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Title of the project:
Identification, Characterization, and Selection of Beneficial Microbial Consortia to Enhance Biofilters in Intensive Aquaculture
Intensive aquaculture systems have high production potential but face persistent challenges related to water quality deterioration and microbial instability. Microorganisms play a fundamental role in nutrient cycling, nitrogen transformation, and maintaining system health, yet their composition and function are often insufficiently controlled in intensive production environments.

The success of intensive aquaculture largely depends on the structure and activity of the microbiome, particularly within biofilters where key microbial processes occur. Variations in microbial composition can lead to inefficient nitrogen removal, accumulation of toxic compounds, and increased stress on cultured organisms. Therefore, understanding and managing microbial communities is essential for stable and sustainable system performance.

In recent years, attention has shifted toward proactive microbiome management strategies, including the monitoring and assembly of beneficial microbial consortia. Pre-inoculation of aquaculture systems with selected microorganisms offers a promising approach to stabilize microbial communities and enhance biofilter efficiency before production begins.

In the present study, the microbiome composition of intensive aquaculture systems will be characterized, with a focus on identifying beneficial microorganisms involved in nitrogen cycling. Based on these findings, a microbial consortium will be assembled and evaluated for pre-inoculation purposes.

Microbial samples will be collected from aquaculture biofilters, isolated using selective culture techniques, and identified through molecular methods. Selected microorganisms will be combined into consortia and tested for their contribution to water quality improvement.

The results of this study are expected to support the development of microbiome-based management strategies, contributing to improved water quality, enhanced biofilter performance, and greater sustainability in intensive aquaculture systems. 
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