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Abstract:

Optimal economic exploitation of agricultural production resources is one of the goals of agricultural economic
development in the Egyptian agricultural structure, and directing agricultural production towards expanding crops that
achieve these goals, especially in light of the limited and scarce production resources for most elements of agricultural
production, which necessitates the efficient use of these resources by directing production to suit these conditions and achieve
optimum use. Agriculture is one of the most important economic activities that use water resources, as it consumes
approximately 85% of the total volume of water resources available to Egypt. Therefore, it was necessary to conduct this
research, the main objective of which is to study the most appropriate crop structure in light of the available water resources
in Matrouh Governorate by estimating the combination of crop structures responsible for determining the amount of water
resources required, and pricing the water unit to guide the decision-maker in setting agricultural policy, to rationalize the use
of irrigation water, and to meet the needs of agriculture in the governorate, using descriptive and quantitative statistical
analysis in addition to using multi-objective programming to develop alternatives for the crop structure to maximize the net
return per acre from agricultural activities, and the net return per unit of water, in addition to reducing water needs, in light of
a set of production and economic restrictions and determinants for each activity in the governorate. The research reached
three scenarios that were compared to the current crop structure, as it was found that the first scenario, in which restrictions
were used for crop areas according to the average limit, is more logical compared to the results of the programming model in
the second and third scenarios, as it is recommended to cultivate 469.6 thousand acres and achieve The net return is estimated
at about 3.6 billion pounds, and it achieves a return per unit of water estimated at about 5.4 pounds/m3, and the water
requirements are estimated at about 1.52 billion cubic meters, and work is being done to increase the areas planted with
winter onions, summer potatoes, and the prickly pear crop from perennials.

Keywords: multiple objective programming, cropping pattern, maximizing net peracre yield, maximizing yield per unit of

water, minimizing water needs.
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