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Å~ 10% of solitarybeesare threaten
of extinction in Europe (IUCN, 2025)

Å~ 35% of syrphidsare threatenof 
extinction in Europe (IUCN, 2022)

Ollerton et al. 2014 Hallmanet al. 2017

Pollinator decline

Species

extinction

Biomass

loss

ÅLossof 80% of biomassof 
flyinginsectsin 30 years

Geographic range 

reduction

Powneyet al. 2019

ÅReduction of 25% for both
wild beesand hoverflies
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Plant -pollinator interactions

Pollination interaction
(pollen transport and 

deposition)

crops wild plants

Trophicinteraction
(floral resource
production & 
consumption)

pollinatinginsects

~75% of crops depend on animal pollination for production (Klein et al. 2006)
~ 90% of angiosperm species depend on animal pollination for reproduction (Ollerton et al. 2011)



Role of floral resources in pollinator decline

2010

2011

2015



Role of floral resources in pollinator decline

2010

2011

2015

Habitat lossand 
degradation

Pathogens

Pesticides 

Introduced
species

Climatic
change

Adaptedfrom Wagner et al. PNAS 2020



Evidence of actual decline in floral resources

üDoes the quantity of floral resources decline ?

üNeed for quantified data on floral resources
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Quantification of floral resources

Flower number or flower cover

Nectar production (nectar sugar content) => flux of energy

Pollen production (volume and composition) => nutritional value

üA unique quantifieddata easyto aggregateat variousscales



Floral resources are structured é spatially

Alignieret al. 2023

Landscape scalePopulation scale

Leiss& Klinkhamer(2005) Zulianet al. 2013

Europe scale

üConvert land cover maps into floral resource maps to predict the presence of pollinators



Floral resources are structured é temporally

Combaet al. 1999

Daily scale

Timberlake et al. 2019

Seasonal scale

üExistence of critical periods (supply vs demand) ?

Tagetes patula



Floral resources are structured é temporally

Green world hypothesis

(Hairstonet al. 1960)

Sweet world hypothesis?

(Sponsleret al. 2023)

üAre floral resources limiting pollinators? When & where?

é.yet floricol insects are herbivoresé.



Floral resources are structured é functionally

Floral traits determine attractivity & accessibility to floral resources

Floral traits can filter different groups of pollinators

üCoexistence & competition among pollinators

Adaptedfrom Erickson et et al. 2022



From the handbookto the óBloomô database

How to measureand compile floral resourcesdata?

Historical dynamicsof nectar and pollen production at the national scale

Did historicalshifts in vegetationinducechanges in floral resources?

Seasonaldynamicsof nectar and pollen production

What are the critical periods for floral resource availability?

1

2

3

üHow spatial and temporal changes in vegetation translate into changes in 

the availability of floral resources for pollinators ?



From the handbookto the óBloomô database

How to measureand compile floral resourcesdata?
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Garnier & Navas2012

The plant functional approach

άCǳƴŎǘƛƻƴŀƭ ǘǊŀƛǘǎ ŀǊŜ ŘŜŦƛƴŜŘ ŀǎ ƳƻǊǇƘƻ-physio-phenological traits which impact fitness indirectly via 
ǘƘŜƛǊ ŜŦŦŜŎǘǎ ƻƴ ƎǊƻǿǘƘΣ ǊŜǇǊƻŘǳŎǘƛƻƴ ŀƴŘ ǎǳǊǾƛǾŀƭΣ ǘƘŜ ǘƘǊŜŜ ŎƻƳǇƻƴŜƴǘǎ ƻŦ ƛƴŘƛǾƛŘǳŀƭ ǇŜǊŦƻǊƳŀƴŎŜέΦ

Violle et al. 2007

Viola arvensis



The handbooks for plant traits

üFloral traits are not 

included!



Alice Michelot-Antalik, LAE

The handbooks for floral traits and floral resources

24 floral traits groupedin 3 categories: 

Åvisualand olfactorycues

Åaccessibility

Å resources(quantity& composition)



Alice Michelot-Antalik, LAE

The handbooks for floral traits and floral resources

24 floral traits groupedin 3 categories: 

Åvisualand olfactorycues

Åaccessibility

Å resources(quantity& composition)
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Quantify nectar sugar content



Quantify pollen volume



175 species

Nectar and pollen production per flower

https://catalogue.ceh.ac.uk/documents/0b454d53-dfe7-48fd-9e18-b683d004b159
https://catalogue.ceh.ac.uk/documents/69402002-1676-4de9-a04e-d17e827db93c



168 species175 species

Nectar and pollen production per flower

Baudeet al. 2016, Baudeet al. 2025
https://catalogue.ceh.ac.uk/documents/0b454d53-dfe7-48fd-9e18-b683d004b159
https://catalogue.ceh.ac.uk/documents/69402002-1676-4de9-a04e-d17e827db93c



FLOWER DENSITY

No. of flowers/m² cover (100%)

FLOWERING PHENOLOGY

Data from the literature

The top 10 plant species for nectar per unit cover 

per year  (kg of sugar/ha/year)

Plant species

Nectar production per unit of vegetative cover

Baude et al. 2016



Aim: Create a database of the quantitative data on floral 

resources available in the literature, and gradually add 

any missing data with field surveys.

ÅCompiledata

ÅStandardizedata

ÅSecurebackup

ÅModularandupgradeableoverthelong term

Bloom : dataBasefor fLO ral resOurcesof coMmonspecies

The Bloom database

Sarah LemetayerCESCO/iEES



1entry = 1 value for :

- One trait

- One taxon

- One biblio source (+ samemethod)

- One location

- One date

üSo far, we gathered:

- 34 traits

- 2860 taxons

- ~ 30 000 entries

Bloom first exploration



1entry = 1 value for :

- One trait

- One taxon

- One biblio source (+ samemethod)

- One location

- One date

üSo far, we gathered:

- 34 traits

- 2860 taxons

- ~ 30 000 entries

Numberof ocurrence

Bloom first exploration

Nectar sugarcontent Pollen volume or mass

Top 5 specieswith the highestnumberof values

Trait



2 Historical dynamicsof nectar and pollen production at the national scale

Did historicalshifts in vegetationinducechanges in floral resources?



Species nectar productivity at the cover area scale

x

Historical floristic data



1978 1990 2000 2007

Countryside survey (UK)

National program to monitor ecological and land use changes

2668 plots in 2007, 768repeated across time

Plant species composition and proportional cover

Species nectar productivity at the cover area scale

x

Historical floristic data
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Nectar productivity Nectar diversity

CalcareousgrasslandArable Improvedgrassland Conifer Broadleaf Shrubheath

Habitat nectar production

Baude et al. 2016



Å Improved grasslandis the 

habitat thathas the potential

to contributethe mostto the 

national supply(32%)

Å3 speciescontributealmost

50% of national nectar 

supply: white clover, thistle

& heather
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After takinginto accountthe national land cover (CS 2007) : 

Species and habitat contribution to the national picture

Baude et al. 2016



Historical nectar changes

Consideringchanges in land cover only :

1930 ï1978 : lossof nectar supplydue to the 

lossof grasslands& agricultural intensification

Baude et al. 2016



Historical nectar changes

Digitalized Dudley 

Stamp Maps

(1930s)

Countryside 

surveys (1978, 

1990, 1998, 2007)

Consideringchanges in land cover only :

1930 ï1978 : lossof nectar supplydue to the 

lossof grasslands& agricultural intensification

Baude et al. 2016



Historical nectar changes

Consideringchanges in land cover & vegetation:

1978-1998 : no change in nectar supply

1998-2007 : increasein nectar supply

BUT the methoddo not allow to detectchanges in 

actualmanagement practices here(ópotentialô)

Consideringchanges in land cover only :

1930 ï1978 : lossof nectar supplydue to the 

lossof grasslands& agricultural intensification

Baude et al. 2016



Recent nectar & pollen changes in France

Agnouxet al. 2025

Solène Agnoux
CESCO/ARB-IdF



Recent nectar & pollen changes in France

Solène Agnoux
CESCO/ARB-IdF

From 2009 in France (14 years) :

Agnouxet al. in prep

No overall declinein nectar & pollen detected

Decline(or trends to decline) in nectar & pollen 

in agricultural landscapes

Increasein nectar & pollen in urban landscapes



Seasonaldynamicsof nectar and pollen production

What are the critical periods for floral resource availability?

3



Studied sites

Goal : to developan indicator of nectar and pollen value of a farm (H&T ïOFB)

Axelle Marchant, Association 
Hommes et Territoires

3 years(2020-2022)

10 farms

8 landscapeelements

99 transects (50m²) eachmonth

fromApril to August

1 million of floral unitscounted

from 280 species

5660plant-pollinatorinteractions

10 farmlandlandscapes

Intensive agricultural practices (Région Centre Val de Loire) 
Langlois et al. 2026



Seasonal dynamics of nectar and pollen production

Alban Langlois 
(iEES)

Langlois et al. 2026

nectar

pollen


