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Consumptive Water Use of Corn (Zea maysL.) under
Full and Deficient Irrigation

Saif Al-Deen R. Salim and Ali A. Fahad *

Summary

A field experiment was conducted at the Experimental Research Station, Soil and water Department, Ministry of Sci-
ence and Technology Previously Iragi Atomic Energy Commission 30km south east of Baghdad, to estimate water re-
quirement and water use efficiency of two varieties of corn during the Spring season of 2001.The irrigation treatments
were: (1) Full irrigation applied after the depletion of 50-55% of available water. Four other irrigation treatments (incom-
plete irrigation) each of which was one irrigation short of the number applied at full irrigation. The incomplete irrigation
treatments were applied during: (1) the stage of emergence (2) vegetative phase (3) flowering phase and (4) grain devel-
opment phase. The two varieties of corn were: (1) Synthetic IPA5012 and (2) Hybrid IPA2052.

The experimental design was split plot; the main plots were allocated for the irrigation treatments and the sub-plots
for the varieties. Irrigation was delivered when 50-55% of available moisture was depleted. The neutron soil moisture
probe was used to determine soil moisture content and time of irrigation delivery.

Evapotranspiration (ETa) was determined by the water balance equation, reference evaporation (ETo) by Penman-
Monteith equation (CropWat, Smith, 1992). Pan evaporation (Epan) was also measured during the experimental period of
129 days (growing season).

The results showed that for the synthetic variety the highest rate of water use (ETa) was under full irrigation followed
by the treatments of incomplete irrigation during the vegetative stage. ETa for full irrigation was higher than the tresat-
ments of incomplete irrigation by 3 to 10% and for the hybrid variety by 3 to 11%. The contribution of deep drainage to-
wards water |oss was between 9 and 13% for the synthetic variety and for the hybrid between 10 and 15%.

Reference evaporation (ETo) was 911mm for the whole season (129 days) while pan evaporation (Ep) was 1'222mm
for the whole season. Incomplete irrigation reduced grain yield when applied during the flowing phase or the phase of
grain development by 24 and 72% respectively. Incomplete irrigation also reduced field and crop irrigation efficiencies
by 31 and 38%, respectively.
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