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Critical Temperature for Early Marginal Transplanting of Japonica Rice in Korea
Woonho Yang"', Shingu Kang?, Dae-Woo Lee?, and Mi-Jin Chae?

ABSTRACT We investigated critical temperature for early marginal transplanting (CT-EMT) of the contemporary japonica
rice varieties in Korea through the field, pot seedling tray, and the phytotron experiments during 2020 to 2023. The lowest mean
temperature for 10 days from transplanting (MT-10DFT) that resulted in earlier heading date was 12.4°C and the highest
MT-10DFT that did not show the earlier heading date was 12.0°C in the field study when the MT-10DFT varied by changing
transplanting date. The lowest MT-10DFT that induced the increased biomass but not the earlier heading date was 11.6°C and the
highest MT-10DFT that showed neither the increased biomass nor the earlier heading date was 11.4°C. Compared to the 10-day
later transplanting, the dates of the first root development, initiation of the chlorophyll recovery, and the first tiller development
were earlier when the MT-10DFT was 9.1°C or higher, 10.5°C or higher, and 11.6°C or higher, respectively, in the pot seedling
tray and field experiments. The earliness of the first tiller development was a practical index for the estimation of CT-EMT during
the early growth stage of rice. The response of transplanted rice to temperature treatments with the diurnal change of 10°C in the
phytotron study was similar to that shown in the field study. The data shown for constant temperature without a diurnal change
revealed that the extent of positive effects of high temperature at day-time was greater than the extent of negative effects of low
temperature at night-time on the early growth of transplanted rice. It was concluded that the critical MT-10DFT for early marginal
transplanting of japonica rice in the temperate environments was between 11.4 to 11.6°C based on the plant growth and between
12.0 to 12.4°C based on the plant development.
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Table 1. Effects of mean temperature for 10 days from transplanting (MT-10DFT) on the heading date and the dry weight at
heading stage of Haiami variety in 2020-2023.

Growth at heading stage

MTElgI))FT Year Transgiint(lir:;); date Heading date Dry wt.
(m.dd) Difference (g/hill) t-test (0.05)

9.1 2020 4. 05 8.11 1 30.2 *
4. 15 8.10 37.8

10.5 2020 4. 15 8.10 0 37.8 ns
4. 25 8.10 38.8

10.8 2023 4. 07 8.05 2 35.1 ns
4. 17 8.03 34.6

11.4 2023 4. 03 8.02 0 36.8 ns
4. 13 8.02 36.4

11.6 2021 4. 05 8.06 0 46.6 *
4. 15 8.06 44.4

12.0 2023 4. 09 8.05 0 36.7 *
4. 19 8.05 351

12.4 2023 4. 01 7.31 -2 38.0 ns
4. 11 8.02 36.6

13.2 2023 4. 11 8.02 -5 36.6 ns
4. 21 8.07 34.9

13.6 2022 4. 05 7.28 -6 46.4 *
4. 15 8.03 43.8

13.8 2021 4, 25 8.09 -4 423 *
5. 05 8.13 39.1

13.9 2021 4. 15 8.06 -3 44.4 *
4. 25 8.09 423

14.0 2022 4. 15 8.03 -3 43.8 ns
4. 25 8.06 449

16.2 2020 4, 25 8.10 -5 38.8 *
5. 05 8.15 32.8

16.3 2022 4. 20 8.05 -10 473 ns
4. 30 8.15 453

16.4 2021 5. 05 8.13 -2 39.1 ns
5. 15 8.15 40.2

16.7 2020 5. 05 8.15 -4 32.8 ns
5.15 8.19 31.9

The two transplanting-date treatments that had a 10-day difference were coupled for comparison. The data written in bold font
show the critical temperature range for early marginal transplanting that resulted in the increased growth and accelerated
development of rice.

* and ns: significant at P < 0.05 and not significant, respectively.
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