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ABSTRACT

Kosavampatti Lake is a historical lake situated in Namakkal district. A lake usually helps in recharging
groundwater, and the trees in and around the lake serve as a nesting place for birds. Zooplankton is the
vital constituents of water flora which aids as the main component of the aquatic food chain. It sustains
appropriate equilibrium between biotic and abiotic components of the water ecosystem. The present
study aimed to deal with zooplankton diversity in Kosavampatti Lake. The investigation was carried
out for 1 year, i.e., October 2017—September 2018. During the study period, the zooplankton population
of Kosavampatti Lake water is characterized by five various classes, namely Protozoa, Cladocera,
Copepoda, Ostracods, and Rotifera, with 19 different species which were noted and documented in
Kosavampatti Lake. The main classes of Rotifera are the highest groups among zooplankton and the
density of zooplankton community was higher in summer and lesser in monsoon. The results of various

kinds of diversity indices strongly indicate that Kosavampatti Lake is absolutely polluted in nature.
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INTRODUCTION

Biodiversity denotes to variety and inconsistency
among living organism and the ecological
complexes in which they present. Human-induced
activities pose series fears to the biodiversity, which
cause ecological deprivation.l!" Zooplanktons
are microscopic free-floating organisms that are
essential and maintain water quality assessment
and aquatic currents. This plankton constitutes the
basic food sources of the aquatic ecosystem, which
supports fish and other aquatic animals.”” They
occupy a transitional link between phytoplankton
and fish as well as an aquatic food web. The size of
the zooplankton community in the majority lakes
ranges from a few tens of microns to >2 mm."!
The productivity of the water ecosystem is directly
related to the density of zooplankton. This
zooplankton normally responds more rapidly to
environmental changes than other water organisms,
and thus, plankton has been used currently as
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an indicator to monitor and realize changes in
the ecosystem.l”) Mostly, Rotifera, Cladocera,
Copepoda, Ostracods, and Protozoa constitute
the primary classes of zooplankton. Recently,
various studies on zooplankton diversity have been
made by researchers that are emphasized more
about water quality assessment.l*® Zooplankton
plays an integral role in transferring energy to
the consumers, and hence, they form the next
higher trophic level in the energy flow after
phytoplankton.””  Ecological environment and
mode of reproduction zooplanktons have attracted
the attention of several workers throughout the
world. Amsha Devi ef al.” examined a temple
lake at Virudhunagar for zooplankton population
and recorded a cyclic pattern with lowest in winter
and then increasing through early and late part of
summer as well as early autumn. They reported
that Rotifers contributed normally more than half
of the total zooplankton in the lake. Cladocera was
the second highest population contributing to the
total density and Ostracoda comprised generally
lower among other groups to the total zooplankton.
Kosavampatti  Lake  provides  recharging
groundwater, and the trees in and around the
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lake serve as a nesting place for birds. Namakkal
is a selection grade municipality with 39 wards,
having a population of 120,957 as per the Census
2011. The total area is 55.24 km? and the floating
population is greater than 25,000. In addition,
under the Municipal Administration and Water
Supply Government Order No. 29 dated March 18,
2013, Namakkal town was declared as “Heritage
Town.”® The lake locates on the Sendamangalam
road on the eastern side of the bus stand in the
town and northern side of the kosavampatti, which
accounted for a water spread area of 36 acres.!
A decade earlier, this lake was the main source
for drinking water supply and farm operations
and the storage of water played a major role in
recharging groundwater in the surrounding area
in a big way.®! Hence, the present study aimed
to determine the physicochemical parameters of
water, zooplankton richness, abundance, evenness,
dominance, diversity, and seasonal variation;
the correlation between physical zooplankton
densities was used to understand the intermediate
relationship between the water quality and aquatic
organisms. The results indicate the wealth of
aquatic ecosystem which would be helpful for the
aquaculture management practices

MATERIALS AND METHODS
Study area

Kosavampatti Lake is located at Namakkal District
in Tamil Nadu, India, with latitude and longitude
of 11° 13* 46.5312” N and 78° 10’ 16.1688” E.
The lake draws water during rainfall in Namakkal
Municipality, and major activities carried out
around the lake are fishing and irrigation for
agriculture.

Field sampling

The surface water sample was collected from
the pond once in a fortnight in the early hours of
the day from October 2017 to September 2018. The
water samples were collected using a 1-L container
for the estimation of water quality parameters.
The collected samples were immediately taken to
the laboratory for analysis. The estimation was done
using the standard book of Kumar and Kakrani.!'”’
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Zooplankton sampling

Zooplankton samples were collected by filtering
100 L of water from the surface of the water
body through plankton net (40 pm mesh size) and
was fixed immediately with 4% formalin. The
systematic identification of zooplankton was made
using standard keys of Dhanapathi!'! and Altaff.!'
The quantitative analysis of planktonic organisms
was carried out using Sedgwwick Rafter’s
Plankton Counting Chamber. The surface water
samples were collected from the collection site
between 8.00 am and 10.00 am in plastic bottles.
The different physicochemical characteristics were
analyzed as per the procedure is given in APHA.!'*!

RESULTS AND DISCUSSION

Zooplankton is the significant foodstuffs for most
of the aquatic organisms. Virtually, larval stages
of all the fishes depend on zooplankton and few
of them solely depends on planktons. Monthly
distribution and variation of zooplankton species
are shown in Table 1. The zooplankton pollution
has obviously been detected based on the aquatic
composition including Copepods, Cladocera,
Ostracods, Protozoa, and Rotifera. The present
study recorded the zooplankton density and
composition in a monthly variation. The
concentration of zooplankton was recorded in the
month of March, April, and May which exhibited
maximum; the minimum was documented in the
month of September, October, and November.
Zooplankton concentration showed at higher
density in the summer season, which exhibited in
Figure 1. Similarly, the maximum concentration of
zooplankton population was also reported during
summer by Joshep and Yamakanamardi,!'* Amsha
Devi et al.,! and Karthika et al.''l The maximum
population found in the summer is due to the greater
water temperature as it augments the biological
activity and proliferation of zooplankton. In
addition, the composition and abundance of each
zooplankton group varied from time to time and
seasonanddepended onlimnological characteristics
of the water body. In the present study, the various
groups of zooplankton and their respective species
such as Copepods — 4, Cladocera — 3, Ostracods
— 3, Protozoa — 4, and Rotifera — 5 are presented
in Table 1. Rotifera was found to be the dominant
group and has higher diversity among zooplankton

112



Vijayapriya, et al.: Assessment of zooplankton diversity in Kosavampatti lake

Table 1: Distribution of zooplankton at Kosavampatti Lake from October 2017 to September 2018

Organisms 2017 2018
October November December January February March April May June July August September

Cladocerans

Alona ++ + + + + + ++ + + + 1

Bosmania ++ + + ++ +

Daphnia sp. ++ + + ++ +
Copepods

Diaptomus ++ - ++ + ++ + ++ 4+ + ++ +

Eyclops + - ++ + B I S S A +

Heliodiaptomus + ++ + + + ++ ++ ++ + + +

Paracyclops ++ + + + + + + +
Ostracods

Cyclocypris ++ + + ++ +

Cyperis ++ + + ++ +

Steno cypris ++ + + + + + T+ + + + T
Protozoa

Difflugia + ++ + + ++ ++ ++ +++ o+ + ++ ++

Nebela + + ++ + ++ ++ ++ + + o+t ++ ++

Paramecium + ++ + + ++ ++ 4+ + + 4+ b4 +

Vorticella ++ + + + + + + ++ + + + +
Rotifers

Brachionus + ++ + - + 4+ ++ + + i

Gastropus ++ + + + +H o 44+ + +

Keralullo ++ + + + ++ +4+ e+ A+ 4+ ++ +

Polyartha + + + + ++ +4+  +++ +++ + + +

Rotaria + + ++ + ++ ++ ++  +++ + ++ ++ +

Zooplankton density
=N
[=]
o

e Cladocera

Mar Apr May June July Aug Sept
Monthwise

e COpEpOds == Ostracods
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Figure 1: Monthly distributions of zooplankton population in Kosavampatti Lake from October 2017 to September 2018

community, as presented in Figure 2. Normally,
Rotifera dominates among zooplankton, indicating
that the lake water became polluted in nature.

Similarly, Malik and Shikha!’! have observed
maximum density and diversity of rotifer in
Bhimtal Lake of Kumaon Region, Uttarakhand.
Rotifer group was dominated by Brachionus sp.
The presence of different species of Brachionus,
Rotaria, Gastropus, Polyartha, and Keratella

IJPBA/Apr-Jun-2019/Vol 10/Issue 2

shows that the lake is approaching toward
eutrophication and 1is naturally polluted as
observed by other workers.'!”7 The density of
rotifer in Kosavampatti Lake during the study
period is as follows — May > September >
January. The maximum density of cladoceran
was observed in the March due to the favorable
condition of abiotic factors and the availability
of abundant food. Sharma et a/l.!"®! have observed
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Figure 2: Percentage of zooplankton population in Kosavampatti Lake from October 2017 to September 2018

the maximum density of cladoceran in winter
compared to other seasons in Temple Pond,
Birpur, India. This group was dominated by Alona,
Daphnia sp., and Bosmina sp., indicating that the
lake is towards organically polluted. Cladoceran
was the next dominant group among zooplankton
community consisting of 24% of the zooplankton
population [Figure 2]. The density of cladocerans
in Kosavampatti Lake during the study period is
as follows — March > August > December. It is
inversely connected to other zooplankton groups.
Copepoda group among zooplankton community
consists of 20% of the zooplankton population
[Figure2]. Thisgroupwasdominatedby Diaptomus,
Eyclops, Heliodiaptomus, and Paracyclops. The
presence of Diaptomus sp. indicates that the lake
is toward organically polluted copepods.!'”’ The
polluted in Kosavampatti lake during the study
period are as follow April > January > August.
Karthika et al.!'"! have reported that the maximum
density of Ostracoda in summer due to the
availability of food, high values of temperature,
and salinity. In the present study, Ostracoda
group among zooplankton community consists
of 3% and it represented very low population
density when compared to other zooplankton
groups [Figure 2]. This group was dominated
by Cyclocypris, Cypris, and Steno cypris. The
presence of Cypris sp. indicates that the lake is
toward organically polluted."” The density of
Ostracoda in Kosavampatti Lake during the study
period is as follows April > December > July.

CONCLUSION AND RECOMMENDATIONS

The present study of Kosavampatti lake water
assessment shows the diverse fluctuation and
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densities among zooplankton throughout the year.
The results of the water quality clearly show that
the most number of parameters was higher than
the desirable limit. This investigation confirms that
Kosavampatti Lake is polluted due to eutrophication
and a various population of zooplanktons. Hence,
the status of water quality of Kosavampatti Lake
should be protected and conserved by raising the
awareness of the local people and by reducing
anthropogenic activities. The district administration
and the Public Works Department should take
immediate steps for the desilting and renovation of
all the lakes in the district, especially Kosavampatti
Lake to increase the water holding capacity.
Referring to Kosavampatti Lake, the present study
results urge the authorities to prevent the lake water
from getting polluted with the mixing of sewage
water. This will check the groundwater getting
polluted. All the encroachments in the water spread
area should be removed and steps should be taken
for deepening the lake to increase its water holding
capacity. The local people have also demanded
Namakkal Municipality to take steps for the
beautification of the lake and its bunds and convert
it into a tourist attraction.
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