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Abstract: [Objective] The aim of this study was to identify adult-plant resistance gene to stripe rust in wheat cultivar
Chuanmai 107 and the closely linked molecular markers, for breeding wheat cultivars with durable resistance. [Method] A
recombinant inbred line (RIL) population with 148 Fs lines generated from the cross between Chuanmai 107 and Avocet-Yr4 (highly
susceptible) were planted, together with their parents, in Chengdu and Ya’an, China and Toluca, Mexico during 2006 and 2007
cropping seasons for evaluating disease severities. A total of 940 SSR markers were used to screen two parents and the resistant and
susceptible bulks, and subsequently the polymorphic SSRs between two bulks were used for QTL mapping based on composite
interval mapping method. [Result] A major QTL for adult-plant resistance to stripe rust was mapped on chromosome 1BL in the
marker interval of Xcwem32-Xgwm818 with genetic distance of 3.9 cM. The QTL was tentatively designated QYrsaas-1BL. It
presented resistance to yellow rust resistance in all the three environments and explained 19.3%, 16.9%, and 27.4% of phenotypic
variation at Toluca, Chengdu, and Ya’an, respectively. [Conclusion] This major QTL is considered as a non-race-specific resistance
locus in Chuanmai 107.
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i PP DB ) ] ASTIE LT 285 04 B B ORIV R
Hl Toluca i 56 A H Rl R 22 3 AN FREE T X0 )1
7 107 X Avocet-Yrd H2 HAZ RFFARI 4550 bkt
PEUE TS5, 1l SSR AT R A 1132 107 H ¥ ik

PEHEDR L BB 4, ThRL
1 #MR57E

1.1 REP R A EfhiE

CABU R 1122 107 g REAS, 3R J80005 i 2
Avocet-Yrd HRARFTAT; Fo ACTERBEN LIS B bk (4
PRLHD Bk FaACRERAAT, REASEAT T BEH LS
1R, A REIBORL, UCOERERIEAT, B Fs ARILBATIBGR,
PAFEA 148 S HAS RN ELL F A R B

2006 4F#4E CIMMYT Toluca 56w i | ik &
A A RBEARBORAM R, ZB1E4H, 2% 75 cm,
28 LM REEXUT, ATIRIEE 20 em, 47K 1 m, BEAL
Hegl, 1 AL FE R0 b R P R 157 1 e Jak
4595 i Bl Morocco S AR KR X .

2006 “EFKAE A [ A A e R A [ AL R, P4
A%, BAFMHE LAT, 47K 1 m, 4786 27 cm, BEAL
}ZHES, 3 IREE . R s BRI E 12 A
SY95-71 7EIRK: X Sl IAF A AAF 5 At  7EIRK X
PN A3 I HE AR AT 56 A R 2 TR 5 6 X /AT S L 1)
PR, BB TAT IR0 TR % AT -
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IS R AT N TR 4585995 14 - Toluca K 1
KSR R T CIMMYT S5 1 24 b b it 7
JIHR F Mex96.11; BBk s R F 4 B B A ok DY 1145
RNV BFF A R BT T H ALK 45 T 32 (CYR32) 5
M2 Rk H ) E SR A, AR5 BRI 1 AR
WAT /NP BARES STAE /N B AT 4 i Lk 21385
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1.3 EBmmHLE

itk % e S MR ) Cobb J573:08,  HiE 4 A
AT RS DATRERR I b 4585 w0 1 o e T R )
sy b, B EE (disease severity) o /NAZRRRIY
T 21 A% Avocet (1 4% #5994 5 7™ &1k 80%—90%
HEATES 1 A Ad 3k, 2 Toluca #54 2006 48 H 9
H, BGHS Ak 2007 4 4 7 15 H; 24 Avocet Jj5 55 ™ 5
J5£ 5 3] 100% 1 HEAT 5 2 Yl £, HoH Toluca #4524 2006
8 16 H, m#BsS N 2007 4£5 H 3 H, thikid#
i FR IR0 55 T R A B K P EL . (maximum
disease severity, MDS) . % 5T 2007 4= 4 H 23 H
Avocet J% F 7 JE A 100% 0 8 A0 A K RIL
recombinant inbred line & 1) MDS. XX (A7) WL
RILAFEI, CB AR IR MK (T
i o 7L PR O DX AT P R B H PR A
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Xf. cfd 9 Xf. cfe 16 Xf. gdm 6 %f; HHE 3 AMRL
WEP AR, R 7 AERPUR R 7 AN
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FIH] MapMaker/Exp3.0b % £ 27 s HEA T35 4%
EAE R R QTL Cartographer 2.0 HE47H &1X
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2 HREN
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2.1 HEEXENFEHI/ BFRRT
IR SEA Avocet-Yrd 7E 3 MR A MDS (53
100%, FRIN iR BT, Ut 3 AMRE AL [A] 52 Mg
JEUR AR R PRBEAT — 35, JA 630 AL 78 50 R 4 15
PURSEA )2 107 7F Toluca. MEZFIHS 3 M5 A
(] MDS 18735 0 0. 7% 40%, F£I#Ht (Toluca.
Meze) BUhPL O &, AERKZER, XnhE
L2z 55 1 AR K995 s Toluca s RIS st 4 i N TRl
3 R A A B R R
2.2 EHEXRAHAMWS TR

Mese. WA 2 iz lnl, EY A REEA MDS 1)
As SEIE AR (B4 4%—100%) , MDS 485t R 3

(49.5%711 36.7%) F1 MDS 1t (69.9%#1 71.2%) Ik

2SN B Toluca £ MDS 42 51 /5 (0—100%)
L2z B #SARIE, {0 MDS 28 5 530 (90.2%) Al
MDS ¥ (23.9%) 2Rik# 2 564 (R D .

JZESHTRY, MDS fEEY]L AT &R 2 5k
F, W ZE R E R, B8 FRx K HAE)
B, KAZMERARE, KA5KAOEREE
(2.
2.3 EHBARXRBEARI MDS 537

JIIZ¢ 107 X Avocet-Yrd B4 HA R4 3 MAKIF
Bif MDS 73 A 22 5 W Ao AR S M2 a2 R], IR

BEEARAMRRREFAEARIMETHERRRATEE

Table 1 Maximum disease severity of recombinant inbred lines (RRILS) and their parents in three environments (%)

78 B HRR RILs A Parents

Environment Hy (bR 2 A BREH JiI% 107 Avocet
Mean+SD Range cv Chuanmai 107

1 [E i #B, 2007 Chengdu, China, 2007 69.94+25.7 4—100 36.7 40 100

i [E #fE22, 2007 Ya’an, China, 2007 71.2432.7 4—100 45.9 7 100

AYGEF R, 2006 Toluca, Mexico, 2006 23.9421.6 0—100 90.2 0 100

Fz2 HEL. HERMToluca ZmHRERNFECEERSHES
Table 2 Variance analysis of maximum disease severity (MDS) in three environments of Chengdu , Ya’an, and Toluca

A ekl Source HEE DF FIif SS Y175 MS F At FValue M (P)
174 Model 447 1106199.571 2474.719 38.47** <.0001
WR% Error 588 37823.968 64.326

HA % Line 147 407171.605 2769.875 43.06%* <.0001
A 4 Location 2 216665.614 108332.807 1684.11%* <.0001
H A8 &>k s LinexLocation 294 189649.186 645.065 10.03** <.0001
X4 Block 2 17.074 8.537 0.13 0.8757
P mix[X 41 BlockxLocation 2 271.624 135.812 211 0.122

*SAS v9.1 (SAS Institute, Cary, NC). ™ W3 %5 (P<0.01)

Significance at P<<0.01
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Fig. 1 Frequency distribution of stripe rust maximum disease severity of the RILs

2.4 FHBRZFHMDS £ 3 NIMEEBEX ST

HEA AL FR MDS 1 3 MR A R E A
W K, e S e Z R A G RECh 0.72;
ML Y5 Toluca Z[RIMAHICRECH 0.49; 7EHR Y
Toluca ZHIFHCRECH 0.45. )L Toluca ik il
MDS FE0 55 A7 55 AR s R 22 i 5 58 AN ] f a3,
B Z—Toluca % il #fi—Toluca ) MDS #H 2% & 54/
SRISBING L IEA DG, BT RIL R AH M 0= 1)
H A 2R 711X AN [ 45k A 2 TR R 0003 1 S Y. 4 I
P
2.5 ENEMER QTL 547

TEIEHIf) 940 X} SSR 5IMIHh A7 49 X 5| IHESRA
JI|ZZ 107 A1 Avocet-Yrd Z A RILZ &M, /7 5.2%,
514 gwm818. cfe26 Fl cwem32 £EHi/EIE 2 [A]
M2 K 2 A MEAT SR AL A RS R A ST
BB TEIR I B E L, R El 1A QTL, B4

*3 ESRXEEEZEHN MDS A QTL
Table 3 QTL for MDS based on composite interval analysis

QYr.saas-1BL. S XEEER MR E, % QTL X
MDS F AL I PE N AE Toluca AR FIAE 22 5553 51l g
9.5, 10.6 Ml 17.1; 7EAFIFEE NREUSMFRE 16.9%—
27 4% MRS % QTL KR HPURRA)IZ 107,
TE 3 AMIMEE R, N2 107 RN (%4 QYr.saas-1BL)
5 Avocet-Yrd FERT R4 QYr.saas-1BL) L,
FHPHEE MDS FIE IR 16%—30%, et
24%—50% (F 3) . i% QTL fEH IS K. 4451
FREA TR 3 AN AR B B W )i ok, 42
—AMNRATESER QTL.
2.6  RUERILIE OTL BYESIE

KT RISk Pt QTL 2T Xewem32 5
Xgwm818 ZIAl, 2 Ml ML EEA 3.9 ctM
(2, BEgisk) o AZuERE, Xewm259 4
T 1B etk K i 22 i, Xgwm818 5
Xgwm259 8, 17T Xgwm259 N, & itk

AN QTL Fric X Il LOD IO TUHRE
Environment Marker interval Additive effect R (%)
7 [E 46, 2007 Chengdu, China, 2007 QYr.saas-1BL Xcewem32—Xgwm818 5.4 10.6 16.9
Ji[E k22, 2007 Ya’an, China, 2007 QYr.saas-1BL Xewem32—Xgwm818 9.3 17.1 27.4
HPEIEE R, 2006 Toluca, Mexico, 2006 OYr.saas-1BL Xewem32—Xgwm818 6.5 9.5 19.3
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Fig. 2 Location of APR QTL on chromosome 1BL in
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