
conducted on the experiment-production farm “Baikalskoe”, Kabanskiy District, Republic of
Buryatia. It was established that calving in the animals of experimental groups went off satisfactory.
The animals from Austria yielded to the control ones in reproductive characteristics, but exceeded in
milk production performance by 34.3 percent (p > 0.999). The first-calf cows born on the farm had
good reproductive characteristics, and had an advantage over the control analogs because of their milk
production performance (p > 0.999). The milk yield coefficient in the experimental cows indicates
that they are dual-purpose cattle.

Keywords: Simmental, Austrian-bred, reproduction, milk production performance.
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ÀÄÀÏÒÀÖÈß È ÎÒÁÎÐ ÊÎÐÎÂ ÃÎËØÒÈÍÑÊÎÉ ÏÎÐÎÄÛ
ÏÐÈ ÄËÈÒÅËÜÍÎÌ ÐÀÇÂÅÄÅÍÈÈ

Èçó÷åíî âëèÿíèå äëèòåëüíîãî îòáîðà íà àäàïòàöèþ ãîëøòèíñêîé ïîðîäû êðóïíîãî ðî-
ãàòîãî ñêîòà ê ñïåöèôè÷åñêèì ïðèðîäíî-êëèìàòè÷åñêèì óñëîâèÿì Ñàõàëèíà. Êîýôôèöè-
åíò îòáîðà îïðåäåëåí ïî îöåíêå îòíîñèòåëüíîé ïðèñïîñîáëÿåìîñòè ãåíîòèïîâ äî îòáîðà è
ñîõðàíèâøèõñÿ ïîñëå îòáîðà ÷åðåç îòíîñèòåëüíóþ ïðèñïîñîáëåííîñòü. Óñòàíîâëåíî, ÷òî
ïîïóëÿöèÿ îãðàíè÷åííîé ÷èñëåííîñòè îòëè÷àëàñü íåâûñîêîé ñòåïåíüþ àäàïòàöèè ê óñëî-
âèÿì ðàçâåäåíèÿ, íå ïðîÿâëÿëà ãåòåðîçèñà è ñíèæàëà ïðèñïîñîáëåííîñòü â ïîñëåäóþùèõ
ïîêîëåíèÿõ. Ïðîäóêòèâíîñòü çà 305 äíåé ëàêòàöèè â íåáëàãîïðèÿòíûõ óñëîâèÿõ êîðìëåíèÿ
è ñîäåðæàíèÿ ìîæåò ðàññìàòðèâàòüñÿ êàê ïðèçíàê ñ ïðîìåæóòî÷íûì îïòèìóìîì, òàê êàê
æèâîòíûå, èìåþùèå ñðåäíèå ïîêàçàòåëè äëÿ ïîïóëÿöèè â òàêèõ óñëîâèÿõ, îáëàäàþò íàèáî-
ëåå âûñîêîé ñòåïåíüþ àäàïòàöèè, à îòáîð ñïîñîáñòâóåò ïðîìåæóòî÷íûì ïîêàçàòåëÿì. Æè-
âîòíûå ñî ñðåäíèìè ïîêàçàòåëÿìè ñòàíîâÿòñÿ áîëåå àäàïòèðîâàííûìè, òàê êàê îáëàäàþò
îïòèìàëüíûì çíà÷åíèåì ïðèçíàêà. Ñòåïåíü àäàïòàöèè çàâèñèò îò âåëè÷èíû ãåíåòè÷åñêîé
èçìåí÷èâîñòè ïðèçíàêîâ.

Êëþ÷åâûå ñëîâà: àäàïòàöèÿ, ãîëøòèíñêàÿ ïîðîäà, ñàõàëèíñêàÿ ïîïóëÿöèÿ, îòáîð.

Èçâåñòíî, ÷òî âñå êîëè÷åñòâåííûå ïðèçíàêè, õàðàêòåðèçóþùèå ìîëî÷-
íóþ ïîðîäó êðóïíîãî ðîãàòîãî ñêîòà, â òîì ÷èñëå è ãîëøòèíñêóþ, ãåíåòè÷å-
ñêè èçìåí÷èâû â ïîïóëÿöèÿõ è íàõîäÿòñÿ â ñîñòîÿíèè, áîëåå èëè ìåíåå
áëèçêîì ê ðàâíîâåñèþ, âêëþ÷àÿ è ïðèçíàêè, îòâåòñòâåííûå çà àäàïòàöèþ.
Ãåíåòè÷åñêàÿ èçìåí÷èâîñòü ïðèçíàêîâ àäàïòàöèè ìîæåò áûòü íå àääèòèâíà,
à îáóñëîâëåíà äîìèíèðîâàíèåì è ýïèñòàçîì, ïîýòîìó îòáîð ïî äàííûì
ïðèçíàêàì íå âñåãäà ýôôåêòèâåí. Óêàçàííàÿ îñîáåííîñòü îòíîñèòñÿ ê ïî-
ïóëÿöèÿì, êîòîðûå íàõîäÿòñÿ â ñïåöèôè÷åñêèõ ïðèðîäíî-êëèìàòè÷åñêèõ
óñëîâèÿõ. Â äàííîì ñëó÷àå ÷àñòîòû ãåíîâ ýòèõ ïðèçíàêîâ ìîãóò íàõîäèòüñÿ
â òàêîì ñîîòíîøåíèè, êîãäà îíè îáåñïå÷èâàþò ìàêñèìàëüíóþ àäàïòàöèþ.
Â ñâÿçè ñ ýòèì îòáîð äåéñòâóåò íà õîçÿéñòâåííî ïîëåçíûå ïðèçíàêè (ïðî-
äóêòèâíîñòü, êà÷åñòâî ìîëîêà, òèï òåëîñëîæåíèÿ è äð.), à íå íà àäàïòàöèþ
êàê òàêîâóþ, à ÷àñòîòû ãåíîâ â ëîêóñàõ, îïðåäåëÿþùèõ ýòîò ïðèçíàê, äîëæ-
íû èçìåíÿòüñÿ ïðè íàëè÷èè îòâåòà íà îòáîð.
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Ñ ñåëåêöèîííîé òî÷êè çðåíèÿ, àäàïòàöèÿ – ýòî ïðèçíàê, íà êîòîðûé
äåéñòâóåò åñòåñòâåííûé îòáîð. Ïðèñïîñîáëåííîñòü æèâîòíîãî ïðåäñòàâ-
ëÿåò ñîáîé âêëàä åãî ãåíîâ â ñëåäóþùåå ïîêîëåíèå èëè ÷èñëî åãî ïîòîìêîâ
â ñëåäóþùåì ïîêîëåíèè.

Îòíîñèòåëüíàÿ ïðèñïîñîáëåííîñòü ïðåäñòàâëÿåò ñîáîé îòíîøåíèå èí-

äèâèäóàëüíîé ïðèñïîñîáëåííîñòè ê ñðåäíåé äëÿ ïîïóëÿöèè, ò.å. W
W

W

i

� ,

ãäå Wi – èíäèâèäóàëüíàÿ ïðèñïîñîáëåííîñòü. Åñëè ÷èñëåííîñòü ïîïóëÿ-
öèè íå âîçðàñòàåò è íå óìåíüøàåòñÿ, òî ñðåäíÿÿ ïðèñïîñîáëåííîñòü åå
îñîáåé ðàâíà 1, è òîãäà àáñîëþòíûå è îòíîñèòåëüíûå ïðèñïîñîáëåííîñòè
ðàâíû ìåæäó ñîáîé [1]. Óâåëè÷åíèå èëè óìåíüøåíèå ÷èñëåííîñòè ïîïóëÿ-
öèè, à òàêæå â ñëó÷àå, åñëè åå ÷èñëåííîñòü îñòàåòñÿ ïîñòîÿííîé, ñóùåñò-
âåííî çàâèñèò îò óñëîâèé êîðìëåíèÿ è ñîäåðæàíèÿ æèâîòíûõ. Îäíàêî íà
óâåëè÷åíèå èëè óìåíüøåíèå ÷èñëåííîñòè ïîïóëÿöèè ó ìîëî÷íûõ ïîðîä
ñêîòà, â îñîáåííîñòè êîðîâ ñàõàëèíñêîé ïîïóëÿöèè, ñóùåñòâåííîå âëèÿ-
íèå îêàçûâàþò ïðèðîäíûå è ýêîíîìè÷åñêèå ôàêòîðû. Â ðåçóëüòàòå ÷èñ-
ëåííîñòü ïîïóëÿöèè íàõîäèòñÿ ïîä âëèÿíèåì ñîâìåñòíîãî äåéñòâèÿ åñòåñò-
âåííîãî è èñêóññòâåííîãî îòáîðîâ.

Öåëü èññëåäîâàíèÿ – èçó÷èòü âëèÿíèå äëèòåëüíîãî îòáîðà íà àäàïòà-
öèþ ãîëøòèíñêîé ïîðîäû ñêîòà ê ñïåöèôè÷åñêèì ïðèðîäíî-êëèìàòè÷å-
ñêèì óñëîâèÿì Ñàõàëèíà.

ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Èçó÷åíî ôîðìèðîâàíèå ñàõàëèíñêîé ïîïóëÿöèè ãîëøòèíñêîé ïîðîäû
êðóïíîãî ðîãàòîãî ñêîòà çà 1906–1946 ãã. (àðõèâ ÑÀÕêÍÈÈ–ÈÌÃèÃ) è ñ
1952 ïî 2005 ã. (äàííûå ïëåìåííîãî ó÷åòà). Ñåëåêöèîííî-ãåíåòè÷åñêèå ïî-
êàçàòåëè îöåíèâàëè îáùåïðèíÿòûìè ìåòîäàìè. Êîýôôèöèåíò îòáîðà îï-
ðåäåëåí ïî îöåíêå îòíîñèòåëüíîé ïðèñïîñîáëåííîñòè ãåíîòèïîâ äî îòáîðà
è ñîõðàíèâøèõñÿ ïîñëå îòáîðà ÷åðåç îòíîñèòåëüíóþ ïðèñïîñîáëåííîñòü:

S
i a

�
2
d

, ãäå S – êîýôôèöèåíò îòáîðà, i – èíòåíñèâíîñòü îòáîðà, � – ñòàí-

äàðòíîå îòêëîíåíèå.
Îòâåò íà îòáîð äëÿ ïðèçíàêîâ, õàðàêòåðèçóþùèõ àäàïòàöèþ, ðàñ-

ñ÷èòàí ïî ñåëåêöèîííîìó äèôôåðåíöèàëó R = h2S. Çäåñü ñåëåêöèîí-
íûé äèôôåðåíöèàë S ÿâëÿåòñÿ âçâåøåííûì ñðåäíèì ïðåèìóùåñòâîì
ìàòåðåé ïåðåä äî÷åðüìè, êîòîðîå ñîîòâåòñòâóåò îòíîñèòåëüíîìó ãåíå-
òè÷åñêîìó âëèÿíèþ íà ïîòîìñòâî èëè îòâåòó íà îòáîð. Àäàïòèâíîñòü
âñåãäà êîððåëèðîâàíà ñ åñòåñòâåííûì îòáîðîì. Â äàííîì ñëó÷àå êîððå-
ëèðîâàííûé îòâåò ïðåäñòàâëÿåò èçâåñòíîå âûðàæåíèå CRy =

= rahYhw�Y�W, ãäå CR� – êîððåëèðîâàííûé îòâåò ïî àäàïòèâíîñòè, rà –
ãåíåòè÷åñêàÿ êîððåëÿöèÿ, hY – íàñëåäóåìîñòü êîððåëèðîâàííîãî ïðè-
çíàêà, �w – ñòàíäàðòíîå îòêëîíåíèå àäàïòèâíîãî ïðèçíàêà, hw – íàñëå-
äóåìîñòü àäàïòèâíîãî ïðèçíàêà, �y – ñòàíäàðòíîå îòêëîíåíèå
êîððåëèðîâàííîãî ïðèçíàêà.
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ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Àíàëèç ýôôåêòèâíîñòè îòáîðà ãîëøòèíñêîãî ñêîòà â óñëîâèÿõ Ñàõà-
ëèíñêîé îáëàñòè ïîêàçàë, ÷òî çà ñåìü ïîêîëåíèé îòáîðà (ïåðèîä ñìåíû
ïîêîëåíèé – 1395 äíåé) ïðîèçîøëè ñóùåñòâåííûå èçìåíåíèÿ îñíîâíûõ
ïîêàçàòåëåé âîñïðîèçâîäñòâà ñêîòà â óñëîâèÿõ Ñàõàëèíñêîé îáëàñòè, íî
îíè íå âûõîäèëè çà ïðåäåëû ôèçèîëîãè÷åñêèõ ãðàíèö (òàáë. 1). Ïîïóëÿöèÿ
îãðàíè÷åííîé ÷èñëåííîñòè îòëè÷àëàñü íåâûñîêîé ñòåïåíüþ àäàïòàöèè ê
óñëîâèÿì ðàçâåäåíèÿ, íå ïðîÿâëÿëà ãåòåðîçèñà è ñíèæàëà ïðèñïîñîáëåí-
íîñòü â ïîñëåäóþùèõ ïîêîëåíèÿõ. Â ñâÿçè ñ ýòèì ïðèñïîñîáëåííîñòü ìî-
æåò ðàññìàòðèâàòüñÿ êàê èíäåêñ, â ñîîòâåòñòâèè ñ êîòîðûì ïðîèñõîäèò
àäàïòàöèÿ. Ýòîò ïîêàçàòåëü ïðåäñòàâëÿåò ñîáîé îòíîøåíèå ÷èñëà æèâûõ
ïîòîìêîâ â ðàçëè÷íûå âîçðàñòíûå ïåðèîäû ê îáùåé ÷èñëåííîñòè ïîïóëÿ-
öèè. Ìåæäó âîçðàñòîì êîðîâ ïåðâîãî îòåëà è ÷èñëîì îòåëîâ ïîëó÷åí îòðè-
öàòåëüíûé êîýôôèöèåíò êîððåëÿöèè (r = –0,24), ÷èñëîì îòåëîâ è èíäåê-
ñîì îñåìåíåíèÿ êîýôôèöèåíò êîððåëÿöèè îêàçàëñÿ òîæå îòðèöàòåëüíûì
(r = –0,23), à èíäåêñîì îñåìåíåíèÿ è ïðîäîëæèòåëüíîñòüþ õîçÿéñòâåííî-
ãî èñïîëüçîâàíèÿ – ïîëîæèòåëüíûì (r = 0,49). Íàèáîëåå òî÷íî õàðàêòåðè-
çóåò ïðèñïîñîáëåííîñòü ïîïóëÿöèè è áëèçîê ê èíäåêñó àäàïòàöèè ïîêàçà-
òåëü «ïðîäîëæèòåëüíîñòü õîçÿéñòâåííîãî èñïîëüçîâàíèÿ». Ýòè ïðèçíàêè
ñâÿçàíû ïîëîæèòåëüíîé êîððåëÿöèåé (r = 0,85). Â òî æå âðåìÿ àäàïòàöèÿ ê
ñèëüíî ðàçëè÷àþùèìñÿ óñëîâèÿì ñðåäû çàòðàãèâàåò ìíîæåñòâî ðàçëè÷íûõ
ïðèçíàêîâ, òàê êàê ïðèñïîñîáëåííîñòü îðãàíèçìà îáóñëîâëåíà ãàðìîíè÷-
íûì âçàèìîäåéñòâèåì âñåõ åãî ôóíêöèé.

Ïðèñïîñîáëåííîñòü òàêæå ìîæåò ïðåäïîëîæèòåëüíî óìåíüøàòüñÿ â
ðåçóëüòàòå êîððåëèðîâàííîãî îòâåòà íà îòáîð, ïîýòîìó äëÿ ïðîãíîçèðî-
âàíèÿ êîððåëèðîâàííîãî îòâåòà íà îòáîð ïî àäàïòèâíîñòè îïðåäåëåíà
ãåíåòè÷åñêàÿ êîððåëÿöèÿ ìåæäó ïðîäóêòèâíîñòüþ è ïðèçíàêàìè, îòâåò-
ñòâåííûìè çà àäàïòàöèþ, à òàêæå âåëè÷èíû èõ íàñëåäóåìîñòè (òàáë. 2).

Ñêîðîñòü óìåíüøåíèÿ èçìåí÷èâîñòè çàâèñèò îò ýôôåêòèâíîñòè ïðè-
ñïîñîáëåííîñòè è èíòåíñèâíîñòè îòáîðà, à òàêæå îò ÷èñëà ëîêóñîâ, äåòåð-
ìèíèðóþùèõ èçìåí÷èâîñòü è âåëè÷èíû èíäèâèäóàëüíûõ ýôôåêòîâ ãåíîâ.
Ñîõðàíåíèå èçìåí÷èâîñòè ïîêàçûâàåò ïðåèìóùåñòâî ãåòåðîçèãîò êàê ôàê-
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Ò à á ë è ö à 1
Ýôôåêòèâíîñòü îòáîðà ïî ïðîäóêòèâíîñòè çà ïåðâóþ ëàêòàöèþ

Ïîêîëåíèå

Ñðîê
ñìåíû

ïîêîëå-
íèé, ëåò

Óäîé çà 305 äíåé, êã ÌÄæ, %

Cåëåêöèîí-
íûé äèôôå-
ðåíöèàë, S

Oòâåò íà
îòáîð, R

Êîýôôè-
öèåíò íà-
ñëåäóåìî-

ñòè (ðåàëè-
çîâàííûé,

h2)

Cåëåêöèîí-
íûé äèôôå-
ðåíöèàë, S

Oòâåò íà
îòáîð, R

Êîýôôè-
öèåíò íà-
ñëåäóåìî-

ñòè (ðåàëè-
çîâàííûé,

h2)

Ïåðâîå 3,5 2359 348 0,147 0,21 0,05 0,24

Òðåòüå 3,2 2850 355 0,124 0,28 0,07 0,28

Ïÿòîå 3,0 3290 603 0,183 0,36 0,14 0,39

Ñåäüìîå 2,8 1455 329 0,225 0,04 0,01 0,25

Äåâÿòîå 2,9 3399 1161 0,341 0,21 0,06 0,29

Îäèííàäöàòîå 3,0 3450 963 0,279 0,31 0,11 0,35



òîðà ïîääåðæàíèÿ èçìåí÷èâîñòè ïðîäóêòèâíîñòè, íàõîäÿùåãîñÿ ïîä âîç-
äåéñòâèåì ñòàáèëèçèðóþùåãî îòáîðà. Ðåçóëüòàòû, õàðàêòåðèçóþùèå äåéñò-
âèå ñòàáèëèçèðóþùåãî îòáîðà, ïîêàçàíû â òàáë. 3.

Ïðè îòáîðå æèâîòíûõ ñ áîëåå âûñîêîé ñðåäíåé ïðîäóêòèâíîñòüþ îò-
áîð ïî æèçíåñïîñîáíîñòè áîëåå æåñòêèé, ÷åì ó êîðîâ-ñâåðñòíèö.

ÂÛÂÎÄÛ

1. Ïðîäóêòèâíîñòü çà 305 äíåé ëàêòàöèè â íåáëàãîïðèÿòíûõ óñëîâèÿõ
êîðìëåíèÿ è ñîäåðæàíèÿ ìîæåò ðàññìàòðèâàòüñÿ êàê ïðèçíàê ñ ïðîìåæó-
òî÷íûì îïòèìóìîì, òàê êàê æèâîòíûå, îáëàäàþùèå ñðåäíèìè ïîêàçàòåëÿ-
ìè äëÿ ïîïóëÿöèè â òàêèõ óñëîâèÿõ, èìåþò íàèáîëåå âûñîêóþ ñòåïåíü
àäàïòàöèè, à îòáîð ñïîñîáñòâóåò ïðîìåæóòî÷íûì ïîêàçàòåëÿì.

2. Æèâîòíûå, èìåþùèå ñðåäíèå ïîêàçàòåëè, ñòàíîâÿòñÿ áîëåå àäàïòè-
ðîâàííûìè, òàê êàê îáëàäàþò îïòèìàëüíûì çíà÷åíèåì ïðèçíàêà. Â äàí-
íîì ñëó÷àå îòáîð ïî âåëè÷èíå ìîëî÷íîé ïðîäóêòèâíîñòè çà 305 äíåé
ëàêòàöèè ìîæíî îòíåñòè ê ñòàáèëèçèðóþùåìó îòáîðó. Îòêëîíåíèå îò
ñðåäíåãî çíà÷åíèÿ â ëþáîì íàïðàâëåíèè óìåíüøàåò àäàïòàöèþ. Ñòåïåíü
àäàïòàöèè çàâèñèò îò âåëè÷èíû ãåíåòè÷åñêîé èçìåí÷èâîñòè ïðèçíàêîâ.
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Ò à á ë è ö à 2
Êîððåëèðîâàííûé îòâåò ïî àäàïòèâíîñòè (CR)

Êîððåëèðóåìûå ïðèçíàêè ñ óäîåì
Ïàðàìåòðû àäàïòèâíîñòè

rA �y Hy hw CR

Ïðîäîëæèòåëüíîñòü ñåðâèñ-ïåðèîäà, äíè –0,09 37,6 0,22 0,05 –47,6

Æèâàÿ ìàññà òåëîê ïðè ïåðâîì îñåìåíåíèè, êã +0,06 14,2 0,22 0,07 16,7

Ñðåäíèé âîçðàñò êîðîâ, îòåë +0,02 0,12 0,22 0,10 0,06

Ñðåäíèé âîçðàñò ïåðâîãî îòåëà, äíè +0,11 43,5 0,22 0,02 26,9

Æèâàÿ ìàññà òåëÿò ïðè ðîæäåíèè, êã +0,02 3,01 0,22 0,07 1,18

*�w = 1280.

Ò à á ë è ö à 3
Âëèÿíèå îòáîðà íà èçìåí÷èâîñòü ïðèçíàêîâ

Ïðèçíàê îòáîðà

Èçìåí÷èâîñòü

ôåíîòèïè÷åñêàÿ
(Ñvp)

ïàðàòèïè÷åñêàÿ (Ñvå) ãåíåòè÷åñêàÿ (Ñvg )

Äî îòáîðà Ïîñëå
îòáîðà Äî îòáîðà Ïîñëå

îòáîðà Äî îòáîðà Ïîñëå
îòáîðà

Ïîæèçíåííûé óäîé, êã 11,3 14,8 10,4 13,8 0,92 1,03

Ñðåäíèé âîçðàñò êîðîâ, äíè 46,7 38,3 45,6 37,5 0,96 0,83

Ñåðâèñ-ïåðèîä, äíè 36,2 33,8 34,3 32,4 1,82 1,35

Èíòåðâàë ìåæäó îòåëàìè, äíè 79,8 85,5 – – – –

Âîçðàñò ïåðâîãî îòåëà, äíè 2,8 4,7 2,9 4,5 0,26 0,28
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ADAPTATION AND SELECTION OF HOLSTEIN COWS
UNDER LONG-TERM RAISING

The effect of the long-term selection process on adaptation of Holstein breed of cattle to specific
natural-climatic conditions of Sakhalin was studied. The coefficient of selection was determined by
assessing relative adaptabilities of genotypes through selection and preserved after being selected
through relative adaptability. Studies have shown that the population of limited size had a low degree
of adaptation to raising conditions, showed no heterosis and reduced flexibility in next generations.
Productivity for 305 days of lactation under unfavorable conditions of feeding and keeping can be
considered as a trait with the intermediate optimum, because the animals with the population
averages have the highest degree of adaptation, and selection contributes to intermediate indices. The
animals having average characteristics become more adapted as they possess the optimum values of
traits. The adaptation degree depends on genetic variability of traits.

Keywords: adaptation, Holsteins, Sakhalin population, selection.
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