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ÊÎÌÏËÅÊÑÓ ÙÈÏ²ÂÎÊ COBITIS ELONGATOIDES —
TAENIA — TANAITICA ð. ²ÐÏ²ÍÜ, ÂÈÊËÈÊÀÍÓ
ÇÀÁÐÓÄÍÅÍÍßÌ ² ÏÎÑÈËÅÍÓ ÍÀÑË²ÄÊÀÌÈ

ÁÎÉÎÂÈÕ Ä²É

Äèïëî¿äíî-ïîë³ïëî¿äíèé êîìïëåêñ ùèï³âîê Cobitis elongatoides — taenia — tanai-
tica º ìîäåëüíèì îá’ºêòîì åâîëþö³éíî-åêîëîã³÷íèõ äîñë³äæåíü. Îñîáëèâó óâàãó ïðè-
âåðòàº ìàñîâà ãåíåòè÷íà íåñòàá³ëüí³ñòü ïîïóëÿö³é Cobitis taenia s. l. ð³÷îê Ïðàâîáå-
ðåæíî¿ Óêðà¿íè, çîêðåìà ð. ²ðï³íü. Ìîí³òîðèíã ãåíåòè÷íî¿ ñòðóêòóðè ëîêàëüíî¿ ïî-
ïóëÿö³¿ ð. ²ðï³íü çä³éñíåíî â ÷îòèðüîõ ïóíêòàõ ñåðåäíüî¿ ÷àñòèíè ð³÷êè ïðîòÿãîì
2001—2024 ðð. Âñòàíîâëåíî öèêë çì³í, ùî ïîâ’ÿçàíèé ç ïðîÿâîì ãåíåòè÷íî¿ íå-
ñòàá³ëüíîñò³ êëîíîâèõ ïîë³ïëî¿ä³â. Ó 2001—2002 ðð. ìàëè ì³ñöå â³äñóòí³ñòü àáî ïî-
îäèíîê³ âèïàäêè àíîìàë³é àëîçèìíèõ ñïåêòð³â íà òë³ âèñîêî¿ ù³ëüíîñò³ ïîïóëÿö³é ³
ïîøèðåíîñò³ ùèï³âîê ïî âñüîìó ðóñëó. Ó 2004—2021 ðð. ñïîñòåð³ãàëàñü ìàñîâ³ñòü
àíîìàë³é, ùî áóëè çàðåºñòðîâàí³ ó 70—96 % îñîáèí. Ïðè öüîìó â³äáóâàëîñü ïîñòóïî-
âå çíèæåííÿ ÷èñåëüíîñò³ òà ôðàãìåíòàö³ÿ ïîïóëÿö³¿ ùèï³âîê ð. ²ðï³íü íà ³çîëÿòè. Ó
2023—2024 ðð. âíàñë³äîê áîéîâèõ ä³é ³ ñòð³ìêîãî çìåíøåííÿ ïðîòî÷íîñò³ ²ðïåíÿ
ñòàëîñÿ çíèêíåííÿ ãåíåòè÷íî çì³íåíèõ îñîáèí, ùî çðåøòîþ ³ ñïðè÷èíèëî îáâàëüíå
çíèæåííÿ ÷èñåëüíîñò³ ùèï³âîê. Îòæå, ãåíåòè÷íà íåñòaá³ëüí³ñòü ó âèïàäêó êëîíî-
âèõ ùèï³âîê º ÷óòëèâèì á³î³íäèêàòîðîì, ÿêèé ñïî÷àòêó ÷³òêî â³äðåàãóâàâ íà ãåíî-
òîêñè÷í³ñòü ñåðåäîâèùà, à ï³ñëÿ ðóéíóâàííÿ ã³äðîòåõí³÷íèõ ñïîðóä, ùî çàáåçïå÷óâà-
ëè ïðîòî÷í³ñòü, â³ä³çâàâñÿ íà ñòð³ìê³ çì³íè åêîñèñòåì.

Êëþ÷îâ³ ñëîâà: ãåíåòè÷íà íåñòàá³ëüí³ñòü, Cobitis, ìóòàö³éí³ñòü ñåðåäîâèùà,
âèìèðàííÿ, ðóéíóâàííÿ åêîñèñòåì, áîéîâ³ ä³¿.
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Ùèï³âêè ðîäó Cobitis Linnaeus, 1758 çàçâè÷àé º äîñèòü ÷èñåëüíèìè
âèäàìè ºâðîïåéñüêèõ âîäíèõ ñèñòåì, äî òîãî æ äåÿê³ ç íèõ ìàþòü âåëèê³
àðåàëè. À âò³ì, ñòàí ïîïóëÿö³é ºâðîïåéñüêèõ âèä³â âèêëèêàº çàíåïî-
êîºííÿ ³ âîíè ïîòðåáóþòü ñïåö³àëüíî¿ îõîðîíè [11, 19]. Ïðè÷èíàìè ñòàëè
åêîëîã³÷í³ ³ ãåíåòè÷í³ îáñòàâèíè. Ó ïåðøîìó âèïàäêó — öå âðàçëèâ³ñòü
ïðè çì³íàõ ñåðåäîâèùà ³ñíóâàííÿ, ó äðóãîìó — ì³æâèäîâà ã³áðèäèçàö³ÿ,
ÿêà ïðèçâîäèòü äî ïîÿâè ð³çíîìàí³òíèõ êëîíîâèõ ïîë³ïëî¿äíèõ á³îòèï³â.
×èñåëüí³ñòü îñòàíí³õ âíàñë³äîê åôåêòèâíîãî ðîçìíîæåííÿ ïîñòóïîâî
çá³ëüøóºòüñÿ, ³ çãîäîì âîíè ïî÷èíàþòü ïåðåâàæàòè íàä îñîáèíàìè áàòü-
ê³âñüêèõ âèä³â [17, 18].

Äî òîãî æ ùèï³âêè º âäàëîþ ìîäåëëþ åâîëþö³éíî-ãåíåòè÷íèõ äîñ-
ë³äæåíü [10, 12] ³ ³ñòîðèêî-ãåîãðàô³÷íèõ ðåêîíñòðóêö³é [13, 15], à òàêîæ
åôåêòèâíèì îá’ºêòîì åêîëîãî-ãåíåòè÷íîãî ìîí³òîðèíãó [4, 5]. Êëþ÷îâå
ì³ñöå ïðè öüîìó çàéìàþòü êëîíîâ³ òðèïëî¿äíî-òåòðàïëî¿äí³ á³îòèïè, ùî
óòâîðèëèñÿ âíàñë³äîê ã³áðèäèçàö³¿ äóíàéñüêî¿ ùèï³âêè Ñ. elongatoides Ba-
cescu & Mayer, 1969 ç ïðåäñòàâíèêàìè íàäâèäîâîãî öèðêóìïîíòè÷íîãî
íàäâèäîâîãî êîìïëåêñó, ÿêèé çîêðåìà âêëþ÷àº ³ Ñ. taenia Linnaeus, 1758.
Êëîíîâ³ ïîë³ïëî¿äè º ìàéæå âèêëþ÷íî ñàìêàìè, ùî ðîçìíîæóþòüñÿ çà
äîïîìîãîþ ã³íîãåíåçó [16, 21], âèêîðèñòîâóþ÷è äëÿ ïñåâäîãàìíîãî ðîçì-
íîæåííÿ ñàìö³â äèïëî¿äíèõ, ÿê ïðàâèëî, áàòüê³âñüêèõ âèä³â. Äèïëî¿äè òà
ïîë³ïëî¿äè óòâîðþþòü ñï³ëüí³ ïîñåëåííÿ, â ÿêèõ ÷àñò³øå ïåðåâàæàþòü
îñòàíí³ [17, 18].

Ñèòóàö³þ, ùî ñêëàëàñÿ ç ïîïóëÿö³ÿìè ùèï³âîê ð³÷îê ²ðï³íü, Òåòåð³â
òà Çäâèæ ñë³ä ðîçãëÿäàòè ÿê óí³êàëüíèé âèïàäîê âïëèâó íà ïðèðîäíó ïî-
ïóëÿö³þ, ùî ïðèçâ³â äî ìàñîâèõ âèïàäê³â ãåíåòè÷íî¿ íåñòàá³ëüíîñò³ [3—
6]. ² öå íåâèïàäêîâî, àäæå ïðàâîáåðåæí³ ïðèòîêè Äí³ïðà º íàéá³ëüø çà-
áðóäíåíèìè ð³÷êàìè Óêðà¿íè [7]. Ïðè÷îìó îñîáëèâî çíà÷íå àíòðîïîãåí-
íå íàâàíòàæåííÿ ä³ñòàâ áàñåéí ð. ²ðï³íü, ñòàí ÿêîãî çà öèì ïîêàçíèêîì
îö³íþºòüñÿ â³ä íåçàäîâ³ëüíîãî äî êàòàñòðîô³÷íîãî [9].

Ãåíåòè÷í³ äîñë³äæåííÿ ñòðóêòóðè ëîêàëüíî¿ ïîïóëÿö³¿ ùèï³âîê ð. ²ð-
ï³íü, ùî òðèâàëè ïðîòÿãîì 2002—2021 ðð., ïîêàçàëè íàñòóïíó êàðòèíó
[3—5]. Ó 2001 ð. ó âèá³ðö³ ùèï³âîê, ùî áóëà âçÿòà íà òåðèòîð³¿ ì. ²ðï³íü,
ñïîñòåð³ãàëàñü ñòàíäàðòíà äëÿ äèïëî¿äíî-òåòðàïëî¿äíèõ ïîñåëåíü ñèòó-
àö³ÿ. Âîíî ñêëàäàëîñÿ ç äèïëî¿äíèõ îñîáèí Ñ. taenia, ùî ñòàíîâèëè á³ëÿ
òðåòèíè îñîáèí, òðèïëî¿ä³â ç îäíèì C. elongatoides — 2 taenia, C. elongatoi-
des — taenia — tanaitica àáî äâîìà Ñ. 2 elongatoides — tanaitica ãåíîìàìè
äóíàéñüêî¿ ùèï³âêè ³ îäèíè÷íèìè òåòðàïëî¿äàìè C. elongatoides — 2 tae-
nia, Ñ. elongatoides — taenia — 2 tanaitica, Ñ. 3 elongatoides — tanaitica. Ó
2002 ð. ñåðåä îñîáèí á³îòèïó Ñ. 2 elongatoides — tanaitica áóëè âèÿâëåí³
ïîîäèíîê³ âèïàäêè ãåíåòè÷íèõ àíîìàë³é. Âîíè áóëè ïîâ’ÿçàí³ ç ïîÿâîþ â
ñïåêòðàõ ëîêóñó Aat-1 çàì³ñòü ïðîäóêò³â ñòàíäàðòíîãî àëåëþ âëàñòèâîãî
âèäó Ñ. tanaitica çì³íåíîãî ïðîäóêòó ç ìåíøîþ åëåêòðîôîðåòè÷íîþ ìî-
á³ëüí³ñòþ. Âæå ÷åðåç îäíå ïîêîë³ííÿ â 2004 ð. ãåíåòè÷íî çì³íåí³ îñîáèíè
á³îòèïó Ñ. 2 elongatoides — tanaitica ñòàëè ïåðåâàæàòè, ñêëàâøè 71,3 % â³ä
çàãàëüíî¿ ê³ëüêîñò³ äîñë³äæåíèõ îñîáèí, ³ öå ïðè òîìó, ùî â 2001—
2002 ðð. íà öåé á³îòèï ïðèïàäàëî ìåíøå í³æ 20 % îñîáèí. Ó ïîäàëüøîìó
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àíîìàëüí³ îñîáèíè äîñÿãëè ð³âíÿ 90 %. Ðàïòîâ³ñòü ïîÿâè, äèñêðåòíèé õà-
ðàêòåð ì³íëèâîñò³ ³ íåçâîðîòí³ñòü äàþòü ï³äñòàâè ââàæàòè, ùî çì³íè àëî-
çèìíèõ ñïåêòð³â — öå ìóòàö³¿, à íàäçâè÷àéíà øâèäê³ñòü ¿õíüî¿ ïîÿâè âêà-
çóº íà ñèòóàö³þ ãåíåòè÷íî¿ íåñòàá³ëüíîñò³.

Íàéá³ëüø ³ìîâ³ðíîþ ïðè÷èíîþ ìàñîâî¿ ïîÿâè ãåíåòè÷íèõ àíîìàë³é
ñòàëî çàáðóäíåííÿ ð. ²ðï³íü, ùî áóëî ñïðè÷èíåíå ïî÷àòêîì ³íòåíñèâíîãî
âèðîùóâàííÿ òåõí³÷íèõ àãðîêóëüòóð íà íàäçàïëàâíèõ òåðàñàõ íà ïî÷àòêó
ÕÕ² ñò. Öå ïðèçâåëî äî çìèâó â ð³÷êó ó âåëèê³é ê³ëüêîñò³ á³îëîã³÷íî àêòèâ-
íèõ ðå÷îâèí, ïåñòèöèä³â òà ì³íåðàëüíèõ äîáðèâ. ×åðåç òå ùî ð. ²ðï³íü ìàº
åêñòðåìàëüíî çàðåãóëüîâàíå ðóñëî (â ñåðåäíüîìó îäíà äàìáà íà 2 êì) ó ñå-
ðåäí³é òà íèæí³é éîãî ÷àñòèíàõ â³äáóëîñü ¿õíº íàêîïè÷åííÿ, ùî ïðèçâå-
ëî íå ò³ëüêè äî çì³í ó ñêëàä³ á³îòè [4], àëå é äî ãåíåòè÷íî¿ íåñòàá³ëüíîñò³ ó
êëîíîâèõ ùèï³âîê [3] ñàìå íà öèõ ä³ëÿíêàõ ð³÷êè.

Âàæëèâîþ îñîáëèâ³ñòþ ð. ²ðï³íü áóëà ¿¿ øòó÷íà ï³äòðèìêà çà ðàõóíîê
ï³äéîìó âîäè íàñîñíèìè ñòàíö³ÿìè äî ð³âíÿ Êè¿âñüêîãî âîäîñõîâèùà.
Íàâåñí³ 2022 ð. ÷åðåç â³éñüêîâó íåîáõ³äí³ñòü áóëî çä³éñíåíî ï³äðèâ äàìá,
ùî â³äãîðîäæóþòü ²ðï³íü â³ä âîäîñõîâèùà. Âíàñë³äîê çì³íèâñÿ âîäíèé
ðåæèì ð³÷êè [1]. Ïðè öüîìó â³äáóëîñÿ ï³äâèùåííÿ ð³âíÿ âîäè, à â íèæí³é
³ ñåðåäí³é ÷àñòèíàõ çíà÷íî ñïîâ³ëüíèëàñü òå÷³ÿ, ùî ïðèçâåëî äî ïî÷àòêó
ñòð³ìêî¿ òðàíñôîðìàö³¿ åêîñèñòåì, ÿê³ ³ñòîðè÷íî ñêëàëèñÿ.

Ìåòà ðîáîòè ïîëÿãàëà ó âñòàíîâëåíí³ çàêîíîì³ðíîñòåé áàãàòîð³÷íèõ
çì³í ãåíîòèïíîãî ñêëàäó äèïëî¿äíî-ïîë³ïëî¿äíîãî óãðóïîâàííÿ ùèï³âîê
ð. ²ðï³íü ç àêöåíòîì íà êàðäèíàëüí³ çì³íè âîäíîãî ðåæèìó ó â³éñüêîâèé
÷àñ.

Ìàòåð³àë ³ ìåòîäèêà äîñë³äæåíü

Àíàë³ç ãåíåòè÷íî¿ ñòðóêòóðè óãðóïîâàíü ùèï³âîê ïðîâåäåíî íà ñå-
ð³ÿõ âèá³ðîê, ç³áðàíèõ ïðîòÿãîì 7—15 ðîê³â ó ÷îòèðüîõ ïóíêòàõ. ²ðï³íü-1
(â³ä 50.501352, 30.257118 äî 50.510323, 30.258673) — ñåð³ÿ âèá³ðîê 2004—
2010 ðð. íà ì³ëèíàõ ïî ðóñëó ð³÷êè. ²ðï³íü-2 — ñåð³ÿ 2013—2024 ðð. (íåâå-
ëèêà çàòîêà ç ï³ùàíèì äíîì ó òî÷ö³ 50.521508, 30.272824 ³ ïî ðóñëó çà
øëþçîì â³ä 50.522462, 30.271887 ³ äî 50.516533, 30.257988). Á³ëîãîðîäêà-1
(50.397460, 30.216748) — âèá³ðêè ç³áðàí³ ïðîòÿãîì 2010—2024 ðð. ïî ðóñ-
ëó â³äðàçó çà øëþçîì. Ä³ä³âùèíà-1 (50.1509043, 29.774528) — ñåð³ÿ âè-
á³ðîê, ç³áðàíèõ ó 2017—2024 ðð. ïî ðóñëó îäðàçó çà øëþçîì.

Ëîâ ùèï³âîê çä³éñíþâàëè ³õò³îëîã³÷íèì ñà÷êîì äî 1 ì â ä³àìåòð³ ç
â³÷êîì â 1 ñì ó äîçâîëåíèé ïåð³îä. Öåé ñïîñ³á íå ñóïåðå÷èòü á³îåòè÷íèì
íîðìàì òà ïðàâèëàì ðèáàëüñòâà. Ô³êñàö³þ ÷àñó ëîâó ïðîâîäèëè ç 2004 ð.
Öå äîçâîëèëî îö³íþâàòè ù³ëüí³ñòü ïîïóëÿö³é ÿê ê³ëüê³ñòü äîáóòèõ ðèá çà
ãîäèíó ëîâó.

Àëîçèìíèé àíàë³ç âèêîíàíî çà äîïîìîãîþ åëåêòðîôîðåçó â 7,5 %-âî-
ìó ïîë³àêðèëàì³äíîìó ãåë³ òà íåïåðåðâí³é òðèñ-ÅÄÒÀ-áîðàòí³é ðÍ 8,5
ñèñòåì³ áóôåð³â [19]. Îá´ðóíòóâàííÿ íàáîðó ä³àãíîñòè÷íèõ ëîêóñ³â òà
³íòåðïðåòàö³ÿ ¿õíüî¿ ì³íëèâîñò³ áóëè íàâåäåí³ ðàí³øå [3—6]. Ôàêò íàÿâ-
íîñò³ ãåíåòè÷íî¿ íåñòàá³ëüíîñò³ òà ¿¿ ³íòåíñèâí³ñòü âèçíà÷àëè çà ê³ëüê³ñòþ
îñîáèí ç³ çì³íåíèìè ñïåêòðàìè (ðèñ. 1).
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Ðåçóëüòàòè äîñë³äæåíü

Âñüîãî áóëî ³äåíòèô³êîâàíî 10 êëîíîâèõ á³îòèï³â, ãåíîòèïîâó ñòðóê-
òóðó ÿêèõ çà ñêëàäîì åëåêòðîìîðô ïðåäñòàâëåíî ó òàáëèö³ 1, òà îäèí
áàòüê³âñüêèé äèïëî¿äíèé âèä C. taenia. Ïîë³ïëî¿äí³ á³îòèïè ôîðìóþòü
ï’ÿòü ãðóï, ùî ïîä³ëÿþòüñÿ íà äâ³ ï³äãðóïè: ç³ ñòàíäàðòíèìè àëåëÿìè
ïðèòàìàííèìè áàòüê³âñüêèì âèäàì (íîðìàëüí³) òà ç³ çì³íåíèìè åëåêòðî-
ôîðåòè÷íèìè ñïåêòðàìè, ôîðìóâàííÿ ÿêèõ â³äáóëîñü çà ó÷àñòþ ïðî-
äóêò³â àëåë³â, ùî â³äñóòí³ â ãåíîìàõ áàòüê³âñüêèõ âèä³â (àíîìàëüí³).

Ñòðóêòóðà ïîñåëåíü ùèï³âîê ìàº ïåâíó ïðîñòîðîâó íåîäíîçíà÷í³ñòü
³ íåñòàá³ëüíà ó ÷àñ³ (òàáë. 2). Îñîáëèâèé ³íòåðåñ â êîíòåêñò³ äàíî¿ ðîáîòè
âèêëèêàþòü çì³íè, ùî ñòàëèñÿ â ³íòåðâàë³ 2021—2024 ðð. ³ ÿê³ ïîâ’ÿçàí³ ç
âèìèðàííÿì àíîìàëüíèõ îñîáèí. Îñòàíí³ âêëþ÷íî äî 2021 ð. ó ïîïóëÿö³¿
ùèï³âîê ²ðïåíÿ ñòàíîâèëè àáñîëþòíó á³ëüø³ñòü.

Ó ïîïóëÿö³¿ ²ðï³íü-1 ó 2004 ð. ÷àñòêà ãåíåòè÷íî àíîìàëüíèõ ïîë³-
ïëî¿ä³â (EE(E)N-A + EENT-A) ñêëàëà 74,7 % (ðèñ. 2), ñòàíäàðòíèõ ïîë³-
ïëî¿ä³â ãðóïè EN(N)T(T) áóëî 17,1 % òà îñîáèí Ñ. taenia — 8,1 %. Ïðè öüî-
ìó ê³ëüê³ñòü ðèá íà ÷àñ ëîâó áóëî ùîíàéìåíøå 58 îñîáèí. Ïðîòÿãîì
2005—2008 ðð. äîäàâñÿ ùå é á³îòèï ENT-A1, ïðè öüîìó ÷àñòêà ãåíåòè÷íî
çì³íåíèõ îñîáèí ùå çá³ëüøèëàñÿ (67,9—90 %). Ñòàíäàðòí³ ïîë³ïëî¿äè
ãðóïè EN(N)T(T) ñòàíîâèëè ëèøå 0,5—28,6 %, îñîáèíè Ñ. taenia — 3,6—
8,3 %. Ïîêàçíèê ù³ëüíîñò³ ïîïóëÿö³é ìàâ ð³çêå çíèæåííÿ â³ä 28 îñîáèí çà
ãîäèíó ëîâó â 2005 ð. äî 13 ó 2008 ð. Ó 2010 ð. á³ëüø í³æ çà ãîäèíó àêòèâíî-
ãî ëîâó âäàëîñÿ çëîâèòè ëèøå 10 îñîáèí. Âîäíî÷àñ ãåíåòè÷íà ñòðóêòóðà
óãðóïîâàííÿ ïîâåðíóëàñÿ äî ïî÷àòêîâî¿, ùî ìàëà ì³ñöå â 2002 ð. Ãåíåòè÷-
íî çì³íåí³ ïîë³ïëî¿äè îïèíèëèñÿ â ìåíøîñò³, ñêëàâøè ëèøå 10 %, ñòàí-
äàðòí³ ïîë³ïëî¿äè ñòàëè ïåðåâàæàòè íà ð³âí³ 60 % ³ ÷àñòîòà îñîáè Ñ. taenia
îïèíèëàñÿ íà ð³âí³ 30 %. Ó 2013 ð. â öüîìó ì³ñö³ ùèï³âîê âçàãàë³ íå âäàëî-
ñÿ çëîâèòè.
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Ðèñ. 1. Ñïåêòðè àñïàðòàòàì³íîòðàíñôåðàçè, ùî êîäóþòüñÿ ëîêóñîì Aat-1, â ñèòóàö³¿
ìàñîâî¿ ãåíåòè÷íî¿ íåñòàá³ëüíîñò³ â ïîïóëÿö³¿ ²ðï³íü-1: 1 — ïîë³ïëî¿äè ç³ çì³íåíèìè
ñïåêòðàìè á³îòèïó Ñ. 2 (3) elongatoides — tanaitica (EE(E)N-A); 2 — áåêêðîñè á³îòèïó
Ñ. 2 elongatoides — tanaitica ç ñàìöÿìè C. taenia (EENT-A); 3 — ñòàíäàðòíèé òðèï-
ëî¿äíèé á³îòèï ãðóïè EN(N)T(T), 4 — îñîáèíà C. taenia



Â óãðóïîâàíí³ ²ðï³íü-2 ìàº ì³ñöå àíàëîã³÷íà òåíäåíö³ÿ: çíèæåííÿ ÷à-
ñòîò àíîìàëüíèõ á³îòèï³â çá³ãàºòüñÿ ç ïàä³ííÿì ÷èñåëüíîñò³ (äèâ. ðèñ. 2).
Ç 2013 äî 2017 ð. àíîìàëüí³ á³îòèïè ãðóïè EE(E)N-A ÿâíî ïåðåâàæàëè.
¯õíÿ ÷àñòîòà áóëà â ìåæàõ 92,6—93,9 %. Òîä³ ÿê ñòàíäàðòí³ êëîíîâ³ á³îòè-
ïè ãðóïè EN(N)T(T) òà îñîáèíè C. taenia çóñòð³÷àëèñü ó ì³çåðí³é
ê³ëüêîñò³: â³ä 0 äî 6,1 % òà â³ä 0 äî 7,4 % â³äïîâ³äíî. Âîäíî÷àñ ù³ëüí³ñòü
ïîñåëåíü áóëà ïîì³ðíî âèñîêîþ ³ äîñèòü ñòàá³ëüíîþ, ñòàíîâëÿ÷è 27—34
îñîáèí íà ãîäèíó ëîâó. Ó 2021 ð. ÷èñåëüí³ñòü ð³çêî âïàëà ³ çà ãîäèíó âäà-
ëîñÿ çëîâèòè ëèøå ÷îòèðè îñîáèíè, ñåðåä ÿêèõ òðè áóëè ç ãåíåòè÷íèìè
àíîìàë³ÿìè òà îäíà C. taenia. Ó 2024 ð. çà ò³º¿ æ ³íòåíñèâíîñò³ ëîâó ñï³éìà-
ëè äâ³ ùèï³âêè: îäíó ñòàíäàðòíîãî á³îòèïó EE(E)N ³ îäíó îñîáèíó C. tae-
nia.

Óãðóïîâàííþ Á³ëîãîðîäêà âëàñòèâå êðàéíº äîì³íóâàííÿ ãåíåòè÷íî
àíîìàëüíèõ ïîë³ïëî¿ä³â (äèâ. ðèñ. 2). Ç 2010 ïî 2021 ð. ¿õíÿ ÷àñòîòà ñòàíî-
âèëà â³ä 84,8 äî 96,6 %. ×àñòîòà ñòàíäàðòíèõ ïîë³ïëî¿ä³â êîëèâàëàñÿ â ìå-
æàõ 0—12,1 %, à C. taenia 0-4,9 %. Âîäíî÷àñ ù³ëüí³ñòü ïîïóëÿö³é áóëà äî-
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Òàáëèöÿ 1
Íàáîðè åëåêòðîìîðô, çà ÿêèìè ä³àãíîñòóþòüñÿ áàòüê³âñüê³ âèäè, òà á³îòèïè,

ùî ôîðìóþòü ïåâí³ ãðóïè á³îòèï³â

Á³îòèïîâ³ ãðóïè
òà âèäè

Á³îòèïè, ùî ôîðìóþòü
á³îòèïîâ³ ãðóïè

Íàá³ð ä³àãíîñòè÷íèõ
åëåêòðîìîðô

TT C. taenia Aat-1cc, Mdh-1Abb, Ldh-Bab,
Ldh-Bbb

NN C. tanaitica Aat-1cc, Mdh-1Abb, Ldh-Bbb

EE C. elongatoides Aat-1aa, Aat-1ab, Aat-1bb, Mdh-1Aaa,
Ldh-Bb

EN(N)T(T) C. elongatoides —2 (3) taenia,
C. elongatoides — (2) tanaitica
— taenia

Aat-1acc, Mdh-1Aabb, Ldh-Babb,
Ldh-Bb

EE(E)N C. 2 (3) elongatoides —
tanaitica

Aat-1aac, Mdh-1Aaab, Ldh-Bb

EE(E)N-A C. 2 (3) elongatoides —
tanaitica

Aat-1aad, Mdh-1Aaab, Ldh-Bb

ENT-A1 C. elongatoides — tanaitica —
taenia

Aat-1aacd, Mdh-1Aaab, Ldh-Bb

ENT-A2 C. elongatoides — taenia —
tanaitica

Aat-1aacd, Mdh-1Aaab, Ldh-Babb

EETT-A C. 2 elongatoides — taenia —
tanaitica

Aat-1aacd, Mdh-1Aab, Ldh-Bb

R C. elongatoides — taenia —
tanaitica

Aat-1acc, Mdh-1Aaab, Ldh-Bb

Ï ð è ì ³ ò ê à. A — îñîáèíè, ÿêèì âëàñòèâèé àíîìàëüíèé àëåëü Aat-1d, R — ðå-
êîìá³íàíòè.
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ñèòü âèñîêîþ íà ð³âí³
â³ä 24 äî 41 îñîáèíè çà
ãîäèíó ëîâó. Â 2024 ð.,
ïîïðè ðåòåëüí³ñòü
ïðîâåäåíèõ ëîâ³â, íå
âäàëîñÿ çëîâèòè æîä-
íî¿ îñîáèíè, ùî ñâ³ä-
÷èòü ïðî âèðàæåíó äå-
ïðåñ³þ ö³º¿ ïîïóëÿö³¿.

Ó çì³øàí³é äèï-
ëî¿äíî-ïîë³ïëî¿äí³é
ïîïóëÿö³¿ ùèï³âîê Ä³-
ä³âùèíà, ðîçòàøîâà-
í³é âæå íà ìåæ³ ñåðåä-
íüî¿ òà âåðõíüî¿ ÷àñòèí
ð³÷êè, ó ïåð³îä ç 2017
ïî 2021 ð. ñòàá³ëüíî ïå-
ðåâàæàëè ïîë³ïëî¿äí³
ùèï³âêè àíîìàëüíîãî
á³îòèïó ENT-A2, ÷àñ-
òîòà ÿêèõ çàëåæíî â³ä
ðîêó êîëèâàëàñü â³ä 67
äî 80 % (äèâ. ðèñ. 2).
Ñòàíäàðòí³ ïîë³ïëî¿ä-
í³ á³îòèïè EN(N)T(T)
ãðóïè ñòàíîâèëè 17—
24 %, à îñîáèíè C. tae-
nia â³ä 0 äî 17 %. Âî-
äíî÷àñ ù³ëüí³ñòü ïî-
ïóëÿö³¿ â òîé ïåð³îä áó-
ëà äîñòàòíüî âèñîêîþ
â³ä 20 äî 36 îñîáèí çà
ãîäèíó ëîâó. Ó 2023 ð.
åôåêòèâí³ñòü ëîâó âïà-
ëà äî 11 îñîáèí, à ÷àñ-
òîòà ãåíåòè÷íî àíî-
ìàëüíèõ ïîë³ïëî¿ä³â
çìåíøèëàñü ó 3—4 ðà-
çè, ñêëàâøè 20 %. Ïðè
öüîìó ÷àñòîòà ñòàí-
äàðòíèõ á³îòèï³â çðîñ-
ëà äî 56,7 %, à C. taenia
äî 23,3 %. Ó 2024 ð. ðå-
òåëüí³ ëîâè â ñåðåäèí³-
ê³íö³ ÷åðâíÿ äàëè ì³í³-
ìàëüíó îö³íêó ù³ëü-
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íîñò³ íà ð³âí³ 7 îñîáèí íà ãîäèíó ëîâó. Ïðè öüîìó àíîìàëüí³ îñîáèíè âçà-
ãàë³ íå áóëè âèÿâëåí³, ÷àñòêà ñòàíäàðòíèõ ïîë³ïëî¿ä³â äîñÿãëà 86,7 %, äèï-
ëî¿äè ñêëàëè 13,3 %.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåíü

Âèïàäîê ìàñîâî¿ ãåíåòè÷íî¿ íåñòàá³ëüíîñò³ â êëîíîâèõ ïîïóëÿö³ÿõ
ùèï³âîê ð. ²ðï³íü íå º ÷èìîñü íåñïîä³âàíèì, àäæå ìóòàãåííå çàáðóäíåííÿ
â³äì³÷åíî â ïîâåðõíåâèõ âîäàõ óñüîãî Äí³ïðà [14]. Äî òîãî æ öÿ ð³÷êà º
îäí³ºþ ç íàéá³ëüø çàðåãóëüîâàíèõ ³ çàáðóäíåíèõ ïðàâîáåðåæíèõ ïðèòîê
Äí³ïðà Öåíòðàëüíî¿ Óêðà¿íè [7, 9], à ä³ëÿíêà â ìåæàõ ì. ²ðï³íü, äå áóëè
ïðîâåäåí³ íàéá³ëüø ìàñøòàáí³ äîñë³äæåííÿ, çà ïîêàçíèêàìè ÿêîñòi âîäè
îö³íþºòüñÿ â³ä çàáðóäíåíî¿ äî äóæå áðóäíî¿ [2].

Ðåçóëüòàòè ìîí³òîðèíãó ïîïóëÿö³¿ ùèï³âîê ð. ²ðï³íü ç 2001 ïî 2024 ð.
ïîêàçóþòü íàñòóïíó åòàïí³ñòü çì³í ãåíåòè÷íî¿ ñòðóêòóðè: â³äñóòí³ñòü ãå-
íåòè÷íî çì³íåíèõ á³îòèï³â → ð³äê³ñí³ âèïàäêè ãåíåòè÷íèõ àíîìàë³é →
ìàñîâ³ñòü àíîìàë³é → ð³äê³ñí³ñòü ãåíåòè÷íèõ àíîìàë³é → â³äñóòí³ñòü ãå-
íåòè÷íî çì³íåíèõ ïîë³ïëî¿ä³â. Òåíäåíö³ÿ ñóïðîâîäæóºòüñÿ ïàä³ííÿì ÷è-
ñåëüíîñò³ ³ ù³ëüíîñò³ ïîïóëÿö³¿. Â 2001—2008 ðð. óãðóïîâàííÿ ùèï³âîê
áóëè â³äíîñíî áàãàòî÷èñåëüíèìè ç âèñîêîþ ù³ëüí³ñòþ. ¯õí³é âèëîâ ìåíø
í³æ çà ÷àñ ëîâó áåç îñîáëèâèõ çóñèëü ñòàíîâèâ ê³ëüêà äåñÿòê³â îñîáèí.
Ïðè öüîìó âîíè çóñòð³÷àëèñÿ ïðàêòè÷íî ïî âñüîìó ðóñëó. Â 2010—
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Ðèñ. 2. ×àñòîòè á³îòèï³â ç àíîìàë³ÿìè (%) ç³ ñòàíäàðòíèìè ïîõèáêàìè òà ù³ëüí³ñòü
ïîïóëÿö³é (p) çà ê³ëüê³ñòþ ñï³éìàíèõ îñîáèí çà ãîäèíó ëîâó ïî ðîêàõ íà ð³çíèõ
ä³ëÿíêàõ ð. ²ðï³íü: à — ²ðï³íü-1; á — ²ðï³íü-2; â — Á³ëîãîðîäêà; ã —Ä³ä³âùèíà



2021 ðð. ïîïóëÿö³ÿ ùèï³âîê ð. ²ðï³íü ïî÷àëà ôðàãìåíòóâàòèñÿ. Â³äíîñíî
ù³ëüí³ óãðóïîâàííÿ çáåðåãëèñÿ ãîëîâíèì ÷èíîì íà ïîñòøëþçîâèõ ä³ëÿí-
êàõ ð³÷êè, äå ùå áóëà ïîñò³éíà òå÷³ÿ. Ïðè öüîìó çá³ð íåîáõ³äíîãî ìà-
òåð³àëó äëÿ ãåíåòè÷íèõ äîñë³äæåíü âæå âèìàãàâ á³ëüøèõ ÷àñîâèõ âèòðàò.
Â 2023—2024 ðð. ï³ñëÿ ðóéíóâàííÿ äàìá, ùî â³ää³ëÿëè ²ðï³íü â³ä Êè¿â-
ñüêîãî âîäîñõîâèùà, ³ óïîâ³ëüíåííÿ òå÷³¿ îñîáëèâî â íèæí³é ³ ñåðåäí³é
÷àñòèíàõ ð³÷êè ùèï³âêè ïîäåêóäè çíèêëè, à ì³ñöÿìè ñòàëè çóñòð³÷àòèñÿ
ëèøå ïîîäèíîêèìè îñîáèíàìè. Âîäíî÷àñ ó 2024 ð. ãåíåòè÷íî çì³íåí³ îñî-
áèíè íå áóëè çíàéäåí³ âçàãàë³, ùî âêàçóº íà çíèêíåííÿ íàéá³ëüø ÷èñëåí-
íî¿ ñêëàäîâî¿ ïîïóëÿö³é ùèï³âîê.

Îòæå íà ïåðøèé ïîãëÿä âèíèêàº ïåâíå ïðîòèð³÷÷ÿ. Ñïî÷àòêó âíàñ-
ë³äîê çàáðóäíåííÿ ìàëà ì³ñöå ìàñîâà çóñòð³÷àëüí³ñòü ñàìå ãåíåòè÷íî àíî-
ìàëüíèõ á³îòèï³â, à íàïðèê³íö³, â ïåð³îä ñòð³ìêî¿ äåôîðìàö³¿ åêîñèñòåì
— ¿õíº ïåðøî÷åðãîâå âèìèðàííÿ, òîáòî íåçðîçóì³ëî âîíè — º íàéá³ëüø
÷è íàéìåíø ïðèñòîñîâàíèìè. Ìîæíà ïðèïóñòèòè ê³ëüêà ïîÿñíåíü ö³º¿
ïàðàäîêñàëüíî¿ ñèòóàö³¿. ²ìîâ³ðíî ïî÷àòêîâ³ ãåíåòè÷í³ çì³íè ìàëè ïåâ-
íèé ñòèìóëþþ÷èé åôåêò, ùî ïîçèòèâíî âïëèâàâ íà æèòòºçäàòí³ñòü. Îä-
íàê ó ðÿä³ ïîêîë³íü îñîáèíè ç ãåíåòè÷íèìè àíîìàë³ÿìè ïîñòóïîâî íàêî-
ïè÷èëè ìóòàö³éíèé òÿãàð, ùî ïðèçâåëî äî çìåíøåííÿ ¿õíüî¿ ïðèñòîñîâà-
íîñò³. � é äðóãå á³ëüø åêîëîã³÷íå ïîÿñíåííÿ. Ñïåðøó, âíàñë³äîê çàëïîâî-
ãî çàáðóäíåííÿ ð³÷êè íà ïî÷àòêó 2000-õ ðîê³â â³äáóëàñü ìàñîâà ïîÿâà ãå-
íåòè÷íî çì³íåíèõ îñîáèí, ïðè öüîìó ñïàëàõó ÷èñåëüíîñò³ ùèï³âîê ÿê òà-
êîãî íå áóëî. Ðåàêö³ÿ íà ð³âí³ åêîñèñòåì òàêîæ ìàëà ì³ñöå, îäíàê öå áóëè
ëèøå íåçíà÷í³ çì³íè, ùî ïðèçâîäèëè ëèøå äî ïîñòóïîâîãî çìåíøåííÿ
÷èñåëüíîñò³ ùèï³âîê. Îñòàòî÷íà äåïðåñ³ÿ íàñòàëà âíàñë³äîê ñòð³ìêî¿
òðàíñôîðìàö³¿ åêîñèñòåì ï³ñëÿ ðóéíóâàííÿ ã³äðîòåõí³÷íèõ ñïîðóä ó
2022 ð. Öå ñòàëî ïðè÷èíîþ çíèùåííÿ ì³ñöü íåðåñòó ³, â³äïîâ³äíî, øâèä-
êîãî çìåíøåííÿ ðîçì³ð³â ïîïóëÿö³¿, ùî îñîáëèâî àêòóàëüíî äëÿ òàêîãî
êîðîòêîöèêë³÷íîãî âèäó ÿê C. taenia. Ïðè÷îìó îáâàëüíå çíèæåííÿ ÷èñå-
ëüíîñò³ â³äáóëîñÿ â ïåðøó ÷åðãó çà ðàõóíîê ãåíåòè÷íî çì³íåíèõ îñîáèí,
ùî âèÿâèëèñü îñîáëèâî âðàçëèâèìè.

Îòæå ïîÿâà ÷è çì³íà çóñòð³÷àëüíîñò³ ãåíåòè÷íî çì³íåíèõ êëîíîâèõ
ùèï³âîê ìîæå ðîçãëÿäàòèñÿ ÿê ä³ºâèé á³î³íäèêàòîð çàáðóäíåííÿ âîäíî¿
ñèñòåìè ãåíîòîêñè÷íèìè ðå÷îâèíàìè. Ïðè÷îìó ôàêò òîãî, ùî ñàìå çíà÷-
íå àíòðîïîãåííå íàâàíòàæåííÿ ñòàëî ïðè÷èíîþ ìàñîâèõ ãåíåòè÷íèõ
àíîìàë³é äîâîäèòü òà îáñòàâèíà, ùî â íèæí³é ³ ñåðåäí³é ÷àñòèí³ ð³÷êè, äå,
âëàñíå, ³ çóñòð³÷àþòüñÿ àíîìàëüí³ ùèï³âêè, ñòàëèñÿ íàéá³ëüø³ çì³íè á³î-
òè. Çîêðåìà çíèêëè âñ³ ø³ñòü âèä³â ïåðë³âíèöåâèõ, âëàñòèâèõ ö³é ð³÷ö³
[4]. Ñë³ä çàçíà÷èòè, ùî ÷óòëèâ³ñòü ãåíåòè÷íîãî á³î³íäèêàòîðà, ùî ìèò-
òºâî â³äðåàãóâàâ íà çì³íè ñåðåäîâèùà, îñîáëèâî ïîì³òíà â ñèòóàö³¿ ç
ð. ²ðï³íü íà ôîí³ íåçì³ííîñò³ òàêîãî ïîêàçíèêà ÿê ïðîñòîðîâèé ðîçïîä³ë
âèä³â ³ âèäîâèé ñêëàä ³õò³îôàóíè, ùî íå çàçíàâ ó ñâî¿é àáîðèãåíí³é ÷àñ-
òèí³ ñóòòºâèõ çì³í àæ äî 2024 ð. [8].
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Âèñíîâêè

Ó íèæí³é ³ ñåðåäí³é ÷àñòèíàõ ð. ²ðï³íü ìàâ ì³ñöå âèïàäîê ìàñîâî¿ ãå-
íåòè÷íî¿ íåñòàá³ëüíîñò³ êëîíîâèõ ïîïóëÿö³é ùèï³âîê Cobitis elongatoides

— taenia — tanaitica, ÿêèé ñòàâñÿ íà ïî÷àòêó 2000-õ ðîê³â ³ çàâåðøèâñÿ â
2024 ð. ï³ñëÿ ðóéíóâàííÿ ã³äðîòåõí³÷íèõ ñïîðóä âíàñë³äîê áîéîâèõ ä³é ³
ñòð³ìêî¿ òðàíñôîðìàö³¿ åêîñèñòåì.

Éîãî ïðè÷èíîþ ñòàëî êðèòè÷íå çàáðóäíåííÿ, à ÷èííèêàìè çàâåð-
øåííÿ — åë³ì³íàö³ÿ ãåíåòè÷íî çì³íåíèõ îñîáèí, ÿê³ äî ïî÷àòêó áîéîâèõ
ä³é ñòàíîâèëè á³ëÿ 90 %, ùî âðåøò³-ðåøò ³ ïðèçâåëî äî îáâàëüíîãî çíè-
æåííÿ ÷èñåëüíîñò³ ïîïóëÿö³¿ ùèï³âêè ð. ²ðï³íü.

Ôàêò ïîÿâè ãåíåòè÷íî çì³íåíèõ êëîíîâèõ ùèï³âîê, à òàêîæ äèíàì³êó
¿õí³õ ÷àñòîò ñë³ä ðîçãëÿäàòè ó ÿêîñò³ ÷óòëèâèõ á³î³íäèêàòîð³â ìóòàãåí-
íîñò³ ñåðåäîâèùà.
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DEPRESSION DUE TO GENETIC INSTABILITY OF THE POPULATION OF
DIPLOID-POLYPLOID COMPLEX OF SPINED LOACH COBITIS ELONGATOIDES
— TAENIA — TANATICA OF THE IRPIN RIVER CAUSED BY POLLUTION AND

ENHANCED BY THE CONSEQUNCES OF HOSTILITIES

The diploid-polyploid complex of spined loach Cobitis elongatoides — taenia — tana-
itica is a model object of evolutionary-ecological studies. The mass genetic instability of
Cobitis taenia s. l. populations attracts special attention in the rivers of the right bank of
Ukraine, in particular in the Irpin River. The monitoring of the genetic structure of the lo-
cal population of this fish in the Irpin River was carried out in four points of the middle re-
aches of the river during 2001—2024. A set of changes associated with the manifestation of
genetic instability of clonal polyploids has been established. In 2001—2002 there were no
or only some cases of anomalies of allozyme spectra against the background of high popu-
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lation density and prevalence of spined loach throughout the riverbed. In 2004—2021 the
mass of anomalies was observed, which were registered in 70—96% of individuals. At the
same time, there was fish numbers gradual decrease and spined loach population fragmen-
tation into isolates. In 2023—2024 as a result of hostilities and a rapid decrease in the flow
rate of the Irpin River, genetically changed individuals disappeared, which ultimately cau-
sed a sharp decrease in the numbers of spined loach. Therefore, genetic instability of clonal
spined loach is a sensitive bioindicator that first clearly responded to the genotoxicity of the
environment and after the destruction of hydraulic constructions that ensured flow, res-
ponded to rapid changes in ecosystems.

Keywords: genetic instability, Cobitis, environment mutability, extinction, destruction
of ecosystems, hostilities.
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