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Table 1 Effect of tillage machinery on straw mulch and ground roughness
Coverage Relative Coverage Relative
Machinery decrease ground Machinery decrease ground
(7)) roughness [€ZD) roughness
Burning straw 95 0.0 No-till 0 0.0
Run-round plough 90 1.0 Surface cultivator 26" 0.6
Disc plough 60 1.0 Subsoilling cultivator 20% 0.2
Driller 35 0.6 Sowing machine 20% 0.4
Aerofoil shovel 20 0.3 Disc harrow 25* 0.8
Duck-foot shovel 17.5 0.7 Winter fallow 15* 0.0
Cultivator 10 0.2
% ;o % R 0~1. 0,
1,

Note: * The experiment results in Shanxi Province; * * The relative effect of machinery on ground roughness with the value range of 0

~1. in which, 0 represents the effect of no-till and 1 represents the effect of run-round plough.
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Table 2 Statistical relationship between simulated and observed value of runoff
(mm) Linear regression
Treatment CN r/O Standard
¢ deviaton Slope Intercept R?
STCN 82 1.07 2.58 0.99 0. 24 0. 86
STNN 88 0. 89 3. 10 0.94 —0. 20 0. 89
NTCN 77 0.99 1. 68 1. 06 —0.18 0. 90
NTCC 85 0.99 4.73 0. 88 0.77 0. 87
CK 87 1. 06 2.31 1. 00 0.13 0.90
NTNC 91 0. 89 3.81 0. 82 0. 20 0. 89
. P/O . Note: /O means the ratio of predicted value to observed value.
3 100 cm (mm)
Table 3 Simulation of soil moisture content at 0~100 cm under different treatments
(mm) Linear regression
Treatment r/o Standard
reatmen deviaton Slope Intercept R?
STCN 0. 94 10. 99 0.98 —2.87 0. 82
STNN 0.97 9. 64 1. 06 —5.65 0. 82
NTCN 0. 96 6.63 1. 06 7.91 0. 94
NTCC 0.97 9.95 1.03 4.21 0.83
CK 0.99 9.15 1.11 —7.84 0. 85
NTNC 0.96 8.78 1. 05 —6.41 0. 83
. P/O . Note: P/O means the ratio of predicted value to observed value.
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A model of runoff and soil water balance under mechanized
conservation tillage

WANG Xiao-yan, GAO Huan-wen, LI Hong-wen
(Department of Agricultural Engineering , College of Engineering,
China Agricultural University, Beijing 100083, China)

Abstract; Based on field experiments and PERFECT model, a model of runoff and soil water balance
was set up to assess the impacts of conservation tillage practices in dry land areas of Northern China.
Supplied with local soil and crop parameters and daily climate data, the model can simulate runoff and soil
water balance on daily basis to evaluate different conservation tillage systems and to assess their
adaptability to different climate or soil conditions. According to the characteristics of conservation tillage,
the procedure of runoff prediction using USDA Curve Numbers was modified in this model by
incorporating the effects of residue cover, tillage, field slope and rainfall intensity etc. A simplified
Priestley — Taylor equation was employed in the model to calculate potential evapotranspiration, and the
effect of residue cover on evapotranspiration was also considered. Preliminary results of model calibration
and validation showed that the model explained 80% ~90% of the variations in daily runoff and 82 % ~
94 % of the variations in soil water content.

Key words: conservation tillage; surface runoff; water balance; model; Curve Number
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