
herd, and its maintenance in pools with artificial feeds. In the fifth year of cultivation, the average fish
weight in the established herd reaches 3.72 kg. We discuss the use of inconnu as a biological improver
in the reservoirs of the Angara-Yenisei cascade. The introduction of this fish species as a biological
improver will result in the elimination of ordinary fish, and weaken interspecific and intraspecific
competitive relations in the basin. The equation of inconnu spawn incubation periods depending on
water temperature is given.

Keywords: the Yenisei, inconnu, producers, spawning, reproduction.
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ÈÑÊÓÑÑÒÂÅÍÍÎÅ ÂÎÑÏÐÎÈÇÂÎÄÑÒÂÎ ÌÎËÎÄÈ ÐÛÁ
ÂÎ ÂÐÅÌÅÍÍÛÕ ÐÛÁÎÂÎÄÍÛÕ ÊÎÌÏËÅÊÑÀÕ

Âïåðâûå ïðèâåäåíî îïèñàíèå òåõíîëîãèè âûðàùèâàíèÿ æèçíåñòîéêîé ìîëîäè âî âðå-
ìåííîì ðûáîâîäíîì êîìïëåêñå âáëèçè íåðåñòèëèù â áàññåéíå ð. Åíèñåé, ðàçðàáîòàííàÿ â
Íàó÷íî-èññëåäîâàòåëüñêîì èíñòèòóòå ýêîëîãèè ðûáîõîçÿéñòâåííûõ âîäîåìîâ (ã. Êðàñíî-
ÿðñê). Ðàáîòû ïðîâîäèëè íà ïðàâûõ ïðèòîêàõ Åíèñåÿ – ðåêàõ Àãóë è Ìàíà – â 2010–2014 ãã.
Âðåìåííûé ðûáîðàçâîäíûé êîìïëåêñ ïðåäíàçíà÷åí äëÿ ïîëó÷åíèÿ è ïîäðàùèâàíèÿ ïîñà-
äî÷íîãî ìàòåðèàëà ïðåñíîâîäíûõ âèäîâ ðûá â öåëÿõ èõ èñêóññòâåííîãî âîñïðîèçâîäñòâà,
ïðîâåäåíèÿ íàó÷íûõ èññëåäîâàíèé â ïîëåâûõ óñëîâèÿõ. Â åãî ñîñòàâ âõîäèò îáîðóäîâàíèå,
êîòîðîå ïîçâîëÿåò ñîâåðøàòü âåñü êîìïëåêñ ðûáîâîäíûõ ïðîöåññîâ â àâòîíîìíîì ðåæèìå.
Íîâèçíîé ïðèâåäåííîé áèîòåõíîëîãèè ÿâëÿåòñÿ òåõíè÷åñêîå ðåøåíèå ïðîâåäåíèÿ ðûáî-
âîäíûõ ðàáîò, äàþùåå âîçìîæíîñòü ïðè îòíîñèòåëüíî íåáîëüøèõ ôèíàíñîâûõ çàòðàòàõ ïî-
ëó÷àòü æèçíåñòîéêóþ ìîëîäü ðûá äëÿ çàðûáëåíèÿ åñòåñòâåííûõ âîäîåìîâ. Âûÿâëåíû
íåðåñòîâûå òåìïåðàòóðû ëåíêà Brachymistax lenok (Pallas, 1773) – 8,2–9,0 îÑ, òàéìåíÿ Hucho
taimen (Pallas, 1773) – 6,8–8,6 îÑ. Îòðàáîòàíà ìåòîäèêà ïðèæèçíåííîãî ïîëó÷åíèÿ ðûáîâîä-
íîé èêðû õàðèóñà ñèáèðñêîãî Thymallus arcticus (Pallas, 1776), ëåíêà è òàéìåíÿ ñ èñïîëüçîâà-
íèåì àíåñòåçèè (ñóñïåíçèÿ ãâîçäè÷íîãî ìàñëà) è âîçâðàùåíèÿ ðûá â åñòåñòâåííóþ ñðåäó.
Îïðåäåëåíû ñðîêè èíêóáàöèè èêðû òàéìåíÿ, ëåíêà, òåìïåðàòóðíûé ðåæèì âñåõ ðûáîâîä-
íûõ ïðîöåññîâ, ðåæèìû êîðìëåíèÿ ýòèõ âèäîâ. Ïîêàçàíû ñïîñîáû î÷èñòêè âîäû è ìåðû
ïðîôèëàêòèêè ñ ãðèáêîâûìè è áàêòåðèàëüíûìè çàáîëåâàíèÿìè ðûá. Ïðèâåäåíû ðåçóëüòà-
òû ïîëó÷åíèÿ ìîëîäè ëîñîñåâûõ ðûá. Âñåãî çà 2010–2014 ãã. â áàññåéí Åíèñåÿ âûïóùåíî
869 443 ýêç. ïîäðîùåííîé ìîëîäè, â òîì ÷èñëå ëåíêà 21 677 ýêç., òàéìåíÿ – 267 123 è õàðèó-
ñà – 580 700 ýêç.

Êëþ÷åâûå ñëîâà: ìîëîäü ðûá, ëåíîê, òàéìåíü, õàðèóñ, èñêóññòâåííîå âîñïðîèçâîä-
ñòâî.

Â áàññåéíå Åíèñåÿ ïðîèñõîäèò ïàäåíèå ÷èñëåííîñòè ëîñîñåâèäíûõ
ðûá. Ïåðâîî÷åðåäíîé çàäà÷åé ñîõðàíåíèÿ è óñòîé÷èâîãî èñïîëüçîâàíèÿ
ýòèõ âèäîâ ñòàíîâèòñÿ èõ èñêóññòâåííîå âîñïðîèçâîäñòâî. Ðàñøèðåíèþ
ðûáîâîäíûõ ðàáîò ïðåïÿòñòâóåò ìàëàÿ ìîùíîñòü ñïåöèàëèçèðîâàííûõ
ïðåäïðèÿòèé ðåãèîíà, îðèåíòèðîâàííûõ íà ïîääåðæêó åñòåñòâåííîãî âîñ-
ïðîèçâîäñòâà. Ñ öåëüþ ìèíèìèçàöèè ôèíàíñîâûõ çàòðàò íàìè â 1997,
1998 ãã. ðàçðàáîòàíà òåõíîëîãèÿ ïîäðàùèâàíèÿ æèçíåñòîéêîé ìîëîäè ñè-
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áèðñêîãî îñåòðà è ñòåðëÿäè âî âðåìåííîì (ìîäóëüíîì) ðûáîâîäíîì êîì-
ïëåêñå âáëèçè åñòåñòâåííûõ íåðåñòèëèù îñåòðîâûõ ðûá [1–3]. Íîâèçíà
òåõíîëîãèè çàêëþ÷àåòñÿ â ïîëó÷åíèè æèçíåñòîéêîé ìîëîäè, àäàïòèðîâàí-
íîé ê åñòåñòâåííûì óñëîâèÿì ïî ñëåäóþùèì ïàðàìåòðàì: õèìèçìó âîäû,
åñòåñòâåííîìó õîäó òåìïåðàòóð, ôîòîïåðèîäèçìó, åñòåñòâåííûì êîðìàì,
ïåðåìåííîé ñêîðîñòè òå÷åíèÿ â ìàëîçàòðàòíîì (ñ ôèíàíñîâîé òî÷êè çðå-
íèÿ) ïðåäïðèÿòèè [1, 4].

Ïðè ðàçðàáîòêå ìåòîäà ó÷èòûâàëè:
– ïðèìåíåíèå ïîëóçàìêíóòîé âîäíîé ñèñòåìû, â êîòîðîé èñïîëüçóåò-

ñÿ ïðèðîäíàÿ âîäà, ïðîõîäÿùàÿ ÷åðåç èíêóáàöèîííî-âûðîñòíóþ ñèñòåìó
îäèí ðàç;

– ïðèìåíåíèå áàññåéíîâîé ôîðìû âûðàùèâàíèÿ ìîëîäè êàê íàèáî-
ëåå óäîáíîé âñëåäñòâèå ñîçäàíèÿ óñëîâèé äëÿ îïåðàòèâíîãî ðåãóëèðîâàíèÿ
ïàðàìåòðàìè ñðåäû è ìàêñèìàëüíîãî îáëåã÷åíèÿ ðûáå â ïîòðåáëåíèè êîð-
ìîâ;

– ìàêñèìàëüíîå óäåøåâëåíèå ïðîèçâîäñòâà ïîäðàùèâàåìîé ìîëîäè.
Â 2001–2003 è 2010–2014 ãã. óêàçàííóþ òåõíîëîãèþ àäàïòèðîâàëè äëÿ

ïîëó÷åíèÿ ìîëîäè ëåíêà, òàéìåíÿ è õàðèóñà â áàññåéíå Åíèñåÿ [5–9].
Öåëü ðàáîòû – ïðîâåäåíèå èíêóáàöèè èêðû, ïîëó÷åíèå è ïîäðàùèâà-

íèå ëè÷èíîê âåñåííå-íåðåñòóþùèõ ëîñîñåâèäíûõ ðûá äî ñòàäèè æèçíå-
ñòîéêîé ìîëîäè ñ ïîñëåäóþùèì âûïóñêîì â Åíèñåé.

ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Îòëîâ ïðîèçâîäèòåëåé îñóùåñòâëÿëè íà ìåñòàõ åñòåñòâåííûõ íåðåñòè-
ëèù ñòàâíûìè è ïëàâíûìè ñåòÿìè ñ ÿ÷ååé 30–90 ìì. Ðàáîòû ïðîâîäèëè íà
ïðàâûõ ïðèòîêàõ Åíèñåÿ – ðåêàõ Àãóë è Ìàíà – â 2010–2014 ãã. Ïîëó÷åíèå
èêðû, åå îñåìåíåíèå, èíêóáàöèþ è ïîäðàùèâàíèå ìîëîäè îñóùåñòâëÿëè
ïî ñòàíäàðòíûì ìåòîäàì ðàáîò ïðè ðàçâåäåíèè ëîñîñåâûõ ðûá, êðîìå òîãî,
èñïîëüçîâàëè ñîáñòâåííûå íàðàáîòêè [1, 7, 9]. Ïðè ïîäðàùèâàíèè ìîëîäü
ñèáèðñêîãî õàðèóñà, ëåíêà è òàéìåíÿ êîðìèëè äåêàïñóëèðîâàííûìè öèñ-
òàìè, ðà÷êàìè (çàìîðîæåííûìè) è íàóïëèÿìè àðòåìèè, êîìáèêîðìàìè.

Ñîñòàâ âðåìåííîãî (ìîäóëüíîãî) ðûáîâîäíîãî êîìïëåêñà âêëþ÷àåò
îáîðóäîâàíèå, ïîçâîëÿþùåå â àâòîíîìíîì ðåæèìå ïðîèçâîäèòü âåñü ðû-
áîâîäíûé öèêë ïîëó÷åíèÿ ìîëîäè (èíêóáàöèþ èêðû, âûäåðæèâàíèå è
ïîäðàùèâàíèå ìîëîäè): èñòî÷íèê ýëåêòðîýíåðãèè; íàñîñ ïîãðóæíîé ïðî-
èçâîäèòåëüíîñòüþ 20 ì3/÷; ñèñòåìó ôèëüòðîâ äëÿ î÷èñòêè âîäû îò ìåõàíè-
÷åñêîé âçâåñè; áàê-ðàñõîäíèê, ñëóæàùèé äëÿ äåãàçàöèè âîäû, ïðîïóùåí-
íîé ïîä äàâëåíèåì ÷åðåç íàñîñ; óñòàíîâêó äëÿ îáåççàðàæèâàíèÿ âîäû óëüò-
ðàôèîëåòîâûìè ëó÷àìè; ãåëèåâî-íåîíîâûé ëàçåð (ËÃÍ-111); âîäîïðîâîä;
ñèñòåìó ôëåéò äëÿ äîïîëíèòåëüíîé àýðàöèè âîäû, ïîñòóïàþùåé â áàññåé-
íû ñ âûêëþíóâøèìèñÿ ëè÷èíêàìè; áàññåéíû òèïà ÈÖÀ-2 ïëîùàäüþ 4 ì2

äëÿ âûäåðæèâàíèÿ ëè÷èíîê è ïîäðàùèâàíèÿ ìîëîäè; îñâåùåíèå; ìîäèôè-
öèðîâàííûå èíêóáàöèîííûå àïïàðàòû òèïà Øóñòåðà, â êîòîðûõ ïðîâîäè-
ëè èíêóáàöèþ èêðû è âûäåðæèâàíèå ñâîáîäíûõ ýìáðèîíîâ [6–9].

Ñèñòåìà âîäîñíàáæåíèÿ êîìïëåêñà ñëåäóþùàÿ: âîäà èç ðåêè çàáèðà-
åòñÿ ïîñðåäñòâîì ýëåêòðîíàñîñà è ïîäàåòñÿ ïî íàïîðíîìó âîäîïðîâîäó â
áàññåéí-ðàñõîäíèê. Èç íåãî âîäà ïî ñèñòåìå òðóá ñàìîòåêîì ïîäàåòñÿ ÷å-
ðåç ôëåéòû â âûðîñòíûå áàññåéíû è ÷åðåç øëàíãè â èíêóáàöèîííûå àï-
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ïàðàòû. Äàëåå ïî ñëèâàì ïðîøåäøàÿ ÷åðåç ñèñòåìó âîäà ïîäàåòñÿ íà
ïåñ÷àíî-ãðàâèéíóþ ïîäóøêó äëÿ î÷èùåíèÿ è ôèëüòðàöèè [7].

Â 2010–2014 ãã. îáùàÿ ïëîùàäü, çàíèìàåìàÿ ñîîðóæåíèÿìè ðûáîâîä-
íîãî êîìïëåêñà íà ð. Àãóë (ïðèòîê Åíèñåÿ âòîðîãî ïîðÿäêà äëèíîé 350 êì)
äëÿ ïîäðàùèâàíèÿ 100 òûñ. ìîëîäè òàéìåíÿ è õàðèóñà ñâûøå 0,2 ã, ñîñòà-
âèëà 132,5 ì2; íà ð. Ìàíà (ïðàâûé ïðèòîê Åíèñåÿ âáëèçè Êðàñíîÿðñêà) –
157 ì2 [9].

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Îïûòíûå ðàáîòû ïî ðûáîâîäíîìó îñâîåíèþ âåñåííå-íåðåñòóþùèõ ëî-
ñîñåâèäíûõ ðûá (íà ïðèìåðå ñèáèðñêîãî õàðèóñà) âïåðâûå îñóùåñòâëåíû
âåñíîé 2001–2003 ãã. íà ïðèòîêå ð. Ïîäêàìåííàÿ Òóíãóñêà. Ïðîâåäåííûå
ðàáîòû ïîêàçàëè âîçìîæíîñòü ñáîðà ðûáîâîäíîé èêðû è ïîëó÷åíèÿ ìîëîäè
âåñåííå-íåðåñòóþùèõ ëîñîñåâèäíûõ ðûá íà ìåñòàõ íåðåñòèëèù [5].

Â ìàå – èþëå 2010–2014 ãã. ðûáîâîäíûå ðàáîòû ïî âîñïðîèçâîäñòâó
ýòèõ âèäîâ ðûá â áàññåéíå Åíèñåÿ áûëè ïðîäîëæåíû [7]. Îòáîð èêðû ó
ïðîèçâîäèòåëåé, îòëîâëåííûõ íà ìåñòàõ åñòåñòâåííûõ íåðåñòèëèù, îñó-
ùåñòâëÿëè ïðèæèçíåííûì ìåòîäîì ñ ïðèìåíåíèåì àíåñòåçèè – ñóñïåíçèè
ãâîçäè÷íîãî ìàñëà – 0,05 ìë/ë âîäû. Òåìïåðàòóðà âîäû âî âðåìÿ ïîëó÷å-
íèÿ èêðû êîëåáàëàñü â ïðåäåëàõ 6–9 îÑ. Ïðîôèëàêòè÷åñêóþ îáðàáîòêó èê-
ðû ïðîâîäèëè íà ñòàäèè ãëàçêà ìåòèëåíîâûì ñèíèì â ñîîòíîøåíèè
1 : 200 000, ýêñïîçèöèÿ 15 ìèí.

Ëè÷èíêè õàðèóñà ñðåäíåé íàâåñêîé 0,01 ã ïåðåñàæèâàëè â áàññåéíû
ÈÖÀ-2, ïëîòíîñòü ïîñàäêè 15 òûñ. ýêç./ì2. Ðàñõîä âîäû â áàññåéíàõ íà íà-
÷àëüíîì ýòàïå ñîñòàâëÿë 2 ë/ìèí, â äàëüíåéøåì óâåëè÷èâàëñÿ äî 6 ë/ìèí.
Êîëåáàíèÿ òåìïåðàòóðû âîäû çà ïåðèîä ïîäðàùèâàíèÿ ñîñòàâëÿëè 9–
13 îÑ, êîíöåíòðàöèÿ ðàñòâîðåííîãî êèñëîðîäà – 7,9–13,1 ìã/ë. Ðàññàñûâà-
íèå æåëòî÷íîãî ìåøêà ó îñíîâíîé ìàññû ëè÷èíîê (áîëåå 50 %) çàôèêñè-
ðîâàíî íà 5-å ñóòêè.

Íà âñåõ ýòàïàõ ïîäðàùèâàíèÿ ëè÷èíêè õàðèóñà èñïîëüçîâàëè ñòàðòî-
âûå êîðìà äàòñêîãî ïðîèçâîäñòâà Aller futurà. Êîðìëåíèå ëè÷èíîê îñóùå-
ñòâëÿëè íå ìåíåå 12 ðàç â ñâåòëîå âðåìÿ ñóòîê èç ðàñ÷åòà 4 % êîðìà îò
ìàññû ìîëîäè.

Ïðîèçâîäèòåëåé ëåíêà âûäåðæèâàëè â áàññåéíàõ ÈÖÀ-2 ïðè òåìïåðà-
òóðå âîäû è êîíöåíòðàöèè ðàñòâîðåííîãî êèñëîðîäà, àíàëîãè÷íûìè òàêî-
âûì ïðè âûäåðæèâàíèè õàðèóñà, èíêóáàöèþ èêðû è ïîäðàùèâàíèå ìîëîäè
ïðîâîäèëè ïðè òåõ æå óñëîâèÿõ.

Íà ð. Àãóë âûïîëíÿëè ðàáîòû ïî ïîëó÷åíèþ è ïîäðàùèâàíèþ ìîëîäè
òàéìåíÿ, ëåíêà. Ïðîèçâîäèòåëåé îòëàâëèâàëè ñòàâíûìè è ïëàâíûìè ñåòÿ-
ìè. Ìàññà îòëîâëåííûõ ïðîèçâîäèòåëåé ïðèâåäåíà â òàáë. 1.

Â ïåðèîä âûäåðæèâàíèÿ äî ñîçðåâàíèÿ ïîëîâûõ ïðîäóêòîâ ïðîèçâîäèòå-
ëè ñîäåðæàëèñü â áàññåéíàõ ÈÖÀ-2. Â êà÷åñòâå àíåñòåçèè ïðèìåíÿëè ñóñïåí-
çèþ ãâîçäè÷íîãî ìàñëà. Ñðîê âîçäåéñòâèÿ àíåñòåòèêà íà îðãàíèçì òàéìåíÿ
ñîñòàâèë â ñðåäíåì 5 ìèí (5,0 ± 0,15), ýòîò ñðîê íå çàâèñèò îò ðàçìåðîâ èëè
âîçðàñòà ïðîèçâîäèòåëÿ [10]. Ïîñëå ïîëó÷åíèÿ ïîëîâûõ ïðîäóêòîâ ðûáó âîç-
âðàùàëè â åñòåñòâåííóþ ñðåäó. Ñàìöû èñïîëüçîâàëèñü ìíîãîêðàòíî.

Òåìïåðàòóðíûå óñëîâèÿ èíêóáàöèè èêðû ïðèâåäåíû íà ðèñ. 1.

53

Ðûáíîå õîçÿéñòâî è àêâàêóëüòóðà



Ïðîäîëæèòåëüíîñòü ýìáðèîíàëüíîãî ïåðèîäà òàéìåíÿ â 2010 ã. ñîñòà-
âèëà 230 ãðàäóñî-äíåé (ðèñ. 2), ëåíêà – 181. Äëèòåëüíîñòü èíêóáàöèè ó
ëåíêà âûðàæàëàñü ôîðìóëîé ó = 0,003å1,226õ.

Ïîñëå âûêëåâà ëè÷èíîê òàéìåíÿ âûäåðæèâàëè â àïïàðàòàõ Øóñòåðà â
òå÷åíèå 5–7 ñóò, äàëüíåéøåå ïîäðàùèâàíèå ïðîâîäèëè â áàññåéíàõ.

Äëÿ êîðìëåíèÿ ìîëîäè èñïîëüçîâàëè çàìîðîæåííûå íàóïëèè àðòåìèè
è ñòàðòîâûå êîðìà äàòñêîãî ïðîèçâîäñòâà Aller futurà è Áèîìàð. Íåîáõîäè-
ìî îòìåòèòü, ÷òî ìîëîäü òàéìåíÿ ñðàçó ïåðåøëà íà ïèòàíèå ôðàêöèåé êîð-
ìà ¹ 00.

Òåìïåðàòóðíûå óñëîâèÿ ïîäðàùèâàíèÿ ëè÷èíîê òàéìåíÿ ïðåäñòàâëå-
íû â òàáë. 2.

Ëè÷èíêà òàéìåíÿ âûêëåâûâàåòñÿ äëèíîé 13,5–14,2 ìì è ìàññîé 0,04 ã.
Íà 18-å ñóòêè ïîäðàùèâàíèÿ äîñòèãàåò íàâåñêè 0,2 ã (ðèñ. 3).

Äëÿ ïîâûøåíèÿ ýôôåêòèâíîñòè î÷èñòêè âîäû, ïîñòóïàþùåé â èíêóáà-
öèîííûå àïïàðàòû, ïîìèìî îáðàáîòêè ìàëàõèòîâûì çåëåíûì (1 : 200 000,
ýêñïîçèöèÿ 5 ìèí) óñòàíàâëèâàëè äîïîëíèòåëüíûå ôèëüòðû íà ïîäàþùóþ
òðóáó â áàê-ðàñõîäíèê è â âåðõíèé èç êàñêàäà àïïàðàòîâ Øóñòåðà. Â êà÷åñò-
âå ìåð áîðüáû ñ ãðèáêîâûìè è áàêòåðèàëüíûìè çàáîëåâàíèÿìè â 2010–
2013 ãã. ïðèìåíÿëè îáðàáîòêó âîäû ñ ïîìîùüþ óëüòðàôèîëåòîâîãî ñòåðèëè-
çàòîðà. Âñå ýòî ïîçâîëèëî èçáåæàòü ðàçâèòèÿ ñàïðîëåãíèè â èíêóáàòîðàõ.

Çà 4 ãîäà ïðîâåäåíèÿ ðàáîò íàèáîëåå âûñîêàÿ òåìïåðàòóðà âîäû â ð. Àãóë
îòìå÷åíà â 2011 ã. Ýòî îáóñëîâèëî áîëåå ðàííåå íàñòóïëåíèå ñòàäèé ðàçâèòèÿ
ëè÷èíîê è ïðîõîæäåíèå èõ â áîëåå êîðîòêèå ñðîêè (ñóòêè), êîëè÷åñòâî ãðà-
äóñî-äíåé çà âñå âðåìÿ èññëåäîâàíèé ïðàêòè÷åñêè íå ðàçëè÷àëîñü (òàáë. 3).

Â 2010 ã. íà èíêóáàöèþ çàëîæåíî 95,5 òûñ. èêðèíîê òàéìåíÿ, âûõîä
ïîäðîùåííîé ìîëîäè â âîçðàñòå 36 ñóò ñîñòàâèë 59,8 òûñ. øò. (62 %)
(òàáë. 4).
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Ðèñ. 1. Òåìïåðàòóðà âîäû ïðè ïîëó÷å-
íèè ïîëîâûõ ïðîäóêòîâ òàéìåíÿ â

ð. Àãóë

Ðèñ. 2. Ïðîäîëæèòåëüíîñòü ýìáðèîíàëü-
íîãî ðàçâèòèÿ òàéìåíÿ â ð. Àãóë, 2010 ã.

Ò à á ë è ö à 1
Ìàññà ïðîèçâîäèòåëåé, èñïîëüçóåìûõ â ðûáîâîäíûõ ðàáîòàõ â ð. Àãóë

Ãîä Ïîë
Òàéìåíü Ëåíîê

Äèàïàçîí Ñðåäíÿÿ Äèàïàçîí Ñðåäíÿÿ

2010 Ñàìêè 10–30 18,4 ± 6,8 0,64–1,4 0,91 ± 0,37

Ñàìöû 5–9 7,3 ± 2,0 0,34–0,53 0,46 ± 0,08

2011 Ñàìêè 9–25 18,7 ± 5,8 1,6–2,5 1,97 ± 0,45

Ñàìöû 7–10 8,5 ± 2,1 0,63–0,92 0,79 ± 0,13
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Ò à á ë è ö à 2
Òåìïåðàòóðà âîäû (äèàïàçîí êîëåáàíèé, ñðåäíÿÿ) ïðè èíêóáàöèè èêðû

è ïîäðàùèâàíèè ëè÷èíîê òàéìåíÿ â ð. Àãóë â óñëîâèÿõ âðåìåííîãî
ðûáîâîäíîãî ïóíêòà, îÑ

Ãîä
Òåìïåðàòóðà âîäû

ïðè èíêóáàöèè ïðè ïîäðàùèâàíèè

2010 8,4–14,9 (11,8 ± 3,5) 13,8–17,8 (15,9 ± 2,3)

2011 10,3–15,4 (12,8 ± 2,3) 15,0–20,1 (17,4 ± 2,4)

2012 6,9–16,9 (11,2 ± 5,0) 13,9–18,6 (16,9 ± 3,0)

2013 6,8–14,3 (9,7 ± 4,3) 10,6–17,1 (13,9 ± 4,0)

Ðèñ. 3. Ðîñò ìîëîäè òàéìåíÿ â ð. Àãóë, 2010 ã.

Ò à á ë è ö à 4
Ïîêàçàòåëè âûõîäà ìîëîäè òàéìåíÿ â ðàçíûå ãîäû îò çàëîæåííîé íà èíêóáàöèþ èêðû,

âðåìåííûé ðûáîâîäíûé ïóíêò â ð. Àãóë

Ãîä Çàëîæåíî èêðû,
òûñ. øò.

Îòõîä (%) çà ïåðèîä
Âûïóùåíî ìî-
ëîäè, òûñ. øò.

Âûõîä ïîäðà-
ùåííîé ìîëî-

äè, %èíêóáàöèè ïîäðàùèâàíèÿ

2010 95,5 45 10 59,8 62%

2011 55,7 12 9 45,6 81%

2012 75,4 3 6 69,1 92%

2013 104,7 5 7 93,2 89%

Ò à á ë è ö à 3
Ñóììà òåïëà ïðè èíêóáàöèè è ïîäðàùèâàíèè ìîëîäè òàéìåíÿ, ð. Àãóë, ãðàäóñî-äíè

Ýòàï ðàçâèòèÿ 2010 ã. 2011 ã. 2012 ã. 2013 ã.

Ñòàäèÿ ïèãìåíòàöèè ãëàç ýìáðèîíîâ 172,5 164 171,5 179,6

Ìàññîâûé âûêëåâ 230 226 237 230

Ñòàíîâëåíèå íà ïëàâ 368 339 370,3 338

Îêîí÷àíèå ýòàïà ñìåøàííîãî ïèòàíèÿ 436 446 446,1 441,5

Âûïóñê ìîëîäè 501 524 517,8 577



Â 2011 ã. ïðèìåíÿëè ôèëüòðàöèþ âîäû è ïåðåáîðêó èêðû. Âûõîä ìîëî-
äè â âîçðàñòå 33 ñóò óâåëè÷èëñÿ äî 81 %.

Â 2012 ã. ïðèìåíÿëè êîìïëåêñ ïðîôèëàêòè÷åñêèõ ìåðîïðèÿòèé: ñòå-
ðèëèçàöèþ âîäû óëüòðàôèîëåòîì (â òå÷åíèå âñåé èíêóáàöèè); òîíèçè-
ðîâàíèå ëè÷èíêè ðàñòâîðîì ñîëè (0,5 %); èñïîëüçîâàíèå àíòèáèîòèêîâ
(ïðåïàðàò Àíòèáàê-500 – 100 ã àíòèáèîòèêà íà áàññåéí); äîáàâëåíèå â
ðàöèîí âèòàìèíà Ñ (âîäíûé ðàñòâîð 1 ã ïðåïàðàòà íà 1 êã êîðìà). Âûõîä
ìîëîäè â âîçðàñòå 39 ñóò ñîñòàâèë 92 %. Â 2013 ã. ïðîâåäåí òîò æå êîì-
ïëåêñ ïðîôèëàêòè÷åñêèõ ìåðîïðèÿòèé. Âûïóñê ìîëîäè òàéìåíÿ ñîñòà-
âèë 93,24 òûñ. øò. – 89 % îò çàëîæåííîé íà èíêóáàöèþ èêðû.

Âñåãî çà 2010–2014 ãã. â áàññåéí Åíèñåÿ âûïóùåíî 869 443 ýêç. ïîäðî-
ùåííîé ìîëîäè, â òîì ÷èñëå ëåíêà – 21 677, òàéìåíÿ – 267 123 è õàðèóñà –
580 700 ýêç.

ÂÛÂÎÄÛ

1. Ïðè ïîëó÷åíèè è ïîäðàùèâàíèè ìîëîäè âåñåííå-íåðåñòóþùèõ ëî-
ñîñåâèäíûõ ðûá âî âðåìåííûõ ðûáîâîäíûõ êîìïëåêñàõ â áàññåéíå Åíèñåÿ
âûÿâëåíû íåðåñòîâûå òåìïåðàòóðû ëåíêà (8,2–9,0 îÑ), òàéìåíÿ (6,8–8,6),
õàðèóñà (3,4–9,0 îÑ).

2. Îòðàáîòàíà ìåòîäèêà ïðèæèçíåííîãî ïîëó÷åíèÿ ðûáîâîäíîé èêðû
ñ èñïîëüçîâàíèåì àíåñòåòèêà – ñóñïåíçèè ãâîçäè÷íîãî ìàñëà (0,05 ìë/ë
âîäû).

3. Îïðåäåëåíû ñðîêè èíêóáàöèè èêðû (ñóììà òåïëà): ó òàéìåíÿ –
226–237, ëåíêà – 176–182 ãðàäóñî-äíåé, à òàêæå òåìïåðàòóðíûé ðåæèì
(ñóììà òåïëà) âñåõ ðûáîâîäíûõ ïðîöåññîâ, ðåæèìû êîðìëåíèÿ ýòèõ âè-
äîâ.

4. Ðàçðàáîòàíà è àäàïòèðîâàíà íàó÷íî îáîñíîâàííàÿ ñõåìà èñêóññò-
âåííîãî âîñïðîèçâîäñòâà öåííûõ è ðåäêèõ âèäîâ ðûá äëÿ âîäíûõ îáúåêòîâ
Öåíòðàëüíîé Ñèáèðè.
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ARTIFICIAL REPRODUCTION OF JUVENILES
IN TEMPORARY HATCHERY COMPLEX

A technology for cultivating viable juveniles in a temporary hatchery complex near the spaw-
ning areas in the Yenisei basin is described for the first time. It has been developed at the Scientific
Research Institute of Ecology of Fishery Reservoirs, Krasnoyarsk. The work was conducted on the
right tributaries of the Yenisei, the Agul and Mana rivers, in 2010–2014. The temporary fish breeding
complex is designed for obtaining and rearing the planting material of freshwater fish species for the
purposes of artificial reproduction and field research. It has equipment, which allows conducting the
entire complex of fish breeding autonomously. The novelty of this biotechnology is the technical solu-
tion of the fish breeding work, which allows obtaining viable fish juveniles at relatively small costs to
stock natural water bodies. We have identified spawning temperatures for lenok Brachymistax lenok
(Pallas, 1773) of 8.2–9.0 �C, and taimen Hucho taimen (Pallas, 1773) of 6.8–8.6 �C. We have impro-
ved the technique for in vivo obtaining of spawn of Siberian grayling Thymallus arcticus (Pallas, 1776),
lenok and taimen, using anesthesia (suspension of clove oil), and returning fish to the natural envi-
ronment. We have defined incubation periods of taimen and lenok, temperature conditions for all fish
breeding processes, and feeding regimes for these species. We provide the ways of water treatment and
prevention of fungal and bacterial diseases of fish. The results are shown for juvenile salmon fishes. In
all for 2010–2014, 869443 samples of grown-up juveniles were delivered to the Yenisei basin including
21677 samples of lenok, 267123 of taimen, and 580700 of Siberian grayling.

Keywords: young fish, lenok, taimen, grayling, artificial reproduction.
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