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ABSTRACT
In this present study an attempt was made to study the diversity of fungi from mud samples
collected from 17 different sites in Pitchavaram mangrove forest in Cuddalore district. The
soil samples were serially diluted and 1 ml of 10−1 dilution was pipetted in to sterile Petri
dishes containing antibiotic-amended Potato dextrose agar medium and incubated at 25°C for
3-4 days for isolation of mesophilic fungi. A total of 22 species belonging to 13 genera were
recorded as mesophilic fungi of which the genus, Aspergillus recorded with more number of
species (8) followed by the genera, Penicillium and Fusarium. Aspergillus terreus (179 cfu/m)
was recorded as a dominant organism among mesophilic fungi contributing 65% to the total.
A total of 21 species belonging to 9 genera were recorded as halotolerant fungi, of which the
genus Aspergillus recorded with more number of species (8) followed by the genus Penicillium
and Curvularia. Aspergillus terreus (137 cfu/gm) was recorded as a dominant organism among
halotolerant fungi contributing 59% to the total. A total of 5 species belonging to 4 genera
were recorded as thermophilous fungi, of which the genus, Aspergillus was recorded with more
number of species (2). Aspergillus fumigatus (2.54 cfu/gm) was recorded as dominant organism
among thermophilous fungi contributing 54% to the total. Most of these organisms isolated
can be exploited in the biotechnological industries.

Keywords: Biodiversity, Mesophilic fungi, Halotolerant fungi, Thermophilous fungi, Mangrove
soil

Introduction

Mangrove forests are among the world’s most
productive ecosystems. They enrich coastal waters,
yield commercial forest products, protect coastlines,
and support coastal fisheries. However, mangroves
exist under conditions of high salinity, extreme tides,
strong winds, high temperatures and muddy,
anaerobic soils. There may be no other group of
plants with such highly developed morphological,
biological, ecological, and physiological adaptations to
extreme conditions.

The variety and galaxy of fungi and their
natural beauty occupy prime place in the biological
world and India has been the cradle for such fungi.
One third of fungal diversity of the globe exists in
India. Out of 1.5 million of fungi, only 50% are
characterized until now. Unfortunately, only around
5-10% of fungi can be cultured artificially. Fungi are
not only beautiful but play a significant role in the
daily life of human beings besides their utilization in

industry, agriculture, medicine, food industry,
textiles, bioremediation, natural cycling, as
biofertilizers and many other ways. Fungal
biotechnology has become an integral part of the
human welfare.

Hence, in this present study an attempt was
made to study the diversity of fungi from mud
samples collected from 17 different sites in
Pitchavaram mangrove forest in Cuddalore district.
The terrestrial fungi like mesophilic fungi,
halotolerant fungi and thermophilous fungi from the
mud samples were studied for their Biodiversity.

MATERIALS AND METHODS

Description of the location from where
mangrove soil samples were collected

Pitchavaram Mangrove forest

Mangroves are spread over 35 sq.km in
Chidambaram, Cuddalore, Nagapattinam,
Ramanathapuram and Thanjavur (Muthupet) (State
of Forest Report, Forest Survey of India, 2003). In
Cuddalore mangroves are found in Pitchavaram and
located about 225 km south of Madras. Pitchavaram
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mangroves are bathed in Vellar-Coleroon estuarine
complex and spread to an area of 1100 ha. The
Pitchavaram area consists of 51 islets (small and
large), which are traversed by numerous creeks,
gullies, channels and canals.

List of sampling sites

(A) Tamilnadu Tourism Development
Corporation Boat House (TTDC), Pichavaram.

(B) Kilaiaru

(C) Padayar Canal way

(D) Palla Odai

(E) Periya Kidavu

(F) Gora Odai

(G) Chinna Kuttai

(H) Paraval

(I) Killaiyar Podi

(J) Minpallam

(K) Chenakuni Canal

(L) Sethukuttai Canal

(M) Nedum Konam

(N) Eran Kidavu Canal

(O) Vangalathu Oram

(P) Vangalathu Odai

(Q) Pudu Vaikkal Odai

METHODS USED FOR ISOLATING FUNGI
FROM SOILS

Soil dilution plating method (Garrett, 1963)

Isolation of mesophilic fungi

One gram of soil sample was dispersed
thoroughly in 10 ml of sterile distilled water. From
this sample solution, 1 ml was taken with the help
of a sterile pipette. This 1 ml was pipetted out in to
9 ml of sterile water. The resulting solution was
mixed well again. From this solution 1 ml was
pipetted in to sterile petri dishes containing
antibiotic-amended Potato dextrose agar medium
(PDA), (101 dilution). The petri dishes were incubated
at 25°C for 3-4 days.

Isolation of halotolerant fungi

One gram of soil sample was dispersed
thoroughly in 10 ml of sterile distilled water. From
this sample solution, 1 ml was taken with the help
of a sterile pipette. This 1 ml was pipetted out in to

9 ml of sterile water. The resulting solution was
mixed well again. From this solution 1 ml was
pipetted in to sterile petridishes containing
antiobiotic-amended Potato dextrose agar medium
(PDA prepared with water taken from mangroves),
(101 dilution). The petridishes were incubated at
25°C for 3-4 days.

Isolation of thermophilic fungi

One gram of soil sample was dispersed
thoroughly in 10 ml of sterile distilled water. From
this sample solution, 1 ml was taken with the help
of a sterile pipette. This 1 ml was pipetted out in to
9 ml of sterile water. The resulting solution was
mixed well again. From this solution 1 ml was
pipetted in to sterile petridishes containing
antibiotic-amended agar medium (YpSs), (101

dilution). The petridishes were incubated at 47°C for
4-5 days.

IDENTIFICATION

The fungi were identified using their
macroscopic and microscopic appearance.

Macroscopic appearance

Morphological characteristics of the culture,
viz, colour, shape, pigmentation, reverse pigmentation
were studied by using the hand lens.

Microscopic appearance

Microscopic characters were studied by
preparing the slides and observing under light
microscope. The characters of conidia bearing
structure, shape, size, septation, colour and
ornamentation were observed. The fungi were
identified using standard manuals. (Cooney and
Emerson, 1964; Onions et al., 1981; Ellis, 1971;
Udaya Prakash, 2004).

Calculation of colony farming units of fungi
in mud samples

The number of Colony Forming Units per gram
of mud is calculated as follows:

CFU/Gm = 
Total no. of colonies

Dilution factor
 × weight of the sample

Percent contribution

The term percent contribution refers to the
contribution of individual species to the total and is
calculated as follows
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Percent contribution

 = 
No. of CFU /m3 of an_individual species

Total no. of CFU /m3 of all the species

Results

A total of 22 species belonging to 13 genera
were recorded from 17 different mud samples as
mesophiles. The genus, Aspergillus was represented
by more number of species (8). This is followed by
the genera, Penicillium and Fusarium which was
represented by two species each. The remaining
genera were represented by single species each.

The average cfu/gm of mesophilic fungi
recorded from mud sample was 316 cfu/gm.
Aspergillus terreus (179 cfu/gm) was recorded as a
dominant organism among mesophilic fungi
contributing 65% to the total. This was followed by
Aspergillus niger with 19 cfu/gm contributing 10%
and Penicillium oxalicum with 15 cfu/gm contributing
8%. All other mesophiles were recorded at least
contributors from the mud samples.

A total of 21 species belonging to 9 genera
were recorded from 17 different mud samples as
halotolerant fungi. The genus Aspergillus was
represented by more number of species (8). This is
followed by the genus Penicillium which was
represented by three species. The genus Curvularia

was represented by two species. The remaining
genera were represented by single species each.

The average cfu/gm of halotolerant fungi
recorded from mud sample was 198 cfu/gm.
Aspergillus terreus was recorded as a dominant
organism among halotolerant fungi with 137 cfu/gm
contributing 59% to the total. This was followed by
Aspergillus niger with 16 cfu/gm contributing 16%
and Penicillium oxalicum with 12 cfu/gm contributing
8%. All other organisms were recorded as least
contributors from the mud samples.

A total of 5 species belonging to 4 genera were
recorded from 17 different mud samples as
thermophilous fungi. The genus, Aspergillus was
represented by more number of species (2). The
remaining genera were represented by single species
each.

List of halophillic fungi isolated from 17
different mud samples

List of mesophilic fungi obtained from 17
different mud samples

List of thermophilic fungi isolated from 17
different mud sample
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The average cfu/gm of thermophilous fungi
recorded from mud sample was 4.67 cfu/gm.
Aspergillus fumigatus was recorded as dominant
organisms among thermophilous fungi with 2.54
cfu/gm contributing 54% to the total. This was
followed by Thermomyces lanuginoses with 0.97
cfu/gm contributing 21% and Malbranchea pulchella
with 0.58 cfu/gm contributing 12%. The fungi
Chaetomium thermophile and Aspergillus nidulans
were least contributors to the total with 8% and 4%
respectively. 

DISCUSSION

Mangroves are coastal wetland forests
established at the intertidal zones of estuaries,
backwaters, deltas, creeks, lagoons, marshes and
mudflats of tropical and subtropical latitudes. Among
the marine ecosystems, mangroves constitute the
second most important ecosystem in productivity and
sustained tertiary yield after coral reefs. These
forests are of great ecological importance, social
significance and economic value. Productivity in
mangrove waters depends on the extent on mangrove
canopy cover that supplies carbon, nitrogen and
phosphorous.

Previous studies show that majority of fungi
are mesophiles with maximum growth between 25
and 30°C (Mucor mucedo, Mortierella, Pencillium
chrysogenium), others are thermotolerant and grow
above 40°C (Rhizomucor, Thermomyces, Talaromyces).
Xerotolerant fungi can grow on dry material
(Aspergillus, Pencillium) with low matric potential
(aw) while osmotolerants grow at very low osmotic
potential (Pichia sp.).

Mangrove a cocktail of the environmental
factors, give up a mixture of components for the
growth of these organisms in which the fungi
recorded from this study shows, that each fungi
belongs to each category as ruderals, stress tolerant
fungi, halotolerant fungi, mesophilic fungi and
thermophilous fungi.

Due to the climatic variations, the fungi are
found to differ. However, in this study, the sampling
was done only during a single time i.e. (December
2007), continuous monitoring of the fungi present in
the muddy soils of mangroves is recommended.

Microbes capable of growth at high
temperatures are a wide variety of prokaryotes as
well as eukaryotes. Therefore, Brock suggested a
definition: ‘a thermophile is an organism capable of
living at temperatures at or near the maximum for
the taxonomic group of which it is a part’. A few
thermophilic fungi belonging to Zygomycetes

(Rhizomucor miehei, R.pusillus), Ascomycetes
(Chaetomium thermophile, Thermoascus aurantiacus,
Dactylomyces thermophilus, Malenocarpus albomyces,
Talaromyces thermophilus, T. emersonii, Thielavia
terrestris), Basidiomycetes (Phanerochaete
chrysosporium) and Hyphomycetes (Acremonium
alabamensis, A. thermophilum, Myceliophthora
thermophila, Thermomyces lanuginosus, Scytalidium
thermophilum, Malbranchea cinnamomea) have been
isolated from composts, soils, nesting materials of
birds, wood chips and many other sources.

However, this is the first study reporting
thermophilious fungi from the muddy soils of
Mangrove forest.

Halotolerant yeast Debaryomyces hansenii was
isolated from seawater. Cladosporium glycolicum was
found growing on submerged wood in the Great Salt
Lake. Buchalo et al. have reported 26 fungal species
representing 13 genera of Zygomycotina (Absidia
glauca, Ascomycotina (Chaetomium aureum, C.
flavigenum, Emericella nidulans, Eurotium
amstelodami, Gymnoascella marismortui, Thielavia
terricola) and mitosporic fungi (Acremonium
persicinum, Stachybotrys chartarum, Ulocladium
chlamydosporum) from the Dead Sea.

In this study an attempt was made to study
both mesophilic fungi as well as halotolerant fungi
from the muddy soils of mangrove.

The extensive and intensive efforts world over
in understanding the diversity of extremophilic
microbes have indicated that what we know today is
just the tip of the iceberg. Only sporadic attempts
have been made to isolate extremophiles from
extreme Indian environments. Extensive funding and
concerted and collaborative efforts are needed for
understanding the diversity of these microbes from
extreme environments of the Indian subcontinent and
their exploitation.

Conclusion

This present study may add up knowledge to
a bit on the different group of fungi available in the
mangrove forests in Pitchavaram, Tamil Nadu. Most
of these organisms isolated had been exploited in the
biotechnological industries. Recent advances made in
genomics, proteomics and combinatorial chemistry
show that nature maintains compounds that have
already the essence of bioactivity or function with in
the host and in the environment. Microbial sources
such as fungi are well recognized to produce a wide
variety of chemical structures, several of which are
most valuable pharmaceuticals, agrochemicals and
industrial products.
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