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Abstract: New virulences to Chinese stripe rust differentials cv. Guinong 22, collected from Pi County, Sichuan
Province, China, were reported, whose important traits were virulent to Yr/0 and Yr26 which were effective
genes to Chinese stripe rust populations in China. The virulence spectrum to International and European differen-
tials was tested. The new isolate CM42-3 was designated 82E8 with virulence formula (avirulence/virulence) 1.
345.11.15,17.18,25.27 .28 31,32 .5d .Sk .Sp/2.6.7.8.9.10.24.26 .29 .30, Su. And CY33 was named
43E190 by the international nomenclature of physiologic races with virulence formula 5,70 .15 .24 .26 .27 Sk .Sp/
1.234.6.7.89.11.12.17.18.25.28.29.30.31 .32 A Su. The pathogenicity to 115 bread wheat cultivars was
carried out, indicating the potential threat of 82E8 to Chinese winter wheat varieties. In addition, the reasonable
strategy of deployment of Yr/0 and Yr26 was discussed.
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Table 1 Infection types of Isolate CM42-3 and race CYR33 of Puccinia striiformis f.sp. tritici Pst
on near-isogenic lines and known Yr genes at the seedling stage

Entry YR gene Tester line CM42-3 CY33
1 YRI Chinese 166/6 " Avocet S 0 7
2 YR1 Chinese 166 (W1) 1 7
3 YR2 Kalyansona 6-7 6-7
4 YR2,6 Heines Kolben (W3) 2-3 5-6
5 YR2,6 Heines Peko (E3) 5-6 6-7
6 YR2,HVVII Heines VII (E8) 2-4C 7
7 YR3,ND, + Nord Deprez (E4) 4-5 7
8 YR3,V23,+ Vilmorin 23 (W4) 5 6-7
9 YR4, H46 Hybrid 46 (E1) 4-5 5

10 YR5 Triticum spelta/6 * Avocet S (W) 0 0
11 YR6 Oxley/6 “ Avocet S 7 7
12 YR7 Lee/6" Avocet S 7 7
13 YR7,25 Reichersberg 42 (E2) 4 6-7
14 YR7,22,23 Lee (W2) 7 7
15 YRS Compair/6* Avocet S 7 7
16 YR8,19 Compair (E5) 7 7
17 YR9 Clement/6 * Avocet S 7 7
18 YR9,12,cle Clement (W) 1 6-7
19 YR10 Moro/6 " Avocet S 1-2 0
20 YR10,Mor Moro (W5) 7 1
21 YRI11 Joss Cambier/3 " Avocet S 4-5CN 7
22 YRI12 Mega/3 " Avocet S 7 7
23 YRI5 T.dicoccoides/6 * Avocet S 0-1 0
24 YR17 ( Shortim/VMP) /6~ Avocet S 5-6 6-7
25 YR18 Jupateco R/6 " Avocet S 4-5 7
26 YR24 (Meering//K733/T.tauschii) /3" Avocet S 6-7 1-2CN
27 YR26 Haynadia villosa/3 * Avocet S 6-7 1-2CN
28 YR27 YR27/6" Avocet S 5-6 5-6
29 YR28 Avocet-YRA™ 5-6 6-7
30 YR29 Pavon 76 7 7
31 YR30 Parula 6-7 7
32 YR31 Avocet-YRA” 4-5 7
33 YR32 YR32/6" Avocet S 5-6 6-7
34 YRA Avocet R 7 6-7

35 YRSK Opata 85/3 " Avocet S 5-6 5-6




44 R B~ 4T 45 4
Continued Table 1

Entry YR gene Tester line CM42-3 CY33
36 YRSP Spaldings Prolific/6 " Avocet S (E7) 1 0-1
37 YRSu Suwon 92/Omar (W7) 6-7 7
38 YR32,CV Carstens V (E6) 2-3CN 7
39 YR25,SD Strubes Dickkopf (W6) 2-3CN 7
40 Avocet S 7 7
41 YR6 Trigo Eureka 5-6 4-5
42 Fulhard 7 7
43 Lutesens 128 4-5 7
44 Mentana 3 7
45 YRVill, YRVil2 Virgilio 1 6-7
46 Abbondanza 6-7 6-7
47 Early premium 6-7 7
48 YRA,+ Funo 7 7
49 YR3 Danish 1 1-3 6-7
50 YRJul, Ju2, Ju3, Jud Jubilejina 1T 7 7
51 YRI1 Fengchan 3 6-7 7
52 YR9, + Lovrin 13 1 7
53 YRKyl, Ky2 Kangyin 655 0-1 0-1
54 YRSu Suwon 11 7 7
55 Zhong 4 2-4 0
56 YRO Lovrin 10 0-1 6-7
57 YR3b, 4b, H46 Hybrid 46 1-2CN 4-5
58 YRS Triticum spelta L. var. album Perc. 0-1 0-1
59 Guinong 22 6-7 1-2CN
60 Mingxian 169 7 7
61 YR26 YR26/6 " AOC( SF09-338) 7 1-2CN
62 YR26 Yr26/6 “ Avoces S ( SF08-367) 6-7 1
63 Lantian 17 ( WF08-676) 6-7 NT
64 Lantian 18 ( WF08-677) 1 NT
65 Nannong 04Y10 (WJ07-22) 7 NT
66 Nannong 05Y628 (WJ07-28) 7 NT
67 Nannong 06Y86 3 NT
68 Chuanmai 42( Chuan 99-1572) (WF08-640) 6-7 NT
69 Chuan 99-1572 8 NT

Note: NT=Not test.
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Table 2 Evaluation of 115 commercial cultivars for resistance to isolate CM42-3 and race
CY33 of Pst at the seedling stage

Entry Cultivar CM42-3 CY33 Entry Cultivar CM42-3 CY33
1 Zhengmai 9023 7 7 38 Zhengmai 98 0 NT
2 Yumai 18 0-1 7 39 Emai 14 5-7 7
3 Yannong 19 7 NT 40 Miannong 4 0-1 NT
4 Shi 4185 0-1 7 41 Heng95 Guan26 0-1 0
5 Jimai 19 7 NT 42 Lantian 10 0-1 NT
6 Yumai 34 7 7 43 Xinmai 11 0-1 0
7 Yumai 49 7 7 44 Yanzhan 4110 7 3-4
8 Han 6172 0-1 7 45 Zhoumai 16 0-1 7
9 Mianyang 26 7 7 46 Shannong 664 0-1 7

10 Wanmai 19 5-7 7 47 Wanmai 369 0 7
11 Han 4564 1 7 48 Gaoyou 9409 7 NT
12 Yangmai 158 7 NT 49 Zhengnong 16 7 NT
13 Jinmai 47 7 NT 50 Chuanmai 39 7 7
14 Zimai 12 3 3 51 Chuanmai 42 7 2
15 Chuanmai 107 7 NT 52 Yangmai 15 7 3
16 Mianyang 28 7 NT 53 Wanmai 48 2-3 2
17 Yumai 69 7 7 54 Xinmai 18 7 NT
18 Xiaoyan 22 2-4 7 55 Zhongyuan 98-68 7-8 7
19 Yangmai 11 3 7 56 GS Zhengmai 004 0-1 7

20 Jingdong 8 1 0 57 Zhoumai 17 0-1 NT

21 Lumai 23 7 7 58 GS Zhengmai 005 3-4 7

22 Yumai 47 0-1 7 59 Jimai 21 0-1 7

23 Huaimai 20 0-1 7 60 Taishan 22 1-3 NT

24 Jinan 17 4 2 61 Heng 5229 0-1 0

25 Weimai 8 1 NT 62 Changhan 58 7 0

26 Jimai 20 7 2 63 Yannong 21 7 7

27 Yumai 58 7 0 64 Chang 4640 1-2 7

28 Jinmai 54 7 NT 65 Chuannong 19 1-2 NT

29 8901-11 7 0 66 Yangmai 17 7 2

30 Jing 9428 7-8 7 67 Zhengmai 366 1 0
31 Yumai 41 7 0 68 Lianmai 2 0-1 7
32 Wanmai 38 5-6 4 69 Xinong 979 7 7
33 Yumai 54 3-5CN 7 70 Zhoumai 18 0-1 7
34 Lumai 1 0-1 7 71 Fanmai 5 0-1 7
35 Shaan 229 0-1 NT 72 Bainong AK58 0-1 0
36 Luohan 2 3-4 7 73 Wanmai 50 3 0
37 Gaoyou 503 7 7 74 Wanmai 53 3 4
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Continued Table 2
Entry Cultivar CM42-3 CY33 Entry Cultivar CM42-3 CY33

75 Fumai 936 7 7 96 Zhongliang 25 2-3 7
76 Pumai 9 7 7 97 Zhongliang 26 7 7
77 Qinnong 142 0 NT 98 Zhongliang 200192 7 4
78 Yunong 949 7 NT 99 Zhongliang 99293 7 2
79 Xumai 29 0-1 0 100 Zhongliang 9589 0-1 2
80 Heng7228 0-1 3 101 A3-5 0 7
81 Hedong TX-006 0-1 7 102 Tian 9633-1 0-1 7
82 Yunhan 22-33 7 7 103 Chang 6878 2-4 7
83 Lantian 11 0-1 7 104 Lunxuan 987 0-1 7
84 Lantian 12 0-1 7 105 Xu 856 0-1 7
85 Lantian 14 0-1 7 106 Shijiazhuan 8 0 0
86 Lantian 15 4 2 107 Huapei 5 0-1 4
87 Lantian 17 7 1 108 Ping’ an 6 0-2 7
88 Lantian 18 1 2 109 Xiangmai 986 0 NT
89 Lantian 19 4-5CN 7 110 Tongzhoumai 916 4 7
90 Lantian 20 0-1 7 111 Xinmai 19 7 7
91 Lantian 21 0-1 2-3 112 Zhengmai 9694 0-1 7
92 Lantian 22 0-1 2 113 Luomai 21 0-1 7
93 Lantian 23 0-1 2 114 04 Zhong 3604 0-1 0
94 Zhongliang 22 0-1 7 115 Taikong 6 7-8 7
95 Zhongliang 24 0-1 7

Note: NT=Not test.
3 Gig5itie

YE& T 2010 55 KRB X /INE S R 2%
K Yr26 A BRI BERE" o Bl IS e S A R Y
HERPE S TS MEH KRB H Y26 NIRRT
i B A 92R137 RIS R AN AR 04Y10
(RN 92R137/4% % 158//4% % 158) . H 4K 05-
628 (il /N2 -FEEH TN R 92RI3T/ 7 158) |
R4 06Y86 (MV964091/ T2 9 &) %K 17 &5
(92R137/2K 6 5) & A Yr26 (=Yr24) W)l %
42 T BN 5N i b DX SR B0 T P S 1Y
b F 99-1572 (H E £ N Z 42) AT HEEIAE
SEIRFH ] X R /N 27 R 0 M ) A Ak 22
U BT AR CMA42-3 BRTE g XF Yrl0 Fl Y26 F
ARG, P E/NE RS AE L 5
R DSR2 N B I ZZ 42 43 B 1)
CM42-3 FRREETE2E R RIIH y G22 B 268

(X 5RAe 22 %0 a7 B HA B REE) ;i G22-1
KRR E/NEZZERENT E RS
CM42-3 BYAR[E] , W FRZ R V26 , (EAE L RA
SEREORET XS Yr10 F1 Yr26 BATBES TEVER
AR TR ARG A, G T PRy 4% A
[ AR /N2 25 B T AT /INRl Y33 HEAT LX)
R, W BAH T L bRy 24 e
FUZFEHEARGE LIk, A6 A ™ b i 4 Wi 1) HoAy
R R Bl AR S5 Y B R 2 — MR e i fE
SONOZB R KRB TR R, AR
HEAT T MR CM42-3 B 2B B B DU | JF0F
T HXF R A = A I e e, WSS R,
HXF RN SR A R fE W, s R 17 )
A2 TrF 20 B 58 HiA 8901-11 5% 41 &
& 4110 #7542 15 42 17 K5 58 . th %k 200192 h
2% 99203 4 | PRI A 3 B fit FiAE X2 i A e o o A —
SE TR 78 S R I s 45 06 T o) 4% 6 96 & AE



1 XK 45

INZGUSR AL Yr26 T/ N R 0 R HG o B /N A2 R e e S B0 1 23 A 47

AT DL SR TR | DA A B KAk

FBE CM42-3 FE 1P HA X Yrio R Y26 (1)
BRG BRI — B X R /N2 i B 7 BT
Kfehr, BRTX 2 A5 3R E A 555
FROGEN 7R g AL, JeHAE ] H

T BN S N PSR B R R N R I

llﬂ: Wh T AR X — 15 DL P2 B T Y
B W /> Moro (Yrl10) | % £ % 92R137
(Yr26) 55 R BT 6 A 4 FH A0 58, 3 > sl A 4 )
A IR BB DR b B 98/ R R R AORT BE
ANF Y R BT DT 3R A /N 22 o R R T AR 2
KryitE,

S 3k

[1] Wang C, Zhang Y P, Han D J. et al. SSR and STS
markers for wheat stripe rust resistance gene Yr26[J].
Euphytica, 2008, 159:359-366.

[2] WuL R, Wan A M. Strategies of sustainable control
of wheat stripe rust in China(in Chinese) [J]. Scientia
Agricultura Sinica ( HELPEE) | 2000, 33 (5):
46-54

[3] NiuY C, Wu L R. The breakdown of resistance to
stripe rust in Fan 6-Mianyang wheat cultivars and
strategies for its control (in Chinese ) [ J]. Acta
Phytopathologica Sinica ( /5 #) % B2~ ¢ ), 1997, 27
(1) :5-8.

[4] Park R F. Breeding cereals for rust resistance in
Australia [ J]. Plant Pathology, 2008, 57 (4):591—
602.

[5] Chen X M. Epidemiology and control of stripe rust
( Puccinia striiformis f. sp. tritici) on wheat [J].
Canadian Journal of Plant Pathology, 2005, 27 (3):
314-337.

[6] LiQ, XiaT, LiJJ, et al. Determination of pathoge-
nic range of T4 new strains of Puccinia strifformis f.sp.

‘Zhong 4’ (in Chinese) [J]. Acta Phyto-
pathologica Sinica (1849 ¥E2£ 4t ) , 2011, 41 (6):
604-610.

[7] Wan A M, NiuY C, WulL R,

tritici to

et al. Physiologic

[10]

[11]

[12]

[13]

[14]

[15]

specification of stripe rust of wheat in China during
1991-1996 (in Chinese) [J]. Acta Phytopathologica
Sinica(FEYIHBEAAR) , 1999, 29 (1) :15-21.

Zeng S M, Zhang S Z. Epidemiology research for plant
resistance breeding [ M ]. Beijing (dt 5T ): Science
Press (B} At ) ,1998.

Liu T G, Peng Y L, Zhang, Z. Y. et al. First detec-
tion of virulence in Puccinia striiformis f. sp. tritici in
China to resistance genes Yr24 ( = Yr26) present in
wheat cultivar Chuanmai 42 [ J]. Plant Disease, 2010,
94 (9) :1163.

Wellings C R. Puccinia striiformis in Australia: a review
of the incursion, evolution, and adaptation of stripe rust
in the period 1979 — 2006 [J].
Agricultural Research, 2007, 58 (6) :567—575.
Johnson R, Stubbs R W, Chamberl, N. H.,

Australian Journal of

et al.
Nomenclature for physiologic races of Puccinia striifor-
mis infecting wheat [ J]. Transactions of the British
Mycological Society, 1972, 58 (6) :475—-480.
Hovmgller M S, Henriksen K E. Application of
pathogen surveys, disease nurseries and varietal
resistance characteristics in an IPM approach for the
control of wheat yellow rust [ J]. European Journal of
Plant Pathology, 2008, 121 (3) :377-385.

Line R F, Qayoum, A. Virulence, aggressiveness, e-
volution and distribution of races of Puccinia striiformis
(the cause of stripe rust of wheat) in North America,
1968-1987 [ R]. USDA Bulletin, 1992, 178-844.
LiGQ,LiZF, Yang W Y, et al. Molecular mapping
of stripe rust resistance gene YrCH42 in Chinese wheat
cultivar Chuanmai 42 and its allelism with Yr24 and
Yr26 [J]. 2006,
112 (8) :1434-1440.

LiuT. G, Wang B T, Jia Q Z,

Theoretical and Applied Genetics,

et al. Physiologic
specialization of Puccinia striiformis f. sp. tritici in
China during 2010—2011 (in Chinese) [J]. Journal of
Triticeae Crops( ZRAEHZ4R) , 2012, 32 (3) :574—
578.

TG B RR



