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Abstract: Due to the annual low average temperature, wheat stripe rust (Puccinia striiformis {. sp.
tritici » Pst) could complete the annual cycle independently in Zhaosu County, Xinjiang. Meanwhile,
neighboring Kazakhstan to the west, the Pstz in local may have exchanges with foreign ones. There-
fore, it is of great significance to identify physiological race of wheat stripe rust in this county. In this
study, 100 samples of wheat stripe rust was collected from Zhaosu county, Xinjiang in 2023, which
was conducted to identify physiological race, then to clarify the physiological race composition in this
region. The results showed that a total of 16 physiological races were detected, among which CYR34,
CYR30, Gui22-13, and Sull-2 had higher frequencies, accounting for 21.62%, 10.81%, 10.81%,
and 9. 45% respectively. Guinong 22 group was the dominant group, with a high frequency of 39. 19 %.
The occurrence frequencies of strains carrying resistance genes Yrl, YrA , Yr3, Yr6, YrVirl-4, YrSu ,
and Yr9 were all greater than 70%. However, the available resistance genes against stripe rust include
Yr3b+4b , Yrjul-4, Yrl, YrKyl-4, Yri0, Yr24/26, and Yr5. The physiological races of wheat stripe
rust in Zhaosu has abundant diversity, with CYR34 race becoming prevalent in the region. Some re-

sistant genes have basically lost their resistance in Zhaosu County.

W B #1.2024-04-09 f& 11 B #1:2024-05-09
E&TH HEARRFHRETH (32360659)

% —1£& E-mail: xjauzeng@163. com (¥ i &)
BIFAEE E-mail:liugi@xjau. edu. en(X] ¥)



« 588 - # K F W

EE

#
et

Keywords: Zhaosu county; Wheat stripe rust; Physiological races; Virulence analysis

NERMARA=ZRFEREEYZ — B FIE
Wi /N B ALY C Puccinia striiformis 1. sp.
tritici) TR R /INZE 55 5 0 = 5 R /N 2 AR B 7
M B . SRR R IRAT I/N 2 4 R R el
B Ay R R v /N A AR I N TR
AT X T A8 i B AL TR 45 b X /N2 2% 455 0 Lk
T XN Y S R B TR AL
b DXV e F L Ay I P i R — S B LD B A Y
7 L) 7l . HCAR B v 3, e AR B B L P T
W % e ST IH AT B T IR S P AL A5 Ml IX e B
WrdH AT REAEAE SC Ui . [AI B B O B A0 e AR &
KR ARG AR IR BEE 2.9 C AR RE K
#iA 511.8 mm A S Z ., KK =S [ 41 Ry
ROERMZ TR, WX 2 TaM, NEXER
JR R B A IS AR L VA A LB I AR TR A
TRl B AR AR TN R
P B AT 5% 3 2 4R v T B AL AT A8 Ml DX AT AR BN
Tofr 88 0 R BE VA3 BT o i Bz b XK IR 11 87 Je Bt
AR 22 FERE AL F B0 ZEES L AP AL 28 b DX 11 /N
5% RSB AL S5 1 oy B e 7R 1 % IX 3t 4% &2
FEVE AT, AN [a] B 17 22 8] A7 78 4 4025 00 T U5
SEW . F A SRR N A A A I
117 A D0 B AT P PP 6 e IR BN SR TR
WFIE B /D, W 5 SR 8 b BB 55 R A0 2%
PEAEFS /N 22 25 85 T B PT LA 7 O B 53R 8 4% T
B oy 7 S 7 A B SO /N Rl A DXCRT RE A AE
HoAts Hy X B PR AS UL . PR, WM >0 /N 22 AR 4 TR
Az 3L/ INFI R R 5 4 6T 57 S8 b, DX BT o R AT R A
o ik PA] O 8 42 it T 02 0 40  T) I Xof A7 L ) 4% 3 IXC
INE SRR R RATI R RS %,

1 #MeEF &

1.1 MNEEXFEHERMURE
2023 4F 8 H REW S AT 2 7 b
JUBYINAE S BEAREE 100 0y . SREEWIIR A0 I
RV 475 60— 7 6 R0 T o5 XE 7 BT A9 - ), B Al
FHAR TR FRAE T8, BT 5 TR AR Y L 10 SR A
ARPEAER CREM S L4 BkmES . &
F 4 C TSR R .
1.2 NEEFEHERGUSTE
1.2.1 D&% Hrs ¥¥E5%5%
NSRBI A B T S Y TR R AR

M R 2 2 e N LA 3 AT . /N2 o ol oy S
i PR T 169, Bk b KA 15 19 B, B ) 36 A
A ER /N (HAR 10 cm) H, B 4G A
15 B, BT (11£3)C A TREER &
1.2.2 RAAEK

FE/NE K 2 — i — O S A 2 b, 2 Fh AT —
Ko T 7K v Bk g i 6 1D 1Y 2B 4= 2% T, i e T
fia) - S b BT A 0 AR Y 3 R L CEL AR 10
em) KIS, NG T 4 °C SR TR 8~12
h, R T b 2 o 2 (0 55 96 - 1), B AT T4
1.2.3 #&#

Fe BRI B — R i 3% 1 S L W 0. 01 %
iR 80 KR AR 5 PRHURA B A+ 55 2 /N7
MR SRR RO b R SR U KN B TR
FEH R ORIE 24 ho R EESN 9~11 °C, A XS BE
S 80% ., MR RN T AMEEMNE &K
R B SR R 14 C LB /K 12 h
/12 h, YIRS 8 000~10 000 Lx,

1.2.4 AT

b 15~20 d J5 . it R i g W A 2 AT
HEJ5 HEAT DA AISCBE R B T B R e e N 2
FOBEMFREZEELE T ET 4°C THS
A ., EEREM 3~5 WHEWES 10~
15 mg A& 6% H] T A= /Nl 45 78 1 540 4t
1.3 NEXFEEBENINMETE
1.3.1 NI AEFHFREZTFTE

DL S B 15E 169 A S X IR, SR o [ 5E
FHEY 19 AS/INZZ 2% 85 TS 300 2 = ol o X AR F 52 R
RN R A BN AT S e . S E E
FCPr S PSR WL AR 1,

1.3.2 AmpFERT

FRMFEENKE 1 1 0WIR 5 %4
ol 7 AR ) o Sl Ak 5 B0 TR R 4 R T 2 A
INZEE R b R R SRR R B 1697 T RS
Bt IR I B PR A N E R
Je R, Y RIA 45 0.05.1.2.3.4 3L 6 b
(F 2D FATR 43 Horp 0~2 AR (R) .3~ 14
RNIR(S) . WIESHRIELENF £ LY A
JE R 78 4545 T AR B/ N Rl R



55 5 1 WY SR 45 BT AR R R BN A O AR BN 4 . 589 -
F1 ENFEREREER
Table 1 Differential host and resistance genes
s IINFZ A LRGN ETReE IINFE A b3 |
No. Wheat variety resistance genes No. Wheat variety resistance genes
J1 Trigo Eureka Yr6 J11 7% 35 Fengchan 3 Yri
J2 Fulhard Yr+ J12 W RAK 13 Lovirn 13 Yr9 . Yr-+
J3 1% 128 Baochun 128 Yr+ J13 5] 655 Kangyin 655 Yrl ,YrKyl-4
J4 K 1429 Nanda 1429 Yr+ J14 JK ¥ 11 Suwon 11 YrSu
J5 4EJR Virgilio YrVirl-4 J15 H1 4 Zhongsi Yr+
J6 FT%h Abo Yr+ 116 R 10 Lovirn 10 Yr9 ,Yr+
J7 ¥ Hanyang Yr+ J17 Hybrid 46 Yr3b ,Yrdb
J8 Bl % Funo YrA+ J18 Triticum spelta album Yr5
J9 F}# 1“5 Danish 1 Yr3 J19 H4 22 Guinong 22 Yrl0 ,Yr24/26
J10 JE Bz 2 %5 Jubilejina Il Yrju-4 —
x2 NEETFEHBEELBSRNRAE
Table 2 Classification standard of infection type at the seedling stage of wheat stripe rust
(23] &l i AR A A
Infection type Scales Symptom descriptions
U 0 I _F AR 7 A AT AR AT L P R
Resistance
0; b= AR NBURS BEBE , N 7= A B 7T
1 I b 7= AR R BE 4% AR B, B AT HEAR N B H AR
2 S /NF ep S5 N b A L i 2 U PR B I AR
B 3 BT BOR B 2 HR B AL SUf R 4

Susceptible

4 RS FNITEG RN 2

0~2 RN AP (R) ,3~4 HR 4 JBRER(S)

Grade 0—2 indicate resistance to stripe rust, and grade 3—4 indiicate sensitivity to the disease.
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Table 3 Race of Pst identified in Zhaosu County in 2023
K Grou A BN R b e JINFfART R B iR
roup Physiological race Sample quantity Frequency of race/% Frequency of group/ %
LA/ 28 Y CYR23 1 1.35
Early physiological 2.70
race group CYR25 1 1.35
% 10 KT CYR28 3 4.05 0
. 5. 4C
Lovrin 10 group #% 10-2 Lov 10-2 1 1.35
CYR30 8 10. 81
Hybirdd6 31 CYR31 5 6.75 2o o7
Hybird 46 group CYR32 3 4,05 .
Hy-4 1 1.35
Sull-2 7 9.45
Sull-9 1 1. 35
N -
Sfjf;] W 7g<ffup Sull-10 2 2.70 17.57
Sull-13 1 1. 35
CYR33 2 2.70
. N CYR34 16 21.62
(‘uﬁﬁgzgfgﬁriup # 22-13 Gui 22-13 8 10. 81 39.19
Bt 22-14 Gui 22-14 5 6.75
K IF2% Unclassed 9 12.16 12.16
R4 2023 EBAENEXEFEENMELNTEENRER
Table 4 Pst infection types on the differential host in Zhaosu County in 2023
U /N A e
Early i 10 A Hybrid 46 25 KU 11 2 HE Ak 22 KR
N hysiological Lovrin 10 Hybrid 46 grou Suwon 11 grou Guinong 22 grou
w9 2 physiolog aroup y group group g 22 group

Differential host__ a¢¢ group

p - s i
CYR23 CYR25 CYR28 i 10-2 CYR30 CYR31 CYR32 Hy-4 Sull-2 Sull-9 Sull-10 Sull-13CYR33 CYR34 PR SR

Lov 10-2 22-13 22-14
Trigo Eurcka S SR S S S S S SR s S R S RS S R s
Fulhard S S s S S S s s s s s s s s s s
R4 128 . . . . . .\
g e S S S S s s s s s s s s s s
Bk 1429 . . . .
o S S S R S S s s s s s s s s R s
4R Virgilio R S S R S S s s s S R R SR R
Bl Abo S S S S S S s s s s s s s
S Hanyang S S S S S S s s s s s s ¢ SR
fif & Funo S SR S S S S S S S S S S S S S S
v [=)
’gf 15 s SR s s s s s s s s s s s s s s
anish 1
¢ =
R 2% R R R R R R s s R S R S s s s s
Jubilejina 1l
e =}
s S S s S S S s s s s s s s s s S
Fengchan 3
AR 13 R R R R s s s R R S R R S S s s
Lovrin 13
K*ﬂ',“?r R R R R R R s s$ R S R R S S s s
angyin 655
;M'jﬁ‘ 1 R R R R R s s s s s s s s s s s
Suwon 11
$1JY Zhongsi R R R R R R R R R S R R R R R S
"f K10 R R S S S S s S R R R S S S R
~ovrin 10
Hybrid 46 R R R R S S s s R R R R R S S R
T. spelta album R R R R R R R R R R R R R R
E==N
Bk 22 R R R R R R R R R R R R R S s s

Guinong 22

R: HH 5 S: 18

R: Resistant; S: Susceptible.
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Table 5 Virulence genes and the

frequency of 65 isolates

B4 R
Frequency of
virulence/ %

ESlEEs

Differential host

Pk S A

Resistant gene

Fulhard Yr+ 100
4% 128 Baochun 128 Yr+ 100
Fif#) Abo Yr+ 100
B ¥ Hanyang Yr+ 100
fif & Funo YrA-+ 100
F+242 1% Danish 1 Yr3 100
F 7= 3 5 Fengchan 3 Yrl 100
™K 1429 Nanda 1429 Yr-+ 86.15
Trigo Eureka Yr6 84.61
4R Virgilio YrVirl-4 80. 00
K 11 Suwon 11 YrSu 78. 46
# KMk 13 Lovirn 13 Yr9+ 73.85
¥ Hk 10 Lovrin 10 Yr9 . Yr+ 73. 85
Hybrid 46 Yr3b+4b 63.08
Jt Bz 2 Jubilejina I Yrjul-4 56.92
$15l| 655 Kangyin 655 Yrl ,YrKyl-4 55.38
WA 22 Guinong 22 Yrio .Yr24/26 44. 61
1Y Zhongsi Yr+ 9.23
T. spelta album Yr5 0
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