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Table 1  Characteristic of study area with soil dye tracing test
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Table 2 Soil property of different altitudinal zones
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Fig.1 Schematic diagram of soil profile analysis with dye tracing method °
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/em /(g*em™)  0.05~2mm  0.002~0.05mm  <0.002 mm
0-~10 0.81 23.95 58.86 17.19
. 10 ~40 0.86 13.69 66.74 19.57
40 ~70 1.15 14.18 70.38 15.44
0-~12 0.85 29.4 50.78 19.82
5 12 ~50 0.93 36.06 46.6 17.34
50 ~60 1.35 25.86 49.57 24.57
0-5 1.26 60. 04 21.28 18.68
X 5~20 1.61 63.03 17.5 19.47
20 ~55 1.63 79.36 7.71 12.93
0-~15 1.59 81.42 7.39 11.19
15 ~40 1.60 72.67 11.5 15.83
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Table 3 Dye Characteristic of soil profile under different kinds of vegetation and soil types
1 2
1 2 3 4 1 2 3
/em 40.3 45.7 58.8 65.1 42.9 74.4 70.3
/em 63 50.2 50.1 54 24.7 40.9 46.8
/em 62 48 56 51 23 40 50
1% 37.77 57.52 74.25 62.06 58.16 77.45 53.28
3 1
1 2 3 1 2 3 4
/em 54.2 73.4 86.5 78.3 78.7 80.9 75.1
/em 58.8 60 65.6 63.3 65.4 84.5 91
/em 57 62 75 61 67 83 89
1% 49.96 68.26 84.41 35.65 48.46 46.22 38.57
2 1
1 2 3 4 1 2 3
/em 78.7 82.7 89.2 72.5 64.8 75.6 75.9
/em 38.9 42.3 55.6 35.5 66.9 83.5 81.9
/em 32 39 46 34 64 71 76
1% 40.07 47.37 51.22 29.33 44.39 47.24 53.89
2
1 2 3 1 2 3 4
/em 61.4 72.7 70.9 88.7 88.2 94.3 84.8
/em 73.8 105.9 60 27.7 28.8 37.2 28.9
/em 73 82 51 25 32 36 13
/% 65.61 41.42 19.80 41.04 31.59 19.13 13.43
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Fig.2  Dye characteristic of soil profile in different altitudinal zones
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Table 4 Dye characteristic analysis of different soil layers in different altitudinal zones
A BE C A BE A BE C P B
A / * * % N N * %
BE * / * % * * * k * K
* % * % / * x
A N / * K N N
BE * % * % / * % N
A N N / N N *
BE N * % N / N * %
C * % N N /
P x X N * / *
B * K N * % * /
A \BE C P B koK 0.01 * 0.05
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Forest Soil Macropore of Different Altitudinal Zones with
Dye Tracing Method in Three Gorges Reservoir Area

LIU Muxing WANG Wende ZHANG Hailin DU Wenzheng

( College of Urban and Environment Science Huazhong Normal University Wuhan 430079 China)

Abstract: Preferential flow in soil macropore was principle formation of forest function in runoff adjustment and soil
and water conservation. Through dye tracing and image analysis we studied soil macropore characteristics of differ—
ent altitudinal zones in Three Gorges Reservoir area from Dalaoling to Dengcun of Yichang City. The results indica—
ted that the number of soil macropore varied greatly at different altitudinal zones and the distribution of dyed area in
soil profile also show different modes which were caused by the vertical gradient changes of forest vegetation and
soil type. Under the mountain brown earth covered with subalpine broad-eaf forest the ratio between dyeing area
and total soil profile is 62.3% but dyed zone concentrate on the Humus layer with more roots and the dyed depth
is shallow. The dyeing area of yellow earth covered with low-mountain conophorium was smaller than that of broad—
leaf forest but the dyed depth is deeper even reached 69.5 cm. Macropores exsited not only in the Humus layer

but also in the leaching illuvial layer and the parent material layer and no significant difference of dyeing area pro—
portion between different layers. Dyeing area and depth of yellow brown earth covered with young thickets forest in
mid-mountain were even smaller and dyeing area of Humus layer was significantly larger than that of leaching illu—
vial layer even no dyeing apperence in parent material layer. Compared with three kinds of forest soil the dyeing
depth and dyeing area of the abandoned farmland in low-mountain were significantly lower and dyed zone concen—
trate in the surface plowing layer. Root channels parent material fissures development degree of soil and agricultur—
al cultivation are the main reasons which caused the difference of soil macropore characterist between different forest

soils under distinct altitudinal zones.

Key words: soil macropor; dye tracing; Brilliant Blue; altitudinal zone; Three Gorges Reservoir area



