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Abstract: Hydrobiology regulates the plankton diversity in a water body and is a fundamental research area in
aquatic and ecological studies. The present study was carried out to assess the zooplankton diversity and physico-
chemical parameters viz. temperature, salinity, pH, phosphate and nitrite by collecting water samples at four
stations in Ennore estuary for the period of one year from January to December 2021. Investigation of species
diversity, composition, richness and evenness predicted that the diversity status of zooplanktons is influenced by
the hydrobiology of Ennore backwaters.
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Introduction

Planktons are small organisms (microns to fauna and contribute remineralization and

millimetres) in the marine environment that drift
passively in the surface water by the action of
plankton  called
zooplanktons are a major group of diverse aquatic
organisms, constituting the biotic component and
occupying the intermediate position of aquatic
food web

water currents. Animal

influencing energy flow between
primary producers and pelagic fishes (Park and
Shin, 2007). Grazing on phytoplankton, the
primary consumers serve as food source for other

nutrient transport. Diversity of zooplankton have
been well studied from some tropical estuaries of
India (Sivaswamy, 1990). However, information
on relation between physico-chemical parameters
and zooplankton diversity is limited. Hydrobiology
of water plays a major role in distribution and
diversity of zooplankton in the estuarine
environment (Parekh and Gadhvi, 2015). As
information on species diversity, richness and
evenness is essential to understand the ecosystem
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Fig. 1: Map showing study area—Ennore Backwaters.

Table 1: Stations with GPS units

CO-ORDINATES
STATION LATITUDE LONGITUDE
: 13°13'58'N 80°19'46E
2 13°15'32"N 80°19'22"F
: 13°15'51'N 80°19'30"E
4 13°13'57"N 80°19'21"E

dynamics, the present study was aimed to
measure the ecological status of the biota and the
quality that
safeguards a well- balanced Ecosystem.

water of Ennore backwaters

Materials and Methods

Four sampling stations were fixed by GPS (Table 1;
Fig. 1). Water and zooplankton samples were
collected from the predefined stations for the
period of one year from January 2021 to
December 2021.

Samples were analysed and represented

season wise. Temperature was measured using
standard centigrade laboratory thermometer. The
salinity and density were measured by salinity
refractometer (ATAGO) by the principle of
refraction. pH was measured by a pH pen (Eutech
instruments), which was dipped in a beaker
containing sample water. DO (Dissolved oxygen)
and BOD (Biological oxygen demand) was
determined by Winkler’s method (Winkler, 1888).
For nutrient analysis, the water samples were
filtered through the Millipore filtering unit using
Whatman GF/C filter and dissolved nutrients like
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Fig. 2: Percentage contribution of Zooplankton observed in the present study.

nitrite, inorganic phosphate were estimated by
calorimetric method using ECIL CE 303 Grating,
Spectrophotometer at appropriate wave lengths as
described by Strickland and Parsons (1972).

Zooplankton samples were collected from the
surface waters using plankton net with mesh size
60 um by towing for half an hour at each station.
These samples were preserved in 5% neutralized
formalin for further analysis. The quantitative
analysis of Zooplankton was carried out using
Sedgwick Rafter plankton counting cell in
accordance to Welch (1948). Qualitative plankton
analysis was carried out using Utermohl's inverted
plankton microscope by using
references. Biodiversity indices such as species

standard

diversity, richness and evenness were calculated
by standard methods (Shannon and Weiner 1949,
Simpson 1949, Pielou, 1966).

Results

Monthly variation in zooplankton species and its
contribution, percentage composition, population

density, species density, richness, evenness and
physico-chemical parameters viz.,, temperature,
pH, salinity, phosphate, nitrite, silicate were
documented for a period of one year from January
2021 to December 2021 at the four stations as a
means to evidence their inter-relationship in
balancing the ecosystem.

A total of 50 species of zooplanktons were
observed in the present study. The species
percentage contribution is represented in Figure
2. The population density ranged from 50-1120
cells/liter (Fig. 3), the overall richness value
ranged from 0.77-5.36, species evenness varied
from 0.67-1 and the species diversity ranged from
1.332-3.354 across the four stations in the study
year. In the present study, a minimum surface
temperature of 25°C in pre-monsoon (July 2021)
and a maximum temperature of 34°C in summer
(April 2021) was recorded. The salinity varied
from a minimum of 22.35 ppt in post-monsoon
(February 2021) and a maximum of 54.65% in
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Fig. 3: Density of Zooplankton in the study area (No/litre).

summer (April 2021), the pH ranged from a
minimum of 7.5 in monsoon (December 2021) and
(Apirl 2021),
minimum dissolved oxygen of 0.59 mg/l in pre-
monsoon season (July 2021) and maximum of 3.4

maximum of 8.5 in summer

mg/l in monsoon season (November 2021) was
recorded. The maximum value of BOD was
recorded as 10.25 mg/1 across the four stations. In
the present study a minimum phosphate
concentration of 0.02 pg/l in post-monsoon
season (March 2021) and a maximum of 0.68 pg/1
was recorded in monsoon season (Dec 2021),
minimum silicate concentrate of 0.05 pg/l in post-
monsoon (August 2021) and maximum of 0.05
ug/l in Monsoon (December 2021) and minimum
nirite concentration of 0.005 pg/l in pre-monsoon
(July-September 2021), and a maximum of 0.12
ug/l was recorded in post-monsoon (March
2021).

Discussion

Hydrobiology of water viz., temperature, salinity,
pH and nutrients influences distribution of
zooplanktons and causes seasonal changes in
community structure (Thirunavukkarasu et al.,
2020) which is evidenced in the present study at
Ennore Mangrove ecosystem. The study area
showed significant variation in the hydrobiological

parameters, population density, species

composition, species diversity, species evenness
and species richness of zooplankton community
across the four stations in the study. The
distribution of aquatic organisms are greatly
influenced by surface water temperature
(Manickam et al, 2014) as it speeds up
biochemical reactions. In the present study,
increase in solar radiation increased water
temperature from April to August (summer-pre-
monsoon) and decrease in solar radiation with a
fall in temperature from October to February
(monsoon-post-monsoon) accompanying
simultaneous zooplankton density
during summer and minimum density during
monsoon. Low light intensity and cloudy sky
minimized zooplankton population as reported by
Dhanasekaran et al. (2017). Higher zooplankton
density coincided with higher
phytoplankton density as recorded from Uppanar
backwaters (Murugan and Ayyakannu, 1991).

Salinity is a key factor that influenced zooplankton

a
maximum

in summer

community as in Goa waters. Fresh water influx
during monsoon (Padmavathy and Goswami,
1996) brought by rain (Bhunia and Choudhury,
1982) lowered salinity values and temperature
and hence decreased zooplankton density. The
elevation in salinity recorded during summer
season indicated that increased temperature

prominently led to high evaporation of water
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thereby, documented a high zooplankton
community. The study also proves the direct
proportion of temperature and salinity in
influencing zooplankton density.The pH is
associated with salinity and the study area
remained alkaline throughout the study period
(Katariya et al, 1996), observed maximum level of
pH during summer as a reason of effective
photosynthesis. Similarly, the present study
recorded a maximum pH during summer with
high temperature and a minimum during monsoon
indicating the low value is because of higher
utilization of carbon dioxide in the backwaters.
The high and low pH values associates with the
maximum and minimum density of zooplankton
species, evidencing the inter-relationship among
the three parameters establishing the water
quality.Water temperature proves its significance
in determining the solubility of oxygen (Harvey et
al., 2013). Dissolved oxygen influences metabolic
processes such as growth and development and
hence crucial for survival (Ekau et al, 2010). In
the present investigation, the summer season
recorded maximum dissolved oxygen due to
increased photosynthesis by primary producers
supporting zooplankton survival and decrease in
level and hence density during monsoon season
due to utilized DO. The decomposition of organic
matter and decay of vegetation might have
resulted in high BOD.

Nutrient loading plays an important role in
distribution of  zooplankton population.
Nitrification of Nitrite, in the form of dissolved
inorganic nitrogen in water leads to high nitrite
level that may not be suitable for growth of
phytoplankton and ultimate proliferation of
zooplankton (Wang et al., 2006). The high level of
Phosphate observed could be attributed to influx
of fresh water and industrial effluents, domestic
sewage as Ennore being an industrial area. High
levels of both nitrites and phosphates can lead to
eutrophication causing reduction in dissolved
2011)
zooplankton density. Similar observation has been

oxygen (Cuihonget al, reducing the

recorded in the present study during the pre-
monsoon season.

Species diversity indices indicate the
functional relationship between number of species
and number of zooplankton
population and holds good to analyse zooplankton
biota in the ecosystem. Generally diversity index
coincides with species richness and species
The number of different species
inhabiting the area constituted species diversity
and it was well diverse state. The species evenness
determined by Pielou Evenness Index measured
the relative abundance of different species and
proved compatible when the number of
individuals represented. The species richness was
determined by Simpson Richness Index and the
high species richness entitled the movement of
standing water circulation that allowed good
water renewal in the downstream sector. Diversity
index is a good tool for assessing water quality
(Singh and Singh, 2002), that in turn supports the
biotic components. During monsoon season, flow
of fresh water altered the estuarine backwaters
and resulted in reduced number of species and
hence decreased the diversity index, while the
increased during
presented a wide diversity index.

individuals in

evenness.

number summer season

Conclusion

The study revealed that the Hydrobiology of
Ennore backwaters contributes the fundamental
intuitiveness for the sustenance of zooplanktons
and higher biotic components. The results further
showed that an integrity of environmental
parameters such as temperature, pH, salinity and
nutrient content with a maximum or minimum
influenced seasonal variations in zooplankton
distribution and abundance across the four
stations. The diversity indices compliments the
mangrove functional ecosystem and serves useful
to predict the subtle changes transcending among
the biotic linkages of the backwaters. Hence, the
current study brings to light that the zooplankton
community still proliferates by the favourable
limitation factors amidst the highly polluted
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environment and sustains other biota in the
ecosystem.
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