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ABSTRACT

It is likely that the heading would occur early when air temperature increases. In 2022,
however, the heading date was delayed unusually, e.g., by 3 to 5 days although temperature
during the vegetative growth stage was higher than normal years.

The objective of this study was to identify the cause of such event analyzing weather variables
including average temperature, sunshine hours, and day-length for each growth stage. The
observation data were collected for medium-late maturing varieties, which has been grown at
crop yield experiment sites including Daegu, Andong, and Yesan. The difference in heading
date was compared between growing seasons in 2021 and 2022 because crop management options,
e.g., the cultivars and cultivation methods, were identical at those sites during the study period.
It appeared that the heading date was delayed due to the difference in temperature responsiveness
under a given day-length condition The effect of the temperature increase on the heading
date differed between the periods during which when the day-length was more than 14.3
hours before and after the summer-solstice.. The effect of the temperature decrease during the
period from which the day-length decreased to less than 14.3 hours to the heading date was
relatively greater. This merits further studies to examine the response of rice to the temperature
change under different day-length and sunshine duration in terms of heading.
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Fig. 1. Changes in average temperature (A) and sunshine duration (B) during the
rice cultivation period. Normal is the average value from 2017 to 2021.
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Table 1. Differences in average temperature between 2021 and 2022 by growth stage

333

Growth

Average temperature (°C)

Year
stage Daegu Andong Yesan
2021 235 20.3 21.1
TP~DD
2022 25.6 22.4 22.7
Difference (2022-2021) 2.1 2.1 1.6
2021 28.3 272 26.6
DD~HD
2022 28.0 26.2 25.8
Difference (2022-2021) -0.3 -1.0 -0.8
2021 26.0 235 243
TP~HD
2022 26.6 24.8 24.6
Difference (2022-2021) 0.6 1.2 0.4

TP: Transplanting stage, DD: Day-length decline point (The day when the day-length decreases to less than
14.3 hours after the summer solstice). HD: Heading date.

Table 2. Differences in accumulated temperature between 2021 and 2022 by growth stage

Growth v Accumulated temperature (°C)
ear

stage Daegu Andong Yesan
2021 959.4 1160.4 1037.8

TP~DD
2022 1050.2 1302.9 1112.0
Difference (2022-2021) 90.8 142.5 74.2
2021 847.6 788.9 957.4

DD~HD
2022 1006.4 916.2 1005.3
Difference (2022-2021) 158.8 127.3 479
2021 1807.0 1949.3 1995.2

TP~HD
2022 2056.6 2219.1 2117.3
Difference (2022-2021) 249.6 269.8 122.1

TP: Transplanting stage, DD: Day-length decline point (The day when the day-length decreases to less than
14.3 hours after the summer solstice). HD: Heading date.
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Table 3. Differences in sum of sunshine between 2021 and 2022 by growth stage

Sum of sunshine (hour)
Growth stage Year

Daegu Andong Yesan
2021 232.3 339.8 260.7

TP~DD
2022 291.9 4522 294.2
Difference (2022-2021) 59.6 112.5 335
2021 2343 249.6 277.2

DD~HD
2022 171.7 1723 156.6
Difference (2022-2021) -62.6 -77.3 -120.6
2021 466.6 589.4 537.9

TP~HD
2022 463.6 624.6 450.8
Difference (2022-2021) -3.0 35.2 -87.1

TP: Transplanting stage, DD: Day-length decline point (The day when the day-length decreases to less than
14.3 hours after the summer solstice). HD: Heading date.
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