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Effect of Climate on the Yield of ‘llpum’ Rice Cultivar in Gyeongbuk Province, South
Korea over the Past 25 Years
Jong-Hee Shin", Chae-Min Han', Jung—Bae Kwon? Jong-Su Kim?, and Sang-Kuk Kim®

ABSTRACT ‘llpum’, a Korean short-grain mid-late maturing rice cultivar, was developed in 1990, more than 30 years ago.
Despite its age, it has been the most widely grown cultivar in the Gyeongbuk province of South Korea for more than 25 years,
making it the most important rice cultivar for the people of the Gyeongbuk province. The aim of this study was to analyze the
relationship between the rice yield of “Ilpum’, the main rice cultivar in the Gyeongbuk province, and climate elements in the
Daegu (southern plain area) and the Andong (inland mountainous area) regions in Gyeongbuk, South Korea. The rice yield over
the past five years increased by about 13% and 24%, compared to that produced in the late 1990s in Daegu and the early 2000s in
the Andong region, respectively. The number of panicles per hill and the grain ripening rate significantly affected rice yield in the
‘Ilpum’ cultivars in the Daegu region. The faster heading was a factor in the increase in ‘Ilpum’ rice yield in the Andong region.
The air temperature has been rising and sunshine duration has been increasing from the late 1990s to present in both regions. Rice
yield was evaluated to understand the effect of climate factors. The rice yields increased owing to the long sunshine duration
during the grain-filling stage in both regions. In Andong, increasing the maximum temperature during the vegetative stage
increased rice yield. Rising air temperature during the reproductive stage also increased rice yield. In particular, long sunshine
hours throughout the whole rice growing period increased the rice yield of this cultivar in the Andong region.

Keywords : climate, grain yield, rice
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Fig. 3. Changes in accumulated sunshine hours by growth stage of mid-late maturing rice cultivars in the Daegu (A) and Andong

(B) regions over 25 years.
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Fig. 4. Changes in the milled rice yield of the ‘Ilpum’ rice cultivar grown in the Daegu(A) and Andong(B) regions over the
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Table 1. Yield components affecting milled rice yield of the ‘llpum’ rice cultivar in the Daegu and Andong regions over the
past 19-25 years.

. Heading Panicle Panicles Spikelets  Percent ripened Husking 1’00.0 gram
Region date length er plant er panicle rain recove weight of
& per p per p & vy brown rice
Daegu - 027 0.13 0.45* 0.32 0.43* 0.36 0.39
Andong - 0.48* 0.09 0.37 - 022 0.33 0.54* 0.40

"The values are correlation coefficients of each yield component affecting rice yield.
*, ** Significant at the 5% and 1% levels, respectively, compared with each component and milled rice yield.

Table 2. Comparison of climate factors during the rice growth period affecting milled rice yield and yield components of the
‘llpum’ rice cultivar in the Daegu region over the past 25 years.

Growth characteristic and Growth Temperature (°C) Sunshine hours
yield component stage Mean Max. Min. (h)
, Vegetative' - 0.06° - 0.11 0.02 - 0.40%
Heading date .
Reproductive - 0.44%* - 041 - 0.44* - 041%
. Vegetative 0.26 0.31 0.19 0.47*
Panicle length .
Reproductive 0.34 0.30 0.36 0.21
Vegetative 0.12 0.19 0.07 0.41*
. . Reproductive 0.09 0.07 0.14 - 0.04
Percent ripened grain ] .
Grain filling 0.11 0.36 -0.19 0.65%*
Total 0.15 0.27 -0.01 0.43*
Vegetative 0.21 0.16 0.29 0.39
) Reproductive 0.24 0.18 0.31 0.24
Husking recovery . .
Grain filling 0.28 0.20 0.21 0.40%*
Total 0.35 0.26 0.37 0.47*
Vegetative 0.39 0.44* 0.31 0.36
1,000 grain weight Reproductive 0.36 0.39 0.30 0.38
of brown rice Grain filling - 0.09 - 0.03 -0.06 0.07
Total 0.34 0.42%* 0.23 0.39
Vegetative 0.35 0.36 0.35 0.22
) ) ) Reproductive 0.36 0.38 0.33 0.37
Milled rice yield . .
Grain filling - 0.06 0.12 -0.20 0.54%*
Total 0.34 0.44%* 0.19 0.56%*

"Each growth stage indicates the following periods June 1-July 10 (vegetative stage), July 11-August 15 (reproductive stage),
August 16-October 5 (grain filling stage), and June 1-October 5 (total growth stage).

*The values are correlation coefficients of each climate factor affecting rice yield.

*, ** Significant at the 5% and 1% levels, respectively, compared with each climate factor and milled rice yield.
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Table 3. Comparison of climate factors during the rice growth period affecting milled rice yield and yield components of the

‘Ilpum’ rice cultivar in the Andong region over the past 19 years.

Growth characteristic and Growth Temperature (°C) Sunshine hours
yield component stage Mean Max. Min. (h)
. Vegetative' - 0317 - 0.44 0.05 - 0.55%
Heading date )
Reproductive - 0.46* - 0.51% 0.34 - 0.66%*
. Vegetative 0.13 0.13 0.18 0.39
Panicle length )
Reproductive 0.44 0.36 0.49* 0.28
Vegetative 0.68** 0.64** 0.54* 0.37
) . Reproductive 0.32 0.23 0.44 0.05
Percent ripened grain . .
Grain filling 0.58%** 0.74%* 0.28 0.57*
Total 0.61%* 0.61%* 0.55* 0.38
Vegetative 0.55* 0.46* 0.46* 0.36
. Reproductive 0.67*%* 0.59%** 0.72%* 0.42
Husking recovery . )
Grain filling 0.47* 0.50%* 0.31 0.40
Total 0.70%* 0.64%* 0.66** 0.47*
Vegetative 0.52%* 0.56* 0.37 0.28
1,000 grain weight Reproductive 0.18 0.21 0.17 0.17
of brown rice Grain filling 0.18 0.41 0.04 0.35
Total 0.34 0.45 0.24 031
Vegetative 0.59%* 0.70** 0.22 0.79%*
) ) ) Reproductive 0.57* 0.55% 0.56* 0.65**
Milled rice yield . )
Grain filling 0.02 0.34 0.24 0.72*
Total 0.49* 0.66** 0.21 0.86**

"Each growth stage indicates the following periods May 21-July 10 (vegetative stage), July 11-August 15 (reproductive stage),

August 16-October 5 (grain filling stage), and May 21-October 5 (total growth stage).

*The values are correlation coefficients of each climate factor affecting rice yield.
*, ** Significant at the 5% and 1% levels, respectively, compared with each climate factor and milled rice yield.
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