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ABSTRACT  

 

A two-years study (March 2021 to February 2023) was carried out at the Kanewal Community 

Reservoir, an important water storage reservoir in central Gujarat, to assess the diversity and 

seasonal variation of the planktonic community. During the study period, a total of 60 

phytoplankton species were recorded, belonging to 9 classes, 25 orders and 39 families. Class-wise 

percentage composition of phytoplankton showed a diverse array during the study period. The 

species gradient of phytoplankton was as follows: Bacillariophyceae (20) > Zygnematophyceae (14) 

> Cyanophyceae (10) > Chlorophyceae (9) > Euglenophyceae (2) > Trebouxiophyceae (2) > 

Dinophyceae (1) > Klebsormidiophyceae (1) > Ulvophyceae (1). Thirty (30) different zooplankton 

species were recorded during this study, belonging to 11 classes, 14 orders and 19 families. The 

number of abundant species remained constant throughout the study period. The recorded number 

of common zooplanktonic species also remained steady (14). However, the number of rare species 

slightly increased to two (2), which indicates a slight increase in the occurrence of less prevalent 

species. The highest density of zooplankton was observed during the summer, and the lowest in the 

monsoon season. Overall, it was found that KCR (Kanewal Community Reservoir) contains a 

higher number of phytoplankton species (60) compared to zooplankton (30), which could be a 

consequence of the voluminous hydrological regime with abundant occurrence of macrophyte 

elements. 

 

Keywords: diversity, seasonal variation, phytoplankton, zooplankton, Kanewal Community 

Reservoir 

 

 

INTRODUCTION 

 

Freshwater wetlands are considered vital 

ecological systems that are situated at the 

interface between terrestrial and aquatic 

environments [1]. These unique ecosystems 

are characterized by the presence of stagnant 

water or waterlogged soils, which persist for a 

minimum period of time each year [2]. 

Habitats consist of a wide range of 

ecosystems, including marshes, swamps, bogs, 

and floodplains [3]. Wetland ecosystems play a 

crucial role in the conservation of biodiversity 

due to their ability to support a wide range of 
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plant, animal, and microbial species. In 

addition, it is important to note that these 

ecosystems provide a diverse array of 

ecosystem services. These services encompass 

crucial functions such as water purification, 

flood mitigation, carbon sequestration, and 

recreational opportunities [4]. Plankton are 

tiny, immobile organisms found in the upper 

photic zone of aquatic environments, unable to 

actively swim against prevailing currents. 

They play a critical role in aquatic ecosystems 

by facilitating energy and material flow 

processes [5]. Furthermore, plankton are 

sensitive indicators of environmental changes 

and are considered vulnerable components of 

aquatic ecosystems [6]. 

 

In the aquatic environment, phytoplankton is a 

highly prevalent life form that is characterized 

by its ubiquity, unicellular form, and 

microscopic size. Phytoplankton, as a 

collective group, constitutes approximately 50 

% of the primary producers within the Earth's 

biosphere [7]. Phytoplankton, as a crucial 

component of aquatic ecosystems, has a dual 

role as it contributes to primary production and 

serves as a significant food source for 

herbivorous organisms. In addition, these 

organisms play a crucial role as important 

biological indicators in research studies that 

aim to investigate and assess water quality and 

pollution levels [8]. Zooplankton occupies a 

key position in the trophic structure of aquatic 

ecosystems and has a significant influence on 

the dynamics of energy transfer [9]. The 

limited understanding of plankton and their 

dynamics represents a significant obstacle to 

the understanding the natural processes 

occurring in freshwater ecosystems [10]. The 

current investigation aims to provide a 

comprehensive assessment of the diversity of 

plankton, including phytoplankton and 

zooplankton.  

 

The study intends to concentrate on examining 

the species composition, population density, 

and community characterization of these 

organisms. Planktons are recognized for their 

significant role as bioindicators in the 

assessment of nutrient content and habitat 

suitability of lakes as feeding grounds for 

migratory water bird populations. The aim of 

this study is to focus on the examination of 

species composition, community 

characterization, species abundance, and 

seasonal variation of plankton species. 

 

 

 

MATERIALS AND METHODS 

 

Study area 

 

Kanewal Community Reservoir (KCR) is an 

important water storage reservoir situated 

between 220 28' N latitude and 720 32' E 

longitude at an altitude between 14 to 15 m 

above mean sea level, covering an area of 

approximately 625 km2. It falls under 4-B 

Gujarat Rajwara region of central Gujarat. It 

lies in a natural depression, surrounded by 

embankment with a circumference of about 15 

km, it contains 3 small islands in the centre of 

the wetland. It has a total catchment area of 8 - 

18 Mm3 (million cubic meters) with a 

maximum depth of 12 m (Table 1).  
 

Table 1. Profile of Kanewal Community 

Reservoir 
 

Location Central Gujarat 

Wetland type Community water reservoir 

Longitude 72° 32' 00 E 

Latitude 22° 28' 00 N 

Altitude 
Between 14 to 15 m above 

mean sea level 

Bio-geographic 

region and province 

Semi-arid (4), Gujarat-

Rajwara (4B) 

Catchment area 8 -18 Mm3 

Maximum depth 12 m 

Area 625 km2 

Source of water 

Mahi River Branch Canal of 

Wanakbori weir raised on 

Mahisagar River 

 

It is abundant with lush aquatic vegetation, e.g. 

Ipomoea aquatica, Marsilea quadrifolia, 

Nymphaea stellata, Nelumbo officinalis, and 

Typha angustata. In addition, it is home to 

some domestic bird species, such as moorhens, 

egrets, ibises, lapwings, etc., and also attracts 

various migratory species of birds from distant 

countries such as Europe, Russia, Siberia, 

China, etc., e.g. waterfowls such as coots, 
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plovers, spoonbills, migratory ducks, etc. 

during the peak of the winter period (Figure 

1). The physicochemical parameters for 

Kanewal Community Reservoir during the 

study period reveal important insights into the 

water quality of the reservoir. The 

physicochemical parameters provide an 

overview of the water quality in Kanewal 

Community Reservoir, with some parameters 

showing stability while others exhibit 

variations (Table 2).  
 

 
 

Figure 1. Study area (Kanewal Community 

Reservoir - KCR) 
 

Table 2. Physicochemical parameters at 

Kanewal Community Reservoir (mean) 
 

Parameter 2021-22 2022-23 2021-23 

Temperature (0C) 26.85 26.86 26.85 

Electrical 

conductivity (µs/cm) 
335.83 336.11 335.97 

Total solids (mg/L) 804.07 877.22 840.65 

Total suspended 

solids (mg/L) 
558.45 609.28 583.87 

Total dissolved solids 

(mg/L) 
245.62 267.94 256.78 

Turbidity (NTU) 7.10 6.04 6.57 

pH 8.15 8.16 8.15 

Dissolved oxygen 

(mg/L) 
7.21 6.97 7.09 

Free CO2 (mg/L) 11.75 12.59 12.17 

Chloride (mg/L) 26.42 27.07 26.74 

Total hardness 

(mg/L) 
166.35 167.56 166.95 

Ca hardness (mg/L) 95.68 97.64 96.66 

Mg hardness (mg/L) 70.67 69.92 70.30 

Sulphate (mg/L) 9.53 14.37 11.95 

Phosphate (mg/L) 7.32 9.23 8.28 

Nitrate (mg/L) 7.20 7.19 7.19 

The research was carried out over a period of 

two years, from March 2021 to February 2023. 

Surface water samples were collected monthly 

for the purpose of analysing the planktonic 

community. The water samples were collected 

between 8:00 am and 1:00 pm. A plankton net 

with a mesh size of 20 microns was used to 

collect plankton samples. The net was towed 

on the surface of the upper photic zone, 

reaching a depth of nearly one feet. This 

process was repeated approximately 25 times 

to obtain more diverse plankton species. The 

collected plankton samples were then 

transferred to pre-cleaned polyester bottles 

with a capacity of 500 ml. To preserve the 

samples, 4 % formaldehyde was added 

immediately after the collection [11]. In this 

study, a water sample with a total volume of 

50 l was taken and filtered through plankton 

net. The concentrated samples obtained by this 

procedure were subsequently transferred to the 

laboratory for further analysis. Collected 

plankton samples were subjected to 

microscopic analysis using a Labomed Lx400 

microscope at magnifications of 10X, 40X, 

and 100X. The identification of the observed 

plankton species was carried out with the help 

of standard published reference literature [12 - 

20]. Abundance criteria of the species was 

used to assess the probability of plankton 

occurrence. Those with an occurrence greater 

than or equal to 89 % were categorized as 

abundant, while those with an occurrence 

between 43 % and 88 % were classified as 

common. Phytoplankton with an occurrence of 

less than 43 % was considered rare.  
 

 

 

RESULT AND DISCUSSION 

 

Phytoplankton 
 

During the study period, a total of 60 species 

belonging to 9 classes, 25 orders and 39 

families were recorded (Figure 2, Figure 3). 

Among the phytoplankton, class-wise 

percentage composition showed a diverse 

array of phytoplankton classes. The species 

gradient of phytoplankton was as follows: 

Bacillariophyceae (20) > Zygnematophyceae 

(14) > Cyanophyceae (10) > Chlorophyceae 
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(9) > Euglenophyceae (2) > Trebouxiophyceae 

(2) > Dinophyceae (1) > Klebsormidiophyceae 

(1) > Ulvophyceae (1). A similar pattern was 

reported in plankton studies at Veeranam lake 

in the Cuddalore district of Tamil Nadu [21]. 

Of the total recorded species, the 

Bacillariophyceae class showed the greatest 

dominance, with a significant share resulting 

from a total of 20 species (33.3 %) [22, 23]. 

High dominance of Bacillariophyceae 

indicates the unpolluted nature of the water 

[24]. The Zygnematophyceae class was 

represented by a total of 14 species, which 

accounted for 23.3 %. Several research studies 

have shown that the members of the 

Zygnematales serve as indicators of 

oligotrophic to mesotrophic lakes [25]. The 

Chlorophyceae class was represented by 9 

species, which accounted for approximately 

15.0 %. Previous research studies suggested 

that Chlorophyceae remains dominant in 

moderately polluted waterbodies. Therefore, 

the lower occurrence of Chlorophyceaen 

members also supports non-eutrophic status of 

KCR [26]. Cyanophyceae was represented by 

10 species, which accounted for 16.7 %. 

Similar results were documented in the 

Ukkadam Lake of Coimbtore, Tamil Nadu 

[27]. Klebsormidiophyceae, Dinophyceae and 

Ulvophyceae showed minimal occurrence, 

each represented by one species, which 

accounts for only 1.7 %. The classes 

Euglenophyceae and Trebouxiophyceae were 

represented by two species each, which 

accounted for 3.3 % of all species recorded at 

KCR (Figure 4).  

 

 
 

Figure 2. Phytoplankton diversity in KCR 

 

 

    

Amphipleura sp. Cyclotella sp. Encyonema sp. Fragilaria crotonensis 

    

Navicula sp. Navicula sp. Pleurosigma acuminatum Rhophalodia sp. 

 

Figure 3. Phytoplankton diversity in KCR 
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Synedra ulna .Cosmarium sp. Closterium parvulum Cosmarium granatum 

    

Cosmariummargaritatum Cosmarium spinuliferum Desmidium aptogonum Euastrumdivaricatum 

    

Euastrum dubium Micrasteria sp. Staurastrumanatinum Ankistrodesmus spiralis 

    

Ankistrodesmus sp. Coelastrum microporum Chroococcus tenax Coelosphaeriumsp 

    

Merismopedia glauca Microcystis aeruginosa Phacus sp. Staurastrum sp. 

 

Figure 3 (continued). Phytoplankton diversity in KCR 
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Cymbella gastroides Nitzschia sp. Closterium acutum Cosmarium vexatum 

   

 

Euglena agilis Pediastrum tetras Spirogyra porticalis  

 

Figure 3 (continued). Phytoplankton diversity in KCR 

 
  

 
 

Figure 4. Class-wise percentage composition 

of phytoplankton 

 

During the first year (2021-22), a total of 49 

species of phytoplankton were recorded. 

Among them, 27 species were abundant, 20 

were common, and 2 were rare 

(Chlamydomonas sp., Desmidium aptogonum). 

This distribution indicates that most of 

phytoplankton was abundant during this 

period, which could be an indicator of 

favourable environmental conditions, nutrient 

availability, and other factors that support 

plankton growth. During the second year 

(2022-23), the total number of phytoplankton 

species increased to 60. A significant increase 

in the number of abundant species from 27 to 

46 species indicates a significant growth in 

plankton population during this period. 

Number of common species was reduced from 

20 to 12. However, the number of rare species 

remained unchanged (2 species) during both 

years. Accentuated number of phytoplankton 

species indicates deterioration of water quality 

and induced trophic level of the water body 

[28, 29]. 

 

This shift in abundance levels could be due to 

fluctuations in environmental factors, such as 

temperature, nutrient availability, and other 

ecological dynamics. During the study period 

(2021-23), a total of 60 species of 

phytoplankton were recorded in KCR. Out of 

these, 52 species were abundant, while seven 

(7) species were common, and only one (1) 

species was rare. Some research studies have 

also suggested that the ecosystem conditions 

may have remained relatively favourable for 

the growth of abundant plankton [30, 31] 

(Figure 5). Seasonal fluctuations in the 

phytoplankton species richness were also 

significant during two consecutive years. 

Overall, the highest number of phytoplankton 

species (60) was recorded in April and June of 

the second year, and the lowest (31) was 

recorded in October of the first year. During 

summer season, species richness showed a 
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gradual increase, starting from March, which 

remained almost stable in April, May and June 

without major deviation. Phytoplankton 

abundance is high during summer due to the 

influence of abiotic factors such as increased 

temperature, availability of nutrient, and 

sunlight [32, 33]. During monsoon season, a 

gradual downward trend was observed as the 

number of phytoplankton was 58 in July, 53 in 

August, and 50 in September (Figure 6). This 

could be due to turbidity caused by surface 

runoff. Turbidity reduces the availability of 

light to phytoplankton, which can drastically 

affect their growth [34, 35]. 

 

 
 

Figure 5. Phytoplankton abundance in KCR 

 

 
 

Figure 6. Seasonal variation of phytoplankton 

 

 

Zooplankton 

 

A total of 30 different species of zooplankton 

were recorded during the study period of two 

years belonging to 11 classes, 14 orders and 19 

families (Figures 7 and 8). Among the 

identified zooplankton classes, the 

Euglenoidea was the most represented with 10 

species, making up about 33.33 % of the total 

population, followed by Copepoda (9, 30.0 %) 

and Branchiopoda (4) which make up 13.33 % 

of the total recorded species [36, 37]. On the 

other hand, the classes Monogononta, 

Tubulinea, Ostracoda, Oligohymenophorea, 

Kinetoplastida, Raphidophyceae, Imbricatea 

and Bdelloidea were represented by only one 

species from each class, which accounts for 

approximately 3.33 % of the total recorded 

species (Figure 9).  

 

   
 

Figure 7. Zooplankton diversity in KCR 

 

During the first year (2021-22) of the study, 

the zooplankton community exhibited a total 

of 22 different species. Among them, 4 species 

were abundant, 17 were common, and only 

one species was rare. During the second year 

(2022-23), zooplankton population showed a 

slight increase in species diversity. The total 

number of identified species was 30, 

indicating a more diverse community 

compared to the previous year (2021-22). The 

increasing diversity of zooplankton from year 

to year can be attributed to the abundant 

organic detritus, water inflow with high 

organic load as recorded in the freshwater 

pond in Bhadrawati town in Chandrapur 

district in Maharashtra, India [38, 39]. Among 

them, 6 species were abundant, 21 were 

common, and the number of rare species also 

increased to 3. Considering the cumulative 

data for both the years (2021-23), the 

zooplankton community showed a total of 30 

different species. The number of abundant 

species remained constant (4), indicating a 

consistent high presence over the two-years 

period. The common species also remained 

steady (14), indicating a consistent moderate 

prevalence. However, the number of rare 

species slightly increased to 2, indicating a 
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smaller increase in the occurrence of less 

prevalent species (Figure 10). During the 

summer season, the zooplankton richness 

showed a progressive increase from the first to 

the second year. Zooplankton population 

density was highest during summer and lowest 

in monsoon. Similar data on zooplankton 

diversity were recorded in Osmansagar 

Reservoir, Telangana, India [40]. In the first 

year (2021-22), richness ranged from 19 to 22 

species, and reached its peak in April with 22 

species. In the second year (2022-23), richness 

further increased, showing higher number of 

species compared to the previous year. The 

maximum richness during this period was 

recorded in April in both years (26 species). 

High zooplankton abundance can be attributed 

to the increase in atmospheric temperature, 

food availability and favourable environmental 

conditions during hot summer days [41]. 

 

 
 

Figure 8. Zooplankton diversity in KCR 

 

 

 
 

Figure 9. Class-wise percentage composition 

of zooplankton 

 
 

Figure 10. Zooplankton abundance in KCR 

 

 

    
Philodina sp. Daphnia sp. Leptodiaptomus 

coloradensis 
Microcyclops varicans 

    

Euglypha sp. Brachionus calyciflorus Lecane sp. Notholca labis 

    

Keratella testudo Keratella  valga Actinophrys sol Centropyxis sp. 
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In the monsoon season, zooplankton richness 

fluctuated significantly over two years. In the 

first year (2021-22), species richness ranged 

from 11 to 21. The month of June had the 

highest richness, while July showed the lowest 

number of species. Similarly, in the second 

year (2022-23), richness ranged from 13 to 23 

species. The month of June had the highest 

number of species, and July the lowest. The 

impact on water turbidity by run-off from the 

adjacent area is a well-documented 

phenomenon. It has been observed that 

increase in turbidity has negative 

consequences on the diversity of 

phytoplankton populations [42]. As a result, 

the availability of food resources for 

zooplankton is significantly reduced. This 

chain of events highlights the interconnected 

nature of aquatic ecosystems, which 

emphasizes the importance of managing run-

off to maintain a healthy and balanced food 

web. In past, various researchers have 

observed that zooplankton populations tend to 

decline during the monsoon season [43, 44]. 

However, unlike summer, there was no 

significant increase in species richness from 

the first to the second year in case of monsoon 

season.  

 

In the winter season, the level of zooplankton 

richness showed a consistent and minimal 

fluctuation over the span of two years. The 

study recorded variations in species richness, 

ranging from 10 to 21 in the first year and 

from 13 to 21 in the second year. In both years, 

the month of February showed comparably the 

highest richness with 21 species. On the other 

hand, November and December showed the 

lowest richness in both years, with 10 and 13 

species, respectively (Figure 11). Several 

research studies have shown a comparable 

pattern. The winter season is characterized by 

reduced fluctuations in circulations and the 

presence of calm water, particularly in lentic 

wetlands [45]. 

 

 
 

Figure 11. Seasonal variation of zooplankton 

 

 

 

CONCLUSION 

 

The Kanewal community reservoir exhibits a 

rich and diverse plankton community, which 

contributes significantly to its ecological 

health. The phytoplankton population consists 

of 60 species belonging to 9 classes, 25 orders, 

and 39 families. Among them, 52 species were 

abundant, highlighting their importance in the 

ecosystem. In contrast, 7 species were 

common, and 1 species was rare, providing a 

balanced diversity structure. The zooplankton 

community was also well represented in this 

environment, with 30 species belonging to 11 

classes, 14 orders, and 19 families. 14 species 

were abundant and 2 were rare, highlighting 

the intricate web of life within the wetland. 

Seasonal variations in plankton diversity 

showed the resilience of the ecosystem, with 

consistent numbers of 60 species during the 

summer and monsoon, and a slightly reduced 

diversity of 29 species during winter. Overall, 

the Kanewal wetland serves as a vital habitat 

for a wide array of planktonic organisms, 

highlighting the need for its preservation and 

continued research to ensure the long-term 

sustainability of this intricate aquatic 

ecosystem. 
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