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Introduction 
 

A particular community of organisms may 

be useful as an environmental indicator due 

to many reasons. Some may have sensitivity 

to low levels of anthropogenic contaminants 

while some may tolerate in hardy and 

extreme conditions and some may react 

quickly to a change in the environment. 

Hence they become an unique biological 

tool to understand the ecological status of an 

aquatic habitat (Radhakrishnan and 

Jayaprakas, 2015). Among the various 

organisms, the use of protozoans as 

bioindicators for pollution and 

environmental biomonitoring has been 

recognized by a number of workers  

(Kolkwitz and Marsson, 1908; Liebmann, 

1962; Curds, 1973; Madoni and Ghetti, 

 

 

 

 

 

1981; Ricci, 1995) as they occur in large 

numbers in a very limited sample while 

other organisms used as indicators 

(molluscs, polychaetes and bacteria) are 

logically difficult to collect and also 

expensive to analyse (Radhakrishnan and 

Jayaprakas, 2015). Further, eventhough 

protozoans are minute in size, they take on a 

wondrous form of variety and structure but 

are sometimes rated as least important even 

though they play an important role which 

can be termed as useful, harmful and some 

on the border. While some of the useful 

forms of protozoans constitute important 

links in food web, act as indicators of 

petroleum deposits and are natural enemies 

of harmful bacteria helping in soil fertility, 
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As protozoans form an important link in the food web and are also used as 

indicators, the present study was aimed at assessing the protozoan 

assemblage in Kottaipattinam seasonal estuary, Pudukkottai District, Tamil 

Nadu during different seasons. A total of 14 species could be isolated. The 

rainy season recorded maximum diversity (13 sp.) followed by pre-summer 

(12 sp.), summer (10 sp.) and post-summer (9 sp.). The presence of species 

belonging to the genus Difflugia, Euplotes and Tachysoma suggests the 

system is polluted. 
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some are harmful as they cause dreaded 

diseases to many organisms including man 

besides interfering with nitrate production 

and thus inhibiting soil fertility 

(Radhakrishnan and Jayaprakas, 2015). It is 

in this context the present study was 

attempted to isolate the protozoans that are 

present in the Kottaipattinam seasonal 

estuary of Pudukkottai District in Tamil 

Nadu, India during the different seasons of 

the year. 

 

Materials and Methods 

 

The collection of the free living protozoan’s 

was from Kottaipattinam seasonal estuary of 

Pudukkottai District, Tamil Nadu. The 

collection was done on a  seasonal basis 

(Pre-summer / Summer / Post-summer / 

Rainy season) during 2015. The water 

samples were collected during the early 

morning hours using a 63 m mesh sized 

plankton net. Water samples were brought to 

the laboratory in wide mouthed plastic 

bottles, lids removed and were kept in open 

in a place where adequate light was 

available. Rice bran was given as feed for 

these protozoans. The samples were 

examined under the microscope from time to 

time. The free living ciliates were observed 

in both 10x and 40x magnification, 

photographs taken and identified using 

standard references (Liebmann, 1962; Bick, 

1973; Curds, 1973; Small, 1973; Msdoni 

and Ghetti, 1981; Salanki, 1986; Ricci, 

1995). 

 

Results and Discussion 

 

The protozoans that were recorded in the 

system during the various seasons are 

presented in Table-1. As evident from the 

Table, a total of 14 species belonging to 

eight families were recorded. The family 

Centropyxidae and Difflugidae were 

represented by three species each, while the 

family Colepidae and Arcellidae were 

represented by two species each and the rest 

of the families (Nebelidae, Euglyphidae and 

Oxytrichidae) were represented by one 

species each. However, among the above 

species, only seven were perennial 

(Plagiopyxis decliris, Difflugia corona, D. 

binucleata, Nebella collaris, Paramecium 

caudatum, Euplotes sp. and Tachysona sp.). 

While D. binucleata recorded its highest 

count during the rainy season, D. corona 

recorded its peak during the presummer 

season and P. caudatum, Euplotes sp. and 

Tachysoma sp. recorded their highest count 

during the summer season. However, N. 

collaris recorded its peak during the post 

summer season. Nevertheless, an overall 

comparison of the various perennial species 

reveals that the most dominant protozoan 

was P. caudatum in terms of count. 

 

During the pre-summer season, a total of 12 

species were recorded of which two species 

each belonged to Arcelledae, Centropyxidae, 

Difflugidae and Colepidae and one species 

each to Nebelidae, Euglyphtidae, Euplotidae 

and Oxytrichidae. Among the two species of 

Arcellidae, A. discoides dominated while in 

Centropyxidae, C. aculeata dominated and 

among Difflugidae, D. corona dominated in 

terms of number. However, among 

Colepidae, P. caudatum dominated. An 

overall comparison of the various species 

that occurred during this season revealed 

that P. caudatum dominated in terms of 

number. 

 

In the summer season, a total of 10 species 

were recorded of which two species each 

belonged to Centropyxidae and Difflugidae 

while the remaining were represented by a 

single species belonging to Arcellidae, 

Nebelidae, Euglyptidae, Colepidae, 

Euplotidae and Oxytrichidae. Among the 

two species of Centropyxidae, P. decliris 

dominated and among Difflugidae D. 
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corona dominated in terms of number. 

However, an overall comparison of the 

various species that occurred during this 

season reveals that P. caudatum was the 

most dominant species in terms of count.  

 

 

Table.1 Seasonal Occurrence of Protozoan Population of Kottaipattinam Estuary (i/l) 

 

S. 

No. 
Species 

Rainy 

(Oct-Dec, 

2014) 

Pre-summer 

(Jan-Mar, 

2015) 

Summer 

(Apr-Jun, 

2015) 

Post-summer 

(Jul-Sep, 

2015) 

I.  Arcelledae 

1. Arcella discoides 40 30 20 0 

2. Arcella hemisphaerica 30 20 0 0 

II.  Centropyxidae 

3. Plagiopyxis declivis 20 30 60 70 

4. Lesqueresia spiralis 40 0 30 50 

5. Centropyxis aculeata 20 70 0 0 

IV.  Difflugidae 

6. Difflugia corona 200 280 70 80 

7. Difflugia binucleata 60 40 30 20 

8. Difflugia lobostoma 30 0 0 0 

V.  Nebelidae 

9. Nebela collaris 20 10 20 40 

VI.  Euglophidae 

10. Euglypha tuberculata 0 30 40 60 

VII.  Colepidae 

11. Coleps hirtus 20 30 0 0 

12. Paramecium caudatum 260 260 340 280 

VIII.  Euplotidae 

13. Euplotes sp. 30 100 120 60 

IX.  Oxytrichidae 

14. Tachysoma sp. 20 120 140 70 

 

During the post-summer season, a total of 

nine species were recorded of which two 

species each belonged to Centropyxidae and 

Difflugidae and the remaining were 

represented by one species each belonging 

to the families Nebelidae, Euglyphtidae,  

 

Colipidae, Euplotidae and Oxytrichidae. 

Among the two species of Centropyridae, P. 

decliris dominated while among 

Difflugidae,                 D. corona dominated. 

Nevertheless, a comparison of the various 

species that occurred during the season 
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reveals that the most dominant species in 

terms of count was P. caudatum. Thus a 

comparison of the seasonal protozoan 

diversity reveals that the rainy season 

recorded the highest diversity followed by 

the pre-summer, summer and post-summer 

seasons. 

 

A comparison of the protozoan diversity 

during the different seasons reveals that 

during the rainy season a total of 13 species 

were recorded. The only species to be absent 

during this seasonal was E. tuberculata. 

Among Arcellidae, the most dominant 

species in terms of number was A. discoides 

while among Centropyxidae, the dominant 

species was L. spiralis. However, among the 

three species of Difflugidae, the most 

dominant species in terms of number was D. 

corona and among Colepidae, the dominant 

species was P. caudatum. An overall 

comparison of the various species that 

occurred during this season reveals that the 

most dominant species was P. caudatum 

followed by D. corona in terms of number. 

 

A perusal of literature reveals that a total of 

1567 species of free living protozoans have 

been recorded from India, including the 

estuarine, marine and moss dwelling forms. 

The first report of free living protozoans 

from India was done by Cantor (1842) who 

reported the occurrence of six species of 

freshwater protozoa from West Bengal, 

while Mukherjee and Das (2000) reported 

the presence of five protozoans in Renuka 

wetland, Himachal Pradesh and Bindu 

(2010) while monitoring the protozoans in 

various districts of West Bengal reported 

species ranging from 11 (Darjling district) to 

102 (Kolkatta district). Recently, 

Radhakrishnan and Jayaprakas (2015) while 

monitoring the free living protozoans in 

Kerala (Vembanad) reported a total of 19 

species. Thus, the diversity of protozoans 

when compared to other systems is in line 

with the observations in general made by 

others even though it is on the lower side 

when compared to the diversity obtained by 

Bindu (2010) for Kolkatta district. 

 

In the present study, species belonging to the 

genus Difflugia, Euplotes and Tachysoma 

were recorded. According to Radhakrishnan 

and Jayaprakas (2015) the presence of the 

above species are clear signs of pollution as 

these species are commonly used as 

pollution indicators. According to Dujardin 

(1841) Euglypha tuberculata noted in the 

present study is a species of wide tolerance 

and has the ability to thrive in diverse 

habitats. According to Radhakrishnan and 

Jayaprakas (2015) Cryptodiffugia oviformis 

prefers dry environments. Further, they also 

help in active decomposition process. 

 

The present study recorded the presence of 

both rhizopods and ciliates. According to 

Chiverrell (2001) and Charman et al. (2004) 

the presence of rhizopods which usually 

have short generation time and wide 

distribution can be used as indicators for 

monitoring environmental change while 

Shakoori et al. (2004) suggested that ciliates 

are usually found in polluted waters 

containing < 10 g/ml of toxic metal ions. 

Curds (1973) reported that they help to 

regulate bacterial population and BOD 

levels. Further, the presence of Euplotes sp. 

and Tachymonas sp. recorded in the present 

study can be used for bioremediation of 

industrial waste water as they possess heavy 

metal uptake properties as suggested by 

Radhakrishnan and Jayaprakas (2015). 
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