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Abstract
Combination of a dynamic crop model CERES-Barley, stochastic weather generator

MET&ROLL,  GCM (global circulation model) ECHAM 3/T42 and field experiment gave us

opportunity to evaluate the  spring barley sensitivity to the changed weather conditions in

connection with the increasing CO2 concentration in the locality tested.

Modifications of meteorological parameters were based on the results of projections of

Climate change for the Czech Republic using a  Global Circulation Model ECHAM3/T42.

Climatic, pedological and management data and plant parameters were evaluated at the test

station in Domanínek (49°32´ N, 16°15´E and altitude 554 m). The variety Orbit was used.

After parametrization of the data the model CERES-Barley was successfully validated

in the trial locality in Domanínek. It is clear that the  changes in meteorological elements will

increase the variability of crop yields grown under stress conditions. Higher temperatures

would cause significant decrease in the yields (by about 38%) due to shorter growing period.

Changes in the amount and distribution of precipitations, which are expected as a result of

climate change, would lead to higher yields (44%), especially when combined with doubled

CO2 concentration.

High sensitivity of spring barley to global radiation is clear especially  with regard to the

potential yield. In the case of only radiation and CO2 concentration  changes, occuring

according to the scenario, the potential yield would increase by 60% in comparison with the

present conditions. The negative influence of increased temperatures would cause 35% drop

in the yield.

The results presented above show a very complex picture of the barley yield varying

with changes in  climatic conditions. Its high sensitivity  is related to the  short growing

season. The adaptation is envisaged through new varieties with short vegetation periods rather

than through changes in timing of the main tillage operations. The most important weather



elements, which might influence the spring barley production at higher altitudes, include

global radiation and  extreme air temperatures.
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Obr.1:  Klimadiagram lokality Domanínek (544 m.n.m., 490 32 N´, 160 15 E´)
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