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Table 1 Basic properties of red soil
pH CEC
(g/kg) (g/kg) (g/kg) (mmol./kg) (cmol./kg)
K+ Na+ Ca2+ Mg2+ A13+
4.02 18.24 34.40 6.04 4.4 1.9 23.3 4.9 53.8 12.05
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3 2 Yuan
(ZL 201002068383459.3) 31 (21
F2 3MEYMRRMEEMER
Table 2 Major properties of biochars
pH 9.35 10.15 10.43
(cmol/kg) 36.79 167.59 186.90
CEC(cmol./kg) 81.43 115.67 103.12
(cmol./kg) Ca** 16.09 58.14 24.33
Mg** 2.59 11.21 5.61
K' 8.42 16.45 15.28
(cmoly/kg) Ca®' 22.51 183.87 107.79
Mg** 2.80 4753 66.97
K 15.39 158.58 111.92
Na' 237 35.11 4.63
43.07 425.10 291.41
P(cmol/kg) 6.02 9.50 8.70
C(g/ke) 335.1 537.5 397.1
N(g/kg) 8.0 17.9 20.9
(cmol/kg) 33.0 69.6 91.5
1.2 1.2.2 2010 9
1.2.1 7
10 g/kg 20 g/kg 5 3 375 kg/hm®
3 375 kg/hm? 7 500 kg/hm?
10 g/kg 20 g/kg 10 g/kg 7 500 kg/hm®
20 g/kg 10 g/kg 2mx10m 3 10
20 g/kg 2011 5
200 g ( 2mm ) 2011 2012 2013 9
5cm
10
70% pH
1.3
25C 3 1 SPSS15.0
3 60 2 7 14 24 2
36 48 60 pH
60  (0.25 mm) 1: 2.1 pH
2.5 pH 1.0 mol/L 1 2
pH
1.0 mol/L pH
Ca* Mg2+ K 3
Na" - 20 g/kg
1 (ECEC) pH(P<0.05) 10 g/kg

pH
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pH 55r1
- > 521
’ y=0.028x+39768 ¢
« 2 R*=0.960 6
pH ( 2 - 491
(R*  0.960 6 = el
pH Yuan 38 43
409 10 20 30 20
B BIARR: (mmol/kg)
OH
H 2 HEYIRRBIEMAESMRELE pH XA
p Fig. 2 Correlation between alkalinities added in biochars and soil
H H pH after amelioration
20 g/k
Ca2+ Mg2+ K+ Na+ g/Kg
H" AP 60
pHL!O-11 pH 2 pH 0.16
pH pH
S8 —CK . m -FHER(10) —a—FAEH20) pH (1
- < - FEEREFFIR(10) —o—TEAEFEFF12(20)
—a— IMSEREFF5(20) - & - IISEREFF52(10) pH (1 2)
> w pH
Vﬁ\ﬁ\&\&/_&_\ﬁ (
jany L
= 4.8 9--@._@__ )
s--g---zs--II%ZI:Z::;::::Z§ZIZZ:§ (P<0.05)(  3) pH
431
38 0 1.5 3IO 4IS 6|0
FEFRINR] (d)
( 10 20 10gkg 20 g/kg ) =
1 EREFEEPAREYRRILIE pH BTG >
Fig. 1 Effects of different biochars on pH dynamics of red soil

during incubation

R3 BHATNARNEYRRY LR pH. JB|UREET. JRMUER. BYUEETIIREECEC)EEIGMEMT M
Table 3  Effects of different biochars on pH, exchangeable base cations, exchangeable acidity, effective cation exchange capacity, and base
saturation in red soil at the end of incubation

pH (mmol/kg) ECEC
(mmol./kg) (mmol./kg) (%)

Ca** Mg*t K* Na*
4.02 f 23.26d 4.09 £ 441 ¢g 193¢ 33.69 £ 5427 a 87.96d 38 f
10 g/kg 4.07 f 24.96d 4.16 £ 531f 1.71¢ 36.14 £ 51.49b 87.64 d 41l e
20 g/kg 4.16 ¢ 25.38d 4.86¢ 6.95¢ 290 ¢ 40.09 e 46.10 ¢ 86.18 d 46 d
10 g/kg 4.55¢ 33.10¢ 10.53 ¢ 15.99d 2.04 ¢ 61.66 d 28.52d 90.18 ¢ 68 ¢
20g/kg 5.14a 52.19a 16.76 a 25.85b 2.04 ¢ 96.83 b 540¢g 102.24 b 95a
10 g/kg 4.41d 4437b 9.63d 19.33 ¢ 4.52b 77.84 c 26.67 ¢ 104.52 b 74 b
20g/kg 4.78b 5436 a 12.78 b 32.13a 6.14 a 10542 a 8.02 f 11344 a 93 a

P<0.05
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Fig. 3 Effects of different biochars on soil available phosphorus
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Fig. 4 Effects of different biochars on soil pH in the later 3 years
after biochar application in field plot experiment
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Fig. 5 Effects of different biochars on canola yield in field plot
experiment
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Amelioration Effects of Crop Residue-derived Biochars on
Soil Acidity and Canola Yield in Red Soil

LIJ iu-yul, ZHAO An-zhen', YUAN Jin-hua®, XU Ren-kou'"

(1 State Key Laboratory of Soil and Sustainable Agriculture(Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 Academy of Agricultural Sciences of Gansu Province, Lanzhou 730070, China)

Abstract: Peanut straw and canola straw biochars produced with self-made biomass carbonization furnace and rice hell
biochar collected from a gas gasification station were used to investigate amelioration effects of crop residue-derived biochars on
soil acidity and canola yield in red soil. Results indicated that the application of all the three materials effectively increased soil
pH and decreased soil exchangeable acidity. The amelioration effects of the biochars were primarily dependent on their alkalinity.
Application of peanut straw and canola straw biochars significantly increased soil exchangeable base cations, available
phosphorus, effective cation exchange capacity and base saturation, and thus increased the canola yield under field conditions.
Soil pH for the treatments with peanut straw and canola straw biochars applied still higher than that for the control after 3 years of
the soil amended with the biochars, suggesting that the ameliorating effect of the biochars on red soil is lasting. The amelioration
effect on soil acidity and fertility in the red soil intensified with the application rates. Thus, peanut straw and canola straw
biochars are good amendments for acid red soils.

Key words: Biochar; Amelioration; Acid soil; Canola yield



