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Modeling water use efficiency of quinoa using AquaCrop
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Abstract

Crop growth and development models are very important tools in the study and investigation of agricultural
systems and can be used well to simulate crop yield under different conditions. Considering that the
investigation of yield limiting factors requires conducting numerous and costly research and experiments in
different regions, therefore, finding a way to reduce the number, time, and cost of conducting these experiments
is of interest. The aim of the present study is to simulate the water use efficiency of quinoa plant using the
AquaCrop model at the Chahartakhte Shahrekord Research Station located at the Agricultural and Natural
Resources Research Center of Chaharmahal and Bakhtiari Province. For this purpose, irrigation deficits were
considered as 30, 50, and 70 percent of usable water discharge and three stages of initial growth (I),
development (D), middle (M), and final (F) were considered and the water use efficiency was simulated. The
results showed that the highest and lowest water use efficiency of quinoa was observed in the full irrigation
treatments and the 70% plant usable water depletion treatment, respectively. Also, the measured and simulated
values using the AquaCrop model had a good correlation and agreement with each other. Also, the statistics
calculated between the measured and simulated values indicate the high efficiency and accuracy of the
AquaCrop model in simulating the water use efficiency of quinoa.

Keywords: Dificit Irrigation, Yield, Simulation.
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