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Estimation of Genetic Coefficients of Maize and Validation of the CERES-Maize model
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Abstract

The CERES-Maize model could be also used as a tool for predictive capacity of
phenological events, crop growth and yield of maize genotype. However, this model
incorporated coefficients that account for the way in which genotype differ either in the duration
of different development phases in their response to specific environmental factors or
morphological characteristics. These coefficients which are requires as model inputs are referred
as genetic coefficients. The genetic coefficients incorporated in the exiting models from variety
to variety. However, there is very little information available in genetic coefficients of Thai
maize varieties for validation of the CERES-Maize mode! under irrigated conditions.

Three maize genotypes were used to estimate the genetic coefficients for validation of
the CERES-Maize model under different planting dates at PSL FCES during 1997-1999. It
was indicated that the CERES-Maize model could illustrated satisfactory simulation of the
phenological events particularly at silking and maturity dated. Results illustrated that the model
was capable of simulation phenological events but overestimated for crop growth and kernel
yield. Results also confirmed that the large discrepancy between simulated and observed was
associated with the yield loss that caused by bird, rat, insect, disease and harvesting. The
CERES-Maize model could help maize grower for crop management schedule in terms of the
timing for fertilizer application, pesticide, irrigation and harvesting time. This also could help

maize grower to predict the potential yield at a particular area.
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(Growth coefficients) Melalusunsy DSSAT Version 3.5 (DSSAT, 1994).

Genetic Definitions

coefficients

Phenology coefficients

P1 Termal time from seedling emergence to the end of the juvenile phase (expressed
in degree days above a base temperature of 8 "C) during which the plant is not
responsive to changes in photoperiod.

P2 Extent to which development (expressed as days) is delayed for each hour
increase in photoperiod above the longest photoperiod at which development
proceeds at a maximum rate (which is considered to be 12.5 hour).

P5 Thermal time from silking to physiological maturity (expressed in degree days

above a base temperature of 8 °C).

Growth coefficients
G2 Maximum possible number of kernels per plant.

G3 Kemel filling rate during the linear grain filling stage and under optimum

conditions (mg/day).

s e < @ o o a
M 2 MFudsEAnomeiugnssaeastnlne 3 Wug nuszdiuanlusunsu GenCale.

Variety P1 P2 P5 G2 G3
NS 1 364.0 0.600 840.0 710.3 6.66
NS 72 372.0 0.600 863.2 784.8 6.75

SW 3601 352.0 0.600 845.0 824.8 6.87
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