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Executive Summary 

This document provides a collection of practical, easy-to-understand summaries and more detailed white 

papers on legume-based cropping system management practices tested during the first year of the 

VALERECO Living Labs. In addition to field-level practices, it also addresses systemic challenges that affect 

their adoption and outlines enabling conditions to overcome them. The materials are designed for 

farmers, advisors, and other agricultural stakeholders to encourage the adoption of legume-based 

farming practices. 

The deliverable is structured into two main sections: the practice abstracts and the white papers. The 

practice abstracts are concise summaries covering a range of agronomic practices that integrate legumes 

to improve sustainability and profitability, together with an analysis of barriers to adoption and measures 

that can facilitate uptake. The topics include the use of legume cover crops to reduce fertiliser needs, crop 

rotations to improve subsequent yields, soybean production supported by winter pea cover crops, cereal–

legume intercropping to improve soil health and land use efficiency, and strategies for overcoming 

systemic barriers to adoption. 

To support the abstracts, five detailed white papers are included. These documents expand on the topics 

covered in the abstracts and present the evidence-based results from trials conducted at the VALERECO 

Living Labs by partner institutions AUA, IFVCNS, INTIA, UC, and UNIPI. They provide the scientific validation 

and in-depth analysis needed to translate the environmental benefits of legumes into quantifiable 

economic outcomes for farmers. 
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1 Introduction  

1.1 Project Summary  
VALERECO aims to promote the adoption and understanding of the value of legume crops towards 

transition to sustainable, productive, climate-neutral, environment-friendly, and resilient farming 

systems. Moreover, the project aims to quantify and enhance the environmental and economic value of 

Ecosystem Services (ES) provided by 4 minor or underutilised and 8 major legume crops, seeking to 

encourage diversification of farming practices throughout the European Union and Associated Countries. 

The aforementioned are willing to contribute to healthier and sustainable diets and climate change 

resilience.  

The identification will be achieved through (1) a thorough analysis of the ecosystem-services legacy and 

(2) the investigation of gateways for penetration of legumes and their associated ES to the new CAP.  

The valorization will be implemented through the establishment of nine Living Labs (LLs) (Figure 1) to 

conduct: (1) behavioural design strategies to promote the adoption of legumes in production and 

consumption, (2) on-station participatory trials to assess the performance of major and minor-

underutilised legume crops in diversified farming systems, (3) to demonstrate and co-create technical 

economically and environmentally assessed solutions for legumes inclusion in cropping systems.  

 

Figure 1. Living Labs of VALERECO. 
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The quantification of the provided Ecosystem Services will be occurred through the development of 

indicators, which will be based on the results of the on-station trials and the demonstration events of the 

Living Labs. These indicators will further support the creation of the Decision Support System models. The 

quantification of ecosystem services through the indicators will also be assessed through a cost-benefit 

analysis and a Life Cycle Assessment (LCA). 

The dissemination will be realised through (1) the development of a Digital Legume Information Hub 

(DLIH) to upscale and maximise the uptake of VALERECO’s results, (2) the development of a Decision 

Support System (DSS) to support the decision-making of farmers and advisors for legumes adoption, and 

(3) the generation of capacity building material made available to the public through an E-learning 

Platform. 

1.2 VALERECO Consortium 
The consortium consists of 14 partners and 1 associated partner, from 8 member states and 3 associated 

countries. The consortium is spread mainly over two geographical regions to ensure interactivity, 

communication, and feasibility of the proposed frameworks to address common challenges in different 

crops and farming systems under different European pedo-climatic conditions: Central/Northern Europe 

(Netherlands, Lithuania, Germany, France, Serbia) and Southern Europe (Portugal, Spain, Italy, Greece, 

North Macedonia) (Figure 3). 

More specifically, to materialise its concept, VALERECO will bring together organisations coming from: 

→ 7 universities (AUA, UC, UNIFI, UNIPI, SSSA, WR, LUH) with significant research capacity in legumes, 

weed science, agriculture, digital agenda, impact assessment and policy design 

→ 3 research institutes (BSB, IFVCNS, INTIA) with significant research capacity in legumes, weed science, 

precision agriculture, organic production, behavioural research, social sciences and humanities, 

economics and marketing and policy design 

→ 1 advisory organisation (DELPHY) with experience in agri-food related sectors providing services, 

consulting, transfer of knowledge, technologies, and innovation 

→ 1 non-profit organisation (RFF) to engage end-users in co-creation, behavioural research and build 

capacity 

→ 2 farmers’ organisations (AFL, AGFT) with wide end-user networks (farmers, SMEs, consumers) related 

to agri-food and digital agriculture 

→ 1 independent development organization (HELVETAS) to build capacity in Ukraine, Moldova, and 

Serbia 

The selection of the partners was strictly based on criteria of experience, expertise and 

complementarities, and specific roles and responsibilities were appointed according to the partners’ 

capability and capacity. Their complementary profiles guarantee the achievement of the ambitious 

project objectives, while their experience from past and ongoing projects proves their capacity and ability 

to access and exploit all the necessary infrastructure for the implementation of the project. Expertise in 

legumes, ecosystem services, agricultural sciences, as well as smart farming, ecology, biology, social 

sciences, LCA and marketing are covered by corresponding partners, following the interdisciplinary 
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approach. It should be mentioned that VALERECO relationships among some of the partners of this 

consortium already exist because of past and ongoing successful collaborations, which is expected to be 

valuable for a quick “jump start” of the project. Additionally, consortium partners ensure their internal  

gender equality issue in all aspects of research and innovation, which is scaled up in the consortium. All 

the partners have previous proven experience from their participation in numerous EU and National 

funded projects. 

 

Figure 2. Map with the partners spanning through the two climatic regions of Europe. 
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2 Practices Abstracts 

This first batch of practice abstracts delivers an easily understandable way for farmers, advisors, and other 

stakeholders to utilise the outcomes of VALERECO Living Labs. They cover practical agricultural techniques 

that incorporate legumes to make farming more sustainable and profitable. These abstracts help farmers 

valorize ecosystem services by translating the environmental benefits of legumes into tangible economic 

outcomes. By outlining direct advantages, such as lower input costs and improved soil health, the 

abstracts provide a clear pathway for farmers to increase their farm's profitability and resilience.  

Practice abstracts are available at EU-CAP Network VALERECO page and can be accessed through here. 

2.1 Cover crops and their benefits to specific following crops 
Reducing high fertilizer costs, improving soil health, and increasing farm resilience are common goals for 

agricultural practitioners. Legume cover crops (LCCs) offer a practical and sustainable solution to enhance 

cropping systems. This practice provides an opportunity to naturally fertilize the soil and suppress weeds, 

directly increasing the productivity and profitability of primary cash crops.  

These plants naturally capture nitrogen from the atmosphere, supplying the soil with 40–80 kg of free 

nitrogen per hectare and drastically cutting fertilizer needs.  

Integrating LCCs like vetch, clover, or peas into crop rotations provides significant benefits. This practice 

improves soil structure and water retention, leading to cash crop yield increases of around 4–8%. For 

instance, studies show soybean yields can increase by nearly 5% after five years of cover crop use, and by 

over 11% in drought years. While proper management is key—as outcomes can vary between crops like 

wheat (positive) and sunflower (risk of water competition)—the long-term improvement in soil health and 

farm productivity is consistently positive. 

LCCs can be implemented on-farm with straightforward management. The primary costs are for seeds 

and planting, but the return on investment is substantial. 

• Implementation leads to lower fertilizer and herbicide bills, higher and more stable yields, and 

healthier soil that holds more water during dry spells. 

• To legume cover crops: 

o Select the Right Mix: Choose LCCs (or a mix of legumes and grasses) suited to the specific 

region and main crop schedule. 

o Time Termination: The cover crop should be terminated 2–3 weeks before planting the 

cash crop to allow the green manure to break down. 

o Adjust Inputs: After termination, soil testing is recommended to adjust and reduce 

fertilizer applications, thereby capitalizing on the natural nitrogen boost.  

2.2 Overcoming Barriers to Valorizing Legume Ecosystem Services 
VALERECO explores several operational, agronomic, social, economic, institutional and cultural barriers 
that prevent farmers from taking full advantage of legumes. While crops like beans, peas, and lentils can 
reduce fertilizer costs and build healthier soil, many growers are held back by challenges such as unstable 
yields, high start-up costs, a lack of practical knowledge, and poor access to markets. The goal is to make 

https://eu-cap-network.ec.europa.eu/projects/valorization-legume-related-ecosystem-services_en#tab_id=practice_abstracts
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growing legumes a bit more sustainable and an attractive choice for integration in diversified farming 
systems. 

Results  

VALERECO is working on a strategic roadmap for making the use of legumes more attractive for production 
and consumption. Key solutions involve among others:  

• promoting new breeding programs for resilient and better performing legume varieties,  
• better fitted legume varieties suited to diverse farming systems and adapted to ongoing climate 

change repercussions, 
• advocating for new policies that financially reward farmers for the environmental benefits they 

provide, such as improved soil health and carbon storage 
• incentivizing the wide use of legumes in healthy diets by involving consumers and other actors 

across the agrifood value chains into co-created transformation pathways 

Practical recommendations for end-users 

Integrating legumes into rotations can significantly decrease reliance on expensive nitrogen fertilizers and 
the implementation of unsustainable and harmful agricultural practices. Over time, legume-based 
diversification leads to healthier, more drought-resistant farms and more stable, long-term productivity 
for the entire agricultural holding. The primary benefits for producers constitute lower input costs and a 
surge of ecosystem services such as pollination, water retention, and soil health, especially when 
combined with conservation tillage and other nature positive agricultural practices. While there may be 
initial investments in new seeds and training, adoption can begin on a small scale.  

2.3 The role of legumes in sustainable crop rotation 
Continuously sowing cereal crops like wheat on the same land presents significant challenges for farmers. 
This practice, known as monoculture, leads to higher costs due to an increased need for nitrogen fertilisers 
and plant protection products. It also creates long-term problems with recurring weeds, pests, and 
diseases that become harder and more expensive to manage over time. This project addresses the 
opportunity to break this costly cycle by introducing a simple, sustainable, and profitable alternative. 

An important solution is to integrate leguminous crops, such as peas, into the rotation. Long-term 
experiments have proven that this strategy delivers multiple benefits. By alternating between cereals and 
legumes, farmers can naturally disrupt the life cycles of persistent weeds, pests, and diseases that thrive 
in monoculture systems. Most importantly, legumes have the unique ability to fix atmospheric nitrogen 
in the soil, providing a natural source of fertiliser for the next crop and significantly reducing the need for 
synthetic fertilisers. 

Farmers can directly apply these findings to improve their bottom line and farm health.  

• Sowing a legume crop like peas before wheat can boost the subsequent wheat yield by as much 
as 17%. 

• This rotation with legumes can lead to direct cost savings, reducing the need for nitrogen fertiliser 
by an average of 40 kg per hectare in the following crop. 
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• Crop rotation also serves as an effective tool for integrated pest and weed management, 
decreasing reliance on chemical sprays and lowering the risk of herbicide resistance.  

The primary step is to diversify the crop plan to include a legume in a rotation. This makes the entire 
farming operation more resilient and sustainable. By reducing input costs while increasing yields, rotating 
with legumes is a powerful strategy to enhance farm profitability. 

2.4 Soybean production in the system of winter cover crops 
VALERECO aims to find a practical way for farmers to improve soybean yields in challenging, semi-arid 
conditions. The goal is to increase productivity and meet the growing demand for plant protein, all while 
making farming more sustainable and reducing the need for chemical fertilisers. 

The IFVCNS team tested an effective solution: planting winter peas as a cover crop before the main 
soybean crop. 

This method was proven to significantly boost soybean yields. It works by enriching the soil with 
beneficial microbes and naturally adding nitrogen, a key nutrient for soybeans. The study confirmed that 
this is a practical and beneficial system for soybean production. 

Practical Advice for Farmers  

This strategy offers direct benefits on the farm. By planting winter peas, growers can expect the following 
benefits: 

• Higher Yields: The most important result is a bigger, better soybean harvest. 
• Lower Costs: The peas naturally "fix" nitrogen from the air into the soil, cutting down on the need 

to buy expensive nitrogen fertilisers. 
• Healthier Soil: This practice improves the soil's structure, reduces compaction from machinery, 

and helps suppress weeds naturally. 

Keep in Mind: 

• There is an initial investment in the cover crop seed and the labour for planting and later 
terminating it. 

• To get the best results, the cover crop must be terminated at the right time so it doesn't compete 
with the soybeans for water or nutrients. 

The choice of cover crop and management plan should be tailored to the farm's specific soil type and 
climate. 

2.5 Intercropping with legumes to improve productivity and soil health 
VALERECO aims to address a wide range of modern agriculture challenges through the introduction of 
legumes in diversified cropping systems with emphasis on sustainable and effective intercropping 
schemes. The proposed intercrops aim to increase crop yields and farm profitability while reducing inputs, 
costs and environmental risks. 
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Specifically, legumes, as for example peas, clovers, lentils, chickpeas etc., are combined with cereal 
cultivation to create functional intercrops and achieve optimal land use efficiency. Soil nitrogen 
enrichment through legume nitrogen fixation is a prominent benefit of such legume-cereal intercrops. In 
addition, the simultaneous presence of crops with different functional characteristics in the same field for 
a while, leads to optimal resource exploitation, due to the complementarity of resource use by the 
intercropped plants. 

There are four types of intercropping:  mixed-intercropping (both crops in the same row), strip-
intercropping (alternate crops strips), row-intercropping (alternate crop rows), and relay intercropping 
(crops co-exist for a while). Implementing this strategy can offer: 

• Environmental Benefits: Over time, the soil will become healthier with better structure, improved 
water retention, and natural weed suppression, securing the future productivity of your land. For 
livestock operations, intercropped forage also offers higher protein content. Legumes contribute 
to more resilient agroecosystems that are better able to withstand climate variability and 
disturbances. 

• Economic Benefits: The most immediate benefit is a significant reduction in fertilizer and 
chemical pest and weed control inputs.  

To summarize, although important challenges should be addressed to their wide adoption in the new era 
of agriculture, legume-based intercropping systems offer a sustainable and effective approach to 
improving low-input agroecosystems and promote higher productivity and profitability compared to 
monocultures.  
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3 White Papers 

The five white papers provide a comprehensive look into the initial research and trials conducted at the 

VALERECO Living Labs, reinforcing the summaries found in the practice abstracts. Each document, 

prepared by partner institutions like AUA, IFVCNS, INTIA, UC, and UNIPI, delves into a specific aspect of 

integrating legumes into farming systems. The topics are diverse, most of them focus on practices tested 

in the field, such as intercropping legumes with cereals to improve land use efficiency, using winter peas 

as a cover crop to boost soybean yields, and implementing crop rotations to break the costly cycle of 

cereal monoculture. 

Furthermore, the collection examines the broader context, addressing the various operational, economic, 

and institutional barriers that hinder the widespread adoption of legumes and offering strategic solutions 

to promote their use.  

These white papers play a critical role in communicating the value of ecosystem services provided by 

legumes. They combine field evidence, practice-oriented insights, and barrier analysis to demonstrate the 

economic and environmental benefits highlighted in the project.  

This knowledge base is crucial for convincing farmers, advisors, and policymakers to adopt these 

sustainable practices. By providing in-depth analysis, the white papers serve as a key resource for 

stakeholders, building credibility and empowering them to make informed decisions that support resilient 

and profitable agriculture.
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3.1 Intercropping with legumes to improve productivity and soil health 
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3.2 Soybean production in the system of winter cover crops 
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3.3 The role of legumes in sustainable crop rotation 
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3.4 Overcoming barriers to valorizing legume ecosystem services 
  



 
D6.3: Practice Abstracts (Batch 1) 

 

 
valereco.eu 33 

 

 

  



 
D6.3: Practice Abstracts (Batch 1) 

 

 
valereco.eu 34 

 

 

  



 
D6.3: Practice Abstracts (Batch 1) 

 

 
valereco.eu 35 

 

 

  



 
D6.3: Practice Abstracts (Batch 1) 

 

 
valereco.eu 36 

 

 

  



 
D6.3: Practice Abstracts (Batch 1) 

 

 
valereco.eu 37 

 

 

  



 
D6.3: Practice Abstracts (Batch 1) 

 

 
valereco.eu 38 

 

3.5 Cover crops and their benefits to specific following crops 
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Figure 1.  

Characteristics and management of main LCCs types.  
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Annex I: Practice Abstracts at VALERECO EU-CAP Network page 
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