
Â öåëÿõ ïîâûøåíèÿ ýôôåêòèâíîñòè
ïòèöåâîäñòâà, óñèëåíèÿ ïðîäóêòèâíîãî äåé-
ñòâèÿ è ñíèæåíèÿ ñåáåñòîèìîñòè êîìáèêîð-
ìîâ, öåëåñîîáðàçíî äîïîëíÿòü óñèëèÿ â
ñôåðå èíòåíñèôèêàöèè ïîëåâîãî è ëóãîïà-
ñòáèùíîãî êîðìîïðîèçâîäñòâà ïðèãîòîâëå-
íèåì êîðìîâ èç àëüòåðíàòèâíûõ èñòî÷íèêîâ
ñûðüÿ. Áîëüøèå âîçìîæíîñòè â ýòîì îòíî-
øåíèè ïðåäîñòàâëÿþò áîãàòûå ëåñíûå ðå-
ñóðñû [1]. Êîìïîíåíòû, ïîëó÷àåìûå èç
ìåñòíîãî ýêîëîãè÷åñêè ÷èñòîãî ðàñòèòåëü-
íîãî (äðåâåñíîãî) ñûðüÿ, îáëàäàÿ øèðîêèì
ñïåêòðîì ôèçèîëîãè÷åñêîãî äåéñòâèÿ, ìîãóò
ñ óñïåõîì êîíêóðèðîâàòü ñ ñèíòåòè÷åñêèìè
ïðåïàðàòàìè. Äîáàâêè, ïðèãîòîâëÿåìûå èç
ðàçëè÷íîãî ðàñòèòåëüíîãî ñûðüÿ, ñîäåðæàò

áîëüøîå êîëè÷åñòâî ìèêðî- è ìàêðîýëåìåí-
òîâ, âèòàìèíîâ, àìèíîêèñëîò, îòëè÷àþòñÿ
àíòèîêñèäàíòíûìè ñâîéñòâàìè, óëó÷øàþò
àïïåòèò, ñòèìóëèðóþò âûðàáîòêó ïèùåâàðè-
òåëüíûõ ôåðìåíòîâ, ÿâëÿþòñÿ àêòèâèçàòîðà-
ìè ðîñòà [2]. Ñóùåñòâóåò ìíîæåñòâî
ïðåïàðàòîâ, äëÿ ñîçäàíèÿ êîòîðûõ îñíîâ-
íûì ñûðüåì ñëóæàò õâîÿ è äðåâåñèíà õâîé-
íûõ äåðåâüåâ. Äðåâåñíîå ñûðüå èñïîëüçóþò
äëÿ ïðèãîòîâëåíèÿ õâîéíîé ìóêè, ðàçëè÷-
íûõ íàñòîåâ, ïîäêîðìîê èç íàòóðàëüíîé çå-
ëåíè, ïðîáèîòèêîâ è áèîñòèìóëÿòîðîâ
[1, 3–7].

Â êà÷åñòâå èíãðåäèåíòà êîðìîâûõ äîáà-
âîê äëÿ ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ
ïåðñïåêòèâíîé ïðåäñòàâëÿåòñÿ øåëóõà øè-

Ñèáèðñêèé âåñòíèê ñ.-õ. íàóêè, 2017, òîì 47, ¹ 2, ñ. 79–84. 79

ÓÄÊ 636.52/58.087.7

ÈÑÏÎËÜÇÎÂÀÍÈÅ ØÈØÊÈ ÑÎÑÍÛ ÊÎÐÅÉÑÊÎÉ
Â ÊÎÐÌËÅÍÈÈ ÖÛÏËßÒ-ÏÅÐÅÏÅËÎÂ

Î.Ã. ÌÅÐÇËßÊÎÂÀ, ñòàðøèé íàó÷íûé ñîòðóäíèê,
Â.À. ÐÎÃÀ×¨Â, äîêòîð ñåëüñêîõîçÿéñòâåííûõ íàóê, çàâåäóþùèé ëàáîðàòîðèåé

Ñèáèðñêèé íàó÷íî-èññëåäîâàòåëüñêèé è ïðîåêòíî-òåõíîëîãè÷åñêèé èíñòèòóò æèâîòíîâîäñòâà ÑÔÍÖÀ ÐÀÍ
63050, Ðîññèÿ, Íîâîñèáèðñêàÿ îáëàñòü, ïîñ. Êðàñíîîáñê

å-mail: helmmet@mail.ru

Èññëåäîâàíà öåëåñîîáðàçíîñòü èñïîëüçîâàíèÿ øåëóõè øèøêè ñîñíû êîðåéñêîé Pinus koraiensis
êàê èñòî÷íèêà áèîëîãè÷åñêè àêòèâíûõ âåùåñòâ ñ öåëüþ ïîâûøåíèÿ êà÷åñòâà è ñíèæåíèÿ ñåáåñòîèìî-
ñòè êîðìîñìåñåé äëÿ ïåðåïåëîâ â ïåðèîä èõ âûðàùèâàíèÿ. Îïûò ïðîäîëæèòåëüíîñòüþ 60 äíåé ïðîâî-
äèëè ïî îáùåïðèíÿòîé ìåòîäèêå íà ïåðåïåëêàõ ÿïîíñêîé ïîðîäû, ñôîðìèðîâàííûõ â ñóòî÷íîì
âîçðàñòå â ÷åòûðå îäèíàêîâûõ ãðóïïû ïî 50 ãîë. â êàæäîé è ñîäåðæàùèõñÿ â êëåòî÷íîé áàòàðåå ïðè ñî-
áëþäåíèè òðåáóåìûõ óñëîâèé ìèêðîêëèìàòà. Âñå ãðóïïû ïîëó÷àëè ïèòàíèå ïî îñíîâíîìó (êîíòðîëü-
íîìó) ðàöèîíó, ðàçðàáîòàííîìó ñ ó÷åòîì âîçðàñòà è ôèçèîëîãè÷åñêèõ îñîáåííîñòåé, íî ïòèöàì èç
1–3-é îïûòíûõ ãðóïï äîïîëíèòåëüíî ñêàðìëèâàëàñü øåëóõà øèøêè ñîñíû êîðåéñêîé â êîëè÷åñòâå
1,5; 2,0 è 2,5 êã/ò êîìáèêîðìà ñîîòâåòñòâåííî. Èçó÷àëîñü âëèÿíèå ðàçëè÷íûõ äîçèðîâîê äîáàâêè íà
ñîõðàííîñòü ïîãîëîâüÿ, èíòåíñèâíîñòü ðîñòà öûïëÿò, ïîêàçàòåëè ìÿñíîé ïðîäóêòèâíîñòè, áèîõèìè-
÷åñêèé ñîñòàâ êðîâè. Îïðåäåëåíû îïòèìàëüíûå äîçû ââåäåíèÿ î÷èùåííîé îò ñìîë øåëóõè øèøêè ñî-
ñíû êîðåéñêîé â ðàöèîí ïåðåïåëîâ â ïåðèîä èõ âûðàùèâàíèÿ, íà îñíîâå ÷åãî ðàçðàáîòàíû
ðåêîìåíäàöèè ïî ôîðìèðîâàíèþ êîðìîñìåñåé ñ ïðèìåíåíèåì äàííîé äîáàâêè. Õèìè÷åñêèé ñîñòàâ
êîðìà è ìÿñà ïåðåïåëîâ èññëåäîâàëè â áèîõèìè÷åñêîé ëàáîðàòîðèè ïî îáùåïðèíÿòûì ìåòîäèêàì çîî-
òåõíè÷åñêîãî àíàëèçà. Óñòàíîâëåíî, ÷òî ïðè ââåäåíèè íîâîé äîáàâêè â êîìáèêîðì â êîëè÷åñòâå
1,5–2,5 êã/ò ñîõðàííîñòü ïîãîëîâüÿ ïîâûñèëàñü íà 2–4 %, ñðåäíåñóòî÷íûé ïðèðîñò æèâîé ìàññû ïòè-
öû óâåëè÷èëñÿ íà 3,15–6,99 %, ðàñõîä êîðìîâ ñíèçèëñÿ íà 4,4–19,1 % íà åäèíèöó ïðîäóêöèè. Ïðè
ñêàðìëèâàíèè öûïëÿòàì øåëóõè øèøêè â óêàçàííûõ äîçàõ ìàññà ïîòðîøåíîé òóøêè óâåëè÷èëàñü â
ñðåäíåì íà 2,06–9,80 %, óáîéíûé âûõîä âûðîñ íà 0,81–4,27 %, ïîâûñèëàñü áèîëîãè÷åñêàÿ öåííîñòü
ìÿñà. Âûÿâëåíî, ÷òî êîðìëåíèå ñ äîáàâêîé øåëóõè øèøêè ñîñíû êîðåéñêîé èç ðàñ÷åòà 2,5 êã/ò êîì-
áèêîðìà îêàçûâàëî ìàêñèìàëüíîå ïîëîæèòåëüíîå âëèÿíèå íà çîîòåõíè÷åñêèå è ýêîíîìè÷åñêèå ïîêà-
çàòåëè âûðàùèâàíèÿ ïåðåïåëîâ. Ãåìàòîëîãè÷åñêèå õàðàêòåðèñòèêè öûïëÿò ïðè ýòîì îñòàâàëèñü â
ïðåäåëàõ ôèçèîëîãè÷åñêîé íîðìû.

Êëþ÷åâûå ñëîâà: ïåðåïåëà, êîìáèêîðì, øåëóõà øèøêè ñîñíû êîðåéñêîé, ïðîäóêòèâíîñòü, îïòè-
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øåê ñîñíû êîðåéñêîé (Pinus koraiensis), ñî-
äåðæàùàÿ 134 êîìïîíåíòà, âêëþ÷àÿ 23
æèçíåííî íåîáõîäèìûõ ìèíåðàëüíûõ ýëå-
ìåíòà. Îíà ñîäåðæèò öåëëþëîçó, ãåòåðîãëè-
êàíû, â òîì ÷èñëå àðàáèíîãàëàêòàí, öåëûé
ðÿä âûñîêî- è íèçêîìîëåêóëÿðíûõ àðîìàòè-
÷åñêèõ ñîåäèíåíèé, îáëàäàþùèõ ôèçèîëî-
ãè÷åñêèì äåéñòâèåì. Â íåé èìåþòñÿ
òðèòåðïåíîâûå ñàïîíèíû, äóáèëüíûå âåùå-
ñòâà êàòåõèíîâîãî ðÿäà, ôîñôîëèïèäû, ôè-
òîñòåðèíû, æèðíûå êèñëîòû, â òîì ÷èñëå
ëèíîëåâàÿ, îëåèíîâàÿ, ïàëüìèòèíîâàÿ, ìàê-
ðî- è ìèêðîýëåìåíòû [8–10]. Â øåëóõå ïðè-
ñóòñòâóåò ñðåäíåöåïî÷å÷íàÿ êàïðèíîâàÿ
êèñëîòà, èãðàþùàÿ âàæíóþ ðîëü â îáìåíå
ëèïèäîâ â îðãàíèçìå. Ñîäåðæàíèå òîêñè÷-
íûõ ýëåìåíòîâ (êàäìèé, ñâèíåö) â íàòèâíîé
è â îáðàáîòàííîé ñîëÿíîé êèñëîòîé øåëóõå
øèøåê íåçíà÷èòåëüíî ïî ñðàâíåíèþ ñ ïðå-
äåëüíî äîïóñòèìûìè íîðìàìè [11].

Ñáàëàíñèðîâàííûé ïðèðîäíûé êîì-
ïëåêñ áèîëîãè÷åñêè àêòèâíûõ âåùåñòâ â øå-
ëóõå øèøåê ñîñíû êîðåéñêîé ïðåäñòàâëÿåò
íåìàëûé èíòåðåñ ñ òî÷êè çðåíèÿ çàìåíû èì
ýêîëîãè÷åñêè íåáåçîïàñíûõ ñòèìóëèðóþ-
ùèõ äîáàâîê õèìè÷åñêîãî ïðîèñõîæäåíèÿ,
èñïîëüçóåìûõ â ïòèöåâîäñòâå.

Öåëü èññëåäîâàíèÿ – îöåíèòü ýôôåê-
òèâíîñòü èñïîëüçîâàíèÿ ðàçëè÷íûõ äîçèðî-
âîê ïðîäóêòà ãëóáîêîé ïåðåðàáîòêè øåëóõè
øèøêè ñîñíû êîðåéñêîé â êîìáèêîðìàõ ïå-
ðåïåëîâ â ïåðèîä èõ âûðàùèâàíèÿ.

Çàäà÷è – îïðåäåëèòü âëèÿíèå ðàçëè÷íûõ
äîç èçó÷àåìîé äîáàâêè íà ñîõðàííîñòü ïîãî-
ëîâüÿ, èíòåíñèâíîñòü ðîñòà, ïîêàçàòåëè
ìÿñíîé ïðîäóêòèâíîñòè, áèîõèìè÷åñêèé ñî-
ñòàâ êðîâè; óñòàíîâèòü îïòèìàëüíóþ äîçó
ââåäåíèÿ øåëóõè øèøêè ñîñíû êîðåéñêîé â
ðàöèîí ïåðåïåëîâ.
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Îáúåêò èññëåäîâàíèé – ïðîäóêòèâíîå è
ôèçèîëîãè÷åñêîå äåéñòâèå êîðìîâîé äîáàâ-
êè èç øåëóõè øèøêè ñîñíû êîðåéñêîé
(Pinus koraiensis). Îïûò ïðîäîëæèòåëüíî-
ñòüþ 60 äíåé ïðîâåäåí ïî îáùåïðèíÿòîé ìå-
òîäèêå íà ïåðåïåëèíîé ôåðìå ôèçèîëîãè÷å-
ñêîãî äâîðà Ñèáèðñêîãî íàó÷íî-èññëåäîâà-
òåëüñêîãî è ïðîåêòíî-òåõíîëîãè÷åñêîãî èí-

ñòèòóòà æèâîòíîâîäñòâà (ÑèáÍÈÏÒÈÆ)
ÑÔÍÖÀ ÐÀÍ íà ïåðåïåëêàõ ÿïîíñêîé ïîðî-
äû, ñôîðìèðîâàííûõ â ñóòî÷íîì âîçðàñòå â
÷åòûðå ãðóïïû ïî 50 ãîëîâ â êàæäîé [12].
Öûïëÿò ñîäåðæàëè â êëåòî÷íîé áàòàðåå ñ ñî-
áëþäåíèåì òðåáóåìûõ äëÿ íèõ óñëîâèé ìèê-
ðîêëèìàòà. Âñåì ïîäîïûòíûì ïåðåïåëàì
ñêàðìëèâàëè îäèíàêîâûé êîìáèêîðì (îñ-
íîâíîé ðàöèîí), ïðèãîòîâëåííûé ïî ÒÓ
9296-006-59256574–2013 ÎÎÎ «ÁèíÊîðì» ñ
ó÷åòîì âîçðàñòà è ôèçèîëîãè÷åñêèõ îñîáåí-
íîñòåé äàííîãî âèäà ïòèöû. Ìåæãðóïïîâûå
ðàçëè÷èÿ çàêëþ÷àëèñü â ñëåäóþùåì: ìîëîä-
íÿê êîíòðîëüíîé ãðóïïû ïîòðåáëÿë òîëüêî
îñíîâíîé ðàöèîí, ïòèöà 2, 3 è 4-é îïûòíûõ
ãðóïï äîïîëíèòåëüíî ê îñíîâíîìó ðàöèîíó
ïîëó÷àëà øåëóõó øèøêè ñîñíû êîðåéñêîé â
êîëè÷åñòâå 1,5; 2,0 è 2,5 êã/ò êîìáèêîðìà.

Ðàöèîíû ñîñòàâëÿëè â ñîîòâåòñòâèè ñ
íîðìàìè Âñåðîññèéñêîãî íàó÷íî-èññëåäîâà-
òåëüñêîãî òåõíîëîãè÷åñêîãî èíñòèòóòà ïòè-
öåâîäñòâà ÐÀÍ [13]. Ó÷åò ïîåäàåìîñòè êîð-
ìîâ îñóùåñòâëÿëè åæåíåäåëüíî ïî äâóì
ñìåæíûì ñóòêàì ïóòåì âçâåøèâàíèÿ çàäàí-
íûõ êîðìîâ è èõ îñòàòêîâ.

Õèìè÷åñêèé ñîñòàâ êîðìà è ìÿñà ïåðå-
ïåëîâ èññëåäîâàëè â áèîõèìè÷åñêîé ëàáîðà-
òîðèè ÑèáÍÈÏÒÈÆà ïî îáùåïðèíÿòûì
ìåòîäèêàì çîîòåõíè÷åñêîãî àíàëèçà.

Êîíòðîëüíûå âçâåøèâàíèÿ ïåðåïåëîâ
ïðîâîäèëè ïðè ïîñòàíîâêå íà îïûò è â
60-äíåâíîì âîçðàñòå. Â 2-ìåñÿ÷íîì âîçðàñòå
áûë ïðîèçâåäåí óáîé ïåðåïåëîâ ïî 3 ãîë. èç
êàæäîé ãðóïïû.

Áèîõèìè÷åñêèé ñîñòàâ êðîâè ïòèöû
èññëåäîâàëè â ëàáîðàòîðèè áèîòåõíîëîãèé
Èíñòèòóòà ýêñïåðèìåíòàëüíîé âåòåðèíà-
ðèè Ñèáèðè è Äàëüíåãî Âîñòîêà ÑÔÍÖÀ
ÐÀÍ.

Ïîëó÷åííûé â îïûòå öèôðîâîé ìàòåðèàë
îáðàáîòàí ìåòîäîì âàðèàöèîííîé ñòàòèñòèêè
íà ïåðñîíàëüíîì êîìïüþòåðå ñ ïîìîùüþ
ïðîãðàììíîãî îáåñïå÷åíèÿ «Microsoft Excel».
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È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Êîìáèêîðì äëÿ ïåðåïåëîâ áûë ïðèãî-
òîâëåí â ñîîòâåòñòâèè ñ îñíîâíûìè òðåáîâà-
íèÿìè: ñáàëàíñèðîâàííîñòü, âûñîêàÿ êàëî-
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ðèéíîñòü è íåîáõîäèìàÿ ñòåïåíü èçìåëü÷å-
íèÿ. Îí âêëþ÷àë ñëåäóþùèå êîìïîíåíòû:
ïøåíèöó ôóðàæíóþ, ñîþ ýêñòðóäèðîâàí-
íóþ, æìûõ ïîäñîëíå÷íûé, ìóêó ìÿñîðàñòè-
òåëüíóþ, ìóêó ðûáíóþ, äðîææè êîðìîâûå,
æèð òåõíè÷åñêèé, ïðåìèêñ, ìåë êîðìîâîé,
òðèêàëüöèéôîñôàò. Ïðîöåíòíîå ñîäåðæàíèå
èíãðåäèåíòîâ êîìáèêîðìà è åãî ïèòàòåëü-
íîñòü áûëè ðàçëè÷íûìè â çàâèñèìîñòè îò
âîçðàñòà ïòèöû (0–30 è 31–60 äíåé è ñòàð-
øå). Â ñðåäíåì â 100 ã êîìáèêîðìà ñîäåðæà-
ëîñü 1,26 ÌÄæ îáìåííîé ýíåðãèè, 24,8 ã
ñûðîãî ïðîòåèíà, 3,8 ã ñûðîé êëåò÷àòêè.

Ââåäåíèå øåëóõè øèøêè ñîñíû êîðåé-
ñêîé â ñîñòàâ êîìáèêîðìà îêàçàëî âëèÿíèå
íà åãî ïîåäàåìîñòü. Â ïåðèîä âûðàùèâàíèÿ
(60 äíåé) ïòèöà êîíòðîëüíîé ãðóïïû ïî-
òðåáèëà êîìáèêîðìà â ñðåäíåì íà 7,3 %
áîëüøå ïî ñðàâíåíèþ ñ îïûòíûìè
ãðóïïàìè.

Ñîõðàííîñòü ïîãîëîâüÿ öûïëÿò îïûò-
íûõ ãðóïï, ïîëó÷àâøèõ êîìáèêîðì ñ øåëó-
õîé øèøêè, áûëà âûøå ïî ñðàâíåíèþ ñ
êîíòðîëåì íà 2–4 % (òàáë. 1).

Ïåðåïåëà îïûòíûõ ãðóïï îáëàäàëè áîëåå
âûñîêîé ýíåðãèåé ðîñòà è ëó÷øåé êîíâåðñè-
åé êîðìà â ìÿñíóþ ïðîäóêöèþ, îíè ïðåâîñ-
õîäèëè àíàëîãè êîíòðîëüíîé ãðóïïû ïî
àáñîëþòíîìó ïðèðîñòó æèâîé ìàññû íà 3,42;
3,76 è 6,98 % (Ð > 0,999) ñîîòâåòñòâåííî, ïî
ñðåäíåñóòî÷íîìó ïðèðîñòó – íà 3,15; 3,50 è
6,99 % ïðè ïîíèæåííîì íà 4,36; 15,94 è
19,13 % ðàñõîäå êîðìîâ íà åäèíèöó ïðîäóê-

öèè. Íàèáîëåå âûñîêèå ïîêàçàòåëè ïðîäóê-
òèâíîñòè è ýôôåêòèâíîñòè èñïîëüçîâàíèÿ
êîðìîâ ïîëó÷åíû â 3-é îïûòíîé ãðóïïå.

Ðåçóëüòàòû êîíòðîëüíîãî óáîÿ ïòèöû
ïîêàçàëè, ÷òî ìàññà ïîòðîøåíîé òóøêè ïå-
ðåïåëîâ 1–3-é îïûòíûõ ãðóïï áûëà áîëüøå,
÷åì â êîíòðîëüíîé ñîîòâåòñòâåííî íà 2,06;
6,45 è 9,80 %, óáîéíûé âûõîä âûøå íà 0,81;
1,86 è 4,27 % (òàáë. 2). Ïî ìàññå ïå÷åíè è
ñåðäöà ïòèöà 2-é è 3-é îïûòíûõ ãðóïï, ïðè
îòñóòñòâèè ðàçëè÷èé, ïðåâîñõîäèëà êîíòðîëü
íà 8,99 è 9,29 %.

Â ìÿñå (ôàðøå) ïòèöû îïûòíûõ ãðóïï
ñîäåðæàëîñü áîëüøå ñóõîãî âåùåñòâà (íà
1,25–1,46 %), áåëêà (íà 0,14–0,30), æèðà (íà
1,02–1,15 %), êàëüöèÿ (â 1,04–1,09 ðàçà), êà-
ëèÿ (â 1,01–1,08) è ìàðãàíöà (1,09–1,41 ðàçà).
Îíî èìåëî ëó÷øóþ ñáàëàíñèðîâàííîñòü ïî
àìèíîêèñëîòàì, î ÷åì ñâèäåòåëüñòâóåò áîëåå
âûñîêèé àìèíîêèñëîòíûé èíäåêñ (ñóììà
íåçàìåíèìûõ àìèíîêèñëîò / ñóììà çàìåíè-
ìûõ àìèíîêèñëîò). Ëó÷øåé áèîëîãè÷åñêîé
öåííîñòüþ (áåëêîâûé êà÷åñòâåííûé ïîêàçà-
òåëü, ÁÊÏ = 5,40) îòëè÷àëîñü ìÿñî ïåðåïå-
ëîâ 3-é îïûòíîé ãðóïïû, â îñòàëüíûõ
îïûòíûõ ãðóïïàõ ýòîò ïîêàçàòåëü ðàâíÿëñÿ
êîíòðîëüíîìó çíà÷åíèþ (4,83) (òàáë. 3).

Ñ ó÷åòîì ôèçèîëîãè÷åñêèõ îñîáåííî-
ñòåé ïåðåïåëîâ áûëè èçó÷åíû íåêîòîðûå
áèîõèìè÷åñêèå ïîêàçàòåëè ñûâîðîòêè èõ
êðîâè, õàðàêòåðèçóþùèå ðåàêöèþ îðãàíèç-
ìà íà èñïîëüçîâàíèå â ðàöèîíå øåëóõè
øèøêè ñîñíû êîðåéñêîé. Ãåìàòîëîãè÷åñêèå
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Ò à á ë è ö à 1

Ñîõðàííîñòü, ïðèðîñò æèâîé ìàññû è îïëàòà êîðìà ïðîäóêöèåé ó ïåðåïåëîâ çà ïåðèîä âûðàùèâàíèÿ

Ïîêàçàòåëü

Ãðóïïà

êîíòðîëüíàÿ
îïûòíàÿ

1-ÿ 2-ÿ 3-ÿ

Ñîõðàííîñòü, % 88 90 90 92

Æèâàÿ ìàññà, ã:

íà íà÷àëî îïûòà 7,90 ± 0,06 7,90 ± 0,09 7,96 ± 0,07 7,94 ± 0,08

íà êîíåö îïûòà 179,26 ± 3,06 185,12 ± 2,90 185,77 ± 2,73 191,26 ± 3,40

Ïðèðîñò æèâîé ìàññû, ã:

àáñîëþòíûé 171,36 ± 2,92 177,22 ± 2,78 177,81 ± 2,61 183,32 ± 3,26

ñðåäíåñóòî÷íûé 2,86 ± 0,05 2,95 ± 0,05 2,96±0,04 3,06 ± 0,05

Ïîòðåáëåíî êîðìîâ, êã 1,022 1,010 0,891 0,884

Çàòðàòû êîðìà íà 1 ã ïðèðîñòà, ã 5,96 5,70 5,01 4,82



èññëåäîâàíèÿ ñâèäåòåëüñòâóþò î òîì, ÷òî âñÿ
ïîäîïûòíàÿ ïòèöà â òå÷åíèå îïûòà áûëà
êëèíè÷åñêè çäîðîâà. Îòìå÷åíî íåçíà÷èòåëü-
íîå óâåëè÷åíèå êîëè÷åñòâà îáùåãî áåëêà (íà
0,77–1,60 ã/ë), íàòðèÿ (íà 1,83–3,04 %), êà-
ëèÿ (íà 2,64–3,30), ìàãíèÿ (íà 2,56– 7,69 %)
â ñûâîðîòêå êðîâè öûïëÿò îïûòíûõ ãðóïï. Â
öåëîì æå èçó÷àåìûå ãåìàòîëîãè÷åñêèå ïîêà-
çàòåëè âñåõ ïåðåïåëîâ íàõîäèëèñü â ïðåäåëàõ
ôèçèîëîãè÷åñêîé íîðìû.

Ýêîíîìè÷åñêèé ýôôåêò, ðàññ÷èòàííûé
íà îñíîâå äàííûõ î ñòîèìîñòè êîìáèêîðìà,
äîáàâîê è ñòîèìîñòè ðåàëèçàöèè ïðîäóêöèè
(ìÿñî ïåðåïåëîâ) ñîñòàâèë â 1–3-é îïûòíûõ
ãðóïïàõ 4,9; 9,1 è 13,6 % (ïî îòíîøåíèþ ê
êîíòðîëüíîé) ñîîòâåòñòâåííî.

ÂÛÂÎÄÛ

1. Èñïîëüçîâàíèå î÷èùåííîé îò ñìîë
øåëóõè øèøêè ñîñíû êîðåéñêîé â ðàöèîíàõ
ïåðåïåëîâ (â ïåðèîä âûðàùèâàíèÿ) â êà÷å-
ñòâå íîâîãî êîðìîâîãî ñðåäñòâà èç ìåñòíîãî
ýêîëîãè÷åñêè ÷èñòîãî ñûðüÿ â êîëè÷åñòâå
1,5–2,5 êã/ò êîìáèêîðìà ïîçâîëÿåò:

– ïîâûñèòü ñîõðàííîñòü öûïëÿò íà 2–
4 %, ñðåäíåñóòî÷íûé ïðèðîñò æèâîé ìàññû
ïòèöû íà 3,15–6,99 % ïðè ïîíèæåííîì íà
4,36–19,13 % ðàñõîäå êîðìîâ íà åäèíèöó
ïðîäóêöèè;

– óëó÷øèòü ïîêàçàòåëè ìÿñíîé ïðîäóê-
òèâíîñòè ïåðåïåëîâ (óâåëè÷åíèå ìàññû ïî-
òðîøåíîé òóøêè öûïëÿò íà 2,06–9,80 %,
óáîéíîãî âûõîäà íà 0,81–4,27 %, ïîâûøåíèå
áèîëîãè÷åñêîé öåííîñòè ìÿñà);

ÆÈÂÎÒÍÎÂÎÄÑÒÂÎ

82 Ñèáèðñêèé âåñòíèê ñ.-õ. íàóêè, 2017, òîì 47, ¹ 2.

Ò à á ë è ö à 2

Ðåçóëüòàòû óáîÿ ïîäîïûòíîé ïòèöû

Ïîêàçàòåëü

Ãðóïïà

êîíòðîëüíàÿ
îïûòíàÿ

1-ÿ 2-ÿ 3-ÿ

Ïðåäóáîéíàÿ æèâàÿ ìàññà îäíîé ãîëîâû, ã 173,00 ± 0,93 174,67 ± 0,15 179,67 ± 1,72 179,67 ± 1,23

Ìàññà ïîëóïîòðîøåíîé òóøêè, ã 143,00 ± 0,71 143,00 ± 0,53 147,33 ± 1,47 151,33 ± 1,78

Â % ê æèâîé ìàññå 82,66 81,87 82,00 84,23

Ìàññà ïîòðîøåíîé òóøêè, ã 129,33 ± 1,56 132,00 ± 0,88 137,67 ± 1,62 142,00 ± 2,03

Óáîéíûé âûõîä, % 74,76 75,57 76,62 79,03

Ò à á ë è ö à 3

Õèìè÷åñêèé ñîñòàâ è áèîëîãè÷åñêàÿ öåííîñòü ìÿñà (ôàðøà) öûïëÿò ïåðåïåëîâ

Ïîêàçàòåëü

Ãðóïïà

êîíòðîëüíàÿ
îïûòíàÿ

1-ÿ 2-ÿ 3-ÿ

Âîäà, % 68,00 ± 0,20 66,59 ± 0,74 66,75 ± 0,32 66,54 ± 0,40

Ñóõîå âåùåñòâî, % 32,00 ± 0,20 33,41 ± 0,74 33,25 ± 0,32 33,46 ± 0,40

Áåëîê, % 19,53 ± 0,05 19,83 ± 0,04 19,67 ± 0,01 19,68 ± 0,02

Æèð, % 9,49 ± 0,15 10,51 ± 0,81 10,58 ± 0,24 10,64 ± 0,42

Êàëüöèé, % 1,37 ± 0,09 1,48 ± 0,11 1,49 ± 0,11 1,43 ±  0,11

Êàëèé, ã/êã 3,48 ± 0,10 3,77 ± 0,06 3,50 ± 0,07 3,67 ± 0,03

Ìàðãàíåö, ìã/êã 0,80 ± 0 1,00 ± 0,09 1,13 ± 0,02 0,87 ± 0,02

Àìèíîêèñëîòíûé èíäåêñ 1,47 1,49 1,48 1,52

Òðèïòîôàí, % 0,29 ± 0,002 0,29 ± 0,005 0,29 ± 0 0,27 ± 0,003

Îêñèïðîëèí, % 0,06 ± 0,002 0,06 ± 0,002 0,06 ± 0,002 0,05 ± 0,002

ÁÊÏ 4,83 4,83 4,83 5,40



2. Èñïîëüçîâàíèå â ðàöèîíàõ ïåðåïåëîâ
øåëóõè øèøêè ñîñíû êîðåéñêîé â êîëè÷å-
ñòâå 2,5 êã/ò êîìáèêîðìà îêàçûâàëî ñàìîå
ïîëîæèòåëüíîå âëèÿíèå íà çîîòåõíè÷åñêèå
è ýêîíîìè÷åñêèå ïîêàçàòåëè èõ âûðàùèâà-
íèÿ.
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Results are given from studies on the effectiveness of using husk of Korean pine cones as a source of
biologically active substances in feeding quails during the period of their growth in order to improve quality of
feeds and reduce their cost. A 60-day experiment was conducted on Japanese quails at 24 hours of age divided
into four groups in 50 each, and kept in a chick battery under required microclimatic conditions. All the groups
were on a basal (control) diet developed with a view to meeting their age and physiological characteristics, but
quails from the second, third and forth groups were additionally fed on husk of Korean pine cones in doses of
1.5, 2.0, and 2.5 kg per tonne of combined feeds, respectively. There were studied effects of various dosages of
the feed additive on safety of quails, their growth intensity, meat production performance, and hematological
parameters. The optimum dosages of Korean pine cone husk cleaned from resins were found to be introduced
into diets for quails during their growth period. Based on them, recommendations to form feed mixtures with
this feed additive were developed. Chemical compositions of feeds and quail meat were analyzed at the
biochemical laboratory in accordance with zootechnic analysis methods. It was found that adding a new
supplement in the amount of 1.5–2.5 kg/t to combined feeds provided the increase in safety of quails by 2–4
percent and average daily liveweight gain by 3.15–6.99 percent while reducing feed consumption per unit of
production by 4.4–19.1 percent. Feeding quails on husk of the cones in the indicated dosages contributed to
increasing the eviscerated weight of quails by 2.06–9.80 percent, the slaughter yield by 0.81–4.27 percent on
average, and improving the biological value of meat; this also had a positive effect on the zootechnic and
economic performance of quail rearing. With that, hematological parameters of chickens remained within the
physiological norm.

Keywords: quail, combined feed, husk of Korean pine cones, production performance, optimum dosage.
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