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Mapping of Quantitative Resistance Loci to Bacterial Leaf Blight and Their
Race Specificity in Rice (Oryza sativa L .)

YU Jing! 2, ZHOU Yong-Lit, CANG Jing®", XU Jian-Long""

1 Ingtitute of Crop Science/ The National Key Facility for Crop Gene Resources and Genetic Improveme
nt, Chinese Academy of Agricultural Sciences, Beijing 100081; 2 College of Sciences, Northeast Agricult
ure University, Harbin 150030, Heilongjiang, China

Abstract The genetic components responsible for quantitative resistance of rice plants to three Philippines races (P2, P6, a
nd P9) of Xanthomonas oryzae pv. oryzae (Xo0) were dissected using a set of 178 near-isogenic introgression lines (ILs) of
Lemont genome introgressed in Teging background and a complete linkage map with 160 well distributed SSR markers. The
japonica cultivar Lemont was susceptible to the three races while the indica cultivar Teging susceptible to P6 and moderate
susceptible to P2 and PO. Transgressive segregations of lesion length for the three races were observed in the IL population,
and their distributions were approximately normal. There were significantly positive correlation of resistance among the thr
eeraces, ranging of correlation coefficients from 0.35 between P2 and P6 to 0.79 between P2 and P9. A total of 10 main-eff
ect QRLs (M-QRL) and 12 pairs of epistatic QRLs (E-QRL) affecting the lesion length of the three races was detected. The
se QRLs were divided into three groups based on their expressions of resistance to the three races, namely, group 1 QRL w
hich was resistant to one race, group 2 QRL resistant to two races, and group 3 QRL resistant to all the threeraces. The Le
mont alleles at all M-QRLs except QBréc on chromosome 6 were associated with increased lesion length, and decreased resi

stance. The M-QRL (QBr11) detected in the region of RM144-RM 123 on chromosome 11, could be allelic to Xa4 gene, w
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ich showed amajor additive-effect QRL to moderate virulent races P2 and P9 whereas it was completely defeated by high v
irulent race P6 and had no any residual effect of resistance. Among 12 E-QRLs, the epistatic effects of the parental type of
the three epistatic QRLSs (between RM496 and RM 120, between RM282 and RM 119, and between RM119 and gl-1) were
all associated with increased lesion length while the epistatic effects of the recombinant type tended to result in decreased le
sion length, and the opposite was true for the other nine epistatic QRLs. Both M-QRL and E-QRL had obvious race specifi
city, there were differences in magnitude of interaction effects for some QRL s although they shared same directions of inter
action. The QRLs detected in this study were compared with those identified in other populations including the recombinan
t inbred lines derived from the same parents, indicating there are some stable QRL s which expressed across different genetic
backgrounds. This study indicated that interaction and cumulative effects of multiple QRLs identified from susceptible pare
nts were favorable to stabilization selection between host and pathogen, which simultaneously provided strong and durable
resistance for the host by pyramiding of different stable QRLSs.
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