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ABSTRACT

The main goal of this work was to calibrate and evaluate the CERES-Barley and CERES-Wheat crop models. The experi-
mental fields used for the model evaluation are situated in three different production regions (maize, sugar beet and pota-
to main growing regions, respectively) with altitudes of 179, 204 and 560 meters above the sea level. Grain yield and date
of anthesis together with maturity dates served as reference for the model evaluation. Two evaluation approaches were
tested in this study. The first one uses historical data series and it is based on long-term field experiments with capability
to reflect interannual weather variability. The second approach uses results of one-year multiple treatment experiment.
The model evaluation is then based on a set of treatments differing e.g. in sowing date or an amount of used nitrogen
fertilizer. Grain yields simulated by both models are acceptable when compared with experimental results: the coefficient
of determination for historical series varied from 0.69 to 0.86 for evaluation of CERES-Barley at the three examined sites
and reached values of 0.60 and 0.86 for the CERES-Wheat model at two experimental sites. The lower coefficient of
determination of the wheat model was recorded at the locality with the highest altitude and coldest winter conditions.
There, also the worst reliability of simulated phenological development was noted. At the second locality where the
CERES-Wheat model was tested and at all three localities where CERES-Barley was applied, the simulated duration of
vegetation period and anthesis dates were relatively accurate and yielded strong statistical correlation. The one-year mul-
tiple treatment experiment proved to be useful to determine the models sensitivity to differences in crop management.
The combination of both approaches seems to be the best solution for evaluation of similar crop models if the detail long
term experimental data are not available.

Keywords: spring barley; winter wheat; crop model; model evaluation
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1) collection (observation or measurement) of the experi-

mental data (anthesis, maturity dates and grain yields),
2) calibration of crop models using experimental data,
3) evaluation of crop models by comparison of the obser-

ved and simulated data.
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4) assessment of the possibilities and limitations of the
two evaluation techniques used
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– calculations of the phenological development,
– formation of leaf, stem and root biomass and its partiti-

oning,
– available soil water and its utilization by the crop,
– the nitrogen balance and its distribution to crop organs.
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1) Determination of the phenological development of the

crop is greatly influenced by the individual experience
of each researcher and even a relatively small error in
the stage description can greatly influence the overall
statistical results.

2) As the main driving force, apart from the phenological
development, is the temperature, the error might be partly
due to the distance between the trial and the meteoro-
logical station, which was originally about 2 km (the
station was later re-installed directly on the experimen-
tal field).

3) The genetic coefficients could not be precisely estimat-
ed, as some cultivars were grown for short period of
time. However, as one can see in Table 3, the absolute
differences between the simulated and experimental
values are only small. The simulated data show that the
model mostly underestimates the length of vegetation
period in A��
BCDE�����?��@���.
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