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Calibration of cultivar parameters for cv. Shindongjin for a rice
growth model using the observation data in a low quality
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ABSTRACT

Crop models depend on a large number of input parameters including the cultivar parameters
that represent the genetic characteristics of a given cultivar. The cultivar parameters have
been estimated using high quality data for crop growth, which require considerable costs and
efforts. The objective of this study was to examine the feasibility of using low quality data
for the parameter estimation. In the present study, the cultivar parameters for cv. Shindongjin
were estimated using the data obtained from the report of new cultivars development and
research from 2005 to 2016. The root mean square errors (RMSE) of the heading dates were
less than 3 days when the parameters associated with phenology were estimated. In contrast,
the coefficient of determination for yield tended to be less than 0.1. The large errors incurred
by the fact that no growth data collected over a season was used for parameter estimation.
This suggests that detailed observation data needs to be prepared for parameter calibration,
which would be aided by remote sensing approaches. The occurrence of natural disasters
during a growing season has to be considered because crop models cannot take into account
the effects of those events. Still, our results provide a reasonable range for the parameters,
which could be used to set the boundary of a given parameter for cultivars similar to cv.
Shindongjin in further studies.

Key words: ORYZA2000 model, Crop parameters, Calibration, Quality assurance, Heading
date, Yield
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Table 1. List of the phenology parameters for calibration

Parameter Description

TBD |Base temperature for development (°C)

Base temperature for juvenile leaf area

TBLV growth (°C)

TMD |Maximum temperature for development (°C)

TOD  |Optimum temperature for development (°C)

DVRJ* |Development rate in juvenile phase (°C d™)

Development rate in photoperiod-sensitive

*
DVRI phase (°C d™)

Development rate in panicle development

*
DVRP cc &

Development rate in reproductive phase

*
DVRR* | o) 1)

MOPP |Maximum optimum photoperiod (h)

PPSE |Photoperiod sensitivity (h™")

* DVRJ, DVRL, DVRP, DVRR are parameters estimated
using both DRATES and QUESO
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Table 2. List of the growth parameters for calibration

Parameter Description
RGRLMX Maximum relative growth rate of leaf area (°C d)
SLATB Table of specific leaf area (ha kg™)
KDFTB Table of light extinction coefficient for leaves (-)
NFLVTB Table of N fraction in leaves on leaf area basis (g N m™ leaf)
FSTR Fraction of carbohydrates allocated to stems that is stored as reserves (-)
WGRMX Maximum individual grain weight (kg grain™)
FLVTB Table of fraction shoot dry matter partitioned to the leaves (-)
FSTTB Table of fraction shoot dry matter partitioned to the stems (-)
FSOTB Table of fraction shoot dry matter partitioned to the panicles (-)
DRLVT Table of leaf death coefficient (d-1)
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Table 3. The quantile values of the phenology development parameters calibrated with DRATES for

ORYZA2000 model

Parameter 0% 50% 100% Mean SD?* (A
DVRJ 0.000891 0.000957 0.001362 0.001019 0.000143 0.140089
DVRI 0.001718 0.001765 0.001855 0.001777 4.26E-05 0.023981
DVRP 0.000481 0.000495 0.000522 0.000497 1.30E-05 0.026081
DVRR 0.001232 0.001336 0.001479 0.001329 6.30E-05 0.047393

? SD indicates standard deviation
® CV indicates coefficient of variation
8
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Table 4. The quantile values of the phenological development parameters calibrated with QUESO for

ORYZA2000 model

Parameter 0% 50% 100% Mean SD* cVvP

TBD 6.025112 8.521905 11.94537 8.586955 1.171098 0.136381
TBLV 6.145639 7.264958 9.692451 7.489622 1.017737 0.135886
TMD 38.11202 40.6434 45.79769 40.97871 2.025607 0.049431
TOD 23.52653 24.8279 26.52901 24.91226 0.936578 0.037595
DVRIJ 0.000442 0.001392 0.001965 0.001419 0.000282 0.198732
DVRI 0.001007 0.001291 0.004708 0.001614 0.000801 0.496283
DVRP 0.000683 0.00091 0.001169 0.000907 9.13E-05 0.100662
DVRR 0.000532 0.001692 0.001795 0.001598 0.000291 0.182103
MOPP 11.01379 12.7691 13.9981 12.66025 0.879536 0.069472
PPSE 0.129652 0.230116 0.492152 0.250229 0.092225 0.368562

? SD indicates standard deviation
® CV indicates coefficient of variation

Table 5. The quantile values of the growth parameters calibrated with QUESO for ORYZA2000 model

0% 50% 100% Mean SD* CcVv°
FSTR 0.168068 0.228865 0.289599 0.224213 0.043873 0.195676
WGRMX 3.11E-05 3.76E-05 4.00E-05 3.69E-05 2.77E-06 0.075068
FLVTBI 0.221552 0.65989 0.784961 0.605823 0.169229 0.279337
FLVTB2 0.487657 0.693369 0.796649 0.672935 0.118085 0.175478
FSTTBI1 0.215039 0.34011 0.778448 0.394177 0.169229 0.429322
FSTTB2 0.203351 0.306631 0.512343 0.327065 0.118085 0.361044
FSTTB3 0.366218 0.535665 0.775486 0.56413 0.132107 0.234178
FSOTB 0.224514 0.464335 0.633782 0.43587 0.132107 0.303088
DRLVTI 0.001093 0.004358 0.009236 0.004523 0.00246 0.543887
DRLVT2 0.005084 0.014504 0.024301 0.013177 0.00715 0.542612
DRLVT3 0.017873 0.033597 0.043226 0.033586 0.00841 0.250402
* SD indicates standard deviation
> CV indicates coefficient of variation
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