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ABSTRACT 

The current study deals with water quality variations and micro algal community structure in 

the highly eutrophic pond. Several water quality parameters were evaluated during the period from 

July 2014 to June 2015 from sampling station sited from Annamalai Nagar viz., Pasupatheswarar 

temple pond. The water quality parameters like Air and water temperature, turbidity, electrical 

conductivity, total dissolved solids, total alkalinity, pH, free carbon-dioxide, dissolved oxygen, 

biological oxygen demand (BOD), chemical oxygen demand (COD), calcium, magnesium, 

phosphate and nitrate were analysed. A total 29 species were observed during the study period of 

which 11 species from the class Cynophyceae, 9 species from the class Chlorophyceae, 6 species 

from the class Bacillariophyceae and 3 species from the class Euglenophyceae. Maximum species 

of the class Cyanophyceae were observed during study period. The Microcystis aeruginosa species 

observed in the pond indicates the signs of eutrophication of pond. The water quality parameters 

such as temperature, alkalinity, phosphate and nitrates are favourable for the growth of 

phytoplankton.  

1. INTRODUCTION 

Water is an important for the survival of life on earth. Water is one of the abundantly 

available substances in nature, which man has exploited more than any other resources for the 

sustenance of life. Water of good quality is required for living organisms. Ponds have been used 

since time immemorial as a traditional source of water supply in India. However, the water of the 

ponds, lakes and river are polluted mainly due to discharged waste water from residential areas, 

sewage outlets, solid wastes, detergents, automobile oil wastes, fishing facilities and agricultural 

pesticides from farmlands (Hasan et al., 2007; Elayaraj and Selvaraju 2014a).  

The pond fertilization system also has an effect on the physico-chemical properties of 

phytoplankton and zooplankton communities (Ibrahim et al., 2003). Water quality assessment 

generally involves analysis of physico-chemical, biological and microbiological parameters and 

reflects on biotic and abiotic status of the ecosystem (Mulani et al., 2009). Physico-chemical factors 

are predictors of possible changes in the aquatic ecosystem and thus serve as important indicators 

for proper management of pond water resources. Changes in physico-chemical parameters may be 

caused by the production, composition and dynamics of phytoplankton (Descy, 1987).  

Eutrophication is the process of water enrichment with nutrients (Istvanovics 2009; Karydis 

2009) that change fauna, flora and water chemistry, food chains and nutrient cycles (Asaeda et al., 

2001). Eutrophication can be natural, stems from natural processes such as climate variations 

(Vincent, 2009). The natural eutrophication occurs slowly over a period of many years through the 

lake aging process (Hill, 2010). Human activities increase nutrient loading and intensify this natural 

process (Khan and Ansari, 2005), which is called cultural eutrophication. The cultural 

eutrophication is the most important global water quality problem (Glibert et al., 2005).  

Phytoplankton is a primary producer of the new particulate organic matter in pelagic 

systems. This organic matter pool transfer to higher trophic levels can be performed both through 
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the classic food chain - grazing algae by zooplankton - and by the way, of microbial food web. The 

planktonic study is a very useful tool for the assessment of water quality and productivity of any 

type of water body and also contributes to understanding of lentic water bodies (Pawar et al., 2006). 

When an aquatic ecosystem is considered, the planktons prove to be of great importance as the 

changes in the environment can portray an instantaneous response of the planktons (Thakur et al., 

2013 and Malik et al., 2013). The plankton growth rate and development depends on various biotic 

as well as abiotic factors like, light, temperature, available nutrients, hydronamics, predation, 

oxygen concentration, pH, etc (Dhar et al., 2012). 

The main objectives of the study were to determine microalgae diversity and water quality 

in the Pasupatheswarar temple pond of Annamalai Nagar. 

2. MATERIALS AND METHODS 

2.1. Study area 

Pasupatheswarar temple pond is located in Annamalai Nagar, Chidambaram, Tamil Nadu 

(Fig. 1). The Latitude and Longitude of Pasupatheswarar temple pond is 11.39' N and 79.72' N 

respectively. It spreads about approximately 125m in length and 85m in width. The depth of the 

water ranges from 2 meters to 4 meters in different seasons. 

 

Figure 1. Photograph of Pasupatheswarar temple pond, Annamalai Nagar, (TN) 

2.2. Collection of water sample 

The water samples for physico-chemical as well as phytoplankton analysis were collected at 

monthly interval for a year from July 2014 to June 2015 from a collection points taking randomly at 

the pond. The data thus generated were summed up as average data on the basis of seasons viz. pre 

monsoon (July to September), Monsoon (October to December), post monsoon (January to March) 

and summer (April to June). 

2.3. Analysis of water sample  

The temperature was recorded at the sample site.  The  pH  of  water  sample  was  measured  

with  the  help of  pH meter (Elico LI-1617) with a glass electrode. The pH meter was calibrated 

using buffer of pH 4.0 and 7.0. The  total dissolved solids and conductance  of  water  samples  was  

measured  using  conductivity meter  (Elico  CM  183).  Dissolved oxygen is determined by 

dissolved oxygen analyzer (Elico PE-135). Turbidity is determined with turbidity meter (Elico CL-

52D). Rest of the physico-chemical properties like total alkalinity, free carbon dioxide, BOD, COD, 
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calcium, phosphate and nitrate were analyzed in laboratory following Trivedy and Goel (1986) and 

APHA (2012).  

2.4. Analysis of Phytoplankton 

Both surface and subsurface water samples of microalgae were collected by using mesh 

plankton net (mouth diameter 0.35 m) made up of bolting silk (no. 30; mesh size 20 µm) for half an 

hour and immediately preserved in 4 % formalin and Lugol’s iodine solution. Identification was 

done by consulting standard literature and monographs of Desikachary (1959), Fritsch (1961) and 

Prescott (1975). 

3. RESULT AND DISCUSSION 

The outcomes on a few water quality parameters viz., Air and water temperature, turbidity, 

electrical conductivity, total dissolved solids, total alkalinity, pH, free carbon-dioxide, dissolved 

oxygen, Biological oxygen demand, chemical oxygen demand, calcium, magnesium, phosphate and 

nitrate are given in Table 1. 

Table.1 Monthly variations of Water quality Parameters of Pasupatheswarar temple pond during July-2014 

to June-2015 

 

Information on vital water quality parameters having an immediate bearing upon the 

dispersion and nature of different micro algal groups in the eutrophic pond water were gathered. 

Month to month variances of diverse micro algal gatherings are exhibited in Table 2. In the current 

study micro algal communities in the eutrophic pond water were represented by the members of 

Chlorophyceae, Cyanophyceae, Bacillariophyceae and Euglenophyceae. The microalgae members 

comprised of 29 species of which 11 belonging to Cyanophyceae, 9 to Chlorophyceae, 6 to 

Bacillariophyceae and 3 to Euglenophyceae. 
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Table 2. Monthly occurrence of micro algae during the year July-2014 to June-2015 on Pasupatheswarar 

temple pond 

 

3.1. Cyanophyceae  

Cyanophyceae (11 species) dominance has been attributed to eutrophic nature of the pond. 

These ponds are highly enriched with nutrients and productive water bodies. Maximum density of 

Cyanophycean members occurred from April to July during the study period. The density gradually 

decreased during winter and rainy seasons as their number was very low. The Cyanophyceae 

members are represented by the species like Microcystis aeruginosa, Chroococcus minor, 

Oscillatoria curviceps, Nostoc pruniforme, Spirulina princeps, Aphanocapsa grevillei and 

Oscilltoria tenuis. Physico-chemical parameters like pH, dissolved oxygen, phosphate, nitrate, total 

alkalinity, BOD and COD may have influenced the growth of Cyanophyceae (Elayaraj and 

Selvaraju, 2014a). High nutrients favoured the luxuriant growth of Cyanophyceae (Prescott, 1984). 

Naik et al., (2005) stated that maximum value of pH and nitrate supports the growth of 

cyanophyceae. 

3.2. Chlorophyceae 

Chlorophyceae is second dominant group. This group was represented by nine species and 

the maximum density of Chlorophyceae was observed in the month of November to March and 

minimum number was noticed in the month of May respectively. The dominant group among the 

chlorophyceae are Chlorella pyrenoidosa, Scenedesmus quadricauda, Chlamydomonas globose and 

Spirogyra species are recorded in appreciable number in the pond. Palmer (1980) and Mishra and 

Saksena (1993) have also reported these genera as the bio-indicator of organic pollution. 

Chlorophyceae members grow well in water that is rich in nutrients such as nitrate and phosphate 

(Philipose, 1967). 
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3.3. Bacillariophyceae 

Bacillariophyceae or Diatoms were represented by six species out of which two species 

were recorded in all months. Maximum density of bacillariophyceae members occurred from 

November to December during the study period. The bacillariophyceae members are represented by 

the species like Diatoma species, Navicula acicularis and Cyclotella meneghiniana. Temperature, 

pH, calcium and nitrate will play key role in the distributions of diatoms and abundance of diatoms 

will be more in colder months (Elayaraj and Selvaraju, 2014b). Calcium and chloride is the most 

significant factors for controlling the growth of diatoms (Murugesan and Sivasubramanian, 2008). 

Diatoms are considered to be the best indicators of quality and tropic status of the water body 

(Callieri, 2008).  

3.4. Euglenophyceae 

In the present study Euglenophyceae comprises three species belonging to one species were 

recorded in all months in Pasupatheswarar temple pond. The maximum density of Euglenophyceae 

was observed in the month of September to January and minimum was noticed in the month of 

May. Results of these parameters in the present study show the favourable impact on the growth of 

euglenophyceae. Temperature above 25°C was favourable for the growth of euglenophyceae and 

high pH was favourable for the growth of euglenophyceae (Ashwani et al., 2012; Sedamkar and 

Tikke, 2011). 

4. CONCLUSION 

The present investigation of water quality parameters and micro algal community structure 

of Pasupatheswarar temple pond has revealed that the pond water is adversely affected by 

anthropogenic pollution and showed a trend of increasing eutrophication. The studied Pond water 

supports moderate levels of phytoplankton that constituted largely by Cyanophyceae (blue green 

algae). Deterioration of water quality and eutrophication are due to casual attitude of people. Thus, 

it can be concluded that these characteristics of water bodies are influenced by monthly variations. 

The distribution and population density of microalgae species depend upon the water quality 

parameters of the environment. 
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