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Effect of biochar on farmland soil and planting security of soybean in mining area

JIANG Shao—jun, LIU Jun—guang, LIU Ling-ling, LIU Yue—hong, HUANG Ren—long,SHU Yue—hong’

(School of Chemistry and Environment, South China Normal University , Guangzhou 510006, China)

Abstract: Experiments were carried out to study the effects of lychee wood biochar addition (T1, 10 t-hm™; T2, 20 t+hm™; T3, 30 t-hm™)
on the safe cultivation of soybean in the acidic farmland soil of a mining area with moderate As and Pb pollution. The effects of biochar on
soil physicochemical properties, and the content and speciation distribution of As and Pb were investigated .The impact of biochar addition
on soybean production and uptake of As and Pb were also discussed. The results showed that the application of biochar significantly in-
creased soil pH (P<0.01), and the content of soil CEC and organic matter (P<0.05),by 6.9%~21.4%, 0.7%~4.8%, and 21%~44%, respec-
tively, compared with the control. With the increase in hiochar addition, the total amount and ratio of bioavailable portion of As (except for
T1) and Pb in soil decreased gradually. The addition of biochar significantly increased soybean yield with the highest obtained from T3,
which increased soybean yield by of about 9.44 times that of the control. As and Pb uptake by soybean also decreased with biochar addition
and T3 treatment might guarantee the safe cultivation of soybean in the tested soil. Overall, the results of this study provide a scientific basis
for safe cultivation in a mining area.
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Table 1 Elementary properties of the soil

pH A HL/g kg MR /g kg™

AW /mg - kg™

% /g kg As it /mg kg™ Pb ¥ &/mg kg™

4.02 19.01+1.01 21.5+7.60

19.5+10.20

0.759+0.31 45.50 591.00
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Figure 1 Effect of biochar application on As and Pb contents in soil
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Figure 2 Effect of biochar application on available As and Pb content in soil
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Figure 3 Effect of biochar application on distribution of As and Pb in soil
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Figure 5 Effect of biochar application on DOC content in soil
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Table 2 Effect of biochar application on basic physical and chemical properties of soil

T0 Tl ™ ]
TR Tl PR koRRL  WER FRRE AORRL WEE FRARE AGREE R0 FREE koRRL
pH 4.02 4.14 425 430 432 450 4.80 477 4.89 5.12 492 5.10
CEC/  9.64:057 9.68:035 9.67:0.31 9.71x0.37 0.75:024 9.67+025 9.87+0.54 9.86:045 9.73:033 10.11x0.21 10.230.37 9.89:0.32

cmol kg™
FHUR/ 1901101 18.92:0.79 18.54:0.92 23.0120.79 22.56+1.02 21.78:036 24.97:0.79 24.79+1.10 24.69+0.92 27.43:039 26.17:049 25.83x0.72
grkg'
R3 EMRAKREFTER As PhEERIEME (2=15)
Table 3 Effect of biochar on soybean yield and As, Pb contents(n=15)
sl ERls - A ke Phime - ke ST st T
IR TE R R it R Lics R As Pb
TO 1027112 21.20£574 2.78+1.01 546x036 0.14x0.04 132+5.4 0.68+0.09 028 34 3.87 5 Y
T1  15.23+2.05  30.15+4.11 3.15+0.97 5.92+024 0.16+0.06  90.6+4.6 0.3620.05 032 18 2.09 Hh Y5
T2 16.00+3.37  35.79+7.81 5.14+0.56 4.24+0.32 0.11x0.05 94.7+4.8 0.34+0.10 0.22 1.7 2.01 TGy
T3 107.25+25.76 170.50+45.60 14.37+3.10 4.08+0.38 0.06x0.07  60.2+3.2 0.12+0.04 0.12 0.6 0.70 e
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Table 4 The different biochar application rate and the correlation between the indicators

AWy Bt fin i 1 0.994%%  0.972% 0.988* 0.849 -0.357  -0.963*  -0.861  -0.945%  -0.983*%  -0.974*
pH 1 0.972+ 0.970% 0.831 -0.451  -0.929%  -0.888  -0.905%  -0.969*  -0.946
CEC 1 0.930 0.935 -0.459  -0916  -0.947  -0.883  -0.989%  -0915
AL 1 0.801 -0.220  -0.985%  -0.773  -0.978*%  -0.964*  —0.996**
PNISREELY/ by 1 -0.329 -0.840 -0.903 -0.803 -0.929 -0.807
T ASH RS 1 0.098 0.688 0.031 0.324 0.138
4P A RS 1 0.739 0.997#%  0.965%  0.996%*
K As w5 1 0.685 0.890 0.739
KGPhEER 1 0.942 0.993#
8 As i 1 0.959*
+ 4 Ph 1

TE 4 3R7RTE 0.05 /KCF EARSGHE R KR TE 0.01 KF_EAR R L 3 5 n=15.

Note: *indicates significant correlation at 0.05 level; ** indicates significant correlation at 0.01 level ;n=15.
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