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Abstract

This study aimed to evaluate the statistical and spatial variability of the physical and chemical properties of soil and
to determine and compare soil quality levels between the Northern and Southern sectors of the study area.
Representative soil samples were collected from both sectors and subjected to standard laboratory analyses to
determine soil texture, salinity, pH, organic matter, calcium carbonate, dissolved cations, and available nutrients.
The soil samples were classified into four standardized quality classes: Moderate, Weak, Very Weak, and Rare. The
data were statistically analyzed using One-Way Analysis of Variance (ANOVA)

The results revealed spatial variability between the Northern and Southern sectors in several soil properties.
Dissolved magnesium (Mg2+) was the only parameter that showed a statistically significant difference, with an F-
value of 6.706 and a significance level of p = 0.024. Dissolved magnesium showed a marked decrease in the
Southern sector, where its mean concentration reached 0.193 meg/L in the Very Weak quality class, compared with
0.900 meq/L in the Weak quality class in the Northern sector. In contrast, the remaining physical and chemical
properties showed no statistically significant differences (p > 0.05). The integrated soil quality assessment indicated
a relatively better soil condition in the Northern sector, associated with a relatively balanced soil texture, a higher
sand content of 39.50%, and moderate salinity. In contrast, the Southern sector exhibited indicators of reduced soil
quality, mainly characterized by a high clay content of 56.33%, elevated total dissolved solids of 491.667 mg/L,
increased calcium carbonate content of 5.393%, and a significant reduction in dissolved magnesium. The study
recommends the application of magnesium-containing soil amendments, particularly magnesium sulfate, together
with appropriate salt-leaching practices in the Southern sector, while increasing organic matter inputs in the
Northern sector to improve soil properties and maintain sustainable soil quality

Keywords: Soil Quality, Spatial Variability, Northern Sector, Southern Sector, Dissolved Magnesium, Soil

Degradation, One-Way Analysis of Variance (ANOVA).
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