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Figure |

Examples of the primary pollinator taxa. (#¢) Bumblebee (Bomibus sp.), (b) solitary bee in the tribe Augochlorini, (c) hawk moth
(Macroglossum stellatarum, Sphingidae), (d ) monarch butterfly (Danaus plexippus, Nymphalidae), (¢) syrphid fly (Syrphidae), (f) sunbird
(Aethopyga bella, Nectariniidae), ( g) bat (Glossopbaga soricina, Phyllostomidae), and (b) hummingbird (Calypte anna, Trochilidae). Photo

Winfree et al 2011, Annual Review of Ecology, Evolution and
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Are mutualist partners shifting their
phenologies at similar rates?
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Can bee biodiversity buffer
pollination against climate change?



Bee Abundance

Low Intensity High Intensity

Gradient of Anthropogenic Driver

Current Opinion in Insect Science

Cariveau & Winfree 2016, Current Opinion in Insect Science
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Biodiversity ensures plant—pollinator phenological synchrony
against climate change

Abstract
Ignasi Bartomeus,"# Mia G. Climate change has the potential to alter the phenological synchrony between interacting mutualists, such
ist5,% Bryan N. as plants and their pollinators. However, high levels of biodiversity might buffer the negative effects of
Danforth,? Alan N. Lakso® and species-specific phenological shifts and maintain synchrony at the community level, as predicted by the bio-
Rachael Winfree'® diversity insurance hypothesis. Here, we explore how biodiversity might enhance and stabilise phenological

synchrony between a valuable crop, apple and its native pollinators. We combine 46 years of data on apple
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Can bee biodiversity buffer
pollination against climate change?



Elobal Change Biology
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Native bees buffer the negative impact of climate
ng on honey bee pollination of watermelon crops
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4 years of data from 18 farms
>16,000 bee visits to >46,000 flowers
471 pollen deposition experiments












estimate pollination provided per bee species
group
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Biodiversity buffers crop pollination
against climate change

Rader, Reilly, Bartomeus and Winfree, 2013 Global Change



Biodiversity buffers crop pollination
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Pollinators and climate change:
the link to human health
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breakfast without
pollinators




B Wild insects
B Honey bees

I REPORTS 29 MARCH 2013 VOL 339 SCIENCE www.sciencemag.org

Wild Pollinators Enhance Fruit
Set of Crops Regardless of
Honey Bee Abundance

Lucas A. Garibaldi,’* Ingolf Steffan-Dewenter,? Rachael Winfree,> Marcelo A. Aizen,*
Riccardo Bommarco,” Saul A. Cunningham,® Claire Kremen,” Luisa G. Carvalheiro,®’
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