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Abstract: Wheat powdery mildew, caused by Blumeria graminis f. sp. tritici, is one of the most important diseases of wheat
(Triticum aestivum L.) worldwide. Breeding resistant wheat cultivars is the most economical and effective approach to control the
disease. Jimai 22, a newly released wheat cultivar with high yield, broad adaptability, and good quality, is related to
broad-sprectrum resistance to the isolates of B. graminis f. sp. tritici at both seedling and adult plant stages. To map the resistance
gene of Jimai 22 on wheat chromosome, we used a highly virulent isolate E20 to screen the F, plants and F,; lines derived from
the cross of Jimai 22/Chinese Spring. Genetic analysis indicated that Jimai 22 carried a single dominant gene for resistance to
powdery mildew, designated PmJM22 tentatively. Using bulked segregant analysis (BSA) with SSR and STS markers, PmJM22
was located to chromosome 2BL. Linkage analysis indicated that the resistance gene was linked to four SSR and five EST mark-
ers, with genetic distances from 7.7 (Xwmc149) to 31.3 cM (Xbarci01). Based on the origins, chromosome locations, and reaction
patterns, PmJM?22 is different from all the known powdery mildew resistance genes Pm6, Pm26, Pm33, and Mizecl on chromo-
some 2BL.
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Table1 EST primer sequences linked with powdery mildew resistance gene in Jimai 22

EST
EST primer Forward primer (5'-3") Reverse primer (5'-3")
CD490485 CACAAGCTGCCAAGCATTTA CAGACGAGCAGCTCCCAT
BE405017-1 CTTACTGGTGGACATGGGCT CGCAGGGCTATCTTGTTCTC
BE444894 CAATGGGGGTCTTATGGATG GATGTTGCAGACGGGGTAGT
BE500840 ATCCATCGTATTGGTCGCTC GGATACGGATGTCGTCCTTG
BG605258 AAACCACCGTCTTGAACCAG AGGGTGATGCGTGAGATAGG
1.4 F, 1 134
MapManager QTXb20 2 29 3 34 4
(cM), 31 K 163R:658S,
3R 18 07 = 0.22, x00s,1= 3.84)
i N 99 Fz F2;3 5 23 F2:3
2 FERE5HH 50 Fu : E,
2.1 22 26 | R 1 2 1
22 E20 , (7 = 0.19, 20052 = 5.99) ,
1, , 4( 2 22 E20 1
F, 8 1, , PmJM22
®2 NEFRMFE 22 SHEMHEER PmIM22 BYIEE SR
Table 2 Genetic analysis of powdery mildew resistance gene PmJM22 in wheat cultivar Jimai 22
Parent or cross No. of resistant plants  No. of susceptible plants Total a Koos
22 Jimai 22 20 0 20
Chinese Spring 0 20 20
22/ F, Jimai 22/ Chinese Spring F, 8 0 8
22/ F, Jimai 22/ Chinese Spring F, 163 65 228 0.22 3.84
22/ F,3 Jimai 22/ Chinese Spring F»; 23 (RR) + 50 (Rr) 26 (rr) 99 0.19 5.99
RR: ; Rr: S IT:

RR: homozygous resistant lines; Rr: heterozygous resistant lines; rr: homozygous susceptible lines.

MP, PsBgyBsR RRRR RR S SSSSSSM

2.2 22 PmJM22

196 o e —
: 4 2BL T ——————————

1
( ), 1 SSR Xwmc149-2B F, PCR
PmJM22 2BL 2BL
(20-21], 4 SSR 2BL Fig. 1 Electrophoresis of PCR product amplified with SSR
[22-23] marker Xwmc149-2B in polyacrylamide gel
0.89~1.00 > M: Pul8; Pg: 22; Rg: ; Br:
2BL [20-21] ; Bg: ;R: F, ;S: F,
SSR
M: Pul8; Pg: resistant parent Jimai 22; Rg: susceptible parent Chi-
5 ) 2BL nese Spring; Bg: resistant bulk; Bs: susceptible bulk; R: resistant F,
0.89~1.00 45 EST [22-24] plants; S: susceptible F, plants. Arrows show alleles for resistant

and susceptible parents.
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Table 3 F, genotypes inferred from seedling reactions of F,.; lines and the corresponding alleles at SSR loci Xwmc149-2B and CD4904852-2B

Xwmcl149-2B

CD490485-2B

Marker distribution
Genotype

Marker distribution

A H B Total A H B Total
RR 18 5 23 16 7 23
Rr 5 41 4 50 3 41 6 50
I 4 22 26 5 21 26
Total 23 50 26 99 19 53 27 99
A B H 22
vely A, B, and H denote homozygous alleles for resistant parent Jimai 22 and susceptible parent Chinese Spring and the heterozygous type, respec-
18 ,5 ;50 (Pm1-43)1", Pm
(Rr) 41 ,5 , , Pmli0
, 4 ; 26 Pmll Pmi4 Pml5 Pm
22 , 4 EST ,
CD490485 ,23 , Pml Pm3a Pm3b Pm3c Pm3f Pm)5
16 , 7 ; 50 Pm7  Pmé8
(Rr) 41 ,3 , Pm2 Pm3d Pm6 Pml3 Pml7 Pml9
s 6 ; 26 s , Pm4a
21 , 5 Pm4b 5
Fy3 Pmé “ 7z ,
: , PmJM22 Xwmc149-2B ) (25281
CD490485-2B , 7.9cM 137
cM, F, , (Aegilops
i speltoides)  Pml2, (Triticum
3 Wik dicoccoides)  Pml6 Pm30, (Secale)
3.1 22 Pm20 (Haynaldia villosa, 2n = 14)
pm21 M7 ,
41 59 : :
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