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Accepted: Considering that the cultivation of cotton with drainage is expanding in
February 20, 2025 Khuzestan province, Iran; it seems necessary to simulate its yield and growth

Available online: using crop models, including AquaCrop. For this reason, the current research

April 25,2025 aims to evaluate the ability of this model to simulate the yield, growth and water
productivity of cotton under three irrigation water salinity (S1: 2, S2: 4 and S3: 6
dS.m1) were investigated. To develop the results of this research, two cultivation
dates (D1: March 15 and D2: March 25) and two cotton varieties (C1: Khurshid,
C2: Golestan) were also considered. The research farm named L08-20 with an

Keywords: area of 25 hectares was located in the vicinity of the sugarcane industry of Mirza

Non-Conventional Koochak Khan, Iran. The results showed that the AquaCrop model had an

Water, Drain, Crop overestimation error (MBE>0) for simulating the yield, biomass and water

Model. productivity of both cotton varieties, but it had good accuracy (NRMSE<0.2) and

good efficiency (d>0.99). Was. The accuracy of the AquaCrop model for
simulating soil salinity was poor, so that the NRMSE value for three depths of
30, 60 and 90 cm was less than 0.3. Increasing the salinity of irrigation water
caused a decrease in the accuracy of the AquaCrop model for simulating the
vegetation in Khurshid variety, but ultimately, it did not have much effect on the
decrease in the accuracy of the AquaCrop model for simulating both varieties.
Changing the planting date did not make a difference in the results of cotton yield
and growth simulation. Based on all the results, the AquaCrop model had the
ability to simulate the yield and growth of cotton cultivars in different field
managements, but it cannot be reliable for simulating soil salinity.
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1.  Introduction

It is predicted that the irrigated lands, which include about 20% of the world's agricultural lands;
produce about 40% of the total yield of crops. Although the highest amount of water consumption is in
the agricultural sector and for the production of water crops; population growth and the need to increase
crop yield, along with decreasing access to quality water sources, it is necessary to use brackish and
drains. Cotton (Gossypium hirsutum L.) is one of the crops that has a relatively high tolerance to salinity,
and for this reason, it is always considered as one of the suitable crops for the development of cultivated
area with drainage. Sugarcane farms in Khuzestan province, which include more than one hundred
thousand hectares of irrigated fields in this province; they produce a lot of drains. This drainage has
always caused many concerns for planners and policy makers. For this reason, the aim of this research
is to simulate the growth and yield of cotton under the application of sugarcane drainage using the
AquaCrop crop model.

2. Materials and Methods

The current research aims to evaluate the ability of this model to simulate the yield, growth and water
productivity of cotton under three irrigation water salinity (S1: 2, S2: 4 and S3: 6 dS.m-1) were
investigated. To develop the results of this research, two cultivation dates (D1: March 15 and D2: March
25) and two cotton varieties (C1: Khurshid, C2: Golestan) were also considered. The research farm
named L08-20 with an area of 25 hectares was located in the vicinity of the sugarcane industry of Mirza
Koochak Khan, Iran.

3. Results

With the trial and error, the AquaCrop model was calibrated using the data collected from the first year.
The value of GDD for emergence, flowering, maximum canopy cover, senescence and maturity of
Khorshid variety was 93 °C, 1017 °C, 1068 °C, 1609 °C and 2455 °C, respectively, which were
considered during two crop years. These values for Golestan variety were 114 °C, 1052 °C, 1100 °C,
1649 °C and 2470 °C, respectively. Initial canopy cover and maximum canopy cover were measured
during the experiment in the field. The CGC and CDC for Khurshid variety was 12.5% per day and
0.3% per GDD respectively and for Golestan variety it was 12.0% per day and 0.3% per GDD
respectively. Initial canopy cover and maximum canopy cover were measured in the field for both
cultivars. The maximum and minimum root depth for both cultivars were 0.1 and 0.10 meters,
respectively. Normalized water productivity for both cultivars was equal to 17 g.m-2. The evaluation
results in the calibration stage showed that the AquaCrop model had acceptable accuracy (NRSME<0.2)
and efficiency (d>0.90) for simulating yield, growth and water productivity. The accuracy of this model
for biomass simulation was better for Khurshid variety (NRSME<0.2) than Golestan variety
(NRSME<0.3), but in terms of model efficiency (d>0.90), the results obtained for both varieties were
the same. With the increase of water salinity, the accuracy of the AquaCrop model for simulating soil
salinity decreased so that the NRMSE values for treatments S1 to S3 were in the medium
(0.2<NRMSE<0.3), medium (0.2<NRMSE<0.3) and weak (0.3<NRMSE) range. Although the
coefficient of explanation of soil salinity was low for all salinity treatments. Therefore, despite the
ability of the AquaCrop model to follow changes in yield parameters, water productivity, gorwth and
biomass (R2>0.98), this model was weak in determining changes in soil salinity (R2<0.45).

4.  Discussion and Conclusion

The AquaCrop model had a poor estimate of soil salinity in all three depths of 30, 60 and 90 cm, so that
the value of NRSME for above-mentioned three depths was equal to 0.30, 0.30 and 0.47, respectively.
Changing the cultivation date had no effect on the accuracy and efficiency of the AquaCrop model, and
the development of crop canopy and biomass of both cotton cultivars was similar on D1 and D2 dates.
According to all the results, it seems that the results of the AquaCrop model cannot be trusted for the
simulation of soil salinity, but this model had a good ability to simulate the yield, water productivity,
crop canopy and biomass of cotton. For this reason, it is suggested to use this crop model to simulate
the yield and growth of cotton in other regions, but refer to other available models to simulate salinity.
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