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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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0.01 <p<0.05;

5 2
) .
30 g 10 Il h
pH .50
g 105°C 550°C 5
h ; (GB 11891-
1 1989) ; (GB 98374988) ;
(GB 98364988) ; TOC
1.1 -
(HCI-HNO,-HF-HCIO,) IRIS
Intrepid II XSP (ICP-AES
N N Thermo Elemental )
3~5cm 0.5¢ 1.4
Statistica 6. 0
40% 4.75 mm (ANOVA)
60% (LSD) 95%
2
(75 £0.13)% pH 95%
(7.82+0.01) EC (0.46 £0.05) S/m Ash (43.89 -
+2.13)% TOC (32.32 +£2.32)% TN (36.42 + )
1.30) g/kg TP (7.70 £0.13) g/kg TK (11.22 +
0.13) g/kg C/N (8.88 £0.36) C/P (42.00 = 2.1 2
3.33) Cu (210.00 = 24.62) mg/kg Zn 1 pH
(1557.67£47.12) mg/kg Pb (68.42 + 3.44) (p<0.001);
mg/kg Cr (125.68 +18.28) mg/kg. pH 6.27 pH
1.2 7.07 pH (p<
25 emv 20 cm 0.05). pH
2 kg CO, 2 pH
100
100 . 48 h
700 ¢ 3
4
. 18 ~26°C pH pH
75% ~ 80% 30 d pH
4 pH
1.3 pH <7
~ 1 .
12 pH.EC.Ash TOC D
Table 1 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; s %% p<0.00l;% % 0.00 <p<0.01;*
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Table 2 Variation in nutrients (N P K) during vermicomposting of 4r 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"

e I 22 Bi5¥e WU 52k

1 2 C/N C/P

Fig. 1 Variation in C/N and C/P during vermicomposting of

sewage sludge using two species earthworms
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<0.01;Cr:p <0.05) Pb
(p >0.05)
: 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 42844984) pH=6.5 500 1 000 1 000 1 000
(GB 42844984) pH<6.5 250 500 300 600
30 Zn
Cu ; Pb Cr
. (GB 42844984) 2
( 3)
26
. pH <6.5 Zn
27 28 Zn
2 Zn
Zn 32
?.o25 2
? Zn  Cu 4.
4
Table 4  Effects of sewage sludge reduction during vermicomposting by B. parvus and E. foetida
Vg 1%
: 1% 5 — 1%
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) 33)
4 2 »
34
26. 67%
27.14%
23.56%  24.81%. 2 — 10
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

/ lge(de ) /e (e )

t-value

43.73 +2.32 66.53 +4.25
48.33 =1.21 74.10 £2.31
-3.04" -2.71

37.00 £5. 56 0.76 £0. 15 1.56 £0. 20
31.33 £1.57 0.86 £0. 05 1.31 £0. 09

1.75 -0.94 2.15

A

) co)e

(p >0.05)

. Edwards .

(1)2

pH. P Cu
EC.Ash.TOC.N.K.Zn.Pb.Cr

pH
P.Cu
(2)2
(3)2

“®

133.

2003 19(5) :59-60.

pH

2007 27(20):15.

2008 16(3) :788-793.
. 2000 18(12):116-

1982.75-79 107410.
2007 26(3) :343-346.

2006 6(6) :92.

10

12

15

17

19

20

22

23

Kocik A Truchan M Rozen A. Application of willows (Salix
viminalis) and earthworms ( Eisenia fetida) in sewage sludge
treatment J . Soil Biol 2007 43: 327-331.
Ndegwa P E Thompson S A. Integrating composting and
vermicomposting in the treatment and bioconversion of biosolids
J . Bioresour Technol 2001 76(2): 107412.
Gupta R Mutiyar P K Rawat N K et al. Development of a
water hyacinth based vermireactor using an epigeic earthworm E.
Joetida ] . Bioresour Technol 2007 98: 2605-2610.
CA JR. M .
1984. 134 2225 138-441.
Haimi J Huhta V. Capacity of various organic residues to
support adequate earthworm biomass for vermicomposting J .
Biol Fert Soils 1986 2:2327.
Khwairakpam M  Bhargava R. Vermitechnology for sewage
sludge recycling J . J Hazard Mater 2009 161: 948-954.
Gupta R Garg V K. Stabilization of primary sewage sludge
during vermicomposting J . J Hazard Mater 2008 153: 1023-
1030.
Gunadi B Edwards C A. The effect of multiple application of
different organic wastes on the growth fecundity and survival of

Eisenia fetida ] . Pedobiologia 2003 47: 321-330.

I ( ) 2008 36(4):
514-518.
Viel M Sayag D Andre L. Optimization of agricultural
industrial waste management through in—vessel composting A .
In: de Bertoldi M (ed.). Compost: Production Quality and
Use C . Elseiver Applied Science Essex 1987. 230237.
Hartenstein R Hartenstein F. Physico-chemical changes affected
in activated sludge by the earthworm Eisenia foetida J . ]
Environ Quality 1981 10: 377-382.

M .
2002.4-5.

Satchell ] E Martein K. Phosphate activity in earthworm faeces
J . Soil Biol Biochem 1984 16: 191494.
Garga V K Kaushik P Dilbaghi N. Vermiconversion of
wastewater sludge from textile mill mixed with anaerobically
digested biogas plant slurry employing Eisenia foetida ]
Ecotoxicol Environ Saf 2006 65: 412-419.
Garg P Gupta A Satya S. Vermicomposting of different types of
waste using Eisenia foetida> A comparative study J . Bioresour
Technol 2006 97: 391-395.
Pramanik P Ghosh G K Ghosal P K et al. Changes in

organic—C N P and K and enzyme activities in vermicompost



1279

24

25

26

27

28

of biodegradable organic wastes under liming and microbial
inoculants J . Bioresour Technol 2007 98: 2485-2494.

Sharma K S. Municipal solid waste management through
vermicomposting employing exotic and local species of earthworms

J . Bioresour Technol 2003 90: 169-473.

M .
2005. 44-45.
J. 2009 28(1):78-83.
Vijver M G Wolterbeek H T Vink J] P M et al. Surface

adsorption of metals onto the earthworm Lumbricus rubellus and
the isopod Porcellio scaber is negligible compared to absorption in
the body J . Sci Total Environ 2005 340: 271-280.

Morgan A J Stiirzenbaum S R Winters C et al. Differential
metallothionein expression in earthworm ( Lumbricus rubellus)

Ecotoxicol Environ Saf 2004 57: 1149.

tissues J .

29

30

32

33

Kamitani T  Kaneko N. Species-specific heavy metal
accumulation patterns of earthworms on a floodplain in Japan
J . Ecotoxicol Environ Saf 2007 66: 82-91.
Lanno R Wells J Conder J et al. The bioavailability of
chemicals in soil for earthworms J . Ecotoxicol Environ Saf
2004 57:3947.
Nahmani J Hodson M E Black S. A review of studies
performed to assess metal uptake by earthworms ] . Environ
Pollut 2007 145: 402-424.
J. 2008 2(10) :14074412.
Edwards C A Lofty J R. Biology of Earthworm M . London:
Chapman and Hall 1977. 5859 163464.
Suthar S. Potential utilization of Guar gum industrial waste in

vermicompost production J . Bioresour Technol 2006 97:

24742477.



