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Effects of Earthworm Accumulation of Heavy Metals in Soil Matrix
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Abstract The objective of this work was to investigate the effects of earthworm Bimastus parvus on the accumulation of heavy metals in the
contaminated soil by adding CuSO,, ZnSO,, Pb Ac , and HgCl,. Through the comparison between adding and without adding the heavy metal
salts into soil for control, the influences of the different incubation time and different concentrations on accumulation of heavy metals were
studied. The results showed that the accumulation of heavy metals in earthworm body varied with the increased incubation time when the
maximum accumulation times were variously determined for the different heavy metals added. The maximum accumulation of copper and lead
could reach the maximum for two weeks, but four weeks for zinc. However, accumulation of mercury, in comparison with Cu, Zn and Pb, ap—
peared to be unobvious and did not have the significant differences with time too. The results also proved that the accumulation of heavy met—
als in earthworm increased with the increase of heavy metal concentrations within its tolerance limitation. The heavy metals were absorbed by
earthworm in priority following the order as Zn>Cu>Pb>Hg. It certified that the earthworm had the capability of tolerance and accumulation to
copper, zinc, lead and mercury, but these capabilities had the apparent selectivity, indicating that the different heavy metals showed a big dif—
ference in toxicity. On basis of the research results, it could be inferred that the main reason influencing the heavy metal accumulation might
be the effect of enzyme in earthworm body. The different heavy metals could interfere with the physiological and biochemical functions of ani—
mals from various aspects.
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Table 1 The chemical properties of soils for experiments ’
2
PR
7.86 0.35 15.10 6.45 1.09 0.119 211
1.2 3 Cu
CuS0,.ZnS0,. Cu 2,
Pb Ac ,.HgCl, 0% .0.001% . 2 Cu
0.005%.0.01% Cu
1 4.0 mg-kg™' Cu
2 0.001% Fs v=2 149.15 P<0.001 20.0 mg-kg™ Cu
NN 4.00.4.03, Fs =11 359.79 P<0.001 40.0
6.38.7.39 mg-kg™! 3 mg-kg™' Cu Fs =1 177.44 P<0.001 .
0.005% NN Cu
20.00.20.15.31.90.36.95 mg kg™
4 0.01% Cu 2

40.00.40.30.
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2.1.2 Ph
2 °
3 Zn o
Zn 2, 2.1.4
2 3 Zn
7Zn 3 Hg
4.03 mg -kg™' Zn Fs = Hg 2,
258.78 P<0.001 20.15 mg-kg™ Zn 2 7.39 mg-kg™ Hg
Fs5 x=406.31 P<0.001 40.3 mg-kg™' Zn Hg
F5 1p=590.35 P<0.001 . Fs511=9.89 P<0.001 Hg
Zn 2
Zn 5 Hg
4 . Hg
2.1.3 Hg
36.95 mg -kg™ Hg Fs ,=19.63 P<
3 Pb 0.001 73.90 mg kg™ Hg Fs o=
Pb 2, 12.74 P<0.001 1.2
2 3 Pb Hg 1
Pb 3.4 Hg
6.38 mg-kg™ Pb Fs o= .
160.15 P<0.001 31.90 mg-kg™ Pb
Fs x=206.46 P<0.001 63.80 mg-kg™ Pb
Fs1=289.24 P<0.001 o Cu.Pb
Pb 2
2 NN

Table 2 Variation of accumulated copper zinc lead and mercury in earthworm with incubation times at the same initial concentrations

/
/mg-g” 1 2 3 4 5 i
Cu 4.00 23.0+1.5° 53.0+1.2" 97.0+0.3" 54.0+0.4" 90.0+1.0" 64.0+1.0° 2 149.15%%*
20.00 23.0:1.5° 166.0+2.8" 396.0£3.2° 37.021.3" 55.0£1.4° 123.0:2.6° 11 359.79%#*
40.00 23.0:1.5° 321.0£2.7"  787.0+22.3¢ 135.0£2.6'  377.0£16.1°  488.0£18.5" 1 177.44%%x
7n 4.03 97.0+1.3" 401.0£7.9"  330.0£104"  301.0£6.1" 2 606.0+250.0° 322.0£13.1"  258.78%x
20.15 97.0+1.3" 600.0+18.4"  447.0+20.0¢  305.0+£7.0° 2 703.0£196.8' 667.0427.0°  406.31%%x
40.30 97.0+1.3" 801.0+183"  575.0+14.0°  345.0+20.2' 2956.0£173.9° 1079.0+33.0°  590.35%**
Ph 6.38 123£0.04*  19.60£1.20°  22.00+1.59°  12.60+1.39"  12.40+0.17"  16.10+0.30" 160.15%%%
31.90 1.230.04° 19.90+1.92"  34.00:1.16°  16.00£1.81d°  13.80£0.98'  16.40£0.68° 206465+
63.80 123:0.04*  3470£0.95"  37.00£1.55"  27.60£1.89°  17.30£1.86'  18.70£0.79'  289.24%x
Heg 7.39 0.130£0.020*  0.154£0.008*  0.156+0.014*  0.110£0.020*  0.109+0.011*  0.090+0.011" 9,895+
36.95 0.130£0.020°  0.178+0.013"  0.160+0.014"  0.119+0.003*  0.126+0.006'  0.097+0.007° 19.63%#*
73.90 0.130£0.020°  0.181£0.007"  0.153x0.003"  0.129+0.004*  0.136+0.006*  0.1540.006" 12,7455
mean+S.D ok P<

0.001 B

Note Numbers in the table are mean+S.D. The same letters in one row means no significant difference but the letters at the same column have no compa—

rability. Mark “*#*” shows very significantly different P<0.001 . The same as follows.
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Figure 4 Accumulation of mercury in earthworm with
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