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Abstract

Soil compaction, as one of the key limiting factors, affects root growth, water infiltration, and ultimately sugarcane
yield. This study aimed to evaluate the effect of harvesting machines on soil compaction indices in six sugarcane
fields with different soil textures and crop ages. Sugarcane harvesting operations in all studied fields were carried
out in all the studied fields under moisture conditions higher than 16% by weight. Cone penetrometer resistance
was measured before and after harvesting machines traffic in sugarcane fields and compared. The results showed
that the passage of harvesting machines, especially after four passes, significantly increased soil penetration
resistance. In the surface layer (0 to 15 cm), this increase in resistance reached more than 300% in some cases.
The extent and depth of compaction varied depending on soil texture; in heavy clay soils with high clay content,
an increased resistance was observed down to a depth of 70 cm, whereas in lighter textured soils, compaction
effects were mainly limited to surface layers. Moreover, the regrowth-age fields (R) showed greater resistance
than the plant (P) fields due to the cumulative effects of compaction in previous harvests. The maximum measured
resistance reached up to 10 MPa, which exceeds the critical threshold for root growth and water infiltration. These
findings emphasize the necessity of managing harvesting machines traffic and considering soil moisture
conditions, soil texture, and the age of the fields (plant or regrowth) to reduce compaction and improve the
sustainability of sugarcane yield.
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