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Diversity of Zooplankton is one of the most important ecological parameters as these are the
intermediate link between phytoplankton and fish and plays a key role in cycling of organic materials
in an aquatic ecosystem. These are one most important biotic component influencing all the functional
aspects of an aquatic ecosystem such as food chains, food web and cycling of matter. The study
conducted with an aim to study the zooplankton diversity including physico-chemical parameters. The
study was carried out in Ramnagar annua (N 24%49°57.3", E 92°45'23.7") which is an oxbow-lake
from September 2012 to August 2013 during different seasons. The physico-chemical parameters
indicate the prevalence of good quality of water in the wetland. A total of 26 species of zooplankton
were found from the study area. The species richness of the group rotifera (44.18%) was highest.
A tota of 12 species belonging to 7 genera and 6 families were found during the period of
investigation. These were followed by cladocerans, which were represented by 6 families comprising
9 species and 9 genera. There were 4 species of copepoda belonging to 2 families and 2 genera. The
lowest diversity was exhibited by ostracods being represented by only species belonging to a single

family.

Copyright © 2013 Das Papia and Kar Devashish. Thisis an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Wetlands being one of the most productive ecosystems are
crucia for biodiversity conservation. Floodplain lakes are
common features of theriver systemsin North- East India. The
richness of wetlands depends a ot on its plankton community
because they are placed on the base of the food pyramid. The
Ramnagar annua (N 24%49°57.3", E 92°45723.7") which is an
Oxbow lake is situated about 7 km from Silchar town. The
zooplankton is heterotrophic plankton. Its diversity is one of
the most important ecological parameters as these are the
intermediate link between phytoplankton and fish and plays a
key role in cycling of organic materials in an aquatic
ecosystem. These are one most important biotic component
influencing all the functional aspects of an agquatic ecosystem
such as food chains, food web and cycling of matter. It is a
good indicator of changes in water quality because it is
strongly affected by environmental conditions and responds
quickly to changes in environmental quality. These are not
only useful as bioindicators to help in detecting pollution load,
but are also helpful for ameliorating polluted waters. The
distribution of zooplankton community depends on a complex
of factors such as, change of climatic conditions, physical and
chemical parameters and vegetation cover (Rocha et al., 1999;
Neves et al., 2003). Zooplankton constitute important food
item of many fishes. Hence, zooplankton communities based
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on their quality and species diversity are used for assessing the
productivity vis-a-vis fishery resource, fertility and heath
status of the ecosystem. Information on zooplankton diversity
of floodplain wetlands of the country is scanty. Some reports
of Khan from Kashmir (1987), Rai and Datta Munshi from
Bihar (1988), Sugunan (1995), Khan (2002, 2003) and
Ganesan and Khan (2008) from southern Bengal, Sharma
(2005, 2010) and Sharma and Sharma (2008), Kar and
Barbhuiya (2004) from Assam; Sharma (2009) from Manipur.
Keeping in view the importance of such wetlands and general
wetlands and general dearth of literature, the work was
undertaken to assess the physico-chemical quality of water and
diversity, abundance and seasonal variation of zooplankton
community of these wetlands of Barak valley of Assam.

MATERIALS AND METHODS

The study was conducted in an oxbow-lake viz., Ramnagar
annua of Barak valley twice in a month during the study period
from September 2012 to August 2013. For the statistical
analysis, data were divided into three groups viz., Premonsoon
(March - May), Monsoon (July - September) and Postmonsoon
(November - January). Qualitative sampling of zooplankton
was done with the aid of plankton net of mesh size 25um by
sweeping and towing it through the weeds in the water.
Quantitative samples were collected by filtering 100 L water.
Collected specimens were transferred carefully to a plankton
tube and preserved in 5% formalin for taxonomic
identification. Analysis was done on a Sedgwick — Rafter
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counting cell, under a light microscope. Detailed taxonomic
identification was done with the help of a stereoscopic
microscope having different magnifications following the
literature of Edmondson (1959), Sharma and Michael (1987),
Michael and Sharma (1998), Battish (1992). Analysis involved
transfer of 1 ml sub sample from each samples to the
Sedgewick-Rafter counter and counting of cells within 20
squares of the cells, chosen randomly.The cells counted were
used for quantitative estimation of cell density using the
following standard formula of APHA (2005).Water samples
were also collected periodically from these water bodies in a
500 ml bottle for analyzing the physico-chemical
characteristics. A centigrade thermometer was used to measure
water temperature. DO was measured by Winkler’s Titration
method (APHA, 1995). FCO,, akalinity was measured by
titration method (Welch, 1948). Other characteristics like pH,
phosphate, nitrate, chloride, sulphate were also calculated.

RESULTS
Physico-Chemical Characteristics

The various water quality parameters were studied during
different seasons viz., Premonsoon (March - May), Monsoon
(July - September) and Postmonsoon (November - January) are
given in the Table 1. There are remarkable variations in the air
and water temperature, being highest during the Premonsoon
season as this comprises with other seasons. The pH value was
recorded dightly high during the monsoon season. The
Dissolved oxygen was lowest during Premonsoon season; this
could be attributed due to high temperature during that season.

Bl

50

40 /
30 PUM

alues

/ Pl —B—MON
20
ﬂ e PRI
10 —
— *> /
0 : : :
pH DO rco2 TA
Water parameters
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Figure 1. Seasonal variation in pH, Dissolved Oxygen (DO), Free CO,
(FCOy,), Total alkalinity (TA) in Ramnagar annua

Table 1. Physico-chemical parametersof water of Ramnagar annua

Parameters PRM MON POM
Air temperature (°C) 35.2 30.7 28.4
Water temperature(°C) 28.4 25.6 235
pH 6.9 71 53

Dissolved Oxygen (mgl) 5.47 5.56 6.37
Free CO, (FCO,) (mg') 4.44 521 441
Total Alkalinity (TA) (mgl) 19.12 15.10 14.12
Total Dissolved Solids 0.05 0.04 0.03
Total Suspended Solid 0.04 0.07 0.06
Total Hardness (ppm) 9 7 10

Phosphate(mgT) 123 113 1.08
Nitrate(mg'l) 0.34 012 0.23
Chloride(mgT) 11 11 12

Sulphate(mgl) 11 12 11

Note: PRM = Pre-monsoon; MON = Monsoon; POM = Post-monsoon

The Free CO, was highest during monsoon season was
possibly due to high temperature and heavy rainfall. The Total
alkalinity was higher during Premonsoon season (Fig 1).
Hardness was lower during monsoon as compared with other
season. While the phosphate, nitrate, chloride and sulphate
varied moderately.

Diversity of zooplankton

From the oxbow lake the recorded zooplanktonic organisms
were rotifers, copepods, cladocerans and ostracodas which
comprised a total of 26 different species. Table 2 depicts the
occurrence of different species during three different seasons
during the study period.

Table 2. Seasonal distribution of zooplankton in Ramnagar annua

Zooplankton Species PRM MON POM

ROTIFERA

Family Brachionidae Wesenberg-Lund
Genus Brachionus Pallas
Brachionus patulus Mller + - +
Brachionus angularis Gosse
Brachionus bidentata - + -
Brachionus bidentata bidentata Anderson - + -
Brachionus  quadridentatus  quadridentatus + +
Hermann
Genus Keratella Bory de St. Vincent
Keratella tropica (Apstein) - + -
Keratella cochlearis (Gosse) + + +
Family Euchlanidae Bartos
Genus Dipleuchlanis De Beauchamp
Dipleuchlanis propatula - + +
Family Notommatidae Remane
Genus Cephalodella Bory de St. Vincent
Cephalodella forficula (Ehrenberg) + + -
Family Mytilinidae Bartos
Genus Mytilina Bory de St. Vincent
Mytilina sp. - + -
Family Filinidae Bartos
Genus Filinia Bory de St. Vincent
Filinia sp. + + -
Family Lecanidae Bartos
Genus Lecane Nitzsch
Lecane sp. - - +

CLADOCERA
Family Chydoridae Stebbing
Genus Chydorus Leach
Chydorus sp. - + +
Genus Alonella Sars
Alonella sp. + + -
Genus Alona Baird
Alona sp. - - -
Genus Pleuroxus Baird
Pleuroxus sp. - + +
Genus Diaphanosoma Fischer
Diaphanosoma excisum Sars + - +
Family Bosminidae Sars
Genus Bosminopsis Richard

Bosminopsis deitersi Richard - - +
Genus Bosmina Baird

Bosmina tripurae + - +
Genus Ceriodaphnia Dana

Ceriodaphnia sp. + - +

Family Macrothricidae Baird

Genus Macrothrix Baird

Macrothrix sp. - - +
COPEPODA

Family Diaptomidae Baird

Genus Neodiaptomus Kiefer

Neodiaptomus schamakeri (Poppe and Richard) - - +

Family Cyclopidae Dana

Genus Mesocyclops Claus

Mesocyclops sp. + - +

Nauplius stage - + +

Copepodite stage + + +
OSTRACODA

Family Cypridae

Genus Cypris

Cypris sp. + + -
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The species richness of the group rotifera (44.18%) was
highest. A total of 12 species belonging to 7genera and 6
families were found during the period of investigation. These
were followed by cladocerans (32.55%), which were
represented by 6 families comprising 9 species and 9 genera.
There were 4 species of copepoda (18.60%) belonging to 2
families and 2 genera. The lowest diversity was exhibited by
ostracods (4.65%) being represented by only species belonging
to asingle family. Fig 2 depicts the percentage contribution of
zooplankton in the study area. The juveniles of copepoda viz.,
copepodite and nauplius stage were found in large numbers
during the post-monsoon season. During pre-monsoon season
13 species of zooplankton were recorded from the study area
while 14 species were found during monsoon season. But
during the post-monsoon season the maximum number of
zooplankton species i.e., 16 species were found during the
period of investigation.

Zooplankian of Ramnaparannua (% per proup)

19% ‘

mFRotifera

m Cladocera

Copespada

M Ostracoda

Figure 2. Percentage contribution of different zooplankton groupsin
Ramnagar annua

Relative abundance of zooplankton

The relative abundance of rotifera was higher during pre-
monsoon (15%) and monsoon (20%) as compared to cladocera
(10% - 7.50%), copepoda (5%) and ostracoda (2.50%).
Whereas the cladocera dominated the zooplankton population
during post-monsoon season (20%) followed by rotifera
(12.50%). Fig. 3 shows the relative abundance of different
groups of zooplankton during three different seasons.
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Figure 3. Seasonal variationsin relative abundance of different groups of
zooplankton

Numerically abundant species

The zooplankton communities which were found during
investigation contained various species. But only few
commonly occurring and abundant species contribute
maximum to density. During the investigation, the species
those controlled the bulk of zooplankton population density
were belonging from Brachionidae, Chydoridae and

Cyclopidae families. The relative abundance of Brachionidae
(36.36%) was high during the Premonsoon season, whereas
Chydoridae family (50%) dominated during monsoon season
and the relative abundance of Cyclopidae family (42.85%) was
highest during the post-monsoon season. Fig 4 depicts the

abundance of some commonly occurring family of
zooplankton.
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Figure 4. Seasonal variation in relative abundance of major families of
zooplankton

DISCUSSION

From the observation, it was found that zooplankton species
recorded was comparatively high. Mainly four groups of
zooplankton rotifera, cladocera, copepoda and ostracoda were
identified in the present study. The higher amounts of
zooplankton availability may be due to the favorable
conditions of physico-chemica parameters and the availability
of nutrients in the lake. Here the pH is found to vary between
6.9 —7.1 which was favorable condition for the aquatic life.
The dissolved oxygen content in the lake was always found to
be moderately high throughout the year varying between 5.47
— 6.37. This revels that the lake is not in immediate threat of
eutrophication. Moreover the nutrients such as phosphate,
nitrate, chloride and sulphate were present only in trace
amounts. The average amounts of water parameters show the
good quality of water which was similar to the findings of
Sukumaran and Das (2002). Though their contribution to
diversity the relative abundance of rotifera was higher during
preemonsoon and monsoon as compared to cladocera,
copepoda and ostracoda. Whereas the cladocera dominated the
zooplankton population during post-monsoon season followed
by rotifera. The results reveded that high diversity of
zooplankton community only species of four families
contribute the high density. The relative abundance of
Brachionidae was high during the Premonsoon season,
whereas Chydoridae family dominated during monsoon season
and the relative abundance of Cyclopidae family was highest
during the post-monsoon season. Such dominance of families
in lake has been reported from other parts the country as well
(Khan 2003, Sanjar and Sharma 1995).

Conclusion

A total of 26 species of zooplankton were found from the
oxbow lake. The species richness of the group rotifera
(44.18%) was highest. A total of 12 species belonging to
7genera and 6 families were found during the period of
investigation. These were followed by cladocerans (32.55%),
which were represented by 6 families comprising 9 species and
9 genera. There were 4 species of copepoda (18.60%)
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belonging to 2 families and 2 genera. The lowest diversity was
exhibited by ostracods (4.65%) being represented by only
species belonging to a single family. The high value of species
richness reflects the suitability of the habitat for the organisms
on the other hand it is correlated with the ecosystem of the
lake. The rotifera dominated the overall composition of water
body followed by the cladocera. Inspite of a large number of
species composition only few groups of species contributed
maximum to the density.

Acknowledgement

| am thankful to the Department of Life science, Assam
University. Silchar, for providing al sorts of infrastructural
support. | also thank Professor Devasish Kar who helped mein
various ways during field studies and |aboratory works.

REFERENCES

Ali, M. and Islam, M.A. 1981. Studies on the food of Labeo
rohita (Ham), Catla catla (Ham) and Cirrhina nrigala
(Ham) in pond of Bangladesh Agricultural University fish
farm Proc. 3 Nat. Conf. Bangladesh. 152 — 158.

Ali, M., Salam, A., Isam, A. and Rahmatullah, S. M. 1984. A
study on the food and feeding habits of Rohtee cotio (Ham)
in a pond of Bangladesh Agricultura University,
Mymensingh. Proc. 4"Nat. Zool. Conf. Bangladesh,
29— 36.

Adoni, A.D., G. Ghosh, S. K. Chourasia, A. K. Vaishya, M.
Yadav and H.G. Verma. 1985. Workbook on limnology.
Pratibha Publishers, 216.

Anand, N.1998. Indian Freshwater Microalgae, Bishen Singh
Mahendra Pal Singh, Dehradun. 93.

Arora, J. and N. K. Mehra2003. Seasonal diversity of
planktonic and epiphytic rotifers in the backwaters of the
Delhi segment of the Yamuna River, with remarks on new
records from India. Zoological Studies. 42:239 — 249.

Avila, I.R., C. Matsubara, P. Schot and L. Maltchik.2004.
Diversity and stability of phytoplankton in a shallow lake
associated to a floodplain system in the south of the Brazil.
Pesquisas Botanica., 55, 201-215.

APHA, AWWA, WEF, WPCF.1995. Standard methods for
the examination of water, sewage and industrial wastes .
20% Edn. American Public Health Association, Washington,
USA.

APHA. (2005). Standard methods for the examination of
water and waste water. 21% Edn  Washington DC, USA.

Battish, S.K. 1992. Freshwater zooplankton of India. Oxford
and 1BH Publishing Co., New Delhi. 233pp.

Bhuiyan, A. S., Haque, A.1984. Studies on the changes of food
habited in Mystus \vittatus (Bolch). (Bagridae:
Cypriniformes). Proc. 4" Nat.Zool. Bangladesh, 88-91.

Baumgartner, G., K. Nakataki, M. Cavcchiolo and M. S.
Baugartner.1997. Some aspects of the ecology of fish
larvae in floodplain of the high Parana river, Brazil.
Reve of Brazilian Zoology., 14: 551 — 563.

Bonecker, C.C., F. A. Lansac-Toha.1994. Qualitative study of
Rotifers in different environments of the high Parana river
floodplain (Ms), Brazil. Revista UNIMAR. 16-17.

Bhuiyan, A.S., Nessa, Q. 1998. Seasonal variation in the
occurrence of some zooplankton in a fish pond.
Bangladesh J. Fish. Res. 2 (2):201-203.

Bhuiyan, JR. and S. Gupta 2007. A comparative
hydrobiological study of a few ponds of Barak Valley,
Assam and their role as sustainable water resources.
J. Environ. Biol., 28: 799-802.

Dey, SC and Kar, D. 1987. Physico-chemical complexes of
water and soil in some ichthyologically potential tectonic
lake of Assam. J. Assam Sci.Soc. 30 (1): 1-11.

Dey, SC and Kar, D. 1994. Phytoplankton Dynamics of Lake
Sonein Assam. Bull Life Sciences, |V: 49-54.

Das, N., Bhuiyan, A.L. 1974. Limnoplankton of some inland
water of Dacca city. Bangladesh J. Zool. 2:47-51.

Das, SM., Srivastava, V.K. 1956. Some new observations on
plankton from fresh water ponds and tanks of Lucknow.
Indian Sci. Cult. 21(8): 466-467.

Desai, P.V. 1995. Water quality of Dhudsagar River at
Dhudsagar (Goa), India. Pollut. Res., 14, 377-382.

Desai, P.V. S.J. Godsae; S.G. Haker. 1995. Physicochemical
characteristics of Khanderpur River Goa, India. Pollut.
Res., 14, 447-454.

Duttagupta, S., Gupta, S. and Gupta, A. 2004. Euglenoid
blooms in the flood plain wetlands in Barak Valey,
Assam, North Eastern India. J. Environ. Biol., 25: 369-373.

Edmondson, W.T. 1959. Freshwater Biology 2™ Ed. John
Wiley and SonsInc., New York: 1-1248.

Ganesan, L. and Khan, R.A. 2008. Studies on Ecology of
Zooplankton in a Floodplain Wetland of West Bengal,
India. In Sengupta, M. and R. Dawani (Eds) Proceedings
of Taal2007: The 12" World lake Conference: 67-73.

Jackson, M.L. 1973. Soil Chemical Analysis, Prentice Hall of
India Pvt. Ltd. (New Delhi), 498.

Jha, P. and Barat, S. 2003. Hydrobiological study of Lake
Mirik in Darjeeling, Himalayas. J. Environ. Biol., 24: 339-
344.

Kar, D and Barbhuiya, MH. 2002. An account of Zooplankton
of Chatla Haor wetland in Assam. Environment and
Ecology (Submitted).

Kar, D and Barbhuiya, MH. 2004. Abundance and diversity of
zooplankton in Chatla Haor, a floodplain wetland in Cachar
district of Assam. Environment and Ecology, 247-248.

Khan, M.A. 1987. Observations on zooplankton composition,
abundance and periodicity in two floodplain lakes of
Kashmir Himalayan valley. Actahydrochem. Hydrobiol,
15: 176-174.

Khan, R.A. 2002. The ecological and faunal diversity of two
ox-bowlakes of southeastern West Bengal. Record
Zoological Survey of India. Occasional Paper. No. 194:1-
104.

Khan, R.A. 2003. Faunal diversity of zooplankton in
freshwater wetlands of south-eastern West Bengal. Record
Zoologica Survey of India. Occasional Paper. No. 204:1-
107.

Laskar, BA; Das, S.; Nath, D.; Kar, D. 2002. Ecological
studies in Puneer Haor Wetland in Cachar district of
Assam with special emphasis on Aquatic macrophytes,
ichthyofauna and wetland birds. Conservation Forum
Journal, 1: 25 p.

Michael, R.G. and Sharma, B.K. 1998. Indian Cladocera
(Crustacea: Branchiopoda: Cladocera) Fauna of India and
Adjacent countries. Zoological Survey of India. 262pp.

Neves, |.F., Recha, O., Recha, K.F. and Pinto,A.A. 2003.
Zooplankton community structure of two marginal lakes of
the river Cuiaba (Mato Grosso, Brazil) with analysis of



3062

International Journal of Current Research, Vol. 5, I ssue, 10, pp.3058-3062, October, 2013

Rotifera and Cladocera diversity. Brazilian Journal of
Biology.63: 1-20.

Prasad, B.B. and Singh, R.B. 2003. Compositions, abundance
and distribution of phytoplankton and zooplankton in a
tropical water body. Nat.Envin.Pollut. Technol. 2: 255-258.

Rai, D.N. and Dutta Munshi, JM. 1988. Ecological
characteristics of chaurs of North Bihar. Wetlands-Ecology
and Management.2: 88-95.

Rajagopal, T. 2010. Comparison of Physico-chemical
parameters and phytoplankton species diversity of two
perennial ponds in Sattur area, Tamil Nadu. Journal of
Environmental Biology, 31(5): 787-794.

Reay, P.J. and Kimaro, M.M. 1984 .Surface zooplankton
studies in Port Mombasa during the N. East Monsoon.
Kenyan J. Sci. and Tech. Ser. B5: 27-48.

Rocha, 0., Matsumura-Tundisi, T., EspindolaE.L.G.,
RocheK.F. and Rietzler,A.C. 1999. Ecologica theory
applied to reswervoir zooplankton, pp. 457-476. In:
Theoretical reservoir ecology and its application (Eds.:
Tundis J.G. and M.Straskraba). International Institute of
Ecology in Sao Carlos, Brazil.

Sanjar, L.R. and Sharma. U.P. 1995. Community structure of
plankton in Kawar lake wetland, Begusarai, Bihar: 1l
Zooplankton, Journal of Freshwater Biology, 7:167-175.

Sharma, B.K., and Michael, R.G. 1987. Review of taxonomic
studies on freshwater Cladocera from India with remarks
on biogeography. Hydrobiology, 145: 29-33.

Sharma, B.K. 1999a. Freshwater rotifers (Rotifera:
Eurotatoria). Zoological Survey of India. State Fauna
Series: Fauna of West Bengal. Part 11: 341-468.

Sharma, B.K., S. Sharma. 1999. Freshwater rotifers (Rotifera:
Eurotatoria). State Fauna Series. Fauna of Meghalaya.
4(9): 11-161.

Sharma, B.K., S. Sharma. 2001. Biodiversity of Rotifera in
some tropical floodplain lakes of the Brahmaputra river
basin, Assam (N. E. India). Hydrobiology. 446/447: 305-
313.

Sharma, B.K. 2005. Rotifera cosmmunities of flood plain lakes
of the Brahmaputra basin of lower Assam (NE India):
biodiversity, distribution and ecology. Hydrobiology.
533: 1-3.

Sharma, S., Sharma, B.K. 2008. Zooplankton Diversity in
Floodplain Lakes of Assam. Records of the Zoological
Survey of India, Occasional Paper No. 290.

Sharma, B.K. 2009. Diversity of Rotifers (Rotifera:
Eurotatoria) of Loktak lake, north-eastern India. Tropical
Ecology. 50: 277-285.

Sharma, B.K. 2010. Rotifera communities of Deepor Besl,
Assam, India: richness, abundance and ecology. Journal of
Threatened Taxa. 2: 1077-1086.

Sugunan, V.V. 1995. Floodplain lakes- a fisheries prospective.
In Howes, J.R. (Ed.) Conservation and sustainable use of
Floodplain Wetlands. Asian Wetland Bureau. Kuala
Lumpur. AWB Publication No. 113: 67-75.

Sukumaran, P.K. and Das, A.K. 2002. Plankton abundance in
relation to physicochemical features in a peninsular man-
made lake. Environ. Ecol.,20: 873-879.

Timms, R. M. and B. Moss. 1984. Prevention of growth of
potentially dense phytoplankton  populations by
zooplankton grazing in presence of zooplanktivorous fish
in  shalow wetland ecosystem. Limnology and
Oceanography. 29: 472-486.

Tiwari, R.L. and Vijayyalakshmi, R.N. 1993. Zooplankton
composition in Dharamtar creek adjoining Bombay harbor.
Indian J. Mar. Sci. 22: 63-69.

Welch, P.S. 1948. Limnology . McGraw-Hill Book Company
Inc. New Y ork. 218pp.

kkkkkk*k



