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Changes of land use without a correct planning may produce its deterioration with their social, economical
and environmental irreversible consequences over short to medium time range. In Argentina, the expansion of
soybean fields induced a reduction of the area of pastures dedicated to stockbreeding. As cattle activity is being
progressively concentrated on small pens, at feedlots farms, problems of soil and water pollution, mainly by
nitrate, have been detected. The characterization of the spatial and temporal variability of soil water content is very
important because the mostly advective transport of solutes. To avoid intensive soil samplings, very expensive,
one has to recur to geophysical exploration methods.
The objective of this work was to identify risk areas within a feedlot of the NW zone of Buenos Aires Province, in
Argentina through geophysical methods. The surveys were carried out with an electromagnetic induction profiler
EMI-400 (GSSI) and a Time domain Reflectometry (TDR) survey of depth 0-0.10 m with soil sampling and
measurement of moisture content with gravimetric method (0-1.0 m). Several trenches were dug inside the pens
and also at a test site, where texture, apparent density, saturated hydraulic conductivity (Ks), electrical conductivity
of the saturation paste extract and organic matter content (OM) were measured. The water retention curves for
these soils were also determined. At one of the pens undisturbed soil columns were extracted at 3 locations.
Laboratory analysis for 0-1.0 m indicated that soil texture was classified as sandy loam, average organic matter
content (OM) was greater than 2.3% with low values of apparent density in the first 10 cm. The range of
spatial dependence of data suggested that the number of soil samples could be reduced. Soil apparent electrical
conductivity (ECa) and soil moisture were well correlated and indicated a clear spatial pattern in the corrals.
TDR performance was acceptable to identify the spatial pattern of moisture, although the absolute values were far
from the real values obtained by gravimetric method due to the effect of the high OM. The lower zone in one of
the pens showed greater values of ECa and soil moisture, in agreement with a major water retention and a lower
Ks. The water retention was higher in the other corral with higher variability in Ks. A general decrease of soil
moisture was found near 0.2 m soil depth. Leaching experiments detected greater volumes with higher electrical
conductivity in low lying areas of the pen. Although differences were not observed as clearly as before, the low
and intermediate low areas of the pen showed a faster rate of leaching. In summary geophysical surveys allowed
identifying risk areas of high ECa and moisture which in fact had higher volumes of leachate with elevated
electrical conductivities. This may be a good approach to control and reduce soil and groundwater contamination
and to model in future works the process in order to establish management decisions.


