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Comparative effects of sugarcane harvesting machinery traffic on soil penetration
resistance: a case study
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Abstract

Soil compaction is a serious problem in mechanized agriculture, leading to soil structure degradation and reduced
fertility. This study aimed to compare the effect of two different drive systems, including a tire harvester and a
chain harvester, on the penetration resistance profile of a silty clay loam soil under moisture conditions higher
than 18% by weight. Penetration resistance was measured using a dial penetrometer at depths of 0 to 70 cm. The
results showed a significant effect of the type of drive system, the number of passes, and soil depth on soil
penetration resistance. The findings indicate that the tire harvester creates intense and concentrated compaction
in the surface layers (0 to 5 cm), while the chain system transfers the compaction to intermediate depths (15 to 30
cm) by reducing the pressure at the surface. Also, the combined movement of a tracked harvester with a tractor
and a rubber-wheeled cane carrier has a cumulative effect and weakens the relative advantage of the tracked
harvester in maintaining soil structure. This study emphasizes the need to select appropriate drive systems and
manage movement in optimal moisture conditions to maintain soil quality.

Keywords: Soil compaction, penetration resistance, tracked or rubber-wheeled harvester, soil moisture,
harvesting machines traffic



