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Intraspecific floral color variation



Intraspecific floral color variation



Pollen color diversity



Pollen color variation in American 
Bellflower (Campanula americana)



Bellflower’s pollen color cline



Austen et al. 2018. Ecology



Mechanisms for Bellflower’s 
pollen color cline

•Pollinator-
mediated selection

•Abiotic selection

•Neutral



Purple pollen is more resistant to 
temperate stress
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Team Bellflower



Research questions
• Is this even variation that the 

pollinators could select for?

•Do the pollinators differ in their per 
visit pollination efficiency?

• In field conditions, do the pollinators 
have a pollen color preference?



More about Campanula americana, 
American Bellflower



We know that pollen color is heritable

Koski and Galloway. 2017. New Phytologist



Three main pollinator taxa

•Native bumblebee 
species

•Small sweat bees

• Megachile campanulae
• A specialist solitary bee



•Is this even variation that the pollinators could 
select for?
• i.e. Can they perceive it?

Caves and Johnsen. 2017. Methods in E&E



•Is this even variation that the pollinators could 
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Pollinator perception methods
White pollen plants—
Non-rewarding (water only)

Purple pollen plants—
Rewarding (sugar water)
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Pollinator perception results
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•Do the pollinators differ in their per visit 
pollination efficiency?
• Implications for potential strength of selection
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Pollinator efficiency: methods

•Measures:
•Female function
•Fruit set

•Seed set

•Male function
•How much pollen a 

pollinator removes 
compared to how much it 
deposits



•Bumblebees deposited
significantly more 
pollen grains.

Pollinator efficiency results

•Megachile removed
twice as much pollen 
than the other bees.



•Notice the pollen loss!
5,000-10,000 removed and only 25-40 grains deposited!

Pollinator efficiency results



Check out our new paper!
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Pollinator preference methods



Pollinator pollen color preference



Pollinator floral sex phase preference



Research questions
• Is this even variation that the 

pollinators could select for?
• i.e. Can they perceive it?

•Do the pollinators differ in their per 
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Overall conclusions

•Pollinators can use pollen as a 
visual cue

•Pollinators vary in their 
effectiveness
•Megachile may deplete pollen from 

populations.

•Megachile have a strong and 
consistent purple pollen color 
preference.



So what are the mechanisms that maintains 
the pollen color variation in Bellflower? 

•Abiotic
•Purple pollen is more 

heat stress tolerant.

•Pollinator-mediated
• In predominately light 

colored populations, 
purple pollen is likely 
depleted by Megachile.

•Neutral?
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