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Abstract

Dams and reservoirs are important aquatic habitats providing water for human consumption, irrigation, industry and a source
of food. Zooplankton are important components of such freshwater ecosystems. Freshwater zooplankton consist of rotifers,
cladocerans, copepods and ostracods. We studied the diversity of zooplankton over a period of one year in the Visapur dam,
Ahilyanagar. We documented 23 rotifers and 2 cladocerans from the waterbody. We also surveyed selected research papers on
dams and reservoirs for their zooplankton fauna composition. Most studies conclude that rotifers are the most diverse and
abundant group, followed by cladocera. Importance of zooplankton is emphasized, and urgent need for conservation of aquatic

habitats is addressed.
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Introduction

Even though only less than 0.01% of freshwater is present
on just 0.8% of the surface of the earth, it is necessary for
survival of humans, animals and plants (Gleick, 1996;
Zaman and Sizemore, 2017) [0 30 QOver 10, 000 fish
(Lundberg et al., 2000) 1% and one third of vertebrates
(aquatic reptiles, mammals, birds) live in such small area
(Dudgeon et al., 2006; Lundberg et al., 2000) [": 151, Despite
such profound benefits they provide, freshwater ecosystems
are the most endangered habitats in the world (Dudgeon et
al., 2006) 1. Also, biodiversity losses are far greater in fresh
water habitats as compared to the terrestrial ecosystems
(Sala et al., 2000) . Threats to these habitats include
pollution, over exploitation, habitat fragmentation,
construction of dams, introduction of exotic species,
eutrophication, biotic homogenization, urbanization, global
warming etc (Dudgeon et al., 2006; Braghin et., 2018;
Vanjare et al., 2023) * 7271, Such anthropogenic effects on
environment tend to alter the biological and functional
diversity by modifying faunal communities (Loreau et al.,
2001; Kulkarni and Padhye, 2021) [*7],

Biodiversity information on invertebrates of fresh water
habitats is not up to the mark, especially from the tropical
and subtropical regions that are known to support highest
biodiversity (Dudgeon et al., 2006) [l. High levels of local
endemism and species richness have been reported from
crustaceans, molluscs and aquatic insects (Dudgeon et al.,
2006; Padhye et al., 2023) [ 201,

Plankton of freshwater are composed of zooplankton and
phytoplankton. Zooplankton (heterotrophic), generally do
not actively swim on their own and move from one place to
the other by the action of water currents or by drifting.
Zooplankton are different from phytoplankton, which are
known to be autotrophic producing their own food by the
process of photosynthesis. Most zooplankton are known to
be phytoplankton consumers. Zooplankton in freshwater
bodies are composed of cladocerans, copepods and rotifers.
These are micro-invertebrates found abundantly in inland
freshwater bodies like lakes, ponds, rivers etc.
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Rotifers are a diverse assembly of pseudocoelomate,
bilateral organisms exclusive to freshwater (Vanjare et al.,
2017) 281, They are commonly called “wheel animalcules”
due to the rotating motion of their cilia on the anterior side
(corona). Cladocerans and Copepods are microcrustaceans
found in aquatic habitats. The cladoceran head is like a
dome with large compound eyes and five pairs of
appendages. The first two pairs act like an antenna, with one
pair used for sensation and the other pair used for
swimming. The remaining pairs of appendages help in
collection of food. Copepods have short and cylindrical
bodies. Free living copepods have two pair of antennae and
a single red eye. They inhabit the benthic, littoral and open
water zone in aquatic habitats (Dumont & Negrea, 2002;
Chatterjee et al., 2013) [6.8],

Zooplankton are important to freshwater as they are at the
base of aquatic food chains, play an important role in
ecological processes (Dumont & Negrea, 2002; Kulkarni
and Padhye, 2021) & 1, They are well known biological
models due to their use in ecotoxicology, pollution biology,
graduate studies and aquaculture. They are rich source of
protein rich food to their predators. The are well known
biological indicators giving information about water quality
in which they are present. Zooplankton respond to
environmental changes in their habitat by changes in
growth, community composition, density, diversity and
distribution (Nogrady et al. 1993; Hulyal & Kaliwal, 2008;
Vanjare et al., 2023) [11.19.27],

Reservoirs are artificial structures constructed to store the
rain water. Reservoirs are constructed by creating dams over
river. This ensures continuous supply of water for irrigation
and municipal use during drier period. Reservoirs are also
used for fishing, boating, electricity generation and
recreational activities.

We surveyed the Vispaur dam over a period of one year
(Sept 2022- August 2023) and documented 25 zooplankton.
In this paper, we also summarize the zooplankton studies
done on reservoirs of Maharashtra state, India, and comment
on the ecological and economic importance of zooplankton
in such freshwater bodies.



International Journal of Entomology Research

Material and methods

The study was conducted for a period of one year (Sept
2022- August 2023) at Visapur Dam, near Shrigonda,
Ahilyanagar (18.8035565°N 74.5827484°E). The reservoir
is an earthfill dam on the Hanga River covering an area of
385 sq. km. The zooplankton samples were collected using
plankton net of 53-micron mesh size which was towed over
the water surface. The collected samples were preserved in
4-5% formalin. Rotifers were identified under a compound
microscope directly (Magnus MLX), micro-crustaceans
were identified under stereomicroscope and photographed
using a digital camera. All the zooplankton were identified
using external morphological features. The latest
monographs and keys were used for identification.
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Results

The study resulted in documentation of 25 zooplankton,
from the waterbody. The rotifers were the most diverse
group (23 species), followed by cladocerans (2 species)
(Figure 1). In Rotifers, the family Brachionidae was the
most abundant group, with 11 species (see table 1). The
phylum Rotifera, showed 10 families and 15 genera,
whereas cladocera showed 2 families and 2 genera. The
family Brachionidae was the most species rich, with seven
species.

Literature review of selected dams and reservoir reveals the
state of zooplankton studies in Maharashtra. Studies only on
rotifers, cladocerans and copepods have been considered
(Table 2).

Fig 1: List of Brachionus rotifers seen at Visapur Dam, Ahilyanagar (A. Brachionus diversicornis,
B. Brachionus caudatus C. Brachionus calyciflorus D. Brachionus forficula E. Brachionus falcatus)

Table 1: List of zooplankton observed at Visapur Dam during Sept 2022- August 2023

Sr.No | Family | Species
Phylum Rotifera
1 Asplanchnidae Asplanchna sp.
2 Brachionidae Anuraeopsis fissa Gosse, 1851
3 Brachionidae Brachionus angularis Gosse, 1851
4 Brachionidae Brachionus calyciflorus Pallas, 1766
5 Brachionidae Brachionus caudatus Barrois & Daday, 1894
6 Brachionidae Brachionus falcatus Zacharias, 1898
7 Brachionidae Brachionus forficula Wierzejski, 1891
8 Brachionidae Brachionus quadridentatus Hermann, 1783

9 Brachionidae Brachionus diversicornis (Daday, 1883)

10 Brachionidae Platyias quadricornis (Ehrenberg, 1832)

11 Brachionidae Keratella cochlearis (Gosse, 1851)

12 Brachionidae Keratella tropica (Apstein, 1907)

13 Lepadellidae Colurella sp

14 Lepadellidae Lepadella (Heterolepadella) ehrenbergii (Perty, 1850)
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15 Euchlanidae Euchlanis dilatata Ehrenberg, 1832

16 Lecanidae Lecane bulla (Gosse, 1851)

17 Lecanidae Lecane closterocerca (Schmarda, 1859)

18 Mytilinidae Mytilina ventralis (Ehrenberg, 1830)

19 Trichotriidae Macrochaetus sericus (Thorpe, 1893)

20 Hexarthridae Hexarthra mira (Hudson, 1871)

21 Synchaetidae Polyarthra sp.

22 Testudinellidae Pompholyx sulcata Hudson, 1885

23 Testudinellidae Testudinella patina (Hermann, 1783)

Cladocera
24 Moinidae Moina sp
25 Chydoridae Indialona ganapati (Petkovski, 1966)
Table 2: List of studies on zooplankton from Maharashtra
Sr. No Reservoir Author and Year Rotifer | Cladocera | Copepod
1 Haranbari Dam, Nashik Abhire, 2022 16 - -
2 Visnhupuri Dam, (Shankar Sagar reservoir), Nanded | Balkhande and Kulkarni. 2018
3 Dynaneshwar dam, Ahmednagar Dembhare, 2011 21 -
4 Shahanoor Dam, Amravati District Gadhikar and Sawale, 2016 25
5 Bhogaon Reservoir, Parbhani Kadam, 2016 13 5 6
6 Dnyanganga Reservoir, Buldhana Kale, 2013 8 6 8
7 Rajura dam, Buldhana Panpatil and Deshmukh, 2021 6 2 1
8 Ekburji Dam, Washim Wanjari., 2019 11 10 7
9 Visapur Dam, Ahmednagar Pandharkar et a., 2014 20 5 4
Visapur Dam, Ahmednagar Bhalsing and Pokale, 2023 [ 19 - -

10 Kurnur Dam, Ahmednagar Patil and More, 2016 18 6 6
11 Mugdal Dam, Ahmednagar Rankhamb and Mulgir, 2024 %3] 7 5 3
12 Sina Kolegaon dam, Osmanabad Jadhav et a., 2012 [*2] 5 4 2
13 Kalisar dam, Gondia Gadekar, 2020 3 2 3

1. Ecological importance:

Components of aquatic food chains: Zooplankton are
integral components of freshwater chains. All aquatic
organism depends on the them for their survival. They serve
as an intermediary species in here and transfer energy from
phytoplankton to larger invertebrate predators and thus to
the fishes and large aquatic organisms (Araujo et al., 2022)
[ 1t is important to study of effects of climate change and
adverse anthropogenic changes on plankton, as any harm at
the base may result in catastrophic effects. Zooplankton can
also act like consumers of the phytoplankton.

Zooplankton as bioindicators: Zooplankton are extremely
sensitive to even microscopic changes in water (Wooldridge
and Perissinotto, 2016). Any environmental disturbance can
change their species composition, abundance and changes in
their  certain morphological feature (Rotifers-
cyclomorphosis). Zooplankton are commonly used as
bioindicators to monitor sudden and long terms ecological
changes in freshwater habitats (Wooldridge and
Perissinotto, 2016). Zooplankton thus help to keep a check
on the health of the ecosystem and provide information to
take necessary action to prevent algal and unwanted
hydrophytes blooms. Thus, urban and rural policy makers
by understanding ecology of zooplankton (ex. growth of
harmful plankton due to eutrophication) at a particular
waterbody can use the services provided by them to take
decisions (Anderson et.al., 2002) 4,

Role in Biogeochemical cycles: Both phytoplankton and
zooplankton play a crucial role in the cycling of nutrients
(nitrogen and phosphorus) which are important for the
productivity in aquatic ecosystems. Thus, zooplankton
contribute to the global biogeochemical cycle add carbon
dioxide in the atmosphere (Araujo et al., 2022; Brierley,
2017) 291,
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2. Economic importance:

Industry and biotechnology: Zooplankton also hold great
importance in industry and biotechnology to be potentially
used in commercial products (Wooldridge and Perissinotto,
2016). Zooplankton are used in wastewater treatment, food
and feed supplements etc regularly.

Zooplankton in space: Few behavioural experiments
(MacCallum et al., 1998) [*8 on zooplankton have been
performed in microgravity (cladocerans and ostracods). Few
zooplankton can survive for few months in space and
dormant eggs can be revived in space (Russomano and
Rehnberg, 2018) 4. Food, water and oxygen are extremely
essential on long term space survey, thus plankton studies in
future may fulfil the need (Aquatic bioregenerative life
support systems (BLSS)- see Knie et al., 2018) 161,

Aquaculture: Zooplankton are commonly used as live food
for larval stages of fish, shrimp and mollusks (Vigani et. al.,
2015) [®,  Zooplankton like rotifers (Brachionus
plicatilis and B.  rotundiformis) are rich in nutrients
(polyunsaturated fatty acids and essentials amino acids),
easy to digest and ingest (Lubzens et al., 2003) [*4l. Feeding
copepods (ex. Moina) to commercial aquatic organism like
fish, results in an increase in better survival, growth and a
less incidence of larval deformities (Wilcox et al., 2006;
Loh et al., 2012) [13.29,

Discussion

The literature survey, revealed that 3-25 species were
documented from most of the studies in reservoirs of
Maharashtra. We were able to document 25 rotifer species
in a year, and the number will surely increase in the
upcoming collections. It is a well-known fact that rotifers
are found at the base of food chain, and thus their numbers
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and population will always be towards the higher side, as
compared to cladocerans, copepods and ostracods (see
Bhalsing and Pokale, 2023) El. We were able to collect 2
cladocerans, whereas the previous studies in Maharashtra
indicate 2-10 species of cladocerans. The low number of
cladocerans, may be indicative of the sampling strategy, as
cladocerans are mostly found at the bottom.

The genus Brachionus is a well-known indicator of alkaline,
eutrophic water bodies (Sharma, 1983) this is also evident
from the environmental parameters seen at the site (see
Bhalsing and Pokale, 2023) [, We found 7 species of
Brachionus at the site.

Plankton are important component of the freshwater bodies
like lakes, river, ponds, dams and reservoirs. Their presence
is important for the existence of the waterbody itself.
Phytoplankton and zooplankton together are responsible for
the continued survival of flora and fauna in the aquatic
ecosystems.

Literature review indicates that good number of studies have
taken place on zooplankton of dams and reservoirs in
Maharashtra, state. Most of the studies are concentrated on
the diversity and abundance of zooplankton (rotifers,
cladocerans, copepods and ostracods). Some authors have
commented on the physico-chemical parameters as well.
Most of the reports, indicate good diversity of rotifers from
such waterbodies followed by cladocera and copepoda.
Ostacoda being benthic organism may or may not be caught
in the plankton nets.

Zooplankton are important for the continuance of life in
aquatic ecosystems, as is evident from studies all over the
world. It is important for us to protect the aquatic habitats
and zooplankton that live in them. Urbanization, pollution,
intensive farming and other adverse anthropogenic activities
are affecting the diversity and abundance of zooplankton in
such important waterbodies. We need to protect such
waterbodies on an urgent basis.
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