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Microbial populations in the gut contents of the earthworm Amynthas diffringens
Baird. collected from a maize field was estimated at ten days intervals. Results
showed that the fungal popuiation was maximum in the fore-gut and minimum towa-
rds the hind-gut whereas the populations of bacteria and actinomycetes showed an
increasing trend towards the hind-gut. Qualitatively there was no difference between
the microflora of the gut contents and of the surrounding soil.
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Introduction

Earthworms exert a beneficial influence
on the soil. They improve aeration,
water-retaining capacity and nutrient
status and also enhance decomposition
of the litter by mechanical breakdown.
They are the chief agents responsible
for the crumb structure and mull form-
ation, typical of fertile soilsc Edwards
and Lofty, 1972). There are also sever-
al references in the literature stating
that the earthworms influence the soil
microflora. Usually, however, such
reports are confined to the enumeration
of microflora of soils in which earthwo-
rms were present or absent, without
establishing any mutual causal relation-
ship. Fungal mycelium and other
microbial tissue associated with decay-
ing materials are ingested and they
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form an important constituent of the
diet for earthworms. The present study
deals with the comparative account of
the microbial populations in the gut
contents of the earthworm.,

Material and Methods

The present study was carried out ina
maize field. The common earthworm
found in the field was Ampynthas diffr-
ingens Baird belonging to family Mega-
scolecidae. Samplings were done at ten
days intervals.

Large worms (7.0 cm approximat-
ely) were cleaned thoroughly with
sterilized distilled water and cut into
three parts - anterior (1.0-3.0 cm),
middle (2.0-5.0 cm), and posterior
(5.0-7.0 cm) using sterilized ~scissors.
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Fig. 1 Microfloral popﬁlation in the gut contents of earthworm.

The gut contents. of different regions
were inoculated in sterilized Petridishes.
The soil plate was used to estimate
number of fungal propagules. Inoculated
Petri dishes were incubated at 25°C for
five days. Number of bacteria and
actinomycetes was estimated by the
dilution plate method (Waksman, 1922)
using nutrient agar medium and starch-
casein agar medium (Kuster and Willia-
ms, 1964) respectively. The culture

plates for bacteria and actinomycetes -

were incubated at 30°C for 24 houré

and 7 days respectively. Soil samples
were also collected for the study of
microflora from: the study site where
the earthworms were collected.

Results and Discussion

The populations of bacteria and actino-
mycetes were found to be maximum in
the hind-gut, whereas, the population

- of fungi was found to be maximum in
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Table 1 LlSt of fungl isolated from soil and the gut contents of earthworm
Amynthas d.ffringens

Gut contents

Fungi o , Soil

Fore-gut | Mid-gut | Hind-gut

PHYCOMYCETES

Absidia sp.

Mucor hiemalis

M. plumbeus

M. racemosus

Pythium sp.

Rhizopus nigricans
FUNGI IMPERFECTI
Alternaria alternata
Aspergillus candidus

A. flavus

A. niger
Cephalosporium sp.
Ciadosporium cladosporioides
Fusarium moniliforme
Geotrichum candidum
Penicillium ehrysogenum
P. humicola

Penicillium sp.
Trichoderma viride
Trichodermu sp.
Verticillium sp.
MYCELIA STERILIA
Black sterlle mycelia
White sterile mycelia
Yellow sterile mycelia
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the fore-gut and exhibitcd a decreasing
trend down the canal of the earthworm
(Fig- 1)

Altogether 23 fungal species were
isolated (Table 1). Qualitatively there
was no differences in the microflora of
soil and the gut contents. Most of the
fungal species which were obtained
from the soil were also isolated from
all the regions of the earthworm gut.
From the Table 1, it is evident that the
soil contained higher number of fungal
species than the gut of the earthworm.
The genus Alternaria alternata Was
restricted to soil. Mucor hiemalis,
Penicillium chrysogenum, Trichoderma
viride, Geotrichum sp. Wwere of frequent

ccurence in the soil. Aspergillus

niger, Fusarium monil forme, Geotri-
chum sp., Mucor hiemalis and Penici-
llium chrysogenum Were found to be
present throughout gut contents of the
earthworm.

Bacteria and actinomycetes in the
gut flora increased greatly in number.
Conditions were less suitable for fungi
which usually did not increase in the
gut. These results suggest that increas-
es were by bacterial growth and not by
the selecting food materials with high
bacterial count by the worm. Similar
findings have also been reported by
Parle (1953). Rushchmann (1953) and
Schultz and Felber (1956) reported that
actinomycetes -are capable of rapid
growth in the digestive canal of earthw-
orm forming thereby an important co-
dominant fraction in the gut microflora
of the animals. However, these results
are contrary to Dawson (1947) who
observed that the number of bacteria

was reduced by passage through the
canal while the number of fungi was
uaaffected. The limited number of
fungal species isolated from the gut
contents may be on account of selective
effect of the passage through the canal
on the viability of spores ingested.
The small size of the sample and
selective effect of the culture medium
may also be responsible for lesser
fungal species in the gut content.
Many of the fungal species were comme-
on to all the three regions of the gut of
earthworm. This indicates there was
no complete killing of such species as
they pass down the canal, however,
this does not give any information
regarding the possibility of quantitative
selective killing which might have
occurred. Most of the gut fungi were
also found in the soil from where the
worms were collected. Parle (1963) and
Lofty (1974) also reported the similar
findings and they concluded that the
earthworms are unlikely to pass an
indigenous microflora population to
their guts.

Barthworms are not capable of
digesting all the fungal species they
ingest (Nielson, 1962). There is evideace
that some of the microorganisms which
are taken with the soil by the earthworm
aredigested during their passagethrough
the earthworm gut (Dash ez al. 1979).
It was observed that Pythium sp and
Verticitlium sp were found to be prese-
nt in the fore-gut and did not occur in
the mid-gut and hind-gut of the earth-
worm, thereby indicating that these
species are digested in the mid-gut of
the earthworm. Rhizopus nigricans,
Trichoderma spp. and Cephalosporium
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sp. could be isolated from fore-gut and
mid-gut which indicates that they
might be digested in the hind-gut of
the earthworm. Fusarium moniliforme,
Geotrichum candidum, Cladosporium
cladosporioides, Aspergillus spp and
Penicillium spp were found to be prese-
nt throughout the gut canal suggesting
that these species were not digested by
the earthworm,

From the present study it has been
observed that there exists an interaction
between earthworm and the soil micro-
organisms which form a source of food
for the earthworm. The activity of
earthworm may have a very significant
effect on the distribution of the soil
fungi. No evidence was obtained that
the worms had a specialized gut flora,
qualitatively different from that of the
soil they feed on.
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