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Table 1  Proportion of stained area to horizontal soil section (60 cm x 60 cm) as affected by soil depth and vegetation zone (% )
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depth. Proportion of stained area refers to the proportion of stained area to the total area of a soil horizon profile
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TO INVESTIGATE SOIL PREFERENTIAL FLOW PATHS IN
MOUNTAIN AREA USING DYE TRACER
Liu Muxing Du Wenzheng
( College of Urban and Environment Science, Huazhong Normal University, Wuhan 430079, China)
Abstract Preferential flow plays an important role in water and contaminants transporting in the soil. The aim of

this study is to investigate characteristics of soil preferential flows in different vertical traps in mountains along the Dalaol-

ing-Dengcun section of the Three Gorges of the Yangtze River, using the section staining method coupled with image analy-

sis, and hence to analyze impact of preferential flows on water infiltration in the profile. Results show that the mountain

yellow brown earth under evergreen-decidous broadleaf mixed forest in the mid-mountain belt and the mountain yellow

earth under low-mountain warm coniferous forests have soil pores large in aperture and extensive in distribution, which is
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conducive to formation of preferential flows, and water infiltration. In deserted farmland, the large-pored soil structure is
damaged by tillage in the past, the paths of preferential flows differ from those in the forest soils, and consequently its wa-
ter infiltration intensity is low and the color of the stained area is light. Characteristics of preferential flows differ signifi-
cantly between soil layers. Burrow flows occur frequently in the humus horizon, and soil water percolate down rapidly
through macropores, exchanging little with surrounding soil matrix. In the leaching illuvial horizon, burrow flows disap-
pear or weaken, while lateral percolation intensifies. The low-mountain yellow earth under warm coniferous forests is rather
coarse in texture, and macropores mainly in the form of crack or fissure appear, making crack flows the preferential flows.
In deserted farmland, finger flows dominate in all the genetic horizons with the area of stained section diminishing with soil
depth, however, lateral percolation remains basically constant in these horizons. In conclusion, vegetation-soil vertical
zonal distribution is the major cause of the difference existing in preferential flow between mountain soils. In eco-environ-
ment construction in the maintain regions, it is essential to promote development of preferential flows in the soil.

Key words Forest soil; Macropore; Preferential flow; Dye tracing; Three Gorges of the Yangtze River
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