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ABSTRACT

A long-term growth simulation was performed at 496 land units in the western coastal plains (WCP) of
North Korea to test the potential adaptability of each land unit for growing South Korean rice cultivars.
The land units for rice cultivation (CZU), each of them represented by a geographically referenced 5
by 5 km grid cell, were identified by analyzing satellite remote sensing data. Surfaces of monthly climatic
normals for daily maximum and minimum temperature, precipitation, number of rain days and solar
radiation were generated at a 1 by 1 ki interval by spatial statistical methods using observed data at 51
synoptic weather stations in North and Seuth Korea during 1981-2000. Grid cells falling within a same
CZU and, at the same time, corresponding to the satellite data- identified rice growing pixels were
extracted and aggregated to make a spatially explicit climatic normals relevant to the rice growing area of
the CZU. Daily weather dataset for 30 years was randomly generated from the monthly climatic normals
of each CZU. Growth and development parameters of CERES-rice model suitable for 11 major South
Korean cuitivars were derived from long-term field observations. Eight treatments comprised of 2
transplanting dates X 2 cropping systems X 2 irrigation methods were assigned to each cultivar. Each
treatment was simulated with the randomly generated 30 years’ daily weather data (from planting to
physiological maturity) for 496 land units in WCP to simulate the growth and yield responses to the
interannual climate variation. The same meodel was run with the input data from the 3 major crop
experiment stations in South Korea to obtain a 30 year normal performance of each cultivar, which was
used as a “reference” for comparison. Results were analyzed with respect to spatial and temporal variation
in yield and maturity, and used to evaluate the suitability of each land unit for growing a specific
South Korean cultivar. The results may be utilized as decision aids for agrotechnology transfer to
North Korea, for example, germplasm evaluation, resource allocation and crop calendar preparation.
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Fig. 1. Geographical location of the 51 standard weather stations in North and South Korea.
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Fig. 2. Cultivation zone units identified by analyzing satellite
remote sensing data. Rice paddies are represented by red
dots of a 1 by 1 km pixel size.
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Table 1. Genotype coefficients of Korean rice cultivars for CERES-rice

Variety P1 P2R P5 P20 Gl G2 G3 G4
ODAE 200 31 577 10.0 84 0.0281 0.9 1.00
KWANAK 200 45 491 10.0 100 0.0240 0.7 0.98
SOBAEK 200 30 565 115 122 0.0254 1.2 1.13
UNBONG 200 51 600 12.3 60 0.0230 1.0 1.00
SAMGANG 200 47 594 11.0 114 0.0242 13 1.10
SANGPUNG 200 77 479 11.0 63 0.0255 08 1.16
SEOMIIN 150 114 561 11.0 62 0.0270 0.6 1.08
ILPOOM 200 102 597 11.0 89 0.0249 0.9 1.00
NAKDONG 200 94 526 10.5 54 0.0244 0.5 0.99
YOUNGSAN 200 91 528 11.0 55 0.0247 0.6 0.72
DAESUNG 150 48 570 11.0 115 0.0265 1.0 1.00
SANGIJU 150 53 573 11.5 110 0.0265 1.0 0.99
YEOMYOUNG 150 59 570 11.5 115 0.0280 0.9 1.00
YONGMUN 150 81 511 11.5 115 0.0275 1.0 1.00
PALGONG 200 53 540 11.0 83 0.0250 0.8 1.00
HWAYOUNG 110 95 529 11.0 89 0.0260 0.9 1.00
DAEAN 200 103 505 11.0 66 0.0256 0.7 0.96
MANGUEM 200 93 595 11.5 65 0.0258 0.6 1.00
CHUCHEONG 200 105 465 11.5 65 0.0260 0.6 1.00
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Fig. 4. Simulated heading dates (top panel) and grain yields (bottom panel) of 10 Korean rice cultivars plotted against the
reported data at corresponding experimental stations(dap=days after planting).
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Fig. 5. The 30 year-variation in heading date (A), physiological maturity (B), grain fill period (C), and grain yield (D) of
Daesung cultivar grown under 4 different cropping systems (SN: normal transplanting with single cropping, SL: late
transplanting with single cropping, DN: normal transplanting with double cropping, and DL.: late transplanting with double
cropping). For the late transplanting, 10 and 15 days are delayed in the single and the double cropping systems, respectively,
compared with the normal transplanting. Grain yield values are the percentage of simulated yield with respect to the

reference yield in South Korea.
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Fig. 6. Overall performance scores of selected cultivars under 3 different cropping systems : normal planting-single cropping
(top), late planting-single cropping (middle), and normal planting-double cropping (bottom).
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