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ABSTRACT 
The environmental studies of diatoms and river water chemistry in Cauvery River at Bhavani, Tamil Nadu 

for the period of January 2012 have been studied. 37 diatom species were identified and water quality 

assessment. From the data it was found that the polluted water in the study area has presents the 
dominance of diatom species Achnanthes minutissima, Cyclotellameneghiniana, Cymbella tumida, 

Cymbella aspera, Gomponema lanceolatum, Pleurosigmasalinarum and Synedra ulna. This is also 

evident by Principal component analysis and Detrended correspondence analysis. This study asses the 

reason for variation in community composition with location specific environmental characteristics. 
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INTRODUCTION 

Diatoms are susceptible to environmental conditions in river and their distribution is mainly governed by 

the physicochemical composition of the water. Diatoms are single celled microscopic algae that possess 

tremendously ornamented cell wall composed of glass silica (SiO2) which provide diversity of shapes 
from nano to microscope structures. They are free floating planktonic or attached to a substrate, benthic 

forms (Werner, 1997). Most every one of species is good indicators for a range of water quality variables 

because they have narrow optima and tolerances for many environmental variables (Van Dam et al., 
1994). River diatoms are sensitive to pollution or other events and are therefore commonly used for  

 

 
Figure 1: Map of the Study area with sample locations 
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monitoring environmental pollution. To monitor changes in the environment, many methods have been 

used (Whitton et al., 1991). Diatoms can provide valuable information for monitoring rivers, particularly  
on organic pollution (Sladecek, 1986). Diatoms have been used to monitor river pollution (Wu & Suen,  

1985; Wu, 1986). The investigations in river diatoms are scanty due to practical difficulties in the survey 

and sampling of flowing water. However, diatoms of fresh water rivers have been studied extensively in 
India (Mishra and saksena, 1993, Somasekar, 1988, Trivedy and Khatavkar, 1996). Various diatom groups 

prefer to exist in various kinds of water. The development of a diatom community in a river depends 

directly upon the physical factors of flow and turbidity and when either or both of these are too great, no 

appreciable populations can be formed. This study to determine if there is any significant difference in the 
abundance and diversity of the diatom population at different stations. 

Study Area 

The study area lies at 77°40’ E to 77°42’ E longitude and 11°25’N to 11°27’ N latitude with an area of 
9.05 sq. km (Figure1). The Cauvery River is one of the major rivers of South India. The Cauvery rises at 

Talakaveri on the Brahmagiri Range of Hill in Western Ghats of India. The river has an approximate 

length of 760 km flows in the South and East through Karnataka and Tamil Nadu States. The 
Kalingarayan Canal is a 90 km long irrigation canal in the Erode region of Tamil Nadu, India. It was 

constructed by Kongu chieftain Kalingarayan and completed in the year 1823. This runs parallel to 

Cauvery River. The canal was designed with a meandering route to maximize the amount of agricultural 

land which benefited. 
 

MATERIALS AND METHODS 

Diatom and water samples were collected in polythene bottles from all obtainable habitats such as plants 
(epiphytic) and stones (epilithic) following Taylor et al., (2007a) and Karthick et al., (2010). Further, 

diatom samples were collected by brushing stones with a toothbrush, following recommendations of Kelly 

et al. (1998). At least five, pebbles to cobble (5-15 cm) sized stones were collected from the river bottom. 

They were brushed and the diatom suspension was put in a small plastic bottle. Epilithic and epipelic 
diatoms were sampled at five sampling stations during January on 2012. Epiphytic samples were taken by 

brushing the undersurfaces and petioles of at least five plant leaves and roots. In all studies, diatom 

samples were preserved in formaldehyde (4%). 
 

Table 1: Anions & Cations Concentration in river water Samples (All values in the table 

are expressed in ppm except EC in µScm
-1

 and pH / TDS in ppm) 
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For Polarizing microscopy analysis, a 10 ml epiphytic and epilithic subsamples were extracted and 

cleaned using 30% H2O2 and concentrated HNO3 (Stoermer et al., 1995). Identification of diatoms was 
carried out using taxonomic guides (Gandhi, 1957 1959a, 1959b, 1961, 1962, 1967; Karthick et al., 2008). 
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Taxonomic identification was performed according to mainly Krammer & Lange-Bertalot (1986, 1988, 

1991a, b) and guidelines given in Barber & Haworth (1981). 5 river water samples from various locations 
of the study area were collected during pre-monsoon season (January 2012). The locations of water 

sampling stations are shown in the Table 1. Samples were stored in polythene bottles and were standard to 

laboratory for further analysis. Parameters like pH, electrical conductance and water temperature (°C) 
were measured within a few hours of collection by using Elico pH meter and conductivity meter 

respectively. Calcium and Magnesium were determined titrimetrically using standard EDTA, and chloride 

was determined by silver nitrate titration (Volgel, 1968). Sodium, Potassium, Phosphates, Biological 

oxygen demand (BOD), Chemical oxygen demand (COD) and Dissolved oxygen (DO) were analyzed in 
laboratory and analyses were assessed by using standard method for the assessment of water quality as 

mentioned in Trivedy and Goel (1986). 

Statistical analyses comprising Principal component analysis (PCA) was performed using PAST 2.04 
version software to explain the water quality variation. Detrended correspondence analysis (DCA), a 

multivariate statistical technique for analyzing environmental data of a community (using PAST 2.04 

versions) was used to study the major patterns of community composition and maximum amount of 
variation in the diatom distribution across the rivers. 

 

RESULTS AND DISCUSSION 
The present recorded a total of 37 diatom belonging to 17 genera species Achnanthes inflata, Achnanthes 
minutissima, Amphora ovails, Caloneis pulchra, Cocconeis placentula, Caloneis silicula, Cyclotella 

catenata, Cyclotella meneghiniana, Cymbella aspera, Cymbella cymbiformis, Cymbella tumida, Cymbella 

tumidula, Cymbella turgida, Cymbella ventricosa, Eunotia fallax, Fragilaria intermedia, Gomphonema 
gracile, Gomponema lanceolatum, Gomponema olivaceum, Gomponema undulatum, Navicula mutica, 

Nitzschia palea, Nitzschia pseudofonticola, Nitzschia recta, Nitzschia sigma, Nitzschia thermalis, 

Melosira granulata, Pinnularia acrosphaeria, Pleurosira indica, Pleurosigma salinarum, Stauroneis 

anceps, Surirella linearis, Surirella robusta, Surirella splendida, Surirella tenera, Synedra rumpens, 
Synedra ulna genera with wide range of community composition and species distribution across the 

river.Among all species (relative abundance >0.05% of all sites), Achnanthes minutissima Kutz, 

Cyclotella meneghiniana Kutzing, Cyclotella catenata Brun, Cymbella tumida (Breb) Van Heurck, 
Cymbella turgida (Greg) Cleve, Cymbella ventricosa Kutz, Fragilaria intermedia Grun var. robusta, 

Gomponema lanceolatum Ehr, Gomphonema parvulum, Nitzschia sigma (Kutz) WSmith, Nitzschia 

thermalis Kutz v minor Hilse, Nitzschia palea (Kutzing) W. Smith, Pleurosigma salinarum Grun, Synedra 
ulna (Nitzsch) Ehr were the most abundance species occurred. Cyclotella meneghiniana Kutzing, 

Gomphonema parvulum and Nitzschia palea (Kutzing) W.Smith were the most abundance species 

occurred. These species were cosmopolitan which isreported from North America (Stevenson and Pan, 

1999) Europe (Bella et al., 2007) & Africa (Facca and Sfriso, 2007) and well recognized diagonally 
inhabiting sensible to extremely pollutedin the river. Cyclotella meneghiniana, a pollution tolerant species 

was abundant atKumarapalaiyam, representing water quality as rich with ionic concentration. 

Gomphonema parvulum and Nitzschia palea with environmental characteristics of highly tolerant to 
nutrients andions was abundant at Kumarapalaiyam South, which is having the highest Electrical 

conductivityand ionic concentrations. However Kalingarayan canal, unlike from rest of the river (low 

ioniclevel) was dominated by Achnanthes minutissiuma Kutz species which occurs in slightly toomoderate 

waters.The Physicochemical analysis of river across 5 sampling sites is listed. Thewater chemistry 
differed across sampling sites. The Hydrogen ionic concentration (pH), Electricconductivity (EC), 

Biological oxygen demand (BOD), Chemical oxygen demand (COD) andalkalinity were the parameters 

showed marked difference among various samples. The Hydrogenionic concentration (pH) ranged from 
7.12 to 7.81, highest being 7.81 at Kumarapalaiyam south.Water temperature had a wide range, 24.00 to 

27.80 (mean 25.86, SD 1.62) which mainlydependent on the time of sampling. Electric conductivity is 

varying much (mean 937.912, SD336.1217) having low at Kuduthurai (404 ppm) and high value noticed 
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at Kumarapalaiyam south (1223.33 ppm) which is beyond the permissible limits. High electric 

conductivity is mainly due tohigh ionic concentrations. Nutrients such as nitrates and phosphates varied 
from 0.01- 0.12 ppmand 0.002- 0.030 ppm respectively within the permissible limits. The alkalinity 

ranged from 110mg/L at Kuduthurai and high to 159.01 at Kumarapalaiyam south. Both Chemical oxygen 

demand(COD) and Biological oxygen demand (BOD) values were high at Angalamman 
temple(80.01mg/L, 13.80 mg/L) and low at Kuduthurai (10.65 mg/L, 2.92mg/L) respectively. Among 

5sample locations the Angalamman temple and Kumarapalaiyam south sites recorded with highionic 

concentrations while low values within the permissible limit was recorded in Kalingarayancanal and 

Kuduthurai. 
The Principal component analysis (PCA) indicated considerable movement away in water chemistry 

transversely river explaining 56.691% and 37.209% of the variance from 1
st
and 2

nd
component 

respectively (Figure 2). The Principal component analysis (PCA) formed 2 groups of highly polluted 

among sampling sites. Sampling sites Angalamman temple, Kumarapalaiyam and Kumarapalaiyam south 

were grouped to the right side along the component 1, characterized by higher concentrations of water 

temperature, Biological oxygen demond (BOD), Chemical oxygen demond (COD), Phosphate and 
Calcium. Kalingarayan canal and Kuduthurai were grouped along the component 2 with minimum 

influence of water chemistry. These were grouped separately showed Hydrogen ionic concentration (pH), 

Electrical conductivity (EC), Dissolved oxygen (DO) and magnesium effects of can be said as moderately 
or slightly polluted among sampling sites. 

 

 
 

Figure 2: The Principal component analysis (PCA)diagram 

The Detrended correspondence analysis (DCA) for diatom data indicated that communities differed 
clearly between the sampling stations. This plot shows diatom community composition and its relationship 

with varying environmental variables across sampling sites. The Eigenvalues of the first two axes for 

diatom Detrended correspondence analysis were 0.0175 and 0.01066. The first Detrended correspondence 

analysis axis summarized the distribution of the diatom communities throughout the conductivity and 
nutrient gradient of the moderately pollutes sites at the top of the plot. The Highly polluted sites were 
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clustered on the bottem side of the axis with dominant tolerant taxa and corresponded to Angalamman 

temple, Kumarapalaiyam, Kumarapalaiyam south those sites located in densely populated and highly 
 

 
Figure 3: The Detrended correspondence analysis (DCA) diagram 

industrialized (dyes factories) areas. Diatoms taxa showing maximum abundance of species like that 

Cymbellameneghiniana, Gomphonema lanceolatum, and Synedra ulna in these samples. Sites on the 

upper left side of the axis 2 corresponded to communities in moderate pollution, Kalingarayan canal 
(Figure 3) in this locations the most abundant species are Achnanthes minutissiumaKutz, 

Cyclotellancatenataand Cymbellatumida. Kalingarayan Canal appeared the least influenced at it’s slightly 

affected by local agricultural and domestic activities. 

 

CONCLUSION 

The environmental distinguishing of every diatom taxa in occurrence and distribution as community 

composition is significant at every sampling location. The significance of water quality difference among 
the sampling sites is expressed in Principal component analysis (PCA) gradient.The highly polluted sites 

are clearly separated from rest of the data. The Principal component analysis (PCA) and Detrended 

correspondence analysis (DCA) demonstrate that sampling sites Angalamman temple, Kumarapalaiyam 
and Kumarapalaiyam south were grouped to the component 1, characterized by highly polluted water that 

locations present the diatom species like Cymbella meneghiniana, Gomphonema lanceolatum, and 

Synedra ulna, pollution due to densely populated and highly industrialized (dyes factories). The two 
locations showed slight but important differences in diatom assemblages. Kalingarayan canal and 

Kuduthurai were grouped along the component 2 with slightly polluted water that locations present the 

species like Achnanthesminutissiuma Kutz, Cyclotella catenata and Cymbella tumida among sampling 

sites. Diatom taxa that were abundant in a number of sites and associated with good quality environmental 
variables were Achnanthes minutissiuma Kutz, Cyclotella catenata and Cymbella tumida. 

 

ACKNOWLEDGEMENT 
The authors are also expressing their sincere thanks to Periyar University for all the supports rendered to 

carry out the investigation at Advanced Micropaleontology Lab. 

 

 



International Journal of Geology, Earth and Environmental Sciences ISSN: 2277-2081 (Online) 

An Online International Journal Available at http://www.cibtech.org/jgee.htm 

2012 Vol. 2 (3) September-December, pp.36-42/Venkatachalapathy and Karthikeyan 

Research Article 

41 
 

REFERENCES 

Barber HG and Haworth EY (1981). A guide to the morphology of the diatom frustule with a key to the 
British freshwater genera. Freshwater Biological Association Ambleside Scientific publication 44 1-112. 

Bella VD, Puccinelli C, Marcheggiani S and Mancini L (2007). Benthic diatom communities and their 

relationship to water chemistry in wetlands of central Italy. Annales de Limnologie - International Journal 
of Limnology 43(2) 89-99. 

Dam H, Mertens A and Sinkeldam J (1994). A coded checklist and ecological indicator values of 

freshwater diatoms from the Netherlands. Netherlands Journal of Aquatic Ecology 28 117-133. 

Facca C and Sfriso A (2007). Epipelic diatom spatial and temporal distribution and relationship with the 
main environmental parameters in coastal waters, Estuarine Coastal and Shelf Science 75 35–49. 

Gandhi HP (1957). A contribution to our knowledge of the diatom genus Pinnularia. Journal of the 

Bombay Natural History Society 54 845-853. 
Gandhi HP (1959a). Freshwater diatoms from Sagar in the Mysore State. Journal of the Indian Botanical 

Society 38 305-331. 

Gandhi HP (1961). Notes on the Diatomaceae of Ahmedabad and its environs. Hydrobiologia 17 218-
236. 

Gandhi HP (1962). Notes on the Diatomaceae from Ahmedabad and its environs- IV –The diatom 

communities of some freshwater pools and ditches along Sarkhej Road. Phykos 1 115-127. 

Gandhi HP (1967). Notes on Diatomaceae from Ahmedabad and its environs. VI. On some diatoms from 
fountain reservoirs of Seth Sarabhai'Garden. Hydrobiologia 30 248-272. 

Gandhi HP (1959b). Notes on the Diatomaceae from Ahmedabad and its environs- II. On the diatom 

flora of fountain reservoirs of the Victoria Gardens. Hydrobiologia 14 130-146. 
Karthick B, Krithika H and Alakananda B (2008). Short Guide to common freshwater Diatom Genera 

(Poster). Energy and Wetlands Research Group CES IISc Bangalore. 

Karthick B, Taylor JC, Mahesh MK and Ramachandra TV (2010). Protocols for collection 

Preservation and Enumeration of Diatoms from Aquatic Habitats for Water Quality Monitoring in India. 
The IUP Journal of Soil and Water Sciences 3(1) 25-60. 

Kelly MG and Whitton BA (1998). Biological monitoring of eutrophication in rivers. Hydrobiologia 384 

55-67. 
Krammer KH and Lange-Bertalot (1986). Bacillariophyceae 1. Teil: Naviculaceae. In Ettl HJ, Gerloff 

H Heynig and D Mollenhauer (eds) Sub-wasserflora von Mitteleuropa. Gustav Fischer Verlag Stuttgart: 1-

876. 
Krammer KH and Lange-Bertalot (1988). Bacillariophyceae 2. Teil: Bacillariaceae, Epithemiaceae, 

Surirellaceae. In Ettl, H., J. Gerloff, H. Heynig & D. Mollenhauer (eds), Sub-wasserflora von 

Mitteleuropa. Gustav Fischer Verlag, Stuttgart: 1–596. 

Krammer KH and Lange-Bertalot (1991a). Bacillariophyceae 3. Teil: Centrales, Fragilariaceae, 
Eunotiaceae. In Ettl, H., J. Gerloff, H. Heynig & D. Mollenhauer (eds), Sub-wasserflora von Mitteleuropa. 

Gustav Fischer Verlag, Stuttgart: 1–576. 

Krammer KH and Lange-Bertalot (1991b). Bacillariophyceae 4. Teil: Achnanthaceae. Kritische 
Erganzungen zu Navicula (Lineolatae) und Gomphonema. Gesamtliteraturverzeichnis Teil 1–4. In Ettl, 

H., G. Gartner, J. Gerloff, H. Heynig and D. Mollenhauer (eds), Subwasserflora vonMitteleuropa. Gustav 

Fischer Verlag, Stuttgart: 1–437. 

Mishra SR and Saksena DN (1993). Phytoplanktonic composition of sewage polluted Morar (Kalpi) 
river in Gwalior, MP. Environment Ecology 11 625-629. 

Sladecek V (1986). Diatoms as indicators of organic pollution. Archive of Hydro chemical Hydrobiology 

14 555-566. 
Somasekar RK (1988). Ecological Studies on the Two Major Rivers of Karnataka. In: Ecology and 

Pollution of Indian Rivers Trivedy RK (Edition), Ashish Publications New Delhi 39-53. 



International Journal of Geology, Earth and Environmental Sciences ISSN: 2277-2081 (Online) 

An Online International Journal Available at http://www.cibtech.org/jgee.htm 

2012 Vol. 2 (3) September-December, pp.36-42/Venkatachalapathy and Karthikeyan 

Research Article 

42 
 

Stevenson R and Pan Y (1999). Assessing environmental conditions in rivers and streams with diatoms. 

In: The Diatoms: Applications for the Environmental and Earth Sciences. Cambridge University Press 
Cambridge (eds Stoermer, EF and Smol JP) 11-40. 

Stoermer EF, Pilskaln CH and Schelske CL (1995). Siliceous microfossil distribution in the surgical 

sediments of Lake Baikal. Journal of Paleolimnology 14 69-82. 
Taylor JC, Archibald CGM and Harding WR (2007a). A Methods Manual for the Collection 

Preparation and Analysis of Diatom Samples. WRC Report No TT 281/07. Water Research Commission 

Pretoria South Africa. 

Trivedy RK and Goel PK (1986). Chemical and Biological Methods for Water Pollution Studies 
(Environmental Publications) Karad 1-29. 

Trivedy RK and Khatavkar SD (1996). Phytoplankton Ecology of the River Krishna in Maharashtra 

with Reference to Bio indicators of Pollution. In: Assessment of Water Pollution Mishra SR (Edition) 
APH Publishing Corporation New Delhi 299-328. 

Werner D (1997). The Biology of diatoms. University of California Press 498. 

Wu JT and Suen WC (1985). Change of algal associations in relation to water pollution. Botanical 
Bulletin of Academia Sinica 26 203-212. 

Wu JT (1986). Relation of change in river diatom assemblages to water pollution. Botanical Bulletin of 

Academia Sinica 27 234-245. 

 


