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Abstract:

In arid and semi-arid climates, calcium compounds such as gypsum and lime play an important role in the
physical quality of soil. This study aimed to investigate the effect of these compounds on the Dexter index
(S-index), a sensitive measure for assessing soil structure stability and its susceptibility to compaction. The
research was conducted on 100 soil samples with loamy to loam-clay textures and varying percentages of
gypsum (0 to 30%) and lime (5 to 54%). The results showed that increasing the amounts of gypsum and lime
significantly decreased the S-index (r = -0.54 and r = -0.78, respectively; p < 0.01), indicating reduced
structural stability and increased soil fragility. Considering the soil conditions of the region, gypsum caused
more adverse changes in the physical quality of the soil compared to lime, although calcium ions can
contribute to improving soil structure and aggregate stability under other conditions. The Dexter index was
0.0024, which is below the critical threshold of 0.035, indicating fragile soil structure and high sensitivity to
compaction. Based on these findings, for sustainable soil management in dry regions, it is recommended to
implement measures such as increasing organic matter, using cover crops, and improving drainage to prevent
soil structure degradation and maintain its physical stability.

Keywords: Lime, Dexter index, Soil physical quality, Gypsum, Soil management



