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POPULATION DIFFERENTIATION OF FAIRY SHRIMPS
OF THE GENUS ARTEMIA LEACH, 1819

There was carried out the analysis of growth characteristics in fairy shrimps of the genus Artemia
from 13 populations of the lakes in the territory of Tyumen, Kurgan, Omsk and Chelyabinsk Regions.
Based on the cluster and discriminant analyses, there was revealed a dependence of growth
characteristics in shrimps on total mineralization of water bodies. It was established that diffe-
rentiation of the Artemia populations studied according to the morphometric data was to a greater
degree based on the effect of environmental factors that is a paratypic component. Genetic variance
was established to a lesser extent influence the growth of shrimps.
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ÕÀÐÀÊÒÅÐÈÑÒÈÊÀ ÌÅÆËÈÍÅÉÍÛÕ ÃÈÁÐÈÄÎÂ
ÁÅËÎÂÑÊÎÃÎ ÊÀÐÏÀ

Ïðåäñòàâëåíà òåõíîëîãèÿ èñïîëüçîâàíèÿ ïðîèçâîäèòåëåé áåëîâñêîãî êàðïà. Ïîêàçàíû
îïòèìàëüíûå ðûáîâîäíûå ðåçóëüòàòû, ïîëó÷åííûå ïðè ñêðåùèâàíèè ÷åøóé÷àòûõ ñàìîê ñ
ñàìöàìè èç ëèíèè ðàçáðîñàííîãî êàðïà. Óñòàíîâëåí ãåòåðîçèñíûé ýôôåêò ó ìåæëèíåéíûõ
ãèáðèäîâ ïåðâîãî ñåëåêöèîííîãî ïîêîëåíèÿ, âûðàçèâøèéñÿ â ïîâûøåíèè âûæèâàåìîñòè
ðûá. Âûÿâëåíà âîçìîæíîñòü èñïîëüçîâàíèÿ ïðîèçâîäèòåëåé êàðïà äëÿ ïîëó÷åíèÿ ïðîìûø-
ëåííîé ãåòåðîçèñíîé ìîëîäè íà÷èíàÿ ñ ïåðâîãî ïîêîëåíèÿ ñåëåêöèè.

Êëþ÷åâûå ñëîâà: áåëîâñêèé êàðï, èñõîäíîå ñåëåêöèîííîå ñòàäî, ìåæëèíåéíîå ñêðåùè-
âàíèå, ãåòåðîçèñíàÿ ìîëîäü êàðïà.

Îäíèì èç âåäóùèõ íàïðàâëåíèé òåïëîâîäíîé ñåëåêöèè ðûáû ðÿä àâ-
òîðîâ ñ÷èòàþò îòáîð áûñòðîðàñòóùèõ, ðàíîñîçðåâàþùèõ, æèçíåñòîéêèõ
îñîáåé [1]. Ïðè ýòîì ñåëåêöèîííûé ýôôåêò ìîæåò áûòü èñïîëüçîâàí â
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ïðàêòè÷åñêîì ðûáîâîäñòâå, êàê ïðàâèëî, ëèøü ÷åðåç íåñêîëüêî ñåëåêöè-
îííûõ ïîêîëåíèé. Â ñâÿçè ñ ýòèì ïðè ñåëåêöèè áåëîâñêîãî êàðïà (ÎÎÎ
«Áåëîâñêîå ðûáíîå õîçÿéñòâî», Êåìåðîâñêàÿ îáëàñòü) ïðèîðèòåòíûì ñòà-
ëî èññëåäîâàíèå âîçìîæíîñòè ïðàêòè÷åñêîãî ïðèìåíåíèÿ ïîëó÷åííûõ
ðåçóëüòàòîâ íà ðàííèõ ñòàäèÿõ ñåëåêöèîííîé ðàáîòû [2, 3]. Ýòîìó ñïîñîáñò-
âîâàëè ðàçðàáîòàííûå àâòîðîì íàñòîÿùåé ïóáëèêàöèè ñëåäóþùèå ïðèí-
öèïû ôîðìèðîâàíèÿ èñõîäíîãî ñåëåêöèîííîãî ñòàäà áåëîâñêîãî êàðïà:

– äâóõëèíåéíîå ðàçâåäåíèå íà îñíîâå ìåñòíîãî áåñïîðîäíîãî ñòàäà
êàðïà;

– èñïîëüçîâàíèå â êà÷åñòâå ãåíåòè÷åñêèõ ìàðêåðîâ ãåíîâ ÷åøóéíîãî
ïîêðîâà è àëüáóìèíî-òðàíñôåððèíîâîãî êîìïëåêñà;

– àññîðòàòèâíûé ïîäáîð ïî ãåíàì ÷åøóéíîãî ïîêðîâà ïðè ôîðìèðî-
âàíèè ÷åøóé÷àòîé (SSnn) è ðàçáðîñàííîé (ssnn) ëèíèé;

– äîñòèæåíèå ãåíåòè÷åñêîé ðàçîáùåííîñòè ìåæäó ëèíèÿìè çà ñ÷åò àñ-
ñîðòàòèâíîãî ïîäáîðà ïðîèçâîäèòåëåé ÷åøóé÷àòîé ëèíèè è ãåòåðîãåííî-
ãî – ðàçáðîñàííîé ëèíèè ïî àëüáóìèíî-òðàíñôåððèíîâîìó êîìïëåêñó
ïëàçìû êðîâè;

– ñòóïåí÷àòûé îòáîð ïðîèçâîäèòåëåé ïî ìîðôîëîãè÷åñêèì è ðåïðî-
äóêòèâíûì ïàðàìåòðàì.

Öåëü íàñòîÿùåé ðàáîòû – ïðåäñòàâèòü õàðàêòåðèñòèêó ìåæëèíåéíûõ
ãèáðèäîâ áåëîâñêîãî êàðïà äëÿ èñïîëüçîâàíèÿ ïðîèçâîäèòåëåé ïåðâîãî
ïîêîëåíèÿ äëÿ ïîëó÷åíèÿ ïðîìûøëåííîé ãåòåðîçèñíîé ìîëîäè.

ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Â ñîîòâåòñòâèè ñ ðàçðàáîòàííûìè ïðèíöèïàìè ñôîðìèðîâàíî ìàòî÷-
íîå ñòàäî êàðïà, ñîñòîÿùåå èç øåñòè ïîêîëåíèé ãåíåòè÷åñêè îòäàëåííûõ
ëèíèé – ÷åøóé÷àòîé è ðàçáðîñàííîé (èíäåêñ ãåíåòè÷åñêîãî ñõîäñòâà ïî
Íåþ – 0,78). Ïîñòàíîâêà ïîëóïðîèçâîäñòâåííûõ ñêðåùèâàíèé ñ ó÷åòîì
ãåíåòè÷åñêèõ îñîáåííîñòåé ïðîèçâîäèòåëåé ïîçâîëèëà íàáëþäàòü ïðîÿâ-
ëåíèå ãåòåðîçèñíîãî ýôôåêòà ó ìåæëèíåéíûõ ãèáðèäîâ F1, âûðàçèâøåãîñÿ
â ïîâûøåíèè âûæèâàåìîñòè. Âûÿâëåíû âîçìîæíîñòè èñïîëüçîâàíèÿ ïðî-
èçâîäèòåëåé ïåðâîãî ïîêîëåíèÿ áåëîâñêîãî êàðïà äëÿ ïîëó÷åíèÿ ïðî-
ìûøëåííîé ãåòåðîçèñíîé ìîëîäè. Ïîëó÷åííûé ýôôåêò íàáëþäàåòñÿ íà
ïðîòÿæåíèè ïÿòè ñåëåêöèîííûõ ïîêîëåíèé áåëîâñêîãî êàðïà.

Âî âðåìÿ íåðåñòîâîé êàìïàíèè 1988 ã. ïðîâåäåíû èññëåäîâàíèÿ äëÿ
óòî÷íåíèÿ ñõåìû ìåæëèíåéíûõ ñêðåùèâàíèé ìåæäó ïðîèçâîäèòåëÿìè èç
÷åøóé÷àòîé è ðàçáðîñàííîé ëèíèé ïðè ïðîìûøëåííîé ýêñïëóàòàöèè ñòà-
äà êàðïà. Âîçìîæíû äâà âàðèàíòà òàêèõ ñêðåùèâàíèé: “÷åøóé÷àòûå ñàì-
êè � ðàçáðîñàííûå ñàìöû” è “ðàçáðîñàííûå ñàìêè � ÷åøóé÷àòûå ñàìöû”.
Äëÿ âûÿâëåíèÿ ëó÷øåãî ñî÷åòàíèÿ ïðîâåäåíû ñêðåùèâàíèÿ ïî ñõåìå:
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×åøóé÷àòàÿ ëèíèÿ Ðàçáðîñàííàÿ ëèíèÿ

Ñàìêè Ñàìêè

Ñàìöû Ñàìöû



ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Ìàññà òåëà òðåõãîäîâàëûõ ÷åøóé÷àòûõ ñàìîê, èñïîëüçîâàííûõ ïðè
ìåæëèíåéíûõ ñêðåùèâàíèÿõ, ñîñòàâèëà â ñðåäíåì 6,0 êã, ðàçáðîñàííûõ –
5,3 êã. Äëÿ ðåïðîäóêòèâíîé õàðàêòåðèñòèêè îáñëåäîâàëè âñþ ñîâîêóïíîñòü
îñîáåé, îòäàâøèõ èêðó. Ðàáî÷àÿ ïëîäîâèòîñòü ÷åøóé÷àòûõ ñàìîê â ñðåä-
íåì ñîñòàâèëà 617,2 òûñ. èêðèíîê, ó ðàçáðîñàííûõ – 453,3 òûñ. Âåëè÷èíû
ðàáî÷åé ïëîäîâèòîñòè ñàìîê èç îáåèõ ëèíèé ñîîòâåòñòâîâàëè ñðåäíèì ïî
äàííîé âîçðàñòíîé ãðóïïå çíà÷åíèÿì (ñì. òàáëèöó).

Ñêðåùèâàíèÿ ïðîâîäèëè ïî ôîðìóëå 3 � 3. Ïîëó÷åíî ÷åòûðå ãðóïïû
ïîòîìêîâ: × � × (÷åøóé÷àòûå ñàìêè � ÷åøóé÷àòûå ñàìöû), Ð � Ð (ðàçáðî-
ñàííûå ñàìêè � ðàçáðîñàííûå ñàìöû), × � Ð (÷åøóé÷àòûå ñàìêè � ðàç-
áðîñàííûå ñàìöû), Ð � × (ðàçáðîñàííûå ñàìêè � ÷åøóé÷àòûå ñàìöû). Âû-
æèâàåìîñòü ýìáðèîíîâ, ïîëó÷åííûõ îò âñåõ ñêðåùèâàíèé, áûëà âûñîêîé
ïî ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé, êîòîðàÿ ïîëó÷åíà ïî ïðèíÿòîé äî
íà÷àëà ñåëåêöèîííîé ðàáîòû òåõíîëîãèè ïóòåì ñêðåùèâàíèÿ ÷åøóé÷àòûõ
ïðîèçâîäèòåëåé èç ïåðâè÷íîãî ñòàäà:

Ãðóïïà Âûæèâàåìîñòü â ñðåäíåì îò òðåõ âàðèàíòîâ, %

× × × 85,5
Ð × Ð 81,0
× × Ð 96,0
Ð × × 93,0

Êîíòðîëü 50,0
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Ðåïðîäóêòèâíàÿ õàðàêòåðèñòèêà ñàìîê ÷åøóé÷àòîãî è ðàçáðîñàííîãî áåëîâñêîãî êàðïà
ïåðâîãî ñåëåêöèîííîãî ïîêîëåíèÿ

Âîçðàñò

Ðàáî÷àÿ ïëîäîâèòîñòü Îòíîñèòåëüíàÿ ðàáî÷àÿ
ïëîäîâèòîñòü Ñðåäíÿÿ ìàññà èêðèíêè,

ìã
òûñ. èêðèíîê

X mx� v, % X mx� v, % X v, %

×åøóé÷àòûå, ãåíåðàöèÿ 1985 ã. (ïåðâàÿ)

30 617,2 � 43,19 38,9 127,8 � 10,01 35,6 1,6 10,6

40 770,1 �������	 31,7 127,5 � 6,19 21,7 1,9 11,5

50 955,4 � 73,96 37,1 121,9 � 9,09 36,5 1,7 9,8

60 1076,0 � 109,70 33,8 122,9 � 11,34 30,6 1,6 9,4

×åøóé÷àòûå, ãåíåðàöèÿ 1986 ã. (âòîðàÿ)

30 357,2 � 49,57 41,6 63,7 � 9,03 38,3 1,5 7,6

40 694,2 � 72,06 27,5 109,7 � 9,15 22,1 1,5 10,2

60 720,5 � 78,06 40,5 82,7 � 9,13 41,3 1,5 8,6

Ðàçáðîñàííûå, ãåíåðàöèÿ 1986 ã. (âòîðàÿ)

30 389,5 � 45,88 33,33 82,4 � 4,79 15,4 1,4 6,6

40 605,1 � 48,27 31,9 106,1 � 9,61 30,9 1,3 9,3



Ïðè âíóòðèëèíåéíûõ ñêðåùèâàíèÿõ âûæèâàåìîñòü áûëà íèæå, ÷åì
ïðè ìåæëèíåéíûõ, íà 7,5–14,0 %. Ñàìàÿ âûñîêàÿ âûæèâàåìîñòü â ýìáðèî-
ãåíåçå îòìå÷åíà â ãðóïïå × � Ð – 96,0 %.

Êàæäóþ èç ÷åòûðåõ ïîëó÷åííûõ ãðóïï êàðïà ïîäðàùèâàëè ïî ïðèíÿ-
òîé íà Áåëîâñêîì ðûáõîçå òåõíîëîãèè [4] â òðè ýòàïà: ëîòêîâûé, ïðîìåæó-
òî÷íûé ñàäêîâûé è çàêëþ÷èòåëüíûé ñàäêîâûé. Â êîíöå âòîðîãî ïåðèîäà
ïðîâîäèëè 20%-é ìàññîâûé îòáîð ïî ìàññå òåëà [5].

Âî âðåìÿ ëîòêîâîãî ïîäðàùèâàíèÿ, êîãäà ìîëîäü ïîëó÷àëà â îñíîâíîì
êîðì “Ýêâèçî-1”, íàáëþäàëñÿ çíà÷èòåëüíûé îòõîä. Ëàáîðàòîðíûìè èññëå-
äîâàíèÿìè óñòàíîâëåíà òîêñè÷íîñòü èñïîëüçóåìîãî êîðìà, ÷òî, áåç ñîìíå-
íèÿ, ïîñëóæèëî ïðè÷èíîé íèçêîé âûæèâàåìîñòè ìîëîäè. Ñàìàÿ íèçêàÿ
âûæèâàåìîñòü áûëà â ãðóïïå Ð � Ð – 40 %, ñàìàÿ âûñîêàÿ – â ãðóïïå
× � Ð – 96 %. Òàêèì îáðàçîì, íåñìîòðÿ íà òî, ÷òî íà÷àëüíàÿ ïëîòíîñòü ïî-
ñàäêè äëÿ âñåõ ãðóïï áûëà îäèíàêîâîé (55 òûñ. øò./ëîòîê), ïîñëå ãèáåëè
ðûá â ñàìîì íà÷àëå ëîòêîâîãî ïåðèîäà óñëîâèÿ âûðàùèâàíèÿ ñòàëè ðàç-
ëè÷íûìè. Ïðåèìóùåñòâà â ðîñòå ïîñëå çàìåíû êîðìîâ íà äîáðîêà÷åñòâåí-
íûå ïîëó÷èëè òå ïîòîìñòâà, âûæèâàåìîñòü êîòîðûõ áûëà ñàìîé íèçêîé.
Íàèáîëåå áëàãîïðèÿòíûå óñëîâèÿ (íèçêàÿ ïëîòíîñòü ïîñàäêè) ñëîæèëèñü
äëÿ ðûá èç ãðóïï Ð � Ð è Ð � ×, ÷òî îáóñëîâèëî èì áûñòðûé òåìï ðîñòà íà
çàêëþ÷èòåëüíîé ñòàäèè ëîòêîâîãî ïîäðàùèâàíèÿ ïî ñðàâíåíèþ ñ äâóìÿ
äðóãèìè ãðóïïàìè (ñì. ðèñóíîê, à). Íà ðàííèõ ýòàïàõ ïîäðàùèâàíèÿ ìî-
ëîäè âûæèâàåìîñòü ñòàëà ãëàâíûì êðèòåðèåì äëÿ ñðàâíåíèÿ ðûá èç ðàç-
íûõ ãðóïï.

Âûæèâàåìîñòü è òåìï ðîñòà ìîëîäè ïðè âûðàùèâàíèè ñåãîëåòêîâ â
ñàäêàõ íàõîäèòñÿ â òåñíîé ñâÿçè ñ ïëîòíîñòüþ ïîñàäêè è íà÷àëüíîé øòó÷-
íîé ìàññîé ïîñàäî÷íîãî ìàòåðèàëà. Òàêèì îáðàçîì, ïðåèìóùåñòâà â ðîñòå
ïîëó÷àåò íå ñàìàÿ ìàëî÷èñëåííàÿ ãðóïïà, à òà, îáùàÿ ìàññà ðûá êîòîðîé â
íà÷àëå âûðàùèâàíèÿ áûëà ñàìîé íèçêîé. Ïðè âûðàùèâàíèè ñåãîëåòêîâ
ïëîòíîñòü ïîñàäêè âûðàâíèâàëè â íà÷àëå êàæäîãî ýòàïà, ïîýòîìó ñòàðòî-
âûå ïðåèìóùåñòâà ïîëó÷àëè òå ãðóïïû, íà÷àëüíàÿ øòó÷íàÿ ìàññà êîòîðûõ
áûëà íèæå.

Â êîíöå ïðîìåæóòî÷íîãî ïåðèîäà âûðàùèâàíèÿ â êàæäîé ãðóïïå ïðî-
âåäåí 20%-é ìàññîâûé îòáîð ðûá ïî ìàññå òåëà. Îòîáðàííûõ ðûá ðàññàäè-
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Äèíàìèêà ðîñòà â ëîòêàõ ìîëîäè (à) è â ñàäêàõ ñåãîëåòêîâ (á), ïîëó÷åííûõ îò
ïðîèçâîäèòåëåé êàðïà ïåðâîãî ñåëåêöèîííîãî ïîêîëåíèÿ (1988 ã.)



ëè ñ ïëîòíîñòüþ, ïðèíÿòîé äëÿ ðåìîíòíûõ ñåãîëåòêîâ (120 øò./ì2), â
ñàäêè èç êðóïíîÿ÷åéíîé äåëè. Íèçêàÿ ïëîòíîñòü ïîñàäêè îáóñëîâèëà âû-
ñîêóþ è ïðèìåðíî ðàâíóþ âûæèâàåìîñòü ïîòîìêîâ îò âñåõ ñêðåùèâàíèé
(× � Ð – 93,1 %, Ð � × – 89,8 %), ïîýòîìó äàííûé ýòàï âûðàùèâàíèÿ ìîæ-
íî ðàññìàòðèâàòü êàê óäà÷íûé äëÿ ñðàâíåíèÿ ïî òåìïó ðîñòà. Ãèáðèäíûå
ôîðìû â êàæäîì ñëó÷àå îïåðåæàëè “÷èñòûå”. Ñàìûé âûñîêèé òåìï ðîñòà
áûë â ãðóïïå × � Ð, ñàìûé íèçêèé – Ð � Ð (ñì. ðèñóíîê, á).

Ïðîìûøëåííûé ãåòåðîçèñíûé ýôôåêò ïðè ñêðåùèâàíèè ïðîèçâîäè-
òåëåé èç ÷åøóé÷àòîé è ðàçáðîñàííîé ëèíèé ïðîÿâëÿëñÿ óæå íà óðîâíå
ïåðâîãî ñåëåêöèîííîãî ïîêîëåíèÿ. Ñàìûå çíà÷èòåëüíûå ðûáîâîäíûå ðå-
çóëüòàòû äàåò ñêðåùèâàíèå ñàìîê èç ÷åøóé÷àòîé ëèíèè ñ ñàìöàìè èç
ëèíèè ðàçáðîñàííîãî êàðïà. Íà îñíîâàíèè ïîëó÷åííûõ ðåçóëüòàòîâ ðåêî-
ìåíäîâàíî èñïîëüçîâàíèå äàííîãî ãåòåðîçèñíîãî ýôôåêòà ïðè ïðîìûø-
ëåííîì ïîëó÷åíèè ìîëîäè êàðïà íà Áåëîâñêîì ðûáõîçå îò ïðîèçâîäèòåëåé
ïåðâîãî ñåëåêöèîííîãî ïîêîëåíèÿ.
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CHARACTERISTIC OF INTERLINE HYBRIDS OF BELOVSKIY CARP

A technology of using spawners of Belovskiy carp is presented. The optimal fish-breeding results
were received at crossing of scaly females with males from a line of scattered carp. The heterosis effect
in interline hybrids of first generation expressed in increasing survival rate of fishes was established to
take place. There was revealed a possibility to use spawners for obtaining commercial heterosis baby
fishes beginning with first generation.

Keywords: Belovskiy carp, initial breeding stock, interline crossing, heterosis baby fishes.
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