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Background

Crop models have matured over the years and have found many uses including assessment of 

climate change effects on agriculture, decision support and assessment of management prac-

tices on yield and other variables of interest. A drawback to the use of crop simulation 

models is that they often must be calibrated to use them in a new location or even with a 

new set of environmental variables. This process requires a comprehensive and specific 

data set before being capable to forecast precise crop responses. 
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MAIZSIM Model

MAIZSIM is a soil-plant-atmosphere model constructed by coupling a process-based maize 

simulation model (MAIZSIM) and a 2D finite element-based soil model (2DSOIL). 

MAIZSIM has been developed to require a minimal amount of calibration by incorporating 

non-linear temperature dependencies of basic processes that are not dependent on growing degree 

days, and using a biochemical model of C4 photosynthesis rather than radiation use efficiency. 
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The objective of this study was to test MAIZSIM against observed data from 

irrigated and dryland sites in Kansas, U.S.A. 

METHODOLOGY

Measured data

    10 field experiments

         6 irrigated 

         4 dryland 

    5 different locations in Kansas 

    2005 - 2006

    6 different corn hybrids from the same maturity group

    Inputs: Environmental variables and maturity group 

         No field calibration
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The measured data set used for this analysis was acquired from ten field trials conducted in 

five different locations in Kansas between 2005 and 2006. Six of the field trials were irriga-

ted and four were conducted under dryland conditions. In total, there were six different corn 

hybrids from the same maturity group. Environmental variables and maturity group of the 

maize hybrids were taken as inputs. No field calibration was done in order to run the model.
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   The simulation showed correct values of leaf number (d>0.95).

   MAIZSIM could predict leaf area index values with high accuracy in most of the cases (d>0.85). Similar results were observed with leaf 

dry matter. 

   The model tended to over-predict stem dry matter, especially at the end of the season (RMSE>730). 

    Overall, MAIZSIM could simulate ear dry matter accurately during the season but the simulated values at the end of the season were 

less accurate (d=0.79; EF=0.35).

   The predicted values of shoot dry matter were generally close to the observed ones during the beginning and middle of the growing season. 

   The model tended to under-predict grain yield when it was high, however it showed accurate results for four sites under both irrigated 

and dryland conditions.

    MAIZSIM also showed high accuracy simulating phenology stages as silking and tasseling (d=0.97; RMSE=3.7). 

MAIZSIM predicted phenology stages, leaf area index, leaf dry matter, leaf number and shoot 

dry matter with reasonable accuracy with no need of further field calibration procedures, 

while it needs further development on the simulation processes of stem and ear dry matter, 

and grain yield. 

There are still components that need to be tested further including processes related to respi-

ration and senescence at high temperatures. Also, a more robust model of partitioning be-

tween the leaf and stem is necessary.

This research was executed thanks to the collaboration of Agricultural Research Service (ARS) 

from the United States Department of Agriculture (USDA), U. S. Agency for International deve-

lopment (USAID) and National Institute of Agrarian Innovation (INIA) – Peru. 
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dry matter with reasonable accuracy with no need of further field calibration procedures, 

while it needs further development on the simulation processes of stem and ear dry matter, 

and grain yield. 

There are still components that need to be tested further including processes related to respi-
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     The predicted values of shoot dry matter were generally close to the observed ones during 

the beginning and middle of the growing season. 

     The model tended to under-predict grain yield when it was high, however it showed accura-

te results for four sites under both irrigated and dryland conditions.

      MAIZSIM also showed high accuracy simulating phenology stages as silking and tasseling 

(d=0.97; RMSE=3.7). 

    The simulation showed correct values of leaf number (d>0.95).

     MAIZSIM could predict leaf area index values with high accuracy in most of the cases (d>0.85). Similar results were observed with 

leaf dry matter. 

    The model tended to over-predict stem dry matter, especially at the end of the season (RMSE>730). 

    Overall, MAIZSIM could simulate ear dry matter accurately during the season but the simulated values at the end of the season were 

less accurate (d=0.79; EF=0.35).


