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The present study was undertaken to analyse the quality of compost and vermicompost produced by
the action of epigeic earthworm, E.eugeniae out of different organic wastes such as Lawn Grass Waste
(LGW), Cotton Residue Waste (CRW), Ashoka Tree Waste (ATW), Parthenium Waste (PW) and
Cattle Manure (CM) as standard food for earthworms. The physico-chemical parameters of both
compost and vermicompost have been analysed by standard specified methods so as to check the role
of the earthworm, E. eugeniae in biodegradation of different organic wastes and recycling of plant
nutrients. Results revealed that there is a wide variation in physico-chemical parameters of both
composts and vermicomposts. A significant reduction in Organic Carbon (OC) have been observed in
vermicompost than in the compost of all organic wastes may be due to usage of Carbon (C) for the
building up of body of the worms during their growth. There is an increasing level of physico-
chemical parameters such as pH, EC, both macro nutrients (N, P, K, S, Ca and Mg) and micro
nutrients (Cu, Zn, Fe and Mn) in vermicompost when compared to compost in all organic wastes. This
may be because of more biodegradation process by the action of earthworm and mineralization of
degraded organic wastes by the action of saprophytic microorganisms present in the gut of earthworm,

E.eugeniae.
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INTRODUCTION

In recent few decades, dumping of huge quantity of organic
wastes from different sources like domestic, agriculture and
industrial wastes have caused serious environmental hazards
and economic problems. Most of these wastes are either burnt
or used for land filling (Fulekar, 2005). Burning of organic
wastes contributes large amount of Carbon dioxide (C0O,) in
the atmosphere that causes environmental pollution. This over
all process tremendously leads to not only global warming but
it also destroys the surface soil organic matter, vanish soil
microbial population and affects the physico-chemical
properties of the soil (Livan and Thompson, 1997). Proper
utilization of organic wastes can not only promote recycling of
plant nutrients, it also improves soil health and environmental
quality (Mishra et al, 1989; Bhardwaj, 1995). Now there
searchers are looking for appropriate technology, which
controls and manages properly to reduce the adverse effects of
dumping of huge amount of organic wastes on soil
environment. There have been numerous reports about the
utilization of various organic residues such as Kitchen waste,
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Road side weed wastes, Sewage sludge, Live stock wastes,
Industrial and agricultural wastes by different epigeic and
anecic earthworm species, which in turn convert them into
valuable vermicompost in the form of bio fertilisers (Yousefi
et al.,,2003; Khalfi et al.,2005). Vermicompost is necessarily
considered as a supplement to soil as it releases different plant
nutrients slowly with significant reduction in the Organic
Carbon (OC), thus improving physico-chemical properties of
soil and synchronizing the requirement of plants (Kaushik and
Garg, 2003; Bharat, 2007). Doube et al, (1994) have also
reported vermicompost has more beneficial impact on plants
rather than on the health of soil. Hence, a comparative study
was undertaken to analyse the physico-chemical parameters of
compost and vermicompost produced by the action of epigeic
earthworm, E. eugeniae out of different organic wastes in a
laboratory conditions.

MATERIALS AND METHODS

Composting and vermicomposting experimental design

The compost (without worms) and vermicompost (with
earthworm FE.eugeniae) produced by a mixture of different
individual organic wastes with cattle manure in the ratio of
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10:1 along with cattle manure alone (as standard food for
earthworm) on dry weight basis. All experimental sets (both
compost and vermicompost) were maintained with moisture
content of about 70- 80% by daily sprinkling of water. All the
experimental sets were terminated after 16 weeks by removing
earthworms manually in vermicompost sets. Both compost
and vermicompost produced by individual organic wastes were
collected separately in polythene bags and were analysed for
physico-chemical parameters to know the nutrient status.

Analysis of compost and vermicompost samples

The analysis of various physico-chemical parameters such as
OC, N, P, K, S, Ca, Mg and Cu, Zn, Fe and Mn were carried
with respect to produced compost (without worms) and
vermicompost (with E.eugeniae). Physical analysis such as pH
was estimated as per the procedure described by Chandrabose
et al. (1988) and Electric Conductivity (mS/cm) was
determined by Chandrabose et al. (1988). The Organic Carbon
(OC) was estimated by procedure Walkley and Black Method
(1934). Available Nitrogen (N) was determined by Singh and
Pradhan, (1981). Available Phosphorus and Potassium were
determined by Bray and Krutz, (1945) and Flame Photometer
respectively. The available Sulphur was determined through
the procedure given by Yasushi and Shinjiro (2010).
Determination of exchangeable Calcium and Magnesium was
done by Jackson, (1973). Determination of micro nutrients
(Cu, Zn, Fe and Mn) have been analysed by Lindsay and
Norvell (1978) through Atomic Absorption Spectroscopy
(ASS).

RESULTS AND DISCUSSION

The physico-chemical parameters of both compost and
vermicompost were represented in the table 1 & 2 and graph 1-
10 respectively. The presence of all parameters such as pH,
EC, macro nutrients (N, P, K, S, Ca, and Mg) and micro
nutrients (Fe, Cu, Zn and Mn) were in increasing order from
compost > vermicompost produced out of different organic
wastes, whereas, the percent Organic Carbon (OC) was
declined in vermicompost than in compost. Both composting
and vermicomposting processes have significantly modified
the physical and chemical nature of the feed material provided.
In the present study, the pH was recorded little lower the
neutral in compost and it was towards alkaline in the
vermicompost of all the waste foods (Table 1-2, Graph- 1), this
might be due to the production of CO, and organic acids by
microbial metabolism during decomposition process (Albanell
et al., 1988; Chan and Griffiths, 1988; Haimi and Hutha, 1986;
Elvira et al., 1998). Similar results in pH shift towards alkaline
after processing of cattle manure, fruit and vegetable wastes
have been reported by Mitchell (1997) and Gunadi and
Edwards (2003). Slow increase in Electric conductivity (EC)
was also observed in vermicompost than in the compost of all
the organic wastes (Table 1-2, Graph-2). The higher EC in
worm casts may be due to increase in soluble salts, through
biodegradation and mineralization process. Barker (1997) have
also noticed higher pH values in vermicompost than in normal
compost. This may be attributed to free availability of ions and
minerals generated during ingestion and excretion by the
earthworms in the vermicompost.

Table 1. Data of physico-chemical parameters of compost (without worms) produced out of mixture of different organic wastes and
cattle manure

Compost of different organic wastes :Cattle Manure (10:1)

Cattle

S-No. Physico-chemical parameters Lawn grass waste Cotton residue waste  Ashok tree waste  Parthenium waste Manure
1 pH 6.00 6.30 6.50 6.70 5.50

2 Electric Conductivity (EC) (mS/cm) 4.28x10? 4.46x10? 4.50x10? 4.70x10? 5.20x10?
3 Organic Carbon (OC) 17.37 % 28.00 % 29.40 % 27.60 % 16.13 %
4 Available Nitrogen (N) 0.67% 0.70% 0.75% 0.68% 0.82%
5 Available Phosphorus (P) 0.77 % 0.81 % 0.62 % 0.73 % 0.97 %
6 Auvailable Potassium (K) 0.72 % 0.62 % 0.74 % 0.76 % 0.89 %
7 Available Sulphur (S) 0.28 % 0.20 % 0.29 % 0.28 % 0.31 %
8 Exchangeable Calcium (Ca) 1.10 % 1.22% 1.46 % 1.28 % 1.53 %
9 Exchangeable Magnesium (Mg) 0.26 % 0.20 % 0.18 % 0.16 % 0.28 %
10 Copper (Cu) 30 ppm 70 ppm 60 ppm 70 ppm 90 ppm
11 Zinc (Zn) 270 ppm 220 ppm 260 ppm 380 ppm 340 ppm
12 Iron (Fe) 180 ppm 120 ppm 170 ppm 190 ppm 210 ppm
13 Manganese (Mn) 370 ppm 220 ppm 260 ppm 380 ppm 340 ppm

Table 2. Data of physico-chemical parameters of vermicompost produced by the action of the epigeic earthworm, E.eugeniae out of
mixture different organic wastes and cattle manure

. . Vermicompost of different organic wastes: Cattle Manure (10:1) Cattle

S.No.  Physico-chemical parameters . -
Lawn grass waste Cotton residue waste  Ashok tree waste  Parthenium waste Manure

1 pH 6.02 7.80 8.00 7.70 6.50
2 Electric Conductivity (EC) (mS/cm) 4.67x10? 4.60x10? 5.12x102 4.70x10? 5.80x10?
3 Organic Carbon (OC) 7.65 % 11.1% 14.65% 17.60% 9.13%
4 Available Nitrogen (N) 1.17% 1.55% 1.26% 1.32% 1.78%
5 Available Phosphorus (P) 1.08 % 1.02 % 1.16 % 1.23% 1.47 %
6 Available Potassium (K) 1.15% 1.06 % 1.02 % 1.16 % 1.28 %
7 Available Sulphur (S) 0.38 % 0.33 % 0.49 % 0.48 % 0.56 %
8 Exchangeable Calcium(Ca) 2.16 % 1.72 % 1.74 % 1.68 % 2.27%
9 Exchangeable Magnesium (Mg) 0.47 % 0.42 % 0.39 % 0.41 % 0.49 %
10 Copper (Cu) 70 ppm 100 ppm 60 ppm 70 ppm 90 ppm
11 Zinc (Zn) 210 ppm 270 ppm 270 ppm 260 ppm 300 ppm
12 Iron (Fe) 120 ppm 150 ppm 130 ppm 130 ppm 210 ppm
13 Manganese (Mn) 490 ppm 530 ppm 400 ppm 300 ppm 220 ppm
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Graphs 1-10. Comparison of various physico-chemical parameters of compost and vermicompost
produced out of different organic wastes
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The percent Organic Carbon (OC) drastically decreased in
vermicompost as compared with the compost of all organic
wastes may be attributed too much biodegradation and
decomposition process by the microorganisms and utilization
of organic carbon by earthworms for their body building
during growth and development. Therefore, maximum OC was
observed in compost rather than in the vermicompost (Table 1-
2, Graph-3). According to Vial ef al., (1987) loss of organic
carbon in the biodegradation process might be responsible for
enhancement of nitrogen content. The nitrogen (N) content
was also increased drastically in vermicomposts than that of
composts of different organic wastes (Table 1-2, Graph-4).
Among vermicompost produced by the action of E.eugeniae,
the N content was more in Cattle Manure followed by Cotton
Residue Waste, Parthenium Waste, Ashok Tree Waste and it
was least in Lawn Grass Waste. Kaushik and Garg (2004) were
also observed increased nitrogen (N) in vermicomposts of
textile mill sludge along with cattle dung and agricultural
residues. The increase in nitrogen content of vermicompost
was also reported by Tripathi and Bhardwaj, (2004),this may
be due to accumulation of mucus, nitrogenous excretory
substances, growth stimulating hormones and enzymes
secreted by the earthworms. Atiyeh et al, (2000) have
expressed earthworms make a great impact on nitrogen
transformation by enhancing nitrogen mineralization so that
mineral nitrogen may be retained in the form of nitrate. Syers
et al., (1979) have also reported earthworm casts contains high
concentrations of nitrate content. This is because earthworm
gives shelter for microflora and also releases gut enzymes in
their intestine, both are involved in biodegradation process
(Piearce, 1978; Whiston and Seal, 1988; Kavian and
Ghatnekar, 1991).

However, in the presence of earthworms, the biodegradation
process increased drastically in vermicomposting when
compared to the natural degradation (composting) of organic
wastes by the saprophytic microorganisms. The nitrogen (N)
content of compost and vermicompost is mainly dependent on
the raw feed material provided and extent of biodegradation
process by the action of earthworms (Crawford, 1983; Gaur
and Singh, 1995). The lowering of C: N ratio and increase in
the available plant nutrients in the vermicompost than in the
compost have also reported (Fosgate and Babb,1972; Kale et
al.,1982; Edwards,1998; Talashilkar ez al.,1999) In the present
analysis, available phosphorus (P) and potassium (K) contents
were also more in the vermicomposts than in the composts
(Table 1-2, Graph-5 & 6). Mansell ef al., (1981) were noticed
that plant litter was found to contain more available
phosphorus (P) after ingestion by the earthworms. Increase in
available phosphorous during vermicomposting is probably
due to mineralization process and mobilization of phosphorus
through bacterial and faecal phosphatase activity of
earthworms (Edwards and Lofty, 1972). Available Sulphur (S),
Calcium (Ca), and Magnesium (Mg) were also towards higher
concentration in the vermicomposts compared to composts of
different organic wastes (Table 1-2, Graph-7, 8 & 9). This may
be related to the activity of microbial flora present in the gut of
earthworms involved in the mineralization process. All the
micronutrients Iron (Fe), Copper (Cu), Zinc (Zn) and
Manganese (Mn)) were also observed somewhat more in the
vermicomposts rather than in the composts of various organic
wastes including cattle manure (Table 1-2, Graph-10)
attributed to the degradation and mineralization process by the
action of earthworm and microorganisms respectively.

Many workers have also reported higher content of available
N, P, K and micronutrients in vermicompost than in the
compost (Jambhekar, 1992; Delgado et al., 1995). Some of the
researchers have also been reported that nutrients are found to
be similar in both vermicompost and normal compost (Shinde
et al., 1992; Talashilkar et al., 1999). As per NARI annual
report, the soil enriched with vermicompost provides
additional substances that are not found in soils with chemical
fertilizers (Kale, 1998). The nutrient content of vermicompost
and composts mainly depends on the raw materials used, the
processed materials usually contains higher levels of most of
the mineral elements, which are in available forms than that of
parent material (Edwards and Bohlen, 1996).

Conclusion

The composts and vermicomposts produced out of different
organic wastes have all the physico-chemical parameters
necessary for the growth of plants and to maintain the fertility
of soil. All parameters were slightly more in the
vermicomposts produced by the action of epigeic earthworm,
E.eugeniae than in the normal compost produced by the
saprophytic microorganisms except Organic Carbon (OC). The
production of the quality compost and vermicompost is
primarily depends on the nature of raw organic wastes used in
the experiment, then the multiplication and potentiality of the
microorganisms and earthworm species in biodegradation and
mineralization process and overall the presence of favourable
environmental conditions.
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