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Summary 

Objective: 
The PerformFISH Training and Capacity Building activities aimed to transfer knowledge developed in 

the project that’s well-suited for helping to improve the Mediterranean Marine Fish Farming (MMFF) 

Key Performance Indicators (KPIs) necessary for advancement toward a more innovative and 

sustainable aquaculture sector. 

The series of activities planned to achieve this goal aimed to adopt best practice education approaches 

and use experienced trainers from partner institutions to deliver key PerformFISH knowledge to 

audiences chosen specifically for their technical knowledge and needs. Most importantly, the objective 

of this action was to ensure that the research results being transferred were translated to the practical 

applications present in farming environments to make a measurably impactful difference. 

Rationale: 
PerformFISH is dedicated to ensuring legacy and sustainability of the results foreseen for the project 

and, therefore, recognises that upskilling, knowledge sharing and expediting critical mass is important. 

Education levels can vary greatly by country, farm manager, staff age and gender, or farm structure 

and this can hamper innovation and training. The project’s capacity building actions were therefore 

tailored to industry structure and needs. 

Adapting to the challenges of Covid-19, PerformFISH delivered online remote training and capacity 

building modules spanning the value chain. The topics covered in these respective activities included 

selective breeding, quality indicators and considerations for hatcheries and juveniles, health and 

animal welfare training, feed nutrition, feeding strategies, marketing and consumer preferences and 

KPI benchmarking methodologies and system. The modules varied in format and length in accordance 

with the targeted audience, but all were recorded in order to allow for continuing access to the 

material and knowledge even beyond the lifetime of the project. 

PerformFISH also collaborated with sister project MedAID and the International Centre for Advanced 

Mediterranean Agronomic Studies (CIHEAM) Zaragoza to develop and deliver three full-length, 

rigorous courses – one on new feeds and feeding technologies and two on diagnostics and prevention 

for fish parasite control. The latter two were further adapted into persistent online modules that will 

remain accessible after the end of PerformFISH. 

The project also conducted two events dedicated to the summary of the major PerformFISH results 

and their transfer to appropriate audiences. The first was delivered in a closed workshop coinciding 

with the project’s final annual meeting in June 2022 and targeted the Producers’ Associations and 

other key project stakeholders. The second was the final PerformFISH symposium, which was delivered 

in a dedicated session at Aquaculture Europe 2022 in September 2022 and summarised in Deliverable 

8.9. 

 

Team involved in deliverable writing: AquaTT 
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Introduction 
The PerformFISH project is a large research effort but with an explicit industry-impact focus that has 

required the collaboration of partners from academia, producers’ associations, private and public 

organisations and companies. The transfer of methods, approaches and results from the research to 

MMFF users is a priority of the project and therefore the high-potential key exploitable results (KERs) 

developed by the partners must be packaged in a way that makes them accessible and usable by their 

targeted audiences. Within the project, Task 8.5 served to deliver the training and capacity building 

necessary for ensuring PerformFISH KERs were translated to the practical applications present in 

farming environments to make a measurably impactful difference. 

In the original project planning, the partnership had anticipated holding nine (9) different courses as 

well as a final symposium to transfer knowledge arising from the project to different target audiences. 

These workshops were to target different participants across the value chain with the Producers 

Associations tasked with facilitating the hosting and recruitment for the events, with a particular focus 

on gathering appropriate audiences for the given subjects. Unfortunately, a little over midway through 

the project, many PerformFISH activities were disrupted by the Covid-19 pandemic and the original 

plans for training were among those severely impacted. The prolonged travel bans coupled with delays 

in research results and significant challenges among the industry partners and target audiences 

required an adjustment in the schedule and approach of the training actions. 

As a result of the pandemic PerformFISH adapted its plan for the training and capacity building to be 

entirely remote. The original subjects were retained, and the research partners responsible for each 

developed activities most appropriate to their subject material. The type of training events included 

online courses, remote practical exercises, audience-inclusive meetings and webinars. 

The training course “Practical Application of Modern Genomics in Aquaculture Breeding Programmes” 

was led by HCMR and held on April 8th, 2022, as a one-day webinar covering six topics. 

The training course “Skeletal Malformations” was led by UoC and run as a half-day interactive 

workshop covering two topics on July 7th, 2022. 

The training course “Histology is a go-to for hatchery-fish welfare” was led by UNIUD and run as a half-

day interactive workshop covering one topic on July 13th, 2022. 

The training course “Egg and larval programming as a tool to manipulate aquaculture performance” 

was led by CCMAR and UTH and run as a half-day webinar covering one topic on July 15th, 2022. 

The training programme “Integrated Health and Welfare Management in Sea Bream and Sea Bass 

Aquaculture” was led by UAB, Skretting ARC and UNIBO and divided into two distinct modules. The 

first module was titled “Specialised Case Study Discussions on How to Manage a Health Issue on a Sea 

Bass/Sea Bream Farm” and was run as three short mock case studies on March 25th, April 15th and April 

29th, 2021. The second module was titled “Practical Short Training Courses on Diagnostics of Sea Bass 

and Sea Bream Diseases” and was run as three half-day workshops on April 7th, 20th and 28th, 2021. 

The training course “Nutrition and Feeding in Seabream and Seabass Production” was led by ULPGC, 

CSIC, HCMR, SINTEF and SPAROS and run as a two-day webinar on June 21st and 22nd, 2022. The first 
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day was titled “Threshold of nutritional quality of feeds” and covered seven topics. The second day 

was titled “Tools to improve feeding and husbandry” and also covered seven topics. 

The training course “Demonstration of nutritional tools to assist fish farmers on feed management” 

was led by SPAROS and run as a short workshop and demonstration on July 6th, 2021 and covered both 

the FEEDEST and FEEDNETICS tools. 

The half-day interactive webinar “A revised Code of Conduct for the Mediterranean fish farming sector 

- associated KPIs to monitor the implementation of the CoC” was led by FGM, AVRAMAR, UNIBO and 

EUROFISH and covered three distinct topics: the Code of Conduct, KPIs to monitor the implementation 

of the Code of Conduct and the Reinforcement of the marketing of European sea bass and sea bream 

products. The webinar was held on October 6th, 2022. 

PerformFISH also collaborated with sister project MedAID and the International Centre for Advanced 

Mediterranean Agronomic Studies (CIHEAM) Zaragoza on three advanced training courses. The 

training course “Diagnostics and Prevention for Fish Parasite Control in Aquaculture” was led on the 

PerformFISH side by UAB, Skretting ARC and HCMR and run as an in-person event from October 21st 

to the 25th, 2019. This was subsequently divided into two distinct online courses titled respectively 

“Parasitic Diseases Prevention, Remediation & Mitigation” and “Parasitic Disease Management”. The 

last collaborative advanced course was titled “New feeds and feeding technologies in aquaculture” 

and was run as eight (8) online sessions incorporating lectures and practical work from June 14th to the 

18th and June 21st to the 23rd, 2021. 

At the PerformFISH Fifth Annual Meeting the full day of June 17th, 2022, was dedicated to a workshop 

for partnership stakeholders covering KERs from across the entire project. This workshop offered 

presentations on 13 topics and was open only to PerformFISH partners and associated third-party 

stakeholders. 

A final PerformFISH symposium focussed on delivering the most industry-relevant KERs to key sector 

stakeholders was held as a full-day parallel session in Aquaculture Europe on September 29th, 2022. 

This symposium featured a spotlight presentation on the PerformFISH KPIs and KPI system led by ISPRA 

and included a live demonstrative walk-through of the online system. The symposium has been 

reported on separately and specifically in Deliverable 8.9. 
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Training Course - Practical Application of Modern Genomics in 
Aquaculture Breeding Programmes 

Pre-course activities 
Through March 2022 PerformFISH advertised for the training course on the Practical Application of 

Modern Genomics in Aquaculture Breeding Programmes across Twitter, the project website, the 

project intranet (Basecamp) and LinkedIN. These advertisements included links to the webinar agenda 

and requests for interested attendees to complete a registration form.  

 

Figure 1: This sample tweet from March 16th garnered 35 engagements (active clicks on the tweet 
or links therein). 

The meeting was targeted at Industry experts with an intermediate to high level of experience in fish 

management (particularly European sea bass and gilthead sea bream) in aquaculture settings who are 

currently running or interested in running breeding programmes for fin-fish aquaculture. This target 

was successfully met, as the registration form accrued 156 interested participants, of whom: 

• 43.1% were “just interested in the subject for now” 

• 24.2% were “interested in running a breeding programme” 

• 21.6% were currently “running a breeding programme”. 
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Figure 2: Breakdown of participant interest in the area. The remaining portion largely consisted of 
respondents involved in academic pursuits. 

The majority of the participants were familiar to some extent with genetics or genomics, with only 

1.9% describing themselves as “not familiar at all” and 18.2% “not very familiar”. 

 

Figure 3: Familiarity with genetics or genomics, with 1 being "not familiar at all" and 5 being "very 
familiar". 

The webinar had a global audience, although the majority of attendees were from France, Greece, 

Italy, Portugal, Spain and India. 
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Figure 4: Attendee breakdown by location. 

Course activities 
The genomics training course was held on April 8th, 2022, from 09.30-16.00 CEST. Run as an open 

webinar, the programme consisted of three presentations in the morning and three presentations 

after lunch. Both the morning and afternoon session concluded with a dedicated question and answer 

session. 

The course included: 

• A welcome session introduced by the lead organiser Costas Tsigenopoulos, HCMR 

• Genetic and modern Genomic approaches in aquaculture, presented by Costas Tsigenopoulos, 
HCMR 

• The bases and constraints of selective breeding, presented by Marc Vandeputte, INRA 

• Implementing parentage assignment and genomic selection: methods and importance, 
presented by Sara Faggion, UNIPD 

• Genetics of efficiency traits (FCR, disease resistance, fillet yield), presented by Marc 
Vandeputte, INRA 

• Incorporation of GxE in the genetic evaluation of fish broodstock, presented by Dimitris 
Chatziplis, IHU 

• Selecting for disease & parasite resistance with emphasis on the European sea bass, presented 
by Stavroula Oikonomou, IHU 
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Figure 5: A screenshot from the training, which is available online: https://youtu.be/bYxaoNe8meU. 

Post-course activities 
After the session was concluded, AquaTT distributed a post-event survey to attendees. Although the 

response rate was very low (only 15 respondents), the feedback was highly positive, with 14 of 15 

respondents to that question saying the course met or exceeded their expectations (the lone response 

indicating it did not meet their expectations failed to provide clarifying remarks despite being 

prompted to do so). 

 

https://youtu.be/bYxaoNe8meU


D8.8: Training and Capacity Building 

12 
  

 

 

Figure 6: The responses indicated attendees found the format, material and lecturers to be generally 
very good or excellent. 

 

 

Figure 7: Responses to questions where 1=very dissatisfied and 5=very satisfied. 

Perhaps most importantly, all respondents found there to be some applicability to their jobs, with 10 

stating they would use some of what they learned and 5 stating that what they learned will actively 

influence and inform their working methods. 
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The course has been made available on the project YouTube channel and will be linked from the 

PerformFISH training page. 
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Training Course – Three Training Courses on Hatchery-Focussed 
Juvenile Quality and Growth Potential  

Pre-course activities 
Through June 2022 PerformFISH advertised for three training courses on Hatchery-Focussed Juvenile 

Quality and Growth Potential across Twitter, the project website, the project intranet (Basecamp) and 

LinkedIN. These advertisements included links to the webinar agenda and requests for interested 

attendees to complete a registration form. 

 

Figure 8: This sample tweet received 41 engagements. 

These training events were each distinct from one another (attendees were free to choose to 

participate in as many or few of them as they liked), however due to their connected overall theme 

and organisation (all were organised by CCMAR and UTH) they were advertised together. The 
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registration form for these events allowed respondents to select which of the courses they wanted to 

attend. 

The specific courses being offered were: 

• Skeletal Malformations (July 7th) – a half-day workshop style meeting led by UoC 

• Histology is a go-to for hatchery-fish welfare (July 13th) – a half-day workshop style meeting 
led by UNIUD 

• Egg and larval programming as a tool to manipulate aquaculture performance (July 15th) – A 
quarter-day webinar led by CCMAR and UTH 

 

The two workshop style events both targeted smaller audiences comprised of hatchery managers and 

quality-control personnel. The webinar was advertised as a more open event and targeted scientists, 

R&D managers and quality-control personnel. The registration form shows that although the audience 

occupation profile did not change greatly between the three courses, the prevalence of hatchery 

operators, nutritionist/veterinarians and quality control personnel confirms that overall the target 

audiences for these training modules was indeed met. The breakdowns by course are shown below: 

Skeletal Malformations – Audience Occupation 

 

Histology – Audience Occupation 

 

Studying or Researching aspects of aquaculture, fish health or similar topics 21

Involved in the operation or management of a fin-fish hatchery 19

Studying or Practicing as a fish nutritionist or veterinarian 11

Involved in quality control in fin-fish aquaculture 11

Hatchery feed producer 1

Quality Controller in Aquaculture Hatchery 1

Fish Fed Industry 1

Technical Area 1

Consultant 1

Monitoring hatcheries and farms 1

(blank)

Grand Total 68

Row Labels Count of I am currently: 

Studying or Researching aspects of aquaculture, fish health or similar topics 24

Involved in the operation or management of a fin-fish hatchery 16

Studying or Practicing as a fish nutritionist or veterinarian 11

Involved in quality control in fin-fish aquaculture 10

Hatchery feed producer 1

Quality Controller in Aquaculture Hatchery 1

Fish Fed Industry 1

Technical Area 1

Consultant 1

Monitoring hatcheries and farms 1

(blank)

Grand Total 67
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Egg and larval programming – Audience Occupation 

 

The three courses pulled a highly international audience, although Greece and Spain were the top 

sources of attendees. This range may be attributed to the fact that the training has transferability to 

areas beyond just the Mediterranean. 

 

Figure 9: Host country of registrants to any of the three connected courses. 

Row Labels Count of I am currently: 

Studying or Researching aspects of aquaculture, fish health or similar topics 23

Involved in the operation or management of a fin-fish hatchery 22

Studying or Practicing as a fish nutritionist or veterinarian 12

Involved in quality control in fin-fish aquaculture 11

Quality Controller in Aquaculture Hatchery 1

Fish Fed Industry 1

Responsable de Reproductores 1

Hatchery feed producer 1

Consultant 1

Technical Area 1

Blue bio economy 1

Monitoring hatcheries and farms 1

(blank)

Grand Total 76
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Course activities 
Skeletal Malformations 

The skeletal malformations training course was held on July 7th, 2022, from 10.00-13.00 CEST. Run as 

an interactive training exercise, the programme consisted of a presentation by Giorgos 

Koumoundouros, UoC, titled “Skeletal abnormalities in commercial marine finfish hatcheries. Any 

news? - Old news, bad news, good news” which introduced the key topics and results and provided 

the foundation of knowledge for the second part of the training. 

This was followed by a practical case study delivered by Alice Printzi called “Quality control on larval 

samples Caudal fin”. This case study served to introduce the attendees to the type of practical training 

they would conduct.  

 

Figure 10: Alice Printzi introduces the case study. 

The practical training portion of the module was delivered via the online portal Socrative. It consisted 

of two portions, the first of which was a 20-question multiple choice quiz in which students were 

expected to use the knowledge from the training to reject or accept fish based on the levels of 

abnormalities they were able to identify. 
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Figure 11: Introduction to the first training exercise. 

The second portion of the training required the attendees to take more in-depth looks at five larval 

samples and deliver a full quality assessment using an excel template provided by the instructors.  
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Figure 12: Screenshots from the explanation of how to complete the second exercise. 

 

Histology is a go-to for hatchery-fish welfare 

The Histology is a go-to for hatchery-fish welfare course was run on July 13th, 2022, from 10.30-11.30 

CEST as a short introductory module with a Q&A session. Although one of the shorter workshops, this 

training was dedicated entirely to introducing students to the Multiparameteric Semiquantitative 

Scoring System (MSSS), a histological tool to evaluate larval and juvenile quality. 

Delivered by Paola Beraldo, UNIUD, the workshop emphasised the practical application of the 

knowledge within industry practices. This was accomplished through clear visuals, step-by-step walk-

through of the sampling and analysis procedure and key practical considerations for each step of the 

methodology. It concluded with explanations of where to find further information on the topic. 

 

Figure 13: Screenshot from the detailed demonstration of the steps required for proper tissue 
collection and fixation. 
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Egg and larval programming as a tool to manipulate aquaculture performance 

The egg and larval programming as a tool to manipulate aquaculture performance training was held 

on July 15th, 2022, from 13.00-15.30 CEST. The event was run as a standard webinar, with participants 

encouraged to pose questions as they arose through a dedicated Q&A chat function that the 

presenters would each address at the end of their section. The webinar was co-organised by CCMAR 

and UTH. 

Beyond the introduction, which was delivered by Deborah Power, CCMAR, the webinar covered several 

topics in depth: 

• Epigenetic biomarkers for sea bass larviculture, presented by Francesc Piferrer, ICN-CSIC 

• Molecular and phenotypic modifications induced by thermal regime during early 
development, presented by project coordinator Katerina Moutou, UTH 

• Thermal imprinting in the hatchery and adult fish quality, presented by Deborah Power, 
CCMAR 
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Figure 14: Screenshots from the training on using egg and larval programming as a tool to 
maniupulate aquaculture performance. 
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Post-course activities 
As with the pre-course activities, a single post-course survey was distributed to all registrants of any of 

the three juvenile quality and growth potential courses and included a question to confirm which of 

the courses they attended. This survey attempted to gather more respondents by requiring attendees 

to complete it in order to receive a certificate of attendance, resulting in 22 respondents who were 

fairly evenly distributed across the three courses (with most attending multiple). 

 

Figure 15: Respondents by course. 

The courses all received highly positive feedback regarding their format, quality of material and 

aptitude of lecturers: 

Skeletal Malformations 

 

Figure 16: Review of skeletal malformations. 

Histology is a go-to for hatchery-fish welfare 

 

Figure 17: Review of histology course. 
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Egg and larval programming as a tool to manipulate aquaculture performance 

 

Figure 18: Review of egg and larval programming course. 

Across the entirety of the three training courses, all but one respondent stated that some or all of the 

training would be highly relevant to their current work. 
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Training Course – Specialised Case Study Discussions on How to 
Manage a Health Issue on a Sea Bass/Sea Bream Farm 
The WP3-focussed training on Integrated Health and Welfare Management in Sea Bream and Sea Bass 

Aquaculture was divided into two distinct courses, the first of which was the training module titled 

“Specialised Case Study Discussions on How to Manage a Health Issue on a Sea Bass/Sea Bream Farm”. 

Pre-course activities 
Ahead of the Module 1 training activities PerformFISH advertised for the free training course series 

through Twitter, LinkedIn, the project Basecamp and the PerformFISH website, acquiring 31 registered 

applicants. As the training workshops required the participants to review material ahead of time and 

attend with a prepared analysis and discussion, the size of these workshops was restricted to 10 

participants per event. 

 

Figure 19: This sample tweet received 55 engagements. 

Due to the high-intensity nature of this training, the moderators reviewed the application forms ahead 

of time to screen for the desired target audience, which was experts with an intermediate-high level 

of experience in health and welfare management of sea bream and sea bass in aquaculture settings, 

including veterinarians, on-farms health and welfare technicians and farm health managers. 

Ahead of each training session, the accepted participants were sent mock cases based on real 

situations in sea bream and sea bass health and disease management designed by the organising team. 

The participants were then expected to return in advance (with the expectation to then present in the 

session) their own proposed recommendations or proposed solutions for each case. 
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Course activities 
The three module one training workshops were held on March 25th, April 15th and April 29th, 2021, 

each from 17.00-18.30 CET. Each iteration required the attendees to review the mock case study sent 

to them ahead of time and prepare a presentation and recommended solutions to deliver at the 

workshop. Each workshop was moderated by Francesc Padrós, UAB, Maria Constenla, UAB and Carlos 

Zarza, Skretting ARC. 

 

 

Figure 20: Sample diagram from one of the case studies distributed to the participants ahead of time. 
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In order encourage the free exchange of ideas and not discourage novel but potentially inadvisable 

theories on the part of the attendees, these sessions were not recorded. The case discussions used for 

each of the workshops are available in Annex III. 

 

 

Figure 21: Participants to each of the three courses. 

Post-course activities 
After the conclusion of the training the attendees were asked to complete a short survey on the 

format, content and quality of the course. All respondents to each of the three surveys said they would 

recommend the course to a colleague and each workshop received high marks in satisfaction. The 

quantity of responses was low, as the size of the audiences was intentionally limited, however the 

qualitative responses provided strong evidence of the value of the courses. Each respondent was asked 

to describe their learning experience in “Twitter” style 280 characters or less. Some of the responses 

were: 

• Very informative and great opportunity to learn from experts. 
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• It has been a very enriching and friendly chat between colleagues where I think we have all 
learned something from each other. [Francesc Padrós] is an excellent energizer and makes 
everything flow. 

• I've just finished training session by @PerformFISH about how to manage a health issue on a 
fishfarm and I loved it! I felt like in a mini congress with everyone sharing their own ideas, I 
really miss those days.. So, let's start a thread: How much money would you accept to manage 
an outbreak of Amyloodinium? 

• Good communication and learning from peers reviewing a common practical fish health 
problem. Excellent exercise to review RAS design issues, something way more common and 
overseen in the Mediterranean than what it should be. 

• Complete information, very practical and realistic approach, interactive, multi-task contain. 
Only improvement suggestion: provide with the case material with longer anticipation to allow 
a better preparation, due to the usual working overload of the attendees. 

• Accessible, friendly, informative and very useful. 
• It was a great opportunity to talk face to face with some of the giants of aquaculture and other 

colleagues.   
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Training Course – Practical Short Training Courses on Diagnostics of 
Sea Bass and Sea Bream Diseases 
The WP3-focussed training on Integrated Health and Welfare Management in Sea Bream and Sea Bass 

Aquaculture was divided into two distinct courses, the first of which was the training module titled 

“Practical Short Training Courses on Diagnostics of Sea Bass and Sea Bream Diseases”.  

Pre-course activities 
Ahead of the Module 2 training activities PerformFISH advertised for the training course series through 

Twitter, LinkedIn, the project Basecamp and the PerformFISH website, acquiring 80 registered 

applicants. Initially, the organisers had planned to limit the size of these online meetings to 40 

participants each, however a decision was made to change the format to a webinar in order to facilitate 

the higher-than-anticipated interest, and in the end the training seminars attracted 67, 55 and 48 

attendees, respectively. 

 

Figure 22: This sample tweet received 36 engagements. 

The three training courses of this module were advertised together but although it was recommended 

that attendees participate in all three, it was not mandatory. This training was designed for participants 

with a basic-intermediate level of expertise in fish diseases and a strong interest in diagnostics, 

including farm technicians, veterinarians, research fellows and PhD students. Breakdowns of the 

occupations for the three courses suggests this target was well-met. 
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Figure 23: Attendees by background. 

Course activities 
Led by UNIBO, this module was delivered through three distinct sessions held on April 7th, April 20th 

and April 28th, 2022, all from 15.30-18.00 CET. The sessions were titled: 

• Diagnostic approach to the main infectious and parasitic diseases of seabass and seabream in 
the Mediterranean area  

• Diagnostic approach to parasitic diseases of seabass and seabream 

• Diagnostic approach to viral and bacterial diseases of seabass and seabream 

The training courses were all led by the following experts from UNIBO: 
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• Maria Letizia Fioravanti 

• Monica Caffara 

• Andrea Gustinelli 

• Daniela Florio 

• Sara Ciulli 

The first session covered anamnesis and data recording, sample selection and collection for diagnostic 

purposes, sample preservation and delivery, necropsy and integrated approach for a correct 

(differential) diagnosis, basic diagnostics for parasitology, bacteriology and virology. 

The second session covered post-mortem techniques for parasites detection and proper preservation 

procedures for different diagnostic purposes, morphological identification of main ectoparasites and 

endoparasites of seabass and seabream, molecular techniques for detection and identification of 

specific parasites of seabass and seabream. 

The third session covered viral isolation in cell cultures, molecular detection and identification of 

nervous necrosis virus, Betanodavirus (RT-PCR, Multiplex RT-PCR, real time RT-PCR) and lymphocystis 

diseases virus 3, Lymphocystivirus (PCR, nested PCR, real time PCR), isolation and identification of 

Vibrio anguillarum, V. harveyi, Photobacterium damselae subsp. piscicida, Tenacibaculum maritimum 

and mycobacteria antibiotic sensitivity testing. 

Post-course activities 
After the conclusion of each training seminar the attendees were asked to complete a short survey on 

the format, content and quality of the course. A little over half of attendees completed the post-event 

survey for the first session, while a little under half completed it for the second and third sessions. 

Results for the sessions are below: 

Diagnostic approach to the main infectious and parasitic diseases of seabass and seabream in the 

Mediterranean area 

The course was very well rated with ~94% giving it above average or top marks for satisfaction. 

Participants notably found the course easy to understand and the majority found the content to be 

both abundant and valuable. This was further supported by the responses to the question of 

applicability to the audience’s existing work, where all but one respondent reported the knowledge 

would be useful, with 45% stating it would actively influence and inform their work. 
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Figure 24: Review of the training courses on the main infectious and parasitic diseases of seabass 
and sea bream. 

Among the comments received on the course, attendees noted: 

• Great learning experience, an opportunity to reconnect with the main pathology-related 
problems in Mediterranean aquaculture. 

• Excellent course! I would suggest it without doubt! I am looking forward to participating in 
other courses of PerformFISH as well. 

• Excellent opportunity to gain insight regarding diseases of Seabass and Seabream! 

• This session was very useful.  An essential introduction about different pathogens including 
viruses, bacteria and parasites. Techniques were shown to carry out a suitable sampling for 
subsequent diagnosis. The course ended with a really good practice, where it was possible to 
observe the ideal way to take samples of different tissues. 

• Despite the limitations imposed by the pandemic situation, practical format was very creative 
and useful, especially the explanation of fish sampling. 

Diagnostic approach to parasitic diseases of seabass and seabream 

The course was very well rated with all respondents giving it above average or top marks for 

satisfaction. Participants generally found the course valuable, containing a good amount of 

information and easy to understand. This was further supported by the responses to the question of 

applicability to the audience’s existing work, where all reporting the knowledge would be useful, with 

25% stating it would actively influence and inform their work. 

 



D8.8: Training and Capacity Building 

32 
  

 

 

Figure 25: Review of the course on a diagnostic approach to parasitic diseases. 

Among the comments received on the course, attendees noted: 

• I highly recommend these classical and molecular lanoratory icththyopathological methods in 
modern aquaculture, directed by experts...on land, sea, semi-intensive, intensive, cages etc. 

• First of all thank you so much for this opportunity. This course is very useful to me and helped 
to improve my career growth. I got lot of learning from the course. 

Diagnostic approach to viral and bacterial diseases of seabass and seabream 

The course was very well rated with all respondents giving it above average or top marks for 

satisfaction. Participants generally found the course very valuable, containing a good amount of 

information and easy to understand. This was further supported by the responses to the question of 

applicability to the audience’s existing work, where all reporting the knowledge would be useful, with 

62.5% stating it would actively influence and inform their work. 

 

 

Figure 26: Review of the course on a diagnostic approach to viral and bacterial diseases. 

Among the comments received on the course, attendees noted: 

• Very informative within short duration of the training! 

• I was looking for marine finfish health management course. I found this it timely and very 
useful for me. 
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• A lot of practical information of a variety of items. Lots of information per unit of time, and not 
overwhelming because of that! 

• It is not so common provide a free access to data and lectures such that showed during 
PerformFISH webinars. Deeply grateful to have been part of it. 

• Do you remember your face the first time you discovered sci-hub? (sorry not sorry). So, kind 
of that feeling came back today through this session. Great learning experience, 200% 
applicable to my daily routine of my work, thanks PerformFISH. 

The full recordings of the three training courses are available on the project’s YouTube channel and 

links to these are provided in the training page of the PerformFISH website. 
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Training Course – Nutrition and Feeding in Seabream and Seabass 
Production 

Pre-course activities 
Through May 2022 PerformFISH advertised for the training course on Nutrition and Feeding in 

Seabream and Seabass Production across Twitter, the project website, the project intranet (Basecamp) 

and LinkedIN. These advertisements included links to the webinar agenda and requests for interested 

attendees to complete a registration form.  

 

Figure 27: This sample tweet received 36 engagements. 

The marketing for this fully open training webinar was targeted to fish farmers, students/researchers 

interested in aquaculture nutrition, feed formulators and producers and aquaculture veterinarians. 

Interested participants were asked to fill out a registration form, which yielded 357 registrants from 

70 countries. 
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Figure 28: The countries listed on the right are the 12 most represented and are in order on the pie 
chart. 

Further examining the breakdown of the attendees, the target audience groups were met. Although a 

significant proportion (56%) of the registrants were students or researchers, over 31% were actively 

involved in the rearing of fish or production of feed. Over 8% of respondents were students or 

practitioners for veterinarian or nutritional sciences. The remaining cohort included quality control 

managers, sales managers, vocational training and ingredients production. 

 

Figure 29: The group studying or practicing as fish nutritionists/veterinarians (in orange) was about 
8%. 

Course activities 
The two-day webinar was co-organised by ULPGC and CSIC and included lectures by PerformFISH 

experts from these two organisations as well as HCMR, SINTEF and SPAROS. The webinar was held 

from 9.15-16.00 CEST on both June 21st and June 22nd, 2022. 
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The first day consisted of two blocks of lectures, each followed by a Q&A session for the audience, who 

were able to submit questions throughout the event through a dedicated Q&A chat. The second day 

included a third block of lectures and Q&A session, followed by a presentation on a biomass estimation 

system and a practical case study on fish length estimation. The afternoon of the second day provided 

further training on the SPAROS decision support tool FEEDEST, the first training of which had been 

previously delivered on July 6th 2021. 

Aside from the welcome session, which was delivered by Daniel Montero, ULPGC, the topics covered 

included: 

• Recommended dietary levels of minerals for sea bream, David Dominguez, ULPGC 

• Recommended dietary levels of vitamins for sea bream, David Dominguez, ULPGC 

• Altered patterns of intestinal gene expression by vitamin nutritional status in sea bream, 
Jaume Pérez-Sánchez and Josep Calduch-Giner, CSIC 

• Recommended dietary levels of minerals for sea bass, Eleni Foudoulaki and Ioannis Nengas, 
HCMR 

• Novel raw materials in commercial diets for seabream, Marta Carvalho, ULPGC 

• Novel raw materials in commercial diets for seabass, Eleni Foudoulaki, HCMR 

• Is it possible to minimizing the negative effects of antinutrients in plant-based diets for 
European sea bass juveniles? Henry Morgane and Fountoulaki Eleni, HCMR 

• Conditioning of Farmed Species to Novel Feeds to Improve Feed Utilisation, Growth and Fish 
Health, Serhat Turkmen, ULPGC 

• Evaluation of skeleton anomalies in Mediterranean fish, David Dominguez, ULPGC 

• Development of an Accurate System for Biomass and Fish length Estimation, Nikos 
Papandroulakis, HCMR and Christian Schellewald, SINTEF 

• Practical cases: Fish length Estimation, Nikos Papandroulakis and Dimitris Voskakis, HCMR 

• FEEDEST: a decision support tool for optimal bream and bass feeding, Tomé Silva, SPAROS 

• Practical cases: Use of FEEDEST integrated with a prediction tool for Aquafeed benchmarking, 
Ana Nobre, SPAROS 

• Current challenges on aquaculture farms, Juan Fernández Aldana, APROMAR 

Post-course activities 
After the conclusion of the webinar, the attendees were asked to complete a post-event survey, which 

was fully completed by 77 respondents. Encouragingly no respondents found the format, quality of 

material or lecturers to be below average and the majority found the quality aspects to be at least very 

good. Correspondingly the greater proportion of attendees were satisfied or very satisfied with the 

amount of information, value of information and ease of understanding. 
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Figure 30: Overall feedback on the course. 

The attendees overwhelmingly found the material to be of at least some use to their work, with only 

four respondents saying it was applicable. Nevertheless, 100% of the survey respondents said they 

would recommend the course to their colleagues. 

 

Figure 31: Respondent survey on applicability. 

Among the comments received on the course, attendees noted: 

• I am so pleased by attending this informative course, I am working in a fish farm company, and 
this course will be very useful. 

• I have a basic understanding of dietary levels of minerals and vitamins for sea bream. Besides, 
the lessons about raw materials in commercial feed were so useful for me, especially the 
answer to the question plant-based inside feed will affect nutrition or not. Finally, practice 
time helped participants recognize the challenges and find out the solution for the feed 
industry in the future. Thank PerformFISH has designed this training program. 

• The course gave much information regarding microelements, proteins and alternative fatty 
acids use in fish nutrition. 

• The training was well delivered, and the speakers knew what they were talking about. Only 
drawback is that the training is long and falls during work hours. I had to work and join the 
training at the same time so I couldn't get the best from all the sessions except a few where I 
have my full attention. 

• It allowed me to understand that despite the largely use of some species, there is still a lot to 
understand about their requirements, so we can continue to be enthusiastic and positive, 
because there is a lot to discover! 

• Comprehensive experience of new research methods and results by experts in the field. 

• Finding other sustainable raw materials for feed and trying to find a way or biomass estimation 
were the most important topic for me, this gives me an idea on how things may evolve. 

• By attending this training course, I got the idea prevailing in current feeding practices especially 
the sea bream both in physiology and anatomy. The application of more molecular level tools 
for understanding the growth of this species especially the PCR. 
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• Different examples and little puzzle pieces that all together compose a very satisfying image. 
A complete and discussed deeply webinar built around a pivotal topic. 

The full recordings of this webinar have been made available on the PerformFISH YouTube channel, 

which are linked through the PerformFISH website’s training page. 
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Training Course – Demonstration of nutritional tools to assist fish 
farmers on feed management 

Pre-course activities 
Through June 2021 PerformFISH advertised for the training course on nutritional support tools across 

the project website, the project intranet (Basecamp) and LinkedIN, with a final reminder 

advertisement put out through Twitter. This training was closed to the PerformFISH partnership and 

producers from the associated producers’ associations, therefore the primary advertisement was 

through e-mails distributed by the Producers’ Associations. Interested participants were asked to 

register for the course through a Zoom registration form. 

 

Figure 32: Template of the e-mail that was distributed by the workshop organiser to each of the 
representatives of the PerformFISH Producer's Association partners. 

27 applicants submitted registrations of which 18 were approved for participation, representing in 

even numbers Producers’ Association members from Greece, Spain and Croatia. It’s important to note 

that previous to this dedicated training event, SPAROS had delivered similar content at a workshop 

titled “Evaluating feeds and feeding strategies with FEEDNETICSTM” at the Aquafarm Show 2020 which 

took place in Podernone, Italy on February 20th, 2020. Many of the Italian producers would have 

received the information at this event which may explain their lack of participation in the 2021 training. 

Additionally, the tools were later presented to Portuguese users through the XX s eminário de 

aquacultura da APA in Matosinhos, Portugal on September 30th, 2021. 
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Course activities 
The short training session was organised by SPAROS and aimed primarily to demonstrate the 

applicability and function of the FEEDNETICS and FEEDEST decision support tools for the target users. 

The workshop took place on July 6th, 2021, from 15.00-16.00 CEST. 

The training began with an introduction to the context of the development of the tools within 

PerformFISH by Santiago Cabaleiro, CETGA, followed by the overview and demonstration of the tools 

and the PerformFISH action plan for their implementation delivered by Ana Nobre, SPAROS. The 

remaining time was dedicated to an interactive Q&A session to allow the users time to ask highly 

specific questions and the presenters to further demonstrate the tools as needed. This section was led 

by Luís Conceição, SPAROS. 

At the conclusion of the event, SPAROS announced they were offering 10 free trials to interested 

companies. These trials would permit the users to set specific goals (such as evaluating different feeds 

or benchmarking sites with different temperature profiles), calibrate the user settings based on 

existing feeding regimes, farming conditions and harvest size and receive a full analysis of the 

prediction results including FCR and growth rate, time to reach harvestable weight, N and P waste and 

fish composition. In return SPAROS asked that trial participants submit feedback in order to further 

refine the tools. 

Post-course activities 
After the conclusion of the training, a sanitised recording was made available on the PerformFISH 

YouTube channel and linked from the Feeds and Feeding page of the project website. 
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External Collaboration – Joint Training Courses “Diagnostics and 
Prevention for Fish Parasite Control in Aquaculture" and “New 
Feeds and Feeding Technologies in Aquaculture” 
In addition to the training and capacity building activities organised and run fully within the 

PerformFISH architecture, key exploitable results were also transferred through two advanced training 

courses developed in collaboration with sister projects and third-party institutions.  

Diagnostics and Prevention for Fish Parasite Control in Aquaculture 
The first of these was the Advanced Training Course “Diagnostics and Prevention for Fish Parasite 

Control in Aquaculture”, which was held in Zaragoza, Spain, from October 21st-25th 2019. PerformFISH 

collaborated on this event with the International Centre for Advanced Mediterranean Agronomic 

Studies (CIHEAM), the Mediterranean Agronomic Institute of Zaragoza (IAMZ), the University of 

Zaragoza and the H2020 projects ParaFishControl and MedAID.  

The course was attended by 25 aquaculture experts from 13 countries, including research, policy and 

industry representatives. The primary objective of the course was to provide integrated information 

on fish parasites affecting marine and freshwater farmed fish in the Mediterranean region, focusing 

on the most recent findings on the main parasitic diseases, diagnostic methods, disease assessments 

and preventive and control measures. 

Due to the success of this in-person event, the MedAID project further developed this training into two 

online courses that remain publicly accessible: 

• Parasitic Diseases Prevention, Remediation & Mitigation, led by Francesc Padrós, UAB and 
Carlos Zarza, Skretting ARC 

• Parasitic Disease Management, led by George Rigos, HCMR 

Both courses are available in English, Spanish and French. These courses are also accessible through 

the PerformFISH training webpage. 

 

 

http://www.medaid-h2020.eu/index.php/fishparasites/
http://www.medaid-h2020.eu/index.php/fishparasites/
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Figure 33: Introductory banners for the two online courses derived from the original in-person 
training in Zaragoza. 

New Feeds and Feeding Technologies in Aquaculture 
The second collaborative course was the advanced online training course “New Feeds and Feeding 

Technologies in Aquaculture”, which included 8 sessions held online from June 14th-18th and 21st-23rd, 

2021. The course was held online, with lectures and practical work delivered in live sessions by highly 

qualified lecturers from research centres, universities and private companies in different countries. 

PerformFISH collaborated on this course with The Mediterranean Agronomic Institute of Zaragoza 

(CIHEAM Zaragoza) the H2020 projects MedAID and NewTechAqua. 

 

Figure 34: As with PerformFISH-organised training, collaborative workshops were also advertised 
through PerformFISH and partner social media and other channels. 

This course gave an overview of both the existing and upcoming feed ingredients, what factors should 

affect the choices of feed and how feeding strategies and technologies are improving. The course 
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emphasized particular aspects of Mediterranean species and production conditions. Participants were 

trained in order to: 

• Better understand the importance of the use of new ingredients and new formulations. 

• Acknowledge the main challenges in feed production. 

• Better use feeds, feeders and fish feeding monitoring. 

• Recognize the impact of customers’ preferences and the legal framework in feed production. 

• Design feeding trials to better adapt feeds and feeding to the farm conditions and production 
systems. 
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Training Courses – KPIs, KPI benchmarking system and OWIs 
Much of the successful transfer of the PerformFISH KPIs and KPI benchmarking system was predicated 

on garnering buy-in from the MMFF sector. This effort was also closely tied into the Operational 

Welfare Indicators (OWIs), which were also developed by ISPRA through WP7 activities. For this reason 

the training and capacity building activities were dispersed across several activities targeting key 

stakeholders within the sector. 

The primary activities undertaken in this manner were: 

• June 6th, June 28th and July 1st, 2021: A series of three online webinars covering the 
demonstration of the new KPI templates and data submission protocols, led by Francesco 
Cardia, ISPRA. These webinars each targeted around 10 members of the Producers’ 
Associations and the ISAB/ITEC groups and were used to not only generate an understanding 
of the reasoning and methodology behind the PerformFISH KPIs but also to source feedback 
on the development of the templates and their potential implementation within the sector’s 
operations. 

• February 3rd, 2021: The OWIs for non-salmonids was presented as an hour-long training 
session by Tommasso Petochi, ISPRA, as part of an advanced Fish Welfare training course 
organised by PerformFISH partner CCMAR. As part of this course participants were required to 
afterwards complete a practical exercise demonstrating understanding of the content, of 
which an estimated 20 minutes was expected to be spent on the OWI section. This training 
was undertaken by about 80 international participants. 

• October 10th, 2021: A training course titled “New operational tools to measure the well-being 
of sea bass and sea bream” was delivered by Tommasso Petochi, ISPRA, as part of the online 
training course “Wellness in Fish farming. Where are we going?” which was organised by SIPI 
and IZSVE. This training targeted researchers and industry members in Italy, attracting about 
100 attendees. 

• April 5th, 2022: ISPRA presented the PerformFISH benchmarking system as an example of an 
aquaculture best-practice at the EATIP-OBPS workshop on Best Practices in Aquaculture. 
Giovanna Marino, ISPRA, was a key panellist in the session “Best Practices in Aquaculture - use 
cases across Production Systems and Regional approaches” and used the forum to explain the 
potential impact and operation of the benchmarking system. In subsequent breakout sessions, 
the importance of having a set of limited KPIs for the sector was underlined and it was 
recommended that greater access to these be made available to users. 

• September 29th, 2022: During the PerformFISH final symposium at Aquaculture Europe 2022, 
ISPRA provided a live demonstration of the benchmarking system alongside detailed 
presentations on both the KPIs and OWIS, all of which invited further questions and comments 
from key stakeholders in the sector. This was delivered to an audience of about 60. 

• Late October/early-mid November, 2022: ISPRA has already planned the content for a final 
PerformFISH-related training that is to be delivered at a dedicated training event titled: 
“PerformFISH SAS Analytics: the platform for benchmarking sea bass and sea bream 
aquaculture using Key Performance Indicators (KPI)”. Targeting expected users from relevant 
EU countries, this training aims to provide producers and other users the basic skills necessary 
to manipulate the benchmarking system with the expectation of its potential introduction into 
pilot operations within a year. 
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Capacity Building – A revised Code of Conduct for the 
Mediterranean fish farming sector - associated KPIs to monitor the 
implementation of the CoC 

Pre-course activities 
The official PerformFISH Code of Conduct (“the Code”) unveiling took place at the final symposium at 

Aquaculture Europe 2022 (see D8.9), with the Code having previously been reviewed by the 

PerformFISH ISAB and ITEC groups. Attendees to the symposium were invited to attend an open 

discussion style webinar on the Code in the following week, which was to be held along with a review 

of how the PerformFISH KPIs are incorporated as well as a seminar on market and consumer 

considerations for the sector. This webinar was further advertised from the PerformFISH booth at 

Aquaculture Europe 2022 and through the project’s Basecamp, Twitter and LinkedIn, although these 

noted the event would only be open to members of EU institutions/companies. 

This event drew 35 interested applicants, of which 28 met the criteria for participation. 

Course activities 
The webinar took place on October 6th, 2022, and was led by FGM, AVRAMAR, EUROFISH and UNIBO. 

It was divided into the following three parts and their constituent presentations: 

• A revised Code of Conduct for the Mediterranean fish farming sector 
o Presentation of the CoC, presented by Yannis Pelekanakis, FGM 
o Compliance with the revised CoC, presented by Leonidas Papacharisis, AVRAMAR 

• Associated KPIs to monitor the implementation of the CoC 
o Presentation of the updated KPIs interface, presented by Leonidas Papacharisis, 

AVRAMAR 

• Reinforcing the Marketing of European Seabass and Seabream Products 
o Consumption of farmed fish products, a territorial comparison of consumer 

preferences, presented by Yari Vecchio, UNIBO 
o Marketing of seabass and seabream: Understanding traditional and emerging markets 

for the species, presented by Christian Philip Unmack, EUROFISH 

The presentation portion of each part was followed by a dedicated period for an “exchange of views” 

in which members of the audience were encouraged to not only ask questions but also provide 

feedback and engage with the presenters on the value, implementation and further considerations for 

each topic. 

Post-course activities 
The webinar was recorded and will be uploaded to the project YouTube channel and linked on the 

appropriate pages of the website once the recording has been edited. One of the most important tasks 

remaining for the content of this webinar is its maximal dissemination among key target stakeholders 

within the MMFF sector. Therefore, the Producers’ Associations, project partners and PerformFISH 

communications team will continue to communicate the messages of this event through the remainder 

of the project. 
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Capacity Building – Final Results 

Pre-course activities 
At the PerformFISH management meeting held January 13th, 2022, it was agreed that prior to the public 

PerformFISH final symposium the project would hold a final results seminar in which each of the 

member Producers’ Associations and other PerformFISH-related stakeholders, particularly 

management and technical/scientific staff, would have an opportunity to exclusively receive the key 

exploitable results.  

Members were invited through the project’s Basecamp and e-mail communiques and invited to 

register for the event directly through the Zoom registration link. 

Course activities 
The final annual meeting was held on June 17th, 2022, as an all-day remote conference. As stated to 

the attendees, the goals of the meeting were to: 

• Present to the consortium confidential data meant only for the consortium 

• Present progress in technical WPs 

• Provide the opportunity to young researchers working in PerformFISH to present their work in 
a comfortable environment 

The topics covered were: 

• The USA market: market analysis and barriers, consumer perception and marketing strategy, 
Christian Philip Unmack, EUROFISH 

• presenting the results on feed efficiency of sea bream, Mathieu Besson, INRA 

• The functional characterization of high and low feed converters in gilthead sea bream, Josep 
Calduch, CSIC 

• Genomic selection for copepod disease resistance in European sea bass, Stavroula Oikonomou, 
HCMR 

• GWAS for VNN resistance in gilthead sea bream, Sara Faggion, UNIPD 

• Metagenomics insights into microbiome development during early life stages of fish, Babak 
Najafpour, CCMAR 

• Revisiting the saddleback syndrome in European sea bass. Late development may also happen, 
Chara Kourkouta, UoC 

• Species-specific composite molecular index of larval quality, Andreas Tsipourlianos, UTH 

• Larval and juvenile quality in different rearing regimes: thermal imprinting test, Valentina 
Pacorig, UNIUD 

• Development of epigenetic biomarkers with diagnostic and prognostic value to assess the 
lasting effects of early temperature changes in European sea bass, Núria Sanchez, CSIC 

• Novel raw materials in commercial diets for gilthead seabream, Marta Carvalho, ULPGC 

• FEEDEST: a decision support tool for optimal bream and bass feeding, Tome Silva, SPAROS 

• Mineral and vitamin nutrition in gilthead seabream juveniles, David Domínguez, ULPGC 

Post-course activities 
The event was recorded; however, the videos were withheld from public distribution until the final 

public symposium at which the non-confidential key exploitable results were made public. With that 
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event complete, the videos will be edited to ensure IP safety and then published on the project’s 

YouTube page and linked through the website. 

The discussions and feedback at the final event allowed many of the presenters to further refine their 

planned sessions for the final symposium. 

 

Capacity Building – Final Symposium 
The PerformFISH final Mediterranean symposium was a full-day dedicated workshop held as part of 

the European Aquaculture Society’s (EAS) 2022 Aquaculture Europe conference. The main aim of this 

final PerformFISH symposium was to present, highlight and where possible transfer the project’s latest 

results and specifically their impactful relevance for both industry and policy makers within the 

Mediterranean marine fish farming (MMFF) sector. 

Due to the importance of the Final Symposium to PerformFISH’s knowledge transfer, training and 

capacity building efforts, it has been covered in detail in a separate report, Deliverable 8.9. 

 

Final Conclusions 
The PerformFISH training and capacity building activities played a critical role in the communication, 

dissemination and exploitation of key exploitable project results. Although this task (Task 8.5) had to 

adapt to a new reality during and after the Covid-19 pandemic, the project ensured the variety of 

training and capacity building workshops, training courses, conferences, webinars and meetings 

addressed each of the topics described in the Grant Agreement and in every case every effort was 

made to ensure the right knowledge was being delivered to the right audience.  

Many of the courses were delivered with legacy in mind, and one advantage of the remote nature of 

the training and capacity building has been the ability to record these events and allow access to them 

beyond the project’s end date more naturally. Where possible, the tangible products of the training 

activities, slides, videos, books, etc. have been made available to participants. This will contribute to 

the lasting legacy of the project.  
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Annex I – Agendas for selected courses 

Practical Application of Modern Genomics in Aquaculture Breeding 
Programmes 
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Three Training Courses on Hatchery-Focussed Juvenile Quality and Growth 
Potential 
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Integrated Health and Welfare Management in Sea Bream and Sea Bass 
Aquaculture 
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Nutrition and Feeding in Seabream and Seabass Production 
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Joint Training Courses on Diagnostics and Prevention for Fish Parasite Control 
in Aquaculture 
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Joint Training Course on New Feeds and Feeding Technologies in Aquaculture 
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Annex II – Sample Certificates Issued 
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Annex III – Case studies from the Specialised Case Study Discussions 
on How to Manage a Health Issue on a Sea Bass/Sea Bream Farm 
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