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measurement of turgor in endosperm cells and the role of osmotic
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Foehn-induced dry wind during grain filling typically increased ring-shaped chalky kernels in rice
(Oryza sativa L.) plants. The objective of this study was to physiologically investigate mechanisms of
the occurrence of ring-shaped chalkiness in the growing endosperm cells by utilizing the improved cell
pressure probe. The inner endosperm cells, where the highest frequency of ring-shaped chalkiness was
observed, maintained turgor by osmotic adjustment spatially even at low water potentials prior to the
chalky formation. The results also indicated that neither the final grain weight nor °C distribution in
both panicles and the kernels was declined. Therefore, it was concluded that turgor maintenance by
osmotic adjustment contributes to grain development under water deficit by foehn, and osmotic
adjustment has a role in temporally inhibiting starch accumulation in endosperms, resulting in
ring-shaped chalky kernels under foehn-induced water deficit conditions.
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