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: 1st January 2014

Duration: 48 months

Workpackage concerned: WP7
Concerned workpackage leader: CIHEAM-IAMZ
Dissemination level: PU (public)

LEGATO - FP7-613551

Table of contents

I. Report on the course ....................................................................................................... 3
II. Annexes ........................................................................................................................... 7
Annex 1. Publicity of the course......................................................................................... 7
Annex 2. Participants ........................................................................................................13
2.1. List of participants .................................................................................................................. 13
2.2. Addresses of participants ...................................................................................................... 14
2.3. Scholarships awarded ........................................................................................................... 16
2.4. Orle of participants ................................................................................................................. 17
2.5 Group photograph ................................................................................................................... 18

Annex 3. Addresses and orle of lecturers .........................................................................19
Annex 4. Programme ........................................................................................................22
4.1. Course programme ................................................................................................................ 22
4.2. Course timetable .................................................................................................................... 24

Annex 5. Evaluation of the course ....................................................................................25
5.1. Evaluation of the course by participants ................................................................................ 25
5.2. Evaluation of the course by lecturers .................................................................................... 31
5.3. Evaluation of the course by the Course Scientific Coordinators ........................................... 34

Page 2 of 37

LEGATO - FP7-613551

I. 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), Italy (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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II. Annexes
Annex 1. Publicity of the course
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2.5 Group photograph
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Annex 4. Programme
4.1. Course programme
ADVANCES IN BREEDING AND AGRONOMY FOR IMPROVING SUSTAINABILITY
AND QUALITY OF GRAIN LEGUME CROPS
Zaragoza (Spain), 16-20 October 2017
PROGRAMME
1. 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)
1.5. Food vs feed uses (F. Muel)
1.6. Market importance and trends (F. Muel)
1.7. Poster session and discussion (3 h) (E. Rosa, R. Thompson, I. Vaagen, M.
Rodrigues)
2. Quality of grain legumes and technological innovation in legume products and
byproducts (2 hours)
2.1. Nutritional quality of grain legumes (1 h) (I. 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)
3. 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
4. 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
5.1.3. Comparison of currently used genotyping methods and their applications in
plant breeding
5.1.4. Genomic selection
5.1.5. 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. Identification 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, I. Vaagen)
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4.2. Course timetable
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