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Abstract

Zooplankton community is cosmopolitan in nature and they inhabit all freshwater habitats of the world. These spices
are not only useful as bioindicators, but are also helpful for ameliorating polluted waters. Hence qualitative and
quantitative studies of zooplankton diversity are of great importance. In the present study, monthly changes in
diversity and density of zooplankton assemblages had been recorded during June 2008-May 2009, at three selected
sites of Varasda wetland, situated between 22°29°30.69” N latitude and 72° 30’ 30.23”" E longitude of Kheda
district, Central Gujarat, India. The population at Varasda wetland consisted of 36 genera of zooplankton. The
recorded genera were categorized into 6 different groups — Rhizopoda, Cladocera, Rotifera, Ciliophora, Copepoda
and others which included Zooflagellates, Ostracoda, Callanoids and Herpacticoids.
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Introduction

Tropical wetlands have played an important role for Due to their short life span, the zooplankton
humankind in all continents'. These are characterized community often exhibits quick and dramatic changes
by a large number of ecological niches and harbour a in response to the changes in the physico- chemical
significant percentage of world’s biological diversity. properties of the aquatic environment*. They do not
Wetlands are among the most productive ecosystems in only form an integral part of the lentic community but
the world comparable to rainforests and coral reefs’. also contribute significantly, the biological productivity
Zooplankton community is cosmopolitan in nature and of the fresh water ecosystem?.

they inhabit all freshwater habitats of the world. In this investigation, the data of zooplankton density
Zooplankton diversity and density refers to variety and diversity in a tropical wetland system Varasda was
within the community®. These are often an important studied for one year, June 2008-May 2009, at three
link in the transformation of energy from producers to selected sites.

consumers due to their large density, drifting nature, Material and Methods

high group or species diversity and different tolerance Study Area

to the stress. : . . ) Present study has been carried out at Varasda wetland
Zooplankton diversity is one of the most important (Figure 1). This tropical wetland lies between
ecological parameters as these are the intermediate link 22929°30.69" N latitude and 72° 30° 3023 E
between phytoplankton and fish and plays a key role in ' .

. . . . longitude of Kheda district, Central Gujarat, India.
cycling of organic materials in an aquatic ecosystem.

Total area of the wetland is approximately 40-50 ha

] with maximum depth of about 10 ft and the pH of the
* Corresponding Author: epilimnion varies from 7.2 to about 8. The water
E-mail: rana.mukherji@gmail.com temperature rises up to 35 °C during the month of May
Mob.: +91-9359297107 and falls below 15 °C in January. The wetland is a one
of the principal source of food and fishing for local

Int. J. of Pharm. & Life Sci. (IJPLS), Vol. 2, Issue 8: Aug.: 2011, 983-990
983



Research Article

dependent communities of the peripheral village.
Household sewage at little extent and agricultural run-
off from surrounding village pockets are being merged
into it. Three sampling sites [site I (V1), site II (V2),
site III (V3)] were earmarked based on the
morphometiric features of the wetland with regard to
topography and pollution.

Zooplankton Collection, Preservation, Identification
and Density Analysis

The samples of zooplankton were collected from each
selected study site of this tropical wetland for a period
of one year (June 2008 — May 2009). The nylon nets
(20p  mesh- size) were used for collection of
zooplankton. Plankton net of conical shape and
reducing cone (having filtering area three times larger
than the area of the mouth) with the bottle at its end
was preferred®. For a precise collection of zooplankton,
the plankton net was towed in open water area of each
site three times (horizontally, vertically and obliquely).
After transferring the sample in air tight plastic bottles,
it was carefully labelled and preserved immediately on-
site using 5% formaldehyde. Later, the collected
samples were brought to the laboratory for
identification using various monographs, books and
other published literature”!'?. After an accurate
identification of each genus, the density of zooplankton
was calculated as per the Lackey’s drop method'!.

Results and Conclusion

The population at Varasda wetland consisted of 36
genera of zooplankton (Table 1). The recorded genera
were categorized into 6 different groups — Rhizopoda,
Cladocera, Rotifera, Ciliophora, Copepoda and others
which included Zooflagellates, Ostracoda, Callanoids
and Herpacticoids. The highest numbers (27 genera) of
zooplankton assemblages were present at site V1
whereas lowest population was recorded at V2 (16
genera). The site V3 possessed moderate (20) of
zooplankton genera. Diversity analysis revealed that
Rhizopoda dominated the zooplankton assemblage of
Varasda wetland with 12 genera. Cladocerans (06)
were the second dominant group followed by 5 genera
of Rotifera and Ciliophora each, 2 genera of
Zooflagellates and 1 genera each of Ostracoda,
Callanoids and Herpacticoids. The main bulk (86%) of
the total zooplankton population was found to be
contributed by Rhizopoda, Cladocera, Rotifera,
Ciliophora and Copepoda. The minor groups
Zooflagellates, Ostracoda Callanoids and Herpacticoids
combined formed the rest 14% of the total zooplankton
population at Varasda wetland (Figure 2).

Distinct peaks of Rhizopoda, Cladocera, Rotifera,
Ciliophora, Copepoda and Zooflagellates were
observed during summers (March to June). However,
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the minimum population of these groups was registered
during monsoons (July to October). During winters
(November to February) their moderate growth was
recorded. The presence of Ostracods and Callanoids
was documented during summers and winters on the
other hand absence of these two groups was noted
during monsoons. The growth of Herpacticoids was
evident only during summers at this tropical wetland
(Figures 3 a,b,c).

Density of zooplankton at Varasda wetland was 55.30
x 10 u L' (Table 2). Site wise variation in density of
recorded taxonomic groups followed the same pattern
with that of spatial variation in diversity of
zooplankton except cladocerans and rotifers. Overall,
lower zooplankton density was enumerated at site V2
as compared to the other two sites. The highest density
of zooplankton was observed at V1 (25.1 x 10° u L),
followed by V3 (16.5 x 10° u L") and the poor density
of zooplankton was noticed at V2 (13.7x 10° u L)
(Figures 4 a,b,c).

Zooplankton peak was observed during summers and
least abundance of these microscopic animals was
recorded in monsoons. This substantiates with the
findings of Sadguru et al.'? and Pandey et al.'3. The net
zooplankton abundance increased during summers,
probably corresponding to the water quality, decaying
vegetation, increased levels of organic matter in the
sediment and higher abundance of bacteria in the
wetlands during this time '“!>. Sudden reduction in the
zooplankton population during the rainy season as
noticed in the present findings could be due to sudden
fall of temperature and dilution in concentration of
minerals and salts in wetland water 17,

Qualitative dominance of Rhizopoda over other
zooplankton assemblages has been observed at Varasda
wetland. Similar observations of qualitative dominance
of Rhizopoda have been obtained by Dutta et al.!’.
Summer peak obtained for Rotifera members at the
tropical wetland may be due to optimal nutrient and
temperature conditions and lower DO contents in this
season '8. Low rotifer density during the rainy season
can be attributed to turbulence generated by the excess
water flow during this season'’. Dominance of
cladocera among zooplankton peak was found during
summer might be due to optimal thermal and
nutritional conditions and lower concentration of
oxygen %, Effect of rains may explain low records of
cladocerans from July to September. Copepods
developed better in warm periods as noticed in the
present study *. Lesser abundance of copepods during
monsoons as recorded in the present study had also
been observed by Majagi and Vijaykumar?' for Karanja
reservoir in Karnataka. The low abundances of
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copepods in Varasda wetland appear to be due to
mainly predation pressure from fishes??. Lesser
abundance of groups such as Ciliates, Zooflagellates,
Ostracods, Callanoids and Herpacticoids in comparison
to other zooplanktonic groups had also been reported
by !> 23 ad 24 Higher population of these minor groups
was observed during summers in the wetland 2.
Ostracodas and Callanoids were recorded only during
summers and winters, and were not observed during
monsoons; whereas Herpacticoids flourished only
during summers and were absent in monsoons and
winter 2> 26,

References

1. Junk, W. J. (2002). Long-term environmental
trends and the future of tropical wetlands.
Environmental Conservation. 29: 414-435.

2. Thomas, M. and Deviprasad, A.J. (2007).
Phytoplankton diversity in wetlands of Mysore
district. Asian  Journal of Microbiology,
Biotechnology and Environmental Sciences. 9:
385-392.

3. Jalilzadeh, A K. K., Yamakanamardi, S.M. and
Altaff, K. (2008). Abundance of zooplankton
in three contrasting lakes of Mysore city,
Karnataka state, India, Sengupta , M. and
Dalwani R. (eds.) Proceedings of Taal 2007:
The 12th World Lake Conference: 464-469.

4. Dar, I. A. and Dar, M. A. (2009). Seasonal
variations of avifauna of Shallabug wetland,
Kashmir. Journal of Wetlands Ecology. 2: 20-
34.

5. Wetzel, R.G. ( 2001). Limnology: Lake and
river ecosystems. 3rd Edn. Academic Press.

6. Downing, J.A. and Rigler, F.H. (1984). 4
Manual on Methods for the Assesement of
Secondary  Productivity in  Freshwaters.
Blackwell Scientific Publications, Oxford,
England.

7. Tonapi, G.T. (1980). Freshwater Animals of
India. Oxford and IBH Publishing Co., New
Delhi.

8. Pennak, R.W. (1994). Diurnal movements of
zooplanktons in some wetlands of Colorado,
USA. Ecology. 25: 381- 403.

9. Edmondson, G.W. (1998). Freshwater
Biology. John Wiley Publications, USA.

10. Battish, S.K. (2000). Freshwater Zooplanktons
of India. Oxford and IBH Publishing Co. Pvt.
Ltd., Calcutta.

11. Lackey, J. B. (1938). Public Health Reports.
53:2080-2093.

12. Sadguru, P., Khalid, K.A. and Sinha, M.
(2002). Seasonal dynamics of zooplankton in a

13

14.

15.

16.

178

18.

19.

20.

21.

22.

[Kumar et al., 2(8): Aug., 2011]
ISSN: 0976-7126
fresh water pond developed from the waste

land of brick-kiln. Pollution Research. 21: 81-
83.

. Pandey, B.N., Hussain, S., Jha, A. K. and

Shyamanand. (2004). Seasonal fluctuation of
zooplanktonic community in relation to certain
physico-chemical parameters of river Ramjan
of Kishanganj, Bihar. Journal of Nature
Environment and Pollution Technology. 3:
325-330.

Coman, F.E. Connolly, R.M. and Preston, N.P.
(2003). Zooplankton and epibenthic in shrimp
ponds: factors influencing  assemblage
dynamics. Aquatic Research. 34: 359-371.
Chattopadhyay, C. and Barik, A. (2009). The
Composition and Diversity of Net Zooplankton
Species in a Tropical Freshwater Lake.
International Journal of Lakes and Rivers. 2:
21-30.

Chakraborty, 1. (2004). Limnology and
zooplankton abundance in selected wetlands of
Nadia District of West Bengal. Environment
and Ecology. 22: 576-578.

Dutta, S.P.S., Khullar, M. and Sharma, J.
(2010). Limnology of two springs adjacent to
Chattha Nullah Jammu part III: Zooplankton.
The Ecoscan. 4: 197-205.

Padmanabha, B. and Belagali, S.L. (2006).
Comparative study on population dynamics of
rotifers and water quality index in the lakes of
Mysore. Journal of Nature Environment and
Pollution Technology. 5: 107-109.

Okogwu, 1. O., Christopher, D. N. and
Florence, A. O. (2010). Seasonal variation and
diversity of rotifers in Ehoma lake, Nigeria.
Journal of Environmental Biology. 31: 533-
537.

Ojha, P., Mandloi, A.K. and Dube, K.K. (2007).
Diel variations of physico-chemical parameters
influences zooplanktons fluctuation in a small
irrigation reservoir: Barnoo (Jabalpur, M.P.)
Journal of Nature Conservation. 19: 375-385.
Majagi, S. and Vijaykumar, K.(2009). Ecology
and abundance of zooplankton in Karanja
reservoir. Environmental Monitoring
Assessment. 152: 451-458.

Contreras, J. J., Sarma S.S.S., Merino, 1. M.
and Nandini, S. (2009). Seasonal changes in
the rotifer (Rotifera) diversity from a tropical
high altitude reservoir (Valle de Bravo,
Mexico). Journal of Environmental Biology.
30 :191-195.

Int. J. of Pharm. & Life Sci. (IJPLS), Vol. 2, Issue 8: Aug: 2011, 983-990

985



Research Article

23.

24.

Mukhopadhyay, S. K., Chattopadhyay, B.,
Goswami, A. R. and Chatterjee, A.
(2007).Spatial ~ variations in zooplankton
diversity in waters contaminated with
composite effluents. Journal of Limnology. 66:
97-106.

Susana, J. P., Juan, P., Collins, P., Collins, J.
and Graciela, B. (2008). Water quality and
zooplankton composition in a receiving pond
of the stormwater runoff from an urban
catchment. Journal of Environmental Biology.
29: 693-700.

25.

26.

[Kumar et al., 2(8): Aug., 2011]
ISSN: 0976-7126

Sharma, M.S., Liyaquat, F., Barber, D. and
Chisty, N. (2000, a). Biodiversity of freshwater
zooplankton in relation to heavy metal metal
pollution. Pollution Research. 19: 147-157.
Sharma, M.S., Selevaraj, C.S., Chisty, N. and
Sharma, R. (2000, b.). Heavy metal toxicity to
freshwater ~ zooplankton in relation to
temperature variation. Pollution Research. 19:
158-163.

Varasda-
Wetlandq|

(:(x)’i{lk‘

Fig. 2: Mean (%) composition of zooplankton groups at Varasda wetland during 2008-09 (Rt:
Rotifera; Cd: Cladocera; Cp: Copepoda; Rh: Rhizopoda; Cl: Ciliophora; Zf: Zooflagellates; Os: Ostracoda;
Cn : Callanoids; Hp: Herpacticoids)
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Fig. 3: Monthly variation of number of different groups of zooplankton at study sites V1 (a), V2 (b) and V3
(¢) at Varasda wetland during 2008-09
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Fig. 4: Monthly variation in densities (x10° u L) of different

zooplankton groups at study sites V1 (a), V2 (b)

and V3 (c¢) at Varasda wetland during 2008-09
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Table 1: Diversity of zooplankton at three study sites of Varasda wetland (year 2008-09)

Sites Rh Cd Rt Cl Cp Zf Os Cn Hp Total Genera
Vi 10 4 4 4 1 2 1 1 0 27
Relative % 37.05 | 14.81 | 14.81 | 14.81 3.7 7.42 3.7 3.7 0 100.00
V2 5 3 3 1 2 0 1 0 1 16
Relative % 31.25 | 18.75 | 18.75 | 6.25 12.5 0 6.25 0 6.25 100.00
V3 7 3 2 3 2 1 1 1 0 20
Relative % 35 15 10 15 10 5 5 5 0 100.00
Total Genera 12 6 5 5 3 2 1 1 1 36

Table 2: Composition of zooplankton at Varasda wetland (year 2008-09)

Sr No Groups/Genera o V1 V2 V3 TD MD
Rhizopoda
1 Arcella sp. 2 0.90 0.40 1.30 0.65
2 Astramoeba sp. 1 1.20 1.20 1.20
3 Balantidium sp. 3 0.30 0.70 0.60 1.60 0.53
4 Bullinularia sp. 2 2.40 1.10 3.50 1.75
5 Colpoda sp. 2 0.90 0.30 1.20 0.60
6 Difflugia sp. 3 0.40 0.80 0.50 1.70 0.57
7 Entamoeba sp. 1 0.40 0.40 0.40
8 Parmulina sp. 2 1.20 0.70 1.90 0.95
9 Plagiopyxis sp. 1 0.90 0.90 0.90
10 Pyxidicula sp. 3 2.80 1.10 1.90 5.80 1.93
11 Thecamoeba sp. 1 0.80 0.80 0.80
12 Trigonopyxis sp. 1 1.50 1.50 1.50
Genera 10 5 7
Density 12.40 3.90 5.50 21.80 7.27
Relative % 56.88 17.89 25.23
Cladocera
13 Alona sp. 1 1.10 1.10 1.10
14 Bosmina sp. 1 0.60 0.60 0.60
15 Chydorus sp. 1 1.20 1.20 1.20
16 Macrothrix sp. 2 0.80 1.20 2.00 1.00
17 Moina sp. 2 0.20 1.20 1.40 0.70
18 Sida sp. 3 1.30 0.80 1.40 3.50 1.17
Genera 4 3 3
Density 2.90 3.20 3.70 9.80 3.27
Relative % 29.59 32.65 37.76
Rotifera
19 Asplanchna sp. 3 0.20 1.00 0.90 2.10 0.70
20 Filinia sp. 1 0.30 0.30 0.30
21 Rotaria sp. 2 0.20 1.20 1.40 0.70
22 Notommata sp. 1 0.60 0.60 0.60
23 Polyartha sp. 2 1.40 1.20 2.60 1.30
Genera 4 3 2
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Density 1.30 3.60 2.10 7.00 2.33
Relative % 1857 | 5143 30
Ciliophora
24 Chilodontopsis sp. 1 0.50 0.50 0.50
25 Enchelys sp. 1 0.70 0.70 0.70
26 Nassula sp. 1 0.30 0.30 0.30
27 Paramecium sp. 2 1.40 0.50 1.90 0.95
28 Vorticella sp. 3 1.10 0.70 0.90 2.70 0.90
Genera 4 1 3
Density 3.70 0.70 1.70 6.10 2.03
Relative % 60.66 11.48 27.86
Copepoda
29 Cyclops sp. 2 0.90 0.40 1.30 0.65
30 Mesocyclops sp. 1 0.80 0.80 0.80
31 Nauplis sp. 2 0.30 0.60 0.90 0.45
Genera 1 2 2
Density 0.30 1.70 1.00 3.00 1.00
Relative % 10 56.67 33.33
Others
Zooflagellets
32 Actinomonas sp. 2 0.80 0.20 1.00 0.50
33 Bodo sp. 1 1.10 1.10 1.10
Genera 2 1
Density 1.90 0.00 0.20 2.10 1.05
Relative % 90.48 0.00 9.52
Ostracoda
34 Stenocypris sp. 3 1.20 0.60 0.90 2.70 0.90
Genera 1 1 1
Density 1.20 0.60 0.90 2.70 0.90
Relative % 44.44 22.22 33.34
Callanoids
35 Acartiella sp. 2 1.40 0.80 2.20 1.10
Genera 1 1
Density 1.40 0.00 0.80 2.20 1.10
Relative % 63.64 0.00 36.36
Herpaticoids
36 Euterpina sp. 1 0.60 0.60 0.60
Genera 1
Density 0.00 0.60 0.00 0.60 0.60
Relative % 0.00 100 0.00
Total Genera (36) 27 16 20
TD 25.1 13.7 16.5 55.3 18.43
Total Relative % 72.22 44.44 55.56
MD 8.37 4.57 5.5 18.44
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