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Abstract: Planktons are normal living organisms sustaining in water and maintain water quality for other living 

organisms. Man-made resources of water are stored on Earth for many purposes including irrigation and fish 

forming. In which included a wide variety of organisms with phytoplankton and zooplankton. This research focused 

on some types of common planktons available between the Sapna and Kosmi dams in Betul district. The various 

methods are used for analysis of common phytoplankton of three groups namely Bacilliriohyceae, Chlorophyceae 

and Cyanophyceae and also common zooplankton of four groups known as Cladocera, Copepods, Protozoa and 

Rotifers etc. available in both the dams. 

INTRODUCTION 

Generally, feeding on some important plankton such as phytoplankton and zooplankton for high production of fish is 

ubiquitous in the ecosystem of the water body. Plankton found in freshwater reservoirs, including ponds, dams, lakes 

and oceans, are good indicators of a healthy environment. Many types of plankton are usually seen microscopically; 

some are larger and can be seen directly with the naked eye [1-4]. At present only half of the potential of aquatic 

resources is being tapped for the fisheries sector, which can be increased from a scientific point of view, especially 

through management of catchment area activities and application of new technologies. 

Plankton is well documented for the ecological status of water resources as it is an essential part of the food chain of 

aquatic systems. They play an important role in the cycling of dissolved organic matter in aquatic ecosystems [5]. 

Aquatic life in which resources such as fish are food producers through communities of plankton have many 

economies value [6]. 

Plankton is an important food source for fish and other aquatic organisms that persist in water bodies [7]. In which 

the zooplankton form a central place in the food cycle as an eco-friendly behavior with other species after the 

phytoplankton of the aquatic ecosystem. It is an integral part of the lentic community, contributing significantly to the 

biological productivity of freshwater ecosystems [8]. Plankton is an important protagonist in the structure of an 

aquatic ecosystem and plays an important role in energy transfer [9]. The planktons are small living organisms that 

make their own food like water-soluble nutrients. Some organisms that rely on small phytoplankton use freshwater 

resources of ecosystems as primary consumers to play a ceremonial role beyond that in stabilizing the food chain. 

Planktonic autotrophs and heterotrophs of fish and planktonic fish produce a specific association in energy transfer in 

the aquatic food web [10]. Aquatic ecosystems are affected by many health stresses, which greatly reduce 

biodiversity [11]. 

The diversity of different types of plankton helps the learner to study and understand the actual condition of the 

freshwater reservoir, the aquatic ecosystem known to sustain the efforts of different organisms [12, 13]. These 

planktons are free-floating forms under the microscopic observation of animals found in aquatic ecosystems. It is 
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very important and useful to create general awareness among people to prevent water pollution and improve other 

uses of such valuable water sources in near future [14]. In Sapna and Kosmi Dam plankton diversity was conducted 

to examine the status of seasonal variations in the density and diversity of phytoplankton and zooplankton in the 

freshwater frames of the dams. Plankton acts as a pollutant in water bodies, so to determine the presence of different 

groups; Plankton diversity provides a standard parameter for determining the presence of water bodies in polluted 

and non-polluted habitats [15-17]. 

The life history of plankton species is influenced by seasonal changes in biological factors that increase ecological 

and predictive pressures [18, 19]. In the future, biodiversity loss and its impacts are projected to be greater for aquatic 

ecosystems than for terrestrial ecosystems [20]. The biodiversity of phytoplankton and zooplankton is also rich in 

nature [21]. In India, freshwater ecosystems are most threatened by man-made reservoir deforestation, seasonal 

flooding, polluted wetlands and loss of forests from surrounding waters [22]. A special action is needed to protect the 

water-valued animal plankton through extensive scientific studies. The heterotrophic activity of zooplankton plays an 

important role in the cycling of organic matter in aquatic ecosystems and is used as a bio indicator of a healthy 

biological quality in the aquatic environment [23]. 

 

Figure 1: Satellite image of Sapna Dam and study sites 

 

Figure 2: Satellite image of Kosmi Dam and study sites 
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Three study sites were selected from both the Sapna and Kosmi dams at standard length intervals from outside of 

city. The Sapna Dam was a very old dam located on the Betul to Multai main road surround by three sites with 

mountain, the details of which are shown in Figure 1. The geological structure of the Sapna dam like as snake head, 

and Kosmi Dam was located on Bhopal to Nagpur highway near of Sonaghati village and local industrial areas of city 

and map appears as a lion when viewed from a satellite, the details are shown in the Figure 2. 

The total plankton abundance observed in a year was divided into three seasons, namely summer, monsoon and 

winter; in which fine one season is equal to four months. The overall density of phytoplankton and zooplankton 

diversity ranged from high to low according to seasonal variation. Based on samples collected from the Sapna and 

Kosmi dams, which have different patterns of abundance, abundance and species diversity, monthly diversity has 

been observed, with some limited effects on phytoplankton and zooplankton richness and freshwater fish production. 

Individual abiotic parameters are influenced to promote. 

The nutritional level parameters of water bodies play an important role in controlling the production of plankton 

which is the natural food of many species of fish. Phytoplankton or zooplankton in particular provide an important 

food source for many omnivorous and carnivorous fish, and the protein also supports essential amounts of other 

nutrients for the rapid growth of larval carp. The biological characteristics of water at different locations are 

measured with the help of limnological measuring instruments to improve the water quality [25]. 

MATERIALS AND METHODS 

Sample site 

Three stations selected from both the dams, namely S1, S2 and S3 of the Sapna and Kosmi dams, at an average 

distance from one to the other sites, were selected for the collection of samples with live organisms. These are located 

in three directions of the Sapna and Kosmi dams where easy samples stored for further analysis of the following 

properties. One year study data from March 2019 to February 2020 was collected the cluster of four months and 

divided in three seasons and measured seasonal parameters correlate changes, such as summer (March, April, May 

and June), monsoon (July, August, Sept, and October), and winter (November, December, January and February) 

[26-28]. 

Collection of samples 

The study area was visited at monthly intervals during the period of one year. Water samples containing living 

organisms were collected from study sites in time from 8:00 am to 10:00 am, samples of which were mainly used for 

analysis were collected from fine mesh [29, 30]. Successful collection of samples was basically dependent on the 

selection of suitable time period of collection various water depth.  

This method was mainly used to collect various sized phytoplankton and zooplankton. In which were completely 

sterilized form with used 70% ethanol. The collections of samples were obtained from the water surface level to the 

desired depth of the laminic zone and maintained plankton concentrations of various sizes [31]. 

The obtained samples from filtered water for specific phytoplankton and zooplankton were available along with 

valuable amounts of plankton qualitative. Although the collection of plankton was applied to a mesh net made of silk 

and nylon was used to collect a variety of plankton and a variety of trap sizes from 65μm to 2 mm. The net size of the 

trap material was designed to influence the type of plankton collected by the trap, which was best suited to the size of 

the pore used to collect a variety of phytoplankton and plankton for related studies [32]. 

Plankton analysis 

Most of them have microscopic, unicellular and multicellular forms, ranging in size from a few microns to 

millimetres. In addition to size differences, there is also variation in morphological structures positions. Evaluation of 

phytoplankton and zooplankton was specific areas primarily depend on the specific plankton samples [33-35]. 

Fixation 

The fixation of plankton was emphasized before the determination of phytoplankton and zooplankton, used distilled 

water for 1-2 min to remove sludge and germs. The specimen was fixed within 5 min used fixing reagents such as 

formaldehyde: water in a ratio (1:9) and fixed formalin at a pH 7.5 and used 2% propylene glycerol in a fixative for 

resistance to infection by microorganisms [35]. 
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Preservation 

After fixation, the planktons were transferred in 70% ethanol to dry and maintain specimens to preserve, with 

glycerine was added as per needed at 25 °C [36]. 

Identification 

This involved various steps such as sample cleaning, staining, dissection and slide preparation. Plankton species were 

identified as a set of distribution patterns of phytoplankton and zooplankton, and community structure under the 

microscope observation. 

The correlation between the different parameters was calculated for phytoplankton and zooplankton. The number of 

species present in an area's richness was positively correlated with some measure of ecological diversity [37]. The 

three major groups of phytoplankton studied were the Bacillariophyceae, the Chlorophyceae, and the Cyanophyceae. 

The four major groups in the study of zooplankton are Rotifera, Cladocera, Copepoda, and Protozoa. 

RESULTS AND DISCUSSION  

Plankton analysis 

Most of them contain microscopic observations of plankton in unicellular and multicellular forms, ranging in size 

from a few (phytoplankton and zooplankton) microns to cm. In addition to size differences, there is also variation in 

morphological structures and taxonomic conditions. Plankton play an important role in studying the diversity of 

ecosystems. Phytoplankton and zooplankton occurrence and distribution impact on fish potential. 

Phytoplankton analysis 

The diversity of phytoplankton groups from three sites of both Sapna and Kosmi dams was analyzed for a total of 

twelve months from March-2019 to February-2020. In which three groups Bacillariophyceae, Chlorophyceae and 

Cyanophyceae were obtained. 

Phytoplanktons found in the different organisms belonging to the three groups were derived from the water of both 

Sapna and Kosmi dams. The dams were divided into three investigation sites S1, S2, and S3 respectively observation 

was found 14 organisms belonging from three groups kwon as group Bacillariophyceae (Cymbella, Diatoms, 

Fragilaria, Melosira, and Synedra), group Chlorophyceae (Chlorella, Cladophora, Microspora, Oedgonium, 

Spirogyra, and Volvox), and group Cyanophyceae (Anabaena, Nostoc, and Spirulina) shown monthly frequency of 

phytoplankton were obtained from twelve months.  

The phytoplankton diversity was described group wise monthly frequencies of organisms from site S1 of Sapna dams 

show as Bacillariophyceae (Diatoms > Synedra > Fragilaria Cymbella, Melosira ), Chlorophyceae (Oedgonium, 

Spirogyra, Volvox > Chlorella > Cladophora > Microspora), and Cyanophyceae (Nostoc > Spirulina > Anabaena). 

The details are shown in Figure 3. The phytoplankton diversity was described group wise monthly frequencies of 

organisms from site S2 of Sapna dams show as Bacillariophyceae (Diatoms > Cymbella > Synedra > Fragilaria > 

Melosira), Chlorophyceae (Oedgonium > Volvox > Spirogyra, > Microspora Chlorella, Cladophora), and 

Cyanophyceae (Nostoc > Anabaena > Spirulina). The details are shown in Figure 4. The phytoplankton diversity was 

described group wise monthly frequencies of organisms from site S3 of Sapna dams show as Bacillariophyceae 

(Diatoms,  Melosira  > Synedra > Fragilaria, Cymbella), Chlorophyceae (Volvox > Oedgonium > Spirogyra > 

Chlorella, Microspora  > Cladophora), and Cyanophyceae (Nostoc > Spirulina > Anabaena). The details are shown in 

Figure 5.  

The phytoplankton diversity was described group wise monthly frequencies of organisms from site S1 of Kosmi dam 

show as Bacillariophyceae (Diatoms > Synedra > Melosira > Cymbella > Fragilaria), Chlorophyceae (Oedgonium, 

Spirogyra, Volvox > Chlorella, Microspora  > Cladophora), and Cyanophyceae (Nostoc > Spirulina > Anabaena). 

The details are shown in Figure 6. The phytoplankton diversity was described group wise monthly frequencies of 

organisms from site S2 of Kosmi dam show as Bacillariophyceae (Diatoms, Synedra > Fragilaria, Melosira > 

Cymbella), Chlorophyceae (Chlorella, Oedgonium > Spirogyra > Volvox > Cladophora > Microspora), and 

Cyanophyceae (Nostoc > Spirulina > Anabaena). The details are shown in Figure 7. The phytoplankton diversity was 

described group wise monthly frequencies of organisms from site S3 of Kosmi dam show as Bacillariophyceae 

(Diatoms > Melosira > Synedra > Cymbella, Fragilaria), Chlorophyceae (Oedgonium > Spirogyra > Chlorella, 

Microspora, Volvox > Cladophora), and Cyanophyceae (Nostoc > Anabaena > Spirulina). The details are shown in 

Figure 8.   
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Figure 3: Phytoplankton from site S1 of Sapna dam. 

 

Figure 4: Phytoplankton from site S2 of Sapna dam. 

 

Figure 5: Phytoplankton from site S3 of Sapna dam. 
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Figure 6: Phytoplankton from site S1 of Kosmi dam. 

 

Figure 7: Phytoplankton from site S2 of Kosmi dam. 

 

Figure 8: Phytoplankton from site S3 of Kosmi dam. 

Zooplankton analysis 

The zooplankton obtained from the water body of both the Sapna and Kosmi dams were found to be different 

organisms belonging to four groups. The dams were divided into three investigation sites S1, S2, and S3, 

respectively, belonging to four groups in observation as 16 organisms were found such as the group Cladocera 

(Bosmina, Chydorus and Moina), the group Copepoda (Cyclops and Dioptomus), the group Protozoa (Amoeba, 

Euglena, and Paramecium), and the group Rotifers (Ascomorpha, Brachionus, Colurella, Epiphanees, Keratella, 
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Notholca, Rotatoria and Trichocera) showed that the monthly frequency of zooplankton was obtained from twelve 

months. 

The zooplankton diversity was characterized by group-wise monthly frequencies of organisms from site S1 of the 

Sapna Dam, such as the group Cladocera (Chydorus, Moina > Bosmina), the group Copepoda (Cyclops > 

Dioptomus), the group Protozoa (Paramecium > Euglena > Amoeba), Group rotifers (Brachionus, Keratella > 

Ascomorpha, Rotatoria > Coleurella, Epiphanees, Notholka > Trichocera). The details are shown in Figure 9.The 

zooplankton diversity was characterized by group-wise monthly frequencies of organisms from site S2 of the Sapna 

dam, such as group Cladocera (Bosmina, Chydorus, Moina), group Copepoda (Diaptomus > Cyclops), group 

Protozoa (Paramecium > Amoeba, Euglena), group Rotifers (Brachionus, Keratella > Ascomorpha > Coleurella, 

Notholca, Rotatoria, Trichosera > Epiphanees). The details are shown in Figure 10. The Zooplankton diversity was 

described from Site S3 of the Sapna Dam show group wise monthly frequencies of organisms such as Cladocera 

(Bosmina > Moina > Chidorus), Group Copepoda (Cyclops > Diaptomus), Group Protozoa (Paramecium, Euglena > 

Amoeba) and Group Rotifers (Keratella > Brachionus, > Ascomorpha > Coleurella, Rotatoria > Notholca > 

Epiphanees, Trichosera). The details are shown in Figure 11. 

This was done to determine the group-wise monthly frequencies of zooplankton diversity from site S1 of the Kosmi 

Dam to organisms such as group Cladocera (Bosmina > Chidorus, Moina), group Copepoda (Cyclops > Dioptomus), 

group Protozoa (Paramecium > Euglena > Amoeba), and group Rotifers (Caratella > Brachionus, > Ascomorpha, 

Coleurella > Epiphanees, Notholca, Rotatoria > Trichocera).The details are shown in Figure 12. Zooplankton 

diversity from site S2 at Kosmi Dam was shows their monthly frequencies of group-wise organisms such as group 

Cladocera (Chydorus > Bosmina, Moina), group Copepoda (Cyclops > Diaptomus), group Protozoa (Euglena, 

Paramecium > Amoeba), and group Rotifers (Brachionus > Keratella > Ascomorpha, Notholca, Rotatoria > Colurella 

> Trichocera > Epiphanees). The details are shown in Figure 13. The group-wise monthly frequencies of organisms 

for the diversity of zooplankton from the site S3 of the Kosmi Dam were shown such as group Cladocera (Chydorus 

> Bosmina > Moina), group Copepoda (Cyclops, Diaptomus), group Protozoa (Paramecium > Euglena > Amoeba), 

and group Rotifer (Brachionus, Keratella > Ascomorpha > Colurella, Rotatoria > Epiphanees, Notholca, Trichocera). 

The details are shown in Figure 14. 

 

 

Figure 9: Zooplankton from site S1 of Sapna dam. 
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Figure 10: Zooplankton from site S2 of Sapna dam. 

 

Figure 11: Zooplankton from site S3 of Sapna dam. 

 

Figure 12: Zooplankton from site S1 of Kosmi dam. 
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Figure 13: Zooplankton from site S2 of Kosmi dam. 

 

Figure 14: Zooplankton from site S3 of Kosmi dam. 

 

Phytoplankton diversity from sites 

Phytoplankton found in different organisms of three different groups were obtained from three selected sites of both 

Sapna and Kosmi dams.  

Phytoplankton in Sapna and Kosmi dams 

The Sapna Dam was divided into three test sites which are respectively S1, S2, and S3. The frequency of 

phytoplankton detected in the observational test results is given as a site-wise distribution with a maximum frequency 

at 35% of phytoplankton in site S2, and an average frequency at 33%  of phytoplankton in site S3, and site S1 was 

found to have a minimum frequency at 32% of phytoplankton. The locations shown (S2>S3>S1) were the 

frequencies of phytoplankton obtained from one year. The details are shown in Figure 15. 

The Kosmi Dam was divided into three investigation sites, known as S1, S2 and S3, respectively, the observation 

found the investigation results and the frequency of phytoplankton known as the site-wise distribution. Because site 

S2 has a maximum frequency at 36% of phytoplankton, site S3 has an average frequency at 33% of phytoplankton 

and also site S1 has a minimum frequency at 31% of phytoplankton. The locations shown (S2>S3>S1) were the 

frequencies of phytoplankton obtained from one year. The details are shown in Figure 16. 
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Figure 15: The sites frequency of phytoplankton in Sapna dam. 

 

Figure 16: The sites frequency of phytoplankton in Kosmi dam. 

 

Zooplankton diversity from sites 

Zooplanktons found in different fauna from the four groups were obtained from the area of three selected water sites 

of both the Sapna and Kosmi dams.  

Zooplankton in Sapna and Kosmi dams 

The Sapna Dam was divided into three probe sites S1, S2, and S3 respectively. The results of the observation and 

determination of the frequency of zooplankton were determined, respectively, which is known as the site wise 

distribution because the zooplankton in sites S2 and S3 have the minimum equal frequency at 32% and the 

zooplankton in site S1 have the maximum frequency at 36%. The locations shown (S1 > S2 = S3) were the 

frequencies of zooplankton obtained from one year. The details are shown in Figure 17. 

The Kosmi Dam was divided into three sites for investigation, S1, S2, and S3, respectively, the observation that the 

results of the investigation were found and the frequency of zooplankton determined, which is displayed as a site-

wise distribution, as in site S1 the maximum frequency occurs at 35% of the total zooplankton, with site S3 having an 

average frequency. The minimum frequency is at 33% of the total zooplankton, and at 32% of the total zooplankton 

in Site S2. The locations shown (S1>S3>S2) were the frequencies of zooplankton obtained from one year. The details 

are shown in Figure 18. 
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Figure 17: The sites frequency of zooplankton in Sapna dam. 

 

Figure 18: The sites frequency of zooplankton in Kosmi dam. 

CONCLUSIONS 

Plankton including phytoplankton and zooplankton obtained from both the dams have been studied month-wise. 

While one Sapna dam is located in the forest and hilly area and the other Kosmi dam is located in industrial where 

industrial raw fluid is discharged. Based on the results of phytoplankton and zooplankton quantity analyses, sufficient 

is available in Sapna Dam and moderately low in Kosmi Dam. 

 

REFERENCES 

 

[1]. R Gołdyn, K K Madura. Interactions between phytoplankton and zooplankton in the hypertrophic Swayze 

Lake in western Poland. Journal of Plankton Research, 2008; 30(1): 33-42.  

[2]. R E Pepper, J S Jaffe, E Variano, M A R Koeh. Zooplankton in flowing water near benthic communities 

encounters rapidly fluctuating velocity gradients and accelerations. Mar Biol, 2015; 162: 1939-1954. 

[3]. https://en.wikipedia.org/wiki/Zooplankton 

[4]. T Zohary, M Shneor, K D Hambright. Plankto-metrix a computerized system to support microscope counts 

and measurements of plankton. Inland Waters, 2016; 6(2): 131-135. 

[5]. T Yousuf, M Ibrahim, H Majid, J Ahmad, V Vyas. Ichthyofaunal Diversity of Halali Reservoir, Vidisha, 

Madhya Pradesh. Int. J. Sci, Res. Pub., 2012; 2(12): 1-7. 

[6]. A J Richardson. In hot water: zooplankton and climate change. ICES Journal of Marine Science, 2008; 65: 

279-295. 

36%

32%

32%

S1 S2 S3

35%

32%

33%

S1 S2 S3

http://www.jetir.org/


© 2021 JETIR December 2021, Volume 8, Issue 12                                                                             www.jetir.org (ISSN-2349-5162) 

JETIR2112217 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org c129 
 

[7]. E Akindele, O O Godwin. Water Physico-chemistry and Zooplankton Fauna of Aiba Reservoir Headwater 

Streams, Iwo, Nigeria. Journal of Ecosystems, 2014; 1-11. 

[8]. S Kar, P Das, U Das, M Bimola, D Kar, G Aditya. Culture of the zooplankton as fish food: observations on 

three freshwater species from Assam, India. AACL Bioflux, 2017; 10(5): 1210-1220. 

[9]. K J Flynn, D K Stoecker, A Mitra, J A Raven, P M Glibert, P J Hansen, E G´Li, J M Burkholder. Misuse of 

the phytoplankton zooplankton dichotomy: the need to assign organisms as mixotrophs within plankton 

functional types. J. Plankton Res., 2013; 35(1): 3-11  

[10]. https://www.diva-portal.org/smash/get/diva2:875089/FULLTEXT01.pdf 

[11]. E S Martin, X Irigoien, R P Harris, A L Urrutia, M V Zubkov, J L Heywood. Variation in the transfer of 

energy in marine plankton along a productivity gradient in the Atlantic Ocean. Limnol. Oceanogr., 2006; 

51(5): 2084-2091. 

[12]. W Xiong, J Li, Y Chen, B Shan, W Wang, A Zhan. Determinants of community structure of zooplankton in 

heavily polluted river ecosystems. Sci. Rep., 2016; 6: 1-11. 

[13]. K R Rao. Zooplankton diversity and seasonal variations in Thandava reservoir, Visakhapatnam, India. 

International Journal of Fisheries and Aquatic Studies, 2017; 5(1): 90-97. 

[14]. G C Magny, P K Mozumder, C J Grim, N A Hasan, M N Naser, M Alam, R B Sack, A Huq, R R Colwell. 

Role of Zooplankton Diversity in Vibrio cholerae Population Dynamics and in the Incidence of Cholera in the 

Bangladesh Sundarbans. Applied and Environmental Microbiology, 2011; 6125-6132. 

[15]. B Mialet, J Gouzou, F Azemar, T Maris, C Sossou. Response of zooplankton to improving water quality in 

the Scheldt estuary (Belgium). Estuarine, Coastal and Shelf Science, Elsevier, 2011; 93: 47-57 

[16]. P Shivashankar, G V Venkataramana. Zooplankton Diversity and their Seasonal Variations of Bhadra 

Reservoir, Karnataka, India. Int. Res. J. Environment Sci., 2013; 2(5): 87-91.  

[17]. B Vasanthkumar, E B Sedamkar. Zooplankton Diversity In Some Lentic Water Bodies Of Karwar, Uttara 

Kannada. Conference on Conservation and Sustainable Management of Ecologically, 2016; 418-425. 

[18]. D K Gray, S Helley, E A Rnott. Does dispersal limitation impact the recovery of zooplankton communities 

damaged by a regional stressor. Ecological Applications, 2011; 21(4): 1241-1256. 

[19]. C Lawrence, S M Deuer. Drivers of protistan grazing pressure: seasonal signals of plankton community 

composition and environmental conditions. Marine Ecology Progress Series, 2012; 459: 39-52. 

[20]. J E Keister, D Bonnet. Zooplankton population connections, community dynamics, and climate variability. 

ICES Journal of Marine Science, 2012; 69(3): 347-350 

[21]. R R Doucett, J C Marks, D W Blinn, M Caron, B A Hungate. Measuring terrestrial subsidies to aquatic food 

webs using stable isotopes of hydrogen. Ecology, 2007; 88: 1587-1592.  

[22]. C P Fonseca, R S Rezende. Factors that drive zooplankton diversity in Neo-Tropical Savannah shallow lakes. 

Acta Limnologica Brasiliensia, 2017; 29: 1-15. 

[23]. S I Dodson, A L Newman, S W Wolf, M L Alexander, M P Woodford, S V Egeren. The relationship between 

zooplankton community structure and lake characteristics in temperate lakes (Northern Wisconsin, USA). 

Journal of Plankton Research, 2009; 31(1): 93-100. 

[24]. A Farashi, M Kaboli, R Rezaei, H R Naghavi, M H Rahimian. Plankton composition and environmental 

parameters in the habitat of the Iranian cave barb (Iranocypris typhlops) in Iran. Animal Biodiversity and 

Conservation, 2014; 37(1): 13-21.  

[25]. Golnick, P.C.; Chaffin, J.D.; Bridgeman, T.B.; Zellner, B.C.; Simons, V.E. A comparison of water sampling 

and analytical methods in western Lake Erie. J. Great Lakes. Res. 2016, 42, 965–971. 

[26]. Martin, G.R.; Smoot, J.L.; White, K.D. A comparison of surface-grab and cross sectionally integrated stream-

water-quality sampling methods. Water Environ. Res. 1992, 64, 866–876.  

[27]. A D Adoni, A K Vaishya. Phytoplankton productivity: Seasonal, diel and vertical periodicity in a Central 

Indian Reservoir. In: Proc. Nat. Symp. Pure & Appl. Limnololgy, (ed) Adoni, A.D. Bull. Bot. Soc. Sagar, 

1985, 32: 219-228. 

[28]. Musselman, Robert. 2012. Sampling procedure for lake or stream surface water chemistry. Res. Note RMRS-

RN-49. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain Research Station. 

11 p 

[29]. Abbasi, Y.; Mannaerts, C.M. Evaluating organochlorine pesticide residues in the aquatic environment of the 

Lake Naivasha River basin using passive sampling techniques. Environ. Monit. Assess. 2018, 190, 349.  

[30]. Sahebagouda, Patil & More, Vitthal. (2017). Zooplankton sampling methods in freshwater lakes”. 2249-894. 

[31]. Saunders III J.F. & Lewis Jr. W.M. 1989. Zooplankton abundance in the lower Orinoco River, Venezuela. 

Limnol. Oceanogr., 34 : 397-409. 

[32]. Hamilton S.K., Sippcl S.J., Lewis Jr. W.M. & Saunders III J.F. 1990. Zooplankton abundance and evidence 

for its reduction by macrophyte mats in two Orinoco floodplain lakes. J. Plankton Res., 12 : 345-363. 

http://www.jetir.org/


© 2021 JETIR December 2021, Volume 8, Issue 12                                                                             www.jetir.org (ISSN-2349-5162) 

JETIR2112217 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org c130 
 

[33]. T Rajagopal, A Thangamani, S P Sevarkodiyone, M Sekar, G Archunan. Zooplankton diversity and physico-

chemical conditions in three perennial ponds of Virudhunagar district, Tamilnadu. J Environ Biol. 2010; 31: 

265-272. 

[34]. U Muzaffar. Z Khan. Study of Nutrient Status of Upper Lake Bhopal, M.P. India, Using Zooplankton 

Diversity As An Indices Sch. Acad. J. Biosci., 2014, 2(6): 374-379. 

[35]. A K Melissa, E S G Ariana, F S Robert, E G Susan. Benthic macro-invertebrates as indicators of water 

quality: The intersection of science and policy. Terrestrial Arthropod Reviews, 2009, 2, 99-128.  

[36]. K S Kumar, P Sujatha, K Altaff. Studies on the freshwater copepods and cladocerans of Dharmapuri District, 

Tamilnadu. J Aqua Bio. 2001; 16: 5-10. 

http://www.jetir.org/

