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This research was conducted in order to investigate the interaction of different
levels of irrigation and nitrogen fertilizer on the yield of Forage Corn in
Khorramabad. The experiment was conducted as factorial in a randomized
complete block design with three replications. The first factor consisted of four
irrigation levels including 1125 (125 Percent of water requirement), 1200 (100
Percent of water requirement), 175 (75 Percent of water requirement), and 150 (50
Percent of water requirement) and the second factor consisted of three levels of
nitrogen fertilizer including N400 (400 Kg/ha), N250 (250 Kg/ha), and N100 (100
Kg/ha). Based on the evaporation pan method, the total irrigation requirement for
treatments 1125, 1100, 175 and 150 during the period were 761, 642, 524 and 406
mm, respectively, which were more than the amount of water requirement reported
in the national water requirement document of plants.The result showed that the
maximum amount of wet and dry matters, plant height, leaf area index which were
80 and 21.2 tons per hectare, 9595 mm? and 220 cm, respectively, were obtained in
1125N400 treatment, which had a significant increase (5 Percent) compared to the
control treatment (1200N250). The minimum amount of these traits which were 30
and 10.64 tons per hectare, 7096.133 mm2 and 100 cm, respectively, were
obtained in 150N400 treatment, which had a significant decrease (5 Percent)
compared to the control treatment (1L00N250). It was found from the results of this
research that at the levels of lizs and lioo, the values of wet matter and leaf area
index were increased as the amount of nitrogen fertilizer increased. At irrigation
levels of 75 Percent and 50 Percent of water requirement, increasing the amount of
fertilizer did not cause significant changes in the measured traits. In this research,
the maximum value of water productivity for wet and dry matters was obtained in
1100N400 treatment with values of 10.9 and 2.91 kg/m3, respectively.
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Table 1. Monthly average of meteorological parameters of the region during the growth period

Meteorological parameters July August September October
Maximum temperature (Celsius) 40.39 41.21 37.62 31.86
Minimum temperature (Celsius) 19.6 21.63 16.85 13.87
Rainfall (mm) 0 0 0 0.42
Maximum relative humidity (percentage) 37 33 31 47
Minimum relative humidity (percentage) 11 11 9 14
Wind speed (m/s) 5.42 5.94 571 86.36
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Table 2. Physical and chemical properties of the soil

. . FC PWP Po N% P% K% ocC EC

Soil depth  Soil texture (volume %)  (volume %) (gr/cm® (ppm) (ppm) (ppm) %  (ds/m) PH
0-30 Loam - Clay 25.6 14.5 1.12 0.09 24 545 0.97 0.95 7.52
30-60 Loam - Clay 26 14.4 1.13 0.08 13 295 0.78 0.64 7.71
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Table 3. Qualitative characteristics of irrigation water used in the research field

SAR Na* (meg/l) Mg?* (meg/l) Ca?* (meg/l) TDS (meg/l) EC (ds/m) PH

0.73 1.28 1.6 4.6 397 0.6 7
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Figure 1. A view of the evaporation pan installed in the field
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Table 4. Plant coefficients of the Maize in different stages of the growth
Growth stage Initial stage Middle stage Final stage
Kc 0.35 1.2 0.68
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Figure 2. Irrigation values for different irrigation levels
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Table 5. Water and fertilizer treatments applied in the research

Treatment Nitrate fertilizer (kg ha) 1/25 ETc ETc 0/75 ETc 0/5ETc
N100 100 1125N100 1100N100 175N100 150N100
N250 250 1125N250 1100N250 175N250 150N250
N400 400 1125N400 1100N400 175N400 150N400
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Figure 3. Schematic of the experimental design
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Table 6. Variance analysis of the irrigation and nitrogen fertilizer effects on the yield
Average of squares

Sources of changes

df Wet yield Biological yield
Irrigation 3 2204.17 128.21"
Nitrogen fertilizer 2 550.3" 6.00"
Nitrogen fertilizer xirrigation 6 128.2™ 4.29"
Error 22 44 1.02
Coefficient of variation (%) - 4.28 6.48
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Figure 4. Effects of the irrigation and nitrogen fertilizer on the Wet yield (ton/ha)
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Table 7. Variance analysis of the irrigation and nitrogen fertilizer effects on leaf area and height of the Maize
Average of squares

Sources of changes df Leaf surface Height
Irrigation 3 8765213 16207
Nitrogen fertilizer 2 344229™ 741"
Irrigation x Nitrogen fertilizer 6 197940" 486™
Error 22 60063 89
Coefficient of variation (%) - 3.08 5.7
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Figure 6. The effects of irrigation and nitrogen fertilizer on the Maize height (cm)
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Table 8. Variance analysis of the irrigation and nitrogen fertilizer effects on the water productivity

Average of squares

Sources of changes df Water productivity Water productivity
(Wet matter) (Dry matter)
Irrigation 3 4.48™ 0.048"
Nitrogen fertilizer 2 11.92™ 0.098"
Irrigationx Nitrogen fertilizer 6 2.677 0.124"
Error 22 0.15 0.04
Coefficient of variation (%) - 4.7 7.2
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Figure 8. The effects of irrigation and nitrogen fertilizer on water productivity of Wet matter (Kg/ha)
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Figure 9. The effects of irrigation and nitrogen fertilizer on water productivity of biological matter (Kg/ha)
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