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Article Info ABSTRACT
Article type: Drought stress and the increasing need for food production have raised
Research Article 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

Article history: requirement for sweet corn. The Decision Support System for Agricultural
Received 6 January 2025 Technology Transfer (DSSAT) model was calibrated and validated to
Received in revised form evaluate various irrigation management strategies and their effects on
19 April 2025 yield, leaf area index, and biomass of sweet corn. The study revealed that
Accepted 27 July 2025 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
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Keywords: their final levels more rapidly a trend evident for the plant height index as
Ceres-Maize well. In the 40% deficit regime, the model showed substantial errors in
Deficit Irrigation grain yield simulation, with NRMSE values of 27.03 during the validation
Drought Stress stage. Overall, the findings demonstrated that the Ceres-Maize model
Precision Irrigation performs adequately in simulating yield and biomass of sweet corn.
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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

Depth of Soil Field Permanent Ordanic Electrical Total Absorbable  Absorbable
sampling texture capacity  wilting point ca?bon conductivity nitrogen pH phosphorus  potassium
(cm) em’cm®)  (em*em®) (dsm™) (%) (Ppm) (ppm)
0-30  Clay loam 0.39 0.22 12 25 0.1 8.1 118 816.3
30-60  Silty Clay loam 0.38 0.21 0.85 19 0.8 8 95 7145
60-90  Silty Clay loam 0.37 0.23 05 17 05 7.9 9.1 685.4
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Table 2. Mean meteorological parameters of the study area during the growing season

Month Maximum Minimum Maximum Minimum Hoursof sun ~ Wind s;lt)eed
temperature (°C) temperature (°C) humidity (%) humidity (%) (hr) (ms™)
July 319 18.4 48 25 117 21
August 32.6 19.4 49 28 10.9 1.9
September 27.9 15 57 33 9.7 2

October 26.8 11.7 50 24 10.7 2.2
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Figure 2. Status of pilot project, irrigation system and experimental treatments
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Table 3. 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

11 5.17 531 021 003 39 542 5.69 026 007 459
12 5.06 511 0.04 0.008 0.84 5.31 5.42 01 001 1.83
13 491 459 032 -0.07 711 5.15 471 044 -0.09 9.49
14 4.65 3.96 069 -0.17 17.51 4.88 391 097 -025 2495
Canopy heigh (metre) (metre)
11 16 19 0.3 0.15 15.78 1.65 1.93 028 014 14.61
12 154 1.83 0.3 0.16 16.52 1.58 191 032 017 17.16
13 149 171 021 012 12.66 153 1.73 0.2 0.11 11.37
14 1.42 151 0.09 0.05 5.67 1.47 1.53 006 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  \\ e cRM NRMSE Prediction Measurement MAE CRM NRMSE
level (Mg/Ha) (Mg/Ha)
11 29.49 27.33 215 -007 7.89 30.67 28.94 173 -005 598
12 28.6 27.12 148 -0.05 548 29.75 28.43 132 -046 464
13 26.54 23.65 288 -012 122 27.6 25.02 258 -01 1033
14 25.06 20.24 482 -023 238 26.07 21.26 481 -022 26.07
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Figure 4. calibration and validation of measured and predicted values by Ceres_Mazie 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 \\F CRM NRMSE Prediction Measurement MAE CRM NRMSE
level (Ton/Ha) (Ton/Ha)
11 16.87 17.37 05 002 2.87 17.03 17.89 0.86 0.04 4.8
12 16.18 15.62 056 -0.03 358 16.34 16.08 026 -001 161
13 17.76 13.74 1.02 -007 742 149 14.13 077 -005 544
14 11.92 9.23 269 -029 29.14 12.03 9.47 256 -027 27.03
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. Subsurface Drip Irrigation
. Deficit irrigation
. Decision Support System for Agrotechnology Transfer
. Growing degree days
. Mean absolute error
. Coefficient of Residual Mass

. Normalized Root Mean Square Error
. Leaf area index
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