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Insectes et autres arthropodes 
en milieu agricole 
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Table 1. Model-averaged partial regression coefficients (Est.), standard errors (SE) and unconditional 95% confidence intervals (CI) from
models explaining the abundance and species richness of (A) tachinids and for (B) aphidophagous and (C) non-aphidophagous hoverflies.
The averaged model included all the plausible candidate models within 2 !AICc from the top model. For each variable included in the
averaged model,

∑
wiindicates the sum of model weights as relative importance of covariate j based on summing weights across models

where covariate j occurs. Coefficients are highlighted in bold when do not include 0.

Abundance Species richness
∑

wiEST SE Lower CI Upper CI
∑

wiEST SE Lower CI Upper CI

(A) Tachinids
Arable land 0.51 −0.22 0.21 −0.63 0.20 – – – – –
Distance 1.00 −0.45 0.09 −0.61 −0.28 1.00 −0.45 0.11 −0.67 −0.24
Field margin 0.92 0.53 0.25 0.03 1.03 0.80 0.83 0.35 0.08 1.59
Field margin × Distance 0.88 −0.38 0.13 −0.65 −0.12 0.69 −0.37 0.15 −0.67 −0.72

(B) Aphidophagous hoverflies
Arable land 0.52 0.10 0.23 −0.36 0.55 – – – – –
Distance 1.00 0.14 0.03 0.08 0.20 0.59 0.09 0.06 −0.03 0.21
Field margin 0.41 −0.11 0.15 −0.40 0.18 0.40 0.17 0.20 −0.28 0.61
Arable land × Distance 0.34 −0.05 0.03 −0.11 0.01 – – – – –

(C) Non-aphidophagous hoverflies
Arable land0.90−0.640.24 −1.11 −0.17 0.96 −0.60 0.25 −1.15 −0.06
Distance – – – – – 0.75 0.11 0.06 −0.02 0.23
Field margin0.45−0.140.21 −0.55 0.27 0.72 −0.23 0.17 −0.61 0.14
Arable land × Distance– – – – – 0.34 −0.09 0.06 −0.21 0.04
Arable land × Field margin– – – – – 0.48 0.34 0.16 −0.02 0.70

Fig. 1. Plots showing the contrasting spillover of the three insect groups from field margin into the adjacent maize field. The left panels show
the (A) abundance and (B) species richness of tachinids, the center panels show the (C) abundance and (D) species richness of aphidophagous
hoverflies, and the right panels show the (E) abundance and (F) species richness of non-aphidophagous hoverflies. The fitted line is presented
only for the models were we found a strong support for an effect of trap distance based on the sum of model weights

∑
wiand when the

95% CIs did not overlap zero. The fitted line was estimated by a generalized linear mixed model for abundance and by a general linear mixed
model for species richness. The points represent the partial residuals from the respective models.

environmental or management derived perturbations.

Moderate specialists may balance plasticity and specificity
even if the value of generalist and specialist parasitoids for

biological control cannot be generalized to any system and

would greatly depend on the potential pest and non-pest
hosts in a considered area. A. ervi is considered a habitat

generalist exhibiting host-use plasticity with no apparent

fitness cost (Zepeda-Paulo et al. 2013). However, at the
same time, it is specific enough not to attack a large range

of non-targeted species, develops host fidelity and can
recognize an unsuitable host. In Chile, where it has been

introduced, it is an important natural enemy of cereal and

legume aphids, with high parasitism rates in landscapes
dominated by various crop systems with recurrent agri-

cultural disturbance (Zepeda-Paulo et al. 2013).

Another way to consider the problem is trying to find the
characteristics of both specialists and generalists at the

community level rather than in a single species. In a recent

study, Peralta et al. (2014) have evidenced that both
functional complementarity and functional redundancy

were crucial to the provision of biological control service at

large spatial and temporal scales. Functional complemen-
tarity (i.e., host-resource partitioning among parasitoid

species) is mainly supported by the specialist species,

whereas functional redundancy (i.e., resource overlap) is
more associated with generalist species. In parasitoids of

Lepidoptera in temperate native and plantation forests,

Peralta et al. (2014) found that at the community level,
functional complementarity was strongly associated with

increased overall parasitism rates on hosts, and that the

spatial variability of parasitism rates decreased with

increasing parasitoid redundancy (Fig. 2). That means that

the co-occurrence of generalist and specialist species in the
parasitoid community would be necessary to provide a

biological control service both highly efficient and stable in

space and time. This co-occurrence may be achieved at the
landscape scale and be beneficial for the biological control

of the different annual crops in the landscape mosaic each

year. It would be interesting to test this hypothesis in the
case of parasitoids of crop aphids which are living in

systems dominated by annual crops which are even more
disturbed and time-varying than cultivated forests. Maybe

in this kind of cropping-system, the role of the generalist

species, enhanced by the complementarity between dif-
ferent types of habitats in the landscape, would be more

important that in forest ecosystems.

Finally, to address the issue of parasitoid specialization
and biological control, it is important to consider the type

of biological control we are dealing with. For classical

biological control that aims at controlling an invasive pest
or to maintain it at a very low population level without

producing undesirable effects on the natural assemblages, a

moderate specialist may be a good option, as it would
control the target pest and be able to maintain populations

in the target agro-ecosystem over the long term. For

inoculation biological control, specialist species would be
the best option as the issue of resilience to perturbations

has a low importance as the periodicity of the releases is

the mechanism to maintain populations during the required
part of the season. For conservation biological control, a

mix of generalist and specialist species could be more

relevant. Indeed, when observed over larger spatiotemporal

Fig. 2 Conceptual diagram showing the characteristics of specialist and generalist parasitoids at the individual level and at the community level,
and their implications regarding ecosystem services and disservices
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Herbivores : insecticides = 
50%  des traitements sur 
colza, pois et féverole 

   Entomophages : 
- potentiel de régulation peu connu 

-  impactés par le travail du sol 
-  favorisés par les habitats semi-naturels  

  Pollinisateurs : 
-  déclin global, rôle du manque de ressources florales 
- 25   de la production du colza en dépend 

  Autres : ressources trophiques pour 
de nombreux vertébrés en déclin 
(oiseaux et chauves-souris) 

Objectifs 

↪ ︎ non-travail du sol 
↪ ︎mélanges d’espèces cultivées 
↪ ︎moindre utilisation des pesticides 
↪ ︎bandes fleuries 
↪ ︎cultures en bandes 

- contrôle des herbivores 
- rendement 
- pollinisateurs 
- biodiversité : mammifères et oiseaux 

Analyser comment la combinaison de leviers agroécologiques contribue à la 
multifonctionnalité de l’agriculture 

➧ 
Construire un réseau d’acteurs 

en Île-de-France 
Initier des collaborations entre 
les UMR ESE et Agronomie 

Participer à un réseau 
européen 

Actions 
✤ Mettre en place un réseau de 
parcelles agricoles 
 

• Co-construction de systèmes de 
cultures et de bandes fleuries 
• Partenaires : 
- Association patrimoniale de la plaine de Versailles 
- Terre et Cité 
- Office national de la chasse et de la faune sauvage 
- Chambre d'agriculture de l'Eure-et-Loir 
- PNR Haute Vallée de Chevreuse 
- Chambre d’agriculture d'Île-de-France 

✤ Définir la méthodologie 
 

• Comment quantifier l’offre 
a l i m e n t a i r e p o u r l e s 
vertébrés insectivores ? 
à  analyse de la littérature 
 

• Test de protocoles pour 
quantifier les pollinisateurs et 
la pollinisation 
à co-encadrement de stages 

✤ Observations de 
terrain 
• État zéro de la 
biodiversité 
• Mise en place des 
bandes fleuries 
 


