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Abstract
Wildflower strips (WS) are proposed in many European countries as a strategy to enhance biodiversity and ecosystem
services in arable fields. To create and maintain WS on nutrient-rich cultivated soils reveals challenging. Flowered species
may be outcompeted by grasses due to high phosphorus content in soil. We studied during 5 years seed mixture (grass
density in the seed mix) and mowing regime influenced the ability of WS to provide environmental benefits (flower
provision for insects and landscape purposes, reduction of soil nutrient load) and respond to farmer concerns (noxious weed
promotion, forage production). Lowered grass density increased flower abundance, but not diversity, only in the first 3 years.
In the last 2 years mowing effects became determinant. Flower cover and richness were the highest under the twice-a-year
mowing regime. This regime also increased forage quantity and quality. Flower colour diversity was conversely the highest
where mowing occurred every two years. Potassium in the soil decreased under the twice-a-year mowing regime. Other
nutrients were not affected. No management option kept noxious weed to an acceptable level after 5 years. This supports the
need to test the efficacy of specific management practices such as selective clipping or spraying. Mowing WS twice a year
was retained as the most favourable treatment to maintain species-rich strips with an abundant flower provision. It however
implies to mow in late June, i.e. at the peak of insect abundance. It is therefore suggested to keep an unmown refuge zone
when applying this management regime.
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Introduction

In the face of environmental degradation due to agriculture
intensification, many European countries adopted Agri-
environment Schemes (AES) as a response (Batáry et al.
2015). Among those schemes, flower strips are often pro-
posed as a strategy to enhance flower-feeding insect bio-
diversity (Haaland et al. 2011) as well as ecosystem
services, such as pollination (Nicholls and Altieri 2013;
Uyttenbroeck et al. 2017), natural pest control (Landis et al.
2000; Hatt et al. 2017, 2018) and improvement in landscape
aesthetics (Junge et al. 2015). The type of strips and their
management may vary between countries, depending on
their policy (Haaland et al. 2011). Several countries adopted
AES prescription for perennial field margins made of
indigenous forbs and grasses managed by mowing, with the
aim to keep meadow-like vegetation (Smith et al. 2010;
Haaland et al. 2011; Tarmi et al. 2011). In this way, Wal-
loon (South Belgium) AES management prescriptions for
wildflower strips include the use of species typical from
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