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Effect of Biochar on Soil Hydrodynamic Parameters under Different Slopes
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Abstract; In order to explore the effect of applying biochar on the post-effects of soil hydrodynamic
parameters on different slopes, the experimental study on soil hydrodynamic effects was carried out for two
consecutive years after the application of biochar under three kinds of terrain slope conditions. The effects
of biochar applied to different slopes on soil water constant, soil water characteristic curve, specific water
capacity, unsaturated hydraulic conductivity K(h) and unsaturated diffusion rate D(@) were
investigated. The results showed that the application of biochar could increase the soil water holding
capacity and saturated water content in the same year and the next year, and the growth rate was
increased with the increase of slope. Biochar factors had significant effects on soil water constants within
two years (P <0.015), while slope factors had no significant effect (P >0.05), which meant that
biochar factors were more pronounced. Within two years, the soil moisture content was increased under

various soil suction conditions, soil water holding capacity was increased, and it was positively correlated
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with slope of terrain and negatively correlated with age. Biochar increased the soil specific water capacity
within two years, and the water supply capacity was strengthened, the maximum water capacity increase
was 1. 830207 x 10 > ¢m’/cem*. The slope of terrain had no obvious effect on K(h) , but the application
of biochar could increase K(h) and the soil water conductivity was enhanced. In 2016 and 2017, K(h)
was increased by a maximum of 239. 61% and 164. 04% , respectively. The application of biochar could
reduce D( @) and inhibit the horizontal movement of soil moisture. As the increase of slope of terrain, the
suppression effect was enhanced. The effect of biochar application on the soil hydrodynamic parameters in
the first year was greater than that in the next year. The research results can provide a theoretical basis
for the protection and utilization of agricultural soil and water in sloping farmland in the black soil region
of Northeast China.

Key words: straw biochar; different slopes; black soil region; soil hydrodynamic parameters; post effect
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Fig.1 Schematic of experimental device for soil

saturated hydraulic conductivity
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Fig.2  Schematic of experimental device for soil

water diffusion rate
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Tab.2 Soil moisture constants of each treatment
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Tab.3 Fitting parameters of Van Genuchten model for each treatment
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Fig.3  Soil water characteristic curves of different

slopes with application of biological carbon
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Tab.4 Changes of soil volumetric water content with suction in different slopes sloping farmland by biological carbon treatment

JE T3k 3k B/ (em® - om = R/ %
A

h/cm 1.5° 3° 5° 1.5° 3° 5°
0 0.0102 0.016 1 0.0326 2.11 3.37 7.06
10 0.007 1 0.0107 0.024 1 1.53 2.48 5.76
30 0.0165 0.0143 0.0217 4.61 4.02 6.49
50 0.0393 0.0433 0.0537 12.03 13.52 19. 06
100 0.0267 0.0252 0.039 2 9. 46 9.06 15.83
300 0.029 6 0.0237 0.0327 13.07 10. 69 16. 50
500 0.0186 0.023 4 0.0343 8.93 11. 81 19.71
2016 1000 0.0185 0.019 1 0.0309 10. 20 11.09 19. 85
3000 0.016 4 0.0198 0.0212 10. 83 13.70 16. 30
4000 0.0153 0.0150 0.017 3 11. 06 11.79 14.03
5000 0.014 8 0.0157 0.017 5 11.39 12. 65 15.26
7 000 0.0138 0.017 3 0.0189 11.07 14.94 17.85
9000 0.0554 0.048 0 0.0599 19.11 13.32 21.94
SRR AR 0.2822 0.2925 0.404 0 8.16 8. 69 14. 21
0 0.0120 0.0152 0.029 6 2.60 3.19 6.41
10 0.005 1 0.008 1 0.024 7 1.10 1.88 5.91
30 0.0158 0.0154 0.0205 14.01 13.56 18.52
50 0.0372 0.0398 0.0532 11.39 12.43 18. 88
100 0.027 2 0.0242 0.0385 9. 64 8.70 15.55
300 0.0254 0.023 1 0.0313 11.21 10. 42 15.79
2017 500 0.0157 0.0227 0.0337 7.53 11. 46 19. 37
1000 0.017 1 0.0183 0.0300 9.43 10. 63 19.27
3000 0.0159 0.019 4 0.0222 10. 50 13.43 17. 06
4000 0.014 2 0.014 2 0.0167 10. 27 10. 53 13.54
5000 0.0137 0.0163 0.0170 10. 55 13.13 14. 82
7 000 0.0108 0.0170 0.0182 8. 66 13.90 17. 19
9000 0.058 6 0.048 2 0.0619 16. 36 14. 68 21.20
SRR b 0.2687 0.2819 0.3975 7.77 8.37 13.98
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Tab.5 Water capacity of soil with different slopes

under suction of 1 000 cm em’/em®

b 2016 4 2017 4F

CKI. 5 2.86270 x 10 ~* 1.15581 x10~*
TI.5 1.446 71 x 10 3 1.27733 x10°*
CK3 2.624 83 x10°* 1.03998 x 10 ~*
T3 1.54502 x 10 3 1.23999 x10 ~*
CK5 1.69303 x 10 ~* 8.001 60 x 10 ~°
T5 1.999 51 x 10 ~* 1.290 16 x 10 *
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Fig.4 Unsaturated water conductivity of soil on

different slopes with application of biological carbon
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Fig.5 Water diffusion rate of unsaturated soil on

different slopes with application of biochar
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Tab.6 Fitting equation parameters of water

diffusion rate and soil water content

P ik P b [E
CK1.5 2.16 78.652 1 0.984 6
T1.5 3.35 56.798 5 0.986 1
CK3 1.63 44.154 6 0.989 7

2016
T3 1.02 68.8715 0.984 1
CK5 1.54 36.486 2 0.986 4
T5 0.95 52.464 1 0.988 2
CK1.5 1.35 67.923 8 0.996 3
T1.5 3.25 35.147 8 0.9670
CK3 1.18 54.3327 0.998 4

2017
T3 1. 44 43.214 6 0.9954
CK5 0. 66 63.4399 0.9899
T5 0.28 47.3959 0.998 5
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