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Some of my achievements

Scientific coordination

Digitization of Gembloux Agro-Bio Tech Insect collections (~ 10k boxes;
6 millions of specimens)
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Let’s begin !

Hoverfly

Wild bee
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Biodiversity collapse
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Biodiversity collapse
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Cardinale et al., 2012 functions
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Pictures @ H. Luttenschlager
& J. Mignon 12




Insect pollinator decline 1s multifactorial !

Landscape degradation

Climatic changes
Pesticides 8

* Diseases transmission

y

Introduction of
invasive species

Noél G. et al., 2018
https://popups.uliege.be/2030- 13
6318/index.php?1d=4096



https://popups.uliege.be/2030-6318/index.php?id=4096
https://popups.uliege.be/2030-6318/index.php?id=4096
https://popups.uliege.be/2030-6318/index.php?id=4096

Landscape degradation

Potts S. et al., 2010

Depletion in floral
resources

. » v( . ": ’:/
Halictus scabiosae (Rossi 1790) Andrena cineraria (L.) Andrena vaga Panzer 1799 Osmia cornuta (Latreille 1;305)
Pollen Nectar Underground Aboveground
Crédit photo @ J. Bonnet & @ 14

G. Noél



153 billion €/year (World)

Value from 2005, Gallai et al. 2009

Pollination Ecosystem service =~ ——
252 million €/an (Belgium)

Value from 2010; Jacquemin et al. , 2017

"' /) Whatis it ?
N A

Bonnet (2020)

Andfena
haemorrhoa.
J. Bonnet
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The diversity of insect pollinators

Hymenoptera Lepldoptera Coleoptera

Pictures @ H. Luttenschlager and
https://www.insecte.org/forum/viewtopic.php?t=114884



https://www.insecte.org/forum/viewtopic.php?t=114884

The protagonists

400+ sp. in Belgium
B ees 2000+ sp. in Europe
20 000+ sp. in World

Vegan diet
Generalist (Polylectic)

Specialist (Oligolectic/Monolectic)
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Pictures @ H. Luttenschlager and A. Pauly
(2022)




Nesting strategies

« Abeillesa

langue longue »

Megachilidae

Andrenidae

Halictidae

Melittinae
Melittidae
[: ¥ d
Anthophorinae
Apidae Nomadinae

Xylocopinae
Eucerinae
Apinae
Fideliinae
Pararhophitinae
Lithurginae

Megachilinae
Andreninae
Oxaeinae

Panurginae

| rHIrHﬂ\rHJﬁ

.
phitinae
Nomiinae
Nomioidinae

Halictinae

Diphalglossi

Abeilles
constructrices
épigées

Abeilles

EOS, XI, 1¢

Colletidae l

I_LI

Adapted from Danforth et al. (2019)

call littinae
Colletinae
Scrapterinae

Euryglossinae
Xeromelissinae

Hylaeinae

Stenotrididae

OO OO0 OO 00O OOOOOO0M OO0 [ Aeites coucous
N |

OO OO0 000 BEOCT O0OO0 OO Avees saarceuses
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A0 O O [ /WO [ O [ s ericones

~25% Abbve ground nesting
B 100%

. entre 50% et 100%
D entre 0% et 50%

[ 0%

Lim. IV,

0% Ground-nesting

T

Malyshev (1935)
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The protagonists

357+ sp. in Belgium
6000+ sp. in World

Hoverflies

Multiple ecosystem services = distinct roles
related to the individual stage !

Eristalis sp.

Episyrphus balteatus De Geer

19

Pictures @ H. Luttenschlager, L. Glacet, J. Carpentier and G. Bosma



The protagonists

. 199+ sp. in Belgium
Apoid wasps

Ecosystem services:
- Pollinator at adult stage
- Biological control by predatory to feed their offspring

Philanthus triangulum

Pictures @ J. Mignon 20



Presentation structure

4 study cases based on field assessments in disturbed landscapes

Agricultural Environments

1. The effects of local farmsteads at the beginning of their ecological
transition on the wild bees and hoverfly biodiversity

2. The effect of customized flower-strips in intercropping systems on the wild
bees and hoverfly biodiversity

Pollinators

Urban Environments

3. The effect of habitat diversification of a natural reserve in Capital of
Belgium on the wild bees and hoverfly biodiversity

4. The effect on impervious surface such as pavement on nesting sites for
Apoidea species?

21
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1) Daistribution of wild bee and
hoverfly communities within farms
undergoing ecological transition
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Farmstead in their beginning of ecological transition

Nomada sp.
J. Bonnet

* Agroecology can be an alternative
— Habitat diversification

— Impact at which spatial and temporal scales ?

Do local farmsteads at the beginning of
their ecological transition promote wild
bees and hoverfly diversity?

Modified from Gill et al., 2016 23



Experimental design — Temporal and spatial scales
* Sampling effort over 2 years 2018-2019 ) )
% &
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Pollinators Dy pos™

Havelange
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Experimental design — Collection methods

Pollinators
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- Complementarity 25



Experimental design — Habitat diversification
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10'0s87-,0"0.09-

| Meadow (PAT)
12°00" 6000 Bl - J. Bonnety




* 4,303 bees and 1,998 hoverflies specimens

* 92+ 9 bee species (94% polylectic, 5,1% cuckoo, 0,9% oligolectic) and 31
hoverfly species (100% polylectic)

b
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27
Crop Meadow Orchard Wetland
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Results — Wild bees

« ~ Y of the national bee diversity (i.e., ~ 400 bee species)

Andrena cineraria
Andrena haemorrhoa
60% _ Andrena flavipes
Andrena nitida
Lasioglossum calceatum
 Lasioglossum pauxillum

Common species

Ranunculus sp.



Results — Wild bees

* Uncommon, rare polylectic species were sampled

* Specialist species = 13 species, 24 specimens

29



Results — Hovertlies

Sphaerophoria scripta, Eristalis tenax and Episyrphus balteatus ~ %4 of total
abundance

Some uncommon syrphids : Xanthogramma pedissequum, Myathropa florea,
Ferdinandea cuprea

30



Impact of agroecological transition

* High diversity of the wild bees and hovertlies at the early stage
of the farm transition

* Some conserved species are rare or red-listed -
* Good observation station




> LIEGE université
g.¢# Gembloux Agro-Bio Tech

2) Flower strips 1n wheat
intercropping system

32



Introduction

pNAs RESEARCH ARTICLE AGRICULTURAL SCIENCES mi' OPEN ACCESS ]

Complex agricultural landscapes host more biodiversity than
simple ones: A global meta-analysis

Hslrada—CﬁllIlull' 12, Andrea | Sanche” @, Roseline Remghs and Sari_ﬂsrles" L ‘)
) 10W..LO, <d£1s.l.gnmt]:lﬁF owersty 1PS .
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Flower strips in wheat intercropping system

How customized flower strips in intercropping
systems influenced wild bee and hovertly

communities?

Floral resources Pollinators

34



Experimental design

Study Site :

Setting of flower stripes in fields with different floral applications:

2 monospecies treatment (1,2) and 1 multispecies treatment (3)
From May to July 2017

0 0 0
o e o e o e
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* 1184 pollinator individuals belonging to 61 species: 18 species were

hoverflies (583 individuals) and 43 species were bees (601 individuals).
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Intercropping systems

Floral resources Pollinators

» Attract pollinators and some which are under conservation status

* Diversity of flower attract their own communities

37



Switch from
agricultural to
urban
environment

Water(Gator)-Break

38
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3) Distribution of wild bee and
hoverfly communities within a
natural reserve of city-capital




History of the site

3 SOLBOSCH
N28Y JI'As du parquet-Aynet:

=1 1 —
2002 2004 2009

peces observées B Nombre d'observations B Nombre de spécimens

Wild and known community gardens
40



Natural reserve in Brussels

How the communities of wild bees and hoverflies

are organized in a natural reserve for Brussels ?

Landscape heterogeneity

Pollinators

41



Experimental design — Deep Sampling

P Legende
Y% Ruchers

o

(| Covered area (mainly forest)
] Open meadows

Community gardens

0 100 200 m
.




Results for all pollinators

Courbe de rarefaction par habitat (2020)

R Open meadows ] ]
w- - Commmunity--2<tion par habitat
g8 P gardens
m\ Community gardens
B ’ /
g | Covered area = ‘ er
g " Open meadows
= ‘
‘ . Covered area
IS Lom I
o)
o o
B
O
o o
T T T =
0 200 400 2 8 4
Nombre d i
Open
o |
Community
garden o

I I I I I I
0 100 200 300 400 500 43

Nombre d'individus



Results — Similar patterns for bees and hovertlies

E %g o 5/@\ Community gardens
: . AN M/Open meadow&
_1"0 _OI'5 Pcmmo('aga?%) =
Dim1 o~
Covered area (mainly forest)\_gs\
L e : o 2
* Different communities with a |
particular sand-hill %

0.5 0.0 0.5
PCOAT (31.14%)

Dim1 44



Application to conservation

A

Community garden to preserve inside the natural reserve Halictus scabiosae

45
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‘ b Centre de recherches routiéres
Ensemble pour des routes durables

Q environment.brussels «

4) The role of urban pavement as
nesting site for wild bees and apoid
wasps

46




Urban pavement

Urban areas= « impervious for biodiversity/
ecologically poor »?

OPEN a ACCESS Freely available online @. PLOS | ONE

Decreasing Abundance, Increasing Diversity and
Changing Structure of the Wild Bee Community
(Hymenoptera: Anthophila) along an Urbanization
Gradient

Laura Fortel'*, Mickaél Henry"?, Laurent Guilbaud’, Anne Laure Guirao', Michael Kuhlmann?,
Hugues Mouret®, Orianne Rollin®®, Bernard E. Vaissiére'?

Essay

The city as a refuge for insect pollinators

Damon M. Hall,'* Gerardo R. Camilo,? Rebecca K. Tonietto,! Jeff Ollerton,? Karin Ahrné,*
Mike Arduser,’ John S. Ascher.® Katherine C. R. Baldock,” Robert Fowler,® Gordon Frankie,”
Dave Goulson,® Bengt Gunnarsson,'® Mick E. Hanley, ! Janet 1. Jackson,? Gail Langellotto,'?
David Lowenstein,'? Emily S. Minor,'? Stacy M. Philpott,' Simon G. Potts,'® Muzafar H. Sirohi,?
Edward M. Spevak.'® Graham N. Stone,'” and Caragh G. Threlfall'®




What is a pavement « of Brussels » ?

Joint Pavement = Concrete slab or sandstone setts
Yy 3)
| =
Sand fundations in & X ) | &
different layers, with @ o
different textures 2/ 0

48



Pavements in Brussels

Can the pavements of a big city can promote the

Pollinators 49



Map — Citizen-science site

/ ! & Viivoorde
+ | ( ' )4 / M sie

’f‘l‘-sf\ﬁ h | '7,2
y e Machelen §
Asse\ Wemmel 47,5 - {/ 7/ — . Steenokkerzeel
B \\\ ’S‘ o e *k
S . =7 9 97 \ ~3Bcussels _’,,.-"""- N2
B ¥ Airpoit e
by E40 £ @) , \ _.~Kortenberg
N 20— \ 0™ = . @ A Zavemem o
__ . 7 Jete /S ' i , <
| ) .
Ternat— < -4 {2 Sch pE / , /,—;,____, _q\;
oo 3 /7 Scha rbcek/ o v
Wy @ 4f‘ Kraalnem 72
RN (1] ¢
" / olu s ;
Dilbeek ¢  Bruxglles | v@ Wezembeek-
'La l“ﬂ? ts- | Oppem &

N\, N8 13

.

; : ‘ e Woluwe )
4 150 ! -
A Tervuren
? < @\ /Aude -
f '

| )
\
‘F?Irest “Vorst @@ 8
f‘) Uccle Ukke
onlsfo
v 1 Bosvo&de

/< Foréhde »
Vi o So:qn?\s'\
~ : T T Overijse

\ X e/ M \

Beersel \ |~ Lamermuud\toenlaan -
\ \\ f lala e

\ A\ 3 w N

Sint-Pieters-
Leeuw

3 km —’/‘ / . y
2mi / ) Sint-Genesiys- vy Leaflet | © OpenStreethlap contributors

50



Discovery




Results

Lasioglossum fulvicorne
Andrena vaga N 52

Lindenius pygmaeus



Pavements features

- Degraded rigid joint

- Unbound joint

- Front of house
- internal yard
- Others

- Pavement

Road

53




Study specifications

Concrete slabs or sandstone pavers with unbound joint of 1 cm + urban
specifications

 Insufficient comfort level = Potential urban redevelopment

* Communication campaigns for multifunctional/hybrid pavement

- , min. 8cm

13a5cm

@) 25 cm

<=y




¢ LIEGE université
Gembloux Agro-Bio Tech

€

Summary and take-home message




Summary — Conservation Solutions

Agricultural Environments

1. Agroecology 1s proven to be 1n favor of insect
pollinator by the diversification of habitats

2. Flower-strip 1n intercropping 1s already a
solution to favor pollinator; the question is to
develop their efficiency 1n an agriculture 2.0.

3. Keeping natural reserve with heterogeneity of
habitat 1n cities can favor the insect pollinator
biodiversity

4. Urban construction such as pavement can be “re-
designed” to become more suitable nesting sites
for isect biodiversity

Urban Environments

56



Take-home messages

* Low spatial coverage study but deep sampling

=» Discovering species which are in conservation
status (thank to our red-lists)

* Interesting heterogeneity of habitats at these
low spatial scales
=» High biodiversity compared to other study
* “Biodiversity inherently seeks solutions; our

responsibility 1s to optimize the conditions for
1ts success”

57



What’s next for me !

Syrphid’s eden garden Project | Sand-hill insect pollinators project

PCoA (Bray-Curtis) with 80% cllipses per site

nzhrer

Credit picture (@ Rob Meyer & Robert Emond

* Improve my skills to leverage “big data” from GBIF or
Inaturlaist

* Expand my analytical skills in community eoclogy
58
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Thank you for your attention !
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