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Èññëåäîâàíèå áðóñíè÷íî-ãîëóáè÷íîãî ãèáðèäà, ñîçäàííîãî â Öåíòðàëüíîì áîòàíè÷åñêîì ñàäó
ÍÀÍ Áåëàðóñè, áûëî ïðîâåäåíî ñîâìåñòíî ñ Öåíòðàëüíûì ñèáèðñêèì áîòàíè÷åñêèì ñàäîì ÑÎ ÐÀÍ
ñ öåëüþ óñòàíîâëåíèÿ åãî ïðîèñõîæäåíèÿ. Ïðåäìåòîì èññëåäîâàíèÿ ïîñëóæèëè ïîëó÷åííûå â 1996 ã.
ìåæâèäîâûå ãèáðèäû àáîðèãåííîé Vaccinium uliginosum L. (2n = 48) ñ åñòåñòâåííûì òåòðàïëîèäîì
Vaccinium vitis-idaea L. (2n = 48), èñïîëüçîâàííûì â êà÷åñòâå îòöîâñêîãî ðàñòåíèÿ. Ãèáðèä F1 õàðàêòå-
ðèçîâàëñÿ ðÿäîì ïðèçíàêîâ, â áîëüøåé ñòåïåíè ñîâïàäàâøèõ ñ õàðàêòåðèñòèêàìè ãîëóáèêè. Â ñâÿçè ñ
òåì, ÷òî ïëîäû ãèáðèäà ïî ñâîåé ôèîëåòîâî-÷åðíîé îêðàñêå ïîõîäèëè íà ãèáðèäû F1, ïîëó÷åííûå â
Ôèíëÿíäèè, Ïîëüøå è â Ðîññèè îò ñêðåùèâàíèÿ ãîëóáèêè òîïÿíîé ñ ñîðòàìè âûñîêîðîñëîé ãîëóáèêè,
à öâåòêè ïðè îïûëåíèè íå èçîëèðîâàëèñü è â ïîêîëåíèè F2 îòñóòñòâîâàëè êðàñíîïëîäíûå ïëîäû, âîç-
íèêëà íåîáõîäèìîñòü ïðîâåðèòü èõ ïðîèñõîæäåíèå. Ìåæâèäîâûå ñêðåùèâàíèÿ Vaccinium uliginosum
(2n = 48) ´ Vaccinium vitis-idaea (2n = 48) âûïîëíåíû â 2006–2015 ãã. ñ êàñòðàöèåé è èçîëÿöèåé öâåò-
êîâ. Âñåãî 32 êîìáèíàöèè ñêðåùèâàíèÿ ïî 30–50 öâåòêîâ â êàæäîé. Ñäåëàíî ìîðôîëîãè÷åñêîå îïèñà-
íèå áðóñíè÷íî-ãîëóáè÷íîãî ãèáðèäà è ïðåäïîëàãàåìûõ èñõîäíûõ âèäîâ. Âûäåëåíèå ÄÍÊ ïðîâîäèëè
ïî ìîäèôèöèðîâàííîé ìåòîäèêå. Âûïîëíåíû RAPD- è ISSR-ÏÖÐ àíàëèçû. Ìíîãîëåòíèå ñêðåùèâà-
íèÿ Vaccinium uliginosum ´ Vaccinium vitis-idaea äàëè ïîëîæèòåëüíûå ðåçóëüòàòû â 2009, 2013 è 2015 ãã.
Íàèáîëüøèé ïðîöåíò (3,3–35,0 %) çàâÿçàâøèõñÿ ÿãîä îòìå÷åí â 2013 ã. ×èñëî âûïîëíåííûõ ñåìÿí â
ÿãîäå îò 2 äî 26. Âñõîæåñòü èõ áûëà íèçêîé, à ïðîðîñøèå ñåÿíöû ïîñòåïåííî ïîãèáàëè. Â ðåöèïðîê-
íûõ ñêðåùèâàíèÿõ ÿãîäû íå çàâÿçûâàëèñü. Ïî êîìïëåêñó ìîðôîëîãè÷åñêèõ ïðèçíàêîâ ìåæâèäîâîé
ãèáðèä â íàèáîëüøåé ñòåïåíè áëèçîê ê ïîëóâûñîêîé ãîëóáèêå, â ìåíüøåé – ê ãîëóáèêå òîïÿíîé, íî
äàëåê îò áðóñíèêè. Âûÿâëåíû íàèáîëåå èíôîðìàòèâíûå ïðàéìåðû OPA08 è 17899À. Â ñïåêòðàõ àìïëè-
ôèöèðîâàííûõ ôðàãìåíòîâ ó ãèáðèäîâ Vaccinium uliginosum ´ Vaccinium vitis-idaea îòñóòñòâîâàëè óíè-
êàëüíûå äëÿ Vaccinium vitis-idaea (2n = 48) êîìïîíåíòû, îäíàêî ïðèñóòñòâîâàëè õàðàêòåðíûå äëÿ
Vaccinium corymbosum L., Vaccinium angustifolium Aiton è èõ ãèáðèäà Vaccinium corymbosum ´ Vaccinium
angustifolium. Ñëàáàÿ ðåïðîäóêòèâíàÿ ñîâìåñòèìîñòü òåòðàïëîèäíîé áðóñíèêè ñ ãîëóáèêîé òîïÿíîé,
áëèçîñòü áðóñíè÷íî-ãîëóáè÷íîãî ãèáðèäà ïî ìîðôîëîãè÷åñêèì ïðèçíàêàì ê ïîëóâûñîêîé ãîëóáèêå è
òîïÿíîé è ðåçóëüòàòû ïîëèìåðàçíîé öåïíîé ðåàêöèè (ÏÖÐ) àíàëèçà ñâèäåòåëüñòâóþò î òîì, ÷òî èñ-
ñëåäîâàííûé ìåæâèäîâîé ãèáðèä ÿâëÿåòñÿ íå áðóñíè÷íî-ãîëóáè÷íûì, à ãîëóáè÷íûì. Íàèáîëåå âåðîÿò-
íûì îòöîâñêèì ðàñòåíèåì ìîæåò áûòü ãèáðèä Vaccinium corymbosum ´ Vaccinium angustifolium.

Êëþ÷åâûå ñëîâà: ãèáðèä, ìåæâèäîâûå ñêðåùèâàíèÿ, ìîðôîëîãèÿ, ìîëåêóëÿðíûå ìàðêåðû,
Vaccinium vitis-idaea, Vaccinium uliginosum, Vaccinium corymbosum, Vaccinium angustifolium, áðóñíèêà, ãî-
ëóáèêà.
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Áðóñíè÷íûå (Vaccinioideae Arn.) – ïåð-
ñïåêòèâíûå äëÿ èíòðîäóêöèè è ñåëåêöèè â
Ðîññèè è Áåëàðóñè ÿãîäíûå êóëüòóðû. Îñî-
áûé èíòåðåñ ïðåäñòàâëÿþò âûñîêîðîñëàÿ
(Vaccinium corymbosum L.), ïîëóâûñîêàÿ (Vac-
cinium corymbosum ´ Vaccinium angustifolium)
è óçêîëèñòíàÿ (Vaccinium angustifolium
Aiton) ãîëóáèêè, à òàêæå êëþêâà êðóïíî-
ïëîäíàÿ – Oxycoccus macrocarpus (Aiton)
Pursh.

Â 1992 ã. â ïðèðîäíûõ óñëîâèÿõ Ìàãàäàí-
ñêîé îáëàñòè îáíàðóæåí åñòåñòâåííûé òåòðàï-
ëîèä áðóñíèêè îáûêíîâåííîé – Vaccinium
vitis-idaea L. (2n = 48), êîòîðûé èíòðîäóöèðî-
âàí íà Ãàíöåâè÷ñêîé íàó÷íî-ýêñïåðèìåí-
òàëüíîé áàçå Æóðàâèíêà Öåíòðàëüíîãî
áîòàíè÷åñêîãî ñàäà Íàöèîíàëüíîé àêàäåìèè
íàóê Áåëàðóñè (ÖÁÑ ÍÀÍÁ) [1]. Â 1996 ã. ïî-
ëó÷åíû ìåæâèäîâûå ãèáðèäû àáîðèãåííîé ãî-
ëóáèêè òîïÿíîé – Vaccinium uliginosum L.
(2n = 48) ñ òåòðàïëîèäíîé áðóñíèêîé, èñ-
ïîëüçîâàííîé â êà÷åñòâå îòöîâñêîãî ðàñòåíèÿ
[2]. Ãèáðèä F1 õàðàêòåðèçîâàëñÿ ðÿäîì ïðè-
çíàêîâ, êîòîðûå â áîëüøåé ñòåïåíè íàïîìè-
íàëè ïàðàìåòðû ãîëóáèê. Ïëîäû ïî îêðàñêå
(ôèîëåòîâî-÷åðíûå) áûëè ïîõîæè íà ãèáðè-
äû F1, ïîëó÷åííûå â Ôèíëÿíäèè, Ïîëüøå
è â Ðîññèè îò ñêðåùèâàíèÿ ãîëóáèêè òîïÿíîé
ñ ñîðòàìè âûñîêîðîñëîé ãîëóáèêè [3–6]. Êàê
îòìå÷àåò Î.Â. Ìîðîçîâ, ïðè îïûëåíèè öâåòêè
íå èçîëèðîâàëèñü [7]. Ïîýòîìó íå èñêëþ÷à-
ëàñü âîçìîæíîñòü ïîñåùåíèÿ ëèøåííûõ îêî-
ëîöâåòíèêà öâåòêîâ øìåëÿìè è ï÷åëàìè è
ïåðåíîñà ïûëüöû ñ ïðîèçðàñòàþùèõ ðÿäîì
ñåâåðîàìåðèêàíñêèõ ãîëóáèê íà êàñòðèðîâàí-
íûå öâåòêè ãîëóáèêè òîïÿíîé. Êðîìå òîãî,
Î.Â. Ìîðîçîâ ñîîáùèë, ÷òî ó ãèáðèäîâ â ïî-
êîëåíèè F2 îòñóòñòâóåò ïðèçíàê êðàñíîïëîä-
íîñòè, õàðàêòåðíûé äëÿ áðóñíèêè. Âñå ýòî
ïðèâåëî ê íåîáõîäèìîñòè ïðîâåðèòü ïðîèñõî-
æäåíèå áðóñíè÷íî-ãîëóáè÷íîãî ãèáðèäà ïó-
òåì ñîçäàíèÿ àíàëîãè÷íûõ, èçó÷åíèÿ ìîðôî-
áèîëîãè÷åñêèõ ïðèçíàêîâ è ìîëåêóëÿðíî-ãå-
íåòè÷åñêîãî àíàëèçà ãèáðèäîâ è èõ ïðåäïî-
ëàãàåìûõ ðîäèòåëüñêèõ ôîðì.

ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Èññëåäîâàíèÿ ïðîâîäèëè â Öåíòðàëü-
íîì ñèáèðñêîì áîòàíè÷åñêîì ñàäó (ÖÑÁÑ)

ÑÎ ÐÀÍ (Íîâîñèáèðñê) è íà Ãàíöåâè÷ñêîé
ýêñïåðèìåíòàëüíîé áàçå Öåíòðàëüíîãî áîòà-
íè÷åñêîãî ñàäà ÍÀÍ Áåëàðóñè (Ãàíöåâè÷è).
Â ðàáîòå èñïîëüçîâàëè ìàòåðèàë óíèêàëüíîé
íàó÷íîé óñòàíîâêè «Êîëëåêöèè æèâûõ ðàñ-
òåíèé â îòêðûòîì è çàêðûòîì ãðóíòå» Öåí-
òðàëüíîãî ñèáèðñêîãî áîòàíè÷åñêîãî ñàäà.

Ìåæâèäîâûå ñêðåùèâàíèÿ Vaccinium
uliginosum (2n = 48) ´ Vaccinium vitis-idaea
(2n = 48) ïðîâåäåíû â 2006–2015 ãã. â ÖÑÁÑ
ñ êàñòðàöèåé è èçîëÿöèåé öâåòêîâ. Â êàæäîé
êîìáèíàöèè îïûëÿëè ïî 30–50 öâåòêîâ. Âû-
ïîëíåíî 32 êîìáèíàöèè ñêðåùèâàíèÿ. Îïû-
ëåíî îêîëî 1300 öâåòêîâ. Ìîðôîëîãè÷åñêîå
îïèñàíèå ñäåëàíî íà 35 ãèáðèäàõ ñåëåêöèè
ÖÁÑ ÍÀÍ Áåëàðóñè, 33 èç êîòîðûõ ïðîèçðà-
ñòàþò íà Ãàíöåâè÷ñêîé ýêñïåðèìåíòàëüíîé
áàçå, à äâà áûëè ïåðåäàíû Î.Â. Ìîðîçîâûì â
ÖÑÁÑ â 2008 ã.

Äëÿ ìîðôîëîãè÷åñêîãî îïèñàíèÿ èñõîä-
íûõ âèäîâ áðóñíè÷íûõ áûëî âçÿòî ïî 10 ðàñ-
òåíèé ãîëóáèêè òîïÿíîé, òåòðàïëîèäíîé
áðóñíèêè îáûêíîâåííîé è ïîëóâûñîêîé ãî-
ëóáèêè ñîðòà Northblue (2n = 48).

Ìîëåêóëÿðíî-ãåíåòè÷åêèå àíàëèçû ãèá-
ðèäîâ è ïðåäïîëàãàåìûõ âèäîâ âûïîëíåíû â
ÖÑÁÑ. Ïðè ýòîì âûäåëåíèå ÄÍÊ ïðîâîäè-
ëîñü ïî ìîäèôèöèðîâàííîé ìåòîäèêå [8, 9].
Ïîëèìåðàçíóþ öåïíóþ ðåàêöèþ (ÏÖÐ) ïðî-
âîäèëè íà àìïëèôèêàòîðå C-1000 (Bio-Rad,
USA) â îáúåìå 15 ml. Ñòàíäàðòíàÿ ðåàêöèÿ ñî-
äåðæàëà îäíîêðàòíûé Taq áóôåð, ñìåñü ïî
0,2 mM êàæäîãî dNTP, 4 mM ñâîáîäíîãî
Mg2+ â âèäå ðàñòâîðà MgCl2, 1 mM RAPD èëè
ISSR ïðàéìåð, 5 ng/ml ãåíîìíîé ÄÍÊ – 2 ìêë,
1 åä. HS Taq ÄÍÊ ïîëèìåðàçû (Åâðîãåí, ÐÔ).
Èñïîëüçîâàëè ñëåäóþùèé îïòèìèçèðîâàííûé
òåìïåðàòóðíûé ïðîôèëü: ïåðâè÷íàÿ äåíàòóðà-
öèÿ ïðè 94 °Ñ – 4 ìèí; 38 öèêëîâ: äåíàòóðà-
öèÿ 94 °Ñ – 25 ñ, îòæèã ïðàéìåðîâ Õ °C – 30 ñ,
ýëîíãàöèÿ ïðè 72 °Ñ – 2 ìèí; ôèíàëüíàÿ
ýëîíãàöèÿ – 10 ìèí ïðè 72 °Ñ è õðàíåíèå ïðè
4 °Ñ äî äàëüíåéøåãî èñïîëüçîâàíèÿ. Àëèêâîòó
ÏÖÐ, ñîäåðæàùóþ èññëåäóåìûé ôðàãìåíò,
àíàëèçèðîâàëè ýëåêòðîôîðåçîì â 1,7%-ì àãà-
ðîçíîì ãåëå â îäíîêðàòíîì ÒÀÅ-áóôåðå ïðè
íàïðÿæåíèè 4 V/cm. Òåìïåðàòóðû îòæèãà
ïðàéìåðîâ: OPA-08 (5`-GTGACGTAGG-3`,
46 °Ñ); 17899A (5`-(CA)6AG-3`, 58 °Ñ).
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È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Ñêðåùèâàíèå ãîëóáèêè òîïÿíîé ñ âûñî-
êîðîñëîé ýôôåêòèâíåå, êîãäà â êà÷åñòâå ìà-
òåðèíñêîãî ðàñòåíèÿ èñïîëüçóåòñÿ ïåðâûé
âèä [3]. Â ñâîèõ èññëåäîâàíèÿõ ìû ïðèäåð-
æèâàëèñü äàííûõ óêàçàíèé A. Rousi, íî ñäå-
ëàëè òàêæå è ñêðåùèâàíèÿ â ðåöèïðîêíûõ
êîìáèíàöèÿõ. Ïðîâîäèìûå íàìè â òå÷åíèå
10 ëåò ðàáîòû ïî èñêóññòâåííîé ãèáðèäèçà-
öèè àáîðèãåííîé ñèáèðñêîé ãîëóáèêè òîïÿ-
íîé ñ èíòðîäóöèðîâàííîé èç Ãàíöåâè÷åé
òåòðàïëîèäíîé áðóñíèêîé îáûêíîâåííîé,
èñïîëüçîâàííîé íàìè â êà÷åñòâå îòöîâñêîãî
ðàñòåíèÿ, äàëè ïîëîæèòåëüíûå ðåçóëüòàòû â
2009, 2013, 2015 ãã. [10]. Â îñòàëüíûå ãîäû
ÿãîäû íå çàâÿçûâàëèñü. Ñàìûé áîëüøîé
ïðîöåíò çàâÿçàâøèõñÿ ÿãîä îòìå÷åí â 2013 ã.,
ïðè ðàçáðîñå îò 3,3 äî 35,0 % â ñðåäíåì îí
ñîñòàâèë 10,7 %. ×èñëî âûïîëíåííûõ ñåìÿí
â ÿãîäå îò 2 äî 26. Âñõîæåñòü èõ áûëà íèç-
êîé, à ïðîðîñøèå ñåÿíöû ïîñòåïåííî ïîãè-
áàëè. Ïëîõàÿ ñîâìåñòèìîñòü ïûëüöû
òåòðàïëîèäíîé áðóñíèêè ñ òåòðàïëîèäíîé
ãîëóáèêîé òîïÿíîé è ñëàáàÿ æèçíåííîñòü
ãèáðèäíûõ ñåÿíöåâ ñâèäåòåëüñòâóþò î ãåíå-
òè÷åñêîé îòäàëåííîñòè ýòèõ âèäîâ. Â ðåöè-
ïðîêíîì ñêðåùèâàíèè Vaccinium vitis-idaea
(2n = 48) ´ Vaccinium uliginosum áûëî îïûëå-
íî 33 öâåòêà áðóñíèêè, êîòîðûå íå çàâÿçàëè
ïëîäû [11]. Òàêîé æå îòðèöàòåëüíûé ðåçóëü-
òàò â ýòîé êîìáèíàöèè ïîëó÷åí è â ýêñïåðè-
ìåíòàõ Î.Â. Ìîðîçîâà [7, 12].

Îñîáåííîñòè ìîðôîëîãèè ãèáðèäà è
ïðåäïîëàãàåìûõ ðîäèòåëåé ïðåäñòàâëåíû íà
ðèñ. 1 è â òàáëèöå.

Ïî âûñîòå êóñòà è øèðèíå êðîíû ãèáðè-
äû çàíèìàþò ïðîìåæóòî÷íîå ïîëîæåíèå ìå-
æäó ãîëóáèêîé òîïÿíîé è ïîëóâûñîêîé
ãîëóáèêîé ñîðòà Northblue. Ëèñò ïî áîëü-
øèíñòâó ïàðàìåòðîâ ïîõîäèò íà ëèñò ïîëó-
âûñîêîé ãîëóáèêè è ÷àñòè÷íî ãîëóáèêè
òîïÿíîé è ñîâñåì íå ïîõîäèò íà ëèñò òåòðàï-
ëîèäíîé áðóñíèêè îáûêíîâåííîé. Ó ãèáðè-
äà, êàê è ó ïðåäïîëàãàåìûõ èñõîäíûõ âèäîâ
ãîëóáèê, ëèñò îïàäàþùèé, ìåçîìîðôíûé,
ñðåäíåé ïëîòíîñòè, à ó òåòðàïëîèäíîé áðóñ-
íèêè âå÷íîçåëåíûé, êîæèñòûé è æåñòêèé.
Ïî äëèíå ëèñòà ãèáðèä ïðèáëèæàåòñÿ ê ïî-

ëóâûñîêîé ãîëóáèêå, ÷àñòè÷íî ê òîïÿíîé.
Ïî øèðèíå ëèñòà, äëèíå ÷åðåøêà è êèñòè îí
áëèçîê ê îáîèì âèäàì ãîëóáèêè è ê áðóñíè-
êå, äàæå ïðåâûøàåò èõ ïîêàçàòåëè. Öâåòêîâ
â êèñòè ôîðìèðóåòñÿ ó ãèáðèäà 1–8. Ýòî
ïðèìåðíî ñòîëüêî, ñêîëüêî ó ïîëóâûñîêîé
ãîëóáèêè (4–7), íî áîëüøå, ÷åì ó ãîëóáèêè
òîïÿíîé (1–3), è çíà÷èòåëüíî ìåíüøå, ÷åì ó
áðóñíèêè (3–16). Ãèáðèä, êàê è âñå ãîëóáè-
êè, èìååò êóâøèí÷àòóþ ôîðìó öâåòêà, à
áðóñíèêà – êîëîêîëü÷àòóþ. Îêðàñêà âåí÷è-
êà ãèáðèäà â áîëüøåé ñòåïåíè íàïîìèíàåò
òàêîâóþ ó ïîëóâûñîêîé ãîëóáèêè. Äëèíà è
äèàìåòð öâåòêà òàêæå ïðèáëèæàþòñÿ ê ïàðà-
ìåòðàì ïîëóâûñîêîé ãîëóáèêè. Ïî îòãèáó
ëîïàñòåé âåí÷èêà ãèáðèä è ãîëóáèêè îäèíà-
êîâû, à ó áðóñíèêè îí áîëüøå. ×èñëî òû÷è-
íîê â öâåòêå ó ãèáðèäà òàêîå æå, êàê ó
ãîëóáèê, è äàæå áîëüøå. Ó áðóñíèêè îòìå÷å-
íî íàèìåíüøåå èõ ÷èñëî – 8. Ïî äëèíå ñòîë-
áèêà âñå îáðàçöû áëèçêè, íî ãèáðèä ïî
ýòîìó ïðèçíàêó áëèæå âñåãî ê ïîëóâûñîêîé
ãîëóáèêå. Ó ãèáðèäà è ãîëóáèê ñòîëáèê íàõî-
äèòñÿ íà óðîâíå çåâà öâåòêà, ó áðóñíèêè îí
ñèëüíî âûäàåòñÿ. Öâåòîíîæêà ó ãèáðèäà
äëèííàÿ (3,0–12,0 ìì), òàêàÿ æå, êàê è ó ãî-
ëóáèêè òîïÿíîé, è áîëüøå, ÷åì ó ïîëóâûñî-
êîé ãîëóáèêè, ñàìàÿ ìàëåíüêàÿ – ó áðóñíèêè
(1,5–4,0 ìì). Ôîðìà ÿãîäû ó ãèáðèäà ðàçíî-
îáðàçíàÿ, íî áëèæå ê ãîëóáèêàì, ÷åì ê áðóñ-
íèêå. Ïî äëèíå ïëîäà ÿãîäû ãèáðèäà áëèçêè
ê ÿãîäàì ãîëóáèê, íî ïðåâîñõîäÿò ÿãîäû
áðóñíèêè. Äèàìåòð ÿãîäû ìåíüøå, ÷åì ó ïî-
ëóâûñîêîé ãîëóáèêè, íî áîëüøå, ÷åì ó ãîëó-
áèêè òîïÿíîé è îñîáåííî áðóñíèêè. Ìàññà
îäíîé ÿãîäû ãèáðèäà îäèíàêîâà ñ òàêîâîé ó
ãîëóáèêè òîïÿíîé, íî ìåíüøå, ÷åì ó ïîëó-
âûñîêîé ãîëóáèêè, è áîëüøå, ÷åì ó áðóñíè-
êè. Îêðàñêà êîæèöû ïëîäîâ ó ãèáðèäà
ôèîëåòîâî-÷åðíàÿ, ó ãîëóáèêè òîïÿíîé –
òåìíî-ñèíÿÿ ñ ñèçûì âîñêîâûì íàëåòîì, ó
ïîëóâûñîêîé ãîëóáèêè – ñèíÿÿ ñ ñèçûì íà-
ëåòîì, ó áðóñíèêè – òåìíî-êðàñíàÿ. Îêðàñêà
ìÿêîòè ïëîäà ñèíåâàòî-áåëàÿ è áåëàÿ ó ãèá-
ðèäà, ñèíåâàòî-áåëàÿ ó ãîëóáèêè òîïÿíîé,
áåëàÿ ó ïîëóâûñîêîé ãîëóáèêè è áðóñíèêè.
×èñëî ñåìÿçà÷àòêîâ è íîðìàëüíî ðàçâèòûõ
èç íèõ ñåìÿí ó ãèáðèäà áîëüøå, ÷åì ó ãîëó-
áèê è áðóñíèêè, è ïðèáëèæàåòñÿ ê ïîëóâû-
ñîêîé ãîëóáèêå.
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ÑÀÄÎÂÎÄÑÒÂÎ

Ðèñ. 1. Öâåòåíèå (ñëåâà) è ïëîäîíîøåíèå (ñïðàâà) áðóñíè÷íûõ:
1 – Vaccinium uliginosun L., 2 – ãèáðèä F1 Vaccinium.uliginosum ´ Vaccinium vitis-idaea (2n = 48),

3 – Vaccinium vitis-idaea L. (2n = 48), 4 – Vaccinium corymbosum ´ Vaccinium angustifolium, ñîðò Northblue

1

2

3

4
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Ðèñ. 3. Ýëåêòðîôîðåãðàììà ISSR-PCR ãåíîìíîé ÄÍÊ ñ ïðàéìåðîì 17899À
A – Vaccinium macrocarpus (Aiton) Pursh, Ben Lear; B – Vaccinium uliginosum L., ôîðìû ¹ 5–35 (2) è
¹ 9–23 (3); C – Vaccinium uliginosum ´ Vaccinium. vitis-idaea (2n = 48), ôîðìû ¹ 4-50-1 è ¹ 4-50-2;
D – Vaccinium corymbosum ´ Vaccinium angustifolium, Northblue; E – Vaccinium corymbosum L., Reka (7)

è Bluecrop (8); F – Vaccinium angustifolium Aiton, ôîðìà ¹ 3–4; G – Vaccinium vitis-idaea L., 10 – Koral-
le(2n = 24), 11 – Àêòàø-Óëàãàí (2n = 24), 12 – Ìàãàäàí (2n = 48).

1–14 – ïîðÿäêîâûå íîìåðà ýëåêòðîôîðåòè÷åñêèõ òðåêîâ

Ðèñ. 2. Ýëåêòðîôîðåãðàììà RAPD-PCR  ãåíîìíîé ÄÍÊ ñ ïðàéìåðîì OPA08
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Õàðàêòåðèñòèêà ìåæâèäîâîãî ãèáðèäà è ïðåäïîëàãàåìûõ èñõîäíûõ ðîäèòåëüñêèõ ôîðì

Ìîðôîëîãè÷åñêèå ïðèçíàêè Vaccinium uliginosum L. Vaccinium uliginosum ´ Vaccinium
vitis-idaea (2n = 48)

Vaccinium vitis-idaea L. (2n = 48)
Vaccinium corymbosum ´

Vaccinium angustifolium,
Northblue

Æèçíåííàÿ ôîðìà Êóñòàðíèê (ñâûøå 50 ñì âûñîòîé)
èëè êóñòàðíè÷åê (âûñîòîé äî 50 ñì)

Êóñòàðíèê, ðåæå
êóñòàðíè÷åê

Êóñòàðíè÷åê Êóñòàðíèê, ðåæå
êóñòàðíè÷åê

Âûñîòà ðàñòåíèÿ, ñì 30–160 30–140 8–15 60–130

Øèðèíà êðîíû ðàñòåíèÿ, ñì 35–160 56–124 8–24 70–110

Õàðàêòåðèñòèêà ëèñòà Êîæèñòûé, ñðåäíåé ïëîòíîñòè, îïàäà-
þùèé, îáðàòíî-ÿéöåâèäíûé èëè
ýëëèïòè÷åñêèé, ñî ñëåãêà çàãíóòûìè
êíèçó êðàÿìè, íà âåðõóøêå îêðóãëûé,
èíîãäà ñ øèïèêîì, îñíîâàíèå êëèíî-
âèäíîå, öåëüíîêðàéíûé, âåðõíÿÿ ñòî-
ðîíà ãîëóáîâàòî-, íèæíÿÿ ñâåòëî-
çåëåíàÿ

Ñðåäíåé ïëîòíîñòè, îïàäàþ-
ùèé, îêðóãëûé èëè ÿéöåâèä-
íûé, îñíîâàíèå îêðóãëîå èëè
êëèíîâèäíîå, öåëüíîêðàéíûé,
ñî ñëàáîé ïèëü÷àòîñòüþ, âåðõ-
íÿÿ ñòîðîíà òåìíî-, íèæíÿÿ
ñâåòëî-çåëåíàÿ

Êîæèñòûé, ïëîòíûé, âå÷íîçåëå-
íûé, îâàëüíûé, ñî ñëåãêà
çàãíóòûìè êíèçó êðàÿìè, íà
âåðõóøêå òóïîé èëè âûÿì÷àòûé,
èíîãäà ñ øèïèêîì, îñíîâàíèå
ëèñòà îêðóãëîå, öåëüíîêðàéíûé
èëè â âåðõíåé ÷àñòè ñëåãêà
çàçóáðåííûé, âåðõíÿÿ ñòîðîíà
òåìíî-, íèæíÿÿ ñâåòëî-çåëåíàÿ

Ñðåäíåé ïëîòíîñòè,
îïàäàþùèé, îâàëüíûé,
îñíîâàíèå êëèíîâèä-
íîå èëè îêðóãëîå,
öåëüíîêðàéíûé, âåðõ-
íÿÿ ñòîðîíà òåìíî-,
íèæíÿÿ ñâåòëî-çåëå-
íàÿ

Äëèíà ëèñòà, ñì 0,5–3,8 3,1–5,2 1,4–2,3 2,2–5,6

Øèðèíà ëèñòà, ñì 0,4–2,4 1,1–2,9 0,8–1,5 1,3–2,4

Äëèíà ÷åðåøêà, ìì 0,5–3,0 1,0–4,0 0,5–3,0 0,5–1,0

Äëèíà êèñòè, ñì 0,5–1,8 0,2–2,7 0,4–1,8 0,6–2,6

×èñëî öâåòêîâ â êèñòè 1–3, ðåæå 4–7 1–8 3–16 4–7

Ôîðìà öâåòêà Êóâøèí÷àòàÿ Êóâøèí÷àòàÿ Êîëîêîëü÷àòàÿ Êóâøèí÷àòàÿ

Îêðàñêà öâåòêà Áåëàÿ èëè ðîçîâàÿ Áåëàÿ, ðåäêî áåëàÿ ñ
ðîçîâûìè ïîëîñêàìè

Ðîçîâî-áåëàÿ Ðîçîâî-áåëàÿ

Äëèíà öâåòêà, ìì 5–8 7–10 5–8 10–13

Øèðèíà öâåòêà, ìì 4–5 6–7 3–4 7–9

Îòãèá ëîïàñòåé âåí÷èêà Ñëàáûé Ñëàáûé Ñðåäíèé Ñëàáûé

Êîëè÷åñòâî òû÷èíîê, øò. 8–10 10–11 8 10

Äëèíà ñòîëáèêà, ìì 3,0–7,0 6,0–10,0 4,0–8,0 7,0–9,5

Ðàñïîëîæåíèå ñòîëáèêà
îòíîñèòåëüíî âåí÷èêà

Íå âûäàåòñÿ èç âåí÷èêà Íå âûäàåòñÿ Ñèëüíî âûäàåòñÿ Íå âûäàåòñÿ

Äëèíà öâåòîíîæêè, ìì 3,0–12,0 3,0–12,0 1,5–4,0 4,0–8,5



Òàêèì îáðàçîì, ïî ìîðôîëîãè÷åñêèì
ïðèçíàêàì ìåæâèäîâîé ãèáðèä áëèæå ê ïî-
ëóâûñîêîé ãîëóáèêå, â ìåíüøåé ñòåïåíè
áëèçîê ê ãîëóáèêå òîïÿíîé, íî äàëåê îò
áðóñíèêè.

Àíàëèç Random Amplified Polymorphic
DNA (RAPD) è ISSR-PCR âûÿâèë íàèáîëåå
èíôîðìàòèâíûå ïðàéìåðû OPA08 è 17899À
(ðèñ. 2, 3). Â ýëåêòðîôîðåòè÷åñêèõ ñïåêòðàõ
àìïëèôèöèðîâàííûõ ôðàãìåíòîâ ó ãèáðè-
äîâ Vaccinium uliginosum ´ Vaccinium
vitis-idaea íå îáíàðóæåíî óíèêàëüíûõ äëÿ
Vaccinium vitis-idaea (2n = 48) êîìïîíåíòîâ.
Îäíàêî â ñïåêòðàõ ýòîãî ãèáðèäà ïðèñóòñò-
âîâàëè êîìïîíåíòû, õàðàêòåðíûå äëÿ
Vaccinium corymbosum L., Vaccinium angus-
tifolium è èõ ãèáðèäà Vaccinium corymbosum ´

Vaccinium angustifolium (óêàçàíî ñòðåëêàìè).
Ïîëó÷åííûå ñïåêòðû RAPD-ïðàéìåðà
OPA 08 âêëþ÷àëè 4–11 ôðàãìåíòîâ äëèíîé
350-1800 ï.í. Ôðàãìåíò óíèêàëüíûé äëÿ
Vaccinium corymbosum èìåë ðàçìåð 1450 ï.í.
(ðèñ. 2, Å) è âûÿâëÿëñÿ â ñïåêòðàõ Vaccinium
corymbosum ´ Vaccinium angustifolium
(ðèñ. 2, D) è ó îäíîãî èç ãèáðèäîâ Vaccinium
uliginosum ´ Vaccinium vitis-idaea (ðèñ. 2, C,
ñïåêòð 5). Ôðàãìåíò óíèêàëüíûé äëÿ
Vaccinium angustifolium èìåë ðàçìåð 500 ï.í.
(ðèñ. 2, F) è âûÿâëÿëñÿ â ñïåêòðàõ Vaccinium
corymbosum ´ Vaccinium angustifolium
(ðèñ. 2, D) è ó ãèáðèäà Vaccinium uliginosum
´ Vaccinium vitis-idaea (ðèñ. 2, C, ñïåêòð 4).
Îáà ýòèõ ôðàãìåíòà îòñóòñòâîâàëè â ñïåê-
òðàõ Vaccinium vitis-idaea. Ñïåêòðû
ISSR-ïðàéìåðà 17899A âêëþ÷àëè 4–8 ôðàã-
ìåíòîâ ðàçìåðîì 350–1900 ï.í. Ýòîò ïðàé-
ìåð âûÿâëÿë óíèêàëüíûå ôðàãìåíòû òîëüêî
äëÿ Vaccinium corymbosum äëèíîé 900, 630 è
570 ï.í. (ðèñ. 3, Å), êîòîðûå òàêæå áûëè îá-
íàðóæåíû ó ãèáðèäîâ Vaccinium uliginosum ´

Vaccinium vitis-idaea (ðèñ. 3, C), íî îòñóòñò-
âîâàëè â ñïåêòðàõ Vaccinium vitis-idaea.

Òàêèì îáðàçîì, ðåçóëüòàòû ìîëåêóëÿð-
íî-ãåíåòè÷åñêîãî àíàëèçà íå ïîäòâåðæäàþò
ïðîèñõîæäåíèå èññëåäóåìîãî ìåæâèäîâîãî
ãèáðèäà ïóòåì ñêðåùèâàíèÿ Vaccinium
uliginosum ñ òåòðàïëîèäíîé Vaccinium vitis-
idaea, à ñâèäåòåëüñòâóþò î ïðîèñõîæäåíèè â
ðåçóëüòàòå ãèáðèäèçàöèè Vaccinium uligi-
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nosum ñ Vaccinium corymbosum, Vaccinium
angustifolium èëè èõ ãèáðèäîì Vaccinium
corymbosum ´ Vaccinium angustifolium. Ïî-
ñëåäíèé ãèáðèä ÿâëÿåòñÿ íàèáîëåå âåðîÿò-
íûì îòöîâñêèì ðàñòåíèåì, òàê êàê â íåì
ïðèñóòñòâóþò êîìïîíåíòû, ïðèñóùèå è
Vaccinium corymbosum, è Vaccinium angus-
tifolium.

Òàêèì îáðàçîì, ñëàáàÿ ñîâìåñòèìîñòü
ïûëüöû òåòðàïëîèäíîé áðóñíèêè ñ ãîëóáè-
êîé òîïÿíîé, áëèçîñòü áðóñíè÷íî-ãîëóáè÷-
íîãî ãèáðèäà ïî ìîðôîëîãè÷åñêèì
ïðèçíàêàì ê ïîëóâûñîêîé ãîëóáèêå è òîïÿ-
íîé, îòñóòñòâèå â ýëåêòðîôîðåòè÷åñêèõ ñïåê-
òðàõ ãèáðèäà óíèêàëüíûõ äëÿ áðóñíèêè
êîìïîíåíòîâ è íàëè÷èå õàðàêòåðíûõ äëÿ
Vaccinium corymbosum, Vaccinium angustifolium
è èõ ãèáðèäà Vaccinium corymbosum ´

Vaccinium angustifolium, ñâèäåòåëüñòâóþò î
òîì, ÷òî ïîëó÷åííûé â Ãàíöåâè÷àõ ìåæâèäî-
âîé ãèáðèä ÿâëÿåòñÿ íå áðóñíè÷íî-ãîëóáè÷-
íûì, à ãîëóáè÷íûì. Íàèáîëåå âåðîÿòíûì
îòöîâñêèì ðàñòåíèåì ìîæåò áûòü ãèáðèä
Vaccinium corymbosum ´ Vaccinium angustifo-
lium.
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A STUDY ON THE ORIGIN OF THE COWBERRY-BLUEBERRY HYBRID
BRED AT THE CENTRAL BOTANICAL GARDEN OF NASB
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A study on the cowberry-blueberry hybrid developed at the Central Botanical Garden of NASB was
conducted jointly with the Central Siberian Botanical Garden SB RAS in order to determine its origin. Subjects
of research were interspecific hybrids between native Vaccinium uliginosum L. (2n=48) and a natural tetraploid
Vaccinium vitis-idaea L. (2n=48) used as a paternal plant, which were obtained in 1996. Hybrid F1 was
characterized by a range of features resembling to a greater extent to those of blueberry. In connection with the
fact that hybrid fruits were black-purple colored and resembled hybrids F1 obtained in Finland, Poland and
Russia as a result of crossing of bog blueberry and high-bush blueberry cultivars, and flowers when pollinating
were not isolated and red fruits of the cowberry type were absent in the generation F2, a demand for checking
their origin arose. Interspecific crossings of Vaccinium uliginosum L. (2n=48) ´ Vaccinium vitis-idaea L.
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(2n=48) were carried out in 2006–2015, with emasculation and isolation of flowers. Thirty two combinations of
crossing, 30–50 flowers each, were made. A morphological description of the cowberry-blueberry hybrid and
assumed initial species was given. Extraction of DNA was conducted by a modified procedure. RAPD- and
ISSR-PCR analyses were performed. Multi-year Vaccinium uliginosum ´ Vaccinium vitis-idaea crossings
produced good results only in 2009, 2013, and 2015. The greatest percentage (3.3–35.0%) of berry setting was
observed in 2013. The number of plump seeds in a berry was from 2 to 26. Their germinating ability was poor,
and seedlings gradually died off. Berries were not set in reciprocal crossings. By a complex of morphological
characters, the interspecific hybrid was closer to half-high blueberry, to a lesser extent to bog blueberry, but it
was rather different from cowberry. The most informative primers OPA08 and 17899A were revealed. In the
spectra of amplified fragments, components unique for Vaccinium vitis-idaea L. (2n=48) were not found in
Vaccinium uliginosum ´ Vaccinium vitis-idaea hybrids, however, components typical of Vaccinium corymbosum
L., Vaccinium angustifolium Aiton and their hybrid Vaccinium corymbosum ´ Vaccinium angustifolium were
available. Poor reproductive compatibility of tetraploid cowberry with bog blueberry, affinity of the
cowberry-blueberry hybrid to half-high blueberry and bog blueberry by morphological characters, as well as
results of PCR analysis testify to the fact that the interspecific hybrid studied is blueberry, not
cowberry-blueberry. The most likely paternal plant may be a Vaccinium corymbosum ´ Vaccinium angustifolium
hybrid.

Keywords: hybrid, interspecific crossings, morphology, molecular markers, Vaccinium vitis-idaea,
Vaccinium uliginosum, Vaccinium corymbosum, Vaccinium angustifolium, cowberry, blueberry.

Ïîñòóïèëà â ðåäàêöèþ 21.04.2017


