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Fig. 1 Effectof treatment on the soil pH
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Fig. 4 Effect of treatment on the effective As
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Reducing the available contents of various heavy metals by synergetic method
of amendments and plantation of crops
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Abstract The quantitative assessment of available contents of various heavy metals is important to identify the
ecological risk of heavy metals in remediation process. In this study, pot experiments with four economic crops
(sunflower, malachite grass, citronella, and mulberry), respectively, were carried out in heavy metal
contaminated soil from sulfide minerals mine in the presence of silkworm-iron powder or silkworm- (illite-
smectite interstratified clay minerals)-iron powder. The pH, organic contents, and the available contents of Cd,
As, Pb,Zn, and Cu in soil were analyzed under the combination of the selected crops and conditioners.
Experimental results showed that pH in soil increased with the treatments of two amendments in two seasons,
while organic contents only increased in the first season. The available contents of various heavy metals in soil
were significantly reduced when the four crops were planted in the first season with the treatment of silkworm-
iron powder, with passivation efficiencies of 30.3% (Cd), 49.5% (As ), 33.6% (Pb ), 52.1% (Zn), and 45.7%
(Cu), respectively, which were better than the treatment of illite-smectite interstratified clay minerals. In general,
the passivation efficiencies declined in the second season. The largest decrease of available Cd, As, Pb, Zn, and
Cu occurred when the combination of silkworm- iron powder and citronella was applied. The available Cd, As,
Pb, Zn, and Cu were all reduced under the synergetic treatment of silkworm-iron power with each of the four
selected crops in the first season, and with citronella in two seasons, indicating high potential in application.

Keywords available contents of heavy metals; conditioner; plant cultivation; silkworm excrement
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