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Description of the subject. To counteract environmental problems due to agricultural intensification, European farmers can
apply agri-environmental schemes in their fields. Flower strips are one example of these schemes, with the aim of supporting
biodiversity, leading to an increase in “useful” species groups such as pollinators for crop pollination and natural enemies
for pest control. However, to our knowledge, a complete appraisal of the pros and cons of flower strips, from a farmer’s
point of view, does not yet exist. It is proposed that better and more complete information could increase the adoption and
implementation of such agri-environmental schemes.
Objectives. This study aims 1) to assess the pros and cons of flower strips, from a farmer’s point of view, and 2) to highlight
the knowledge gaps that exist in the scientific literature, for the different types of pros and cons.
Method. We listed the different components of the appraisal of pros and cons and conducted a systematic screening of the
scientific literature on flower strips and these components.
Results. The largest part of the 31 selected studies was concerning agronomical and ecological processes, such as pollination
and animal pest control. Most of them indicated positive effects of flower strips. For many components of the appraisal, mostly
economic and social ones, few or no studies were found.
Conclusions. While a positive balance of pros and cons, from a farmer’s point of view, came from our literature screening,
large research gaps still remain and more research is required, especially in the economic and social components of the
evaluation.
Keywords. Agroecosystems, ecosystem services, sustainable agriculture, agricultural practices, intensive farming, crop yield,
compensation, farm income, attitudes, biological control.
Avantages et inconvénients des bandes fleuries pour les agriculteurs (synthèse bibliographique)
Description du sujet. Afin de limiter les effets néfastes de l’intensification agricole sur l’environnement, les agriculteurs
européens ont la possibilité d’adopter un certain nombre de mesures agri-environnementales. Parmi celles-ci, l’aménagement
de bandes fleuries en bordures de parcelles peut soutenir le maintien d’une diversité d’organismes dans le milieu agricole, dont
certains peuvent jouer un rôle positif pour l’agriculture, comme la pollinisation ou le contrôle des ravageurs. Néanmoins, une
analyse des avantages et inconvénients des mesures agri-environnementales est nécessaire pour favoriser leur adoption par les
agriculteurs. En ce qui concerne les bandes fleuries, une telle analyse n’est actuellement pas disponible.
Objectifs. Cette étude a pour objectif 1) d’évaluer le rapport entre les avantages et les inconvénients des bandes fleuries pour
l’agriculteur et 2) de mettre en évidence les manques de connaissances à propos de ceux-ci au sein de la littérature scientifique.
Méthode. Après avoir listé différentes composantes du rapport entre les avantages et les inconvénients des bandes fleuries, une
revue systématique de la littérature scientifique a été réalisée.
Résultats. La majorité des 31 articles sélectionnés traitaient de processus agronomiques et écologiques tels la pollinisation
et le contrôle biologique. La plupart montraient un intérêt des bandes fleuries. Néanmoins, peu d’études traitaient les autres
aspects considérés par la présente analyse, notamment les aspects socio-économiques.
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Conclusions. En pesant le pour et le contre, il ressort de cette étude que les bandes fleuries sont plutôt favorables pour
l’agriculteur. Néanmoins, un manque de connaissance scientifique a été mis en évidence, notamment concernant les aspects
économiques et sociaux liés à ce type de mesures.
Mots-clés. Agroécosystème, services écosystémiques, agriculture durable, pratique agricole, agriculture intensive, rendement
des cultures, indemnisation, revenu de l’exploitation, attitude, lutte biologique.

1. INTRODUCTION
Agricultural intensification during the last few
decades has led to large biodiversity losses, due to
habitat destruction and fragmentation, increased field
size, simplified crop rotations and intensification of
crop management (Kruess et al., 1994; Stoate et al.,
2001; Tscharntke et al., 2005). Simultaneously, the
concept of Ecosystem Services (ES) arose, defined
as the benefits that people obtain from ecosystems
(Millenium Ecosystem Assessment, 2005). In the
field of agriculture, ES are, among others, biomass
production, pollination, pest control, soil conservation
and fertility (Zhang et al., 2007). As biodiversity is
known to play a key role in ES, biodiversity losses can
cause disruption of ES delivered by the agricultural
landscape (Tscharntke et al., 2005; Zhang et al., 2007).
Increasing and restoring biodiversity in the agricultural
landscape can, thus, be a strategy to support these ES.
Therefore, European farmers are encouraged through
European subsidies of the Common Agricultural
Policy to implement agri-environmental schemes, such
as planting hedgerows, grass buffer strips or flower
strips (European Commission, 2005; Haaland et al.,
2011). A flower strip is a part of a field that is preserved
for herbaceous vegetation. The strip can be created by
sowing a mixture of forb species, with or without grass
species. The strip can also be created by spontaneous
vegetation. Both annual and perennial strips exist.
The type of strips, management and subsidies vary
considerably between countries, depending on their
policy (Haaland et al., 2011). The main goal of flower
strips is to enhance farmland biodiversity by providing
food and shelter for insects and other animals, and an
area for wild plants to grow and reproduce (Haaland
et al., 2011). Additionally, their focus is to attract and
support functional arthropods like pollinators (Nicholls
et al., 2012) and natural enemies (Landis et al., 2000).
These functional arthropods can be beneficial to
the crop by delivering pollination and pest control
services and can reduce inputs like pesticide use or
renting bee hives (Haaland et al., 2011), making flower
strips a valuable measure to play a role in ecological
intensification (Bommarco et al., 2013). Apart from
supporting and attracting functional arthropods, habitat
enhancement, like the implementation of flower strips,
can also provide other advantages, such as reduction of
soil erosion or improvement of the landscape’s aesthetic
value (Fiedler et al., 2008; Wratten et al., 2012).

While some of these advantages have already
been shown, agri-environmental schemes have been
discussed over the years, as they are not always
effective (Batáry et al., 2015). Reviews exist on sown
flower strips (Haaland et al., 2011) or field margins
(Marshall et al., 2002), but they are restricted to the
effect of sown flower strips on insect conservation
(Haaland et al., 2011) and interactions of field margins
with agriculture (Marshall et al., 2002) and do not
provide a complete appraisal of the advantages and
disadvantages of flower strips. Some attempts have
been made to evaluate the pros and cons of habitat
enhancement, such as in Fiedler et al. (2008) and Wratten
et al. (2012), but not yet for flower strips specifically.
Bommarco et al. (2013) argue that existing knowledge
gaps on several services and processes, as well as on
their synergies and trade-offs, have implications for
decision making in ecological intensification measures.
Moreover, many studies about the farmers’ attitude
towards the adoption of agri-environmental schemes
demonstrate the importance of providing information
on the diverse aspects of their implementation
(Vanslembrouck et al., 2002; Mathijs, 2003; Mante
et al., 2007; Sattler et al., 2010; Burton et al., 2011).
Apart from environmental concern, compensation
rates and the effect on agronomic production, the
farmers’ acceptance of agri-environmental schemes
is also driven by implementation time and effort,
effectiveness, associated risks, additional transaction
costs, their ease in communication and their relations
with the subsidizing institution and its contact person
(Falconer, 2000; Mathijs, 2003; Mante et al., 2007;
Sattler et al., 2010). It was shown that farmers who
are more informed and more convinced about the
usefulness of agri-environmental schemes, are more
likely to implement them in their farms (Vanslembrouck
et al., 2002). Moreover, Burton et al. (2011) argue
that this information would increase the adoption of
environmental practices in their farming culture and
conventional “good farming” practice. Therefore, it
could be useful to gain comprehensive insight into the
advantages and disadvantages of the implementation of
flower strips for farmers (Fiedler et al., 2008; Wratten
et al., 2012). In this context, we conducted a systematic
literature screening aiming at:
– assessing the pros and cons from a farmer’s point of
view,
– highlighting the knowledge gaps in the literature for
the different types of pros and cons.

Pros and cons of flower strips

2. LITERATURE SCREENING
To make an appraisal of the pros and cons of flower
strips, a list was made of the possible different
components of this appraisal, that is, aspects of the
farming system that may be influenced by a flower
strip. This list of components was iteratively composed
and completed by a panel of experts. This panel was
comprised of the authors of this manuscript, being
researchers and professors with a MSc or PhD degree
and having expertise in crop science, ecology, weed
science, ecosystem service valuation, agroecology,
food science, pollination and biological control. The
components can be found in table 1. They were divided
into four categories:
– agronomical and ecological processes: the effect on
the crop of ecosystem processes in the flower strip;
– economic balance (costs): the different economic
inputs that can be influenced by flower strips;
– economic balance (income): the different economic
outputs that can be influenced by flower strips;
– social recognition: the different ways that a farmer’s
relationship with other stakeholders can be influenced
by flower strips, and the farmer’s perception of
flower strips.
For each component, a search query was done
in Scopus (Elsevier B.V., 2014) scientific literature
database on 31 October 2014. For this, keywords were
chosen to find literature addressing flower strips and
the respective component. The query syntax required
the papers to have title, abstract or keywords containing
at least one of the search terms about flower strips and
at least one of the search terms about the respective
component. The search terms about flower strips were
“flower strip(s)”, “wildflower strip(s)”, “flowering
border(s)”, “flower margin(s)”, “margin strip(s)”,
“sown strip(s)”, “sown margin(s)”, “sown margin
strip(s)”, “weed strip(s)”, “sown weed strip(s)”, “herb
strip(s)”, “sown herb strip(s)”, “field margin(s) AND
sowing”, “field boundary/boundaries AND sowing”
and “field border(s) AND sowing”. The search terms
for the components are listed in table 1. Search terms
were chosen to find as many papers as possible that
were clearly about flower strips and the respective
component. For this, the list of search terms was again
subject to validation by the panel of experts.
To retain only the papers that met the objectives of
this review, the references obtained from the Scopus
search query were listed, per component, and divided
between the authors to select the references of interest
based on a set of criteria (see below). If an abstract
was not available, the reference was not considered.
Review papers were not considered, as these are based
on other studies. Double records, or studies published
more than once, were only considered once.
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To be selected, a paper had to meet four criteria.
Firstly, the study had to be about flower strips, a part
of a field that contained one or more forb (herbaceous
flowering) species. This part could be at the margin or
inside the field, the vegetation could be spontaneous
or sown, the plant species could be native or not, and
annual or perennial. Excluded were pure grass strips,
hedgerows (strips of ligneous plants), crop associations
and companion plants. Included were strips where a
crop and annual forbs were mixed. The decision for
this criterion was made based on the abstract, but if
the detailed characteristics of the flower strip could
not be derived from the abstract, they were verified
in the body of the article. Secondly, the study had to
be conducted in an agricultural context. This means
that the part of the field, that is not flower strip, had
to be cropland, pasture or orchard. It also means the
study had to be conducted in the field, not in controlled
conditions (lab, greenhouse, growth chamber, etc.).
The decision was taken based on the abstract, but if
the agricultural context was not clear from the abstract,
it was verified in the body of the article. Thirdly, the
study had to be about the respective component of the
appraisal. For this, a clear question was formulated for
each component to evaluate the abstracts. The questions
are listed in table 1. This criterion had to be clear from
the abstract. As the presence of a healthy pollinator
community and a healthy natural enemy community
are considered to be beneficial for crop pollination
and crop pest control, respectively (e.g. Tscharntke
et al., 2007; Hoehn et al., 2008; Albrecht et al., 2012;
Tschumi et al., 2015; Winfree et al., 2015; but see
Chaplin-Kramer et al., 2011), they were also used in
the third criterion for the components “pollination” and
“animal pests”. For this third criterion, the selection
procedure was cross-checked by providing the set of
references, meeting each criterion, to another author to
evaluate them again, with the third criterion. Fourthly,
the study had to be conducted in the North Temperate
Zone (between the Arctic Circle and the Tropic of
Cancer). If this was not clear from the abstract, it could
be verified in the body of the article.
Based on the number of selected papers per
component, the knowledge gaps and research needs
were highlighted. The selected papers were then
screened for the type of effect they showed. We
considered as an effect a relationship, found in a
study, showing an influence of flower strips on the
considered component: a “positive effect” if the study
showed that flower strips had a significant influence
on the component that was beneficial for the farmer;
a “negative effect” if the study showed that flower
strips had a significant influence on the component
that was disadvantageous for the farmer; and a “neutral
effect” if the study contained a relationship for which
no significant influence on the component could be

Search terms

insects pests, animal
pests, slugs, rodents, pest
management, pest control,
natural enemies, predators,
predation, parasitism,
parasitoids, herbivory,
herbivores

weed, weeds

diseases, fungi, pathogens,
infection, virus, bacteria, plant
pathology, phytopathology,
immunology, epidemiology

labor, human labor, labour,
human labour

Animal pests

Weeds

Diseases

Labor

pesticides, crop protection,
herbicide, insecticide, biocide,
fungicide, molluscicide

Pesticide use

equipment, machine, mowing,
cutting

fertilizers, fertilizer, manure

Fertilizer use

on fertilizer use in the crop
field

the farmer’s fuel use

on the farmer’s labor

crop diseases

weeds (spreading) in the
cropping area

animal pests on crops
or on the natural enemy
community (abundance,
diversity)

crop pollination or on the
health of the pollinator
community (abundance,
diversity, etc.)

whether flower strips have an a decrease in the
impact on the equipment the equipment the farmer
farmer has to buy/rent/own? has to buy/rent/own

./..

on the equipment the farmer an increase in the
has to buy/rent/own
equipment the farmer has to
buy/rent/own

greater pesticide use in the
crop field

greater fertilizer use in the
crop field

an increase of the farmer’s
fuel use

an increase of farmer’s
labor

more crop diseases

more weeds (spreading) in
the cropping area

more animal pests on crops
or in a less healthy natural
enemy community (lower
abundance, diversity)

worse or less crop
pollination or in a
less healthy pollinator
community (abundance,
diversity, etc.)

Neutral effect: no effect of Negative effect: flower
flower strips is found on… strips result in…

whether flower strips have an less pesticide use in the on pesticide use in the crop
impact on the pesticide use
crop field
field
in the crop field?

whether flower strips have an less fertilizer use in the
impact on the fertilizer use in crop field
the crop field?

whether flower strips have an a decrease of the
impact on the farmer’s fuel
farmer’s fuel use
use?

whether flower strips have an a decrease in farmer’s
impact on the farmer’s labor? labor

whether flower strips have an less crop diseases
impact on crop diseases?

fewer animal pests
on crops or in a
healthier natural enemy
community (higher
abundance, diversity)

better or more crop
pollination or in a
healthier pollinator
community (abundance,
diversity, etc.)

Positive effect: flower
strips result in…

whether flower strips have an less weeds (spreading)
impact on weeds (spreading) in the cropping area
in the cropping area?

whether flower strips have
an impact on animal pests
on crops or whether it
affects the natural enemy
community (abundance,
diversity)?

whether flower strips have an
impact on crop pollination
or on a healthy pollinator
community (abundance,
diversity, etc.)?

Question: does the paper
investigate…
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Buying
machinery

fuel, energy

Fuel use

Economic balance: costs

pollination, pollinator(s)

Pollination

Agronomical and ecological processes

Components

Table 1. Overview of the components and their respective search terms, questions and effect definitions for the Scopus query — Vue d’ensemble des composantes et des
termes associés, ainsi que des mots-clés et des questions intégrés dans la requête Scopus.
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Search terms

subsidies, reward, refunding, politics, incentive,
policy, compensation

hay, forage, herbage,
grazing, fibre, protein,
biofuel, bioenergy,
bioethanol

the water quality or water
pollution

the soil loss from the field

the image of a farmer held
by society

better landscape aesthe- the landscape aesthetics,
tics, more tourism, or
tourism or recreation
more recreation

whether flower strips have
an impact on the landscape
aesthetics, tourism or recreation?

landscape, tourism,
ecotourism, aesthetic,
recreation

leaching, water protection, whether flower strips have an
water quality, ground
impact on the water quality or
water, surface water
water pollution?

Landscape
aesthetics

Water
protection

an improvement of
water quality or less
water pollution

a better image of a
farmer held by society

the wild game in the
landscape

the hay yield produced
in the field (by the flower
strip); or there is no net
profitability of the hay as
product

the farmer’s subsidies

the crop yield

the surface on which
cropping can be performed

worse landscape aesthetics,
less tourism, or less
recreation

lower water quality or more
water pollution

an increase of the soil loss
from the field

a worse image of a farmer
held by society

a negative perception of
flower strips by farmers

less wild game in the
landscape

a lower hay yield produced
in the field (by the flower
strip); or the produced
hay to be an unprofitable
product

less subsidies for the farmer

lower crop yield

a reduced surface on which
cropping can be performed

Neutral effect: no effect of Negative effect: flower
flower strips is found on… strips result in…

a positive perception of farmer’s perception of
flower strips by farmers flower strips

whether flower strips have an impact a decrease of the soil
on the soil loss from the field?
loss from the field

whether flower strips have an
impact on the image society has
of a farmer?

the farmer’s perception/
acceptance of flower strips?

more wild game in the
landscape

more hay yield
produced in the field
(by the flower strip); or
the produced hay to be
a profitable product

more subsidies for the
farmer

a higher crop yield

a greater surface area
on which cropping can
be performed

Positive effect: flower
strips result in…

Erosion control erosion, runoff, soil loss

farmer, image, esteem

farmer perception, farmer
acceptance

Farmer’s
perception

Public image

wild game, hunting,
hunters

whether flower strips have an
impact on the wild game in the
landscape?

whether flower strips have an
impact on the hay yield produced
in the field (by the flower strip),
or whether this hay is a profitable
product?

whether flower strips have an
impact on the farmer’s subsidies?

whether flower strips have an
impact on the crop yield?

whether flower strips have an
impact on the surface on which
cropping can be done?

Question: does the paper
investigate…

hive, Apis mellifera, honey whether flower strips have an
more bee hives that can the amount of bee hives that less bee hives that can be
bee, beekeeping, honey
impact on the number of bee hives be put in the field or
can be put in the field or on put in the field or less honey
that can be put in the field, or on
more honey production the honey production
production
the honey production?

Wild game

Bee hives

Social recognition

Hay yield

yield

Subsidies

Crop yield

crop surface, crop area,
cultivated surface,
cultivated area

Reduction in
crop surface
area

Economic balance: income

Components

Table 1 (continued). Overview of the components and their respective search terms, questions and effect definitions for the Scopus query — Vue d’ensemble des
composantes et des termes associés, ainsi que des mots-clés et des questions intégrés dans la requête Scopus.
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shown (see table 1 for a clear definition of the effects
per component). A single paper could show positive,
neutral, as well as negative effects, which, in that case,
were all considered. If a paper showed an effect for
which no statistical test was needed, it was also taken
into consideration. The information on the effects was
based on the abstract, but if the information could
not be derived from the abstract, it was verified in
the body of the article. The effects were summed, per
component, to identify the predominant effect.
3. FLOWER STRIPS’ PROS AND CONS FOR
FARMERS: A POSITIVE BALANCE SO FAR

Uyttenbroeck R., Hatt S., Paul A. et al.

strips for pollinators in their reviews. Five out of these
papers considered bumblebees as the taxonomic group
to study pollination. No paper was found investigating
the effect on crop pollination explicitly.
For the animal pests component, 13 papers showed
a positive effect, 5 papers showed a negative effect,
and 8 papers contained a neutral effect. Effects
concerned either an increase or decrease in abundance
or diversity of pests, either an increase or decrease in
abundance or diversity of natural enemies, or both.
The positive effects, consisting in the reduction of
pests or the increase of natural enemies, have also
been mentioned in the review of Marshall et al. (2002)
while the reviewed papers in Haaland et al. (2011)
also showed mixed effects (reviewed papers partly
overlapping with the papers in the present review).
While abundance was the most frequently used
metric, four papers also studied diversity, or species
richness, of pests or natural enemies. Some of the
papers indicated that effects can be species dependent
(Roy et al., 2008; Pfiffner et al., 2009). Also for this
component, papers tended to report an effect on the
abundance or the diversity of pest and natural enemy
species, and not on crop damage, per se.
While increased abundance or diversity of
pollinators and natural enemies have already been
shown to increase crop pollination and decrease crop
damage, respectively (Tscharntke et al., 2007; Hoehn

The Scopus search retrieved 245 unique records,
among which some appeared for several components,
resulting in a total of 593 records. Only 34 records
met the criteria for selection, of which 30 were
unique papers. The selected papers addressed 6 of
the 20 components (see table 2): pollination, animal
pests, weeds, subsidies, hay yield and wild game. Most
selected papers addressed the animal pests component
(18), followed by pollination (7) and weeds (6).
Figure 1 shows a radar plot of the log-transformed (log
[n+1]) number of selected papers, for each component.
Most selected papers (31 out of 34) appeared in the
“agronomical and ecological processes” category,
while the components of the other
categories had only one selected paper, or
Pollination (1)
none at all.
Landscape
aesthetics
(4)
Animal pests (1)
3
Figure 2 shows the percentage of
Weeds (1)
Water
protection
(4)
positive, negative and neutral effects
2
(from a farmer’s point of view) of the
Diseases (1)
Erosion control (4)
selected papers, for each component. In
Labor (2)
Public image (4)
1
total, 80% of the papers reported positive
effects, 24% reported negative effects and
Fuel use (2)
0
Farmers perception (4)
29% reported neutral effects. This resulted
in 27 positive effects reported, 10 negative
Fertilizer use (2)
Wild game (4)
effects and 8 neutral effects. As explained
before, a single paper could contain a
Bee hives (4)
Pesticide use (2)
positive, a negative, as well as a neutral
Buying machinery (2)
Hay yield (3)
effect. There was not a single case among
Subsidies (3)
Red. crop surface (3)
the components where the negative effects
Crop yield (3)
outweighed the positive effects. While
this already suggests a positive balance
Figure 1. Radar plot of the log-transformed (log [n+1]) number of papers
selected for each component — Graphique radar du nombre d’articles
of pros and cons, the lack of research for
sélectionnés pour chacune des composantes (après transformation
most of components makes it too early to
logarithmique (log [n+1]).
draw any general conclusions.
For the pollination component, all
Numbers between brackets indicate the category to which the component belongs,
seven selected papers showed a positive
with (1) being “Agronomical and ecological processes”, (2) “Economic balance:
effect, being an increase in either
costs”, (3) “Economic balance: income” and (4) “Social recognition” — les
abundance or diversity of pollinators, or
nombres entre parenthèses indiquent la catégorie à laquelle chacune des
both. Marshall et al. (2002) and Haaland
composantes correspond avec (1) « Processus agronomiques et écologiques », (2)
et al. (2011) already mentioned some work
« Équilibre économique : couts », (3) « Équilibre économique : revenu » et (4)
suggesting the beneficial effect of flower
« Reconnaissance par la société ».
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Table 2. Results of the Scopus query, with for each component the number of papers in the query output, the number of
papers that met the criteria for selection and the references of these papers — Résultats des requêtes Scopus, avec pour
chacune des composantes le nombre d’articles obtenus par la requête, le nombre d’articles correspondant à la sélection et
leurs références.
Components

Number of
papers output

Number of
selected papers

References of selected papers

Animal pests

95

18

Weeds

71

6

Hausammann, 1996+; Hickman et al., 1996+,0; Wyss,
1996+,0; Bigger et al., 19980; Pfiffner et al., 2000+;
Büchi, 20020; Denys et al., 2002+; Meek et al., 2002+,0;
Fitzgerald et al., 20040; Pascual-Villalobos et al.,
2006- ; Roy et al., 2008+; Pfiffner et al., 2009+,0; AnjumZubair et al., 2010+,0; Eyre et al., 20110; Pywell et al.,
2011+,-; Skirvin et al., 2011+; Walton et al., 2011+,-;
Balzan et al., 2014+,-

Diseases

15

0

Fuel use

7

0

Pollination

Labor

23

0

Fertilizer use

30

Buying machinery

46

Pesticide use

Reduction crop surface area
Crop yield
Subsidies

Hay yield
Bee hives

73
41
35
58
38
8

Wild game

13

Public image

24

Farmers perception
Erosion control

Water protection

Landscape aesthetics

0
8
5
3

7

Heard et al., 2007+; Potts et al., 2009+; Carvell et al.,
2011+; Pywell et al., 2011+; Korpela et al., 2013+;
Balzan et al., 2014+; Rundlöf et al., 2014+

Smith et al., 19990; Moonen et al., 2001+; Denys et al.,
2002+,-; Bokenstrand et al., 2004+,0; De Cauwer et al.,
2008+,-; Pywell et al., 2011-

0
0
0
0
0
0
1
1
0
1
0

Mante et al., 2007+

De Cauwer et al., 2006+
Casas et al., 2010+

0
0
0
0

: the paper shows a positive effect — l’article montre un effet positif; -: the paper shows a negative effect — l’article montre un effet
négatif; ‘0’: the paper shows a neutral effect — l’article montre un effet neutre.
+

et al., 2008; Albrecht et al., 2012; Tschumi et al., 2015;
Winfree et al., 2015), this relationship is not found in
all studies (Chaplin-Kramer et al., 2011). This suggests
that more research is required to explore under what
conditions this relationship is valid or not, and that
studies on flower strips should focus on the direct
effects on crop pollination and crop damage.
For the weeds component, three papers showed a
negative effect, four papers showed a positive effect,
and two papers contained a neutral effect. There was

a clear link to the type of flower strip vegetation:
negative effects were reported for flower strips with
spontaneous vegetation, in which noxious weeds could
easily settle within the vegetation, while positive and
neutral effects were reported for sown flower strips,
in which the competitive sown species were able to
suppress harmful weed species from settling in the
strip. Marshall et al. (2002) also mention research
pointing out that sowing grass, or grass and flower
mixes, reduces the risk of weed spreading.
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Figure 2. Bar chart with the percentage distribution of positive, negative and zero effects for each component (see
table 2) — Histogramme de la proportion d’articles (en %) présentant un effet positif, négatif ou neutre, par composante
traitée (voir le tableau 2).
Numbers above the bars indicate the number of effects identified in the selected papers, for that component — les nombres au-dessus des
barres indiquent le nombre d’effets identifiés au sein des articles sélectionnés pour chacune des composantes; components without a bar
had no selected papers — lorsqu’aucun article n’a été sélectionné, aucune barre n’est indiquée; numbers between brackets indicate the
category to which the component belongs, with (1) being “Agronomical and ecological processes”, (2) “Economic balance: costs”, (3)
“Economic balance: income” and (4) “Social recognition” — les nombres entre parenthèses indiquent la catégorie à laquelle chacune
des composantes correspond avec (1) « Processus agronomiques et écologiques », (2) « Équilibre économique : couts », (3) « Équilibre
économique : revenu » et (4) « Reconnaissance par la société ».

For the subsidies, the hay yield as well as the wild
game component, only one paper was selected, each
one showing a positive effect of flower strips. For the
other components, either no papers were found or the
papers did not meet the criteria. The small number of
selected papers, therefore, makes it impossible to draw
general conclusions. However, for certain components,
the effects of flower strips might be obvious. For
example, flower strips can produce hay, while crops
mostly do not. Hay yield is, thus, expected not to be
negatively affected by implementing flower strips
instead of crops.
4. RESEARCH GAPS AND NEED FOR
FURTHER RESEARCH
While a total of 593 records came out of the database
query, only 34 met the criteria for inclusion. This
shows that, from the considerable amount of research
on flower strips, only a few studies explicitly
considered the influence of flower strips in terms of
the advantages or disadvantages for the farmer. For
pollination, animal pests, and weeds, many papers had

to be excluded as they reported on insects or weeds in
the crop or flower strip, without a proper comparison to
a no-strip control. This partly explains the low number
of selected papers for these components, and suggests
the need for well-designed field studies to demonstrate
the effects of flower strips. Moreover, only one study
was carried out over 10 years, while the other studies
lasted only for four years or less. More long-term
research could, therefore, produce interesting results,
even if agri-environmental schemes like flower strips
are often based on a short-term agreement (Service
public de Wallonie, 2012) and their advantages for
farmers should be present already in the short term.
The selected papers on the pollination component were
all more recent, with all selected papers published after
2006. For the other components, selected papers were
equally spread over time starting from 1996.
Thirty-one papers reported on research conducted
in Europe, while only three were conducted in the USA.
This suggests that more research is done on flower
strips in Europe, possibly as a result of the variable
subsidizing policy in the EU and the USA for creating
flower strips (Haaland et al., 2011; USDA, 2015). The
majority of the selected studies (30) were conducted
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on flower strips adjacent to arable crops. Only three
studies looked at flower strips in orchards, and only
one examined flower strips in pastureland.
Marshall et al. (2002) and Haaland et al. (2010)
mentioned some other practical advantages of flower
strips for farmers that we did not consider. Flower
strips can be used for turning tractors or other
agronomic vehicles, for visual inspection for pests
and weeds, for hedge or other boundary management
without disturbing or damaging the crop, or for
recreational pathways (Marshall et al., 2002; Haaland
et al., 2010). However, depending on the country, agrienvironmental scheme regulations may prohibit one
or more of these uses, e.g. tractor turning may cause
disturbance of the vegetation and fauna in the strip
(Service public de Wallonie, 2012).
The evaluation of pros and cons could also
depend on the type of flower strip. A perennial strip
with successively flowering plant species, providing
continuous pollen and nectar resources, would be the
preferred option to support pollinators (Wratten et al.,
2012). For biological pest control, however, targeted
annual strips with flower species adapted to the crop
rotation, would be preferred (e.g. Tschumi et al., 2015),
while for erosion control and water protection, simple
grass strips would be sufficient. This suggests the need
to analyze the trade-offs between the different pros and
cons in the context of the particular farm.
Furthermore, the choice of seed mixture, and
the management of flower strips, will determine the
vegetation development during the years following
establishment (De Cauwer et al., 2005; Uyttenbroeck
et al., 2015). This can consequently influence the
evaluation of pros and cons. Seed mixture and
management differ between countries and geographical
regions. Management can include one or more cutting
a year, with or without hay removal, or no cutting at all
(Haaland et al., 2011). De Cauwer et al. (2006) already
showed a difference in hay yield and herbage quality
between sown and unsown flower strips, but more
research on this and other components is needed.
The majority of the selected papers belonged to the
category of “agronomical and ecological processes”,
while there is a paucity of research in the “economic
balance: costs”, the “economic balance: income” and
the “social recognition” categories. This indicates
that, along with more research in the agronomical and
ecological processes, interactions with researchers
from Economics and Social Sciences could be useful
to provide a more complete evaluation of pros and
cons, which is necessary for effective ecological
intensification (Bommarco et al., 2013). This research
can be compared with the findings about factors
determining farmers’ acceptance of agri-environmental
schemes (Vanslembrouck et al., 2002; Mathijs, 2003;
Mante et al., 2007; Sattler et al., 2010; Burton et al.,

2011) to identify the aspects on which farmers need
more information. A better and more informed farmer is
more likely to implement agri-environmental measures
(Vanslembrouck et al., 2002; Fiedler et al., 2008;
Wratten et al., 2012) and could adopt this practice in his
farming culture (Burton et al., 2011). However, studies
on farmers’ trajectories from intensive agriculture to
more sustainable agricultural systems demonstrate that
information is only one of the factors determining if,
how and how fast a farmer will make a transition to
a more sustainable farming system (Lamine, 2011;
Chantre et al., 2014). The so-called “lock-in” effect
can even force farmers to keep their conventional
agricultural practices, and should be taken into account
when promoting measures like flower strips (Cowan
et al., 1996; Wilson et al., 2001).
5. CONCLUSIONS
We can conclude that so far, the balance of pros and cons
of flower strips, from a farmers’ point of view, tends
to be positive. This was, however, mostly the case for
agronomical and ecological processes, like pollination
and animal pest control. Weed infestation was only less
problematic for sown flower strips, while spontaneous
ones tended to increase weed problems. For the other
components of the appraisal, large research gaps are
still present, especially in terms of the influence of
flower strips on the farmer’s economical balance and
social recognition. We expect that more research on the
different components of the appraisal of pros and cons,
combined with better information for farmers, can lead
to a higher uptake of flower strips in farming.
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