



The Qualitative Assessment of Plankton Diversity in Different Sites of Upper Lake, Bhopal (M.P)

Abstract:
Studies conducted for 4 month from Oct. 2024 to Jan. 2025 in Bhoj tal, Upper Lake, Bhopal, M.P revealed plankton biodiversity. There were 10 species of phytoplankton and 09 species of zooplankton. The average plankton population was 33- 464 units l-1 in terms of phytoplankton and 27.5 - 265.5 units l-1 in terms of zooplankton throughout the study. Phytoplankton populations were found to be dominated by cyanobacteria (Microcystis sp.), indicating nutrient enrichment and the onset of eutrophic conditions, particularly in site A1. Zooplankton diversity was relatively higher and more balanced in site A3, with Cyclops, Daphnia, and Moina emerging as the most dominant genera.  Diversity indices (Shannon-Weiner and Simpson’s) varied significantly across sites. The site A3 showing the highest range (0.55–0.74) and it is more resilient and evenly distributed zooplankton community, likely due to consistent resource availability and environmental conditions These variations highlight the ecological complexity and dynamic nature of the lake system. Study of various physico-chemical and biological parameters revealed that have medium productivity and if achieved appropriately, production at all the trophic levels can be improved.	Comment by TECNO KH6: There should be a full stop after this word. 
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1.0 Introduction
Upper Lake, also known as Bhojtal, is a prominent freshwater lake in Bhopal, India. The lake is approximately 1.4 km long and 0.8 km wide, with a maximum depth of 9.5 meters (MP Pollution Control Board, 2019). The lake is an important source of water for drinking, irrigation, and industrial purposes. However, the lake is facing severe environmental pressures due to rapid urbanization and industrialization, leading to concerns about its water quality and ecosystem health (Basima, 2006).
Plankton may be defined as the diverse group of tiny organisms inhabiting major water bodies and which cannot swim against a running current. The organisms making up plankton are referred to as plankters. They supply the major diet to many large water animals including fish and whales (Thakur, 2013).
Similar to freshwater plankton which are organisms living in lakes and rivers. First, most of them move along the currents; secondly, there are those that move slowly and cannot counteract the currents (Amorim et al., 2021).
Plankton can be classified into two sections like phytoplankton and the zooplanktons. This convenient division is not without its problems, for in actual fact, many of the planktonic organisms in question belong to a group known as the protists that may be better described as belonging to the plant kingdom but which are now being increasingly classified as animals as well (Kumari, 2008). As to the lower limit of its size range, it is determined by the aperture of the finest cloth used to make plankton nets. This water organism is larger than phytoplankton but small enough to get through all the nets and it includes forms of a size less than 0.05mm. Phytoplanktonic organisms are however predominant in the nannoplankton class of size (Shirke, 2014). The planktonic foraminiferans and the radiolarians are most prolific and extensive that the shells of these organisms contribute to four-fifth of the bottom deposits of large areas of the ocean (Udayashankara, 2013). Large number of freshwater rotifers can at times be reported in the plankton especially when the season is warm, some of the organisms that circulate through all the latitudes both in surface water and in abyssal depths are the marine arrowworms for instance the sagitta, planktonic carnivorous animals. Gill-bearing molluscs such as oysters, mussels, other marine bivalves and snails, all start in the sea as planctonic larvae. The members under the wing snails (Pteropoda) was remain as plankton throughout their life span (Willen, 2000).
.
2.0 Materials and Methods lol	Comment by TECNO KH6: You could include a subtitle of the study area in the material and methods. Include a study area map and the description in the first paragraph in the introduction could fit there.
Water samples were collected once a month from three sites, A1 (centre of the lake), A2 (Lake shore near the Boater’s Club) and A3 (downstream of the lake) within Upper Lake, Bhopal, during the period from October 2024 to January 2025. Plankton was gathered by means of plankton net with a 25 µm mesh and the samples were fixed in 10ml of Lugol’s Iodine solution. Planktons were identified and marked by drop count method (Needham and Needham, 1962), using a compound microscope to sort them into groups such as Cyanophyceae, Chlorophyceae, Zygnematophyceae and different kinds of zooplankton like Rotifers, Cladocerans, Copepods and Protozoa or Dinoflagellates (Adoni, 1985). 	Comment by TECNO KH6: There is a contradiction. You have stated of sampling once a month; but in the graphs you have twice? Could you clarify.	Comment by TECNO KH6: Check on the mesh size for collection of zooplankton and phytoplankton. usually they are different meshes.
2.1 Qualitative Plankton Analysis
Identification of phytoplankton and zooplankton was carried out based on their morphological characteristics using standard taxonomic keys and references such as Adoni (1985), APHA (2017), and Needham & Needham (1962).
2.2 Drop Count Method for phytoplankton and Zooplankton
Formula 
Organisms L-1 = 
Where, A = number of organisms per drop
             v = volume of one drop (ml)
             n = total volume of the concentrated sample (ml)
             L = volume of the original sample (L)
2.3 Shannon-Weiner Diversity Index
The index is calculated using the formula:

Where:
· H = Shannon–Weiner diversity index
· S = Total number of species (species richness)
· pi = Proportion of the total sample represented by the ith species
· ln = Natural logarithm
2.4 Simpson’s Diversity Index
Formula

Or alternatively,

Where:
· D = Simpson’s Index
· pi = Proportion of individuals in the ith species
· ni = Number of individuals of the ith species
· N = Total number of individuals of all species
· S = Total number of species
2.5 Water Quality Parameters
Standard methods were used to measure pH, temperature, total dissolved solids (TDS), dissolved oxygen (DO) and total alkalinity (APHA, 2017).
3.0 Results and discussion 
3.1 Composition and distribution of Plankton
The monthly occurrence or distribution of phytoplankton’s measured from different sites i.e A1, A2 and A3 were given in tables 1, 2 and 3 respectively. A total of 9 phytoplankton species were found in site A1, 7 phytoplankton species were found in site A2 and 5 phytoplankton species in site A3.
The monthly variations of the overall phytoplankton density in sites A1, A 2 and A3 are given in fig 1. The total phytoplankton densities in site A1 were observed to be ranged from 33 to 464 individuals L-1. The lowest and highest phytoplankton density was recorded in Jan 30, 2025 and Nov 13, 2024 respectively. The main species that contributed in the density for Site A1 were Microcystis sp. (62.3%), Microspora sp. (20.3%), Stigeoclonium (0.1), Volvox (0.1%), Pediastrum simplex (0.04%), Ulothrix (0.6%), Gonatozygon (2.1%), Cosmarium (0.1%) and Chlorella (14.5%). In site A2, the density was between 26.5 to 234 indviduals L-1. The lowest and highest density in Site A2 is between Jan 30, 2025 and Nov 6, 2024. The main species contributing to the density of Site A2 were Microcystis sp. (64.1%), Microspora sp. (27.9%), Volvox (0.08%), Ulothrix (0.6%), Cosmarium (0.08%), Chlorella (7.2%) and Actinastrum (0.12%). In site A3, the phytoplankton density ranged from 59.5 to 202.5 individuals L-1 and the lowest and highest values were recorded to be between Jan 30, 2025 and Oct 15, 2024. The main species that contributed to the density of site A3 were Microcystis sp. (65.9%), Microspora sp. (26.1%), Volvox (0.09%), Ulothrix (0.05%), Cosmarium (0.05%) and Chlorella (7.8%).
The monthly occurrence of zooplanktons in site A1, A2 and A3 are shown in Tables 4, 5 and 6 respectively. A total the monthly variation of the overall zooplankton density in sites A1, A2 and A3 are given in fig 2. The total zooplankton density in site A1 was found to be ranging from 27.5 to 265.5 individuals L-1. For site A2 it varied from 81.5 to 261.5 individuals L-1. For site A3, the zooplankton density varied from 93 to 263.5 individuals L-1. The highest and lowest zooplankton density in site 1 was recorded in 9 Dec, 2024 and 6 Nov, 2024 respectively. In site A2, the highest and lowest zooplankton density was recorded in 9 Dec, 2024 and 13 Nov, 2024. In site A3 the highest and lowest zooplankton density was recorded in 20 Jan, 2025 and 13 Nov, 2024. The main species that contributed to the zooplankton density in Site A1 were Trichocerca longiseta (0.6%), Keratella (0.4%), Branchionus falcatus (0.4%), Branchionus quadridentata (0.5%), Branchionus calyciflorus (3.1%) Moina (26.7%), Daphnia (30%), Cyclops (38.3%) and Ceratium (0.07%). In Site A2, the main species contributing to the density were Trichocerca longiseta (0.4%), Keratella (0.2%), Branchionus falcatus (0.2%), Branchionus quadridentata (0.2%), Branchionus calyciflorus (0.5%), Moina (21%), Daphnia (37.3%), Cyclops (39.8%) and Ceratium (0.4%). In Site A3, the main species contributing to the density were Trichocerca longiseta (0.3%), Keratella (0.5%), Branchionus falcatus (0.8%), Branchionus quadridentata (0.2%), Branchionus calyciflorus (1.4%), Moina (29%), Daphnia (26.2%), Cyclops (41.6%) and Ceratium (0.1%). The analysis of sample sites shows that seasonal and spatial variations in phytoplankton and zooplankton populations were driven by the surrounding environment and nutrient changes. Site A1 showed the greatest diversity in phytoplankton population, ranging from 33 to 464 individuals/L and achieving its peak in November 2024. As a result, it is likely that the plants flower en masse in the dry season when extra nutrients wash in and more light becomes available. Phytoplankton numbers in Site A2 varied from 26.5 to 234 individuals per liter and the maximum was noted in November. Although Site A3 demonstrated the smallest variation in density (59.5–202.5 individuals/L), the peak occurred earlier in October, suggesting that physical conditions at this site such as how much light reaches algae, the level of grazing or nearby nutrients, were important for breaking bloom cycles. These trends support Sommer et al. (1986) proposal that increased nutrient levels after the monsoon foster blooms in phytoplankton.
Additional evidence from species composition indicates that eutrophic to hypereutrophic conditions exist at all the first sites. In every location, over 60% of the phytoplankton was made up of the cyanobacterium Microcystis sp. which is famous for causing algal blooms. Having high nutrients, an alkaline water chemistry and low disturbance in the water are often what allows them to dominate (Paerl and Otten, 2013). Microspora sp. shows that the site has experienced moderate organic pollution, according to Bellinger and Sigee (2010). Chlorella and Ulothrix were observed in moderate numbers and adapted well to different nutrient and light conditions. The low range of species within Pediastrum, Cosmarium and Volvox may be because dominant forms can take over when nutrients are abundant.There were seasonal changes in zooplankton numbers, with December being the period of greatest density in Sites A1 and A2, suggesting they responded to the phytoplankton bloom several weeks later. At Site A3, we observed the highest zooplankton density in January of 2025 when phytoplankton diversity was at its minimum. Cyclops might be causing this decoupling, as they are strong enough to do well even when food is scarce. Of all sites, Cyclops, Daphnia and Moina were the commonest types, accounting for more than 85% of the overall zooplankton population. The main advantage of Cyclops is adapting to many pH and oxygen levels and being common in well-nourished waters. Daphnia and Moina are found in high numbers due to eutrophic conditions and may also be responsible for grazing on the phytoplankton community (Ghadouani et al. 2003; Lampert and Sommer, 2007).
3.2 The Shannon and Simpson diversity indices 
The Shannon Weiner Index ‘H’, for phytoplankton in site A1, A2 and A3 is given in fig 3. In site A1, the Shannon Weiner Index varied from 0.267 to 1.16, the highest being recorded on 6 Nov, 2024 and the lowest value recorded on 15 Oct, 2024. In Site A2, the index ranged from 0.511 to 0.804, the highest value being recorded on 6 Nov, 2024 and lowest on 30 Jan, 2025. In Site A3, the index varied from 0.362 to 0.973. the highest value is recorded on 20 Jan, 2025 and lowest on 30 Jan, 2025.  The Shannon Weiner Index ‘H’ for zooplanktons in site A1, A2 and A3 is given in fig 4. In Site A1, the Shannon Weiner Index ranged from 0.791 to 1.44 with the highest value recorded on 13 Nov, 2024 and lowest value on 15 Oct, 2024. In Site A2, the index ranged from 0.825 to 1.25. The highest value is recorded on 2 Dec, 2024 and the lowest value on 6 Nov, 2024. In Site A3, the index ranged from 0.931 to 1.48 with the highest value recorded on 2 Dec, 2024 and the lowest value on 30 Jan, 2025.
The monthly variations in Simpson’s Diversity Index ‘D’ for Phytoplankton’s in site A1, A2 and A3 is given in fig 5. In Site A1, it ranges from 0.12 to 0.63 with the highest value recorded on 2 Dec, 2024 and lowest on 15 Oct, 2024. In Site A2, the index ranges from 0.34 to 0.52 with the highest value recorded on 6 Nov, 2024 and the lowest on 30 Jan, 2025. In Site A3, the index ranges from 0.21 to 0.59. The highest value is recorded on 20 Jan, 2025 while the lowest value is recorded on 30 Jan, 2025.The Simpson’s Diversity Index ‘D’ for Zooplanktons in site A1, A2 and A3 is given in fig 6. In Site A1, it ranges from 0.51 to 0.71 with the highest value recorded both on 13 Nov and 2 Dec of 2024 and lowest value recorded both on 15 Oct and 6 Nov of 2024. In Site A2, the index ranges from 0.52 to 0.69 with the highest value recorded on 2 Dec, 2024 and the lowest on 6 Nov, 2024. In Site A3, the index ranges from 0.55 to 0.74. The highest value is recorded on 2 Dec, 2024 while the lowest value is recorded on 30 Jan, 2025. In Site A1, the Shannon-Weiner index (H) values for phytoplankton varied from 0.267 to 1.16 and the highest diversity was recorded in November 2024, after the nutrients reached their highest levels. Diversity at Site A2 remained fairly the same over time (0.511–0.804), surpassed only by Site A3 which peaked at 0.973 in January 2025. In general, Zooplankton diversity was greater than that of Phytoplankton and at Site A3, the difference was most noticeable, with an index of 1.48. As a result, the community may have remained even in its diversity, thanks to less predation from fish or a better ability to adapt to variations in its environment, this study supported by Srinivas and Aruna (2018). Diversity of phytoplankton was very different among the sites, as measured by the Simpson’s Diversity Index (D). Here in Site A1, species dominance fluctuated between 0.12 and 0.63, probably as a result of blooms in the water column. Site A3 saw numbers from 0.21 to 0.59, much like the other sites. Because Microcystis dominates during these fluctuations, it can affect other species and reduce the level of evenness in the community. In comparison, the zooplankton Simpson’s Index values were higher and remained more constant, with Site A3 once more recording the broadest range (0.55–0.74). Because resources and the environment rarely change in these areas, the zooplankton community is probably more stable and balanced (Mukherjee et al., 2010; Margalef, 1963).
3.3 Water Quality Parameters
The monthly variations in water quality parameters for Site A1, A2 and A3 are given in the figs 7, 8 and 9 respectively. In Site A1, the pH range is recorded to be between 8.2 to 9.86. The Total Dissolved Solids (TDS) varied from 82 mg/l to 137 mg/l. The air temperature varied from 16.8℃ to 28℃. The water temperature varied from 16.6℃ to 27.8℃. The Dissolved Oxygen (D.O) ranged from 6.8 mg/l to 8.8 mg/l. The Total Alkalinity varied from 70 mg/l of CaCO3 to 260 mg/l of CaCO3. n Site A2, the pH ranges between 8.2 to 10.2. The Total Dissolved Solids (TDS) varied from 110 mg/l to 141 mg/l. The air temperature varied from 16.8℃ to 28.3℃. The water temperature varied from 16.5℃ to 27.9℃. The Dissolved Oxygen (D.O) ranged from 6.36 mg/l to 9.32 mg/l. The Total Alkalinity varied from 71 mg/l of CaCO3 to 210 mg/l of CaCO3. In Site A3, the pH ranges from 8.1 to 9.5. The Total Dissolved Solids (TDS) varied from 114 mg/l to 145 mg/l. The air temperature varied from 17.2℃ to 28.4℃. The water temperature varied from 16.9℃ to 28℃. The Dissolved Oxygen (D.O) ranged from 6.04 mg/l to 7.18 mg/l. The Total Alkalinity varied from 83 mg/l of CaCO3 to 275 mg/l of CaCO3.Additional perspective on community dynamics can be gained by considering the environmental conditions. The highest measured pH at Site A1 was 10.2, with DO ranging from 6.8 to 8.8 mg/L and TDS between 82 and 137 mg/L. At Site A2, the highest DO values showed the highest activity from aquatic organisms. Site A3 recorded the highest values of both TDS and alkalinity (at 145 mg/L and 275 mg/L of CaCO₃, respectively), but it’s DO levels were low (between 6.04 and 7.18 mg/L) which may stop some aerobic processes. The proliferation of Microcystis occurs in these conditions because it can concentrate its carbon in an alkaline environment (Paerl and Paul, 2012). Elevated levels of TDS and alkalinity at Site A3 may provide beneficial conditions for zooplankton regulation of salts in their bodies (Wetzel, 2001; Willen, (2000)). In general, Site A1 shows strong productivity but its community is not stable, with many instances of high phytoplankton activity and changing diversity values. Site A2 is a system that grows well and is in balance and Site A3 shows lower productivity from phytoplankton and greater diversity and stability in zooplankton populations. They indicate that maintaining ecosystem health largely depends on supervising nutrient levels and environmental factors. According to established models, the kinds of patterns remarked upon are due to relations between nutrients, who dominates and how species are distributed within different parts of the water system.	Comment by TECNO KH6: You have a subtitle of water quality, at the end what is compared to previous findings is not the water quality. when you raised the issues of microsistis (they could be related), without a Pearson's correlation there remains many questions.
4.0 Conclusion
The study of Plankton Diversity in Upper Lake, Bhopal shed light on the amount, distribution and types of plankton present in the lake depending on its main water parameters. Plankton density and diversity were different at each sample site and Microcystis phytoplankton and Cyclops zooplankton were mostly abundant. The Shannon-Weiner and Simpson’s Index showed that changes in species were caused by both season and the unique on-site environment. Changes in pH, dissolved oxygen, total alkalinity, temperature and TDS seemed to impact both the location and makeup of plankton communities. The study points out that plankton show significant promise as bioindicators for the health of freshwater ecosystems. 
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	Type of Phytoplankton
	Genus
	Oct 6
	Oct 15
	Nov 6
	Nov 13
	Dec 2
	Dec 9
	Jan 20
	Jan 30

	Cyanophyceae
	Microcystis 
	+
	+
	+
	+
	+
	+
	+
	+

	
Chlorophyceae

	Microspora 
	+
	-
	+
	+
	+
	-
	-
	-

	
	Stigeoclonium 
	+
	-
	+
	-
	-
	-
	-
	-

	
	Volvox
	-
	+
	+
	-
	-
	-
	-
	-

	
	Pediastrum simplex
	-
	-
	-
	-
	+
	-
	-
	-

	
	Ulothrix
	-
	-
	-
	+
	-
	-
	-
	-

	
	Chlorella
	-
	-
	+
	+
	+
	+
	+
	+

	
	Actinastrum
	-
	-
	-
	-
	-
	-
	-
	-

	Zygnematophyceae
	Gonatozygon
	+
	+
	+
	-
	-
	-
	-
	-

	
	Cosmarium
	-
	+
	+
	-
	-
	-
	-
	-

	Total
	4
	4
	7
	4
	4
	2
	2
	2


Table 1: Occurrence of different phytoplankton in site A1, Upper Lake

	Type of Phytoplankton
	Genus
	Oct 6
	Oct 15
	Nov 6
	Nov 13
	Dec 2
	Dec 9
	Jan 20
	Jan 30

	Cyanophyceae
	Microcystis 
	+
	+
	+
	+
	+
	+
	+
	+

	
Chlorophyceae

	Microspora 
	+
	+
	+
	+
	+
	-
	+
	-

	
	Stigeoclonium 
	-
	-
	-
	-
	-
	-
	-
	-

	
	Volvox
	-
	-
	-
	-
	+
	+
	-
	-

	
	Pediastrum simplex
	-
	-
	-
	-
	-
	-
	-
	-

	
	Ulothrix
	-
	-
	-
	+
	-
	-
	-
	-

	
	Chlorella
	-
	-
	-
	-
	-
	-
	-
	-

	
	Actinastrum
	-
	-
	-
	+
	-
	-
	+
	-

	Zygnematophyceae
	Gonatozygon
	-
	+
	+
	-
	+
	+
	-
	+

	
	Cosmarium
	-
	-
	-
	-
	+
	+
	-
	-

	Total
	2
	3
	3
	4
	5
	4
	3
	2


Table 2: Occurrence of different phytoplankton in site 2, Upper Lake.




	Type of Phytoplankton
	Genus
	Oct 6
	Oct 15
	Nov 6
	Nov 13
	Dec 2
	Dec 9
	Jan 20
	Jan 30

	Cyanophyceae
	Microcystis 
	+
	+
	+
	+
	+
	+
	+
	+

	
Chlorophyceae

	Microspora 
	+
	+
	-
	+
	+
	-
	+
	-

	
	Stigeoclonium 
	-
	-
	-
	-
	-
	-
	-
	-

	
	Volvox
	-
	-
	-
	-
	-
	+
	-
	-

	
	Pediastrum simplex
	-
	-
	-
	-
	-
	-
	-
	-

	
	Ulothrix
	-
	-
	-
	-
	-
	-
	-
	-

	
	Chlorella
	-
	-
	-
	-
	-
	-
	-
	-

	
	Actinastrum
	-
	+
	-
	-
	-
	-
	+
	-

	Zygnematophyceae
	Gonatozygon
	-
	-
	+
	+
	-
	+
	-
	+

	
	Cosmarium
	-
	-
	-
	-
	-
	-
	-
	-

	Total
	2
	3
	2
	3
	2
	3
	3
	2


Table 3: Occurrence of different phytoplankton in site 3, Upper Lake.

	Type of Zooplankton
	Genus
	Oct 6
	Oct 15
	Nov 6
	Nov 13
	Dec 2
	Dec 9
	Jan 20
	Jan 30

	
Rotifera
	Trichocerca longiseta
	-
	-
	+
	+
	+
	+
	-
	+

	
	Keratella
	-
	-
	-
	-
	+
	+
	+
	+

	
	Branchionus falcatus
	-
	+
	-
	+
	-
	-
	-
	-


	
	Branchionus quadridentata
	-
	-
	-
	+
	-
	-
	-
	-

	
	Branchionus calyciflorus
	-
	-
	-
	+
	+
	+
	+
	-

	Cladocera
	Moina
	+
	+
	-
	+
	+
	+
	+
	+

	
	Daphnia
	+
	-
	+
	+
	+
	+
	+
	+

	Copepoda
	Cyclops
	+
	+
	+
	+
	+
	+
	+
	+

	Protozoa
	Ceratium
	-
	-
	+
	-
	-
	-
	+
	-

	Total
	3
	3
	4
	7
	6
	6
	6
	5


Table 4: Occurrence of different Zooplanktons in Site 1, Upper Lake.
	Type of Zooplankton
	Genus
	Oct 6
	Oct 15
	Nov 6
	Nov 13
	Dec 2
	Dec 9
	Jan 20
	Jan 30

	
Rotifera
	Trichocerca longiseta
	+
	-
	-
	-
	-
	+
	+
	+

	
	Keratella
	-
	-
	-
	-
	+
	-
	+
	+

	
	Branchionus falcatus
	-
	-
	+
	-
	-
	-
	-
	-


	
	Branchionus quadridentata
	-
	+
	-
	-
	-
	-
	-
	-

	
	Branchionus calyciflorus
	-
	-
	-
	-
	+
	-
	-
	+

	Cladocera
	Moina
	+
	+
	-
	+
	+
	+
	+
	+

	
	Daphnia
	+
	+
	+
	+
	+
	+
	+
	+

	Copepoda
	Cyclops
	+
	+
	+
	+
	+
	+
	+
	+

	Protozoa
	Ceratium
	+
	+
	+
	+
	+
	-
	-
	-

	Total
	5
	5
	4
	4
	6
	4
	5
	6


Table 5: Occurrence of different Zooplanktons in Site 2, Upper Lake.

	Type of Zooplankton
	Genus
	Oct 6
	Oct 15
	Nov 6
	Nov 13
	Dec 2
	Dec 9
	Jan 20
	Jan 30

	
Rotifera
	Trichocerca longiseta
	+
	-
	+
	-
	+
	-
	-
	+

	
	Keratella
	-
	-
	-
	+
	+
	+
	+
	+

	
	Branchionus falcatus
	-
	-
	-
	-
	+
	+
	-
	-


	
	Branchionus quadridentata
	-
	-
	-
	-
	-
	-
	+
	-

	
	Branchionus calyciflorus
	-
	-
	+
	-
	+
	+
	+
	-

	Cladocera
	Moina
	+
	+
	+
	+
	+
	+
	+
	+

	
	Daphnia
	+
	+
	+
	+
	+
	+
	+
	+

	Copepoda
	Cyclops
	+
	+
	+
	+
	+
	+
	+
	+

	Protozoa
	Ceratium
	-
	+
	-
	+
	-
	-
	-
	-

	Total
	4
	4
	5
	5
	7
	6
	6
	5


 Table 6: Occurrence of different Zooplanktons in Site 3, Upper Lake.
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Fig 1: Monthly Variation in Shannon Weiner Index for Phytoplankton’s 
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Fig 2: Monthly variations in Shannon Weiner Index for Zooplanktons
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Fig 3: Monthly Variations in Simpson’s Diversity Index for Phytoplankton’s
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Fig 4: Monthly Variations in Simpson’s Diversity Index for Zooplanktons 
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Fig 5: Monthly Variations in Water Quality Parameters in Site 1.
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Fig 6: Monthly Variations in Water Quality Parameters in Site 2.
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Fig 7: Monthly Variations in Water Quality Parameters in Site 3.
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