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Table 1 The resistance level of barley powdery mildew
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Table 2 DI of DH population and its parents

E DH Fffk
A 4 Parents DH population
Stage Pt 1 75 i AR ki
WiE 15 Gairdner i HfH A AR B
Yangsimai 1 t value Mean Range CV/%
% —1 Stage 1 60. 00 0 5.20" 12.83 0~86.67 154.57
%5 I Stage 11 73.40 6. 60 4.47™ 22.31 0~100. 00 101. 82
% = Stage I 100. 00 26. 60 5.50™ 51.25 0~100. 00 49. 68
TE: ™ FRIRTE 0. 01 KFERRE, TR,
Note: ™ indicates significant difference at 0. 01 level. The same as following.
100 l 401 407 _
A l B
o 30 307
Y
=
2 60 [
g i -
= 20 20
3 407
K
10 10
20 ] l l
. . N N . 0 ol . . . . .
00.00 20.00 40.00 60.00 80.00100.00 0.00 20.00 40.00 60.00 80.00100.00 0.00 20.00 40.00 60.00 80.00100.00

T AR — I R A B A0 DRI 2 CL 28 = I s 1 8, LMk E 1 5 EEFTKE Gairdner,

Note: A :DI of stage I .B:DI of stage [l. C:DI of stage Ill. The red arrow represents Yangsimai 1. The blue arrow represents Gairdner.

®3 AREEAER DH BERFEERHNTES T

E 1 DH #FBMEmIEEnEsH

Fig.1 Frequency distribution of the DI in DH population

0, B AT RAE T

(R NI AR TR bt i

Table 3 ANOVA of DI of DH population in BB A 12.77 M, FE¥ 852 @ik Fhric N80k 13
different survey stages /I\O
75 5 R R F ¥ FAH

Variation sources ar MS F value £4 K DH B EEE S 0
X 2 Block 2 14182.15 49,48 KBRS
IFH Stage 2 207 903.15  725.29* Table 4 The length of chromosome and number of
FERBY Genotype 172 3882.36  13.54* marks in barley DH population
FEPIHIX A Genotypexstage 344 394. 62 1.38* Yo fe fk e e TRTRe
R Frror 1 036 Chromosome Chromosome length/cM  Number of marks

1 167. 98 11

2.2 DH B ZEEHEENHESKZAHNRN 2 206.75 13
% QTL EfiL 3 158. 82 12
2.2.1 DHAKEFEE S ME R4 A, 4 122. 84 16
X 47 M RS AR 27 B R FZ 5T AR A7 89 1 008 4~ SSR At 5 159.76 12
ICTERA A AT 22 2R 0 18 , 3% 91 XF 2 28R4 1Y 6 184.93 15
SSR #ric, HMIHIIXLE Z A PEPRICH A X 173 4> DH 7 161.37 12
RPEAT KA E Ml TG RE SN
1161.99 ML SR 3, IG5 91 X SSR A7 2.2.2 Xk @hmditt QTL &4 W3R 5 "3 4
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Table 5 The chromosome positions and effects analysis of barley powdery mildew resistance QTLs
i 38 OTLs Yo fh VA FERIX [A] LOD {4 DIl JIIKE A

Stage Chr. Positions/cM Interval LOD value R*/ % ADD
Hi— 101 gPM—-2Ha 2 103. 53 Bmag0711-AWBMS56 5.64 10. 09 -0.35
Stage | GPM=2Hb 2 206. 75 Bmag0749-GBM 1475 4. 64 8. 13 -0.28
gPM-4Ha 4 34.67 EBmac0906-HVM68 11.85 23.07 -0.49
55— 0] qPM-2Ha 2 103. 53 Bmag0711-AWBMS56 4.55 7.48 -0.35
Stage 11 GPM=2Hb 2 206. 75 Bmag0749-GBM1475 3.77 6.22 -0.28
gPM-4Ha 4 34.67 EBmac0906-HVM68 16.22 32.00 -0.66
55 =1 GPM-2Ha 2 103. 53 Bmag0711-AWBMS56 8. 14 12. 50 -0.51
Stage I gPM-3Ha 3 20. 68 EBmac0705-HVLTPPB.2  2.79 3.97 0.25
gPM-4Ha 4 34.67 EBmac0906-HVM68 17. 11 30.38 -0.72
qPM-4Hb 4 112.13 GBM1388-HDAMYB 7.99 13.34 0.47
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Genetic Analysis and QTL Mapping of Resistance to Powdery
Mildew in Barley( Hordeum vulgare L.)

FEI Xinru'®>  ZHU Juan' GUO Hui’ GUO Hong® LYU Chao' GUO Baojian' XU Rugen'*

(! Key Laboratory of Plant Functional Genomics of the Ministry of Education/Co-Innovation Center for Modern Production
Technology of Grain Crops/ Jiangsu Key Laboratory of Crop Genetics and Physiology/Barley Research Institution of
Yangzhou University, Yangzhou, Jiangsu 225009; ?Yandu District Agricultural Science Research Institute ,
Yancheng , Jiangsu 224011; 3 Jiangsu Provincial Agricultural Reclamation and Development Corporation,

Nanjing, Jiangsu 210008)

Abstract:In order to explore the inheritance of resistance to barley powdery mildew and locate its resistance QTLs, in
the present study, a total of 173 doubled-haploid (DH) lines generated from a cross between a disease-resistant cultivar
Gairdner and a susceptible Chinese landrace barley Yangsimai 1 were used to identify the resistance to barley powdery
mildew and andyzed its genetic characteristics. A genetic linkage map including 91 pairs of SSR markers with obvious
polymorphism between the parents was constructed. QTL mapping for barley powdery mildew was carried out by using the
complete interval-additive model ( Inclusive Composite Interval-Additive Mapping, ICIM-ADD) method in Windows QTL
IciMapping 4. 0 software. The results showed that there were abundant genetic variations of barley powdery mildew
resistance in the DH population. Five QTLs for the disease index of barley powdery mildew were identified, among which
two QTLs (gPM-2Ha and gPM—4Ha ) were detected in all three stages. gPM—2Ha was located in the Bmag0711 ~
AWBMS56 interval, explained 7.48% ~ 12.50% of barley powdery mildew resistant variation; ¢gPM-4Ha was located
in the EBmac0906 ~ HVMG68 interval, explained 23.07% ~ 32.09% of barley powdery mildew resistant variation; ¢PM
—2Hb was detected in the first and second stages, located in the Bmag0749 ~ GBM1475 interval, explained 6.22% ~
8. 13% of barley powdery mildew resistant variation. ¢PM—-2Ha ,qPM-4Ha and gPM~-2Hb that enhance the resistance to
powdery mildew were derived from Gairdner, the resistant parent, while ¢gPM—-3Ha and gPM—-4Hb were derived from the
susceptible parent Yangsimai 1. Two putative QTLs, ¢gPM—2Hb and ¢PM —3Ha likely represent new loci for barley
powdery mildew resistance. The results have laid a foundation for further exploration, fine mapping, gene cloning and
molecular-marker-assisted selection breeding of barley powdery mildew.

Keywords : barley, DH population, barley powdery mildew, QTL mapping





