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What you may have missed last time… 

? 

From Hatt et al., 2014 
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What is it? 
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Hedgerows 

Picardie (France) 

Landscape infrastructures… 
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Find the 
difference… 



Wood land 

Gembloux (Belgium) 
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Landscape infrastructures… 



Wildflower strips 

Gembloux (Belgium) 
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Landscape infrastructures… 



…provide Ecosystem Services 

Soil erosion 

Edgerows to limit soil erosion 

Zhang et al., 2007 

giser.be 

cc-mauron-broceliande.com 

► To limit soil erosion and nutrient leaching 
saisons-vives.com 

Algae proliferation due to 
nutrient leaching 

Grass strips to limit nutrient leaching 

Picture: M. Dufrêne 



…provide Ecosystem Services 

Loss of insect diversity 

Wildflower strips support 
insect conservation 

Haaland et al., 2011 
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Food resource  
(nectar, pollen, alternative preys) 

Shelter  
(for reproduction and wintering) 

Species diversed Not treated with 
insecticide 

Wildflower strips provide to insects… 

…because they are… 

1 2 

3 5 Relatively undisturbed 4 

Landis et al., 2000 ; Pfiffner & Wyss, 2004 
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Wildflower strips for biological control 

For insect conservation 
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…to pest 
control? 

Wildflower strips for biological control 

For pest control? 

From insect conservation… 



References They help to control 
pests 

They do not help to 
control pests 

Lee & Heimpel, 2005 ♦ 

Balzan et al., 2014 ♦ 

Pfiffner et al., 2009 ♦ 

Conclusions are not unanimous 

Do wildflower strips sown at field margin help to 
control pests in the adjacent crops? 

Wildflower strips for biological control 

For pest control? 



WHY ? 



Wildflower strips for biological control 

► Floral ressources should be adapted to the targeted natural enemies 

Dongbufarmceres.com 

Short mouth part 
insect can better 
feed on open 
nectaries flower Parasitoid 

Anthriscus sylvestris Trifolium pratense 

en.wikipedia.org 

C
am

p
b

ell et al., 2
0

1
1 

This is not that easy ! 



► Flowering period should be adapted to pest attack period 

Colley & Luna, 2000 

Wildflower strips for biological control 

This is not that easy ! 

No flowers, 
No natural 
enemies P
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THINK 
FUNCTIONAL 

! 
Uyttenbroeck et al., 2014 



Functional diversity: what is it? 

Diversity of flower functional traits into a group of species 

Very Low Low Very High High 

4 species per mix  1 trait = colour 4 functional diversities and 

Example 

Wildflower strips for biological control 

Think functional ! 

Petchey & Gaston, 2006 



Insects are sensitive to flower 
characteristics (= traits) 

Wildflower strips for biological control 

Think functional ! 
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Hypothesis:  
Higher Functional Diversity 

 
 

Higher diversity of insects 
attracted 

Wildflower strips for biological control 

Think functional ! 



Wildflower strips for biological control 

We think functional in Gembloux! 

Flowering 
time 

Flowering 
duration 

Flower 
color 

Flower 
morphology 

Flower UV 
pattern 

Height 

The traits used to constitute  
our 4 flower mixes… 

Flower UV 
reflectance 



Wildflower strips for biological control 

Flower 
color 

Mix 1: Very Low FD  
Mix 2: Low FD  

Mix 3: High FD  
Mix 4: Very High FD 

4 2 

1 
White

Yellow

Purples

2 

2 

3 White

Yellow

Purples

Very Low Very High 

4 flower mixes have been sawn in the field… 
How constrasted are there? 

Repartition of the value taken by the flower species within a mix. The 2 more contrasted mix are compared. 
The number indicated represents the number of species which have this value (7 species per mix). 

We think functional in Gembloux! 



Wildflower strips for biological control 

Flowering 
start 

4 

3 May

June

1 

2 

2 

2 April

May

June

July

Very Low Very High 

We think functional in Gembloux! 



Very Low Very High 

Flower morphology type 

7 

3,5 %

4 1 

2 
3,5 %

53,0 %

76,0 %

Flower UV reflectance 

Very Low Very High 

7 

No
3 

4 

Yes

No

Very Low Very High 

Flower UV pattern 

Wildflower strips for biological control 

We think functional in Gembloux! 

1 

1 

2 

2 

1 

Open nectar

Flower associations with
totally hidden nectar
Totally hidden nectar

Hymenoptere flower

Bee flower

3 

3 

1 Open nectar

Flower associations with
totally hidden nectar

Bumble bee



1 

1 

2 
1 

2 
2 months

3 months

4 months

5 months

6 months

1 

2 

1 
1 

1 

1 
2 months

3 months

4 months

5 months

6 months

7 months

Very Low Very High 

Flowering duration 

1 
1 

2 1 

1 
1 

45 cm

50 cm

60 cm

80 cm

120 cm

150 cm

1 

1 

2 1 

1 

1 
30 cm

45 cm

50 cm

80 cm

120 cm

150 cm

Very Low Very High 

Maximum height 

Wildflower strips for biological control 

We think functional in Gembloux! 



Landscape infrastructures 
provide ES Wildflower strips support 

insect conservation 
For biological control? 

Applying the concept of Functional Diversity 
could provide interesting improvement ! 

Currently tested in  
Gembloux Agro-Bio Tech 
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Summary 



Thank you for your attention 

For more information 

severin.hatt@ulg.ac.be 
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