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ABSTRACT

This study provides a detailed analysis of the phytoplankton diversity and community structure in the intertidal
zones of Bhatye and Alawa (Jakimirya) beaches, situated along the Ratnagiri Coast, Maharashtra, over a three-
month period from March to May 2023. Fortnightly water samples were collected during low tide from four
stations at each beach, using plankton net with a mesh size ranging from 25-50 pum to capture the phytoplanktons.
A total of 100 liters of water per site was filtered and preserved in 4% neutralized formaldehyde for qualitative
analysis. Species identification was conducted using an electron microscope at 40X magnification, following
established taxonomic references. The study revealed a total of 29 phytoplankton species from 24 genera at Bhatye
Beach, and 31 species from 26 genera at Alawa Beach. The identified species were classified into three major
taxonomic groups: Bacillariophyceae (diatoms), Dinophyceae (dinoflagellates), and Cyanophyceae (blue-green
algae). Diatoms, particularly members of the Bacillariophyceae, were the predominant group at both beaches, with
24 species recorded at Bhatye and 25 species at Alawa. Cyanophyceae were present across all sampling stations,

while Dinophyceae were comparatively less abundant.

KEYWORDS: Phytoplankton diversity, Bhatye Beach, Alawa Beach, Ratnagiri Coast, Bacillariophyceae,

Diatoms, Dinophyceae, Cyanophyceae, Coastal ecosystems, Intertidal zone, Marine biodiversity etc.
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INTRODUCTION

India’s coastline spans an extensive 7,516.6 km, encompassing a wide range of coastal ecosystems, including mudflats,
mangroves, coral reefs, marshes, lagoons, seagrass beds, sandy beaches, and rocky shores (lced.cag.gov.in). These
ecosystems are known for their high biological productivity and provide critical habitats for a diverse range of marine
flora and fauna. It is estimated that over 13,000 species inhabit India’s coastal and marine environments, underscoring
the region’s rich biodiversity (Venkataraman & Wafar, 2005). Among the most ecologically significant coastal areas in
India is Konkan, a rugged stretch along the mid-western coast of the Indian Subcontinent. The Konkan hinterland,
which includes riverine islands, estuaries, and the slopes of the Western Ghats, forms a unique interface between the
coastal environment and the Deccan Plateau. Ratnagiri, located along this coastline, is renowned for its scenic beauty

and ecological diversity, often described as the "heaven of Maharashtra™ (Gole, 2007).

The coastal region of Ratnagiri is marked by a variety of landforms such as beaches, estuaries, and islands, each
hosting unique ecosystems that support a wealth of biodiversity. Among the most crucial components of these marine
ecosystems are planktons, particularly phytoplanktons, which are vital for maintaining the ecological balance of aquatic
environments. Phytoplanktons serve as the foundation of the marine food web, converting inorganic nutrients such as
nitrites, sulfates, and phosphates into organic compounds like carbohydrates, fats, and proteins that sustain marine life
(Moncheva & Parr, 2010). Beyond their role in food chains, phytoplanktons are key to ocean biogeochemical cycles,
contributing to the cycling of essential elements like carbon, nitrogen, and oxygen. As primary producers, they also
play an essential role in mitigating climate change by absorbing carbon dioxide and producing oxygen (Shruthi &
Rajashekhar, 2013).

Given their central role in oceanic ecosystems, any disruption to phytoplankton populations can have cascading effects
on marine biodiversity, fisheries, and even human food security. Recent studies have highlighted the impacts of
environmental stressors such as UV-B radiation, climate change, and anthropogenic activities on phytoplankton
growth, survival, and distribution (Dhumal & Rode, 2017). Pollution, coastal development, and degradation of water
quality are increasingly threatening phytoplankton productivity, with several species at risk of population decline
(Bhagat & Patel, 2019). This is especially relevant to the Ratnagiri coastal region, which is not only an important
ecological zone but also a popular tourist destination. The rapid pace of urbanization and local development in this area
poses significant risks to the health of the marine ecosystem, which could lead to changes in phytoplankton community
composition (Kulkarni & Mukadam, 2015).

Phytoplankton are particularly sensitive to changes in the physical, chemical, and biological properties of water,
making them valuable indicators of environmental health (Mestry, et al., 2019). Given the ongoing environmental
pressures, it is essential to monitor the biodiversity of these organisms to assess the ecological status of coastal
ecosystems. This is especially important in regions like Ratnagiri, where human activities such as tourism and

industrial development intersect with fragile marine habitats.

As part of this effort, the present study focuses on the monitoring and assessment of phytoplankton species from Bhatye
and Alawa (Jakimirya) beaches over a period of three months (March to May 2023). The primary objectives of this
research are twofold: first, to collect water samples at fortnightly intervals from the study sites and conduct a
microscopic analysis to identify and catalog the phytoplankton species present (Nair, et al., 1980); and second, to

compare the diversity and abundance of phytoplankton species between Bhatye and Alawa beaches. This study aims to
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contribute valuable insights into the ecological health of these coastal ecosystems by evaluating the role of
phytoplankton as bio-indicators of environmental changes and providing a comparative understanding of their diversity

at two distinct beach sites in Ratnagiri.

OBJECTIVES
1. Collection of water samples at fortnightly interval from the study area and microscopic assessment of water
samples to ascertain the phytoplankton species.

2. Comparison of phytoplankton species from Bhatye and Alawa beaches.

MATERIALS AND METHODS

Materials

1. Plankton Net: A plankton net with mesh size between 25-50 pm was used to filter water samples collected from
the selected sampling sites for the study of phytoplankton in the study area.

2. Sampling Bottles: Water samples were collected in sterile sampling bottles and transported to the laboratory for
analysis of microflora.

3. Microscopy: Phytoplankton samples were examined under compound microscope with a magnification of 40x to

identify species.

Methods

1. Sample Collection: Phytoplankton samples were collected at fortnightly intervals (March to May 2023) from the
intertidal zones of both Bhatye and Alawa beaches during low tide.

2. Plankton Net Filtration: The water samples were filtered through a plankton net with a mesh size of 25-50 um to
concentrate the phytoplankton.

3. Water Volume and Preservation: A total of 100 liters of water was filtered at each sampling site. The filtered
samples were preserved in a 4% neutralized formaldehyde solution for qualitative analysis.

4. Sampling Stations: Samples were collected from four different stations along each beach (Bhatye and Alawa),
ensuring a 500-meter distance between adjacent stations to account for spatial variation in phytoplankton
distribution.

5. Microscopic Analysis: The preserved phytoplankton samples were examined under compound microscope
(magnification of 40x) to identify major taxonomic groups.

6. Identification: Phytoplankton species were identified using relevant taxonomic literature, including standard

reference books and research articles on marine planktons.

Sampling Protocol

Water samples for phytoplankton analysis were collected fortnightly, from March to May 2023, during low tide from
the intertidal zones of the study sites. The plankton samples were collected using plankton net with a mesh size of
25-50 um. A total of 100 liters of water was filtered at each sampling site and preserved in 4% neutralized

formaldehyde solution for subsequent analysis in the laboratory.
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Map 1: Sampling sites at Bhatye beach & Alawa (Jakimirya) beach, Ratnagiri.

The study was conducted at two beaches along the Ratnagiri Coast, Maharashtra: Bhatye Beach and Alawa
(Jakimirya) Beach. The sampling sites were selected to provide a representative overview of the coastal
phytoplankton community.

Bhatye Beach: Bhatye Beach is located at the mouth of the Bhatye estuary along the Ratnagiri Coast. Its geographical
coordinates are:

e Start: 16°57'53.01" N, 73°17'37.60" E

e End: 16°58'56.89" N, 73°17'41.58" E
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The beach is characterized by a sandy, dissipative shore that is approximately 2 km long, with an intertidal zone that
spans 100-200 meters. The beach is sheltered, and the sand is primarily medium to coarse, with some fine particles and
shell sand in certain areas. The color of the sand ranges from gray to black. The wave action is moderate, indicating a

medium-energy environment.

Alawa Beach: Alawa Beach is located further along the Ratnagiri Coast. Its geographical coordinates are:
e Start: 17°02'36.11" N, 73°27'32.22" E
e End: 17°02'35.83" N, 73°27'03.89" E

This beach features a rocky shore with a wide intertidal zone, dominated by boulder fields. Rock pools are relatively
sparse. The rate of siltation in the area is higher due to runoff from the nearby hilly terrain, leading to an increase in

sediment deposition along the shore. The beach is more exposed compared to Bhatye Beach.

Study Sites

The study was conducted at four designated sampling stations along both Bhatye and Alawa (Jakimirya) beaches. The
stations were spaced 500 meters apart to account for potential variations in phytoplankton diversity and abundance
along the coastline. The choice of these beaches was based on their representative features of intertidal ecosystems

along the Ratnagiri Coast, providing a diverse range of habitats for phytoplankton.

RESULT AND DISCUSSION

Phytoplanktons play a critical role in aquatic ecosystems as primary producers in the food chain, forming the base of
the food web and supporting the diversity of aquatic life. Their abundance and composition are influenced by various
environmental factors such as nutrient availability, water temperature, and salinity (Dhumal & Rode, 2017). In the
present study, water samples were collected from two beaches along the Ratnagiri Coast, Bhatye and Alawa, and
analyzed for their phytoplankton composition. The samples were preserved and examined under a microscope to

identify and catalogue the species present.

Table no 1: Checklist of phytoplankton at Bhatye beach Ratnagiri.

Sr. No. Class Order Family Genus/Species
1 Bacillariophyceae | Coscinodiscales Coscinodiscaeae Coscinodiscus spps
2 Biddulphiales Coscinodiscus radiates
3 Bacillariales Bacillariaceae Nitzschia spps
4 Bacillaria spps
5 Cylindrotheca closterium
6 Thalassionematales Thalassionemataceae Thalassionema spps
7 Lioloma spps
8 Thalassiosirales Stephanodiscaceae Planktoniella sol
9 Thalassiosiraceae Thallassiosira spps
10 Skeletonemataceae Skeletonema spps
11 Naviculales Pleurosigmataceae Pleurosigma spps. |
12 Pleurosigma spps. Il
13 Naviculaceae Navicula spps.
14 Lithodesmiales Lithodeniaceae Ditylum brighwelli
15 Chaetocerotales Chaetocerataceae Chaetocerous spps.|
16 Incertaesedis Chaetocerous spps.ll
17 Thalassiophysales Catenalaceae Amphora spps.
18 Rhizosoleniales Rhizosoleniaceae Rhizosolenia spps.
19 Guinarida spps.
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20 Leptocylindicales Leptocylindraceae Leptocylindrus spps.
21 Licmophorales Licmophoraceae Licmorphora spps.
22 Asteromphalas spps.
23 Fragillariales Fragilariaceae Fragilaria spps.
24 Paraliales Paraliaceae Paralia spps.
25 Dinophyceae Gonyaulaeales Ceratiaceae Ceretium furca
26 Ceretium ozoricum
27 Ceretium macroceros
28 Pyrocystales Pyrocystaceae Pyrocystis spps.
29 Cyanophyceae Chroococcales Microcystanceae Microcystis spps.
Table No. 2: Checklist of phytoplankton at Alawa beach, Ratnagiri.

Sr. No. | Class Order Family Genus/Species
1 Bacillariophyceae Coscinodiscales Coscinodiscaeae Coscinodiscus sp.
2 Biddulphiales Biddhulphiaceae Biddhulphia sp.
3 Bacillariales Bacillariaceae Nitzschia spps.
4 Bacillaria spps.
5 Cylindrotheca Closterium
6 Thalassionematales Thalassionemataceae Thalassionema spps
7 Lioloma spps.
8 Thalassiosirales Stephanodiscaceae Planktoniella sol
9 Thalassiosiraceae Thallassiosira sp.
10 Skeletonemataceae Skeletonema sp.
11 Naviculales Peurosigmataceae Pleurosigma sp-I
12 Pleurosigma sp.-l
13 Naviculaceae Navicula sp.
14 Lithodesmiales Lithodeniaceae Ditylum brighwelli
15 Chaetocerotales Chaetocerataceae Chaetocerous sp- |
16 Chaetocerous sp- 11
17 Thalassiophysales Catenalaceae Amphora sp.
18 Rhizosoleniales Rhizosoleniaceae Rhizosolenia sp.- |
19 Rhizosolenia sp.- 1l
20 Guinorida sp.
21 Achnanthales Cocconeidaceae Cocconels sp.
22 Licmophorales Licmophoraceae Licmophora spps.
23 Asteromphalas sp.
24 Fragillariales Fragillariaceae Fragillaria sp.
25 Thalassionematales Thalassionemataceae Thalassiothrix sp.
26 Dinophyceae Gonyaulaeales Ceratiaceae Ceretium furca
27 Ceretium furcoides
28 Ceretium macroceros
29 Goniodomataceae Alexandrium sp.
30 Pyrocystales Pyrocystaceae Pyrocystis sp.
31 Cyanophyceae Chroococcales Microcystanceae Microcystis sp.
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Photo Plate-1: Phytoplanktons of Bhatye and Alawa beaches of Ratnagiri.

www.wjpsronline.com 400




World Journal of Pharmaceutical Science and Research Volume 3, Issue 5, 2024

Photo Plate-2: Phytoplanktons of Bhatye and Alawa beaches of Ratnagiri.

Phytoplankton Composition at Bhatye Beach
At Bhatye Beach, a total of 29 species of phytoplankton were recorded, distributed among 24 genera and belonging to

three major classes: Bacillariophyceae (diatoms), Dinophyceae (dinoflagellates), and Cyanophyceae (blue-green
algae). The Bacillariophyceae were the dominant group, with 24 species recorded, while Dinophyceae had only 4
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species. A Cyanophyceae member was observed at all the sampling sites along Bhatye Beach. The detailed checklist
for Bhatye Beach is shown in Table 1. Notably, species such as Coscinodiscus sp., Skeletonema sp., Licmophora sp.,

and Microcystis sp. were common across all sampling sites.

Phytoplankton Composition at Alawa Beach

At Alawa Beach, a total of 31 species were recorded, belonging to 26 genera and three classes of phytoplanktons,
similarly dominated by Bacillariophyceae (25 species). As with Bhatye Beach, Dinophyceae had the least diversity (5
species). A species of Cyanophyceae was also widely distributed across the sites. Common species recorded at Alawa
included Coscinodiscus sp., Nitzschia sp., Skeletonema sp., and Microcystis sp. However, some species were found
exclusively at Alawa, including Alexandrium sp. and Biddulphia sp. (Table 2). The presence of Alexandrium sp., a
known harmful algal bloom species, is noteworthy as it suggests potential risks for marine ecosystems and human
health (Tiwari & Nair, 1988). Some of the photographs of phytoplankton taken under the microscope are shown in
photo plate no. 1 and 2.

Species Overlap between Bhatye and Alawa

Several species were common between the two study areas, including Coscinodiscus sp., Skeletonema sp., Licmophora
sp., Nitzschia sp., Microcystis sp., and Bacillaria sp., indicating that these species are well-adapted to the
environmental conditions of both beaches. On the other hand, certain species were exclusive to each site. For example,
Cylindrotheca closterium and Leptocylindrus danicus were only observed at Bhatye Beach, while Alexandrium sp. and
Biddulphia sp. were exclusive to Alawa Beach. These differences in species distribution highlight the variability in
ecological conditions between the two beaches, likely influenced by factors such as water quality, nutrient loading, and
substrate type (Khot, et al., 2018; Mestry, et al., 2019).

Ecological Significance of Phytoplankton

Phytoplankton diversity is a crucial indicator of water quality and ecological health. High diversity of phytoplankton,
particularly diatoms, is often associated with healthy, nutrient-rich waters (Kaladharan, et al., 2012). The dominance of
Bacillariophyceae in both study areas suggests that these ecosystems support a thriving community of diatoms, which
are important primary producers in marine food webs. The presence of dinoflagellates, such as Ceratium species,
indicates that the waters of both beaches are not only oligotrophic but may also experience occasional nutrient loading,

which can influence phytoplankton composition and productivity (Bhagat & Patel, 2019).

Moreover, the presence of harmful species like Alexandrium sp. at Alawa Beach raises concerns about potential
eutrophication and the occurrence of harmful algal blooms (HABs), which have been documented in similar coastal
regions (Belmonte and Rubino, 2019). Eutrophication, typically caused by excessive nutrient inputs from agriculture or
urban runoff, can lead to shifts in species composition, often favoring harmful algal species (Varadharajan &
Soundarapandian, 2015).

Seasonal Variation and Environmental Influences

The study was conducted over three months (March to May 2023), during which seasonal variations may have
influenced the distribution and abundance of phytoplankton. Phytoplankton populations often exhibit seasonal patterns,
with higher diversity and biomass observed during periods of favorable environmental conditions (Shruthi &

Rajashekhar, 2013). In this study, both beaches showed a similar seasonal trend with a peak in diatom diversity during
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the study period, which corresponds to the post-monsoon period when nutrient availability is higher due to runoff from
the land.

CONCLUSION

The study of phytoplankton composition at Bhatye and Alawa beaches provides valuable insights into the ecological
health and biodiversity of these coastal ecosystems. Both beaches support a rich diversity of phytoplankton, with
Bacillariophyceae being the dominant group. The presence of common species at both beaches suggests a certain level
of ecological connectivity, while the occurrence of unique species at each site highlights the distinct ecological
characteristics of the two beaches. Furthermore, the detection of harmful species like Alexandrium sp. at Alawa Beach
emphasizes the need for continuous monitoring of coastal waters to mitigate potential risks associated with harmful
algal blooms and eutrophication.
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