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EXTENDED ABSTRACT

Introduction

The stability of soil aggregates is a key indicator for evaluating soil structure conditions and quality. This
indicator is highly influenced by land use type, vegetation cover, soil characteristics, and environmental
factors. Land use changes can have significant impacts on the physicochemical properties of soil, including
permeability, bulk density, organic matter content, porosity, and aggregate stability. These changes directly
affect the soil’s ability to maintain health and productivity, playing a fundamental role in the sustainable
management of soil resources.

Materials and Methods

The present study investigates the effect of land-use change (natural pasture to olive orchard) and slope
position (lower, middle, and upper) on soil aggregate stability indices (mean weight diameter and geometric
mean diameter of aggregates and fractal dimension) and aggregate-associated organic carbon. Soil sampling
was carried out at two soil depths (0-10 cm and 30-40 cm) in three semi-shade sections (under olive trees), the
distance between trees, and natural pasture. Analysis of variance and mean comparison tests using SAS
statistical software were used for data analysis. In addition, bulk density, organic matter, electrical
conductivity, and soil texture were also measured.

Results and Discussion

The results showed that land-use change and slope position had a significant effect on soil aggregate
stability characteristics. The mean weight diameter and geometric mean diameter of aggregates were highest
in the semi-shade section under olive trees, while lower values were observed in the natural pasture and the
distance between the trees. One of the factors contributing to the higher aggregate stability in the semi-shade
section under olive trees could be the increased organic matter inputs from olive trees. Furthermore, the fractal
dimension of soil aggregates was lowest in the semi-shade section under olive trees and highest in the inter-
tree-spaces and the natural pasture. At the upper slope position, a significant reduction in the mean weight
diameter and geometric mean diameter of aggregates was observed. The results also indicated that surface soil
organic carbon is predominantly stabilized and protected by larger aggregates. Finally, the findings revealed
that aggregate stability decreased with increasing soil depth, with this trend being more evident in the natural
pasture.

Conclusions

The present study confirmed that land-use change from natural pasture to olive orchard, along with
different slope positions, has a significant impact on soil stability and quality, particularly on soil aggregate
stability and aggregate-associated organic carbon storage. These findings highlight the importance of
sustainable land-use management in preventing soil structure degradation and improving soil quality.
Specifically, the use of olive trees in this study demonstrated that the semi-shade section under the trees can
enhance soil stability and aggregate organic matter storage. It is recommended that land-use changes be
carefully studied in soil resource management to minimize soil degradation and ensure the optimal use of soil
resources.
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