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Abstract

Soil compaction is one of the current serious issues in managing agricultural systems as
it restricts plant root growth and consequently crop yield. Increasing use of heavy field
machines and heavier tire traffic on the soil particularly in unsuitable conditions has
increased the risk of soil compaction. With advances in technology of precision agriculture,
numerous attempts have been made towards development of on-the-go sensors for
measuring soil compaction. Most of the on-the-go sensors developed so far for soil
compaction have been mechanical sensors measuring the cutting or penetration resistance
of a mechanical tool as a parameter related to the state of soil compactness. In this study, a
commercial electrical conductivity sensor (Veris 3100) in combination with a previously
developed combined horizontal penetrometer (equipped with a dielectric sensor for soil
water content) was tested in a field in order to examine the possibility of relating apparent
electrical conductivity (EC,) within 0-30 cm depth to some soil physical characteristics and
horizontal penetrometer resistance (PR) and soil volumetric water content (0,). Field
mappings of PR, EC, and 0, showed relevant patterns which is representative of the
potential of using EC sensor for delineating compaction management zones. The variations
in EC were investigated with respect to some soil physical characteristics including texture,

water content and bulk density.

Keywords: On-the-go sensors, Soil compaction, Precision agriculture, Apparent electrical
conductivity.
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