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Abstract: [Objective]l The CIMMYT wheat cultivar Saar has exhibited a high level of adult-plant resistance to leaf rust,
stripe rust and powdery mildew in Europe, Asia, and South America, and identification of its QTL for leaf rust resistance will play an
important role in breeding wheat cultivars for durable resistance. [Method] A total of 142 SSR and 209 DArT markers were used to
map QTL for resistance to leaf rust in a recombinant inbred line (RIL) population with 109 F¢ families derived from the cross
Avocet/Saar. The field trials were conducted in Baoding, Hebei province and Xinxiang, Henan province in 2006—2007 cropping
season. [Result] Linkage analysis indicated that the genetic map consisting of 142 SSR markers and 209 DArT markers covered 21
wheat linkage group with a total genetic distance of 3083 cM. Using composite interval mapping (CIM), five QTLs for resistance to
leaf rust were detected on chromosomes 1BL, 2DS, 5BL, 6AL and 7DS, explaining 4.5%-6.4%, 12.2%-12.5%, 4.9%-11.2%,
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4.9%-7.8%, and 14.0%-67.6% of phenotypic variance, respectively. [Conclusion] The QTLs and their closely linked molecular

markers identified in this study will benefit to marker-assisted selections and wheat germplasm enhancement in breeding wheat

cultivars for leaf rust resistance.
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Table 1 The final disease severity of leaf rust from the population of (Avocet x Saar) RILs in Baoding and Xinxiang

Hu s PEIR f/ME N AR i WE A5 R DA

Location Trait Minimum Maximum Range Mean CV (%) Skewness

f&3E Baoding FDS 30.0 100.0 70.0 783 19.0 -0.67
AUDPC 303.0 1120.0 817.0 812.4 213 -0.44

B % Xinxiang FDS 4.0 95.0 91.0 55.0 59.6 -0.16
AUDPC 27.0 925.0 898.0 4334 68.0 0.09
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Table 2  Analysis of variance of leaf rust severity between the two locations
A S AR H R i % F i P
Source df MS F value
¥8% Environment 1 88550.61 483.42" <0.000 1
F 4 Replicate 2 424.68 2.32 0.099 6
JEAM Genotype 108 3131.95 17.17 <0.000 1
FERIIAHE Genotype x Environment 108 753.91 412" <0.000 1
%% Error 434 183.18

*E R IR IETIE 1% 58 KT

** Significance at the 1% level
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Fig. 2 The positions of the quantitative trait loci (QTLs) conferring adult-plant resistance to leaf rust
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Table 3 QTLs for rAUDPC and FDS based on the composite interval mapping analysis

P It Fibr et i Fid X ] (DA LOD i JITEZ O Tk
Disease parameter Chr. Inter. & marker Pos.(cM) LOD score Additive Var.(%)
{52 FDS 2DS Xbarc124 —Xgwm296a 8.0 34 -5.88 12.2
Baoding FDS 5BL XDuPw205—XDuPw395 152.8 33 -7.32 11.2
7DS Xgwm295—XcsLV34 34.0 4.9 -7.46 14.0
7DS Xgwm1220—wPt3328 46.0 4.4 -8.36 16.4
B FDS 5BL XDuPw395—Xgwm777 154.9 3.4 -7.27 49
Xinxiang FDS 6AL wPt8011—wPt8124 12.1 4.0 7.92 53
6AL Xgwm617a—Xgwm169 20.0 4.4 9.82 7.8
7DS Xbarc126 —Xgwm295 22.1 21.1 -28.34 67.6
7DS XcsLV34—Xswm10 35.7 30.7 -26.10 61.3
7DS Xgwm1220—wPt3328 44.0 30.0 -28.50 67.5
{#52 rAUDPC 2DS Xbarc124—Xgwm296a 2.01 5.0 -0.70 12.5
Baoding rAUDPC 5BL XDuPw395—Xgwm777 154.9 4.5 -0.59 8.7
6AL wPt8011—wPt8124 12.1 2.8 0.46 4.9
7DS Xbarc126 —Xgwm295 24.1 7.98 -1.20 37.2
7DS XcsLV34—Xswm10 35.7 16.4 -1.23 38.7
7DS Xgwm1220—wPt3328 42.0 13.2 -1.28 41.0
#% rAUDPC 1BL Xgwm140—Xstm737 10.8 2.7 -0.86 4.5
Xinxiang rAUDPC 1BL Xhbe248 —Xwmc44 22.7 39 -1.00 6.4
1BL Xhbg262 —wPt2526 329 2.9 -0.87 4.8
6AL Xwmc475b—Xwmc256 8.6 43 1.08 6.3
6AL Xwmc256 —wPt8011 114 4.3 1.05 6.2
6AL Xgwm617a—Xgwm169 20.0 39 1.12 7.0
7DS Xbarc126 —Xgwm295 24.1 229 -3.32 65.9
7DS Xgwm295—XcsLV34 34.0 294 -3.22 63.3
7DS Xswm10—Xgwm1220 39.5 28.7 -3.17 61.8
7DS Xgwm1220—wPt3328 44.0 30.9 -3.34 65.7
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i QTL TuikZE &N, 708 2 rifef R AL 71
61.3%~67.6%, " REN ERLHER, MArid Xbarcl26
F| wPt-3318 [ffiEZ) 20 cM HIFEE AR ZHIE T 4
ANEAE (] 2) . Navabi Z£>12L Cook X Avocet [1] Fg
Y AR NARL, 75 TDS Yetafh R £ —AS ok
HLHh QTL, GAMIFCR I QTL (i kiAH A Suenaga
4:D9%} Fukubo-komugi #EATHISY, KT 1 A5
Lr34/Yr18 'E% &8 SSR Axic Xgwm295, fiff sz JLxt
AR R 485 R P PE QTL R AT REJE Lr34/Yr18. AW
SEAE 7DS AR i BT A £ 1 AN B QTLC
2) Al fERRFRINAZ 0 67.6%, RIHAE 3 Bl B

— RANEAE ] BEHRIA A T L34 (18 45E . Lillemo %5224
X Avocet X Saar BEATHIFU AN T 3 AN502 (M PEA K
1) QTL, JLrt Lr3d £y sinlfe 518 Fob kA oc, Jrik
—UE] T &N G EON I AT ORI PO AR e 1)
FHSGIE,  Lr34 A7 sUn] BEXS 22 M/ NI SR D Uw A5, o
(3) William 2527764341 Avocet X Pavon76 [1] Fs.
IR 4 A5 R BTEA DG QTL, 34 T
IBL. 4BL. 6AL 1 6BL, Jftfi T 1BL 1) QTL & f
T SSR #Fric Xgwm259 A1 Xgwm140 2 [i], 5 Xgwm140
FAFE 14.2 M, W QTL W HE Lrd6 Fifefr . A
WFFTAE 1BL YOk E 23 M KRR RN 2] 3 i,
AR T Lra6 {7, HPhsvE g QTL 5
Xgwm140 FHEE 11.9 cM, AL SR A T RER /& Lrd6.,
(4) ARWFFUAE AN FREE A T #R A I FI47 T SBL
etk BY QTL, iR R AL K 4.9%~11.2%,
N HEERON, QTL. A R AEAS R BT 41 F R I
SE, AIREAE —ASETI IR B AL DA 5, AR RN
QTL MHTHUM BRI . AT 6AL KHEBEA
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Avocet [¥] QTL 7EPANRL AR ABRER I ok, DUk
#hy 4.9%~7.8%, WilliamPZ575 6AL LA 5] —
Ak A T2EA Avocet 1 QTL £ T Xgwm617 Al
Xgwm169 2 [f], L5 ASERIGAS I 2] (407 s A —30. 47
T 2DS LM QTL Hfere o 56 sl ik, 1i i
AN RIS R F 52 MR, (80N A LA A 2
REMRE R TAR 211 12.2%~12.5%, *Fik QTL %%
PRI T L — AR50 0 LG IE

(50 %F /INZZ WA R BTt HEAT QTL 0 M — MR H
FDS. AUDPC. 2RS4 e fabr, A5
TREBVERRE S EAVE, SURM FDS Al
AUDPC AE 4y FH R0 1 16 55 2 485, PR b 1)
QTL M FIEA—5. Xu ZEPE bkt st
%I FDS 5 AUDPC #HKH W% . AUDPC F %%
DO AT S, T S AR 2RI 9% ), I FDS
TR R B A 1K, BT AAE /N & RPN ik
PUPEWFIE R FDS 14 %8 FR bR i ol 5.

(6D JRMRBTIE BN I3 P T R N R AL
PriEREA, (HH T bkt K2 8 T8k, HiE
PRI HAT RAF IR AAT, 43 Fhnid h ik
PUPE R B RO R SR SR A TR . AWFR LRI
T 945 QTL & IEBIMArid, &A1 1BL LW
Xwmc719. 2DS _Eff) Xbarc124. SBL _ff) XDuPw395.
6AL ) Xgwm617a.Xgwm169 F1 7DS L] XcsLV34.
Xgwm295, Xswml0. Xgwm1220, iX4Ehric nl BN
FH TS 5 S TR ) SR 5 R AR S B RIE A

4 ZEig

AT F 431 b 0 R0 A B TR B0 1R 56 L
i, 1 CIMMYT /N2 i Flt Saar ORI T 5 AMHAE K
FEPUIE QTL A7 45, 43 %I4% T+ 1BL. 2DS. 5BL. 6AL F1
7DS Yetafk b, HA £ T 2DS Al SBL _Lf) QTL nf g
SRS bR pIVESE, A7 T 7DS BT IBL RfH)
QTL 437 & Lr34 1 Lrd6, X4t QTL ‘K% EB1 4+
Frid n] BN H TS 5 R e .
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