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Abstract

The present study concerns seasonal variations, correlation coefficient and biodiversity indices of zooplanktons

during January – December, 2008 in the Harsool-Savangi dam, Aurangabad, India. A total of 25 genera were

recorded of which 10 were Rotifers, 8 Cladocerons, 5 Copepods and 2 Ostracods. Present study revealed

maximum percentage wise compositions of Rotifers at north site were 58.28%, Cladocerons at south site

were 29.78%, Copepods at east site were 16.59% and Ostracods at south site were 4.20%, respectively.

Minimum percentage wise compositions Rotifers at south site were 51.54%, Cladocerons at west site were

26.71%, Copepods at north site were 11.03% and Ostracods at north site were 1.36%, respectively.

Margalef’s index (R
1
) and Menhinick index (R

2
) values (3.58 and 0.87) were found to be the highest at south

site and lowest at (3.16 and 0.56) north site. Simpson’s index (l) values (0.43) were found to be the highest

at north site and lowest (0.37) at south site. Shannon – Weiner index (H’) values (1.06) were found to be the

highest at south site and lowest values (0.94) at north site. Maximum species evenness was recorded at

south site while minimum species evenness was recorded at north site. Maximum population density of

Rotifers, Cladocerons, Copepods and Ostracods (799, 350, 163 and 18) were recorded at north site in

summer and minimum (58, 35, 22 and 13) were recorded at south site in monsoon, respectively.
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Introduction

The zooplanktons play a role of converting phytoplankton

in to food, suitable for fish and aquatic animals and acquired

importance in fishery research. The zooplanktons can also play an

important role, indicating the presence or absence of certain species

of fishes or in determining the population densities. Freshwater

zooplankton is an important component in aquatic ecosystem, whose

main function is to act as a primary and secondary links in the food

chain (Hutchinson, 1967).

Biological diversity provides the basis for life on earth. The

fundamental, social, ethical, cultural and economic values of these

resources have been recognized in region and literature from the

earliest days recorded history (Dutta et al., 2001). Diversity measures

are more useful in dam ecosystem, which harbour a large variety of

phytoplankton, zooplankton and fish species in general, and species

diversity within genera. Therefore applications of species richness

indices are very essential. Secondly it applies models that describe

the distribution of species abundance. The diversity of a community

may therefore, described by referring the model which provides

the closest fit to the observed pattern of species abundance (Hosmani,

2010). Much work has been carried out in India on the zooplanktons

of fresh water habitats (Hiware and Ugale, 2003; Raut et al., 2006,

Pandit et al., 2007; Patil et al., 2008; Mulani et al., 2009 and

Rajagopal et al., 2010).

Adequate knowledge of zooplankton communities and

their population dynamics is a major requirement for better

understanding of life processes in a freshwater body since

eutrophication influences both the composition and productivity

of zooplanktons (Bhora and Kumar, 2004). Zooplanktons have

long been used as indicators of the eutrophication (Webber et
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al., 2005; Ahmad, 1996; Murugan, 1998; Dadhich and Saxena,

1999; and Contreras et al., 2009).

 Keeping this view in mind, the present study was

undertaken to assess seasonal mean values, orderwise total

percentage, species richness, species diversity and species

evenness in Harsool-Savangi dam Aurangabad, India.

Materials and Methods

In the present study, plankton sampling was taken for one

year (January to December, 2008), at four different sites (south,

north, east and west) during summer (February, March, April and

May), monsoon (June, July, August and September) and winter

(October, November, December and January) (Fig. 1).

Plankton analysis: Plankton net (mesh size 25 µm) was swept on

surface water (Secchi’s disc transparency zone) and plankton

collected through the net were transferred into separate plastic

bottle/container. About 100 l of surface water was sieved through

plankton net to obtain planktons. These were fixed and preserved

in 4% formalin. The formalin fixed plankton samples were centrifuged

at 1500-2000 rpm for 10-12 min. The zooplanktons settled at bottom

were diluted to a desirable concentration in such a way that they

could be easily counted individually, under compound binocular

microscope and zooplanktons were measured and multiplied with

the dilution factors, using Sedgwick Rafter cell Edmonson (1963),

Battish (1992) and APHA (2005). Species diversity, species richness

and species evenness were calculated as per Ludwick and

Reynold, 1988. Shannon Weaver (1949) and Simpson (1949)

diversity index value was also calculated.

Results and Discussion

Diversity of zooplankton: Detailed microscopic examination of

zooplankton revealed that there were 4 groups consisting of 25

genera of zooplankton in orders of Rotifera (10 genera), Cladocera

(8 genera), Copepoda (5 genera) and Ostracoda (2 genera). The

species observed were Asplancha priodonta, Brachionus

calyciflorus, Brachionus diversicornis, Brachionus falcatus,

Brachionus forficula, Brachionus havanaensis, Brachionus sp.,

Filina longiseta,  Platyias polyacanthus  and Pompholyx sulcata

(Rotifera); Cerodaphnia corunuta, Cerodaphnia macrura,

Cerodaphnia sp., Diphanosoma sp., Moina brachiata, Moina sp.,

Sida sp. and  Alona sp. (Cladocera); Anostrac sp., Calanoid noupli,

Cyclop sp., Mesocyclop hyalinus and Mesocyclop sp. (Copepoda);

Cypris sp. and Stenocypris sp. (Ostracoda).

The average and total seasonal variation for Rotifer’s were

maximum (19.97 and 799 org l-1) during summer at north site and

minimum (1.45 and 58 org l-1) during monsoon at south site while

maximum Cladocera (10.93 and 350 org l-1) were recorded during

summer at north site and minimum (1.09 and 35 org l-1) during

monsoon at south site. Similarly for copepoda,  average and total

season variations were maximum (8.15 and 163 org l-1) during

summer at north site and minimum (0.7 and 14 org l-1) during winter

at south site. While for Ostracods, it was maximum (2.25 and 18 org

l-1) during winter and minimum (0.5 and 4 org l-1) during monsoon

at west and north site, respectively (Table 1).

Maximum percentage of Rotifer’s were found at north site

(52.28%) and minimum at south site (51.54%). While for Cladocera,

maximum percent was at south site (29.78%) and minimum at west

site (26.71%). On the other hand, maximum percentage of

Copepods recorded were at east site (16.59%) and minimum at

north site (11.03%); maximum percentage of Ostracoda were

found at south site (4.20%) and minimum at north site (1.36%),

respectively (Table 1). Seasonally, zooplankton showed dominance

during summer season followed by winter and monsoon.

During summer, increasing temperature enhances the rate

of decomposition due to which the water becomes nutrient rich

similarly due to concentration followed by evaporation in summer

season the nutrient concentration increases and abundant food

present in form of phytoplankton and micro-organism to

zooplankton that’s why high zooplankton population density during

the summer season could be related to stable hydrological factors

and low water level, while low density during the monsoon season

attributed to heavy flood and fresh water inflow (Krishnamoorthy

et al., 2007). They were resumed again in monsoon due to dilution

and high water level which has been reported by Rajagopal et al.

(2010); Mulani et al. (2009); Pejaver and Gurav (2008);

Krishnamoorthy et al. (2007); Jayabhaye and Madlapure (2006),

respectively.

Rajagopal et al. (2010) has described 24 genera of Rotifers,

8 genera of Cladocera, 9 genera of Copepoda and 4 genus of

Ostracoda in perennial ponds of Virudhunagar district, Tamilnadu.

Mulani et al. (2009) reported 6 genera of Protozoa, 36 genera of

Rotifers, 5 genera of Cladocera, 8 genera of Copepoda, 3 genus of

Ostracoda, 2 genus of larvae, 2 genus of Brachiopod, 2 genus of

Oligochaeta and 2 genus of Nematoda in Panchganga river,

Kolhapur.

Maximum species richness in terms of Margalef’s index

(R
1
=3.58) and Menhinick index (R

2
=0.87) was recorded at south
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site while minimum (R
1
=3.16 and R

2
=0.56) at north site, respectively.

Similarly, maximum species diversity in terms of Simpsons index (I)

and Shannon-Weiner index (H’) was 0.43 and 1.06 at north site and

minimum (0.37 and 0.94) at south site, respectively. Maximum species

evenness was recorded at south site and minimum at north site,

respectively (Table 2).

Zooplankton species diversity index and Simpson’s index

(l) varied from 0 to 1, gives the probability that two individuals

drawn at random from a population belonged to the same species.

Simply stated, if the probability was high both individuals belong to

the same species, then the diversity of the community sample was

low. Shannon’s index (H’), combines species richness and spices

Table - 1: Orderwise average and total seasonal variations of zooplanktons (organisms liter-1) at Harsool - Savangi dam during January – December, 2008

Order
Average Total Grand Total

Summer Monsoon Winter Summer Monsoon Winter total percentage

South site

Rotifera 6.8±4.07 1.45±1.53 2.17±2.97 272 58 87 417 51.54

Cladocera 5.43±3.51 1.09±1.08 1±1.43 174 35 32 241 29.78

Copepoda 4.05±2.39 1.1±1.25 0.7±0.97 69 22 14 105 12.97

Ostracoda 2±1.19 1.62±1.40 0.62±0.91 16 13 5 34 4.20

Total 531 128 138 797

North site

Rotifera 19.97±11.33 3.3±4.17 5.65±5.84 799 132 226 1157 58.28

Cladocera 10.93±5.63 2.56±2.57 4.68±4.72 350 82 150 582 29.31

Copepoda 8.15±6.23 0.9±1.16 1.9±3.09 163 18 38 219 11.03

Ostracoda 2.25±1.58 0.5±1.06 0.62±0.91 18 4 5 27 1.36

Total 1330 236 419 1985

East site

Rotifera 12.07±6.65 2.2±2.75 3.85±4.17 483 88 154 725 54.42

Cladocera 7±3.68 1.71±2.15 2.53±2.40 224 55 81 360 27.02

Copepoda 7.45±4.47 1.35±1.66 2.25±2.42 149 27 45 221 16.59

Ostracoda 1.87±1.80 0.62±0.91 0.75±1.03 15 5 6 26 1.95

Total 871 175 286 1332

West site

Rotifera 11.05±4.92 1.47±1.89 2.72±2.97 442 59 109 610 55.80

Cladocera 6.09±3.21 1.34±1.33 1.68±1.82 195 43 54 292 26.71

Copepoda 6.1±3.24 1±1.45 1.25±1.37 122 20 25 167 15.27

Ostracoda 1.37±1.50 0.5±0.92 1.25±0.99 11 4 9 24 2.19

Total 770 126 197 1093

Values are mean of two replicate ± SD

Table - 2: Annual variations of zooplanktons and biodiversity indices at Harsool – Savangi dam during January – December, 2008

Indices Index South site North site East site West site

Species Richness (N
0
) 25 25 25 25

(R
1
) 3.58 3.16 3.33 3.43

(R
2
) 0.87 0.56 0.68 0.75

Species Diversity (l) 0.37 0.43 0.39 0.40

(H’) 1.06 0.94 1.01 1.02

Species Evenness (E
1
) 0.32 0.29 0.31 0.31

(E
2
) 0.11 0.10 0.10 0.11

(E
3
) 0.07 0.06 0.07 0.07

(E
4
) 0.93 0.90 0.93 0.90

(E
5
) 0.90 0.85 0.89 0.84

(R
1
) = Margalef’s index (N

0
) = No. of all species (H’) = Shannon – Weiner index

(l) = Simpson’s index (R
2
) = Menhinick index (E

1
 – E

5
) = Evenness index
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evenness components as one overall index of diversity. Zooplankton

species diversity index (ZSDI) value was higher at south site. The

higher value of Shannon’s index (H’) indicated greater species

diversity. The greater species diversity means larger food chain and

more cases of inter-specific interactions and greater possibilities for

negative feedback control which reduced oscillations and hence

increases the stability of the community (Ludwick and Reynold, 1988).

These diversity indices indicated that the ponds under study

have a well balanced zooplankton community that enjoyed an even

representation of several species indicating the dynamic nature of

this aquatic ecosystem. However, remedial measures should be

undertaken to minimize the impact of pollution load as revealed by

the ecological indicators. Equitability (evenness) was relatively high

during the raining season indicating a reduction in the plankton

diversity at this period (Adesalu and Nwankwo, 2008).

Evenness indices indicate whether all species in a sample

are equally abundant. This means that species evenness decreased

with increasing size of the zooplankton population. The indices E
1
,

E
2
 and E

3
 are also sensitive to species richness while E

4
 and E

5
 are

relatively unaffected by species richness.

In conclusion, Rotifers were the dominant zooplanktons

group during the study period at Harsool-Savangi dam. The

presence of a species depend on its environmental tolerance, but

the resources available would determine their abundance. If

competition or predation is reduced or the food supply or suitable

habitat increased, the species would become more abundant. In

present study, basic information of the zooplanktons distribution and

abundance would form a useful tool for further ecological assessment

and monitoring of ecosystems at Harsool-Savangi dam. High value

of species richness at south site showed longer food chain as

compared to other sites. Simpson index higher values at north site

showed stable habitat (stability) as compare to other sites. According

to Shannon index values 0 > 1 at north site showed that the habitat

was under pollution stress; 1 < 3 at south, east and west sites

showed less pollution.
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