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Abstract

The effect of temperature on

the yield of rice in Korea

Jiwon Yoon
Dept. of Agricultural Economics and Rural Development
The Graduate School

Seoul National University

As climate change has become an international issue in the
21st century, researches have been actively conducted on its
effects on agricultural. Since rice i1s a major staple food in Korea
and has been -cultivated at the largest scale, the impact of
climate change on rice vyield 1s a crucial variable which is
directly linked to consumer and producer welfare, and even
national food sovereignty. According to researches 1in crop
science, rice 1S known to be vulnerable to high temperatures
during the flowering stage, which raises concerns on the
decrease of rice yield in result of a rise in average temperature.

This paper analyzes the effects of temperature on rice yield by
categorizing the growth stages of rice into flowering and
non—flowering, and examines how it impacts the forecast of

changes in future rice vyield due to climate change. Panel
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fixed—effect models were used, based on the 2000-2017 rice yield
by Si—-Gun and weather data. The functional relationship between
temperature and yield i1s identified by a quasi—parametric function
that does not assume a certain functional form.

The results shows that the effects of temperature change in
flowering and non-flowering stages are different, especially at
high temperatures above 30°C. It was estimated that an 24 hour
increase in the duration of exposure to temperatures above 30°C
during flowering periods would reduce the rice yield by 0.9 %,
while exposure to the same temperature during non-flowering
periods would increase the yield by 0.4-0.9%. That 1s, the yield
responds to high temperature in the opposite directions on each
growth stages.

It implies that the damage caused by high temperatures would
be concentrated at the flowering stage of rice. Although high
temperature at the grain—filling stage is also generally known to
reduce the yield by decreasing grain filling, but the results of
this study showed no significant damage caused by high
temperature stress. Therefore, in order to prevent yield loss from
the projected temperature increase, climate policies should focus
on high temperature in the flowering stage.

Additionally, when the difference between the growth periods is
reflected in the model, the decrease in yield due to climate
change was significantly decreased. When temperatures increase
uniformly by 5°C, the model that separates the flowering period
from non-flowering stages predicted the drop in rice yield by
3.5%, whereas a model that combines the two periods predicted a
more significant decrease of 19.3%. Yield change from year
2020-2040 compared to 2080-2100 was also forecasted based on
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the climate change scenario(RCP 85) of the Korean
Meteorological Agency. The forecast from the model which
separates the flowering stages was -1%, whereas a combined
model estimated -8.3%. The above results propose that the rice
vield model i1s susceptible to overestimation of yield damage
incurred by temperature increase unless it properly acknowledges
the fact that the effects of temperature depends on the different

growth stages of rice.

Keyword : rice, yield, flowering stage, high temperature, climate
change, semi—parametric
Student Number : 2016-21482
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