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High temperatures due to recent global warming adversely affect the production of crops, including
rice. In order to overcome high—temperature stress, it is important to clarify the mechanism by which
high temperatures disturb the development of rice grains. The early cessation of grain growth is
considered to contribute to the poor development of rice grains under high temperatures, but the
mechanisms behind this early growth cessation remain unclear. Because programmed cel | death (PCD) plays
an important role in the completion of endosperm growth, it may contribute to the early growth cessation
under high temperatures. In the present study, I examined the effects of high temperatures on the progress
of PCD in the developing rice endosperm.

Two rice cultivars, the heat-tolerant Nikomaru and the less heat-tolerant Hinohikari, were cultivated
in pots filled with paddy soil. Plants were transferred to a greenhouse at heading and grown under high
(day: 30.5° C, night: 28.9° C) or moderate temperature conditions (day: 25.5° C, night: 23.7° C)
throughout the grain—filling period. In both cultivars, PCD progressed faster at high temperatures than
at low temperatures, but the rate of PCD progress was not significantly different between the cultivars
under high temperatures. However, grain weight was higher in Nikomaru than in Hinohikari throughout
the grain-filling period under high temperature conditions. These results indicate that high
temperatures accelerate the progress of PCD in rice endosperm regardless of cultivar, and that the
shortened growth period under high temperatures intensifies the differences in carbohydrate
accumulation between the cultivars.




