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Abstract 
This paper deals with the analysis of diversity and 
density of phytoplankton in the Siliserh lake, at Alwar 
District, India. Five sampling sites were selected on the 
Siliserh Lake For sampling purpose. Samples were 

collected during monsoon season (July to October 2011). 
Collected samples were evaluated for study of density 
and diversity of phytoplankton. Registered 
phyotplankton species were belong to 18 species of  

different group such as Bacillariophyceae, 
Chlorophyceae and Cynophyceae. During July 

Chlorophyceae was dominant group. After July 
Cynophyceae was dominant group and bloom causing 
species of blue green algae were present. Maximum 
density was found in September 2011 (24.02 cells X 
102L-1). Coelosphaerium sp. (39%) and Microcystis sp. 
(26%) contributed during bloom. Monsoonal bloom was 
produced due to nutrients loading during monsoon from 
nearby agriculture fields. The lake was found in 

eutrophic condition during monsoon months. Lake has 
economic values for citizens beside this there is no report 
available on plankton diversity of this Lake therefore, 
study and conservation of this lake is required. 
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1. Introduction 

 

Plankton is a heterogeneous group of tiny plants 

and animals. Plankton are very sensitive to the 

environment they live in and  any alteration in the 

environment leads to a change in the   plankton 

communities in terms of tolerance, abundance, 

diversity and dominance in the habitat. Therefore, 
plankton population observation may be used as a 

reliable tool for biomonitoring studies to assess the 

pollution status of aquatic bodies. Besides 

representing the bottom few levels of a food chain 

that support commercially important fisheries, 

plankton ecosystems play an important role in the 

biogeochemical cycles of many important chemical 

elements, including carbon cycle (Chisholm et. al., 

2001; Aumont and Bopp, 2006). 

 

Phytoplankton obtain energy through the process of 

photosynthesis and must therefore live in the well-
lit surface layer of an ocean, sea, lake, or other 

water body. They are agents for "primary 

production" the creation of organic compounds 

from carbon dioxide dissolved in the water, a  

 

 

 

process that sustains the aquatic food web. 

Phytoplankton serve as food for aquatic animals 

especially fishes and play a key role in maintaining 

proper equilibrium between abiotic and biotic 

components of the aquatic ecosystem. They 

encountered in a water body reflect the average 
ecological conditions and therefore, they may be 

used as indicators of water quality (Sharma and 

Sharma 1992). The knowledge of the composition 

and abundance of phytoplankton organisms 

constitutes an essential feature for the assessment 

of the trophic status in lakes and for the evaluation 

of the possible or optimal utilization of different 

water resources (Soylu and Gonulol, 2006). 

Objectives of the study was to analysis diversity 

and density of phytoplankton in the Siliserh lake at 

Alwar district of Rajasthan. 

 

2. Objective of Research 

 

To determine phytoplankton density and diversity 

during monsoon season.  
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To study pollution causing species in lake during 

monsoon season. 

To observe causes of algal bloom in the lake. 

 

3. Justification of Research 

 

By this type of research status of water bodies can 

be determined. Phytoplankton studies are important 

to evaluate pollution status of lake. After collection 

of water sample, phytoplankton groups are isolated. 

Study of phytoplankton showed some species of 

cynophyceae were major cause of algal bloom. 

These species indicated that lake was eutrophic 

during monsoon. 

 

4. Materials and Methods 

 
4.1 Study area 

The study was carried out at Alwar in the Siliserh 

lake. Alwar is a historical city of Rajasthan. The 

Lake is situated nearly 16 km. away from Alwar 

city in southwest direction at 27o 32' N latitude and 

76o 9’ E longitude at an elevation of 661 m above 

MSL. 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. Besides being a source of potable water, 

this water body has economic application for fish 

breeding and irrigation.  

 

4.2 Collection and preservation 

The samples were collected for four months of 

monsoon (July 2010 to October 2010) from 

selected five sampling stations (Fig. 1). Plankton 

samples were collected between 8.0 AM to 

9.30AM at every selected sampling stations. 
Plankton net of bolting silk no. 25 was used for 

sampling purpose. Samples were taken at 0.5 to 1m 

below the surface of water. Then samples were 

transferred to 500 ml polyethylene bottles and 5 ml 

Lugol’s iodine solution and 10-15 ml 4% formalin 

were added for fixation and preservation of 

plankton cells respectively. The samples were then 

brought to the laboratory and allowed to stand for 

7-10 days to ensure complete sedimentation before 

further studies. 

 
4.3 Quantitative analysis 

For quantitative analysis of plankton a Sedgwick 

Rafter counting cell of 1mm2 was used. For this 

purpose 1 ml of plankton sample was drawn and 

transferred to the Sedgwick Rafter Counting cell. 

The sample was further diluted when needed. 

Observations were made under the binocular 

microscope and counting was done upto generic 

level. 

The density of individual plankton genera was 

calculated by the following formula. 

n  x  D 
 

00N  =        —————  

                                                  w 

Where, N= Number of individual of a species per 

cubic meter 

D= Dilution Factor 

n= Number of individual of a species in one ml. 

w= Amount of water hauled in cubic meter 

The value is divided by 1000 to convert it into no. 

of plankton/L. The frequency of occurrence of 

different plankton species are represented as: 

dominant (50% or more), common (between 10% 
and 50%) on rare (below 10%), as described by 

Mateucci and Colma (1982). 

 

4.4 Qualitative analysis 

 For qualitative analysis, a light binocular 

microscope was used. As far as possible, the 

animals were identified upto species level. For the 

identification of phytoplankton the following text 

books/ reference materials were used: - Davis 

(1955), Edmondson (1965a), Chapman and 

Chapman (1975), Needham and Needham (1978) 
and APHA (2005). The results of phytoplankton 

count are expressed in cells x 102 L-1.   

 

5. Results and Discussion  

 

5.1 Phytoplankton density and diversity 

Studied phytoplankton were belong to 17 species of 

different groups such as 

Bacillariophyceae(diatoms), Chlorophyceae (green 

algae), Cynophyceae (blue green algae). Diversity 

and density of phytoplankton showed same pattern 

during monsoon season, were minimum in July 

2011 while maximum in September 2011. 

Variations in phytoplankton community density in 

Siliserh lake during monsoon months represented 

in Figure 2. Total phytoplankton density was 24.02 

cells X 102L-1 and diversity was 17 during 

September 2011. During month of July total 

species diversity was 13. Out of which 2 belongs to 

Bacillariophyceae, 7 belongs to Chlorophyceae and 

4 belongs to Cynophyceae. Figure 3 showed 

phytoplankton diversity pattern of monsoon months 

in Siliserh lake. In the month of July the 

contribution of Cynophyceae was lowest (2%), 

Chlorophyceae contributed maximum (95%). Total 

density in July was 2.68 cells X 102L-1. Out of 

which density of Bacillariophyceae, Chlorophyceae 

and Cynophyceae were 0.07 cells X 102L-1, 2.56 

cells X 102L-1 and .05 cells X 102L-1 respectively. 

Species density and diversity were gradually  
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Figure 1: Satellite map of Lake Siliserh showing all five sites studied. 

 
 
Figure 2: Monsoonal variations in density of different phytoplankton groups at Siliserh lake. 

 
 
Figure 3: Monsoonal variations in diversity of different phytoplankton groups at Siliserh lake. 

 
Percentage composition of various algal groups during monsoonal season in Siliserh Lake (Figure. 4-7). 
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Figure 4 

 
 

Figure 5 

 
 

Figure 6 

 
 

Figure 7 

 
 

 

 

 

 



 
 

Ph ton                                                                                                                                                            358 

Table 1: Species composition of various phytoplankton groups at Siliserh Lake. 
Name of species Jul. Aug. Sep. Oct. 

BACILLARIOPHYCEAE     

Nitzschia palea ++ ++ ++ ++ 

Cyclotella sp. + ++ + + 

Achnanthes sp. - - + + 

CHLOROPHYCEAE     

Ulothrix zonata + + + + 

Closterium setaceum + + + + 

Closterium acutum + + + + 

Closterium acerosum + + + + 

Gonatozygon sp. + + + + 

Pediastrum simplex ++ ++ - - 

Ankistrodesmus sp. + + + + 

Cladophora glomerata - - + + 

Volvox sp. - - + + 

CYNOPHYCEAE 

Coelosphaerium sp. +++ +++ +++ - 

Microcystis sp. ++ ++ ++ ++ 

Anabaena sp. ++ ++ ++ ++ 

Nostoc sp. + + + + 

Aphanocapsa sp. - + + - 

Synechocystis - - + + 

+++ = Dominant 

++          = Common 

+            = Rare 

_            =   Absent 

 

increased till September then decreased in month of 

October.  In August diversity of Chlorophyceae 

was constant (7) but percentage composition in 

total phytoplankton was decreased. Cynophyceae 

showed increasing trend in density and diversity 

compare to previous month. Cynophyceae 

contributed maximum in percentage composition of 

total phytoplankton and diversity during month of 

September then decreased in October. Percentage 

composition in total phytoplankton during all four 

months in Siliserh lake described in Figure 4,5,6,7. 

In Bacillariophyceae, Nitzschia palea was common 

during whole rainy season. Cyclotella sp.was 

common only in August and Achnanthes sp. was 

rare. In Chlorophyceae only Pediastrum simplex 

was dominant which was absent in September and 

October. Other species such as Ulothrix zonata, 

Closterium setaceum, C. acutum, C.acerosum, 

Gonatozygon sp., Ankistrodesmus sp., Cladophora 

glomerata and Volvox sp. were found less in 

number. Coelosphaerium sp. of Cynophyceae 

group was dominant species during July, August 

and September but was totally absent during 

October. Other species of Cynophyceae such as 

Microcystis sp., Anabaena sp., were common and 

Aphanocapsa sp.. Synechocystis sp. were less in 

number. Species composition of various 

phytoplankton groups at Siliserh lake showed in 

Table 1.  
 
 

5.2 Algal Bloom 

Month of September coincided with algal bloom 

and phytoplankton community was dominated by 

blue green algae. Cynophyceae was mainly 

contributed by two species namely Coelosphaerium 

sp.(39%) and Microcystis sp. (26%). Nitrate 
content was reported maximum from site 1 and site 

2. Blue green algae was also observed maximum in 

the above site which clearly indicates that 

Cynophyceae prefers nutrient rich water. Similar 

findings were also reported by Kumar and Oomen 

(2009) in Malwar Lake, Gujrat Pillai et. al. (2011) 

in Pachiparai Dam, Tamil Nadu. Moreover, these 

two sites were exposed to more anthropogenic 

activities such as bathing, boating, and angling. 

Enhanced human activities can increase the 

nutrient contents (Conides and Parpoura, 1997). 
Higher values of nitrate concentration recorded 

during monsoon season may be due to 

anthropogenic input and organic matter from the 

catchments area. Natural waters in their unpolluted 

state contain only minute quantities of nitrate. 

Nitrate is a major ingredient of farm fertilizer and 

is necessary for crop production. When rains, 

varying nitrate amounts wash from farmland into 

nearby waterways. Another possible way of nitrate 

input might be through oxidation of ammonia in 

the form of nitrogen to nitrite and consequently to 

nitrate (Rajasegar, 2003; Tepe et. al., 2005; 
Vashistha et al, 2016).  

 

Bloom causing planktonic species flourish very 

successfully in warm water and nutrient rich water 
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(Lackey, 1938; Prescott, 1939; Sawyer et. al., 

1943; Davis, 1955; Oh et. al., 2007). Both 

Coelosphaerium sp. and Microcystis sp. can 

multiply rapidly in water and less affected by water 

currents. After the bloom, Dissolved oxygen 
concentration was found minimum during October. 

Coelosphaerium sp. completely disappeared from 

the water during October whereas the number of 

Microcystis sp. decreased. This showed that bloom 

causing species of phytoplankton can rapidly 

increase in numbers in bloom condition and after 

bloom can suddenly die out (Marshall, 1933).  

 

Conclusion 

 

Monsoonal study of siliserh lake showed that 

Cynophyceae was dominated during rainy season. 
Nutrient availability caused algal bloom. The lake 

was found to be slightly eutrophic during monsoon 

months. This may be due to increased nutrient load 

during monsoon. Nutrients and other organic 

matter from the agriculture fields in the catchment 

area are brought to the lake due to influx of rain 

water.  

Fresh water lakes are amongst the most threatened 

and poorly managed, not only at local levels but 

also globally. They continue to be degraded 

through habitat loss due to human activities and 
conservation methods are urgently required to 

maintain the integrity and biodiversity of such 

ecosystems.  

 

Research Highlights 

 

Seasonal analysis of lake water can give us idea 

about pollution status of lake water. This lake is 

very important for citizens. Siliserh Lake is an 

important water body of Rajasthan state. This Lake 

is a major source of potable water for the 

population of Alwar city of Rajasthan. 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 water 

quality or plankton diversity of this Lake. The 

judicious management and proper utilization of 

water of this lake require a systematic study of its 

ecology. Adequate information about lake status is 

of supreme importance to formulate appropriate 

environmental management strategies and to 

protect the lake from degradation. 

 

Limitations 

 

Small area of this lake could not studied due to 

restriction on boating because this area is shallow 

and habitat of crocodiles. 

 

 

 

Recommendations 

 

Pollution is major issue for fresh water ecosystems. 

This type of study can be helpful to evaluate status 

of water bodies which will helpful to avoid 
deterioration of water bodies.  

 

Policy Aspects 

 

The sustainability of Siliserh Lake ecosystem will 

depend upon managing the nearby agricultural 

setups as well as other disturbing factors.  

Moreover, human activities in and around 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. 

 

Authors’ Contribution 

 

This lake is studied first by the author. Results will 

helpful to figure out the position of water. 
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