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Identification of Stripe Rust Resistance and Molecular Detection of
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Abstract:In order to clarify the utilization of stripe rust resistance level and resistance genes of 90
wheat varieties(lines) in Yili River Valley, stripe rust physiological races CYR23, CYR29, CYR31,
CYR32, CYR33 and CYR34 were used to identify stripe rust resistance in these wheat materials at
seedling stage, combined with seven previously reported molecular markers closely linked to stripe
rust resistance genes Yr5, Yr9, Yri0, Yrl5, Yrl8, Yr26, and Yr80 for detecting the genotype of
the test materials. The results showed that 27 materials were resistant to stripe rust at seedling stage,
19 of which were immune or near-immune. There were 11, 7, 8, 8, 1, and 34 materials carrying re-
sistance genes Yr9, Yri0O, Yrl5, Yrl8, Yr26, and Yr80, respectively. Eleven materials carry two
resistance genes, and only one material carries 3 resistance genes. Yr5 was not detected from the test
materials. All the above resistance genes were not detected in 21 germplasms, 5 of which showed high
resistance to stripe rust at seedling stage. The selected varieties (lines) (Xindong 21, Ningchun 26,

Kuidong 4, Kuihua 1, 2016-138-2 and 2016-119-12) aggregated multiple resistance genes and had
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great resistance at seedling stage, which have great application potential in wheat rust resistance

breeding and safe production.

Keywords: Wheat; Stripe rust; Resistance identification; Disease resistance gene
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Table 1 Basic information of the test varieties(lines) and their sources

B Y XE)) 3
Number Variety(line) Source
34 A A2 45 P 14 PR 15 AR 16 A 18 ARtk 20 HAR 21 B Ak 22 45 Bk 24 (AR 1008 R IE
1109.F 98-11 ARA 1. R L 5 5 .2014-42-5,2014-44-2,2014-132-4-5,2015-2-11,2015-9-5, 2015~ AL 2%

22-7,2015-31-2,2015-32-2,2015-88-1,2016-6-3,2016-23-6,2016-46-1, 2016-46-3,2016-54-1,2016-57-

1li River Valley

8.2016-95-7,2016-95-12,2016-118-20,2016-119-12,2016-138-2
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Table 2 Molecular markers and primer sequences of the stripe rust resistance genes

K RiC e s EIE7E-2 7 SIE ) 21 ERPUN
Gene Marker type Primername  Primersequence (5'—3') Reference
Yro SSR Wmel75 F:GCTCAGTCAAACCGCTACTTCT [21]
R:CACTACTCCAATCTATCGCCGT
KASP Yr5F F:GAAGGTGACCAAGTTCATGCTGCGCCCCTTTTCGAAAAAATA [22]
YroH H:GAAGGTCGGAGTCAACGGATTCTAGCATCAAACAAGCTAAATA
Yr5R R:ATGTCGAAATATTGCATAACATGG
Yr9 STS H20 F:GTTGTAAGGGAGCTCGAGCTG (23]
R:GTTGGGCAGAAAGGTCGACATC
Yr1o AFLP Sc200 F:CTGCAGAGTGACATCATACA [24]
R: TCGAACTAGTAGATGCTGGC
Yri5 SSR Barc8 F:GCGGGAATCATGCATAGGAAAACAGAA [25]
R:GCGGGGGCGAAACATACACATAAAAACA
Yri§ Cssr5 L34PL F:TTGATGAAACCAGTTTTTTTTCTA [26]
R:GCCATTTAACATAATCATGATGGA
L34SP F:GGGAGCATTATTTTTTTCCATCATG
R: ACTTTCCTGAAAATAATACAAGCA
STS esLV34 F:GTTGGTTAAGACTGGTGATGG [27]
F: TGCTTGCTATTGCTGAATAGT
Yr26 STS Xwel73 F:GGGACAAGGGGAGTTGAAGC [28]
R:GAGAGTTCCAAGCAGAACAC
Yrs8o KASP KASP_53113  F:GAAGGTGACCAAGTTCATGCTTGTACAATGACTCCTCGACTAACA [29]

H:GAAGGTCGGAGTCAACGGATTTGTACAATGACTCCTCGACTAACG

R:GCCACGCAATATCACCATCG
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Table 3 Infection type(IT) of 90 wheat cultivars(lines) to stripe rust at seedling stage
and molecular detection result of 7 resistance genes
s A (R SN Yr JEB s I UES) SN B Yr A
No. Variety(line) 1T Yr gene No. Variety(line) 1T Yr gene
e 14 B KK 15 B
1 Yinong 14 8 46 Yongliang 15 7
e 15 JLEAR C1809 _
2 Yinong 15 8 Yrig 47 Jiushenghe C1809 7
e 18 L 425
3 Yinong 18 9 Yrig 48 Jiuchun 425 6 Yris
e 20 M 660
4 Yinong 20 8 Yr§0 9 Nanmai 660 9 Yrz6
- e 21 _ W 17
o Yinong 21 8 20 Neimai 17 8 Yr80
A 1354 %A 121
6 Liangchun 1354 7 Yr80 51 Hechun 121 8 Yr80 +Yrlo
; B 1242 o _ - B 13 ; -
Liangchun 1242 : : Bamai 13
A 137 - ; B 30 B
8 Hechun 137 6 Yr80 +Yrl5 +Yrio 53 Longchun 30 9
A 37 o R
9 Xinchun 37 6 o4 Kuidong 4 2 Yr80 +Yrg
Wi a4 _ - BE& 55 _
10 Xinchun 44 7 2% Changdong 5 8
JLZER D1508 A
11 Jiushenghe D1508 9 Yrs0 56 Kuihua 1 1 Yr80 +Yrl0
EAR 1S _ 25
12 Jinshinong 1 4 o7 Kuihua 2 9 Yrso
14 0358 - %75
13 Shidong 0358 8 Yrs0 o8 Shidong 7 7 Yrlo
B 206 4 8%
14 Xinliang 206 9 Yrs0 59 Shidong 8 9 Yr80
HAR 609 _ HE 9T
15 Xinliang 609 8 60 Shidong 9 8 Yr80
B 610 _ e 16 _
16 Xinliang 610 8 61 Yinong 16 7
W& 21 PR 1
17 Yangmai 21 8 Yris 62 Yikedong 1 9 Yr80
4 4% _ ) PR 55
18 Shidong 4 8 63 Yikedong 5 9 Yr80
R =]
19 fx5 5 2 Yr9 64 2016-46-3 8 —
Shidong 5
20 Newlon 8 Yr80 +Yrl5 65 2016-23-6 9 Yr§0
21 Verstevx 8 — 66 2014-44-2 9 Yr§0
22 Strampelli 5 Yri8 67 2015-9-5 9 Yr80
23 GY12029 5 — 68 2015-22-7 8 Yr§0
Wik 21 B
24 Freeman 9 — 69 %ﬁ <2l 1 Yr80 +Yrlo
Xindong 21
4 1008 B4 305
25 Yinong 1008 9 Yr80 70 Xindong 30 9 Yr80
AHE 1109 31 s
26 Hewang 1109 7 Yr80 +Yrlo 71 Xindong 31 9 Yr80
e 22 5 B 34
27 Yinong 22 0 Yrg & Xindong 34 ) Yrlo
e 24 - W& 365 _
28 Yinong 24 9 Yr80 +Yrlb 73 Xindong 36 8
T 9811 Hi& 40 5 —
29 Wang 98-11 8 Yz9 & Xindong 40 8
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(42K 3 Continued table 3)
A2 Y iXED) S gAY Yr 5 =2 (R S L Yr
No. Variety(line) 1T Yr gene No. Variety(line) 1T Yr gene
. B 425 e WA 445
30 Xindong 42 2 Yro o Xindong 44 6 Yrs0
I =%
31 Bt 41 5 7 — 76 2016-118-20 1 —
Longchun 41
e / =)
32 \Ij.—%j‘j; 7 — 77 2016-95-12 2 Yri8
Ningchun 4
o TH 16 B o
33 Ningchun 16 9 78 2015-31-2 2 Yri8
. T& 50 5 _ A _
34 Ningchun 50 9 79 2015-32-2 8
Y g 45 L
35 B 45 5 1 — 80 2014-132-4-5 6 Yrl5 +Yr9
Xindong 45
) B 48 %5 95—
36 Xindong 48 8 Yri8 81 2016-95-7 2 Yris8
)
37 B 54 0 — 82 2016-138-2 2 Yrl5+Yr9
Xindong 54
A =
38 B 555 9 Yr0 83 2014-42-5 9 Yr80
Xindong55
39 ;{Zﬁ 460 5 9 Yris 84 2015-88-1 9 Yr80
indong 60
/ Bk 169 B -
40 Xinliang 169 9 85 2015-2-11 9 Yr80
/ Hr 201 N
41 Xinliang 201 2 86 2016-119-12 1 Yr80+ Yr9
/ T3 28 B B L .
42 Ningmai 28 7 87 2016-6-3 3 Yr§0
43 TA3 7 Yris 88 2016-46-1 1 Yr9
Ningmai 13
) T 14 _ _
44 Ningmai 14 7 89 2016-54-1 2
45 NATﬁ‘ 26 1 Yr80 -+ Yr9 90 2016-57-8 1 Yro
ingmai 26
CIR LRI 47 /N2 5 F(FR) Wheat varieties (lines) in Yili River Valley
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BB EIE S, 5 37 78 % (K 4); Ho, Yr26
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M1 2 3 4 5 6
A 2000bp
1000 bp

750 bp

B 500bp

250 bp
100 bp

C  200bp

100 bp

D 1000bp
750 bp
500 bp

el

1000 bp
750 bp
500 bp

IR B #5717 09 JE DRI 100 & B, 56 10 M4 ORE 5 A7 Bk
BT 3 L A A 19 03 4 R IR 5 55 TR TR
BRI W PR AT=1~6), Mo, ALK 5
SUHA 42 5 .2016-46-1 1 2016-57-8 2 #E45 X}
A A BN E 2 R PUPE R Yro, (B AT R B
PTG , #0528 1 R R iR R A T A BT AR
HH,

Yr9 MYrl0 MYrl5 MYrl8 MYr26 [MYr80
R B R A

No disease resistance genes were detected
e 12.22%

23.33%

8.89%

1.11%
37.78%
B2 #il/hERM(R)AEZFEFREERRHE
Fig. 2 Detection rate of stripe rust resistance genes in
wheat varieties(lines)
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A—F refer to electrophoresis images of PCR products of resistance genes Yr9, Yrl0, Yrl5, Yrl8, Yrl8 and Yr26, respectively.
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Fig.3 Detection results of Yr genes in part of wheat varieties(lines)
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Fig. 4 KASP cluster plots of Yr80 genotyping
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[ #h i #h Foreign wheat varieties
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Wheat varieties in other provinces of China
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Wheat varieties(lines) in Xinjiang except Yili

[ W R /NE SR

Wheat varieties(lines) in Yili River Valley

30

25}

o [
(%] (=4

il # Detection rate/%
o

0
919 400 413 «1«‘3«;«%6 ¢ «;f\sxsu\g A0 419 g0 ®

X X

\ 5
8080 9 e Xx«u\s
48
[R5 4248 Gene aggregation type

5 #HiXhERM(R)AEEREERSHER
Fig.5 Aggregation of resistance genes to stripe rust in

wheat varieties(lines)
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