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ABSTRACT

Spatial simulation of crop growth often requires application of management conditions to each
cell. In particular, it is of great importance to determine the temperature conditions during
the nursery period for rice seedlings, which would affect heading date projections. The objective
of this study was to determine the value of TMPSB, which is the parameter of ORYZA2000
model to represent temperature increase under a plastic tunnel during the rice seedling
periods. Candidate values of TMPSB including 0C, 2°C, 5C, 7C and 9C were used to
simulate rice growth and yield. Planting dates were set from mid-April to mid-June. The simulations
were performed at four sites including Cheorwon, Suwon, Seosan, and Gwangju where climate
conditions at rice fields common in Korea can be represented. It was found that the TMPSB
values of 0'C and 2°C resulted in a large variation of heading date due to low temperature
occurred in mid-April. When the TMPSB value was >7°C, the variation of heading date was
relatively small. Still, the TMPSB value of 5C resulted in the least variation of heading date
for all the planting dates. Our results suggested that the TMPSB value of 5C would help
reasonable assessment of climate change impact on rice production when high resolution
gridded weather data are used as inputs to ORYZA2000 model over South Korea.
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Fig. 1. Heading date (a) and normalized heading date
(b) at TMPSB. Arrowed circle means median heading
date. Normalized heading date is differences between
median heading date and other heading date at same
seeding date.
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Fig. 2. Differences of heading date. the difference
of heading date is difference between the latest
heading date and the earliest heading date at
each seeding date.
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Fig. 3. Normalized heading date according to TMPSB
at 0, 2°C (a) and 5, 7, 9C (b). Normalized heading
date is differences between median heading date and
other heading date at same seeding date.
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Fig. 4. Frequency of occurrence of median heading
date at each TMPSB.
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Fig. 5. Heading date of early maturity cultivar according
to TMPSB at Seosan weather station in 2010. The
heading date, 01/01, means rice seedling death
during seedling nursery period for low temperature.
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Fig. 6. Heading date of early maturity cultivar according
to TMPSB at Gwangju weather station in 2010.
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Fig. 7. Transplanting shock days of early maturity
cultivar according to TMPSB at Gwangju weather
station in 2010.
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