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Protein imports in Europe and China

Europe dependency : 69%

China imports 60% of soybean world market trade

Gale et al 2019
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Protein imports in Europe and China

Gale et al 

2019
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Import/export balance for EU food products

Poux & Aubert 2018, TYFA, IDDRI

A question for 
economic
sustainability

2010
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From Nitrogen (N2) to proteins

Dinitrogen: very stable molecule, 78% of the atmosphere

N is a component of proteins, vital molecules

Two ways to transform N2 into reactive Nitrogen:

– Industrial chemical synthesis

– Symbiosis plant + Rhizobium
Plant 
amino acids

𝑁2 + 𝑝𝑙𝑎𝑛𝑡 𝑒𝑛𝑒𝑟𝑔𝑦
𝑁𝑖𝑡𝑟𝑜𝑔𝑒𝑛𝑎𝑠𝑒

𝑁𝐻3

Plant 
proteins

𝑁2 + 𝑓𝑜𝑠𝑠𝑖𝑙 𝑒𝑛𝑒𝑟𝑔𝑦

𝐻𝑎𝑏𝑒𝑟−𝐵𝑜𝑠𝑐ℎ
𝑝𝑟𝑜𝑐𝑒𝑠𝑠

𝑁𝐻3

Legume species
(Fabaceae)
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An open nutrient cycle with huge losses

Mt N/anWorld (2009)

Billen et al, 2014, Global 

Food Security 3, 209-219 

N2O
1,5Legumes

Nitrogen

fertilizers

Protein and N cycle at the world level

A question for 
environmental
sustainability
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A global statement

A need to expand plant protein production

A need to increase nitrogen fixation

→ To grow more legumes

𝑁2 + 𝑝𝑙𝑎𝑛𝑡 𝑒𝑛𝑒𝑟𝑔𝑦
𝑁𝑖𝑡𝑟𝑜𝑔𝑒𝑛𝑎𝑠𝑒

𝑁𝐻3
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Legumes

Atmospheric 
N2

Protein-rich  products

Positive environmental footprint

Forage

Grain

HumanMonogastricsRuminants

alfalfa red clover

pea faba bean soybean

5 major species
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Yield potential

and stability Feed & Food

Eucleg impacts

To increase protein production where legumes are

already grown

To increase adaptation of legumes to more

pedoclimatic regions



Horizon 2020 of European Union: Call 2016, SFS 44 : “A joint plant breeding programme to decrease the EU's 

and China's dependency on protein imports” |  This project has received funding from the European Union’s 

Horizon 2020 Programme for Research & Innovation under grant agreement n°727312.

11

EUCLEG: Genetics as a lever

Genetic

resources

Elite 

material

Phenotypic

evaluation
Molecular

tools

Breeding

Diversity

Genetic determinants

Associated markers

Genomic selection

New varieties
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EUCLEG: Genetics as a lever

At the scientific level:

• Broaden the genetic base of legume crops and analyse the genetic

diversity of European and Chinese legume accessions using phenotypic

traits and molecular markers

• Analyse the genetic architecture of key breeding traits using

association genetics (GWAS)

• Evaluate the benefits brought by genomic selection (GS) to create new

legume varieties

At the technological level:

• Develop searchable databases containing passport data, as well as

agronomic and genetic features

• Develop molecular tools and data

At the applied level (breeding):

• Develop tools for genotyping

• Implement data management and analysis
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Eucleg workflow

Collect 200-400 

accessions

Genotyping
Phenotyping

• Fields

• Controlled conditions

Genetic diversity

Genetic structure

G x E interaction

Genome wide association studies

Genomic selection
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Objectives of this workshop

Disseminate the results obtained so far

– Progress on grain legumes (today)

– Progress on forage legumes (tomorrow)

Share general considerations:

– Design of multi-location experiments

– Genotyping methodologies

– Plant genetic resources

Talk and discuss with legume breeders to imagine future breeding

« Post-Eucleg breeding »



Horizon 2020 of European Union: Call 2016, SFS 44 : “A joint plant breeding programme to decrease the EU's 

and China's dependency on protein imports” |  This project has received funding from the European Union’s 

Horizon 2020 Programme for Research & Innovation under grant agreement n°727312.

15

Agenda – today : 30/09/2021
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Agenda – tomorrow : 01/10/2021

It is still time to register
https://app.livestorm.co/inrae/eucleg-workshop

https://app.livestorm.co/inrae/eucleg-workshop
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