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ABSTRACT

A long-term growth simulation was performed at 99 land units in Yeoncheon county to test the
potential adaptability of each land unit for growing soybean cultivars. The land units for soybean
cultivation(CZU), each represented by a geographically referenced land patch, were selected based on
land use, soil characteristics, and minimum arable land area. Monthly climatic normals for daily
maximum and minimum temperature, precipitation, number of rain days and solar radiation were
extracted for each CZU from digital climate models(DCM). The DCM grid cells falling within a same
CZU were aggregated to make spatially explicit climatic normals relevant to the CZU. A daily
weather dataset for 30 years was randomly generated from the monthly climatic normals of each
CZU. Growth and development parameters of CROPGRO-soybean model suitable for 2 domestic
soybean cultivars were derived from long-term field observations. Three foreign cultivars with well
established parameters were also added to this study, representing maturity groups 3, 4, and 5. Each
treatment was simulated with the randomly generated 30 years’ daily weather data(from planting to
physiological maturity) for 99 land units in Yeoncheon to simulate the growth and yield responses to
the inter-annual climate variation. The same model was run with input data from the Crop
Experiment Station in Suwon to obtain a 30 year normal performance of each cultivar, which was
used as a “reference” for evaluation. 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 cultivar. A computer program(MAPSOY) was written to help utilize the results in a decision-
making procedure for agrotechnology transfer.
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Fig. 1. Crop cultivation zones selected for the growth simu-
lation of 5 soybean cultivars (top) and those overlaid with
the soil map and administrative boundary (bottom).
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Table 1. Genetic coefficients of Korean soybean cultivars. Those of Wayne, Clark, and Forrest were added for comparison.

CSDL PPSEN E]_I\,/I ) glﬁ_ IS:I]; ISJI]\)/I— ]lill; LFMAX SLAVR SIZLF XFRT WTPSD SFDUR SDPD PODUR
Wayne(3) 1345 0.245 195 79 14.8 28.0 26.0 1.02 380 180 1.0 0.18 210 220 140
Clark(4) 12.83 0303 180 9.0 15.0 32.0 26.0 1.03 390 2000 1.0 0.19 200 210 120
Forrest(5) 12.83 0303 21.1 8.0 15.0 35.0 18.0 1.03 355 140 10 0.18 230 205 90
Jangyeop 12.80 0.303 19.8 8.0 15.5 37.2 18.0 1.03 318 180 1.0 027 18.0 1.90 123
;‘:j?r?g- 12.74 0303 198 80 155 35.1 18.0 1.03 318 180 1.0 023 18.0 1.90 145

CSDL  Critical Short Day Length below which reproductive development progresses with no daylength effect
(for shortday plants) (hour)

PPSEN Slope of the relative response of development to photoperiod with time(positive for shortday plants)
(1/hour)

EM-FL Time between plant emergence and flower appearance(photothermal days)

FL-SH Time between first flower and first pod(photothermal days)

FL-SD Time between first flower and first seed(photothermal days)

SD-PM Time between first seed(R5) and physiological maturity(R7)(photothermal days)

FL-LF Time between first flower(R1) and end of leaf expansion{photothermal days)

LFMAX Maximum leaf photosynthesis rate at 30 C, 350 vpm CO,, and high light (mg CO, m7s™")

SLAVR Specific leaf area of cultivar under standard growth conditions(cm¥g)

SIZLF Maximum size of full leaf(three leaflets) (cm?)

XFRT Maximum fraction of daily growth that is partitioned to seed + shell

WTPSD Maximum weight per seed(g)

SFDUR  Seed filling duration for pod cohort at standard growth conditions(photothermal days)

SDPD  Average seed per pod under standard growing conditions(#/pod)

PODUR Time required for cultivar to reach final pod load under optimal conditions(photothermal days)
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Fig. 2. Flowering, physiological maturity, and the grain-fill
period of 5 soybean cultivars simulated under the 1988-
2002 climatic conditions in Suwon.
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Fig. 3. Grain yields of 5 soybean cultivars simulated under
the 1988-2002 climatic conditions in Suwon.
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create CLI files(top), for output file codes and locations(mid),
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Fig. 5. Inter-annual variations in maturity (A), average grain yields (B), inter-annual variations in grain yield (C), and the
overall scores (D) estimated by CROPGRO-Soybean with the genetic coefficients of Clark cultivar planted on 15 May.
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