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Introduction

Zooplankton is an integral biotic component of aquatic 
ecosystems and has impact on most functional features of 
water bodies including food chains, food webs, energy flow, 
material cycling etc. (Murugan et al. 1998; Dadhich, Saxena 
1999; Sinha, Islam 2002; Mallick, Chakraborty 2015). 
Zooplankton groups in tropical water bodies are mainly 
comprised of Protozoa, Rotifera and Crustacea. Crustacean 
plankton includes the orders Cladocera, Copepoda, and 
Ostracoda (Forró et al. 2008). The composition, abundance 
and diversity of these groups show marked variation with 
geographic, physical, chemical, climatic, edaphic and 
seasonal factors. Resource availability and competition 
also affect availability of different species. Among different 
groups, cladocerans are of special significance in aquatic 
biology as natural “live feed” for juvenile and adult fish 
forms (Pennak 1978a).  

Cladocerans, also referred to as “water fleas” (Smirnov 
1971), are micro-crustacean zooplankton, belonging to class 
Branchiopoda under superclass Crustacea (Fryer 1987). 
Due to their ‘hops and jumps’, they are easily devoured and 
favoured by different fish species, thus, helping in trophic 
dynamics (Smirnov 1971). Apart from their importance as 
live feed, they also have roles in ornamental fish culture, 
prawn and shrimp culture, as bioindicators, and also as an 
important test model for biological experiments. 

Globally around 620 species of cladocera are known, but 
the cladoceran species richness is estimated to be probably 
up to four times higher than what is currently recorded 
(Forró et al. 2008). In India, about 109 species have been 
recorded from different freshwater habitats (Sharma 1991; 
Murugan et al. 1998). Recently, the Zoological Survey of 
India published a comprehensive annotated checklist of 
131 cladoceran species, compiled from inland freshwater 
habitats in India (Sharma, Sharma 2017). The recorded 
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diversity is relatively more explored from north-eastern 
states of India as compared to other parts of the country 
(Sinha 2018; Chakraborty, Mallick 2020).

The south-western part of West Bengal, India, including 
the districts of Murshidabad, Birbhum, Bankura, Puruliya, 
East Bardhaman and West Bardhaman, East Midnapore 
and West Midnapore, is frequently referred to as the “Rarh 
belt” or “Rarh Bengal”, due to the presence of iron oxide 
rich lateritic red soil (Bagchi, Mukherjee 1983). Owing to 
this unique edaphic factor, the freshwater wetlands here are 
of special ecological relevance and the biodiversity herein 
is significantly unique. Despite these facts, studies on the 
diversity, abundance and distribution of Cladocera as a 
group in the water bodies of this area has been is much 
unorganized, fragmentary and meagre (Chakraborty, 
Mallick 2020). 

The aim of the present study was to assess the diversity 
of cladocerans from three selected contrasting wetlands 
(with respect to: water source, nutrient status, usage and 
management level), of West Midnapore district, West 
Bengal, India. The survey was necessary to update and 
enrich the records of cladoceran diversity in this part of the 
world. Since cladocerans are an integral part of the trophic 
dynamics, this survey will aid in conservation of wetlands 
in the area and also augment fish production, and therefore, 
generate livelihood opportunities and boost economy of 
the region in the future.

Materials and methods

Study sites
The West Midnapore district is located in the south-western 
part of the state of West Bengal, India, between 22°57’10” 
and 21°36’35” N and between 88°12’40” and 86°33’50” E. 
In terms of impounded water area, the district Midnapore 
(combining East Midnapore and West Midnapore) 
comprises 37199.13 ha in total, of which 41.16% is derelict 
or semi-derelict in nature. Most of these unproductive 
wetlands are in the western, north-western or northern 
belt and are hardly managed or commercially utilised 
throughout the year (DMCDS Paschim Medinipur 2019). 
Garhbeta I block has a total area of 36117 ha, of which 
18452 ha (51.1%) area is net cultivable. The soil comprises 
of 85% laterite and 15% alluvium, reflecting its low water 

holding capacity and thus, relative infertility (DMCDS 
Paschim Medinipur 2019). To determine the cladoceran 
diversity, three isolated freshwater wetlands (fish pond, 
Site I; village pond, Site II; and a forest pond, Site III) were 
chosen in the northern fringe of district West Midnapore, 
in Garhbeta I block. The selection of the sites was based 
on contrasting ecological characteristics of the wetlands, 
such as connectivity (to surface flow lines), water source, 
nutrient status, usage and management level (Steele 2014). 
The description and features of the sites are given in Table 
1, Fig. 1. The study area maps mentioned in the study were 
prepared using QGIS software (ver. 2.18.2, Las Palmas).  

Collection and qualitative analysis of samples
Samples for the present study were collected monthly 
during a period of one year from April 2019 to March 
2020. Four distantly located stations were selected within 
each site (Site I, Site II and Site III) and water samples were 
randomly collected in early hours of the day between 6:00 to 
8:00. Water samples were collected by towing of a Henson’s 
standard nylon bolt plankton net (No. 25, 64 μm mesh 
size) in a zigzag fashion horizontally at a depth of 50 to 100 
cm for about 10 min with uniform speed. The plankton 
biomass was transferred to polyethylene specimen bottles 
(100 mL) prefilled with 5% formalin (10 mL). Individual 
species of zooplankton were mounted on microscopic slides 
with a drop of 20% glycerine after staining with eosin. The 
identification of cladocera was made on the basis of overall 
morphological features referring to standard manuals, 
text books and monographs (Needham, Needham 1962; 
Pennak 1978b; Battish 1992; Michael, Sharma 1988; Carling 
et al. 2004; Michael, Sharma 2008), using a compound 
microscope (Magnus Trinocular Microscope, MLX-Tr 
Plus, PA-LED) and specimens were photomicrographed 
using a CMOS camera (IS 300) attached to a compound 
light microscope.

Quantitative analysis of samples
Ten litres of water sample from each site was sieved through 
the plankton net and concentrated into a 50 mL vial attached 
to the terminal end of the net. The samples procured in this 
way were preserved in 5% formaldehyde. The concentrated 
samples (1 mL) were placed on a “Sedgewick Rafter 
Counting Cell” (Adoni et al. 1985) of 1 mL capacity, allowed 

Table 1. Description of the study sites 

Site Location Type/ water supply Description
Baroshivalay pukur (Site I) 22.86°N, 87.36° E Fish pond; perennial Man-made depression, concrete boundary, well 

managed, regularly manured, aquaculture practised 
throughout the year

Mangala pukur (Site II) 22.85° N, 87.355° E Village pond; perennial Man-made depression, natural boundary, unmanaged, 
domestic sewage fed

Bhatmara pukur (Site III) 22.93° N, 87.38° E Forest pond; perennial Natural depression, natural boundary, unmanaged, rain 
water fed
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to settle and then observed under compound microscope 
for quantitative estimation. Counting was done in triplicate 
and the average was taken to ensure accuracy of species 
counts. Number of cladoceran individuals per litre of water 
was calculated using the following formula (Welch 1948; 
Santhanam et al. 1989):

N = (n × v) / V;
where N is the number of individuals per litre of water, 
n is the average number of individuals in 1 mL of the 
concentrated sample, v is the volume of the concentrated 
sample (50 mL), and V is the volume of the original water 
sample sieved (10 L).

Statistical analysis and biodiversity indices calculation
The monthly data recorded were grouped by season: pre-
monsoon (PrM) (March to June), monsoon (M) (July 
to October), and post-monsoon (PoM) (November to 
February). The data on cladoceran counts were represented 
as means ± SD and analysed using descriptive statistics. The 

results obtained were statistically analysed using Microsoft 
Excel (ver. 2010) and PAST software (Paleontologia 
Electronica, ver. 4.03, Oyvind Hammer, June 2020). Means, 
standard deviations and ANOVA (one-tailed, at 0.05% level 
of significance) were calculated using Excel. All diversity 
indices were calculated using the basic programme of PAST 
and all graphs were prepared using Excel. Cluster analysis 
(Bray Curtis similarity index, UPGMA) of the study sites 
was conducted using PAST software. The diversity indices 
used were calculated as follows. 

Index of dominance (D) (Harper 1999):

where ni is the number of individuals of taxon i, N is the 
total number of individuals in each species, S is the number 
of species. The value of D ranges between 0 and 1. Here, 0 
denotes evenness of all the species while 1 denotes complete 
dominance of one species.

Simpson’s diversity index (S.D):
S.D = (1 – D).

Fig. 1. Location map of study sites. A, West Bengal state in India; B, West Midnapore district in West Bengal; C, Garhbeta I block is West 
Midnapore; D, study sites at Garhbeta I block. 
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This index measures ‘evenness’ of the community from 0 to 
1. It is opposite to the index of dominance.

Shannon-Wiener diversity index (H’) (Krebs 1999): 

where ni is the number of individual of taxon i, N is the 
total number of individuals in each species, S is the number 
of species. It is a comprehensive index of species richness 
and a measure of the uniformity of the distribution of 
individuals, which reflects the degree of complexity and the 
stability of community structure. 

Buza’s and Gibson’s evenness index (E):

where H’ is the Shannon-Weiner index, S is the number of 
species.

Brillouin index (HB) (Pielou 1975):

where ni! is 1 × 2 × 3 × ... × ni and ni is the number of 
individuals in species i and n =  is the total number 
of individuals in the community. HB is similar to H’ and 
takes into account the rare species in the community when 
calculating diversity. However, HB measures the diversity 
of a collection rather than a sample (as done in H’). 
Nevertheless, HB values give similar comparative results as 
H’. 

Menhinick’s richness index (Dmn) (Whittaker 1977):
Dmn = S ⁄ (√N),

where N is the total number of individuals in each species, 
S is the number of species. This species richness index is 
used to compare samples of different sizes.

Margalef ’s richness index (R) (Brower, Zar 1977):
R = (S – 1) / ln N,

where N is the total number of individuals in each species, 
S is the number of species. It reflects the richness of species 
number and individuals. It is one of the most favoured 
biodiversity indices.

Pielou’s evenness index (J) (Harper 1999): 
J = H’ / ln S,

where H’ is the Shannon-Weiner index, S is the number 
of species. It represents the evenness of the individual’s 
distribution among species. It also indicates the pattern of 
distribution of individuals within a species.

Berger-Parker dominance (d) (May 1975):
d = Nmax ⁄ N,

where Nmax is the number of individuals in the most 
abundant species, and N is the total number of individuals 
in the sample. It is a simple dominance index emphasising 
the most dominant species.

Results

Qualitative analyses
Careful investigation of the water samples from the selected 
wetlands of the typical lateritic Rarh belt of West Bengal 

revealed the presence of 16 species of Cladocera belonging 
to four families and seven genera (Table 2). Among the three 
selected wetlands, Site I (fish pond) was found to contain 
the highest cladoceran diversity (13 species), followed by 
Site III (forest pond) (10 species) and Site II (village pond) 
(eight species) respectively. The amounts of nutrients in 
the form of organic manure in a maintained stress-free 
habitat had positive correlation to diversity of cladocerans. 
In terms of overall distribution of species within families, 
Chydoridae (56%) was the dominant family with nine 
species, followed by Moinidae (19%) with three species, 
Sididae (12.5%) with two species and Daphniidae (12.5%) 
with two species (Fig. 2). Alona sp (37.5%) was the most 
dominant genus with six species, followed by genus Moina 
sp. (18.75%) with three species. Thus, Chydoridae was the 
most abundant family overall, while Alona sp. was the most 
dominant genus in the study sites. In Chydoridae family, 
Alona affinis was the dominant species; in the Daphniidae 
family, Schapholeberis kingi was the dominant species; in 
the Moinidae family Moina micrura was the dominant 
species; and in Sididae family, Diaphnosoma excisum was 
the dominant species.  

Quantitative analyses
In the present study, maximum species diversity as well as 
population density of most of the species of cladocerans 
was observed in the PrM period; while the lowest species 
diversity occurred in the M period at all of the three sites 
(Table 3, Fig. 3). Thus, increase in temperature appeared to 
have positive impact on zooplankton diversity in the area. 
This may be attributed to decaying vegetation, higher food 
availability or favourable environmental conditions. Low 
species diversity, as well as species density, during the M 
period may be due to high turbidity and low nutrient levels 
in the water bodies. However, the population of cladocerans 
gradually increased in PoM period, which may be due to 
restoration of favourable physicochemical and climatic 
conditions. Alona affinis at Site I and Moina micrura at 
Site II and Site III, showed the highest population density. 
Annual mean plankton density at the three sites was 36.79, 
36.13, 31.08 individuals L–1 respectively. 

Among the diversity indices, the Shannon-Weiner 
index (H’) values at the three sites (I, II and III) were 2.47, 
1.84 and 2.0, respectively (Table 4). This suggests that Site 
II was the most polluted, followed by Site III and Site I. The 
high H’ value at Site I indicates a comparatively healthy 
ecosystem status and less pollution level. Site II had the 
lowest H’ value due to accumulation of organic debris from 
nearby areas, and thus had more stressed and man-caused 
eutrophic conditions. The H’ values showed that Site III had 
a moderate level of natural eutrophication, compared to the 
other sites. However, as the H’ value ranged between 1.81 
and 2.50, the water bodies supported overall moderately 
stable ecosystems.

Margalef ’s species richness value (R) was maximum 
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Table 2. Species diversity with characters of cladoceran species recorded in the three study sites between April 2019 and March 2020 

Species Family Carapace Eye Rostrum Antennules Head Apical 
spine

Ocellus Claw

Alona affinis (Leydig 
1860)

Chydoridae broad, 
compressed

small long, 
pointed

small indistinct present small long

Alona pulchella (King 
1853)

Chydoridae ovoid small short long indistinct present small long

Alona rectangula 
(Sars 1862)

Chydoridae rectangular, 
striated

small pointed long indistinct present, 
large

large pectinate

Alona verrucosa 
(Sars1901)

Chydoridae broad, ovoid small pointed small indistinct present, 
large

large long

Alona sp.1 Chydoridae elongated, 
rectangular

small pointed long indistinct present large pectinate

Alona sp.2 Chydoridae ovoid small curved long indistinct present large pectinate
Chydorus parvus 
(Daday 1898)

Chydoridae round large pointed short not 
distinct

very 
minute

small small

Chydorus sphaericus 
(Müller 1776)

Chydoridae Oval small pointed very short not 
distinct

very 
minute

large small

Coronatella 
rectangula (Sars 1862)

Chydoridae ovoid small pointed very short not 
distinct

present large small

Daphnia lumholtzi 
(Sars 1885)

Daphniidae round large small well 
developed

pointed 
helmet

 very 
large

small pectinate

Schapholeberis kingi 
(Sars 1888)

Daphniidae Oval-
quadrangular

large rounded very small rounded minute small curved

Moina brachiata 
(Jurine 1820)

Moinidae stout, heavy, 
square

large small very small depressed absent absent pectinate

Moina macrocopa 
(Straus, 1820)

Moinidae Absent moderate absent small rounded absent absent long, 
pectinate

Moina micrura 
(Kurz1874)

Moinidae Absent large reduced medium 
length

rounded, 
large

absent absent long, 
pectinate

Diaphnosoma 
excisum (Sars 1885)

Sididae elongated, 
rectangular

large, 
preterminal

projected short large absent absent serrated

Diaphnosoma sarsi 
(Richard 1894)

Sididae ovoid large, 
terminal

large short, 
bramched

large absent absent serrated

at Site I (3.19 to 3.74) followed by Site III (2.49 to 2.77) 
and Site II (1.85 to 2.27) (Table 4). The R value was highest 
in the M period at all of the three sites. Site I has higher 
species diversity compared to Site II and Site III. Buza’s and 
Gibson’s evenness index (E) index was also highest at Site I. 
E values were highest in PrM and least in M periods at all 
there sites. Simpson’s index values had similar ranges for 
Site I and Site III. Brillouin index (HB) values were highest 
at Site I followed by Site III and Site II. The HB values were 
highest in the PrM period.

Other values of species diversity indices, viz., 
Menhinick’s richness index (Dmn), Pielou’s evenness index 
(J), Berger-Parker Dominance (d), and Fisher alpha (α), 
presented in Table 4 exhibited similar trends, where Site I 
had the highest value ranges, followed by Site III and Site 
II. The Dmn and α-values were highest in the M period at 
all of the three study sites, whereas, HB and J-values were 
highest in the PrM.

One way ANOVA results indicated that the variation 
in the H’ value between different seasons was statistically 
insignificant (P = 0.05), while between different sites it 

Fig. 2. Percentage composition of cladoceran families recorded at 
the three study sites during the study period. 
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Table 5. Analysis of variance (P = 0.05) of different diversity indices comparing seasonal values (temporal variation) and spatial values 
at three study sites (df, degrees of freedom), bolded numbers indicate significant values

Parameter Source of variation df F P-value F critical
Shannon-Weiner index (H’) Between seasons 2 0.231509797 0.800106 5.143253

Between sites 2 28.77171 0.000842 5.143253
Evenness index (E) Between seasons 2 0.901235 0.454734 5.143253

Between sites 2 7.790244 0.021492 5.143253

Table 4. Different diversity indices comparing the seasonal variations in Cladocera population at three study sites between April 2019 
and March 2020 (expressions of the indices described in the text). PrM, premonsoon; M, monsoon; PoM, postmonsoon

Diversity indice Site I Site II Site III
PrM M PoM Range PrM M PoM Range PrM M PoM Range

Taxa (S) 13.0 12.0 13.0 12.0 – 13.0 8.0 8.0 8.0 8.0 10.0 9.0 10.0 9.0 – 10.0
Dominance (D) 0.09 0.11 0.09 0.09 – 0.11 0.14 0.12 0.13 0.12 – 0.14 0.10 0.11 0.09 0.09 – 0.11
Simpson (1 – D) 0.91 0.89 0.91 0.89 – 0.91 0.86 0.88 0.87 0.86 – 0.88 0.90 0.89 0.91 0.89 – 0.91
Shannon (H´) 2.50 2.35 2.47 2.35 – 2.50 1.89 1.81 1.83 1.81 – 1.89 2.10 1.83 2.07 1.83 – 2.10
Evenness (E) 0.94 0.88 0.91 0.88 – 0.91 0.83 0.76 0.78 0.76 – 0.83 0.82 0.69 0.79 0.69 – 0.82
Brillouin 1.78 1.08 1.41 1.08 – 1.78 1.47 1.10 1.32 1.10 – 1.47 1.56 1.17 1.42 1.17 – 1.56
Menhinick 1.89 2.39 2.12 1.89 – 2.39 1.17 1.57 1.35 1.17 – 1.57 1.57 1.97 1.77 1.57 – 1.97
Margalef (R) 3.19 3.74 3.49 3.19 – 3.74 1.85 2.27 2.02 1.85 – 2.27 2.49 2.77 2.70 2.49 – 2.77
Pielou’s (J) 0.98 0.95 0.96 0.95 – 0.98 0.91 0.87 0.88 0.87 – 0.91 0.91 0.83 0.90 0.83 – 0.91
Fisher alpha (α) 5.91 8.94 7.01 5.91 – 8.94 2.77 3.95 3.23 2.77 – 3.95 4.24 6.00 5.02 4.24 – 6.00
Berger-Parker (d) 0.13 0.16 0.11 0.11 – 0.16 0.23 0.19 0.23 0.19 – 0.23 0.17 0.19 0.16 0.16 – 0.19

Discussion

The distributions of cladocerans are affected by various 
factors including, temperature, rainfall, water quality, 
nutrients, macrophytes, flood pulse etc. (Ghidini et al. 2009; 
Kiss et al. 2014). High species diversity of zooplankton in 
perennial water bodies indicates low pollution and thus, 
plays a pivotal role in the stability of aquatic ecosystems 
(Manickam et al. 2015). The diversity of zooplankton 
species tends to be low in stressed and polluted ecosystems 
and vice versa (Bass, Harrel 1981).  The present analysis 
revealed the presence of 16 species of cladocera, belonging 
to four families and seven genera. Site I, Site II and Site III 
supported 13, 8 and 10 cladoceran species. respectively. 
The analysis indicated that Site I, which was routinely 
manured with organic fertilizer and fish feed, had a 
moderate amount of organic matter as a food resource 
for plankton growth and was well maintained, unpolluted 
and stress-free. As Site II received a year round continuous 
supply of household debris and sewage from other nearby 
domestic sources, the organic load was highest among 
all the sites and was thus polluted and eutrophic. Site III 
had a low nutrient level due to absence of organic matter 
from any anthropogenic sources, reflected by insufficient 
aquatic vegetation. It has been mentioned that any 
community dominated by relatively fewer species reflects 
environmental stress and vice versa (Plafkin et al. 1989). 
In the present study, significantly higher cladoceran 
diversity was found in cleaner stress-free water conditions 

was statistically significant (P < 0.001). Similarly, variation 
in E values was found to be statistically insignificant (P > 
0.05) between different seasons, but, statistically significant 
between different sites (at P < 0.05) (Table 5). Cluster 
analysis using the Bray-Curtis similarity index (unweighted 
pair group method with arithmetic mean, UPGMA) value 
based on species distribution (i.e., diversity and density) 
indicated that Site I and Site III were more similar to each 
other as compared to Site II (Fig. 4).

Fig. 3. Seasonal comparison of cladoceran density at the three 
study sites during the study period.
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(the fish pond, Site I). Thus, cladoceran species diversity 
in these three sites was associated with the eutrophication 
level of the water bodies and thus, they can be used as an 
efficient bioindicators. Similar observations were made at 
Pushkar lake, Ajmer, Uttar Pradesh (Khanna, Yadav 2009); 
Govindgarh Lake, Rewa; Madhya Pradesh (Patel et al. 
2013), Dharmapuri lake, Tamil Nadu (Dhanasekaran et al. 
2017); Ukkadam Lake, Tamil Nadu (Manickam et al. 2018); 
and Ropar Wetland, Punjab (Brraich, Akhter 2019).   

Chydorus parvus, Chydorus sphaericus, Schapholeberis 
kingi, and Moina micrura were found at all the three sites. 
This denotes their wider distribution pattern and higher 
tolerance to limiting factors in the prevailing conditions. 
Alona verrucosa, Alona sp. 1, Coronatella rectangula, 
Daphnia lumholtz, Moina macrocopa and Diaphnosoma 
sarsi were found exclusively in a single study site during 
the study period, indicating their narrow distribution 
pattern and stenotolerance. Among the three study sites, 
Moina micrura had the highest population density (6.32 
individuals L–1), followed by Alona affinis (4.43 individuals 
L–1), indicating their high growth rate, success in utilising 
the available resources over others, high tolerance and wide 
habitat range. Alona sp.2 had the lowest population density. 
The dominance of the Chydoridae family has been typically 
recorded in a number of tropical and sub-tropical wetlands 
in the region, such as in Keoladeo National Park, Bharatpur, 
Rajasthan (Venkataraman 1990); in selected wetlands of 
south Rajasthan (Sharma et al. 2012); in some rock pools 
of Maharashtra (Padhye, Victor 2015) and in selected water 

bodies of Ludhiana, Punjab (Thakur, Kocher 2016).
The most favourable period for cladoceran population 

growth was found to be between March to June when food 
availability and physical conditions were optimum, while 
the least productive period was between July to October 
when turbidity was high and food availability was lower. 
Thus, temperature and availability of food seemed to be 
the two main limiting factors for cladoceran productivity. 
Prey-predator dynamics also affect the population density 
of plankton in water bodies (Lampert, Sommer 1997). 
Thus, the population density of cladocerans in the study 
sites may have been affected by fish population density in 
the community.

Higher species diversity indicates improved health 
of lake ecosystems. H’ < 1 indicates highly polluted or 
eutrophicated condition, H’ of 1 to 3 indicates a moderately 
polluted condition, and H’ > 3 shows unpolluted conditions 
(Mason 1988). Thus, the H’ index value can be used as an 
indicator of pollution (Klemm et al. 1990). In the current 
study, H’ values (between 1.81 and 2.50) for the three sites 
indicated moderate stability of the ecosystems. Thus, the 
eutrophication levels had moderate values, lowest at Site I 
and highest at Site II. Other diversity indices showed that 
Site I had higher species richness and suitable conditions 
followed by Site III and Site II respectively. Similar 
observations were found at Satna, Madhya Pradesh (Singh 
et al. 2002); in South Kerala (Latha, Thanga 2010); at selected 
wetlands in Ludhiana, Punjab (Thakur, Kocher 2017) and 
at Ropar wetland, Punjab (Brraich, Akhter, 2019). 

One way ANOVA results on the spatio-temporal data 
showed that there was significant difference in H’ values 
among the sites while it was negligible and insignificant 
among the seasons.  The Bray-Curtis cluster analysis 
revealed that Site I and Site III were more similar in 
species community composition, compared to Site II. 
Thus, it can be inferred, as Site I and Site III had similar 
faunal composition in comparison to Site II,. However, 
the relationship of cladoceran diversity and community 
composition with physicochemical parameters needs to be 
studied. 

Conclusions

The present study revealed the presence of 16 cladoceran 
species from some selected lateritic soil freshwater wetlands. 
However, this number is much lower than the overall 
recorded diversity of cladoceran species (63) in this typical 
“Rarh belt” of West Bengal (Chakraborty, Mallick 2020). 
Thus, the study highlights the need of a more extensive, 
systematic survey of cladoceran species in the area in the 
future. Moreover, as distribution of cladocerans is affected 
by various other factors (including, temperature, rainfall, 
water quality, nutrients, macrophytes, flood pulse etc.) the 
relationships of cladoceran communities with physico-
chemical features of the water bodies needs to be studied.

Fig. 4. Cluster analysis using Bray Curtis similarity index 
(UPGMA, cophenetic correlation = 0.73) for the three study sites 
based on species diversity and species density.
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While wetlands are among the most important, dynamic 
ecosystems of nature, they are vanishing at a faster rate 
due to lack of management, anthropogenic stress, rapid 
urbanization etc. Apart from that, wetlands continuously 
undergo slow but gradual changes with time. This study 
highlighted that properly managed water bodies had 
higher cladoceran species diversity, compared to the others. 
Moreover, diversity of zooplankton, including cladocerans, 
is also important for sustainable management of water 
bodies. Thus, the study indicated the scope of wetland 
conservation as well as habitat preservation in the region.
Cladocerans, being nutritive “natural live feed” for fish and 
shrimp culture practices, means that proper maintenance 
of these wetlands can augment cladoceran diversity and 
thus, in turn fish production in the area. This can create 
livelihood generation and economic development of the 
local people in this rural belt.
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