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In situ Remediation of Cu and Cd Polluted Sediment by Elodea nuttallii
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Abstract Macrophytes show great potential to remedy heavy metals contaminated water bodies. Nevertheless, there is still lack of knowledge
concerning phytoextraction of heavy metals from sediment by submerged macrophyte in sitw. In the present study, remediation of copper Cu
and cadmium Cd polluted sediment by Elodea nuttallii were studied in pot experiment. The growth and physiological activities of E. nuttal—
lii, and the metal accumulation in plant were investigated under different Cu, Cd treatment levels. The growth of E. nuitallii was stimulated
under low concentration Cu treatment, but was inhibited under higher concentration Cu treatment with Cu concentration of 1 014 mg *kg™
DW. The biomass and chlorophyll content of E.nuttallii decreased significantly with the increasing of Cd concentration in treatments, more—
over a few of E. nuitallii seedlings died when the Cd concentration in sediment reached 168.69 mg-kg™ DW. The concentrations of Cu in both
roots and leaves of E. nuitallii increased significantly with the increasing of Cu concentration in treatments, the bioconcentration factors
BCF in root and leaf were reached the highest values with 0.21 and 0.17, respectively, under the treatment of Cu concentration was 414
mg kg™ DW in sediment. The concentrations of Cd in both roots and leaves of E. nuttallii increased slowly at lower Cd level but decreased
dramatically when Cd concentration was higher than 88.69 mg kg™ DW in the treatment, and the BCFs of root and leaf reached the highest
values with 0.07 and 0.09 under the treatment of Cd was 88.69 mg kg™ DW, respectively. Conclusionly, E. nuttallii could be suitable pioneer
sepcies for phytoremediation of sediment contaminated by Cu and Cd due to its strong reproduce and tolerance ability.
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Table 1 Physical and chemical characteristics of sediment samples
PH 11 Eh/mV CEC*/cmol kg OM*/g- kg CaC0/% Cd/mg kg™ Cu/mg-kg"
7.50 0.00 ** -88.0 2.00 180 2.37 12.9 0.14 2.66 0.08 8.69 0.00 214 1.85
*CEC oM o CEC is cation exchange capacity, OM is organic matters;
ok o Mean value with standard deviation in brackets.
2 Cu
Table 2 The growth of Elodea nuttallit in the sediment with different concentration of Cu treatment
Cu Concentration of Cu in sediment/mg*kg™ DW 214 314 414 614 1014
Increase biomass of Elodea nuttallii/% 71.0 1.33 * 103 4.68 116 4.28 162 8.00 233 4.23
* o Mean value with standard deviation in brackets.
3 Cd
Table 3 The growth of Elodea nuttallii in the sediment with different concentration of Cd treatment
Cd Concentration of Cd in sediment/mg-kg' DW 8.69 28.69 48.69 88.69 168.69
Increase biomass of Elodea nuttallii/% 71.0 1.33 * 54.4 7.42 49.2 8.66 28.9 3.25 -5.34 1.30

o Mean value with standard deviation in brackets.
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Figure 2 The tolerance index of Elodea nuttallii in the sediment

with different concentration of Cd
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Figure 4 The chlorophyll content of Elodea nuttallii in the

sediment with different concentration of Cd
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Table 4 The concentrations of Cu in Elodea nuttallii under different Cu treatment in sediment
Cu Concentration of Cu in sediment/mg-kg™ DW 214 314 414 614 1014
Cu Concentration of Cu in root/mg-kg™ 254 6.80 * 42.5 6.58 82.3 3.83 98.8 7.74 139 5.81
Cu Concentration of Cu in leaf/mg-kg™ 23.3 4.40 353 5.27 68.5 4.63 82.8 10.3 112 2.81

o Mean value with standard deviation in brackets.
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Table 5 The concentrations of Cd in Elodea nuttallii under different Cd treatment in sediment
Cd Concentration of Cd in sediment/mg-kg™ DW 8.69 28.69 48.69 88.69 168.69
Cd Concentration of Cd in root/mg-kg™ n.d.* 1.31 0.02 ** 3.00 0.49 6.50 0.44 3.81 0.09
Cd Concentration of Cd in leaf/mg-kg™ n.d. 1.08 0.05 3.50 0.15 7.85 0.63 391 0.35

o no detected in control.**

o Mean value with standard deviation in brackets.
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