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Outline

• Legumes are a key component of crop diversification to support 
transitions towards sustainable agri-food systems;

• Their development is hindered by a combination of 
interconnected technological, economic, organisational and 
institutional barriers;

• Multi-actor coordination at territory and value chain levels is 
required and can help remove these barriers;

• Research and development activities should be adapted.
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Six H2020 projects joined efforts in 2017 to promote crop diversification
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Total Budget funded by EC:
40 million €
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Great diversity of legumes: an asset for crop diversification
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Legumes are a key component of crop diversification research
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System Rotation 
duration 
(years)

Number of species % of legumes in 
rotation

% intercrops % soil cover 
by MSCC

CC CC + MSCC CC CC + MSCC CC CC + MSCC

REF 3.6 3.5 3.8 7 8 3 3 4

DIV 4.3 4.9 7.1 15 22 37 40 20

CC = Cash Crop
MSCC = Multi-Services Cover Crops

§ Explore different diversification strategies

Rotation Legumes for their expected ecosystem services
New markets (hemp, lentil, soybean, bionergy from silage)

Intercropping Cereal-grain legumes (pea-wheat, pea-barley, lupin-wheat)
Relay cropping (maize-ryegrass)
Oilseed rape/frost-sensitive legumes
Strip cropping

Multiple cropping Cover crops, barley + soybean 



Examples of benefits within intercropping

• Intercropping cereals with legumes produces grains or silage 
richer in protein with a lower use of N input and of fossil energy

• Increase of protein content in organic farming (bread, pasta)
• increase nitrogen use efficiency of cereals

• Legumes used as a companion in oilseed rape to prevent 
herbicide use and supply nitrogen to the crop 

• Legumes as cover crops to avoid pre-emptive competition for N 
and negative impact on the subsequent cash crop
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• Diversifying cereal crops with legumes can increase the abundance
and/or diversity of beneficial arthropods associated with the crop

• Intercropping legumes with vegetables can enhance crop yields, soil 
health and C sequestration



Possible trade-offs between ecosystem services
Field experiments in DiverIMPACTS
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Nitrogen  provision  is  one  of  the  ESs  
with  the  highest  potential  gain  in 
diversified cropping systems

Risks concerning disease control and weed 
suppression in several systems

(Hellou et al.,2020 DiverIMPACTS report)



Introduction of legumes is hindered by a series of barriers all along value chains
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Unlocking the potential of crop diversification to support 
sustainability transitions requires systemic changes

  
(adapted from Olivier et al., 2018
who adapted it from Geels, 2002)

Support niches

Destabilise the regime



Agronomic innovation
Intercropping Lentil-Wheat to 
increase protein content and 
reduce nitrogen fertiliser use

Organisational Innovation 
Integration of an optical sorter

!

Technological Innovation 
Multi-year Farm accounting

systems

Marketing Innovation
Dedicated brand and 

delivery system

Service innovation
New advisory system for 

farmers

Need to combine technological and organisational
innovations along value chains

(Meynard et al., 2017)
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Manpower (h/ha/y)

Oil (l/ha/y)

N (kg/ha/y)
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Simulation and assessment of territorial scenarios

Comparison of S1 with reference

Pelzer et al., 2020, project Legitimes

Plateau Langrois, 
France (90,000 ha)

Current territorial 
land use



Implications for research & development

• No “one size fits all” solution 
• Solutions should be tailor-made to local contexts and needs; 
• Climate change and long-term transition require continuous 

adaptation of cropping systems

• A new vision of systems efficiency
• Numerous criteria to be considered at different scales
• Actors’ preferences

à Farming systems efficiency ≠ optimization of each component
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Dynamic and adaptive nature 
of crop diversification 

à Approaches and tools to support actors drive their 
pathway towards sustainable systems



Conclusion

• Legumes are a key lever to promote sustainable agrifood systems

• The diversity of legume species, of their modes of cultivation and of 
their uses, that used to be a lock-in, is becoming an asset

• Introduction of legumes and crop diversification at large should be 
tailor-made to local contexts

• Multi-actor, multicriteria and multilevel approaches and tools are 
needed to help drive a dynamic and adaptive long-term process

• A new vision of agrifood systems efficiency and a change of paradigm in 
R&D are required
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