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F1 HHEKER
Table 1 Basic situation of plots
(m) @) (cm) (cm)
760 25 0.8 123 3.5
825 30 0.8 135 34
800 10 0.7 110 1.5
860 8 0.85 130 4.5
( ) 860 10 - 130 - -
1.3 1.3.2
1.3.1 9 [20-22]
02011 9 lg QM
3 10 cm % 10 cm x 25 cm ¢ (min)
( 1)[18]
24 h 1 min t
[19] 250 w
C (L'min/g) w
. [23]
(480.85 L/h) 6.3 L/min (g
15 min 1 min 14
1.4.1 2006 9 5
S 5
2)
5 3
5 mm 5 mm
3 mm 3~5mm
. 40°C
1 BHIEER
Fig. 1 Self-made sampler 24h
%2 HEMS TEYEBMARS
Table 2  Soil physical properties under typical forests
(%)
(cm) (g/em’) (g/kg) (g/kg)
A 0~8 62.96 15.93 47.03 1.15 46.20 193.0
AB 8§ ~57 50.42 12.32 38.10 1.39 6.90 180.4
B 57 ~99 49.43 12.27 37.16 1.51 3.90 163.2
C 99 ~ 123 38.14 8.73 29.41 1.72 1.20 146.5
A 0~11 55.92 12.40 43.52 1.18 31.80 174.6
AB 11 ~33 44.60 10.26 34.34 1.49 3.00 149.4
B 33 ~121 38.23 8.90 29.33 1.69 0.80 142.5
C 121 ~ 135 42.44 9.80 32.64 1.53 1.00 139.6
A 0~6 58.50 14.48 44.02 1.14 20.80 188.2
AB 6~56 47.11 12.70 34.41 1.46 11.00 174.5
B 56 ~90 45.40 9.91 35.49 1.54 3.20 145.0
C 90 ~ 110 4391 9.99 33.92 1.64 2.00 137.8
A 0~25 73.33 16.94 56.39 0.73 77.90 139.2
AB 25 ~57 57.58 14.21 43.64 1.17 14.10 162.3
B 57 ~ 130 45.29 11.43 33.86 1.46 2.90 131.4
A 0~28 72.01 10.80 61.21 0.78 69.70 194.5
AB 28~ 171 40.70 5.77 34.93 1.45 9.10 181.8
B 71 ~103 29.20 4.92 24.28 1.87 3.00 169.3
C 103 ~ 130 30.60 5.06 25.54 1.63 1.40 117.5
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2011 9 LB
(FW)
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Fig. 2 Soil erosion coefficients at different soil layers under

different forest stands
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1~05mm 0.5~0.25 mm
42% 5~2mm 2~1mm 1 mm
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Fig. 3 Size distributions of soil aggregates at different soil layers under different forest stands
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Fig. 6 Geometric mean diameters (GMD) of soil aggregates
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Fig. 7 Fractal dimensions (D) of soil aggregates
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Table 3 Correlations between soil erosion coefficient and soil
structure indicators

>0.2mm MWD GMD D
R’ 0.128 0.406 0.383 0.148
P 0.132 0.003 0.005 0.104
2.4

>(0.2 mm MWD
GMD D 4
MWD
F 11.625 P
0.003 0.05
MWD
y=-0.306 + 1.823x(R*=0.406 n=19 P=0.003)
MWD
Nimmo F% Nimmo MWD
MWD
GMD B3]
MWD
>(0.2 mm GMD D3
>(.2 mm
MWD GMD D 4
(4 4
( 0.083 0.022 0.020 0.069)
0.1 (VIF)( 12.093  45.008
50.901 14.461) 10
4
MWD  Sig.
(0.436) MWD
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4 REMDITRR

Table 4 Collinearity diagnostic factor

t Sig.

Beta VIF

16.180

-13.754

MWD 3.093
GMD -1.026
D -2.006

36.510
23.273
3.853
4.823
7.068

0.443 0.664

-0.413 —-0.591 0.564 0.083 12.093

1.081 0.803 0.436 0.022 45.008

—-0.305 -0.213 0.835 0.020 50.901
-0.217 —0.284 0.781 0.069 14.461

2 MWD
MWD
2 4 4

2 ~5 mm A

0.25 ~2 mm MWD

MWD MWD

MWD
MWD

(D
(2.719 L'min/g)

(2.431

L-min/g) (2.024 L-min/g) (1.595 L'min/g)

(1.096 L-min/g)

2) 5~2mm 2~1mm

MWD GMD

3) >0.2 mm

MWD GMD D

0.05

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

9]

[10]

MWD P 0.003
MWD
y=-10.306+ 1.823x
MWD
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Study on Best Soil Structure Indicators Based on Soil Anti-scourability
Under Different Forests

GUO Ping, WANG Yun-qi*, WANG Yu-jie, ZHANG Hui-lan, WANG Ran, HU Bo, TANG Xiao-fen
(Institute of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract: Using undisturbed soil scour method and the fast wetting method (FW) of Le Bissonnais (LB), the coefficient of
soil erosion, soil structure and the relationship between them were studied at mixed forest, broad-leaved forest, bamboo forest,
shrub and bare land in Jin-yun Mountain in order to identify the best soil structure indicators under different forests. The results
showed that: 1) the order of different forest soil erosion coefficient (L-min/g) was: broadleaf forest (2.719) > mixed forest (2.431)
> shrub (2.024) > bare land (1.595) > bamboo forest (1.096). The stand soil erosion coefficient had a decreasing trend from the
surface to the bottom except bamboo and bare land. 2) For four indicators of soil structure, the cumulative amount of >0.2mm
aggregates, the average mass diameter (MWD), geometric mean diameter (GMD) and soil fractal dimension (D) in the surface
layer (A layer) soil showed: the mixed forest > broad-leaved forest > shrub > bare poor > bamboo; 3) the coefficient of soil
erosion and the four soil structure indicators were conducted stepwise regression analysis. Finally, the average mass diameter
(MWD) was introduced into the model. In the case with a significance level of P 0.05, it was thought that soil erosion
coefficient and MWD had linear relationship, and the linear regression equation was: y = —0.306+1.823x(R*=0.406 n=19 P=
0.003). In the study areas, the average mass diameter (MWD) can be the best soil structure indicator as expression of soil erosion
resistance.

Key words: Coefficient of soil anti-scourability, Mean weight diameter, Geometric mean diameter, Fractal dimension
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