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Analysis of the stripe rust resistant genes in 22 Chinese wheat cultivars
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Abstract: In order to identify new resistance genes, understand the distribution of resistance gene to
stripe rust in wheat cultivars and control wheat stripe rust, 22 wheat cultivars were studied by using re-
sistance identification, gene postulation and molecular marker technique. Through resistance identifica-
tion the resistance spectrums between the known genes-carriers and 22 wheat cultivars were tested and
compared. The results showed that there were 14 cultivars with known resistance genes to stripe rust,
and eight with unknown resistance genes, which were new rust resistant gene resources. The results of
cluster analysis showed that 22 wheat cultivars were divided into two categories and six sub categories.
Yri, Yr10 and Yr24 genes in 22 cultivars were detected by SSR molecular markers. It was revealed that
11 cultivars carried Y71, and two carried Yr/0, while 22 did not carry Yr24. Some cultivars carried new
resistance genes to stripe rust, which had important significance in avoiding the application of single re-
sistance gene and enhancing use of unknown genes.
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/NFELZER B R Puccinia striiformis £, sp. tritici
64E16 OE36 35E62 9E144 64E146 2E24 2E104 33E50 2E16 11E190 175E251 43E58 47E251 40E33 37E57 3E154 3E16 33E148 34E156

it o B HE R

Cultivar and Yrgene

C591 (¥rC591)
Avocet S*6/776 (¥r6)

2]

No.

30

31

Avocet S*6/776 (¥r7)
Avocet S*6/778 (¥r8)
Avocet S*6/779 (¥r9)

32

33

34

4

¢ %169 Mingxian 169 ( None )

YIS Xumai 9

35

36

¥ 9907 Yuzhan 9907

1397039 Zhu 97039

B105

39
40

FBE9962 Zhengfeng 9962

FEE # 45 Qunximai 4

41

FEF2015 Zhengmai 2015

)
43

{E f84110 Yanzhan 4110

7139 Xinmai 139

44
45

46

06036 Fanmai 06036

F1020 Kai 020

Z

{E U009 Yanshi 009

47

K838 Taixue 838

48

%2016 Jun 2016

49

E 2218 Guomai 218

F#£00524 Zheng 00524

51

#0504 Yujiao 0504

HEX1'5 Puxin 1

53
54
55

1830618 Luofeng 0618
1%99220 Luo 99220

<

¥4 5989 Ruixing 989

FEF7698 Zhengmai 7698

57

1~35: EA0EE R AR AT, 36~57: 7300 5 b, None: R FRITHFEIA . 1-35: Cultivars with known Y7 gene (genes); 36—57: cultivars under test; None; no gene (genes).
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7838 ML 15 MEIT 009 3 16 13 Sl , H45%F/NA7 4%
% % 64E16.64E146 .2E104 . 2E16 .40E33 F13E16
FIBUME  BRIZ 0504 X /NAZ S5 TR &R 175E251 3%
PRI, A 15 1y iR /N SR T & 175E251
PRIV o b A TR SRR IE A v . 3
97039, B105 . K5 3= 9962 £ Jig 4110, Z 06036 . [F
77 218 9% 99220 FIFHS A7 7698 I 8 17y fit At HUB e /N
KPR VTSE25 1 LS A M= 4 4 S 10
M NEFZBE R 1283050 HT-a b Fll-c =4
W2, T-a KA HG 4 95 5197039 . B105, S+
9962 J 7 7698 B 4110 .1% 99220 .72 % 06036 ., [F
F 218 B #0504 F17% 2016 3 1145 R, b2 5 b

W T /N S & 11E19 ., 175E251 A 37E57 Hi/8k
RIA 225750 W HR/ NE SR TR R I RPN 5 1-
bRAUFEREE A 45 A 2015 K2 838 FlIifE% 15
o4 FRh B T HA 1I2EARFIESD , S48 /INAZE %
BT & 35E62 Fl 11E190; /BT 009 A4 X 3 T 1
F LA AN A A e 2K,

1124045 74 JR 9907 4 00524 . JT 020 Fis &2 989
R 0618 FHTZZ 139 6 3 it Fl o T12 A4k e
INFZ SR 2R 2E104 FI33E50, 1125143 M 1-a  11-b
HT-c =28, H i) 9907 45 00524 FF 020 Fll
Fii A2 989 3 Ay [l-a 2, M2 S AP BR B 1T 2R (W REAE
Bl | R PR L 2% /N 3 55 14 & 35E62 . 9E 144 2E24 .
2E16.11E190. 175E251 . 47E251; & 3 0618 Fl#r &
139 P b AP AE T2, B0 & A BT Re AL, 4351
X143k T-b 2 A 1T-c 25
WE9-5 Xumai 9
1¥97039 Zhu 97039
B105
FFE9962 Zhengfeng 9962
#7698 Zhengmai 7698

{ERE4110 Yanzhan 4110 | -2
#99220 Luo 99220

2 06036 Fanmai 06036
EZ218 Guomai 218
——— % #0504 Yujiao 0504
——— #2016 Jun 2016

FEF45 Qunximai 4
| #F2015 Zhengmai 2015

K 2838 Taixue 838

#M15 Puxin 1

fBIF009 Yanshi 009 [1-c

¥ 29907 Yuzhan 9907

#500524 Zheng 00524
| FF020 Kai 020 e

' B4 E989 Ruixing 989

1830618 Luofeng 0618 | 11-b

0.38 053 0.69

F%139 Xinmai 139 | Ilc
0.81 1.00

EH Coefficient

B 1 XA UPGMA A 22 i/ NE AL E TR LS T AHIKE

Fig. 1 Dendrogram of cluster analysis by UPGMA for 22 wheat varieties based on the stripe rust resistance
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PRI 22 3 /NFAE S Rl | Yol FE IR 244 7 B Chinses
166 11 Avocet S*6/Yr1 . Yr10 & K 4% 4K & Fh Moro #1
Avocet S*6/Yr10., Yr24 FE R AR & P K733 FD6T i

Pl B 169 | Taichung 29 4 5 [K 41 DNA , DNA 41 J&
FEL YRR 45 5 (7, DN 9 3 B s e BRARL, mT L)
TR (#2) .
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1 2 3 4 5 6 7 8 9 10 11 12

14 15 16 17 18 19 20 21 22 M

2000 bp

El2 # AEBEYEER KGN 22 (/N EmFHEE DNA
Fig. 2 Genomic DNAs of 22 wheat cultivars detected by agarose electrophoresis
M: D2000 marker; 1~22: V#4295 | % 9907, £ 97039, B105, K8 9962, BEHE 4 4 5 | A4 2015, {BJE 4110, Hi &
139127 06036, JF 020, {EIi 009, K 838, £ 2016, [€4 218, #800524 . FZL 0504 #2415 iRF20618. 199220, Kkt
989, #t£ 7698. M: D2000 marker; 1-22: Xumai 9, Yuzhan 9907, Zhu 97039, B105, Zhengfeng 9962, Qunximai 4, Zhengmai 2015,
Yanzhan 4110, Xinmai 139, Fanmai 06036, Kai 020, Yanshi 009, Taixue 838, Jun2016, Guomai 218, Zheng 00524, Yujiao 0504, Pux-

ing 1, Luofeng 0618, Luo 99220, Ruixing 989 and Zhengmai 7698.

PUARH I BE R Yl B R 8044 5 A J2& Chinese
166 il Avocet S*6/Yr 1, X 1 i F /2 44 B 169 1l Taic-
hung 29,4558 7%, L) Chinese 166 il Avocet S*6/Yr1
() DNA 547 (1) PCR =Wy BT Yrl WORRAEAT , T
L& Bt 169 il Taichung 29 1Y) DNA 54 (1Y) PCR 7=
YIS EA Yrl WFFIEST o DIAEE/NZE SRR P DNA
AR, PCR P24 vh B Yol (AT 1Y /N 22 f Fb
FI4E T4 9907 .31 97039 . B105  FBF 9962 B 55 4
5 B 4110 81 £ 139, K 2% 838 4B 00524 . B #L
0504 F17% 99220 3 11 173 (& 3-A) .

PUARFI LA Yr1 0 B 5L R 244 5 A2 Moro il
Avocet S*6/Yr10, % B i Bl 55 15t 169 Fl Taichung
29,458 7R, L Moro il Avocet S*6/Yr10 ) DNA iy
FEH () PCR P24 v B Yr10 B REAEAT | 10 LLAK Bt
169 H1 Taichung 29 ) DNA A AR £ PCR P24 Hh AN
BA Yrio WFRFEA o DRI Al ) DNA S AR
PCR ) BA Yrl0 BYRHOEAT 1 SRR T 020 F1K
2% 838([&13-B).

PUARHE I SE IR Yr24 10 56 R 20 AR L A2 K733,
X B B 2 #6415 169 A1 Taichung 29, 25 5 B, DU
K733 (1) DNA A4 () PCR 7= 1) th B Yr24 14
FEA 101 6T HE 5 b i DNA KRR 19 PCR 7249 h A
HA Yr24 (REH . DI S ) DNA S BAR
22 {3 i #' DNA 1 PCR ) ¥ A BAT Yr24 Y F#AE
(K 3-C)

3 it

BE DA Tk B S B AR i S R Bl R
TR K 4 A B9 A5 (Singh et al.,2001) . Wang
et al. (2009) i izt K& PR 4 S 2 % 0N T3 /N 42

CT142 fy /NP EE SR 21 0 B AP ARG 2L R
ANJA] s Feng et al. (2009 ) 38 i 356 PRI 4 S 9 2 30 7 430
ik /N 42 i FF Atou ., Flanders . Maris Huntsman . Bou-
quet , Holdfast , Elite Lepeuple I Vilmorin 27 7] f& &
A 6 AR T AL R B B G (Yrl Y2,
Yr2+YrHVII , Yr3+unknown . Yr3+Yr4 . YrAlba) ; Xu et
al. (2011 ) 8 ik J PR e 125 % 0 18 00 3t Ao v 57
G Yrl Yr2 . Yr3 . Yrd Yr6  Yr7 Yr8 . Yr9 . Yri7 . Yr20.
Yr2l.,Yr22 ., Yr23 . Yr24 . . Yr27. Yr32 , YrHVII, YrSD
YrV23 . YrRes YrC591 F YrCle 3t 22 P H WIHT 4%
B S R S E R N 0 RS G U B SRS K S T
B, R H0504 T RE = A PR TR A Yr5 | Yrl0,
Mor . Yrl5 . Yr26; 522 4 5] e S A YU =L
A Yr8+Yr19; K83 2015 AE I 009 F17% 2016 7] #E
G300 B YU RS Y32, Y21 T Y28 (803
YrRes) ; VF % 95 (3£ 97039 . B105 %5 F 9962 {2 J&
4110 32 # 06036 . [H 7 218 . 1% 99220 FI¥( 2 7698
9 3 /NZ A AT BEHE P B AR TS ] Y9, RS S0HT
HERVFAZ 9 540, WA E— DR B AP IE &
AR AR A B — A ), AR IR ZE AL
KPR 9907 T A 139, JF 020, K 2 838, B
00524 ¥4 15 12 0618 FlF At 989 A fE#EA K
YT B R B R 41, 3 2 it b B3 DR 27 838
FERL 1S AN RIS 26, BT BT g5 2L R 9
U5, UL S AP & v Rkt S o PR e — 4R TR AT
PRI R ORI o 30 2 e B Ry A1) FH 5 PR A S B )
AR R T B AR A IS S

S R DRI S AT P (e 0 R A
PSR S D A B (R B T AR HERR 2 A LA L
o R 5 BB ) i EAE , L F B — 2 19 sy FR A
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(I ERREE,2010), Yrl YrIOF Yr24 (e R E/NEF
b bR R A s (R R 45, 2011 5 #EIUERAE, 2012,
5K EASE,2014) , RUHHFSE TP LA SSR 43 FFric s
MR Yrl  Yr10.Yr24, HoG5 0] 55 RS0
MEAR B ERIE o A6 ) F SSR 43 F b i A I 0
LR & B, #9907 .5 97039 . B105 A =F 9962 it
B4 (RS 4110 B & 139 K2 838 4500524
B #0504 FiK 99220 A 11y fb Bl & A7 Yol , Horp
97039 .B105 . %8 9962 fIE & 4110 . 14 £ 0504 F1i%
99220 7 {53 /NF St A 5L DRI 4 o3 AT 4 AT B AR
FEH Yrl; TR 9907 B E 22 445 B2 139 K2
838 KB 00524 3 53 Fh , il i JE P R R AN A
PRSI Yrl o 1 B FD 25 S i R D — 5 T AT
e/ DNA /> FHRICA S BB BAYE , 55—y it ]
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RE S AP EIN Yr10, SSRAFTHRic I ik
DR S0 B 28 R AG It 45 Y24 () S, 2 AR
Fo] BE AN EH A PSR Y24, (HREFEHES
FE A 95 5197039 .B105 . A8 4 9962 A2 i 4110,
127 06036 . [F 4 218, B 2 0504 ., if% 99220 Fl1AS %
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Fig. 3 Molecular detection of Y7/(A), Yr10(B) and Yr24(C) for 22 tested wheat varieties

M: D2000 marker, 1~22: 2 95 | #J& 9907, 35 97039, B105. A4 9962, Hf 52 45 . #72 2015 {EJE 4110, #iZ
139, 124 06036, 1020 I 009, K838, %2016, [ 218, 500524, #0504, #2415 R F 0618, 1% 99220, i
989, FF A 7698; A [&]H123~26: Chinese 166, Avocet S*/Yrl, £4 5t 169, Taichung 29; B &1 23~26: More ., Avocet S*/Yr10. %,
¥% 169, Taichung 29; C |81 23~26: K733, K733, %% 169 Taichung 29, i N4FFHE4%F . 1-22: Xumai 9, Yuzhan 9907,
Zhu 97039, B105, Zhengfeng 9962, Qunximai 4, Zhengmai 2015, Yanzhan 4110, Xinmai 139, Fanmai 06036, Kai 020, Yanshi
009, Taixue 838, Jun 2016, Guomai 218, Zheng 00524, Yujiao 0504, Puxing 1, Luofeng 0618, Luo 99220, Ruixing 989, Zheng-
mai 7698; 23-26 in Fig.C: Chinese 166, Avocet S*/Yrl,Mingxian169 and Taichung 29; 23-26 in Fig. B: More, Avocet S*/Yr10,
Mingxian 169 and Taichung 29; 23-26 in Fig. C: K733, K733, Mingxian 169 and Taichung 29. The arrow indicates specific bands.

HUA BN R Yr10 F Y24 Z % YRV 45 5R
PR AT/ N B A R e S B B X
FHR I T B0 M Y TR P (Chen et al., 2009; Liu et
al.,2010) , BUIE AL 5 | A DG T e B EE A, 3 Xk
DEAT Yrl0 RN Yr24 FEDH SR R TR, G 55
BRI IRAT 5 Yrl S X YR /NEZ SR WA T/ IV A A

BB, IF BLAR R IXT Yrl5 3 R EOR M &R
I Yr 15 BRI FTHER o AT S B 3t o F 2
0504 FIRE S A VLA ILIN Yri5, 5 2 M AT
ORI AL 0T A B GO B R A7 E 47, IF
OIS ZEIN Yrl 5 B ER AR XF BT b o 14
FH.
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