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The AguaCrop model is one of the most widely used crop model that has been
evaluated to simulate different crops. However, its accuracy in the simultaneous
use of water stress and fertilizer in furrow irrigation has not been investigated.

April 18, 2023 ) .
Therefore, the present study was accomplished using two factors: the amount of
crop water requirement (at four levels W1, W2, W3 and W4, respectively, 120,
100, 80 and 60% of water requirement) and nitrogen fertilizer (at four levels N1,
N2, N3 and N4 represent the application of 100, 80, 60 and zero percent fertilizer
requirements, respectively). The required data, consisted of meteorological, soil,
Keywords:

irrigation and nitrogen amounts, and crop characteristics, were collected in Seed
and Plant Breeding Research Institute (in Karaj). Aforementioned data were used
Drought Stress, Water 14 sjmyjate maize yield and crop water productivity. The results showed that the
Produr_;tlwty, Crop AquaCrop model for yield simulation (MBE = -0.15) and water efficiency (MBE
Modeling. = -0.32) had an overestimation error. The accuracy of this model for simulating
grain yield and water productivity was 9% and 24%, respectively. With
increasing water and fertilizer stress, the accuracy of the AquaCrop model for
yield simulation decreased. The efficiency of the AquaCrop in simulating grain
yield (EF = 0.92) and water productivity (EF = 0.47) was very favorable.
Applying of the model in similar conditions is recommended for future studies.

Furrow irrigation,

Introduction

Corn is one of the most important crops that is cultivated mainly in the country. Due to the fact that paying
attention to the amount of water and nitrogen fertilizer is effective in its growth and yield, it is necessary to
determine the response of this crop to the amount of these inputs in any climate. Due to the high cost of field
trials, it is best to use crop models such as AquaCrop. The AquaCrop model is one of the most widely used
crop models that has been evaluated to simulate different crops. However, its accuracy in the simultaneous
use of water and fertilizer stress in the fertigation system has not been investigated so far.

Materials and Methods

Therefore, the present study was conducted in two cropping years (2010-2011) in a research farm located at
50.58° East longitude and 35.56° N and 1312m above sea level. In this study, double cross 370 hybrid corns
were examined. For this purpose, the seeds with a density of 85,000 plants per hectare were planted in late
June each year. The furrow irrigation method was used to meet the water requirement and nitrogen fertilizer.
Five furrows were considered for each treatment. The treatments used in this study include the amount of
irrigation water (in four levels, W2, W3 and W4, represented 120, 100, 80 and 60% of water requirement,
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respectively) and nitrogen fertilizer (in four levels N1, N2, N3 and N4 It represented 100, 80, 60 and zero
percent of fertilizer requirements, respectively). Irrigation treatments were applied 5 days after planting. The
water requirement of each treatment was determined based on the rate of evaporation from the Class A pan
and meteorological data collected from the meteorological station near the site. The inlet and outlet flow of
each furrow were measured using a WSC meter and flume, respectively. First, the AquaCrop model was
calibrated using first year data. Then, using the data of the second year, this plant model was validated.

Results

The average yield of corn in the second year of cultivation was lower than the first year. Water use efficiency
was almost the same for both cropping years. The minimum and maximum differences between the observed
and simulated yield in the validation stage were 0.01 and 0.34 ton.ha, respectively. The average difference
between observed and simulated yield was 0.09 ton.ha*. The minimum, maximum and average differences
between the observed and simulated water use efficiency were 0.09, 0.43 and 0.23 kg.m-3, respectively. In
N1 fertilizer treatment, the maximum and minimum differences between the observed and simulated yields
were 1.7 and 0.7%, respectively. These results are equal to 3.4% and 20% for N2 fertilizer treatment, 3.5%
and 15.9% for N3 fertilizer treatment and 5.4% and 33.4% for N4 fertilizer treatment, respectively.
Therefore, with increasing fertilizer stress, the difference between the observed and simulated values
increased. The results showed that the AquaCrop model for yield simulating (MBE= -0.15) and water use
efficiency (MBE=-0.32) had an overestimation error. The accuracy of this crop model for simulating grain
yield and water use efficiency was 9% and 24%, respectively.

Discussion and Conclusion

The results showed that the AquaCrop model had a low estimation error in both calibration and validation
stages. Comparison of yield and water consumption efficiency showed that the AquaCrop model was more
accurate than water consumption efficiency for simulating grain yield. Also, the accuracy of this plant model
for simulating performance was better than water consumption efficiency. With increasing water and
fertilizer stress, the accuracy of AquaCrop model for yield simulation decreased but no regular changes in
water use efficiency simulation were observed. The efficiency of AquaCrop model in simulating grain yield
(EF =0.92) and water use efficiency (EF=0.47) was very good. According to these results, the use of this
crop model in similar conditions is recommended.
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Field Assessment of AquaCrop Model for Simulation of Maize under
Water and Fertilizer Stress

Seyed Kioomars Pazhoohideh ¢, Aslan Egdernezhad 2%, Fariborz Abbasi 3

Abstract

The AquaCrop model is one of the most widely used crop model that has been evaluated to simulate
different crops. However, its accuracy in the simultaneous use of water stress and fertilizer in furrow
irrigation has not been investigated. Therefore, the present study was accomplished using two factors:
the amount of crop water requirement (at four levels W1, W2, W3 and W4, respectively, 120, 100, 80
and 60% of water requirement) and nitrogen fertilizer (at four levels N1, N2, N3 and N4 represent the
application of 100, 80, 60 and zero percent fertilizer requirements, respectively). The required data,
consisted of meteorological, soil, irrigation and nitrogen amounts, and crop characteristics, were
collected in Seed and Plant Breeding Research Institute (in Karaj). Aforementioned data were used to
simulate maize yield and crop water productivity. The results showed that the AquaCrop model for
yield simulation (MBE = -0.15) and water efficiency (MBE = -0.32) had an overestimation error. The
accuracy of this model for simulating grain yield and water productivity was 9% and 24%,
respectively. With increasing water and fertilizer stress, the accuracy of the AquaCrop model for yield
simulation decreased. The efficiency of the AquaCrop in simulating grain yield (EF = 0.92) and water
productivity (EF = 0.47) was very favorable. Applying of the model in similar conditions is
recommended for future studies.

Keywords: Furrow irrigation, Drought Stress, Water Productivity, Crop Modeling.
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