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Effects of Biochar Additions on Moisture Content and Depletion of Loessial Soil

Ma Lingyun', Zhang Fengbao''?, Yang Jiayan', Li Yuanyuan®, Yang Mingyi'"*
(1.State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau ,
Institute of Soil and Water Conservation, Northwest A& F University » Yangling » Shaanxi 712100, China ;
2.Institute of Soil and Water Conservation s Chinese Academy of Sciences and Ministry of Water Resources ,

Yangling » Shaanxi 712100, China ; 3.School of Agricultural Sciences » Zhengzhou University s Zhengzhou, Henan 450001, China)

Abstract: [ Objective] The influence of biochar additions on water storage and water retention capacity of
loessial soil during the rainy season was clarified in order to provide basic theoretical support for the scientific
use of biochar and to improve soil on the Loess Plateau and determine the reasonable amount of biochar
application. [ Method] A multi-layer integrated soil moisture-temperature measurement system (JDTS-01)
was used to make fixed point observations of soil moisture in a Loess Plateau field. The measured data were
corrected by the field correction method. The dynamic change, recharge, and regression of water in the
0—40 cm soil layer were studied. Bivariate correlation analysis was conducted to determine the influencing
factors and the relative importance of soil water recharge and regression under different levels of biochar
addition. [Results ] @ Low biochar content increased deep soil moisture, while high biochar content increased

surface soil moisture. On the whole, biochar additions increased soil moisture content. A biochar content of
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2.5% may be the inflection point affecting soil water infiltration and evaporation. @ After the addition of
biochar, the water content in 0—20 cm soil layer increased, and the water content in 20—40 cm soil layer
decreased. The water addition occurring due to rainfall could largely remain in the soil surface layer, and this
effect on surface soil water content was greater when the biochar addition was larger. Water in the 0—20 c¢m
soil layer with biochar dissipated faster, while the water in the soil without biochar penetrated deeper into the
soil layer. @ The addition of biochar can promote soil water recharge and weaken soil water regression,
thereby increasing loessial soil water storage after rainfall. [ Conclusion ] Biochar additions can improve
loessial soil water infiltration characteristics, reduce deep infiltration of soil water, and increase soil water

storage in the topsoil on the Loess Plateau. These effects of biochar additions were more significant when the

addition levels were greater than 4%.

Keywords: biochar; soil properties; soil moisture; moisture content; moisture depletion; loessial soil
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Table 1 Main properties of loessial soil under different treatments
3 pH & HE/(geem™®) LB R/ % HH ) 4 7K 4/ 26 ff/(g - kg ) LR /(g kgD
B, 8.71 1.19 34.43 30.35 17.65 0.54
B, 8.52 1.14 40.57 33.99 23.24 0.65
Bz 8.64 1.09 42.65 33.48 29.50 0.70
B, 8.83 1.08 44,11 34.35 38.51 0.78
B, 8.94 1.00 53.06 39.93 52.58 1.04
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Table 2 Corrected regression equation of soil moisture content

LY 3 ZHEE/ cm [nl )5 5 e R*

0—10 y=2.8853 x—8.658 6  0.95
10—20 y=2.667 3 x—4.708 2 0.87
Bo 20—30 y=2.522 6 x—5.2070  0.90
30—40 y=2.587 1 x—7.1371  0.87
0—10 y=3.520 3 x—5.4241  0.88
10—20 y=3.997 6 x—5.141 8  0.87
B, 20—30 y=2.596 1 2—0.798 9  0.85
30—40 y=1.062 2 x+5.6121  0.80
0—10 y=2.320 6 x—6.697 4  0.88
10—20 y=3.112 9 x—5.444 1  0.87
Bas 20—30 y=3.058 9 x—4.0111  0.91
30—40 y=2.4852x—3.126 0  0.91
0—10 y=2.044 2 x—5.9051  0.91
10—20 y=2.526 5 x—5.194 4  0.87
By 20—30 y=1.561 2 x—0.676 0 0.86
30—40 y=2.462 8 x—15.500 0 0.90
0—10 y=1.666 4 x—1.7421  0.85
10—20 y=2.9854 x—6.186 1  0.92
By 20—30 y=3.9281 x—1.196 0  0.86
30—40 y=3.142 9 x—6.200 8  0.87
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Changes of soil water content in different soil layers under biochar addition treatment
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Fig.2 Changes of soil water supplyment in different soil layers under biochar treatment
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Fig.3 Changes of soil water regression in different soil layers under biochar treatment
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