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This study aimed to examine the functional roles of the ability of the plant
to change its development as environmental conditions change, which is known as phenotypic
plasticity in crop adaptation to water stress such as drought as well as soil moisture fluctuation
stress. We conducted a series of experiments and found out that soil moisture interacts with soil
hardness, and the timing of root plasticity expression in response to soil moisture and thus
hardness changes determines the ability of roots to penetrate the hardpan which is commonly formed
in rainfed lowlands. Further, based on the results of field experiments that used three lines
selected from chromosome segment substitution lines with KDML 105 background, we found the QTLs
those three lines have regulate the expression of root plasticity, which then promotes water uptake
and thus dry matter production under rainfed lowland conditions.
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