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Molecular Detection of Stripe Rust Resistant Genes in 126 Winter
Wheat Varieties from the Huanghuai Wheat Region

LI Feng-qi, HAN De-jun, WEI Guo-rong, ZENG Qing-dong, HUANG Li-li, KANG Zhen-sheng

(Shaanxi Key Laboratory of Molecular Biology for Agriculture, College of Plant Protection, Northwest Agricultrue and Forestry
University, Yangling 712100, Shaanxi)

Abstract: [Objective] This study was to estimate the level of resistance of wheat cultivars or breeding lines against the stripe
rust, and to detect the stripe rust resistant genes deployed in these wheat cultivars by molecular markers. [Method]One hundred and
twenty-six wheat cultivars and breeding lines, collected from Huanghui wheat region, were tested at the seedling stage using two
Chinese races of P. striiformis f. sp. tritic i (pst), CYR32 and Sul4, and the five stripe rust resistance genes, Yr5, Yr10 Yrl5, Yr26
and Yr9 (IBL/IRS wheat-rye translocation), were detected by itself molecular markers, respectively. [Result] There were 11
resistance cultivars (or breeding lines) against the two Chinese pst, account for 8.73%; 1BL/1RS wheat-rye translocation was account
for 41.6%. Out of 14 cultivars showing resistance to CY32, Yr5 was detected in six cultivars, Yrl0 was detected in four cultivars,
Yrl5 was detected in four cultivars, Yr26 was detected in three cultivars; and the resistance against CYR32 in the other three entries,
Zhoumail7, 0020-332 and N19, were controlled by unknown resistant genes. [ Conclusion] Most of the cultivars planted in the
Huanghuai wheat region could not be resistant to the both current virulent races, CYR32 and Sul4, and there are indications that Yr5,
Yrl10, Yrl5 and Yr26 exist in a few cultivars, respectively, in Huanghuai wheat region.

Key words: Common wheat; Molecular detection; 1BL/1RS translocation (Yr9); Yr5; Yr10; Yrl5; Yr26; Huanghuai wheat region
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TP, BN CYR32 FI Su-14 HIHIHLY
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INFE SRR R S 2 SR F R R S92, R —
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D5 fE A% ) SCAR. CAPS. STS Z5¥ric, KA HIARIC
5 H PR L DEBRE ORI EE5 . HHTN THuac i
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IB/IR G R) #A S bricgiion, X5
I oy A PR AL SO T RE . DARBFFTDIAN
RUYARHFSE FARAT /ME CYR32 1 Su-14 32 X
FRHEATHIMESE i, AE IRt X s 22 X R EA T L
W DR 2 AR, ALHERE Y BT BRAT /N CYR32
BAPMEREER Y5, Yr10. Yrl5 f1Yr26, LLA S
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R e S W RUTS
1 #RIERZE
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FiIL 50 43, SINXIRAh RS 5540, BRI R 21
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N ST KA R B B RN, 4B CY32 FI Su-14
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RMEHER F R R 2 B Al .
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o IS A TR AR & . SPUREER T
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o, ERRaA. XS R E AR R I BTE
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EARER: SRR (R J, RIGEEET HRE
(IT: 0~0;) [F5 651y, v 51.59%; fRifEPuss (IT:
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B35 15 12.70%; LI (IT: 394 29 43, 15 23.02%:;
RO (IT: 4) 1243, 7 9.52%. RAKE, P
ML 67%. ST, XFIXPAS /N R I 5L
WTRFERA 114, 8.73%, . FaRAMH 6 1,
JiZ2 17, AEZ 031, 2 175, Bz 139, /IME 166
Bz 107; XM R 34, Bk 339, 350k 202, /)
B 153; HRMEA 24>, N19 FIN20.
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2.2.1 1B/IR HALZ /T4 M  Francis 39 K&
T AN — B3 1B/IR {7 &M SCAR Frid, A4
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Table 1

Molecular markers for stripe rust resistance genes, primer name and sequence for the markers, marker distance, and

references
Yr 2R G Fhrid S5 PR S SR
Yr gene Linked flanking markers Primer sequence (5'—3") Distance (cM) References
1B/IR AF1/AF4 GGAGACATCATGAAACATTTG Francis !"*!
(Yr9) CTGTTGTTGGGCAGAAAG
Yr5 STS9/STS10 AAAGAATACTTTAATGAA Chen 2517
CAAACTTATCAGGATTAC
Yrio SCaoo CTGCAGAGTGACATCATACA 0.5 Shao 2
Yr10 SCAR TCGAACTAGTAGATGCTGGC
Xpsp3000 GCAGACCTGTGTCATTGGTC 12 Wang 255!
GATATAGTGGCAGCAGGATACG
Yri5 Barc8 GCGGGAATCATGCATAGGAAAACAGAA 9 Peng (1%
GCGGGGGCGAAACATACACATAAAAACA
Xgwm273 ATTGGACGGACAGATGCTTT
AGCAGTGAGGAAGGGGATC
Yr26 Barc181 CGCTGGAGGGGGTAAGTCATCAC 6.7 Wang 2512
CGCAAATCAAGAACACGGGAGAAAGAA
Wel73 GGGACAAGGGGAGTTGAAGC 1.4
GAGAGTTCCAAGCAGAACAC

B 5 1B/IR L) 1.5kb F5AE A B (B 1), il
T 1B/IR G R A AHE Yro 7N 2 AP
A, DA% SCAR RIAE A Yro 4y Fhrid. A
50 (B 1R 2) KW, 24800 126 prikiettet,
A IB/IR G R 52 4, 290 41.3%; HLhfE T
BRI 27 4y, 40 54%; XA 19 4

bp
2000 —

1000

M: DL2000: 1: Yr9/6*Avocet S; 2: Avocet S: 3: JZ 17; 4. Wi
205 5: MHEZH 0315 6: MEHF 032; 7: AR 949; 8: JAZE 165 9: I
5 986 6; 10: fEk: S 5

M: DL2000; 1: Yr9/6*Avocet S; 2: Avocet S; 3: Zhoumail 7; 4: Huaimai20;
5: Zhengyumai031; 6: Zhengyumai032; 7: Yunong949; 8: Zhoumail6; 9:
Xiangcheng98; 10: Huapei5

B 1 #BoSidamAey 18/1R B KA E
Fig. 1 The PCR products of 1B/1R detection in partial wheat

cultivars

i 34.6%: 1521 MM B 74, F 33.3%.
2.2.2 CY2E/NE WA rERE# T AR
WanP P57 45 B, 4451 CYR32 %) Yr5. Yr10. Yri5.
Yr26 PrakiF IR e R . O T e S Rl B i
IR Yr B, BLE Yr DR ARl A G 5
X 14 AN =BT CY 32 (/N 22 dMdhAT 43 1R I o e
DLFR L Rl &R Yr5/6%Avocet S Yrl0/6*Avocet S .
Yr15/6*Avocet S F1 Yr26/6* Avocet S [1) DNA ¥ 73l
V£ Yr5. Yr10. Yrl5. Yr26 Z3 -k ill4A 2 i BH PR )
W, DUBORT I Avocet S VE R BHPEX E,  DAASEG #5937
FRidkrll e . 455 (B 2~ 5) WoR, %
Yr BEPRI 23 AR R o, & FRE D R Avocet S [,
FJURFIE iy RO R I 2280, RIS Yr BRI 7
AR R 04T B Yrs LA, A PRASFRIC A B A
TR, AEiZ Yr FERAAAE. FRImeE R (R3) £
Wi, 75 14 APt CY32 (/N2 A 6 g ARkl
HYrs, BFSEZ 031, Bz 139, BRAR 339, /ME
166+ /ME 153 FIBkZz 1075 4 4 FPRMEM T Yr10, £
fHiBeA 139, JEZ2 98165 PHAR 739 FIdFIK 2025 4 1y
PPEMS I Yr15, A 4GP 139, /ME 166, /ME 153
AIN20; 3 ARG Y26, i 175, B
139 FIPG 4% 389, JEAF 17. 0020-332 A1 N19 A A2
AR Yr R
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Table 2 Identification of the resistance to CY32 and Sul4, and the detection of 1B/IR translocation by molecular marlers in 126
cultivars from Huanghuai wheat region

45 Code §hFl4 Cultivar name B FHbIX Breading areas CY32 Su 14 1B/IR

A Commercials cultivars

1 7% 18 Yumail8 i Henan 2 2 -
2 J& 2% 17 Zhoumail7 174 Henan 0; 0; +
3 FBEHZZ 031 Zhengyumai03 1 i 74 Henan 0; 0 +
4 R 949 Yunong949 17 Henan 4 0; -
5 %37 34 yamai34 Vi Henan 3 3 -
6 JH3Z 16 Zhoumail6 Vi F4 Henan 3 1 +
7 i3 986 Xiangcheng986 i Henan 2 0; +
8 FiZ 18 Xinmails i 7 Henan 2 4 -
9 B7Z 9817 Xinmaio817 ¥ Henan 3 3 -
10 1685 5 %5 HuapeiS 14 Henan 3 2 +
11 B 19 Xinmail9 Vi Henan 3 3 -
12 &P 58 Aikang59 Vi Henan 2 0; +
13 J&ZZ 18 Zhoumail8 i Henan 3 3 +
14 FZ 366 Zhengmai366 17 Henan 2 2 -
15 KR 25 Aidazao2 71§ Henan 3 1 +
16 %77 43 Yumai43 14 Henan 4 4 +
17 %3 49 Yumaid9 Vi Henan 4 3 -
18 fEJ% 4110 Yanzhan4110 Vi Henan 4 4 -
19 73 0501 Luofeng0501 i Henan 3 0; -
20 724 9908 Luo9908 1§ Henan 3 0; +
21 YR 5 %5 Xunong5 174 Henan 3 2 +
22 *:2% 906 Lankao906 14 Henan 3 3 +
23 B 9023 Zhengmai9023 Vi F4 Henan 4 4 +
24 P44 2611 Xinong2611 %P4 Shaanxi 4 4 -
25 P 979 Xinong979 [%74 Shaanxi 3 3 -
26 P4 9718 Xinong9718 [k 7 Shaanxi 4 3 -
27 PER 928 Xinong928 [P Shaanxi 4 4 -
28 L3 175 Yuanfengl75 [P Shaanxi 0; 0; +
29 Z& 4% 142 Qinnong142 %P4 Shaanxi 4 0; -
30 A 757 Shannong757 %P4 Shaanxi 2 2 +
31 k4% 78 Shannong78 [%74 Shaanxi 4 3 +
32 /IMIE 22 Xiaoyan22 [Pt Shaanxi 4 0; -
33 UK 143 Pubing143 B4 Shaanxi 3 2 +
34 [ 4% 138 Shannong138 [P Shaanxi 2 0; +
35 /M 216 Xiaoyan216 %P4 Shaanxi 3 0; +
36 P44 9871 Xinong9871 %P4 Shaanxi 4 0; +
37 /IMIE 166 Xiaoyan166 &Pt Shaanxi 0; 0; +
38 [¥% 627 Shan627 [Pt Shaanxi 2 0;
39 P44 3517 Xinong3517 B4 Shaanxi 3 0; -
40 PE& 2000 Xinong2000 [P Shaanxi 4 0; -
41 23 107 Shanmail07 [P Shaanxi 0; 0; -
42 %3 139 Shanmail39 %P4 Shaanxi 0; 0 -
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#4:3% 2 Continued from table 2

47 Code i 4 Cultivar name BFHhIX Breading areas CY32 Su 14 1B/IR
43 #EZ 0454 Huaimai0454 YLJ} Jiangsu 2 2 +
44 #EZZ 20 Huaimai20 YLJ5 Jiangsu 2 0 +
45 #EZZ 0320 Huaimai0320 YL} Jiangsu 3 3 +
46 %4 8901 Gaomai8901 7]k Hebei 4 2 -
47 FIZE 15 5 Shijiazhuang15 Ji[Jt Hebei 3 4 +
48 FIZJE 8 5 Shijiazhuang8 ii[Jt Hebei 3 3 +
49 5t3% 53 5 Wanmai53 %18 Anhui 3 3 -
50 F24E 8829 Fenghua8829 L8 Anhui 3 2 -

X ik i & Regional test lines
51 34 6 %5 Zhengfengb 14 Henan 2 2 -
52 Ta5430 Vi Henan 2 3 +
53 AR 20 Zhengnong20 V174 Henan 4 3 -
54 AR 99013-3 Zheng99013-3 i #§ Henan 4 3 -
55 Hr 89019 Xin89019 17 Henan 4 0; -
56 BT 9852 Xin9852 17§ Henan 3 3 +
57 BT 9944 Xin9944 {1 Henan 3 3 +
58 N % 203 Neixiang203 Vi F4 Henan 2 0; +
59 % 0388 Yujiao0388 Ji[F§ Henan 3 3 -
60 JEZZ 9823 Zhoumai9823 17 Henan 2 1 -
61 JiZZ 98165 Zhoumai98165 T Henan 1 3 -
62 FK 2062 Zheng2062 i Henan 2 0; +
63 4% 0487 Annong0487 i ¥ Henan 4 3 -
64 J3% 928 Humai928 Vi Henan 2 2 +
65 FEF 032 Zhengyumai032 Vi F4 Henan 3 2 +
66 Bk4% 339 Shannong339 B4 Shaanxi 1 0; +
67 K 202 Pubing202 [k 7 Shaanxi 0 0 -
68 K 151 Pubingl51 [k 7 Shaanxi 3 0; -
69 PER 889-2 Xinong889-2 Bk VY Shaanxi 2 0; -
70 P4R 739 Xinong739 %P4 Shaanxi 0; 2 -
71 P4 389 Xinong389 %P4 Shaanxi 0; 2 -
72 /M 328 Xiaoyan328 B4 Shaanxi 3 0; -
73 /MEE 99-2 Xiaoyan99-2 [Pt Shaanxi 3 3 +
74 Z2R 161 Qinnong161 Bk VY Shaanxi 3 0; +
75 HAR 986 Wunong986 [P Shaanxi 3 3 -
76 Bk 481 Shan481 %74 Shaanxi 3 0; -
77 f% 872 Shan872 %P4 Shaanxi 4 3 +
78 /IME 153 Xiaoyan153 [% 74 Shaanxi 1 1 -
79 [¥% 534 Shan534 [Pt Shaanxi 3 ; +
80 k7 94 Shanmai94 Bk VY Shaanxi 3 0; -
81 Be¥ 15 Shannuol [P Shaanxi 4 0; -
82 481% 069 Lunxuan069 [P Shaanxi 4 3 -
83 PE4 1029 Xinong1029 [P Shaanxi 3 3 -
84 K# 612 Changwu612 Bk VY Shaanxi 3 0; -
85 it 8 %5 Ligao8 %74 Shaanxi 4 0; +




10 4] RIS BOEAX 126 NN MR (B PUAAEIEE N 2> Rl

3065

#4:3% 2 Continued from table 2

45 Code i 4 Cultivar name BFHhIX Breading areas CY32 Su 14 1B/IR
86 P 4211 Xinong4211 [% 74 Shaanxi 4 0; -
87 PER 318 Xinong318 Bk VY Shaanxi 4 0; +
88 K 318 Changwu318 Bk VY Shaanxi 2 0; -
89 [ 168 Shanmail 68 [5% 75 Shaanxi 4 0; -
90 Bk 538 Shan538 k74 Shaanxi 4 0; -
91 KFE 991 Datang991 [ 74 Shaanxi 4 0; +
92 & 200 Zhi200 B4 Shaanxi 2 0; +
93 % 515 Shan515 Bk Py Shaanxi 4 0; +
94 VU4 4421 Xinong4421 kP Shaanxi 4 4 -
95 Hi K 0420 Mingtian0420 VL7 Jiangsu 2 0; -
96 #E 0559  Huai0559 YL} Jiangsu 3 3 -
97 #E 05155 Huai05155 YT.75 Jiangsu 4 4 +
98 #3% 061 Lunxuan061 7]t Hebei 4 0; -
99 3% 506 Lunxuan506 1]k Hebei 4 4 -
100 Fi 03-Y119 Shi03-Y119 Ji[Jt Hebei 2 0 +
101 41 02-6207 Shi02-6207 Ji[Jt Hebei 2 3 -
102 LI 14 Shannong14 LI 7R Shandong 3 3 -
103 Z& 1Ll 4606 Taishan4606 LI 7R Shandong 3 3 -
104 Zg 111 6016 Taishan6016 IR Shandong 3 2 -
105 0428 Yan0428 11 %R Shandong 3 4 -
& P44 ¥} Breeding lines
106 9907 k74 Shaanxi 3 0; -
107 H-101 %74 Shaanxi 4 0; -
108 XC-3669 574 Shaanxi 4 0; +
109 8983 Bk VY Shaanxi 4 3 +
110 2122 %74 Shaanxi 4 2 +
111 1254 kP Shaanxi 3 0; -
112 2871 k74 Shaanxi 4 0; -
113 213 %74 Shaanxi 3 0; -
114 8006 %74 Shaanxi 2 4 +
115 XZ5-1 %74 Shaanxi 4 0; +
116 378 %74 Shaanxi 4 0; -
117 1821 %74 Shaanxi 3 0; +
118 N19 %74 Shaanxi 0; 0; -
119 N20 %74 Shaanxi 0; 0; -
120 06D10 [ 74 Shaanxi 4 0; -
121 06D48 [ 74 Shaanxi 4 0; -
122 01E-31 [ 74 Shaanxi 3 0; -
123 01E-32 %74 Shaanxi 3 0; -
124 2595 B4 Shaanxi 3 0; -
125 0020-332 %P4 Shaanxi 1 0; +
126 23-1 %74 Shaanxi 2 0; -

“t7, ﬁz{, “. Z:ﬁ?’f

“+”: Present; “-”: Absent
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M 1 2 3 4 5 6 7 8 9 10 11

M: DL2000; 1: Yr5/6*%AvocetS; 2: AvocetS; 3: XHZ 031; 4: Bk
#139; 5: Bk 339: 6: AME 166; 7: /ME 153; 8: JF 17; 9: &
F175; 10: BEZ 107; 11: Ik 202

M: DL2000; 1: Yr5/6*Avocet S; 2: Avocet S; 3: ZhengyumaiO31; 4:
Shanmail39; 5: Shannong339; 6: Xiaoyanl66; 7: Xiaoyanl53; 8:
Zhoumail17; 9: Yuanfeng175; 10: Shanmail07; 11: Pubing202

B2 F5I4) STS9/STS10 4 ¥rs ke ik E
Fig. 2 The PCR products of STS9/STS10 for Yr5 detection

8 9 10 11 12

M: DL2000: 1: Yrl0/6*AvocetS; 2: AvocetS; 3: J# 17: 4: H#H
# 031; 5: i 175; 6: BEFE 139; 7: VG 389; 8: WHA 739; 9:
/ME 1665 10: /ME 1535 11: B3 107; 12: N19

M: DL2000; 1: Yrl0/6*Avocet S; 2: Avocet S; 3: Zhoumail7; 4:
Zhengyumai031; 5: Yuanfengl75; 6: Shanmail39; 7: Xinong389; 8:
Xinong739; 9: Xiaoyan166; 10: Xiaoyan153; 11: Shanmail07; 12: N19

3 FASI49 Yr10 SCAR #& Yr10 B FEKE
Fig. 3 The PCR products of Yr10 SCAR for Yrl10 detection

8 9 10 11 12

M: DL2000; 1: Yr15/6*AvocetS; 2: AvocetS; 3: JiZ 17; 4. Bk
139; 5: l@%?& 339; 6: /J‘ﬂg 166; 7: /J\ﬂg 153; 8: ﬂﬁt 031; 9: iz
F:175; 10: JHZE 98165: 11: Ak 739; 12: Pk 389

M: DL2000; 1: Yrl5/6*Avocet S; 2: Avocet S; 3: Zhoumail7; 4:
Shanmail39; 5: Shannong339; 6: Xiaoyanl66; 7: Xiaoyanl53; 8:
ZhengyumaiO31; 9:Yuanfengl75; 10: Zhoumai98165; 11: Xinong739; 12:
Xinong389

4 B Barc8#iM Yri5 BkE
Fig. 4 The PCR products of Barc8 for Yrl5 detection

3 g
3.1 1B/1R ZHLARBI S TFHaN

M: ﬁ?i*f\?ﬁ, 1: Yr26/6*Avocet S; 2: AvocetS; 3: it 175; 4:

Bk 139; 5: JZ17; 6: KBEZ 0315 7: VAR 389; 8: 92R137

M: 100 bp ladder marker; 1: Yr26/6*Avocet S; 2: Avocet S; 3: Yuanfengl75;
4: Shanmail39; 5: Zhoumail; 6: ZhengyumaiO31; 7: Xinong389; 8: 92R137

5 F Wel73%M Yr26 B5KE
Fig. 5 The PCR products of Wel7 for Yr26 detection

IB/1IR Gy A A HUs G AE /N2 Hi & Fh TAE
A BRLIGVER, 22000 F BE AT 4 APk Yro,
Lr26. Pm8 FI Sr31, SeHirrkifl 3 Bk, i HHA
AREFFEF, WILEZEMENEEZ, AN 20
T4l 70 FEARLOK, 154 EEPUFAH SEFE N2
Mo HTHURSR—, BRI AR AR, FE
B HRETE/ NP CY29 FRAELLG, 1B/IR 4/ ok
P eI K, T80 20 Al 90 R LIRS
H AR AEAT L X AT ARG AT 7, WERA DA 2 iy
N S IB/AR 2B A BRI 23 ARG 87
FRIRAT I TI0I | FoR DA K SR 4 HAT B S 2 0l
Francis 233 % 75 1B/IR A 24585 RAPD Fr
i, MR LR Al B PR T A ORI 1B/IR B4 &R
SCAR #7icl. 2% SCAR Fricwf i [EiE 30
MRk R EEHETT M EAT T %, R g RS
SDS-PAGE 4 . 5¢ 44 [ . Li 28I 1% SCAR Fric ks
Y9 gh B4 BEPRIHEI IR 45 528 — 3. ABFTON
2003~2007 4FHESE XA P AR SRR — 28 ) 4%
Ffiti A 1B/IR Gy R P EA TR, S5 KW,
HI/NZ2 il 1B/IR G50 J ATk B 41.6%, K5
JEAE R, XA S0%LA b, ThHTE
Ffepr, SLATRAT I B RS, XS BN TR 5T
SRS i PRI Y TR T AN A B
Wi, WSRATG I, N R ARSI, N R
DB U 1 R A AI N .

3.2 rro EEMENKR

INFEPUEARIR RN Yr5 & Macer fx fA/E i LK
Ji/INZZ ORI, Law 4 ILE ARG fk 2BL |,
Ferpig 21 M RIELREPLAR R ILA BT £ FE
NP, YRS BN EZ S, Kema ST UK HAE H 3
Pl SRR . Yan ZEPOTFR T AN % R A
1) RGAP Fric, JFFEALR 2 A~ STS kricF1 1 4~ CAPS
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&3 B CY32 B/NERFNS T Yrd, Yri0. Yri1s, Yr26 ERER
Table 3 Detection of resistance genes Yr5, Yrl0, Yrl5, and Yr26 in 14 wheat cultivars resistant to CYR32

i il Yrs Yr10 Yri5 Yr26
Cultivars Pedigree STS9/STS10 Xpsp3000 Yrl0 SCAR Barc8 gwm273 Wel73 Barcl8l
JEHZE 17 JEL 781/ 8425B//JHZE 9 5 4
Zhoumail7 Aizao781/Zhou8425B//Zhoumai9
HEHH 031 WK628/3% 5418
Zhengyumai031 WK628/Jimai5418
T 175 92R149/Jik 87(30)//ME 6 5 + + +
Yuanfeng175 92R149/Xian87(30)// Xiaoyan6 5
Bz 139 ME 22/6/[BF A Ri/INFE AS846//(BRFE 8003/BEF + + + + + +
Shanmail39 8007)F4/3/Bk 229/4/%% 4] F3/5/ N9134
Xiaoyan22 /6/ [Wild emmerAS846 //(Shanmai8003/
Shanmai8007)F4/3/shan229 /4/Aizaofeng]F3/5/N9134
Ji4Z 98165 JAFE 12082 6 /)% 13 + +
Zhoumai98165  Zhoumail2/Wenmai6//Zhoumail3
B 339 Bl 468//H A 1 5/9062 +
Shannong339 Shannong468//Japan1/9062
ik 739 [73 (36D /H1U///IME 6931/83352 ///IME 6 5 + +
Xinong739 [73 (36) /Zhong4//Xiaoyan693]/83352// Xiaoyan6
P 389 9209/304//}4 763 + + + +
Xinong389 9209/304//Zhi763
/M 166 N AR 22 A8 SR AR 87135/88111 + + + +
Xiaoyanl66
/ME 153 / + + +
Xiaoyanl53
Bz 107 N9434 / Bk 253 +
Shanmail07 N9434 / Shan253
K 202 / + + + +
Pubing202
0020-332 / - -
0020-332
N19 / + +
N20 / + + + +

+ AEE, - AMEE, /2 RIEIRE

“+7: Present; “-“: Absent

Fride STS Fric A U FAEBUR 1 I /MY
7250 6 bp, KIS AL X 43, T CAPS #xid Al 7™~ £E 100
bp AN, B AR A RSl Y5 ZEDR R A7 1 - Chen
U1 % CAPS ARictf 26 AN EAT Y5 A7 £/ N3 b4
BHEAUER, A 4 M EHRIL T 4Gk, XUl H
ST AR AC IR 1) FVK R A B U AR g AR
A2 HATEHUR AL
3.3 YrioBEFEMKNAR

KVEF/INZZ b FE Moro BRI Yr10, A7 4
Ak 1 B Jetadh b, e [ H AT H L A A B AR
HUNFRHSEATHIE . Shao 2% T Yri0 () SCAR
FRid, “HRBEBEEE A 0.5 cM. Wang SR B4
Yr10 (f/NZE R PLL178383, k% T 3 4> SSR Fric:
Xpsp3000. Xgwm11 Fl Xgwm18, #BAzT- Yr10 frfE i,
AT 1BS Bea ARy AR 10 Xpsp3000 &% Ak [l
FIBE S T, A 1.2 Mo AHFSTREFI A Yrio

Fric, XFPUvES AT, R 4 ASEF (R JH
A B P AN FR A, B RIER (& 3) , B
139 AT A i/ Nz 2k, VAR 739 AT R AlE
R E A R %, WK 202 AFIKER ML,
AL AT, XSS SR e S Yr10 JE .
3.4 yri5 EERIEM KR

Yr15 J2& 1970 4 11 Gerechter-Amitai 252 7E#7/f: —
PN R, I R 445 T R 22 26 BN R o4 L
APPE AR EPR AT T — 5K Yr15 Yt kX 1)
JE . Yr15 (143 FAric 5 RFLP fl SSR. {4 $54 RFLP
FRic XTri F1 Xcdo1173, SSR 451t Xbarc8.Xgwm273
1 Xgwm413 &%, ¥ http://maswheat.ucdavis.edu/FTHE it
BT AR, SRR T Yrds B 22 i TR AR
Barc8 Fl Gwm273, &4 Hlfr T Yr1s JERI Py, A
WEFURIL, Bz 139, /ME 166 /ME 153 F1 N20 4
A o [ ARSI 0 B A FRICAEAE, WD HE 4 0T RE



3068 eE VSO S 41%:

A Yras S,
3.5 rr26 EEREMIAKFR

INFZ BB FE 6VSI6AL Sy AL & 92R137 it
CYR32!", Ma 264y AR iCHs SLAE AT P44
FENEALT 1BS B, €4 Yr26, HEMILR HiZ 6 R
(RS A 2 — DUEAR I B HE /N ZE . Ma 2513 E) T 1BS
3 AN Yr26 i SSR Arid, Xgwmll. Xgwmi18
1 Xgwmd4l3, ‘ST Yr26 FIEBirE g4k 1.9 1.9
H14.3 cM. Wang 26— L3 T 55 Yr26 3801 5
A~ SSR FRiC I 8 AN STS kit HLH 1) STS #xic WEL73
L iZ LR EE 250 1.4 Mo ARSI T Y26 7 i B
I SSR #ric Xbarc181 fll STS #xic Wel73 At
Yr26 FE, g g (% 3) HWon, EE 175, Bk
139 AP 389 b, Yr2e SUbRic &S fEAE, nf
WL A e AT Yr2e S5, g6 Rigabr, wF 175
PISEA A 92R149, PRI rT iy e Fo4% 7 Yr2e JEA

A ERERE, fERRFE 139 HFAm BT abric,
X Re S A QR E 1 e 0, Rk, Bk
139 R B )\ AR/ ME 22 T A ki N A2 Al
I B A 8003 BEA: 8007, N9134 254 Fl it L5 Y /4=
RN AS846, MG AAE . MR A As f I AE A
Jrderimi s, HEAE e 2 AN PUR SR SR G
Ty —MpaT RE R 2R I EAE T ST T A AR AR
Mo Bz 139 154 ZAPUR L RS fh il & ILAET
P55 b B S AN B A e — 2P
3.6 HURERSTHNAYE JEFUERR M

53 A T 3 DN PR P A 237 b [m] i a4
AR, Landry 252075 5 BT 20 3L N
Dm5/8 Wil 24—~ RFLP #ric (BEEIN 10
M), MRl B R B AR IEEE R 90%,
FAPAFRAC I AL F] 99%. Peng™ i i I R4t ik
T RS bR B R R A R AR, A
A, SR R DRI 00 PR P AN A 1 i S 2 b v A U
IUERATE, BRSPS ASFRIC I RE 25 81.9 M B, Al
IERA L REIL 2] 70%, 8 bR 0 5 3 2 DR i g
/NT20 M B, BEAERTINHERTE =90%, AR =
70%22 . ATRIGAI &5 SR B UGIESE, A H AR R
DA (R ACACHS I USR5 A3 RV AR R . 0 T3
BURHURIE, 0 Yr15 F1 Yr26 kb 1B Jetafk,
ANERPE T, HAx CY32 HfaHuw, s
TARCITVEME LR FEIX 43, Sl 456 RS EAT 43 B F
SRR 3 AR HL X 43 I

S FARCHEARAE N AR id B i B 22T R 3

SR S oy T EC Y RP2 13 I N S5 1)
FHRC AT I N2 PUARAE R A T AT T 26 54K,
WL EESL T 1B/IR 7% (Yr9) | Yr5, Yrl0. Yri5
Y26 DA IR 43 1R A 3R o 125 R R A 57 3 O
THTRFRC I RO, H IR S A SR bR id
B RAEH, ER B ZWbR I, FRA &5
Fhrid. HEARILIEAAAE— 288, nF— Yr
TEAFESATE 5T, I FhRc s I e AS e 1t F w]
SEMEREFE T REANA] . DMk, H RTAN PO N 4
KA b, BRI 43 FRid 1) oI AN AL BT
PUREEDE AEAE, W20 456 RIS S A AP0 i 4 8
T LU UE . A AR, B /N2 P0m B DR 2 4y
T AR A W, R — e D R E A bR il
(functional markers, FM) PSR HEL, /NA ik
DAL 23— Aor il A4 28 0K H BR 5838 .

4 i

TEESE X /N B AR RO o Y T RAT AR T
FEPE/NF (CYR32 M1 Suld) FitkAKFE ik, xf
FrNR AT RAFHUPERY Y5, Yr10. Yr15 Al Yr26 JE A
TEAZ DX /N St e ) 3 A AZE AR, e 4 IX L4 4%
R B /N R, LB i /N A R Ak
itk

References

[1] Line R F. Stripe rust of wheat and barley in North America: A
retrospective historical review. Annual Review of Phytopathology,
2002, 40: 75 - 118.

[2] AR BN SR HUA AR Al R R R A g A, R
Rk, 1980, (3): 72-76.

Li Z Q. The variation of wheat variety resistance to stripe rust in china
and the way of its solution. Scientia Agricultura Sinica, 1980, (3):
72-76. (in Chinese)

[3] Wan A M, Zhao Z H, Chen X M, He Z H, Jin S L, Jia Q Z, Yao G,
Yang J X, Wang B T, Li G B, Bi Y Q, Yuan X Y. Wheat stripe rust
epidemic and virulence of Puccinia striiformis f. sp. tritici in China in
2002. Plant Disease, 2004, 88: 896-904

[4] TIMKE, GALAR, diE), JREE, Wl AN RAE R A BN
Zeth 325 Bk 14 B S BUAE HON AOIRAT R R F. YRy
23], 2007, 34(2): 263-267.

JiaQZ,JinSL,Cao S Q,LuHS,Jin M A.Tending to prevalence and
progress of CY32 and Shuiyuanl4 pathotypes in Gansu Province.
Plant Protection, 2007, 34(2): 263-267. (in Chinese)

[5]1 WhfEMR, sKANE, BLEEZE, ZR0edy, sRICH), Heded. RS

2 B e I 2 AT R ANBT A 0 S 8 R RR RIS S



10 3

U

PEZE X 126 AN/ ZERRE () HUAERSE D 17 1Al

3069

(6]

(71

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[13]

[16]

FAEYFAR, 2008, 28(2): 345-348.

Han D J, Zhang X J, Wei G R, Li F Q, Zhang Q Q, Kang Z S.
Identification and selection of stripe rust resistance lines from
derivatives of cross between Triticum monotriticum and wild oat.
Journal of Triticeae Crops, 2008, 28(2): 345-348. (in Chinese)

Wang X J, Zheng W M, Buchenauer H, Zhao J, Han Q M, Huang L L,
Kang Z S. The development of a PCR-based method for detecting
Puccinia striiformis latent infections in wheat leaves. European
Journal of Plant Pathology, 2008, 120(3): 241-247.

Chen X M, Soria M A, Yan G P, Sun J, Dubcovsky J. Development of
Sequence tagged site and cleaved amplified polymorphic sequence
markers for wheat stripe rust resistance gene Yr5. Crop Science, 2003,
43:2058-2064.

BRWeH, KRR, RALME, BICE, RIS, RN PEPULSE
JREEER Yr10 i) AFLP #5ic. R HR(C 48), 2001, 46(8): 669-672.

Shao Y T, Niu Y C, Zhu L H, Zhai W X, Xu S C, Wu L R.
Identification of an AFLP marker linked to the stripe rust resistance
gene Yrl0in wheat. Chinese Science Bulletin, 2001, 46(8): 669-672.
(in Chinese)

Wang L F, Ma J X, Zhou R H, Wang X M, Jia J Z. Molecular tagging
of the yellow rust resistance gene Yrl0 in common wheat, P.I.178383
(Triticum aestivum L.). Euphytica, 2002, 124: 71-73.

Peng J H, Fahima T, Roeder M S, Huang Q Y, Dahan A, Li Y C,
Grama A, Nevo E. High-density molecular map of chromosome

region harboring stripe-rust resistance genes YrH52 and Yrl5 derived

from wild emmer wheat, Triticum dicoccoides. Genetica, 2000, 109(3):

199-210.

Ma J X, Zhou R H, Dong Y S, Wang L F, Wang X M, Jia J Z.
Molecular mapping and detection of the yellow rust resistance gene
Yr26
microsatellite markers. Euphytica, 2001, 120: 219-226.

Wang C M, Zhang Y P, Han D J, Kang Z S, Li G P, Cao A Z, Chen P

in wheat transferred from Triticum turgidum L. using

D. SSR and STS markers for wheat stripe rust. resistance gene Yr26.
Euphytica, 2008, 159:359-366.

Francis H A, Leitch A R, Koebner R M D. Conversion of a
RAPD-generated PCR product, containing a novel dispersed repetitive
element, into a fast and robust assay for the presence of rye chromatin
in wheat. Theoretical and Applied Genetics, 1995, 90: 636-642.
AR, L. NS, dbnt dhERE AL, 2002:
370-373.

Li Z Q, Zeng S M. Wheat Rust in China. Beijing: China Agriculture
Press, 2002: 370-373. (in Chinese)

Hill-Ambroz K L, Brown-Guedira G L, Fellers J P. Modified rapid
DNA extraction protocol for high throughput microsatellite analysis in
wheat. Crop Sciense, 2002, 42: 2088-2091.

JETGAE. RN SRR SR R RS AT, et RO Y A,
2003.

Zhuang Q S. Improvement and Pedigree Analysis of Chinese Wheat.

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Beijing: Chinese Agriculture Press, 2003. (in Chinese)

JABH, TR, JkkAE4E. 1BL/ IRS S RAERIENEF AP
M. YEEE4R, 2004, 30(6): 531-535.

Zhou 'Y, He Z H, Zhang G S, Xia L Q, Chen X M, Gao Y C, Jing Z B,
Yu G J. Utilization of 1BL/ 1RS translocation in wheat breeding in
China. Acta Agronomica Sinica, 2004, 30(6): 531-535. (in Chinese)

Li Z F, Xia X C, Zhou X C, Niu Y C, He Z H, Zhang Y, Li G Q, Wan
A M, Wang D S, Chen X M, Lu Q L, Singh R P. Seedling and slow
rusting resistance to stripe rust in Chinese common wheats. Plant
Disease, 2006, 90: 1302-1312.

Kema Gert H J. Resistance in spelt wheat to yellow rust I. Formal
analysis and variation for gliadin patterns. Euphytica, 1992, 63:
207-217.

Sun G L, Fahima T, Korol A B, Turpeinen T, Grama A, Ronin Y I,
Nevo E. Identification of molecular markers linked to the Yrl5 stripe
rust resistance gene of wheat originated in wild emmer wheat, Tritium
dicoccoides. Theoretical and Applied Genetics, 1997, 95: 622-628.
Gerechter-Amitai ZK, Stubbs RW. A valuable source of yellow rust
resistance in Israeli population of wild emmer Triticum dicoccoides
Koern. Euphytica, 1970, 19: 12-21.

Peng J H, Fahima T, Roder M S, Li Y C, Grama A, Nevo E
Microsatellite high-density mapping of the stripe rust resistance gene
YrH52 region on chromosome IB and evaluation of its
marker-assisted selection in the F, generation in wild emmer wheat.
New Phytologist, 2000, 146, 141-154.

Tanksley S D. Molecular markers in plant breeding. Plant Molecular
Biology Reporter, 1983, 1: 3-8.

Landry B S, Kesseli R V, Farrara B, Michelmore R W. A genetic map
of lettuce (Lactuca sativa L.) with restriction fragment length
disease  resistance and

polymorphisms,  isozymes,

morphological markers. Genetics, 1987, 116: 331-337.

genes

Hovmeller M S. Sources of seedling and adult plant resistance to
Puccinia striiformis f.sp. tritici in European wheats. Plant Breeding,
2007, 126: 225-233.

William H M, Trethowan R, Crosby-Galvan E M.Wheat breeding
assisted by markers: CIMMY T’s experience. Euphytica, 2007, 157(3):
307-319.

Smith P H, Hadfield J, Hart N J, Koebner R M D, Boyd L A. STS
markers for the wheat yellow rust resistance gene Yr5 suggest a
NBS-LRR-type resistance gene cluster. Genome, 2007, 50: 259-265.
Gupta P K, Mir R R, Mohan A, Kumar J. Wheat genomics: Present
status and future prospects. International Journal of Plant Genomics,
2008: 36.2008. doi:10.1155/2008/896451.

Bagge M, Xia X C, Libberstedt T. Functional markers in wheat.
Current Opinion in Plant Biology, 2007, 10: 211-216

Bagge M, Liibberstedt T. Functional markers in wheat: technical and

economic aspects. Molecular Breeding, 2008, 22(3): 319-328.

UG Rt





