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ABSTRACT

Growth, development and yield of five wheat cultivars were predicated
by a general wheat simulation model for arid and semi-arid environments
(SIMTAG), after validation with experimental results. Weather inputs of the
model including global radiation, temperature and precipitation under Mashhad
conditions were generated by running a general circulation model (UKMO)
with doubled CO; concentration. The SIMTAG model was adapted to
increased CO, level through its effect on radiation use efficiency. Simulation
results under doubled CO, level were compared with those under current
climatic conditions. Overall response to increased CO, level and the resulting
climatic changes were the same among the wheat genotypes. Temperature rise
due to doubling CO, level led to a reduction in average duration from sowing
to maturity by 27 days. However, leaf area index, leaf number per plant, and
total above-ground dry matter increased by 6, 12, and 6.4%, respectively.
Pattern of dry matter partitioning was also affected by climatic conditions.
Under doubled CO, level contribution of spikes in total dry matter was 8%
higher than current conditions which resulted in a 30% increase in grain yield
when averaged over all wheat cultivars . It was concluded that wheat will take
advantages from doubling CO; level under Mashhad climatic conditions by
developing a higher green area index, allocation of more dry matter to
reproductive organs and consequently higher harvest index and grain yield.

Key words: CO; concentration, Wheat, Simulation, Green area index.



