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Fungi of Waste Water Environment in Relation to Pollution
of the Hooghly River

J. P. SARKAR AND S. CHAUDHURI
Department of Plant Pathology, Bidhan Chandra Krishi Viswavidyalaya
Kalyani 741 235, Nadia

Forms and distribution of fungi in two sources each of industrial, town and village waste
waters that are discharged to estuarine section of the river Hooghly in West Bengal were
studied. Population values of fungi which were generaMy low increased with increaese in
DO level and BOD/COD ratios of these waste water sources. Seventyone different species of
filamentous and yeast fungi belonging to twentynine genera were obtained from all the
sources together, of which twentytwo species were common to all sources. Diversity of
fungal species was highest in the industrial waste waters with thirtyfive species exclusively
occuring in the two sources studied. Species belonging to Aspergillus-Penicillium, Fusarium-
Acremonium, Phoma-Preussia, Trichoderma-Gliocledium and Trichosporon predominated in
these waste waters. In sedimented sludge samples population quantity was higher than that
in respective waste waters but qualitative and quantitave distribution of the species was similar
in both cases. It was revealed that 60—659%, of the fungi isolated were lymaxenes, 25 —307,
were lymaphiles and the rest were casual invadors, all possibly were transported to the waste
water environment with soil organic detritus.
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INTRODUCTION

The problem of pollution of the river Ganges is a matter of national concern
today. The main mass of pollution today, as far as the river Ganges is
concerned, is from the discharge of untreated sewage genetated from human
and industrial activities. In the estuarine part of the deltaic tidal section of the
Hooghly river, 60—709, of waste water and total solids are contributed by
domestic sources and the rest comes from industries ( Dasgupta, 1984 ). The
total volume of liquid waste discharged to the estuarine section of the river is




252 million gallons/day of which 77 million gallons/day js contributed py
various industries. This large Quantity of waste water, Contaminated with a

self purification of waste waters discharged to the river Hooghly in West Bengal
forms angd distribution of fungi in different Waste water Sources ang their
taxonomic Separation hayve been attempted,

MATERIALS AND METHODS

dicular to the discharge points of the channels. Water ang sludge Samples
were analysed immediately for pollution Parameters by Standard methods of
analysis (Anonymous, 1975 . Hortwitz, 1980 ). Fungi Were €Nnumerateq
and isolated by Conventional serial dilutjon Plate count method jn Dextrose-

( Thom and Rapper, 1945 ; Raper ¢, al., 1945 : Lodder and Van Rij, 1979 ; Booth,
1971 ; Domsch etal., 1980).

RESULTS AND DISCUSSION
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and town sewages were low ( less than 1) the same for village sewages were
high ( more than 1 ). The total fungal population of the raw sewage was
generally low and there was an apparent relationship between populations of
fungi and BOD/COD ratio and DQ status of sewages ( Table 1 ). Population
values of fungi of the sewages increased with increases in both DO and
BOD COD ratios. Although the BQD/COD ratio of town sewage remained
unaltered between two treatments, populations count of fungi increased only
after secondary treatment prebably due to a higher level of dissolved oxygen. A
considerable dilution effect of flowing river water was also apparent from
the data ( Table 1).

A large and varied population of filamentous and yeast fungi were obtained from
these waste water sources ( Table 2 ). Quantitativerly, among the filamentous
fungi, Aspergillus and Penicillium followed by Fusarfum.Acremonfum, Trichodema-
Gliocladium and Phoma-Preussia Predominated in these waste water sources.
Yeasts, particularly Trichosporon spp., occecured in significantly high quantity in
these waste waters. Treatment of town sewage by conventional method
marginally altered the proportional distribution of different fungi. Populations
of Cladosporium and Phialophora were very distinctly increased in town sewage
after treatment ( Table 2 ).

Table 2 : Species population of fungi in waste water environment

Population as 9 total

Organism Raw effluents of Town Sewage—_;fter_
Industry Town Village Primary Secondary
treatment treatment

Aspergillus spp. 26.3(14) 29.4(8) 25.8(4) 195 16.4
Penicillium spp. 14.3(156) 21.3(4) 23.1(5) 11.3 12.8
Fusarium spp. 9.1(3) 11.7(1) 14.5(1) 105 5.6
Acremonium spp. 5.9(3) 1.6(1) 1.2¢1) 3.2 1.5
Preussia spp. 3.4(3) 2.0(1) 1.8(1) 5.6 2.6
Phoma spp. 1.2(3) 1.4(1) 1.3(1) 1.6 1.2
Cladosporium spp. 1.2(1) 1.5(2) 3.2(2) 10.3 14.4
Trichoderma spp. 4.2(4) 2.4(1) 22(1) 2.1 4.8
Gliocladium spp. 1.2(2) 0.8(1) 08(1) 1.1 2.7
Geotrichum sp. : 1.0(1) 1.7(1)  2.8(1) 25 4.6
Humicola spp. 1.0(2) 2.2(1)  1.8(1) 5.4 6.2
Bahupaathra spp. 0.8(1) — — = =
Paecilomyces sp, 0.4(1) — — — s §
Nigrospora sp. 0.4(1) 0.8(1) 1.2(1) — R
Phialephara sp. 0.8(1) 2.8(2) 37(2) 9.6 108
Other species 3.0(13) 42(5) 4.5(6) 2.0 22
Unidentified (sterile) — 0.6 09 3.0 45
Yeast 25.4(1) 15.6(1) 11.2(1) 11.5 9.7

Figures within parenthesis represent number of separate species obtained from the respective
sources
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Excluding the sterile fungi which remained unidentified seventy one different
species of fungi were obtained from all the sources ( Table 2 ). Diversity of
species was highest in industrial waste water and sixtynine different species of
fungi were obtained altogether from the two sources studied ( Table 2).
Among the seventyone species, twenty two species were common to all the
sources ( Table 3). Besides these, there were seven, five and two species
common to industry and town, industry and village and town and village sources
respectively. While there were only two species exclusive to both village and
town sewages, while the industrial sewage had thirty five species exclusive to
it ( Table 3 ).

Sedimented sludge samples ( Table 4 ) of these waste waters when compared
showed a very high population of fungi in industrial and town sewages. Lower
fungal population in village sewage sludge probably was related to its lower

Table 4 : Populatian of fungi in sludge samples of different waste waters

Sludge Samples of
Industry Town Village e

Organic Carbon (%) 35 294 0.441
pH 7.5 62 6.0
Total count, gm—1 x 105 7.2 98 0.4
Organisms Population as oK Total
Aspergillus spp. 32.8 16.4 21.6
Penicillium spp. 16.7 12.8 138
Fusarium spp. 105 5.6 196
Acremonium spp. 4.8 20 0.8
Preussia spp. 7.8 26 1.2
Phoma spp. 1.2 5.6 1.6
Cladosporium spp. 2.2 14.4 2.2
Trichoderma spp. 4.3 3.6 1.8
Gliocladium spp. 3.0 2.2 38
Geotrichum spp. 1.3 4.8 16.4
Humicola spp. 21 4.2 4.0
Nigrospora sp. 0.4 1.2 0.8
Phialephora sp. — 3.4 21
Other species 0.4 8.4 2.7
Unidentified (sterile} 2.6 4.1 2.2
Yeast 10.0 8.7 4.4

organic matter content ( Table 4 ). Quantitatively, species composition of fungi
( Table 4 ) in sewage sludge samples was similar to that of the respective waste



Yone identified Species showed the
dominance of filamentouys hyphomycetes jn Waste waters ( Table 5 ).

i Table 5 . Proportional distripution of waste water fungito differen; taxonemic groyps

éﬁ Class Proportional distribution
& e - s e Sofiel e e
i Zygomycetes 5.56
,'-J Plectomycates 5.56
;' - Loculoascomvcetes 8.33
.‘tﬂ Blastomycetes 278
; Hyphomycetes 70.83
: Coelomycetes 6.94
]
‘ ' The rfungi isolated from the waste waters were all soil fungi Common to most
environments. They were possibly transported from the Surrounding soil tg the
Waste water habitat through detritys matter. No characteristic lymabionts or
! typical aquatic fungi were isolated Possibly due the medium used was not
Suitable for their Separation. Apart from the casyal invadors like Bipolaris
b sorokiniana, Leptosphaeruling trifolii  etc,, majority were either lymaxenes
. (60-65% ) and lymaphiles (25-30%). Some of the lymaphiles like Paecilomyces,
Phoma, Hyalodendron, Phialophora, Sporotrichum etc. Were not obtained from the
Surrounding soil through where the channels passed Among the Yeasts there
were a few known human or animal Pathogens (eg Trichosporon cutaneum )
§ Excluding a few species which are ecologically Consumers oy sugar fungi
f Several species known for thejr decomposer functions for plants structural
! polymers including soft wood lignin (eg Trichoderma Sporotrichum Humicolg

i Paecz'iomyces, Gliocladium, eiCc. ) were present in the waste Waters.  Among
the typical Consumers |ijke Aspergillus, Fusan’um, Acremoniz;m, Phialophora and
Cladosporium etc. there were some species known for their degradative potentials
for not only the plant structural Palymers byt also of Synthetic hydrocarbons
and aromatics ( Domsch e al., 1980 ).
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