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Abstract: To elucidate the structure of physiological races and mating types of Setosphaeria turcica in Shanxi
province, the physiological races of 87 isolates of S. turcica collected from 30 cities/districts/counties in 11 geograph-
ical regions in Shanxi in 2022 were identified by using differential hosts containing Ht single resistance gene. Addi-
tionally, the mating type specific primers were used to determine the mating types of the tested isolates. The results
showed that the composition of physiological races of S. turcica in Shanxi was very complex, a total of 13 physiologi-
cal races were identified in 87 isolates, such as 0, 1, N, 13, 23, IN, 2N, 3N, 123, 12N, 13N, 23N and 123N, in
which race 123N and race N were the dominant and sub— dominant races with the distribution frequencies of
22.99% and 16.09% , respectively. The toxicity frequency of the tested isolates to Htl, Ht2, Ht3 and HiN was
56.32%, 47.13%, 49.43% and 86.21% respectively. The results of mating type determination showed that there
were three mating types of A, a and Aa in 87 isolates, with the proportion of 43.68%, 51.72% and 4.60%, respectively.
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Al PR 1 18 509% LA . 2005 4, 5555 IR ok
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B BRI EEMR E 2 — |, 1990-2004 4F T
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B RE 5 5, 4G K B lE 35 972 B (WA) : B iR
20 g, ZZ1H7K 1 000 mL; hES B A HERT TR (PD) : 5
200 g, HIAIHE 20 g, Z8187K 1 000 mL; HhES 354
M IE B 77 2L (PDA) - Th4% 25 200 ¢, H 4 B 20 ¢,
Biflg 20 g, 7818 7K 1 000 mL.
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5 mm) fit B A 40 8 B AIL2E 47 4 B4 F B 10 min
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Table 1 The sources location of isolates of Setosphaeria turcica collected form Shanxi province
Hb X 5] /x5 Wk~ Hb X /X Wbk~
Geographical region  City/District/County Isolate number Geographical region  City/District/County Isolate number
Kihi WX CLZ01-CLZ03 pNG] {215 R=Y TYQO1-TYQ02
X CTLO1-CTLO3 INE X TXDO01-TXDO03
X CSDO1-CSD02 THiRE TQX01-TQX03
By I YYHO1-YYHO04 W M X JYCO1-JYC03
PR YRCOI-YRCO02 el iRy JSY01-JSY02
Hy B 1B JLCO1-JLCO3 fhirat £ JYS01-1YS03
M 17701-17703 R JXYO01-JXY04
R JGPO1-JGP02 e JEPT XYPO1-XYP04
it R S LHTO1-LHTO03 PrIRFIX XXFO1-XXFO03
T LHMO1-LHMO03 il XKLO1-XKL04
SEHRIX. LYDO1-LYDO4 pNEilit T DHY01-DHYO03
PR T &= & YYX01-YYX03 Knd DZY01-DZY03
2K YJQO1-YJQ03 P T [ITIGR=S SSY01-SSY02
BT M H LXX01-LXX02 PHIIX SSC01-SSC03
Yr PR LFYOI-LFY03 N H SYX01-SYX03
124 REASTER 5 min;94 C7ZEME 1 min, 53 “CIE K 40 5,72 CHEfHi 45 s,

PISREUP) DNA AR , 2 BEBRINZE O ) &
KR B P 52 T A0 5 5 | 0ok LU PG 4 87 A Tl i
TTPCRY MY, ASCHCRISLN MATI-1 5525190 F
(5" = ACAGGCTACTACATCACAATCC-3") Fll R(5" -
ATAGTCGATCAATTCAGGCATG-3"), a 3¢ fir U %k
MATI-2 %2 5% M F(5" -CGTCCGATGAACTGCT-
GGATC-3")FIR(5’~ACGCAGGTGTTCTTCTTTCGC-
3’)o PCR K (20 pl): 2xPower Taqg PCR Mas-
ter Mix, 10 uL;J:?jﬁ?r[%l ML;_F%?F‘H%l wL; DNA
B 1 s ddH,0 M E 220 wL. AZZHECE PCR 2
FEF 195 CHIAEME S min; 94 °CZE M 1 min, 55 CiE k
355,70 CHEHI90 s, 37 PEIR ;70 CIZAEH 10 min;
4 CIRAET=Y) . a8l PCR SN R : 95 “CTAE I

3TAMIEER ;72 CHRAAZASGEAH 10 min;4 CIRAEP7 9, PCR
P18 1.0% (wiv) SR BEEE RS FE VKR AR HE
WS T B R/ I e A AR
2 ER55r
21 ERAWREEENIEEER
AN R S5 R BN LIPS R K BER
FALFE 13 A AN, 200028 0.1 N 13,23 1IN,
2N.3N.123.12N.13N.23N ., 123N S 4= /N fp . H
H 123N R L P B4 3 AR B INR 5 EE A 22.999% 5 N
RAR A BINR 5 HE R 16.09% 5 IN 13N 54
FE/NRREY & R 10.34% 5 HiAs A= BE/NRD 5 3R
F 10%(%£2).
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Table 2 Composition and frequency of physiological race of Setosphaeria turcica in Shanxi province
HEF N SRR Reactive type PRI () Y (%)
Physiological race i 2 3 N No. of isolates Frequency
0 R R R R 6 6.90
S R R R 1 1.15
N R R R S 14 16.09
13 S R S R 2 2.30
23 R S S R 2 2.30
IN S R R S 9 10.34
2N R S R S 7 8.05
3N R R S S 5 5.75
123 S S S R 1 1.15
12N S S R S 7 8.05
13N S R S S 9 10.34
23N R S S S 4 4.60
123N S S S S 20 22.99
&t - - - - 87 100.00

22 AEIMIE KIS E AR KPR E £ RN ERE
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ARG T A L P 2 1R 0 A (S LR R T B A
b 30 3 2R 3 AN [ B DX, 5 5i1) DA e X (B
KA GBIl 5 Sl A i) e X (B
FHR T B BT B A AR ) AR bt X (B0 4%
AT PN T AR RN T ) o RfAN ] 3t B DX R
PR e A BE/INRR L R BLEAT 73T (6 3), B R R
B, 38 e L DX A B/ I A ZE BTG O B S 2% , 7 AE 12

ASAEBE/INFR I A R 2 123N(25.0%) L3N
(12.5%)F1 13N(12.5%)"5 A5 33/ N 5 B A b DX A 2N
T 2H B DLk 22, A AE 104 AR FUINRR Y PR 3R 4
Y 123N(28.0%) \N(16.0%) F1 13N(16.0%) 511 3
JINFP 5 e DX A B IR S Bl B D FEAE 94
AT I AR A Y & N(26.7%) A1 123N
(16.7%)5 4= 3/ MR, H2: IN(13.3%) F1 12N(13.3%)
SAEHUNED 15 123 5 BN R R
JbHb X B % 2 58 p A S L XA EE, 13 123N

F3 WA REMIEXE R ABERE /N R

Table 3 Physiological races composition of Setosphaeria turcica in different geographical regions of Shanxi province o
iy T X S FEHUIVHPRRER Number of isolates of each physiological race R
Geographical region 0 1 N 13 23 IN 2N 3N 123 12N 13N 23N 23N Sum
WEMX KA 0 0 0 0 0 0 0 2 0 0 2 3 1 8
BT 0 0 1 0 0 0 1 0 0 1 2 0 1 6
Ay 2 0 0 1 1 1 0 0 0 0 0 0 3 8
It ¥ T 0 1 1 0 0 2 1 2 0 0 0 0 3 10
JEN 2 1 2 1 1 3 2 4 0 1 4 3 8 32
X PR SR THT 0 0 1 0 0 1 1 0 0 1 0 0 2 6
SRl 0 0 0 0 0 2 2 0 0 1 0 0 0 5
Wb 0 0 5 0 0 1 0 0 0 0 1 0 1 11
p L] 3 0 2 0 1 0 0 1 0 2 0 0 2 8
Mot 3 0 8 0 1 4 3 1 0 4 1 0 5 30
AL HLIX Pl 0 0 2 1 0 0 2 0 1 1 1 0 3 11
Kl 1 0 1 0 0 2 0 0 0 0 0 0 2 6
S 0 0 1 0 0 0 0 0 0 1 3 1 2 8
Bt 1 0 4 1 0 2 2 0 1 2 4 1 7 25
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FHBUNIRIEE RIS B S A R S X Hel  He2  He3 T HeN JE AT B RO
XAH L, 23 13N S A BN R 7R L X 4 2 BR o 5 i DX RIS b 3 X % He2 (8 TR A0 R A A1

MR BE S A KT 87 MR FOR KB W AT 5 ME B b DX He3 1) 25 01 23 B g AU JH Al 9 1
BRI HT ] AN 4), WFT A IXBRE AR P X, DRI LU PG 27 AS ] B X s 6 K R B o A 3
LR HeN (ARt i, o 86.21% s 6F HI2IEEYE B T 2255, iz b DX R KRB it Ff 0 AL R 4
WA, 0 47.13% o HATEE T R, & X8 TR E

®4 UAETEMEXEERKBREX HHTEEE R FEmR
Table 4  Virulence frequency of Hi resistance genes with Setosphaeria turcica

in different geographical region of Shanxi province

BEFP He SE ) EE 1008 (%)

T [ e SR e
HoFRDCER TCHEIIR (%) Virulence frequency of each Hi gene IR ()
Geographical region  Avirulence frequency No. of isolates
Htl Hi2 Ht3 HIN
T RIHLIX 2.30 56.25 46.88 65.63 84.38 32
B HLIX 3.45 46.67 43.33 26.67 86.67 30
HbhlX 1.15 68.00 52.00 56.00 88.00 25
JIr AT X3 6.90 56.32 47.13 49.43 86.21 87
2.3 WIPEER KB E 2 ALY S5 2 AR SCHCAY , BB W] I 3G 3 DL B PS50y Aa SC AT Y
PRI E S5 R o WY R 250 bp ety (BT D).
[ 25717 by a ACTC AL, 9734 H 800 bp 2245 Y 25741 0 A
M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
2000bp
1000b 800b,
750b[')‘ P
500bp
250bp
100bp
2000bp
1000bp
750bp
=eep 250D,
250bp 50bp
100bp

T : M 78 DNA 230 F AR ; VkGH 1 ~ 3 3878 CLZ01 ~ CLZ03; 7K 18 4 ~ 6 %75 LFYO1 ~ LEYO03; kil 7 ~ 8 267K YYHO1 ~ YYHO02; 7K1 9 ~ 12 #4/R
XKLO1 ~ XKLO4; ki 13 ~ 1538 SYXO01 ~ SYXO03; 7K i# 16 ~ 18 #/8 LHMO1-LHMO3 ; 7KiH 19 ~ 21 %78 YYXO01 ~ YYXO03; 3kl 22 ~ 24 /R
TQX01 ~ TQX03,

Note: M, DL2000 Marker; Lane 1-3, CLZ01-CLZ03; Lane4—6, LFYO1-LFYO03; Lane7-8, YYHOI1- YYHO02; Lane9- 12, XKLO1-XKL04; 13-15,

SYX01-SYXO03; Lane16-18, LHMO1-LHMO3; Lane9-21, YYX01-YYX03; Lane22-24, TQX01-TQXO03.

1 B E RS REEE MATI-151 MAT1-2R ik E
Fig.1 The electrophoresis results of mating type genes MATI—1 and MATI-2 of some rested isolates

Kb LU PG 4 87 A Tl MRk MEA T AC Tic AU 5 S i T 45 3 Y51
LR (F25), A SCHC R 38 bk, 5 A BN 43.68% 5 a
AEHC R 45 bk, b BB 51.72% ; Aa 32 i B KB S 52 M o K P2 e ) B 3 22— il

D AL S 4.60% . A SSECHRIAT a S RETIAG LB B T ANRARL IO il Rl I A 120 T i A B B A i
BT 101, Z—o AR, T AR BN R AR S R E R AR
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Table 5 Mating type determination of Setosphaeria turcica in different geographical region of Shanxi province

HBH X J5k TR (BR) AEHEET Mating type

Geographical region No. of isolates a Aa
WP X 32 16(50.00%) 15(46.87%) 1(3.13%)
T X 30 12(40.00%) 16(53.33%) 2(6.67%)
T X 25 10(40.00%) 14(56.00%) 1(4.00%)
JIT AT X 45 87 38(43.68%) 45(51.72%) 4(4.60%)

T RS BB A 5B RY (5 2 X R

Note: The values in parentheses in the table represent the frequency of mating types in the respective region.

FPG R b X B 2308 T 16 AR B/ NFRE gL
iy DX HR A /INFR S AR R D AR R IE T 124
BH/NFREe H R P [ T oK XA K R B
PR R ZELL 045 F1 15 /INFl S 32200 fEAS
A CFAE BV R 3 22 57, 2007-2009 4, 123N
5 R S XL N 5 20172018 4F, 123N 5
SPGB LA B NRR . AR Z B, 123N 5 1
VOB AR IR, BAA i Tt IRl 4 AR
FH/NFP R AT 25 57, F B 1L P 48 K BB T A 2N
PR BIAERESL R AR 5

BT AR B N K LA IR B A A 2 e K B
R ZR L TR EZR AL X FE 2006 A RIE T 125
FN123 55557 A0 A B/ INFT, 20072009 4F 3 48 5l F Y
YUt 100%% 240%™, 2012 4F 438 13N R 3
AR 20122014 4F 3% AP BT H 75% 0% 2
65%"“*, 2010 4 P4 g i X L A B/NFI L 05
F, 1% X 3 3RS PR 2010-2020 45X K KB
FIBTR (FEPT BT HPT) i 60.00% T2 84.80% 7,
2013 AP L X AL B A F/NF L O S /1 1 5o &,
TZHBIX 3 SRR 20132017 4E R K RBERS 4T
WG (BT P TPt 73.3% T 82.22%, TR
VU RS PG X F AR AP 2 BT S R
Z B T K XNl R R B A fe A
K, I3 — 5 AT B 5 FE AR Sl AP T o A ot S
EEE

AHEFE A, 8 1 X 87 BR R AR TR, & L
VU KBER FAETE A ca Aa 3 RIS LAY, o A A2 E
RIS a2 e R B 1 1 1. DA BRI, AN
iy DX R BREG T 52 e 280 ) 26 B R U BIIA 7 AE 22 5, X b
25 SRRt A5 M X TR DR e R A T A AR
FEGRAL A TR R A 7] BEAZ BRI Y
SEMA o ASHIESR IR FH B B AR X D HE A S
FORFER R, B4 TH T A L1 VG 48 R BN 1 19 28
e o34 K He A
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