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A First Report On The Plankton Status Of 
 

Vattakkayal Lake, Kerala, Sherly Williams E, Nisha Thomas P Vineetha S 
 

Abstract: The biota of an aquatic system directly reflects the productivity potential and health of the ecosystem. Many groups of organisms have been 
studied to assess water quality and the impact of environmental change. In the present study an attempt has been made to assess the seasonal 
variations in the diversity and abundance of plankton community of Vattakkayal Lake in the Maruthady area under corporation of Kollam. A total of 57 
species of phytoplankton and 23 species of zooplankton were identified from different classes for a period of one year (February 2018 – January 2019) 
under three seasons, pre-monsoon, monsoon and post- monsoon. Among the phytoplankton species identified, Bacillariophyceae (35.41%) formed the 
dominant group, followed by Chlorophyceae (27.52%), Cyanophyceae (23.10%) and Euglenophyceae (13.97%), while the Zooplankton species 
consisted of 35.8% Rotifera, 23% Protozoa, 21.2% Copepoda and 15.7% Cladocera and the least Ostracoda (4.2%). Bacillariophyceae and Rotiferas 
were the dominant group among phytoplankton and zooplankton respectively with respect to diversity and population density status. This study revealed 
that the plankton diversity was found to be maximum during pre- monsoon season, followed by post-monsoon and monsoon. Dominance of the pollution 
indicators like Closterium sp., Nitzschia sp., Navicula sp., Oscillatoria sp., Microcystis sp., and Brachionus sp., indicate that this lake is under severe 
threat of organic waste. Shannon diversity index was used to establish the seasonal variation in plankton diversity.  
 
Index Terms: Biodiversity, Eutrophication, Phytoplankton, Pollution, Vattakkayal Lake, Water quality, Zooplankton. 
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1. INTRODUCTION 
Biodiversity refers to variety and variability among living 
organisms and the ecological complexes in which they 
occur. Human induced activities pose serious threats to the 
biodiversity which ultimately leads to environmental 
degradation [1]. Aquatic ecosystem affected by several 
health stressors including sewage, domestic, industrial and 
agricultural effluents carrying organic matter with highly 
toxic substances are significantly depleting biodiversity or 
loss of biodiversity. Intensive researches on biodiversity, its 
values, uses, loss, conservation and management during 
the last two decades has made a spectacular niche in the 
field of environmental science [2]. Plankton study provides 
a relevant and convenient point of focus of research on the 
mechanism of eutrophication and its adverse impact on an 
aquatic ecosystem. Successful fishery management, 
Aquaculture operation and natural resource management 
warrant a thorough knowledge of the abundance and 
composition of plankton in any water body. Plankton are a 
mixed group of small, living plants and animals which 
occupy the base level of food chains that float or drift in 
water column independent of the shore and bottom [3]. 
These microscopic plants and animals are conveniently 
classified into phytoplankton and zooplankton respectively. 
They are reliable bio-indicators of water quality [4, 5] and 
play a major role in the biogeochemical cycles. The 
productivity of any water body is determined by the amount 
of plankton it contains as they are the major primary and 
secondary producers [6].  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Plankton are ideal for theoretical and experimental 
population ecology due to their small size and short 
generation time [7]. The growth and abundance of plankton 
varies with season, depth, meteorology and water 
properties, which in turn reflect on diversity of organisms 
within the ecosystem [8]. Prasad R R, 1958 [9] emphasized 
the importance of biological survey in monitoring water 
quality which is dependent on qualitative and quantitative 
composition of aquatic population. The present study is 
aimed at evaluating both zooplankton and phytoplankton 
diversity of the study area as a water quality criteria with 
reference to water bodies polluted by various anthropogenic 
activities.  
 

2. STUDY AREA 
The present study was undertaken in Vattakkayal Lake 
located in the Sakthikulangara panchayath under 
corporation of Kollam, Kerala, South India. It occupies an 
area of about 36 acres and is located at 8°55'3" North 
latitude and 76°32'57" East longitude. The depth of the lake 
varies from 0 to 4 meters. Vattakkayal is ―the life line‖ of 
people of Sakthikulangara, Kavanadu, Maruthady area of 
Kollam Town [11].The Kattakkathodu on the western side is 
located very close to the Vattakkayal. The southern part of 
Vattakkayal is connected to sea through Ozhukkuthodu.  
 

3. MATERIALS AND METHODS 
In order to analyse plankton diversity of the Lake, samples 
were collected by filtering 50 litres of water fetched with a 
bucket and also used separate plankton nets for the 
collection of both phytoplankton and zooplankton separately 
with a meh size of 50 and 300 micrometre respectively 
during pre- monsoon, monsoon and post- monsoon months 
(February, 2018 – January, 2019). The samples were 
stored in 200 ml bottles, fixed with Lugol‘s iodine solution in 
a 100:1 ratio.  Identification of specimens was carried out in 
the laboratory with the help of a phase contrast microscope 
(Carl Zeiss Phase Contrast Microscope). Numerical 
estimation of was made by Sedgwick-Rafter cell method 
and identification as per the standard methods [12, 13, 14]. 
Shannon diversity index was used to establish the seasonal 
variation in plankton diversity.  
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4. RESULTS AND DISCUSSION 
Planktons are sensitive to the environmental changes and 
their distribution varies considerably with respect to 
seasons, water quality and nutrient concentrations [10]. In 
the present investigation a visible change in plankton 
community with regard to the numerical abundance and 
species composition was noticed among the seasons 
studied. A total of 80 plankton taxa were identified.  

 
Table 1: Seasonal abundance of Phytoplankton diversity at 

Vattakkayal during pre- monsoon, monsoon and post- 
monsoon seasons. 

 

 
 

Table 2: Seasonal abundance of Zooplankton diversity at 
Vattakkayal during pre-monsoon, Monsoon and Post- 

monsoon seasons.  
 

 

Phytoplankton: In the present study, a total of 57 
phytoplankton species under four classes were identified 
qualitatively. The lake had a diversified group of 
phytoplankton dominated by members of Bacillariophyceae 
followed by Chlorophyceae, Cyanophyceae, and 
Eugleanophyceae. Among these Bacillariophyceae includes 
25 species followed by  
 

 
 

Fig 1. Percentage composition of phytoplankton in 
vattakkayal lake 

 
Cholorophyceae constitutes 18 species. The class 
Cyanophyceae recorded 12 species and class 
Euglenophyceae represents 2 species. Similar to the 
present investigation Rout and Borah, 2009 [15], Mahor and 
Singh, 2010 [16] and Ansari et al., 2015 [17] have reported 
four algal groups in their studies. The Bacillariophyceae 
contributed about 35.41% of the total phytoplankton 
population (Fig 1.). Diversity in this group was highest 
during the pre-monsoon and less during the monsoon 
season. Jyotsna et al., 2014 [18] also observed maximum 
members of Bacillariophyceae in the pre monsoon months. 
Cyanophyceae group contributed 23.10% of total 
phytoplankton. Members of this class were recorded higher 
during the post monsoon season. Many workers have 
reported Cyanophyceae as a dominant group during these 
periods [19, 20].  However, the presence of Cyanophyceae, 
and others that prefer similar ecological conditions in areas 
where they are not expected to normally occur might be a 
sign of the enrichment of waters, a term referred to as 
eutrophication. One particular risk of the cyanophyte group 
is the fact that most of the species contain toxic substances 
that can lead to fish kills.Class Chlorophyceae represented 
27.52% population of total phytoplankton community. In the 
present study, Chlorophyceae were abundantly found in 
monsoon season while minimum count was recorded in 
pre- monsoon season. Korgaonkar and Bharamal 2016, 
[21] also noticed comparatively higher numbers of class 
Chlorophyceae in monsoon season than in pre monsoon 
season. Saify et al., 1986, [22] reported that with 
eutrophication of water body, the number of Chlorophyceae 
increased both qualitatively and quantitatively. The percent 
composition of class Euglenophyceae was 13.97% which is 
represented by only two members, while during monsoon 
season the Euglenoids were totally absent.The seasonal 
distribution of algal diversity showed dominance nature as 
Bacillariophyceae> Chlorophyceae >Cyanophyceae > 
Euglenophyceae. Diversity was more during pre-monsoon 
period and was lowest during monsoon season. Throughout 
the study Bacillariophyceae was the most dominant class. 
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The dominant taxa recorded during the period of study were 
Pinnularia sp., Navicula sp. and Oscillatoria sp. belong to 
the Bacillariophyceae and   Cyanophyceae. Regarding 
species diversity, no considerable degree of differences 
was seen in the diversity indices values of phytoplankton in 
different season, as majority of the species was recorded in 
all the three seasons. However, some degree of difference 
was seen in the respective index value between different 
phytoplankton groups in each season, because the number 
of species in each group was varies. In the present 
investigation higher values of Shannon index and higher 
diversity occurred during pre-monsoon season (H‘= 3.62). It 
was followed by post monsoon season (H‘= 3.61) and and 
in monsoon the lowest value was recorded (H‘=3.45). The 
occurrence of rich algal flora results generally at the place 
where there are high levels of nutrients, together with 
favourable environmental conditions [23]. The dominant 
nature of Cyanophycean and chlorophycean members are 
the characteristic feature of eutrophic environment which 
have high concentrations of nutrient especially phosphate 
and nitrate [24, 25]. Dominance of pollution tolerant genera 
like Oscillatoria sp., Scenedesmus sp., and Navicula sp. 
round the year also supports the view to categorize the lake 
as eutrophic in nature as also reported by Nandan and 
Aher, 2005 [26] and Shekhar et al., 2008 [27]. 
 
Zooplankton: A total of 23 species of zooplankton 
belonging to 5 classes were recorded (Table 2). 9 species 
of Rotifer, 4 species of Copepod, 6 species of Protozoa, 3 
species of Cladocera and 1 species of Ostracoda were 
recorded during the study period. In the present study, 
Rotifer and Ostracoda occupied the first and fifth position of 
zooplankton in terms of both number of species and total 
numbers present. Cladocera, Protozoa and Copepod 
occupied second and third positions respectively. Results 
revealed that in pre monsoon season, rotifers were 
dominated followed by Copepods and Cladocera. The 
Cladocera was abundant during pre- monsoon and 
monsoon while copepods formed the dominant group 
during post monsoon season. Similar results were obtained 
from study conducted by Jose and Sanal Kumar, 2012 [28]. 
During the present study, the population density was high in 
pre monsoon followed by post monsoon and monsoon 
season  
 

 
FIG 2. Percentage composition of zooplankton in 

vattakkayal lake 
 

Rotifers are regarded as bioindicators of water quality and 
high rotifer density has been reported to be a characteristic 
of eutrophic lakes [29]. The percentage composition of 
Rotifers was 35.8% (Fig 2.). The higher populations of 

Rotifera were recorded during pre- monsoon season, while 
low density was observed in monsoon season. Among the 
Rotifers, the pollution indicator species like Brachionus sp. 
was found to be more in numbers. The group Protozoa 
represents 23% of total zoolpanktons. The percentage 
composition of Cladocera was 15.7%. During the study 
period the Cladocera were maximum population during pre-
monsoon season and minimum population was observed 
during monsoon season.In the present study, the 
percentage composition of Copepod was 21.2%. In addition 
to rotifers, a low density and diversity of Copepods in the 
water body provides additional evidence of the presence of 
high amount of organic components [30]. The percentage 
composition of Ostracoda was 4.2%. Similar to that of the 
present study, among the all four groups, the occurrence of 
lower population density and species diversity of Ostracoda 
have been reported by the studies conducted by Manickam 
N et al., 2014 [31] in Hale Dharmapuri Lake (Dharmapuri 
town, Tamil Nadu), India, and in Thoppaiyar reservoir 
(Dharmapuri District, Tamil Nadu, India).The seasonal 
distribution zooplankton diversity shows dominance nature 
as Rotifer>Protozoa>Copepod>Cladocera>Ostracoda. 
Diversity in this group was highest during the pre-monsoon 
and less during the monsoon season. Some of the 
zooplankton species were more frequent, most abundant 
and encountered throughout the study period. Among the 
species like Keratella sp., Brachionus sp. and Lecane sp. 
were fairly common. Some species like Paracyclops and 
Thermocyclops were found to be rare and encountered only 
certain seasons. In the present study, the occurrence of 
species like Heliodiaptomus sp., Cypris sp., Mesocyclops 
sp. and Thermocyclops sp. suggested that the Vattakkayal 
Lake was found to be under eutrophication.Seasonal 
variation in the species diversity index of the zooplankton 
population was also recorded. Shannon diversity index 
showed higher value during pre-monsoon season (H‘=3.03) 
followed by post- monsoon (H‘=2.68) and in monsoon the 
lowest value was recorded (H‘= 2.26). Poor water quality 
lowers the abundance and diversity of zooplankton [32]. 
The results revealed less diversity of zooplankton in 
Vattakkayal Lake due to high organic content of the lake.  
 

5. CONCLUSION 
The present study provides an insight into the distribution, 
abundance, and diversity of plankton in Vattakkayal Lake.  
Information about plankton is essential in understanding the 
functioning and trophic dynamics of different water bodies. 
Presence of mixed planktons indicates the pollution load of 
Vattakkayal. The pollution is moderate to high during pre- 
monsoon and the load decreases in the monsoon season 
due to dilution. Maximum plankton abundance was 
observed during pre- monsoon and whereas minimum 
number was recorded in monsoon season. 
Bacillariophyceae and Rotifers were the abundant classes 
of plankton noticed in the lake during all the seasons. High 
dominance of the pollution indicator planktons like 
Closterium sp., Nitzschia sp., Navicula sp., Oscillatoria sp., 
Microcystis sp., Brachionus sp. etc. suggest that the lake is 
eutrophicated and organically polluted. If the magnitude of 
pollution of the lake persists like this or increases, the 
quality of water and biota of the lake will get deteriorated at 
a greater magnitude, becoming a serious threat to mankind. 
There is an immediate need of restoration, improvement 
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and proper management of this precious wetland for the 
men and environment.  
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