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Abstract

A Comparative study was carried out in a pond of Tripura to observe the density and seasonal succession
of rotifer and copepod fauna and the observation recorded 26 species of rotifer and 6 species of copepod
fauna. Percentage composition of different families as well as the percentage composition of each species
in the recorded total rotifer and copepod fauna were also noted. Rotifer fauna showed maximum density
in the winter and minimum density during the summer. On the contrary, copepod fauna showed
maximum density in the summer and minimum density in monsoon season. Rotifer fauna showed
significant positive correlation with water temperature, free carbon dioxide, total alkalinity, nitrate-
nitrogen, phosphate phosphorus and negative correlation with transparency. On the contrary, copepod
fauna showed positive correlation with water temperature and pH and negative correlation with dissolved
oxygen, total alkalinity and nitrate nitrogen. The observation infers that the densities of rotifer and
copepod fauna varies with the seasons, which might be the dynamic nature of the aquatic ecosystem and
might also be due to optimal condition in the water quality parameters of the studied pond ecosystem.

Keywords: Rotifer density, copepod density, percentage composition, seasonal variations, water quality
factors, pond ecosystem, Tripura

1. Introduction

The seasonal occurrence and abundance of rotifers are dependent on the co-joint interactions
of biotic and abiotic (physico-chemical) factors (Dumont 1977; Mikschi 1989; Castro 2005) [*4
29,91 El-Shabrawy and Germoush (2014) 181 opined that in aquatic ecosystems, the community
structure of rotifers varies with the season often with the succession of different dominant
species. Nogrady et al.(1993) 2 stated that in aquatic ecosystems, rotifers react faster to
changes in water quality parameters as compared to other freshwater zooplankton due to
possession of their short development cycle (r strategists). In aquatic ecosystems, rotifers play
key role in the energy flow and nutrient cycling, especially when the abundance of crustacean
zooplankton is low (Sanders 1989) 8. Rotifers having predatory behaviour are capable of
regulating the populations of phytoplankton, protozoans and bacteria in aquatic ecosystem
(Lubzens et al. 1989) %1, Rotifers have gained great ecological importance in freshwater lentic
ecosystems due to their ability to colonize diversified aquatic and semi-aquatic habitats and the
majority of them are cosmopolitan in distribution (Paggi 1990) 3. In aquatic ecosystems,
rotifers on having inherent quality to build up substantial densities within short time intervals
are considered as a valuable tool for population dynamic studies (Andrew and Fitzsimons
1992). Several noteworthy researchers (Sladeéek 1983; May and O’Hare 2005; Gutkowska et
al. 2013) [+ 27. 191 reported that rotifer species composition, total abundance and diversity
indices (such as Brachionus: Trichocerca ratio, Keratella-index) have widely been used for the
assessment of trophic status in aquatic ecosystem. Copepods are common zooplankton of
aquatic ecosystem (fresh water and brackish water) and play very important role as prey for
many juvenile and adult zooplanktivorus fish and (Evjemo et al. 2003; Vaidya 2017) [!8 471, In
eutrophic water bodies, copepods remain in dominating stage as they are very sensitive to the
availability of food resource (Sommer and Stibor 2002) (3], Santer (1993) [ stated that the
dominancy of cyclopoid copepod is the indication of abundant availability of diatoms
Saumen Chakrabarti (Bacillariophyceae) and blue green algae (Cyanophyceae) in freshwater lentic water bodies.
Department of Zoology, Peter and Gerhard (1992) 331 reported that copepod play important role in the consumption of
Women’s College, Agartala, carbon produced by the microbial loop. In aquatic ecosystem, copepods, in general can
Tripura, India withstand harsher environmental conditions as compared to other zooplankton (Meshram
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The seasonal occurrence and abundance of copepods are
related to abiotic (such as water temperature, turbidity) and
biotic parameters (such as competition, predation, food habits
and food availability) or a combination of both (Dieguez and
Gilbert 2002; Shah and Pandit 2013) [2 41 Aquatic
macrophytes play a crucial role by offering a variety of
microhabitats which are used as refuges against visual
predators for many zooplankton species ((Kuczynska-Kippen
and Nagengast 2003) 1?2, Ponds constitute biodiversity “hot
spots” within a region or landscape and density of
zooplankton is quite high in the fertile lentic water body like a
pond. (Madhusudhana et al. 2014) 4, Ponds habitats are
frequently subjected to pollution stresses due to their
shallowness and small area provides the limitation to
buffering capacity as compared to lakes and rivers (Schffer et
al. 2006) 91, In Tripura, Banik (1995, 1996) [ 1 worked on
sessile rotifers and reported some sessile rotifer species from
fish ponds of Tripura. Chakrabarti (2013) [9 reported
seasonal abundance of crustacean community in a pond
ecosystem of Tripura. In Tripura, however, no comparative
studies between the rotifer and copepod fauna with reference
to the density and seasonal variations have been reported till
date. Hence, in the present study, a comparative account was
undertaken to observe the density and seasonal variations of
rotifer and copepod fauna and also observe the influence of
water quality factors on the densities of rotifer and copepod
fauna in a pond ecosystem of Tripura, India.

2. Materials and Methods

The study was performed in a freshwater pond located at
Jogendranagar, Agartala, West District of Tripura, India from
March 2019 to February 2021. Geographically, the studied
water body lies at Latitude 23° 50" 9.78" N and Longitude 91°
16" 45.80" E. The observable pond is shallow, rectangular
shaped and perennial. The total surface area of the pond is
about 0.76 ha. The depth of the water column in the studied
pond fluctuates from 1.0 m to 2.5 m. The littoral area of the
water body harbours some macrophytes such as Eichhornia
crassipes and Salvinia sp. The studied pond is used for
scientific rearing of Indian major carps. The rotifer and
copepod fauna have been collected by filtering 100 litre
surface water through plankton net (mesh size 50 pum) at
weekly intervals and fixed immediately with 4% formalin and
enumeration is done in the laboratory under the microscope
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through Sedgwick Rafter Plankton Counting Cell and results
were expressed as individual per litre (ind/l). The rotifer fauna
were identified up to species level following keys of Pennak
(1978) 34 and Edmondson (1992) [*°1. Copepod fauna were
identified up to species level following keys of Battish, (1992)
61 Aquatic macrophytes were identified following keys of
Cook (1996) [ Water quality parameters such as
transparency, water temperature, pH were determined on the
field site and the other limnological parameters viz., dissolved
oxygen, free carbon dioxide, alkalinity, dissolved organic
matter, silicate, phosphate phosphorus and nitrate nitrogen
were analysed in the laboratory following methodology of
APHA (2012) B Pearson’s correlation coefficient(r) was done
in order to know the degree of influence of water quality
factors on the density of rotifer and copepod fauna in the
studied pond water. The statistical software (SPSS version
1.5) was used for the statistical analysis.

3. Results and Discussion

The present observation recorded 26 species of rotifer and 6
species of copepod fauna. The recorded rotifer species are
Brachionus angularis, Brachionus bidentata, Brachionus
caudatus, Brachionus falcatus, Brachionus forficula,
Brachionus  quadridentatus, = Brachionus  urceolaris,
Brachionus rubens, Brachionus diversicornis, Keratella
tropica, Keratella cochlearis, Anuraeopsis fissa, Lecane luna,
Lecane depressa, Lecane ungulata, Monostyla bulla,
Lepadella ovalis, Lepadella patella, Colurella uncinata,
Trichocerca longiseta, Trichocerca cylindrica, Polyarthra
vulgaris, Mytilina ventralis, Euchlanis dilatata, Testudinella
patina and Asplanchna priodonta. On the contrary, the
recorded six copepod species are Mesocyclops leuckarti,
Mesocyclops hyalinus, Mesocyclops edax, Paracyclops
fimbriatus, Eucyclops agilis and Heliodiaptomus viduus.

The recorded 26 species of rotifers belongs under 13 genera
and 9 families. Quantitative analysis showed that
Brachionidae is the dominant family with 12 species followed
by Lecanidae with 4 species, Colurellidae with 3 species,
Trichocercidae with 2 species, while Synchaetidae,
Mytilinidae, Euchlanidae, Testunellidae and Asplanchnidae
have 1 species each, thus contributing 43%, 15%, 11%, 9%,
8%, 4%, 3%, 5% and 2% respectively to the total recorded
rotifer fauna in the studied pond (Fig 1).
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Fig 1: The percentage composition of different families of the rotifer fauna in the studied pond

The percentage composition of the Brachionus angularis,
Brachionus bidentata, Brachionus caudatus, Brachionus
falcatus, Brachionus forficula, Brachionus quadridentatus,
Brachionus urceolaris, Brachionus rubens, Brachionus
diversicornis, Keratella tropica, Keratella cochlearis and
Anuraeopsis fissa under the family Brachionidae were 5%,
2%, 4%, 2%, 9%, 2%, 3%, 2%, 3%, 6%, 3% and 2%
respectively. The percentage composition of the Lecane Luna,
Lecane depression, Lecane ungulate and Monostyla bullet
under the family Lecanidae were 6%, 2%, 3% and 4%
respectively. The percentage composition of the Lepadella
ovals, Lepadella patella and Colurella uncinata under the

family Colurellidae were 5%, 2% and 4% respectively. The
percentage composition of the Trichocerca longiseta and
Trichocerca cylindrica were 7% and 2% respectively. The
percentage composition of Polyarthra vulgaris under the
family Synchaetidae was 8%. The percentage composition of
Mytilina ventralis under the family Mytilinidae was 4%. The
percentage composition of Euchlanis dilatata under the
family Euchlanidae was 3%. The percentage composition of
the Testudinella patina under the family Testunellidae was
5%, while the percentage composition of Asplanchna
priodonta was 2% (Fig 2).
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Fig 2: The percentage composition of each species of then total rotifer population in the studied pond

On the contrary, the present study recorded the presence of 6
species of copepod fauna which belongs under 4 genera and 2
families. The quantitative study showed that Cyclopidae is the
dominant with 4 species followed by Diaptomidae with only 1
species, thus contributing 89%, and 11% respectively of the
total copepod fauna (Fig 3)

B Cyclopidae

H Diaptomidae

Fig 3: The percentage composition of different families of the
copepod fauna in the studied pond

The percentage composition of Mesocyclops leuckarti,
Mesocyclops hyalinus, Mesocyclops edax, Eucyclops agilis

~ 3~

and Paracyclops fimbriatus belongs under the family
Cyclopidae were 37%, 15%, 23%, 9% and 5% respectively.
The percentage composition of Heliodiaptomus viduus
belongs under the family Diaptomidae was 11% (Fig 4).
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Fig 4: The percentage composition of each species of then total
copepod population in the studied pond

Rotifer fauna showed maximum density (631ind/l) in the
winter and minimum density (119 ind/I) during summer of the
two observable study periods. On the contrary, copepod fauna
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showed maximum density (273 ind/l) in the summer and
minimum density (59 ind/I) in monsoon season (Fig 5).
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Fig 5: Seasonal variations of rotifer and copepod fauna in the studied
pond

Abbreviation Used: S=Summer (March-May); M=Monsoon (June-

August); A= (September-October); W=Winter (November-February)

Researchers (Hofmann 1977; Berzins and Pejler 1987,
Dangne et al., 2007; Sivakami et al., 2013) [20. 7. 12 431 stated
that maximum density of rotifers in winter due to availability
of plenty food in addition to optimal conditions of some water
quality parameters such as water temperature, pH, dissolved
oxygen etc. Minimum density of rotifers in summer might be
due to lower concentration of dissolved organic matter and
insufficient live food biota (Mahar, et al. 2000; Castro, et al.
2005) 5 91 Meshram, (2014) 28 opined that maximum
density of copepod fauna in summer may be due to
availability of plenty live food and competition with other
species. However, Bhuiyan, et al. (2008) [® stated that the
effect of over fishing might be the probable reason for a
maximum density of copepod fauna during summer season.
Lowest density of copepod fauna during monsoon is the
dilution effect and as such some physico-chemical factors like
lower water temperature, pH, salinity and TDS are not in
favour for the growth and survivability of copepod fauna
(Maruthanayagam 2008; Pramod et al. 2011; Kavitha et al.
2016) [36.21],

Kuczynska-Kippen and Nagengast (2003) [?2 stated aquatic
macrophytes play key role in conditioning specific
assemblages of rotifer in aquatic ecosystems. Rundle and
Ormerod (1992) 371 opined that amongst copepod fauna,
numerical abundance of cyclopoids are noticed in such lentic
water bodies that are highly weed infested. Nilssen and
Waervagen (2002) stated that Mesocyclops leuckarti, a
cyclopoid species commonly found in weed infested lentic
water bodies utilize periphytic and detritus food sources
which are available in plenty amount in such water bodies.
The present study reveals numerical abundance of rotifer and
copepod fauna in and around the aquatic macrophytes than
the exposed littoral zones in the observable pond. Nayar and
Nair (1969) [ and Sharma (1983) [ stated that the
numerical abundance of rotifers are dependent upon the
availability of algal food and the metabolic products of
aquatic macrophytes which con-jointly forms suitable
ecological niche for the rotifers. Stewart and George (1987)
stated that in aquatic ecosystem, the lower availability of
rotifers in the vegetation free exposed littoral zone was the

http://www.faunajournal.com

impact of sunlight factor. Water quality parameters of the
studied pond water were noted in Table 1.

Table 1: Water quality parameters of the studied pond

Water Quality factors Range Mean
Water temperature(°C) 10-36 28
Transparency(cm) 8-20 12
pH 5.6-9.2 7.4
Dissolved oxygen(ppm) 5.2-7.8 6.2
Free carbon dioxide(ppm) 1.2-2.6 14
Alkalinity(ppm) 74-152 110
Dissolved organic matter(ppm) 11.4-22.6 16.2
Silicate(ppm) 8.2-15.4 124
Phosphate phosphorus(ppm) 0.01-0.2 0.09
Nitrate nitrogen(ppm) 0.01-0.2 0.07

During the study, the optimal numerical abundance of rotifers
was noticed in the temperature range between 12-28 °C.
However, three main types of rotifer responses to temperature
were also observed. High temperature (28-32 °C) preferred
species of rotifer includes Brachionus forficula, Brachionus
falcatus, Lecane luna, Lecane depressa, Lecane ungulate,
Testudinella patina. Moderate temperature (22-25 °C)
preferred species of rotifer includes Anuraeopsis fissa,
Keratella tropica, Monostyla bulla, Trichocerca longiseta,
Trichocerca cylindrica, Polyarthra vulgaris, Euchlanis
dilatata. Low temperature (12-15 °C) preferred species of
rotifer includes Asplanchna priodonta, Keratella cochlearis,

Brachionus calyciflorus.  Surprisingly, abundance of
Brachionus angularis was observed in both the low
temperature and moderate temperature values. On the

contrary, the optimal numerical abundance of copepod fauna
was observed in the temperature range between 29-33 °C.
Mesocyclops leuckarti, the super dominant copepod species
reached a peak population at about 31°C and its population
was completely disappeared at a temperature below 14 °C.
The present observation showed that copepod fauna were
dominant in warmer period of the year. Bhuiyan, et al. (2008)
81 emphasized the role of temperature on crustacean densities.
Bhuiyan, et al. (2008) ! reported that temperature on one
hand, acting directly for accelerating the growth rates of
crustacean zooplankton, which in turn increases the
population densities of crustaceans and on the other hand, it
hastens the growth of phytoplankton population which serves
as live food for crustacean zooplankton. Shah and Pandit,
(2013) ™ reported that the density of copepod was less when
the concentration of nitrate was more. In the present study, the
concentration of nitrate nitrogen ranged between 0.01-0.02
(Table 1). In the present observation, the highest density of
rotifer zooplankton was recorded in the pH range of 6.8-7.4
and dissolved oxygen concentration of 5.6 to 6.8 ppm. During
observation, it was found that Monostyla bulla was available
only in low oxygen concentration. On the contrary, the
highest density of copepod zooplankton was recorded in the
pH range of 5.8 to 6.4 and dissolved oxygen concentration of
5.4 10 6.0 ppm.

Pearson’s correlation coefficient (r) has also done in order to
know the degree of influence of water quality factors on the
densities of rotifer and copepod fauna in the studied pond
water (Table 2).
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Table 2: Correlation of rotifer and copepod fauna with water quality factors in the studied pond

Groups WT Tr pH DO FCO:2 TA NOs-N PO4-P
Rotifer .523** - 437** .357 431 A419* . 459** .351* A413*
Copepod 317* 291 .259 * -.313* 321 - 423** -471* .359

* Significant at the 5 % level (2-tailed); ** Significant at the 1 % level (2-tailed) Abbreviation WT: Water temperature, Tr: Transparency, DO:
Dissolved oxygen, FCO2: Free carbon dioxide, TA: Total alkalinity, NOs-N: Nitrate-nitrogen, PO4P: Phosphate-phosphorus

In the present study, rotifer fauna showed significant positive
correlation with water temperature (r= .523, P< 0.01), free
carbon dioxide (r=.419, P< 0.05), total alkalinity (r=.459, P<
0.01), nitrate-nitrogen (r= .351, P< 0.05) and phosphate
phosphorus (r= .413, P< 0.05). Several noteworthy
researchers (Hofmann 1977; Mikschi 1989; Castro et al.
2005; Wang 2016) [20. 30. 9. 48] also observed similar findings.
However, this group showed significant negative correlation
with transparency (r= -. 437, P< 0.01). Rotifer fauna did not
depict any significant correlation with pH and dissolved
oxygen. On the contrary, copepod fauna showed positive
correlation with water temperature (r = .317, P< 0.05) and pH
(r = .259, P< 0.01). Researchers (Bhuiyan, et al. 2008;
Meshram 2014; Apaydin, et al. 2016) [® 2 2 also observed
similar findings. Copepod fauna showed negative correlation
with dissolved oxygen (r = - .313, P< 0.05), total alkalinity (r
= - 423, P< 0.01) and nitrate nitrogen (r = -.471, P< 0.05).
Shah and Pandit (2013) ™! also observed that copepod fauna
were negatively correlated with dissolved oxygen, alkalinity
and nitrate nitrogen. However, copepod fauna did not depict
any significant correlation with transparency, free carbon
dioxide and phosphate phosphorus (Table 2).

4. Conclusion

Thus, the present observation infers that rotifer and copepod
fauna although have different environmental requirements,
many of them co-exist in the same pond, their densities varies
with seasons which might be the dynamic nature of the
aquatic ecosystem and might also be due to optimal condition
in the water quality parameters of the studied pond ecosystem.
The ecological niches in an aquatic ecosystem are very plastic
and are likely to be fluctuate widely which in-turn influence
in the composition and abundance of rotifer and copepod
fauna. A particular population of rotifer and copepod is able
to exploit its ecological niches to its maximum and the peaks
of rotifer and copepod fauna are, therefore due to differential
ecological niches in the studied pond ecosystem. So, in the
light of present study, it can be concluded that not a single
factor but several factors con-jointly governs on the densities
of rotifer and copepod zooplankton in the studied pond
ecosystem.
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