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ABSTRACT

Water use efficiency is one of the most important objectives for
agricultural production, since water scarcity is turning into a severe problem
worldwide, affecting mainly arid and semi-arid region. Recently, there is an
increase need in producing more output per unit of water, that meansmore
Water Use Efficiency (WUE) is required.

Al Hussainiyah Irrigation Project in the province of Karbala is one of the
most important irrigation projects in the central region of Irag, which suffers
from a deficiency of waterand no determination ofoptimal cropping
patternunderthose conditions.

The objective of this studyis to improve the WUE for Al
Hussainiyahlrrigation Project through evaluating the present state of agriculture
and deficit in water resourcesduring the drought season and reducing the effect
of this deficit on the total yield of the cropping pattern.

This objective was achieved through specifying the amount of the available
water and developing two models; the first (Model 1) correlating the deficit
irrigation with yield reductionand estimating the WUE for eight crops (Maize,
Cotton, Small Grain, Summer Vegetable, sunflower, Sesame Alfalfa and
Palms) under different deficit irrigation levels from evapotranspiration of
crops (5,10,15,20 and 25%)as a function of all crop growth for three types of
soil (heavy, light and medium).The second (Model 2) is an optimization model
and objective is to maximize the net income through selecting the best cropping
patterns and allocating their areas for the three types of soil under deficit
irrigation and corresponding yield reduction according to the results of Model
1.The selected cropping patterns and the allocated area maximizethe total water
productivity foreachdeficit irrigation level in each soil type,and then the overall
maximum water productivity and the corresponding deficit level can be
specified.

All the required data were collected from number of related Iraqi

ministries. CROPWAT 8.0 software and linear programming solver




1.11.0.software were used to solve the two models, respectively. Both models
were tested for their application and sensitivity by changing deficit levels and
soil type for each crop.

The comparison between the available water and the estimated water
demand showed that the deficit in irrigation water demand was very clear
duringthe period from February to Decemberfor average present state of
agriculture from 2006 to 2012.

The correlation analysis given a result that the deficit irrigation level with
yield reduction (Model 1)manifested that the yield reduction of Maizeis the
highest, while the Cotton has the less yield reduction for all deficit levels and
soil types. Generally, yield reduction in light soil was higher than those of
medium and heavy soil, respectively. The estimated WUE for the considered
crops and soil types showed that the maximum WUE obtained at different
deficit levels for each crop in each, soil type and the soil type has a clear effect
on the values of WUE.

Results of Model 2 exhibited that the decrease in the net revenue
according to the increase in the deficit level from 5 to 25% for the heavy,
medium and light soil was between 1.8 to 17%, 12 to 30% and 4.5 to 24%.
The estimated over all maximum water productivity, based on the results of
Model 2, for the heavy, medium and light soil was 0.316 USD/m®with deficit
level of 5%, 0.362 USD/m® with deficit level of 25% and 0.296 USD/m?® with
full irrigation level.

Accordingly, with water scarcity, the decision makers can chose the
suitable cropping patterns and cultivated areas that associated with the deficit
irrigation level to maximize the WUE through maximizing the net revenue of
the project by applying proper management and keeping a sustainable irrigation

land.
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