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‘ The present communication reveals the impact of Cladocera on water quality in Wular
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lake. The water is eutrophic as indicated by high nutrient levels. The Cladocera was
dominated by Chydoridae with the main contribution of Alona sp., Alonella sp. and

Key Words: Chydorus sp. Shallow sites support more Cladoceran members in comparison to other
Cladocera sites, and all the sites contain almost same species. Population density seems to be
Water quality governed by the influx of human interference and related to the nutrient enrichment
Waular lake and other abiotic factors including decaying organic matter, which provides food for
Eutrophication Cladocera.

INTRODUCTION

The Wular lakein thevalley of Kashmir, alargest freshwater |ake of India, hasasignificant roleto
play in the hydrographic system of the Kashmir valley by acting as predominant absorption basinfor
theannual flood water. Taking into consideration, the biological, hydrological and socio-economic
significance of the lake, it was included as a wetland of National importance in 1986 under the
wetlands programme of the ministry of Environment and Forests, Government of Indiaand in 1990
was designated as the wetland of international importance under the Ramsar convention (MOEF
1986, 1990). Wular lake (34°16 N-74°33 E) issituated in Bandipur district of Jammu and Kashmir
state. River Jnelum traversesthroughit entersat Gurur and leaves at Ningli Sopore (Fig. 1). Thelake
iswintering site for migratory birds, such as Commonteal, Pintail, Shoveller and others. Itisa sothe
important habitat for fish and contributes 60% of the fish yield of Kashmir valley. Presently, large
areaof thelake encroachmentshasresulted in converting vast catchment areainto agricultural land.
Pollution from fertilizers, animal wastes and untreated wastes entering the lake have led to the dete-
rioration of the lake and siltation resulting in reduction of the lake area with mean depth not more
than 3m that posesthreat to its extinction.

STUDY AREA

Data have been collected from five sites of the lake (Fig. 1). Site 1 is Gurur where the river Jnelum
entersthe lake; the site receivesheavy |oad of domestic pollution ashuge population liesto the close
vicinity of the site. Site 2 liesat the north of lake closetothe village L aharwalpur. Site 3 isAshtingoo.
Site 4 is Wutlab, which lies close to the hills of Baba Shakurdin shrine, and site 5 isNingli which
represents the exit of Wular lake where the 1ake merges into the River Jhelum which isthe main
feeding channel of the lake traversing through it asit entersthelake at Ste1 and leavesat site 5.
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Fig. 1: Location and map of Lake Wular.

MATERIALS AND METHODS

Water samples were collected monthly during March 2002 to February 2004 in one litre polythene
bottle from the pre-selected stations (Fig. 1) differing in water depth, vegetation and other biotic
characteristics. Analysis of water samplesfor different physicochemical characteristics was made
according to standard methods of APHA (1998), Golterman & Clymo (1969) Mackereth (1963) and

EPA (1976).
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Table 1: Physicochemical characteristics of Wular lake (2002-2004).

Parameters Sitel Site2 Site3 Sited Siteb Mean SE
Air temperature (°C) 8-31.5 9.5-30.5 9-30 9-34 9-32.5 20.39 1.00
Water temperature (°C) 5.5-28 5.5-275 5.5-27 5.5-29.5 6-28 17.17 1.01
Water depth (m) 0.23-1.6 0.43-1.65 0.48- 1.65 0.68-1.65 0.73-2.6 1.02 0.07
Transparency (m) 0.55-0.325 0.145-0.750 0.225-0.700 0.290-0.610 0.300-0.825 0.39 0.021
Conductivity (uSat 25°C)  133-329 73-239 100-226 108-266 108-258 190.62 7.73
pH (Units) 7.07-7.31 7.1-76 7.0-75 7.2-75 71-7.7 7.35 0.02
D.O. (mg/L) 3.3-84 59 41-92 4.2-8.9 5.4-9.0 6.8 0.20
Free CO, (mg/L) 2-4 1-35 1-35 15-35 1-4 19.24 0.11
Alkalinity (mg/L) 50-180 53-170 62-135 55-150 75-174 10156 431
Chloride (mg/L) 19.5-32 18.5-28 18-26 18.5-27.5 15-245 19.24 0.53
Total hardness (mg/L) 66-195 40-150 53.2-170 52-148 41-205 11058 5.01
Calcium hardness (mg/L)  21.65-61 19-33.92 18.67-45.95 19.4-4848 39 36.57 3.54
Magnessium (mg/L) 13.29-37.25 5.18-2897 6.34-32.11 7.74-255 5.79-37.94 19.18 0.95
Ammonia (ug/L) 73.5-107.5 65-99 68- 97 68- 96.5 63-95 81.22 1.49
Nitrate (ug/L) 240-428 205-390 218-320 207-438 183-305 28415 847
Ortho-phosphate (ug/L) 82.5-145 72.5-140 75-1425 72.5-150 725-1025 98.09 2.56
Total phosphate (ug/L) 195-290 165-328 170-310 175-295 125-223 22952 575

The Cladoceran sampleswere collected by filtering |ake water through a planktonic net of bolt-
ing silk. The sieved residue was preserved in 4% formalin in a bottle and the samples were then
reduced to 15, 30 mL by centrifugation. Enumeration of plankton was done by taking 1 mL of
sub-sample in a Sedgwick Rafter chamber and counting its entire contents to obtain the statistical
accuracy. Theresultshave been expressed asindividuals/L. Theworksof Edmondson (1959), Penak
(1978) and Michael & Sharma (1998) were consulted for identification.

RESULTS AND DISCUSSION

The physicochemical characteristics of Wular |ake are presented in Table 1. Water temperature de-
picted slight variation. Minimum temperature was recorded in January, and maximum in July-Au-
gust that can be correl ated with the solar intendity, which variesfrom season to season. Thetempera-
ture of the lake reveal ed negative correl ation with dissolved oxygen, alkalinity, hardness, but posi-
tive correlation with lake depth (Table 2) aswith the increase in temperature the decomposition rate
gets increased thereby reducing the oxygen carrying capacity of the lake water. However, the in-
creasein temperature resultsin melting of ice from the snow covered glaciersresulting increasein
|ake depth. Lake depth and Secchi disc transparency varied from minimum at site 1 to maximum at
Site 5 on account of presence of high decomposition rate, luxuriant macrophytic growth and high
pollutionload at site 1 but |east at site 5 duetoitslotic nature and complete absence of macrophytic
vegetation at Ste 5. A dight difference wasrecorded in carbon dioxide concentration, while pH was
dlightly neutral during course of the investigation, which may be probably due to the production of
salicylic acid by the hydrolysis of silicatesin the rock beds of the catchment area (Zutshi et a. 1980).
The overall conductivity of the lake was high, however, it was comparatively higher at site 1 as
compared to other sitesthereby depicting high concentration of el ectrolyteson account of maximum
anthropogenic pressure at site 1. Nitrate and phosphate was high during the course of investigation
depicting positive correlation with conductivity and negative correl ation with dissol ved oxygen and
alkainity (Table2).
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Table 2: Correlation of different physicochemical parametersin Wular lake (2002-2004).

Parameters D.O. Alkalinity Hardness Conductivity Depth
Water temperature  -0.76 -0.29 -0.3 -0.09 0.196
Co, -0.34 -0.27 -0.04 0.09 -0.023
pH 0.24 0.13 -0.26 -0.42 041
Transparency -0.07 0.8 -0.11 0.17 0.36
NO, -0.69 -0.23 -0.07 0.17 -0.22
PO -0.59 0.2 -0.21 0.19 0.22

4

Table 3: Classification of Cladocerafound in Wular lake.

Family: Sididae
Diaphanosoma exisum
Pseudosida bidentata
Sda crystallina
Family : Daphnidae
Ceriodaphnia cornuta
C.reticulata
C. quadriangula
Daphnia carniata
D. longispina
D. hyalina
D. magma
D. obtuse
D. pulex
Scapholebris kingi
Simocephalus expinosus
S ventulus
Family: Bosminideae
Bosmina coregoni
B. longirostris
Family: Moinidae
Moina daphnia
M. micrura
Family: Microthricideae
Macrothrix laticornis
M. spinosa
Family: Chydoridae
Chydorus faviformis
C. sphaericus
Pleoroxus denticulatus
P. laevis
P. similis
P. trigonella
Graptolebristestudinaria
Alona davidi
A. intermedia
A. rectangula
Alonella exisa
A. nana
Leydigia sp.
Family: Leptodorideae
Leptodora sp.
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On account of increase in agricultural intensification along the lake borders, by and large the
input of domestic wasteinto thelake isalso responsiblefor the lake deterioration, which can also be
coincided with higher concentration of chloridein the lake (Tablel).

Cladoceran population comprises of 35 species represented by seven families, which include
Sididae, Daphnidae, Bosminidae, Moinidae, Macrothricidae, Chydoridae and Leptodoridae
(Table 3). Chydorideae was the prominent group with maximum number of species followed by
Daphnideae, and the groupswere present at all thesitesbut vary in popul ation density on account of
variations in the physicochemical characteristics of the lake. The presence of Chydorus sp.,
Graptolebris testudanaria and Pleuroxis sp. is indication of eutrophication and the results are in
agreement with Patalas(1970) and Hakari (1967, 1977). However, Gulati (1972) reported that Bosmina
longirostris survivesfrom oligo to eutrohic conditions. In the valley lakesthe dominance of Chydorus
sphaericus, Graptolebristestudanaria, Alona rectangula and Alona exisa has been reported by Raina
(1981), Yousuf et al. (1983) and Balkhi (1983, 1988). Balki & Yousuf (1992) reported Alona
monocantha, Chydorus sphaericus, B. longirostris, Diaphanosoma brachyurum, Graptolebris
testudanaria, Macrothrix sp. and Pleuroxis trigonellusin meso and eutrophic lakes. Wanganeo &
Wanganeo (2006) reported Chydorus sphaericus, Graptol ebristestudanaria, Macrothrix sp., Moina
sp., Camptocercusretirostris, Pleuroxisdenticulatus and Pleuroxissp. in eutrophic lakes of Kashmir
Himalayas.

Eutrophication is the direct result of human interference in the watershed by use of fertilizers,
domestic wastes and faecal matter, which directly findsitsway into River Jnelum, the main feeding
channel and source of water for the Kashmir valley thereby allowing the tones of wastesto enter the
Waular lake and posing threat to its extinction by effecting its aguatic biodiversity, in general, and
fish in particular. The results of physicochemical parameters revealed that the lake is moving to-
wards deterioration, which has adverse impact on the growth and devel opment of the fisheries, in
general, and senditive specieslike Schizothorax in particul ar so the timely measures should be adopted
to conserve the world famouswaterbody from extinction.
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