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Impacts of Alternative Rotations and Different Crop Residual
Managements on Wind Erosion —A Case Study in
Wuchuan County Using EPIC Model
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Abstract: For decades, wind erosion has triggered dust/sand storms, which influence crop and livestock
productivity in Beijing and northern China. The EPIC (environmental policy integrated climate) field-scaled
simulation model was introduced [rom USDA-ARS, and used to assess impacts of improved crop rotations and
crop tesidue management practices on wind erosion in Wuehuan County of Inner Mongolia. The results indicate
that preservation of crop stalks or delayed crop residue harvesting as well as altering current crop rotation systems
by expanding corn, naked oats, and rapesced production, rather than peas which leave more proportion of naked
top soil, can significantly reduce wind erosion, thus diminishing the severity of dust/sand storms in North Chi-
na. Saving and protecting topsoil over time will sustain land productivity and has long-term implications for im-
proving conditions of rural poverty in the region.
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Fig.1 The monthly even wind velocity in Wuchuan County
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Table 1  Estimates on the amount of annual wind erosion under different rotation and stalks handling

F A B Kol (ot EREWRLNE Al R (b)) VERAE LR
Fime F’f . A_mounl f’f Reduced top soil depth Crop rotation Amount f’f Reduced log]soil depth
remering stcks wind erosion by wind erasion pattern wind erosion by wind crasion

10 A Oct 57 4.3 MCWPP (DBase) 57 4.3

1 H Jan 36 2.7 MCWP 54 4.1

2 A Feb 36 2.7 CWFP 56 4.2

3 F Mar 33 2.6 CWM 44 3.3
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%2 TERMEAXEY-REFEEFEN Pair-wiset M (LSD)

Table 2 Pair-wise test for the significance of yield differences within various rotations

T (R85t A A 43 TR s &Y BB T
Type of T value Average Number ol sample T reatment Rotatien pattern  Whether stock removing
%% Com A 2.82 12 2 "MCWPP 7 No
A 2.39 12 1 MCWPP(L3ase) B Yos
A 2.36 15 4 Cwrp B Yes
R 2.25 20 5 CWM £ Yes
B 2.19 15 3 MCWP B Yes
B 2.09 15 6 MCPP B Yes
4 G Peus A 0.97 12 2 MCWPP % No
B 0.78 12 1 MCWPP(Rase) £ Yes
B 0.74 15 4 CWPP B Yes
B 0.64 15 [ MCPP £ Yen
S5 K Poto A 2.02 12 2 MCwpp & No
A 1.95 15 3 MCWP B Yes
A 1.93 15 4 CWPP B Yes
A 1.77 15 6 MCPP B Yes
B 1.58 12 1 MCWPP(Base) B Yes
# % Rapeseed A 1.4 12 2 MCWPP & No
)i 1.11 15 3 MCWP 2 Yes
B 1.08 12 1 MUWPP( Base) B Yes
B 1.02 15 ] MCPP B Yes
B (.92 20 3 CWM & Yes
A& Wheat A 1.06 20 5 CWM B Yos
A 0.99 12 2 MCWPP T No
A 0.9 15 3 MCWP B Yes
A 0.89 15 4 CWPP B Yes
B 0.64 12 1 MCWPP( Base) 2 Yes
%3 HEERHDEENNOSTSH(GLM 1 LSD)
Table 3 Statistical analysis for estimating amount of the wind erosion{ GLM and LSD)
T #H25) R AR B LEA)
ik 1 Lk | . o
Type of A Number of Treatment Rotation TI'ime of stock removal
- T value VErage sample reatme pattern {month)
e oy A 68 60 6 MCPP L0
Crop rotation B 57 60 3 MUWPP( Base) o
B 56 60 4 CWPP 1o
B 54 60 3 MCWP 0]
C 44 60 5 CWM 1o
D 23 60 2 MCWPP x
Lg ik A 57 60 1 MCWPP( Base) 0
Stock removal B 36 60 7 MCWPP 1
B 36 60 8 MCWPP 2
i) 35 60 9 MCWPP 3
C 31 60 10 MCWPP 4
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