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General context
| o ——— & Material & methods
» Growing concern about wild pollinator loss and the consequences for pollination service in intensive

agricultural landscapes (eg. Biesmeijer et al. 2006, Deguines et al. 2014, Potts et al. 2010) Study area
e 450 km?

* |Intensive agro-ecosystem

 Contrasted landscapes

» Land-use intensification affects wild bee communities through habitat loss and fragmentation at the
landscape scale (Bommarco et al. 2010, Kennedy et al. 2013); and less diverse plant communities at the local |
* Sown and permanent grasslands . TN Ateher
scale (De Palma et al. 2015, Rader et al. 2014) Fig. 2. The study area LTER ZA PVS
In August 2014, 40 grasslands sampled

> Such disturbances are not expected to affect all bee species identically, rather they are likely to be | ° Plantsurvey (specific composition, percent cover species)

mediated bv the species’ traits (De Paima et al. 2015, Kassen 2002, Murray, Kulhmann & Potts 2009} * Beesurvey (trapped with colored pan-traps)
 Landscape metrics in 1000m buffers (% grassland, % annual crop, % wood)

Large diet niche Narrow diet niche

+ Good dispersal abilities + Low dispersal abilities

Measures of bee traits

30 individuals selected randomly within each grassland, when it was possible

s

= Maintained in disturbed landscapes = Not maintained in disturbed landscapes

;"_
S Aye

 |ntotal, 1050 individuals measured

Flower traits extracted from Biolflor (xiotz et al. 2002) W

 Phenological traits (flowering begin, flowering end)
* Body size and dispersal traits (Greenleaf et al. 2007):

@ Body length
@ Wing length
3 ' Distance between wing bases (Inter-Tegular Distance)

* Resource acquisition traits (Fontaineetal. 2~~~ = = ' ° ' 2015):
I (‘? rameera y /  Bee dependence traits (computed according to Clough et al 2014)
@ Tongue length N

@ Prementum length

* Flower colour

Characterization of bee and plant communities

 Community Weighted Mean trait (CWM) (Violle et al 2007)
« Community Weighted Variance (CWV)

» Co-variation among wild bee morphological traits (PCA) * Multi-trait functional diversity (FDis) (Laliberté & Legendre 2010)
a) 4 S%WD b) I Statistical analyses
Prok/ITD GL/Gg{P 1_ BU,ﬁgL/l“rde/ITD  Morphological space, occupied by all individuals belonging to a grassland, was estimated
T 7 \ l_/ITD by using the R hypervolume package (Blonder et al 2014)
PrL rol
PrL/ITD T
Ave 1:43% — IT?%'@ o1 43% WgATD e Linear models included:

WgA/TD

-4 -3 2 4 -3 -2 -1

GLATD — ProlBL,., .

. | GL/Gw GL WgA
ITD

EL/ITB _Hdw/]-rD - Local plant community factors (Flower Fdis, CWM flowering begin, CWM flowering end,

CWM bee dependence)
- Landscape factors (% crop, % grasslands, % wood)

2 -2

- Local factors (Age of the grassland)

-3

Axe 2: 28%
Axe 3: 16%

- Covariables (Agri-Environmental Scheme contract, Number of mowing even,

-4 -4

Time elapsed since last mowing event)
Fig. 1. Co-variation of wild bees morphological traits along 3 PCA axes. % of explained variance from

axis 1 to 3 are 43%, 28% and 16% respectively, total variance explained 87%. Trait abbreviations: ITD,
Inter-tegular distance (mm?); BL, Body length (mm); WgA, Wing area (mm?2); HdW, Head width (mm);
GL, Glossa length (mm); PrL, Prementum length (mm); ProL, Proboscis length (mm).

e Best model selected with the Maximum likelihood test and Akaike information criterion

* Null model approach for examining the possible reduction of trait ranges in grasslands.
e e We used the R cati package (Taudiere & Violle 2015) and the community-wide variance
e S u ts a n I sc u ss I o n relative to the local variance of the regional pool (IC/IR) (Violle et al. 2012)

1. Trait by trait (CWM and CWV)
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b) CWV inter-tegular distance c) CWM tongue length/body size f) CWV prementum length/body size
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Fi g. 3. Parameter estimates Parameter estimates Parameter estimates Parameter estimates Parameter estimates Parameter estimates

» The diversity of traits related to dispersal abilities is lower in
landscapes mostly composed of crop. In disturbed landscapes,
individuals with low dispersal abilities may not reach the
grasslands (Greenleaf et al. 2007, Wright, Roberts & Collins
2015) and diversity of dispersal traits will be lower in the focal
grassland.

» No significant effect on the CWM.

2. Morphological space (hypervolume)

100 .
Morphological space |+ +++~~+= - FEE Conclusion
Flower FDis

< Inter-tegular distance T b
£ IC/IR
E | loca foder — CWM flowering begin | > Importance of considering multiple scales and multiple interactin
B community Tongue length/Body size T e e i T p & p p _g
5 IC/IR traits to understand the composition of local communities and their
S - A responses to land use intensification.
E I CWM bee dependence Prementum length/Body size T IC/IR . P
E
v | | | | » Landscape factors affect particularly the diversity of bee traits.

% grassland (log) 4 2 0 2 4 Especially, grasslands provide a spillover of individuals with diverse
Standardized Effect Size resource acquisition traits through a mass-effect (Schmida & Ellner
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, Fig. 5. Standardardized effect size (SES) of the hypervolume and the T-statistics for the community-
Parameter estimates wide variance relative to the total variance in the regional pool (T IC/IR), for the three traits. Red 1984)'
and purple colored dot represents the SES value for one community when it is different from the
null model. The mean of the SES (crossed circle) is significantly different from the null distribution if

not embedded within the colored zones which represent the null model envelop at 95%. > External environmental fi|tering is detected when Considering the
morphological space instead of considering each trait separately. This
suggests that the environment filters wild bees according to different
trait combination and strategies.
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