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Effectiveness of Pteroceltis tatarinowii Biochar in Enhancing Chlorophytum
comosum for Remediation of Soil with Combined Contamination of Cu and Pb
JIANG Liyuan, SUN Minghui, WANG Bo, LIU Wenting, WANG Youbao

(College of Ecology and Environment, Anhui Normal University, Wuhu, Anhui 241000, China)
Abstract: [ Objective] To investigate the effect of applying Pteroceltis tatarinowii biochar on the remediation of
soil with combined contamination of Cu and Pb by Chlorophytum comosum. [ Methods] Taking the farmland soil
with combined contamination of Cu and Pb around the copper tailings in Laoyaling, Tongling City as the research
object, pot planting test method was used to grow C. comosum in the soil with different mass ratios of Pteroceltis
tatarinowii biochar (1%, 3%, 5%, 7% and 10%). The pots without adding P. fatarinowii biochar were taken
as the blank group, and the pots without planting C. comosum were set as the control group. The effects of
different mass ratios of P. tatarinowii biochar on remediation of Cu- and Pb-contaminated soil by C. comosum
were studied, and the potential of P. zatarinowii biochar in enhancing the remediation of Cu- and Pb-contaminated
soil was evaluated. [Results] Plant height, root length and underground fresh weight of C. comosum were
significantly increased by adding P. tatarinowii biochar. Soil pH, organic matter, total nitrogen, available
phosphorus and available potassium were significantly increased. The mass fractions of available Cu and Pb in soil
were significantly decreased, and the uptake of Cu and Pb by C. comosum was significantly increased. The
maximum increases of Cu and Pb in the above-ground part are 51.39% and 59.77%, respectively, and the
maximum increases of Cu and Pb in the undergroud part are 15.63% and 45.46% , respectively. The maximum

enrichment and transfer coefficients were 0.61 and 0.40 for Cu and 0.37 and 0.68 for Pb, respectively. The relative
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abundances of Acidobacteria and Proteobacteria were decreased, while the relative abundances of Chloromycetes

and Bacteroidetes were increased, and the soil nutrient metabolism was promoted. [ Conclusion] Combined

application of P. tatarinowii and C. comosum has better remediation effect.

Keywords: Preroceltis tatarinowii biochar; Chlorophytum comosum ; contamination of Cu and Pb; remediation effect
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Fig. 1 Effects of Pteroceltis tatarinowii biochar on the growth of Chlorophytum comosum
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Fig. 2 Effects of Pteroceltis tatarinowii biochar on soil pH and nutrients
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Fig. 3 Effects of Pteroceltis tatarinowii biochar on available Cu and Pb in soil
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Table 1 Effects of application of Pteroceltis tatarinowii biochar on Cu and Pb absorption in different parts of Chlorophytum

comosum mg/kg
e Cu Pb
b b AR R AP M 1 &R R AR

BCK 19.2041.60e 68.2743.33b 30.4540.79d 50.1541.80d

BC1 25.2041.60b 68.804-4.80b 39.004=0.79¢ 57.3042.03¢

BC3 22.4041.60cd 78.6748.08a 37.2042.85¢ 65.3042.59b

BC5 29.07+1.01a 78.934+4.03a 48.65+1.88a 72.3541.09a

BC7 24.2741.15bc 60.80=+1.60bc 45.004-1.87b 72.95+0.74a

BC10 20.6741.80de 57.60+1.60c 35.95+1.39%¢ 58.55+2.33¢
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Table 2 Enrichment coefficient and transfer coefficient of Cu and Pb in Chlorophytum comosum
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Ho T b3 R

BCK 0.1224-0.010d 0.43540.021c 0.2824-0.036b 0.1094-0.003c 0.18340.003e 0.608+0.030b
BC1 0.1624-0.010bc 0.4434-0.031c 0.3664-0.002a 0.15040.003b 0.22040.008d 0.681+0.011a
BC3 0.15440.011c 0.5404-0.056b 0.2884-0.046b 0.15140.012b 0.2654-0.011c 0.57040.040b
BCS 0.2254-0.008a 0.6124-0.031a 0.3694-0.031a 0.23440.009a 0.34740.005b 0.673+0.027a
BC7 0.17740.008b 0.44540.012c 0.39940.011a 0.22540.009a 0.36540.004a 0.61740.032b
BC10 0.15340.013c 0.428+0.012¢ 0.358+0.021a 0.1584-0.006b 0.25740.010c 0.61540.035b
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