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Study on Cu and Zn Uptake in Pig Manure by Earthworm( Eisenia foetida ) and Its Influencing Factors
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Abstract: Use of additives containing heavy metal in animal feeds and heavy metals(e.g. Cu and Zn) in pig manure is ubiquitous causing
a serious pollution hazard. It is assumed that earthworm acts like a bioreactor that likely removes heavy metal from pig manure. However, lim—
ited information is available on the heavy metal extracting ability of earthworms. The objective of this study was to assess the effect of earth—
worm presence on Cu and Zn uptake from pig manure and its influencing factors such as C/N ratio, temperature, humidity and inoculated
density. After collection, manure was blended with straw to cultivate earthworm ( Eisenia foetida ) under different conditions. The results
showed that earthworm could accumulate Cu and Zn from pig manure, and the bioaccumulation coefficient of Cu and Zn was 0.43 and 0.73,
respectively. The C/N ratio, temperature, humidity and inoculated density were supposed to greatly influence on accumulation of Cu and Zn in
pig manure by earthworms. The optimal conditions were the C/N ratio of 17:1~22:1, temperature 14~21 °C, humidity 70%~75% and inocula—
tion density of 10~20 earthworms per 200 g manure(as dry weight ) (i.e. 4.59 ¢ earthworm per 200 g manure ). It is concluded that the
earthworm bioaccumulation could be used as alternative method to remove heavy metal from pig manure.
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Table 1 Properties of pig manure and auxiliary materials
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Figure 1 Cu,Zn accumulation in earthworm
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Figure 2 Cu, Zn accumulation in earthworms under

different temperature
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Figure 3 Cu, Zn accumulation in earthworms under different

moisture condition
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Figure 4 Cu, Zn accumulation in earthworms under different

C/N ratio condition
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Figure 5 Cu, Zn accumulation in earthworms under

inoculation density
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