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Critical Temperature for Grain Filling of Japonica Rice in Korea
Woonho Yang"', Shingu Kang?, Dae-Woo Lee’, and Mi=jin Chae?

ABSTRACT Critical temperature for grain filling of three Korean japonica rice varieties was analyzed by late transplantation
to induce a low temperature during grain filling period in a field study. The grain filling percentage (GFP) and grain dry weight
(GDW) showed a sigmoid development for the first and second transplants in 2020 and first to third transplants in 2021. For the
third transplant in 2020 and fourth transplant in 2021, the GFP and GDW reached a peak at 42 days after heading (DAH), and then
decreased or remained unchanged. In non-linear regression analyses, 95% of the final GFP and GDW appeared at 49 - 62 DAH
for the second transplant in 2020 and at 37 - 46 DAH and 30 - 36 DAH for the second and third transplants in 2021, respectively.
At these time points, the critical seven-day moving temperature (7dMovT) was 8.4~9.4°C for the second transplant in 2020 and
9.4~10.9°C for the second and third transplants in 2021, depending on the grain filling traits and varieties of rice. The lowest
7dMovT was 8.4 - 8.7°C in the three varieties. The observed lowest 7-day mean temperature (7dMT) accompanying increases in
the GFP and GDW was 9.4 - 10.1°C, depending on the varieties in the third transplant of 2020 and fourth transplant of 2021. In
the two transplants mentioned above, the highest 7dMT that showed no increase or decrease in grain filling traits was 8.7 - 9.1°C.
The critical temperature for grain filling of japonica rice was 8.4 - 8.7°C based on the 7dMovT and 9.1 - 9.4°C based on the 7dMT.
The previous 7dMT of 10°C is recommended to determine the marginal harvest time for safe rice cropping since the temperature
was the highest among the lowest temperature that accompanied an increase in grain filling traits.
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Table 1. Heading dates (HD) of rice varieties at different transplanting date treatments in 2020 and 2021.

HD at different transplanting date treatment (m.dd)

Year Variety
6.05 6.25 7.15 7.25 7.31 8.05
Odae 8.12 8.27" 9.14 9.25 9.30 10.05
2020 Haiami 8.27 9.02 9.15 9.24 9.28 10.03
Samkwang 8.28 9.02 9.14 9.23 9.26 9.30
Odae 8.05 8.20 9.09 9.20 9.29 10.07
2021 Haiami 8.23 9.03 9.13 9.21 9.28 10.05
Samkwang 8.20 8.31 9.15 9.22 9.30 10.07

"Grain filling traits were traced in the transplanting date treatments corresponding to the heading dates with gray background

for each variety and year.
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Fig. 1. Changes in mean daily temperature (MDT) from the heading stage to final harvest for the four transplants (T) in two
experimental years. Each data point is the mean, and error bars are the standard deviations of three varieties.
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Fig. 3. Changes in grain filling traits from the heading stage to final harvest in the four transplants (T) of three varieties in
2020 and 2021. Each data point is the mean of three replicates, and error bars indicate the standard deviations.
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Fig. 6. Mean daily temperature (MDT) for 7 days, and the increase in grain filling percentage (GFP) and grain dry weight
(GDW) during the 7-day period for the third transplant (T) in 2020 and fourth T in 2021. Error bars are the standard
deviations, and the dashed line in each panel indicates the peak data point.
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