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Abstract [ Objective IThe study aimed to identify the level of resistance of spring wheat main cultivars candidate cultivars and advanced—

generation breeding resources against the Chinese strip rust current epidemic races find out the distributions of resistance genes and provide

a reference for breeding new varieties of resistance to strip rust their rational distribution and germplasm selection. [Method JFor strip rust

resistance identification of 197 spring wheat cultivars and germplasm resources from Qinghai plateau

the prevalent Chinese predominant

stripe rust races CYR29 CYR32 and CYR34 at seedling stage in greenhouse were artificially inoculated and screened these cultivars with the

closely linked molecular marker of wheat strip rust resistance genes Yr5 Yr9( 1BL/IRS)
122(61.9 %) had resistance to CYR29 CYR32 and CYR34
sistance to all the three races; Molecular tests showed that Yr5 Yr9 Yrl0 Yrl5 Yrl8 and Yr26 were detected in 21( 10.6 %)

%) 86(43.6 %)

%) 3(1.5 %) 28(14.2 %) 6(3.0 %) and 7(3.5 %)

Yr10 Yrl5 Yrl8 and Yr26. [Result]1174( 88.3
respectively and 74(37.5 %) resource indicated re—

33(16.7

respectively of which 20( 10.1 %) were detected with two or more genes

and there were some unknown resistance genes in other resources. [Conclusion JThe resistance level of spring wheat breeding germplasm re—
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sources was lower overall and the resistance of resources was

relatively single; The well-behaved genes in the detection
should be strengthened with other Yr genes and these resist—
ance genes should be applied to production practice.

Key words: Spring wheat; Wheat stripe rust; Resistance iden—

tification; Yr genes; Molecular detection
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Table I Name and sequence of flanking markers for Yr genes used in this study
Yr (cM)
Yr gene Primer name Primer sequence (573) Genetic distances Reference
Yr5 Xbarc167 AAAGGCCCATCAACATGCAAGTACC 2.6 14
CGCAGTATTCTTAGTCCCTCAT
Xbarc349 CGAATAGCCGCTGCACAAG 0.4 15
TATGCATGCCTTTCTTTACAAT
Yr9 AF1/AF4 GGAGACATCATGAAACATTTG 0 16
CTGTTGTTGGGCAGAAAG
Xgwm582 AAGCACTACGAAAATATGAC 3.7 17
TCTTAAGGGGTGTTATCATA
Yrio SC200 CTGCGAGTGACATCATACA 0.5 18
TCGAACTAGTAGATGCTGGC
Xpsp3000 GCAGACCTGTGTCATTGGTC 1.2 19
GATATAGTGGCAGCAGGATACG
Yris XBarc8 GCGGGAATCATGCATAGGAAAACAGAA 9 15
GCGGGGGCGAAACATACACATAAAAACA
Xgwm413 TGCTTGTCTAGATTGCTTGGG 2.5 15
GATCGTCTCGTCCTTGGCA
Yri8 Cslv34 CTGGTTAAGACTGGTGATGG 0.4 21
TGCTTGCTATTGCTGAATAGT
Xgwm295 GTGAAGCAGACCCACAACAC 2.7 22 -23
GACGGCTGCGACGTAGAG
Yr26 Xbarc181 CGCTGGAGGGGGTAAGTCATCAC 6.7 24
CGCAAATCAAGAACACGGGAGAAAGAA
Xgwml1 GGATAGTCAGACAATTCTTGTG 1.9 25
GTGAATTGTGTCTTGTATGCTTCC
DNA 50 ng/
wl 4 C o ( BioRad )
Yr5.Yr9.Yri0.Yri5.Yrl8 Yr 26 Xguwm4l3 (
14-24 ).
( 1o 2
PCR ( 10 wl): 5 ul 2 x PCR
Master Mix ( Sangon Biotech ) ; DNA 2.1
0.2 pl; 10 mM/L N 0.4 pl; ddH,0 4 CYR29
wle PCR Applied Biosystems 174 ( 88.3 %) CYR32
PCR  ( Applied Biosystems ) 99 C 86 ( 43.6 %) CYR34
3 min; 94 C 30 s Grain Genes 2.0 122 ( 61.9 %); CYR29
( https: //wheat. pw. usda. gov/GG3/) 72 C 1 min CYR32 81 ( 41.1
35 ;72 C 10 min; 4 °C o %) CYR29 CYR34
AF1/AF4  PCR 1% (wiv) 119 ( 60.4%) CYR32 CYR34
; SC200+ Xpsp3000 Xbarc8 « Cs— 75 ( 38.0 %); 3
1v34.Xgwn295  PCR 3 % (w/v) 74 ( 37.5 %) 73
; PCR 8 % (wlv) CYR29.CYR32 CYR34
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R:Avocet S#6/Vra:S:4%%169:M:25 bp ladder:
1: 29 2: MIRETT8:3: Fi %27 4: Fi $686:
5:F 212, R:Avocet 5#6/¥r5;5:Mingxian 169;
M:25 bp ladder;1:Wuchun 2;2:Gaoyuan 778:
3:Xindong 27:4:Xinhan 686;5:Xinhan 212.

Xbare 349(Yr5)

M:25 bp ladder;S:$%4'%t169:R:Avocet S5#6/Yr10;

16815 2:08%F1%9 3: F Mm% 4: Fm2s;

5: 5 #12.M:25 bp ladder:S:Mingxian 169;

R:Avocet S#6/¥r10;1:Tongmai 1;2:Tongmai 2;

3:Qingjia 1:4:Qingjia 2:5:Humai 12.
Xpsp3000 (Yr10)

5 R 1 2 3 4 5 6

S:4#%1169;R:Avocet S#6/Yr15:1: 124F 5 iL61:
2: 3815 3: /§91177:4: B8 885 ;5:{8055;

6: 74422, 5:Mingxian 169:R:Avocet S#6/¥r15;
1:12hanjian 61;2:Yuanzi 1;3:Zhou 91177;
4:Aihan 8;5:Luo 055:;6:Heng 4422,

Xbare8(Yri5)
M s R 1 2 3

M:25 bp ladder:S:#%%169:R:Avocet S5#6/¥r26;
1: ®EV028: 2: % F115:3: MR175:4: #[F158;
5:®R182.M:25 bp ladder:S:Mingxzian 169:
R:Avocet S#6/¥r26;1:Gaoyuan V028:

2:Gaoyuan 115;3:Gaoyuan 175:4:Gacyuan 158;
5:Gaoyuan 182,

Xbarc181 (Yr26)

M:DL2000:S: # ¥ 169 R: Avocet S8/ ¥r9;
1: %212 5#11:3: E#F12:4: TF#F13;
5: 5 #6% ;M:DL2000;5:Mingxian 169;
R:Avocet S#6/¥r@:1:Zahngchun 21;
2;Humai 11:3:Humai 12;4:Humai 13:5:Lemai 6.
AF1/AF4(Yr9)
M 5 R 1 2 3 4

(41

M:25 bp ladder;S:#&%t169:R:Avocet S#6,/¥ri0;

1:[£097208;2: (2095208;3: 9 # 18 4: ;E 24

5:5EFI87-17:M:25 bp ladder;S:Mingxian 169;

R:Avocet S#6/¥r10;1:Ba 09J208;2:Ba 095208;

3:Neimai 18:4:Dingxi 24:5:Dingxi 87-17.
S€200 (Yr10)

M 1 2 S R 3 1 5

M:25 bp ladder;S:%:'%t169:R:Avocet S#6/¥r18;
1: %0 448 2: ®FE506:3: F/H182:4: M FE6T1:
5:®JR776:M:25 bp ladder:S:Mingxian 169:
R:Avocet S#6/¥r18;1:Gaoyuan 448:2:Goyuan 506
J:Gaoyuan 182:4:Gaoyuan 671:5:Gaoyuan 776.

Xgwm295 (Yr18)

M R 5 1 2 3 4 5

M:25 bp ladder;S:#5'%169:R:Avocet S5#6,/Yr26;
1: ®E254:2: ME115:3: W FE363: 4: ME365:
5:#[fE446.M:25 bp ladder:S:Mingzian 169;
R:Avocet S#6/¥r26;1:Gaoyuan 254
2:Gaoyuan 115;3:Gaoyuan 363:4:Gaoyuan 365;
5:Gaoyuan 446.

Xegwm11 (Yr26)

Fig. 1  Detection of molecular markers linked to the strip rust resistance genes in some of tested cultivars
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2.2.4 Yri5 Yrl5  SSR 15
26. V028, 524
158 28 Yrl5

Avocet S” 6/Yrl5
4.2 %( 2 1) .

2.2.5 Y8 Yrl8 Sr34 . Lr34 .
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Cslv34 *' Xgwm295 *°%

182, 363. 3388, 8747 15

107 6 Avocet S” 6/YrI8

3.0%( 2 1),

2.2.6 Y26 SSR
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570. 40.E324 . 9204 701
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3
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