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Abstract

In agriculture, cow manures are used to enhance soil fertility and productivity. Escherichia coli is the most common
fecal coliform in cow manure and considered as an index for microbial contamination of groundwater resources. The
objective of this study was to investigate the transport of Escherichia coli (released from cow manure) through the field
soil. Lysimeters (with internal diameter of 20.5 and height of 50 cm) were inserted into an in situ clay loam soil.
Unsaturated soil water flow was controlled at an inlet matric potential of -5 cm using atension infiltrometer. When the
steady-state flow was established, air-dried fresh cow manure was applied on the lysimeters at arate of 10 Mg ha™ (dry
basis) and the soil-manure leaching started. Soil solutionwas sampled at 1, 2, 4, 6, 12 and 24 h after leaching initiation
using plastic samplersinstaled at depths of 20 and 40 cm: Concentrations of Escherichia coli in the soil solution (C)
and the influent (C,) were measured using the plate count method. Impacts of soil depth, sampling time, and their
interaction on C and C/C, were significant (P<0.01). In al leaching times, relative adsorption index (Sg) was lower
when both soil layers were considered and the filtration increased with soil depth. When the concentration was
corrected for the second layer (i.e. 2040 cm), the S valuesin this layer were considerable and greater than thosein the
first layer at 4 and 6 h. The influence of surface layer was substantial in bacterial filtration; however, the preferential
flows especially in the initial leaching times resulted in bacterial movement towards the second layer. Temperature drop
reduced bacteria release from the manure, increased viscosity of the flowing water, and consequently diminished
significantly the bacteria concentration_ in the soil solution at 24 h. Overall, it was found that similar to surface layer,
subsurface layer might have great role in bacterial filtration due to its higher clay and carbonate contents.

Keywords: Cow manure, Escherichia coli, Unsaturated flow, Soil depth, Tension infiltrometer, Field condition.
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