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Figure 1. The location of studied area in Lorestan province and Iran
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Table 1. Some chemical and physical properties of studied soil

. . Organic Bulk
Cla Silt  Sand Porosit CaCoO MWD -
Texture Y Y Matter 8 Density EC SAR pH
(%) (mm) (Mgm?®) (dSmY)
Loam 26.30 33.75 39.73 53.80 0.76 9.53 1.07 1.22 038 1.01 7.09

(pH: Soil reaction, EC: Electrical Conductivity, SAR: Sodium Adsorption Ratio, MWD: mean weight diameter)
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Figure 2. Method of injection of dye tracer into
the soil using a tension infiltrometer
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Figure 3. Breakthrough Curve of undisturbed blocky (a) and granular (b) structure
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Table 2. Variance analysis of structure effect on preferential flow indices

Mean Square

Source of variation Df .
Ay S
Structure 3 0813 1115
Error 8 0.01 0.004
**p<(.01
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Table 3. Mean comparison of mean breakthrough time index in different structures

Granular undisturbed Blocky undisturbed Massive undisturbed Disturbed soil
0.39c 0.20d 0.93b 1.30a

The dissimilar letters indicate significant difference and same letters show non-significant difference between various structures (p<0.05
Duncan).
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Table 4. Mean comparison of breakthrough curve skewness index in different structures

Index Gr_anular . M_assive Disturbed
undisturbed undisturbed undisturbed

Ho 0.86 0.73 0.65

Ms 0.94 0.21 0.11

S 1.17b 0.34c 0.21c

The dissimilar letters indicate significant difference and same letters show non-significant difference between various

structures (p<0.05 Duncan).
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Table 5. Results of staining flow paths in soil columns using dye tracer of Brilliant Blue FCF

Granular Blocky Massive .
undisturbed undisturbed undisturbed Disturbed
Infiltration Depth (cm) 17 24 9 7
Stained Area (%) 41 34 21 18
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Figure 5- Image of infiltration (a) and flow pattern (b) of dye tracer in granular structure
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Figure 6. Image of infiltration (a) and flow pattern (b) of dye tracer in blocky structure
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Figure 7. Image of infiltration (a) and flow pattern (b) of dye tracer in massive structure
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Abstract

The preferential flow is enhanced by the nature of the soil structure and by providing a direct and
rapid flow for transferring pollutants, leads to pollution of groundwater. Therefore, the purpose of
this study was to investigate and compare some quantitative and qualitative preferential flow
indices in different soil structures in Lorestan province. The study was conducted on un distributed
soil columns with three different structures namely: (Granular, Blocky, and Massive) and a
distributed soil with 3 replicate in a completely randomized design. In order to the plot
breakthrough curve in each soil structure, injections of bromide at a concentration of 50 mg/L were
carried out using a tension infiltrometer device under tension of 15-millimeter to soil columns. The
breakthrough curve of different structures was plotted and accordingly the quantitative parameters

of the preferential flow such as the mean time of breakthrough curve (#4) and the skewness index
of the breakthrough curve (S) were calculated. For the study the paths of preferential flow, the
infiltration of the dye tracer and image processing in different soil columns were performed. The
results showed that soil structure had a significant effect on preferential flow occurrence in
different soils. The comparison of breakthrough curve shape for different structures, showed the
occurrence of preferential flow in blocky and granular soils and non-occurrence of this
phenomenon in massive and disturbed soils. Also, the index of mean breakthrough time (0.2 and
0.39) and the skewness of breakthrough curve (1.17 and 1.45), in blocky and granular structures
respectively confirmed the occurrence of preferential flow in these soils. The results of image
processing showed that the infiltration depth of the tracer material in blocky structure was 29, 62
and 70% higher than granular, massive and disturbed structures, which demonstrated the role of
type and enhancement of structure on occurrence preferential flow.
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