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Abstract:  The objective of this study was to clarify the effect of assimilate supply and high 
temperature on the occurrence of chalky kernels, i.e. milky white, white back, basal white 
and white belly kernels. Rice cultivars Koshihikari and Takanari, contrasting in number of 
spikelets in a panicle were used. After heading, sink-source manipulation was imposed on 
plants, through changing supply of assimilates to spikelets by shading or panicle clipping. 
Plants with each sink-source manipulation were subjected to temperature treatments, i.e., 
high temperature and ambient temperature, using a temperature-gradient chamber. 
Percentage of various types of chalky kernels was examined with the treatment for each 
cultivar. High temperature treatment increased milky white and white back kernels while no 
significant effect of temperature was observed on the percentage of white belly and basal 
white kernels. Effects of sink-source manipulation on the occurrence of chalky kernels 
varied with the type of chalky kernels. Although sink-source manipulation had no effect on 
white back and basal white kernels, it had a significant effect on the percentage of milky 
white and white belly kernels, which indicates the association of assimilate supply with the 
occurrence of these types of chalky kernels. A close hyperbolic relation was observed 
between the rate of assimilate supply and the percentage of milky white kernels, suggesting 
that milky white kernels are caused by assimilate deficit during the initial half period of grain 
filling. The higher percentage of milky white kernels at a given rate of assimilate supply at a 
high temperature implied that the high temperature during the grain-filling period increases 



the assimilate demand to avoid the occurrence of milky white kernels. This is presumably 
because the high temperature during the grain-filling period accelerates grain growth 
especially in inferior spikelets.
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