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ABSTRACT
Perionyx ceyalnensis, an earthworm species new to vermicomposting technology. Enumeration
of microbial population in the worm unworked substrate (control), earthworm gut,
vermicompost and vermicasts (feacal pellets, and biochemical composition like protein, fat and
carbohydrate content in vermimeal of clitellate worms were studied. The worms were grown
in three different combination of wastes, i.e., cowdung alone (CD), cowdung and municipal
solid waste (CD:MSW) and cow dung and green gram husk (CD:GGH) in  1:1 ratio. The results
showed that the microbial colony forming unit (CFU) were abundant in the vermicasts than
in the vermicompost and the gut. Microbial CFU in the cowdung was higher than the mixture
of CD:MSW and CD:GGH. The biochemical composition of the vermimeal showed a significant
increase in the percentage of protein, fat and carbohydrate in the CD:GGH mixture than other
wastes.
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Introduction

Earthworms have important functions by
virtue of their feeding and general behavioral
activities like burrowing, digesting, excreting with
microorganisms and supporting further decomposition
of biodegradable matters. They decompose complex
waste materials to simpler forms. The whole process
is known as vermicomposting. Perionyx ceylanensis is
an earthworm has been recently reported to be useful
in vermicomposting technology (Karmegam et.al.,
2003; Paul, 2005).

Gut microflora, enzymes, biochemical changes
and composition of earthworm meal for the
earthworms like Lampito mautitti, Pontoscolex
corethrutus, Lumbricus rubellus, Eisenia andrei,
E.nordenskioeldi and Eudrilus eugeniae have been
reported by different wirkers (Alawdeen and Ismail,
1986; Zhang et.al., 1993; Paik et.al., 1996; Petersen
and Holmstrup, 2000 and Zenova et.al., 1996). But
the workers on Perionyx ceylanensis is not available
so for, hence, the study has been undertaken to find
out the gut microflora and biochemical composition of
body meal of Perionyx ceylanensis, cultured in
different organic wastes.

Materials and methods

The earthworm, Perionyx ceylanensis for the
study was obtained from the mass culture tanks
containing cow dung and organic mixture medium
from the Department of Biology, Gandhigram Rural
Institute, Gandhigram. Three different types of

vermibeds prepared using the ground cowdung along
(CD), cowdung and municipal  solid waste (CD:
MSW) and cowdung and green gram husk (CD:GGH)
in 1:1 ratio (dry weight) in plastic containers of 12
cm diameter and 8.5 cm height with six replicates
for each treatment. Two third of the container was
filled with the substrates. Water was sprinkled to
hold 70-80 percent moisture. Ten healthy citellate
adult, preweighted Perionyx ceylanensis were
introduced in each container and they were allowed
to reproduce. The container without earthworms
serves as the control. The experimental sets were
kept in an environmentally controlled chamber and
maintained throughout the study period.

After 30 days, the worms were thoroughly
washed in distilled water, fixed in 10 percent
trichlora acetic acid (TCA) and again washed with
distilled water. Following the method of Ghosh et.al.,
(1989) with some modifications, each worm was
dissected from the anterior region to the posterior
region through the foregut, midgut and hindgut. The
gut contents were brushed out and transferred to test
tubes containing 3 ml of sterilized water. This was
used as inoculum and was transferred to petriplates
containing nutrient agar media, rose bengal agar
media and Kenknight’s media respectively for
bacteria, fungi and actinomycetes in triplicate and
incubated for one day, 2-3 days and 6-7 days
respectively (Allen, 1953). By adopting the same
procedure, CFU of bacteria, fungi and actinomycetes
of the worm unworked substrates (control),
vermicompost and vermicasts were also analysed. The
results were subjected to student “to” test by using
computer software, Microcal Origin (Version-3.0).
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The generic composition of the bacterial strains
in the gut was identified adopting following schemes
of Shewan et.al., (1960); Simudu and Aisa (1962) and
Gilmour et.al., (1976). Bergey’s manual or systematic
bacteriology (1989) was also referred in the
identification procedures. The fungal colonies isolated
from the gut were identified based on their cultural
characteristics and the structure of their conidiospore
(Domsch et.al., (1980).

The adult worms of different substrates i.e.,
CD alone, CD:MSW and CD:MSW were collected from
vermibed and allowed to defecate on moist filter
paper, placed inside a glass through for 48 hours to
empty the gut contents. The worms were separately
washed with distilled water, weighted and fixed in
10 percent TCA. Again  the worms were washed with
distilled water and dried in hot air oven at 60°C for
24 h. the dry worms were powdered using a morter
and pestle and analysed for protein (Lowry et.al.,
1951), fat (Harborne, 1984) and carbohydrate (Hedge
and Hofreiter, 1962).

Results and discussion
The earthworms plays a major role in the

diodegradation of the solid organic waste an in the
conversion of the waste in to vermicompost. 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 the gut. Microbial CFU in
the worm unworked substrate (control), earthworm
gut, vermicompost and vermicasts of Perionyx
ceylanensis grown in organic wastes are given in
Table 1. The total CFU were higher in the
vermicasts, vermicomposts and the gut of Perionyx
ceylanensis than in the worm unworked substrates.
The total CFU between the gut microflora and the
worm unworked substrates is significantly differed at
P > 0.05 level by student “t” test. The fungal CFU in
the vermicompost and vermicasts in all the
substrates are statistically not significant, this clearly
indicated that the destruction of fungi occurs in the
earthworms gut (Domsch and Banse, 1972). The
actinomycetes CFU in the vermicompost and
vermicasts in all the subtrates are significantly

Table 1. Microbial colony forming units (CFU) in the worm unworked substrates, earthworm
gut, vermicompost and vermicasts of P.ceylanensis grown in organic wastes.

No. of Microbial CFU Subtrates
CD alone CD:MSW CD:GGH

Bacteria

Control (CFU × 107 g− 1) 58.33 ± 4.54A,a 44.30 ± 3.65A,b

Earthworm gut 75.66 ± 3.47b,a 61.30 ± A,a 58.00 ± 4.20B,a

Vermicompost (CFU × 107 g− 1) 104.66 ± 5.69A,a 95.60 ± 4.62B,a 82.33 ± 5.73A,a

Vermicast (CFU × 107 g− 1) 123.00 ± 6.65B,a 114.33 ± 5.06A,a 97.66 ± 6.25B,b

Fungi

Control (CFU × 103 g− 1) 28.33 ± 1.01A,a 17.66 ± 1.22A,a

Earthworm gut 39.33 ± 2.89B,a 35.66 ± 2.62A,a 32.33 ± 2.93B,b

Vermicompost (CFU × 103 g− 1) 59.60 ± 4.28B,a 28.60 ± 1.74B,b

Vermicast (CFU × 103 g− 1) 59.60 ± 3.64A,a 45.33 ± 2.91a

Actinomycetes

Control (CFU × 104 g− 1) 57.60 ± 5.31B,a 39.00 ± 4.5A,b 49.33 ± 3.46A,b

Earthworm gut 73.66 ± 6.52A,a 45.33 ± 2.63A,b 55.60 ± 4.25A,b

Vermicompost (CFU × 104 g− 1) 108.66 ± 5.55C,a 67.33 ± 5.32A,b

Vermicast (CFU × 104 g− 1 135.33 ± 9.10a 121.30 ± 7.58b 108.00 ± 6.82a

Values are mean  ± SD; The difference in mean values between the rows (Capital letters) and between
columns (small letters) followed by the same letter are not significant at 5% level (p = 0.05) by student ‘t’
test.
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differed, this is because of their participation in the
digestion of chitin which is present in the peritrophic
membrane (Zenova et.al., 1996).

List of bacterial species and fungal colonies
isolated from the gut of Perionyx ceylanensis is given
in Table 2. A total of seven bacterial genera was
isolated and identified from the gut of Perionyx
ceylanensis by repeated plating. Several workers
reported the gut microflora of Lumbricus terrestris
(Thrope et.al., 1993; Brusewitz, 1959), Eisentia fetida
(Brown and Mitchell, 1981), Lumbricus rubellus
(Heijen and Marinissen, 1995). Of all the thirteen
numbers of fungi isolated in the gut of Perionyx

ceylanensis, Aspergillus species especially A.niger was
found to be dominant. The worms are able to digest
certain species of fungal species. Inability of certain
earthworms to digest different species of Aspergillus
and Penicillium had been reported by Dash et.al.,
(1979) and this was due to the secretion of
metabolites. The present investigation confirmed the
symbiotic relationship (Lavelle et.al., 1983) between
earthworms and their gut microflora. Several workers
carried out studies on the gut microflora of many
earthworm species, but this is the first report on the
gut microflora of the earthworm, Perionyx ceylanensis.

Table 2. List of bacteria and fungi isolated from the gut of Perionyx ceylanensis.

Sl.
No. Bacteria Fungi

1. Bacillus subtilis Aspergillus niger

2. Enterobacter ssp. A.Flavus

3. Serratia spp. A.terreus

4. Aerobacter spp. A.versicolor

5. Azotobacter spp. A.ustus

6. Rhizobium spp. A.ochraceous

7. Salmonella spp. A.fumigatus

8. - A.flavipus

9. - A.restrictus

10. - A.carneus

11. - Fusarium solani

12. - Mucor circinelloides

13. - Trichoderma spp.

Fig. 1. Biochemical composition of body meal of P.ceylanensis gron in organic wastes
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The biochemical analyses of vermimeal of the
earthworm Perionyx cerylanensis grown in organic
wastes are shown in Figure 1. The lowest percentage
of protein, fat and carbohydrate were present in CD
alone, where as the CD:GGH mixture showed that
the highest percentage i.e., 72.33 ± 3.42% (protein),
22.60 ± 1.35 (fat) and 28.66 ± 2.30% (carbohydrate).
The percentage of protein, fat and carbohydrate
significantly increased along with the increase in the
age of earthworm. The protein content is also
proportional to the body weight (Patra and Dash,
1972). The earthworm for their growth could utilize
protein source of the GGH mixed with the subtrate.
The percentage of protein present in the clitellate
worm is more than the percentage of protein observed
in certain fishmeal (Sharma, Madan, 1988). Hence
Perionyx ceylanensis is suitable for biodegradation of
organic wastes and also a good animal source for feed
formulation.
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