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Cell dynamics of heat-induced rice chalky formation and nitrogen-enhanced
suppression unveiled by using newly-developed on-site cell-specific analysis

Wada, Hiroshi

31,410,000

Heat-induced chalk¥ formation is a major concern in rice production. The
chalkiness is suppressed by nitrogen, yet little is known about the cellular dynamics. Picolitre
pressure-probe electrospray-ionization mass spectrometry and transmission electron microscopy were
used to investigate the cellular mechanisms of both processes in single endosperm cells of intact
growing plants. We found an enlargement of protein storage vacuoles in osmotically adjusted cells
under heat conditions with little accumulation of storage proteins prior to chalky formation, in
addition to the partial inhibition of amyloplast development. Increased nitrogen availability
enhanced heat tolerance through strong osmotic adjustment and the cells sustained protein synthesis
even under heat conditions, which led to normal storage protein and amyloplast development to
suppress air space formation. These findings provide new insight into the nitrogen-associated heat
responses in the growing endosperm cells.
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