± 
2,53 

4,53± 
1,16 

ɫɪeɞɧɹɹ ɞɥɢɧɚ 
ɦeɠɞoɭɡɥɢɹ (ɯ3), ɫɦ 

3,70± 
0,94 

6,06± 
1,99 

4,80± 
1,62 

6,50± 
1,84 

5,08± 
1,06 

ɤoɥɢɱeɫɬɜo ɥɢɫɬɶeɜ (ɯ4), 
ɫɦ 

6,64± 
0,88 

6,43± 
1,19 

7,77± 
0,84 

7,50± 
1,02 

5,50± 
0,51 

ɲɢɪɢɧɚ ɪɚɯɢɫɚ ɫ ɤɪɵɥoɦ 
(ɯ5), ɫɦ 

0,24± 
0,05 

0,22± 
0,06 

0,27± 
0,07 

0,22± 
0,05 

0,25± 
0,03 

Ʌ
ɢɫ

ɬ 
ɫɪ

eɞ
ɢɧ

ɧo
ɣ 

ɮo
ɪɦ

ɚɰ
ɢɢ

 

ɞɥɢɧɚ ɞoɥɢ ɩeɪɜoɝo 
ɩoɪɹɞɤɚ (ɯ6), ɫɦ 

4,15± 
0,95 

6,84± 
2,51 

5,82± 
1,68 

6,50± 
1,76 

7,29± 
2,09 

ɲɢɪɢɧɚ ɞoɥɢ ɩeɪɜoɝo 
ɩoɪɹɞɤɚ (ɯ7), ɫɦ 

0,64± 
0,19 

1,03± 
0,36 

0,90± 
0,31 

1,19± 
0,52 

1,10± 
0,34 

ɞɥɢɧɚ ɞoɥɢ ɜɬoɪoɝo 
ɩoɪɹɞɤɚ (ɯ8), ɫɦ 

0,31± 
0,09 

0,61± 
0,25 

0,44± 
0,15 

0,59± 
0,26 

0,54± 
0,16 

ɲɢɪɢɧɚ ɞoɥɢ ɜɬoɪoɝo 
ɩoɪɹɞɤɚ (ɯ9), ɫɦ 

0,13± 
0,03 

0,19± 
0,08 

0,16± 
0,05 

0,25± 
0,08 

0,29± 
0,06 

ɪɚɫɫɬoɹɧɢe ɦeɠɞɭ 
ɞoɥɹɦɢ (ɯ10), ɫɦ 

0,16± 
0,04 

0,24± 
0,10 

0,16± 
0,05 

0,22± 
0,07 

0,28± 
0,06 

ɨɬɧɨɲɟɧɢɟ ɞɥɢɧɵ ɥɢɫɬɚ 
ɫɪɟɞɢɧɧɨɣ ɮɨɪɦɚɰɢɢ ɤ 
ɲɢɪɢɧɟ (ɯ21) 

6,78± 
1,74 

6,85± 
1,67 

6,82± 
1,81 

6,17± 
2,25 

6,78± 
1,41 

Ʌ
ɢɫ

ɬ 
ɜe

ɪɯ
oɜ

oɣ
 ɮ

oɪ
ɦɚ

ɰɢ
ɢ ɞɥɢɧɚ ɞoɥɢ ɩeɪɜoɝo 

ɩoɪɹɞɤɚ (ɯ11), ɫɦ 
1,70± 
0,42 

2,84± 
0,85 

2,24± 
0,55 

2,28± 
0,55 

3,29± 
0,77 

ɲɢɪɢɧɚ ɞoɥɢ ɩeɪɜoɝo 
ɩoɪɹɞɤɚ (ɯ12), ɫɦ 

0,41± 
0,13 

0,61± 
0,30 

0,44± 
0,17 

0,46± 
0,16 

0,70± 
0,23 

ɞɥɢɧɚ ɞoɥɢ ɜɬoɪoɝo 
ɩoɪɹɞɤɚ (ɯ13), ɫɦ 

0,19± 
0,06 

0,39± 
0,16 

0,22± 
0,09 

0,23± 
0,08 

0,34± 
0,11 

ɲɢɪɢɧɚ ɞoɥɢ ɜɬoɪoɝo 
ɩoɪɹɞɤɚ (ɯ14), ɫɦ 

0,08± 
0,03 

0,13± 
0,06 

0,09± 
0,02 

0,12± 
0,03 

0,18± 
0,05 

ɪɚɫɫɬoɹɧɢe ɦeɠɞɭ 
ɞoɥɹɦɢ (ɯ15), ɫɦ 

0,08± 
0,03 

0,15± 
0,08 

0,08± 
0,03 

0,10± 
0,03 

0,21± 
0,05 

Ƚe
ɧe

ɪɚ
ɬɢ

ɜɧ
ɵ

e 
ɩɪ

ɢɡ
ɧɚ

ɤɢ
 ɤoɥɢɱeɫɬɜo ɫoɰɜeɬɢɣ 

(ɯ16), ɲɬ 
106,44
± 41,66 

75,16± 
43,80 

103,51± 
57,32 

58,79± 
25,84 

78,90± 
14,31 

ɞɢɚɦeɬɪ ɤoɪɡɢɧɤɢ (ɯ17), 
ɫɦ 

0,25± 
0,02 

0,29± 
0,07 

0,25± 
0,03 

0,28± 
0,05 

0,29± 
0,05 

ɤoɥɢɱeɫɬɜo ɬɪɭɛɱɚɬɵɯ 
ɰɜeɬɤoɜ (ɯ18), ɲɬ 

9,95± 
3,86 

11,40± 
3,99 

10,45± 
2,46 

11,94± 
3,01 

11,96± 
2,35 

ɞɥɢɧɚ ɬɪɭɛɱɚɬɵɯ ɰɜeɬɤoɜ 
(ɯ19), ɫɦ 

0,35± 
0,06 

0,37± 
0,05 

0,39± 
0,03 

0,41± 
0,04 

0,33± 
0,02 

ɞɥɢɧɚ ɹɡɵɱɤoɜɵɯ 
ɰɜeɬɤoɜ (ɯ20), ɲɬ 

0,47± 
0,04 

0,47± 
0,04 

0,47± 
0,04 

0,49± 
0,03 

0,43± 
0,03 
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ɉɪɢɥɨɠɟɧɢɟ ȼ – ɋɪeɞɧeɩoɩɭɥɹɰɢoɧɧɵe ɡɧɚɱeɧɢɹ ɩɪɢɡɧɚɤoɜ Achillea shaulo, 

Achillea kuprijanovii, Achillea schmakovi, Achillea inundata ɜ ɪɚɡɥɢɱɧɵɯ 

ɩoɩɭɥɹɰɢɹɯ 

 

ɉɪɢɡɧɚɤɢ Ak2 Ai Ashm1 Ashm2 Asha 

O
ɛɳ

ɢe
 ɜ

eɝ
eɬ

ɚɬ
ɢɜ

ɧɵ
e 

ɩɪ
ɢɡ

ɧɚ
ɤɢ

 

ɜɵɫoɬɚ ɪɚɫɬeɧɢɹ (ɯ1), ɫɦ 
56,68± 
11,63 

82,55± 
11,06 

57,47± 
9,85 

55,75± 
13,27 

49,93±
8,15 

ɜɵɫoɬɚ oɛɳeɝo ɫoɰɜeɬɢɹ 
(ɯ2), ɫɦ 

6,49± 
2,37 

4,32± 
0,82 

6,51± 
2,22 

3,73± 
0,88 

2,53± 
0,66 

ɫɪeɞɧɹɹ ɞɥɢɧɚ 
ɦeɠɞoɭɡɥɢɹ (ɯ3), ɫɦ 

4,57± 
0,90 

4,02± 
0,75 

4,96± 
1,20 

3,94± 
0,84 

3,46± 
0,71 

ɤoɥɢɱeɫɬɜo ɥɢɫɬɶeɜ (ɯ4), 
ɫɦ 

7,63± 
0,55 

6,83± 
1,34 

7,20± 
0,66 

5,76± 
1,00 

6,96± 
0,99 

ɲɢɪɢɧɚ ɪɚɯɢɫɚ ɫ ɤɪɵɥoɦ 
(ɯ5), ɫɦ 

0,26± 
0,04 

0,28± 
0,05 

0,31± 
0,06 

0,25± 
0,05 

0,19± 
0,03 

Ʌ
ɢɫ

ɬ 
ɫɪ

eɞ
ɢɧ

ɧo
ɣ 

ɮo
ɪɦ

ɚɰ
ɢɢ

 

ɞɥɢɧɚ ɞoɥɢ ɩeɪɜoɝo 
ɩoɪɹɞɤɚ (ɯ6), ɫɦ 

5,36± 
1,58 

6,74± 
1,58 

7,27± 
1,76 

6,16± 
1,97 

4,56± 
1,32 

ɲɢɪɢɧɚ ɞoɥɢ ɩeɪɜoɝo 
ɩoɪɹɞɤɚ (ɯ7), ɫɦ 

0,74± 
0,25 

1,26± 
0,33 

1,18± 
0,30 

1,03± 
0,27 

0,57± 
0,20 

ɞɥɢɧɚ ɞoɥɢ ɜɬoɪoɝo 
ɩoɪɹɞɤɚ (ɯ8), ɫɦ 

0,43± 
0,27 

0,63± 
0,16 

0,60± 
0,16 

0,81± 
1,25 

0,28± 
0,10 

ɲɢɪɢɧɚ ɞoɥɢ ɜɬoɪoɝo 
ɩoɪɹɞɤɚ (ɯ9), ɫɦ 

0,24± 
0,08 

0,22± 
0,07 

0,27± 
0,09 

0,19± 
0,06 

0,12± 
0,04 

ɪɚɫɫɬoɹɧɢe ɦeɠɞɭ 
ɞoɥɹɦɢ (ɯ10), ɫɦ 

0,31± 
0,16 

0,26± 
0,08 

0,29± 
0,05 

0,23± 
0,07 

0,14± 
0,11 

ɨɬɧɨɲɟɧɢɟ ɞɥɢɧɵ ɥɢɫɬɚ 
ɫɪɟɞɢɧɧɨɣ ɮɨɪɦɚɰɢɢ ɤ 
ɲɢɪɢɧɟ (ɯ21) 

7,83± 
2,75 

5,51± 
1,27 

6,36± 
1,70 

6,22± 
1,97 

8,55± 
2,73 

Ʌ
ɢɫ

ɬ 
ɜe

ɪɯ
oɜ

oɣ
 ɮ

oɪ
ɦɚ

ɰɢ
ɢ ɞɥɢɧɚ ɞoɥɢ ɩeɪɜoɝo 

ɩoɪɹɞɤɚ (ɯ11), ɫɦ 
3,29± 
0,99 

3,63± 
0,92 

3,68± 
1,09 

2,85± 
0,82 

2,07± 
0,52 

ɲɢɪɢɧɚ ɞoɥɢ ɩeɪɜoɝo 
ɩoɪɹɞɤɚ (ɯ12), ɫɦ 

0,68± 
0,22 

0,79± 
0,27 

0,87± 
0,28 

0,66± 
0,23 

0,37± 
0,16 

ɞɥɢɧɚ ɞoɥɢ ɜɬoɪoɝo 
ɩoɪɹɞɤɚ (ɯ13), ɫɦ 

0,34± 
0,10 

0,39± 
0,11 

0,43± 
0,16 

0,34± 
0,12 

0,18± 
0,08 

ɲɢɪɢɧɚ ɞoɥɢ ɜɬoɪoɝo 
ɩoɪɹɞɤɚ (ɯ14), ɫɦ 

0,19± 
0,05 

0,17± 
0,03 

0,22± 
0,04 

0,15± 
0,05 

0,10± 
0,04 

ɪɚɫɫɬoɹɧɢe ɦeɠɞɭ 
ɞoɥɹɦɢ (ɯ15), ɫɦ 

0,22± 
0,06 

0,19± 
0,04 

0,25± 
0,04 

0,15± 
0,06 

0,09± 
0,03 

Ƚe
ɧe

ɪɚ
ɬɢ

ɜɧ
ɵ

e 
ɩɪ

ɢɡ
ɧɚ

ɤɢ
 ɤoɥɢɱeɫɬɜo ɫoɰɜeɬɢɣ 

(ɯ16), ɲɬ 
98,33± 
34,63 

92,33± 
20,99 

92,20± 
33,65 

89,70± 
25,93 

66,36± 
23,86 

ɞɢɚɦeɬɪ ɤoɪɡɢɧɤɢ (ɯ17), 
ɫɦ 

0,43± 
0,05 

0,28± 
0,04 

0,28± 
0,03 

0,26± 
0,04 

0,26± 
0,04 

ɤoɥɢɱeɫɬɜo ɬɪɭɛɱɚɬɵɯ 
ɰɜeɬɤoɜ (ɯ18), ɲɬ 

16,93± 
2,27 

13,96± 
2,20 

14,30± 
2,20 

14,30± 
2,20 

16,93± 
2,27 

ɞɥɢɧɚ ɬɪɭɛɱɚɬɵɯ ɰɜeɬɤoɜ 
(ɯ19), ɫɦ 

0,38± 
0,02 

0,33± 
0,01 

0,33± 
0,02 

0,33± 
0,02 

0,38± 
0,02 

ɞɥɢɧɚ ɹɡɵɱɤoɜɵɯ 
ɰɜeɬɤoɜ (ɯ20), ɲɬ 

0,45± 
0,03 

0,42± 
0,02 

0,43± 
0,02 

0,43± 
0,02 

0,45± 
0,03 
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