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Abstract Physico-chemical parameters of freshwater
are most important factor for diversity and density of
phytoplankton community. Hence, the present study was
intended to evaluate the seasonal variation on
physico-chemical parameters such as rainfall, temperature,
pH, salinity, dissolved oxygen and their relationship with
phytoplankton community of Muthupet estuary. The
seasonal variation of nutrients like nitrate, phosphate and
silicate was recorded to determine the utilization of
nutrients by phytoplanktons in aquatic environment. The
results exposed that physico-chemical parameters showed
significant difference among the seasons. The nutrient
dynamic of Muthupet estuary exhibits considerable
seasonal variation due to the rainfall and nutrient
utilization of autotrophs. There are totally 14 species of
phytoplankton under three different groups namely
Bacillariophyceae, Dinophyceae and Cyanophyceae was
recorded. The highest phytoplankton density was recorded
during summer season (18541.67b + 3934.52/ m%), while
lower in monsoon seasons. The statistical analysis of
physico-chemical parameters showed significant variation
among seasons and the diversity indices of phytoplankton
were high during post monsoon for both Simpson and
Shannon indices and also on Evenness. The correlation
analysis exposed that physico-chemical parameters and
nutrients are effective dynamics to control the seasonal
variations on phytoplankton diversity. Therefore, the
present study reveals that Muthupet estuary has rich in
phytoplankton community due to presence of high nutrient
content and consisting of appropriate environmental
factors.
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1. Introduction

Wetlands are major ecosystem on earth; especially
coastal wetlands play a significant role as a transition of
water body between the land and the sea. The wetlands are
distinctive due to hydrology and ecotones between
terrestrial and aquatic ecosystems [1, 2]. The wetland
contains divergent hydrology escort by flood pulse
encourage changes in biodiversity, especially plankton
communities, nutrients are diluted in high water and
concentrated in low water [3]. In flooding period, the water
level was increased and reduces the environmental
heterogeneity through submerging of aquatic habitats and
connectivity was maximized [4]. After draw away of flood,
various water bodies gradually improve their characteristic
properties, increasing uniqueness, habitat and biotic
communities [5]. India contains longer coastal line of 8,129
km, among this 6,000 km are rich in estuaries, brackish
water, creeks, lakes and lagoons [6]. In particular,
southeast coast of India has broader coastline known as
Bay of Bengal, connecting with various major rivers and
richer in marine fauna and flora [7].

Muthupet estuary is a marine-coastal wetland with a
wide diversity of habitats and ecological features,
including intertidal salt marshes, forested wetlands,
mangroves and brackish to saline lagoons. The soil types
commonly found in this area are alluvial, red ferruginous or
lateritic, irugur or black, arenaceous and kallar. Muthupet
has been declared as a Ramsar site and is now among
globally important wetlands of the world. A large number
of water birds visit the wetland every year from October to
January from different parts of the world.

Phytoplankton’s are major component in marine
ecosystem, which releases oxygen in the time of
photosynthesis and serves an energy exchange process. In
food chain, phytoplankton is primary source and donates
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the major fishery resource all over the world. Moreover,
they adjust the food web and too dependable for
formulation of biological community [8, 9, 10]. The
dynamics and structure of phytoplankton in aquatic
ecosystem was influenced mainly by physico-chemical
parameters [11]. In the ecosystem physicochemical
parameters changes encompass significant impact on
species to facilitate and live within them. Physiochemical
parameter such as temperature, salinity, pH, total organic
carbon, nutrients and dissolved oxygen were varied in
different seasons, which could play vital role in periodicity,
population distribution, qualitative and quantitative
composition of ecosystem and ecology [12].

Many studies have been carried out so for on
physicochemical parameters of various estuaries of India
[13, 14]. Marine phytoplankton reliant on nutrients and
physical parameters present in a sea. Phytoplankton
abundance, growth and metabolism regulations are based
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on the availability of nutrient [10]. Therefore, the present
study is necessary to provide information on seasonal
fluctuations of physico-chemical parameters and
distribution of phytoplankton’s community in Muthupet
estuary during the year 2015.

2. Materials and Methods

2.1. Sampling
Water samples, primary production experiments,
phytoplankton  collections were made fortnightly

preferably on every full moon and new moon days at
Muthupet estuarine for the period of January 2015 to
December 2015 (Figure 1). The data obtained for seasonal
variations in distribution and abundance of phytoplankton
diversity in relation to environmental parameters.

Muthupet -estuary+

Figure 1.

Location map of study area Muthupet Estuary
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2.2. Physico-Chemical Parameters

The rainfall data was obtained from Government
Regional Meteorological Department,  Chennai.
Atmospheric and water temperatures were measured using
standard mercury filled centigrade thermometer of 0°C to
110°C. Temperature measurement was made by immersing
the thermometer into the water surface for a sufficient
period (till the reading stabilizes) and the reading was taken,
expressed as °C. The pH of water was determined by using
pH meter. The salinity content of water samples was
measured by method of Altaff [15]. Dissolved oxygen
content was evaluated according to the method of
Jayaraman [16]. The nutrient content of water samples was
analyzed by adopting the standard methods such as Silicate
[17], Phosphate [18] and Nitrate [19].

2.3. Primary and Net Productivity

Primary productivity was estimated based on changes in
dissolved oxygen using light and dark bottle method as
described by Strickland and Parsons [20].

2.4. Phytoplankton

Samples were collected from surface water by horizontal
towing a conical net (0.35m mouth diameter), made up of
blotting silk (cloth No. 30 mesh size 48 um) for thirty
minutes and were preserved in 5% neutralized formalin.
Phytoplankton were identified the standard works of
Desikachary [21] and Santhanam et al. [22].

2.5. Statistical Analysis

One-way ANOVA was performed using Duncan
Multiple Range Test (DMRT) to observe the seasonal
variation in nutrients and phytoplankton community.
Statistical analysis or diversity index is the mathematical
measure of species diversity in a given community. Based
on the species richness (the number of species present) and
species abundance (the number of individuals per species),
are two types of indices, namely Shannon Index (H") and
Simpson Index (D). The distribution of individuals over
species is called evenness. It makes sense to consider
species richness and species evenness as two independent
characteristics of biological communities that together
constitute its diversity. Correlation data analysis among all
the parameters was performed to find out any possible
relationship between them.

3. Results

3.1. Physiochemical Parameters

Seasonal variation of physicochemical parameter in
Muthupet estuary showed highest rainfall in monsoon
(226.35mm), followed by post monsoon 130.15mm,
summer 108.60mm and pre monsoon 102.60mm (Table 1).
The highest atmospheric temperature was recorded in
summer 34.83°C and the lowest temperature was recorded
in average monsoon 29.95°C. The water temperature was
high in summer 31.10°C and low in average monsoon
26.85°C. The seasonal variations in the water temperature
may be associated with the wind force, freshwater
discharge influx of the inshore water and atmospheric
temperature. The pH of monsoon, pre monsoon, post
monsoon and summer was 7.20, 7.57, 7.43 and 8.07,
respectively. The average percentage salinity was low
during monsoon months 9.55 %, whereas the highest
salinity was observed during summer months 32.07 %. The
maximum dissolved oxygen was found in monsoon months
(7.05 ml/1), followed by post monsoon months (5.65 mi/l),
pre monsoon months (5.40 ml/l) and found minimum in
summer month (4.77 ml/l).

3.2. Nutrients

As mentioned in Table 2, nitrate was highly presented in
the monsoon months (4.43 pg/l) and summer months
contain least amount of nitrate 1.53 pg/l. The amount of
phosphate was high during post monsoon (1.49 ng/l),
monsoon (1.36 pg/l), pre monsoon (1.08 pg/l) and summer
(0.53 ug/l). The seasonal average silicate content in the
study area showed maximum values during monsoon and
minimum during summer seasons.

3.3. Primary Productivity

Average gross primary production was recorded high in
summer months (109.72mg C/m3hr) and lower in
monsoon months (27.07mg C/m®/hr). The net primary
production during summer, pre monsoon, post monsoon
and monsoon months was (97.96mg C/mhr), (64.18mg
C/m3hr), (36.61mg C/m*hr) and (27.07mg C/m°hr),
respectively. The F value ranged from 2.405 for net
primary production to 3.566 for gross primary production
with P value 0.143 and 0.067 respectively, (Table 3).
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Table 1. Seasonal variations of physicochemical parameters in Muthupet estuary

Season
Physicochemical parameters F.value | P.value
Post Monsoon Summer Pre Monsoon Monsoon

Total Rainfall (mm) 130.15 + 147.27 | 108.60 + 28.04 102.60 + 118.26 226.35+121.13 0.537 0.670
Atmospheric Temperature (°C) | 30.85%+2.49 34.83" +1.48 31.37°+0.67 29.95°+0.07 4.300 0.044*

Water Temperature (°C) 29.20+1.70 31.30+£0.52 28.20+1.01 26.85+ 2.62 3.984 0.052
pH 7.43*+0.24 8.07° £0.25 7.57%+0.31 7.20°+0.14 5.835 0.021*
Salinity (%) 14.77° +551 32.07° +2.68 19.90° + 8.92 9.55% + 0.64 7.663 | 0.010%*
Dissolved Oxygen (ml/l) 5.65% + 0.59 4777+ 0.61 5.40* + 0.69 7.05" +0.07 6.198 0.018*
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Different alphabet between seasons in denotes significant at 5% level using Duncan Multiple Range Test (DMRT), ** denotes significant at 1%
level, * denotes significant at 5% level

Table 2. Seasonal variations of Dissolved Nutrients (pg/1) in Muthupet estuary

Dissolved Season (Hg/1)

Nutrient F. value P. value
utrients Post Monsoon Summer Pre Monsoon Monsoon
Nitrate 2.54° +0.57 1.53*+0.21 1.91% +0.47 4.43°+0.11 19.688 0.000**

Phosphate 1.49 +£0.47 0.53+0.29 1.08 £0.51 1.36 £0.23 3.254 0.081
Silicate 59.90% + 19.21 31.17°+ 3.52 51.55% + 15.99 89.46° + 13.53 6.141 0.018*

Different alphabet between seasons in denotes significant at 5% level using Duncan Multiple Range Test (DMRT), ** denotes significant at 1%
level, * denotes significant at 5% level

Table 3. Seasonal variations of Primary Production (mg C/m/hr) in Muthupet estuary

Season (mg C/m®/hr)
Primary Production F.value | P.value
Post Monsoon Summer Pre Monsoon Monsoon
Gross Primary Production 35.67 £2.75 109.84 + 34.14 82.78+61.24 27.85+1.89 3.566 0.067
Net Primary Production 36.61 £5.33 97.96 £ 42.70 64.18 £54.06 27.07£2.04 2.405 0.143

Different alphabet between seasons in denotes significant at 5% level using Duncan Multiple Range Test (DMRT), ** denotes significant at 1%

level, * denotes significant at 5% level

3.4. Phytoplankton Community

Seasonal variation of phytoplankton species of
Muthupet estuary was recorded during the period January
2015 to December 2015. The total average density was
higher in summer 18541.67/ m®, followed by pre monsoon
16405.00/ m®, post monsoon 9703.75/ m® and monsoon
6690.00/ m®. Phytoplankton species density in summer
ranged from C. johesianus (2445.00/m®) to N. longissima
(0.00/m*), whereas in pre monsoon encloses species ranged
from B. comosom (2150.33/m) to S. costatum (230.00/m?®),
respectively. The phytoplankton was higher during post
monsoon was associated with high flourishing C.
oculusiridis (1301.25/m*) and S. costatum (455.00/ m®)

which sustained low abundance. In similar, C. oculusiridis
was found to be maximum and Ceratum sp., was minimum
during monsoon. The F value of the phytoplankton
densities ranged from2.177 of N. longissima to 17.586 of A.
japonica with P value of 0.229 and 0.001, respectively
(Table 4).

Diversity indices of phytoplankton were high during
post monsoon for both Simpson and Shannon indices 92
and 2.604, followed by monsoon, pre monsoon and
summer. Evenness was also high during post monsoon
0.9658 followed by monsoon, summer and pre monsoon of
the plankton species (Table 5).
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Table 4. Seasonal variations of Phytoplankton (individuals / m®) in Muthupet estuary

Season (individuals / m?)

Phytoplankton species F. value | P. value
Post Monsoon Summer Pre Monsoon Monsoon
Bacillarophyceae
Asterionella japonica 667.50° + 175.57 1756.67° + 474.80 1706.67° + 179.26 425.00°+35.36 | 17.586 | 0.001**
Bacillaria paradoxa 608.75% + 246.72 1746.67° + 410.04 1483.33° + 208.17 535.00°+ 77.78 | 14.385 | 0.001**
Bacteriastrum comosom 726.25% + 278.55 2200.00° + 526.78 2150.00" + 694.62 575.00°+35.36 | 10.303 | 0.004**
Biddulphia aurita 676.25% + 345.43 1571.67° £ 278.22 1516.67" + 28.87 400.00°+0.00 | 14.882 | 0.001**
Chaetoceros affinis 685.00% + 213.62 1930.00" + 514.49 1423.33" + 125.03 595.00°+7.07 | 13.483 | 0.002**
Coscinodiscus johesianus 1301.25% + 860.08 | 2445.00° + 400.09 2003.33" +462.64 | 687.50°+53.03 | 4.138 | 0.048*
Coscinodiscus oculusiridis 1488.75 £ 965.08 2253.33 £562.17 1846.67 + 136.14 737.50 + 17.68 2.292 0.155
Diploneis bombus 566.25 + 266.06 883.33 £ 292.97 886.67 + 120.55 400.00 £ 42.43 2.936 0.099
Hemidiscus hardmannianus 520.00 + 285.77 676.67 + 155.35 830.00 +£121.24 340.00 = 56.57 2.755 0.112
Nitzchia longissima 480.00 £ 129.61 0.0+0.0 525.00+ 0.0 687.50 + 53.03 2177 | 0.229
Skeletonema costatum 455.00 £ 95.79 0.0+0.0 230.00 £0.0 390.00 +14.14 3.079 0.188
Dinophyceae
Ceratum sp., 522.50% + 273.18 940.00" + 121.66 680.00% + 242.69 285.00°+49.50 | 4.138 | 0.048*
Noctiluca sp., 537.50 ® + 225.00 896.67" + 279.34 710.00° + 52.92 295.00°+91.92 | 4.068 | 0.050*
Cyanophyceae
Trichodesmium erythraem 582.50 + 305.98 1241.67 + 484.98 916.67 + 189.30 337.50 £ 17.68 4.023 0.051
Total Population Density 9703.75% 4122.64 | 18541.67° £ 3934.52 | 16405.00°+ 1896.60 | 6690.00* 452.55 | 7.459 | 0.011*

Different alphabet between seasons in denotes significant at 5% level using Duncan Multiple Range Test (DMRT), ** denotes significant at 1%

level, * denotes significant at 5% level

Table 5. Diversity Indices of Phytoplankton in Muthupet estuary

Season Post Monsoon Summer Pre Monsoon Monsoon
Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Simpson_1-D 0.912 | 0.923 | 0.897 | 0.902 | 0.906 | 0.902 | 0.903 | 0.912 | 0.904 0.920 | 0.922 | 0.917
Shannon H 254 | 2604 | 242 | 2398 | 2416 | 2396 | 2.408 | 2518 | 2411 2583 | 2595 | 2559
Evenness_H/S 0.905 | 0.965 | 0.870 | 0.917 | 0.933 | 0.914 | 0.925 | 0.886 | 0.928 0.945 | 0.956 | 0.923

3.5. Correlation between Phytoplankton and
Physicochemical Parameters

The present study reveals that atmospheric temperature,
water temperature, pH and salinity exhibited the maximum
relationship  with  phytoplankton  species.  The
phytoplankton positively correlated with atmospheric
temperature shows highly significant in C. oculusiridis
with r value 0.873, whereas the water temperature showed
significant in Noctiluca sp. with r value 0.670. The pH
showed highly significant correlation with C. affinis r =
0.792. While salinity showed highly significant correlation
in Ceratum sp. (r =0.848). In dissolved oxygen N.

longissima only shows positive correlation with r value
0.475 (Table 6). The N. longissima was only species
correlated positively in all the nutrients such as nitrate,
phosphate and silicate with r value of 0.451, 0.033 and
0.445, respectively. The S. costatum was correlated
positively in nitrate (r = 0.168) and phosphate (r = 0.018),
while all other species are negatively correlated (Table 7).
The gross primary productivity is positively correlated
with phytoplankton species r value ranged from
non-significant 0.506 of C. oculusiridis to highly
significant 0.844 of C. affinis. Similarly, the net primary
productivity  showed  positive  correlation  with
phytoplankton species r value ranged from non-significant
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0.513 of C. oculusiridis to highly significant 0.819 of C. affinis (Table 8).

Table 6. Correlation between Phytoplankton and Physicochemical Parameters of Muthupet estuary

Species Total Rainfall ¢;282€2§Jj’ce Water Temperature pH Salinity Dissolved Oxygen
A. japonica -0.298 0.644 * 0.453 0.708 ** 0.741 ** -0.626 *
B. paradoxa -0.188 0.745 ** 0.444 0.728 ** 0.793 ** -0.609 *
B. comosom -0.187 0.578 * 0.362 0.686 * 0.739 ** -0.683 *
B. aurita -0.392 0.750 ** 0.510 0.663 * 0.753 ** -0.649 *
C. affinis -0.277 0.824 ** 0.570 0.792 ** 0.847 ** -0.546
C. johesianus -0.361 0.833 ** 0.582 * 0.639 * 0.817 ** -0.703 *
C.oculusiridis -0.317 0.873 ** 0.564 0.518 0.694 * -0.606 *
D. bombus -0.335 0.750 ** 0.464 0.474 0.671* -0.552
H. hardmannianus -0.344 0.587 * 0.320 0.428 0.550 -0.588 *
N. longissima -0.197 -0.093 -0.106 -0.543 -0.357 0.475
S. costatum 0.339 -0.758 0.029 0.217 -0.029 -0.265
Ceratum sp., -0.288 0.836 ** 0.611* 0.664 * 0.848 ** -0.796 **
Noctiluca sp., -0.439 0.800 ** 0.670 * 0.647 * 0.750 ** -0.613 *
T. erythraem -0.376 0.769 ** 0.648 * 0.718 ** 0.771 ** -0.604 *

Correlation is significant at the 0.01 level (2-tailed). ** denotes significant at 1% level, * denotes significant at 5% level

Table 7. Correlation between Phytoplankton and Nutrient of Muthupet

estuary
Species Nitrate Phosphate Silicate Table 8. Correlation between Phytoplankton and Productivity of
Muthupet estuary
A. Japonica 0.758 0636 % o.rar . Gross Primary Net Primary
B. paradoxa -0.698 * -0.705 * -0.734 ** Species Production Production
B. comosom 0702% | -0714% | -0.719** A- Japonica 0.797 ™ 0.755 ™
B. aurita -0.798 ** 0607 * 0765 ** B. paradoxa 0.789 ** 0.759 **
C. affinis 0.703*% | -0697* | -0.748%* B. comosom 0.766 0.r82*
C. johesianus 0768*% | -0635% | -0.848%* B. aurita 0-736 0-682*
C.oculusiridis 0,692 * 0475 | 0784 C. affinis 08447 0819
D. bombus -0.676 * 0439 | 0727 C. johestanus 0.701* 0692
H. hardmannianus -0.679 * -0.482 -0.669 * C-oculusiridis 0-506 0513
N. longissima 0.451 0.033 0.445 D. bombus 0578* 0.564
S, costatum 0.168 0.018 -0.049 H. hardmannianus 0.550 0.539
Ceratum sp. 0759 ** 0674% -0.888 ** N. longissima -0.279 -0.390
Noctiluca sp., -0.769 ** -0.495 -0.766 ** S- costatum 0-703 0416
T. erythraem 0724%% | 0594% | -0.757%* Ceratum sp., 0630* 0-642*
Correlation is significant at the 0.01 level (2-tailed). ** denotes Noctiluca sp., 0685* 0711
significant at 1% level, * denotes significant at 5% level T. erythraem 0.776 ** 0.815 **

Correlation is significant at the 0.01 level (2-tailed). ** denotes
significant at 1% level, * denotes significant at 5% level
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4. Discussion

The physicochemical parameters such as temperature,
pH, salinity, dissolved oxygen and nutrients showed
seasonal variations. The seasonal variations of the
environmental features in the lagoon are primarily control
by the spectacular regime of the rainfall during monsoon.
In the present study area, the peak values of rainfall were
recorded during the northeast monsoon periods
(October-December). The rainfall was scanty during post
monsoon and summer months. Commendable works are
available on Vellar estuary [23], Point Calimere costal
water [24], Parangipettai coast [25, 26] and Muttukadu
backwaters [27].

Temperature is universal factor in the aquatic ecosystem,
which influences the physicochemical characteristics and
also influences the life of organisms [28]. The reduction in
the water temperature mainly depends upon the intensity of
rainfall during monsoon and the low air temperature
existed at the time. Similar observations have been
reported by previous findings [10, 29, 30]. Generally, low
pH values were record values during monsoon period and
slightly higher values during summer period. Similar
seasonal pattern was recorded earlier by Santhanam and
Perumal [25], Palpandi [29] and Fatema et al. [31].
Minimum values of pH during monsoon in the study area
may be controlled by the influence of freshwater discharge,
rainfall and also due the decomposition of organic matter
as stated by Ragothaman and Patil [32] and Upadhaya [33].

The salinity acts as a prime factor that can be attributed
to controls the distributions of all living organisms in
coastal ecosystems [34, 35]. The intrusion of neritic water
and low river discharge may be responsible for high
salinity, the monsoonal rain and continuous flow of the
freshwater of the rivers may be responsible for low salinity
in the present study in conformity with the earlier report of
Sukumaran et al. [28]. Dissolved oxygen, is a major
component in environmental parameter that determines the
ecological health of a watercourse and act as a shield in
aquatic life [36]. Dissolved oxygen contents showed
well-marked seasonal variations in the Muthupet estuary.
This can be control by various factors such as rainfall,
temperature, phytoplankton photosynthesis and salinity.
The dissolved oxygen content was high during monsoon
period in the study area this could be due to the influx of
fresh water during the monsoon, higher solubility and low
salinity. Similar observations have been reported from the
Vellar estuary [23, 37], Point Calimere coastal water [24]
and Egyptian north western red sea [34].

The seasonal variation of nutrients like nitrate,
phosphate and silicate was based on rainfall, freshwater
input, tidal ingress and utilization of nutrients by
phytoplanktons in aquatic environment. The nitrate content
was high in monsoon is mainly due to the river water
discharge from agricultural fields containing nitrogenous
particles of various origins. Low values of nitrate observed

during summer seasons might be due to the lesser amount
of freshwater in flow and higher salinity. Similar pattern
results were also recorded in Parangipettai coastal waters
[10, 26] and Thondi coastal waters [38].

Phosphate is a major nutrient for primary productivity in
aquatic ecosystem, which enhance growth of organisms
and confines the phytoplankton production [39, 40]. In the
present study, the high concentration of phosphate during
monsoon seasons may be due to heavy rainfall,
decomposition of particulate organic matter, industrial
effluents and from the agricultural discharges from the
adjacent lands. Lower concentration of Phosphate in
summer was accounted by earlier reports [41, 42]. The
peak values of silicate observed during monsoon may
attributed to the heavy fresh water influx and land run off
which carry slit and other silicon deposits from upper
reaches of the river. Observations similar to present study
were reported earlier by Qasim et al. [43]; Ansari and
Rajagopal [18] in Cochin back waters, Nair et al. [44] in
Ashtamudi estuary and Praba Devi [45] in Coleroon
estuary.

The physicochemical parameters, salinity and nutrients
have been recognized as the major factors controlling
primary production [46]. The low values of primary
productivity recorded during monsoon could be due to the
cloudy weather, low values of salinity and low water
temperature. The advent monsoon tilts the whole picture of
the flora; it inactivates the marine species by fresh water
species in this season. The high productivity in summer
season could be attributed to the high light intensity, high
salinity and high density of phytoplankton, clear water
condition and availability of nutrients. This is an agreement
with the earlier observations of Dehadrai and Bharagava
[47] in Mandovi and Zuari estuaries, Tillai Rajsekar et al.
[48] in Coleroon estuary and Rajesh et al. [46] in
Nethravathi estuary, Mangalore. According to Nair and
Tampi [49], the peak primary productivity during summer
period coincides with the amount of solar energy reaching
the surface of the water. In the present investigation, the net
primary production is followed the pattern of gross primary
production throughout the study period. Similar
observations were made by Selvaraj et al. [50] and Ranjith
et al. [51] from Cochin backwaters, Meera and Bijoy
Nandan [52] from Valanthakad backwater in Kerala.

The present study reveals that atmospheric temperature,
water temperature, pH and salinity exhibited the maximum
relationship with phytoplankton species, this is an
agreement with previous report [10] the correlation
between phytoplankton and physicochemical parameters
like total rainfall showed negative correlation with most of
the phytoplankton species except S. costatum with r value
0.339 respectively. The density of species in the
Bacillariophyceae family has positive correlation, the
similar statement was recorded by Trombetta et al. [53].
Temperature is important environmental factor can induce
the phytoplankton metabolic rates [54]. The positive
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correlations between pH and the diversity indices indicate
the productivity of the Minnie Bay water in pre-monsoon
and post-monsoon seasons associated with decomposition
of organic matter [55]. In the present study, salinity has
marked influence on the phytoplankton production.
Similarly, Gopinath et al. [56] from Parangipettai and
Nagapattinam Coastal waters reported that the salinity and
primary productivity in general showed positive
correlation.

The maximum of species from Bacillariophyceae have
negative correlation with nutrients. The similar correlation
results were found in earlier reports in Tungabhadra River
[57] and Garhwal Himalayas [16]. The increasing of water
temperature enhances primary production and results in
biomass accumulation and phytoplankton community [53].
The ratio of net and gross primary production is essential
for the evaluation of total gross production obtainable to
the consumer [58]. The importance of primary production
was reported by earlier studies [59, 60, 61, 62].

5. Conclusions

The present study examines the seasonal variation in
physiochemical parameters on phytoplankton community
at Muthupet estuary. The correlation results proved that the
physiochemical parameters are important for distribution,
abundance and occurrence of phytoplankton species with

esteemed to seasonal changes in environmental parameters.

Based on the present observation, Muthupet estuary is rich
in species diversity and composition and the nutrient status
is high enough to support the plankton community.
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