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Effects of Earthworm Activity on Heavy Metals in Sewage Sludge
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Abstract; This study was designed to evaluate the effects of earthworm activity on heavy metals in sewage sludge. Results showed the param—
eters such as pH, water content, organic carbon, Kjeldahl nitrogen and total phosphorous were lower in case of treated sewage sludge than pri—
mary sewage sludge. Earthworms could accumulate heavy metals of sewage sludge. The bio—concentration factor of Cd in earthworm was high—
er than other heavy metals. The reduction in metal content(as compared to initial level ) was in the order:32.81%(Pb)>31.46%(Zn)>
27.98%(Cr)>23.86%(Cu)>22.92%(Ni)>13.85%(Cd). It was clear that heavy metal loss was caused by the presence of earthworms. A pot—
culture experiment was conducted to study the concentrations of heavy metals to lettuce, grown in soil amended with sewage sludge with and
without earthworm treatment. Zn, Cu, Pb and Ni concentrations in lettuce were higher in case of primary sewage sludge than treated sewage
sludge, while Cr had no change and Cd was found to decrease slightly.
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Table 1 Physico—chemical characteristics of the soil used

b1 W+

pH 6.8420.04
LT/ % 5.25+0.37
Mg kgt 2.41+0.24
B kg 2.53+0.15
Cr/mg-kg™ 47.01+2.36
Zn/mg-kg™! 78.49+1.42
Pb/mg kg 41.05£1.75
Cd/mg-kg™ 1.44+0.13
Cu/mg-kg™ 24.93+1.66
Ni/mg-kg™ 37.71x1.59
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Table 2 Physico—chemical characteristics of sewage sludges and

earthworm cast

Eita PEEIA 15]3%

pH 6.86+0.03 6.35£0.02
HHLRI% 31.97+1.76 15.98+0.93
Mg kg 66.7+0.20 39.1£0.6
Mg kg 6.1£0.10 4.420.10
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Table 3 Concentration of heavy metals in earthworm(mg-kg™)

Cr Zn Cd Cu Ni
ARADFH 5] 4.76+0.01 113.52+1.41 6.98+0.23 0.60+0.01 1.53+0.26 0.23+0.01
Ab PR 15| 26.71+1.68 116.34+0.12 7.69+0.12 2.85+0.13 12.71£2.1 15.43+0.32
R4 FRNBEESENSE(ng-kg)
Table 4 Concentration of heavy metals in sewage sludge and earthworm cast(mg-kg™)

Cr Zn Cd Cu Ni
b3 1 312.75+9.72 1 177.62+5.65 137.94+0.31 2.41+0.11 251.52+0.31 79.68+0.14
e 981.49+23.19 807.15+16.31 92.67+4.77 2.07+0.06 191.51+5.12 61.42+3.23
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Figure 1 Concentration of heavy metals in lettuce as affected by sewage sludge with and without earthworm treatment
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