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Abstract

: Global warming can influence rice growth and yield through the direct impacts on rice
physiology and through indirect effects through gradual changes in soil fertility. A single
warming experiment is often insufficient to understand those direct and indirect effects on rice
yield. Here we report the results from 10-year continuous open-air and year-around soil and
water experiments to understand the impact of global warming on growth and yield of two rice
cultivars (Akitakomach and Koshihikari), by analyzing the effects of long-term continuous
warming and those of year-to year variation in weather conditions. The experiments were
conducted at the year-around open-air warming facility at NIAES, Tsukuba, Ibaraki, Japan
(36°01'N, 140°06'E) for 10 years from 2007 to 2016. During the rice growing season, waterproofed floor heating cables were installed on the submerged soil surface between rows,
targeting to raise water temperature (Tw) by 2 ̊C. In the winter fallow period (Nov-Feb), soil
temperatures were raised passively by covering the plot with an infrared radiation reflecting
sheet to reduce the radiation cooling in the evening. The effect of Tw on yield was different
between cultivars; yield was reduced by 8 % in Akitakomachi, but only by 2 % in Koshihikari.
The yield reduction was also different among years (P=0.072 for year x temperature), the
reduction being greater in warm years. Elevated temperature (ET)/Normal temperature (NT)
ratio for the grain yield was not correlated with years after start of the treatment. ET significantly
shortened days to heading, but they were not correlated with biomass or yield. HI decreased
linearly with increasing Tw, which accounted for the year x temperature interaction for yield.
Aboveground biomass decreased linearly with years after start of the treatment at 20 g m-2yr
-1(P<0.001). The decrease was not accelerated by ET, suggesting that continuous rice straw
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removal decreased biomass production and grain yield in both treatments. In summary, the 10year field trial revealed a clear decrease in biomass production. Grain yield was significantly
reduced by ET notably in Akitakomachi, largely because of decreased HI by ET. We need to
determine the mechanism by which HI was strongly affected by Tw.
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