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Deliverable 21 is the matrix of knowledge transfer efficiency for each project and was developed 
by AquaTT for the Aquainnova project. 
 
Workpackage 3 is tasked with sectoral mapping and benchmarking. One specific objective of this 
workpackage is to identify and assess research outcomes that have been generated by EU-funded 
research projects and the potential impacts of these outcomes.  
 
A total of 121 Aquaculture research projects funded under FP6 and FP7 were reviewed for 
AquaInnova.  Over 300 specific knowledge outputs were generated during the timeline of these 
projects.  All such projects should have the capacity to inform and provide knowledge to the 
aquaculture industry and other relevant stakeholders, including the scientific community, policy 
makers, educators, environmental managers and others, including civil society.  
The aim of the “Matrix of effective transfer” is threefold; 

 To cross reference the research effort with the aims of the Thematic Areas established 
within EATiP and the Thematic Working Groups of Aquainnova and to establish if the aims 
of the Strategic Research and Innovation Agenda are being addressed. 

 To determine how past and current research can be used to influence and direct the Plan 
of Action in achieving the SRIA. 

 To reference the current and past research projects to ensure that research efforts are 
focused and that duplication His avoided. 

 
All of the Knowledge Outputs generated by the projects reviewed can support and inform the 
aquaculture industry. Many outputs are specifically relevant to the work of the working groups of 
the thematic areas. The aim of D21 was to map the relevance of outputs to the TA’s so that the 
working groups could quickly review past RTD that has been funded by the EC and use this review 
to inform the development of the SRIA and Plan of Action. This was supported by the Technical 
Leaflets developed as D22. 
 
This Matrix of Effective transfer also acts as a record of research that has gone before and can be 
used to inform any future research agenda. Used in combination with the knowledge output 
tables (KOTs) they are a useful resource for anyone wanting to get an overview of outputs from EC 
funded research in Aquaculture. This document highlights where the research has achieved its 
objectives and addressed a specific need of the industry but also acts as a gap analysis of where 
research should be targeted.  
 
It is clear that more research effort is needed in Thematic Areas 6 Knowledge Management and 
Thematic Area 8 Socio-economics and Management.  Perhaps these are not well addressed in 
research projects as these are relatively new concepts which need to be communicated to the 
industry and funding bodies.  This document highlights the knowledge outputs that should be 
transferred to the industry in an effort to keep all relevant stakeholders informed of developments 
and ensure that National and European funding of research is not duplicated. 
 
DISCLAIMER: When examining the relevance of knowledge outputs to different Thematic Working 
Groups, it should be appreciated that this is a very subjective exercise due to the influence of 
personal interpretation. To combat this, later in Aquainnnova, all the knowledge outputs will be 
made available in an online ‘knowledge gate’ that will allow end users to search and sort outputs 
based on their individual interests.  
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Thematic Area 1 
Product quality, consumer 

safety and health 
 

 
GOAL 1: To maximise the health benefits of aquaculture products 

 

S.1.1 Identify all bioactive compounds present in aquaculture products  

 

 

S.1.2 Better understand the mechanisms and synergies underlying the health benefits of 

bioactive components from aquaculture products in the promotion of human health  

SEAFOOD PLUS -  RTD 1 - Seafood and human nutrition – 1.3 METAHEART : 

Metabolism of n-3 fatty acids and heart disease. Project researchers analysed the role played by 

bioactive components in seafood on the health of the heart muscle.  The project established that 

the effect of fish oil on heart health was not as positive as had initially been anticipated and was 

associated with a lowering of heart frequency. Animal studies gave clearer indications that fish oil 

may have positive effects in some animals.  

SENSBIOSYN - Develop sensors and biosensors for on-line monitoring growth parameters of algal biomass 

and their bioactive compounds produced by large scale systems, with a particular focus on the natural 

synthesis of antioxidant xanthophylls. Use as sensing mediator engineered Photosystem II complex ex-

tracted from the algae Chlamydomonas reinhardtii. Develop an optical sensor to measure the fluorescence 

emitted by chlorophyll inside the Haematococcus pluvialis cells in culture medium. Develop an optical 

sensor to measure the density of the Haematococcus pluvialis cells culture medium through a light 

transmission measurement.  Develop an electrochemical biosensor to measure the antioxidant potential of 

astaxanthin by measuring the amperometric current generated by stabilised Phosphatidylcholine 

derivatives bound to magnetic nano-particles.  Develop an electrochemical biosensor to measure the 

astaxanthin concentration by measuring the output current of a NanowireFET.  Increase production 

efficiency and product quality. 
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S.1.3 Investigate the specific effects of aquaculture products in sub-groups of the population 

with specific dietary needs  

SEAFOOD PLUS -  RTD 1 - Seafood and human nutrition- 1.1 FISHGASTRO: Gastro-

intestinal health with special emphasis on reduction of risk of colon cancer and inflammatory bowel 

disease. FISHGASTRO focused on whether seafood consumption has a preventative effect on colon 

cancer and inflammatory bowel disease. For the first time the health benefits of seafood products 

were examined as whole products but the fats and proteins that they contain were analysed 

separately. A remarkable difference was demonstrated between the effects of consumption of fatty 

fish (salmon) and lean fish (cod) on the expression of genes at the level of the intestine,  showing 

that lean and fatty fish do not have the same effects on the intestinal mucosa. It was also shown that 

both kinds of fish are capable of reducing the plasma CRP level, a biomarker for inflammation. This 

possibly links mechanistically fish consumption (protein and fat) to risk reduction of chronic 

diseases.    

SEAFOOD PLUS -  RTD 1 - Seafood and human nutrition- 1.2 YOUNG: Health of young 

European families and fish consumption - It was demonstrated that fish consumption helps 

overweight young people to lose weight while protecting lean body mass. The effect is associated 

with improvement of the blood lipid profile and insulin and glucose levels.  As part of YOUNG an 

epidemiological study on the effect of fish consumption on the health of mothers and children was 

undertaken. The researchers hoped to illustrate how omega 3 fats affect the intestine, the 

development and function of the brain, the heart, bone structure and fat tissue. The findings will 

contribute towards preventing some metabolic diseases and functional disorders of these organs. 

Intake of seafood in this study and its effects on self reported symptoms of post-partum depression 

was studied and initial analysis indicated some protective effect. Further detailed analysis was 

needed especially with regard to confounding variables before final results could be recorded. 

AQUAMAX - Studied the effects of Salmon consumption during pregnancy - AquaMax has 

conducted a nutritional trial with salmon fed the new diets  (novel aquafeeds with both fish oil and 

fish meal largely replaced with sustainable, mainly vegetable materials) in pregnant women, 

focusing on predictors of atopic disease in early infancy; supported the nutritional trial (in the UK) 

with a parallel study during pregnancy and early infancy in communities (in China) consuming 

different amounts and kinds of fish; 

 

 

S.1.4 Explore the differences in terms of health benefit between species and production 

methods including feed composition 
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S.1.5 Understand how to optimize the nutritional content of aquaculture products in order 

tailor such products to maximize health benefits  

SEAFOOD PLUS RTD 4 Seafood from source to consumer product - 4.1 PROPEPHEALTH: 

High-added value functional seafood products for human health from seafood by- products by 

innovative mild processing. PROPEPHEALTH has been successful in developing process (Alkali 

solubilisations and isoelectric precipitation) which can be used for producing proteins from lean 

fish. These proteins can be incorporated into fish products to produce functional foods. The project 

results indicate recommended ways of optimising processing parameters including reducing access 

to pro-oxidants and oxygen, to preserving the antioxidants in the raw material by mild processing 

techniques and using added antioxidants. Developed processes accessible to SMEs for the 

production of fractionated fish protein hydrolysates with tailor made properties. New knowledge on 

the influence of the source of the raw material and process parameters on the bioactive properties of 

fish protein hydrolysates has been generated. Protein induced satiety is associated with relatively 

high concentrations of satiety signal cholecystokinin (CCK). The results of this project show that 

fermented saithe protein hydrolysates reduce food intake, body weight, glycaemic index and insulin 

level and increase levels of CCK.  

SEAFOOD PLUS RTD 4 Seafood from source to consumer product - 4.4 CONSUMERPRODUCTS: 

Consumer driven development of innovative tailor-made seafood products (with functional components 

from plant or marine origin) to improve health of consumers CONSUMERPRODUCTS data analysis of the 

product preferences, clearly indicated that consumer choice was based on the fish product itself with 

little importance given to the content claim displayed on the product. Among the fish products, the cuts 

and fillets are preferred, followed by whole fish. A consumer survey of practical and conservative 

consumers and a more involved and quality oriented consumer group were selected. Convenience and 

health have a different meaning to these groups. For the practical consumers convenient food fits all 

household members, is nutritious and fast to prepare. For the more involved consumers, convenience 

foods are items of high quality and being pre processed to some extent. The first type reduces time and 

efforts, the second type adds quality. Naturalness appears a central theme with respect to fish products 

for both consumer types, making especially the conservative group hesitant with respect to functional 

ingredients, such as added fibers or selenium. On the basis of a survey consumer needs were linked to 

technical possibilities for future seafood products development.  The interest in functional ingredients 

seems to be partly dependent on the consumers’ health consciousness in general, and the extent to 

which they value health as an aspect in fish products.  

PROSPARE - through technological innovations a range of products will be obtained with programmed 

functional properties and sensory characteristics which should meet consumer expectation while satisfy-
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ing a wide range of objective and subjective requirements (taste, aroma, rheology, balanced amino acid 

composition, digestibility, controlled content of bioactive peptides, absence of abnormal or poorly me-

tabolized compounds, low allergenicity, high antioxidant capacity, etc.). 

 

 

S.1.6 Evaluate the effects of using alternative feed ingredients such as algal and GMO crop as 

sources of EPA, DHA or algae, vegetable and land animals as alternative sources of feed 

proteins, on the content of key bioactive ingredients in the aquaculture products 

AQUAMAX has developed new food safety toxicity tests to record contaminant levels. Developed 

advanced and applied analytical methodology to ensure that the novel feeds developed during the 

project (novel aquafeeds with both fish oil and fish meal) largely replaced with sustainable, mainly 

vegetable materials contain minimal or negligible levels of contaminants and to understand the 

kinetics and effects of transmission of contaminants from feeds to fish and to model organisms, 

thereby ensuring the safety of the product to the consumer; 

AQUAMAX - New Finishing diets to ensure end product (Salmon, rainbow trout, sea bream and 

carps) has high levels of PUFAS - Developed a finishing diet based on high quality fish oil to 

ensure where necessary a final product rich in health promoting, long chain n-3 fatty acids. 

FEEDFATSAFETY - Identification of new sources of oil for use in animal feeds. Conclusions 

from the research indicate that some co-products obtained from acid oils from chemical refining, 

acid oils from physical refining and animal fats are economically viable alternatives for feed and 

meat producers when compared with conventional oils such as soybean, rape, sunflower and palm 

oil. 

PROPSARE - Utilization – unmarketable animal residues (non-valuable meat and poultry processing 

intermediates) will be subjected to conversion processes based on technological innovations and biocatalytic 

approach with further scaling up to the pilot level; Value – unmarketable animal residues will be converted 

into peptide hydrolysates of high food and feed value, while the accompanying fat and tallow will be 

exploited for renewable energy and soap & organic chemicals production. 

 

 

S.1.7 Communication of health benefits to the stakeholders, including the food industry and 

the consumers – 

SEAFOOD PLUS RTD 2 - Seafood and consumer behaviour and well-being - 2.2 

SEAFOODSENSE:  Improved seafood sensory quality for the consumer. SEAFOODSENSE -In 

an effort to determine the effect of quality perception on consumer choice a number of wild and 

farmed fresh and frozen fish were trialled by consumers. Sensory quality of different fish products 

processed in different ways was compared by origin (wild/farmed), storage time (short/extended) 

and storage method (fresh/frozen/packed in modified atmosphere). The results of these surveys will 

lead to improvement of the eating quality of seafood available to consumers, and consumers will be 

http://www.seafoodplus.org/Project_2_2_SEAFOODSEN.54.0.html
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informed of this improvement in quality in an appropriate way, leading to increased seafood 

consumption and ultimately to improved nutritional status and health. 

Seafood is handled by a number of persons at different stages of processing from catch to time of 

consumption. Industry surveys on quality were conducted and quality decision-making was defined 

as: the possibility to differentiate different quality grades and being able to sell or buy fish 

according these quality grades. The results showed a large variation in information on sensory 

quality in industry. In general, companies assessed the products by appearance and described 

general quality criteria, often related to freshness.  

SEAFOOD PLUS RTD 2 - Seafood and consumer behaviour and wellbeing-2.4 

CONSUMEREVALUATE- Consumer evaluation and willingness to buy convenience and tailor-

made seafood products.  CONSUMEREVALUATE tested consumer response to enriched seafood 

products and new products. Consumers‘ perceived quality, satisfaction, buying intention and 

willingness to pay for these products were evaluated. All products scored highly on convenience 

but scored less well for naturalness. Health related benefits positively influenced evaluation by 

consumers. The effects of cod labelled with different degrees of ethical information and 

convenience on consumer evaluation, buying intention and willingness to pay were investigated. 

Products with specific or extended ethical information were evaluated more positively than 

products labelled as ‗farmed cod‘. Levels of ethical and environmental concern related to fish 

reported were quite high with environmental and sustainability issues to be of most concern. Fish 

farming was not considered as ethically problematic for most consumers. 

 

FLABEL - Provides the first EU-wide benchmark study on incidence and penetration of nutrition 

information on food labels, leading to insights into what extent nutrition labelling is actually 

available in different parts of the EU.  

http://www.seafoodplus.org/Project_2_4_CONSUMEREV.52.0.html
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Generates knowledge on the determinants of consumer attention and reading, liking and 

understanding of different types of nutrition labels, explicitly dealing with the potential trade-offs 

between simplicity, completeness and coerciveness of nutrition information on food labels. 

Provides research evidence on how consumers form opinions about the healthiness of products, and 

how the nutrition label information interacts with other information in this process, including 

media, advertising and school education. Addresses the role of nutrition information on food labels 

in food decision-making in families with children, thus providing evidence on how nutrition labels 

can be used to positively influence children‘s dietary intake.  Develops a research-based best 

practice proposal for nutrition labelling, and test it in a real-world store environment.  Set of best 

practice methods for assessing the impact of nutrition labelling on consumer‘s product  
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GOAL 2: Ensure the continuing safety of aquaculture products 

 

S.2.1 To identify, manage and eliminate existing and potential new hazards and emerging 

risks 

BIOTOX - Recommendations for the risk management practices of European Member States and 

how they can be harmonised were produced. The risk management practices of European Member 

States were harmonised to identify potential trade barriers and assist the industry in reaching its full 

commercial potential. 

BASELINE - will develop and deliver harmonised and validated sampling protocols and analytical methods 

to detect and quantify relevant biological and chemical food risks for supporting and advancing food safety 

risk assessment and enhancing fraud detection.  

In order to achieve these goals BASELINE will review the sampling schemes currently available 

for food authorities and food producers to perform food safety quantitative risk assessment at a 

European level; will assess the relevance and suitable limit values of Performance Objectives and 

Food Safety Objectives for biological and chemical risks  and evaluate the need for new or adapted 

methods for sampling and testing of the risk factors identified, suitable to produce data for risk 

analysis.  It will develop predictive mathematical models for biological risks and investigate and 

model sources and pathways of chemical contaminants to improve sampling schemes. It will 

validate and harmonise the sampling schemes developed in the project and alternative detection 

methods. 

SEAFOOD plus RTD Pillar 3 SEAFOOD SAFETY - 3.1 REFHEPA Development of standard 

reference methods for hepatitis A virus and Norovirus in bivalve molluscan shellfish. REFHEPA 

has developed and validated standardised real-time PCR assays for both HAV and NoV. However, 

the final standard protocol is being determined to go forward for wider interlaboratory validation. 

Another step required is the interlaboratory validation to ISO requirements using controlled trials. 

This will improve the existing controls and consumer protection. 

SEAFOOD plus RTD Pillar 3 SEAFOOD SAFETY - 3.2 REDRISK Reduction of risk in 

shellfish harvesting areas. The main objective in this project is to identify the key environmental 

factors responsible for viral contamination in shellfish harvesting areas using the standardised 

virus methods and to develop early warning systems for viral contamination using a risk based 

management strategy based upon HACCP procedures.  REDRISK Utilising the real-time PCR 

procedures developed in the REFHEPA project REDRISK Was able to identify key sources of 

viral contamination and the environmental conditions leading to contamination of shellfisheries. 

This is the first time that such studies have been applied to viral contamination in shellfisheries 

using quantitative procedures. Overflows of untreated sewage due to rainfall were found to be a 

major cause of virus contamination in shellfisheries. It was demonstrated that high rainfall events 



Aquainnova D21 

Page | 10  

 

could be used as predictors of viral contamination and could form the basis for an early warning 

system. This would permit the introduction of improved primary production controls. 

SEAFOOD plus RTD Pillar 3 SEAFOOD SAFETY- 3.3 SEABAC Enhanced assessment of 

bacterial associated contamination. This project has as its main objectives the need for 

development and standardisation of both molecular and classical methods for enumeration and 

characterisation of Vibrios species in seafood, and to assist in the much needed harmonisation of 

these methods across Europe. SEABAC Real-time PCR and nucleic acid hybridisation assays for 

the detection of total and thermostable direct haemolysins of V. parahaemolyticus have been 

developed.  The hybridisation method permits the detection and enumeration of potentially 

pathogenic strains which could be used to provide early indication of risk to the seafood consumer. 

A standard operating procedure for a pulse field gel electrophoresis method for vibrios has also 

been produced. This has allowed characterisation of isolates indicating a high level of genetic 

diversity amongst seafood derived strains but which is not observed in clinical isolates.  

SEAFOOD plus RTD Pillar 3 SEAFOOD SAFETY - 3.4 BIOCOM Biogenic amines in 

seafoods - assessment and management of consumer exposure. The overall objective of the 

BIOOCOM-project is to provide data that will reduce the intake of biogenic amines in seafood by 

European consumers and reduce the incidence of histamine fish poisoning (HFP). The main 

objective is to examine a novel approach for reducing the high incidence of seafood poisoning 

caused by biogenic amines and to develop predictive mathematical models for storage conditions 

reducing histamine food poisoning. A major objective of the BIOCOM-project is to predict the 

concentration of histamine and biogenic amines in seafood at the time of consumption and this 

information is crucial for future assessment of the risk of HFP.  BIOCOM An extensive 

mathematical model for growth and histamine formation by the recently identified Morganella 

psychrotolerans species has been completed. This model includes the effect of temperature, salt, 

pH and carbon dioxide (modified atmosphere packaging) on growth and histamine formation. The 

model is the most extensive tool ever developed for prediction of histamine formation in seafood. 

It is expected that this model will serve as an example for future development of models to predict 

histamine formation in seafood.  

S.2.2 To make available to producers of aquaculture products user-friendly methods to 

monitor and control the safety of the production 
CONFFIDENCE - Rapid and cost-efficient tests will be developed and validated for detecting chemical 

contaminants in meat, eggs, fish and fish feed, cereal based food/feed and vegetables. Long term solutions 

will be provided for the monitoring of persistent organic pollutants, perifluorinated compounds, pesticides, 

veterinary pharmaceuticals, heavy metals and biotoxins.  Information and training of the developed 

methods. Impact demonstration. The developed technologies will be applied to a variety of samples thus 
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allowing exposure assessments and creation of occurrence data bases. Simple, fast, inexpensive multiplex 

screening assays (multi-analyte multi-class detection) that are fully validated for use by industry and 

enforcement laboratories will greatly benefit both the industry and the Regulatory Authorities, speeding up 

processes and reducing costs.  

The project will deliver scientific-technical solutions for the monitoring and enforcement of food safety. It 

will contribute to exposure assessment through international surveys and to the setting of regulatory limits 

for emerging contaminants through toxicological assessments. 

SPIES-DETOX – Easy use early warning samplers for use in shellfish production areas -

Investigated new methods using solid phase adsorption toxin tracking (SPATT) for detection of 

algal toxins. This could serve as an early shellfish toxin contamination warning mechanism for 

areas important to shellfish harvesting 

SPIES-DETOX – Screened and selected marine bacteria capable of reducing shellfish toxicity 

within a reasonably short time-frame. Investigated the bacterial degradation of algal toxins and 

the use of microencapsulated bacteria to purify these toxins from commercially important shellfish 

SPIES-DETOX – Developed new techniques to combine SPATT detection methods for rapid 

detection of toxic algae Developed molecular methods and real time qualitative and quantitative 

PCR methods for identification of important toxin producing algae 

SPIES-DETOX - Review of different protocols to wash algal toxins from contaminated 

shellfish during processing - Recommendations in shucking, water flow soak duration and 

trimming were identified 

SPIES-DETOX - Established new industry protocols to incorporate Quality Control technology - 

Established adequate HACCP systems for marine biotoxins including early warning systems, in 

process controls and end product testing. 

BIOTOX - Developed a reference multi-toxin identification method based on liquid 

chromatography and mass spectrometry (LC-MS) for shellfish toxins - New toxin identification 

methods developed will serve the shellfish industry and help to reduce monitoring costs. 

BIOTOX-  Developed and validated alternative methods (based on various assays, sensors, or 

dipstick tests) used to identify all lipophilic shellfish toxins mentioned in the EU legislation. Passive 

samplers developed during the project will allow the direct comparison with the toxins found in 

shellfish 

BIOTOX - A feasibility study was carried out on the preparation and certification of reference 

materials for the target toxins. New toxin identification methods developed will serve the shellfish 

industry and help to reduce monitoring costs. 

BIOTOX - Improved the depuration process to ensure the rapid removal of toxins accumulated by 

shellfish. The detection and depuration methods developed during BIOTOX will be incorporated 
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into Hazard Analysis Critical Control Point (HACCP) control and verification procedures in Europe 

for the standardised monitoring, depuration and traceability of biotoxins in shellfish. 

BIOTOX - An early warning system was developed based on identifying the toxin production 

genes in the algae using cDNA microarray technology. Developed new analytical methods for the 

determination of marine lipophylic (lipid soluble) shellfish toxins that cause DSP. 

BIOTOXMARIN - Prototype biotoxin detection kits - User-friendly chip (POCT Chip, dip-

stick/card test) assay methods for the fast and sensitive detection and quantification of marine 

biotoxins based (a) on the antibodies and (b) on the synthetic polymeric receptors were developed. 

BIOTOXMARIN - Successfully raised antibodies against okadaic acid- a diarrhetic shellfish 

poisoning (DSP) toxin. Development of highly sensitive sensor chips applying the Integrated 

Optical Grating Coupler (IOGC) sensor technology for the detection and quantification of marine 

biotoxins. Both an immunosensor based on antibodies and a sensor based on Instruction/receptor 

phases were developed. 

DECTECTOX - Through the exploitation of the phenomenon of Surface Plasmon Resonance 

(SPR) to detect and measure lipophilic phycotoxins (diarrheic shellfish toxins, yessotoxins, 

pectenotoxins, azaspiracids and gymnodiminein) in seafood residues. 

MYCORED- (ends 2013) - aims to develop practically useful tools for quantifiable and significant reductions 

in toxin contamination of economically important commodities for food and feed.  

Innovation is achieved at different levels in the food/feed chain and in the SME applications based 

on: The development of new pre- and post-harvest strategies for achieving the required 

specifications addressed due to the selected applications; the combination of advanced 

technological solutions for improving specifications; cost reduction for novel analytical/molecular 

solutions at the laboratory level, allowing the massive use and thus, the improvement of monitoring 

of safety and quality; application of very high-tech multidisciplinary solutions (i.e. ambient 

intelligence, web-inar, DNA arrays, biomarkers) to traditional activities (i.e. conferences, training 

courses) in Europe. 

 

 

 

S.2.3 Achieve a fully traceable transparent production chain 

 

S.2.4 Ensure the manufacture of authentic aquaculture products, regarding the species, 

quality, processing additives, production method and geographic origin 

SEACASE – Implementation Bases for a certification system of Non-intensive aquaculture 

products, at the European level - A concise summary of the ideas and recommendations that can 

be used to create a Certification System for non-Intensive farmed products 
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SEACASE - Scientific and Technical Publication on Quality markers to differentiate 

aquaculture products - Investigate some quality criteria which allow differentiation of fish from 

different production. 

 

 

S.2.5 Ensure that aquaculture products are free of harmful residues 
BASELINE - will develop and deliver harmonised and validated sampling protocols and analytical methods 

to detect and quantify relevant biological and chemical food risks for supporting and advancing food  safety 

risk assessment and enhancing fraud detection. 

Contributions to policy developments.  Defining a correct sampling plan in term of risk assessment will be 

helpful for Conducting a review of food sampling procedures and to have data to cover important 

knowledge/data gaps. Participating in the establishment of EU regulations on Food safety criteria.  

Establishing new EU regulations on microbiological criteria in foodstuffs. Establishing new international 

trade agreements by taking into account Food Safety Objectives.  The food industry will use the outcomes of 

BASELINE to provide new insights on pathogens and chemicals that may pertain to their own specific 

products/processes. Through BASELINE the food industry can be an active stakeholder in the definition of 

microbiological and toxicological governmental food safety criteria.   

MYCORED- (ends 2013) - aims to develop practically useful tools for quantifiable and significant reductions 

in toxin contamination of economically important commodities for food and feed.  

Innovation is achieved at different levels in the food/feed chain and in the SME applications based 

on: The development of new pre- and post-harvest strategies for achieving the required 

specifications addressed due to the selected applications; the combination of advanced 

technological solutions for improving specifications; cost reduction for novel analytical/molecular 

solutions at the laboratory level, allowing the massive use and thus, the improvement of monitoring 

of safety and quality; application of very high-tech multidisciplinary solutions (i.e. ambient 

intelligence, web-inar, DNA arrays, biomarkers) to traditional activities (i.e. conferences, training 

courses) in Europe. 

 

 

S.2.6 Better understand the mechanisms and synergies underlying the health risks of 

contaminants from aquaculture products 
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GOAL 3: To deliver high quality aquaculture products to protect and grow the 

farmed fish market, fully meeting consumer expectations including appearance, taste, 

texture, nutrition and provenance 

 

S.3.1 To define and standardize quality parameters of aquaculture products 

SEAT – Developed the ‗Ethical Aquatic Food Index‘ (EAFI), a qualitative holistic measure of 

overall sustainability to support consumers‘ purchasing decisions, will be based on detailed research 

centred around a Life. This will contribute to harmonising standards, helping consumers to make 

fully informed choices with regards to the sustainability and safety of their seafood. 

 

S.3.2 To develop and validate practical tools and fast methods for processors to measure 

aquaculture product quality, including physical/chemical parameters such as texture, colour, 

fat content and to mimic organoleptic parameters such as juiciness 

SEACASE - Scientific and Technical Publication on Quality markers to differentiate aquaculture 

products - Investigate some quality criteria which allow differentiation of fish from different 

production systems 

 

S.3.3 To better understand factors that affect final product quality 

SEAFOOD PLUS RTD 4 Seafood from source to consumer product - 4.3 LIPIDTEXT - 

Preventing seafood lipid oxidation and texture softening to maintain healthy components and 

quality of seafood.  LIPIDTEXT Results indicate that caffeic acid can reduce protein oxidation in 

the ice stored cod muscle model. The data show that caffeic acid has a strong antioxidative effect 

in fish mince. The project has developed a new theory that oxidation should not be regarded as a 3 

stage process (initiation, propagation and termination), but rather as an equilibrium process where 

the recycling of iron generates radicals and the radical concentration is kept constant due to a 

termination reaction that balances the production rates of radicals. It was possible to develop a 

mathematical model that can predict the oxidation rate in liposomes independent of a number of 

factors such as temperature, iron concentration and oxygen concentration. One of the important 

aims of LIPIDTEXT was to improve understanding of the link between protein and lipid 

oxidation. The results have shown that lipid and protein oxidation seem to occur simultaneously 

and that both processes seem to be influenced by the same factors (e.g. presence of haemoglobin, 

temperature). However, it has not been possible to deduce to which extent the two processes 

influence each other.  

 

 

S.3.4 To describe the parameters that can be manipulated to create differentiated products 

targeted at particular markets and consumer groups. Ensure traceability of these products to 

verify their quality and provenance 

 

http://www.seafoodplus.org/Project_4_3_LIPIDTEXT.60.0.html
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S.3.5 Develop and/or implement new technologies and materials in the seafood processing 

industry which enhances quality 

SEAFOOD PLUS RTD 4 Seafood from source to consumer product - 4.2 HURDLETECH 

Hurdle technology (including minimal processing) to ensure quality and safety of convenience 

seafood.  HURDLETECH results illustrate that it is necessary to increase frying temperature to 65 

ºC in order to eliminate the risk of Listeria being present in products of minced desalted cod.   The 

maximum growth rate of Listeria monocytogenes is proportional to the total phenolic content of 

different liquid smoke but minimum inhibitory concentration may vary indicating the presence of 

other inhibitory compounds in liquid smokes.   Traditional drying has no effect on the level of 

different pathogenic and spoiling bacteria. However, tests revealed that electro-hydrodynamic 

drying (EHD) has emerged as a promising technique for drying fish, being faster and more 

economical than traditional drying methods. EHD also has a bactericidal effect and can lower 

bacteria counts. Pulse light (PL) processing could improve the safety (Listeria hazard) of seafood 

products without any negative change in physico-chemical properties  

Two strains of bacteria (Lc. piscium strain EU2241 and Le. gelidum EU2261) isolated during the project 

were shown to be efficient in preventing cold smoked salmon (CSS) from spoilage. However, the 

mechanism of protective effect is unclear and not related to inhibition of specific bacterial group.  The 

antimicrobial efficacy of different chitosan coatings were tested for their ability to inhibit the growth of 

micro-organisms. Coating cold smoked salmon slices with a chitosan formulation did not affect fish 

sensory quality, colour, odour and global appearance. One chitosan coating (C4G) appeared to have the 

best mechanical properties and suitability for application as an edible film in food. SEAFOOD PLUS RTD 4 

Seafood from source to consumer product - 4.3 LIPIDTEXT - Preventing seafood lipid oxidation and 

texture softening to maintain healthy components and quality of seafood.  LIPIDTEXT Results indicate 

that caffeic acid can reduce protein oxidation in the ice stored cod muscle model. The data show that 

caffeic acid has a strong antioxidative effect in fish mince. The project has developed a new theory that 

oxidation should not be regarded as a 3 stage process (initiation, propagation and termination), but 

rather as an equilibrium process where the recycling of iron generates radicals and the radical 

concentration is kept constant due to a termination reaction that balances the production rates of 

radicals.  

It was possible to develop a mathematical model that can predict the oxidation rate in liposomes 

independent of a number of factors such as temperature, iron concentration and oxygen 

concentration.  Consumer preferences and attitudes influence the development of aquaculture and as 

http://www.seafoodplus.org/Project_4_3_LIPIDTEXT.60.0.html
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such animal welfare and environmentally sustainable food production has gained more attention in 

recent years. It is important to understand if fish welfare significantly influences on the sensory 

quality of the products, which could result in different consumer preferences. Data collected during 

this project is enormous and will form the basis for various statistical analyses both on sensory 

attributes of the various products, consumer preference and attitudes in different countries and the 

impact of ethical information given to consumers.  

Consumer preferences and attitudes influence the development of aquaculture and as such animal 

welfare and environmentally sustainable food production has gained more attention in recent years. 

It is important to understand if fish welfare significantly influences on the sensory quality of the 

products, which could result in different consumer preferences. Data collected during this project is 

enormous and will form the basis for various statistical analyses both on sensory attributes of the 

various products, consumer preference and attitudes in different countries and the impact of ethical 

information given to consumers.  

One of the important aims of LIPIDTEXT was to improve understanding of the link between protein and 

lipid oxidation. The results have shown that lipid and protein oxidation seem to occur simultaneously 

and that both processes seem to be influenced by the same factors (e.g. presence of haemoglobin, 

temperature). However, it has not been possible to deduce to which extent the two processes influence 

each other.  

TURPRO  - Optimising flesh quality, flesh yield and processing in commercial turbot farming. The project 

investigated new processing methods especially designed for turbot, where the aim was to improve fish 

yield and flesh quality. 
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GOAL 4: To better understand consumer perception and improve their attitude 

towards aquaculture products 

 

S.4.1 Improve the understanding of consumer perception of aquaculture products 

SEAFOOD PLUS RTD 2 - Seafood and consumer behaviour and well-being - 2.1 

CONSUMERSURVEY: Seafood Consumption: Explaining attitudes, preferences and eating habits 

across consumer segments in Europe. CONSUMERSURVEY focused on determining the barriers 

to seafood consumption perceived by consumers. Results indicate that different countries have 

different rates of consumption and different preference of fish species (Spain 2.5 times per week 

and an average of once a week in Belgium). Surveys revealed that consumers were confused to the 

origin of the fish (wild or farmed). In general, consumption increased with age.  Makeup of the 

household also influences consumer choice – there was a significant negative association between 

the frequencies of fish consumption for families with teenaged children than those with younger 

children.  However, the main finding of the survey was the fact that the majority of people surveyed 

perceive fish as inconvenient. There is a need to change these consumers‘ attitudes about fish as an 

inconvenient product by developing more convenient fish products and educating consumers on 

where to buy and how to prepare fish in convenient forms.  

SEAFOOD PLUS RTD 2 - Seafood and consumer behaviour and well-2.2 SEAFOODSENSE:  

Improved seafood sensory quality for the consumer. SEAFOODSENSE -In an effort to determine 

the effect of quality perception on consumer choice a number of wild and farmed fresh and frozen 

fish were trialled by consumers. Sensory quality of different fish products processed in different 

ways was compared by origin (wild/farmed), storage time (short/extended) and storage method 

(fresh/frozen/packed in modified atmosphere). The results of these surveys will lead to 

improvement of the eating quality of seafood available to consumers, and consumers will be 

informed of this improvement in quality in an appropriate way, leading to increased seafood 

consumption and ultimately to improved nutritional status and health. 

Seafood is handled by a number of persons at different stages of processing from catch to time of 

consumption. Industry surveys on quality were conducted and quality decision-making was defined 

as: the possibility to differentiate different quality grades and being able to sell or buy fish 

according these quality grades. The results showed a large variation in information on sensory 

quality in industry. In general, companies assessed the products by appearance and described 

general quality criteria, often related to freshness.  

Consumer preferences and attitudes influence the development of aquaculture. Animal welfare and 

environmentally sustainable food production has gained more attention in recent years. It is 

important to understand if fish welfare significantly influences on the sensory quality of the 

products, which could result in different consumer preferences. Data collected during this project is 

http://www.seafoodplus.org/Project_2_1_CONSUMERSU.55.0.html
http://www.seafoodplus.org/Project_2_2_SEAFOODSEN.54.0.html
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enormous and will form the basis for various statistical analyses both on sensory attributes of the 

various products, consumer preference and attitudes in different countries and the impact of ethical 

information given to consumers. BENEFISH - Assessment of Consequences of fish welfare 

indicators in the value chain- examined the potential impact of fish welfare issues on consumer 

behaviour, using the existing welfare situation and a range of positive and negative scenarios. It is 

recognised that the consumer‘s ethical attitudes to welfare of farmed animals and the system in 

which they are produced can impact the entire market chain from farm to fork.  

AQUAMAX-  Report on survey of Consumer acceptance of Aquaculture products-  AquaMax has 

confirmed the quality of fish farmed on new diets and their acceptance to consumers 

 

 

S.4.2 Conduct evidence-based risk-benefit analysis for all consumer groups including people 

with special dietary needs 

 

 

S.4.3 Issue clear recommendations and guidelines for informed policy making on 

recommended consumption levels 

 

 

S.4.4 Develop communication strategies to educate consumers about the facts to change 

incorrect perceptions of aquaculture products 

SEAFOOD PLUS RTD 2 - Seafood and consumer behaviour and well-2.3 SEA-INFOCOM: 

Seafood Information and Communication: Assessment of consumer‘s needs for seafood information 

and development of effective seafood communication. SEA-INFOCOM Results of consumer 

interest in seafood traceability indicate that traceability can reassure regular fish consumers, but has 

little bearing on influencing less frequent fish consumers to consume more. Those who are 

interested in seafood traceability tend to accrue as much information as possible and have sufficient 

knowledge about and experience with fish. Furthermore, they consume fish more frequently and 

show very positive attitudes towards fish in comparison with the consumers who are less interested 

in seafood traceability.  

 The use of and trust in information sources have been associated with perceptual issues relating to 

health, safety and ethical matters. Respondents who perceive eating fish as very healthy and 

nutritious, rely on personal information sources and have substantial trust in both personal and 

health-related information sources about fish. They are interested in the end product, and not in the 

way fish was produced. Health benefits, safety guarantee and quality mark are the most important 

information cues for respondents interested in healthy eating and involved in health in general. 

Messages about health benefits from seafood consumption need to be tested to determine if they 

have a differential impact on individuals.  

http://www.seafoodplus.org/Project_2_3_SEA-INFOCO.53.0.html
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CONSENSUS - Brochure explaining the benefits of aquaculture - Specifically targeted towards 

consumer associations and their members, this short brochure explains how good aquaculture 

management can help supply the increasing global demand for seafood. 

FLABEL - Provides the first EU-wide benchmark study on incidence and penetration of nutrition 

information on food labels, leading to insights into what extent nutrition labelling is actually 

available in different parts of the EU.  Generates knowledge on the determinants of consumer 

attention and reading, liking and understanding of different types of nutrition labels, explicitly 

dealing with the potential trade-offs between simplicity, completeness and coerciveness of nutrition 

information on food labels.  Generates European large-scale knowledge of actual nutrition label use 

in a real world context, drawing on both store observations and retail scanner data, leading to solid 

insights into the extent and ways in which nutrition labels have behavioural consequences and affect 

consumption patterns.  Provides research evidence on how consumers form opinions about the 

healthiness of products, and how the nutrition label in formation interacts with other information in 

this process, including media, advertising and school education. Addresses the role of nutrition 

information on food labels in food decision-making in families with children, thus providing 

evidence on how nutrition labels can be used to positively influence children‘s dietary intake.  

Develops a research-based best practice proposal for nutrition labelling, and test it in a real-world 

store environment.  Set of best practice methods for assessing the impact of nutrition labelling on 

consumer‘s product choice. 

 

 

S.4.5 Develop communication strategies to persuade consumers to consume sufficient 

aquaculture products to optimise their health through targeted briefings to relevant media, 

medical personnel and schools 

SEAFOOD PLUS RTD 2 - Seafood and consumer behaviour and well-2.3 SEA-INFOCOM: 

Seafood Information and Communication: Assessment of consumer‘s needs for seafood information 

and development of effective seafood communication. SEA-INFOCOM Results of consumer 

interest in seafood traceability indicate that traceability can reassure regular fish consumers, but has 

little bearing on influencing less frequent fish consumers to consume more. Those who are 

interested in seafood traceability tend to accrue as much information as possible and have sufficient 

knowledge about and experience with fish. Furthermore, they consume fish more frequently and 

show very positive attitudes towards fish in comparison with the consumers who are less interested 

in seafood traceability.  

 The use of and trust in information sources have been associated with perceptual issues relating to 

health, safety and ethical matters. Respondents who perceive eating fish as very healthy and 

nutritious, rely on personal information sources and have substantial trust in both personal and 

http://www.seafoodplus.org/Project_2_3_SEA-INFOCO.53.0.html
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health-related information sources about fish. They are interested in the end product, and not in the 

way fish was produced. Health benefits, safety guarantee and quality mark are the most important 

information cues for respondents interested in healthy eating and involved in health in general. 

Messages about health benefits from seafood consumption need to be tested to determine if they 

have a differential impact on individuals.  

FLABEL - Provides the first EU-wide benchmark study on incidence and penetration of nutrition 

information on food labels, leading to insights into what extent nutrition labelling is actually 

available in different parts of the EU. Generates knowledge on the determinants of consumer 

attention and reading, liking and understanding of different types of nutrition labels, explicitly 

dealing with the potential trade-offs between simplicity, completeness and coerciveness of nutrition 

information on food labels. Generates European large-scale knowledge of actual nutrition label use 

in a real world context, drawing on both store observations and retail scanner data, leading to solid 

insights into the extent and ways in which nutrition labels have behavioural consequences and affect 

consumption patterns. Provides research evidence on how consumers form opinions about the 

healthiness of products, and how the nutrition label in formation interacts with other information in 

this process, including media, advertising and school education. Addresses the role of nutrition 

information on food labels in food decision-making in families with children, thus providing 

evidence on how nutrition labels can be used to positively influence children‘s dietary intake.  

Develops a research-based best practice proposal for nutrition labelling, and test it in a real-world 

store environment. Set of best practice methods for assessing the impact of nutrition labelling on 

consumer‘s product choice. 

 

S.4.6 Map the consumption patterns of aquaculture product across Europe 

SEAFOOD PLUS RTD 2 - Seafood and consumer behaviour and well-being - 2.1 

CONSUMERSURVEY: Seafood Consumption: Explaining attitudes, preferences and eating habits 

across consumer segments in Europe. CONSUMERSURVEY focused on determining the barriers 

to seafood consumption perceived by consumers. Results indicate that different countries have 

different rates of consumption and different preference of fish species (Spain 2.5 times per week 

and an average of once a week in Belgium). Surveys revealed that consumers were confused to the 

origin of the fish (wild or farmed). In general, consumption increased with age.  Makeup of the 

household also influences consumer choice – there was a significant negative association between 

the frequencies of fish consumption for families with teenaged children than those with younger 

children.  However, the main finding of the survey was the fact that the majority of people surveyed 

perceive fish as inconvenient. There is a need to change these consumers‘ attitudes about fish as an 

http://www.seafoodplus.org/Project_2_1_CONSUMERSU.55.0.html
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inconvenient product by developing more convenient fish products and educating consumers on 

where to buy and how to prepare fish in convenient forms.  
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Thematic Area 2 
Technology and Systems 

 
GOAL 1: Ensure an environmentally sustainable industry by the application of new 

knowledge and technology innovations 

S.1.1 Avoid environmental impact due to escape of fish and eggs 

 

S.1.2 Reduce impact of nutrient release from aquaculture production 

AQUAETREAT - Effluent treatment methods in intensive aquaculture - Established efficient cost 

effective effluent treatment methods and tools which can be applied to all types of land based fish 

farms regardless of species. Different processes including microfiltration, centrifugation, 

bioreactors, constructed wetlands and algal ponds were used for different effluent treatment. 

AQUAETREAT - Handbook on effluent water treatment in aquaculture- A technical manual 

detailing the processes that will improve the management of wastewater and solids to minimise 

pollution and optimise the recovery, disposal and re-use of solid waste. 

 

 

 

S.1.3 Development of renewable energy sources for aquaculture facilities 

 

S.1.4 To effectively manage waste in aquaculture systems in order to optimise production and 

reduce discharge to the environment 

AQUAETREAT - Water recycling methods - Composition of all flows in the fish farm were 

characterised and protocols and methods developed for the re-use and/or disposal of waste or by-

products. This will allow fish farmers to produce cleaned water that can be safely discharged to the 

environment or recycled within the farming system and the associated reduced demand for water 

from outside sources 

AQUAETREAT - Sludge composition and reuse applications - Developed efficient and cost 

effective effluent treatment systems for solid waste and assessed different disposal methods which 

could be commercially viable as soil enhancers 

AQUAETREAT - Assessment of cost effectiveness of waste reduction/recycling 

implementation - An analysis of the cost effectiveness of employing the waste treatment methods 

was undertaken and the socio-economic impact of implementation were assessed. 

ENRICH - Development of seaweed production methods - The production of protein rich 

macroalgae was developed using waste water from fish farming operations. Biofilter performance 

of algae was assessed and found to have a positive effect on water quality. 
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S.1.5 To provide environmental and ecological services 

CONSENSUS - Best practice indicators for sustainable aquaculture - A list of 25 indicators that 

go beyond EU legislation and can be used for national Aquaculture Best Environmental Practice 

initiatives. 

ECASA - ECASA toolbox - The combination of environmental indicators and predictive models 

(outputs 104) form the basis of the ECASA Toolbox which will aid the assessment of marine sites 

for aquaculture activities and provide a consistent framework for the application of Environmental 

Impact Assessment. 

 
GOAL 2: Meet the demand for aquaculture products in the EU by the development of 

efficient technologies to support continued growth.  

S.2.1 Development of farming equipment and operational procedures for off-shore sites 

 

S.2.2 Develop technology and systems for best site selection 

 

S.2.3 Develop T&S for new product supply (new species, premium class and/or certified 

products) for changing markets 

 

S.2.4 Reduce the incidence of diseases by developing T&S 

 

S.2.5 Develop T&S for improved utilisation of existing sites 

 

 
GOAL 3: Ensure the profitability of the aquaculture industry by developing improved 

management systems and technology 

S.3.1 Developing T&S for maximising the efficiency of aquaculture production systems 

 

S.3.2 Improve understanding and develop systems to control and remove biofouling 

AMBIO - Understanding the process of marine biofouling - Novel imaging methods including 

digital holography and imaging Surface Plasmon Resonance were developed and applied for the 

first time to the analysis of how fouling organisms explore surfaces and how coating properties 

affect this. 

AMBIO - How surface structure affects biofouling - Advances were made in the understanding 

of the influence of surface nanostructure on the settlement and adhesion of fouling organisms. In 

particular there is a growing recognition that an appropriate level of heterogeneity and pattern, in 

topography, or in surface chemistry, may be more effective than a homogeneous surface, leading to 

the concept of ‗ambiguous‘ coatings. 

AMBIO - NaNostructed surfaces and biofouling - Novel methods for nanostructuring surfaces 

were developed with potential benefits for many technologies other than antifouling. Fundamental 
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advances were made in understanding the relationship between the structure and properties of a 

coating and its biological performance. 

CRAB - European Best Practices in Aquaculture Biofouling - Provides an overview of the 

biofouling problem in Europe and an appraisal of the technologies and strategies that can be used to 

combat it. 

CRAB - Aquaculture Biofouling Case studies - Results of a pan European baseline survey of 

biofouling from Aquaculture 

 

 

S.3.3 Develop technologies for improving quality seed supply 

 

S.3.4 Developing T&S for efficient post harvesting and processing of aquaculture products 

 

S.3.5 Value adding through developing T&S for total utilisation of farmed fish 

 

 
GOAL 4: Ensure ethical and healthy production of fish 

S.4.1 Integration of technology management and biology for improving welfare and the 

prevention of disease outbreaks. 

IMAQUANIM- New Molecular and functioning immunology database  

In the area of molecular and functional immunology, new data on the function and behaviour of fish 

and shellfish immune system was collected. A number of new genes which encoded immunological 

key molecules were cloned for the involved host species. This new knowledge provides information 

on molecular reqirements for vaccines and immunostimulants for better efficiency.  

LIFECYCLE - new knowledge is expected on ova and larval immune gene expression, primary barriers and disease 

resistance, immune-endocrine-physiological cross-talk, and maturation and specific immune responses. 

 

 

S.4.2 Develop procedures and technology for monitoring of welfare status of fish during all 

production stages 

BENEFISH -Fish welfare actions and indicators- In aquaculture there is a close association 

between welfare and productivity and the project identified and developed a set of widely 

applicable operational welfare indicators in order to define relationships between selected welfare 

control measures and their consequences for production, quality and consumer perception.  

BENEFISH examined existing and new data to explore the costs and benefits – both direct and 

indirect- of monitoring and improving these indicators. 

WELLFISH - Development of Operational welfare indicators (OWI)- Operational welfare 

indicators and produce OWI-matrices including production experience, environmental factors and 

key management procedures were developed. 
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FASTFISH - Several positive (low stress) and negative (moderate/high stress) behavioural indicators have 

been identified in Atlantic salmon, which can be used to increase survival rates and ultimately increase 

profitability.  A publication on “Cortisol release in water from sea bass - a reliable indicator of stress in sea 

bass”. Results provide strong evidence that cortisol release rate into the water can be used as a non-

invasive method for the assessment of the stress response and that although sea bass presents a high 

blood stress response after exposure to acute husbandry stressors; sea bass release less cortisol into the 

water compared to other species previously examined. The identified indicators were cross-validated as 

“proxy” measures 

FASTFISH - Identification of Stress indicators in sea bass - The velocity, swimming pattern, 

group structure, and the vertical distribution of the sea bass larvae were identified as behavioural 

indicators used to determine stress level. 

FASTFISH  - Cortisol release in sea bass as a non-invasive indicator of stress - ‗Cortisol release 

in water from seabass - a reliable indicator of stress in sea bass‘.  Results provide strong evidence 

that cortisol release rate into the water can be used as a non-invasive method for the assessment of 

the stress response and that although sea bass presents a high blood stress response after exposure to 

acute husbandry stressors; sea bass release less cortisol into the water compared to other species 

previously examined. The identified indicators were cross-validated as ―proxy‖ measures for stress, 

using immunological and physiological (plasma cortisol and cortisol released in water) methods. 

 

 

S.4.3 To optimise T&S to ensure fish welfare in RAS systems. 

 

 

S.4.4 -  To improve technology for transfer, handling and slaughtering of farmed fish 

STUNFISHFIRST -  Investigation into conditions for humane fish slaughter- Publications on 

the conditions necessary for the immediate loss of consciousness in fish and an investigation into 

the relationship between electrical stunning and flesh quality 

STUNFISHFIRST - Specifications for electric stunning of fish - The conditions necessary to 

achieve an instantaneous stun were established and conditions to kill the unconscious fish without 

recovery were investigated 

PROTENCH – Live Transport of tench - Established optimal conditions for live transport of 

tench, taking animal welfare into account, but reducing costs. 

 
GOAL 5: Ensure the production of high quality aquaculture products that are safe for 

consumption  

S.5.1. To develop technology for the control of accumulating minerals, toxins (including algal 

toxins) and off-flavour agents in aquaculture products 
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S.5.2 Prevent the contamination of shellfish with human pathogens by improving waste water 

treatment 

 

S.5.3 Develop standardised detection and quantification methods for Norovirus 

 

S.5.4 Develop IT systems for traceability standards 
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Thematic Area 3 
Managing the Biological 

Lifecycle 
 

GOAL 1: Establish predictability and improve output at every production stage of the 

lifecycle 

S.1.1 Develop indicators and tools to estimate/measure predictability and establishing the 

current variation level in farms 

FINEFISH - Database for the management and benchmarking of hatchery data- An online 

database for the input of hatcheries monitoring data enabling the storage of large amounts of 

monitoring data and analysis through specific mining software. 

FASTFISH - New behavioural indicators for Atlantic Salmon - Several positive (low stress) and 

negative (moderate/high stress) behavioural indicators have been identified in Atlantic salmon, 

which can be used to increase survival rates and ultimately increase profitability. 

FASTFISH - FAST TOOL internet monitoring system - An internet based database and expert 

system for monitoring behaviour and environment in salmon cage farms was developed. FAST 

TOOL registers fish behaviour, rearing environment and production parameters. The program was 

able to assess the stress level and give early warnings. The costs and benefits of implementing 

FAST-TOOL were estimated. 

 

S.1.2 Improve animal performance at all stages, including egg and larval quality and its 

effects on performance during grow-out. 

LUCIOPERCIMPROVE - Improving egg and larval quality of farmed pikeperch through 

improvement of broodstock diet - The effects of three different feeding regimes during the whole 

reproductive cycle were compared. Using the spawing rate as well as the survival, composition and 

resistance of larvae obtained from the different broodstocks as indicators, the study suggests that 

mixing dry feed and forage fish in the broodstock diet could be an effective mid-term method to 

obtain spawning of good quality. Nutritional reserves in males also influenced the semen quality 

during spawning. Enrichment of the broodstock feed with arachidonic acid lead to an increase of 

this fatty acid in the lipids stored into the egg, while supplementation of larval feed with 

phospholipids significantly improved the survival and growth rates of pikeperch larvae. 

FASTFISH - Identification of behavioural ontogeny in sea bass The behavioural ontogeny from 

hatching to juvenile stage was described for the first time. There were marked differences in growth 

rate, swimming performance, swimming speed, and feeding behaviour, between fish reared with 
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different methods. Intensively reared fish had a delayed behavioural ontogeny and growth 

compared to mesocosm reared fish. 

FASTFISH - Image analysis of larval behaviour in sea bass - The project developed methods 

and equipment for monitoring of larval behaviour in sea bass by image analysis. Development of 

video image analysis methods to study larval behaviour (swimming speed and direction and depth 

distribution). 

PRO-EEL – (project ends 2014) Acquire specific knowledge on hormonal control and physiology of 

reproduction in order to improve broodstock nutrition, selection and conditioning and to develop suitable 

methods for induction of maturation in female and male eels. Develop and test new standardised protocols 

to facilitate stable production of high quality eggs and semen and establish standardised fertilisation 

procedures to ensure healthy embryonic development for a sustained production of yolksac larvae.  

Develop suitable and environmentally friendly larval feeds and establish feeding cultures of larvae. 

SALMOTRIPP  - Maintain a year round high quality product acceptable to the consumer . Increase somatic 

growth due to extended grow-out as diversion of energy into gonadal tissue is avoided. Identification of 

environmental and husbandry sensitivities  

SUDEVAB - Pathology - Vibrio and viral diseases will be thoroughly studied aiming to a 20% reduction in 

mortality rates, which would have significant economic consequences for all producers.  

 

 

S.1.3 Improve sanitary control by better understanding the microbial environment (biotic & 

abiotic) 

LOBSTERPLANT - Ozone as a water treatment to increase lobster larvae survival- Analysis 

to determine if Ozone can contribute to an increase in survival rates of lobster larval production 

systems (incubators). 

TURPRO - Ensuring water quality in intensive aquaculture production systems - The impact 

of critical water quality parameters were investigated to optimise production. Maintaining water 

quality is essential in recirculation with high stocking densities. Growth appeared to improve with 

water renewal rates. 

WEALTH – Water quality safety thresholds for fish welfare- Developed safe ranges of a 

number of physical and biochemical parameters for water quality in fish farms needed to ensure fish 

health and welfare. 

WEALTH – Recommendations for best practices in Fish farms - Developed a code of good 

practice to ensure fish health and welfare are maintained and provides new understanding of fish 

health and welfare. 

REPROSEED (not finished till 2014) - Improved methods to ensure reliable production of 

quality seed for Pacific Oyster, King Scallop, Blue Mussel and European Clam - Focusing on 



Aquainnova D21 

Page | 29  

 

the various limiting factors at different stages of the bivalve life cycle, but also addressing the 

weakening effects caused by external threats, maintenance of sufficient food and effects of biotic 

(micro-algal diet, bacterial communities, etc.) and abiotic (temperature, salinity, etc.) factors on 

developmental processes and gamete quality. 

 

 

 

 

S.1.4 Ameliorate technological performance (protocols standardization / amended technology)  

AQUAGENOME - Genomics standards defined - Development of benchmarks for genomic 

activities was undertaken and standards defined. 

AQUAGENOME - Phylosig - software tool that allows for standard annotation of genes 

Developed for use by researchers and the scientific community in order to overcome problems of 

gene annotation for aquaculture species of relevance for breeding and selection.  

 

 

S.1.5 Educate competent, highly skilled workforce across value chain 

AQUABREEDING - Training course on the ‘Design of breeding programs for aquaculture’ - 

A training course given to the Aquaculture Sector including state-of-the-art of breeding techniques, 

genomics, research findings and socio-economic challenges throughout the European aquaculture 

industry. 

AQUAGENOME - Database of genomics resources-  A database identifying scientists and 

genomic resources/tools generated for aquaculture through previous European and National projects 

was created. 
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GOAL 2: Genetic improvement of productive, health and animal welfare traits 

S.2.1 Selective breeding to target important traits e.g. adaptation to alternative feed sources, 

disease resistance, feed efficiency, fillet yield, flesh quality, nutritional profile and human 

health factors 

AQUAFIRST -Development and mapping of Quantitative Trait Loci (QTL) - QTL mapping 

protocols were developed for species that exhibit a range of biological and reproductive 

characteristics. Heritability estimates were provided for growth and morphological traits in both 

seabass and seabream, and QTL were found for both traits in the two species. QTLs were identified 

for disease resistance (in seabream and trout) and summer survival (in oyster). For the first time, 

QTL involved in osmoregulation ability were discovered in trout. Significant or suggestive QTL 

were mapped for cortisol response to confinement in trout and seabass, while none could be 

identified in seabream. 

 

S.2.2 Develop efficient tools (genetic, molecular, genomics) to introduce disease resistance in 

breeding programs to get « robust » animals, resistant to disease, stress, changing 

environment 

IMAQUANIM - Fish Families with more disease resistance -Fish families with different disease 

resistance. 

IMAQUANIM - New cell lines - Cell lines with inducible reporter gene expression. 

IMAQUANIM - Bivalve defence mechanisms - Variability of bivalve anti microbial peptides. 

IMAQUANIM - Feed immunostimulants - Improved feed immuno-stimulants. 

AQUAFIRST - New information on the location of functional candidate genes for immune 

and stress response- Microarrays analyses led to the production of lists of genes of which 

expression was significantly up or down regulated after exposure to stress. Candidate genes for SNP 

were identified and analysis of these transcriptome data was carried out to identify potential 

biological processes (molecular or cellular) which could be associated with stress (confinement, 

pathogen exposure) responses in the test species. 

AQUAFIRST - Database of improved genomics resources for Aquaculture Increased the 

number of EST sequences (Expressed sequence Tags) in seabream, oyster, trout and sea bass 

databases, all important resources for many genomic studies, including annotation of the genome of 

these species. The project developed transcriptome analysis in trout, sea bream, sea bass and oyster. 

The new databases will contribute to the development of genomic tools and approaches within 

European research laboratories. 

EADGENE – New knowledge on structural genomics, functional genomics and population 

genetics of host-pathogen interactions - New knowledge, tools and technologies necessary to 

understand the biology of host-pathogen interactions was collected. The major focus was on host-

pathogen interactions relevant to animal and human health. Salmonella in pigs, Campylobacteri in 
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poultry, enterohaemorrhagic E. coli (EHEC) in cattle, and mastitis in cattle, goats and sheep were 

investigated. For fish, the focus was on the aquacultured salmonids Atlantic salmon and Rainbow 

trout, and on Infectious Salmon Anaemia Virus (ISA) and Infectious Pancreatic Necrosis Virus 

(IPN). 

EADGENE - Genomics standards on research activities in health genomics - Various standards 

on research in health genomics (incl aquaculture) were developed. These provide standards related 

to comparability (international, across species) of research methodologies, tools etc. for industries 

operating internationally. It integrated the scientific results and turned outcomes into practical tools, 

such as strategies for improved diagnostics or breeding, and inventions (e.g. targeted vaccines). 

EUROCARP - New RTD protocol for carp selection - New generation of Carp-specific genetic 

markers and map were developed. This RTD protocol will allow for marker assisted selection and 

improve carp selection processes.  The industry will benefit by a reduced reliance on antibiotic drug 

treatment. 

 

 

 

S.2.3 Identify and quantify genetic correlations between productive, disease resistance and 

welfare traits to enforce synergies between traits and avoid unwanted effects of selective 

breeding for productivity traits 

AQUABREEDING - Identified Industry Research Priorities in Aquaculture Reproductive 

strategies - Based on the following pillars: market-value traits, health and welfare traits, 

reproduction, breeding schemes efficiency, sex control, genetic resources and banking, social and 

knowledge transfer issues. 

AQUAFIRST - Improved understanding of animal welfare requirements based on 

Quantitative Trait Loci (QTL) - improve health and welfare of aquacultured species. The effect of 

integrating such QTL with various effects in mass selection for aquaculture species led to genetic 

gain consistent with the results from other species. However, an unexpected behaviour of 

inbreeding was detected with potential undesirable effects on performances.     

COMPETUS - Data base of fish and their traits- The project established a database of raw data 

detailing 20 traits measured in 10,700 fish. This provides a databank with the potential to 

selectively breed other traits of interest.   

COMPETUS - A prototype of phenotyped and genotyped fish was established- Approximately 

900 adult fish were tagged and genotyped. The genetic origin of these fish can be identified and 

performances recorded. This will allow for the improvement of selective breeding programmes. 
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S.2.4 Increase industry and policy makers awareness and competence about potential gains 

and implementation of selective breeding programs 

AQUAGENOME - Handbook on Best Practice and Best available technology of geneomic 

tools- A technical handbook was developed to improve the awareness on ‗Best practice‘ and ‗Best 

available technology‘ of genomic tools. 

AQUAGENOME – State-of-the-art and the future of genomics in aquaculture research - 

Documented the knowledge gaps and need for further genomic tool development as well as 

suggestions for future research and resource development at the European level based on the state-

of-the-art within each research topic. The application of genomics to husbandry, growth, health and 

welfare and environmental monitoring in aquaculture were discussed. 

AQUAGENOME – White Paper on Genomics which was submitted to the European 

Commission - Documented the knowledge gaps and need for further genomic tool development as 

well as suggestions for future research and resource development at the European level. 

AQUAGENOME - Database of genomics resources- A database identifying scientists and 

genomic resources/tools generated for aquaculture through previous European and National projects 

was created. 

COMPETUS - Case studies on strategies to exploit wild seabass resources - SMEs often do not 

have the resources to access genomic technology and may not be aware of how selective breeding 

can help their business. All participating SMEs received the information necessary to evaluate the 

opportunity to implement genetic selection programs in their own facilities.   

COMPETUS - A technical handbook on the potential for selective breeding of sea bass strains 

- A technical handbook detailing the relative values of the tested strains and their potential for 

selective breeding was produced.  Certain performance traits of wild sea bass populations were 

investigated to identify the possibility of exploiting natural genetic variability. 
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GOAL 3: Improve broodstock management methods and control of sex and 

reproduction in captivity 

S.3.1 Identify reproduction related problems, and knowledge gaps for each major aquaculture 

species in Europe  (finfish and molluscs) 

AQUAFUNC - Functional Genomics in sustainable aquaculture - Journal Issue - A special 

issue of Reviews in Fisheries Science on Functional Genomics in Sustainable Aquaculture includes 

a review of basic physiology and functional genomics and bottlenecks in aquaculture. 

REPROFISH – Scientific Review of fish reproduction relevant to industry - The review 

addressed sex differentiation, gonadogenesis, puberty control, gamete quality, broodstock 

management and biotechnologies (spawning induction, photoperiod control, cryo-conservation, in 

vitro fertilisation, prospects for new reproductive technologies) to better understand the underlying 

causes of important industry issues such as sex ratio, precocious puberty and larval development 

control. 

REPROFISH - Gap analysis and Report of farmed fish reproduction issues - To ensure the 

development of a sustainable aquaculture industry, a gap analysis defining the future orientations 

for research in the reproductive field was undertaken. Identified the main issues affecting farmed 

fish reproduction and to propose innovative/original research solutions to improve the 

competitiveness and quality of the final product. A report highlighting research areas that need to be 

reinforced or supported was communicated to the European Commission. 

REPROSEED  (Not finished untill 2014). Development and optimisation of bivalve 

production processes- Dedicated studies on practical aspects of controlled bivalve reproduction, 

nutritional needs for broodstock conditioning larval growth and metamorphosis will be made. While 

new technological advances in recirculation systems ann outdoor algal culture will be investigated 

for potential to reduce costs. 

 

 

S.3.2 Evaluate the impact of sexual maturation on the welfare and potential risk of disease 

susceptibility 

 

S.3.3 Understand the role of genetic, physiological, nutritional, behavioural and 

environmental factors on the spawning of gametes of high quality and the timing of spawning 

to facilitate year round supply 

SELFDOTT – Massive Bluefin Tuna Spawning using hormone implants - 140 million bluefin 

tuna eggs were harvested during a spawning event using hormone (GnRH) and eggs were also 

obtained without the use of hormones. 

SELFDOTT - Established knowledge base required for controlled development of eggs and 

larvae - Eggs harvested were sent to research hatcheries and first recordings of larval rearing of this 

species were undertaken. 
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LUCIOPERCIMPROVE - Investigation of Out-of-season spawning and artificial fertilization- 

Different photo-thermal regimes have been successfully applied and led to maturation of both male 

and female breeders. However, fertilization and/or hatching rates were still low.  Out-of-season 

spawning performed with cultivated specimens held exclusively (from larvae to spawners) in re-

circulating systems with artificial temperature and light regimes and fed with formulated feed is 

possible and further studies should improve the productivity. Artificial fertilization with fresh or 

cryopreserved semen was successfully achieved. 

SETTLE - By extending the hatchery production season and obtaining new knowledge and 

technologies, the project could help the SMEs to increase the number of spat available to the market 

as well as strengthen the competitive position of the SMEs and increase bivalve production in 

Europe significantly.  

 

 

S.3.4 Control puberty by understanding the role of genetic and physiological factors, 

including the effects of environment, husbandry practices and nutrition 

 

S.3.5 Cryopreserve for biosecurity, predictability, distribution and bio-banking 

COMPETUS - Prototype sea bass sperm banks- Semen of the male fish used in the project were 

cryopreserved.  If any genetically interesting individual fish or stains are identified the sperm of the 

male fish can be used identified and reused. 

 

 

S.3.6 Understand the basis sex determination and sex differentiation (genetic, environmental 

and physiological) to enable monosex production 

BLUESEED - Mussel hatchery and nursery protocol- A protocol to hold and condition 

broodstock, rear larvae and spat. Protocols to produce triploid larvae and spat and reduce need for 

harvesting of wild spat (variable quantity). 

BLUESEED - Methodology to Create Triploid and tetrapolid Mytilus edulis broodstock -

Triploid mussels are reproductively sterile compared to diploids that have spawned and do not have 

sufficient meat content for consumption. Tetraploid mussels function as broodstock (not for 

consumption) and are used in the hatchery as a highly efficient tool to produce 100% triploids 

 

 

S.3.7 Develop new sterilisation methods as an alternative to triploidy, and (when not possible) 

methods to allow production of triploids at an industrial scale for species usually propagated 

with mass spawning (cod, sea bass, sea bream,…) 

LUCIOPERCIMPROVE - New protocol on production of all-female populations and effect 

on productivity in intensive culture- A protocol to produce hormonally sex-reversed male 

breeders was developed.  All male populations were produced by feeding undifferentiated juveniles 
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at an initial mean body weight of 70 mg (30 days post-hatching) with 17-methyltestosterone at 40 

mg kg-1 food during 30 days. 

SALMOTRIPP - Advancement of knowledge of the smolt process and monitoring. Refined husbandry 

protocols for triploid S0 smolt production. Identification of perceived risk-benefit of triploidy and definition 

of marketing strategy. 

 

S.3.8 Improve the knowledge of the technical personnel of aquaculture operations on the 

available methods to control and enhance reproduction in cultured species 

SEACASE – Codes of conduct on non-intensive systems- Codes of conduct on non-intensive 

systems - Guidelines on the best management practices for six specific production systems studied: 

extensive polyculture; semi-intensive polyculture; integrated multitrophic system; Valliculture; eel 

restocking ponds; extensive nursery  ponds. 

WEALTH - Fish Health and welfare indicators - Developed and validated a number of 

physiological indicators of fish health and welfare for use in research and in commercial farms 

AQUABREEDING - Training course on the ‘Design of breeding programs for aquaculture’ - 

A training course given to the Aquaculture Sector including state-of-the-art of breeding techniques, 

genomics, research findings and socio-economic challenges throughout the European aquaculture 

industry. 

AQUAFIRST - Training sessions on new technology- Training sessions open to all partners to 

learn microarray technology and the bioinformatics tools to be used for analysing microarray data 

were provided during the course of the project. 

COMPETUS - New manual of breeding values of all fish provided - The project provided SMEs 

with the necessary fish to start a selective breeding programme. The traits that may be the most 

efficiently genetically improved through selection in the fish were identified and this will allow for 

the possibility of exploiting the best genetic variability of the fish. 

OATP - Report on the OATP Project - Identifies areas for industry to develop, gap analysis of 

technology need to develop offshore aquaculture and provides information to stakeholders. 

SUDEVAB - Genetics - Amelioration of economical viability through selection of faster growers as potential 

brood-stock material. 
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GOAL 4: Manage the life cycle of carefully selected  “new” species that have high 

economic importance 

S.4.1 Efficient domestication of new species 

ENRICH – (finishes end 2012) Sea urchin aquaculture pilot study -A small scale study of 

environmentally sustainable sea urchin cultivation-using fish food and fish farm wastes to produce 

macroalgae food for the sea urchin. Polyculture of sea urchin and sea bass was also investigated. 

ENRICH - (finishes end 2012) Sea urchin Broodstock management methods - Information on 

maintaining and optimising sea urchin broodstock to establish best breeding practices and diet to 

optimise egg production. 

ENRICH - (finishes end 2012) Sea urchin juvenile survival management methods - New 

information on the optimisation of larval rearing, metamorphosis and juvenile growth, based on best 

diets, densities and rearing conditions. 

ENRICH -  (finishes end 2012) Sea Urchin gonad improvement and control of gametogenesis 

methods -Photoperiod control of gonad growth and development of sea urchin was investigated to 

optimise broodstock. This synchronising of gonadogenesis will assist in any future development in 

sea urchin farming. 

TURPRO - Optimising commercial turbot farming - A new rearing method for turbot. 

Technological improvements are needed to exploit turbot‘s potential. The project provided the 

turbot aquaculture industry with a strategy that will enhance productivity throughout the turbot 

production chain, from juvenile fish to the market. 

SELFDOTT - Massive Bluefin Tuna Spawning using hormone implants - 140 million bluefin 

tuna eggs were harvested during a spawning event using hormone (GnRH) and eggs were also 

obtained without the use of hormones. 

SELFDOTT - Established knowledge base required for controlled development of eggs and 

larvae- Eggs harvested were sent to research hatcheries and first recordings of larval rearing of this 

species were undertaken. 

EUROCARP - Database of information on genetic resources of carp in Europe - The project 

compiled an updated knowledge on the genetic resources of common carp in Europe. This 

information set will provide a firm basis for further works on carp genetics and breeding. Stocking 

the natural waters with indigenous carp strains will contribute to the sustainable management of 

European waters. The genetic diversity of common carp will further prove its importance in 

European fish farms and waters. 

PROTENCH – Artificial Tench reproduction - New knowledge was gained on the conditions 

and methods required for artificial reproduction of tench, thus ensuring the continuous availability 

of high quality gametes of tench. 
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PROTENCH – Optimal feeding/diet for tench - The appropriate energy ratio for tench feeds was 

obtained, which will enable the formulation of a least cost diet which can support the growth 

production and health of the fish. 

PROTENCH – Economical Farming conditions for Tench - Taking into account environmental 

and animal welfare aspects, the different aspects needed for the intensive and profitable farming of 

tench were evaluated, based on practical knowledge. 

PRO-EEL – (project ends 2014) Acquire specific knowledge on hormonal control and physiology of 

reproduction in order to improve broodstock nutrition, selection and conditioning and to develop suitable 

methods for induction of maturation in female and male eels. Develop and test new standardised protocols 

to facilitate stable production of high quality eggs and semen and establish standardised fertilisation 

procedures to ensure healthy embryonic development for a sustained production of yolksac larvae.  

Develop suitable and environmentally friendly larval feeds and establish feeding cultures of larvae. 

SUDEVAB - Producers will be able to promote abalone as an alternative shellfish product to markets and 

commercial operators will have the opportunity to diversify their production with abalone. This will en-

hance their potential commercial returns as abalone is a high value species and at the same time reduce 

their risks from only culturing bivalves.  
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Thematic Area 4 
Sustainable Feed Production 

GOAL 1: Base formulation of Future Fish Feeds on solid knowledge of fish nutritional 

requirements, and expand the number of well characterized and sustainable raw 

materials which can be used 

S.1.1 Improve knowledge on nutritional requirements of fish farmed in Europe 
LOBSTERPLANT Improved Lobster feed quality – A new feed recipe for optimal growth and 

colour of lobster 

PHILMINAQ  - Recommendation on the improvement  of aquaculture feeds - This paper 

reviews the impacts of feed wastage and the use of poor feed quality on the environment and 

economics of aquaculture production. 

PROTENCH - Optimal feeding/diet for tench - The appropriate energy ratio for tench feeds was 

obtained, which will enable the formulation of a least cost diet which can support the growth 

production and health of the fish. 

SELFDOTT - Established a knowledge base required for controlled development of 

sustainable and environmentally performing feeds - Wild juvenile bluefin tuna were transferred 

to floating cages to establish baseline information on their requirements for the development of 

suitable and environmentally performing feeds, develop weaning feeds and develop formulated dry 

feeds 

 

 

S.1.2 Evaluate nutritional value and sustainability of alternative raw 

materials/feeds 

FEEDFATSAFETY - New information on the safety of fish oils used in feeds - New data 

identified the need to improve fish oil safety especially oil analysis when PCB and dioxins of 

environmental origin are of concern. The relationship between regulated maximum feed levels of 

lipo-soluble dioxin and dioxin like Polychlorinated Biphenyls in fish oils used in feeds 

and the maximum levels permitted in meat and other foods still has yet to be established. 

FEEDFATSAFETY - New knowledge on Fatty acid composition of products used for animal 

feeds -New knowledge is now available on the transfer of main contaminants from feed to meat, 

plasma and to other target animal tissues. The use of less polluted fats could promote a lower level 

of contaminants in the animal carcasses and their residues. This knowledge will allow feed and 

meat producers to produce safer higher quality products. It may also help policy makers set new 

maximum contaminant levels in feeds and meats. 
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FEEDFATSAFETY - A system of classification of fats in feedstocks (raw materials) from co-

products and by-products has been developed - This will help feed manufacturers better identify 

and control their fat feedstocks. At the policy level, it could be used as the basis of a recommended 

control procedure. 

PROSPARE - through technological innovations a range of products will be obtained with programmed functional 

properties and sensory characteristics which should meet consumer expectation while satisfying a wide range of 

objective and subjective requirements (taste, aroma, rheology, balanced amino acid composition, digestibility, 

controlled content of bioactive peptides, absence of abnormal or poorly metabolized compounds, low allergenicity, high 

antioxidant capacity, etc.). 

 

 

 

S.1.3 Potential of microingredients to optimize efficiency of diet utilization by 

fish 
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GOAL 2: Advanced novel feed technologies to produce cost effective feed with 

improved quality 

S.2.1 Develop novel technology and improved processing routes for cost effective 

and sustainable fish feed production 

 

 

S.2.2 Novel and improved larval feed technology 
LUCIOPERCIMPROVE - Improving egg and larval quality of farmed pikeperch through 

improvement of broodstock diet - The effects of three different feeding regimes during the whole 

reproductive cycle were compared. Using the spawing rate as well as the survival, composition and 

resistance of larvae obtained from the different broodstocks as indicators, the study suggests that 

mixing dry feed and forage fish in the broodstock diet could be an effective mid-term method to 

obtain spawning of good quality. Nutritional reserves in males also influenced the semen quality 

during spawning. Enrichment of the broodstock feed with arachidonic acid lead to an increase of 

this fatty acid in the lipids stored into the egg, while supplementation of larval feed with 

phospholipids significantly improved the survival and growth rates of pikeperch larvae. 

 

 

S.2.3 Improved understanding of the interactions between ingredient properties 

and processing conditions affecting physical feed quality and utilization of 

nutrients 
AQUAMAX - New food safety toxicity tests to record contaminant levels - AquaMax has 

developed advanced and applied analytical methodology to ensure that the novel feeds contain 

minimal or negligible levels of contaminants and to understand the kinetics and effects of 

transmission of contaminants from feeds to fish and to model organisms, thereby ensuring the 

safety of the product to the consumer. 
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GOAL 3: Understand and minimize negative effects of alternative diets on fish health 

and welfare 

S.3.1 Diet and the alimentary system's function and integrity 

 

S.3.2 Diet, the immune system and disease susceptibility 

 

S.3.3 Diet involvement in the aetiology of production diseases 

 

S.3.4 Diet involvement in other aspects of fish welfare 
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GOAL 4: Adapt and utilize advanced methods to understand and model nutritional 

responses 

S.4.1 In vivo and in vitro models to examine physiological responses to nutrients 
AQUAMAX - New molecular tools to record performance of fish on new diets- AquaMax has 

developed a range of new molecular tools including DNA microchips to understand and assess the 

performance and metabolic consequences for fish fed the new diets and to explore nutrient x 

genome interactions 

 

S.4.2 Integrative tools genomic tools 
AQUAGENOME - Database of genomics resources - A database identifying scientists and 

genomic resources/tools generated for aquaculture through previous European and National projects 

was created.   

AQUAGENOME - Handbook on Best Practice and Best available technology of geneomic 

tools - A technical handbook was developed to improve the awareness on ‗Best practice‘ and ‗Best 

available technology‘ of genomic tools. 

AQUAGENOME Genomics standards defined - Development of benchmarks for genomic 

activities was undertaken and standards defined. 

AQUAGENOME State-of-the-art and the future of genomics in aquaculture research - 

Documented the knowledge gaps and need for further genomic tool development as well as 

suggestions for future research and resource development at the European level based on the state-

of-the-art within each research topic. The application of genomics to husbandry, growth, health and 

welfare and environmental monitoring in aquaculture were discussed. 

 

 

S.4.3 Mathematical modelling of nutritional responses in fish 
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GOAL 5: Resolve strategic research problems in fish nutrition 

S.5.1. Development of feeds and breeding methods to a) maximize protein 

accretion and minimize lipid deposition, b) achieve optimal product composition 

promoting human health 
AQUAMAX - New Finishing diets to ensure end product has high levels of PUFAS Developed 

a finishing diet based on high quality fish oil to ensure where necessary a final product rich in 

health promoting, long chain n-3 fatty acids. 

AQUAMAX - Studied the effects of Salmon consumption during pregnancy - AquaMax has 

conducted a nutritional trial with salmon fed the new diets in pregnant women, focusing on 

predictors of atopic disease in early infancy; supported the nutritional trial (in the UK) with a 

parallel study during pregnancy and early infancy in communities (in China) consuming different 

amounts and kinds of fish. 

 

S.5.2 Development of selection tools for improving biological efficiency of 

aquaculture species via selective breeding and via choice of broodstock material 

(species, strains) 
AQUAFUNC - Functional Genomics in sustainable aquaculture - Journal Issue - A special 

issue of Reviews in Fisheries Science on Functional Genomics in Sustainable Aquaculture includes 

a review of basic physiology and functional genomics and bottlenecks in aquaculture 

AQUAFUNC webpage - A website dedicated to providing information on all FP5 and FP6 projects 

with an element of functional genomics in aquaculture 

AQUAFUNC state-of the art of use of functional genomics in FP projects - A review of the FP5 

and FP6 aquaculture projects containing an element of functional genomics to identify specific 

future needs in the area and to reduce repetition of research as the foundation for a common 

knowledge base. 

BLUESEED - Mussel hatchery and nursery protocol - A protocol to hold and condition 

broodstock, rear larvae and spat. Protocols to produce triploid larvae and spat and reduce need for 

harvesting of wild spat (variable quantity) 

BLUESEED - Methodology to Create Triploid and tetrapolid Mytilus edulis broodstock. - 

Triploid mussels are reproductively sterile compared to diploids that have spawned and do not have 

sufficient meat content for consumption. Tetraploid mussels function as broodstock (not for 

consumption) and are used in the hatchery as a highly efficient tool to produce 100% triploids 

ENRICH - Sea urchin Broodstock management methods - Information on maintaining and 

optimising sea urchin broodstock to establish best breeding practices and diet to optimise egg 

production 
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S.5.3 Formulation of targeted feed compounds, feeding and fish management 

practices that condition farmed species to novel feeds, increase adaptability, 

reduce stress, and increase biological efficiency 
CODLIGHTTECH - Biomass estimation tool - A new tool that will estimate the biomass/growth 

management of cod kept in large sea cages. This will allow more accurate calculation of appropriate 

feed amounts. 

LUCIOPERCIMPROVE - Improving egg and larval quality of farmed pikeperch through 

improvement of broodstock diet - The effects of three different feeding regimes during the whole 

reproductive cycle were compared. Using the spawing rate as well as the survival, composition and 

resistance of larvae obtained from the different broodstocks as indicators, the study suggests that 

mixing dry feed and forage fish in the broodstock diet could be an effective mid-term method to 

obtain spawning of good quality. Nutritional reserves in males also influenced the semen quality 

during spawning. Enrichment of the broodstock feed with arachidonic acid lead to an increase of 

this fatty acid in the lipids stored into the egg, while supplementation of larval feed with 

phospholipids significantly improved the survival and growth rates of pikeperch larvae. 
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Thematic Area 5 
Integration with the 

environment 
  
GOAL 1: To establish fundamental scientific knowledge on the assimilation capacity 

of biogenic wastes from aquaculture in benthic and pelagic ecosystems (Biogenic 

waste assimilation in ecosystems) 

S.1.1 To establish a scientific based concept for the management of biogenic waste emission to 

open waters and relevant indicators for chemical impacts and ecosystem state as a basis for 

and an implementation of the Water Framework Directive (WFD) 

MODELKEY - Developed a Decision Support System to support river basin management -A 

decision support system (DSS) supporting the overall assessment process of river basins according 

to Water Framework Directive requirements is implemented. The MODELKEY DSS is an 

innovative software system that combines several risk-based assessment tools supporting river basin 

management. It allows classifying the ecological and chemical status of individual water bodies or 

(monitoring) locations. It prioritises hot spots by integrating environmental and socio-economic 

information. By identifying relevant causes of impairment (key stressors and key toxicants) and the 

most impaired biological communities (key ecological endpoints at risk) the DSS supports the set 

up of additional (investigative) monitoring and consecutive measures. 

AQUAETREAT - Effluent treatment methods in intensive aquaculture - Established efficient 

cost effective effluent treatment methods and tools which can be applied to all types of land based 

fish farms regardless of species. Different processes including microfiltration, centrifugation, 

bioreactors, constructed wetlands and algal ponds were used for different effluent treatment 

AQUAETREAT - Water recycling methods -Composition of all flows in the fish farm were 

characterised and protocols and methods developed for the re-use and/or disposal of waste or by-

products. This will allow fish farmers to produce cleaned water that can be safely discharged to the 

environment or recycled within the farming system and the associated reduced demand for water 

from outside sources 

AQUAETREAT - Sludge composition and reuse applications - Developed efficient and cost 

effective effluent treatment systems for solid waste and assessed different disposal methods which 

could be commercially viable as soil enhancers 
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AQUAETREAT - Assessment of cost effectiveness of waste reduction/recycling 

implementation - An analysis of the cost effectiveness of employing the waste treatment methods 

was undertaken and the socio-economic impact of implementation were assessed. 

MODELKEY - New evidence of toxic stress in aquatic ecosystems - Ecological status of 

European rivers cites hydromorphological alterations and excess eutrophication as the primary 

stressors, however, MODELKEY provided evidence that contamination with toxic chemicals has a 

clear impact on aquatic communities and thus on the ecological status of a water body. 

Identification of the key toxicants impacting marine and freshwater ecosystems on a site and basin 

scale is a crucial basis for scientifically sound risk assessment and decision support on risk 

management, remedial action strategies and preventive policies for the mitigation of harmful 

effects. 

MODELKEY - New evidence that impairment of ecological status results from impact of 

multiple stressors - Identifying the heirarchy of multiple stressors is necessary to prioritize 

remedial actions. MODELKEY provided examples on how to tackle the problem of multiple 

stressor assessment. Future research should build on that and develop tools that enable water 

managers to set hierarchies on the relative importance of stressors, find evidence of cause-effect 

relationships, extrapolate multiple stressor effects across biological, spatial and temporal scales. 

 

S.1.2 To determine assimilative capabilities per volume and area of sea floor of coastal 

ecosystems and the critical loading rates of biogenic wastes for main water types  

AQUAETREAT - Water recycling methods -Composition of all flows in the fish farm were 

characterised and protocols and methods developed for the re-use and/or disposal of waste or by-

products. This will allow fish farmers to produce cleaned water that can be safely discharged to the 

environment or recycled within the farming system and the associated reduced demand for water 

from outside sources 

AQUAETREAT - Handbook on effluent water treatment in aquaculture- A technical manual 

detailing the processes that will improve the management of wastewater and solids to minimise 

pollution and optimise the recovery, disposal and re-use of solid waste. 

 

S.1.3 To establish integrated management tools which consider assimilation capabilities, 

hydrodynamic energy and presence of sensitive and habitats as a tool for siting, spatial 

planning and ecosystem based management of aquaculture 

SPEAR - Modelling Approach to Resource Economics decision making in eco-aquaculture 

(MARKET) Model - a modelling approach to resource economics decision making in eco-

aquaculture or MARKET model. The MARKET model was developed as a scenario-testing tool to 

provide insights on the ecological and economic interactions, which is a critical issue for 

sustainable aquaculture management. 
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SPEAR -  FARM Model - The FARM model simulates processes at the fish farm-scale, by 

integrating a combination of physical and biogeochemical models, shellfish and finfish growth 

models and screening models for determining optimal production, income and expenditure. FARM 

may be used to analyse the farm production potential and profit maximization according to seeding 

densities and/or spatial distribution. FARM results may be used by farmers to analyse farm 

production potential and by managers for environmental assessment of farm-related water quality 

impacts, whether positive or negative. The model also incorporates a eutrophication assessment and 

a nutrient emissions trading by means of a mass balance analysis 

SPEAR - Modelling—Ongrowing fish farms—Monitoring (MOM) Model simulations and 

monitoring are both essential parts of a management system called Modelling—Ongrowing fish 

farms—Monitoring (MOM), which can be used to regulate the environmental impact of fish 

farming. This model estimates the holding capacity of fish farming sites and is expressed in terms 

of maximum fish production per month. 

PHILMINAQ - GIS database for planning aquaculture development - Promoted the use of GIS 

as a management tool in planning and management, monitoring, control and surveillance, policy 

formulation, and zoning of responsible and sustainable coastal aquaculture development in the 

Philippines (NOTE – results based on research in the Philippines). 

PHILMINAQ - Developed Monitoring strategies of aquaculture impacts - Developed three 

types of survey for monitoring the impact of aquaculture. These range from low cost through 

intermediate to fully scientific surveys and differ in terms of cost, complexity and accuracy 

PHILMINAQ - Use of Modelling for zoning and estimating carrying capacity - Provided 

training in the use of  Modelling in Aquaculture (NOTE – results based on research in the 

Philippines). 
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GOAL 2: To establish technology to minimise emission of biogenic matter from 

aquaculture and to minimize the potential impacts of the actual emissions by means 

of management tools and integrated multi-trophic cultures (Technology to minimise 

biogenic impacts) 

S.2.1 To improve feeding technology and feed composition in order to minimise biogenic 

emission from aquaculture installations per unit fish produced, and to examine if reduced 

emissions can allow larger production units  

PHILMINAQ - Recommendation on the improvement of aquaculture feeds.  This paper 

reviews the impacts of feed wastage and the use of poor feed quality on the environment and 

economics of aquaculture production. (NOTE – results based on research in the Philippines). 

AQUAMAX - Assessment of Environmental impact of new feed production - AquaMax has 

assessed the environmental burdens associated with the production of new feeds through LCA 

methodology. 

 

S.2.2 To learn how optimal siting and the best available technology for environmental 

management can minimise the potential environmental impacts of emissions per unit fish 

produced. 

 

S.2.3 Under conditions of minimal biogenic emissions, to explore the potential environmental 

benefits of an expansion of marine aquaculture of fish, shellfish and macroalgae to exposed 

Atlantic and European marginal seas. 

 

S.2.4 To explore potentials and technological challenges of utilising wastes from existing and 

new European cage fish farms in exposed waters for IMTA, with a focus on co-farming of 

macroalgae and vulnerable marine invertebrates. 

FISHTANKRECIRC - New filtration system to re-use waste water on fish farms - The new 

technology will improve the filtration process in Recirculation aquaculture systems (RAS) using 

electro-coagulation techniques and in that way enhance water quality. Electro-coagulation works by 

altering the electrical charge on suspended particles, resulting in smaller particles binding together 

to form larger particles. These larger particles are more easily removed from water by 

sedimentation or filtration units. 
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GOAL 3: To understand the fate and cumulative effects of persistent agents used in 

aquaculture and minimizing their impact on the environment (Fate of persistent 

agents in ecosystem) 

S.3.1 To better understanding mechanisms and risks for harmful ecosystem interactions of 

alternative products for disease control (e.g. vaccines, probiotics, immunostimulants), 

chemical antifoulants, new feed diets and new feed ingredients 

AQUAMAX - Assessment of Environmental impact of new feed production - AquaMax has 

assessed the environmental burdens associated with the production of new feeds through LCA 

methodology 

AQUAMAX - New food safety toxicity tests to record contaminant levels - AquaMax has 

developed advanced and applied analytical methodology to ensure that the novel feeds contain 

minimal or negligible levels of contaminants and to understand the kinetics and effects of 

transmission of contaminants from feeds to fish and to model organisms, thereby ensuring the 

safety of the product to the consumer. 

MODELKEY - A tiered approach to assess impact of chemicals on ecological status - 

MODELKEY has developed a flow chart that can be used as a guideline to assess whether toxic 

compounds affect the ecological status of a water body. This flow chart can help water managers in 

decision making about the most effective measure to improve the ecological status of a water body. 

CRAB - Aquaculture Biofouling Case studies - Results of a pan European baseline survey of 

biofouling from Aquaculture. 

 

S.3.2 To study cumulative effects and fate of the pharmaceuticals, antifouling chemicals, 

chemicals present in alternative feed diets and their interaction in the near site and far-field 

environments 

 

S.3.3 To improve access to field data with the possibility to build a transparent surveillance 

and reporting network of the fish infections and volumes and classes of pharmaceuticals used 

by fish farms to regulatory agencies in order to minimize their usage and their impact into the 

environment 
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GOAL 4: To establish more fundamental knowledge to reduce the negative 

interactions between farmed and wild stocks, including wildlife (Interactions of 

farmed and wild stocks) 

 

S.4.1 To improve the understanding of the ecological effects of aquaculture on wild life  

MEDVEG - Guidelines to minimise the potential effects of nutrients released during fish 

farming on macroalgae and the seagrass Posidonia oceanica in coastal zones in the 

Mediterranean. The MEDVEG project provided new scientific knowledge to define guidelines to 

prevent, or at least minimise, the negative impacts of fish farming on water quality, on the benthic 

environment and on the health of P. oceanica meadows growing nearby. 

MEDVEG - Field trials on the growth patterns of the seagrass Posidonia oceanica in 

proximity to fish farms -Field trials were held at four different fish farms (Cyprus, Sicily, Greece 

and Spain). A rapid decline of seagrasses near the net cages was observed, which was found to be 

linked to the farming activities through a complex set of interactions including increased nutrient 

availability, sediment degradation (anoxia, sulphide accumulation), plant anoxia, grazing by sea 

urchins, epiphytic cover  and blooms of macroalgae. The seagrasses were affected by the farming 

activities on a physiological and an individual level as well as on community level. 

SAMI - Publications on environmental issues and aquaculture - Three papers - one on 

domestication, one on the potentials for aquaculture to feed humanity and a synthesis paper on the 

MedVeg project were produced during the project. These papers provide information on 

environmental issues related to aquaculture. 

CONSENSUS - Best practice indicators for sustainable aquaculture - A list of 25  indicators 

that go beyond EU legislation and can be used for national Aquaculture Best Environmental 

Practice initiatives. 

CONSENSUS - Benchmarking indicators - A list of 29 indicators that can be used to develop 

standards (ecolables, B2B or B2C). 

 

 

S.4.2 To better understand the mechanisms and consequences of the spreading of parasites 

and diseases by aquaculture 

DIPNET – State of the art disease interaction and pathogen exchange in farmed and wild fish 

- A literature review of disease interactions and pathogen exchange between farmed and wild 

aquatic animals was undertaken. A final scientific report with bibliography was produced and 

published. 

DIPNET - Review of Risk assessment and modelling of pathogen exchange - A scientific review 

of risk assessments and modelling in aquatic animal health was produced. Based on the material 

collected, an introductory risk assessment seminar, specifically targeted at potential users was held. 
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DIPNET - Infectious disease epidemiology in wild populations - A review of current activities 

and methods for fish disease epidemiology was conducted and a corresponding seminar organised. 

 

 

S.4.3 To better understand the genetic impacts on wild stocks from introductions of exotic 

species, escapes and restocking 

GENIMPACT - Compendium: Genetic Impact of Aquaculture Activities on Native 

Populations - A publication of the outcome of several workshops discussing the genetic effects of 

aquaculture. The genetics of domestication, breeding and enhancement of performance of fish and 

shellfish and tools for the evaluation of genetic impact of aquaculture activities on wild populations 

were discussed 

IMPASSE - Review of risk assessment protocols (environmental, fish disease, social, 

economic) and  Report on mitigation-remediation procedures and contingency plans - Develop 

risk assessment protocols for future aquatic species introductions and aquaculture, with specific 

models and sub-routine assessments to consider economic issues, the potential environmental and 

economic impacts of diseases in wild aquatic organisms and ecosystems, genetic interactions with 

wild populations, and the disruption of ecosystem structure and function. Special attention will be 

given to assessing whether modern land-based closed aquaculture facilities can be considered bio 

secure and to what extent movements into these facilities can be differentiated from movement into 

open aquaculture facilities under Community rules. 

IMPASSE - Risk assessment protocol and decision making tools for use of alien species in 

aquaculture and stock enhancement. Provide guidelines for quarantine procedures to account for 

phylum-specific peculiarities, developmental stages and risk levels, including procedures for 

containment and control where invasive species are identified as a problem. 

IMPASSE - Guidelines for environmentally sound practices for introductions and 

translocations - Provide guidelines for environmentally sound practices for introductions and 

translocations in aquaculture and stock enhancement operations. 

 

 

S.4.4 To improve knowledge state and impacts of aquaculture interactions with fisheries 

ALIENFISHMIGRATIONS _ Scientific publications on the ecology of introduced species (the 

wels catfish Siluris glanis and the pikeperch Sander lucioperca, North American sunfish, 

pumpkinseed Lepomis gibbosus) - Papers provide an improved understanding of pan-European 

patterns in non-native species legislation regarding freshwater fishes. Improvement in the 

understanding of the environmental biology of non-native fishes to inform the risk analysis process.  

Improvement in the understanding of the dispersal of alien freshwater fishes in the UK and a greater 
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awareness of issues associated with alien species, aiming to reduce illegal releases of alien species 

into the wild and thus posing threats to the environment. 

IMPASSE - Reports on the social, ecological and economic impacts on ecosystems caused by 

the introduction of alien species -Review of introductions and translocations in aquaculture and 

for aquaculture-based restocking and assess the economic importance of introductions and 

translocations resulting from aquaculture and aquaculture-based restocking in the European 

Community 

IMPASSE - Reports on the ecological, disease, genetic and socio-economic issues arising from 

introductions of alien aquatic species -State of the Art review of knowledge of the results of 

operations concerning introductions and translocations of aquatic organisms for aquaculture 

purposes, particularly concerning environmental and economic impacts and genetic interactions 

with wild populations; to analyse the economic importance of restocking, particularly for 

community aquaculture enterprises. 

 

 

S.4.5 To contribute to public education on the perception of aquaculture and wild life 

interactions 

GENIMPACT - Summaries of current knowledge of the interaction between cultured and 

wild populations of fish. Summaries included information on basic biology, distribution, fishery, 

aquaculture, and implications for practice of Atlantic salmon, Atlantic cod, European sea bass, 

gilthead sea bream, turbot, carp, halibut, scallops, mussels, oysters and European lobster 
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GOAL 5: To develop or adapt tools and measures in support of appropriate 

environmental governance for aquaculture (Tools for environmental governance) 

S.5.1 To adapt existing and development of new planning tools used for site selection based on 

ecosystem assimilative capacity and spatial planning for further aquaculture development 

SPEAR - Modelling Approach to Resource Economics decision making in eco-aquaculture 

(MARKET) Model - a modelling approach to resource economics decision making in eco-

aquaculture or MARKET model. The MARKET model was developed as a scenario-testing tool to 

provide insights on the ecological and economic interactions, which is a critical issue for 

sustainable aquaculture management. 

 

 

S.5.2 To adapt existing and develop new management tools and measures used for 

environmental monitoring, production optimization and minimizing aquaculture impact 

ECASA - Environmental indicators of aquaculture impacts - 53 quantitative and qualitative 

indicators of the effects of aquaculture on the environment were proposed for testing. Indicators 

were scientifically robust, easy to measure and interpret and were cost effective. Indicators were 

tested at 14 sites across Europe 

ECASA - Environmental Models/tools of aquaculture and environmental impact - A number 

of models examined the relationship between the environment and aquaculture activities. Models 

were tested for practical utility and for their scientific robustness 

ECASA - ECASA toolbox -The combination of environmental indicators and predictive models 

(outputs 104) form the basis of the ECASA Toolbox which will aid the assessment of marine sites 

for aquaculture activities and provide a consistent framework for the application of Environmental 

Impact Assessment 

ECASA - Aquaculture Industry Handbook on environmental sustainability - A manual 

presenting the knowledge gained in the project was developed and can be used to by industry and 

regulators to apply the most useful tools to evaluate site suitability across various environmental 

conditions 

SPEAR - FARM Model - The FARM model simulates processes at the fish farm-scale, by 

integrating a combination of physical and biogeochemical models, shellfish and finfish growth 

models and screening models for determining optimal production, income and expenditure. FARM 

may be used to analyse the farm production potential and profit maximization according to seeding 

densities and/or spatial distribution. FARM results may be used by farmers to analyse farm 

production potential and by managers for environmental assessment of farm-related water quality 

impacts, whether positive or negative. The model also incorporates a eutrophication assessment and 

a nutrient emissions trading by means of a mass balance analysis 
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SPEAR - Modelling—Ongrowing fish farms—Monitoring (MOM) Model simulations and 

monitoring are both essential parts of a management system called Modelling—Ongrowing fish 

farms—Monitoring (MOM), which can be used to regulate the environmental impact of fish 

farming. This model estimates the holding capacity of fish farming sites and is expressed in terms 

of maximum fish production per month. 

SEACASE - Use of artificial substrates to enhance the natural production of plankton, 

benthos and periphyton communities - The use of artificial substrates enhanced the natural 

production of plankton, benthos and periphyton communities, leading to a higher juvenile 

production in mesocosm systems. 

 

 

S.5.3 To harmonize environmental regulations and legislation, and implement regulations 

between European Countries 

PHILMINAQ - Better Management Practices for Local Government Units - To prepare better 

management guidelines for Local Government Units for planning, zoning and siting aquaculture 

development as well as management, monitoring and control of aquaculture with emphasis on 

mitigating environmental impact. (NOTE –results on research in the Philippines). 

FUEFAR - Final project report: The Future of European Fisheries and Aquaculture research 

(7 volumes) - Focuses on the research that will be required in the next 10 years which will allow for 

the exploitation and farming of aquatic resources (finfish and shellfish) in the context of key 

challenges, risks and opportunities for meeting sustainability requirements. FEUFAR methodology 

that is being applied for the identification of research needs consists of three steps: describe the 

system, detect the driving forces in the system and, by constructing hypotheses about the driving 

forces, sketch potential scenarios for the future of capture fisheries, aquaculture and of the 

ecosystems in which these activities take palce. 

MODELKEY - Suggested improvements for WFD water quality monitoring programmes - 

MODELKEY developed innovative environmental assessment tools to support all three monitoring 

programmes distinguished by the Water Framework Directive (surveillance, operational and 

investigative monitoring) currently used to unravel unknown chemicals that might be responsible 

for the observed degradation. 

 

 

S.5.4 To encourage and develop farmer based voluntary environmental management 

CODE-EFABAR - Code of Good Practice for Farm Animal Breeding and Reproduction to 

ensure that animal welfare and environmental standards are maintained - The code has a 

section on General Statements where the breeder can look for a broad idea of what the Code 
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requires. This section contains general principles which organizations implementing the Code must 

comply with. The code also includes sections on sustainability and addresses six target areas that 

need to be balanced in sustainable farm animal breeding - food safety and public health, product 

quality, genetic diversity, efficiency, the environment, and animal health and welfare. The code 

provides information on a range of technologies used in modern breeding and reproduction - animal 

identification and data recording, Marker Assisted Selection (MAS), artificial insemination (AI) and 

embryo transfer (ET). 
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GOAL 6: To communicate unbiased scientific knowledge on the environmental 

interactions of aquaculture in order to improve public perception (Public perception 

of aquaculture) 

S.6.1 To provide and make available unbiased information on the interaction of aquaculture 

and the environment 

ECASA - Aquaculture Industry Handbook on environmental sustainability- A manual 

presenting the knowledge gained in the project was developed and can be used to by industry and 

regulators to apply the most useful tools to evaluate site suitability across various environmental 

conditions. 

CONSENSUS - Best practice indicators for sustainable aquaculture - A list of 25 indicators that 

go beyond EU legislation and can be used for national Aquaculture Best Environmental Practice 

initiatives. 

CONSENSUS - Benchmarking indicators - A list of 29 indicators that can be used to develop 

standards (ecolables, B2B or B2C). 

 

 

S.6.2 To identify the key stakeholder groups to target with proactive advocacy and reactive 

response and develop and strengthen measures for improving the public perception of 

aquaculture 

DIPNET - Policy Implementation Plan - Will provide sound scientific background and 

recommendations for future science-based good management practices and public regulations 

needed to ensure the responsible exploitation of aquatic living resources and the preservation of 

biodiversity. 
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Thematic Area 6 
Knowledge Management 

 
GOAL 1: To manage Knowledge Effectively within the European aquaculture sector 

S.1.1 To effectively create Knowledge 

 

S.1.2 To effectively manage Knowledge 

 

S.1.3 Protecting legal rights, managing IP, ethics & open innovation 

 
GOAL 2: Ensure the availability and efficient use of necessary state-of-the-art 

aquaculture research infrastructures across national, stakeholder and disciplinary 

boundaries 

S.2.1 International cooperation to develop unique, world-leading pan-European research 

infrastructures 

 

S.2.2 Increase the transparency of existing research infrastructures 

 

S.2.3 Stimulate the transnational collaboration between research infrastructures of different 

scales, scientific disciplines and species 

 

 
GOAL 3: To ensure that the European aquaculture sector has a good reputation 

through successfully communicating the role it plays in society 

S.3.1 To understand consumer perceptions of aquaculture across Europe so that public 

communication campaigns are targeted and responsive 

SEAFOOD PLUS RTD 2 - Seafood and consumer behaviour and well-being- 2.1 

CONSUMERSURVEY: Seafood Consumption: Explaining attitudes, preferences and eating habits 

across consumer segments in Europe. CONSUMERSURVEY focused on determining the barriers 

to seafood consumption perceived by consumers. Results indicate that different countries have 

different rates of consumption and different preference of fish species (Spain 2.5 times per week 

and an average of once a week in Belgium). Surveys revealed that consumers were confused to the 

origin of the fish (wild or farmed). In general, consumption increased with age.  Makeup of the 

household also influences consumer choice – there was a significant negative association between 

the frequencies of fish consumption for families with teenaged children than those with younger 

children.  However, the main finding of the survey was the fact that the majority of people surveyed 

perceive fish as inconvenient. There is a need to change these consumers‘ attitudes about fish as an 

http://www.seafoodplus.org/Project_2_1_CONSUMERSU.55.0.html
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inconvenient product by developing more convenient fish products and educating consumers on 

where to buy and how to prepare fish in convenient forms.  

SEAFOOD PLUS RTD 2 - Seafood and consumer behaviour and well-2.2 SEAFOODSENSE:  

Improved seafood sensory quality for the consumer. SEAFOODSENSE -In an effort to determine 

the effect of quality perception on consumer choice a number of wild and farmed fresh and frozen 

fish were trialled by consumers. Sensory quality of different fish products processed in different 

ways was compared by origin (wild/farmed), storage time (short/extended) and storage method 

(fresh/frozen/packed in modified atmosphere). The results of these surveys will lead to 

improvement of the eating quality of seafood available to consumers, and consumers will be 

informed of this improvement in quality in an appropriate way, leading to increased seafood 

consumption and ultimately to improved nutritional status and health. 

Seafood is handled by a number of persons at different stages of processing from catch to time of 

consumption. Industry surveys on quality were conducted and quality decision-making was defined 

as: the possibility to differentiate different quality grades and being able to sell or buy fish 

according these quality grades. The results showed a large variation in  

http://www.seafoodplus.org/Project_2_2_SEAFOODSEN.54.0.html
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Consumer preferences and attitudes influence the development of aquaculture. Animal welfare and 

environmentally sustainable food production has gained more attention in recent years. It is 

important to understand if fish welfare significantly influences on the sensory quality of the 

products, which could result in different consumer preferences. Data collected during this project is 

enormous and will form the basis for various statistical analyses both on sensory attributes of the 

various products, consumer preference and attitudes in different countries and the impact of ethical 

information given to consumers. BENEFISH - Assessment of Consequences of fish welfare 

indicators in the value chain- examined the potential impact of fish welfare issues on consumer 

behaviour, using the existing welfare situation and a range of positive and negative scenarios. It is 

recognised that the consumer‘s ethical attitudes to welfare of farmed animals and the system in 

which they are produced can impact the entire market chain from farm to fork. AQUAMAX - 

Report on survey of Consumer acceptance of Aquaculture products - AquaMax has confirmed 

the quality of fish farmed on the new diets and their acceptance to consumers. FLABEL - Provides 

the first EU-wide benchmark study on incidence and penetration of nutrition information on food 

labels, leading to insights into what extent nutrition labelling is actually available in different parts 

of the EU. Generates knowledge on the determinants of consumer attention and reading, liking and 

understanding of different types of nutrition labels, explicitly dealing with the potential trade-offs 

between simplicity, completeness and coerciveness of nutrition information on food labels. 

Provides research evidence on how consumers form opinions about the healthiness of products, and 

how the nutrition label information interacts with other information in this process, including 

media, advertising and school education. Addresses the role of nutrition information on food labels 

in food decision-making in families with children, thus providing evidence on how nutrition labels 

can be used to positively influence children‘s dietary intake.  Develops a research-based best 

practice proposal for nutrition labelling, and test it in a real-world store environment.  Set of best 

practice methods for assessing the impact of nutrition labelling on consumer‘s product  information 

on sensory quality in Industry. In general, companies assessed the products by appearance and 

described general quality criteria, often related to freshness. 

 

 

 

 

 

S.3.2 Aquaculture Communications are based upon scientific evidence validated by 

recognised competent authorities at a regional, national and European level (e.g. Food Safety 

Agencies, Environmental Protection Agencies etc) 
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BIOTOX - Recommendations for the risk management practices of European Member States 

and how they can be harmonised were produced The risk management practices of European 

Member States were harmonised to identify potential trade barriers and assist the industry in 

reaching its full commercial potential. 

 

S.3.3 To generate the societal understanding that aquaculture is a viable source of safe and 

healthy food production, providing employment, rural development, and food security 

SEAFOOD PLUS RTD 2 - Seafood and consumer behaviour and well-2.3 SEA-INFOCOM: 

Seafood Information and Communication: Assessment of consumer‘s needs for seafood information 

and development of effective seafood communication. SEA-INFOCOM Results of consumer 

interest in seafood traceability indicate that traceability can reassure regular fish consumers, but has 

little bearing on influencing less frequent fish consumers to consume more. Those who are 

interested in seafood traceability tend to accrue as much information as possible and have sufficient 

knowledge about and experience with fish. Furthermore, they consume fish more frequently and 

show very positive attitudes towards fish in comparison with the consumers who are less interested 

in seafood traceability.  

 The use of and trust in information sources have been associated with perceptual issues relating to 

health, safety and ethical matters. Respondents who perceive eating fish as very healthy and 

nutritious, rely on personal information sources and have substantial trust in both personal and 

health-related information sources about fish. They are interested in the end product, and not in the 

way fish was produced. Health benefits, safety guarantee and quality mark are the most important 

information cues for respondents interested in healthy eating and involved in health in general. 

Messages about health benefits from seafood consumption need to be tested to determine if they 

have a differential impact on individuals.  

CONSENSUS - Brochure explaining the benefits of aquaculture - Specifically targeted towards 

consumer associations and their members, this short brochure explains how good aquaculture 

management can help supply the increasing global demand for seafood. 

FLABEL - Provides the first EU-wide benchmark study on incidence and penetration of nutrition 

information on food labels, leading to insights into what extent nutrition labelling is actually 

available in different parts of the EU.  Generates knowledge on the determinants of consumer 

attention and reading, liking and understanding of different types of nutrition labels, explicitly 

dealing with the potential trade-offs between simplicity, completeness and coerciveness of nutrition 

information on food labels.  Generates European large-scale knowledge of actual nutrition label use 

in a real world context, drawing on both store observations and retail scanner data, leading to solid 

insights into the extent and ways in which nutrition labels have behavioural consequences and affect 

http://www.seafoodplus.org/Project_2_3_SEA-INFOCO.53.0.html
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consumption patterns.  Provides research evidence on how consumers form opinions about the 

healthiness of products, and how the nutrition label in formation interacts with other information in 

this process, including media, advertising and school education. Addresses the role of nutrition 

information on food labels in food decision-making in families with children, thus providing 

evidence on how nutrition labels can be used to positively influence children‘s dietary intake.  

Develops a research-based best practice proposal for nutrition labelling, and test it in a real-world 

store environment.  Set of best practice methods for assessing the impact of nutrition labelling on 

consumer‘s product choice. 

 

S.3.4 To strategically position and positively differentiate European aquaculture from other 

sources of food production, and to bring consumer acceptance for European aquaculture 

products in-line with other mainstream food production sectors 

SEACASE – Implementation Bases for a certification system of Non-intensive aquaculture 

products, at the European level - A concise summary of the ideas and recommendations that can 

be used to create a Certification System for non-Intensive farmed products. 

 

 

S.3.5 To promote sustainable aquaculture practices globally by transferring knowledge and 

technology, and to tackle the global challenges of food production, environmental protection, 

and public health  

AqASEM - Platform of Aquaculture resources on sustainability - Developed a multi-

stakeholder platform for dialogue, networking and continued coordination concerning sustainable 

aquaculture between EU and Asia. A comprehensive database, freely accessible via a own 

homepage with information relevant to sustainable aquaculture in EU and ASEM 

 

 
GOAL 4: To foster and build the human capital of the European aquaculture sector 

S.4.1 Promotion of individual lifelong learning opportunities at all levels both formal and 

informal as a central strategy for fostering an innovative workforce 

 

S.4.2 Definitions of skills, knowledge and abilities useful in the aquaculture sector (specific, 

generic and interdisciplinary) for use in designing and assessing lifelong learning. 

AQUALABS - State-of-the-art advanced training for younger researchers in specific areas of 

aquaculture -Six training courses (7 days of theory, hands-on laboratory sessions, practical 

exercises, field-work and site visits) were organised in the areas of Molecular Biology and Ecology; 

Freshwater Aquaculture and the Environment; Fish Welfare; Quality in Fish Products; Aquatic 

Animal Disease Diagnostics and Recirculation Technologies and Generic Course 

AQUA‐TNET – Provides educational resources, reports on current reforms and latest 

developments, publications and online self‐tuition language learning modules. 
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Valla -  develop, test and evaluate tools and methods that make it possible to describe and evaluate 

unaccredited sectoral training/competency acquisition using the recommended Learning Outcome 

format (description of what a learner knows, understands and is able to do), which is a requirement 

for the European Qualification Framework (EQF) system. 

 

S.4.3 Exploration of new models and partnerships for learning and the accreditation of 

learning. 

WAVE - Work Experience Validation Protocol- Develop a tool/protocol for measuring and 

recognising experience in the workforce, which can provide a benchmark for work performance. 

This preliminary Work Experience Validation Protocol was circulated to industry leaders, 

vocational training organisations and accreditation bodies to ensure its acceptability as a validation 

procedure for assessing recognised VET skills and competencies at all levels 

WAVE - Support to standardisation of European system for accrediting of training in 

aquaculture. Developed a comprehensive industry approved Master List of occupational 

competencies and skills across the European aquaculture industry in ten languages. The master list 

of WAVE competencies was based on existing practices in aquaculture across Europe, allows 

comparisons to be made between countries, techniques and methods. 

 

 

S.4.4 Promoting career development and job satisfaction. 

WAVE - Work Experience Validation Protocol- Develop a tool/protocol for measuring and 

recognising experience in the workforce, which can provide a benchmark for work performance. 

This preliminary Work Experience Validation Protocol was circulated to industry leaders, 

vocational training organisations and accreditation bodies to ensure its acceptability as a validation 

procedure for assessing recognised VET skills and competencies at all levels 

WAVE - Support to standardisation of European system for accrediting of training in 

aquaculture. Developed a comprehensive industry approved Master List of occupational 

competencies and skills across the European aquaculture industry in ten languages. The master list 

of WAVE competencies was based on existing practices in aquaculture across Europe, allows 

comparisons to be made between countries, techniques and methods. 

 

 

S.4.5 Attracting talented and able staff to work in the aquaculture sector 

 

S.4.6 Addressing problems of succession in businesses and institutions 

 

S.4.7 Promoting and enabling networking and collaboration as key components of an 

innovative European aquaculture sector 
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AQUALABS - State-of-the-art advanced training for younger researchers in specific areas of 

aquaculture -Six training courses (7 days of theory, hands-on laboratory sessions, practical 

exercises, field-work and site visits) were organised in the areas of Molecular Biology and Ecology; 

Freshwater Aquaculture and the Environment; Fish Welfare; Quality in Fish Products; Aquatic 

Animal Disease Diagnostics and Recirculation Technologies and Generic Course 

AQUA‐TNET – Provides educational resources, reports on current reforms and latest 

developments, publications and online self‐tuition language learning modules. 

Valla -  develop, test and evaluate tools and methods that make it possible to describe and evaluate 

unaccredited sectoral training/competency acquisition using the recommended Learning Outcome 

format (description of what a learner knows, understands and is able to do), which is a requirement 

for the European Qualification Framework (EQF) system. 

 

WAVE - Work Experience Validation Protocol- Develop a tool/protocol for measuring and 

recognising experience in the workforce, which can provide a benchmark for work performance. 

This preliminary Work Experience Validation Protocol was circulated to industry leaders, 

vocational training organisations and accreditation bodies to ensure its acceptability as a validation 

procedure for assessing recognised VET skills and competencies at all levels 

WAVE - Support to standardisation of European system for accrediting of training in 

aquaculture. Developed a comprehensive industry approved Master List of occupational 

competencies and skills across the European aquaculture industry in ten languages. The master list 

of WAVE competencies was based on existing practices in aquaculture across Europe, allows 

comparisons to be made between countries, techniques and methods. 
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Thematic Area 7 
Aquatic Animal Health & 

Welfare 
 

GOAL 1: Improve fish health by increasing the understanding of host pathogen 

interactions and to have access to effective vaccines and immunomodulators 

S.1.1 Improving understanding of host pathogen interactions 

IMAQAUNIM - Fish Families with more disease resistance - Fish families with different disease 

resistance. The work on disease models involved animal species infection/exposure experiments 

using selected bacterial, viral and parasite pathogens. Data provide results on disease 

susceptibility/immunity which can be used in the development of optimal strategies for disease 

prophylaxis through well established and well primed immune defence systems in the aquacultured 

animals. The project gathered a comprehensive collection of samples from challenge and 

vaccination and immunostimulation trials for present and future studies of immune response 

mechanisms.  

EADGENE - New knowledge on structural genomics, functional genomics and population genetics 

of host-pathogen interations- New knowledge, tools and technologies necessary to understand the 

biology of host-pathogen interactions was collected. The major focus was on host-pathogen 

interactions relevant to animal and human health. Salmonella in pigs, Campylobacteri in poultry, 

enterohaemorrhagic E. coli (EHEC) in cattle, and mastitis in cattle, goats and sheep were 

investigated. For fish, the focus was on the aquacultured salmonids Atlantic salmon and Rainbow 

trout, and on Infectious Salmon Anaemia Virus (ISA) and Infectious Pancreatic Necrosis Virus 

(IPN). 

 

 

S.1.2 Development of new vaccines & improvement of existing vaccines 

IMAQUANIM- Improvement in Vaccine efficacy- Optimal temperature conditions for vaccination 

determined. Prototype Vaccines and immuno-stimulants  Vaccination and immuno-stimulation 

trials were performed in some species with selected available reference vaccines or killed 

pathogens. Reference and model vaccine reagents were collected and these will be used to provide 

knowledge about new strategies for vaccine development  

 

 

S.1.3 Immunomodulators 
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IMAQUANIM: Feed immunostimulants – Developed Improved feed immuno-stimulants. 

Analytical Tools for typing and monitoring immune systems. In an effort to test and screen feed 

immuno-stimulants, the optimisation of a dose-response challenge model with Vibrio anguillarum 

in rainbow trout was undertaken. This work will prove useful for future health/immune monitoring 

in aquacultured fish. The project was responsible for optimising of ELISA and other assays for de-

tection fish immunoglobulin. A salmonid and a mussel immune-gene array, sea trout and sea bass 

PCR array were developed.  
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GOAL 2: Application of epidemiological principles to minimise the threat of existing, 

emerging and exotic diseases 

S.2.1 Improve understanding of transmission mechanisms, of pathogens at all levels from 

farm, through country to Europe wide 
EMIDA - Identification of overlaps, gaps, duplication, strengths/weaknesses, opportunities and common 

research priorities in Animal Health programmes at European level.  Identification of emerging needs and 

urgent actions.  Identification of common research requirements. Procedures for establishing research 

needs, monitoring and evaluating research output.  Identification of procedures for prioritising and 

procuring research on animal pathogens when faced with unexpected or rapidly developing threats. 

Identification of strategic (including infrastructure and expertise) and innovative requirements for animal 

disease research. Development of criteria for priority setting. Strategic research agenda based on shared 

priorities resulting in jointly funded programmes 

 

S.2.2 Understand the industry structure (network) and its vulnerabilities to endemic and 

epidemic diseases 

 

S.2.3 Development of framework (model) for evaluating the relative importance of health and 

welfare threats, including bio-economic modelling and risk assessment 

 

S.2.4 Improve strategic data availability through standardisation 

 

S.2.5 Turn understanding into strategies through industry, government, academic 

participation in research and consultation 
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GOAL 3: Use and develop best practise to optimise efficacy of treatments and 

prevention methods 

S.3.1 Minimise treatment when possible by using best practice 

IMAQUANIM Disease models and Database The work on disease models involved animal 

species infection/exposure experiments using selected bacterial, viral and parasite pathogens. Data 

provide results on disease susceptibility/immunity which can be used in the development of optimal 

strategies for disease prophylaxis through well established and well primed immune defence 

systems in the aquacultured animals. The project gathered a comprehensive collection of samples 

from challenge and vaccination and immunostimulation trials for present and future studies of im-

mune response mechanisms.  

PARAQUAM - Guidelines on Prophylaxis and animal welfare - The project undertook 

experimental infections with monogeneans occurring on gilthead seabream and sharpsnout 

seabream.  Egg development, larval behaviour and survival rates, as well as infection strategies 

were investigated in S. aurata, whereas in D. puntazzo the studies were focussed on the distribution 

of the parasite in the host gills and the related pathology 

 
 

 

S.3.2 Alternate remedies 

AQUAFIRST Improved understanding of animal welfare requirements based on Quantitative 

Trait Loci (QTL) improve health and welfare of aquacultured species. The effect of integrating 

such QTL with various effects in mass selection for aquaculture species led to genetic gain 

consistent with the results from other species. However, an unexpected behaviour of inbreeding was 

detected with potential undesirable effects on performances 

AQUAFIRST  New information on the location of functional candidate genes for immune and 

stress response microarrays analyses led to the production of lists of genes of which expression 

was significantly up or down regulated after exposure to stress. Candidate genes for SNP were 

identified and analysis of these transcriptome data was carried out to identify potential biological 

processes (molecular or cellular) which could be associated with stress (confinement, pathogen 

exposure) responses in the test species. 

EUROCARP - New RTD protocol for carp selection - New generation of Carp-specific genetic 

markers and map were developed. This RTD protocol will allow for marker assisted selection and 

improve carp selection processes.  The industry will benefit by a reduced reliance on antibiotic drug 

treatment. 
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S.3.3 Improved licensing system 

 

S.3.4 Improve application of management measures with emphasis on alternative control 

measures 

IMAQUANIM- New Molecular and functioning immunology database  

In the area of molecular and functional immunology, new data on the function and behaviour of fish 

and shellfish immune system was collected. A number of new genes which encoded immunological 

key molecules were cloned for the involved host species. This new knowledge provides information 

on molecular reqirements for vaccines and immunostimulants for better efficiency.  

LIFECYCLE - new knowledge is expected on ova and larval immune gene expression, primary barriers and disease 

resistance, immune-endocrine-physiological cross-talk, and maturation and specific immune responses. 

EUROCARP - Breeding of stress resistant carp strains-The project developed new special strains 

of carp with improved disease and stress resistant carp and consumer qualities. This will have a 

positive impact on fish welfare and reduce the need for ant ibiotics 

EUROCARP - Carp breeding guidelines - A set of guidelines on how to breed carp for commercial 

production based on new knowledge will lead to improved carp strain selection with a reduced 

reliance on fidh drug treatment. A statistical method to apply in fish farming, science and selective 

breeding was also developed. 

EUROCARP - New RTD protocol for carp selection -New generation of Carp-specific genetic 

markers and map were developed. This RTD protocol will allow for marker assisted selection and 

improve carp selection processes.  The industry will benefit by a reduced reliance on antibiotic drug 

treatment. 
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GOAL 4: Measure welfare and understand its consequences if compromised in order 

to incorporate welfare as core component of production management 

S.4.1 Improve existing welfare indices 

BENEFISH -Fish welfare actions and indicators- In aquaculture there is a close association 

between welfare and productivity and the project identified and developed a set of widely 

applicable operational welfare indicators in order to define relationships between selected welfare 

control measures and their consequences for production, quality and consumer perception.  

BENEFISH examined existing and new data to explore the costs and benefits – both direct and 

indirect- of monitoring and improving these indicators. 

WELLFISH - Development of Operational welfare indicators (OWI)- Operational welfare 

indicators and produce OWI-matrices including production experience, environmental factors and 

key management procedures were developed. 

FASTFISH - Several positive (low stress) and negative (moderate/high stress) behavioural indicators have 

been identified in Atlantic salmon, which can be used to increase survival rates and ultimately increase 

profitability.  A publication on “Cortisol release in water from sea bass - a reliable indicator of stress in sea 

bass”. Results provide strong evidence that cortisol release rate into the water can be used as a non-

invasive method for the assessment of the stress response and that although sea bass presents a high 

blood stress response after exposure to acute husbandry stressors; sea bass release less cortisol into the 

water compared to other species previously examined. The identified indicators were cross-validated as 

“proxy” measures 

FASTFISH - Identification of Stress indicators in sea bass - The velocity, swimming pattern, 

group structure, and the vertical distribution of the sea bass larvae were identified as behavioural 

indicators used to determine stress level. 

FASTFISH  - Cortisol release in sea bass as a non-invasive indicator of stress - ‗Cortisol release 

in water from seabass - a reliable indicator of stress in sea bass‘.  Results provide strong evidence 

that cortisol release rate into the water can be used as a non-invasive method for the assessment of 

the stress response and that although sea bass presents a high blood stress response after exposure to 

acute husbandry stressors; sea bass release less cortisol into the water compared to other species 

previously examined. The identified indicators were cross-validated as ―proxy‖ measures for stress, 

using immunological and physiological (plasma cortisol and cortisol released in water) methods. 

 

 

 

S.4.2 Understand and quantify short and long term consequences of compromised welfare, 

such as reduced growth, reduced feed efficiency, health, treatment effects, product quality etc 

WELLFISH - Fish Welfare State of the art review- Fundamental and comparative knowledge on 

the importance of different biological factors, e.g. brain physiology, stress physiology, health, 
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behaviour, growth and environmental conditions on fish welfare were collected. These formed the 

basis for the development, understanding and validation of fish welfare indicators in situations 

relevant to experimental and production environments. 

CODE-EFABAR -Code of Good Practice for Farm Animal Breeding and Reproduction to ensure 

that animal welfare and environmental standards are maintained- The code has a section on General 

Statements where the breeder can look for a broad idea of what the Code requires. This section 

contains general principles which organizations implementing the Code must comply with. The 

code also includes sections on sustainability and addresses six target areas that need to be balanced 

in sustainable farm animal breeding - food safety and public health, product quality, genetic 

diversity, efficiency, the environment, and animal health and welfare. The code provides 

information on a range of technologies used in modern breeding and reproduction - animal 

identification and data recording, Marker Assisted Selection (MAS), artificial insemination (AI) and 

embryo transfer (ET). 

TURPRO - Ensuring water quality in intensive aquaculture production systems. The impacts of 

critical water quality parameters were investigated to optimise production. Maintaining water 

quality is essential in recirculation with high stocking densities. Growth appeared to improve with 

water renewal rates. 

INTELLFISHTANK - New design of Intelligent Fish Tank - Developed a new system for 

oxygenation and water distribution in an integrated aquaculture tank system for land-based fish 

farming, enabling control of water quality in each different tank in an aquaculture plant. Has the 

potential to increase productivity per m³ effective tank volume by increasing density of fish in 

aquaculture tanks as well as increase the growth rate, hence improve productivity, reduce costs and 

improve cost/efficiency and competitiveness of land based fish farming in Europe. 

WELLFISH - Water quality safety thresholds for fish welfare Developed safe ranges of a number 

of physical and biochemical parameters for water quality in fish farms needed to ensure fish health 

and welfare 

WELLFISH - Recommendations for best practices in Fish farms Developed a code of good 

practice to ensure fish health and welfare are maintained and provides new understanding of fish 

health and welfare. 

PROTENCH - Farming conditions for Tench - Taking into account environmental and animal 

welfare aspects, the different aspects needed for the intensive and profitable farming of tench were 

evaluated, based on practical knowledge. 

AQUAFIRST - Improved understanding of animal welfare requirements based on 

Quantitative Trait Loci (QTL) improve health and welfare of aquacultured species. The effect of 
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integrating such QTL with various effects in mass selection for aquaculture species led to genetic 

gain consistent with the results from other species. However, an unexpected behaviour of 

inbreeding was detected with potential undesirable effects on performances.     

 

 

S.4.3 Develop risk and cost benefit analysis systems as tools to incorporate welfare as a major 

factor in production and legislation decisions 

BENEFISH- Fish Welfare utilities and bio-economic models - Developed a decision analysis 

model allowing comparison between various welfare control measures on the basis of their 

biological and monetary consequences and can be used to provide a realistic estimate of the real 

costs and benefits of improved fish welfare.   
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Thematic Area 8 
Socio-economics and 

Management 
 
 

GOAL 1: Ensuring effective governance – having a „level playing field‟ within and 

outside Europe 

 

Sub-goals have yet to be developed by TA8 which was a late addition to the thematic areas. 

 
GOAL 2: Establishing and enabling environment for innovation and productivity 

growth that allows a trade-off between risk and return 

 

Sub-goals have yet to be developed by TA8 which was a late addition to the thematic areas. 

 
GOAL 3: Recognition of property rights, collateral and access to and protection of 

sites 

 

Sub-goals have yet to be developed by TA8 which was a late addition to the thematic areas. 

 
GOAL 4: Realising economies of scale, knowledge development, effective horizontal 

measures and adequate research funding, supply chains, industry structure, trade and 

markets 

 

Sub-goals have yet to be developed by TA8 which was a late addition to the thematic areas. 
GOAL 5: Assuring dependence, resilience, adaptability and distribution, image and 

consumer acceptance 

 

Sub-goals have yet to be developed by TA8 which was a late addition to the thematic areas. 
 


