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ABSTRACT

Introduction

Maize is one of the most important crops that in addition to food supply and livestock products, plays an important role in creating employment
in the agricultural, industrial and commercial sectors. Maize ranks third in the world in terms of area under cultivation (after wheat and rice) and
second in terms of yield (after sugarcane). It is also a rich source of oil and protein, which provides between 8% to 15% of the protein needed
by the world. Despite the severe limitation of water resources and the occurrence of frequent droughts, this plant, which also needs a lot of water,
is cultivated in most parts of Iran. Since the price of water and energy in Iran is not significant, farmers cultivate crops outside the appropriate
cropping pattern of the region.

Methodology

This study was conducted to investigate the effects of deficit irrigation on quantitative and qualitative characteristics and water use efficiency of
grain maize (KSC 706 cultivar) in Kermanshah, in 2017 in a randomized complete block design with four irrigation treatments (100, 120, 80,
and 60% of field capacity) and three replications were designed and applied by furrow irrigation method. Due to the lack of rainfall at the time
of the study, the net irrigation requirement of the control treatment was calculated by adding the values of daily evapotranspiration between the
two irrigations. According to the controlled conditions of the study and the short length of furrows, irrigation efficiency was assumed to be 90%,
and based on this, the gross irrigation requirement of the control treatment was calculated. The irrigation requirement of other treatments was
defined as a coefficient of irrigation requirement of the control treatment. The reason for choosing over-irrigation treatment was insufficient
uncertainty about the method of irrigation requirement calculation (FAO-Penman-Monteith equation) in the study area. Irrigation was performed
as a closed-end furrow with a 7-day irrigation cycle using a volume meter.

Results and Discussion

Results indicated significant effects of deficit- irrigation on crop yield (grain and biomass), leaf area index, harvest index, canopy cover, seed
oil content, the weight of plant organs (stem, leaf, and ear), number of seeds per ear, ear length, and water use efficiency in terms of grain,
biomass, and fat. The effect of water stress on maize characteristics was different during the various stages of the growth period. The effect of
water stress was greater at the end of the growth period (grain filling stage). Treatment of 40% deficit- irrigation with 3631 kg/ha, 12143 kg/ha,
216.66 g, and 288 g, respectively, grain yield, biomass yield, 1000-seed weight, and the number of grains per ear reduced 69, 49, 11, and 21%
respectively compared to the control treatment. The maximum crop water productivity in terms of grain, biomass, and fat were 1.15, 2.74, and
0.0488 kg/ha, respectively was observed in over-irrigation treatment. According to the results of this study, the application of deficit irrigation
on maize (cultivar of KSC 706) is not recommended in Kermanshah.

Conclusion

The sensitivity of grain maize to water stress is less in the early stages of the growing season and gradually increases from the middle of the
growing season and reaches its maximum at the time of pollination and seed formation. Therefore, in this region, deficit irrigation strategy can
be recommended with caution at the beginning of its growth period (vegetative growth stage) only to use maize biomass. In this study, although
water stress increased the quality of corn grain by affecting its oil percentage, but did not increase the overall oil yield. According to the crop
water productivity index (in terms of grain, biomass, and seed oil), it can be said that deficit irrigation has reduced this index and the maximum
amount of this index was allocated to over-irrigation treatment.
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