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Abstract

Crop simulation models play a pivotal role in evaluating irrigation management
strategies for improving agricultural water use, never the less, the positive
impact of deficit irrigation on saving water without causing significant crop
loss if it has properly scheduled. The objectives of this study were to test and
assess the AquaCrop model for maize (Zea mays L.) under deficit irrigation
management after being calibrated. Also, to investigate the effects of deficit
irrigation on the crop. Observations of field experiments from three treatments
(I - I2 - 13), consisting of three replicates for each (100% - 80% - 60%) from
the total needed water depth, are used. Where treatment 11 is used to conduct
the calibration process of the model. A field evaluation has been conducted on
the model simulation performance and on the effects of deficit irrigation on the
crop. Statistics suggest that the model prediction is very good for CC, B, and Y,
though the crop has been subjected to several different stresses at the same
time, and this had indicated by the high values of d, where it is greater than
87%. D ranging between 0.13% - 7.6%. NRMSE ranges between 0.17% - 8.9%
for biomass and grain yield, and between 14% - 32% for CC. As for ETc, the
quality of the model prediction decreases with the increase in water stress, as d
decreases for Is with a value of 0.66, and both D and NRMSE increased,
reaching values of 19.1% and 71.09% respectively. Also, Fisher's index of least
significant difference (LSD) indicated that the decrease in yield for deficit
irrigation treatments compared to full irrigation is mainly due to a reduction in
the number of grains in the ear. According to the results, it has been concluded
that the AquaCrop model could be used to simulate the development of maize
when it is well-calibrated for different varieties. Also, it is recommended to use
deficit irrigation at 80% of full irrigation, especially in places that suffer from
water scarcity, as it found that this treatment had a higher water efficiency of

2.5 kg.m3, with a small decrease in the yield of 1.8%.
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