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ABSTRACT 
 
Zooplankton play multiple roles in an aquatic ecosystem. Nutrient recycling, energy flow, microbial 
remineralization, carbon cycling and maintenance of the population size of primary producers are some of the 
vital roles of zooplankton. Zooplankton are great indicators of the ecological status of a water body since their 
population dynamics changes with environmental changes. This study aims to identify the zooplankton 
population and its dynamics in a lake that was formerly paddy field. Kottakayal is a wetland lying near the 
Ittikara-Pallimon confluence. Sand and clay mining that is prevalent in this area has changed it into a water 
logged area. Zooplankton samples were collected from six sampling stations bimonthly for a period of two years 
from November 2015 to October 2017. Quantitative and qualitative analyses of the samples were made using 
standard protocols. Statistically significant seasonal variation in zooplankton population was noticed. Thirty 
eight species of zooplankton belonging to 7 different classes, 12 orders and 18 families were                          
identified. Zooplankton abundance was maximum (119915±33053 nm-3) during monsoon season and minimum 
(55212±19637 nm-3) during pre-monsoon season. Rotifers were the dominant group of zooplankton in 
Kottakayal. Abundance of rotifers which are the chief food for fishes make this wetland suitable for practising 
aquaculture. Copepods were the second dominant zooplankton. Presence of species like Keratella, Brachionus, 
Monostyla, Lecane, Arcella and Difflugia indicated that Kottakayal was subjected to organic pollution. 
 
Keywords:  Zooplankton; ecological status; wetland; sand and clay mining; rotifers; copepods; and organic 

pollution. 
 

1. INTRODUCTION 
 

Zooplanktons play a prime role in the aquatic food 
chain by controlling phytoplankton production. 
Zooplanktons via vertical migration transport 
dissolved and particulate matter to deeper waters. 
These organisms greatly affect primary producer 

populations, microbial remineralization and particle 
export in an aquatic ecosystem through their grazing 
and metabolism. They are the nutrient recyclers who 
also play the prime role in carbon cycling, population 
dynamics, energy flow and trophodynamics. 
Zooplankton are one of the most important sources of 
food to aquatic organisms especially planktivorous 
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fishes. Zooplanktons are important elements in the 
functioning of the aquatic ecosystem due to their 
major role in energy flux in a plankton based                 
food web [1]. Surface area, depth, trophic level, 
colour of water and the biological community of the 
lake characterize zooplankton community structure 
[2]. Thus zooplanktons make a useful tool in 
determining ecological status of a lake. The major 
cause of water pollution is industrialization besides 
human activities. The contaminant induces algal 
blooming leading to eutrophication of water                
bodies. Zooplanktons are potent indicators of water 
pollution due to the rapid change they exhibit in              
their population with disturbances in the ecosystem 
[3]. Curiosity may prompt the question: “Why the 
choice of such an area for the study?” It is true               
that such pursuits have been undertaken earlier.                
But the conspicuous difference between              
Kottakayal and other water bodies makes this  
research assume the dimensions of almost pioneer 
study. No previous study was undertaken in this 
wetland.  

 
Sand and clay mining which is very rampant here, has 
effected the transformation of paddy fields into a 
conglomeration of water logged areas. This facet is 

one among the factors that lend a special importance 
to this study. 
 

2. MATERIALS AND METHODS 
 

2.1 Study Area 
 

Kottakayal lies in Grid no. 58D/09 of Survey of India 
Toposheet, between 8°51'35.236" to 8°54'11.144" 
North Latitude and 76°40'31.547" to 76°43'4.784" 
East longitude near Pallimon-Ithikkara confluence. 
Kottakayal has an area of 2.32 km2. It flows through 
Adichanalloor, Thrikovilvattom and Nedumpana 
panchayats. Kottakayal belongs to Ithikkara block. As 
Kottakayal is situated at low lying area the chances of 
ecological degradation is fairly high. 1967 SOI 
toposheet reveals that the water body now known as 
Kottakayal was cropland especially paddy field. Sand 
and clay mining predominant in this area has 
alchemized these paddy fields to water logged area. 
Moreover the entire land was debilitated for any sort 
of cultivation due to intrusion of saline water from the 
Ittikara River to the great pits that were the outcome 
of indiscriminate and unethical sand and clay mining. 
Samples were collected from six sampling sites           
(Fig. 1).  

 

 
 

Fig. 1. Study area with sampling sites marked 
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2.2 Sampling of Zooplankton 
 

Zooplankton samples were collected from six 
sampling stations bimonthly for a period of two years 
(November 2015- October 2017). Sampling sites were 
fixed in such a way that they were almost 1 km apart 
from one another.Zooplankton samples were collected 
by filtering 50 liters of sub-surface water through a 
conical plankton net made of fine blotting silk of 
mesh size 100 µm [4,5]. Filtered samples were 
preserved in 4% formalin and kept in good quality 
polythene bottles. Zooplankton were identified using 
standard references: [6-8]. Both qualitative and 
quantitative study of zooplankton were done. 
Quantitative analyses of plankton samples were done 
using Sedgewick-Rafter Counting Slide [9]. An 
average of 5 to 8 counts were made for each plankton 

samples. The results were expressed as number of 
organisms per cubic metre of the water sample. 
 

2.3 Statistical Analysis 
 
Multivariate statistical tools have been used to assess 
the data interpretation. 
 

3. RESULTS 
 
Zooplankton identified from different sites of the 
study area are mentioned below (Table 1).  38             
species of zooplankton belonging to 7 different 
classes, 12 orders and 18 families were identified. 
Larval forms of insects like mosquitoes,     
chironomids and statoblast of plumatella were also 
observed. 

 

Table 1. Zooplankton identified in different sites of Kottakayal 
 

Sl. No. Class Order Family Species 
1. Tubulina Arcellinidae Difflugiidae Difflugia lobostoma 
2. Tubulina Arcellinidae Difflugiidae Difflugia globulosa 
3. Tubulina Arcellinidae Difflugiidae Difflugia urceolata 
4. Tubulina Arcellinidae Difflugiidae Difflugia corona 
5. Tubulina Arcellinidae Difflugiidae Difflugia gramen 
6. Tubulina Arcellinidae Arcellidae Arcella discoides 
7. Tubulina Arcellinidae Arcellidae Arcella vulgaris 
8. Lobosa Amoebida Amoebidae Amoeba radiosa 
9. Imbricatea Euglyphida Euglyphidae Trinema lineare 
10. Imbricatea Euglyphida Euglyphidae Euglypha tuberculate 
11. Monogononta Ploima Brachionidae Brachionus calyciflorous 
12. Monogononta Ploima Brachionidae Brachionus bidentata 
13. Monogononta Ploima Brachionidae Brachionus sp. 
14. Monogononta Ploima Brachionidae Agronotholca foliacea 
15. Monogononta Ploima Brachionidae Notholca acuminata 
16. Monogononta Ploima Brachionidae Notholca labis 
17. Monogononta Ploima Brachionidae Notholca sp. 
18. Monogononta Ploima Brachionidae Keratella quadrata 
19. Monogononta Ploima Brachionidae Keratella valga 
20. Monogononta Ploima Brachionidae Keratella cochlearis 
21. Monogononta Ploima Brachionidae Keratella sp 1 
22. Monogononta Ploima Brachionidae Keratella sp. 2 
23. Monogononta Ploima Trichocercidae Trichocerca longiseta 
24. Monogononta Ploima Trichocercidae Rattulus sp. 
25. Monogononta Ploima Synchaetidae Polyarthra sp. 
26. Monogononta Ploimdae Lacanidae Lacane sp. 
27. Monogononta Ploimdae Lacanidae Monostyla lunaris 
28. Monogononta Flosculariaceae Filinidae Filinia sp. 
29. Maxillipoda Calanoida Calanidae Calanus sp. 
30. Maxillipoda Calanoida Eucalanoidea Eucalanus sp 
31. Maxillipoda Cyclopoida Cyclopoidae Cyclops sp. 
32. Maxillipoda Cyclopoida Cyclopoidae Cyclops bicuspidatus 
33. Branchiopoda Anostraca Artemiidae Artemia sp. 
34. Branchiopoda Anomopoda Bosminidae Bosmina sp. 
35. Branchiopoda Diplostraca Chydoridae Chydorus sp. 
36. Branchiopoda Diplostraca Sididae Diaphanosoma sp. 
37. Branchiopoda Cladosera Monidae Monia sp. 
38. Malacostraca Mysida Mysidae Mysis sp. 
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Zooplankton abundance was maximum during 
monsoon season in all study sites. Least abundance 
was observed during pre-monsoon season. 
Zooplankton abundance was higher in post-monsoon 
months than pre-monsoon months. Maximum 
abundance (119915±33053 nm-3) of zooplankton was 
observed during monsoon months. Mean zooplankton 
abundance during pre-monsoon was 55212±19637 
nm-3. The mean abundance of zooplankton during 
post-monsoon was 83039±13095 nm-3. Results of 
ANOVA reveal that there was significant difference 
in zooplankton abundance between stations and 
between seasons (Table 2). Rotifers were the most 
dominant group observed in the study area. Rotifer 
abundance was at its peak during post-monsoon and 
declined during pre-monsoon. The average abundance 
of rotifers in the study area during the course of study 
was 457356±114120 n m-3. Copepods were the 
second dominant (322895±10393 nm-3) zooplankton 
in Kottakayal. Copepod abundance was maximum 
during pre-monsoon. Maximum abundance of 
cladocera (190000±135 nm-3) was recorded during 
pre-monsoon season. Mean abundance of amoebozoa 
was high during monsoon and low during post-
monsoon months. Cercozoa was the least abundant 
group of zooplankton (Table 3). Results of ANOVA 
reveal that there was significant difference in 
zooplankton abundance between different groups and 
between different seasons (Table 3). 
 
4. DISCUSSION 
 
The structure and abundance of zooplankton are 
determined by the availability of nutrients or trophic 

status of the system [10].  Large herbivorous forms 
like calanoid copepods and large water fleas dominate 
modest trophic conditions whereas predatory forms 
such as cyclopoid copepods, small water fleas, rotifers 
dominate fecund water [11]. In the present 
investigation it was found that zooplankton abundance 
was maximum during monsoon season and minimum 
during pre-monsoon season. Similar reports were 
made by Mozumder [12] in his studies on 
zooplankton abundance in polyculture fish pond of 
Manikganj, West Bengal.  
 
Copepods were the second dominant (322895 nm-3) 
zooplankton in Kottakayal. This was in resonance 
with the results of An et al. [13] in their studies 
conducted in Lake Hulun, China. The present study 
has revealed that copepod population was dominated 
by their young forms especially nauplii, which is a 
common pattern observed in fresh water bodies [13], 
[14]. Continuous reproduction results in higher 
density of nauplii [15]. Zooplankton community 
structure mainly trophic structure and population 
dynamics are greatly affected by the abundant 
presence of larval forms. In the case of cyclopoids the 
nauplius and first copepodite instars are herbivores 
and filter feeders, whereas the adults and those in the 
later copepodite stage are carnivores and raptorial 
feeders [13]. In Kottakayal copepods were more 
abundant during pre-monsoon season. The mean 
copepod abundance during pre-monsoon was 
450000±92 nm-3. High abundance of copepods during 
pre-monsoon was in resonance with the results of 
Vineetha et al. [16] in their studies conducted in 
Cochin Estuary. 

 
Table 2. Mean variation and ANOVA of zooplankton abundance in different sites of Kottakayal during 

2015-2017 
 

Stations Pre-monsoon Monsoon Post-monsoon  
Site 1 90500±201 163250±309 97500±127  

F value  (5.943)**           
p value (0.008) 

Site 2 45277±152 122500±402 91500±341 
Site 3 56000±247 144000±296 81500±103 
Site 4 65500±112 96642±256 78000±204 
Site 5 47000±156 131600±302 92000±382 
Site 6 27000±121 61500±231 57738±122 
Mean ±SD 55212±19637 119915±33053 83039±13095 

F value (25.363)** p value (0.0001) 
 

Table 3. Mean seasonal variation and ANOVA of major groups of zooplankton in Kottakayal during 
2015-2017 

 
Major groups of zooplankton Pre-monsoon Monsoon Post-monsoon Mean±SD  
Amoebozoa 276250±148 416643±192 103888±107 265594±127903  

F value  
(8.775)**           
p value 
(0.005) 

Cercozoa 37500±116 90961±78 30000±162 52820±27143 
Rotifers 375000±201 378333±281 618736±165 457356±114120 
Copepods 450000±92 323266±510 195416±781 322894±10393 
Cladocerans 190000±135 91336±251 89166±105 123501±4703 

F value (3.29)* p value (0.04) 
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For ecosystem assessment, knowledge of rotifer 
population dynamics is essential since it complements 
environmental information with precise indications 
[17]. Relationship between trophic state and rotifer 
community composition is well evidenced [18]. 
Trophic state of a water body can be indicated by 
Brachionus to Trichocera ratio. Trichocera is 
associated with oligotrophic waters whereas 
Brachionus is associated with eutrophic waters [19]. 
Cladocerans and copepods play a role in shaping 
rotifer population [20]. Rotifer abundance in 
Kottakayal exhibited seasonal variation. Similar 
reports were made by Steinberg [21].   
 

Rotifer abundance was higher during post-monsoon 
season than in pre-monsoon and monsoon seasons. 
Abundance of rotifers was minimum during pre-
monsoon season. This result was in accordance with 
the findings of Kumari et al. [22] in their studies 
conducted in a tropical Ox-Bow Lake of west Bengal. 
Tropical water shows more representations of 
Brachionus and Lecane [23]. Brachionus exhibits 
wide range of tolerance to changes in environment 
[24]. More Lacane were recorded during pre-
monsoon season, when the temperature of water was 
slightly high [25] whereas Notholca sp. were reported 
during monsoon season and post-monsoon season 
indicating their narrow range of temperature tolerance 
[22]. The abundance of rotifers was found to be 
higher in regions with macrovegetation than in 
regions where they are absent. Macrophytes offer a 
rich microhabitat for rotifers [26]. Lowest rotifer 
density (375000±201 nm-3) was observed during pre-
monsoon season. Similar were the reports of Aroara 
and Mehra [27]. Species of Brachionus, Monostyla, 
Keratella, Lapadella, Leydigia, Diaptomus, 
Moinodaphnia and Diaphanosoma were considered as 
indicators of eutrophication [28]. In the present study 
it was observed that genus Brachionus dominated all 
the three seasons. This was in agreement with the 
findings of Sugumaran and Amsath [29]. High 
temperature and associated environmental characters 
have favoured the abundance of rotifers [29]. 
Brachionus sp. were the dominant rotifers in tropical 
water bodies [30]. B. angularis, B. calyciflorus, F. 
longiseta and Lecane sp. are indicators of semi-
polluted water [31]. There exists a relationship 
between trophic level and the number of Brachionus 
[32]. 
 

Maximum abundance of cladocera(190000±135 nm-3) 
was recorded during pre-monsoon season. This was in 
accordance with the studies conducted by Jose and 
Sanalkumar [33] in a lake in Pudukkottai district of 
Tamil Nadu. The abundance of cladocera was 
comparatively less during rainy season. Similar were 
the results documented by Bera et al. [34] in 
Kangsabati reservoir of West Bengal. 

Macro-zooplankton primarily feed on protozoa 
[35,36]. In Lake Rivadavia, Argentina, the abundance 
of ciliates was depressed by few rotifers and copepods 
inhabiting the lake [37]. In the present investigationit 
was found that protozoan abundance declined during 
pre-monsoon season, when copepod abundance was 
its maximum. It was also observed that as the 
abundance of copepod decreased during monsoon the 
abundance of protozoans increased. High abundance 
of protozoa indicates active decomposition. Their 
wide distribution and short generation time make 
them good biological indicators [38,39]. Presence of 
Arcella and Difflugia in the lake indicates organic 
pollution [40]. 
 

5. CONCLUSION 
 
Zooplankton converts plant food to animal food and 
serves as food for higher organisms especially fishes. 
They are good indicators of trophic status of water 
bodies. Variation in zooplankton abundance is 
brought about by interaction of various environmental 
factors. Presence of species like Keratella, 
Brachionus, Monostyla, Lecane, Arcella and Difflugia 
indicates organic pollution.Strict measures should be 
implemented to check the extent of organic pollution 
of the wetland. Rotifer abundance implicates the 
suitability of this wetland for aquaculture practices. If 
we are able to control the anthropogenic impacts 
leading to organic pollution this particular wetland 
could be turned out into a fruitful resource for 
aquaculture practice. 
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