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Spatial patterns of tillage erosion and its contribution to total

erosion in loess region of China
WANG Zhan-Li » SHAO Ming*AH , LEI Ting*WU (State Key Laboratory of Soil Erosion and Dryland

Farming on Loess Plateau, Institute of Soil and Water Conservation, CAS and MW R, Northwest Sci-Tech University of
Agriculture and Forestry, Yangling, Shaanxi 712100, China). Acta Ecologica Sinica.2003.23(7):1328~1335.

Abstract ; Tillage implements can cause a large amount of downhill movement of soil, but it is neglected in
the past research on soil erosion. To quantitatively evaluate tillage erosion and its importance to soil
erosion on sloping cultivated land, authors study the spatial patterns of tillage erosion and its contribution
to total erosion in the loess region of China by conducting a tillage experiment and using "'Cs tracing
method. Tillage manner is animal powered contour plowing and tillage depth is about 16cm on study site.
Slope length and slope gradient are about 30m and about 4°~ 29° respectively. and slope profile is
convexity in the upper segment and concavity in the lower segment on study site. In the tillage

experiment , the small cubes with volume of lem?® and specific gravity of 1. 15 g/cm?®is used as tracers. In
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""Cs tracing method, the space for soil sampling is about 3m. Study shows that soil flux per tillage
operation is 23. 60~45. 68 kg/m on study site. The segments of study site with soil flux less than 30. 00
kg/m, between 30. 00 and 40. 00 kg/m, and greater than 40. 00 kg/m account for 25.08% , 37.27% , and
37.65% of the whole slope respectively, and distribute in the upper and the lower parts, the upper middle
and the lower middle parts, and the middle part of sloping land respectively. The spatial variation of slope
gradient with projected slope length determine the spatial variation of soil flux per tillage operation with
the projected length. Tillage erosion intensities mainly range from 700 to 2000 t/km?*. The eroded area
accounts for 43.92% of the sloping land, distributing on the convexity. Tillage deposition intensities
mainly range from 1200 to 2000 t/km?. The deposition area accounts for 43.92% of the sloping land,
distributing on the concavity. Erosion and deposition are not observed in the transition position from
convexity to concavity. The spatial variation of topography curvature with projected slope length
determine the spatial variation of tillage erosion intensity with projected slope length. The total erosion
intensities mainly range from 2600 to 8900 t/(km? « a). The total erosion area accounts for 81. 24 % of the
sloping land, distributing on the convexity and the upper segment of concavity. The total deposition
intensities mainly range from 2750 to 3390 t/(km?” « a). The total deposition area accounts for 18. 76 % of
the sloping land, distributing on the lower segment of concavity. The average total soil loss intensity is
4445.33 t/(km” * a) and the sediment delivery ratio is 0. 91. The integrated effect of slope gradient, slope
length and topography curvature is responsible for spatial variation of total soil erosion intensity, and the
relationship can be described by a linear equation of three variables. The spatial variation of percentage of
tillage erosion intensity over total soil erosion intensity with projected slope length differs greatly in the 3
segments of sloping land. The first segment distributes on convexity of study site where both the tillage
operation and the integrated erosion force produce net erosion. The percentages mainly range from 10% to
28% and the area accounts for 54. 25% of the whole sloping land. The second segment distributes on the
upper part of concavity where tillage operation causes soil deposition, but the integrated erosion force
produces net erosion. The percentages mainly range from —27% to —398% and the area accounts for
34.86% of the whole sloping land. The third segment distributes on the lower part of concavity where
both the tillage operation and the integrated erosion force produce soil deposition. The percentages mainly
range from 36. 54 to 54 % and the area accounts for 10. 89% of the whole sloping land. The results show
that tillage erosion is one of important soil erosion processes and one of important components of total
erosion on sloping cultivated land in the loess region of China. Great attention should be paid to the spatial
patterns of tillage erosion and its contribution to total erosion in the soil conservation management.

Key words: loess region; tillage erosion; total erosion; spatial patterns; tracing; tillage translocation;
contribution
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Table 1 Topography of slope profile on study site
(m) (m) (m) (m) (m) (m)
Projected slope length Height Projected slope length Height Projected slope length Height
0.993 10. 415 12. 302 7.814 23.136 2.698
2.239 10. 413 13. 780 7.207 24.339 2.173
3.726 10. 286 15.139 6. 540 25.766 1.779
5.203 10. 157 16. 386 5.916 27.440 1. 376
6. 695 9. 820 17. 751 5.243 28. 760 1. 144
8.192 9.458 19. 037 4.582 30. 205 0.906
9. 687 8.901 20. 539 3. 877 30. 255 0. 842
11.014 8. 410 21.876 3.267
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’ Fig. 1 Relationship between soil flux per
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