Improving Zootechnical Performance
Work Package 2

Fish growth and feed conversion rate have been traditionally considered by fish farmers as the two more important key
performance indicators (KPIs). Nowadays, due to the increasing pressure in the global fish markets, the sector pursues a
continuous reduction in production costs and considers other zootechnical aspects, such as juvenile quality, fish health,
welfare or flesh quality as important KPIs.
But KPIs in Mediterranean aquaculture have not improved over the last decades as expected or as has happened in
salmonid aquaculture. Some probable causes are the composition of new diets based on lower FM/FO contents and
variable sources, the super-intensification of production and its possible effects on stress and welfare, or environmental
effects (mainly temperature shifts due to climate change).
In this context, MedAID is proposing improvements in rearing conditions and feeding strategies, at larval and ongrowing
stages, that could be considered to improve the farms’ technical results.

Feed composition during temperature changes in seabass (Subtask 2.1.2)
Objective: To determine the optimal protein/lipid content in the feed (44/16.5 and 43/20) during temperature
changes on growth, conversion, feed intake, perivisceral fat accumulation, and muscle and liver composition.

R

Recommendation: Any of the feeds can be used during temperature changes, no effects on growth or feed
conversion were observed.

Feeding period
Temperature fluctuation during the whole feeding and growth periods of seabass

Effects of temperature during larval development in seabass (Subtask 2.2.1)
Objective: To study the effect of early life temperature (15, 17.5 and 20 ºC) on larval growth, skeletal deformities,
eye development, sex ratio and growth rate of seabass until harvest time.

R

Recommendation: The optimal temperature for seabass juvenile production is 17.5 ºC, that results in higher
survival rate, higher female percentage, faster growing fish, earlier harvest time and less waste in gonadal
development (males mature earlier). Eye development is also advanced at this temperature, larvae can perceive and ingest
live prey earlier with a better use of nutrients.

Train the fish to swim at 1 body length/
second (BLs-1) to have more robust juveniles
(Subtask 2.2.2)
Objective: To design exercise protocols for seabream
in RAS to increase robustness and to evaluate their
effects during ongrowing by monitoring behaviour with
accelerometers.

R

Recommendation: Training the fish to swim at
1 BLs-1 (body length/second) is beneficial for growth,
uniformity, stress tolerance, robustness, energy mobilization
and muscle building. This swimming training also leads to a
higher activity rate during ongrowing in sea cages. A protocol for
this type of training is provided.

Fish density and daily feeding frequency in seabream and seabass
Objective: To define i) the effects of fish density (36-44 kg m-3 and 15 kg m-3) on fish performance and welfare of
seabream and seabass during ongrowing and; ii) the optimal feeding frequencies (1, 2 and 3 meals per day) on
growth and feed conversion in juvenile and ongrowing periods.

R

Recommendation:

• Rearing density during ongrowing had no effects on growth, feed efficiency or welfare of seabream and seabass,
although high densities reduce feed intake if the fish are fed high FM/FO. Low FM/FO feed in combination with
high rearing densities can be recommended.
• For juveniles (3-50 g) it is recommended to feed the fish 3 times per day. One meal per day is enough for ongrowing
fish.

Effects of different FM/FO feeds on stress tolerance in seabream and seabass
(Subtask 2.3.1)
Objective: To evaluate the effects of different FM/FO (30/15, 20/7, 10/3) dietary levels on performance and stress
tolerance (fasting for 24h and then crowding stress 50 kg/m3 for 2h) in seabass and seabream during the ongrowing
phase.

R

Recommendation: Although the results obtained were similar using the 3 FM/FO ratios, an intermediate ratio
is recommended during the periods preceding stress episodes in the farms.

Eco-friendly diets to increase economic and environmental sustainability of
seabream ongrowing during winter
Objective: To formulate economical and environmentally sustainable diets for seabream during ongrowing at
prolonged exposure to low temperature.

R

Recommendation: ECOSup feeds (with low FM level 7.5-10 % and krill meal, soy lecithin, betaine, taurine
and macroalgae) are recommended for seabream during winter for good growth, feed utilization and a lower
viscerosomatic index. It is possible to decrease protein content (and FM) using a mix of additives during periods of
prolonged exposure to low temperatures.

Functional feeds to improve health conditions and stress tolerance in seabream
Objective: To study the effects of (1) animal by-products obtained from animal blood processing and (2) medicinal
plant leaf extracts as feed additives for seabream diets, with low FM content on growth performance, feed efficiency
and systemic and local immune responses.

R

Recommendation:

• Porcine spray-dried plasma can be included in diets with low FM content 2-7 % to enhance immune response at
systemic and local levels. This product can be used for the entire ongrowing process.
• Plant leaf extracts can be used as prophylactic additives (0.1 %) in aquafeeds during critical periods of the
ongrowing when the fish are more sensitive to environmental changes or pathogenic organisms.

About Work Package 2
This is a multidisciplinary WP that has looked for
correlations between different parameters related to
feeding and growth. Research addressed current gaps in fish
feeding, management practices and fish behaviour, welfare
and interlinks with genetics. Research was carried out in
experimental trials and farm case studies. In particular,
Work Package 2 objectives aimed to:
• Address the problem of fat deposition from a
multidisciplinary approach.
• Improve seed juvenile quality for ongrowing purposes
by means of epigenetics.
• Determine optimal conditions for juveniles to apply
protocols for improving their performance.
• Reduce FCR, improve health and stress tolerance by
better rearing and feeding strategies for juveniles.
• Improve welfare by minimizing stressful events through
nutritional modulation and immune-stimulation.
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