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Soil pore structure, soil structure stability, and water flow and chlorotoluron transport
were studied in different diagnostic horizons of various soil types: Haplic Luvisol,
Greyic Phaeozem, Haplic Cambisol. Soil pore structure and porosity of all diagnos-
tic horizons was studied in thin soil sections of size 7x4 cm. Soil structure stability
of all diagnostic horizons was evaluated using the index of water stable aggregates.
Water flow and chlorotoluron transport was studied on 1125.1-cm3 undisturbed soil
samples. Three undisturbed soil samples were taken from the Ap, Bt1 and Bt2 hori-
zons of Haplic Luvisol. Two soil samples were taken from the Ap and Ck horizons
of Greyic Phaeozem. Two soil samples were taken from the Ap and Bw horizons of
Haplic Cambisol. Chlorotoluron solution was applied on the top of the soil samples
followed by two sequences of ponding infiltration performed in two days. Cumulative
water infiltration was measured. Solute outflow and its concentration at the bottom
were monitored in time. Pressure heads were measured at two positions using the
micro-tensiometers. Soil samples were divided into 8 layers after the flow experiment
and a chlorotoluron content remaining in each layer was determined. The highest infil-
tration rate and herbicide mobility were observed in the Bt1 horizon of Haplic Luvisol
due to a well developed prismatic structure. The lowest infiltration rate was measured
in the Bw horizon due to the poorly developed soil structure and absence of gravita-
tional pores. The lower infiltration rates and herbicide mobilities were observed in the



humic horizons compared to those in the inner horizons in Haplic Luvisol and Greyic
Phaeozem. On the other hand the higher infiltration rate and herbicide mobility was
monitored in the humic horizon compare to that in the inner horizon of Haplic Cam-
bisol. In all cases except the Bt2 horizon of Haplic Luvisol, infiltration rate during
the second infiltration significantly decreased compare to infiltration rate during the
first infiltration. The reasons may be a soil structure breakdown, swelling of clay and
air entrapped in the soil sample. The larges soil structure breakdown and infiltration
decrease was observed in the Ah horizon of Haplic Luvisol due to the low stability
of initially well aggregated soil structure. Single-porosity and dual-permeability flow
models in HYDRUS-1D were used to estimate the soil hydraulic parameters from
the first part of the laboratory transient flow data via numerical inversion. The dual-
permeability flow and transport model was used to optimize solute transport param-
eters. Despite the structure changes observed during the experiment affecting water
flow and solute transport, the dual-permeability model more or less successfully fitted
the measured data.
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