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Adjustment of coefficients for improving accurate prediction in
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ABSTRACT: The important input factors that affect root growth under field conditions have not been included in
CSM-CROPGRO-Peanut model, resulting in poor simulation of some rooting traits. Hence, the objective of this
study was to optimize root growth factors for obtaining the suitable value with particular genotypes and environments.
Two root growth factors including 1) fraction partitioning to leaf (YLEAF) and 2) root growth factor in soil layers
were adjusted. Root mean square error (RMSE) and index of agreement (d) that were the statistical agreement between
observed data and simulated data were used for considering the best fit values of root growth factor. The statistical
agreement between observed and simulated data of root dry weight and root length density (RLD) in soil profiles
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derived from modified values were better than default values, as lower RMSE and higher d. In addition, the
adjustment of YLEAF also improved the statistical agreement of total dry matter. The information from this study
can apply for improving input data to optimize the model performance with other genotypes and environments.
Keywords: total dry matter, root dry weight, root length density, statistical agreement
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Table 1 Statistical agreement (root mean square error; RMSE & index of agreement; d) between observed

and simulated values of root dry weight for varying partitioning values of Tainan 9 and KK60-3.

Partitioning value  Root dry weight  Root dry weight RMSE d
Genotype (YLEAF) observed value simulated value kg/ha
(Mean) kg/ha (Mean) kg/ha
0.40 262 287 44.7 0.981
0.42 262 281 39.5 0.985
0.44 262 276 34.8 0.988
0.46 262 271 311 0.990
Tainan 9 0.48 262 266 27.9 0.992
0.50 262 265 26.9 0.993
0.52 262 265 27.7 0.992
0.54 262 319 74.6 0.952
0.56 262 311 66.5 0.961
0.40 263 344 87.8 0.945
0.42 263 337 79.6 0.954
0.44 263 329 71.3 0.962
0.46 263 323 64.1 0.968
KK60-3 0.48 263 318 58.4 0.973
0.50 263 317 57.7 0.974
0.52 263 316 57.0 0.974
0.54 263 380 127.2 0.897
0.56 263 370 115.4 0.912
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Table 2 Statistical agreement (root mean square error; RMSE & index of agreement; d) between observed and

simulated values of Biomass for varying partitioning values of Tainan 9 and KK60-3.

Biomass Biomass
Genotype Partitioning value observed value  Simulated value RMSE d
(YLEAF) kg/ha
(Mean) kg/ha (Mean) kg/ha
0.40 4,721 4,133 1,062 0.975
0.42 4,721 4,185 1,030 0.976
0.44 4,721 4,232 1,004 0.978
0.46 4,721 4,274 983 0.979
Tainan 9 0.48 4,721 4,314 963 0.980
0.50 4,721 4,345 949 0.980
0.52 4,721 4,368 940 0.981
0.54 4,721 4,198 1,026 0.977
0.56 4,721 4,264 990 0.978
0.40 6,296 5,133 1,459 0.973
0.42 6,296 5,187 1,407 0.975
0.44 6,296 5,225 1,371 0.976
0.46 6,296 5,261 1,338 0.977
KK60-3 0.48 6,296 5,302 1,300 0.979
0.50 6,296 5,331 1,274 0.979
0.52 6,296 5,352 1,255 0.980
0.54 6,296 5,204 1,388 0.975
0.56 6,296 5,261 1,335 0.977
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Table 3 Statistical agreement (root mean square error; RMSE & index of agreement; d) between observed

and simulated data of initial and modified values of biomass in Tainan 9 and KK60-3.

Genotype Biomass; Biomass; Simulated RMSE d
Observed Initial Modified Initial Modified Initial  Modified
(mean) Kg/ha (mean) Kg/ha (mean) Kg/ha (mean) Kg/ha (mean) Kg/ha
Tainan 9 2901 2084 2160 1079 1019 0.944 0.951
KK60-3 3421 2965 3058 1173 1144 0.958 0.961
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