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Table 1. Some physical and chemical characteristics of the soil in the field.

Depth %Sand % Silt %Clay Texture EC. %o0.c %N Po 3 %Porosity
(cm) pH (ds/m) (gr/cm®)
0-20 33 50 17 S.L 7.6 1.5 0.07 0.11 1.45 40
20-40 33 50 17 S.L 7.5 1.4 0.28 0.14 1.44 42
40-60 42 42 15 Loam 7.5 13 0.19 0.12 1.42 47
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Figure 1. Schematic diagram of experimental design, DI and PRD irrigation treatments in field.
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Table 2. Initial and Calibrated amounts of crop coefficient for conventional irrigation.

Parameter Kceb Ke HI PE
Growth stage

o 0.2 0.4 0.6 2.25
. Initial
Primary amount . 1 1.15
Intermediate
. 0.9 1.1
Final
Calibrated Initial 0.2 0.4
amount . 1 1.15 0.47 2.80
Intermediate
. 0.9 1.1
Final
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Table 3. Comparison of measured and estimated treatments yield and biomass on corn (ton. ha™').

Treatments Planting Grain Grain Biomass Biomass
(Days) yield yield Measured Estimated
Measured Estimated
45 0.81 1.16 11.87 9.20
60 3.68 2.73 14.99 14.17
DIioo 73 5.03 4.35 20.91 18.82
87 9.95 9.96 22.92 22.37
113 11.86 11.71 24.33 27.05
45 0.22 1.14 7.23 8.72
60 2.50 2.71 9.76 11.93
DI 73 4.29 4.34 12.75 14.20
87 6.78 7.42 13.83 14.40
113 9.80 10.08 14.87 13.10
45 0.14 0.84 7.41 8.08
60 0.69 0.58 8.28 8.17
DIss 73 2.14 2.01 10.84 9.85
87 4.82 5.07 12.14 11.16
113 6.12 6.11 12.69 12.55
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Table 4. Comparisons of measured and estimated conventional treatments, yield and biomass on Maize.

Treatments irrigation corn RMSE (ton. ha™) NRMSE (%) R?
Yield 0.55 8.75 0.99
(DI100) Biomass 2 10.50 0.95
Yield 0.52 11.12 0.99
N Biomass 1.58 13.52 0.78
Yield 0.34 12.34 0.98
- Biomass 0.69 6.75 0.93
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Table 5. Initial and calibrated amounts of crop coefficient for PRD irrigation method.

Parameter Kb K. HI PE
Growth stage
. Initial 0.2 04 0.6 2.25
Primary amount . 1.15
Intermediate 1 1.1
Final 0.9 '
Initial 0.1 0.55
Calibrated amount . 0.8 1.11 0.47 2.80
Intermediate
. 0.6 0.97
Final
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Table 6. Comparison of measured and estimated treatments PRD yield-biomass on Maize (ton. h').

Treatments Planting Grain Grain Biomass Biomass
irrigation (Days) yield yield Measured Estimated
Measured Estimated
45 0.57 0.74 11.27 12.53
60 2.68 3.07 12.75 14.19
PRD100 73 4.73 4.37 14.56 16.22
87 8.31 6.85 19.11 17.65
113 10.10 10.65 20.74 22.52
45 0.27 0.91 6.57 6.38
60 1.44 1.60 7.31 6.75
PRD7s 73 1.82 1.27 9.94 7.53
87 6.39 6.34 12.38 10.94
113 8.34 8.56 12.96 13.31
45 0.23 0.78 6.55 7.98
PRDss 60 1.05 0.86 7.51 8.40
73 2.12 2.19 9.37 8.40
87 4.89 4.95 11.25 9.76
113 5.73 5.65 12.00 11.05
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Table 7. Comparison of measured and estimated treatments for (PRD) irrigation on Maize.
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Figure 2. Daily and cumulative water consumption (mm) for treatment irrigation (DIg9) during the grow period.
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Figure 3. Amounts of water irrigation (mm) in three treatments, (100, 75 and 55%) Conventional irrigation.
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1. Full irrigation(FI) 4. Aactual Evaporation (AE) 7. Potential Transpiration (PT)
2. Deficit irrigation (DI) 5. Potential Evaporation (PE) 8. Conventional irrigation

2. Partial Root Dry (PRD) 6. Aactual Transpiration(AT)
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Analysis of the Effects of Conventional and Partial Root-Zone Irrigation Treatments on
Maize Yield Using the SALTMED Model under Drip-Tape Irrigation

Abstract

The aim of this study was to analyze the effects of conventional irrigation (DI) and partial root-zone drying
(PRD) treatments using drip-tape irrigation on the yield of grain maize (hybrid single cross 704), through
simulation with the SALTMED model. The experiment was conducted with six irrigation treatments (three
levels of 100%, 75%, and 55% of crop water requirement), each replicated three times, at the research farm of
the Faculty of Agricultural Technology, Aboureihan Campus, University of Tehran. The field experiment
followed a split-plot design based on a randomized complete block design and was conducted in Pakdasht
County. Results under conventional irrigation showed measured yields of 11.86, 9.80, and 6.12 t/ha for the
100%, 75%, and 55% water requirement levels, respectively. The corresponding model-simulated yields were
11.71, 10.08, and 6.11 t/ha. The statistical indices NRSME were 8.75%, 11.2%, and 12.34%, RMSE were 0.55,
0.52, and 0.34 t/ha, and R? was 0.99. Under PRD treatments, measured yields were 10.10, 8.34, and 5.73 t/ha,
while the simulated yields were 10.65, 8.56, and 5.65 t/ha, respectively. The NRSME values were 14.04%,
10.63%, and 9.48%, RMSE were 0.74, 0.39, and 0.27 t/ha, and R* was 0.98. No significant differences were
observed between the measured and model-estimated values. The SALTMED model demonstrated good
accuracy in predicting maize grain yield, optimizing water consumption, and enhancing irrigation management,
particularly for deficit irrigation practices in arid climates.
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