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Abstract:

This study was conducted to evaluate soil physical quality and analyze the "Least Limiting Water Range" (LLWR) in
the agricultural lands of the Dehloran Plain, located in the southeast of llam Province, southwestern Iran. Soil samples
were collected from various points across the region, and key moisture-related properties—including field capacity,
permanent wilting point, mechanical resistance at 2 MPa, and air-filled porosity—were measured. The results showed
that LLWR in the study area ranged from 0.018 to 0.201, with a mean value of 0.13 and a coefficient of variation of
35.56%. The spatial trend of LLWR increased from north to south, which correlated with other physical properties
such as porosity and plant-available water. Factors such as high-water salinity, the presence of gypsum and lime, and
poor vegetation cover in parts of the region have led to reduced soil quality and increased wind erosion. Based on the
findings, LLWR proves to be an effective indicator for assessing soil structural conditions and agricultural
management practices in semi-arid areas and plays a crucial role in optimizing the use of soil and water resources.
Keywords: Least Limiting Water Range, Field capacity, permanent wilting point, Mechanical resistance



