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Figure 1. The location of the study area and field (UTM zone 38, X=497669, Y=4166993)
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Table 1. Physical and chemical characteristics of the tested farm soil.

Absorl{able Absorbable Acidity Total Electri.cztl . Permanent Field . Depth of
potassium phosphorus . conductivity Organic e . . Soil .
(PH) nitrogen carbon wilting point capacity texture sampling
(ppm) (ppm) (%) (@sm-) (cm3cm-3)  (cm3 em-3) (cm)
816.3 11.8 8.1 0.1 25 12 0.22 0.39 Clay 0-30
loam
714.5 9.5 8 0.8 1.9 0.85 0.21 0.38 S'lltza(;lay 30-60
685.4 9.1 7.9 0.5 1.7 0.5 0.23 037 S"ltzafnlay 60-90
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Table 2. Mean meteorological parameters of the study area during the growing season

. .. . Minimum Maximum
wind speed Hours of sun Minimum Maximum temperature temperature Month
(ms™) (hr) humidity (%)  humidity (%) ‘(’o o 'zo i




2.1 11.7 25 48 18.4 31.9 July

1.9 10.9 28 49 19.4 32.6 August
2 9.7 33 57 15 27.9 September
2.2 10.7 24 50 11.7 26.8 October
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Figure 2. Status of pilot project, irrigation system and experimental treatments
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Table3. Calibration and Validation of the Ceres Maize model for the leaf area index of sweet corn in different
irrigation regimes in Urmia weather conditions

Calibration Validation

treatment attribute values Statistical indicators attribute values Statistical indicators

Irrigation level  prediction measurement MAE CRM NRMSE prediction measurement MAE CRM NRMSE

leaf area index

1 5.17 5.31 0.21 0.03 39 5.42 5.69 0.26 0.07 4.59
12 5.06 5.11 0.04 0.008 0.84 5.31 5.42 0.1 0.01 1.83
13 4.91 4.59 0.32 -0.07 7.11 5.15 4.71 044  -0.09 9.49
14 4.65 3.96 0.69 -0.17 17.51 4.88 3.91 097  -0.25 24.95
Canopy heigh (metre) (metre)
1 1.6 1.9 0.3 0.15 15.78 1.65 1.93 0.28 0.14 14.61
12 1.54 1.83 0.3 0.16 16.52 1.58 1.91 0.32 0.17 17.16
13 1.49 1.71 0.21 0.12 12.66 1.53 1.73 0.2 0.11 11.37
14 1.42 1.51 0.09 0.05 5.67 1.47 1.53 0.06 0.04 4.28
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Figure 3. Calibration and validation of the measured and predicted values by the Ceres Mazie model for the
growth trend of sweet corn leaf area index (LAI) and canopy heigh at different irrigation levels for day after
planting (DAP)
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Table 4. Calibration and validation of the Ceres Maize model for the above-ground biomass of sweet corn in
different irrigation regimes in the climatic conditions of Urmia

Calibration Validation
treatment attribute values Statistical indicators attribute values Statistical indicators
Irrigation Prediction Measurement .
level (Mg/Ha) (Mg/Ha) MAE CRM NRMSE prediction measurement MAE CRM NRMSE
11 29.49 27.33 2.15 -0.07 7.89 30.67 28.94 1.73 -0.05 5.98
12 28.6 27.12 1.48 -0.05 5.48 29.75 28.43 1.32 -0.46 4.64
I3 26.54 23.65 2.88 -0.12 12.2 27.6 25.02 2.58 -0.1 10.33
14 25.06 20.24 4.82 -0.23 23.8 26.07 21.26 4.81 -0.22 26.07
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Figure 4. calibration and validation of measured and predicted values by CeresMazie model for the growth
trend of the the above-ground biomass of sweet corn at different irrigation levels for day after planting (DAP)
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Table 5. Calibration and validation of Ceres Maize model for sweet corn grain yield in different irrigation
regimes in Urmia weather conditions

Calibration Validation

treatment attribute values Statistical indicators attribute values Statistical indicators

Irrigation  Prediction  Measurement /b cp\; NRMSE  prediction  measurement MAE ~CRM  NRMSE

level (Ton/Ha) (Ton/Ha)
1 16.87 17.37 0.5 0.02 2.87 17.03 17.89 0.86 0.04 4.8
12 16.18 15.62 0.56 -0.03 3.58 16.34 16.08 0.26 -0.01 1.61
13 17.76 13.74 1.02 -0.07 7.42 14.9 14.13 0.77 -0.05 5.44
14 11.92 9.23 2.69 -0.29 29.14 12.03 9.47 2.56 -0.27 27.03
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Abstract

Drought stress and the increasing need for food production have raised serious concerns about the sustainability
of water resources and agricultural systems in the arid regions of the Middle East, particularly Iran. Field
experiments were conducted in four replicates at four irrigation levels including 120%, 100%, 80%, and 60% of
the full irrigation requirement for sweet corn. The Decision Support System for Agricultural Technology Transfer
(DSSAT) model was calibrated and validated to evaluate various irrigation management strategies and their
effects on yield, leaf area index, and biomass of sweet corn. The study revealed that the model displayed moderate
accuracy (NRMSE between 20-30%) in simulating the impact of severe irrigation stress on the growth and
development of sweet corn. The evaluation of the Ceres-Maize model in capturing dynamic growth trends of leaf
area index, height, and aerial biomass showed that this model successfully simulated the biomass growth process.
During calibration and validation under the 20% deficit treatment, the model reduced the maximum leaf area
index by 0.52 and 0.71, respectively. However, the model exhibited significant errors in simulating initial plant
growth stages under intense drought stress. The study also indicated that in deficit treatments, measured values
reached their final levels more rapidly a trend evident for the plant height index as well. In the 40% deficit regime,
the model showed substantial errors in grain yield simulation, with NRMSE values of 27.03 during the validation
stage. Overall, the findings demonstrated that the Ceres-Maize model performs adequately in simulating yield and
biomass of sweet corn.
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