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Ðåçþìå. Äëÿ óêðåïëåíèÿ êîðìîâîé áàçû æèâîòíîâîä-
ñòâà, ïîïîëíåíèÿ ðàöèîíîâ ðàçëè÷íûìè ïèòàòåëüíûìè âå-
ùåñòâàìè è ðåàëèçàöèè ïîòåíöèàëüíîé ïðîäóêòèâíîñòè
æèâîòíûõ â ïðàêòèêå êîðìëåíèÿ àêòóàëüíî èñïîëüçîâàòü
ðàçíîîáðàçíûå îòõîäû, îáðàçóþùèåñÿ ïðè ïåðåðàáîòêå
ëåñíûõ ðåñóðñîâ. Èññëåäîâàíèÿ ïî èçó÷åíèþ âëèÿíèÿ õâîé-
íîé ìóêè è ñêîðëóïû êåäðîâîãî îðåõà íà ìîëî÷íóþ ïðîäóê-
òèâíîñòü è ïîêàçàòåëè îáìåíà âåùåñòâ ëàêòèðóþùèõ êîðîâ
ïðîâåäåíû â 2018 ãîäó â ÎÎÎ "Ïëåìçàâîä "Òàåæíûé" Ñóõî-
áóçèìñêîãî ðàéîíà Êðàñíîÿðñêîãî êðàÿ íà êîðîâàõ ÷åðíî-
ïåñòðîé ïîðîäû. Äëÿ ïðîâåäåíèÿ ýêñïåðèìåíòà ïî ïðèíöè-
ïó ãðóïï-àíàëîãîâ áûëî ñôîðìèðîâàíî 4 ãðóïïû äîéíûõ
êîðîâ – êîíòðîëüíàÿ è òðè îïûòíûõ, ïî 5 ãîëîâ â êàæäîé
ãðóïïå. Ñîãëàñíî ñõåìå îïûòà, êîíòðîëüíàÿ ãðóïïà ïîëó÷à-
ëà îñíîâíîé ðàöèîí, 1-ÿ îïûòíàÿ ãðóïïà äîïîëíèòåëüíî ê
îñíîâíîìó ðàöèîíó ïîëó÷àëà õâîéíóþ ìóêó (50 ã/ãîë/ñóò), 2-
ÿ îïûòíàÿ – ñêîðëóïó êåäðîâîãî îðåõà (50 ã/ãîë/ñóò), 3-ÿ
îïûòíàÿ – ñîâìåñòíî õâîéíóþ ìóêó (50 ã/ãîë/ñóò) è ñêîðëóïó
êåäðîâîãî îðåõà (50 ã/ãîë/ñóò). Îïûò ïðîäîëæàëñÿ 100 äíåé.
Óñëîâèÿ ñîäåðæàíèÿ êîðîâ áûëè îäèíàêîâûìè – ïðèâÿç-
íûé ñïîñîá ñ äîåíèåì â ìîëîêîïðîâîä. Èññëåäóåìûå äî-
áàâêè ñêàðìëèâàëè â ñóõîì âèäå â ñìåñè ñ êîíöåíòðàòàìè
1 ðàç â ñóòêè ïåðåä óòðåííèì äîåíèåì. Èññëåäîâàíèÿ è
îáðàáîòêà ïîëó÷åííûõ äàííûõ ïðîâåäåíû ïî îáùåïðèíÿ-
òûì ìåòîäèêàì ñ èñïîëüçîâàíèåì ñîâðåìåííîãî îáîðóäî-
âàíèÿ. Ïî ðåçóëüòàòàì èññëåäîâàíèé áûëî óñòàíîâëåíî,
÷òî èññëåäóåìûå äîáàâêè îòðèöàòåëüíîãî âëèÿíèÿ íà îá-
ìåí âåùåñòâ êîðîâ íå îêàçûâàþò, ïîçâîëÿþò ïîâûøàòü
ìîëî÷íóþ ïðîäóêòèâíîñòü. Áûëî óñòàíîâëåíî, ÷òî êîìï-
ëåêñíîå ñêàðìëèâàíèå õâîéíîé ìóêè è ñêîðëóïû êåäðîâîãî
îðåõà íàèáîëåå ýôôåêòèâíî è ïîçâîëÿåò óâåëè÷èòü óäîé
íà 17,5 %, êîëè÷åñòâî ìîëîêà áàçèñíîé æèðíîñòè – íà 33,32
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%, ìàññîâóþ äîëþ æèðà â ìîëîêå – íà 13,1 %, áåëêà – íà
3,32 %, êîëè÷åñòâî ìîëî÷íîãî æèðà – íà 33,32 %, êîëè÷å-
ñòâî ìîëî÷íîãî áåëêà – íà 21,5 %.

Ó÷àñòèå â "Ñîâðåìåííûå ìåòîäû èññëåäîâàíèé ôè-

çèîëîãèè è ïèòàíèÿ ïðîäóêòèâíûõ æèâîòíûõ" ïðîâåäåíî
ïðè ïîääåðæêå Êðàñíîÿðñêîãî êðàåâîãî ôîíäà íàóêè.

Äëÿ ðåàëèçàöèè ñòðàòåãèè èìïîðòîçàìåùåíèÿ, îáåñïå-
÷åíèÿ ïðîäîâîëüñòâåííîé áåçîïàñíîñòè, óäîâëåòâîðåíèÿ
ïîòðåáíîñòåé íàñåëåíèÿ â ïðîäóêòàõ æèâîòíîãî ïðîèñõîæäå-
íèÿ, â òîì ÷èñëå ìîëîêå è ìîëî÷íûõ ïðîäóêòàõ, íåîáõîäèìî
óâåëè÷èâàòü âàëîâîå ïðîèçâîäñòâî ïðîäóêöèè, ïðîèçâîäèòü
êà÷åñòâåííûå, íåäîðîãèå, ýêîëîãè÷åñêè ÷èñòûå ïðîäóêòû.

Ïî äàííûì îôèöèàëüíîé ñòàòèñòèêè Êðàñíîÿðñêîãî
êðàÿ, â 2018 ã. íàäîé ìîëîêà íà îäíó êîðîâó â ñåëüñêîõîçÿé-
ñòâåííûõ îðãàíèçàöèÿõ ñîñòàâèë 5664 êã â ãîä [1], ïðè ýòîì
ïîòåíöèàëüíûå âîçìîæíîñòè êîðîâ ïðåâûøàþò 6000 êã
ìîëîêà íà ãîëîâó â ãîä.
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Abstract. To strengthen the fodder base of animal
husbandry, replenishment of diets with various nutrients and
realization of the potential productivity of animals in the practice
of feeding, it is actual to use a variety of waste generated during
the processing of forest resources. Researches on studies the
effect of coniferous flour and pine nut shell on milk productivity
and metabolism parameters of lactating cows were conducted
in 2018 in the LLC "Plemzavod "Tayozhny" Sukhobuzimsky
district of the Krasnoyarsk territory on cows of Black-Motley
breed. To conduct the experiment 4 groups of dairy cows were
formed on the principle of groups-analogues - control and three
experienced 5 heads in each group. According to the scheme
of experience, the control group received the main diet, the 1st
experimental group in addition to the main diet received
coniferous flour (50 g/head/day), the 2nd experimental - pine
nut shell (50 g/head/day), the 3rd experimental - coniferous
flour  (50 g/head/day) and pine nut shell (50 g/head/day)
together. The experience lasted 100 days. The conditions of
detention of cows were the same - tying method with the milking
in the milk pipeline. The studied additives were fed in dry form
in a mixture with concentrates 1 time a day before morning
milking. Studies and processing of the data were carried out
according to conventional methods using modern equipment.
As a research results, it was found that the studied additives do
not have a negative effect on the metabolism of cows, they allow
to increase milk productivity. It was found that the complex
feeding of coniferous flour and pine nut shell is most effective
and allows to increase milk yield by 17.5 %, the amount of milk
base fat - by 33.32 %, the fat mass fraction in milk - by 13.1 %,
protein - by 3.32 %, the milk fat amount - by 33.32 %, the milk
protein amount - by 21.5 %.

Äëÿ öèòèðîâàíèÿ / For citation

Òåðåùåíêî Â.À.
Tereshchenko V.A.

TRIAL MODE − a valid license will remove this message. See the keywords property of this PDF for more information.



 Æóðíàë "Âåòåðèíàðèÿ è êîðìëåíèå" # 7-2019

   26

 Journal "Veterinaria i kormlenie"

Îäíîé èç ãëàâíûõ ñîñòàâëÿþùèõ ðåàëèçàöèè ãåíåòè-
÷åñêîãî ïîòåíöèàëà æèâîòíûõ è ïîëó÷åíèÿ âûñîêîé ïðîäóê-
òèâíîñòè ÿâëÿåòñÿ êà÷åñòâåííîå è ñáàëàíñèðîâàííîå êîð-
ìëåíèå. Â êîðìëåíèè ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ ñëå-
äóåò èñïîëüçîâàòü ðàçíîîáðàçíûå, ìåñòíûå, áåçîïàñíûå è
äîñòóïíûå ïî öåíå êîðìîâûå ðåñóðñû, ñîäåðæàùèå â ñâîåì
ñîñòàâå ïèòàòåëüíûå è áèîëîãè÷åñêè àêòèâíûå âåùåñòâà,
îêàçûâàþùèå áëàãîïðèÿòíîå âîçäåéñòâèå íà îðãàíèçì æè-
âîòíûõ, ñòèìóëèðóþùèå ïîâûøåíèå èõ ïðîäóêòèâíîñòè.

Â óñëîâèÿõ Ñèáèðè îäíèì èç åñòåñòâåííûõ èñòî÷íèêîâ
ïîïîëíåíèÿ êîðìîâ äëÿ ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ
íåäîñòàþùèìè ïèòàòåëüíûìè âåùåñòâàìè ÿâëÿåòñÿ õâîÿ.
Õâîè îñîáåííî ìíîãî îáðàçóåòñÿ íà ëåñîñåêàõ Êðàñíîÿðñêîãî
êðàÿ, ãäå ëåñíûå ðåñóðñû ñîñòàâëÿþò ïÿòóþ ÷àñòü îò ðåñóðñîâ
ñòðàíû. Â êðàå õâîÿ ïðàêòè÷åñêè íå èñïîëüçóåòñÿ, õîòÿ îáúå-
ìû åå çàãîòîâêè ìîãóò ñîñòàâèòü äî 1,5 ìëí. ò â ãîä [2, 3].

Õâîÿ ñîäåðæèò â áîëüøîì êîëè÷åñòâå íåçàìåíèìûå
àìèíîêèñëîòû (ëèçèí, òðèïòîôàí, ìåòèîíèí, àðãèíèí), âè-
òàìèíû (Å, Ñ, Â

2
, Ê, Ð), êàðîòèí, õëîðîôèëë, êñàíòîôèëë,

ìèíåðàëüíûå âåùåñòâà (æåëåçî, ìàðãàíåö, ìåäü, öèíê,
êîáàëüò, êàëèé, íàòðèé, êàëüöèé), à òàêæå ýôèðíûå ìàñëà è
ôèòîíöèäû, îêàçûâàþùèå áàêòåðèîñòàòè÷åñêîå äåéñòâèå
íà ìèêðîôëîðó êèøå÷íèêà [4]. Ïåðåâàðèìîñòü îðãàíè÷åñ-
êîãî âåùåñòâà íàòóðàëüíîé ñîñíîâîé õâîè äîñòèãàåò 80 %,
÷òî õàðàêòåðèçóåò åå êàê âûñîêîïèòàòåëüíûé è ëåãêîóñâîÿ-
åìûé ïðîäóêò [5]. Ïðèìåíåíèå â ðàöèîíàõ äîéíûõ êîðîâ
êîðìîâûõ äîáàâîê èç õâîè, îáëàäàþùèõ áàêòåðèöèäíûì,
àíòèìèêðîáíûì, ïðîòèâîâîñïàëèòåëüíûì äåéñòâèÿìè, ñòè-
ìóëèðóåò ìîëî÷íóþ ïðîäóêòèâíîñòü, ñîêðàùàåò ñåðâèñ-
ïåðèîä, ïîâûøàåò èììóíèòåò [6, 7].

Â Êðàñíîÿðñêîì êðàå îäíèì èç ïðèðîäíûõ ðàñòèòåëü-
íûõ îáúåêòîâ, íà îñíîâå êîòîðîãî ìîæíî ïîëó÷àòü öåííûå
êîðìîâûå äîáàâêè è ïðåìèêñû äëÿ æèâîòíûõ, ÿâëÿåòñÿ
ñîñíà ñèáèðñêàÿ êåäðîâàÿ, íå äðåâåñíûì ñûðüåì êîòîðîé
ÿâëÿåòñÿ êåäðîâûé îðåõ. Â ìåñòàõ ïðîìûøëåííîé ïåðåðà-
áîòêè îðåõà íàêàïëèâàåòñÿ áîëüøîå êîëè÷åñòâî îòõîäîâ â
âèäå ñêîðëóïû, ñîñòàâëÿþùåé îêîëî 60 % îò ìàññû îðåõà,
êîòîðóþ íåîáõîäèìî óòèëèçèðîâàòü [8]. Îñíîâíóþ ÷àñòü
ñêîðëóïû êåäðîâîãî îðåõà ñîñòàâëÿþò óãëåâîäû, â îñíîâ-
íîì êëåò÷àòêà [9], à òàêæå îíà ñîäåðæèò áîëüøîå êîëè÷å-
ñòâî öåííûõ âåùåñòâ  (ìàêðî- è ìèêðîýëåìåíòîâ, òàííèäîâ,
ëèïèäîâ, ôëàâîíîèäîâ, ïîëèñàõàðèäîâ), èìååò íèçêóþ ñå-
áåñòîèìîñòü è ÿâëÿåòñÿ õîðîøèì âòîðè÷íûì ñûðüåì [10].

Ó÷èòûâàÿ âûøåèçëîæåííîå, ïðèìåíåíèå â êîðìëåíèè
ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ õâîè è ñêîðëóïû êåäðîâî-
ãî îðåõà ÿâëÿåòñÿ àêòóàëüíûì íàïðàâëåíèåì.

Öåëü ðàáîòû – èçó÷èòü âëèÿíèå õâîéíîé ìóêè è ñêîðëó-
ïû êåäðîâîãî îðåõà íà ìîëî÷íóþ ïðîäóêòèâíîñòü è ïîêàçà-
òåëè îáìåíà âåùåñòâ ëàêòèðóþùèõ êîðîâ.

Íàó÷íî-õîçÿéñòâåííûé ýêñïåðèìåíò ïðîâîäèëñÿ â ïðî-
èçâîäñòâåííûõ óñëîâèÿõ ÎÎÎ "Ïëåìçàâîä "Òàåæíûé" Ñó-
õîáóçèìñêîãî ðàéîíà Êðàñíîÿðñêîãî êðàÿ íà äîéíûõ êîðî-
âàõ ÷åðíî-ïåñòðîé ïîðîäû.

Äëÿ ïðîâåäåíèÿ îïûòà ïî ïðèíöèïó ãðóïï-àíàëîãîâ (ïî
ïîðîäå, âîçðàñòó, æèâîé ìàññå, óðîâíþ ìîëî÷íîé ïðîäóê-
òèâíîñòè) ñôîðìèðîâàëè 4 ãðóïïû êîðîâ â âîçðàñòå âòîðîãî
îòåëà, ïî 5 ãîëîâ â êàæäîé ãðóïïå. Îïûò ïðîäîëæàëñÿ 100
äíåé. Èññëåäîâàíèÿ ïðîâîäèëè â ñîîòâåòñòâèè ñî ñõåìîé
îïûòà, ïðåäñòàâëåííîé â òàáëèöå 1.

Êîíòðîëüíàÿ ãðóïïà ïîëó÷àëà îñíîâíîé ðàöèîí, 1-ÿ
îïûòíàÿ ãðóïïà äîïîëíèòåëüíî ê îñíîâíîìó ðàöèîíó ïîëó-
÷àëà õâîéíóþ ìóêó (50 ã/ãîë/ñóò), 2-ÿ îïûòíàÿ ãðóïïà –
ñêîðëóïó êåäðîâîãî îðåõà (50 ã/ãîë/ñóò), 3-ÿ îïûòíàÿ ãðóïïà
– õâîéíóþ ìóêó (50 ã/ãîë/ñóò) è ñêîðëóïó êåäðîâîãî îðåõà (50
ã/ãîë/ñóò).

Ïîäîïûòíûå êîðîâû ñîäåðæàëèñü ïðèâÿçíî â òèïîâîì
÷åòûðåõðÿäíîì êîðîâíèêå. Äîåíèå ïðîèçâîäèëîñü â èíäèâè-
äóàëüíûõ ñòîéëàõ â ìîëîêîïðîâîä 2 ðàçà â äåíü (óòðîì è
âå÷åðîì). Èññëåäóåìûå äîáàâêè ñêàðìëèâàëè â ñóõîì âèäå â
ñìåñè ñ êîíöåíòðàòàìè 1 ðàç â ñóòêè ïåðåä óòðåííèì äîåíèåì.

Õâîéíàÿ ìóêà èçãîòàâëèâàëàñü èç îòõîäîâ îò ëåñîçàãî-
òîâêè – õâîéíûõ ëàïîê ñîñíû îáûêíîâåííîé (ëàò. Pinus
sylvestris), ïðîèçðàñòàþùåé â ëåñîñòåïíîé çîíå Åìåëüÿ-
íîâñêîãî ðàéîíà Êðàñíîÿðñêîãî êðàÿ. Ñ öåëüþ óäàëåíèÿ
ñìîëèñòûõ âåùåñòâ ñîáðàííûå õâîéíûå ëàïêè ýêñòðàãèðî-
âàëè â ÑÂ×-óñòàíîâêå ïðè t 100°Ñ â òå÷åíèå 20 ìèí. Ïî
îêîí÷àíèè ýêñòðàêöèè òâåðäûé ïîñëåýêñòðàêöèîííûé îñòà-
òîê äîñóøèâàëè ïðè êîìíàòíîé òåìïåðàòóðå äî ïîñòîÿííîé
âëàæíîñòè è ðàçìàëûâàëè äî ñîñòîÿíèÿ ðàññûï÷àòîé ìóêè
c ðàçìåðàìè ÷àñòèö íå áîëåå 2 ìì.

Ñêîðëóïó êåäðîâîãî îðåõà ïðèîáðåòàëè ó çàãîòîâèòå-
ëåé è èçìåëü÷àëè íà äðîáèëêå äî ðàçìåðà ÷àñòèö íå áîëåå
4 ìì. Ïðèãîòîâëåíèå õâîéíîé ìóêè è èçìåëü÷åííîé ñêîðëó-
ïû êåäðîâîãî îðåõà, à òàêæå èõ õèìè÷åñêèé àíàëèç ïðîâîäè-
ëèñü â ëàáîðàòîðèè ôèçèêî-õèìè÷åñêîé áèîëîãèè äðåâåñ-
íûõ ðàñòåíèé Èíñòèòóòà ëåñà èì. Â.Í. Ñóêà÷åâà ÑÎ ÐÀÍ.  Â
õîäå èññëåäîâàíèé ó÷èòûâàëè ìîëî÷íóþ ïðîäóêòèâíîñòü,
îïðåäåëÿëè áèîõèìè÷åñêèå ïîêàçàòåëè êðîâè è ìî÷è êîðîâ.

Âàëîâîå ñîäåðæàíèå ìàêðî- è ìèêðîýëåìåíòîâ â õâîé-
íîé ìóêå è ñêîðëóïå êåäðîâîãî îðåõà îïðåäåëÿëè íà àòîì-
íî-àáñîðáöèîííîì ñïåêòðîìåòðå ÌÃÀ-915 ÌÄ (Ðîññèÿ)
ìåòîäîì ñóõîé ìèíåðàëèçàöèè â ñîîòâåòñòâèè ñ ìåòîäèêîé
Ì 04-64-2010, óãëåâîäîâ è êðàõìàëà - ïðîâîäèëè ñîãëàñíî
ìåòîäàì Â.Ë. Âîçíåñåíñêîãî è äð. (1962 ã.) è F.R. Humphreys,
J.A. Kelly (1961 ã.) [11, 12].

Ìîëî÷íóþ ïðîäóêòèâíîñòü óñòàíàâëèâàëè ïóòåì ïðî-
âåäåíèÿ åæåäåêàäíûõ êîíòðîëüíûõ äîåíèé. Ìàññîâûå äîëè
æèðà è áåëêà îïðåäåëÿëè ñ ïîìîùüþ àíàëèçàòîðà ìîëîêà

"Lactoscan™ FARM Eco".
Êðîâü äëÿ áèîõèìè-

÷åñêèõ èññëåäîâàíèé
áðàëè â êîíöå îïûòà ó
êîðîâ êàæäîé ãðóïïû â
âàêóóìíûå ïðîáèðêè èç
ïîäõâîñòîâîé âåíû óò-
ðîì çà 2 ÷àñà äî êîðìëå-
íèÿ. Áèîõèìè÷åñêèé àíà-
ëèç êðîâè æèâîòíûõ ïðî-
âîäèëè â ÊðàñÍÈÈÆ
ÔÈÖ ÊÍÖ ÑÎ ÐÀÍ íà
áèîõèìè÷åñêîì è èììó-
íîôåðìåíòíîì àíàëèçà-
òîðå êðîâè "Chem Well
2910 c".

Ìî÷ó äëÿ áèîõèìè-
÷åñêîãî àíàëèçà áðàëè â
êîíöå îïûòà ó âñåõ ïîäî-
ïûòíûõ êîðîâ â óòðåííèå
÷àñû ïåðåä êîðìëåíèåì,
ïðè åñòåñòâåííîì ìî÷å-
èñïóñêàíèè. Ñîáèðàëè
îäíîêðàòíóþ ïîðöèþ
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ìî÷è â ÷èñòûå øèðîêîãîðëûå ïëàñòèêîâûå êîíòåéíåðû îáúå-
ìîì 200 ìë. Áèîõèìè÷åñêèé àíàëèç ìî÷è êîðîâ ïðîâîäèëè
íà àíàëèçàòîðå ìî÷è "LabUReader Plus 2" ñ èñïîëüçîâàíè-
åì òåñò-ïîëîñîê. Ôèçè÷åñêèå ñâîéñòâà ìî÷è (öâåò è ïðî-
çðà÷íîñòü) îïðåäåëÿëè ñ ïîìîùüþ ïðîçðà÷íîãî ñòåêëÿííî-
ãî öèëèíäðà ïðè äíåâíîì îñâåùåíèè íà ôîíå áåëîãî ëèñòà
áóìàãè ïóòåì âèçóàëüíîãî îñìîòðà, êîíñèñòåíöèþ – ìåä-
ëåííûì ïåðåëèâàíèåì ìî÷è èç îäíîãî ñîñóäà â äðóãîé,
çàïàõ – îïðåäåëåíèåì çàïàõà ñâåæåé ìî÷è.

Ïîñòàíîâêà ýêñïåðèìåíòà îñóùåñòâëÿëàñü ïî ìåòîäè-
êå À.È. Îâñÿííèêîâà (1976 ã.) [13]. Ïîëó÷åííûé â îïûòå
öèôðîâîé ìàòåðèàë îáðàáîòàí áèîìåòðè÷åñêè ïî ìåòîäè-
êå Í.À. Ïëîõèíñêîãî (1969 ã.) â êîìïüþòåðíîé ïðîãðàììå
"Ïàêåò àíàëèçà äëÿ áèîìåòðè÷åñêîé îáðàáîòêè çîîòåõíè-
÷åñêèõ äàííûõ" [14]. Áûëè ðàññ÷èòàíû ñðåäíÿÿ àðèôìåòè-
÷åñêàÿ è åå îøèáêà (M±m). Äîñòîâåðíîñòü ðàçíèöû ìåæäó
îïûòíûìè ãðóïïàìè óñòàíàâëèâàëè ïî êðèòåðèþ Ñòüþäåí-
òà â ïðåäåëàõ ñëåäóþùèõ óðîâíåé çíà÷èìîñòè: *ð<0,05;
**ð<0,01; ***ð<0,001.

Â òàáëèöå 2 ïðåäñòàâëåí õèìè÷åñêèé ñîñòàâ èññëåäóå-
ìûõ õâîéíîé ìóêè è ñêîðëóïû êåäðîâîãî îðåõà.

Ïî ðåçóëüòàòàì àíàëèçà óñòàíîâëåíî, ÷òî èññëåäóå-
ìûå õâîéíàÿ ìóêà è ñêîðëóïà êåäðîâîãî îðåõà ñîäåðæàò
ìèíåðàëüíûå âåùåñòâà, óãëåâîäû è êðàõìàë, ÷òî ïîçâîëÿ-
åò èñïîëüçîâàòü èõ â êîðìëåíèè êîðîâ. Ñòîèò îòìåòèòü, ÷òî
â õâîéíîé ìóêå áîëüøå, ÷åì â ñêîðëóïå êåäðîâîãî îðåõà

ñîäåðæàëîñü ìåäè – íà 29,4 %, öèíêà – íà 35,7 %, ìàãíèÿ –
íà 64,7 %, õðîìà – íà 40 %, à òàêæå ìîíîñàõàðîâ, îëèãîñà-
õàðîâ è êðàõìàëà.

Îñíîâíûì êðèòåðèåì ïîëíîöåííîñòè êîðìëåíèÿ êîðîâ
ÿâëÿåòñÿ ìîëî÷íàÿ ïðîäóêòèâíîñòü. Ìîëî÷íàÿ ïðîäóêòèâ-
íîñòü êîðîâ çà ïåðèîä îïûòà ïðåäñòàâëåíà â òàáëèöå 3.

Íàèáîëüøèé óäîé çà 100 äíåé ëàêòàöèè áûë óñòàíîâ-
ëåí â 3-é îïûòíîé ãðóïïå (3165,32 êã) è ïðåâîñõîäèë êîíò-
ðîëüíóþ ãðóïïó íà 17,5 % (470,64 êã),  1-þ îïûòíóþ ãðóïïó –
íà 1,63 % (50,92 êã), 2-þ – íà 12,42 % (349,6 êã). Â ïåðåñ÷åòå
íà áàçèñíóþ æèðíîñòü (3,4 %) êîëè÷åñòâî ìîëîêà êîðîâ â 3-
é îïûòíîé ãðóïïå áûëî áîëüøå, ÷åì ó êîðîâ êîíòðîëüíîé
ãðóïïû íà 33,32 % (1025,31 êã), 1-é îïûòíîé ãðóïïû – íà 3,0
% (119,8 êã), 2-é – íà 12,43 % (453,54 êã).

Â ìîëîêå êîðîâ 2-é è 3-é îïûòíûõ ãðóïï ìàññîâàÿ äîëÿ
æèðà ñóùåñòâåííî íå îòëè÷àëàñü (ðàçíèöà ñîñòàâëÿëà 0,01
%) è äîñòîâåðíî ïðåâîñõîäèëà àíàëîãîâ êîíòðîëüíîé ãðóï-
ïû íà 13,1–13,4 % (Ð<0,05), 1-é îïûòíîé ãðóïïû – íà 0,7–
0,92 % ñîîòâåòñòâåííî.

Â ìîëîêå êîðîâ 3-é îïûòíîé ãðóïïû áûëè áîëüøå, ÷åì
â êîíòðîëüíîé ãðóïïå, ìàññîâàÿ äîëÿ áåëêà íà 3,32 %,
êîëè÷åñòâî ìîëî÷íîãî æèðà – íà 33,32 %, êîëè÷åñòâî ìî-
ëî÷íîãî áåëêà – íà 21,5 %.

Ñêîðîñòü îáìåííûõ ïðîöåññîâ, õàðàêòåðèçóþùóþ ïðî-
äóêòèâíûå êà÷åñòâà æèâîòíîãî, îïðåäåëÿþò ïî áèîõèìè-
÷åñêèì ïîêàçàòåëÿì è ñîñòàâó êðîâè [15]. Áèîõèìè÷åñêèé

2 3
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àíàëèç êðîâè äàåò áîãàòóþ èíôîðìàöèþ î ñîñòîÿíèè îðãà-
íèçìà â öåëîì è ñîñòîÿíèè îòäåëüíûõ îðãàíîâ [16].

Ðåçóëüòàòû áèîõèìè÷åñêèõ èññëåäîâàíèé êðîâè êîðîâ
â êîíöå îïûòà ïðåäñòàâëåíû â òàáëèöå 4.

Âñå áèîõèìè÷åñêèå ïîêàçàòåëè êðîâè êîðîâ íàõîäèëèñü
â ïðåäåëàõ ôèçèîëîãè÷åñêîé íîðìû. Óðîâåíü êàëüöèÿ óâå-
ëè÷èëñÿ â 0,7–1,1 ðàçà, ôîñôîðà – â 0,3–0,7, æåëåçà – â 0,4–
0,7, ìàãíèÿ – â 0,5–0,9 ðàç. Êîëè÷åñòâî ÀËÒ óìåíüøèëîñü â
0,8–2,0 ðàçà, ÀÑÒ – â 1,1–1,6, ìî÷åâèíû – â 2,9–5,0 ðàç.

Â êðîâè êîðîâ 3-é îïûòíîé ãðóïïû, ïîëó÷àâøåé ñîâìå-
ñòíî õâîéíóþ ìóêó è èçìåëü÷åííóþ ñêîðëóïó êåäðîâîãî
îðåõà, êîíöåíòðàöèÿ ãëþêîçû áûëà áîëüøå, ÷åì â îñòàëü-
íûõ ãðóïïàõ íà 9,6–11,6 %, ìî÷åâèíû – íà 11,5–49,0 %.

Òàêèì îáðàçîì, õâîéíàÿ ìóêà è èçìåëü÷åííàÿ ñêîðëóïà
êåäðîâîãî îðåõà íå îêàçàëè îòðèöàòåëüíîãî âëèÿíèÿ íà
áèîõèìè÷åñêèé ñîñòàâ êðîâè êîðîâ, âñå èçó÷àåìûå ïîêàçà-
òåëè íàõîäèëèñü â ïðåäåëàõ ôèçèîëîãè÷åñêîé íîðìû.

Ïðè êëèíè÷åñêèõ èññëåäîâàíèÿõ æèâîòíûõ áîëüøîå
äèàãíîñòè÷åñêîå çíà÷åíèå èìååò ëàáîðàòîðíîå èññëåäîâà-
íèå ìî÷è, êîòîðîå ïîçâîëÿåò â êîìïëåêñå ñ áèîõèìè÷åñêèì
è ãåìàòîëîãè÷åñêèì àíàëèçîì êðîâè âûÿâëÿòü íàðóøåíèÿ
îáìåíà âåùåñòâ â îðãàíèçìå, äèàãíîñòèðîâàòü è îïðåäåëÿòü
âîçíèêøèå îñëîæíåíèÿ, êîíòðîëèðîâàòü ýôôåêòèâíîñòü êîð-
ìëåíèÿ, ïðîãíîçèðîâàòü çàáîëåâàíèÿ. Ôèçè÷åñêèå ñâîéñòâà
ìî÷è ïîäîïûòíûõ êîðîâ ïðåäñòàâëåíû â òàáëèöå 5.

Èç äàííûõ òàáëèöû ñëåäóåò, ÷òî ïî öâåòó, ïðîçðà÷íîñ-
òè, çàïàõó è êîíñèñòåíöèè ìî÷à êîðîâ âî âñåõ ãðóïïàõ ñîîò-
âåòñòâîâàëà íîðìàòèâíûì ïîêàçàòåëÿì. Ó êîðîâ 2-é îïûò-
íîé ãðóïïû, â îòëè÷èå îò äðóãèõ ãðóïï, ìî÷à èìåëà ñîëîìåí-
íî-æåëòûé öâåò, íà ÷òî, âîçìîæíî, ïîâëèÿëè êðàñÿùèå âå-
ùåñòâà, ñîäåðæàùèåñÿ â  ñêîðëóïå êåäðîâîãî îðåõà.

Ðåçóëüòàòû áèîõèìè÷åñêèõ èññëåäîâàíèé ìî÷è êîðîâ
ïðåäñòàâëåíû â òàáëèöå 6.

Ïî ðåçóëüòàòàì áèîõèìè÷åñêîãî àíàëèçà ìî÷è êîðîâ
óñòàíîâëåíî, ÷òî ìî÷à êîðîâ âñåõ ãðóïï ñîîòâåòñòâîâàëà
ìî÷å çäîðîâûõ æèâîòíûõ: â íåé íå îáíàðóæåíî àñêîðáèíî-
âîé êèñëîòû, ãëþêîçû, ýðèòðîöèòîâ, íèòðèòîâ, ëåéêîöèòîâ;
ïîêàçàòåëè óäåëüíîé ïëîòíîñòè, êîëè÷åñòâà êåòîíîâûõ òåë
è ðÍ ñîîòâåòñòâîâàëè íîðìå. Îäíàêî â ìî÷å êîðîâ âñåõ
ãðóïï áûë îáíàðóæåí áåëîê. Â ñâÿçè ñ òåì, ÷òî â ìî÷å êîðîâ
êîíòðîëüíîé ãðóïïû êîëè÷åñòâî áåëêà â 1,9–2 ðàçà áûëî
áîëüøå, ÷åì â îïûòíûõ ãðóïïàõ, ìîæíî ñêàçàòü î òîì, ÷òî
íàëè÷èå áåëêà â ìî÷å êîðîâ îïûòíûõ ãðóïï íå ñâÿçàíî ñ
äåéñòâèåì èñïûòûâàåìûõ äîáàâîê – õâîéíîé ìóêè è ñêîð-
ëóïû êåäðîâîãî îðåõà. Ïðèñóòñòâèå áåëêà â ìî÷å êîðîâ
ìîæåò áûòü âûçâàíî íàñòóïèâøåé ñòåëüíîñòüþ, òå÷êîé èëè
ïðîòåèíóðèåé è ïðåäïîëàãàåò äàëüíåéøåå óãëóáëåííîå
èçó÷åíèå è ïðîâåäåíèå îòäåëüíûõ èññëåäîâàíèé, ÷òî â
çàäà÷è ýêñïåðèìåíòà íå âõîäèëî. Ñëåäîâàòåëüíî, õâîéíàÿ
ìóêà è ñêîðëóïà êåäðîâîãî îðåõà íå îêàçàëè îòðèöàòåëüíî-
ãî âëèÿíèÿ íà ôèçèêî-õèìè÷åñêèå ñâîéñòâà ìî÷è è îáìåí
âåùåñòâ â îðãàíèçìå êîðîâ.

Òàêèì îáðàçîì, ïðîâåäåííûå èññëåäîâàíèÿ ïîçâîëÿ-
þò çàêëþ÷èòü:

1. Èñïîëüçîâàíèå õâîéíîé ìóêè è ñêîðëóïû êåäðîâîãî
îðåõà â êîðìëåíèè êîðîâ ïîëîæèòåëüíî ïîâëèÿëî íà ïðî-
äóêòèâíîñòü è íå îêàçàëî îòðèöàòåëüíîãî âëèÿíèÿ íà îáìåí
âåùåñòâ è çäîðîâüå æèâîòíûõ, ÷òî ïîäòâåðæäàåòñÿ äàííû-
ìè àíàëèçîâ êðîâè è ìî÷è æèâîòíûõ.

2. Íàèáîëåå ýôôåêòèâíî â êîðìëåíèè êîðîâ èñïîëüçî-
âàòü â êîìïëåêñå õâîéíóþ ìóêó èç ëàïîê ñîñíû (50 ã/ãîë/ñóò)
è ñêîðëóïó êåäðîâîãî îðåõà (50 ã/ãîë/ñóò). Ýòî ïîçâîëÿåò
óâåëè÷èòü óäîé íà 17,5 %, êîëè÷åñòâî ìîëîêà áàçèñíîé
æèðíîñòè – íà 33,32 %, ìàññîâóþ äîëþ æèðà â ìîëîêå – íà
13,1 %, áåëêà – íà 3,32 %, êîëè÷åñòâî ìîëî÷íîãî æèðà – íà
33,32 %, êîëè÷åñòâî ìîëî÷íîãî áåëêà – íà 21,5 %.
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