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ABSTRACT

Rice yield and primary productivity (NPP) are dependent upon the variability of climate and soil. The
variability and regionality of the rice yield and net primary productivity were evaluated with the
meteorological data collected from Korea Meteorolagy Administration and the actual rice yield data from
the Ministration of Agriculture and Forestry, Korea,

The estimated NPP using the three models, dependent upon temperature(NPP-T), precipitation(NPP-P)
and net radiation(NPP-R), ranged from 1087 to 17.52 Mg ha™' with average of 1469 Mg ha"' in the
South Korea and was ranged 647 to 1558 Mg ha'' with average of 1259 Mg ha™' in the North Korea.
The primary limiting factor of NPP in Korea was net radiation, and the secondary limiting factor was
temperature.

Spectral analysis on the long term change in alr temperature in July and August showed periodicity.
The short periodicity was 3 to 7 years and the long periodicity was 15 to 43 years.

The coefficient of variances, CV, of the rice yield from 1989 to 1998 ranged 3.23 percents to 1237
percents which were lower than past decades. The CV's in Kangwon and Kyeongbuk were high while
that in Chonbuk was the lowest.

The prediction model based on the yield index and yield response to temperature obtained from the field
crop situation showed reasonable results and thus the spatial distributions of rice yield and predicted yield
could be expressed in the maps. The predicted yields was well fitted with the actual yield except
Kyungbuk. For better prediction, modification shpuld be made considering radiation factor in further

development.

Key words : Net primary productivity, variability, regionality, temperature, rice yield,
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Table 1. Statistics of the Natural productivity in Korea
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‘NPP, GPP and REP are net primary productivity, gross prlmary produun ity and msplranon respeunely
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Table 2. Limiting factor for net primary productivity in Korea

Number of locations

Country Limiting factor Primary’ Secondary
Net radiation 54 12

S. Korea Temperature Il 24
Precipitation 1 8
Net radiation 22 1

N. Korea Temperature 5 7
Precipitation - 3

"The primary limiting factor was showed the minimum value of NPP among the three models and the secondary

factor showed the NPP within half of the standard deviation
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I. Secular change in July-August temperature from 1908 to 1998 in Suwon
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Fig. 2. Secular change in July-August temperature from 1913 to 1998 in Kangnung
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Table 3. Coefficient of variance(CV) of the ric¢ yield in Korea

Region CV (%)
1959~ 1968 1969~ 1978 1979 ~ 1988 1989 ~ 1998 Total years

Kangwon 6.22 2034 2787 12.37 3592
Kyeonggi 1156 13.53 19.11 7.12 30.59
Chungbuk 15.77 20.63 2631 6.68 36.57
Chungnam 21.56 18.14 2230 694 3552
Chonbuk 15.92 16.15 19.53 3.23 3573
Chonnam 16 .33 1736 2348 7.89 3463
Kyeongbuk 2221 1933 2835 10.09 34 87
Kyeongnam 20.97 1981 25.24 8.64 3225
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