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Pollinator decline
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Plant -pollinator interactions

pollinatinginsects

Trophicinteraction
(floral resource
production &
consumptior)

Pollination interaction
(pollen transport and
deposition

crops  wild plants

~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
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Role of floral resources in pollinator decline
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Evidence of actual decline In floral resources

Declines in forage availability for bumblebees at a national Museum specimens reveal loss of pollen host plants as
scale key factor driving wild bee decline in The Netherlands
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U Does the quantity of floral resources decline ?
U Need for quantified data on floral resources



Quantification of floral resources

% Flower number or flower cover

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

ccccc
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U A uniguequantifieddataeasyto aggregatat variousscales



Floral resources are structured é spatially
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U Convert land cover maps into floral resource maps to predict the presence of pollina



Floral resources are structured €& temporally

Daily scale Seasonal scale
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U Existence of critical periods (supply vs demand) ?



Floral resources are structured €& temporally

U Are floral resources limiting pollinators? When & where?
é. yforicoli nsects are herbivoresé

Green worldhypothesis Sweet worldhypothesi®
(Hairstonet al. 1960) (Sponsleet al. 2023)



Floral resources are structured é functionally

Floral area Plant height Flower color Corolla morph.
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Adaptedfrom Erickson et et al. 2022

Floral traits determine attractivity & accessibility to floral resources
Floral traits can filter different groups of pollinators

U Coexistence & competition among pollinators



From the handbookt o0 t h e dadta®ds® o mo

Historical dynamicsof nectar and pollen production at the nationalscale

Seasonabdynamicsof nectar and pollen production

U How spatial and temporal changes in vegetation translate into changes in
the availability of floral resources for pollinators ?



From the handbookt o t h e datd®ds® o mo

How to measureand compile floratesourceslata?



The plant functional

approach
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Fécondité
Dissémination
Etablissement

Interception de la lumiére
Aptitude a la compétition

Acquisition de ressource
Croissance
Décomposition de la litiere

Absorption (nutriments, eau)
Flux de carbone (exsudation...)
Compétition souterraine
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Marqueurs fonctionnels

Masse de graine
Hauteur Reproductive
Phénologie reproductive

Hauteur végétative

Taille des feuilles
Structure morpho-anatomique des feuilles
Teneurs en éléments minéraux des feuilles

Densité racinaire
Diamétre et longueur racinaires
Surface spécifique racinaire
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The handbooks for plant traits

RESEARCH ARTICLE
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The handbooks for floral traits and floral resources
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Quantify nectar sugar content




Quantify pollen volume r




Nectar and pollen production per flower

LETTER
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Historical nectar assessment reveals the fall and rise
of floral resources in Britain

Mathilde Baude'*+, William E. Kunin®, Nigel D. Eoatman®, Simon Conyers*, Nancy Davies', Mark A K. Gillespie®s,
R. Daniel Morton?, Simon M. Smart® & Jane Memmotd-?

175species
751
S

o e
= =
8 e 3
5 50 . B 3
o 5 8 E
Q
Q v 3 2
£ A 3
2 £ 2 3
b '_E_, o o

25 6 = 1S

D |

0 2000 4000 6000 8000

Nectar sugar content in pg/flower/day

https://catalogue.ceh.ac.uk/documents/Ob454d%8e 7-48fd-9e 18b683d004b159
https://catalogue.ceh.ac.uk/documents/6940204%5764de%a04ed17e827db93c



Nectar and pollen production per flower
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Nectar production per unit of vegetative cover

FLOWER DENSITY

No. of flowers/m2 cover (100%) The top 10 plant species for nectar per unit cover
per year (kg of sugar/ha/year)
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The Bloom database
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Bloom first exploration

U So far,we gathered:
lentry = 1 value for : - 34 traits
- One trait - 2860 taxons
- One taxon - ~ 30000 entries
- One biblio source (samemethod
- One location

- One date



Bloom first exploration

U So far,we gathered:
lentry = 1 value for : - 34 traits
- One trait - 2860 taxons
- One ta_lxc_)n - ~ 30 000 entries
- One biblio source (samemethod
- One location
- One date Numberof ocurrence Top 5speciewith thehighestnumberof values

floral morphology

Phacelia tanacetifolia Vicia faba

flowering phenology

Vicia faba Salix alba

floral density

Brassica napus Malus domestica

Tilia cordata

pollen

Lamium purpureum

Lotus corniculatus Anemone sylvestris

0 5 10 15 20 0 5 10 15 20

Trait Nectarsugarcontent Pollen volume or mass



Historical dynamicsof nectar and pollen production at the nationalscale

Did historicalshifts invegetationnducechanges in floralesource®



Historical floristic data
Species nectar productivityat the cover area scale

The top 10 plant species for nectar per unit cover

per year (kg of sugar/ha/year)
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Historical floristic data

Species nectar productivityat the cover area scale

The top 10 plant species for nectar per unit cover r‘\) Count!ySlde
Survey

per year (kg of sugar/ha/year)
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. . . Countryside Survey:
National program to monitor ecological and land use changes =

2668 plots in 2007/68repeated across time
Plant species composition and proportional co
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Species and habitat contribution to the national picture

After takinginto accounthe national land cover (CS 2007) :

e July 2007

kg of sugars

nectar provision (%)
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Cumulative contribution to the national

1004
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Calcareous Gras

- “ A Improved grasslandis the
habitatthathas thepotential

Shrub Heath

“ é’ c to contributethe mostto the

nationalsupply(32%)

A 3 speciesontributealmost
50% of national nectar
supply. white clover, thistle
& heather
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Historical nectar changes
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Historical nectar changes

Habitat AR 16 Ac ' Ne [GGH con [BRO| Boc [FEN [BRA! IS
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Countryside Survey:
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Historical nectar changes
Habitat AR G AG NG €6 con BRO BoG FEN BRA Bl
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Recent nectar & pollen changes in France
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AU COURS DU TEMPS TOUT HABITATS CONFONDUS
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Recent nectar & pollen changes in France
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Seasonabynamicsof nectar and pollen production

What are the critical periods for floral resource availallity



Studied sites

24

Axelle Marchant, Association
Hommes et Territoires

Goal : to developan indicator of nectar and pollen value of gdarm (H&T T OFB)

(@) A

wx AL
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Sgas A |

gﬁk? 3 years(20202022)
o 10farms
8 landscapelements

Sty 99 transects (50m&achmonth
= e from April to August
= e 1 million of floral unitscounted
= from 280species
= 5660plantpollinatorinteractions

10 farmlandlandscapes

Intensive agricultural practices (Region Centre Val de Loire)
Langlois et al. 202



Seasonal dynamics of nectar and pollen production

Alban Langlois
(EE$

nectar

Langlois et al. 202



