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Executive Summary

Objectives

To educate a new generation of aquaculture researchers and industry stakeholdecsisvho
on sustainable exploitation of their new knowledge, skills and tools to advamnuecaative
European aquaculture sectdihe setup of the training courses will centre éostering a
culture of cooperation between all parties involved.

Rationale:

To foster and build the human capital of the European aquaculture sector several guls are
by the Strategic Research and Innovatibgenda of EATIP to which AQUAEXCE{%°
contributes. All AQUAEXCEL ?°?training courses are muipiartner collaborations bringing
together unique knowledge, tools and skills to create innovative modules that promote and
enable peeto-peer networking and Haboration. 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 developmenhdainnovation in the sector. Access to Research
Infrastructures (knowledge, facilities and experience) will add value to the training. The
AQUAEXCEL?%? training courses are stabé-theart, transferring new knowledge and
insights originating from the regarch and services carried out and created by
AQUAEXCEL?°2 and building uponoutputs, tools and achievements from FP7
AQUAEXCEL.

Main Results

The AQUAEXCEL?®®t r ai ni nBi s uNstr iit i was thesixttdandFfieaé d i n g 0
faceto-face coursen the AQUAEXCEL?°?° training course serieand was provided by
Institut National de la Recherche Agronomique (INRA) UMR1419 NUMEA (Nutrition,
Métabolisme, Aquaculture), France with the assistance and expertise of Agencia Estatal
Consejo Superior de Investiganes Cientificas (CSIC) (Spain), Wageningen University
(WU) (the Netherlands) and University of Stirling (UoS) (United Kingdohhe objective of

the course was to teach participants control of feed intake and muscle growth from a
nutritional physiology and metabolism approach with parameters and techniques for
measuring dietary impacts and regulation of metabolism by carbohydrates, lipids, protein and
micronutrients. The course also addressed the interaction of nutrition with genetics, anti
oxidative furctions, diet composition and microbial functions, feed production technology,
waste production and the use of alternative feed ingredients.

This AQUAEXCEL?°?° training course took place iNovember2019 with 30 participants
attending,who were selecteddsed on their submitted applicatoornrhe course included
lectures, practical exercisea field trip and amini industry seminarThe mini industry
seminar gave the participants the opportunity to exchange with industesgonas in the

fish nutritionand feedindield.
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Introduction

AQUAEXCEL®?° aims to foster a culture otooperation 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 agaculture Research Aaeleading to a sustainable and globally competitive
European aquaculture sector. One of AQUAEXEE®s specific aims is tprovide stateof-

the-art unigue training courses to educate a new generation of aquaculture reseamdhe
industry stakeholders whfocus on sustainable exploitation of their new knowledge, skills
and tools to advance an innovative European aquaculture s¥¢tok package 4 of
AQUAEXCEL?*? has a dedicated task focused on training a new generatiauacwdtue
researchers and instey stakeholders.

Nine technical training courses in totakorganised by different AQUAEXCEP? partners

offered to people within and outside the partnership. The courses focus on different aspects of
aguaculture exparientationto foster a culture focooperation between all parties involved.
These training sessior@m to transfer new knowledge and insights originating from the
research and services carried out and created by AQUAEXEEL

This AQUAEXCEL2%?training course which was titled fiFish Nutrition and Feeding was a
five-day faceto-face courseThe key learning outcomes for the course were:
1 To gain solid knowledge on fish nutrition physiology
To become aware of raw materials used or going to be used i@ aguafeds
To understand thieasis of fish feed formulation
To discover fish feed production technology
To be informed of ongoing research implemented to increase adaptation of fish to new
diets devoid of fishmeal and fish oll

= =4 4 A

This course provided paeipantswith information on tpics such as the raw materials used or
going to be used in future aquafeeds, how to formulate aquafeeds, the main technologies used
for aquafeed production and the current research topics on fish nutrition. Through these
topics, this training course helpeg@articipants to gain solid knowledge on fish nutrition,
physiology and feeding. This course addressed maand micrenutrients and energy
requirements, the evaluation of feedstuff and diet digestibility, the link betveeeniritale

and growth as wellssfeed formulation and production technology. This training coalse
addressd the environmental impact of aquaculture and feed production, interaction of
nutrition with genetics, ongoing research on fish nutrition &wbing andthe use of
alterrative feed ingredients.

Several tutors from INRA contributed to this training courSandrine SkibaJoél Aubin
Aurélie Wilfart, Mathilde DuporiNivet, Stéphane Panserdiban Seiliez Florian Beaumatin
Stéphanie Fontagn®icharry, Frédéric Terrier Peyo Aguirre, Franck Sandrés, Anthony
Lanuqué. There were also tutors from University of Stirliryétt Glencross Wageningen
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University Johan Schrama CSIC (Jaume Pere3anchey Nutricia (Fanny Rocho)
Valentin Deporte (Aqualia), Mame Baptistan (Ritifly), Frédéric Cachelou (Viviers de
Sarrance) and Nadege Richard (Phileo by Lesaffre).

Thesdeading experts ifish nutrition and feedingresented an
1 Fish physiology

Research

Feeding

Ingredents

Digestibility

Formulation

Extrusion

Nutrition requrements

= =4 4 -4 48 A8 A

The course included lecturasdpractical design exerciseslong with &ield trip and a mini
industry seminarThis mini seminafocused oralook into the ingredients of past, pee$ and
future. Speakers discusseadhat they use and whywhatthey really knowabout ingredients
and what shouldwe be seeking to know and how can we assess Ahatumber of experts
from the industrypresented 10 minutes sessions on their opiniortheffuture of fish
nutrition. The seminar lao gave the cowse patticipants an opportunity to exchange with
industry professionalduring a 9dminuteengagement session.

1. Faceto-face courseb

1.1 Pre-course activities

AquaTT developed promotional leaflettgop r o mot e t h e TrFiskaNumiiomagd Cour s
Feeding athe dourse announcement wdistributed through several channels suclthas

AquaTT aquaculture mailing lists, thHeuropean Aquaculture Society (EAS) distribution
channels, Federation of EuropeAquaculture Producers (FEAP) aRdropen Aquaculture
Techrology and Innovation Platform(EATIP) distribution channels, EuroMaringhé¢

European marine science network), the project website (Figutlee)roject Twitter account

and the partneéchannés. Annex | shows the promotional ledfle
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AQUAculture Infrastructures for EXCELlence
E XC E |5 In European fish research towards 2020

FISH NUTRITION AND FEEDING FISH NUTRITION AND FEEDING
18-22 NOVEMBER 2019 18-22 NOVEMBER 2018
AQUAPOLE INRA, SAINT PEE SUR NIVELLE, FRANCE AQUAPOLE INRA, SAINT PEE SUR NIVELLE. FRANCE
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Stiphans Pansorat
~ Postion:
technology. This traning course willalzo address the environmental impact of Besnarch Diractor
Interaction of nutrition with genatics. 6n00INg research an fah nutnton and Grganisation:
ingredients. L=
Contact dataits:
“taphanc pansaratinea tr
COURSE CONTENT -
g pr Jan field visits and an industry seminar. Lecture
topics will include:
* Fis siology - Fy * Di i .
Gt e, s N Locaor: INRA Aquapcia, Salnt Pos sur NIGIl, Franca
Dt Monday 2018
Course participants will tske part in a techaical visit to INRA's fizh farm facilties which include tanks in s Appiicstion deading: 29 Juy 20
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v . e i "
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This training course will also include the opportunity for participants to visit a feed factory exclusively Maximum Farticipants: 30
dedicated to the aquaculture sector. .
This course willincluske 3 dedicated mini industry seminar on fish nutriion and feeding facitating REGISTRATION i
in: H
-—-» . The mini industry seminar will include short opinion and 1
Som v websitg at - g apety 3
itiz possible for seminar. . ) 1
information and how o register. you| ]

Figure 1:Promotional leaflet for AQUAEXCEL 2°?°Fish Nutrition and Feedingtraining course

& > C @ aquaexcel2020.eu/news
Pan N AN Fou | NP, ASY S B UISLalILT ISal iy CUUIDT  iaitiriyg ni uic usc
of the Fish and Chips Tool' open for applications 12 Dec 2019 SIS S T v v '\?

Registrations are now open for the AQUAEXCEL2%? gistance learning course "Training in the Use of the Fish and
Chips Tool." This course is part of a series of three free distance learning courses. Participants will improve analysis
and functional interpretation of transcriptomic data through training in the use of the FISH & CHIPS tool, a
database containing public transcriptomic data related to fish species in various physiological conditions. The
course is organised by Institut National de la Recherche Agronomique (INRA) UMR1419 NUMEA (Nutrition,
Metabolisme, Aquaculture), France. The course will be available from December 2020 until September 2020. For
more information and to apply visi

Read more.

News List

Filter news by

w OPE| 293u12019
15th Call for Access Now OPEN s

European researchers and research teams are invited to apply for scientific research that utilises
the facilities of any of the 39 participating aquaculture research facilities. The AQUAEXCEL2®
Fifteenth Call For Access is NOW OPEN until the until the 13th of September 2019. For more

nformation please visit: www.AQUAEXCEL2®2 eujtransnational-access/call-access
Training
Read more...

AQUAEXCEL2°20 Fish Nutrition and Feeding Training ~ 13ul2019
Course Open for Applications

Registrations are now open for the AQUAEXCEL202? face to face training course "Fish Nutrition and
Feeding " This training course is part of a series of six free face to face training courses and will
help participants to gain solid knowledge on fish nutrition, physiology and feeding. The course is
organised by Institut National de la Recherche Agronomique (INRA) UMR1419 NUMEA (Nutrition,
Metabolisme, Aquaculture), France with the assistance and expertise of Agencia Estatal Consejo
Superior de...

Read more...
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AQUAEXCEL2°20 Fish Nutrition and Feeding Training Course Open
for Applications
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AQUAculture infrastructures for EXCELlence
in European fish research towards 2020

FISH NUTRITION AND FEEDING

DATE: 18-22 NOVEMBER 2019
LOCATION: AQUAPOLE INRA, SAINT PEE SUR NIVELLE, FRANCE

= = ] TT—

France with tt

Figure 2: Screenshis of website promotion and application details forFish Nutrition and Feeding course
https://aquaexcel2020.eu/trainingcourses/upcomingtraining -coursesapply-now

The application period of the course was open flloduly until 29 Juy 2019 and aprants
were required to complete a regidion form (Amex 2 and aletter of motivation and email
both together with their CV taquaexcel@aquatt.ie

This course was designed for professionals from the festh ifedustry who were interested in
updatirg their knowledge on fish nutrition and new aquafeeds formulation. Students
interested in specialising in fish nutrition were also encouraged to apply for this course. The
course was also open to companies produciew feed ingredients (insect, micro and
macroalgae, pr@r probiotics) who would like to discover opportunities to enlarge their
market to the fish feed production sector.

81 individuals in total applied to participate in ik training course while the maximum
number of participants possibleas30. A selecton procedureto create a shortlistias put in

place byINRA to evaluae applicants based on their CVs and motivation letfEns. training
programme from the AQUAEXCEP? project is set up to impwe the research capacity
across Europe. Ehprogramme istargdged at training a new generation of aquaculture
researchers and industry representatives working in the field in one of the EU member states

| * AQUA
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or new members and associated states of the enl&ldedacilitating access with special
focuson young reseahess. Based on this, participants were selected based on the criteria:
focus on candidatdsased inEU and new member statebut with the option ofincluding a

few nonEU candidatesvhere increasedollaborations could be of benefit to Bpg and
profesionds and scientists working in thigsh nutrition and feedield with the ability to
contribute to improvinghis industryacross Europe

1.2 Course activities

30 participants attended tHesh nutrtion and feedingraining courseThe actvities 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 AnneXodring the training course, theoretical lectures

were inerspersed with practical assignmeatsl £chnical fieldtrips. In that way, scientific
concepts could be verified by the course participants and put into a practical context enabling
participantsto Al eldoi ngo. Hi gher cogni tre gamed linev el s
discussions throughout thewse as well aduring the industry mini seminar.

The training as well as the seminar providgubd interaction with top specialists,he had
innovative exampleand areactive in the field ofish nutrition andeed(see participant list of
industry seninar in Annexe).

Training material was sharedth the participant®y the course tutoisy email or USB key.

On the first day of the training course the morniegssons focused on macronutrients and
micronutrients. The afternoon included &itv of INRA digestiblity fadlities. This was
followed by lectures on raw materials and nutrient digestibility. The final session consisted of
a practicalexercise using reallata to determine the digestibility of diets and individual
ingredients.

Day two bega with lectureson enelgy evaluation of fish feedeed intaké the main driver
of growthand vhy diet specifications vary with fish siz€his was followed by the basi of
formulation and a practical exercigermulating a diet foraresearch purpose

The third daybeganwith a lecture onhte relatioship between nutrition and waste production
in aquacultureThis was followed byraoverview of the application of lafCycle Assessment
for the environmental assessment of aquaculture, with a special docaquafeedmpacs.
The following lectures focused ortadormulation of dietsongoing research in sea bream
nutrition and selection on growtdnda lecture titlediTowards a reliable healthy phenotypé
The afternoon lectures coveréshen genetics més nutritiordto enhage dietary transitions

in fish, nutritional programming: a new strategy to improve fish nutrjtiosh cell culture,
and an innovative approach toedpher molecular mechanisms related to nutritional
regulationsaandMicroRNAs as futue norinvasivebiomalkers in fish nutrition

* AQUA
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The fourth day focused on technical visits. In the morning, the group visitedpgbemsental
INRA fish farm facilities The INRA fish farm facilities include tanks in a raceway system
adapted to the implemetion of growh and netabolism trials. The fish farm also hosts
experimental facilities for the production of experimental extruded teetie afternoon, the
group visted Aqualia a feed factory exclusively dedicated to the aquaculture sector

The final day of the raining course was dedicated to the mini industry seminar. This began
with a half hour session discussing:

1 The ingredients of past, present and future.

1 What do we use and why?

1 What do we really know about ingredients?

1 What should be seglg to know andhow can we assess that?

The next session consisted ofrhihute ginion piecesfrom aquaculture stakeholders on the
future of fish nutrition These stakediders included:

1 Aquafeed production (Aqualia/Aqualandes)

1 Insect production (Proti)

1 Yeast prodution (Phileo)

1 Fish farmer(Viviers de Sarrance)

There was then a 9@inute nteractive discussion between participants/stakeholdenstists
which gave the course participants a great opportunity to learn from experts in the field of fish
nutrition andfeeding

Figure 3: Participants of the AQUAEXCEL 2°?°Fish Nutrition and Feedingtraining course.

Figure 4: Participants of the AQUAEXCEL 2°® Fish Nutrition and Feeding training course attending the
mini industry seminar.

1.3 Pod-course activities

After completion of the course, participants were asked for feedback via an online survey
(Figure 5), of which the results are given innAex 7. Theseresultswill help the training
course organisers to improve futlh@UAEXCEL?%2°and AQUAEXCELS3 training courses

and evaluate the need for futufish nutrition and feedingcourses. The results of this
evaluation exercise were confidentiaidaanonymousasparticpants could be honest in their
comments. The survey was online and took attduminutes to complete.
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AQUA
2020

Feedback Questionnaire for AQUAEXCEL2020 training course
Dear participant,

We hope you enjoyed the AQUAEXCEL2020 training course Fish Nutrition and Feeding' hosted by Institut National de la Recherche Agronomigue
(INRA) NUMEA (Nutrition, Métabolisme, Aguaculture), France from 18 - 22 November, with the assistance and expertise of Agencia Estatal Consejo
Superior de Investigaciones Cientificas (CSIC) (Spain), Wageningen University (WLU) (the Netherlands) and University of Stirling (UoS) (United
Kingdom).

We would kindly like to ask you for feedback on this course. This will help us to improve future AQUAEXCEL2020 training courses and evaluate the
need for future courses related to fish nutrition and feeeding.

Flzase answer each guestion as honestly as possible. All answers are anonymous and confidential. For any questions please contact
aguaexcel@aquatt.ie

‘We value your opinion and appreciate your fime. Thank you very much!

Mote: You can logout of this survey at any time. When you return to the incomplete survey, you will continue where you have left it off, and you can
also edit your original answers.

Figure 5: Print screen of welcome page of the online evaluation survey

Participants were given a certificate of participatibmequested upon comgetion of the
course (Annex8). Training material waglso made available toarticipants after the course
througha USB key containing all the supporting documents

AquaTT organised preand postourse activities, such as finaligi course design,
devebping promotional leaflets and practical information documents, asggistinthe
organisation, managing the registrations, publishing and promoting the training courses, as
well as carrying out and analysing the evaluatigxeuaTT dso develped the deligrable

report.

2. Conclusions

Most survey respondergt heard about the cme through the AQUAEXCEL??° website

(40%) or through colleagues (40%). The remaining respondents heard about the course
through an internet search (13%) omfrthe EASwebsite (7%)The online feedback survey
had20responderg and all results are inalled in Annex’.

40% of respondentsverefunded through their employeB3% received project/grant funding
and27% were either fully or partially seffunded

AQUA
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The trainng course dueved its desired objectives of training participants in fish nutrérmh
feeding. This is evident as the percentage of respondents with detailed knowledge of fish
nutrition and feeding increased from 20% to 40% and the percewtdgexpet knowledge
increased from 7% to 13%. The number of participants with moderate éahgsvincreased

from 13% to 47%. Before the course, 60% of respondents reported that they only had basic
knowledge of fish nutrition and feeding. After the coutss deceased to 0%.

Theresponders 6 f eedback showed ver W%mgreed dr strongly r e s u |
agreed that the duration of the course was gtiad the procedure for registration was clear

and simple,and that the information leafl@bout tle course wasmformative and visually
attractive.73% agreed or strongly agredtatthe communication of the course (programme,
announcements) was good @86 agreedhat the information at the start of the course was

clear. The main conclusiofrom this feedback isthat future AQUAEXCEL2%?° and
AQUAEXCELS3 training courses should followhe steps taken for thish nutrition and

feeding course in terms of registration, course duration, promotional leaflet and
communication.

The training courseachieveda very succedul grade from therespondets, with 40%
awarding it the highest gradéxcellent) and 50% awarding it a grade of goodNo
participants rated the course poor or below average.

Some examples of reasons for the grades were:

1 fOrganizer did tkeir best to oganize course where everything went smoothly. The
choice of lecturers as excellent. The presented topics are current and participants
got a chance to hear about current trends in aquaculture. Also, each of the lecturers
was open foquestiors and discusgson regarding topics of the
1 fAThe whole content of the trainingas presented in a way so that participantthout
particular knowledge could follow, but a lot of details were still provided and all
guestions were answerada satisf i ng way. O
1 AThis was a comprehensive course that catered for a range levels, teatamviered
in a relative short period of time was excellént.

Respondets were also very positive about the mini industry semB@ reported that it
was eiher a goodor excellentopportunity to exchange with industry professionals. This
emphasises #himportance of including a mini industry seminar in all AQUAEXCEL
training courseand the value participants place on this aspect of the course

When dewing to enrol for thetraining course100% respondergvalued course content as a
very or extemely important factor73% valued the course trainers as a very or extremely
important factor,67% valued the course as free to enrol as a very or extremelyrtamt
factor and60% valued the course organisers as very or extremely important.
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The besthings about the training course which were mentioned by participants in the survey
included
1 AOrganizatior
fASpeakers and content
fAVisiting the installationg
fiEverythirg was on timend up to schedule. The organizers were excellent bosts.
AiThe very exgrienced lecturers

= =4 4 A

Areas were there were suggestions for improvement for future AQUAEXEHRtaining
courses included:

T il personal |l y pslices povided befordared\sethat | el riotuhave
to write everything down. o
T AiThe placeltstdi &afrive, but | am not sure

For futurefish nutrition and feeding trainingourses participants suggestie following
topics:
1 Deep nformation abut feed additives and innovation on feed additives
1 Larval nutrition
1 Sone basic information on fish feed production process and influence aheaderials
on production processing and quality of final feed

The overall results fromhe onlinesurvey showhat the vast majority of participants were
very satisfied with their exgrience and increased their knowledgefieh nutrition and
feeding 80% of respondets indicated that they wouldr maybe interested in attending a
follow-up wurse 90% said that tBy would recommend this course to a fellow
student/colleague. The survegsults demonstrate how worthwhile and beneficial the
participants found the course and how it has successfully incrésisetditrition and feeding
knowledge m theaquaultureindudry.
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Glossary

AQUAEXCEL?%?% AQUAculture Infrastructures foEXCELlencein European Fish Research
towards 2020

UoS:University of Stirling

CSIC:Agencia Estatal Consejo Superior de Investigaciones Cientificas
INRA: French Natnal Insttute for Agricultural Research

EAS: European Aguaculture Society

FEAP: Federationfdeuropean Aquaculture Producers

EATIP: European Aquaculture Technology and Innovation Platform

WU: Wageningen University
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Annex 1: Promotional Leaflet

AQUA

E XC E L AQUAculture infrastructures for EXCELlence
3020 in European fish research towards 2020

FISH NUTRITION AND FEEDING

18-22 NOVEMBER 2019
AQUAPOLE INRA, SAINT PEE SUR NIVELLE, FRANCE

Training will be provided through es, practical i field visits and an industry seminar. Lecture
topics will include:

+ Fish physiology * Feeding + Digestibility * Extrusion

* Research * ingredients * Formulation * Nutrition requirements

Cnumplrbcipamswiltdupmlnahdnlcalvlsnblﬂlu‘sﬂshhmhciﬂuwhkhlndudnunksina
system adapted to the implementation of growth and metabolism trials. The fish farm also hosts
Wdhdltufwﬂnpmducnoﬂdum extruded feed.

This training course will also include the opp ity for particip to visit a feed factory exclusively
dedicated to the aquaculture sector.
This will include a dedi ‘mini - y i onﬁshmtrﬁonnndho&lg.hdw
interactive dé Indv from
anduanpmmmhnmpuﬁsudﬁshfmm 'nnmldhdustry inar will includ shon
pr from on the future of fish

ible for ind keholders to attend only the i Please see the website for more
lnlwmtionlndhowton*hr
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Deliverable D4.4f

UA

AQUAculture infrastructures for EXCELlence
E }{C E IE In European fish research towards 2020

FISH NUTRITION AND FEEDING

18-22 NOVEMBER 2019
AQUAPOLE INRA, SAINT PEE SUR NIVELLE, FRANCE

TARGET AUDIENCE

Thils coursa |s designad for profossionals from tha fish feed Industry who are Intorestod In updating thelr
knowladqge on fish nutrition and new aquadocds formulation. Shadents who ara intarestad in specialising In
fish rutrition ara also walcoma on this coursa. Tha cowrsa ks also open to companias producing new Toed

Ingredients (Insect, miono and macroalkgae, pra or probilotics) who would ke to discower opportanitics to
enlarga thelr market to the Nish fead production sector

COURSE ORGAMISERS
Institut Mational de la Recherche (INRAD UMR1415 NUMEA (Mutrition, Matabalisme,
Agquacultura), France with the axpartiza of Agencla Estatal Consajo Suparior do

Invostigacionas Clentificas (CSIC) (Spain), Wageningan University (WU (tha Mothariands) and Unkrorsity o
Stiriing (LoS) (United Kingdom(.

COURSE TUTORS
B Mama:
B —==  Sandrine Skiba Stéphane Panscrat
Positlarc Position:
RAesgarch Director Resgarch Diractor
Organisatior Crganisatior
INRA HUMES IHRA HUHES
Conkact detals Coninct detalls:
sandring skibainra stapfane parsarst Finr.ir
PRACTICAL INFORMATION

Location: INRA Aquapdla, Saint Poo nur Mhsallia, Franco

DCate: Monday 18 (09:00hrs) to Friday 22 (12:00hrs) Novemnbar 2019

Application doading 29 July 2019

Language af Instructicn & matariak Englishi

Feos: Course attandance bs frae, thanks to Europaan Unlon Horzon 2020 funding. Farticipants ane axpectad
to pay for thalr own travel, subsistoncs and sccommadation.

Maximum Farticipants: 30

REGISTRATION
Officlal rogistration forms and additional coursa information can ba found on the AGUAEXTEL™
whsito at: https{aquacacal2020.0utraining - fupc 0 G -COUrSas-apEy-ow

Mote: Ploaso do mot make travel arangemants undass you kava recolved offidal confirmation of seloction.

EH [t —— T
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AQUAEXCEL?2020 Deliverable D4.4f

Annex 2: Application form for training course

2020

Registration Form for AQUAEXCEL??® Face-to-Face Training
Course

Course Title: FISH NUTRITION AND FEEDING

Organiser{s):  Institut National de la Recherche Asrgnamigye (IMRA) UMR1419 NUMEA {MNutrition,
Metahalisme, Aguaculture), France with the assistance and expertise of Agencia
Estatal Consejo Superior de Inyestigacionss Cientificas, (CSIC) (5pain), Wageningen
University (WU} [the Netherlands) and University of Stirling (Llg3) (United Kingdaom).
Dates: 18 — 22 November 2019

Location: Agyuzpdle INRA, Saint Pée sur Miyelle, France

Course attendance is free, thanks to EC H2020 funding. Participants are expected to pay for their
own travel, subsistence and accommodation. Places will be confirmed, at the latest, two months
before the start of the training course. Admittance to the course will be confirmed officially through
e-mail. Please do not make travel arrangements unless you have received official confirmation.

To submit your registration reqguest, please send the following

* Completed Registration Form

*  CV/Résumé

* Letter of Motivation

* Completed and signed GDPR Consent From

to aguaexcel@aguatt.ie, with the following subject line: AQUAEXCEL2020/
TrainingCourse. Nutrition INRA by the 29% of July 2019,

Any guestions about the course or application process should be sent to aguaexcel@aguatt.ie

We lock forward to welcoming you to the course.

Contact details

Title:
Surname:
First Name(s):
Email:
Telephone:
Date of Birth:
Gender:

AQUA
(C Pagel8of 53 i
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AQUAEXCEL?2020

Deliverable D4.4f

Relevant information

Organisation Name:

Organisation Type:

University

Research Institute
SME

Private Company
Other [please specify)

Country:

Position:

Highest Qualification:

PR

DV or equivalent
M5C or eguivalent
B3 or equivalent
Other [please specify)

Research Category:

Postgraduate
Postdoctoral

Expert

Technician

Cther [please specify)

Previous
Experience:

Relevant

Additional Support:

Please complete all sections of this form and email it to: aguaexcel@aquatt.ie, with a CV, letter of
motivation and completed and signed GDPR form, indicating in subject: AQUAEXCEL2D20

[TrainingCourss. Mutrition INRA by the 29 of July 2019.

AQUA
2020
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AQUAEXCEL?2020

Deliverable D4.4f

Annex 3: Course Agenda

, AQUA AquaExcel Nutrition Training Course
2 2020 Aquapdle NRA Saint Pée sur Nivelle, Novemberc 22, 2019
Monday
A review of the requiremets by a rangg
09:00 |Macronutrientsg The foundations of PECIS fo_r the kgy mac_:r(_)nutnents N
: " BG protein (amino acids), lipids (essent
11:00 | of nutrition .
fatty acds) and energy fror
macronutrients.
11:00
11:15 Coffee break
) : . , . A review of the requiremnts by a rang
11:15 | Micronutrientsg The finetuning of . : .
: o BG/SF |of speges for tre key micronutrients o
12:15 | nutrition . ) .
vitamins and minerals.
Lunch
13:30 - . .. - Feces collector + proximate analy
15-00 Visit of INRA digestibility facilities| PA/CB laboratory
A revew of the applicabn of a rangeof
15:00 |Raw Materials; Supplying common protein and lipid based rq
: . BG . ) . :
16:00 | Nutrients materials across species, incluglinan
overview SWOT analysis.
16:00
1615 Coffee break
16:15 | Nutrient digestibilityg sources of A review of. basic dlgest_lv_e_hpsmlogy
: L JS methodsto measure digstibility and an
17:15 | variability . ) . .
overview of factors affecting digestion.
1715 An exercise using real data to determ
18:15 Calculating Digestibility BG+JS |the digestibility of diets and individu
' ingredients.
Tuesday
A review of the principles of ener
09:00 utilization by fish, addressincurrent ang
i Energy evaluabn d fish feel JS potential future evaluation systems ai
10:00 o L :
highlighting variability between fig
species.
10:00 |Feed intake; the main driver of A review adressng the mgor fish, diet
) JS and environmental factors thd
11:00 |growth : .
determine feed intake.
11:00
1115 Coffee break
11:15 | Why diet specifications vary with BG A review of the basis for varying t
12:15 |fish size? DP:DE ratios of diets arftbw we defing
AQUA
Page20 of 53
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2020

this and this impications for diet
formulation.
Lunch
13530 Formulation - bagis CB/FR A review addressing the main steps of
14:30 formulation process of aquafeeds
15500 Diet for research Exercise CB Practical exercise: fomulation of a di¢
16:30 for researchpurpose
122? Coffee break
16545 Diet for farmers Execise CB/ER Practical exercise: formulation of a d
18:15 for research purpose
Wednesday
An overview of dietary factors tha
09:00 |The relation between nutrition ang determine  waste . production !
: L JS aguaculture, addessing aspects (
10:00 |waste produdbn in aquaculture " -
amount, composition and characteristi
of waste and the impact of waste in RA
An oveniew of the applicdon of Life
10:00 , Cycle Assessment for the environmen
11:00 LCA applied to aquaculture A assessment of aquaculture, with pexial
focus on aquafeed impacts.
ﬁgg Coffee break
An overview of a method to integra
both envirormental and econonui
11:15 _ _ criteria iq the formulation.of_fee.:ds
12:15 Ecoformulation of diets AW Presentation of the m_ultl-objectlve
' method of feed formulation and the
potential gain in regards q
environmental impacts of feeds
Lunch
Plantbased diets with less than 1(Q
marine ingredients support maximu
growth in sea bream through th
13:30 | Ongoing research in sea bream productu_)n cycl_e. Imp_roved genet
14:30 | nutrition and lection on growh IS growth IS associated W.'th less grow
seasonality and a high phenotyj
intestine flexibiliy, but without agparent
genotype by diet interactions on growt
performance.
Wide-omic approaches, includin
transcriptomics, proteomics
metabolomics and metagenomid
contribute to establish strictecriteria of
14:30 |Towards a rehble healthy IPS growth performance and welfare in
15:30 |phenotype marine farmed fish. Changes in the
omics features are elated to different
drawback effects, and the restoration
the wild phenotype by feed additives
both of diagnostic and prognostic value
* AQUA
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farmed ®a bream facing ifferent
aquacluture stressors.

15:30
16:00

When genetics meets nutrition to
enhance etary transitions in fish

MDN

When facing very high substitution ratg
performances decreases are observed
Rainbow trout. However, high gene
varability for abilty to grow andsurvive
with 100 % planbased diets wa
evidenced: some genotypes aable to
adapt, others are not. Thus genetics (¢
help dietary transition by 1/selectin
animals adapted to new diets 2/usil
genotypes with contrasted ggformances
to understand underying mechanisms ¢
adaptation.

16:00
16:15

Coffee break

16:15
16:45

Nutritional programming: a new
strategy to improve fish nutrition?

SP

Nutritional ~ programming is that
environmental stimulus exerted at critiG
develpmental stagesearly in life may
have longterm consequences O
nutrition later in life. This conceps more
and more studied in aquaculture fish
order to improve the use of ne
aguafeeds.

16:45
17:15

Fish cell culture, an innovative
approach to deciper molecular
mechanisrs relaed to nutritional
regulations

IS/FB

Immortal, but also primary culture®f
cells can have several advantages ¢
studying complex mechanisms in wh
animals, including simplifie
measurements of  function  undg
controlled canditions as w# as inceased
the robustness of data obtained with ce
from the same fish, refiningxperimentg
and reducing the number of animg
sacrificed.

17:15
17:45

MicroRNAs as future neinvasive
biomarkers in fish nutrition?

SS

MicroRNAs are sall noncoding RNA
molecules ontaining about 22
nucleotides. Expressed by tissues they
also found in the blood. In human
circulating micrRNAs are increasin
suggested as biomarkers of diseased
physiopathological conditions. Wh
about using them as noninvasve
biomakers alied to fish nutrition
purpose?

Thursday

09:00
12:00

Experimental IRA fish farm
facilities- Visit

FT/SP/S

The INRA fish farm facilities include tal
in a raceway system adapted to t
implementation ~ of  growth  ang
metabolism trials.The fishfarm ako hostg
experimental facilities for the productig

*
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2020

of experimental extuded feed.
Lunch
14:00 Aqualia- Visit Agqualia Visit of a feed factory exclusive
17:00 q q dedicated to the aquaculture sector.
Friday Mini semint NJ & C Atidnfand jeediindd i
- L : A look into the ingredients of pag
Mini seminar introduction
_ : . : present and future. What do we use a
9:00 Fish nutrition and feeding
_ ) ) BG/SS |why? What do we really know aht
9:30 introduction on past and future ) . .
: . ingrediens? What bould ke seeking td
ingredients
know and how can we assess that?
- Aquafeed productiof
(Aqualia/Aqualandes)
- Opinion fromaquaculture - Insect production (Protifl
(1)828 stakeholders on the future of fish P ( Y)
' nutrition (10 min each) - Yeast produiton (Phileo)
- FarmersYiviersde Sarrance)
10:30 | Interactive discussion between SS/SP
12 participants/stakeholders/scientist
AQUA
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Annex 4: Course Tutors
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Annex 5: Participant List : Training Course

* AQUA
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Annex 6. Participant list: Ind ustry semnar
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Annex 7. Survey results

1. 1. What is your current research category?

Othar {plaaia dpecfy): 2560

—= Peatgraduate: 45,67

iy

Peatdoctoral: 228

Postgraduate 7
Postdactoral L]
Expert 0
Techridian 0.00% o
1 work fior the industry 6.67% I 1
Industry Ressarcher 6.67% I 1
Phd 6.67% I i
RAD amployes of fish Farm company 6.67% I 1

Total Responses 15

Skipped 5

EXCEL Page27 of 53
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2. 2. How did you hear about this coursa?

Other (piease specify): &85

e AQUAEKCEL2020 wabsita: 40.00%

Threwgh colbaiguas: S0.00W —

Isteraet search: 1355

AQUAEXCEL2020 website 40.00% - &
Internet search 13.33% . ]
Through eolleagues A0.00% - &
AQUAEXCELZ020 Twitter 0.00% 0
EAS website 6.67% I 1
Total Responses 15
Skipped 5

3. 3. How would you rate your knowledge of fish nutrition and

feeding:

: |- []

Bafars the cre? Aftar i course?

He knomledge [l Basic knomledge [l Modeste kenomledge [l Cetailed knowledge
Expeert kmtwladge

Mo Basic Moderate  Detailed Expart
knowledge knowledge knowledge knowledge knowledge Responses
Bafore 0 9 2 3 1 15
the 0.00% 60.00% 13.33% 20.00% 6.67%
cowrse?
ARer Li]} i} T & 2 15
the 0.00% 0.00% A6.67% 40.00% 13.33%
cowrse?

Totsl Responses 15
Skipped 5

EXCEL Page28 of 53
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4, 4. How important were the following factors for you when

Page 4

deciding to enrol into this training course?

100
-}
Ll
FoS I
o | I I EENEN
Cfnarie Sl ke mnng Cinris i Frim b arral Conris Srginisen
bt st sl [l Lew [ Medersie [l Very [l Extremely
Mot at
all Lo Modarate Very Extrémely Responses
Course o [i] o & 11 15
subjectfoonbent 0.0 0.00% 0.00% 26.67% | 73.33%
Course trainers i L] 3 7 4 15
6.67% 0.00% 20.00%: 46.67% 26.6M%
Frs to ennol o [i] . ] F 3 15
000 0.00% 33.33% 46.67% 20.00%
Course organisers 1 1 4 & i 15

6.6T% 6.67% 26.67% 53.33% 6.67%

Totsl Responses 15
Skippad 5
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