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Smaller fields and diversified crops can help spontaneous plants to
make a comeback, even in the middle of fields

Scientists from INRAE and the CNRS’, working with colleagues from Germany, Spain, the UK and
Canada, have been looking at how crop diversity and field-border length (smaller fields have
proportionately longer borders) can enrich plant species in farmland. Their study, published in the
Journal of Applied Ecology and based on findings from 1,451 agricultural sites, shows that
increasing field border lengths could be a highly effective measure to complement agri-
environmental schemes, maintaining and restoring plant diversity right to the centre of fields.

Farmland now contains fewer species of spontaneous plants than even thirty years ago and they have also sharply
declined in number. Often considered a nuisance by farmers, spontaneous plants in fields (more commonly known as
weeds), act as an essential link in the biodiversity network, offering food and shelter to many different animals such as
pollinators, birds, and insects that assist crop growth.

One way to reduce the decline of these plants is to increase the proportion of semi-natural elements in the landscape
(such as hedgerows and grassy strips). But this also reduces the area available for agricultural production and requires
changesin both practice and perceptions that are sometimes not easy for farmers to make. A research team has therefore
been looking for alternative levers, with a particular focus on heterogeneity in the crop mosaic, whether this takes the
form of crop diversity, more field borders, or both.

As part of the European FarmLand project** involving 30 laboratories across Europe and Canada, researchers compared
plant diversity levels in 1,451 Tkm2 farmed study sites, across 432 different agricultural landscapes, where the total
length of field borders, crop diversity and the proportion of semi-natural elements were independently variable. A total
of 899 plant species were identified.

The researchers demonstrated that longer field borders in agricultural landscapes enhance spontaneous plant diversity
in the study sites, including those with no semi-natural features between the fields. This positive effect was even more
noticeable at the centres of the fields, where the number of spontaneous plants is usually lower than at the edges. The
team also showed that longer field borders and crop diversity have different and complementary roles to play. For
example, increasing the former leads to greater plant diversity on grassland, while increasing the latter leads to a greater
diversity of plants in crops.

This suggests that altering field shapes to increase field border lengths in agricultural landscapes and increasing crop
diversity would support high plant diversity right to the centre of the fields and would thereby generate a range of
associated ecosystem services. In addition, other studies have shown that there is no significant reduction in yields for
smaller fields. These measures might thus constitute a substantial (and much underexploited) lever to support both
biodiversity and yields in farmland.

1 From the Centre d'écologie fonctionnelle et évolutive (CNRS/Université de Montpellier/Université Paul Valéry
Montpellier/EPHE/IRD), the ChizéCentre d'études biologiques (CNRS/Université de La Rochelle) and the
Ecosystémes, biodiversité, évolutionlaboratory (CNRS/Université Rennes 1).



https://web-ast.dsi.cnrs.fr/l3c/owa/structure.frame_infos?p_etat=un&p_lab_sel=UMR5175&p_i=0&p_nbres=0&p_num_lab=0
https://web-ast.dsi.cnrs.fr/l3c/owa/structure.frame_infos?p_etat=un&p_lab_sel=UMR5175&p_i=0&p_nbres=0&p_num_lab=0
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Created on January 1, 2020, the French National Research Institute for Agriculture, Food, and Environment (INRAE) is a major player
in research and innovation. INRAE carries out targeted research and resulted from the merger of INRA and IRSTEA. It is a community
of 12,000 people with 268 research, experimental research, and support units located in 18 regional centres throughout France.
Internationally, INRAE is among the top research organisations in the agricultural and food sciences as well as in the plant and
animal sciences. It also ranks 11" globally in ecology and environmental science. It is the world's leading research organisation
specialising in agriculture, food, and the environment. INRAE's main goal is to be a key player in the transitions necessary to address
major global challenges. Faced with a growing world population, climate change, resource scarcity, and declining biodiversity, the
institute is developing solutions that involve multiperformance agriculture, high-quality food, and the sustainable management of
resources and ecosystems.
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