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Identify the obstacles to intercropping and enhance farmers’ acceptance 
by providing knowledge and demonstrations that promote economic, 
environmental, and social benefits of legume-cereal intercropping.
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LEGUMINOSE Objectives 

▪ Co-design legume-cereal intercrop combinations and crop rotation systems adapted to 
different pedoclimatic conditions

▪ Elucidate suits of intercropping benefits beyond yield 
and N cycling 

▪ Provide web-based interactive platform for assisting site-specific  decision support tool 

▪ Multi-actor approach to make “biodiversity” an integrated element of farms using On-
farm living labs and knowledge sharing 

▪ Map current barriers among stakeholders across the whole value chain, use behaviour 
change methodologies to develop strategies to overcomes these barriers

▪ Create Two-way communication channel and knowledge exchange activities by building 
collaboration with non-EU countries (Pakistan and Egypt)

▪ Co-create a set of policy recommendations and contribute to the implementation of 
existing EU policies i.e. Green Deal, Farm2Fork…. 



The project idea is based on the concept of ecological intensification, assuming that
components of biodiversity can be used to either complement (ecological
enhancement) or even replace artificial inputs (ecological replacement).
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Hypothesis and Rational  

“division of labour”

✓ Higher efficiency 
and functioning 
of the cropping 

system 

Theoretical principles of ecological biodiversity with prediction of 

enhanced ecosystem functioning. 

✓ Utilization of different abiotic
resources, thereby increased overall
resource pool availability

✓ Complementarity, less competition
✓ Biotic interaction, dilution effect
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1. The higher plant diversity of 
intercropping systems will 
increase plant health and 
reduce the application rates 
of pesticides in 
agroecosystems as 
compared to monocultures

2. The increasing plant health 
is the result of increasing 
below ground networks 
between trade partners and 
their rhizosphere microbial 
community

3. Intercropping reduces 
fertilizer inputs and tighten 
nutrient cycles by symbiotic 
trades between plants and 
microorganisms and by intra 
plant synergism

Hypothesis and Rational  
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Methodology 

Pilot demonstration 
(research field trials) and 

on-farm living labs for 
optimisation of legume-

cereal intercropping

Outreach activities

Remote sensing and 
modelling for continuous 

farm mapping and 
decision support on 

intercropping 

Socioeconomic impacts 
and sustainability of the 

proposed strategies 
across Europe and 

beyond 

LEGUMINOSE 
components 

Multi-actor approach 
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Methodology 

1. Pilot demonstration (research field trials) and on-farm living labs for
optimisation of legume-cereal intercropping (WP3, WP4, WP5).

Planned activities and synchronisation of research and on farm field trials

7
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Methodology 

1. Pilot demonstration (research field trials) and on-farm living labs for
optimisation of legume-cereal intercropping.
Research field trials

(7 trials) 

On-farm labs
In 9 countries (IT, ES, DE, DK, PL, CZ, UK, EG, PK)
Each country 20 field trials (180 total) 



8

2. Modelling above- and below-ground dynamics of intercrops (i-crop mode) and
developing an interactive web-based platform for assisting decision-making on
intercropping at a European scale.

Methodology 
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3. Socioeconomic impacts and sustainability of the proposed strategies across
Europe and beyond (WP2 and WP7).

Methodology 

Multi actor participatory approach to identify 
barriers for intercropping 

➢ Creating Innovation partnerships

➢ identifying barriers and motivation of
stakeholders towards intercropping and for co-
creation of species mixtures/combinations for
on-farm living lab field trials that reflect local
priorities

Explore the economic incentives and framework 
conditions that promote intercropping by 

farmers and value chain actors

➢ Evaluation of economic stability at farm level

➢ Connecting intercropping with consumer
demand and business models

➢ Policy analysis to promote intercropping

➢ Exploitation roadmap
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4. Outreach activities (WP8).

Methodology 

Develop and implement appropriate strategies for 
dissemination, communication and stakeholder 

engagement

➢ To raise awareness and inform about the project, its
relevance and results to all relevant stakeholders

➢ To disseminate the project results

➢ To engage with farmers and other stakeholders and
train them on the LEGUMINOSE solutions.

leguminose.eu@Leguminose_EU

Leguminose Project
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Work packages: an overview 
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Summary
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The consortium 

Partnership of 21 institutions
(different sectors)   

15 partners 
(8 EU countries & Pakistan) 

2 Associated Partners 
(UK) 

4 Affiliated entities



Priliminary results 
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Established living labs and legume-cereal intercrop mixtures 

Current state of confirmed farm labs (state 31st of 

October 2023) is 132, marked in the map

Around 45 different legume-cereal combination have been chosen. 

The most selected combinations are wheat – Chickpea, Wheat –

Peas, Barley – Peas, Barley – Vetch, Barley – Chickpea etc
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Priliminary results 
Synthesis of barriers and opportunities of intercropping

(based on focus groups in seven European countries (Czech Republic, Denmark, Germany, Italy, Poland, Spain, and 

the United Kingdom) as well as Egypt and Pakistan)
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Priliminary results 
Synthesis of barriers and opportunities of intercropping

(based on focus groups in seven European countries (Czech Republic, Denmark, Germany, Italy, Poland, Spain, and 

the United Kingdom) as well as Egypt and Pakistan)

Considerations 

for species 

mixtures for 

legume-cereal 

intercropping
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Priliminary results 
Sampling Campaign 

(Digging deep: Sampling European soils to explore the benefits of intercropping)

Cesa, Italy
Viborg, Denmark
Assendorf, Germany
Šumperk, Czech Republic
Osiny, Poland

Our exhilarating sampling campaign took us through the scenic landscapes 

of five different countries. Our team, led by Shamina, Norman, and 

Magdalena, worked diligently to collect soil and plant root samples at four 

research field site. Let’s recap our thrilling journey across Europe, exploring 

the fascinating world of intercropping.



Thank you

https://www.leguminose.eu/

https://twitter.com/Leguminose_EU

https://www.linkedin.com/company/leguminose-project/
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Call for abstract
Lead convener:

S.I. PATHAN – Università degli Studi di Firenze,ITALY

Co-convener:

N. GENTSCH – Leibniz Universität Hannover, GERMANY

G. PIETRAMELLARA – Università degli Studi di Firenze, ITALY

Session ID: 133435

Optimization of plant-soil-microbe interaction under 

crop diversification

Link to the conference and abstract submission; https://lnkd.in/dVeqEUPV

Abstract submission deadline: January 15, 2024
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