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ABSTRACT: 
 In the present study an attempt has been made to investigate composition, abundance  and population density of 

zooplanktons during November 2017 to January 2018 for three months to assess the water quality in Koradi Power 
Plant Lake. During entire study 19 genera belonging to four major groups were reported i.e. Rotifera, Cladocera, 
Copepoda and Ostracoda. Zooplanktons were present in the following order of dominance; Cladocera > Rotifera > 
Copepoda > Ostracoda. Pollution-tolerant taxa Brachionus, Moina, Bosmina, Keratella dominated in the lake. The α-

diversity indices were calculated to assess the species richness.   Shannon-Weiner index was in between 3.97 to 4.08 
indicating lake preserves rich plankton diversity. Equitability index was 0.93 to 0.96 indicating even distribution of the 
species. 
Keywords: Zooplanktons, Koradi Power Plant Lake, α-diversity indices, Shannon-Weiner index  

 
INTRODUCTION: 

 The water of Koradi Power Plant Lake is highly 

polluted due to discharge of various pollutants 

from the power generation plant. Thus water of this 

lake becomes unfit for drinking and domestic 

purpose. Plankton is an important component of 

ecosystem due to their key role in the turnover of 

organic matter and energy through the ecosystem 

(Telesh, 2004). Zooplanktons form an important 

link in food web of a freshwater ecosystem, whose 

main function is to act as primary and secondary 

links in the food chain (Hutchinson, 1957). 

Zooplanktons are the important bioindicators of 

water pollution and eutrophication (Ferdous and 

Muktadir, 2009; Kane et al., 2009; Lodi et al., 

2011). Studies on species composition and 

abundance of water bodies are necessary to obtain 

basic knowledge on the biodiversity of zooplankton 

of a particular lake. Therefore, the aim of the 

present study was to analyse the zooplankton 

community and their abundance in Koradi Power 

Plant lake. 

METHOD AND MATERIAL: 
 

2.1 Study area 

The lake selected under investigation is known as 

“Koradi Power Plant Lake”. Koradi Power Plant lake 

is one of the fresh water lake situated near 

Jagdamba Temple Koradi, (Fig.1) 15 kilometres 

away from the Nagpur city (79O.05' 53.57'' E 

latitude, 21O.15' 29.20'' N, longitude  and  290 m 

(M.S.L) altitude).  

2.2 Collection of sample 

Sample collection was carried out monthly from 

November 2017 to January 2018. Zooplankton 

samples were collected by filtering 50 liters of the 

lake water through standard plankton nylon net 

with mesh size 55µm during the early morning 

between 7.00 to 8.00 am.  The concentrated 

samples were preserved in 5% formalin soon after 

the collection. Identification was carried out by 

using standard literature. The recorded species 

were identified following Ward and Whipple, 1959; 

Edmondson, 1959; Mizuno, 1964; Dussart,1969; 

Alfred et al., 1973; Harding and Smith,1974; 

Kolisko,1974; Koste ,1978; Victor and Fernando, 

1979; Adoni et al., 1985; Mizuno and Takahashi 

,1991; Battish ,1992; Reddy,1994; Michel and 

Sharma,1998 and Dhanapathi, 2003. Quantitative 
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analysis and evaluations were carried out using 

Sedgwick Rafter plankton counting cell (Welch, 

1948 and Edmondson,1959). 

Seven indices were used to estimate zooplankton 

diversity and species richness. Species diversity 

index was calculated based on Simpson (1949) and 

Shannon-Weiner(1949) ; richness index was 

adopted by Margalef (1951) and Menhinic  (1964) 

and equitability Index by Magurran(1988). 

Dominance index or Simpson's index of diversity 

was calculated using formula 1- Simpson index. 

The percentage relative abundance of the 

specimens was estimated by direct count. 

 

RESULTS AND DISCUSSION 
 

3.1 Composition of Zooplanktons at Koradi 
Lake 
              Composition of zooplanktons at Koradi 

Power Plant Lake is shown in Table 1. Two main 

Zooplanktonic groups observed during the entire 

study in Koradi Power Plant lake were Rotifers and 

Arthropoda. The Arthropods again categorized into 

three main taxa, i.e. Cladocera, Copepoda and 

Ostracoda. 

Among Rotifers, total 7 species representing 02 

families and 03 genera were observed and 

identified from Koradi Power Plant Lake. Among 

family Brachionidae 02 genera and 06 species have 

been recorded. These were Branchionus falactus, 

Branchionus angularis, Branchionus diversicornis, 

Branchionus plicatilis,  Branchionus urceolaris, 

Keratella vulga . Family Lecanidae was represented 

by only single genus that is Lecane arculata. 

Among rotifers Branchionus falactus and Keratella 

vulga occurred as most abundant species. During 

the present study Rotifera stand second in order of 

population density. 

Among Cladocera, total 6 species representing 04 

families and 06 genera were reported. Family 

Bosminidae is represented by only one genus that 

is Bosmina longirostris. Family Chydoridae is 

represented by two species that are Alona 

rectangula and Chydorus species. Family 

Daphniidae is represented by two species that are 

Daphnia pulex and Ceriodaphnia species. Family 

Moinidae is represented by single species that is 

Moina micrura. Among cladocera Alona rectangula, 

Daphnia pulex and Moina micrura occurred as 

most abundant species. During the present study 

Cladocera stand first in order of population 

density. 

Among Copepoda, total 4 species representing 02 

families and 04 genera were observed. Family 

Cyclopidae is represented by three genera that are 

Cyclops, Mesocyclops and Nauplius where as 

family Diaptomidae is represented by single genera 

that is Diaptomus. Among copepoda Cyclops and 

Diaptomus occurred as most abundant species. 

During the present study Copepoda stand third in 

order of population density. 

Among ostracoda, total 02 species representing 

single family and 02 genera were observed. Family 

Cyprididae represents both the genera that are 

Cypris and Stenocypris. Among ostracods and 

Cypris occurred as most abundant species. During 

the present study Ostracoda stand fourth in order 

of population density. 

3.2 Population Density of Zooplanktons 

Zooplankton population density in the Koradi 

Power Plant lake can be represented as 

Cladocera>Rotifera>Copepoda>Ostracoda. During 

present study density of zooplankton was 244, 290 

and 252 per litre during the month of November, 

December and January respectively (Table.2). 

Relative biovolume of Rotifera, Cladocera, 

Copepoda and Ostracoda in percentage was 

observed to be 25:43.44:22.95: 8.60 in November, 

24.13:38.96:24.82:12.06 in December and 

26.19:37.30:24.20:12.30 in January respectively 

(Fig. 2) 

3.3  α- diversity indices of Zooplanktons in 

Koradi Lake:       

  α- diversity indices of zooplaktons in Koradi 

Power Plant lake is shown in table 3. The 
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Simpson’s diversity indices (D) for net zooplankton 

species demonstrated high D scores ranging 

0.9302 to 0.9395, Berger parker Dominance Index 

was in the range of 0.09 to 0.12, Margalef Richness 

Index was in the range of  3.17 to 3.27 and 

Shanon-Weiner Index was in the range of 3.97 to 

4.08 indicating lake preserves rich plankton 

diversity. In Koradi Power Plant lake species 

evenness ranged from 0.93 to 0.96 and monthly 

differences were small. Thus, in terms of Evenness, 

there is even distribution of zooplankton species in 

Koradi Power Plant lake.  

Planktonic animals are called Zooplankton and the 

planktonic plants are called Phytoplankton. 

Zooplanktons are the heterotrophic type of 

plankton. Zooplankton are one of the most 

important biotic components influencing all the 

functional aspects and plays a vital role in food 

chain, nutrient recycling and energy flow in the 

aquatic ecosystem (Altaff, 2004, Park and Shin, 

2007 and Datta, 2011,).  Zooplankton constitutes 

important food item of many omnivorous and 

carnivorous fish (Sharifun, 2007). Zooplankton 

provides the necessary amount of protein required 

for rapid growth and development of different 

organs of fishes (Islam, et al., 2007). Planktonic 

studies are very important to determine the nature 

of the lake.  Due to short life cycle, zooplankton 

communities often respond quickly to 

environmental change (Sharma et al., 2007). 

Zooplanktons are sensitive to pollutants and hence 

they act as bio indicator of water bodies 

(Sivalingam et al., 2013).                                                            

         Among Zooplanktons 19 species belonging to 

different taxonomic groups were     identified, of 

which 7 Rotifers, 6 Cladocerans, 4 Copepods and 2 

were Ostracodons. Maxima of Zooplankton in the 

month of December and January can be attributed 

to the favourable temperature and availability of 

abundant food in the form of bacteria, 

nanoplankton and suspended detritus. 

Among these Cladocerans were dominant during 

the entire study period. Cladocera are important 

diet for Zooplanktivorous fish (Christoffersen et al., 

1993; Balayla and Moss, 2004). Alona rectangula, 

Daphnia pulex and Moina micrura were the main 

dominant cladocerans in Koradi Lake , while other 

species remain rare. Such observations are in 

agreement with Edmondson (1959) who stated that 

in limnetic regions, the cladoceran populations are 

rich in density, poor in species diversity. 

Rotifera stands second in order of population 

density. There are 2030 Rotifera species  present 

throughout the world (Segers, 2007) which inhabits 

the diverse zones in an aquatic ecosystem (Pejler, 

1995). Generally population of Rotifer increases 

during Summer season due to increased rate of 

decomposition of organic matter in summer season 

(Malhotra et al., 1987). Presence of pollution 

tolerant taxa like Brachionus , Keratella and Lecane 

spp. indicate polluted water (Patrick, 1950) of the 

Koradi Power Plant lake.                                 

Copepods are mainly herbivorous, although some 

species are omnivorous and carnivorous. Among 

Copepoda Cyclops and Diaptomus occurred as most 

abundant species. Copepods are generally regarded 

as pollution sensitive as they disappear in polluted 

water (Verma, 1967). However Cyclops is a 

dominant genus of Copepoda which is tolerant to 

the pollution. 

           During the present study Ostracoda stands 

fourth in order of population density. Among 

Ostracods two species have been represented, that 

are Cypris and Stenocypris. Higher abundance of 

Ostracoda during the Winter may be due to high 

concentration of dissolved oxygen in water which 

favours the growth of Ostracoda. 
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         Figure 1: Map of the study area 
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Table 1. Composition of Zooplanktons at Koradi Power Plant Lake 

Sr. 

N

o

. 

Group Zooplankton 

1 Rotifera 

1. Branchionus falactus 

2. Branchionus angularis 

3. Branchionus diversicornis 

4. Branchionus plicatilis 

5. Branchionus urceolaris 

6. Keratella vulga 

7. Lecane arculata 

2 Cladocera 

1. Bosmmina longirostris 

2. Alona  rectangula 

3. Daphnia pulex 

4. Ceriodaphnia species 

5. Chydorus species 

6. Moina micrura 

3 Copepoda 

1. Cyclops species 

2. Diaptomus species 

3. Mesocyclops species 

4. Nauplius 

4 Ostracoda 
1. Cypris 

2. Stenocypris 

 Total Number of Organisms 19 

 

Table 2. Composition of Zooplanktons in terms of density (Organisms/litre) 

Months Organisms/litre Total 

Rotifera Cladocera Copepoda Ostracoda 

Nov 61 106 56 21 244 

Dec 70 113 72 35 290 

Jan 66 94 61 31 252 

 

Table 3. α- diversity indices of Zooplaktons in Koradi Lake    

Month December January February 

Total no. of organism 244 290 252 

Simpson Index 0.0688 0.0605 0.0698 

Dominance Index 0.9312 0.9395 0.9302 

Shannon Index 3.985 4.08 3.977 

Menhinik Index 1.216 1.116 1.197 

Equitability Index 0.9376 0.9606 0.9362 

Berger parker Dominance Index 0.1148 0.0965 0.127 

Margulef Richard Index 3.274 3.175 3.255 

 


