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Introduction

When water resources are limited, the type of plant, growth stage and soil type should be
considered for optimal water consumption. Also, it is necessary to calculate the reliable values of soil
moisture content, moisture stress and yield function in order to apply deficit irrigation. Management
of water consumption in agricultural sector, regardless of water, soil and plant relationships, requires
time and cost. Therefore, models of water, soil and plant relationships have been developed due to
the limitations of these experiments regarding farm conditions, the short duration of the experiment
and the limited number of scenarios examined in the experiment. Optimal irrigation planning is one
of the main factors in promoting water productivity and yield. Models such as the AquaCrop which
simulate the effects of water levels on yield are useful tools for on-farm water use optimization.
Alizadeh et al. (2010), with irrigation on wheat in Karaj on five treatments with 100, 80, 60, 40 and
20% water requirement as well as a single-irrigation treatment and evaluation of the Aquacrop model
for these treatments, concluded that the model was efficient for predicting the amount of seed yield,
plant evapotranspiration and water use for 7-day irrigation intervals. The model was, however, less
efficient for 14-day irrigation intervals.

Babazadeh and Saraei Tabrizi (2012) in their research on soybean plant in Karaj showed that this
model had a good performance in simulating product yield, evapotranspiration and water
productivity, and that it could simulate the amount of evapotranspiration with an error of less than
4%.

Although some studies have been conducted to evaluate the performance of the model in simulating
the effects of irrigation on different products since the development of Version 4 of the Aquacrop
model, there have been no comprehensive studies on how the model reacts to water stress in different
growth stages. Therefore, the main objective of this study was to calibrate and evaluate the Aquacrop
model in simulating the response of wheat under deficit irrigation conditions in different periods of
plant growth in Shahrekord climate by comparing the results of field experiments to verify its
accuracy in predicting different parameters such as grain yield and total dry matter in wheat.
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Materials and methods

This experiment was conducted in Shahrekord with a latitude of 32.18 °, a longitude of 50.56 °,
and an elevation of 2066 m above sea level. The experiment was carried out in a completely
randomized block in five levels of irrigation separately in six stages of growth including germination,
grafting, stemming, flowering, milk and pulp, with three replications during three years. . Figure 1
presents the schematic view of the experiment.
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EOTS E4T6 E1T6 E3T2 E2T2
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Figure 1- Schematic diagram of the pilot project

The input of the Aquacrop model included four categories of climatic information, plant,
management, and soil. The climate data were the minimum and maximum temperature, precipitation
and daily evapotranspiration references. The required climatic information was obtained from daily
data of Shahr-e-Kord synoptic station, and reference evapotranspiration was calculated based on the
FAO Penman-Monteith method using the reference evapotranspiration calculator program.

Results and discussion

The calibration of the model was done to adjust the input data of the plant model to match the
results with the observed values. The predicted yield of the model should have had the least
difference with the observed yield in different treatments.
The amount of determination coefficient in the calibration step was acceptable and estimated at 0.92
and 0.81 in the stemming and flowering period. Therefore, it was noted that in all growth stages, the
coefficient of determination was calculated to be more than 0.8, except for the cropping period, in
which it was equal to 0.1. R? index, however, cannot express the accuracy of the model and is only
indicative of the inappropriate distribution of the data. Due to the acceptability of simulation of grain
yield in other growth stages, this can be attributed to the low and high estimation of the model in
different irrigation treatments.
The duration and time of applying water stress on the plant is very important. If water stress is
applied in a condition under which the plant does not suffer from severe stress, the yield of the
product will be lower (Ebrahimi Pak, 2012).
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Conclusion

Using plant models, you can save time, money and energy on managing water consumption, and
check a large number of scenarios after ensuring the accuracy of the results of the model. In the
analysis of the results, the indices were all in the ideal range and RMSEn was calculated to be less
than 10% in simulation of grain yield. Deficit irrigation which was applied before flowering led to an
increase in the yield, and after flowering, it resulted in a decrease in the yield. Due to the close
proximity of water volume in different treatments, the model’s error in E4 treatment was more than
the other treatments. Therefore, the results of this study show that the Aqua crop model can simulate
the grain yield in most cases. The model uses a water balance to simulate yield and requires less
input parameters than other plant models, which does not reduce its accuracy. The results show that
by providing a proper management method for the given and available water and knowing how it can
be used, we can expect to have a desirable and reasonable model. With a certain amount of reduction
of evapotranspiration and relative transpiration at a particular stage of plant growth, we can expect
the minimum yield reduction. Finally, the model is recommended as a powerful tool for optimal

irrigation management and scheduling.
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