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ABSTRACT
The objective of this work is to evaluate the quality of Phytoplankton biodiversity and water quality of Veeranam Lake,
Cuddalore district in the State of Northern Tamil Nadu in South India (Coordinates 11° 20' 10"N and 79°32'40" E). During
the present study (April 2010 to September 2010), during the study period, samples were collected monthly at five different
locations and analysed for various physico-chemical parameters of the lake. The species richness displayed fair variety of
algal species (89 taxa). The community was dominated by the members of chlorophyceae and cyanophyceae. The distinct
peak of phytoplankton was observed during post-monsoon (252) and gradually decline during summer (202), pre-monsoon
(200) and monsoon (130). This period is due to the effect of ecological and abiotic factors in the lake. The summer, premonsoon, monsoon and post-monsoon values were taken for statistical analysis. There were significant variations observed
in water quality and zooplankton abundance during different seasons.
Keywords: Lake Veeranam; Ecology; Physicochemical parameters; Phytoplankton; species diversity.

1.INTRODUCTION
Water is a valued natural resource for the existence of all
living organisms. Management of the quality of this precious
resource is, therefore, of special importance. According to
Linton and Warner (2003) stress is generally through to
induce both quantitative and qualitative changes in structure
and functioning of communities. Structural changes are
usually assessed by analyzing species diversity or
composition. It is an established fact that maintenance of
healthy aquatic ecosystem is dependent on the physico chemical properties of water and biological diversity. Water
is vital to the existence of all living organisms, but this
valued resource is increasingly being threatened as human
populations grow and demand more water of high quality for
domestic purposes and economic activities (UNEPGEMS,
2000). The quality of any body of surface or ground water is
a function of either or both natural influences and human
activities (Stark et al., 2001, Kolawole et al., 2008). It is
now generally accepted that aquatic environments cannot be
perceived simply as holding tanks that supply water for
human activities. Rather, these environments are complex
matrices that require careful use to ensure sustainable
ecosystem functioning well into the future.
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The deterioration of quality, loss of biodiversity and fast
depletion of water resources are the main challenges, which
need urgent attention. The limnological study gives the
proper direction in decision-making processes for problems
like pollution control, fish and other aquatic lives. This
represents the organic material available in particulate form
on which the animal population of aquatic ecosystem
depends directly or indirectly. The studies of physico chemical parameters are used to detect the effects of
pollution on the water quality.
Water quality degradation by various sources
becomes an important issue around the world. Usage of
more land for agricultural purposes, soil salinization,
increase in the use of agricultural fertilizers, common
pesticide use, and erosion have become problems
threatening natural water source (Zalidis et al., 2002).
Aquatic ecosystems are affected by several health stressors
that significantly deplete biodiversity. In the future, the loss
of biodiversity and its effects are predicted to be greater for
aquatic ecosystems than for terrestrial ecosystems (Sala et
al., 2000). However, continuous inputs of various forms of
pollution from a variety of human activities have seriously
deteriorated the health status of Lake Ecosystem. If this
trend continues, it may lead to the collapse of Lake
Ecosystem (Goldman and Horne, 1983; Constanza et a.l,
1997; Westman, 1977; Rapport et al., 1998). Failure to
restore this ecosystem results in extinction of species or an
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ecosystem type and cause permanent ecological damage.
Thus, studies
on physico-chemical factors and
phytoplankton standing crop of the habitat are essential for
the proper management of water resources and for the
prediction of the potential changes in the aquatic ecosystem
(Kobbia, 1982; Descy, 1987) and protection and remediation
of ecosystems (Varshney, 1989). So, the objective of the
present work is to study various physicochemical
characteristics in relation to phytoplankton diversity which
would help in assessing the trophic status of this lake.
The present study primarily aims to document the physico chemical parameters and phytoplankton species composition
of Veeranam lake during the month of April 2010 to
September 2010.

2.MATERIALS AND METHODS
Study area
The Veeranam lake is located 14 km SSW of Chidambaram
in Cuddalore District, in the State of Northern Tamil Nadu in
South India (Coordinates 11° 20' 10"N and 79°32'40" E).
The lake type is reservoir, intermittent, the total catchment
area of the reservoir is 25 km2 (9.7 sq.mile) and it is about
16 km (10 mile) long and 4 km (2.5 mile) width. The source
to supply water to Veeranam lake is the surplus water from
Keelanai (Lower Anaicut) and water coming from
surrounding area. From where water is planned to be
supplied to Chennai for drinking purpose, Ayacut area of
48,000 acres irrigation in Chidambaram Town. For the
present study five stations (S1-Sethiyathoppu (Kuttu road);
S2- Orathoor; S3 – Babunayakkan Madhagu; S4 –
Kumarachi Madhagu and S5 – Lalpettai) selected for sample
collection.
Methodol ogy
For the study of biotic and abiotic parameters, samples were
collected from five substations (S1, S2, S3, S4 and S5) of
Veeranam Lake between late morning and early evening
fortnightly from April 2010 to September 2010.
Physico-Chemical Assessment
Samples were collected from each substation randomly from
the bank over a length of 100mts.The physicochemical
parameters of water quality were analysed using standard
methods given in APHA (American Public Health
Association), 1998.
Sample analysis
During the study period, the surface analysis from five
sampling stations at the lake samples were taken once every
month from April 2010 to September 2010. Water samples
were collected in 2 lr clean well dried bottles with necessary
precautions and labelled for collecting points. The collection
was usually completed during morning hours between 8.00
am to 10.00 am. Temperature was recorded on the spot, the
remaining parameters were analysed by standard
methodology APHA (2005).
Assessment of Biotic Population
Plankton samples were collected by filtering 50L of water
through plankton net (50 μm size) and then preserved in 4%

buffered formalin solution. Quantification and identification
of the plankton was done according to standard references
(Prescott, 1954; Pandey et al., 1993; Kumar and Singh 1995;
APHA, 1998; Garg et al., 2002). Species diversity index was
calculated using Shannon and weaver diversity index
(Shannon and Weaver, 1963) and Simpson diversity index.
Monthly mean and standard error was calculated for each
physical, chemical and biological variable. Karl Pearson
correlation coefficient was calculated by SPSS computer
software version 11.5 for windows to see any correlation
between various recorded parameters.
Phytoplankton
Plankton samples from Veeranam Lake show the existence
of a speciose and diverse phytoplankton biocoenosis some of
them occur sporadically included 89 taxa (Table 2) and thus,
reflect the overall environmental heterogeneity and habitat
diversity of this national wetland. Taxonomic determination
was done to genus level, and where possible also to species
level.

3.RESULTS AND DISCUSSION
The average seasonal variation in the physico -chemical
characteristics of the Veeranam lake water samples are given
in Table 1. All the physico-chemical parameter values are
higher during summer except BOD, COD, phosphate,
sulphate and iron. The minimum values observed during
monsoon except phosphate, BOD and COD. The BOD,
COD and iron values higher during pre-monsoon and lower
during post-monsoon. The phosphate values higher during
monsoon and lower during post-monsoon. A similar instance
was early reported by Devaraj et al., (1988) in Hemavathy
reservoir and Pazhanisamy (2005) in lower Anaicut. The
high value of dissolved phosphate during monsoon may be
due to the rain washings from the catchment through river
discharges and flood water as well as seepage from paddy
fields.
The assemblage was dominated, in descending order by
chlorophyceae (37 taxa), cyanophyceae (26 taxa),
bacillariophyceae (19 taxa), dinophyceae (2 taxa),
euglenophyceae (2 taxa) and cryptophyceae (1 taxon). S1
had maximum species richness (64 taxa) of which 40 per
cent was constituted by chlorophyceae. Closterium spp. and
Spirogyra spp. dominated over other chlorophyceae
members. Bacillariophyceae and cyanophyceae respectively
constituted 32 and 28 per cent. Cyclotella sp. and Cymbella
spp. predominantly represented bacillariophycea whereas
Nodularia spp. was found to be predominant group of
cyanophyceae. Species richness was maximum is June and
minimum in September. Population density decreased from
April to May, thereafter a sharp increase was recorded till
July. After July again phytoplankton density decreased
sharply in August (Figure 2).
At S2, 45 taxa were identified of which chlorophyceae (16),
cyanophyceae (14), bacillariophyceae (10), dinophyceae (3)
eugeinophyceaea (1) and cryptophycea (1) represented
respectively 36 %, 31%, 22%, 7%, 2% and 2% of the total
species richness. Nodularia spp. was found to be abundant.
S3 showed minimum species richness with 31 taxa,
predominantly represented by chlorophyceae (17) which
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constituted 48 per cent. The other groups belonged to
bacillariophyceae (8) and cyanophyceae (7) respectively
constituted 25 and 24 percent. Only one species of
Euglenophyceae was represented by one species only.
Sirocladium sp. was found to be predominant. Population
density at S2 and S3 was comparatively much less than S1.
However, in July significant increase in population density
was observed at S1 and S4 but S5 showed decrease up to
July and thereafter no significant variation was reported till
September. Numerically maximum populations of 2082
individuals/ L were observed during July at S1 and
minimum 164 individuals/ L during May at S3. A decrease
in phytoplankton population was observed from S3 to S4, in
order of increase in anthropogenic activities therein.
Seasonal variations showed an increase in phytoplankton
population during summer (May to July). The population
was maximum during July and declined in August. During
the study year the monsoon was quite late during August.
This might be the reason for significant decrease in
phytoplankton population during August.

which was in accordance with the findings of Swaranlatha
and Rao, 1998; Jha and Barat, 2003 ; Kumar et al., 2005.
Minimum concentration in the month of August and
September was may be due to enhanced consumption as well
as dilution due to rainfall (Joshi et al., 1993). According to
Lee et al., 1981 classification based on orthophosphate
concentration, it was found that lake is mesotrophic in
nature.

THE RELATIONS HIPS BETWEEN PHYTOPLANKTON
AND S OME PHYS ICO-CHEMICAL PARAMETERS

It is a well established fact that phytoplankton grow and
multiply best during summer when temperature is high
(Richardson et al., 2000; Izaguirre et al., 2001; Susanne et
al., 2005; Farahani et al., 2006 ; Chowdhury et al., 2007)
and longer photoperiod (Polli and Simon, 1992; Salmaso and
Naselli, 1999 ; Brizzio et al., 2001). Therefore the present
study was planned in summer and the monsoon seasons. The
species richness displayed a fair variety of algal species (89
taxa). The community was predominantly constituted by the
members of chlorophyceae, bacillariophyceae, and
cyanophyceae. Three members of dinophyceae, and one
each of euglenophyceae and cryptophyceae also contributed
to the community structure.

Statistical relationships between the composition of
phytoplankton and the physico-chemical environment
variables in the surface water at the sampling stations were
explored. It indicated that several abiotic factors exert a
considerable influence on phytoplankton abun dance and
diversity (Das et al., 1996). Phytoplankton densities had
significantly positive correlation with TDS (r= 0.592,
significant at 0.05 level), chloride (r = 0.127, significant at
0.05 level) and significantly negative correlation with BOD
(r = -0.942, significant at 0.05) in S1and S3 and significantly
positive correlation with bicarbonate alkalinity (r= 0.943,
significant at 0.01 level) and calcium hardness (r= 0.419,
significant at 0.05 level) in S1, S2 and S5.
Ecological factors estimated and characterised by this study
reflect a typical tropical water quality characteristics which
concurrent with lake’s geographical location. Alkaline pH
values recorded throughout the study were a reflection that
lake is bicarbonate type (Wetzel, 1983; Jos hi et al., 1993).
Surface water at all stations appeared well oxygenated. Low
values of DO in the month of June was observed at S1&S2
could be attributed to the reduction of the collection zone to
isolated pools and thus decrease in water level (Iqbal et al.,
2003). However in S3, maximum value of DO was observed
due to frequent turbulence caused by paddled boats which
resulted in proper mixing of water. Alkalinity throughout the
study period was mainly due to bicarbonates but high peak
in the monsoon month (August) may be attributed to the
presence of carbonates and absence of free CO2 Flood,
1996; Shashtri and Pendse, 2001; Radhakrishnan et al.,
2007). Water bodies having total alkalinity above 50 mg/L
can be considered productive (Moyle, 1946). Thus, the
present findings showed that all the three zones of Sukhna
Lake are productive in nature. Low value of chloride reflects
that there was minimum amount of organic waste of animal
origin (Pathak et al., 2001; Shastri and Pendse, 2001;
Pandey and Verma, 2004). Rise in orthophosphate
concentration in May and June might be due to increased
decomposition at higher temperature and low water level

The unsettled and disturbed conditions of the water column
resulting from the rains and the heavy inflow and outflow
retard the phytoplankton production. According to Welch
(1952) the incoming water due to is poor plankton content
dilutes the plankton counts of the standing water. The lowest
phytoplankton recorded during monsoon may be related to
low temperature Marshall and Orr (1972) also observed
minimum phytoplankton population at low temperature. The
nearly neutral and marginally hard waters of this manmade
lake show moderate values for BOD and low concentration
of sulphate.

The results of seasonal variation in phytoplankton
population revealed highest species diversity during May
and June when days are longer and the water level is at its
minimal. The five stations studied in Lake Veeranam differ
in the physical structure as well as in utilization for human
activities. As expected, the phytoplankton samples taken
from S2 and S3 were less dense and less diverse than those
taken from S1. The result supports the hypothesis that
recreational boating and removal of riparian area has
negative effect on the density and diversity of the planktons.
Phytoplankton abundance and taxonomic diversity depends
on the supply of the nutrients in natural water.
In the present study highest plankton density and species
diversity was found during the summer season toward the
wild area (S1) where there was no anthropogenic activity.
The area with maximum disturbance in water column (S3)
showed minimum plankton density and species diversity.
Less phytoplankton density and diversity at S4 could be
because the boating activity does not allow phytoplankton
especially the filamentous algae to colonize. The results goes
in confirmation to Stople and Moore, 1997;. According to
them the turbulence created by propellers disrupts
phytoplankton communities living just beneath the surface
of the water, which results in a redistribution of the
organisms (Harris, 1983, 1986; Pearl, 1995). This turbulence
also decreases light penetration, which can reduce the
photosynthetic rates of submerged aquatic vegetation,
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Table 1: List of Phytoplankton found in the preserved samples from Lake Veeranam
Species marked as ‘r’ were reported only once during the study period
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Table .2 Ave rage seasonal variations of Physico-chemical parameters of Veeranam lake from April 2010 to Septembe r 2010 .

S5

Table 3. Corre lation coefficient (r) of Phytoplankton with Physico -chemical parameters of water of Veeranam lake Parame te rs
arame te rs
Air temperature (°C)
Water temperature (°C)
T urbidity (NTU)
T DS (mg/l)
EC (μmol/cm)
pH
T otal alkalinity (mg/l)
T otal hardness (mg/l)
Calcium (mg/l)
Magnesium (mg/l)
Iron (mg/l)
Ammonia (mg/l)
Nitrate (mg/l)
Nitrite (mg/l)
Chloride (mg/l)
Fluoride (mg/l)
Sulphate (mg/l)
Phosphate (mg/l)
BOD (mg/l)
COD (mg/l)

Pre -monsoon
0.746
0.884
0.212
0.592
0.183
0.555
0.943
-0.962
0.419
-0.247
-0.502
-0.588
0.541
0.457
0.127
0.200
0.246
0.379
-0.942
-0.355

thereby slowing down primary production rates (Stolpe and
Moore, 1997). On the contrary comparatively high
phytoplankton density and diversity at S1, S2&S5 can be
attributed to release of nutrients in the water through riparian
vegetation and thus promoting algal growth (Backhurst and
Cole, 2000).
The assemblages of phytoplankton in Veeranam Lake were
indicative of the lake’s richness based on species abundance
and diversity. The analysis of physicochemical parameter of
lake was an indicator of how healthy the lake was and the
number of species found there was dependent on the
physicochemical parameters of lake. These complementary

Monsoon
-0.618
0.247
-0.326
0.235
-0.029
-0.172
0.268
-0.245
-0.276
-0.186
0.155
-0.581
-0.834
0.217
0.628
-0.237
0.560
0.279
0.438
0.539

Post-monsoon
0.512
0.440
0.947
0.271
0.860
0.819
0.818
0.573
0.449
0.418
0.265
0.662
0.651
0.558
0.875
0.265
-0.259
-0.582
0.454
0.147

Summe r
0.183
0.138
-0.460
-0.269
-0.050
0.404
0.569
0.626
-0.908
-0.463
-0.938
-0.709
0.144
-0.397
-0.294
0.609
0.088
-0.344
-0.179
0.113

analyses provide a better understanding of the lake’s present
condition and their information can be used to mitigate
negative effects.
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