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Effects of biochar on polycyclic aromatic hydrocarbons(PAHs) bioaccumulation in Chinese cabbage

PENG Bi-lian, LIU Ming-long, SUI Feng—feng, PAN Zhi—ping, LI Lian—qing’, PAN Gen—xing, CHENG Kun

(Institute of Resource Ecosystem and Environment of Agriculture, Nanjing Agricultural University, Nanjing 210095, China )

Abstract ; Biochar technology provides a potential approach to mitigate soil pollution in agricultural production. However, limited studies
have focused on the effects of different kinds of biochar on polycyclic aromatic hydrocarbons (PAHs ) bioaccumulation. To address this is—
sue, three kinds of biochar including wheat straw biochar (WBC ), sludge biochar (SBC) and pig manure biochar (PBC) were prepared
through the technology of oxygen limited pyrolysis, and a spot experiment was conducted to assess the mitigation effects of three kinds of
biochar with the application rates of 1% and 2% on PAH transfer from contaminated urban soil to Chinese cabbage. The results showed that
addition of different kinds of biochar significantly reduced the concentrations of all PAHs by 14.53%~49.41% in the Chinese cabbage com—
pared to the control s0il( P<0.05) , and the mitigation effectiveness was observed in order of WBC>PBC>SBC. Compared with the 1% appli-
cation rate, the concentrations of PAHs were decreased by 32.02% and 21.40% under 2% WBC and 2% PBC amendments, respectively,
though no significant difference was observed between the application rates of SBC. For different PAHs, the 2~3 rings and 4~6 rings PAHs
bioaccumulation were reduced by 0~30.81% and 30.72%~68.07% under biochar application. In addition, the production of Chinese cab—
bage was significantly increased by 20.03% and 22.28% under 2% WBC and PBC, respectively. Therefore, biochar amendments could be
an effective approach to reduce crop uptake of PAHs while ensuring crop yield in contaminated soil.
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Tablel Basic properties of biochar

PR Koy L 2 e £ He i
Biochar pH Ash/g kg™ Organic carbon/g-kg™ Total N/g-kg™  Total P/mg-kg™  Total K/mg-kg™ BET/m*- g™
WBC 10.17 24291 534.34 10.35 3.26 24.92 20.62
SBC 7.86 805.93 309.83 13.21 11.83 8.68 4.99
PBC 9.67 399.98 393.48 9.82 16.14 15.73 18.44
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Figure 1 Effect of different biochar treatments on cabbage biomass
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Figure 2 Effects of biochar treatments on cabbage %PAHs content
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Figure 3 Effects of biochar treatments on cabbage PAHs content of different species
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Table 2 Effects of the biochar treatments on cabbage PAH content(pg-kg™)

PAHs CK 19%WBC 1%SBC 1%PBC 2%WBC 2%SBC 2%PBC
Nap 53.84+5.56a 41.00+2.62be 47.77+5.56ab 46.18+5.41ab 35.39+2.89¢ 51.01+5.75a 44.08+4.94ab
Ace 5.68+0.45bc 4.29+0.86¢ 6.52+0.46b 5.39+0.52bc 1.56+0.26d 7.97+0.66a 3.98+0.17cd

Fl 3.40+0.57a 3.71£0.12a 1.60+0.32¢ 3.89+1.06a 2.65+0.45ab 1.87+0.08¢ 2.54+0.07b
Phe 147.73+14.59a 125.07+6.16b 151.41+29.57a 138.08+34.94ab 122.7+4.67b 159.75+11.57a 129.28+13.05ab
Ant 34.68+2.91a 7.86x1.26d 33.94+3.82a 23.71+2.41c 7.45+2.25d 28.69+1.16b 5.01+3.33d
Fla 117.85+23.54a 60.34+3.55b 67.05+£5.32b 108.94+4.62a 33.65+1.84d 73.05+3.73b 48.01+3.09¢
Pyr 72.71+6.97a 58.7+£3.71b 57.83+3.96b 27.78+3.41c¢ 19.06+1.31d 59.34+9.74ab 13.1+2.48d
Chr 4.77+0.59b 3.15+0.43¢ 7.13£0.31a 4.53+1.2be 1.14+0.31d 4.68+0.13b 0.81+0.02d
BbF 18.9+2.09a 5.36+0.94bc 7.24+0.54b 4.63+0.23¢c 6.96+0.31b 8.47+1.46b 3.04+0.44d
BkF 7.55+1.10a 4.14+0.05¢ 5.41+0.58b 7.61+0.71a 5.04+0.52bc 5.86+0.20b 6.98+0.66ab
BaP 3.03+0.61a 0.19+0.03d 2.08+0.28ab 0.69+0.11c 0.63+0.05¢ 1.44+0.07b 0.74+0.08c

DahA 6.88+0.98a 2.95+0.29¢ 6.38+0.34a 6.09+1.05a 2.42+0.17¢ 4.69+0.49b 2.42+0.09¢
IedP 12.87+1.56a 10.43+1.35ab 11.07+0.99a 8.29+0.94b 9.18+0.94b 11.89+0.79a 7.85+0.54b
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