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Effects of no-tillage on soil properties affecting wind erosion during fallow in

Ectone of north China
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Abstract The objectives were to analyze the effects of wind erosion under plough tillage and no-tillage evaluate changes in
soil physical chemical and biological properties due to different tillage practices and to discuss the effects of soil properties
on wind erosion. Results showed that 1 soil loss from plough tillage FT was as much as 3 ~8 times that from no-
tillage NT the aerodynamic roughness lengths under plough and no-tillage were 0.032 0.417 respectively. 2 No-
tillage soil contained more clay and fine sand in the 0 —10 c¢m topsoil layer than the plough tillage soil. In the 0 —5 and 5
—10 cm soil depth the bulk density soil hardness and soil moisture were more under no-tillage than plough tillage.
Especially the soil hardness in 0 —5 5 —10 and 10 —20 cm under no-tillage were as much as 4.7 2.8 and 3.8 times

respectively. 3 Plough tillage practice decreased available K at the 0 —5 em depth by 77% compared to no-tillage. A

similar trend was observed for total N soil organic matter SOM and available P although decreases were lower than that
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of available K. A cross depths the concentrations of SOM were lower in the plough tillage soils than in the no-tillage soil

but differences were significant P <0.05 only at the 0 —5 ¢m and 5 — 10 e¢m depths. 4 Microbial biomass carbon

concentration under NT was 2. 1 times that of PT in the 0 — 10 cm soil depth.
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Table 1 The regression relationship between wind erosion modulus and wind velocity
R2
Treatment Regression types Regression equation Coefficient of determination
Plow tillage FT linearity y = 22.34x — 125.19 R*=0.99
No tillage NT power y = 0.0039x>% R*=0.98
* the same below
2 mg/m> min

Table 2 Effect of wind velocity on wind erosion modulus

Wind velocity m/s PT Plough tillage NT No-tillage / PT/NT
6.00 19.69 3.60 5.47
9.00 68.67 8.40 8.17
12.00 129.02 32.67 3.95
15.00 215.82 54.58 3.95
18.00 281.20 96.49 2.91
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Table 3 Soil particle size distribution under plough tillage FT and no-tillage NT
Depth em Treatment Clay Silt Very fine sand Fine sand Coarse sand
<0.002mm 0.05 ~0.002mm 0.01 ~0.05mm 0.25 ~0.10mm 0.25 ~2.00mm
0~10 FT 1.18 a 41.24 b 15.34 a 16.96 a 24.28 a
NT 1.69 a 43.86 a 16.15 a 14.52 b 23.78 b
10 ~20 FT 2.12 a 48.62 b 15.33 a 12.58 a 21.36 a
NT 1.14 b 52.01 a 13.59 b 11.06 b 22.19 a
20 ~30 FT 2.10 a 48.95 b 15.47 b 12.15 a 21.34 a
NT 1.25 b 51.52 a 16.94 a 12.44 a 17.83 b
5% Values followed by a different small letter denote significant difference at 0. 05 probability level
4
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0~5em 5~10ecm 10 ~20 ¢cm 3 4.7 2.8 3.8
3.2.2
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Table 4 Soil physical properties under plough tillage FT and no-tillage NT
Depth cm Treatment Soil compact kg cm > Bulk density g cm 3 Soil moisture content %
0~5 FT 0.90b 1.48b 1.25b
NT 4.25a 1.59a 4.35a
5~10 FT 0.98b 1.40b 3.00b
NT 2.77a 1.53a 8.39%a
10 ~20 FT 0.96b 1.37b 9.30a
NT 3.64a 1.51a 8.80b
20 ~30 FT 2.24a 1.46a 9.17a
NT 2.34a 1.27b 9.30a
5% Values followed by a different small letter denote significant difference at 0.05 probability level
20
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Table 5 Soil chemical properties under plough tillage FT and no-tillage NT
Soil depth cm 0~5 5~10 10 ~20 20 ~30
Available P mg/kg FT 10.70a 10. 00b 8.70a 3.00a
NT 10.80a 13.30a 5.80b 3.10a
Available K mg/kg FT 84.99b 76.03b 84.94a 74.97b
NT 150. 16a 84.97a 73.47b 79.02a
SOM % FT 1.70b 1.61b 1.70a 1.70a
NT 1.99a 1.78a 1.80a 1.76a
Total N % FT 0.12a 0.13a 0.13a 0.12a
NT 0.13a 0.13a 0.12b 0.13a
5% Values followed by a different small letter denote significant difference at 0. 05 probability level
3.2.3 . .
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Fig. 3 The microbial biomass C under plough tillage and no-tillage
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