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Amelioration of Ultisol Acidity by Biochars Derived from Canola Straws from Different Areas
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Abstract: The biochars were prepared from canola straws collected from Yingtan in Jiangxi Province, Xuancheng in Anhui
Province, Nanjing and Huaiying in Jiangsu Province, respectively, at 500 °C under anaerobic condition. The pH values, contents
of base cations and carbonates in these biochars were measured. The amelioration effects of biochars on an acid Ultisol collected
from Xuancheng, Anhui Province were examined with incubation experiments at 20 g/kg addition level of the biochars. Results
showed the biochar of canola straw from Yingtan had the lowest pH value, contents of base cations and carbonate, followed by
the biochar of canola straw from Xuancheng, and the biochars of canola straw from Huaiying and Nanjing had the highest pH and
the contents of base cations and carbonate. The amelioration effects of these biochars on soil acidity of the Ultisol followed the
order: Huaiying > Nanjing > Xuancheng > Yingtan, consistent with pH, the contents of base cations and carbonate in these
biochars. Therefore, the amelioration effects of crop straw biochars on acid soils depended not only on the pyrolysis condition and
crop residue types, but also on the sites of crop straw collected.

Key words: Canola straw biochar; Different areas; Base cations; Soil acidity amelioration
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Table 1 Basic properties of tested acid soil from Xuancheng of
Anhui Province

eI AR (cm) pH A HLEI (g/kg) PHESF3cHit (mmol/kg)
EaR: 0~20 410 1546 98.87
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TS, FETRAIETIOA 240 ml R ERAR
B e Sk R 2 R R R A 70%, AR S At
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SRR e, BTG E T 25 °oC fHIR BSR4 b s 57
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Fe RO KR EAE . BESRA USRI X
T, BB 60 H i .

5 738 A0 R 7 3k D E R e
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Table 2 pH values and contents of exchangeable base cations in
soils of canola straws-producing areas

LR EE (mmol/kg)

FEFF7 4 pH

K* Na®  1/2Ca*" 12Mg* B
VIVEME® 5.10d 5.11a  1.93a  6.03c 451c  1757¢
TREW 554¢c 3.83b 328a 17.11c 398d 2820c

e

TIHHEL 6.79b 257¢  233a 11691b 2945a 151.26b
VLA HER] 8.13a 1.61d  4.48a 428.19a 10.38b 444.65a

e [FFVEE NG FRER R F A R R RS A e 25 51k P
<0.05 B HEKF-, TR,

— AR, AL A BH S -5 9 P BH
RS ECRFYIN, AR A K fe b 2eii o HAR
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Table 3  Basic properties of biochars of canola straws from different regions

FEFE = it (%) pH 2 Wtk ER FE (mol/kg) BRERER (%)
K* Na* 1/2Ca%* 1/2Mg?** B

VLV 18.74b 735¢ 0.04d 0.01d 0.11b 0.01 ¢ 0.17d 1.63d

LRUE I 24.55a 9.30b 0.75b 0.10 ¢ 0.08b 0.03b 0.95¢ 2.19¢

YL A 2592 a 9.61 a 0.80 a 0.74 a 0.20 a 0.04 a 1.78a 4.14b

LI HER 26.16 a 9.31b 0.36 ¢ 0.45b 0.23a 0.03b 1.07 b 513a
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Fig. 1 Correlation of exchangeable base cations in soils with exchangeable base cations (A) and pH value (B) of biochars
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Table 4 Effects of biochar on pH value, exchangeable base cations and exchangeable acid of Ultisol

T AT 7= 4 et £ H (mol/kg) pH Atk H Rtk Al M NERR
K* Na* 1/2Ca** 1/2Mg** AR (mmol/kg)

Xif i 4.86¢ 1.21d 798¢ 3.72d 17.78 ¢ 4.05¢ 4.14a 5597 a 60.11 a
VLG 5.89d 1.54d 18.36 d 4.69 ¢ 3049 d 4.42d 3.85 ab 35.86b 39.71b
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PN E 20.95 a 18.99 a 3123 b 7.05b 7822 a 4.66b 2.67 ab 17.48 cd 20.15 cd
VLI HERA 11.85¢ 1420 b 38.75a 6.99b 7179 b 4.86a 1.18 b 11.85d 13.03d

100 -

¥ =30.423x +29.342
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Fig.2 Correlation between exchangeable base cations in biochars
and amended Utisol
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Fig.3 Correlation of exchangeable base cations in biochars with pH value and exchangeable acid of amended Ultisol
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