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ARTICLE INFO  ABSTRACT
 

 

Siliserh Lake is an important water body of Rajasthan state. 
composed mainly of Crustaceans (particularly Copepoda and Cladocera) and Rotifers. Other plankton 
groups were also observed at low d
Plankton samples were collected by means of horizontal haul, using plankton net (No.25) with a mesh 
size of 55 µm. In the present study. The correlation between various physico
zooplankton groups were tested using Pearson
observed to be composed of 37 species belonging to 29 genera. Out of 37 species, 16 represented 
Rotifera, 6 Copepoda, 7 Cladocera, 3 Protozoa, 3 Ostracoda a
zooplankton varied between 12.44 x 10
species density was recorded in the monsoon season, while the summer season was characterized by 
maximum zooplankton density
hardness, Mg hardness, and free CO
Copepoda was the dominant group both in winter and summer season. So the present study
the fact that this freshwater lake remains oligotrophic during summer and winter season but becomes 
loaded with nutrients during monsoon season reaching eutrophic condition.
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INTRODUCTION 
 
Zooplankton community structure is potentially affected by
both “natural” lake water chemistry and lake morphology, and 
by anthropogenic changes in lakes and watersheds (Allan, 
1976; Brooks and Dodson, 1965). They provide an important 
food source for larval fish and shrimp in natural waters and in 
aquaculture ponds. Zooplankton are highly sensitive to 
environmental variation, as a result of which any change in 
their abundance, species diversity or community composition 
can provide important indication of environmental change or 
disturbance which could act as forewarning, when pollution 
affects food chain (Mahajan et al., 1981). Due to their short 
life cycle, these communities often respond quickly to 
environmental change. Zooplankton are major trophic link in 
food chain and being heterotrophic organisms they play a
role in cycling of organic materials in aquatic ecosystem. They 
play an integral role in transferring energy to the consumers; 
hence they form the next higher trophic level in the energy 
flow after phytoplankton. Therefore in view of importance of 
studies related to their distribution, ecological requirement and 
mode of reproduction, zooplankton have attracted the attention 
of several workers throughout the  world.  Siliserh 
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ABSTRACT 

Siliserh Lake is an important water body of Rajasthan state. In Siliserh Lake, zooplankton community 
composed mainly of Crustaceans (particularly Copepoda and Cladocera) and Rotifers. Other plankton 
groups were also observed at low density and frequency, such as Protozoa, Ostracoda and Insecta. 
Plankton samples were collected by means of horizontal haul, using plankton net (No.25) with a mesh 
size of 55 µm. In the present study. The correlation between various physico
zooplankton groups were tested using Pearson-Moment Correlation. Zooplankton population was 
observed to be composed of 37 species belonging to 29 genera. Out of 37 species, 16 represented 
Rotifera, 6 Copepoda, 7 Cladocera, 3 Protozoa, 3 Ostracoda a
zooplankton varied between 12.44 x 101 L-1 and 144.84 x 101 L-1

species density was recorded in the monsoon season, while the summer season was characterized by 
maximum zooplankton density. Total zooplankton density was found positively correlated with total 
hardness, Mg hardness, and free CO2 and negatively correlated with conductivity, TS, TDS of water. 
Copepoda was the dominant group both in winter and summer season. So the present study
the fact that this freshwater lake remains oligotrophic during summer and winter season but becomes 
loaded with nutrients during monsoon season reaching eutrophic condition.
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important water body of Rajasthan state. This Lake is a major 
source of potable water for the population of Alwar city of 
Rajasthan. Every year, about 4.814 MCM of water is 
discharged from the lake for irr
command area of 7.2 km2. Besides, this lake also has 
appreciable fish productivity potential. Total catch of fish from 
this lake was 1363.3 MT in the year 2010
productive area.  It is also a source of aesthetic pleasure and 
holiday recreation for tourists and local people by providing 
boating facilities. The lake also attracts a lot of migratory 
birds. But there is no report available on the zooplankton 
diversity of this Lake. The analysis of zooplankton dynamics 
can be used to infer the environmental conditions of this lake. 
By characterizing the zooplankton dynamics of this reservoir, 
the ecological or trophic status of the system can be assessed. 
This will allow an appropriate t
adverse conditions are indicated. The study will reveal the 
present condition of the lake water, its feasibility for irrigation, 
as well as drinking purpose. So, the present study is a step 
forward for taping the full potentiali
present study, an attempt was made to examine the seasonal 
variation of zooplankton community of Lake Siliserh.
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In Siliserh Lake, zooplankton community 
composed mainly of Crustaceans (particularly Copepoda and Cladocera) and Rotifers. Other plankton 

ensity and frequency, such as Protozoa, Ostracoda and Insecta. 
Plankton samples were collected by means of horizontal haul, using plankton net (No.25) with a mesh 
size of 55 µm. In the present study. The correlation between various physico-chemical parameters and 

Moment Correlation. Zooplankton population was 
observed to be composed of 37 species belonging to 29 genera. Out of 37 species, 16 represented 
Rotifera, 6 Copepoda, 7 Cladocera, 3 Protozoa, 3 Ostracoda and 2 Insecta. The total density of 

1 during the study period. Minimum 
species density was recorded in the monsoon season, while the summer season was characterized by 

. Total zooplankton density was found positively correlated with total 
and negatively correlated with conductivity, TS, TDS of water. 

Copepoda was the dominant group both in winter and summer season. So the present study validates 
the fact that this freshwater lake remains oligotrophic during summer and winter season but becomes 
loaded with nutrients during monsoon season reaching eutrophic condition. 
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important water body of Rajasthan state. This Lake is a major 
source of potable water for the population of Alwar city of 
Rajasthan. Every year, about 4.814 MCM of water is 
discharged from the lake for irrigation and used in culturable 

. Besides, this lake also has 
appreciable fish productivity potential. Total catch of fish from 
this lake was 1363.3 MT in the year 2010-11 in 2.7 km2 of 

It is also a source of aesthetic pleasure and 
holiday recreation for tourists and local people by providing 
boating facilities. The lake also attracts a lot of migratory 

there is no report available on the zooplankton 
analysis of zooplankton dynamics 

can be used to infer the environmental conditions of this lake. 
By characterizing the zooplankton dynamics of this reservoir, 
the ecological or trophic status of the system can be assessed. 
This will allow an appropriate treatment plan be devised if 
adverse conditions are indicated. The study will reveal the 
present condition of the lake water, its feasibility for irrigation, 

So, the present study is a step 
forward for taping the full potentiality of the water body. In the 
present study, an attempt was made to examine the seasonal 
variation of zooplankton community of Lake Siliserh. 
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MATERIALS AND METHODS 
 
Study area 
 
Siliserh Lake is situated nearly about 16km. away from Alwar 
city in southwest direction at 27o32'N latitude and 76o 9’ E 
longitude at an elevation of 661 m above MSL. This Lake was 
formed by constructing a dam nearly 12.19 m high and 304 m 
long thrown across a tributary of the River Ruparel by 
Maharaja Vinay Singh. He named the new Lake Siliserh in 
honour of his wife Seela and also built a beautiful lake palace 
overlooking the water in 1845 AD. Water spread area of the 
lake is 10.5 km2. Storage capacity is 13.93 MCM. It has an 
average depth of 8.71m. Catchment area of this Lake is about 
11.25 km2 of the Aravali hill range. The dam of lake is 
composite earthen dam consisting of earthen embankment with 
masonry face wall.  The catchment area drains mostly the 
Aravalli hill ranges. Some of the salient features of Siliserh 
Lake are presented in Table 1. 
 
Sample collection and estimations 
 
Limnological studies were carried out for a period of one year 
from July, 2010 to June, 2011. The water and plankton 
samples were collected during morning hours on monthly basis 
from five different locations (1-5) of Siliserh Lake in Alwar 
(Fig. 1). Zooplankton samples were collected by means of 
horizontal haul, using plankton net (No.25) with a mesh size of 
55 µm. For the study of zooplankton, the water samples were 
transferred to 500 ml polyethylene bottles. Then, 5ml Lugol’s 
iodine solution and 10-15 ml 4% formalin were added to it for 
fixation and preservation of planktonic cells. Zooplankton was 
preserved in 5% formalin and brought to laboratory. Plankton 
samples were identified with the help of Edmondson (1965), 
Needham & Needham (1978), Battish (1992) and APHA 
(2005). One ml of plankton sample was drawn and transferred 
to the Sedgwick Rafter counting cell for quantitative analysis. 
Each sample was counted five to eight times and average was 
taken for calculation. Density of plankton was calculated at 
each site, and expressed in No x 101 L-1.The frequency of 
occurrence of different zooplankton species is represented as: 
dominant (50% or more), common (between 10% and 50%) 
and rare (below 10%). 
 
The Correlation between various physico-chemical parameters 
were tested using Karl Pearson’s Correlation formula (Pearson 
Product Moment Correlation Coefficient) as follows: 
 

 
 
Where, 
N= Number of observation 
X= Variables of series X 
Y= Variables of series Y 
The statistical calculations were based on Ipsen & Feigl (1970) 
method. 
 

 

Where, 
n = Number of observation 
r = Correlation coefficient 
Degree of freedom (df) = n-2 
 
Significance: -‘t’ values were signified by Ipsen and Feigl 
(1970) formula for significance test. The probability ‘p’ for 
obtaining ‘t’ value for a given degree of freedom was 
determined by comparing the ‘t’ values with probability for a 
given degree of freedom.  Then ‘p’ values are signified 
according to the following conventions- (Significant level for 
Correlation(r) value) 
 
p < 0.01   ;   Highly significant 
p < 0.05   ;   Significant 
p > 0.05   ;   Non-significant 
 
Diversity index H’ (Shannon and Weaver, 1949) was 
calculated for zooplankton. The results are statistically 
analyzed and presented graphically. 
 

RESULTS AND DISCUSSION 
 
Zooplankton play an integral role in transforming energy to the 
consumers; hence, they form the next higher trophic level in 
the energy flow after phytoplankton and have often been used 
as indicators of the trophic status of water bodies (Verma and 
Datta Munshi, 1987). The density of zooplankton varied 
between 12.44 cells X 101 L-1 and 144.84 cells X 101 L-1 
depending upon season to season.  It is apparent from the data 
that the maximum density of zooplankton was recorded during 
the summer season and minimum during rainy season (Fig.2, 
Fig.3).  The average zooplankton count of all the sites taken 
together showed a peak in each season: monsoon (July), winter 
(December) and summer (April), but the summer peak was 
more prominent than the other two. Summer peak                          
was coincided with a peak of phytoplankton also (Sarma et al., 
2011). The net zooplankton species increased in abundance 
during summer, probably corresponding to water quality, 
decaying vegetation, increased levels of organic matter in the 
lake during this time (Jacoby and Greenwood, 1989; 
Srivastava et al., 1990; Coman et al., 2003). Zooplankton 
density was found positively correlated to temperature, total 
hardness, Mg hardness and free CO2 whereas negatively 
correlated with conductivity, TS and TDS of water. Correlation 
between various physico-chemical factors and zooplankton 
groups is shown in Table 2. The density and diversity of 
zooplankton are controlled by several physico-chemical factors 
of water (Quasim, 1979; Nair et al., 1983). Among these 
factors temperature exhibited the greatest influence on the 
periodicity of zooplankton (Battish and Kumari, 1986). At high 
temperature the multiplication, reproduction and metabolic 
activities of zooplankton increased resulting in their abundant 
growth (Morales-Baquero et al., 2006). High organic matter, 
hardness, conductivity and increase in alkalinity also played 
important roles, directly or indirectly to control zooplankton 
growth (Byars, 1960). Though water temperature was high 
during monsoon, yet the zooplankton density was minimum 
during this season. This may be due to high water level in 
monsoon as compared to summer which minimized the density 
of organisms (Takamura et al., 1989).  
 
The zooplankton community of Siliserh Lake was represented 
by six groups i.e. Rotifera, Copepoda, Cladocera, Protozoa, 
Ostracoda and Insecta. In the present study zooplankton 

Student test (t) 

r 

1-r2 

x  n-2  
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population was observed to be composed of 37 species 
belonging to 29 genera. Out of 37 species 16 represented 
Rotifera, 6 Copepoda, 7 Cladocera, 3 Protozoa, 3 Ostracoda 
and 2 Insecta as depicted in Table 4. Total zooplankton 
diversity was 11 in Febrauary 2011 and 20 in November 2010. 
In Siliserh Lake, zooplankton community composed mainly of 
Crustaceans (particularly Copepoda and Cladocera) and 
Rotifers. Other plankton groups were also observed at low 
density and frequency, such as Protozoa, Ostracoda and 
Insecta. In terms of percentage, Copepoda was the most 
dominant form followed by Rotifera, Cladocera, Protozoa, 
Ostracoda and Insecta on yearly basis. It is apparent from the 
result that numerically Copepoda was dominant for 8 months 
from November to June while Rotifera was dominated during 
August to October. Copepoda was represented by 6 species 
belonging to 5 different genera, its contribution varied between 
10.49% in October 10 and 79.14% in June 11 towards the total 
density of zooplankton. Copepoda was found to be the most 
dominant group in the Siliserh Lake during both summer and 
winter season (from November to June). It shows that 
Copepoda favours more stable environment and generally 
regarded as pollution sensitive taxa as they disappear in 
polluted waters Das et al. (1996). This group exhibited highest 
peak at all station during the month of April, the peak values 
ranging between 2.74 cells X 101 L-1 and 102.14 cells X 101    
L-1. In many other Indian water bodies, Copepoda was found 
dominant during summer (Shyam, 1991; Varghese and Naik, 
1992). It may probably be due the presence of certain 
carotenoids in the body of Copepoda which provided them 
protection against sunlight (Hairston, 1976). Other studies 
have indicated carotenoids as a source of stored energy in 
Copepoda (Ringelberg, 1980; Dussart and Defaye, 1995). 
Copepoda cannot synthesize carotenoids, but obtain them by 
eating algae or other zooplankton (Hairston, 1976). A large 
fraction of Copepoda population of Siliserh Lake consisted of 
Calanoid, mainly Diaptomus kenai and Limnocalanus sp. 
followed by Harpacticoida as Canthocamptus sp. but 
Cyclopoida were found in lesser number. Even though 
phytoplankton density was low in winter season, Calanoid 
Copepoda was in good numbers as compared to Cyclopoida. It 
may be due to the tendency of Calanoid to remain dominant 
during low food concentration and are highly resistant to 
starvation relative to Cyclopoida (DeMott, 1989). Diaptomus 
sp. was dominant among Copepoda in Siliserh Lake during the 
study period except September and October. The lake was 
slightly in eutrophic condition during September due to 
nutrients enrichment followed by Cynophycean bloom. 
Diaptomus sp. was reported to be highly sensitive to pollution 
(Mahajan et. al.  1981). One of the possible reasons for the 
dominance of Diaptomus sp. may be due to the omnivorous 
nature of this species and put effects on herbivorous 
zooplankton and phytoplankton (Brett et al., 1994). 
 
Copepoda was directly correlated with pH (r = 0.65; p<0.05), 
conductivity (r = 0.68; p<0.05), total hardness (r = 0.77; 
p<0.01), Ca hardness (r = 0.62; p<0.05), Mg hardness (r = 
0.72; p<0.01) and inversely correlated with TDS (r = -0.66; 
p<0.05) and TS (r = -0.67; p<0.05). Correlation between various 
phytoplankton and zooplankton groups is shown in Table 3. It is 
apparent from this table that Copepoda also had a positive 
correlation with total zooplankton density (r = 0.98; p<0.01), 
Cladocera (r = 0.76; p<0.01) and Bacillariophyceae (r = 0.70; 
p<0.05). In the present study, Copepoda showed direct 
correlation with Cladocera population and Bacillariophyceae. 
Copepoda are filter feeders and consume Diatoms and 

Dinoflagellates whereas Cladocera consumes Chlorophyceae 
(Malej and Harris, 1993).This result indicated their differential 
food preference in the reservoir. Thus abundant population 
density of Copepods in Siliserh Lake is favorable for 
pisciculture practices (Pai et al., 2001). Next to the Copepoda, 
Cladocera was found to be the second dominant group in 
Siliserh Lake. The maximum number of Cladocera was 
reported in summer months and minimum in monsoon months 
(Kaushik and Sharma, 1994). Cladocera was represented by 7 
species out of which 2 species (Bosmina longirostris and 
Ceriodaphnia reticulata) were found to be perennial. In terms of 
density of zooplankton, the percentage contribution of this 
group was found between 9.99% in February 2011 and 45.35% 
in November 2010. Lowest Cladocera density was reported in 
monsoon months and highest in summer months. The results 
of the present study indicate that the density of Cladocera was 
regulated by two factors: food availability and fish predation. It 
has also been reported that the density of Cladocera was 
primarily dominated by food supply (Wright, 1954). Predation 
was another reason for seasonal dynamics of Cladocera in 
Siliserh Lake, because the density of most sensitive and 
dominant species declined during the study period when larval 
fish displayed their maximum density in the lake water. The 
present water body is also used for pisciculture. Every year 
lakhs of fry and fingerlings of major carp like Catla catla, 
Cirrhina mrigala and Labeo rohita are released (from 
September to October) into the lake. Cladocerans are the 
preferred food of major carps (Kamal, 1967). Reduced number 
of Cladocera in the lake water during this period may be due to 
feeding activities of these fishes. When given a choice, the 
predator most consistently choose the largest food morses 
available (Brooks and Dodson, 1965). Cladocera community 
was dominated by Ceriodaphnia reticulata followed by 
Bosmina longirostris. But in monsoon period Coelosphaerium 
and Microcystis species was maximum in number whereas 
Ceriodaphnia reticulata was very less. Coelosphaerium sp. 
and Microcystis sp. produce microtoxins which may be 
harmful to Ceridodaphnia reticulata. This may be the reason 
for their reduction in number (Lampert, 1987; Carmichael, 
1989). Bosmina longirostris was in good number in monsoon. 
Bosmina longirostris was dominant because it is a specialist 
feeder, avoiding toxic phytoplankton (DeMott and Kerfoot, 
1982). Bosmina longirostris has been shown to exhibit strong 
selectivity for green algae and diatoms. (Mason and Abdul-
Hussein, 1991), thus it may have utilized high volume of 
Chlorophyceae.   
 
 Bosmina longirostris was dominant during monsoon whereas 
Ceriodaphnia reticulata was dominated in winter and summer. 
Genera Daphnia remained subdominant while Diaphanosoma, 
Moina, Sida and Simocephalus appeared only during monsoon. 
Other factors which appear to influence the Cladoceran 
distribution are Bacillariophyceae, Chlorophyceae and total 
zooplankton density. In the present study Cladocera was found 
negatively correlated to Cynophyceae. In monsoon 
Coelosphaerium sp. and Microcystis sp. were dominant species 
of Cynophyceae. But the bloom of Coelosphaerium sp. and 
Microcystis sp. reduced the number of other Cladocera 
population because they produced microcystins harmful to 
Cladocera (Lehman et al., 2009 and Cerbin et al., 2010). 
Cladocera obtained a positive correlation with 
Bacillariophyceae (r = 0.57; p<0.05), Chlorophyceae (r = 0.66; 
p<0.05), Rotifera (r = 0.61; p<0.05) and total zooplankton (r = 
0.85; p<0.01). In the present study Rotifera was found to be 
the third major group of zooplankton in Siliserh Lake.  
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Table 1. Salient features of Siliserh Lake 
 

1. River basin Ruparail 

2. Catchment area 11.25 sq Km 
3. Average annual rainfall 675.30 mm 
4. Gross command area 10.34 sq Km 
5. Culturable command area (CCA) 7.2 sq Km 
7. Design maximum flood 475.72m3/s 
8. Top bank level (TBL) 10.03 m 
 9. Maximum water level (MWL) 9.75 m 
10. Full tank Level (FTL) 9.29 m 
11. Full reservoir level 13.93 MCM 
12. Type of dam Earthen 
13. Length of dam 304 m 
14. Length of overflow portion 30 m 
15. Free boards 0.92 m 
16. Dead storage 0.78 m 
17. Year of construction 1845 

 

Table 2. Correlation matrix (r) between various physico-chemical parameters and zoplankton groups at Siliserh Lake 
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-0.36 0.83 0.81 0.52 0.20 0.70* -0.48 -0.62* -0.62* 0.46 -0.08 0.45 0.21 0.68* 0.51 0.66* 0.05 0.02 -0.50 0.29 0.60* 0.12 Total 
zooplankton 

0.85 0.33 0.41 -0.13 -0.09 0.71** 0.16 -0.18 -0.09 0.17 0.34 0.20 0.14 0.16 -0.16 0.32 0.60 -0.10 -0.05 -0.22 0.80** 0.06 Rotifera 
-0.47 0.15 0.11 0.65 0.15 0.68* -0.56 -0.66* -0.67* 0.49 -0.17 0.41 0.25 0.77** 0.62 0.72 0.01 0.12 -0.53 0.35 0.51 0.01 Copepoda 
-0.07 0.10 0.05 0.16 0.43 0.50 -0.32 -0.36 -0.37 0.25 0.05 0.55 0.01 0.38 0.24 0.40 -0.03 -0.26 -0.48 0.22 0.56 0.47 Cladocera 
0.45 0.68 0.67 -0.68* -0.03 0.19 0.97** 0.57 0.73** -0.40 0.33 -0.01 -0.03 -0.65* -0.85** -0.41 -0.80** 0.02 0.48 -0.51 0.08 0.09 Ostracoda 
0.28 -0.39 -0.37 -0.11 0.43 -0.39 -0.25 -0.31 -0.31 0.24 0.21 0.08 -0.36 -0.17 0.04 -0.26 -0.45 -0.50 -0.61* 0.17 0.07 0.73** Protozoa 
0.41 -0.18 -0.29 -0.37 0.30 -0.34 0.01 0.20 0.16 0.13 -0.10 0.06 -0.13 -0.36 -0.13 -0.42 -0.22 -0.38 -0.10 -0.07 0.18 0.14 Insecta 

(* indicates significance at p<0.05 and ** indicates significance at p <0.01 level). 
 

Table 3. Correlation matrix (r) of various plankton groups at Siliserh Lake 
 

1 2 3 4 5 6 7 8 9 10 11 Parameters 

1 0.75** 0.68* 0.85** 0.24 0.60* 0.15 0.24 0.64* -0.11 0.06 1.Total phytoplankton 
 1 0.71** 0.41 0.74** 0.67* 0.70* 0.57 0.10 0.03 -0.07 2. Bacillariophyceae 
  1 0.22 0.54 0.45 0.46 0.66* 0.02 0.09 0.26 3.Chlorophyceae 
   1 -0.17 0.43 -0.24 -0.17 0.90** -0.22 -0.03 4.Cynophyceae 
    1 0.64* 0.98** 0.85** -0.40 0.02 -0.19 5.Total zooplankton 
     1 0.53 0.61* 0.28 -0.07 -0.26 6.Rotifera 
      1 0.76** -0.47 -0.04 -0.24 7.Copepoda 
       1 0.29 0.22 0.01 8.Cladocera 
        1 -0.26 0.01 9.Ostracoda 
         1 0.01 10.Protozoa 
          1 11.Insecta 

                                       (* indicates significance at p<0.05 and ** indicates significance at p <0.01 level). 
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Table 4. Species composition of various zooplankton groups at Siliserh Lake 
 

Name of species Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. April May June 

ROTIFERA             
Asplanchna priodonta ++ ++ ++ - ++ +++ +++ +++ +++ +++ +++ +++ 
Brachionus bidentata ++ ++ ++ ++ + + + + + + + + 
B. forficula + + + + - - - - + + + + 
B. calyciflorus +++ +++ +++ +++ + + - - - - - - 
B. caudatus ++ ++ ++ ++ + + + - - - - - 
B.quadridentata  - - - - - + + + + + + + 
Filina longiseta ++ ++ ++ ++ - - - - - - - - 
F. opoliensis ++ ++ ++ ++ - - - - - - - - 
Keratella tropica ++ ++ ++ ++ ++ - - - - ++ ++ ++ 
K. quadrata + + - - - - + + - - + + 
K. cochlearis + + + + - - - - + + + + 
Gastropus sp. - - - - + + + + + + + + 
Lecane luna + + - - - - - - - - + + 
Rotaria sp. - + + + - - - + + + + + 
Cupelopagus sp. + + - - - - - - - - - - 
Notholca sp. - - - - + + + - - - - - 
COPEPODA             
Diaptomus kenai + + + + +++ +++ +++ +++ +++ +++ +++ +++ 
D. sp. - - - - - - - + + + + + 
Canthocamptus sp. - - - - - + + + + + ++ ++ 
Limnocalanus sp. - - + + ++ ++ ++ ++ ++ ++ ++ ++ 
Cyclops sp. + + + + ++ ++ ++ ++ ++ ++ ++ ++ 
Nauplius sp. - - - - - - - + + + + + 
CLADOCERA             
Ceriodaphnia reticulata + + + + ++ ++ ++ ++ ++ ++ ++ ++ 
Bosmina longirostris +++ +++ +++ +++ + + + + + + + + 
Moina sp. + + + + - - - - - - - - 
Sida sp. + + + + - - - - - - - - 
Daphnia sp. ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ 
Diaphanosoma sp. + + + + - - - - - - - - 
Simocephalus sp. + + + + - - - - - - - - 
OSTRACODA             
Physicocypris sp. - + + - - - - - - - - - 
Cypris sp. + - - + + - - - - - - - 
Stenocypris sp. + + - - - - - - - - - - 
PROTOZOA             
Cretium sp. + + + + + + + + + + + + 
Astramoeba sp. - - - - - - - - + + + + 
Difflugia sp. - - - - - - - - + + + + 
INSECTA             
Larvae of Odonata - - - - + - - - - - - - 
Larvae of Diptera + + + + + - - - - - - - 

                                              +++=Dominant 
                                               ++     =Common 
                                               +=Rare 
                                               _       =  Absent 

44094                                                                                                     International Journal of Current Research, Vol. 08, Issue, 12, pp.44090-44099, December, 2016 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

44095                                                 Vashistha and Paulose, Seasonal variation in zooplankton dynamics of lake Siliserh, India 

 
 

Figure 1. Satellite map of Lake Siliserh showing all five sites studied 

 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Rotifera was the dominant group during monsoon. Rotifera 
was represented by 16 species belonging to 9 genera, none of 
which was found to be perennial. The contribution of Rotifera 
was varying from 6.94% in June 2011 to 55.6% in September 
2010 of the total zooplankton density. Rotifera was dominated 
during monsoon over the other groups. On seasonal basis, 
density of Rotifera was maximum in summer months and 
minimum in winter months. Highest diversity of this group 
was noted during summer months and lowest diversity was 
found during monsoon months. A positive correlation between 
temperature and Rotifera population was also observed in the 
present study. It has been observed that high temperature, long 
duration of day, intensity of sunlight during summer and 
accelerating phytoplankton, are some favorable factors for the 
growth and abundance of Rotifers (Kaushik and Sharma, 
1994). Rotifera was found positively correlated with 
Conductivity (r = 0.71; p<0.01), free CO2 (r = 0.80; p<0.01), 
temperature (r=0.81; p<0.01) and nitrate (r = 0.60; p<0.05). 
Rotifera also showed positive correlation with 
Bacillariophyceae (r = 0.67; p<0.05), total phytoplankton (r = 
0.60; p<0.05) and total zooplankton (r = 0.64; p<0.05). 
Different genera of Rotifera showed different periodicity                    
of occurrence. Filina genera was present during monsoon, 
Asplanchna priodonta was reported whole year except 
October. B. calyciflorus and Keratella tropica were found in 
maximum number during monsoon.  Brachionus caudatus              
and Keratella chochleris were found frequent while                        
B. quadridentata, Cupelopegus sp., Gastropus sp., K. 
qvadrata, Lecane luna, Notholca sp. and Rotaria were rarely 
observed. The most dominant species of Rotifera were 
Asplanchna priodonta, Brachionus calyciflorus and 
Brachionus forficula Rotifera also showed a positive 
correlation with nitrate content and free CO2 of lake water. 
Nitrate contents were maximum during monsoon. High 
temperature and nitrate content might have increased the 
multiplication, reproduction and metabolic rates of Rotifera 
resulting in their abundant growth (Branco et al., 2002). The 
most dominant species among. The dominant nature of                   
B. calyciflorus during the monsoon month coincided with the 
abundance of Coelosphaerium and Microcystis of 
Cynophyceae. B. calyciflorus having great ability to utilize 
colonial Cynophyceae as food, exhibit a greater tolerance to 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
their blooms (Fulton and Paerl, 1987). On the other hand, 
through differential inhibition of population growth and 
filtering rates of Cladocera, Microcystis has the potential to 
alter the zooplankton community structure by favoring 
Rotifera (Smith and Gilbert, 1995). The density of Protozoa 
varied between 0.318 cells X101 L-1 in month of July 2010 and 
3.99 cells X 101 L-1 in the month of November 2010. 
Maximum and minimum Protozoa density was observed in 
winter and monsoon months respectively. But highest diversity 
of Protozoa was reported in summer months and lowest in 
winter months. Cretium sp. was found to be perennial while 
Astramobea sp. and Difflugia sp. were found rare. Protozoa 
contributed 0.78% in April 10 and 13.97% in October 10 of 
total zooplankton density. Protozoa was negatively correlated 
with sulphate (r = -0.61; p<0.05). The Ostracoda was 
represented by 3 genera namely Cypris, Physocypria and 
Stenocypris. None of 3 species representing this group was 
found to be perennial. Cypris was reported in July, October 
and November, Physocypria in August and September whereas 
Stenocypris was available only in July and August. Species 
density of this group ranged between 0.318 cells X 101 L-1 and 
1.98 cells X 101 L-1. The contribution of this group varied 
between 0% and 7.08% of total zooplankton population. The 
maximum species diversity of Ostracoda was reported during 
rainy season. This genera was totally absent from December 
2010 to June 2011. Ostracoda showed positive correlation with 
TSS, TDS and TS and negative correlation with pH, hardness, 
nitrate and total phytoplankton. The performance of Protozoan 
was almost equal in winter and summer and was poorest 
during rainy season. Insecta was represented by larvae of 
Diptera and Odonata comprising from 0.77% to 7.08% of total 
zooplankton population on monthly basis. Maximum species 
density was found in monsoon months and this group was 
absent during January to June 2011. Larva of Diptera was 
presented in November while larva of Odonata was found from 
July to November. Insecta did not show any definite seasonal 
pattern. 
 
Conclusion 
 
From the above discussion, it can be concluded that the species 
composition and abundance of zooplankton community are 

44096                                            International Journal of Current Research, Vol. 08, Issue, 12, pp.44090-44099, December, 2016 

 



influenced by a number of physical, chemical and biological 
factors. In general, factors such as temperature (Edmondson, 
1965), salinity (Egborge, 1994), pH (Sprules, 1975) and EC 
(Pinto-Coelho et al., 1998) can affect this community with 
regards to both composition and population density. The size 
of the water bodies (Patalas, 1971), their trophic status 
(Gannon and Stemberger, 1978) and the successional stage 
(Hutchinson, 1967) also greatly influence the species 
composition of   zooplankton. However, the most important 
factors recognized in the present study are temperature, nitrate, 
TDS, quality and availability of food, competition and 
predation. In natural environments these factors act 
simultaneously and may also interact to different degrees, 
modifying the zooplankton structure and abundance in 
different ways. While applying the Shannon-weaver index in 
the present study, the value varied from 1.0 to 3.4 for 
zooplankton. Shannon diversity index values of phytoplankton 
communities can be used to indicate water pollution status. 
Values less than 1 are interpreted as heavily polluted, between 
1-3 as moderately polluted and more than 3 as clean water 
(Whitton, 1975). The Shannon diversity index of Siliserh Lake 
varied from 1.0 to 3.4, suggest that the water quality can be 
classified as moderately polluted to clean water. The lake was 
found to be slightly eutrophic during monsoon months. Early 
recognition of differences in the quality and quantity of 
zooplankton is the basis of the origin of the trophic system of 
lake classification. High nutrient levels during monsoon 
months enhanced growth of toxic algae and produced 
eutrophic condition in the lake.  Monsoon community of 
plankton was dominated by Rotifera and Cynophyceae, 
especially with a bloom in September. In monsoon season the 
zooplankton were dominated by eutrophic species whereas 
summer and winter seasons were dominated by oligotrophic 
species. During monsoon various species of zooplankton such 
as Bosmina longirostris, Brachionus calyciflorus, Keratella 
tropica, Filina longiseta, were found in good numbers. Several 
authors have reported Bosmina longirostris, Brachionus 
calyciflorus, Keratella tropica, Filina longiseta, as indicators 
of eutrophic condition in various water bodies of the world 
(Baruah and Das, 2001; Gulati and Donk, 2002; Shashi 
Shekhar et al., 2008; El-karim, 2009; Haroon et al., 2010, 
Mukherjee et al., 2010; Claps et al., 2011, Rahmati et al., 
2011). The Lake was found to be oligotropic during summer 
and winter months and eutrophic during monsoon months. 
Copepoda was observed to be dominant zooplankton groups in 
summer and winter months. Notable zooplankton species 
observed during these seasons were Ceriodaphnia sp, 
Limnocalanus sp. (Jeppesen et al., 2000; Tolotti, 2001; 
Kaufman et al., 2010). The study validates the fact that this 
freshwater lake remains oligotrophic during summer and 
winter but becomes loaded with nutrients during monsoon 
reaching eutrophic condition. The surface runoff from 
adjoining agricultural lands is the major cause of nutrient 
enrichment of the lake. Unchecked use of fertilizers has 
augmented the process.  
 
A major source of drinking water to the inhabitants may 
become unsuitable for potability unless definite remedial 
measures are taken immediately. It is clear from the present 
studies that the lake requires proper management strategies to 
minimize further degradation from the present status. For a 
sustainable use of the water, further anthropogenic activities in 
and around the lake should be controlled otherwise the lake 
will turn into complete eutrophic condition. The sustainability 
of Siliserh Lake ecosystem will depend upon managing the 

nearby agricultural setups as well as other disturbing factors. 
Moreover, recreational activities especially boating in the lake 
should be regulated. Governments must take a serious eye over 
the issue as it is just the beginning of the deterioration of the 
ecosystem.  
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