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ABSTRACT

A study was carried out in the selected sites of two 
districts Anand and Bharuch to know the diver-
sity of Phytoplankton in the mangroves’ habitats. 
Phytoplankton samples were collected bi-monthly 
from the depth of 1-2 ft below the water level from 
January to December 2021 from three perennial sites 
VGM (Vadgam) TTM (Tadatalav) KJM (Kantiyajal). 
Samples were collected using a plankton net with 
a mesh size of 20 mesh made up of bolting silk. 
Among the temporal distribution of phytoplankton at 
VGM, Bacillariophyta members were recorded as the 
highest species composition represented by 50% of 
all taxa followed by Chlorophyta with 30% whereas 
Cyanobacteria and Dinophyta members with 10% 
each. At TTM Chlorophyta accounts for the highest 

distribution of families at TTM with 45% followed 
by Bacillariophyta, Cyanobacteria with 22% and 
the least with 11% of Dinophyta. The mangroves 
and estuarine water in KJM show a great diversity 
of phytoplankton with the taxa Bacillariophyceae 
recording the highest taxa with 37%. Chlorophyta is 
the second-highest taxa with a representation of 36% 
followed by Cyanobacteria accounting for 18% and 
Dinophyta accounting for 9% among all the taxa. 
A total of 33 phytoplankton species were identified 
amongst which Bacillariophyta was the most domi-
nating among the four classes found at VGM, which 
can be an indicator of good water quality at selected 
sites. The observed phytoplankton diversity is one 
of the indicators of rich biodiversity. These findings 
have major impacts on our understanding of marine 
phytoplankton diversity. The new data and hypotheses 
contribute to a better understanding of the diversifi-
cation of Phytoplankton in the ocean. Understanding 
and assessing diversity might be essential for under-
standing and predicting the impact of environmental 
factors on this major compartment.

Keywords   Biodiversity, Phytoplankton, Mangrove 
ecosystem.

INTRODUCTION

Mangrove is a big tropical evergreen tree/forest that 
develops along the shorelines and on muddy tidal 
flats. Mangroves develop aerial roots from their 
stems that become entangled in the mud and form 
a tangled network that supports the tree root system 
(Encyclopedia 2014). These roots also serve as a 
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foundation for the deposit of silt and other material 
transported by the tides or water discharge, resulting 
in the formation of land that is eventually overrun 
by other plants (Encyclopedia 2014). As a result, 
mangrove forests are nutrient-dense and serve as a 
haven for fish, crabs, and other marine creatures. 
Mangroves are more important in coastal locations 
than in inland or estuarine settings because tsunamis, 
cyclones, and wind are the first to strike the shore. In 
this setting, mangroves protect coastlines from tsuna-
mis, tidal waves, cyclones, and flash floods, as well as 
acting as a windbreak. Different depositional coastal 
characteristics interact with tidal waves on a regular 
basis. Sand dunes are a type of depositional structures 
that help to protect land-based ecosystems such as 
mangroves (Sapkale 2014). Simultaneously, these 
two factors lessen the severity of coastal disasters.

Both phytoplankton and zooplankton populations 
have been employed to monitor coastal water quality 
and as pollution bio-indicators with effectiveness 
(Parmar et al. 2016, Fossi et at. 2018, Hemraj et 
al. 2017). They are the first biological components 
from which energy is transported up the food chain 
to higher creatures (Ananthan et al. 2004, Tiwari et 
al. 2006). To understand the state of an estuarine 
environment, data on phytoplankton quantity, distri-
bution, and species composition are required. In the 
maritime environment, they are a significant source 
of energy. These planktons start the marine food chain 
by feeding primary consumers like zooplankton, 
shellfish, finfish, and other small fish (Ananthan et al. 
2004, Tas and Gonulol 2007). According to Nugraha 
(2021), plankton in mangrove ecosystems contributes 
between 20 and 50% of overall fish production.

Physical and chemical factors have a greater 
impact on planktonic communities in mangrove 
waters than in coastal waters, resulting in seasonal 
fluctuations in planktonic species composition and 
density (Vajravelu et al. 2018). As a result, plank-
tonic communities, as well as their periodic shifts in 
abundance and composition, play a significant role 
in the mangrove ecosystem. To comprehend harmful 
changes in the environment, data on species diversity, 
richness, evenness, and dominance evaluation on the 
biological component of the ecosystem is required 
(Borja et al. 2016).

Plankton composition is a good way to assess 
the ecological integrity of aquatic habitats in terms 
of fish development and production. The autotro-
phic components of the plankton community that 
dwell suspended in open water and have a minimal 
capacity to resist the passage of water currents are 
known as phytoplankton (Jonah et al. 2020). They 
are chlorophyll-containing eukaryotic or prokary-
otic photosynthetic plankton that can be found as 
single cells, chains, colonies, or filamentous forms. 
They provide the primary live feed for a variety of 
aquatic organisms, including zooplankton, crustacean 
larvae, mollusks, and herbivorous fishes, and they 
represent the foundation of the food web in deep 
waters. They are also capable of synthesizing organic 
compounds and releasing oxygen into the water body 
(Boyd 2020). However, because phytoplanktons are  
sensitive to changes in water quality, they are also 
classified as hydrobionts that serve as environmental 
indicators (Mitrofanova 2008, Brettum and Ander-
son 2005). Water quality is determined by available 
plankton, according to Olasehinde and Abeke (2012) 
and Kutama et al. (2014), since it provides more in-
formation about the current environment; changes in 
water quality parameters than nutrient concentrations 
(Medupin 2011). Studies show that phytoplankton 
density and variety are biological indicators of envi-
ronmental health, water quality, and eutrophication 
levels (Shekhar et al. 2008, Uttah et al. 2013).

Tropical wetlands have played an important role 
in a wide range of ecological niches on all continents, 
containing a considerable percentage of the world’s 
biological diversity for humans. Wetlands, like rain-
forests and coral reefs, are among the world’s most 
productive ecosystems. The bulk of the floating plants 
in the oceans is phytoplankton, which is a type of 
unicellular microscopic algae. Fish biological wealth 
is directly linked to the density of phytoplankton 
populations in each aquatic environment and provides 
a vital link in the food chain. They are the primary 
producers in the food chain and may be found at the 
bottom of the tropics in the freshwater ecosystem’s 
food chain.

Both phytoplankton and zooplankton are essen-
tial components of the aquatic food web (Rahman 
2021). Only a little amount of scientific attention has 
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been dedicated to phytoplankton populations in the 
Gulf of Khambhat’s coastal waters up to this point.

MATERIALS AND METHODS

Study area

The plankton analysis was conducted in three lo-
cations in Gujarat, namely Vadgam, Tadatalav, and 
Kantiyajal, all of which are located in the Gulf of 
Khambhat. Vadgam and Tadatalav are in Gujarat’s 
Khambhat taluka of Anand district, while Kantiyajal 
is in Gujarat’s Bharuch district.

Vadgam (VGM) is around 35 kilometers west 
of Anand. The location’s latitude and longitude are 
22o19’04”N and 72o22’45”E, respectively. It is at a 
height of 19 meters above sea level.

Tadatalav (TTM) is situated 40 kilometers west 
of Anand. The location’s latitude and longitude 
are 22o15’18”N and 72o27’11”E, respectively. The 
elevation of Tadatalav is 19 meters above sea level.

Kantiyajal (KJM) village falls in the Hansot te-

Fig. 1. Map showing study area.

hsil and Bharuch district of Gujarat. Kanityajal is 60 
kilometers from Bharuch, the district headquarters. 
The location’s latitude and longitude are 21o28’38”N 
and 72o39’25”E, respectively. It is located 22 km 
above sea level. Study area maps were prepared with 
the help of Quantum GIS Software. Study area map 
is shown in Fig. 1.

METHODOLOGy

Phytoplankton samples were collected bimonthly 
from January to December 2021 from all three sites 
i.e. VGM, TTM, KJM. Samples were collected using 
a plankton net with a mesh size of 20 mesh made up 
of bolting silk. At Each station, a total of 50 L of the 
sample was collected, which was condensed to 30 ml 
using the plankton net (George et al. 2015). Samples 
were then preserved in 4% formalin and brought to 
the laboratory for further analysis. For phytoplankton 
analysis LABOMED STC - HL light microscope was 
used. A checklist of phytoplankton was prepared. 
Taxonomic studies of phytoplankton were carried 
out by using standard references (Joshi et al. 2018, 
Gopinathan et al. 2007, Bellinger and Sigee 2010, 
Taylor et al. 2007).
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RESULTS AND DISCUSSION

Estuarine water or mangrove water receives water 
from both sea and river making it a diverse ecosystem 
where saline water and freshwater get mixed. Thus, 
it frequently undergoes mixing and flushing of water 
which leads to variation in the quality and health of 
the ecosystem. These variations can be studied by 
analyzing the physico chemical parameters of the 
water and by studying the population of phytoplank-
ton residing in the ecosystem or analyzing the species 
of phytoplankton found in that particular ecosystem.

The presence of phytoplankton in the aquatic 
ecosystem indicates the health of that particular 
ecosystem. The more the number and variety of 
phytoplankton present in the water, the better is the 
quality of water. They are the producers of the aquatic 
ecosystem and play important role in maintaining the 
ecological balance as well as the interaction between 
different trophic levels (George et al. 2012). The com-
position of phytoplankton varies with season (Jouenne 
et al. 2007). The factors like light, temperature, nu-
trient availability can also affect the composition of 
phytoplankton in an ecosystem. Khattak et al. (2005) 
concluded that the biomass, relative abundance, spe-
cies composition, temporal and spatial distribution of 

Plate 1. Phytoplankton species found at sampling sites.

phytoplankton are an expression of environmental 
health and biological integrity of a particular water 
body.  The distribution of phytoplankton was variable 
in all three respective sites. The highest phytoplankton 
was recorded in taxa Bacillariophyta at VGM and 
KJM while at TTM the highest recorded taxa were 
Chlorophyta. Phytoplankton recorded at sampling 
sites is depicted in Plate 1.

Vadgam (VGM)

VGM is rich in the diversity of phytoplankton. 
Among the temporal distribution of phytoplankton 
at VGM, Bacillariophyceae was recorded for the 
highest species composition represented by 50% of 
all taxa. The families of taxa Bacillariophyta includ-
ed Family: Naviculaceae, Family: Nitzschiaceae, 
Family: Coscinodiscaceae, Family: Pinnulariaceae, 
Family: Skeletonemaceae. The taxa with the lowest 
recorded distribution at VGM are Cyanobacteria 
and Dinophyceae with 10% each. Chlorophyceae 
is represented by 30% of the total taxa. The taxa of 
Chlorophyta recorded the existence of five families 
and the taxa of Cyanobacteria and Dinophyceae re-
corded 2 families each respectively. Waghmare and 
Kulkarni (2015) carried out a similar kind of study 
in the Lendi River, Maharashtra and reported around 
20 genera of phytoplankton including diatoms, blue-
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green algae, green algae. The percentage distribution 
of each taxas and the respective families and their 
species have been shown in Fig. 2.

Tadatalav (TTM)

TTM showed a range of diversity in the phytoplank-
ton species (Fig. 3). Chlorophyta accounts for the 
highest distribution of families at TTM with 45% 
and included the presence of Family: Zygnemataceae, 
Family: Scenedesmaceae, Family: Chlorellaceae, 
Family: Cladophoraceae, Family: Chlorosarcinaceae 
respectively. Taxa of Bacillariophyta record 22% of 
distribution and Cyanobacteria and Dinophyceae re-
cord 22% and 11% respectively. The Bacillariophyta 
records presence of species from 2 families namely 
Family: Naviculaceae, Family: Nitzschiaceaerespec-

Fig. 2. Species composition of VGM.

tively. Chlorophyta is the second most important 
and largest taxa after Bacillariophyta (George et al. 
2012). The percentage distribution of each taxons and 
the respective families and their species have been 
shown in Fig. 3.

Kantiyajal (KJM)

KJM is situated in the Bharuch district of Gujarat 
and receives water from the Narmada river. The 
mangroves and estuarine water in KJM show a 
great diversity of phytoplankton (Fig. 4) with the 
taxa Bacillariophyta recording the highest taxa with 
37%. Chlorophyta is the second-highest taxa with a 
representation of 36% followed by Cyanobacteria 
accounting for 18% and Dinophyta accounting for 9% 
among all the taxa. Bacillariophyta being the highest 

Fig. 3. Species composition of TTM.
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recorded taxa plays important role in maintaining the 
health of the estuarine. The Bacillariophyta shows 
the presence of species from four families namely 
Family: Naviculaceae, Family: Nitzschiaceae, Fam-
ily: Coscinodiscaceae, Family: Pinnulariaceae. The 
species of Cyanobacteria are mostly confined to the 
regions of freshwater. The percentage distribution of 
the taxa and the families and their species recorded 
at KJM is shown in  Fig. 4.

CONCLUSION

A total of 33 species of plankton were identified 
Bacillariophyta division was the most dominating 
among the four divisions, which is an indicator of 
good water quality at selected sites.  The observed 
plankton diversity is one of the indicators of rich 
biodiversity. These findings have major impacts on 
our understanding of marine phytoplankton diversity. 
The new data and hypotheses contribute to a better 
understanding of the diversification of Phytoplankton 
in the ocean. Understanding and assessing diversity 
may be essential for understanding and predicting 
the impact of environmental forcing on this major 
compartment.
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