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Abstract; Xinjiang is an independent epidemic region for wheat stripe rust in China. In recent years,
the disease has shown a persistent and aggravated trend, posing a serious threat to grain production
security. To investigate the distribution of stripe rust resistance genes and identify elite resistant gen-
otypes in Xinjiang wheat germplasm resources, 188 wheat varieties(lines) cultivated in the Ili River
Valley were evaluated for their resistance to the current predominant Puccinia striiformis f. sp. triti-
ci physiological races(CYR32, CYR33, CYR34) and mixed inocula of Shuiyuan and Guinong patho-
genic groups. Moreover, molecular detection was performed using 15 closely linked molecular mark-
ers for the following stripe rust resistance genes: Yr5, Yrl0, Yrl5, Yrl7, Yrl8, Yr26, Yr29, Yr30,
Yr52, Yr65, Yr75, Yr78, Yr80, Yr82, and Yr86. The results revealed that, among the 188 wheat

varieties(lines), 106 accessions(56. 4 %) exhibited moderate resistance or higher levels of resistance o-
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ver two consecutive years, including 11 highly resistant accessions, indicating a generally high level of
resistance in the tested materials. Molecular marker analysis showed that the numbers of accessions
carrying the resistance genes Yr5, Yrl0, Yrls, Yri7, Yri8, Yr26, Yr29, Yr30, Yr52, Yr65, Yr75,
Yr78 ., Yr82 . and Yr86 were 84(44.7%0), 149(79. 3%), 19(10. 1%0), 106(56. 4%0), 185(98. 424), 181
(96.3%), 172(91.5%), 76(40.4%), 147(78.2%), 107(56.9%), 26(13.8%), 60 (31.9%), 127
(67.6%), and 13(6.9%), respectively. Among them, the number of materials that aggregated 3 to
12 resistence genes were 1(0.5%), 3(1.6%), 13(6.9%), 21(11.2%), 34(18.1%), 58(30.9%), 34
(18.1%), 16(8.5%), 5(2.7%) and 2(1.1%) respectively. The Yr80 gene was not detected in any of
the tested materials. In summary, 188 wheat varieties (lines) exhibited a high level of resistance to
stripe rust. The 106 resistant germplasms screened can serve as resistance sources for breeding wheat
resistant to stripe rust.

Keywords: Wheat cultivars(lines) ; Stripe rust; Resistance evaluation; Molecular markers; Yr genes
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Table 1 Genes detected in the study

Yr 3 Fric e Al FRic 44 Fr kL]l 2% 3k
Yr gene Marker type Marker Primer sequence(5'—3") Reference

Yrs DM Yr5 B GGGAACACTTCACGATCA [16]
AATTCCTTCATGCCTTCC

Yrlo AFLP SC200 CTGCAGAGTGACATCATACA [16]
TCGAACTAGTAGATGCTGGC

Yrl5 SSR Xewmd13 TGCTTGTCTAGATTGCTTGGG [19]
GATCGTCTCGTCCTTGGCA

Yrl7 SCAR SC2372 AGGGGCTACTGACCAAGGCT [20]
TGCAGCTACAGCAGTATGTACACAAAA

Yri8 STS cslL V34 GTTGGTTAAGACTGGTGATGG [16]
TGCTTGCTATTGCTGAATAGT

Yr26 STS Xwel73 GGGACAAGGGGAGTTGAAGC [16]
GAGAGTTCCAAGCAGAACAC

Yr29 CAPS cesLV46 CGAGACGTCGTCTTCTCTAAC [16]
GTGTATGTGTTGATTCTCCTCG

Yr30 KASP KASP_ Yr30 GGGCAATAGTGAGTCCCTTCAG [15]
AGGGCAATAGTGAGTCCCTTCAT
GCCCGCTCACCAACATCTACAAAAT

Yr52 KASP Xkasp-Yr52-1 GCCCACAACCTCTTTAGGCTGAT [21]
CCCACAACCTCTTTAGGCTGAC
GATTTTAACAGTGGGTGGGGTCAGTT

Yr65 SSR Xewml8 GGTTGCTGAAGAACCTTATTTAGG [16]
TGGCGCCATGATTGCATTATCTTC

Yr75 KASP sunKASP_427 CGACGACGTCCAAAGACTAAT [22]
CGACGACGTCCAAAGACTAAC
GCAACAACACACTAGCGTCTG

Yr78 KASP X](a.s‘])* Yr78-1 CTAGACCCTACGACGTTAGCGA [23]
AGACCCTACGACGTTAGCGC
CTCACTTAAGTTAGTAGAGATCTCTTGTTT

Y80 KASP KASP 53113 TGTACAATGACTCCTCGACTAACA [24]
TGTACAATGACTCCTCGACTAACG
GCCACGCAATATCACCATCG

Yrs2 KASP KASP_13376 TGTTGTGGCTCTACGGAGTTA [25]
TGTTGTGGCTCTACGGAGTTG
CACCAAAACAACACTCACCG

Y186 KASP K 7127 TGATCGAGTGGGTGAGCTA [26]

TGATCGAGTGGGTGAGCTG
GTCAAGTTTCTTCTTAGTTGACCG
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Fig. 2 Distribution of stripe rust resistance genes in 188 wheat varieties(lines)
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A—C.: Electrophoresis images of PCR products amplified with the primers for resistance genes Yrl0, Yrl8, and Yr65 , respectively; D and

E:. KASP genotyping patterns for the Yr30 and Yr86 genes, respectively, where red indicates presence of the gene, blue indicates absence

of the gene, and green represents a heterozygous genotype.
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