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Ingredients for successful crop diversification

European arable cropping systems are often characterised by a low crop diversity, leading to agronomic and environmental issues that contribute to climate change and biodiversity loss.

In this context, the use of diversification practices, (i.e., intercropping, multiple cropping including cover cropping, and rotation extension), could help enhance agrobiodiversity and support ecological functions that would contribute to the challenges of food and feed production and environmental preservation. In this context, DiverIMPACTS is a Horizon 2020 project, gathering 34 partners across Europe, to achieve the full potential of diversification of cropping systems.

We used a network of 10 field experiments across Europe providing data from about 100 crop sequences to study the ability of crop diversification to address different challenges: provision of high yields, low use of inputs and, therefore, reduction of negative environmental impacts.

Based on these observations, we conclude that crop diversification does not always lead to positive impacts on all the sustainability dimensions. However, the results show that regardless of the starting point (i.e., level of diversification and production mode, conventional or organic), it is possible to design innovative systems which combine higher energy yields, higher gross margins, reduced fertilizer and pesticide use and reduction of greenhouse gas emissions. Through this network, we identified 5 key ingredients to obtain these desired outcomes and avoid trade-offs:

Ingredient 1: Keep a significant proportion of major crops in the diversified sequences to maintain high production and profitability levels and adapt the crop management of these dominant species to the other changes made in the cropping system;

Ingredient 2: Add minor crops to increase both the taxonomic and functional diversity of the crop sequences, thus providing an overall increase of ecosystem service provision;

Ingredient 3: Use compensatory agronomic practices (e.g., multiple cropping or intercropping) to increase and secure yields while increasing ecosystem services provision;

Ingredient 4: Integrate the above-mentioned components in a systemic manner, to address the local agronomic and pedo-climatic factors that affect crop production;

Ingredient 5: Adapt continuously the diversification process, i.e., crops and practices, to face evolving pedo-climate and socio-economic (e.g. infrastructure, markets, regulations, available knowledge) factors and increase performance.

Our results support a gradual introduction of diversification/minor crops and diversification practices rather than a breakthrough from current systems. This calls for moving from cropspecific and practice-oriented measures to a dynamic pathway driven by continuous monitoring of diversification performances. The use of the sustainability assessment tools is crucial to increase the awareness of stakeholders and of society at large about trade-offs and limits of prescriptive solutions. More broadly, crop diversification requires coordination between all actors in the agri-food system to effectively engage in the research and development that minor crops require to increase their relative performance towards major crops and thus further increase the performance of diversified cropping systems and associated value-chains.
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