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Abstract: Vellayani Lake is the largest fresh water lake in Thiruvananthapuram district, of Kerala. The lake water
is extensively used for drinking and irrigational purposes. The lake is under the threat of pollution, encroachment
and sand mining. The present study is aimed to analyse the physico chemical parameters and algal diversity in 8
sites of Vellayani Lake. The phytoplanktons and physico chemical parameters such as PH, temperature, dissolved
oxygen, Chemical and Biological Oxygen demand, silicate and phosphate in the water were studied during the pre-
monsoon and monsoon period of 2013. Phytoplanktons were collected using plankton net and direct mass collec-
tion was employed for larger ones. The specimens were preserved at the site itselfand brought to the laboratory and
observed under Trinocular Advanced Research microscope. The algal genera were identified referring various
monographs and journals. The physico- chemical parameters were analysed according to the guidelines of APHA.
Dissolved oxygen, phosphate, silicate were found to be higher in pre monsoon and the Biological oxygen demand
was high during the monsoon period. The phytoplanktons showed abundance in the pre- monsoon and had low
density during the monsoon. The degree of abundance of phytoplanktons can be shown as follows.
Bacillariophyceae> Chlorpohyceae>Cyanophyceae> Euglenophyceae. In certain sites the physico- chemical param-
eters were above the desirable limits and the pollution indicator phytoplanktons like Closterium, Nitzschia, Nav-
icula, Oscillatoria were found and hence these sites are in the verge of pollution.
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INTRODUCTION

Lakes, rivers and reservoirs are the important constant threat of urbanization and anthro-

water resources and used for several purposes.
The water quality of all fresh water environments
is assessed by the physico- chemical and
biological parameters. Much work has been
carried out through out Kerala regarding the
diversity and water quality of fresh water. The
present investigation is focused on the water
quality and phytoplankton diversity of Vellayani
lake, which is the only fresh water lake in
Thiruvananthapuram district, Kerala. The lake
is located about 7 km away from Kovalam. The
lake water is extensively used for drinking and
irrigational purposes. It supports a variety of
flora and fauna which begins from microscopic
forms to macroscopic ones which have
ecological as well as economic significance.
Although several ecological studies have been
performed in the Vellayani Lake, it is under

pogenic influences. The lake is under the threat
of pollution, encroachment and sand mining.
Hence a continuous monitoring of the water
quality status is essential in order to create
awareness about the value and relevance of
aquatic bodies.

MATERIALS AND METHODS

Vellayani Lake lies between 8°24’09"-8°26'30" N
Latitude and 76°59’ 08"- 76°59’47" E Longitude.
The lake is bordered by Thiruvallom and Nemom
villages of Neyyatinkara Taluk. Major part of the
lake is stagnant but a small portion flows to
Karamana River. It is the main source of water
supply to four nearby panchayats.Water samples
were collected from 8 sites of Vellayani Lake
during the pre-monsoon and monsoon period
of 2013. The collected samples were brought to
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the laboratory for the analysis of various
physico chemical parameters like pH,
temperature, TDS, Conductivity, dissolved
oxygen, Biological Oxygen Demand, alkalinity,
silicate and phosphate in the water. The pH was
determined electrometrically using digital pH
meter, TDS and Conductivity by TDS - Condu-
ctivity meter. Alkalinity, silicate, phosphate, etc
were determined by the method suggested by
APHA. Estimation of Sodium and Potassium
were done be Flame photometric method.
Phytoplanktons were collected using plankton
net and direct mass collection was employed for
larger ones. The specimens were preserved at the
site itself using 4% Formaline and brought to the
laboratory and observed under advanced
Research microscope. The algal genera were
identified referring various monographs
(Prescott, 1978; Anand, 1980) and journals.

RESULTS AND DISCUSSION

The results on the variation of, DO, BOD, silicate,
phosphate, sodium and potassium are reported
in the figures.

pH- is one of the most important single factor
which influences aquatic production. In the
present study pH value remains alkaline
throughout the study period and it ranged from
6.5to 7.9. pH is an important parameter in water
body since most of the aquatic organisms are
adapted to an average pH and do not withstand
abrupt changes (Mini et al., 2003).

TDS and Conductivity- Total Dissolved Solids
shows an average value of about 8smmho where
as the conductivity was about 143 mmbho.
According to Trivedy et al. (1989) the variation
in the conductivity values seasonally is mostly
due to increased concentration of salts because
of evaporation; the dilution resulted from
precipitation brings down its values.

Dissolved Oxygen- A fair amount of dissolved
oxygen is always essential to support aquatic life.
In Vellayani Lake, the amount of dissolved
oxygen recorded ranges from 4.05 mg/l to
15.2mg/l. the maximum value of DO was
recorded during monsoon and minimum value
was recorded in the pre- monsoon period. The
low dissolved oxygen value may be due to higher
water temperature (Singh et al., 1991).

Biochemical Oxygen Demand- BOD refers to
the amount of oxygen used by the microbes in
the aerobic oxidation of organic matter. The
BOD recorded in the present study ranges from
0.5 mg/l to 30 mg/l. (Fig. 1)

Monthly varniation in chemical
parameters

——DO
—=—BOD
Silicate

mgil

Phosphate

Fig. 1. Monthly variations in chemical parameters

Sodium and Potassium- During the study
period, the concentration of sodium ranged
from 4 ppm to 10 ppm. The maximum amount
of sodium was observed in the pre-monsoon
months and it may be due to shrinkage of water
volume in those months (Solanki, 2001). The
amount of potassium recorded in the lake
ranged between 2 ppm-11 ppm.

Phosphate - The major sources of phosphate
in the lake are domestic sewage, agricultural
effluents etc. Hastler (1947) observed that
constant addition of phosphorus to aquatic
environment could greatly stimulate algal
growth. During the study period, the
concentration of phosphate does not showed
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Fig. 2. Monthly variations in Alkalinity and
Hardness
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Table 1. Phytoplankton genera recorded during the study period

Chlorophyceae Cyanophyceae

Bacillariophyceae Euglenophyceae Chrysophyceae

Ankistrodesmus Anabaena Aulacoseira Euglena Chrysococcus
Botryococcus Arthrospira Eunotia Phacus
Cosmarium Cylindrospermum  Fragillaria Trachelomonas
Closterium Merismopedia Gyrosigma
Pediastrum Oscillatoria Hyalodiscus
Protococcus Synechococcus Lyngbya
Scenedesmus Navicula
Schroederia Nitzschia
Staurastrum Pinnularia
Stauroneis Pleurosigma
Tetraedron Rhizosolenia
Synedra
Gomphonema
Melosira
Cyclotella
Cymbella
marked difference although low values were CONCLUSIONS

observed during the rainy period.

Silicate- Concentration of silicate in the water
ranged from 0.2 mg/l to a maximum of 6 mg/l.
The decreased amount of silicate may occur
when there is an abundance of diatoms.

Alkalinity- It is a measure of buffering capacity
of water and is important for aquatic life in a
fresh water system because it equilibrate the pH
ranges that occur as a result of photosynthetic
activity of plants in water ( Kaushik and Saxena,
1999). In the present study, the value of alkalinity
ranges from 4 mg/l to 20 mg/l. (Fig. 2)

Hardness- Hardness of water is mainly due to
the presence of calcium and magnesium ions
and is an important indicator of toxic effect of
poisonous elements present in water (Tiwari,
2001). Total hardness of the lake, during the
study period ranges from maximum of g2mg/]
to minimum of 48 mg/1 (Fig. 2). High values of
hardness may be probably due to regular
addition of sewage and detergents to the lake
from nearby residential areas (Kaur et al., 1996).

Diversity of Phytoplanktons- Detailed
microscopic examination of phytoplanktons
revealed five families consisting of 37 genera

(Table 1)

The present study on the physic- chemical
parameters and phytoplanktons revealed that in
certain sites the physico- chemical parameters
were above the desirable limits and the pollution
indicator phytoplanktons like Closterium,
Nitzschia, Oscillatoria were found and so these
sites are in the verge of pollution. The water is
getting polluted mainly by the domestic wastes
and plastic bottles dumped in certain stations
of the lake. Vellayani lake is a major source of
water for the local people there and also to the
Karamana river, hence the lake has to be
conserved and protected from further pollution.
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