RTD Synopsis: Thematic Area 3 – Managing the Biological Lifecycle
In its strategy on the sustainable development of European aquaculture (COM (2002)511), the
European Commission identified the diversification of farmed species as a top priority. European
aquaculture aims to improve its competitiveness through production of larger volumes and a
decrease in imports. The starting point for the achievement of these goals lies in the improvement of
factors in the areas of genetics and reproduction; larval and juvenile production and on growing

Larval, juvenile and on growing
The production and supply of sufficient quantities of healthy, competitive larval and juvenile fish is
vital to the European Aquaculture Industry. The production of these larval stages must not entail
excessive cost. FINEFISH and LUCIOPERCIMPROVE investigated possible methods of larval and
juvenile improvement, while PROTENCH was concerned with on growing fish. SLIME- and PROEEL
focused on the restoration of the European eel population and the reproduction in captivity.
LUCIOPERCIMPROVE (FP6) - Improving egg and larval quality in pikeperch by broodstock
management, husbandry, nutrition and sex control- developed reliable methods for securing
the continuous supply of high quality eggs and larvae of pikeperch. The reproductive cycle of
pikeperch can be controlled in captivity and out-season spawning can be obtained from
cultured pikeperch breeders held under suitable temperature/photoperiod conditions.
Producers can now provide the market with an all-year-round availability of portion-size
pikeperch.
FINEFISH (FP6) - Reduction of malformations of juvenile fish in hatcheries- Developed
practical guidelines on how to avoid malformations in fish and produced diagnostic manuals
on malformations for sea bass, sea bream, salmon, rainbow trout and cod. New knowledge
gained on strategies to reduce malformations were summarised as guidelines for use as Best
Practice for Hatcheries to reduce malformations.
PROEEL (FP7) - Reproduction of European Eel: Towards a Self-sustained Aquaculture. The
PRO-EEL project aims at reproducing European eel (Anguilla anguilla) in captivity. The
objective is to develop standardised protocols for production of high quality gametes, viable
eggs and feeding larvae of European eel.
PROTENCH (FP6) aimed to develop and optimize a procedure for the artificial reproduction
of the freshwater tench presently restricted to seasoned production. Problems in the areas
of the conditions and methods required for artificial reproduction of tench, appropriate feed
ratios (least cost diets) and animal welfare were resolved.

REPROSEED (FP7) improved hatchery bivalve production by advancing knowledge in the
physiological basis of early sexual maturation, gamete competency, immunity and
metamorphosis, at cellular and molecular levels, including genomics and proteomics.
While the projects had different end goals a certain overlap in outputs was experienced, all projects
investigated where improvements could be made to current husbandry techniques to improve the
egg/larval production/fry production.
Other common outputs included:
Improvement of environmental conditions (light, gas supplementation and temperature) to
improve fish welfare.
Investigating the effects of different husbandry and dietary factors on the reproductive
physiology and nutritional status
Producing protocols to ensure the survival and adequate growth rate of juveniles, and;
Inducing out-of-season spawning through temperature and photoperiod control.
For example,
SLIME (FP6) –aimed to test quantitative approaches to evaluate the status of national eel
stocks at a river basin level, to derive reference points for sustainability, and to model the
potential effect of legislative and technical measures aimed at stock recovery.
LIFECYCLE (FP7) - Building a biological knowledge-base on fish lifecycles for competitive,
sustainable European aquaculture. The project aims to improve competitiveness and
sustainability of European aquaculture. The focus will be on early developmental events,
growth and environmental adaptation throughout the lifecyle, and on the physiology and
immunology of key life-stage transitions, such as metamorphosis, smoltification and puberty.
LIFECYLCE will focus on all major life stages of sea bass, sea bream, Atlantic salmon and
rainbow trout.
SALMOTRIP (FP7) - Feasibility study of Triploid Atlantic Salmon Production – is looking to
enhance knowledge on how triploid salmon should be reared and their potential
performance. This will determine if triploid salmon are suitable for farming as a means to
minimize the impact of farmed fish on the environment (i.e. sterile escapees) while
improving fish welfare and providing a consistent year long quality product.
SUDEVAB (FP7) aims to solve the main technical problems encountered by abalone growers
in Europe in the areas of pathology, genetics, nutrition and sustainable culture technology.

Other issues which the project hopes to resolve are in the areas of legislation, hygiene and
food safety and marketing issues.
PROSPAWN (FP7) - Implementation of natural spawning for marine fish species in culture.
The aims of the project are to improve the quality of off-spring and animal welfare and to
improve the eggs’ quality by implementing natural spawning for marine fish species in
culture.
SELFDOTT (FP7) - From capture based to self-sustained aquaculture. SELFDOTT will
implement the existing knowledge on the artificial control of reproduction of the Atlantic
bluefin tuna to obtain viable eggs, and study embryonic and larval development for the
production of fry (juveniles). Suitable and environmentally performing feeds for growout will
be developed, thus reducing or eliminating the practice of raw fish importation and feeding
by the fattening industry.
SETTLE (FP7) - Bivalve conditioning and settlement – keys to competitive hatchery
production. The overall objective of the project is to foster year-round production of flat
oyster and great scallop spat in hatcheries by controlling gonad development and maximise
larval metamorphosis and settlement.

Genetics and Reproduction
Several projects focused on the use of new genomics technology and its application to aquaculture.
Implementation of genomics strategies can be prohibitively expensive for smaller
aquaculture ventures so AQUAGENOME (FP6) addressed how Small and Medium Enterprises
(SMEs) can access and benefit from the use of genomics. A Technical Handbook on
benchmarks for genomics activities, best practices and standards was developed. A gap
analysis was completed and application of genomics to husbandry, growth, health and
welfare and environmental monitoring in aquaculture were discussed. The state-of-the-art
and future vision for genomics in European Aquaculture was communicated to the European
Commission.
AQUAFUNC (FP6) aimed to integrate the outcome of all FP 5 and 6 projects using functional
genomics in Aquaculture, to identify specific needs in this area, and to reduce repetition of
research. A state-of-the-art review on several aspects of the use of functional genomics in
aquaculture was published in a dedicated issue of Reviews in Fisheries Science.
AQUABREEDING (FP6) conducted a review of current breeding practices used by the
aquaculture sector and undertook a gap analysis. Guidelines on an AquaBreeding Vision were
developed to highlight the key objectives of existing and future breeding programs needed to
support the European aquaculture industry. The main research priorities for industry were
identified and a technical handbook on Breeding Practices in the industry was developed. It

defined a strategic research agenda for breeding techniques and established a directory of a
Breeding and Reproduction Aquaculture Network to enhance partnerships between industry
and academic research. In addition state-of the art reviews of breeding and reproduction for
cod, salmon, brown trout, rainbow trout, charr, pacific oyster, seabass, seabream and turbot
were conducted.
REPROFISH (FP6) reviewed current research on fish reproduction strategies including sex
differentiation, gonadogenesis, puberty control, gamete quality, broodstock management
and biotechnologies to better understand the underlying causes of important industry issues
such as sex ratio, precocious puberty and larval development control and to identify gap
analysis.
GENIMPACT (FP6) assessed the genetic impact of aquaculture on wild fish stocks. The use of
genetics in domestication and risks associated with farming of transgenic fish were
discussed. Summaries of current knowledge of the interaction between cultured and wild
populations of Atlantic salmon, Atlantic cod, European sea bass, gilthead sea bream, turbot,
carp, halibut, scallops, mussels, oysters and European lobster were generated. Tools to
evaluate how aquaculture has a genetic impact on wild populations were discussed and
aimed to establish preventive measures to ensure genetic conservation.
AQUAFIRST (FP6) was concerned with how selective breeding could be used to reduce stress
and disease in the aquaculture sector. Analyses led to the production of lists of genes of
which expression was significantly up or down regulated after exposure to stress. A number
of Expressed Sequence Tags (EST) were developed for aquaculture species. Quantitative Trait
Loci for various traits have been characterized.
COMPETUS (FP6) investigated how genetic selection could increase the competitiveness of
sea bass culture. COMPETUS provided all participating SMEs with the information necessary
to evaluate the implementation of genetic selection programs in their own facilities. A
technical handbook detailing the relative values of the tested strains and their potential for
selective breeding was produced. The traits that may be the most efficiently genetically
improved through selection in the fish were identified and sperm preserved - this will allow
for the possibility of exploiting the best genetic variability of the fish.
PHARMAPOX (FP6) -Chemistry, pharmacology and bioactivity of a novel apoptotic
compound - a sex regulator in decapod crustaceans with promising environmental and
medical applications. Guidelines and protocols for the large scale culture of diatoms were
developed. Diatoms produce several secondary metabolites having defined bioactivity so
protocols developed ensured the maximum conservation of secondary metabolites.
Environmentally the protocols developed could potentially be used for the re-stocking of
natural diatom populations - a key trophic species. Guidelines and protocols for the culture

of small marine shrimp were developed and ensure good survival with minimum stress. This
project yielded the first isolation of an apoptogenic factor still inactive for controlling shrimp
sex and could allow for the production of all-male generations with associated economic
advantages.

Future needs:
Integrating the outcome of projects utilising functional genomics and related technologies is
undoubtedly a logical step. It will facilitate the building of a common knowledge base and more
efficient resource sharing in these fields of research. Integration should have a number of positive
effects, as it is expected that the synthesis of a larger data set will have a synergistic effect and give a
more significant output. The improved knowledge and application of current genomic research
findings will optimise European aquaculture and contribute to a sustainable future.
Many projects cited the need for a greater degree of knowledge transfer. There is an obvious need
for the application of knowledge and transfer of genomics technology to industry. In addition,
integration and communication of the different projects outcome would reduce research overlaps in
the future. A lot of SMEs do not have access to new technologies or information on how to adopt
selective breeding strategies, there is a need to give SMEs more information on breeding strategies
to develop their business.
These projects provided industry with the knowledge to assist in developing more environmentally
sustainable production of fish and shellfish. Information gathered during these projects provided
industry with knowledge on the genetic impact aquaculture production has on native populations,
and can be used by aquaculture, breeding, environmental and animal welfare organizations, and to
provide policy makers with useful information. The merits of the genetic effects of culture practices
and domestication as well as their implications for community biodiversity such as the use of triploid
individuals need to be investigated further.
A full list of the projects undertaken in Thematic Area 3 – Managing the biological lifecycle can be
found in the Annex. More detailed information is provided in the Technical Leaflet (TL) describing
the main outputs and deliverables of each project.
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Project title
Improving stock rearing in aquaculture through applied genetics
knowledge
Combined genetic and functional genomic approaches for stress
and disease resistance marker-assisted selection in fish and
shellfish genetic and
Integrated knowledge on functional genomics in sustainable
aquaculture
Genomics in fish and shellfish from research to aquaculture
Genetic improvement of farmed sea bass, Dicentrarchus labrax:
strain testing and response to selection
Reduction of malformations of juvenile fish in hatcheries
Evaluation of genetic impact of aquaculture activities on native
populations: a European Network
Building a biological knowledge-base on fish lifecycles for
competitive, sustainable European aquaculture.
Improving egg and larval quality in pikeperch by broodstock
management, husbandry, nutrition and sex control
Chemistry, pharmacology and bioactivity of a novel apoptotic
compound - a sex regulator in decapod crustaceans with
promising environmental and medical applications
Reproduction of European Eel: Towards a Self-sustained
Aquaculture
Implementation of natural spawning for marine fish species in
culture.
Intensive and sustainable culture of the freshwater species tench
Understanding and communicating fish reproduction research
REsearch to improve PROduction of SEED of established and
emerging bivalve species in European hatcheries
Feasibility study of Triploid Atlantic Salmon Production
From capture based to self-sustained aquaculture.
Bivalve conditioning and settlement – keys to competitive
hatchery production.
Study Leading to Informed Management for Eel - Restoration of
the European eel population; pilot studies for a scientific
framework in support of sustainable management
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SUDEVAB

Sustainable Development of European SMEs Engaged in Abalone
Aquaculture.

