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Abstract: A comparative study was conducted two epigeic species earthworms ( Bimastus parvus and Eisenia foetida) for the evaluation
of their efficacy in vermicomposting of sewage sludge. The various changes studied during pot experiments were the physiochemical
properties of the sewage sludge, sludge reduction and earthworm biomass. Vermicomposting resulted that both epigeic species
earthworms showed same capability among sewage sludge mineralization and decomposition rate and reduction. By the end of
experiment, the pH value declined to 6. 27 with B. parvus and 7. 07 with E. foetida, but both epigeic species earthworms showed same
mineralization and decomposition rate. B. parvus produced 31.96% , 5.76% and 17.91% increases in nitrogen, phosphorus, and
potassium as well as 44. 14% and 30.69% decreases in C/N and C/P ratios as compared to initial after 30 days of inoculation. In
contrast, E. foetida produced 35.48% and 11.58% increases in nitrogen and potassium as well as 10. 12% , 46. 73% and 20. 50%
decreases in phosphorus, C/N and C/P ratios as compared to initial after 30 days of earthworm activity. At the same time, both epigeic
species earthworms resulted in significant reduction in heavy metal content. The reduction in heavy metal content for B. parvus and
E. foetida was found in the order;: Zn > Cu > Pb > Cr and Cu > Zn > Pb > Cr. At the end of experiment, the weight and cocoons of
B. parvus and E. foetida showed significant increase, which the growth rate and the reproductive rate were 76% -86% and 156% -
131% respectively.
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Table I Variation in pH, EC, Ash and TOC of vermicomposting of sewage sludge using two species earthworms
pH EC/S - m™! Ash/% TOC/%
7.83 0. 10a 0.46 +0.05a 43.89 £2.13a 32.32 +2.32a
6.27 +0.25b 2.02 +0.02b 57.10 £1.90b 23.83 +1.06b
7.07 £0.06¢ 2.03 +£0.02b 57.81 £1.43b 23.44 +0. 80b
F 60.56 " " 2471.60" " " 54.22% " 31.86" "
1) Mean + SD, n=3; . 0 <0.001; % * 0.001 <p <0.01; *
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Table 2 Variation in nutrients (N, P, K) during vermicomposting of 4 Br
sewage sludge using two species earthworms/g + kg ™' 3 20

N P K
36.55+1.30a 7.70 0. 13ab 11.22 0. 13a
48.23 £3.63b 8.26 +0.83a  13.23 =0.30b
49.51 £0.12b 7.02 +0.23b  12.52 +0.71b
F 25.38" " 4.56 15.47" "
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sewage sludge using two species earthworms
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s <0.01;Cr:p<0.05), Pb
, (p>0.05),
B C/N.C/P Zn > Cu > Pb > Cr,

N.P . Cu>Zn>Pb >Cr.
2.4 2 , Cu (p <
3 ,2 , Cu.Zn 0.05) ,Zn.Pb Cr (p >

Cr (Cu:p <0.001;Zn;0.001 <p 0.05).
3 2 (Cu.Zn.Pb.Cr) /mg - kg ™!

Table 3 Variation in heavy metal concentrations ( Cu, Zn, Pb, Cr) during vermicomposting of sewage

sludge using two species earthworms/mg + kg ™'

Cu Zn Pb Cr
210.00 +24.62a 1557.67 +47.12a 68.42 +3.44a 125.68 +18.28a
163.79 +8.81b 971.00 +86.60b 53.45 +7.18a 101.84 +1.52ab
118.93 +18.12¢ 891.83 £99.22b 48.38 £14.61a 94.63 +11.88b
F 75.15° " 24.10" " 2.55 4.97"
(GB 4284-1984) pH=6.5 500 1 000 1 000 1 000
(GB 4284-1984) pH<6.5 250 500 300 600
[30]
b 2 b b Zn
s Cu ; ,Pb Cr s
b
B (GB 4284-1984) ,2
( 3), ,
120l , pH<6.5 Zn
[27,28]
s s Zn
b 2 b Zn b
32]
s Zn
- 2.5 2
b
(201 R Zn Cu 4.
4
Table 4  Effects of sewage sludge reduction during vermicomposting by B. parvus and E. foetida
/g /%
/% 5 5 /%
2700.00 £8.31 2513.33 £7.48 26.67 +0.72 56.11 £3.02 42.89 +£1.91 23.56 +0. 14
2700.00 +8.31 2510.00 +6.73 27.14 £0.61 56.11 £3.02 42.19 £1.43 24.81 £0.23
t-value 0.00 0.32 -0.32 0.00 0.51 -0.52
1) ;2) ;3 3)
4 2 -
b b
[34]
; b
26.67% )
27.14% , ,
23.56%  24.81%. 2 — el
, 2 2.6 2
. 5 , 2
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Table 5 Biomass of B. parvus and E. foetida during vermicomposting of sewage sludge
/g /g / /g (de )7 /oo (de )T
43.73 £2.32 66.53 £4.25 37.00 +£5.56 0.76 £0. 15 1.56 £0.20
48.33 £1.21 74.10 £2.31 31.33 +£1.57 0.86 £0.05 1.31 £0.09
t-value -3.04" -2.71 1.75 -0.94 2.15
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