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АНОТАЦІЯ 

Шрестха М. Ю. Ȼɪɚɧɯɿɨɛɞɟɥɿɞɢ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ 

(Annelida:Branchiobdellida): ɫɢɫɬɟɦɚɬɢɤɚ, ɝɟɨɝɪɚɮɿɱɧɟ ɩɨɲɢɪɟɧɧɹ ɬɚ ɟɜɨɥɸɰɿɹ. – 

Ʉɜɚɥɿɮɿɤɚɰɿɣɧɚ ɧɚɭɤɨɜɚ ɩɪɚɰɹ ɧɚ ɩɪɚɜɚɯ ɪɭɤɨɩɢɫɭ. 

Ⱦɢɫɟɪɬɚɰɿɹ ɧɚ ɡɞɨɛɭɬɬɹ ɧɚɭɤɨɜɨɝɨ ɫɬɭɩɟɧɹ ɞɨɤɬɨɪɚ ɮɿɥɨɫɨɮɿʀ 091 Ȼɿɨɥɨɝɿɹ 

–ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ. ɇ. Ʉɚɪɚɡɿɧɚ, Ɇɿɧɿɫɬɟɪɫɬɜɨ ɨɫɜɿɬɢ ɿ 

ɧɚɭɤɢ ɍɤɪɚʀɧɢ, ɏɚɪɤɿɜ, 2025. 

Ⱦɢɫɟɪɬɚɰɿɹ ɩɪɢɫɜɹɱɟɧɚ ɞɨɫɥɿɞɠɟɧɧɸ ɫɢɫɬɟɦɚɬɢɤɢ, ɝɟɨɝɪɚɮɿɱɧɨɝɨ ɩɨɲɢɪɟɧɧɹ 

ɬɚ ɟɜɨɥɸɰɿʀ ɛɪɚɧɯɿɨɛɞɟɥɿɞ (Annelida: Branchiobdellida) Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ. 

Ȼɪɚɧɯɿɨɛɞɟɥɿɞɢ ɽ ɨɛɥɿɝɚɬɧɢɦɢ ɫɢɦɛɿɨɧɬɚɦɢ ɩɪɿɫɧɨɜɨɞɧɢɯ ɪɚɤɨɩɨɞɿɛɧɢɯ ɿ ɜɿɞɿɝɪɚɸɬɶ 

ɜɚɠɥɢɜɭ ɪɨɥɶ ɭ ɮɭɧɤɰɿɨɧɭɜɚɧɧɿ ɩɪɿɫɧɨɜɨɞɧɢɯ ɟɤɨɫɢɫɬɟɦ. ɇɟɡɜɚɠɚɸɱɢ ɧɚ ʀɯɧɽ 

ɡɧɚɱɟɧɧɹ, ɰɹ ɝɪɭɩɚ ɨɪɝɚɧɿɡɦɿɜ ɡɚɥɢɲɚɽɬɶɫɹ ɧɟɞɨɫɬɚɬɧɶɨ ɜɢɜɱɟɧɨɸ, ɨɫɨɛɥɢɜɨ ɜ 

ɤɨɧɬɟɤɫɬɿ ʀɯɧɿɯ ɫɢɦɛɿɨɬɢɱɧɢɯ ɜɡɚɽɦɢɧ, ɝɟɨɝɪɚɮɿɱɧɨɝɨ ɩɨɲɢɪɟɧɧɹ ɬɚ ɟɜɨɥɸɰɿɣɧɨʀ 

ɿɫɬɨɪɿʀ. Ɇɟɬɨɸ ɞɨɫɥɿɞɠɟɧɧɹ ɽ ɜɢɜɱɟɧɧɹ ɛɪɚɧɯɿɨɛɞɟɥɿɞ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ, ɡɨɤɪɟɦɚ 

ʀɯɧɶɨʀ ɫɢɫɬɟɦɚɬɢɤɢ, ɝɟɨɝɪɚɮɿɱɧɨɝɨ ɩɨɲɢɪɟɧɧɹ ɬɚ ɟɜɨɥɸɰɿɣɧɢɯ ɡɜ’ɹɡɤɿɜ, ɚ ɬɚɤɨɠ 

ɞɨɫɥɿɞɠɟɧɧɹ ɦɨɠɥɢɜɨɫɬɿ ɡɚɪɚɠɟɧɧɹ ɿɧɬɪɨɞɭɤɨɜɚɧɢɯ ɜɢɞɿɜ ɪɚɤɿɜ ɚɛɨɪɢɝɟɧɧɢɦɢ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞɚɦɢ. 

Ⱦɥɹ ɡɞɿɣɫɧɟɧɧɹ ɰɿɽʀ ɦɟɬɢ ɧɚɦɢ ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɤɨɦɩɥɟɤɫɧɟ ɞɨɫɥɿɞɠɟɧɧɹ, ɹɤɟ 

ɜɤɥɸɱɚɥɨ ɦɨɪɮɨɥɨɝɿɱɧɢɣ ɚɧɚɥɿɡ (ɫɬɟɪɟɨɦɿɤɪɨɫɤɨɩɿɹ, ɜɢɜɱɟɧɧɹ ɳɟɥɟɩ ɬɚ ɫɩɟɪɦɚɬɟɤɢ), 

ɮɿɥɨɝɟɧɟɬɢɱɧɢɣ ɚɧɚɥɿɡ (ɦɟɬɨɞ Ɇɚɤɫɢɦɚɥɶɧɨʀ ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ ɬɚ Ȼɚɽɫɨɜɟ 

ɜɢɫɧɨɜɭɜɚɧɧɹ), ɚ ɬɚɤɨɠ ɝɟɨɿɧɮɨɪɦɚɰɿɣɧɿ ɦɟɬɨɞɢ (QGis) ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɚɪɟɚɥɿɜ 

ɩɨɲɢɪɟɧɧɹ. ȼ ɪɚɦɤɚɯ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ ɦɢ ɜɩɟɪɲɟ ɨɬɪɢɦɚɥɢ 

ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɱɨɬɢɪɶɨɯ ɦɿɬɨɯɨɧɞɪɿɚɥɶɧɢɯ (CO1, 16S) ɬɚ ɹɞɟɪɧɢɯ (28S,  ITS) 

ɝɟɧɟɬɢɱɧɢɯ ɥɨɤɭɫɿɜ ɞɥɹ ɜɨɫɶɦɢ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɜɢɞɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ Ɂɚɯɿɞɧɨʀ 

ɉɚɥɟɚɪɤɬɢɤɢ. ɐɟ ɡɧɚɱɧɨ ɪɨɡɲɢɪɢɥɨ ɦɨɠɥɢɜɨɫɬɿ ɞɨɫɥɿɞɠɟɧɧɹ, ɨɫɤɿɥɶɤɢ ɪɚɧɿɲɟ ɜ 

GenBank ɛɭɥɢ ɞɨɫɬɭɩɧɿ ɥɢɲɟ ɩɨɫɥɿɞɨɜɧɨɫɬɿ CO1. Ʉɪɿɦ ɬɨɝɨ, ɦɢ ɩɪɨɜɟɥɢ ɡɧɚɱɧɭ 

ɪɨɛɨɬɭ ɡ ɦɨɞɢɮɿɤɚɰɿʀ ɩɪɨɬɨɤɨɥɿɜ ɚɦɩɥɿɮɿɤɚɰɿʀ, ɳɨ ɞɨɡɜɨɥɢɥɨ ɨɬɪɢɦɚɬɢ ɹɤɿɫɧɿ 

ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɝɟɧɟɬɢɱɧɢɯ  ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɞɥɹ ɜɢɞɭ ɩ’ɹɜɤɢ Hemiclepsis marginata. ɐɟɣ 
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ɜɢɞ ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ ɹɤ ɡɨɜɧɿɲɧɹ ɝɪɭɩɚ ɞɥɹ ɩɨɛɭɞɨɜɢ ɦɭɥɶɬɢɥɨɤɭɫɧɨɝɨ 

ɮɿɥɨɝɟɧɟɬɢɱɧɨɝɨ ɞɟɪɟɜɚ, ɳɨ ɡɚɛɟɡɩɟɱɢɥɨ ɛɿɥɶɲ ɜɢɫɨɤɭ ɩɿɞɬɪɢɦɤɭ ɨɬɪɢɦɚɧɢɯ 

ɪɟɡɭɥɶɬɚɬɿɜ. Ɇɚɬɟɪɿɚɥɢ ɞɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɢ ɡɿɛɪɚɧɿ ɩɪɨɬɹɝɨɦ 2009 - 2022 ɪɪ. ɩɿɞ ɱɚɫ 

ɩɨɥɶɨɜɢɯ ɟɤɫɩɟɞɢɰɿɣ ɭ Ɂɚɯɿɞɧɢɯ Ȼɚɥɤɚɧɚɯ, ɍɤɪɚʀɧɿ ɿ ɩɪɢɥɟɝɥɢɯ ɞɨ ɧɟʀ ɬɟɪɢɬɨɪɿɣ ɬɚ ɜ 

ɿɧɲɢɯ ɪɟɝɿɨɧɚɯ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ. Ɍɚɤɨɠ ɛɭɥɚ ɩɪɨɚɧɚɥɿɡɨɜɚɧɚ ɡɧɚɱɧɚ ɤɿɥɶɤɿɫɬɶ 

ɡɪɚɡɤɿɜ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ ɡ ɦɭɡɟɣɧɨʀ ɤɨɥɟɤɰɿʀ Ʌɸɛɥɹɧɫɶɤɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ (ɦ. Ʌɸɛɥɹɧɚ, 

ɋɥɨɜɟɧɿɹ).  

ȼ ɪɟɡɭɥɶɬɚɬɿ ɞɨɫɥɿɞɠɟɧɧɹ ɪɨɡɲɢɪɟɧɨ ɭɹɜɥɟɧɧɹ ɩɪɨ ɦɟɠɿ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ 

ɜɢɞɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ. Ɇɨɥɟɤɭɥɹɪɧɢɣ ɮɿɥɨɝɟɧɟɬɢɱɧɢɣ ɚɧɚɥɿɡ ɡɚ 

ɹɞɟɪɧɢɦɢ ɝɟɧɚɦɢ 28S ɬɚ ITS ɬɚ ɦɿɬɨɯɨɧɞɪɿɚɥɶɧɢɦɢ ɝɟɧɚɦɢ 16S ɿ CO1 ɜɢɹɜɢɜ, ɳɨ ɪɿɞ 

Branchiobdella ɭ Ɂɚɯɿɞɧɿɣ ɉɚɥɟɚɪɤɬɢɰɿ ɮɨɪɦɭɽ ɜɿɫɿɦ ɨɫɧɨɜɧɢɯ ɟɜɨɥɸɰɿɣɧɢɯ ɥɿɧɿɣ, ɹɤɿ 

ɜɿɞɩɨɜɿɞɚɸɬɶ ɜɢɞɚɦ B. kozarovi, B. balcanica, B. pentadonta, B. italica, B. astaci, B. 

hexadonta, B. parasita ɬɚ ɧɨɜɨɦɭ ɜɢɞɭ B. sp.n.. ȼɩɟɪɲɟ ɨɬɪɢɦɚɧɨ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ȾɇɄ 

ɞɥɹ B. kozarovi, ɳɨ ɞɨɡɜɨɥɢɥɨ ɭɬɨɱɧɢɬɢ ʀʀ ɮɿɥɨɝɟɧɟɬɢɱɧɟ ɩɨɥɨɠɟɧɧɹ.  

Ɇɨɪɮɨɥɨɝɿɱɧɿ ɬɚ ɝɟɧɟɬɢɱɧɿ ɜɿɞɦɿɧɧɨɫɬɿ ɩɿɞɬɜɟɪɞɠɭɸɬɶ ɜɢɞɨɜɢɣ ɫɬɚɬɭɫ ɧɨɜɨʀ 

ɩɨɩɭɥɹɰɿʀ ɛɪɚɧɯɿɨɛɞɟɥɿɞ Branchiobdella sp.n. ɡɿ ɋɥɨɜɟɧɿʀ. Ʉɨɦɛɿɧɨɜɚɧɢɣ ɚɧɚɥɿɡ 

ɦɨɪɮɨɥɨɝɿʀ, ɮɿɥɨɝɟɧɿʀ ɬɚ ɞɟɥɿɦɿɬɚɰɿʀ ɩɨɤɚɡɚɜ, ɳɨ ɤɥɚɞɚ B. parasita ɩɨɞɿɥɹɽɬɶɫɹ 

ɳɨɧɚɣɦɟɧɲɟ ɧɚ ɬɪɢ ɫɭɛɤɥɚɞɢ, ɹɤɿ ɦɨɠɭɬɶ ɦɚɬɢ ɫɬɚɬɭɫ ɨɤɪɟɦɢɯ ɜɢɞɿɜ ɚɛɨ ɩɿɞɜɢɞɿɜ.    

Ɏɿɥɨɝɟɧɟɬɢɱɧɚ ɫɬɪɭɤɬɭɪɚ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɩɿɞɬɪɢɦɚɧɚ ɜɢɫɨɤɢɦɢ ɡɧɚɱɟɧɧɹɦɢ 

ɛɭɬɫɬɪɟɩɭ, ɤɨɪɟɥɸɽ ɡ ɮɿɥɨɝɟɧɿɽɸ ʀɯɧɿɯ ɯɚɡɹʀɜ — ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ. Ɂɨɤɪɟɦɚ, 

ɩɿɞɬɜɟɪɞɠɟɧɨ ɬɿɫɧɢɣ ɡɜ’ɹɡɨɤ ɦɿɠ B. kozarovi ɬɚ B. balcanica, ɳɨ ɜɿɞɨɛɪɚɠɚɽ 

ɫɩɨɪɿɞɧɟɧɿɫɬɶ ʀɯɧɿɯ ɯɚɡɹʀɜ — ɞɨɜɝɨɩɚɥɨɝɨ (Astacus leptodactylus) ɬɚ ɲɢɪɨɤɨɩɚɥɨɝɨ 

(Astacus astacus) ɪɚɤɿɜ. Ƚɟɨɝɪɚɮɿɱɧɢɣ ɪɨɡɩɨɞɿɥ ɝɚɩɥɨɬɢɩɿɜ B. kozarovi ɜ ɍɤɪɚʀɧɿ ɜɤɚɡɭɽ 

ɧɚ ɞɜɚ ɨɫɧɨɜɧɿ ɲɥɹɯɢ ɿɫɬɨɪɢɱɧɨʀ ɦɿɝɪɚɰɿʀ ɞɨɜɝɨɩɚɥɨɝɨ ɪɚɤɚ: ɡɚɯɿɞɧɢɣ (ɱɟɪɟɡ Ɂɚɯɿɞɧɟ 

ɉɪɢɱɨɪɧɨɦɨɪ’ɹ ɞɨ ɛɚɫɟɣɧɿɜ ɪ. Ⱦɭɧɚɣ ɬɚ ɪ. ɉɿɜɞɟɧɧɢɣ Ȼɭɝ) ɬɚ ɫɯɿɞɧɢɣ (ɱɟɪɟɡ ɋɯɿɞɧɟ 

ɉɪɢɱɨɪɧɨɦɨɪ’ɹ ɞɨ ɪ. Ⱦɨɧ, ɪ. ɋɿɜɟɪɫɶɤɢɣ Ⱦɨɧɟɰɶ ɬɚ ɪ. Ⱦɧɿɩɪɨ).     

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɞɨɜɟɞɟɧɨ, ɳɨ B. kozarovi ɡɞɚɬɧɚ ɜɢɠɢɜɚɬɢ ɛɟɡ ɯɚɡɹʀɧɚ 

ɩɪɨɬɹɝɨɦ 60 ɞɧɿɜ, ɳɨ ɦɚɽ ɡɧɚɱɟɧɧɹ ɞɥɹ ɚɞɚɩɬɚɰɿʀ ɜɢɞɭ ɜ ɭɦɨɜɚɯ ɬɢɦɱɚɫɨɜɨʀ 
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ɜɿɞɫɭɬɧɨɫɬɿ ɪɚɤɿɜ. ɐɟɣ ɜɢɞ ɬɚɤɨɠ ɭɫɩɿɲɧɨ ɤɨɥɨɧɿɡɭɽ ɿɧɬɪɨɞɭɤɨɜɚɧɢɯ ɪɚɤɿɜ, ɡɚɣɦɚɸɱɢ 

ɚɧɚɥɨɝɿɱɧɿ ɞɿɥɹɧɤɢ ɬɿɥɚ, ɹɤ ɿ ɭ ɩɪɢɪɨɞɧɢɯ ɯɚɡɹʀɜ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɤɨɤɨɧɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ 

ɬɚ ʀɯɧɶɨʀ ɥɨɤɚɥɿɡɚɰɿʀ ɧɚ ɬɿɥɿ ɪɚɤɿɜ ɞɨɡɜɨɥɹɽ ɿɞɟɧɬɢɮɿɤɭɜɚɬɢ ɜɢɞɢ ɧɚɜɿɬɶ ɡɚ ɜɿɞɫɭɬɧɨɫɬɿ 

ɞɨɪɨɫɥɢɯ ɨɫɨɛɢɧ, ɚ ɬɚɤɨɠ ɜɢɜɱɚɬɢ ɨɫɨɛɥɢɜɨɫɬɿ ʀɯɧɶɨɝɨ ɫɢɦɛɿɨɡɭ, ɜɤɥɸɱɚɸɱɢ 

ɪɨɡɩɨɞɿɥ ɧɿɲ ɬɚ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɿɧɜɚɡɿʀ.  

Branchiobdella balcanica, ɟɤɬɨɫɢɦɛɿɨɧɬ ɲɢɪɨɤɨɩɚɥɨɝɨ ɪɚɤɚ, ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ 

ɧɢɡɶɤɢɦ ɝɟɧɟɬɢɱɧɢɦ ɪɿɡɧɨɦɚɧɿɬɬɹɦ, ɳɨ ɪɨɛɢɬɶ ɣɨɝɨ ɡɚɥɟɠɧɢɦ ɜɿɞ ɫɬɚɧɭ ɩɨɩɭɥɹɰɿɣ 

ɯɚɡɹʀɧɚ. ɉɿɞɜɢɞ B. balcanica sketi Karaman, 1967 ɜɢɡɧɚɧɨ ɧɟɜɚɥɿɞɧɢɦ, ɨɫɤɿɥɶɤɢ 

ɜɚɪɿɚɰɿʀ ɤɨɩɭɥɹɬɢɜɧɨʀ ɛɭɪɫɢ, ɹɤɿ ɪɚɧɿɲɟ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɹ ɞɥɹ ɣɨɝɨ ɜɢɞɿɥɟɧɧɹ, 

ɜɢɹɜɢɥɢɫɹ ɩɨɜ’ɹɡɚɧɢɦɢ ɡ ɜɿɤɨɜɨɸ ɡɦɿɧɨɸ ɦɨɪɮɨɥɨɝɿʀ, ɚ ɧɟ ɡ ɝɟɧɟɬɢɱɧɨɸ 

ɞɢɮɟɪɟɧɰɿɚɰɿɽɸ.  

Branchiobdella astaci ɛɭɜ ɱɢɫɟɥɶɧɢɦ ɭ ɫɬɚɪɢɯ ɦɭɡɟɣɧɢɯ ɡɪɚɡɤɚɯ, ɚɥɟ ɣɨɝɨ ɧɟ 

ɡɧɚɣɲɥɢ ɜ ɫɭɱɚɫɧɢɯ ɡɛɨɪɚɯ, ɳɨ ɦɨɠɟ ɫɜɿɞɱɢɬɢ ɩɪɨ ɫɭɬɬɽɜɟ ɫɤɨɪɨɱɟɧɧɹ ɣɨɝɨ 

ɩɨɩɭɥɹɰɿɣ. 

Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɩɿɞɤɪɟɫɥɸɸɬɶ ɜɚɠɥɢɜɿɫɬɶ ɿɧɬɟɝɪɚɰɿʀ ɦɨɥɟɤɭɥɹɪɧɢɯ, 

ɦɨɪɮɨɥɨɝɿɱɧɢɯ ɬɚ ɟɤɨɥɨɝɿɱɧɢɯ ɞɚɧɢɯ ɞɥɹ ɪɨɡɭɦɿɧɧɹ ɟɜɨɥɸɰɿʀ ɬɚ ɩɨɲɢɪɟɧɧɹ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɿ ɜɿɞɧɨɫɢɧɢ ɡ ʀɯɧɿɦɢ ɯɚɡɹɹɦɢ-ɪɚɤɚɦɢ. Ɋɟɡɭɥɶɬɚɬɢ ɪɨɛɨɬɢ ɦɚɸɬɶ 

ɜɚɠɥɢɜɟ ɩɪɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɞɥɹ ɪɨɡɭɦɿɧɧɹ ɟɤɨɥɨɝɿɱɧɢɯ ɧɚɫɥɿɞɤɿɜ ɿɧɬɪɨɞɭɤɰɿʀ 

ɟɤɡɨɬɢɱɧɢɯ ɜɢɞɿɜ ɪɚɤɿɜ ɭ ɜɨɞɧɿ ɟɤɨɫɢɫɬɟɦɢ ɿ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɿ ɞɥɹ ɪɨɡɪɨɛɤɢ 

ɡɚɯɨɞɿɜ ɛɿɨɛɟɡɩɟɤɢ ɬɚ ɤɚɪɚɧɬɢɧɧɨɝɨ ɤɨɧɬɪɨɥɸ ɩɪɢ ɜɜɟɡɟɧɧɿ ɠɢɜɢɯ ɪɚɤɿɜ, ɚ ɬɚɤɨɠ ɞɥɹ 

ɪɨɡɪɨɛɤɢ ɫɬɪɚɬɟɝɿɣ ɡɛɟɪɟɠɟɧɧɹ ɚɛɨɪɢɝɟɧɧɢɯ ɜɢɞɿɜ ɪɚɤɿɜ. 

Ɉɫɧɨɜɧɿ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɨɩɭɛɥɿɤɨɜɚɧɿ ɜ ɬɪɶɨɯ ɧɚɭɤɨɜɢɯ ɫɬɚɬɬɹɯ, 

ɡɨɤɪɟɦɚ ɜ ɡɚɤɨɪɞɨɧɧɨɦɭ ɜɢɞɚɧɧɿ, ɹɤɟ ɿɧɞɟɤɫɭɽɬɶɫɹ ɜ ɛɚɡɚɯ ɞɚɧɢɯ Web of Science ɚɛɨ 

Scopus (Q2), ɬɚ ɭ ɮɚɯɨɜɢɯ ɜɢɞɚɧɧɹɯ ɍɤɪɚʀɧɢ (ɤɚɬɟɝɨɪɿʀ Ⱥ ɬɚ Ȼ). Ɋɟɡɭɥɶɬɚɬɢ ɬɚɤɨɠ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɦɿɠɧɚɪɨɞɧɢɯ ɤɨɧɮɟɪɟɧɰɿɹɯ, ɡɨɤɪɟɦɚ ɧɚ 4th Central European 

Symposium of Aquatic Invertebrates (ɋɥɨɜɚɱɱɢɧɚ, 2024). 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɢɤɨɧɚɧɨ ɜ ɪɚɦɤɚɯ ɧɚɭɤɨɜɢɯ ɩɪɨɝɪɚɦ, ɫɩɪɹɦɨɜɚɧɢɯ ɧɚ ɜɢɜɱɟɧɧɹ 

ɛɿɨɪɿɡɧɨɦɚɧɿɬɬɹ ɩɪɿɫɧɨɜɨɞɧɢɯ ɟɤɨɫɢɫɬɟɦ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ, ɡɚ ɩɿɞɬɪɢɦɤɢ ɝɪɚɧɬɿɜ 
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Ɇɿɧɿɫɬɟɪɫɬɜɚ ɨɫɜɿɬɢ ɿ ɧɚɭɤɢ ɍɤɪɚʀɧɢ, Ɇɿɧɿɫɬɟɪɫɬɜɚ ɨɫɜɿɬɢ ɿ ɧɚɭɤɢ ɋɥɨɜɟɧɿʀ 

(2009–2012) ɬɚ Science and Technology Center in Ukraine (STCU) (ɡ 2023 ɪɨɤɭ). 
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ABSTRACT 

Shrestkha M. Yu. Branchiobdellidans of the Western Palearctic (Annelida: 

Branchiobdellida): systematics, geographic distribution, and evolution. – Qualifying 

scientific work on the rights of the manuscript. 

Thesis submitted for obtaining the Doctor of Philosophy degree, 091 Biology – 

V. N. Karazin Kharkiv National University, Ministry of education and science of Ukraine, 

Kharkiv, 2025. 

This dissertation is dedicated to the study of the taxonomy, geographical 

distribution, and evolution of branchiobdellidans (Annelida: Branchiobdellida) in the 

Western Palearctic. Branchiobdellidans are obligate symbionts of freshwater crustaceans 

and play a crucial role in freshwater ecosystem functioning. Despite their ecological 

significance, this group remains understudied, particularly in terms of their symbiotic 

relationships, biogeography, and evolutionary history. The study aims to investigate the 

taxonomy, distribution, and evolutionary relationships of Western Palearctic 

branchiobdellidans, as well as assess the potential for native branchiobdellidans to 

colonize introduced crayfish species. 

To achieve this goal, a comprehensive approach was employed, integrating 

morphological analysis (stereomicroscopy, jaw and spermatheca examination), 

phylogenetic reconstruction (Maximum Likelihood and Bayesian Inference), and 

geospatial methods (QGIS) for range mapping. Molecular genetic analysis was conducted 

for the first time on four mitochondrial (CO1, 16S) and nuclear (28S, ITS) loci across 

eight studied branchiobdellidan species, significantly expanding research possibilities, as 

only CO1 sequences were previously available in GenBank. Additionally, optimized 

amplification protocols were developed to obtain high-quality genetic sequences for the 

leech Hemiclepsis marginata, which served as an outgroup in multilocus phylogenetic tree 

construction, enhancing result reliability. 
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Field collections were conducted between 2009 and 2022 across the Western 

Balkans, Ukraine, adjacent regions, and other Western Palearctic areas. Museum 

specimens from the University of Ljubljana (Slovenia) were also analyzed. 

As a result of the study, the understanding of the distribution ranges of 

branchiobdellidan species in the Western Palearctic has been expanded. Molecular 

phylogenetic analysis of the nuclear genes 28S and ITS and the mitochondrial genes 16S 

and CO1 revealed that the genus Branchiobdella in the Western Palearctic forms eight 

major evolutionary lineages corresponding to the species B. kozarovi, B. balcanica, B. 

pentadonta, B. italica, B. astaci, B. hexadonta, B. parasita, and a new species, B. sp. n.. 

For the first time, DNA sequences were obtained for B. kozarovi, which clarified its 

phylogenetic position. 

Morphological and genetic differences confirm the species status of a newly 

discovered population of branchiobdellidans, Branchiobdella sp.n., from Slovenia. A 

combined analysis of morphology, phylogeny, and species delimitation showed that the B. 

parasita clade splits into at least three subclades, which may represent distinct species or 

subspecies.  

The phylogenetic structure of branchiobdellidans, supported by high bootstrap 

values, correlates with the phylogeny of their hosts—freshwater crayfish. In particular, a 

close relationship between B. kozarovi and B. balcanica was confirmed, reflecting the 

relatedness of their hosts—the narrow-clawed crayfish (Astacus leptodactylus) and the 

broad-clawed crayfish (Astacus astacus). The geographical distribution of B. kozarovi 

haplotypes in Ukraine indicates two main historical migration routes of the narrow-clawed 

crayfish: a western route (via the western Black Sea coast to the Danube and Southern Bug 

river basins) and an eastern route (via the eastern Black Sea coast to the river Don, river 

Siversky Donets, and Dnipro river).  

Experimental studies demonstrated that B. kozarovi can survive without a host for 

up to 60 days, which is significant for the species' adaptation in conditions of temporary 
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host absence. This species also successfully colonizes introduced crayfish, occupying the 

same body regions as in their native hosts. 

The study of branchiobdellidan cocoons and their localization on crayfish bodies 

allows for species identification even in the absence of adult specimens, as well as for 

investigating the specifics of their symbiotic relationships, including niche distribution and 

infestation intensity. Branchiobdella balcanica, an ectosymbiont of the broad-clawed 

crayfish, exhibits low genetic diversity, making it dependent on the status of its host 

populations. The subspecies B. balcanica sketi Karaman, 1967, was deemed invalid, as 

variations in the copulatory bursa, previously used for its classification, were found to be 

related to age-dependent morphological changes rather than genetic differentiation. 

Branchiobdella astaci was abundant in old museum specimens but was not found in recent 

collections, which may indicate a significant decline in its populations. 

The results underscore the importance of integrating molecular, morphological, and 

ecological data to understand branchiobdellidan evolution and host interactions. The 

obtained results have important practical significance for understanding the ecological 

consequences of the introduction of exotic crayfish species into aquatic ecosystems. They 

can be used to develop biosecurity measures and quarantine control for the import of live 

crayfish, as well as to develop strategies for the conservation of native crayfish species. 

Key results were published in three peer-reviewed articles, including a Q2-indexed 

international journal (Web of Science/Scopus) and Ukrainian Category A/B journals, and 

presented at the 4th Central European Symposium of Aquatic Invertebrates (Slovakia, 

2024). 

The research was conducted within the framework of scientific programs aimed at 

studying the biodiversity of freshwater ecosystems in the Western Palearctic. Supported by 

grants from the Ministry of Education and Science of Ukraine, the Ministry of Education 

and Science of Slovenia (2009–2012), and the Science and Technology Center in Ukraine 

(STCU) (2023-2025). 
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ȼɋɌɍɉ 

ɋɭɱɚɫɧɢɣ ɟɬɚɩ ɪɨɡɜɢɬɤɭ ɛɿɨɥɨɝɿɱɧɨʀ ɧɚɭɤɢ ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ ɡɪɨɫɬɚɧɧɹɦ 

ɿɧɬɟɪɟɫɭ ɞɨ ɞɨɫɥɿɞɠɟɧɧɹ ɫɢɦɛɿɨɬɢɱɧɢɯ ɜɡɚɽɦɨɡɜ’ɹɡɤɿɜ, ɡɨɤɪɟɦɚ ɦɿɠ ɩɪɿɫɧɨɜɨɞɧɢɦɢ 

ɪɚɤɚɦɢ ɬɚ ɛɪɚɧɯɿɨɛɞɟɥɿɞɚɦɢ. ɐɿ ɨɪɝɚɧɿɡɦɢ, ɹɤɿ ɽ ɨɛɥɿɝɚɬɧɢɦɢ ɫɢɦɛɿɨɧɬɚɦɢ 

ɪɚɤɨɩɨɞɿɛɧɢɯ, ɜɿɞɿɝɪɚɸɬɶ ɜɚɠɥɢɜɭ ɪɨɥɶ ɭ ɮɭɧɤɰɿɨɧɭɜɚɧɧɿ ɩɪɿɫɧɨɜɨɞɧɢɯ ɟɤɨɫɢɫɬɟɦ, ɚ 

ʀɯɧɹ ɫɢɫɬɟɦɚɬɢɤɚ, ɝɟɨɝɪɚɮɿɱɧɟ ɩɨɲɢɪɟɧɧɹ ɬɚ ɟɜɨɥɸɰɿɹ ɡɚɥɢɲɚɸɬɶɫɹ ɧɟɞɨɫɬɚɬɧɶɨ 

ɜɢɜɱɟɧɢɦɢ. Ɍɟɦɚ ɞɢɫɟɪɬɚɰɿɣɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ «Бранхɿобделɿди Захɿдноʀ 

Палеарктики (Annelida: Branchiobdellida): систематика, географɿчне 

поширеннɹ та еволɸцɿɹ» ɽ ɚɤɬɭɚɥɶɧɨɸ, ɨɫɤɿɥɶɤɢ ɫɩɪɹɦɨɜɚɧɚ ɧɚ ɡɚɩɨɜɧɟɧɧɹ 

ɿɫɧɭɸɱɢɯ ɩɪɨɛɿɥɿɜ ɭ ɡɧɚɧɧɹɯ ɩɪɨ ɰɸ ɝɪɭɩɭ ɨɪɝɚɧɿɡɦɿɜ, ɡɨɤɪɟɦɚ ɜ ɪɟɝɿɨɧɿ Ɂɚɯɿɞɧɨʀ 

ɉɚɥɟɚɪɤɬɢɤɢ. 

Обʉрунтуваннɹ вибору теми дослɿдженнɹ. ȼɢɛɿɪ ɬɟɦɢ ɞɨɫɥɿɞɠɟɧɧɹ 

ɨɛɭɦɨɜɥɟɧɢɣ ɧɟɨɛɯɿɞɧɿɫɬɸ ɤɨɦɩɥɟɤɫɧɨɝɨ ɜɢɜɱɟɧɧɹ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɹɤɿ ɽ ɜɚɠɥɢɜɢɦ 

ɤɨɦɩɨɧɟɧɬɨɦ ɩɪɿɫɧɨɜɨɞɧɢɯ ɟɤɨɫɢɫɬɟɦ. ɇɟɡɜɚɠɚɸɱɢ ɧɚ ɬɟ, ɳɨ ɪɿɱɤɨɜɿ ɪɚɤɢ ɽ ɨɞɧɢɦ ɿɡ 

ɤɥɸɱɨɜɢɯ ɜɢɞɿɜ ɛɟɡɯɪɟɛɟɬɧɢɯ ɬɜɚɪɢɧ ɧɚɲɢɯ ɜɨɞɨɣɦ, ʀɯɧɿ ɟɤɬɨɫɢɦɛɿɨɧɬɢ 

ɡɚɥɢɲɚɸɬɶɫɹ ɧɟɞɨɫɬɚɬɧɶɨ ɜɢɜɱɟɧɢɦɢ. ɇɚɲɚ ɪɨɛɨɬɚ ɫɩɪɹɦɨɜɚɧɚ ɧɚ ɞɨɫɥɿɞɠɟɧɧɹ 

ɝɪɭɩɢ ɟɤɬɨɫɢɦɛɿɨɧɬɿɜ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ – ɛɪɚɧɯɿɨɛɞɟɥɿɞ (Clitellata: Branchiobdellida) 

Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ. Ⱦɨɫɿ ɦɚɥɨ ɜɿɞɨɦɨ ɩɪɨ ɨɫɨɛɥɢɜɨɫɬɿ ʀɯɧɶɨɝɨ ɫɩɨɫɨɛɭ ɠɢɬɬɹ, 

ɩɨɲɢɪɟɧɧɹ, ɫɢɦɛɿɨɬɢɱɧɢɯ ɜɿɞɧɨɫɢɧ, ɮɿɥɨɝɟɧɟɬɢɱɧɿ ɡɜ’ɹɡɤɢ. Ɍɨɦɭ ɦɟɬɨɸ ɧɚɲɢɯ 

ɞɨɫɥɿɞɠɟɧɶ ɽ ɜɢɜɱɟɧɧɹ ɫɢɦɛɿɨɬɢɱɧɢɯ ɜɿɞɧɨɫɢɧ ɦɿɠ ɛɪɚɧɯɿɨɛɞɟɥɿɞɚɦɢ ɬɚ ɪɿɱɤɨɜɢɦɢ 

ɪɚɤɚɦɢ. 

Ɂɪɨɫɬɚɧɧɹ ɚɤɜɚɤɭɥɶɬɭɪɢ ɭ ɜɫɶɨɦɭ ɫɜɿɬɿ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɩɨɲɢɪɟɧɧɹ ɡɚɯɜɨɪɸɜɚɧɶ, 

ɹɤɿ ɬɪɚɧɫɩɨɪɬɭɸɬɶɫɹ ɪɚɡɨɦ ɡ ɨɛ’ɽɤɬɚɦɢ ɚɤɜɚɤɭɥɶɬɭɪɢ. Ɍɨɦɭ ɞɨɫɥɿɞɠɟɧɧɹ ɜɿɞɧɨɫɢɧ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ  ɡ ʀɯ ɯɚɡɹɹɦɢ ɪɿɱɤɨɜɢɦɢ ɪɚɤɚɦɢ ɽ ɤɥɸɱɨɜɢɦ ɞɥɹ ɪɨɡɭɦɿɧɧɹ ɟɤɨɥɨɝɿɱɧɢɯ 

ɧɚɫɥɿɞɤɿɜ ɿɧɬɪɨɞɭɤɰɿʀ ɟɤɡɨɬɢɱɧɢɯ ɨɪɝɚɧɿɡɦɿɜ ɭ ɜɨɞɧɿ ɟɤɨɫɢɫɬɟɦɢ ɬɚ ɪɨɡɪɨɛɤɢ 

ɤɚɪɚɧɬɢɧɧɢɯ ɡɚɯɨɞɿɜ ɩɪɢ ɜɜɟɡɟɧɧɿ ɠɢɜɢɯ ɪɚɤɿɜ. ɉɨɩɟɪɟɞɧɿ ɞɨɫɥɿɞɠɟɧɧɹ (Füreder et al. 

2009, Siddall et al. 2001, Lee et al. 2009, DeWitt et al. 2013, Brown and Creed 2004) 

ɜɢɹɜɢɥɢ ɰɿɤɚɜɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɭ ɜɡɚɽɦɨɡɜ’ɹɡɤɚɯ ɦɿɠ ɛɪɚɧɯɿɨɛɞɟɥɿɞɚɦɢ ɬɚ ɪɿɡɧɢɦɢ 
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ɜɢɞɚɦɢ ɪɚɤɿɜ. Ɉɞɧɚɤ ɩɢɬɚɧɧɹ ɳɨɞɨ ɦɨɠɥɢɜɨɫɬɿ ɩɟɪɟɫɟɥɟɧɧɹ ɚɛɨɪɢɝɟɧɧɢɯ ɜɢɞɿɜ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɧɚ ɿɧɬɪɨɞɭɤɨɜɚɧɿ ɜɢɞɢ ɪɚɤɿɜ ɡɚɥɢɲɚɸɬɶɫɹ ɧɟɞɨɫɬɚɬɧɶɨ ɜɢɜɱɟɧɢɦɢ. 

Об’ɽкт дослɿдженнɹ. Ȼɪɚɧɯɿɨɛɞɟɥɿɞɢ (Clitellata: Branchiobdellida) Ɂɚɯɿɞɧɨʀ 

ɉɚɥɟɚɪɤɬɢɤɢ, ɹɤɿ ɽ ɫɢɦɛɿɨɧɬɚɦɢ ɩɪɿɫɧɨɜɨɞɧɢɯ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ. 

Предмет дослɿдженнɹ. ɋɢɫɬɟɦɚɬɢɤɚ, ɝɟɨɝɪɚɮɿɱɧɟ ɩɨɲɢɪɟɧɧɹ ɬɚ ɟɜɨɥɸɰɿɣɧɿ 

ɡɜ’ɹɡɤɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ, ɡɨɤɪɟɦɚ ɦɨɪɮɨɥɨɝɿɱɧɿ ɨɫɨɛɥɢɜɨɫɬɿ, 

ɬɚɤɫɨɧɨɦɿɱɧɢɣ ɫɬɚɬɭɫ ɜɢɞɿɜ, ʀɯɧɹ ɮɿɥɨɝɟɧɟɬɢɱɧɚ ɩɨɡɢɰɿɹ ɬɚ ɫɢɦɛɿɨɬɢɱɧɿ ɜɡɚɽɦɢɧɢ ɡ 

ɚɛɨɪɢɝɟɧɧɢɦɢ ɬɚ ɿɧɬɪɨɞɭɤɨɜɚɧɢɦɢ ɜɢɞɚɦɢ ɪɚɤɿɜ. 

Мета ɿ завданнɹ. Ɇɟɬɨɸ ɞɨɫɥɿɞɠɟɧɧɹ ɽ ɤɨɦɩɥɟɤɫɧɟ ɜɢɜɱɟɧɧɹ ɛɪɚɧɯɿɨɛɞɟɥɿɞ 

Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ, ɡɨɤɪɟɦɚ ʀɯɧɶɨʀ ɫɢɫɬɟɦɚɬɢɤɢ, ɝɟɨɝɪɚɮɿɱɧɨɝɨ ɩɨɲɢɪɟɧɧɹ ɬɚ 

ɟɜɨɥɸɰɿɣɧɢɯ ɡɜ’ɹɡɤɿɜ, ɚ ɬɚɤɨɠ ɞɨɫɥɿɞɠɟɧɧɹ ɦɨɠɥɢɜɨɫɬɿ ɡɚɪɚɠɟɧɧɹ ɿɧɬɪɨɞɭɤɨɜɚɧɢɯ 

ɜɢɞɿɜ ɪɚɤɿɜ ɚɛɨɪɢɝɟɧɧɢɦɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞɚɦɢ. Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɰɿɽʀ ɦɟɬɢ ɩɨɫɬɚɜɥɟɧɨ 

ɧɚɫɬɭɩɧɿ ɡɚɜɞɚɧɧɹ: 

1. ȼɢɜɱɢɬɢ ɦɨɪɮɨɥɨɝɿɱɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɡɨɤɪɟɦɚ ɫɬɪɭɤɬɭɪɭ ɳɟɥɟɩ ɬɚ 

ɫɩɟɪɦɚɬɟɤɢ, ɞɥɹ ɭɬɨɱɧɟɧɧɹ ɬɚɤɫɨɧɨɦɿɱɧɨɝɨ ɫɬɚɬɭɫɭ ɜɢɞɿɜ. 

2. Ⱦɨɫɥɿɞɢɬɢ ɝɟɨɝɪɚɮɿɱɧɟ ɩɨɲɢɪɟɧɧɹ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɭ Ɂɚɯɿɞɧɿɣ ɉɚɥɟɚɪɤɬɢɰɿ, 

ɡɨɤɪɟɦɚ ɜ ɪɟɝɿɨɧɚɯ Ɂɚɯɿɞɧɢɯ Ȼɚɥɤɚɧ, ɍɤɪɚʀɧɢ ɬɚ ɩɪɢɥɟɝɥɢɯ ɞɨ ɧɟʀ ɬɟɪɢɬɨɪɿɣ. 

3. ɉɪɨɜɟɫɬɢ ɮɿɥɨɝɟɧɟɬɢɱɧɢɣ ɚɧɚɥɿɡ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɟɜɨɥɸɰɿɣɧɢɯ ɡɜ’ɹɡɤɿɜ ɦɿɠ 

ɜɢɞɚɦɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ, ɜɢɹɜɢɬɢ ʀɯ  ɮɿɥɨɝɟɧɟɬɢɱɧɭ 

ɫɬɪɭɤɬɭɪɭ. 

4. Ɂ’ɹɫɭɜɚɬɢ ɫɬɚɬɭɫ ɩɿɞɜɢɞɭ Branchiobdella balcanica sketi, ɞɨɫɥɿɞɢɜɲɢ ɣɨɝɨ ɜ 

ɬɢɩɨɜɿɣ ɥɨɤɚɰɿʀ ɜ Ɂɚɯɿɞɧɢɯ Ȼɚɥɤɚɧɚɯ. 

5. Ⱦɨɫɥɿɞɢɬɢ ɨɫɨɛɥɢɜɨɫɬɿ ɥɨɤɚɥɿɡɚɰɿʀ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɜɢɞɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɬɚ ʀɯ 

ɤɨɤɨɧɿɜ ɧɚ ɪɿɱɤɨɜɢɯ ɪɚɤɚɯ.  

6. Ⱦɨɫɥɿɞɢɬɢ ɨɫɨɛɥɢɜɨɫɬɿ ɠɢɬɬɽɜɨɝɨ ɰɢɤɥɭ Branchiobdella kozarovi ɧɚ ɪɿɱɤɨɜɨɦɭ 

ɪɚɤɭ Astacus leptodactylus. 

7. Ɂ’ɹɫɭɜɚɬɢ ɦɨɠɥɢɜɿɫɬɶ ɡɚɪɚɠɟɧɧɹ ɿɧɬɪɨɞɭɤɨɜɚɧɢɯ ɜɢɞɿɜ ɪɚɤɿɜ ɜɢɞɨɦ 

Branchiobdella kozarovi. 
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Методи дослɿдженнɹ. ɍ ɞɨɫɥɿɞɠɟɧɧɿ ɜɢɤɨɪɢɫɬɚɧɨ ɤɨɦɩɥɟɤɫ ɦɟɬɨɞɿɜ, 

ɜɤɥɸɱɚɸɱɢ ɦɨɪɮɨɥɨɝɿɱɧɢɣ ɚɧɚɥɿɡ (ɫɬɟɪɟɨɦɿɤɪɨɫɤɨɩɿɹ, ɜɢɜɱɟɧɧɹ ɳɟɥɟɩ ɬɚ 

ɫɩɟɪɦɚɬɟɤɢ), ɮɿɥɨɝɟɧɟɬɢɱɧɢɣ ɚɧɚɥɿɡ (ɦɟɬɨɞ Ɇɚɤɫɢɦɚɥɶɧɨʀ ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ ɬɚ 

Ȼɚɽɫɨɜɟ ɜɢɫɧɨɜɭɜɚɧɧɹ), ɚ ɬɚɤɨɠ ɝɟɨɿɧɮɨɪɦɚɰɿɣɧɿ ɦɟɬɨɞɢ (QGis) ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ 

ɚɪɟɚɥɿɜ ɩɨɲɢɪɟɧɧɹ. ȼ ɪɟɡɭɥɶɬɚɬɿ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ  ɧɚɦɢ ɜɩɟɪɲɟ 

ɨɬɪɢɦɚɧɨ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɱɨɬɢɪɶɨɯ ɝɟɧɟɬɢɱɧɢɯ ɦɚɪɤɟɪɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ (CO1, 16S, 28S 

ɬɚ ITS) ɞɥɹ ɜɫɿɯ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɜɢɞɿɜ, ɬɨɞɿ ɹɤ ɭ GenBank ɧɚɹɜɧɿ ɥɢɲɟ ɩɨɫɥɿɞɨɜɧɨɫɬɿ 

CO1. ɉɪɨɜɟɞɟɧɨ ɡɧɚɱɧɭ ɪɨɛɨɬɭ ɡ ɦɨɞɢɮɿɤɚɰɿʀ ɩɪɨɬɨɤɨɥɿɜ ɚɦɩɥɿɮɿɤɚɰɿʀ, ɳɨ ɞɨɡɜɨɥɢɥɨ 

ɨɬɪɢɦɚɬɢ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɿ ɞɥɹ ɜɢɞɭ ɩ’ɹɜɤɢ Hemiclepsis marginata, ɹɤɚ 

ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɚɫɹ ɹɤ ɡɨɜɧɿɲɧɹ ɝɪɭɩɚ ɩɪɢ ɩɨɛɭɞɨɜɿ ɦɭɥɶɬɢɥɨɤɭɫɧɨɝɨ 

ɮɿɥɨɝɟɧɟɬɢɱɧɨɝɨ ɞɟɪɟɜɚ ɡ ɜɢɳɨɸ ɩɿɞɬɪɢɦɤɨɸ. Ʉɪɿɦ ɬɨɝɨ, ɜɩɟɪɲɟ ɨɬɪɢɦɚɧɨ ɬɚ 

ɪɨɡɦɿɳɟɧɨ ɜ GenBank ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɞɥɹ ɜɢɞɭ Branchiobdella kozarovi.  

Наукова новизна отриманих резулɶтатɿв: 

1. Ɉɩɢɫɚɧɨ ɧɨɜɢɣ ɞɥɹ ɧɚɭɤɢ ɜɢɞ Branchiobdella sp.n. 

2. Ɋɨɡɲɢɪɟɧɨ ɭɹɜɥɟɧɧɹ ɩɪɨ ɦɟɠɿ ɚɪɟɚɥɿɜ ɜɢɞɭ Branchiobdella hexadonta ɬɚ 

Branchiobdella parasita. 

3. ɍɬɨɱɧɟɧɨ ɬɚɤɫɨɧɨɦɿɱɧɢɣ ɫɬɚɬɭɫ ɩɿɞɜɢɞɭ Branchiobdella balcanica sketi, ɳɨ 

ɞɨɡɜɨɥɢɥɨ ɩɨɫɬɚɜɢɬɢ ɩɿɞ ɫɭɦɧɿɜ ɣɨɝɨ ɜɚɥɿɞɧɿɫɬɶ. 

4. ȼɢɹɜɥɟɧɨ ɞɟɤɿɥɶɤɚ ɝɚɩɥɨɝɪɭɩ Branchiobdella kozarovi, ɳɨ ɜɿɞɨɛɪɚɠɚɽ 

ɟɜɨɥɸɰɿɣɧɭ ɿɫɬɨɪɿɸ ɪɿɱɤɨɜɨɝɨ ɪɚɤɚ - ɯɚɡɹʀɧɚ Astacus leptodactylus. 

5. Ɉɬɪɢɦɚɧɨ ɧɨɜɿ ɞɚɧɿ ɳɨɞɨ ɦɨɪɮɨɥɨɝɿɱɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɬɚ ɝɟɧɟɬɢɱɧɨʀ ɜɚɪɿɚɰɿʀ 

ɜɢɞɭ Branchiobdella parasita, ɚ ɬɚɤɨɠ ɣɨɝɨ ɝɟɨɝɪɚɮɿɱɧɨɝɨ ɩɨɲɢɪɟɧɧɹ ɜ ɍɤɪɚʀɧɿ. 

6. ȼɩɟɪɲɟ ɨɬɪɢɦɚɧɨ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɱɨɬɢɪɶɨɯ ɝɟɧɿɜ ɞɥɹ ɜɫɿɯ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɜɢɞɿɜ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɳɨ ɡɧɚɱɧɨ ɪɨɡɲɢɪɢɥɨ ɦɨɠɥɢɜɨɫɬɿ ɮɿɥɨɝɟɧɟɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ. 

ȼɩɟɪɲɟ ɨɬɪɢɦɚɧɨ ɬɚ ɪɨɡɦɿɳɟɧɨ ɜ GenBank ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɞɥɹ Branchiobdella 

kozarovi. 

7. ɉɪɨɜɟɞɟɧɨ ɦɨɞɢɮɿɤɚɰɿɸ ɩɪɨɬɨɤɨɥɿɜ ɚɦɩɥɿɮɿɤɚɰɿʀ ɞɥɹ ɨɬɪɢɦɚɧɧɹ 

ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ ɡɨɜɧɿɲɧɶɨʀ ɝɪɭɩɢ (Hemiclepsis marginata), ɳɨ ɞɨɡɜɨɥɢɥɨ 

ɩɨɛɭɞɭɜɚɬɢ ɦɭɥɶɬɢɥɨɤɭɫɧɟ ɮɿɥɨɝɟɧɟɬɢɱɧɟ ɞɟɪɟɜɨ ɡ ɜɢɫɨɤɨɸ ɩɿɞɬɪɢɦɤɨɸ. 
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8. ɉɪɨɞɟɦɨɧɫɬɪɨɜɚɧɨ ɮɿɥɨɝɟɧɟɬɢɱɧɿ ɡɜ’ɹɡɤɢ ɦɿɠ ɜɢɞɚɦɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ Ɂɚɯɿɞɧɨʀ 

ɉɚɥɟɚɪɤɬɢɤɢ. 

9. Ⱦɨɫɥɿɞɠɟɧɨ ɨɫɨɛɥɢɜɨɫɬɿ ɥɨɤɚɥɿɡɚɰɿʀ ɜɢɞɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɧɚ ɪɿɱɤɨɜɢɯ ɪɚɤɚɯ. 

10. Ⱦɨɫɥɿɞɠɟɧɨ ɨɫɨɛɥɢɜɨɫɬɿ ɥɨɤɚɥɿɡɚɰɿʀ Branchiobdella kozarovi ɧɚ ɪɿɱɤɨɜɨɦɭ ɪɚɤɭ 

Astacus leptodactylus ɬɚ ɿɧɬɪɨɞɭɤɨɜɚɧɢɯ ɜɢɞɚɯ ɪɚɤɿɜ, ɳɨ ɞɨɡɜɨɥɢɥɨ ɡ’ɹɫɭɜɚɬɢ 

ɦɨɠɥɢɜɿɫɬɶ ʀɯɧɶɨɝɨ ɡɚɪɚɠɟɧɧɹ. 

Особистий внесок здобувача. Ⱦɢɫɟɪɬɚɰɿɣɧɚ ɪɨɛɨɬɚ ɽ ɪɟɡɭɥɶɬɚɬɨɦ 

ɫɚɦɨɫɬɿɣɧɨɝɨ ɧɚɭɤɨɜɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɚɜɬɨɪɚ. Ɂɞɨɛɭɜɚɱɟɦ ɩɪɨɜɟɞɟɧɨ ɤɨɦɩɥɟɤɫɧɢɣ 

ɚɧɚɥɿɡ ɧɚɭɤɨɜɨʀ ɥɿɬɟɪɚɬɭɪɢ ɡ ɬɟɦɢ ɞɨɫɥɿɞɠɟɧɧɹ, ɨɪɝɚɧɿɡɨɜɚɧɨ ɬɚ ɜɢɤɨɧɚɧɨ ɩɨɥɶɨɜɿ 

ɞɨɫɥɿɞɠɟɧɧɹ, ɡɞɿɣɫɧɟɧɨ ɡɛɿɪ ɿ ɚɧɚɥɿɡ ɡɪɚɡɤɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ. Ⱥɜɬɨɪ ɨɫɨɛɢɫɬɨ ɩɪɨɜɿɜ 

ɦɨɪɮɨɥɨɝɿɱɧɢɣ ɬɚ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɧɢɣ ɚɧɚɥɿɡ ɨɬɪɢɦɚɧɢɯ ɞɚɧɢɯ, ɚ ɬɚɤɨɠ ʀɯ 

ɿɧɬɟɪɩɪɟɬɚɰɿɸ. ɋɚɦɨɫɬɿɣɧɨ ɜɢɤɨɧɚɧɨ ɮɿɥɨɝɟɧɟɬɢɱɧɢɣ ɚɧɚɥɿɡ, ɪɨɡɪɨɛɥɟɧɨ ɬɚ 

ɜɞɨɫɤɨɧɚɥɟɧɨ ɩɪɨɬɨɤɨɥɢ ɚɦɩɥɿɮɿɤɚɰɿʀ ɝɟɧɟɬɢɱɧɢɯ ɦɚɪɤɟɪɿɜ. ɇɚ ɨɫɧɨɜɿ ɨɬɪɢɦɚɧɢɯ 

ɪɟɡɭɥɶɬɚɬɿɜ ɩɿɞɝɨɬɨɜɥɟɧɨ ɧɚɭɤɨɜɿ ɩɭɛɥɿɤɚɰɿʀ, ɹɤɿ ɜɿɞɨɛɪɚɠɚɸɬɶ ɤɥɸɱɨɜɿ ɚɫɩɟɤɬɢ 

ɞɨɫɥɿɞɠɟɧɧɹ. 

Публɿкацɿʀ. Ɉɫɧɨɜɧɿ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɨɩɭɛɥɿɤɨɜɚɧɿ ɜ ɬɪɶɨɯ ɧɚɭɤɨɜɢɯ 

ɫɬɚɬɬɹɯ. Ɉɞɧɚ ɡ ɧɢɯ ɨɩɭɛɥɿɤɨɜɚɧɚ ɜ ɡɚɤɨɪɞɨɧɧɨɦɭ ɜɢɞɚɧɧɿ, ɹɤɟ ɿɧɞɟɤɫɭɽɬɶɫɹ ɜ ɛɚɡɚɯ 

ɞɚɧɢɯ Web of Science ɚɛɨ Scopus ɬɚ ɧɚɥɟɠɢɬɶ ɞɨ ɞɪɭɝɨɝɨ ɤɜɚɪɬɢɥɸ (Q2). Ⱦɜɿ ɿɧɲɿ 

ɫɬɚɬɬɿ ɨɩɭɛɥɿɤɨɜɚɧɿ ɭ ɧɚɭɤɨɜɢɯ ɜɢɞɚɧɧɹɯ, ɜɤɥɸɱɟɧɢɯ ɞɨ ɩɟɪɟɥɿɤɭ ɮɚɯɨɜɢɯ ɜɢɞɚɧɶ 

ɍɤɪɚʀɧɢ (ɤɚɬɟɝɨɪɿʀ Ⱥ ɬɚ Ȼ). Ʉɪɿɦ ɬɨɝɨ, ɞɨ ɬɟɦɢ ɞɢɫɟɪɬɚɰɿʀ ɧɚɥɟɠɚɬɶ ɬɪɢ ɞɨɞɚɬɤɨɜɿ 

ɫɬɚɬɬɿ, ɹɤɿ ɛɭɥɢ ɩɿɞɝɨɬɨɜɥɟɧɿ ɡɞɨɛɭɜɚɱɟɦ ɞɨ ɜɫɬɭɩɭ ɜ ɚɫɩɿɪɚɧɬɭɪɭ. ɐɿ ɪɨɛɨɬɢ 

ɩɪɢɫɜɹɱɟɧɿ ɜɢɜɱɟɧɧɸ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɍɤɪɚʀɧɢ ɬɚ ɽ ɜɚɠɥɢɜɢɦ ɧɚɭɤɨɜɢɦ ɞɨɪɨɛɤɨɦ 

ɚɜɬɨɪɚ. 

Апробацɿɹ матерɿалɿв дисертацɿʀ. Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 

ɦɿɠɧɚɪɨɞɧɢɯ ɤɨɧɮɟɪɟɧɰɿɹɯ ɬɚ ɫɢɦɩɨɡɿɭɦɚɯ, ɡɨɤɪɟɦɚ ɧɚ 4th International Conference 

HIRUDINEA: biology, taxonomy, faunistics (18-21 May,2011, Wierzba, Poland), Young 

Zoologist Scientists Conference, Zoology Shmalgauzen Institution, Ukrainian National 

Academy of Sciences (8-9 April, Kyiv, 2009) та на 4th Central European Symposium of 
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Aquatic Invertebrates (Stara Lesna, Slovakia, 7-12 July 2024), ɞɟ ɜɨɧɢ ɨɬɪɢɦɚɥɢ 

ɫɯɜɚɥɶɧɿ ɜɿɞɝɭɤɢ. 

Структура та обсɹг дисертацɿʀ. Ⱦɢɫɟɪɬɚɰɿɣɧɚ ɪɨɛɨɬɚ ɫɤɥɚɞɚɽɬɶɫɹ ɡ ɜɫɬɭɩɭ, 

ɱɨɬɢɪɶɨɯ ɨɫɧɨɜɧɢɯ ɪɨɡɞɿɥɿɜ, ɜɢɫɧɨɜɤɿɜ, ɫɩɢɫɤɭ ɜɢɤɨɪɢɫɬɚɧɢɯ ɞɠɟɪɟɥ ɬɚ 9 ɞɨɞɚɬɤɿɜ. 

Ɂɚɝɚɥɶɧɢɣ ɨɛɫɹɝ ɪɨɛɨɬɢ ɫɬɚɧɨɜɢɬɶ 242 ɫɬɨɪɿɧɤɢ, ɜɤɥɸɱɚɸɱɢ 19 ɬɚɛɥɢɰɶ, 57 ɪɢɫɭɧɤɿɜ 

ɬɚ 170 ɞɠɟɪɟɥ ɥɿɬɟɪɚɬɭɪɢ. 

Зв’ɹзок роботи з науковими програмами, планами, темами, грантами. 

Ⱦɢɫɟɪɬɚɰɿɣɧɟ ɞɨɫɥɿɞɠɟɧɧɹ ɜɢɤɨɧɚɧɨ ɜ ɪɚɦɤɚɯ ɧɚɭɤɨɜɢɯ ɩɪɨɝɪɚɦ, ɫɩɪɹɦɨɜɚɧɢɯ ɧɚ 

ɜɢɜɱɟɧɧɹ ɛɿɨɪɿɡɧɨɦɚɧɿɬɬɹ ɩɪɿɫɧɨɜɨɞɧɢɯ ɟɤɨɫɢɫɬɟɦ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ. Ɋɨɛɨɬɚ 

ɩɿɞɬɪɢɦɭɜɚɥɚɫɹ ɞɟɤɿɥɶɤɨɦɚ ɝɪɚɧɬɚɦɢ ɜ ɩɟɪɿɨɞ ɡ 2009 - 2012 “Taxonomic status and 

ecology of key invertebrate species in continental waters of Europe/Ministry of Education 

and Science of Ukraine, Ministry of Education and Science of Slovenia”, ɚ ɡ 2023 ɪɨɤɭ 

ɝɪɚɧɬɨɦ “Establishment of a molecular laboratory for the study of biodiversity/Science 

and Technology Center in Ukraine (STCU) and Academic Sanctuaries Fund”. ɐɟ 

ɞɨɡɜɨɥɢɥɨ ɩɪɨɜɟɫɬɢ ɦɚɫɲɬɚɛɧɿ ɩɨɥɶɨɜɿ ɞɨɫɥɿɞɠɟɧɧɹ, ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɧɢɣ 

ɚɧɚɥɿɡ ɬɚ ɨɩɭɛɥɿɤɭɜɚɬɢ ɪɟɡɭɥɶɬɚɬɢ ɭ ɩɪɨɜɿɞɧɢɯ ɧɚɭɤɨɜɢɯ ɜɢɞɚɧɧɹɯ. 

Практичне значеннɹ отриманих резулɶтатɿв. Ⱦɢɫɟɪɬɚɰɿɣɧɚ ɪɨɛɨɬɚ 

ɫɩɪɹɦɨɜɚɧɚ ɧɚ ɜɢɪɿɲɟɧɧɹ ɚɤɬɭɚɥɶɧɢɯ ɩɢɬɚɧɶ ɫɢɫɬɟɦɚɬɢɤɢ, ɝɟɨɝɪɚɮɿɱɧɨɝɨ ɩɨɲɢɪɟɧɧɹ 

ɬɚ ɟɜɨɥɸɰɿʀ ɛɪɚɧɯɿɨɛɞɟɥɿɞ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ, ɳɨ ɪɨɛɢɬɶ ʀʀ ɡɧɚɱɭɳɨɸ ɞɥɹ 

ɩɨɞɚɥɶɲɨɝɨ ɪɨɡɜɢɬɤɭ ɧɚɭɤɢ. Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɦɚɸɬɶ ɜɚɠɥɢɜɟ ɩɪɚɤɬɢɱɧɟ 

ɡɧɚɱɟɧɧɹ ɞɥɹ ɪɨɡɭɦɿɧɧɹ ɟɤɨɥɨɝɿɱɧɢɯ ɧɚɫɥɿɞɤɿɜ ɿɧɬɪɨɞɭɤɰɿʀ ɟɤɡɨɬɢɱɧɢɯ ɜɢɞɿɜ ɪɚɤɿɜ ɭ 

ɜɨɞɧɿ ɟɤɨɫɢɫɬɟɦɢ. ȼɨɧɢ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɿ ɞɥɹ ɪɨɡɪɨɛɤɢ ɡɚɯɨɞɿɜ ɛɿɨɛɟɡɩɟɤɢ ɬɚ 

ɤɚɪɚɧɬɢɧɧɨɝɨ ɤɨɧɬɪɨɥɸ ɩɪɢ ɜɜɟɡɟɧɧɿ ɠɢɜɢɯ ɪɚɤɿɜ, ɳɨ ɽ ɨɫɨɛɥɢɜɨ ɚɤɬɭɚɥɶɧɢɦ ɭ 

ɤɨɧɬɟɤɫɬɿ ɪɨɡɜɢɬɤɭ ɚɤɜɚɤɭɥɶɬɭɪɢ. Ʉɪɿɦ ɬɨɝɨ, ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɦɨɠɭɬɶ ɛɭɬɢ 

ɡɚɫɬɨɫɨɜɚɧɿ ɞɥɹ ɪɨɡɪɨɛɤɢ ɫɬɪɚɬɟɝɿɣ ɡɛɟɪɟɠɟɧɧɹ ɚɛɨɪɢɝɟɧɧɢɯ ɜɢɞɿɜ ɪɚɤɿɜ, ɹɤɿ 

ɡɧɚɯɨɞɹɬɶɫɹ ɩɿɞ ɡɚɝɪɨɡɨɸ ɱɟɪɟɡ ɿɧɬɪɨɞɭɤɰɿɸ ɱɭɠɨɪɿɞɧɢɯ ɜɢɞɿɜ. 

Подɹки. Ⱥɜɬɨɪ ɜɢɫɥɨɜɥɸɽ ɳɢɪɭ ɩɨɞɹɤɭ ɫɜɨɽɦɭ ɧɚɭɤɨɜɨɦɭ ɤɟɪɿɜɧɢɤɭ ɋɟɪɝɿɸ 

ɍɬɽɜɫɶɤɨɦɭ ɡɚ ɜɢɛɿɪ ɬɟɦɢ ɞɨɫɥɿɞɠɟɧɧɹ, ɰɿɧɧɿ ɩɨɪɚɞɢ ɬɚ ɧɟɡɦɿɧɧɭ ɩɿɞɬɪɢɦɤɭ ɧɚ ɜɫɿɯ 
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ɟɬɚɩɚɯ ɪɨɛɨɬɢ. Ɉɫɨɛɥɢɜɚ ɩɨɞɹɤɚ Ⱥɧɞɪɿɸ ɍɬɽɜɫɶɤɨɦɭ ɡɚ ɜɟɥɢɤɢɣ ɜɧɟɫɨɤ ɭ ɪɨɡɜɢɬɨɤ 

ɦɨʀɯ ɧɚɜɢɱɨɤ ɪɨɛɨɬɢ ɝɿɫɬɨɥɨɝɿɱɧɢɦɢ ɬɚ ɦɿɤɪɨɫɤɨɩɿɱɧɢɦɢ ɦɟɬɨɞɚɦɢ, ɞɨɩɨɦɨɝɭ ɭ ɡɛɨɪɿ 

ɦɚɬɟɪɿɚɥɭ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ ɬɚ ɰɿɧɧɿ ɿɞɟʀ ɩɿɞ ɱɚɫ ɨɛɝɨɜɨɪɟɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ ɞɨɫɥɿɞɠɟɧɧɹ. 

ɓɢɪɨ ɞɹɤɭɸ ɤɨɥɟɝɚɦ ɡ Ʌɸɛɥɹɧɫɶɤɨɝɨ ɍɧɿɜɟɪɫɢɬɟɬɭ (ɋɥɨɜɟɧɿɹ) ɡɚ ɞɨɩɨɦɨɝɭ ɭ 

ɩɪɨɜɟɞɟɧɧɿ ɦɨɥɟɤɭɥɹɪɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɬɚ ɧɚɛɭɬɬɿ ɧɚɜɢɱɨɤ ɪɨɛɨɬɢ ɡ ɪɿɡɧɢɦɢ 

ɩɪɨɝɪɚɦɚɦɢ: Ɇɚɣʀ Ɂɚɝɦɚɣɫɬɟɪ, Ⱥɧɿ Ʉɨɫ, Ɍɟɨ Ⱦɟɤɥɿɱɭ, Ⱥɣɞɿ Ɇɨɤɪɿɰ ɬɚ ȼɚɥɟɪɿʀ Ɂɚɤɲɟɤ. 

Ɉɤɪɟɦɚ ɩɨɞɹɤɚ ɉɟɬɟɪɭ Ɍɪɨɧɬɟɥɸ, ɹɤɢɣ ɫɭɩɪɨɜɨɞɠɭɜɚɜ ɦɨɽ ɞɨɫɥɿɞɠɟɧɧɹ ɜɫɿɦɚ 

ɧɟɨɛɯɿɞɧɢɦɢ ɩɨɪɚɞɚɦɢ ɬɚ ɦɚɬɟɪɿɚɥɚɦɢ ɩɿɞ ɱɚɫ ɦɨɝɨ ɩɟɪɟɛɭɜɚɧɧɹ ɜ ɋɥɨɜɟɧɿʀ. 

ȼɢɫɥɨɜɥɸɸ ɜɞɹɱɧɿɫɬɶ ɩɪɨɮ. ɋɬɸɚɪɬɭ Ƚɟɥɞɟɪɭ ɬɚ Ɇɿɬɤɨ ɋɭɛɱɟɜɭ ɡɚ ɰɿɧɧɿ ɩɨɪɚɞɢ ɧɚ 

ɩɨɱɚɬɤɨɜɨɦɭ ɟɬɚɩɿ ɦɨʀɯ ɞɨɫɥɿɞɠɟɧɶ. Ɍɚɤɨɠ ɞɹɤɭɸ Ɉɥɟɧɿ Ȼɨɲɤɨ ɡɚ ɩɟɪɟɞɚɧɢɣ ɞɨɫɜɿɞ ɭ 

ɪɨɡɬɢɧɚɧɧɿ ɛɪɚɧɯɿɨɛɞɟɥɿɞ. ɓɢɪɚ ɩɨɞɹɤɚ ɜɫɿɦ ɦɨʀɦ ɤɨɥɟɝɚɦ ɡ ɤɚɮɟɞɪɢ ɡɨɨɥɨɝɿʀ ɡɚ 

ɩɿɞɬɪɢɦɤɭ ɬɚ ɫɩɪɢɹɬɥɢɜɭ ɚɬɦɨɫɮɟɪɭ ɞɥɹ ɧɚɭɤɨɜɨʀ ɪɨɛɨɬɢ. Ɉɫɨɛɥɢɜɚ ɜɞɹɱɧɿɫɬɶ Ⱥɥɥɿ 

Ƚɪɨɦɚɤɨɜɿɣ, Ɍɟɬɹɧɿ Ⱥɬɟɦɚɫɨɜɿɣ, ɇɿɧɿ ɉɨɥɱɚɧɢɧɨɜɿɣ ɡɚ ʀɯ ɩɿɞɬɪɢɦɤɭ. ə ɜɞɹɱɧɚ ɜɫɿɦ 

ɤɨɥɟɝɚɦ ɬɚ ɞɪɭɡɹɦ, ɹɤɿ ɞɨɩɨɦɚɝɚɥɢ ɭ ɜɢɥɨɜɿ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ: Ⱥɧɞɪɿɸ Ʉɨɥɢɲɤɿɧɭ, 

Ɇɚɪɢɧɿ Ʉɪɚɜɱɟɧɤɨ, Ƚɟɧɧɚɞɿɸ ɒɚɧɞɢɤɨɜɭ, Ⱦɚɧɿɥɭ Ɉɫɬɪɚɫɸ, Ⱥɧɚɬɨɥɿɸ Ʉɨɥɟɫɧɢɤɭ, 

ɋɟɪɝɿɸ ɋɢɞɨɪɿɜɫɶɤɨɦɭ ɬɚ ɛɚɝɚɬɶɨɦ ɿɧɲɢɦ. Ɇɨɹ ɳɢɪɚ ɩɨɞɹɤɚ ɦɨʀɦ ɞɪɭɡɹɦ: Ɇɚɪɢɧɿ 

ȼɨɥɨɞɢɦɢɪɫɶɤɿɣ, Ⱥɧɞɪɿɸ ɏɨɦɟɧɤɨ, Ʌɟɨɧɭ Ʉɟɛɟ, Ɇɢɯɚɣɥɭ Ƚɨɪɩɢɧɱɟɧɤɨ ɬɚ Ɇɢɯɚɣɥɭ 

ɋɨɧɭ ɡɚ ʀɯɧɸ ɝɨɬɨɜɧɿɫɬɶ ʀɯɚɬɢ ɜ ɱɟɪɝɨɜɭ ɟɤɫɩɟɞɢɰɿɸ ɬɚ ɡɚ ɜɫɟɛɿɱɧɭ ɩɿɞɬɪɢɦɤɭ 

ɩɪɨɬɹɝɨɦ ɭɫɶɨɝɨ ɱɚɫɭ ɞɨɫɥɿɞɠɟɧɧɹ. ɇɚɪɟɲɬɿ, ɦɨɹ ɧɚɣɳɢɪɿɲɚ ɩɨɞɹɤɚ ɦɨʀɣ ɪɨɞɢɧɿ – 

ɦɨʀɣ ɦɚɦɿ, ɱɨɥɨɜɿɤɭ ɬɚ ɞɿɬɹɦ, ɹɤɿ ɡ ɪɨɡɭɦɿɧɧɹɦ ɩɨɫɬɚɜɢɥɢɫɹ ɞɨ ɦɨɽʀ ɪɨɛɨɬɢ ɬɚ 

ɫɬɜɨɪɸɜɚɥɢ ɭɦɨɜɢ ɞɥɹ ʀʀ ɭɫɩɿɲɧɨɝɨ ɡɞɿɣɫɧɟɧɧɹ. Ȼɟɡ ʀɯɧɶɨʀ ɩɿɞɬɪɢɦɤɢ ɰɹ ɪɨɛɨɬɚ ɛɭɥɚ 

ɛ ɧɟɦɨɠɥɢɜɨɸ. 
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РОЗДІЛ 1. ОГЛЯД ЛІТЕРАТУРИ 

1.1. Загалɶна характеристика бранхɿобделɿд та ʀх симбɿотичнɿ вɿдносини з 

рɿчковими раками 

1.1.1. ɏɚɪɚɤɬɟɪ ɫɢɦɛɿɨɬɢɱɧɢɯ ɜɿɞɧɨɫɢɧ 

ɉɨɧɹɬɬɹ "ɫɢɦɛɿɨɡ" (ɜɿɞ ɝɪɟɰɶɤɢɯ ɫɥɿɜ σȪȞ "ɪɚɡɨɦ" ɿ ȕίȦσȚȢ "ɠɢɬɬɹ") ɭ 

ɛɿɨɥɨɝɿɱɧɨɦɭ ɡɧɚɱɟɧɧɿ ɜɩɟɪɲɟ ɡɚɩɪɨɜɚɞɢɜ Ƚɟɧɪɿɯ Ⱥɧɬɨɧ ɞɟ Ȼɚɪɿ ɭ ɫɜɨʀɣ ɩɪɚɰɿ 

"Erscheinung der Symbiose". ȼɿɧ ɨɩɢɫɚɜ ɫɢɦɛɿɨɡ ɹɤ "ɹɜɢɳɟ ɫɩɿɥɶɧɨɝɨ ɿɫɧɭɜɚɧɧɹ 

ɪɿɡɧɢɯ ɨɪɝɚɧɿɡɦɿɜ", ɧɟ ɨɛɦɟɠɭɸɱɢ ɣɨɝɨ ɜɩɥɢɜɨɦ ɥɢɲɟ ɧɚ ɨɞɧɨɝɨ ɡ ɭɱɚɫɧɢɤɿɜ 

ɜɡɚɽɦɨɞɿʀ (ɞɟ Ȼɚɪɿ, 1879). ɏɨɱɚ ɩɿɡɧɿɲɟ ɡ'ɹɜɢɥɢɫɹ ɛɿɥɶɲ ɜɭɡɶɤɿ ɬɪɚɤɬɭɜɚɧɧɹ ɰɶɨɝɨ 

ɬɟɪɦɿɧɚ (ɞɢɜ. Saffo, 1992), ɜɢɡɧɚɱɟɧɧɹ ɞɟ Ȼɚɪɿ ɡɚɥɢɲɚɽɬɶɫɹ ɧɚɣɛɿɥɶɲ ɭɧɿɜɟɪɫɚɥɶɧɢɦ, 

ɨɫɤɿɥɶɤɢ ɨɯɨɩɥɸɽ ɜɫɿ ɦɨɠɥɢɜɿ ɬɢɩɢ ɜɡɚɽɦɢɧ — ɜɿɞ ɧɟɣɬɪɚɥɶɧɢɯ ɞɨ ɲɤɿɞɥɢɜɢɯ. 

ȼɡɚɽɦɨɜɿɞɧɨɫɢɧɢ ɦɿɠ ɛɪɚɧɯɿɨɛɞɟɥɿɞɚɦɢ ɬɚ ɪɿɱɤɨɜɢɦɢ ɪɚɤɚɦɢ ɽ ɩɪɢɤɥɚɞɨɦ 

ɟɤɬɨɫɢɦɛɿɨɡɭ, ɹɤɢɣ ɦɨɠɟ ɜɚɪɿɸɜɚɬɢɫɹ ɜɿɞ ɟɤɬɨɤɨɦɟɧɫɚɥɿɡɦɭ ɞɨ ɟɤɬɨɩɚɪɚɡɢɬɢɡɦɭ 

ɡɚɥɟɠɧɨ ɜɿɞ ɪɿɡɧɢɯ ɟɤɨɥɨɝɿɱɧɢɯ ɮɚɤɬɨɪɿɜ. ɐɿ ɜɿɞɧɨɫɢɧɢ ɭ ɩɟɪɟɜɚɠɧɿɣ ɛɿɥɶɲɨɫɬɿ ɜɢɞɿɜ 

ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɹɤ ɦɭɬɭɚɥɿɫɬɢɱɧɿ, ɞɟ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ ɨɬɪɢɦɭɸɬɶ ɜɢɝɨɞɭ ɜɿɞ ɪɚɤɿɜ 

ɹɤ ɫɟɪɟɞɨɜɢɳɚ ɩɪɨɠɢɜɚɧɧɹ ɬɚ ɞɠɟɪɟɥɚ ɩɨɠɢɜɧɢɯ ɪɟɱɨɜɢɧ, ɬɨɞɿ ɹɤ ɪɚɤɢ ɨɬɪɢɦɭɸɬɶ 

ɩɟɪɟɜɚɝɢ, ɬɚɤɿ ɹɤ ɨɱɢɳɟɧɧɹ ɩɨɜɟɪɯɧɿ ɬɿɥɚ ɬɚ ɡɦɟɧɲɟɧɧɹ ɡɚɛɪɭɞɧɟɧɧɹ ʀɯɧɿɯ ɡɹɛɟɪ 

(Creed et al., 2023; Brown et al., 2002; Farrell et al., 2013). Ⱦɟɹɤɿ ɜɢɞɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ 

ɯɚɪɱɭɸɬɶɫɹ ɭ ɡɹɛɪɚɯ ɪɚɤɿɜ, ɨɱɢɳɚɸɬɶ ʀɯ ɿ ɬɚɤɢɦ ɱɢɧɨɦ ɩɨɡɢɬɢɜɧɨ ɜɩɥɢɜɚɸɬɶ ɧɚ 

ɠɢɬɬɽɞɿɹɥɶɧɿɫɬɶ ɪɚɤɚ. (Farrell et al., 2013; Niwa et al., 2014; Thomas et al., 2016; Olden 

et al., 2009). Ɉɛɥɿɝɚɬɧɢɣ ɫɢɦɛɿɨɡ ɦɿɠ ɪɿɱɤɨɜɢɦ ɪɚɤɨɦ ɿ ɛɪɚɧɯɿɨɛɞɟɥɿɞɚɦɢ, ɣɦɨɜɿɪɧɨ, 

ɩɨɜ’ɹɡɚɧɢɣ ɿɡ ɪɨɡɦɧɨɠɟɧɧɹɦ, ɨɫɤɿɥɶɤɢ ɞɥɹ ɭɫɩɿɲɧɨɝɨ ɟɦɛɪɿɨɧɚɥɶɧɨɝɨ ɪɨɡɜɢɬɤɭ 

ɤɨɤɨɧɢ ɚɛɨ ɹɣɰɹ ɦɚɸɬɶ ɛɭɬɢ ɜɿɞɤɥɚɞɟɧɿ ɧɚ ɠɢɜɨɦɭ ɯɚɡɹʀɧɿ (Young 1966, 1971). ɐɹ 

ɡɚɥɟɠɧɿɫɬɶ ɩɨɜ’ɹɡɭɽ ɟɜɨɥɸɰɿɣɧɭ ɿɫɬɨɪɿɸ ɹɤ ɫɢɦɛɿɨɧɬɿɜ, ɬɚɤ ɿ ʀɯ ɯɚɡɹʀɜ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɤɚɡɭɸɬɶ ɧɚ ɬɟ, ɳɨ ɱɢɫɟɥɶɧɿɫɬɶ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɧɚ ɪɚɤɚɯ ɦɨɠɟ 

ɜɿɞɨɛɪɚɠɚɬɢ ɫɬɚɧ ɡɞɨɪɨɜ’ɹ ɬɚ ɟɤɨɥɨɝɿɱɧɢɣ ɫɬɚɬɭɫ ɩɨɩɭɥɹɰɿɣ ɪɚɤɿɜ. ɇɚɩɪɢɤɥɚɞ, ɪɚɤɢ, 

ɹɤɿ ɦɚɸɬɶ ɛɿɥɶɲɭ ɤɿɥɶɤɿɫɬɶ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɱɚɫɬɨ ɞɟɦɨɧɫɬɪɭɸɬɶ ɩɨɤɪɚɳɟɧɢɣ ɪɿɫɬ ɬɚ 

ɧɢɠɱɭ ɫɦɟɪɬɧɿɫɬɶ ɩɨɪɿɜɧɹɧɨ ɡ ɬɢɦɢ, ɭ ɤɨɝɨ ɦɟɧɲɟ ɚɛɨ ɜɡɚɝɚɥɿ ɧɟɦɚɽ ɫɢɦɛɿɨɧɬɿɜ 
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(Farrell et al., 2013; Creed et al., 2020). ɐɟ ɫɜɿɞɱɢɬɶ ɩɪɨ ɬɟ, ɳɨ ɩɨɦɿɪɧɚ ɤɿɥɶɤɿɫɬɶ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɽ ɤɨɪɢɫɧɨɸ, ɩɨɬɟɧɰɿɣɧɨ ɜɤɚɡɭɸɱɢ ɧɚ ɡɞɨɪɨɜɟ ɫɟɪɟɞɨɜɢɳɟ ɞɥɹ ɯɚɡɹʀɧɚ. 

Ɉɞɧɚɤ, ɹɤɳɨ ɳɿɥɶɧɿɫɬɶ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɫɬɚɽ ɧɚɞɬɨ ɜɢɫɨɤɨɸ, ɰɟ ɦɨɠɟ ɩɪɢɡɜɟɫɬɢ ɞɨ 

ɧɟɝɚɬɢɜɧɢɯ ɧɚɫɥɿɞɤɿɜ ɞɥɹ ɪɚɤɿɜ, ɬɚɤɢɯ ɹɤ ɡɛɿɥɶɲɟɧɧɹ ɤɨɧɤɭɪɟɧɰɿʀ ɦɿɠ ɫɢɦɛɿɨɧɬɚɦɢ 

ɚɛɨ ɩɨɲɤɨɞɠɟɧɧɹ ɬɤɚɧɢɧ ɯɚɡɹʀɧɚ (Landler et al., 2019; Skelton et al., 2016; Johnson et 

al., 2014). Ɍɚɤɢɦ ɱɢɧɨɦ, ɜɿɞɧɨɫɢɧɢ ɦɨɠɭɬɶ ɡɦɿɳɭɜɚɬɢɫɹ ɜɿɞ ɦɭɬɭɚɥɿɡɦɭ ɞɨ 

ɩɚɪɚɡɢɬɢɡɦɭ ɡɚ ɭɦɨɜ ɜɢɫɨɤɨʀ ɳɿɥɶɧɨɫɬɿ ɫɢɦɛɿɨɧɬɿɜ ɚɛɨ ɫɬɪɟɫɭ ɭ ɯɚɡɹʀɧɚ. 

ȿɤɨɥɨɝɿɱɧɢɣ ɤɨɧɬɟɤɫɬ ɬɚɤɨɠ ɜɿɞɿɝɪɚɽ ɜɢɪɿɲɚɥɶɧɭ ɪɨɥɶ ɭ ɜɢɡɧɚɱɟɧɧɿ ɯɚɪɚɤɬɟɪɭ 

ɜɡɚɽɦɢɧ ɦɿɠ ɪɿɱɤɨɜɢɦɢ ɪɚɤɚɦɢ ɬɚ ɛɪɚɧɯɿɨɛɞɟɥɿɞɚɦɢ. Ɍɚɤɿ ɮɚɤɬɨɪɢ, ɹɤ ɹɤɿɫɬɶ ɜɨɞɢ, 

ɧɚɹɜɧɿɫɬɶ ɡɚɛɪɭɞɧɸɜɚɱɿɜ ɬɚ ɡɚɝɚɥɶɧɢɣ ɫɬɚɧ ɡɞɨɪɨɜ’ɹ ɜɨɞɧɨɝɨ ɟɤɨɫɢɫɬɟɦɢ, ɦɨɠɭɬɶ 

ɜɩɥɢɜɚɬɢ ɹɤ ɧɚ ɱɢɫɟɥɶɧɿɫɬɶ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɬɚɤ ɿ ɧɚ ɫɬɚɧ ʀɯɧɿɯ ɯɚɡɹʀɜ — ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ 

(Lee et al., 2009; Skelton et al., 2013). ɇɚɩɪɢɤɥɚɞ, ɭ ɫɟɪɟɞɨɜɢɳɚɯ ɡ ɜɢɫɨɤɢɦ ɪɿɜɧɟɦ 

ɡɚɛɪɭɞɧɟɧɧɹ ɨɱɢɳɭɜɚɥɶɧɚ ɮɭɧɤɰɿɹ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɫɬɚɽ ɛɿɥɶɲ ɜɚɠɥɢɜɨɸ, ɩɨɬɟɧɰɿɣɧɨ 

ɩɨɫɢɥɸɸɱɢ ɦɭɬɭɚɥɿɫɬɢɱɧɿ ɚɫɩɟɤɬɢ ɜɡɚɽɦɢɧ (Lee et al., 2009). ɇɚɜɩɚɤɢ, ɭ ɦɟɧɲ 

ɡɚɛɪɭɞɧɟɧɢɯ ɫɟɪɟɞɨɜɢɳɚɯ ɜɿɞɧɨɫɢɧɢ ɦɨɠɭɬɶ ɧɚɛɥɢɠɚɬɢɫɹ ɞɨ ɤɨɦɟɧɫɚɥɿɡɦɭ, ɞɟ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ ɨɬɪɢɦɭɸɬɶ ɜɢɝɨɞɭ ɜɿɞ ɪɚɤɿɜ, ɧɟ ɜɩɥɢɜɚɸɱɢ ɫɭɬɬɽɜɨ ɧɚ ʀɯɧɽ ɡɞɨɪɨɜ’ɹ 

(Young, 1966). 

1.1.2. Еɜɨɥɸɰɿɹ ɟɤɬɨɫɢɦɛɿɨɬɢɱɧɢɯ ɜɿɞɧɨɫɢɧ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɬɚ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ 

ɉɚɥɟɨɟɤɨɥɨɝɿɱɧɿ ɞɚɧɿ ɞɨɡɜɨɥɹɸɬɶ ɩɪɢɩɭɫɬɢɬɢ, ɳɨ ɩɪɟɞɤɨɜɿ ɮɨɪɦɢ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɩɪɨɣɲɥɢ ɲɥɹɯ ɜɿɞ ɯɚɪɱɭɜɚɧɧɹ ɞɟɬɪɢɬɨɦ ɞɨ ɭɬɜɨɪɟɧɧɹ ɫɢɦɛɿɨɬɢɱɧɢɯ 

ɡɜ'ɹɡɤɿɜ. əɤ ɞɟɦɨɧɫɬɪɭɸɬɶ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ (Chen et al., 2007), ɰɹ 

ɬɪɚɧɫɮɨɪɦɚɰɿɹ ɛɭɥɚ ɨɛɭɦɨɜɥɟɧɚ ɧɟ ɥɢɲɟ ɨɬɪɢɦɚɧɧɹɦ ɯɚɪɱɨɜɢɯ ɩɟɪɟɜɚɝ, ɚ ɣ 

ɡɞɚɬɧɿɫɬɸ ɭɧɢɤɚɬɢ ɯɢɠɚɰɬɜɚ ɲɥɹɯɨɦ ɮɨɪɦɭɜɚɧɧɹ ɚɫɨɰɿɚɰɿɣ ɡ ɪɚɤɨɩɨɞɿɛɧɢɦɢ. 

ɋɭɱɚɫɧɿ ɩɪɟɞɫɬɚɜɧɢɤɢ Branchiobdellida, ɩɨɞɿɛɧɨ ɞɨ ɿɧɲɢɯ ɤɥɿɬɟɥɥɹɬ, ɦɚɸɬɶ 

ɩɨɯɨɞɠɟɧɧɹ ɜɿɞ ɜɿɥɶɧɨɠɢɜɭɱɢɯ ɨɪɝɚɧɿɡɦɿɜ, ɳɨ ɧɚɫɟɥɹɥɢ ɞɨɧɧɿ ɜɿɞɤɥɚɞɟɧɧɹ. 

ɉɨɫɬɭɩɨɜɨ, ɭ ɩɪɨɰɟɫɿ ɨɫɜɨɽɧɧɹ ɧɨɜɢɯ ɟɤɨɥɨɝɿɱɧɢɯ ɧɿɲ, ɜɨɧɢ ɪɨɡɜɢɧɭɥɢ ɡɞɚɬɧɿɫɬɶ ɞɨ 

ɤɨɦɟɧɫɚɥɿɡɦɭ ɡ ɩɪɿɫɧɨɜɨɞɧɢɦɢ ɪɚɤɚɦɢ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɨɫɬɚɧɧɿɯ ɹɤ ɫɭɛɫɬɪɚɬ ɞɥɹ 

ɿɫɧɭɜɚɧɧɹ. Ɍɚɤɚ ɡɦɿɧɚ ɟɤɨɥɨɝɿɱɧɨʀ ɫɬɪɚɬɟɝɿʀ, ɣɦɨɜɿɪɧɨ, ɡɚɛɟɡɩɟɱɢɥɚ ʀɦ, ɩɨ-ɩɟɪɲɟ, 

ɩɨɤɪɚɳɟɧɢɣ ɡɚɯɢɫɬ ɜɿɞ ɜɨɪɨɠɢɯ ɜɢɞɿɜ, ɩɨ-ɞɪɭɝɟ, ɫɬɚɛɿɥɶɧɢɣ ɞɨɫɬɭɩ ɞɨ ɯɚɪɱɨɜɢɯ 
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ɪɟɫɭɪɫɿɜ, ɚ ɬɚɤɨɠ ɨɩɬɢɦɿɡɚɰɿɸ ɪɟɩɪɨɞɭɤɬɢɜɧɢɯ ɩɪɨɰɟɫɿɜ (Chen et al., 2007; Chatterjee 

& Yadav, 2019) 

ɉɪɨɬɟ ɨɫɬɚɧɧɿ ɮɿɥɨɝɟɧɟɬɢɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ (Phillips et al., 2019) ɜɤɚɡɭɸɬɶ ɧɚ 

ɛɿɥɶɲ ɫɤɥɚɞɧɢɣ ɯɚɪɚɤɬɟɪ ɟɜɨɥɸɰɿʀ ɰɿɽʀ ɝɪɭɩɢ (Ɋɢɫ. 1.1). ȼɢɹɜɥɟɧɧɹ ɩɟɪɟɯɿɞɧɢɯ ɮɨɪɦ 

ɫɬɚɜɢɬɶ ɩɿɞ ɫɭɦɧɿɜ ɬɪɚɞɢɰɿɣɧɿ ɭɹɜɥɟɧɧɹ ɩɪɨ ɱɿɬɤɭ ɞɢɯɨɬɨɦɿɸ ɦɿɠ ɜɿɥɶɧɨɠɢɜɭɱɢɦɢ ɬɚ 

ɫɢɦɛɿɨɬɢɱɧɢɦɢ ɫɬɪɚɬɟɝɿɹɦɢ ɭ ɚɧɟɥɿɞ. ɐɟ ɜɿɞɨɛɪɚɠɚɽ ɡɚɝɚɥɶɧɭ ɬɟɧɞɟɧɰɿɸ ɜ ɫɭɱɚɫɧɿɣ 

ɟɜɨɥɸɰɿɣɧɿɣ ɛɿɨɥɨɝɿʀ, ɞɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ɝɟɧɨɦɧɢɯ ɦɟɬɨɞɿɜ ɱɚɫɬɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ 

ɩɟɪɟɝɥɹɞɭ ɭɫɬɚɥɟɧɢɯ ɩɚɪɚɞɢɝɦ. 

 

 

Рисунок 1.1. Ɏɿɥɨɝɟɧɟɬɢɱɧɿ ɡɜ’ɹɡɤɢ ɨɫɧɨɜɧɢɯ ɥɿɧɿɣ ɩ’ɹɜɨɤ ɬɚ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɿ ʀɯ 

ɚɫɨɰɿɚɰɿʀ ɡ ɝɨɫɩɨɞɚɪɹɦɢ (Anna J Phillips et al., 2019): (Ⱥ) ȿɜɨɥɸɰɿɣɧɿ ɡɜ’ɹɡɤɢ, 
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ɩɨɛɭɞɨɜɚɧɿ ɧɚ ɨɫɧɨɜɿ Ȼɚɽɫɨɜɨɝɨ ɜɢɫɧɨɜɭɜɚɧɧɹ ɬɚ ɦɟɬɨɞɿɜ Ɇɚɤɫɢɦɚɥɶɧɨʀ 

ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ ɚɧɚɥɿɡɭ ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ ȾɇɄ. Ɂɧɚɱɟɧɧɹ ɩɿɞɬɪɢɦɤɢ ɤɥɚɞ ɜɤɚɡɚɧɿ 

ɤɪɭɠɤɚɦɢ ɭ ɜɭɡɥɚɯ (Ȼɚɽɫɨɜɚ ɚɩɨɫɬɟɪɿɨɪɧɚ ɣɦɨɜɿɪɧɿɫɬɶ = BPP; ɩɿɞɬɪɢɦɤɚ ɛɭɬɫɬɪɟɩɨɦ 

= BSS). Ƚɿɥɤɢ ɩɨɡɧɚɱɟɧɿ ɤɨɥɶɨɪɚɦɢ, ɳɨ ɜɿɞɩɨɜɿɞɚɸɬɶ ɿɫɬɨɪɢɱɧɨ ɩɪɢɣɧɹɬɢɦ ɜɢɳɢɦ 

ɬɚɤɫɨɧɚɦ: ɤɨɪɢɱɧɟɜɢɣ = Hirudinida, ɡɟɥɟɧɢɣ = Rhynchobdellida (ɧɢɧɿ 

Oceanobdelliformes ɬɚ Glossiphoniiformes), ɠɨɜɬɢɣ = Arhynchobdellida (ɭ ɰɶɨɦɭ 

ɞɨɫɥɿɞɠɟɧɧɿ ɩɪɟɞɫɬɚɜɥɟɧɿ ɱɥɟɧɚɦɢ, ɹɤɿ ɧɢɧɿ ɧɚɥɟɠɚɬɶ ɞɨ Erpobdelliformes ɬɚ 

Hirudiniformes), ɱɟɪɜɨɧɢɣ = Acanthobdellida, ɫɢɧɿɣ = Branchiobdellida. (Ȼ) Ɇɚɬɪɢɰɹ 

ɜɤɚɡɭɽ ɧɚ ɚɫɨɰɿɚɰɿʀ ɩ’ɹɜɨɤ (ɫɬɨɜɩɰɿ ɜɿɞɩɨɜɿɞɚɸɬɶ ɮɿɥɨɝɟɧɿʀ) ɿɡ ɭɡɚɝɚɥɶɧɟɧɢɦɢ 

ɝɨɫɩɨɞɚɪɹɦɢ (ɪɹɞɤɢ) ɞɥɹ ɤɨɠɧɨʀ ɩɪɟɞɫɬɚɜɧɢɰɶɤɨʀ ɪɨɞɢɧɢ, ɡɨɛɪɚɠɟɧɨʀ ɝɪɚɮɿɱɧɨ ɹɤ: 1) 

ɛɟɡɯɪɟɛɟɬɧɿ, 2) ɪɢɛɢ (ɦɨɪɫɶɤɿ, ɫɨɥɨɧɭɜɚɬɿ ɬɚ ɩɪɿɫɧɨɜɨɞɧɿ), 3) ɚɦɮɿɛɿʀ ɬɚ ɪɟɩɬɢɥɿʀ, ɡɚ 

ɜɢɧɹɬɤɨɦ ɱɟɪɟɩɚɯ, 4) ɱɟɪɟɩɚɯɢ (ɦɨɪɫɶɤɿ ɬɚ ɩɪɿɫɧɨɜɨɞɧɿ), 5) ɩɬɚɯɢ, 6) ɫɫɚɜɰɿ. Ɍɟɦɧɿ 

ɡɚɮɚɪɛɨɜɚɧɿ ɤɥɿɬɢɧɢ ɜ ɦɚɬɪɢɰɿ ɜɤɚɡɭɸɬɶ ɧɚ ɡɜ’ɹɡɨɤ ɩ’ɹɜɤɢ ɡ ɝɨɫɩɨɞɚɪɟɦ. Ʌɿɧɿʀ, ɳɨ 

ɣɞɭɬɶ ɜɝɨɪɭ ɜɿɞ ɦɚɬɪɢɰɿ, ɩɨɜ’ɹɡɭɸɬɶ ɦɚɬɪɢɰɸ ɜ (Ⱥ) ɡ ɬɨɱɤɚɦɢ, ɩɨɡɧɚɱɟɧɢɦɢ 

ɤɨɥɶɨɪɚɦɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɝɿɥɨɤ, ɚ ɝɨɪɢɡɨɧɬɚɥɶɧɿ ɥɿɧɿʀ ɜɿɞɩɨɜɿɞɚɸɬɶ ɭɡɚɝɚɥɶɧɟɧɢɦ 

ɝɨɫɩɨɞɚɪɹɦ. 

ȿɜɨɥɸɰɿɣɧɿ ɚɞɚɩɬɚɰɿʀ Branchiobdellida ɞɨ ɫɢɦɛɿɨɬɢɱɧɨɝɨ ɫɩɨɫɨɛɭ ɠɢɬɬɹ 

ɞɨɡɜɨɥɢɥɢ ʀɦ ɟɮɟɤɬɢɜɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ ɹɤ ɝɨɫɩɨɞɚɪɿɜ. Ɂɦɿɧɢ ɜ 

ɯɚɪɱɨɜɿɣ ɩɨɜɟɞɿɧɰɿ ɞɨɡɜɨɥɹɸɬɶ ʀɦ ɠɢɜɢɬɢɫɹ ɨɪɝɚɧɿɱɧɢɦɢ ɡɚɥɢɲɤɚɦɢ ɚɛɨ ɟɩɿɛɿɨɧɬɚɦɢ 

ɧɚ ɝɨɫɩɨɞɚɪɿ (Chen et al., 2007; Chatterjee & Yadav, 2019). ɇɚ ɜɿɞɦɿɧɭ ɜɿɞ ɧɢɯ, 

Acanthobdellida ɬɚ Hirudinida ɞɟɦɨɧɫɬɪɭɸɬɶ ɛɿɥɶɲ ɜɢɪɚɠɟɧɿ ɚɞɚɩɬɚɰɿʀ ɞɨ 

ɩɚɪɚɡɢɬɢɡɦɭ ɬɚ ɪɟɩɪɨɞɭɤɬɢɜɧɿ ɫɬɪɚɬɟɝɿʀ, ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ ʀɯɧɸ ɟɮɟɤɬɢɜɧɿɫɬɶ ɹɤ 

ɟɤɬɨɩɚɪɚɡɢɬɿɜ (Cichocka et al., 2021; Santourlidis, 2024). ɐɟ ɪɨɡɪɿɡɧɟɧɧɹ ɩɿɞɤɪɟɫɥɸɽ 

ɚɞɚɩɬɢɜɧɭ ɪɚɞɿɚɰɿɸ, ɳɨ ɜɿɞɛɭɥɚɫɹ ɜ ɦɟɠɚɯ Clitellata, ɿ ɞɟɦɨɧɫɬɪɭɽ, ɹɤ ɪɿɡɧɿ ɟɤɨɥɨɝɿɱɧɿ 

ɭɦɨɜɢ ɦɨɝɥɢ ɫɩɪɢɹɬɢ ɮɨɪɦɭɜɚɧɧɸ ɪɿɡɧɢɯ ɫɬɪɚɬɟɝɿɣ ɜɢɠɢɜɚɧɧɹ (Marotta et al., 2008; 

Cichocka et al., 2021). 

1.2. Регɿон дослɿдженнɹ 

ɉɚɥɟɚɪɤɬɢɤɚ ɨɯɨɩɥɸɽ ɜɟɥɢɱɟɡɧɭ ɬɟɪɢɬɨɪɿɸ, ɳɨ ɜɤɥɸɱɚɽ ȯɜɪɨɩɭ, Ⱥɡɿɸ ɞɨ 

Ɍɢɯɨɝɨ ɨɤɟɚɧɭ, ɚ ɬɚɤɨɠ ɱɚɫɬɢɧɢ ɉɿɜɧɿɱɧɨʀ Ⱥɮɪɢɤɢ. Ɋɨɡɦɟɠɭɜɚɧɧɹ ɧɚ Ɂɚɯɿɞɧɭ ɬɚ 
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ɋɯɿɞɧɭ ɉɚɥɟɚɪɤɬɢɤɭ ɡɚɡɜɢɱɚɣ ɛɚɡɭɽɬɶɫɹ ɧɚ ɬɚɤɢɯ ɤɪɢɬɟɪɿɹɯ, ɹɤ ɜɢɞɨɜɟ ɪɿɡɧɨɦɚɧɿɬɬɹ, 

ɟɤɨɥɨɝɿɱɧɿ ɭɦɨɜɢ ɬɚ ɜɩɥɢɜ ɥɸɞɢɧɢ. ɉɨ-ɩɟɪɲɟ, Ɂɚɯɿɞɧɚ ɉɚɥɟɚɪɤɬɢɤɚ 

ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ ɛɿɥɶɲɨɸ ɪɿɡɧɨɦɚɧɿɬɧɿɫɬɸ ɜɢɞɿɜ, ɡɨɤɪɟɦɚ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ, ɹɤɿ ɽ 

ɜɚɠɥɢɜɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɟɤɨɫɢɫɬɟɦ. ɉɨ-ɞɪɭɝɟ, ɟɤɨɥɨɝɿɱɧɿ ɭɦɨɜɢ ɬɚɤɨɠ ɜɿɞɿɝɪɚɸɬɶ 

ɜɚɠɥɢɜɭ ɪɨɥɶ ɭ ɪɨɡɦɟɠɭɜɚɧɧɿ ɰɢɯ ɪɟɝɿɨɧɿɜ. Ɂɚɯɿɞɧɚ ɉɚɥɟɚɪɤɬɢɤɚ ɦɚɽ ɛɿɥɶɲ ɦ'ɹɤɢɣ 

ɤɥɿɦɚɬ ɿ ɪɿɡɧɨɦɚɧɿɬɧɿ ɜɨɞɧɿ ɫɟɪɟɞɨɜɢɳɚ, ɳɨ ɫɩɪɢɹɽ ɪɨɡɜɢɬɤɭ ɛɚɝɚɬɢɯ ɛɿɨɬɨɩɿɜ ɞɥɹ 

ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ (Kouba et al., 2014; Meira et al., 2019). ɋɯɿɞɧɚ ɉɚɥɟɚɪɤɬɢɤɚ, ɧɚɜɩɚɤɢ, 

ɦɚɽ ɫɭɜɨɪɿɲɿ ɤɥɿɦɚɬɢɱɧɿ ɭɦɨɜɢ, ɳɨ ɨɛɦɟɠɭɽ ɜɢɞɨɜɟ ɪɿɡɧɨɦɚɧɿɬɬɹ, ɚɥɟ ɜɨɞɧɨɱɚɫ 

ɫɩɪɢɹɽ ɚɞɚɩɬɚɰɿʀ ɞɟɹɤɢɯ ɜɢɞɿɜ ɞɨ ɟɤɫɬɪɟɦɚɥɶɧɢɯ ɭɦɨɜ (Machida & Akiyama, 2013; 

Veselý et al., 2015). Ʉɪɿɦ ɬɨɝɨ, ɚɧɬɪɨɩɨɝɟɧɧɢɣ ɜɩɥɢɜ ɧɚ ɟɤɨɫɢɫɬɟɦɢ ɬɚɤɨɠ 

ɜɿɞɪɿɡɧɹɽɬɶɫɹ ɦɿɠ ɰɢɦɢ ɪɟɝɿɨɧɚɦɢ. ɍ Ɂɚɯɿɞɧɿɣ ɉɚɥɟɚɪɤɬɢɰɿ ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ ɚɤɬɢɜɧɚ 

ɟɤɫɩɥɭɚɬɚɰɿɹ ɜɨɞɧɢɯ ɪɟɫɭɪɫɿɜ, ɳɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɦɟɧɲɟɧɧɹ ɱɢɫɟɥɶɧɨɫɬɿ ɤɨɪɿɧɧɢɯ 

ɜɢɞɿɜ ɱɟɪɟɡ ɡɚɛɪɭɞɧɟɧɧɹ ɬɚ ɤɨɧɤɭɪɟɧɰɿɸ ɡ ɿɧɜɚɡɢɜɧɢɦɢ ɜɢɞɚɦɢ, ɬɚɤɢɦɢ ɹɤ 

Procambarus clarkii (Putra et al., 2018; Jussila et al., 2021). ɍ ɋɯɿɞɧɿɣ ɉɚɥɟɚɪɤɬɢɰɿ, 

ɯɨɱɚ ɣ ɿɫɧɭɸɬɶ ɩɨɞɿɛɧɿ ɩɪɨɛɥɟɦɢ, ɜɨɧɢ ɱɚɫɬɨ ɩɨɜ'ɹɡɚɧɿ ɡ ɦɟɧɲɨɸ ɿɧɬɟɧɫɢɜɧɿɫɬɸ 

ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɜɩɥɢɜɭ, ɳɨ ɞɨɡɜɨɥɹɽ ɞɟɹɤɢɦ ɚɛɨɪɢɝɟɧɧɢɦ ɜɢɞɚɦ ɡɛɟɪɿɝɚɬɢ ɫɜɨʀ 

ɩɨɩɭɥɹɰɿʀ (Machida & Akiyama, 2013; Veselý et al., 2015). 

1.3. Рɿд Branchiobdella на територɿʀ Захɿдноʀ Палеарктики 

ȼɫɶɨɝɨ ɭ ɫɜɿɬɿ ɿɫɧɭɽ ɩɨɧɚɞ 150 ɨɩɢɫɚɧɢɯ ɜɢɞɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ. ȼɨɧɢ ɧɚɥɟɠɚɬɶ 

ɞɨ 16 ɇɟɚɪɤɬɢɱɧɢɯ ɪɨɞɿɜ (ɉɿɜɧɿɱɧɨ-Ⱥɦɟɪɢɤɚɧɫɶɤɢɯ), 6 ɉɚɥɟɚɪɤɬɢɱɧɢɯ (5 Ⱥɡɿɣɫɶɤɢɯ 

ɪɨɞɿɜ ɬɚ 1 ɽɜɪɨɩɟɣɫɶɤɢɣ ɪɿɞ). Ȼɿɥɶɲɟ ɪɿɡɧɨɦɚɧɿɬɬɹ ɦɨɠɧɚ ɫɩɨɫɬɟɪɿɝɚɬɢ ɭ ɉɿɜɧɿɱɧɿɣ 

Ⱥɦɟɪɢɰɿ ɬɚ Ⱥɡɿʀ. ɍɫɿ ɩɿɜɧɿɱɧɨɚɦɟɪɢɤɚɧɫɶɤɿ ɜɢɞɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɽ ɟɧɞɟɦɿɤɚɦɢ 

ɬɟɪɢɬɨɪɿɣ (Crandall and Buhay 2008). 

ɍ ɉɚɥɟɚɪɤɬɢɰɿ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ ɦɚɸɬɶ ɪɨɡɿɪɜɚɧɢɣ ɚɪɟɚɥ (Ɋɢɫ. 1.2). Ɍɚɤ, ɪɿɞ 

Branchiobdella ɩɨɲɢɪɟɧɢɣ ɭ Ɂɚɯɿɞɧɿɣ ɉɚɥɟɚɪɤɬɢɰɿ ɜɿɞ ɩɿɜɞɟɧɧɨʀ ɋɤɚɧɞɢɧɚɜɿʀ, Ⱥɧɝɥɿʀ 

ɬɚ Ɏɪɚɧɰɿʀ ɧɚ ɡɚɯɨɞɿ ɞɨ ɩɿɜɧɿɱɧɢɯ ɪɚɣɨɧɿɜ ɋɯɿɞɧɨʀ Ⱥɡɿʀ (Fard and Gelder 2011, Subchev 

2014). Ⱥ ɬɚɤɨɠ ɜ ȱɪɚɧɿ, Ʉɚɡɚɯɫɬɚɧɿ, Ɋɨɫɿʀ. ȱɧɲɿ ɩ’ɹɬɶ ɩɚɥɟɚɪɤɬɢɱɧɢɯ ɪɨɞɿɜ ɨɛɦɟɠɟɧɿ 

ɋɯɿɞɧɨɸ Ⱥɡɿɽɸ (Gelder and Ohtaka 2002, Ohtaka 2007, Ohtaka & Chen 2010, Timm 

1991). ɇɚɩɪɢɤɥɚɞ, ɪɨɞɢ Cirrodrilus ɬɚ Sinodrilus ɡɭɫɬɪɿɱɚɸɬɶɫɹ ɪɚɡɨɦ ɿɡ 
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Branchiobdella ɭ ɩɿɜɧɿɱɧɨ-ɫɯɿɞɧɨɦɭ Ʉɢɬɚʀ, ɩɿɜɞɟɧɧɨ-ɡɚɯɿɞɧɿɣ Ɋɨɫɿʀ ɬɚ ɧɚ Ʉɨɪɟɣɫɶɤɨɦɭ 

ɩɿɜɨɫɬɪɨɜɿ. Ⱦɟɹɤɿ ɜɢɞɢ Cirrodrilus ɡɭɫɬɪɿɱɚɸɬɶɫɹ ɥɢɲɟ ɜ əɩɨɧɿʀ, ɚ Hidetodrilus 

ɨɛɦɟɠɟɧɢɣ Ʉɨɪɟɣɫɶɤɢɦ ɩɿɜɨɫɬɪɨɜɨɦ.  

 

 

 

 

Рисунок 1.2. Ɋɨɡɩɨɜɫɸɞɠɟɧɧɹ ɛɪɚɧɯɿɨɛɞɟɥɿɞ. https://www.gbif.org/species/471 

1.4. Проблематика дослɿджуваноʀ групи бранхɿобделɿд 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɱɚɫɬɨ ɦɚɸɬɶ ɮɪɚɝɦɟɧɬɚɪɧɢɣ ɯɚɪɚɤɬɟɪ ɿ ɛɚɡɭɸɬɶɫɹ 

ɧɚ ɚɧɚɥɿɡɿ ɦɭɡɟɣɧɢɯ ɤɨɥɟɤɰɿɣ (Subchev, 2009, 2012) ɚɛɨ ɨɛɦɟɠɭɸɬɶɫɹ ɥɨɤɚɥɶɧɢɦɢ 

ɡɛɨɪɚɦɢ (ɧɚɩɪɢɤɥɚɞ, Brown and Creed, 2004; Scalici et al., 2010; Rosewarne et al., 

2012). Ʌɢɲɟ ɧɟɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɪɨɛɿɬ ɨɯɨɩɥɸɽ ɲɢɪɲɿ ɝɟɨɝɪɚɮɿɱɧɿ ɦɚɫɲɬɚɛɢ 

(Karaman, 1967; Gelder et al., 2001; Füreder et al., 2009; Williams et al., 2009). əɤ 

ɧɚɫɥɿɞɨɤ, ɪɨɡɩɨɞɿɥ ɜɢɞɿɜ, ɦɟɠɿ ʀɯ ɚɪɟɚɥɿɜ, ɚ ɬɚɤɨɠ ɫɢɦɛɿɨɧɬɧɿ ɜɡɚɽɦɢɧɢ ɡɚɥɢɲɚɸɬɶɫɹ 

ɡɧɚɱɧɨɸ ɦɿɪɨɸ ɧɟɜɢɜɱɟɧɢɦɢ ɞɥɹ ɛɚɝɚɬɶɨɯ ɩɪɟɞɫɬɚɜɧɢɤɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ. 

ɍ ɧɚɲɿɣ ɪɨɛɨɬɿ ɦɢ ɨɪɝɚɧɿɡɭɜɚɥɢ ɜɿɞɛɿɪ ɦɚɬɟɪɿɚɥɭ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨɛ ɜɢɹɜɢɬɢ 

ɫɢɦɛɿɨɧɬɧɿ ɜɡɚɽɦɢɧɢ ɫɟɪɟɞ ɽɜɪɨɩɟɣɫɶɤɢɯ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɚ ɬɚɤɨɠ ɡɚɩɨɜɧɢɬɢ 
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ɩɪɨɝɚɥɢɧɢ ɭ ɡɧɚɧɧɹɯ ɳɨɞɨ ʀɯ ɪɿɡɧɨɦɚɧɿɬɬɹ ɬɚ ɩɨɲɢɪɟɧɧɹ. Ȼɪɚɧɯɿɨɛɞɟɥɿɞɢ 

ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɪɿɱɤɨɜɨɝɨ ɪɚɤɚ ɹɤ ɯɚɡɹʀɧɚ, ɹɤɢɣ ɽ ɩɨɩɭɥɹɪɧɢɦ ɩɪɨɦɢɫɥɨɜɢɦ 

ɨɛ’ɽɤɬɨɦ ɿ ɱɚɫɬɨ ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ ɞɥɹ ɿɧɬɪɨɞɭɤɰɿʀ ɜ ɧɨɜɿ ɜɨɞɨɣɦɢ. ɐɟ ɫɬɜɨɪɸɽ ɪɢɡɢɤ 

ɜɢɩɚɞɤɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɪɚɡɨɦ ɿɡ ɪɚɤɚɦɢ, ɳɨ ɦɨɠɟ ɩɪɢɡɜɨɞɢɬɢ 

ɞɨ ɧɨɜɢɯ ɜɡɚɽɦɨɞɿɣ ɦɿɠ ɚɛɨɪɢɝɟɧɧɨɸ (ɦɿɫɰɟɜɨɸ) ɬɚ ɿɧɬɪɨɞɭɤɨɜɚɧɨɸ (ɿɧɜɚɡɢɜɧɨɸ) 

ɮɚɭɧɨɸ. Ɍɨɦɭ ɜɚɠɥɢɜɨ ɜɪɚɯɨɜɭɜɚɬɢ ɜɩɥɢɜ ɬɨɪɝɿɜɥɿ ɬɚ ɩɟɪɟɦɿɳɟɧɧɹ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ ɧɚ 

ɩɨɲɢɪɟɧɧɹ ɰɢɯ ɫɢɦɛɿɨɧɬɿɜ ɬɚ ʀɯ ɩɨɬɟɧɰɿɣɧɿ ɟɤɨɥɨɝɿɱɧɿ ɧɚɫɥɿɞɤɢ. 

Розповсɸдженнɹ бранхɿобделɿд у Захɿднɿй Палеарктиɰɿ. ȼɢɞɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ 

ɩɨɲɢɪɟɧɿ ɩɟɪɟɜɚɠɧɨ ɜ ȯɜɪɨɩɿ, ɚɥɟ ɽ ɡɧɚɱɧɿ ɩɪɨɝɚɥɢɧɢ ɭ ɡɧɚɧɧɹɯ ɳɨɞɨ ʀɯ ɩɪɢɫɭɬɧɨɫɬɿ 

ɜ ɞɟɹɤɢɯ ɤɪɚʀɧɚɯ ɉɚɥɟɚɪɤɬɢɤɢ. ɇɚɩɪɢɤɥɚɞ, ɭ Ɋɭɦɭɧɿʀ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ, ɚɫɨɰɿɣɨɜɚɧɿ ɡ 

ɦɿɫɰɟɜɢɦɢ ɪɚɤɚɦɢ, ɡɚɥɢɲɚɸɬɶɫɹ ɧɟɞɨɫɬɚɬɧɶɨ ɜɢɜɱɟɧɢɦɢ. 

Таксономɿɱна ɿсторɿɹ родини Branchiobdellidae. ȱɫɬɨɪɢɱɧɨ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ 

ɤɥɚɫɢɮɿɤɭɜɚɥɢɫɹ ɹɤ ɩ'ɹɜɤɢ, ɚɥɟ ɡɝɨɞɨɦ ʀɯ ɜɢɨɤɪɟɦɢɥɢ ɜ ɨɤɪɟɦɭ ɝɪɭɩɭ. ɉɪɨɬɟ ʀɯ 

ɬɚɤɫɨɧɨɦɿɱɧɢɣ ɫɬɚɬɭɫ ɡɚɥɢɲɚɽɬɶɫɹ ɞɢɫɤɭɫɿɣɧɢɦ ɱɟɪɟɡ ɧɟɞɨɫɬɚɬɧɸ ɤɿɥɶɤɿɫɬɶ 

ɞɨɫɥɿɞɠɟɧɶ. 

Таксономɿɱна ɿсторɿɹ ɽвропейсɶких видɿв роду Branchiobdella. ȼɢɞɢ ɰɶɨɝɨ ɪɨɞɭ 

ɦɚɸɬɶ ɫɤɥɚɞɧɭ ɿɫɬɨɪɿɸ ɨɩɢɫɭ ɬɚ ɤɥɚɫɢɮɿɤɚɰɿʀ, ɳɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɩɥɭɬɚɧɢɧɢ ɜ ʀɯ 

ɜɢɡɧɚɱɟɧɧɿ. ɇɚɩɪɢɤɥɚɞ, ɜɢɞɢ B. italica ɬɚ B. pentodonta ɱɚɫɬɨ ɩɥɭɬɚɸɬɶ ɱɟɪɟɡ 

ɫɯɨɠɿɫɬɶ ɦɨɪɮɨɥɨɝɿɱɧɢɯ ɨɡɧɚɤ, ɚ ɜɢɞ B.parasita ɦɿɫɬɢɬɶ ɤɨɦɩɥɟɤɫ ɜɢɞɿɜ. ȼɢɞ 

Branchiobdella kosarovi ɛɭɜ ɨɩɢɫɚɧɢɣ ɩɿɡɧɿɲɟ, ɿ ɣɨɝɨ ɦɨɪɮɨɥɨɝɿɱɧɿ ɜɿɞɦɿɧɧɨɫɬɿ ɜɿɞ 

pentodonta ɡɚɥɢɲɚɸɬɶɫɹ ɧɟɞɨɫɬɚɬɧɶɨ ɱɿɬɤɢɦɢ, ɳɨ ɩɨɬɪɟɛɭɽ ɞɨɞɚɬɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ. 

ɉɿɞɜɢɞ Branchiobdella balcanica sketi ɦɚɽ ɧɟɜɢɡɧɚɱɟɧɢɣ ɬɚɤɫɨɧɨɦɿɱɧɢɣ ɫɬɚɬɭɫ, 

ɨɫɤɿɥɶɤɢ ɣɨɝɨ ɦɨɪɮɨɥɨɝɿɱɧɿ ɨɡɧɚɤɢ ɧɟɞɨɫɬɚɬɧɶɨ ɞɨɫɥɿɞɠɟɧɿ ɞɥɹ ɱɿɬɤɨɝɨ 

ɜɿɞɨɤɪɟɦɥɟɧɧɹ ɜɿɞ ɿɧɲɢɯ ɜɢɞɿɜ. Ⱦɟɹɤɿ ɜɢɞɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɭɬɜɨɪɸɸɬɶ ɤɨɦɩɥɟɤɫɢ, ɞɟ 

ɦɨɪɮɨɥɨɝɿɱɧɿ ɜɿɞɦɿɧɧɨɫɬɿ ɦɿɠ ɜɢɞɚɦɢ ɦɿɧɿɦɚɥɶɧɿ, ɳɨ ɭɫɤɥɚɞɧɸɽ ʀɯ ɿɞɟɧɬɢɮɿɤɚɰɿɸ ɬɚ 

ɜɢɜɱɟɧɧɹ. Ȼɪɚɧɯɿɨɛɞɟɥɿɞɢ, ɚɫɨɰɿɣɨɜɚɧɿ ɡ ɧɟɳɨɞɚɜɧɨ ɨɩɢɫɚɧɢɦ ɪɿɱɤɨɜɢɦ ɪɚɤɨɦ Au. 

bihariensis, ɡɚɥɢɲɚɸɬɶɫɹ ɧɟɞɨɫɥɿɞɠɟɧɢɦɢ, ɳɨ ɨɛɦɟɠɭɽ ɪɨɡɭɦɿɧɧɹ ʀɯ ɪɨɥɿ ɜ 

ɟɤɨɫɢɫɬɟɦɚɯ ɬɚ ɜɡɚɽɦɨɞɿɣ ɿɡ ɯɚɡɹʀɧɚɦɢ. 
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1.5. Рɿчковɿ раки - хазɹʀ бранхɿобделɿд 

ȼ ɪɟɡɭɥɶɬɚɬɿ ɬɚɤɫɨɧɨɦɿɱɧɢɯ ɩɟɪɟɝɥɹɞɿɜ ɡɚ ɨɫɬɚɧɧɿ 60 ɪɨɤɿɜ (ɩɿɞɫɭɦɨɜɚɧɨ ɭ 

Crandall and De Grave, 2017) ɬɚ ɧɟɞɚɜɧɿɯ ɦɨɥɟɤɭɥɹɪɧɢɯ ɚɧɚɥɿɡɿɜ (Blaha et al., 2023), 

ɫɿɦ ɜɢɞɿɜ ɩɪɿɫɧɨɜɨɞɧɢɯ ɪɚɤɿɜ ɛɭɥɢ ɿɞɟɧɬɢɮɿɤɨɜɚɧɿ ɹɤ ɚɛɨɪɢɝɟɧɧɿ ɞɥɹ ɽɜɪɨɩɟɣɫɶɤɨɝɨ 

ɤɨɧɬɢɧɟɧɬɭ (Ɍɚɛɥ. 1.1): Astacus astacus (Linnaeus, 1758), Astacus colchicus Kessler, 

1876, Pontastacus pachypus (Rathke, 1837), Astacus (Pontastacus) leptodactylus 

(Eschscholtz, 1823), Austropotamobius fulcisianus (Ninni, 1886), Austropotamobius 

torrentium (Schrank, 1803), Austropotamobius pallipes (Lereboullet, 1858), ɚ ɬɚɤɨɠ 

ɞɨɞɚɬɤɨɜɢɣ ɟɧɞɟɦɿɱɧɢɣ ɜɢɞ Austropotamobius bihariensis Pârvulescu, 2019, ɹɤɢɣ ɦɚɽ 

ɜɭɡɶɤɢɣ ɚɪɟɚɥ ɩɨɲɢɪɟɧɧɹ ɜ Ɋɭɦɭɧɿʀ (Pârvulescu, 2019).  

Таблицɹ 1.1. Ⱥɛɨɪɢɝɟɧɧɿ ɬɚ ɿɧɜɚɡɢɜɧɿ ɜɢɞɢ ɪɚɤɿɜ ɧɚ ɬɟɪɢɬɨɪɿʀ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ  

ɚɛɨɪɢɝɟɧɧɿ ɿɧɜɚɡɢɜɧɿ 

Astacus astacus (Linnaeus, 1758) 

Astacus leptodactylus (Eschscholtz, 

1823)  

Astacus pachypus (Rathke, 1837)  

Austropotamobius pallipes (Lereboullet, 

1858)  

Austropotamobius torrentium (Schrank, 

1803)  

Austropotamobius italicus (Faxon, 1914) 

Cherax destructor (Clark, 1936)  

Orconectes limosus (Rafinesque, 

1817)  

Orconectes immunis (Hagen, 1870) 

Pacifastacus leniusculus (Dana, 

1852)  

Procambarus clarkii (Girard, 

1852) 
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Рɿд Astacus 

 Ɋɿɞ Astacus ɲɢɪɨɤɨ ɩɨɲɢɪɟɧɢɣ ɩɨ ɜɫɿɣ ȯɜɪɨɩɿ. Ʉɥɚɫɢɮɿɤɚɰɿɹ ɽɜɪɨɩɟɣɫɶɤɢɯ 

ɪɚɤɿɜ ɡɚɡɧɚɜɚɥɚ ɤɿɥɶɤɨɯ ɩɟɪɟɝɥɹɞɿɜ. ɇɚɩɪɢɤɥɚɞ, Starabogatov (1995) ɜɢɞɿɥɢɜ ɡɚɝɚɥɨɦ 

ɩ’ɹɬɶ ɪɨɞɿɜ ɿ 19 ɜɢɞɿɜ ɞɥɹ ɚɡɿɣɫɶɤɢɯ ɬɚ ɫɯɿɞɧɨɽɜɪɨɩɟɣɫɶɤɢɯ ɪɟɝɿɨɧɿɜ. ɍ ɜɿɞɩɨɜɿɞɧɨɫɬɿ 

ɞɨ ɞɨɫɥɿɞɠɟɧɶ Tejlor (2002), ɪɿɞ Astacus ɜɤɥɸɱɚɽ ɬɪɢ ɜɢɞɢ: ɛɥɚɝɨɪɨɞɧɢɣ ɪɚɤ Astacus 

astacus, ɜɭɡɶɤɨɩɚɥɢɣ ɪɚɤ Astacus leptodactylus ɬɚ ɬɨɜɫɬɨɩɚɥɢɣ ɪɚɤ Astacus pachypus .  

Ɂɨɤɪɟɦɚ, ɭ ɜɢɩɚɞɤɭ ɩɨɧɬɨ-ɤɚɫɩɿɣɫɶɤɢɯ ɜɢɞɿɜ ɞɨɫɿ ɧɟ ɞɨɫɹɝɧɭɬɨ ɡɚɝɚɥɶɧɨɩɪɢɣɧɹɬɨʀ 

ɬɚɤɫɨɧɨɦɿʀ (Blaha et al., 2023). 

Бɥɚɝɨɪɨɞɧɢɣ ɪɚɤ, Astacus astacus. ɉɨɲɢɪɟɧɧɹ. 

Astacus astacus ɲɢɪɨɤɨ ɩɨɲɢɪɟɧɢɣ ɩɨ ɜɫɿɣ ȯɜɪɨɩɿ (Ɋɢɫ. 1.3,Ƚ). Ƀɨɝɨ ɚɪɟɚɥ 

ɩɪɨɫɬɹɝɚɽɬɶɫɹ ɜɿɞ Ɋɨɫɿʀ ɬɚ ɍɤɪɚʀɧɢ ɧɚ ɫɯɨɞɿ ɞɨ ɋɤɚɧɞɢɧɚɜɿʀ ɧɚ ɩɿɜɧɨɱɿ, Ƚɪɟɰɿʀ ɧɚ 

ɩɿɜɞɧɿ ɬɚ ȼɟɥɢɤɨɛɪɢɬɚɧɿʀ ɬɚ Ɏɪɚɧɰɿʀ ɧɚ ɡɚɯɨɞɿ (Edsman et al. 2010, Kouba et al. 2014). 

ɇɚ ɨɫɧɨɜɿ ɦɨɪɮɨɥɨɝɿɱɧɢɯ ɤɪɢɬɟɪɿʀɜ ɭ ɥɿɬɟɪɚɬɭɪɿ ɦɨɠɧɚ ɡɧɚɣɬɢ ɪɿɡɧɿ, ɱɚɫɬɤɨɜɨ 

ɫɭɩɟɪɟɱɥɢɜɿ ɤɥɚɫɢɮɿɤɚɰɿʀ ɩɿɞɜɢɞɿɜ ɛɥɚɝɨɪɨɞɧɨɝɨ ɪɚɤɚ (ɞɢɜ. ɨɝɥɹɞ ɭ Smietana et al. 

2006). Karaman (1963) ɨɩɢɫɚɜ ɬɪɢ ɩɿɞɜɢɞɢ ɡ ɱɿɬɤɢɦ ɝɟɨɝɪɚɮɿɱɧɢɦ ɪɨɡɩɨɞɿɥɨɦ: (1) A. 

a. colchicus ɽ ɟɧɞɟɦɿɤɨɦ ɿɡɨɥɶɨɜɚɧɨɝɨ ɪɟɝɿɨɧɭ ɜ ɩɨɧɬɨ-ɤɚɫɩɿɣɫɶɤɿɣ ɨɛɥɚɫɬɿ ɜɟɪɯɧɶɨɝɨ 

Ɋɿɨɧɭ (Ʉɚɜɤɚɡ). (2) A. a. balcanicus ɦɟɲɤɚɽ ɧɚ Ɂɚɯɿɞɧɢɯ Ȼɚɥɤɚɧɚɯ ɭ ɛɚɫɟɣɧɿ ɪɿɱɤɢ 

ȼɚɪɞɚɪ ɭ Ɇɚɤɟɞɨɧɿʀ ɬɚ Ƚɪɟɰɿʀ, ɚ ɬɚɤɨɠ ɭ ɨɡɟɪɿ Ɉɯɪɢɞ. (3) A. a. astacus ɧɚɫɟɥɹɽ ɪɿɱɤɭ 

Ⱦɭɧɚɣ ɬɚ ʀʀ ɩɪɢɬɨɤɢ, ɚ ɬɚɤɨɠ ɪɿɱɤɢ, ɳɨ ɜɩɚɞɚɸɬɶ ɭ ɉɿɜɧɿɱɧɟ ɬɚ Ȼɚɥɬɿɣɫɶɤɟ ɦɨɪɹ. 

Ɏɪɚɝɦɟɧɬɨɜɚɧɿɫɬɶ ɩɪɿɫɧɨɜɨɞɧɢɯ ɫɟɪɟɞɨɜɢɳ, ɞɟ ɦɟɲɤɚɽ A. astacus, ɚ ɫɚɦɟ ɪɿɱɤɢ, 

ɨɡɟɪɚ ɡ ɱɢɫɬɨɸ ɜɨɞɨɸ ɬɚ ɫɯɨɜɢɳɚɦɢ (ɞɢɜ. ɨɝɥɹɞ ɭ Füreder et al. 2006), ɪɚɡɨɦ ɿɡ 

ɧɢɡɶɤɨɸ ɦɿɝɪɚɰɿɣɧɨɸ ɡɞɚɬɧɿɫɬɸ, ɭɫɤɥɚɞɧɸɸɬɶ ɜɿɞɧɨɜɥɟɧɧɹ ɜɢɦɟɪɥɢɯ ɥɨɤɚɥɶɧɢɯ 

ɩɨɩɭɥɹɰɿɣ (Strayer & Dudgeon 2010). Ⱦɨ ɟɤɨɥɨɝɿɱɧɢɯ ɡɚɝɪɨɡ (ɡɚɛɪɭɞɧɟɧɧɹ ɜɨɞɢ, 

ɤɚɧɚɥɿɡɚɰɿɹ ɪɿɱɨɤ) ɞɨɞɚɽɬɶɫɹ ɨɨɦɿɰɟɬ Aphanomyces astaci, ɹɤɢɣ ɡɧɚɱɧɨ ɫɤɨɪɨɬɢɜ 

ɩɨɩɭɥɹɰɿʀ A. astacus (Holdich et al. 2014). ɐɟɣ ɩɚɬɨɝɟɧ ɛɭɜ ɡɚɜɟɡɟɧɢɣ ɞɨ ȯɜɪɨɩɢ ɱɟɪɟɡ 

ɚɦɟɪɢɤɚɧɫɶɤɢɯ ɪɚɤɿɜ (ɧɚɩɪɢɤɥɚɞ, Orconectes limosus) ɭ ɫɟɪɟɞɢɧɿ XIX ɫɬɨɥɿɬɬɹ 
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(Alderman et al. 1990) ɿ ɫɩɪɢɱɢɧɢɜ ɦɚɫɨɜɟ ɜɢɦɢɪɚɧɧɹ ɦɿɫɰɟɜɢɯ ɩɨɩɭɥɹɰɿɣ ɪɚɤɿɜ 

(Alderman 1996). 

Бɥɚɝɨɪɨɞɧɢɣ ɪɚɤ, Astacus astacus. Еɜɨɥɸɰɿɣɧɚ ɿɫɬɨɪɿɹ.  

Ȼɥɚɝɨɪɨɞɧɢɣ ɪɚɤ, Astacus astacus, ɦɚɽ ɫɤɥɚɞɧɭ ɟɜɨɥɸɰɿɣɧɭ ɿɫɬɨɪɿɸ, ɹɤɚ 

ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ ɡɧɚɱɧɨɸ ɪɿɡɧɨɦɚɧɿɬɧɿɫɬɸ ɝɚɩɥɨɬɢɩɿɜ ɬɚ ɲɢɪɨɤɢɦ ɝɟɨɝɪɚɮɿɱɧɢɦ 

ɩɨɲɢɪɟɧɧɹɦ ɩɨ ɜɫɿɣ ȯɜɪɨɩɿ. ɐɹ ɪɿɡɧɨɦɚɧɿɬɧɿɫɬɶ ɡɧɚɱɧɨɸ ɦɿɪɨɸ ɽ ɪɟɡɭɥɶɬɚɬɨɦ 

ɿɫɬɨɪɢɱɧɢɯ ɤɥɿɦɚɬɢɱɧɢɯ ɩɨɞɿɣ, ɡɨɤɪɟɦɚ ɩɿɞ ɱɚɫ ɩɥɟɣɫɬɨɰɟɧɭ, ɹɤɿ ɫɮɨɪɦɭɜɚɥɢ 

ɝɟɧɟɬɢɱɧɭ ɫɬɪɭɤɬɭɪɭ ɬɚ ɪɨɡɩɨɞɿɥ ɜɢɞɭ (Gross et al., 2021; Schrimpf et al., 2013). ɉɿɞ 

ɱɚɫ ɨɫɬɚɧɧɶɨɝɨ ɥɶɨɞɨɜɢɤɨɜɨɝɨ ɦɚɤɫɢɦɭɦɭ A. astacus, ɣɦɨɜɿɪɧɨ, ɜɢɠɢɜ ɭ ɤɿɥɶɤɨɯ 

ɪɟɮɭɝɿɭɦɚɯ, ɜɤɥɸɱɚɸɱɢ Ȼɚɥɤɚɧɫɶɤɢɣ ɩɿɜɨɫɬɪɿɜ, ɹɤɢɣ ɫɬɚɜ ɤɥɸɱɨɜɨɸ ɬɟɪɢɬɨɪɿɽɸ ɞɥɹ 

ɩɿɫɥɹɥɶɨɞɨɜɢɤɨɜɨɝɨ ɩɨɜɬɨɪɧɨɝɨ ɡɚɫɟɥɟɧɧɹ ɬɚ ɪɨɡɲɢɪɟɧɧɹ ɧɚ ɩɿɜɧɿɱ ɿ ɡɚɯɿɞ ɭɡɞɨɜɠ 

ɫɢɫɬɟɦɢ ɪɿɱɤɢ Ⱦɭɧɚɣ (Schrimpf et al., 2013; Gross et al., 2021). ɇɚɩɪɢɤɥɚɞ, 

ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɤɚɡɭɸɬɶ, ɳɨ ɩɨɩɭɥɹɰɿʀ ɧɚ Ȼɚɥɤɚɧɚɯ ɦɚɸɬɶ ɱɿɬɤɿ ɝɟɧɟɬɢɱɧɿ ɥɿɧɿʀ, ɹɤɿ 

ɦɨɠɧɚ ɩɪɨɫɬɟɠɢɬɢ ɞɨ ɬɪɢɜɚɥɨʀ ɿɡɨɥɹɰɿʀ ɰɢɯ ɩɨɩɭɥɹɰɿɣ ɩɿɞ ɱɚɫ ɯɨɥɨɞɧɢɯ ɩɟɪɿɨɞɿɜ, 

ɤɨɥɢ ɛɿɥɶɲɚ ɱɚɫɬɢɧɚ ɐɟɧɬɪɚɥɶɧɨʀ ɬɚ ɉɿɜɧɿɱɧɨʀ ȯɜɪɨɩɢ ɛɭɥɚ ɧɟɩɪɢɞɚɬɧɨɸ ɞɥɹ ɠɢɬɬɹ 

ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ (Laggis et al., 2017; Lovrenčić et al., 2022). Ƚɟɧɟɬɢɱɧɚ ɪɿɡɧɨɦɚɧɿɫɬɶ, ɹɤɚ 

ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ ɜ ɩɨɩɭɥɹɰɿɹɯ A. astacus, ɧɚɩɪɢɤɥɚɞ, ɱɚɫɬɨɬɚ ɝɚɩɥɨɬɢɩɿɜ 0,6857 ɞɥɹ 

16S ɬɚ 0,985 ɞɥɹ COI, ɩɿɞɤɪɟɫɥɸɽ ɲɢɪɨɤɢɣ ɚɪɟɚɥ ɜɢɞɭ ɬɚ ɟɜɨɥɸɰɿɣɧɢɣ ɬɢɫɤ, ɹɤɢɣ ɜɿɧ 

ɡɚɡɧɚɜ (Laggis et al., 2017). 

Ⱥɧɬɪɨɩɨɝɟɧɧɢɣ ɜɩɥɢɜ ɧɚ ɩɨɩɭɥɹɰɿʀ A. astacus ɬɚɤɨɠ ɽ ɡɧɚɱɧɢɦ. Ⱦɿɹɥɶɧɿɫɬɶ 

ɥɸɞɢɧɢ, ɜɤɥɸɱɚɸɱɢ ɡɦɿɧɭ ɫɟɪɟɞɨɜɢɳɚ ɩɪɨɠɢɜɚɧɧɹ ɬɚ ɿɧɬɪɨɞɭɤɰɿɸ ɿɧɜɚɡɢɜɧɢɯ ɜɢɞɿɜ, 

ɫɭɬɬɽɜɨ ɜɩɥɢɧɭɥɚ ɧɚ ɝɟɧɟɬɢɱɧɭ ɫɬɪɭɤɬɭɪɭ ɬɚ ɪɨɡɩɨɞɿɥ A. astacus (Lovrenčić et al., 

2022; Schulz et al., 2005). ɇɚɩɪɢɤɥɚɞ, ɬɪɚɧɫɥɨɤɚɰɿʀ ɬɚ ɪɟɿɧɬɪɨɞɭɤɰɿʀ ɩɪɢɡɜɟɥɢ ɞɨ 

ɡɛɿɥɶɲɟɧɧɹ ɨɛɦɿɧɭ ɝɚɩɥɨɬɢɩɚɦɢ ɦɿɠ ɝɟɨɝɪɚɮɿɱɧɨ ɜɿɞɞɚɥɟɧɢɦɢ ɩɨɩɭɥɹɰɿɹɦɢ, ɳɨ 

ɩɨɫɥɚɛɢɥɨ ɮɿɥɨɝɟɨɝɪɚɮɿɱɧɭ ɫɬɪɭɤɬɭɪɭ, ɹɤɚ ɿɧɚɤɲɟ ɛɭɥɚ ɛ ɨɱɟɜɢɞɧɨɸ (Lovrenčić et al., 

2022). Ʉɪɿɦ ɬɨɝɨ, ɿɧɬɪɨɞɭɤɰɿɹ ɬɚɤɢɯ ɜɢɞɿɜ, ɹɤ Pacifastacus leniusculus, ɡɚɝɨɫɬɪɢɥɚ 

ɤɨɧɤɭɪɟɧɰɿɸ ɬɚ ɫɩɪɢɹɥɚ ɫɤɨɪɨɱɟɧɧɸ ɦɿɫɰɟɜɢɯ ɩɨɩɭɥɹɰɿɣ (Westman et al., 2002; 

Makkonen et al., 2015). 
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Вɭɡɶɤɨɩɚɥɢɣ ɪɚɤ Astacus leptodactylus.  

ɉɨɲɢɪɟɧɧɹ. ȼɭɡɶɤɨɩɚɥɢɣ ɪɚɤ (Astacus leptodactylus) ɩɪɟɞɫɬɚɜɥɹɽ ɫɨɛɨɸ ɤɥɚɫɢɱɧɢɣ 

ɩɪɢɤɥɚɞ ɩɨɧɬɨ-ɤɚɫɩɿɣɫɶɤɨɝɨ ɜɢɞɭ ɡ ɯɚɪɚɤɬɟɪɧɢɦ ɩɪɢɪɨɞɧɢɦ ɚɪɟɚɥɨɦ, ɳɨ ɨɯɨɩɥɸɽ 

ɛɚɫɟɣɧɢ Ʉɚɫɩɿɣɫɶɤɨɝɨ ɦɨɪɹ (ɡɨɤɪɟɦɚ ɪɿɱɤɢ ȼɨɥɝɚ) ɬɚ ɡɚɯɿɞɧɨɝɨ ɋɢɛɿɪɭ (ɪɿɱɤɚ Ɉɛ), ɹɤ 

ɜɩɟɪɲɟ ɨɩɢɫɚɜ Karaman ɭ 1963 ɪɨɰɿ. ɉɪɨɬɹɝɨɦ ɦɢɧɭɥɨɝɨ ɫɬɨɥɿɬɬɹ ɰɟɣ ɜɢɞ ɡɚɡɧɚɜ 

ɡɧɚɱɧɨʀ ɚɧɬɪɨɩɨɝɟɧɧɨʀ ɟɤɫɩɚɧɫɿʀ, ɛɭɞɭɱɢ ɦɚɫɨɜɨ ɿɧɬɪɨɞɭɤɨɜɚɧɢɦ ɭ ɜɨɞɨɣɦɢ ȯɜɪɨɩɢ ɡ 

ɦɟɬɨɸ ɤɨɦɩɟɧɫɚɰɿʀ ɜɬɪɚɬ ɩɨɩɭɥɹɰɿɣ ɦɿɫɰɟɜɢɯ ɜɢɞɿɜ ɪɚɤɿɜ, ɡɨɤɪɟɦɚ ɛɥɚɝɨɪɨɞɧɨɝɨ ɪɚɤɚ 

(Machino and Holdich 2005). 

ɋɭɱɚɫɧɢɣ ɫɬɚɬɭɫ A. leptodactylus ɜɿɞɨɛɪɚɠɚɽ ɣɨɝɨ ɩɨɞɜɿɣɧɭ ɪɨɥɶ ɭ 

ɽɜɪɨɩɟɣɫɶɤɢɯ ɟɤɨɫɢɫɬɟɦɚɯ. Ɂ ɨɞɧɨɝɨ ɛɨɤɭ, ɜɿɧ ɫɬɚɜ ɜɚɠɥɢɜɢɦ ɨɛ'ɽɤɬɨɦ ɪɚɤɨɜɨɝɨ 

ɝɨɫɩɨɞɚɪɫɬɜɚ, ɨɫɨɛɥɢɜɨ ɜ Ɍɭɪɟɱɱɢɧɿ ɬɚ ȱɪɚɧɿ, ɞɟ ɫɤɥɚɞɚɽ ɨɫɧɨɜɭ ɟɤɫɩɨɪɬɧɢɯ ɩɨɫɬɚɜɨɤ 

(Blaha, 2023). Ɂ ɿɧɲɨɝɨ ɛɨɤɭ, ɣɨɝɨ ɿɧɬɪɨɞɭɤɨɜɚɧɿ ɩɨɩɭɥɹɰɿʀ ɜ Ɂɚɯɿɞɧɿɣ ȯɜɪɨɩɿ 

ɜɢɤɥɢɤɚɸɬɶ ɩɟɜɧɿ ɟɤɨɥɨɝɿɱɧɿ ɩɨɛɨɸɜɚɧɧɹ, ɧɟɡɜɚɠɚɸɱɢ ɧɚ ɬɟ, ɳɨ ɜ ɫɯɿɞɧɿɣ ɱɚɫɬɢɧɿ 

ɫɜɨɝɨ ɚɪɟɚɥɭ ɜɢɞ ɡɚɥɢɲɚɽɬɶɫɹ ɚɜɬɨɯɬɨɧɧɢɦ ɿ ɟɤɨɥɨɝɿɱɧɨ ɫɬɚɛɿɥɶɧɢɦ (Gherardi and 

Souty-Grosset 2010). 

 

Еɜɨɥɸɰɿɣɧɚ ɿɫɬɨɪɿɹ. Ɏɿɥɨɝɟɧɟɬɢɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɨɫɬɚɧɧɿɯ ɪɨɤɿɜ (Kokko et al., 2012; 

Bláha et al., 2023) ɜɢɹɜɢɥɢ ɧɚɞɡɜɢɱɚɣɧɭ ɝɟɧɟɬɢɱɧɭ ɪɿɡɧɨɦɚɧɿɬɧɿɫɬɶ ɭ ɩɨɩɭɥɹɰɿɹɯ A. 

leptodactylus, ɳɨ ɜɤɚɡɭɽ ɧɚ ɣɨɝɨ ɫɤɥɚɞɧɭ ɟɜɨɥɸɰɿɣɧɭ ɞɢɧɚɦɿɤɭ. Ɉɫɨɛɥɢɜɢɣ ɿɧɬɟɪɟɫ 

ɫɬɚɧɨɜɥɹɬɶ ɩɨɩɭɥɹɰɿʀ ɛɚɫɟɣɧɭ ɑɨɪɧɨɝɨ ɦɨɪɹ, ɞɟ ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ ɦɚɤɫɢɦɚɥɶɧɟ 

ɝɟɧɟɬɢɱɧɟ ɪɿɡɧɨɦɚɧɿɬɬɹ, ɳɨ, ɣɦɨɜɿɪɧɨ, ɩɨɜ'ɹɡɚɧɨ ɡ ɿɫɬɨɪɢɱɧɨɸ ɩɪɢɫɭɬɧɿɫɬɸ 

ɱɢɫɥɟɧɧɢɯ ɪɟɮɭɝɿɭɦɿɜ ɩɿɞ ɱɚɫ ɤɥɿɦɚɬɢɱɧɢɯ ɤɨɥɢɜɚɧɶ ɩɥɟɣɫɬɨɰɟɧɭ (Maguire et al., 

2018). Ɋɟɡɭɥɶɬɚɬɢ ɨɫɬɚɧɧɿɯ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ (Bláha et al., 2023) 

ɩɿɞɬɜɟɪɞɠɭɸɬɶ ɝɿɩɨɬɟɡɭ ɩɪɨ ɬɟ, ɳɨ A. leptodactylus ɦɨɠɟ ɩɪɟɞɫɬɚɜɥɹɬɢ ɫɨɛɨɸ ɧɟ 

ɽɞɢɧɢɣ ɜɢɞ, ɚ ɤɨɦɩɥɟɤɫ ɤɪɢɩɬɢɱɧɢɯ ɜɢɞɿɜ ɚɛɨ ɩɿɞɜɢɞɿɜ, ɤɨɠɟɧ ɡ ɹɤɢɯ ɩɪɨɣɲɨɜ 

ɭɧɿɤɚɥɶɧɢɣ ɲɥɹɯ ɚɞɚɩɬɚɰɿʀ ɞɨ ɦɿɫɰɟɜɢɯ ɭɦɨɜ. ɐɟ ɨɫɨɛɥɢɜɨ ɩɨɦɿɬɧɨ ɩɪɢ ɩɨɪɿɜɧɹɧɧɿ 

ɩɨɩɭɥɹɰɿɣ ɡ ɪɿɡɧɢɯ ɱɚɫɬɢɧ ɚɪɟɚɥɭ, ɞɟ ɫɩɨɫɬɟɪɿɝɚɸɬɶɫɹ ɡɧɚɱɧɿ ɜɿɞɦɿɧɧɨɫɬɿ ɭ 

ɦɨɪɮɨɥɨɝɿɱɧɢɯ ɨɡɧɚɤɚɯ ɬɚ ɟɤɨɥɨɝɿɱɧɢɯ ɩɪɟɮɟɪɟɧɰɿɹɯ. 

ɇɚɣɫɟɪɣɨɡɧɿɲɨɸ ɫɭɱɚɫɧɨɸ ɡɚɝɪɨɡɨɸ ɞɥɹ A. leptodactylus ɽ ɿɧɜɚɡɿɹ ɫɢɝɧɚɥɶɧɨɝɨ 

ɪɚɤɚ (Pacifastacus leniusculus), ɹɤɢɣ ɧɟ ɥɢɲɟ ɜɢɬɿɫɧɹɽ ɦɿɫɰɟɜɿ ɩɨɩɭɥɹɰɿʀ, ɹɤ ɰɟ 
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ɫɬɚɥɨɫɹ ɭ ɪɿɱɰɿ Ʉɨɪɚɧɚ ɜ ɏɨɪɜɚɬɿʀ (Maguire et al., 2018), ɚɥɟ ɣ ɽ ɩɟɪɟɧɨɫɧɢɤɨɦ 

ɧɟɛɟɡɩɟɱɧɢɯ ɡɚɯɜɨɪɸɜɚɧɶ, ɡɨɤɪɟɦɚ ɪɚɱɨʀ ɱɭɦɢ.  

 

 

Рисунок 1.3. Ɋɨɡɩɨɜɫɸɞɠɟɧɧɹ (Ⱥ) ɤɚɦ’ɹɧɨɝɨ ɪɚɤɭ Austropotamobius torrentium, 

(Ȼ) ɛɿɥɨɩɚɥɨɝɨ ɪɚɤɭ Austropotamobius pallipes sensu latum. ɉɪɢɪɨɞɧɿɣ ɚɪɟɚɥ ɜɢɞɿɥɟɧɨ 

ɱɟɪɜɨɧɢɦ (ɤɚɪɬɢ - ɩɨ A. Kouba, 2014; ɮɨɬɨ ɪɚɤɿɜ - Ɇ. ɒɪɟɫɬɯɚ) 

Ɍɚɤɫɨɧɨɦɿɱɧɿ ɩɢɬɚɧɧɹ 

 Ɍɚɤɫɨɧɨɦɿɹ ɞɨɜɝɨɩɚɥɨɝɨ ɪɚɤɭ ɧɟɨɞɧɨɪɚɡɨɜɨ ɩɟɪɟɝɥɹɞɚɥɚɫɹ, ɚɥɟ ɧɚɪɚɡɿ 

ɡɚɥɢɲɚɽɬɶɫɹ ɧɟɜɢɪɿɲɟɧɨɸ. ɍ ɜɢɩɚɞɤɭ A. leptodactylus ɜɢɞɿɥɹɸɬɶ ɨɞɢɧ ɜɢɞ ɿɡ 

ɤɿɥɶɤɨɦɚ ɩɿɞɜɢɞɚɦɢ (Karaman 1963, Albrecht 1983, Taylor 2002) ɚɛɨ ɧɚɜɿɬɶ ɞɨ ɞɟɜ’ɹɬɢ 

ɜɢɞɿɜ (Starobogatov 1995). ȼɢɫɨɤɚ ɦɨɪɮɨɥɨɝɿɱɧɚ ɩɥɚɫɬɢɱɧɿɫɬɶ ɬɚ ɲɢɪɨɤɢɣ ɚɪɟɚɥ A. 

leptodactylus ɭɫɤɥɚɞɧɸɸɬɶ ɬɚɤɫɨɧɨɦɿɸ ɰɶɨɝɨ ɜɢɞɭ (Smietana et al. 2006) ɿ ɜɢɦɚɝɚɸɬɶ 

ɩɪɨɜɟɞɟɧɧɹ ɞɨɞɚɬɤɨɜɢɯ ɝɟɧɟɬɢɱɧɢɯ ɚɧɚɥɿɡɿɜ. 

Austropotamobius torrentium.  
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ɉɨɲɢɪɟɧɧɹ. Ʉɚɦ’ɹɧɢɣ ɪɚɤ (Austropotamobius torrentium) ɽ ɲɢɪɨɤɨ ɩɨɲɢɪɟɧɢɦ 

ɜɢɞɨɦ ɭ ɰɟɧɬɪɚɥɶɧɿɣ ɬɚ ɩɿɜɞɟɧɧɨ-ɫɯɿɞɧɿɣ ȯɜɪɨɩɿ, ɡ ɚɪɟɚɥɨɦ, ɳɨ ɩɪɨɫɬɹɝɚɽɬɶɫɹ ɜɿɞ 

Ȼɨɥɝɚɪɿʀ ɧɚ ɫɯɨɞɿ ɞɨ Ʌɸɤɫɟɦɛɭɪɝɭ ɬɚ Ɏɪɚɧɰɿʀ ɧɚ ɡɚɯɨɞɿ, ɿ ɜɿɞ ɇɿɦɟɱɱɢɧɢ ɬɚ ɑɟɫɶɤɨʀ 

Ɋɟɫɩɭɛɥɿɤɢ ɧɚ ɩɿɜɧɨɱɿ ɞɨ Ƚɪɟɰɿʀ ɬɚ Ɍɭɪɟɱɱɢɧɢ ɧɚ ɩɿɜɞɧɿ (Holdich, 2002; Kouba et al., 

2014; Ion et al., 2024). ɐɟɣ ɜɢɞ ɩɟɪɟɜɚɠɧɨ ɦɟɲɤɚɽ ɜ ɱɢɫɬɢɯ, ɞɨɛɪɟ ɧɚɫɢɱɟɧɢɯ ɤɢɫɧɟɦ 

ɝɿɪɫɶɤɢɯ ɫɬɪɭɦɤɚɯ ɿ ɪɿɱɤɚɯ ɡ ɤɚɦ'ɹɧɢɫɬɢɦ ɫɭɛɫɬɪɚɬɨɦ, ɞɟ ɡɧɚɯɨɞɢɬɶ ɨɩɬɢɦɚɥɶɧɿ ɭɦɨɜɢ 

ɞɥɹ ɿɫɧɭɜɚɧɧɹ (Chucholl & Schrimpf, 2015; Lovrenčić et al., 2020). ɉɪɨɬɟ ɜ ɨɫɬɚɧɧɿ 

ɞɟɫɹɬɢɥɿɬɬɹ ɩɨɩɭɥɹɰɿʀ A. torrentium ɫɬɢɤɚɸɬɶɫɹ ɡ ɫɟɪɣɨɡɧɢɦɢ ɡɚɝɪɨɡɚɦɢ, ɜɤɥɸɱɚɸɱɢ 

ɞɟɝɪɚɞɚɰɿɸ ɫɟɪɟɞɨɜɢɳɚ ɿɫɧɭɜɚɧɧɹ, ɡɚɛɪɭɞɧɟɧɧɹ ɜɨɞɨɣɦ ɬɚ ɤɨɧɤɭɪɟɧɰɿɸ ɡ 

ɿɧɬɪɨɞɭɤɨɜɚɧɢɦɢ ɜɢɞɚɦɢ, ɨɫɨɛɥɢɜɨ ɡ ɫɢɝɧɚɥɶɧɢɦ ɪɚɤɨɦ (Pacifastacus leniusculus), ɳɨ 

ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɧɚɱɧɨɝɨ ɫɤɨɪɨɱɟɧɧɹ ɱɢɫɟɥɶɧɨɫɬɿ ɩɨɩɭɥɹɰɿɣ (Chucholl & Schrimpf, 

2015; Lovrenčić et al., 2020). 

Еɜɨɥɸɰɿɣɧɚ ɿɫɬɨɪɿɹ. ȿɜɨɥɸɰɿɣɧɚ ɿɫɬɨɪɿɹ A. torrentium ɬɿɫɧɨ ɩɨɜ'ɹɡɚɧɚ ɡ 

ɤɥɿɦɚɬɢɱɧɢɦɢ ɡɦɿɧɚɦɢ ɩɥɟɣɫɬɨɰɟɧɭ. ȼɢɞ, ɣɦɨɜɿɪɧɨ, ɩɟɪɟɠɢɜ ɥɶɨɞɨɜɢɤɨɜɿ ɩɟɪɿɨɞɢ ɜ 

ɤɿɥɶɤɨɯ ɪɟɮɭɝɿɭɦɚɯ, ɪɨɡɬɚɲɨɜɚɧɢɯ ɩɟɪɟɜɚɠɧɨ ɜ ɩɿɜɞɟɧɧɢɯ ɪɟɝɿɨɧɚɯ ȯɜɪɨɩɢ, 

ɜɤɥɸɱɚɸɱɢ Ȼɚɥɤɚɧɢ ɬɚ ɱɚɫɬɢɧɢ ɉɚɧɧɨɧɫɶɤɨɝɨ ɛɚɫɟɣɧɭ (Pârvulescu et al., 2011, 2019). 

ɉɿɫɥɹ ɜɿɞɫɬɭɩɭ ɉɚɪɚɬɟɬɿɫɭ ɬɚ ɮɨɪɦɭɜɚɧɧɹ ɫɭɱɚɫɧɢɯ ɪɿɱɤɨɜɢɯ ɫɢɫɬɟɦ, ɡɨɤɪɟɦɚ Ⱦɭɧɚɸ 

ɩɪɢɛɥɢɡɧɨ 4,36 ɦɿɥɶɣɨɧɿɜ ɪɨɤɿɜ ɬɨɦɭ (de Leeuw et al., 2018), ɩɨɩɭɥɹɰɿʀ ɡ ɩɿɜɞɟɧɧɢɯ 

ɪɟɮɭɝɿɭɦɿɜ ɩɨɱɚɥɢ ɡɚɫɟɥɹɬɢ ɛɚɫɟɣɧ Ⱦɭɧɚɸ, ɳɨ ɩɪɢɡɜɟɥɨ ɞɨ ɜɢɧɢɤɧɟɧɧɹ ɯɚɪɚɤɬɟɪɧɨʀ 

ɝɚɩɥɨɝɪɭɩɢ ɜ ɐɟɧɬɪɚɥɶɧɿɣ ɬɚ ɉɿɜɞɟɧɧɨ-ɋɯɿɞɧɿɣ ȯɜɪɨɩɿ (Pârvulescu et al., 2019). 

Ɉɞɧɨɱɚɫɧɨ ɿɧɲɚ ɝɚɩɥɨɝɪɭɩɚ ɡɚɥɢɲɢɥɚɫɹ ɿɡɨɥɶɨɜɚɧɨɸ ɜ ɤɚɪɫɬɨɜɢɯ ɪɚɣɨɧɚɯ, ɳɨ 

ɫɜɿɞɱɢɬɶ ɩɪɨ ɪɚɧɧɿ ɫɩɪɨɛɢ ɤɨɥɨɧɿɡɚɰɿʀ ɡ ɛɨɤɭ ɛɚɥɤɚɧɫɶɤɢɯ ɩɨɩɭɥɹɰɿɣ. Ɍɟɤɬɨɧɿɱɧɿ 

ɩɪɨɰɟɫɢ, ɬɚɤɿ ɹɤ ɩɿɞɧɹɬɬɹ ɝɿɪɫɶɤɢɯ ɦɚɫɢɜɿɜ ɬɚ ɟɪɨɡɿɹ, ɹɤɿ ɜɿɞɛɭɜɚɥɢɫɹ ɩɪɨɬɹɝɨɦ ɰɶɨɝɨ 

ɩɟɪɿɨɞɭ, ɫɬɜɨɪɢɥɢ ɪɿɡɧɨɦɚɧɿɬɧɿ ɫɟɪɟɞɨɜɢɳɚ, ɜɤɥɸɱɚɸɱɢ ɱɢɫɥɟɧɧɿ ɫɬɪɭɦɤɢ ɬɚ ɪɿɱɤɢ, 

ɳɨ ɫɬɚɥɢ ɿɞɟɚɥɶɧɢɦɢ ɦɿɫɰɹɦɢ ɩɪɨɠɢɜɚɧɧɹ ɞɥɹ A. torrentium (Lindhorst et al., 2014). 

ɋɭɱɚɫɧɢɣ ɝɟɧɟɬɢɱɧɢɣ ɪɨɡɩɨɞɿɥ A. torrentium ɜɿɞɨɛɪɚɠɚɽ ɰɸ ɫɤɥɚɞɧɭ ɿɫɬɨɪɢɱɧɭ 

ɞɢɧɚɦɿɤɭ, ɞɟɦɨɧɫɬɪɭɸɱɢ ɱɿɬɤɭ ɝɟɨɝɪɚɮɿɱɧɭ ɫɬɪɭɤɬɭɪɭ ɩɨɩɭɥɹɰɿɣ. ȼɢɞ ɩɪɨɞɨɜɠɭɽ 

ɝɪɚɬɢ ɜɚɠɥɢɜɭ ɪɨɥɶ ɹɤ ɿɧɞɢɤɚɬɨɪ ɫɬɚɧɭ ɝɿɪɫɶɤɢɯ ɩɪɿɫɧɨɜɨɞɧɢɯ ɟɤɨɫɢɫɬɟɦ, ɚ ɣɨɝɨ 

ɡɛɟɪɟɠɟɧɧɹ ɜɢɦɚɝɚɽ ɤɨɦɩɥɟɤɫɧɢɯ ɡɚɯɨɞɿɜ, ɫɩɪɹɦɨɜɚɧɢɯ ɧɚ ɡɚɯɢɫɬ ɩɪɢɪɨɞɧɢɯ 

ɫɟɪɟɞɨɜɢɳ ɿɫɧɭɜɚɧɧɹ, ɤɨɧɬɪɨɥɶ ɿɧɜɚɡɢɜɧɢɯ ɜɢɞɿɜ ɬɚ ɦɨɧɿɬɨɪɢɧɝ ɝɟɧɟɬɢɱɧɨɝɨ 
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ɪɿɡɧɨɦɚɧɿɬɬɹ ɩɨɩɭɥɹɰɿɣ. Ɉɫɨɛɥɢɜɭ ɭɜɚɝɭ ɫɥɿɞ ɩɪɢɞɿɥɹɬɢ ɤɚɪɫɬɨɜɢɦ ɜɨɞɨɣɦɚɦ, ɹɤɿ ɽ 

ɭɧɿɤɚɥɶɧɢɦɢ ɪɟɮɭɝɿɭɦɚɦɢ ɞɥɹ ɰɶɨɝɨ ɜɢɞɭ. 

 

 

Рисунок 1.4. Ɋɨɡɩɨɜɫɸɞɠɟɧɧɹ (B) Astacus leptodactylus sensu lato (ɜɭɡɶɤɨɩɚɥɨɝɨ ɪɚɤɚ) 

ɬɚ (Ƚ) Astacus astacus (ɛɥɚɝɨɪɨɞɧɨɝɨ ɪɚɤɚ) (карти - за A. Kouba, 2014; фото - М. 

Шрестха) 

Austropotamobius pallipes. ɉɨɲɢɪɟɧɧɹ 

ɉɨɲɢɪɟɧɧɹ A. pallipes ɨɛɦɟɠɟɧɟ ɨɡɟɪɚɦɢ ɬɚ ɪɿɱɤɚɦɢ, ɳɨ ɧɚɥɟɠɚɬɶ ɞɨ ɛɚɫɟɣɧɭ 

Ⱥɞɪɿɚɬɢɱɧɨɝɨ ɦɨɪɹ (ɜɿɞ ɩɿɜɧɿɱɧɨɝɨ ɡɚɯɨɞɭ ɞɨ ɩɿɜɞɟɧɧɨɝɨ ɫɯɨɞɭ ɏɨɪɜɚɬɿʀ). ɋɶɨɝɨɞɧɿ A. 

pallipes ɡɭɫɬɪɿɱɚɽɬɶɫɹ ɩɟɪɟɜɚɠɧɨ ɜ ɱɢɫɬɢɯ, ɞɨɛɪɟ ɧɚɫɢɱɟɧɢɯ ɤɢɫɧɟɦ ɫɬɪɭɦɤɚɯ ɿ 

ɪɿɱɤɚɯ ȯɜɪɨɩɢ (Holdich et al. 2009, Füreder et al. 2010). Ƀɨɝɨ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɱɚɫɬɨ 

ɨɛɦɟɠɭɽɬɶɫɹ ɫɟɪɟɞɨɜɢɳɚɦɢ ɧɚ ɛɿɥɶɲɢɯ ɜɢɫɨɬɚɯ ɡ ɤɚɦ’ɹɧɢɫɬɢɦ ɫɭɛɫɬɪɚɬɨɦ, ɹɤɿ ɽ 

ɧɟɨɛɯɿɞɧɢɦɢ ɞɥɹ ɣɨɝɨ ɜɢɠɢɜɚɧɧɹ (Maguire & Gottstein-Matočec, 2004; Schrimpf et al., 

2013). ɉɨɩɭɥɹɰɿʀ A. pallipes ɭ ɏɨɪɜɚɬɿʀ ɽ ɿɡɨɥɶɨɜɚɧɢɦɢ ɜ ɛɚɫɟɣɧɿ Ⱥɞɪɿɚɬɢɱɧɨɝɨ ɦɨɪɹ, 
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ɬɨɦɭ ɩɪɢɪɨɞɧɟ ɩɨɲɢɪɟɧɧɹ ɰɶɨɝɨ ɜɢɞɭ ɽ ɦɚɣɠɟ ɧɟɦɨɠɥɢɜɢɦ (Ɋɢɫ. 1.3, Ȼ). ɇɟɳɨɞɚɜɧɨ 

ɛɭɥɚ ɜɢɹɜɥɟɧɚ ɣɦɨɜɿɪɧɨ ɿɧɬɪɨɞɭɤɨɜɚɧɚ ɩɨɩɭɥɹɰɿɹ ɧɚ ɋɚɪɞɢɧɿʀ (Amouret et al. 2015). 

Ɋɚɧɿɲɟ ɜɜɚɠɚɥɨɫɹ, ɳɨ ɡɚɯɿɞɧɨɸ ɦɟɠɟɸ ɚɪɟɚɥɭ ɜɢɞɭ ɽ ɉɨɪɬɭɝɚɥɿɹ (ɯɨɱɚ ɡɚɪɚɡ ɜɿɧ, 

ɣɦɨɜɿɪɧɨ, ɜɢɦɟɪ ɬɚɦ), ɚɥɟ ɬɟɩɟɪ ɜɿɞɨɦɨ, ɳɨ ɜɿɧ ɡɭɫɬɪɿɱɚɽɬɶɫɹ ɧɚ ɩɿɜɧɿɱɧɨɦɭ ɡɚɯɨɞɿ 

ȱɫɩɚɧɿʀ. ɋɯɿɞɧɨɸ ɦɟɠɟɸ ɽ ɑɨɪɧɨɝɨɪɿɹ, ɬɨɞɿ ɹɤ ȱɫɩɚɧɿɹ ɬɚ ɒɨɬɥɚɧɞɿɹ ɽ ɩɿɜɞɟɧɧɨɸ ɬɚ 

ɩɿɜɧɿɱɧɨɸ ɦɟɠɚɦɢ ɜɿɞɩɨɜɿɞɧɨ. Ƀɨɝɨ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɨɛɦɟɠɟɧɟ ɜ Ⱥɜɫɬɪɿʀ, Ʉɨɪɫɢɰɿ, 

ɇɿɦɟɱɱɢɧɿ, Ʌɿɯɬɟɧɲɬɟɣɧɿ ɬɚ ɑɨɪɧɨɝɨɪɿʀ (Souty-Grosset et al. 2006). Ⱥɧɝɥɿɹ, ɍɟɥɶɫ, 

ȱɪɥɚɧɞɿɹ, Ɏɪɚɧɰɿɹ ɬɚ ȱɬɚɥɿɹ ɤɨɥɢɫɶ ɦɚɥɢ ɧɚɣɛɿɥɶɲɭ ɱɢɫɟɥɶɧɿɫɬɶ ɰɶɨɝɨ ɜɢɞɭ, ɩɪɨɬɟ ɡɚ 

ɨɫɬɚɧɧɿ 10–20 ɪɨɤɿɜ ɭ ɰɢɯ ɤɪɚʀɧɚɯ ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ ɡɧɚɱɧɟ ɫɤɨɪɨɱɟɧɧɹ ɩɨɩɭɥɹɰɿɣ. 

ɇɚɣɛɿɥɶɲɚ ɫɭɛɩɨɩɭɥɹɰɿɹ ɡɚɪɚɡ ɡɧɚɯɨɞɢɬɶɫɹ ɜ ȱɪɥɚɧɞɿʀ, ɹɤɚ ɞɨɫɿ ɜɿɥɶɧɚ ɜɿɞ 

ɫɢɝɧɚɥɶɧɨɝɨ ɪɚɤɚ. 

Austropotamobius pallipes. Еɜɨɥɸɰɿɣɧɚ ɿɫɬɨɪɿɹ.  

Austropotamobius pallipes, ɛɿɥɨɩɚɥɢɣ ɪɚɤ, ɧɚɪɚɡɿ ɜɜɚɠɚɽɬɶɫɹ ɬɚɤɫɨɧɨɦɿɫɬɚɦɢ 

ɤɨɦɩɥɟɤɫɨɦ ɜɢɞɿɜ, ɳɨ ɫɤɥɚɞɚɽɬɶɫɹ ɡ ɞɜɨɯ ɨɤɪɟɦɢɯ ɜɢɞɿɜ: A. pallipes ɬɚ A. italicus. ɐɟ 

ɩɿɞɬɜɟɪɞɠɭɽɬɶɫɹ ɪɟɡɭɥɶɬɚɬɚɦɢ ɪɿɡɧɢɯ ɦɨɥɟɤɭɥɹɪɧɢɯ ɚɧɚɥɿɡɿɜ (ɧɚɩɪɢɤɥɚɞ, Santucci et 

al. 1997, Grandjean et al. 2002, Pedraza-Lara et al. 2010). ɑɟɪɟɡ ɦɿɪɤɭɜɚɧɧɹ ɳɨɞɨ 

ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɢɪɨɞɨɨɯɨɪɨɧɧɢɯ ɨɪɝɚɧɿɡɚɰɿɣ ɬɚ ɜɿɞɫɭɬɧɿɫɬɶ ɨɫɬɚɬɨɱɧɨɝɨ ɜɢɪɿɲɟɧɧɹ 

ɰɶɨɝɨ ɩɢɬɚɧɧɹ, ɜɢɞɢ ɜ ɦɟɠɚɯ ɤɨɦɩɥɟɤɫɭ ɡɚɡɜɢɱɚɣ ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɹɤ A. pallipes. 

Ƚɟɧɟɬɢɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɜɢɹɜɢɥɢ ɤɿɥɶɤɚ ɝɚɩɥɨɝɪɭɩ ɭ A. pallipes, ɹɤɿ ɩɨɜ’ɹɡɚɧɿ ɡ 

ɪɿɡɧɢɦɢ ɝɟɨɝɪɚɮɿɱɧɢɦɢ ɪɟɝɿɨɧɚɦɢ ȯɜɪɨɩɢ. ɐɿ ɝɚɩɥɨɝɪɭɩɢ ɜɿɞɨɛɪɚɠɚɸɬɶ ɿɫɬɨɪɢɱɧɭ 

ɛɿɨɝɟɨɝɪɚɮɿɸ ɜɢɞɭ, ɩɪɢɱɨɦɭ ɨɤɪɟɦɿ ɥɿɧɿʀ ɜɢɧɢɤɥɢ ɡ ɪɿɡɧɢɯ ɪɟɮɭɝɿɭɦɿɜ ɩɿɞ ɱɚɫ 

ɩɥɟɣɫɬɨɰɟɧɭ. ɇɚɩɪɢɤɥɚɞ, ɩɨɩɭɥɹɰɿʀ ɜ ɛɚɫɟɣɧɿ ɋɟɪɟɞɡɟɦɧɨɝɨ ɦɨɪɹ ɬɚ ɜɨɞɨɡɛɨɪɿ 

Ⱥɞɪɿɚɬɢɱɧɨɝɨ ɦɨɪɹ ɞɟɦɨɧɫɬɪɭɸɬɶ ɭɧɿɤɚɥɶɧɿ ɝɟɧɟɬɢɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɹɤɿ 

ɜɿɞɪɿɡɧɹɸɬɶ ʀɯ ɜɿɞ ɩɨɩɭɥɹɰɿɣ ɭ ɩɿɜɧɿɱɧɢɯ ɪɟɝɿɨɧɚɯ ȯɜɪɨɩɢ (Schrimpf et al., 2013; 

Maguire et al., 2018).  
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1.6. Еволɸцɿйне походженнɹ бранхɿобделɿд та фɿлогенɿɹ 

ɇɚ ɨɫɧɨɜɿ ɦɨɥɟɤɭɥɹɪɧɢɯ ɮɿɥɨɝɟɧɿɣ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɩ’ɹɜɤɢ (Hirudinida) 

ɩɨɯɨɞɹɬɶ ɜɿɞ ɩɚɪɚɮɿɥɟɬɢɱɧɨʀ ɝɪɭɩɢ "ɨɥɿɝɨɯɟɬ" (Erséus & Källersjö, 2004; Rousset et al., 

2008; Siddall et al., 2001) (Ɋɢɫ.1.4, 1.5).  

 

Рисунок 1.4. Ɏɿɥɨɝɟɧɿɹ Clitellata, ɦɨɞɢɮɿɤɨɜɚɧɚ Svante Martinsson (2016) ɧɚ ɨɫɧɨɜɿ 

ɪɨɛɨɬɢ Erséus and Källersjö (2004).  

 

33 



 

 

Рисунок 1.5. Siddall at al., 2001. Ʉɨɦɛɿɧɨɜɚɧɢɣ ɦɨɥɟɤɭɥɹɪɧɢɣ ɚɧɚɥɿɡ ɡɚ 18S DNA ɬɚ 

COI 

Ʉɥɚɞɚ Clitellata, ɹɤɚ ɜɤɥɸɱɚɽ ɨɥɿɝɨɯɟɬ ɬɚ ɩ’ɹɜɨɤ, ɪɨɡɬɚɲɨɜɚɧɚ ɜɫɟɪɟɞɢɧɿ 

ɩɚɪɚɮɿɥɟɬɢɱɧɢɯ ɩɨɥɿɯɟɬ (Kojima, 1998; McHugh, 1997; Struck et al., 2011). ɐɟɣ 
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ɮɿɥɨɝɟɧɟɬɢɱɧɢɣ ɩɚɬɬɟɪɧ ɫɜɿɞɱɢɬɶ ɩɪɨ ɬɟ, ɳɨ ɥɿɧɿɹ, ɹɤɚ ɩɪɢɜɟɥɚ ɞɨ ɜɢɧɢɤɧɟɧɧɹ 

ɩ’ɹɜɨɤ, ɩɪɨɣɲɥɚ ɱɟɪɟɡ ɞɜɚ ɟɬɚɩɢ ɬɪɚɧɫɮɨɪɦɚɰɿʀ ɛɭɞɨɜɢ ɬɿɥɚ. ɉɟɪɲɢɣ ɟɬɚɩ, ɩɟɪɟɯɿɞ 

ɜɿɞ ɩɨɥɿɯɟɬ ɞɨ ɤɥɿɬɟɥɥɹɬ, ɜɿɞɛɭɜɫɹ, ɤɨɥɢ ɩɪɟɞɨɤ ɫɭɱɚɫɧɢɯ ɤɥɿɬɟɥɥɹɬ ɩɟɪɟɣɲɨɜ ɿɡ 

ɦɨɪɫɶɤɢɯ ɫɟɪɟɞɨɜɢɳ ɞɨ ɩɪɿɫɧɨɜɨɞɧɢɯ, ɳɨ ɩɪɢɡɜɟɥɨ ɞɨ ɮɨɪɦɭɜɚɧɧɹ ɨɥɿɝɨɯɟɬɧɨɝɨ 

ɩɥɚɧɭ ɛɭɞɨɜɢ ɬɿɥɚ (Dian-Han Kuo, 2018; Omodeo, 1998). Ⱦɪɭɝɢɣ ɟɬɚɩ, ɩɟɪɟɯɿɞ ɜɿɞ 

ɨɥɿɝɨɯɟɬ ɞɨ ɩ’ɹɜɨɤ ɬɚ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɩɨɜ’ɹɡɚɧɢɣ ɿɡ ɟɜɨɥɸɰɿɽɸ ɧɨɜɢɯ ɯɚɪɱɨɜɢɯ 

ɩɨɜɟɞɿɧɨɤ, ɹɤɿ ɩɪɢɡɜɟɥɢ ɞɨ ɜɢɧɢɤɧɟɧɧɹ ɩ’ɹɜɨɤ ɬɚ ɛɪɚɧɯɿɨɛɞɟɥɿɞ. ȿɜɨɥɸɰɿɹ Clitellata 

ɜɤɥɸɱɚɥɚ ɚɞɚɩɬɚɰɿʀ ɞɨ ɩɪɿɫɧɨɜɨɞɧɢɯ ɿ ɧɚɡɟɦɧɢɯ ɦɿɫɰɶ ɿɫɧɭɜɚɧɧɹ. ɇɚɩɪɢɤɥɚɞ, 

ɞɭɩɥɿɤɚɰɿʀ ɝɟɧɿɜ Na+/K+-ATPase ɛɭɥɢ ɩɨɜ'ɹɡɚɧɿ ɡ ɜɬɨɪɝɧɟɧɧɹɦ ɤɥɿɬɬɟɥɹɬ ɭ 

ɩɪɿɫɧɨɜɨɞɧɿ ɫɟɪɟɞɨɜɢɳɚ (Horn et al., 2019). ȿɜɨɥɸɰɿɹ ɩɪɹɦɨɝɨ ɪɨɡɜɢɬɤɭ ɭ ɞɟɹɤɢɯ 

ɤɥɿɬɬɟɥɹɬ, ɬɚɤɢɯ ɹɤ ɩ'ɹɜɤɢ, ɬɚɤɨɠ ɛɭɥɚ ɩɨɜ'ɹɡɚɧɚ ɡɿ ɡɦɿɧɚɦɢ ɜ ɪɟɝɭɥɹɰɿʀ ɝɟɧɿɜ ɪɨɡɜɢɬɤɭ 

(Kuo & Hsiao, 2018).  

1.6.1. Бɪɚɧɯɿɨɛɞɟɥɿɞɢ - ɩɪɨɦɿɠɧɚ ɮɨɪɦɚ ɦɿɠ ɨɥɿɝɨɯɟɬɚɦɢ ɬɚ ɩ’ɹɜɤɚɦɢ? 

Ɏɿɥɨɝɟɧɟɬɢɱɧɟ ɩɨɥɨɠɟɧɧɹ ɛɪɚɧɯɿɨɛɞɟɥɿɞ 

ɋɩɨɱɚɬɤɭ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ ɛɭɥɢ ɨɩɢɫɚɧɿ ɹɤ ɩ’ɹɜɤɢ ɿ ɨɬɪɢɦɚɥɢ ɧɚɡɜɭ «ɩ’ɹɜɤɢ 

ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ». ɋɯɨɠɿɫɬɶ ɦɿɠ ɛɪɚɧɯɿɨɛɞɟɥɿɞɚɦɢ ɬɚ ɩ’ɹɜɤɚɦɢ ɨɱɟɜɢɞɧɚ, ɹɤ ɿ ɦɿɠ 

Acanthobdella peledina ɬɚ ʀɯɧɿɦɢ ɫɟɫɬɪɢɧɫɶɤɢɦɢ ɝɪɭɩɚɦɢ, ɬɚɤɢɦɢ ɹɤ ɥɸɦɛɪɢɤɭɥɿɞɢ. 

ɐɹ ɫɯɨɠɿɫɬɶ ɛɭɥɚ ɩɿɞɬɜɟɪɞɠɟɧɚ ɧɚ ɨɫɧɨɜɿ ɦɨɪɮɨɥɨɝɿɱɧɢɯ ɫɩɨɫɬɟɪɟɠɟɧɶ (Odier, 1823; 

Livanow, 1906, 1931; Sawyer, 1986; Siddall & Burreson, 1996; Martin et al., 2000). 

Ɂɨɤɪɟɦɚ, Livanow (1931) ɬɚ ɋɬɟɮɟɧɫɨɧ (Stephenson, 1930) ɫɬɜɟɪɞɠɭɸɬɶ, ɳɨ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ ɽ ɫɟɫɬɪɢɧɫɶɤɨɸ ɝɪɭɩɨɸ ɞɨ ɩ’ɹɜɨɤ, ɿ ɪɚɡɨɦ ɜɨɧɢ ɭɬɜɨɪɸɸɬɶ 

ɫɟɫɬɪɢɧɫɶɤɭ ɝɪɭɩɭ ɜɿɞɧɨɫɧɨ Acanthobdella. Ʉɪɿɦ ɬɨɝɨ, ɮɿɥɨɝɟɧɟɬɢɱɧɢɣ ɚɧɚɥɿɡ, ɹɤɢɣ 

ɜɢɤɨɪɢɫɬɨɜɭɜɚɜ ɥɢɲɟ ɦɨɪɮɨɥɨɝɿɱɧɿ ɨɡɧɚɤɢ, ɩɿɞɬɪɢɦɭɜɚɜ ɰɿ ɩɨɝɥɹɞɢ (Purschke et al., 

1993; Brinkhurst, 1994; Siddall & Burreson, 1996). Ɉɞɧɚɤ ɿ Purschke et al. (1993), ɿ 

Brinkhurst (1994) ɜɿɞɤɢɧɭɥɢ ɪɟɡɭɥɶɬɚɬɢ ɜɥɚɫɧɨɝɨ ɮɿɥɨɝɟɧɟɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ. Ɍɨɛɬɨ ɜɫɿ 

ɦɨɪɮɨɥɨɝɿɱɧɿ ɫɢɧɚɩɨɦɨɪɮɿʀ, ɳɨ ɨɛ’ɽɞɧɭɸɬɶ Acanthobdella, Branchiobdellida ɬɚ 

Hirudinea ɜ ɰɶɨɦɭ ɚɧɚɥɿɡɿ, ɛɭɥɢ ɜɿɞɤɢɧɭɬɿ ɰɢɦɢ ɚɜɬɨɪɚɦɢ ɹɤ ɜɢɩɚɞɤɨɜɿ ɬɚ ɡɚɫɧɨɜɚɧɿ 

ɜɢɤɥɸɱɧɨ ɧɚ ɫɯɨɠɨɫɬɿ, ɳɨ ɜɢɧɢɤɥɚ ɜ ɪɟɡɭɥɶɬɚɬɿ ɩɚɪɚɥɟɥɿɡɦɭ ɱɟɪɟɡ ɫɯɨɠɢɣ ɫɩɨɫɿɛ 

ɠɢɬɬɹ ɰɢɯ ɬɪɶɨɯ ɬɚɤɫɨɧɿɜ. 
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Ʉɨɦɛɿɧɨɜɚɧɿ ɦɨɥɟɤɭɥɹɪɧɿ ɞɚɧɿ 18S ɹɞɟɪɧɨʀ ɪɢɛɨɫɨɦɚɥɶɧɨʀ ȾɇɄ ɬɚ COI 

ɩɿɞɬɜɟɪɞɢɥɢ ɝɿɩɨɬɟɡɭ, ɳɨ Hirudinida ɬɚ Branchiobdellida ɞɿɣɫɧɨ ɽ ɫɟɫɬɪɢɧɫɶɤɢɦɢ 

ɝɪɭɩɚɦɢ, ɿ ɳɨ ɜɨɧɢ ɪɚɡɨɦ ɡ A. peledina ɬɚ ɪɹɞɨɦ Lumbriculida ɭɬɜɨɪɸɸɬɶ ɨɤɪɟɦɭ 

ɝɪɭɩɭ ɜ ɦɟɠɚɯ ɨɥɿɝɨɯɟɬ (Martin, 2001; Siddall et al., 2001). Ɇɨɥɟɤɭɥɹɪɧɿ ɞɚɧɿ ɬɚɤɨɠ 

ɩɿɞɬɜɟɪɞɠɭɸɬɶ, ɳɨ Acanthobdellida ɽ ɫɟɫɬɪɢɧɫɶɤɨɸ ɝɪɭɩɨɸ ɞɨ Hirudinida + 

Branchiobdellida, ɩɪɨ ɳɨ ɪɚɧɿɲɟ ɡɝɚɞɭɜɚɜ Ʌɿɜɚɧɨɜ (Livanow, 1931). Ɍɚɤɢɦ ɱɢɧɨɦ, 

Clitellata ɫɬɚɜ ɫɢɧɨɧɿɦɿɱɧɢɦ ɞɥɹ Oligochaeta, ɿ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɨɞɧɟ ɚɛɨ ɿɧɲɟ 

ɞɥɹ ɝɪɭɩɢ ɜ ɰɿɥɨɦɭ. Martin (2001) ɡɚɡɧɚɱɚɽ, ɳɨ Clitellata (ɜɿɞ clitellum – ɩɨɹɫɨɤ) ɽ 

ɛɿɥɶɲ ɩɪɢɣɧɹɬɧɨɸ ɧɚɡɜɨɸ, ɨɫɤɿɥɶɤɢ ɜɨɧɚ ɛɭɥɚ ɞɚɧɚ ɫɩɨɱɚɬɤɭ, ɚ ɬɚɤɨɠ ɽ ɲɢɪɲɨɸ, 

ɧɿɠ Oligochaeta. Siddall et al. (2001) ɩɪɨɩɨɧɭɸɬɶ ɪɨɡɝɥɹɞɚɬɢ ɩ’ɹɜɨɤ, ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɬɚ 

ɚɤɚɧɬɨɛɞɟɥɥɿɞ ɹɤ ɪɹɞɢ Hirudinida, Branchiobdellida ɬɚ Acanthobdellida ɜɿɞɩɨɜɿɞɧɨ ɜ 

ɦɟɠɚɯ Clitellata. Ȳɯɧɿɦɢ ɩɪɟɞɤɚɦɢ, ɦɨɠɥɢɜɨ, ɛɭɥɢ ɨɥɿɝɨɯɟɬɨɩɨɞɿɛɧɿ ɩɨɹɫɤɨɜɿ, ɡɚ 

ɨɪɝɚɧɿɡɚɰɿɽɸ ɧɚɣɛɥɢɠɱɿ ɞɨ ɪɨɞɢɧɢ Lumbriculidae. 

Ȼɿɥɶɲ ɧɟɞɚɜɧɿ ɮɿɥɨɝɟɧɟɬɢɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ (Phillips et al., 2019) ɩɿɞɤɪɟɫɥɸɸɬɶ 

ɬɿɫɧɢɣ ɡɜ’ɹɡɨɤ ɦɿɠ Branchiobdellida, Acanthobdellida ɬɚ Hirudinida, ɹɤɿ ɮɨɪɦɭɸɬɶ 

ɦɨɧɨɮɿɥɟɬɢɱɧɭ ɝɪɭɩɭ ɜ ɦɟɠɚɯ ɤɥɚɫɭ Clitellata (Ɋɢɫ. 1.6). ɐɟ ɫɜɿɞɱɢɬɶ ɩɪɨ ɬɟ, ɳɨ ɰɿ 

ɝɪɭɩɢ ɦɚɸɬɶ ɫɩɿɥɶɧɨɝɨ ɩɪɟɞɤɚ, ɹɤɢɣ ɧɟ ɽ ɫɩɿɥɶɧɢɦ ɡ ɿɧɲɢɦɢ ɚɧɟɥɿɞɚɦɢ (Erséus & 

Källersjö, 2004; Cichocka et al., 2021). Ɇɨɥɟɤɭɥɹɪɧɿ ɞɚɧɿ, ɬɚɤɿ ɹɤ ɩɨɫɥɿɞɨɜɧɨɫɬɿ 18S 

ɪȾɇɄ ɬɚ ɦɿɬɨɯɨɧɞɪɿɚɥɶɧɨʀ ȾɇɄ, ɩɿɞɬɜɟɪɞɠɭɸɬɶ ɫɟɫɬɪɢɧɫɶɤɿ ɜɿɞɧɨɫɢɧɢ ɦɿɠ 

Hirudinida (ɫɩɪɚɜɠɧɿɦɢ ɩ’ɹɜɤɚɦɢ) ɬɚ Acanthobdellida, ɬɨɞɿ ɹɤ Branchiobdellida ɽ ɬɿɫɧɨ 

ɩɨɜ’ɹɡɚɧɢɦɢ ɡ ɨɛɨɦɚ ɝɪɭɩɚɦɢ. ɇɚɹɜɧɿɫɬɶ ɭɧɿɤɚɥɶɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɫɩɟɪɦɚɬɨɡɨʀɞɿɜ ɭ 

Acanthobdella ɬɚ Hirudinida ɳɟ ɛɿɥɶɲɟ ɩɿɞɤɪɟɫɥɸɽ ʀɯɧɸ ɟɜɨɥɸɰɿɣɧɭ ɛɥɢɡɶɤɿɫɬɶ 

(Marotta et al., 2008). 

Tessler (2018) ɬɚɤɨɠ ɪɨɡɝɥɹɞɚɽ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɹɤ ɪɚɧɧɸ ɝɿɥɤɭ ɧɚ ɲɥɹɯɭ ɞɨ 

ɩ’ɹɜɨɤ, ɬɨɞɿ ɹɤ ɚɤɚɧɬɨɛɞɟɥɥɿɞɢ ɽ ɫɟɫɬɪɢɧɫɶɤɨɸ ɝɪɭɩɨɸ ɫɩɪɚɜɠɧɿɯ ɩ’ɹɜɨɤ (Tessler et 

al., 2018). ɐɟ ɦɨɠɟ ɫɜɿɞɱɢɬɢ ɩɪɨ ɬɟ, ɳɨ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ ɩɪɟɞɫɬɚɜɥɹɸɬɶ ɫɨɛɨɸ ɨɞɢɧ ɡ 

ɟɬɚɩɿɜ ɟɜɨɥɸɰɿɣɧɨɝɨ ɩɟɪɟɯɨɞɭ ɜɿɞ ɨɥɿɝɨɯɟɬ ɞɨ ɩ’ɹɜɨɤ. Ɍɚɤɢɦ ɱɢɧɨɦ, ʀɯɧɽ ɩɨɥɨɠɟɧɧɹ ɜ 

ɮɿɥɨɝɟɧɟɬɢɱɧɨɦɭ ɞɟɪɟɜɿ ɩɿɞɬɜɟɪɞɠɭɽ ʀɯɧɸ ɪɨɥɶ ɹɤ ɩɪɨɦɿɠɧɨʀ ɥɚɧɤɢ ɦɿɠ ɰɢɦɢ ɞɜɨɦɚ 

ɝɪɭɩɚɦɢ. 
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Рисунок 1.6. Ɏɿɥɨɝɟɧɟɬɢɱɧɿ ɡɜ’ɹɡɤɢ, ɜɢɹɜɥɟɧɿ ɦɿɠ Hirudinida, Branchiobdellida ɬɚ 

Acanthobdellida, ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɟɬɨɞɭ Ɇɚɤɫɢɦɚɥɶɧɨʀ ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ. Ⱦɥɹ ɤɨɠɧɨɝɨ 

ɪɹɞɭ ɧɚɜɟɞɟɧɨ ɭɡɚɝɚɥɶɧɟɧɟ ɡɨɛɪɚɠɟɧɧɹ ɱɟɪɜɚ ɰɶɨɝɨ ɪɹɞɭ ɬɚ ɣɨɝɨ ɝɨɫɩɨɞɚɪɹ (Tessler et 

al., 2018). 

1.6.2. Ɇɨɡɚʀɱɧɿɫɬɶ ɦɨɪɮɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ȿɜɨɥɸɰɿɣɧɢɣ ɩɟɪɟɯɿɞ ɜɿɞ ɜɿɥɶɧɨɠɢɜɭɱɢɯ ɨɥɿɝɨɯɟɬ ɞɨ ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɯ ɩ’ɹɜɨɤ 

(Hirudinida) ɽ ɨɞɧɢɦ ɿɡ ɤɥɸɱɨɜɢɯ ɟɬɚɩɿɜ ɭ ɪɨɡɜɢɬɤɭ ɤɥɚɫɭ Clitellata. ɐɟɣ ɩɪɨɰɟɫ 

ɫɭɩɪɨɜɨɞɠɭɜɚɜɫɹ ɡɧɚɱɧɢɦɢ ɡɦɿɧɚɦɢ ɜ ɦɨɪɮɨɥɨɝɿʀ, ɮɿɡɿɨɥɨɝɿʀ ɬɚ ɟɤɨɥɨɝɿʀ ɨɪɝɚɧɿɡɦɿɜ. 

ɋɟɪɟɞ ɤɿɥɶɱɚɫɬɢɯ ɱɟɪɜɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ (Branchiobdellida) ɡɚɣɦɚɸɬɶ ɨɫɨɛɥɢɜɟ ɦɿɫɰɟ 

ɹɤ ɩɪɨɦɿɠɧɚ ɮɨɪɦɚ, ɳɨ ɞɟɦɨɧɫɬɪɭɽ ɪɢɫɢ ɹɤ ɨɥɿɝɨɯɟɬ, ɬɚɤ ɿ ɩ’ɹɜɨɤ.  

ɍɹɜɥɟɧɧɹ, ɳɨ ɜɿɞɤɢɞɚɽ ɦɨɧɨɮɿɥɟɬɢɱɧɟ ɩɨɯɨɞɠɟɧɧɹ ɩ’ɹɜɨɤ, ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɬɚ 

Acanthobdella, ɛɭɥɨ ɨɛʉɪɭɧɬɨɜɚɧɟ ɫɩɨɱɚɬɤɭ Michaelsen (1919), ɩɨɬɿɦ Holt (1965), ɿ, 

ɡɪɟɲɬɨɸ, ɛɿɥɶɲ ɚɤɬɢɜɧɨ ɩɿɞɬɪɢɦɚɧɟ Holt (1989) ɬɚ Brinkhurst & Gelder (1989). 

ɉɟɪɟɞɛɚɱɭɜɚɧɿ ɫɢɧɚɩɨɦɨɪɮɿʀ ɞɥɹ ɩ’ɹɜɨɤ, ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɬɚ Acanthobdella ɜɤɥɸɱɚɸɬɶ 
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ɩɨɫɬɿɣɧɭ ɤɿɥɶɤɿɫɬɶ ɫɟɝɦɟɧɬɿɜ, ɡɦɟɧɲɟɧɧɹ ɚɛɨ ɜɿɞɫɭɬɧɿɫɬɶ ɳɟɬɢɧɨɤ, ɡɦɟɧɲɟɧɧɹ 

ɰɟɥɨɦɿɱɧɨʀ ɩɨɪɨɠɧɢɧɢ ɬɚ, ɧɚɣɛɿɥɶɲ ɜɪɚɠɚɸɱɟ, ɧɚɹɜɧɿɫɬɶ ɡɚɞɧɶɨɝɨ ɩɪɢɫɨɫɤɚ ɞɥɹ 

ɩɪɢɤɪɿɩɥɟɧɧɹ. Ɋɨɡɝɥɹɧɟɦɨ ɰɟ ɞɟɬɚɥɶɧɿɲɟ. 

ɍ ɛɪɚɧɯɿɨɛɞɟɥɿɞ редукцɿɹ целому ɫɯɨɠɚ ɧɚ ɬɚɤɭ ɭ ɞɟɹɤɢɯ ɨɥɿɝɨɯɟɬ. Ɂɨɤɪɟɦɚ, 

ɚɧɚɥɨɝɿɱɧɚ ɪɟɞɭɤɰɿɹ ɰɟɥɨɦɭ ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ ɭ Chaetogaster, Agriodrilus ɬɚ ɿɧɲɢɯ. 

ȼɨɧɚ ɨɛɦɟɠɟɧɚ ɩɟɪɟɞɧɿɦɢ ɫɟɝɦɟɧɬɚɦɢ ɬɿɥɚ ɿ ɩɨɜ’ɹɡɚɧɚ ɡ ɩɨɫɢɥɟɧɧɹɦ ɦɭɫɤɭɥɚɬɭɪɢ 

ɝɥɨɬɤɢ ɚɛɨ ɫɬɪɚɜɨɯɨɞɭ. ɍ ɩ’ɹɜɨɤ ɿ Acanthobdella ɪɟɞɭɤɰɿɹ ɰɟɥɨɦɭ ɩɨɲɢɪɸɽɬɶɫɹ ɧɚ ɜɫɟ 

ɬɿɥɨ, ɚɥɟ ɭ ɩ’ɹɜɨɤ ɜɿɧ ɡɛɟɪɿɝɚɽ ɩɟɪɟɝɨɪɨɞɤɢ. Заднɿй присосок ɭ ɩ’ɹɜɨɤ ɦɨɪɮɨɥɨɝɿɱɧɨ 

ɜɿɞɪɿɡɧɹɽɬɶɫɹ ɜɿɞ ɬɚɤɨʀ ɭ ɛɪɚɧɯɿɨɛɞɟɥɿɞ. Ⱦɨɜɟɞɟɧɨ, ɳɨ ɰɹ ɫɬɪɭɤɬɭɪɚ ɭ ɛɪɚɧɯɿɨɛɞɟɥɿɞ 

ɧɟ ɽ ɫɩɪɚɜɠɧɿɦ ɦ’ɹɡɨɜɢɦ ɨɪɝɚɧɨɦ, ɹɤ ɭ Euhirudinea (Brinkhurst & Gelder, 1989; 

Purschke et al., 1993; Brinkhurst, 1994, 1999), ɚ ɽ ɩɨɦɿɬɧɨ ɜɿɞɦɿɧɧɢɦ ɞɢɫɤɨɦ ɞɥɹ 

ɩɪɢɤɪɿɩɥɟɧɧɹ ɚɛɨ ɬɚɤ ɡɜɚɧɢɦ ɚɞɝɟɡɿɣɧɢɦ ɨɪɝɚɧɨɦ (Weigl, 1980; Gelder & Rowe, 

1988). ɍ ɩ’ɹɜɨɤ ɩɪɢɫɨɫɨɤ ɭɬɜɨɪɸɽɬɶɫɹ ɜ ɪɟɡɭɥɶɬɚɬɿ ɡɥɢɬɬɹ 7 (ɭ Acanthobdella – 4) 

ɫɟɝɦɟɧɬɿɜ ɬɿɥɚ, ɬɨɞɿ ɹɤ ɭ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɰɟ ɦɨɞɢɮɿɤɚɰɿɹ ɨɫɬɚɧɧɶɨɝɨ ɫɟɝɦɟɧɬɚ. 

Кɿлɶкɿстɶ сегментɿв. ɍ ɩ’ɹɜɨɤ ʀɯ 34, ɭ Acanthobdella – 27, ɚ ɭ ɛɪɚɧɯɿɨɛɞɟɥɿɞ – ɥɢɲɟ 

15 (Holt, 1989; Brinkhurst & Gelder, 1989). ɍ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɳетинки ɜɿɞɫɭɬɧɿ, ɚɥɟ 

ɜɨɧɢ ɜɫɟ ɳɟ ɩɪɢɫɭɬɧɿ ɭ Acanthobdella. Ȼɭɞɨɜɚ статевого апарату ɛɪɚɧɯɿɨɛɞɟɥɿɞ 

ɜɿɞɪɿɡɧɹɽɬɶɫɹ ɜɿɞ ɬɚɤɨʀ ɭ ɩ’ɹɜɨɤ, ɡɚ ɜɢɧɹɬɤɨɦ ɧɟɩɚɪɧɢɯ ɫɬɚɬɟɜɢɯ ɨɬɜɨɪɿɜ, ɚɥɟ ɡɥɢɬɬɹ 

ɞɢɫɬɚɥɶɧɢɯ ɱɚɫɬɢɧ ɝɨɧɨɞɭɤɬɿɜ ɜɿɞɛɭɜɚɽɬɶɫɹ ɧɟɡɚɥɟɠɧɨ ɭ ɨɥɿɝɨɯɟɬ. Нефридɿʀ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɦɚɸɬɶ ɜɿɣɤɢ, ɱɨɝɨ ɧɟɦɚɽ ɭ Euhirudinea ɬɚ Acanthobdella. Щелепи 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɦɚɸɬɶ ɛɭɞɨɜɭ, ɫɯɨɠɭ ɧɚ ɛɭɞɨɜɭ ɳɟɥɟɩ Euhirudinea, ɨɞɧɚɤ ɭ ɨɫɬɚɧɧɿɯ 

ɳɟɥɟɩɢ ɩɪɚɰɸɸɬɶ ɭ ɥɚɬɟɪɚɥɶɧɨɦɭ ɧɚɩɪɹɦɤɭ. ȼɢɧɹɬɨɤ ɫɬɚɧɨɜɢɬɶ ɨɞɢɧ ɪɹɞ ɩ’ɹɜɨɤ, ɭ 

ɹɤɢɯ ɳɟɥɟɩɢ, ɹɤ ɿ ɭ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɩɪɚɰɸɸɬɶ ɭ ɞɨɪɡɨ-ɜɟɧɬɪɚɥɶɧɨɦɭ ɧɚɩɪɹɦɤɭ. 

ɐɿ ɚɪɝɭɦɟɧɬɢ ɫɬɚɥɢ ɩɪɢɱɢɧɨɸ ɜɢɤɥɸɱɟɧɧɹ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɡ ɤɥɚɫɭ ɩ’ɹɜɨɤ ɿ 

ɡɛɥɢɠɟɧɧɹ ʀɯ ɡ ɨɥɿɝɨɯɟɬɚɦɢ. ɉɿɫɥɹ ɡɧɚɯɨɞɠɟɧɧɹ Frenzen (1963) ɤɥɿɬɢɧ ɝɿɪɭɞɢɧɨʀɞɧɨɝɨ 

ɬɢɩɭ, Holt (1965) ɜɢɤɥɸɱɢɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɡ ɨɥɿɝɨɯɟɬ ɿ ɪɨɡɝɥɹɞɚɜ ʀɯ ɭ ɤɥɚɫɿ Clitellata ɹɤ 

ɨɤɪɟɦɢɣ ɪɹɞ ɩɨɪɹɞ ɿɡ ɪɹɞɚɦɢ ɨɥɿɝɨɯɟɬ ɿ ɩ’ɹɜɨɤ. Kaspgak (1984) ɞɿɣɲɨɜ ɜɢɫɧɨɜɤɭ ɩɪɨ 

ɞɨɰɿɥɶɧɿɫɬɶ ɨɛʉɪɭɧɬɭɜɚɧɧɹ ɞɥɹ ɪɨɞɢɧɢ Branchiobdellidae ɨɤɪɟɦɨɝɨ ɤɥɚɫɭ ɬɚ ɜɤɥɸɱɢɜ 

ʀʀ ɪɚɡɨɦ ɿɡ ɤɥɚɫɚɦɢ ɨɥɿɝɨɯɟɬ ɿ ɩ’ɹɜɨɤ ɞɨ ɩɿɞɬɢɩɭ Clitellata. Gelder ɬɚ Brinkhurst (1990) 
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ɬɚɤɨɠ ɩɿɞɬɪɢɦɭɸɬɶ ɰɸ ɬɨɱɤɭ ɡɨɪɭ, ɨɫɤɿɥɶɤɢ ɞɟɬɚɥɿ ɛɭɞɨɜɢ ɱɨɥɨɜɿɱɨʀ ɫɬɚɬɟɜɨʀ ɫɢɫɬɟɦɢ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɿ ɥɸɦɛɪɢɤɭɥɿɞ ɫɯɨɠɿ. ɐɟ ɞɚɽ ɩɿɞɫɬɚɜɢ ɜɜɚɠɚɬɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ 

ɫɟɫɬɪɢɧɫɶɤɨɸ ɝɪɭɩɨɸ ɞɨ ɪɨɞɢɧɢ ɥɸɦɛɪɢɤɭɥɿɞ. Stephenson (1930) ɫɬɜɟɪɞɠɭɽ, ɳɨ ɬɚɤɿ 

ɚɧɚɬɨɦɿɱɧɿ ɫɬɪɭɤɬɭɪɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɹɤ ɩɨɫɬɿɣɧɚ ɤɿɥɶɤɿɫɬɶ ɫɟɝɦɟɧɬɿɜ, ɜɿɞɫɭɬɧɿɫɬɶ 

ɳɟɬɢɧɨɤ, ɪɨɡɜɢɬɨɤ ɩɟɪɟɞɧɶɨɝɨ ɬɚ ɡɚɞɧɶɨɝɨ ɚɞɝɟɡɿɣɧɨɝɨ ɞɢɫɤɚ, ɳɟɥɟɩ ɬɚ ɿɧɲɿ ɪɢɫɢ 

ɛɭɞɨɜɢ, ɧɟ ɽ ɝɨɦɨɥɨɝɿɱɧɢɦɢ ɩ’ɹɜɤɚɦ, ɚɥɟ ɥɢɲɟ ɞɨɛɪɟ ɜɿɞɨɛɪɚɠɚɸɬɶ ɡɞɚɬɧɿɫɬɶ ɞɨ 

ɟɤɬɨɫɢɦɛɿɨɬɢɱɧɨɝɨ ɫɩɨɫɨɛɭ ɠɢɬɬɹ. 

1.6.3. ɑɚɫ ɩɟɪɟɯɨɞɭ ɜɿɞ ɨɥɢɝɨɯɟɬ ɞɨ ɩ’ɹɜɨɤ ɬɚ ɛɪɚɧɯɿɨɛɞɟɥɿɞ 

ɋɩɪɨɛɢ ɜɢɡɧɚɱɢɬɢ ɱɚɫ ɩɟɪɟɯɨɞɭ ɜɿɞ ɨɥɿɝɨɯɟɬ ɞɨ ɩ’ɹɜɨɤ ɡɚɥɢɲɚɸɬɶɫɹ ɫɤɥɚɞɧɢɦɢ 

ɱɟɪɟɡ ɨɛɦɟɠɟɧɿɫɬɶ ɩɚɥɟɨɧɬɨɥɨɝɿɱɧɢɯ ɞɚɧɢɯ. ȼɢɤɨɩɧɿ ɪɟɲɬɤɢ, ɹɤɿ ɦɨɠɧɚ 

ɿɧɬɟɪɩɪɟɬɭɜɚɬɢ ɹɤ ɫɭɱɚɫɧɿ ɩ’ɹɜɤɢ ɬɚ ʀɯɧɿ ɤɨɤɨɧɢ, ɡɧɚɣɞɟɧɿ ɜ ɦɟɡɨɡɨɣɫɶɤɢɯ ɬɚ 

ɤɚɣɧɨɡɨɣɫɶɤɢɯ ɜɿɞɤɥɚɞɟɧɧɹɯ (Sawyer, 1986). ɇɚɣɞɚɜɧɿɲɢɣ ɡɪɚɡɨɤ, ɹɤɢɣ ɦɨɠɧɚ 

ɨɞɧɨɡɧɚɱɧɨ ɿɞɟɧɬɢɮɿɤɭɜɚɬɢ ɹɤ ɩ’ɹɜɤɭ, ɞɚɬɭɽɬɶɫɹ ɜɟɪɯɧɿɦ ɸɪɫɶɤɢɦ ɩɟɪɿɨɞɨɦ (145–163 

ɦɥɧ ɪɨɤɿɜ ɬɨɦɭ; MYA). Ɉɞɧɚɤ, ɨɫɤɿɥɶɤɢ ɜɫɿ ɰɿ ɜɢɤɨɩɧɿ ɪɟɲɬɤɢ ɜɠɟ ɦɚɸɬɶ ɯɚɪɚɤɬɟɪɧɿ 

ɪɢɫɢ ɩ’ɹɜɨɤ, ɩɟɪɟɯɿɞ ɦɚɜ ɜɿɞɛɭɬɢɫɹ ɪɚɧɿɲɟ, ɣɦɨɜɿɪɧɨ, ɭ ɩɚɥɟɨɡɨɣɫɶɤɭ ɟɪɭ. 

Ɇɨɥɟɤɭɥɹɪɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɜɤɚɡɭɸɬɶ ɧɚ ɬɟ, ɳɨ ɨɫɬɚɧɧɿɣ ɫɩɿɥɶɧɢɣ ɩɪɟɞɨɤ ɩ’ɹɜɤɢ 

Helobdella ɬɚ ɨɥɿɝɨɯɟɬɢ Tubifex ɠɢɜ ɛɥɢɡɶɤɨ 360 ɦɥɧ ɪɨɤɿɜ ɬɨɦɭ, ɧɚ ɦɟɠɿ ɞɟɜɨɧɭ ɬɚ 

ɤɚɦ'ɹɧɨɜɭɝɿɥɶɧɨɝɨ ɩɟɪɿɨɞɭ, ɯɨɱɚ ɬɨɱɧɿɫɬɶ ɰɿɽʀ ɨɰɿɧɤɢ ɡɚɥɢɲɚɽɬɶɫɹ ɧɢɡɶɤɨɸ (Dos Reis 

et al., 2015). Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɟɪɟɯɿɞ ɦɿɝ ɜɿɞɛɭɬɢɫɹ ɜ ɩɪɨɦɿɠɤɭ ɦɿɠ ɜɟɪɯɧɿɦ 

ɤɚɦ'ɹɧɨɜɭɝɿɥɶɧɢɦ (510 MYA) ɬɚ ɧɢɠɧɿɦ ɸɪɫɶɤɢɦ ɩɟɪɿɨɞɚɦɢ (210 MYA). 

 

ɊɈɁȾȱɅ 2. ɆȺɌȿɊȱȺɅɂ ȱ ɆȿɌɈȾɂ 

2.1. Походженнɹ матерɿалу 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɡɚ ɬɟɦɨɸ ɞɢɫɟɪɬɚɰɿʀ ɩɪɨɜɨɞɢɥɢɫɹ ɩɪɨɬɹɝɨɦ 2007௅2024 ɪɨɤɿɜ. ɍ 

ɪɚɦɤɚɯ ɪɨɛɨɬɢ ɛɭɥɨ ɨɛɫɬɟɠɟɧɨ ɛɥɢɡɶɤɨ 700 ɟɤɡɟɦɩɥɹɪɿɜ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ, ɹɤɿ ɧɚɥɟɠɚɬɶ 

ɞɨ 4 ɚɛɨɪɢɝɟɧɧɢɯ ɬɚ 3 ɿɧɜɚɡɢɜɧɢɯ ɜɢɞɿɜ. Ɂ ɰɢɯ ɡɪɚɡɤɿɜ ɛɭɥɨ ɡɿɛɪɚɧɨ ɩɨɧɚɞ 4000 

ɟɤɡɟɦɩɥɹɪɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɳɨ ɩɪɟɞɫɬɚɜɥɹɸɬɶ 8 ɜɢɞɿɜ. 
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ȼɢɛɿɪ ɡɪɚɡɤɿɜ ɡɞɿɣɫɧɸɜɚɜɫɹ ɡ ɦɟɬɨɸ ɨɯɨɩɢɬɢ ɧɚɣɲɢɪɲɢɣ ɫɩɟɤɬɪ 

ɮɿɥɨɝɟɧɟɬɢɱɧɨʀ ɬɚ ɟɤɨɥɨɝɿɱɧɨʀ ɪɿɡɧɨɦɚɧɿɬɧɨɫɬɿ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɜ ɦɟɠɚɯ Ɂɚɯɿɞɧɨʀ 

ɉɚɥɟɚɪɤɬɢɤɢ. Ɇɚɬɟɪɿɚɥ ɩɨɯɨɞɢɬɶ ɡ ɞɟɤɿɥɶɤɨɯ ɞɠɟɪɟɥ. Ɉɫɧɨɜɧɭ ɱɚɫɬɢɧɭ ɦɚɬɟɪɿɚɥɭ 

ɫɤɥɚɥɢ ɡɛɨɪɢ, ɿɧɿɰɿɣɨɜɚɧɿ ɩɿɞ ɱɚɫ ɞɢɫɟɪɬɚɰɿɣɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɧɚ ɬɟɪɢɬɨɪɿʀ ɍɤɪɚʀɧɢ, 

Ȼɿɥɨɪɭɫɿ, Ɋɨɫɿʀ, ɋɥɨɜɟɧɿʀ, ɉɨɥɶɳɿ, Ɋɭɦɭɧɿʀ ɬɚ Ʉɚɡɚɯɫɬɚɧɭ (80 ɡɛɨɪɿɜ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ). 

Ɇɟɧɲɭ ɱɚɫɬɢɧɭ ɞɨɫɥɿɞɠɟɧɨɝɨ ɦɚɬɟɪɿɚɥɭ (66 ɡɛɨɪɿɜ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ) ɫɬɚɧɨɜɢɥɢ ɡɪɚɡɤɢ 

ɡɿ ɋɥɨɜɟɧɿʀ, ɑɨɪɧɨɝɨɪɿʀ, ɉɿɜɧɿɱɧɨʀ Ɇɚɤɟɞɨɧɿʀ, ɏɨɪɜɚɬɿʀ, ɋɟɪɛɿʀ ɬɚ Ⱥɜɫɬɪɿʀ, ɹɤɿ ɛɭɥɨ 

ɞɨɫɥɿɞɠɟɧɨ ɧɚ ɧɚɹɜɧɿɫɬɶ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɡ ɤɨɥɟɤɰɿʀ ɛɿɨɬɟɯɧɿɱɧɨɝɨ ɮɚɤɭɥɶɬɟɬɭ 

Ʌɸɛɥɹɧɫɶɤɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ (ɦ. Ʌɸɛɥɹɧɚ, ɋɥɨɜɟɧɿɹ) (Ɋɢɫ. 2.1). Ɍɚɤɨɠ ɞɥɹ ɩɨɪɿɜɧɹɧɧɹ 

ɦɢ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɿɧɮɨɪɦɚɰɿɸ ɡ ɜɠɟ ɨɩɭɛɥɿɤɨɜɚɧɢɯ ɞɚɧɢɯ ɡ GenBank, GBIF ɬɚ ɡ 

ɥɿɬɟɪɚɬɭɪɧɢɯ ɞɠɟɪɟɥ. 

ɍɫɿ ɦɚɬɟɪɿɚɥɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɜɤɥɸɱɚɸɱɢ ɜɥɚɫɧɿ ɡɛɨɪɢ, ɧɚɪɚɡɿ ɡɛɟɪɿɝɚɸɬɶɫɹ ɜ 

ɤɨɥɟɤɰɿʀ ɛɿɨɬɟɯɧɿɱɧɨɝɨ ɮɚɤɭɥɶɬɟɬɭ Ʌɸɛɥɹɧɫɶɤɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ. Ⱦɟɬɚɥɶɧɭ ɿɧɮɨɪɦɚɰɿɸ 

ɳɨɞɨ ɦɿɫɰɹ ɬɚ ɱɚɫɭ ɡɛɨɪɭ ɦɚɬɟɪɿɚɥɭ, ɝɟɨɝɪɚɮɿɱɧɢɯ ɤɨɨɪɞɢɧɚɬ, ɿɦɟɧ ɤɨɥɟɤɬɨɪɿɜ ɬɚ 

ɤɿɥɶɤɨɫɬɿ ɞɨɫɥɿɞɠɟɧɢɯ ɟɤɡɟɦɩɥɹɪɿɜ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ ɧɚɜɟɞɟɧɨ ɜ Ɍɚɛɥɢɰɿ 2.1. 
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Рисунок 2.1. Ɍɨɱɤɢ ɡɛɨɪɭ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ ɬɚ ɛɪɚɧɿɨɛɞɟɥɥɿɞ ɜ ɦɟɠɚɯ ɧɚɲɨɝɨ 

ɞɨɫɥɿɞɠɟɧɧɹ.  

Ɇɢ ɨɛɪɚɥɢ ɱɨɬɢɪɢ ɦɨɥɟɤɭɥɹɪɧɿ ɦɚɪɤɟɪɢ ɩɨ ɞɟɤɿɥɶɤɚ ɩɪɟɞɫɬɚɜɧɢɤɿɜ ɨɞɧɨɝɨ 

ɜɢɞɭ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɡ ɪɿɡɧɢɯ ɪɿɱɤɨɜɢɯ ɛɚɫɟɣɧɿɜ ɿ ɪɿɡɧɢɯ ɜɢɞɿɜ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ - ɯɚɡɹʀɜ ɭ 

Ɂɚɯɿɞɧɿɣ ɉɚɥɟɚɪɤɬɢɰɿ (Ɋɢɫ. 2.2). Ⱥ ɫɚɦɟ: ɞɜɚ ɦɿɬɨɯɨɧɞɪɿɚɥɶɧɿ ɝɟɧɢ (COI ɬɚ 16S ɪȾɇɄ) 

ɬɚ ɞɜɚ ɹɞɟɪɧɿ ɝɟɧɢ (28S ɪȾɇɄ ɬɚ ITS).  ȼɫɶɨɝɨ ɧɚɦɢ ɛɭɥɨ ɨɬɪɢɦɚɧɨ 179 

ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ.  

Ɂ ɧɢɯ 125 ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ ɝɟɧɚ CO1 ɛɭɥɨ ɜɡɹɬɨ ɡ ɛɚɡɢ ɞɚɧɢɯ GenBank, ɚ 39 

ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ ɨɬɪɢɦɚɧɨ ɜ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɧɿɣ ɥɚɛɨɪɚɬɨɪɿʀ ɛɿɨɬɟɯɧɿɱɧɨɝɨ 

ɮɚɤɭɥɶɬɟɬɭ Ʌɸɛɥɹɧɫɶɤɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ (ɋɥɨɜɟɧɿɹ). Ɇɚɬɪɢɰɹ ɡ ɩɨɫɥɿɞɨɜɧɨɫɬɹɦɢ ɝɟɧɭ 

cox1 ɦɿɫɬɢɥɚ 8 ɜɢɞɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɬɚ ɨɞɢɧ ɜɢɞ ɞɥɹ ɡɨɜɧɿɲɧɶɨʀ ɝɪɭɩɢ – Hemiclepsis 

marginata, ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɹɤɨɝɨ ɬɚɤɨɠ ɛɭɥɚ ɨɬɪɢɦɚɧɚ ɜ ɥɚɛɨɪɚɬɨɪɿʀ. Ɂɚɝɚɥɨɦ ɦɚɬɪɢɰɹ 

ɦɚɥɚ ɞɨɜɠɢɧɭ ɭ 164 ɩɨɡɢɰɿɣ ɬɚɤɫɨɧɿɜ. 

Ɇɚɬɪɢɰɹ ɡ ɩɨɫɥɿɞɨɜɧɨɫɬɹɦɢ ɝɟɧɚ 16S ɦɚɥɚ ɞɨɜɠɢɧɭ ɭ 53 ɩɨɡɢɰɿʀ ɬɚ ɜɤɥɸɱɚɥɚ 8 

ɜɢɞɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ. ɇɚɦɢ ɛɭɥɨ ɨɬɪɢɦɚɧɨ 52 ɩɨɫɥɿɞɨɜɧɨɫɬɿ, ɜɤɥɸɱɧɨ ɡ 
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ɩɨɫɥɿɞɨɜɧɿɫɬɸ ɞɥɹ ɡɨɜɧɿɲɧɶɨʀ ɝɪɭɩɢ Hemiclepsis marginata. Ʌɢɲɟ 1 ɩɨɫɥɿɞɨɜɧɿɫɬɶ 

ɛɭɥɚ ɡɚɩɨɡɢɱɟɧɚ ɿɡ ɝɟɧɟɬɢɱɧɨɝɨ ɛɚɧɤɭ GenBank. 

Ɇɚɬɪɢɰɹ ɡ ɩɨɫɥɿɞɨɜɧɨɫɬɹɦɢ ɝɟɧɚ 28S ɦɚɥɚ ɞɨɜɠɢɧɭ ɭ 49 ɩɨɡɢɰɿɣ ɬɚ ɦɿɫɬɢɥɚ 8 

ɜɢɞɿɜ. ȼсɿ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɛɭɥɨ ɨɬɪɢɦɚɧɨ ɧɚɦɢ, ɜɤɥɸɱɧɨ ɡ ɩɨɫɥɿɞɨɜɧɿɫɬɸ ɞɥɹ 

ɡɨɜɧɿɲɧɶɨʀ ɝɪɭɩɢ Hemiclepsis marginata. 

Ɇɚɬɪɢɰɹ ɡ ɩɨɫɥɿɞɨɜɧɨɫɬɹɦɢ ɝɟɧɚ ITS ɦɚɥɚ ɞɨɜɠɢɧɭ ɭ 40 ɩɨɡɢɰɿʀ ɬɚ ɜɤɥɸɱɚɥɚ 8 

ɜɢɞɿɜ, ɨɞɢɧ ɡ ɹɤɢɯ ɧɚɥɟɠɚɜ ɞɨ ɡɨɜɧɿɲɧɶɨʀ ɝɪɭɩɢ Hirudo orientalis. ɇɚɦɢ ɛɭɥɨ 

ɨɬɪɢɦɚɧɨ 39 ɩɨɫɥɿɞɨɜɧɨɫɬɿ. Ɉɞɧɭ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɛɭɥɨ ɡɚɩɨɡɢɱɟɧɨ ɿɡ ɝɟɧɟɬɢɱɧɨɝɨ 

ɛɚɧɤɭ GenBank. 

ɍɫɿ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɱɨɬɢɪɶɨɯ ɝɟɧɿɜ ɛɭɥɨ ɡɚɜɚɧɬɚɠɟɧɨ ɞɨ ɛɚɡɢ ɞɚɧɢɯ GenBank. 

Ⱦɟɬɚɥɶɧɢɣ ɩɟɪɟɥɿɤ ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ ɧɚɜɟɞɟɧɨ ɜ Ⱦɨɞɚɬɤɚɯ.  

ɇɢɠɱɟ ɦɢ ɩɪɢɜɨɞɢɦɨ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɨɥɿɝɨɧɭɤɥɟɨɬɢɞɧɢɯ ɩɪɚɣɦɟɪɿɜ, 

ɜɢɤɨɪɢɫɬɚɧɢɯ ɞɥɹ ɉɅɊ-ɚɦɩɥɿɮɿɤɚɰɿʀ ɬɚ ɫɟɤɜɟɧɭɜɚɧɧɹ ɡ ɩɨɫɢɥɚɧɧɹɦ ɧɚ  ɞɠɟɪɟɥɨ 

ɿɧɮɨɪɦɚɰɿʀ. 

 

Рисунок 2.2. ɉɨɫɥɿɞɨɜɧɨɫɬɿ ɱɨɬɢɪɶɨɯ ɝɟɧɟɬɢɱɧɢɯ ɥɨɤɭɫɿɜ, ɜɢɤɨɪɢɫɬɚɧɢɯ ɭ 

ɮɿɥɨɝɟɧɟɬɢɱɧɨɦɭ ɚɧɚɥɿɡɿ.  
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COI (ɝɟɧ ɫɭɛɨɞɢɧɢɰɿ I ɰɢɬɨɯɪɨɦ c-ɨɤɫɢɞɚɡɢ) 

LCO 1490: GGTCAACAAATCATAAAGATATTG 

HCO 2198: TAAACTTCAGGGTGACCAAAAAAT 

Folmer et. al., 1994.  

16S ɪɢɛɨɫɨɦɚɥɶɧɚ ɊɇɄ (ɱɚɫɬɢɧɚ ɜɟɥɢɤɨʀ ɫɭɛɨɞɢɧɢɰɿ ɦɿɬɨɯɨɧɞɪɿɚɥɶɧɨʀ ɪɢɛɨɫɨɦɢ) 

 16Sar: CGCCTGTTTA5CAAAAACAT (5* INOSINE) 

16Sbr: CCGGTCTGAACTCAGATCA 

Simon, et. al,1991 

28S II ɹɞɟɪɧɚ ɪɢɛɨɫɨɦɚɥɶɧɚ ɊɇɄ ɞɥɹ ɜɟɥɢɤɨʀ ɫɭɛɨɞɢɧɢɰɿ 

28Slev3: GCCCTTAAAATGGATGGCGCT 

28Sdes5: CCGCCGTTTACCCGCGCTT 

Fišer, C.et al., 2013  

ITS 2 (internal transcribed spacer 2) ɪɢɛɨɫɨɦɚɥɶɧɨʀ ȾɇɄ   

its3GCATCGATGAAGAACGCAGC 

its4TCCTCCGCTTATTGATATGC 

White et al, 1990.  

 

Таблицɹ 2.1. Ɂɛɨɪɢ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ, ɜɢɤɨɪɢɫɬɚɧɿ ɜ ɪɨɛɨɬɿ. Ⱥɛɪɟɜɿɚɬɭɪɢ ɤɪɚʀɧ ɡɚ 

ɦɿɠɧɚɪɨɞɧɢɦ ɫɬɚɧɞɚɪɬɨɦ ISO: BLR - Ȼɿɥɨɪɭɫɶ, KZ - Ʉɚɡɚɯɫɬɚɧ, UA - ɍɤɪɚʀɧɚ, RU - 

Ɋɨɫɿɣɫɶɤɚ Ɏɟɞɟɪɚɰɿɹ, PL - ɉɨɥɶɳɚ, RO - Ɋɭɦɭɧɿɹ, NL - ɇɿɞɟɪɥɚɧɞɢ, MNE - 

ɑɨɪɧɨɝɨɪɿɹ, SVN - ɋɥɨɜɟɧɿɹ, HRV - ɏɨɪɜɚɬɿɹ, MAC - ɉɿɜɧɿɱɧɚ Ɇɚɤɟɞɨɧɿɹ, BIH - 

Ȼɨɫɧɿɹ ɿ Ƚɟɪɰɟɝɨɜɢɧɚ, BGR - Ȼɨɥɝɚɪɿɹ, SRB - ɋɟɪɛɿɹ. 

# 

 

 

Краʀна 

 

 

Локацɿɹ 

 

 

Дата 

 

 

Колектор 

 

 

N 

 

 

E 

 

 

Кɿлɶкɿ

стɶ 

зборɿв 

1 UA ɨɡɟɪɨ ɋɜɿɬɹɡɶ, ɒɚɰɶɤ 06.2009 M. Shrestkha 51.4844 23.8461 1 

2 UA ɨɡɟɪɨ Ʌɸɰɢɦɟɪ, ɒɚɰɶɤ 06.2009 M. Shrestkha 51.4840 23.9394 1 
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3 UA 

ɪ. ɋɿɜɟɪɫɶɤɢɣ Ⱦɨɧɟɰɶ, c. 

Ƚɿɧɽɽɜɤɚ 28.06.2009 A. Utevsky 49.6607 36.5485 1 

4 UA 

ɪ. ɋɿɜɟɪɫɶɤɢɣ Ⱦɨɧɟɰɶ, ɫ. 

ɑɭɝɭʀɜ 29.06.2009 M. Shrestkha 49.8308 36.7201 1 

5 UA 

ɪ. ɋɿɜɟɪɫɶɤɢɣ Ⱦɨɧɟɰɶ, ɫ. 

ɑɟɪɜɨɧɢɣ Ⱦɨɧɟɰɶ 28.01.2007 A. Kolesnyk 49.5131 36.5618 1 

6 UA 

ɪ. ɋɿɜɟɪɫɶɤɢɣ Ⱦɨɧɟɰɶ, ɦ. 

ɋɜɹɬɨɝɨɪɫɶɤ 29.06.2011 A. Utevsky 49.0367 37.5796 1 

7 UA 

ɪ. ɋɿɜɟɪɫɶɤɢɣ Ⱦɨɧɟɰɶ, ɫ. 

ɇɢɠɧɿɣ Ȼɿɲɤɿɧ 28.01.2007 A. Kolesnyk 49.5422 36.4101 1 

8 UA 

ɪ. ɋɿɜɟɪɫɶɤɢɣ Ⱦɨɧɟɰɶ, ɫ. 

Ƚɚɣɞɚɪɢ 06.2008 A. Utevsky 49.6227 36.3274 2 

9 UA ɪ. Ʌɨɩɚɧɶ, ɦ. ɏɚɪɤɿɜ 17.06.2009 M. Shrestkha 50.0095 36.2089 2 

10 UA 

ɪ. Ɉɪɟɥɶ, ɫ. Ȼɚɥɨɜɤɚ, 

Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤɚ ɨɛɥ.  2009 A. Atemasov 48.6087 34.7629 1 

11 UA ɪ. ɉɿɜɞɟɧɧɢɣ Ȼɭɝ, ɫ. Ȼɭɡɶɤɟ  2009 M. Son 47.6082 31.1805 1 

12 UA ɪ. ɉɿɜɞɟɧɧɢɣ Ȼɭɝ, ɫ. Ɇɢɝɿɹ  24.06.2011 M. Shrestkha 48.0296 30.9421 1 

13 UA ɤɚɪ'ɽɪ Ʉɚɦɩɥɢɰɹ, ɫ. Ɂɚɧɤɢ 

25.04.2006 - 

2010 Ⱥ. Kolyshkin 49.6718 36.4053 5 

14 UA 

Ɉɞɟɫɚ, ɦɭɡɟɣɧɚ ɤɨɥɟɤɰɿɹ 

ɭɧɿɜɟɪɫɢɬɟɬɭ ɧɟ ɜɿɞɨɦɨ ɧɟ ɜɿɞɨɦɨ 46.4830 30.7228 1 

15 UA ɨɡ. ɀɨɜɬɧɟɜɟ, ɫ. Ɂɨɥɨɱɟɜɨ 19.12.2006 M. Shrestkha 50.2620 36.0807 1 

16 UA 

ɉɟɱɟɧɟɡɶɤɟ ɜɞɫɯɜ., ɫ. 

ɉɟɱɟɧɟɝɢ  13. 04. 2007 M. Kravchenko 49.9911 36.8722 8 

17 UA 

Ⱦɧɿɩɪɨɜɫɶɤɨ-Ȼɭɡɶɤɢɣ ɥɢɦɚɧ, 

ɫ. ɋɬɚɪɚ Ɂɛɪɭʀɜɤɚ 28.01.2007 D. Chernyakova 46.4944 32.2884 5 

18 UA ɤɚɧɚɥ Ⱦɧɿɩɪ - Ⱦɨɧɛɚɫ  28.06.2007 A. Kolesnyk 48.9912 35.5475 1 

19 UA 

Ȼɟɡɥɸɞɿɜɫɶɤɟ ɜɞɫɯɜ., 

ɏɚɪɤɿɜɫɶɤɚ ɨɛɥ. 2007-2009 M. Shrestkha 49.8794 36.2586 4 

20 

 

UA 

 ɉɟɱɟɧɿɡɶɤɟ ɜɞɫɯɜ., ɫ. Ɇɚɪɬɨɜɚ  2007 - 2011  

G. Shandikov, 

M. Shrestkha 49.9465 36.9545 3 

21 UA 

ɨ. Ȼɪɿɬɚɣ, ɫ. ɋɦɢɪɧɨɜɤɚ, 

Ʌɨɡɨɜɫɶɤɢɣ ɪ-ɧ  2009 A. Atemasov 48.9878 36.4193 1 

22 UA 

Ɋɨɝɨɡɹɧɫɶɤɟ ɜɞɫɯɜ., 

Ɂɨɥɨɱɟɜɫɶɤɢɣ ɪ-ɧ  24.03.2008 M. Shrestkha 50.1464 35.9306 1 
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23 UA 

ɩɪɭɞ, ɫ. ɋɨɤɢɪɟɧɰɿ, 

ɑɟɪɧɢɝɿɜɫɶɤɚ ɨɛɥ.  2006 M. Shrestkha 50.7063 32.7893 1 

24 UA 

ɪ. Ⱦɠɝɭɧ, ɫ. Ȼɿɪɤɢ, ɏɚɪɤɿɜɫɶɤɚ 

ɨɛɥ.  2009 M. Shrestkha 49.7226 36.0615 1 

25 UA ɉɟɱɟɧɟɡɶɤɟ ɜɞɫɯɜ., ɫ. ɏɨɬɨɦɥɹ 21.09.2006 Yu. Kazarinova 50.0127 36.8692 1 

26 UA 

Ɍɪɚɜ'ɹɧɫɶɤɟ ɜɞɫɯɜ., 

ɏɚɪɤɿɜɫɶɤɚ ɨɛɥ.  22.10.2011 A.Shrestha 50.2545 36.3931 2 

27 UA 

ɨɡɟɪɨ Ʌɿɫɧɟ, ɫ. Ʌɿɫɧɟ, 

ɏɚɪɤɿɜɫɶɤɚ ɨɛɥ.  

23.5.2013, 

03.4.2007 A. Shabanova 49.7904 36.0526 2 

28 UA 

ɪ. ɋɿɜɟɪɫɶɤɢɣ Ⱦɨɧɟɰɶ, 

ɦ.ɑɭɝɭɟɜ 08.06.09 M. Shrestkha 49.8360 36.7067 1 

29 UA ɪ. ɋɭɝɨɤɥɹ, ɦ. Ʉɢɪɨɜɨɝɪɚɞ 14.08.2008 D. Kryvohyzha 48.4841 32.2355 1 

30 UA 

ɪ. Ⱦɟɫɧɚ, ɜɢɳɟ ɜɩɚɞɿɧɧɹ ɪ. 

ɋɦɨɥɹɧɤɚ, ɑɟɪɧɢɝɿɜɫɶɤɚ ɨɛɥ, 

ɫ. Ȼɥɢɫɬɨɜɟ 07.11.2008 M. Shrestkha 51.2284 31.0500 1 

31 UA 

ɨɡɟɪɨ Ɍɢɯɚɹ Ⱦɟɫɧɚ 

ɑɟɪɧɢɝɨɜɫɤɚɹ ɨɛɥɚɫɬɶ, ɋ 

Ȼɥɢɫɬɨɜɨɟ 08.11.2008 M. Shrestkha 51.3641 31.9529 1 

32 UA 

ɨɡ. ɋɢɧɟɜɿɪ, Ɇɟɠɢɝɿɪɧɢɣ ɪ-ɧ, 

Ɂɚɤɚɪɩɚɬɫɶɤɚ ɨɛɥ. 2009-2022 M. Shrestkha 48.6170 23.6840 2 

33 UA 

ɪ. Ɍɟɪɟɛɥɹ, ɫ. Ʉɨɥɨɱɚɜɚ, 

Ɂɚɤɚɪɩɚɬɫɶɤɚ ɨɛɥ. 2009-2022 

M. Shrestkha, S. 

Utevsky 48.4223 23.6931 4 

34 UA 

ɨɡɟɪɨ Ʉɚɬɥɚɛɭɯ, ɫ. Ʉɢɫɥɢɰɹ, 

Ɉɞɟɫɶɤɚ ɨɛɥ.  08.06.2009 

M. Shrestkha, S. 

Utevsky 45.4131 29.0302 1 

35 UA 

ɪ. Ⱦɭɧɚɣ, ɫ. Ʉɢɫɥɢɰɹ, Ɉɞɟɫɶɤɚ 

ɨɛɥ. 09.06.2009 

N.Krutienko, O. 

Yakovenko 45.3853 29.0755 1 

36 UA ɪ. Ⱦɭɧɚɣ, ɤɚɧɚɥ, ɫ. ȼɿɥɤɨɜɨ 10.06.2009 

M. Shrestkha, S. 

Utevsky 45.3426 29.6460 1 

37 UA 

ɪ. Ɍɭɪɭɧɱɭɤ, ɫ. Ȼɟɥɹʀɜɤɚ, 

Ɉɞɟɫɶɤɚ ɨɛɥ.  11.06.2009 

M. Shrestkha, S. 

Utevsky 46.4472 30.2061 1 

38 BLR ɨɡ. Ɇɭɯɨɜɟɰɶ, ɦ. Ȼɪɟɫɬ 2008 M. Shrestkha 52.0933 23.9052 1 

39 BLR Ɂɚɫɥɚɜɫɶɤɟ ɜɞɫɯɜ., ɦ. Ɇɿɧɫɶɤ  2008 M. Shrestkha 53.9643 27.3392 1 

40 KZ ɨɡ. Ɍɚɫɤɨɥɶ 2.8.2007 Ɉ. Zinenko 43.0021 79.9914 1 

41 KZ ɨɡ. əɤɲɢ (ɀɚɤɫɵ ɀɚɥɝɵɡɬɚɭ) 3.8.2007 A. Utevsky 52.6275 68.1569 1 

42 RU 

ɪ. Ɉɤɚ, Ʉɚɥɭɡɶɤɚ ɨɛɥ., ɫ. 

ȼɚɫɢɥɽɽɜɨ 7.11.2013 D. Palatov 54.9490 38.7657 1 
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43 RU 

ɨɡ. Ɇɚɧɢɱ, ɋɬɚɜɪɨɩɨɥɶɫɶɤɿɣ 

ɤɪɚɣ 23.08.2007 

M. Shrestkha, S. 

Utevsky 46.0208 43.4490 1 

44 RU 

ɦ. ȯɫɟɧɬɭɤɿ, ɪɿɱɤɚ ɛɿɥɹ ɯɭɬ. 

ɋɚɞɨɜɢɣ 24.08.2007 

M. Shrestkha, S. 

Utevsky 44.0388 42.9700 1 

45 RU ɦ. Ɋɨɫɬɨɜ ɧɚ Ⱦɨɧɭ, Ʌɢɦɚɧ 28.08.2007 

M. Shrestkha, S. 

Utevsky 47.1988 39.2723 1 

46 RU 

ɩɪɭɞ, Ʉɪɚɫɧɨɞɚɪɫɶɤɢɣ ɤɪɚɣ, 

Ɋɢɜɟɧɫɶɤɚ ɫɬɚɧɢɰɹ 29.08.2007 

M. Shrestkha, S. 

Utevsky 45.6434 38.1676 1 

47 RU 

Ɍɚɝɚɧɪɨɡɶɤɢɣ ɡɚɥɢɜ, ɦ. 

Ɍɚɝɚɧɪɨɝ 2008 

M. Shrestkha, S. 

Utevsky 47.2805 39.2057 1 

48 Russia Ʉɭɪɫɶɤɟ ɜɞɫɯɜ., ɦ. Ʉɭɪɫɶɤ 12.06.2013 M. Shrestkha 51.6761  35.7374 1 

49 PL ɫɬɪɭɦɨɤ Ʌɭɤɚɜɤɚ 31.08.2024 Macej Bojnik 50.7520 20.9352 1 

50 RO ASA 2024 Pavrulesku 47.1342 23.8062 1 

51 RO APT 2024 Pavrulesku 46.4557 25.4275 1 

52 NL 

ɜɞɫɯɜ. Ʉɪɚɧɟɧɜɟɣɟɪ 

(Cranen-weyer), ɦ. Ʉɟɪɤɚɞɟ  2013 M.Soes 50.8825 6.0514 1 

53 MNE 

River Rijeka Crnojevića at 

Rijeka Crnojevića, W part of 

Lake Skadar 30.7.2002 P. Trontelj 42,3197 19,1481 1 

54 SVN 

Lake Vučja jama, near Lipovci, 

Beltinci 20.9.1993 unspecified 46,6317 16,2231 1 

55 SVN 

Stream Bača, Baška grapa, 

Podbrdo 1.5.2001 B. Sket 46,2306 15,0911 1 

56 BGR River Timok, Bregovo 22.8.1965 unspecified 44,1519 23,6264 1 

57 HRV Lake Vrana, Cres Island 23.9.1997 unspecified 44,8656 14,3883 1 

58 HRV 

Stream near Butoniga, Pazin, 

Istra 25.5.1996 Mrakovcic 45,3108 13,9297 1 

59 BIH Stream near Uvir Cave, Kladanj 22.7.2004 P. Trontelj 44,2236 18,6747 1 

60 SVN River Pazinčica, Pazin, Istra 1.9.1960 B. Sket 48,24 13,9294 1 

61 HRV 

Lake Modro Oko, river source 

near Rogotin, Ploče 1.10.2000 C. Fiser 43,0456 17,4742 1 

62 HRV 

Mirna River near Škuljari, 

Buzet, Istra 28.4.2001 B. Sket 45,4183 13,9214 1 

63 HRV 

Ljuta River, Konavoski Dvori, 

Dubrovnik 20.9.2000 C. Fiser 42,6419 18,1097 1 
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64 SVN 

River Drava near Šturmovci, 

Ptuj 1.7.1975 unspecified 46,4817 15,7544 1 

65 SVN 

Stream Kožbanjšček, Neblo, 

Nova Gorica 30.7.1967 unspecified 46,0053 13,5019 1 

66 SVN Rižana River, Koper 6.6.1975 unspecified 45,5428 13,8489 1 

68 SVN Belica Creek, Osilnica, Kočevje 9.6.2001 C. Fiser 45,5675 14,7142 1 

69 SVN 

Creek near Bohinjska Bela, 

Bled 14.10.2000 C. Fiser 46,3364 14,06 1 

70 SVN Creek at Mlake,Vipava 15.6.2001 G. Bracko 45,8156 13,9611 1 

71 SVN 

Stream at Karlovica, Velike 

Lašče 11.8.1971 unspecified 45,8086 14,5956 1 

72 SVN 

Sušacki Potok at Novokrajska 

jama, Ilirska Bistrica unspecified 

B. Sket, F. 

Velkovrh 45,4914 14,3014 1 

73 SVN Trnava Creek, Silova, Velenje 29.6.1989 unspecified 46,255 15,0658 1 

74 SVN Osapska reka, Osp, Koper 16.6.2003 studenti 45,5731 13,8492 1 

75 SVN Stream in Ribče, Litija 20.4.1980 unspecified 46,1011 14,7744 1 

76 SVN 

Martinščica River, Lake 

Cerknica 1.4.1968 unspecified 45,7703 14,3631 1 

77 SVN 

Streamon Planinsko polje, 

Planina 1.6.1966 B. Sket 45,8419 14,2831 1 

78 SVN 

Pendirjevka Creek, Cerov Log, 

Šentjernej 14.5.2005 M. Bedjanic 45,8056 15,3175 1 

79 SVN 

Zala Creek, Vrh Zala, Godovič, 

Idrija 17.9.2000 B. Sket 45,9572 14,0908 1 

80 SVN 

Stream at Rakitna Lake, 

Rakitna 16.9.2000 B. Sket 45,8875 14,4325 1 

81 MKD 

Osojnica stream, 2.5 km NW of 

Laki village, Berovo 25.7.2008 M. Bedjanic 41,8078 22,6461 1 

82 SVN 

Grivački potok, Grivac, 

Kočevje 25.10.2004 

P. Trontelj, F. 

Kijum 45,4675 14,8431 1 

83 SVN 

Tršovka Stream, Poljane, 

Cerkno 24.9.2000 B. Sket 46,1406 14,0125 1 

84 SVN 

Iška River, Iški Vintgar, 

Ljubljana 23.9.2000 B. Sket 45,9303 14,5172 1 
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85 SVN Nežica Stream, Fara, Kočevje 25.10.2004 

P. Trontelj, F. 

Kijum 45,8161 13,9675 1 

86 MKD Stream near Izbište, Resen 16.7.2008 M. Bedjanic 41,1272 21,0025 1 

87 SVN 

Stream near Kaja&Grom ranch, 

Zaplana, Logatec 24.10.2000 C. Fiser 45,9703 14,2386 1 

88 SVN 

Hotenjka Creek, Hotedršica, 

Logatec 17.9.2000 B. Sket 45,9347 14,1414 1 

89 BIH 

Živašnica, Begića Česma, 

Konjic 1.10.1968 unspecified 46,0419 14,4683 1 

90 SVN 

River Cerkniščica, Jamski zaliv, 

Cerknica 20.10.1969 unspecified 45,7847 14,3386 1 

91 BIH Source of Sanica River, Sanica 1.10.1969 unspecified 44,6161 16,6603 1 

92 SVN Stream Bela, Vrhnika 1.8.1990 unspecified 45,9592 14,315 1 

93 SVN Zala River, Cerknica unspecified unspecified 45,8672 14,4606 1 

94 SVN 

waterfall Nežica, near r.Kupa, v. 

Fara 25.10.2004 

P. Trontelj, F. 

Kijum 45,4747 14,8833 1 

95 SVN Zala Creek, Godovič, Idrija 28.09.2009 M. Shrestkha 46,1831 14,1047 1 

96 SVN 

Kolpa River near Dolenja Žaga, 

Kočevje 22.07.2002 C. Fiser 45,5167 14,9128 1 

97 MAC Stream near Izbište, Resen 16.07.2008 M.Bedjanic 41,1364 21,0058 1 

98 SVN Unspecified pond in Logatec 1993 unspecified 45,9142 14,2047 1 

99 SVN 

Nevljica River near Buč, 

Kamnik 1955 unspecified 46,2211 14,7236 1 

100 BIH Veliki ponor, Livno unspecified unspecified 43,8258 17,0025 1 

101 BIH 

Tušnica river, Tomislavgrad 

(Duvno) 1.9.1987 unspecified 43,7175 17,1842 1 

102 SVN Glinnščica, Ljubljana unspecified B. Sket 46,1167 14,4522 1 

103 SVN 

Glinščica Creek, concrete canal, 

Ljubljana 10.4.2000 C. Fiser 46,0558 14,4569 1 

104 SVN 

Glinnščica, under bridge, 

Ljubljana 10.4.2000 C. Fiser 46,0558 14,4569 1 

105 SVN 

Bloščica River, Volčje, 

Cerknica 

2.0.2009; 

21.5.2018 

P.Trontelj, M. 

Shrestkha 45,7903 14,7903 2 

106 SVN Ljubljana, Tiha pri Zabarju 1.9.1982 B. Sket 46,0419 14,4683 1 

107 SVN Šmartinsko Jezero, Celje 1.5.1979 unspecified 46.2801 15.2664 1 

48 



 

108 SVN Mura River, Gornja Radgona 28.9.2003 U. Arnus 46,5019 16,4822 1 

109 SVN Drava River, Maribor 8.10.2009 M. Shrestkha 46,5389 15,7158 1 

110 SVN 

Rateški potok, Petelinjek, Novo 

mesto 17.3.2002 

I.R. Verovnik, 

C. Fiser 45.8183 15.2334 1 

111 SVN Spring near Osp, Koper 12.9.2011 stud OB 45.5711 13.8534 1 

112 SVN 

Cave Velika Karlovica, r. 

Cerkniscica, Cerknica 21.5.1969 unspecified 45.7752 14.3250 1 

113 SVN Ribnik Lokva, Logatec 1993 unspecified 45.9145 14.2121 1 

114 SVN Postojna Cave, Pivka, Postojna 1.2.1973 unspecified 45.7756 14.2025 1 

115 SVN Dragonja River, Sečovlje 1.5.1979 unspecified 45.4741 13.6188 1 

117 SRB Riorska Reka, Valjevo 2009 unspecified 44.1338 20.1029 1 

118 IT Sicilia unspecified unspecified 37.9136 13.6235 1 

 

Ɇɚɬɟɪɿɚɥɢ ɞɥɹ ɜɢɜɱɟɧɧɹ ɫɢɦɛɿɨɬɢɱɧɢɯ ɜɿɞɧɨɫɢɧ.  Ⱦɥɹ ɜɢɜɱɟɧɧɹ ɫɢɦɛɿɨɬɢɱɧɢɯ 

ɜɿɞɧɨɫɢɧ ɛɭɥɨ ɨɛɪɚɧɨ ɜɢɞ B. kozarovi ɡ ɧɚɫɬɭɩɧɢɯ ɥɨɤɚɰɿɣ ɬɚ ɱɢɫɟɥɶɧɨɫɬɿ: 
 

ɦɿɫɰɟ ɡɛɨɪɭ ɪɿɱɤɨɜɢɣ ɪɚɤ - ɯɚɡɹʀɧ 

(ɟɤɡ.) 

ɤɿɥɶɤɿɫɬɶ 

ɡɛɨɪɿɜ 

 ɤɿɥɶɤɿɫɬɶ ɟɤɡ. 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ 

ɉɟɱɟɧɿɡɶɤɟ ɜɞɫɯɜ. Astacus leptodactylus 

(174) 

8 1539 

Ʉɚɦɩɥɢɱɚɧɫɶɤɢɣ ɤɚɪ’ɽɪ  Astacus leptodactylus 

(40) 

7 2332 

Ȼɟɡɥɸɞɿɜɫɶɤɢɣ ɤɚɪ’ɽɪ  Astacus leptodactylus 

(18) 

5 1040 

ɀɨɜɬɧɟɜɟ ɜɞɫɯɜ.  Astacus leptodactylus 

(10) 

1 70 

Ɍɪɚɜ’ɹɧɫɶɤɟ ɜɞɫɯɜ. Astacus leptodactylus 

(20) 

1 40 

ɪ. ɋɿɜɟɪɫɶɤɢɣ Ⱦɨɧɟɰɶ:   

ɑɟɪɜɨɧɢɣ Ⱦɨɧɟɰɶ Astacus leptodactylus 

(3) 

1 500 

ɇɢɠɧɿɣ Ȼɢɲɤɿɧ Astacus leptodactylus 

(5) 

1 352 
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ɑɭɝɭʀɜ Astacus leptodactylus 

(5) 

1 75 

Ȼɨɪɤɢ Astacus leptodactylus 

(8) 

1 50 

 

Ɇɚɬɟɪɿɚɥɢ ɞɥɹ ɜɢɜɱɟɧɧɹ ɦɨɠɥɢɜɨɫɬɿ ɩɟɪɟɫɟɥɟɧɧɹ ɚɛɨɪɢɝɟɧɧɢɯ ɜɢɞɿɜ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɧɚ ɿɧɜɚɡɢɜɧɿ ɜɢɞɢ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ. Ɇɚɬɟɪɿɚɥɨɦ ɞɥɹ ɰɶɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ 

ɫɬɚɥɢ ɪɿɱɤɨɜɿ ɪɚɤɢ ɬɚ ɤɪɟɜɟɬɤɢ ɬɚɤɢɯ ɜɢɞɿɜ: 

● 30 ɟɤɡɟɦɩɥɹɪɿɜ Astacus leptodactylus (Eschscholtz, 1823) – ɞɨɜɝɨɩɚɥɢɣ ɪɿɱɤɨɜɢɣ 

ɪɚɤ; 

● 2 ɟɤɡɟɦɩɥɹɪɢ Procambarus sp. (M. Pockl) – ɦɚɪɦɭɪɨɜɢɣ ɪɚɤ; 

● 2 ɟɤɡɟɦɩɥɹɪɢ Cherax quadricarinatus (von Martens, 1868) – ɬɪɨɩɿɱɧɢɣ ɫɢɧɿɣ 

ɪɚɤ; 

● 2 ɟɤɡɟɦɩɥɹɪɢ Procambarus clarkii (Giard, 1852) – ɱɟɪɜɨɧɢɣ ɪɚɤ; 

● 2 ɟɤɡɟɦɩɥɹɪɢ Procambarus sp. (M. Pockl) – ɦɚɪɦɭɪɨɜɢɣ ɪɚɤ (ɛɿɥɚ ɮɨɪɦɚ); 

● 2 ɟɤɡɟɦɩɥɹɪɢ Macrobrachium asperulum (von Martens, 1868); 

● 6 ɟɤɡɟɦɩɥɹɪɿɜ Neocaridina heteropoda (Liang, 2002). 

Ɂɚɝɚɥɨɦ ɛɭɥɨ ɡɚɥɭɱɟɧɨ ɞɨ ɰɶɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ 38 ɟɤɡɟɦɩɥɹɪɿɜ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ ɬɚ 

8 ɟɤɡɟɦɩɥɹɪɿɜ  ɤɪɟɜɟɬɨɤ.  əɤ ɚɛɨɪɢɝɟɧɧɢɣ ɜɢɞ-ɫɢɦɛɿɨɧɬ ɛɭɜ ɜɡɹɬ Branchiobdella 

kozarovi ɡ ɞɨɜɝɨɩɚɥɨɝɨ ɪɿɱɤɨɜɨɝɨ ɪɚɤɭ, ɭɫɶɨɝɨ ɛɭɥɨ ɡɚɥɭɱɟɧɨ 494 ɟɤɡɟɦɩɥɹɪɢ. 

Ⱦɨɜɝɨɩɚɥɿ ɪɿɱɤɨɜɿ ɪɚɤɢ (Astacus leptodactylus) ɛɭɥɢ ɜɿɞɥɨɜɥɟɧɿ ɜɪɭɱɧɭ ɭ 

Ɍɪɚɜ’ɹɧɫɶɤɨɦɭ ɜɨɞɨɫɯɨɜɢɳɿ ɏɚɪɶɤɿɜɫɶɤɨʀ ɨɛɥɚɫɬɿ ɭ ɜɟɪɟɫɧɿ 2013 ɪɨɤɭ. ȱɧɬɪɨɞɭɤɨɜɚɧɿ 

ɜɢɞɢ ɪɚɤɿɜ, ɬɚɤɿ ɹɤ ɦɚɪɦɭɪɨɜɢɣ ɪɚɤ, ɬɪɨɩɿɱɧɢɣ ɫɢɧɿɣ ɪɚɤ, ɱɟɪɜɨɧɢɣ ɪɚɤ ɬɚ ɿɧɲɿ, ɛɭɥɢ 

ɩɪɢɞɛɚɧɿ ɧɚ ɩɬɚɲɢɧɨɦɭ ɪɢɧɤɭ, ɨɫɤɿɥɶɤɢ ɜɨɧɢ ɽ ɩɨɲɢɪɟɧɢɦɢ ɜ ɚɤɜɚɪɿɭɦɿɫɬɢɰɿ ɭ 

Ɂɚɯɿɞɧɿɣ ɉɚɥɟɚɪɤɬɢɰɿ.  

 

2.2. Збɿр ɿ збереженнɹ матерɿалу 

Ɂɛɿɪ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ ɩɪɨɜɨɞɢɜɫɹ ɩɿɞ ɱɚɫ ɟɤɫɩɟɞɢɰɿɣ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɿɡɧɢɯ 

ɦɟɬɨɞɿɜ, ɹɤɿ ɜɪɚɯɨɜɭɜɚɥɢ ɨɫɨɛɥɢɜɨɫɬɿ ɩɨɜɟɞɿɧɤɢ ɪɚɤɿɜ ɬɚ ɭɦɨɜɢ ʀɯ ɫɟɪɟɞɨɜɢɳɚ. 

ɇɿɱɧɢɣ ɱɚɫ ɛɭɜ ɧɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɢɦ ɞɥɹ ɡɛɨɪɭ, ɨɫɤɿɥɶɤɢ ɪɚɤɢ ɚɤɬɢɜɿɡɭɸɬɶɫɹ ɜɧɨɱɿ, 

ɜɢɯɨɞɹɱɢ ɧɚ ɩɨɥɸɜɚɧɧɹ. Ⱦɥɹ ʀɯ ɩɨɲɭɤɭ ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ ɥɿɯɬɚɪɢɤ, ɹɤɢɣ ɞɨɡɜɨɥɹɜ 
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ɥɟɝɤɨ ɜɢɹɜɥɹɬɢ ɪɚɤɿɜ ɧɚ ɦɿɥɤɨɜɨɞɞɿ ɚɛɨ ɫɟɪɟɞ ɤɚɦɿɧɧɹ. Ɋɚɤɢ ɡɛɢɪɚɥɢɫɹ ɜɪɭɱɧɭ, ɡ 

ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɧɟɜɟɥɢɤɨɝɨ ɫɚɱɤɚ ɚɛɨ ɩɪɨɫɬɨ ɪɭɤɚɦɢ, ɡ ɨɛɟɪɟɠɧɿɫɬɸ, ɳɨɛ ɭɧɢɤɧɭɬɢ 

ɩɨɲɤɨɞɠɟɧɧɹ ʀɯɧɿɯ ɤɥɟɲɟɧɶ. ɍ ɞɟɧɧɢɣ ɱɚɫ, ɤɨɥɢ ɪɚɤɢ ɦɟɧɲ ɚɤɬɢɜɧɿ, 

ɡɚɫɬɨɫɨɜɭɜɚɥɢɫɹ ɛɿɥɶɲ ɿɧɬɟɧɫɢɜɧɿ ɦɟɬɨɞɢ ɡɛɨɪɭ. Ɂɨɤɪɟɦɚ, ɪɚɤɿɜ ɲɭɤɚɥɢ ɜ ʀɯɧɿɯ ɧɨɪɚɯ 

ɧɚ ɛɟɪɟɝɚɯ ɜɨɞɨɣɦ, ɞɟ ɞɨɜɨɞɢɥɨɫɹ ɡɚɥɚɡɢɬɢ ɪɭɤɚɦɢ ɭ ɧɨɪɭ, ɨɛɟɪɟɠɧɨ ɜɢɬɹɝɭɸɱɢ ʀɯ. ɍ 

ɜɨɞɨɣɦɚɯ ɡ ɛɿɥɶɲɢɦɢ ɝɥɢɛɢɧɚɦɢ (ɨɡɟɪɚɯ ɬɚ ɜɨɞɨɫɯɨɜɢɳɚɯ) ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ ɦɟɬɨɞ 

scuba-diving ɚɛɨ free-diving, ɳɨ ɞɨɡɜɨɥɹɥɨ ɲɭɤɚɬɢ ɪɚɤɿɜ ɧɚ ɿɦɥɢɫɬɨɦɭ ɞɧɿ, ɫɟɪɟɞ 

ɤɚɦɿɧɧɹ ɚɛɨ ɜɨɞɨɪɨɫɬɟɣ. ɍ ɝɿɪɫɶɤɢɯ ɪɿɱɤɚɯ ɪɚɤɢ ɱɚɫɬɨ ɯɨɜɚɥɢɫɹ ɩɿɞ ɤɚɦɿɧɧɹɦ, ɬɨɦɭ 

ɦɢ ʀɯ ɡɧɚɯɨɞɢɥɢ ɲɥɹɯɨɦ ɩɟɪɟɝɨɪɬɚɧɧɹ ɤɚɦɟɧɿɜ. ɍ ɜɟɥɢɤɢɯ ɜɨɞɨɫɯɨɜɢɳɚɯ 

ɡɚɫɬɨɫɨɜɭɜɚɥɢɫɹ ɫɩɟɰɿɚɥɶɧɿ ɥɨɜɭɲɤɢ — ɫɿɬɤɢ ɡ ɩɪɢɦɚɧɤɨɸ ɜɫɟɪɟɞɢɧɿ, ɤɭɞɢ ɪɚɤɢ 

ɡɚɩɥɢɜɚɥɢ, ɩɪɢɜɚɛɥɟɧɿ ʀɠɟɸ, ɩɿɫɥɹ ɱɨɝɨ ʀɯ ɜɢɣɦɚɥɢ ɞɥɹ ɩɨɞɚɥɶɲɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ. 

ɐɟɣ ɦɟɬɨɞ ɞɨɡɜɨɥɹɜ ɡɛɢɪɚɬɢ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ ɪɚɤɿɜ ɡ ɦɿɧɿɦɚɥɶɧɢɦɢ ɡɭɫɢɥɥɹɦɢ. Ɉɤɪɿɦ 

ɩɪɹɦɨɝɨ ɡɛɨɪɭ, ɪɚɤɢ ɬɚɤɨɠ ɤɭɩɭɜɚɥɢɫɹ ɧɚ ɪɢɧɤɚɯ ɩɨɛɥɢɡɭ ɜɨɞɨɫɯɨɜɢɳ, ɞɟ ɦɿɫɰɟɜɿ 

ɪɢɛɚɥɤɢ ɩɪɨɞɚɜɚɥɢ ɫɜɿɣ ɭɥɨɜ. ɐɟ ɞɨɡɜɨɥɹɥɨ ɨɬɪɢɦɚɬɢ ɞɨɞɚɬɤɨɜɿ ɡɪɚɡɤɢ, ɨɫɨɛɥɢɜɨ ɜ 

ɬɢɯ ɜɢɩɚɞɤɚɯ, ɤɨɥɢ ɩɪɹɦɢɣ ɡɛɿɪ ɛɭɜ ɭɬɪɭɞɧɟɧɢɣ.  

 

Ɇɟɬɨɞɢ ɨɛɪɨɛɤɢ ɦɚɬɟɪɿɚɥɭ 

Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɪɚɤɿɜ ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ ɦɟɬɨɞ ɨɛɪɨɛɤɢ ɦɚɬɟɪɿɚɥɭ, ɹɤɢɣ 

ɜɤɥɸɱɚɜ ɧɚɫɬɭɩɧɿ ɟɬɚɩɢ. ɋɩɨɱɚɬɤɭ ɞɨɫɥɿɞɠɭɜɚɧɿ ɪɚɤɢ ɩɨɦɿɳɚɥɢɫɹ ɜ ɪɨɡɱɢɧ ɫɨɞɢ ɡ 

ɜɨɞɨɸ ɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ 1:1 ɧɚ 5 ɯɜɢɥɢɧ. ɐɟɣ ɦɟɬɨɞ ɞɨɡɜɨɥɹɜ ɞɨɫɹɝɬɢ ɪɟɥɚɤɫɚɰɿʀ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɳɨ ɡɧɚɱɧɨ ɩɨɥɟɝɲɭɜɚɥɨ ʀɯ ɡɛɿɪ ɡ ɩɨɜɟɪɯɧɿ ɬɿɥɚ ɪɚɤɚ. ɑɟɪɜɢ ɡɛɢɪɚɥɢɫɹ 

ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɟɧɡɥɢɤɚ, ɜɢɤɨɧɭɸɱɢ ɨɛɟɪɟɠɧɿ ɡɿɫɤɨɛɥɸɸɱɿ ɪɭɯɢ, ɳɨɛ ɭɧɢɤɧɭɬɢ 

ɩɨɲɤɨɞɠɟɧɧɹ ʀɯɧɿɯ ɬɤɚɧɢɧ. ɉɿɫɥɹ ɡɛɨɪɭ ɪɿɱɤɨɜɿ ɪɚɤɢ ɬɚ ɡɿɛɪɚɧɿ ɡ ɧɢɯ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ 

ɩɟɪɟɧɨɫɢɥɢɫɹ ɭ ɩɪɨɬɨɱɧɭ ɜɨɞɭ ɞɥɹ ɬɨɝɨ, ɳɨɛ ɪɟɬɟɥɶɧɨ ɡɦɢɬɢ ɡɚɥɢɲɤɢ ɫɨɞɨɜɨɝɨ 

ɪɨɡɱɢɧɭ ɡ ʀɯɧɿɯ ɬɿɥ. ɑɟɪɜɢ ɞɨɫɥɿɞɠɭɜɚɥɢɫɹ ɭ ɠɢɜɨɦɭ ɫɬɚɧɿ ɩɿɞ ɦɿɤɪɨɫɤɨɩɨɦ ɡ ɦɟɬɨɸ 

ɜɢɡɧɚɱɟɧɧɹ ɦɨɪɮɨɥɨɝɿɱɧɢɯ ɬɚ ɚɧɚɬɨɦɿɱɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ, ɩɿɫɥɹ ɱɨɝɨ ɩɪɨɜɨɞɢɥɚɫɹ ʀɯ 

ɮɿɤɫɚɰɿɹ. 

Ɂ ɦɟɬɨɸ ɩɪɨɜɟɞɟɧɧɹ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ, ɛɪɚɧɯɿɨɛɞɟɥɿɞ 

ɮɿɤɫɭɜɚɥɢ ɭ  96% ɫɩɢɪɬɿ ɛɟɡ ɩɨɩɟɪɟɞɧɶɨʀ ɪɟɥɚɤɫɚɰɿʀ ɭ ɜɨɞɧɨ-ɫɨɞɨɜɨɦɭ ɪɨɡɱɢɧɿ ɨɞɪɚɡɭ. 

ɏɨɱɚ 96% ɫɩɢɪɬ ɪɨɛɢɬɶ ɦɚɬɟɪɿɚɥ ɤɪɢɯɤɢɦ, ɜɿɧ ɧɚɞɿɣɧɨ ɡɚɛɟɡɩɟɱɭɽ ɡɛɟɪɟɠɟɧɧɹ 
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ɫɬɪɭɤɬɭɪɢ ȾɇɄ. Ɉɫɨɛɥɢɜɨ ɰɿɧɧɿ ɬɚ ɦɚɥɨɱɢɫɟɥɶɧɿ ɟɤɡɟɦɩɥɹɪɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ 

ɮɿɤɫɭɜɚɥɢɫɹ ɫɚɦɟ ɫɩɢɪɬɨɦ. 

ȼɚɠɥɢɜɢɦ ɚɫɩɟɤɬɨɦ ɛɭɥɨ ɞɨɬɪɢɦɚɧɧɹ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɨɛ’ɽɦɭ ɮɿɤɫɭɸɱɨʀ 

ɪɿɞɢɧɢ ɞɨ ɨɛ’ɽɦɭ ɦɚɬɟɪɿɚɥɭ, ɹɤɟ ɫɬɚɧɨɜɢɥɨ 1:100. Ɍɚɤɚ ɩɪɨɩɨɪɰɿɹ ɡɚɛɟɡɩɟɱɭɜɚɥɚ 

ɟɮɟɤɬɢɜɧɭ ɮɿɤɫɚɰɿɸ ɬɚ ɩɨɞɚɥɶɲɟ ɡɛɟɪɿɝɚɧɧɹ ɦɚɬɟɪɿɚɥɭ. Ⱦɥɹ ɬɪɢɜɚɥɨɝɨ ɡɛɟɪɿɝɚɧɧɹ ɿ 

ɩɨɞɚɥɶɲɨɝɨ ɪɨɡɬɢɧɭ, ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ 70%-ɣ ɫɩɢɪɬ. Ⱥɥɶɬɟɪɧɚɬɢɜɧɢɦ ɮɿɤɫɭɸɱɢɦ 

ɚɝɟɧɬɨɦ ɛɭɜ 4%-ɣ ɪɨɡɱɢɧ ɮɨɪɦɚɥɶɞɟɝɿɞɭ ɚɛɨ ɤɨɦɛɿɧɚɰɿɹ ɫɩɢɪɬɭ ɡ ɮɨɪɦɚɥɿɧɨɦ (70%-ɣ 

ɫɩɢɪɬ — 100 ɫɦ³, 40%-ɣ ɮɨɪɦɚɥɿɧ — 2–3 ɫɦ³). Ɏɨɪɦɚɥɿɧ ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ ɞɥɹ 

ɡɛɟɪɿɝɚɧɧɹ ɦɚɬɟɪɿɚɥɭ, ɩɪɢɡɧɚɱɟɧɨɝɨ ɞɥɹ ɚɧɚɬɨɦɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ, ɨɫɤɿɥɶɤɢ ɜɿɧ ɪɨɛɢɬɶ 

ɬɤɚɧɢɧɢ ɦ’ɹɤɲɢɦɢ ɬɚ ɥɟɝɲɢɦɢ ɞɥɹ ɪɨɡɬɢɧɭ.  

Ɉɞɧɿɽɸ ɡ ɝɨɥɨɜɧɢɯ ɩɪɨɛɥɟɦ ɩɿɞ ɱɚɫ ɮɿɤɫɚɰɿʀ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɛɭɥɨ ɬɟ, ɳɨ ʀɯɧɿ 

ɦ’ɹɡɢ ɫɤɨɪɨɱɭɜɚɥɢɫɹ, ɳɨ ɩɪɢɡɜɨɞɢɥɨ ɞɨ ɞɟɮɨɪɦɚɰɿʀ ɡɪɚɡɤɿɜ. ɓɨɛ ɭɧɢɤɧɭɬɢ ɰɶɨɝɨ, 

ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ ɦɟɬɨɞ ɪɟɥɚɤɫɚɰɿʀ: ɫɩɨɱɚɬɤɭ ɱɟɪɜ’ɹɤɿɜ ɡɚɧɭɪɸɜɚɥɢ ɭ 10%-ɣ ɫɩɢɪɬ, ɚ 

ɩɨɬɿɦ ɩɨɫɬɭɩɨɜɨ ɩɿɞɜɢɳɭɜɚɥɢ ɤɨɧɰɟɧɬɪɚɰɿɸ ɫɩɢɪɬɭ ɞɨ ɧɟɨɛɯɿɞɧɨɝɨ ɪɿɜɧɹ (70% ɚɛɨ 

96%). ɐɟ ɞɨɩɨɦɚɝɚɥɨ ɭɧɢɤɧɭɬɢ ɪɿɡɤɨɝɨ ɫɤɨɪɨɱɟɧɧɹ ɦ’ɹɡɿɜ. Ɍɚɤɨɠ ɟɮɟɤɬɢɜɧɢɦ 

ɦɟɬɨɞɨɦ ɛɭɥɨ ɮɿɤɫɭɜɚɧɧɹ ɱɟɪɜ’ɹɤɿɜ ɩɿɞ ɩɨɤɪɢɜɧɢɦ ɫɤɥɨɦ, ɞɟ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɟɧɡɥɢɤɚ 

ʀɯ ɭɬɪɢɦɭɜɚɥɢ ɭ ɩɨɬɪɿɛɧɨɦɭ ɩɨɥɨɠɟɧɧɿ, ɳɨ ɡɚɩɨɛɿɝɚɥɨ ɞɟɮɨɪɦɚɰɿʀ. 

Ʉɨɠɟɧ ɡɪɚɡɨɤ ɮɿɤɫɨɜɚɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɡɛɟɪɿɝɚɜɫɹ ɜ ɨɤɪɟɦɿɣ ɩɥɚɫɬɢɤɨɜɿɣ 

ɩɪɨɛɿɪɰɿ. ȼɫɟɪɟɞɢɧɭ ɩɪɨɛɿɪɤɢ ɦɢ ɤɥɚɥɢ ɟɬɢɤɟɬɤɭ ɡ ɿɧɮɨɪɦɚɰɿɽɸ: ɞɚɬɚ ɡɛɨɪɭ, 

ɝɟɨɝɪɚɮɿɱɧɟ ɦɿɫɰɟ, ɧɚɡɜɚ ɜɨɞɨɣɦɢ ɬɚ ɩɪɿɡɜɢɳɟ ɡɛɢɪɚɱɚ. ɐɿ ɞɚɧɿ ɩɚɪɚɥɟɥɶɧɨ 

ɡɚɧɨɫɢɥɢɫɹ ɜ ɟɥɟɤɬɪɨɧɧɭ ɬɚɛɥɢɰɸ, ɞɟ ɤɨɠɟɧ ɡɪɚɡɨɤ ɨɬɪɢɦɭɜɚɜ ɭɧɿɤɚɥɶɧɢɣ ɧɨɦɟɪ. 

Ɍɚɤɢɣ ɩɿɞɯɿɞ ɡɚɛɟɡɩɟɱɭɜɚɜ ɬɨɱɧɭ ɿɞɟɧɬɢɮɿɤɚɰɿɸ ɬɚ ɫɢɫɬɟɦɚɬɢɡɚɰɿɸ ɦɚɬɟɪɿɚɥɭ.  

Ⱦɥɹ ɬɨɱɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɜɢɞɭ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɧɚɣɤɪɚɳɟ ɛɭɥɨ ɞɨɫɥɿɞɠɭɜɚɬɢ ʀɯ ɭ 

ɠɢɜɨɦɭ ɫɬɚɧɿ. ɐɟ ɞɨɡɜɨɥɹɥɨ ɨɰɿɧɢɬɢ ɤɥɸɱɨɜɿ ɨɡɧɚɤɢ, ɬɚɤɿ ɹɤ ɪɨɡɦɿɪɢ, ɮɨɪɦɚ, 

ɯɚɪɚɤɬɟɪ ɪɭɯɿɜ ɬɚ ɩɨɜɟɞɿɧɤɚ, ɹɤɿ ɽ ɜɚɠɥɢɜɢɦɢ ɞɥɹ ɫɢɫɬɟɦɚɬɢɤɢ. Ⱦɟɬɚɥɿ ɛɭɞɨɜɢ 

ɨɪɝɚɧɿɜ, ɱɭɬɥɢɜɢɯ ɤɥɿɬɢɧ, ɜɿɣɱɚɫɬɢɯ ɚɩɚɪɚɬɿɜ ɬɚ ɿɧɲɢɯ ɫɬɪɭɤɬɭɪ ɧɚɣɤɪɚɳɟ ɜɢɜɱɚɥɢɫɹ 

ɫɚɦɟ ɧɚ ɠɢɜɢɯ ɨɛ’ɽɤɬɚɯ. ɋɩɨɱɚɬɤɭ ɱɟɪɜ’ɹɤɿɜ ɪɨɡɝɥɹɞɚɥɢ ɭ ɜɿɞɤɪɢɬɿɣ ɤɪɚɩɥɿ ɜɨɞɢ ɩɿɞ 

ɛɿɧɨɤɭɥɹɪɨɦ ɚɛɨ ɩɪɢ ɧɟɜɟɥɢɤɨɦɭ ɡɛɿɥɶɲɟɧɧɿ ɦɿɤɪɨɫɤɨɩɚ. ɉɨɬɿɦ ʀɯ ɞɨɫɥɿɞɠɭɜɚɥɢ ɩɿɞ 

ɩɨɤɪɢɜɧɢɦ ɫɤɥɨɦ, ɞɨɞɚɸɱɢ ɤɪɚɩɥɸ ɝɥɿɰɟɪɨɥɭ. Ƚɥɿɰɟɪɨɥ ɪɨɛɢɜ ɩɨɤɪɢɜɧɿ ɬɤɚɧɢɧɢ 
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ɩɪɨɡɨɪɢɦɢ, ɳɨ ɡɧɚɱɧɨ ɩɨɤɪɚɳɭɜɚɥɨ ɜɢɞɢɦɿɫɬɶ ɜɧɭɬɪɿɲɧɿɯ ɨɪɝɚɧɿɜ ɭ ɩɪɨɯɿɞɧɨɦɭ 

ɫɜɿɬɥɿ. 

Ɇɟɬɨɞɢ ɜɿɡɭɚɥɿɡɚɰɿʀ ɝɟɨɝɪɚɮɿɱɧɨɝɨ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ. Ⱦɥɹ ɜɿɡɭɚɥɿɡɚɰɿʀ ɬɚ 

ɚɧɚɥɿɡɭ ɝɟɨɝɪɚɮɿɱɧɨɝɨ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɡɿɛɪɚɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ 

ɩɪɨɝɪɚɦɭ QGis (v.3.28), ɹɤɚ ɞɨɡɜɨɥɢɥɚ ɬɨɱɧɨ ɧɚɧɟɫɬɢ ɤɨɨɪɞɢɧɚɬɢ ɦɿɫɰɶ ɡɛɨɪɭ 

ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ ɬɚ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɧɚ ɤɚɪɬɭ. ɋɩɨɱɚɬɤɭ ɩɿɞɝɨɬɨɜɥɸɜɚɥɢɫɹ ɬɚɛɥɢɰɿ ɡ 

ɞɚɧɢɦɢ, ɞɟ ɜɤɚɡɭɜɚɥɢɫɹ ɤɨɨɪɞɢɧɚɬɢ ɦɿɫɰɶ ɡɛɨɪɭ ɭ ɮɨɪɦɚɬɿ ɲɢɪɨɬɢ ɬɚ ɞɨɜɝɨɬɢ, ɚ 

ɬɚɤɨɠ ɞɨɞɚɬɤɨɜɚ ɿɧɮɨɪɦɚɰɿɹ, ɬɚɤɚ ɹɤ ɜɢɞ ɨɪɝɚɧɿɡɦɭ, ɞɚɬɚ ɡɛɨɪɭ ɬɚ ɿɧɲɿ ɩɚɪɚɦɟɬɪɢ. ɐɿ 

ɞɚɧɿ ɡɛɟɪɿɝɚɥɢɫɹ ɭ ɮɨɪɦɚɬɿ CSV, ɳɨ ɞɨɡɜɨɥɹɥɨ ɥɟɝɤɨ ɿɦɩɨɪɬɭɜɚɬɢ ʀɯ ɭ QGis. 

ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɿɧɫɬɪɭɦɟɧɬ "ɞɨɞɚɬɢ ɲɚɪ ɬɟɤɫɬɨɜɢɯ ɞɚɧɢɯ", ɬɚɛɥɢɰɹ ɡ ɤɨɨɪɞɢɧɚɬɚɦɢ 

ɡɚɜɚɧɬɚɠɭɜɚɥɚɫɹ ɜ ɩɪɨɝɪɚɦɭ, ɞɟ ɜɤɚɡɭɜɚɜɫɹ ɪɨɡɞɿɥɶɧɢɤ ɫɬɨɜɩɰɿɜ ɬɚ ɜɢɛɢɪɚɥɢɫɹ 

ɜɿɞɩɨɜɿɞɧɿ ɩɨɥɹ ɞɥɹ ɲɢɪɨɬɢ ɬɚ ɞɨɜɝɨɬɢ. ɉɿɫɥɹ ɿɦɩɨɪɬɭ ɞɚɧɿ ɚɜɬɨɦɚɬɢɱɧɨ 

ɜɿɞɨɛɪɚɠɚɥɢɫɹ ɹɤ ɬɨɱɤɨɜɢɣ ɲɚɪ ɧɚ ɤɚɪɬɿ, ɹɤɿ ɦɨɠɧɚ ɛɭɥɨ ɪɟɞɚɝɭɜɚɬɢ ɜ ɩɚɪɚɦɟɬɪɚɯ 

ɜɿɞɨɛɪɚɠɟɧɧɹ ɬɨɱɨɤ, ɜɤɥɸɱɚɸɱɢ ɤɨɥɿɪ, ɪɨɡɦɿɪ ɬɚ ɮɨɪɦɭ, ɳɨɛ ɜɿɞɪɿɡɧɹɬɢ ɪɿɡɧɿ ɜɢɞɢ 

ɚɛɨ ɥɨɤɚɰɿʀ. Ɋɟɡɭɥɶɬɚɬɢ ɟɤɫɩɨɪɬɭɜɚɥɢɫɹ ɭ ɜɢɝɥɹɞɿ ɡɨɛɪɚɠɟɧɶ (ɧɚɩɪɢɤɥɚɞ, PNG ɚɛɨ 

SVG) ɞɥɹ ɩɨɞɚɥɶɲɨɝɨ ɪɟɞɚɝɭɜɚɧɧɹ ɿ ɨɛɪɨɛɤɢ ɭ ɝɪɚɮɿɱɧɢɯ ɩɪɨɝɪɚɦɚɯ. Ⱦɥɹ ɰɶɨɝɨ ɦɢ 

ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ InkScape (v.1.2). Ⱦɥɹ ɭɬɨɱɧɟɧɧɹ ɿɫɧɭɸɱɨɝɨ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɜɢɞɿɜ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɬɚ ʀɯ ɯɚɡɹʀɜ ɜ Ɂɚɯɿɞɧɿɣ ɉɚɥɟɚɪɤɬɢɰɿ ɛɭɥɚ ɜɢɤɨɪɢɫɬɚɧɚ ɿɧɮɨɪɦɚɰɿɹ ɡ 

ɦɿɠɧɚɪɨɞɧɨʀ ɛɚɡɢ ɞɚɧɢɯ gbif.org (Global Biodiversity Information Facility).  

2.3. Методи вивченнɹ ознак зовнɿшнɶоʀ морфологɿʀ.  

Ⱦɨɫɥɿɞɠɟɧɧɹ ɮɿɤɫɨɜɚɧɢɯ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɩɨɱɢɧɚɥɨɫɹ ɡ ʀɯɧɶɨɝɨ ɡɨɜɧɿɲɧɶɨɝɨ 

ɨɝɥɹɞɭ ɩɿɞ ɦɿɤɪɨɫɤɨɩɨɦ ɩɪɢ ɧɟɜɟɥɢɤɨɦɭ ɡɛɿɥɶɲɟɧɧɿ ɭ ɜɿɞɛɢɬɨɦɭ ɫɜɿɬɥɿ. ɇɚ ɰɶɨɦɭ 

ɟɬɚɩɿ ɨɰɿɧɸɜɚɥɢ ɮɨɪɦɭ ɬɚ ɪɨɡɦɿɪɢ ɬɿɥɚ, ɮɨɪɦɭ ɝɨɥɨɜɧɨʀ ɥɨɩɚɬɿ ɬɚ ɪɨɡɬɚɲɭɜɚɧɧɹ 

ɫɬɚɬɟɜɢɯ ɨɬɜɨɪɿɜ. Ɉɫɧɨɜɧɢɦ ɦɟɬɨɞɨɦ ɜɢɜɱɟɧɧɹ ɫɢɫɬɟɦɚɬɢɱɧɢɯ ɨɡɧɚɤ ɛɭɥɨ 

ɜɢɝɨɬɨɜɥɟɧɧɹ ɬɨɬɚɥɶɧɢɯ ɩɪɟɩɚɪɚɬɿɜ. Ⱦɥɹ ɰɶɨɝɨ ɮɿɤɫɨɜɚɧɢɣ ɦɚɬɟɪɿɚɥ ɩɨɦɿɳɚɥɢ ɭ 

ɝɥɿɰɟɪɢɧ, ɹɤɢɣ ɪɨɛɢɜ ɬɤɚɧɢɧɢ ɩɪɨɡɨɪɢɦɢ. ɉɪɨɫɜɿɬɥɟɧɢɯ ɱɟɪɜ’ɹɤɿɜ ɪɨɡɦɿɳɭɜɚɥɢ ɧɚ 

ɩɪɟɞɦɟɬɧɟ ɫɤɥɨ ɜ ɤɪɚɩɥɿ ɝɥɿɰɟɪɢɧɭ ɬɚ ɧɚɤɪɢɜɚɥɢ ɩɨɤɪɢɜɧɢɦ ɫɤɥɨɦ. Ɍɨɬɚɥɶɧɿ 

ɩɪɟɩɚɪɚɬɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɧɟ ɩɨɬɪɟɛɭɜɚɥɢ ɞɨɞɚɬɤɨɜɨɝɨ ɡɚɛɚɪɜɥɟɧɧɹ. Ʉɚɧɚɞɫɶɤɢɣ 

ɛɚɥɶɡɚɦ ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ ɪɿɞɤɨ, ɨɫɤɿɥɶɤɢ ɝɥɿɰɟɪɢɧ ɞɨɡɜɨɥɹɜ ɥɟɝɤɨ ɡɧɿɦɚɬɢ ɩɨɤɪɢɜɧɟ 
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ɫɤɥɨ ɬɚ ɡɦɿɧɸɜɚɬɢ ɩɨɥɨɠɟɧɧɹ ɱɟɪɜ’ɹɤɚ. ɇɟɞɨɥɿɤɨɦ ɝɥɿɰɟɪɢɧɭ ɽ ɣɨɝɨ ɲɜɢɞɤɟ 

ɜɢɫɢɯɚɧɧɹ, ɚɥɟ ɰɶɨɝɨ ɦɨɠɧɚ ɭɧɢɤɧɭɬɢ, ɨɛɦɚɡɭɸɱɢ ɤɪɚʀ ɩɨɤɪɢɜɧɨɝɨ ɫɤɥɚ ɥɚɤɨɦ. Ɍɚɤɿ 

ɩɪɟɩɚɪɚɬɢ ɞɨɫɥɿɞɠɭɜɚɥɢ ɩɿɞ ɫɜɿɬɥɨɜɢɦ ɦɿɤɪɨɫɤɨɩɨɦ ɭ ɬɟɦɧɨɦɭ ɩɨɥɿ, ɳɨ ɞɨɡɜɨɥɹɥɨ 

ɱɿɬɤɨ ɪɨɡɪɿɡɧɹɬɢ ɨɤɪɟɦɿ ɫɟɝɦɟɧɬɢ.  

Ⱦɥɹ ɞɟɬɚɥɶɧɨɝɨ ɜɢɜɱɟɧɧɹ ɡɨɜɧɿɲɧɶɨʀ ɦɨɪɮɨɥɨɝɿʀ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɬɚɤɨɠ 

ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ ɦɟɬɨɞ ɫɤɚɧɭɸɱɨʀ ɟɥɟɤɬɪɨɧɧɨʀ ɦɿɤɪɨɫɤɨɩɿʀ (SEM). ɐɟɣ ɦɟɬɨɞ 

ɞɨɡɜɨɥɹɽ ɨɬɪɢɦɚɬɢ ɜɢɫɨɤɨɹɤɿɫɧɿ ɡɨɛɪɚɠɟɧɧɹ ɩɨɜɟɪɯɧɿ ɬɿɥɚ ɡ ɜɟɥɢɤɢɦ ɡɛɿɥɶɲɟɧɧɹɦ ɬɚ 

ɜɢɫɨɤɨɸ ɪɨɡɞɿɥɶɧɨɸ ɡɞɚɬɧɿɫɬɸ, ɳɨ ɽ ɜɚɠɥɢɜɢɦ ɞɥɹ ɚɧɚɥɿɡɭ ɞɪɿɛɧɢɯ ɫɬɪɭɤɬɭɪ, ɬɚɤɢɯ 

ɹɤ ɳɟɬɢɧɤɢ, ɩɚɩɿɥɢ, ɫɬɚɬɟɜɿ ɨɬɜɨɪɢ ɬɚ ɿɧɲɿ ɦɨɪɮɨɥɨɝɿɱɧɿ ɨɫɨɛɥɢɜɨɫɬɿ. ɉɿɞɝɨɬɨɜɤɚ 

ɡɪɚɡɤɿɜ ɞɨ SEM ɩɨɱɢɧɚɥɚɫɹ ɡ ɮɿɤɫɚɰɿʀ. Ɂɪɚɡɤɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɮɿɤɫɭɜɚɥɢ ɭ 2,5%-ɦɭ 

ɪɨɡɱɢɧɿ ɝɥɭɬɚɪɚɥɶɞɟɝɿɞɭ ɧɚ 24 ɝɨɞɢɧɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ 4°C. ɉɿɫɥɹ ɮɿɤɫɚɰɿʀ ɦɚɬɟɪɿɚɥ 

ɩɪɨɦɢɜɚɥɢ ɭ ɮɨɫɮɚɬɧɨɦɭ ɛɭɮɟɪɿ (pH 7,4) ɞɥɹ ɜɢɞɚɥɟɧɧɹ ɡɚɥɢɲɤɿɜ ɮɿɤɫɚɬɨɪɚ. Ⱦɚɥɿ 

ɡɪɚɡɤɢ ɩɪɨɯɨɞɢɥɢ ɫɟɪɿɸ ɞɟɝɿɞɪɚɬɚɰɿʀ ɜ ɟɬɚɧɨɥɿ ɡɿ ɫɬɭɩɿɧɱɚɬɢɦ ɩɿɞɜɢɳɟɧɧɹɦ 

ɤɨɧɰɟɧɬɪɚɰɿʀ (30%, 50%, 70%, 90%, 100%), ɩɪɢɱɨɦɭ ɤɨɠɟɧ ɟɬɚɩ ɬɪɢɜɚɜ 15–20 

ɯɜɢɥɢɧ. ɓɨɛ ɭɧɢɤɧɭɬɢ ɩɨɲɤɨɞɠɟɧɧɹ ɬɨɧɤɢɯ ɫɬɪɭɤɬɭɪ ɩɿɞ ɱɚɫ ɫɭɲɿɧɧɹ, ɡɪɚɡɤɢ 

ɩɿɞɞɚɜɚɥɢ ɤɪɢɬɢɱɧɨɦɭ ɫɭɲɿɧɧɸ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɩɟɰɿɚɥɶɧɨɝɨ ɩɪɢɥɚɞɭ, 

ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɪɿɞɤɢɣ ɜɭɝɥɟɤɢɫɥɢɣ ɝɚɡ. ɉɿɫɥɹ ɫɭɲɿɧɧɹ ɡɪɚɡɤɢ ɩɨɤɪɢɜɚɥɢ ɬɨɧɤɢɦ 

ɲɚɪɨɦ ɡɨɥɨɬɚ ɚɛɨ ɩɚɥɚɞɿɸ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɩɪɟɣ-ɦɟɬɚɥɟɡɚɬɨɪɚ, ɳɨ ɡɚɛɟɡɩɟɱɭɜɚɥɨ 

ɩɪɨɜɿɞɧɿɫɬɶ ɩɨɜɟɪɯɧɿ ɬɚ ɩɨɤɪɚɳɭɜɚɥɨ ɹɤɿɫɬɶ ɡɨɛɪɚɠɟɧɶ ɩɿɞ ɱɚɫ ɫɤɚɧɭɜɚɧɧɹ. 

ɉɿɞɝɨɬɨɜɥɟɧɿ ɡɪɚɡɤɢ ɪɨɡɦɿɳɭɜɚɥɢ ɧɚ ɫɩɟɰɿɚɥɶɧɢɯ ɫɬɨɥɢɤɚɯ-ɬɪɢɦɚɱɚɯ ɬɚ 

ɜɫɬɚɧɨɜɥɸɜɚɥɢ ɭ ɤɚɦɟɪɭ ɫɤɚɧɭɸɱɨɝɨ ɟɥɟɤɬɪɨɧɧɨɝɨ ɦɿɤɪɨɫɤɨɩɚ. Ɂɪɚɡɤɢ ɞɨɫɥɿɞɠɭɜɚɥɢ 

ɩɪɢ ɪɿɡɧɢɯ ɡɛɿɥɶɲɟɧɧɹɯ (ɜɿɞ 50ɯ ɞɨ 5000ɯ) ɞɥɹ ɞɟɬɚɥɶɧɨɝɨ ɚɧɚɥɿɡɭ ɩɨɜɟɪɯɧɟɜɢɯ 

ɫɬɪɭɤɬɭɪ. ɇɚ ɟɬɚɩɿ ɫɤɚɧɭɜɚɧɧɹ ɪɟɽɫɬɪɭɜɚɥɢ ɬɚɤɿ ɨɡɧɚɤɢ, ɹɤ ɮɨɪɦɚ ɬɿɥɚ, ɨɫɨɛɥɢɜɨɫɬɿ 

ɛɭɞɨɜɢ ɩɨɜɟɪɯɧɟɜɢɯ ɫɟɧɫɨɪɧɢɯ ɤɥɿɬɢɧ, ɛɭɞɨɜɚ ɝɨɥɨɜɧɨɝɨ ɜɿɞɞɿɥɭ, ɫɬɚɬɟɜɢɯ ɨɬɜɨɪɿɜ ɬɚ 

ɿɧɲɢɯ ɦɨɪɮɨɥɨɝɿɱɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ. ɉɟɪɟɜɚɝɚɦɢ ɦɟɬɨɞɭ SEM ɽ ɜɢɫɨɤɚ ɪɨɡɞɿɥɶɧɚ 

ɡɞɚɬɧɿɫɬɶ, ɳɨ ɞɨɡɜɨɥɹɽ ɜɢɜɱɚɬɢ ɧɚɧɨɪɨɡɦɿɪɧɿ ɫɬɪɭɤɬɭɪɢ, ɦɨɠɥɢɜɿɫɬɶ ɨɬɪɢɦɚɧɧɹ 

ɬɪɢɜɢɦɿɪɧɢɯ ɡɨɛɪɚɠɟɧɶ ɩɨɜɟɪɯɧɿ, ɚ ɬɚɤɨɠ ɡɪɭɱɧɿɫɬɶ ɞɥɹ ɞɟɬɚɥɶɧɨɝɨ ɚɧɚɥɿɡɭ 

ɡɨɜɧɿɲɧɶɨʀ ɦɨɪɮɨɥɨɝɿʀ. Ɉɞɧɚɤ ɦɟɬɨɞ ɦɚɽ ɨɛɦɟɠɟɧɧɹ ɞɥɹ ɜɢɜɱɟɧɧɹ ɜɧɭɬɪɿɲɧɿɯ 

ɫɬɪɭɤɬɭɪ, ɳɨ ɪɨɛɢɬɶ ɣɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɚɤɬɭɚɥɶɧɢɦ ɥɢɲɟ ɞɥɹ ɡɨɜɧɿɲɧɶɨɝɨ ɨɩɢɫɭ.  
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Ɇɟɬɨɞɢɤɚ ɜɢɜɱɟɧɧɹ ɳɟɥɟɩ. Ⱦɥɹ ɜɢɜɱɟɧɧɹ ɳɟɥɟɩ ɧɟ ɨɛɨɜ’ɹɡɤɨɜɨ ɜɢɞɿɥɹɬɢ ʀɯ ɿɡ 

ɝɥɨɬɤɢ. ɍ ɜɟɥɢɤɢɯ ɟɤɡɟɦɩɥɹɪɿɜ ɳɟɥɟɩɢ ɜɢɬɹɝɭɜɚɥɢ ɲɥɹɯɨɦ ɫɚɝɿɬɚɥɶɧɨɝɨ ɪɨɡɪɿɡɭ 

ɝɨɥɨɜɧɨɝɨ ɜɿɞɞɿɥɭ ɬɚ ɞɨɫɥɿɞɠɭɜɚɥɢ ɩɿɞ ɦɿɤɪɨɫɤɨɩɨɦ. Ɇɚɥɟɧɶɤɿ ɟɤɡɟɦɩɥɹɪɢ ɩɨɦɿɳɚɥɢ 

ɭ ɝɥɿɰɟɪɢɧ, ɡɥɟɝɤɚ ɪɨɡɞɚɜɥɸɜɚɥɢ ɩɿɞ ɩɨɤɪɢɜɧɢɦ ɫɤɥɨɦ ɬɚ ɜɢɜɱɚɥɢ ɩɿɞ ɦɿɤɪɨɫɤɨɩɨɦ 

ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ 40ɯ. ɓɟɥɟɩɢ ɛɭɥɢ ɞɨɛɪɟ ɩɨɦɿɬɧɢɦɢ ɹɤ ɬɟɦɧɨ ɡɚɛɚɪɜɥɟɧɿ ɫɬɪɭɤɬɭɪɢ. 

Ɉɫɨɛɥɢɜɭ ɭɜɚɝɭ ɩɪɢɞɿɥɹɥɢ ɮɨɪɦɿ, ɪɨɡɦɿɪɚɦ ɨɫɧɨɜɢ ɳɟɥɟɩ, ɚ ɬɚɤɨɠ ɮɨɪɦɿ, 

ɪɨɡɬɚɲɭɜɚɧɧɸ ɬɚ ɤɿɥɶɤɨɫɬɿ ɡɭɛɰɿɜ. 

 

2.4. Методи вивченнɹ анатомɿчних ознак.  

ɋɬɚɬɟɜɚ ɫɢɫɬɟɦɚ, ɹɤɚ ɽ ɤɥɸɱɨɜɨɸ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɧɚ ɬɨɬɚɥɶɧɨɦɭ 

ɩɪɟɩɚɪɚɬɿ ɦɨɠɟ ɛɭɬɢ ɞɟɬɚɥɶɧɨ ɪɨɡɝɥɹɧɭɬɚ ɥɢɲɟ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɟɬɨɞɭ ɮɚɡɨɜɨɝɨ 

ɤɨɧɬɪɚɫɬɭ. Ⱦɥɹ ɛɿɥɶɲ ɞɟɬɚɥɶɧɨɝɨ ɜɢɜɱɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɹ ɿɧɲɿ ɦɟɬɨɞɢ. Ɇɢ 

ɡɚɫɬɨɫɨɜɭɜɚɥɢ ɦɟɬɨɞ ɪɨɡɬɢɧɭ ɩɿɞ ɛɿɧɨɤɭɥɹɪɨɦ ɩɪɢ ɞɨɫɬɚɬɧɶɨɦɭ ɨɫɜɿɬɥɟɧɧɿ ɡɧɢɡɭ. ɐɟɣ 

ɦɟɬɨɞ ɽ ɟɮɟɤɬɢɜɧɢɦ ɞɥɹ ɜɢɜɱɟɧɧɹ ɚɧɚɬɨɦɿɱɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɰɢɯ ɬɜɚɪɢɧ. Ɋɨɡɬɢɧ 

ɩɪɨɜɨɞɢɜɫɹ ɞɥɹ ɚɧɚɥɿɡɭ ɛɭɞɨɜɢ ɬɪɚɜɧɨʀ ɬɚ ɫɬɚɬɟɜɨʀ ɫɢɫɬɟɦ. Ⱦɥɹ ɰɶɨɝɨ 

ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɹ ɬɚɤɿ ɿɧɫɬɪɭɦɟɧɬɢ: 

● ɝɨɫɬɪɿ ɩɪɹɦɿ ɬɚ ɡɿɝɧɭɬɿ ɩɪɟɩɚɪɭɜɚɥɶɧɿ ɝɨɥɤɢ; 

● ɲɦɚɬɨɤ ɝɨɫɬɪɨ ɡɚɬɨɱɟɧɨɝɨ ɥɟɡɚ, ɡɚɤɪɿɩɥɟɧɨɝɨ ɜ ɬɪɢɦɚɱɿ (ɰɟ ɡɚɩɨɛɿɝɚɥɨ 

ɪɨɡɪɢɜɭ ɩɨɤɪɢɜɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɩɿɞ ɱɚɫ ɪɨɡɬɢɧɭ); 

● ɦɚɥɟɧɶɤɿ ɩɿɧɰɟɬɢ ɡ ɝɨɫɬɪɢɦɢ ɤɿɧɰɹɦɢ ɞɥɹ ɭɬɪɢɦɚɧɧɹ ɨɪɝɚɧɿɜ ɩɿɞ ɱɚɫ 

ɪɨɡɬɢɧɭ; 

● ɦɚɥɟɧɶɤɿ ɱɚɲɤɢ ɉɟɬɪɿ. 

Ɋɨɡɬɢɧ ɩɪɨɜɨɞɢɜɫɹ ɭ ɬɨɦɭ ɠ ɮɿɤɫɚɬɨɪɿ, ɜ ɹɤɨɦɭ ɡɛɟɪɿɝɚɥɢɫɹ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ. 

ɇɚɣɤɪɚɳɢɦ ɮɿɤɫɚɬɨɪɨɦ ɞɥɹ ɪɨɡɬɢɧɭ ɛɭɜ ɮɨɪɦɚɥɿɧ, ɨɫɤɿɥɶɤɢ ɜɿɧ ɡɛɟɪɿɝɚɽ ɦ’ɹɤɿɫɬɶ 

ɩɨɤɪɢɜɿɜ, ɳɨ ɩɨɥɟɝɲɭɽ ɪɨɡɪɿɡɚɧɧɹ. Ⱦɥɹ ɜɢɜɱɟɧɧɹ ɟɥɟɦɟɧɬɿɜ ɫɬɚɬɟɜɨʀ ɫɢɫɬɟɦɢ ɪɨɡɪɿɡ 

ɪɨɛɢɜɫɹ ɧɚ ɪɿɜɧɿ IX–XII ɫɟɝɦɟɧɬɿɜ ɡɿ ɫɩɢɧɧɨɝɨ ɛɨɤɭ. ɐɟ ɞɨɡɜɨɥɹɥɨ ɜɢɨɤɪɟɦɢɬɢ ɬɚ 

ɞɟɬɚɥɶɧɨ ɪɨɡɝɥɹɧɭɬɢ ɛɭɞɨɜɭ ɫɩɟɪɦɚɬɟɤɢ, ɚɬɪɿɭɦɭ ɬɚ ɧɚɫɿɧɧɢɯ ɜɨɪɨɧɨɤ. ɉɿɫɥɹ ɪɨɡɬɢɧɭ 

ɩɪɨɜɨɞɢɥɢ ɨɩɢɫ ɬɚ ɡɚɦɚɥɶɨɜɭɜɚɧɧɹ ɿ ɮɨɬɨɝɪɚɮɭɜɚɧɧɹ ɫɬɚɬɟɜɨʀ ɫɢɫɬɟɦɢ ɡɚ ɞɨɩɨɦɨɝɨɸ  

ɦɿɤɪɨɫɤɨɩɿɱɧɨʀ ɤɚɦɟɪɢ LeicaX. ɉɿɞ ɱɚɫ ɜɢɜɱɟɧɧɹ ɬɪɚɜɧɨʀ ɬɚ ɫɬɚɬɟɜɨʀ ɫɢɫɬɟɦ 

ɜɢɡɧɚɱɚɥɢ ɪɨɡɬɚɲɭɜɚɧɧɹ ʀɯɧɿɯ ɱɚɫɬɢɧ ɜɿɞɧɨɫɧɨ ɫɟɝɦɟɧɬɿɜ ɬɿɥɚ. əɤɳɨ ɪɨɡɬɢɧ ɛɭɜ 
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ɧɟɦɨɠɥɢɜɢɣ ɱɟɪɟɡ ɦɚɥɭ ɤɿɥɶɤɿɫɬɶ ɡɪɚɡɤɿɜ ɚɛɨ ʀɯɧɿ ɦɚɥɿ ɪɨɡɦɿɪɢ, ɰɿ ɨɡɧɚɤɢ ɜɢɜɱɚɥɢɫɹ 

ɧɚ ɬɢɦɱɚɫɨɜɢɯ ɩɪɟɩɚɪɚɬɚɯ ɩɿɞ ɫɜɿɬɥɨɜɢɦ ɦɿɤɪɨɫɤɨɩɨɦ Granum Lux 6 ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɦɟɬɨɞɭ ɮɚɡɨɜɨɝɨ ɤɨɧɬɪɚɫɬɭ ɬɚ ɬɟɦɧɨɝɨ ɩɨɥɹ. 

 

2.5. Дослɿдженнɹ локалɿзацɿʀ бранхɿобделɿд на рɿчкових раках 

Ⱦɥɹ ɜɢɜɱɟɧɧɹ ɦɿɫɰɶ ɩɪɢɤɪɿɩɥɟɧɧɹ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɞɨɫɥɿɞɠɭɜɚɧɿ ɪɚɤɢ (Astacus 

leptodactylus) ɩɨɦɿɳɚɥɢɫɹ ɜ ɽɦɧɿɫɬɶ ɡ ɩɪɨɬɨɱɧɨɸ ɜɨɞɨɸ. Ɍɿɥɨ ɪɚɤɚ ɭɦɨɜɧɨ ɩɨɞɿɥɢɥɢ 

ɧɚ ɤɿɥɶɤɚ ɞɿɥɹɧɨɤ – «ɟɤɨɥɨɝɿɱɧɢɯ ɧɿɲ». Ɂɚ ɞɨɩɨɦɨɝɨɸ ɩɟɧɡɥɢɤɚ ɚɛɨ ɩɿɧɰɟɬɚ ɡ ɰɢɯ 

ɞɿɥɹɧɨɤ ɡɛɢɪɚɥɢ ɟɤɬɨɫɢɦɛɿɨɧɬɿɜ. Ɂɿɛɪɚɧɿ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ ɩɟɪɟɧɨɫɢɥɢɫɹ ɜ ɧɟɜɟɥɢɤɭ 

ɽɦɧɿɫɬɶ ɡ ɩɪɨɬɨɱɧɨɸ ɜɨɞɨɸ. Ʉɿɥɶɤɿɫɬɶ ɡɧɚɣɞɟɧɢɯ ɟɤɡɟɦɩɥɹɪɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɧɚ 

ɤɨɠɧɿɣ ɞɿɥɹɧɰɿ ɬɿɥɚ ɪɚɤɚ ɮɿɤɫɭɜɚɥɚɫɹ ɜ ɬɚɛɥɢɰɿ.  

Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɜɡɚɽɦɨɞɿʀ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɡ ɪɿɡɧɢɦɢ ɜɢɞɚɦɢ ɪɚɤɿɜ 

ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ ɫɩɟɰɿɚɥɶɧɢɣ ɩɿɞɯɿɞ. Ȼɪɚɧɯɿɨɛɞɟɥɿɞɢ ɩɨɦɿɳɚɥɢɫɹ ɜ ɨɤɪɟɦɿ ɽɦɧɨɫɬɿ, 

ɹɤɿ ɩɨ ɱɟɪɡɿ ɪɨɡɦɿɳɭɜɚɥɢɫɹ ɜ ɚɤɜɚɪɿɭɦɚɯ ɡ ɿɡɨɥɶɨɜɚɧɢɦɢ ɪɿɡɧɢɦɢ ɜɢɞɚɦɢ ɪɚɤɿɜ. 

Ʉɨɠɟɧ ɟɤɫɩɟɪɢɦɟɧɬ ɬɪɢɜɚɜ ɜɿɞ 1 ɞɨ 3 ɞɧɿɜ, ɩɿɫɥɹ ɱɨɝɨ ɽɦɧɿɫɬɶ ɡ ɛɪɚɧɯɿɨɛɞɟɥɿɞɚɦɢ ɬɚ 

ɞɨɫɥɿɞɠɭɜɚɧɢɣ ɪɚɤ ɜɢɣɦɚɥɢɫɹ ɞɥɹ ɚɧɚɥɿɡɭ. ɇɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ ɩɟɪɟɜɿɪɹɥɢ ɫɚɦɭ 

ɽɦɧɿɫɬɶ ɧɚ ɧɚɹɜɧɿɫɬɶ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɹɤɿ ɦɨɝɥɢ ɡɚɥɢɲɢɬɢɫɹ ɧɟɩɪɢɤɪɿɩɥɟɧɢɦɢ ɞɨ ɪɚɤɚ. 

Ⱦɥɹ ɰɶɨɝɨ ɭɜɚɠɧɨ ɨɝɥɹɞɚɥɢ ɫɬɿɧɤɢ ɽɦɧɨɫɬɿ ɬɚ ɜɨɞɭ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɿɧɰɟɬɚ ɚɛɨ 

ɩɟɧɡɥɢɤɚ. ɉɨɬɿɦ ɩɪɨɜɨɞɢɜɫɹ ɪɟɬɟɥɶɧɢɣ ɩɨɲɭɤ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɧɚ ɬɿɥɿ ɪɚɤɚ. Ⱦɥɹ ɰɶɨɝɨ 

ɪɚɤɚ ɭɜɚɠɧɨ ɨɝɥɹɞɚɥɢ ɩɿɞ ɛɿɧɨɤɭɥɹɪɨɦ ɚɛɨ ɥɭɩɨɸ, ɡɜɟɪɬɚɸɱɢ ɭɜɚɝɭ ɧɚ ɬɢɩɨɜɿ ɦɿɫɰɹ 

ɩɪɢɤɪɿɩɥɟɧɧɹ ɫɢɦɛɿɨɧɬɿɜ, ɬɚɤɿ ɹɤ ɡɹɛɪɚ, ɤɿɧɰɿɜɤɢ ɚɛɨ ɧɢɠɧɹ ɱɚɫɬɢɧɚ ɬɿɥɚ. 

Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɮɿɤɫɭɜɚɥɢɫɹ ɜ ɬɚɛɥɢɰɿ, ɞɟ ɜɤɚɡɭɜɚɥɢɫɹ ɬɚɤɿ ɩɚɪɚɦɟɬɪɢ: 

● ɜɢɞ ɪɚɤɚ; 

● ɤɿɥɶɤɿɫɬɶ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɡɧɚɣɞɟɧɢɯ ɭ ɽɦɧɨɫɬɿ; 

● ɤɿɥɶɤɿɫɬɶ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɡɧɚɣɞɟɧɢɯ ɧɚ ɬɿɥɿ ɪɚɤɚ; 

● ɬɪɢɜɚɥɿɫɬɶ ɟɤɫɩɟɪɢɦɟɧɬɭ (1, 2 ɚɛɨ 3 ɞɧɿ); 

● ɞɨɞɚɬɤɨɜɿ ɫɩɨɫɬɟɪɟɠɟɧɧɹ (ɧɚɩɪɢɤɥɚɞ, ɩɨɜɟɞɿɧɤɚ ɪɚɤɚ ɚɛɨ ɫɬɚɧ ɛɪɚɧɯɿɨɛɞɟɥɿɞ). 

ɐɹ ɦɟɬɨɞɢɤɚ ɞɨɡɜɨɥɢɥɚ ɫɢɫɬɟɦɚɬɢɡɭɜɚɬɢ ɞɚɧɿ ɩɪɨ ɩɪɢɤɪɿɩɥɟɧɧɹ ɛɪɚɧɯɿɨɛɞɟɥɿɞ 

ɞɨ ɪɿɡɧɢɯ ɜɢɞɿɜ ɪɚɤɿɜ ɬɚ ɜɢɹɜɢɬɢ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ʀɯɧɶɨʀ ɜɡɚɽɦɨɞɿʀ. Ɂɚɩɢɫ ɪɟɡɭɥɶɬɚɬɿɜ ɭ 
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ɬɚɛɥɢɰɸ ɡɚɛɟɡɩɟɱɢɜ ɡɪɭɱɧɿɫɬɶ ɩɨɞɚɥɶɲɨɝɨ ɚɧɚɥɿɡɭ ɬɚ ɩɨɪɿɜɧɹɧɧɹ ɦɿɠ ɪɿɡɧɢɦɢ 

ɜɢɞɚɦɢ ɪɚɤɿɜ. 

 

2.6. Молекулɹрнɿ методи аналɿзу 

Вɢɞɿɥɟɧɧɹ ДɇК. Ɉɫɤɿɥɶɤɢ ɪɨɡɦɿɪɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɞɨɫɢɬɶ ɦɚɥɟɧɶɤɿ (ɞɟɤɿɥɶɤɚ 

ɦɦ), ɦɢ ɛɪɚɥɢ ɰɿɥɢɣ ɟɤɡɟɦɩɥɹɪ ɞɥɹ ɜɢɞɿɥɟɧɧɹ ȾɇɄ. ɉɟɪɟɞ ɜɢɞɿɥɟɧɧɹɦ, ɰɟɣ 

ɟɤɡɟɦɩɥɹɪ ɿɞɟɧɬɢɮɿɤɭɜɚɜɫɹ ɞɨ ɜɢɞɭ ɡ ɜɢɞɿɥɟɧɧɹɦ ɳɟɥɟɩ ɿ ɪɟɩɪɨɞɭɤɬɢɜɧɨʀ ɫɢɫɬɟɦɢ, 

ɮɨɬɨɝɪɚɮɭɜɚɜɫɹ. Ⱦɥɹ ɡɚɩɨɛɿɝɚɧɧɹ ɤɨɧɬɚɦɿɧɚɰɿʀ, ɦɢ ɜɢɞɚɥɹɥɢ ɤɢɲɤɿɜɧɢɤ, ɨɫɤɿɥɶɤɢ ɜ 

ɧɶɨɦɭ ɱɚɫɬɨ ɦɿɫɬɹɬɶɫɹ ɯɿɪɨɧɨɦɿɞɢ, ɜɨɞɨɪɨɫɬɿ ɬɚ ɿɧɮɭɡɨɪɿʀ. Ƚɟɧɨɦɧɚ ȾɇɄ ɜɢɞɿɥɹɥɚɫɹ 

ɡɚ ɞɨɩɨɦɨɝɨɸ ɧɚɛɨɪɭ GeneElute Mammalian Genomic DNA miniprep ɜɿɞ 

Sigma-Aldrich (ɋɬɚɣɧɝɚɣɦ, ɇɿɦɟɱɱɢɧɚ) ɩɪɢɧɰɢɩɨɦ ɡɜ’ɹɡɭɜɚɥɶɧɢɯ ɤɨɥɨɧɨɤ ɡɚ 

ɩɪɨɬɨɤɨɥɨɦ “tissue kit preparation”. Ⱦɨ ɩɪɨɛɿɪɤɢ ɜɧɨɫɢɥɢ 180 ɦɤɥ Lysis Solution T ɬɚ 

20 ɦɤɥ ɩɪɨɬɟʀɧɚɡɢ K, ɜɨɪɬɟɤɫɭɜɚɥɢ ɬɚ ɿɧɤɭɛɭɜɚɥɢ ɩɪɢ 55°C ɩɪɨɬɹɝɨɦ 3௅6 ɝɨɞɢɧ ɞɨ 

ɩɨɜɧɨɝɨ ɪɨɡɱɢɧɟɧɧɹ ɡɪɚɡɤɿɜ. ɉɨɬɿɦ ɞɨɞɚɜɚɥɢ 20 ɦɤɥ RNase A Solution ɬɚ ɿɧɤɭɛɭɜɚɥɢ 

2 ɯɜɢɥɢɧɢ ɩɪɢ ɤɿɦɧɚɬɧɿɣ ɬɟɦɩɟɪɚɬɭɪɿ. Ʉɨɥɨɧɤɢ ɩɿɞɝɨɬɨɜɥɹɥɢ ɲɥɹɯɨɦ ɜɧɟɫɟɧɧɹ 500 

ɦɤɥ Column Preparation Solution, ɰɟɧɬɪɢɮɭɝɭɜɚɧɧɹ ɩɪɢ 12000 g (1 ɯɜɢɥɢɧɚ) ɬɚ 

ɜɢɞɚɥɟɧɧɹ ɮɿɥɶɬɪɚɬɭ. Ⱦɨ ɩɪɨɛɢ ɞɨɞɚɜɚɥɢ 200 ɦɤɥ Lysis Solution C ɬɚ 200 ɦɤɥ 

ɯɨɥɨɞɧɨɝɨ ɟɬɚɧɨɥɭ, ɪɟɬɟɥɶɧɨ ɩɟɪɟɦɿɲɭɜɚɥɢ. ɋɭɦɿɲ ɩɟɪɟɧɨɫɢɥɢ ɞɨ ɤɨɥɨɧɤɢ, 

ɰɟɧɬɪɢɮɭɝɭɜɚɥɢ ɩɪɢ 6500 g (1 ɯɜɢɥɢɧɚ), ɮɿɥɶɬɪɚɬ ɜɢɞɚɥɹɥɢ. Ʉɨɥɨɧɤɭ ɞɜɿɱɿ 

ɩɪɨɦɢɜɚɥɢ 500 ɦɤɥ Wash Solution (ɰɟɧɬɪɢɮɭɝɭɜɚɧɧɹ ɩɪɢ 6500 g, 1 ɯɜɢɥɢɧɚ, ɬɚ ɩɪɢ 

12000-16000 g, 3 ɯɜɢɥɢɧɢ). ȾɇɄ ɜɿɞɞɿɥɹɥɢ (“elution”) ɞɨɞɚɜɚɧɧɹɦ 40 ɦɤɥ Elution 

Solution, ɿɧɤɭɛɚɰɿɽɸ 5 ɯɜɢɥɢɧ ɬɚ ɰɟɧɬɪɢɮɭɝɭɜɚɧɧɹɦ ɩɪɢ 6500 g (1 ɯɜɢɥɢɧɚ), 

ɩɨɜɬɨɪɸɜɚɥɢ ɡ 40 ɦɤɥ ɪɨɡɱɢɧɭ. Ɉɬɪɢɦɚɧɭ ȾɇɄ (80 ɦɤɥ) ɡɛɟɪɿɝɚɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ 

-20°C. 

ɉɟɪɟɜɿɪɤɚ ɤɨɧɰɟɧɬɪɚɰɿʀ ДɇК. Ʉɨɧɰɟɧɬɪɚɰɿɹ ȾɇɄ ɜɢɦɿɪɸɜɚɥɚɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɚ NanoDrop. ɐɟɣ ɩɪɢɥɚɞ ɞɨɡɜɨɥɹɽ ɜɢɡɧɚɱɢɬɢ ɤɨɧɰɟɧɬɪɚɰɿɸ 

ɧɭɤɥɟʀɧɨɜɢɯ ɤɢɫɥɨɬ ɧɚ ɨɫɧɨɜɿ ʀɯɧɶɨɝɨ ɩɨɝɥɢɧɚɧɧɹ ɩɪɢ ɞɨɜɠɢɧɿ ɯɜɢɥɿ 260 ɧɦ. Ʉɪɿɦ 

ɬɨɝɨ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɩɨɝɥɢɧɚɧɧɹ ɩɪɢ 260 ɧɦ ɬɚ 280 ɧɦ 

(A260/A280) ɛɭɥɚ ɨɰɿɧɟɧɚ ɱɢɫɬɨɬɚ ɡɪɚɡɤɿɜ ȾɇɄ (Ɋɢɫ. 2.3). Ɉɩɬɢɦɚɥɶɧɟ 
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ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ A260/A280 ɞɥɹ ɱɢɫɬɨʀ ȾɇɄ ɫɬɚɧɨɜɢɬɶ ɩɪɢɛɥɢɡɧɨ 1.8–2.0, ɳɨ 

ɫɜɿɞɱɢɬɶ ɩɪɨ ɜɿɞɫɭɬɧɿɫɬɶ ɡɧɚɱɧɢɯ ɞɨɦɿɲɨɤ ɛɿɥɤɿɜ ɚɛɨ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ. 

 

 

Рисунок 2.3. Ɋɟɡɭɥɶɬɚɬ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɚ NanoDrop. ɉ’ɹɬɢɣ ɫɬɨɜɩɱɢɤ ɜɿɞɨɛɪɚɠɚɽ 

ɤɨɧɰɟɧɬɪɚɰɿɸ ȾɇɄ ɭ ng/ul. Ɉɫɬɚɧɧɿɣ ɫɬɨɜɩɱɢɤ ɞɟɦɨɧɫɬɪɭɽ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ 

ɩɨɤɚɡɧɢɤɿɜ ɩɨɝɥɢɧɚɧɧɹ A260/A280, ɳɨ ɜɿɞɨɛɪɚɠɚɽ ɧɚɹɜɧɿɫɬɶ ɞɨɦɿɲɨɤ ɨɪɝɚɧɿɱɧɢɯ 

ɫɩɨɥɭɤ ɚɛɨ ɛɿɥɤɿɜ.  

Ɇɨɞɢɮɿɤɚɰɿʀ ɭɦɨɜ ɉЛɊ ɬɚ ɩɪɨɬɨɤɨɥɿɜ ɚɦɩɥɿɮɿɤɚɰɿʀ 

Модифɿкаɰɿɹ ɱасу плавлɿннɹ, кɿлɶкостɿ ɰиклɿв ɿ температури пɿдпалу.  

Ɇɢ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɫɬɚɧɞɚɪɬɧɭ ɩɪɨɝɪɚɦɭ ɚɦɩɥɿɮɿɤɚɰɿʀ ɞɥɹ ɮɪɚɝɦɟɧɬɭ 16S.  

58 

16s (ar-br)   

IQiWiaO deQaWXUaWiRQ 94�C 4 PiQ 

NXmber of c\cles : 35  

Denaturation : 94°c 30 sec 

Annealing: 47°C 30 sec 

Elongation : 72°C 45 sec 



 

ɉɪɨɝɪɚɦɢ ɚɦɩɥɿɮɿɤɚɰɿʀ ɞɥɹ ɮɪɚɝɦɟɧɬɿɜ CO1, 

28S ɬɚ ITS ɛɭɥɢ ɦɨɞɢɮɿɤɨɜɚɧɿ ɧɚɦɢ ɜ ɪɚɦɤɚɯ 

ɰɿɽʀ ɪɨɛɨɬɢ. 

Ⱦɥɹ ɮɪɚɝɦɟɧɬɭ 28S, ɹɤɢɣ ɽ ɞɨɫɢɬɶ ɞɨɜɝɢɦ (ɛɥɢɡɶɤɨ 800 ɩɚɪ ɨɫɧɨɜ), ɦɢ 

ɩɨɞɨɜɠɢɥɢ ɱɚɫ ɟɥɨɧɝɚɰɿʀ ɡ 80 ɫɟɤɭɧɞ ɞɨ 120 ɫɟɤɭɧɞ. Ⱦɥɹ ɩɿɞɜɢɳɟɧɧɹ ɜɢɯɨɞɭ 

ɩɪɨɞɭɤɬɭ ɩɪɢ ɧɢɡɶɤɿɣ ɤɨɧɰɟɧɬɪɚɰɿʀ ɦɚɬɪɢɰɿ ɦɢ ɬɚɤɨɠ ɡɛɿɥɶɲɢɥɢ ɤɿɥɶɤɿɫɬɶ ɰɢɤɥɿɜ ɡ 30 

ɞɨ 40. Ʉɪɿɦ ɬɨɝɨ, ɦɢ ɡɧɢɡɢɥɢ ɬɟɦɩɟɪɚɬɭɪɭ ɩɿɞɩɚɥɭ ɡ 50°C ɞɨ 47°C. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɿ 

50°C ɩɪɚɣɦɟɪɢ ɧɟ ɦɨɝɥɢ ɫɬɚɛɿɥɶɧɨ ɡɜ'ɹɡɭɜɚɬɢɫɹ ɡ ɦɚɬɪɢɰɟɸ, ɬɨɞɿ ɹɤ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ 

ɧɢɠɱɟ 47°C ɫɩɨɫɬɟɪɿɝɚɥɨɫɹ ɧɟɫɩɟɰɢɮɿɱɧɟ ɡɜ'ɹɡɭɜɚɧɧɹ, ɳɨ ɩɪɢɡɜɨɞɢɥɨ ɞɨ 

ɚɦɩɥɿɮɿɤɚɰɿʀ ɧɟɛɚɠɚɧɢɯ ɞɿɥɹɧɨɤ. 

 

 

 

 

 

 

 

 

 

 

 

 

Ⱦɥɹ ɮɪɚɝɦɟɧɬɭ COI ɦɢ ɦɨɞɢɮɿɤɭɜɚɥɢ ɥɢɲɟ ɬɟɦɩɟɪɚɬɭɪɭ ɩɿɞɩɚɥɭ, ɩɿɞɜɢɳɢɜɲɢ 

ʀʀ ɡ 46°C ɞɨ 48°C. Ɂɚ ɬɚɤɢɯ ɭɦɨɜ ɦɢ ɫɩɨɫɬɟɪɿɝɚɥɢ ɩɿɞɜɢɳɟɧɧɹ ɫɩɟɰɢɮɿɱɧɨɫɬɿ 

ɡɜ'ɹɡɭɜɚɧɧɹ ɩɪɚɣɦɟɪɿɜ. 

 
COI 

(HCO-LCO) oXr modificaWion 

COI 

(HCO-LCO) standart 

IQiWiaO 

deQaWXUaWiRQ 94�C 3 PiQ 

IQiWiaO 

deQaWXUaWiRQ 94�C 3 PiQ 
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FiQaO EORQgaWiRQ 72�C 5 PiQ 

28s 

(lev3-des5) oXr modificaWion 

28s 

(lev3-des5) standart 

IQiWiaO 

deQaWXUaWiRQ 94�C 3 PiQ 

IQiWiaO 

deQaWXUaWiRQ 94�C 3 PiQ 

Number of 

cycles : 40  

Number of 

cycles : 30  

Denaturation : 94°c 45 sec Denaturation : 94°c 45 sec 

Annealing: 47°C 60 sec Annealing: 50°C 60 sec 

Elongation : 72°C 120 sec Elongation : 72°C 80 sec 

FiQaO 

EORQgaWiRQ 72�C 3 PiQ 

FiQaO 

EORQgaWiRQ 72�C 3 PiQ 



 

Number of 

cycles : 35  

Number of 

cycles : 35  

Denaturation : 94°c 45 sec Denaturation : 94°c 45 sec 

Annealing: 48°C 45 sec Annealing: 46°C 90 sec 

Elongation : 72°C 60 sec Elongation : 72°C 60 sec 

FiQaO 

EORQgaWiRQ 72�C 3 PiQ 

FiQaO 

EORQgaWiRQ 72�C 2 PiQ 

 

Ⱦɥɹ ɮɪɚɝɦɟɧɬɭ ITS ɦɢ ɩɿɞɜɢɳɢɥɢ ɬɟɦɩɟɪɚɬɭɪɭ ɩɿɞɩɚɥɭ ɡ 45°C ɞɨ 50°C, ɳɨɛ 

ɡɚɛɟɡɩɟɱɢɬɢ ɛɿɥɶɲ ɫɩɟɰɢɮɿɱɧɟ ɡɜ'ɹɡɭɜɚɧɧɹ ɩɪɚɣɦɟɪɿɜ. Ʉɪɿɦ ɬɨɝɨ, ɦɢ ɡɦɿɧɢɥɢ ɱɚɫ 

ɟɥɨɧɝɚɰɿʀ ɡ 90 ɫɟɤɭɧɞ ɞɨ 120 ɫɟɤɭɧɞ, ɨɫɤɿɥɶɤɢ ɰɟɣ ɮɪɚɝɦɟɧɬ ȾɇɄ ɭ ɪɿɡɧɢɯ ɜɢɞɿɜ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɜɚɪɿɸɽ ɜɿɞ 650 ɞɨ 900 ɩɚɪ ɨɫɧɨɜ, ɿ ɞɥɹ ɣɨɝɨ ɫɢɧɬɟɡɭ ɛɭɥɨ ɧɟɞɨɫɬɚɬɧɶɨ 

90 ɫɟɤɭɧɞ.  

 
ITS (its3-its4) oXr modificaWion ITS (its3-its4) standart 

IQiWiaO 

deQaWXUaWiRQ 94�C 3 PiQ 

IQiWiaO 

deQaWXUaWiRQ 94�C 7 PiQ 

Number of 

cycles : 30  

Number of 

cycles : 30  

Denaturation : 94°c 45 sec Denaturation : 94°c 45 sec 

Annealing: 50°C 45 sec Annealing: 45°C 60 sec 

Elongation : 72°C 120 sec Elongation : 72°C 90 sec 

FiQaO 

EORQgaWiRQ 72�C 3 PiQ 

FiQaO 

EORQgaWiRQ 72�C 7 PiQ 

 

Зɦɿɧɚ ɩɪɨɝɪɚɦ ɚɦɩɥɿɮɿɤɚɰɿʀ: ɡɦɿɧɚ ɬɟɦɩɟɪɚɬɭɪɢ ɩɥɚɜɥɿɧɧɹ (“touch up PCR”, 

“re-amplification”). 

ɉɪɢ ɪɨɛɨɬɿ ɡɿ ɫɬɚɪɢɦɢ ɦɭɡɟɣɧɢɦɢ ɡɪɚɡɤɚɦɢ, ɦɢ ɡɿɬɤɧɭɥɢɫɹ ɿɡ ɫɤɥɚɞɧɨɳɚɦɢ ɩɪɢ 

ɚɦɩɥɿɮɿɤɚɰɿʀ ɮɪɚɝɦɟɧɬɭ CO1, ɳɨ, ɣɦɨɜɿɪɧɨ, ɩɨɜ’ɹɡɚɧɨ ɡ ɱɚɫɬɤɨɜɢɦ ɩɨɲɤɨɞɠɟɧɧɹɦ 

ȾɇɄ. Ɍɨɦɭ ɞɥɹ ɰɶɨɝɨ ɮɪɚɝɦɟɧɬɭ CO1 ɛɭɥɨ ɡɚɫɬɨɫɨɜɚɧɨ ɦɟɬɨɞ “touch up PCR”.  
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COI 
(HCO-LCO) 

“touch up PCR” 
 



 

Ɇɢ ɡɚɩɪɨɝɪɚɦɭɜɚɥɢ ɚɦɩɥɿɮɿɤɚɬɨɪ ɬɚɤɢɦ 

ɱɢɧɨɦ, ɳɨɛ ɬɟɦɩɟɪɚɬɭɪɚ ɩɿɞɩɚɥɭ ɩɨɫɬɭɩɨɜɨ 

ɩɿɞɜɢɳɭɜɚɥɚɫɶ ɩɿɞ ɱɚɫ ɰɢɤɥɿɜ ɩɨɥɿɦɟɪɚɡɧɨʀ 

ɥɚɧɰɸɝɨɜɨʀ ɪɟɚɤɰɿʀ (ɉɅɊ), ɳɨ ɞɨɡɜɨɥɢɥɨ 

ɨɩɬɢɦɿɡɭɜɚɬɢ ɡɜ'ɹɡɭɜɚɧɧɹ ɩɪɚɣɦɟɪɿɜ ɡ 

ɦɚɬɪɢɰɟɸ ȾɇɄ ɬɚ ɦɿɧɿɦɿɡɭɜɚɬɢ ɭɬɜɨɪɟɧɧɹ 

ɧɟɫɩɟɰɢɮɿɱɧɢɯ ɩɪɨɞɭɤɬɿɜ. Ɋɟɚɤɰɿɸ 

ɿɧɿɰɿɸɜɚɥɢ ɩɪɢ ɧɢɠɱɿɣ ɬɟɦɩɟɪɚɬɭɪɿ ɭ 42°C, ɳɨ ɡɚɛɟɡɩɟɱɭɜɚɥɨ ɩɨɱɚɬɤɨɜɟ ɡɜ'ɹɡɭɜɚɧɧɹ 

ɩɪɚɣɦɟɪɿɜ ɧɚɜɿɬɶ ɡɚ ɭɦɨɜɢ ʀɯɧɶɨʀ ɧɟɿɞɟɚɥɶɧɨʀ ɫɩɟɰɢɮɿɱɧɨɫɬɿ. ɉɿɫɥɹ ɤɨɠɧɨɝɨ ɰɢɤɥɭ 

ɬɟɦɩɟɪɚɬɭɪɭ ɜɿɞɩɚɥɸɜɚɧɧɹ ɩɿɞɜɢɳɭɜɚɥɢ ɧɚ 0,5–1 °C, ɳɨ ɫɩɪɢɹɥɨ ɡɦɟɧɲɟɧɧɸ 

ɧɟɫɩɟɰɢɮɿɱɧɨɝɨ ɡɜ'ɹɡɭɜɚɧɧɹ ɩɪɚɣɦɟɪɿɜ. ɇɚ ɤɿɧɰɟɜɢɯ ɰɢɤɥɚɯ ɉɅɊ ɬɟɦɩɟɪɚɬɭɪɭ 

ɞɨɜɨɞɢɥɢ ɞɨ ɨɩɬɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɧɹ ɭ 48°C, ɳɨ ɡɚɛɟɡɩɟɱɭɜɚɥɨ ɜɢɫɨɤɭ ɫɩɟɰɢɮɿɱɧɿɫɬɶ 

ɚɦɩɥɿɮɿɤɚɰɿʀ. ɑɚɫ ɩɿɞɩɚɥɭ ɡɛɿɥɶɲɢɥɢ ɜɿɞ 45 ɫɟɤ ɞɨ 90 ɫɟɤ.  

 

 

 

 

 

Ɍɚɤɨɠ ɞɥɹ ɮɪɚɝɦɟɧɬɭ CO1 ɬɚ ɮɪɚɝɦɟɧɬɭ 16S ɦɢ ɡɚɫɬɨɫɨɜɭɜɚɥɢ ɦɟɬɨɞ 

“re-amplification” ɚɛɨ ɦɟɬɨɞ ɩɨɜɬɨɪɧɨʀ ɚɦɩɥɿɮɿɤɚɰɿʀ. Ɇɢ ɣɨɝɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɞɥɹ 

ɬɢɯ ɡɪɚɡɤɿɜ, ɞɟ ɤɿɥɶɤɿɫɬɶ ɚɦɩɥɿɮɿɤɨɜɚɧɨɝɨ ɩɪɨɞɭɤɬɭ ɩɿɫɥɹ ɩɟɪɜɢɧɧɨʀ ɉɅɊ ɛɭɥɚ 

ɧɟɞɨɫɬɚɬɧɶɨɸ ɞɥɹ ɫɟɤɜɟɧɭɜɚɧɧɹ. Ɍɚɤɨɠ ɦɢ ɣɨɝɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ  ɭ ɞɟɹɤɢɯ ɡɪɚɡɤɚɯ, 

ɞɟ ɛɭɥɢ ɧɚɹɜɧɿ ɧɟɫɩɟɰɢɮɿɱɧɿ ɩɪɨɞɭɤɬɢ.  ɐɟɣ ɦɟɬɨɞ ɞɨɡɜɨɥɢɜ ɨɬɪɢɦɚɬɢ ɞɨɫɬɚɬɧɸ 

ɤɿɥɶɤɿɫɬɶ ɜɢɫɨɤɨɫɩɟɰɢɮɿɱɧɨɝɨ ɩɪɨɞɭɤɬɭ ɞɥɹ ɩɨɞɚɥɶɲɨɝɨ ɫɟɤɜɟɧɭɜɚɧɧɹ, ɳɨ ɽ 

ɨɫɨɛɥɢɜɨ ɜɚɠɥɢɜɢɦ ɩɪɢ ɪɨɛɨɬɿ ɡ ɧɢɡɶɤɨɤɨɧɰɟɧɬɪɨɜɚɧɢɦɢ ɚɛɨ ɞɟɝɪɚɞɨɜɚɧɢɦɢ 

ɡɪɚɡɤɚɦɢ ȾɇɄ. 
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IQiWiaO 
deQaWXUaWiRQ 94�C 3 PiQ 
Number of 
cycles : 35  
Denaturation : 94°c 45 sec 

Annealing: 
42°C - - - 
48°C 90 sec 

Elongation : 72°C 60 sec 
FiQaO 
EORQgaWiRQ 72�C 3 PiQ 

COI 
(HCO-LCO)  
 

PRE-AMP 
³Ue-amSlificaWiRQ´ 
 

COI 
(HCO-LCO)  
 

POST-AMP 
³Ue-amSlificaWiRQ´ 
 

IQiWiaO 
deQaWXUaWiRQ 94�C 3 PiQ 

IQiWiaO 
deQaWXUaWiRQ 94�C 3 PiQ 

NXmber of 
c\cles : 15  

NXmber of 
c\cles : 34  

Denaturation : 94°c 45 sec Denaturation : 94°c 45 sec 
Annealing: 48°C 30 sec Annealing: 56°C 45 sec 
Elongation : 72°C 1.45 min Elongation : 72°C 90 sec 

   
FiQaO 
EORQgaWiRQ 72�C 3 PiQ 



 

ɋɩɨɱɚɬɤɭ ɦɢ ɨɬɪɢɦɚɥɢ ɩɪɨɞɭɤɬ ɩɟɪɜɢɧɧɨʀ ɉɅɊ. ɉɿɫɥɹ ɱɨɝɨ ɰɟɣ ɩɪɨɞɭɤɬ 

ɜɢɤɨɪɢɫɬɚɥɢ ɹɤ ɦɚɬɪɢɰɸ ɞɥɹ ɩɨɜɬɨɪɧɨʀ ɚɦɩɥɿɮɿɤɚɰɿʀ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɬɢɯ ɫɚɦɢɯ 

ɩɪɚɣɦɟɪɿɜ. ɍɦɨɜɢ ɪɟɚɤɰɿʀ (ɬɟɦɩɟɪɚɬɭɪɚ ɜɿɞɩɚɥɸɜɚɧɧɹ, ɤɨɧɰɟɧɬɪɚɰɿɹ ɩɪɚɣɦɟɪɿɜ, 

ɧɭɤɥɟɨɬɢɞɿɜ ɬɚ ȾɇɄ-ɩɨɥɿɦɟɪɚɡɢ) ɛɭɥɢ ɚɞɚɩɬɨɜɚɧɿ ɞɥɹ ɞɨɫɹɝɧɟɧɧɹ ɦɚɤɫɢɦɚɥɶɧɨʀ 

ɟɮɟɤɬɢɜɧɨɫɬɿ ɬɚ ɫɩɟɰɢɮɿɱɧɨɫɬɿ ɚɦɩɥɿɮɿɤɚɰɿʀ: 

 
16s (ar-br)  
 

PRE-AMP 
 

16s (ar-br) 
 

POST-AMP 
 

IQiWiaO 
deQaWXUaWiRQ 94�C 3 PiQ 

IQiWiaO 
deQaWXUaWiRQ 94�C 3 PiQ 

NXmber of 
c\cles : 15  

NXmber of 
c\cles : 34  

Denaturation : 94°c 45 sec Denaturation : 94°c 45 sec 
Annealing: 47°C 30 sec Annealing: 55°C 45 sec 
Elongation : 72°C 1.45 min Elongation : 72°C 90 sec 
FiQaO 
EORQgaWiRQ 72�C 3 PiQ 

FiQaO 
EORQgaWiRQ 72�C 3 PiQ 

 

Ɇɨɞɢɮɿɤɚɰɿɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɤɨɦɩɨɧɟɧɬɿɜ ɪɟɚɤɰɿʀ. Ⱦɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ ɫɭɦɿɲɿ ɞɥɹ 

ɉɅɊ ɦɢ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɧɚɫɬɭɩɧɿ ɪɟɚɝɟɧɬɢ KAPA 2G ROBUST Polymerase 

(Biolabs): 

DNA 1,0 µl 
Volume PCR 15,0 µl 
   
KAPA 2G buffer A (5x) 3,00 µl 
dNTP 1,50 µl 
Cresol RED 1,50 µl 
MgCl2 (25x) 0,50 µl 
primLCO(20uM)F 0,20 µM 
PrimHCO(20uM)R 0,20 µM 
KAPA 2G robust poly. 0,10 µM 
UHQ water 8,00 µl 

Ɇɨɞɢɮɿɤɚɰɿɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɩɪɚɣɦɟɪɿɜ. ɉɪɢ ɧɢɡɶɤɿɣ ɤɨɧɰɟɧɬɪɚɰɿʀ ɜɢɯɿɞɧɨʀ 

ȾɇɄ (ɦɟɧɲɟ ɧɿɠ 10 ng) ɦɢ ɡɛɿɥɶɲɭɜɚɥɢ ɤɨɧɰɟɧɬɪɚɰɿɸ ɩɪɚɣɦɟɪɚ ɡ 0,6 µM ɞɨ 1 µM, 

ɳɨɛ ɩɿɞɜɢɳɢɬɢ ɣɦɨɜɿɪɧɿɫɬɶ ʀɯ ɡɜ’ɹɡɭɜɚɧɧɹ ɡ ɰɿɥɶɨɜɨɸ ɞɿɥɹɧɤɨɸ.  

Ɇɨɞɢɮɿɤɚɰɿɹ ɤɨɧɰɟɧɬɪɚɰɿʀ MgCl䈻. ɉɪɢ ɧɚɹɜɧɨɫɬɿ ɧɟɫɩɟɰɢɮɿɱɧɢɯ ɮɪɚɝɦɟɧɬɿɜ 

ɦɢ ɡɛɿɥɶɲɭɜɚɥɢ ɤɨɧɰɟɧɬɪɚɰɿɸ Mg²⁺ ɡ 0,5 µl ɞɨ 1 µl. ȱɨɧɢ Mg²⁺ ɫɩɪɢɹɸɬɶ ɫɬɚɛɿɥɶɧɨɦɭ 
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ɡɜ'ɹɡɭɜɚɧɧɸ ɩɪɚɣɦɟɪɿɜ ɡ ɰɿɥɶɨɜɢɦɢ ɞɿɥɹɧɤɚɦɢ. ɐɟ ɞɨɩɨɦɚɝɚɽ ɭɧɢɤɧɭɬɢ 

ɧɟɫɩɟɰɢɮɿɱɧɨʀ ɚɦɩɥɿɮɿɤɚɰɿʀ. 

ɉɪɚɣɦɟɪɢ ɞɥɹ ɞɨɫɥɿɞɠɟɧɧɹ. ɍ Ɍɚɛɥɢɰɿ 2.2 ɧɚɜɟɞɟɧɨ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ 

ɩɪɚɣɦɟɪɢ ɞɥɹ ɤɨɠɧɨɝɨ ɝɟɧɟɬɢɱɧɨɝɨ ɥɨɤɭɫɭ, ɹɤɿ ɛɭɥɢ ɜɢɤɨɪɢɫɬɚɧɿ ɧɚɦɢ ɭ 

ɮɿɥɨɝɟɧɟɬɢɱɧɢɯ ɞɨɫɥɿɞɠɟɧɧɹɯ. 

Таблицɹ 2.2. ɉɪɚɣɦɟɪɢ, ɜɢɤɨɪɢɫɬɚɧɿ ɜ ɞɢɫɟɪɬɚɰɿɣɧɨɦɭ ɞɨɫɥɿɞɠɟɧɧɿ. 

Ген, локус 
 

Праймер 
 

Послɿдовнɿстɶ праймера 5' - 3' 
 Посиланнɹ на авторɿв 

Мɿтохондрɿалɶнɿ: 
CO1 
 
 
 
 
 

LCO1490 
 

GGTCAACAAATCATAAAGATATTG 
 

Folmer et al., 1994 
 
 
 

HCO2198 
 

TAAACTTCAGGGTGACCAAAAAAT 
 

16S rDNA 
 
 
 
 
 
 

Ar 
 

CGCCTGTTTA5CAAAAACAT (5* 
INOSINE) 

 Simon et al., 1991 
 
 
 

Br 
 

CCGGTCTGAACTCAGATCA 
 

Ядернɿ: 
28S rDNA 
 
 
 
 

lev3 
 

GCCCTTAAAATGGATGGCGCT 
 

Zakšek et al., 2007 
 
 

des5 
 

CCGCCGTTTACCCGCGCTT 
 

ITS 
 
 
 
 
 

its3 
 

GCATCGATGAAGAACGCAGC 
 
 

White et al.,1990 
 
 
 
 
 

its4 

 

TCCTCCGCTTATTGATATGC 

 

Вɢɡɧɚɱɟɧɧɹ ɹɤɨɫɬɿ ɿ ɪɨɡɦɿɪɿɜ ɩɪɨɞɭɤɬɿɜ ɉЛɊ. Ⱦɥɹ ɩɟɪɟɜɿɪɤɢ ɪɨɡɦɿɪɿɜ 

ɨɬɪɢɦɚɧɢɯ ɩɪɨɞɭɤɬɿɜ ɉɅɊ ɛɭɜ ɜɢɤɨɪɢɫɬɚɧɢɣ ɦɟɬɨɞ ɟɥɟɤɬɪɨɮɨɪɟɡɭ ɜ ɚɝɚɪɨɡɧɨɦɭ ɝɟɥɿ. 

Ⱥɝɚɪɨɡɧɢɣ ɝɟɥɶ ɦɢ ɝɨɬɭɜɚɥɢ 1 ɜɿɞɫɨɬɤɨɜɢɣ (1 ɝɪ ɚɝɚɪɨɡɢ ɧɚ 100 ɦɥ TAE-ɛɭɮɟɪɭ). Ⱦɥɹ 
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ɜɿɡɭɚɥɿɡɚɰɿʀ ɩɪɨɞɭɤɬɿɜ ɉɅɊ ɩɿɫɥɹ ɟɥɟɤɬɪɨɮɨɪɟɡɭ ɜ ɚɝɚɪɨɡɧɨɦɭ ɝɟɥɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ 

ɛɚɪɜɧɢɤ Mildori Green ɚɛɨ ɛɪɨɦɿɞ ɟɬɢɞɿɸ . Ƚɟɥɶ ɿɧɤɭɛɭɜɚɜɫɹ ɡ ɛɚɪɜɧɢɤɨɦ ɩɪɨɬɹɝɨɦ 

20–30 ɯɜɢɥɢɧ, ɩɿɫɥɹ ɱɨɝɨ ɮɪɚɝɦɟɧɬɢ ȾɇɄ ɜɿɡɭɚɥɿɡɭɜɚɥɢ ɩɿɞ ɍɎ-ɫɜɿɬɥɨɦ. Mildori 

Green ɛɭɜ ɨɛɪɚɧɢɣ ɱɟɪɟɡ ɣɨɝɨ ɧɢɡɶɤɭ ɬɨɤɫɢɱɧɿɫɬɶ ɬɚ ɩɪɨɫɬɨɬɭ ɭɬɢɥɿɡɚɰɿʀ. Ɂɪɚɡɤɢ ȾɇɄ 

ɪɚɡɨɦ ɿɡ ȾɇɄ-ɦɚɪɤɟɪɨɦ (Gene Ruller 100 bp plus) ɜɿɞɨɦɨʀ ɞɨɜɠɢɧɢ ɛɭɥɢ ɜɧɟɫɟɧɿ ɭ 

ɥɭɧɤɢ ɝɟɥɸ ɬɚ ɩɿɞɞɚɧɿ ɟɥɟɤɬɪɨɮɨɪɟɡɭ. ɉɿɞ ɞɿɽɸ ɟɥɟɤɬɪɢɱɧɨɝɨ ɩɨɥɹ ɮɪɚɝɦɟɧɬɢ ȾɇɄ 

ɪɨɡɞɿɥɢɥɢɫɹ ɡɚ ɪɨɡɦɿɪɨɦ: ɦɟɧɲɿ ɮɪɚɝɦɟɧɬɢ ɪɭɯɚɥɢɫɹ ɲɜɢɞɲɟ, ɧɿɠ ɛɿɥɶɲɿ. Ɋɨɡɦɿɪɢ 

ɩɪɨɞɭɤɬɿɜ ɉɅɊ ɛɭɥɢ ɜɢɡɧɚɱɟɧɿ ɲɥɹɯɨɦ ɩɨɪɿɜɧɹɧɧɹ ʀɯɧɶɨɝɨ ɩɨɥɨɠɟɧɧɹ ɜ ɝɟɥɿ ɡ 

ɜɿɞɩɨɜɿɞɧɢɦɢ ɮɪɚɝɦɟɧɬɚɦɢ ȾɇɄ-ɦɚɪɤɟɪɚ (Ɋɢɫ. 2.4). 

   

Рисунок 2.4. Ɋɟɡɭɥɶɬɚɬ ɟɥɟɤɬɪɨɮɨɪɟɡɭ ɜ ɚɝɚɪɨɡɧɨɦɭ ɝɟɥɿ. ɉɪɟɞɫɬɚɜɥɟɧɢɣ ɮɪɚɝɦɟɧɬ 

16S ɞɨɜɠɢɧɨɸ ɭ 500 ɩɚɪ ɨɫɧɨɜ. ɉɟɪɲɢɣ ɫɬɨɜɩɱɢɤ (ɥɿɧɿɣɤɚ) ɫɦɭɠɨɤ - ɦɚɪɤɟɪ ɪɨɡɦɿɪɭ 

ɮɪɚɝɦɟɧɬɿɜ - Gene Ruller 100 bp plus. ɍɫɿ ɡɪɚɡɤɢ ɜɿɞɩɨɜɿɞɚɸɬɶ ɧɟɨɛɯɿɞɧɨɦɭ 

ɮɪɚɝɦɟɧɬɭ, ɞɨɜɠɢɧɨɸ ɭ 500 ɩɚɪ ɨɫɧɨɜ. ɉ’ɹɬɢɣ ɡɪɚɡɨɤ ɡɥɿɜɚ ɧɟ ɚɦɩɥɿɮɢɤɭɜɚɜɫɹ. 
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Ɉɫɬɚɧɧɿɣ ɡɪɚɡɨɤ - ɧɟɝɚɬɢɜɧɢɣ ɤɨɧɬɪɨɥɶ (ɜɿɞɫɭɬɧɿɫɬɶ ɫɦɭɠɤɢ), ɩɟɪɟɞɨɫɬɚɧɧɿɣ - 

ɩɨɡɢɬɢɜɧɢɣ ɤɨɧɬɪɨɥɶ.  

Ɉɱɢɳɟɧɧɹ ɩɪɨɞɭɤɬɿɜ ɉЛɊ. Ⱦɥɹ ɨɱɢɳɟɧɧɹ ɩɪɨɞɭɤɬɿɜ ɉɅɊ ɛɭɥɢ ɜɢɤɨɪɢɫɬɚɧɿ 

ɮɟɪɦɟɧɬɢ EXO (ɟɤɡɨɧɭɤɥɟɚɡɚ) ɬɚ FastAP (ɲɜɢɞɤɚ ɥɭɠɧɚ ɮɨɫɮɚɬɚɡɚ) ɭ ɪɨɡɪɚɯɭɧɤɭ 1 

ɦɤɥ FastAP ɬɚ 0.2 ɦɤɥ EXO ɧɚ ɨɞɢɧ ɡɪɚɡɨɤ ɨɛ’ɽɦɨɦ ɭ 10 ɦɤɥ.  EXO ɮɟɪɦɟɧɬ ɜɢɞɚɥɹɽ 

ɨɞɧɨɧɢɬɤɨɜɿ ȾɇɄ, ɜɤɥɸɱɚɸɱɢ ɡɚɥɢɲɤɢ ɩɪɚɣɦɟɪɿɜ, ɬɨɞɿ ɹɤ FastAP ɡɞɿɣɫɧɸɽ 

ɞɟɮɨɫɮɨɪɢɥɸɜɚɧɧɹ 5'-ɤɿɧɰɿɜ ȾɇɄ, ɳɨ ɡɚɩɨɛɿɝɚɽ ɫɚɦɨɥɿɝɚɰɿʀ ɮɪɚɝɦɟɧɬɿɜ. ɉɿɫɥɹ 

ɿɧɤɭɛɚɰɿʀ ɡ ɮɟɪɦɟɧɬɚɦɢ ɫɭɦɿɲ ɧɚɝɪɿɜɚɥɚɫɹ ɭ ɚɦɩɥɿɮɿɤɚɬɨɪɿ ɞɨ 73°C ɩɪɨɬɹɝɨɦ 45 

ɯɜɢɥɢɧ ɞɥɹ ɿɧɚɤɬɢɜɚɰɿʀ ɮɟɪɦɟɧɬɿɜ. Ɉɱɢɳɟɧɿ ɩɪɨɞɭɤɬɢ ɉɅɊ ɛɭɥɢ ɩɿɞɝɨɬɨɜɥɟɧɿ ɞɥɹ 

ɩɨɞɚɥɶɲɨɝɨ ɟɬɚɩɭ ɫɟɤɜɟɧɭɜɚɧɧɹ ɿ ɧɚɞɿɫɥɚɧɿ ɭ Macrogen Europe B.V. (Ⱥɦɫɬɟɪɞɚɦ, 

ɇɿɞɟɪɥɚɧɞɢ) (Ɋɢɫ. 2.5).  

 

Рисунок 2.5. ɇɚɞɫɢɥɚɧɧɹ ɡɪɚɡɤɿɜ ɧɚ ɫɟɤɜɟɧɭɜɚɧɧɹ ɭ Macrogen Europe B.V. 

(Ⱥɦɫɬɟɪɞɚɦ, ɇɿɞɟɪɥɚɧɞɢ).  

 

Ɋɟɞɚɝɭɜɚɧɧɹ ɿ ɜɢɪɿɜɧɸɜɚɧɧɹ ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ ɭ ɩɪɨɝɪɚɦɿ Geneious Prime 

2022.2.1 

Об’ɽднаннɹ (Assembly) секвенованих послɿдовностей. ɉɪɨɰɟɫ ɨɛ'ɽɞɧɚɧɧɹ ɫɢɪɢɯ 

ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ, ɜɿɞɨɦɢɣ ɬɚɤɨɠ ɹɤ "ɤɨɧɫɟɧɫɭɫɧɟ ɡɛɢɪɚɧɧɹ", ɩɟɪɟɞɛɚɱɚɥɨ ɿɦɩɨɪɬ 
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ɨɤɪɟɦɢɯ ɮɪɚɝɦɟɧɬɿɜ ȾɇɄ (“reads”), ɨɬɪɢɦɚɧɢɯ ɜ ɪɟɡɭɥɶɬɚɬɿ ɫɟɤɜɟɧɭɜɚɧɧɹ ɭ ɮɨɪɦɚɬɚɯ 

FASTQ ɚɛɨ FASTA. Ⱦɥɹ ɨɛ’ɽɞɧɚɧɧɹ ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ ɡɚɫɬɨɫɨɜɭɜɚɥɢ ɦɨɞɭɥɶ De Novo 

Assembly, ɳɨ ɞɨɡɜɨɥɹɽ ɫɤɥɚɫɬɢ ɩɨɜɧɿɲɭ ɤɚɪɬɢɧɭ ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ ɲɥɹɯɨɦ 

ɡɧɚɯɨɞɠɟɧɧɹ ɩɟɪɟɤɪɢɬɬɿɜ ɦɿɠ ɮɪɚɝɦɟɧɬɚɦɢ (Ɋɢɫ. 2.6). ɉɿɫɥɹ ɰɶɨɝɨ ɭ ɡɿɛɪɚɧɢɯ 

ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ ɨɰɿɧɸɜɚɥɚɫɹ ɞɨɜɠɢɧɚ, ɹɤɿɫɬɶ ɬɚ ɩɟɪɟɜɿɪɹɥɚɫɹ ɧɚɥɟɠɧɿɫɬɶ ɞɨ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɛɭɞɨɜɚɧɨɸ ɭ ɩɥɚɬɮɨɪɦɭ Geneious Prime ɮɭɧɤɰɿɽɸ 

BLAST. ɇɚ ɰɶɨɦɭ ɟɬɚɩɿ ɤɨɧɬɚɦɿɧɨɜɚɧɿ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɜɢɞɚɥɹɥɢɫɹ.  

 

 

Рисунок 2.6. ɏɪɨɦɚɬɨɝɪɚɦɢ ɨɛ’ɽɞɧɚɧɢɯ ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ, ɨɬɪɢɦɚɧɢɯ ɜ ɪɟɡɭɥɶɬɚɬɿ 

ɫɟɤɜɟɧɭɜɚɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɩɪɹɦɨɝɨ ɬɚ ɡɜɨɪɨɬɧɨɝɨ ɩɪɚɣɦɟɪɿɜ (ɫɤɪɿɧɲɨɬ ɩɪɨɝɪɚɦɢ 

Geneious Prime).  

Вɢɪɿɜɧɸɜɚɧɧɹ ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ. ɉɿɫɥɹ ɨɛ'ɽɞɧɚɧɧɹ ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ ɧɚɫɬɭɩɧɢɦ 

ɤɪɨɤɨɦ ɽ ʀɯ ɜɢɪɿɜɧɸɜɚɧɧɹ. ɍ Geneious Prime ɜɢɪɿɜɧɸɜɚɧɧɹ ɡɞɿɣɫɧɸɜɚɥɨɫɹ ɡɚ 

ɞɨɩɨɦɨɝɨɸ ɚɥɝɨɪɢɬɦɿɜ, ɬɚɤɢɯ ɹɤ MAFFT ɚɛɨ MUSCLE (Ɋɢɫ. 2.7). Ⱦɥɹ ɮɪɚɝɦɟɧɬɚ 

CO1 ɜɢɪɿɜɧɸɜɚɧɧɹ ɡɞɿɣɫɧɸɜɚɥɨɫɹ ɡ MAFFT v7.38860, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɚɥɝɨɪɢɬɦ 
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E-INS-i ɡ ɦɚɬɪɢɰɟɸ ɨɰɿɧɤɢ 1PAM/k = 2. Ʉɪɿɦ ɬɨɝɨ, Geneious Prime ɧɚɞɚɽ ɦɨɠɥɢɜɿɫɬɶ 

ɜɿɡɭɚɥɿɡɚɰɿʀ ɪɟɡɭɥɶɬɚɬɿɜ ɜɢɪɿɜɧɸɜɚɧɧɹ, ɳɨ ɞɨɡɜɨɥɹɽ ɥɟɝɤɨ ɿɞɟɧɬɢɮɿɤɭɜɚɬɢ ɜɚɪɿɚɰɿʀ ɜ 

ɩɨɫɥɿɞɨɜɧɨɫɬɹɯ, ɲɜɢɞɤɨ ɩɨɜɟɪɬɚɬɢɫɹ ɞɨ ɯɪɨɦɚɬɨɝɪɚɦɢ, ɡɧɚɯɨɞɢɬɢ ɧɟɜɿɞɩɨɜɿɞɧɨɫɬɿ ɿ 

ɜɢɩɪɚɜɥɹɬɢ ʀɯ ɜɪɭɱɧɭ (Ɋɢɫ. 2.8). ɉɿɫɥɹ ɜɢɪɿɜɧɸɜɚɧɧɹ ɮɪɚɝɦɟɧɬɢ, ɳɨ ɜɿɞɩɨɜɿɞɚɸɬɶ 

ɩɪɚɣɦɟɪɚɦ, ɛɭɥɢ ɡɧɚɣɞɟɧɿ ɿ ɜɢɞɚɥɟɧɿ ɜɪɭɱɧɭ. Ɏɪɚɝɦɟɧɬ ɋɈ1 ɛɭɜ ɩɟɪɟɜɿɪɟɧɢɣ ɧɚ 

ɫɬɨɩ-ɤɨɞɨɧɢ ɧɚ ɪɿɜɧɿ ɚɦɿɧɨɤɢɫɥɨɬ ɭ ɩɪɨɝɪɚɦɿ MEGA 11 (Kumar et al., 2018).  

 

Рисунок 2.7. ȼɢɪɿɜɧɸɜɚɧɧɹ ɩɨɫɥɿɞɨɜɧɨɫɬɿ CO1 ɭ ɩɪɨɝɪɚɦɿ Geneious Prime, 

ɨɬɪɢɦɚɧɟ ɡɚ ɚɥɝɨɪɢɬɦɨɦ MAFFT.  
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Рисунок 2.8. ɉɟɪɟɜɿɪɤɚ ɹɤɨɫɬɿ ɤɨɧɫɟɧɫɭɫɧɨʀ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɝɟɧɭ 16S ɭ ɩɪɨɝɪɚɦɿ 

Geneious Prime.  

Ɇɟɬɨɞɢ ɮɿɥɨɝɟɧɟɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ. Ɏɿɥɨɝɟɧɟɬɢɱɧɢɣ ɚɧɚɥɿɡ ɩɪɨɜɨɞɢɥɢ, 

ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɤɪɢɬɟɪɿʀ Ɇɚɤɫɢɦɚɥɶɧɨʀ ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ, Ȼɚɽɫɨɜɨɝɨ ɜɢɫɧɨɜɭɜɚɧɧɹ. 

ɐɿ ɞɜɿ ɦɟɬɨɞɨɥɨɝɿʀ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɟɜɨɥɸɰɿɣɧɿ ɦɨɞɟɥɿ.  

 

Кɪɢɬɟɪɿɣ Ɇɚɤɫɢɦɚɥɶɧɨʀ ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ. Ⱦɥɹ ɩɨɛɭɞɨɜɢ ɮɿɥɨɝɟɧɟɬɢɱɧɨɝɨ ɞɟɪɟɜɚ 

ɡɚ ɤɨɠɧɢɦ ɦɚɪɤɟɪɨɦ ɨɤɪɟɦɨ ɚɛɨ ɡɚ ɜɫɿɦɚ ɦɚɪɤɟɪɚɦɢ ɪɚɡɨɦ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ 

ɨɧɥɚɣɧ-ɜɟɪɫɿɸ ɩɪɨɝɪɚɦɢ IQ-TREE http://iqtree.cibiv.univie.ac.at/ (Trifinopoulos et al., 

2016). ɉɨɩɟɪɟɞɧɶɨ ɩɿɞɝɨɬɨɜɥɟɧɿ ɬɚ ɜɢɪɿɜɧɹɧɿ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɭ ɮɨɪɦɚɬɿ FASTA 

ɡɚɜɚɧɬɚɠɭɜɚɥɢ ɧɚ ɫɟɪɜɟɪ. 

ȼɢɛɿɪ ɦɨɞɟɥɿ ɫɭɛɫɬɢɬɭɰɿʀ (ɦɨɞɟɥɿ ɟɜɨɥɸɰɿʀ) ɞɥɹ ɩɨɛɭɞɨɜɢ ɮɿɥɨɝɟɧɟɬɢɱɧɨɝɨ 

ɞɟɪɟɜɚ ɜɢɤɨɧɭɜɚɜɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɛɭɞɨɜɚɧɨɝɨ ɿɧɫɬɪɭɦɟɧɬɭ ModelFinder 

(Kalyaanamoorthy et al., 2017). ɐɟɣ ɿɧɫɬɪɭɦɟɧɬ ɚɜɬɨɦɚɬɢɱɧɨ ɩɿɞɛɢɪɚɽ ɨɩɬɢɦɚɥɶɧɭ 

ɦɨɞɟɥɶ ɫɭɛɫɬɢɬɭɰɿʀ ɧɚ ɨɫɧɨɜɿ ɤɪɢɬɟɪɿʀɜ BIC (Bayesian Information Criterion), AIC 

(Akaike Information Criterion) ɬɚ AICc (ɫɤɨɪɪɟɤɬɨɜɚɧɢɣ AIC). Ⱦɥɹ ɰɶɨɝɨ ɭ ɪɨɡɞɿɥɿ 

"Substitution Model" ɛɭɥɨ ɨɛɪɚɧɨ ɨɩɰɿɸ "Auto", ɳɨ ɞɨɡɜɨɥɢɥɨ ɩɪɨɝɪɚɦɿ 

ɩɪɨɚɧɚɥɿɡɭɜɚɬɢ ɧɚɛɿɪ ɞɚɧɢɯ ɬɚ ɜɢɡɧɚɱɢɬɢ ɧɚɣɤɪɚɳɭ ɦɨɞɟɥɶ. ɉɿɫɥɹ ɡɚɜɟɪɲɟɧɧɹ 

ɚɧɚɥɿɡɭ IQ-TREE ɧɚɞɚɜɚɜ ɡɜɿɬ ɿɡ ɧɚɡɜɨɸ ɨɛɪɚɧɨʀ ɦɨɞɟɥɿ, ʀʀ ɩɚɪɚɦɟɬɪɚɦɢ (ɱɚɫɬɨɬɢ 

ɧɭɤɥɟɨɬɢɞɿɜ, ɲɜɢɞɤɨɫɬɿ ɩɟɪɟɯɨɞɿɜ/ɬɪɚɧɫɜɟɪɫɿɣ, ɩɚɪɚɦɟɬɪɢ ɝɚɦɦɚ-ɪɨɡɩɨɞɿɥɭ) ɬɚ 
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ɡɧɚɱɟɧɧɹɦɢ ɤɪɢɬɟɪɿʀɜ (BIC, AIC, AICc), ɳɨ ɞɨɡɜɨɥɹɥɨ ɨɰɿɧɢɬɢ ɹɤɿɫɬɶ ɩɿɞɛɨɪɭ ɦɨɞɟɥɿ. 

Ⱦɥɹ ɪɟɤɨɧɫɬɪɭɤɰɿʀ ɞɟɪɟɜɚ ɡɚɫɬɨɫɨɜɭɜɚɥɢ ɦɟɬɨɞ Ɇɚɤɫɢɦɚɥɶɧɨʀ ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ 

(Maximum Likelihood). ɇɚɞɿɣɧɿɫɬɶ ɝɿɥɨɤ ɨɰɿɧɸɜɚɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɭɥɶɬɪɚɲɜɢɞɤɨɝɨ 

ɦɟɬɨɞɭ ɛɭɬɫɬɪɟɩɭ (Ultrafast Bootstrap) (Minh et al., 2013) ɡ 1000 ɪɟɩɥɿɤ. ɉɿɫɥɹ 

ɡɚɜɟɪɲɟɧɧɹ ɚɧɚɥɿɡɭ ɨɬɪɢɦɚɧɟ ɮɿɥɨɝɟɧɟɬɢɱɧɟ ɞɟɪɟɜɨ ɭ ɮɨɪɦɚɬɿ “.newick” 

ɡɚɜɚɧɬɚɠɭɜɚɥɢ ɞɥɹ ɩɨɞɚɥɶɲɨʀ ɜɿɡɭɚɥɿɡɚɰɿʀ ɬɚ ɚɧɚɥɿɡɭ.  

 

Бɚɽɫɨɜɟ ɜɢɫɧɨɜɭɜɚɧɧɹ. ɉɨɛɭɞɨɜɚ ɮɿɥɨɝɟɧɟɬɢɱɧɨɝɨ ɞɟɪɟɜɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɨɝɪɚɦɢ 

MrBayes, ver. 3.0b4. ɉɨɩɟɪɟɞɧɶɨ ɩɿɞɝɨɬɨɜɥɟɧɿ ɬɚ ɜɢɪɿɜɧɹɧɿ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɭ ɮɨɪɦɚɬɿ 

NEXUS ɡɚɜɚɧɬɚɠɭɜɚɥɢ ɞɨ ɩɪɨɝɪɚɦɢ. ȼɢɛɿɪ ɦɨɞɟɥɿ ɟɜɨɥɸɰɿʀ ɡɞɿɣɫɧɸɜɚɥɢ ɡɚ 

ɞɨɩɨɦɨɝɨɸ ɩɪɨɝɪɚɦɢ Kakusan, ɳɨ ɞɨɡɜɨɥɢɥɨ ɜɢɡɧɚɱɢɬɢ ɧɚɣɛɿɥɶɲ ɩɿɞɯɨɞɹɳɭ ɦɨɞɟɥɶ 

ɞɥɹ ɤɨɠɧɨɝɨ ɮɪɚɝɦɟɧɬɭ ȾɇɄ. ȼɯɿɞɧɢɣ ɮɚɣɥ ɞɥɹ MrBayes ɦɿɫɬɢɜ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ 

ɪɨɡɩɨɞɿɥ ɞɚɧɢɯ ɧɚ ɱɚɫɬɢɧɢ (partitions), ɹɤɳɨ ɬɚɤɿ ɛɭɥɢ, ɬɚ ɜɢɛɪɚɧɭ ɦɨɞɟɥɶ ɟɜɨɥɸɰɿʀ 

ɞɥɹ ɤɨɠɧɨʀ ɱɚɫɬɢɧɢ. 

Ⱥɧɚɥɿɡ ɩɪɨɜɨɞɢɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɞɜɨɯ ɧɟɡɚɥɟɠɧɢɯ ɡɚɩɭɫɤɿɜ (runs) ɡ ɱɨɬɢɪɶɨɯ 

ɥɚɧɰɸɝɿɜ Ɇɚɪɤɨɜɚ (Markov chains) ɤɨɠɟɧ, ɨɞɢɧ ɡ ɹɤɢɯ ɛɭɜ "ɝɚɪɹɱɢɦ" (heated), ɞɥɹ 

ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɮɟɤɬɢɜɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɫɬɨɪɭ ɞɟɪɟɜ. Ʉɿɥɶɤɿɫɬɶ ɝɟɧɟɪɚɰɿɣ 

(generations) ɜɫɬɚɧɨɜɥɸɜɚɥɢ ɧɚ ɪɿɜɧɿ 1–2 ɦɿɥɶɣɨɧɢ, ɡ ɜɿɞɛɨɪɨɦ ɤɨɠɧɨɝɨ 1000-ɝɨ 

ɞɟɪɟɜɚ. Ɂɛɿɠɧɿɫɬɶ ɚɧɚɥɿɡɭ ɤɨɧɬɪɨɥɸɜɚɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɚɪɚɦɟɬɪɭ ɫɬɚɧɞɚɪɬɧɨɝɨ 

ɜɿɞɯɢɥɟɧɧɹ ɪɨɡɩɨɞɿɥɭ ɣɦɨɜɿɪɧɨɫɬɟɣ (average standard deviation of split frequencies), 

ɹɤɢɣ ɦɚɜ ɛɭɬɢ ɦɟɧɲɢɦ ɡɚ 0,01.  

ɉɿɫɥɹ ɡɚɜɟɪɲɟɧɧɹ ɚɧɚɥɿɡɭ ɩɟɪɲɿ 25% ɞɟɪɟɜ ɜɿɞɤɢɞɚɥɢ ɹɤ "ɜɢɩɚɥɸɜɚɧɧɹ" 

(burn-in), ɚ ɧɚ ɨɫɧɨɜɿ ɪɟɲɬɢ ɞɟɪɟɜ ɛɭɞɭɜɚɥɢ ɤɨɧɫɟɧɫɭɫɧɟ ɞɟɪɟɜɨ. ɉɿɞɬɪɢɦɤɭ ɝɿɥɨɤ 

ɨɰɿɧɸɜɚɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɚɩɨɫɬɟɪɿɨɪɧɢɯ ɣɦɨɜɿɪɧɨɫɬɟɣ (posterior probabilities), 

ɡɧɚɱɟɧɧɹ ɹɤɢɯ ɜɤɚɡɭɜɚɥɢ ɧɚ ɧɚɞɿɣɧɿɫɬɶ ɤɨɠɧɨʀ ɝɿɥɤɢ.  

 

Вɿɡɭɚɥɿɡɚɰɿɹ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɮɿɥɨɝɟɧɟɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ. 

ȼɿɡɭɚɥɿɡɚɰɿɸ ɨɬɪɢɦɚɧɢɯ ɞɟɪɟɜ ɩɪɨɜɨɞɢɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɨɝɪɚɦ FigTree V. 

1.4.4 (Rambaut, 2018) ɬɚ iTOL (Letunic & Bork, 2021), ɳɨ ɞɨɡɜɨɥɢɥɨ ɞɟɬɚɥɶɧɨ 

ɞɨɫɥɿɞɢɬɢ ɬɨɩɨɥɨɝɿɸ ɞɟɪɟɜɚ ɬɚ ɿɧɬɟɪɩɪɟɬɭɜɚɬɢ ɪɟɡɭɥɶɬɚɬɢ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɡɧɚɱɟɧɶ 
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ɩɿɞɬɪɢɦɤɢ ɝɿɥɨɤ. ɉɨɞɚɥɶɲɟ ɪɟɞɚɝɭɜɚɧɧɹ ɞɟɪɟɜ ɜɿɞɛɭɜɚɥɨɫɹ ɭ ɝɪɚɮɿɱɧɨɦɭ ɪɟɞɚɤɬɨɪɿ 

Inkscape (v.1.2) ɬɚ ɱɚɫɬɤɨɜɨ ɭ Biorender (https://app.biorender.com). Ɋɟɡɭɥɶɬɚɬɢ 

ɞɟɥɿɦɿɬɚɰɿʀ ɬɚ ɧɟɬɜɨɪɤɢ, ɨɬɪɢɦɚɧɿ ɜ  PopArt (Leigh, JW, Bryant D, 2015), ɬɚɤɨɠ 

ɪɟɞɚɝɭɜɚɥɢɫɹ ɜ ɰɿɣ ɩɪɨɝɪɚɦɿ.  

 

Ɇɟɬɨɞɢ ɞɟɥɿɦɿɬɚɰɿʀ ɜɢɞɿɜ 

Ⱦɥɹ ɞɟɥɿɦɿɬɚɰɿʀ ɜɢɞɿɜ ɦɢ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɨɞɧɨɝɨ 

ɦɿɬɨɯɨɧɞɪɿɚɥɶɧɨɝɨ ɝɟɧɚ CO1 ɬɚ ɞɟɤɿɥɶɤɨɯ (CO1, 28S nf 16S) ɞɥɹ ɛɚɝɚɬɨɥɨɤɭɫɧɨʀ  

ɞɟɥɿɦɿɬɚɰɿʀ ɜɢɞɿɜ. ɋɩɨɱɚɬɤɭ ɦɢ ɫɬɜɨɪɢɥɢ ɧɚɛɿɪ ɞɚɧɢɯ ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ COI ɜɫɿɯ 

ɜɿɞɨɦɢɯ ɜɢɞɿɜ Branchiobdella ɞɥɹ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ. ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ 

ɜɢɪɿɜɧɸɜɚɧɧɹ, ɦɢ ɜɢɡɧɚɱɚɥɢ MOTU (ɦɨɥɟɤɭɥɹɪɧɿ ɨɩɟɪɚɬɢɜɧɿ ɬɚɤɫɨɧɨɦɿɱɧɿ ɨɞɢɧɢɰɿ) 

ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɟɬɨɞɿɜ ɨɞɧɨɥɨɤɭɫɧɨʀ ɞɟɥɿɦɿɬɚɰɿʀ, ɡɚɫɧɨɜɚɧɢɯ ɧɚ ɝɟɧɟɬɢɱɧɢɯ 

ɜɿɞɫɬɚɧɹɯ: Automatic Barcode Gap Discovery (ABGD) (Puillandre et al., 2012), 

Assemble Species by Automatic Partitioning (ASAP) (Puillandre et al., 2021) ɬɚ ɧɚ ɨɰɿɧɰɿ 

ɧɭɤɥɟɨɬɢɞɧɢɯ ɡɚɦɿɳɟɧɶ ɧɚ ɮɿɥɨɝɟɧɟɬɢɱɧɢɯ ɞɟɪɟɜɚɯ: Poisson Tree Processes (PTP) 

(Zhang et al., 2013). ɉɟɪɟɜɚɝɢ ɬɚ ɧɟɞɨɥɿɤɢ ɜɢɤɨɪɢɫɬɚɧɢɯ ɦɟɬɨɞɿɜ ɞɟɥɿɦɿɬɚɰɿʀ ɦɨɠɧɚ 

ɩɨɞɢɜɢɬɢɫɹ ɭ Ⱦɨɞɚɬɤɚɯ. 

Алгоритм ABGD. Ɇɢ ɿɦɩɨɪɬɭɜɚɥɢ ɜɢɪɿɜɧɸɜɚɧɧɹ ɭ ɮɨɪɦɚɬɿ FASTA ɧɚ ɜɟɛ-ɫɟɪɜɟɪ 

ABGD (https://bioinfo.mnhn.fr/abi/public/abgd/abgdweb.html). Ɇɢ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ  

ɩɚɪɚɦɟɬɪɢ ɜɧɭɬɪɿɲɧɶɨɜɢɞɨɜɨʀ ɞɢɜɟɪɝɟɧɰɿʀ ɦɿɠ 0.001 ɿ 0.1. Ƚɟɧɟɬɢɱɧɭ ɜɿɞɫɬɚɧɶ 

ɪɨɡɪɚɯɨɜɭɜɚɥɢ ɡɚ K80 (ɦɨɞɟɥɶ Ʉɿɦɭɪɢ ɡ ɞɜɨɦɚ ɩɚɪɚɦɟɬɪɚɦɢ (K2P). əɤɳɨ ɨɛɪɚɧɨ 

K80, ɡɚ ɡɚɦɨɜɱɭɜɚɧɧɹɦ ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ ɤɚɩɩɚ 2.0, ɳɨ ɨɡɧɚɱɚɽ, ɳɨ ɣɦɨɜɿɪɧɿɫɬɶ 

ɬɪɚɧɡɢɰɿɣ ɭɞɜɿɱɿ ɜɢɳɚ ɡɚ ɣɦɨɜɿɪɧɿɫɬɶ ɬɪɚɧɫɜɟɪɫɿɣ. JC69 (ɩɨɩɪɚɜɥɟɧɚ ɜɿɞɫɬɚɧɶ 

p-distance ɡɚ Juke-Cantor) . ȼ ɩɚɪɚɦɟɬɪɿ «Nb bins» ɦɢ ɜɤɚɡɭɜɚɥɢ ɤɿɥɶɤɿɫɬɶ ɝɪɭɩ, ɧɚ ɹɤɿ 

ɪɨɡɩɨɞɿɥɹɸɬɶɫɹ ɝɟɧɟɬɢɱɧɿ ɜɿɞɫɬɚɧɿ. Ɂɚ ɡɚɦɨɜɱɭɜɚɧɧɹɦ ɜɤɚɡɭɽɬɶɫɹ 20, ɚɥɟ ɜ ɧɚɲɨɦɭ 

ɜɢɩɚɞɤɭ ɧɚɦ ɜɢɫɬɚɱɢɥɨ 10. ɉɚɪɚɦɟɬɪ «Steps» ɜɢɡɧɚɱɚɜ ɤɿɥɶɤɿɫɬɶ ɿɬɟɪɚɰɿɣ ɞɥɹ 

ɨɩɬɢɦɿɡɚɰɿʀ ɥɨɤɚɥɶɧɢɯ ɝɟɧɟɬɢɱɧɢɯ ɩɨɪɨɝɿɜ (ɜ ɦɟɠɚɯ ɩɟɪɜɢɧɧɢɯ MOTU) ɬɚ 

ɞɟɥɿɦɿɬɚɰɿʀ MOTU. Ɇɢ ɧɟ ɡɦɿɧɸɜɚɥɢ ɰɟɣ ɩɚɪɚɦɟɬɪ ɿ ɡɚɥɢɲɢɥɢ ɡɧɚɱɟɧɧɹ ɡɚ 

ɡɚɦɨɜɱɭɜɚɧɧɹɦ (10). əɤ ɪɟɡɭɥɶɬɚɬ ɦɢ ɨɬɪɢɦɚɥɢ ɝɿɫɬɨɝɪɚɦɭ ɜɿɞɫɬɚɧɟɣ, ɪɚɧɠɨɜɚɧɿ 

ɜɿɞɫɬɚɧɿ ɬɚ ɤɿɥɶɤɿɫɬɶ MOTU. 
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Алгоритм ASAP. Ɇɟɬɨɞ Assemble Species by Automatic Partitioning (ASAP) 

(Puillandre et al., 2021) ɛɚɡɭɽɬɶɫɹ ɧɚ ɩɨɩɚɪɧɢɯ ɝɟɧɟɬɢɱɧɢɯ ɜɿɞɫɬɚɧɹɯ, ɬɚɤ ɫɚɦɨ ɹɤ ɿ 

ABGD,  ɚɥɟ ɧɚɞɚɽ ɨɰɿɧɤɭ ɞɥɹ ɤɨɠɧɨɝɨ ɜɢɡɧɚɱɟɧɨɝɨ MOTU ɬɚ ɞɨɥɚɽ ɩɪɨɛɥɟɦɭ 

ɩɨɩɟɪɟɞɧɶɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɦɚɤɫɢɦɚɥɶɧɨʀ ɜɧɭɬɪɿɲɧɶɨɜɢɞɨɜɨʀ ɞɢɜɟɪɝɟɧɰɿʀ P. Ɇɢ 

ɡɚɩɭɫɬɢɥɢ ASAP ɡ ɦɨɞɟɥɥɸ ɡɚɦɿɳɟɧɶ Ʉɿɦɭɪɢ ɡ ɞɜɨɦɚ ɩɚɪɚɦɟɬɪɚɦɢ ɧɚ ɜɟɛ-ɫɟɪɜɟɪɿ 

ASAP (https://bioinfo.mnhn.fr/abi/public/asap/asapweb.html). 

Алгоритм PTP.  ɐɟɣ ɦɟɬɨɞ ɞɟɥɿɦɿɬɚɰɿʀ ɛɚɡɭɽɬɶɫɹ ɧɚ ɚɧɚɥɿɡɿ ɮɿɥɨɝɟɧɟɬɢɱɧɢɯ ɞɟɪɟɜ. 

ȼɿɧ ɚɧɚɥɿɡɭɽ ɲɜɢɞɤɨɫɬɿ ɧɭɤɥɟɨɬɢɞɧɢɯ ɡɚɦɿɳɟɧɶ (ɦɭɬɚɰɿɣ) ɿ ɜɢɡɧɚɱɚɽ, ɞɟ ɜɿɞɛɭɜɚɽɬɶɫɹ 

ɩɟɪɟɯɿɞ ɜɿɞ ɜɧɭɬɪɿɲɧɶɨɜɢɞɨɜɢɯ ɞɨ ɦɿɠɜɢɞɨɜɢɯ ɜɿɞɦɿɧɧɨɫɬɟɣ. ɐɟɣ ɦɟɬɨɞ ɞɨɡɜɨɥɹɽ 

ɜɢɹɜɢɬɢ, ɹɤɿ ɝɿɥɤɢ ɞɟɪɟɜɚ ɜɿɞɩɨɜɿɞɚɸɬɶ ɨɤɪɟɦɢɦ ɜɢɞɚɦ (Zhang et al., 2013). Ɇɢ 

ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɨɧɥɚɣɧ-ɫɟɪɜɟɪ (http://species.h-its.org/) ɞɥɹ ɩɪɨɜɟɞɟɧɧɹ ɚɧɚɥɿɡɭ PTP 

(Poisson Tree Processes). Ⱦɥɹ ɰɶɨɝɨ ɚɧɚɥɿɡɭ ɦɢ ɜɢɞɚɥɢɥɢ ɞɭɛɥɶɨɜɚɧɿ ɩɨɫɥɿɞɨɜɧɨɫɬɿ, 

ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɬɿɥɶɤɢ ɭɧɿɤɚɥɶɧɿ ɝɚɩɥɨɬɢɩɢ.  ɋɩɨɱɚɬɤɭ ɦɢ ɜɢɡɧɚɱɢɥɢ ɮɿɥɨɝɟɧɟɬɢɱɧɿ 

ɡɜ’ɹɡɤɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɟɬɨɞɭ Ɇɚɤɫɢɦɚɥɶɧɨʀ ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ ɜ IQ-TREE 1.6.7 (Minh 

et al., 2020; Trifinopoulos et al., 2016), ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɚɜɬɨɦɚɬɢɱɧɢɣ ɩɨɲɭɤ 

ɧɚɣɤɪɚɳɨʀ ɦɨɞɟɥɿ ɡɚɦɿɳɟɧɶ ɡɚ ɞɨɩɨɦɨɝɨɸ ModelFinder (Kalyaanamoorthy et al., 2017).  

Ⱦɚɥɿ ɨɬɪɢɦɚɧɟ ɞɟɪɟɜɨ ɦɢ ɡɚɜɚɧɬɚɠɭɜɚɥɢ ɭ ɮɨɪɦɚɬɿ NEWICK. ɉɿɫɥɹ ɰɶɨɝɨ, ɞɥɹ 

ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɢɫɨɤɨʀ ɬɨɱɧɨɫɬɿ ɚɧɚɥɿɡɭ, ɨɛɢɪɚɥɢ ɦɚɤɫɢɦɚɥɶɧɭ ɤɿɥɶɤɿɫɬɶ ɿɬɟɪɚɰɿɣ 

(ɤɪɨɤɿɜ) MCMC — 500 000, ɿɡ ɜɢɛɿɪɤɨɸ ɤɨɠɧɿ 100 ɩɨɤɨɥɿɧɶ ɬɚ ɜɿɞɤɢɞɚɧɧɹɦ ɩɟɪɲɢɯ 

20% ɡɪɚɡɤɿɜ ɹɤ burn-in. 

 

Аɧɚɥɿɡ ɜɧɭɬɪɿɲɧɶɨɜɢɞɨɜɨʀ ɪɿɡɧɨɦɚɧɿɬɧɨɫɬɿ 

Ⱦɥɹ ɚɧɚɥɿɡɭ ɩɨɩɭɥɹɰɿɣɧɢɯ ɞɚɧɢɯ ɦɢ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɦɟɬɨɞ ɩɨɛɭɞɨɜɢ 

ɮɿɥɨɝɟɧɟɬɢɱɧɢɯ ɦɟɪɟɠ ɭ PopART (Population Analysis with Reticulate Trees). 

ɉɪɨɝɪɚɦɚ PopART ɩɪɚɰɸɽ ɡ ɞɚɧɢɦɢ ɭ ɮɨɪɦɚɬɿ FASTA ɚɛɨ NEXUS ɬɚ ɛɭɞɭɽ ɦɟɪɟɠɭ, 

ɩɨɽɞɧɭɸɱɢ ɝɚɩɥɨɬɢɩɢ ɧɚ ɨɫɧɨɜɿ ʀɯ ɝɟɧɟɬɢɱɧɢɯ ɜɿɞɫɬɚɧɟɣ. Ʉɨɠɟɧ ɜɭɡɨɥ ɦɟɪɟɠɿ 

ɩɪɟɞɫɬɚɜɥɹɽ ɝɚɩɥɨɬɢɩ, ɚ ɪɟɛɪɚ — ɦɭɬɚɰɿʀ ɦɿɠ ɝɚɩɥɨɬɢɩɚɦɢ. Ɇɢ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ 

ɚɥɝɨɪɢɬɦ TSC (Tree Sequence Collection), ɹɤɢɣ ɞɨɡɜɨɥɹɽ ɚɧɚɥɿɡɭɜɚɬɢ ɫɤɥɚɞɧɿ 

ɟɜɨɥɸɰɿɣɧɿ ɩɪɨɰɟɫɢ, ɬɚɤɿ ɹɤ ɪɟɤɨɦɛɿɧɚɰɿɹ ɬɚ ɝɿɛɪɢɞɢɡɚɰɿɹ. ȼɿɧ ɨɫɨɛɥɢɜɨ ɤɨɪɢɫɧɢɣ 

ɞɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɩɭɥɹɰɿɣɧɨʀ ɝɟɧɟɬɢɤɢ ɬɚ ɪɟɤɨɧɫɬɪɭɤɰɿʀ ɟɜɨɥɸɰɿɣɧɨʀ ɿɫɬɨɪɿʀ.  
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Ɇɟɪɟɠɭ TSC ɦɢ ɡɛɟɪɿɝɚɥɢ ɭ ɜɢɝɥɹɞɿ ɡɨɛɪɚɠɟɧɧɹ PNG ɚɛɨ SVG ɞɥɹ ɩɨɞɚɥɶɲɨɝɨ 

ɪɟɞɚɝɭɜɚɧɧɹ ɜ InkScape ɡɚ ɩɨɬɪɟɛɢ. 

Ⱦɨɞɚɬɤɨɜɨ, ɞɿɚɩɚɡɨɧɢ ɜɧɭɬɪɿɲɧɶɨɜɢɞɨɜɢɯ ɧɟɤɨɪɟɝɨɜɚɧɢɯ ɩɨɩɚɪɧɢɯ ɜɿɞɫɬɚɧɟɣ 

(p-ɜɿɞɫɬɚɧɶ ɚɛɨ ɝɟɧɟɬɢɱɧɚ ɜɿɞɫɬɚɧɶ) ɛɭɥɢ ɪɨɡɪɚɯɨɜɚɧɿ ɞɥɹ ɤɨɠɧɨɝɨ ɨɛɪɚɧɨɝɨ ɜɢɞɭ ɡɚ 

ɞɨɩɨɦɨɝɨɸ ɩɪɨɝɪɚɦɢ MEGA 11 (Tamura et al., 2021). ɐɟɣ ɦɟɬɨɞ ɜɢɡɧɚɱɚɽ ɜɿɞɫɬɚɧɶ 

ɦɿɠ ɩɚɪɚɦɢ ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ ɲɥɹɯɨɦ ɩɿɞɪɚɯɭɧɤɭ ɤɿɥɶɤɨɫɬɿ ɜɿɞɦɿɧɧɨɫɬɟɣ ɭ 

ɧɭɤɥɟɨɬɢɞɧɢɯ ɩɨɡɢɰɿɹɯ, ɩɨɞɿɥɟɧɨʀ ɧɚ ɡɚɝɚɥɶɧɭ ɤɿɥɶɤɿɫɬɶ ɩɨɪɿɜɧɸɜɚɧɢɯ ɩɨɡɢɰɿɣ.  
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3. РЕЗУЛЬТАТИ. РІЗНОМАНІТТЯ 
 

3.1. Таксономɿчна диференцɿацɿɹ видɿв роду Branchiobdella за морфологɿчними 

та анатомɿчними ознаками. 

Форма тɿла. Ⱦɨɜɠɢɧɚ ɬɿɥɚ ɞɨɪɨɫɥɢɯ ɱɟɪɜɿɜ ɜɚɪɿɸɽɬɶɫɹ ɜɿɞ 0,8 ɞɨ 12 ɦɦ. Ɍɿɥɨ ɭ 

ɛɿɥɶɲɨɫɬɿ ɜɢɞɿɜ ɰɢɥɿɧɞɪɢɱɧɟ, ɚɥɟ ɬɚɤɨɠ ɦɨɠɟ ɛɭɬɢ ɫɩɥɸɳɟɧɟ ɜ ɫɩɢɧɧɨ-ɛɪɸɲɧɨɦɭ 

ɧɚɩɪɹɦɤɭ, ɪɿɜɧɨɦɿɪɧɨ ɩɨɬɨɜɳɟɧɟ ɚɛɨ ɦɚɬɢ ɪɿɡɤɟ ɩɨɬɨɜɳɟɧɧɹ ɡ ɧɚɛɭɜɚɧɧɹɦ 

ɩɥɹɲɤɨɩɨɞɿɛɧɨʀ ɮɨɪɦɢ. Ɍɿɥɨ ɛɟɡɛɚɪɜɧɟ, ɪɨɡɞɿɥɟɧɟ ɧɚ 3 ɜɿɞɞɿɥɢ (Ɋɢɫ. 3.1): 

● ɝɨɥɨɜɧɢɣ ɜɿɞɞɿɥ ɡ ɩɟɪɢɫɬɨɦɿɭɦɨɦ, 

● ɬɭɥɭɛɧɢɣ ɜɿɞɞɿɥ, 

● ɡɚɞɧɿɣ ɚɞɝɟɡɿɣɧɢɣ ɞɢɫɤ. 

Ʉɿɥɶɤɿɫɬɶ ɫɟɝɦɟɧɬɿɜ ɩɨɫɬɿɣɧɚ, ʀɯ 15, ɿ ɜɨɧɢ ɜɿɞɩɨɜɿɞɚɸɬɶ ɤɿɥɶɤɨɫɬɿ ɩɚɪɧɢɯ 

ɝɚɧɝɥɿʀɜ. Ȳɯ ɩɪɢɣɧɹɬɨ ɩɨɡɧɚɱɚɬɢ ɪɢɦɫɶɤɢɦɢ ɰɢɮɪɚɦɢ (I–XV) (ɞɢɜ. Brinkhurst & 

Gelder, 2001). 

Головний вɿддɿл. Ʉɿɥɶɰɟɜɚ ɛɨɪɨɡɧɚ ɧɚ ɩɟɪɟɞɧɶɨɦɭ ɤɿɧɰɿ ɝɨɥɨɜɧɨɝɨ ɜɿɞɞɿɥɭ, ɹɤɚ 

ɨɬɨɱɭɽ ɪɨɬ, ɧɚɡɢɜɚɽɬɶɫɹ ɩɟɪɢɫɬɨɦɿɭɦɨɦ. Ƚɨɥɨɜɧɢɣ ɜɿɞɞɿɥ ɬɿɥɚ, ɹɤ ɩɨɤɚɡɭɸɬɶ 

ɞɨɫɥɿɞɠɟɧɧɹ ɧɟɪɜɨɜɨʀ ɬɚ ɤɪɨɜɨɧɨɫɧɨʀ ɫɢɫɬɟɦ, ɮɨɪɦɭɽɬɶɫɹ ɡ ɩɟɪɢɫɬɨɦɿɭɦɭ ɬɚ 3 

ɡɥɢɬɢɯ ɫɟɝɦɟɧɬɿɜ. 

Тулубний вɿддɿл. ɋɤɥɚɞɚɽɬɶɫɹ ɡ 11 ɫɟɝɦɟɧɬɿɜ ɿɡ ɜɬɨɪɢɧɧɨɸ ɫɟɝɦɟɧɬɚɰɿɽɸ. ɋɟɝɦɟɧɬɢ 

ɬɭɥɭɛɚ ɩɨɡɧɚɱɚɸɬɶɫɹ ɚɪɚɛɫɶɤɢɦɢ ɰɢɮɪɚɦɢ (1–11). ȼɬɨɪɢɧɧɚ ɤɿɥɶɱɚɫɬɿɫɬɶ ɬɭɥɭɛɧɨɝɨ 

ɜɿɞɞɿɥɭ (ɫɟɝɦɟɧɬɢ V–XIII) ɞɭɠɟ ɫɯɨɠɚ ɧɚ ɬɚɤɭ ɭ ɥɸɦɛɪɢɤɭɥɿɞ. ɉɟɪɟɞɧɿ 8 ɫɟɝɦɟɧɬɿɜ 

ɬɭɥɭɛɧɨɝɨ ɜɿɞɞɿɥɭ ɜɟɥɢɤɿ, ɡɚɞɧɿ 3 — ɞɪɿɛɧɿɲɿ, ɦɟɧɲ ɜɢɪɚɠɟɧɿ. Ʉɨɠɟɧ ɬɭɥɭɛɧɢɣ 

ɫɟɝɦɟɧɬ ɩɨɞɿɥɹɽɬɶɫɹ ɧɚ ɜɟɥɢɤɟ ɩɟɪɟɞɧɽ ɤɿɥɶɰɟ ɬɚ ɦɟɧɲɟ ɡɚɞɧɽ. Ɍɚɤɨɠ ɿɫɧɭɸɬɶ ɜɢɞɢ, ɭ 

ɹɤɢɯ ɛɿɥɶɲɟ ɤɿɥɶɰɟ ɩɨɞɿɥɹɽɬɶɫɹ ɳɟ ɧɚ ɞɜɿ ɱɚɫɬɢɧɢ. Ⱦɨ ɬɚɤɢɯ ɜɿɞɧɨɫɢɬɶɫɹ 

ɚɦɟɪɢɤɚɧɫɶɤɢɣ ɪɿɞ Triannulata (Goodnight, 1940 ɬɚ ɤɢɬɚɣɫɶɤɢɣ ɪɿɞ Holtodrilus (Gelder 

& Brinkhurst, 1990), ɹɤɿ ɦɚɸɬɶ 3–5 ɤɿɥɟɰɶ ɭ ɫɟɝɦɟɧɬɿ. 

Адгезивнɿ органи. Ɂɚɞɧɿɣ ɚɞɝɟɡɿɣɧɢɣ ɞɢɫɤ ɭɬɜɨɪɟɧɢɣ XV ɫɟɝɦɟɧɬɨɦ. Ɋɭɯ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɩɨɞɿɛɧɢɣ ɞɨ ɪɭɯɭ ɩ'ɹɜɨɤ ɿ ɡɚɛɟɡɩɟɱɭɽɬɶɫɹ ɩɟɪɟɞɧɿɦ ɬɚ ɡɚɞɧɿɦ 

ɚɞɝɟɡɿɣɧɢɦɢ ɨɪɝɚɧɚɦɢ. ɉɟɪɟɞɧɹ ɚɞɝɟɡɿɣɧɚ ɨɛɥɚɫɬɶ ɪɨɡɬɚɲɨɜɚɧɚ ɧɚ ɧɢɠɧɿɣ ɩɨɜɟɪɯɧɿ 

ɱɟɪɟɜɧɨʀ ɝɭɛɢ ɿ ɦɨɠɟ ɛɭɬɢ ɹɜɧɨ ɜɢɞɿɥɟɧɚ (ɹɤ ɭ B. parasita), ɚɛɨ ɧɿ. Ɋɨɬ ɡɚɡɜɢɱɚɣ 

73 



 

ɨɬɨɱɟɧɢɣ ɝɥɨɬɤɨɜɢɦɢ ɩɚɩɿɥɚɦɢ, ɹɤɿ ɦɨɠɭɬɶ ɛɭɬɢ ɞɨɛɪɟ ɜɢɞɧɿ (ɹɤ ɭ B. kozarovi), ɚ 

ɦɨɠɭɬɶ ɛɭɬɢ ɫɤɨɪɨɱɟɧɿ ɩɪɢ ɮɿɤɫɚɰɿʀ ɿ ɧɟ ɜɢɞɧɨ ɩɨɡɚ ɝɭɛɚɦɢ.  ɉɟɪɢɫɬɨɦɿɭɦ ɦɨɠɟ ɛɭɬɢ 

ɱɿɬɤɨ ɪɨɡɞɿɥɟɧɢɣ ɧɚ ɫɩɢɧɧɭ ɬɚ ɱɟɪɟɜɧɭ ɝɭɛɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɛɨɪɨɡɞɢ, ɝɭɛɢ ɦɨɠɭɬɶ 

ɦɚɬɢ ɞɟɤɿɥɶɤɚ ɥɨɩɚɫɬɟɣ ɬɚ ɦɚɬɢ ɪɿɡɧɿ ɪɨɡɦɿɪɢ. (Ɋɢɫ. 3.2)  

 

 

Рисунок 3.1. ɋɯɟɦɚ ɡɨɜɧɿɲɧɶɨʀ ɛɭɞɨɜɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ. 1 - ɝɨɥɨɜɧɢɣ ɜɿɞɞɿɥ: ɚ - 

ɩɟɪɢɫɬɨɦɿɭɦ; 2 - ɬɭɥɭɛɧɢɣ ɫɟɝɦɟɧɬ: ɚ – ɜɟɥɢɤɟ ɤɿɥɶɰɟ, b – ɦɚɥɟ ɤɿɥɶɰɟ; 3 - ɨɬɜɿɪ 

ɫɩɟɪɦɚɬɟɤɢ; 4 - ɨɬɜɿɪ ɚɬɪɿɭɦɭ; 5 - ɡɚɞɧɿɣ ɚɞɝɟɡɢɜɧɢɣ ɞɢɫɤ.  
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Рисунок 3.2. ȼɚɪɿɚɧɬɢ ɛɭɞɨɜɢ ɩɟɪɢɫɬɨɦɿɭɦɭ: A - B. hexadonta; B - B. parasita, C - B. 

kozarovi, D - B. balcanica. 

 

Заднɿй присосок (адгезɿйний диск) ɹɜɥɹɽ ɫɨɛɨɸ ɦ'ɹɡɢɫɬɟ ɪɨɡɪɨɫɬɚɧɧɹ ɨɫɬɚɧɧɶɨɝɨ 

(XV) ɫɟɝɦɟɧɬɚ ɬɿɥɚ. ɉɨɞɿɛɧɚ ɞɨ ɩɪɢɫɨɫɤɚ ɫɬɪɭɤɬɭɪɚ ɡɦɭɲɭɜɚɥɚ ɛɚɝɚɬɶɨɯ ɚɜɬɨɪɿɜ 

ɡɛɥɢɠɭɜɚɬɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɿɡ ɩ'ɹɜɤɚɦɢ. ɉɨɞɚɥɶɲɿ ɞɨɫɥɿɞɠɟɧɧɹ ɜɢɹɜɢɥɢ ɜɿɞɦɿɧɧɨɫɬɿ ɜ 

ɬɢɩɚɯ ɡɚɥɨɡɢɫɬɢɯ ɤɥɿɬɢɧ, ɹɤɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɩɪɢɤɪɿɩɥɟɧɧɹ ɬɚ ɩɟɪɟɦɿɳɟɧɧɹ ɩɨ ɬɿɥɭ 

ɯɚɡɹʀɧɚ. ɍ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɛɭɥɨ ɜɢɹɜɥɟɧɨ ɞɜɚ ɬɢɩɢ ɡɚɥɨɡɢɫɬɢɯ ɤɥɿɬɢɧ: ɤɥɟɣɤɿ ɚɞɝɟɡɿɣɧɿ 

ɤɥɿɬɢɧɢ ɬɚ ɤɥɿɬɢɧɢ, ɳɨ ɜɿɞɨɤɪɟɦɥɸɸɬɶ (Gelder & Rowe, 1998). ɍ ɪɨɡɫɥɚɛɥɟɧɨɦɭ 

ɫɬɚɧɿ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ ɩɪɢɤɪɿɩɥɟɧɿ ɞɨ ɫɭɛɫɬɪɚɬɭ. Ʉɥɿɬɢɧɢ, ɳɨ ɜɿɞɨɤɪɟɦɥɸɸɬɶ, 

ɜɢɞɿɥɹɸɬɶ ɪɟɱɨɜɢɧɭ, ɹɤɚ ɪɨɡɱɢɧɹɽ ɤɨɧɬɚɤɬ ɿɡ ɫɭɛɫɬɪɚɬɨɦ ɿ ɞɨɡɜɨɥɹɽ ɬɜɚɪɢɧɿ 

ɩɟɪɟɦɿɳɭɜɚɬɢɫɹ. ɉɪɢ ɧɚɫɬɭɩɧɨɦɭ ɤɨɧɬɚɤɬɿ ɡ ɫɭɛɫɬɪɚɬɨɦ ɡɧɨɜɭ ɩɪɚɰɸɸɬɶ ɚɞɝɟɡɿɣɧɿ 

ɤɥɿɬɢɧɢ. Ɍɚɤɚ ɫɬɪɭɤɬɭɪɚ ɜɿɞɪɿɡɧɹɽɬɶɫɹ ɜɿɞ ɫɬɪɭɤɬɭɪɢ ɩɪɢɫɨɫɤɚ ɭ Hirudinea. 

Травна система. Ɍɪɚɜɧɚ ɫɢɫɬɟɦɚ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɫɤɥɚɞɚɽɬɶɫɹ ɡ ɝɥɨɬɤɢ, ɫɬɪɚɜɨɯɨɞɭ, 

ɲɥɭɧɤɚ, ɤɢɲɤɢ ɬɚ ɚɧɚɥɶɧɨɝɨ ɨɬɜɨɪɭ. Ɋɨɬ ɩɟɪɟɯɨɞɢɬɶ ɭ ɝɥɨɬɤɭ, ɹɤɚ ɦɚɽ ɪɹɞ ɩɚɩɿɥ, ɹɤɿ ɭ 
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ɩɟɜɧɢɯ ɜɢɞɿɜ ɩɟɪɟɯɨɞɹɬɶ ɭ ɳɭɩɚɥɶɰɹ ɚɛɨ ɩɚɥɶɩɢ. ɍ ɝɥɨɬɰɿ ɽ ɩɚɪɚ ɳɟɥɟɩ (ɫɩɢɧɧɚ ɬɚ 

ɱɟɪɟɜɧɚ). Ƚɥɨɬɤɚ ɹɜɥɹɽ ɫɨɛɨɸ ɤɨɪɨɬɤɭ ɬɪɭɛɤɭ, ɜɤɪɢɬɭ ɜɿɣɤɚɦɢ, ɡɚ ɹɤɨɸ ɣɞɟ ɩɪɹɦɢɣ ɿ 

ɫɟɝɦɟɧɬɧɨ-ɨɩɭɤɥɢɣ ɡɨɛ. ɋɟɪɟɞɧɹ ɤɢɲɤɚ ɫɟɝɦɟɧɬɨɜɚɧɚ ɿ ɜɿɞɨɤɪɟɦɥɟɧɚ ɜɿɞ ɡɨɛɭ 

ɩɟɪɟɝɨɪɨɞɤɨɸ ɦɿɠ IV ɬɚ V ɫɨɦɿɬɚɦɢ. Ʉɥɿɬɢɧɢ ɫɟɝɦɟɧɬɿɜ ɫɟɪɟɞɧɶɨʀ ɤɢɲɤɢ ɡɧɚɱɧɨ 

ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɡɚ ɫɬɪɭɤɬɭɪɨɸ ɬɚ ɮɭɧɤɰɿɽɸ. Ⱥɧɚɥɶɧɢɣ ɨɬɜɿɪ ɜɿɞɤɪɢɜɚɽɬɶɫɹ ɧɚ ɫɩɢɧɧɿɣ 

ɫɬɨɪɨɧɿ ɬɿɥɚ ɛɿɥɹ ɨɫɧɨɜɢ ɡɚɞɧɶɨɝɨ ɩɪɢɫɨɫɤɚ, ɭ 10 ɫɟɝɦɟɧɬɿ.  

Видɿлɶна система. ȼɢɞɿɥɶɧɚ ɫɢɫɬɟɦɚ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɟɮɪɢɞɿɹɦɢ, ɹɤɿ 

ɦɚɸɬɶ ɜɿɣɤɢ. ɇɟɮɪɢɞɿʀɜ – 2 ɩɚɪɢ; ʀɯ ɪɨɡɬɚɲɭɜɚɧɧɹ ɜɚɪɿɸɽ ɭ ɪɿɡɧɢɯ ɮɨɪɦ; ɡɚɝɚɥɨɦ 

ɜɨɧɢ ɪɨɡɬɚɲɨɜɚɧɿ ɚɫɢɦɟɬɪɢɱɧɨ. ɉɟɪɟɞɧɹ ɩɚɪɚ ɧɟɮɪɢɞɿʀɜ ɜɿɞɤɪɢɜɚɽɬɶɫɹ ɭ VII 

ɫɟɝɦɟɧɬɿ, ɚ ɡɚɞɧɹ ɩɚɪɚ ɪɨɡɬɚɲɨɜɚɧɚ ɭ XII ɫɟɝɦɟɧɬɿ, ɚɥɟ ɜɿɞɤɪɢɜɚɽɬɶɫɹ ɭ XIII. 

Статева система роду Branchiobdella. ɋɬɚɬɟɜɚ ɫɢɫɬɟɦɚ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɽ 

ɝɟɪɦɚɮɪɨɞɢɬɧɨɸ, ɬɨɛɬɨ ɤɨɠɧɚ ɨɫɨɛɢɧɚ ɦɚɽ ɹɤ ɱɨɥɨɜɿɱɿ, ɬɚɤ ɿ ɠɿɧɨɱɿ ɪɟɩɪɨɞɭɤɬɢɜɧɿ 

ɨɪɝɚɧɢ. ȼɨɧɚ ɪɨɡɬɚɲɨɜɚɧɚ ɭ ɫɟɝɦɟɧɬɚɯ ɬɿɥɚ IX–XI (Ɋɢɫ. 3.4). ɍ IX ɬɚ X ɫɟɝɦɟɧɬɚɯ 

ɡɧɚɯɨɞɢɬɶɫɹ ɱɨɥɨɜɿɱɚ ɫɬɚɬɟɜɚ ɫɢɫɬɟɦɚ, ɚ ɭ XI – ɠɿɧɨɱɚ. ɑɨɥɨɜɿɱɚ ɫɬɚɬɟɜɚ ɫɢɫɬɟɦɚ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɿɦ'ɹɧɢɤɚɦɢ ɡ ɫɿɦ'ɹɩɪɨɜɨɞɚɦɢ, ɚɬɪɿɭɦɨɦ ɬɚ ɩɟɧɿɫɨɦ. ɇɚɹɜɧɚ 1 ɚɛɨ 2 

ɩɚɪɢ ɫɿɦ'ɹɧɢɤɿɜ, ɪɨɡɬɚɲɨɜɚɧɢɯ ɭ ɫɟɝɦɟɧɬɚɯ IX ɬɚ X (ɚɛɨ ɥɢɲɟ ɜ ɨɞɧɨɦɭ ɡ ɰɢɯ 

ɫɟɝɦɟɧɬɿɜ, ɡɚɥɟɠɧɨ ɜɿɞ ɜɢɞɭ). Cɿɦ'ɹɧɢɤɢ ɜɢɪɨɛɥɹɸɬɶ ɫɩɟɪɦɚɬɨɡɨʀɞɢ. Cɩɟɪɦɚ 

ɬɪɚɧɫɩɨɪɬɭɽɬɶɫɹ ɱɟɪɟɡ ɫɿɦ'ɹɩɪɨɜɨɞɢ, ɹɤɿ ɡ'ɽɞɧɭɸɬɶɫɹ ɜ ɨɞɢɧ ɧɟɩɚɪɧɢɣ ɫɿɦ'ɹɩɪɨɜɿɞ. 

ȼɿɧ ɜɩɚɞɚɽ ɭ ɚɬɪɿɣ – ɬɪɭɛɱɚɫɬɢɣ ɨɪɝɚɧ, ɹɤɢɣ ɩɨɞɿɥɹɽɬɶɫɹ ɧɚ ɡɚɥɨɡɢɫɬɭ ɱɚɫɬɢɧɭ ɡ 

ɡɚɥɨɡɢɫɬɢɦɢ ɤɥɿɬɢɧɚɦɢ ɬɚ ɞɢɫɬɚɥɶɧɭ. Ⱦɢɫɬɚɥɶɧɢɣ ɤɿɧɟɰɶ ɚɬɪɿɭɦɭ ɩɟɪɟɯɨɞɢɬɶ ɭ ɩɟɧɿɫ, 

ɹɤɢɣ ɡɚɡɜɢɱɚɣ ɡɞɚɬɧɢɣ ɜɢɜɟɪɬɚɬɢɫɹ ɧɚɡɨɜɧɿ. ɉɟɧɿɫ ɪɨɡɬɚɲɨɜɚɧɢɣ ɭ ɩɟɧɿɚɥɶɧɿɣ ɫɭɦɰɿ 

ɬɚ ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ ɞɥɹ ɩɟɪɟɞɚɱɿ ɫɩɟɪɦɢ ɩɿɞ ɱɚɫ ɤɨɩɭɥɹɰɿʀ. ɑɨɥɨɜɿɱɢɣ ɫɬɚɬɟɜɢɣ ɨɬɜɿɪ 

ɪɨɡɬɚɲɨɜɚɧɢɣ ɧɚ ɱɟɪɟɜɧɿɣ ɥɿɧɿʀ X ɫɟɝɦɟɧɬɚ (Ɋɢɫ. 3.3).  
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Рисунок 3.3. Ʉɨɩɭɥɹɬɢɜɧɚ ɛɭɪɫɚ B. balcanica ɭ ɜɢɜɟɪɧɭɬɨɦɭ ɫɬɚɧɿ.   

 

ɀɿɧɨɱɚ ɫɬɚɬɟɜɚ ɫɢɫɬɟɦɚ ɫɤɥɚɞɚɽɬɶɫɹ ɡ ɨɞɧɿɽʀ ɩɚɪɢ ɹɽɱɧɢɤɿɜ ɭ XI ɫɟɝɦɟɧɬɿ, ɹɤɿ 

ɜɢɪɨɛɥɹɸɬɶ ɹɣɰɟɤɥɿɬɢɧɢ. ȼɨɧɢ ɩɪɢɤɪɿɩɥɟɧɿ ɞɨ ɩɟɪɟɞɧɶɨʀ ɩɨɜɟɪɯɧɿ ɩɟɪɟɝɨɪɨɞɤɢ ɦɿɠ 

X ɬɚ XI ɫɟɝɦɟɧɬɚɦɢ. əɣɰɟɤɥɿɬɢɧɢ ɬɪɚɧɫɩɨɪɬɭɸɬɶɫɹ ɱɟɪɟɡ ɤɨɪɨɬɤɿ ɹɣɰɟɩɪɨɜɨɞɢ, ɹɤɿ 

ɜɿɞɤɪɢɜɚɸɬɶɫɹ ɧɚɡɨɜɧɿ ɧɚ ɱɟɪɟɜɧɿɣ ɫɬɨɪɨɧɿ ɬɿɥɚ ɭ ɡɚɞɧɿɣ ɱɚɫɬɢɧɿ XII ɫɟɝɦɟɧɬɚ. 

ɍ IX ɫɟɝɦɟɧɬɿ ɪɨɡɬɚɲɨɜɚɧɚ ɫɩɟɪɦɚɬɟɤɚ – ɨɪɝɚɧ ɞɥɹ ɡɛɟɪɿɝɚɧɧɹ ɫɩɟɪɦɢ ɩɿɫɥɹ 

ɤɨɩɭɥɹɰɿʀ. ɐɟɣ ɨɪɝɚɧ ɡɚɯɢɳɚɽ ɫɩɟɪɦɚɬɨɡɨʀɞɢ ɜɿɞ ɡɨɜɧɿɲɧɿɯ ɱɢɧɧɢɤɿɜ ɬɚ ɡɛɟɪɿɝɚɽ 

ɫɩɟɪɦɭ ɞɨ ɦɨɦɟɧɬɭ, ɤɨɥɢ ɹɣɰɟɤɥɿɬɢɧɚ ɛɭɞɟ ɝɨɬɨɜɚ ɞɨ ɡɚɩɥɿɞɧɟɧɧɹ. ɋɩɟɪɦɚɬɟɤɚ 

ɫɤɥɚɞɚɽɬɶɫɹ ɡ ɤɿɥɶɤɨɯ ɱɚɫɬɢɧ: ɛɭɥɶɛɢ ɬɚ ɡɨɜɧɿɲɧɶɨɝɨ ɤɚɧɚɥɚ (Ɋɢɫ. 3.4). Ȼɭɥɶɛɚ 

ɫɩɟɪɦɚɬɟɤɢ sb (bulb of spermatheca) ɦɨɠɟ ɛɭɬɢ ɪɿɡɧɨʀ ɪɿɡɧɨʀ ɮɨɪɦɢ: ɜɿɞ ɬɪɭɛɱɚɫɬɨʀ ɭ 

B. hexadonta ɞɨ ɫɮɟɪɢɱɧɨʀ ɭ B. parasita (Ɋɢɫ. 3.5).  Ɂɨɜɧɿɲɧɿɣ ɤɚɧɚɥ ɫɩɟɪɦɚɬɟɤɢ sd 

(ectal duct of spermatheca) ɭ ɪɿɡɧɢɯ ɜɢɞɿɜ ɦɨɠɟ ɜɚɪɿɸɜɚɬɢ ɜɿɞ ɡɨɜɫɿɦ ɤɨɪɨɬɤɨɝɨ (ɹɤ ɭ B. 

parasita) ɬɚ ɞɨɜɝɨɝɨ (ɹɤ ɭ B. hexadonta). Ȼɭɥɶɛɚ ɫɩɟɪɦɚɬɟɤɢ ɦɚɽ ɦɚɥɨɩɨɦɿɬɧɢɣ ɚɛɨ 

ɞɨɛɪɟ ɩɨɦɿɬɧɢɣ  ɜɧɭɬɪɿɲɧɿɣ ɜɿɞɪɨɫɬɨɤ se (ental process), ɹɤɢɣ ɨɬɨɱɟɧɢɣ ɜɟɥɢɤɨɸ 

ɤɿɥɶɤɿɫɬɸ ɡɚɥɨɡɢɫɬɢɯ ɤɥɿɬɢɧ.  

Функцɿонуваннɹ статевоʀ системи. ɉɿɞ ɱɚɫ ɤɨɩɭɥɹɰɿʀ ɞɜɿ ɨɫɨɛɢɧɢ 

ɨɛɦɿɧɸɸɬɶɫɹ ɫɩɟɪɦɨɸ. ɫɩɟɪɦɚ ɩɟɪɟɞɚɽɬɶɫɹ ɱɟɪɟɡ ɩɟɧɿɫ ɿ ɩɨɬɪɚɩɥɹɽ ɭ ɫɩɟɪɦɚɬɟɤɭ 

ɩɚɪɬɧɟɪɚ ɱɟɪɟɡ ɫɬɚɬɟɜɭ ɩɨɪɭ. ɍ ɫɩɟɪɦɚɬɟɰɿ ɫɩɟɪɦɚ ɡɛɟɪɿɝɚɽɬɶɫɹ ɞɨ ɦɨɦɟɧɬɭ, ɤɨɥɢ 

ɹɣɰɟɤɥɿɬɢɧɢ ɛɭɞɭɬɶ ɝɨɬɨɜɿ ɞɨ ɡɚɩɥɿɞɧɟɧɧɹ. Ʉɨɥɢ ɹɣɰɟɤɥɿɬɢɧɚ ɞɨɡɪɿɜɚɽ, ɜɨɧɚ ɜɢɯɨɞɢɬɶ 

ɡ ɹɽɱɧɢɤɚ ɱɟɪɟɡ ɹɣɰɟɩɪɨɜɿɞ ɭ ɩɪɨɫɬɿɪ ɦɿɠ ɬɿɥɨɦ ɿ ɫɥɢɡɨɜɨɸ ɨɛɨɥɨɧɤɨɸ, ɹɤɭ ɜɢɞɿɥɹɽ 

ɤɥɿɬɟɥɭɦ. ɋɩɟɪɦɚ ɜɢɜɿɥɶɧɹɽɬɶɫɹ ɡɿ ɫɩɟɪɦɚɬɟɤɢ ɱɟɪɟɡ ɫɩɟɰɿɚɥɶɧɢɣ ɨɬɜɿɪ ɿ 
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ɚɤɬɢɜɿɡɭɽɬɶɫɹ ɞɥɹ ɡɚɩɥɿɞɧɟɧɧɹ ɹɣɰɟɤɥɿɬɢɧɢ. ɉɿɫɥɹ ɡɚɩɥɿɞɧɟɧɧɹ ɡɢɝɨɬɚ (ɡɚɩɥɿɞɧɟɧɚ 

ɹɣɰɟɤɥɿɬɢɧɚ) ɪɭɯɚɽɬɶɫɹ ɜɩɟɪɟɞ ɪɚɡɨɦ ɿɡ ɫɥɢɡɨɜɨɸ ɨɛɨɥɨɧɤɨɸ ɿ ɤɨɥɢ ɞɨɫɹɝɚɽ 

ɩɟɪɢɫɬɨɦɿɭɦɭ, ɫɤɨɪɨɱɭɽɬɶɫɹ, ɭɬɜɨɪɸɸɱɢ ɤɨɤɨɧ, ɹɤɢɣ ɩɪɢɤɪɿɩɥɸɽɬɶɫɹ ɞɨ ɩɨɜɟɪɯɧɿ 

ɤɚɪɚɩɚɤɫɭ ɚɛɨ ɡɹɛɟɪ ɪɿɱɤɨɜɨɝɨ ɪɚɤɭ - ɯɚɡɹʀɧɚ. 

 

 
 

Рисунок 3.4. Ɋɨɡɬɚɲɭɜɚɧɧɹ ɟɥɟɦɟɧɬɿɜ ɫɬɚɬɟɜɨʀ ɫɢɫɬɟɦɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ: A: IX–XII 

ɫɟɝɦɟɧɬɢ, 1 – ɫɩɟɪɦɚɬɟɤɚ, 2 – ɫɿɦ'ɹɧɿ ɜɨɪɨɧɤɢ, 3 – ɚɬɪɿɭɦ, 4 – ɤɨɩɭɥɹɰɿɣɧɚ ɫɭɦɤɚ, 5 – 

ɹɽɱɧɢɤ, 6 – ɹɣɰɟɩɪɨɜɨɞɢ. B: ɞɟɬɚɥɿ ɛɭɞɨɜɢ ɚɬɪɿɭɦɭ ɧɚ ɩɪɢɤɥɚɞɿ ɜɢɞɭ B. astaci: b, 

ɛɭɪɫɚ; p, ɩɟɧɿɫ; sg (spermiducal gland),  ɡɚɥɨɡɢɫɬɚ ɱɚɫɬɢɧɚ ɚɬɪɿɭɦɭ; vd (vas deferens) – 

ɫɿɦ’ɹɩɪɨɜɿɞ; ve (vas efferens) – ɫɿɦ’ɹɩɪɢɣɦɚɱ; m (mail funnels) – ɫɿɦ’ɹɧɿ ɜɨɪɨɧɤɢ. С: 

ɩɟɧɿɫ, ɜɢɜɟɪɧɭɬɢɣ ɡ ɤɨɩɭɥɹɬɢɜɧɨʀ ɛɭɪɫɢ. D: ɞɟɬɚɥɿ ɛɭɞɨɜɢ ɫɩɟɪɦɚɬɟɤɢ ɧɚ ɩɪɢɤɥɚɞɿ 

ɜɢɞɭ B. astaci: esd (ectal duct of spermatheca) – ɡɨɜɧɿɲɧɿɣ ɤɚɧɚɥ ɫɩɟɪɦɚɬɟɤɢ; sm – 

ɫɟɪɟɞɧɿɣ ɤɚɧɚɥ ɫɩɟɪɦɚɬɟɤɢ; sb (bulb of spermatheca) – ɛɭɥɶɛɚ ɫɩɟɪɦɚɬɟɤɢ; se (ental 

process)- ɜɧɭɬɪɿɲɧɿɣ ɜɿɞɪɨɫɬɨɤ ɫɩɟɪɦɚɬɟɤɢ (ɦɨɞɢɮɿɤɨɜɚɧɨ ɡɚ Pop, 1965 ɬɚ Dorner, 

1864). 
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Рисунок 3.5. ɋɯɟɦɚɬɢɱɧɿ ɦɚɥɸɧɤɢ ɜɚɪɿɚɧɬɿɜ ɛɭɞɨɜɢ ɚɬɪɿɭɦɭ ɬɚ ɫɩɟɪɦɚɬɟɤɢ (ɡɚ 

Karaman, 1970; Kozarov, 1970): 1,5 – Branchiobdella balcanica; 2,6 – Branchiobdella 

italica; 3,7 – Branchiobdella pentodonta; 4,8-10 – Branchiobdella kozarovi. 

79 



 

   

 Рисунок 3.6. ȼɚɪɿɚɧɬɢ ɛɭɞɨɜɢ ɳɟɥɟɩ ɪɨɡɝɥɹɧɭɬɢɯ ɜ ɧɚɲɿɣ ɪɨɛɨɬɿ ɜɢɞɿɜ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ: 1, 5, 6 - B. balcanica; 4, 12 - B. italica; 2, 3, 7, 14 - B. pentadonta; 9, 10 - 

B. parasita; 11 - B. hexadonta; 8, 13, 15, 17 - B. kozarovi; 16 - B. astaci; 18 - Х. 

victoriensis. 

 

Будова ɳелеп. ɍ ɪɨɬɨɜɿɣ ɩɨɪɨɠɧɢɧɿ ɩɪɢɫɭɬɧɿɣ ɯɿɬɢɧɨʀɞɧɢɣ ɳɟɥɟɩɧɢɣ ɚɩɚɪɚɬ, ɹɤɢɣ 

ɫɤɥɚɞɚɽɬɶɫɹ ɡɿ ɫɩɢɧɧɨʀ ɬɚ ɱɟɪɟɜɧɨʀ ɳɟɥɟɩ ɪɿɡɧɨɝɨ ɪɨɡɦɿɪɭ, ɡ ɡɭɛɰɹɦɢ ɚɛɨ ɛɟɡ ɧɢɯ 

(Ɋɢɫ. 3.6). Ɇɢ ɡɨɫɟɪɟɞɢɥɢɫɹ ɧɚ ɞɟɬɚɥɶɧɨɦɭ ɫɩɨɫɬɟɪɟɠɟɧɧɿ ɡɨɜɧɿɲɧɶɨʀ ɦɨɪɮɨɥɨɝɿʀ 

ɛɚɥɤɚɧɫɶɤɢɯ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɬɚ ɩɨɲɭɤɭ ɜɿɞɦɿɧɧɨɫɬɟɣ ɦɿɠ ɜɢɞɚɦɢ ɧɚ ɨɫɧɨɜɿ 

ɦɨɪɮɨɥɨɝɿʀ ʀɯ ɳɟɥɟɩ, ɚ ɫɚɦɟ: ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɞɨɜɠɢɧɢ ɞɨ ɲɢɪɢɧɢ, ɤɪɢɜɢɡɧɢ ɥɿɧɿʀ 

ɨɫɧɨɜɢ ɳɟɥɟɩɢ ɬɚ ɪɨɡɬɚɲɭɜɚɧɧɹ ɡɭɛɰɿɜ. Ɋɨɡɦɿɪ ɳɟɥɟɩ ɬɚ ɤɿɥɶɤɿɫɬɶ ɡɭɛɰɿɜ ɜɜɚɠɚɸɬɶɫɹ 

ɞɿɚɝɧɨɫɬɢɱɧɢɦɢ ɨɡɧɚɤɚɦɢ (ɞɢɜ. Nesemann, 1999), ɨɫɨɛɥɢɜɨ ɞɥɹ Branchiobdella 

parasita, Branchiobdella astaci ɬɚ Branchiobdella hexadonta. Ɉɞɧɚɤ Branchiobdella 

balcanica, Branchiobdella pentadonta ɬɚ Branchiobdella italica ɜɚɠɤɨ ɿɞɟɧɬɢɮɿɤɭɜɚɬɢ, 
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ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɥɢɲɟ ɦɨɪɮɨɥɨɝɿɸ ɳɟɥɟɩ, ɨɫɤɿɥɶɤɢ ɤɿɥɶɤɿɫɬɶ ɡɭɛɰɿɜ ɦɨɠɟ 

ɜɚɪɿɸɜɚɬɢɫɹ ɜ ɦɟɠɚɯ ɨɞɧɨɝɨ ɜɢɞɭ (Karaman, 1967). 

Ɍɚɤɨɠ ɦɢ ɜɢɦɿɪɸɜɚɥɢ, ɬɚɤɿ ɜɿɞɧɨɫɧɿ ɩɚɪɚɦɟɬɪɢ ɡɨɜɧɿɲɧɶɨʀ ɦɨɪɮɨɥɨɝɿʀ, ɹɤ 

ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɲɢɪɢɧɢ ɩɟɪɲɨɝɨ ɫɟɝɦɟɧɬɚ ɬɭɥɭɛɚ (Ɍ1) ɞɨ ɲɢɪɢɧɢ ɱɟɬɜɟɪɬɨɝɨ (Ɍ4) ɬɚ 

ɲɨɫɬɨɝɨ (Ɍ6) ɫɟɝɦɟɧɬɿɜ ɬɿɥɚ (Ɋɢɫ. 3.7) ɿ ɜɢɹɜɢɥɢ ʀɯ ɤɨɪɢɫɧɢɦɢ ɞɥɹ ɪɨɡɪɿɡɧɟɧɧɹ ɜɢɞɿɜ. 

ɉɨɞɿɛɧɿ ɩɪɨɩɨɪɰɿɚɧɚɥɶɧɿ ɡɚɦɿɪɢ ɛɭɥɢ ɡɪɨɛɥɟɧɿ Epshtein ɜ ɣɨɝɨ ɞɢɫɟɪɬɚɰɿɣɧɿɣ ɪɨɛɨɬɿ. 

ɉɪɢɜɨɞɢɦɨ ʀɯ ɞɚɥɿ ɜ ɨɩɢɫɚɯ ɜɢɞɿɜ.  

 

 

 

Рисунок 3.7. Ɇɨɪɮɨɥɨɝɿɱɧɿ ɫɬɪɭɤɬɭɪɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɜɚɠɥɢɜɿ ɞɥɹ ɬɚɤɫɨɧɨɦɿʀ: A - 

ɩɚɪɚɦɟɬɪɢ ɡɨɜɧɿɲɧɶɨʀ ɦɨɪɮɨɥɨɝɿʀ: H - ɲɢɪɢɧɚ ɝɨɥɨɜɢ, T1 - ɲɢɪɢɧɚ ɩɟɪɲɨɝɨ 

ɬɭɥɭɛɧɨɝɨ ɫɟɝɦɟɧɬɚ, T4 - ɲɢɪɢɧɚ ɲɢɪɢɧɚ 4ɝɨ ɬɭɥɭɛɧɨɝɨ ɫɟɝɦɟɧɬɭ, Ɍ6 - ɲɢɪɢɧɚ 6ɝɨ 

ɬɭɥɭɛɧɨɝɨ ɫɟɝɦɟɧɬɭ, Ɍ9 - ɲɢɪɢɧɚ 9ɝɨ ɬɭɥɭɛɧɨɝɨ ɫɟɝɦɟɧɬɭ; ȼ - ɩɚɪɚɦɟɬɪɢ ɮɨɪɦɢ 

ɳɟɥɟɩɢ: Lj - ɲɢɪɢɧɚ ɳɟɥɟɩɢ, Wj - ɜɢɫɨɬɚ ɳɟɥɟɩɢ, d1 – ɫɟɪɟɞɧɿɣ ɡɭɛ, d2, d3, d4 – 
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ɛɿɱɧɿ ɡɭɛɢ; C - ɩɚɪɚɦɟɬɪɢ ɛɭɞɨɜɢ ɤɨɤɨɧɭ: Wc - ɲɢɪɢɧɚ ɤɨɤɨɧɭ, Lc - ɞɨɜɠɢɧɚ ɤɚɩɫɭɥɢ 

ɤɨɤɨɧɭ, Lt - ɤɪɢɲɟɱɤɚ ɤɨɤɨɧɭ, Ls - ɧɿɠɤɚ ɤɨɤɨɧɭ. 
 

3.2. Фауна бранхɿобделɿд Захɿдноʀ Палеарктики 

Ⱦɨɪɨɫɥɿ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ ɛɭɥɢ ɡɧɚɣɞɟɧɿ ɧɚ ɪɚɤɨɩɨɞɿɛɧɢɯ ɿɡ 146 ɥɨɤɚɰɿɣ. Ɂ ɧɢɯ ɧɚ 

ɪɚɤɨɩɨɞɿɛɧɢɯ ɿɡ 9 ɥɨɤɚɰɿɣ ɛɭɥɢ ɜɢɹɜɥɟɧɿ ɥɢɲɟ ɤɨɤɨɧɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɚɛɨ ɜɨɧɢ ɜɡɚɝɚɥɿ 

ɧɟ ɛɭɥɢ ɿɧɮɿɤɨɜɚɧɿ. Ⱦɨɫɥɿɞɠɟɧɿ ɪɚɤɨɩɨɞɿɛɧɿ ɧɚɥɟɠɚɥɢ ɞɨ ɩ’ɹɬɢ ɜɢɞɿɜ: ɱɨɬɢɪɢ 

ɚɜɬɨɯɬɨɧɧɿ (ɚɛɨɪɢɝɟɧɧɿ) ɜɢɞɢ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ– Astacus astacus (Linnaeus, 1758), 

Austropotamobius torrentium (Schrank, 1803), Austropotamobius pallipes (Lereboullet, 

1858) ɬɚ Astacus leptodactylus, ɚ ɬɚɤɨɠ  ɿɧɬɪɨɞɭɤɨɜɚɧɿ ɜɢɞɢ – Orconectes limosus 

(Rafinesque, 1817) ɬɚ Pacifastacus leniusculus (Dana, 1852) ɡ ɉɿɜɧɿɱɧɨʀ Ⱥɦɟɪɢɤɢ. 

ɉɪɢɫɭɬɧɿɫɬɶ Pacifastacus leniusculus ɛɭɥɚ ɡɚɮɿɤɫɨɜɚɧɚ ɭ ɞɜɨɯ ɥɨɤɚɰɿɹɯ ɧɚ ɩɿɜɧɿɱɧɨɦɭ 

ɫɯɨɞɿ ɋɥɨɜɟɧɿʀ, ɬɨɞɿ ɹɤ ɩɨɥɨɫɚɬɢɣ ɪɚɤ Orconectes limosus ɛɭɜ ɡɧɚɣɞɟɧɢɣ ɜ ɨɞɧɿɣ 

ɫɥɨɜɟɧɫɶɤɿɣ ɥɨɤɚɰɿʀ, «Ɍɿɯɚ ɩɪɢ Ɂɚɛɚɪɸ» (1982 ɪ), ɧɚ ɬɟɪɢɬɨɪɿʀ Ȼɿɥɨɪɭɫɿ (ɦ. Ȼɪɟɫɬ) ɭ 

2009 ɪ. ɬɚ ɧɚ ɨ. ɋɢɰɢɥɿɹ (ɤɨɥɟɤɰɿɹ F. Maronne). 

ɒɿɫɬɶ ɽɜɪɨɩɟɣɫɶɤɢɯ ɜɢɞɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ – Branchiobdella balcanica Moszynski 

1937, Branchiobdella pentadonta Whitman 1882, Branchiobdella italica Canegallo 1929, 

Branchiobdella parasita (Braun 1805), Branchiobdella hexadonta Gruber 1882, 

Branchiobdella astaci Odier 1823, Branchiobdella kozarovi Subchev 1978  – ɬɚ 

ɩɿɜɧɿɱɧɨɚɦɟɪɢɤɚɧɫɶɤɢɣ ɜɢɞ Xironogiton victoriensis Gelder & Hall, 1990 ɛɭɥɢ ɡɧɚɣɞɟɧɿ 

ɚɛɨ ɿɞɟɧɬɢɮɿɤɨɜɚɧɿ ɜ ɤɨɥɟɤɰɿɹɯ. 

Ⱦɟɬɚɥɿ ɝɟɨɝɪɚɮɿɱɧɨɝɨ ɩɨɲɢɪɟɧɧɹ ɪɚɤɨɩɨɞɿɛɧɢɯ ɬɚ ɚɫɨɰɿɣɨɜɚɧɢɯ ɡ ɧɢɦɢ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɧɚɜɟɞɟɧɨ ɜ Ɍɚɛɥɢɰɿ 2.1 ɬɚ 3.1.  

 

Таблицɹ 3.1. ɉɨɲɢɪɟɧɧɹ ɜɢɞɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɧɚ ɞɨɫɥɿɞɠɟɧɢɯ ɜɢɞɚɯ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ 

(ɨɤɪɿɦ Astacus leptodactylus). Ʉɨɞɢ ɤɪɚʀɧ ISO: ALB – Ⱥɥɛɚɧɿɹ, BGR – Ȼɨɥɝɚɪɿɹ, BIH – 

Ȼɨɫɧɿɹ ɿ Ƚɟɪɰɟɝɨɜɢɧɚ, HRV – ɏɨɪɜɚɬɿɹ, HUN – ɍɝɨɪɳɢɧɚ, ITA – ȱɬɚɥɿɹ, MKD – 

ɉɿɜɧɿɱɧɚ Ɇɚɤɟɞɨɧɿɹ, MNE – ɑɨɪɧɨɝɨɪɿɹ, ROU – Ɋɭɦɭɧɿɹ, SRB – ɋɟɪɛɿɹ, SVN – 

ɋɥɨɜɟɧɿɹ. ɇɚɡɜɢ ɜɢɞɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɬɚ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ ɫɤɨɪɨɱɟɧɿ. ɋɢɦɜɨɥɚɦɢ 
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ɩɨɡɧɚɱɟɧɨ: Y - ɩɪɢɫɭɬɧɿ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ,  N - ɜɿɞɫɭɬɧɿ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ,  * – ɡɧɚɣɞɟɧɨ 

ɥɢɲɟ ɤɨɤɨɧɢ.  
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ʋ 
Ʌɨɤɚ
ɰɿʀ  

Ʉɪɚʀɧɚ ȼɢɞ ɪɿɱɤɨɜɨɝɨ 
ɪɚɤɭ B. paras. B.pentad. B. hexad. B. ital. B. ast. B. balc. X. victor. 

1 BGR Au. pallipes Y* N N N N  N N 
2 BIH Au. pallipes N Y Y N N N N 
3 BIH Au. torrent. N Y* N N Y N N 
4 BIH Au. torrent. N Y Y N N N N 
5 BIH As. astacus N N Y* N N N N 
6 BIH As. astacus N Y N N N N N 
7 BIH unspecif. N N Y N N N N 
8 HRV Au. pallipes N N N N N N N 
9 HRV Au. pallipes N N N N N N N 
10 HRV Au. pallipes N N N Y N N N 
11 HRV Au. pallipes N N N Y N N N 
12 HRV Au. pallipes N N N Y N N N 
13 MAC Au. torrent. Y N N N Y N N 
14 MKD Au. torrent. Y Y N N N N N 
15 MKD Au. torrent. Y* N N N N N N 
16 MNE Au. pallipes N N N Y N N N 
17 SRB unspecif. Y Y N N N N N 
18 SVN Au. pallipes Y N N N N N N 
19 SVN Au. pallipes N N N N N N N 
20 SVN Au. pallipes N N N N Y N N 
21 SVN Au. pallipes Y N Y Y Y N N 
22 SVN Au. pallipes Y N N N Y N N 
23 SVN Au. pallipes N N N N Y N N 
24 SVN Au. pallipes Y N Y N N N N 
25 SVN Au. torrent. N Y N N N N N 
26 SVN Au. torrent. N Y Y N N N N 
27 SVN Au. torrent. N N Y Y N N N 
28 SVN Au. torrent. N N N N Y N N 
29 SVN Au. torrent. N N N N N N N 
30 SVN Au. torrent. Y Y N N N N N 
31 SVN Au. torrent. N N N Y N N N 
32 SVN Au. torrent. Y* N N N N N N 
33 SVN Au. torrent. Y N N N N N N 
34 SVN Au. torrent. Y Y N N N N N 
35 SVN Au. torrent. N N N N N N N 
36 SVN Au. torrent. N N N N N N N 
37 SVN Au. torrent. N N N N N N N 



 

 
Таксономɿчний опис 

 ɉɨɩɟɪɟɞɧɿ ɬɚɤɫɨɧɨɦɿɱɧɿ ɨɩɢɫɢ ɡɨɫɟɪɟɞɠɭɜɚɥɢɫɹ ɧɚ ɤɨɦɛɿɧɚɰɿʀ ɬɚɤɢɯ ɨɡɧɚɤ, ɹɤ 

ɳɟɥɟɩɢ, ɤɿɥɶɤɿɫɬɶ ɡɭɛɰɿɜ, ɡɨɜɧɿɲɧɹ ɦɨɪɮɨɥɨɝɿɹ ɬɚ ɨɫɨɛɥɢɜɨ ɪɟɩɪɨɞɭɤɬɢɜɧɿ ɨɪɝɚɧɢ, ɹɤ 

ɜɿɞɦɿɧɧɿ ɪɢɫɢ ɞɥɹ ɞɢɫɤɭɫɿɣɧɢɯ ɜɢɞɿɜ (Cekanovskaja, 1962; Karaman, 1970; Kozarov, 

1970; Boshko, 1983; Gelder, 1994; Nesemann, 1999). Ɉɞɧɚɤ ɞɥɹ ɞɨɫɥɿɞɧɢɤɿɜ ɿ 

ɩɪɚɤɬɢɤɿɜ, ɹɤɿ ɧɟ ɽ ɟɤɫɩɟɪɬɚɦɢ ɡ ɬɚɤɫɨɧɨɦɿʀ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɪɟɩɪɨɞɭɤɬɢɜɧɚ ɫɢɫɬɟɦɚ 

ɧɟɞɨɫɬɭɩɧɚ ɞɥɹ ɿɞɟɧɬɢɮɿɤɚɰɿʀ. Ɍɨɦɭ ɦɢ ɡɨɫɟɪɟɞɢɥɢɫɹ ɧɚ ɞɟɬɚɥɶɧɨɦɭ ɫɩɨɫɬɟɪɟɠɟɧɧɿ 

ɡɨɜɧɿɲɧɶɨʀ ɦɨɪɮɨɥɨɝɿʀ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɬɚ ɩɨɲɭɤɭ ɜɿɞɦɿɧɧɨɫɬɟɣ ɦɿɠ ɜɢɞɚɦɢ ɧɚ ɨɫɧɨɜɿ 

ɦɨɪɮɨɥɨɝɿʀ ʀɯɧɿɯ ɳɟɥɟɩ, ɚ ɫɚɦɟ: ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɞɨɜɠɢɧɢ ɞɨ ɲɢɪɢɧɢ, ɤɪɢɜɢɡɧɢ 

ɛɚɡɨɜɨʀ ɥɿɧɿʀ ɳɟɥɟɩ ɬɚ ɪɨɡɬɚɲɭɜɚɧɧɹ ɡɭɛɰɿɜ. Ɋɚɧɿɲɟ ɪɨɡɦɿɪ ɳɟɥɟɩ ɬɚ ɤɿɥɶɤɿɫɬɶ ɡɭɛɰɿɜ 
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38 SVN Au. torrent. N Y N N N N N 
39 SVN Au. torrent. Y N N N N N N 
40 SVN Au. torrent. N N N N N N N 
41 SVN Au. torrent. N Y Y N N N N 
42 SVN Au. torrent. Y N Y Y N Y N 
43 SVN Au. torrent. N N Y Y N N N 
44 SVN Au. torrent. N N N N Y N N 
45 SVN Au. torrent. Y N N N N N N 
46 SVN Au. torrent. Y N N N N N N 
47 SVN Au. torrent. N Y N N N N N 
48 SVN Au. torrent. Y Y N N N N N 
49 SVN Au. torrent. N N Y N N N N 
50 SVN As. astacus Y Y N N N N N 
51 SVN As. astacus N Y N N N N N 
52 SVN As. astacus N Y N N N N N 
53 SVN As. astacus Y N N N N N N 
54 SVN As. astacus Y N N N N N N 
55 SVN As. astacus Y N N N N Y N 
56 SVN As. astacus N Y N N N Y N 
57 SVN As. astacus N N Y N N Y N 
58 SVN As. astacus Y N N N N N N 
59 SVN Pa. leniuscul. N N N N N N Y 
60 SVN Pa. leniuscul. N N N N N N Y 
61 SVN unspecif. N N Y N N N N 
62 SVN unspecif. N Y N N N N N 
63 SVN unspecif. Y N N N N N N 
64 SVN unspecif. Y N N N N N N 
65 SVN unspecif. Y N N N N N N 
66 SVN unspecif. N Y N N N N N 



 

ɜɜɚɠɚɥɢɫɹ ɞɿɚɝɧɨɫɬɢɱɧɢɦɢ ɨɡɧɚɤɚɦɢ (ɞɢɜ. Nesemann, 1999), ɨɫɨɛɥɢɜɨ ɞɥɹ 

Branchiobdella parasita, Branchiobdella astaci ɬɚ Branchiobdella hexadonta. Ɉɞɧɚɤ 

Branchiobdella balcanica, Branchiobdella pentadonta ɬɚ Branchiobdella italica ɜɚɠɤɨ 

ɿɞɟɧɬɢɮɿɤɭɜɚɬɢ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɥɢɲɟ ɦɨɪɮɨɥɨɝɿɸ ɳɟɥɟɩ, ɚ ɤɿɥɶɤɿɫɬɶ ɡɭɛɰɿɜ ɦɨɠɟ 

ɜɚɪɿɸɜɚɬɢɫɹ ɜ ɦɟɠɚɯ ɨɞɧɨɝɨ ɜɢɞɭ (Karaman, 1967). Ɉɤɪɿɦ ɬɨɝɨ, ɧɢɠɱɟ ɦɢ 

ɞɟɦɨɧɫɬɪɭɽɦɨ ɜɚɪɿɚɰɿʀ ɜ ɛɭɞɨɜɿ ɫɩɟɪɦɚɬɟɤɢ ɜ ɪɿɡɧɢɯ ɩɨɩɭɥɹɰɿɹɯ B. parasita ɬɚ 

ɩɪɢɜɨɞɢɦɨ ɨɩɢɫ ɧɨɜɨɝɨ ɞɥɹ ɧɚɭɤɢ ɜɢɞɭ B. sp.n.  

Ɍɚɤɨɠ ɦɢ ɜɢɹɜɢɥɢ, ɳɨ ɬɚɤɿ ɜɿɞɧɨɫɧɿ ɩɚɪɚɦɟɬɪɢ ɡɨɜɧɿɲɧɶɨʀ ɦɨɪɮɨɥɨɝɿʀ, ɹɤ 

ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɲɢɪɢɧɢ ɩɟɪɲɨɝɨ ɫɟɝɦɟɧɬɚ ɬɭɥɭɛɚ ɞɨ ɲɢɪɢɧɢ ɱɟɬɜɟɪɬɨɝɨ ɬɚ ɲɨɫɬɨɝɨ 

ɫɟɝɦɟɧɬɿɜ ɬɿɥɚ, ɽ ɤɨɪɢɫɧɢɦɢ ɞɥɹ ɪɨɡɪɿɡɧɟɧɧɹ ɜɢɞɿɜ. ɇɚɲɿ ɪɟɡɭɥɶɬɚɬɢ ɩɿɞɤɪɟɫɥɸɸɬɶ 

ɜɚɠɥɢɜɿɫɬɶ ɞɟɬɚɥɶɧɨɝɨ ɜɢɜɱɟɧɧɹ ɦɨɪɮɨɥɨɝɿɱɧɢɯ ɬɚ ɪɟɩɪɨɞɭɤɬɢɜɧɢɯ ɨɡɧɚɤ ɞɥɹ 

ɬɨɱɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɜɢɞɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɨɫɨɛɥɢɜɨ ɭ ɜɢɩɚɞɤɚɯ, ɤɨɥɢ ɝɟɧɟɬɢɱɧɚ 

ɧɟɨɞɧɨɪɿɞɧɿɫɬɶ ɭɫɤɥɚɞɧɸɽ ʀɯ ɿɞɟɧɬɢɮɿɤɚɰɿɸ. 
 

Branchiobdella astaci Odier, 1823 

Опублɿковано в: Odier, Auguste. (1823). Mémoire sur le branchiobdelle, nouveau genre 

d'annelides de la famille des hirudiinées. Memoires de la Societe d'Histoire Naturelle de 

Paris. (series 2) 1: 69-78, plate 4. 

Типовий екземплɹр: ɧɟ ɜɿɞɨɦɨ  

Типова локацɿɹ: Ɏɪɚɧɰɿɹ, ɛɟɡ ɬɨɱɧɨʀ ɥɨɤɚɰɿʀ 

Синонɿми: Astacobdelle branchiale (Vallot, 1840) Moquin-Tandon, 1846; Astacobdella 

Roesoli(Diesing, 1850) Gelder, 1996; Branchiobdella astaci fluviatilis (Ostroumoff, 1883) 

Gelder, 1996; Branchiobdella astaci leptodactyli (Ostroumoff, 1883) Gelder, 1996; 

Branchiobdella varians var. astaci (Voigt, 1885) Pierantoni, 1912. 

Етимологɿɹ: ɬɚ, ɳɨ ɠɢɜɟ ɧɚ ɪɿɱɤɨɜɨɦɭ ɪɚɤɭ ɪɨɞɭ Astacus 

Опис. Ⱦɨɜɠɢɧɚ ɬɿɥɚ ɮɿɤɫɨɜɚɧɢɯ ɱɟɪɜɿɜ ɤɨɥɢɜɚɽɬɶɫɹ ɜɿɞ 6 ɞɨ 10 ɦɦ. Ɍɿɥɨ 

ɰɢɥɿɧɞɪɢɱɧɟ, ɛɨɱɤɨɩɨɞɿɛɧɟ. Ʉɨɥɿɪ ɬɿɥɚ ɠɨɜɬɭɜɚɬɢɣ, ɿɧɨɞɿ ɩɪɨɫɜɿɱɭɽɬɶɫɹ ɤɨɪɢɱɧɟɜɢɣ 

ɤɢɲɤɿɜɧɢɤ. Ƚɨɥɨɜɚ ɨɜɚɥɶɧɚ; ʀʀ ɲɢɪɢɧɚ ɜɞɜɿɱɿ ɦɟɧɲɚ ɡɚ ɞɨɜɠɢɧɭ. Ƚɨɥɨɜɚ ɱɿɬɤɨ 

ɜɿɞɨɤɪɟɦɥɟɧɚ ɛɨɪɨɡɧɨɸ ɜɿɞ ɩɟɪɢɫɬɨɦɿɸ. ɋɩɢɧɧɚ ɬɚ ɱɟɪɟɜɧɚ ɝɭɛɢ ɫɥɚɛɤɨ ɜɢɫɬɭɩɚɸɬɶ. 
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ɋɟɝɦɟɧɬɢ ɬɭɥɭɛɚ ɨɞɧɚɤɨɜɨʀ ɲɢɪɢɧɢ; ʀɯ ɲɢɪɢɧɚ ɦɚɣɠɟ ɜɞɜɿɱɿ ɩɟɪɟɜɢɳɭɽ ɲɢɪɢɧɭ 

ɝɨɥɨɜɢ (Ɋɢɫ. 3.8). ɓɟɥɟɩɢ ɬɪɢɤɭɬɧɿ, ɡ ɞɭɠɟ ɲɢɪɨɤɨɸ ɨɫɧɨɜɨɸ; ɫɩɢɧɧɚ ɳɟɥɟɩɚ 

ɩɨɦɿɬɧɨ ɛɿɥɶɲɚ ɡɚ ɱɟɪɟɜɧɭ; ɞɨɜɠɢɧɚ ɫɩɢɧɧɨʀ ɳɟɥɟɩɢ ɫɬɚɧɨɜɢɬɶ 230–250 ɦɤɦ, 

ɱɟɪɟɜɧɨʀ — 80–90 ɦɤɦ. ɒɢɪɢɧɚ ɫɩɢɧɧɨʀ ɳɟɥɟɩɢ ɜɿɞ ɨɫɧɨɜɢ ɞɨ ɜɟɪɲɢɧɢ ɫɟɪɟɞɧɶɨɝɨ 

ɡɭɛɰɹ — 240–260 ɦɤɦ, ɲɢɪɢɧɚ ɱɟɪɟɜɧɨʀ ɳɟɥɟɩɢ — 58–65 ɦɤɦ. Ɂɭɛɧɚ ɮɨɪɦɭɥɚ 1/1; 

ɨɞɢɧ ɜɟɥɢɤɢɣ ɫɟɪɟɞɧɿɣ ɡɭɛɱɢɤ, ɛɿɱɧɿ ɡɭɛɱɢɤɢ ɜɿɞɫɭɬɧɿ. ɋɩɟɪɦɚɬɟɤɚ ɬɪɭɛɱɚɫɬɚ. 

Опис коконɿв та ʀх локалɿзацɿɹ на тɿлɿ рɿчкового рака. Ʉɨɤɨɧ ɨɜɚɥɶɧɢɣ ɚɛɨ 

ɜɟɪɟɬɟɧɨɩɨɞɿɛɧɢɣ; ɞɨɜɠɢɧɚ ɤɚɩɫɭɥɢ — 0,43–0,5 ɦɦ, ɲɢɪɢɧɚ — 0,25–0,3 ɦɦ. ɋɬɟɛɥɨ 

ɤɨɤɨɧɭ ɬɨɧɤɟ, ɞɨɜɲɟ ɩɨɥɨɜɢɧɢ ɞɨɜɠɢɧɢ ɤɚɩɫɭɥɢ; ɜɟɪɯɿɜɤɚ ɤɨɤɨɧɭ ɮɨɪɦɭɽ ɲɢɩ (Ɋɢɫ. 

3.8). Ʉɨɤɨɧɢ ɪɨɡɬɚɲɨɜɚɧɿ ɫɢɦɟɬɪɢɱɧɨ ɡ ɨɛɨɯ ɫɬɨɪɿɧ ɡɹɛɟɪ ɯɚɡɹʀɧɚ, ɩɨɤɪɢɜɚɸɱɢ 

ɫɟɪɟɞɧɿ ɱɚɫɬɢɧɢ ɰɟɧɬɪɚɥɶɧɢɯ ɿ ɡɚɞɧɿɯ ɡɹɛɪɨɜɢɯ ɧɢɬɨɤ. 

Поширеннɹ. ɉɟɪɲɚ ɡɝɚɞɤɚ ɩɪɨ B. astaci, ɣɨɝɨ ɚɧɚɬɨɦɿɱɧɢɣ ɨɩɢɫ ɬɚ ɥɨɤɚɥɿɡɚɰɿɹ ɧɚ 

ɯɚɡɹʀɧɿ Astacus fluviatilis (ɬɚɤɨɠ ɜɿɞɨɦɨɦɭ ɹɤ Astacus astacus Linnaeus, 1758) ɧɚɥɟɠɢɬɶ 

Roesl (1755). ɐɟ ɫɬɚɥɨ ɩɟɪɲɢɦ ɨɩɢɫɨɦ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɹɤ ɟɤɬɨɫɢɦɛɿɨɧɬɿɜ 

ɪɚɤɨɩɨɞɿɛɧɢɯ ɡɚɝɚɥɨɦ. ɉɿɡɧɿɲɟ ɰɟɣ ɜɢɞ ɛɭɜ ɨɩɢɫɚɧɢɣ ɹɤ Hirudo astaci Müller, 1806, 

ɡɿɛɪɚɧɢɣ ɡ ɨɱɟɣ Astacus fluviatilis. ɍ 1823 ɪɨɰɿ Odier ɩɿɞ ɱɚɫ ɞɟɬɚɥɶɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ 

ɜɢɡɧɚɱɢɜ ɜɢɞ ɹɤ B. astaci Odier, 1823. ɉɿɞ ɱɚɫ ɨɩɢɫɭ «ɪɚɱɢɯ ɱɟɪɜɿɜ» B. astaci Odier, 

1823 ɛɭɜ ɩɪɢɣɧɹɬɢɣ ɡɚ ɬɢɩɨɜɢɣ ɜɢɞ, ɚ Ɏɪɚɧɰɿɹ ɜɤɚɡɚɧɚ ɹɤ ɬɢɩɨɜɟ ɦɿɫɰɟ. Ɂɝɿɞɧɨ ɡ Pop 

(1965), ɰɟ ɪɿɞɤɿɫɧɢɣ ɜɢɞ. Ɂɝɿɞɧɨ ɡ ɚɧɚɥɿɡɭ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɩɨ Nesemann, B. astaci 

ɩɨɲɢɪɟɧɢɣ ɭ ɩɿɜɧɿɱɧɨ-ɡɚɯɿɞɧɿɣ, ɰɟɧɬɪɚɥɶɧɿɣ ɬɚ ɫɯɿɞɧɿɣ ȯɜɪɨɩɿ, ɚɥɟ ɜɿɞɫɭɬɧɿɣ ɭ 

ɋɤɚɧɞɢɧɚɜɿʀ ɬɚ ɫɟɪɟɞɡɟɦɧɨɦɨɪɫɶɤɨɦɭ ɪɟɝɿɨɧɿ (Nesemann, 2000). Ƀɨɝɨ ɜɢɹɜɥɹɥɢ ɜ 

ȿɫɬɨɧɿʀ, ɇɿɦɟɱɱɢɧɿ, Ɏɪɚɧɰɿʀ, Ʌɚɬɜɿʀ, Ʌɢɬɜɿ, ɘɝɨɫɥɚɜɿʀ (Georgevitch, 1955; Pop, 1965; 

Karaman, 1970; Ɇɚɠɢɥɢɫ, 1973) (Ɋɢɫ. 3.9). 

ɉɿɞ ɱɚɫ ɪɟɜɿɡɿʀ ɤɨɥɟɤɰɿʀ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ ɍɧɿɜɟɪɫɢɬɟɬɭ Ʌɸɛɥɹɧɢ ɧɚɦɢ ɛɭɥɨ 

ɜɢɹɜɥɟɧɨ 4 ɥɨɤɚɰɿʀ ɜ ɋɥɨɜɟɧɿʀ ɧɚ Austropotamobius pallipes ɬɚ ɞɜɿ ɥɨɤɚɰɿʀ ɧɚ A. 

torrentium. ɍɫɿ ɰɿ ɡɪɚɡɤɢ ɞɚɬɭɸɬɶɫɹ 1960-1970 ɪɨɤɚɦɢ. Ɍɚɤɨɠ ɛɭɥɨ ɡɧɚɣɞɟɧɨ ɨɞɧɭ 

ɥɨɤɚɰɿɸ ɜ Ȼɨɫɧɿʀ ɬɚ Ƚɟɪɰɟɝɨɜɢɧɿ (1968 ɪɿɤ) ɬɚ ɨɞɧɭ ɜ Ɇɚɤɟɞɨɧɿʀ (2008 ɪɿɤ). ɍ Ɂɚɯɿɞɧɢɯ 

Ȼɚɥɤɚɧɚɯ ɰɟɣ ɜɢɞ ɜɿɞɨɦɢɣ ɡ ɋɟɪɛɿʀ (ɪɿɱɤɚ ȱɛɚ ɛɿɥɹ Ʉɨɫɨɜɫɶɤɨʀ Ɇɿɬɪɨɜɢɰɿ) ɬɚ 

ɑɨɪɧɨɝɨɪɿʀ (ɪɿɱɤɚ ɐɟɬɿɧɚ, Ⱦɚɥɦɚɰɿɹ) (Moszynski, 1937). ɍ 1929 ɪɨɰɿ ɡɪɚɡɤɢ ɰɶɨɝɨ 

ɜɢɞɭ ɛɭɥɢ ɩɟɪɟɞɚɧɿ ɞɨ Ɏɪɚɧɰɭɡɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɦɭɡɟɸ ɛɟɡ ɜɤɚɡɚɧɧɹ ɩɨɯɨɞɠɟɧɧɹ 

86 



 

(Subchev, 2008). Ⱥɧɚɥɨɝɿɱɧɨ, ɡɪɚɡɨɤ ɭ ɦɭɡɟʀ Ƚɭɦɛɨɥɶɞɬɚ ɜ ɉɿɜɧɿɱɧɿɣ Ɇɚɤɟɞɨɧɿʀ ɧɟ ɦɚɽ 

ɞɟɬɚɥɶɧɨɝɨ ɨɩɢɫɭ (Subchev, 2007). ɍ ɏɨɪɜɚɬɿʀ (Klobučar, 2006) ɜɢɞ ɛɭɜ 

ɡɚɪɟɽɫɬɪɨɜɚɧɢɣ ɜ ȱɫɬɪɿʀ ɧɚ As. astacus (ɩɨɬɿɤ Ȼɨɪɭɰɶɤɿ, Ⱦɚɭɫɿ, ɉɚɡɢɧ) ɬɚ Au. pallipes 

(ɨɡɟɪɨ ȼɪɚɧɫɶɤɨ, ɨɫɬɪɨɜɢ Ʉɪɟɫ ɿ Ɋɚɱɢɰɿ, Ȼɭɡɟɬ) (Klobučar et al., 2006; Šarič et al., 

2018). Ɇɢ ɩɨɜɿɞɨɦɢɥɢ ɩɪɨ ɧɨɜɿ ɦɿɫɰɹ ɡɧɚɯɨɞɠɟɧɧɹ ɰɶɨɝɨ ɜɢɞɭ ɜ ɏɨɪɜɚɬɿʀ (ɨɡɟɪɨ 

Ɇɨɞɪɨ Ɉɤɨ ɬɚ ɩɨɬɿɤ ɭ ɪɟɝɿɨɧɿ Ⱦɚɥɦɚɰɿɹ) ɬɚ ɉɿɜɧɿɱɧɿɣ Ɇɚɤɟɞɨɧɿʀ (ɩɿɜɞɟɧɧɨ-ɡɚɯɿɞɧɚ 

ɱɚɫɬɢɧɚ ɨɡɟɪɚ Ɋɟɫɟɧ). ɍɫɿ ɡɪɚɡɤɢ ɡɿ ɋɥɨɜɟɧɿʀ ɽ ɿɫɬɨɪɢɱɧɢɦɢ, ɡ ɞɚɬɚɦɢ ɡɛɨɪɭ: 1955 

(ɪɿɱɤɚ ɇɟɜɥɹɧɢɰɹ, Ȼɭɱ), 1960 (ɪɿɱɤɚ Ɏɨɣɛɚ), 1967 (ɩɨɬɿɤ Ʉɨɠɛɚɧɶɲɱɟɤ, ɇɟɛɥɨ), 1969 

(ɨɡɟɪɨ ɐɟɪɤɧɿɰɚ, Ɋɚɤɨɜɫɶɤɢɣ ɦɨɫɬɢɤ), 1971 (Ʉɚɪɥɨɜɢɰɹ) ɬɚ 1975 (ɪɿɱɤɚ Ⱦɪɚɜɚ; ɪɿɱɤɚ 

Ɋɿɠɚɧɚ). Ɉɞɧɚ ɥɨɤɚɰɿɹ (Ƚɥɿɧɲɱɢɰɹ, Ʌɸɛɥɹɧɚ) ɧɟ ɦɚɥɚ ɞɚɬɢ ɧɚ ɟɬɢɤɟɬɰɿ (ɞɢɜ. Ɍɚɛɥ. 

2.1). 

ɉɿɞ ɱɚɫ ɟɤɫɩɟɞɢɰɿʀ 2007 ɪɨɤɭ ɧɚ ɨɡɟɪɿ əɤɲɢ ɦɢ ɜɢɹɜɢɥɢ ɧɚɹɜɧɿɫɬɶ B. astaci ɧɚ 

ɪɿɱɤɨɜɨɦɭ ɪɚɤɭ Astacus leptodactylus. ɐɟ ɩɟɪɲɟ ɜɤɚɡɚɧɧɹ ɰɶɨɝɨ ɜɢɞɭ ɞɥɹ ɮɚɭɧɢ 

Ʉɚɡɚɯɫɬɚɧɭ ɬɚ ɽ ɧɚ ɞɚɧɢɣ ɦɨɦɟɧɬ ɧɚɣɫɯɿɞɧɿɲɨɸ ɬɨɱɤɨɸ ɣɨɝɨ ɚɪɟɚɥɭ. Ɂɝɿɞɧɨ ɡ 

ɑɟɤɚɧɨɜɫɶɤɨɸ (1962), ɧɚ ɩɪɢɥɟɝɥɢɯ ɞɨ Ʉɚɡɚɯɫɬɚɧɭ ɬɟɪɢɬɨɪɿɹɯ ɜɢɞ ɜɢɹɜɥɹɥɢ ɭ 

ɉɟɪɦɫɶɤɿɣ ɬɚ ɋɚɪɚɬɨɜɫɶɤɿɣ ɨɛɥɚɫɬɹɯ ɊɎ, ɚ ɬɚɤɨɠ ɭ ɪɿɱɰɿ ɉɟɤɲɚ (ɛɚɫɟɣɧ ȼɨɥɝɢ) 

ɩɨɛɥɢɡɭ ɦɿɫɬɚ Ʉɨɥɶɱɭɝɿɧɨ ȼɥɚɞɢɦɢɪɫɶɤɨʀ ɨɛɥɚɫɬɿ (1989). ɇɚ ɬɟɪɢɬɨɪɿʀ ɍɤɪɚʀɧɢ ɰɟɣ 

ɜɢɞ ɬɚɤɨɠ ɡɝɚɞɭɽɬɶɫɹ ɡ ɞɚɜɧɿɦɢ ɞɚɬɭɜɚɧɧɹɦɢ ɭ Ƚɚɥɢɱɢɧɿ, Ɉɞɟɫɿ ɬɚ Ʉɨɥɨɦɢʀ (Subchev, 

2008). Ɉɞɧɚɤ ɧɚɲɿ ɫɩɪɨɛɢ ɡɧɚɣɬɢ ɣɨɝɨ ɭ ɜɤɚɡɚɧɢɯ ɥɨɤɚɰɿɹɯ ɧɟ ɭɜɿɧɱɚɥɢɫɹ ɭɫɩɿɯɨɦ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɛɿɥɶɲɿɫɬɶ ɡɧɚɯɿɞɨɤ B. astaci, ɡɚɮɿɤɫɨɜɚɧɢɯ ɭ ɥɿɬɟɪɚɬɭɪɿ ɚɛɨ 

ɦɭɡɟɣɧɢɯ ɤɨɥɟɤɰɿɹɯ, ɦɚɸɬɶ ɦɚɣɠɟ 70-ɪɿɱɧɭ ɞɚɜɧɿɫɬɶ. ɋɩɪɨɛɢ ɩɨɜɬɨɪɧɨ ɡɧɚɣɬɢ ɰɟɣ 

ɜɢɞ ɧɟ ɛɭɥɢ ɭɫɩɿɲɧɢɦɢ, ɳɨ ɞɨɡɜɨɥɹɽ ɜɜɚɠɚɬɢ ɣɨɝɨ ɪɿɞɤɿɫɧɢɦ ɿ, ɦɨɠɥɢɜɨ, ɬɚɤɢɦ, ɳɨ 

ɡɧɚɯɨɞɢɬɶɫɹ ɧɚ ɦɟɠɿ ɡɧɢɤɧɟɧɧɹ. ɋɭɱɚɫɧɿ ɡɧɚɯɿɞɤɢ ɰɶɨɝɨ ɜɢɞɭ ɨɛɦɟɠɭɸɬɶɫɹ 

ɡɧɚɯɿɞɤɚɦɢ (Klobučar et al., 2006; Rosewarne et al., 2013) ɿ ɽ ɪɿɞɤɿɫɧɢɦɢ. 

ɋɩɟɤɬɪ ɯɚɡɹʀɜ ɜɢɞɭ B. astaci ɽ ɞɨɫɢɬɶ ɲɢɪɨɤɢɦ ɿ ɜɤɥɸɱɚɽ ɜɢɞɢ As. astacus 

(Kozarov et al. 1972, Subchev, Stanimirova 1998, Klobučar et al. 2006, Subchev, Gelder 

2010), As. leptodactylus (Kolesnykova, 2008; Boshko 2010, Subchev, Gelder 2010) ɡ 

ɦɨɠɥɢɜɢɦ ɫɩɿɜɿɫɧɭɜɚɧɧɹɦ ɡ ɿɧɲɢɦ ɜɢɞɨɦ B. parasita ɬɚ ɪɿɞɲɟ ɜɢɞɢ Au. torrentium 

(Subchev, Stanimirova 1986) ɬɚ Au. pallipes (Klobučar et al. 2006, Gelder et al. 1994). 
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Рисунок 3.8. Branchiobdella astaci Odier, 1823: A – ɡɚɝɚɥɶɧɢɣ ɜɢɝɥɹɞ; B – ɳɟɥɟɩɢ ɡ 

ɜɟɧɬɪɚɥɶɧɨʀ ɬɚ ɞɨɪɡɚɥɶɧɨʀ ɫɬɨɪɿɧ; C – ɤɨɤɨɧ ɧɚ ɡɹɛɪɨɜɨɦɭ ɮɿɥɚɦɟɧɬɿ; D – ɥɨɤɚɥɿɡɚɰɿɹ 

ɤɨɤɨɧɿɜ ɧɚ ɡɚɞɧɿɯ ɡɹɛɪɨɜɢɯ ɮɿɥɚɦɟɧɬɚɯ ɪɚɤɚ. 
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Рисунок 3.9. ȼɿɡɭɚɥɿɡɚɰɿɹ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɜɢɞɭ Branchiobdella astaci Odier, 1823 ɧɚ 

ɬɟɪɢɬɨɪɿʀ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ. ɑɟɪɜɨɧɢɦ ɤɨɥɶɨɪɨɦ ɩɨɡɧɚɱɟɧɿ ɡɧɚɯɿɞɤɢ, ɿɧɿɰɿɣɨɜɚɧɿ 

ɜ ɰɶɨɦɭ ɞɨɫɥɿɞɠɟɧɧɿ, ɠɨɜɬɢɦ ɤɨɥɶɨɪɨɦ - ɥɿɬɟɪɚɬɭɪɧɿ ɞɚɧɧɿ. Ɍɢɩɨɜɚ ɥɨɤɚɰɿɹ ɜɢɞɭ 

ɩɨɡɧɚɱɟɧɚ ɛɥɚɤɢɬɧɨɸ ɦɿɬɤɨɸ. (ɦɨɞɢɮɿɤɨɜɚɧɨ ɡɚ https://www.gbif.org) 

 

Асоцɿацɿɹ з хазɹɹми та спɿвɿснуваннɹ з ɿншими видами бранхɿобделɿд:  

As. astacus, Au. torrentium, As. leptodactylus: B. parasita; 

Au. pallipes:  B. parasita; B. italica (Ɋɢɫ 1). 

Фɿлогенетичне положеннɹ та генетичне рɿзноманɿттɹ. 

ɇɚɦɢ ɛɭɥɢ ɨɬɪɢɦɚɧɿ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɜɢɞɭ B. astaci ɡ ɨɡɟɪɚ əɤɲɢ (Ʉɚɡɚɯɫɬɚɧ). Ⱦɥɹ 

ɩɨɪɿɜɧɹɥɶɧɨɝɨ ɮɿɥɨɝɟɧɟɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ ɩɨ CO1 ɛɭɥɢ ɩɪɨɚɧɚɥɿɡɨɜɚɧɿ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɡ 

GenBank (JN204269, JN204271), ɹɤɿ ɧɚɥɟɠɚɥɢ ɞɨ ɰɶɨɝɨ ɜɢɞɭ, ɡɿɛɪɚɧɨɦɭ ɧɚ Au. 

pallipes ɡ ȼɟɥɢɤɨɛɪɢɬɚɧɿʀ. ɇɚ ɠɚɥɶ, ɧɚɦ ɧɟ ɜɞɚɥɨɫɹ ɨɬɪɢɦɚɬɢ ɹɤɿɫɧɭ ȾɇɄ ɡ 

ɱɢɫɟɥɶɧɢɯ ɡɪɚɡɤɿɜ ɡ ɦɭɡɟɸ Ʌɸɛɥɹɧɫɶɤɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ, ɨɫɤɿɥɶɤɢ ɦɚɣɠɟ ɜɫɿ ɜɨɧɢ ɛɭɥɢ 

ɞɨɫɬɚɬɧɶɨ ɫɬɚɪɢɦɢ ɿ ɞɚɬɭɜɚɥɢɫɹ 1960-1970 ɪɪ. Ⱦɟɹɤɿ ɛɭɥɢ ɡɚɮɿɤɫɨɜɚɧɿ ɭ ɮɨɪɦɚɥɿɧɿ. 
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ɇɟ ɞɢɜɥɹɱɢɫɶ ɧɚ ɞɨɫɬɚɬɧɸ ɝɟɨɝɪɚɮɿɱɧɭ ɜɿɞɫɬɚɧɶ ɦɿɠ ɩɨɩɭɥɹɰɿɹɦɢ B. astaci ɬɚ ɪɿɡɧɢɯ 

ɯɚɡɹʀɜ, ɩɨɩɭɥɹɰɿʀ ɧɟ ɡɧɚɱɧɨ ɪɿɡɧɢɥɢɫɹ ɝɟɧɟɬɢɱɧɨ, ɮɨɪɦɭɸɱɢ ɨɞɧɭ MOTU ɩɪɢ 

ɞɟɥɿɦɿɬɚɰɿʀ ɩɨ ASAP, ABGD ɬɚ PTP.  ɇɢɡɶɤɟ ɝɟɧɟɬɢɱɧɟ ɪɿɡɧɨɦɚɧɿɬɬɹ B. astaci ɦɨɠɟ 

ɛɭɬɢ ɩɨɜ’ɹɡɚɧɟ ɡ ɣɨɝɨ ɬɿɫɧɢɦ ɫɢɦɛɿɨɬɢɱɧɢɦ ɡɜ’ɹɡɤɨɦ ɿɡ ɪɿɱɤɨɜɢɦɢ ɪɚɤɚɦɢ, ɡɨɤɪɟɦɚ ɡ 

ɬɢɦ, ɳɨ ɜɿɧ ɦɟɲɤɚɽ ɜ ʀɯɧɿɯ ɡɹɛɪɚɯ. ɋɩɟɰɿɚɥɿɡɨɜɚɧɢɣ ɫɩɨɫɿɛ ɠɢɬɬɹ ɨɛɦɟɠɭɽ ɣɨɝɨ 

ɝɟɧɟɬɢɱɧɭ ɦɿɧɥɢɜɿɫɬɶ, ɨɫɤɿɥɶɤɢ ɛɭɞɶ-ɹɤɿ ɡɧɚɱɧɿ ɡɦɿɧɢ ɦɨɠɭɬɶ ɩɨɪɭɲɢɬɢ ɡɞɚɬɧɿɫɬɶ ɞɨ 

ɜɢɠɢɜɚɧɧɹ ɜ ɰɶɨɦɭ ɫɟɪɟɞɨɜɢɳɿ. ɋɬɚɛɿɥɶɧɿ ɭɦɨɜɢ ɜ ɡɹɛɪɚɯ ɪɚɤɿɜ, ɜɿɞɫɭɬɧɿɫɬɶ ɫɢɥɶɧɨɝɨ 

ɫɟɥɟɤɬɢɜɧɨɝɨ ɬɢɫɤɭ ɧɚ ɡɦɿɧɢ ɬɚ ɨɛɦɟɠɟɧɢɣ ɤɨɧɬɚɤɬ ɿɡ ɡɨɜɧɿɲɧɿɦ ɫɟɪɟɞɨɜɢɳɟɦ 

ɫɩɪɢɹɸɬɶ ɡɛɟɪɟɠɟɧɧɸ ɤɨɧɫɟɪɜɚɬɢɡɦɭ.  
 

Branchiobdella hexadonta Gruber 1882 

 

Опублɿковано в: Gruber, A. (1883). Bemerkungen über die Gattung Branchiobdella. 

Zoologischer Anzeiger. 6(138): 243-248.  

Синонɿми: Branchiobdella dubia Pierantoni, 1912; Branchiobdella hexodonta Gruber, 

1883; Branchiobdella ochridensis Georgevitch, 1957; Branchiobdella pentadonta 

Georgevitch, 1957; Branchiobdella varians var. hexodonta Gruber, 1883; Cambarincola 

pluridentata Georgevitch, 1957. 

Типовий матерɿал: ɧɟ ɛɭɥɨ ɩɨɡɧɚɱɟɧɨ ɩɪɢ ɨɩɢɫɿ 

Типова локацɿɹ: ɇɿɦɟɱɱɢɧɚ, ɛɟɡ ɭɬɨɱɧɟɧɶ ɥɨɤɚɰɿʀ 

Етимологɿɹ: ɬɚ, ɳɨ ɦɚɽ ɲɿɫɬɶ (“hexa”) ɡɭɛɰɿɜ 

Опис. Ⱦɨɜɠɢɧɚ ɡɚɮɿɤɫɨɜɚɧɢɯ ɟɤɡɟɦɩɥɹɪɿɜ ɫɬɚɧɨɜɢɬɶ 3–4 ɦɦ. Ɍɿɥɨ ɰɢɥɿɧɞɪɢɱɧɟ, 

ɬɪɨɯɢ ɪɨɡɲɢɪɟɧɟ ɜ ɫɟɝɦɟɧɬɚɯ ɬɭɥɭɛɚ 6–7. Ƚɨɥɨɜɚ ɰɢɥɿɧɞɪɢɱɧɚ; ɪɨɡɞɿɥɟɧɚ ɧɚ ɞɜɿ 

ɱɚɫɬɢɧɢ ɩɨɦɿɬɧɨɸ ɛɨɪɨɡɧɨɸ; ɲɢɪɢɧɚ ɝɨɥɨɜɢ ɞɨɪɿɜɧɸɽ ɲɢɪɢɧɿ ɩɟɪɲɨɝɨ ɫɟɝɦɟɧɬɚ 

ɬɭɥɭɛɚ. Ɂɝɿɞɧɨ ɡ Nesemann (1999), ɩɟɪɢɫɬɨɦɿɚɥɶɧɿ ɝɭɛɢ ɜɿɞɨɤɪɟɦɥɟɧɿ ɜɿɞ ɝɨɥɨɜɢ 

ɝɥɢɛɨɤɨɸ ɛɨɪɨɡɧɨɸ (Ɋɢɫ. 3.11). ɓɟɥɟɩɢ ɩɪɹɦɨɤɭɬɧɿ; ʀɯ ɞɨɜɠɢɧɚ ɜɞɜɿɱɿ ɛɿɥɶɲɚ ɡɚ 

ɲɢɪɢɧɭ. Ⱦɨɜɠɢɧɚ ɞɨɪɫɚɥɶɧɨʀ ɳɟɥɟɩɢ ɫɬɚɧɨɜɢɬɶ 18–20 ɦɤɦ; ɞɨɜɠɢɧɚ ɜɟɧɬɪɚɥɶɧɨʀ 

ɳɟɥɟɩɢ – 16–18 ɦɤɦ; ɲɢɪɢɧɚ ɳɟɥɟɩ – 7–9 ɦɤɦ. Ɂɭɛɧɚ ɮɨɪɦɭɥɚ 6/5. Ɂɭɛɰɿ ɬɪɢɤɭɬɧɿ. 

Ʉɪɚɣɨɜɿ ɡɭɛɰɿ ɡɛɿɥɶɲɟɧɿ ɧɚ ɨɛɨɯ ɤɿɧɰɹɯ ɳɟɥɟɩ. ɑɨɥɨɜɿɱɢɣ ɝɨɧɨɩɨɪ ɞɨɫɬɚɬɧɶɨ 

ɩɨɦɿɬɧɢɣ, ɚɬɪɿɭɦ ɡɚɣɦɚɽ ¼ ɱɚɫɬɢɧɭ 6-ɝɨ ɫɟɝɦɟɧɬɚ ɬɿɥɚ. Ƀɨɝɨ ɡɚɥɨɡɢɫɬɚ ɱɚɫɬɢɧɚ 
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ɬɨɜɫɬɿɲɚ ɡɚ ɬɪɭɛɱɚɫɬɭ ɭ ɞɜɚ ɪɚɡɢ, ɧɟ ɮɨɪɦɭɽ ɡɚɝɢɛɿɜ. Ɍɪɭɛɱɚɫɬɚ ɱɚɫɬɢɧɚ ɦɚɣɠɟ ɬɚɤɨʀ 

ɠ ɞɨɜɠɢɧɢ, ɳɨ ɿ ɡɚɥɨɡɢɫɬɚ.  Ʉɨɩɭɥɹɬɢɜɧɚ ɛɭɪɫɚ 100 ɦɤɦ ɡɚɜɲɢɪɲɤɢ. ɋɩɟɪɦɚɬɟɤɚ ɦɚɽ 

ɮɨɪɦɭ ɪɢɛɨɥɨɜɧɨɝɨ ɝɚɱɤɚ. ȼɧɭɬɪɿɲɧɿɣ ɜɿɞɪɨɫɬɨɤ ɫɩɟɪɦɚɬɟɤɢ ɬɟɠ ɡɚɝɧɭɬɢɣ ɭ ɮɨɪɦɿ 

ɝɚɱɤɚ. ɋɟɪɟɞɧɿɣ ɤɚɧɚɥ ɪɨɡɞɿɥɹɽ ɫɩɟɪɦɚɬɟɤɭ ɧɚ ɞɜɿ ɱɚɫɬɢɧɢ: ɥɨɩɚɬɤɨɩɨɞɿɛɧɭ ɛɭɥɶɛɭ 

ɫɩɟɪɦɚɬɟɤɢ ɬɚ ɛɿɥɶɲ ɜɭɡɶɤɢɣ ɡɨɜɧɿɲɧɿɣ ɤɚɧɚɥ ɫɩɟɪɦɚɬɟɤɢ, ɹɤɿɣ ɡɚɤɿɧɱɭɽɬɶɫɹ ɞɭɠɟ 

ɦɚɥɟɧɶɤɢɦ ɨɬɜɨɪɨɦ ɿ ɦɚɣɠɟ ɧɟ ɩɨɦɿɬɧɢɣ ɡɨɜɧɿ.   

Опис та локалɿзацɿɹ коконɿв. Ʉɚɩɫɭɥɚ ɤɨɤɨɧɚ ɨɜɚɥɶɧɨʀ ɮɨɪɦɢ ɡ ɤɨɪɢɱɧɟɜɢɦ 

ɤɨɜɩɚɱɤɨɦ, ɞɨɜɠɢɧɨɸ 0,2 ɦɦ ɿ ɲɢɪɢɧɨɸ 0,18 ɦɦ, ɡ ɞɨɜɠɢɧɨɸ ɫɬɟɛɥɚ 0,1 ɦɦ. Ʉɨɤɨɧɢ 

ɧɟ ɛɭɥɢ ɡɧɚɣɞɟɧɿ ɜɿɥɶɧɨ ɜ ɤɨɧɬɟɣɧɟɪɚɯ ɿɡ ɡɪɚɡɤɚɦɢ, ɚ ɥɢɲɟ ɜ ɡɹɛɪɨɜɢɯ ɤɚɦɟɪɚɯ, 

ɡɨɤɪɟɦɚ ɩɪɢɤɪɿɩɥɟɧɿ ɞɨ ɡɹɛɪɨɜɢɯ ɧɢɬɨɤ. Ⱦɟɹɤɿ ɡɹɛɪɨɜɿ ɧɢɬɤɢ ɦɚɥɢ ɩɨɦɿɬɧɿ 

ɩɨɲɤɨɞɠɟɧɧɹ (Ɋɢɫ. 3.11), ɬɚɤɨɠ ʀɯ ɮɪɚɝɦɟɧɬɢ ɛɭɥɢ ɩɪɢɫɭɬɧɿ ɭ ɜɦɿɫɬɿ ɤɢɲɟɱɧɢɤɚ 

ɰɶɨɝɨ ɜɢɞɭ. 

Поширеннɹ. Ɂɚɯɿɞɧɚ ɉɚɥɟɚɪɤɬɢɤɚ (Ɋɢɫ. 3.10). ɍ Ɂɚɯɿɞɧɢɯ Ȼɚɥɤɚɧɚɯ ɰɟɣ ɜɢɞ ɜɩɟɪɲɟ 

ɛɭɜ ɡɚɪɟɽɫɬɪɨɜɚɧɢɣ ɭ ɏɨɪɜɚɬɿʀ Klobučar et al. (2006) ɬɚ ɭ ɑɨɪɧɨɝɨɪɿʀ Gelder (1999). 

Ɇɭɡɟɣɧɿ ɡɪɚɡɤɢ ɡ ɏɨɪɜɚɬɿʀ («ɉɥɿɬɜɢɰɿ» ɭ 1939 ɪɨɰɿ) ɬɚ ɑɨɪɧɨɝɨɪɿʀ (ɛɿɥɹ ɇɿɤɲɢɱɚ, 

ɪɿɱɤɚ Ɂɟɬɚ, 1998 ɪ.) ɡɛɟɪɿɝɚɸɬɶɫɹ ɜ ɤɨɥɟɤɰɿʀ ɒɜɟɞɫɶɤɨɝɨ ɦɭɡɟɸ ɩɪɢɪɨɞɧɨʀ ɿɫɬɨɪɿʀ 

(Subchev, 2009). ɇɟɳɨɞɚɜɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɜɿɞɨɦɢɥɢ ɩɪɨ ɱɚɫɬɭ ɩɪɢɫɭɬɧɿɫɬɶ ɰɶɨɝɨ 

ɜɢɞɭ ɧɚ Au. torrentium ɬɚ Au. pallipes ɭ ɏɨɪɜɚɬɿʀ (Šarič et al., 2018). ɉɟɪɲɟ 

ɩɨɜɿɞɨɦɥɟɧɧɹ ɩɪɨ ɰɟɣ ɜɢɞ ɭ ɉɿɜɧɿɱɧɿɣ Ɇɚɤɟɞɨɧɿʀ ɛɭɥɨ ɡ ɨɡɟɪɚ Ⱦɨɣɪɚɧ (Karaman, 

1967). ɉɿɡɧɿɲɟ Subchev (2007) ɡɚɡɧɚɱɢɜ ɣɨɝɨ ɩɪɢɫɭɬɧɿɫɬɶ ɭ ɦɭɡɟɣɧɢɯ ɡɪɚɡɤɚɯ 

ɪɚɤɨɩɨɞɿɛɧɢɯ, ɡɿɛɪɚɧɢɯ ɭ ɉɿɜɧɿɱɧɿɣ Ɇɚɤɟɞɨɧɿʀ, ɛɟɡ ɞɟɬɚɥɶɧɢɯ ɞɚɧɢɯ ɩɪɨ ɦɿɫɰɟ ɡɛɨɪɭ. 

Ɂɪɚɡɤɢ ɡ Ȼɨɫɧɿʀ ɬɚ Ƚɟɪɰɟɝɨɜɢɧɢ ɜ ɤɨɥɟɤɰɿʀ ɪɚɤɨɩɨɞɿɛɧɢɯ Ɇɭɡɟɸ ɩɪɢɪɨɞɧɨʀ ɿɫɬɨɪɿʀ ɭ 

ȼɿɞɧɿ (Ⱥɜɫɬɪɿɹ) ɜɤɥɸɱɚɥɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɚɫɨɰɿɣɨɜɚɧɢɯ ɡ Au. pallipes, ɚɥɟ ɛɟɡ ɬɨɱɧɨʀ 

ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ʀɯɧɿ ɝɟɨɝɪɚɮɿɱɧɿ ɥɨɤɚɰɿʀ (Subchev & Gelder, 2010). ɉɟɪɲɢɣ ɡɚɩɢɫ ɞɥɹ 

Ȼɨɫɧɿʀ ɬɚ Ƚɟɪɰɟɝɨɜɢɧɢ (BIH) ɛɭɜ ɡɿ ɡɚɯɿɞɧɨʀ ɱɚɫɬɢɧɢ ɤɪɚʀɧɢ, ɪɚɣɨɧɭ Ƚɥɚɦɨɱɚ 

(Karaman, 1967). ɇɚɲ ɨɝɥɹɞ ɤɨɥɟɤɰɿʀ ɜ ɍɧɿɜɟɪɫɢɬɟɬɿ Ʌɸɛɥɹɧɢ ɩɿɞɬɜɟɪɞɢɜ ɩɨɩɟɪɟɞɧɿ 

ɡɚɩɢɫɢ B. hexadonta ɡ Ȼɨɫɧɿʀ ɬɚ Ƚɟɪɰɟɝɨɜɢɧɢ (ɩɨɬɿɤ ɛɿɥɹ ɍɜɿɪɚ, Ʉɥɚɞɚɧɶ, 2004 ɪ.). Ɇɢ 

ɬɚɤɨɠ ɩɿɞɬɜɟɪɞɢɥɢ ɧɢɡɤɭ ɥɨɤɚɰɿɣ ɭ ɋɥɨɜɟɧɿʀ: ɪɿɱɤɚ Ⱦɪɚɜɚ (1975 ɪ.), ɫɬɪɭɦɨɤ ɛɿɥɹ 

Ȼɨɯɢɧɫɶɤɨʀ Ȼɟɥɢ, Ȼɥɟɞ (2000 ɪ.), ɫɬɪɭɦɨɤ ɛɿɥɹ Ɂɚɩɥɚɧɢ (2000 ɪ.), ɫɬɪɭɦɨɤ ɏɨɬɟɧɶɤɚ 

(2000 ɪ.), ɜɨɞɨɫɩɚɞ ɇɟɠɢɰɹ, ɪɿɱɤɚ Ʉɭɩɚ (2004 ɪ.) ɬɚ ɪɿɱɤɚ Ʉɨɥɩɚ (2002 ɪ.) (ɞɢɜ. Ɍɚɛɥ. 
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2.1). Ɋɚɧɿɲɟ ɽɞɢɧɢɣ ɡɚɩɢɫ ɰɶɨɝɨ ɜɢɞɭ ɭ ɋɥɨɜɟɧɿʀ ɧɚɥɟɠɚɜ Karaman (1967), ɹɤɢɣ 

ɡɧɚɣɲɨɜ ɣɨɝɨ ɭ ɧɟɜɟɥɢɤɿɣ ɪɿɱɰɿ ȼɪɯɧɢɲɤɢ Ɉɛɪɯ ɛɿɥɹ ɨɡɟɪɚ ɐɟɪɤɧɢɰɹ.  

ȼɩɟɪɲɟ ɦɢ ɩɨɜɿɞɨɦɥɹɽɦɨ ɩɪɨ ɰɟɣ ɜɢɞ ɡ ɬɟɪɢɬɨɪɿʀ ɍɤɪɚʀɧɢ ɡ ɪɿɱɤɨɜɨɝɨ ɪɚɤɭ As. 

astacus (Ɂɚɤɚɪɩɚɬɬɹ, ɨɡɟɪɨ ɋɢɧɟɜɿɪ).   

Асоцɿацɿɹ з хазɹɹми та спɿвɿснуваннɹ бранхɿобделɿд: 

Au. pallipes: B. pentadonta + B. parasita; B. italica; Au. torrentium: B. pentadonta + B. 

parasita; As. astacus: B. balcanica; As. leptodactylus 

 

Рисунок 3.10. ɉɨɲɢɪɟɧɧɹ B. hexadonta ɧɚ ɬɟɪɢɬɨɪɿʀ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ. Ɂɛɨɪɢ, 

ɡɪɨɛɥɟɧɿ ɬɚ ɩɪɨɚɧɚɥɿɡɨɜɚɧɿ ɜ ɞɚɧɿɣ ɪɨɛɨɬɿ, ɩɨɡɧɚɱɟɧɨ ɱɟɪɜɨɧɢɦ ɤɨɥɶɨɪɨɦ. Ɍɢɩɨɜɚ 

ɥɨɤɚɰɿɹ ɩɨɡɧɚɱɟɧɚ ɛɥɚɤɢɬɧɨɸ ɦɿɬɤɨɸ (ɦɨɞɢɮɿɤɨɜɚɧɨ ɡɚ https://www.gbif.org). 
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Рисунок 3.11. Ɇɨɪɮɨɥɨɝɿɱɧɿ ɬɚ ɚɧɚɬɨɦɿɱɧɿ ɨɡɧɚɤɢ Branchiobdella hexadonta: Ⱥ – 

ɞɨɪɫɚɥɶɧɚ ɳɟɥɟɩɚ; B – ɜɟɧɬɪɚɥɶɧɚ ɳɟɥɟɩɚ; ɋ - ɪɟɩɪɨɞɭɤɬɢɜɧɚ ɫɢɫɬɟɦɚ: ɋ1 - 

ɤɨɪɨɬɤɢɣ ɚɬɪɿɭɦ, ɋ2 - ɫɩɟɪɦɚɬɟɤɚ ɭ ɮɨɪɦɿ ɝɚɱɤɚ;  D – ɩɨɲɤɨɞɠɟɧɿ ɡɹɛɪɨɜɿ ɧɢɬɤɢ 

ɪɿɱɤɨɜɨɝɨ ɪɚɤɭ; E - ɤɨɤɨɧɢ ɧɚ ɡɹɛɪɨɜɢɯ ɮɿɥɚɦɟɧɬɚɯ; F - ɡɚɝɚɥɶɧɢɣ ɜɢɝɥɹɞ ɞɨɪɨɫɥɨʀ 

ɨɫɨɛɢɧɢ: F1 - ɝɨɥɨɜɧɢɣ ɜɿɞɞɿɥ ɡ ɩɟɪɢɫɬɨɦɿɭɦɨɦ. 

Branchiobdella kozarovi Subchev, 1978 

 

Опублɿковано в: Subchev, M. (1978). A new branchiobdellid - Branchiobdella kozarovi sp. n. 

(Oligochaeta, Branchiobdellidae) from Bulgaria. Acta zoologica bulgarica. 9: 78-80. 
Синонɿми: ɧɟɦɚɽ. 

Типовий матерɿал: 1. ɇɚɰɿɨɧɚɥɶɧɢɣ ɦɭɡɟɣ ɩɪɢɪɨɞɧɨʀ ɿɫɬɨɪɿʀ ɜ ɋɨɮɿʀ, Ȼɨɥɝɚɪɿɹ. 2. 

ɉɚɪɚɬɢɩ Branchiobdella kozarovi Subchev, 1978 NHMUK ZOO 2011.18-27. Ʉɨɥɟɤɰɿɹ 

ɡɪɚɡɤɿɜ ɇɚɰɿɨɧɚɥɶɧɨɝɨ ɦɭɡɟɸ ɩɪɢɪɨɞɧɨʀ ɿɫɬɨɪɿʀ (Ʌɨɧɞɨɧ). 3. ɉɚɪɚɬɢɩ Branchiobdella 

kozarovi Subchev, 1978 MNHN IN VV-147. Ⱦɠɟɪɟɥɨ: Ʉɨɥɟɤɰɿɹ ɧɟɦɚɬɨɞ (IN) 
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ɇɚɰɿɨɧɚɥɶɧɨɝɨ ɦɭɡɟɸ ɩɪɢɪɨɞɧɨʀ ɿɫɬɨɪɿʀ (MNHN – ɉɚɪɢɠ). 4. ɉɚɪɚɬɢɩ Branchiobdella 

kozarovi Subchev, 1978 ZMB Collection Vermes 7422-E. Ⱦɠɟɪɟɥɨ: Ʉɨɥɟɤɰɿɹ Vermes – 

ZMB. 

Типова локацɿɹ: ɲɬɭɱɧɿ ɫɬɚɜɤɢ ɩɨɛɥɢɡɭ ɫ. Ɋɚɡɞɟɥɧɚ, ȼɚɪɧɟɧɫɶɤɚ ɨɛɥɚɫɬɶ, Ȼɨɥɝɚɪɿɹ. 

Етимологɿɹ: ɧɚɡɜɚ ɜɢɞɭ ɩɨɯɨɞɢɬɢɬɶ ɧɚ ɱɟɫɬɶ ɜɿɞɨɦɨɝɨ ɛɨɥɝɚɪɫɶɤɨɝɨ ɞɨɫɥɿɞɧɢɤɚ, ɜ 

ɬɨɦɭ ɱɢɫɥɿ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, Ƚ. Ʉɨɡɚɪɨɜɚ.  

 

 
Ɋɢɫɭɧɨɤ 3.12. Ɇɨɪɮɨɥɨɝɿɱɧɿ ɬɚ ɚɧɚɬɨɦɿɱɧɿ ɨɡɧɚɤɢ Branchiobdella kozarovi: Ⱥ – ɤɨɪɨɬɤɢɣ ɚɬɪɿɭɦ; B – 

ɫɩɟɪɦɚɬɟɤɚ; ɋ - ɞɨɪɡɚɥɶɧɚ ɳɟɥɟɩɚ; D - ɜɟɧɬɪɚɥɶɧɚ ɳɟɥɟɩɚ; E - ɤɨɤɨɧɢ ɧɚ ɡɹɛɪɚɯ;  ȿ1 – ɤɨɤɨɧɢ, 

SEM; E2 - ɤɪɢɲɟɱɤɚ ɤɨɤɨɧɭ ɭ ɮɨɪɦɿ ɤɨɜɩɚɱɤɚ, SEM; F - ɡɚɝɚɥɶɧɢɣ ɜɢɝɥɹɞ ɞɨɪɨɫɥɨʀ ɨɫɨɛɢɧɢ: F1 - 

ɝɨɥɨɜɧɢɣ ɜɿɞɞɿɥ ɡ ɱɿɬɤɨ ɜɿɞɿɥɟɧɢɦ ɩɟɪɢɫɬɨɦɿɭɦɨɦ, SEM; F2 - ɤɨɩɭɥɹɬɢɜɧɚ ɛɭɪɫɚ ɡ ɜɢɜɟɪɧɭɬɢɦ 

ɩɟɧɿɫɨɦ, SEM.  

 

Опис. ɀɢɜɿ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ ɛɟɡɛɚɪɜɧɿ. Ⱦɨɜɠɢɧɚ ʀɯ ɬɿɥɚ ɤɨɥɢɜɚɽɬɶɫɹ ɜɿɞ 0,9 ɞɨ 3,5 ɦɦ. 

Ɍɿɥɨ ɦɚɽ ɰɢɥɿɧɞɪɢɱɧɭ ɮɨɪɦɭ, ɪɿɜɧɨɦɿɪɧɨ ɩɨɬɨɜɳɟɧɟ, ɪɨɡɲɢɪɸɽɬɶɫɹ ɞɨ 8–11 

ɫɟɝɦɟɧɬɿɜ. Ƚɨɥɨɜɚ ɨɜɚɥɶɧɚ, ʀʀ ɲɢɪɢɧɚ ɧɟ ɩɟɪɟɜɢɳɭɽ ɲɢɪɢɧɭ ɩɟɪɲɨɝɨ ɫɟɝɦɟɧɬɚ 
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ɬɭɥɭɛɚ. ɉɟɪɢɫɬɨɦɿɭɦ ɜɿɞɞɿɥɟɧɢɣ ɜɿɞ ɝɨɥɨɜɢ ɱɿɬɤɨ ɜɢɞɢɦɨɸ ɛɨɪɨɡɧɨɸ (Nesemann, 

1999). ɋɩɢɧɧɚ ɬɚ ɱɟɪɟɜɧɚ ɝɭɛɢ ɞɨɛɪɟ ɜɢɪɚɠɟɧɿ. ɓɟɥɟɩɢ ɩɪɹɦɨɤɭɬɧɿ, ɜɟɪɯɧɹ ɳɟɥɟɩɚ 

ɥɢɲɟ ɬɪɨɯɢ ɛɿɥɶɲɚ ɡɚ ɧɢɠɧɸ. ȼɢɫɨɬɚ ɳɟɥɟɩɢ ɫɬɚɧɨɜɢɬɶ ɬɪɨɯɢ ɛɿɥɶɲɟ ɩɨɥɨɜɢɧɢ ʀʀ 

ɲɢɪɢɧɢ. ɓɟɥɟɩɢ ɦɚɸɬɶ ɡɭɛɰɿ, ɫɟɪɟɞ ɹɤɢɯ ɰɟɧɬɪɚɥɶɧɢɣ ɽ ɧɚɣɛɿɥɶɲɢɦ. ɉɨ ɨɛɢɞɜɚ 

ɛɨɤɢ ɜɿɞ ɧɶɨɝɨ ɪɨɡɬɚɲɨɜɚɧɿ ɞɪɿɛɧɿ ɤɨɧɿɱɧɿ ɡɭɛɰɿ, ɤɿɥɶɤɿɫɬɶ ɹɤɢɯ ɦɨɠɟ ɜɚɪɿɸɜɚɬɢ. 

Ɂɭɛɧɚ ɮɨɪɦɭɥɚ 5/5 ɚɛɨ 5/6 (Ɋɢɫ. 3.12). 

Ⱥɬɪɿɭɦ ɹɜɥɹɽ ɫɨɛɨɸ ɞɭɠɟ ɤɨɪɨɬɤɭ ɬɚ ɬɨɜɫɬɭ ɬɪɭɛɤɭ. Ɂɚɥɨɡɢɫɬɚ ɱɚɫɬɢɧɚ ɚɬɪɿɭɦɭ 

ɤɨɪɨɬɤɚ, ɦɚɽ ɯɚɪɚɤɬɟɪɧɢɣ ɜɢɝɢɧ ɧɚ ɩɟɪɟɞɧɶɨɦɭ ɤɿɧɰɿ ɬɚ ɜɿɞɧɨɫɧɨ ɜɟɥɢɤɢɣ ɞɿɚɦɟɬɪ. 

ɇɟɡɚɥɨɡɢɫɬɚ ɱɚɫɬɢɧɚ ɬɪɨɯɢ ɞɨɜɲɚ ɡɚ ɡɚɥɨɡɢɫɬɭ. ȼɨɧɚ ɭɬɜɨɪɸɽ ɝɨɫɬɪɢɣ ɤɭɬ ɿɡ 

ɡɚɥɨɡɢɫɬɨɸ ɱɚɫɬɢɧɨɸ. ɍ ɡɚɥɨɡɢɫɬɭ ɱɚɫɬɢɧɭ ɚɬɪɿɭɦɭ ɛɿɥɹ ɜɢɝɢɧɭ ɣɨɝɨ ɩɟɪɟɞɧɶɨɝɨ 

ɤɿɧɰɹ ɜɩɚɞɚɽ ɫɿɦ’ɹɩɪɨɜɿɞ. ȼɟɥɢɤɿ ɫɿɦ’ɹɧɿ ɜɨɪɨɧɤɢ (Subchev, 1978). ȼɟɥɢɤɚ, ɞɨɛɪɟ 

ɩɨɦɿɬɧɚ ɤɨɩɭɥɹɬɢɜɧɚ ɛɭɪɫɚ ɡ ɝɥɚɞɤɢɦ ɩɟɧɿɫɨɦ. Ʉɨɩɭɥɹɬɢɜɧɚ ɛɭɪɫɚ ɱɚɫɬɨ ɜɢɜɟɪɬɚɽɬɶɫɹ 

ɩɪɢ ɮɿɤɫɚɰɿʀ. 

ɋɩɟɪɦɚɬɟɤɚ ɫɤɥɚɞɚɽɬɶɫɹ ɡ ɛɭɥɶɛɢ ɬɚ ɜɢɜɿɞɧɨɝɨ ɤɚɧɚɥɭ. Ȼɭɥɶɛɚ ɦɚɽ ɩɪɢɛɥɢɡɧɨ 

ɬɚɤɭ ɠ ɞɨɜɠɢɧɭ, ɹɤ ɿ ɜɢɜɿɞɧɢɣ ɤɚɧɚɥ. ȼɨɧɚ ɦɚɽ ɨɜɚɥɶɧɨ-ɜɢɬɹɝɧɭɬɭ ɮɨɪɦɭ ɬɚ 

ɧɟɪɿɜɧɨɦɿɪɧɭ ɲɢɪɢɧɭ (ɞɨ ɩɪɨɤɫɢɦɚɥɶɧɨɝɨ ɤɿɧɰɹ ɩɥɚɜɧɨ ɡɜɭɠɭɽɬɶɫɹ). ɉɨɦɿɬɧɢɣ 

ɦɚɥɟɧɶɤɢɣ ɜɧɭɬɪɿɲɧɿɣ ɜɿɞɪɨɫɬɨɤ ɫɩɟɪɦɚɬɟɤɢ. ɍ ɧɟɡɪɿɥɢɯ ɨɫɨɛɢɧ ɛɭɥɶɛɚ ɧɚɝɚɞɭɽ 

ɜɢɬɹɝɧɭɬɭ ɬɪɭɛɤɭ (Ɋɢɫ. 3.12).   

Варɿацɿʀ: ɍ ɡɧɚɣɞɟɧɢɯ ɟɤɡɟɦɩɥɹɪɿɜ ɮɨɪɦɚ ɬɚ ɩɪɨɩɨɪɰɿʀ ɬɿɥɚ ɜ ɨɫɧɨɜɧɨɦɭ 

ɜɿɞɩɨɜɿɞɚɸɬɶ ɨɩɢɫɭ Branchiobdella kozarovi (Subchev, 1978), ɚɥɟ ɜ ɧɚɲɢɯ ɩɨɩɭɥɹɰɿɹɯ 

ɜɢɹɜɥɟɧɨ ɞɟɹɤɿ ɨɫɨɛɥɢɜɨɫɬɿ: 

1. Ⱦɨɜɠɢɧɚ ɬɿɥɚ ɞɨɫɥɿɞɠɟɧɢɯ ɧɚɦɢ ɱɟɪɜ’ɹɤɿɜ ɫɹɝɚɽ 3,5 ɦɦ, ɳɨ ɜɿɞɪɿɡɧɹɽɬɶɫɹ ɜɿɞ 

ɞɚɧɢɯ Subchev, 1978 (ɜɿɧ ɜɤɚɡɭɽ ɞɨɜɠɢɧɭ 1,1–1,7 ɦɦ), ɚɥɟ ɡɛɿɝɚɽɬɶɫɹ ɡ ɞɚɧɢɦɢ 

Ȼɨɲɤɨ, 1982. 

2. Ʉɿɥɶɤɿɫɬɶ ɡɭɛɰɿɜ ɦɨɠɟ ɜɚɪɿɸɜɚɬɢ ɜɿɞ 5 ɞɨ 7. ɍ ɧɚɲɢɯ ɡɪɚɡɤɚɯ ɱɚɫɬɿɲɟ 

ɡɭɫɬɪɿɱɚɥɚɫɹ ɡɭɛɧɚ ɮɨɪɦɭɥɚ 5/6 (60%), ɪɿɞɲɟ – 5/5 (34%) ɬɚ ɳɟ ɪɿɞɲɟ – 5/7 

(6%). Ɂɭɛɰɿ ɱɚɫɬɨ ɫɩɪɹɦɨɜɚɧɿ ɜ ɪɿɡɧɿ ɛɨɤɢ ɿ ɧɟ ɥɟɠɚɬɶ ɧɚ ɨɞɧɿɣ ɥɿɧɿʀ. 

3. Ʉɨɤɨɧɢ ɧɿɤɨɥɢ ɧɟ ɜɢɹɜɥɹɥɢɫɹ ɧɚ ɡɨɜɧɿɲɧɿɯ ɩɨɤɪɨɜɚɯ ɪɚɤɚ, ɚ ɡɚɜɠɞɢ 

ɪɨɡɬɚɲɨɜɭɜɚɥɢɫɹ ɛɿɥɹ ɨɫɧɨɜɢ ɡɹɛɪɨɜɢɯ ɩɥɚɫɬɢɧ, ɭ ɩɟɪɲɿɣ ɬɪɟɬɢɧɿ ɞɨɜɠɢɧɢ 
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ɡɹɛɪɨɜɢɯ ɧɢɬɨɤ, ɚ ɬɚɤɨɠ ɧɚ ɜɧɭɬɪɿɲɧɿɣ ɫɬɨɪɨɧɿ ɡɹɛɪɨɜɢɯ ɤɪɢɲɨɤ (ɭ ɧɟɜɟɥɢɤɿɣ 

ɤɿɥɶɤɨɫɬɿ). 

4. ɇɚɲɿ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɡɚ ɩɨɜɟɞɿɧɤɨɸ Branchiobdella kozarovi ɬɚ ɞɨɫɥɿɞɠɟɧɧɹ 

ɜɦɿɫɬɭ ʀɯ ɤɢɲɟɱɧɢɤɚ ɩɨɤɚɡɚɥɢ, ɳɨ ɧɚɜɿɬɶ ɡɚ ɭɦɨɜɢ ɞɨɫɬɚɬɧɶɨʀ ɤɿɥɶɤɨɫɬɿ 

ɜɨɞɨɪɨɫɬɟɣ ɬɚ ɞɟɬɪɢɬɭ, Branchiobdella kozarovi ɱɚɫɬɨ ɜɞɚɸɬɶɫɹ ɞɨ ɤɚɧɿɛɚɥɿɡɦɭ. 

Опис та локалɿзацɿɹ коконɿв. Ʉɨɤɨɧɢ ɛɟɡɛɚɪɜɧɿ ɚɛɨ ɤɨɪɢɱɧɸɜɚɬɿ, ɡɚɡɜɢɱɚɣ ɦɿɫɬɹɬɶ 

ɨɞɧɟ ɹɣɰɟ. Ʉɚɩɫɭɥɚ ɤɨɤɨɧɭ ɨɜɚɥɶɧɚ, ɦɚɽ ɤɪɢɲɟɱɤɭ ɭ ɮɨɪɦɿ ɝɨɫɬɪɨɝɨ ɤɨɜɩɚɱɤɚ. 

Ⱦɨɜɠɢɧɚ ɤɚɩɫɭɥɢ ɤɨɤɨɧɭ ɬɪɨɲɤɢ ɛɿɥɶɲɚ ɞɨɜɠɢɧɢ ɣɨɝɨ ɧɿɠɤɢ. Ʉɨɤɨɧɢ ɧɿɤɨɥɢ ɧɟ ɛɭɥɢ 

ɡɧɚɣɞɟɧɿ ɧɚ ɩɨɜɟɪɯɧɿ ɬɿɥɚ ɪɚɤɚ; ɜɨɧɢ ɡɚɜɠɞɢ ɥɨɤɚɥɿɡɭɜɚɥɢɫɹ ɛɿɥɹ ɨɫɧɨɜɢ ɡɹɛɪɨɜɢɯ 

ɩɥɚɫɬɢɧ, ɭ ɩɪɨɤɫɢɦɚɥɶɧɿɣ ɱɚɫɬɢɧɿ ɡɹɛɪɨɜɢɯ ɮɿɥɚɦɟɧɬɿɜ ɿ ɪɿɞɲɟ ɧɚ ɜɧɭɬɪɿɲɧɿɣ 

ɱɚɫɬɢɧɿ ɡɹɛɪɨɜɢɯ ɤɪɢɲɨɤ. Ʉɿɥɶɤɿɫɬɶ ɤɨɤɨɧɿɜ ɧɚ ɨɞɧɭ ɡɹɛɪɨɜɭ ɩɥɚɫɬɢɧɭ ɜɚɪɿɸɜɚɥɚɫɹ ɜ 

ɫɟɪɟɞɧɶɨɦɭ ɜɿɞ 250 ɤɨɤɨɧɿɜ ɭ ɛɟɪɟɡɧɿ ɞɨ 150 ɤɨɤɨɧɿɜ ɭ ɫɟɪɩɧɿ.  

 

 

Рисунок 3.13. ɉɨɲɢɪɟɧɧɹ B. kozarovi ɧɚ ɬɟɪɢɬɨɪɿʀ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ. Ɂɛɨɪɢ, 

ɡɪɨɛɥɟɧɿ ɬɚ ɩɪɨɚɧɚɥɿɡɨɜɚɧɿ ɜ ɞɚɧɿɣ ɪɨɛɨɬɿ, ɩɨɡɧɚɱɟɧɿ ɠɨɜɬɢɦ ɤɨɥɶɨɪɨɦ 

(ɦɨɞɢɮɿɤɨɜɚɧɨ ɡɚ https://www.gbif.org). 
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Поширеннɹ. ȼɢɞ ɛɭɜ ɨɩɢɫɚɧɢɣ ɧɚ ɲɢɪɨɤɨɩɚɥɨɦɭ ɪɚɤɭ Astacus astacus ɡɿ ɫɬɚɜɤɿɜ 

Ȼɨɥɝɚɪɿʀ (Subchev, 1978). Ⱦɟɬɚɥɶɧɢɣ ɨɩɢɫ ɩɨɲɢɪɟɧɧɹ B. kozarovi ɜ ȯɜɪɨɩɿ ɧɚɜɟɞɟɧɨ ɭ 

ɪɨɛɨɬɚɯ Fard & Gelder (2011) ɬɚ Kolesnykova et al. (2012). ɇɚɣɛɿɥɶɲɚ ɤɿɥɶɤɿɫɬɶ 

ɥɨɤɚɰɿɣ ɞɥɹ ɰɶɨɝɨ ɜɢɞɭ ɡɚɪɟɽɫɬɪɨɜɚɧɚ ɜ ɍɤɪɚʀɧɿ, ɳɨ ɩɿɞɬɜɟɪɞɠɭɽɬɶɫɹ ɜ ɧɚɲɢɯ 

ɪɨɛɨɬɚɯ (Kolesnykova, 2007; Kolesnykova, 2008) ɬɚ ɭ ɩɨɩɟɪɟɞɧɿɣ ɭɡɚɝɚɥɶɧɸɸɱɿɣ 

ɪɨɛɨɬɿ Boshko (2005). ɉɨɹɜɚ ɰɶɨɝɨ ɜɢɞɭ ɜ ɞɟɹɤɢɯ ɤɪɚʀɧɚɯ, ɧɚɩɪɢɤɥɚɞ ɭ ɉɨɥɶɳɿ 

(Śmietana & Wierzbicka, 1999), ɦɨɠɟ ɛɭɬɢ ɩɨɜ’ɹɡɚɧɚ ɡ ɿɧɬɪɨɞɭɤɰɿɽɸ ɞɨɜɝɨɩɚɥɨɝɨ 

ɪɿɱɤɨɜɨɝɨ ɪɚɤɭ ɡ ɩɪɨɦɢɫɥɨɜɨɸ ɦɟɬɨɸ. ɇɚ ɫɯɨɞɿ ɚɪɟɚɥ B. kozarovi ɨɯɨɩɥɸɽ ȱɪɚɧ, 

Ɍɭɪɟɱɱɢɧɭ, Ƚɪɭɡɿɸ ɬɚ Ʉɚɡɚɯɫɬɚɧ (Fard & Gelder 2011) (Ɋɢɫ. 3.13). ȼɪɚɯɨɜɭɸɱɢ ɲɢɪɨɤɟ 

ɜɢɤɨɪɢɫɬɚɧɧɹ A. leptodactylus ɜ ɚɤɜɚɤɭɥɶɬɭɪɿ ɬɚ ɯɚɪɱɨɜɿɣ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɭ ɛɚɝɚɬɶɨɯ 

ɽɜɪɨ-ɫɟɪɟɞɡɟɦɧɨɦɨɪɫɶɤɢɯ ɤɪɚʀɧɚɯ, Fard ɬɚ Gelder (2011) ɩɪɢɩɭɫɤɚɸɬɶ, ɳɨ B. kozarovi 

ɦɨɠɟ ɩɨɲɢɪɸɜɚɬɢɫɹ ɧɚ ɧɨɜɿ ɬɟɪɢɬɨɪɿʀ ɜ ɰɶɨɦɭ ɪɟɝɿɨɧɿ. ɇɚɣɨɫɬɚɧɧɿɲɚ ɡɧɚɯɿɞɤɚ ɰɶɨɝɨ 

ɜɢɞɭ ɛɭɥɚ ɡɪɨɛɥɟɧɚ ɧɚɦɢ ɭ ɇɿɞɟɪɥɚɧɞɚɯ (Kolesnykova et al. 2012). 

Асоцɿацɿɹ з хазɹɹми та спɿвɿснуваннɹ бранхɿобделɿд: As. leptodactylus. 

 

Branchiobdella parasita (Braun, 1805) 

 

Синонɿми: Branchiobdella anatis Pierantoni, 1912, Branchiobdella bidens Georgevitch, 1957, 

Branchiobdella cylindrica Georgevitch, 1957, Branchiobdella decidonta Georgevitch, 1957, 

Branchiobdella odontias Georgevitch, 1957, Branchiobdella parasitica (Braun, 1805), Branchiobdella 

tridens Georgevitch, 1957, Branchiobdella varians subsp. parasita (Braun, 1805), Branchiobdella 

varians var. parasita (Braun, 1805), Cambarincola cylindrica Georgevitch, 1957, Cambarincola odontias 

Georgevitch, 1955, Hirudo parasita Braun, 1805, Pterodrilus aliata Georgevitch, 1957, Pterodrilus 

dentata Georgevitch, 1957, Pterodrilus karamani Moszynski, 1938, Pterodrilus megas Georgevitch, 

1955, Pterodrilus megodont Georgevitch, 1957, Pterodrilus prion Georgevitch, 1955 
Типовий матерɿал: ɧɟ ɜɤɚɡɚɧɨ  

Типова локацɿɹ: ɇɿɦɟɱɱɢɧɚ, ɛɟɡ ɭɬɨɱɧɟɧɶ 

Етимологɿɹ: та, ɳо паразитуɽ 

Опис. ɀɢɜɿ ɨɫɨɛɢɧɢ ɩɪɨɡɨɪɿ ɡ ɤɨɪɢɱɧɟɜɢɦɢ, ɠɨɜɬɢɦɢ ɚɛɨ ɱɟɪɜɨɧɢɦɢ ɜɧɭɬɪɿɲɧɿɦɢ 

ɨɪɝɚɧɚɦɢ. Ⱦɨɜɠɢɧɚ ɬɿɥɚ ɡɛɟɪɟɠɟɧɢɯ ɱɟɪɜ'ɹɤɿɜ ɤɨɥɢɜɚɽɬɶɫɹ ɜɿɞ 2,5 ɞɨ 10 ɦɦ. Ɍɿɥɨ 
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ɰɢɥɿɧɞɪɢɱɧɟ. ɉɟɪɟɞɧɽ ɤɿɥɶɰɟ ɫɟɪɟɞɧɶɨɝɨ ɫɟɝɦɟɧɬɚ ɬɿɥɚ ɪɨɡɲɢɪɟɧɟ ɬɚ ɜɢɫɬɭɩɚɽ 

ɞɨɪɫɚɥɶɧɨ (Ɋɢɫ. 3.14). Ɉɫɨɛɥɢɜɨ ɰɟ ɞɨɛɪɟ ɩɨɦɿɬɧɨ ɧɚ ɦɨɥɨɞɢɯ ɨɫɨɛɢɧɚɯ. Ƚɨɥɨɜɚ 

ɦɚɣɠɟ ɱɨɬɢɪɢɤɭɬɧɚ ɿ ɬɪɨɯɢ ɫɩɥɨɳɟɧɚ; ʀʀ ɲɢɪɢɧɚ ɩɟɪɟɜɢɳɭɽ ɲɢɪɢɧɭ ɩɟɪɲɨɝɨ 

ɫɟɝɦɟɧɬɚ ɬɿɥɚ ɿ ɞɨɪɿɜɧɸɽ ɲɢɪɢɧɿ ɬɪɟɬɶɨɝɨ ɫɟɝɦɟɧɬɚ ɬɿɥɚ. Ⱦɨɪɫɚɥɶɧɚ ɬɚ ɜɟɧɬɪɚɥɶɧɚ 

ɝɭɛɢ ɱɿɬɤɨ ɜɢɪɚɠɟɧɿ. Ⱦɨɪɫɚɥɶɧɚ ɝɭɛɚ ɜɿɞɞɿɥɟɧɚ ɜɿɞ ɝɨɥɨɜɢ ɝɥɢɛɨɤɨɸ ɛɨɪɨɡɧɨɸ. 

ȼɟɧɬɪɚɥɶɧɚ ɝɭɛɚ ɤɨɪɨɬɲɚ ɡɚ ɞɨɪɫɚɥɶɧɭ. ɓɟɥɟɩɢ ɦɚɸɬɶ ɬɪɢɤɭɬɧɭ ɮɨɪɦɭ; ɜɟɪɯɧɹ ɬɚ 

ɧɢɠɧɹ ɳɟɥɟɩɢ ɨɞɧɚɤɨɜɿ ɡɚ ɪɨɡɦɿɪɨɦ. Ɂɭɛɧɚ ɮɨɪɦɭɥɚ — 3-1-3/3-1-3. ɋɟɪɟɞɧɿɣ ɡɭɛɱɢɤ 

ɧɚɣɛɿɥɶɲɢɣ. Ɂɚɥɨɡɢɫɬɚ ɱɚɫɬɢɧɚ ɚɬɪɿɭɦɭ ɫɤɥɚɞɟɧɚ ɭ ɬɪɢ ɩɟɬɥɿ. Ɍɪɭɛɱɚɫɬɚ ɱɚɫɬɢɧɚ 

ɚɬɪɿɭɦɭ ɤɨɪɨɬɲɚ  ɿ ɬɨɧɲɚ ɡɚ ɡɚɥɨɡɢɫɬɭ, ɮɨɪɦɭɽ ɞɜɿ ɩɟɬɥɿ. ɋɩɟɪɦɚɬɟɤɚ ɫɤɥɚɞɚɽɬɶɫɹ ɡ 

ɨɜɚɥɶɧɨʀ ɛɭɥɶɛɢ ɡ ɜɧɭɬɪɿɲɧɿɦ ɜɢɪɨɫɬɨɦ ɧɚ ɫɜɨɽɦɭ ɤɿɧɰɿ ɬɚ ɞɭɠɟ ɤɨɪɨɬɤɨɝɨ ɜɢɜɿɞɧɨɝɨ 

ɩɪɨɬɨɤɭ. 

Опис та локалɿзацɿɹ коконɿв. Ʉɨɤɨɧ ɦɚɽ ɨɛɟɪɧɟɧɨ-ɹɣɰɟɩɨɞɿɛɧɭ ɮɨɪɦɭ; ɞɨɜɠɢɧɚ 

ɤɚɩɫɭɥɢ 0,4–0,6 ɦɦ, ɲɢɪɢɧɚ ɤɚɩɫɭɥɢ 0,28–0,36 ɦɦ. ɋɬɟɛɥɨ ɤɨɤɨɧɚ 0,24–0,27 ɦɦ; ɜɨɧɨ 

ɦɚɣɠɟ ɞɨɪɿɜɧɸɽ ɩɨɥɨɜɢɧɿ ɞɨɜɠɢɧɢ ɤɚɩɫɭɥɢ; ɤɪɢɲɤɚ ɤɨɤɨɧɚ ɩɥɨɫɤɚ. Ʉɨɤɨɧɢ 

ɪɨɡɬɚɲɨɜɚɧɿ ɥɚɬɟɪɨ-ɩɨɫɬɟɪɿɚɥɶɧɨ ɧɚ ɝɨɥɨɜɨɝɪɭɞɿ ɪɚɤɚ (ɡɚɡɜɢɱɚɣ ɫɢɦɟɬɪɢɱɧɨ ɡ ɨɛɨɯ 

ɫɬɨɪɿɧ). ɍ ɜɢɩɚɞɤɭ, ɹɤɳɨ ɤɨɤɨɧɢ ɜɠɟ ɜɿɞɤɥɚɞɟɧɿ ɧɚ ɛɿɱɧɿɣ ɱɚɫɬɢɧɿ ɝɨɥɨɜɨɝɪɭɞɟɣ, ɿɧɲɿ 

ɤɨɤɨɧɢ ɩɨɤɪɢɜɚɸɬɶ 2-4 ɩɥɟɨɩɨɞɢ (Ɋɢɫ. 3.14). ɏɚɪɚɤɬɟɪ ɥɨɤɚɥɿɡɚɰɿʀ ɛɭɜ ɨɞɧɚɤɨɜɢɦ ɭ 

ɪɿɡɧɢɯ ɜɢɞɿɜ ɪɚɤɿɜ-ɯɚɡɹʀɧɿɜ. Ʉɨɤɨɧɢ ɛɭɥɢ ɩɪɢɫɭɬɧɿ ɭ 60% ɭɫɿɯ ɫɩɨɫɬɟɪɟɠɭɜɚɧɢɯ ɪɚɤɿɜ 

ɿɡ ɞɿɥɹɧɨɤ ɞɟɥɶɬɢ Ⱦɭɧɚɸ ɬɚ ɭ 90% ɪɚɤɿɜ ɿɡ Ɍɟɪɟɛɥɿ ɜ Ɂɚɤɚɪɩɚɬɬɿ.  

Поширеннɹ. Branchiobdella parasita ɲɢɪɨɤɨ ɩɨɲɢɪɟɧɢɣ ɭ ȯɜɪɨɩɿ (Ɋɢɫ. 3.15). ɐɟɣ 

ɜɢɞ ɛɭɜ ɡɚɪɟɽɫɬɪɨɜɚɧɢɣ Ʉɚɪɦɚɧɨɦ (1967) ɞɥɹ Ɂɚɯɿɞɧɢɯ Ȼɚɥɤɚɧ ɭ ɋɟɪɛɿʀ (Ʉɨɫɨɜɫɶɤɚ 

Ɇɿɬɪɨɜɿɰɚ), Ȼɨɫɧɿʀ ɬɚ Ƚɟɪɰɟɝɨɜɢɧɿ (Ʉɥɸɱɚ, Ɇɪɤɨɧɢɱ) ɬɚ ɋɥɨɜɟɧɿʀ (Ȼɿɰ ɩɪɢ Ȼɥɟɞɿ, 

ȼɪɯɧɿɲɤɢ ɨɛɪɯ – ɐɟɪɤɧɢɰɶɤɟ ɨɡɟɪɨ). Ɇɢ ɡɧɚɣɲɥɢ ɰɟɣ ɜɢɞ ɭ ɫɬɪɭɦɤɭ Ɉɫɨɣɧɢɰɹ ɜ 

Ȼɟɪɨɜɨ ɬɚ ɜ ɨɡɟɪɿ Ɋɟɫɟɧ (ɉɪɟɫɩɚ) (Ɇɚɤɟɞɨɧɿɹ). Ɋɚɧɿɲɟ ɜɿɧ ɛɭɜ ɡɚɪɟɽɫɬɪɨɜɚɧɢɣ ɭ 

Ɇɚɤɟɞɨɧɿʀ ɜ ɨɡɟɪɿ Ⱦɨɣɪɚɧ (Ʉɚɪɦɚɧ, 1967). Ɇɢ ɧɚɜɨɞɢɦɨ ɞɚɧɿ ɩɪɨ ɩɨɲɢɪɟɧɧɹ ɰɶɨɝɨ 

ɜɢɞɭ ɜ ɋɥɨɜɟɧɿʀ (Ɍɚɛɥ. 2.1, 3.1). 

Асоцɿацɿɹ з хазɹɹми та спɿвɿснуваннɹ бранхɿобделɿд: Au. pallipes: B. hexadonta; Au. 

torrentium: B. pentadonta + B. hexadonta; As. astacus: B. balcanica, B. pentadonta. As. 

leptodactylus 
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Рисунок 3.14. Ɇɨɪɮɨɥɨɝɿɱɧɿ ɬɚ ɚɧɚɬɨɦɿɱɧɿ ɨɡɧɚɤɢ Branchiobdella parasita: a – 

ɡɚɝɚɥɶɧɢɣ ɜɢɝɥɹɞ ɞɨɪɨɫɥɨʀ ɨɫɨɛɢɧɢ; b – ɞɨɪɡɚɥɶɧɚ ɬɚ ɜɟɧɬɪɚɥɶɧɚ ɳɟɥɟɩɢ; c - 

ɫɩɟɪɦɚɬɟɤɚ; d - ɚɬɪɿɭɦ.   
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Рисунок 3.15. ɉɨɲɢɪɟɧɧɹ B. parasita species complex ɧɚ ɬɟɪɢɬɨɪɿʀ Ɂɚɯɿɞɧɨʀ 

ɉɚɥɟɚɪɤɬɢɤɢ. Ɂɛɨɪɢ, ɡɪɨɛɥɟɧɿ ɬɚ ɩɪɨɚɧɚɥɿɡɨɜɚɧɿ ɜ ɞɚɧɿɣ ɪɨɛɨɬɿ, ɩɨɡɧɚɱɟɧɿ ɱɟɪɜɨɧɢɦ 

ɤɨɥɶɨɪɨɦ (ɦɨɞɢɮɿɤɨɜɚɧɨ ɡɚ https://www.gbif.org). 

 

Варɿацɿʀ у будовɿ Branchiobdella parasita з обстежених нами локацɿй.  

ȼ ɪɿɱɰɿ Ɍɟɪɟɛɥɹ ɜ Ɂɚɤɚɪɩɚɬɬɿ ɛɭɥɨ ɡɿɛɪɚɧɨ 20 ɡɪɚɡɤɿɜ ɪɚɤɿɜ, ɿɞɟɧɬɢɮɿɤɨɜɚɧɢɯ ɹɤ 

Astacus astacus (Linnaeus, 1758). Branchiobdella parasita ɛɭɜ ɡɧɚɣɞɟɧɢɣ ɭ 

ɫɩɿɜɿɫɧɭɜɚɧɧɿ ɡ Branchiobdella balcanica Moszynski, 1937. ɇɚɲɿ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɡɚ B. 

balcanica ɨɩɢɫɚɧɿ ɜɢɳɟ. ɋɩɨɫɬɟɪɟɠɟɧɧɹ ɩɨɩɭɥɹɰɿɣ B. parasita ɡ Ɂɚɤɚɪɩɚɬɬɹ 

(Ɇɟɠɢɝɿɪɧɢɣ ɪɚɣɨɧ) ɩɨɤɚɡɭɸɬɶ ɜɚɪɿɚɰɿʀ ɭ ɫɬɪɭɤɬɭɪɿ ɫɩɟɪɦɚɬɟɤɢ (ɞɢɜ. Ɋɢɫ. 3.16). Ɇɢ 

ɜɜɚɠɚɽɦɨ, ɳɨ ɪɨɡɦɿɪ ɿ ɮɨɪɦɚ ɫɩɟɪɦɚɬɟɤɢ ɭ ɰɶɨɝɨ ɜɢɞɭ ɡɚɥɟɠɚɬɶ ɜɿɞ ɫɬɚɞɿʀ ɡɪɿɥɨɫɬɿ 

ɨɫɨɛɢɧɢ. Ɇɢ ɧɚɞɚɽɦɨ ɦɿɤɪɨɫɤɨɩɿɱɧɿ ɡɨɛɪɚɠɟɧɧɹ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɪɿɡɧɨɝɨ ɪɨɡɦɿɪɭ ɬɚ, 

ɜɿɞɩɨɜɿɞɧɨ, ɪɿɡɧɨɝɨ ɫɬɭɩɟɧɹ ɡɪɿɥɨɫɬɿ. 

 

Незрɿлɿ особини: Ɋɨɡɦɿɪ ɨɫɨɛɢɧɢ: 3-5 ɦɦ. ɒɢɪɢɧɚ ɝɨɥɨɜɢ ɧɚ 10% ɛɿɥɶɲɚ ɡɚ ɲɢɪɢɧɭ 

ɩɟɪɲɨɝɨ ɫɟɝɦɟɧɬɚ ɬɿɥɚ. Ⱦɨɜɠɢɧɚ ɝɨɥɨɜɢ ɜ 1,5 ɪɚɡɢ ɛɿɥɶɲɚ ɡɚ ʀʀ ɲɢɪɢɧɭ. Ƚɭɛɢ 
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ɫɬɚɧɨɜɥɹɬɶ 30% ɞɨɜɠɢɧɢ ɝɨɥɨɜɢ. ȼɟɪɯɧɹ ɝɭɛɚ ɦɚɽ 4 ɦɚɥɟɧɶɤɿ ɱɚɫɬɤɢ ɿ ɬɪɨɯɢ 

ɜɢɫɬɭɩɚɽ ɜɩɟɪɟɞ ɧɚɞ ɧɢɠɧɶɨɸ ɝɭɛɨɸ; ɧɢɠɧɹ ɝɭɛɚ ɦɚɽ 2 ɱɚɫɬɤɢ. ɉɚɩɿɥɢ ɝɥɨɬɤɨɜɿ 

ɩɨɦɿɬɧɿ. ɋɩɟɪɦɚɬɟɤɚ ɦɚɥɟɧɶɤɚ, ɡ ɨɜɚɥɶɧɨɸ ɛɭɥɶɛɨɸ ɬɚ ɤɨɪɨɬɤɢɦ ɜɢɜɿɞɧɢɦ ɩɪɨɬɨɤɨɦ. 

Ⱥɬɪɿɭɦ ɦɚɽ ɫɥɚɛɨɪɨɡɜɢɧɟɧɭ ɡɚɥɨɡɢɫɬɭ ɱɚɫɬɢɧɭ, ɚɥɟ ɲɢɪɢɧɚ ɡɚɥɨɡɢɫɬɨʀ ɱɚɫɬɢɧɢ 

ɛɿɥɶɲɚ ɡɚ ɬɪɭɛɱɚɫɬɭ. 

 

Особини середнɶого розмɿру. Ɋɨɡɦɿɪ ɨɫɨɛɢɧɢ: 5-9 ɦɦ. ɒɢɪɢɧɚ ɝɨɥɨɜɢ ɧɚ 17% ɛɿɥɶɲɚ 

ɡɚ ɲɢɪɢɧɭ ɩɟɪɲɨɝɨ ɫɟɝɦɟɧɬɚ ɬɿɥɚ. Ⱦɨɜɠɢɧɚ ɝɨɥɨɜɢ ɜ 1,5 ɪɚɡɢ ɛɿɥɶɲɚ ɡɚ ʀʀ ɲɢɪɢɧɭ. 

Ƚɭɛɢ ɫɬɚɧɨɜɥɹɬɶ 30% ɞɨɜɠɢɧɢ ɝɨɥɨɜɢ. ȼɟɪɯɧɹ ɝɭɛɚ ɦɚɽ 4 ɦɚɥɟɧɶɤɿ ɱɚɫɬɤɢ; ɧɢɠɧɹ 

ɝɭɛɚ ɦɚɽ 2 ɱɚɫɬɤɢ. ɋɩɟɪɦɚɬɟɤɚ ɦɚɽ ɛɭɥɶɛɭ, ɩɨɞɿɥɟɧɭ ɧɚ ɞɜɿ ɱɚɫɬɢɧɢ. ȼɧɭɬɪɿɲɧɿɣ 

ɜɿɞɪɨɫɬɨɤ ɫɩɟɪɦɚɬɟɤɢ ɩɨɞɿɥɹɽɬɶɫɹ ɛɨɪɨɡɞɨɸ ɧɚ ɞɜɿ ɱɚɫɬɢɧɢ. ȼɢɜɿɞɧɢɣ ɩɪɨɬɨɤ 

ɤɨɪɨɬɤɢɣ. Ⱥɬɪɿɭɦ ɦɚɽ ɪɨɡɜɢɧɟɧɭ ɡɚɥɨɡɢɫɬɭ ɱɚɫɬɢɧɭ, ɲɢɪɢɧɚ ɬɚ ɞɨɜɠɢɧɚ ɡɚɥɨɡɢɫɬɨʀ 

ɬɚ ɬɪɭɛɱɚɫɬɨʀ ɱɚɫɬɢɧ ɨɞɧɚɤɨɜɿ. 

 

Зрɿлɿ особини. Ɋɨɡɦɿɪ ɨɫɨɛɢɧɢ: 9-10 ɦɦ. ɒɢɪɢɧɚ ɝɨɥɨɜɢ ɧɚ 20% ɛɿɥɶɲɚ ɡɚ ɲɢɪɢɧɭ 

ɩɟɪɲɨɝɨ ɫɟɝɦɟɧɬɚ ɬɿɥɚ. Ⱦɨɜɠɢɧɚ ɝɨɥɨɜɢ ɜ 1,5 ɪɚɡɢ ɛɿɥɶɲɚ ɡɚ ʀʀ ɲɢɪɢɧɭ. Ƚɭɛɢ 

ɫɬɚɧɨɜɥɹɬɶ 30% ɞɨɜɠɢɧɢ ɝɨɥɨɜɢ. ȼɟɪɯɧɹ ɝɭɛɚ ɦɚɽ 4 ɦɚɥɟɧɶɤɿ ɱɚɫɬɤɢ, ɚɥɟ ɜɨɧɢ 

ɩɨɝɚɧɨ ɜɢɞɧɨ, ɹɤ ɿ 2 ɱɚɫɬɤɢ ɧɢɠɧɶɨʀ ɝɭɛɢ. Ȼɭɥɶɛɚ ɫɩɟɪɦɚɬɟɤɢ ɜɢɝɥɹɞɚɽ ɨɜɚɥɶɧɨɸ, 

ɩɨɞɿɥ ɧɚ ɞɜɿ ɱɚɫɬɢɧɢ ɧɟ ɩɨɦɿɬɧɢɣ.  ȼɧɭɬɪɿɲɧɿɣ ɜɿɞɪɨɫɬɨɤ ɫɩɟɪɦɚɬɟɤɢ ɫɥɚɛɨ 

ɩɨɦɿɬɧɢɣ, ɚɥɟ ɣɨɝɨ ɦɨɠɧɚ ɪɨɡɝɥɟɞɿɬɢ. ȼɢɜɿɞɧɢɣ ɩɪɨɬɨɤ ɤɨɪɨɬɤɢɣ. Ⱥɬɪɿɭɦ ɦɚɽ 

ɪɨɡɜɢɧɟɧɭ ɡɚɥɨɡɢɫɬɭ ɱɚɫɬɢɧɭ, ɲɢɪɢɧɚ ɬɚ ɞɨɜɠɢɧɚ ɡɚɥɨɡɢɫɬɨʀ ɬɚ ɬɪɭɛɱɚɫɬɨʀ ɱɚɫɬɢɧ 

ɨɞɧɚɤɨɜɿ (Ɋɢɫ. 3.16). 
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    Рисунок 3.16. ȼɚɪɿɚɰɿʀ ɜ ɛɭɞɨɜɿ B. parasita ɡ Ɂɚɤɚɪɩɚɬɬɹ  (ɪ. Ɍɟɪɟɛɥɹ): A - ɧɟɡɪɿɥɚ 

ɨɫɨɛɢɧɚ (3 ɦɦ) ɬɚ ɞɨɪɨɫɥɚ ɨɫɨɛɢɧɚ (9 ɦɦ); B - ɩɟɪɿɫɬɨɦɿɭɦ; C - ɞɨɪɡɚɥɶɧɚ ɿ 

ɜɟɧɬɪɚɥɶɧɚ ɳɟɥɟɩɢ; D - ɫɩɟɪɦɚɬɟɤɚ ɧɟɡɪɿɥɨʀ ɨɫɨɛɢɧɢ; E - ɚɬɪɿɭɦ ɡɪɿɥɨʀ ɨɫɨɛɢɧɢ 

ɞɨɜɠɢɧɨɸ 9 ɦɦ; F - ɫɩɟɪɦɚɬɟɤɚ ɡɪɿɥɨʀ ɨɫɨɛɢɧɢ ɞɨɜɠɢɧɨɸ 9 ɦɦ; G - ɫɩɟɪɦɚɬɟɤɚ 

ɨɫɨɛɢɧɢ ɫɟɪɟɞɧɶɨɝɨ ɪɨɡɦɿɪɭ (6 ɦɦ). 
 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɜɚɪɿɚɰɿɣ ɭ ɫɬɪɭɤɬɭɪɿ ɫɩɟɪɦɚɬɟɤɢ, ɧɚ ɧɚɲɭ ɞɭɦɤɭ, 

ɩɨɜ’ɹɡɚɧɿ ɡɿ ɫɬɚɞɿɽɸ ɡɪɿɥɨɫɬɿ ɨɫɨɛɢɧɢ. Ɇɢ ɫɩɨɫɬɟɪɿɝɚɥɢ, ɳɨ ɪɨɡɦɿɪ ɿ ɮɨɪɦɚ 

ɫɩɟɪɦɚɬɟɤɢ ɡɦɿɧɸɸɬɶɫɹ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɪɨɡɦɿɪɭ ɬɚ ɫɬɭɩɟɧɹ ɡɪɿɥɨɫɬɿ ɛɪɚɧɯɿɨɛɞɟɥɿɞ. 

ɇɟɡɪɿɥɿ ɨɫɨɛɢɧɢ (3-5 ɦɦ) ɦɚɸɬɶ ɦɚɥɟɧɶɤɭ ɫɩɟɪɦɚɬɟɤɭ ɡ ɨɜɚɥɶɧɨɸ ɛɭɥɶɛɨɸ ɬɚ 

ɤɨɪɨɬɤɢɦ ɜɢɜɿɞɧɢɦ ɩɪɨɬɨɤɨɦ, ɬɨɞɿ ɹɤ ɭ ɨɫɨɛɢɧɢ ɫɟɪɟɞɧɶɨɝɨ ɪɨɡɦɿɪɭ (5-9 ɦɦ) 

ɫɩɟɪɦɚɬɟɤɚ ɩɨɞɿɥɟɧɚ ɧɚ ɞɜɿ ɱɚɫɬɢɧɢ, ɚ ɜɧɭɬɪɿɲɧɿɣ ɜɿɞɪɨɫɬɨɤ ɦɚɽ ɱɿɬɤɭ ɛɨɪɨɡɧɭ. ɍ 

ɡɪɿɥɢɯ ɨɫɨɛɢɧɢ (9-10 ɦɦ) ɫɩɟɪɦɚɬɟɤɚ ɧɚɛɭɜɚɽ ɨɜɚɥɶɧɨʀ ɮɨɪɦɢ, ɚ ɩɨɞɿɥ ɧɚ ɞɜɿ ɱɚɫɬɢɧɢ 

ɫɬɚɽ ɦɟɧɲ ɩɨɦɿɬɧɢɦ. ɐɿ ɡɦɿɧɢ ɜ ɛɭɞɨɜɿ ɫɩɟɪɦɚɬɟɤɢ ɦɨɠɭɬɶ ɛɭɬɢ ɩɨɜ’ɹɡɚɧɿ ɡ ɟɬɚɩɚɦɢ 
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ɪɨɡɜɢɬɤɭ ɨɪɝɚɧɿɡɦɭ ɬɚ ɣɨɝɨ ɪɟɩɪɨɞɭɤɬɢɜɧɨɸ ɡɪɿɥɿɫɬɸ. ɉɪɢ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɜɚɠɥɢɜɨ 

ɜɪɚɯɨɜɭɜɚɬɢ ɫɬɚɞɿʀ ɡɪɿɥɨɫɬɿ B. parasita.  

 

 

Рисунок 3.17. ȼɚɪɿɚɰɿʀ ɜ ɛɭɞɨɜɿ B. parasita, ɉɨɥɶɳɚ: A - ɞɨɪɨɫɥɚ ɨɫɨɛɢɧɚ ɞɨɜɠɢɧɨɸ 

9 ɦɦ; B,C - ɩɟɪɜɫɬɨɦɿɭɦ; D - ɚɬɪɿɭɦ; E - ɫɩɟɪɦɚɬɟɤɚ.  
 

Вɚɪɿɚɰɿʀ ɜ ɛɭɞɨɜɿ B. parasita, ɉɨɥɶɳɚ 

Ƚɨɥɨɜɚ ɦɚɥɚ ɛɥɢɡɶɤɭ ɞɨ ɤɜɚɞɪɚɬɧɨʀ ɮɨɪɦɭ, ɥɨɩɚɬɿ ɧɚ ɜɟɪɯɧɿɣ ɝɭɛɿ ɩɟɪɢɫɬɨɦɿɭɦɭ 

ɛɭɥɢ ɦɚɥɟɧɶɤɢɦɢ, ɞɜɿ ɫɟɪɟɞɧɿ ɥɨɩɚɬɿ ɛɭɥɢ ɦɟɧɲɢɦɢ ɡɚ ɞɜɿ ɤɪɚɣɧɿ (Ɋɢɫ. 3.17). Ɍɿɥɨ ɜ 

ɡɨɧɿ 5-7 ɬɭɥɭɛɧɢɯ ɫɟɝɦɟɧɬɿɜ ɛɭɥɨ ɫɩɥɸɳɟɧɨ ɞɨɪɡɨ-ɜɟɧɬɪɚɥɶɧɨ. ɉɟɪɟɞɧɽ ɤɿɥɶɰɟ 

ɤɨɠɧɨɝɨ ɬɭɥɭɛɧɨɝɨ ɫɟɝɦɟɧɬɭ ɩɨɦɿɬɧɨ ɜɢɫɬɭɩɚɥɨ. Ɂɚɥɨɡɢɫɬɚ ɱɚɫɬɢɧɚ ɚɬɪɿɭɦɭ 

ɭɬɜɨɪɸɜɚɥɚ ɞɜɿ ɩɟɬɥɿ. ɋɩɟɪɦɚɬɟɤɚ ɡɚ ɮɨɪɦɨɸ ɧɚɝɚɞɭɜɚɥɚ ɫɩɟɪɦɚɬɟɤɭ ɫɟɪɟɞɧɶɨʀ 

ɡɪɿɥɨɫɬɿ ɡɪɚɡɤɿɜ ɿɡ Ɂɚɤɚɪɩɚɬɬɹ: ɦɚɥɚ ɩɨɦɿɬɧɢɣ ɜɧɭɬɪɿɲɧɿɣ ɜɿɞɪɨɫɬɨɤ, ɹɤɢɣ ɛɭɜ 

ɧɚɯɢɥɟɧɢɣ ɿ ɛɭɥɚ ɩɨɞɿɥɟɧɚ ɧɚ ɞɜɿ ɱɚɫɬɢɧɢ ɩɨɫɟɪɟɞɢɧɿ ɡ ɨɞɧɨɝɨ ɛɨɤɭ. ȼɢɜɿɞɧɢɣ ɩɪɨɬɨɤ 

ɛɭɜ ɤɨɪɨɬɤɢɦ. 
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Рисунок 3.18. ȼɚɪɿɚɰɿʀ ɜ ɛɭɞɨɜɿ B. parasita, ɫ. Ʉɢɫɥɢɰɹ (ɨɡ. Ʉɨɬɥɚɛɭɯ): A - ɞɨɪɨɫɥɚ 

ɨɫɨɛɢɧɚ, 10 ɦɦ; B - ɧɟɡɪɿɥɿ ɿ ɡɪɿɥɿ ɨɫɨɛɢɧɢ; C - ɩɟɪɿɫɬɨɦɿɭɦ ɡ ɥɨɩɚɬɹɦɢ ɧɚ ɞɨɪɡɚɥɶɧɿɣ 

ɝɭɛɿ; D - ɫɩɟɪɦɚɬɟɤɚ ɿ ɚɬɪɿɭɦ ɞɨɪɨɫɥɢɯ ɨɫɨɛɢɧ.  
 

Вɚɪɿɚɰɿʀ ɜ ɛɭɞɨɜɿ B. parasita, ɫ. Кɢɫɥɢɰɹ (ɨɡ. Кɨɬɥɚɛɭɯ) 

Ɂɚ ɡɨɜɧɿɲɧɶɨɸ ɦɨɪɮɨɥɨɝɿɽɸ ɟɤɡɟɦɩɥɹɪɢ ɡ ɨɡɟɪɚ Ʉɨɬɥɚɛɭɯ ɫɯɨɠɿ ɧɚ ɬɿ, ɳɨ 

ɡɧɚɣɞɟɧɿ ɜ ɉɨɥɶɳɿ. Ȼɭɥɶɛɚ ɫɩɟɪɦɚɬɟɤɢ ɦɚɽ ɩɨɞɿɥ ɩɨɫɟɪɟɞɢɧɿ ɡ ɨɞɧɨɝɨ ɛɨɤɭ ɬɚ 

ɤɨɪɨɬɤɢɣ ɜɢɜɿɞɧɢɣ ɩɪɨɬɨɤ, ɨɞɧɚɤ ɜɧɭɬɪɿɲɧɿɣ ɜɿɞɪɨɫɬɨɤ ɫɩɟɪɦɚɬɟɤɢ ɜɿɞɫɭɬɧɿɣ (Ɋɢɫ. 

3.18). ɐɿ ɡɪɚɡɤɢ ɫɯɨɠɿ ɧɚ ɨɩɢɫ B. bulgariensis, ɚɥɟ ɜɩɟɜɧɟɧɨ ɦɨɠɧɚ ɫɤɚɡɚɬɢ ɥɢɲɟ 

ɨɬɪɢɦɚɜɲɢ ɦɨɥɟɤɭɥɹɪɧɿ ɞɚɧɿ B. bulgariensis ɞɥɹ ɩɨɪɿɜɧɹɧɧɹ.  
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Рисунок 3.19. ȼɚɪɿɚɰɿʀ ɜ ɛɭɞɨɜɿ B. parasita, ɪ. Ƚɥɿɧɳɢɰɹ, ɋɥɨɜɟɧɿɹ, Au. torrentium: A - 

ɞɨɪɨɫɥɿ ɨɫɨɛɢɧɢ, 8 ɦɦ; B - ɩɟɪɿɫɬɨɦɿɭɦ; C - ɞɨɪɡɚɥɶɧɚ ɳɟɥɟɩɚ; D - ɚɬɪɿɭɦ ɿ ɤɪɭɝɥɚ 

ɫɩɟɪɦɚɬɟɤɚ. 
 

ɍ ɟɤɡɟɦɩɥɹɪɿɜ ɿɡ ɪɿɱɤɢ Гɥɿɧɳɢɰɹ (ɋɥɨɜɟɧɿɹ) ɫɩɟɪɦɚɬɟɤɚ ɦɚɥɚ ɦɚɣɠɟ ɤɪɭɝɥɭ 

ɮɨɪɦɭ ɡ ɤɨɪɨɬɤɢɦ ɿ ɞɭɠɟ ɬɨɧɤɢɦ ɜɢɜɿɞɧɢɦ ɩɪɨɬɨɤɨɦ ɿ ɜɿɞɫɭɬɧɿɫɬɸ ɜɧɭɬɪɿɲɧɶɨɝɨ 

ɜɿɞɪɨɫɬɤɚ (Ɋɢɫ. 3.19). Ⱥɬɪɿɭɦ ɛɭɜ ɞɨɛɪɟ ɪɨɡɜɢɧɟɧɢɣ, ɣɨɝɨ ɡɚɥɨɡɢɫɬɚ ɱɚɫɬɢɧɚ 

ɭɬɜɨɪɸɜɚɥɚ ɜɢɝɿɧ ɩɿɞ ɩɪɹɦɢɦ ɤɭɬɨɦ. ȼɚɪɿɚɰɿɣ ɭ ɛɭɞɨɜɿ ɳɟɥɟɩ ɧɟ ɛɭɥɨ ɜɢɹɜɥɟɧɨ. 

Ⱦɨɪɨɫɥɿ ɨɫɨɛɢɧɢ ɦɚɥɢ ɰɢɥɿɧɞɪɢɱɧɭ ɮɨɪɦɭ ɛɟɡ ɩɨɦɿɬɧɢɯ ɪɨɡɲɢɪɟɧɶ ɭ ɡɨɧɿ 6-7 

ɬɭɥɭɛɧɢɯ ɫɟɝɦɟɧɬɿɜ. ȼɟɪɯɧɹ ɝɭɛɚ ɩɟɪɢɫɬɨɦɿɭɦɚ ɛɭɥɚ ɩɨɞɿɥɟɧɚ ɧɚ ɱɨɬɢɪɢ ɥɨɩɚɬɿ, ɳɨ ɜ 

ɞɟɹɤɢɯ ɟɤɡɟɦɩɥɹɪɿɜ ɜɢɝɥɹɞɚɥɨ ɫɥɚɛɤɨ ɩɨɦɿɬɧɢɦ, ɚ ɜ ɿɧɲɢɯ — ɱɿɬɤɨ ɜɢɪɚɠɟɧɢɦ. ɐɟ, 

ɣɦɨɜɿɪɧɨ, ɡɚɥɟɠɚɥɨ ɜɿɞ ɫɬɭɩɟɧɹ ɫɤɨɪɨɱɟɧɧɹ ɬɤɚɧɢɧ ɩɿɞ ɱɚɫ ɮɿɤɫɚɰɿʀ. 
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      Рисунок 3.20. ȼɚɪɿɚɰɿʀ ɜ ɛɭɞɨɜɿ B. parasita, ɉɿɜɧɿɱɧɚ Ɇɚɤɟɞɨɧɿɹ (Ȼɟɪɨɜɨ), Au. 

torrentium: A - ɡɚɝɚɥɶɧɢɣ ɜɢɝɥɹɞ ɧɟɡɪɿɥɨʀ ɿ ɡɪɿɥɨʀ ɨɫɨɛɢɧ; B, C - ɩɟɪɿɫɬɨɦɿɭɦ; D - 

ɚɬɪɿɭɦ ɿ ɫɩɟɪɦɚɬɟɤɚ; E  - ɚɬɪɿɭɦ; F - ɫɩɟɪɦɚɬɟɤɚ.  

 

Зɪɚɡɤɢ ɡ ɉɿɜɧɿɱɧɨʀ Ɇɚɤɟɞɨɧɿʀ ɧɚɣɛɿɥɶɲɟ ɜɿɞɩɨɜɿɞɚɸɬɶ ɩɟɪɜɢɧɧɨɦɭ ɨɩɢɫɭ ɜɢɞɭ 

B. parasita. ɋɩɟɪɦɚɬɟɤɚ ɦɚɽ ɱɿɬɤɨ ɜɢɪɚɠɟɧɭ ɨɜɚɥɶɧɭ ɮɨɪɦɭ ɬɚ ɤɨɪɨɬɤɢɣ ɜɢɜɿɞɧɢɣ 

ɩɪɨɬɨɤ (Ɋɢɫ. 3.20). ȼɧɭɬɪɿɲɧɿɣ ɜɿɞɪɨɫɬɨɤ ɫɩɟɪɦɚɬɟɤɢ ɤɨɪɨɬɤɢɣ, ɧɚɯɢɥɟɧɢɣ ɜ ɨɞɢɧ 

ɛɿɤ, ɬɨɦɭ, ɹɤɳɨ ɪɨɡɝɥɹɞɚɬɢ ɫɩɟɪɦɚɬɟɤɭ ɧɟ ɡ ɛɨɤɨɜɨʀ ɫɬɨɪɨɧɢ, ɣɨɝɨ ɦɨɠɧɚ ɧɟ ɩɨɦɿɬɢɬɢ. 

ɐɟ ɦɨɠɟ ɩɨɹɫɧɸɜɚɬɢ, ɱɨɦɭ ɞɟɹɤɿ ɞɨɫɥɿɞɧɢɤɢ ɩɪɢ ɨɩɢɫɿ ɡɪɚɡɤɿɜ ɦɨɝɥɢ ɧɟ ɜɪɚɯɨɜɭɜɚɬɢ 

ɰɸ ɫɬɪɭɤɬɭɪɭ. ɐɿɤɚɜɨ, ɳɨ ɭ ɫɟɪɟɞɧɿɯ ɡɚ ɪɨɡɦɿɪɨɦ ɟɤɡɟɦɩɥɹɪɿɜ ɜɟɪɯɧɹ ɝɭɛɚ ɦɚɽ ɩ’ɹɬɶ 

ɪɿɜɧɨɜɟɥɢɤɢɯ ɥɨɩɚɬɿ, ɬɨɞɿ ɹɤ ɭ ɞɨɪɨɫɥɢɯ ɨɫɨɛɢɧ ɰɟ ɩɨɞɿɥɟɧɧɹ ɦɟɧɲ ɜɢɪɚɠɟɧɟ. 

ɇɢɠɧɹ ɝɭɛɚ ɩɨɞɿɥɹɽɬɶɫɹ ɧɚ ɞɜɚ ɜɚɥɢɤɚ. ɉɨɦɿɬɧɨɸ ɜɿɞɦɿɧɧɿɫɬɸ ɽ ɜɟɥɢɤɢɣ ɡɚɞɧɿɣ 

ɚɞɝɟɡɢɜɧɢɣ ɞɢɫɤ, ɲɢɪɢɧɚ ɹɤɨɝɨ ɩɟɪɟɜɢɳɭɽ ɲɢɪɢɧɭ ɨɫɬɚɧɧɶɨɝɨ ɫɟɝɦɟɧɬɚ ɬɭɥɭɛɚ.  
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B. sp.n.  

 

Типовий матерɿал: ȼɫɶɨɝɨ ɜ 2009 ɪɨɰɿ ɡɿɛɪɚɧɨ 4 ɟɤɡɟɦɩɥɹɪɢ ɰɶɨɝɨ ɜɢɞɭ. Ɉɞɢɧ 

ɟɤɡɟɦɩɥɹɪ (S9) ɜɡɹɬɨ ɞɥɹ ɩɪɨɜɟɞɟɧɧɹ ɜɢɞɿɥɟɧɧɹ ȾɇɄ ɿ ɩɨɞɚɥɶɲɨɝɨ ɫɟɤɜɟɧɭɜɚɧɧɹ. 

Ⱦɪɭɝɢɣ ɟɤɡɟɦɩɥɹɪ (S10) ɜɡɹɬɨ ɞɥɹ ɜɢɞɿɥɟɧɧɹ ɳɟɥɟɩ ɬɚ ɪɟɩɪɨɞɭɤɬɢɜɧɨʀ ɫɢɫɬɟɦɢ. Ⱦɜɚ 

ɿɧɲɢɯ ɟɤɡɟɦɩɥɹɪɢ (S11, S12) ɡɛɟɪɿɝɚɸɬɶɫɹ ɭ 96 ɫɩɢɪɬɿ ɭ ɤɨɥɟɤɰɿʀ ɛɿɨɬɟɯɧɿɱɧɨɝɨ 

ɮɚɤɭɥɶɬɟɬɭ Ʌɸɛɥɹɧɫɶɤɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ.  

Типова локацɿɹ: ɪɿɱɤɚ Ȼɥɨɲɱɢɰɹ, ɫ. Ȼɥɨɤɟ, ɋɥɨɜɟɧɿɹ ɧɚ ɪɿɱɤɨɜɨɦɭ ɪɚɤɭ As. astacus. 

Опис. ɉɟɪɟɞɧɽ ɤɿɥɶɰɟ 3 - 7 ɬɭɥɭɛɧɨɝɨ ɫɟɝɦɟɧɬɭ ɜɢɫɬɭɩɚɽ ɧɚɡɚɞ. Ɍɿɥɨ ɰɢɥɿɧɞɪɢɱɧɟ ɜ 

ɩɟɪɲɢɯ ɬɪɶɨɯ ɬɭɥɭɛɧɢɯ ɫɟɝɦɟɧɬɚɯ, ɚ ɞɚɥɿ ɫɩɥɸɳɟɧɨ ɡ ɜɟɧɬɪɚɥɶɧɨʀ ɫɬɨɪɨɧɢ ɿ 

ɫɟɝɦɟɧɬɢ ɪɨɡɲɢɪɸɸɬɶɫɹ ɜ ɰɿɣ ɱɚɫɬɢɧɿ ɬɿɥɚ  (Ɋɢɫ. 3.21).  Ⱦɨɜɠɢɧɚ ɬɿɥɚ ɨɫɨɛɢɧ: 4,79 

ɦɦ, 4,54 ɦɦ.  ɒɢɪɢɧɚ ɝɨɥɨɜɢ: 0,72 ɦɦ,  0,79 ɦɦ. Ⱦɨɜɠɢɧɚ ɝɨɥɨɜɢ: 0,93 ɦɦ, 0,89 ɦɦ. 

Ⱦɨɜɠɢɧɚ ɝɭɛ: 0,26 ɦɦ,  0,21 ɦɦ. ɒɢɪɢɧɚ 1ɝɨ ɬɭɥɭɛɧɨɝɨ ɫɨɦɿɬɚ: 0,59 ɦɦ,  0,54 ɦɦ. 

ɇɢɠɧɹ ɝɭɛɚ ɮɨɪɦɭɽ ɞɜɚ ɜɚɥɿɤɚ, ɩɨɞɿɥɟɧɚ ɧɚ ɞɜɿ ɥɨɩɚɫɬɿ. ȼɟɪɯɧɹ ɝɭɛɚ ɬɚɤɨɠ ɡ ɧɢɠɧɶɨʀ 

ɱɚɫɬɢɧɢ ɮɨɪɦɭɽ ɞɜɚ ɜɚɥɢɤɚ, ɚɥɟ ɩɨɞɿɥɟɧɚ ɧɚ ɞɜɿ ɥɨɩɚɫɬɿ ɧɟ ɱɿɬɤɨ. ȼɟɪɯɧɹ ɝɭɛɚ ɬɪɨɲɤɢ 

ɜɢɫɬɭɩɚɽ ɧɚɞ ɧɢɠɧɶɨɸ. 

ɓɟɥɟɩɢ ɨɞɧɚɤɨɜɨɝɨ ɪɨɡɦɿɪɭ, ɮɨɪɦɢ ɬɪɢɤɭɬɧɨʀ ɩɿɪɚɦɿɞɢ. Ʉɨɠɧɚ ɦɚɽ ɨɞɢɧ 

ɰɟɧɬɪɚɥɶɧɢɣ ɡɭɛɱɢɤ ɬɚ 6 ɛɨɤɨɜɢɯ (ɩɨ ɬɪɢ ɡ ɤɨɠɧɨʀ ɫɬɨɪɨɧɢ ɜɿɞ ɰɟɧɬɪɚɥɶɧɨɝɨ ɡɭɛɱɢɤɚ) 

(Ɋɢɫ. 3.21).  

Ȼɭɥɶɛɚ ɫɩɟɪɦɚɬɟɤɢ ɦɚɽ ɜɢɞɨɜɠɟɧɭ ɮɨɪɦɭ ɿ ɮɨɪɦɭɽ ɧɚ ɩɟɪɟɞɧɶɨɦɭ ɤɿɧɰɿ 

ɨɜɚɥɶɧɟ ɪɨɡɲɢɪɟɧɧɹ, ɚ ɡɚɞɧɹ ɱɚɫɬɢɧɚ ɬɪɭɛɤɨɩɨɞɿɛɧɚ. Ⱦɨɜɠɢɧɚ ɛɭɥɶɛɢ ɫɩɟɪɦɚɬɟɤɢ 2 

146 ɦɤɦ (2,1 ɦɦ). Ȼɭɥɶɛɚ ɦɚɽ ɩɨɦɿɬɧɢɣ ɤɪɚɩɥɟɩɨɞɿɛɧɢɣ ɜɧɭɬɪɿɲɧɿɣ ɜɿɞɪɨɫɬɨɤ. Ʉɚɧɚɥ 

ɛɭɥɶɛɢ ɞɨɜɝɢɣ, ɡɚɝɢɧɚɽɬɶɫɹ ɩɿɞ ɧɟʀ ɿ ɞɨɯɨɞɢɬɶ ɞɨ ɫɟɪɟɞɢɧɢ ɞɨɜɠɢɧɢ ɤɚɩɫɭɥɢ 1 596 

ɦɤɦ (1,59 ɦɦ). Ⱥɬɪɿɭɦ ɮɨɪɦɭɽ ɛɭɪɫɭ ɞɨɜɠɢɧɨɸ 453 ɦɤɦ, ɲɢɪɢɧɨɸ 391 ɦɤɦ 

ɲɢɪɢɧɨɸ. Ʉɚɧɚɥɢ ɮɨɪɦɭɸɬɶ ɬɪɢ ɳɿɥɶɧɿ ɩɟɬɥɿ ɜɫɟɪɟɞɢɧɿ ɨɞɧɨɝɨ ɤɥɭɛɤɚ (Ɋɢɫ. 3.21). 

Ɂɚɥɨɡɢɫɬɚ ɱɚɫɬɢɧɚ ɲɢɪɲɚ ɡɚ ɬɪɭɛɱɚɫɬɭ ɜ 2 ɪɚɡɢ. Ɍɚɤɨɠ ɜ ɞɜɚ ɪɚɡɢ ɤɨɪɨɬɲɚ.  

Ƚɨɧɨɩɨɪɢ ɦɚɥɟɧɶɤɿ, ɧɟ ɜɢɫɬɭɩɚɸɬɶ.  

Поширеннɹ. Ɂɧɚɣɞɟɧɢɣ ɧɚɦɢ ɜ ɨɞɧɿɣ ɥɨɤɚɰɿʀ ɜ ɪɿɱɰɿ Ȼɥɨɲɱɢɰɹ, ɩɨɛɥɢɡɭ ɫɟɥɚ Ȼɥɨɤɟ, 

ɋɥɨɜɟɧɿɹ. 
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Примɿтки. ɐɟɣ ɜɢɞ ɧɚɣɛɥɢɠɱɢɣ ɞɨ ɜɢɞɭ B. parasita ɡɚ ɡɨɜɧɿɲɧɶɨɸ ɦɨɪɮɨɥɨɝɿɽɸ ɿ 

ɛɭɞɨɜɨɸ ɳɟɥɟɩ. Ⱥɥɟ ɩɨɦɿɬɧɨ ɪɿɡɧɢɬɶɫɹ ɛɭɞɨɜɨɸ ɪɟɩɪɨɞɭɤɬɢɜɧɨʀ ɫɢɫɬɟɦɢ. ɇɚ ɜɿɞɦɿɧɭ 

ɜɿɞ B. parasita, ɰɟɣ ɜɢɞ ɦɚɽ ɞɨɜɝɢɣ ɜɢɜɿɞɧɢɣ ɤɚɧɚɥ ɫɩɟɪɦɚɬɟɤɢ, ɡɚɝɧɭɬɢɣ ɩɿɞ ɛɭɥɶɛɭ 

ɫɩɟɪɦɚɬɟɤɢ. Ȼɭɥɶɛɚ ɧɟ ɨɜɚɥɶɧɚ, ɦɚɽ ɮɨɪɦɭ ɤɨɥɛɢ.  

 

 

Рисунок 3.21. Ɇɨɪɮɨɥɨɝɿɱɧɿ ɬɚ ɚɧɚɬɨɦɿɱɧɿ ɨɡɧɚɤɢ B. sp.n. (ɪ. Ȼɥɨɲɱɢɰɹ, ɋɥɨɜɟɧɿɹ): 

Ⱥ – ɡɚɝɚɥɶɧɢɣ ɜɢɝɥɹɞ ɞɨɪɨɫɥɨʀ ɨɫɨɛɢɧɢ; B – ɞɨɪɡɚɥɶɧɚ ɳɟɥɟɩɚ; ɋ - ɜɢɝɥɹɞ 

ɩɟɪɿɫɬɨɦɿɭɦɚ ɡ ɛɨɤɭ ɪɨɬɨɜɨɝɨ ɨɬɜɨɪɭ;  D – ɫɩɟɪɦɚɬɟɤɚ ɡ ɛɨɤɭ; E - ɚɬɪɿɭɦ ɿ ɫɩɟɪɦɚɬɟɤɚ. 

 

 

Branchiobdella balcanica Moszynski, 1938 
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Опублɿковано в: Moszynski, A. (1938). Oligochetes parasites de l'ecrevisse (Potamobius astacus) de 

la Yougoslavie. Bulletin de la société des sciences de Scopiye. 18: 69-75. 
Синонɿми: Branchiobdella insolita (Moszyński, 1938) Karaman, 1967;  Branchiobdella 

balcanica subsp. balcanica Moszynski, 1938; Branchiobdella balcanica subsp. sketi 

Karaman, 1967; Xironogiton dolicoderos (Georgévitch, 1957) Pop, 1965; Branchiobdella 

pentodonta orientalis (Pop, 1965) Karaman, 1967. 

Типовий екземплɹр: ɧɟ ɜɤɚɡɚɧɨ 

Типова локацɿɹ: ɪɿɱɤɚ ȱɛɚɪ, Ʉɨɫɨɜɫɶɤɚ Ɇɿɬɪɨɜɿɰɚ, Ʉɨɫɨɜɨ 
Етимологɿɹ: ɬɚ, ɳɨ ɦɟɲɤɚɽ ɧɚ Ȼɚɥɤɚɧɚɯ 

Опис. Ⱦɨɜɠɢɧɚ ɮɿɤɫɨɜɚɧɢɯ ɨɫɨɛɢɧ ɤɨɥɢɜɚɥɚɫɹ ɜɿɞ 1,8 ɞɨ 4 ɦɦ. Ɍɿɥɨ ɰɢɥɿɧɞɪɢɱɧɟ ɬɚ 

ɦɚɽ ɨɞɧɚɤɨɜɭ ɲɢɪɢɧɭ ɜɿɞ 1-ɝɨ ɞɨ 3-ɝɨ ɫɟɝɦɟɧɬɿɜ, ɚ ɩɨɬɿɦ ɫɩɥɸɳɟɧɟ ɞɨɪɡɨ-ɜɟɧɬɪɚɥɶɧɨ 

ɜɿɞ 4-ɝɨ ɞɨ 8-ɝɨ ɫɟɝɦɟɧɬɿɜ. ȼɨɧɨ ɡɧɚɱɧɨ ɪɨɡɲɢɪɸɽɬɶɫɹ ɧɚ 4-ɦɭ ɫɟɝɦɟɧɬɿ, ɞɟ ɩɟɪɟɞɧɽ 

ɤɿɥɶɰɟ ɭɬɜɨɪɸɽ "ɩɥɟɱɿ", ɿ ɲɢɪɢɧɚ ɩɨɞɜɨɸɽɬɶɫɹ ɩɨɪɿɜɧɹɧɨ ɡ 1-ɦ ɫɟɝɦɟɧɬɨɦ, 

ɡɛɟɪɿɝɚɸɱɢ ɰɸ ɲɢɪɢɧɭ ɞɨ 7-ɝɨ ɫɟɝɦɟɧɬɚ. ɉɟɪɟɞɧɽ ɤɿɥɶɰɟ 8-ɝɨ ɫɟɝɦɟɧɬɚ ɦɚɽ ɱɿɬɤɿ 

ɛɿɱɧɿ ɜɿɞɪɨɫɬɤɢ, ɬɨɞɿ ɹɤ 9-ɣ ɫɟɝɦɟɧɬ ɬɚɤɨɠ ɦɚɽ ɛɿɱɧɿ ɜɿɞɪɨɫɬɤɢ, ɪɨɡɬɚɲɨɜɚɧɿ ɧɚ 

ɞɨɪɫɚɥɶɧɨɦɭ ɤɿɥɶɰɿ (Ɋɢɫ. 3.22). ɐɿ ɜɿɞɪɨɫɬɤɢ ɱɿɬɤɨ ɜɢɞɧɨ ɭ ɡɪɚɡɤɿɜ, ɹɤɿ ɛɭɥɢ ɩɨɜɿɥɶɧɨ 

ɮɿɤɫɨɜɚɧɿ; ɨɞɧɚɤ ɭ ɡɪɚɡɤɚɯ, ɮɿɤɫɨɜɚɧɢɯ ɲɜɢɞɤɨ, ɜɿɞɪɨɫɬɤɢ ɡɞɚɸɬɶɫɹ ɫɤɨɪɨɱɟɧɢɦɢ. 

Ƚɨɥɨɜɚ ɨɜɚɥɶɧɚ, ʀʀ ɞɨɜɠɢɧɚ ɩɪɢɛɥɢɡɧɨ ɧɚ 10% ɛɿɥɶɲɚ ɡɚ ɲɢɪɢɧɭ ɿ ɦɚɣɠɟ ɞɨɪɿɜɧɸɽ 

ɲɢɪɢɧɿ 1-ɝɨ ɫɟɝɦɟɧɬɚ ɬɿɥɚ. ȼɨɧɚ ɫɬɚɧɨɜɢɬɶ 15% ɜɿɞ ɡɚɝɚɥɶɧɨʀ ɞɨɜɠɢɧɢ ɬɿɥɚ. Ƚɭɛɢ, ɹɤɿ 

ɱɿɬɤɨ ɜɿɞɨɤɪɟɦɥɟɧɿ ɜɿɞ ɝɨɥɨɜɢ, ɦɚɸɬɶ ɨɤɪɭɝɥɭ ɮɨɪɦɭ ɿ ɫɬɚɧɨɜɥɹɬɶ 35% ɞɨɜɠɢɧɢ 

ɝɨɥɨɜɢ, ɧɟ ɦɚɸɱɢ ɠɨɞɧɢɯ ɥɨɩɚɬɟɣ. 
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Рисунок 3.22. Ɇɨɪɮɨɥɨɝɿɱɧɿ ɬɚ ɚɧɚɬɨɦɿɱɧɿ ɨɡɧɚɤɢ Branchiobdella balcanica 

(Ɂɚɤɚɪɩɚɬɬɹ, ɪ. Ɍɟɪɟɛɥɹ): A – ɡɚɝɚɥɶɧɢɣ ɜɢɝɥɹɞ ɞɨɪɨɫɥɨʀ ɨɫɨɛɢɧɢ, ɞɨɪɡɚɥɶɧɚ ɫɬɨɪɨɧɚ: 

A1 - ɝɨɥɨɜɧɢɣ ɜɿɞɞɿɥ ɡ ɩɟɪɢɫɬɨɦɿɭɦɨɦ, A2 - “ɩɥɟɱɿ” ɩɟɪɟɞɧɶɨɝɨ ɤɿɥɶɰɹ 4ɝɨ ɬɭɥɭɛɧɨɝɨ 

ɫɟɝɦɟɧɬɭ, A3 - ɜɢɪɨɫɬɢ ɩɟɪɟɞɧɶɨɝɨ ɤɿɥɶɰɹ 8-ɝɨ ɫɟɝɦɟɧɬɚ ɬɚ ɡɚɞɧɶɨɝɨ ɤɿɥɶɰɹ 9ɝɨ 

ɫɟɝɦɟɧɬɭ; B - ɡɚɝɚɥɶɧɢɣ ɜɢɝɥɹɞ ɞɨɪɨɫɥɨʀ ɨɫɨɛɢɧɢ, ɜɟɧɬɪɚɥɶɧɚ ɫɬɨɪɨɧɚ; C – ɞɨɪɡɚɥɶɧɚ 

ɬɚ ɜɟɧɬɪɚɥɶɧɚ ɳɟɥɟɩɢ; D - ɫɩɟɪɦɚɬɟɤɚ; E - ɚɬɪɿɭɦ; D - ɞɨɪɨɫɥɿ ɨɫɨɛɢɧɢ ɬɚ ʀɯ ɤɨɤɨɧɢ 

ɧɚ ɜɧɭɬɪɿɲɧɶɨɦɭ ɤɪɚɸ ɤɚɪɚɩɚɤɫɭ.  

 

ɓɟɥɟɩɢ ɨɞɧɚɤɨɜɿ ɡɚ ɪɨɡɦɿɪɨɦ, ɬɟɦɧɨ-ɤɨɪɢɱɧɟɜɿ, ɜɢɞɨɜɠɟɧɨ-ɨɜɚɥɶɧɨʀ ɮɨɪɦɢ, ʀɯ 

ɲɢɪɢɧɚ ɜɬɪɢɱɿ ɛɿɥɶɲɚ ɡɚ ɜɢɫɨɬɭ. Ɂɭɛɢ ɪɨɡɬɚɲɨɜɚɧɿ ɜɡɞɨɜɠ ɩɪɹɦɨɝɨ ɤɪɚɸ ɤɨɠɧɨʀ 

ɳɟɥɟɩɢ. Ⱦɨɪɫɚɥɶɧɚ ɳɟɥɟɩɚ ɦɚɽ ɩ’ɹɬɶ ɚɛɨ ɲɿɫɬɶ ɡɭɛɿɜ, ɬɨɞɿ ɹɤ ɜɟɧɬɪɚɥɶɧɚ — ɩ’ɹɬɶ. ɇɚ 

ɨɛɨɯ ɳɟɥɟɩɚɯ ɡɭɛɢ ɦɚɫɢɜɧɿ ɿ ɡɚɡɜɢɱɚɣ ɨɞɧɚɤɨɜɿ ɡɚ ɪɨɡɦɿɪɨɦ, ɩɪɢɱɨɦɭ ɫɟɪɟɞɧɿɣ ɡɭɛ ɽ 

ɩɨɦɿɬɧɨ ɛɿɥɶɲɢɦ ɡɚ ɿɧɲɿ.  

ɍ ɞɨɪɨɫɥɢɯ ɱɟɪɜ’ɹɤɿɜ ɝɨɧɨɩɨɪɢ ɱɿɬɤɨ ɜɢɞɧɨ ɧɚ 5-ɦɭ ɬɚ 6-ɦɭ ɫɟɝɦɟɧɬɚɯ ɬɿɥɚ. 

ȼɟɡɢɤɭɥɚ ɫɩɟɪɦɚɬɟɤɢ ɦɚɽ ɛɭɥɶɛɨɩɨɞɿɛɧɭ ɮɨɪɦɭ, ɡ ɪɨɡɲɢɪɟɧɢɦ ɚɩɿɤɚɥɶɧɢɦ ɤɿɧɰɟɦ ɿ 
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ɡɜɭɠɟɧɢɦ ɛɚɡɚɥɶɧɢɦ ɤɿɧɰɟɦ. ȼɢɜɿɞɧɢɣ ɩɪɨɬɨɤ ɞɨɪɿɜɧɸɽ ɡɚ ɞɨɜɠɢɧɨɸ ɜɟɡɢɤɭɥɿ, 

ɡɝɢɧɚɽɬɶɫɹ ɩɿɞ ɧɟɸ ɩɪɢɛɥɢɡɧɨ ɞɨ ɩɨɥɨɜɢɧɢ ʀʀ ɞɨɜɠɢɧɢ, ɚ ɩɨɬɿɦ ɡɝɢɧɚɽɬɶɫɹ ɭ 

ɩɪɨɬɢɥɟɠɧɨɦɭ ɧɚɩɪɹɦɤɭ ɞɨ ɝɨɧɨɩɨɪɢ (Ɋɢɫ. 3.22). Ɂɚɥɨɡɢɫɬɚ ɱɚɫɬɢɧɚ ɚɬɪɿɭɦɭ ɦɚɽ 

ɋ-ɩɨɞɿɛɧɭ ɮɨɪɦɭ, ɹɤ ɨɩɢɫɚɧɨ Karaman (1967), ɿ ɽ ɲɢɪɨɤɨɸ, ɬɨɞɿ ɹɤ ɬɪɭɛɱɚɫɬɚ ɱɚɫɬɢɧɚ 

ɬɨɧɤɚ ɬɚ ɜɢɞɨɜɠɟɧɚ, ɭɬɜɨɪɸɸɱɢ ɩɪɢɛɥɢɡɧɨ ɱɨɬɢɪɢ ɩɟɬɥɿ. Ʉɨɩɭɥɹɬɢɜɧɚ ɛɭɪɫɚ ɜɟɥɢɤɚ. 

 

 

Рисунок 3.23. ɉɨɲɢɪɟɧɧɹ B. balcanica ɧɚ ɬɟɪɢɬɨɪɿʀ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ. Ɂɛɨɪɢ, 

ɡɪɨɛɥɟɧɿ ɬɚ ɩɪɨɚɧɚɥɿɡɨɜɚɧɿ ɜ ɞɚɧɿɣ ɪɨɛɨɬɿ, ɩɨɡɧɚɱɟɧɨ ɱɟɪɜɨɧɢɦ ɤɨɥɶɨɪɨɦ 

(ɦɨɞɢɮɿɤɨɜɚɧɨ ɡɚ https://www.gbif.org). 

 

Опис коконɿв та ʀх локалɿзацɿɹ на тɿлɿ рɿчкового рака. Ʉɨɤɨɧ ɦɚɽ ɮɨɪɦɭ ɩɥɹɲɤɢ, ɡ 

ɤɚɩɫɭɥɨɸ ɞɨɜɠɢɧɨɸ 0,4–0,5 ɦɦ ɿ ɲɢɪɢɧɨɸ 0,3–0,35 ɦɦ. ɋɬɟɛɥɨ ɤɨɤɨɧɭ ɤɨɪɨɬɤɟ, 

ɞɨɜɠɢɧɨɸ 0,07–0,1 ɦɦ, ɿ ɪɨɡɲɢɪɸɽɬɶɫɹ ɞɨ ɨɫɧɨɜɢ ɤɚɩɫɭɥɢ. Ʉɪɢɲɤɚ ɤɨɤɨɧɭ ɦɚɽ 

ɦɿɬɪɢɮɨɪɦɧɭ ɮɨɪɦɭ ɡ ɞɨɜɝɢɦ ɲɢɩɨɦ ɞɨɜɠɢɧɨɸ 0,1–0,15 ɦɦ, ɹɤɢɣ ɦɚɣɠɟ ɞɨɪɿɜɧɸɽ 

ɚɛɨ ɩɟɪɟɜɢɳɭɽ ɞɨɜɠɢɧɭ ɫɬɟɛɥɚ (Ɋɢɫ. 3.22). Ʉɨɤɨɧɢ ɫɩɨɫɬɟɪɿɝɚɥɢɫɹ ɧɚ ɪɚɤɚɯ ɭ ɪɿɡɧɢɯ 

ɦɿɫɰɹɯ, ɜɤɥɸɱɚɸɱɢ ɜɧɭɬɪɿɲɧɸ ɫɬɨɪɨɧɭ ɤɥɟɲɟɧɶ ɬɚ ʀɯ ɤɭɬɨɜɿ ɡ’ɽɞɧɚɧɧɹ, ɜɡɞɨɜɠ 
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ɛɿɱɧɨɝɨ ɤɪɚɸ ɤɚɪɚɩɚɤɫɭ, ɛɿɥɹ ɨɫɧɨɜɢ ɩɟɪɟɨɩɨɞ, ɧɚ ɧɢɠɧɿɣ ɱɚɫɬɢɧɿ ɲɢɣɧɨʀ ɛɨɪɨɡɧɢ ɬɚ 

ɧɚ ɩɥɟɨɩɨɞɚɯ. Ɋɿɞɲɟ ɤɨɤɨɧɢ ɩɪɢɤɪɿɩɥɸɜɚɥɢɫɹ ɛɿɥɹ ɨɫɧɨɜɢ ɚɧɬɟɧ ɬɚ ɦɚɤɫɢɥɿɩɨɞɿɜ. 

Поширеннɹ. ɐɟɣ ɜɢɞ ɜɩɟɪɲɟ ɨɩɢɫɚɜ Moszynski (1937) ɡ Ʉɨɫɨɜɨ. ɉɿɡɧɿɲɟ ɣɨɝɨ 

ɡɧɚɯɨɞɢɥɢ ɭ ɪɿɱɤɚɯ ɿ ɫɬɪɭɦɤɚɯ Ɋɭɦɭɧɿʀ, ɍɝɨɪɳɢɧɢ (Subchev, 1984) ɬɚ ɤɨɥɢɲɧɶɨʀ 

ɘɝɨɫɥɚɜɿʀ (Ɇɚɤɟɞɨɧɿɹ, ɋɟɪɛɿɹ, ɋɥɨɜɟɧɿɹ) (Moszynski, 1937; Georgevitch, 1955). ɍ 

ɏɨɪɜɚɬɿʀ ɰɟɣ ɜɢɞ ɜɢɹɜɢɜ Klobučar (2006) ɧɚ Astacus astacus, ɚ ɜ ɍɝɨɪɳɢɧɿ Kovač 

(2007) ɡɚɮɿɤɫɭɜɚɜ ɣɨɝɨ ɧɚ Astacus astacus ɬɚ Austropotamobius torrentium. ɍ ɧɚɲɨɦɭ 

ɞɨɫɥɿɞɠɟɧɧɿ ɦɢ ɡɧɚɣɲɥɢ ɰɟɣ ɜɢɞ ɭ ɬɪɶɨɯ ɦɿɫɰɹɯ ɭ ɋɥɨɜɟɧɿʀ ɧɚ Astacus astacus (Ɍɚɛɥ. 

1.2, 1.4) ɬɚ ɨɞɧɨɦɭ ɦɿɫɰɿ ɧɚ Austropotamobius torrentium (Ɂɚɩɥɚɧɚ, Ʌɨɝɚɬɟɰɶ). ȼ 

ɍɤɪɚʀɧɿ Branchiobdella balcanica ɛɭɥɚ ɡɧɚɣɞɟɧɚ ɜ ɨɡɟɪɿ ɋɢɧɟɜɢɪ ɬɚ ɪɿɱɰɿ Ɍɟɪɟɛɥɹ 

(Ɋɢɫ. 3.23). Ɋɚɧɿɲɟ ʀʀ ɬɚɤɨɠ ɜɢɹɜɢɥɢ ɛɿɥɹ ɦɿɫɬɚ Ɍɪɭɫɤɚɜɟɰɶ ɭ ɚɫɨɰɿɚɰɿʀ ɡ A. astacus 

(Boshko, 1983).  

Асоцɿацɿɹ з хазɹɹми та спɿвɿснуваннɹ бранхɿобделɿд: As. astacus, Au. torrentium  

 

Варɿацɿʀ. Дослɿдженнɹ пɿдвиду Branchiobdella balcanica sketi Karaman 1967. 

 ɐɟɣ ɩɿɞɜɢɞ ɛɭɜ ɨɩɢɫɚɧɢɣ Karaman (1967) ɡ ɪɿɱɤɢ ȼɟɥɢɤɢɣ Ɉɛɪɯ ɭ Ʌɨɠɫɶɤɨɦɭ 

ɩɨɥɿ (ɋɥɨɜɟɧɿɹ). ɉɪɢ ɨɛɫɬɟɠɟɧɧɿ ɬɢɩɨɜɨʀ ɦɿɫɰɟɜɨɫɬɿ, ɦɢ ɧɟ ɡɧɚɣɲɥɢ ɬɚɦ ɪɿɱɤɨɜɢɯ 

ɪɚɤɿɜ, ɨɫɤɿɥɶɤɢ ɪɿɱɤɚ ɛɭɥɚ ɫɢɥɶɧɨ ɩɨɪɨɫɥɚ ɬɪɚɜɨɸ. Ɂɝɿɞɧɨ ɡ ɩɨɜɿɞɨɦɥɟɧɧɹɦɢ 

ɦɿɫɰɟɜɢɯ ɠɢɬɟɥɿɜ, ɪɚɤɿɜ ɬɚɦ ɧɟ ɫɩɨɫɬɟɪɿɝɚɥɢ ɡ 2007 ɪɨɤɭ. Ɉɞɧɚɤ ɦɢ ɞɨɫɥɿɞɢɥɢ 

ɛɥɢɡɶɤɨ ɪɨɡɬɚɲɨɜɚɧɿ ɥɨɤɚɰɿʀ: ɪɿɱɤɭ Ȼɥɨɲɱɢɰɹ (ɛɿɥɹ ɫɟɥɚ ȼɨɥɶɱɟ), ɨɡɟɪɨ ɐɟɪɤɧɢɰɹ 

(ɡɛɨɪɢ ɡ Ɇɚɪɬɢɧɳɢɰɿ, 1968) ɬɚ Ɋɚɤɨɜɫɶɤɢɣ ɦɨɫɬɢɤ (ɡ 1969). ɍ ɰɢɯ ɦɿɫɰɹɯ ɦɢ ɜɢɹɜɢɥɢ 

As. astacus ɬɚ ɚɫɨɰɿɣɨɜɚɧɢɯ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɜɤɥɸɱɚɸɱɢ B. balcanica. Ɇɢ ɩɪɨɜɨɞɢɥɢ 

ɞɨɫɥɿɞɠɟɧɧɹ ɜ ɞɜɨɯ ɫɟɡɨɧɚɯ: ɧɚɜɟɫɧɿ ɿ ɜɨɫɟɧɢ. 

ɇɚɲɿ ɞɨɫɥɿɞɠɟɧɧɹ ɜɢɹɜɢɥɢ ɫɟɡɨɧɧɭ ɞɢɧɚɦɿɤɭ ɭ ɪɨɡɦɿɪɿ ɤɨɩɭɥɹɬɢɜɧɨʀ ɛɭɪɫɢ. ɍ 

ɡɪɚɡɤɚɯ, ɡɿɛɪɚɧɢɯ ɧɚɜɟɫɧɿ, ɫɩɨɫɬɟɪɿɝɚɥɢɫɹ ɡɧɚɱɧɿ ɜɚɪɿɚɰɿʀ: ɭ ɞɨɪɨɫɥɢɯ ɨɫɨɛɢɧ ɛɭɥɢ ɹɤ 

ɡɜɢɱɚɣɧɿ, ɬɚɤ ɿ ɡɛɿɥɶɲɟɧɿ ɤɨɩɭɥɹɬɢɜɧɿ ɛɭɪɫɢ (Ɋɢɫ. 3.24). ɇɚɜɩɚɤɢ, ɡɪɚɡɤɢ, ɡɿɛɪɚɧɿ 

ɜɨɫɟɧɢ, ɛɭɥɢ ɧɟɡɪɿɥɢɦɢ ɿ ɧɟ ɦɚɥɢ ɡɛɿɥɶɲɟɧɧɹ ɤɨɩɭɥɹɬɢɜɧɨʀ ɛɭɪɫɢ. Ⱦɥɹ ɨɫɬɚɬɨɱɧɨɝɨ 

ɭɬɨɱɧɟɧɧɹ ɬɚɤɫɨɧɨɦɿɱɧɨɝɨ ɫɬɚɬɭɫɭ ɩɿɞɜɢɞɿɜ ɧɚɦɢ ɛɭɥɨ ɡɚɫɬɨɫɨɜɚɧɨ ɦɨɥɟɤɭɥɹɪɧɿ 

ɦɟɬɨɞɢ (ɞɢɜ. ɪɨɡɞɿɥ “Ⱦɟɥɿɦɿɬɚɰɿɹ ɜɢɞɿɜ”). 
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Рис. 3.24. Ɇɨɪɮɨɥɨɝɿɱɧɿ ɬɚ ɚɧɚɬɨɦɿɱɧɿ ɨɡɧɚɤɢ Branchiobdella balcanica (ɋɥɨɜɟɧɿɹ, ɪ. 

Ȼɥɨɲɱɢɰɹ): a – ɡɚɝɚɥɶɧɢɣ ɜɢɝɥɹɞ ɞɨɪɨɫɥɨʀ ɨɫɨɛɢɧɢ (ɫɟɪɩɟɧɶ, 2009); b - ɡɚɝɚɥɶɧɢɣ 

ɜɢɝɥɹɞ ɞɨɪɨɫɥɨʀ ɨɫɨɛɢɧɢ (ɬɪɚɜɟɧɶ, 2018); d - ɤɨɤɨɧ ɡ ɩɨɦɿɬɧɨɸ ɤɨɜɩɚɱɤɨɩɨɞɿɛɧɨɸ 

ɤɪɢɲɟɱɤɨɸ; ɟ - ɥɨɤɚɥɿɡɚɰɿɹ ɤɨɤɨɧɿɜ ɧɚ ɩɨɜɟɪɯɧɿ ɪɿɱɤɨɜɨɝɨ ɪɚɤɭ;  f - ɞɨɪɡɚɥɶɧɚ ɬɚ 

ɜɟɧɬɪɚɥɶɧɚ ɳɟɥɟɩɢ.  
 

Branchiobdella pentadonta Whitman, 1882 

 

Опублɿковано в: Whitman, C.O. (1882). A new species of Branchiobdella. Zoologischer 

Anzeiger. 5:636-637.  

Синонɿми: Branchiobdella varians var. pentadonta (Voigt, 1885) Pierantoni, 1912; Branchiobdella capito (Georgévitch, 1955) 

Pop, 1965; Branchiobdella segmentata (Georgévitch, 1957) Pop, 1965; Branchiobdella septadonta (Georgévitch, 1957) Pop, 1965; 

Cambarincola dojranensis (Georgévitch, 1955) Pop, 1965; Cambarincola gastrax (Georgévitch, 1955) Pop, 1965; Xironodrilus crassus 

(Georgévitch, 1955) Pop, 1965; Xironogiton dilatatus (Georgévitch, 1955) Pop, 1965; Xironogiton doli- coderos (Georgévitch, 1955) 

Pop, 1965; Xironogiton latus (Georgévitch, 1957) Pop, 1965 

Типовий екземплɹр: ɧɟ ɞɨɫɬɭɩɧɢɣ 

Типова локацɿɹ: Ʌɟɣɩɰɢɝ, ɇɿɦɟɱɱɢɧɚ 
Етимологɿɹ: ɬɚ, ɳɨ ɦɚɽ ɩ’ɹɬɶ ɡɭɛɰɿɜ 

Опис. Ⱦɨɜɠɢɧɚ ɜɚɪɿɸɽ ɜɿɞ 3,5 ɞɨ 4,5 ɦɦ. Ɍɿɥɨ ɫɥɚɛɤɨ ɫɩɥɨɳɟɧɟ. Ƚɨɥɨɜɚ ɨɜɚɥɶɧɚ; ʀʀ 

ɲɢɪɢɧɚ ɬɪɨɯɢ ɩɟɪɟɜɢɳɭɽ ɲɢɪɢɧɭ ɩɟɪɲɨɝɨ ɫɟɝɦɟɧɬɚ ɬɭɥɭɛɚ ɬɚ ɞɨɪɿɜɧɸɽ ɲɢɪɢɧɿ 

ɞɪɭɝɨɝɨ ɫɟɝɦɟɧɬɚ ɬɭɥɭɛɚ. ɉɟɪɿɫɬɨɦɿɣ ɜɿɞɞɿɥɟɧɢɣ ɜɿɞ ɝɨɥɨɜɢ ɛɨɪɨɡɧɨɸ. ɋɟɝɦɟɧɬɢ 

ɬɭɥɭɛɚ ɪɨɡɲɢɪɸɸɬɶɫɹ; ɲɢɪɢɧɚ 4-ɝɨ ɫɟɝɦɟɧɬɚ ɬɭɥɭɛɚ ɩɟɪɟɜɢɳɭɽ ɲɢɪɢɧɭ 1-ɝɨ 

ɫɟɝɦɟɧɬɚ ɜ 1,7–2,0 ɪɚɡɢ. Ɇɚɤɫɢɦɚɥɶɧɚ ɲɢɪɢɧɚ ɬɿɥɚ ɜ 5–7 ɫɟɝɦɟɧɬɚɯ; ʀʀ ɲɢɪɢɧɚ 

ɩɟɪɟɜɢɳɭɽ ɲɢɪɢɧɭ ɩɟɪɲɨɝɨ ɫɟɝɦɟɧɬɚ ɬɭɥɭɛɚ ɜ 2,3–2,5 ɪɚɡɢ. ɋɟɝɦɟɧɬɢ ɬɭɥɭɛɚ 

ɩɨɫɬɭɩɨɜɨ ɡɜɭɠɭɸɬɶɫɹ ɞɨ ɨɫɬɚɧɧɶɨɝɨ ɫɟɝɦɟɧɬɚ (Ɋɢɫ. 3.25). ɓɟɥɟɩɢ ɩɪɹɦɨɤɭɬɧɿ, 

ɨɜɚɥɶɧɨʀ ɮɨɪɦɢ, ɦɚɣɠɟ ɨɞɧɚɤɨɜɨɝɨ ɪɨɡɦɿɪɭ; ɥɿɧɿɹ ɨɫɧɨɜɢ ɳɟɥɟɩɢ ɨɩɭɤɥɚ; ɲɢɪɢɧɚ 

ɳɟɥɟɩɢ ɜɿɞ ʀʀ ɨɫɧɨɜɢ ɞɨ ɨɫɧɨɜɢ ɫɟɪɟɞɧɶɨɝɨ ɡɭɛɰɹ ɫɬɚɧɨɜɢɬɶ 18–22 ɦɤɦ; ɞɨɜɠɢɧɚ 

ɳɟɥɟɩɢ — 37–40 ɦɤɦ. Ʉɿɥɶɤɿɫɬɶ ɡɭɛɰɿɜ ɜɚɪɿɸɽ ɜɿɞ 5 ɞɨ 6; ɫɟɪɟɞɧɿɣ ɡɭɛɟɰɶ ɜɟɥɢɤɢɣ; 

ɡɭɛɧɚ ɮɨɪɦɭɥɚ 5/5, 6/5. ɋɩɟɪɦɚɬɟɤɚ ɜɟɥɢɤɚ, ɨɜɚɥɶɧɨʀ ɮɨɪɦɢ, ɡɿ ɫɥɚɛɤɨ ɡɜɭɠɟɧɢɦ 

ɞɢɫɬɚɥɶɧɢɦ ɤɿɧɰɟɦ; ʀʀ ɛɭɥɶɛɚ ɞɨɜɲɚ ɡɚ ɩɪɨɬɨɤ. ɉɟɧɢɫ ɩɪɹɦɢɣ ɿ ɝɥɚɞɤɢɣ; ɱɨɥɨɜɿɱɢɣ 

ɝɨɧɨɩɨɪ ɱɿɬɤɨ ɜɢɞɧɨ. 
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Рис. 3.25. Ɇɨɪɮɨɥɨɝɿɱɧɿ ɬɚ ɚɧɚɬɨɦɿɱɧɿ ɨɡɧɚɤɢ Branchiobdella pentadonta: a – 

ɡɚɝɚɥɶɧɢɣ ɜɢɝɥɹɞ ɞɨɪɨɫɥɨʀ ɨɫɨɛɢɧɢ; b - ɞɨɪɡɚɥɶɧɚ ɬɚ ɜɟɧɬɪɚɥɶɧɚ ɳɟɥɟɩɢ; ɫ - ɤɨɤɨɧɢ; 

d - ɥɨɤɚɥɿɡɚɰɿɹ ɤɨɤɨɧɿɜ ɧɚ ɩɨɜɟɪɯɧɿ ɪɿɱɤɨɜɨɝɨ ɪɚɤɭ.  

115 



 

Опис коконɿв та ʀх локалɿзацɿɹ на тɿлɿ рɿчкового рака. Ʉɨɤɨɧ ɨɜɚɥɶɧɢɣ; ɞɨɜɠɢɧɚ 

ɤɚɩɫɭɥɢ 0,3–0,5 ɦɦ; ɲɢɪɢɧɚ ɤɚɩɫɭɥɢ 0,27–0,34 ɦɦ. ɇɿɠɤɚ ɤɨɤɨɧɚ ɤɨɪɨɬɤɚ ɿ ɬɨɜɫɬɚ, 

ɡɚɜɞɨɜɠɤɢ 0,07–0,11 ɦɦ. Ʉɪɢɲɟɱɤɚ ɤɨɤɨɧɚ ɫɩɥɨɳɟɧɚ ɡ ɦɚɥɟɧɶɤɢɦ ɲɢɩɨɦ ɡɚɜɞɨɜɠɤɢ 

0,02–0,04 ɦɦ (Ɋɢɫ. 3.25). Ʉɨɤɨɧɢ ɩɪɢɤɪɿɩɥɟɧɿ ɞɨ ɫɟɪɟɞɧɶɨʀ ɱɚɫɬɢɧɢ ɲɢɣɧɨʀ ɛɨɪɨɡɧɢ, 

ɜɟɧɬɪɨ-ɡɚɞɧɶɨʀ ɱɚɫɬɢɧɢ ɤɚɪɚɩɚɤɫɭ, ɤɿɧɱɢɤɚ ɪɨɫɬɪɭɦɚ, ɦɚɤɫɢɥɿɩɟɞɿɜ, ɨɫɧɨɜ ɚɧɬɟɧ, 

ɡɨɜɧɿɲɧɶɨɝɨ ɬɚ ɜɧɭɬɪɿɲɧɶɨɝɨ ɛɨɤɿɜ ɡɝɢɧɿɜ ɤɥɟɲɟɧɶ ɬɚ ɛɿɥɹ ʀɯ ɨɫɧɨɜ (Ɋɢɫ. 3.25). 

Поширеннɹ. ɒɢɪɨɤɨ ɜɿɞɨɦɢɣ ɭ ȯɜɪɨɩɿ ɜ ɛɚɫɟɣɧɿ Ⱦɭɧɚɸ. Ʉɚɪɚɦɚɧ (1970) ɡɚɮɿɤɫɭɜɚɜ 

ɰɟɣ ɜɢɞ ɧɚ Ȼɚɥɤɚɧɚɯ: ɭ ɩɿɜɞɟɧɧɿɣ Ɇɚɤɟɞɨɧɿʀ (ɛɿɥɹ Ʉɨɧɫɶɤɨ), ɡɚɯɿɞɧɿɣ ɋɟɪɛɿʀ, ɩɨɬɨɤɿ 

ɋɚɧɟ ɜ ɫɯɿɞɧɿɣ Ȼɨɫɧɿʀ ɬɚ Ƚɟɪɰɟɝɨɜɢɧɿ. Savic (2018) ɡɚɪɟɽɫɬɪɭɜɚɜ ɰɟɣ ɜɢɞ ɭ ɏɨɪɜɚɬɿʀ. 

Ɇɢ ɡɧɚɣɲɥɢ B. pentadonta ɭ ɫɯɿɞɧɿɣ Ɇɚɤɟɞɨɧɿʀ (ɩɨɬɿɤ Ɉɫɨɣɧɢɰɹ ɛɿɥɹ Ȼɟɪɨɜɨ), ɫɯɿɞɧɿɣ 

ɬɚ ɩɿɜɞɟɧɧɿɣ Ȼɨɫɧɿʀ ɬɚ Ƚɟɪɰɟɝɨɜɢɧɿ (ɩɨɬɨɤɢ ɛɿɥɹ Ʉɥɚɞɚɧɹ ɬɚ Ʉɨɧɿɰɚ). Ɇɢ ɬɚɤɨɠ 

ɡɚɮɿɤɫɭɜɚɥɢ ɰɟɣ ɜɢɞ ɭ ɏɨɪɜɚɬɿʀ, Ȼɨɫɧɿʀ ɬɚ Ƚɟɪɰɟɝɨɜɢɧɿ (ɩɨɬɿɤ ɛɿɥɹ ɍɜɿɪ, Ʉɥɚɞɚɧɶ) ɬɚ 

ɑɨɪɧɨɝɨɪɿʀ (ɪɿɱɤɚ ɐɪɧɨʁɟɜɢɱɚ ɬɚ ɋɤɚɞɚɪɫɶɤɟ ɨɡɟɪɨ), ɚ ɬɚɤɨɠ ɜɢɹɜɢɥɢ ɩɪɢɫɭɬɧɿɫɬɶ 

Branchiobdella pentadonta ɭ ɜɨɞɚɯ ɋɥɨɜɟɧɿʀ (Ɍɚɛɥ. 2.1). Ɋɚɧɿɲɟ ɣɨɝɨ ɡɧɚɯɨɞɢɥɢ ɥɢɲɟ 

ɨɞɢɧ ɪɚɡ ɭ ɩɿɜɧɿɱɧɨ-ɡɚɯɿɞɧɿɣ ɋɥɨɜɟɧɿʀ ɭ ɩɨɬɨɰɿ ɛɿɥɹ Ȼɥɟɞɭ. 

Асоцɿацɿɹ з хазɹɹми та спɿвɿснуваннɹ бранхɿобделɿд: Austropotamobius torrentium, 

Astacus astacus, Astacus leptodactylus ɬɚ Austropotamobius pallipes. 

Branchiobdella italica Canegallo, 1928 

 

Опублɿковано в: Canegallo, Maria Alessandra. (1928). Una nuova specie di 

Branchiobdella - Branchiobdella italica. Atti della Societa Italiana di Scienze Naturali e 

del Museo Civico di Storia Naturale di Milano. 67: 214-224. 

Синонɿми: Synonyms: Branchiobdella pentodonta italica (Pop, 1965) Karaman, 1967; Bdellodrilus hexadonta (Georgévitch, 

1957) Karaman, 1967; Branchiobdella karamani (Georgévitch, 1957) Karaman, 1967; Branchiobdella unidonta (Georgévitch, 1957) 

Karaman, 1967; Cambarincolla hamata (Georgévitch, 1957) Karaman, 1967; Xirondrilus tetradonta (Georgévitch, 1955) Karaman, 

1967; Xironogiton tridens (Georgévitch, 1955) Karaman, 1967; Branchiobdella pentadonta (Georgévitch, 1957) Kozarov et al. (1972) 
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Опис. Ⱦɨɜɠɢɧɚ ɜɚɪɿɸɽ ɜɿɞ 2,5 ɞɨ 3,0 ɦɦ. Ɍɿɥɨ ɰɢɥɿɧɞɪɢɱɧɟ, ɫɥɚɛɤɨ ɫɩɥɨɳɟɧɟ. Ƚɨɥɨɜɚ 

ɩɨɞɨɜɠɟɧɨ-ɨɜɚɥɶɧɚ; ʀʀ ɲɢɪɢɧɚ ɬɪɨɯɢ ɩɟɪɟɜɢɳɭɽ ɲɢɪɢɧɭ ɩɟɪɲɨɝɨ ɫɟɝɦɟɧɬɚ ɬɭɥɭɛɚ. 

ɉɟɪɿɫɬɨɦɿɣ ɜɿɞɞɿɥɟɧɢɣ ɜɿɞ ɝɨɥɨɜɢ ɛɨɪɨɡɧɨɸ. Ɍɿɥɨ ɩɨɫɬɭɩɨɜɨ ɪɨɡɲɢɪɸɽɬɶɫɹ ɞɨ 

ɡɚɞɧɶɨɝɨ ɤɿɧɰɹ; ɲɢɪɢɧɚ 4-ɝɨ ɫɟɝɦɟɧɬɚ ɬɭɥɭɛɚ ɩɟɪɟɜɢɳɭɽ ɲɢɪɢɧɭ 1-ɝɨ ɫɟɝɦɟɧɬɚ ɜ 1,5 

ɪɚɡɢ. Ɇɚɤɫɢɦɚɥɶɧɚ ɲɢɪɢɧɚ ɬɿɥɚ ɜ 6-ɦɭ ɫɟɝɦɟɧɬɿ; ʀʀ ɲɢɪɢɧɚ ɩɟɪɟɜɢɳɭɽ ɲɢɪɢɧɭ 

ɩɟɪɲɨɝɨ ɫɟɝɦɟɧɬɚ ɜ 1,5–2 ɪɚɡɢ (Ɋɢɫ. 3.26). ɓɟɥɟɩɢ ɩɪɹɦɨɤɭɬɧɿ, ɦɚɣɠɟ ɨɞɧɚɤɨɜɨɝɨ 

ɪɨɡɦɿɪɭ; ɲɢɪɢɧɚ ɳɟɥɟɩɢ ɜɿɞ ɨɫɧɨɜɢ ɞɨ ɫɟɪɟɞɢɧɢ ɫɟɪɟɞɧɶɨɝɨ ɡɭɛɰɹ ɫɬɚɧɨɜɢɬɶ 16–18 

ɦɤɦ, ɞɨɜɠɢɧɚ ɳɟɥɟɩɢ — 37–40 ɦɤɦ. Ʌɿɧɿɹ ɨɫɧɨɜɢ ɳɟɥɟɩɢ ɩɪɹɦɚ. Ʉɿɥɶɤɿɫɬɶ ɡɭɛɰɿɜ 

ɜɚɪɿɸɽ ɜɿɞ 5 ɞɨ 7; ɡɭɛɧɚ ɮɨɪɦɭɥɚ 6/5, 7/5. ɋɟɪɟɞɧɿɣ ɡɭɛɟɰɶ ɜɟɥɢɤɢɣ (Ɋɢɫ. 3.26). 

Ȼɭɥɶɛɚ ɫɩɟɪɦɚɬɟɤɢ ɝɪɭɲɨɩɨɞɿɛɧɚ, ɜɟɥɢɤɚ. ɉɪɨɬɨɤɚ ɫɩɟɪɦɚɬɟɤɢ ɜ 1,5–2 ɪɚɡɢ ɞɨɜɲɚ ɡɚ 

ɛɭɥɶɛɭ, ɡɿɝɧɭɬɚ; ɱɨɥɨɜɿɱɢɣ ɝɨɧɨɩɨɪ ɜɿɞɧɨɫɧɨ ɦɚɥɢɣ. 

Опис коконɿв та ʀх локалɿзацɿɹ на тɿлɿ рɿчкового рака. Ʉɨɤɨɧ ɨɜɚɥɶɧɢɣ; ɞɨɜɠɢɧɚ 

ɤɚɩɫɭɥɢ 0,32–0,4 ɦɦ, ɲɢɪɢɧɚ ɤɚɩɫɭɥɢ 0,22–0,27 ɦɦ. ɇɿɠɤɚ ɤɨɤɨɧɚ ɤɨɪɨɬɤɚ ɿ ɬɨɜɫɬɚ, 

ɡɚɜɞɨɜɠɤɢ 0,06–0,12 ɦɦ; ɤɪɢɲɟɱɤɚ ɤɨɤɨɧɚ ɦɚɽ ɦɚɥɟɧɶɤɢɣ ɲɢɩ ɡɚɜɞɨɜɠɤɢ 0,01–0,06 

ɦɦ (Ɋɢɫ. 3.26). Ʉɨɤɨɧɢ ɪɨɡɬɚɲɨɜɚɧɿ ɜɡɞɨɜɠ ɤɪɚɸ ɥɚɬɟɪɨ-ɡɚɞɧɶɨʀ ɱɚɫɬɢɧɢ ɤɚɪɚɩɚɤɫɭ, 

ɿɧɨɞɿ ɨɯɨɩɥɸɸɱɢ ɩɟɪɲɢɣ ɱɟɪɟɜɧɢɣ ɫɟɝɦɟɧɬ. Ɇɢ ɬɚɤɨɠ ɡɧɚɯɨɞɢɥɢ ʀɯ ɧɚ ɲɢɣɧɿɣ 

ɛɨɪɨɡɧɿ, ɭ ɡɝɢɧɚɯ ɤɥɟɲɟɧɶ, ɛɿɥɹ ɨɫɧɨɜ ɚɧɬɟɧ ɬɚ ɦɚɤɫɢɥɿɩɟɞɿɜ (Ɋɢɫ. 3.26). 

Поширеннɹ. ȼɩɟɪɲɟ ɜɢɹɜɥɟɧɢɣ Canegallo (1929) ɭ ɩɿɜɧɿɱɧɿɣ ȱɬɚɥɿʀ. Ʉɚɪɚɦɚɧ (1967) 

ɡɚɪɟɽɫɬɪɭɜɚɜ ɣɨɝɨ ɭ ɘɝɨɫɥɚɜɿʀ ɬɚ ɜ ɪɟɝɿɨɧɿ Ⱥɞɪɿɚɬɢɱɧɨɝɨ ɭɡɛɟɪɟɠɠɹ ɏɨɪɜɚɬɿʀ. 

Ɉɫɬɚɧɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɜɿɞɨɦɥɹɸɬɶ ɩɪɨ ɣɨɝɨ ɩɪɢɫɭɬɧɿɫɬɶ ɭ Austropotamobius pallipes 

ɬɚ Procambarus clarkii ɭ ɩɿɜɧɿɱɧɿɣ ȱɬɚɥɿʀ (Gelder et al., 1999). Klobucar (2006) ɬɚ Savic 

(2018) ɧɚɞɚɥɢ ɞɟɬɚɥɶɧɿɲɭ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɩɨɲɢɪɟɧɧɹ ɰɶɨɝɨ ɜɢɞɭ ɭ ɏɨɪɜɚɬɿʀ. Ɍɭɬ ɦɢ 

ɩɨɜɿɞɨɦɥɹɽɦɨ ɩɪɨ ɩɪɢɫɭɬɧɿɫɬɶ ɰɶɨɝɨ ɜɢɞɭ ɭ ɞɟɹɤɢɯ ɪɚɣɨɧɚɯ ɏɨɪɜɚɬɿʀ, ɋɥɨɜɟɧɿʀ ɬɚ 

Ȼɨɫɧɿʀ ɿ Ƚɟɪɰɟɝɨɜɢɧɢ, ɞɟ ɪɚɧɿɲɟ ɣɨɝɨ ɧɟ ɮɿɤɫɭɜɚɥɢ. 

Асоцɿацɿɹ з хазɹɹми та спɿвɿснуваннɹ бранхɿобделɿд: ȼɿɞɞɚɽ ɩɟɪɟɜɚɝɭ ɚɫɨɰɿɚɰɿʀ ɡ 

Austropotamobius pallipes (Karaman, 1967; Klobučar, 2006), ɛɭɜ ɡɚɪɟɽɫɬɪɨɜɚɧɢɣ ɭ 

Austropotamobius pallipes ɬɚ Procambarus clarkii ɭ ɩɿɜɧɿɱɧɿɣ ȱɬɚɥɿʀ (Gelder et al., 1999). 

Ɇɢ ɡɧɚɣɲɥɢ ɰɟɣ ɜɢɞ ɧɟ ɥɢɲɟ ɧɚ Austropotamobius pallipes, ɚɥɟ ɣ ɭ ɱɨɬɢɪɶɨɯ 

ɦɿɫɰɟɜɨɫɬɹɯ ɧɚ Austropotamobius torrentium (Ɍɚɛɥ. 2.1). 
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Рис. 3.26. Ɇɨɪɮɨɥɨɝɿɱɧɿ ɬɚ ɚɧɚɬɨɦɿɱɧɿ ɨɡɧɚɤɢ Branchiobdella italica (ɏɨɪɜɚɬɿɹ, ɨɡ. 

Ɇɨɞɪɨ Ɉɤɨ): a – ɡɚɝɚɥɶɧɢɣ ɜɢɝɥɹɞ ɞɨɪɨɫɥɨʀ ɨɫɨɛɢɧɢ; b - ɞɨɪɡɚɥɶɧɚ ɬɚ ɜɟɧɬɪɚɥɶɧɚ 

ɳɟɥɟɩɢ; ɫ - ɤɨɤɨɧ; d - ɥɨɤɚɥɿɡɚɰɿɹ ɤɨɤɨɧɿɜ ɧɚ ɩɨɜɟɪɯɧɿ ɪɿɱɤɨɜɨɝɨ ɪɚɤɭ.  
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Порɿвнɹннɹ B. pentadonta та B. italica. Ɂɝɿɞɧɨ ɡ ɨɪɢɝɿɧɚɥɶɧɢɦ ɨɩɢɫɨɦ (Canegallo, 

1928), B. italica ɧɟɡɧɚɱɧɨ ɜɿɞɪɿɡɧɹɽɬɶɫɹ ɡɚ ɦɨɪɮɨɥɨɝɿɽɸ ɜɿɞ B. pentadonta, ɡɚ ɜɢɧɹɬɤɨɦ 

ɪɟɩɪɨɞɭɤɬɢɜɧɨʀ ɫɢɫɬɟɦɢ, ɡɨɤɪɟɦɚ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɞɨɜɠɢɧɢ ɛɭɥɶɛɢ ɫɩɟɪɦɚɬɟɤɢ ɞɨ 

ɞɨɜɠɢɧɢ ʀʀ ɩɪɨɬɨɤɢ. Ʉɪɿɦ ɬɨɝɨ, ɰɿ ɜɢɞɢ ɦɨɠɧɚ ɜɿɞɪɿɡɧɢɬɢ ɡɚ ɡɨɜɧɿɲɧɶɨɸ 

ɦɨɪɮɨɥɨɝɿɽɸ, ɿ ɦɢ ɫɩɨɫɬɟɪɿɝɚɥɢ ɞɟɹɤɿ ɜɿɞɦɿɧɧɨɫɬɿ ɭ ɛɭɞɨɜɿ ʀɯ ɳɟɥɟɩ. Ɉɛɢɞɜɿ ɳɟɥɟɩɢ 

ɦɚɣɠɟ ɨɞɧɚɤɨɜɿ ɡɚ ɞɨɜɠɢɧɨɸ (37–40 ɦɤɦ) ɭ ɨɞɧɿɽʀ ɨɫɨɛɢɧɢ. ɓɟɥɟɩɢ B. italica 

ɫɹɝɚɸɬɶ 16–18 ɦɤɦ ɭ ɲɢɪɢɧɭ, ɬɨɞɿ ɹɤ ɭ B. pentadonta — 18–22 ɦɤɦ. ɑɟɪɟɡ ɬɚɤɿ 

ɩɪɨɩɨɪɰɿʀ ɞɨɜɠɢɧɢ/ɲɢɪɢɧɢ ɳɟɥɟɩɢ B. italica ɜɢɝɥɹɞɚɸɬɶ ɜɢɞɨɜɠɟɧɢɦɢ 

ɩɪɹɦɨɤɭɬɧɢɦɢ, ɬɨɞɿ ɹɤ ɭ B. pentadonta ɜɨɧɢ ɨɜɚɥɶɧɿ. Ɋɨɡɬɚɲɭɜɚɧɧɹ ɡɭɛɰɿɜ ɬɚɤɨɠ ɽ 

ɜɚɠɥɢɜɨɸ ɨɡɧɚɤɨɸ. Ɍɚɤ, ɡɭɛɰɿ B. italica ɪɨɡɬɚɲɨɜɚɧɿ ɭ ɫɥɚɛɤɨ ɜɢɝɧɭɬɿɣ, ɦɚɣɠɟ 

ɩɪɹɦɿɣ ɥɿɧɿʀ; ɡɭɛɰɿ B. pentadonta ɭɬɜɨɪɸɸɬɶ ɞɭɝɭ (Ɋɢɫ. 3.25). ɍ B. italica ɥɿɧɿɹ ɨɫɧɨɜɢ 

ɳɟɥɟɩɢ ɩɪɹɦɚ ɚɛɨ ɫɥɚɛɤɨ ɭɜɿɝɧɭɬɚ, ɬɨɞɿ ɹɤ ɭ B. pentadonta ɜɨɧɚ ɨɩɭɤɥɚ. ɓɟɥɟɩɢ B. 

italica ɱɚɫɬɨ ɦɨɠɧɚ ɱɿɬɤɨ ɪɨɡɝɥɟɞɿɬɢ ɤɪɿɡɶ ɩɪɨɡɨɪɿ ɩɨɤɪɢɜɢ ɤɨɤɨɧɿɜ, ɿ ɜɨɧɢ ɩɨɜɧɿɫɬɸ 

ɜɿɞɩɨɜɿɞɚɸɬɶ ɛɭɞɨɜɿ ɳɟɥɟɩ ɞɨɪɨɫɥɢɯ ɨɫɨɛɢɧ (Ɋɢɫ. 3.26). Ɋɨɡɦɿɪɢ ɱɟɪɜ'ɹɤɿɜ ɦɨɠɭɬɶ 

ɜɚɪɿɸɜɚɬɢ, ɚɥɟ ɜɫɿ ɞɨɪɨɫɥɿ ɨɫɨɛɢɧɢ B. italica ɡɚɜɠɞɢ ɦɟɧɲɿ ɡɚ B. pentadonta (ɞɢɜ. 

ɨɩɢɫ ɜɢɳɟ). ɒɢɪɢɧɚ 4-ɝɨ ɫɟɝɦɟɧɬɚ ɬɭɥɭɛɚ B. pentadonta ɩɟɪɟɜɢɳɭɽ ɲɢɪɢɧɭ 1-ɝɨ 

ɫɟɝɦɟɧɬɚ ɜ 1,7–2,0 ɪɚɡɢ. ɍ B. italica ɰɟ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɛɥɢɡɶɤɟ ɞɨ 1,5. ɒɢɪɢɧɚ ɬɿɥɚ 

B. pentadonta ɭ 6-ɦɭ ɫɟɝɦɟɧɬɿ ɩɟɪɟɜɢɳɭɽ ɲɢɪɢɧɭ ɩɟɪɲɨɝɨ ɫɟɝɦɟɧɬɚ ɜ 2,3–2,5 ɪɚɡɢ, 

ɬɨɞɿ ɹɤ ɭ B. italica ɰɟ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɫɬɚɧɨɜɢɬɶ ɛɥɢɡɶɤɨ 1,5–2,0. 
 
3.3. Фɿлогенетична структура бранхɿобделɿд Захɿдноʀ Палеарктики 

ɉɨɩɟɪɟɞɧɿ ɞɨɫɥɿɞɠɟɧɧɹ, ɩɪɨɜɟɞɟɧɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɨɞɧɨɥɨɤɭɫɧɨɝɨ (ɡɚ CO1) 

ɮɿɥɨɝɟɧɟɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ, ɜɢɹɜɢɥɢ ɩɟɜɧɭ ɫɬɪɭɤɬɭɪɭ ɜɫɟɪɟɞɢɧɿ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɚɥɟ 

ɨɬɪɢɦɚɧɿ ɭɝɪɭɩɭɜɚɧɧɹ, ɧɟ ɦɨɠɭɬɶ ɛɭɬɢ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɿ ɡɚ ɫɜɨɽɸ ɦɨɪɮɨɥɨɝɿɸ 

(Fureder et al., 2009). Ɏɿɥɨɝɟɧɟɬɢɱɧɟ ɩɨɥɨɠɟɧɧɹ ɪɨɡɩɨɜɫɸɞɠɟɧɨɝɨ ɜɢɞɭ B. kozarovi  

ɧɟ ɛɭɥɨ ɜɿɞɨɦɟ. Ⱦɥɹ ɜɢɜɱɟɧɧɹ ɮɿɥɨɝɟɧɟɬɢɱɧɢɯ ɡɜ'ɹɡɤɿɜ ɭ ɪɨɞɿ Branchiobdella ɛɭɥɨ 

ɩɪɨɜɟɞɟɧɨ ɤɨɦɩɥɟɤɫɧɢɣ ɚɧɚɥɿɡ ɦɨɥɟɤɭɥɹɪɧɢɯ ɦɚɪɤɟɪɿɜ (ɋɈ1, 16S, 28S ɬɚ ITS), ɳɨ 

ɜɤɥɸɱɚɜ ɹɤ ɚɧɚɥɿɡ ɨɤɪɟɦɢɯ ɝɟɧɟɬɢɱɧɢɯ ɥɨɤɭɫɿɜ, ɬɚɤ ɿ ɨɛ'ɽɞɧɚɧɿ  ɧɚɛɨɪɢ ɞɚɧɢɯ. 

Ɇɚɬɟɪɿɚɥ ɞɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɜ ɡɿɛɪɚɧɢɣ ɡ ɪɿɡɧɢɯ ɪɿɱɤɨɜɢɯ ɛɚɫɟɣɧɿɜ Ɂɚɯɿɞɧɨʀ 
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ɉɚɥɟɚɪɤɬɢɤɢ, ɡ ɨɫɨɛɥɢɜɢɦ ɚɤɰɟɧɬɨɦ ɧɚ ɜɢɞ B. parasita, ɹɤɢɣ ɞɟɦɨɧɫɬɪɭɜɚɜ ɡɧɚɱɧɭ 

ɦɨɪɮɨɥɨɝɿɱɧɭ ɦɿɧɥɢɜɿɫɬɶ, ɨɫɨɛɥɢɜɨ ɭ ɛɭɞɨɜɿ ɫɩɟɪɦɚɬɟɤɢ. 

Ⱥɧɚɥɿɡ ɦɿɬɨɯɨɧɞɪɿɚɥɶɧɨɝɨ ɝɟɧɚ CO1 (164 ɩɨɫɥɿɞɨɜɧɨɫɬɿ, ɡ ɹɤɢɯ 31% ɛɭɥɢ 

ɨɬɪɢɦɚɧɿ ɜ ɪɚɦɤɚɯ ɰɶɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ) ɩɪɨɜɨɞɢɜɫɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɟɬɨɞɭ 

Ɇɚɤɫɢɦɚɥɶɧɨʀ ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ ɜ ɩɪɨɝɪɚɦɿ IQTree (Ɋɢɫ. 3.27). Ɂɚ ɞɨɩɨɦɨɝɨɸ 

ɚɥɝɨɪɢɬɦɭ ModelFinder ɛɭɥɨ ɩɪɨɬɟɫɬɨɜɚɧɨ 88 ɦɨɞɟɥɟɣ ɟɜɨɥɸɰɿʀ ȾɇɄ, ɫɟɪɟɞ ɹɤɢɯ 

ɨɩɬɢɦɚɥɶɧɨɸ ɡɚ ɤɪɢɬɟɪɿɹɦɢ Akaike (AIC) ɬɚ Bayesian (BIC) ɜɢɹɜɢɥɚɫɹ ɦɨɞɟɥɶ 

TIM3+F+I+G4. ɐɹ ɦɨɞɟɥɶ ɜɪɚɯɨɜɭɽ: 1) ɪɿɡɧɿ ɲɜɢɞɤɨɫɬɿ ɧɭɤɥɟɨɬɢɞɧɢɯ ɡɚɦɿɧ (TIM3), 

2) ɪɿɡɧɿ ɱɚɫɬɨɬɢ ɧɭɤɥɟɨɬɢɞɿɜ (F), 3) ɱɚɫɬɤɭ ɿɧɜɚɪɿɚɧɬɧɢɯ ɫɚɣɬɿɜ I), ɬɚ 4) 

ɝɚɦɦɚ-ɪɨɡɩɨɞɿɥ ɲɜɢɞɤɨɫɬɟɣ ɡɚɦɿɧɢ ɡ 4 ɤɚɬɟɝɨɪɿɹɦɢ (G4). ɋɬɚɬɢɫɬɢɱɧɚ ɩɿɞɬɪɢɦɤɚ 

ɝɿɥɨɤ ɨɰɿɧɸɜɚɥɚɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɭɥɶɬɪɚɲɜɢɞɤɨɝɨ ɛɭɬɫɬɪɟɩ-ɚɧɚɥɿɡɭ ɡ 10000 

ɪɟɩɥɿɤɚɰɿɣ (UFBoot), ɳɨ ɞɨɡɜɨɥɢɥɨ ɨɬɪɢɦɚɬɢ ɧɚɞɿɣɧɿ ɨɰɿɧɤɢ ɩɪɢ ɡɛɟɪɟɠɟɧɧɿ 

ɨɛɱɢɫɥɸɜɚɥɶɧɢɯ ɪɟɫɭɪɫɿɜ. 

ɍ ɪɟɡɭɥɶɬɚɬɿ ɮɿɥɨɝɟɧɟɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ ɝɟɧɚ CO1 ɦɢ ɩɨɛɭɞɨɜɚɥɢ 

ɞɟɪɟɜɨ, ɧɚ ɹɤɨɦɭ ɦɨɠɧɚ ɜɢɞɿɥɢɬɢ ɫɿɦ ɨɫɧɨɜɧɢɯ ɦɨɧɨɮɿɥɟɬɢɱɧɢɯ ɤɥɚɞ, ɹɤɿ ɦɚɸɬɶ 

ɜɢɫɨɤɭ ɛɭɬɫɬɪɟɩ-ɩɿɞɬɪɢɦɤɭ (Ɋɢɫ. 3.27). Ɍɚɤɨɠ ɦɢ ɜɢɹɜɢɥɢ ɜɢɫɨɤɭ ɝɟɧɟɬɢɱɧɭ 

ɞɢɮɟɪɟɧɰɿɚɰɿɸ ɜɫɟɪɟɞɢɧɿ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɜɢɞɿɜ ɡ ɦɚɤɫɢɦɚɥɶɧɢɦɢ ɡɧɚɱɟɧɧɹɦɢ 

p-distance ɞɨ 17% ɞɥɹ B. parasita. ɇɨɜɢɣ ɜɢɞ B. sp.n. ɡɧɚɯɨɞɢɬɶɫɹ ɜɫɟɪɟɞɢɧɿ ɰɿɽʀ 

ɤɥɚɞɢ. ȼɢɞ B. hexadonta ɪɨɡɞɿɥɢɜɫɹ ɧɚ ɞɜɿ ɫɭɛɤɥɚɞɢ. ȼɢɞɢ B. astaci, B. hexadonta, B. 

parasita ɬɚ B. kozarovi ɮɨɪɦɭɜɚɥɢ ɫɭɫɿɞɧɿ ɤɥɚɞɢ, ɳɨ ɦɨɠɟ ɜɿɞɨɛɪɚɠɚɬɢ ʀɯɧɿ ɫɩɿɥɶɧɿ 

ɟɤɨɥɨɝɿɱɧɿ ɚɞɚɩɬɚɰɿʀ ɞɨ ɬɿɫɧɨɝɨ ɫɢɦɛɿɨɬɢɱɧɨɝɨ ɫɩɨɫɨɛɭ ɠɢɬɬɹ, ɚɥɟ ɧɟ ɮɿɥɨɝɟɧɟɬɢɱɧɿ 

ɜɿɞɧɨɫɢɧɢ.  

Ɉɤɪɟɦɨ ɦɢ ɩɪɨɚɧɚɥɿɡɭɜɚɥɢ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɝɟɧɿɜ, ɹɤɿ ɧɚɣɱɚɫɬɿɲɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ 

ɞɥɹ ɮɿɥɨɝɟɧɟɬɢɱɧɢɯ ɪɟɤɨɧɫɬɪɭɤɰɿɣ ɩ’ɹɜɨɤ, ɚ ɫɚɦɟ 16S, 28S ɬɚ ITS. 

Ɏɿɥɨɝɟɧɟɬɢɱɧɟ ɞɟɪɟɜɨ, ɩɨɛɭɞɨɜɚɧɟ ɦɟɬɨɞɨɦ Ɇɚɤɫɢɦɚɥɶɧɨʀ ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ 

(IQ-TREE) ɞɥɹ ɩɪɟɞɫɬɚɜɧɢɤɿɜ Branchiobdellida ɧɚ ɨɫɧɨɜɿ ɮɪɚɝɦɟɧɬɚ ɝɟɧɚ 16S ɩɨɤɚɡɚɜ 

ɜɿɞɦɿɧɧɭ ɬɨɩɨɥɨɝɿɸ ɜɿɞ ɝɟɧɟɬɢɱɧɨɝɨ ɥɨɤɭɫɚ CO1. ɇɚ ɞɟɪɟɜɿ ɦɢ ɛɚɱɢɦɨ ɜɿɞɨɤɪɟɦɥɟɧɧɹ 

ɜɨɫɶɦɢ ɦɨɧɨɮɿɥɟɬɢɱɧɢɯ ɤɥɚɞ, ɳɨ ɜɿɞɩɨɜɿɞɚɸɬɶ ɜɢɞɚɦ (Ɋɢɫ. 3.28). ɇɨɜɢɣ ɜɢɞ B. sp.n. 

ɮɨɪɦɭɽ ɨɤɪɟɦɭ ɤɥɚɞɭ ɜɿɞ ɫɯɨɠɨɝɨ ɡ ɧɢɦ ɜɢɞɭ B. parasita.  ɍɫɿ ɨɫɨɛɢɧɢ, ɳɨ 
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ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɜ ɞɚɧɨɦɭ ɞɨɫɥɿɞɠɟɧɧɿ, ɧɚɥɟɠɚɬɶ ɞɨ ɧɚɲɨʀ ɜɢɛɿɪɤɢ, ɜɤɥɸɱɚɸɱɢ X. 

victoriensis, ɹɤɢɣ ɧɚɥɟɠɢɬɶ ɞɨ ɿɧɲɨɝɨ ɪɨɞɭ ɬɚ ɡɨɜɧɿɲɧɸ ɝɪɭɩɭ ɩ’ɹɜɨɤ Hemiclepsis 

marginata. ȼɢɞ B. kozarovi ɮɨɪɦɭɽ ɫɟɫɬɪɢɧɫɶɤɭ ɤɥɚɞɭ ɞɨ ɜɢɞɿɜ B. pentadonta ɬɚ B. 

italica ɿ ɪɚɡɨɦ ɜɨɧɢ ɮɨɪɦɭɸɬɶ ɫɟɫɬɪɢɧɫɶɤɭ ɤɥɚɞɭ ɞɨ ɜɢɞɭ B. balcanica.  

Ⱦɟɪɟɜɨ, ɨɬɪɢɦɚɧɟ ɜɧɚɫɥɿɞɨɤ ɮɿɥɨɝɟɧɟɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ ɹɞɟɪɧɨɝɨ 

ɥɨɤɭɫɭ 28S II (Ɋɢɫ. 3.29), ɞɟɦɨɧɫɬɪɭɽ ɩɪɢɧɰɢɩɨɜɨ ɿɧɲɭ ɬɨɩɨɥɨɝɿɸ. ɍɫɶɨɝɨ ɦɨɠɧɚ 

ɜɢɞɿɥɢɬɢ ɫɿɦ ɝɨɥɨɜɧɢɯ ɦɨɧɨɮɿɥɟɬɢɱɧɢɯ ɝɪɭɩ. Ȼɭɬɫɬɪɟɩ ɩɿɞɬɪɢɦɤɚ ɤɥɚɞ, ɹɤɚ ɮɨɪɦɭɽ 

ɜɢɞ B. hexadonta  ɬɚ B. italica ɽ ɧɢɡɶɤɨɸ ɿ ɧɟ ɽ ɬɚɤɨɸ, ɹɤɿɣ ɦɨɠɧɚ ɞɨɜɿɪɹɬɢ. ȼɢɞ B. 

astaci ɡɚɣɦɚɽ ɩɨɥɨɠɟɧɧɹ ɜɫɟɪɟɞɢɧɿ ɜɢɞɭ B. parasita, ɳɨ ɫɭɩɟɪɟɱɢɬɶ ɦɨɪɮɨɥɨɝɿɱɧɢɦ 

ɨɩɢɫɚɦ ɜɢɞɿɜ. Ɉɞɧɚɤ, ɧɨɜɢɣ ɜɢɞ B. sp.n. ɮɨɪɦɭɽ ɨɤɪɟɦɭ ɤɥɚɞɭ ɜɿɞ ɫɯɨɠɨɝɨ ɡ ɧɢɦ ɜɢɞɭ 

B. parasita ɡ ɛɭɬɫɬɪɟɩ ɩɿɞɬɪɢɦɤɨɸ 90.    

 Ɏɿɥɨɝɟɧɟɬɢɱɧɢɣ ɚɧɚɥɿɡ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɝɟɧɚ ITS ɩɪɨɞɟɦɨɧɫɬɪɭɜɚɜ ɜɢɫɨɤɭ 

ɛɭɬɫɬɪɟɩ ɩɿɞɬɪɢɦɤɭ ɜɨɫɶɦɢ ɨɫɧɨɜɧɢɯ ɤɥɚɞ, ɹɤɿ ɜɿɞɩɨɜɿɞɚɸɬɶ ɜɢɞɚɦ. ȼɢɞ B. sp.n. 

ɮɨɪɦɭɽ ɨɤɪɟɦɭ ɤɥɚɞɭ ɜɿɞ ɫɯɨɠɨɝɨ ɡ ɧɢɦ ɜɢɞɭ B. parasita.  ȼɢɞ  B. kozarovi ɮɨɪɦɭɽ 

ɫɟɫɬɪɢɧɫɶɤɭ ɤɥɚɞɭ ɡ ɜɢɞɨɦ B. balcanica, ɬɚɤ ɫɚɦɨ ɹɤ ɿ ɡɚ ɝɟɧɨɦ 28S, ɚ ɧɟ ɡ B. 

pentadonta ɬɚ B. italica, ɹɤ ɜ ɚɧɚɥɿɡɿ CO1 ɬɚ 16S.  
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Рисунок 3.27. Ɏɿɥɨɝɟɧɟɬɢɱɧɟ ɞɟɪɟɜɨ, ɩɨɛɭɞɨɜɚɧɟ ɦɟɬɨɞɨɦ Ɇɚɤɫɢɦɚɥɶɧɨʀ 

ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ (IQ-TREE) ɬɚ ɧɚ ɨɫɧɨɜɿ Ȼɚɽɫɨɜɨɝɨ ɜɢɫɧɨɜɭɜɚɧɧɹ (MrBayes) ɞɥɹ 

ɩɪɟɞɫɬɚɜɧɢɤɿɜ Branchiobdellida ɧɚ ɨɫɧɨɜɿ ɝɟɧɟɬɢɱɧɨɝɨ ɥɨɤɭɫɭ CO1. Ⱦɟɪɟɜɨ 

ɜɿɞɨɛɪɚɠɚɽ ɞɨɜɠɢɧɭ ɝɿɥɨɤ. Ɂɧɚɱɟɧɧɹ ɣɦɨɜɿɪɧɨɫɬɟɣ (posterior probabilities), ɳɨ 

ɩɟɪɟɜɢɳɭɸɬɶ 75 %, ɩɨɡɧɚɱɟɧɿ ɧɚ ɜɭɡɥɚɯ ɫɿɪɢɦ ɤɨɥɶɨɪɨɦ. 

 

122 



 

 

Рисунок 3.28. Ɏɿɥɨɝɟɧɟɬɢɱɧɟ ɞɟɪɟɜɨ, ɩɨɛɭɞɨɜɚɧɟ ɦɟɬɨɞɨɦ Ɇɚɤɫɢɦɚɥɶɧɨʀ 

ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ (IQ-TREE) ɞɥɹ ɩɪɟɞɫɬɚɜɧɢɤɿɜ Branchiobdellida ɧɚ ɨɫɧɨɜɿ ɮɪɚɝɦɟɧɬɚ 

ɝɟɧɚ 16S. ɍɫɿ ɨɫɨɛɢɧɢ, ɳɨ ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɜ ɞɚɧɨɦɭ ɞɨɫɥɿɞɠɟɧɧɿ, ɧɚɥɟɠɚɬɶ ɞɨ ɧɚɲɨʀ 

ɜɢɛɿɪɤɢ, ɜɤɥɸɱɚɸɱɢ ɡɨɜɧɿɲɧɸ ɝɪɭɩɭ (outgroup). Ⱦɟɪɟɜɨ ɜɿɞɨɛɪɚɠɚɽ ɞɨɜɠɢɧɭ ɝɿɥɨɤ. 

Ɂɧɚɱɟɧɧɹ ɣɦɨɜɿɪɧɨɫɬɟɣ (posterior probabilities), ɳɨ ɩɟɪɟɜɢɳɭɸɬɶ 75 %, ɩɨɡɧɚɱɟɧɿ ɧɚ 

ɜɭɡɥɚɯ ɫɿɪɢɦɢ ɤɪɭɠɤɚɦɢ. 
 

 

123 



 

 

Рисунок 3.29. Ɏɿɥɨɝɟɧɟɬɢɱɧɟ ɞɟɪɟɜɨ, ɩɨɛɭɞɨɜɚɧɟ ɦɟɬɨɞɨɦ Ɇɚɤɫɢɦɚɥɶɧɨʀ 

ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ (IQ-TREE) ɞɥɹ ɩɪɟɞɫɬɚɜɧɢɤɿɜ Branchiobdellida ɧɚ ɨɫɧɨɜɿ ɮɪɚɝɦɟɧɬɚ 

ɝɟɧɚ 28S II. ɍɫɿ ɨɫɨɛɢɧɢ, ɳɨ ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɜ ɞɚɧɨɦɭ ɞɨɫɥɿɞɠɟɧɧɿ, ɧɚɥɟɠɚɬɶ ɞɨ ɧɚɲɨʀ 

ɜɢɛɿɪɤɢ, ɜɤɥɸɱɚɸɱɢ ɡɨɜɧɿɲɧɸ ɝɪɭɩɭ (outgroup). Ⱦɟɪɟɜɨ ɜɿɞɨɛɪɚɠɚɽ ɞɨɜɠɢɧɭ ɝɿɥɨɤ. 

Ɂɧɚɱɟɧɧɹ ɧɚ ɜɭɡɥɚɯ ɜɤɚɡɭɸɬɶ ɧɚ ɩɿɞɬɪɢɦɤɭ ɡɚ ɦɟɬɨɞɨɦ ɛɭɬɫɬɪɟɩ (bootstrap support). 
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Рисунок 3.30. Ɏɿɥɨɝɟɧɟɬɢɱɧɟ ɞɟɪɟɜɨ, ɩɨɛɭɞɨɜɚɧɟ ɦɟɬɨɞɨɦ Ɇɚɤɫɢɦɚɥɶɧɨʀ 

ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ (IQ-TREE) ɞɥɹ ɩɪɟɞɫɬɚɜɧɢɤɿɜ Branchiobdellida ɧɚ ɨɫɧɨɜɿ ɮɪɚɝɦɟɧɬɚ 

ɝɟɧɚ ITS. ɍɫɿ ɨɫɨɛɢɧɢ, ɳɨ ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɜ ɞɚɧɨɦɭ ɞɨɫɥɿɞɠɟɧɧɿ, ɧɚɥɟɠɚɬɶ ɞɨ ɧɚɲɨʀ 

ɜɢɛɿɪɤɢ, ɜɤɥɸɱɚɸɱɢ ɡɨɜɧɿɲɧɸ ɝɪɭɩɭ (outgroup). Ⱦɟɪɟɜɨ ɜɿɞɨɛɪɚɠɚɽ ɞɨɜɠɢɧɭ ɝɿɥɨɤ. 

ɉɨɤɚɡɚɧɿ ɝɿɥɤɢ ɡ bootstrap support ɛɿɥɶɲɟ 75. 

 

ɑɟɪɟɡ ɨɬɪɢɦɚɧɿ ɫɭɩɟɪɟɱɧɿ ɞɚɧɿ ɮɿɥɨɝɟɧɟɬɢɱɧɢɯ ɞɟɪɟɜ ɡɚ ɨɤɪɟɦɢɦɢ ɝɟɧɚɦɢ, ɚ 

ɬɚɤɨɠ ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ ɧɚɞɿɣɧɨɫɬɿ ɮɿɥɨɝɟɧɟɬɢɱɧɨʀ ɪɟɤɨɧɫɬɪɭɤɰɿʀ ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ 

ɨɛ'ɽɞɧɚɧɢɣ ɚɧɚɥɿɡ ɦɿɬɨɯɨɧɞɪɿɚɥɶɧɢɯ (CO1, 16S ɪȾɇɄ) ɬɚ ɹɞɟɪɧɢɯ (28S ɪȾɇɄ ɬɚ ITS) 

ɝɟɧɟɬɢɱɧɢɯ ɥɨɤɭɫɿɜ ɡɚɝɚɥɶɧɨɸ ɞɨɜɠɢɧɨɸ 2914 ɩɚɪ ɨɫɧɨɜ. Ɉɩɬɢɦɚɥɶɧɨɸ ɦɨɞɟɥɥɸ 

ɞɥɹ ɚɧɚɥɿɡɭ ɫɬɚɥɚ GTR+F+I+G4, ɹɤɚ ɜɤɥɸɱɚɽ ɭɡɚɝɚɥɶɧɟɧɭ ɦɨɞɟɥɶ (GTR) ɬɚ ɜɪɚɯɨɜɭɽ 

ɝɟɬɟɪɨɝɟɧɧɿɫɬɶ ɲɜɢɞɤɨɫɬɟɣ ɟɜɨɥɸɰɿʀ. əɤ ɿ ɜ ɩɨɩɟɪɟɞɧɶɨɦɭ ɜɢɩɚɞɤɭ, ɞɥɹ ɨɰɿɧɤɢ 

ɩɿɞɬɪɢɦɤɢ ɝɿɥɨɤ ɛɭɜ ɡɚɫɬɨɫɨɜɚɧɢɣ ɭɥɶɬɪɚɲɜɢɞɤɢɣ ɛɭɬɫɬɪɟɩ ɡ 1000 ɪɟɩɥɿɤɚɰɿɣ. 
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Ⱥɧɚɥɿɡ ɨɛ'ɽɞɧɚɧɨʀ ɦɚɬɪɢɰɿ ɡɧɚɱɧɨ ɩɿɞɜɢɳɢɜ ɩɿɞɬɪɢɦɤɭ ɤɥɸɱɨɜɢɯ ɝɿɥɨɤ 

(bootstrap>90%) ɿ ɜɢɹɜɢɜ ɱɿɬɤɭ ɤɨɮɿɥɨɝɟɧɟɬɢɱɧɭ ɫɬɪɭɤɬɭɪɭ (Ɋɢɫ. 3.31), ɡɨɤɪɟɦɚ:  

1) ɦɨɧɨɮɿɥɟɬɢɱɧɭ ɝɪɭɩɭ, ɚɫɨɰɿɣɨɜɚɧɭ ɡ As. leptodactylus (B. kozarovi), ɹɤɚ 

ɩɨɞɿɥɹɽɬɶɫɹ ɧɚ ɞɜɿ ɫɭɛɤɥɚɞɢ: ɡ ɉɿɜɧɿɱɧɨɝɨ Ȼɭɝɭ ɿ ɡɿ ɋɯɿɞɧɨʀ ȯɜɪɨɩɢ (bootstrap ɛɿɥɶɲɟ 

90) 

2) ɦɨɧɨɮɿɥɟɬɢɱɧɭ ɝɪɭɩɭ, ɩɨɜ'ɹɡɚɧɭ ɡ As. astacus (bootstrap 100) - B. balcanica- 

ɩɨɞɿɥɟɧɭ ɧɚ ɞɜɿ ɫɭɛɤɥɚɞɢ: Ɂɚɤɚɪɩɚɬɬɹ ɍɤɪɚʀɧɢ ɬɚ Ɂɚɯɿɞɧɿ Ȼɚɥɤɚɧɢ ɿ Ɋɭɦɭɧɿɸ 

3) ɦɨɧɨɮɿɥɟɬɢɱɧɭ ɝɪɭɩɭ ɜɢɞɭ, ɳɨ ɠɢɜɟ ɧɚ Au. pallipes - B. italica  

4) ɦɨɧɨɮɿɥɟɬɢɱɧɭ ɝɪɭɩɭ ɜɢɞɭ, ɚɫɨɰɿɣɨɜɚɧɨɦɭ ɡ Au. torrentium - B. pentadonta- 

ɹɤɚ ɧɟ ɦɚɽ ɱɿɬɤɨɝɨ ɞɿɥɟɧɧɹ ɧɚ ɫɭɛɤɥɚɞɢ 

5) ɱɿɬɤɨ ɩɪɨɫɬɟɠɭɽɬɶɫɹ ɜɢɞɿɥɟɧɧɹ ɫɟɫɬɪɢɧɫɶɤɨʀ ɞɨ B. parasita ɤɥɚɞɢ (99 

ɛɭɬɫɬɪɟɩ) - ɨɤɪɟɦɨɝɨ ɜɢɞɭ B. sp.n. 

6) ɤɥɚɞɚ B. parasita ɩɨɞɿɥɹɽɬɶɫɹ ɜɫɟɪɟɞɢɧɿ  (ɛɭɬɫɬɪɟɩ ɩɿɞɬɪɢɦɤɚ ɛɿɥɶɲɟ 90) ɧɚ 

ɞɜɿ ɫɭɛɤɥɚɞɢ. Ɉɞɧɚ - ɫɭɛɤɥɚɞɚ ɡ Ɂɚɤɚɪɩɚɬɬɹ ɿ ɝɢɪɥɚ ɪɿɱɤɢ Ⱦɭɧɚɣ ɜ ɍɤɪɚʀɧɿ ɡ 

ɲɢɪɨɤɨɩɚɥɨɝɨ ɬɚ ɞɨɜɝɨɩɚɥɨɝɨ ɪɚɤɭ ɬɚ ɡ ɉɨɥɶɳɿ ɡ ɲɢɪɨɤɨɩɚɥɨɝɨ ɪɚɤɚ. Ⱦɪɭɝɚ - ɡ 

ɬɟɪɢɬɨɪɿʀ Ɂɚɯɿɞɧɢɯ Ȼɚɥɤɚɧ ɡ ɤɚɦ’ɹɧɨɝɨ ɪɚɤɭ. ɓɟ ɨɞɧɚ ɫɭɛɤɥɚɞɚ ɡ ɛɭɬɫɬɪɟɩ 

ɩɿɞɬɪɢɦɤɨɸ 68 ɜɢɞɿɥɹɽɬɶɫɹ ɡ ɬɟɪɢɬɨɪɿʀ Ɋɭɦɭɧɿʀ ɡ ɲɢɪɨɤɨɩɚɥɨɝɨ ɿ ɪɭɦɭɧɫɶɤɨɝɨ 

ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ.     
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Рисунок 3.31. Ɏɿɥɨɝɟɧɟɬɢɱɧɟ ɞɟɪɟɜɨ, ɩɨɛɭɞɨɜɚɧɟ ɦɟɬɨɞɨɦ Ɇɚɤɫɢɦɚɥɶɧɨʀ 

ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ (IQ-TREE) ɬɚ Ȼɚɽɫɨɜɨɝɨ ɜɢɫɧɨɜɭɜɚɧɧɹ (MrBayes) ɞɥɹ 

ɩɪɟɞɫɬɚɜɧɢɤɿɜ Branchiobdellida ɧɚ ɨɫɧɨɜɿ ɱɨɬɢɪɶɨɯ ɮɪɚɝɦɟɧɬɿɜ ɝɟɧɿɜ. ɍɫɿ ɨɫɨɛɢɧɢ, ɳɨ 

ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɜ ɞɚɧɨɦɭ ɞɨɫɥɿɞɠɟɧɧɿ, ɧɚɥɟɠɚɬɶ ɞɨ ɧɚɲɨʀ ɜɢɛɿɪɤɢ, ɜɤɥɸɱɚɸɱɢ 

ɡɨɜɧɿɲɧɸ ɝɪɭɩɭ (outgroup). Ⱦɟɪɟɜɨ ɜɿɞɨɛɪɚɠɚɽ ɞɨɜɠɢɧɭ ɝɿɥɨɤ. ɉɨɤɚɡɚɧɿ ɝɿɥɤɢ ɡ 

bootstrap support ɛɿɥɶɲɟ 75.  
 

3.4. Делɿмɿтацɿɹ видɿв роду Branchiobdella  

ɍ ɰɶɨɦɭ ɪɨɡɞɿɥɿ ɩɪɟɞɫɬɚɜɥɟɧɨ ɪɟɡɭɥɶɬɚɬɢ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ, 

ɫɩɪɹɦɨɜɚɧɨɝɨ ɧɚ ɜɢɡɧɚɱɟɧɧɹ ɦɟɠ ɜɢɞɿɜ ɡɚ ɞɨɩɨɦɨɝɨɸ ɬɚɤɢɯ ɿɧɫɬɪɭɦɟɧɬɿɜ ɞɟɥɿɦɿɬɚɰɿʀ, 

ɹɤ ASAP, ABGD, bPTP. Ɍɚɤɨɠ ɩɪɟɞɫɬɚɜɥɟɧɨ ɞɿɚɩɚɡɨɧɢ ɜɧɭɬɪɿɲɧɶɨɜɢɞɨɜɢɯ 

ɧɟɤɨɪɟɝɨɜɚɧɢɯ ɩɚɪɧɢɯ ɜɿɞɫɬɚɧɟɣ (p-ɜɿɞɫɬɚɧɟɣ) ɜɫɟɪɟɞɢɧɿ ɬɚ ɦɿɠ ɦɨɧɨɮɿɥɟɬɢɱɧɢɦɢ 

ɝɪɭɩɚɦɢ ɜɢɞɿɜ Branchiobdella ɡɚ ɥɨɤɭɫɨɦ ɋO1 (Ɍɚɛɥ. 3.2) ɬɚ ɞɟɤɿɥɶɤɨɦɚ ɥɨɤɭɫɚɦɢ 

(Ɍɚɛɥ. 3.3).  
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Таблицɹ 3.2. Ⱦɿɚɩɚɡɨɧɢ ɜɧɭɬɪɿɲɧɶɨɜɢɞɨɜɢɯ ɧɟɤɨɪɟɝɨɜɚɧɢɯ ɩɚɪɧɢɯ ɜɿɞɫɬɚɧɟɣ 

(p-ɜɿɞɫɬɚɧɟɣ) ɜɫɟɪɟɞɢɧɿ ɬɚ ɦɿɠ ɦɨɧɨɮɿɥɟɬɢɱɧɢɦɢ ɝɪɭɩɚɦɢ ɜɢɞɿɜ Branchiobdella за 

локусом СO1, ɹɤ ɡɚɡɧɚɱɟɧɨ ɧɚ ɮɿɥɨɝɟɧɟɬɢɱɧɨɦɭ ɞɟɪɟɜɿ (ɞɢɜ. ɪɢɫɭɧɤɢ 2.A ɬɚ 2.B). 

Ɇɚɤɫɢɦɚɥɶɧɚ ɝɟɧɟɬɢɱɧɚ ɜɿɞɫɬɚɧɶ ɭ ɦɟɠɚɯ ɝɪɭɩ ɜɢɞɿɥɟɧɚ ɠɨɜɬɢɦ ɤɨɥɶɨɪɨɦ, ɬɨɞɿ ɹɤ 

ɞɿɚɩɚɡɨɧ ɝɟɧɟɬɢɱɧɨʀ ɜɿɞɫɬɚɧɿ ɦɿɠ ɝɪɭɩɚɦɢ ɩɨɤɚɡɚɧɨ ɛɿɥɢɦ ɤɨɥɶɨɪɨɦ. 

 B. 

hexadonta 

B. italica B. kozarovi B. n.sp. B. parasita B. pentadonta B. balcanica 

B. hexadonta 0.0933 + 0.008       

B. italica 0.1805 0.0282 + 

0.004 

     

B. kozarovi 0.1806 0.1796 0.0338 + 0.004     

B. n.sp. 0.1541 0.1662 0.1690 0    

B. parasita 0.1678 0.1815 0.1652 0.1417 0.0898 + 0.007   

B. pentadonta 0.1678 0.1037 0.1765 0.1551 0.1730 0.0284 + 0.003  

B. balcanica 0.1791 0.170 0.147 0.1691 0.166 0.175 0.0043 + 0.0015 

 

Таблицɹ 3.3. Ⱦɿɚɩɚɡɨɧɢ ɜɧɭɬɪɿɲɧɶɨɜɢɞɨɜɢɯ ɧɟɤɨɪɟɝɨɜɚɧɢɯ ɩɚɪɧɢɯ ɜɿɞɫɬɚɧɟɣ 

(p-ɜɿɞɫɬɚɧɟɣ) ɜɫɟɪɟɞɢɧɿ ɬɚ ɦɿɠ ɦɨɧɨɮɿɥɟɬɢɱɧɢɦɢ ɝɪɭɩɚɦɢ ɜɢɞɿɜ Branchiobdella за 

матрицеɸ з чотирɶох локусɿв, ɹɤ ɡɚɡɧɚɱɟɧɨ ɧɚ ɮɿɥɨɝɟɧɟɬɢɱɧɨɦɭ ɞɟɪɟɜɿ (ɞɢɜ. 

ɪɢɫɭɧɤɢ 2.A ɬɚ 2.B). Ɇɚɤɫɢɦɚɥɶɧɚ ɝɟɧɟɬɢɱɧɚ ɜɿɞɫɬɚɧɶ ɭ ɦɟɠɚɯ ɝɪɭɩ ɜɢɞɿɥɟɧɚ ɠɨɜɬɢɦ 

ɤɨɥɶɨɪɨɦ, ɬɨɞɿ ɹɤ ɞɿɚɩɚɡɨɧ ɝɟɧɟɬɢɱɧɨʀ ɜɿɞɫɬɚɧɿ ɦɿɠ ɝɪɭɩɚɦɢ ɩɨɤɚɡɚɧɨ ɛɿɥɢɦ 

ɤɨɥɶɨɪɨɦ. 
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Таблицɹ 3.4. ɉɿɞɫɭɦɨɤ ɞɟɥɿɦɿɬɚɰɿʀ (ɪɨɡɦɟɠɭɜɚɧɧɹ) ɜɢɞɿɜ, ɨɬɪɢɦɚɧɢɣ ɡɚ ɞɨɩɨɦɨɝɨɸ 

ASAP, ABGD, PTP  ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɝɟɧ ɋɈ1 ɬɚ ɦɚɬɪɢɰɸ ɡ ɱɨɬɢɪɶɨɯ ɝɟɧɿɜ (16S, CO1, 

28S, ITS). Ⱦɥɹ ɦɟɬɨɞɿɜ ASAP ɬɚ ABGD ɧɚɜɟɞɟɧɨ ɥɢɲɟ ɞɜɚ ɪɨɡɦɟɠɭɜɚɧɧɹ ɡ 

ɧɚɣɜɢɳɢɦɢ ɨɰɿɧɤɚɦɢ. 

Species Species 
delimitation 
method 

Score 
CO1 

Number 
of 
putative 
species 
groups 
CO1 

score 
матрицɹ 

матрицɹ 
(16S, CO1, 28S, 
ITS) 

B. 
kozarovi 

ASAP 
p-distance 

asap-score = 
2.00 

2 asap-score = 
1.00 

2 

asap-score = 
4.00 

3 asap-score = 
2.00 

3 

ASAP Kimura 
(K80) 

asap-score = 
1.50 

2 asap-score = 
1.50 

4 

asap-score = 
3.50 

3 asap-score = 
1.50 

3 

ABDG 
Kimura (K80) 

P=1.29e-02 2 P=1.00e-03 3 
P=7.74e-03 3 P=1.67e-03 1 

 P=4.64e-03 5 / / 

P=2.78e-03 
P=1.67e-03 
P=1.00e-03 

8 / / 

bPTP / 4 / / 
     

B. 
balcanica 

ASAP 
p-distance 

asap-score = 
1.00 

2 asap-score = 
2.00 

3 

asap-score = 
2.00 

4 asap-score = 
2.00 

2 

ASAP Kimura 
(K80) 

asap-score = 
1.00 

2 asap-score = 
2.00 

3 

asap-score = 
2.50 

3 asap-score = 
2.00 

2 

ABDG 
Kimura (K80) 

P=2.78e-03 
P=4.64e-03  
P=7.74e-03 

2 / / 

P=1.67e-03 
P=1.00e-03 

4 / / 

bPTP / 1 / / 
     

B. italica ASAP 
p-distance 

asap-score = 
1.50 

6 asap-score = 
1.00 

2 

asap-score = 
2.50 

2 asap-score = 
2.00 

3 
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ASAP Kimura 
(K80) 

asap-score = 
1.50 

6 asap-score = 
1.00 

2 

asap-score = 
2.50 

2 asap-score = 
3.00 

3 

ABDG 
Kimura (K80) 

P=2.15e-02 
P=1.29e-02 

2 / / 

P=7.74e-03 4 / / 

P=4.64e-03 
P=2.78e-03 
P=1.67e-03 
P=1.00e-03 

6 / / 

bPTP / 1 / / 
     

B. 
pentadont
a 

ASAP 
p-distance 

asap-score = 
4.50 

6 asap-score = 
2.00 

7 

asap-score = 
4.50 

5 asap-score = 
3.00 

9 

ASAP Kimura 
(K80) 

asap-score = 
4.00 

6 asap-score = 
2.50 

9 

asap-score = 
6.00 

5 asap-score = 
3.50 

8 

ABDG 
Kimura (K80) 

P=7.74e-03 1   
P=4.64e-03 
P=2.78e-03 
P=1.67e-03 
P=1.00e-03 

3   

bPTP / 3 / / 
     

 
Species Species 

delimitation 
method 

Score 
CO1 

Number of 
putative 
species groups 

Score 
matrica 

Number of 
putative 
species groups 
Matrica 

B. 
hexadont
a 

ASAP 
p-distance 

asap-scor
e = 1.00 

3 / / 

asap-scor
e = 2.50 

2 / / 

ASAP 
Kimura 
(K80) 

asap-scor
e = 1.00 

3 / / 

asap-scor
e = 2.00 

3 / / 

ABDG 
Kimura 
(K80) 

P=1.00e-0
1 
P=5.99e-0
2 
P=3.59e-0
2 

2 / / 
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P=1.00e-0
3 to 
P=2.15e-0
2 
 

2 / / 

bPTP / 1 / / 
     

B. 
parasita 

ASAP 
p-distance 

asap-scor
e = 2.00 

12 asap-score = 
3.50 

9 

asap-scor
e = 2.00 

10 asap-score = 
3.50 

12 

ASAP 
Kimura 
(K80) 

asap-scor
e = 2.00 

12 asap-score = 
1.50 

2 

asap-scor
e = 2.50 

10 asap-score = 
2.00 

11 

ABDG 
Kimura 
(K80) 

P=1.00e-03 to 

P=2.15e-02 
11 P=1.00e-03 

P=1.67e-03 
2 
1 

bPTP / 9 / / 

 

B. kozarovi. Гɟɧɟɬɢɱɧɟ ɪɿɡɧɨɦɚɧɿɬɬɹ. Ⱥɧɚɥɿɡ ASAP, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɨɛɢɞɜɚ 

ɜɚɪɿɚɧɬɢ ɜɿɞɫɬɚɧɟɣ (p-distance ɬɚ K2P), ɪɨɡɞɿɥɢɜ ɜɢɞ ɧɚ ɞɜɿ ɨɤɪɟɦɿ MOTU (molecular 

operational taxonomic unit). Ⱥɧɚɥɿɡ ABGD, ɹɤɢɣ ɜɢɤɨɪɢɫɬɨɜɭɜɚɜ ɦɟɬɨɞ ɜɿɞɫɬɚɧɿ K2P, 

ɪɨɡɞɿɥɢɜ ɜɢɞ ɧɚ ɬɪɢ MOTU, ɚ ɚɧɚɥɿɡ bPTP - ɧɚ ɱɨɬɢɪɢ. ȼɚɠɥɢɜɨ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɜɫɿ 

ɩɪɨɚɧɚɥɿɡɨɜɚɧɿ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɛɭɥɢ ɜɿɞɧɟɫɟɧɿ ɞɨ ɨɞɧɨɝɨ ɜɢɞɭ ɡɚ ɧɚɲɢɦ ɜɢɡɧɚɱɟɧɧɹɦ, 

ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɦɨɪɮɨɥɨɝɿɱɧɿ ɿ ɚɧɚɬɨɦɿɱɧɿ ɨɡɧɚɤɢ. Ⱦɜɿ MOTU, ɜɢɡɧɚɱɟɧɿ ɡɚ 

ɞɨɩɨɦɨɝɨɸ ASAP, ɬɚɤɨɠ ɱɿɬɤɨ ɜɢɞɧɨ ɧɚ ɮɿɥɨɝɟɧɟɬɢɱɧɿɣ ɦɟɪɟɠɿ (Ɋɢɫ. 3.33). Ɂɪɚɡɤɢ ɡ 

ɪɿɱɤɢ ɉɿɜɞɟɧɧɢɣ Ȼɭɝ ɛɭɥɢ ɜɿɞɨɤɪɟɦɥɟɧɿ ɜ ɨɤɪɟɦɭ MOTU (G3). Ɍɚɤɨɠ ɡɪɚɡɤɢ ɡ ɝɢɪɥɚ 

Ⱦɭɧɚɸ ɨɛ’ɽɞɧɚɥɢɫɹ ɜ ɨɤɪɟɦɭ MOTU (G2). ȱ ɨɞɢɧ ɡɪɚɡɨɤ ɡ ȼɨɡɧɟɫɟɧɫɶɤɭ ɬɟɠ 

ɫɮɨɪɦɭɜɚɜ MOTU G1.  Ɍɨɞɿ ɹɤ ɡɪɚɡɤɢ ɡ Ⱦɧɿɩɪɨɜɫɶɤɨ-Ȼɭɡɶɤɨɝɨ ɥɢɦɚɧɭ ɨɛ’ɽɞɧɚɥɢɫɹ ɡ 

ɡɪɚɡɤɚɦɢ ɡ ɛɚɫɟɣɧɿɜ ɪɿɱɨɤ Ⱦɧɿɩɪɨ ɿ ȼɨɥɝɚ (G4). Ƚɟɧɟɬɢɱɧɿ ɜɿɞɫɬɚɧɿ ɦɿɠ ɜɢɞɿɥɟɧɢɦɢ 

ɱɨɬɢɪɦɚ MOTU ɡɚ ɚɧɚɥɿɡɨɦ ɜɫɿɯ ɱɨɬɢɪɶɨɯ ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ B. kozarovi ɤɨɥɢɜɚɥɢɫɹ ɜɿɞ 

0,9% ɦɿɠ G2 ɿ G3 ɞɨ 3% vs; G1 ɿ G3 (Ɍɚɛɥ. 3.4, 3.5).  

Таблицɹ 3.5. Ⱦɿɚɩɚɡɨɧɢ ɜɧɭɬɪɿɲɧɶɨɜɢɞɨɜɢɯ ɧɟɤɨɪɟɝɨɜɚɧɢɯ ɩɚɪɧɢɯ ɜɿɞɫɬɚɧɟɣ 

(p-ɜɿɞɫɬɚɧɟɣ) ɜɫɟɪɟɞɢɧɿ ɬɚ ɦɿɠ MOTU (G1–G3) ɜɢɞɭ B. kozarovi ɡɚ ɦɚɬɪɢɰɟɸ ɡ 

ɱɨɬɢɪɶɨɯ ɥɨɤɭɫɿɜ, ɹɤ ɡɚɡɧɚɱɟɧɨ ɧɚ ɮɿɥɨɝɟɧɟɬɢɱɧɨɦɭ ɞɟɪɟɜɿ ɬɚ ɦɟɪɟɠɿ (ɞɢɜ. ɪɢɫɭɧɨɤ 
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45). Ɇɚɤɫɢɦɚɥɶɧɚ ɝɟɧɟɬɢɱɧɚ ɜɿɞɫɬɚɧɶ ɭ ɦɟɠɚɯ ɝɪɭɩ ɜɢɞɿɥɟɧɚ ɠɨɜɬɢɦ ɤɨɥɶɨɪɨɦ, ɬɨɞɿ 

ɹɤ ɞɿɚɩɚɡɨɧ ɝɟɧɟɬɢɱɧɨʀ ɜɿɞɫɬɚɧɿ ɦɿɠ ɝɪɭɩɚɦɢ ɩɨɤɚɡɚɧɨ ɛɿɥɢɦ ɤɨɥɶɨɪɨɦ. 

 G1 G2 G3  
G4 SevDonetz 0.01    

G2 Danube 
Vilk 

0.0642 n/c   

G1 South Bug 0.0485 0.048 0.07  
G3 Danube 

Voznes 
0.0619 0.0445 0.0534 n/c 

 

Ƚɟɧɟɬɢɱɧɚ ɜɚɪɿɚɰɿɹ ɡɚ ɚɧɚɥɿɡɨɦ ɥɢɲɟ ɩɨɫɥɿɞɨɜɧɨɫɬɿ CO1 ɛɭɥɚ ɜɢɳɚ ɿ 

ɤɨɥɢɜɚɥɚɫɹ ɜ ɦɟɠɚɯ ɜɿɞ 1% ɞɨ 7% (Ɍɚɛɥ. 3.5).  
 

Таблицɹ 3.6. Ⱦɿɚɩɚɡɨɧɢ ɜɧɭɬɪɿɲɧɶɨɜɢɞɨɜɢɯ ɧɟɤɨɪɟɝɨɜɚɧɢɯ ɩɚɪɧɢɯ ɜɿɞɫɬɚɧɟɣ 

(p-ɜɿɞɫɬɚɧɟɣ) ɜɫɟɪɟɞɢɧɿ ɬɚ ɦɿɠ ɝɪɭɩɚɦɢ (G1–G3) ɜɢɞɭ B. kozarovi ɡɚ ɥɨɤɭɫɨɦ ɋO1, ɹɤ 

ɡɚɡɧɚɱɟɧɨ ɧɚ ɮɿɥɨɝɟɧɟɬɢɱɧɨɦɭ ɞɟɪɟɜɿ ɬɚ ɦɟɪɟɠɿ (ɞɢɜ. ɪɢɫɭɧɨɤ 42). Ɇɚɤɫɢɦɚɥɶɧɚ 

ɝɟɧɟɬɢɱɧɚ ɜɿɞɫɬɚɧɶ ɭ ɦɟɠɚɯ ɝɪɭɩ ɜɢɞɿɥɟɧɚ ɠɨɜɬɢɦ ɤɨɥɶɨɪɨɦ, ɬɨɞɿ ɹɤ ɞɿɚɩɚɡɨɧ 

ɝɟɧɟɬɢɱɧɨʀ ɜɿɞɫɬɚɧɿ ɦɿɠ ɝɪɭɩɚɦɢ ɩɨɤɚɡɚɧɨ ɛɿɥɢɦ ɤɨɥɶɨɪɨɦ. 

 G1 G2 G3  
G4 SevDonetz 0.01    

G2 Danube 
Vilk 

0.0641 n/c   

G1 South Bug 0.071 0.023 0.04  
G3 Danube 

Voznes 
0.0619 0.041 0.0534 n/c 

 

Ɏɿɥɨɝɟɨɝɪɚɮɿɱɧɢɣ ɚɧɚɥɿɡ ɡɚ CO1 ɡɚ ɞɨɩɨɦɨɝɨɸ PopArt ɩɿɞɬɜɟɪɞɠɭɽ ɜɢɞɿɥɟɧɧɹ 

ɜɫɟɪɟɞɢɧɿ ɜɢɞɭ ɲɨɫɬɢ ɝɚɩɥɨɬɢɩɿɜ (Ɍɚɛɥ. 3.6). ɑɨɪɧɿ ɬɨɱɤɢ ɧɚ ɜɭɡɥɚɯ ɮɿɥɨɝɪɚɦɢ TCS 

(Ɋɢɫ. 3.32), ɩɨɛɭɞɨɜɚɧɨʀ ɜ PopART, ɜɤɚɡɭɸɬɶ ɧɚ ɧɟɨɞɧɨɡɧɚɱɧɿɫɬɶ ɜ ɮɿɥɨɝɟɧɟɬɢɱɧɢɯ 

ɜɿɞɧɨɫɢɧɚɯ. Ɍɨɛɬɨ ɚɥɝɨɪɢɬɦ (Median Joining ɜɧɢɡɭ ɪɢɫɭɧɤɚ ɚɛɨ TCS ɜ ɰɟɧɬɪɿ) ɧɟ ɡɦɿɝ 

ɨɞɧɨɡɧɚɱɧɨ ɜɢɡɧɚɱɢɬɢ ɩɨɪɹɞɨɤ ɪɨɡɝɚɥɭɠɟɧɧɹ. ɐɟ ɦɨɠɟ ɛɭɬɢ ɚɛɨ ɱɟɪɟɡ  ɧɟɞɨɫɬɚɬɧɿɫɬɶ 

ɿɧɮɨɪɦɚɬɢɜɧɢɯ ɫɚɣɬɿɜ ɭ ɜɢɪɿɜɧɸɜɚɧɧɿ (ɧɚɩɪɢɤɥɚɞ, ɦɚɥɨ ɜɚɪɿɚɛɟɥɶɧɢɯ ɩɨɡɢɰɿɣ) ɚɛɨ 

ɨɞɧɨɱɚɫɧɟ ɪɨɡɝɚɥɭɠɟɧɧɹ, ɹɤɳɨ ɩɨɩɭɥɹɰɿɹ ɞɢɜɟɪɝɭɜɚɥɚ ɲɜɢɞɤɨ.  
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Ɏɿɥɨɝɟɨɝɪɚɮɿɱɧɢɣ ɚɧɚɥɿɡ ɡɚ ɱɨɬɢɪɦɚ ɝɟɧɟɬɢɱɧɢɦɢ ɥɨɤɭɫɚɦɢ ɩɪɨɞɟɦɨɧɫɬɪɭɜɚɜ 

ɜɢɞɿɥɟɧɧɹ ɱɨɬɢɪɶɨɯ ɝɚɩɥɨɬɢɩɿɜ G1 - G4 , ɹɤɿ ɜɿɞɩɨɜɿɞɚɸɬɶ ɪɟɡɭɥɶɬɚɬɚɦ ɞɟɥɿɦɿɬɚɰɿʀ ɡ 

ɜɢɞɿɥɟɧɧɹɦ ɱɨɬɢɪɶɨɯ MOTU ɡɚ ɚɥɝɨɪɢɬɦɨɦ ASAP ɬɚ ABGD Kimura K80 (Ɋɢɫ. 3.33).  

 

 

 

 

Рисунок 3.32. Ɏɿɥɨɝɟɨɝɪɚɮɿɱɧɢɣ ɚɧɚɥɿɡ B. kozarovi, ɨɫɧɨɜɚɧɢɣ ɧɚ ɮɪɚɝɦɟɧɬɿ CO1. 

Ɏɿɥɨɝɟɧɟɬɢɱɧɚ ɦɟɪɟɠɚ, ɨɬɪɢɦɚɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɬɚɬɢɫɬɢɱɧɨɝɨ ɦɟɬɨɞɭ ɩɚɪɫɢɦɨɧɿʀ 

(ɦɟɪɟɠɚ TCS), ɫɬɜɨɪɟɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɨɝɪɚɦɢ PopArt.  Ʉɨɥɶɨɪɢ ɜɤɚɡɭɸɬɶ ɧɚ ɦɿɫɰɟ 

ɜɿɞɛɨɪɭ ɩɪɨɛ, ɞɟ ɛɭɜ ɡɧɚɣɞɟɧɢɣ ɝɚɩɥɨɬɢɩ. Ʉɨɠɧɚ ɪɢɫɤɚ ɩɨɡɧɚɱɚɽ ɨɞɧɭ ɦɭɬɚɰɿɣɧɭ 

ɩɨɞɿɸ ɦɿɠ ɞɜɨɦɚ ɝɚɩɥɨɬɢɩɚɦɢ.  

Ⱦɨɞɚɬɤɨɜɨ ɧɚɦɢ ɛɭɜ ɪɚɡɪɚɯɨɜɚɧɢɣ ɧɭɤɥɟɨɬɢɞɧɢɣ ɩɨɥɿɦɨɪɮɿɡɦ ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ 

B. kozarovi ɧɚ ɨɫɧɨɜɿ ɞɚɧɢɯ ɦɿɬɨɯɨɧɞɪɿɚɥɶɧɨɝɨ ɝɟɧɭ (COI). ɇɢɠɱɟ  ɩɪɢɜɨɞɢɦɨ 
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ɪɨɡɪɚɯɭɧɤɢ (Ɍɚɛɥ. 3.7). Ɋɿɡɧɨɦɚɧɿɬɬɹ ɝɚɩɥɨɬɢɩɿɜ ɛɭɥɨ ɞɨɫɬɚɬɧɶɨ ɜɢɫɨɤɢɦ (0,989), ɳɨ 

ɫɜɿɞɱɢɬɶ ɩɪɨ ɜɢɫɨɤɭ ɝɟɧɟɬɢɱɧɭ ɜɚɪɿɚɛɟɥɶɧɿɫɬɶ ɰɶɨɝɨ ɜɢɞɭ.  

Таблицɹ 3.7. ɇɭɤɥɟɨɬɢɞɧɢɣ ɩɨɥɿɦɨɪɮɿɡɦ ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ ɜɢɞɿɜ ɧɚ ɨɫɧɨɜɿ 

ɞɚɧɢɯ ɦɿɬɨɯɨɧɞɪɿɚɥɶɧɨɝɨ ɝɟɧɭ (COI). VS, ɤɿɥɶɤɿɫɬɶ ɜɚɪɿɚɛɟɥɶɧɢɯ ɞɿɥɹɧɨɤ; PI, 

ɤɿɥɶɤɿɫɬɶ ɿɧɮɨɪɦɚɬɢɜɧɢɯ ɞɿɥɹɧɨɤ ɞɥɹ ɩɚɪɫɢɦɨɧɿʀ; N, ɤɿɥɶɤɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɢɯ 

ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ; H, ɤɿɥɶɤɿɫɬɶ ɝɚɩɥɨɬɢɩɿɜ; Hd, ɪɿɡɧɨɦɚɧɿɬɧɿɫɬɶ ɝɚɩɥɨɬɢɩɿɜ ɿɡ 

ɫɬɚɧɞɚɪɬɧɢɦ ɜɿɞɯɢɥɟɧɧɹɦ; ʌ, ɧɭɤɥɟɨɬɢɞɧɚ ɪɿɡɧɨɦɚɧɿɬɧɿɫɬɶ  

 

ȼɢɞ 

Ƚɟɧɟɬɢ
ɱɧɢɣ 
ɥɨɤɭɫ 

Ⱦɨɜɠɢ
ɧɚ 
ɥɨɤɭɫɭ 

N, ɤɿɥɶɤɿɫɬɶ 
ɩɨɫɥɿɞɨɜɧɨɫ
ɬɟɣ 

ʌ, 
ɧɭɤɥɟɨɬɢɞ
ɧɟ 
ɪɿɡɧɨɦɚɧɿ
ɬɬɹ 

H, 
ɤɿɥɶɤɿɫɬ
ɶ 
ɝɚɩɥɨɬɢ
ɩɿɜ 

Hd, 
ɪɿɡɧɨɦɚɧɿɬ
ɬɹ 
ɝɚɩɥɨɬɢɩɿɜ 
ɡɿ 
ɫɬɚɧɞɚɪɬɧ
ɢɦ 
ɜɿɞɯɢɥɟɧɧ
ɹɦ  

VS, 
ɤɿɥɶɤɿɫɬɶ 
ɜɚɪɿɚɛɟɥɶɧ
ɢɯ ɫɚɣɬɿɜ  

PI, 
ɤɿɥɶɤɿɫɬɶ 
ɿɧɮɨɦɚɬɢɜ
ɧɢɯ 
ɞɿɥɹɧɨɤ 
ɞɥɹ 
ɩɚɪɫɢɦɦɨɧ
ɿʀ 

B. 
balcanica 

 
 
 
 
 

CO1 562 8 0,0043 4 
0,0642 
(0,024) 8 0 

16S 500 4 

 

28S II 852 4 

ITS 1000 7 

B. 
parasita 

 
 
 
 

CO1 562 16 0,0813 13 
0,967 
(0,036) 137 95 

16S 500 11 

 

28S II 852 9 

ITS 1000 5 

B. 
kozarovi 

 
 
 
 

CO1 562 14 
0,031 
(0,007) 4 

0,989 
(0,031) 64 42 

16S 500 18 

 

28S II 852 16 

ITS 1000 12 
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Рисунок 3.33. Ɏɿɥɨɝɟɨɝɪɚɮɿɱɧɢɣ ɚɧɚɥɿɡ ɬɚ ɪɟɡɭɥɶɬɚɬɢ ɞɟɥɿɦɿɬɚɰɿʀ B. kozarovi, 

ɨɫɧɨɜɚɧɿ ɧɚ ɱɨɬɢɪɶɨɯ ɝɟɧɟɬɢɱɧɢɯ ɥɨɤɭɫɚɯ  (CO1, 16S, 28SII, ITS). Ɏɿɥɨɝɟɧɟɬɢɱɧɚ 

ɦɟɪɟɠɚ, ɨɬɪɢɦɚɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɬɚɬɢɫɬɢɱɧɨɝɨ ɦɟɬɨɞɭ ɩɚɪɫɢɦɨɧɿʀ (ɦɟɪɟɠɚ TCS), 

ɫɬɜɨɪɟɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɨɝɪɚɦɢ PopArt.  Ʉɨɥɶɨɪɢ ɜɤɚɡɭɸɬɶ ɧɚ ɦɿɫɰɟ ɜɿɞɛɨɪɭ ɩɪɨɛ, 

ɞɟ ɛɭɜ ɡɧɚɣɞɟɧɢɣ ɝɚɩɥɨɬɢɩ. Ʉɨɠɧɚ ɪɢɫɤɚ ɩɨɡɧɚɱɚɽ ɨɞɧɭ ɦɭɬɚɰɿɣɧɭ ɩɨɞɿɸ ɦɿɠ ɞɜɨɦɚ 

ɝɚɩɥɨɬɢɩɚɦɢ.  

 

B. parasita. Гɟɧɟɬɢɱɧɟ ɪɿɡɧɨɦɚɧɿɬɬɹ. 

Ɇɨɪɮɨɥɨɝɿɱɧɢɣ ɚɧɚɥɿɡ ɡɪɚɡɤɿɜ ɰɶɨɝɨ ɜɢɞɭ ɧɟ ɞɚɜ ɨɞɧɨɡɧɚɱɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ. 

ȼɢɜɱɟɧɿ ɡɪɚɡɤɢ ɡ ɪɿɡɧɢɯ ɩɨɩɭɥɹɰɿɣ ɞɟɦɨɧɫɬɪɭɸɬɶ ɦɨɪɮɨɥɨɝɿɱɧɭ ɫɯɨɠɿɫɬɶ ɿɡ ɜɢɞɨɦ B. 

parasita, ɚɥɟ ɡ ɩɟɜɧɢɦɢ ɜɚɪɿɚɰɿɹɦɢ ɜ ɛɭɞɨɜɿ ɪɟɩɪɨɞɭɤɬɢɜɧɨʀ ɫɢɫɬɟɦɢ (ɞɢɜ. ɪɨɡɞɿɥ 3.1 
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“Ɋɟɡɭɥɶɬɚɬɿɜ”). ɍɫɿ ɚɥɝɨɪɢɬɦɢ ɜɢɡɧɚɱɟɧɧɹ ɦɟɠ ɜɢɞɿɜ ɭɡɝɨɞɠɭɜɚɥɢɫɹ ɳɨɞɨ ɜɢɞɿɥɟɧɧɹ 

12 MOTU, ɡɚ ɜɢɧɹɬɤɨɦ bPTP, ɹɤɢɣ ɨɛ'ɽɞɧɚɜ ɭɫɿ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɡ Ɂɚɤɚɪɩɚɬɬɹ ɿ ɉɨɥɶɳɿ ɜ 

ɨɞɧɭ ɝɪɭɩɭ (G3-G5), ɡ ɉɿɜɧɿɱɧɨʀ ȱɬɚɥɿʀ - ɜ ɨɤɪɟɦɿ (G11 - G12 ɬɚ G1). Ⱦɜɚɧɚɞɰɹɬɶ 

MOTU, ɜɢɡɧɚɱɟɧɢɯ ɡɚ ɞɨɩɨɦɨɝɨɸ ASAP, ABGD ɬɚ PTP, ɧɟ ɛɭɥɢ ɩɿɞɬɜɟɪɞɠɟɧɿ ɧɚ 

ɮɿɥɨɝɟɧɟɬɢɱɧɿɣ ɦɟɪɟɠɿ, ɹɤ ɨɤɪɟɦɿ ɦɨɧɨɮɿɥɟɬɢɱɧɿ ɬɚɤɫɨɧɢ (Ɋɢɫ. 3.34). 

ɇɢɠɱɟ ɩɪɢɜɨɞɢɦɨ ɤɿɥɶɤɿɫɬɶ ɜɢɞɿɥɟɧɢɯ MOTU ɧɚ ɨɫɧɨɜɿ ɫɭɦɚɪɧɨɝɨ ɚɧɚɥɿɡɭ ɡɚ 

ASAP, ABGD ɬɚ PTP. Ɋɿɲɟɧɧɹ ɳɨɞɨ ɩɪɢɣɧɹɬɬɹ MOTU ɩɪɢɣɦɚɥɨɫɹ ɧɚ ɨɫɧɨɜɿ ɫɯɟɦɢ, 

ɜɢɯɨɞɹɱɢ ɡ ɩɪɚɜɢɥɚ ɛɿɥɶɲɨɫɬɿ (ɞɢɜ. Ⱦɨɞɚɬɤɢ). 

Group[ 1 ] n: 1 ;id: AF310707 

Group[2]n:2;id:S9_B_parasita_Bloscica2009_CO1 

1_Branchiobdella_parasita_SLO_Bolscica 

Group[ 3 ] n: 3 ;id: KY775113 KY775111 KY775112 

Group[ 4 ] n: 1 ;id: P5_Branchiobdella_parasita_Kolochava 

Group[ 5 ] n: 1 ;id: BPP3_UA_DanubeKislica 

Group[ 6 ] n: 1 ;id: M1_B_parasita_Romania_ASA_CO1 

Group[ 7 ] n: 1 ;id: KY775107 

Group[ 8 ] n: 2 ;id: KY775108 KY775109 

Group[ 9 ] n: 1 ;id: FJ655048 

Group[ 10 ] n: 1 ;id: 3_Branchiobdella_parasita_MKBerovo 

Group[ 11 ] n: 1 ;id: FJ655021 

Group[ 12 ] n: 1 ;id: FJ655062 

Ɏɿɥɨɝɟɧɟɬɢɱɧɟ ɞɟɪɟɜɨ ɜɢɞɿɜ, ɩɨɛɭɞɨɜɚɧɟ ɡɚ CO1, ɯɚɪɚɤɬɟɪɢɡɭɜɚɥɨɫɹ 

ɞɟɤɿɥɶɤɨɦɚ ɜɢɫɨɤɨɩɿɞɬɪɢɦɚɧɢɦɢ ɤɥɚɞɚɦɢ (Ɋɢɫ. 3.34), ɹɤɿ ɡɚ ɧɚɲɢɦɢ 

ɫɩɨɫɬɟɪɟɠɟɧɧɹɦɢ ɜɿɞɩɨɜɿɞɚɥɢ ɬɪɶɨɦ ɦɨɪɮɨɬɢɩɚɦ: ɡ Ɂɚɤɚɪɩɚɬɬɹ, ɡ ɝɢɪɥɚ Ⱦɭɧɚɸ, ɡ 

ɉɿɜɧɿɱɧɨʀ Ɇɚɤɟɞɨɧɿʀ.  

Ɏɿɥɨɝɟɨɝɪɚɮɿɱɧɢɣ ɚɧɚɥɿɡ ɡɚ ɥɨɤɭɫɨɦ CO1 ɩɪɨɞɟɦɨɧɫɬɪɭɜɚɜ ɜɢɞɿɥɟɧɧɹ 

ɬɪɢɧɚɞɰɹɬɢ ɝɚɩɥɨɬɢɩɿɜ Hap1 - Hap13. Ɇɚɤɫɢɦɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɦɭɬɚɰɿɣɧɢɯ ɤɪɨɤɿɜ ɦɿɠ 

ɝɚɩɥɨɬɢɩɚɦɢ ɫɬɚɧɨɜɢɥɚ 37. Ʉɿɥɶɤɿɫɬɶ ɜɢɞɿɥɟɧɢɯ ɝɚɩɥɨɬɢɩɿɜ ɧɚ ɨɞɢɧ ɛɿɥɶɲɟ, ɧɿɠ 

ɤɿɥɶɤɿɫɬɶ ɜɢɞɿɥɟɧɢɯ MOTU ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɟɥɿɦɿɬɚɰɿʀ ɡɚ ɚɥɝɨɪɢɬɦɨɦ ASAP ɬɚ 

ABGD Kimura K80 (Ɋɢɫ. 3.34).  
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Ƚɟɧɟɬɢɱɧɿ ɜɿɞɫɬɚɧɿ ɡɚ CO1 ɦɿɠ ɝɚɩɥɨɬɢɩɚɦɢ ɛɭɥɢ ɜɟɥɢɤɢɦɢ ɬɚ  ɤɨɥɢɜɚɥɢɫɹ ɜɿɞ 

6% ɞɨ 15%, ɬɨɞɿ ɹɤ ɦɿɠɜɢɞɨɜɿ ɝɟɧɟɬɢɱɧɿ ɜɿɞɫɬɚɧɿ ɦɿɠ B. parasita ɬɚ ɿɧɲɢɦɢ ɜɢɞɚɦɢ 

ɞɨɫɬɢɝɚɥɢ ɦɚɤɫɢɦɭɦ 18% (Ɍɚɛɥ. 3.8). 
 

Таблицɹ 3.8. Ⱦɿɚɩɚɡɨɧɢ ɜɧɭɬɪɿɲɧɶɨɜɢɞɨɜɢɯ ɧɟɤɨɪɟɝɨɜɚɧɢɯ ɩɚɪɧɢɯ ɞɢɫɬɚɧɰɿɣ 

(p-ɞɢɫɬɚɧɰɿɣ) ɦɿɠ ɝɪɭɩɚɦɢ (G1–G12) ɡɚ ɥɨɤɭɫɨɦ CO1 ɜɢɞɭ B. parasita, ɹɤ ɩɨɤɚɡɚɧɨ 

ɧɚ ɮɿɥɨɝɟɧɟɬɢɱɧɨɦɭ ɞɟɪɟɜɿ ɬɚ ɦɟɪɟɠɿ.  

 
 G1 G2 G3 G4 G5 G6 G7 G8 G9 G10 G11 G12 
G1             
G2 0,104            
G3 0,072 0,087           
G4 0,134 0,095 0,058          
G5 0,148 0,107 0,066 0,089         
G6 0,103 0,069 0,041 0,060 0,081        
G7 0,161 0,092 0,057 0,121 0,150 0,070       
G8 0,105 0,092 0,064 0,081 0,102 0,042 0,007      
G9 0,140 0,102 0,060 0,083 0,076 0,056 0,105 0,069     
G10 0,148 0,096 0,053 0,114 0,148 0,041 0,080 0,045 0,094    
G11 0,135 0,086 0,050 0,097 0,121 0,037 0,083 0,052 0,058 0,053   
G12 0,144 0,093 0,055 0,105 0,141 0,028 0,080 0,047 0,072 0,041 0,034  

 

Ⱦɢɫɬɚɧɰɿʀ ɦɿɠ ɝɚɩɥɨɬɢɩɚɦɢ ɡɚ ɱɨɬɢɪɶɦɚ ɝɟɧɚɦɢ ɤɨɥɢɜɚɥɢɫɶ ɦɿɠ 0,1% ɞɨ 

ɦɚɤɫɢɦɭɦ 4,7% (Ɍɚɛɥ. 3.9).  

 

Таблицɹ 3.9. Ⱦɿɚɩɚɡɨɧɢ ɜɧɭɬɪɿɲɧɶɨɜɢɞɨɜɢɯ ɧɟɤɨɪɟɝɨɜɚɧɢɯ ɩɚɪɧɢɯ ɞɢɫɬɚɧɰɿɣ 

(p-ɞɢɫɬɚɧɰɿɣ) ɦɿɠ ɝɪɭɩɚɦɢ (G1–G12) ɡɚ ɦɚɬɪɢɰɟɸ ɡ ɱɨɬɢɪɶɨɯ ɥɨɤɭɫɿɜ ɜɢɞɭ B. 

parasita, ɹɤ ɩɨɤɚɡɚɧɨ ɧɚ ɮɿɥɨɝɟɧɟɬɢɱɧɨɦɭ ɞɟɪɟɜɿ ɬɚ ɦɟɪɟɠɿ. Ɇɚɤɫɢɦɚɥɶɧɭ ɝɟɧɟɬɢɱɧɭ 

ɜɿɞɫɬɚɧɶ ɦɿɠ ɝɪɭɩɚɦɢ ɩɨɤɚɡɚɧɨ ɱɟɪɜɨɧɢɦ ɤɨɥɶɨɪɨɦ. 

 

 Gr1 Gr2 Gr3 Gr4 Gr5 Gr6 Gr7 Gr8 Gr9 Gr10 Gr11 Gr12 

Gr1             

Gr2 0,001            

Gr3 0,002 0,002           

Gr4 0,004 0,004 0,052          

Gr5 0,003 0,004 0,003 0,013         

Gr6 0,004 0,004 0,046 0,068 0,005        
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Gr7 0,004 0,004 0,003 0,013 0,005 0,001       

Gr8 0,005 0,005 0,004 0,015 0,006 0,001 0,002      

Gr9 0,000 0,001 0,001 0,004 0,003 0,004 0,004 0,004     

Gr10 0,002 0,003 0,025 0,036 0,002 0,014 0,004 0,004 0,002    

Gr11 0,004 0,004 0,004 0,008 0,006 0,006 0,004 0,008 0,004 0,002   

Gr12 0,040 0,039 0,074 0,114 0,037 0,068 0,038 0,036 0,039 0,056 0,072  
 

ȼ Ɍɚɛɥɢɰɿ 3.7 ɦɨɠɧɚ ɫɩɨɫɬɟɪɿɝɚɬɢ ɞɨɫɢɬɶ ɜɢɫɨɤɭ ɤɿɥɶɤɿɫɬɶ ɝɚɩɥɨɬɢɩɿɜ COI (h = 

12) ɬɚ ʀɯ ɪɿɡɧɨɦɚɧɿɬɧɿɫɬɶ (Hd = 0,967). ɒɿɫɬɶ ɡ 12 ɝɚɩɥɨɬɢɩɿɜ, ɽ ɧɨɜɢɦɢ 

ɩɨɫɥɿɞɨɜɧɨɫɬɹɦɢ, ɹɤɿ ɪɚɧɿɲɟ ɧɟ ɛɭɥɢ ɿɞɟɧɬɢɮɿɤɨɜɚɧɿ ɞɥɹ B. parasita.  

ȱɧɲɿ ɝɚɩɥɨɬɢɩɢ ɛɭɥɢ ɜɡɹɬɢ ɡ GenBank (ASA, FJ655021, FJ655062), ɜɿɞɿɛɪɚɧɢɯ ɭ 

ɩɪɿɫɧɢɯ ɜɨɞɚɯ ɉɿɜɧɿɱɧɨɝɨ Ɍɿɪɨɥɸ ɜ Ⱥɜɫɬɪɿʀ (Füreder et al., 2009). Ƚɚɩɥɨɬɢɩ ɜɢɞɭ 

KY775111 - KY775111 ɛɭɜ ɡɿɛɪɚɧɢɣ ɡ ɤɚɦ’ɹɧɨɝɨ ɪɚɤɚ ɜ ɏɨɪɜɚɬɿʀ ɿ ɛɭɜ ɜɡɹɬɢɣ ɡ ɪɨɛɨɬɢ 

Šarić et al., 2018.  ȼ ɧɟɳɨɞɚɜɧɿɣ ɪɨɛɨɬɿ Szenejko et al., 2023 ɛɭɥɨ ɜɢɹɜɥɟɧɨ, ɳɨ 

ɝɚɩɥɨɬɢɩɢ B. parasita ɡ ɨɡɟɪ ɉɨɥɶɳɿ ɬɚ ɇɿɦɟɱɱɢɧɢ ɛɭɥɢ ɛɥɢɡɶɤɢɦɢ COI, ɡɧɚɣɞɟɧɨɦɭ 

ɜ Ⱥɜɫɬɪɿʀ (FJ655062). Ⱥɥɟ ɛɭɬɫɬɪɟɩ ɩɿɞɬɪɢɦɤɚ ɛɭɥɚ 60. ȼɪɚɯɨɜɭɸɱɢ ɜɿɞɫɬɚɧɶ, ɚ ɬɚɤɨɠ 

ɝɟɨɝɪɚɮɿɱɧɿ ɬɚ ɟɤɨɥɨɝɿɱɧɿ ɛɚɪ'ɽɪɢ, ɳɨ ɪɨɡɞɿɥɹɸɬɶ ɰɿ ɜɨɞɨɣɦɢ, ɞɟ ɛɭɥɢ ɡɿɛɪɚɧɿ ɡɪɚɡɤɢ 

(ɩɿɜɧɿɱɧɨ-ɡɚɯɿɞɧɚ ɉɨɥɶɳɚ, ɩɿɜɞɟɧɧɨ-ɡɚɯɿɞɧɚ ɇɿɦɟɱɱɢɧɚ, ɉɿɜɧɿɱɧɿ Ⱥɥɶɩɢ Ⱥɜɫɬɪɿʀ), 

ɚɜɬɨɪɢ ɩɪɢɩɭɫɤɚɸɬɶ ɰɟɣ ɝɚɩɥɨɬɢɩ ɩɪɟɞɤɨɜɢɦ B. parasita. ɇɚɲɚ ɪɨɛɨɬɚ ɞɨɩɨɜɧɸɽ 

ɞɚɧɿ ɩɨ B. parasita ɿ ɦɢ ɞɟɦɨɧɫɬɪɭɽɦɨ ɮɿɥɨɝɟɧɟɬɢɱɧɭ ɛɥɢɡɶɤɿɫɬɶ ɡɪɚɡɤɿɜ ɡ ɉɨɥɶɳɿ ɡ 

ɡɪɚɡɤɚɦɢ ɝɢɪɥɚ Ⱦɭɧɚɸ ɡ ɛɭɬɫɬɪɟɩ ɩɿɞɬɪɢɦɤɨɸ ɛɿɥɶɲɟ 85 (Ɋɢɫ. 3.34). Ⱥ ɡɪɚɡɤɢ ɡ 

Ⱥɜɫɬɪɿʀ (FJ655062) ɨɛ'ɽɞɧɭɸɬɶɫɹ ɡ ɡɪɚɡɤɚɦɢ ɡ Ɋɭɦɭɧɿʀ. Ʉɿɥɶɤɿɫɬɸ ɜ 45 ɦɭɬɚɰɿɣ ɧɚ 

ɮɿɥɨɝɟɧɟɬɢɱɧɿɣ ɦɟɪɟɠɿ ɜɿɞɨɤɪɟɦɥɸɽɬɶɫɹ ɧɨɜɢɣ ɜɢɞ ɡɿ ɋɥɨɜɟɧɿʀ, ɛɥɢɡɶɤɢɣ ɞɨ ɜɢɞɭ B. 

parasita ɡɚ ɡɨɜɧɿɲɧɿɦɢ ɨɡɧɚɤɚɦɢ, ɚɥɟ ɩɨɦɿɬɧɨ ɪɿɡɧɢɬɶɫɹ ɡɚ ɛɭɞɨɜɨɸ ɪɟɩɪɨɞɭɤɬɢɜɧɨʀ 

ɫɢɫɬɟɦɢ. Ƚɟɧɟɬɢɱɧɚ ɜɿɞɫɬɚɧɶ ɦɿɠ ɧɨɜɢɦ ɜɢɞɨɦ ɿ B. parasita ɫɤɥɚɥɚ 14% (Ɋɢɫ. 3.34).  
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Рисунок 3.34. Ɏɿɥɨɝɟɨɝɪɚɮɿɱɧɢɣ ɚɧɚɥɿɡ, ɨɫɧɨɜɚɧɢɣ ɧɚ ɮɪɚɝɦɟɧɬɿ CO1 ɬɚ ɪɟɡɭɥɶɬɚɬɢ 

ɞɟɥɿɦɿɬɚɰɿʀ B. parasita, ɡɚɫɧɨɜɚɧɿ ɧɚ ɱɨɬɢɪɶɨɯ ɝɟɧɟɬɢɱɧɢɯ ɥɨɤɭɫɚɯ  (CO1, 16S, 28SII, 

ITS). Ɏɿɥɨɝɟɧɟɬɢɱɧɚ ɦɟɪɟɠɚ, ɨɬɪɢɦɚɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɬɚɬɢɫɬɢɱɧɨɝɨ ɦɟɬɨɞɭ 

ɩɚɪɫɢɦɨɧɿʀ (ɦɟɪɟɠɚ TCS), ɫɬɜɨɪɟɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɨɝɪɚɦɢ PopArt.  Ʉɨɥɶɨɪɢ 

ɜɤɚɡɭɸɬɶ ɧɚ ɦɿɫɰɟ ɜɿɞɛɨɪɭ ɩɪɨɛ, ɞɟ ɛɭɜ ɡɧɚɣɞɟɧɢɣ ɝɚɩɥɨɬɢɩ. Ʉɨɠɧɚ ɪɢɫɤɚ ɩɨɡɧɚɱɚɽ 

ɨɞɧɭ ɦɭɬɚɰɿɣɧɭ ɩɨɞɿɸ ɦɿɠ ɞɜɨɦɚ ɝɚɩɥɨɬɢɩɚɦɢ.  
 

B. balcanica. Гɟɧɟɬɢɱɧɟ ɪɿɡɧɨɦɚɧɿɬɬɹ.  

Ⱥɧɚɥɿɡ ASAP, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɨɛɢɞɜɚ ɜɚɪɿɚɧɬɢ ɜɿɞɫɬɚɧɟɣ (p-distance ɬɚ K2P), 

ɪɨɡɞɿɥɢɜ ɜɢɞ ɧɚ ɞɜɿ MOTU. Ⱥɧɚɥɿɡ ABGD, ɹɤɢɣ ɜɢɤɨɪɢɫɬɨɜɭɜɚɜ ɦɟɬɨɞ ɜɿɞɫɬɚɧɿ K2P, 

ɜɢɡɧɚɱɢɜ ɞɜɿ MOTU, ɬɨɞɿ ɹɤ ɚɧɚɥɿɡ bPTP ɨɛ’ɽɞɧɚɜ ɝɚɩɥɨɬɢɩɢ ɜ ɨɞɧɭ MOTU. 

Ɇɨɪɮɨɥɨɝɿɱɧɨ ɜɫɿ ɡɪɚɡɤɢ ɡ ɰɶɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɢ ɜɢɡɧɚɱɟɧɿ ɹɤ ɨɞɢɧ ɜɢɞ. 

Ɏɿɥɨɝɟɧɟɬɢɱɧɟ ɞɟɪɟɜɨ ɜɢɞɿɜ ɯɚɪɚɤɬɟɪɢɡɭɜɚɥɨɫɹ ɨɞɧɿɽɸ ɦɨɧɨɮɿɥɟɬɢɱɧɨɸ ɤɥɚɞɨɸ 

(Ɋɢɫ. 3.35). ȼɧɭɬɪɿɲɧɶɨɜɢɞɨɜɿ ɝɟɧɟɬɢɱɧɿ ɜɿɞɫɬɚɧɿ ɡɚ ɥɨɤɭɫɨɦ CO1 ɞɥɹ B. balcanica 
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ɫɹɝɚɥɢ ɞɨ 0.3 %, ɬɨɞɿ ɹɤ ɦɿɠɜɢɞɨɜɿ - ɞɨ 18 % (Ɍɚɛɥ. 3.2). Ɂɚ ɦɭɥɶɬɢɥɨɤɭɫɧɢɦ ɚɧɚɥɿɡɨɦ 

ɦɿɠɜɢɞɨɜɚ ɜɿɞɫɬɚɧɶ ɛɭɥɚ ɜɿɞ 5 % ɡ B. kozarovi ɬɚ ɞɨ 6,9 % ɡ B. parasita. (Ɍɚɛɥ. 3.3).  

 

Таблицɹ 3.10. Ⱦɿɚɩɚɡɨɧɢ ɜɧɭɬɪɿɲɧɶɨɜɢɞɨɜɢɯ ɧɟɤɨɪɟɝɨɜɚɧɢɯ ɩɚɪɧɢɯ ɜɿɞɫɬɚɧɟɣ 

(p-ɜɿɞɫɬɚɧɟɣ) ɜɫɟɪɟɞɢɧɿ ɬɚ ɦɿɠ ɝɪɭɩɚɦɢ (G1–G2) ɡɚ ɥɨɤɭɫɨɦ CO1 ɜɢɞɭ B. balcanica, 

ɹɤ ɡɚɡɧɚɱɟɧɨ ɧɚ ɮɿɥɨɝɟɧɟɬɢɱɧɨɦɭ ɞɟɪɟɜɿ ɬɚ ɦɟɪɟɠɿ (Ɋɢɫ. 3.35). Ɇɚɤɫɢɦɚɥɶɧɚ 

ɝɟɧɟɬɢɱɧɚ ɜɿɞɫɬɚɧɶ ɭ ɦɟɠɚɯ ɝɪɭɩ ɜɢɞɿɥɟɧɚ ɠɨɜɬɢɦ ɤɨɥɶɨɪɨɦ, ɬɨɞɿ ɹɤ ɞɿɚɩɚɡɨɧ 

ɝɟɧɟɬɢɱɧɨʀ ɜɿɞɫɬɚɧɿ ɦɿɠ ɝɪɭɩɚɦɢ ɩɨɤɚɡɚɧɨ ɛɿɥɢɦ ɤɨɥɶɨɪɨɦ. 

 

 G1 G2 

G1 n/c  

G2 0,0038 0,001 

 

ȼ Ɍɚɛɥɢɰɿ 3.7 ɦɢ ɩɪɢɜɨɞɢɦɨ ɪɨɡɪɚɯɨɜɚɧɢɣ ɧɭɤɥɟɨɬɢɞɧɢɣ ɩɨɥɿɦɨɪɮɿɡɦ 

ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ Branchiobdella balcanica ɧɚ ɨɫɧɨɜɿ ɞɚɧɢɯ ɦɿɬɨɯɨɧɞɪɿɚɥɶɧɨɝɨ ɝɟɧɭ 

CO1. Ɇɨɠɧɚ ɫɩɨɫɬɬɟɪɿɝɚɬɢ ɧɢɡɶɤɟ ɧɭɤɥɟɨɬɢɞɧɟ ɪɿɡɧɨɦɚɧɿɬɬɹ (ʌ = 0.004) ɬɚ ɧɟ ɜɟɥɢɤɟ 

ɪɿɡɧɨɦɚɧɿɬɬɹ ɝɚɩɥɨɬɢɩɿɜ (0,0642). ȱɧɮɨɪɦɚɬɢɜɧɢɯ ɫɚɣɬɿɜ ɞɥɹ ɩɚɪɫɢɦɨɧɿʀ ɧɟ ɜɢɹɜɥɟɧɨ.  

Ɏɿɥɨɝɟɨɝɪɚɮɿɱɧɢɣ ɚɧɚɥɿɡ ɡɚ ɥɨɤɭɫɨɦ CO1 ɩɪɨɞɟɦɨɧɫɬɪɭɜɚɜ ɜɢɞɿɥɟɧɧɹ ɬɪɶɨɯ 

ɝɚɩɥɨɬɢɩɿɜ (Ɋɢɫ. 3.35). Ɇɚɤɫɢɦɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɦɭɬɚɰɿɣɧɢɯ ɤɪɨɤɿɜ ɜɢɹɜɥɟɧɚ ɦɿɠ 

ɝɚɩɥɨɬɢɩɚɦɢ ɡ Ɂɚɤɚɪɩɚɬɬɹ ɬɚ ɉɿɜɧɿɱɧɨʀ ȱɬɚɥɿʀ ɿ ɫɬɚɧɨɜɢɥɚ 7.  

140 



 

 

 

Рисунок 3.35. Ɏɿɥɨɝɟɨɝɪɚɮɿɱɧɢɣ ɚɧɚɥɿɡ B. balcanica, ɨɫɧɨɜɚɧɢɣ ɧɚ ɮɪɚɝɦɟɧɬɿ CO1. 

Ɏɿɥɨɝɟɧɟɬɢɱɧɚ ɦɟɪɟɠɚ, ɨɬɪɢɦɚɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɬɚɬɢɫɬɢɱɧɨɝɨ ɦɟɬɨɞɭ ɩɚɪɫɢɦɨɧɿʀ 

(ɦɟɪɟɠɚ TCS), ɫɬɜɨɪɟɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɨɝɪɚɦɢ PopArt.  Ʉɨɥɶɨɪɢ ɜɤɚɡɭɸɬɶ ɧɚ ɦɿɫɰɟ 

ɜɿɞɛɨɪɭ ɩɪɨɛ, ɞɟ ɛɭɜ ɡɧɚɣɞɟɧɢɣ ɝɚɩɥɨɬɢɩ. Ʉɨɠɧɚ ɪɢɫɤɚ ɩɨɡɧɚɱɚɽ ɨɞɧɭ ɦɭɬɚɰɿɣɧɭ 

ɩɨɞɿɸ ɦɿɠ ɞɜɨɦɚ ɝɚɩɥɨɬɢɩɚɦɢ.  

 

B. pentadonta. Гɟɧɟɬɢɱɧɟ ɪɿɡɧɨɦɚɧɿɬɬɹ.  

Ɂɪɚɡɤɢ ɜɢɞɭ B. pentadonta ɡ ɪɿɡɧɢɯ ɥɨɤɚɰɿɣ ɫɥɚɛɨ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɦɨɪɮɨɥɨɝɿɱɧɨ, 

ɚɥɟ ɡɚ ɚɥɝɨɪɢɬɦɨɦ ɞɟɥɿɦɿɬɚɰɿʀ bPTP, ɜɨɧɢ ɩɨɞɿɥɹɸɬɶɫɹ ɳɨɧɚɣɦɟɧɲɟ ɧɚ 3 MOTU. 

Ɉɞɢɧ ɡ MOTU ɝɪɭɩɭɽ ɡɪɚɡɤɢ ɡ As. astacus ɡ ɉɨɥɶɳɿ ɬɚ Ɂɚɤɚɪɩɚɬɬɹ.  

Ɂɚ ɚɥɝɨɪɢɬɦɨɦ ASAP K80 ɬɚ ABGD p-distance ɜɢɞɿɥɹɽɬɶɫɹ 6 ɧɚɫɬɭɩɧɢɯ MOTU:  

Group[ 1 ] n: 18 ;id: 6_Branchiobdella_pentadonta_SLO_Hotenka 

9_Branchiobdella_pentadonta_SLO_Zaplana 5_Branchiobdella_pentadonta_SLO_Zala 

2_Branchiobdella_pentadonta_EMacedonia_Berovo1 
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3_Branchiobdella_pentadonta_EMacedonia_Berovo2 OM250468 OM250469 OM250470 

HA093_B_pentadonta_Poland_ASA_CO1 FJ655027 FJ655066 FJ655060 FJ655023 

FJ655037 FJ655035 FJ655065 OM250471 FJ655055 

Group[ 2 ] n: 1 ;id: 5_Branchiobdella_pentadonta_BIH_Kladanj 

Group[ 3 ] n: 1 ;id: 7_Branchiobdella_pentadonta_SLO_Osilnica 

Group[ 4 ] n: 6 ;id: 1_Branchiobdella_pentadonta_SLO_Grivacki_potok 8_B_pentadonta 

KY775124 KY775125 KY775126 KY775127 

Group[ 5 ] n: 2 ;id: KY775123 AF310708 

Group[ 6 ] n: 2 ;id: FJ655012 FJ655051 

Ɂɪɚɡɤɢ ɡ ɞɚɥɟɤɢɯ ɥɨɤɚɰɿɣ ɉɿɜɧɿɱɧɨʀ Ɇɚɤɟɞɨɧɿʀ, ɞɟɤɿɥɶɤɨɯ ɥɨɤɚɰɿɣ ɋɥɨɜɟɧɿʀ, 

ɉɨɥɶɳɿ, Ɂɚɤɚɪɩɚɬɬɹ ɬɚ Ⱥɜɫɬɪɿʀ ɮɨɪɦɭɸɬɶ ɨɤɪɟɦɢɣ MOTU. ɇɚɥɟɠɧɿɫɬɶ ɞɚɥɟɤɢɯ 

ɥɨɤɚɰɿɣ ɞɨ ɨɞɧɨɝɨ MOTU ɦɨɠɟ ɫɜɿɞɱɢɬɢ ɩɪɨ ɬɟ, ɳɨ ɪɨɡɫɟɥɟɧɧɹ ɰɶɨɝɨ ɜɢɞɭ ɛɭɥɨ 

ɧɟɞɚɜɧɿɦ ɡ ɩɿɫɥɹɥɶɨɞɨɜɢɤɨɜɢɯ ɪɟɮɭɝɿɭɦɿɜ ɿ ɜɿɞɛɭɜɚɥɨɫɹ ɞɟɤɿɥɶɤɨɦɚ ɲɥɹɯɚɦɢ 

ɨɞɧɨɱɚɫɧɨ, ɳɨ ɜɿɞɩɨɜɿɞɚɽ ɲɥɹɯɚɦ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɪɚɤɚ - ɯɚɡɹʀɧɚ (Ɋɢɫ. 3.36). ȱɧɲɿ 

MOTU, ɣɦɨɜɿɪɧɨ, ɜɿɞɨɛɪɚɠɚɸɬɶ ɫɬɚɪɿɲɿ ɚɛɨ ɿɡɨɥɶɨɜɚɧɿ ɩɨɩɭɥɹɰɿʀ. əɤ ɨɬ MOTU 2, 3, 

ɹɤɿ ɦɿɫɬɹɬɶ ɩɨ ɨɞɧɨɦɭ ɡɪɚɡɤɭ. 

Ƚɟɧɟɬɢɱɧɿ ɜɿɞɫɬɚɧɿ ɡɚ CO1 ɦɿɠ MOTU ɤɨɥɢɜɚɥɢɫɹ ɜɿɞ 0,3 % ɞɨ 3 %, ɬɨɞɿ ɹɤ 

ɦɿɠɜɢɞɨɜɿ ɝɟɧɟɬɢɱɧɿ ɜɿɞɫɬɚɧɿ ɦɿɠ B. pentadonta ɬɚ ɿɧɲɢɦɢ ɜɢɞɚɦɢ ɫɤɥɚɞɚɥɢ 

ɦɚɤɫɢɦɭɦ 17%. 
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Рис. 3.36. Ɏɿɥɨɝɟɨɝɪɚɮɿɱɧɢɣ ɚɧɚɥɿɡ, ɨɫɧɨɜɚɧɢɣ ɧɚ ɮɪɚɝɦɟɧɬɿ CO1 ɬɚ ɪɟɡɭɥɶɬɚɬɢ 

ɞɟɥɿɦɿɬɚɰɿʀ B. pentadonta. Ɏɿɥɨɝɟɧɟɬɢɱɧɚ ɦɟɪɟɠɚ, ɨɬɪɢɦɚɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɫɬɚɬɢɫɬɢɱɧɨɝɨ ɦɟɬɨɞɭ ɩɚɪɫɢɦɨɧɿʀ (ɦɟɪɟɠɚ TCS), ɫɬɜɨɪɟɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɨɝɪɚɦɢ 

PopArt. Ʉɨɥɶɨɪɢ ɜɤɚɡɭɸɬɶ ɧɚ ɦɿɫɰɟ ɜɿɞɛɨɪɭ ɩɪɨɛ, ɞɟ ɛɭɜ ɡɧɚɣɞɟɧɢɣ ɝɚɩɥɨɬɢɩ. Ʉɨɠɧɚ 

ɪɢɫɤɚ ɩɨɡɧɚɱɚɽ ɨɞɧɭ ɦɭɬɚɰɿɣɧɭ ɩɨɞɿɸ ɦɿɠ ɞɜɨɦɚ ɝɚɩɥɨɬɢɩɚɦɢ. Ɇɟɠɿ ɨɡɟɪɚ ɉɚɧɧɨɧ 

ɩɨɡɧɚɱɟɧɿ ɛɥɚɤɢɬɧɢɦ ɤɨɥɶɨɪɨɦ. Ɇɨɠɥɢɜɿ ɞɨ- ɬɚ ɩɿɫɥɹɥɶɨɞɨɜɢɤɨɜɿ ɲɥɹɯɢ ɪɨɡɫɟɥɟɧɧɹ 

ɪɚɤɚ-ɯɚɡɹʀɧɚ Au. torrentium ɜɤɚɡɚɧɿ ɫɬɪɿɥɤɚɦɢ: ɱɟɪɜɨɧɿ ɫɬɪɿɥɤɢ ɩɨɡɧɚɱɚɸɬɶ (1) 

ɦɨɠɥɢɜɟ ɡɚɫɟɥɟɧɧɹ Ⱥɩɭɫɟɧɫɶɤɢɯ ɝɿɪ ɱɟɪɟɡ ɞɟɥɶɬɨɜɿ ɫɢɫɬɟɦɢ ɩɚɥɟɨ-Ⱦɭɧɚɸ ɬɚ 

ɩɚɥɟɨ-Ɍɢɫɢ ɧɚ ɩɿɜɧɿɱɧɨɦɭ ɲɟɥɶɮɿ ɨɡɟɪɚ ɉɚɧɧɨɧ ɬɚ (2) ɡɚɫɟɥɟɧɧɹ ɩɿɜɞɟɧɧɢɯ Ȼɚɥɤɚɧ 

ɩɿɫɥɹ ɮɨɪɦɭɜɚɧɧɹ ɩɪɿɫɧɨɜɨɞɧɨʀ ɫɢɫɬɟɦɢ Ⱦɭɧɚɸ. ɉɨɦɚɪɚɧɱɟɜɿ ɫɬɪɿɥɤɢ (3) ɜɤɚɡɭɸɬɶ 

ɧɚ ɩɿɫɥɹɥɶɨɞɨɜɢɤɨɜɟ ɩɨɜɬɨɪɧɟ ɡɚɫɟɥɟɧɧɹ ɩɿɜɧɿɱɧɨʀ ɱɚɫɬɢɧɢ ɚɪɟɚɥɭ A. torrentium 

ɲɥɹɯɨɦ ɟɤɫɩɚɧɫɿʀ (ɤɚɪɬɭ ɚɞɚɩɬɨɜɚɧɨ ɡɚ Lovrenčić et al., 2020) 
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B. italica. Гɟɧɟɬɢɱɧɟ ɪɿɡɧɨɦɚɧɿɬɬɹ.  

Ɂɪɚɡɤɢ ɜɢɞɭ B. italica ɡ ɪɿɡɧɢɯ ɥɨɤɚɰɿɣ ɫɥɚɛɨ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɦɨɪɮɨɥɨɝɿɱɧɨ. Ɂɚ 

ɚɥɝɨɪɢɬɦɚɦɢ ɞɟɥɿɦɿɬɚɰɿʀ bPTP ɬɚ ABGD K80, ɜɨɧɢ ɩɨɞɿɥɹɸɬɶɫɹ ɧɚ 2 MOTU. Ɉɞɢɧ ɡ 

MOTU ɡ ɜɟɥɢɤɨɸ ɤɿɥɶɤɿɫɬɸ ɦɭɬɚɰɿɣ ɝɪɭɩɭɽ ɡɪɚɡɤɢ ɡ ɩɿɜɧɿɱɧɨʀ ȱɬɚɥɿʀ.  

Ɂɚ ɚɥɝɨɪɢɬɦɨɦ ASAP K80 ɬɚ ASAP p-distance ɜɢɞɿɥɹɽɬɶɫɹ 6 ɧɚɫɬɭɩɧɢɯ MOTU:  

Group[ 1 ] n: 2 ;id: FJ655029 FJ655056 

Group[ 2 ] n: 13 ;id: KY775116 2_Branchiobdella_italica_HRV_ModroOko KY775115 

3_Branchiobdella_italica_SLO_Vipana KY775114 

4_Branchiobdella_italica_HRV_Ljuta 1_Branchiobdella_italica_SLO_OsapskaReka 

1_Branchiobdella_italica_HRV_Brichana KY775117 KY775118 KY775119 KY775120 

KY775121 

Group[ 3 ] n: 6 ;id: MG244273 MG244274 MG244276 MG244280 MG244281 

MG244277 

Group[ 4 ] n: 12 ;id: FJ655067 FJ655034 FJ655040 FJ655045 FJ655059 FJ655011 

FJ655019 FJ655024 FJ655028 FJ655033 FJ655041 FJ655058 

Group[ 5 ] n: 4 ;id: MG244275 MG244279 MG244278 MG244282 

Group[ 6 ] n: 2 ;id: FJ655042 FJ655053 

B. italica ɦɟɲɤɚɽ ɜɢɤɥɸɱɧɨ ɧɚ Au. pallipes.  ɉɪɢɜ’ɹɡɚɧɿɫɬɶ ɞɨ ɰɶɨɝɨ ɜɢɞɭ ɪɚɤɭ 

ɩɨɜ’ɹɡɚɧɚ ɡ ɦɢɧɭɥɢɦɢ ɩɨɞɿɹɦɢ ɜɢɧɢɤɧɟɧɧɹ Ⱦɢɧɚɪɫɶɤɢɯ ɝɿɪ, ɤɨɥɢ ɜɢɞ ɪɚɤɭ ɜɢɹɜɢɜɫɹ 

ɿɡɨɥɶɨɜɚɧɢɦ ɜɿɞ ɪɟɲɬɢ ɬɟɪɢɬɨɪɿɣ (Ɋɢɫ. 3.37).  

Ɏɿɥɨɝɟɨɝɪɚɮɿɱɧɢɣ ɚɧɚɥɿɡ ɞɟɦɨɧɫɬɪɭɽ ɧɚɣɛɿɥɶɲɟ ɪɿɡɧɨɦɚɧɿɬɬɹ ɝɚɩɥɨɬɢɩɿɜ ɜ 

ɏɨɪɜɚɬɿʀ, Ɂɚɯɿɞɧɿɣ ɋɥɨɜɟɧɿʀ (ɰɟɧɬɪɚɥɶɧɟ ɪɨɡɦɟɠɭɜɚɧɧɹ, MOTU G3) ɿ ʀɯ ɩɨɲɢɪɟɧɧɹ ɜ 

ɰɟɧɬɪɚɥɶɧɭ ȱɬɚɥɿɸ (MOTU G5), ɚ ɡɜɿɞɬɢ ɜ ɉɿɜɧɿɱɧɭ (MOTU G6).  Ɏɿɥɨɝɟɨɝɪɚɮɿɱɧɚ 

ɦɟɪɟɠɚ ɜɿɞɩɨɜɿɞɚɽ ɜɢɞɿɥɟɧɢɦ MOTU G1-G6 (Ɋɢɫ. 3.37).  

Ƚɟɧɟɬɢɱɧɿ ɜɿɞɫɬɚɧɿ ɡɚ CO1 ɦɿɠ MOTU ɛɭɥɢ ɤɨɥɢɜɚɥɢɫɹ ɜɿɞ 0,3 % ɞɨ 2,8 %, ɬɨɞɿ 

ɹɤ ɦɿɠɜɢɞɨɜɿ ɝɟɧɟɬɢɱɧɿ ɜɿɞɫɬɚɧɿ ɦɿɠ B. italica ɬɚ ɿɧɲɢɦɢ ɜɢɞɚɦɢ ɫɤɥɚɞɚɥɢ ɦɚɤɫɢɦɭɦ 

18%. 
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Рис. 3.37. Ɏɿɥɨɝɟɨɝɪɚɮɿɱɧɢɣ ɚɧɚɥɿɡ, ɨɫɧɨɜɚɧɢɣ ɧɚ ɮɪɚɝɦɟɧɬɿ CO1 ɬɚ ɪɟɡɭɥɶɬɚɬɢ 

ɞɟɥɿɦɿɬɚɰɿʀ B. italica. Ɏɿɥɨɝɟɧɟɬɢɱɧɚ ɦɟɪɟɠɚ, ɨɬɪɢɦɚɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɬɚɬɢɫɬɢɱɧɨɝɨ 

ɦɟɬɨɞɭ ɩɚɪɫɢɦɨɧɿʀ (ɦɟɪɟɠɚ TCS), ɫɬɜɨɪɟɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɨɝɪɚɦɢ PopArt. Ʉɨɥɶɨɪɢ 

ɜɤɚɡɭɸɬɶ ɧɚ ɦɿɫɰɟ ɜɿɞɛɨɪɭ ɩɪɨɛ, ɞɟ ɛɭɜ ɡɧɚɣɞɟɧɢɣ ɝɚɩɥɨɬɢɩ. Ʉɨɠɧɚ ɪɢɫɤɚ ɩɨɡɧɚɱɚɽ 

ɨɞɧɭ ɦɭɬɚɰɿɣɧɭ ɩɨɞɿɸ ɦɿɠ ɞɜɨɦɚ ɝɚɩɥɨɬɢɩɚɦɢ. Ɇɟɠɿ ɨɡɟɪɚ ɉɚɧɧɨɧ ɩɨɡɧɚɱɟɧɿ 

ɛɥɚɤɢɬɧɢɦ ɤɨɥɶɨɪɨɦ. Ɇɨɠɥɢɜɿ ɞɨ- ɬɚ ɩɿɫɥɹɥɶɨɞɨɜɢɤɨɜɿ ɲɥɹɯɢ ɪɨɡɫɟɥɟɧɧɹ 

ɪɚɤɚ-ɯɚɡɹʀɧɚ Au. pallipes ɜɤɚɡɚɧɨ ɱɟɪɜɨɧɨɸ ɫɬɪɿɥɤɨɸ. ɋɿɪɢɦɢ ɤɪɭɱɟɱɤɚɦɢ ɩɨɡɧɚɱɟɧɨ 

ɲɬɭɱɧɨ ɿɧɬɪɨɞɭɤɨɜɚɧɿ ɦɿɫɰɹ ɛɿɥɨɩɚɥɢɦ ɪɚɤɨɦ, ɱɟɪɜɨɧɢɦ ɮɨɧɨɦ - ɩɪɢɪɨɞɧɿ ɲɥɹɯɢ 

ɦɿɝɪɚɰɿʀ ɪɚɤɚ (ɤɚɪɬɭ ɚɞɚɩɬɨɜɚɧɨ ɡɚ Lovrenčić et al., 2020).  

 

Ɍɟɫɬɢ ɧɚ ɧɟɣɬɪɚɥɶɧɿɫɬɶ ɟɜɨɥɸɰɿʀ. 

Ⱦɥɹ ɩɟɪɟɜɿɪɤɢ ɝɿɩɨɬɟɡɢ ɧɟɣɬɪɚɥɶɧɨʀ ɟɜɨɥɸɰɿʀ ɫɟɪɟɞ ɜɢɞɿɜ ɦɢ ɡɚɫɬɨɫɭɜɚɥɢ 

Z-ɬɟɫɬ ɧɟɣɬɪɚɥɶɧɨʀ ɟɜɨɥɸɰɿʀ (z-test of neutral evolution), ɹɤɢɣ ɡɚɫɧɨɜɚɧɢɣ ɧɚ 

ɩɨɪɿɜɧɹɧɧɿ ɤɿɥɶɤɨɫɬɿ ɫɢɧɨɧɿɦɿɱɧɢɯ dN (ɧɟɣɬɪɚɥɶɧɢɯ) ɬɚ ɧɟɫɢɧɨɧɿɦɿɱɧɢɯ dS 

(ɜɢɛɿɪɤɨɜɢɯ) ɡɚɦɿɧ ɭ ɝɟɧɿ ɿ ɪɨɡɪɚɯɨɜɭɜɚɜɫɹ ɭ ɩɪɨɝɪɚɦɿ Mega11 ɡɚ ɮɨɪɦɭɥɨɸ: dN/dS 
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(Nei & Gojobori, 1986). ɍ ɜɫɿɯ ɩɪɨɚɧɚɥɿɡɨɜɚɧɢɯ ɜɢɞɚɯ Z-ɡɧɚɱɟɧɧɹ ɤɨɥɢɜɚɥɨɫɹ ɜ 

ɧɟɝɚɬɢɜɧɢɯ ɱɢɫɥɚɯ, ɚɥɟ ɜɿɞɯɢɥɟɧɧɹ ɜɿɞ ɧɟɣɬɪɚɥɶɧɨʀ ɟɜɨɥɸɰɿʀ ɧɟ ɛɭɥɨ ɫɬɚɬɢɫɬɢɱɧɨ 

ɡɧɚɱɭɳɢɦ ɿ ɛɭɥɨ ɛɿɥɶɲɟ ɧɿɠ 0,05 (p> 0,05). Ɇɨɠɧɚ ɩɪɢɩɭɫɬɢɬɢ, ɳɨ ɟɜɨɥɸɰɿɹ ɝɟɧɚ ɧɟ 

ɜɿɞɛɭɜɚɽɬɶɫɹ ɩɿɞ ɞɿɽɸ ɩɪɢɪɨɞɧɨɝɨ ɜɿɞɛɨɪɭ ɿ ɽ ɧɟɣɬɪɚɥɶɧɨɸ. Ⱥɥɟ ɩɪɢ ɚɧɚɥɿɡɿ 

ɫɭɤɭɩɧɨɫɬɿ ɜɫɿɯ ɜɢɞɿɜ (ɛɭɬɫɬɪɟɩ 500) Z-ɡɧɚɱɟɧɧɹ ɛɭɥɨ ɫɬɚɬɢɫɬɢɱɧɨ ɡɧɚɱɭɳɢɦ, ɳɨ 

ɦɨɠɟ ɜɿɞɤɢɞɚɬɢ ɧɭɥɶɨɜɭ ɝɿɩɨɬɟɡɭ ɧɟɣɬɪɚɥɶɧɨɫɬɿ ɟɜɨɥɸɰɿʀ.  

ɓɨɛ ɨɬɪɢɦɚɬɢ ɞɨɞɚɬɤɨɜɿ ɩɿɞɬɜɟɪɞɠɟɧɧɹ ɳɨɞɨ ɧɟɣɬɪɚɥɶɧɨɫɬɿ ɟɜɨɥɸɰɿʀ ɝɟɧɚ 

CO1 ɫɟɪɟɞ ɜɢɜɱɟɧɢɯ ɜɢɞɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɦɢ ɜɢɪɿɲɢɥɢ ɜɪɚɯɭɜɚɬɢ ɿɧɲɿ ɫɬɚɬɢɫɬɢɱɧɿ 

ɬɟɫɬɢ, ɹɤ ɬɟɫɬ ɆɚɤȾɨɧɚɥɶɞɚ - Ʉɪɚɣɬɦɚɧɚ (McDonald J H, Kreitman M, 1991). Ⱥɥɟ ɜɿɧ 

ɜɢɹɜɢɜɫɹ ɫɬɚɬɢɫɬɢɱɧɨ ɧɟɡɧɚɱɭɳɢɦ. Ʌɢɲɟ ɭ ɞɜɨɯ ɝɪɭɩ (B. italica ɬɚ B. kozarovi) ɿɧɞɟɤɫ 

ɬɟɫɬɭ ɆɚɤȾɨɧɚɥɶɞɚ - Ʉɪɚɣɬɦɚɧɚ ɜɢɹɜɢɜɫɹ ɫɬɚɬɢɫɬɢɱɧɨ ɡɧɚɱɭɳɢɦ ɿ ɫɬɚɧɨɜɢɜ NI = 

0,474.  
 

3.5. Обговореннɹ роздɿлу. Таксономɿчна ревɿзɿɹ роду Branchiobdella  

3.5.1. Еволɸцɿйнɿ зв’ɹзки, морфологɿчна мɿнливɿстɶ та сучасний стан популɹцɿй 
 

B. astaci: еволɸɰɿйнɿ зв’ɹзки, морфологɿɱна мɿнливɿстɶ та суɱасний стан популɹɰɿй. 

Ɂɧɚɯɿɞɤɚ ɜɢɞɭ B. astaci ɫɬɚɥɚ ɩɟɪɲɢɦ ɨɩɢɫɨɦ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɹɤ ɟɤɬɨɫɢɦɛɿɨɧɬɿɜ 

ɪɚɤɨɩɨɞɿɛɧɢɯ ɡɚɝɚɥɨɦ (Roesl, 1755). ȱɫɬɨɪɢɱɧɿ ɞɚɧɿ ɩɪɨ ɩɨɲɢɪɟɧɧɹ B. astaci ɫɜɿɞɱɚɬɶ 

ɩɪɨ ɣɨɝɨ ɲɢɪɨɤɢɣ ɚɪɟɚɥ ɭ ɩɿɜɧɿɱɧɨ-ɡɚɯɿɞɧɿɣ, ɰɟɧɬɪɚɥɶɧɿɣ ɬɚ ɫɯɿɞɧɿɣ ȯɜɪɨɩɿ, ɡɨɤɪɟɦɚ 

ɜ ȿɫɬɨɧɿʀ, ɇɿɦɟɱɱɢɧɿ, Ɏɪɚɧɰɿʀ, Ʌɚɬɜɿʀ, Ʌɢɬɜɿ ɬɚ ɘɝɨɫɥɚɜɿʀ (Georgevitch, 1955; Pop, 

1965; Karaman, 1970; Ɇɚɠɢɥɢɫ, 1973). Ɉɞɧɚɤ ɫɭɱɚɫɧɿ ɡɧɚɯɿɞɤɢ ɰɶɨɝɨ ɜɢɞɭ ɽ 

ɪɿɞɤɿɫɧɢɦɢ, ɳɨ ɦɨɠɟ ɫɜɿɞɱɢɬɢ ɩɪɨ ɡɦɟɧɲɟɧɧɹ ɣɨɝɨ ɩɨɩɭɥɹɰɿʀ ɚɛɨ ɡɦɿɧɭ ɟɤɨɥɨɝɿɱɧɢɯ 

ɭɦɨɜ. ɇɚɩɪɢɤɥɚɞ, ɧɚɲɿ ɞɨɫɥɿɞɠɟɧɧɹ ɜ ɍɤɪɚʀɧɿ ɧɟ ɩɿɞɬɜɟɪɞɢɥɢ ɧɚɹɜɧɿɫɬɶ B. astaci ɭ 

ɜɤɚɡɚɧɢɯ ɪɚɧɿɲɟ ɥɨɤɚɰɿɹɯ, ɳɨ ɦɨɠɟ ɛɭɬɢ ɩɨɜ’ɹɡɚɧɨ ɡ ɚɧɬɪɨɩɨɝɟɧɧɢɦ ɜɩɥɢɜɨɦ ɬɚ 

ɡɧɚɱɧɢɦ ɫɤɨɪɨɱɟɧɧɹɦ ɩɨɩɭɥɹɰɿɣ ɲɢɪɨɤɨɩɚɥɨɝɨ ɪɚɤɭ, ɹɤ ɯɚɡɹʀɧɚ. 

ȼɚɠɥɢɜɢɦ ɪɟɡɭɥɶɬɚɬɨɦ ɪɨɛɨɬɢ ɽ ɜɢɹɜɥɟɧɧɹ B. astaci ɧɚ ɨɡɟɪɿ əɤɲɢ ɜ 

Ʉɚɡɚɯɫɬɚɧɿ, ɳɨ ɽ ɧɚɣɫɯɿɞɧɿɲɨɸ ɬɨɱɤɨɸ ɣɨɝɨ ɚɪɟɚɥɭ. Ɉɞɧɚɤ ɛɿɥɶɲɿɫɬɶ ɫɭɱɚɫɧɢɯ 

ɡɧɚɯɿɞɨɤ B. astaci ɨɛɦɟɠɭɸɬɶɫɹ ɿɫɬɨɪɢɱɧɢɦɢ ɡɪɚɡɤɚɦɢ, ɳɨ ɡɛɟɪɿɝɚɸɬɶɫɹ ɜ ɦɭɡɟɣɧɢɯ 
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ɤɨɥɟɤɰɿɹɯ, ɳɨ ɩɿɞɤɪɟɫɥɸɽ ɧɟɨɛɯɿɞɧɿɫɬɶ ɩɨɞɚɥɶɲɢɯ ɞɨɫɥɿɞɠɟɧɶ ɞɥɹ ɨɰɿɧɤɢ ɫɭɱɚɫɧɨɝɨ 

ɫɬɚɧɭ ɩɨɩɭɥɹɰɿʀ ɰɶɨɝɨ ɜɢɞɭ. 

Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɥɨɤɚɥɿɡɚɰɿʀ, ɟɤɫɬɟɧɫɢɜɧɨɫɬɿ ɬɚ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɿɧɜɚɡɿʀ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ Branchiobdella astaci ɧɚ ɞɨɜɝɨɩɚɥɢɯ ɪɚɤɚɯ Astacus leptodactylus 

ɫɜɿɞɱɚɬɶ ɩɪɨ ɜɢɫɨɤɢɣ ɪɿɜɟɧɶ ɡɚɪɚɠɟɧɨɫɬɿ ɫɟɪɟɞ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɡɪɚɡɤɿɜ. 

ȿɤɫɬɟɧɫɢɜɧɿɫɬɶ ɿɧɜɚɡɿʀ ɫɤɥɚɥɚ 83 %, ɳɨ ɩɿɞɬɜɟɪɞɠɭɽ ɡɧɚɱɧɭ ɩɨɲɢɪɟɧɿɫɬɶ ɰɶɨɝɨ 

ɫɢɦɛɿɨɧɬɚ ɫɟɪɟɞ ɩɨɩɭɥɹɰɿʀ ɪɚɤɿɜ. Ɉɫɧɨɜɧɿ ɦɿɫɰɹ ɥɨɤɚɥɿɡɚɰɿʀ B. astaci ɜɤɥɸɱɚɥɢ 

ɨɛɥɚɫɬɶ ɩɿɞ ɡɹɛɪɨɜɢɦɢ ɤɪɢɲɤɚɦɢ, ɩɨɜɟɪɯɧɸ ɤɚɪɚɩɚɤɫɭ ɬɚ ɨɱɿ ɪɚɤɚ, ɳɨ ɭɡɝɨɞɠɭɽɬɶɫɹ 

ɡ ɞɚɧɢɦɢ ɩɨɩɟɪɟɞɧɿɯ ɞɨɫɥɿɞɠɟɧɶ (Odier, 1823; Nesemann, 1999). ɋɟɪɟɞɧɹ 

ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɿɧɜɚɡɿʀ ɫɤɥɚɥɚ 3,4 ɟɤɡɟɦɩɥɹɪɢ ɧɚ ɨɞɧɨɝɨ ɡɚɪɚɠɟɧɨɝɨ ɯɚɡɹʀɧɚ, ɳɨ ɜɤɚɡɭɽ 

ɧɚ ɧɢɡɶɤɭ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɡɚɪɚɠɟɧɧɹ. 

ɍ ɤɨɧɬɟɤɫɬɿ ɟɜɨɥɸɰɿɣɧɢɯ ɜɡɚɽɦɢɧ ɦɿɠ B. astaci ɬɚ ɪɿɱɤɨɜɢɦɢ ɪɚɤɚɦɢ ɦɢ 

ɩɪɢɩɭɫɤɚɽɦɨ ɤɨɟɜɨɥɸɰɿɣɧɿ ɚɫɩɟɤɬɢ ʀɯ ɜɡɚɽɦɨɞɿʀ. Ɇɨɠɧɚ ɩɪɢɩɭɫɬɢɬɢ, ɳɨ B. astaci 

ɫɮɨɪɦɭɜɚɥɚɫɹ ɹɤ ɜɢɞ ɧɚ ɩɪɟɞɤɨɜɿɣ ɮɨɪɦɿ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ, ɹɤɚ ɿɫɧɭɜɚɥɚ ɛɥɢɡɶɤɨ 10,5 

ɦɿɥɶɣɨɧɿɜ ɪɨɤɿɜ ɬɨɦɭ (ɳɨ ɜɿɞɩɨɜɿɞɚɽ ɱɚɫɭ ɞɢɜɟɪɝɟɧɰɿʀ ɞɜɨɯ ɪɨɞɿɜ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ As. 

astacus ɬɚ As. leptodactylus) (Kouba et al., 2013). Ⱥɥɟ ɡɝɨɞɨɦ ʀʀ ɩɨɲɢɪɟɧɧɹ ɬɚ 

ɜɢɠɢɜɚɧɧɹ ɫɬɚɥɢ ɡɚɥɟɠɧɢɦɢ ɜɿɞ ɤɨɧɤɪɟɬɧɢɯ ɟɤɨɥɨɝɿɱɧɢɯ ɭɦɨɜ ɿ ɞɨɫɬɭɩɧɨɫɬɿ ɯɚɡɹʀɜ. 

ɉɿɫɥɹ ɪɨɡɯɨɞɠɟɧɧɹ ɰɢɯ ɪɨɞɿɜ B. astaci ɡɦɨɝɥɚ ɭɫɩɿɲɧɨ ɚɞɚɩɬɭɜɚɬɢɫɹ ɞɨ ɪɚɤɿɜ ɪɨɞɭ 

Astacus, ɡɨɤɪɟɦɚ Astacus astacus, ɡɚɜɞɹɤɢ ʀɯɧɿɣ ɟɤɨɥɨɝɿɱɧɿɣ ɬɚ ɮɿɡɿɨɥɨɝɿɱɧɿɣ 

ɫɭɦɿɫɧɨɫɬɿ ɿ ɪɚɡɨɦ ɡ ɰɢɦ ɪɚɤɨɦ ɡɚɣɧɹɥɚ Ɂɚɯɿɞɧɭ ɉɚɥɟɚɪɤɬɢɤɭ. Ɍɚɤɨɠ ɧɚ ɜɢɞɿ ɪɚɤɭ As. 

leptodactylus ɜɨɧɚ  ɡɧɚɣɲɥɚ ɨɩɬɢɦɚɥɶɧɿ ɭɦɨɜɢ ɞɥɹ ɦɚɫɨɜɨɝɨ ɩɨɲɢɪɟɧɧɹ, ɩɪɨ ɳɨ 

ɫɜɿɞɱɚɬɶ ɱɢɫɥɟɧɧɿ ɡɧɚɯɿɞɤɢ ɭ ɫɯɿɞɧɿɣ ɱɚɫɬɢɧɿ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ. Ɍɚɤɨɠ ɰɟ  

ɩɨɹɫɧɸɽ ɡɧɢɤɧɟɧɧɹ B. astaci ɜ ɍɤɪɚʀɧɿ ɬɚ ɫɤɨɪɨɱɟɧɧɹ ʀʀ ɱɢɫɟɥɶɧɨɫɬɿ ɜ ȯɜɪɨɩɿ. ȼ 

ɍɤɪɚʀɧɿ, ɣɦɨɜɿɪɧɨ, B. astaci ɡɧɢɤɥɚ ɱɟɪɟɡ ɜɢɦɢɪɚɧɧɹ ɬɚ ɡɧɚɱɧɟ  ɫɤɨɪɨɱɟɧɧɹ ɩɨɩɭɥɹɰɿɣ 

ɪɚɤɿɜ Astacus astacus, ɹɤɿ ɛɭɥɢ ʀʀ ɨɫɧɨɜɧɢɦ ɯɚɡɹʀɧɨɦ. ɍ ȯɜɪɨɩɿ ɱɢɫɟɥɶɧɿɫɬɶ B. astaci 

ɫɤɨɪɨɬɢɥɚɫɹ ɱɟɪɟɡ ɡɚɝɚɥɶɧɟ ɫɤɨɪɨɱɟɧɧɹ ɨɫɟɥɢɳ ɪɚɤɿɜ ɰɶɨɝɨ ɜɢɞɭ, ɫɩɪɢɱɢɧɟɧɟ 

ɚɧɬɪɨɩɨɝɟɧɧɢɦɢ ɮɚɤɬɨɪɚɦɢ, ɬɚɤɢɦɢ ɹɤ ɡɚɛɪɭɞɧɟɧɧɹ ɬɚ ɿɧɜɚɡɢɜɧɿ ɜɢɞɢ ɪɚɤɿɜ, ɹɤ 

Pacifastacus leniusculus. ɇɚɪɚɡɿ B. astaci ɽ ɪɿɞɤɿɫɧɢɦ ɜɢɞɨɦ, ɹɤɢɣ ɡɧɚɯɨɞɢɬɶɫɹ ɧɚ ɦɟɠɿ 

ɡɧɢɤɧɟɧɧɹ ɱɟɪɟɡ ɜɬɪɚɬɭ ɯɚɡɹʀɜ ɬɚ ɡɦɿɧɢ ɜ ɟɤɨɥɨɝɿɱɧɢɯ ɭɦɨɜɚɯ. ɋɭɱɚɫɧɿ ɡɧɚɯɿɞɤɢ ɜɢɞɭ 

ɽ ɜɤɪɚɣ ɪɿɞɤɿɫɧɢɦɢ, ɳɨ ɩɿɞɬɜɟɪɞɠɭɽ ɣɨɝɨ ɜɪɚɡɥɢɜɿɫɬɶ. 
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ɋɩɟɤɬɪ ɯɚɡɹʀɜ B. astaci ɦɨɠɟ ɜɤɥɸɱɚɬɢ ɿɧɲɿ ɜɢɞɢ ɪɚɤɨɩɨɞɿɛɧɢɯ, ɡɨɤɪɟɦɚ 

Austropotamobius torrentium ɬɚ Austropotamobius pallipes (Kozarov et al., 1972; 

Klobučar et al., 2006; Subchev, Gelder, 2010). Ⱥɥɟ ɬɚɤɿ ɡɧɚɯɿɞɤɢ ɧɟ ɱɚɫɬɿ ɿ, ɛɿɥɶɲɿɫɬɶ 

ɫɩɢɪɚɽɬɶɫɹ ɧɚ ɡɧɚɯɿɞɤɢ ɭ ɚɪɯɿɜɧɢɯ ɦɭɡɟɣɧɢɯ ɤɨɥɟɤɰɿɹɯ, ɚɧɿɠ ɧɚ ɫɭɱɚɫɧɨɦɭ ɫɬɚɧɿ 

ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɜɢɞɭ, ɨɤɪɿɦ ɜɿɞɧɨɫɧɨ ɧɟɞɚɜɧɿɯ ɡɧɚɯɿɞɨɤ (Klobučar et al., 2006). ɐɟ 

ɫɜɿɞɱɢɬɶ ɩɪɨ ɬɟ, ɳɨ ɚɞɚɩɬɢɜɧɿɫɬɶ ɜɢɞɭ ɞɨ ɪɿɡɧɢɯ ɯɚɡɹʀɜ ɜɫɟ ɠ ɬɚɤɢ ɿɫɧɭɽ ɿ ɰɟ ɦɨɠɟ 

ɫɩɪɢɹɬɢ ɣɨɝɨ ɜɢɠɢɜɚɧɧɸ ɜ ɭɦɨɜɚɯ ɡɦɿɧ ɫɟɪɟɞɨɜɢɳɚ.  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɩɿɞɤɪɟɫɥɸɸɬɶ ɧɟɨɛɯɿɞɧɿɫɬɶ ɩɨɞɚɥɶɲɨɝɨ 

ɦɨɧɿɬɨɪɢɧɝɭ ɩɨɩɭɥɹɰɿɣ B. astaci ɞɥɹ ɨɰɿɧɤɢ ɣɨɝɨ ɫɭɱɚɫɧɨɝɨ ɫɬɚɧɭ ɬɚ ɬɟɧɞɟɧɰɿɣ 

ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ. Ɂɦɟɧɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɫɭɱɚɫɧɢɯ ɡɧɚɯɿɞɨɤ ɰɶɨɝɨ ɜɢɞɭ ɦɨɠɟ ɫɜɿɞɱɢɬɢ 

ɩɪɨ ɣɨɝɨ ɪɿɞɤɿɫɧɿɫɬɶ ɬɚ ɦɨɠɥɢɜɟ ɡɧɢɤɧɟɧɧɹ, ɳɨ ɩɨɬɪɟɛɭɽ ɪɨɡɪɨɛɤɢ ɡɚɯɨɞɿɜ ɡɿ 

ɡɛɟɪɟɠɟɧɧɹ ɛɿɨɪɿɡɧɨɦɚɧɿɬɬɹ ɬɚ ɟɤɨɥɨɝɿɱɧɢɯ ɭɦɨɜ ɣɨɝɨ ɿɫɧɭɜɚɧɧɹ. ȼ ɦɚɣɛɭɬɧɶɨɦɭ 

ɧɟɨɛɯɿɞɧɨ ɩɪɨɜɟɫɬɢ ɞɟɬɚɥɶɧɢɣ ɚɧɚɥɿɡ ɟɤɨɥɨɝɿɱɧɢɯ ɭɦɨɜ, ɭ ɹɤɢɯ ɦɟɲɤɚɸɬɶ ɪɚɤɢ 

ɪɿɡɧɢɯ ɜɢɞɿɜ, ɞɨɫɥɿɞɢɬɢ ɮɿɡɿɨɥɨɝɿɱɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɜɡɚɽɦɨɞɿʀ B. astaci ɡ ɯɚɡɹɹɦɢ ɬɚ 

ɡɿɛɪɚɬɢ ɞɨɞɚɬɤɨɜɿ ɦɨɥɟɤɭɥɹɪɧɿ ɞɚɧɿ ɞɥɹ ɭɬɨɱɧɟɧɧɹ ɮɿɥɨɝɟɧɟɬɢɱɧɨɝɨ ɩɨɥɨɠɟɧɧɹ ɜɢɞɭ 

ɬɚ ɣɨɝɨ ɟɜɨɥɸɰɿɣɧɨʀ ɿɫɬɨɪɿʀ. 

 

B. hexadonta: еволɸɰɿйнɿ зв’ɹзки, морфологɿɱна мɿнливɿстɶ та суɱасний стан 

популɹɰɿй. 

 Ⱦɨ ɧɚɲɢɯ ɞɨɫɥɿɞɠɟɧɶ ɧɟ ɿɫɧɭɜɚɥɨ ɱɿɬɤɨɝɨ ɨɩɢɫɭ ɪɟɩɪɨɞɭɤɬɢɜɧɨʀ ɫɢɫɬɟɦɢ ɜɢɞɭ 

B. hexadonta. ɍ ɩɟɪɲɨɦɭ ɨɩɢɫɿ (Gruber, 1883) ɞɟɬɚɥɿ ɪɟɩɪɨɞɭɤɬɢɜɧɨʀ ɫɢɫɬɟɦɢ ɧɟ ɛɭɥɢ 

ɧɚɜɟɞɟɧɿ, ɯɨɱɚ ɚɜɬɨɪ ɩɨɫɢɥɚɜɫɹ ɧɚ ɦɚɥɸɧɤɢ Dorner (1865), ɹɤɢɣ ɧɟ ɪɨɡɪɿɡɧɹɜ ɰɟɣ ɜɢɞ 

ɜɿɞ B. astaci, ɳɨ ɬɚɤɨɠ ɦɟɲɤɚɽ ɭ ɡɹɛɪɚɯ ɪɚɤɨɩɨɞɿɛɧɢɯ. Ʌɢɲɟ Karaman (1965) 

ɡɝɚɞɭɜɚɜ, ɳɨ ɫɬɚɬɟɜɚ ɫɢɫɬɟɦɚ B. hexadonta ɦɚɽ ɧɚɣɦɟɧɲɿ ɪɨɡɦɿɪɢ ɩɨɪɿɜɧɹɧɨ ɡ ɿɧɲɢɦɢ 

ɜɢɞɚɦɢ. ȼɿɧ ɨɩɢɫɭɜɚɜ ɥɢɲɟ ɛɭɞɨɜɭ ɚɬɪɿɭɦɭ, ɡɚɡɧɚɱɢɜɲɢ, ɳɨ ɡɚɥɨɡɢɫɬɚ ɱɚɫɬɢɧɚ ɬɚ 

ɬɪɭɛɱɚɫɬɚ ɩɪɨɬɨɤɚ ɞɭɠɟ ɤɨɪɨɬɤɿ ɿ ɡɚɣɦɚɸɬɶ ɧɟɡɧɚɱɧɢɣ ɨɛ’ɽɦ ɭ 6-ɦɭ ɫɟɝɦɟɧɬɿ ɬɿɥɚ. 

ɉɪɨɬɟ ɞɟɬɚɥɿ ɛɭɞɨɜɢ ɫɩɟɪɦɚɬɟɤɢ ɧɟ ɛɭɥɢ ɨɩɢɫɚɧɿ ɧɿ ɭ ɣɨɝɨ ɪɨɛɨɬɿ, ɧɿ ɜ 

ɭɡɚɝɚɥɶɧɸɸɱɢɯ ɩɪɚɰɹɯ Nesemann (1999) ɬɚ Subchev (2014), ɨɤɪɿɦ ɡɝɚɞɤɢ ɩɪɨ ɬɟ, ɳɨ 

ʀʀ ɨɬɜɿɪ ɪɨɡɬɚɲɨɜɚɧɢɣ ɭ 5-ɦɭ ɫɟɝɦɟɧɬɿ ɬɿɥɚ. 
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ɍ ɧɚɲɿɣ ɪɨɛɨɬɿ ɦɢ ɜɩɟɪɲɟ ɞɟɬɚɥɶɧɨ ɨɩɢɫɭɽɦɨ ɛɭɞɨɜɭ ɹɤ ɫɩɟɪɦɚɬɟɤɢ, ɬɚɤ ɿ 

ɚɬɪɿɭɦɭ, ɜɜɚɠɚɸɱɢ ɰɿ ɨɡɧɚɤɢ ɤɥɸɱɨɜɢɦɢ ɞɥɹ ɩɨɞɚɥɶɲɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɜɢɞɭ B. 

hexadonta. ɐɟ ɨɫɨɛɥɢɜɨ ɜɚɠɥɢɜɨ, ɨɫɤɿɥɶɤɢ, ɹɤ ɿ ɭ ɜɢɩɚɞɤɭ ɡ B. parasita, ɰɟɣ ɜɢɞ 

ɞɟɦɨɧɫɬɪɭɽ ɡɧɚɱɧɭ ɝɟɧɟɬɢɱɧɭ ɧɟɨɞɧɨɪɿɞɧɿɫɬɶ, ɿ ɥɢɲɟ ɞɟɬɚɥɶɧɢɣ ɚɧɚɥɿɡ 

ɪɟɩɪɨɞɭɤɬɢɜɧɨʀ ɫɢɫɬɟɦɢ ɦɨɠɟ ɞɨɩɨɦɨɝɬɢ ɭ ɪɨɡɪɿɡɧɟɧɧɿ ɣɨɝɨ ɩɨɩɭɥɹɰɿɣ. Ɍɚɤɨɠ ɜɚɪɬɨ 

ɡɚɡɧɚɱɢɬɢ, ɳɨ ɜɢɞɢ B. pentadonta ɬɚ B. italica ɽ ɞɭɠɟ ɫɯɨɠɢɦɢ ɡɚ ɛɭɞɨɜɨɸ ɳɟɥɟɩ ɿ 

ɡɨɜɧɿɲɧɶɨɸ ɦɨɪɮɨɥɨɝɿɽɸ, ɚɥɟ ɦɚɸɬɶ ɱɿɬɤɭ ɜɿɞɦɿɧɧɿɫɬɶ ɭ ɞɨɜɠɢɧɿ ɜɢɜɿɞɧɨɝɨ ɤɚɧɚɥɭ 

ɫɩɟɪɦɚɬɟɤɢ: ɭ B. italica ɜɿɧ ɡɚɤɪɭɱɟɧɢɣ ɿ ɩɟɪɟɜɢɳɭɽ ɞɨɜɠɢɧɭ ɛɭɥɶɛɢ ɫɩɟɪɦɚɬɟɤɢ 

ɦɚɣɠɟ ɜɞɜɿɱɿ, ɬɨɞɿ ɹɤ ɭ B. pentadonta ɜɿɧ ɩɪɹɦɢɣ ɿ ɧɟ ɜɢɯɨɞɢɬɶ ɡɚ ɦɟɠɿ ɞɨɜɠɢɧɢ 

ɛɭɥɶɛɢ. 

ɉɿɞ ɱɚɫ ɧɚɲɢɯ ɞɨɫɥɿɞɠɟɧɶ ɦɢ ɫɩɨɫɬɟɪɿɝɚɥɢ B. hexadonta ɭ ɡɹɛɪɨɜɿɣ ɩɨɪɨɠɧɢɧɿ 

ɪɿɱɤɨɜɨɝɨ ɪɚɤɚ ɧɚ ɬɟɪɢɬɨɪɿʀ Ɂɚɤɚɪɩɚɬɬɹ (ɨɡɟɪɨ ɋɢɧɟɜɿɪ), ɚ ɬɚɤɨɠ ɭ ɤɨɧɬɟɣɧɟɪɚɯ ɿɡ 

ɡɪɚɡɤɚɦɢ ɪɚɤɨɩɨɞɿɛɧɢɯ ɿɡ ɦɭɡɟɣɧɨʀ ɤɨɥɟɤɰɿʀ Ʌɸɛɥɹɧɫɶɤɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ. ɉɪɢ 

ɞɨɫɥɿɞɠɟɧɧɿ ɜɦɿɫɬɭ ɤɢɲɟɱɧɢɤɚ ɦɢ ɜɢɹɜɢɥɢ ɡɚɥɢɲɤɢ ɞɟɬɪɢɬɭ ɬɚ ɮɪɚɝɦɟɧɬɢ ɡɹɛɪɨɜɢɯ 

ɮɿɥɚɦɟɧɬɿɜ. Ʉɪɿɦ ɬɨɝɨ, ɭ ɛɚɝɚɬɶɨɯ ɜɢɩɚɞɤɚɯ ɡɹɛɪɨɜɿ ɮɿɥɚɦɟɧɬɢ ɪɚɤɨɩɨɞɿɛɧɢɯ ɛɭɥɢ 

ɩɨɲɤɨɞɠɟɧɿ. 

Ⱥɪɟɚɥ B. hexadonta ɨɯɨɩɥɸɽ ɛɿɥɶɲɿɫɬɶ ɤɪɚʀɧ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ. ɇɚɲɿ 

ɡɧɚɯɿɞɤɢ ɩɿɞɬɜɟɪɞɠɭɸɬɶ ɣɨɝɨ ɩɨɲɢɪɟɧɧɹ ɭ ɱɢɫɥɟɧɧɢɯ ɥɨɤɚɰɿɹɯ ɋɥɨɜɟɧɿʀ, Ȼɨɫɧɿʀ ɬɚ 

Ƚɟɪɰɟɝɨɜɢɧɢ, ɚ ɬɚɤɨɠ ɉɨɥɶɳɿ. Subchev (2014) ɜɢɫɥɨɜɥɸɜɚɜ ɩɪɢɩɭɳɟɧɧɹ, ɳɨ ɰɟɣ ɜɢɞ 

ɧɟ ɦɨɠɟ ɦɟɲɤɚɬɢ ɧɚ ɬɟɪɢɬɨɪɿʀ ɍɤɪɚʀɧɢ ɬɚ Ɋɨɫɿʀ, ɚ ɩɨɜɿɞɨɦɥɟɧɧɹ ɩɪɨ ɧɶɨɝɨ ɭ ɪɨɛɨɬɿ 

Svetlov (1926) ɽ ɩɨɦɢɥɤɨɜɢɦ. Ɉɞɧɚɤ ɦɢ ɧɚɜɨɞɢɦɨ ɧɨɜɭ ɡɧɚɯɿɞɤɭ ɰɶɨɝɨ ɜɢɞɭ ɜ ɍɤɪɚʀɧɿ 

(Shrestkha, 2024), ɹɤɚ ɧɚ ɫɶɨɝɨɞɧɿ ɽ ɧɚɣɫɯɿɞɧɿɲɨɸ ɬɨɱɤɨɸ ɣɨɝɨ ɚɪɟɚɥɭ. Nesemann 

(1999) ɬɚɤɨɠ ɩɨɜɿɞɨɦɥɹɜ ɩɪɨ ɧɟɨɩɭɛɥɿɤɨɜɚɧɿ ɡɧɚɯɿɞɤɢ ɰɶɨɝɨ ɜɢɞɭ ɜ Ɇɚɪɨɤɤɨ, ɹɤɿ 

ɩɿɡɧɿɲɟ ɛɭɥɢ ɩɿɞɬɜɟɪɞɠɟɧɿ Subchev (2011) ɩɿɞ ɱɚɫ ɪɟɜɿɡɿʀ ɤɨɥɟɤɰɿʀ ɭ Ƚɪɟɰɿʀ. Ɍɚɤɢɦ 

ɱɢɧɨɦ, ɰɹ ɡɧɚɯɿɞɤɚ ɽ ɩɟɪɲɢɦ ɞɨɤɭɦɟɧɬɚɥɶɧɢɦ ɩɿɞɬɜɟɪɞɠɟɧɧɹɦ ɩɪɢɫɭɬɧɨɫɬɿ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɭ Ⱥɮɪɢɰɿ. 

 

B. kozarovi: еволɸɰɿйнɿ зв’ɹзки, морфологɿɱна мɿнливɿстɶ та суɱасний стан 

популɹɰɿй 
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B. kozarovi ɧɟ ɱɚɫɬɨ ɡɭɫɬɪɿɱɚɽɬɶɫɹ ɪɚɡɨɦ ɿɡ ɿɧɲɢɦɢ ɜɢɞɚɦɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɧɚ 

ɪɚɤɨɩɨɞɿɛɧɢɯ ɭ ɦɟɠɚɯ ɨɞɧɢɯ ɿ ɬɢɯ ɫɚɦɢɯ ɥɨɤɚɰɿɣ: B. pentadonta (Subchev & 

Stanimirova, 1998; Śmietana & Wierzbicka, 1999), B. parasita, B. hexadonta ɬɚ B. 

balcanica (Śmietana & Wierzbicka, 1999). Ɉɞɧɚɤ ɭ ɛɿɥɶɲɨɫɬɿ ɨɛɫɬɟɠɟɧɢɯ ɧɚɦɢ 

ɥɨɤɚɰɿɹɯ ɜ ɍɤɪɚʀɧɿ (74 ɥɨɤɚɰɿʀ) ɬɚ ɩɪɢɥɟɝɥɢɯ ɬɟɪɢɬɨɪɿɹɯ Ɋɨɫɿʀ (6 ɥɨɤɚɰɿɣ) ɜɢɞ B. 

kozarovi ɛɭɜ ɡɧɚɣɞɟɧɢɣ ɨɤɪɟɦɨ ɧɚ A. leptodactylus (Kolesnykova, 2007). Ʌɢɲɟ ɨɞɢɧ 

ɜɢɩɚɞɨɤ, ɤɨɥɢ ɦɢ ɡɚɪɟɽɫɬɪɭɜɚɥɢ ɰɟɣ ɜɢɞ ɪɚɡɨɦ ɡ B. parasita - ɰɟ ɜ ɨɡɟɪɿ Ʉɚɬɥɚɛɭɯ 

(Ɉɞɟɫɶɤɚ ɨɛɥ., ɍɤɪɚʀɧɚ) ɡ ɧɢɡɶɤɨɸ ɿɧɬɟɧɫɢɜɧɿɫɬɸ ɿɧɜɚɡɿʀ (5 ɟɤɡ. ɧɚ ɨɞɧɨɝɨ ɪɚɤɚ 

ɯɚɡɹʀɧɚ).  

əɤ ɡɚɡɧɚɱɚɽ Boshko (2010), ɭ ɞɟɹɤɢɯ ɞɨɫɥɿɞɠɟɧɧɹɯ ɡ Ɋɨɫɿʀ ɬɚ ɍɤɪɚʀɧɢ, ɞɟ ɞɨ 

ɨɩɢɫɭ B. kozarovi ɜɢɡɧɚɱɚɥɢ B. pentadonta, ɡɝɚɞɭɜɚɥɨɫɹ ɩɪɨ ɧɚɹɜɧɿɫɬɶ ɩɨɩɟɪɟɱɧɨʀ 

ɛɨɪɨɡɧɢ ɧɚ ɝɨɥɨɜɿ. Ƀɦɨɜɿɪɧɨ, ɨɫɨɛɢɧɢ ɡ ɋɚɪɚɬɨɜɚ, ɹɤɿ Svetlov (1923) ɿɞɟɧɬɢɮɿɤɭɜɚɜ ɹɤ 

B. hexadonta, ɧɚɫɩɪɚɜɞɿ ɧɚɥɟɠɚɥɢ ɞɨ B. kozarovi (ɞɢɜ. ɜɢɳɟ). B. kozarovi ɛɭɜ 

ɨɩɢɫɚɧɢɣ ɹɤ ɧɨɜɢɣ ɜɢɞ ɧɚ ɲɢɪɨɤɨɩɚɥɨɦɭ ɪɿɱɤɨɜɨɦɭ ɪɚɤɭ A. astacus (Subchev, 1972). 

Ⱥɥɟ ɫɚɦ Subchev (2014) ɧɟ ɜɢɤɥɸɱɚɽ, ɳɨ ɰɟ ɦɨɝɥɚ ɛɭɥɚ ɩɨɦɢɥɤɚ ɜ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɜɢɞɭ 

ɪɿɱɤɨɜɨɝɨ ɪɚɤɭ ɱɟɪɟɡ ɬɟ, ɳɨ ɩɿɡɧɿɲɟ ɣɨɝɨ ɡɧɚɯɨɞɢɥɢ ɜɢɤɥɸɱɧɨ ɧɚ A. leptodactylus 

(Subchev, Stanimirova 1998; Śmietana, Wierzbicka 1999; Boshko 1983, 2010; 

Kolesnykova 2007; Kolesnykova et al. 2008; Kolesnykova et al. 2012). Ɂɝɿɞɧɨ ɡ Boshko 

(2010), ɰɟɣ ɜɢɞ ɦɚɽ ɤɚɫɩɿɣɫɶɤɟ ɩɨɯɨɞɠɟɧɧɹ ɿ ɬɿɫɧɨ ɩɨɜ’ɹɡɚɧɢɣ ɿɡ A. leptodactylus. 

ɇɟɳɨɞɚɜɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɚɫɲɬɚɛɧɢɯ ɦɨɥɟɤɭɥɹɪɧɢɯ ɞɚɧɢɯ  (Blaha 

et. al, 2023) ɞɟɦɨɧɫɬɪɭɸɬɶ ɩɨɯɨɞɠɟɧɧɹ Astacus leptodactylus ɡ ɬɟɪɢɬɨɪɿʀ ɫɭɱɚɫɧɨʀ 

Ɍɭɪɰɿʀ, ɞɟ ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ ɧɚɣɛɿɥɶɲɟ ɪɿɡɧɨɦɚɧɿɬɬɹ ɝɚɩɥɨɝɪɭɩ ɞɨɜɝɨɩɚɥɨɝɨ ɪɚɤɭ.  

 

B. parasita species complex: еволɸɰɿйнɿ зв’ɹзки, морфологɿɱна мɿнливɿстɶ та 

суɱасний стан популɹɰɿй 

ȼɿɞɫɭɬɧɿɫɬɶ ɿɧɮɨɪɦɚɬɢɜɧɢɯ ɬɚ ɨɞɧɨɡɧɚɱɧɢɯ ɦɨɪɮɨɥɨɝɿɱɧɢɯ ɨɡɧɚɤ ɽ 

ɩɪɨɛɥɟɦɨɸ, ɡ ɹɤɨɸ ɱɚɫɬɨ ɫɬɢɤɚɸɬɶɫɹ ɜ ɬɚɤɫɨɧɨɦɿʀ ɛɪɚɧɯɿɨɛɞɟɥɿɞ. 

 Ɍɚɤɫɨɧɨɦɿɹ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɜ ɨɫɧɨɜɧɨɦɭ ɛɚɡɭɽɬɶɫɹ ɧɚ ɮɨɪɦɿ ɬɿɥɚ, ɫɬɪɭɤɬɭɪɿ 

ɳɟɥɟɩ ɬɚ ɪɟɩɪɨɞɭɤɬɢɜɧɨʀ ɫɢɫɬɟɦɢ. Ɋɟɩɪɨɞɭɤɬɢɜɧɚ ɫɢɫɬɟɦɚ, ɡɨɤɪɟɦɚ ɫɬɪɭɤɬɭɪɚ 

ɫɩɟɪɦɚɬɟɤɢ ɬɚ ɚɬɪɿɭɦɭ, ɽ ɨɫɬɚɧɧɶɨɸ ɨɡɧɚɤɨɸ, ɹɤɚ ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ 
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ɜɢɞɨɜɨʀ ɩɪɢɧɚɥɟɠɧɨɫɬɿ. ɇɚɩɪɢɤɥɚɞ, ɜɢɞɢ B. pentadonta ɬɚ B. italica ɦɨɠɭɬɶ ɛɭɬɢ 

ɪɨɡɪɿɡɧɟɧɿ ɦɚɣɠɟ ɜɢɤɥɸɱɧɨ ɡɚ ɫɬɪɭɤɬɭɪɨɸ ɪɟɩɪɨɞɭɤɬɢɜɧɨʀ ɫɢɫɬɟɦɢ. 

ɍ ɰɶɨɦɭ ɞɨɫɥɿɞɠɟɧɧɿ ɦɨɪɮɨɥɨɝɿɱɧɭ ɬɚɤɫɨɧɨɦɿɸ ɩɨɪɿɜɧɸɜɚɥɢ ɡ ɞɚɧɢɦɢ, 

ɨɬɪɢɦɚɧɢɦɢ ɡ ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ ȾɇɄ. Ɇɟɬɨɸ ɽ ɜɫɬɚɧɨɜɥɟɧɧɹ ɮɿɥɨɝɟɧɟɬɢɱɧɨʀ ɜɚɝɢ 

ɨɡɧɚɤ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɜɢɞɿɜ, ɳɨ ɧɚɥɟɠɚɬɶ ɞɨ ɜɢɞɨɜɨɝɨ 

ɤɨɦɩɥɟɤɫɭ Branchiobdella parasita. 

Ɉɫɧɨɜɧɿ ɬɪɚɞɢɰɿɣɧɿ ɨɡɧɚɤɢ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɹ ɞɥɹ ɨɩɢɫɭ B. parasita Henle 

(1835), Karaman (1967), Nesemann (1997), Subchev (2009), Kolesnykova (2012) ɞɥɹ 

ɜɢɡɧɚɱɟɧɧɹ ɰɶɨɝɨ ɜɢɞɭ, ɜɤɥɸɱɚɸɬɶ: 

1. Ɋɨɡɦɿɪ ɞɨɪɨɫɥɢɯ ɱɟɪɜ'ɹɤɿɜ ɜɚɪɿɸɽɬɶɫɹ ɜɿɞ 4,5 ɞɨ 12 ɦɦ ɡɚɜɞɨɜɠɤɢ, ɩɟɪɟɞɧɿ 

ɤɿɥɶɰɹ ɛɿɥɶɲɿ ɡɚ ɡɚɞɧɿ. 

2. Ɍɪɢɤɭɬɧɚ ɮɨɪɦɚ ɧɢɠɧɶɨʀ ɬɚ ɜɟɪɯɧɶɨʀ ɳɟɥɟɩ, ɦɚɣɠɟ ɨɞɧɚɤɨɜɿ ɡɚ ɪɨɡɦɿɪɨɦ, 

ɤɨɠɧɚ ɳɟɥɟɩɚ ɦɚɽ ɜɟɥɢɤɢɣ ɫɟɪɟɞɧɿɣ ɡɭɛ ɡ ɤɿɥɶɤɨɦɚ ɚɛɨ 3  ɚɛɨ ɜɿɞ 2 ɞɨ 4 

ɦɚɥɟɧɶɤɢɦɢ ɛɿɱɧɢɦɢ ɡɭɛɚɦɢ ɡ ɤɨɠɧɨɝɨ ɛɨɤɭ. 

ɑɚɫɬɨ ɰɿ ɨɡɧɚɤɢ ɞɨɫɢɬɶ ɧɚɞɿɣɧɿ ɞɥɹ ɜɿɞɪɿɡɧɟɧɧɹ B. parasita ɜɿɞ ɭɫɿɯ ɿɧɲɢɯ 

ɽɜɪɨɩɟɣɫɶɤɢɯ ɜɢɞɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ. Ƀɦɨɜɿɪɧɨ, ɫɚɦɟ ɬɨɦɭ ɞɟɹɤɿ ɚɜɬɨɪɢ ɧɟ ɡɝɚɞɭɜɚɥɢ ɭ 

ɫɜɨʀɯ ɨɩɢɫɚɯ ɞɟɬɚɥɟɣ ɪɟɩɪɨɞɭɤɬɢɜɧɨʀ ɫɢɫɬɟɦɢ. Ɉɡɧɚɤɢ ɪɟɩɪɨɞɭɤɬɢɜɧɨʀ ɫɢɫɬɟɦɢ, ɹɤɿ 

ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɜɢɞɭ B. parasita, ɜɤɥɸɱɚɸɬɶ: 

1. Ɏɨɪɦɚ ɫɩɟɪɦɚɬɟɤɢ: ɜɟɥɢɤɚ ɨɜɚɥɶɧɚ ɤɚɩɫɭɥɚ ɡ ɤɨɪɨɬɤɢɦ ɜɢɜɿɞɧɢɦ ɩɪɨɬɨɤɨɦ, 

ɹɤɢɣ ɦɚɣɠɟ ɧɟɩɨɦɿɬɧɢɣ ɚɛɨ ɩɥɹɲɤɨɩɨɞɿɛɧɚ, ɨɜɚɥɶɧɚ ɱɢ ɤɪɭɝɥɚ ɤɚɩɫɭɥɚ ɡ ɞɭɠɟ 

ɤɨɪɨɬɤɢɦ ɜɢɜɿɞɧɢɦ ɩɪɨɬɨɤɨɦ ɚɛɨ ɨɜɚɥɶɧɚ ɛɭɥɶɛɚ ɬɚ ɞɭɠɟ ɤɨɪɨɬɤɢɣ ɩɪɨɬɨɤ. 

2. Ɂɚɥɨɡɢɫɬɚ ɱɚɫɬɢɧɚ ɚɬɪɿɭɦɭ ɜɟɥɢɤɚ, ɞɨɜɝɚ ɬɚ ɳɿɥɶɧɨ ɫɤɪɭɱɟɧɚ ɜ 6-ɦɭ ɫɟɝɦɟɧɬɿ, ɚ 

ɟɹɤɭɥɹɬɨɪɧɢɣ ɤɚɧɚɥ ɜɿɞɧɨɫɧɨ ɤɨɪɨɬɤɢɣ, ɚ ɚɬɪɿɭɦ ɜɢɞɨɜɠɟɧɢɣ, ɦɨɠɟ 

ɭɬɜɨɪɸɜɚɬɢ ɩɟɬɥɿ. 

ɇɟɳɨɞɚɜɧɨ Subchev (2023) ɨɩɢɫɚɜ ɧɨɜɢɣ ɜɢɞ Branchiobdella bulgariensis, ɞɟ 

ɜɿɧ ɡɝɚɞɚɜ ɨɫɧɨɜɧɿ ɜɿɞɦɿɧɧɨɫɬɿ: 

1. ȼɟɪɯɧɹ ɝɭɛɚ ɦɚɽ ɱɨɬɢɪɢ ɥɨɩɚɫɬɿ. 

2. ɋɩɟɪɦɚɬɟɤɚ ɤɪɭɝɥɚ ɡ ɪɨɡɲɢɪɟɧɧɹɦ ɧɚ ɩɟɪɟɞɧɶɨɦɭ ɤɿɧɰɿ. 

ɉɪɢ ɨɛɫɥɿɞɭɜɚɧɧɿ ɤɨɥɟɤɰɿʀ Ʌɸɛɥɹɧɫɶɤɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɦɢ ɜɢɹɜɢɥɢ 

ɪɿɡɧɨɦɚɧɿɬɧɿɫɬɶ ɜ ɛɭɞɨɜɿ ɪɟɩɪɨɞɭɤɬɢɜɧɨʀ ɫɢɫɬɟɦɢ, ɨɫɨɛɥɢɜɨ ɫɩɟɪɦɚɬɟɤɢ, ɫɟɪɟɞ 
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ɨɛɫɥɿɞɭɜɚɧɢɯ ɩɨɩɭɥɹɰɿɣ B.parasita. Ɏɨɪɦɚ ɤɚɩɫɭɥɢ ɫɩɟɪɦɚɬɟɤɢ ɜɚɪɿɸɜɚɥɚ, ɚɥɟ ɩɪɢ 

ɰɶɨɦɭ ɜɢɜɿɞɧɚ ɩɪɨɬɨɤɚ ɡɚɥɢɲɚɥɚɫɹ ɞɭɠɟ ɤɨɪɨɬɤɨɸ ɭ ɜɫɿɯ ɩɨɩɭɥɹɰɿɹɯ.  

Ʌɢɲɟ ɜ ɩɨɩɭɥɹɰɿʀ ɧɨɜɨɝɨ ɜɢɞɭ B. sp.n. ɡ ɪɿɱɤɢ Ȼɥɨɲɱɢɰɿ (ɋɥɨɜɟɧɿɹ) ɛɭɞɨɜɚ 

ɫɩɟɪɦɚɬɟɤɢ ɪɿɡɧɢɬɶɫɹ ɧɟ ɥɢɲɟ ɮɨɪɦɨɸ ɤɚɩɫɭɥɢ, ɚ ɬɚɤɨɠ ɜɢɞɿɥɹɽɬɶɫɹ ɞɨɫɢɬɶ ɞɨɜɝɢɦ 

ɜɢɜɿɞɧɢɦ ɩɪɨɬɨɤɨɦ.  

 

B. balcanica: еволɸɰɿйнɿ зв’ɹзки, морфологɿɱна мɿнливɿстɶ та суɱасний стан 

популɹɰɿй 

ɍ ɦɟɠɚɯ ɫɜɨɝɨ ɚɪɟɚɥɭ Branchiobdella balcanica ɩɟɪɟɜɚɠɧɨ ɽ ɟɤɬɨɫɢɦɛɿɨɧɬɨɦ A. 

astacus (Kozarov et al., 1972; Subchev & Stanimirova, 1998; Klobučar et al., 2006; 

Kovács & Juhász, 2007; Füreder et al., 2009; Shrestkha & Utevsky, 2024) ɬɚ A. torrentium 

(Kovács & Juhász, 2007). ȼɚɠɥɢɜɨ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ Au. pallipes ɧɟ ɡɝɚɞɭɽɬɶɫɹ ɹɤ ɯɚɡɹʀɧ 

ɞɥɹ B. balcanica ɜ ɿɫɧɭɸɱɿɣ ɥɿɬɟɪɚɬɭɪɿ, ɿ ɰɟɣ ɜɢɞ ɬɚɤɨɠ ɧɟ ɛɭɜ ɜɢɹɜɥɟɧɢɣ ɩɿɞ ɱɚɫ 

ɞɨɫɥɿɞɠɟɧɧɹ ɦɭɡɟɣɧɢɯ ɤɨɥɟɤɰɿɣ ɭ ɪɚɦɤɚɯ ɰɿɽʀ ɪɨɛɨɬɢ. 

Ɇɢ ɫɩɨɫɬɟɪɿɝɚɽɦɨ ɩɨɲɢɪɟɧɿɫɬɶ ɰɶɨɝɨ ɜɢɞɭ ɭ ɜɨɞɨɣɦɚɯ ɛɚɫɟɣɧɭ ɪɿɱɤɢ Ⱦɭɧɚɣ. 

ɇɚ ɬɟɪɢɬɨɪɿʀ ɍɤɪɚʀɧɢ ɜɿɧ ɡɧɚɣɞɟɧɢɣ ɧɚ ɲɢɪɨɤɨɩɚɥɨɦɭ ɪɚɤɭ ɜ ɪ. Ɍɟɪɟɛɥɹ, ɳɨ ɽ 

ɩɪɢɬɨɤɨɦ ɪ. Ɍɢɫɚ, ɳɨ ɜɩɚɞɚɽ ɜ Ⱦɭɧɚɣ. Ɍɚɤɨɠ ɧɟɳɨɞɚɜɧɹ ɪɟɜɿɡɿɹ ɤɨɥɟɤɰɿʀ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɧɚ ɫɥɚɣɞɚɯ ɭ ɏɚɪɤɿɜɫɶɤɨɦɭ ɧɚɰɿɨɧɚɥɶɧɨɦɭ ɭɧɿɜɟɪɫɢɬɟɬɿ ɿɦɟɧɿ ȼ.ɇ. 

Ʉɚɪɚɡɿɧɚ (ɏɚɪɤɿɜ, ɍɤɪɚʀɧɚ) ɜɢɹɜɢɥɚ ɰɟɣ ɜɢɞ ɜ ɫ. Ƚɚɣɞɚɪɢ, ɪ. ɋɿɜɟɪɫɶɤɢɣ Ⱦɨɧɟɰɶ, 

17.07.1959 (Ɋɢɫ. 3.38). Ɇɨɠɧɚ ɩɪɢɩɭɫɬɢɬɢ, ɳɨ ɜ ɰɟɣ ɱɚɫ ɧɚ ɬɟɪɢɬɨɪɿʀ ɏɚɪɤɿɜɫɶɤɨʀ 

ɨɛɥɚɫɬɿ ɳɟ ɦɟɲɤɚɜ ɲɢɪɨɤɨɩɚɥɢɣ ɪɿɱɤɨɜɢɣ ɪɚɤ ɿ ɭ ɡɜ’ɹɡɤɭ ɡ ɣɨɝɨ ɡɧɢɤɧɟɧɧɹɦ ɦɚɣɠɟ 

ɩɨ ɜɫɿɣ ɬɟɪɢɬɨɪɿʀ ɍɤɪɚʀɧɢ, ɡɧɢɤ ɿ ɣɨɝɨ ɟɤɬɨɫɢɦɛɿɨɧɬ B. balcanica.   

 

Ɍɚɤɫɨɧɨɦɿɱɧɢɣ ɫɬɚɬɭɫ Branchiobdella balcanica sketi Karaman 1967 

ɉɿɞɜɢɞ B. balcanica sketi ɧɚɪɚɡɿ ɜɿɞɨɦɢɣ ɥɢɲɟ ɡ ɬɢɩɨɜɨʀ ɦɿɫɰɟɜɨɫɬɿ ɭ Ɂɚɯɿɞɧɢɯ 

Ȼɚɥɤɚɧɚɯ ɬɚ ɩɿɡɧɿɲɨɝɨ ɡɚɩɢɫɭ ɡ ɉɨɥɶɳɿ (Smietana 1999). Ɉɫɬɚɧɧɿɣ ɡɚɩɢɫ ɧɟ ɦɿɫɬɢɬɶ 

ɞɟɬɚɥɶɧɨʀ ɦɨɪɮɨɥɨɝɿɱɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɿ ɧɟ ɦɨɠɟ ɛɭɬɢ ɩɿɞɬɜɟɪɞɠɟɧɢɣ. ɐɟɣ ɩɿɞɜɢɞ ɛɭɜ 

ɨɩɢɫɚɧɢɣ Karaman (1967) ɡ Ʌɨɠɫɶɤɨɝɨ ɩɨɥɹ, ɡɨɤɪɟɦɚ ɡ ɪɿɱɤɢ, ɹɤɭ ɜɿɧ ɧɚɡɜɚɜ 

«Verhniski Obrh», ɚ ɹɤɚ ɡɚɪɚɡ ɜɿɞɨɦɚ ɹɤ ȼɟɥɢɤɢɣ Ɉɛɪɯ. Ⱦɨɞɚɬɤɨɜɿ ɿɥɸɫɬɪɚɰɿʀ ɬɢɯ 

ɫɚɦɢɯ ɡɪɚɡɤɿɜ ɛɭɥɢ ɨɩɭɛɥɿɤɨɜɚɧɿ Nesemann ɿ Neubert (1999). 
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Ɇɢ ɞɨɫɥɿɞɢɥɢ ɿɫɬɨɪɢɱɧɢɣ ɦɚɬɟɪɿɚɥ, ɡɿɛɪɚɧɢɣ ɭ ɪɚɣɨɧɿ ɨɡɟɪɚ ɐɟɪɤɧɢɰɹ (ɭ 

Ɍɚɛɥɢɰɿ 2.1: ɨɡɟɪɨ ɐɟɪɤɧɢɰɹ, Ɇɚɪɬɢɧɳɢɰɹ (1968); ɨɡɟɪɨ ɐɟɪɤɧɢɰɹ, Ɋɚɤɨɜɫɶɤɢɣ 

ɦɨɫɬɢɤ (1969)) — ɪɚɣɨɧ, ɛɥɢɡɶɤɢɣ ɞɨ ɬɢɩɨɜɨʀ ɦɿɫɰɟɜɨɫɬɿ ɜ ɋɥɨɜɟɧɿʀ, ɿ ɩɿɞɬɜɟɪɞɢɥɢ 

ɧɚɹɜɧɿɫɬɶ ɥɢɲɟ B. parasita ɬɚ B. astaci. Ʉɪɿɦ ɬɨɝɨ, ɦɢ ɩɪɨɜɟɥɢ ɨɛɫɬɟɠɟɧɧɹ ɬɢɩɨɜɨʀ 

ɦɿɫɰɟɜɨɫɬɿ, ɡɜɿɞɤɢ B. balcanica sketi ɛɭɜ ɜɩɟɪɲɟ ɨɩɢɫɚɧɢɣ. Ɂɪɚɡɤɢ, ɨɩɢɫɚɧɿ Karaman 

(1967), ɛɭɥɢ ɫɩɨɱɚɬɤɭ ɡɿɛɪɚɧɿ Boris Sket, ɹɤɢɣ ɜɤɚɡɚɜ ɧɚɦ ɰɟ ɦɿɫɰɟ. Ɉɞɧɚɤ ɧɚ ɰɿɣ 

ɞɿɥɹɧɰɿ ɫɬɪɭɦɨɤ ɡɚɪɚɡ ɡɚɪɨɫɥɢɣ, ɿ, ɡɝɿɞɧɨ ɡ ɧɟɨɮɿɰɿɣɧɢɦɢ ɩɨɜɿɞɨɦɥɟɧɧɹɦɢ  ɦɿɫɰɟɜɢɯ 

ɠɢɬɟɥɿɜ, ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ ɬɚɦ ɧɟ ɫɩɨɫɬɟɪɿɝɚɥɢ ɡ 2007 ɪɨɤɭ. ɉɨɞɚɥɶɲɟ ɞɨɫɥɿɞɠɟɧɧɹ 

ɧɚɣɛɥɢɠɱɨɝɨ ɫɬɪɭɦɤɚ (ɭ Ɍɚɛɥɢɰɿ 2.1: ɪɿɱɤɚ Bloscica, ɛɿɥɹ c. Volcje) ɭ 2009 ɬɚ 2018 

ɪɨɤɚɯ ɩɪɢɡɜɟɥɨ ɞɨ ɜɢɹɜɥɟɧɧɹ As. astacus ɬɚ ɚɫɨɰɿɣɨɜɚɧɢɯ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɜɤɥɸɱɚɸɱɢ 

B. balcanica.  
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Рисунок 3.38. ɋɥɚɣɞ ɡ B. balcanica ɡ ɤɨɥɟɤɰɿʀ ɩɪɟɩɚɪɚɬɿɜ ɭ ɏɚɪɤɿɜɫɶɤɨɦɭ 

ɧɚɰɿɨɧɚɥɶɧɨɦɭ ɭɧɿɜɟɪɫɢɬɟɬɿ ɿɦɟɧɿ ȼ.ɇ. Ʉɚɪɚɡɿɧɚ. ȼɤɚɡɚɧɨ ɥɨɤɚɰɿɸ: ɫ. Ƚɚɣɞɚɪɢ, ɪ. 

ɋɿɜɟɪɫɶɤɢɣ Ⱦɨɧɟɰɶ, 17.07.1959.  

 

Ɂɝɿɞɧɨ ɡ Karaman (1967), ɤɥɸɱɨɜɚ ɜɿɞɦɿɧɧɿɫɬɶ ɦɿɠ ɞɜɨɦɚ ɩɿɞɜɢɞɚɦɢ — B. 

balcanica balcanica ɬɚ B. balcanica sketi — ɩɨɥɹɝɚɽ ɭ ɪɨɡɦɿɪɿ ɤɨɩɭɥɹɬɢɜɧɨʀ ɛɭɪɫɢ ɬɚ 

ɫɩɟɪɦɚɬɟɤɢ. Ɇɢ ɩɪɢɩɭɫɬɢɥɢ, ɳɨ ɰɹ ɨɡɧɚɤɚ ɦɨɠɟ ɜɚɪɿɸɜɚɬɢ. Ɍɨɦɭ ɦɢ ɡɛɢɪɚɥɢ 

ɦɚɬɟɪɿɚɥ ɡ ɰɿɽʀ ɥɨɤɚɰɿʀ ɩɪɨɬɹɝɨɦ ɞɜɨɯ ɫɟɡɨɧɿɜ — ɩɿɡɧɶɨɸ  ɜɟɫɧɨɸ ɬɚ ɧɚɩɪɢɤɿɧɰɿ ɥɿɬɚ. 

ɍ ɡɛɨɪɚɯ ɧɚɩɪɢɤɿɧɰɿ ɥɿɬɚ ɛɭɥɢ ɩɪɢɫɭɬɧɿ ɹɤ ɦɨɥɨɞɿ, ɬɚɤ ɿ ɞɨɪɨɫɥɿ ɨɫɨɛɢɧɢ, ɹɤɢɯ ɦɢ 

ɜɿɞɧɟɫɥɢ ɞɨ ɜɢɞɭ B. balcanica. ɍ ɜɟɫɧɹɧɢɯ ɡɛɨɪɚɯ ɛɿɥɶɲɿɫɬɶ ɨɫɨɛɢɧ ɛɭɥɚ ɞɨɪɨɫɥɢɦɢ ɿ 

ɦɢ ɜɢɹɜɢɥɢ ɡɧɚɱɧɭ ɜɚɪɿɚɰɿɸ ɭ ɪɨɡɦɿɪɚɯ ɤɨɩɭɥɹɬɢɜɧɨʀ ɛɭɪɫɢ. ɍ ɨɞɧɚɤɨɜɢɯ ɡɚ ɪɨɡɦɿɪɨɦ 

ɨɫɨɛɢɧɚɯ ɛɭɥɢ ɜɚɪɿɚɧɬɢ ɡɿ ɡɛɿɥɶɲɟɧɨɸ ɤɨɩɭɥɹɬɢɜɧɨɸ ɛɭɪɫɨɸ ɿ ɡɿ ɡɜɢɱɚɣɧɨɸ. 

ȿɤɡɟɦɩɥɹɪɢ ɡɿ ɡɛɿɥɶɲɟɧɨɸ ɤɨɩɭɥɹɬɢɜɧɨɸ ɛɭɪɫɨɸ ɛɭɥɢ ɜɡɹɬɿ ɞɥɹ 

ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ ɿ ɜ ɪɟɡɭɥɶɬɚɬɿ ɨɬɪɢɦɚɥɢ ɩɨɫɥɿɞɨɜɧɨɫɬɿ, ɹɤɿ ɫɜɿɞɱɢɥɢ 

ɩɪɨ ɩɪɢɧɚɥɟɠɧɿɫɬɶ ɞɨ ɜɢɞɭ B. balcanica.  

ɇɚ ɨɫɧɨɜɿ ɫɩɨɫɬɟɪɟɠɭɜɚɧɨɝɨ ɪɿɜɧɹ ɜɚɪɿɚɰɿʀ ɦɢ ɩɪɢɩɭɫɤɚɽɦɨ, ɳɨ ɦɚɬɟɪɿɚɥ, ɹɤɢɣ 

ɡɚɪɚɡ ɜɿɞɧɨɫɹɬɶ ɞɨ B. balcanica sketi, ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɦɟɠɚɯ ɜɚɪɿɚɰɿɣ, ɯɚɪɚɤɬɟɪɧɢɯ ɞɥɹ 

B. balcanica, ɹɤ ɨɩɢɫɚɧɨ Moszynski (1937). 

 

3.5.2. Генетичне рɿзноманɿттɹ та еволɸцɿɹ 

 

B. kozarovi: генетиɱне рɿзноманɿттɹ.  

Ɇɨɥɟɤɭɥɹɪɧɿ ɞɚɧɿ, ɨɬɪɢɦɚɧɿ ɜ ɯɨɞɿ ɞɨɫɥɿɞɠɟɧɧɹ, ɫɜɿɞɱɚɬɶ ɩɪɨ ɧɚɹɜɧɿɫɬɶ ɬɪɶɨɯ 

ɚɛɨ ɱɨɬɢɪɶɨɯ ɨɤɪɟɦɢɯ ɝɚɩɥɨɝɪɭɩ (G1-G4) ɫɢɦɛɿɨɧɬɭ B. kozarovi, ɹɤɿ ɦɟɲɤɚɸɬɶ ɭ 

ɪɿɡɧɢɯ ɝɟɨɝɪɚɮɿɱɧɢɯ ɪɟɝɿɨɧɚɯ: ɛɚɫɟɣɧɿ ɪɿɱɤɢ Ⱦɨɧ ɬɚ ɋɯɿɞɧɿɣ ɍɤɪɚʀɧɿ (G1), ɝɢɪɥɿ 

Ⱦɭɧɚɸ (G2) ɜ ɍɤɪɚʀɧɿ ɬɚ ɛɚɫɟɣɧɿ ɪɿɱɤɢ ɉɿɜɞɟɧɧɢɣ Ȼɭɝ (G3). ɐɟ ɜɤɚɡɭɽ ɧɚ ɫɤɥɚɞɧɭ 

ɿɫɬɨɪɿɸ ɝɟɨɝɪɚɮɿɱɧɨɝɨ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ B. kozarovi, ɹɤɚ ɦɨɝɥɚ ɛɭɬɢ ɡɭɦɨɜɥɟɧɚ ɹɤ 

ɩɪɢɪɨɞɧɢɦɢ ɩɪɨɰɟɫɚɦɢ, ɬɚɤ ɿ ɚɧɬɪɨɩɨɝɟɧɧɢɦɢ ɮɚɤɬɨɪɚɦɢ. Ɇɢ ɩɪɢɩɭɫɤɚɽɦɨ, ɳɨ 

ɲɥɹɯɢ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ B. kozarovi, ɩɨɜ’ɹɡɚɧɿ ɡ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹɦ ɝɚɩɥɨɝɪɭɩ 

ɞɨɜɝɨɩɚɥɨɝɨ ɪɚɤɚ. Ɂɝɿɞɧɨ ɡ ɧɟɳɨɞɚɜɧɶɨɸ ɜɟɥɢɤɨɸ ɪɨɛɨɬɨɸ (Blaha et al., 2023), 
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Ɍɭɪɟɱɱɢɧɚ ɽ ɰɟɧɬɪɨɦ ɪɿɡɧɨɦɚɧɿɬɧɨɫɬɿ ɝɚɩɥɨɝɪɭɩ ɞɨɜɝɨɩɚɥɨɝɨ ɪɚɤɚ, ɡ ʀʀ ɫɤɥɚɞɧɢɦ 

ɝɟɨɥɨɝɿɱɧɢɦ ɦɢɧɭɥɢɦ (ɩɿɞɧɹɬɬɹ Ⱥɧɚɬɨɥɿɣɫɶɤɨɝɨ ɩɥɚɬɨ, ɮɨɪɦɭɜɚɧɧɹ Ⱥɧɚɬɨɥɿɣɫɶɤɨʀ 

ɞɿɚɝɨɧɚɥɿ ɬɚ ɿɧ.). ȼ ɰɿɣ ɪɨɛɨɬɿ ɜɢɹɜɥɟɧɨ ɬɪɢ ɨɫɧɨɜɧɿ ɮɿɥɨɝɪɭɩɢ ɞɨɜɝɨɩɚɥɨɝɨ ɪɚɤɭ: 

ɽɜɪɨɩɟɣɫɶɤɭ, ɚɡɿɣɫɶɤɭ ɬɚ ɬɭɪɟɰɶɤɭ. Ɏɨɪɦɭɜɚɧɧɹ ɝɚɩɥɨɝɪɭɩ ɞɨɜɝɨɩɚɥɨɝɨ ɪɚɤɚ ɬɚ ɣɨɝɨ 

ɫɢɦɛɿɨɧɬɿɜ ɦɨɝɥɨ ɛɭɬɢ ɫɩɪɢɱɢɧɟɧɨ ɬɚɤɢɦɢ ɩɨɞɿɹɦɢ, ɹɤ ɩɿɞɧɹɬɬɹ Ⱥɧɚɬɨɥɿɣɫɶɤɨɝɨ 

ɩɥɚɬɨ, ɭɬɜɨɪɟɧɧɹ Ⱥɧɚɬɨɥɿɣɫɶɤɨʀ ɞɿɚɝɨɧɚɥɿ ɬɚ Ɇɟɫɫɿɧɫɶɤɚ ɫɨɥɨɧɿɫɧɚ ɤɪɢɡɚ (Krijgsman 

et al. 1999). ɐɿ ɩɪɨɰɟɫɢ ɩɪɢɡɜɟɥɢ ɞɨ ɮɪɚɝɦɟɧɬɚɰɿʀ ɚɪɟɚɥɿɜ ɬɚ ɿɡɨɥɹɰɿʀ ɩɨɩɭɥɹɰɿɣ, ɳɨ 

ɫɩɪɢɹɥɨ ɞɢɜɟɪɝɟɧɰɿʀ ɜɢɞɿɜ. Ɍɭɪɟɰɶɤɚ ɮɿɥɨɝɪɭɩɚ, ɣɦɨɜɿɪɧɨ, ɛɭɥɚ ɡɨɫɟɪɟɞɠɟɧɚ ɧɚ 

ɩɿɜɧɿɱɧɨɦɭ ɭɡɛɟɪɟɠɠɿ Ⱥɧɚɬɨɥɿʀ, ɜɿɞɨɤɪɟɦɥɟɧɨɦɭ ɜɿɞ ɪɟɲɬɢ ɬɟɪɢɬɨɪɿʀ ɉɨɧɬɿɣɫɶɤɢɦɢ 

ɝɨɪɚɦɢ (Bilgin, 2011). Ɉɞɧɚɤ ʀʀ ɩɪɢɫɭɬɧɿɫɬɶ ɭ ɰɟɧɬɪɚɥɶɧɿɣ Ⱥɧɚɬɨɥɿʀ ɦɨɠɟ ɛɭɬɢ 

ɩɨɜ’ɹɡɚɧɚ ɡ ɿɫɬɨɪɢɱɧɢɦɢ ɨɡɟɪɧɢɦɢ ɫɢɫɬɟɦɚɦɢ, ɹɤɿ ɞɪɟɧɭɜɚɥɢɫɹ ɪɿɱɤɚɦɢ Ʉɢɡɢɥɢɪɦɚɤ 

ɬɚ ȯɲɢɥɢɪɦɚɤ (Meijers et al., 2020). 

Ƀɦɨɜɿɪɧɨ, ɳɨ ɡ Ɍɭɪɟɱɱɢɧɢ ɞɨɜɝɨɩɚɥɢɣ ɪɚɤ ɬɚ ɣɨɝɨ ɫɢɦɛɿɨɧɬɢ ɦɨɝɥɢ ɦɿɝɪɭɜɚɬɢ 

ɜ ɿɧɲɿ ɪɟɝɿɨɧɢ, ɡɨɤɪɟɦɚ ɞɨ ɍɤɪɚʀɧɢ, ɱɟɪɟɡ ɩɪɢɪɨɞɧɿ ɜɨɞɧɿ ɲɥɹɯɢ, ɩɨɜ’ɹɡɚɧɿ ɡ ɑɨɪɧɢɦ 

ɦɨɪɟɦ. 

Гаплогрупи B. kozarovi G2 та G3. Захɿдний ɲлɹх мɿграɰɿʀ. ɐɿ ɝɚɩɥɨɝɪɭɩɢ ɛɭɥɢ 

ɡɧɚɣɞɟɧɿ ɧɚɦɢ ɜ ɝɢɪɥɿ Ⱦɭɧɚɸ ɬɚ ɛɚɫɟɣɧɿ ɪ. ɉɿɜɞɟɧɧɢɣ Ȼɭɝ ɿ, ɣɦɨɜɿɪɧɨ, ɦɿɝɪɭɜɚɥɢ 

ɜɡɞɨɜɠ Ɂɚɯɿɞɧɨɝɨ ɭɡɛɟɪɟɠɠɹ ɑɨɪɧɨɝɨ ɦɨɪɹ. ɐɟɣ ɲɥɹɯ ɦɿɝɪɚɰɿʀ ɦɿɝ ɛɭɬɢ ɩɨɜ’ɹɡɚɧɢɣ ɿɡ 

ɩɪɢɪɨɞɧɢɦ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹɦ ɩɨɩɭɥɹɰɿɣ ɞɨɜɝɨɩɚɥɨɝɨ ɪɚɤɚ, ɹɤɿ ɪɭɯɚɥɢɫɹ ɡ Ⱥɧɚɬɨɥɿʀ 

ɱɟɪɟɡ Ȼɚɥɤɚɧɢ ɞɨ ɧɢɠɧɶɨʀ ɬɟɱɿʀ Ⱦɭɧɚɸ. Ⱦɭɧɚɣ, ɹɤ ɨɞɧɚ ɡ ɧɚɣɛɿɥɶɲɢɯ ɪɿɱɨɤ ȯɜɪɨɩɢ, 

ɦɿɝ ɫɥɭɝɭɜɚɬɢ ɨɫɧɨɜɧɢɦ ɤɨɪɢɞɨɪɨɦ ɞɥɹ ɦɿɝɪɚɰɿʀ ɜɨɞɧɢɯ ɨɪɝɚɧɿɡɦɿɜ. Ʉɪɿɦ ɬɨɝɨ, 

ɚɧɬɪɨɩɨɝɟɧɧɢɣ ɜɩɥɢɜ (ɧɚɩɪɢɤɥɚɞ, ɲɬɭɱɧɟ ɡɚɫɟɥɟɧɧɹ ɪɚɤɿɜ ɞɥɹ ɚɤɜɚɤɭɥɶɬɭɪɢ) ɦɿɝ 

ɩɨɫɢɥɢɬɢ ɰɟɣ ɩɪɨɰɟɫ (Harlioğlu 2008; Harlioğlu ɿ Harlioğlu 2009). 

Гаплогрупа B. kozarovi G4. Схɿдний ɲлɹх мɿграɰɿʀ. ɐɹ ɝɚɩɥɨɝɪɭɩɚ, ɹɤɚ ɦɟɲɤɚɽ ɜ 

ɛɚɫɟɣɧɿ Ⱦɨɧɭ, ɋɿɜɟɪɫɶɤɨɝɨ Ⱦɿɧɰɹ ɬɚ Ⱦɧɿɩɪɚ, ɣɦɨɜɿɪɧɨ, ɦɿɝɪɭɜɚɥɚ ɜɡɞɨɜɠ ɋɯɿɞɧɨɝɨ 

ɭɡɛɟɪɟɠɠɹ ɑɨɪɧɨɝɨ ɦɨɪɹ. ɐɟɣ ɲɥɹɯ ɦɿɝ ɛɭɬɢ ɩɨɜ’ɹɡɚɧɢɣ ɿɡ ɿɫɬɨɪɢɱɧɢɦɢ ɡɜ’ɹɡɤɚɦɢ 

ɦɿɠ ɉɨɧɬɨ-Ʉɚɫɩɿɣɫɶɤɢɦ ɪɟɝɿɨɧɨɦ ɬɚ ɩɿɜɧɿɱɧɢɦɢ ɜɨɞɨɣɦɚɦɢ. ɑɟɪɟɡ Ⱥɡɨɜɫɶɤɟ ɦɨɪɟ ɬɚ 

ɪɿɱɤɭ ȼɨɥɝɚ ɩɨɩɭɥɹɰɿʀ ɪɚɤɿɜ ɬɚ ʀɯ ɫɢɦɛɿɨɧɬɿɜ ɦɨɝɥɢ ɩɪɨɧɢɤɚɬɢ ɜ ɛɚɫɟɣɧɢ ɋɿɜɟɪɫɶɤɨɝɨ 

Ⱦɿɧɰɹ ɬɚ Ⱦɧɿɩɪɚ. ɐɟɣ ɩɪɨɰɟɫ ɦɿɝ ɛɭɬɢ ɩɨɫɢɥɟɧɢɣ ɹɤ ɩɪɢɪɨɞɧɢɦɢ ɡɦɿɧɚɦɢ ɝɿɞɪɨɥɨɝɿʀ 
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(ɧɚɩɪɢɤɥɚɞ, ɤɨɥɢɜɚɧɧɹ ɪɿɜɧɹ ɦɨɪɹ), ɬɚɤ ɿ ɚɧɬɪɨɩɨɝɟɧɧɢɦɢ ɮɚɤɬɨɪɚɦɢ (ɩɟɪɟɦɿɳɟɧɧɹ 

ɪɚɤɿɜ ɞɥɹ ɤɨɦɟɪɰɿɣɧɢɯ ɰɿɥɟɣ) (Akhan et al. 2014). 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɧɚɹɜɧɿɫɬɶ ɱɨɬɢɪɶɨɯ ɝɚɩɥɨɝɪɭɩ ɫɢɦɛɿɨɧɬɭ B. kozarovi ɜ ɍɤɪɚʀɧɿ 

ɜɿɞɩɨɜɿɞɚɽ ɞɜɨɦ ɨɫɧɨɜɧɢɦ ɲɥɹɯɚɦ ɦɿɝɪɚɰɿʀ ɞɨɜɝɨɩɚɥɨɝɨ ɪɚɤɚ: ɡɚɯɿɞɧɨɦɭ ɬɚ ɫɯɿɞɧɨɦɭ. 

ɐɟ ɩɿɞɬɜɟɪɞɠɭɽ ɝɿɩɨɬɟɡɭ ɩɪɨ ɬɟ, ɳɨ ɫɢɦɛɿɨɧɬɢ ɪɨɡɩɨɜɫɸɞɠɭɜɚɥɢɫɹ ɪɚɡɨɦ ɡɿ ɫɜɨʀɦɢ 

ɯɚɡɹʀɧɚɦɢ. Ɋɿɡɧɨɦɚɧɿɬɧɿɫɬɶ ɝɚɩɥɨɝɪɭɩ ɫɢɦɛɿɨɧɬɿɜ ɭ Ɍɭɪɟɱɱɢɧɿ ɬɚ ʀɯ ɩɨɞɚɥɶɲɟ 

ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɜ ɍɤɪɚʀɧɭ ɫɜɿɞɱɢɬɶ ɩɪɨ ɬɟ, ɳɨ ɰɿ ɨɪɝɚɧɿɡɦɢ ɦɚɸɬɶ ɞɚɜɧɸ 

ɟɜɨɥɸɰɿɣɧɭ ɿɫɬɨɪɿɸ, ɹɤɚ ɬɿɫɧɨ ɩɨɜ’ɹɡɚɧɚ ɡ ɝɟɨɥɨɝɿɱɧɢɦɢ ɬɚ ɤɥɿɦɚɬɢɱɧɢɦɢ ɡɦɿɧɚɦɢ ɜ 

ɪɟɝɿɨɧɿ (Meijers et al. 2020).  

 

B. parasita sensu latum: генетиɱне рɿзноманɿттɹ. 

Ɇɢ ɩɪɢɩɭɫɤɚɽɦɨ, ɳɨ ɜɢɞ B. parasita ɭɠɟ ɿɫɧɭɜɚɜ ɬɨɞɿ, ɤɨɥɢ ɜɿɞɛɭɜɚɥɚɫɹ 

ɞɢɜɟɪɝɟɧɰɿɹ ɥɿɧɿɣ ɞɨɜɝɨɩɚɥɨɝɨ ɬɚ ɲɢɪɨɤɨɩɚɥɨɝɨ ɪɚɤɿɜ. Ⱦɟɹɤɿ ɞɨɫɥɿɞɧɢɤɢ ɪɿɱɤɨɜɢɯ 

ɪɚɤɿɜ (Bartol et al., 2008; Perea et al., 2010), ɞɨɩɭɫɤɚɸɬɶ, ɳɨ ɩɟɪɿɨɞ ɞɢɜɟɪɝɟɧɰɿʀ ɦɿɠ 

ɪɨɞɚɦɢ Astacus ɿ Austropotamobius, ɤɨɪɟɥɸɽ ɿɡ ɡɚɤɪɢɬɬɹɦ ɋɥɨɜɟɧɫɶɤɨɝɨ ɤɨɪɢɞɨɪɭ 

ɩɪɢɛɥɢɡɧɨ 20 ɦɿɥɶɣɨɧɿɜ ɪɨɤɿɜ ɬɨɦɭ (Ɋɢɫ. 3.37). ɐɹ ɞɪɟɜɧɹ ɩɪɨɬɨɤɚ, ɹɤɚ ɡ'ɽɞɧɭɜɚɥɚ 

ɋɟɪɟɞɡɟɦɧɟ ɦɨɪɟ ɡ ɐɟɧɬɪɚɥɶɧɢɦ ɉɚɪɚɬɟɬɿɫɨɦ, ɫɥɭɠɢɥɚ ɩɪɢɪɨɞɧɢɦ ɛɚɪ'ɽɪɨɦ ɦɿɠ 

Ȼɚɥɤɚɧɨ-Ⱥɧɚɬɨɥɿɣɫɶɤɢɦ ɦɚɫɢɜɨɦ ɬɚ ɿɧɲɨɸ ɱɚɫɬɢɧɨɸ ȯɜɪɨɩɢ (Bartol et al., 2008; 

Perea et al., 2010). Ƀɦɨɜɿɪɧɨ, ɩɿɡɧɿɲɟ B. parasita ɡɚɫɟɥɢɜ ɤɚɦ’ɹɧɨɝɨ ɬɚ ɛɿɥɨɩɚɥɨɝɨ 

ɪɚɤɿɜ ɧɚ ɬɟɪɢɬɨɪɿʀ ɫɭɱɚɫɧɨʀ ȯɜɪɨɩɢ. ɑɟɪɟɡ ɡɧɚɱɧɭ ɿɡɨɥɹɰɿɸ ɨɫɟɥɢɳ, ɰɟɣ ɜɢɞ ɩɨɱɚɜ 

ɝɟɧɟɬɢɱɧɨ ɫɢɥɶɧɨ ɞɢɮɟɪɟɧɰɿɸɜɚɬɢɫɹ, ɳɨ ɩɪɢɡɜɟɥɨ ɞɨ ɭɬɜɨɪɟɧɧɹ ɪɿɡɧɢɯ ɝɚɩɥɨɝɪɭɩ ɬɚ, 

ɦɨɠɥɢɜɨ, ɧɨɜɢɯ ɜɢɞɿɜ. 

ɐɟ ɩɪɢɩɭɳɟɧɧɹ ɩɿɞɬɜɟɪɞɠɭɽɬɶɫɹ ɬɢɦ ɮɚɤɬɨɦ, ɳɨ B. parasita ɡɧɚɣɞɟɧɨ ɧɚ 

ɩɨɩɭɥɹɰɿɹɯ ɞɨɜɝɨɩɚɥɨɝɨ ɪɚɤɭ, ɹɤɢɣ ɦɟɲɤɚɽ ɧɚ ɫɯɿɞɧɨɦɭ ɤɪɚʀ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ ɭ 

ɛɚɫɟɣɧɿ ɪɿɱɤɢ ȼɨɥɝɚ. ɐɿ ɩɨɩɭɥɹɰɿʀ ɝɟɨɝɪɚɮɿɱɧɨ ɿɡɨɥɶɨɜɚɧɿ ɜɿɞ ɽɜɪɨɩɟɣɫɶɤɢɯ ɜɢɞɿɜ 

ɪɚɤɿɜ, ɳɨ ɩɿɞɤɪɟɫɥɸɽ ɪɨɥɶ ɿɡɨɥɹɰɿʀ ɭ ɮɨɪɦɭɜɚɧɧɿ ɝɟɧɟɬɢɱɧɨɝɨ ɪɨɡɦɚʀɬɬɹ B. parasita. 

Ʉɪɿɦ ɬɨɝɨ, ɧɚɲɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɤɚɡɚɥɢ, ɳɨ ɜɫɟɪɟɞɢɧɿ ɰɶɨɝɨ ɜɢɞɭ ɿɫɧɭɸɬɶ ɿɧɲɿ 

ɝɟɧɟɬɢɱɧɨ ɜɿɞɦɿɧɧɿ ɮɨɪɦɢ, ɹɤɿ ɦɨɠɧɚ ɪɨɡɝɥɹɞɚɬɢ ɹɤ ɨɤɪɟɦɿ ɜɢɞɢ. ȼɢɹɜɥɟɧɿ ɜ ɧɚɲɨɦɭ 

ɞɨɫɥɿɞɠɟɧɧɿ ɝɚɩɥɨɬɢɩɢ COI B. parasita ɜɿɞ ɛɥɚɝɨɪɨɞɧɨɝɨ ɪɚɤɚ (Astacus astacus) ɡ 

Ɂɚɤɚɪɩɚɬɬɹ ɡɧɚɱɧɨ ɜɿɞɪɿɡɧɹɥɢɫɹ ɜɿɞ ɝɚɩɥɨɬɢɩɿɜ COI B. parasita ɡ ɞɟɥɶɬɢ ɪɿɱɤɢ Ⱦɭɧɚɣ 

156 



 

ɬɚ COI B. parasita ɡ ɪɿɱɤɢ Ȼɥɨɲɱɢɰɹ ɭ ɋɥɨɜɟɧɿʀ, ɚ ɬɚɤɨɠ ɜɿɞ ɬɢɯ, ɳɨ ɡɧɚɣɞɟɧɿ ɧɚ 

ɤɚɦ'ɹɧɨɦɭ ɬɚ ɛɿɥɨɩɚɥɨɦɭ ɪɚɤɚɯ (Füreder et al., 2009; Šarić et al., 2018), ɳɨ, ɣɦɨɜɿɪɧɨ, 

ɩɪɟɞɫɬɚɜɥɹɸɬɶ ɨɤɪɟɦɿ ɬɚɤɫɨɧɨɦɿɱɧɿ ɨɞɢɧɢɰɿ (Ɋɢɫ. 3.40). 

Ɇɢ ɫɩɨɫɬɟɪɿɝɚɽɦɨ ɜɢɫɨɤɭ ɝɟɧɟɬɢɱɧɭ ɞɢɮɟɪɟɧɰɿɚɰɿɸ ɩɨ ɦɿɬɨɯɨɧɞɪɿɚɥɶɧɨɦɭ 

ɥɨɤɭɫɭ CO1 ɦɿɠ ɝɚɩɥɨɝɪɭɩɨɸ G2 (ɡ Astacus astacus, ɪɿɱɤɚ Ȼɥɨɲɱɢɰɹ) ɬɚ ɿɧɲɢɦɢ 

ɝɚɩɥɨɝɪɭɩɚɦɢ. Ɂɧɚɱɟɧɧɹ ʌ > 9% ɜɤɚɡɭɽ ɧɚ ɰɟ ɿ ɦɨɠɟ ɫɜɿɞɱɢɬɢ, ɳɨ ɩɨɩɭɥɹɰɿʀ ɧɚɥɟɠɚɬɶ 

ɞɨ ɪɿɡɧɢɯ ɜɢɞɿɜ. Ɇɨɪɮɨɥɨɝɿɱɧɨ ɟɤɡɟɦɩɥɹɪɢ ɡ ɰɿɽʀ ɝɚɩɥɨɝɪɭɩɢ ɬɚɤɨɠ ɜɿɞɪɿɡɧɹɸɬɶɫɹ, 

ɡɨɤɪɟɦɚ ɛɭɞɨɜɨɸ ɫɩɟɪɦɚɬɟɤɢ. Ɇɿɠ ɝɚɩɥɨɝɪɭɩɚɦɢ ɡ ɪɿɱɤɨɜɨɝɨ ɪɚɤɭ Astacus astacus ɡ 

Ɂɚɤɚɪɩɚɬɬɹ (G5) ɬɚ Astacus astacus ɡ Ɋɭɦɭɧɿʀ (G6) ɡɧɚɱɟɧɧɹ ʌ ɤɨɥɢɜɚɽɬɶɫɹ ɭ ɦɟɠɚɯ 

6%. ȼ ɰɿɥɨɦɭ, ɪɿɡɧɢɰɹ ɦɿɠ ɝɚɩɥɨɝɪɭɩɚɦɢ ɜɚɪɿɸɽɬɶɫɹ ɜɿɞ ɦɿɧɿɦɚɥɶɧɨʀ ɭ 4% (ɦɿɠ G3 ɬɚ 

G6, G10 ɬɚ G12) ɞɨ ɦɚɤɫɢɦɚɥɶɧɨʀ ɭ 15% (ɦɿɠ G5 ɬɚ G7). ɇɚɩɪɢɤɥɚɞ, ɭ ɛɚɝɚɬɶɨɯ 

ɬɜɚɪɢɧ ɡɧɚɱɟɧɧɹ ʌ > 2-3% ɜɠɟ ɦɨɠɟ ɫɜɿɞɱɢɬɢ ɩɪɨ ɜɢɞɨɜɿ ɜɿɞɦɿɧɧɨɫɬɿ, ɚ ʌ > 10% ɽ 

ɞɭɠɟ ɜɢɫɨɤɢɦ ɩɨɤɚɡɧɢɤɨɦ. ȼɟɥɢɤɟ ɡɧɚɱɟɧɧɹ ʌ ɦɨɠɟ ɛɭɬɢ ɪɟɡɭɥɶɬɚɬɨɦ ɬɪɢɜɚɥɨʀ 

ɿɡɨɥɹɰɿʀ ɩɨɩɭɥɹɰɿɣ, ɳɨ ɩɪɢɡɜɟɥɨ ɞɨ ɧɚɤɨɩɢɱɟɧɧɹ ɦɭɬɚɰɿɣ. Ɉɞɧɚɤ, ɡɧɚɱɟɧɧɹ ʌ 

ɡɚɥɟɠɢɬɶ ɜɿɞ ɲɜɢɞɤɨɫɬɿ ɦɭɬɚɰɿɣ ɭ ɞɨɫɥɿɞɠɭɜɚɧɨɦɭ ɝɟɧɿ. ɇɚɩɪɢɤɥɚɞ, ɭ 

ɦɿɬɨɯɨɧɞɪɿɚɥɶɧɢɯ ɝɟɧɚɯ (ɹɤ ɭ ɧɚɲɨɦɭ ɜɢɩɚɞɤɭ - COI) ɲɜɢɞɤɿɫɬɶ ɦɭɬɚɰɿɣ ɡɚɡɜɢɱɚɣ 

ɜɢɳɚ, ɧɿɠ ɭ ɹɞɟɪɧɢɯ ɝɟɧɚɯ, ɬɨɦɭ ɡɧɚɱɟɧɧɹ ʌ ɦɨɠɟ ɛɭɬɢ ɜɢɳɢɦ. 

ɇɚɲ ɚɧɚɥɿɡ ɜɢɹɜɢɜ 12 ɪɿɡɧɢɯ ɝɚɩɥɨɝɪɭɩ ɡ ɪɿɡɧɢɯ ɥɨɤɚɰɿɣ ɿ ɯɚɡɹʀɧɿɜ. Ɉɞɧɚ ɝɪɭɩɚ 

ɡɿ ɋɥɨɜɟɧɿʀ (ɪɿɱɤɚ Ȼɥɨɲɱɢɰɹ) ɞɟɦɨɧɫɬɪɭɜɚɥɚ ɡɧɚɱɧɭ ɝɟɧɟɬɢɱɧɭ ɜɿɞɫɬɚɧɶ ɦɿɠ ɫɨɛɨɸ, ɡ 

p-ɜɿɞɫɬɚɧɧɸ 0.045–0.048, ɳɨ ɩɿɞɬɜɟɪɞɠɭɽ ʀʀ ɜɿɞɨɤɪɟɦɥɟɧɿɫɬɶ ɬɚ ɦɨɠɥɢɜɿɫɬɶ 

ɪɨɡɝɥɹɞɚɬɢ ʀʀ ɹɤ ɨɤɪɟɦɢɣ ɬɚɤɫɨɧɨɦɿɱɧɢɣ ɨɛ'ɽɤɬ. 

ȱɧɲɿ ɩɚɪɚɦɟɬɪɢ, ɬɚɤɿ ɹɤ VS (ɤɿɥɶɤɿɫɬɶ ɜɚɪɿɚɛɟɥɶɧɢɯ ɞɿɥɹɧɨɤ - 137), PI (ɤɿɥɶɤɿɫɬɶ 

ɿɧɮɨɪɦɚɬɢɜɧɢɯ ɞɿɥɹɧɨɤ ɞɥɹ ɩɚɪɫɢɦɨɧɿʀ - 95) ɬɚ Hd (ɪɿɡɧɨɦɚɧɿɬɧɿɫɬɶ ɝɚɩɥɨɬɢɩɿɜ - 

0,967), ɬɚɤɨɠ ɩɿɞɬɜɟɪɞɠɭɸɬɶ ɜɢɫɨɤɭ ɝɟɧɟɬɢɱɧɭ ɪɿɡɧɨɦɚɧɿɬɧɿɫɬɶ ɭ ɦɟɠɚɯ B. parasita. 

ȼɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɜɚɪɿɚɛɟɥɶɧɢɯ ɞɿɥɹɧɨɤ (VS = 137) ɫɜɿɞɱɢɬɶ ɩɪɨ ɡɧɚɱɧɭ ɝɟɧɟɬɢɱɧɭ 

ɝɟɬɟɪɨɝɟɧɧɿɫɬɶ ɭ ɩɨɩɭɥɹɰɿɹɯ, ɳɨ ɦɨɠɟ ɛɭɬɢ ɧɚɫɥɿɞɤɨɦ ɬɪɢɜɚɥɨʀ ɿɡɨɥɹɰɿʀ ɬɚ ɚɞɚɩɬɚɰɿʀ 

ɞɨ ɪɿɡɧɢɯ ɯɚɡɹʀɧɿɜ ɬɚ ɫɟɪɟɞɨɜɢɳ. Ʉɿɥɶɤɿɫɬɶ ɿɧɮɨɪɦɚɬɢɜɧɢɯ ɞɿɥɹɧɨɤ ɞɥɹ ɩɚɪɫɢɦɨɧɿʀ 

(PI = 95) ɜɤɚɡɭɽ ɧɚ ɧɚɹɜɧɿɫɬɶ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɦɭɬɚɰɿɣ, ɹɤɿ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɿ 

ɞɥɹ ɩɨɛɭɞɨɜɢ ɮɿɥɨɝɟɧɟɬɢɱɧɢɯ ɞɟɪɟɜ ɬɚ ɜɢɡɧɚɱɟɧɧɹ ɟɜɨɥɸɰɿɣɧɢɯ ɡɜ'ɹɡɤɿɜ ɦɿɠ 

ɝɚɩɥɨɝɪɭɩɚɦɢ. ȼɢɫɨɤɟ ɡɧɚɱɟɧɧɹ ɪɿɡɧɨɦɚɧɿɬɧɨɫɬɿ ɝɚɩɥɨɬɢɩɿɜ (Hd = 0,967) ɦɨɠɟ 
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ɫɜɿɞɱɢɬɢ ɩɪɨ ɬɟ, ɳɨ ɩɨɩɭɥɹɰɿʀ B. parasita ɦɚɸɬɶ ɜɢɫɨɤɭ ɝɟɧɟɬɢɱɧɭ ɪɿɡɧɨɦɚɧɿɬɧɿɫɬɶ, 

ɳɨ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɜɢɞɿɜ ɿɡ ɬɪɢɜɚɥɨɸ ɿɫɬɨɪɿɽɸ ɟɜɨɥɸɰɿʀ ɬɚ ɿɡɨɥɹɰɿʀ. ɐɿ ɪɟɡɭɥɶɬɚɬɢ 

ɦɨɠɭɬɶ ɫɜɿɞɱɢɬɢ, ɳɨ B. parasita ɽ ɧɟ ɽɞɢɧɢɦ ɜɢɞɨɦ, ɚ ɫɤɨɪɿɲɟ ɤɨɦɩɥɟɤɫɨɦ ɜɢɞɿɜ, ɹɤɿ 

ɩɪɨɣɲɥɢ ɬɪɢɜɚɥɭ ɟɜɨɥɸɰɿɸ ɜ ɿɡɨɥɶɨɜɚɧɢɯ ɩɨɩɭɥɹɰɿɹɯ, ɳɨ ɩɪɢɡɜɟɥɨ ɞɨ ʀɯ 

ɝɟɧɟɬɢɱɧɨɝɨ ɬɚ ɦɨɪɮɨɥɨɝɿɱɧɨɝɨ ɪɨɡɯɨɞɠɟɧɧɹ. 

 

Рис. 3.39. Ɉɰɿɧɤɢ ɱɚɫɭ ɞɢɜɟɪɝɟɧɰɿʀ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ ɡɚ COI ɦɬȾɇɄ, 

ɱɚɫɨɜɨ-ɤɚɥɿɛɪɨɜɚɧɟ ɞɟɪɟɜɨ, ɳɨ ɜɿɞɨɛɪɚɠɚɽ ɨɰɿɧɤɢ ɜɿɤɭ ɜɭɡɥɿɜ (ɡɚ Mišel Jelić, 2016) ɬɚ 

ɮɿɥɨɝɟɧɟɬɢɱɧɟ ɞɟɪɟɜɨ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɡɚ COI ɦɬȾɇɄ (ML).  

 

ɉɿɞɜɨɞɹɱɢ ɩɿɞɫɭɦɤɢ Ɋɨɡɞɿɥɭ 3, ɦɢ ɦɨɠɟɦɨ ɫɤɚɡɚɬɢ, ɳɨ ɟɜɨɥɸɰɿɣɧɚ ɿɫɬɨɪɿɹ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɿ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ ɩɨɜ’ɹɡɚɧɚ.  Ɍɚɤɿ ɜɢɞɢ, ɹɤ B. kozarovi, B. balcanica, B. 

italica ɽ ɫɩɟɰɢɮɿɱɧɢɦɢ ɞɨ ɫɜɨʀɯ ɯɚɡɹʀɜ ɿ ʀɯ ɮɿɥɨɝɟɧɿɹ ɜɿɞɛɢɜɚɽ  ɮɿɥɨɝɟɧɿɸ ʀɯ 

ɪɚɤɿɜ-ɯɚɡɹʀɜ (Ɋɢɫ. 3.39). ɇɟ ɫɩɟɰɢɮɿɱɧɿ ɜɢɞɢ, ɬɚɤɿ ɹɤ ɜɢɞ B. parasita ɬɚ B. hexadonta 

ɭɠɟ ɿɫɧɭɜɚɥɢ ɬɨɞɿ, ɤɨɥɢ ɜɿɞɛɭɜɚɥɚɫɹ ɞɢɜɟɪɝɟɧɰɿɹ ɥɿɧɿɣ ɞɨɜɝɨɩɚɥɨɝɨ ɬɚ ɲɢɪɨɤɨɩɚɥɨɝɨ 

ɪɚɤɿɜ. Ƀɦɨɜɿɪɧɨ, ɩɿɡɧɿɲɟ ɜɨɧɢ ɡɚɫɟɥɢɥɢ ɤɚɦ’ɹɧɨɝɨ ɬɚ ɛɿɥɨɩɚɥɨɝɨ ɪɚɤɿɜ ɧɚ ɬɟɪɢɬɨɪɿʀ 

Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ. ɑɟɪɟɡ ɡɧɚɱɧɭ ɿɡɨɥɹɰɿɸ ɦɿɫɰɟɩɨɦɟɲɤɚɧɶ ɬɚ 

ɩɨɫɬɩɥɟɣɫɬɨɰɟɧɨɜɢɯ ɪɟɮɭɝɿɭɦɿɜ, ɰɿ ɜɢɞɢ ɩɨɱɚɥɢ ɝɟɧɟɬɢɱɧɨ ɫɢɥɶɧɨ 

ɞɢɮɟɪɟɧɰɿɸɜɚɬɢɫɹ, ɳɨ ɩɪɢɡɜɟɥɨ ɞɨ ɭɬɜɨɪɟɧɧɹ ɧɨɜɢɯ ɜɢɞɿɜ. 
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Рисунок 3.40. Ɏɿɥɨɝɟɧɟɬɢɱɧɟ ɞɟɪɟɜɨ, ɩɨɛɭɞɨɜɚɧɟ ɦɟɬɨɞɨɦ Ɇɚɤɫɢɦɚɥɶɧɨʀ 

ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ (IQ-TREE) ɞɥɹ ɩɪɟɞɫɬɚɜɧɢɤɿɜ Branchiobdellida ɧɚ ɨɫɧɨɜɿ ɱɨɬɢɪɶɨɯ 

ɮɪɚɝɦɟɧɬɿɜ ɝɟɧɿɜ. ɇɚ ɞɟɪɟɜɿ ɦɨɠɧɚ ɛɚɱɢɬɢ ɫɩɟɰɢɮɿɱɧɿɫɬɶ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɞɨ ʀɯ ɯɚɡɹʀɜ. 

ɍɫɿ ɨɫɨɛɢɧɢ, ɳɨ ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɜ ɞɚɧɨɦɭ ɞɨɫɥɿɞɠɟɧɧɿ, ɧɚɥɟɠɚɬɶ ɞɨ ɧɚɲɨʀ ɜɢɛɿɪɤɢ, 

ɜɤɥɸɱɚɸɱɢ ɡɨɜɧɿɲɧɸ ɝɪɭɩɭ (outgroup). Ⱦɟɪɟɜɨ ɜɿɞɨɛɪɚɠɚɽ ɞɨɜɠɢɧɭ ɝɿɥɨɤ. ɉɨɤɚɡɚɧɿ 

ɝɿɥɤɢ ɡ bootstrap support ɛɿɥɶɲɟ 75.  
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4. РЕЗУЛЬТАТИ. СИМБІОТИЧНІ ВІДНОСИНИ  

4.1 Життɽвий цикл бранхɿобделɿд 

ɍ ɯɨɞɿ ɞɨɫɥɿɞɠɟɧɧɹ ɦɢ ɫɩɨɫɬɟɪɿɝɚɥɢ ɡɚ ɜɚɪɿɚɰɿɽɸ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɬɚ 

ɟɤɫɬɟɧɫɢɜɧɨɫɬɿ ɿɧɜɚɡɿʀ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɜɢɞɭ Branchiobdella kozarovi ɩɪɨɬɹɝɨɦ ɪɨɤɭ ɜ 

ɪɿɡɧɢɯ ɥɨɤɚɰɿɹɯ: Ʉɚɦɩɥɢɱɚɧɫɶɤɨɦɭ ɬɚ Ȼɟɡɥɸɞɿɜɫɶɤɨɦɭ ɤɚɪ’ɽɪɚɯ, ɉɟɱɟɧɿɡɶɤɨɦɭ 

ɜɨɞɨɫɯɨɜɢɳɿ ɬɚ ɪɿɱɰɿ ɋɿɜɟɪɫɶɤɢɣ Ⱦɨɧɟɰɶ. Ɇɚɤɫɢɦɚɥɶɧɚ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɿɧɜɚɡɿʀ 

ɞɨɫɹɝɚɥɚ 450 ɨɫɨɛɢɧ ɧɚ ɨɞɧɨɝɨ ɪɚɤɚ ɜɥɿɬɤɭ ɜ Ȼɟɡɥɸɞɿɜɫɶɤɨɦɭ ɤɚɪ’ɽɪɿ, ɬɨɞɿ ɹɤ 

ɦɿɧɿɦɚɥɶɧɚ – 7 ɨɫɨɛɢɧ ɭ ɉɟɱɟɧɿɡɶɤɨɦɭ ɜɨɞɨɫɯɨɜɢɳɿ. ɉɪɚɤɬɢɱɧɨ ɭ ɜɫɿɯ ɡɪɚɡɤɚɯ ɧɚ 

ɡɹɛɪɚɯ ɪɚɤɿɜ ɛɭɥɢ ɩɪɢɫɭɬɧɿ ɤɨɤɨɧɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ. ɇɚɣɜɢɳɚ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɿɧɜɚɡɿʀ ɭ 

ɜɫɿɯ ɜɨɞɨɣɦɚɯ ɫɩɨɫɬɟɪɿɝɚɥɚɫɹ ɧɚɜɟɫɧɿ ɬɚ ɜɥɿɬɤɭ, ɡɧɢɠɭɸɱɢɫɶ ɜɡɢɦɤɭ. ɋɟɡɨɧɧɭ 

ɞɢɧɚɦɿɤɭ ɱɢɫɟɥɶɧɨɫɬɿ ɦɨɠɧɚ ɩɪɨɫɬɟɠɢɬɢ ɧɚ ɩɪɢɤɥɚɞɿ Ʉɚɦɩɥɢɱɚɧɫɶɤɨɝɨ ɤɚɪ’ɽɪɭ (Ɋɢɫ. 

4.1). ɇɚ ɝɪɚɮɿɤɭ ɨɞɧɚ ɤɪɢɜɚ ɜɿɞɨɛɪɚɠɚɽ ɡɦɿɧɭ ɱɢɫɟɥɶɧɨɫɬɿ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɚ ɿɧɲɚ – 

ɤɨɤɨɧɿɜ ɩɪɨɬɹɝɨɦ ɪɨɤɭ. ɇɚ ɩɟɪɲɿɣ ɤɪɢɜɿɣ ɜɢɞɧɨ ɞɜɚ ɩɿɤɢ – ɜɥɿɬɤɭ ɬɚ ɧɚ ɩɨɱɚɬɤɭ 

ɜɟɫɧɢ, ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ ɡɛɿɥɶɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɱɟɪɜɿɜ ɭ ɰɿ ɩɟɪɿɨɞɢ. Ʉɿɥɶɤɿɫɬɶ ɤɨɤɨɧɿɜ 

ɡɦɟɧɲɭɽɬɶɫɹ, ɚɥɟ ɡɪɨɫɬɚɽ ɩɿɡɧɶɨɸ ɜɟɫɧɨɸ ɬɚ ɜɨɫɟɧɢ. 

 

Рисунок 4.1. ȱɧɬɟɧɫɢɜɧɿɫɬɶ ɿɧɜɚɡɿʀ B. kozarovi ɿ ʀʀ ɤɨɤɨɧɿɜ ɩɪɨɬɹɝɨɦ ɪɨɤɭ ɭ 

Ʉɚɦɩɥɢɱɚɧɫɶɤɨɦɭ ɤɚɪ’ɽɪɿ. 
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Рисунок 4.2. ɋɟɡɨɧɧɚ ɞɢɧɚɦɿɤɚ ɪɨɡɦɿɪɧɨʀ ɫɬɪɭɤɬɭɪɢ ɩɨɩɭɥɹɰɿʀ ɜɢɞɭ B. kozarovi 

ɜ Ʉɚɦɩɥɢɱɚɧɫɶɤɨɦɭ ɤɚɪ’ɽɪɿ. 

 

ɋɟɡɨɧɧɚ ɞɢɧɚɦɿɤɚ ɪɨɡɦɿɪɧɨʀ ɫɬɪɭɤɬɭɪɢ ɩɨɩɭɥɹɰɿʀ (Ɋɢɫ. 4.2) ɩɨɤɚɡɭɽ, ɳɨ ɜɥɿɬɤɭ 

ɬɚ ɜɨɫɟɧɢ ɩɟɪɟɜɚɠɚɸɬɶ ɞɨɪɨɫɥɿ ɨɫɨɛɢɧɢ, ɬɨɞɿ ɹɤ ɧɚɜɟɫɧɿ ɡɛɿɥɶɲɭɽɬɶɫɹ ɤɿɥɶɤɿɫɬɶ 

ɦɨɥɨɞɢɯ ɨɫɨɛɢɧ. ɐɿ ɞɚɧɿ ɩɿɞɬɜɟɪɞɠɭɸɬɶ, ɳɨ ɠɢɬɬɽɜɢɣ ɰɢɤɥ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɦɚɽ ɱɿɬɤɭ 

ɫɟɡɨɧɧɭ ɡɚɥɟɠɧɿɫɬɶ. 

 

Можливɿстɶ ɿснуваннɹ бранхɿобделɿд поза хазɹʀном. 

Ɂɚ ɥɿɬɟɪɚɬɭɪɧɢɦɢ ɞɚɧɢɦɢ, ɭɫɿ ɨɩɢɫɚɧɿ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ ɽ ɨɛɥɿɝɚɬɧɢɦɢ 

ɫɢɦɛɿɨɧɬɚɦɢ ɪɚɤɨɩɨɞɿɛɧɢɯ. Ȳɯ ɜɢɹɜɥɹɥɢ ɧɚ ɩɨɜɟɪɯɧɿ ɬɿɥɚ ɪɚɤɿɜ ɬɚ ɧɚ ɡɹɛɪɚɯ, ɳɨ 

ɞɨɡɜɨɥɹɽ ɩɪɢɩɭɫɬɢɬɢ, ɳɨ ɜɨɧɢ ɧɟ ɡɞɚɬɧɿ ɿɫɧɭɜɚɬɢ ɩɨɡɚ ɯɚɡɹʀɧɨɦ. Ɉɞɧɚɤ ɞɥɹ ɩɟɪɟɜɿɪɤɢ 

ɰɿɽʀ ɝɿɩɨɬɟɡɢ ɧɚɦɢ ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɟɤɫɩɟɪɢɦɟɧɬɢ ɡ ɜɢɜɟɞɟɧɧɹ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɡ ɤɨɤɨɧɿɜ 

ɬɚ ʀɯ ɭɬɪɢɦɚɧɧɹ ɩɨɡɚ ɯɚɡɹʀɧɨɦ. 

Ɋɚɤɢ Astacus leptodactylus, ɡɚɪɚɠɟɧɿ ɛɪɚɧɯɿɨɛɞɟɥɿɞɚɦɢ, ɭɬɪɢɦɭɜɚɥɢɫɹ ɜ 

ɧɟɚɟɪɨɜɚɧɢɯ ɽɦɧɨɫɬɹɯ. ɉɿɫɥɹ ɡɚɝɢɛɟɥɿ ɯɚɡɹʀɧɚ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ ɦɨɝɥɢ ɩɪɨɠɢɬɢ ɧɚ 

ɧɶɨɦɭ ɧɟ ɛɿɥɶɲɟ ɞɜɨɯ ɞɿɛ. ɑɟɪɜɢ, ɳɨ ɡɚɥɢɲɢɥɢɫɹ ɧɚ ɪɚɤɚɯ, ɛɭɥɢ ɩɟɪɟɧɟɫɟɧɿ ɜ 

ɩɥɚɫɬɢɤɨɜɿ ɽɦɧɨɫɬɿ, ɚ ɤɨɤɨɧɢ ɪɚɡɨɦ ɿɡ ɮɪɚɝɦɟɧɬɚɦɢ ɡɹɛɪɨɜɨɝɨ ɚɩɚɪɚɬɭ ɛɭɥɢ 
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ɡɚɤɪɿɩɥɟɧɿ ɭ ɩɿɞɜɿɲɟɧɨɦɭ ɫɬɚɧɿ ɜ ɫɤɥɹɧɢɯ ɽɦɧɨɫɬɹɯ. ɍɦɨɜɢ ɭɬɪɢɦɚɧɧɹ: pH = 7,3, 

ɬɟɦɩɟɪɚɬɭɪɚ = 18°C. ɉɿɫɥɹ ɜɢɯɨɞɭ ɡ ɤɨɤɨɧɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ ɩɨʀɞɚɥɢ ʀɯ ɨɛɨɥɨɧɤɢ, ɚ 

ɩɨɬɿɦ ɩɟɪɟɯɨɞɢɥɢ ɧɚ ɡɚɥɢɲɤɢ ɞɟɬɪɢɬɭ ɧɚ ɡɹɛɪɚɯ. ɍ ɩɪɢɪɨɞɧɢɯ ɭɦɨɜɚɯ ɥɨɤɚɥɿɡɚɰɿɹ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɧɚ ɯɚɡɹʀɧɿ ɩɨɜ’ɹɡɚɧɚ ɡ ɨɫɨɛɥɢɜɨɫɬɹɦɢ ɛɭɞɨɜɢ ɟɤɡɨɫɤɟɥɟɬɚ ɪɚɤɚ, ɜɨɧɢ 

ɜɿɞɞɚɸɬɶ ɩɟɪɟɜɚɝɭ ɦɿɫɰɹɦ, ɞɟ ɧɚɤɨɩɢɱɭɽɬɶɫɹ ɧɚɣɛɿɥɶɲɚ ɤɿɥɶɤɿɫɬɶ ɨɪɝɚɧɿɤɢ. 

 

4.2 Локалɿзацɿɹ на рɿчкових раках 
 

Лɨɤɚɥɿɡɚɰɿɹ ɜɢɞɭ B. astaci ɧɚ ɯɚɡɹʀɧɿ, ɟɤɫɬɟɧɫɢɜɧɿɫɬɶ ɬɚ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɿɧɜɚɡɿʀ.  

Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɥɚɫɧɢɯ ɡɛɨɪɿɜ ɛɚɡɭɽɬɶɫɹ ɧɚ ɨɛɫɬɟɠɟɧɧɿ 12 ɞɨɜɝɨɩɚɥɢɯ ɪɚɤɿɜ 

Astacus leptodactylus Escholtz, 1823. ɍ ɯɨɞɿ ɪɨɛɨɬɢ ɛɭɥɨ ɜɢɹɜɥɟɧɨ 34 ɟɤɡɟɦɩɥɹɪɢ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɹɤɿ ɿɞɟɧɬɢɮɿɤɨɜɚɧɿ ɹɤ Branchiobdella astaci Odier, 1823. 

ȿɤɫɬɟɧɫɢɜɧɿɫɬɶ ɿɧɜɚɡɿʀ ɛɪɚɧɯɿɨɛɞɟɥɿɞɚɦɢ ɜɢɹɜɢɥɚɫɹ ɜɢɫɨɤɨɸ ɬɚ ɫɤɥɚɥɚ 83 % 

(ɡɚɪɚɠɟɧɨ 10 ɡ 12 ɟɤɡɟɦɩɥɹɪɿɜ ɪɚɤɿɜ). Ɉɫɧɨɜɧɿ ɦɿɫɰɹ ɥɨɤɚɥɿɡɚɰɿʀ ɫɢɦɛɿɨɧɬɿɜ ɜɤɥɸɱɚɥɢ 

ɨɛɥɚɫɬɶ ɩɿɞ ɡɹɛɪɨɜɢɦɢ ɤɪɢɲɤɚɦɢ, ɩɨɜɟɪɯɧɸ ɤɚɪɚɩɚɤɫɭ ɬɚ ɨɱɿ ɪɚɤɚ. ɋɟɪɟɞɧɹ 

ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɿɧɜɚɡɿʀ ɫɤɥɚɥɚ 3,4 ɟɤɡɟɦɩɥɹɪɚ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɧɚ ɨɞɧɨɝɨ ɡɚɪɚɠɟɧɨɝɨ 

ɯɚɡɹʀɧɚ.  

Ʉɨɥɟɤɰɿɣɧɿ ɡɛɨɪɢ ɫɤɥɚɞɚɥɢ ɧɟɜɟɥɢɤɿ ɤɿɥɶɤɨɫɬɿ, ɬɨɦɭ ɦɢ ɧɟ ɦɨɠɟɦɨ ɡɚ ɰɢɦɢ 

ɦɚɬɟɪɿɚɥɚɦɢ ɫɭɞɢɬɢ ɩɪɨ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɬɚ ɟɤɫɬɟɧɫɢɜɧɿɫɬɶ ɿɧɜɚɡɿʀ. Ɇɢ ɜɢɤɨɪɢɫɬɚɥɢ ʀɯ 

ɹɤ ɩɨɪɿɜɧɹɥɶɧɢɣ ɦɚɬɟɪɿɚɥ ɿ ɞɥɹ ɚɧɚɥɿɡɭ ȾɇɄ.  

 

Лɨɤɚɥɿɡɚɰɿɹ ɜɢɞɭ B. hexadonta ɧɚ ɯɚɡɹʀɧɿ, ɟɤɫɬɟɧɫɢɜɧɿɫɬɶ ɬɚ ɿɧɬɟɧɫɢɜɧɿɫɬɶ 

ɿɧɜɚɡɿʀ.  

Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɥɚɫɧɢɯ ɡɛɨɪɿɜ ɛɚɡɭɽɬɶɫɹ ɧɚ ɨɛɫɬɟɠɟɧɧɿ 8 ɲɢɪɨɤɨɩɚɥɢɯ ɪɚɤɿɜ 

Astacus astacus ɡ ɨɡɟɪɚ ɋɢɧɟɜɿɪ (Ɂɚɤɚɪɩɚɬɬɹ, ɍɤɪɚʀɧɚ). ɍ ɯɨɞɿ ɪɨɛɨɬɢ ɛɭɥɨ ɜɢɹɜɥɟɧɨ 

18 ɟɤɡɟɦɩɥɹɪɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɹɤɿ ɿɞɟɧɬɢɮɿɤɨɜɚɧɿ ɹɤ Branchiobdella hexadonta. 

ȿɤɫɬɟɧɫɢɜɧɿɫɬɶ ɿɧɜɚɡɿʀ ɰɢɦ ɜɢɞɨɦ ɫɤɥɚɥɚ 50 % (ɡɚɪɚɠɟɧɨ 4 ɡ 8 ɟɤɡɟɦɩɥɹɪɿɜ ɪɚɤɿɜ). 

Ɉɫɧɨɜɧɿ ɦɿɫɰɹ ɥɨɤɚɥɿɡɚɰɿʀ ɫɢɦɛɿɨɧɬɿɜ ɜɤɥɸɱɚɥɢ ɨɛɥɚɫɬɶ ɩɿɞ ɡɹɛɪɨɜɢɦɢ ɤɪɢɲɤɚɦɢ. 

ɋɟɪɟɞɧɹ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɿɧɜɚɡɿʀ ɫɤɥɚɥɚ 4,5 ɟɤɡɟɦɩɥɹɪɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɧɚ ɨɞɧɨɝɨ 

ɡɚɪɚɠɟɧɨɝɨ ɯɚɡɹʀɧɚ.  

162 



 

Таблицɹ 4.1. ȱɧɬɟɧɫɢɜɧɿɫɬɶ ɿ ɟɤɫɬɟɧɫɢɜɧɿɫɬɶ ɿɧɜɚɡɿʀ B. kozarovi ɪɿɱɤɨɜɨɝɨ ɪɚɤɚ As. 

leptodactylus 

  
ɦɿɫɬɨ 
ɡɛɨɪɭ 

ɞɚɬɚ ɨɝɥɹɧɭɬɨ 
ɪɚɤɿɜ 

ɿɧɮɿɤɨɜɚɧɨ 
ɛɪɚɧɯɿɨɛɞɟɥɿɞɚɦɢ 

ɟɤɫɬɟɧɫɢɜɧɿɫɬ
ɶ ɿɧɜɚɡɿʀ ɜ % 

ɡɧɚɣɞɟɧɨ 
ɛɪɚɧɯɿɨɛɞɟɥɿɞ 

ɫɟɪɟɞɧɹ 
ɿɧɬɟɧɫɢɜɧɿɫɬ

ɶ ɿɧɜɚɡɿʀ 
Ʉɚɦɩɥɢɱɚɧɫɶɤɢɣ 

ɤɚɪ’ɽɪ 
40   2332  

 06.11.200
5 

5 5 100 350 70 + 9,91 

 27.11.200
5 

10 10 100 255 26 + 2,96 

 27.02.200
6 

5 5 100 272 55 + 10,24 

 28.03.200
6 

5 5 100 520 104 + 13,56 

 25.04.200
6 

2 2 100 741 370,5 + 29,50 

 10.05.200
6 

3 3 100 31 10 + 5,44 

 07.09.200
6 

9 9 100 163 18,1 + 14,67 

Ȼɟɡɥɸɞɨɜɫɤɢɣ 
ɤɚɪɶɟɪ 

15   1040  

 07.03.200
5 

2 2 100 500 250 + 15,89 

 11.08.200
5 

3 3 100 350 117 + 8,29 

 26.02.200
6 

4 4 100 30 7,5 + 0,86 

 ɬɪɚɜɟɧɶ, 
2006 

3 3 100 140 47 + 5,54 

 17.12.200
6 

3 3 100 20 7 + 0,66 

ɪ. ɋɿɜɟɪɫɶɤɢɣ 
Ⱦɨɧɟɰɶ: 

     

ɑɟɪɜɨɧɢɣ Ⱦɨɧɟɰɶ 3 3 100 500 167 + 83,56 
ɇɢɠɧɿɣ Ȼɿɲɤɢɧ 5 5 100 352 70,4 + 5,80 

ɑɭɝɭʀɜ  3 3 100 75 25 + 5,19 
Ȼɨɪɤɢ  8 4 50 50 12,5 + 1,55 
 

ɉɟɱɟɧɿɡɶɤɟ ɜɞɫɯɜ. 174 110 63,2 1539 14 + 1,19 
ɀɨɜɬɧɟɜɟ ɜɞɫɯɜ. 8 4 50 50 12,5 + 1,92 
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Ʉɨɥɟɤɰɿɣɧɿ ɡɪɚɡɤɢ ɛɭɥɢ ɩɪɟɞɫɬɚɜɥɟɧɿ ɧɟɜɟɥɢɤɨɸ ɤɿɥɶɤɿɫɬɸ, ɬɨɦɭ ɧɚ ʀɯ ɨɫɧɨɜɿ 

ɧɟɦɨɠɥɢɜɨ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɤɢ ɳɨɞɨ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɿɧɜɚɡɿʀ ɜɢɞɭ B. hexadonta. ɐɿ 

ɦɚɬɟɪɿɚɥɢ ɛɭɥɢ ɡɚɥɭɱɟɧɿ ɧɚɦɢ ɞɥɹ ɩɨɪɿɜɧɹɥɶɧɨɝɨ ɚɧɚɥɿɡɭ ɬɚ ɩɪɨɜɟɞɟɧɧɹ 

ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ. 

 

Таблицɹ 4.2. ɋɩɿɥɶɧɟ ɿɫɧɭɜɚɧɧɹ ɜɢɞɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɧɚ ɞɨɫɥɿɞɠɭɜɚɧɢɯ 

ɪɿɱɤɨɜɢɯ ɪɚɤɚɯ.  

 

Ʉɨɦɛɿɧɚɰɿɹ ɜɢɞɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ Ɋɿɱɤɨɜɢɣ ɪɚɤ  Ʉɿɥɶɤɿɫɬɶ ɜɢɩɚɞɤɿɜ 

B. parasita 

As. astacus, Au. pallipes, Au. torrentium, As. 

leptodactylus 
12 

B. pentadonta As. astacus, Au. torrentium 6 

B. pentadonta + B. hexadonta Au. pallipes, Au. torrentium 5 

B. astaci Au. pallipes, Au. torrentium 5 

B. italica` Au. pallipes 4 

B. parasita + B. pentadonta As. astacus, Au. torrentium 7 

B. hexadonta As. astacus, Au. torrentium 2 

B. parasita + B. astaci Au. pallipes, Au. torrentium 2 

B. parasita + B. hexadonta Au. pallipes 3 

B. italica + B. hexadonta Au. torrentium 2 

B. pentadonta + B. balcanica As. astacus 1 

B. hexadonta + B. balcanica As. astacus 1 

B. parasita + B. balcanica As. astacus 4 

B. hexad. + B. ital. + B. ast. + B. paras. Au. pallipes 1 

B. hexad. + B. ital. + B. balc. + B.paras. Au. torrentium 1 

B. astaci + B. parasita Au. torrentium 1 

B. astaci + B. pentadonta Au. torrentium 1 

B. kozarovi As. leptodactylus 20 

 

 

 

Лɨɤɚɥɿɡɚɰɿɹ ɜɢɞɭ B. kozarovi ɧɚ ɯɚɡɹʀɧɿ, ɟɤɫɬɟɧɫɢɜɧɿɫɬɶ ɬɚ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɿɧɜɚɡɿʀ.  
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Ȼɪɚɧɯɿɨɛɞɟɥɿɞɢ ɩɟɪɟɜɚɠɧɨ ɪɨɡɬɚɲɨɜɭɜɚɥɢɫɹ ɧɚ ɩɨɜɟɪɯɧɿ ɬɿɥɚ ɪɚɤɚ, 

ɡɨɫɟɪɟɞɠɭɸɱɢɫɶ ɧɚ ɝɪɭɞɧɢɯ ɬɚ ɱɟɪɟɜɧɢɯ ɤɿɧɰɿɜɤɚɯ, ɚɧɬɟɧɚɯ, ɚɧɬɟɧɭɥɚɯ ɬɚ 

ɧɨɝɨɳɟɥɟɩɚɯ. ɍ ɦɟɧɲɿɣ ɦɿɪɿ ɜɨɧɢ ɡɭɫɬɪɿɱɚɥɢɫɹ ɧɚ ɚɧɚɥɶɧɿɣ ɥɨɩɚɬɿ ɬɚ ɤɚɪɚɩɚɤɫɿ (Ɋɢɫ. 

4.8). ɇɟɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɬɚɤɨɠ ɛɭɥɚ ɡɚɮɿɤɫɨɜɚɧɚ ɜ ɡɹɛɪɚɯ. 

ȱɧɬɟɧɫɢɜɧɿɫɬɶ ɬɚ ɟɤɫɬɟɧɫɢɜɧɿɫɬɶ ɿɧɜɚɡɿʀ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɜɚɪɿɸɜɚɥɢ ɡɚɥɟɠɧɨ ɜɿɞ 

ɜɨɞɨɣɦɢ (Ɍɚɛɥ. 4.1). ɇɚɣɜɢɳɚ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɿɧɜɚɡɿʀ ɫɩɨɫɬɟɪɿɝɚɥɚɫɹ ɭ ɞɨɫɥɿɞɠɟɧɢɯ 

ɧɚɦɢ  ɜɨɞɨɣɦɚɯ ɧɚɜɟɫɧɿ ɬɚ ɜɥɿɬɤɭ (150–400 ɟɤɡ.), ɬɨɞɿ ɹɤ ɜɡɢɦɤɭ ʀɯ ɤɿɥɶɤɿɫɬɶ ɡɧɚɱɧɨ 

ɡɦɟɧɲɭɜɚɥɚɫɹ ɞɨ 7 ɟɤɡɟɦɩɥɹɪɿɜ (Ɋɢɫ. 4.7). ɋɟɡɨɧɧɭ ɞɢɧɚɦɿɤɭ ɱɢɫɟɥɶɧɨɫɬɿ ɦɨɠɧɚ 

ɩɪɨɫɬɟɠɢɬɢ ɧɚ ɩɪɢɤɥɚɞɿ Ʉɚɦɩɥɢɱɚɧɫɶɤɨɝɨ ɤɚɪ’ɽɪɭ ɭ ɪɨɡɞɿɥɿ “Ɋɟɡɭɥɶɬɚɬɢ: ɀɢɬɬɽɜɢɣ 

ɰɢɤɥ ɛɪɚɧɯɿɨɛɞɟɥɿɞ”. 
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Рис. 4.3. Ʌɨɤɚɥɿɡɚɰɿɹ ɤɨɤɨɧɿɜ ɜɢɞɭ B. parasita ɧɚ Astacus leptodactylus ɡ ɞɟɥɶɬɢ ɪ. 

Ⱦɭɧɚɣ, ɫ. Ʉɢɫɥɢɰɹ: A – ɧɟɡɪɿɥɿ ɤɨɤɨɧɢ ɧɚ ɛɿɱɧɿɣ ɱɚɫɬɢɧɿ ɝɨɥɨɜɨɝɪɭɞɟɣ ɬɚ ɞɨɪɨɫɥɿ 

ɨɫɨɛɢɧɢ; B – ɡɪɿɥɿ ɤɨɤɨɧɢ ɧɚ ɩɥɟɨɩɨɞɚɯ ɪɚɤɚ; C - ɞɨɪɨɫɥɿ ɨɫɨɛɢɧɢ ɧɚ ɨɱɚɯ ɪɚɤɚ. 

 

Лɨɤɚɥɿɡɚɰɿɹ ɜɢɞɭ B. parasita ɧɚ ɯɚɡɹʀɧɿ, ɟɤɫɬɟɧɫɢɜɧɿɫɬɶ ɬɚ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɿɧɜɚɡɿʀ 

Ⱦɨɪɨɫɥɿ ɨɫɨɛɢɧɢ B. parasita ɧɚ ɜɫɿɯ ɞɨɫɥɿɞɠɟɧɢɯ ɞɿɥɹɧɤɚɯ ɜɿɞɞɚɜɚɥɢ ɩɟɪɟɜɚɝɭ 

ɨɱɚɦ ɯɚɡɹʀɧɚ, ɦɚɤɫɢɥɿɩɟɞɚɦ, ɩɥɟɨɩɨɞɚɦ ɬɚ ɛɿɱɧɿɣ ɱɚɫɬɢɧɿ ɝɨɥɨɜɨɝɪɭɞɟɣ (Ɋɢɫ. 4.3). 

Ʉɿɥɶɤɿɫɬɶ ɨɫɨɛɢɧ B. parasita ɧɚ ɨɞɧɨɝɨ ɯɚɡɹʀɧɚ (ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɿɧɜɚɡɿʀ) ɤɨɥɢɜɚɥɚɫɹ ɜɿɞ 

1 ɞɨ 4 ɨɫɨɛɢɧ ɭ Ʉɢɫɥɢɰɿ, ɜɿɞ 1 ɞɨ 8 ɨɫɨɛɢɧ ɭ ȼɢɥɤɨɜɨɦɭ (ɪ. Ⱦɭɧɚɣ) ɬɚ ɜɿɞ 3 ɞɨ 12 

ɨɫɨɛɢɧ ɭ ɪ. Ɍɟɪɟɛɥɹ. Ƀɦɨɜɿɪɧɨ, ɱɟɪɟɡ ɞɨɫɢɬɶ ɜɟɥɢɤɿ ɪɨɡɦɿɪɢ (10–12 ɦɦ) B. parasita ɧɟ 

ɦɨɠɟ ɡɚɫɟɥɹɬɢ ɨɞɧɨɝɨ ɯɚɡɹʀɧɚ ɭ ɜɟɥɢɤɿɣ ɤɿɥɶɤɨɫɬɿ. ȼɿɞɫɨɬɨɤ ɡɚɪɚɠɟɧɢɯ ɪɚɤɿɜ 

(ɟɤɫɬɟɧɫɢɜɧɿɫɬɶ ɿɧɜɚɡɿʀ) ɭ Ʉɢɫɥɢɰɿ ɫɬɚɧɨɜɢɜ 59%, ɬɨɞɿ ɹɤ ɭ ɫ. ȼɿɥɤɨɜɨɦɭ ɬɚ ɪ. Ɍɟɪɟɛɥɹ 

ɩɨɲɢɪɟɧɿɫɬɶ ɞɨɫɹɝɚɥɚ 100%. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɛɭɥɨ ɡɨɫɟɪɟɞɠɟɧɨ ɧɚ ɩɨɩɭɥɹɰɿɹɯ B. parasita, ɹɤɿ ɫɩɿɜɿɫɧɭɸɬɶ ɿɡ 

ɩɨɩɭɥɹɰɿɹɦɢ ɱɨɬɢɪɶɨɯ ɜɢɞɿɜ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ: As. astacus (Ɂɚɤɚɪɩɚɬɬɹ, ɪɿɱɤɚ Ɍɟɪɟɛɥɹ, 

ɍɤɪɚʀɧɚ; ɋɥɨɜɟɧɿɹ, ɪɿɱɤɚ Ȼɥɨɲɱɢɰɹ; ɉɨɥɶɳɚ), As. leptodactylus (ɞɟɥɶɬɚ ɪɿɱɤɢ Ⱦɭɧɚɣ, 

ɍɤɪɚʀɧɚ), Au. torrentium ɬɚ Au. pallipes (ɥɨɤɚɰɿʀ ɡ Ɂɚɯɿɞɧɢɯ Ȼɚɥɤɚɧ). ȼɢɞ B. parasita ɽ 

ɞɭɠɟ ɩɨɦɿɬɧɢɦ ɫɢɦɛɿɨɧɬɨɦ ɞɨɫɬɚɬɧɶɨ ɜɟɥɢɤɢɯ ɪɨɡɦɿɪɿɜ (ɞɨ 10 ɦɦ) ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ 

ɿɧɲɢɦɢ ɜɢɞɚɦɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ. ȼɿɧ ɜɟɞɟ ɯɢɠɚɰɶɤɢɣ ɫɩɨɫɿɛ ɠɢɬɬɹ, ɯɚɪɱɭɸɱɢɫɶ 

ɥɢɱɢɧɤɚɦɢ ɯɿɪɨɧɨɦɿɞ, ɹɤɢɯ ɦɢ ɱɚɫɬɨ ɡɧɚɯɨɞɢɥɢ ɭ ɲɥɭɧɤɭ. 

ɇɚɲɟ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɤɚɡɚɥɨ, ɳɨ ɩɨɩɭɥɹɰɿʀ B. parasita ɦɨɠɭɬɶ ɿɫɧɭɜɚɬɢ ɧɚ ɜɫɿɯ 

ɱɨɬɢɪɶɨɯ ɚɛɨɪɢɝɟɧɧɢɯ ɜɢɞɚɯ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ (Ɍɚɛɥ. 4.2). ɍ ɛɿɥɶɲɨɫɬɿ ɜɢɩɚɞɤɿɜ ɰɟɣ 

ɜɢɞ ɛɭɜ ɽɞɢɧɢɦ ɫɢɦɛɿɨɧɬɨɦ (14 ɜɢɩɚɞɤɿɜ ɡ ɩɪɨɚɧɚɥɿɡɨɜɚɧɢɯ). ɋɩɿɜɿɫɧɭɜɚɧɧɹ ɡ 

ɿɧɲɢɦɢ ɜɢɞɚɦɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɛɭɥɨ ɡɚɮɿɤɫɨɜɚɧɨ ɜ ɧɚɫɬɭɩɧɢɯ ɤɨɦɛɿɧɚɰɿɹɯ: 

● 7 ɜɢɩɚɞɤɿɜ ɡ B. pentadonta (ɧɚ As. astacus ɬɚ Au. torrentium), 

● 4 ɜɢɩɚɞɤɢ ɡ B. balcanica (ɧɚ As. astacus), 

● 3 ɜɢɩɚɞɤɢ ɡ B. hexadonta (ɧɚ Au. pallipes). 

Ɂɚ ɥɿɬɟɪɚɬɭɪɧɢɦɢ ɞɚɧɢɦɢ, ɜɢɞ B. parasita ɡɞɚɬɧɢɣ ɡɚɫɟɥɹɬɢ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ 

ɪɚɤɨɩɨɞɿɛɧɢɯ ɯɚɡɹʀɜ, ɹɤɿ ɦɟɲɤɚɸɬɶ ɧɚ ɬɟɪɢɬɨɪɿʀ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ, ɿ ɧɟ 
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ɞɟɦɨɧɫɬɪɭɽ ɫɬɪɨɝɭ ɫɩɟɰɢɮɿɱɧɿɫɬɶ ɞɨ ɩɟɜɧɨɝɨ ɜɢɞɭ ɯɚɡɹʀɧɚ (Ɋɢɫ. 4.4). ɒɜɢɞɲɟ ɡɚ ɜɫɟ, 

ɰɟ ɽ ɪɟɡɭɥɶɬɚɬɨɦ ɨɛɦɟɠɟɧɨʀ ɞɨɫɬɭɩɧɨɫɬɿ ɯɚɡɹʀɧɿɜ ɭ ɰɶɨɦɭ ɪɟɝɿɨɧɿ (Vedia et al., 2015). 

 

Рисунок 4.4. Ƚɟɨɝɪɚɮɿɱɧɟ ɩɨɲɢɪɟɧɧɹ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɬɚ ʀɯ ɫɩɿɜɿɫɧɭɜɚɧɧɹ ɧɚ ɪɿɱɤɨɜɢɯ 

ɪɚɤɚɯ ɭ Ɂɚɯɿɞɧɢɯ Ȼɚɥɤɚɧɚɯ. 

 

 

167 



 

 

 

Рисунок 4.5. ɋɬɪɭɤɬɭɪɚ ɬɚ ɪɨɡɬɚɲɭɜɚɧɧɹ ɤɨɤɨɧɿɜ of B. astaci, B. parasita ɬɚ B. 

hexadonta ɧɚ ʀɯ ɯɚɡɹɹɯ-ɪɚɤɚɯ. Ⱦɿɚɝɪɚɦɚ ɭ ɜɟɪɯɧɶɨɦɭ ɩɪɚɜɨɦɭ ɤɭɬɿ ɿɥɸɫɬɪɭɽ ɧɚɫɬɭɩɧɿ 

ɪɨɡɦɿɪɢ ɤɨɤɨɧɿɜ: Lc – ɞɨɜɠɢɧɚ ɤɚɩɫɭɥɢ ɤɨɤɨɧɚ, Lt – ɞɨɜɠɢɧɚ ɤɪɢɲɟɱɤɢ ɤɨɤɨɧɚ, Ls – 

ɞɨɜɠɢɧɚ ɫɬɟɛɥɚ, Wc – ɲɢɪɢɧɚ ɤɨɤɨɧɚ. ɑɟɪɜɨɧɢɦ ɤɨɥɶɨɪɨɦ ɡ ɩɨɡɧɚɱɤɨɸ “ ” ɜɤɚɡɚɧɨ 

ɨɫɧɨɜɧɟ ɦɿɫɰɟ ɪɨɡɬɚɲɭɜɚɧɧɹ ɤɨɤɨɧɿɜ, ɬɨɞɿ ɹɤ ɫɢɧɿɦ ɤɨɥɶɨɪɨɦ ɡ ɩɨɡɧɚɱɤɨɸ “ ” (ɭ 

ɫɟɪɟɞɢɧɿ ɩɪɚɜɨɪɭɱ) ɜɤɚɡɚɧɨ ɞɨɞɚɬɤɨɜɟ ɦɿɫɰɟ ɪɨɡɬɚɲɭɜɚɧɧɹ ɭ ɜɢɩɚɞɤɚɯ ɜɢɫɨɤɨʀ 

ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɿɧɜɚɡɿʀ (ɮɨɬɨ: Ɇ. ɒɪɟɫɬɯɚ). 
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Рисунок 4.6. ɋɬɪɭɤɬɭɪɚ ɬɚ ɪɨɡɬɚɲɭɜɚɧɧɹ ɤɨɤɨɧɿɜ B. balcanica, B. pentadonta ɬɚ B. 

italica ɧɚ ɬɿɥɿ ɪɿɱɤɨɜɨɝɨ ɪɚɤɚ. Ⱦɿɚɝɪɚɦɚ ɭ ɜɟɪɯɧɶɨɦɭ ɩɪɚɜɨɦɭ ɤɭɬɿ ɿɥɸɫɬɪɭɽ ɧɚɫɬɭɩɧɿ 

ɪɨɡɦɿɪɢ ɤɨɤɨɧɿɜ: Lc – ɞɨɜɠɢɧɚ ɤɚɩɫɭɥɢ ɤɨɤɨɧɚ, Lt – ɞɨɜɠɢɧɚ ɤɪɢɲɟɱɤɢ ɤɨɤɨɧɚ, Ls – 

ɞɨɜɠɢɧɚ ɫɬɟɛɥɚ, Wc – ɲɢɪɢɧɚ ɤɨɤɨɧɚ. ɑɟɪɜɨɧɢɦ ɤɨɥɶɨɪɨɦ ɡ ɩɨɡɧɚɱɤɨɸ “ ” ɜɤɚɡɚɧɨ 

ɨɫɧɨɜɧɟ ɦɿɫɰɟ ɪɨɡɬɚɲɭɜɚɧɧɹ ɤɨɤɨɧɿɜ, ɬɨɞɿ ɹɤ ɫɢɧɿɦ ɤɨɥɶɨɪɨɦ ɡ ɩɨɡɧɚɱɤɨɸ “ ” 

ɜɤɚɡɚɧɨ ɞɨɞɚɬɤɨɜɟ ɦɿɫɰɟ ɪɨɡɬɚɲɭɜɚɧɧɹ ɭ ɜɢɩɚɞɤɚɯ ɜɢɫɨɤɨʀ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɿɧɜɚɡɿʀ 

(ɮɨɬɨ: Ɇ. ɒɪɟɫɬɯɚ). 

 

Ідентифɿкацɿɹ бранхɿобделɿд за структуроɸ ɿ  розташуваннɹм коконɿв 

Ɋɨɡɬɚɲɭɜɚɧɧɹ ɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɤɨɧɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɧɚ ɬɿɥɿ ɯɚɡɹʀɧɚ ɦɨɠɭɬɶ 

ɛɭɬɢ ɤɨɪɢɫɧɢɦɢ ɞɥɹ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɜɢɞɿɜ. Creed et al. (2015) ɡɚɮɿɤɫɭɜɚɥɢ, ɳɨ ɡɧɚɱɧɚ 

ɱɚɫɬɢɧɚ ɠɢɬɬɽɡɞɚɬɧɢɯ ɤɨɤɨɧɿɜ ɡɚɡɜɢɱɚɣ ɪɨɡɬɚɲɨɜɚɧɚ ɧɚ ɩɟɪɲɨɦɭ ɬɚ ɞɪɭɝɨɦɭ 

ɚɛɞɨɦɿɧɚɥɶɧɢɯ ɫɟɝɦɟɧɬɚɯ ɪɚɤɿɜ, ɳɨ ɜɤɚɡɭɽ ɧɚ ɱɿɬɤɭ ɩɟɪɟɜɚɝɭ ɰɢɯ ɞɿɥɹɧɨɤ ɞɥɹ 

ɜɿɞɤɥɚɞɚɧɧɹ ɤɨɤɨɧɿɜ. Ɍɚɤɚ ɥɨɤɚɥɿɡɚɰɿɹ ɦɨɠɟ ɛɭɬɢ ɡɭɦɨɜɥɟɧɚ ɮɿɡɢɱɧɢɦɢ 
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ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɯɚɡɹʀɧɚ, ɜɤɥɸɱɚɸɱɢ ɪɨɡɦɿɪ ɬɚ ɧɚɹɜɧɿɫɬɶ ɜɿɞɩɨɜɿɞɧɢɯ 

ɦɿɤɪɨɫɟɪɟɞɨɜɢɳ ɞɥɹ ɪɨɡɜɢɬɤɭ ɟɦɛɪɿɨɧɿɜ (Skelton et al., 2015). Ɇɢ ɨɩɢɫɭɽɦɨ ɤɿɥɶɤɚ 

ɤɥɸɱɨɜɢɯ ɫɬɪɭɤɬɭɪ, ɹɤɿ ɜɚɪɿɸɸɬɶɫɹ ɦɿɠ ɜɢɞɚɦɢ, ɡɨɤɪɟɦɚ ɮɨɪɦɭ ɤɚɩɫɭɥɢ ɤɨɤɨɧɚ, 

ɧɚɹɜɧɿɫɬɶ ɚɛɨ ɜɿɞɫɭɬɧɿɫɬɶ ɤɪɢɲɟɱɤɢ ɤɨɤɨɧɚ, ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɞɨɜɠɢɧɢ ɤɚɩɫɭɥɢ Lc ɞɨ 

ʀʀ ɲɢɪɢɧɢ Wc, ɞɨɜɠɢɧɭ ɤɪɢɲɟɱɤɢ ɤɨɤɨɧɚ Lt ɬɚ ɞɨɜɠɢɧɭ ɫɬɟɛɥɚ Ls (Ɋɢɫ. 4.5). ɇɚ 

ɛɚɝɚɬɶɨɯ ɡɪɚɡɤɚɯ ɪɚɤɿɜ, ɞɨɫɥɿɞɠɟɧɢɯ ɭ ɰɿɣ ɪɨɛɨɬɿ, ɛɭɥɢ ɩɪɢɫɭɬɧɿ ɥɢɲɟ ɞɨɪɨɫɥɿ 

ɨɫɨɛɢɧɢ ɱɟɪɜ’ɹɤɿɜ. Ɉɞɧɚɤ ɧɚ ɞɟɹɤɢɯ ɡɪɚɡɤɚɯ ɤɨɤɨɧɢ ɛɭɥɢ ɜɢɹɜɥɟɧɿ ɧɚ ɪɿɡɧɢɯ ɱɚɫɬɢɧɚɯ 

ɟɤɡɨɫɤɟɥɟɬɚ ɪɚɤɿɜ ɬɚ ʀɯ ɡɹɛɪɚɯ, ɚ ɬɚɤɨɠ ɱɚɫɬɨ ɡɧɚɯɨɞɢɥɢɫɹ ɜɿɥɶɧɨ ɜ ɤɨɧɬɟɣɧɟɪɚɯ, ɞɟ 

ɡɛɟɪɿɝɚɥɢɫɹ ɪɚɤɢ. 

ɇɚɲɿ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɜɤɚɡɭɸɬɶ ɧɚ ɬɟ, ɳɨ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ ɜɿɞɞɚɸɬɶ ɩɟɪɟɜɚɝɭ 

ɜɿɞɤɥɚɞɚɧɧɸ ɤɨɤɨɧɿɜ ɧɚ ɧɚɣɛɿɥɶɲ ɪɭɯɥɢɜɢɯ ɞɿɥɹɧɤɚɯ ɬɿɥɚ ɯɚɡɹʀɧɚ, ɡɨɤɪɟɦɚ ɧɚ 

ɪɨɬɨɜɢɯ ɨɪɝɚɧɚɯ, ɩɥɟɨɩɨɞɚɯ, ɩɟɪɟɣɨɩɨɞɚɯ, ɚɧɬɟɧɚɯ ɬɚ ɡɹɛɪɚɯ, ɹɤɿ ɩɨɫɬɿɣɧɨ 

ɩɿɞɞɚɸɬɶɫɹ ɜɩɥɢɜɭ ɜɨɞɧɢɯ ɩɨɬɨɤɿɜ. Ʉɨɤɨɧɢ ɱɚɫɬɨ ɩɪɢɤɪɿɩɥɟɧɿ ɞɨ ɩɨɜɟɪɯɧɿ ɯɚɡɹʀɧɚ ɡɚ 

ɞɨɩɨɦɨɝɨɸ ɝɧɭɱɤɢɯ ɫɬɟɛɟɥ, ɳɨ ɩɨɦ’ɹɤɲɭɽ ɜɩɥɢɜ ɦɟɯɚɧɿɱɧɢɯ ɫɢɥ.  Ɍɚɤɨɠ ɽ ɬɟɧɞɟɧɰɿɹ 

ɪɨɡɦɿɳɭɜɚɬɢ ɤɨɤɨɧɢ ɜ ɛɨɪɨɡɞɚɯ ɿ ɳɿɥɢɧɚɯ ɤɚɪɚɩɚɤɫɭ, ɹɤɿ ɦɟɧɲ ɫɯɢɥɶɧɿ ɞɨ ɱɢɳɟɧɧɹ ɿ, 

ɬɚɤɢɦ ɱɢɧɨɦ, ɡɚɛɟɡɩɟɱɭɸɬɶ ɛɟɡɩɟɱɧɿ ɭɦɨɜɢ ɞɥɹ ɪɨɡɜɢɬɤɭ ɤɨɤɨɧɿɜ (Yoder et al., 2007; 

Vlach et al., 2017). 

Ɂɚɡɜɢɱɚɣ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ ɡɚɣɦɚɸɬɶ ɞɿɥɹɧɤɢ ɬɿɥɚ ɯɚɡɹʀɧɚ, ɞɨɫɬɚɬɧɶɨ ɜɟɥɢɤɿ ɞɥɹ 

ɪɨɡɦɿɳɟɧɧɹ ɤɿɥɶɤɨɯ ɞɟɫɹɬɤɿɜ ɤɨɤɨɧɿɜ; ɨɞɧɚɤ ɧɚɲɿ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɫɜɿɞɱɚɬɶ, ɳɨ 

ɳɿɥɶɧɿɫɬɶ ɤɨɤɨɧɿɜ ɦɨɠɟ ɫɭɬɬɽɜɨ ɜɚɪɿɸɜɚɬɢɫɹ ɿ ɧɟ ɨɛɨɜ’ɹɡɤɨɜɨ ɤɨɪɟɥɸɽ ɡ ɪɨɡɦɿɪɨɦ 

ɡɚɣɦɚɧɨʀ ɞɿɥɹɧɤɢ.  ɇɚɲɿ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɩɨɤɚɡɚɥɢ, ɳɨ ɦɿɫɰɹ, ɹɤɿ ɡɚɣɦɚɸɬɶ B. 

pentadonta ɬɚ B. italica, ɩɟɪɟɤɪɢɜɚɸɬɶɫɹ (Ɋɢɫ. 4.6). Ɇɨɠɥɢɜɨ, ɤɨɧɤɭɪɟɧɰɿɹ ɡɚ ɰɿ 

ɞɿɥɹɧɤɢ ɦɨɠɟ ɩɨɹɫɧɸɜɚɬɢ, ɱɨɦɭ ɰɿ ɞɜɚ ɜɢɞɢ ɧɟ ɡɭɫɬɪɿɱɚɸɬɶɫɹ ɪɚɡɨɦ ɧɚ ɨɞɧɨɦɭ 

ɯɚɡɹʀɧɿ, ɯɨɱɚ, ɹɤ ɡɚɡɧɚɱɟɧɨ ɜɢɳɟ, ɛɿɥɶɲɿɫɬɶ ɡɚɩɢɫɿɜ ɩɪɨ B. italica, ɜɤɥɸɱɚɸɱɢ ɧɚɲɿ 

ɞɨɫɥɿɞɠɟɧɧɹ, ɩɨɜ’ɹɡɚɧɿ ɡ ɽɞɢɧɢɦ ɜɢɞɨɦ ɯɚɡɹʀɧɚ – Au. pallipes. Branchiobdella 

balcanica ɜɿɞɤɥɚɞɚɽ ɤɨɤɨɧɢ ɧɚ ɪɿɡɧɢɯ ɞɿɥɹɧɤɚɯ ɬɿɥɚ ɯɚɡɹʀɧɚ, ɩɟɪɟɤɪɢɜɚɸɱɢɫɶ ɿɡ B. 

pentadonta (Ɋɢɫ. 4.6). Branchiobdella parasita ɥɟɝɤɨ ɜɿɞɪɿɡɧɢɬɢ ɡɚ ɜɟɥɢɤɢɦɢ ɤɨɤɨɧɚɦɢ, 

ɹɤɿ ɪɨɡɬɚɲɨɜɚɧɿ ɫɢɦɟɬɪɢɱɧɨ ɥɚɬɟɪɨ-ɩɨɫɬɟɪɿɚɥɶɧɨ ɧɚ ɨɛɨɯ ɫɬɨɪɨɧɚɯ ɝɨɥɨɜɨɝɪɭɞɟɣ 

ɪɚɤɚ (Ɋɢɫ. 4.5). ɀɨɞɟɧ ɿɧɲɢɣ ɜɢɞ ɧɟ ɜɿɞɤɥɚɞɚɽ ɤɨɤɨɧɢ ɜ ɰɢɯ ɦɿɫɰɹɯ. ɋɩɟɰɢɮɿɱɧɢɣ 

ɦɿɤɪɨɯɢɠɚɰɶɤɢɣ ɫɩɨɫɿɛ ɠɢɬɬɹ B. parasita ɦɨɠɟ ɞɨɡɜɨɥɹɬɢ ɰɶɨɦɭ ɜɢɞɭ ɫɩɿɜɿɫɧɭɜɚɬɢ 
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ɧɚ ɨɞɧɨɦɭ ɯɚɡɹʀɧɿ ɡ ɦɚɣɠɟ ɭɫɿɦɚ ɡɚɯɿɞɧɨɽɜɪɨɩɟɣɫɶɤɢɦɢ ɜɢɞɚɦɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ. 

Branchiobdella astaci ɬɚɤɨɠ ɽ ɫɢɦɛɿɨɬɢɱɧɢɦ ɜɢɞɨɦ, ɹɤɢɣ ɦɟɲɤɚɽ ɥɢɲɟ ɭ ɡɹɛɪɨɜɿɣ 

ɤɚɦɟɪɿ, ɞɟ ɜɿɧ ɬɚɤɨɠ ɜɿɞɤɥɚɞɚɽ ɫɜɨʀ ɤɨɤɨɧɢ (Ɋɢɫ. 4.5). ɍ ɧɚɲɨɦɭ ɞɨɫɥɿɞɠɟɧɧɿ ɰɟɣ ɜɢɞ 

ɱɚɫɬɨ ɜɢɹɜɥɹɜɫɹ ɧɚ ɪɚɤɚɯ, ɹɤɿ ɬɚɤɨɠ ɛɭɥɢ ɯɚɡɹɹɦɢ ɞɥɹ ɟɤɬɨɤɨɦɟɧɫɚɥɶɧɨɝɨ ɜɢɞɭ B. 

pentadonta, ɯɨɱɚ ɣɦɨɜɿɪɧɨ, ɳɨ ɨɤɪɟɦɿ ɨɫɨɛɢɧɢ ɧɟ ɡɭɫɬɪɿɱɚɸɬɶɫɹ ɨɞɧɚ ɡ ɨɞɧɨɸ ɱɟɪɟɡ 

ɫɩɟɰɢɮɿɱɧɿɫɬɶ ʀɯ ɥɨɤɚɥɿɡɚɰɿʀ. Ʉɨɤɨɧɢ B. hexadonta ɪɨɡɬɚɲɨɜɭɜɚɥɢɫɹ ɧɚ ɡɹɛɪɨɜɢɯ 

ɮɿɥɚɦɟɧɬɚɯ (Ɋɢɫ. 4.5). Ʉɪɿɦ ɬɨɝɨ, ɭ ɜɦɿɫɬɿ ɤɢɲɟɱɧɢɤɚ ɰɶɨɝɨ ɜɢɞɭ ɛɭɥɢ ɜɢɹɜɥɟɧɿ 

ɮɪɚɝɦɟɧɬɢ ɡɹɛɪɨɜɢɯ ɧɢɬɨɤ. ɐɿ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɫɜɿɞɱɚɬɶ ɩɪɨ ɬɟ, ɳɨ ɨɫɧɨɜɧɢɦ 

ɫɟɪɟɞɨɜɢɳɟɦ ɿɫɧɭɜɚɧɧɹ ɞɨɪɨɫɥɢɯ ɨɫɨɛɢɧ ɰɶɨɝɨ ɜɢɞɭ ɽ ɡɹɛɪɨɜɚ ɤɚɦɟɪɚ, ɞɟ ɜɨɧɢ 

ɠɢɜɥɹɬɶɫɹ ɟɩɿɬɟɥɿɚɥɶɧɨɸ ɬɤɚɧɢɧɨɸ ɡɹɛɪɨɜɢɯ ɧɢɬɨɤ. ɐɟ ɭɡɝɨɞɠɭɽɬɶɫɹ ɡ ɩɨɩɟɪɟɞɧɿɦɢ 

ɞɨɫɥɿɞɠɟɧɧɹɦɢ, ɹɤɿ ɜɤɚɡɭɸɬɶ ɧɚ ɩɨɞɿɛɧɭ ɫɬɪɚɬɟɝɿɸ ɯɚɪɱɭɜɚɧɧɹ ɫɟɪɟɞ ɞɟɹɤɢɯ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ (Chekanovskaya, 1962). Ɋɨɡɬɚɲɭɜɚɧɧɹ ɤɨɤɨɧɿɜ ɭ ɡɹɛɪɨɜɿɣ ɤɚɦɟɪɿ ɬɚɤɨɠ 

ɦɨɠɟ ɜɤɚɡɭɜɚɬɢ ɧɚ ɪɟɩɪɨɞɭɤɬɢɜɧɭ ɫɬɪɚɬɟɝɿɸ, ɹɤɚ ɦɚɤɫɢɦɿɡɭɽ ɜɢɠɢɜɚɧɧɹ ɩɨɬɨɦɫɬɜɚ ɜ 

ɡɚɯɢɳɟɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ, ɞɟ ɜɨɧɨ ɦɨɠɟ ɪɨɡɜɢɜɚɬɢɫɹ ɩɨɛɥɢɡɭ ɞɠɟɪɟɥɚ, ɛɚɝɚɬɨɝɨ 

ɩɨɠɢɜɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ. ɐɹ ɟɤɨɥɨɝɿɱɧɚ ɧɿɲɚ ɩɿɞɤɪɟɫɥɸɽ ɬɿɫɧɿ ɫɢɦɛɿɨɬɢɱɧɿ ɜɡɚɽɦɢɧɢ 

ɦɿɠ ɞɟɹɤɢɦɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞɚɦɢ ɬɚ ʀɯ ɪɚɤɚɦɢ-ɯɚɡɹɹɦɢ, ɚɤɰɟɧɬɭɸɱɢ ɜɚɠɥɢɜɿɫɬɶ 

ɡɹɛɪɨɜɢɯ ɤɚɦɟɪ ɹɤ ɤɪɢɬɢɱɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɞɥɹ ɯɚɪɱɭɜɚɧɧɹ ɬɚ ɪɨɡɦɧɨɠɟɧɧɹ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɞɨɫɥɿɞɠɟɧɧɹ ɤɨɤɨɧɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɬɚ ʀɯ ɪɨɡɬɚɲɭɜɚɧɧɹ ɧɚ ɬɿɥɿ 

ɯɚɡɹʀɧɚ ɧɚɞɚɽ ɜɚɠɥɢɜɭ ɿɧɮɨɪɦɚɰɿɸ ɞɥɹ ɜɢɜɱɟɧɧɹ ɰɢɯ ɨɪɝɚɧɿɡɦɿɜ. ɐɟ ɞɨɡɜɨɥɹɽ ɧɟ 

ɥɢɲɟ ɿɞɟɧɬɢɮɿɤɭɜɚɬɢ ɜɢɞɢ ɡɚ ɜɿɞɫɭɬɧɨɫɬɿ ɞɨɪɨɫɥɢɯ ɨɫɨɛɢɧ, ɚɥɟ ɣ ɡɪɨɡɭɦɿɬɢ 

ɟɤɨɥɨɝɿɱɧɿ ɜɡɚɽɦɢɧɢ ɦɿɠ ɪɿɡɧɢɦɢ ɜɢɞɚɦɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɬɚ ʀɯ ɯɚɡɹɹɦɢ. 

 

4.3 Взаɽмовɿдносини з ɿнтродукованими видами рɿчкових ракɿв 

 

Еɤɫɩɟɪɢɦɟɧɬ ɡ ɡɚɪɚɠɟɧɧɹ ɿɧɬɪɨɞɭɤɨɜɚɧɢɯ ɪɚɤɿɜ. 

ȼ ɯɨɞɿ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɨ ɨɛɫɬɟɠɟɧɨ 30 ɟɤɡɟɦɩɥɹɪɿɜ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ Astacus 

leptodactylus, ɧɚ ɹɤɢɯ ɜɢɹɜɥɟɧɨ 494 ɟɤɡɟɦɩɥɹɪɢ ɜɢɞɭ Branchiobdella kozarovi. ɐɿ ɞɚɧɿ 

ɩɿɞɬɜɟɪɞɠɭɸɬɶ ɜɢɫɨɤɭ ɱɚɫɬɨɬɭ ɡɚɪɚɠɟɧɧɹ ɞɚɧɨɝɨ ɜɢɞɭ ɪɚɤɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞɚɦɢ ɜ 

ɩɪɢɪɨɞɧɢɯ ɭɦɨɜɚɯ. 
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Таблицɹ 4.3. Ʉɿɥɶɤɿɫɬɶ ɞɨɫɥɿɞɠɟɧɢɯ ɜɢɞɿɜ ɬɚ ɟɤɡɟɦɩɥɹɪɿɜ ɪɚɤɿɜ, ɥɨɤɚɥɿɡɚɰɿɹ B. 

kozarovi ɧɚ ɜɢɞɚɯ ɪɚɤɿɜ, ɹɤɿ ɩɪɢɣɦɚɥɢ ɭɱɚɫɬɶ ɜ ɟɤɫɩɟɪɢɦɟɧɬɿ. əɤ ɤɨɧɬɪɨɥɶ  - ɜɢɞ As. 

leptodactylus. 
  

вид пɿдсаджено перемɿстилисɶ на 
хазɹʀна 

у вɿлɶному станɿ не знайдено 

Procambarus clarkii 70 36 15 19 

Procambarus sp. 70 0 12 58 

Cherax quadricarinatus 70 26 3 41 

Procambarus sp. Бɿла 
форма 

70 0 14 56 

Neocaridina heteropoda 
ɿ  

Macrobrachium 
asperulum 

70 0 7 63 

Procambarus sp. 70 0 0 70 

Astacus leptodactylus 70 61 6 3 

 
 
Ⱦɥɹ ɜɢɜɱɟɧɧɹ ɦɨɠɥɢɜɨɫɬɿ ɫɢɦɛɿɨɡɭ B. kozarovi ɡ ɿɧɬɪɨɞɭɤɨɜɚɧɢɦɢ ɜɢɞɚɦɢ 

ɪɚɤɿɜ, ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɥɚɛɨɪɚɬɨɪɧɢɣ ɟɤɫɩɟɪɢɦɟɧɬ, ɭ ɹɤɨɦɭ ɜɡɹɥɢ ɭɱɚɫɬɶ 5 ɜɢɞɿɜ ɬɚ 

ɮɨɪɦ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ ɬɚ 2 ɜɢɞɢ ɤɪɟɜɟɬɨɤ (Ɍɚɛɥ. 4.3). Ɋɚɤɢ ɨɛɢɪɚɥɢɫɹ ɨɞɧɚɤɨɜɨɝɨ 

ɪɨɡɦɿɪɭ. əɤ  ɤɨɧɬɪɨɥɶ ɜɢɤɨɪɢɫɬɚɥɢ ɯɚɡɹʀɧɚ B. kozarovi - ɞɨɜɝɨɩɚɥɨɝɨ ɪɿɱɤɨɜɨɝɨ ɪɚɤɭ 

As. leptodactylus. Ɋɟɡɭɥɶɬɚɬɢ ɩɨɤɚɡɚɥɢ, ɳɨ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ ɩɪɢɤɪɿɩɢɥɢɫɹ ɥɢɲɟ ɞɨ 

ɬɪɶɨɯ ɜɢɞɿɜ ɪɚɤɿɜ: Procambarus clarkii, Cherax quadricarinatus ɬɚ As. leptodactylus 

(Ɍɚɛɥ. 4.4). ɉɪɢ ɰɶɨɦɭ ɱɚɫɬɢɧɚ ɫɢɦɛɿɨɧɬɿɜ ɡɚɥɢɲɢɥɚɫɹ ɭ ɜɿɥɶɧɨɦɭ ɫɬɚɧɿ, ɚ ɞɟɹɤɿ 

ɟɤɡɟɦɩɥɹɪɢ ɜɡɚɝɚɥɿ ɧɟ ɛɭɥɢ ɜɢɹɜɥɟɧɿ ɩɿɫɥɹ ɡɚɜɟɪɲɟɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɭ. Ȼɪɚɧɯɿɨɛɞɟɥɿɞɢ 

ɩɟɪɟɜɚɠɧɨ ɡɚɫɟɥɹɥɢ ɳɟɥɟɩɢ ɿ ɧɨɝɨɳɟɥɟɩɢ, ɛɚɡɚɥɶɧɭ ɱɚɫɬɢɧɭ ɚɧɬɟɧ (Ɋɢɫ. 4.8), 

ɩɨɜɟɪɯɧɸ ɤɚɪɚɩɚɤɫɭ ɿ ɛɪɸɲɧɿ ɧɨɠɤɢ. ɐɿɤɚɜɨ, ɳɨ ɦɿɫɰɟ ʀɯ ɥɨɤɚɥɿɡɚɰɿʀ ɛɭɥɨ ɦɚɣɠɟ 

ɨɞɧɚɤɨɜɢɦ ɧɚ ɜɫɿɯ ɬɪɶɨɯ ɜɢɞɚɯ ɪɚɤɿɜ (Ɋɢɫ. 4.7).  

 
 
 
 
Таблицɹ 4.4. Ɉɫɨɛɥɢɜɨɫɬɿ ɥɨɤɚɥɿɡɚɰɿʀ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɧɚ ɭɫɩɿɲɧɨ ɤɨɥɨɧɿɡɨɜɚɧɢɯ ɪɚɤɚɯ 
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Вид рака 

Локалɿзацɿɹ на хазɹʀнɿ 

Всɶого Антени ɿ 
антенули Карапакс Груднɿ 

ножки 
Брɸшнɿ  
ножки 

Телɶсо
н Клешнɿ Брɸшко 

Astacus 
leptodactylus 93 79 79 10 7 47 30 345 

% ɥɨɤɚɥɿɡɚɰɿʀ ɧɚ 
ɱɚɫɬɢɧɚɯ ɬɿɥɚ 26,96% 22,90% 22,90% 2,90% 2,90% 13,62% 8,70% 100% 

Procambarus clarkii 12 7 9 2 2 1 3 36 

% ɥɨɤɚɥɿɡɚɰɿʀ ɧɚ 
ɱɚɫɬɢɧɚɯ ɬɿɥɚ 33,33% 19,44% 25,00% 5,56% 5,56% 2,78% 8,33% 100% 

Cherax 
quadricarinatus 8 8 3 0 0 2 5 26 

% ɥɨɤɚɥɿɡɚɰɿʀ ɧɚ 
ɱɚɫɬɢɧɚɯ ɬɿɥɚ 30,77% 30,77% 11,54% 0,00% 0,00% 7,69% 19,23% 100,00

% 
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Рисунок 4.7. Ʌɨɤɚɥɿɡɚɰɿɹ B. kozarovi ɩɿɫɥɹ ɤɨɥɨɧɿɡɚɰɿʀ ɧɚ ɪɿɱɤɨɜɢɯ ɪɚɤɚɯ Astacus 

leptodactylus, Procambarus  clarkii, Cherax quadricarinatus.  

 

   Рис. 4.8. Ʌɨɤɚɥɿɡɚɰɿɹ ɜɢɞɭ B. kozarovi ɧɚ ɱɚɫɬɢɧɚɯ ɬɿɥɚ Astacus leptodactylus: A - 

ɳɟɥɟɩɢ ɿ ɧɨɝɨɳɟɥɟɩɢ; B - ɚɧɬɟɧɢ; C - ɤɨɤɨɧɢ ɭ ɡɹɛɪɨɜɿɣ ɩɨɪɨɠɧɢɧɿ; D - ɝɪɭɞɧɿ 

ɤɿɧɰɿɜɤɢ;  E - ɤɥɟɲɧɿ.  

Вɢɜɱɟɧɧɹ ɦɨɠɥɢɜɨɫɬɿ ɿɫɧɭɜɚɧɧɹ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɩɨɡɚ ɯɚɡɹʀɧɨɦ. 

Ɉɤɪɟɦɢɦ ɟɬɚɩɨɦ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɚ ɩɟɪɟɜɿɪɤɚ ɦɨɠɥɢɜɨɫɬɿ ɿɫɧɭɜɚɧɧɹ 

Branchiobdella kozarovi ɩɨɡɚ ɪɚɤɨɦ-ɯɚɡɹʀɧɨɦ. Ⱦɥɹ ɰɶɨɝɨ 90 ɟɤɡɟɦɩɥɹɪɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ 

ɛɭɥɨ ɪɨɡɦɿɳɟɧɨ ɭ ɞɜɿ ɽɦɧɨɫɬɿ: ɨɞɧɭ ɡ ɱɢɫɬɨɸ ɜɨɞɨɸ, ɚ ɿɧɲɭ – ɡ ɜɨɞɨɸ, ɤɭɞɢ ɤɨɠɟɧ 

ɞɟɧɶ ɞɨɞɚɜɚɥɢ ɤɨɪɦ. ɍ ɥɚɛɨɪɚɬɨɪɧɢɯ ɭɦɨɜɚɯ ɝɨɞɭɜɚɥɢ ɱɢɫɬɨɸ ɤɭɥɶɬɭɪɨɸ ɜɨɞɨɪɨɫɬɟɣ 

ɪɨɞɭ Scenedesmus ɬɚ ɤɭɥɶɬɭɪɨɸ ɿɧɮɭɡɨɪɿɣ Paramecium. Ɂɚɭɜɚɠɟɧɨ, ɳɨ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ ɠɢɥɢ ɞɨɜɲɟ ɡɚ ɧɚɹɜɧɨɫɬɿ Paramecium. Ɉɞɧɚɤ, ɩɪɢ ɩɪɨɧɢɤɧɟɧɧɿ 

ɯɢɠɢɯ ɿɧɮɭɡɨɪɿɣ ɩɪɨɬɹɝɨɦ 3–4 ɞɧɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ ɩɨɤɪɢɜɚɥɢɫɹ «ɛɨɪɨɞɚɜɤɚɦɢ», 
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ʀɯɧɹ ɚɤɬɢɜɧɿɫɬɶ ɡɧɢɠɭɜɚɥɚɫɹ, ɿ ɜɨɧɢ ɝɢɧɭɥɢ. Ɂɚ ɨɩɬɢɦɚɥɶɧɢɯ ɭɦɨɜ ɱɟɪɜɢ ɠɢɥɢ ɜɿɞ 

ɨɞɧɨɝɨ ɞɨ ɞɜɨɯ ɦɿɫɹɰɿɜ (Ɍɚɛɥ.4.5). 

ɍ ɩɟɪɲɿɣ ɽɦɧɨɫɬɿ ɧɚɣɛɿɥɶɲɿ ɜɬɪɚɬɢ ɱɢɫɟɥɶɧɨɫɬɿ ɫɩɨɫɬɟɪɿɝɚɥɢɫɹ ɜ ɩɟɪɲɿ ɞɧɿ 

ɟɤɫɩɟɪɢɦɟɧɬɭ, ɚ ɨɫɬɚɧɧɿɣ ɟɤɡɟɦɩɥɹɪ ɡɚɝɢɧɭɜ ɧɚ 8-ɣ ɞɟɧɶ. ɍ ɞɪɭɝɿɣ ɽɦɧɨɫɬɿ, ɞɟ ɛɭɥɨ 

ɞɠɟɪɟɥɨ ɠɢɜɥɟɧɧɹ, ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ ɠɢɥɢ ɡɧɚɱɧɨ ɞɨɜɲɟ – ɞɨ 2 ɦɿɫɹɰɿɜ, ɩɪɢɱɨɦɭ 

ɱɢɫɟɥɶɧɿɫɬɶ ɩɨɩɭɥɹɰɿʀ ɡɚɥɢɲɚɥɚɫɹ ɫɬɚɛɿɥɶɧɨɸ ɩɪɨɬɹɝɨɦ ɬɪɢɜɚɥɨɝɨ ɱɚɫɭ, ɚ ɪɿɡɤɟ 

ɡɦɟɧɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɨɫɨɛɢɧ ɜɿɞɛɭɥɨɫɹ ɥɢɲɟ ɧɚɩɪɢɤɿɧɰɿ ɟɤɫɩɟɪɢɦɟɧɬɭ (Ɍɚɛɥ. 4.6). ɐɿ 

ɪɟɡɭɥɶɬɚɬɢ ɩɿɞɬɜɟɪɞɠɭɸɬɶ, ɳɨ Branchiobdella kozarovi ɡɞɚɬɧɿ ɿɫɧɭɜɚɬɢ ɩɨɡɚ ɯɚɡɹʀɧɨɦ 

ɡɚ ɧɚɹɜɧɨɫɬɿ ɞɠɟɪɟɥɚ ɠɢɜɥɟɧɧɹ, ɚɥɟ ʀɯɧɹ ɜɢɠɢɜɚɧɿɫɬɶ ɡɧɚɱɧɨ ɡɧɢɠɭɽɬɶɫɹ ɭ 

ɜɿɞɫɭɬɧɨɫɬɿ ɩɨɠɢɜɧɢɯ ɪɟɫɭɪɫɿɜ. 

 

Таблицɹ 4.5. Ʉɿɥɶɤɿɫɬɶ ɨɫɨɛɢɧ Branchiobdella kozarovi, ɹɤɿ ɡɚɥɢɲɢɥɢɫɹ ɠɢɜɢɦɢ ɩɨɡɚ 

ɯɚɡɹʀɧɨɦ  ɭ ɜɢɩɚɞɤɭ ɜɿɞɫɭɬɧɨɫɬɿ ɝɨɞɭɜɚɧɧɹ. 
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Таблицɹ 4.6. Ʉɿɥɶɤɿɫɬɶ ɨɫɨɛɢɧ Branchiobdella kozarovi, ɹɤɿ ɡɚɥɢɲɢɥɢɫɹ ɠɢɜɢɦɢ ɩɨɡɚ 

ɯɚɡɹʀɧɨɦ  ɭ ɜɢɩɚɞɤɭ ɝɨɞɭɜɚɧɧɹ ɤɭɥɶɬɭɪɨɸ ɜɨɞɨɪɨɫɬɟɣ ɬɚ ɿɧɮɭɡɨɪɿɣ ɤɨɠɧɨɝɨ ɞɧɹ 

ɩɪɨɬɹɝɨɦ 60 ɞɧɿɜ.  

 

 

 

 

 

Ɉɬɪɢɦɚɧɿ ɧɚɦɢ ɪɟɡɭɥɶɬɚɬɢ ɫɜɿɞɱɚɬɶ ɩɪɨ ɬɟ, ɳɨ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ ɦɨɠɭɬɶ ɿɫɧɭɜɚɬɢ 

ɩɨɡɚ ɯɚɡɹʀɧɨɦ ɩɪɨɬɹɝɨɦ ɬɪɢɜɚɥɨɝɨ ɱɚɫɭ ɡɚ ɧɚɹɜɧɨɫɬɿ ɩɨɠɢɜɧɢɯ ɪɟɫɭɪɫɿɜ. ɐɹ 

ɨɫɨɛɥɢɜɿɫɬɶ ɠɢɬɬɽɜɨɝɨ ɰɢɤɥɭ ɦɨɠɟ ɛɭɬɢ ɩɨɜ’ɹɡɚɧɚ ɡ ɩɨɜɟɞɿɧɤɨɸ ɬɚ ɛɿɨɥɨɝɿɽɸ ɪɚɤɚ. 

Ȼɪɚɧɯɿɨɛɞɟɥɿɞɢ ɦɨɠɭɬɶ ɩɨɬɪɟɛɭɜɚɬɢ ɩɟɪɿɨɞɢɱɧɨɝɨ ɿɫɧɭɜɚɧɧɹ ɩɨɡɚ ɯɚɡɹʀɧɨɦ, 

ɧɚɩɪɢɤɥɚɞ, ɩɿɞ ɱɚɫ ɪɟɝɭɥɹɪɧɨʀ ɥɢɧɶɤɢ ɪɚɤɚ ɚɛɨ ɭ ɪɚɡɿ ɩɨɲɭɤɭ ɧɨɜɨɝɨ ɯɚɡɹʀɧɚ ɩɿɫɥɹ 

ɣɨɝɨ ɯɜɨɪɨɛɢ ɡɚɝɢɛɟɥɿ. ɐɿ ɞɚɧɿ ɩɿɞɬɜɟɪɞɠɭɸɬɶ, ɳɨ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ ɦɚɸɬɶ ɩɟɜɧɢɣ 

ɫɬɭɩɿɧɶ ɚɞɚɩɬɚɰɿʀ ɞɨ ɭɦɨɜ, ɳɨ ɜɢɧɢɤɚɸɬɶ ɩɪɢ ɬɢɦɱɚɫɨɜɿɣ ɜɿɞɫɭɬɧɨɫɬɿ ɯɚɡɹʀɧɚ, ɳɨ 

ɦɨɠɟ ɦɚɬɢ ɜɚɠɥɢɜɟ ɡɧɚɱɟɧɧɹ ɞɥɹ ʀɯɧɶɨɝɨ ɜɢɠɢɜɚɧɧɹ ɜ ɩɪɢɪɨɞɧɢɯ ɭɦɨɜɚɯ. 
 

4.4. Обговореннɹ роздɿлу. Специфɿчнɿстɶ до хазɹʀв, вплив бранхɿобделɿд на стан 

популɹцɿй рɿчкових ракɿв. 
 
 ɋɩɟɰɢɮɿɱɧɿɫɬɶ ɞɨ ɯɚɡɹʀɜ 
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Ⱦɟɹɤɿ ɜɢɞɢ Branchiobdella, ɜɢɜɱɟɧɿ ɜ ɞɢɫɟɪɬɚɰɿɣɧɨɦɭ ɞɨɫɥɿɞɠɟɧɧɿ, ɜɢɹɜɢɥɢɫɹ 

ɝɧɭɱɤɢɦɢ ɭ ɜɢɛɨɪɿ ɯɚɡɹʀɜ ɬɚ ɦɚɸɬɶ ɲɢɪɨɤɟ ɝɟɨɝɪɚɮɿɱɧɟ ɩɨɲɢɪɟɧɧɹ. ɋɢɦɛɿɨɬɢɱɧɢɣ 

ɜɢɞ B. hexadonta, ɹɤɢɣ ɦɟɲɤɚɽ ɭ ɡɹɛɪɨɜɿɣ ɤɚɦɟɪɿ, ɛɭɜ ɜɢɹɜɥɟɧɢɣ ɧɚ ɜɫɿɯ 

ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɜɢɞɚɯ ɪɚɤɿɜ ɿ ɡɭɫɬɪɿɱɚɜɫɹ ɭ ɪɿɡɧɢɯ ɤɨɦɛɿɧɚɰɿɹɯ ɡ ɭɫɿɦɚ 

ɿɞɟɧɬɢɮɿɤɨɜɚɧɢɦɢ ɜɢɞɚɦɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ. Ɇɿɤɪɨɯɢɠɚɤ B. parasita ɫɩɨɫɬɟɪɿɝɚɜɫɹ ɧɚ 

As. astacus ɬɚ Au. torrentium, ɫɩɿɜɿɫɧɭɸɱɢ ɡ ɟɤɬɨɤɨɦɟɧɫɚɥɶɧɢɦ ɽɜɪɨɩɟɣɫɶɤɢɦ ɜɢɞɨɦ 

B. pentadonta. ɋɩɿɜɦɟɲɤɚɧɧɹ ɰɢɯ ɜɢɞɿɜ ɧɚ ɨɞɧɨɦɭ ɯɚɡɹʀɧɿ ɲɢɪɨɤɨ ɨɩɢɫɚɧɟ ɜ 

ɥɿɬɟɪɚɬɭɪɿ (Śmietana & Wierzbicka, 1999). 

Ⱦɜɚ ɧɚɣɛɿɥɶɲɿ ɜɢɞɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, B. astaci, ɹɤɢɣ ɦɟɲɤɚɽ ɧɚ ɡɹɛɪɚɯ, ɬɚ 

ɦɿɤɪɨɯɢɠɚɤ B. parasita, ɬɚɤɨɠ ɛɭɥɢ ɜɢɹɜɥɟɧɿ ɪɚɡɨɦ ɧɚ ɨɞɧɨɦɭ ɯɚɡɹʀɧɿ, ɳɨ ɫɜɿɞɱɢɬɶ 

ɩɪɨ ɪɨɡɞɿɥɟɧɧɹ ɟɤɨɥɨɝɿɱɧɢɯ ɧɿɲ ɬɚ ɜɿɞɫɭɬɧɿɫɬɶ ɤɨɧɤɭɪɟɧɰɿʀ ɡɚ ʀɠɭ ɦɿɠ ɧɢɦɢ. Ɇɢ 

ɿɞɟɧɬɢɮɿɤɭɜɚɥɢ B. astaci ɧɚ Au. torrentium ɬɚ Au. pallipes (Ɍɚɛɥ. 4.2); ɨɞɧɚɤ ɣɨɝɨ ɧɟ 

ɛɭɥɨ ɜɢɹɜɥɟɧɨ ɧɚ As. astacus, ɩɨɩɪɢ ɡɝɚɞɤɢ ɩɪɨ ɣɨɝɨ ɩɪɢɫɭɬɧɿɫɬɶ ɭ ɩɨɩɟɪɟɞɧɿɣ 

ɥɿɬɟɪɚɬɭɪɿ (Klobučar, 2006). 

ɍ ɛɿɥɶɲɨɫɬɿ ɜɢɩɚɞɤɿɜ B. balcanica ɛɭɥɚ ɡɧɚɣɞɟɧɚ ɭ ɚɫɨɰɿɚɰɿʀ ɡ As. astacus, ɥɢɲɟ 

ɜ ɨɞɧɨɦɭ ɜɢɩɚɞɤɭ ʀʀ ɜɢɹɜɥɟɧɨ ɧɚ Au. torrentium. ȼɚɠɥɢɜɨ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ Au. pallipes 

ɧɟ ɡɝɚɞɭɽɬɶɫɹ ɹɤ ɯɚɡɹʀɧ ɞɥɹ B. balcanica ɜ ɿɫɧɭɸɱɿɣ ɥɿɬɟɪɚɬɭɪɿ, ɬɚɤɨɠ ɰɟɣ ɜɢɞ ɧɟ ɛɭɜ 

ɿɞɟɧɬɢɮɿɤɨɜɚɧɢɣ ɹɤ ɯɚɡɹʀɧ ɞɥɹ B. balcanica ɩɿɞ ɱɚɫ ɞɨɫɥɿɞɠɟɧɧɹ ɦɭɡɟɣɧɢɯ ɤɨɥɟɤɰɿɣ ɭ 

ɪɚɦɤɚɯ ɰɿɽʀ ɪɨɛɨɬɢ (Ɍɚɛɥ. 4.2). ɇɚɲɿ ɪɟɡɭɥɶɬɚɬɢ ɭɡɝɨɞɠɭɸɬɶɫɹ ɡ ɧɟɳɨɞɚɜɧɿɦ 

ɩɨɜɿɞɨɦɥɟɧɧɹɦ Shrestkha (2024) ɩɪɨ ɬɟ, ɳɨ B. balcanica ɩɟɪɟɜɚɠɧɨ ɩɨɜ’ɹɡɚɧɚ ɡ As. 

astacus. ɇɚ ɩɪɨɬɢɜɚɝɭ ɰɶɨɦɭ, B. italica ɩɟɪɟɜɚɠɧɨ ɩɪɢɤɪɿɩɥɸɜɚɥɚɫɹ ɞɨ Au. pallipes, 

ɨɫɨɛɥɢɜɨ ɧɚ ɡɪɚɡɤɚɯ ɡ ɑɨɪɧɨɝɨɪɿʀ, ɏɨɪɜɚɬɿʀ ɬɚ ɋɥɨɜɟɧɿʀ. ȼɚɪɬɨ ɡɚɡɧɚɱɢɬɢ, ɳɨ B. italica 

ɛɭɥɚ ɜɢɹɜɥɟɧɚ ɧɚ Au. torrentium ɥɢɲɟ ɭ ɞɜɨɯ ɡɪɚɡɤɚɯ ɡɿ ɋɥɨɜɟɧɿʀ (Ɍɚɛɥ. 2.1, 3.1). 

ȱɧɬɪɨɞɭɤɰɿɹ ɞɨ ȯɜɪɨɩɢ ɤɭɥɶɬɢɜɨɜɚɧɢɯ ɚɦɟɪɢɤɚɧɫɶɤɢɯ ɜɢɞɿɜ ɪɚɤɿɜ Pacifastacus 

leniusculus (Dana, 1852) ɬɚ Procambarus clarkii (Girard, 1952) (Souty-Grosset et al., 

2006) ɩɪɢɡɜɟɥɚ ɞɨ ɩɨɲɢɪɟɧɧɹ ɩɿɜɧɿɱɧɨɚɦɟɪɢɤɚɧɫɶɤɨɝɨ ɜɢɞɭ ɛɪɚɧɯɿɨɛɞɟɥɿɞ 

Xironogiton victoriensis. ɐɟɣ ɜɢɞ ɛɭɜ ɡɚɪɟɽɫɬɪɨɜɚɧɢɣ ɧɚ ɫɶɨɝɨɞɧɿ ɭ ɒɜɟɰɿʀ, ȱɫɩɚɧɿʀ, 

ȱɬɚɥɿʀ ɬɚ Ɏɪɚɧɰɿʀ (Franzen, 1962; Gelder, 1999; Oscoz et al., 2010; Vedia et al., 2015; 

Quaglio, 2002; Laurent, 2007). Ɇɢ ɧɚɞɚɽɦɨ ɩɟɪɲɢɣ ɡɚɩɢɫ ɩɪɨ ɜɢɹɜɥɟɧɧɹ ɰɶɨɝɨ ɜɢɞɭ ɭ 

ɋɥɨɜɟɧɿʀ (Ɇɚɪɿɛɨɪ) ɧɚ Pa. leniusculus. 
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Вɩɥɢɜ ɧɚ ɫɬɚɧ ɩɨɩɭɥɹɰɿɣ. 

ɑɢɫɟɥɶɧɿɫɬɶ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɽ ɤɥɸɱɨɜɢɦ ɮɚɤɬɨɪɨɦ ɞɥɹ ɪɨɡɭɦɿɧɧɹ ɟɤɨɥɨɝɿɱɧɢɯ 

ɜɡɚɽɦɢɧ ɦɿɠ ɰɢɦɢ ɨɪɝɚɧɿɡɦɚɦɢ ɬɚ ʀɯ ɯɚɡɹɹɦɢ. ȼɡɚɽɦɨɞɿɹ ɦɿɠ ɛɪɚɧɯɿɨɛɞɟɥɿɞɚɦɢ ɬɚ 

ɪɚɤɚɦɢ ɦɨɠɟ ɜɚɪɿɸɜɚɬɢɫɹ ɜɿɞ ɦɭɬɭɚɥɿɫɬɢɱɧɨʀ ɞɨ ɟɤɬɨɩɚɪɚɡɢɬɢɱɧɨʀ, ɚ ɳɿɥɶɧɿɫɬɶ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɦɨɠɟ ɫɭɬɬɽɜɨ ɜɩɥɢɜɚɬɢ ɧɚ ɡɞɨɪɨɜ’ɹ ɬɚ ɩɪɢɫɬɨɫɨɜɚɧɿɫɬɶ ʀɯ ɯɚɡɹʀɜ-ɪɚɤɿɜ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɨɤɚɡɭɸɬɶ, ɳɨ ɪɚɤɢ, ɹɤɿ ɦɚɸɬɶ ɛɿɥɶɲɭ ɤɿɥɶɤɿɫɬɶ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɱɚɫɬɨ 

ɞɟɦɨɧɫɬɪɭɸɬɶ ɩɨɤɪɚɳɟɧɿ ɬɟɦɩɢ ɪɨɫɬɭ ɬɚ ɡɧɢɠɟɧɭ ɫɦɟɪɬɧɿɫɬɶ ɩɨɪɿɜɧɹɧɨ ɡ ɬɢɦɢ, ɭ 

ɹɤɢɯ ɰɢɯ ɫɢɦɛɿɨɧɬɿɜ ɦɟɧɲɟ ɚɛɨ ɜɡɚɝɚɥɿ ɧɟɦɚɽ. ɇɚɩɪɢɤɥɚɞ, ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɜɢɹɜɢɥɢ, 

ɳɨ ɪɚɤɢ ɡ ɱɢɫɥɟɧɧɢɦɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞɚɦɢ ɧɚ ʀɯ ɡɹɛɪɚɯ ɦɚɥɢ ɤɪɚɳɢɣ ɡɚɝɚɥɶɧɢɣ ɫɬɚɧ 

ɡɞɨɪɨɜ’ɹ, ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ ɦɭɬɭɚɥɿɫɬɢɱɧɿ ɜɿɞɧɨɫɢɧɢ, ɞɟ ɛɪɚɧɯɿɨɛɞɟɥɿɞɢ ɫɩɪɢɹɸɬɶ 

ɨɱɢɳɟɧɧɸ ɩɨɜɟɪɯɧɿ ɡɹɛɟɪ, ɠɢɜɥɹɱɢɫɶ ɨɪɝɚɧɿɱɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ (Niwa et al., 2014). 

ɐɟɣ ɟɮɟɤɬ ɨɱɢɳɟɧɧɹ ɩɨɤɪɚɳɭɽ ɝɚɡɨɨɛɦɿɧ ɿ ɡɧɢɠɭɽ ɣɦɨɜɿɪɧɿɫɬɶ ɜɢɧɢɤɧɟɧɧɹ 

ɡɚɯɜɨɪɸɜɚɧɶ, ɬɢɦ ɫɚɦɢɦ ɫɩɪɢɹɸɱɢ ɩɪɢɫɬɨɫɨɜɚɧɨɫɬɿ ɯɚɡɹʀɧɚ-ɪɚɤɚ. 

Ⱦɢɧɚɦɿɤɚ ɩɨɩɭɥɹɰɿɣ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɬɚɤɨɠ ɦɨɠɟ ɡɚɥɟɠɚɬɢ ɜɿɞ ɮɚɤɬɨɪɿɜ 

ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɬɚ ɩɨɜɟɞɿɧɤɢ ɯɚɡɹʀɧɚ. Ȼɭɥɨ ɡɚɡɧɚɱɟɧɨ, ɳɨ ɪɟɝɭɥɹɪɧɚ 

ɥɢɧɶɤɚ ɭ ɪɚɤɿɜ ɦɨɠɟ ɩɪɢɡɜɨɞɢɬɢ ɞɨ ɤɨɥɢɜɚɧɶ ɱɢɫɟɥɶɧɨɫɬɿ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɨɫɤɿɥɶɤɢ 

ɡɦɿɧɟɧɧɹ ɟɤɡɨɫɤɟɥɟɬɚ ɦɨɠɟ ɜɢɞɚɥɹɬɢ ɰɢɯ ɫɢɦɛɿɨɧɬɿɜ (Landler et al., 2019). ɐɟ 

ɩɨɬɪɟɛɭɽ ɝɨɪɢɡɨɧɬɚɥɶɧɨʀ ɩɟɪɟɞɚɱɿ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɜɿɞ ɿɧɲɢɯ ɡɚɪɚɠɟɧɢɯ ɪɚɤɿɜ ɞɥɹ 

ɩɿɞɬɪɢɦɤɢ ʀɯ ɩɨɩɭɥɹɰɿɣ ɧɚ ɯɚɡɹɹɯ. Ʉɪɿɦ ɬɨɝɨ, ɜɧɭɬɪɿɲɧɶɨ ɫɢɦɛɿɨɬɢɱɧɚ ɤɨɧɤɭɪɟɧɰɿɹ 

ɩɪɢ ɜɢɫɨɤɿɣ ɳɿɥɶɧɨɫɬɿ ɦɨɠɟ ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚɬɢ ɧɚ ɩɪɢɫɬɨɫɨɜɚɧɿɫɬɶ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, 

ɩɨɬɟɧɰɿɣɧɨ ɡɦɿɧɸɸɱɢ ʀɯ ɯɚɪɱɨɜɭ ɩɨɜɟɞɿɧɤɭ ɞɨ ɛɿɥɶɲ ɚɝɪɟɫɢɜɧɨʀ, ɳɨ ɦɨɠɟ ɡɚɜɞɚɬɢ 

ɲɤɨɞɢ ɯɚɡɹʀɧɭ (Landler et al., 2019). 

ȼɡɚɽɦɨɜɿɞɧɨɫɢɧɢ ɦɿɠ ɛɪɚɧɯɿɨɛɞɟɥɿɞɚɦɢ ɬɚ ɪɚɤɚɦɢ ɬɚɤɨɠ ɿɥɸɫɬɪɭɸɬɶɫɹ 

ɞɨɫɥɿɞɠɟɧɧɹɦɢ, ɹɤɿ ɞɨɤɭɦɟɧɬɭɸɬɶ ʀɯ ɱɢɫɟɥɶɧɿɫɬɶ ɭ ɪɿɡɧɢɯ ɪɟɝɿɨɧɚɯ. ɇɚɩɪɢɤɥɚɞ, 

ɞɨɫɥɿɞɠɟɧɧɹ Vlach (2017) ɩɨɜɿɞɨɦɢɥɢ ɩɪɨ ɫɟɪɟɞɧɸ ɤɿɥɶɤɿɫɬɶ 6,9 ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɧɚ 

Austropotamobius torrentium ɭ ɩɿɜɧɿɱɧɿɣ ȱɬɚɥɿʀ, ɬɨɞɿ ɹɤ ɭ ɞɟɹɤɢɯ ɩɨɩɭɥɹɰɿɹɯ ɭ Ƚɪɟɰɿʀ 

ɰɟɣ ɩɨɤɚɡɧɢɤ ɫɹɝɚɜ 145,5 ɨɫɨɛɢɧ ɧɚ ɨɞɧɨɝɨ ɪɚɤɚ. Ɍɚɤɿ ɜɚɪɿɚɰɿʀ ɜ ɱɢɫɟɥɶɧɨɫɬɿ ɦɨɠɭɬɶ 

ɧɚɞɚɬɢ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɫɬɚɧ ɡɞɨɪɨɜ’ɹ ɩɨɩɭɥɹɰɿɣ ɪɚɤɿɜ ɬɚ ɹɤɿɫɬɶ ʀɯ ɫɟɪɟɞɨɜɢɳɚ 
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ɿɫɧɭɜɚɧɧɹ. ȼɢɫɨɤɚ ɳɿɥɶɧɿɫɬɶ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɱɚɫɬɨ ɤɨɪɟɥɸɽ ɡ ɦɟɧɲ ɩɨɪɭɲɟɧɢɦɢ ɬɚ 

ɱɢɫɬɿɲɢɦɢ ɜɨɞɧɢɦɢ ɫɟɪɟɞɨɜɢɳɚɦɢ, ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ ɡɞɨɪɨɜɭ ɟɤɨɫɢɫɬɟɦɭ. 

Ʉɪɿɦ ɬɨɝɨ, ɩɪɢɫɭɬɧɿɫɬɶ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɦɨɠɟ ɫɥɭɠɢɬɢ ɛɿɨɿɧɞɢɤɚɬɨɪɨɦ 

ɟɤɨɥɨɝɿɱɧɨɝɨ ɫɬɚɧɭ ɩɨɩɭɥɹɰɿɣ ɪɚɤɿɜ. Ȼɭɥɨ ɩɨɦɿɱɟɧɨ, ɳɨ ɱɢɫɟɥɶɧɿɫɬɶ ɿ ɪɿɡɧɨɦɚɧɿɬɧɿɫɬɶ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɦɨɠɭɬɶ ɜɿɞɨɛɪɚɠɚɬɢ ɫɬɚɧ ɡɞɨɪɨɜ’ɹ ɩɨɩɭɥɹɰɿɣ ɪɚɤɿɜ ɬɚ ʀɯ ɫɟɪɟɞɨɜɢɳ 

ɿɫɧɭɜɚɧɧɹ, ɨɫɤɿɥɶɤɢ ɰɿ ɨɪɝɚɧɿɡɦɢ ɱɭɬɥɢɜɿ ɞɨ ɡɦɿɧ ɹɤɨɫɬɿ ɜɨɞɢ ɬɚ ɫɬɪɭɤɬɭɪɢ 

ɫɟɪɟɞɨɜɢɳɚ (Scalici et al., 2010). Ɂɧɢɠɟɧɧɹ ɩɨɩɭɥɹɰɿɣ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɦɨɠɟ 

ɫɢɝɧɚɥɿɡɭɜɚɬɢ ɩɪɨ ɧɚɹɜɧɿɫɬɶ ɟɤɨɥɨɝɿɱɧɢɯ ɫɬɪɟɫɨɪɿɜ, ɹɤɿ ɜɩɥɢɜɚɸɬɶ ɧɚ ɡɞɨɪɨɜ’ɹ ɪɚɤɿɜ, 

ɬɚɤɢɯ ɹɤ ɡɚɛɪɭɞɧɟɧɧɹ ɚɛɨ ɞɟɝɪɚɞɚɰɿɹ ɫɟɪɟɞɨɜɢɳɚ ɿɫɧɭɜɚɧɧɹ.  

ɑɢɫɟɥɶɧɿɫɬɶ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɧɚ ɪɿɱɤɨɜɢɯ ɪɚɤɚɯ ɽ ɜɚɠɥɢɜɢɦ ɚɫɩɟɤɬɨɦ ɞɥɹ 

ɪɨɡɭɦɿɧɧɹ ɫɢɦɛɿɨɬɢɱɧɢɯ ɜɡɚɽɦɢɧ. Ȳɯ ɩɪɢɫɭɬɧɿɫɬɶ ɦɨɠɟ ɜɤɚɡɭɜɚɬɢ ɧɚ ɫɬɚɧ ɡɞɨɪɨɜ’ɹ 

ɩɨɩɭɥɹɰɿɣ ɪɚɤɿɜ ɬɚ ɹɤɿɫɬɶ ɩɪɿɫɧɨɜɨɞɧɢɯ ɟɤɨɫɢɫɬɟɦ. Ɇɨɧɿɬɨɪɢɧɝ ɳɿɥɶɧɨɫɬɿ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɦɨɠɟ ɧɚɞɚɬɢ ɰɿɧɧɭ ɿɧɮɨɪɦɚɰɿɸ ɞɥɹ ɡɚɯɨɞɿɜ ɡɿ ɡɛɟɪɟɠɟɧɧɹ, 

ɫɩɪɹɦɨɜɚɧɢɯ ɧɚ ɡɚɯɢɫɬ ɹɤ ɪɚɤɿɜ, ɬɚɤ ɿ ʀɯ ɩɪɢɪɨɞɧɢɯ ɫɟɪɟɞɨɜɢɳ ɿɫɧɭɜɚɧɧɹ. 
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ВИСНОВКИ  
 
1. Ɇɨɥɟɤɭɥɹɪɧɢɣ ɮɿɥɨɝɟɧɟɬɢɱɧɢɣ ɚɧɚɥɿɡ ɡɚ ɹɞɟɪɧɢɦɢ ɝɟɧɚɦɢ 28S ɿ ITS ɬɚ 

ɦɿɬɨɯɨɧɞɪɿɚɥɶɧɢɦɢ ɝɟɧɚɦɢ 16S ɬɚ CO1 ɩɨɤɚɡɚɜ, ɳɨ ɪɿɞ Branchiobdella ɿɡ Ɂɚɯɿɞɧɨʀ 

ɉɚɥɟɚɪɤɬɢɤɢ ɩɿɞɪɨɡɞɿɥɹɽɬɶɫɹ ɧɚ ɜɿɫɿɦ ɨɫɧɨɜɧɢɯ ɟɜɨɥɸɰɿɣɧɢɯ ɥɿɧɿɣ (ɤɥɚɞ), ɹɤɿ 

ɜɿɞɩɨɜɿɞɚɸɬɶ ɜɢɞɚɦ B. kozarovi, B. balcanica, B.pentadonta, B. italica, B. astaci, B. 

hexadonta, B. parasita, B. sp.n.. ȼɩɟɪɲɟ ɨɬɪɢɦɚɧɨ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ȾɇɄ B. kozarovi. 

2. ȼɿɞɦɿɧɧɨɫɬɿ ɜ ɡɨɜɧɿɲɧɿɣ ɿ ɜɧɭɬɪɿɲɧɿɣ ɦɨɪɮɨɥɨɝɿʀ, ɚ ɬɚɤɨɠ ɫɬɭɩɿɧɶ ɞɢɜɟɪɝɟɧɰɿʀ ɡɚ 

ɱɨɬɢɪɦɚ ɹɞɟɪɧɢɦɢ ɬɚ ɦɿɬɨɯɨɧɞɪɿɚɥɶɧɢɦɢ ɝɟɧɚɦɢ ɫɜɿɞɱɚɬɶ ɩɪɨ ɜɢɞɨɜɢɣ ɫɬɚɬɭɫ 

ɩɨɩɭɥɹɰɿʀ ɛɪɚɧɯɿɨɛɞɟɥɿɞ (Branchiobdella sp.n.) ɡɿ ɋɥɨɜɟɧɿʀ.   

3. Ʉɨɦɛɿɧɨɜɚɧɢɣ ɦɨɪɮɨɥɨɝɿɱɧɢɣ, ɮɿɥɨɝɟɧɟɬɢɱɧɢɣ ɬɚ ɞɟɥɿɦɿɬɚɰɿɣɧɢɣ ɚɧɚɥɿɡɢ 

ɪɨɡɞɿɥɹɸɬɶ ɤɥɚɞɭ ɜɢɞɭ B. parasita ɳɨɧɚɣɦɟɧɲɟ ɧɚ ɬɪɢ ɫɭɛɤɥɚɞɢ, ɹɤɿ ɦɚɸɬɶ 

ɫɬɚɬɭɫ ɜɢɞɿɜ ɚɛɨ ɩɿɞɜɢɞɿɜ.  

4. Ɏɿɥɨɝɟɧɟɬɢɱɧɢɣ ɚɧɚɥɿɡ ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ ɹɞɟɪɧɢɯ ɿ ɦɿɬɨɯɨɧɞɪɿɚɥɶɧɢɯ ɝɟɧɿɜ ɡ 

ɜɢɫɨɤɨɸ ɛɭɬɫɬɪɟɩ-ɩɿɞɬɪɢɦɤɨɸ ɜɢɹɜɥɹɽ ɮɿɥɨɝɟɧɿɸ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɹɤɚ ɜɿɞɩɨɜɿɞɚɽ 

ɮɿɥɨɝɟɧɿʀ ʀɯɧɿɯ ɯɚɡɹʀɜ – ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ. ɇɚɲ ɚɧɚɥɿɡ ɩɿɞɬɜɟɪɞɠɭɽ ɫɩɨɪɿɞɧɟɧɿɫɬɶ B. 

kozarovi ɡ B. balcanica, ɹɤ ɿ ʀɯɧɿɯ ɯɚɡɹʀɜ –ɞɨɜɝɨɩɚɥɨɝɨ ɬɚ ɲɢɪɨɤɨɩɚɥɨɝɨ ɪɿɱɤɨɜɢɯ 

ɪɚɤɿɜ. 

5. Ƚɟɨɝɪɚɮɿɱɧɟ ɩɨɲɢɪɟɧɧɹ ɝɚɩɥɨɬɢɩɿɜ B. kozarovi ɜ ɍɤɪɚʀɧɿ ɜɿɞɨɛɪɚɠɚɽ ɿɫɬɨɪɢɱɧɿ 

ɲɥɹɯɢ ɦɿɝɪɚɰɿʀ ɞɨɜɝɨɩɚɥɨɝɨ ɪɚɤɚ, ɹɤɿ ɜɤɥɸɱɚɸɬɶ ɞɜɚ ɨɫɧɨɜɧɿ ɧɚɩɪɹɦɤɢ: ɡɚɯɿɞɧɢɣ 

(ɱɟɪɟɡ Ɂɚɯɿɞɧɟ ɭɡɛɟɪɟɠɠɹ ɑɨɪɧɨɝɨ ɦɨɪɹ ɞɨ ɪ. Ⱦɭɧɚɣ ɬɚ ɪ. ɉɿɜɞɟɧɧɢɣ Ȼɭɝ) ɬɚ 

ɫɯɿɞɧɢɣ (ɱɟɪɟɡ ɋɯɿɞɧɟ ɭɡɛɟɪɟɠɠɹ ɑɨɪɧɨɝɨ ɦɨɪɹ ɞɨ ɪ. Ⱦɨɧ, ɪ. ɋɿɜɟɪɫɶɤɢɣ Ⱦɨɧɟɰɶ 

ɬɚ ɪ. Ⱦɧɿɩɪɨ). 

6. ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɤɚɡɚɥɢ, ɳɨ Branchiobdella kozarovi ɡɞɚɬɧɚ 

ɩɪɨɬɹɝɨɦ 60 ɞɧɿɜ ɩɟɪɟɧɨɫɢɬɢ ɬɢɦɱɚɫɨɜɭ ɜɿɞɫɭɬɧɿɫɬɶ ɪɚɤɚ, ɳɨ ɦɨɠɟ ɦɚɬɢ ɜɚɠɥɢɜɟ 

ɡɧɚɱɟɧɧɹ ɞɥɹ ɜɢɠɢɜɚɧɧɹ ɰɶɨɝɨ ɟɤɬɨɫɢɦɛɿɨɧɬɚ ɜ ɩɪɢɪɨɞɧɢɯ ɭɦɨɜɚɯ. B. kozarovi 

ɡɚɫɟɥɹɽ ɿɧɬɪɨɞɭɤɨɜɚɧɿ ɜɢɞɢ ɪɚɤɿɜ, ɨɛɢɪɚɸɱɢ ɬɿ ɫɚɦɿ ɞɿɥɹɧɤɢ ɬɿɥɚ, ɳɨ ɣ ɭ ɫɜɨʀɯ 

ɧɚɬɢɜɧɢɯ ɯɚɡɹʀɜ. 
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7. Ʉɨɤɨɧɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɬɚ ʀɯɧɽ ɪɨɡɬɚɲɭɜɚɧɧɹ ɧɚ ɬɿɥɿ ɪɿɱɤɨɜɨɝɨ ɪɚɤɚ ɞɨɡɜɨɥɹɸɬɶ ɧɟ 

ɥɢɲɟ ɿɞɟɧɬɢɮɿɤɭɜɚɬɢ ɜɢɞɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɧɚɜɿɬɶ ɭ ɪɚɡɿ ɜɿɞɫɭɬɧɨɫɬɿ ɞɨɪɨɫɥɢɯ 

ɨɫɨɛɢɧ, ɚɥɟ ɣ ɜɢɹɜɢɬɢ ɯɚɪɚɤɬɟɪ ʀɯɧɿɯ ɫɢɦɛɿɨɬɢɱɧɢɯ ɜɡɚɽɦɢɧ ɿɡ ɪɚɤɚɦɢ – 

ɥɨɤɚɥɿɡɚɰɿɸ, ɪɨɡɩɨɞɿɥ ɧɿɲ, ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɿɧɜɚɡɿʀ. 

8. Branchiobdella balcanica ɽ ɟɤɬɨɫɢɦɛɿɨɧɬɨɦ Astacus astacus, ɦɚɽ ɧɢɡɶɤɟ ɝɟɧɟɬɢɱɧɟ 

ɪɿɡɧɨɦɚɧɿɬɬɹ, ɬɨɦɭ ɣɨɝɨ ɜɢɠɢɜɚɧɧɹ ɡɚɥɟɠɢɬɶ ɜɿɞ ɡɛɟɪɟɠɟɧɧɹ ɩɨɩɭɥɹɰɿɣ 

ɲɢɪɨɤɨɩɚɥɨɝɨ ɪɚɤɚ. 

9. ɉɿɞɜɢɞ Branchiobdella balcanica sketi Karaman, 1967 ɧɟ ɽ ɜɚɥɿɞɧɢɦ. ȼɚɪɿɚɰɿʀ 

ɤɨɩɭɥɹɬɢɜɧɨʀ ɛɭɪɫɢ, ɡɨɤɪɟɦɚ ɬɿ, ɡɚ ɹɤɢɦɢ ɜɢɞɿɥɢɥɢ ɰɟɣ ɩɿɞɜɿɞ ɭ ɦɟɠɚɯ 

Branchiobdella balcanica Moszynski, 1938, ɡɚɥɟɠɚɬɶ ɜɿɞ ɫɬɚɞɿʀ ɡɪɿɥɨɫɬɿ ɨɫɨɛɢɧ ɿ ɧɟ 

ɦɨɠɭɬɶ ɫɥɭɠɢɬɢ ɞɥɹ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɩɿɞɜɢɞɭ. Ɏɿɥɨɝɟɧɟɬɢɱɧɢɣ ɚɧɚɥɿɡ ɡɚ ɱɨɬɢɪɦɚ 

ɝɟɧɚɦɢ ɧɟ ɩɿɞɬɜɟɪɞɠɭɽ ɣɨɝɨ ɝɟɧɟɬɢɱɧɨʀ ɜɿɞɨɤɪɟɦɥɟɧɨɫɬɿ. 

10.  Branchiobdella astaci ɛɭɜ ɱɢɫɟɥɶɧɢɦ ɭ ɫɬɚɪɢɯ ɦɭɡɟɣɧɢɯ ɡɪɚɡɤɚɯ, ɚɥɟ ɣɨɝɨ ɧɟ 

ɡɧɚɣɲɥɢ ɜ ɫɭɱɚɫɧɢɯ ɡɛɨɪɚɯ, ɳɨ ɦɨɠɟ ɫɜɿɞɱɢɬɢ ɩɪɨ ɫɭɬɬɽɜɟ ɫɤɨɪɨɱɟɧɧɹ ɣɨɝɨ 

ɩɨɩɭɥɹɰɿɣ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

181 



 

 

 

СПИСОК ВИКОРИСТАНИХ ЛІТЕРАТУРНИХ ДЖЕРЕЛ 

 

 
1. Ackefors, H. (2017). The positive effects of established crayfish introductions in 

Europe. In Crayfish in Europe as alien species (pp. 49-60). Routledge. 

2. Alderman, D. R., & Polglase, J. L. (1988). Pathogens, parasites and commensales: 

Freshwater crayfish: biology, management and exploitation. Groom Helm; Portland 

(Oreg.): Timber press, London; Sydney, 167. 

3. Amouret, J., Bertocchi, S., Brusconi, S., Fondi, M., Gherardi, F., Grandjean, F. & 

Sout\-Grosset, C. (2015). The first record of translocated Zhite-claZed cra\fish from the 

Austropotamobius pallipes comple[ in Sardinia (Ital\). JRXUQaO RI LLPQRORJ\, 74(3), 

491-500. 

4. Bănărescu, P. M. (2004). Distribution pattern of the aquatic fauna of the Balkan 

Peninsula. In Balkan biodiversity: pattern and process in the European hotspot (pp. 

203-217). Dordrecht: Springer Netherlands. 

5. Bilgin, R. (2011). Back to the suture: the distribution of intraspecific genetic 

diversit\ in and around Anatolia. IQWeUQaWLRQaO JRXUQaO RI MROecXOaU ScLeQceV, 12(6), 

4080-4103. 

6. Bláha, M., Patoka, J., Policar, T., Śliwińska, K., Alekhnovich, A., Berezina, N., ... & 

Maguire, I. (2023). Phylogeographic patterns of genetic diversity in Pontastacus 

leptodactylus (Decapoda: Astacidae): is the hypothesis of the taxonomically rich genus 

Pontastacus true?. Zoological journal of the linnean society, 199(1), 140-155. 

7. Boshko, E. (2010). The parasites and commensals of crayfishes of Russian and 

Ukrainian water bodies. Izvestiya Penzenskogo Gosudarstvennogo Pedagogicheskogo 

Universiteta imeni VG Belinskogo, 17(21), 39-44. 

8. Boshko, E. G. (1983). Small worms dwelling on river crayfish of some water bodies 

in the Ukraine. Vestnik zool., 7, 13-20. 
182 



 

9. Boshko, E. G. (2005). On distribution of the annelid commensal Branchiobdella 

kozarovi (Annelida: Clitellata). III international conference “Biodiversity and role of 

zoocoenosis in natural and anthropogenic ecosystems”, 4-6 October, Dnepropetrovsk, 

25-26. 

10. Bracken-Grissom, H. D., Ahyong, S. T., Wilkinson, R. D., Feldmann, R. M., 

Schweitzer, C. E., Breinholt, J. W., ... & Crandall, K. A. (2014). The emergence of 

lobsters: phylogenetic relationships, morphological evolution and divergence time 

comparisons of an ancient group (Decapoda: Achelata, Astacidea, Glypheidea, 

Polychelida). Systematic Biology, 63(4), 457-479. 

11. Branchiobdella Odier, 1823 in GBIF Secretariat (2023). GBIF Backbone Taxonomy. 

Checklist dataset https://doi.org/10.15468/39omei accessed via GBIF.org on 2025-03-26. 

12. Brinkhurst, R. O. (1999). Lumbriculids, branchiobdellidans and leeches: an 

overview of recent progress in phylogenetic research on clitellates. In Aquatic 

Oligochaetes: Proceedings of the 7th International Symposium on Aquatic Oligochaetes 

held in Presque Isle, Maine, USA, 18–22 August 1997 (pp. 281-290). Springer 

Netherlands. 

13. Brown, B. L., & Creed Jr, R. P. (2004). Host preference by an aquatic ectosymbiotic 

annelid on 2 sympatric species of host crayfishes. Journal of the North American 

Benthological Society, 23(1), 90-100. 

14. Brown, B. L., Creed, R. P., & Dobson, W. E. (2002). Branchiobdellid annelids and 

their crayfish hosts: are they engaged in a cleaning symbiosis?. Oecologia, 132, 250-255. 

15. Brown, B. L., Creed, R. P., Skelton, J., Rollins, M. A., & Farrell, K. J. (2012). The 

fine line between mutualism and parasitism: complex effects in a cleaning symbiosis 

demonstrated by multiple field experiments. Oecologia, 170, 199-207. 

16. Canegallo, M. A. (1928). Una nuova specie di Branchiobdella–Branchiobdella 

italica. Atti della Società italiana di scienze naturali, e del Museo civile di storia naturale, 

67, 214-224.   

17. Cardini, A., & Ferraguti, M. (2004). The phylogeny of Branchiobdellida (Annelida, 

Clitellata) assessed by sperm characters. Zoologischer Anzeiger-A Journal of Comparative 

Zoology, 243(1-2), 37-46. 

183 



 

18. Cardini, A., Ferraguti, M., & Gelder, S. R. (2000). A phylogenetic assessment of the 

branchiobdellidan family Branchiobdellidae (Annelida, Clitellata) using spermatological 

and somatic characters. Zoologica Scripta, 29(4), 347-366. 

19. Chekanovskaya, O. V. (1962). Aquatic Oligochaeta of the USSR. Key to the Fauna 

of the USSR. 411 pp. 

20. Chucholl, C., & Daudey, T. (2008). First record of Orconectes juvenilis (Hagen, 

1870) in eastern France: update to the species identity of a recently introduced orconectid 

crayfish (Crustacea: Astacida). Aquatic Invasions, 3(1), 105-107. 

21. Clement, M., Snell, Q., Walker, P., Posada, D., & Crandall, K. (2004). TCS: 

estimating gene genealogies. In Proceedings of the 16th International Parallel and 

Distributed Processing Symposium (Vol. 311, No. 4, pp. 1110-1116). Fort Lauderdale, FL, 

15–19 April. 

22. Crandall, K. A., & Buhay, J. E. (2008). Global diversity of crayfish (Astacidae, 

Cambaridae, and Parastacidae—Decapoda) in freshwater. Freshwater animal diversity 

assessment, 295-301. 

23. Creed, R. P., Thomas, M. J., Meeks, A. L., & Brown, B. L. (2024). Ectosymbionts 

improve host gill function in a freshwater cleaning symbiosis. Symbiosis, 94(2), 207-218. 

24. DeWitt, P. D., Williams, B. W., Lu, Z. Q., Fard, A. N., & Gelder, S. R. (2013). 

Effects of environmental and host physical characteristics on an aquatic symbiont. 

Limnologica, 43(3), 151-156. 

25. Dos Reis, M., ThaZornZattana, Y., Angelis, K., Telford, M. J., Donoghue, P. C., & 

Yang, Z. (2015). Uncertaint\ in the timing of origin of animals and the limits of precision 

in molecular timescales. CXUUeQW bLRORJ\, 25(22), 2939-2950. 

26. Duris, Z., Horká, I., Kristian, J., & Kozák, P. (2006). Some cases of macro-epibiosis 

on the invasive crayfish Orconectes limosus in the Czech Republic. Bulletin Français de 

la Pêche et de la Pisciculture, (380-381), 1325-1337. 

27. Edgerton, B. F., Evans, L. H., Stephens, F. J., & Overstreet, R. M. (2002). Synopsis 

of freshwater crayfish diseases and commensal organisms. Aquaculture, 206(1-2), 57-135. 

28. Erséus, C., & Källersjö, M. (2004). 18S rDNA phylogeny of Clitellata (Annelida). 

Zoologica Scripta, 33(2), 187-196. 

184 



 

29. Fard, A. N., & Gelder, S. R. (2011). First report of Branchiobdella kozarovi 

Subchev, 1978 (Annelida: Clitellata) in Iran, and its distribution in the eastern 

Euro-Mediterranean subregion. Acta zoologica bulgarica, 63(1), 105-108. 

30. Ferraguti, M., & Erseus, C. (1999). Sperm types and their use for a phylogenetic 

analysis of aquatic clitellates. In Reproductive strategies and developmental patterns in 

annelids (pp. 225-237). Dordrecht: Springer Netherlands. 

31. Fišer, C., Zagmajster, M., & Zakšek, V. (2013). Coevolution of life history traits and 

morphology in female subterranean amphipods. Oikos, 122(5), 770-778. 

32. Folmer, O., Black, M., Hoeh, W., Lutz, R., & Vrijenhoek, R. (1994). DNA primers 

for amplification of mitochondrial cytochrome c oxidase subunit I from diverse metazoan 

invertebrates. Molecular Marine Biology and Biotechnology, 3(5), 294-299. 

33. Franzén, Å. (1962). Notes on the morphology and histology of Xironogiton instabila 

(Moore, 1893)(Fam. Branchiobdellidae) with special reference to the muscle cells. 

Zoologiska Bidrag från Uppsala, 35, 369-383. 

34. Fuerst, M. (1984). Introduction of Pacifastacus leniusculus (Dana) into Sweden. 

FASO EIFAC Technical Paper, 42, 400-404. 

35. Füreder, L., & Machino, Y. (2002). A revised determination key of freshwater 

crayfish in Europe. Berichte des naturwissenschaftlich-medizinischen Vereins in 

Innsbruck, 89, 169-178. 

36. Füreder, L., Summerer, M., & Brandstätter, A. (2009). Phylogeny and species 

composition of five European species of Branchiobdella (Annelida: Clitellata: 

Branchiobdellida) reflect the biogeographic history of three endangered crayfish species. 

Journal of Zoology, 279(2), 164-172. 

37. Gelder, S. R. (1996). A review of the taxonomic nomenclature and a checklist of the 

species of the Branchiobdellae (Annelida: Clitellata). Proceedings of the Biological 

Society of Washington, 109, 653-663. 

38. Gelder, S. R. (1996). A review of the taxonomic nomenclature and a checklist of the 

species of the Branchiobdellae (Annelida: Clitellata). Proceedings of the Biological 

Society of Washington, 109, 653-663. 

185 



 

39. Gelder, S. R. (1999). Zoogeography of branchiobdellidans (Annelida) and 

temnocephalidans (Platyhelminthes) ectosymbiotic on freshwater crustaceans, and their 

reactions to one another in vitro. Hydrobiologia, 406, 21-31. 

40. Gelder, S. R. (1999). Zoogeography of branchiobdellidans (Annelida) and 

temnocephalidans (Platyhelminthes) ectosymbiotic on freshwater crustaceans, and their 

reactions to one another in vitro. Hydrobiologia, 406, 21-31. 

41. Gelder, S. R. (2004). Endemic ectosymbiotic branchiobdellidans (Annelida: 

Clitellata) reported on three" export" species of North American crayfish (Crustacea: 

Astacoidea). Freshwater Crayfish, 14, 221-227. 

42. Gelder, S. R. (2005). First report of Branchiobdellidans from Lake Tahoe. Crayfish 

New: IAA Newsletter, 27, 156-157. 

43. Gelder, S. R. (2011). Reassignment of a Central American species of the 

Branchiobdellida (Annelida: Clitellata) to Forbesodrilus ng. Acta zoologica bulgarica, 63, 

119-123. 

44. Gelder, S. R., & Brinkhurst, R. O. (1990). An assessment of the phylogeny of the 

Branchiobdellida (Annelida: Clitellata), using PAUP. Canadian Journal of Zoology, 68(6), 

1318-1326. 

45. Gelder, S. R., & Hall, L. A. (1990). Description of Xironogiton victoriensis n. sp. 

from British Columbia, Canada, with remarks on other species and a Wagner analysis of 

Xironogiton (Clitellata: Branchiobdellida). Canadian Journal of Zoology, 68(11), 

2352-2359. 

46. Gelder, S. R., & Hall, L. A. (1990). Description of Xironogiton victoriensis n. sp. 

from British Columbia, Canada, with remarks on other species and a Wagner analysis of 

Xironogiton (Clitellata: Branchiobdellida). Canadian Journal of Zoology, 68(11), 

2352-2359. 

47. Gelder, S. R., & Messick, G. (2006). First Report of the Aberrant Association of 

Branchiobdellidans (Annelida: Clitellata) on Blue Crabs (Crustacea: Decapoda) in 

Chesapeake Bay, Maryland, USA. Invertebrate Biology, 51-55. 

186 



 

48. Gelder, S. R., & Siddall, M. E. (2001). Phylogenetic assessment of the 

Branchiobdellidae (Annelida, Clitellata) using 18S rDNA, mitochondrial cytochrome c 

oxidase subunit I and morphological characters. Zoologica Scripta, 30(3), 215-222. 

49. Gelder, S. R., & Williams, B. W. (2016). Global Overview of Branchiobdellida 

(Annelida: Clitellata). Freshwater Crayfish: A Global Overview. CRC Press, New York, 

628-654. 

50. Gelder, S. R., Carter, H. C., & Lausier, D. N. (2001). Distribution of crayfish worms 

or branchiobdellidans (Annelida: Clitellata) in New England. Northeastern Naturalist, 

8(1), 79-92. 

51. Gelder, S. R., Carter, H. C., & Lausier, D. N. (2001). Distribution of crayfish worms 

or branchiobdellidans (Annelida: Clitellata) in New England. Northeastern Naturalist, 

8(1), 79-92. 

52. Gelder, S. R., Delmastro, G. B., & Ferraguti, M. (1994). A report on 

branchiobdellidans (Annelida: Clitellata) and a taxonomic key to the species in northern 

Italy, including the first record of Cambarincola mesochoreus on the introduced American 

red swamp crayfish. Boll. Zool, 61, 179-183. 

53. Gelder, S. R., Delmastro, G. B., & Rayburn, J. N. (1999). Distribution of native and 

exotic branchiobdellidans (Annelida: Clitellala) on their respective crayfish hosts in 

northern Italy, with the first record of native Branchiobdella species on an exotic North 

American crayfish. Journal of Limnology, 58, 20-24. 

54. Gelder, S. R., Gagnon, N. L., & Nelson, K. (2002). Taxonomic considerations and 

distribution of the Branchiobdellida (Annelida: Clitellata) on the North American 

continent. Northeastern Naturalist, 9(4), 451-468. 

55. Geneious Prime, Version 2024.1.2, Biomatters Ltd., Auckland, New Zealand. 

Available from: https://www.geneious.com 

56. Georgévitch, J. (1957). Les branchiobdellides de Yougoslavie. Bulletin de 

l’Académie des Sciences, XVIII, Classe des Sciences Mathématiques et Naturelles, 5, 5-26. 

57. Gherardi, F., Cenni, F., Crudele, G., & Mori, M. (2002). Infestation rate of 

branchiobdellids in Austropotamobius pallipes italicus from a stream of Central Italy: 

preliminary results. Bulletin Francais de la Peche et de la Pisciculture, (367), 785-792. 

187 



 

58. Grabda, E., & Wierzbicka, J. (1969). The problem of parasitism of the species of the 

genus Branchiobdella Odier, 1823. Polskie archiwum hydrobiologii, 16(29), 93-104. 

59. Hall, B. G. (2013). Building phylogenetic trees from molecular data with MEGA. 

Molecular biology and evolution, 30(5), 1229-1235. 

60. Hobbs Iii, H. H., Jass, J. P., & Huner, J. V. (1989). A review of global crayfish 

introductions with particular emphasis on two North American species (Decapoda, 

Cambaridae). Crustaceana, 299-316. 

61. Holdich, D. M., Reynolds, J. D., Souty-Grosset, C., & Sibley, P. J. (2009). A review 

of the ever increasing threat to European crayfish from non-indigenous crayfish species. 

Knowledge and management of aquatic ecosystems, (394-395), 11.   

62. Holdich, D. M., Re\nolds, J. D., Sout\-Grosset, C., & Sible\, P. J. (2009). A revieZ 

of the ever increasing threat to European cra\fish from non-indigenous cra\fish species. 

KQRZOedJe aQd PaQaJePeQW RI aTXaWLc ecRV\VWePV, (394-395), 11. 

63. Hudson, R. R., Slatkin, M., & Maddison, W. P. (1992). Estimation of levels of gene 

flow from DNA sequence data. Genetics, 132(2), 583-589. 

64. Ivković, M., & Plant, A. (2015). Aquatic insects in the Dinarides: identifying 

hotspots of endemism and species richness shaped by geological and hydrological history 

using Empididae (Diptera). Insect Conservation and Diversity, 8(4), 302-312. 

65. Kal\aanamoorth\, S., Minh, B. Q., Wong, T. K., Von Haeseler, A., & Jermiin, L. S. 

(2017). ModelFinder: fast model selection for accurate ph\logenetic estimates. NaWXUe 

PeWKRdV, 14(6), 587-589. 

66. Karaman, S. M. (1967). Branchiobdellidae Jugoslavije. Buletin i Punimeve 

Shkencore të Fakulteti Filozofi k të Prishtinës, IV,  39-64. 

67. Kimura, M. (1980). A simple method for estimating evolutionary rates of base 

substitutions through comparative studies of nucleotide sequences. Journal of molecular 

evolution, 16, 111-120. 

68. Kliment, J., Turis, P., Janišová, M. (2016). Taxa of vascular plants endemic to the 

Carpathian Mts. Preslia 88:19–76. 

69. Klobučar, G. I. V., Maguire, I., Gottstein, S., & Gelder, S. R. (2006, December). 

Occurrence of Branchiobdellida (Annelida: Clitellata) on freshwatercrayfish in Croatia. In 

188 



 

Annales de Limnologie-International Journal of Limnology (Vol. 42, No. 4, pp. 251-260). 

EDP Sciences. 

70. Klobučar, G. I., Podnar, M., Jelić, M., Franjević, D., Faller, M., Štambuk, A., ... & 

Maguire, I. (2013). Role of the Dinaric Karst (western Balkans) in shaping the 

phylogeographic structure of the threatened crayfish Austropotamobius torrentium. 

Freshwater Biology, 58(6), 1089-1105. 

71. Kolesnikova, M. Y. (2007). New information on branchiobdellidans(Clitellata: 

Branchiobdellida) distribution in pools of Kharkiv region. Visnik Harkivskogo 

nacional’nogo universitetu imeni VN Karazina. Serija: biologija, 6(788), 97-103. 

72. Kolesnikova, M., Soes, D. M., & Utevsky, S. (2012). First record of Branchiobdella 

kozarovi (Clitellata: Branchiobdellida) for the Netherlands, with an overview of the Dutch 

Branchiobdellida. Lauterbornia, 74, 101-103. 

73. Kolesnikova, M.Yu. (2006). New records of Branchiobdellidans (Clitellata: 

Branchiobdellida). Biology: from the Molecule to Biosphere, abstract book of the 1-st Int. 

Young Scientists Conference, V.N. Karazin Kharkiv National University, Kharkiv, 58. 

74. Kolesnykova, M., & Utevsky, S. (2013). New Ukrainian records of Branchiobdella 

parasita (Annelida: Clitellata: Branchiobdellida) from the Danube basin. Scientific Annals 

of the Danube Delta Institute, 19, 35-38. 

75. Kovács, T., & Juhász, P. (2007). Data to the distribution of crayfish worms 

(Branchiobdellidae) in Hungary. Folia Historico-Naturalia Musei Matraensis, 31, 77-79. 

76. Kozarov, G., Michailova, P., Subchev, M. (1972). Studies on Branchiobdellidae 

(Oligochaeta, Annelida) in Bulgaria. Annuaire de l’Université de Sofia, Faculté de 

biologie, 64 (1), 77-89. (In Bulgarian). 

77. Krijgsman, W., Hilgen, F. J., Raffi, I., Sierro, F. J., & Wilson, D. S. (1999). 

Chronolog\, causes and progression of the Messinian salinit\ crisis. NaWXUe, 400(6745), 

652-655. 

78. Kupchinskaya, O. S. (1970). Aquatic Oligochaetes and Their Parasites in the Fauna 

of the Western Regions of Ukraine. Dissertation abstract for the degree of Candidate of 

Biological Sciences, Lviv, Pp 21 (in Russian). 

79. Landler, L., Skelton, J., Painter, M. S., Youmans, P. W., Muheim, R., Creed, R. P., ... 

189 



 

& Phillips, J. B. (2019). Ectos\mbionts alter spontaneous responses to the Earth¶s 

magnetic field in a crustacean. ScLeQWLILc ReSRUWV, 9(1), 3105. 

80. Laurent J. (2007). A French population of Pacifastacus leniusculus bears the North 

American parasite branchiobdellidan ectosymbionts Xironogiton victoriensis. Crayfish 

News. 29(4), 5-6.  

81. Lee, J. H., Kim, T. W., & Choe, J. C. (2009). Commensalism or mutualism: 

conditional outcomes in a branchiobdellid–crayfish symbiosis. Oecologia, 159, 217-224.  

82. Leigh, J.W., Bryant, D. (2015). POPART: full-feature software for haplotype 

network construction. Methods Ecol. Evol. 6, 1110–1116.  

83. Let, M., Loˇzek, F., Kouba, A., Buˇriˇc, M., Bl ғaha, M. (2023). Signal crayfish as a 

threat for European ectosymbionts: overlooked biodiversity losses. Aquat. Sci. 85, 1–13.  

84. Lewontin, R. C. (2014). The apportionment of human diversity. In The concept of 

race in natural and social science (pp. 7-24). Routledge. 

85. Lovrenčić, L., Bonassin, L., Boštjančić, L. L., Podnar, M., Jelić, M., Klobučar, G., 

... & Maguire, I. (2020). New insights into the genetic diversity of the stone crayfish: 

taxonomic and conservation implications. BMC Evolutionary Biology, 20, 1-20. 

86. Lovrenčić, L., Temunović, M., Gross, R., Grgurev, M., & Maguire, I. (2022). 

Integrating population genetics and species distribution modelling to guide conservation of 

the noble crayfish, Astacus astacus, in Croatia. Scientific reports, 12(1), 2040. 

87. Mamos, T., Jażdżewski, K., Čiamporová-Zaťovičová, Z., Čiampor Jr, F., & 

Grabowski, M. (2021). Fuzzy species borders of glacial survivalists in the Carpathian 

biodiversity hotspot revealed using a multimarker approach. Scientific reports, 11(1), 

21629. 

88. Marotta, R., Ferraguti, M., Erseus, C., & Gustavsson, L. M. (2008). Combined-data 

ph\logenetics and character evolution of Clitellata (Annelida) using 18S rDNA and 

morpholog\. ZRRORJLcaO JRXUQaO RI WKe LLQQeaQ SRcLeW\, 154(1), 1-26. 

89. Mažylis, A., & Grigelis, A. (1979). On the disease of the broad-clawed crayfish in 

some Lithuanian lakes. The biology of the crayfish of the Lithuanian inner waters.(Vilnius: 

Mosklas, pp. 121-127 (in Russian). 

190 



 

90. Meijers, M. J., Brocard, G. Y., Whitney, D. L., & Mulch, A. (2020). 

Paleoenvironmental conditions and drainage evolution of the central Anatolian lake 

system (Turkey) during late Miocene to Pliocene surface uplift. Geosphere, 16(2), 

490-509. 

91. Minh, B. Q., Ngu\en, M. A. T., & Von Haeseler, A. (2013). Ultrafast appro[imation 

for ph\logenetic bootstrap. MROecXOaU bLRORJ\ aQd eYROXWLRQ, 30(5), 1188-1195. 

92. Moszyński, A. (1938). Oligochetes parasites de l’ecrevisse (Potamobius astacus L.) 

de la Yougoslavie. Bulletin de la Société Scientifique de Skoplje, 18, 69-75.   

93. Moszynski, A., & Moszynska, M. (1957). Sk oszczety (Oligochaeta) Polski i 

niekt6rych kraj6w Sq siedzkich [Oligochaeta of Poland and several neighbour countries]. 

Pr. Korn. Biol. Pozn. TPN, 18(6), 181-183. 

94. Mráz, P., & Ronikier, M. (2016). Biogeography of the Carpathians: evolutionary and 

spatial facets of biodiversity. Biological journal of the Linnean Society, 119(3), 528-559. 

95. Nei, M., & Gojobori, T. (1986). Simple methods for estimating the numbers of 

synonymous and nonsynonymous nucleotide substitutions. Molecular biology and 

evolution, 3(5), 418-426. 

96. Nesemann, H., & Neubert, E. (1999). Bd. 6/2: Annelida, Clitellata: 

Branchiobdellida, Acanthobdellea, Hirudinea. Spektrum Heidelberg 187pp. 

97. NiZa, N., Archdale, M. V., Matsuoka, T., KaZamoto, A., & Nishi\ama, H. (2014). 

Microhabitat distribution and behaviour of Branchiobdellidan Holtodrilus truncatus found 

on the freshZater shrimp Neocaridina spp. from the Sugo River, Japan. CeQWUaO EXURSeaQ 

JRXUQaO RI BLRORJ\, 9, 80-85. 

98. Nobile, L., Giannetto, S., Trentini, M., & Canestri Trotti, G. (1994). Diffusione di 

Branchiobdella spp.(Oligochaeta: Branchiobdellidae) in Emilia-Romagna e studio al SEM 

di Branchiobdella pentodonta italica. Parassitologia, 36, 96-96. 

99. Oberkofler, B., Quaglio, F., Füreder, L., Fioravanti, M. L., Giannetto, S., Morolli, 

C., & Minelli, G. (2002). Species of Branchiobdellidae (Annelida) on freshwater crayfish 

in south Tyrol (northern Italy). Bulletin Francais de la Peche et de la Pisciculture, (367), 

777-784. 

191 



 

100. Oscoz, J., Tomds, P., & Duron, C. (2010). Review and new records of 

non-indigenous freshwater invertebrates in the Ebro River basin(Northeast Spain). Aquatic 

Invasions, 5(3), 263-284.  

101. Panicz, R., Napora-Rutkowski, Ł., Keszka, S., Skuza, L., Szenejko, M., & 

Śmietana, P. (2019). Genetic diversity in natural populations of noble crayfish (Astacus 

astacus L.) in north-western Poland on the basis of combined SSR and AFLP data. PeerJ, 

7, e7301. 

102. Pârvulescu, L. (2019). Introducing a new Austropotamobius crayfish species 

(Crustacea, Decapoda, Astacidae): A miocene endemism of the Apuseni Mountains, 

Romania. Zoologischer Anzeiger, 279, 94-102. 

103. Pârvulescu, L., Pacioglu, O., & Hamchevici, C. (2011). The assessment of the 

habitat and water quality requirements of the stone crayfish (Austropotamobius 

torrentium) and noble crayfish (Astacus astacus) species in the rivers from the Anina 

Mountains (SW Romania). Knowledge and Management of Aquatic Ecosystems, (401), 03.    

104. Pedra]a-Lara, C., Alda, F., Carran]a, S., & Doadrio, I. (2010). Mitochondrial DNA 

structure of the Iberian populations of the Zhite-claZed cra\fish, Austropotamobius 

italicus italicus (Fa[on, 1914). MROecXOaU SK\ORJeQeWLcV aQd eYROXWLRQ, 57(1), 327-342. 

105. Phillips, A. J., Dornburg, A., Zapfe, K. L., Anderson, F. E., James, S. W., Erspus, C. 

& Williams, B. W. (2019). Ph\logenomic anal\sis of a putative missing link sparks 

reinterpretation of leech evolution. GeQRPe BLRORJ\ aQd EYROXWLRQ, 11(11), 3082-3093. 

106. Pop, V. (1965). Systematische Revision der europäischen Branchiobdelliden 

(Oligochaeta). Zool. Jahrb. Abt. Syst. Oekol. Geogr. Tiere, 92, 219-238. 

107. Puillandre, N., Brouillet, S., & Achaz, G. (2021). ASAP: assemble species by 

automatic partitioning. Molecular Ecology Resources, 21(2), 609-620. 

108. Puillandre, N., Lambert, A., Brouillet, S., & Achaz, G. J. M. E. (2012). ABGD, 

Automatic Barcode Gap Discovery for primary species delimitation. Molecular ecology, 

21(8), 1864-1877. 

109. Purschke, G., Westheide, W., Rohde, D., & Brinkhurst, R. O. (1993). Morphological 

reinvestigation and ph\logenetic relationship of Acanthobdella peledina (Annelida, 

Clitellata). ZRRPRUSKRORJ\, 113(2), 91-101. 

192 



 

110. Quaglio, F., Fioravanti, M. L., Gelder, S. R., Giannetto, S., Trentini, M., Nobile, L., 

... & Morolli, C. (2002). Infestation of the branchiobdellidan, Xironogiton victoriensis 

(Anellida: Clitellata), on the signal crayfish (Pacifastacus leniusculus) from Auenbachl 

Creek, Alto Adige/Südtirol, Italy. In Freshwater Crayfish 13. Proceedings of the thirteenth 

symposium of the International Association of Astacology. Perth, Western Australia, 6-12 

August 2000. (pp. 274-279). Curtin Print and Design,. 

111. Quaglio, F., Morolli, C., Galuppi, R., Bonoli, C., Marcer, F., Nobile, L., ... & 

Tampieri, M. P. (2006). Preliminary investigations of disease-causing organisms in the 

white-clawed crayfish Austropotamobius pallipes complex from streams of northern Italy. 

Bulletin Francais de la Peche et de la Pisciculture, (380-381), 1271-1290. 

112. Rimcheska, B., Georgieva, G., Slaveska-Stamenkovic, V., Smijkov, S., Uzunov, Y., 

& Mitic-Kopanja, D. (2014). New data about occurrence of epibiotic Branchiobdellid 

(Annelida: Branchiobdellea) species on the stone crayfish Austropotamobius torrentium 

(Schrank, 1803) in the Republic of Macedonia. Acta Zoologica Bulgarica, 66, 261-263. 

113. Rosewarne, P. J., Mortimer, R. J. G., & Dunn, A. M. (2012). Branchiobdellidan 

infestation on endangered white-clawed crayfish (Austropotamobius pallipes) in the UK. 

Parasitology, 139(6), 774-780. 

114. Saffo, M. B. (1992). Invertebrates in endosymbiotic associations. American 

Zoologist, 32(4), 557-565. 

115. Santucci, F., Iaconelli, M., Andreani, P., Cianchi, R., Nascetti, G., & Bullini, L. 

(1997). Allo]\me diversit\ of european freshZater cra\fish of the genius 

Austropotamobius. BXOOeWLQ FUaQoaLV de Oa PrcKe eW de Oa PLVcLcXOWXUe, (347), 663-676. 

116. Šarić, I., Klobučar, G., Podnar, M., Štambuk, A., & Maguire, I. (2018). Molecular 

phylogeny of branchiobdellidans (Annelida: Clitellata) and their host–epibiont association 

with Austropotamobius freshwater crayfish. Invertebrate systematics, 32(1), 55-68. 

117. Šarić, I., Klobučar, G., Podnar, M., Štambuk, A., & Maguire, I. (2018). Molecular 

phylogeny of branchiobdellidans (Annelida: Clitellata) and their host-epibiont association 

with Austropotamobius freshwater crayfish. Invertebrate Systematics, 32, 55–68.  

193 



 

118. Savić, I. R. (2008). Diversification of the Balkan fauna: its origin, historical 

development and present status. Inst. Zool., Belgrade; BAS, Sofia; Fac. Life Sci., Vienna; 

SASA, Belgrade & UNESCO MAB Committee, Serbia. Vienna-Belgrade-Sofia,. 

119. SaZ\er, R. T. (1986). Leech biolog\ and behaviour. FeedLQJ, BLRORJ\, EcRORJ\ aQd 

S\VWePaWLcV, 1, 3. 

120. Scalici, M., Di Giulio, A., & Gibertini, G. (2010). Biological and morphological 

aspects of Branchiobdella italica (Annelida: Clitellata) in a native crayfish population of 

central Italy. Italian Journal of Zoology, 77(4), 410-418. 

121. Schmitt, C. B., Burgess, N. D., Coad, L., Belokurov, A., Besançon, C., Boisrobert, 

L., ... & Winkel, G. (2009). Global analysis of the protection status of the world’s forests. 

Biological Conservation, 142(10), 2122-2130. 

122. Schmitt, T. (2007). Molecular biogeography of Europe: Pleistocene cycles and 

postglacial trends. Frontiers in zoology, 4, 1-13. 

123. Schrimpf, A., Theissinger, K., Dahlem, J., Maguire, I., Pârvulescu, L., Schulz, H. K., 

& Schulz, R. (2014). Phylogeography of noble crayfish (a stacus astacus) reveals multiple 

refugia. Freshwater biology, 59(4), 761-776. 

124. Schulz, H. K., & Grandjean, F. (2005). Roundtable session 3: phylogeny of 

European crayfish–improving the taxonomy of European crayfish for a better conservation. 

Bulletin Français de la Pêche et de la Pisciculture, (376-377), 829-836. 

125. Schulz, H. K., Śmietana, P., & Schulz, R. (2006). Estimating the human impact on 

populations of the endangered noble crayfish (Astacus astacus L.) in north‐western 

Poland. Aquatic Conservation: Marine and Freshwater Ecosystems, 16(3), 223-233. 

126. Shrestkha, M., & Utevsky, S. (2024). The distribution of branchiobdellidan worms 

(Annelida: Clitellata) on the noble crayfish, Astacus astacus, in the Transcarpathian region, 

Ukraine. The Journal of VN Karazin Kharkiv National University. Series «Biology», 43, 

85-95. 

127. Siddall, M. E., Trontelj, P., Utevsky, S. Y., Nkamany, M., & Macdonald III, K. S. 

(2007). Diverse molecular data demonstrate that commercially available medicinal leeches 

are not Hirudo medicinalis. Proceedings of the Royal Society B: Biological Sciences, 

274(1617), 1481-1487. 

194 



 

128. Simon, C., Franke, A., & Martin, A. (1991). The polymerase chain reaction: DNA 

extraction and amplification. In Molecular techniques in taxonomy (pp. 329-355). Berlin, 

Heidelberg: Springer Berlin Heidelberg. 

129. Skelton, J., Creed, R. P., & Brown, B. L. (2014). Ontogenetic shift in host tolerance 

controls initiation of a cleaning symbiosis. Oikos, 123(6), 677-686. 

130. Skelton, J., Creed, R. P., & Brown, B. L. (2015). A symbiont's dispersal strategy: 

condition-dependent dispersal underlies predictable variation in direct transmission among 

hosts. Proceedings of the Royal Society B: Biological Sciences, 282(1819), 20152081. 

131. Skuza, L., Keszka, S., Panicz, R., & Śmietana, P. (2016). Molecular characterization 

of the noble crayfish (Astacus astacus L.) population from Pomeranian lakes 

(north-western Poland) based on mitochondrial DNA. Knowledge and Management of 

Aquatic Ecosystems, (417), 13. 

132. Smietana, P. (2001). On the distribution of narrow-clawed crayfish [Astacus 

leptodactylus Esch.] in Western Poland. Animal Science. Scientific Papers of Agricultural 

University of Poznan, 3. 

133. Smietana, P. (2013). Distributional conditionings and interspecific competition of 

the noble crayfish (Astacus astacus L.) and the spiny-cheek crayfish (Orconectes limosus 

Raf.) in the waters of Pomerania. Wydawnictwo Naukowe Uniwersytetu Szczecinskiego. 

Rozprawy i Studia–Uniwersytet Szczecinski, 860, 214. 

134. Śmietana, P., & Wierzbicka, J. (1999). Species of Branchiobdella Odier, 1823 

(Annelida: Clitellata) associated with the crayfish Astacus astacus and Astacus 

leptodactylus in Poland. Freshwater crayfish, 12, 349-355. 

135. Šmietana, P., Krzywosz, T., & Strużyński, W. (2004). Review of the national 

restocking programme “Active protection of native crayfish in Poland” 1999-2001. 

Bulletin Francais de la Peche et de la Pisciculture, (372-373), 289-299. 

136. ĝmietana, P., Schul], H. K., Kes]ka, S., & Schul], R. (2006). A proposal for 

accepting Pontastacus as a genus of European cra\fish Zithin the famil\ Astacidae based 

on a revision of the West and East European ta[onomic literature. BXOOeWLQ FUaQoaLV de Oa 

PrcKe eW de Oa PLVcLcXOWXUe, (380-381), 1041-1052. 

195 



 

137. Souty-Grosset, C., Haffner, P., Reynolds, J. D., Noel, P. Y., & Holdich, D. M. 

(2006). Atlas of crayfish in Europe (p. 188). Paris: Muséum national d'Histoire naturelle. 

138. Stra\er, D. L., & Dudgeon, D. (2010). FreshZater biodiversit\ conservation: recent 

progress and future challenges. JRXUQaO RI WKe NRUWK APeULcaQ BeQWKRORJLcaO SRcLeW\, 

29(1), 344-358. 

139. Subchev, M. (2007). Branchiobdellids (Annelida: Clitellata) found in the crayfish 

and annelid collections of the Natural History Museum of Humboldt University, Berlin, 

Germany. Acta Zoologica Bulgarica, 59(3), 275–282. 

140. Subchev, M. (2008). Branchiobdellida (Annelida: Clitellata) found in the crayfish 

and annelid collections of Paris National Museum of Natural History and on recently 

collected crayfishes from France. Acta Zoologica Bulgarica, 60(3), 233–237. 

141. Subchev, M. (2009). Branchiobdellida (Annelida: Clitellata) found in the crayfish 

collection of the Swedish Museum of Natural History with remarks on the Swedish 

branchiobdellid fauna. Acta Zoologica Bulgarica, 61(3), 284–292. 

142. Subchev, M. (2014). The genus Branchiobdella Odier, 1823 (Annelida, Clitellata, 

Branchiobdellida): a review of its european species. Acta Zoologica Bulgarica, 66(1), 

5-20. 

143. Subchev, M. (2014). The genus Branchiobdella Odier, 1823 (Annelida, Clitellata, 

Branchiobdellida): A review of its European species. Acta Zoologica Bulgarica, 66(1), 

5–20. 

144. Subchev, M. A. (1984). On Hungarian branchiobdellids (Oligochaeta: 

Branchiobdellidae). Miscellanea Zoologica Hungarica, 2, 47–50. 

145. Subchev, M. A. (2011). First record of Branchiobdella Odier, 1823 (Annelida: 

Clitellata) in Albania and an overview of the geographic distribution of Branchiobdella 

hexodonta Gruber, 1882 in Europe. Acta Zoologica Bulgarica, 63(1), 109–112. 

146. Subchev, M. A. (2011). First record of Branchiobdella Odier, 1823 (Annelida: 

Clitellata) in Albania and an overview of the geographic distribution of Branchiobdella 

hexodonta Gruber, 1882 in Europe. Acta Zoologica Bulgarica, 63(1), 109–112. 

147. Subchev, M. A., & Gelder, S. R. (2010). Branchiobdellida (Annelida: Clitellata) 

found in the crayfish collection of the Natural History Museum in Vienna, Austria, with a 

196 



 

re-description of Branchiobdella papillosa Nesemann & Hutter, 2002. Acta Zoologica 

Bulgarica, 62(1), 33–42. 

148. Subchev, M. A., Vaitonis, G., Višinskienė, G., Rimcheska, B. J., & Vagalinski, B. L. 

(2024). The genus Branchiobdella Odier, 1823 (Annelida: Branchiobdellida) in Lithuania, 

with an overview and an identification key to the species in the Baltic countries. Acta 

zoologica Bulgarica., 76(1), 3-10. 

149. Subchev, M., & Rimcheska, B. (2021). Description of Branchiobdella bulgariensis 

sp. n. (Branchiobdellida) from Bulgaria. Acta Zoologica Bulgarica, 73(3), 331–338. 

150. Subchev, M., & Stanimirova, L. (1986). The epibiont Hystricosoma chappuisi 

Michaelsen, 1926 (Oligochaeta, Aeolosomatidae) – new species for Bulgarian fauna. Acta 

Zoologica Bulgarica, 32, 66–68. 

151. Subchev, M., Koutrakis, E., & Perdikaris, C. (2007). Crayfish epibionts 

Branchiobdella sp. and Hystricosoma chappuisi (Annelida: Clitellata) in Greece. Bulletin 

Français de la Pêche et de la Pisciculture, 387, 59–66.  

152. Szenejko, M., Eljasik, P., Panicz, R., & Śmietana, P. (2023). Declining populations 

of Astacus astacus drag European Branchiobdella parasita (Annelida: Clitellata) 

ectosymbionts to serious biodiversity loss. Global Ecology and Conservation, 48, e02719.  

153. Tajima, F. (1983). Evolutionary relationship of DNA sequences in finite populations. 

Genetics, 105(2), 437–460.  

154. Tajima, F. (1989). Statistical method for testing the neutral mutation hypothesis by 

DNA polymorphism. Genetics, 123(3), 585–595.  

155. Tamura, K., Stecher, G., & Kumar, S. (2021). MEGA11: molecular evolutionary 

genetics analysis version 11. Molecular biology and evolution, 38(7), 3022-3027. 

156. Tessler, M., de Carle, D., Voiklis, M. L., Gresham, O. A., Neumann, J. S., Cios, S., 

& Siddall, M. E. (2018). Worms that suck: Ph\logenetic anal\sis of Hirudinea solidifies 

the position of Acanthobdellida and necessitates the dissolution of Rh\nchobdellida. 

MROecXOaU SK\ORJeQeWLcV aQd eYROXWLRQ, 127, 129-134. 

157. Thompson, J. D., Higgins, D. G., & Gibson, T. J. (1994). CLUSTAL W: Improving 

the sensitivity of progressive multiple sequence alignment through sequence weighting, 

197 



 

position-specific gap penalties and weight matrix choice. Nucleic Acids Research, 22(22), 

4673–4680.  

158. Trifinopoulos, J., Ngu\en, L. T., von Haeseler, A., & Minh, B. Q. (2016). 

W-IQ-TREE: a fast online ph\logenetic tool for ma[imum likelihood anal\sis. NXcOeLc 

acLdV UeVeaUcK, 44(W1), W232-W235. 

159. Trontelj, P., Machino, Y., & Sket, B. (2005). Phylogenetic and phylogeographic 

relationships in the crayfish genus Austropotamobius inferred from mitochondrial COI 

gene sequences. Molecular Phylogenetics and Evolution, 34(1), 212–226.  

160. Vedia, I., & Miranda, R. (2013). Review of the state of knowledge of crayfish 

species in the Iberian Peninsula. Limnetica, 32(2), 269–286.  

161. Vedia, I., Oscoz, J., Rueda, J., Miranda, R., García-Roger, E. M., Baquero, E., & 

Gelder, S. R. (2015). An alien ectosymbiotic branchiobdellidan (Annelida: Clitellata) 

adopting exotic crayfish: A biological co-invasion with unpredictable consequences. 

Inland Waters, 5(1), 89–92.  

162. Veselý, L., Buřič, M., & Kouba, A. (2015). Hardy exotic species in temperate zone: 

Can “warm water” crayfish invaders establish regardless of low temperatures? Scientific 

Reports, 5(1), 16340.  

163. Vlach, P., Šrámková, L., Fialová, K., & Nováková, K. (2017). The occurrence of 

branchiobdellidans on stone crayfish (Austropotamobius torrentium) in the Czech 

Republic. Knowledge & Management of Aquatic Ecosystems, 418, 39. 

164. White, T. J., Bruns, T., Lee, S. J. W. T., & Taylor, J. (1990). Amplification and direct 

sequencing of fungal ribosomal RNA genes for phylogenetics. PCR Protocols: A Guide to 

Methods and Applications, 18(1), 315–322. 

165. Wierzbicka, J., & Śmietana, P. (1999). The food of Branchiobdella Odier, 1832 

(Annelida) dwelling on crayfish and the occurrence of the fish parasite Argullus Müller, 

1875 (Crustacea) on the carapace of Pontastacus leptodactylus (Esch.). Acta Ichthyologica 

et Piscatoria, 29, 93–98. 

166. Wojtas, F. (1964). Materiały do poznania skąposzczetów Branchiobdellidae rzeki 

Grabi [Notes on the Family Branchiobdellidae (Oligochaeta) of the river Grabia]. Przegląd 

Zoologiczny, 8, 149–152. 

198 



 

167. Wright, S. (1978). Evolution and the genetics of populations: Vol. 4. Variability 

within and among natural populations. University of Chicago Press. 

168. Yoder, J. A., Tank, J. L., BroZn, B. L., & Hobbs, H. H. (2007). Water e[change 

pertaining to host attachment sites and stream preference in cra\fish-associated 

branchiobdellids, Cambarincola falla[ and Cambarincola ingens (Annelida: Clitellata). 

H\dURbLRORJLa, 592, 523-533. 

169. Zhang, J., Kapli, P., Pavlidis, P., & Stamatakis, A. (2013). A general species 

delimitation method Zith applications to ph\logenetic placements. BLRLQIRUPaWLcV, 29(22), 

2869-2876. 

170. Živić, I., Božanić, M., Todorović, N., & Stojanović, K. (2022). Branchiobdella 

Odier, 1823 (Annelida: Branchiobdellea), a new genus for the fauna of Serbia. Acta 

Zoologica Bulgarica, 74(2), 325–327. 

 

 
 
 

 

 

 

 
 
 

199 



 

 

 

 

 

 

 

ДОДАТКИ 

 
 
Додаток 1. ɋɩɢɫɨɤ ɩɭɛɥɿɤɚɰɿɣ ɡɞɨɛɭɜɚɱɚ ɡɚ ɬɟɦɨɸ ɞɢɫɟɪɬɚɰɿʀ.  
 
ɇɚɭɤɨɜɿ ɩɪɚɰɿ, ɜ ɹɤɢɯ ɨɩɭɛɥɿɤɨɜɚɧɨ ɨɫɧɨɜɧɿ ɧɚɭɤɨɜɿ ɪɟɡɭɥɶɬɚɬɢ ɞɢɫɟɪɬɚɰɿʀ: 

4. Shrestkha, M., & Utevsky, S. (2024). The distribution of branchiobdellidan worms 

(Annelida: Clitellata) on the noble crayfish, Astacus astacus, in the Transcarpathian 

region, Ukraine. The Journal of V.N.Karazin Kharkiv National University. Series 

«Biology», 43, 85-95. https://doi.org/10.26565/2075-5457-2024-43-7  

5. Sydorovsky, S., Shrestkha, M. (2024). Fauna of Crustaceans of the Kharkiv 

Region, Ukraine. Biosystems Diversity, 32 (3), 314–323. 

https://doi.org/10.15421/012434 

6. Solijonov, K., Utevsky, S., Izzatullaev, Z., Umarov, F. U., Fazliddinov, F., 

Shrestkha, M., & Utevsky, A. (2024). First record of Hemiclepsis marginata 

(O.F.Müller, 1773) (Hirudinida: Glossiphoniidae) from the Ferghana Valley, 

Uzbekistan. Ecologica Montenegrina, 75, 74–84. 

https://doi.org/10.37828/em.2024.75.6  

ɇɚɭɤɨɜɿ ɩɪɚɰɿ, ɹɤɿ ɡɚɫɜɿɞɱɭɸɬɶ ɚɩɪɨɛɚɰɿɸ ɦɚɬɟɪɿɚɥɿɜ ɞɢɫɟɪɬɚɰɿʀ: 

5. Shrestkha M., Utevsky, S. (2024). Phylogenetic position and genetic diversity of 

Branchiobdella kozarovi, an ectosymbiont of the narrow-clawed crayfish. Abstract 

book of 4th Central European Symposium of aquatic invertebrates, Stara Lesna, 

Slovakia, 7-12 July. 

200 



 

6. Mariia Kolesnykova (Shrestkha) (2011). Host associations and biogeography of 

Branchiobdella spp. in the Western Balkans. 4th International Conference 

HIRUDINEA: biology, taxonomy, faunistics. 18-21 May, Wierzba, Poland. 

7. Kolesnykova (Shrestkha) M. Yu. (2009). A report on the distribution of 

Branchiobdella astaci (Annelida, Clitellata) in a lake from northern Kazakhstan. IV 

All-Russian Congress of the Parasitological Society of the Russian Academy of 

sciences “Parasitology in the XXI Century – problems, methods, decisions”, St. 

Petersburg, 2, 49-51. 

8. Kolesnykova (Shrestkha) M. Yu. (2009). Localization of Branchibdella kozarovi on 

the Astacus leptodactylus host. Young Zoologist Scientists Conference. Zoology 

Shmalgauzen Institution, Ukrainian National Academy of Sciences, 8-9 April, Kyiv. 

ɇɚɭɤɨɜɿ ɩɪɚɰɿ, ɹɤɿ ɞɨɞɚɬɤɨɜɨ ɜɿɞɨɛɪɚɠɚɸɬɶ ɧɚɭɤɨɜɿ ɪɟɡɭɥɶɬɚɬɢ ɞɢɫɟɪɬɚɰɿʀ:  

4. Kolesnykova (Shrestkha) M., Utevsky S. (2013). New Ukrainian records of 

Branchiobdella parasita (Annelida: Clitellata: Branchiobdellida) from the Danube 

basin. Scientific annals of the Danube Delta Institute, Tulcea, Romania, 19, 35-38.  

http://doi.org/10.7427/DDI.19.05  

5. Mariia Kolesnykova (Shrestkha), D.M. Soes and Serge Utevsky (2012). First 

record of Branchiobdella kozarovi (Clitellata: Branchiobdellida) for the 

Netherlands, with overview of the Dutch Branchiobdellida. Lauterbornia, 74, 

101-103. 

6. Mariia Kolesnykova (Shrestkha), Andrei Utevsky and Serge Utevsky (2008). First 

record of Branchiobdella kozarovi (Clitellata: Branchiobdellida) from eastern 

Ukraine. Lauterbornia, 65, 77-81.  

 
 
 
 
 
 
 
 
 

201 



 

 
 
 
 
 

Додаток 2. Ɋɟɡɭɥɶɬɚɬɢ ɬɟɫɬɭ McDonald and Kreitman ɞɥɹ ɨɰɿɧɤɢ ɧɟɣɬɪɚɥɶɧɨɫɬɿ 

ɟɜɨɥɸɰɿʀ. Ɍɟɫɬ ɞɨɫɬɨɜɿɪɧɢɣ ɩɪɢ ɪɿɜɧɿ ɡɧɚɱɭɳɨɫɬɿ  0.01<P<0.05 

B. italica - B. kozarovi 

 Synonymous Substitutions:  

     Fixed differences between species:   24   Polymorphic sites:   72 

 Nonsynonymous Substitutions:  

     Fixed differences between species:   26   Polymorphic sites:   37 

 Neutrality Index, NI: 0,474 

 Alfa value: 0,526 

 P-value: 0,03158* 

* 0.01<P<0.05 

B. hexadonta - B.n.sp. 
 Synonymous Substitutions:  

     Fixed differences between species:   26   Polymorphic sites:   70 

 Nonsynonymous Substitutions:  

     Fixed differences between species:   11   Polymorphic sites:   40 

 Neutrality Index, NI: 1,351 

 Alfa value: -0,351 

P-value: 0,45958  (not significant) 

B. parasita - B.n.sp. 
 Synonymous Substitutions:  

     Fixed differences between species:   17   Polymorphic sites:   59 

 Nonsynonymous Substitutions:  

     Fixed differences between species:   11   Polymorphic sites:   31 

 Neutrality Index, NI: 0,812 

 Alfa value: 0,188 

P-value: 0,64192  (not significant) 

B. italica - B.n.sp. 
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 Synonymous Substitutions:  

     Fixed differences between species:   40   Polymorphic sites:   48 

 Nonsynonymous Substitutions:  

     Fixed differences between species:   25   Polymorphic sites:   18 

 Neutrality Index, NI: 0,600 

 Alfa value: 0,400 

P-value: 0,17202  (not significant)  

B. hexadonta - B.kozarovi 

  Synonymous Substitutions:  

     Fixed differences between species:   20   Polymorphic sites:   90 

 Nonsynonymous Substitutions:  

     Fixed differences between species:   16   Polymorphic sites:   48 

 Neutrality Index, NI: 0,667 

 Alfa value: 0,333 

 P-value: 0,28856  (not significant) 
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Додаток 3. Ⱦɟɬɚɥɶɧɿ ɪɟɡɭɥɶɬɚɬɢ ɪɨɡɦɟɠɭɜɚɧɧɹ ɜɢɞɿɜ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɟɬɨɞɚ 

ɞɟɥɿɦɿɬɚɰɿʀ ASAP (p-distance ɬɚ Kimura 2-parameter distance ts/tv option) ɬɚ ABGD 

(Kimura 2-parameter distance ts/tv option). 

 

Method, species, partitions, and groups 

ABGD 

B. kozarovi 
Initial Partition with prior maximal distance P=1.29e-02 ; Barcode gap distance = 0.053 

Distance K80 Kimura MinSlope=1.500000 

Group[ 1 ] n: 11 ;id: 1_Branchiobdella_kozarovi_Ukraine_Lopanj 

2_Branchiobdella_kozarovi_Ukraine_lakeTravyanskoye 4_Branchiobdella_kozarovi_Ukraine_Zanki 

Branchiobdella_kozarovi_Bezliudivka 8_Branchiobdella_kozarovi_Ukraine_Vorskla 

20_Branchiobdella_kozarovi_Ukraine_Zanki2 19_Branchiobdella_kozarovi_Ukraine_Martovaya 

10_Branchiobdella_kozarovi_RF_Oka MH351654 MH351653 

6_Branchiobdella_kozarovi_Ukraine_Mertvovod 

Group[ 2 ] n: 3 ;id: 3_Branchiobdella_kozarovi_Ukraine_VilkovoDanube 

9_Branchiobdella_kozarovi_Ukraine_YuBugMygiya 10_Branchiobdella_kozarovi_Ukraine_Voznesensk 

 

Initial Partition with prior maximal distance P=7.74e-03 ; Barcode gap distance = 0.028 

Distance K80 Kimura MinSlope=1.500000 

Group[ 1 ] n: 11 ;id: 1_Branchiobdella_kozarovi_Ukraine_Lopanj 

2_Branchiobdella_kozarovi_Ukraine_lakeTravyanskoye 4_Branchiobdella_kozarovi_Ukraine_Zanki 

Branchiobdella_kozarovi_Bezliudivka 8_Branchiobdella_kozarovi_Ukraine_Vorskla 

20_Branchiobdella_kozarovi_Ukraine_Zanki2 19_Branchiobdella_kozarovi_Ukraine_Martovaya 

10_Branchiobdella_kozarovi_RF_Oka MH351654 MH351653 

6_Branchiobdella_kozarovi_Ukraine_Mertvovod 

Group[ 2 ] n: 2 ;id: 3_Branchiobdella_kozarovi_Ukraine_VilkovoDanube 

9_Branchiobdella_kozarovi_Ukraine_YuBugMygiya 

Group[ 3 ] n: 1 ;id: 10_Branchiobdella_kozarovi_Ukraine_Voznesensk 

Initial Partition with prior maximal distance P=4.64e-03 ; Barcode gap distance = 0.019 

Distance K80 Kimura MinSlope=1.500000 

Group[ 1 ] n: 10 ;id: 1_Branchiobdella_kozarovi_Ukraine_Lopanj 

2_Branchiobdella_kozarovi_Ukraine_lakeTravyanskoye 4_Branchiobdella_kozarovi_Ukraine_Zanki 

Branchiobdella_kozarovi_Bezliudivka 8_Branchiobdella_kozarovi_Ukraine_Vorskla 
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20_Branchiobdella_kozarovi_Ukraine_Zanki2 19_Branchiobdella_kozarovi_Ukraine_Martovaya 

10_Branchiobdella_kozarovi_RF_Oka MH351654 MH351653 

Group[ 2 ] n: 1 ;id: 6_Branchiobdella_kozarovi_Ukraine_Mertvovod 

Group[ 3 ] n: 1 ;id: 3_Branchiobdella_kozarovi_Ukraine_VilkovoDanube 

Group[ 4 ] n: 1 ;id: 9_Branchiobdella_kozarovi_Ukraine_YuBugMygiya 

Group[ 5 ] n: 1 ;id: 10_Branchiobdella_kozarovi_Ukraine_Voznesensk 

 

Initial Partition with prior maximal distance P=2.78e-03 ; Barcode gap distance = 0.011 

Distance K80 Kimura MinSlope=1.500000 

Group[ 1 ] n: 1 ;id: 1_Branchiobdella_kozarovi_Ukraine_Lopanj 

Group[ 2 ] n: 7 ;id: 2_Branchiobdella_kozarovi_Ukraine_lakeTravyanskoye 

4_Branchiobdella_kozarovi_Ukraine_Zanki Branchiobdella_kozarovi_Bezliudivka 

8_Branchiobdella_kozarovi_Ukraine_Vorskla 20_Branchiobdella_kozarovi_Ukraine_Zanki2 

19_Branchiobdella_kozarovi_Ukraine_Martovaya 10_Branchiobdella_kozarovi_RF_Oka 

Group[ 3 ] n: 1 ;id: MH351654 

Group[ 4 ] n: 1 ;id: MH351653 

Group[ 5 ] n: 1 ;id: 6_Branchiobdella_kozarovi_Ukraine_Mertvovod 

Group[ 6 ] n: 1 ;id: 3_Branchiobdella_kozarovi_Ukraine_VilkovoDanube 

Group[ 7 ] n: 1 ;id: 9_Branchiobdella_kozarovi_Ukraine_YuBugMygiya 

Group[ 8 ] n: 1 ;id: 10_Branchiobdella_kozarovi_Ukraine_Voznesensk 

 

Initial Partition with prior maximal distance P=1.67e-03 ; Barcode gap distance = 0.011 

Distance K80 Kimura MinSlope=1.500000 

Group[ 1 ] n: 1 ;id: 1_Branchiobdella_kozarovi_Ukraine_Lopanj 

Group[ 2 ] n: 7 ;id: 2_Branchiobdella_kozarovi_Ukraine_lakeTravyanskoye 

4_Branchiobdella_kozarovi_Ukraine_Zanki Branchiobdella_kozarovi_Bezliudivka 

8_Branchiobdella_kozarovi_Ukraine_Vorskla 20_Branchiobdella_kozarovi_Ukraine_Zanki2 

19_Branchiobdella_kozarovi_Ukraine_Martovaya 10_Branchiobdella_kozarovi_RF_Oka 

Group[ 3 ] n: 1 ;id: MH351654 

Group[ 4 ] n: 1 ;id: MH351653 

Group[ 5 ] n: 1 ;id: 6_Branchiobdella_kozarovi_Ukraine_Mertvovod 

Group[ 6 ] n: 1 ;id: 3_Branchiobdella_kozarovi_Ukraine_VilkovoDanube 

Group[ 7 ] n: 1 ;id: 9_Branchiobdella_kozarovi_Ukraine_YuBugMygiya 

Group[ 8 ] n: 1 ;id: 10_Branchiobdella_kozarovi_Ukraine_Voznesensk 

 

Initial Partition with prior maximal distance P=1.00e-03 ; Barcode gap distance = 0.011 

Distance K80 Kimura MinSlope=1.500000 

Group[ 1 ] n: 1 ;id: 1_Branchiobdella_kozarovi_Ukraine_Lopanj 

Group[ 2 ] n: 7 ;id: 2_Branchiobdella_kozarovi_Ukraine_lakeTravyanskoye 

4_Branchiobdella_kozarovi_Ukraine_Zanki Branchiobdella_kozarovi_Bezliudivka 

8_Branchiobdella_kozarovi_Ukraine_Vorskla 20_Branchiobdella_kozarovi_Ukraine_Zanki2 

19_Branchiobdella_kozarovi_Ukraine_Martovaya 10_Branchiobdella_kozarovi_RF_Oka 
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Group[ 3 ] n: 1 ;id: MH351654 

Group[ 4 ] n: 1 ;id: MH351653 

Group[ 5 ] n: 1 ;id: 6_Branchiobdella_kozarovi_Ukraine_Mertvovod 

Group[ 6 ] n: 1 ;id: 3_Branchiobdella_kozarovi_Ukraine_VilkovoDanube 

Group[ 7 ] n: 1 ;id: 9_Branchiobdella_kozarovi_Ukraine_YuBugMygiya 

Group[ 8 ] n: 1 ;id: 10_Branchiobdella_kozarovi_Ukraine_Voznesensk 

B. balcanica 
Initial Partition with prior maximal distance P=4.64e-03 ; Barcode gap distance = 0.007 

Distance JC69 Jukes-Cantor MinSlope=1.500000 

Group[ 1 ] n: 1 ;id: B_balcanica_Kolochava 

Group[ 2 ] n: 7 ;id: FJ655025 7_B_balcanica_Sl_Blos FJ655047 FJ655026 FJ655038 FJ655043 

FJ655052 

 

Initial Partition with prior maximal distance P=1.67e-03 ; Barcode gap distance = 0.001 

Distance JC69 Jukes-Cantor MinSlope=1.500000 

Group[ 1 ] n: 1 ;id: B_balcanica_Kolochava 

Group[ 2 ] n: 1 ;id: FJ655025 

Group[ 3 ] n: 1 ;id: 7_B_balcanica_Sl_Blos 

Group[ 4 ] n: 5 ;id: FJ655047 FJ655026 FJ655038 FJ655043 FJ655052 

B. pentadonta 
Initial Partition with prior maximal distance P=4.64e-03 ; Barcode gap distance = 0.021 

Distance K80 Kimura MinSlope=1.500000 

Group[ 1 ] n: 27 ;id: 6_Branchiobdella_pentadonta_SLO_Hotenka 

2_Branchiobdella_pentadonta_EMacedonia_Berovo1 HA093_B_pentadonta_Poland_ASA_CO1 

5_Branchiobdella_pentadonta_SLO_Zala 3_Branchiobdella_pentadonta_EMacedonia_Berovo2 

9_Branchiobdella_pentadonta_SLO_Zaplana 7_Branchiobdella_pentadonta_SLO_Osilnica 

1_Branchiobdella_pentadonta_SLO_Grivacki_potok 8_B_pentadonta FJ655023 FJ655037 FJ655035 

FJ655065 FJ655055 FJ655027 FJ655066 FJ655060 OM250468 OM250469 OM250470 OM250471 

KY775124 KY775125 KY775126 KY775127 FJ655012 FJ655051 

Group[ 2 ] n: 1 ;id: 5_Branchiobdella_pentadonta_BIH_Kladanj 

Group[ 3 ] n: 2 ;id: KY775123 AF310708 

  

Initial Partition with prior maximal distance P=2.78e-03 ; Barcode gap distance = 0.021 

Distance K80 Kimura MinSlope=1.500000 

Group[ 1 ] n: 27 ;id: 6_Branchiobdella_pentadonta_SLO_Hotenka 

2_Branchiobdella_pentadonta_EMacedonia_Berovo1 HA093_B_pentadonta_Poland_ASA_CO1 

5_Branchiobdella_pentadonta_SLO_Zala 3_Branchiobdella_pentadonta_EMacedonia_Berovo2 

9_Branchiobdella_pentadonta_SLO_Zaplana 7_Branchiobdella_pentadonta_SLO_Osilnica 

1_Branchiobdella_pentadonta_SLO_Grivacki_potok 8_B_pentadonta FJ655023 FJ655037 FJ655035 

FJ655065 FJ655055 FJ655027 FJ655066 FJ655060 OM250468 OM250469 OM250470 OM250471 

KY775124 KY775125 KY775126 KY775127 FJ655012 FJ655051 
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Group[ 2 ] n: 1 ;id: 5_Branchiobdella_pentadonta_BIH_Kladanj 

Group[ 3 ] n: 2 ;id: KY775123 AF310708 

 

Initial Partition with prior maximal distance P=1.67e-03 ; Barcode gap distance = 0.021 

Distance K80 Kimura MinSlope=1.500000 

Group[ 1 ] n: 27 ;id: 6_Branchiobdella_pentadonta_SLO_Hotenka 

2_Branchiobdella_pentadonta_EMacedonia_Berovo1 HA093_B_pentadonta_Poland_ASA_CO1 

5_Branchiobdella_pentadonta_SLO_Zala 3_Branchiobdella_pentadonta_EMacedonia_Berovo2 

9_Branchiobdella_pentadonta_SLO_Zaplana 7_Branchiobdella_pentadonta_SLO_Osilnica 

1_Branchiobdella_pentadonta_SLO_Grivacki_potok 8_B_pentadonta FJ655023 FJ655037 FJ655035 

FJ655065 FJ655055 FJ655027 FJ655066 FJ655060 OM250468 OM250469 OM250470 OM250471 

KY775124 KY775125 KY775126 KY775127 FJ655012 FJ655051 

Group[ 2 ] n: 1 ;id: 5_Branchiobdella_pentadonta_BIH_Kladanj 

Group[ 3 ] n: 2 ;id: KY775123 AF310708 

 

Initial Partition with prior maximal distance P=1.00e-03 ; Barcode gap distance = 0.021 

Distance K80 Kimura MinSlope=1.500000 

Group[ 1 ] n: 27 ;id: 6_Branchiobdella_pentadonta_SLO_Hotenka 

2_Branchiobdella_pentadonta_EMacedonia_Berovo1 HA093_B_pentadonta_Poland_ASA_CO1 

5_Branchiobdella_pentadonta_SLO_Zala 3_Branchiobdella_pentadonta_EMacedonia_Berovo2 

9_Branchiobdella_pentadonta_SLO_Zaplana 7_Branchiobdella_pentadonta_SLO_Osilnica 

1_Branchiobdella_pentadonta_SLO_Grivacki_potok 8_B_pentadonta FJ655023 FJ655037 FJ655035 

FJ655065 FJ655055 FJ655027 FJ655066 FJ655060 OM250468 OM250469 OM250470 OM250471 

KY775124 KY775125 KY775126 KY775127 FJ655012 FJ655051 

Group[ 2 ] n: 1 ;id: 5_Branchiobdella_pentadonta_BIH_Kladanj 

Group[ 3 ] n: 2 ;id: KY775123 AF310708 

 

Initial Partition with prior maximal distance P=7.74e-03 ; Barcode gap distance = 0.030 

Distance K80 Kimura MinSlope=1.500000 

Group[ 1 ] n: 30 ;id: 6_Branchiobdella_pentadonta_SLO_Hotenka 

5_Branchiobdella_pentadonta_BIH_Kladanj 2_Branchiobdella_pentadonta_EMacedonia_Berovo1 

HA093_B_pentadonta_Poland_ASA_CO1 5_Branchiobdella_pentadonta_SLO_Zala 

3_Branchiobdella_pentadonta_EMacedonia_Berovo2 9_Branchiobdella_pentadonta_SLO_Zaplana 

7_Branchiobdella_pentadonta_SLO_Osilnica 1_Branchiobdella_pentadonta_SLO_Grivacki_potok 

8_B_pentadonta FJ655023 FJ655037 FJ655035 FJ655065 FJ655055 FJ655027 FJ655066 FJ655060 

OM250468 OM250469 OM250470 OM250471 KY775124 KY775125 KY775126 KY775127 

KY775123 AF310708 FJ655012 FJ655051 

B. italica 
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Initial Partition with prior maximal distance P=2.15e-02 ; Barcode gap distance = 0.053 

Distance K80 Kimura MinSlope=1.500000 

 

Group[ 1 ] n: 2 ;id: FJ655029 FJ655056 

Group[ 2 ] n: 37 ;id: KY775116 MG244273 MG244274 MG244276 MG244280 MG244281 MG244277 

FJ655067 FJ655034 FJ655040 FJ655045 FJ655059 FJ655041 FJ655058 FJ655011 FJ655019 FJ655024 

FJ655028 FJ655033 MG244275 MG244279 MG244278 MG244282 FJ655042 FJ655053 KY775121 

1_Branchiobdella_italica_HRV_Brichana KY775117 KY775118 KY775119 KY775120 

2_Branchiobdella_italica_HRV_ModroOko KY775114 KY775115 

3_Branchiobdella_italica_SLO_Vipana 1_Branchiobdella_italica_SLO_OsapskaReka 

4_Branchiobdella_italica_HRV_Ljuta 

 

Initial Partition with prior maximal distance P=1.29e-02 ; Barcode gap distance = 0.053 

Distance K80 Kimura MinSlope=1.500000 

Group[ 1 ] n: 2 ;id: FJ655029 FJ655056 

Group[ 2 ] n: 37 ;id: KY775116 MG244273 MG244274 MG244276 MG244280 MG244281 MG244277 

FJ655067 FJ655034 FJ655040 FJ655045 FJ655059 FJ655041 FJ655058 FJ655011 FJ655019 FJ655024 

FJ655028 FJ655033 MG244275 MG244279 MG244278 MG244282 FJ655042 FJ655053 KY775121 

1_Branchiobdella_italica_HRV_Brichana KY775117 KY775118 KY775119 KY775120 

2_Branchiobdella_italica_HRV_ModroOko KY775114 KY775115 

3_Branchiobdella_italica_SLO_Vipana 1_Branchiobdella_italica_SLO_OsapskaReka 

4_Branchiobdella_italica_HRV_Ljuta 

 

Initial Partition with prior maximal distance P=7.74e-03 ; Barcode gap distance = 0.023 

Distance K80 Kimura MinSlope=1.500000 

Group[ 1 ] n: 2 ;id: FJ655029 FJ655056 

Group[ 2 ] n: 13 ;id: KY775116 KY775121 1_Branchiobdella_italica_HRV_Brichana KY775117 

KY775118 KY775119 KY775120 2_Branchiobdella_italica_HRV_ModroOko KY775114 KY775115 

3_Branchiobdella_italica_SLO_Vipana 1_Branchiobdella_italica_SLO_OsapskaReka 

4_Branchiobdella_italica_HRV_Ljuta 

Group[ 3 ] n: 22 ;id: MG244273 MG244274 MG244276 MG244280 MG244281 MG244277 FJ655067 

FJ655034 FJ655040 FJ655045 FJ655059 FJ655041 FJ655058 FJ655011 FJ655019 FJ655024 FJ655028 

FJ655033 MG244275 MG244279 MG244278 MG244282 

Group[ 4 ] n: 2 ;id: FJ655042 FJ655053 

 

Initial Partition with prior maximal distance P=4.64e-03 ; Barcode gap distance = 0.012 

Distance K80 Kimura MinSlope=1.500000 

Group[ 1 ] n: 2 ;id: FJ655029 FJ655056 

Group[ 2 ] n: 13 ;id: KY775116 KY775121 1_Branchiobdella_italica_HRV_Brichana KY775117 

KY775118 KY775119 KY775120 2_Branchiobdella_italica_HRV_ModroOko KY775114 KY775115 

3_Branchiobdella_italica_SLO_Vipana 1_Branchiobdella_italica_SLO_OsapskaReka 

4_Branchiobdella_italica_HRV_Ljuta 
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Group[ 3 ] n: 6 ;id: MG244273 MG244274 MG244276 MG244280 MG244281 MG244277 

Group[ 4 ] n: 12 ;id: FJ655067 FJ655034 FJ655040 FJ655045 FJ655059 FJ655041 FJ655058 FJ655011 

FJ655019 FJ655024 FJ655028 FJ655033 

Group[ 5 ] n: 4 ;id: MG244275 MG244279 MG244278 MG244282 

Group[ 6 ] n: 2 ;id: FJ655042 FJ655053 

 

Initial Partition with prior maximal distance P=2.78e-03 ; Barcode gap distance = 0.012 

Distance K80 Kimura MinSlope=1.500000 

Group[ 1 ] n: 2 ;id: FJ655029 FJ655056 

Group[ 2 ] n: 13 ;id: KY775116 KY775121 1_Branchiobdella_italica_HRV_Brichana KY775117 

KY775118 KY775119 KY775120 2_Branchiobdella_italica_HRV_ModroOko KY775114 KY775115 

3_Branchiobdella_italica_SLO_Vipana 1_Branchiobdella_italica_SLO_OsapskaReka 

4_Branchiobdella_italica_HRV_Ljuta 

Group[ 3 ] n: 6 ;id: MG244273 MG244274 MG244276 MG244280 MG244281 MG244277 

Group[ 4 ] n: 12 ;id: FJ655067 FJ655034 FJ655040 FJ655045 FJ655059 FJ655041 FJ655058 FJ655011 

FJ655019 FJ655024 FJ655028 FJ655033 

Group[ 5 ] n: 4 ;id: MG244275 MG244279 MG244278 MG244282 

Group[ 6 ] n: 2 ;id: FJ655042 FJ655053 

 

Initial Partition with prior maximal distance P=1.67e-03 ; Barcode gap distance = 0.012 

Distance K80 Kimura MinSlope=1.500000 

Group[ 1 ] n: 2 ;id: FJ655029 FJ655056 

Group[ 2 ] n: 13 ;id: KY775116 KY775121 1_Branchiobdella_italica_HRV_Brichana KY775117 

KY775118 KY775119 KY775120 2_Branchiobdella_italica_HRV_ModroOko KY775114 KY775115 

3_Branchiobdella_italica_SLO_Vipana 1_Branchiobdella_italica_SLO_OsapskaReka 

4_Branchiobdella_italica_HRV_Ljuta 

Group[ 3 ] n: 6 ;id: MG244273 MG244274 MG244276 MG244280 MG244281 MG244277 

Group[ 4 ] n: 12 ;id: FJ655067 FJ655034 FJ655040 FJ655045 FJ655059 FJ655041 FJ655058 FJ655011 

FJ655019 FJ655024 FJ655028 FJ655033 

Group[ 5 ] n: 4 ;id: MG244275 MG244279 MG244278 MG244282 

Group[ 6 ] n: 2 ;id: FJ655042 FJ655053 

 

Initial Partition with prior maximal distance P=1.00e-03 ; Barcode gap distance = 0.012 

Distance K80 Kimura MinSlope=1.500000 

Group[ 1 ] n: 2 ;id: FJ655029 FJ655056 

Group[ 2 ] n: 13 ;id: KY775116 KY775121 1_Branchiobdella_italica_HRV_Brichana KY775117 

KY775118 KY775119 KY775120 2_Branchiobdella_italica_HRV_ModroOko KY775114 KY775115 

3_Branchiobdella_italica_SLO_Vipana 1_Branchiobdella_italica_SLO_OsapskaReka 

4_Branchiobdella_italica_HRV_Ljuta 

Group[ 3 ] n: 6 ;id: MG244273 MG244274 MG244276 MG244280 MG244281 MG244277 

Group[ 4 ] n: 12 ;id: FJ655067 FJ655034 FJ655040 FJ655045 FJ655059 FJ655041 FJ655058 FJ655011 

FJ655019 FJ655024 FJ655028 FJ655033 
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Group[ 5 ] n: 4 ;id: MG244275 MG244279 MG244278 MG244282 

Group[ 6 ] n: 2 ;id: FJ655042 FJ655053 

B. hexadonta 
Initial Partition with prior maximal distance P=1.00e-01 ; Barcode gap distance = 0.103 

Distance K80 Kimura MinSlope=1.500000 

Group[ 1 ] n: 3 ;id: 2_Branchiobdella_hexadonta_SLO_Bloscica FJ655015 FJ655016 

Group[ 2 ] n: 6 ;id: FJ655018 FJ655032 FJ655049 FJ655057 KY775105 KY775106 

  

Initial Partition with prior maximal distance P=5.99e-02 ; Barcode gap distance = 0.103 

Distance K80 Kimura MinSlope=1.500000 

 

Group[ 1 ] n: 3 ;id: 2_Branchiobdella_hexadonta_SLO_Bloscica FJ655015 FJ655016 

Group[ 2 ] n: 6 ;id: FJ655018 FJ655032 FJ655049 FJ655057 KY775105 KY775106 

  

Initial Partition with prior maximal distance P=3.59e-02 ; Barcode gap distance = 0.103 

Distance K80 Kimura MinSlope=1.500000 

Group[ 1 ] n: 3 ;id: 2_Branchiobdella_hexadonta_SLO_Bloscica FJ655015 FJ655016 

Group[ 2 ] n: 6 ;id: FJ655018 FJ655032 FJ655049 FJ655057 KY775105 KY775106 

  

Initial Partition with prior maximal distance P=2.15e-02 ; Barcode gap distance = 0.012 

Distance K80 Kimura MinSlope=1.500000 

Group[ 1 ] n: 1 ;id: 2_Branchiobdella_hexadonta_SLO_Bloscica 

Group[ 2 ] n: 1 ;id: FJ655015 

Group[ 3 ] n: 1 ;id: FJ655016 

Group[ 4 ] n: 4 ;id: FJ655018 FJ655032 FJ655049 FJ655057 

Group[ 5 ] n: 2 ;id: KY775105 KY775106 

  

Initial Partition with prior maximal distance P=1.00e-03 ; Barcode gap distance = 0.012 

Distance K80 Kimura MinSlope=1.500000 

Group[ 1 ] n: 1 ;id: 2_Branchiobdella_hexadonta_SLO_Bloscica 

Group[ 2 ] n: 1 ;id: FJ655015 

Group[ 3 ] n: 1 ;id: FJ655016 

Group[ 4 ] n: 4 ;id: FJ655018 FJ655032 FJ655049 FJ655057 

Group[ 5 ] n: 2 ;id: KY775105 KY775106 

ASAP Kimura (K80) 

B. kozarovi 
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Partition 1 

Asap-Score: 1.500000 

Proba: 5.009980e-01 

Nb groups: 2 

Group[ 1 ] n: 11 ;id: 1_Branchiobdella_kozarovi_Ukraine_Lopanj 

2_Branchiobdella_kozarovi_Ukraine_lakeTravyanskoye 4_Branchiobdella_kozarovi_Ukraine_Zanki 

Branchiobdella_kozarovi_Bezliudivka 8_Branchiobdella_kozarovi_Ukraine_Vorskla 

20_Branchiobdella_kozarovi_Ukraine_Zanki2 10_Branchiobdella_kozarovi_RF_Oka 

19_Branchiobdella_kozarovi_Ukraine_Martovaya MH351654 MH351653 

6_Branchiobdella_kozarovi_Ukraine_Mertvovod 

Group[ 2 ] n: 3 ;id: 3_Branchiobdella_kozarovi_Ukraine_VilkovoDanube 

9_Branchiobdella_kozarovi_Ukraine_YuBugMygiya 10_Branchiobdella_kozarovi_Ukraine_Voznesensk 

 

Partition 2 

Asap-Score: 3.500000 

Proba: 8.882236e-01 

Nb groups: 3 

Group[ 1 ] n: 11 ;id: 1_Branchiobdella_kozarovi_Ukraine_Lopanj 

2_Branchiobdella_kozarovi_Ukraine_lakeTravyanskoye 4_Branchiobdella_kozarovi_Ukraine_Zanki 

Branchiobdella_kozarovi_Bezliudivka 8_Branchiobdella_kozarovi_Ukraine_Vorskla 

20_Branchiobdella_kozarovi_Ukraine_Zanki2 10_Branchiobdella_kozarovi_RF_Oka 

19_Branchiobdella_kozarovi_Ukraine_Martovaya MH351654 MH351653 

6_Branchiobdella_kozarovi_Ukraine_Mertvovod 

Group[ 2 ] n: 2 ;id: 3_Branchiobdella_kozarovi_Ukraine_VilkovoDanube 

9_Branchiobdella_kozarovi_Ukraine_YuBugMygiya 

Group[ 3 ] n: 1 ;id: 10_Branchiobdella_kozarovi_Ukraine_Voznesensk 

 

Partition 3 

Asap-Score: 3.000000 

Proba: 7.225549e-01 

Nb groups: 8 

Group[ 1 ] n: 1 ;id: 1_Branchiobdella_kozarovi_Ukraine_Lopanj 

Group[ 2 ] n: 7 ;id: 2_Branchiobdella_kozarovi_Ukraine_lakeTravyanskoye 

4_Branchiobdella_kozarovi_Ukraine_Zanki Branchiobdella_kozarovi_Bezliudivka 

8_Branchiobdella_kozarovi_Ukraine_Vorskla 20_Branchiobdella_kozarovi_Ukraine_Zanki2 

10_Branchiobdella_kozarovi_RF_Oka 19_Branchiobdella_kozarovi_Ukraine_Martovaya 

Group[ 3 ] n: 1 ;id: MH351654 

Group[ 4 ] n: 1 ;id: MH351653 

Group[ 5 ] n: 1 ;id: 6_Branchiobdella_kozarovi_Ukraine_Mertvovod 

Group[ 6 ] n: 1 ;id: 3_Branchiobdella_kozarovi_Ukraine_VilkovoDanube 

Group[ 7 ] n: 1 ;id: 9_Branchiobdella_kozarovi_Ukraine_YuBugMygiya 

Group[ 8 ] n: 1 ;id: 10_Branchiobdella_kozarovi_Ukraine_Voznesensk 
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B. balcanica 
Partition 1 

Asap-Score: 1.000000 

Proba: 6.455696e-02 

Nb groups:2  

Group[ 1 ] n: 1 ;id: B_balcanica_Kolochava 

Group[ 2 ] n: 7 ;id: FJ655025 7_B_balcanica_Sl_Blos FJ655047 FJ655026 FJ655038 FJ655043 FJ655052 

 

Partition 2 

Asap-Score: 2.500000 

Proba: 5.928144e-01 

Nb groups:4 

Group[ 1 ] n: 1 ;id: B_balcanica_Kolochava 

Group[ 2 ] n: 1 ;id: FJ655025 

Group[ 3 ] n: 1 ;id: 7_B_balcanica_Sl_Blos 

Group[ 4 ] n: 5 ;id: FJ655047 FJ655026 FJ655038 FJ655043 FJ655052 

  

Partition 3 

Asap-Score: 2.500000 

Proba: 7.664671e-01 

Nb groups:3 

Group[ 1 ] n: 1 ;id: B_balcanica_Kolochava 

Group[ 2 ] n: 1 ;id: FJ655025 

Group[ 3 ] n: 6 ;id: 7_B_balcanica_Sl_Blos FJ655047 FJ655026 FJ655038 FJ655043 FJ655052 

B. pentadonta 
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Partition 1 

Asap-Score: 4.000000 

Proba: 7.025948e-01 

Nb groups:6 

Group[ 1 ] n: 18 ;id: 6_Branchiobdella_pentadonta_SLO_Hotenka 

9_Branchiobdella_pentadonta_SLO_Zaplana 5_Branchiobdella_pentadonta_SLO_Zala 

2_Branchiobdella_pentadonta_EMacedonia_Berovo1 

3_Branchiobdella_pentadonta_EMacedonia_Berovo2 OM250468 OM250469 OM250470 

HA093_B_pentadonta_Poland_ASA_CO1 FJ655027 FJ655066 FJ655060 FJ655023 FJ655037 FJ655035 

FJ655065 OM250471 FJ655055 

Group[ 2 ] n: 1 ;id: 5_Branchiobdella_pentadonta_BIH_Kladanj 

Group[ 3 ] n: 1 ;id: 7_Branchiobdella_pentadonta_SLO_Osilnica 

Group[ 4 ] n: 6 ;id: 1_Branchiobdella_pentadonta_SLO_Grivacki_potok 8_B_pentadonta KY775124 

KY775125 KY775126 KY775127 

Group[ 5 ] n: 2 ;id: KY775123 AF310708 

Group[ 6 ] n: 2 ;id: FJ655012 FJ655051 

 

Partition 2 

Asap-Score: 4.000000 

Proba: 7.544910e-01 

Nb groups:12  

Group[ 1 ] n: 3 ;id: 6_Branchiobdella_pentadonta_SLO_Hotenka 

9_Branchiobdella_pentadonta_SLO_Zaplana 5_Branchiobdella_pentadonta_SLO_Zala 

Group[ 2 ] n: 1 ;id: 5_Branchiobdella_pentadonta_BIH_Kladanj 

Group[ 3 ] n: 5 ;id: 2_Branchiobdella_pentadonta_EMacedonia_Berovo1 

3_Branchiobdella_pentadonta_EMacedonia_Berovo2 OM250468 OM250469 OM250470 

Group[ 4 ] n: 8 ;id: HA093_B_pentadonta_Poland_ASA_CO1 FJ655027 FJ655066 FJ655060 FJ655023 

FJ655037 FJ655035 FJ655065 

Group[ 5 ] n: 1 ;id: 7_Branchiobdella_pentadonta_SLO_Osilnica 

Group[ 6 ] n: 2 ;id: 1_Branchiobdella_pentadonta_SLO_Grivacki_potok 8_B_pentadonta 

Group[ 7 ] n: 1 ;id: FJ655055 

Group[ 8 ] n: 1 ;id: OM250471 

Group[ 9 ] n: 3 ;id: KY775124 KY775125 KY775126 

Group[ 10 ] n: 1 ;id: KY775127 

Group[ 11 ] n: 2 ;id: KY775123 AF310708 

Group[ 12 ] n: 2 ;id: FJ655012 FJ655051 

 

  

Partition 3 

Asap-Score: 6.000000 

Proba: 8.063872e-01 

Nb groups:5 
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Group[ 1 ] n: 18 ;id: 6_Branchiobdella_pentadonta_SLO_Hotenka 

9_Branchiobdella_pentadonta_SLO_Zaplana 5_Branchiobdella_pentadonta_SLO_Zala 

2_Branchiobdella_pentadonta_EMacedonia_Berovo1 

3_Branchiobdella_pentadonta_EMacedonia_Berovo2 OM250468 OM250469 OM250470 

HA093_B_pentadonta_Poland_ASA_CO1 FJ655027 FJ655066 FJ655060 FJ655023 FJ655037 FJ655035 

FJ655065 OM250471 FJ655055 

Group[ 2 ] n: 2 ;id: FJ655012 FJ655051 

Group[ 3 ] n: 1 ;id: 5_Branchiobdella_pentadonta_BIH_Kladanj 

Group[ 4 ] n: 7 ;id: 7_Branchiobdella_pentadonta_SLO_Osilnica 

1_Branchiobdella_pentadonta_SLO_Grivacki_potok 8_B_pentadonta KY775124 KY775125 KY775126 

KY775127 

Group[ 5 ] n: 2 ;id: KY775123 AF310708 

B. italica 
Partition 1 

Asap-Score: 1.500000 

Proba: 2.455090e-01 

Nb groups:6  

Group[ 1 ] n: 2 ;id: FJ655029 FJ655056 

Group[ 2 ] n: 13 ;id: KY775116 2_Branchiobdella_italica_HRV_ModroOko KY775115 

3_Branchiobdella_italica_SLO_Vipana KY775114 4_Branchiobdella_italica_HRV_Ljuta 

1_Branchiobdella_italica_SLO_OsapskaReka 1_Branchiobdella_italica_HRV_Brichana KY775117 

KY775118 KY775119 KY775120 KY775121 

Group[ 3 ] n: 6 ;id: MG244273 MG244274 MG244276 MG244280 MG244281 MG244277 

Group[ 4 ] n: 12 ;id: FJ655067 FJ655034 FJ655040 FJ655045 FJ655059 FJ655011 FJ655019 FJ655024 

FJ655028 FJ655033 FJ655041 FJ655058 

Group[ 5 ] n: 4 ;id: MG244275 MG244279 MG244278 MG244282 

Group[ 6 ] n: 2 ;id: FJ655042 FJ655053 

 

Partition 2 

Asap-Score: 2.500000 

Proba: 6.087824e-01 

Nbgroups:2  

Group[ 1 ] n: 2 ;id: FJ655029 FJ655056 

Group[ 2 ] n: 37 ;id: KY775116 2_Branchiobdella_italica_HRV_ModroOko KY775115 

3_Branchiobdella_italica_SLO_Vipana KY775114 4_Branchiobdella_italica_HRV_Ljuta 

1_Branchiobdella_italica_SLO_OsapskaReka 1_Branchiobdella_italica_HRV_Brichana KY775117 

KY775118 KY775119 KY775120 KY775121 MG244273 MG244274 MG244276 MG244280 

MG244281 MG244277 FJ655067 FJ655034 FJ655040 FJ655045 FJ655059 FJ655011 FJ655019 

FJ655024 FJ655028 FJ655033 FJ655041 FJ655058 MG244275 MG244279 MG244278 MG244282 

FJ655042 FJ655053 
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Partition 3 

Asap-Score: 3.000000 

Proba: 3.193613e-01 

Nb groups:11 

Group[ 1 ] n: 2 ;id: FJ655029 FJ655056 

Group[ 2 ] n: 7 ;id: KY775116 2_Branchiobdella_italica_HRV_ModroOko KY775115 

3_Branchiobdella_italica_SLO_Vipana KY775114 4_Branchiobdella_italica_HRV_Ljuta 

1_Branchiobdella_italica_SLO_OsapskaReka 

Group[ 3 ] n: 6 ;id: MG244273 MG244274 MG244276 MG244280 MG244281 MG244277 

Group[ 4 ] n: 1 ;id: FJ655067 

Group[ 5 ] n: 11 ;id: FJ655034 FJ655040 FJ655045 FJ655059 FJ655011 FJ655019 FJ655024 FJ655028 

FJ655033 FJ655041 FJ655058 

Group[ 6 ] n: 2 ;id: MG244275 MG244279 

Group[ 7 ] n: 2 ;id: MG244278 MG244282 

Group[ 8 ] n: 2 ;id: FJ655042 FJ655053 

Group[ 9 ] n: 1 ;id: KY775121 

Group[ 10 ] n: 1 ;id: 1_Branchiobdella_italica_HRV_Brichana 

Group[ 11 ] n: 4 ;id: KY775117 KY775118 KY775119 KY775120 

B. hexadonta 
Partition 1 

Asap-Score: 1.000000 

Proba: 8.011310e-03 

Nb groups:3  

Group[ 1 ] n: 3 ;id: 2_Branchiobdella_hexadonta_SLO_Bloscica FJ655015 FJ655016 

Group[ 2 ] n: 4 ;id: FJ655018 FJ655032 FJ655049 FJ655057 

Group[ 3 ] n: 2 ;id: KY775105 KY775106 

 

Partition 2 

Asap-Score: 2.000000 

Proba: 7.657658e-02 

Nb groups:3  

Group[ 1 ] n: 3 ;id: 2_Branchiobdella_hexadonta_SLO_Bloscica FJ655015 FJ655016 

Group[ 2 ] n: 4 ;id: FJ655018 FJ655032 FJ655049 FJ655057 

Group[ 3 ] n: 2 ;id: KY775105 KY775106 

 

Partition 3 

Asap-Score: 3.000000 

Proba: 9.680639e-01 

Nb groups:4  

Group[ 1 ] n: 1 ;id: 2_Branchiobdella_hexadonta_SLO_Bloscica 

Group[ 2 ] n: 2 ;id: FJ655015 FJ655016 
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Group[ 3 ] n: 4 ;id: FJ655018 FJ655032 FJ655049 FJ655057 

Group[ 4 ] n: 2 ;id: KY775105 KY775106 

B. parasita 
Partition 1 

Asap-Score: 2.000000 

Proba: 7.524950e-01 

Nb groups:12  

Group[ 1 ] n: 1 ;id: AF310707 

Group[ 2 ] n: 2 ;id: S9_B_parasita_Bloscica2009_CO1 1_Branchiobdella_parasita_SLO_Bolscica 

Group[ 3 ] n: 3 ;id: KY775113 KY775111 KY775112 

Group[ 4 ] n: 1 ;id: P5_Branchiobdella_parasita_Kolochava 

Group[ 5 ] n: 1 ;id: BPP3_UA_DanubeKislica 

Group[ 6 ] n: 1 ;id: M1_B_parasita_Romania_ASA_CO1 

Group[ 7 ] n: 1 ;id: KY775107 

Group[ 8 ] n: 2 ;id: KY775108 KY775109 

Group[ 9 ] n: 1 ;id: FJ655048 

Group[ 10 ] n: 1 ;id: 3_Branchiobdella_parasita_MKBerovo 

Group[ 11 ] n: 1 ;id: FJ655021 

Group[ 12 ] n: 1 ;id: FJ655062 

 
Partition 2 

Asap-Score: 2.500000 

Proba: 9.401198e-01 

Nbgroups:10  

Group[ 1 ] n: 1 ;id: AF310707 

Group[ 2 ] n: 2 ;id: S9_B_parasita_Bloscica2009_CO1 1_Branchiobdella_parasita_SLO_Bolscica 

Group[ 3 ] n: 3 ;id: KY775113 KY775111 KY775112 

Group[ 4 ] n: 1 ;id: P5_Branchiobdella_parasita_Kolochava 

Group[ 5 ] n: 1 ;id: BPP3_UA_DanubeKislica 

Group[ 6 ] n: 2 ;id: M1_B_parasita_Romania_ASA_CO1 FJ655062 

Group[ 7 ] n: 1 ;id: FJ655021 

Group[ 8 ] n: 3 ;id: KY775107 KY775108 KY775109 

Group[ 9 ] n: 1 ;id: FJ655048 

Group[ 10 ] n: 1 ;id: 3_Branchiobdella_parasita_MKBerovo 

 

 Partition 3 

Asap-Score: 4.500000 

Proba: 9.181637e-01 

Nb groups:8  

Group[ 1 ] n: 1 ;id: AF310707 

Group[ 2 ] n: 2 ;id: S9_B_parasita_Bloscica2009_CO1 1_Branchiobdella_parasita_SLO_Bolscica 
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Group[ 3 ] n: 3 ;id: KY775113 KY775111 KY775112 

Group[ 4 ] n: 1 ;id: P5_Branchiobdella_parasita_Kolochava 

Group[ 5 ] n: 1 ;id: BPP3_UA_DanubeKislica 

Group[ 6 ] n: 4 ;id: M1_B_parasita_Romania_ASA_CO1 FJ655062 FJ655021 

3_Branchiobdella_parasita_MKBerovo 

Group[ 7 ] n: 1 ;id: FJ655048 

Group[ 8 ] n: 3 ;id: KY775107 KY775108 KY775109 

ASAP p-distance 

B. kozarovi 
Partition 1 

Asap-Score: 2.000000 

Proba: 5.568862e-01 

Nb groups:2 

Group[ 1 ] n: 11 ;id: 1_Branchiobdella_kozarovi_Ukraine_Lopanj 

2_Branchiobdella_kozarovi_Ukraine_lakeTravyanskoye 4_Branchiobdella_kozarovi_Ukraine_Zanki 

Branchiobdella_kozarovi_Bezliudivka 8_Branchiobdella_kozarovi_Ukraine_Vorskla 

20_Branchiobdella_kozarovi_Ukraine_Zanki2 10_Branchiobdella_kozarovi_RF_Oka 

19_Branchiobdella_kozarovi_Ukraine_Martovaya MH351654 MH351653 

6_Branchiobdella_kozarovi_Ukraine_Mertvovod 

Group[ 2 ] n: 3 ;id: 3_Branchiobdella_kozarovi_Ukraine_VilkovoDanube 

9_Branchiobdella_kozarovi_Ukraine_YuBugMygiya 10_Branchiobdella_kozarovi_Ukraine_Voznesensk 

 
Partition 2 

Asap-Score: 3.000000 

Proba: 7.405190e-01 

Nb groups:8 

Group[ 1 ] n: 1 ;id: 1_Branchiobdella_kozarovi_Ukraine_Lopanj 

Group[ 2 ] n: 7 ;id: 2_Branchiobdella_kozarovi_Ukraine_lakeTravyanskoye 

4_Branchiobdella_kozarovi_Ukraine_Zanki Branchiobdella_kozarovi_Bezliudivka 

8_Branchiobdella_kozarovi_Ukraine_Vorskla 20_Branchiobdella_kozarovi_Ukraine_Zanki2 

10_Branchiobdella_kozarovi_RF_Oka 19_Branchiobdella_kozarovi_Ukraine_Martovaya 

Group[ 3 ] n: 1 ;id: MH351654 

Group[ 4 ] n: 1 ;id: MH351653 

Group[ 5 ] n: 1 ;id: 6_Branchiobdella_kozarovi_Ukraine_Mertvovod 

Group[ 6 ] n: 1 ;id: 3_Branchiobdella_kozarovi_Ukraine_VilkovoDanube 

Group[ 7 ] n: 1 ;id: 9_Branchiobdella_kozarovi_Ukraine_YuBugMygiya 

Group[ 8 ] n: 1 ;id: 10_Branchiobdella_kozarovi_Ukraine_Voznesensk 

 

Partition 3 

Asap-Score: 4.000000 

Proba: 9.061876e-01 
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Nbgroups:3 

Group[ 1 ] n: 11 ;id: 1_Branchiobdella_kozarovi_Ukraine_Lopanj 

2_Branchiobdella_kozarovi_Ukraine_lakeTravyanskoye 4_Branchiobdella_kozarovi_Ukraine_Zanki 

Branchiobdella_kozarovi_Bezliudivka 8_Branchiobdella_kozarovi_Ukraine_Vorskla 

20_Branchiobdella_kozarovi_Ukraine_Zanki2 10_Branchiobdella_kozarovi_RF_Oka 

19_Branchiobdella_kozarovi_Ukraine_Martovaya MH351654 MH351653 

6_Branchiobdella_kozarovi_Ukraine_Mertvovod 

Group[ 2 ] n: 2 ;id: 3_Branchiobdella_kozarovi_Ukraine_VilkovoDanube 

9_Branchiobdella_kozarovi_Ukraine_YuBugMygiya 

Group[ 3 ] n: 1 ;id: 10_Branchiobdella_kozarovi_Ukraine_Voznesensk 

B. balcanica 
Partition 1 

Asap-Score: 1.000000 

Proba: 6.800000e-02 

Nb groups:2 

Group[ 1 ] n: 1 ;id: B_balcanica_Kolochava 

Group[ 2 ] n: 7 ;id: FJ655025 7_B_balcanica_Sl_Blos FJ655047 FJ655026 FJ655038 FJ655043 FJ655052 

 

 Partition 2 

Asap-Score: 2.000000 

Proba: 5.029940e-01 

Nb groups:4 

Group[ 1 ] n: 1 ;id: B_balcanica_Kolochava 

Group[ 2 ] n: 1 ;id: FJ655025 

Group[ 3 ] n: 1 ;id: 7_B_balcanica_Sl_Blos 

Group[ 4 ] n: 5 ;id: FJ655047 FJ655026 FJ655038 FJ655043 FJ655052 

B. pentadonta 
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Partition 1 

Asap-Score: 4.500000 

Proba: 7.345309e-01 

Nb groups:6  

Group[ 1 ] n: 18 ;id: 6_Branchiobdella_pentadonta_SLO_Hotenka 

9_Branchiobdella_pentadonta_SLO_Zaplana 5_Branchiobdella_pentadonta_SLO_Zala 

2_Branchiobdella_pentadonta_EMacedonia_Berovo1 

3_Branchiobdella_pentadonta_EMacedonia_Berovo2 OM250468 OM250469 OM250470 

HA093_B_pentadonta_Poland_ASA_CO1 FJ655027 FJ655066 FJ655060 FJ655023 FJ655037 FJ655035 

FJ655065 FJ655055 OM250471 

Group[ 2 ] n: 1 ;id: 5_Branchiobdella_pentadonta_BIH_Kladanj 

Group[ 3 ] n: 1 ;id: 7_Branchiobdella_pentadonta_SLO_Osilnica 

Group[ 4 ] n: 6 ;id: 1_Branchiobdella_pentadonta_SLO_Grivacki_potok 8_B_pentadonta KY775124 

KY775125 KY775126 KY775127 

Group[ 5 ] n: 2 ;id: KY775123 AF310708 

Group[ 6 ] n: 2 ;id: FJ655012 FJ655051 

 

Partition 2 

Asap-Score: 4.500000 

Proba: 7.804391e-01 

Nb groups:5 

Group[ 1 ] n: 18 ;id: 6_Branchiobdella_pentadonta_SLO_Hotenka 

9_Branchiobdella_pentadonta_SLO_Zaplana 5_Branchiobdella_pentadonta_SLO_Zala 

2_Branchiobdella_pentadonta_EMacedonia_Berovo1 

3_Branchiobdella_pentadonta_EMacedonia_Berovo2 OM250468 OM250469 OM250470 

HA093_B_pentadonta_Poland_ASA_CO1 FJ655027 FJ655066 FJ655060 FJ655023 FJ655037 FJ655035 

FJ655065 FJ655055 OM250471 

Group[ 2 ] n: 2 ;id: FJ655012 FJ655051 

Group[ 3 ] n: 1 ;id: 5_Branchiobdella_pentadonta_BIH_Kladanj 

Group[ 4 ] n: 7 ;id: 7_Branchiobdella_pentadonta_SLO_Osilnica 

1_Branchiobdella_pentadonta_SLO_Grivacki_potok 8_B_pentadonta KY775124 KY775125 KY775126 

KY775127 

Group[ 5 ] n: 2 ;id: KY775123 AF310708 

  

Partition 3 

Asap-Score: 4.500000 

Proba: 8.802395e-01 

Nb groups:11 

Group[ 1 ] n: 3 ;id: 6_Branchiobdella_pentadonta_SLO_Hotenka 

9_Branchiobdella_pentadonta_SLO_Zaplana 5_Branchiobdella_pentadonta_SLO_Zala 

Group[ 2 ] n: 1 ;id: 5_Branchiobdella_pentadonta_BIH_Kladanj 
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Group[ 3 ] n: 13 ;id: 2_Branchiobdella_pentadonta_EMacedonia_Berovo1 

3_Branchiobdella_pentadonta_EMacedonia_Berovo2 OM250468 OM250469 OM250470 

HA093_B_pentadonta_Poland_ASA_CO1 FJ655027 FJ655066 FJ655060 FJ655023 FJ655037 FJ655035 

FJ655065 

Group[ 4 ] n: 1 ;id: 7_Branchiobdella_pentadonta_SLO_Osilnica 

Group[ 5 ] n: 2 ;id: 1_Branchiobdella_pentadonta_SLO_Grivacki_potok 8_B_pentadonta 

Group[ 6 ] n: 1 ;id: FJ655055 

Group[ 7 ] n: 1 ;id: OM250471 

Group[ 8 ] n: 3 ;id: KY775124 KY775125 KY775126 

Group[ 9 ] n: 1 ;id: KY775127 

Group[ 10 ] n: 2 ;id: KY775123 AF310708 

Group[ 11 ] n: 2 ;id: FJ655012 FJ655051 

 

B. italica 
Partition 1 

Asap-Score: 1.500000 

Proba: 2.395210e-01 

Nb groups:6  

Group[ 1 ] n: 2 ;id: FJ655029 FJ655056 

Group[ 2 ] n: 13 ;id: KY775116 2_Branchiobdella_italica_HRV_ModroOko KY775115 

3_Branchiobdella_italica_SLO_Vipana KY775114 4_Branchiobdella_italica_HRV_Ljuta 

1_Branchiobdella_italica_SLO_OsapskaReka 1_Branchiobdella_italica_HRV_Brichana KY775117 

KY775118 KY775119 KY775120 KY775121 

Group[ 3 ] n: 6 ;id: MG244273 MG244274 MG244276 MG244280 MG244281 MG244277 

Group[ 4 ] n: 12 ;id: FJ655067 FJ655034 FJ655040 FJ655045 FJ655059 FJ655011 FJ655019 FJ655024 

FJ655028 FJ655033 FJ655041 FJ655058 

Group[ 5 ] n: 4 ;id: MG244275 MG244279 MG244278 MG244282 

Group[ 6 ] n: 2 ;id: FJ655042 FJ655053 

 

Partition 2 

Asap-Score: 2.500000 

Proba: 6.706587e-01 

Nb groups:2  

Group[ 1 ] n: 2 ;id: FJ655029 FJ655056 

Group[ 2 ] n: 37 ;id: KY775116 2_Branchiobdella_italica_HRV_ModroOko KY775115 

3_Branchiobdella_italica_SLO_Vipana KY775114 4_Branchiobdella_italica_HRV_Ljuta 

1_Branchiobdella_italica_SLO_OsapskaReka 1_Branchiobdella_italica_HRV_Brichana KY775117 

KY775118 KY775119 KY775120 KY775121 MG244273 MG244274 MG244276 MG244280 

MG244281 MG244277 FJ655067 FJ655034 FJ655040 FJ655045 FJ655059 FJ655011 FJ655019 

FJ655024 FJ655028 FJ655033 FJ655041 FJ655058 MG244275 MG244279 MG244278 MG244282 

FJ655042 FJ655053 
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Partition 3 

Asap-Score: 3.000000 

Proba: 3.373253e-01 

Nb groups:10  

Group[ 1 ] n: 2 ;id: FJ655029 FJ655056 

Group[ 2 ] n: 7 ;id: KY775116 2_Branchiobdella_italica_HRV_ModroOko KY775115 

3_Branchiobdella_italica_SLO_Vipana KY775114 4_Branchiobdella_italica_HRV_Ljuta 

1_Branchiobdella_italica_SLO_OsapskaReka 

Group[ 3 ] n: 6 ;id: MG244273 MG244274 MG244276 MG244280 MG244281 MG244277 

Group[ 4 ] n: 12 ;id: FJ655067 FJ655034 FJ655040 FJ655045 FJ655059 FJ655011 FJ655019 FJ655024 

FJ655028 FJ655033 FJ655041 FJ655058 

Group[ 5 ] n: 2 ;id: MG244275 MG244279 

Group[ 6 ] n: 2 ;id: MG244278 MG244282 

Group[ 7 ] n: 2 ;id: FJ655042 FJ655053 

Group[ 8 ] n: 1 ;id: KY775121 

Group[ 9 ] n: 1 ;id: 1_Branchiobdella_italica_HRV_Brichana 

Group[ 10 ] n: 4 ;id: KY775117 KY775118 KY775119 KY775120 

 

B. hexadonta 
Partition 1 

Asap-Score: 1.000000 

Proba: 1.082113e-02 

Nb groups:3  

Group[ 1 ] n: 3 ;id: 2_Branchiobdella_hexadonta_SLO_Bloscica FJ655015 FJ655016 

Group[ 2 ] n: 4 ;id: FJ655018 FJ655032 FJ655049 FJ655057 

Group[ 3 ] n: 2 ;id: KY775105 KY775106 

  

Partition 2 

Asap-Score: 2.500000 

Proba: 1.237525e-01 

Nb groups:2  

Group[ 1 ] n: 3 ;id: 2_Branchiobdella_hexadonta_SLO_Bloscica FJ655015 FJ655016 

Group[ 2 ] n: 6 ;id: FJ655018 FJ655032 FJ655049 FJ655057 KY775105 KY775106 

  

Partition 3 

Asap-Score: 2.500000 

Proba: 9.700599e-01 

Nb groups:4  

 

Group[ 1 ] n: 1 ;id: 2_Branchiobdella_hexadonta_SLO_Bloscica 
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Group[ 2 ] n: 2 ;id: FJ655015 FJ655016 

Group[ 3 ] n: 4 ;id: FJ655018 FJ655032 FJ655049 FJ655057 

Group[ 4 ] n: 2 ;id: KY775105 KY775106 

 

B. parasita 
Partition 1 

Asap-Score: 2.000000 

Proba: 7.864271e-01 

Nb groups:12  

Group[ 1 ] n: 1 ;id: AF310707 

Group[ 2 ] n: 2 ;id: S9_B_parasita_Bloscica2009_CO1 1_Branchiobdella_parasita_SLO_Bolscica 

Group[ 3 ] n: 3 ;id: KY775113 KY775111 KY775112 

Group[ 4 ] n: 1 ;id: P5_Branchiobdella_parasita_Kolochava 

Group[ 5 ] n: 1 ;id: BPP3_UA_DanubeKislica 

Group[ 6 ] n: 1 ;id: M1_B_parasita_Romania_ASA_CO1 

Group[ 7 ] n: 1 ;id: KY775107 

Group[ 8 ] n: 2 ;id: KY775108 KY775109 

Group[ 9 ] n: 1 ;id: FJ655048 

Group[ 10 ] n: 1 ;id: 3_Branchiobdella_parasita_MKBerovo 

Group[ 11 ] n: 1 ;id: FJ655021 

Group[ 12 ] n: 1 ;id: FJ655062 

 

Partition 2 

Asap-Score: 2.500000 

Proba: 9.341317e-01 

Nb groups:10  

Group[ 1 ] n: 1 ;id: AF310707 

Group[ 2 ] n: 2 ;id: S9_B_parasita_Bloscica2009_CO1 1_Branchiobdella_parasita_SLO_Bolscica 

Group[ 3 ] n: 3 ;id: KY775113 KY775111 KY775112 

Group[ 4 ] n: 1 ;id: P5_Branchiobdella_parasita_Kolochava 

Group[ 5 ] n: 1 ;id: BPP3_UA_DanubeKislica 

Group[ 6 ] n: 2 ;id: M1_B_parasita_Romania_ASA_CO1 FJ655062 

Group[ 7 ] n: 1 ;id: FJ655021 

Group[ 8 ] n: 3 ;id: KY775107 KY775108 KY775109 

Group[ 9 ] n: 1 ;id: FJ655048 

Group[ 10 ] n: 1 ;id: 3_Branchiobdella_parasita_MKBerovo 

  

Partition 3 

Asap-Score: 4.500000 

Proba: 9.261477e-01 

Nb groups:8 
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Group[ 1 ] n: 1 ;id: AF310707 

Group[ 2 ] n: 2 ;id: S9_B_parasita_Bloscica2009_CO1 1_Branchiobdella_parasita_SLO_Bolscica 

Group[ 3 ] n: 3 ;id: KY775113 KY775111 KY775112 

Group[ 4 ] n: 1 ;id: P5_Branchiobdella_parasita_Kolochava 

Group[ 5 ] n: 1 ;id: BPP3_UA_DanubeKislica 

Group[ 6 ] n: 4 ;id: M1_B_parasita_Romania_ASA_CO1 FJ655062 FJ655021 

3_Branchiobdella_parasita_MKBerovo 

Group[ 7 ] n: 1 ;id: FJ655048 

Group[ 8 ] n: 3 ;id: KY775107 KY775108 KY775109 
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Додаток 4. ɉɨɫɥɿɞɨɜɧɨɫɬɿ ɝɟɧɭ CO1 ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɜɢɤɨɪɢɫɬɚɧɿ ɜ ɮɿɥɨɝɟɧɟɬɢɱɧɨɦɭ 

ɚɧɚɥɿɡɿ 
 

ʋ Вид Номер послɿдовностɿ в ГенБанку/номер в 
колекцɿʀ Ун-та Лɸблɹни  

1 Hemiclepsis marginata M6_Hemiclepsis_PP813626_CO1 

2 Branchiobdella hexadonta 2_Branchiobdella_hexadonta_SLO_Bloscica 

3 Branchiobdella hexadonta FJ655015 

4 Branchiobdella hexadonta FJ655016 

5 Branchiobdella hexadonta FJ655063 

6 Branchiobdella pentadonta 6_Branchiobdella_pentadonta_SLO_Hotenk 

7 Branchiobdella pentadonta 5_Branchiobdella_pentadonta_BIH_Kladanj 

8 Branchiobdella pentadonta FJ655012 

9 Branchiobdella pentadonta FJ655051 

10 Branchiobdella pentadonta FJ655055 

11 Branchiobdella pentadonta OM250471 

12 Branchiobdella pentadonta FJ655065 

13 Branchiobdella pentadonta FJ655023 

14 Branchiobdella pentadonta FJ655035 

15 Branchiobdella pentadonta FJ655037 

16 Branchiobdella pentadonta HA093_B_pentadonta_Poland_ASA_CO1 

17 Branchiobdella pentadonta FJ655027 

18 Branchiobdella pentadonta FJ655060 
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19 Branchiobdella pentadonta FJ655066 

20 Branchiobdella pentadonta 2_Branchiobdella_pentadonta_EMac_Berov 

21 Branchiobdella pentadonta 3_Branchiobdella_pentadonta_EMac_Ber2 

22 Branchiobdella pentadonta OM250468 

23 Branchiobdella pentadonta OM250470 

24 Branchiobdella pentadonta OM250469 

25 Branchiobdella pentadonta 5_Branchiobdella_pentadonta_SLO_Zala 

26 Branchiobdella pentadonta 9_Branchiobdella_pentadonta_SLO_Zaplan 

27 Branchiobdella pentadonta 7_Branchiobdella_pentadonta_SLO_Osilnica 

28 Branchiobdella pentadonta KY775127 

29 Branchiobdella pentadonta 1_Branchiobdella_pentadontaSLOGrivpotok 

30 Branchiobdella pentadonta 8_B_pentadonta 

31 Branchiobdella pentadonta KY775126 

32 Branchiobdella pentadonta KY775125 

33 Branchiobdella pentadonta KY775124 

34 Branchiobdella pentadonta AF310708 

35 Branchiobdella pentadonta KY775123 

36 Branchiobdella pentadonta FJ655029 

37 Branchiobdella pentadonta FJ655056 

38 Branchiobdella pentadonta HA093_B_pentadonta_Poland_ASA_CO1 

39 Branchiobdella italica KY775116 

40 Branchiobdella italica MG244273 

41 Branchiobdella italica MG244274 

42 Branchiobdella italica MG244276 
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43 Branchiobdella italica MG244280 

44 Branchiobdella italica MG244281 

45 Branchiobdella italica MG244277 

46 Branchiobdella italica FJ655067 

47 Branchiobdella italica FJ655034 

48 Branchiobdella italica FJ655040 

49 Branchiobdella italica FJ655045 

50 Branchiobdella italica FJ655059 

51 Branchiobdella italica FJ655041 

52 Branchiobdella italica FJ655058 

53 Branchiobdella italica FJ655011 

54 Branchiobdella italica FJ655019 

55 Branchiobdella italica FJ655024 

56 Branchiobdella italica FJ655028 

57 Branchiobdella italica FJ655033 

58 Branchiobdella italica MG244275 

59 Branchiobdella italica MG244279 

60 Branchiobdella italica MG244278 

61 Branchiobdella italica MG244282 

62 Branchiobdella italica FJ655042 

63 Branchiobdella italica FJ655053 

64 Branchiobdella italica KY775121 

65 Branchiobdella italica 1_Branchiobdella_italica_HRV_Brichana 

66 Branchiobdella italica KY775117 
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67 Branchiobdella italica KY775118 

68 Branchiobdella italica KY775119 

69 Branchiobdella italica KY775120 

70 Branchiobdella italica 2_Branchiobdella_italica_HRV_ModroOko 

71 Branchiobdella italica KY775114 

72 Branchiobdella italica KY775115 

73 Branchiobdella italica 3_Branchiobdella_italica_SLO_Vipana 

74 Branchiobdella italica 1_Branchiobdella_italica_SLO_OsapskaRek 

75 Branchiobdella italica 4_Branchiobdella_italica_HRV_Ljuta 

76 Branchiobdella balcanica B_balcanica_Kolochava 

77 Branchiobdella balcanica FJ655025 

78 Branchiobdella balcanica 7_B_balcanica_Sl_Blos 

79 Branchiobdella balcanica FJ655047 

80 Branchiobdella balcanica FJ655026 

81 Branchiobdella balcanica FJ655038 

82 Branchiobdella balcanica FJ655043 

83 Branchiobdella balcanica FJ655052 

84 Branchiobdella kozarovi 4_Branchiobdella_kozarovi_Ukraine_Zanki 

85 Branchiobdella kozarovi 6_Branchiobdella_kozarovi_Ukɤ_Mertvovod 

86 Branchiobdella kozarovi MH351653 

87 Branchiobdella kozarovi 1_Branchiobdella_kozarovi_Ukraine_Lopanj 

88 Branchiobdella kozarovi MH351654 

89 Branchiobdella kozarovi 10_Branchiobdella_kozarovi_RF_Oka 

90 Branchiobdella kozarovi 20_Branchiobdella_kozarovi_Ukraine_Zanki 
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91 Branchiobdella kozarovi 19_Branchiobdella_kozarovi_Ukraine_Mart 

92 Branchiobdella kozarovi 2_Branchiobdella_kozarovi_Ukraine_Trav 

93 Branchiobdella kozarovi Branchiobdella_kozarovi_Bezliudivka 

94 Branchiobdella kozarovi 8_Branchiobdella_kozarovi_Ukraine_Vorskla 

95 Branchiobdella kozarovi 10_Branchiobdella_kozarovi_Ukr_Voznes 

96 Branchiobdella kozarovi 3_Branchiobdella_kozarovi_Ukr_VilkovoDan 

97 Branchiobdella kozarovi 9_Branchiobdella_kozarovi_Ukr_YuBugMygi 

98 Branchiobdella hexadonta FJ655018 

99 Branchiobdella hexadonta FJ655032 

100 Branchiobdella hexadonta FJ655049 

101 Branchiobdella hexadonta FJ655057 

102 Branchiobdella hexadonta KY775105 

103 Branchiobdella hexadonta KY775106 

104 Branchiobdella parasita AF310707 

105 Branchiobdella astaci 1_Branchiobdella 

106 Branchiobdella astaci JN204271 

107 Branchiobdella astaci JN204269 

108 Branchiobdella parasita S9_B_parasita_Bloscica2009_CO1 

109 Branchiobdella parasita 1_Branchiobdella_parasita_SLO_Bolscica 

110 Branchiobdella parasita KY775113 

111 Branchiobdella parasita KY775111 

112 Branchiobdella parasita KY775112 

113 Branchiobdella parasita P5_Branchiobdella_parasita_Kolochava 

114 Branchiobdella parasita BPP3_UA_DanubeKislica 
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115 Branchiobdella parasita M1_B_parasita_Romania_ASA_CO1 

116 Branchiobdella parasita KY775107 

117 Branchiobdella parasita KY775108 

118 Branchiobdella parasita KY775109 

119 Branchiobdella parasita FJ655048 

120 Branchiobdella parasita 3_Branchiobdella_parasita_MKBerovo 

121 Branchiobdella parasita FJ655021 

122 Branchiobdella parasita FJ655062 

123 Branchiobdella parasita OM250467 

124 Branchiobdella parasita OR145400 

125 Branchiobdella parasita OR145399 

126 Branchiobdella parasita OR145398 

127 Branchiobdella parasita OR145397 

128 Branchiobdella parasita OR145396 

129 Branchiobdella parasita OR145395 

130 Branchiobdella parasita OR145394 

131 Branchiobdella parasita OR145393 

132 Branchiobdella parasita OR145392 

133 Branchiobdella parasita OR145391 

134 Branchiobdella parasita OR145390 

135 Branchiobdella parasita OR145389 

136 Branchiobdella parasita OR145388 

137 Branchiobdella parasita OR145387 

138 Branchiobdella parasita OR145386 
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139 Branchiobdella parasita OR145385 

140 Branchiobdella parasita OR145384 

141 Branchiobdella parasita OR145383 

142 Branchiobdella parasita OR145382 

143 Branchiobdella parasita OR145381 

144 Branchiobdella parasita OR145380 

145 Branchiobdella parasita OR145379 

146 Branchiobdella parasita OR145378 

147 Branchiobdella parasita OR145377 

148 Branchiobdella parasita OR145376 

149 Branchiobdella parasita OR145375 

150 Branchiobdella parasita OR145374 

151 Branchiobdella parasita OR145373 

152 Branchiobdella parasita OR145372 

153 Branchiobdella parasita OR145371 

154 Branchiobdella parasita OR145370 

155 Branchiobdella parasita OR145369 

156 Branchiobdella parasita OR145368 

157 Branchiobdella parasita OR145367 

158 Branchiobdella parasita OR145366 

159 Branchiobdella parasita OR145365 

160 Branchiobdella parasita OR145364 

161 Branchiobdella parasita OR145363 

162 Branchiobdella parasita OR145362 
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163 Branchiobdella parasita OR145361 

164 Branchiobdella parasita OR145360 

 
Додаток 5. ɉɨɫɥɿɞɨɜɧɨɫɬɿ ɝɟɧɭ 16S ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɜɢɤɨɪɢɫɬɚɧɿ ɜ ɮɿɥɨɝɟɧɟɬɢɱɧɨɦɭ 
ɚɧɚɥɿɡɿ 
 

ʋ 
 

Вид 
 

Номер послɿдовностɿ в ГенБанку/номер в 
колекцɿʀ Ун-та Лɸблɹни  
 

1 Branchiobdella italica 1r_Branchiobdella_italica_HRV_Brichana 
2 Branchiobdella italica 3_Branchiobdella_italica_SLO_Vipana 
3 Branchiobdella italica 2r_Branchiobdella_italica_HRV_ModroOko 
4 Branchiobdella italica 4r_Branchiobdella_italica_HRV_Ljuta 
5 Branchiobdella pentadonta 5_Branchiobdella_pentadonta_BIH_Kladanj 
6 Branchiobdella pentadonta 2_Branchiobdella_pentadonta_SLO_Nejica 
7 Branchiobdella pentadonta 2_Branchiobdella_pentadonta_EMac_Berovo1 
8 Branchiobdella pentadonta 3_Branchiobdella_pentadonta_E.Mac_Berov2 
9 Branchiobdella pentadonta 5_Branchiobdella_pentadonta_SLO_Zala_1 
10 Branchiobdella pentadonta 6_Branchiobdella_pentadonta_SLO_Hotenka 
11 Branchiobdella pentadonta 5_Branchiobdella_pentadonta_SLO_Zaplana 
12 Branchiobdella pentadonta 1_Branchiobdella_pentadonta_SLO_Grivac_p 
13 Branchiobdella pentadonta 8_Branchiobdella_pentadonta_SLO_Nej_Kupa 
14 Branchiobdella pentadonta 7_Branchiobdella_pentadonta_SLO_Osilnica 
15 Branchiobdella kozarovi 7_Branchiobdella_kozarovi_Ukraine_Govtnev 
16 Branchiobdella kozarovi 11_Branchiobdella_kozarovi_RF_Oka_SH1 
17 Branchiobdella kozarovi 2_Branchiobdella_kozarovi_Ukraine_Travyans 
18 Branchiobdella kozarovi 6_Branchiobdella_kozarovi_Ukraine_Mertvov 
19 Branchiobdella kozarovi 5_Branchiobdella_kozarovi_Ukraine_Martov 
20 Branchiobdella kozarovi 6_Branchiobdella_kozarovi_Ukraine_Zanky 
21 Branchiobdella kozarovi 3_Branchiobdella_kozarovi_Ukraine_Bezlyud 
22 Branchiobdella kozarovi 4_Branchiobdella_kozarovi_Ukraine_Zanki 
23 Branchiobdella kozarovi 15_Branchiobdella_kozarovi_RF_Manych2 
24 Branchiobdella kozarovi 8_Branchiobdella_kozarovi_Ukraine_Vorskla 
25 Branchiobdella kozarovi 13_Branchiobdella_kozarovi_Ukr_DnBugLim 
26 Branchiobdella kozarovi 20_Branchiobdella_kozarovi_Ukraine_Rogozy 
27 Branchiobdella kozarovi 2_Branchiobdella_kozarovi_Ukraine_SDChug 
28 Branchiobdella kozarovi 10_Branchiobdella_kozarovi_Ukraine_Voznes 
29 Branchiobdella kozarovi 5_Branchiobdella_kozarovi_Ukraine_Orelj 
30 Branchiobdella kozarovi 9_Branchiobdella_kozarovi_Ukr_YuBugMugiy 
31 Branchiobdella kozarovi 3_Branchiobdella_kozarovi_Ukraine_VilkDanu 
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32 Branchiobdella balcanica 5_Branchiobdella_balcanica_UA_Synevir 
33 Branchiobdella balcanica 6_Branchiobdella_balcanica_UA_Kolochava 
34 Branchiobdella balcanica 5_Branchiobdella_balcanica_SLO_Bloscica 
35 Branchiobdella astaci 1_Branchiobdella_astaci_NorthKZT 
36 Branchiobdella parasita 7_Branchiobdella_parasita_UA_Tereblya 
37 Branchiobdella parasita 10_B_parasita_UA_Ter_SH111 
38 Branchiobdella parasita 3_Branchiobdella_parasita_UA_DanubeKislica 
39 Branchiobdella parasita P5_Branchiobdella_parasita_Kolochava 
40 Branchiobdella parasita 8_Branchiobdella_parasita_SLO_Glinscic 
41 Branchiobdella parasita 8_Branchiobdella_p_MK_Berovo 
42 Branchiobdella parasita 9_Branchiobdella_parasita_Serb_Pokl_SH3 
43 Branchiobdella parasita 2_Branchiobdella_parasita_EMacedonia 
44 Branchiobdella hexadonta 4_Branchiobdella_hexadonta_SLO_Bohinj 
45 Xironogiton victoriensis 1_Xvictoriensis_SLO_Maribor 
46 Xironogiton victoriensis 2_Xvictoriensis_SLO_Maribor 
47 Branchiobdella parasita HA092_B_parasita_Poland_ASA 
48 Branchiobdella pentadonta HA093_B_pentadonta_Poland_ASA 
49 Branchiobdella parasita M1_B_parasita_Romania_ASA 
50 Branchiobdella balcanica M2_B_balcanica_Romania_ASA 
51 Branchiobdella parasita M3_B_parasita_Romania_AuBhs 
52 Branchiobdella parasita S9_B_parasita_Bloscica2009 
53 Branchiobdella kozarovi MH351638.1_Branchiobdella_cf_kozarovi 
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Додаток 6. ɉɨɫɥɿɞɨɜɧɨɫɬɿ ɝɟɧɭ 28S ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɜɢɤɨɪɢɫɬɚɧɿ ɜ ɮɿɥɨɝɟɧɟɬɢɱɧɨɦɭ 
ɚɧɚɥɿɡɿ 
 

ʋ 
 

Вид 
 

Номер послɿдовностɿ в ГенБанку/номер в 
колекцɿʀ Ун-та Лɸблɹни  
 

1 Branchiobdella italica 1r_Branchiobdella_italica_HRV_Brichana 
2 Branchiobdella italica 3_Branchiobdella_italica_SLO_Vipana 
3 Branchiobdella italica 2r_Branchiobdella_italica_HRV_ModroOko 
4 Branchiobdella italica 4r_Branchiobdella_italica_HRV_Ljuta 
5 Branchiobdella pentadonta 5_Branchiobdella_pentadonta_BIH_Kladanj 
6 Branchiobdella pentadonta 2_Branchiobdella_pentadonta_SLO_Nejica 
7 Branchiobdella pentadonta 2_Branchiobdella_pentadonta_EMac_Berovo1 
8 Branchiobdella pentadonta 5_Branchiobdella_pentadonta_SLO_Zala_1 
9 Branchiobdella pentadonta 6_Branchiobdella_pentadonta_SLO_Hotenka 
10 Branchiobdella pentadonta 1_Branchiobdella_pentadonta_SLO_Grivac_p 
11 Branchiobdella pentadonta 8_Branchiobdella_pentadonta_SLO_Nej2Kupa 
12 Branchiobdella pentadonta 7_Branchiobdella_pentadonta_SLO_Osilnica 
13 Branchiobdella kozarovi 7_Branchiobdella_kozarovi_Ukraine_Govtneve 
14 Branchiobdella kozarovi 11_Branchiobdella_kozarovi_RF_Oka_SH1 
15 Branchiobdella kozarovi 2_Branchiobdella_kozarovi_Ukraine_Travyans 
16 Branchiobdella kozarovi 6_Branchiobdella_kozarovi_Ukr_Mertvovod 
17 Branchiobdella kozarovi 5_Branchiobdella_kozarovi_Ukr_Martovaya 
18 Branchiobdella kozarovi 6_Branchiobdella_kozarovi_Ukraine_Zanky 
19 Branchiobdella kozarovi 3_Branchiobdella_kozarovi_Ukr_Bezlyudovka 
20 Branchiobdella kozarovi 4_Branchiobdella_kozarovi_Ukraine_Zanki 
21 Branchiobdella kozarovi 15_Branchiobdella_kozarovi_RF_Manych2 
22 Branchiobdella kozarovi 13_Branchiobdella_kozarovi_Ukr_DnBugLima 
23 Branchiobdella kozarovi 20_Branchiobdella_kozarovi_Ukr_Rogozyansk 
24 Branchiobdella kozarovi 2_Branchiobdella_kozarovi_Ukr_SDChuguev 
25 Branchiobdella kozarovi 5_Branchiobdella_kozarovi_Ukraine_Orelj 
26 Branchiobdella kozarovi 9_Branchiobdella_kozarovi_Ukr_YuBugMugiya 
27 Branchiobdella kozarovi 3_Branchiobdella_kozarovi_Ukr_VilkovoDanub 
28 Branchiobdella balcanica 5_Branchiobdella_balcanica_UA_Synevir 
29 Branchiobdella balcanica 6_Branchiobdella_balcanica_UA_Kolochava 
30 Branchiobdella balcanica 5_Branchiobdella_balcanica_SLO_Bloscica 
31 Branchiobdella astaci 1_Branchiobdella_astaci_NorthKZT 
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32 Branchiobdella parasita 7_Branchiobdella_parasita_UA_Tereblya 
33 Branchiobdella parasita 10_B_parasita_UA_Ter_SH111 
34 Branchiobdella parasita 3_Branchiobdella_parasita_UA_DanubeKislica 
35 Branchiobdella parasita 8_Branchiobdella_parasita_SLO_Glinscic 
36 Branchiobdella parasita 8_Branchiobdella_p_MK_Berovo 
37 Branchiobdella parasita 9_Branchiobdella_parasita_Serb_Pokl_SH3 
38 Branchiobdella parasita 2_Branchiobdella_parasita_EMacedonia 
39 Branchiobdella hexadonta 4_Branchiobdella_hexadonta_SLO_Bohinj 
40 Xironogiton victoriensis 1_Xvictoriensis_SLO_Maribor 
41 Branchiobdella parasita 1_Branchiobdella_parasita_SLO_Bolscica 
42 Branchiobdella hexadonta 2_Branchiobdella_hexadonta_SLO_Bloscica 
43 Branchiobdella italica 1_Branchiobdella_italica_SLO_OsapskaReka 
44 Branchiobdella kozarovi 1_Branchiobdella_kozarovi_Ukraine_Lopanj 
45 Branchiobdella parasita HA092_B_parasita_Poland_ASA 
46 Branchiobdella pentadonta HA093_B_pentadonta_Poland_ASA 
47 Branchiobdella parasita M1_B_parasita_Romania_ASA 
48 Branchiobdella balcanica M2_B_balcanica_Romania_ASA 
49 Branchiobdella parasita S9_B_parasita_Bloscica2009 
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Додаток 7. ɉɨɫɥɿɞɨɜɧɨɫɬɿ ɝɟɧɭ ITS ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɜɢɤɨɪɢɫɬɚɧɿ ɜ ɮɿɥɨɝɟɧɟɬɢɱɧɨɦɭ 

ɚɧɚɥɿɡɿ 

ʋ 
 

Вид 
 

Номер послɿдовностɿ в ГенБанку/номер в 
колекцɿʀ Ун-та Лɸблɹни  

 

1 Branchiobdella balcanica A1s-its   BBA 1_UA_Synevir 

2 Branchiobdella balcanica SH15_ITS   B_balcanica_Kolochava_SH15 

3 Branchiobdella balcanica A2s-its   BBA 2_UA_Tereblya 

4 Branchiobdella balcanica A3s-its   BBA 3_SLO_Bolscica 

5 Branchiobdella balcanica SH16_ITS   8_B_balcanica_Sl_Blos_SH16 

6 Branchiobdella balcanica SH17_ITS   7_B_balcanica_Sl_Blos_SH17 

7 Branchiobdella italica C2s-its   BIC 2_HRV_Brichana 

8 Branchiobdella italica C4s-its   BIC 4_HRV_Ljuta 

9 Branchiobdella italica C3s-its   BIC 3_HRV_ModroOko 

10 Branchiobdella pentadonta C5s-its   BIC 5_BIH_Kladanj 

11 Branchiobdella pentadonta C8s-its   BIC 8_MK 

12 Branchiobdella pentadonta NO3s   BNO3_SLO_Nejica 

13 Branchiobdella pentadonta T4s-its   BPT 4_SLO_Osilnica 

14 Branchiobdella pentadonta T5s-its   BPT 5_SLO_Zaplana 

15 Branchiobdella pentadonta T6s-its   BPT 6_SLO_Hotenka 

16 Branchiobdella pentadonta T8s-its   BPT 8_SLO_Nejica 

17 Branchiobdella kozarovi K2s-its   BKK 2_UA_SDChuguev 

18 Branchiobdella kozarovi K4s-its   BKK 4_UA_Lopanj 

19 Branchiobdella kozarovi K9s-its   BKK 9_UA_Zanky 

20 Branchiobdella kozarovi K11s-its   BKK 11_UA_Govtneve 
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21 Branchiobdella kozarovi K15s-its   BKK 15_RU_Manych 

22 Branchiobdella kozarovi K12s-its   BKK 12_UA_Pechenegi 

23 Branchiobdella kozarovi SH1_ITS   B_kozarovi_RF_Oka_SH1 

24 Branchiobdella kozarovi K13s-its   BKK 13_UA_DnBugLiman 

25 Branchiobdella kozarovi NO2s-its   BNO2_UA_VilkovoDanube 

26 Branchiobdella kozarovi K7s-its   BKK 7_UA_YuBugMygiya 

27 Branchiobdella kozarovi K5s-its   BKK 5_UA_Orelj 

28 Branchiobdella parasita P1s-its   BPP 1_MK 

29 Branchiobdella parasita P3s-its   BPP 3_UA_DanubeKislica 

30 Branchiobdella parasita P4S-its   BPP 4_UA_DanubeVilkovo 

31 Branchiobdella parasita P7s-its   BPP 7_UA_Tereblya 

32 Branchiobdella parasita SH11_ITS   10_B_parasita_UA_Ter_SH111 

33 Branchiobdella parasita P2s-its   BPP 2_SLO_Bolscica 

34 Branchiobdella hexadonta SH18_ITS   4_B_hexadonta_SL_Blos_SH18 

35 Branchiobdella hexadonta X1s-its   BHX 1_ SLO_Zaplana 

36 Branchiobdella hexadonta X4s-its   BHX 4_SLO_Bohinj 
37 Xironogiton victoriensis KY982581 Xironogiton_victoriensis 

38 Xironogiton victoriensis R1s   XVR 1_SLO_Maribor 
39 Xironogiton victoriensis R2s   XVR 2_SLO_Maribor 
40 Hirudo orientalis OP838901 Hirudo_orientalis 
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Додаток 8.  ɉɨɪɿɜɧɹɧɧɹ ɦɟɬɨɞɿɜ ɞɟɥɿɦɿɬɚɰɿʀ ɜɢɞɿɜ: ABGD, ASAP, PTP ɡɚ 

ɤɪɢɬɟɪɿɹɦɢ ɧɚɞɿɣɧɨɫɬɿ, ɞɨɫɬɭɩɧɨɫɬɿ ɬɚ ɡɪɭɱɧɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ. Ɇɟɬɨɞɢ 

ɪɨɡɦɟɠɭɜɚɧɧɹ ɬɚɤɫɨɧɿɜ ɪɚɧɠɭɸɬɶɫɹ ɜɿɞ ɡɧɚɱɟɧɧɹ “+” (ɧɢɡɶɤɢɣ) ɞɨ  ++++ (ɜɢɫɨɤɢɣ). 

Ɍɚɛɥɢɰɹ ɦɨɞɢɮɿɤɨɜɚɧɚ ɧɚɦɢ ɡɚ Nicolas Hubert, 2024. 

 ABGD ASAP PTP 

ȼɯɿɞɧɿ ɞɚɧɿ ȼɢɪɿɜɧɸɜɚɧɧɹ 
ɩɨɫɥɿɞɨɜɧɨɫɬɿ ȾɇɄ 
ɚɛɨ ɦɚɬɪɢɰɹ 
ɝɟɧɟɬɢɱɧɨʀ ɜɿɞɫɬɚɧɿ 

ȼɢɪɿɜɧɸɜɚɧɧɹ 
ɩɨɫɥɿɞɨɜɧɨɫɬɿ ȾɇɄ 
ɚɛɨ ɦɚɬɪɢɰɹ 
ɝɟɧɟɬɢɱɧɨʀ ɜɿɞɫɬɚɧɿ 

Ɏɿɥɨɝɪɚɦɚ 

ɉɿɞɬɪɢɦɤɚ  ɜɟɛ-ɫɟɪɜɟɪ ɜɟɛ-ɫɟɪɜɟɪ ɜɟɛ-ɫɟɪɜɟɪ/ɤɨɞ Python 

ɇɚɞɿɣɧɿɫɬɶ + 
ɇɟɦɚɽ ɨɰɿɧɤɢ 
ɫɬɚɬɢɫɬɢɱɧɨʀ 
ɩɿɞɬɪɢɦɤɢ ɫɯɟɦ 
ɪɨɡɩɨɞɿɥɭ ɬɚ ɝɪɭɩ 

++ 
ȯ ɨɰɿɧɤɚ ɫɬɚɬɢɫɬɢɱɧɨʀ 
ɩɿɞɬɪɢɦɤɢ ɫɯɟɦ 
ɪɨɡɩɨɞɿɥɭ ɬɚ ɝɪɭɩ  

+++ 
ɋɬɚɬɢɫɬɢɱɧɚ 
ɩɿɞɬɪɢɦɤɚ ɨɰɿɧɸɽɬɶɫɹ 
ɞɥɹ ɤɨɠɧɨɝɨ 
ɪɨɡɞɿɥɟɧɧɹ/ɜɭɡɥɚ ɜ 
ɧɟɭɥɶɬɪɚɦɟɬɪɢɱɧɨɦɭ 
ɞɟɪɟɜɿ 

Ⱦɨɫɬɭɩɧɿɫɬɶ +++ 
Ⱦɨɫɬɭɩɧɢɣ 
ɜɟɛ-ɫɟɪɜɟɪ; ɤɨɞ ɋ 
ɞɨɫɬɭɩɧɢɣ ɡɚ ɡɚɩɢɬɨɦ 

+++ 
Ⱦɨɫɬɭɩɧɢɣ 
ɜɟɛ-ɫɟɪɜɟɪ; ɤɨɞ ɋ 
ɞɨɫɬɭɩɧɢɣ ɡɚ ɡɚɩɢɬɨɦ 
 

++/+ 
ɜɟɪɫɿɹ ɧɚ ɜɟɛ-ɫɟɪɜɟɪɿ 
ɞɨɫɬɭɩɧɚ; ɜɯɿɞɧɿ ɞɟɪɟɜ 
ɩɨɬɪɟɛɭɸɬɶ 
ɞɨɞɚɬɤɨɜɢɯ ɩɪɨɝɪɚɦ 
(ɧɚɩɪ., IQTree, 
MrBayes, RAxML) 

Ɇɚɫɲɬɚɛɨɜɚɧɿɫɬɶ +++ 
ɉɪɨɫɬɢɣ ɜ 
ɨɛɱɢɫɥɸɜɚɧɧɿ; ɦɨɠɟ 
ɨɛɪɨɛɥɹɬɢ ɜɟɥɢɤɿ 
ɧɚɛɨɪɢ ɞɚɧɢɯ 

+++ 
ɉɪɨɫɬɢɣ ɜ 
ɨɛɱɢɫɥɸɜɚɧɧɿ; ɦɨɠɟ 
ɨɛɪɨɛɥɹɬɢ ɜɟɥɢɤɿ 
ɧɚɛɨɪɢ ɞɚɧɢɯ 
 

+/+++ 
ȼɟɛ-ɫɟɪɜɟɪ ɦɚɽ 
ɨɛɦɟɠɟɧɿ ɪɟɫɭɪɫɢ, 
ɬɨɦɭ ɡɚɩɭɫɤ 
ɛɚɽɫɿɜɫɶɤɨʀ ɜɟɪɫɿʀ ɽ 
ɨɛɨɜ'ɹɡɤɨɜɢɦ ML 
ɜɟɪɫɿɹ - ɭ  mPTP  

Ɂɪɨɡɭɦɿɥɿɫɬɶ ++++ 
Ɇɟɬɨɞ ɧɚ ɨɫɧɨɜɿ 
ɜɿɞɫɬɚɧɿ ɡ ɡɪɨɡɭɦɿɥɢɦɢ 
ɚɧɚɥɿɬɢɱɧɢɦɢ 
ɚɥɝɨɪɢɬɦɚɦɢ; 
ɩɿɞɯɨɞɢɬɶ ɞɥɹ 

+++ 
Ɇɟɬɨɞ ɧɚ ɨɫɧɨɜɿ 
ɜɿɞɫɬɚɧɿ ɡ ɡɪɨɡɭɦɿɥɢɦɢ 
ɚɧɚɥɿɬɢɱɧɢɦɢ 
ɚɥɝɨɪɢɬɦɚɦɢ; 
ɩɿɞɯɨɞɢɬɶ ɞɥɹ 

+ 
Ȼɚɡɨɜɿ ɪɨɡɪɚɯɭɧɤɢ 
ɧɟɥɟɝɤɨ ɞɨɫɬɭɩɧɿ; 
ɧɟɨɛɯɿɞɧɿ ɡɧɚɧɧɹ 
ɫɬɚɬɢɫɬɢɱɧɢɯ 
ɪɨɡɩɨɞɿɥɿɜ 
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ɩɨɱɚɬɤɿɜɰɿɜ  ɤɨɪɢɫɬɭɜɚɱɿɜ 
ɫɟɪɟɞɧɶɨɝɨ ɪɿɜɧɹ  
 

ɣɦɨɜɿɪɧɨɫɬɟɣ;  
ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɞɥɹ 
ɞɨɫɜɿɞɱɟɧɢɯ 
ɤɨɪɢɫɬɭɜɚɱɿɜ  

Ɂɪɭɱɧɿɫɬɶ ɭ 
ɜɢɤɨɪɢɫɬɚɧɧɿ 

+ 
ɇɟɦɚɽ ɞɨɫɬɭɩɧɢɯ 
ɤɪɢɬɟɪɿʀɜ ɞɥɹ 
ɩɨɪɿɜɧɹɧɧɹ 
ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ 
ɪɨɡɩɨɞɿɥɭ  
 

+++ 
Ɋɿɲɟɧɧɹ ɩɪɢɣɦɚɽɬɶɫɹ 
ɡɚ ɡɜɚɠɟɧɢɦ 
ɤɪɢɬɟɪɿɽɦ ASAP score  

+++ 
Ɋɿɲɟɧɧɹ ɩɪɢɣɦɚɽɬɶɫɹ 
ɡɚ ɤɪɢɬɟɪɿɽɦ 
ɦɚɤɫɢɦɚɥɶɧɨʀ 
ɣɦɨɜɿɪɧɨɫɬɿ   
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Додаток 9. Ɂɚɫɬɨɫɨɜɚɧɚ ɧɚɦɢ ɩɪɨɰɟɞɭɪɚ ɞɟɥɿɦɿɬɚɰɿʀ. Ɇɢ ɨɛ’ɽɞɧɚɥɢ ɩɨɫɥɿɞɨɜɧɨɫɬɿ 

COI ɨɬɪɢɦɚɧɿ ɧɚɦɢ ɬɚ ɡ GenBank ɜ ɨɞɧɟ ɜɢɪɿɜɧɸɜɚɧɧɹ. ȼɢɤɨɪɢɫɬɚɥɢ ɬɪɢ ɦɟɬɨɞɢ 

ɞɟɥɿɦɿɬɚɰɿʀ: ASAP, ABGD ɡ ɞɜɨɦɚ ɧɚɥɚɲɬɭɜɚɧɧɹɦɢ ɬɚ PTP, ɿ ɩɪɢɡɧɚɱɢɥɢ ɜɿɞɩɨɜɿɞɧɿ 

ɫɬɚɬɭɫɢ MOTU ɞɥɹ ɤɨɠɧɨɝɨ ɿɧɞɢɜɿɞɚ.  
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