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Effects of Short-termed Biochar Application on Hydraulic Properties of Different Types of

Soils
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Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100, China)

Abstract: A laboratory simulation experiment was conducted to investigate the influence of biochar application on hydraulic
properties of arable topsoils from ten regions in China. Biochar was incorporated into the soils at the volume rate of 0% (CO0), 5%
(C5), 10% (C10) and 15% (C15), respectively. The results indicated that the effect of biochar on soil permeability were
determined by soil texture, the saturated hydraulic conductivity declined in aeolian sandy soil and yellow loamy soil with high
sand content due to the application of biochar, which were decreased by 89.2% and 85.0% respectively when the application rate
of biochar was 15% (C15). However, the addition of biochar commonly increased the permeability of soils with high clay content,
especially for lateritic red soil, whose saturated hydraulic conductivity increased by 158.9%. Furthermore, the soil water-holding
capacity varied with the application of biochar, and C15 showed the most obvious difference. Applying biochar improved the
saturated soil water content by 0.7%-17.6% and water-holding capacity under low soil water suction. There were differences
among the effects of biochar addition on water-holding capacities of various soils at medium and high suction levels. The
application of biochar increased the water-holding capacity and residual water content but decreased a values of sandy soils,

while decreased the water-holding capacity, residual water content and wilting coefficient of loam and clay soils. The results can
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provide basic hydraulics parameters for water balance simulation considering biochar application, and provide a scientific basis

for the reasonable application of biochar into cropland soil.

Key words: Saturated hydraulic conductivity; Water retention curve; Field capacity; Maximum available water content; Biochar
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Table I Physiochemical properties of tested soils
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Table 2  Soil saturated hydraulic conductivities under different
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T A TR SRR (cm/d)
Co Cs C10 Cl15
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Fig. 2 Soil water retention curves under different biochar applied rates

3.0% ~30.5%. 4.5% ~45.8%; Hrh, X#F+AY 6,1
W e K (15.3% ~ 45.8%)

BRIAD + C5 PR n (EA AR NI, 203 C5
AP n (AT FRAAREAR AN, LAt BT AT A= 0 I o 45 Jon Ak 34
B8 n (AR (B 4A). BRUL, n (ERE LY
BRGNS A, C5. C10 Al C15 Ab3H43 5
9 CO 1Y 0.99 £ ~1.01 £, 1.00 f% ~1.03 £5F1 1.01
f ~1.04 fi5; 2t SR AE A C15 5 COo
SEFRAY n AB AR D 35 25 57 (P<0.05); AEW) B TS N
X KD 1 n (E WA /N o

YR BRI S BRI R C5 AbEE . LIHER
C10 5 C15 b3, L R AAD + Fr A7 b 3 o (B R (1A
4B), TFFEIREE N 1.8% ~ 17.4%., BINAEY)Fim S5
WA WL gt st EEE . St
AR o (EIERRF > TR o (EREE AR
BTSINE GG, Bt C15 AHE R o {3
IR, & Co Y 2.3 £5(P<0.05).

2.2.3  AEYIFUREIN BRI &
VI AN ISR T M 1) Je KA 3% K L FTRIRE K
A2 REEE K H R 5). RV BRI N &

http://soils.issas.ac.cn



230 BRAEESS . ARSI R A IR0 4K e e S 401
061 [1CO CIC5 mECI0ommcls
*) . .
_ M s .
+ N - .
04f
02f
=
5 oo | | | L L L L | L
B 02
S B 3
2w i
B
_H
0.1F

WL g ML S M M- GWE ML R L

Ty

3 TRIEYMRRAMEBTHLIEENEKE 6, (AFIESSKE 6, (B)

Fig. 3 Soil saturated water contents (A) and residual water contents (B) under different biochar applied rates
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Fig. 5 Field capacities (A), wilting coefficients (B) and maximum available water contents (C) under different biochar applied rates
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Fig. 6 Water retention curves of boichar and tested soils
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