
Â íàñòîÿùåå âðåìÿ ïðîäóêòû àêâàêóëü-

òóðû çàíèìàþò âñå áîëåå çíà÷èìîå ìåñòî â

ðàöèîíå ïèòàíèÿ ëþäåé. Îáúåêòàìè ïðî-

ìûøëåííîãî âûðàùèâàíèÿ ÿâëÿþòñÿ ìíîãèå

âèäû ðûá, ñðåäè êîòîðûõ îñíîâíîå ìåñòî çà-

íèìàþò ëîñîñåâûå. Ðàäóæíàÿ ôîðåëü â íà-

ñòîÿùåå âðåìÿ ïîëó÷èëà øèðîêîå ðàñïðîñò-

ðàíåíèå â Ðîññèè, íåñìîòðÿ íà âûñîêèå

çàòðàòû ïðè åå âûðàùèâàíèè è êîðìëåíèè.

Ôèçèîëîãè÷åñêèå ïðèíöèïû êîðìëåíèÿ òðå-

áóþò ïîëíîöåííûõ êîìáèêîðìîâ, íåîáõîäè-

ìûõ äëÿ õîðîøåãî ðîñòà è íîðìàëüíîãî ðàç-

âèòèÿ îðãàíèçìà ðûá [1, 2].

Öåëü èññëåäîâàíèÿ – èçó÷èòü âëèÿíèå

ñîñòàâà êîìáèêîðìà íà ðîñò è ðàçâèòèå ôî-

ðåëè äëÿ ïîñëåäóþùåãî âûðàùèâàíèÿ òîâàð-

íîé ðûáû.

ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÛ

ÈÑÑËÅÄÎÂÀÍÈÉ

Íà áàçå íàó÷íî-ïðîèçâîäñòâåííîãî ðû-

áîâîäíîãî êîìïëåêñà ã. Ñåâåðñêà Òîìñêîé

îáëàñòè ýêñïåðèìåíòàëüíî óñòàíîâëåíà âû-

ñîêàÿ ýôôåêòèâíîñòü êîìáèêîðìà Coppens ñ

ïîâûøåííûì ñîäåðæàíèåì ñûðüÿ æèâîòíîãî

ïðîèñõîæäåíèÿ, îáåñïå÷èâàþùàÿ âûñîêîêà-

÷åñòâåííûé ðûáîïîñàäî÷íûé ìàòåðèàë äëÿ

ôîðåëåâîäíîãî õîçÿéñòâà.

Ìàòåðèàëîì äëÿ îïûòîâ ñòàëè äâå ãðóï-

ïû ìîëîäè ðàäóæíîé ôîðåëè – îïûòíàÿ è

êîíòðîëüíàÿ. Ìîëîäü îòáèðàëè ïî ìåòîäó

àíàëîãîâ. Áûëî âûëîâëåíî 12 000 øò. ìîëîäè

îáùåé ìàññîé 252 êã, ñðåäíÿÿ ìàññà îäíîé

îñîáè 21 ã. Âûðàùèâàíèå ìîëîäè ðûá â ïðî-

èçâîäñòâåííûõ óñëîâèÿõ ïðîõîäèëî â ïëà-

ñòèêîâûõ ïðÿìîóãîëüíûõ áàññåéíàõ ïðè

ïðÿìîòî÷íîì âîäîñíàáæåíèè. Ìîëîäü ðàñ-

ïðåäåëèëè íà äâà áàññåéíà ñ ïëîòíîñòüþ ïî-

ñàäêè 250 øò./ì2 [3]. Ðåæèì êîðìëåíèÿ

ñîñòàâëÿë 12 ðàç: ÷åðåç ÷àñ â òå÷åíèå äíÿ. Â

êîðìëåíèè ìîëîäè ôîðåëè îïûòíîé ãðóïïû

èñïîëüçîâàëè ãðàíóëèðîâàííûé êîìáèêîðì

ìàðêè Coppens, êîíòðîëüíîé – êîìáèêîðì

ÐÃÌ–5Â. Ñóòî÷íóþ íîðìó êîðìà ðàññ÷èòû-

âàëè ïî îáùåïðèíÿòîé ìåòîäèêå ñ ó÷åòîì

òåìïåðàòóðû âîäû è ìàññû ðûáû. Êîðìëå-

íèå îñóùåñòâëÿëè â òå÷åíèå 30 äíåé ñ èñ-

ïîëüçîâàíèåì ñïåöèàëüíîãî àâòîìàòè÷åñêî-

ãî êîðìîðàçäàò÷èêà [4–7]. Èçó÷åíèå ëèíåé-
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Èññëåäîâàíèå ïî èçó÷åíèþ âëèÿíèÿ ïðîäóêöèîííîãî ãðàíóëèðîâàííîãî êîìáèêîðìà ðàçíîãî ñî-

ñòàâà íà ðîñò è ðàçâèòèå ìîëîäè ðàäóæíîé ôîðåëè ïðîâåäåíî â óñëîâèÿõ Òîìñêîé îáëàñòè. Âûðàùèâà-

íèå ìîëîäè â ïðîèçâîäñòâåííûõ óñëîâèÿõ ïðîèçâîäèëè â ïëàñòèêîâûõ ïðÿìîóãîëüíûõ áàññåéíàõ ïðè

ïðÿìîòî÷íîì âîäîñíàáæåíèè. Ñôîðìèðîâàëè äâå ãðóïïû – îïûòíóþ è êîíòðîëüíóþ. Ìîëîäü ðàñïðå-

äåëèëè â äâà áàññåéíà ïî 6000 îñîáåé â êàæäîì. Îñíîâíûì èñòî÷íèêîì æèâîòíîãî ïðîòåèíà â êîìáè-

êîðìàõ äëÿ êîðìëåíèÿ ìîëîäè ôîðåëè áûëà ðûáíàÿ ìóêà, ðàñòèòåëüíîãî – ñîåâûé øðîò è ïøåíè÷íàÿ

ìóêà. Ìîëîäü îïûòíîé ãðóïïû ïîëó÷àëà ïðîäóêöèîííûé ãðàíóëèðîâàííûé ïîëíîðàöèîííûé êîìáè-

êîðì Coppens â òå÷åíèå 30 äíåé, êîíòðîëüíîé – êîìáèêîðì ÐÃÌ-5Â. Â ñòàðòîâîì êîìáèêîðìå äëÿ ìî-

ëîäè ôîðåëè äîëæåí ïðåîáëàäàòü áåëîê æèâîòíîãî ïðîèñõîæäåíèÿ è â ìåíüøåé ñòåïåíè –

ðàñòèòåëüíûé. Ñîãëàñíî óñëîâèÿì îïûòà îáùåå êîëè÷åñòâî ïðîòåèíà æèâîòíîãî ïðîèñõîæäåíèÿ â

êîìáèêîðìå Coppens âûøå íà 14,8 % ïî ñðàâíåíèþ ñ êîíòðîëåì. Ýíåðãåòè÷åñêàÿ öåííîñòü êîìáèêîð-

ìîâ íàõîäèëàñü â ïðåäåëàõ 20,5–22,9 ÌÄæ/êã êîðìà. Â ðåçóëüòàòå èññëåäîâàíèé óñòàíîâëåí áîëåå èí-

òåíñèâíûé ðîñò ìîëîäè îïûòíîé ãðóïïû. Â ýòîì âàðèàíòå ñðåäíåñóòî÷íûé ïðèðîñò ñîñòàâèë 0,70 ã,

â êîíòðîëå – 0,46 ã. Ïðèðîñò äëèíû ðûá â îïûòíîé ãðóïïå ïðåâûøàë â 2 ðàçà ïîêàçàòåëü êîíòðîëüíîé.

Âûæèâàåìîñòü îïûòíîé ìîëîäè â êîíöå ïåðèîäà âûðàùèâàíèÿ áûëà âûøå  êîíòðîëüíîé íà 11,6 %.

Êëþ÷åâûå ñëîâà: àêâàêóëüòóðà, êîìáèêîðì Coppens, ôîðåëü ðàäóæíàÿ, ñðåäíåñóòî÷íûé ïðèðîñò.



íîãî ðîñòà ìîëîäè ïðîâîäèëè íà îñíîâå

èíäèâèäóàëüíîãî âçâåøèâàíèÿ 100–150 îñî-

áåé ðûá íà âåñàõ ÂËÊ-500. Â ïåðèîä èññëå-

äîâàíèé åæåäíåâíî îïðåäåëÿëè òåìïåðàòóðó

âîäû, ñîäåðæàíèå ðàñòâîðåííîãî êèñëîðîäà

è äðóãèå ïîêàçàòåëè ïî îáùåïðèíÿòûì â

ãèäðîõèìèè ìåòîäàì [8–10].

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈß

È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Ñìåñè ïðîòåèíîâ ðàçíîãî ïðîèñõîæäå-

íèÿ óñâàèâàþòñÿ îðãàíèçìîì ëó÷øå, ÷åì îä-

íîòèïíûé ïðîòåèí â îòäåëüíîñòè [11–14].

Îñíîâíûì èñòî÷íèêîì æèâîòíîãî ïðîòåèíà

â êîìáèêîðìàõ äëÿ ìîëîäè ôîðåëè áûëà ðûá-

íàÿ ìóêà, ðàñòèòåëüíîãî – ñîåâûé øðîò è

ïøåíè÷íàÿ ìóêà. Â ðàííåì âîçðàñòå â êîðìå

ôîðåëè äîëæåí ïðåîáëàäàòü áåëîê æèâîòíîãî

ïðîèñõîæäåíèÿ, â ìåíüøåé ñòåïåíè ðàñòè-

òåëüíûé [15]. Â ñîñòàâå êîìáèêîðìà Coppens

êîðìîâ æèâîòíîãî ïðîèñõîæäåíèÿ âûøå íà

14,8 %, ðàñòèòåëüíûõ – íèæå íà 24,1 % ñîîò-

âåòñòâåííî ïî ñðàâíåíèþ ñ êîíòðîëåì – êîì-

áèêîðìîì ÐÃÌ-5Â (òàáë. 1). Â ðåçóëüòàòå

ðàçíèöà â êîíöåíòðàöèè ïðîòåèíà æèâîòíîãî

ïðîèñõîæäåíèÿ ñîñòàâèëà 28,8 % â ïîëüçó

êîìáèêîðìà Coppens. Â ïðîäóêöèîííîì êîì-

áèêîðìå îïûòíîé ãðóïïû ñîäåðæàíèå îáìåí-

íîé ýíåðãèè, êàëüöèÿ, ôîñôîðà è æèðà âûøå

íà 10,5; 40; 34,3; è 24,3 % ñîîòâåòñòâåííî, ÷åì

â ÐÃÌ-5Â (òàáë. 2).
Ïðèìåíåíèå êîðìà ñ áîëåå âûñîêèì

óðîâíåì ñòðóêòóðíûõ êîìïîíåíòîâ (áåëêà

æèâîòíîãî ïðîèñõîæäåíèÿ) ñïîñîáñòâóåò

íàèáîëüøåé àêòèâíîñòè ðîñòîâûõ ïðîöåññîâ

ìîëîäè ðûá. Íà îñíîâàíèè ïîëó÷åííûõ ðå-

çóëüòàòîâ óñòàíîâëåí áîëåå èíòåíñèâíûé

ðîñò ìîëîäè ôîðåëè îïûòíîé ãðóïïû. Ñðåä-

íåñóòî÷íûé ïðèðîñò ïðåâûøàë ïîêàçàòåëü

êîíòðîëüíîé ãðóïïû íà 34,3 % (ñì. ðèñóíîê).

Âëèÿíèå ñîñòàâà êîìáèêîðìà íà ðîñò è ðàçâèòèå ìîëîäè ðàäóæíîé ôîðåëè
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Ò à á ë è ö à 1

Ñîñòàâ êîìáèêîðìà äëÿ âûðàùèâàíèÿ ìîëîäè ôîðåëè

Êîìáèêîðì

Coppens ÐÃÌ–5Â

Ñîñòàâ Ñîäåðæàíèå, % Ñîñòàâ Ñîäåðæàíèå, %

Ìóêà: Ìóêà:

ðûáíàÿ 49,0 ðûáíàÿ 45,0

ìÿñîêîñòíàÿ 8,4 ìÿñîêîñòíàÿ 7,4

êðîâÿíàÿ 6,0 êðîâÿíàÿ 3,0

âîäîðîñëåâàÿ 1,0 âîäîðîñëåâàÿ 1,0

– òðàâÿíàÿ 4,2

Äðîææè êîðìîâûå 4,2 Äðîææè êîðìîâûå 4,2

Øðîò ñîåâûé 3,0 Øðîò ñîåâûé 6,6

Ïøåíèöà (ìóêà) 13,8 Ïøåíèöà (ìóêà) 16,8

Îáðàò ñóõîé 9,8 Îáðàò ñóõîé 7,0

Ìàñëî ðàñòèòåëüíîå 3,8 Ðûáèé æèð 3,8

Ïðåìèêñ 1,0 Ïðåìèêñ 1,0

Èòîãî 100 Èòîãî 100

Ò à á ë è ö à 2

Ñîäåðæàíèå ïèòàòåëüíûõ âåùåñòâ â êîìáèêîðìå
äëÿ ôîðåëè (ð ³ 0,05)

Ïîêàçàòåëü
Êîìáèêîðì

Coppens ÐÃÌ-5Â

Ïðîòåèí îáùèé, %: 59,0 ± 0,10 59,0 ± 0,11

æèâîòíûé 48,0 ± 0,09 34,2 ± 0,08

ðàñòèòåëüíûé 11,0 ± 0,2 24,8 ± 0,9

Æèð, % 21,0 ± 0,4 15,9 ± 0,7

Êëåò÷àòêà, % 0,5 ± 0,05 2,2 ± 0,6

Ýíåðãèÿ, ÌÄæ/êã 22,9 ± 0,7 20,5 ± 0,9

Ýíåðãèÿ, êêàë/êã 5480 ± 12,5 4887 ± 15,1

Ca, ã 4,5 ± 0,2 2,7 ± 0,3

P, ã 6,7 ± 0,3 4,4 ± 0,3
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ÐÛÁÍÎÅ ÕÎÇßÉÑÒÂÎ È ÀÊÂÀÊÓËÜÒÓÐÀ

Ñðåäíåñóòî÷íûé ïðèðîñò ìîëîäè ôîðåëè çà ïåðèîä îïûòà

Ò à á ë è ö à 3

Ðåçóëüòàòû âûðàùèâàíèÿ ìîëîäè ôîðåëè (ð 0,05)

Ïîêàçàòåëü
Ãðóïïà

êîíòðîëüíàÿ îïûòíàÿ

Ñðåäíÿÿ ìàññà ðûá, ã:

â íà÷àëå îïûòà 21,0 ± 0,2 21,0 ± 0,3

â êîíöå îïûòà 35,0 ± 0,5 42,0 ± 0,4

Ïðèðîñò, ã 14,0 ± 0,3 21,0 ± 0,3

Äëèíà ðûá, ñì:

â íà÷àëå îïûòà 12,0 ± 0,4 12,0 ± 0,3

â êîíöå îïûòà 14,0 ± 0,3 16,0 ± 0,2

Ïðèðîñò äëèíû ðûá, ñì 2,0 ± 0,02 4,0 ± 0,02

Ò à á ë è ö à 4

Âûæèâàåìîñòü ìîëîäè ôîðåëè çà ïåðèîä
âûðàùèâàíèÿ

Ïîêàçàòåëü
Ãðóïïà

êîíòðîëüíàÿ îïûòíàÿ

Ãèáåëü ìîëîäè, øò. 960 300

×èñëî âûæèâøèõ 5040 5700

Âûæèâàåìîñòü, % 84,0 95,0

Ò à á ë è ö à 5

Ïîêàçàòåëü çàòðàò êîðìà çà ïåðèîä îïûòà

Ãðóïïà
Îáùàÿ ìàññà ðûá, êã

Ïðèðîñò, êã
Ñðåäíÿÿ ìàññà

îñîáè, ã
Ðàñõîä êîðìà,

êã
Êîðìîâîé

êîýôôèöèåíòâ íà÷àëå îïûòà â êîíöå îïûòà

Êîíòðîëüíàÿ 126,0 176,4 50,4 35,0 5,52 1,09

Îïûòíàÿ 126,0 239,4 113,4 42,0 6,18 0,55



Çà ïåðèîä èññëåäîâàíèÿ ïðèðîñò æèâîé

ìàññû ðûá áûë áîëåå âûñîêèì â îïûòíîé

ãðóïïå (21,0 ã), ÷òî íà 33,3 % áîëüøå, ÷åì â

êîíòðîëüíîé. Ïðèðîñò äëèíû ðûá â îïûò-

íîé ãðóïïå ïðåâûøàë â 2 ðàçà ïîêàçàòåëü

êîíòðîëüíîãî âàðèàíòà (òàáë. 3).

Âûæèâàåìîñòü ìîëîäè îïûòíîé ãðóïïû

ñîñòàâèëà 95 %, â êîíòðîëüíîé – 84 % (ïðè

íîðìàòèâíîé âûæèâàåìîñòè ìîëîäè ôîðåëè

85 %). Îòõîä ìîëîäè ïðîèñõîäèë â îñíîâíîì

çà ñ÷åò êàííèáàëèçìà, ïðè êîòîðîì âûõîä

ìîëîäè ñíèæàëñÿ íà 4–5 % [16].

Êà÷åñòâî âîäû èìååò ïåðâîñòåïåííîå

çíà÷åíèå ïðè âûðàùèâàíèè ìîëîäè [17]. Íà

ïðîòÿæåíèè èññëåäîâàíèé àêòèâíàÿ ðåàêöèÿ

âîäû (ðÍ) â áàññåéíàõ êîëåáàëàñü â ïðåäå-

ëàõ 7,2–7,9 (â ñðåäíåì 7,5), ÷òî ñîîòâåòñòâó-

åò îïòèìàëüíûì óñëîâèÿì âûðàùèâàíèÿ.

Ñîäåðæàíèå êèñëîðîäà áûëî â ïðåäåëàõ 6,7–

8,1 ìã/ë, òåìïåðàòóðà âîäû îò 16 äî 20 °Ñ.

Çà ïåðèîä îïûòà îòìå÷åíî äâå âñïûøêè

ãèáåëè ìîëîäè, à òàêæå óâåëè÷åíèå êîëè÷åñò-

âà ôèòîïëàíêòîíà â áàññåéíå êîíòðîëüíîé

ãðóïïû, ÷òî çàòðóäíèëî äûõàíèå ðûáû. Ãèáåëü

ìîëîäè ñîñòàâèëà 900 îñîáåé (16,0 %), ÷òî

áûëî áîëåå ÷åì â 3 ðàçà áîëüøå ïî ñðàâíåíèþ

ñ ïîêàçàòåëåì îïûòíîé ãðóïïû (òàáë. 4).

Èñïîëüçîâàíèå â êîðìëåíèè ìîëîäè ôî-

ðåëè êîìáèêîðìà Coppens ïðèâåëî ê ñîêðà-

ùåíèþ êîðìîâûõ çàòðàò â 2 ðàçà ïî

ñðàâíåíèþ ñ êîíòðîëåì (òàáë. 5).

Îöåíèâàÿ ïðèáûëü îò ïîâûøåíèÿ ïðè-

ðîñòà ìàññû ìîëîäè ôîðåëè, ìîæíî îòìå-

òèòü, ÷òî â îïûòíîé ãðóïïå îíà âûøå íà

13 075,54 ð., ÷åì â êîíòðîëüíîé. Ïðè âûðà-

ùèâàíèè ìîëîäè ôîðåëè ñ èñïîëüçîâàíèåì

â êîðìëåíèè êîìáèêîðìà Coppens ðåíòà-

áåëüíîñòü âûøå â îïûòíîé ãðóïïå íà 32,3 %

ïî ñðàâíåíèþ ñ ïîêàçàòåëåì êîíòðîëüíîé

ãðóïïû (òàáë. 6).

ÇÀÊËÞ×ÅÍÈÅ

Íàèëó÷øèå ïîêàçàòåëè ïî ïðèðîñòó

èìåëà îïûòíàÿ ãðóïïà, ÷òî ñâèäåòåëüñòâóåò

îá ýôôåêòèâíîñòè êîðìëåíèÿ ìîëîäè ôîðå-

ëè êîìáèêîðìîì ìàðêè Coppens. Ïðèðîñò

ìàññû ðûá îïûòíîé ãðóïïû ñîñòàâèë 21,0 ã,

÷òî íà 33,3 % áîëüøå, ÷åì â êîíòðîëüíîé

(14,0 ã). Ïðè ýòîì â îïûòíîé ãðóïïå âûæè-

âàåìîñòü ìîëîäè âûøå íà 11,6 %. Ðåíòàáåëü-

íîñòü âûðàùèâàíèÿ ìîëîäè ôîðåëè â

îïûòíîé ãðóïïå ïðåâûñèëà ïîêàçàòåëè êîí-

òðîëüíîé íà 32,3 %.
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Ò à á ë è ö à 6

Ýêîíîìè÷åñêàÿ ýôôåêòèâíîñòü èñïîëüçîâàíèÿ êîìáèêîðìà Coppens ïðè êîðìëåíèè ìîëîäè ôîðåëè

Ïîêàçàòåëü
Ãðóïïà

êîíòðîëüíàÿ îïûòíàÿ

×èñëî îñîáåé 5040 5700

Ïðîäîëæèòåëüíîñòü îïûòà, ñóò 30 30
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Îáùàÿ ñåáåñòîèìîñòü ïðèðîñòà æèâîé ìàññû, ð. 31430,34 48480,89

Çàòðàòû íà êîðìëåíèå, òûñ. ð. 58,3 22,2

Öåíà ðåàëèçàöèè, ð. 600,0 600,0

Ðåàëèçàöèîííàÿ ñòîèìîñòü îáùåãî ïðèðîñòà, òûñ. ð. 41730,00 71820,0

Ïðèáûëü, òûñ. ð. 10241,36 23316,9

Ðåíòàáåëüíîñòü, % 32,58 48,09
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EFFECT OF COMBINED FEED COMPOSITION
ON GROWTH AND DEVELOPMENT OF RAINBOW TROUT FRY
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19, Karl Marx St, Tomsk, 634050, Russia
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A study on the influence of granulated combined feeds of different compositions on the growth and

development of rainbow trout fry was conducted under conditions of Tomsk Region. Cultivation of fry in a
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production environment was performed in plastic rectangular tanks with in-line water. The juveniles were

divided into two pulls, experimental and control, of 6,000 fish each, with stocking density of 250 pieces per

1 m2. The main source of animal protein in combined feeds for feeding trout juveniles was fish flour; that of

vegetable protein was soybean meal and wheat flour. The juveniles of the trial group received Coppens

granulated combined feed during 30 days, those of the control group were fed with ÐÃÌ-5Â combined feed.

The starting feed for trout fry should contain more animal protein and less vegetable one. In accordance with

the conditions of the experiment, the total amount of animal protein in Coppens is 14.8 percent higher as

compared with the control. The energy value of feeds was in the range of 20.5–22.9 MJ per kg of feed. Resulted

from the studies, the more intensive growth of the juveniles from the trial group was established. A higher

average daily gain of 70 g was observed in this variant, while it was 0.46 g in the control. An increase in the

length of experimental fry doubled the control. The survival rate of experimental fry at the end of the growing

period was 11.6 percent higher than in the control.

Keywords: aquaculture, Coppens combined feed, rainbow trout, average daily gain.
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