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Abstract

Given the high water requirement of rice, it is very important to know its
performance under different cultivation-irrigation methods and requires numerous
experiments. Since conducting numerous field experiments requires a lot of time
and expenses, the use of plant models can be a solution in this respect. Plant models
simplify the understanding of the complex process of crop response to
environmental conditions and are very practical in this regard. The model provided
by FAO (AquaCrop) is a water-based model that has been developed as a support
tool in planning and analyzing various crop management scenarios. In this study,
the AquaCrop model was used to calibrate and verify various cultivation-irrigation
methods, including transplanting-flooding, dry seeding-irrigation, and dry seeding-
drip irrigation. Results of error evaluation statistics, including normalized root
mean square error (NRMSE) and Wilmot index (d) for leaf area index (2.25 <
NRMSE < 4.16 and 0.96 < d < 0.98), showed that the AquaCrop model performed
well in canopy modeling. Also, the error statistics for grain yield and biomass
indices (NRMSE and d for grain yield were 5.12 and 0.95, and for biomass were
12.38 and 0.89), respectively, which were in the “very good” and “good” range.
Therefore, this model can be used with appropriate accuracy to investigate
management options in different crop-irrigation systems to improve water
productivity in rice cultivation.
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