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Phytoremediation potential of Cd and As co-contaminated soil by Robinia pseudoacacia L. intercropped with
hyperaccumulators. LI Hao, LEI Can, WANG De-zheng, SHE Di-fan, ZENG Peng’, DU Bo-yan, ZHOU Hang, GU Jiao-feng,
LIAO Bo-han (College of Ecology and Environment, Central South University of Forestry and Technology, Changsha 410004,
China). China Environmental Science, 2025,45(5): 2620~2630

Abstract: The remediation effect of Robinia pseudoacacia L. intercropped with Solanum nigrum L. and Pteris vittate L. on Cd and
As contaminated soil was studied through a pot experiment. The results showed that the intercropping of R. pseudoacacia L. could
promote the growth and the uptake of Cd and As in S. nigrum L. and P. vittate L., and reduce the content of Cd and As in soil, as well
as enhance soil enzyme activities. Compared with the monocultures of S. nigrum L. and P, vittate L., the whole biomass of S. nigrum
L. and P, vittate L. was significantly enhanced (P<0.05) by 50.4% and 86.2% when intercropped with R. pseudoacacia L. Meanwhile,
the contents of Cd and As in the leaves of S. nigrum L. were significantly enhanced (P<0.05) by 78.4% and 260.7%, respectively.
The total accumulation of As in aboveground parts of all plants under the intercropping of R. pseudoacacia L. with S. nigrum L. and
P, vittate L. was significantly enhanced (P<0.05) by 1.11 and 2.17 times compared with the monocultures of R. pseudoacacia L. or S.
nigrum L., and the total accumulation of Cd was significantly enhanced (P<0.05) by 1.89 and 15.72 times compared with the
monocultures of R. pseudoacacia L. or P. vittate L. Moreover, the contents of available Cd and As in soil under the intercropping of R.
pseudoacacia L. with two hyperaccumulators were significantly reduced (P<0.05) by 23.6% and 17.0% compared with the control,
respectively. Meanwhile, the contents of soil organic matter and alkaline hydrolysis nitrogen were significantly enhanced (P<0.05) by
46.2%-~83.2% and 18.5%-~26.4% as compared with the monocultures, the activities of soil catalase was significantly enhanced
(P<0.05) by 43.7%~53.0% compared with the monocultures of R. pseudoacacia L. or P. vittate L., the soil sucrase and urease
activities were also significantly enhanced (P<0.05) by 11.5%~28.4% and 20.6%-~36.4% compared with the monocultures of R.
pseudoacacia L. and S. nigrum L., respectively. The results suggested that the intercropping of R. pseudoacacia L. with two different
types of hyperaccumulator could effectively uptake and accumulate Cd and As to reduce the bioavailability of Cd and As in the
contaminated soil, and effectively improve the soil environmental quality, which could be considered as a promising intercropping
model for the simultaneous remediation of Cd and As contaminated soil in mining areas.
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F1 EMERETRRFEEEREMIAR CdF1 As ERRKHITR

Table 1 Change of BCF of Cd and As in R. pseudoacacia L. and hyperaccumulators under the intercropping treatments

& R B(BCF 1) &R HUBCF )

iEE7) Jos]
Cd As Cd As
R 0.26+0.022a 0.048£0.0039b 0.065+0.016b 0.01740.003a
i RS 0.23+0.0022a 0.078+0.011a 0.1140.030b 0.029+0.0028a
RP 0.23+0.010a 0.068+0.0083a 0.064+0.041b 0.025+0.0069a
RSP 0.26+0.046a 0.084+0.015a 0.3140.029a 0.029+0.009a
S 3.324+0.10b 0.0951+0.011b 1.30+0.062ab 0.06540.0095b
Je3E RS 3.8310.58ab 0.054+0.004c 1.17£0.026b 0.0831+0.014b
RSP 4.04+0.13a 0.25+0.010a 1.56£0.29a 0.12+0.023a
P 0.43£0.076a 1.81£0.15a 0.15+0.023¢ 1.0£0.030a
AL RP 0.38+0.051a 1.76£0.12a 0.18+0.014b 0.93£0.053a
RSP 0.35+0.038a 1.88+0.13a 0.28%0.0074a 0.98+0.026a

T B (EEAR G 22 (n=3), AN [ 7 BER R (AR A AR AL BN ' R R MR 125 22 5(P< 0.05).

F2 [EEXEMIAR Cd 0 As BIFIE R ERIZIT

Table 2 Change of TF of Cd and As in R. pseudoacacia L. and hyperaccumulators under the intercropping treatments

HeI8 ZHU(TF j-2) s REUTF )

i) AbER
Cd As Cd As

R 1.11+0.57a 0.67+0.085a 3.1240.89b 3.13£0.52b

L RS 0.59+0.18ab 0.250.048b 2.8+0.28b 9.934+2.3a
RP 0.81£0.40ab 0.420.25ab 4.530.51a 7.0742.72ab

RSP 0.24+0.10b 0.300.072b 2.620.64b 9.5242.92a
S 1.3140.13a 0.60£0.092a 0.78£0.031b 1.4420.096b

&3 RS 1.34+0.30a 0.3620.13b 1.49+0.031a 1.91£0.79b
RSP 1.06+0.16a 0.27£0.013b 1.4520.18a 7.08+1.80a

P 0.412£0.14b 0.54£0.088b 6.431.62a 2.32%0.33a

IR A RP 0.62+0.047a 0.66%0.095ab 2.32%0.053b 1.950.3ab
RSP 0.2320.099b 0.76%0.098a 4.86%1.55ab 1.5520.13b

T P (AR (R 22 (n=3), A 3] 7 BEROR B E A A AL BN 5 i8 B A 135 2 5(P< 0.05).

£ 3 BEMEEREIT CdFN As B9 2R R E (mg/pot)

Table 3 Total accumulation amounts of Cd and As in the monoculture and intercropping treatments(mg/pot)

oK i JiEEERN
R S RS RP RSP
Hh 1358 0.37+0.053d 1.72+0.25a 0.064+0.0031e 0.83+0.024¢ 0.20+0.0051de 1.07£0.12b
« Jii! 0.17+0.050b 0.11+0.028c 0.011+0.0029d 0.16+0.036bc 0.050+0.0034d 0.31£0.022a
b5 0.18+0.026¢ 0.12+0.021c¢ 0.61+0.038a 0.16+0.018c 0.41+0.027b 0.38+0.066b
As Jii! 0.12+0.0073¢ 0.015+0.0074d 0.19+0.043b 0.11+0.035¢ 0.28+0.049a 0.33+0.037a

B A ST BB AR AE e 2 (n=3), AN [R5 BER R (AR FAAR R 3T e b A AR o < o SRR BAT (835 22 57:(P< 0.05).
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