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ABSTRACT

The Wular Lake was a valuable economic resource of the Kashmir but due to anthropogenic pressures such as
refining, vehicular emissions, agricultural operations, sewage discharge, and waste disposal , encroachment
over open water area and entry of sewage and disturbance in the catchment area have affected water quality
and consequently its zooplankton potential adversely and also causes negative effects on the health of the
organisms. The occurrence and abundance of zooplankton depends on the productivity of the lake, which in turn
is influenced by physico-chemical parameters and the level of nutrients in the water body. The abiotic factors
and nutrient status of water body play an important role in governing the production of zooplankton which is
the natural food of many species of fishes and also provide the necessary amount of protein for the rapid growth
of larval carps The present literature review the effect of pollution on zooplanktons, includes water quality,
pesticide, chemical miscellaneous and physical pollution. The present study will also reveal the impact of de-
weeding and the magnitude of threat imposed by discharges from anthropogenic activities to the ecology of the
lake, so that possible conservative measures could be undertaken to restore the aquatic life.
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I.INTRODUCTION

The Wular wetland is located in rural area in the north-west region about 50 km from Srinagar city, in the
district of Bandipora, Jammu and Kashmir. It lies in the flood-plains of Jhelum River (34°16"-34°20"N lat. and
74°35°-74°44°E long.) at an altitude of 1580m above msl. Wular Lake is one of the largest freshwater lakes in
Asia. It plays a significant role in the hydrological functions of the Kashmir Valley by acting as a huge
absorption basin for the annual flood waters. This was included as a wetland of national importance in 1986 by
the Ministry of Environment and Forests, Government of India and subsequently this became one of the 23
Indian wetlands designated as a wetland of International importance in 1990 by the Ramsar Convention (IUCN—
1971). The Jhelum empties into Wular Lake at Banyari Bandipora and the river outflows at Sopore (Baramulla).
In an aquatic ecosystem the life of aquatic biota is closely dependent on the physical, chemical and biological

characteristics of water, each of which directly acts as a controlling factor. Therefore, for understanding the
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dynamics of an organism, a population or a community, knowledge of both the organism and its environment is
required. It is in this backdrop of the rich biodiversity of the world famous Wular lake, a Wetland of
International Importance confronting a number of anthropogenic stresses, the present study on zooplanktons, an
important community of plankton in terms of its diversity and abundance has been undertaken during April to
September 2017 with a view to obtain the baseline data on such an important group of animals serving as an
important link in the aquatic food chain and being very good and sensitive bio indicators to monitor the trophic

status of the water body forms vary in their relative abundance.
I.MATERIALS AND METHODS
2.1 Water sampling

The study of physico-chemical parameters of water samples of Wular Lake was carried for a period of six
months. Physico-chemical analysis of water samples was done using standard methods . Air and water
temperature was measured by mercury bulb thermometer (0C); electrical conductivity, TDS, salinity, pH were
measured by Century water/ soil analyser kit, CMK 731; turbidity was observed by turbidity meter , DO, BOD
by titration method.

2.2 Zooplankton sampling;

Zooplankton samples were collected between April to September 2017 from the different study sites by filtering
100 liters of water through a net from the littoral as well as the limnetic zones of the lake in every month. The
samples were collected in clear polyvinyl bottles and preserved in 5% formalin. Identification of the taxa were
made by using different keys (Koste, 1978[1]; Edmondson; 1992[2]; Segers, 1995[3]; Sharma and Sharma,
2008[4]). Bray-Curtis analysis was performed by the software Biodiversity Pro to predict the similarity between
the sites The identification was done with thehelp of keys given by Ward and Whipple,1959[5], Mellanby
1963[6], Pennak ,1978[7] and Tonapi ,1980[8].

1. RESULTS AND DISCUSSIONS

The physico-chemical features of water are summarized in Table 1

S.No Parameters Value

1 PH 8.01+£0.20

2 Calcium 33.18+9.45
3 Total alkanity 81.38+12.01
4 Temperature 19.01+1.01
5 DO 4.2+41.33

6 Chloride 20.77+1.20
7 Magnesium 17.90+4.05
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Total phosphorus 1.01+0.78

The pH recorded during the present study 8.01+ 0.20 is an indicative of alkaline nature of water. The water
temperature was observed as 19.01+1.01 °C (Table 1). Surface water temperature is one of the most important
parameter as it influences inborn physical qualities of water . Low concentration of DO indicates the presence of
organic matter in water Lower alkalinity values at site can be attributed to the copious growth of macrophytes
(Duggan et al., 1998; 2001)[9]. The total alkalinity showing that the water is moderately hard. The rich chloride
contents in the Lake indicate the presence of organic pollution. Overall, the Wular lake water is alkaline,

moderately hard and nutrient rich.

During the entire study period, 10 rotifers represented by 4 families were recorded. . Among the reported
families, Brachionidae and Lecanidae were the most dominant, perhaps due to their adaptability to diverse and
harsh environmental conditions (Pejler 1977[10]; Shiel et al. 1998[11]; Nandini et al. 2007[12]; George et al.
2011)[13]. Segers, 1995[14] opined that Lecanidae is the second largest family among rotifers with about 160
valid species. Further, Rotifers showed a prominent growth peak in summer in terms of population density in
par with high abundance of macrophytes (Ferreiro et al., 2011[15]; Sousa et al., 2011,[16]. Similar summer
peaks in terms of density were observed by many workers (Sharma and Srivastav; 1986[17]; Duggen et al.,
1998[18]; Bruno et al., 2005[19]; School and Kiss, 2008[20]; Ezhiliet al., 2013[21]. However, some workers
have reported population peaks in late summer and early autumn (Whitman et al., 2004[22]; Castro et al.,
2005[23]; Paulose and Meheshwari, 2007[24]. Further, Shyeshefer et al., 2008[25] attributed high rotifer peak in
summer to high temperature, long ph. A total of 8 species of copepods belonging to three families (Cyclopoida
with 4 species, Calanoida and Harpticoida with one species each) were identified (Table 3). Cyclopoids
predominated over calanoids in the present study. This is quite expected as the wetland under study is weed
infested. Rundle and Ormerod (1992., [26]) also found the abundance and richness of cyclopoids in wetland
with high weed infestation. Boxshall and Jaume 2000[27] opined that Cyclopoids are one of the most con-
spicuous and diverse group of freshwater copepods and tend to have wide distributional patterns with many
species being cosmopolitan in nature (Reid,1998,[28]). Many studies suggest that species of the family
Cyclopoida tend to increase stronger with eutrophication than species of Calanoida (Gliwicz, 1969[29]; Patalas,
1972[30]; Straile and Geller, 1998[31]; Anneville et al. 2007[32]). This variability in diapause strategies has
been observed in a variety of species and is suggested to be induced by environmental conditions. Further,
zooplankton use a variety of environmental parameters such as temperature (Marcus, 1982[33]), photoperiod
Hairston and Kearns, 1995[34]; Alekseev et al., 2007[35] and food quality to optimize the timing of diapause
initiation and/or termination. Furthermore, maternal effects might also be important for the production of
diapausing stages (La Montagne and McCauley, 2001[36]). However, high predation pressure can be ultimate
cause of lower population density at all biotopes. Diversity indices are important tools for ecologists to
understand community structure in terms of richness, evenness or total number of existing individuals

underlying the basis of diversity indices (Wilhm and Dorris[37]).
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Table 2.Rotifera Enumeration for the month of April to September 2017
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ROTIFERA Apr May June July Aug Sep
Family Brachionidae

1 Platyias patulus ( O. F. Muller, + + + + - +
1786)

2 Anuraeopsis sp. + + + + + _

3 B. calyciflorus (Ehrenberg, 1838) + + + - + +

4 Brachionus sp + + + + + _
Family Lecanidae

5 Lecene sp. + + + + + T

6 Monostyla sp. + - + - - +

7 Monostyla bulla (Gosse, 1867 - + + + + -
Family Filiniidae

8 Filiniasp. + + + + + +

9 Filinia terminalis(Plate, 1886) - - - + N T
Family Mytilinidae

10 Mytilina sp. + + + - - -
Grand Total 8 8 9 7 6 6

+ = present, - = absent

Table 3. Copepoda Enumeration for the month of April to September 2017

S.No | COPEPODS Apr May June July Aug Sep
Cyclopoida

1 C. vicinus + + + + - +

2 C. panamensis - - + - - T

3 C. latipes + + + - + +

4 Cyclops bicolor + - - - + -

5 Paracyclops affinis - - + + n ;

6 Eucyclops agilis - + + + + +
Calanoida

7 Bryocamptus minutes + + + + + +
Harpacticoida

8 Diaptomus sp. + - - - - +
Grand Total 5 4 6 4 5 6

+ = present, - = absent
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The various anthropogenic pressures along the catchment area have adversely affected the zooplankton density
in the lentic and lotic water systems of Kashmir (Khan 2004[38]). The various anthropogenic threats have been
observed during the study period like non-point pollution from agriculture field with insecticides, pesticides,
weedicides and chemical fertilizers is a major concern to this wetland. It is noted that during the present study
wetland receives domestic sewage from adjoining villages and cities and the introduction of pesticides and
weedicides have also been established well into this wetland posing a major threat to its fauna. However, over a
period of one decade, there has been a decline in the number of taxa of rotifera in the Lake However, during

the studied period from April to September 2017, the zooplankton diversity has shown a considerable decrease

over a period of time.

IV.CONCLUSION

The results can conclude that the rotifers were abundant during warm environmental conditions and were
abundant in sites having high anthropogenic pressures suggesting that these animalcules act as bioindicators to
assess the trophic status of wetland. Further, the distribution and diversity of rotifers and copepods are
controlled by combination of both physical as well as biological factors. The study of Wular Lake indicates that
lake is under anthropogenic pressure from the various sources like tourism, construction, sewage and domestic
waste, agricultural runoff. Therefore, it can be concluded that change in topography, lacustrine ecology and
human activities is resulting in acceleration of the process of eutrophication which is deteriorating the water
quality of Wular lake and in turn, affecting the health and well being of the inhabitants living in the vicinity.
Thus, proper management strategies and environmental monitoring of lake water quality is very important and
highly recommended in order to control its further deterioration Several measures are being taken to restore the
pristine glory of the wular back. However, few measures adversely affect the Lake ecology in general. The
machines in place for the removal of nutrient rich sediments and aquatic plants from the Lake resulted into loss
of biodiversity as is evident from this study. The use of mechanical de-weeder has also resulted into the loss of
species diversity of Zooplankton in the Lake over a period of time. The entry of untreated sewage, agricultural
run-off from the floating gardens and solid waste within and outside into the Lake water has resulted in nutrient
enrichment of the water that has led to luxuriant growth of aquatic plants. In the recent past reduction/erratic
precipitation levels has led to decrease of fresh water entry into the Lake. At present, there is a very little control

over point and non-point source of pollution and the lack of public participation have also resulted into

deterioration of the Wular lake water.

REFERENCES

[1] Koste, W. (1978). Rotatoria Borntraeger, Berlin, 673p

[2] Edmondson, W T. 1992. Freshwater Biology . 2nd edition. John Wiley and Sons Inc., p 1248.

[2] Edmondson WT (1992). Ward and Whiple Freshwater Biology. 2nd ed. Intern. Books and Periodicals
Supply Service, New Delhi

599 |Page




International Journal of Advance Research in Science and Engineering Q
Volume No.07, Special Issue No.04, March 2018 IJARSE
www_iiarse_com ISSN: 2319-8354

[3] Segers, H. 1995. Rotifera 2: The Lecanidae (Monogononta). In: Guides to the ldentification of the
Microinvertebrates of the Continental Waters of the World 9 (eds. H.J.F. Dumont and T. Nogrady). SPB
Academic Publishing, The Hague, the Netherlands. 226 pp.

[4] Sharma, S. and B.K. Sharma (2008). Zooplankton diversity in floodplain lakes of Assam. Records of the
Zoological Survey of India, Occasional Paper No. 290:1-307. 58. Sharma, B.K. 2000. Rotifers from some
tropical flood-plain lakes of Assam (N. E. India). Tropical Ecology, 41(2): 175-181.

[5] Mellanby, H. 1963. Animal life in fresh water' 6th edn.Chapman and Hall Ltd. London.

[6] Ward H.B. and Whipple, G.C. 1959. Fresh water biology,2ndEdn., John Wiley and Sons, New York, USA.

[7] Pennak, R.W. 1978. Freshwater invertebrates of theU.S. 2nd John Wiley and sons Inc, New York

[8] Tonopi, G.T. 1980. Fresh water animals of India—Anecological approach. Oxford and IBH Publishing Co.
New Delhi.

[9] Duggan, 1., Green, J., Thomasson, K. and Shiel, R. 1998. Rotifers in relation to littoral ecotone structure in
Lake Rotomanuka, North Island, New Zealand. Hydrobiologia, 387/388.

[10] Pejler, B. (1987). Bruno Bérzins in memoriam 19091985. Hydrobiologia 147:1-2

[11] Shiel, R.J., Green, J.D and Nielsen, D.L. (1998). Floodplain diversity: Why are there so many species?
Hydrobiologia, 387/388:39-46 D0i:101023/A:1017056802001

[12] Nandini, S., Sarma, S.S. and P. Ramirez-Garcia. 2007. Seasonal variation of zooplankton from a drinking
reservoir (Valle de Bravo). p.4:75-86. In: Mexico in Adances in Fish and Wildlife Ecology and Biology,
(B.L. Kaul, ed.) Trinagar, Delhi: Dya Publishing House

[13] George, G., C.R. Seeraj, and D.S. Roy. 2011. Brachionid rotifer diversity in Andaman waters. Indian
Journal of Geo-Marine Sciences 40(3): 454-459. 20

[14] Segers, H. 1995. Rotifera 2: The Lecanidae (Monogononta). In: Guides to the ldentification of the
Microinvertebrates of the Continental Waters of the World 9 (eds. H.J.F. Dumont and T. Nogrady). SPB
Academic Publishing, The Hague, the Netherlands. 226 pp.

[15] Ferreiro, N., Feijod, C., Giorgi, A. and Leggieri, L. (2011). Effects of macrophyte heterogeneity and food
availability on structural parameters of the macro invertebratecommunityina Pampean stream.
Hydrobiologia 664, 199-211

[16] Sousa, W.T.A., Thomaz, S.M. and Murphy, K.J. (2011). Drivers of aquatic macrophyte community
structure in a Neotropical riverine lake. Acta Oecologia 37: 462-475.

[17] Sharma, J.P and Srivastava, J.B. (1986). Ecological observations on rotifer fauna of some freshwater ponds
of Jammu (J and K). India Geobios new reports 5: 6-10.

[18] Duggan, I.C. Green, J.D. and Shiel, R.J. 2001. Distribution of rotifers in North Island, New Zealand and
their potential use as indicator of lake trophic state. Hydrobiologia, 446: 155-164

[19] Bruno, J.F,Fridley J.D, Bromberg K. D, and Bertness, M.D. 2005. Insights into biotic  interactions from
studies of species invasions.p.1+33-40.In: Species Invasions: Insights into  Ecology, Evolution, and

Biogeography (D.F. Sax, J.J. Stachowicz, S.D. and Gaines, eds). Sinauer, Sunderland.

600 | Page




International Journal of Advance Research in Science and Engineering Q
Volume No.07, Special Issue No.04, March 2018 IJARSE
www.iiarse_com ISSN: 2319-8354

[20] Scho Il, K. and Kiss, A. (2008). Spatial and temporal distribution patterns of zooplankton assemblages
(Rotifera, Cladocera, Copepoda) in the water bodies of the Gemenc floodplain (Duna-Drava National
Park, Hungary). Opusc Zool Budapest 39: 65-76.

[21] Ezhili, N., Manikandan, R. and Ilangovan, R. (2013) Diversity and seasonal variation of zooplankton in
Ukkadam lake, Coimbatore, Tamil Nadu, India. International Journal of Current Research 5(8): 2091-
2094

[22] Whitman, R., Nevers, B.M., Goodrich, L.M., Murphy, C.P and Davis, M.B. (2004). Characterization of
Lake Michigan coastal lakes using zooplankton assemblages. Ecological Indicators 4: 277-286

[23] Castro, B.B. Antunes, S.C. Pereira, R. Soares, A.M.V.M and Gongalves, F. (2005). Rotifer community
structure in three shallow lakes: Seasonal fluctuations and explanatory factors. Hydrobiologia 543: 221-
232.

[24] Paulose. P.V,Meheswari, K. (2007) Seasonal variation in zooplankton community structure of
Ramgarahlake, Jaipur. Rajasthan Proceeding of Taal 82-87.

[25] Shyeshefer, S., Mousavi, M. and Shirazi, F. (2008). Ecological study of Rotifera from Kor river, Fars, Iran
Journal of Environmental Biology 5: 29-37.

[26] Rundle SD, Ormerod SJ (1992).The influence of chemistry and habitat features on some microcrustacea of
some upland welsh streams. Freshwater Biol. 26(3): 439 — 452.

[27] Boxshall GA, Jaume D (2000). Making waves: The repeated colonization of fresh water by  copepod
crustaceans. Advances in Ecological Research, 31: 61-79

[28] Reid JW (1998). How ‘cosmopolitan’ are the continental cyclopoid copepods? Comparison of the North
American and Eurasian faunas with description of Acanthocyclops parasensitivus sp. (Copepoda:
Cyclopoida) from the U.S.A. Zoologischer Anzeiger, 236: 109-118

[29] Gliwicz ZM, Rybak JI (1976). Zooplankton. p. 69-96. In: Selected Problems of Lake Littoral Ecology (E.
Pieczynska, ed.). Uniwersytet Warszawski Press, Warszawa.

[30] Patalas K (1972). Crustacean plankton and the eutrophication of St. Lawrence Great Lakes. J. Fish. Res.
Bd. Can. 29: 1451-1462.

[31] Straile D, Geller W (1998). Crustacean zooplankton in Lake Constance from 1920 to 1995: Response to
eutrophication and reoligotrophication. Archiv fir Hydrobiology. (special issue Advances in Limnology)
53:255-274

[32] Anneville O, Molinero JC, Souissi S, Balvay G, Gerdeaux D (2007). Long-term changes in the copepod
community of Lake Geneva. Journal of Plankton Research, 29:49-59. Battish

[33] Marcus HN (1982). Photoperiodic and temperature regulation of diapause in labidocera aestiva (Copepoda:
Calanoida). Biol. Bull. 162(1): 45-52.

[34] Hairston NG, Kearns CM (1995). The interaction of photoperiod and temperature in Diapause Timing - A
Copepod Example. Biological Bulletin, 189:42-48.

[35] Alekseev VR, Destasio BT, Gilbert J (2007). Diapause in Aquatic Invertebrates. Springer,New
York.

601 |Page




International Journal of Advance Research in Science and Engineering Q

Volume No.07, Special Issue No.04, March 2018 IJARSE
www.ijarse.com ISSN: 2319-8354
[36] LaMontagne JM, McCauley E (2001). Maternal effects in Daphnia: What mothers are telling their offspring

and do they listen? Ecology Lett. 4:64-71
[37] Wilhm JL, Dorris TC (1968). Biological Parameters for Water Quality Criteria, Bioscience, 18(6): 477-481.

[38] Khan, T.A., “Limnology of four saline lakes in Western Victoria, Australia”. Limnologica, Vol. 33, pp.

327-339, 2003.

602 |Page




