Salmi C, J Mar Biol Oceanogr 2023, 12:2

Journal of Marine
Biology & Oceanography

Commentary A SCITECHNOL JOURNAL

Phytoplankton as Bioindicators:
Assessing Water Quality and
Ecosystem Health through
Diversity Analysis

Colin Salmi*

Department of Biological and Environmental Science, University of Jyvaskyla,
Survontie, Finland

*Corresponding author: Colin Salmi, Department of Biological and Environmental
Science, University of Jyvaskyla, Survontie, Finland; E-mail: colinsalmi@uijy11.fi

Received date: 22 March, 2023, Manuscript No. JMBO-23-98963;

Editor assigned date: 24 March, 2023, PreQC No JMBO-23-98963 (PQ);
Reviewed date: 07 April, 2023, QC No. JMBO-23-98963;

Revised date: 14 April, 2023, Manuscript No JMBO-23-98963 (R);
Published date: 21 April, 2023, DOI: 10.4172/2324-8661.1000265

Description

Phytplankton’s are microscopic algae that inhabit aquatic
environments, play an essential role in indicating the health and
quality of water bodies. As primary producers, they form the
foundation of aquatic food webs and contribute to global
biogeochemical cycles. By studying the diversity of phytoplankton
communities, one can gain valuable insights into the ecological
condition of aquatic ecosystems. Phytoplankton serves as excellent bio
indicators due to their sensitivity to environmental changes and their
rapid response to altered conditions. Their diversity and abundance
reflect various ecological parameters, including nutrient availability,
light levels, temperature, and pollutant concentrations. Changes in
these factors can influence phytoplankton community composition,
providing valuable information about ecosystem health. Several
methods are employed to analyse phytoplankton diversity, each with

its advantages and limitations. Microscopic examination is a
traditional technique that involves collecting water samples,
concentrating them, and identifying and counting individual

phytoplankton cells under a microscope. This method provides
information on community composition and abundance, enabling the
detection of dominant or harmful species.

In recent years, molecular techniques have gained prominence.
DNA barcoding involves extracting and sequencing specific DNA
regions from phytoplankton samples. This method enables accurate
identification, particularly in cases where morphological identification
is challenging. By comparing DNA sequences with reference
databases studies can identify species and assess diversity more
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comprehensively. Data analysis plays a vital role in phytoplankton
diversity assessment. Statistical methods, such as multivariate analysis
or ordination techniques, are used to explore patterns, relationships,
and shifts in community structure. These analyses aid in identifying
key drivers of diversity changes and provide insights into ecological
processes influencing water quality.

Phytoplankton diversity analysis provides a powerful tool for
assessing water quality. Certain species of phytoplankton are more
tolerant or sensitive to specific environmental conditions. Therefore,
shifts in community composition can indicate the presence of
pollutants or changes in nutrient dynamics. For example, elevated
nutrient levels, such as excessive nitrogen and phosphorus from
agricultural runoff or wastewater discharge, can lead to harmful algal
blooms dominated by toxin-producing species. Monitoring
phytoplankton diversity enables early detection of such blooms,
helping to protect human health and the integrity of aquatic
ecosystems.

The health of aquatic ecosystems is closely linked to phytoplankton
diversity. As primary producers, phytoplankton influences the entire
food web structure and nutrient cycling processes. Changes in their
diversity can disrupt these vital functions, ultimately affecting the
entire ecosystem. Reduced diversity may lead to the dominance of a
few species, compromising ecosystem stability and resilience.
Conversely, high phytoplankton diversity indicates a healthy and well-
balanced ecosystem, with diverse energy pathways and nutrient
cycling mechanisms. Furthermore, integrating phytoplankton diversity
analysis with other environmental parameters, such as nutrient
concentrations, light availability, and physical factors, can provide a
more comprehensive understanding of ecosystem dynamics and water
quality. This interdisciplinary approach can help unravel complex
interactions and drivers of phytoplankton diversity and its linkages to
ecosystem health.

Conclusion

Phytoplankton, as bio indicators, provides a valuable means of
assessing water quality and ecosystem health through diversity
analysis. Their sensitivity to environmental changes and rapid
response make them excellent indicators of ecological condition. By
monitoring phytoplankton diversity, environmental analysts can
identify and mitigate potential threats to aquatic ecosystems.
Continued studies and monitoring efforts focused on phytoplankton
diversity will contribute to the understanding of water quality
dynamics, support effective management strategies, and ensure the
preservation and restoration of healthy and thriving aquatic
ecosystems.
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