EGATO
oo

for the Agr « of TO

LEGATO

LEGumes for the Agriculture of TOmorrow

Collaborative project
Grant agreement no: 613551
SEVENTH FRAMEWORK PROGRAMME

THEME [KBBE.2013.1.2-02]
[Legume breeding and management for sustainable
agriculture as well as protein supply for food and feed]

Deliverable D7.7

Training Course Report

Due date: M47

Actual submission date: M48

Project start date: 1 January 2014  Duration: 48 months
Workpackage concerned: WP7

Concerned workpackage leader: CIHEAM-IAMZ

Dissemination level: PU (public)



LEGATO - FP7-613551

Table of contents

|. Report 0N the COUISE ......iiiiiiemier s s e mm s e e nan 3
LR 3T 1= (= 7
Annex 1. PUDIICILY OF TN COUISE...........cccooaiieeeieeee e 7
ANNEX 2. PAITICIDANTS. ... s s s s s s s s s s s s s s s s s s s s ss s s s s s s s s s s nsnnanennnas 13
2.1, List Of PartiCIPANTS ... .eeeeiiiieie e 13

2.2. ADdresses Of PartiCIPANTS .....cooiiiiiii i 14

2.3. Scholarships QWarded ...........ooueeiiiieiie et et e e e et e e e ee e e sae e e sneeeesaeeesnneeenneeeas 16

2.4, Orle Of PartiCIPANTS.....ooiiie i nee e 17

2.5 Group PhotOGraph ... ..cc it nee e 18
Annex 3. Addresses and orle Of [ECIUIELS .............ooeeeeeoiieeeeeeee e 19
ANNEX 4. PrOGIAIMIMIE......... s e 22
4.1, COUISE PrOGIAIMITIE . .ciiuieeitieeauteeeteeaseeeateeesueeeanseeaseeeamseeaaseeeanseeaseeeamseeaaneeeanseeaaseeesnseeanseeens 22

4.2. COUrSe tIMELADIE ... ..ei it nee e 24
Annex 5. Evaluation Of tRe COUISE ...........ccoom et 25
5.1. Evaluation of the course by partiCipants ... 25

5.2. Evaluation of the course by [ECLUIEIS .........eiii i 31

5.3. Evaluation of the course by the Course Scientific Coordinators .........ccccccevveeeviicciiieneeeeenenne 34

Page 2 of 37



LEGATO - FP7-613551

|l. Report on the course

ADVANCES IN BREEDING AND AGRONOMY FOR IMPROVING SUSTAINABILITY AND
QUALITY OF GRAIN LEGUME CROPS, Zaragoza (Spain), 16-20 October 2017

Interest of training

Legumes are among the most important sources of protein from plant origin, and key food
components for achieving a balanced and healthy diet. Despite their beneficial attributes for
human health, the consumption of legumes in Europe is very low, partly since many
consumers are not aware of their high nutritive value and role in disease prevention.

Besides providing novel food and feed products, legume co-products can offer a further
opportunity for increasing added-value. The European Union and other Mediterranean
countries are major importers of legumes despite their potential for greatly increased
production. N-fixing legumes can replace energy-costly nitrogen fertilizer inputs and
decrease pathogen pressure in cropping systems. Thus, incorporating legumes in
agroecosystems offers several benefits; for the environment, including reduced greenhouse
gas emissions, and for the farmer by increasing the competitiveness of the value chain. The
biodiversity of legumes also offers much potential for improving sustainability of
agroecosystems and mitigating climate change, although challenges in the areas of yield
stability, biotic and abiotic stress tolerance, persist. However, over the past decade several
EU projects have addressed many of these issues, resulting in significant progress.

This multidisciplinary course was designed to cover the recent advances in disciplines
related to increasing grain legume yield, cultivation and consumption.

By the end of the course, participants should:

- Understand the diversity and current status of legume cultivation including market
opportunities.

- Be able to define key criteria for legume grain quality and take into account the use of
co-products.

- Comprehend the mechanisms of legume-microbial interactions including biological
nitrogen fixation.

- Better manage legumes in conventional and organic cropping systems with an
emphasis on environmental sustainability.

- Be familiar with recent advances in application of genomics to breeding.

- Be aware of recent developments in legume breeding for yield, quality, and stress
tolerance.

- Understand advanced methodologies for shoot and root phenotyping and their uses
for breeding and enhancing plant performance.
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Organization of the course

The course was jointly organized by the International Centre for Advanced Mediterranean
Agronomic Studies (CIHEAM), through the Mediterranean Agronomic Institute of
Zaragoza (IAMZ), and the EU FP7 KBBE research projects LEGATO (LEGumes for the
Agriculture of TOmorrow) and EUROLEGUME (Enhancing of legumes growing in Europe
through sustainable cropping for protein supply for food and feed). The course took place at
IAMZ and was given by well-qualified lecturers participating in these projects, coming from
research centres and universities throughout Europe.

The course was held over a period of 1 week, from 16 to 20 October 2017, in morning and
afternoon sessions.

Publicity leaflet

The publicity leaflet, containing the organizational aspects, the programme and the list of
invited lecturers, is shown in Annex 1.

Participants

The course was designed for professionals with a university degree. It was intended for
scientists interested in grain legumes with backgrounds in at least one of the following
disciplines: agronomy, genetics, breeding, physiology. The course was also open to technical
advisors and professionals from companies with these same qualifications.

Given the diverse nationalities of the lecturers, knowledge of English, French or Spanish was
valued in the selection of candidates, since they were the working languages of the course.
IAMZ provided simultaneous interpretation of the lectures in these three languages.

The deadline for the admission of applications was 16 June 2017.

A total number of 24 participants attended the full course, coming from 11 countries: Algeria
(3), Austria (2), Chile (1), Egypt (1), Morocco (2), Palestine (1), Portugal (3), Spain (4),
Tunisia (5) and Turkey (2).

Almost all the participants were already involved in the subject matter of the course, with
previous experience in basic or applied research, working in universities, research centres or
private companies. A list of participants is included in Annex 2.1, indicating country of origin,
institution of employment and professional activity. Their complete work address can be
found in Annex 2.2.
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Annex 2.3 contains the grants awarded to participants by Legato and Eurolegume projects.
7 full scholarships were awarded covering registration fee payment, travel, full board
accommodation and medical insurance. Legato project awarded 5 scholarships to
participants from Algeria (2), Austria (1), Palestine (1) and Portugal (1). Eurolegume project
awarded 2 scholarships to participants from Portugal. Also, Legato project awarded 7
scholarships covering only accommodation.

The orle and the group photograph of participants appear in Annex 2.4 and Annex 2.5
respectively.

Lecturers

A total number of 15 highly qualified lecturers from research centres, universities,
associations and international centres in 8 different countries [Austria (1), France (5), Greece
(1), ltaly (2), Norway (1), Portugal (3), Spain (1) and Sweden (1)] took part in the course. The
list of lecturers together with their full addresses figures in Annex 3.

Programme

The course was developed according to the programme and timetable shown in Annex 4.1
and Annex 4.2 with a total of 36 hours.

As a complement to the course, lecturers prepared documents, which were uploaded to our
moodle platform, photocopied and distributed to participants. Also, participants were asked to
present their own work/research results/activities through a poster presentation.

Evaluation of the course by participants and lecturers

A survey was conducted among participants and lecturers regarding the technical,
pedagogical and organizational aspects of the course, the results of which are shown in
Annex 5.1 and Annex 5.2.

GLOBAL ASSESSMENT
Programme and lecturers

The programme followed what was foreseen either in theoretical or in practical sessions and
the objectives were fully achieved. We had to readjust the time of one lecturer that had to
share his talk with another one, but in the end he covered the two hours, as the second
lecturer did not finally attend. Another lecturer gave his talk by video conference, since he
could not travel to the course.

In the survey conducted among participants, the global score for the course was high (4.3
over 5), also valuing different aspects of the course with a good score, especially the
organization (4.7). Replies concerning the benefit taken from the course for their professional
activities were highly positive.
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Participants have considered all topics included in the programme interesting. The time
devoted to the topics was considered adequate in most cases. The time devoted to the
practical sessions might have usefully been increased; this depended on the proposals made
by lecturers, as commented by the scientific coordinator (SC) of the course. With the view to
a possible new edition of the course, the SC underlined that too much time was spent on
context and on the environmental benefits of legumes, and it would have been more useful to
have had more interventions from breeders. Also the concerns of the lecturers who are
researchers based in Northern or central Europe are different from those of the participants
from Mediterranean countries. This issue has to be taken in consideration in the next edition.

In the participants’ opinion, all lecturers provided adequate and good quality documentation
(4.6).

The lecturers were given satisfactory appraisal. On average their presentations were
considered to be of appropriate quality and the interaction with the participants was positively
evaluated.

The level at which the topics were addressed was considered appropriate by the participants,
with the exception of the lectures taught by J. Kreplak on “Advances in genomics and
molecular tools”. In this case the opinion among participants was divided.

Participants

In general, participants had a broad range of academic backgrounds and varied local
environment. All participants were very motivated, which was immediately seen in the
enthusiastic poster presentation. The vast majority were involved in breeding or genetic
resource evaluation and exploitation, with very few having physiology, pathology, or
agronomy backgrounds. Some participants benefited from active interactions with European
or American laboratories, and could better position their research in an international context,
whereas others were more isolated in this respect, and were able to profit from
exchanges/contacts made during the course.

The degree of interaction between lecturers and participants and among the participants
themselves was good.

Organization

Both lecturers and participants shared the opinion that the quality of the organization was
very high. The collaboration of two projects, LEGATO and EUROLEGUME, in the
organization of the course facilitated the development of a highly satisfactory activity,
bringing together both material and human efforts in the development of a training
programme of common interest for the countries of the Mediterranean region and other
developing countries, enhancing scientific and technical knowledge and institutional and
personal ties between professionals.
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Annex 1. Publicity of the course
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y ." Telc 434 576 716000, Faxs+34 976 716001

Ver Infocmackon aconlizadaen

E—htmﬂnmalwm.ax h ma‘.“":m
: www.ilamz.ciheam.o CORSLETAR EL REat0
CIHEAM e

Page 9 of 37



LEGATO - FP7-613551

provecor LEGATOY y EURCLEGUME podrin solicitar becis que
cubran los pastos de visje v de sstancis en ls Besidencin de Campus
de Aula Diei en régimen de pensién complera

Loa candidatos de otros palies interesados en disponer de financs-
citn deberin solicitarla direccamente o otras Institncionss nacionales
a internacionales,

thwm

Serd obligatorio que los participantes acrediven, al iniciv dd carss,
estar en posesidn de un s=pum de asistncia sanitaria vilido para Es-

paiia. La organizacién offece, a aquellos participan tes que lo saliciten,
1l poaibilidod de suscribirse 2 una paliza colectiva, previo pago de ln
cantidad estipolada

Organizacitn pedagegica

E.curl\:! exigird o los participantes un trabajo persanal y wna parici-
on ctiva. Las caracierdsticas internacionales del curse fivorecen o
intercambin de experiencias y puntos de vism,

Lar dlases 1¢ complementarin con sesiones pricticas, estudios de
casas y debates.

Los participantes trabajarin en 1 sobre varios gercicion que les
pemf:.ﬂru F;pfu:n.r h.n]:l‘;:rh ala ;::.punnn. Prepararin puuanu?m un
estulio de caso refacionado con In inclusion de lepuminoss en risse-
mas de cultive, se familiarizarin com las herramientas gendmicas v la
selecdin gendmica, ¥ mumcterizanin [a arquitectin de @llos y rices
mediante anidlisls de imdgenes,

Se soliciurd u los participantes que presaten loa resulindos de su
propio trabujo o imvestigacidn en formato poster pars faciliar 1o dis-
R s conferencianies

cusitn con del cume.

B Programa

L. ¥isién peneral (% horas)

1L Cirigen, bindiversidad v relacions pendtims de leguminosay de grano
mlu.'nd.u

1 de leguminnsas de grne: o recolecciam, tm-
dﬁ:luuu 5 g\enéb:ni e

L EII'I'ﬂlld.ld.I:‘l! regiones de culeivo v de pricricas agricolas en Europa v
la regitn mediterrinea

1.4. Factores determinantes ¥ limincions pam el rasdimiento en grana
de his kpuminpsis ¥ la esmbilidad del rendimienco

1.5, Usos para alimentos vs. piensos

1.6, Impormncia m el mercada v perscencias

1.7. Sesidin e pasteres v debane

2, Calidad de las lepuminoss de grane & innovicién tecnnlégicn en pro-
ductes ¥ sabproductns de leguiminnsas (2 horasi
1.1 Calidad nutricioml de ks lepurninoms de grano
2.1.1. Compuestos queafectan @ la clidad nirricianal. bs propieda-
des benefidoss pam b aalud v las coalidades crpanckipicas
de procesado = o
2.1.2 Bwahacitn ¥ coandficacion de mmcrers de calidad del prano
para & conamma hnmano ¥
2.1 Productes alimenmrics innovadores
2.3, Valor anadido de coproductos yresiduos de legnminosas
3. Avances en las interacciencs entre la planga v lus comunidodes de micro-
eqpanisman (2 horas)
A.1. Socios rizesféricos y variedad de intenociones
3.2, Repulacian del bucle de retroalimenmcitn: beneficies pim la nucri-
clén de la planm
321 Diiversicad de smbinnies v eficiencia. Potencial para la inocu-

521 Cumctenrsclim mokscular ¥ sedecciin de los mejores socios

33, Agpecios innovidoos de la inoaaliciin con rhizobium & s

4. Mvances sgropomicos |G horas
4.1, Inflnencia de II.!E= icas de gestiin en el rendimienin ¥ b sustendbi-
lidad del cnltiva de kepuminosas
4.2, Sisemas agrondmicos que inchuyen lepuminesas de prano: beneficios
¥ retas
4.2.1. Romciones de culdive
4.2.2 Cnhlivos interclados ¥ cultivos mixos de diferentes sspecies o
variedades
4.3, Apormcian de las leguminosms a la soseenibilided smbienml de los sis-
temas apricols
4.3.1. Cuhives de cobermim
442 Lepuminosas an sistarmas ds coltivos azaldgican
4.35 uminceas v mitipacion dd cambie clinsitico
4. Trabajo de grupe sobre la indusidn de kguminosas en dsamas de cul-
tiva, evaluando o beneficio ¥ las ventajas pam el ecosist=ma (opeitn. 11
% Avance en mejor ¥ gendmica (% hams)
5.1 Asances en gendmica ¥ herramiznias moleculares
5.L1. Beairsos oo Smicces d‘q:uulbl:l mnte ¥ haba
5. LI Adas de E;:m’.\nrzﬁ Eu.l.un‘l: ¥ :ﬂmug:.l:léu de la se
cusnda gendmica del
5.1.3, Compamciin de los nd.ul ok genotipado ntilizadns en b oc-
rualidad ¥ sus :pll.-cnr_lnuu en bmejom pendica vepeal
5. 14, Selecdén gendmic
515 Trabajo Frﬁl:m:u schre hermmienms pendmicas ¥ szlecddn pe-
nimic {opeion 23
5.1 Awvances en eviratepias de mejom pum increnentar el rendimienfo del
ailthvo
5.1, Regiones objedvo ¢ intemocions GxE
5.2.2. Hecursos penéticos globales: variicion yexploacisn
5.5, ldeotipos de cultivo
5.2 4. Selecdidn pendmica: exactimd e Inoarporcién en programas
de mejan.
5.5 Oiros ﬂq!:.zm innovadores de mejora {evalocivos, participa.
tivos, etc
S0, M.:inm juarn usos especifloos forraje, sistemas scoldgicos, cultl-
vos incercalados
517, Optimizacidn de procedimientos de sdeccidn ambiznies oon-
tralacdos, disatos de ENEIYOR, &6C,)
%A, Avances en b mejom para la calidad de alimentos ¥ pienss
5.3 1. Impormocia de lis intemociones GeE o la alidad de las lepn-
minoss de granc
5.l Selecidn pam aimctenss de calidad en propromis de migom
&, Muevas metsdelogis de fenotipado, con énfasis en raices (% hars)
6.1, Adguisicion ¥ taamicnte de imigenes
6.1 Herramienn s asociadas
6.3, Las diversas plhtaformas ¥ come sceder a ellas
.4, Muevos mifoques de meddizaciin en fenati pada
6.5 Iniciativis europems e inbernacionaks v oportanidades pam unirs: a dlas
6.6 Tﬂbulru prictico de prupa shre la cimcterimeidn de li arquitednm
tallos ¥ mices janre andlisis de imidgenes
. dmunce e la adapoicién de laplan al scris abddtics ¥ Beécics (4 hons)
7ol FDCI:I:IEI de esirés abidtico
.11 Efecto del sstema de cultiso sobre el mansjo del esres am-
bieral
.12, Fvahmcitn de la respusm de b planta al eserés abidtico, inclu-
endo picnicas de In:dgjeu na desructivas
L. del esnis ahidtico sobre B simbiosls leguminosi-rhizo-
binm
T.1.4. Trediccion de ideatipos adaprades pam resistic la ssquia
T.L5. Identificocién de genes cndidaics y cepas bacterismas que
conttibupen 3 i adapmcion de la plima smbistic al estrés
abidtico
7.1 Facrores de esires bidtico
T.21. Efecos del sitenm de cultve sobre el mango del esinds biftico
7.2.2. Fuentes noevas v adicions k= de resistenda
T.2.% ldentificacion ycartogrifio de genes candidatos pam ressraxcia

&, Discositn final con |M{Iil-‘l:iq’.ipull:ﬂ sabre la aplicicidn del contenido
del curea 4 su prapie rabaje (2 horas)

=

CONFERENCIANTES INVITADOS

It ANNTCCHIARMCO, CREA-FLT, Lodi (Ttalia)
A BARRIOS, m‘l’ﬂa Real (Portagal)
E.5. JENSEM, Swedish Ulniv. of Agricaltural Scences, Alnarp
{ Suecla)
kﬂﬁmﬂ.lm&mr\edeﬂau o (Framcla)
MUEL Terres Inovda-Centre de Grdpnon, THmvd Crignan

{Francia)
N, NAZFICART, CREA-FLC. Lodi (lmlia)
M. PRUDENT, INBA Centre de Dijon [Francia)

B BRERALD, Instimte of Forest E Wiernna | Auyeral
E. ROSA, CITAB-UTAD, Vila Real (Portugali

D, RUBLALES, CSICIAS, Cérdaba (Espafai

A, TAMPAKAKI, Agriculiural Univ. of Athens (Grecia)

R THOMPSON, INRA, Centre de Dijon | Francia)

C. SALON, INRAL Centre de Dijon (Francial

D SAVVAS, Agriculiml Univ, of Athens {Grecial

L VAAGEN, NIBICY, Grimstad (Naoy 1

C. VAZ PATTO, ITQB, Unix Nmmal {Parmgal)

&

CIHEAM

e b TR
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o LXGATO - Unica oo planie

EUROLEGUME

N2 n

FProje EUROTEGUME - Usloo cuc opbranc

B & Cours Approfondi

PRGGRES EN AMELIORATION GENETIQUE ET AGRONOMIE|
POUR ACCROITRE LA DURABILIT EET LA QUALITE DE LA
CULTURE DES LEGUMINEUSES A GRAINES

n Objectif du cours

Les lépumineuses sont une des plus importantes sources de protéines d'ori-
gnev@lle.«m des constituants essentiels pour une

malpré leurs mdbmﬁmb&lihnné
hunuue. lépnheuesmmspeucouomm&uu &awpp,ayandl:

Zaragoza (Espagne), 16-20 octobre 2017

lhnint

Lo 4 rr'

ﬁ«l} ucmamlmhlmmm anéen
qndnﬁbpudamt&mm

nan.mdse.mlzm_[ au

ﬁ:efn:‘:leu nutritive ex dr.-lenrnole pvwlnpévenﬁn&mnhhc.

Tout en app i ponrh __-Bon
et animale, les co-produi 4 une
¢ additi fle d' la valenr sjoutée de cette culk
L'Um européenne ainsi que d'antess pays ‘méditarranéens sont de
grands imp de b biea que p adant le
e Eﬂf o diction.’ Tes 5

pour
d'azote peuvent les s d'en axotés, cofitent en éner-
pew w-whw = S n::“

Le cours, d'une durée d'une Iemhe uéémdeadn lGanZOathﬁu
2017, Jes séances ayant lisu matin et ap|

Bl Admission

Le cours est prévu pour un de 25 p dql&n&de
Penseignement universicaire. I :nbme aux vintépesmant
mkmmumhgms ayaat une Somnmmmudsul‘

B8 et dlsitaner | R patiogh l“ des d  géndtique. amé
::h}ﬁ “;&“ ‘" I'en i?‘r Y5 Gt Rmﬁl: ;Zno:;ge Le&:am et@n!ement ouven nf:m-eﬂlm txfm“wet
%ﬁm";ﬂ\ipnh biodk ‘;‘; - Erant donné les dm:unmulm&delmWIMkhl&dﬂu
oﬁ'ﬂewsﬁngnndpmmelyomtmdmthdmbdmékugm&uys dcscnddmﬂuamucmp!&h«umede "anglais, du fran-
times ot 20 le cha bien que s persistent Gais ou Jelupagnol qunerou‘!eslﬂng\mée llncm_! L'1AMZ
cxoud-mkdmune&hmbdnédn d o s tubibsives et des conbérences dans ces trois langues.
stress biogh &eIUE T “‘mrosdu:h‘ ‘-*m-éa.p‘l':
sicurs projets. s¢ sont sur ces questi Inscripti
bwchmurdcpwpéu : ipuon
Ce couns mleiclisciplinaire viss 3 présenter les progrés sécents dans des Lesd des d'admission d Qtln" ssdes d
disciplines débouchant sur Faccroi du od dela cultune et Instituto Agrond
de la consommution des légumi a graines, ida de Montafiana 1005 g;w
Al'issue du couss, les participants : Tél : 434.976 716000 . Fax : ‘;54 976 46001
—Cwuhonhdiunﬂulém&shmdel:dmdnl&um& e-mail - iamreimaciheam org
sy Copormaldemale i o b ot s
- a aAccom| un cern-
neuu;.“‘;:t.depeuﬁne:' prel’ s ngc : ﬂllm eitae d&uﬂé ol doivenl ﬁgum dt‘unem: justifics, Ifs diplomes,
O Aars s s ity
wm. % pumikwuﬂshﬁuno. dghm“ Mquelunuonsmodnmhﬂndlditun 2 o conrs,
= n¢ metie en_place une meillcuse conduine iNEUses 1 doasiers devtont tre envoyés avant le 16 juin 2017.
dans fes ahi conventionnels et bhlogique{ en parnicu- SR R P
lktdlns dntxl ot progres e;de itre d'application de longuzlles effacrusront la demn(fn, ou devant obxenir uns autorkation
h#nonlqnd unﬂinndongé;ﬁqm poumlecm., ises 4 titre pr
dévdoppements ricents en mélhnnongéukqu Les partl électionnés seront & du pal des droles
dalégumm mleuul«mhqulué,« n cl’hm-lpuon.
" riges et radndk:kw cilisatio l‘unéimt ti gén&qued::
t e e ns ation
pﬁ&mmmma Jam . Boucses

EOlgnnimioa

Le cours est ong;mé cnuionzemuu par le Centre lmemdo.nl de
Hautes Frudes A (CIHEAM), i travers

o Instituto Agrondmico Mediterrineo de Zaragoza
9 Avenida de Montaiana 1005, 50059 Zaragoza, Espog
§7 Tel : 434976 716000, Fax : +34 976 716001

didacs de pays bres du CIHEAM jAlbanie, Algérie, Egvpre,
Espngne. Fraucs, Grice, Itafie, Liban, Malte, Maroc, Parnagal, Tuaisic et
Turquie) ainsi gue les candidats p:mnput uu prqec LEGATO et
EURDLEGUME pourront solliciter des et séjour
en régime de pension compléte i la R[sodewdqupu uy:E

Voir Infoematkn actualisée sur

E-nuil : iamz/@anz i VOt AU 008 POUR
CIHERM ==
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Les candidats d'sucres pays souhaimnt bénéhicier d'un financement de-
wront le demunder directement & d'ancres institutions natinnales oo inter-
nat

H Assurances

Les participants devrom justifier oblipatoirement, dés le début do coum,
qu'iﬁ somt en possession d'une asurance médicale gui couvre |'Espagne.
LTAME peat affrir anx participants qui en feront la demande. la possibi-
livé de souscrire une police d*assurance collective moyennane au préalable
ke paiement de la somme fée,

E Organisation pédagogique

Le coum exipers des participants un travail personnel & une participation
active. Le camcekre international du coors contribne i apporter des expé-
riences et des poins de woe divers, ce qui enrichit s programne do cour,
Le cours «'appuiera sur upe comhbinalsan de conférences, ssslons pra-
tiques, études de cas et débam,

Les participants trivalllecont en = sur plusieun exercices qui leur
permiettont la mise en pratique nﬁ la théorie. Tly prépammmnt e présente-
ront une érude de cas lice i linsertion des lgumineuss dans ls syméme
culouranx, se fumillarirerant avec les oucils de gestion du penome e la gé-
dection pénomigque. et caractériserant |'architecture des tiges e racines des
leuminsuses i cravers I'analyse d'imapes.

Les panicipants ssront [nvitds & présenter ke activicés on les résulian de
leur propes travail ou recherche & travers des pesters, ce qui Redivera les
discussions avec les confénencien du conrs,

B reogramme

L 15 heures)
H‘quﬂ;'mr. bindiversive et relations genériques des lEpuminesses o
praines cultivdes )
1P Rz-auq:e:nﬁnetiques des lfruminenses a graines.; origine, collcre,
traditions, clusers génétiques
1.5, Diiwernivé des régians producrices et des prriques agricoles en Euro-
= e dans la région médiceransanne
1.4, Fucrenrs déremmimanis o Hmintions poor l¢ rendement en grainss des
lumineuses et pour b stabilicé de b production
1.5 Utilistions en alimentacion humaice v alimeniacion animals
1.6, Impormnce sur b= march#s & tedances
1.7, Semdon de posters ex débat
L {pualive des [égnmineuses i graines e iInnovation techonlogigque lide aux
rduiis e |ou|-1.|udni.u des lEguminesses (2 heuresi
1. Qpmalité nutritionnel ke des lepumineuss a graines
2.1.1 Com s affecant i qualitd: noiriticonells, |#5 propriécés
mnté, ef le qualités organoleptiques ¢t de tmnsformarion
2.2 Pwlmton et qunification des carscréres de qualit des
graines pour ki consommation bumaine et animalke
1.2, Presduits alimamires innovants
1.3, Valeur sjourée des co-produin et résidus de Epumineuses
A Pregrés lifs sux interaciions enere plantes- et communanres micrabiennes
(2 hewres) -
3.1, Partenaires rhizesphériques e variéé des intemctions
A.2. Reépnlation des boucles de réroalimenmtion : béndfices pour la nurri-
tion de la plinre
3210 Depversitg des symbiotes e efficacité, ot potentiel poor Minocu-
lation
5211, Caractérimtion moléculaire et sdection des meillaars partenaires
A3 Aspectr innovants de 'inecolation rhizobiale iy sm
&, Pregris en agronomie (6 heurs)
4.1, InFluence des '|:||.1:| de gestion sur | rendement et b durahilite de
Lo cultare de Lt

4.2, Systimes agronomiques oil intervienment l=s lépumineuses b graines:
hénéfices e dé

4.1, Romrions de colizees
422, Culmres intercabires-et cultures mixtes de diffiirantes spéces
ol variétés
43 Coniribotion des lépuminenses b la dumabilité environnementade des
asitmen agricole
4.3.1, Colmres de couverturs
4.3.2, Leguminsuses dans les systémes culmmux biologiques
4.3.3. Ligumineuses et atiénuation du chanpement climatique
d.d. Trnail de groupe sur Iinservion des Epuminensss dans ks sysiémes
aaltumu, en évaluant ks bénéfices @ avanmpes pour I'&cosyspkme
{option 1
£, Pra en améboration et pénomi 15 heure
5.[.%9&: en pénomigoe eEI: oudl;q:n‘ulécu Ik ress
511, Resources pénétiques et pénomiques disponibles poar e pais
et b Rereralk
5. 12 Adas dexpression des pines do pois et exploitation des =5
quences pinomigoes do pois
5, L3. Compamison des méthodes de utilistes actuelie-
L'DE'DIF; applications en n'ruéIj|:|1'.|.Ifl;l'gmwu.e:E
Sélection pnomique
Travail pratique sur les outils de gestion dn penome et la e
tion pennmigque (opton 21
5.1 Proprés des stravsgies d'amélioration ponr un melleur rendement des
aultures
5.21. Regionscibls et interactions GiE
5.5 Besoorces jcques globakes @ variadon et exploimtion
i Hnl‘!’pﬂﬁuﬁ?ﬂuﬂ = ]
5.2.4. Sélection amigue @ exaciitude et incorpomrion dans bes pro-
prammes d'emélinration
5.5 Autres schéoms damdiomtion innovants (#valutify, partcipa-
rifs, et
526, Amélioration pour des utilistions specifiyues @ foormps, ns
témes bislogiqmes, cultures intercaluires
527, Optimisatinn - des  procédures de stlection  fenvimrmements
sous pestinn, conception d'esals, e
55 F:rng:r;:. en umélioration prur |2 qualité e alimentarion hmaine e
anim
5,31 Impormnce des inceractions Gull sar b qualics des & gumineuses

i praines
= ey SEEtiuu panr by mmctires de qualité dans les progmammes
damélioration
&, Moovelles methodolapies de phénntypage, avec une arention partioalis-
e oux racines (% heares)
6.1, Acquisidon et raitement o images
6.2 D?.lqr}lll amsciss i
6.3, Les diverses plates-forme s et leur accés
6.4, Mouvelles approches de modélimtion en phénotypage
.5, Enitiarives européennes ex inrecnationales et possi hilit & d'y adherer
6.6 Travail pratique d= groupe sur la mraceérisation de Farchitecture des
tipes et mcines de puminases 1 tovers lanalyse dimugs '
7. Pregrs en adapmtion des plantes aux stress abiotkgues et bistiques 4
heures
7.1 Stress ahiotique
T.L1. Effer du sestéme culioral sur b pestion des stress envirnnne-
NG
T.LL Ewluatdon ce la réponse de la plante oum sivess ablodques, avec
des techniques d‘l.erin.gurie non lir:r.rnni'lu
LY E_Efetd.s siress abintiques sur li symbiose Epuminaises-Rhiro-
iurm
.14, Pridicion des idéo bés pour sappecter b stchensse
T.1.5. Idendfication de ﬁﬁiﬂﬁl&ui e !C{ih.ﬂ Eactériennes in-
vervenant dans l'adaparion spmbiotigue des planmes mm mress
abiotiques
7.2 Srress biotique
721, Effet du systéme cultoral sir b gestion des stress biotiques
. Sources nourvelles et additionnelles de résivmnce
T.2.3. Idend fication ¢t carcographie de pénes candidats pour la réss-
Lance
8. Discussion finale avec les participantsy sur 'applicarion i lear prepre
travail do camteny dn cours (2 henrzi

ol
a

CONFERENCIERS INVITES

P ANNIOCHIARNC O, CREA-FLE, Ladi (laliel

A, BARRDS, UITAD, Vila Real (Po i

E5. JENSEM, Swedish Ulniv. of Agricultural Sciences, Alnarp (Snkde)
1. KREPLAK, INRA, Canrre de Dijon (Franes)

E MUEL Terres [nonda-Centre de (rignan. Thiverral-Grignon

(France) b5
N NAZFICARL CREA-FLC, Lodi (Itmliel

M. PRUDENT, INBEA, Cénrre de DNijen {France)
B REWALD, Institute of Forest Ecology, Wienna (Aurmche)

E. ROSA, CITAB-UTAD, Vila Real i Portugali

. RUBIALES, CSIC-IAS, Cardoba (Espagne)

A TAMPAKAKL, Agricultural Uniy. of Athens {Gréce)
B THOMPSON, INRA, Centre de Dhjon { Francel

. SALON, IMRA, Centee de Dijon iFrance)

[r. SAVVAS, Apricultual Univ, of Athens {Gréce)

. VAAGEN, NIBIO, Grimimad (Norvgs)

C.VAZ PATTO, ITQB, Univ. Mova de Lishoa (Parmgal)

&
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2.5 Group photograph
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Annex 4. Programme

4.1. Course programme

1.

ADVANCES IN BREEDING AND AGRONOMY FOR IMPROVING SUSTAINABILITY
AND QUALITY OF GRAIN LEGUME CROPS

Zaragoza (Spain), 16-20 October 2017

PROGRAMME

Overview (2 hours lectures + 3 hours poster session and discussion)

1.1. Origin, biodiversity and genetic relationships of cultivated grain legumes (1.1 to 1.3:
1 h) (E. Rosa)

1.2. Genetic resources of grain legumes: origin, collection, traditions, genetic clusters (E.
Rosa)

1.3. Diversity of growing regions and agricultural practices in Europe and the
Mediterranean region (E. Rosa)

1.4. Determining factors and limitations for legume grain yields and yield stability (1.4 to

1.6: 1 h) (F. Muel)

. Food vs feed uses (F. Muel)

. Market importance and trends (F. Muel)

. Poster session and discussion (3 h) (E. Rosa, R. Thompson, I. Vaagen, M.

Rodrigues)

Quality of grain legumes and technological innovation in legume products and

byproducts (2 hours)

2.1. Nutritional quality of grain legumes (1 h) (. Vaagen)
2.1.1. Compounds affecting nutritional quality, health-beneficial properties, and

organoleptic and processing qualities
2.1.2. Evaluation and quantification of grain quality traits for human and animal
consumption

2.2. Innovative food products (2.2 and 2.3: 1 h) (M. Rodrigues)

2.3. Added value of coproducts and residues from legumes (M. Rodrigues)

Advances in plant-microbial communities’ interactions (2 hours) (A. Tampakaki)

3.1. Rhizospheric partners and variety of interactions

3.2. Feedback loop regulation: benefits for the plant nutrition
3.2.1. Symbiont diversity and efficiency, and potential for inoculation
3.2.2. Molecular characterization and selection of the best partners

3.3. Innovative aspects of rhizobial inoculation in situ

Advances in agronomy (2 hours lectures + 4 hours practicals) (E.S. Jensen)

4.1. Influence of management practices on legume crop yield and sustainability

4.2. Agronomical systems involving grain legumes: benefits and challenges
4.2.1. Crop rotations
4.2.2. Intercropping and crop and variety mixtures

4.3. Contribution of legumes to the environmental sustainability of agricultural systems
4.3.1. Cover crops
4.3.2. Legumes in organic cropping systems
4.3.3. Legumes and climate change mitigation

4.4. Group work on the insertion of legumes in cropping systems, assessing the benefit
and advantages for the ecosystem (option 1) (3 h group work + 1 h presentation of
results) (E.S. Jensen, E. Rosa, B. Rewald, I. Vaagen)

—_
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5. Advances in breeding and genomics (2 hours lectures + 3 hours practicals)
5.1. Advances in genomics and molecular tools (2 h) (J. Kreplak, N. Nazzicari)
5.1.1. Available genetic and genomic resources for pea and faba bean
5.1.2. Pea gene expression atlas and pea genomic sequence exploitation
5.1.8. Comparison of currently used genotyping methods and their applications in
plant breeding
.4. Genomic selection
.5. Practical work on genome management tools and genome-enabled selection
(option 2) (3 h)
5.2. Advances in breeding strategies for crop yield improvement (2 h) (P. Annicchiarico)
5.2.1. Target regions and GxE interactions
5.2.2. Global genetic resources: variation and exploitation
5.2.3. Crop ideotypes
5.2.4. Genomic selection: accuracy and incorporation in breeding schemes
5.2.5. Other innovative breeding schemes (evolutionary, farmer-participatory, etc.)
5.2.6. Breeding for specific utilizations: fodder, organic systems, intercropping
5.2.7. Optimizing selection procedures (managed environments, trial designs, etc.)
5.3. Advances in breeding for food and feed quality (2 h) (C. Vaz Patto)
5.3.1. Importance of GXE interactions on grain legume quality
5.3.2. Selection for quality traits in breeding programmes
6. New phenotyping methodologies, with emphasis on roots (2 hours lectures + 3
hours practicals) (B. Rewald, C. Salon)
6.1. Image acquisition and treatment
6.2. Associated tools
6.3. Various platforms and their access
6.4. Novel modelling approaches in phenotyping
6.5. European and international initiatives and opportunities to join
6.6. Practical group work on the characterization of legume shoot and root architecture
through image analysis (3 h)
7. Advances in plant adaptation to abiotic and biotic stresses (4 hours)
7.1. Abiotic stresses (2 h) (M. Prudent)
7.1.1. Effect of the cropping system on managing environmental stresses
7.1.2. Assessment of plant’s response to abiotic stress including non-destructive
imaging techniques
7.1.3. Effect of abiotic stresses on the legume-rhizobia symbiosis
7.1.4. Prediction of ideotypes adapted to withstand drought
7.1.5. Identification of candidate genes and bacterial strains involved in the
symbiotic plants’ adaptation to abiotic stress
7.2. Biotic stresses (2 h) (D. Rubiales)
7.2.1. Effect of the cropping system on managing biotic stresses
7.2.2. Novel and additional sources of resistance
7.2.3. ldentification and mapping of candidate genes for resistance
8. Final feedback from participants on the application of the course content to their
own work (2 hours) (C. Vaz Patto, M. Prudent, D. Rubiales, |. Vaagen)

5.1
5.1
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.2. Course timetable
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