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Abstract

This study aims to analyze the spatial variation of the physical properties
of soils in Al-Dabuni District, located within Wasit Governorate, and to examine
their impact on agricultural production efficiency. The research focused on the

main physical soil indicators, including soil texture, bulk density, particle density,
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and porosity, as these factors play a crucial role in controlling water and air
permeability, soil moisture retention, root growth, and ultimately crop productivity.
The study relied on laboratory analysis of soil samples distributed spatially
across the district, in addition to geographical and descriptive analysis to
interpret spatial differences among locations. The results revealed the dominance
of clay loam and silty clay loam textures across most of the study area, reflecting
the alluvial nature of the sedimentary plain associated with the Tigris River. Bulk
density values were found to fall within ranges suitable for agriculture, although
relatively higher values were recorded in some locations, indicating variation in
soil compaction and its influence on water infiltration and aeration. In contrast,
particle density showed clear similarity among regions, suggesting a
homogeneous sedimentary and mineral origin of the soils. Porosity also
displayed noticeable spatial variation and an inverse relationship with bulk
density, as less compacted areas recorded higher porosity and better aeration
characteristics. The study concludes that soil physical properties represent a key
factor in explaining spatial differences in agricultural productivity within Al-
Dabuni District. River levee soils demonstrated higher production efficiency
compared with more compact clayey soils in other areas. The findings highlight
the importance of adopting integrated soil management practices to improve soil
structure, enhance productivity, and achieve sustainable agricultural
development in the region.Keywords: Spatial variation, soil physical properties,
Al-Dabuni District, agricultural production efficiency.
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