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ABSTRACT
Effect of distillery effluent sludge on the soil mycoflora and physico-chemical properties of soil
were analyzed in this study. The mycoflora distribution and physico-chemical properties of the
soil were changed due to the mixing of sludge with soil. More number of fungi could isolate
from soil without distiller sludge than that soil mixed with the sludge. The soil underwent
changes in the parameters studied.

Introduction

Rapid industrialization and urbanization have
created enormous problem of environmental pollution,
since waste production is an inevitable consequence
of all the industrial process (Agarwal, 1985).
Distillery is one of the major industries responsible
for water pollution since it generates about 12-15
volume of spent wash for each unit alcohol produced.
In India there are about 240 such distilleries
distributed throughout the length and breadth of the
nation.

The main source of the waste from distilleries
is equipment and floor washings, sludge waste from
fermentation tank and spent wash from distillation
column. The effluent discharged from treatment plant
is reddish brown in color and carries high amounts
of organic and inorganic component (Sinha et. al,
1989). The treated effluent is evaporated in solar
evaporation ponds and the sludge is applied to the
agricultural lands after proper mixing with soil. But
in the long run, the soil looses its features and the
productivity decrease. This needs further studied
(Haniffa & Porchelvi, 1985). Scientific knowledge on
soil and soil microbial interactions would give us a
better understanding of the existing soil reactions, to
develop a highly productive soil, this basic
understanding and the necessary amendments would
be inevitable. Hence, an attempt has been made in
the present study, to study the effect of distillery
effluent on the soil mycoflora.

Materials and Methods

Soil Sampling and Soil Analysis

Soil samples were collected from Mandayur,
Pudukkottai District, TamilNadu. Soils were collected
up to 15 cm depth, making ‘V’ cut in two different
locations viz. Sludge mixed with cultivable land soil
and soil without sludge mixed. About 1 kg. Of each
soil sample was collected and stored in sterile
polythene bags at 10°C in a refrigerator from this,
about 10 gms of soil sample was removed aseptically
for screening (Jones & Edington, 1968, Parmer &
Bartha 1972). Physico-chemical parameters of the soil
were analyzed by the method referred by Trevedy
and Goel, 1984.

Media & Sterlization

Media and glassware other than Petri dishes
were sterilized in an autoclave at a pressure of 103
kpa for 21 min. Petri dishes were sterilized in a hot
air oven at 160°C for 3 hours. Potato dextrose agar
medium, with chloramphenicol (150 mg-1) to suppress
bacterial growth, was used to isolated fungi from the
soils. The pH of the media was 6.5.

Methods Used for Isolation and Identification
of Fungi

Direct soil incorporation method of Warcup
(1950), Soil steaming method of Warcup (1951) and
Dilution plating method of Barron (1971) were used.
Fungi were identified using key provided by Barnett
and Hunter (1972); Onions et al., (1981).

Data Reduction

Since Aspergillus niger A. fumigatus, A. flavus,
A. nidulans, A. wentii, Dreschlera sp and Mucor sp
occurred in dilution plates their density, relative
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density, abundance and percentage frequency were
calculated as follows.

Density = 

Total no. of colonies
of a species in 5 plates

Total no of plates

Relative Density = 
Total no. of colonies/species

Total no. of colonies
of all species  

 

Abundance = 

Total no. of individual
species in all plates

Total no. of plates in which
the species occurred

 

Frequency = 

Total no. of plates
in which species occurs

Total no. of plates
 × 100 

Results and Discussion

Physico-chemical parameters of soil with and
without distillery sludge mixed were analyzed and
the results are presented in table-1. Bulk density,
moisture content and specific gravity of the distillery
sludge mixed soil was lower than the soil without
sludge. However, the soluble salt status of both the
soils were unchanged, the pH of the soil with sludge
was raised to 9.5. The total organic content was
reduced in soil with sludge when compared to soil
without sludge. The nitrogen content of distillery
sludge mixed soil was not significant different from
soil without sludge. However, the phosphorous and
especially potassium was high in distillery sludge
mixed soil than soil without sludge (Table-1)

About sixteen filamentous fungi belonging to
eight genera were recorded from both the soils. Of
these seven belonged to Aspergillus genus. Soil with
distillery effluent sludge had ten fungi; fifteen fungi
were recoded from soil without sludge (Table-2).
Aspergillus niger, A.nidulans, A.fumigatus, A.flavus,
A.wentil, Curvularia sp. Cladosporium sp, Dreschlera
sp and Mucor sp were common to both the soils.
Whereas Nigrospora sp, Curvalaria lunata, Bispora
sp, Aspergillus restrictus, Aspergillus terrus,
Alternaria alternate were present only in the soil
without sludge. Such a distribution is not seen in soil
with sludge. The density of A.flavus is maximum
followed by A.fumigatus in the soil with sludge. The
density of Mucor sp was maximum followed by
A.nidulans in the soils without sludge. Similar
observations were made when calculating relative
density (Table-3). Alternaria sp was present only in
sludge mixed soil; similarly more number of
Alternaria sp was observed in petroleum polluted soil
(Suryanarayanan et. al., 1991). Presence of more
Aspergillus in this study is in consonance with results

of other studies like Girivasan et al 1998 for peat
soil; in salt marsh Rajagopal et. al., 1996; Moustafa,
1975 and Mycoflora of dairy effluent mixed soil,
Ponninselvi, 2001.

Table 1 Physico-Chemical Characteristics of
Soils with and without sludge mixed

Parameter Soil with
distillery

sludge mixed

Sol without
distiller
sludge

Physical
Bulk density
Moisture
content
Specific gravity
Soluble salts

0.0287% g/cm3

1.9522%

0.5874%
20.0%

0.1630% g/cm2

2.8391%

1.7024%
20.0%

Chemical
PH
Electrical 
  conductivity
Total alkalinity
Nitroger
Phosphorus
Potassium

9.5
5.5 mmho/cm

3.325meq/100g
63.0 kg/ha
5.0 kg/ha
500 kg/ha

7.5
0.35 mmho/cm

1.9 meq/100g
67.2 kg/ha
3/13 kg/ha
117.5 kg/ha

Abundance shows distribution of fungi in an
area. A. niger and A.nidulans was more abundant
than other fungi in soil with sludge. In soil without
sludge A.niger, A.nidulans and Mucor sp showed
maximum abundance Table 3. Frequency is the
distribution range of any species in a habitat. Mucor
sp showed 100% distribution in soil without sludge,
Dreschelera sp showed 100% distribution in soil with
sludge. In both the soils A.niger and A.nidulans
showed 80% distribution Table 3.

More number of fungi could be isolated from
soil without distillery sludge (15) than the soil with
sludge (10), Table-2. Higher colonization in the soil
without sludge could be attributed to the prevailing
environmental condition was conducive for fungal
growth, further it was supported by soil analysis.
Decrease in fungal populations in sludge mixed soil
may be due to decrease in total organic content and
increase in pH and alkalinity even though increase
in phosphorus and potassium content (Table-1). In
spite of considerable increase in the phosphorus and
potassium content and maintenance of nitrogen
content, the reduction in total organic content would
be due to the release carbon into the atmosphere in
the form of CO2. Patil and Shinde, 1995 have
observed the evolution of CO2 from spent wash
treated soil. Chakarabarty etal., 1982 have reported
the evolution of methane from the organic matter
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present in the distillery – spent wash, hence the C.N.
ratio of this soil is not well balanced this could lead
to decreasing population of fungi in soil with sludge.
In other studies also disturbed soil showed less
number of microorganisms than the undisturbed soil
Shetty & Magu, 2000, Gho & Kundu, 1998, Lal et.
al., 1996.

Table 2 List of fungiisolated from soil with
distillery sludge mixed and without-Sludge
using Warcup, Soil steaming and dillution
plating method

Fungi isolated from
soil with sludge

mixed

Fungi isolated from
soil without sludge

Aspergillus flavus Alternaria alternata
Aspergillus fumigatus Aspergillus flavus
Aspergillus niger Aspergillus fumigatus
Aspergillus nidulans Aspergillus nigher
Aspergillus wentii Aspergillus nidulans
Alternaria sp Aspergillus restrictus
Cladosporium sp Aspergillus terrus
Cluvularia sp Bispora sp
Drechlera sp Cladosporium sp
Mucor sp Curvularia lunata

Curvularia lunata
Curvularia sp
Dreschlera sp
Mucor sp
Nigrospora sp

From the study it was observed that changes
occurred in the physico-chemical and mycoflora of the
soil upon mixing of distillery effluent sludge. It shows
that Aspergillus genus was the most adapted and
hence highly distributed genus which can be
recommended for biological treatment. Alternaria sp
was the most tolerant species and hence it could be
isolated from only in the sludge mixed soil. Bispora
sp. Curvularia lunata, Nigrospora sp., and some
Aspergillus species may be susceptible to this
environment. Hence it could be isolated only from soil
without distillery sludge.
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Table 3 Showing density, relative density, abundance and percentage frequency of fugi
isolated from soils with and without distillery effluent sludge mixed (Dilution plating method)

Name of Fungus Density Relative
density

Abundance %
Frequency

+ + + +

A.flavus -- 4.2 -- 0.062 -- 4.0 -- 80

A.fumigatus 3.6 3.0 0.036 0.044 6.6 2.5 80 20

A.niger 3.2 0.8 0.032 0.011 8.0 7.0 80 80

A.nidulans 4.0 1.0 0.040 0.014 8.0 7.5 80 80

A.wentii 3.0 -- 0.030 -- 3.0 -- 60 --

Dreschlera sp -- 0.8 -- 0.011 -- 4.0 -- 1100

Mcor sp 5.8 1.4 0.059 0.020 7.25 3.5 100 40

+ – without distillery elluent sludge
++ – with distillery effluent sludge
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