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INTRODUCTION CURRENT RESULTS
How do floral nectar traits and microbe competition affect 
microbial evolution?
• Generated nectar mimics of the model plant Brassica rapa

utilizing volatile compounds 
• Included B. subtilis and M. reukaufii and exposed them to each 

background for 8 consecutive generations
• Monitored microbial resource use via shifts in pH and sugar 

consumption (BRIX)
• Recorded microbial abundance via plating and recording 

colony-forming units (CFU) and logged growth rates with a 
plate reader.

Understanding how natural selection acts on phenotype is 
complex because phenotypic variation results from the interaction 
between genotype and environmental response. Flowers are the 
key to angiosperm evolution because of their role in reproduction1. 
In turn, pollinators are a major selective pressure in plants because 
they select for different favorable traits, including colors, shapes, 
and scents that we observe among angiosperm flowers.

The floral microbiome is an important and understudied 
component of the extended floral phenotype. Floral microbes 
impact the floral phenotype via their metabolism of nectar sugars, 
amino acids, and proteins found in nectar and pollen1. They also 
contribute their own volatiles that impact floral scent. Pollinator 
preference is largely determined by floral morphology and 
olfactory traits2 including, nectar sugar content, scent, color, and 
additional nectar volatiles.3,4,5 Because microbes play a role in 
altering floral chemistry,6 they also influence pollinator 
preference.7,8,9 As a result, microbe-induced changes in the floral 
phenotype may impact affect floral selection and consequent floral 
trait evolution.1,10 While little is known about how floral microbes 
affect plant fitness directly, if floral microbes can affect floral 
selection, floral traits, in turn may select on floral microbe traits, 
resulting in an evolutionary feedback loop1.
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How do the resulting phenotypic changes alter pollinator 
preference (and ultimately floral trait selection)? 
• A single bumble-bee forager will be starved for 3 hours and 

released in a flight cage to choose among artificial flowers with 
isolates from each generation

• Recording total choices, nectar consumed, and nectar quality

METHODS

Image Credit https://mycocosm.jgi.doe.gov/Metreu1/Metreu1.home.html Image credit https://www.youtube.com/watch?v=n2nVrfgZ45s

Preliminary results show that microbes react differently to a 
nectar background containing sinigrin. We will also conduct the 
same generational tests using nectar containing AITC. 

Because the extended floral phenotype is altered by floral 
microbes, we predict that B. subtilis and M. reukaufii will 
impact bumblebee preferences. Bombus impatiens preference 
assays will be conducted to test this prediction. 
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