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Abstract  Wheat stripe rust, caused by Puccinia striiformis f.sp. tritici (Pst), occurred severely in Yili
prefecture, Xinjiang in 2020. Monitoring the dynamics of physiological race of Pst was of great significance for
disease control. In this study, 149 samples were collected from four counties of Yili in 2020 to identify the type of
physiological race and the virulence. The results showed that 28 physiological races were acquired, among which
CYR 33, Sull-1, Su11-12, CYR 32 and CYR 34 were the dominant races with frequencies of 14. 09%, 12. 75%,
8.05%,8.05% and 7.38%, respectively. Suwon 11 group was the dominant group which had the highest
frequency of 44.30% . Over 70% isolates were virulent to Yrl, YrA, Yr3, Yr6, YrSu and Yr9. suggesting that
the resistance genes have almost lost in wheat varieties in Yili prefecture. Virulence diversity analysis in the four
countries of Yili prefecture showed that the Nei’s genetic diversity index was 0. 34, the Shannon information index
was 0. 50, which presented high polymorphism. Clustering analysis indicated that the similarity coefficient of
virulence was 0. 92— 1. 00. The isolates in Yining county and Gongliu county had the closest genetic distance, and
Qapgqal county had large genetic gap to the other counties. Therefore, the future breeding in Yili should mainly

consider the resistant genes to CYR 33 and Su 11-1, then Su 11-12, CYR 32 and other pathotypes in Guinong 22.
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Besides, the rational distribution of wheat varieties should be taken among different counties of Yili in order to

achieve the goal of comprehensive control of wheat stripe rust.
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Table 1 Collection information of Puccinia striiformis f. sp. tritici in 2020

Y’ R A b A FE g/ ZH TR/ m
Code Location Sample size Longitude & latitude Altitude
YN440 R BLEA T 2 S T2t 19 81°26'22"E,43°56'39"N 639
YN451 Fit B R FEI £ FOR B s R AL A 24 81°44'42"E, 43°38'22"N 636
CX450 B AT IR AL T4 5% £ DR IERS 18 81°14'03"E, 43°48'36"N 628
GLA453 JLEEH R E =B\ 26 82°12'54"E, 43°28'08'N 772
GLA454 LB B L R BRI AT TV RO 17 82°13'08"E, 43°27'54"N 775
GL456 LR EL BT 0 2 S HHE A 23 82°09'40"E,43°28'22"N 773
XY468 BE B A R A 22 84°05'43"E, 43°18'48"N 1 448
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Table 2 Differential host and its stripe rust resistance genes
ErRes N iR BRI EoRe) N it T Bk H
Code Wheat variety Yr gene Code Wheat variety Yr gene
J1 Trigo Eureka Yr6 J11 e Yrl
J2 Fulhard Vs J12 WM 13 Yr9
J3 & 128 Yr+ J13 #1351 655 Yrl1.YrKyl.YrKy2.YrKy3.YrKy4
J4 m R 1429 Yr+ J14 KR 11 YrSu
J5 2EIR YrVirl,YrVir2,YrVir3,YrVird J15 g Yr+
J6 DE] Yr+ J16 HRAK 10 Yr9
J7 e Yr+ J17 Hybrid 46 Yr3b,Yrdb
J8 ] YrA J18 Triticum spelta album Yr5
J9 F1F#E 15 Yr3 J19 TR 22 Yr10.Yr24,Yr26
J10 Jukz 2 5 YrJul,YrJu2,Yr]Ju3,Yr]ul 120 Bt 169 =
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Table 3 Scale and infection type of wheat stripe rust at seedling stage
gl DT FEARTE
Infection type Scale Symptom description
HiE  Resistant 0 L) O e s = (R AN SP R IN
03 i b A /NI FEBE , A 7= A B A M
1 I b= A A SR SR AR B BLA T HEAR D B H AR
2 SLALFE/NFN o RN B LA R -2 SR Sl i 5 A
J3%J%  Susceptible 3 B FHEEOR A %, R B4 20 iR s 5
4 AT Z , 5 BIA 4k

2 ERE5SH

2.1 19 NMNEXFFEERNERNEELR
149 By bt ol WA U9 26 0 28 A A2 B/ Ff 2

T IR a3 2 LUR JLAS /N 263 i i PR i 4K

AR Z/NFA CYR 17, CYR 18, CYR 24 Al

CYR 2637 10 KBE /NI4T CYR 28 FI¥% 10-2;
% 13 KB A BN A CYR 29,38 13-2 FIi% 13-
3; Hybrid 46 258Em9 4 B/ CYR 30.CYR 31,
CYR 32,Hy-4,Hy-7 #1 Hy-8; /K5 11 257 1% 2 7
/NP Su 11-1,.Su 11-2.Su 11-4,Su 11-7.Su 11-
8.Su 11-9,Su 11-10, Su 11-12, Su 11-13 F1 CYR
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Table 4 Physiological race of Puccinia strii formis f. sp. tritici identified in Yili prefecture in 2020
ES A N Rt Bt /A ANHETE IR FRITR/ N
Group Physiological race Sample quantity Frequency of race Frequency of group

NGRS CYR 17 1 0. 67 10. 07
Ancient physiological race group CYR 18 3 2.01

CYR 24 4 2.68

CYR 26 7 4. 70
% 10 24P CYR 28 2 1.34 7.38
Lovrin 10 group % 10-2 9 6. 04
%13 58 CYR 29 4 2.68 6. 04
Lovrin 13 group % 13-2 4 2.68

% 13-3 1 0. 67
Hybrid 46 258 CYR 30 6 4.03 18.12
Hybrid 46 group CYR 31 6 4. 03

CYR 32 12 8.05

Hy-4 1 0. 67

Hy-7 1 0. 67

Hy-8 1 0. 67
KR 11 2858 Su 11-1 19 12. 75 44, 30
Suwon 11 group Su 11-2 1 0. 67

Su 114 1 0. 67

Su 11-7 4 2.68

Su 11-8 3 2.01

Su 11-9 3 2.01

Su 11-10 1 0. 67

Su 11-12 12 8. 05

Su 11-13 1 0. 67

CYR 33 21 14. 09
S 22 Hept CYR 34 11 7. 38 14. 09
Guinong 22 group 5t 22-13 7 4,70

R 22-14 3 2.01
Bt Total 149
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Table 5 Virulence genes and virulence frequencies of 149 Puccinia strii formis f. sp. tritici isolates

Yehlar & LA LA B/ 2
Differential host Resistant gene Frequency of virulence
#Fy” 3 Fengchan 3 Yrl 87. 25
frfJ  Funo YrA 86. 58
Trigo Eureka Yr6 83. 89
P13 1 Danish 1 Yr3 83. 89
IR 10 Lovrinl0 Yr9 73.15
JKPE 11 Suwon 11 YrSu 72.48
WHRHM 13 Lovrin 13 Yr9 56. 38
4:/R Virgilio YrVirl,YrVir2,YrVir3,YrVird 51. 68
JuRz 1l Jubilejina [T YrJul ,YrJu2,YrJu3,YrJu4 41. 61
5] 655 Kangyin 655 YrKyl.YrKy2,YrKy3,YrKy4 40. 94
Hybrid 46 Yr30,Yrdb 30. 20
WA 22 Guinong 22 Yr10,Yr24,Yr26 14.09
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X AN 2020 A /N 26 8 TR RE VR B2 AR IR
ZHRATG T R B GR 6) AR L 235
ML 17 A, ZMEALAS HE 89. 47005 Nei”s
AL 2 KR8 XN 0. 345 Shannon 5 B 48 88
0. 505 R RAR Z VK8 . AEREAOKP L 25

PEFERECR 1. 79~ 1. 89 A &L L R B A T
1. 57~1. 64;Nei’s i5tf& ZHEMEFEECN 0. 32~0. 34,
S35 0. 33;Shannon {2 B85 H 0.47~0.49,F 1
0. 485 ZAVEALEECH 15~17, P8 16; Z81ENL
RbHE 78.95%~89.47% ., 44 84.21%., M Nei’s
AL ZREPEFE B Shannon {2 B8 500T 20, B AL
4 BRI EZ R 22 A B
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Table 6 Virulence diversity parameters of Puccinia strii formis f. sp. tritici populations in Yili prefecture in 2020

gf*ﬁg. . et /'\. Na Ne H I NP P/%
Population Sample quantity

T E Yining 43 1. 84 1. 57 0. 32 0.47 16 84. 21
A /R E Qapaal 17 1.79 1. 64 0. 34 0.49 15 78. 95
T E  Gongliu 66 1.89 1.59 0.33 0.49 17 89. 47
BHEE  Xinyuan 23 1. 84 1. 61 0.33 0.48 16 84. 21
FEAIKF  Population level 37. 25 1. 84 1. 60 0. 33 0.48 16 84. 21
Y7k Species level 149. 00 1. 89 1. 62 0. 34 0.50 17 89. 47

D) BERIK R A5 BEAREAS B A S EL RIS Ry BAEA L. Na: WG SE R HE R B Ne A7 3031 5L R H : Nei s (1973) 56 K S HEVESEHL

I Shannon 5 BA5EL; NP 2N EG P 2 AL 0%,

Population level was the average of samples from different populations, and species level was the total samples of all populations. Na: Ob-
served number of alleles; Ne: Effective number of alleles; H: Nei’s diversity index; I: Shannon’s information index; NP: Number of

polymorphic loci; P: Percent of polymorphic loci.
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(GD=0. 007 5) it . EFERKE I, 2020 4R AL
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Table 7 Genetic distance and genetic consistency among
four populations of Puccinia strii formis f. sp. tritici

in Yili prefecture in 2020

N B SmER WE iR
Population Yining Qapqal Gongliu  Xinyuan
5 Yining 0.924 9 0.9925 0.9815
S&AiA /R Qapaal 0.078 1 0.924 1 0.967 1
8 Gongliu 0.007 5 0.078 9 0.981 5
i Xinyuan 0.0187 0.0334 0.0187

D XMLk B Nei”s it — B (GD, F 58 it e i B
(GD),
Data above the diagonal was the Nei’s genetic consistency (GI)

and below was the genetic distance (GD).

XL ) /N2 245 TR RE VR S AR DM iR A 7
I RIE D), 2020 4F 4 D/NE S RBEAR D)
FEPEAIL R BULE 0. 92~1. 00, 18 B A 2P AR (DL 22 50
B FEE 2 SN 35 i A BE B A0, REMESS F A
folo PR Z )AL R B B(E R 0. 99 B, B3 FHIAL
AR N — 2%, FLREPEAR DR B o e s 7EAH L R 4K
BI{EN 0. 96 I, 2845 A JR B S AR AR R 72 AR TR
533 F S HADAS PR TR F R AR LR B B IR

S s
Group C | {57 Yining
|lﬂfa’§ Gongliu
Group B . .
#riE Xinyuan
Group A
£Ai#/R Qapqal
| | l J
0.92 0.94 0.96 0.98 1.00
B B R R LR

The figures stand for the virulence similarity coefficient

E1 2020 FRENNEZFFRHFGESERESTRIKE
Fig. 1 Virulence dendrogram of the Puccinia strii formis

f. sp. tritici population in Yili prefecture in 2020
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