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FOOD LEGUMES - Feeding the growing population respecting planetary boundaries



The BRESOV project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 774244

Breeding for Resilient, Efficient and Sustainable Organic Vegetable Production



https://bresov.eu/



Three crops: broccoli, snap bean and tomato 5 years (1 May 2018 - 30 April 2023)
22 partners
9 EU28 countries (IT, BE, ES, PT, CZ, FR, UK, RO, 
GER)
2 Associated countries (Switzerland, Tunisia)
2 Third countries (China, South Korea)
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Exploitation of genetic resources, in terms of formulating climate-
resilient cultivars addressed to vegetable organic production 
systems under current and future scenarios of climate change

BRESOV aimed to

The project was based on the urgent 
need to provide climate-resilient 
cultivars addressed to organic 
vegetable production systems.



Common bean activities
WP2/WP3





Single Seed
Descent (SSD) 

lines



BRESOV 5th and final Progress Meeting, 26th – 28th March 2023, hybrid
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Hyper Core Collection (HCC)
82 P. vulgaris SSD lines (wild, landraces, breeding lines, elite varieties, snap and dry bean)



BRESOV 5th and final Progress Meeting, 26th – 28th March 2023, hybrid
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Snap bean panel (SBP) - 311 P. vulgaris SSD lines



 Genetic characterization of materials



 Phenotypic characterization of materials Romania – P11VRDS

Spain – P16SERIDA Italy – P7UNIVPM



BRESOV 5th and final Progress Meeting, 26th – 28th March 2023, hybrid

Results/ (Key) Achievements

Identification of interesting lines resistant/ tolerant to tested pathogens

Identification of QTL for different traits

Identification of interesting lines for agronomic charateristics (e.g. stability for yield and yield
components)

Identification of interesting lines for quality traits

a) b)

Pyramiding of resistance genes

Development of new cultivars



The INCREASE project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 862862.



www.pulsesincrease.eu

http://www.pulsesincrease.eu/




doi/10.1111/tpj.15472



Implementation of a new approach to conserve, 
manage and characterise genetic resources 
through participatory research.



INCREASE Intelligent Collections
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Germplasm bank
Core collection

Marker-trait 
association

Function of 
genes

Molecular
markersGenomic

prediction

Valorization
and use (e.g. 

breeding)

Selection based on 
phenotypic data analysis





PSI (Primary Seed Increase) and SSI (Secondary Seed Increase) experiments in INCREASE
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https://mls.planttreaty.org/itt/index.php

DOI numbers



R-COREs (2000-4000 SSD lines; > 10,000 for common bean)
T-COREs (450 SSD lines)

Multi-location field 
trials (MLFTs)

Insect free seed
increase cycles

Quality traits of seeds*

Seeds and leaves*  
metabolomics

Testing for drought in 
controlled conditions*

*subsample

Intercropping maize
& beans**

Genomic
data

CSE*
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ITALY,  Common bean 2021
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Multi-location field trials (MLFTs)

SPAIN,  Common bean 2021

POLAND,  Common bean 2021

LEBANON,  Chickpea 2022

ITALY, Chickpea 2022, sowing
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Testing for drought in controlled conditions

GERMANY,  
Chickpea 2021

GERMANY,  
Common bean 2021



FRANCE, Intercropping maize-bean

Intercropping maize & beans



Data analysis
 Pan-genome development and genotyping
 Genetic diversity and management of in-situ and ex-situ germplasm
 Genotype × Environment interactions and genomic predictions
 Allele discovery (e.g. GWAS, population genomics, landscape genomics)

Germplasm management
Evaluation of current data management and implementation of guidelines for best practices 
of data generation and handling
• Use of historical data sets
• Implement a unified evaluation–multiplication approach Guidelines for harmonised 

conservation management Long-term storage
• Active maintenance and seed distribution of Intelligent Collections





Stakeholder consortium
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Breeding trial with INCREASE accessions

A

B

C

Tim Vleugels
Aurélie Tredé



Root architecture in chickpea

Silvio Salvi



Ulrika Carlson-Nilsson



Stakeholder consortium



Stakeholder consortium



Participatory research approach

Network of agricultural high schools, botanical gardens and farmers



Agricultural high-schools in Italy
growing INCREASE lines in 2021 

IIS Salvati (PE)

IIS Einaudi (CA) IIS B.Vittone (TO)

IIS Sartor (TV)
IIS Caravaggio (NA)

IIS Fortunato (PZ)





Participatory research approach to promote genetic
resources of food legumes

INCREASE CSA

Citizen Science Experiment
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Citizen Science Experiment

www.pulsesincrease.eu
• Decentralized approach for the conservation, maintainance and

use of PGRs

• Started in 2021 (… planned for subsequent years)

• 1,000 diverse lines of common bean (mostly landraces)

• Distribution to citizens, farmers, European researchers…

• Evaluation in field, greenhouses, terraces, balconies, orchards,
gardens …

• Active involvement in the evaluation and conservation of
biodiversity, exchange of materials and information, promoting
the use and valorization of PGRs



Citizen Science Experiment

App 
INCREASE CSA



Website for informing and educating vistors



INCREASE CSE is spreading around Europe

2021 2022 2023

Maps: Markus Oppermann

3450 4055 9293



Flyers
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Examples of dissemination campaigns



Impressions 2022



Number of members in facebook groups

15/09/2022: 986 at time of annual meeting

06/07/2023: 3611











CSE levels of participation

Basic Medium Expert



Basic

Medium

Expert

CSE levels of participation



CSE guidelines, tutorials 



CSE guidelines, tutorials 









Thanks for your attention!

INCREASE YouTube channel
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