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ABSTRACT
Stem rot and Aggregated sheath spot of rice are the two major stem and sheath diseases affecting
rice in temperate areas. Sheath blight is a major rice disease in tropical areas. Resistance to these
diseases is a key objective in rice breeding programs, hindered by its challenging phenotyping and the
confounding effects of phenological and morphological traits. The purpose of this study was to find
quantitative trait loci (QTL) for resistance to these three major stem and sheath diseases of rice. A
population of 316 tropical japonica and 325 indica advanced breeding lines was evaluated in field and
greenhouse trials for resistance to the diseases. Field and greenhouse disease resistance phenotypic
means adjusted by phenology and plant height were analyzed for association with 29K GBS tropical
japonica single nucleotide polymorphisms (SNP), and with 50K GBS indica SNP. Resistance-associated
SNP were fit in Multi loci analysis to estimate their reciprocal effect on the other diseases, flowering
time (FT), plant height (PH) and yield (YLD), showing that resistant alleles for one disease improved
the resistance to the others, and had little impact on agronomic traits. Multiple disease resistance QTL
were found in chromosome 9, accounting for more than 15% of the phenotypic variance of the three
diseases.

