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Abstract

Maize is one of the most important field crops in the world and Maize production with a cultivated area of about 350000 hectares and an
average grain yield of 3.5 ton. ha™ is very important and common in Iran. The purpose of this study was to investigate the effect of different
levels of water and nitrogen on maize biomass, grain yield, irrigation water productivity and nitrogen productivity and finding the best
irrigation and nitrogen fertilizer practices for producmg Maize. Maize (SC. 704) was planted in 2018 as three irrigation treatments (I;, I and
I; to provide 100, 75 and 50 percent of crop evapotranspiration respectively) and four nitrogen treatments (N, N2, N3 and Ny to provide 200,
125, 50 and zero kg of nitrogen per hectare in total, respectively) in a randomized complete block design with three replications. The results
showed a significant effect of irrigation, nitrogen and their interaction effects on maize biomass and grain yield. Maximum maize biomass
and grain yield were 23.02 ton. ha-1 and 12.78 kg. ha™' for full irrigation treatment with 200 kg. ha” ! mtrogen (IiNy) treatment, respectively.
Maximum irrigation water productivity for maize biomass and grain yleld were 4.93 and 2.7 kg. m™ for LN, and minimum 1rr1gat10n water
productivity for maize biomass and grain yield were 3.37 and 1.77 kg.'m” for I;N, treatments, respectively.

Keywords: Deficit irrigation, Drip irrigation, Fertigation, Productivity.
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Table 1. Characteristics of soil in the experimental field

Soil depth F.C. P.W.P Bulk density EC Initial soil moisture ~ Nitrate
(cm) (cm®/cm’®) (cm®/cm’®) (g/cm?) (dS/m) pH (cm’/cm’®) (ppm)
0-20 Clay Loam 0.309 0.135 1.4 2.6 7.4 0.108 78.05
20-40 Clay Loam 0.305 0.135 1.4 1.53 7.24 0.171 40.32

40-60 Clay Loam 0.296 0.137 1.45 1.5 72 0.167 3143
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Figure 1. Schematic of statistical arrengment of treatments (thick lines are irrigation pipes)
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Table 2. Average biomass and grain yield in different
irrigation and nitrogen treatments

Irrigation Nitrogen Ayerage Average grain

level Level biomass yield

(ton/ha) (ton/ha)

N 23.02° 12.78°

I N; 2285° 12.56°

‘ N 19.51° 1025"
Ny 19.06° 10

N, 22.84° 12.5°

1 N; 19.79° 10.47°

’ N 19.23° 10.03 *
N, 17/85° 8.48°¢
Ni 17.84° 92"

I N, 13.05°¢ 5.78 ¢

’ N 13.59°¢ 6.66¢
Ny 13.04 ¢ 6.14

Means within each column followed by the same letter are not
statistically different at a = 0.05 by tukey test.
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Table 3. Analysis of variance for biomass and grain yield

Dependent Var. Source Sum of squares df Mean square F P
Replication 2 1.84™ 2.643 0.094
Irrigation 2 149.418 " 214.691 0.000
Biomass Nitrogen 3 36.192: 52.003 0.000
Irrigation x Nitrogen 6 2.843 4.085 0.007
Error 22 0.696
Totall 12778.155 36
Replication 2 0-371ns 1.253 0.305
Irrigation 2 65493 221.497 0.000
Grain yiled Nitrogen 3 ”-"52: 60.376 0.000
Irrigation x Nitrogen 6 209 7.078 0.000
Error 22 0.296
Totall 36

ns: Not significance at P level of 0.05
* Significance at P level of 0.05
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Table 4. Irrigation and nitrogen productivity in different irrigation and nitrogen treatments

Irrigation productivity (kg/m®)

Nitrogen productivity (kg/kg)

Irrigation Nitrogen

Biomass Grain yield Biomass Grain yield
N, 4.07 2.26 115.12 63.9
I N> 4.04 2.22 182.79 100.51
! N; 3.45 1.81 390.13 204.93
Ny 3.37 1.77 - -
N, 493 2.7 114.2 62.52
I N> 427 2.26 158.36 83.79
: N; 4.15 2.16 384.52 200.53
Ny 3.85 1.83 - -
N 4.96 2.56 89.2 46
I N, 3.75 1.61 108 46.26
3 N; 3.78 1.85 271.84 133.29
Ny 3.62 1.69 - -
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Figure 2. Comparison of irrigation water productivity and grain yield as affected by irrigation and fertilizer treatments
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