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Effects of Biochar on Physicochemical Properties of Dry Land Acid Red Soil
WANG Kunyan, GUAN Huilin, LU Jun, XU Wumei'
(School of Energy and Environment Science, Yunnan Normal University, Kunming

650500, China)

Abstract: The acid red soil is widespread in south China which characterized as low pH and water holding capacity. Biochar, a
cheap and widely used carbon-rich material, has shown the potential to ameliorate the degraded soil, but its effects on the dry land
acid red soil are still unclear. Hence, a pot experiment of aridity simulation was conducted with different application content of
biochar (0, 1%, 2%, 3%, 4%) added in the acid red soil and watered with 1 L distilled water equally, then soil water content, pH,
electric conductivity, NH;-N, NO;-N and available phosphorus were measured after one month of aridity simulation. Results
showed that soil pH, electric conductivity and available phosphorus increased and NH;-N decreased significantly with the
increase of biochar application, while NO;-N changed insignificantly. A quadratic relation was observed between soil water
content and the content of biochar application, soil water content was decreased significantly under low application content (1%)
but increase significantly under high content of application (4%). This study provides a basis for the biochar application in
ameliorating the acid red soil in south China.

Key words: Biochar; Acid red soil; Physicochemical properties; Soil amelioration
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Table I One-way ANOVA for effects of biochar on soil properties
+ e R AR ok IR df SS 52 F P
TSR Ak PR (8] 4 23.394 5.848 8.059 <0.001
APy 20 14.514 0.726
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SR b3 ] 4 7.974 1.993 221.489 <0.001
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NO;-N Ab 2 8] 4 360.096 90.024 0.896 0.485
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Rk Ab ] 4 258.899 64.725 27.574 <0.001
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Effects of biochar on soil physicochemical properties
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Fig. 1

http://soils.issas.ac.cn

A=W (%)



506 + b 8525
220.0F (A) — Linear R=0.287, P=0.006 7.50F (B) R*=0.851, P<0.001
----- Quadratic R*=0.488, P=0.001
]
= 2000}
=z
e
Eﬂ% 180.0}.
&
B
H 1600}
140.0 L . 4.30 ! | | !
2.00F (O R*=0.973, P<0.001 140 (D) R=0.242, P=0.012
150} 120}
g .
< Z. ° .
2 & 100} .
E 1oot z : . . .
kg = 080 ) .
£ 050} 060k . : . .
E 2 _ F — Linear R=0.749, P=0.001
E) R=0.061, P=0.773 ® 2 Cubic R*=0.846, P=0.001
60.00f . 15.00} $
2 . T2
g 45.00f . : : 2
b * = ~ 10.0
;S M- : o
< 3000} . . §§
% X 500
“ 1500} '
1 1 1 ! | 1 1 1 1 1
0 i 2 3 z 00055 i P 3 7
R AN (%) AR R A IR (%)

2 HIEBACMRMEEYRREMSE T LIEE

Fig. 2 Changes of soil physicochemical properties with different application content of biochar
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Fig. 3 Changes of soil ammonium nitrogen and available phosphorus with pH
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Fig. 4 Structural equation modeling showed the causal effects of
soil biochar, pH, ammonium nitrogen and available phosphorus
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