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BANDES FLEURIES

QUELS EFFETS SUR LA RÉGULATION DES RAVAGEURS ?
Les bandes fleuries et les haies favorisent le contrôle 
biologique, avec un effet fort à proximité immédiate

Pollination services increased by 27% in 2 year old strips
compared with the youngest plantings (roughly 3 months
old), while the additional predicted increase from 2 to 4 years
or older strips was approximately 5% on average (Fig. 3b;
only few strips were older than four years, see Fig. 3b and
explanations in figure caption). Pest control services in crops
adjacent to flower strips did not increase with flower strip age
(Table 1).

Effects of landscape simplification

The model testing for a linear relationship between service
provision and landscape simplification and its interaction with
local flower presence fitted the data better than a model test-
ing for hump-shaped relationships (Table S3). Pollination, but
not pest control services, decreased linearly with landscape
simplification (12% decrease from 50 to 100% crops in the
surrounding landscape), irrespective of the presence of a floral
planting (no significant floral planting 9 landscape simplifica-
tion interaction; Fig 4; Table 1).

Effects of flower strips on crop yield

Overall, no significant effect of flower strips on yield in adja-
cent crops was detected (subset of 11 studies for which crop
yield data was available; Fig. 5; Table S4). Furthermore, no
effects of within-field distance, plant species richness, time
since establishment or landscape simplification, or their inter-
actions with flower strip presence on yield, were detected
(Table S4).

DISCUSSION

Our quantitative synthesis demonstrates a generally positive
effect of flower strips on pest control services but these effects
did not consistently translate into higher yields. Although in
most cases beneficial effects of plantings were also found for
crop pollination services, effects on crop pollination and final

Table 1 Summary of results of linear and generalised linear mixed-effects models testing the effects of presence and type of floral plantings (flower strips

and hedgerows) on crop pollination and natural pest control services, and how effects are influenced by in-field distance, local planting characteristics and

landscape context. Response variables, explanatory variables, estimates, numerator degrees of freedom and denominator degrees of freedom (Df), differ-

ences in log-likelihood for chi-squared tests (LRT) and P values (P < 0.05 in bold; P ≥ 0.05 < 0.10 in bold italic) are shown for each model. Note that

effects of local drivers (i.e. flowering plant species richness and time since establishment) considered only crops adjacent to flower strips

Response variable Explanatory variable Estimate Df LRT P-value

Effects of plantings

Natural pest control service Flower strip 0.254 1,316 7.26 0.007

Hedgerow 0.196 1,60 1.06 0.303

Crop pollination service Flower strip 0.032 1,170 0.06 0.808

Hedgerow 0.097 1,106 0.28 0.595

Distance effects

Natural pest control service Planting 9 log(distance) �0.051 1,590.9 1.35 0.245

Planting 0.199 1,590.4 5.92 0.015

Log(distance) �0.052 1,618.5 5.62 0.018

Crop pollination service Planting 9 log(distance) �0.082 1,445.3 5.73 0.017

Planting 0.315 1,420.8 2.40 0.121

Log(distance) �0.014 1,453.3 2.64 0.104

Effects of local drivers (flower strips)

Natural pest control service Flowering plant species richness �0.013 1,49.3 0.47 0.494

Log(time since establishment) 0.104 1,16.1 1.32 0.251

Crop pollination service Flowering plant species richness 0.036 1,49.8 3.39 0.066

Log(time since establishment) 0.276 1,10.9 3.47 0.062

Effects of landscape context

Natural pest control service Planting 9 landscape simplification �0.004 1,274.2 0.10 0.754

Planting 0.171 1,286.2 1.28 0.257

Landscape simplification �0.007 1,181.9 1.81 0.179

Crop pollination service Planting 9 landscape simplification �0.003 1,278.9 0.91 0.340

Planting 0.198 1,278.9 0.00 0.950

Landscape simplification �0.011 1,145.9 4.03 0.045

Figure 1 Forest plot showing effects of flower strips and hedgerows on

pollination and pest control service provisioning in adjacent crops

compared to control crops without adjacent floral plantings. Squares

illustrate predicted mean effects (z-score estimates), bars show 95%

confidence intervals (CIs). On average, pest control services were

enhanced by 16% (z-score: 0.25) in fields with adjacent flower strip

compared to control fields.
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Taille d’effet

Bande fleurie

Haie

Effet des IAE sur le contrôle biologique dans 
la parcelle adjacente par rapport à un témoin

Méta-analyse de 18 études (Albrecht et al., 2020)

crop yield were variable and overall not significant. The effect
of wildflower strips on pollination services increased with age
and species-richness suggesting that the quality of such plant-
ings plays a pivotal role in effective service provision. More-
over, crop pollination declined with increasing distance to
floral plantings (hedgerows and flower strips). These results
indicate that floral plantings have great potential to benefit
ecosystem service provision, but to do so will need to be care-
fully tailored for functioning at specific spatial scales. Flower
diversity and strip age are important drivers through which
this can be achieved and they should be considered integrally
before floral plantings can make a significant contribution to
the ecological intensification of agricultural production.
We found positive effects of flower strips on ecosystem ser-

vice provisioning in support of the ‘exporter’ hypothesis (sensu
Morandin and Kremen, 2013; Kremen et al., 2019), although
effects were generally variable and only significant for flower
strips enhancing pest control services by 16% on average.
This is an important finding as it provides general empirical
evidence that flower strips can reduce crop pest pressures
across various crops, landscape contexts and geographical
regions. One explanation for the more consistent positive
effects on pest control services of flower strips compared to
hedgerows may be that in many of the studied flower strips

the selection of flowering plants was tailored to the require-
ments of the target natural enemy taxa (Tschumi et al., 2015,
2016) while this was generally less the case in the studied
hedgerow plantings.
Wildflower plantings have been heralded as one of the

most effective measures to enhance the provision of ecosys-
tem service to crops (Kleijn et al., 2019) with many studies
showing positive effects on service provisioning (e.g. Blaauw
and Isaacs, 2014; Tschumi et al., 2015, 2016; included in this
quantitative synthesis). Our synthesis shows, however, that
although general significant effects of flower strips were
found for pest control service provisioning, effects of plant-
ings on crop pollination services were highly variable. This
highlights the need to better understand these conditions and
drivers of success or failure of floral plantings to promote
pollination services. Our synthesis identifies several drivers
explaining this variability in delivered services and therefore
offers pathways to enhance the effectiveness of these mea-
sures in the future.
First, the success of flower strips to promote crop pollina-

tion services increased with their age. The strongest increase
was detected up to roughly three years since the planting date.

Figure 2 Predicted relationships between (a) mean natural pest control

service and (b) mean crop pollination service (z-scores (solid lines) � 95%

CI (dashed lines)) and in-field distance to field border for field with (red

lines; dots) or without adjacent floral planting (black lines, triangles).

Figure 3 Predicted relationships between mean crop pollination service (z-

scores (fat solid lines) � 95% CI (fine solid lines)) and (a) flowering plant

species richness and (b) time since establishment of adjacent flower strips.

Predicted relationship and results of an analysis without the points

representing flower strips older than four years were qualitatively

identical.
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En parcelle expérimentale : l’effet des bandes fleuries 
dépend de leur composition végétale

Des aménagements 
comme les haies 
et les bandes 
fleuries favorisent la 
présence d’auxiliaires 
à proximité des 
cultures et la 
régulation biologique 
des ravageurs.

De nombreux auxiliaires adultes, 
comme les hyménoptères 
parasitoïdes ou les syrphes, se 
nourrissent de nectar et pollen. Ils 
ont besoin de ressources florales 
adaptées. 

Source : INRAe UMR Agronomie 

Hyménoptère parasitoïde de bruche
Triaspis groupe thoracica 

Crédit photo : Jean-David Chapelin Viscardi, 
Laboratoire d’Eco-entomologie

COMMENT CHOISIR LEUR COMPOSITION ?
Composer un mélange pluri-annuel diversifié 
et complexe garantit sa fonctionnalité dans le 
temps.

Evolution temporelle de la diversité fonctionnelle 
de la végétation
Source : INRAe UMR Agronomie 

26 espèces pour une floraison d’avril à septembreBandes fleuries 
pour auxiliaires

En cours d’expérimentation en région 
Centre-Val de Loire

Poster réalisé par la CRACVL, la CA41 
et l’association Hommes & Territoires

La floraison 
précoce de la  

Barbarée commune 
permet d’attirer les 

auxiliaires tôt en 
saison

La Luzerne 
cultivée attire 

les papillons mais 
aussi des proies 
de substitution

Les 
Centaurées 

produisent du 
nectar 

extrafloral

Fin mai Mi juin Début juillet Fin juillet Août Septembre

Bruches Grosses altises

Exemples d’espèces pour 
composer UN MÉLANGE FLEURI

Une diversité de fleurs 
assure des RELAIS 
DE FLORAISONS pour 
couvrir la période 
d’activité des insectes

Des formes et couleurs 
différentes pour 
CIBLER l’ensemble 
des groupes de 
pollinisateurs

en région

Cette opération est cofinancée par l’Union Européenne.
L’Europe investit dans les zones rurales.
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