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ñîâðåìåííûõ ìåòîäîâ ñåëåêöèè, êàê õðîìîñîìíàÿ 
èíæåíåðèÿ è ÄÍÊ-ìàðêèðîâàíèå. Íàèáîëåå ÷àñòî 
â ñåëåêöèè ìÿãêîé ïøåíèöû íà óñòîé÷èâîñòü ê 
ïîëåãàíèþ èñïîëüçóþòñÿ ãåíû êîðîòêîñòåáåëüíî-
ñòè (Rht-B1, Rht-D1 è Rht8). Ïðè ñêðèíèíãå 14 ñî-
ðòîîáðàçöîâ îçèìîãî òðèòèêàëå, ñîçäàííûõ â ÐÓÏ 
«ÍÏÖ ÍÀÍ Áåëàðóñè ïî çåìëåäåëèþ», óñòàíîâëåíî, 
÷òî ïîäàâëÿþùåå áîëüøèíñòâî (10 èç 14 ïðîàíàëè-
çèðîâàííûõ) ñîäåðæàò êîììåð÷åñêèé ìóòàíòíûé 
àëëåëü Rht-B1b. Ó îäíîãî ñîðòîîáðàçöà (Ñ-698/11) 
âûÿâëåí äèêèé àëëåëü. Îòîáðàííûå ôîðìû ñ íà-
ëè÷èåì àëëåëÿ Rht-B1b â ãîìîçèãîòíîì ñîñòîÿíèè 
âêëþ÷åíû â ñåëåêöèîííûé ïðîöåññ, à ïåðåäàííûå 
â ÃÑÈ â ïîñëåäíèå ãîäû âûñîêîïðîäóêòèâíûå ñî-
ðòà îçèìîãî òðèòèêàëå Êîâ÷åã è Þáèëåé õàðàêòå-
ðèçóþòñÿ êîðîòêîñòåáåëüíîñòüþ (92 è 103 ñì), ÷òî 
íà 15-20 ñì íèæå ñòàíäàðòà Ïðîìåòåé. 

Äëÿ óñêîðåíèÿ îòáîðà ãåíîòèïîâ ñ èäåíòèôè-
öèðîâàííûìè ãåíàìè óñòîé÷èâîñòè ê íàèáîëåå 
ðàñïðîñòðàíåííûì áîëåçíÿì îïòèìàëüíûì ÿâ-
ëÿåòñÿ èñïîëüçîâàíèå ìîëåêóëÿðíûõ ìàðêåðîâ, 
òàê êàê òàêîé ïîäõîä ïîçâîëÿåò çíà÷èòåëüíî 
ñîêðàòèòü îáúåì àíàëèçèðóåìîãî ñåëåêöèîííî-
ãî ìàòåðèàëà, ýëèìèíèðîâàòü âëèÿíèå âíåøíåé 
ñðåäû, óïðîñòèòü ïðîöåññ îòáîðà ñåëåêöèîííî 
öåííûõ ôîðì. Â Èíñòèòóòå ãåíåòèêè è öèòî-
ëîãèè ÍÀÍ Áåëàðóñè ïðîàíàëèçèðîâàíî 24 ñî-
ðòîîáðàçöà îçèìîãî è 18 ÿðîâîãî ãåêñàïëîèäíî-
ãî òðèòèêàëå íàøåãî êîíêóðñíîãî èñïûòàíèÿ 
íà íàëè÷èå 15 ãåíîâ óñòîé÷èâîñòè ê ñòåáëåâîé 
ðæàâ÷èíå ïøåíèöû. Â ðàáîòå èñïîëüçîâàíî 23 
ìàðêåðà, ñöåïëåííûõ ñ ãåíàìè óñòîé÷èâîñòè: 
Sr2, Sr15, Sr22, Sr24, Sr25, Sr26, Sr31/Sr50, Sr36, 
Sr38, Sr39, Sr40, Sr44, Sr45 è Sr1RSAmigo

Â ðåçóëüòàòå ïðîâåäåííûõ èññëåäîâàíèé â ñî-
ðòîîáðàçöàõ îçèìîãî è ÿðîâîãî òðèòèêàëå èäåí-
òèôèöèðîâàíû ãåíû óñòîé÷èâîñòè Sr2 è Sr31/
Sr50.

Ïî ëèòåðàòóðíûì äàííûì, íà 47-60% êîëè-
÷åñòâî êëåéêîâèíû ïøåíèöû äåòåðìèíèðóåòñÿ 
âûñîêîìîëåêóëÿðíûìè HMW (HMW – îò àíãë. 
high molecular weight) ñóáúåäèíèöàìè ãëþòåíè-
íà. Äëÿ ïîèñêà öåííûõ ñî÷åòàíèé ãåíîâ çàïàñ-
íûõ áåëêîâ ñîâìåñòíî ñ Èíñòèòóòîì ãåíåòèêè 
è öèòîëîãèè ÍÀÍ Áåëàðóñè ïðîâåäåíà îöåíêà 
àëëåëüíîãî ñîñòàâà ëîêóñîâ Glu-A1, Glu-B1 è 
Glu-D1 ó 65 ëèíèé îòäàëåííûõ ãèáðèäîâ ãåêñà-
ïëîèäíîãî òðèòèêàëå è ìÿãêîé ïøåíèöû ïîêî-
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Ïî ðåçóëüòàòàì àíàëèçà îòîáðàíû 46 ãèáðè-
äîâ ïîêîëåíèé F
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, õàðàêòåðèçóþùèåñÿ áëà-

ãîïðèÿòíûì ñî÷åòàíèåì àëëåëåé ëîêóñîâ Glu-À1b, 
Glu-B1b è Glu-D1d êîäèðóþùèõ ñóáúåäèíèöû, 
ñóììàðíî äàþùèå 10 áàëëîâ, ÷òî ÿâëÿåòñÿ ìàê-
ñèìàëüíîé îöåíêîé HMW-ñóáúåäèíèö ó ïøåíè-
öû. Äàííûå ãèáðèäû øèðîêî èñïîëüçóþòñÿ â 
ñåëåêöèîííîì ïðîöåññå òðèòèêàëå ïðè îòáîðå íà 
õëåáîïåêàðíîå êà÷åñòâî.

Ðåçóëüòàòîì ñåëåêöèîííîé ðàáîòû çà ïåðè-
îä ñ 2000 ïî 2016 ãã. â ÐÓÏ «Íàó÷íî-ïðàêòè-
÷åñêèé öåíòð ÍÀÍ Áåëàðóñè ïî çåìëåäåëèþ» 
ñòàëî ñîçäàíèå 12 ñîðòîâ îçèìîãî: Ðóíü, Ñîêîë, 
Êàñòóñü, Æûöåíü, Àíòîñü, Èìïóëüñ, Ïðîìå-
òåé, Àìóëåò, Ðóíî, Äèíàìî, Ñâèñëî÷ü, Áëàãî è 
4 ñîðòîâ ÿðîâîãî òðèòèêàëå: Ëîòàñ, Óçîð, Ñàä-
êî, Íîðìàíí, âêëþ÷åííûõ â Ãîñðååñòð Ðåñïó-
áëèêè Áåëàðóñü è Ðîññèè, õàðàêòåðèçóþùèõñÿ 
ïîòåíöèàëîì óðîæàéíîñòè 9,0-10,0 ò/ãà, âûñî-
êèì óðîâíåì óñòîé÷èâîñòè ê ïîëåãàíèþ è êà-
÷åñòâîì çåðíà. Âûøåíàçâàííûå ñîðòà îçèìîãî 
òðèòèêàëå â 2016 ã. âîçäåëûâàþòñÿ â Áåëàðóñè 
íà ïëîùàäè 288,5 òûñ. ãà è çàíèìàþò 56,2 % â 
ñîðòîâîì ñîñòàâå. Ïðè ýòîì íàèáîëüøèé óäåëü-
íûé âåñ ñîñòàâëÿþò áåëîðóññêèå ñîðòà Ïðîìå-
òåé, Èìïóëüñ, Àíòîñü – ñîîòâåòñòâåííî 18, 14 
è 9 % è ïîëüñêèé ñîðò Ãðåíàäî – 14%.
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Winter and spring triticale varieties included in the State Register of the Republic of Belarus were screened for genes 
of resistance to brown, stem and yellow rusts. Analysis with markers for resistance genes showed that amplifi ed 
fragments linked to the resistance genes Lr25 / Pm7, Lr26 / Yr9 / Sr31 / Pm8, Sr2, Yr5 and Yr10 were present 
in the varieties under investigation. Winter triticale varieties of Belarusian breeding ‘Antos’, ‘Prometey’, ‘Zhytsen’, 

‘Mikhas’ and Polish variety ‘Grenado’ were carriers of the resistance genes Lr25 / Pm7. In addition, ‘Grenado’ had 
the genes Yr5 and Yr10 of resistance to yellow rust. Winter triticale varieties ‘Moderato’ and ‘Dinaro’ and most of 
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Áóðàÿ, æåëòàÿ è ñòåáëåâàÿ ðæàâ÷èíû îòíî-
ñÿòñÿ ê íàèáîëåå âðåäîíîñíûì è øèðîêî ðàñ-
ïðîñòðàíåííûì çàáîëåâàíèÿì çåðíîâûõ êóëüòóð. 
Ïåðâîíà÷àëüíî ðàñòåíèÿ òðèòèêàëå íå ïîðà-
æàëèñü ðæàâ÷èííûìè áîëåçíÿìè, íî â ñâÿçè ñ 
øèðîêèì âûõîäîì òðèòèêàëå â ïðîìûøëåííîå 
ïðîèçâîäñòâî, ôèòîïàòîëîãè÷åñêàÿ ñèòóàöèÿ 
óõóäøèëàñü. Òðèòèêàëå ïîðàæàþòñÿ ôèçèîëî-
ãè÷åñêèìè ôîðìàìè ðæàâ÷èííûõ çàáîëåâàíèé 
ïøåíèöû: áóðîé (Puccinia triticina f.sp.tritici 
Erikss.), ñòåáëåâîé (P. graminis f.. tritici Erikss. 
and Henning) è æåëòîé (P. striiformis f. tritici 
Erikss.) ðæàâ÷èíîé. Ïîòåðè óðîæàÿ çåðíà òðè-
òèêàëå îò çàáîëåâàíèé ìîãóò ñîñòàâëÿòü 20-30%. 
Èñïîëüçîâàíèå ãåíåòè÷åñêè óñòîé÷èâûõ ñîðòîâ 
ÿâëÿåòñÿ íàèáîëåå ýêîíîìè÷åñêè è ýêîëîãè÷å-
ñêè ýôôåêòèâíûì ìåòîäîì êîíòðîëÿ áîëåçíåé, 
ïîçâîëÿþùèì ñíèçèòü èëè ýëèìèíèðîâàòü ïðè-
ìåíåíèå ôóíãèöèäîâ è ñâåñòè ê ìèíèìóìó ïî-
òåðè óðîæàÿ îò ðæàâ÷èíû. 

Öåëüþ ðàáîòû áûëî ïðîâåñòè ñêðèíèíã ñîðòîâ 
îçèìîãî è ÿðîâîãî òðèòèêàëå, âêëþ÷åííûõ â 
Ãîñðååñòð Ðåñïóáëèêè Áåëàðóñü, íà ïðèñóòñòâèå 
ãåíîâ óñòîé÷èâîñòè ê áóðîé, ñòåáëåâîé è æåëòîé 
ðæàâ÷èíå. Èññëåäîâàíèå ïðîâîäèëè íà 19 ñîðòàõ 
îçèìîãî è 7 ñîðòàõ ÿðîâîãî òðèòèêàëå, âíåñåí-
íûõ â Ãîñóäàðñòâåííûé ðååñòð ñîðòîâ Ðåñïóáëè-
êè Áåëàðóñü íà 2014-2015 ãã. 

Ñîðòà òðèòèêàëå áûëè èññëåäîâàíû ñ ïîìî-
ùüþ ìîëåêóëÿðíûõ ìàðêåðîâ ê ãåíàì óñòîé÷è-
âîñòè ïøåíèöû: Lr1, Lr9, Lr10, Lr19/Sr25, Lr20/
Sr15/Pm1, Lr21, Lr24/Sr24, Lr25/Pm7, Lr26/Yr9/
Sr31/Pm8, Lr28, Lr34/Yr18/Pm38, Lr35/Sr39, Lr37/
Sr38/Yr17, Lr47, Sr2/Yr30, Sr22, Sr26, Sr36, Sr40, 
Sr44, Sr45, Sr50 è Sr1RSAmigo, Yr5, Yr10 è Yr26. 

Àíàëèç ñ ïîìîùüþ ìàðêåðîâ ê ãåíàì óñòîé÷è-
âîñòè ïîêàçàë, ÷òî â èçó÷åííûõ ñîðòàõ ïðèñóò-
ñòâóþò ôðàãìåíòû àìïëèôèêàöèè, ñöåïëåííûå 
ñ ãåíàìè óñòîé÷èâîñòè Lr25/Pm7, Lr26/Yr9/Sr31/
Pm8, Sr2, Yr5 è Yr10. Íîñèòåëÿìè ãåíîâ óñòîé-
÷èâîñòè Lr25/Pm7 áûëè ñîðòà îçèìîãî òðèòè-
êàëå áåëîðóññêîé ñåëåêöèè: Àíòîñü, Ïðîìåòåé, 
Æûöåíü, Ìèõàñü è ïîëüñêîé – Ãðåíàäî. Ó ñîðòà 

Ãðåíàäî âûÿâëåíû è ãåíû óñòîé÷èâîñòè ê æåë-
òîé ðæàâ÷èíå Yr5 è Yr10. Àíàëèç ñîðòîâ òðèòè-
êàëå ñ ïîìîùüþ ôëàíêèðóþùèõ êëàñòåð ãåíîâ 
Lr26/Yr9/Sr31/Pm8 ìàðêåðîâ P6M12-P è Iag95 
ïîêàçàë, ÷òî ôðàãìåíòû àìïëèôèêàöèè äëèíîé 
260, 360 ï.í. (P6M12-P) è 1050 ï.í. (Iag95) ïðè-
ñóòñòâóþò ó ñîðòà ïîëüñêîé ñåëåêöèè Ìîäåðàòî. 
Îäíîâðåìåííî ó îçèìîãî ñîðòà òðèòèêàëå Ìîäå-
ðàòî èäåíòèôèöèðîâàí ãåí óñòîé÷èâîñòè Yr10. 
Ó ñîðòîâ îçèìîãî òðèòèêàëå Ãðåíàäî, Äèíàðî, 
Ïàïñóåâñêàÿ ïðèñóòñòâîâàëè òîëüêî ôðàãìåíòû 
àìïëèôèêàöèè äëèíîé 260 è 360 ï.í. õàðàêòåð-
íûå äëÿ ïðîêñèìàëüíî ðàñïîëîæåííîãî ìàðêå-
ðà P6M12-P, à ó ñîðòîâ Àíòîñü, Ìèõàñü, Àëè-
êî, Áàëüòèêî, Ïàâî, Âèòîí àìïëèôèöèðîâàëñÿ 
ôðàãìåíò äëèíîé 1050 ï.í., õàðàêòåðíûé äëÿ 
äèñòàëüíî ðàñïîëîæåííîãî îò ñöåïëåííûõ ãåíîâ 
ìàðêåðà Iag95. Ñöåïëåííûå ãåíû óñòîé÷èâîñòè 
Sr2/Yr30 âûÿâëåíû ó ñîðòîâ ÿðîâîãî òðèòèêàëå 
ïîëüñêîé ñåëåêöèè Ìèëüêàðî, Ìàòåéêî è áå-
ëîðóññêîé ñåëåêöèè – Ñàäêî. Ó îçèìûõ ñîðòîâ 
òðèòèêàëå Àëèêî, Äèíàðî, Ïàâî, ßíêî èäåíòè-
ôèöèðîâàíû ôðàãìåíòû àìïëèôèêàöèè, óêà-
çûâàþùèå íà ïðèñóòñòâèå ãåíîâ óñòîé÷èâîñòè ê 
æåëòîé ðæàâ÷èíå Yr5 è Yr10.

Ñ ïîìîùüþ íàáîðà êëîíîâ âîçáóäèòåëÿ áóðîé 
ðæàâ÷èíû, ðàçëè÷àþùèõñÿ ïî âèðóëåíòíîñòè ê 
ãåíàì óñòîé÷èâîñòè ïøåíèöû, áûëà ïðîàíàëè-
çèðîâàíà ýêñïðåññèÿ ãåíà Lr26 â îçèìûõ ñîðòàõ 
òðèòèêàëå. Ó îáðàçöîâ, äëÿ êîòîðûõ ïîêàçàíî 
íàëè÷èå ýòîãî ãåíà ñ ïîìîùüþ ìîëåêóëÿðíûõ 
ìàðêåðîâ, íå âûÿâëåíî ÷åòêîé çàâèñèìîñòè ïðî-
ÿâëåíèÿ ãåíà Lr26 ïðè çàðàæåíèè êëîíàìè áó-
ðîé ðæàâ÷èíû. Ïîëåâîé óñòîé÷èâîñòüþ ê ïîïó-
ëÿöèè áóðîé ðæàâ÷èíû îáëàäàëè îçèìûå ñîðòà 
òðèòèêàëå Ìîäåðàòî è Äèíàðî è áîëüøèíñòâî 
ÿðîâûõ ñîðòîâ, çà èñêëþ÷åíèåì ñîðòîâ Ìèëüêà-
ðî è Ñàäêî. 

Âûäåëåííûå ñîðòà òðèòèêàëå, íîñèòåëè ýô-
ôåêòèâíûõ ãåíîâ óñòîé÷èâîñòè ê âîçáóäèòåëÿì 
áóðîé, ñòåáëåâîé è æåëòîé ðæàâ÷èíû, ìîãóò 
ñëóæèòü èñòî÷íèêàìè ýòèõ ãåíîâ ïðè ñîçäàíèè 
óñòîé÷èâûõ ñîðòîâ.

spring varieties, except ‘Milkaro’ and ‘Sadko’, showed fi eld resistance to a brown rust population. The distinguished 
varieties of triticale, carriers of effective genes of resistance to brown, stem and yellow rust pathogens, can serve 
as sources of these genes to create resistant varieties.


