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Executive Summary 

 

Objectives  

To educate a new generation of aquaculture researchers and industry stakeholders who focus 

on sustainable exploitation of their new knowledge, skills and tools to advance an innovative 

European aquaculture sector. The set-up of the training courses will centre on fostering a 

culture of cooperation between all parties involved. 

 

Rationale:  

To foster and build the human capital of the European aquaculture sector several goals are set 

by the Strategic Research and Innovation Agenda of EATiP to which AQUAEXCEL2020 

contributes. All AQUAEXCEL2020
 training courses are multi-partner collaborations bringing 

together unique knowledge, tools and skills to create innovative modules that promote and 

enable peer-to-peer networking and collaboration. Participative training design ensures 

exchange and mutual learning between trainers and participants from both academia and 

industry. New models and partnerships for learning are explored for future recurrence, 

encouraging career development and innovation in the sector. Access to Research 

Infrastructures (knowledge, facilities and experience) will add value to the training. The 

AQUAEXCEL2020 training courses are state-of-the-art, transferring new knowledge and 

insights originating from the research and services carried out and created by 

AQUAEXCEL2020, and building upon outputs, tools and achievements from FP7-

AQUAEXCEL. 

 

Main Results: 

The AQUAEXCEL2020 training course “Planning and Conducting Experimental Infection 

Trials in Fish” was the fifth face-to-face course in the AQUAEXCEL2020 training course 

series and was provided by Danmarks Tekniske Universitet (DTU) Aqua (Denmark) with the 

assistance and expertise of Agencia Estatal Consejo Superior de Investigaciones Cientificas 

(CSIC) (Spain), Nemzeti Agrárkutatási és Innovációs Központ (NAIK) (Hungary) and 

University of Stirling (UoS) (United Kingdom). The objective of this course was to train 

participants in the considerations needed for both the planning phase and conduction of 

experimental infection trials (including viruses, bacteria and parasites) in fish. Husbandry and 

management of typical freshwater and saltwater species (e.g. salmonids, carp, marine non-

salmonids) was also covered in order to train participants how to properly manage fish health 

during the study and how to comply with humane endpoints. General considerations when 

designing an infection trial including infection methods, sampling methods, sampling size, 

diagnostic procedures, statistical considerations and survival analysis were also introduced.  

 

This AQUAEXCEL2020 training course took place in November 2019 with 26 participants 

attending, who were selected based on their submitted applications. The course included 

lectures, practical exercises, a visit to DTU’s facilities and a mini industry seminar. The mini 

industry seminar focused on the importance of infections studies in different industries and 
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showing the necessity of collaboration between universities and industry to achieve the best 

solutions to a scientific question and achieve a mutual benefit and gave the participants the 

opportunity to exchange with industry professionals in the fish infection field. 

 

Authors/Teams involved: RebeccaDoyle (AquaTT), Marieke Reuver (AquaTT), Peadar O’ 

Raifeartaigh (AquaTT), Tine Moesgaard Iburg (DTU), Lis Vinther Elmsted (DTU), Linda 

Stuhr Christensen (DTU), Niccoló Vendramin (DTU), Niels Jørgen Olesen (DTU), Niels 

Lorenzen (DTU), Peter Vilhelm Skov (DTU), Alexandra (Sandra) Adams (UoS), László Ardó 

(NAIK), Oswaldo Palenzuela (CSIC), Carlos Zarza (SkrettingARC), Niels Henrik Henriksen 

(Danish Aquaculture), Joao Lima (IMAQUA), Louise van Gerdoff (DACAD, KU), Asma 

Mohammad-Karami (DACAD, KU), Niccolò Vendramin (DTU), Lone Madsen (DTU), 

Anders Stockmarr (DTU), Anne Marie Williams (AquaTT), Peter Bossier (UGent).  
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Introduction 

 
AQUAEXCEL2020 aims to foster a culture of cooperation between European aquaculture 

Research Infrastructures (RIs), the associated research community, the aquaculture industry 

and other relevant stakeholders, which will help develop a more efficient and attractive 

European aquaculture Research Area leading to a sustainable and globally competitive 

European aquaculture sector. One of AQUAEXCEL2020’s specific aims is to provide state-of-

the-art unique training courses to educate a new generation of aquaculture researchers and 

industry stakeholders who focus on sustainable exploitation of their new knowledge, skills 

and tools to advance an innovative European aquaculture sector. Work package 4 of 

AQUAEXCEL2020 has a dedicated task focused on training a new generation of aquaculture 

researchers and industry stakeholders. 

 

Nine technical training courses in total are organised by different AQUAEXCEL2020 partners 

offered to people within and outside the partnership. The courses focus on different aspects of 

aquaculture experimentation to foster a culture of cooperation between all parties involved. 

These training sessions aim to transfer new knowledge and insights originating from the 

research and services carried out and created by AQUAEXCEL2020. 

 

This AQUAEXCEL2020 training course, which was titled “Planning and conducting 

experimental infection trials in fish”, was a five-day face-to-face course. Key learning 

objectives of this course were the considerations needed for both the planning phase and 

conduction of experimental infection trials (including viruses, bacteria and parasites) in fish. 

Husbandry and management of typical freshwater and saltwater species (e.g. salmonids, carp, 

marine non-salmonids) was also covered in order to train participants in how to properly 

manage fish health during the study and to comply with humane endpoints. General 

considerations when designing an infection trial including infection methods, sampling 

methods, sampling size, diagnostic procedures, statistical considerations and survival analysis 

were also introduced.  

 

Planning and conducting infection trials in fish requires a number of serious considerations, 

including fish welfare. The training course provided a generic approach to performing 

infection trials in fish with a specific focus on infection of salmonids, cyprinids, and seabass/ 

seabream with viruses, bacteria and parasites. The training course included planning trials in 

prophylaxis and treatment. 

 

Eight tutors and five guest speakers contributed to this training course (see Annex 4). Five 

tutors were from DTU (Niccolo Vendramin, Niels Jørgen Olesen, Niels Lorenzen, Peter V. 

Skov, Anders Stockmarr), one tutor was from UoS (Alexandra Adams), one tutor was from 

NAIK (Laszlo Ardo) and one tutor was from CSIC (Oswaldo Palenzuela). These experts 

presented on: i) Experimental infection fish trials, ii) Fish health and physiology, iii) 

Husbandry of carps, salmonids and marine non-salmonid species, iv) Sampling procedures 

v) Survival analysis, vi) Sample size, vii) Designing trials. The course included lectures and 
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practical design exercises, along with a trip to DTU’s facilities and a mini industry seminar. 

This mini seminar featured several guest speakers. Carlos Zarza presented on in-vivo research 

activities on fish health at SkrettingARC, Niels Henrik Henriksen (Danish Aquaculture) 

presented on the importance of experimental studies for Danish Aquaculture and Joao Lima 

(IMAQUA) presented on challenge models for experimental infections in crustaceans at 

IMAQUA. Louise van Gerdoff (DACAD - Dansk Center for Akvatisk Dyresundhed, KU – 

Copenhagen University) spoke about dissecting immune response to ectoparasites using zebra 

fish models, and finally, Asma Mohammad-Karami (DACAD, KU) spoke about breeding 

programmes for fish disease resistance TECHFISH project. Coffee breaks allowed for the 

interaction and networking of speakers and course participants. 

1. Face-to-face course 5 

1.1 Pre-course activities 

AquaTT developed a promotional leaflet to promote the Training Course “Planning and 

Conducting Experimental Infection Trials in Fish” and the course announcement was 

distributed through several channels such as the AquaTT aquaculture mailing lists, the 

European Aquaculture Society (EAS) distribution channels, Federation of European 

Aquaculture Producers (FEAP) and European Aquaculture Technology and Innovation 

Platform (EATiP) distribution channels, EuroMarine (the European marine science network), 

the project website (Figure 2a and b), the project Twitter account and the partners’ channels. 

Annex I shows the promotional leaflet. 

   
Figure 1: Promotional leaflet for AQUAEXCEL2020 Fish Infection training course 
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Figure 2a and b: Screenshots of website promotion and application details for Fish Infection training 

course- https://aquaexcel2020.eu/training-courses/upcoming-training-courses-apply-now 

 

The application period of the course was open from 24 June 2019 until 22 July 2019 and 

applicants were required to complete a registration form (Annex 2) and a letter of motivation 

and email both together with their CV to aquaexcel@aquatt.ie. 

 

https://aquaexcel2020.eu/training-courses/upcoming-training-courses-apply-now
mailto:aquaexcel@aquatt.ie
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The target audience was primarily PhD students, researchers, fish farm health managers, and 

research employees such as those in the pharma industry with an interest in experimental 

studies of infectious diseases. 

 

36 individuals in total applied to participate in this training course, while the maximum 

number of participants possible was 25. As one participant could only attend the first two 

days, a 26th participant was allowed to join, as the limited resources that meant only 25 could 

attend occurred in the final days of the training course (not the first two days). A selection 

procedure to create a shortlist was put in place by DTU to evaluate applicants based on their 

CVs and motivation letters. The training programme from the AQUAEXCEL2020 project is set 

up to improve the research capacity across Europe. The programme is targeted at training a 

new generation of aquaculture researchers and industry representatives working in the field in 

one of the EU member states or new members and associated states of the enlarged EU, 

facilitating access with special focus on young researchers. Based on this, participants were 

selected based on the criteria: focus on candidates based in EU and new member states but 

with the option of including a few non-EU candidates where increased collaborations could be 

of benefit to Europe, and professionals and scientists working in the fish infection field with 

the ability to contribute to improving the planning and conducting of experimental trials in 

fish across Europe. 

 

1.2 Course activities 

26 participants attended the bioinformatics training course. The activities during the training 

course are presented in detail in the course agenda in Annex 3 and course tutors and their 

contact details are listed in Annex 4. During the training course, theoretical lectures were 

interspersed with practical assignments and a technical field trip. In that way, scientific 

concepts could be verified by the course participants and put into a practical context enabling 

participants to “learn-by-doing”. Higher cognitive levels of learning were gained in 

discussions throughout the course as well as during the mini industry seminar.   

 

The training as well as the seminar provided good interaction with top specialists, who had 

innovative examples and are active in the field of infection trials in fish (from Denmark, the 

UK, Hungary and Spain) (see participant list of industry seminar in Annex 6).   

 

All course training lectures were uploaded to the ShareDTU platform (SharePoint) where they 

will be available to participants for download for several months.  

 

After a short introduction explaining the context of the training course each participant 

introduced him/herself briefly. This was followed by a coffee break and then a session on 

using animals for research and, specifically, using fish for disease research. The following 

session on the different biosecurity levels for experimental facilities included a technical visit 

to DTU’s high security tank facilities. In the afternoon, the participants attended a session on 

general considerations when designing infection models for diseases (pathogenicity trial, 
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pathogenesis study, mode of infections, samplings) which included a practical example. The 

day finished with a lecture on salmonid husbandry and physiology. 

 

The second day included lectures in trail design (statistical considerations when planning 

trials), survival analysis (compiling and understanding data) and survival analysis with time 

dependent covariates. The afternoon involved a practical exercise on survival analysis.  

 

The third day of the training course began with an introduction to common carp husbandry 

and physiology. This was followed by a session on designing a trial with common carp and 

other cyprinids and use of isogenic carp for fish infection models. In the afternoon, lectures 

included husbandry of marine non-salmonid species and considerations of designing trials 

with endo- and ectoparasites in marine non-salmonids.  

 

Day 4 began with a lecture on infection models in vaccinology and immunology. This was 

followed by a lecture on considerations when designing trials in unconventional species. The 

next session focused on the alternatives to using fish in experiments. The afternoon involved a 

practical session on designing for pathogenicity and pathogenesis studies based on 

cases/papers.  

 

 

Figure 3: Participants of the AQUAEXCEL2020 Fish Infection training course.  

 

The final day consisted of a mini industry seminar. Carlos Zarza of Skretting’s Aquaculture 

Research Centre (ARC) discussed in-vivo research activities on fish health at Skretting ARC. 

Following this, Niels Henrik Henriksen of Danish Aquaculture presented on the importance of 

experimental studies for Danish aquaculture. Joao Lima of IMAQUA discussed challenge 

models for experimental infections in crustaceans at IMAQUA. Louise van Gerdoff of 

DACAD KU presented on dissecting immune response to ectoparasites using zebrafish 

models. Finally, Asma Mohammad-Karami DACAD, KU discussed breeding programmes for 

fish disease resistance TECHFISH project. 

 

 

Figure 4: Participants of the AQUAEXCEL2020 Fish Infection training course attending the industry 

seminar.  
 

1.3 Post-course activities 

After completion of the course, participants were asked for feedback via an online survey 

(Figure 5), of which the results are given in Annex 7. These results will help the training 

course organisers to improve future AQUAEXCEL2020 training courses, and evaluate the need 

for future fish infection training courses. The results of this evaluation exercise were 

confidential and anonymous so participants could be honest in their comments. The survey 

was online and took about 15 minutes to complete. 
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Figure 5: Print screen of welcome page of the online evaluation survey. 

 

Participants were given a certificate of participation if requested upon completion of the 

course (Annex 8). Training material was also made available to participants after the course 

on SharePoint. 

 

AquaTT organised pre- and post-course activities, such as finalising course design, 

developing promotional leaflets and practical information documents, assisting in the 

organisation, managing the registrations, publishing and promoting the training courses, as 

well as carrying out and analysing the evaluations. AquaTT also developed the deliverable 

report. 

 

2. Conclusions  

Most respondents heard about the course from the AQUAEXCEL2020 website (42%) and from 

colleagues/their institute (46%). 4% of respondents heard about the course through the 

AQUAEXCEL2020 Twitter and 8% found the course through an internet search. While the 

online survey states that it was accessed by 30 people, none of the questions are answered by 

more than 26 people (the total number attending the course) and all results are included in 

Annex 7. 

 

Almost half (46%) of the respondents received travel and subsistence funding to attend this 

course through their employer, while 39% used project/grant funding. 15% were either fully 

or partially self-funded.  
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The training course achieved the desired objectives of focusing on considerations needed for 

both the planning phase and conduction of experimental infection trials (including viruses, 

bacteria and parasites) in fish. This is evident as the percentage of respondents with expert 

knowledge increased from 4% to 15% after the course and the percentage of respondents with 

moderate knowledge of infection trials increased from 32% before the course to 38% after the 

course. Before the training course 48% of respondents had no knowledge of infection trials. 

After the training course, no respondents selected the “basic knowledge” option.  

 

The respondents’ answers showed very positive feedback of the course. 88% agreed or 

strongly agreed that the duration of the course was good, 100% agreed that the procedure for 

registration was clear and simple, and 92% agreed that the information leaflet about the 

course was informative and visually attractive. 96% agreed or strongly agreed that the 

communication of the course (programme, announcements) was good and 88% that the 

information at the start of the course was clear. The main conclusion from this feedback is 

that future AQUAEXCEL2020 and AQUAEXCEL3 training courses should follow the steps 

taken for this infection trials course in terms of registration, course duration, promotional 

leaflet and communication.  

 

The training course achieved a very successful grade from the respondents, with 44% 

awarding it the highest grade (excellent) and 30% awarding it a grade of good; totalling 74%. 

No participants rated the course poor or below average.  

 

Some examples of reasons for the excellent grades were: 

 

• “Great DTU facilities. Trainers and lecturers were well prepared and knowledgeable. 

I got a lot information on how to plan and perform infection trials with aquatic 

animals. I appreciated also the lectures of companies (transfer of research into the 

practice). I made new contacts and friends from different fields (researchers, 

academics, veterinaries, PhD students, technicians from companies).” 

• “I was really happy about the level of expertise provided and also the work put into 

arranging the course flow.” 

• “The content of the course was great, and all the lecturers were extremely 

knowledgeable in their field, which is fantastic.” 

 

Respondents were also very positive about the mini industry seminar. 90% reported that it 

was either a good or excellent opportunity to exchange with industry professionals. This 

emphasises the importance of including a mini industry seminar in all AQUAEXCEL2020 

training courses and the value participants place on this aspect of the course.  

 

When deciding to enrol for the training course, 92% respondents valued course content as a 

very or extremely important factor. 62% valued the course trainers as a very or extremely 

important factor, 69% valued the course as free to enrol as a very or extremely important 

factor and, 62% valued the course organisers as very or extremely important.  
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The best things about the training course which were mentioned by participants in the survey 

included: 

• “Course was very interactive. Organizers were so kind and managed very well.” 

• “I really appreciated the broad community of people researchers, PhD students, 

academics, company workers, technicians, veterinaries. That was nice to discuss the 

topic from various points of view.” 

• “Nice team for the organization” 

• “Good methods of teaching overall” 

• “Impressive facility and its presentation” 

• “Strong knowledge of teachers and they are all eager to share” 

• “Seminar (interesting speakers)” 

 

Areas were there were suggestions for improvement for future AQUAEXCEL2020 training 

courses included:  

 

• More practical work 

• Change to the approach to the statistics (specific to this AQUAEXCEL2020 training 

course) 

 

For future infection trials courses participants suggested the following topics:  

• Safety requirements 

• Pathogen’s conservation, cultivations, quantification, routine virulence testing 

• Short overview of genetics challenge that focus on heritability of pathogens resistance 

 

The overall results from the online survey show that the vast majority of participants were 

very satisfied with their experience and increased their knowledge of planning and conducting 

experimental infection trials. 78% of respondents indicated that they would be interested in 

attending a follow-up course. 91% said that they would recommend this course to a fellow 

student/colleague. The survey results demonstrate how worthwhile and beneficial the 

participants found the course and how it has successfully increased infection trials knowledge 

in the aquaculture industry.  
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Glossary 

 

AQUAEXCEL2020: AQUAculture Infrastructures for EXCELlence in European Fish Research 

towards 2020 

 

DTU: Danmarks Tekniske Universitet 

 

UoS: University of Stirling 

 

NAIK: Nemzeti Agrárkutatási és Innovációs Központ 

 

CSIC: Agencia Estatal Consejo Superior de Investigaciones Cientificas 

 

EAS: European Aquaculture Society 

 

FEAP: Federation of European Aquaculture Producers 

 

EATiP: European Aquaculture Technology and Innovation Platform 

 

DACAD: Dansk Center for Akvatisk Dyresundhed 

  

KU: Copenhagen University
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