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with four repetitions in Khuzestan University of Agriculture and Natural Resources was
conducted. In order to evaluate the reliability of the model, some statistical indicator

productivity including the average normalized root mean square error (NRMSE), the Coefficient of
efficiency, Residual Moss (CRM), Coefficient of Determination (CD), maximum error percentage
Irrigation (ME), Wilmot index (d) and the modeling efficiency (EF) was used. The statistical index
planning (NRMSE) was obtained for seed yield (4.14), biological yield (10.16) and water

productivity efficiency (4.9) and showed that the accuracy of the model in simulation is
excellent. The evaluation results of E, EF and d indicators for simulation and validation
of the model were close to one. Also, the value of the index (CRM) was negative in both
years and showed that the Aquacrop model has a slight tendency to overestimate irrigation
treatments. The results of the model validation show the accuracy and efficiency of the
model in simulating seed yield, biomass and water productivity efficiency, and therefore,
this model can be used to manage safflower irrigation in different states of deficit
irrigation.
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1.  Introduction

Arid and semi-arid lands, as areas with relatively low rainfall, long dry periods and frequent water
shortage conditions, cover about 41% of the earth's surface. Currently, about 90 percent of the
population of developing countries live in arid and semi-arid areas. Therefore, it is necessary and
inevitable to identify the key and effective factors on the growth of agricultural products with the
approach of increasing water productivity index. In this regard, it is beneficial to use plant growth
models that can simulate product performance. The AquaCrop model is one of the plant growth models
developed by the World Food and Agriculture Organization (FAO), which has attracted the attention of
many researchers and users due to its easy user interface, low input data, and high simulation accuracy.

2.  Materials and Methods

The purpose of this research is to evaluate the accuracy and efficiency of the latest version of the
AquaCrop model for simulating seed yield, biomass and water productivity efficiency of safflower in
the form of a randomized complete block design with one control treatment (Conventional irrigation)
and four deficit -irrigation treatments, including (RDI80, RDI60: reduced irrigation adjusted by
supplying 80 and 60% of soil moisture deficiency) and (PRD80, PRDG60: fixed partial root-zone drying
irrigation with supply of 80 and 60% of soil moisture deficiency) and with four repetitions in Khuzestan
University of Agriculture and Natural Resources was conducted. In order to evaluate the reliability of
the model, some statistical indicator including the average normalized root mean square error
(NRMSE), the Coefficient of Residual Moss (CRM), Coefficient of Determination (CD), maximum
error percentage (ME), Wilmot index (d) and the modeling efficiency (EF) was used.

3. Results

The value of NRMSE of safflower seed yield in both experimental years was less than five percent (in
the range of 2.64 to 4.14), which based on this statistic, the simulation of the model in product
performance is ideal. The Nash-Sutcliffe index was close to one for all treatments, which indicates the
appropriate accuracy of the model in predicting seed yield. The statistical indices E and EF were equal
to 0.99, which indicates the very acceptable efficiency of the model in simulating predictable
parameters. In the calibration stage, the model simulated the biological yield with acceptable accuracy.
The value of NRMSE in the calibration stage was 6.61%, based on these results, the simulation of
biological yield is excellent. The Nash-Sutcliffe index (E) for irrigation treatments was close to one.
The value of NRMSE in the validation stage for biological yield was about 10% (10.16), which indicates
the accuracy of the modeling in suitable conditions. The results showed that the measured and simulated
biological yield values are close and in good agreement with each other and have a good dispersion
compared to the 1:1 line. The results of the comparison of statistical indicators show that the normalized
root mean square error for water productivity index in two crop years is 18.27 and 4.9, respectively,
and the efficiency of the model for these traits is 0.84 and 0.98, respectively, which indicates the
efficiency and accuracy of the model in simulating water productivity index.

4.  Discussion and Conclusion

The results of the model validation show the accuracy and efficiency of the model in simulating seed
yield, biomass and water productivity efficiency, and therefore, this model can be used to manage
safflower irrigation in different states of deficit irrigation.
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