Improving
sustainability
and performance
of aquafeeds

Aims:

Feeding Atlantic salmon in Norway

• Build an integrated network of research groups
from the academia and partners in SME and
large enterprises where the overall aim is to
improve performance and sustainability of
aquafeeds for fish production.
• Promote a collaborative effort to promote
the sharing of knowledge and competencies
around development of improved feeding
strategies, to increase lean growth and at the
same time to reduce N-waste in selected key
farmed fish species.

Cage farm with seabream in Portugal

• Implement the findings into innovative products
and services in the industrial partners.

Background:
Feeds used in fish farming (Aquafeeds) have become more sustainable over the years, with ever
increasing replacement of fish meal and fish oil by alternative ingredientes for the main farmed
species, with a tendency for reduction of nitrogen and phosphorus waste, and farms looking for
improved feeding strategies.
Optimization of the digestion process is a must for a sustainable fish farming industry. This
process depends on a series of integrated processes including ingestion, digestion, secretion,
digestion, absorption, motility and evacuation.
Our knowledge on the overall processing capacity of the digestive system for nutrients in key
aquaculture fish species is still limited. The inter-specific anatomical and physiological variability
as well as the variety of feeding regimes and protocols tested in each species makes the available
scientific information very fragmentary and incomplete. There is the lack of a global perspective
on the different mechanisms modulating nutrients utilization.

Specific objectives:
• Develop models that quantify digestion, absorption and retention efficiency of selected macro nutrients
• Develop a software package to optimize feeding strategies
• Elucidate the role and effects of specific amino acids and dietary supplements for enhancing,
metabolism, growth and N-retention, including effects of elevated temperatures due to climate
changes.

Organization of work:
The project is organized as a collaborative network with staff secondments where we will share
knowledge and ideas and conduct joint research in disciplines ranging from building knowledge in
basic physiology and mechanistic modelling through selection of raw materials, applied testing of
feed producing technology and feeding trials. There are seven Work packages:
Modeling intestinal function of Ballan wrasse
Development of a software application to improve cost-benefit of feeding in farmed fish
Characterization of digestive efficiency in relation to gut transit time in farmed fish
Optimizing the growth and N-retention in cobia under increasing water temperatures
- the role of methionine
WP5 Management
WP6 Dissemination
WP7 Exploitation of Results
WP1
WP2
WP3
WP4

Senegalese sole juveniles

Gilthead seabream

Atlantic salmon

Sampling during Cobia trial at Nha Trang Univ in May 2016

Participants & Expertise:
Academic partners
University of Bergen (Norway): digestive physiology and modelling , analysis of gene expression
for assessment of nutrition and climate effects on metabolism
NIFES (Norway): development of diets, analysis of the feeds and fish for metabolic pattern and growth
as affected by temperature stress, partitioning of growth including cell signals associated with stress
ICMAN – CSIC (Spain): feeding behavior and digestive physiology, at biochemical and molecular
level, nutrigenomics tools
CCMAR – Univ. Algarve (Portugal): improvement of feeding strategies and nutrition physiology,
efficiency of protein retention in fish, tracer methodologies
Nha Trang University (Vietnam): rearing of cobia, experimental facilities with temperature control

Industry partners
SPAROS (Portugal): feed ingredients and additives, diet formulation, ingredient processing,
feed technology, nutrient retention and growth, digestibility studies, mechanistic modelling
EVONIK (Germany): feed additives in diets formulation, particularly amino acids
BIOMIN (Austria): feed additives, in particular phytogenics to improve digestive performance
and nutrient retention, while mitigating effects of mycotoxins
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