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Abstract

Environmental changes, such as water scarcity and high temperature negatively affect
plant growth, production and response to biotic stress. Drought and high temperature
in the future will considerably influence rice R gene’s response to bacterial blight (BB)
caused by Xanthomonas oryza pv. oryzae (Xoo). To understand the outcome of the in-
teraction between rice, drought and bacterial blight, comparative analysis of single and
double stress responses by field and greenhouse studies were conducted. Sixteen rice ge-
notypes (drought QTLs, Xa-genes, Xa-gene + drought QTLs and drought/BB susceptible
check) were screened under field drought and irrigated conditions with Xoo strains PXO61
and PXO86 (field) and PXO61, PXO86, PXO99 and PXO145 (greenhouse). Our results
showed lines with drought QTLs being susceptible to BB under drought and irrigated con-
ditions although disease severity was less in drought treatment compared to irrigated one.
Near isogenic lines carrying Xa-genes revealed effective under drought except Xa4 which
showed disease increase with PXO61 (avrXa4 strain). Combination of drought QTLs and
Xa4 gene revealed more effective compared to drought QTLs genotypes. Our results al-
so showed significant difference between disease severity at 14 and disease severity at 21
days post inoculation. Evaluation of the response of 5 out of the 16 genotypes to bacterial
blight under different soil moisture (SM) conditions showed BB resistance NIL IRBB4 less
effective under 50% SM compared to 70 % SM. Under drought stress, leaf water potential
and plant canopy temperature did not influence rice bacterial blight growth in plant and
drought QTLs varieties with no Xa-gene revealed susceptible under both treatments. Our
results suggests that rice single gene Xa4 effectiveness is affected by drought and improving
rice tolerance to stress may require targeting a combination of biotic and abiotic stress resi-
stance traits. Furthermore, IRBB67 (Xa4+Xa7) revealed the most resistant variety against
the double stresses (Xoo + drought), demonstrating that combination of Xa4+Xa7 with
drought QTLs in rice varieties will be suitable under the future climate situations.
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