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Abstract Current knowledge about root morphology and its impacts on soil erosion is limited and, therefore;
detailed analyses of root system in controlling soil erosion are needed. In order to determine the effects of root
system on soil erosion quantitatively, root investigation and stratified runoff scouring were conducted in field.
The distribution of vertical root biomass on three sites decreased with the increase of soil depth in a similar

3 in soil below the

manner. Most roots were concentrated in surface soil, and decreased to less than 0.2 kg*m™
depth of 40 cm. There was no significant difference in root biomass on the same soil depth from different
points. Results from stratified runoff scouring on different soil depths in the field indicated thats on the surface
soil layer; the existence of root could effectively improve soil resistance to runoff erosion, and its effect on sed-
iment yield was dominant. While in deeper soil, sediment yield increased with the decrease of root distribu-
tion, and was more related to slope gradient> runoff discharge and soil properties. In addition, with the
progress of runoff scouring, the form of soil erosion changed from sheet erosion to rill erosion. Investigation of
the root distribution patterns revealed that the vertical sediment yield was closely related to root distribution
characteristics. Further analysis of the root distribution pattern and the vertical sediment yield allowed estab-
lishment of a quantitative relationship between root biomass and vertical sediment yield.
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Table 1 Brief introduction of runoff scouring plots
Y25 Bl . By ot T S R g e
55 i i it s s e s
Runoff discharge Slope Vegetative Bulk density N . .
Plot No. o 3 Direction Position Location
(L*min™ " (®) cover ( g*em”™ )
1 6.5 20 0.86 1.28 i South W E Upper A Hangbaiwa
2 8.5 20 0.81 1.25 i South Y b Upper ¥ Hangbaiwa
3 10.5 20 0.82 1.23 i South I I Upper 1 Hangbaiwa
4 12.5 20 0.81 1.24 i South I £ Upper 3 Hangbaiwa
5 14.5 20 0.85 1.27 i South e I Upper 3 Hangbaiwa
6 10.5 25 0.82 1.27 i South Y Middle AP : Tongshuwa
7 12.5 25 0.8 1.21 i South e Middle AR E Tongshuwa
8 14.5 25 0.81 1.29 i South b Middle MR Tongshuwa
9 10.5 32 0.82 1.25 i South Herh Middle B Tongshuwa
10 12.5 32 0.8 1.31 4 South b Middle B Tongshuwa
11 10.5 8 0.82 1.28 4 South BN Lower 111 Yuejiashan
12 12.5 8 0.82 1.24 ) South BT Lower 1% 1 Yuejiashan




304 B ¥ &

30 #&

1.3 WRPFE

TE 53 21 Rl 2N DX P 1 038 55 A s CBE D), SR
THVECe =9 em) HATH R A AR5 H L4
100 cm 885 1 E, DUAE 10 em I — 2 3E4TRAE,
T84 % 2 3BTl 05, T AR R, S5
Ja BN IR ] S50 AT E— P b . K EE
ity 1208 % S, KK R e, I 5N
B o XFTIRAT AR RS 2B RIS e T R B
105 CHEAR H, BET 248 5, 1520 BAR FEATE %

© |l< 50 cm ) l\—

© © g

© © ¥

© © Yy
© WERFEA

Point of root sampling

BT RN DR FCRAE R B I

Fig.1 Sketch map of root sampling on runoff scouring plot
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Fig.2  Vertical root biomass distribution of herbaceous on different sites
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Table 2 Sediment yield on different soil depth under different slope and runoff discharge

Vi Runoff

K% Depth Cem)

'J_‘—
ﬂsﬁn discharge 0~5 5~10 10~15 15~20  20~25 25~30  30~40  40~50 50 ~ 60
© (Lemin~D S T L . . .
F= Vb Sediment yield (g*min~!)
FEFKI(8°) 12.5 33.14 25.06 31.68 - 37.73 37.84 46.00 59.16 -
Yuejiashan 10.5 11.27 20.81 23.87 - 34.73 34.05 38.90 50.84 -
02 6.5 19.48 18.23 24 .81 25.27 25.73 28.14 33.48 62.90 -
Huangbaiwa 8.5 14.24 20.67 12.46 18.13 23.81 16.80 65.71 111.53 -
10.5 16.47 25.17 21.00 36.86 23.24 65.06 84.91 129.91 156.19
12.5 2.47 91.25 31.94 69.32 53.99 80.94 161.42 255.79 -
14.5 29.20 24.09 25.28 26.46 40.08 114.61 177.14 271.77 -
B 3 250 10.5 15.91 19.57 22.50 39.67 111.83 118.42 134.43 143.03 -
Tongshuwa 12.5 22.30 29.67 39.86 71.33 98.93 130.44 135.39 149.51 -
14.5 28.03 25.18 45.39 80.33 107.62 133.19 151.42 179.71 -
Al 45 320 10.5 14.99 20.67 31.67 118.20 143 .64 168.41 250.03 285.75 -
Tongshuwa 12.5 56.63 61.42 93.60 101.10 122.21 160.71 240.05 285.55 -
— WA BEAT PR S  J2 T No scouring conducted on that depth
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Fig.3 Relation between vertical sediment yield and root biomass
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Table 3 Determination for the constant of @ and b in the equation

it Runoff discharge (Lemin~!) 6.5 8.5 10.5 12.5 14.5
a 547.812 6 411.940 1 338.430 5 226.841 8 200.590 7
b 125.872 6 92.813 5 78.695 4 53.084 8 49.879 0
FRIEZE SD 0.0005 0.000 5 0.000 6 0.000 8 0.000 9
IR FREL Correlative coefficient ( R) 0.9817 0.989 3 0.995 6 0.993 3 0.995 8
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