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Abstract

Breeding for resistance to rice blast (Magnaporthe oryzae), an economically important
rice disease worldwide, has relied on broad spectrum resistance mediated by R genes for
several years. However, higher temperatures associated with climate change probably mo-
dulate the defense response of rice to Magnaporthe oryzae infection. The aim of this work
was to evaluate the resistance to rice blast pathogen at two temperature regimes (35◦C and
28◦C). Five broad spectrum resistance genes (Piz-t, Pib, Pik-h, Pi5(t) and Pita) in two
genetic backgrounds; Oryza indica type and O. japonica type, their background parents
(Co39 and Lijiangxintuanheigu (LTH)) and one cultivar from East Africa were evalua-
ted for resistance to two strains, the highly aggressive TAN16 from Tanzania and UgM14
from Uganda. Disease incidence and severity varied significantly between isogenic lines. At
high temperature (35◦C), three R genes (Piz-t, Pib, Pik-h) conferred resistance in both
backgrounds whereas one cultivar, NERICA 4, showed increased susceptibility. At normal
temperature (28◦C), the O. indica isogenic lines showed a shorter incubation period and
increased rate of lesion expansion compared to the O. japonica isogenic lines. Slow-blasting
was observed on LTH, the O. japonica background parent, at both normal and high tem-
perature when compared to Co39. These results suggest that the genetic background and
temperature play a role in expression as well as effectiveness of R gene mediated resistance
in the rice-Magnapothe oryzae interaction. The comparison of the green house screening
results with the gene expression studies will contribute to determine whether the R genes in
the two genetic backgrounds share a common gene regulatory network at high temperature
or otherwise.
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