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Introduction

Advancements in genomic sequencing technologies have
revolutionized fishery genetics, enabling comprehensive
analysis of the entire genetic makeup of fish species.
Bioinformatics tools aid in the analysis and interpretation
of large genomic datasets, facilitating the identification
of genes related to important traits, understanding
population dynamics, and studying evolutionary processes.
Population genetics studies involve analysing genetic
diversity, gene flow, and population structure within and
among fish populations. This information helps delineate
distinct populations, assess their connectivity, and inform
management strategies to maintain healthy population sizes
and genetic diversity. Conservation genomics integrates
genetic data with conservation biology to guide conservation
efforts. By identifying Evolutionarily Significant Units
(ESUs) or Distinct Population Segments (DPS), fisheries
can prioritize conservation actions and tailor management
strategies to protect genetically unique populations.
Environmental DNA analysis involves detecting traces of
DNA released by aquatic organisms into the environment,
such as water or sediment.

Description

The application of genetic modification techniques, such
as gene editing, in fishery genetics raises ethical concerns
regarding unintended ecological consequences, ethical
treatment of animals, and public acceptance. Human-induced
factors such as overfishing, habitat destruction, and pollution
contribute to genetic diversity loss in fish populations.
Conservation efforts must prioritize the preservation of
genetic diversity to maintain the resilience of ecosystems.
Access to advanced genetic technologies and resources may
be limited in some regions or for certain fishery stakeholders.
Ensuring equitable access to genetic tools and knowledge
is crucial for fostering inclusive and sustainable fisheries

management. Genetic studies have helped identify distinct
populations of Atlantic salmon, guiding conservation efforts
to protect genetically unique populations and restore habitat
connectivity, contributing to the long-term conservation of
this iconic species. Selective breeding programs in tilapia
aquaculture have utilized genetic information to develop
strains with improved growth rates, disease resistance, and
tolerance to varying environmental conditions, enhancing
productivity and sustainability in aquaculture operations.

Conclusion

Incorporating genomic prediction models into breeding
programs will enhance the accuracy of trait selection,
optimizing the genetic improvement of fish populations for
desired traits. Research on genetic adaptations to climate
change will facilitate the development of climate-resilient fish
species better equipped to thrive in changing environments.
Collaboration among researchers, fisheries, and stakeholders
worldwide is essential for sharing data, best practices, and
fostering innovation in fishery genetics for the benefit of
global fisheries and ecosystems. Fishery genetics represents
a powerful toolset that can drive significant advancements
in the sustainability, productivity, and resilience of fisheries.
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