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Æîâòà ³ðæà, çáóäíèêîì ÿêî¿ º ãðèá Puccinia striiformis 
West. (ñèíîí³ì – P. glumarum Erikss. et Henn.), º íå-
áåçïå÷íèì ÷èííèêîì, ùî ïðèçâîäèòü äî ñóòòºâèõ íåäî-
áîð³â âðîæàþ çåðíà ïøåíèö³ ì`ÿêî¿ òà ïîã³ðøåííÿ éîãî 
ÿêîñò³. Îñòàíí³ äîñë³äæåííÿ ñâ³ä÷àòü ïðî åêñïàíñ³þ 
âèñîêîâ³ðóëåíòíèõ øòàì³â æîâòî¿ ³ðæ³ ç ïðèã³ìàëàé-
ñüêîãî ðåã³îíó òà âèò³ñíåííÿ íèìè ìåíø ïàòîãåííèõ 
ºâðîïåéñüêèõ ðàñ P. striiformis, ùî ñòàíîâèòü ðåàëüíó 
íåáåçïåêó äëÿ àãðàðíîãî ñåêòîðó ªâðîïè, â òîìó ÷èñë³ 
³ Óêðà¿íè, îñê³ëüêè, éìîâ³ðíî, á³ëüøà ÷àñòèíà ñîðò³â 
ïøåíèö³, ñò³éêèõ äî ì³ñöåâèõ ðàñ P. striiformis, º ÷óò-
ëèâèìè äî âèñîêîâ³ðóëåíòíèõ øòàì³â öüîãî ðåã³îíó. Ó 
çâ’ÿçêó ç öèì ïðîâåäåíî îö³íêó ñò³éêîñò³ äî çáóäíèêà 
æîâòî¿ ³ðæ³ 558 ñîðò³â ³ ë³í³é îçèìî¿ ì’ÿêî¿ ïøåíèö³, 
çîêðåìà, íà ³íôåêö³éíîìó ôîí³ – 171 òà íà ïðèðîä-
íüîìó ôîí³ 387. Çðàçêè îçèìî¿ ïøåíèö³ â êîëåêö³éíîìó 
ñîðòîâèïðîáóâàíí³ ïîõîäèëè ç 17 êðà¿í, àëå á³ëüø³ñòü 
áóëè óêðà¿íñüêî¿ ñåëåêö³¿. Ó ðåçóëüòàò³ ïðîâåäåíîãî 
ñêðèí³íãó ñò³éêîñò³ ñîðò³â ³ ë³í³é ïøåíèö³ îçèìî¿ äî 
æîâòî¿ ³ðæ³ âèÿâëåíî, ùî ëèøå 19 (àáî 3 %) çðàçê³â 
ïðîÿâèëè â³äïîâ³äíó ñò³éê³ñòü. Ó ðåçóëüòàò³ àíàë³çó 
çà äîïîìîãîþ ìîëåêóëÿðíèõ ìàðêåð³â ñò³éêèõ äî æîâ-
òî¿ ³ðæ³ çðàçê³â ïøåíèö³ íà íàÿâí³ñòü ãåí³â Yr10 òà 
Yr36 íå áóëî âèÿâëåíî æîäíîãî çðàçêó, ÿêèé áè ì³ñòèâ 
õî÷à á îäèí ç öèõ ãåí³â. Â òîé æå ÷àñ ðåçóëüòàòè 
ñêðèí³íãó çà äîïîìîãîþ ìîëåêóëÿðíèõ ìàðêåð³â Xbarc8, 
S23M41-310, S23M41-140, dp269 ñâ³ä÷àòü ïðî íàÿâ-
í³ñòü ôðàãìåíò³â ÄÍÊ ð³çíèõ äîâæèí, àñîö³éîâàíèõ ç 
àëåëÿìè ñò³éêîñò³ ãåí³â Yr5, Yr15 òà YrSp, ó ÷îòèðüîõ 
ñîðòîçðàçê³â óêðà¿íñüêî¿ ñåëåêö³¿.

Êëþ÷îâ³ ñëîâà: ïøåíèöÿ ì’ÿêà, æîâòà ³ðæà, àç³éñüê³ 
ðàñè, ãåíè ñò³éêîñò³, Yr10, Yr36, Yr5, Yr15, YrSp, ìî-
ëåêóëÿðí³ ìàðêåðè, ÏËÐ, ñêðèí³íã.

Âñòóï. Ç-ïîì³æ ³ñíóþ÷èõ ãðèáíèõ õâîðîá ïøå-
íèö³ äåê³ëüêà âèä³â ³ðæ³ ïðîäîâæóþòü çàëè-
øàòèñÿ îäíèìè ç íàéá³ëüø ñïóñòîøëèâèõ ðîñ-
ëèííèõ ïàòîãåí³â ó ñâ³ò³, ùî ïðèçâîäÿòü äî ðå-

ãóëÿðíî¿ âòðàòè âðîæàéíîñò³. Âòðàòè âðîæàþ 
çåðíà ÷åðåç óðàæåííÿ ãðèáíèìè çáóäíèêàìè 
âàð³þþòü â³ä 10 äî 70 % òà ìîæóòü ñÿãàòè íà-
â³òü 100 %. Îñòàíí³ì ÷àñîì âîíè âñå ÷àñò³øå 
ç’ÿâëÿþòüñÿ ³ â Óêðà¿í³, çîêðåìà, æîâòà ³ðæà, 
çáóäíèêîì ÿêî¿ º ãðèá Puccinia striiformis West. 
(ñèíîí³ì – P. glumarum Erikss. et Henn.) (Hov-
møller et al, 2016; Topchii et al, 2019). ²ñòîðè÷íî 
öÿ õâîðîáà áóëà â³äîìà ñâî¿ìè åï³ô³òîò³ÿìè â 
Àç³¿ ³ Àâñòðàë³¿, àëå îñòàíí³ì ÷àñîì äåÿê³ ïàòî-
òèïè æîâòî¿ ³ðæ³ òàêîæ ïîøèðþþòüñÿ ïî ºâðî-
ïåéñüêîìó êîíòèíåíòó (Hovmøller et al, 2016).

Ïðèã³ìàëàéñüêèé ðåã³îí º öåíòðîì ðîçâèòêó 
ïîïóëÿö³é P. striiform³s ç³ ñòàòåâîþ ðåêîìá³íà-
ö³ºþ, äå âèíèêàþòü íîâ³ âèñîêîâ³ðóëåíòí³ ïà-
òîòèïè, çâ³äêè âîíè ³ ïîøèðþþòüñÿ ïî âñüîìó 
ñâ³òó. Ï³ñëÿ 2011 ð. â ªâðîï³ áóëî âèÿâëåíî òðè 
âèñîêîâ³ðóëåíòíèõ ïàòîòèïè æîâòî¿ ³ðæ³ íåºâ-
ðîïåéñüêîãî ïîõîäæåííÿ: «Warrior», «Kranich» 
³ «Triticale aggressive», ÿê³ âèò³ñíÿþòü ì³ñöåâ³ 
øòàìè (Liu, 2010; Xia, 2010). Â ªâðîï³ íà ñüî-
ãîäí³øí³é äåíü ïåðåâàæàþ÷îþ ðàñîþ æîâòî¿ 
³ðæ³ º Warrior(-). Ðàñè Triticale 2006 ³ Triticale 
2016, ÿê³ â ö³ëîìó íå âðàæàþòü ºâðîïåéñüêó 
îçèìó ïøåíèöþ, áóëè ³äåíòèô³êîâàí³ íà òðè-
òèêàëå òà ÿð³é ïøåíèö³, ³ âèêëèêàëè 100 % çà-
ãèáåëü íåñò³éêèõ ñîðò³â. Òàêîæ â ªâðîï³ áóëà 
âèÿâëåíà íîâà ðàñà æîâòî¿ ³ðæ³ – AF2012, âïåð-
øå ³äåíòèô³êîâàíà â 2012–2013 ðð. â Àçåð-
áàéäæàí³. Öÿ ðàñà ñòàëà ïðè÷èíîþ åï³ô³òîò³é
â Åô³îï³¿. Çà äàíèìè Ãëîáàëüíîãî äîâ³äêîâîãî 
öåíòðó ç ïèòàíü ³ðæ³ (GRRC), â Óêðà¿í³ âæå
âèÿâëåíî ðàñè Warrior-, Triticale2006 ³ Triti-
cale2015 (Wang, 2009; Dong, 2011). Íà â³äì³íó 
â³ä P. graminis ³ P. triticina, âèä P. striiformis á³ëüø 
ïðèñòîñîâàíèé äî íèçüêèõ òåìïåðàòóð ðàííüî¿ 
âåñíè, ùî ìîæå âïëèíóòè íà éîãî ïîäàëüøå 
ïîøèðåííÿ â ªâðîï³ â çâ’ÿçêó ç³ çì³íîþ êë³-
ìàòó (Zhang et al, 2008). 
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ß.Â. Ï³ðêî, À.Â. Êàðåëîâ, Í.Î. Êîçóá òà ³í.

Çà êë³ìàòè÷íèìè óìîâàìè â Óêðà¿í³ 72 % 
ïëîù ïîñ³â³â ïøåíèö³ ñïðèÿòëèâ³ äëÿ ðîçâèò-
êó æîâòî¿ ³ðæ³, ïðîòå ïðîÿâëÿºòüñÿ âîíà ëèøå
íà 42 % âñ³õ ïîñ³â³â. Ó çâ’ÿçêó ç á³îëîã³÷íèìè
îñîáëèâîñòÿìè çáóäíèê æîâòî¿ ³ðæ³ ìàº íàé-
êðàù³ óìîâè äëÿ ðîçâèòêó õâîðîáè â çîíàõ ³ç 
âîëîãèì êë³ìàòîì. Òîìó â Óêðà¿í³, íàéá³ëüøî¿ 
øêîäè õâîðîáà çàâäàº â îñíîâíîìó â çàõ³äíèõ 
îáëàñòÿõ ïîë³ñüêî¿ ³ ë³ñîñòåïîâî¿ çîí. Ó öèõ
ðàéîíàõ ³íôåêö³ÿ óñï³øíî ðîçâèâàºòüñÿ íà ïî-
ñ³âàõ âèñîêîñïðèéíÿòëèâèõ ñîðò³â îçèìî¿ ïøå-
íèö³, óòâîðþþ÷è îñåðåäêè ñèëüíî óðàæåíèõ 
ðîñëèí, ùî ñïðèÿº ¿¿ ïîäàëüøîìó ïîøèðåííþ 
(Babaiants and Chusov³t³na, 2011; Nargan, 2015; 
Topchii et al, 2019). Îäíàê ïîì³ðí³ åï³ô³òîò³¿ â 
ñòåïîâ³é çîí³ Óêðà¿íè çà îñòàíí³ 20 ðîê³â òà-
êîæ ñïîñòåð³ãàëè â 1991, 2001, 2005, 2006 ³
2007 ðð. ßêùî ðàí³øå æîâòà ³ðæà óðàæóâàëà 
çëàêîâ³ äâ³÷³-òðè÷³ íà äåñÿòü ðîê³â, òî çà îñ-
òàí-í³ 20 ðîê³â ÷àñòîòà ¿¿ åï³ô³òîò³é â Óêðà-

¿í³ çíà÷íî çá³ëüøèëàñü (ï’ÿòü-ø³ñòü) (Topchii
et al, 2019).

Çâè÷àéíî, îñíîâíèì ìåòîäîì äëÿ ³äåíòè-
ô³êàö³¿ ãåí³â ñò³éêîñò³ äî æîâòî¿ ³ðæ³, äîñë³ä-
æåííÿ ìåõàí³çì³â ñò³éêîñò³ òà ö³ëåñïðÿìîâàíî¿ 
ïåðåäà÷³ öèõ ãåí³â äëÿ ñòâîðåííÿ ñò³éêèõ ôîðì 
ïøåíèö³ º âèêîðèñòàííÿ ìîëåêóëÿðíî-ãåíåòè÷-
íèõ ìàðêåð³â (Philomin et al, 2020). Íà äàíèé 
ìîìåíò â³äîì³ 78 ãåí³â ñò³éêîñò³ äî æîâòî¿ ³ðæ³
(Yr-ãåíè), (https://shigen.nig.ac.jp/wheat/komugi/
genes/macgene/supplement2017.pdf), ùî äîçâî-
ëÿº á³ëüø åôåêòèâíî âèêîðèñòîâóâàòè àðñåíàë 
ð³çíèõ ìîëåêóëÿðíèõ ìàðêåð³â. Çîêðåìà, âåëè-
êó ê³ëüê³ñòü ìåòîäèê ç ³äåíòèô³êàö³¿ ïîòð³áíèõ 
ïîñë³äîâíîñòåé ÄÍÊ ðîçðîáëåíî íà îñíîâ³ ïî-
ë³ìåðàçíî¿ ëàíöþãîâî¿ ðåàêö³¿ (ÏËÐ). Ñïèðàþ-
÷èñü íà ³íôîðìàö³þ ïðî á³áë³îòåêè êÄÍÊ 
óðåäèíîñïîð ð³çíèõ ðàñ æîâòî¿ ³ðæ³ òà ïîâíî-
ãåíîìíå ñåêâåíóâàííÿ âèñîêîïàòîãåííèõ ðàñ 
æîâòî¿ ³ðæ³ çíàéäåíî ãåíè êàíäèäàòè ïîâ’ÿçàí³ 

Òàáëèöÿ 1. Ìîëåêóëÿðí³ ìàðêåðè äëÿ äåòåêö³¿ àëåëüíèõ ñòàí³â ãåí³â Yr10, Yr15, Yr5, YrSp, Yr36
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²äåíòèô³êàö³ÿ ãåí³â ñò³éêîñò³ äî æîâòî¿ ³ðæ³ àç³éñüêîãî ïîõîäæåííÿ 

ç³ ñò³éê³ñòþ äî P. striiformis. Ðîçðîáëåíî òàêîæ 
ìàðêåðè äëÿ òàêèõ ãåí³â-êàíäèäàò³â: TabZIP1, 
NAC TaNAC4 (Walter et al, 2016), HSP70 ïøå-
íèö³ TaHSC70 (Wang et al, 2009), TaGlu (Uauy et 
al, 2005), TaPR5 (Li GQ et al, 2006) ³ PstSP2C7, 
PstSP11L10 ³ PstSP11P10 (Rosewarne et al, 2013).

Íîâ³ äàí³ òàêîæ äîçâîëÿþòü ðîçðîáëÿòè âëàñ-
í³ ìîëåêóëÿðí³ ìàðêåðè òà âèêîðèñòîâóâàòè ¿õ 
ó äîñë³äæåííÿõ ñîðò³â, äëÿ ÿêèõ ³íôîðìàö³ÿ ïî 
öèõ ãåíàõ â³äñóòíÿ. Íà äàíèé ÷àñ òàêîæ ³ñíó-
þòü ìîëåêóëÿðí³ ìàðêåðè äëÿ íàñòóïíèõ ãåí³â: 
YrZak, YrC51, Yr18, YrH52 òà Yr15 (Luo et al, 
2008), Yr26 (Sui et al, 2009), Yr24 (Cheng et al, 
2010), Yr36 (Li et al, 2011), YrCH42 (Herrera-
Foessel et al, 2014), Yr29 (Bansal et al, 2011), YrAlp 
(Lowe et al, 2011), Yr41 (Walter et al, 2016), Yr44 
(Bariana et al, 2006), Yr43 (Xie et al, 2003), Yr45 
(Li et al, 2009), Yr46, Yr47, Yr48, Yr1, Yr5, Yr 10 
(Walter et al, 2016).

Îäíèì ³ç íàéâàæëèâ³øèõ ï³äõîä³â, íà ÿêî-
ìó ´ðóíòóºòüñÿ ñåëåêö³ÿ êóëüòóðíèõ ðîñëèí íà 
ñò³éê³ñòü, ó òîìó ÷èñë³ ³ïøåíèö³, º âèâ÷åííÿ 
ãåíîôîíäó ¿õ êîëåêö³éíèõ çðàçê³â ð³çíîãî åêî-
ëîãî-ãåîãðàô³÷íîãî ïîõîäæåííÿ òà íà ³íôåê-
ö³éíîìó ôîí³ çàäëÿ ïîøóêó åôåêòèâíèõ äæå-
ðåë ñò³éêîñò³. Ïðè÷îìó ùî ð³çíîìàí³òí³øèé 
ñêëàä ãåí³â ñò³éêîñò³ äîíîð³â, òî åôåêòèâí³øà 
ñåëåêö³ÿ íà ³ìóí³òåò (Topchii et al, 2019). Ìå-
òîþ ðîáîòè áóâ àíàë³ç íàÿâíîñò³ äåÿêèõ ãåí³â 
ñò³éêîñò³ äî æîâòî¿ ³ðæ³ ñåðåä ñò³éêèõ äî æîâ-
òî¿ ³ðæ³ çðàçê³â îçèìî¿ ì’ÿêî¿ ïøåíèö³, â³ä³áðà-
íèõ íà ³íôåêö³éíîìó ôîí³ â ïîëüîâèõ óìîâàõ 
Ë³ñîñòåïó Óêðà¿íè.

Ìàòåð³àëè ³ ìåòîäè. Êîëåêö³éí³ çðàçêè îçè-
ìî¿ ì’ÿêî¿ ïøåíèö³ ç 17 êðà¿í ñâ³òó âèðîùóâà-
ëè íà äîñë³äíèõ ä³ëÿíêàõ ²ÔÐÃ ÍÀÍ Óêðà¿íè 
(ñ. Ãëåâàõà, Êè¿âñüêà îáë.), ó òîìó ÷èñë³ íà ³í-
ôåêö³éíîìó ôîí³ çáóäíèêà æîâòî¿ ³ðæ³ â 2016–
2017 ðp. Óðàæåííÿ ðîñëèí çáóäíèêîì æîâòî¿ 
³ðæ³ âèçíà÷àëè îêîì³ðíî íà òðüîõ âåðõí³õ ëèñò-
êàõ ó ôàçàõ â³ä öâ³ò³ííÿ äî ìîëî÷íî-âîñêîâî¿ 
ñòèãëîñò³ çåðíà. Äëÿ âèçíà÷åííÿ ³íòåíñèâíîñò³ 
óðàæåííÿ ðîñëèí òà îö³íêè ñò³éêîñò³ æîâòîþ 
³ðæåþ P. striformis çàñòîñîâóâàëè 9-áàëüíó ³íòå-
ãðàëüíó øêàëó, ïðèéíÿòó â êðà¿íàõ Öåíòðàëü-
íî¿ òà Ñõ³äíî¿ ªâðîïè (Trybel et al, 2010).

Â³ä³áðàí³ ñò³éê³ çðàçêè ïøåíèö³ àíàë³çóâà-
ëè çà äîïîìîãîþ ìîëåêóëÿðíèõ ìàðêåð³â äëÿ 
íèçêè Yr-ãåí³â. Äëÿ ³äåíòèô³êàö³¿ ìàðêåðíî¿ 
ïîñë³äîâíîñò³, àñîö³éîâàíî¿ ç ãåíàìè ñò³éêîñ-

ò³, áóëî âèêîðèñòàíî ïðàéìåðè, ïîñë³äîâíîñò³ 
ÿêèõ íàâåäåí³ ó òàáë. 1.

Ãåíîìíó ÄÍÊ ³çëþâàëè ç ïðîðîñòê³â íàñ³í-
íÿ äîñë³äæóâàíèõ ñîðò³â ³ ë³í³é ïøåíèö³, çî-
êðåìà, ÓÊ 979 (Ñïàñ³âêà), ÓÊ 8402/10, ÓÊ 298, 
ÓÊ 3436/11, ÓÊ 26/21, ÓÊ 203 (Çëóêà), ÓÊ 976, 
ÓÊ 3085 À, ÓÊ 1501, ÓÊ 297, ÂÁ-1/15, ÂÁ-4/15, 
Äàðèíêà Êè¿âñüêà, Fan mai 803, Fan mai 7030, 
Fan mai 8, Ñìóãëÿíêà, Í²Ñ 064688 ÑÀ, ÓÊ 1501 
(ïðèáëèçíî ïî 5–8 çåðåí êîæíîãî çðàçêà) çà äî-
ïîìîãîþ ìåòîäó ÖÒÀÁ (öåòèë-òðèìåòèëàìîí³ÿ 
áðîì³ä) (Sambrook et al, 2001). Ïîë³ìåðàçíó ëàí-
öþãîâó ðåàêö³þ ïðîâîäèëè â àìïë³ô³êàòîð³ Ther-
mal Cycler 2720 («Applied Biosystems», ÑØÀ).

Òàáëèöÿ 2. ×àñòêà ñîðò³â ³ ë³í³é îçèìî¿ ïøåíèö³
ð³çíîãî ïîõîäæåííÿ, â êîëåêö³éíîìó
ñîðòîâèïðîáóâàíí³ (²ÔÐÃ ÍÀÍ Óêðà¿íè, 2017 ð.)

Ïîõîäæåííÿ Âñüîãî, %

Óêðà¿íà
Í³ìå÷÷èíà
Êèòàé
×åõ³ÿ
Ðîñ³ÿ
Àâñòð³ÿ
Òóðå÷÷èíà
Óãîðùèíà
Ðóìóí³ÿ
Øîòëàíä³ÿ (Âåëèêà Áðèòàí³ÿ)
Ôðàíö³ÿ
Ê³ïð
Âåëèêà Áðèòàí³ÿ
Ñåðá³ÿ
ÑØÀ
Í³äåðëàíäè
Àçåðáàéäæàí

82,7
3,4
0,3
3,4
3,2
1,8
1,3
0,9
0,6
0,5
0,5
0,3
0,3
0,2
0,2
0,2
0,2

Òàáëèöÿ 3. Ñóìàðíå îö³íþâàííÿ ñîðò³â ³ ë³í³é îçèìî¿ 
ïøåíèö³ íà ñò³éê³ñòü äî çáóäíèêà æîâòî¿ ³ðæ³
(äîñë³äíå ïîëå ²ÔÐÃ ÍÀÍÓ, 2017 ð.)

Ðîçñàäíèê
Îö³íåíî

ñîðòîçðàç-
ê³â, øò.

Âñüîãî çà 2017 ð³ê, 
ñò³éê³ ñîðòîçðàçêè 

(áàë 7–6)
äî õâîðîá, øò.

Êîëåêö³ÿ
²íôåêö³éíèé ôîí
Âñüîãî

387
171
558

8
11
19
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Ðåàêö³éíà ÏËÐ ñóì³ø îá’ºìîì 25 ìêë ì³ñòèëà 
áóôåð ç 10 ìÌ Tris-HCl, 50 ìÌ KCl, 0,8 % 
(v/v) Nonidet P40, 2,5 ìÌ MgCl2, 2 ïÌ ðåâåðñ-
íîãî ïðàéìåðó, 2 ïÌ ôîðâàðäíîãî ïðàéìåðó, 
2 îäèíèö³ Taq ïîë³ìåðàçè, 0,2 ìÌ êîæíîãî ç 
òðèôîôñôàò³â (ÒÒÔ, ÃÒÔ, ÀÒÔ, ÖÒÔ) òà äî 1 
ìêã ãåíîìíî¿ ÄÍÊ.

Äëÿ äîñë³äæåííÿ íàÿâíîñò³ ãåí³â ñò³éêîñò³ òà 
âèçíà÷åííÿ ¿õ àëåëüíèõ ñòàí³â áóëî çàñòîñîâà-
íî âëàñíèé òåìïåðàòóðíèé ðåæèì ïðîâåäåííÿ 
ÏËÐ, ñïåöèô³÷íèé äëÿ êîæíîãî îêðåìîãî ìî-
ëåêóëÿðíîãî ìàðêåðà. Êîæíó ÏËÐ ïðîâîäèëè 
ÿê ì³í³ìóì ó òðèêðàòí³é ïîâòîðíîñò³ ç âèêî-
ðèñòàííÿì íåãàòèâíîãî êîíòðîëþ. Ðîçä³ëåííÿ 
îòðèìàíèõ ôðàãìåíò³â ÄÍÊ çä³éñíþâàëè çà 
äîïîìîãîþ åëåêòðîôîðåçó â 1,5%-íîìó àãà-

ðîçíîìó ãåë³ ç äîäàâàííÿì áðîìèñòîãî åòèä³þ. 
Ï³ñëÿ åëåêòðîôîðåçó ãåëü ðîçì³ùóâàëè ó ÓÔ-
òðàíñ³ëþì³íàòîð³ ³ ôîòîãðàôóâàëè.

Ðåçóëüòàòè ³ îáãîâîðåííÿ. Îö³íêà ñò³éêîñò³ 
äî çáóäíèêà æîâòî¿ ³ðæ³ ñîðò³â ³ ë³í³é ïøåíèö³ 
ì’ÿêî¿ îçèìî¿ â óìîâàõ Ë³ñîñòåïó Óêðà¿íè. Áóëî 
ïðîâåäåíî îö³íêó ñò³éêîñò³ äî çáóäíèêà æîâòî¿ 
³ðæ³ 558 ñîðò³â ³ ë³í³é îçèìî¿ ì’ÿêî¿ ïøåíèö³, 
çîêðåìà, íà ³íôåêö³éíîìó ôîí³ – 171 òà íà 
ïðèðîäíüîìó ôîí³ 387 (òàáë. 2). Çðàçêè îçèìî¿ 
ïøåíèö³ â êîëåêö³éíîìó ñîðòîâèïðîáóâàíí³ 
ïîõîäèëè ç 17 êðà¿í, àëå á³ëüø³ñòü áóëè óêðà-
¿íñüêî¿ ñåëåêö³¿ (òàáë. 3).

Ó ðåçóëüòàò³ ïðîâåäåíîãî ìîí³òîðèíãó ñò³é-
êîñò³ ñîðò³â ³ ë³í³é ïøåíèö³ îçèìî¿ äî æîâòî¿ 
³ðæ³ áóëî âèÿâëåíî, ùî ëèøå 19 (àáî 3%) çðàç-

Ðèñ. 1. Àíàë³ç àëåëüíèõ ñòàí³â ãåíà Yr5 ç äîïîìîãîþ ìîëåêóëÿðíîãî ìàðêåðà S19M93-140: 1, 13 – ìîëåêó-
ëÿðíèé ìàðêåð, 2 – êîíòðîëü äëÿ àëåëÿ ñò³éêîñò³ – Avocet*6/Yr5, 3 – Fan mai 8, 4 – ÓÊ 979 (Ñïàñ³âêà), 5 
– ÓÊ 8402/10, 6 – Fan mai 803, 7 – ÓÊ 298, 8 – Í²Ñ 064688 ÑÀ, 9 – ÓÊ 26/21, 10 – ÓÊ 203 (Çëóêà), 11 – 
ÓÊ 3085 À, 12 – ÓÊ 297, 14 – ÂÁ-1/15, 15 – Äàðèíêà Êè¿âñüêà, 16 – ÓÊ 3436/11, 17 – Fan mai 7030, 18 – 
Ñìóãëÿíêà, 19 – ÓÊ 976, 20 – ÓÊ 1501 (767), 21 – ÓÊ 1501 (1028), 22 – Avocet, 23 – ÂÁ-4/15

Ðèñ. 2. Àíàë³ç àëåëüíîãî ñòàíó ãåíà Yr5 ç äîïîìîãîþ ìîëåêóëÿðíîãî ìàðêåðà S23M41-310: 1, 15 – ìî-
ëåêóëÿðíèé ìàðêåð, 2 – êîíòðîëü äëÿ àëåëÿ ñò³éêîñò³ – Avocet*6/Yr5, 3 – Fan mai 8, 4 – ÓÊ 979 (Ñïàñ³âêà), 
5 – ÓÊ 8402/10, 6 – ÓÊ 3436/11, 7 – ÓÊ 298, 8 – Í²Ñ 064688 ÑÀ, 9 – ÓÊ 26/21, 10 – ÓÊ 203 (Çëóêà), 11 –
ÓÊ 3085 À, 12 – ÓÊ 297, 13 – ÂÁ-1/15, 14 – Äàðèíêà Êè¿âñüêà, 16 – Fan mai 803, 17 – Fan mai 7030, 18 – 
Ñìóãëÿíêà, 19 – ÓÊ 976, 20 – ÓÊ 1501 (767), 21 – ÓÊ 1501 (1028), 22 – MORO, 23 –Avocet, 24 – ÂÁ-4/15
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ê³â ïðîÿâèëè ñò³éê³ñòü (òàáë. 3). Çîêðåìà, ñò³é-
êèìè äî æîâòî¿ ³ðæ³ âèÿâèëèñü çðàçêè ÓÊ 979 
(Ñïàñ³âêà), ÓÊ 8402/10, ÓÊ 298, ÓÊ 3436/11, 
ÓÊ 26/21, ÓÊ 203 (Çëóêà), ÓÊ 976, ÓÊ 3085 À, 
ÓÊ 1501, ÓÊ 297, ÂÁ-1/15, ÂÁ-4/15, Äàðèíêà 
Êè¿âñüêà, Fan mai 803, Fan mai 7030, Fan mai 
8, Ñìóãëÿíêà, Í²Ñ 064688 ÑÀ, ÓÊ 1501 (1028). 
Îñòàíí³ì ÷àñîì ïîä³áí³ äîñë³äæåííÿ ïðîâî-
äÿòüñÿ íà òàêèõ æå âåëèêèõ êîëåêö³ÿõ ïøåíèö³ 
â ð³çíèõ ÷àñòèíàõ ñâ³òó, íàïðèêëàä, êîëåêö³¿ 
ÿðî¿ ïøåíèö³ ç 616 ñîðò³â òà ñåëåêö³éíèõ ë³-
í³é ó ÑØÀ,îñê³ëüêè æîâòà ³ðæà ñòàíîâèòü òó 
æ ñàìó çàãðîçó, ùî ³ ªâðîï³ (Liu et al., 2020). 
Äëÿ ïîäàëüøîãî äîñë³äæåííÿ ãåí³â ñò³éêîñò³ â 
ö³é êîëåêö³¿ áóëî ðîçðîáëåíî á³ëüøå 2000 SNP 
ìàðêåð³â, íàìè æ áóëî ïðèéíÿòå ð³øåííÿ âè-
êîðèñòàòè ìîëåêóëÿðí³ ìàðêåðè äëÿ âèçíà÷åí-
íÿ ãåí³â, ÿê³ º íàéá³ëüø êðèòè÷íèìè äëÿ çà-
áåçïå÷åííÿ ñò³éêîñò³ äî æîâòî¿ ³ðæ³ àç³éñüêîãî 
ïîõîäæåííÿ, à ñàìå ãåí³â Yr10, Yr15, Yr5, Yr36 
òà YrSp.

Äåòåêö³ÿ çà äîïîìîãîþ ìîëåêóëÿðíî-ãåíåòè÷-
íèõ ìàðêåð³â àëåëüíèõ ñòàí³â ãåí³â Yr10, Yr15, 
Yr5, YrSp, Yr36 ó âèá³ðö³ ñò³éêèõ ñîðò³â ³ ë³í³é 

ïøåíèö³. Äëÿ äîñë³äæåííÿ ãåíåòè÷íî¿ ïðèðîäè 
ñò³éêîñò³ äî çáóäíèêà æîâòî¿ ³ðæ³ â³ä³áðàíèõ 
çðàçê³â áóëî ïðîâåäåíî ¿õ àíàë³ç ç âèêîðèñòàí-
íÿì ìîëåêóëÿðíèõ ìàðêåð³â òàêèõ Yr-ãåí³â, ÿê  
Yr10, Yr36, Yr5, Yr15, YrSp. 

Àíàë³ç íàÿâíîñò³ ãåíà Yr5. Ãåí Yr5, ÿêèé ëî-
êàë³çîâàíèé íà õðîìîñîì³ 2BL (Weng, 2005; 
Xia, 2007), ïîõîäèòü â³ä Triticum spelta var. album 
³ çàáåçïå÷óº ñò³éê³ñòü äî âåëèêî¿ ê³ëüêîñò³ ðàñ 
æîâòî¿ ³ðæ³ (Li et al, 2006). Äëÿ ³äåíòèô³êà-
ö³¿ öüîãî ãåíà âèêîðèñòîâóâàëè ïàðó ìàðêåð³â 
S19M93-140 òà S23M41-310 (Smith et al, 2007). 
Ïðè âèêîðèñòàíí³ ìîëåêóëÿðíîãî ìàðêåðà 
S19M93-140 áóëî âèÿâëåíî, ùî ìàéæå âñ³ äî-
ñë³äæóâàí³ çðàçêè õàðàêòåðèçóþòüñÿ íàÿâí³ñòþ 
íåñïåöèô³÷íîãî ôðàãìåíòó äîâæèíîþ 250 ï.î. 
Ôðàãìåíò äîâæèíîþ 100 ï.î., àñîö³éîâàíèé ç 
àëåëåì ñò³éêîñò³ ãåíà Yr5, âèÿâëåíî ëèøå ó ñîð-
òó Fan mai 803 (ðèñ. 1).

Çà äîïîìîãîþ ìîëåêóëÿðíî-ãåíåòè÷íîãî ìàð-
êåðó S23M41-310 äëÿ äåòåêö³¿ àëåëüíîãî ñòà-
íó ãåíà Yr5 áóëî âèçíà÷åíî, ùî çðàçêè ïøå-
íèö³ Fan mai 8, ÓÊ 298, ÍIC 064688 CA, ÓÊ 
976, ÓÊ 1501, ÂÁ 4/15 äåìîíñòðóþòü íàÿâí³ñòü 

Ðèñ. 3. Àíàë³ç íàÿâíîñò³ ãåíà Yr10 â äîñë³äæóâàíèõ çðàçêàõ ïøåíèö³: 1, 14, 21, 28 – ÄÍÊ-ìàðêåð, 2 – Fan mai 
8, 3 – Ñìóãëÿíêà, 4 – Fan mai 7030, 5 – Fan mai 803, 6 – ÓÊ 298, 7 – HIC 064688 CA, 8 – ÓÊ 26/21, 9 – T. 
spelta, 10 – PI 178383, 11 – Yr10/6*AOC, 12 – MORO, 13 – Avocet. 15-27 òà 29–40 – çðàçêè ïîâòîðþþòüñÿ 
â òîìó æ ïîðÿäêó
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ôðàãìåíòà äîâæèíîþ 275 ï.î., àñîö³éîâàíîãî ç 
àëåëåì ñò³éêîñò³ ãåíà Yr5 (ðèñ. 2). 

Àíàë³ç íàÿâíîñò³ ãåíà Yr10. Ðåçóëüòàòè àíà-
ë³çó ç âèêîðèñòàííÿì îäí³º¿ ç ïàð ïðàéìåð³â, 
îïèñàíèõ ðàí³øå (Singh et al, 2009) (ïðîäóêò
ÏËÐ – 543 ï.î.) ñâ³ä÷àòü ïðîòå, ùî ãåí Yr10
ïðèñóòí³é ëèøå â çðàçêàõ-ïîçèòèâíèõ êîíòðî-
ëÿõ PI 178383, Yr10/6*AOC, MORO (êîíòðî-
ëüí³ çðàçêè – íîñ³¿ Yr10). Âîäíî÷àñ, àíàë³ç 
ñîðòîçðàçê³â 15–27 çà äîïîìîãîþ ³íøî¿ ïàðè 
ïðàéìåð³â, òàêîæ îïèñàíèõ Singh et al, 2009 
(ÏËÐ ïðîäóêò 753 ï.î.) äåìîíñòðóº ïñåâäîïî-
çèòèâíèé ðåçóëüòàò (ðèñ. 3). Äëÿ äåòåêö³¿ àëåëü-
íèõ ñòàí³â ãåíà Yr10 òàêîæ áóëî âèêîðèñòàíî 
ãåí-ñïåöèô³÷í³ ïðàéìåðè âëàñíî¿ ðîçðîáêè 
(òàáë. 1), ÿê³ íå ïðîäóêóâàëè íåñïåöèô³÷íèõ 

ïðîäóêò³â (ðèñ. 4). Ðåçóëüòàòè àíàë³çó ç ïðàé-
ìåðàìè âëàñíîãî äèçàéíó âêàçóþòü íà òå, ùî 
ãåí Yr10 ïðèñóòí³é ëèøå â êîíòðîëüíèõ çðàç-
êàõ – PI 178383, Yr10/6*AOC òà MORO. 

Àíàë³ç íàÿâíîñò³ ãåíà Yr15. Ïðè âèêîðèñòàí-
í³ ìîëåêóëÿðíîãî ìàðêåðà Xbarc8 äëÿ äåòåêö³¿ 
àëåëüíèõ ñòàí³â ãåíà Yr15 áóëî âñòàíîâëåíî, ùî 
íàÿâí³ñòü ôðàãìåíòà äîâæèíîþ 222 ï.î., àñîö³-
éîâàíîãî ç àëåëåì ñò³éêîñò³ ãåíà Yr15, äåìîí-
ñòðóþòü ëèøå çðàçêè Fan mai 7030, Fan mai 803 
òà ÓÊ 1501, à ðåøòà çðàçê³â õàðàêòåðèçóþòüñÿ 
íàÿâí³ñòþ ôðàãìåíòà äîâæèíîþ 257 ï.î., àñî-
ö³éîâàíîãî ç àëåëåì ÷óòëèâîñò³ ãåíà Yr15 (ðèñ. 
5). Yr15 º ãåíîì ñò³éêîñò³ äî æîâòî¿ ³ðæ³, âèÿâ-
ëåíîãî ó ñîðòîçðàçêà G25 T. dicoccoides; çãîäîì 
â³í áóâ êàðòîâàíèé íà õðîìîñîì³ 1BS (Yan et 

Ðèñ. 4. Àíàë³ç íàÿâíîñò³ ãåíà Yr10 â äîñë³äæóâàíèõ çðàçêàõ ïøåíèö³: 1, 10 – ÄÍÊ-ìàðêåð, 2–4 – PI 178383, 
Yr10/6*AOC, MORO, 5–9 – ÓÊ 1501 (1028), ÓÊ 203 (Çëóêà), Äàðèíà Êè¿âñüêà, ÓÊ 3085, 8402/10, 11–17 – 
ÓÊ 979 (Ñïàñ³âêà), ÓÊ 976, ÓÊ 3436/11, ÓÊ 1501 (767), ÂÁ 1/15, ÓÊ 297, ÂÁ 4/15

Ðèñ. 5. Àíàë³ç àëåëüíîãî ñòàíó ãåíà Yr15 çà äîïîìîãîþ ìîëåêóëÿðíîãî ìàðêåðà Xbarc8 â äîñë³äæóâàíèõ 
çðàçêàõ ïøåíèö³: 1, 13 – ìîëåêóëÿðíèé ìàðêåð, 2 – êîíòðîëü äëÿ àëåëÿ ñò³éêîñò³ – Avocet-Yr15, 3 – ÓÊ 
979 (Ñïàñ³âêà), 4 – ÓÊ 8402/10, 5 – Fan mai 7030, 6 – Fan mai 803, 7 –  ÓÊ 26/21, 8 – ÓÊ 203 (Çëóêà), 9 – 
Àvocet, 10 – ÓÊ 976, 11 – ÓÊ 1501 (767), 12 – ÓÊ 1501 (1028), 14 – ÓÊ 297, 15 – ÂÁ-1/15, 16 – ÂÁ-4/15, 
17 – Äàðèíêà Êè¿âñüêà, 18 – ÓÊ 3436/11, 19 – ÓÊ 298, 20 – Fan mai 8, 21 – Ñìóãëÿíêà, 22 – Í²Ñ 064688 
ÑÀ, 23 – ÓÊ 3085 À
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al, 2003). Áóëî ïîêàçàíî, ùî ñò³éê³ñòü, ÿêó çà-
áåçïå÷óº ãåí Yr15, º åôåêòèâíîþ ïðîòè 24-õ ðàñ
Pst ç 18 êðà¿í âñüîãî ñâ³òó, à òàêîæ 26 êèòàé-
ñüêèõ ðàñ Pst. Ñó÷àñí³ äîñë³äæåííÿ âêàçóþòü 
íà òå, ùî ãåí Yr15 º åôåêòèâíèì òàêîæ ïðîòè 
ðàñ Pst, ÿê³ íåùîäàâíî áóëè âèÿâëåí³ â ÑØÀ, 
Àâñòðàë³¿ òà ²íä³¿. Ö³ äàí³ ï³äòâåðäæóþòü, ùî 
Yr15 º ö³ííèì äæåðåëîì ñò³éêîñò³ äî æîâòî¿ ³ð-
æ³ (Yan et al, 2003).

Àíàë³ç íàÿâíîñò³ ãåíà YrSp. Ãåí YrSP ïåðøî-
ïî÷àòêîâî ïîõîäèòü ç ïøåíèö³ ñîðòó «Spaldings 
Prolific» ³ çàáåçïå÷óº ñò³éê³ñòü äî çíà÷íîãî êîëà 
ðàñ æîâòî¿ ³ðæ³ (Yan et al, 2003). Çàñòîñîâóþ÷è 
ìîëåêóëÿðíèé ìàðêåð dp269 äëÿ äåòåêö³¿ àëåëü-
íèõ ñòàí³â ãåíà YrSp áóëî âèçíà÷åíî, ùî ïîçè-
òèâíèé êîíòðîëü Spaldings Prolific òà çðàçîê ÓÊ 

3436/11 õàðàêòåðèçóþòüñÿ íàÿâí³ñòþ ôðàãìåí-
òó äîâæèíîþ 198 ï.î., àñîö³éîâàíîãî ç àëåëåì 
ñò³éêîñò³ ãåíà YrSp. Ðåøòà çðàçê³â ïîêàçóº íàÿâ-
í³ñòü äâîõ ôðàãìåíò³â – 198 òà 209 ï.î. (ðèñ. 6).

Àíàë³ç íàÿâíîñò³ ãåíà Yr36. Äëÿ äåòåêö³¿ àëå-
ëüíèõ ñòàí³â ãåíà Yr36 â êîëåêö³¿ äîñë³äæóâà-
íèõ çðàçê³â ïøåíèö³ áóëî âèêîðèñòàíî ãåí-
ñïåöèô³÷í³ ïðàéìåðè âëàñíî¿ ðîçðîáêè (òàáë.1). 
Ëèøå ïîçèòèâíèé êîíòðîëü äåìîíñòðóº íàÿâ-
í³ñòü ôðàãìåíòà äîâæèíîþ 484 ï.î., àñîö³éîâà-
íîãî ç íàÿâí³ñòþ ãåíà Yr36 (ðèñ. 7).

Òàêèì ÷èíîì, çà ðåçóëüòàòàìè ïðîâåäåíîãî 
ïîëüîâîãî àíàë³çó âèÿâëåíî, ùî ñò³éêèìè äî 
çáóäíèêà æîâòî¿ ³ðæ³ º çðàçêè ïøåíèö³ ì`ÿêî¿ 
îçèìî¿ â³ò÷èçíÿíî¿ ñåëåêö³¿ ÓÊ 1501, ÓÊ 298, 
ÓÊ 976 òà ÓÊ 3436/11 òà çàðóá³æíî¿ ñåëåêö³¿ Fan 

Ðèñ. 6. Àíàë³ç àëåëüíèõ ñòàí³â ãåíà YrSp çà äîïîìîãîþ ìîëåêóëÿðíîãî ìàðêåðà dp269 â äîñë³äæóâàíèõ çðàçêàõ 
ïøåíèö³: 1, 13 – ìîëåêóëÿðíèé ìàðêåð, 2 – êîíòðîëü äëÿ àëåëÿ ñò³éêîñò³ – Spaldings Prolific, 3 – Fan mai 8, 
4 – ÓÊ 979 (Ñïàñ³âêà), 5 – ÓÊ 8402/10, 6 – ÓÊ 1501 (767), 7 – ÓÊ 298, 8 – Í²Ñ 064688 ÑÀ, 9 – ÓÊ 26/21, 
10 – ÓÊ 203 (Çëóêà), 11 – ÓÊ 3085 À, 12 – ÓÊ 297, 14 – ÂÁ-1/15, 15 – Äàðèíêà Êè¿âñüêà, 16 – Fan mai 
803, 17 – Fan mai 7030, 18 – Ñìóãëÿíêà, 19 – ÓÊ 976, 20 – ÓÊ 3436/11, 21 – ÓÊ 1501 (1028), 22 – MORO, 
23 – Avocet, 24 – ÂÁ-4/15
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mai 7030, Fan mai 803, HIC 064688 CA, ÂÁ 4/15, 
Fan mai 8. Ó ðåçóëüòàò³ àíàë³çó çà äîïîìîãîþ 
ìîëåêóëÿðíèõ ìàðêåð³â âêàçàíèõ çðàçê³â ïøå-
íèö³ îçèìî¿ íà íàÿâí³ñòü ãåí³â Yr10 òà Yr36 íå 
áóëî âèÿâëåíî æîäíîãî çðàçêó, ÿêèé áè ì³ñòèâ 
õî÷à á îäèí ç öèõ ãåí³â. Îäíàê ðåçóëüòàòè ñêðè-
í³íãó çà äîïîìîãîþ ìîëåêóëÿðíèõ ìàðêåð³â 
Xbarc8, S23M41-310, S23M41-140, dp269 ñâ³ä-
÷àòü ïðî íàÿâí³ñòü ôðàãìåíò³â ÄÍÊ ð³çíèõ äî-
âæèí, àñîö³éîâàíèõ ç àëåëÿìè ñò³éêîñò³ ãåí³â 
Yr5, Yr15 òà YrSp. 

Ç îãëÿäó íà òå, ùî âñ³ ñîðòè òà ë³í³¿ ïøåíè-
ö³, ó ÿêèõ áóëè âèÿâëåí³ ìàðêåðè àëåë³â ñò³éêî-
ñò³ íàçâàíèõ ãåí³â, ïðîÿâèëè ïîëüîâó ñò³éê³ñòü 
äî æîâòî¿ ³ðæ³, ìîæíà çðîáèòè ïåâí³ âèñíîâêè 
ïðî ðàñîâèé ñêëàä öüîãî ïàòîãåíà íà òåðèòîð³¿ 
Óêðà¿íè. Òàê ìîæíà ïðèïóñòèòè, ùî çðàçêè, ÿê³ 
áðàëè ó÷àñòü ó äîñë³äæåíí³, íå áóëè ³íô³êîâàí³ 
ðàñîþ Warrior, îñê³ëüêè öÿ ðàñà º â³ðóëåíòíîþ 
äî ãåíà YrSp (Mert et al, 2016). Ãåíè Yr5 òà Yr15 
çàáåçïå÷óþòü øèðîêèé ñïåêòð ñò³éêîñò³ äî ðàñ 
æîâòî¿ ³ðæ³, ïîøèðåíèõ ó ñâ³ò³, îäíàê º ðàñè, ùî 
ïðîÿâëÿþòü â³ðóëåíòí³ñòü äî öèõ ãåí³â (Ali et al, 
2009, Ali et al, 2017). Òàêîæ ìîæíà ïðèïóñòèòè, 
ùî ö³ ðàñè íå ïðåäñòàâëåí³ íà òåðèòîð³¿ Óêðà¿íè. 
Çàãàëîì ó ñâ³òîâîìó ãåíîôîíä³, íåçâàæàþ÷è 
íà ¿õ åôåêòèâí³ñòü, ãåíè Yr5, Yr15 òà YrSp íå 
º îñîáëèâî ïîøèðåíèìè (Ali et al, 2017). Öå 
çîêðåìà ïðèçâîäèòü äî ðåãóëÿðíèõ åï³ô³òîò³é ³ 
âòðàò óðîæàþ â³ä æîâòî¿ ³ðæ³ (Afzal et al, 2007). 
Òîìó çðàçêè ïøåíèö³ ç öèìè ãåíàìè ìîæóòü 
áóòè âèêîðèñòàí³ äëÿ ñòâîðåííÿ ñîðò³â, ó ÿêèõ 

áóäóòü çàö³êàâëåí³ íå ò³ëüêè óêðà¿íñüê³, àëå é 
ñâ³òîâ³ íàñ³ííºâ³ öåíòðè.

Òàêèì ÷èíîì, â³ä³áðàí³ ñîðòîçðàçêè îçèìî¿ 
ïøåíèö³ ìîæóòü áóòè ðåêîìåíäîâàí³ äëÿ ïî-
äàëüøîãî âèêîðèñòàííÿ ó ñåëåêö³éíîìó ïðî-
öåñ³ ÿê äæåðåëà ãåí³â ñò³éêîñò³ Yr5,Yr15, YrSp, 
ùî äîçâîëèòü ó ðàç³ âèíèêíåííÿ çàãðîçè ïîøè-
ðåííÿ âèñîêîâ³ðóëåíòíèõ øòàì³â æîâòî¿ ³ðæ³, ó 
òîìó ÷èñë³ ã³ìàëàéñüêîãî ÷è àç³éñüêîãî ïîõî-
äæåííÿ â Óêðà¿í³, ì³í³ì³çóâàòè ìîæëèâ³ âòðàòè 
âðîæàþ ïøåíèö³.

Äîòðèìàííÿ åòè÷íèõ ñòàíäàðò³â. Öÿ ñòàòòÿ íå 
ì³ñòèòü áóäü-ÿêèõ äîñë³äæåíü çà ó÷àñòþ ëþäåé 
³ òâàðèí â ÿêîñò³ îá’ºêò³â äîñë³äæåííÿ. 
Êîíôë³êò ³íòåðåñ³â. Àâòîðè çàÿâëÿþòü ïðî â³ä-
ñóòí³ñòü êîíôë³êòó ³íòåðåñ³â.
Ô³íàíñóâàííÿ. Äîñë³äæåííÿ ïðîâîäèëèñü çà ðà-
õóíîê êîøò³â íàóêîâî-òåõí³÷íèõ ïðîåêò³â ÍÀÍ
Óêðà¿íè: «Ðîçðîáëåííÿ òà âïðîâàäæåííÿ ìîëåêó-
ëÿðíî-ãåíåòè÷íèõ ìåòîä³â âèÿâëåííÿ ãåí³â ñò³é-
êîñò³ äî æîâòî¿ ³ðæ³ ó ïøåíèö³» (0116U006101) 
òà «Âïðîâàäæåííÿ ó ñåëåêö³éíèé ïðîöåñ ïøå-
íèö³ ìîëåêóëÿðíî-ãåíåòè÷íèõ ìàðêåð³â ñò³é-
êîñò³ äî âèñîêîâ³ðóëåíòíèõ ïàòîòèï³â æîâòî¿ 
³ðæ³ àç³éñüêîãî ïîõîäæåííÿ» (0117U002730).

IDENTIFICATION OF RESISTANCE GENES
TO YELLOW RUST OF ASIAN ORIGIN
IN WINTER WHEAT VARIETIES AND LINES

Ya. V. Pirko, A.V. Karelov, N.O. Kozub,
B.V. Ivaschuk, I.A. Sozinov, T.V. Topchii,
V.V. Morgun, Ya.B. Blume

Ðèñ. 7. ²äåíòèô³êàö³ÿ ãåíà Yr36 çà äîïîìîãîþ ïðàéìåð³â âëàñíîãî äèçàéíó â äîñë³äæóâàíèõ çðàçêàõ ïøåíèö³. 
1, 17 – ìîëåêóëÿðíèé ìàðêåð, 2 – êîíòðîëü äëÿ àëåëÿ ñò³éêîñò³ – T. diccocoides, 3 – Fan mai 8, 4 – ÓÊ 979 
(Ñïàñ³âêà), 5 – ÓÊ 8402/10, 6 – ÓÊ 1501 (767), 7 – ÓÊ 298, 8 – Í²Ñ 064688 ÑÀ, 9 – ÓÊ 26/21, 10 – ÓÊ 203 
(Çëóêà), 11 – ÓÊ 3085 À, 12 – ÓÊ 297, 14 – ÂÁ-1/15, 15 – Äàðèíêà Êè¿âñüêà, 16 – Fan mai 803, 17 – Fan 
mai 7030, 18 – Ñìóãëÿíêà, 19 – ÓÊ 976, 20 – ÓÊ 3436/11, 21 – ÓÊ 1501 (1028), 22 – MORO, 23 – Avocet, 
24 – ÂÁ-4/15, 25 – PI 178383, 26 –Yr10/6*AOC
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Yellow rust caused by the fungus Puccinia striiformis 
West. (synonym – P. glumarum Erikss. et Henn.), is 
a dangerous factor that leads to significant shortages of 
soft wheat grain yield and deterioration of its quality. 
Recent studies indicate the expansion of highly virulent 
strains of yellow rust from the Prima Himalayan region 
and their displacement of less pathogenic European 
races of P. striiformis, which poses a real danger to the 
agricultural sector in Europe, including Ukraine, as 
most wheat varieties are resistant to local races of P. 
striiformis, are sensitive to highly virulent strains of this 
region. In this regard, the assessment of resistance to the 
yellow rust pathogen of 558 varieties and lines of winter 
soft wheat, in particular, on the infectious background –
171 and on the natural background – 387 were done. 
Samples of winter wheat in the collection  came from 17 
countries, but most of them were Ukrainian selection. 
As a result of screening of resistance of varieties and 
lines of winter wheat to yellow rust, it was found that 
only 19 (or 3 %) samples showed appropriate resistance. 
Analysis with molecular markers of the yellow rust-
resistant wheat samples for the presence of the Yr10 
and Yr36 genes did not reveal any sample containing at 
least one of these genes. At the same time, the results 
of screening using molecular markers Xbarc8, S23M41-
310, S23M41-140, dp269 indicate the presence of DNA 
fragments of different lengths associated with alleles 
of resistance of the Yr5, Yr15 and YrSp genes in four 
cultivars of Ukrainian selection. 
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