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1.2 FHAMHEE U7 NMFEEHNFEOPERBGERITE - REELR, EMNE
EFEREAT Mk, BEFHERERRE(14 £3)C, 85X 10 ~ 14h,

1.3 BSHENFEHEENE SHACHANKGEENERENTENRELF(R) H
5 2R A B R R AR, e P EAB R R A M MBS ETE LG
A2 2(1990) P! NERBUR T B 7 2k MR ST A% (1988) ) R/ NE SRR B T E
A K BREG H A P9 AR L LR T IE 45 4 AP Be AR B AL AR BT , R R HE A A 7
A7 SRR/ VR I, R BT LR T A AR R BT A A H A H B S RIAE .

2 HZREOH

2.1 PR SHEM

BT 1992.1993 £ X% 6 FIZ AR RFPIABHER RS REERTFRARED
TR N 1992 T 06, RENELAFHEENF EFMATEHFIREEE Y36 M
Yréb RGP Hybridd6, M A BR B W) H R F = EHE) 54 MRHEXS Hybridd6
AEMk, HPERIBRERB(0; ~3) M ETRERM (2 ~3) KWEH 131, RIEBRLHE
(3 ~4)/ 28 1, #H—H4rBETE 17°C %A T [E1#: Hybridd6, K48 T 8 ~Xt Hybridd6 &
BEBURERE R, 3T 1994 #9117 F1“93-17 43 Bl fir & A 5+ 30 54 31
S0 1991 435 G HEHE FR/NE BRI BT PR RER Y Hybridd6 , X H 43 B alifb )5
#£ 17°C 444 T [l Hybridd6 p3h, T E BB 3 L &R P 30 S A& 31 S #EEIEE
T BURTEE . SR ,1992 ~ 1994 48 [B]-t A Wy M B L BOR KRR R, 4 B 4
A AR B , R BUW R BN Hybridd6 Bohtttase , HRGBRP U5 B TR ERY 16 1
NELZGHENTE, BT —THBURER, BUL T 1994 FIERE 4 7 Hybrid46 Bk
A3 AR HY-3 BURR R, BIMES L F W &3, Hybrid46 BURASEE ML IR, B 1996
FEBMEE 9 PMEURERL,

F1FH T 1991 ~2001 4F[RIPEEE N HY -3 BORRBIIPEER R X A, R
EWXE, £EA LT 32 SHAKWEBEC M 20 4 00 FRFH L ETHE] 90 AR
BT JLA, T B2 MPE (F%  H AR B )i S ab) B (R B LS )
Ry B, MRESME HY3 BURKHAIRLEXRFEIEHMBRAJITMIIEE.
XXRE EBR KFRAMEASTEIL ER/NES®, BRGELZRSHA W Bk
MEBFHX BRI Sl X §) R HY-3 FX 5008 1, H LW E R B AR
SEXETHRNEHRBE L EREHEE
2.2 EBHEMEHER

FHEIA I, B LESERFENTUNEREREEEF 33 4, Hp ¥l ~10.Yr
15 Yr 17 Yr 19 ~28.Yr 31 ~33 B (RHE NS ETE) FRERE, Yrll ~ 14.Yr 16 Yr
18.Yr29 F Yr30 A BAKFURER , BA#E FHRERME " (Mcntosh R A B AR,
2003) . #RIETE Chinese 166 (I LREERE N Yrl, TF) .Heines VII ( ¥72) . Vilmor-
in23 (Yr3a +4a) Hybrid46 (Yr3b +4b) .T. spelta album (Yr5)  Heines kolben (Yr6) \Lee
(Yr7) Compare( ¥r8,19) ,Clement( Yr9, Cle) ,Moro( Yri0 ,Mor) .VPMI( ¥r17) . Selkirk .
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Table 1 Detection of CY32 during 1991 - 2001
¥ 328
F45 X FERF iR
Year Location Cultivar CY32
frequency
1991 HigES FALTE ) BB
1992 HHRES 2R15 A+
1993 BILGRM B AN (K R, M 11 JUE 12,4258 .7023 RHF
HE(EP)
1994 PO BT H R CEREK) 93-1763 K 131 K 92 . K2k 39 K4 5 1.7
1995 @ (R GBI EHE) CHR(HE. Z3I9NE 8B JNE 12 5.4 93064, 3.9
xK) 9458 #MH19.2XK1 5
1996 P (BEEGRILSH. 2R FE. Z3BH 11 43 PH 19 .48 PH 20 .48 [0 25 48P 26 . 10.3
R . =& SR FR ST E) . 2 {8 17 BAFE N E 8792474 90-1325 8723,
Bl (K RE) , Bed (GRAE . 94-1051.)I1%F 8 5. JIIF 13.JII&F 25,
TP BE ) /23 5 KE11.515] 655 %
1997 RS (WD, WP (EME)  #40GRl HHA9 )T 8 B.191. % 169 4Kk 4 B 5.9
i7) BT OB R I B BRLS.F508 5584334,
T, NPT R HR PR 84(+) x B 95F5-2290
HE K HE) . FEB(ET).
1998 PN (REB.FEE) B (XK HH), BRI 13 FE 14 .26 7110191 JERAH . 4.8
Bl (R E KR ) HE FiE 20.81-7-51. &5
1999 HRg(HI) . =B CREE) R, W) &4k 45 P 335 4826 )1 F 21.4=3. 9.1
(BRI EEE U B LRI, 26,228 41 107 343 24 BE 10,
£EER) HR(XE.KK) B 8915 &
2000  MAAE.BRPE(NHRAE)  HA(RK. % 30. B 15.98027 EAH . 11.7
Bk , U (R E ERIT IR XU F85130.2%X3 B . THER
BB P IRk
2001 BEFE(KR.TRBE . FXG. KK, 2P0 19/ 182 .253.5148 §7 % 9178 . B & 49, 28.8
Az e R KEJEE. L. 96(2)-18(2) Bk 6-23 .54k 132 B 28 . &KX |

PR IRED H A (K

B M) I OB HBRILE.
B FER &)1 TR R
Bl AR B G LER) I
(K8 B8 (ET), 5%
(KE. X%

S HEESS229.ER4 5 KB FEL S,
P 163 \MS1.98015 .4 [ 21 K 11,

Telrl9  Telrl6 J1] 2 28 B K 2419 )| % 22,
Chinesel66 .95 44 It ¥} 50744 ,P336 1258 ,

1541 3601 . %} 3027 45 FH 11 Xt 4 5 B ¥ 30,

TR 17 . 558, 1 B . Pk 229 .5 9415 . %8 81513

(Y127 )Funo ( YrA) .Alba (YrAlba) .Carstens V ( ¥rCV) ,Gaby ( YrGaby) ,Resulka ( YrRes) .
Strubes dickkopf ( ¥rSD) ,Spaldings prolific ( ¥rSpP) il Sumon92/Omar ( ¥rSO) I Kyl & #E
Wik$ 32 55F 16 MEHEHE(FR2), B BRafh s, &4 32 SHEEHRM
A E FAENE  BE&T 32 SHTHIEERRE.

EJb R E AR B R Pl AT E 7 H A 19 B ()R B E T 3R E 26 > EE D
& T RAAGTIERS 28 .29 31 MI32 5 iy BUBK A DL ML , S R WR3 HURHER IS
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£2 P32 SHEEIEFHRTDHHELEATXNLR
Table 2 Virulence genes of CY32 and main Chinese races of P. striiformis

IpFE FHERML HE

Race Virulence genes Number
%255 CY25 1,2.3.8.17.19,A,Gaby 8
428 & CY28 1.2.3.7.8.9.19.27 A Alba Cle Res 12
%429 2 CY29 1.2,3.8.9.19.27 A .Cle .CV ,Gaby ,.SD 12
&% 30 5 CY30 1.2.3.4.8.9.17.,19.,27 A Alba .Cle CV ,Gaby ,Res .SD 16
%4131 5 CY3l1 1.2.3.4.6.7.9.27 ,A Alba Cle ,CV,Gaby ,Res.SD.SO 16
%325 CY32 1.2.3.4.6.9.27 A Alba Cle,CV Gaby, Res SD,SpP.SO 16

£3 REIH®NEKFAHMHE KD 32 NEFRTMHEOREBHRE
Table 3 Resistance of main wheat cultivars and resources to CY28, CY29, CY31 and CY32 at adult stage

S Z b 28 129 & 31 & 32 Ty S&P 28 S&RP29 & 31 £F 32
Cultivar CY28 CY29 CY31 (CY32 Cultivar CY28 CY29 CY3l (Y32
K 1% 37 Tianxuan 37 R M R M-S %% 5 5 Yangmai 5 R R M-S M-S
$1 17 Zhongliang 17 R R R M F#5 20 Xifeng 20 R R s S
B 21 Lumai 21 M S S M-S B % 196 Longjian 196 R-M M R R
3% 22 Lumai 22 M S S S #E 21 Yumai 21 R S S R-M
3 18 Yumai 18 MS S s S | #$8 2 Fengkang8 S s s s
EZF 49 Jinmai 49 S S S S H 4 22 Guinong 22 R R R
#3411 Mianyang 11 S M 5 S 7K 11 Shuiyuan 11 R R S S
43/ 19 Mianyang 19 R R M-S M Joss Combier R R R-M R-M
43 FH 26 Mianyang 26 R R R-M M Mega R R R R
JI}Z£ 26 Chuanmai 26 M M S S Maris Huntsman R R R R
JHF 12 Chuanyu 12 R-M M S S Hobbit R R R R-M
%215 Eenl M ) ] S Cappell-Desprez R R R R-M
%g 7101 Wan 7107 R S S S R/ BE(%) 65.4 46.2 42.3 30.8
7 158 Yangmai 158 M S R-M M-S Percentage of R
T:RMASHBIFERRMEHA0~0;,1 ~2 F13 ~4, Note:R, M and S indicate infection types are 0 —=0; , 1 -2

and 3 -4, respectively.

B, X 4&H28.29 31325 RAHUK (R) K51 & T % & FF #965. 4% .46.2%
42.3% F130.8% , sHHTIRHIZ S 32 SAEMEH Y9 B BRI MERMF, MFH 8
5 0B 1 5. FX 49 MRk 37 BABURNE, M@ e ERREE 22. 8% 18.)11% 26,
JNE 12 Fid5ig 20, g%k 98 11 9151 655 MM 11 FEERFEAHENE. B, KEAR
B B MR A /N ERG 80% , B 6 MTAERBMAR 2.7 x10°hm”, BT
%p 32 SRy ISR R B/ E B R ERE 90% 2 8B, Bk &4 32 SBURTEETR
I RAITZREE R, R RERER.
2.3 FH32 SHIME

MEEEER, &+ 32 5 HIARARET,2000 £ E A BT A& T 31 55,2001 5
SR EF, KBS LT 31 5, BBREN 28.8% 02 H 1992 F44 29 SHIAEE
K EIR, —A/NFE W 18 KR (1) (AW & 325 8 By EE M MATD
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Fig.1 Frequencies of CY31 and CY32 during 1994 —2001 in China

Fho %&b 32 S7ERERS CH A RN B S BRFEE IT. 2000 FEEH R CEREE AL, A
4 18.54% , 2% 31 SN 4. 88% ; ZEBR PG A1 U ) BOAR 43 51 hy 28.57% F19.37% ,
WFHE AL, UK T &SP 31 5, 2001 S£470 32 SRR VHH WMz EY EFNE
7 JAZR 5N 45.7% \21.4% 27.2% #123.3% ,
2.4 FRRNSEREFFEROBHET R

JE4ESR , Hybrid 46 ASBF H PSR E A EF,2001 &4 57.46% , 5 2000 449 39.5%
M EFHEERK, IR SH/NEE, & 3031 7132 S H5RKABE, ZF 5
PR ,1999 2000 F12001 FE4r5H1k 25.2% 28. 7% F145. 6% , /NI RERER
Ko FIMEFERZERHDP LI L, B a4 2] Hybridd6 - 28 8, i g H G ABEST
PR BN E/E NE6 RAMERMM KER WKXR EER FER BEAM
BiERBFHEHRBROERY HRRA ZHEE &, TAEREE SRR,
BIMRERGEEHAEERER, HEUERR  HR I S M S R EmAe T
ERATRES . £ R ERBRLEEN T REE FEEX, XKW TR EHREESE
KN RETFF B TR ARITHER T . RIEAT 32 SHFEEMMEFR /DR R
KEZER RRFIERL 196 . 7K 22.Yr5.YrI0 Yril YrI2 Yri3 Yri4 Yrl16 Yri8 Y29,
Yr30 FEASAED | FR iR E AR A ST, ISR (IHEER) At R K
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Discovery and studies on CY32, a new race of Puccinia
striiformis f. sp. tritici in China
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2. Institute of Plant Protection, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China;
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4. Northwest Sci-Tech University of Agriculture and Forestry , Yangling 712100, China)

Abatract: This paper presents the discovery, identification and studies of new race CY32 of
Puccinia stritformis £. sp. tritici in China. CY32 was firstly detected in 1991 on Red Abbondan-
za in Qinghai. Tests on carrier lines of Yr genes have shown that CY32 has 1.2.3.4.6.9.15,
27 A Alba Cle .CV ,Gaby Res.SD . SpP and SO virulence factors. 80% of released commer-
cial varieties, stock varieties and resistant resources of wheat are susceptible to CY32, and thus
there is a strong directional selection pressure conducive to the development of CY32. Frequen-
cies of CY32 from 1994 to 2001 suggest it is becoming one of the predominate races in a rela-
tively long period of time to come. This newly emerged race and its development will have pro-
found effects on stripe rust occurrence and resistance breeding in China. It is recommended that
resistance breeding give priority to CY32 and other predominant races.

Key words: wheat; stripe (yellow) rust; races; physiological specialization; epidemics



