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Identification of resistance to stripe rust in synthetic wheat

germplasms and detection of Yri8 gene

Qi Xusheng, Wang Xiaojuan, Chen Weiying, Wang Xingrong, Su Junyang
(Institute of Crop Sciences, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China)

Abstract Main agronomic traits of 97 synthetic wheat germplasms from CIMMYT were investigated. Moreover,
Yr18 gene was detected with ¢sL V34 and resistance to stripe rust was identified at adult stage. The results indicated
that there were major differences in main agronomic characteristics among tested materials, especially 1 000-kernel-
weight, which increased in most cases, with 30 novel lines exceeding 50 grams and accounting for 30. 9 percent. Two
materials, namely synthetic wheat No. 20 and No. 43 with Yr18, were found by the marker ¢sL.V34 and the occur-
rence frequency was 2.1%. There were 30 lines with resistance to stripe rust, 19 lines with highly slow-rusting re-
sistance, 10 lines, including synthetic wheat No. 2, No. 5, No. 14, No. 60, No. 75, No. 76, No. 78, No. 82, No. 83
and No. 84, had high resistance and high slow-rusting resistance to stripe rust. Selection of big grains and slow rus-
ting germplasms will offer excellent resources for common wheat breeding.

csLV34

Key words synthetic wheat germplasms; agronomic trait; identification of resistance to stripe rust

INFE S (Puccinia strii formis f. sp. triti-

ci) AR BN F L) 0 A T R
gl P P Y 9 72 o EE VAT N = | oSS N L N T
RS INIE I P S GOSN O 3 - i 3 (| B
10%~20% , IR 40 %6 ~ 60 % , += 2 g il
e TN G e 2 ATV jtﬁf*%%&fmﬁ’\?i%
ARG T N F USRS AL U e T N
PRI (Yr) IECH Btk et Ho 22 0 18

2008 - 01 -16 &iTHHEI: 2008-03-03

FBHE Yri8 B iAE 7D BRI L, R
LIRBE TN NP E A MR O T REECCEE L H
T IARTIN A5 AR /N 2 ANAAE HAE A o 72 op A7 A5 38 A% 1
SORAE L T AR N TR s ) T Ak 2
FE AT B AR 35, AR 5 3 AT b it % V5 AR M A o £
375 2% 5 93 75 A TR - Tl A4 B 3 ) i

ki /N 22 ( Triticum durum , 2n = 28, AABB)

T2 (Aegilops tauschii , 2n=14,DD) J& /N5

%%b T A B B Bt 4 1P & £ BV R A CHERERZ[ 2006724 )



14 % 14 57
W5

%34 BE 4 #1(2008)
PLANT PROTECTION  Vol. 34 No. 4 (2008) e 27 -

Wil /N (T, aestioum, 2n= 42, AABBDD) ] #]
£ PN DL SN N (TS A 1 I N N ) AN o N
(synthetic hexaploid wheat) E 47 it 4% 2 ££ ¥ & L Pt
ZAF U 2RSSR L ©OA A R B AR A SR R R R
FER B R PES,  CIMMY T & HoAt i £ [ 5
F TSR /N2 it B, 0 4 v e L o L S R B
WA R KW, IE 20 4l 90 AR M CIM-
MYT 513 T K& M N TG RN &2, 4w
PECHMW-GS 41 5 0 T 5t 55 5 i k4T 7 i AR
H G Hrp g 4 & B B DL CIMMYT A LA
BHORSEAR, BN 22 38, )11 % 42, )1 22 47, )11 %
107 2 Z 50 i Bl R I s 7 A BRI L 4% B 0 AR
R RO IR A K T AR HE T H R A R R Bk
HMW-GS 21 k47 7 40 #r Lk #8451, 5+10.5+
12 2SS 1R A R 55 35 08 /N 22 e ) 24 A 21 6 R B e R
30 N 22 1) BT, CR) R, BT O8N LA
M EARZMORERI PSS, U
AT AT Yr18 B (R ST TE A [E N B> e T
ERORE A, T B T 2006 — 2007 4
POEARY X 97 4 CIMMYT A T4 i/ 22 57 F ot
MEEA SR EPASEET T 2, 38 A
esLV34bRCA M Yr18 S, B A — 0 T A &
Tl JO ()RS R AR L /b S B . e i H ML O N #
R B =X ) W L TR

1 #8575 E

1.1 a4

BEIRFP BTN ok B CIMMYT 8 97 4 fii i /)
TN ENLEBRANGEANEGR 2), B 2006
TEREAT AR SR B S I ISR 1R B 4 O S ), —
B T8 LB L N Y18 14 A, 5 —ER 4 T
2007 SEPPAE AE B AT BOBR AP A BB ME S e . &
BRI (& 32 5 K 14K 4K 5.K 7 %
EC AR ) H TR 48 AR B Be A8 ) O 47 0 9 i £ 43t
1.2 FERZHRETE

2006 ER I ¥ AR TR A AR B BE A 2 B 9T P =
PRS2, LA 4 5 o R B HE A, 2 Ik
FEELHATX L ATEK 1.8 m, 4780 0. 2 m, 23 3 % AR
BT AR B bR R N RS RO B, Tk
VR PEAT T HE 5D 3,
1.3 vri8 ZR%E
1.3.1 DNA #

K CTAB 42 Wb 2 B 41 DNA, F ] %

G4y ok ot BE A K I DNA IR B, &R R
#50 ng/pl,
1.3.2 Yri8 4T

Yr18 ¥ FE 1M esL V34 KU T Lagudah 25 3¢
RV Bl T A E AR R AR SN, I
5 L 5.5 — GTTGGTTAAGACTGGTGAT-
GG—3"; T 5l %:. 5 — TGCTTGCTATTGCT-
GAATAGT—3',

PCR R NAR R K 20 pL BARBUPEAT 1 X buffer
(50 mmol/L KCI,10 mmol/LTris-Cl, 1.5 mmol/L
MgCl, ,pH 8. 0), TaKeRa DNA % & 1U, dINTP
% 200 pmol/L. 555 5149 5pmol. B DNA5O ng,

PCR N4 A 4 94 C 5 min; 25 94 C
5P 1 min, 58 CIE K 30 5,72 CHEM 30 5,38 ME
Wil Ja 72 CHEAP 7 min,

=W LL 2. 0% 1) B IR B Bk H vk R
Zh Mk RO 1 X TAE % #. 100 V L R Lk
80 min, W L EE G 4 )5 , H MultiGenius Gel Doc-
umentation and Analysis System 3 i % % 3+ F A
AL,
1.4 BMHBMESEHETE
1.4.1 REZIT5EMHFZE

5T 2007 WA Ol A R ELBEAE D) 5
22 MRS R, B A R AT MR L AT K 1.8 m, AT ER
0.2 m, LLYEE B Fh 48 5 169 1EXHIORNE R AT, T/
FHOEIIFE RN 4% 1.0 g ST BN 0. 05 %0 I B R
500 mLWC j 787 W, 19 5 Wi 5 Rl T 2 M L
b BB N5 HEHRE 15 h,
1.4.2 FHELHTE

KT L Bl g Bt 169 78 4 KW JE L & GB/T
1579521995 4% 454 10 Bbn #E B 43 1t 25 b o2 BB ML b A
35 A VR A R 32 SR AR ok i R oL, R
AR 0.05.1.2.3.4 ANEhriE, b 0o~2 i
RIV(R) s 3~4 R IEi |k (S5 ™ i B % 0.1,
5%.10%.25% .40% . 65% .80% F1 100% I #x #E ic
B, G B R B, T IR SR I 2
R 85 8 M T 1 B 1 1 R o3 b 1 L R 2 R BRI 4 A
NS R G <<10%0) T R AR M R
CPEE 11%~25% ) ARERB KM OGP EL 26%
~40% ) PR R PR 41%~80% ) i E
SRR A (P2 E 8196~ 90 Vo) 100 5 6 3 Ky K I



5% 445 47

534 4 W (2008)

. 98 . PLANT PROTECTION  Vol. 34 No. 4 (2008) BF 9L

I 50 U A R B L,
2 ER59MH

FERZ MR

B AU R BT IR A 7 0 RR e R N R REORE
O TR (P 38 R IR A AR S RO TR 1.
KIALLE M BEANR 6 MEORE RFEEBR K,
BEWIN T 5 /s 22087 Bl 5t o 4 T R K 5 AL

2.1

W BT R B IF A A A s, 97 oy R i 5 H
TN 2R T BN AT AR 45 (CKO AR EE , R I
BT B (B 24) KRR A 23 fr B K
A 46 43 /N Z I0A 6 40, T K0 5 i K1k 87
7 AHREORE B 22y b T 0 L (A9 — SR 1K O TR T 4
50 g LA EMIFBA 30 3.l 30, 906, 35 X 2845 Bk
Fob 5 A L5 3 /N 2 b R R 6 B TR TR e
KPR AR

F1 HRANEMREIEEREZEHEREHE. TRMTEEH
Eis HEHM/d PR /em K /em NEEE/ A R $/ hL TR /g
T ME 103.8 97.4 9.6 13.8 31.1 46.7
AR 96~109 65.8~124. 2 6.2~11.8 10~19 16~46 25.5~57.6
&= 13 58. 4 5.6 9 30 32.1
CK(7* & 4 5) 97.0 89.0 9. 16.0 47.0 41.3
B R % 2.87 10. 4 10. 12.02 18. 04 11.07

BEGER YIS & T
NAET Yrl8 WM B REY 18 i 150 bp I )y
Be AN AR M L RE Y3 229 bp R B, 97
By N A N 2 A B 20 R B 43 15 43 64 1 35
WAL Yrl18, i ZIRM AL 2.1%,

6 7 8

2.2

M1 234 3

910 11 12

1 000 bp
229 bp

250 bp —»|

150 bp
100 bp
M. 1, 20 3. 40 5, 60 7, 8.9, 10, 11, 1240RMRHRDNA

Marker200., &RE20. GRE21. AH22. GRkd3. A2, &
K26, FrA28. G0, SAR32. AR GE36. SRR

1 FIA esLV34 FRIBRRM/NES M E ST

AR BRI KB RN

2007 /N SBR AT TN 2 0 5 I ) Rk
oS B SRR B AR AL B K AT A, Xl
BT B FUetf % e N T AN ZMPATBE, A
T2 500 B T D) b s e g5 R (R 2) R WL 97 tr B
S Pl T IR) 0 R P A S AH L I i RO T R
XHREE T 169, WR N BLE (£ 3).H 30 1M k%
I eI A AN YA i v e B - a AN o |
30.93% F1 69. 07 %, Hoth & e 2.5,.14,40,60,75,
76.78.82.83.84 % 11 AN ah M oh mpt L BN, A
PEEEE (R 4, H 19 MM RER & ERE. N
19.59% ,19 /™ Fh st & Bl b B4R 45 L 19. 595,18
APl 5T R IR AR S | 18,56 %6 .41 AN AP IR I
JERKAE 5 42,2650 RIBLE LR BT 19 DMK

2.3

A% 1.2,3.4,5.8,14,20,27,33,35,59.60,75.76,
78.82.83.84,

ZE LR, A 2.5.14,60,75.76,78,82,83,
84 5F 10 NN LA B/ 22 37 B, w7 A O 5 i /s %2
PUAS BN 5 E Bl ISR G R I AR A

3 Git5iTie

HZRM 97 4y CIMMYT A L& i/ 2 58 Ff
I I T SR (Pt R TN o ) R N O Ra e =
S0 0 15E AR O 15 /0N B 5O ARURL S R /D L R TR
KL AT 30 AR RL L 50 g B L4 osLV34
PRAC R, A 2 MRS Y18 18 48R S R bR
WA AEE POk RS M BN 30 4w B 12 55 A KL
19 4, T i Rl BT R AR R R S R ) 22
an A AT FR R,

EAR H AT O£ E W 18 45 55 AL AT Yr18 . Yr29
FYr30 AH/NZE SR IAR 45 45 1 AR = 24 10 R D H
BN JE DRI o L 22 B0 B0 YRR 2 2 AN RO RT3
[FAE I 45 SR, B 23 DA IR 18 40 85 R X Y18, 2
BN o 1 o ol O O N R | (A
Yr18 Fl 2~4 A AT L8O IR S8 DR 45 5 A — ke
I AE = A2 g wm KT I P B e e AT AR 8 R
esLV34 BRac R B 5 20,45 ik 43 ¥ 485 7 18 4k L IR
Yr18 AH P Tl 5T Js o S B 4% 5 P 22 S KL Bk 20 R
WA 2 B N, e EAN 8. 5%, &k 43 A 3 Tk
S, P REIR 39 Y0, X ] BE A PRI BT B Ik o
DAL %) i H AN [) J 350, A7 Rt — AP EAT 3 A% 207



14 % 14 57

334 4 (2008

7T M PLANT PROTECTION  Vol. 34 No. 4 (2008) 29
F2 HRDEMERKARERT

N Sl ) PR == B Sz ) pi=cd
4% LY I LI f’i . /ji . ;; i HRSH R g/ Eﬁ/ ;ﬁ) i g
A1 CIGMS7. 2765 3 2.3 19.7 0.5 AR50 CIGMS6. 3277 4 41,0 100.0 41.0
A2 CIGMS8S8. 1175 0 0 0 0 G 51 CIGMS8. 1239 4 64.9  100.0 64.9
GH3 CIGMS87. 2767 3 2.8 17.8 0.5 G52 CIGMSY. 567 4 51.7  100.0 51.7
G4 CIGMS87. 2775 3 6.6 62.9 4. G 53 CIGMY0. 799 3 17.2 87.5 15.1
A5 CIGMS7. 2768 1 0.1 8.1 0 B 54 CIGM90. 808 4 48.1 100. 0 48.1
A6 CIGMS6. 946 3 18.8 81.0  15.2 Ak 55 CIGMY0. 812 3 48.0 96. 9 46.5
AT CIGMS7. 2770 3 38.3 91.1  34.9 A1k 56 CIGMY0. 815 4 55.1  100.0 55. 1
G 8 CIGMS8. 1194 2 6.6 82.5 5.4 B 57 CIGMY0. 818 2 34.3  100.0 34.3
A9 CIGMS7. 2771 3 38.2 98.4  37.6 B 58 CIGM90. 820 3 31.9 98.5 31.5
G 10 CIGMSS. 1197 2 18.3 92.4  16.9 G 59 CIGMY0. 824 2 9.5 92.4 8.7
G111 CIGMS88. 1200 3 41.8  100.0  41.8 4 60 CIGM90. 845 1 5.0 75.0 3.7
G R 12 CIGMS6. 959 3 47.3 100.0  47.3 Bk 61 CIGM90. 846 3 23.7 100. 0 23.7
A 13 CIGMSS. 1209 3 46.4  100.0  46.4 Ak 62 CIGMY0. 863 3 46.6  100.0 46.6
G 14 CIGMY0. 561 1 0.4 21.9 0.1 B 63 CIGMY0. 864 3 50.3  100.0 50. 3
G5 CIGMS8. 1211 4 52.9 100.0  52.9 4R 64 CIGMY0. 869 3 42.5 100. 0 42.5
A 16 CIGMS6. 940 3 11.3 80. 6 9.1 65 CIGMY0. 871 3 44.4  100.0 44, 4
B 17 CIGMS7. 2760 4 43.6  100.0  43.6 A 66 CIGM90. 878 3 41.1  100.0 41.1
Gk 18 CIGMSS. 1212 3 44,1 100.0  44.1 HR 67 CIGMY0. 897 4 61.7  100.0 61.7
Ak 19 CIGMS6. 953 4 56.1  100.0  56.1 £ 68 CIGMY0. 898 2 32.8  100.0 32.8
B H 20 CIGMS87. 2761 2 8.5 93.8 7.9 G169 CIGM90. 906 3 42.9  100.0 42.9
G 21 CIGMSS8. 1214 3 41.9 98.4  41.2 A 70 CIGM90. 911 3 34.2  100.0 34,2
22 CIGMSS8. 1216 3 31.2 98.5  30.7 Ak 71 CIGM90. 910 4 52.4  100.0 52.4
G 23 CIGMS88. 1219 3 29.4 100.0  29.4 G T2 CIGM92. 1647 2 31.4 97.2 30.5
L 24 CIGMS6. 950 3 42.9  100.0  42.9 B T3 CIGMY2. 1666 3 13.0 95.7 12.5
A 25 CIGMS6. 942 2 13.0 98.4  12.7 G 74 CIGM92. 1667 3 14.0 95.2 13.3
Gk 26 CIGMY0. 525 3 36.0  100.0  36.0 B TS CIGM92. 1682 1 9.4 96. 9 9.1
R 27 CIGMSS. 1270 2 2.7 50. 0 1.4 G 76 CIGM92. 1713 1 3.9 72.1 2.8
4R 28 CIGMS88. 1273 3 54.3 100.0  54.3 B TT CIGM92. 1723 3 39.9  100.0 39.9
A 29 CIGMS8. 1288 3 53.4  100.0  53.4 B T8 CIGM92. 1727 1 3.5 75.8 2.7
A 30 CIGMSS8. 1313 3 22.3 96.8  21.6 B 79 CIGM92. 1871 3 47.8  100.0 47.8
A 31 CIGMSS. 1344 2 12.1 95.3  11.5 A 80 CIGM93. 183 3 49.3  100.0 49.3
A 32 CIGMS88. 1356 3 29.9 100.0  29.9 Ak 81 CIGM93. 229 2 12.8 92.2 11.8
A 33 CIGMSS. 1363 2 5.7 74.6 4.2 G 82 CIGM93. 237 1 6.0 75.8 4.5
R 34 CIGMSS. 1362 2 16.2  100.0  16.2 Ak 83 CIGM93. 388 1 7.7 94. 1 7.3
G35 CIGMY0. 566 2 6.2 72.6 4.5 G 84 CIGM93. 261 1 6.7 77.8 5.2
T 36 CIGM90. 590 3 55.3 100.0  55.3 I 85 CIGM93. 395 4 62.3  100.0 62.3
G 37 CIGMS9. 506 3 19.4 96.9  18.8 I 86 CIGM93. 266 3 50.3  100.0 50. 3
G 38 CIGN89. 525 2 18.8 98.4  18.5 G 87 CIGM93. 297 3 35.2  100.0 35.2
Gk 39 CIGMS9. 537 2 15.8 97.0  15.3 A 88 CIGM93. 300 4 62.7  100.0 62.7
B H 40 CIGMS9. 538 1 10. 4 85.5 8.9 A HE 89 CIGM93. 406 3 35.2  100.0 35. 2
R 41 CIGMY0. 686 2 11.9 88.9  10.6 A H 90 CIGM93. 306 2 24.1 86. 2 20. 8
R A2 CIGMY0. 760 3 49.6  100.0  49.6 G 91 CIGM92. 1669 2 13.1 97.0 12.7
R 43 CIGMS9. 559 3 39.0  100.0  39.0 R 92 CIGM92. 1701 4 42.7 93.9 40.1
R 44 CIGMS9. 479 3 38.5 100.0  38.5 93 CIGM93. 207 3 31.9 97.0 30.9
AR 45 CIGMS9. 561 4 68.6  100.0  68.6 G 94 CIGM93. 395 3 46.3 96. 8 44,8
B 46 CIGMY0. 543 3 51.8  100.0  51.8 G 95 CIGMY0. 865 3 62.1  100.0 62.1
AT CIGMS9. 564 3 40.0 98.4  39.4 A 96 CIGMY2. 1665 4 46.0  100.0 46.0
A48 CIGMS6. 944 4 52.9  100.0  52.9 AR 97 CIGM92. 1721 3 45.9 96. 8 44,4
AR 49 EX %N 3 56. 6 100.0  56.6 CK % 169 4 84.2  100.0 84.2




5% 445 47

%34 B3 4 #(2008)
PLANT PROTECTION Vol. 34 No. 4 (2008) BT R A

« 30 e
z3 HRANEMREZSEEMERHSHIRRT
! R/ A te il / % Pt
0 1 1.03 G s
0 0 0 I Y g
1 10 10. 31 I
2 19 19.59 LRE
3 51 52. 26 hK
4 16 16. 49 e Ik
F4 BRANEMREREFEETRNSHTRR
TR/ % Ko /A Lt/ % oAy
<10 19 19. 59 e 545 45
11~25 19 19.59 o
26~40 18 18.56 I 2 12 45
41~80 41 42.26 o IR AR
81~90 0 0 o JE R A

&4 0k B N A IR A 44 T 37 A B
T RIS 5, A SO Y18 SERIAE 97 4 45 Jl
R ) 3 AT BLHEAT TR . T R IR B 4% BB
PR FP % e 45 R WL 30 00 MR BB BUIE O,
Forp 11 i MR R B P LA B AR W] R IX S8 A )
A AL LR AR BUEE & B S A %
Jsm CATF R A H

esLV34 3L @ bR HER v, EA ML, W
T8 4B YrI8 M2 TARICHI DL E .

2% 3k

(1] BrAvtE. 2003 44 [ /N 22 4 45 095 10 TR AT 45 5 2 i B S s [T .
hERE R S, 2004,24(2) .16 - 18.

[2] MBI, Singh RP. Huerta-Espino J. 2. /N2l Bl s bk 1 i &
BERE AT IWUE[)]. AR F 2, 2005,38(2) : 297
-301.

[3] 2 W, FORIE. 2 @4, 55, 2003 4F /N 42 4 6 B A F /D b 6
AT, PEAERAE AR 2004, 13(3) 143 - 47.

(4] Wak7, T2 e, DETMABEBETRARI] %
FAEW ¥R ,2001,21(3) :80 - 83.

(5] kit BHRZ.GEB. % NTHB/ADE RL BEAGS&GRH
FNF &b 32 BRI ], W R AR L=, 2007,20(2)

(6]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

266 - 269.
TR, LR, A de, 25 I3 38 AL TS Rk N T4 b
HFNAL ALK SSR ARad kI LT, v R #R, 2007, 20
(2):239 - 242.

Mujeeb-Kazi A, Rosas V. Roldan S. Conservation of the genetic
variation of Triticum tauschii (Coss. ) Schmalh. (Aegilops squar-
rosa auct Non L.) in synthetic hexaploid wheats (T. turgidum L.
s. lat. X T. tauschii; 2n=6x=42, AABBDD) and its potential u-
tilization for wheat improvement[J]. Genet Resour Crop Evol,
1996, 43: 129 - 134,

VR Z B 4R LA, RIS Z2 4545 2 AN T & Rl De-
coyl/ Aegilops tauschii510 Fu 4B (G 30, 4 31) (K38t
oy ()], PEM AR AER, 1999,38:39 —41.

BONLVBAE. S RS NE 2 B R AT AR ANES
AL SR SSR ARG K B LT, AF 4 % 4k, 2007, 33 (5):703
-707.

KNG LT M i 2, 55 I ZE 107 18 4% 85 1 384 43 BT Fn gy
FARdF R [)]. 2R ¥, 2006,26(3) 141 - 45.
FLr, IR R, T, S RN T RN T A R
HMW-GS 41 M 1. 5410 W5 8 4% 2 B (1], o6 db A ¥ 2
%.2006(26) ;0033 —0038.

Lagudah E S, McFadden H, Singh R P, et al. Molecular ge-
netic characterization of the L»34 /Yr18 slow rusting resistance
gene region in wheat[ J]. Theor Appl Genet, 2006, 11421
- 30.

Jr ik, RRHE R EIMT. b i R AR AL, 19982361
-363.

FOCM, B R BB TN R S T AR D] HOR R
AR . 1996.(5) .28 - 30.

TR, 5 S0, 2R, 2L NS A T IR B A G 4 T AN
RIA [T, WP RY2EI,2000,27(1) : 53 -58.
ZEWIAE D . S NFE TR S G R R U 4% 4
VLI, #ZEAE 4R, 2006, (1) . 113 - 116.
TR K E AR, TR, AL N FE A R I 8 A R BT AT
[J]. ZRAE #2006, (1) ;129 - 134,

Singh R P, Rajaram S. Genetics of adult-p lant resistance to
stripe rust in ten sp ring bread wheats[J]. Euphtica, 1994,

72: 1-17.





