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Molecular identification of wheat stem rust resistance genes in 83 wheat cultivars

from Heilongjiang Province LI Dan-dan*, GAO Yue®, XU Xiao-feng, XUAN Yuan-hu, CAO
Yuan-yin, LI Tian-ya®, YAO Yuan®  ( College of Plant Protection, Shenyang Agricultural University, Shenyang
110866, China)

Abstract. For clarifying the resistance level of wheat cultivars or lines developed in Heilongjiang to Puccinia
graminis f. sp. tritici (Pgt) and finding out the stem rust resistance genes utilization in them, the seedling stem
rust resistance of 83 major wheat cultivars or lines collected from Heilongjiang were evaluated with predominant
Chinese Pgt races 21C3CTHQM, 34MKGQM and 34C3RTGQM in this study. Besides, molecular markers close-
ly linked with genes Sr2, Sr24, Sr25, Sr26, Sr31, and Sr38 were used for molecular identification. Resistance
genes possibly carried in the cultivars were analyzed based on the results of molecular identification, seedling re-
action types as well as cultivar pedigrees. The results showed that all tested wheat cultivars or lines were resistant
to the three tested races. Among them, 57, 53 and 60 of the 83 cultivars were immune or nearly immune to
21C3CTHQM, 34MKGQM and 34C3RTGQM, namely accounting for 68.68% , 63.85% and 72.29% of the total
cultivars, respectively. The rest others remained moderately or highly resistant to the tested races. With molecular
marker analysis, 12 of 83 wheat cultivars or lines possibly carry gene Sr2, Sr25 tested in Kehan 3, and Sr37 and

Sr38 in 6 and 19 wheat cultivars respectively. Both genes Sr24 and Sr26 were not detected in any tested cultivar.

Wi HEE: 2018-02-10; fEEBHA: 2018-05-15; M HARATE: 2018-05-16
[ & tH AR HbIE : hitp ://kns.cnki.net/kems/ detail /11.2184.Q.20180516.1626.001. html
ELWB. EFEARBEIES (31701738) ; FF SR ATFT 9737 1K1 (2013CB127701) ; il TAEF T H (LSNYB201614)
HEBETEE. dhic s i+, FIWF5T ,y\$*ﬁ%ﬁ%ﬁﬂ‘§f;E—mail;yaoyuanjane9296@ sina.com
AR, A PR, 8 NENEFFERUESE ; E-mail ; litianyal 1 @ syau.edu.cn
HEE—EE: T BT A, LI 0 5 F AP E-mail : 1710895542 @ qq.com
TR, BT AR, Llb ) 4 FAE YR B2 E-mail : 1147323901 @ qq.com,,



236 FEYIIR PR 49 4

Therefore, wheat cultivars developed in Heilongjiang Province was relatively highly resistant to stem rust. Most

of them carry resistance gene Sr2, and/or Sr31 and Sr38 being resistant to all Chinese Pgt races, and/or possible

other unknown resistance genes. These highly resistant wheat cultivars can be used as effective resistance re-

sources for future wheat breeding.

Key words: Puccinia graminis f. sp. tritici;resistance gene ;molecular detection ; wheat
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Table 1 Virulence patterns of three races of Puccinia graminis f. sp. tritici
Race Susceptible Sr gene Resistant Sr gene
21C3CTHTM 6, 7b, 8a, 9a, 9b, 9d, 9f, 9g, 10, 11, 12, 13, 14, 5, 9e, 19, 20, 21, 22, 23, 25, 26, 27, 30, 31,

15,16, 17, 18, 24, 28, 29, 34, 35, Tmp, McN
5,6, 7b, 8a, 9a, 9, 9d, 9, 9g, 12, 15, 16, 20, 9e, 10, 11, 13, 14, 17, 18, 19, 21, 22, 23, 25,

34MKGQM
24, 27, 28, 29, McN

32, 33, 36, 37, 38, 47

26, 30, 31, 32, 33, 34, 35, 36, 37, 38, 47, Tmp

34C3RKGQM 5, 6, 7b, 8a, 9a, 9b, 9d, 9f, 9g, 12, 16, 19, 21, 9e, 10, 11, 13, 14, 15, 17, 18, 20, 22, 25, 26,

23,24, 27, 28, 29, McN

30, 31, 32, 33, 34, 35, 36, 37, 38, 47, Tmp

Table 2 DNA sequence of the molecular marker primers and PCR amplification condition

Gene Marker Fragment length/bp Primer sequence (5'-3") Reference

Sr2 Xgwm533 120 GTTGCTTTAGGGGAAAAGCC [21]
AAGGCGAATCAAACGGAATA

Sr24 Sr24#12 500 CACCCGTGACATGCTCGTA
AACAGGAAATGAGCAACGATGT [22]

Sr25 Gb 130 CATCCTTGGGGACCTC 123
CCAGCTCGCATACATCCA

Sr26 Sr26#43 207 AATCGTCCACATTGGCTTCT (2]
CGCAACAAAATCATGCACTA

Sr31 lag 95 1 100 CTCTGTGGATAGTTACTTGATCGA [24]
CCTAGAACATGCATGGCTGTTACA

Sr38 VENTRIUP-LN2 262 AGGGGCTACTGACCAAGGCT 125

TGCAGCTACAGCAGTATGTACACAAAA
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Fig. 1 Stem rust resistance evaluation of wheat cultivars against three races

of Puccinia graminis f. sp. tritici at seedling stage
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Fig. 2 Molecular identification of Sr2 of wheat cultivars with molecular marker Xgwm533
M. DL2000; 1-14; Hope, Little Club, Longmai 26, Longmai 32, Longmai 33, Longmai 34,
Kefeng 3, Kefeng 4, Kefeng 5, Kefeng 6, Kefeng 10, Kenjiu 9, Kenjiu 10, and Kechun 2.

Fig. 3 Molecular identification of Sr25 of wheat cultivars with molecular marker Gb
M. DL2000; 1-14; Agatha/9 “ LMPG, Little Club, Longfu 16, Longfu 18, Longfu 19, Longfu 20,
Kehan 2, Kehan 3, Kehan 4, Kehan 8, Kehan 9, Kehan 10, Kehan 11, and Kehan 12.

FAH AR UAFRHER VORRICAE A A Sr2 (0 B HE X 38 o — 4 N
1 S2 MR PSRN $2 wfhg N 120 bp MRS BT XewmS33 X
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TER I JCTE M I R AR S . A, Mago &2 /A SR 12 A Be T HS i Akl , R ITaX L
TR T — RN XgwmS33 UIMERRAGIN Sr2,  /NZE SRR ATRE S %3 (& 2 figE 3) .
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Fig. 4 Molecular identification of Sr31 of wheat cultivars with molecular marker fag95
M: DL2000; 1-14: Sr31/6 " LMPG, Little Club, Kefeng 10, Kenjiu 9, Kechun 2, Kechun 8, Kechun 9,
Kenjiu 10, Xiaobing 33, Beimai 6, Beimai 9, Longken 402, 2010j159, and Norstar.

Fig. 5 Molecular identification of Sr38 of wheat cultivars with
molecular marker VENTRIUP-LN2
M. DL2000; 1-14. Trident, Little Club, Kehan 19, Kehan 20, Kefeng 5, Kefeng 10, Kenjiu 9, Kenjiu 10,
Kechun 2, Kechun 9, Xiaobing 33, Beimai 6, Longken 402, and 2010j159.
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