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ABSTRACT Following the development of a dual-sensor horizontal penetrometer for 
the simultaneous measurements of soil moisture content (MC) and mechanical resistance 
(MR), an electrical conductivity (EC) sensor with a 4-ring-Wenner-array was 
incorporated into the cone of the horizontal penetrometer. Both laboratory calibration and 
field test were conducted, and the experimental results showed that the triple-sensor 
horizontal penetrometer could provide more soil physical information on a field-scale. 
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