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Abstract: This paper is aimed to research the impacts of different biochars(0,1%,2%,4% ), including maize biochar and phytolacca
root biochar, on rape growth and the soil Cu availability in the Cu—contaminated red soil via a series of pot experiments. The results showed
that, compared with the control, the addition of two kinds of biochars could increase the biomass of the rape. In low Cu—contaminated red soil,
added 4% maize biochar and phytolacca root biochar increased the biomass by 21.2 times and 67.9 times; however, the biomass were in—
creased by 8.6 times and 109.6 times under high Cu—contaminated soil. The addition of phytolacca root biochar could increase the soil pH
significantly, which has been increased by 0.4~1.6 units with the addition of phytolacca root biochar in low Cu—contaminated red soil, and it
had 0.25~1.35 units more than that with maize biochar; In high Cu—contaminated red soil, with the addition of phytolacca root biochar, soil
pH was increased by 0.33~1.52 units, which was 0.3~1.25 units higher than maize biochar. There was a significant effect on reducing the soil
Cu availability with the addition of the two biochars. Among them, 4% addition of maize biochar and phytolacca root biochar could reduce soil
available Cu content by 21.9% and 45.2% in low Cu—contaminated soil, however, it was decreased by 41.9% and 53.8% in high Cu-contami—

nated soil. Both of the two biochars were able to reduce the Cu accumulation in rape, where there was a decrease by 21.2% and 67.8% with
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the addition of 4% maize biochar and phytolacca root biochar under low Cu—contaminated soil, and it was decreased by 19.9% and 66.8% in

high Cu-contaminated soil respectively. Both of the biochars could ameliorate the acidity and Cu availability in the red soil, enhance the

biomass of the rape and reduce the Cu accumulation in rape, but phytolacca root biochar had more effective influence than maize biochar.

Keywords: biochar; Cu—contaminated soil; bioavailability; soil available Cu
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Table 1 Physical and chemical properties of tested soil

HARMF  pH{E  CEC/cmol kg™ Fhoki/% B 48/% HHLF/g kg™ 2R/g-kg'  EWfilg-kg! B /mg-kg!  44/mg kg
FaR: R 4.51 49 38.3 24.5 14.9 0.54 0.44 70 31.35
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Table 2 Physicochemical characteristics of maize biochar and phytolacca root biochar composite
YR K% R MY % /% #51% /% R/% /% A% /% /% /% /% H {i
Biochar Ash Volatile matter Mn Pb Cd N C N p K (0] H p
TR 10.17 9.32 — — — 0.80 85.26 0.80 — 4.07 5.16 1.75 10.39
i it e 12.60 9.26 1.23 0.006 0.001 0.68 83.00 0.68 — 3.92 6.90 1.63 10.45
T “—fRRARH
Note: “—"means it haven’t been detected.
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Table 3 Effects of different biochar treatments on biomass of rape

S Y PR VeSS BRI/ % M /g R /g AWt /g
=M payiist 0 0.22 + 0.01d 0.11 + 0.02d 0.33 + 0.02d
B N/ 1 1.42 + 0.55¢ 0.20 = 0.08cd 1.62 + 0.62¢
2 3.81 = 0.45b 0.35 + 0.07hc 4.16 = 0.48b
4 4.63 = 0.56b 0.45 + 0.04ab 5.08 + 0.59b
(Bl 1 3.82 + 0.14h 0.46 = 0.10ab 4.28 +0.19h
2 5.90 + 0.57a 0.55 + 0.15a 6.44 + 0.72a
4 6.34 + 0.40a 0.57 + 0.08a 6.91 + 0.32a
I35 G X} i 0 0.11 + 0.00g 0.03 + 0.00c 0.13 + 0.00g
50 mg-kg™ FAee 1 0.85 + 0.01f 0.11 £ 0.02bc 0.96 + 0.02f
2 1.53 + 0.34e 0.17 £ 0.03bc 1.70 + 0.37e
4 2.60 + 0.34d 0.29 + 0.06hc 2.89 + 0.40d
Tkt ze 1 3.36 + 0.25¢ 0.20 + 0.49hc 3.56 + 0.57¢
2 5.59 = 0.31b 0.59 + 0.61ab 6.18 = 0.31b
4 8.33 = 0.19a 0.63 + 0.08a 8.96 = 0.11a
[ S payiist 0 0.05 + 0.00d 0.02 + 0.00d 0.07 + 0.01d
100 mg-kg™ FoRH 1 0.11 + 0.03d 0.07 + 0.01d 0.18 + 0.04d
2 0.18 = 0.01d 0.09 = 0.0lcd 0.27 £ 0.01d
4 0.47 = 0.15d 0.13 £ 0.01cd 0.60 = 0.15d
Tt ¢ 1 1.99 + 0.97¢ 0.36 + 0.08¢ 2.35 + 1.00c
2 4.40 = 0.61b 0.67 = 0.33b 5.07 £ 0.89b
4 6.71 = 1.08a 0.96 = 0.20a 7.67 = 1.27a
T R PR A TR B3 22 5 (P<0.05),
Note: The different letters in the form means there is a significant difference(P< 0.05).
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Figure 1 Effects of different biochar treatments on soil pH value
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Figure 2 Effects of different biochar trearments on soil available Cu content
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Figure 3 Effects of different biochar treatments on Cu content of rape above ground
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