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Genetic analysis of passage cell numbers in roots: towards optimization of water
use efficiency of crops

Yamauchi, Takaki
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Water uptake from the surface of roots is transported through the epidermis
and cortex to the xylem inside the stele and used for photosynthesis in the leaves. Hydrophobic
substances (e.g. suberin) in the endodermis inhibit water transport, whereas passage cells that do
not accumulate suberin are responsible for selective water transport. We found that a high-yielding
rice cultivar has a higher number of passage cells than a standard cultivar.

We identified the gene locus that controls the number of passage cells by genetic analysis of
standard and high-yielding rice cultivars. Moreover, we demonstrated that the candidate gene affects
the photosynthetic rate and stomatal conductance. These results suggest that passage cells
contribute to water transport efficiency.
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