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Computed Tomography (CT-Scan): A novel method for 3D visualization and quantitative assessment of
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Soil compaction caused by the traffic of heavy harvesting machinery is one of the major challenges in
sustainable management of agricultural soils. This study aimed to visually assess and quantitatively evaluate soil
structure under compaction using X-ray computed tomography (X-Ray CT) and ImageJ/Fiji software. The study
was conducted in a 25-hectare sugarcane farm of the Debel Khozaei Agro-Industry Company. Soil sampling
was performed in three treatments: before harvest (BH), after harvest with 75% wagon load capacity (AH-75%),
and after harvest with 100% wagon load capacity (AH-100%) from a depth of 0-25 cm. Results showed that
machinery traffic increased the number of pores while reducing their average size and perimeter, ultimately
leading to a decrease in total and effective soil porosity. Despite the higher weight of machinery in the AH-
100% treatment, the greatest structural degradation was observed in AH-75%, which was attributed to the higher
soil moisture during harvesting. The application of modern methods such as X-ray CT enables precise visual
and quantitative evaluation of soil structural changes and provides an efficient tool for monitoring and
sustainable soil management in agricultural systems, particularly in sugarcane cultivation.

Keywords: Soil structure, soil compaction, Soil tomography, Quantitative assessment.



