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In this study, we performed ﬁroteome and starch glycome analyses of high
temperature ripened brown rice, and concluded that the chalking of grain was caused by the imbalance

between starch synthesis and degradation. In addition, when the effects of strong light high C02

concentration and high temperature high C02 concentration on appearance quality of rice grains
were examined, the sensitivity was shown to be high in the early stage of the ripening period from
flowering. However, it was found that high CO2 promotes the effects of high temperature stress,
although remarkable chalkiness of brown rice does not occur only under high CO2 conditions. Mn-type
superoxide dismutase (MSD1) was identified as a key enzyme involved in high temperature tolerance of

rice, and it was demonstrated that high temperature ripening tolerance is improved by the
constitutively high expression of MSD1 gene, while the suppression of MSD1 gene markedly enhanced
the high temperature susceptibility.
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