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Stem rust caused by Puccinia graminis f. sp. tritici is a 
destructive wheat disease worldwide, traditionally con-
trolled by the Sr31 resistance gene for many years until 
the virulent strain; Ug99 emerged in 1999. The new 
pathotype threatened the global wheat production and 
was later detected in Hamedan and Lorestan provinces 
of Iran. To tackle this disease, it is necessary to find new 
sources of resistance against the Ug99 race and its variants. 
Ninety-five Iranian wheat genotypes were analyzed for the 
presence of the stem rust resistance genes; Sr2, Sr22, Sr24, 
Sr25 and Sr31 with the help of several CAPS, STS and 
SSR markers. Seeds of the tested genotypes and Thatcher 
as negative control and five isolines as positive controls 
were sown in pots in a greenhouse. After DNA extraction, 
polymerase chain reaction (PCR) was performed using 
primers for the corresponding markers. The Iag95 marker 
demonstrated the presence of Sr31 in 10 genotypes. Nine 
genotypes showing the Gb associated band, carried Sr25.  
J09, the linked marker with Sr24, detected this gene in only 
two genotypes. No genotype showed the bands for markers 
linked to Sr2 or Sr22 genes. The combined presence of 
Sr24 and Sr31 was identified in six genotypes. So far, 
neither Ug99 nor its variants have virulence for Sr2, Sr22 
and Sr25 suggesting they could be transferred from donor 
sources to suitable lines for commercial uses.

Key words: Molecular Markers; Resistance Genes; Stem 
Rust; Wheat.

ÀÍÀË²Ç ÃÅÍ²Â ÐÅÇÈÑÒÅÍÒÍÎÑÒ²
ÄÅÊ²ËÜÊÎÕ ²ÐÀÍÑÜÊÈÕ ÃÅÍÎÒÈÏ²Â 
ÏØÅÍÈÖ² ÄÎ ÑÒÅÁËÎÂÎ¯ ²ÐÆ²
ÇÀ ÄÎÏÎÌÎÃÎÞ ÌÎËÅÊÓËßÐÍÈÕ ÌÀÐÊÅÐ²Â

Ñòåáëîâà ³ðæà, âèêëèêàíà Puccinia graminis f. sp. 
tritici, – öå øê³äëèâå çàõâîðþâàííÿ ïøåíèö³, ïî-
øèðåíå ó âñüîìó ñâ³ò³ òà âïðîäîâæ áàãàòüîõ ðîê³â 
êîíòðîëüîâàíå ãåíîì ðåçèñòåíòíîñò³ Sr31 äî â³ðó-
ëåíòíîãî øòàìó; Ug99 âèíèê ó 1999 ð. Íîâèé 
ïàòîòèï çàãðîæóâàâ ãëîáàëüíîìó âèðîáíèöòâó ïøå-
íèö³ ³ çãîäîì áóâ âèÿâëåíèé ó òàêèõ ïðîâ³íö³ÿõ 
²ðàíó, ÿê Õàìåäàí ³ Ëîðåñòàí. Áîðîòüáà ç öèì çà-
õâîðþâàííÿì âèìàãàº çíàõîäæåííÿ íîâèõ äæåðåë 

ðåçèñòåíòíîñò³ äî ðàñè Ug99 ³ éîãî âàð³àíò³â. Äå-
â’ÿíîñòî ï’ÿòü ãåíîòèï³â ³ðàíñüêî¿ ïøåíèö³ áóëî 
ïðîàíàë³çîâàíî íà íàÿâí³ñòü ãåí³â ðåçèñòåíòíîñò³ 
äî ñòåáëîâî¿ ³ðæ³ – Sr2, Sr22, Sr24, Sr25 òà Sr31 çà 
âèêîðèñòàííÿ äåê³ëüêîõ ìàðêåð³â CAPS, STS ³ SSR. 
Çåðíî ðîñëèí ç ïåðåâ³ðåíèìè ãåíîòèïàìè ³ ñîðòó 
Òåò÷åð, ùî ñëóãóâàëî â ÿêîñò³ íåãàòèâíîãî êîíòðî-
ëþ, ³ ï’ÿòè ³çîë³í³é – â ÿêîñò³ ïîçèòèâíîãî êîíò-
ðîëþ, ïîñ³ÿëè ó òåïëè÷í³ ïîñóäèíè. Ï³ñëÿ åêñ-
òðàêö³¿ ÄÍÊ ïðîâåëè ïîë³ìåðàçíî-ëàíöþãîâó ðåàê-
ö³þ (ÏËÐ) çà âèêîðèñòàííÿ ïðàéìåð³â äëÿ â³äïî-
â³äíèõ ìàðêåð³â. Ìàðêåð Iag95 ïðîäåìîíñòðóâàâ 
íàÿâí³ñòü Sr31 ó 10 ãåíîòèïàõ. Äåâ’ÿòü ãåíîòèï³â ç 
âèÿâëåíîþ Gb-àñîö³éîâàíîþ ñìóãîþ, áóëè íîñ³ÿìè 
Sr25. J09, ìàðêåð, ïîâ’ÿçàíèé ç Sr24, âèÿâèâ öåé ãåí
ëèøå ó äâîõ ãåíîòèïàõ. Æîäåí ãåíîòèï íå ïðîäå-
ìîíñòðóâàâ ñìóãè ùîäî ìàðêåð³â, ïîâ’ÿçàíèõ ç ãå-
íàìè Sr2 àáî Sr22. Êîìá³íîâàíó ïðèñóòí³ñòü Sr24 ³ 
Sr31 áóëî ³äåíòèô³êîâàíî ó øåñòè ãåíîòèïàõ. Íàðàç³ 
í³ Ug99, í³ éîãî âàð³àíòè íå ìàþòü â³ðóëåíòíîñò³ 
ùîäî Sr2, Sr22 ³ Sr25, òîìó ïðèïóñêàºìî, ùî ¿õ 
ìîæíà ïåðåíåñòè â³ä äîíîð³â äî ë³í³é, ïðèäàòíèõ 
äëÿ êîìåðö³éíîãî âèêîðèñòàííÿ.

Êëþ÷îâ³ ñëîâà: ìîëåêóëÿðí³ ìàðêåðè, ãåíè ðåçèñ-
òåíòíîñò³, ñòåáëîâà ³ðæà, ïøåíèöÿ.
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