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ABSTRACT
The worms were grown in four different wastes i.e., leaf litter (LL), straw waste (SW), coirpith
(CP) and pressmud (PM) and cowdung in 1:3 ratio separately. Perionyx ceylanensis, an
earthworm species new to vermicomposting technology and Perionyx excavates, a widely used
native earthworm species were used to study the influence of microbial load on different
organic wastes. Microbial load was enumerated in four different types of organic substrates
at the initial, the worm unworked substrates (control), and the worm substrates
(vermicompost). The results showed that the microbial colony forming unit (CFU) were
abundant in the vermicompost than in the control and the worm unworked substrates.
Maximum percentage increase of bacteria, fungi and actinomycetes in the P.ceylanensis worked
vermicompost was observed in the SW i.e., 108.97 ± 8.53, 132.46 ± 10.81 and 105.33 ± 9.14
respectively and in the P.excavates worked vermicompost was 120.94 ± 9.75, 161.69 ± 13.39 and
9883 ± 7.62 respectively. 
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Introduction 

Food preferences of most earthworm species
are poorly understood but some earthworm species
have been shown to consume sheep dung and a
mixture of milled cereal and pea straw containing
beneficial microorganisms (Stephens et al., 1994). An
effective universal carrier material for the
earthworm-based delivery of microorganisms to soil is
not yet identified. To be effective, the carriers, which
are an attractive food source for a wide range of
earthworms carriers which support large number of
the beneficial microorganism in the case of the
earthworm (Double et al., 1994).

The process by which the microorganisms
benefit from the mucus secretions of the earthworm
and the process by which earthworm benefits from

the enhanced microbial decomposition of ingested
organic matter makes their relationship mutually
symbiotic (Barios, 1992). The microfungal composition
varies between species. It is well established that the
earthworm castings contain significantly higher
counts of bacteria than in the surrounding soil.
Certain species of actinomycetes in the earthworm
gut participate in the chemical transformation of
organic materials, formation of humus complexes, and
production of cementing substances that improve the
crumb structure of the soil. Earthworms have many
complex interrelationships with microorganisms. They
depend upon microorganisms as their major source of
nutrients and they also promote microbial activity in
decaying organic matter (Edwards and Bohlen, 1996).
Hence, the present study is carried out to find the
influence of microbial load of some organic substrates
by earthworms, Perionyx ceylanensis and Perionyx
excavates over a period of 100 days.

Materials and Methods

The earthworms were cultured in various
organic wasters such as leaf litter (LL), straw waste
(SW), coirpith (CP) and pressmud (PM). The organic
substrates were selected based on the survey of their
availability in huge quantities. All the organic waste
substrates were chopped into small pieces and
allowed for shade dry. These organic substrates and
urine free cowdung was finely powdered separately.
To study the effect of various organic substrates on
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microbial load, 1:3 ratio of each organic wastes and
cowdung powder were mixed. The initial sample was
taken for identifying microbial load. Then the
distilled water was added to the powder to prepare
a dampened medium with moisture content of 70 to
80 percent and allowed to stabilize for four days in
a rearing chamber where the relative humidity was
80 percent.

The earthworm, Perionyx ceylanensis and
P.excavates for the study were obtained from the
mass culture tanks containing cowdung and organic
mixture medium from the Department of Biology,
Gandhigram Rural University, Gandhigram. The
containers used for the study measured 12 cm dia
× 9 cm height and were fitted with perforated lids.
Initially 50 gram of the medium was kept in each
container. A total of six replicates were maintained
separately for both the species. Fifteen numbers of
Perionyx ceylanensis and P.excavates hatchlings were
introduced to the experimental containers with
different substrates which were kept in a rearing
chamber at 27 ± 1°C with relative humidity of 80-85
percent. The container without earthworms served as
the control. After 15 days, fresh medium was added

to every container. This was repeated every ten days
till the termination of the experiment.

Samples for enumerating microbial count was
collected following random sampling method. One
gram of dried vermicompost was taken in a sterile
conical flask containing nine ml of sterile distilled
water and shaken well in vortex mixer for 30
minutes. From this stock, various dilutions were
prepared from 10− 1 to 10− 7 with sterile distilled
water. One ml of diluted sample was poured into
petriplates containing the respective media for
bacteria, fungi and actinomycetes. Three replicates
were maintained for each observation. The total
number of microbial colonies in the respective media
was counted using standard plate count method (Rao,
1995; Kannan, 1996).

Results and Discussion

The results of the enumeration of the total
colony forming units (CFU) of bacteria, fungi and
actinomycetes in the initial vermibed substrates, the
worm-unworked compost and the worm-worked
compost of P.ceylanensis and P.excavates are given in
Tables 1 and 2. The total CFU were higher in the

Table 1 Microbial load at the commencement (initial), worm un-worked (final) and worm
worked vermicompost of various organic wastes treated with P.ceylanensis 

Substrates

Microbial Load Leaf litter Straw waste Coirpith Pressmud

Bacteria (CFU × 107 g− 1)

Initial 57.33 ± 2.74 45.60 ± 3.18 26.33 ± 1.85 32.30 ± 2.12

Final 103.60 ± 8.52 78.00 ± 4.33 53.00 ± 3.23 63.60 ± 8.97

Vermicompost 198.00 ± 11.85 163.30 ± 13.47 76.66 ± 5.61 87.00 ± 6.13

Fungi (CFU × 103 g− 1)

Initial 35.66 ± 1.33 29.00 ± 2.34 15.30 ± 1.10 23.00 ± 1.54

Final 49.33 ± 3.20 45.60 ± 3.60 32.66 ± 2.74 43.30 ± 3.67

Vermicompost 98.60 ± 7.68 106.00 ± 8.47 51.33 ± 4.36 67.60 ± 5.17

Actinomycetes (CFU × 104 g− 1)

Initial 35.33 ± 2.37 38.30 ± 2.08 21.66 ± 1.38 33.00 ± 2.00

Final 76.66 ± 4.18 56.33 ± 4.10 67.33 ± 4.50 58.66 ± 4.33

Vermicompost 125.00 ± 11.58 115.66 ± 9.48 94.00 ± 5.15 83.24 ± 6.92
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final stage of the worm-worked compost and in the
worm-unworked compost than in the initial vermibed
materials.

The percentage increase of microbial load in
vermicompost over the control treated with P.ceylanensis
and P.excavates are shown in Figs. 1 and 2.
Maximum percentage increase of bacteria, fungi and
actinomycetes in the P.ceylanensis worked vermi-
compost was observed in the SW i.e., 108.97 ± 8.53, 
132.46 ± 10.81 and 105.33 ± 9.14 respectively. Maximum
percentage increase of bacteria, fungi and actinomycetes

in the P.excavates worked vermicompost was observed
in the SW i.e., 120.94 ± 9.75, 161.69 ± 13.39 and
98.83 ± 7.62 respectively.

The CFU of the microorganisms in the
worm-worked vermicompost was significantly higher
than those in the worm-unworked compost, in the
treatments with P.ceylanensis as well as that with
P.excavates. This clearly indicated that the organic
substrates used in the present study could initiate
the proliferation of the microorganisms and the two
different species of earthworms used in the present
study also acted as a medium for the rapid microbial
colonization. Several workers studied the microbial

Table 2. Microbial load at the commencement (initial), worm un-worked (final) and worm
worked vermicompost of various organic wastes treated with P.excavates. 

Microbial Load
Substrates

Leaf litter Straw waste Coirpith Pressmud

Bacteria (CFU × 107 g− 1)

Initial 57.33 ± 2.74 45.60 ± 3.18 26.33 ± 1.85 32.30 ± 2.12

Final 103.60 ± 8.52 78.00 ± 4.33 53.00 ± 3.23 63.60 ± 8.97

Vermicompost 214.00 ± 16.68 172.33 ± 15.22 95.00 ± 7.18 125.33 ± 9.41

Fungi (CFU × 103 g− 1)

Initial 35.66 ± 1.33 29.00 ± 2.34 15.30 ± 1.10 23.00 ± 1.54

Final 49.33 ± 3.20 45.60 ± 3.60 32.66 ± 2.74 43.30 ± 3.67

Vermicompost 105.60 ± 8.09 119.33 ± 9.13 61.85 ± 5.37 8.83 ± 6.48

Actinomycetes (CFU × 104 g− 1)

Initial 35.33 ± 2.37 38.30 ± 2.08 21.66 ± 1.38 33.00 ± 2.00

Final 76.66 ± 4.18 56.33 ± 4.10 67.33 ± 4.50 58.66 ± 4.33

Vermicompost 108.33 ± 8.24 112.00 ± 7.65 108.00 ± 5.15 95.33 ± 7.68

Fig. 1. The percentage increase of microbial
load

in vermicompost over the control treated

Fig. 2. The percentage increase of microbial
load in vermicompost over the control treated

with P.excavates 
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load in the casts and surrounding environment and
found that the casts increased the number of the
microbial population (Bassalik, 1913; Scheu, 1991;
Tiwari and Mishra, 1993; Paul et al., 2005). The
earthworms carry the capacity to degrade the organic
wastes with the help of enzymes present in the
alimentary canal and also with the help of
microorganisms present in gut. Edwards and Lofty
(1977) suggested that the size of the microbial
population in casts depend on the quality and type
of the food. Microorganisms constitute an important
component of the earthworm diet (Lee, 1985). A faster
growth of actinomycetes in the advanced stages of
composing was reported by Mun et al., (1988). The
inter-relationship of microorganisms with
microorganisms by their presence inside or outside
the body of the microorganism and in their
environment has been established already by Tiwari
and Mishra (1993) and Lavelle et al., (1995).
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