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Multifunctional vegetated strips
in and around agricultural fields
Vegetated strips (permanently vegetated land
within or around agricultural fields) are used
to reduce the impacts of intensive farming
activities, for example by providing habitats for
organisms and by intercepting pesticides and
nutrients. A large volume of research exists regarding the use and efficacy of vegetated strips,
and EviEM has produced a systematic map on
the topic.

Vegetated strips may reduce
the environmental impact of agriculture
Intensification of agriculture over recent decades has caused
a severe decline of biodiversity in agricultural landscapes
across Western Europe. The establishment of permanently
vegetated strips around fields to reduce the environmental
impact from intensive agriculture, especially on watercourses, is a common intervention across the region: these strips
are important components of agri-environment schemes in
the UK, Germany and Switzerland. They are established for a
number of reasons: to promote biodiversity; to minimise
runoff of pesticides; to prevent the loss of soil from farmland;
and to reduce the leaching of nutrients.
In Sweden, some 11,000 hectares of farmland is set aside as
vegetated strips, but the extent of such strips has the potential to reach 100,000 hectares under future environmental
protection plans. From 2011, vegetated strips (buffer strips)
are mandatory along river courses where certain pesticides
are used.

The range of different vegetated strips within and around agricultural fields,
including hedgerows, wildflower strips, beetlebanks, grassy borders, woody
vegetated strips and forest margins. Illustration: Gunilla Hagström.

Mapping the evidence
Several key questions regarding vegetated strips remain to be
answered, e.g. whether higher abundances of pollinators or
predators in strips lead to (i) increased pollination/biological
control in surrounding fields, and (ii) increased biodiversity
also at the landscape scale, not only a redistribution of species and individuals within the landscape. Furthermore,
stakeholders have sought information on how vegetated
strips should be created and managed to fulfil their multiple
purposes (providing ecosystem services, conserving biodiversity, counteracting fertiliser runoff, minimising soil erosion,
and restricting pesticide drift).
We have undertaken comprehensive searches for studies investigating the impact and effectiveness of vegetated strips in
and around boreo-temperate farmland. We identified 1,072
relevant research studies and catalogued them in a systematic map database. We also identified 130 relevant literature reviews, which were catalogued in a second database.

Buffer strips between farmland and watercourses can help conserve
biodiversity and intercept pesticides and nutrients. Photo: Olle Kvarnbäck.

The volume of evidence on the topic is increasing steadily.
The most commonly studied strips were field margins,
hedgerows, shelterbelts, and riparian buffers. The majority of
evidence came from the USA and the UK (32% and 20% of
the evidence base, respectively). Around 70% of the evidence
was related to arable fields. Half of research studies focused
on field edge strips, a quarter on riparian strips, and a small

proportion on in-field strips. Terrestrial biodiversity, nutrients (nitrogen and phosphorus) and soil/water loss or reten-

What is a systematic map?

tion were the most commonly measured outcomes in primary studies and reviews. The group of ecosystem services most
commonly examined was regulating services (such as pollution control and erosion protection), followed by supporting
services (such as biodiversity and pollination). The most frequently reported single ecosystem service was biodiversity,
followed by pollution control and nutrient cycling.

In this review we used a systematic approach to collate and catalogue
studies of impacts of different kinds of vegetated strips in and around
agricultural fields. The result is a systematic map of the evidence.

We identified substantial bodies of evidence relating to strip
width, terrestrial biodiversity, nutrient retention, hydrological regimes, toxic substances, erosion protection, pests, carbon sequestration, and soil and biodiversity combined.

How this review was conducted

We also found knowledge gaps relating to climate regulation,
freshwater biodiversity, harvesting of vegetated strips, cultural ecosystem services, long-term impacts, the relationship
between pest populations and crop yield, fuel and fibre production, specific regions and countries (e.g. Russia and South
America), and multi-use vegetated strips.

Implications of the findings
Our review has identified a suite of knowledge clusters,
where further synthesis through systematic reviews is feasible, and knowledge gaps, where further primary research
may be needed. Decision-makers can use our map and the
accompanying evidence atlas (an interactive geographical
map showing where the research was conducted) to identify
policy areas or locations where evidence is lacking or where it
is present and might help shape policy.

Like other kinds of systematic reviews, systematic maps are characterised by meticulous planning, methodical procedures and a transparent
documentation of all assessments carried out in the course of the
work. This approach is designed to avoid bias and increase reliability
and repeatability.

This review was initiated and financed by the Mistra Council for
Evidence-Based Environmental Management (EviEM). It was
conducted as a project by a specially appointed team of researchers
chaired by Sönke Eggers, Associate professor of ecology at the
Swedish University of Agricultural Sciences, Uppsala. The project
was managed by Neal Haddaway, EviEM.

EviEM
The Mistra Council for Evidence-Based Environmental Management
(EviEM) strives to ensure that environmental management in Sweden is
informed by the best possible scientific evidence. Through systematic
reviews of relevant research, we aim to improve the basis for decisions
in environmental policy. EviEM is funded by the Swedish Foundation for
Strategic Environmental Research (Mistra).

Free access to full report
The evidence atlas and a more detailed description of the project are available at the EviEM website (http://www.eviem.
se/en/projects/Buffer-strips/). The full report on the review
can be downloaded there. The report has also been published
in the Environmental Evidence journal.

Screenshot of the evidence atlas of all included research studies.
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