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l

Temporal and depth-wise variation in the population of terrestrinl fungl was
studied in a small freshwater lake for a period of two years on monthly

intervals.

The population showed a marked seasonality,

However, tho

pattern was not same during both the years.' The number of propagules/ml
of lake water ranged from < 10 to 600. The fungal flora was dominated by the
forms producing high number of spores. The significance of these fungl in
the lake community has been discussed.
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Introduction

Representatives .of almost all subdivisions of
fungi gre found in natural waters (Sparrow
1968, .Cooke 1976). Although the term aquatic
fungi include all the “fungi living in water”
(Ainsworth & Bisby 1963) the motile zoospore
préducing phycomycetes (Sparrow 1960)
and non-motile tetraradiate spore producing
dcuteromycetes (Ingold 1942, 1976) ..have

been goncerally considercd as truo aquatic

forms. Most of the dominant soil and litter
fungi have been isolated from natural waters
(Cooke 1976, Park 1972). These so-called
‘geofungi’ have been found to be actively
involved in the leaf litter decomposition
(Kayshik & Hyne 1968, 1971, Padget 1976).
They utilize oxygen and dissolved nutrients
l;rom water and successfully compete with

the autochthonous heterotrophic populations
of the system (Cooke 1966, 1967). Quereshi
and Dutka (1974) pointed out the possibilities
of the use of terrestrial fungi as a potential
indicator of water pollution and the degree
of cutrophication. They also emphasized the
need of more qualitative and quantitative
information on the population of tcrrestrlal‘
fungi in thc natural waters.

Temporal variations and spatial distribution
of the terrestrial fungi was studied in a small
freshwater lake for a period of two years.

Study Area

"~ The study was conducted in Wards Lake,

Shillong, India (alt. 1460 m, lat. 25734"N,
Long. 91°52"E). The slopes surrounding the
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lake arc covered with dense managed grasscs
and scattered trees, predominantly of pine
(Pinus kesiya Royle ex. Gordon). The lake
receives water inflow throughout the year
and has a surface outlet which allows the
cxeess water to flow out during rainy scasons,
Throughout the year the water level does not
change appreciably cxcept during January-
February when the level drops approx. 30cm.
The bathymetric map and general morpho-
metry of the lake is given in figure 1. The
stations arc shown by bold numbers 1-5.
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Figure 1 Bathymetric map and general morphometry of
Wards Lake, Shillong. Stations are shown by numbers
1to5

“
The Station I was 0.80 m deep and compara-

tively richer in nutrient concentrations (Tiwari
1980). This station has a silt bottom and
profuse submerged growth of Hydrilla verti-
cillata (Linn F) Royle. The Station 2 was
0.5 m. deep and the water was comparatively
clearcr than Station 1. Station 3 was situated
in the main body ol the lake where watcer
depth was 3 m. This station was characterized
by the rocky bottom covercd with gravels
and the space between the gravels was occu-
picd by a thin layer of coarse sand particles.
Station 4 was situated in the deepest part of
the lake and ncarcst to the outlet, The lake
bottom at this station was silt with a cover of
semi-decomposed  plant litters composed -
mainly of pinc ncedles. The water depth at
this station was 6 m. Station 5 was situated
at the next corner of the lake where the depth
was 0.5 m. The obscrvations of this station
were deleted as they did not differ appreciably
when compared  with the Station 2. The
informations collected on Station 5 were,
however, used when the data were compiled
for the wholc lake.

Methods

Tho water samples from various depths were
collected between 10.00-12.00 hours using
a JZ sampler (Zobell 1941). The surface water
samples were collected in sterilised bottles
avoiding the surface film. The bottles were
maintained in a dark chamber and trans-
ported to the laboratory within half an hour
of collection.

Viable fungal propagules were estimated
by spread plate method. 0.5 mi of the lake
water was inoculated on the surface of freshly
poured Rose Bengal Streptomycin Agar
(Martin 1950). The inoculum was uniformly
spread on the agar and the Petriplates were
incubated 254-1°C for 7 days. The total
number of fungal colonics was counted to
calculate the number of viable fungal pro-

pagules per ml of water. o
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Figure 2 Monthly variation and depth-wise distribution of terrestrial fungi at Station 1, Circles: surface water;
triangles: mid-depth water (0.40m); squares: bottom water (0.80m)

Results

A perusal of the data presented in figures
2, 3, 4 and 5 suggests that the planktonic
fungal population showed a marked scasonal
variation. However, all the stations did not

show the same pattern of seasonality. The

Stations 2, 3 and 4 showed almost similar
trend of population variation while Station
1 showed altogether diffcrent trend. Station
2,3 and 4 showed a spring and autumn peaks
during the first ycar of study, but this trend

was not repeated in the subsequent year.
The Station 1 showed an increase in fungal
population from spring to winter during the
first ycar while in the sccond year of study a
decrease was noted. The depth-wise distri-
bution of fungal population did not vary
significantly although qualitative differences
in the population were observed.

The fungal forms isolated from the lake
water mostly belong to the terresirial group oy
fungi. Pythium monospermum, Aureobasidium
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Figure 3 Monthly variation and depth-wise distribution of terrestrial fungi at Station 2, Circles: surface water;
triangles: mid-depth water (0.25m); squarcs: bottom water (0.50m)

_pullulans,  Rhodotorula sp., Sporobolomyces
sp., Trichosporon sp.,  Aspergillus — fumi-
gatus, Cladosporium herbarum, Geotrichum
candidum, Penicillium spp., Phialophora sp.
and Trichoderma sp. were the most commonly
isolated forms. The percentage occurrence of
various fungi throughout the study considering
all the stations together are given in figure 6.
A perusal to the percentage occurrence
values of the dominant forms suggests that
unicellular  ycasts and filamentous fungi
producing small unicellular spores in large
numbers dominate the fungal flora.

A general look at the representation of
various groups of fungi reveal that the majo-
rity of the fungi belong to the class deutero-

mycctes. Other classcs are represented by very
few species. Quite significantly the class
ascomycetes is represented by only one genus.
The monthly variation in species composi-
tion of fungi isolated by plate culture method
did not show any marked variation. To some
cxtent, however, it appcars that a few specics
of yeasts were more in number during winter
months. Most of the filamentous forms were
isolated throughout the year. However, the
site of occurrence varied. The differences in
the number of propagules of different species
did not show any pattern of seasonality
though the total number of fungal propagules
per ml of lake water ranged from below
10 to 800.
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Figure 4 Monthly vaciation and depth-wisc distribution of terrestrial fungi at Station 3, Circles: surface waler;
triangles: mid-depth water (1. 50m); squares: bottom water (3.0m)

Discussion
The results on scasonality and occurrence of
fungi suggest that the fungi constitutc an
important component of planktonic commu-
nity and the lake harbours a sizeable popu-
lation of fungi throughout the year. Our
studies (Tiwari 1980, Mishra & Tiwari
1983) on decomposition of extraneous litters
in this lake clearly demonstrate that fungi
colonize the pine and teak leaf litters and take
active part in their decomposition. Most of
the fungal species isolated have also been
reported from other aquatic habitats (Cooke
1976) and many of them from the terrestrial
hahitats of this region (Das 1980).

The dominance of fungal flora by yeasts
and yeast-like forms suggests that probably

they can remain free-floating in the lakewaters
and their scdimentation rate is slower as
compared to the forms producing large sized
spores. Secondly, such forms are probably
better adapted to reproduce and multiply in
the aquatic habitat and therefore, they may
be regarded as the resident populations of the
habitat. It may be speculated that among
planktonic fungi the unicellular forms are
more important and mycelial forms grow
only when they get a suitablc organic subs-
trate. The positive correlation between fungal
population and particulate organic carbon
noted by Chryzanowski and Stevensen (1979)
also strengthens the speculation. The occu-

rrence of most of the specics throughout the
year may be because of the longevity of the
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Figure 5 Monthly variation and depth-wise distribution of terrestrial fungi at Station 4, Circles: surface water;
triangles: mid-depth water (3.00m); squares: bottom water (6.0 m)

funael propagules (spores and conidia) which
once produced, may remain suspended in
viable state for longer periods (Sussiman
I3ed) Thss 15 in contrast to the saprolegni-
aceous zoospores whose active phase of
life is often limited to less than 24 hours
(Clausz 1974).

These fungi have been variously classified
by myvcologists with respect to their activity
in the system (Dick 1971, 1976). Thc active
involvement of these  fungiin the aquatic
ccosystem  processes has been a matter of
controversy for a long period of time. While
Park (1972) believes that they are passively
accumulated on the substrates, Cooke (1962,
1903, 1967) belicves that they arc actively
involved in the ecosystem processes.

The actual origin of the terrestrial fungi in
lakewaters has not been fully worked out

(Clausz 1974) but their population variations
show that they enter the lake through run-off,
rain water, strcams and air and they become
‘active alien’ in these environments (Dick
1976). Very few isolations of ascomycetes
may be attributed to the lack of suitability of
the medium for the growth of these fungi
because many ascomycetes do not grow on
the routine plate culture media. Similar may
be the case with the basidiomycetes which
aro vory rarcly fourd in tho aquatic habitats
(Ingold 1976).
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Figure 6 Percentage occurrence of terrestrial fungi in the lake water. Calculated on the basis of the data (360
samples) collected from all the stations and depths. Percentage occurrence=No. of samples of occurrence x 100
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