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— vermicomposting of kitchen vegetable waste on 0, 15, 30, 45 and 60 days respectively.
Eisenia fetida h : 3 :
Kitch tabl " On 60t day total fungal and actinomycetes recorded in vermicompost were 135 CFU x
tiehen vegetable waste 10% g1 and 79 CFU x 104 g respectively. The vegetable kitchen waste in combination
Nutrients . N . . . . . .
. with cowdung (3:1) is suitable for vermicomposting with Eisenia fetida to produce
Vermicompost

nutrient rich vermicompost.

and Dbiofertilizer by implementing fertilizer
control order of 1985 has been adopted. After
considering the skewed pattern of fertilizer use in
various locations in India, the Central
Government is promoting balanced and integrated
use of fertilizers through various initiatives. As a

Introduction

Due to the side effects of chemical fertilizer,
during 1989-90 there has been 3-4% decrease in
fertilizer nitrogen consumption in Europe and
USA (Prasad, 1999). In order to reduce the side

effects of fertilizer nitrogen by chemicals in India
an integrated nutrient management encompassing
soil testing and balanced use of chemical
fertilizers in conjunction with organic manures

result of this effort, NPK consumption ratio has
now improved to 5.7 : 2. 2 : 1 during 2004-2005
from 7: 2.7 :1 during 2000-01 (National Portal of
India: Agriculture, 2005). Vermicompost has been
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shown to have high levels of total and available
nitrogen, phosphorous, potassium (NPK) and micro
nutrients, microbial and enzyme activities and
growth regulators (Edwards, 2004; Karmegam and
Daniel, 2009; Prakash and Karmegam, 2010).
Vermicompost, an organic soil conditioner is
known to enhance the plant growth and vyield
(Zaller, 2007; Karmegam and Daniel, 2008). The
utilization of vermicompost and vermicasts as
substitute for peat in horticultural potting media and
carrier media in air-layering for ornamental plant
has been reported (Zaller, 2007). The methods used
in municipal solid waste disposal in the majority of
cities and towns in the India are non-systematic and
unscientific, involving dumping in low lying areas
in the outskirt of the towns. In an attempt to
streamline waste management, the Ministry of
Environment and Forest (MOEF) has promulgated
the ‘“‘Municipal Wastes (Management and
Handling) Rules, 2000” wunder Environment
(Protection) Act, 1986, addressing all aspects of
waste management from collection, transportation,
storage, recycling, and processing to final disposal.
The rules emphasize integrated solid waste
management from door-to-door collection to
processing of organic waste and scientific disposal
of inert materials (Lal and Rajnikant, 2010). These
wastes need to be recycled to avoid environmental
pollution and loss of nutrients, and also to get
valuable end product vermicompost for agricultural
purposes. In the present study, vermicomposting
technology has been employed to process the house
hold wastes (kitchen wastes) employing the
earthworm, Eisenia fetida. Eisenia fetida is an
earthworm species widely used for
vermicomposting of various organic residues
throughout the world. In India, Eisenia fetida has
been successfully utilized for vermicomposting of
leaf litters (Karmegam and Daniel, 2000),
municipal solid waste (MSW) (Kaviraj and Sharma,
2003), paper waste (Prakash et al., 2008), silkworm
litter (Rajasekar and Karmegam, 2009) and
beverage industry sludge (Singh et al., 2010).
However, the study on vermicomposting of kitchen
wastes in Salem (Tamil Nadu, India) is lacking.
Hence the present study has been carried out to find
the vermicomposting of source separated Kitchen

vegetable wastes using the earthworm, Eisenia
fetida.

Materials and methods

For the collection of total and kitchen vegetable
wastes, efforts were made to collect wastes from
door to door and segregated as dry and Kitchen
vegetable wastes from Peramanur area, Salem,
Tamil Nadu. Also efforts were made to collect the
kitchen vegetable wastes to the maximum extent.
The dry wastes comprised of, in general, papers,
plastic, empty glass bottles, etc. are segregated,
while the Kitchen vegetable wastes were weighed
after collection from each house and there after
pooled and allowed for predigestion for 15 days
The cowdung was collected from nearby cattle
sheds in fresh form and allowed to stabilize for one
week and used for the study. The pre-decomposed
organic substrates were mixed with cowdung in 3:1
ratio on dry weight basis, transferred to vermibeds
and moistened to hold 60-70% moisture content.
The vermicomposting studies were carried out for
60 days using Eisenia fetida in three replicates
twice under controlled conditions. The vermibeds
without earthworms were also maintained as
control. The microbial population count, i.e.,
bacteria, fungi and actinomycetes and the
characteristics of vermicomposts were analysed as
described in Prakash and Karmegam (2010).

Results and discussion

It is seen from the table that the main elements,
namely nitrogen, phosphorus and potassium were
1.16%, 1.02% and 0.81%, respectively (Table 1).
Such elements are present in the vermicompost so,
they are prepared from the kitchen waste. They are
quite beneficial as sufficient quantities of these
elements are present. The data so obtained, may be
seen from the table, are quite in agreement with the
various parameters of the vermicompost obtained at
ICRISAT, Hyderabad (Nagavallemma et al., 2004).
The total microbial populations viz., during
vermicomposting of kitchen vegetable wastes in
combination with cow dung are shown in Table 2.
The microbial population increased from day 0 to
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60" day in all the vermibeds. The total bacterial
population of 43, 61, 71, 115 and 145 CFU x 10°g™
were recorded during vermicomposting of kitchen
vegetable waste on 0, 15, 30, 45 and 60 days
respectively. The trend of increase of fungal and

actinomycetes population was parallel to that of
bacterial observed during vermicomposting of
wastes. On 60" day total fungal and actinomycetes
recorded in vermicompost were 135 CFU x 10° g™
and 79 CFU x 10* g* respectively.

Table 1. Physico-chemical characteristics of vermicompost prepared from the Kitchen waste.

Parameter Values obtained
pH (at 25°C) 7.39
Conductivity (mS/cm) 5.80
Bulk density (g/cc) 0.80
Calcium as Ca (%) 1.34
Sodium as Na,0 (%) 0.29
Potassium as K,0 (%) 0.81
Magnesium as Mg (%) 0.47
Organic Matter (%) 24.01
Total Nitrogen as N (%) 1.16
Total Phosphorus as P,05 (%) 1.02
Zinc as Zn (ppm) 142.07
Chromium as Cr (ppm) 5.88
Manganese as Mn (ppm) 161.67

Table 2. Total microbial population dynamics during vermicomposting of kitchen
vegetable waste with E. fetida.

Total microbial population*

Vermicomposting

AEe Bacteria Fungi Actinomycetes
y (CFUx 10° g%) (CFUx10°g™) (CFUx10* g™

0 43.17 70.00 39.00

15 61.00 82.00 46.17

30 71.33 111.67 53.67

45 115.00 126.00 63.67

60 145.00 135.00 79.50

* Values are log transformed mean of six replicates.
According to Nagavelamma et al. (2004)  89x10° 11x10* and 2x10%, while vermicompost
vermicompost when analyzed for microbial contained slightly less counts as 54x10°, 8x10* and

diversity and their population have indicated the
presence of bacteria, fungi and actionomycetes.
Several authors have noted that the earthworms
play a major role in affecting population of
microorganisms, especially causing changes in the
soil microbial community (Coleman, 1985;
Parmelee et al., 1998). Nagarvallemma et al. (2004)
recorded higher microbial populations in the
partially decomposed dry organic waste material for
vermicomposting than the vermicompost itself.
These studies reported that partially decomposed
organic waste material per gram of samples had
bacterial, fungal and actionomycetes counts as

1x10*, respectively. The fungal isolates from the
samples were identified up to the species levels.
Much diversity was observed between the two
types of samples collected. Aspergillus, Fusarium,
Mucor and Cladosporium were the common genera
in both the samples. However, some other genera,
namely Alternaria, Penicillium and Thermomycetes
were isolated from the predigested dry organic
waste material for vermicomposting, while genera
like Absidia and Stachbotrys were recorded in
vermicompost. The digestive epithelium of the
simple straight tubular gut of earthworms is known
to secrete cellulase, amylase, invertase, protease
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and phosphatease (Rangannathan and Vinotha,
1998). In conclusion, the vegetable kitchen waste in
combination with cowdung (3:1) is suitable for
vermicomposting with Eisenia fetida to produce
nutrient rich vermicompost.
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