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ABSTRACT  
Four fresh water stations were selected to analyze the physicochemical status of water. Therur kulam (S1), 
Kannamangalam kulam (S2), Kootumangalam kulam (S3) and Paeyadi kulam (S4) were studied. Various 

water quality parameters were measured. The factors such as temperature, pH, dissolved oxygen, total 

alkalinity, bicarbonate and calcium reflected the effect of seasonal change. Temperature and dissolved 

oxygen, dissolved oxygen and pH, pH and total alkalinity, total alkalinity and bicarbonate, bicarbonate 
and calcium maintained significant correlation. All these factors were found to favour the four stations to 

be charophyte habitats. 
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INTRODUCTION  
All waters contain diverse minerals, some species occur more frequently than others. These have varying 

rates of solubility in water and determine water chemistry. Freshwater resource with nearly balanced 

concentration of the dissolved salts is suitable for human consumption and for the survival of aquatic 

biologic species. The parameters of an aquatic ecosystem are very important in assessing the composition 
of aquatics and also their sensitivity towards pollution (Arimoro et al., 2008).  Maintenance and 

conservation of water quality is essential for the survival of aquatic communities (Abulude et al., 2007).  

Four freshwater stations of Kanyakumari District were the studied to analyse physicochemical factors and 
charophyte species. Station 1 (Therur kulam – S1) is a perennial pond of 3 – 6m depth, referred by the 

village Therur and included under Thovalai taluk. Station 2 (Kannamangalam kulam – S2) is a perennial 

village pond located at Vellichanthai of Kalkulam taluk. This is a large pond of 0.6km breadth and 
0.75km length. Station 3 (Kootumangalam kulam – S3) is located at the Kootumangalam coastal line of 

Kalkulam taluk. Station 4 (Paeyadi kulam - S4) is the mother pond with pond systems interconnected 

through canals and is located at Thickanamcode of Kalkulam taluk. 

 

MATERIALS AND METHODS 

Water samples were collected from the four selected sites at monthly intervals for a period of one year 

from June 2009 to May 2010 by using clean water samplers for the study of various physicochemical 
parameters. From the water samples the following parameters were analyzed: 

 

Temperature   : 
⁰
C Thermometer. 

pH   : pH meter (Elico-model-21) 
Dissolved Oxygen : Winkler’s Iodometric method 

Total alkalinity  : Titrimetric method (APHA, 1985) 

Bicarbonate  : Chemical analysis (APHA, 1985) 

Calcium  : Flame photometer 
Magnesium  : Flame photometer  

Phosphate  : Colorimetric estimation 

Chloride  : Argentometric method (APHA, 1985) 
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RESULTS AND DISCUSSION  

Systematic study of the selected four stations (S1-S4) revealed monthly and seasonal variation in the 

physicochemical status (Table 1). Correlation studies showed negative and positive correlation (Table 2) 

among the physicochemical parameters which favoured the charophyte habitat. 

Temperature  

Seasonal fluctuation in temperature showed the highest value (28.1
o
C) in non monsoon season in S2 

against the low value (24.15
o
C) in southwest monsoon in S3. The high temperature of the site was mainly 

by the bright sun shine, quick evaporation and low level of water in the second station (Joshi and Sing, 

2001). The low temperature in S3 during southwest monsoon was due to low level of evaporation and cool 

shade provided by the coconut plantation. Temperature helps in controlling the solubility of gases. In 

correlation analysis temperature factor shows significant relation with dissolved oxygen.   

pH 

The observed results on seasonal mean pH values were variable.  It was high during non monsoon season 
8.45 in S3 and 8.03 in S4. Higher concentration of nutrients in the water and increased rate of 

photosynthesis would have raised the level of pH as pointed out by Misra et al. (2005). In correlation 

analysis pH factor shows significant correlation with dissolved oxygen and total alkalinity. 

Dissolved oxygen  

The resulted seasonal mean value of dissolved oxygen was high (6.93mg/l) during southwest monsoon 

season in S4 and low (3.98 mg/l) in non monsoon season in S3. Low temperature, dilution effect by rain 

water and high degradation of organic substance increase the level of dissolved oxygen in the aquatic 
ecosystem. In a pond or a lake or river system water with more than 5mg/l of DO represents unpolluted 

nature of the water body (Pawar and Kanvate, 2010). In the present study it showed significant correlation 

with temperature and pH. 

Total alkalinity  

The observed total alkalinity seasonal mean values were high during non monsoon season with 77.50 

mg/l in S1, 77.75 mg/l in S2, 177.75 mg/l in S3, 40.50 mg/l in S4. Higher values made the aquatic 
environment to have high productivity (Munawar, 1970). The higher alkalinity in summer months may be 

attributed to the high rate of decomposition where Co2 was released and reacted with water to form HCO3 

and thereby increasing the total alkalinity. Higher level of alkalinity was mainly due to the flow of 
agricultural runoff. Such observations coincide with the results of Ajagekar et al., (2011).  Correlation 

analysis showed significant correlation with bicarbonate. Several bases like carbonates, bicarbonates, 

nitrates, phosphates etc. are added to alkalinity which helps in evaluating the buffering capacity of waters 

(Singbarh et al., 1986). 

Bicarbonate 

In the present observation bicarbonate concentration was low and it ranged between 0.56 and 4.78mg/l. 
Concentration of bicarbonate seasonal values showed the maximum 4.78mg/l (S3) during non monsoon 

season. Correlation analysis showed significant correlation with temperature, pH, dissolved oxygen, total 

alkalinity and calcium. 

Calcium 

Seasonal mean data of calcium showed the highest values (46.50 mg/l in S1, 36.00 mg/l in S4) during 

northeast monsoon season; low value (11.18 mg/l in S2) was obtained for non monsoon season. 

Correlation analysis showed significant correlation with bicarbonate. 

Magnesium 

It is an important cation of water which is associated with calcium in all kinds of water but its 
concentration remains generally lower than calcium and a major element for hardness (Rajkumar, 2006). 

The principal elements which impart hardness are Ca
++

 and Mg
++

 (Kumar et al., 2005). Calcium and 

magnesium are directly proportional to the total hardness of water; the main sources of these ions are 

sedimentary rocks, seepage and runoff from soil (Paul and Misra, 2004).  
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Phosphate  

Low concentration of phosphate (0.03- 1.80mg/l) was reported in the study stations. Low concentration of 

phosphate during non monsoon season is probably due to the high utilization of phosphates by 

phytoplankton and aquatic weeds and it coincides with the observations of George and Mathew (2008). 

Chloride 

The salts of calcium, sodium and potassium contribute chlorides in water (Khamabrade and Mule, 2005). 

Chloride concentration in the form of chloride ions is one of the major inorganic anions in water (Harsha 
et al., 2006). In general, it occurs in the discharges of effluent from industries, sewages, irrigation wastes 

etc. (Manivasakam, 2003). In coastal areas seepage of sea water increases the chloride ion concentration. 

Fresh water contains 8.3 mg of chloride per litre (Swarnalatha and Rao, 1998). In S3 which is a coastal 

station, chloride concentration was high and found to be 123.50mg/l in non monsoon season.  

Charophytes 

Charophytes prefer hard waters. In hard waters, calcium ions are usually accompanied by bicarbonate 
ions which are often the main source of inorganic carbon for macrophytes. Charophytes are reported to 

have a higher affinity to HCO3
-
 than vascular macrophytes. Bicarbonate is often depleted in dense Chara 

beds and the commonly found calcite encrustation on Chara upto 60% of CaCO3 in dry weight of 

charophytes (Hutchinson, 1975) is a visualization of bicarbonate uptake during intensive growth. 
Concentration of phosphate was found to be low (0.03mg/l- 2.4mg/l) in water from stations with Chara as 

reported by Janna Krolikowska, (1997).  

For the success of sustainable aquatic life the required optimum pH is 6.5 to 8.5 (Mur doch et al., 2001).  

Dissolved oxygen is one of the essential parameters required by all the living organisms for respiration 

and metabolism which depends on temperature, organic loading and biotic community (Solanki et al., 
2007). The level of water pollution is assessed by low level of dissolved oxygen and it is a primary factor 

in pollution studies (Verma et al., 2011). Charophytes require clean oxygenated water and when water 

gets contaminated and polluted, disappear. The negatively and positively balanced proportions of the 
observed physicochemical factors assign the habitats (S1-S4) for charophyte survival. In the present study 

two charophyte genera Chara (Fig.1) and Nitella (Fig.2) were observed.  

 One taxon of the genus Chara and three taxa of the genus Nitella  (C. hydropitys, N. hyalina, N. 

flagelliformis, N. batrachosperma) were observed in S1. Nitella flagelliformis occurred throughout the 

year and reproduced in the non monsoon season. N. hyalina appeared in May and reproduced during 
northeast monsoon season. N. batrachosperma and C. hydropitys appeared late in the monsoon and 

reproduced during non monsoon season. High calcium and low phosphorus concentration in the water are 

indispensable conditions for the optimum growth of charophytes. This observation corroborates with that 

of Houge and Putt (1988). 

One taxon of the genus Chara and two taxa of the genus Nitella (C.erythrogyna, N. furcata, N. 

burmanica) were observed in S2. Nitella furcata occurred throughout the year and reproduced during 

northeast monsoon and late non monsoon season. Nitella burmanica and C.erythrogyna appeared in late 

monsoon and reproduced during non monsoon season. The low concentration of bicarbonate ions (SWM 
0.65±0.08; NEM 0.91± 0.13; NMS 1.25± 0.19) in this station is indicative of its depletion by the 

dominating charophytes.  

In S3 which is a coastal station, chloride concentration (123.50mg/l in NMS and 17.50 mg/l in SWM) was 

high but within the permissible limit (<500mg/l) and was contributed by the higher concentrations of 

sodium and calcium salts and seepage of sea water. Chara zeylanica was reported from this station. Such 
observation coincides with previous reports. Chara zeylanica willd var zeylanica f.filicaules (Rob) Wood 

was reported from a saline ditch near coast (Khepupara, Barisal) and a brackish water pond (Sandwip 

Island, Chittagong) by Islam and Sarma (1968). Two forms of Chara zeylanica from St. Martin’s Island, 

Cox’s Bazar were reported from habitats of both lentic and lotic type.  

Thickanamcode area is watered by Pamboori Vaikal flowing from Karungal malai and irrigation channel 

flowing from Pechiparai dam. The mixed water in the mother pond Paeyadi kulam (S4) harbours four 
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Nitella species and six Chara species. The maximum species diversity in S4 is supported by the alkaline 

pH range (SWM-7.48, NEM – 6.55, NMS-8.03) and high dissolved oxygen (SWM-6.93, NEM-6.90, 

NMS-5.75).  

Conclusion 

The physicochemical factors such as temperature, pH, dissolved oxygen, total alkalinity, bicarbonate and 

calcium reflected the effect of seasonal change. Temperature and dissolved oxygen, dissolved oxygen and 
pH, pH and total alkalinity, total alkalinity and bicarbonate, bicarbonate and calcium maintained 

significant correlation. All these factors were found to favour the four stations to be charophyte habitats. 

 

Table 1: Seasonal variation (mean ± SD) of physicochemical parameters of water recorded in the 

stations S1 to S4 (June 2009 – May 2010) 

Parameters Season 
Experimental stations 

S1 S2 S3 S4 

Temperature (⁰C) 

 

SWM 24.20±0.08 24.53± 0.10 24.15±  0.06 25.35± 0.24 

NEM 24.45± .10 25.78± 0.33 25.13± 0.13 25.88± 0.22 

NMS 26.48± .86 28.10± 0.75 25.50± 0.12 27.00± 0.83 

pH 

 

SWM 7.00± 0.16 7.10± 0.22 8.16± 0.30 7.48± 0.25 

NEM 6.88± 0.15 6.70± 0.24 7.90± 0.36 6.55± 0.19 

NMS 7.18± 0.13 7.34± 0.12 8.45± 0.10 8.03± 0.22 

Dissolved oxygen 

(mg/l) 

SWM 6.26±  0.09 6.10±  0.26 5.20±  0.14 6.93±  0.28 

NEM 6.28±  0.19 5.43±  0.17 5.33±  0.13 6.90±  0.12 

NMS 5.85±  0.10 5.13±  0.10 3.98±  0.15 5.75±  0.19 

Total Alkalinity 

(mg/l) 

SWM 67.75±2.06 84.63±  2.87 164.50±  16.52 25.00±  1.15 

NEM 67.00±1.15 56.25±  5.32 163.00±  10.89 32.50±  4.12 

NMS 77.50± 2.52 77.75±  11.62 177.75±  3.69 40.50±  4.43 

Calcium 

(mg/l) 

SWM 34.88±  2.78 16.68±  1.66 53.50±  1.91 26.50±  1.91 

NEM 46.50±  4.12 13.58±  0.43 52.50±  1.91 36.00±  5.16 

NMS 24.63±  5.19 11.18±  0.62 56.00±  2.83 23.50±  6.40 

Magnesium (mg/l) 

 

SWM 10.30±  0.42 9.68±  0.70 73.00±  2.94 16.50±  1.00 

NEM 6.15±  0.19 6.15±  0.25 68.25±  2.36 12.75±  0.96 

NMS 17.93±  0.30 13.75±  0.65 60.75±  3.40 11.38±  1.11 

Phosphate (mg/l) 

SWM 0.06±0.01 0.15± 0.02 1.15± 0.10 0.28± 0.01 

NEM 0.04±  0.00 0.09±  0.01 1.00±  0.12 0.35±  0.11 

NMS 0.03±  0.01 0.05±  0.02 0.74±  0.10 1.80±  0.16 

Chloride 

(mg/l) 

SWM 34.50±  1.91 32. 00±  1.83 111.25± 0 1.50 36.00±  2.83 

NEM 21.50±  1.91 17.93±  1.04 95.25±  3.57 27.50±  1.91 

NMS 40.50±  3.79 23.30±  0.95 123.50±  4.12 22.50±  1.91 

Bicarbonate 

(mg/l) 

SWM 2.43±  0.43 0.65±  0.08 2.88±  0.25 0.56±  0.03 

NEM 3.18±  0.10 0.91±  0.13 3.70±  0.47 0.72±  0.13 

NMS 3.68±  0.25 1.25±  0.19 4.78±  0.37 1.40±  0.28 
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Table 2: Correlation among the physicochemical parameters of water samples 

 

 

 

 



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

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

2014 Vol. 4 (1) January-April, pp. 61-67/Nithyavathy and Balasingh 

Research Article 

© Copyright 2014 | Centre for Info Bio Technology (CIBTech)  66 

 

  
          Figure 1: Chara vulgaris Linn      Figure 2: Nitella batrachosperma (Reich) Braun 
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