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Abstract: Water, the most abundant and wonderful natural resource, especially the fresh water become a precious commaodity today
and its quality is threatened by numerous sources of pollution. Water quality is affected directly or indirectly by physico-chemical
parameters. Ponds are fresh water bodies; either naturally formed or constructed and one among the major components of wetlands.
Ponds have been used since time immemorial as a traditional source of water supply in India. In addition to that ponds have
multifaceted uses including domestic utility, irrigation, fishery and they possess valuable resources that offer splendid services to the
society and functioning of the environment. Phytoplankton studies and monitoring are also useful for control of the physico-chemical
and biological conditions of water. However, the pond water 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 and also the
most threatened habitats like the other wetland habitats on earth and therefore require proper management for the remaining ponds.
The present study aimed to that analyze the hydrological parameters and monitor the phytoplankton diversity in Moolikulam fresh water
bond of Tirunelveli Dist. Tamil nadu India. So fresh water resources need special care and attention to make it available sustainably for
the present and future generations.
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1. Introduction

Water is an essential requirement of human and industrial
development and is one of the most delicate parts of the
environment [14]. In the last few decades, there has been a
tremendous increase in the demand for freshwater due to
rapid growth of population and the accelerated pace of
industrialization [36]. Water, a basic necessity of life is
needed for drinking, for domestic uses, for irrigation of
crops, production of different goods and for recreation
purposes [8]. A pond is referred to as a man-made or natural
water body which is between 1m2 and 2 ha (~ 5 acres or
20,000 m2) in area, which holds fresh water for four months
of the year or more [11]. In India, natural ponds are
estimated to have an area of about 0.72 million ha, most of
which are found in the vicinity of villages, places of
religious worship and other human
inhabitations.[29][40][35]. The foremost important to
monitor the pond system by both spatial and temporal means
to establish pond habitat for the improved utilization and
sustainability.[23].

Phytoplankton is one of the initial biological components
from which the energy is transferred to higher organisms
through food chain.[46][44] Phytoplanktons are the
microscopic single celled aquatic plants forming the prime
component in the food chain of aquatic ecosystems.

Phytoplankton converts solar energy into biological energy
through photosynthesis as primary production. It plays an
important role in conditioning the microclimate which helps
in regulating the atmospheric level of O, and CO,, vital
gases for life [10].

Study Area - Moolikulam

Moolikulam is a fresh water pond, situated 5 Kms to the
west of Tirunelveli Town and 2 Kms to the east of
Tirunelveli Pettai, Tirunelveli District, Tamilnadu,India. It
receives water from Tamirabarani river and Palavoor anicut
through Palayam canal with an average depth of about 2.0
m. The bottom of the pond is silty, sand and loose mud. The
pond is surrounded by agricultural field with a few
deciduous trees in the bank. This pond is polluted by urban
house hold waste, sewage and agricultural run — off. The
local village inhabitants use the pond for various purpose
like washing vehicles, clothes, bathing of cattles and fishing.
The pond is fully occupied by Ipomoea cornea and
Eichhornia crassipes

2. Materials and Methods

Hydrological study

Sample collection

Various physico-chemical and biological parameters of the
water sample were analysed following the standard methods
of APHA 2005. The pond water sampling programme was
well designed by considering the following major factors:
four representative samples were collected monthly from
pond in the year 2017- 2018. Data of the monthly samples
were pooled together according to the seasons (Southwest
monsoon (SWM)-July, August and September (2017);
Northeast monsoon (NEM)-October, November and
December (2017); Post monsoon (PM) - January, February
and March (2018); Summer (SUM)-April, May and June
(2018). The point of collection of sample was inlet, outlet
and two points at the middle of the pond.
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The physico-chemical and biological parameter analyzed
were temperature, electrical conductivity, turbidity, total
dissolved solids (TDS), alkalinity, total hardness, calcium,
magnesium, sodium, potassium, chloride, dissolved oxygen
(DO), biochemical oxygen demand (BOD), phosphate and
nitrate. The physical parameters like, temperature, pH,
electrical conductivity, total dissolved solids and turbidity
measurements were made in the field itself using Deluxe
water and soil analysis kit Model 191E, M.S Electronics
(India) Pvt. Ltd. For the rest of the parameters, the analysis
was performed in the laboratory within 48 hours.

Phytoplankton Diversity

Sample Collection

The collections were made on each month from the
sampling pond early in the morning by using the standard
plankton net (No. 25) with 30 cm mouth diameter and length
of 1 m. 100 litre of surface water was filtered and the filtrate
was put into clean labeled plastic containers. The volume of
the concentrate was adjusted to 25 ml and it was preserved
immediately with 4 % formalin or Lugol’s solution for
further analysis.

Counting

From the collected and concentrated filtrate, 1 ml of the
sample was taken; the concentrate was shaken, in order to
get an even distribution of phytoplankton for analysis. The
analysis was repeated for 10 times and computed. The
counting was done in a Sedgwick- Rafter counting cell
[48].From this, the number of cells per litre was calculated
and the percent compositions of various groups of
phytoplankton were computed.

Identification

The collected Phytoplankton were identified by using
Standard literatures.[4] [17] [16][22].

3. Results and Discussion

Table 1: Water quality characteristics of Moolikulam
during the study period

L . Standard (Standard

Parameters Minimum [Maximum L
Deviation| Error
Temperature °C 26 31 1.70 0.51
pH 7.6 8.1 0.14 0.04
Electrical conductivity 03 12 01 007

mS/cm

Turbidity (NTU) 1.2 3.2 0.27 0.09
Total Dissolved Solids| 128.5 315.4 26.07 8.72
Alkalinity 48 130.8 26.15 7.89
Total hardness 110.5 170.5 17.03 5.14
Calcium 24 52.5 8.96 2.00
Magnesium 4.8 20.5 3.98 0.80
Sodium 125 26.5 459 1.38
Potassium 1.1 3.2 0.48 0.16
Chloride 16.5 425 8.97 2.70
Dissolved Oxygen 3.8 5.6 0.57 0.17
BOD 2.1 3.8 0.53 0.16
Phosphate 0.1 0.2 0.03 0.01
Nitrate 0.15 0.70 0.08 0.02

In the present study reveals that, the surface water
temperature was maximum (31°C) during summer and

minimum (26.3°C) during southwest monsoon. At high
temperature, which is usually observed in dry season, the
solubility of oxygen decreases where as at lower temperature
(wet season) it increases [2]. Temperature a catalyst, a
depressant an activator, a restrictor, a controller, a killer is
one of the most influential water quality characteristic of life
in water.

The surface water pH ranged from 7.6 to 8.1. In the present
study, pond water were slightly alkaline in nature. Most of
the similar study suggested that pond water samples are
slightly alkaline due to presence of carbonates and
bicarbonates [43] [26][47].

The electrical conductivity of the surface water varied from
0.20 mS/cm to 1.35 mS/cm . The conductivity value
increased with the increase in total dissolved solids and
water temperature [20]. During the study period, dilution
caused by heavy rains during monsoon may explain lowest
record of electrical conductivity and is supported by the
findings of Pandey and Pandey, 2003; [20] [47]. Similar
observation was made by Francis et al., (1997) in fresh pond
of Coimbatore.

Turbidity of water ranged from 1.2NTU to 3.2NTU.
Turbidity of water is actually the expression of optical
property in which the light is scattered by the particle
present in the water. During monsoon, silt clay and other
suspended particles contribute to the turbidity values, while
during winter season settlement of slit, clay resulting low
turbidity[13]. Dagaonkar and Saksena (1992) and Grag et
al., (2006) have also reported high turbidity during rainy
season.

The total dissolved solids ranged from 120.5 mg/l to 315.4
mg/l. High content of dissolved solids elevated density of
water, influencing osmo regulation and reducing gas
solubility utility of water for drinking, irrigation and
industries [19] [33]. The total dissolved solids have also
been reported to be directly related to biological productivity
[37].

The alkalinity of water varied from 48mg/l to 130.8mg/l.
The high value of alkalinity indicates the presence of weak
and strong base such as carbonates, bicarbonates and
hydroxides in the water body [1] [28]. Nearly similar values
were observed by Anjana and Kanhere, (1995) in fresh water
pond at Barwani, Madhya Pradesh.

The total hardness ranged from 110.5 mg/l to 185.2 mg/l.
Total hardness showed significant monthly variation. Water
hardness up to 60 mg/l is considered as soft water, from 61-
121 mg/l as moderately hard water, from 121-180 mg/l as
hard water and above 180 mg/l as very hard water [30]. In
the present investigation water in these pond are not useful
for drinking purpose. Similar study was observed by
Sreenivasa et al., (2001) in fresh water ponds in Kolleyu
lake region.

The high concentration of calcium in water is undesirable
for washing and bathing, if it is present in excess in the
drinking water, causes hypocalcaemia, coma and death [15].
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Magnesium value in (18.3 mg/l) during northeast monsoon
and minimum (6.15 mg/l) during summer. The high
concentration of magnesium reduces the utility of water for
domestic use and adds on unpleasant taste to water[18] [27].

Sodium is ranged from 12.5mg/I to 26.5mg/l. Allochthonous
input of weathered rock material, sewage and sediments,
agricultural drainage, animal and human waste into ponds
along with monsoon runoff may rise sodium level in the
water [7]. High concentration limits of sodium limits the
biological diversity due to osmotic stress [3].

During the study period the potassium is ranged from 1.1 to
3.2. Potassium is maximum in different seasons may be
caused due to increased evaporation at high temperature
increased salt concentration due to water level decline and
decomposition of organic matter [40].

Chloride ranged from 16.5mg/l to 42.5mg/l. Sinha, (1986),
recorded that high concentration of chloride are indicators of
large amount of organic matter in the water eutrophic
condition. Sarojini et al., (1997) pointed out that high
amount of chloride influences the amount of dissolved
oxygen in water.

In the present study desirable concentration of BOD level
was observed throughout the study period. The lower values
reported were due to low The increased application of
fertilizers, use of detergents and domestic sewage greatly
contribute to the heavy loading of phosphate in water [25].

Phosphorous is one of the most important nutrients limiting
the growth of autotrophs and biological productivity of the
system. High phosphate content causes increased algal
growth, often as blooms [39]. Koshy and Nayar (2000)
reported that the major sources of phosphate in water are
domestic sewage, agricultural runoff, industrial effluents and
fertilizers. biological activity and also by the mixing of rain
waters into the ponds. Similar observation was made by
Tiwary et al., (2005)

The surface water nitrate ranged from 0.15 mg/l to 0.70mg/I.
The main source of the formation of nitrate is the
decomposition and biodegradation of organic matters. High
nitrates would indicate pollution load. Several workers had
reported similar observations in fresh water bodies [9][31]

Phycology Study

A total number of 15 algal species has been identified of
which 6 species belonged to Chlorophyceae, 4 species to
Bacillariophyceae, 3 species to Cyanophyceae and 2 species
to Euglenophyceae.

Table 2: Diversity and abundance of phytoplankton species
collected at Moolikulam during the study period

1 Synedra sp. 23 60 42 |20 145
2 Amphora sp. 0 76 39 |13 | 128
3 Fragillaria sp. 0 39 (43 |0 82
4 Stauronesis sp. 42 |28 39 |10 |119
Cyanophyceae
1 Oscillatoria princeps 0 23 25 |22 |70
2 Merimoedia sp. 20 |29 24 127 100
3 Phormidium sp. 12 14 19 |7 52
Euglenophyceae

1 Euglena sp. 14 |9 6 |8 37
2 Phacus sp. 2 6 14 |0 22
Total 208 |584 |559|222 |1573

S.No | Species Name [SWM [NEM[PM][SUM] Total

Chlorophyceae

1 Volvox sp. 48 68 64 |32 212
2 Cladophora sp. 0 52 |68 |38 |158
3 Ankistrodesmus falcatus | 0 46 |45 |17 |108
4 Chlorococcum sp. 14 |54 |30 |10 |108
5 Chlorella vulgaris 17 139 59 19 124
6 Hydrodictyon sp. 16 |41 |42 |9 108

Bacillariophyceae

*All the phytoplankton species are expressed in number of
cells/I

In Moolikulam, a total number of 15 species of
phytoplankton has been identified of which 6 species
belonging to Chlorophyceae, 4 species to Bacillariophyceae,
3 species to Cyanophyceae and two species to
Euglenophyceae. Members of Chlorophyceae were
dominant throughout the study period. The mean abundance
of phytoplankton showed clear seasonal change, being most
dominant in post monsoon and low in southwest monsoon.
In overall the occurrence of phytoplankton showed the
following trend as follows:  Chlorophyceae >
Bacillariophyceae > Cyanophyceae > Euglenophyceae.

4. Conclusion

Water is the most important substance required for life on
earth. But today good quality water has become a scare
commodity. The poor quality of water affects human health.
Thus it is an urgent need to monitor the water quality
regularly. The present study explores how water quality is
affected directly or indirectly by physico-chemical
parameters and diversity and abundance of phytoplankton.
Distribution of phytoplankton and their variation at different
zones of water body is known to be influenced by physico-
chemical parameters of water.

Phytoplankton plays an important role in conditioning the
microclimate which helps in regulating the atmospheric
level of O2 and CO2, vital gases for life. Apart from primary
production, phytoplankton plays an important role as food
for herbivorous animals. Phytoplanktons not only serve as
food for aquatic animals, but also plays an important role in
maintaining the biological balance and quality of water.

5. Future Scope

The aquatic freshwater ecosystem should not be disturbed by
human interference such as poaching, hunting,
anthropogenic pressure or by any means. Heavy metal
analysis, soil quality analysis and aquatic insect study in
pond ecosystem can be done in the future. The information
presented will assist in maintain a balanced ecosystem,
establishment of more comprehensive wetland management
programmes and practices.

References

[1] Abbasi, S.A., FJ. Khan, K. Sentilevalan and A.
Shabuden. 1999. Ind. J. Env. Hith. 41 (3): 176-183.

Volume 7 Issue 8, August 2018

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART2019302

DOI: 10.21275/ART2019302 268



www.ijsr.net
http://creativecommons.org/licenses/by/4.0/

International Journal of Science and Research (1JSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2016): 79.57 | Impact Factor (2017): 7.296

[2] Abowei, J.F.N. 2010. Salinity, Dissolved Oxygen, pH
and surface water temperature conditions in NKkora
river, Niger Delta, Nigeria. Adv. J. Food Sci and Tech.
2(1):36-40.

[3] Adoni, A., D.G. Joshi, K. Gosh, S.K. Chourasia, A.J.
Vaishya, Yadav Manoj and V.G. Verma. 1985.
Workbook on limnology. Pratibha publishers, Sagar. pp.
78.

[4] Anand, 1980. Indian fresh water microalgae. Bishen
Singh Mahendra Pal Singh, Dehradun. pp. 98.

[5] Anjana, M. and R.R. Kanhere. 1995. Seasonal variation
of abiotic factors of a fresh water pond at Barwani
(Madhya Pradesh) : Poll. Res. 14(3): 347-350.

[6] APHA. 1995. Standard methods for examination of
water and waste water (19th edn.). American Public
Health Association, Washington, DC.

[7] Arain, M.B., T.G. Karzi, M.K. Jamali, H.I. Afridi, J.A.
Baig, N. Jalbani. and A.Q. Shah. 2008. Evaluation of
physico-chemical parameters of Mancharlake, Pakistan,
Pakisan J. Analytic. Envt. Che. 9(2):101-109.

[8] Asadi, S.S., P. Vuppala and A.M. Reddy. 2007. Remote
sensing and GIS techniques for evaluation of ground
water quality in Municipal Corporation of Hyderabad
(Zone-V) India. Int. J. Environ. Proc. Res. Pub. Hlth.
4(1) : 45-52.

[9] Bhatnagar, G.B., M.J. Nandan. and S.D. Navange.
1998. Studies on Bohi wetland. In : Bio diversity
conservation in managed forests and protected areas.
Kotwal, P.C., Sugoy Banerjea (eds) Agro Botanica
Publication, New Delhi.

[10]Bhatt, S.D. and Negi Usha. 1985. Physico-chemical
features and phytoplankton population in a subtropical
pond. Camp. Phyco. Ecol. 10(2): 85-88.

[11]Biggs, J.P. Williams, M. Whitfield, P. Nicolet and A.
Weatherby. 2005. 15 years of pond assessment in
Britain results and lessons learned from the work of
pond conservation. Agquatic conservation: Marine
Freshwater. Ecosyst. 15: 693 — 714,

[12] Chaurasia, M. and G.C. Pandey. 2007. Study of
physico-chemical characteristics of some water ponds
of Ayodhya-Faizabad. Ind. J. Envt. Prot. 27 (11) : 1019-
1023.

[13] Dagaonkar, A., and D.N. Saksena. 1992. Physico-
chemical and biological characterization of a temple
tank, Kaila Sagar, Gwalior, Madhya Pradesh. J.
Hydrobiol, 8 (1): 11-19.

[14]Das, J. and B.C. Acharya. 2003. Hydrology and
assessment of lotic water quality in Cuttack city. India.
Water, air, soil Poll. 150 : 163-175.

[15] Dasgupta, M. and K. Purohit. 2001. Physico-chemical
environment, phytoplankton biomass and production in
oligotrophic lake Kalki, Delhi. Hydrobiol. 63:241-248.

[16] Desikachary, T.V. 1959. Cyanophyta. Indian council of
agricultural research, New Delhi

[17] Desikachary,T.V. 1987. Atlas of diatoms. Monographs
fase I, I, 11l and IV. Madras Science Foundation,
Madras.

[18] Drusila. J. Das., S.N. Das. and R.K. Sahoo. 2005. Semi-
diurnal variation of some physico-chemical parameters
in the Mahanadi estuary, east cost of India, Ind. J. Mar.
Sci. 26:323-326.

[19] Edmondson, W. 1959. Freshwater Biology. Second.
Edn. John Wiley Sons, Inc., London, in the Rushikulya

estury, east coast of India.
Oceangr. 26(2): 73-85.

[20]Entz, B.A.G. 1973. The morphology of lake Nasser,
lake Nasser development center, RPA. UNDPISF, FAO
Aswan, Egypt, 1-18

[21] .Francis, K., P. Shanmughavel, M. Anbaxchagan and T.
Parinnelazhagan. 1997. Investigation of pollution and
its influence of the biomass of a monsoon fed
freshwater pond. Poll. Res. 16(2): 133-137.

[22] Fritsch, F.E. 1971. The structure and reproduction of
algae. Vol 1 and 2. Cambridge University Press,
London.

[23]Froneman, A., M.J. Mangnall, R.M. Little and T.M.
Crowe. 2001. Waterbird assemblages and associated
habitat characteristics of farm ponds in the Western
Cape, South Africa. Biodiver. Cons. 10: 251-270.

[24]Garg, R.K., R.J. Rao, D. Uchchariya, G. Shukla and
D.N. Saksena. 2010. Seasonal variations in water
quality and major threats to Ramsagar Reservior. India
African. J. Envt. Sci. Tech. 4 (2) :61-7

[25] Golterman, H.L. 1975. Physiological limnology
Elsevier. Scientific publication Co. Newyork. Pp.489.

[26] Gopalkrishna, M.H. 2011. Determination of physico-
chemical parameters of surface water samples in and
around Akot city. Int J. Res. Che. Envt. 1(2):183-187.

[27] Gray and Singh. 2008. Water quality of sewage drains
entering Yamuna river at Mathura (M.P). J. Environ.
Biol. 21 (4):375-278.

[28]Jain, C.K., K.K.S. Bhatica, T. Vijay. 1997. Ground
water quality in coastal regions of Andra Pradesh
Indian. J. Env. Hith. 39 (3): 182-190.

[29] Kamat, S. and V. Sima. 2000. Hydrobiological studies
of two temple ponds in Ponda Taluka, Goa, Ecol.
Environ. Cons. 6 : 361-362.

[30]Kannan, K. 1991. Fundamentals of Environmental
Pollution, S. Chand and Company Ltd, New Delhi.
pp.156.

[31]Khan, 1.LA. and A.A. Khan. 1985. Physico-chemical
condition of Seikha Jheel at Aligarh. Environ. Ecol, 3(2)
: 269 - 274.

[32] Koshy, M. and T.V. Nagar. 2000. Water quality aspects
of river Pamba at Kozenchery Poll.Res. 19 : 665-668.

[33] Manivasakam, N. 2003. Physico-chemical examination
of sewage water and Industrial effluents. Pragati
Prakashan. pp.15. Manivasakam, N. 2003. Physico-
chemical examination of sewage water and Industrial
effluents. Pragati Prakashan. pp.15.

[34] Pandey, A.K. and G.C. Pandey. 2003. Physico chemical
characteristic of city sewage discharge into river Saryu
at Faizabad-Ayodhya. Him. J. Env. Zool. 17 : 85-91.

[35] Rajagopal, T.A., A. Thangamani and G. Archunan.
2010. Comparision of physico- chemical parameters and
phytoplankton species diversity of two perennial ponds
in Sattur area, Tamilnadu. J. Environ. Biol. 31(5) : 787-
794,

[36] Ramakrishnaiah, C.R., C. Sadashivaiah and G.
Ranganna. 2009. Assessment of water quality index for
the ground water in Tumkur Taluk, Karnataka State.
India. Ind. J. Chem 6 : 523-530.

[37]1Rawson, D.S. 1951. The total mineral content of lake
waters. Ecology. 12(4):669-672.

[38] Sarojini, G., M. Singanan, K. Somasekhara Rao, M.
Sarat Babu and A. Ratnakar. 1997. Monitoring status of

Mahasagar-Bull-Natl.

Volume 7 Issue 8, August 2018

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART2019302

DOI: 10.21275/ART2019302 269


www.ijsr.net
http://creativecommons.org/licenses/by/4.0/

International Journal of Science and Research (1JSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2016): 79.57 | Impact Factor (2017): 7.296

Kolleru Area Villages water resources. Indian J. Envt.
Prote. 17(7) : 482-483.

[39] Sharma, S., J. Imitiyaz, P. Zahoor, A. Siddique and L.K.
Mudgal. 2012. Evaluation of physico-chemical
parameters of Narmada river, M.P, India. Researcher.
4:13-19.

[40] Shiddamallayya, N. and M. Pratima. 2008. Impact of
domestic sewage on freshwater body (Bhalki tank),
Karnataka, India. J. Envt. Biol, 29 (3): 303-308.

[41] Sinha, S.K. 1991. Bacterial contamination in some rural
ponds water of Muzaffarpur (Bihar). Poll. Res.
10(3):179-182.

[42] Sreenivasa Rao., A.P. Rama, Mohan Rao. and N.
Someswara Rao. 2001. Quality of drinking water from
ponds in villages of Kolleru lake region. Ind. J. Environ.
HIth. 43 (1):435-52.

[43] Tank, S.K. and R.C. Chippa. 2013. Analysis of water
quality of Halena block in Bharatpur area. Int. J.
Scientific Res. Pub. 3(3):1-6.

[44]Tas, B. and A. Gonulol. 2007. An ecologic and
taxonomic study on phytoplankton of a shallow lake,
Turkey. J. Environ. Biol. 28:439-445.

[45] Tiwari, A. and S.V.S. Chauhan. 2006. Seasonal
phytoplanktonic diversity of Kitham lake, Agra. J.
Environ. Biol. 27:35-38.

[46] Tiwary, R.K., G.O. Rajak, Abhishek and M.R. Mondal,
2005. Water quality assessment of Ganga river in Bihar
region, India . J. Environ. Sci. Engg, 47(4):326-335.

[47]Verma. P., D. Chandawat, U. Gupta and H. Solanki.
2012. Water quality Analysis of an organically polluted
lake by investigating different physical and chemical
parameters. Int. J. Res. Che. Envt. 2(1):105-111.

[48]Welch, T.S. 1952. Limnology. 2nd Edition. New York,
Mc Graw Hill Book Company. pp. 538.

Author Profile

D. Amish Abragam, Associate Professor of Botany,
PG & Research Department of Botany, St. John’s
College, Palayamkottai, Tirunelvlei

k73 | P. Mathiarasi Ph D Scholar, PG & Research

f. | Department of Botany, St. John’s College,
| Palayamkottai, Tirunelvlei

i

Volume 7 Issue 8, August 2018

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART2019302 DOI: 10.21275/ART2019302 270


www.ijsr.net
http://creativecommons.org/licenses/by/4.0/



