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community in Bhimtal Lake 
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Abstract 
Lake Bhimtal is a natural lentic water body in the Nainital District in the state of Uttarakhand, India. 
Well known for its vast size, socio-economic importance and aesthetic beauty the lake is a habitat for 
diverse micro and macro communities including Periphyton, attached to a fixed substrate. The present 
study was performed to observe the species abundance of periphyton in the lake. The dominant species of 
periphyton during the study were Navicula, Cymbella, Amphora, Fragilaria, Tabellaria, Synedra and 
Cosmarium. The study revealed that the diatom groups were dominant throughout the study period as 
compared to other groups. In that group, different genera like Cymbella sp., Navicula sp. and Tabellaria 
sp. were the major contributors to the overall density.   
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Introduction 
Periphyton comprises the organisms living on the substrate which includes variable 
proportions of algae, fungi and bacteria. In latest studies it has found that periphyton is also 
important to increase the primary productivity of the lake ecosystem, by the fixation of carbon 
and essential nutrients such as nitrogen and phosphorus [1]. Its assemblages show variations in 
their nutritional quality. The community species composition and succession respond to 
environmental conditions [2]. Periphyton can be found in almost every type of aquatic 
ecosystems like pond, river, lake and ocean and in trophic conditions that range from the most 
oligotrophic to the most eutrophic [3]. It can also form a major food source for fish species and 
important part of the food chain in the aquatic ecosystem. Factors that are considered 
influential to periphyton ecology include nutrient concentrations, water chemistry, physical 
variables, etc which change seasonally throughout the year. The parameters like nutrient 
concentrations, water chemistry, physical variables etc affect the diversity of the periphyton 
which changes seasonally throughout the year. It is also affected by other factors like limited 
space, disturbance and basin shape of the lake [4]. Periphyton can be used to study 
environmental quality in rivers and streams as they respond rapidly to chemical and physical 
changes [5]. They can be used as ecological indicators for detecting the severity of pollution as 
they cannot avoid contact with waste effluents. The effect of light and nutrient is very 
important in primary productivity [6]. Both light and nutrients can affect growth and 
stoichiometry of periphyton separately [7]. The growth of periphyton can be light-limited [8] or 
nutrient-limited [9], or both and is influenced by temperature [10]. Grazing by invertebrates in 
lakes and streams has also a potentially significant influence on the composition and the 
proliferation of periphyton communities. The benefit of periphyton communities is to absorb 
dissolved, suspended and organic matter from the water column as well as reducing bottom 
accumulation. It also helps in removing nutrients from the water column and helps to control 
the dissolved oxygen concentration and pH of the surrounding water [11, 12]. The present study 
was done to assess the status of population density of the periphyton community in the lake 
Bhimtal. 
 
Materials and methods 
Periphyton study was done in the lake Bhimtal for a period of one year from January to 
December, 2014. Three sites (S1, S2, and S3) were randomly selected for regular sampling and 
collection of the periphyton community. Site S1 in was the boat stand of the lake which has a 
wide area with a small market and a few restaurants thus with maximum anthropologic 
activities, while site S2 was the area in middle of the lake at the island and S3 was 35 m away in  
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horizontal distance from S1. The sampling was done 
fortnightly for assessment of periphyton estimations. For 
assessment of the periphyton, samples from the lake were 
collected throughout the year at three selected sites by 
scratching one square centimeter from the stones/boulders, 
stairs, boat, plantation which were submerged in the lake 
water by using brushes. The sample was collected in the 
sampling tube and make up the volume up to 10 ml. Collected 
samples were preserved in 4-5% lugol’s iodine in separate 
tubes for taxonomic identification. Generic level 
identification was done with the help of [13]. The process of 
identification was carried out under the microscope. Analysis 
of periphyton at quantitative level was done through “Lacky’s 
drop method”. The number of organisms was counted with a 
help of a high powered microscope (Labomed OpticX). 
 
Results and Discussion 
According to the study, it was observed that some species 
were presented seasonally and some were dominant 
throughout the year. Their contribution is more in periphyton 
density as compared to others. The dominant species were 
Navicula, Cymbella, Amphora, Fragilaria, Tabellaria, 
Synedra and Cosmarium.  
 
Navicula sp  
Monthly variation in density of Navicula species is presented 
in fig1. Observation on the seasonal variation in the density of 
Navicula sp for the entire study period indicated that its 
density fluctuated between 1000 individuals ( 
ind.)/cm2to10000 ind/cm2 at S1, 1400 ind.cm2 to 8000 
ind./cm2 at S2 and 2000 ind./cm2to 10000 ind./cm2 at S3 
respectively. The mean of all the three station was 7034 
ind./cm2. This species was found throughout the investigation. 
The peak period of this species was noticed in the month of 
March at station S1, at station S2 January, March, April and 
October while at station S3 it was noticed in the month of 
January, February and October. 
 
Cymbella sp 
Monthly variation in density of Cymbella sp. is presented in 
fig 2. During the study period, it was noticed that the density 
of Cymbella sp fluctuated between 400 ind./cm2 to 2000 
ind./cm2 at station S1, 200 ind/cm2 to 1600 ind/cm2 at station 
S2 and 200 ind./cm2 to 1800 ind./cm2 at station S3 
respectively. The annual mean of the density of the three 
stations was 861ind./cm2. Seasonal variation in species was 
characterized by peak periods in the month of February and 
November in S1, November in S2 and November in S3 
respectively. 
 
Amphora sp 
Monthly variation in density of Amphora sp. is presented in 
fig 3. It was observed that the density of Amphora sp. varied 
between 1400 ind./cm2 to 6000 ind./cm2, 1200 ind./cm2 to 
7000 ind./cm2 and 1600 ind./cm2 to 6600 ind./cm2 at station 
S1, S2 and S3 respectively. The annual mean of the density of 
all the three stations were 3316 ind./cm2. The seasonal 
variation was characterized by peak period of this species was 
noticed in the month of February and November in station S1, 
February in station S2 and November in station S3 
respectively. 
 
Fragilaria sp 
Monthly variation in density of Fragilaria sp. is presented in 
fig 4. During the investigation it was observed that the density 

of the species fluctuated between 1000 ind./cm2 to 4000 
ind./cm2 at S1, 800 ind./cm2 to 3600 ind./cm2 at S2 while at S3 
it fluctuated between 600 ind./cm2 to 3800 ind./cm2. The 
mean of all the three station during the study period was 
1783ind./cm2. Seasonal variation in the species was observed 
highest in the month of December in all the three stations S1, 
S2 and S3 respectively. 
 
Tabellaria sp 
Monthly variation in density of Tabellaria sp. is presented in 
fig 5. The density of this species varied between 200 ind./cm2 
to 1400 ind./cm2 at station S1, 200 ind./cm2 to 1200 ind./cm2 at 
station S2 and 400 ind./cm2 to 1400 ind./cm2 at station S3. The 
annual mean of all the three station during the study period 
was 622 ind./cm2. Seasonal variation in the species was found 
the maximum in the month of September in station S1, S2 and 
S3 respectively. 
 
Synedra sp 
Monthly variation in density of Synedra sp. is presented in fig 
6. During the study period the observed density of this species 
fluctuated between 400 ind./cm2 to 800 ind./cm2 at S1, 200 
ind./cm2 to 800 ind./cm2 at S2 while at S3 it fluctuated 
between 200 ind./cm2 to 800 ind./cm2. The annual mean of all 
the three station was 561ind./cm2. The peak of the density of 
this species was observed in the month of December at station 
S1, May, October, November and December at station S2 and 
May, July, September and November at station S3. 
 
Cosmarium sp 
Monthly variation in density of Cosmarium sp. is presented in 
fig 7. The density of this species varied between 200 ind./cm2 
to 600 ind./cm2 at station S1, S2 and S3 respectively. The 
annual mean of all the three station was 355ind./cm2. 
Seasonal variation in this species was observed highest in the 
month of November at S1 and S2 while at S3 it was observed 
in the month of July, September, November and December. 
The study showed that the Bacillariophyceae groups were 
dominant throughout the study period as compared to other 
groups. In that group, different genera like Cymbella sp., 
Navicula sp. and Tabellaria sp. were the major contributors to 
the overall density. During the study period, it was observed a 
seasonal change of the periphyton organisms. According to 
the study [14] reported in the Teno River that most diverse 
groups was Bacillariophyceae followed by Chlorophyceae 
and Cyanophyceae. The seasonal variation was also observed 
in the Kaunas Lagoon and the Nemunas River by the 
researcher. They also observed in their study that the 
dominance group was diatoms in comparison to others [15]. [16] 
also reported that the major contributors in the density in their 
study throughout the study period were Cymbella sp, 
Navicula sp, Tabellaria sp, Synedra sp. Amphora sp., 
Fragilaria sp. Bacillariophyceae dominance has also been 
reported in a number of streams studied for periphyton 
composition by [17, 18]. Dominance of Bacillariophyceae may 
be contributed to the presence of good concentration of SiO2 
in water bodies which probably helps in the frustule formation 
and its ability to thrive well in cold waters. Generally diatom 
comprises the major portion of primary producer in aquatic 
ecosystem.The other group which was present throughout the 
year was Chlorophyceae and the genera dominant in this 
group was Cosmarium. The most probable reason for the 
proportions of Chlorophyceae may be attributed to the clear 
water in the studied lake which provides better light 
conditions for the growth of group [19]. [18] Also found the 
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dominance of Gomphonema sp., Cymbella sp. and Fragilaria 
sp in their study, they observed that the density of Fragilaria 
in August and September at all stations while the dominance 
of Cymbella sp. was observed in the month of October and 
November. [20] Also observed the dominance of 
Bacillariophyceae and Chlorophyceae over other groups of 
periphytic algae. The genera numerically dominant during the 
entire study period were Closterium sp, Amphora sp, 
Cymbella sp., Navicula sp., and Tabellaria sp. The dominance 
of Chlorophyceae and Bacillariophyceae indicated the 
presence of a good amount of nitrate-nitrogen and 
phosphorus. Nitrogen (N) and phosphorus regulate the growth 
of periphyton. 
 

 
 

Fig 1: Monthly variation in the population of Navicula sp. in the 
Lake Bhimtal during the study period. 

 

 
 

Fig 2: Monthly variation in the population of Cymbella sp. in the 
Lake Bhimtal during the study period. 

 

 
 

Fig 3: Monthly variation in the population of Amphora sp. in the 
Lake Bhimtal during the study period. 

 
 

Fig 4: Monthly variation in the population of Fragilaria sp. in the 
Lake Bhimtal during the study period. 

 

 
 

Fig 5: Monthly variation in the population of Tabellaria sp. in the 
Lake Bhimtal during the study period. 

 

 
 

Fig 6: Monthly variation in the population of Synedra sp. in the Lake 
Bhimtal during the study period. 

 

 
 

Fig 7: Monthly variation in the population of Cosmarium sp. 
in the Lake Bhimtal during the study period. 
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Conclusion 
The present study was carried out in Lake Bhimtal of Kumaun 
region of district Nainital, which is the largest lake of the 
Kumaon region in Uttarakhand. From the study, it can be 
concluded that the dominant group was Bacillariophceae 
followed by Chlorophyceae as compare to other groups. The 
dominant species were Navicula, Cymbella, Amphora, 
Fragilaria, Tabellaria, Synedra and Cosmarium. It was 
observed that these species were present throughout the year. 
The dominance of the diatom showed that the presence of a 
good concentration of silican dioxide in water bodies which 
probably helps in the frustule formation and other nutrients 
which are required for the growth of the periphyton 
community. 
 
Acknowledgement  
The authors extend their acknowledgement to the teaching 
and non-teaching staff of the College Of Fisheries, Pantnagar 
and management of Lake Bhimtal for providing all the 
facilities and kind support. 
 
Reference  
1. Vadeboncoeur Y, Steinman AD. Periphyton function in 

lake ecosystems. The Scientific World Journal. 2002; 
2:1449-1468. 

2. Denicola DM, Eyto ED, Wemaere A, Irvine K. Using 
epilithic algal communities to assess trophic status in 
Irish lakes. Journal of Phycology. 2004; 40:481-495. 

3. Azim ME, Asaeda T. Periphyton structure, diversity and 
colonization. Periphyton-Ecology, Exploitation and 
Management, CABI Publishing, Wallingford, England, 
2005, 15 

4. Vadeboncoeur Y, Peterson G, Vander Zanden MJ, Kalff 
J. Benthic algal production across lake size gradients 
interactions among morphometry, nutrients, and light. 
Ecology. 2008; 89:2542. 

5. Lowe RL, Pan Y. Benthic algal communities as 
biological monitors. In Algal Ecology, Freshwater 
Benthic Ecosystems (R.J. Stevenson, M.L. Bothwell and 
R.L. Lowe, ed.s), Academic Press, San Diego, California, 
1996, 705-739.  

6. Sterner RW, Elser JJ. The biology of elements from 
molecules to the biosphere. Ecological stoichiometry, 
Princeton Univ. Press, 2002. 

7. Stelzer SR, Lamberti GA. Effects of N:P ratio and total 
nutrient concentration on stream periphyton: Community 
structure, biomass, and elemental composition. Limnol. 
Oceanogr. 2001; 46:356-367. 

8. Kiffney PM, Bull JP. Factors controlling periphyton 
accrual during summer in headwater streams of 
southwestern British Columbia, Canada. Journal of 
Freshwater Ecology. 2000; 15(3):339-351. 

9. Cascallar L, Mastranduono P, Mosto P, Rheinfeld M, 
Santiago J, Tsoukalis C et al. Periphytic algae as 
bioindicators of nitrogen inputs in lakes. Journal of 
Phycology. 2003; 39(1):7-8. 

10. Weckstrom J, Korhola A. Patterns in the distribution, 
composition and diversity of diatom assemblages in 
relation to ecoclimatic factors in Arctic Lapland. Journal 
of Biogeography. 2001; 28:31-45. 

11. Kumar P, Mishra R, Singh DK. Species composition of 
periphyton community in ponds of chapra district, Bihar, 
India. Int. J Zool. Res. 2013; 3:49-53.  

12. Nelson CE, Danuta MB, Bradley JC. Consistency and 
sensitivity of stream periphyton community structural 

and functional responses to nutrient enrichment. Ecol. 
Applic. 2013; 23:159-173. 

13. Edmonson WT. Freshwater Biology. 2 nd Edn., John 
Wiley and Sons. Inc New, York, 1959, 1203. 

14. Sergey F Komulaynen, The structure and distribution of 
phytoperiphyton community in the Teno River and its 
tributaries (Finnish Lapland). Boreal Environment 
Research. 2008; 13:517. 

15. Glasaitė Rasa, Šatkauskienė Ingrida. Periphyton 
composition and diversity in the Kaunas Lagoon and the 
Nemunas River. BIOLOGIJA. 2013; 59(2):141-150 

16. Rashid Rafia, Pandit Ashok K, Bhat Samiullah. 
Phytoplankton Community of Doodh Ganga and 
KhanshaMansha Streams of Yousmarg Kashmir, India. 
International Journal of Environment and Bioenergy. 
2013; 6(1):44-57 

17. Rashid H, Pandit AK. Ecology of Plankton Community 
of River Sindh in Kashmir Himalaya. J Himalayan Ecol. 
Sustian. Dev. 2008; 3:11-22. 

18. Albay M, Aykulu G. Invertebrate grazer-epiphytic algae 
interactions on submerged macrophytes in mesotrophic 
Turkish lake. E.U. Jour. Fish. Aquat. Sci. 2002; 
19(12):247-258 

19. Allan JD. Stream ecology structure and function of 
running water. Alden Press, Oxford Great Britain, 1995. 

20. Baba Aaliya I, Yaseen Tabasum, Dar Naseer A, Bhat 
Sami Ullah, Pandit Ashok K, Yousuf AR. Physico- 
chemical characteristics and periphytic algae of sindh 
stream, kashmir, himalaya. J. Himalayan Ecol. Sustain. 
2013; 8:60-78. 

 
 


