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Elucidation of the morphology of rice lodicules and the mechanism of spikelet
opening and closing using X-ray micro-CT

Oi, Takao
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To elucidate the mechanism of the dynamic action of opening and closing of
rice spikelets, we analyzed the three-dimensional (3D) images of minute lodicules using X-ray
micro-CT (computed tomography), which allows non-destructive, rapid, and simple 3D analysis. First,
the specimens were fixed, dehydrated, and dried in accordance with the method for preparations for
electron microscopy, and then scanned at high resolution using X-ray CT for 3D analysis, allowing
quantitative comparison of the tissue shape of the lodicules and the size and number of the cells
that compose them before and after anthesis. We also performed live imaging, in which the panicles
were placed in a flower arrangement and scanned in the X-ray CT over time, obtaining 3D data of the
tissue shape of the spikelets in as little as one minute, and elucidating the changes in the
morphology and spatial arrangement of the lodicules and glumes from opening to closing of spikelets.
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