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Yr10/6*Avocet S Yri5/6*Avocet S Yri18/6*Avocet S
N Yr26/6*Avocet S, FHMHEXTHEF KL N Avocet S, 3
B H R RO R 2R A, B0 B AR 1 169 HH
A AR = BEAE ) (R BE 7E TR AN . (it
T3 SR B N /N2 SR R AE B/ NR CYR32. CYR34 K&
B ZS MG W R, HHIRE LR
T RS I 58 /N 22008 T PR 2H i fit

1.2 RIEFE

121 @ iex  wHbiHEEE T 2022 4
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8~10 Fifh ¥, KHFEM T EHA 8 em. & 10 cm [
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WU A 2 M 1O AR, SR B A R
TS ETE U 1) 255 B A2 B/ CYR32. CYR34
ZS MW R M ZS AME R, HMEMEE T
10~15 CCERE 5/ FRIE 24 h, ZJFET— €
B SRR s IR S5 TR, RO R
FhEa Wt 169 7870 K Ja, 1% M E AR AT Mk As

(NY/T 1443.1-2007) 4N 20 559 5 142 42,
BlOo (%)  0; GESRIE) 1 GED 2 (F
PO V3 RO A4 GREO , 0~2 NPLE, 3~4
IR o

122 wEHEARS> TN KAMNRM CTAB
JEDSIOINE 73 /N Bl (R 6 Ay FHEXT IR S &R
Je PR R R 4 SR A BE [RI4H DNA, 3% H
[ AR T R 1A B PR B R R Yrs s Y9
(1BL/IRS) « Yri0. Yri5. Yr26 NStkiibiscih
JEIE Yr18 B SSR. SCAR HY STS Hric 23 il it
BPRHEEAT 23R, B A 514 e b s 28 ARk A
FARE R A F A, PCR RMNAKZR N 10 uL, 4F:
5 uL 2xMaster Mix. 2 uL ddH.O. b Fi#519%
1uL. iR DNA 1 pL (50 ng/ul) . ¥ HEFEFA:
94 °CTHiAE 1 4 min; 94 °CAEME 505, 58~62 °CiB kK
50 s (IR 51 raR KR ED , 72 °CLEfH 50's, HE
35 AMER s B 72 °CHEfH 10 min. ¥ 3= 2&
1.8%~2.0% M B IR W 5t I Fa. Uk I 72 e v ISR AT B4
RRRTI . ARic 8B, R AR GIVITFHI IR 1.
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Table 1 Molecular markers and primer sequences for detecting wheat stripe rust resistance genes

Fric sy BEH 2K ANTREY S S5 (53D LIRS E RPN
Marker type Gene name Primer name Primer sequence (5'-3") Distance (cM) Reference
SSR Yrs Xwmcl75 F: GCTCAGTCAAACCGCTACTTCT 1.4 [17]
R: CACTACTCCAATCTATCGCCGT

SCAR Yr9 AF1/AF4 F: GGAGACATCATGAAACATTTG _ [18]
R: CTGTTGTTGGGCAGAAAG

SCAR Yrio SC200 F: CTGCAGAGTGACATCATACA 0.5 [19]
R: TCGAACTAGTAGATGCTGGC

SSR Yris Xbarc8 F: ATTGGACGGACAGATGCTTT 9.0 [17]
R: AGCAGTGAGGAAGGGGATC

STS Yri8 csLV34 F: GTTGGTTAAGACTGGTGATGG 0.4 [20]
R: TGCTTGCTATTGCTGAATAGT

SSR Yr26 Wel73 F: GGGACAAGGGGAGTTGAAGC 14 [21]
R: GAGAGTTCCAAGCAGAACAC

1.3 HiEaLE fr, RIVEFIIA 62 13, 15 84.93%. X CYR34

KM Excel 2010 #E4T it 70 Hr 515 K
2 RSO

2.1 #Hi/hERM (R) BBREHEREE
FIH 285 H AT /Nh CYR32. CYR34 4545
B ZS T R ZS BB A5 73 4 HR B g /s
FaM (R) HATHE PR S E, SRILE 1M
2. XF CYR32 RIMBUHRMA 11 41, 5 15.07%,
HrpRM s B R MPH o 5A 9. 1 F1

KIGURAE 114, 15 15.07%, HPRI G
PR A 10 A1 4y, RIVEE A 62 4.
X ZS TR REBITUHE A 13 4, 5 17.81%,
Horp M A% . TR BR s nE 7. 2 A4
By, RIUBIRHIA 60 43, & 82.19%. *f zS A1
W RRIPURNA 9, 5 12.33%, HHRN%
PR AER 4 B 8 FI 1 4y, A 64 thhtklE
PR, 15 87.67%. fEMLEMA (FR) o,
145 528 5 2K 17 S K 37 5% CYR32
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Fig.1 The resistance/susceptibility ratio of 73 wheat varieties (lines) to stripe rust at seedling stage

x2 BhERM (R) BPNEEREERRFFERS RN
Table 2 Resistance identification of stripe rust at seedling stage and molecular
detection of stripe rust resistance genes in 73 wheat varieties (lines)

. A (R T AP T Disease resistance at seedling stage 73 FARIEAE Molecular marker detection

5 .

Code V('ellirrllzt)y CYR32 CYR34 Zszfszfjifa te ZSZ ieﬁ?{(ﬁf te Yrs Yr9 Yrio  Yrl5  Yri8  Yr26
1 PR DRE 3 3 / 3 - -+ - - -
2 hE 145 0 0 0 0 + + - - + -
3 RIS 3 3 3 3 - - - - - -
4 hples 3 3 4 3 - -+ - -
s hRI7TE 3 3 3 3 - - - - - -
6 hp1sE 3 3 3 3 - -+ - - -
7 hR19F 3 3 3 3 S
8 h2as 3 3 3 3 - - - -
9o  dhpns 3 3 3 0 - - - - -

10 hR3E 4 3 3 3 - - - - -
11 R 24 5 4 3 3 0 - - - - - -
12 L3 5 3 3 3 3 - - - - - -
13 265 3 0 3 0 - + - - - -
14 hBERE 0 0 3 3 - - - - -
15 k29 5 3 0 3 3 - - - - - +
16 hR305 3 3 3 3 - - - - -
17 hR3Eg 3 3 3 3 - - - - - -
18 hEnE 3 0 3 3 - - - - -
19 RT3 3 3 3 - - - - - -
20 E3sE 3 3 / 3 - - - - -
21 hR3RE 3 3 0 3 - - - - -
2 Ras 3 3 3 3 - - - - - -
23 dpEas 3 3 3 3 - - - - -
24 HESE 3 0 3 3 - - - -

25 REME o 3 3 0 S

26 it 48 5 3 3 / 3 - + - - - -
27 49 5 3 3 3 3 - + - - - -
28 HE 505 3 3 3 3 - - - - - -
29 RS 4 3 3 3 - - - - -
30 525 3 3 3 3 - + - - - -
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%:3% 2 Table 2 (continued)

T AP I Disease resistance at seedling stage 3 TARCAEI Molecular marker detection
Fe R (R - —
Code  Variety(line) CyR32 CyR4 S EMERR Z8 H TR & Y5 Y9 Yrl0  YrIS  Yrl8  Yr26
ZS asexual isolate ZS sexual isolate

31 Kk 39 5 3 3 3 3 - + - - - +
32 Kik 525 0 3 3 3 - - - - - +
33 Kik 60 5 0 3 0 3 - - - - +
34 Kik 615 3 3 3 3 - - - - - +
35 Kik 62 5 3 3 3 3 - + - - - -
36 Kik 63 5 3 3 0 3 - + - - - -
37 Kik 64 5 3 3 3 / - + - - - -
38 Kik 655 3 3 3 0 - + - - - -
39 Kik 66 5 2 3 0 3 - + - - - -
40 Kik 68 5 3 4 3 3 - - - - - -
41 Kk 69 5 3 3 3 0 - - - - -
42 Kk 72 5 3 0 2 3 - - - - +
43 Kk 735 0 3 3 3 - - - - - +
44 Kik 74 5 3 3 3 3 - - - - - +
45 Kik 78 5 3 3 2 3 - + - - - -
46 Kik 79 5 3 3 3 0 - - - - - +
47 Kk 815 3 3 0 0 - + - - - -
48 Kk 82 5 3 3 3 3 - - - - - -
49 2R95 3 3 3 3 - - - - - -
50 2R10%5 3 3 3 3 - + - - - -
51 2RI 3 3 3 3 - + - - - -
52 2R155 3 3 3 3 - + - - - -
53 RIS 0 2 3 3 - - - - - +
54 2R 195 3 3 3 3 - - - - -
55 MR25 3 3 3 / - + - - - -
56 2R235 3 3 3 3 - - - - - -
57 2R24 %5 3 3 3 3 - - - - - +
58 2R265 3 0 2 3 - - - - -
59 2R 285 3 3 2 3 - + - - - -
60 2R 295 3 3 4 3 - - - - -
61 ZR345 0 3 3 3 - + - - - -
62 2R3TE 0 0 3 3 - - - - - +
63 R385 4 3 3 3 - - - - - -
64 2R39%5 3 3 3 3 - - - - - -
65 2R 455 3 3 0 3 - - - - - -
66 EVNC YRS 3 3 0 3 - - - - - -
67 2R 485 3 3 0 3 - + - - - -
68 2R 495 3 3 3 3 - - - - - -
69 2R 505 3 3 3 3 - - - - - -
70 2RSS 5 3 0 3 / - + - - - -
71 2RS35 3 3 3 3 - - - - - +
72 2R61 %5 0 3 3 3 - + - - - +
73 2R62E 3 3 3 3 - - - - - -

T FORIFAE, 2T FORPEE, ) FoRBHRER K

“+” indicates the presence of gene, “~” indicates the gene does not exist,

2.74%, XH % 14 5% CYR32. CYR34. ZS it IR A, S5RERM, 314 SRRtk

u/n

indicates missing data.

B A ZS HHE RBERI I, 5 1.37%. i Yvrs R (K 2) , HEHAAM R 1.37%; iR
22 INEMERBERES TR 21 5. Rk 39 SHIE K 10 545 27 bRl AT fe s

FIF Xwmc175. AF1/AF4. SC200. Xbarc8 i Yr9 ZE (K 3, AR 36.99%; HE
csLV34 K Wel73 tpicxt 73 0 b fh (R #HT7Hi% 125, HE 16 SHP T 18 5 3 MR aT e



86 RIS

Crops 2026 55 2 H

Yrio B:H (B4, SR 4.11%; 2% 14
SLRgE 16 S 28 5 3 PRI RESE T YIS
B (E5 , HEHAMEE 4.11%; 329 5.
Rk 72 SRR 17 555 16 A KRR REHE AT Yr26
B (E6) , dHptiA R 21.92%. 3 M kba]
REASE T 2 ML RAE R, o h 2t 16 54577 Yrl0

M 1 2 3 4 5 6 7 8 9 10 11 12

253 bp

M: Marker I; 1: Yr5/6*AvocetS; 2: AvocetS; 3: H3 1255 4:
155 5. hR 145 6 FR165; 70 PRI8T: 8: R
#39%5; 9: Rik52%; 10: Rik60 5; 11: 22K 9 5; 12: 2
K10 5.

M: Marker I; 1: Yr5/6*Avocet S; 2: Avocet S; 3: Zhongliang 12; 4:
Zhangliang 15; 5: Zhongliang 14; 6: Zhongliang 16; 7: Zhongliang 18;
8: Tianxuan 39; 9: Tianxuan 52; 10: Tianxuan 60; 11: Lantian 9; 12:
Lantian 10.

2 o hERM (R) Vs EESFRNER
Fig.2 Molecular detection results of Y75 gene
in partial tested wheat varieties (lines)

M 1 2 3 4 5 6 7 8 9 10 11

1500 bp

M: DL2000; 1: Yr9/6*AvocetS; 2: AvocetS; 3: HZ 12 55
PS5 50 FR21 55 6: HIRE35E; 70 KiE395; 8:
K10%5; 9: 2K375; 10: 2K38%5; 11: K395,
M: DL2000; 1: Yr9/6*Avocet S; 2: Avocet S; 3: Zhongliang 12; 4:
Zhongliang 15; 5: Zhongliang 21; 6: Zhongliang 35; 7: Tianxuan 39; 8:
Lantian 10; 9: Lantian 37; 10: Lantian 38; 11: Lantian 39.
3 BostihERM (R) v EESFRINER
Fig.3 Molecular detection results of Y79 gene
in partial tested wheat varieties (lines)

4:

M 1 2 3 4 5 6 7 8 9 10 11 12

200 bp

M: MarkerI; 1: Yrl0/6*AvocetS; 2: AvocetS; 3: 4145
4: RS S 5 175 60 PRI2S; 7 Rik43 T 8:
RKik 46 '5; 9: HH165; 10: Rik47 5 11 K48 5; 12
18 5.

M: Marker I; 1: Yr10/6*Avocet S; 2: Avocet S; 3: Zhongliang 14; 4:
Zhongliang 15; 5: Zhongliang 17; 6: Zhongliang 12; 7: Tianxuan 43; 8:
Tianxuan 46; 9: Zhongliang 16; 10: Tianxuan 47; 11: Tianxuan 48; 12:
Zhongliang 18.

4 ot hERM (R) Yo ERSFRNER
Fig.4 Molecular detection results of Y»/0 gene
in partial tested wheat varieties (lines)

M: MarkerI; 1: Yri8/6*AvocetS; 2: AvocetS; 3: 4145
4: mP 165 50 PR35, 6 P25, 70 K435 8:
285 9. RiE 455,

M: Marker I; 1: Yri8/6*Avocet S; 2: Avocet S ; 3: Zhongliang 14; 4:
Zhongliang 16; 5: Zhongliang 23; 6: Zhongliang 25; 7: Tianxuan 43; 8:
Zhongliang 28; 9: Tianxuan 45.

5 FohERM (R) vris BESFRINER
Fig.5 Molecular detection results of Yr/8 gene
in partial tested wheat varieties (lines)

M 1 2 3 4 5 6 7 8 9 10 11 12

780 bp

M: DL2000; 1: Yr26/6*AvocetS; 2: AvocetS; 3: 1430 5

4; hE32 5 50 hE29 5 6: 445, 7. 345, 8:
R3S E 90 Rk 7255 100 2R 175 11: 2K 2455 12:
K255,

M: DL2000; 1: Yr26/6*Avocet S; 2: Avocet S; 3: Zhongliang 30; 4:
Zhongliang 32; 5: Zhongliang 29; 6: Zhongliang 44; 7: Zhongliang 34;
8: Zhongliang 35; 9: Tianxuan 72; 10: Lantian 17; 11: Lantian 24; 12:
Lantian 25.

6 EogtthERM (R) Y26 EES FRNER
Fig.6 Molecular detection results of Y726 gene
in partial tested wheat varieties (lines)

1 Yr18 FEIR, Kik 39 S ALK 61 SHERT Yr9. Yr26
B AR 14 SR 3 AP Y5, Y9
M yris. 28 kbRl (R) KEGME] EiR 6 NPisk
iR . BT AR AR S L R o T I 45
W 2,
3 g

R B e Bk X LR R N SR AT R R
RS E EEMER, 240k, BimE X fiE
22 R AR PR AIRIE RN A E P &
THERE XN 2B Pl SRR B 2 A R
FETEEEH. BT HNEMASHLEEESH
PEE K IAILAE, (G153 5%45 Wi v Sl AR,
Fh BT 2545973 T Al SR TR
3.1 hESM (R) HHESRIMLE

HRA P B8 1 v 2 SR W A, 73 /N3 L
(R) 1, XHUArf# M CYR32. CYR34 KT
B AR ZS A ZS HHERIE PSR (R
B/, % CYR32 Al CYR34 [RIN R HLHLIE A Th gt
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145, F§28 5, 2R 17T 5 N2ER3TS, X zZS
TP A M RIRIMPIE A R 14 5 LKiE
815, AR 14 5Lt AT B RBR I
WipTtE, X R aE R — B Ese T H IR B
Bom A (R, BA A4 BB &
(R) B, Z2HBM (R) RIVFRPUIE
U220, KR ZS T R NI A R B S 0 A
VUG B R, KSR, R
B Fa 2B 7= R ZS B R L5, ZS W R AT
TEVTE XS . ARFFRIL, HEFr (R) X %48
W ZS YA Y R R IE HBUW 1A 13 A9
Uy, REZHEF (R XF ZS HiiE 52 I WO .
DRI, Al 7 B 2R A H i Bl B 22 (X ) 4 i A A
WAT, BiR/ANE = 55, FPulEA e i iE K
PO B R 288 5 R Coaa e Ja e .
3.2 IREESFEN

I3 FFRCH AR B R e it 4k 5 Bk DR A I 4
By RRE S ER], — R RIS, AN
SFhRCHBIE MR, PSS b B R R %
B bR IC TR I P B R R WA B AR LR (1 A7
EST . ZOUH AR FH 00 5 8 DL R S N
B S B BB R L

Yr5 F Yrls /NGB Atk ISR A
PR E M BRAT NP R A SN B AT 2R
X} Yrs RBEMF) /N TSA-6 1 TSA-9, H 2 4~/
PP A 3E A B s T A B /NP CYR31. CYR33 Al
CYR3413), 35RO FRIE 79 AN Fl (FRD
BT TRIREL, H 4 M EHER Yrs 2R B
75 A A SV A R4 200 8 43 i) 7 VAT AL R L P ) 89
Y3 /NZE B R R Y 1T 100 43/ 32 S b (ZR) ik
R R YrS FER IAFAE . JH A PERTIXE 4 153
U /N RN AT 2% B B P S e VPN, ARAS I 2
Yri5 B DR ARSI H R BE B AR B 117 43/
FRAEATRI, Bk RBIE Y15 SRR
KR FRMBNA R 14 S vrs BEH, KA
K 2] Yr15 BN, B YrS AT Yrl5 3R H RTAE /N
2 H PR R ARG, BT E R AT
HM

Yr9 KPET 23 1BL/IRS S %, KH 6
BHERT Yr9y Lr26. Sr31 F1 Pm8 FERIITE & Fh b
IR, BE%E CYR29 MHIEL, SEUERs AT
Yr9 (R RR A P ek BRI ANME . 5%

SERORE 79 My BN A CRO R, IR 35 4
OB Yr9, 5 443%; B KKk H
ICARDA 1] 203 /N2 M s, &30 Yr9 (RIS
BN 25.5%. AWFFCRE IR MG Yr9 KM B 27
By, Atk B, A TR BORE,
IBL/IRS GAr SBUNEZHR T 1BS FHE Z K
TRESEARMEIAE D, FEmg R ZEN B
BEAR, BlEM T RS, FIEE Fd N H
i AT Yr9 SER ISR AH KL

CYR34 (I HIIE1S Yr10 F1 Yr26 320w 1,
FECR E N A P RO B R . 2R 06 AT
LB EHERZ X 126 NI EFT (R PLATIRT
BRRMER, (L4 MR RES R Yri0. FHEA
SE2A%F 1980 A /NF2 b 7y it B R ] S TR () 2% 4
PR e N Fhrid il 2 B, A Spanish D188 #1
IR LETTRE S A Yrl0. KRR MR hZE 12 5.
16 SR 18 5 3 M EHE Y0, HH K
BUHEAT Yr10 FIR RN B 22 80,90 SEAR & A A,
TE 25 W E B A R R A 2] Yrr0 MAFTE, TiEA
Yr10 fEH B & B AR R AR08, 5 EdRgsie
— . SR SRR, kA HINE
X (1) 223 4y /N b J5 SR T Y26 (RADRL & Ik
50.22%. AHFFTKINE] 73 5 A (R) HFH 16 4y
MRS Yr26, BAEAFESEA I RS R 24
B yr26, BT, Yr26 1EE R R SRR
B, el ERE R EN.

Yri8 e bRIAPTHE RN, B Bumis T Byt
Fr S S IR ERIREEBARE 103 bRl AT R A %
S, A TARCAN, % 19 mMEE S
Yri8. &5 &N 152 4y s S A EEAT YrI8 4y
TARCAI, KI 131 MRS %R . Sk
S0} 231 (R /N F R Bl A 422 47 AR K b
BT Yri8 43 PRI, RIS A 14 43 A1 359 4344
BHERIZIER . AN EA R 145, pgE
16 5 KL 28 5 3 PR Yr18, 1X—&5 Rk
— R Yr18 BERAE E B R A AR .

WEFRIOR T, Yr9 F1 Yrl8 FE RIAE TH WX 24 1T
1T/ CYR32 f CYR34 FHLEIH, Yr26 3[R X}
CYR34 k£t (HA TR, 73 ik
B DR PR S E g R 5 YA
R TR R A—3, HphiE2e 5, =
K265, ZK345, =R 51 SHZER 61 5 EE
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WoYr9 LN, HAZE 26 5. 22K 26 5K 51
SHWP CYR34, 2K 34 SHEK 61 S
CYR32; "t 28 ‘5 B YrI8 K, (HYH XS
CYR32 F1 CYR34 R MG ; 429 5. i
43 5. Rik 72 5 K2R 37 5 BEAEAT Yr26 HEA,
HETHAX CYR34 RKILPitE, HEMX v] 585 v 4%
R 0 RN O R 22 DRy A AR B A 30 5 1
EHXR, M — 2.

B P9 40 198 B AR AR B — [ BT 2L R T
PG 55 A DAFRE AR FE R B, 7 Sl i A
RES T BT BORIE & A PR AR A
PEB7Y, ok S5 CSIR FH Rpk SR 4098 25k DR A 4 A A
B AR P fh Rl 22 K 132 122K 196, AHGR
Bz e 272 X ekl 1 Bom /NOE IR B T, 8K T B
T s B AT AR o AREFURIN, 3L 14 S5 3
MPESBHRER (Yrs. Yro M yri8) , 3FFHAE
B WX A (R B AR R ILP TR 22, D JE R AT R
HiEwm e d MR s, AR b5 A
Yri8 RARFNIRIFBUR SR, Hoy Btad 90 £ E
BT, 2 AR B0 I R R4, fEE Fha]
PEBTIE N AR A o

4 g

HNBErgZ X /N2 Fh (RD X417 R 8%
B TRIRAT Nl SR B & I PSP KA, 73 it
WAEI, XF CYR32. CYR34. ZS it KA
REIEIAPUR AR A 11, 11, 13 819 17
ZHL XN S Bl (RO LI Yr9 (36.99%) 1 Yr26
(21.92%) FFE, FRFEERH vr5 1 Yri8 B H I
RiIE 1.37%M 4.11%, Yri0 HIHEN 4.11%, K
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Abstract

distribution of stripe rust resistance genes in released and candidate wheat varieties from Longnan, Gansu, 73

To investigate the resistance levels to currently prevalent races and new isolates, as well as the

wheat varieties (lines) were evaluated for seedling resistance against the prevalent races CYR32, CYR34, and ZS
asexual isolate and ZS sexual isolate. Meanwhile, molecular markers linked to all-stage resistance genes Y75,
Yr9, Yri0, Yrl5, Yr26, and the adult-plant resistance gene Yr/8 were utilized for molecular detection. The results
indicated that among the 73 tested wheat varieties (lines), 11 (15.07%), 11 (15.07%), 13 (17.81%), and nine
(12.33%) exhibited seedling resistance to CYR32, CYR34, and the asexual and sexual isolates of ZS,
respectively. Among all tested materials, only Zhongliang 14 exhibited seedling resistance to all the provided
isolates of stripe rust. Molecular detection results revealed that the number of wheat varieties (lines) carrying
Yr5, Yr9, Yri0, YriS8, and Yr26 was 1, 27, 3, 3, and 16, respectively, accounting for 1.37%, 36.99%, 4.11%,
4.11%, and 21.92% of the total tested materials. Three materials carried two resistance genes, and Zhongliang 14
carried three resistance genes. The Y75 gene was not detected in any of the tested varieties (lines), and 28
materials carried none of the six tested resistance genes.

Key words Wheat varieties (lines); Puccinia striiformis f. sp. tritici; Stripe rust resistance genes; Molecular

detection



	1  材料与方法
	1.1  试验材料
	1.2  试验方法
	1.3  数据处理

	2  结果与分析
	2.1  供试小麦品种（系）苗期抗条锈病鉴定
	2.2  小麦抗条锈基因分子检测

	3  讨论
	3.1  小麦品种（系）苗期条锈病抗性鉴定
	3.2  抗病基因分子检测

	4  结论

