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Background
Of the 361 species of hummingbirds (Abrahamczyk & Renner, 

2015), forty-eight are declining in population or already listed as 
endangered, two of which migrate to Oregon in the spring and 
summer – the calliope (Selasphorus calliope) and the rufous 
(Selasphorus rufus) hummingbirds (Wethington & Finley, 2009). 
Though they do feed on insects for protein, hummingbirds are best 
known for feeding on nectar. Roughly 7000 plant species have been 
found to rely on these birds for pollination (Abrahamczyk & Renner, 
2015). Given how much hummingbirds are relied upon for pollination, 
it is imperative to learn as much as possible about hummingbird 
foraging to then make efforts to help revitalize their populations. In 
research, we discovered a gap in knowledge regarding hummingbird 
flower choice. Hummingbirds are known to feed from many flowers of 
varied color with white flowers being chosen second most often after 
red (Lunau et al., 2011). Despite this, a study in Colorado showed 
hummingbirds ignoring albino variants of typically blue flowers. 
Researchers, Waser and Price (1981), suggested the lack of 
coloration on the flower petals took away guidance signals to the 
hummingbirds to where the nectar is located.  Hummingbirds have 
four cone receptors in their eyes, allowing them to see visible light 
and ultraviolet (UV) light. Where visible light ranges from 400nm to 
700nm and ultraviolet light from 100nm to 300 nm, hummingbirds are 
sensitive to light between 300nm and 700nm (Stoddard et al., 2020).

Bayesian foraging to associate feeding with location in flower 
selection more often than color associations (Marshall et al., 2012). 
Other than location, color is also less influential than nectar’s 
energetic qualities (Stiles, 1976). The Bee Avoidance Theory explains 
that hummingbirds forage from red flowers most; the fact that color 
preference is learned. The assumption for this universal preference 
among hummingbirds is that bees, an interspecies competitor, cannot 
see red and therefore ignore those flowers.  Consequently, 
hummingbirds can exploit the nectar available within flowers that 
reflect long-wavelengths and are consequently ignored among bees. 
Further, bees also ignore albino flowers and should give 
hummingbirds more chance to capitalize those resources as well; but 
hummingbirds like the bees, appear to ignore them too.

Empirical Question

1. Does UV-irradiance 
influence hummingbird
foraging choices?

2. Do hummingbirds show
a UV pattern preference 
among marked flowers?

Proposed Results
We predict that the hummingbirds will feed more from the artificial 

flowers that have greater UV irradiance. To assess the variability in flower 
choice, we will conduct an 8 UV Flower Pattern  (UV pattern) x 8 Flower 
Location (1-8) Analysis of Variance for flower choice (i.e., measured by 
visits).  We will conduct an effect size estimate for all main effects and 
interactions as well as a Tukey’s Honestly Significant post-hoc test to 
determine which of the different floral patterns or locations are most 
preferred.  It is predicted that Flower 7, shown in Figure 1,  completely 
covered in the UV coating, will receive the most visitations, while Flower 8, 
also in Figure 1, with no reflectiveness, will receive the least number of 
visits. We will be testing this against the null hypothesis that the flowers will 
average the same frequency and time at each flower. 

Proposed Discussion
A further understanding hummingbirds foraging choice and UV 

preference can help us to better support and understand the global 
declining pollinator populations. Although hummingbird populations do not 
appear to be declining in Oregon, that is not the case for other parts of the 
world.  If our hypothesis is correct and these birds do prefer specific floral 
patterns, more care can be made to grow flowering plants that align with 
foraging preferences. Additionally, UV-reflective properties can be added to 
feeders to make them more noticeable to birds.

Of course, more needs to be done to help protect the populations from 
further decline. Making sure we know as much as possible about how to 
help hummingbirds have enough foraging resources is only one part of the 
solution. More research must also be done into the different ways we can 
treat the decline before any species goes extinct. Losing hummingbirds may 
both lead to an overabundance of insects and harm the 7000 plant species 
that rely on these pollinators, which may in turn significantly harm their 
ecosystems and reduce the natural air filtration that plants provide. 
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Proposed Method
Target Species

The target species for this study is largely rufous (Selasphorus rufus) 
hummingbirds, although Anna’s (Calypte anna) as a secondary focal species, as 
rufous followed by Anna’s hummingbirds are the most abundant of the seven 
different hummingbird species native to Oregon.  

Materials
Materials used for this project will include 8 plastic flower stoppers/tubes with 

a top diameter of 24 mm and a bottom diameter of 18mm, compatible with 
standard glass wine or olive oil bottles. More BirdsTM Bird Health+ Clear Liquid 
Hummingbird concentrate will be used in all 8 feeders to control for nectar 
preferences. Each plastic flower (they come red), will be painted white with 
Testor’sTM craft enamel, with a different floral pattern (see Figure 1). All flowers 
will be painted with clear VeniardTM UV Reflective Coating except Flower 8, 
which will be the unpainted control. Flower reflectance will be measured daily to 
confirm the UV irradiance using General UV512C Ultraviolet Light Meter, UV C. 
The artificial flowers will be glued to the jars at the feeding openings along with 
numbered labels underneath each flower for investigator identification. Two 
CamparkTM T20 Mini Wildlife digital video cameras will be stationed on either 
side of the feeders to get a clear view of all eight flowers and record the feeding 
behavior of the hummingbirds. We will also use SPSS 27TM statistical software, 
an acoustic meter, Digi-Sense Data Logging Sound Meter with NIST-Traceable 
Calibration to determine daily noise as a potential confound, and the Weather 
UndergroundTM application will be used to collect daily atmospheric and 
environmental data.

Design and Procedure
Beginning in May through September, feeders will be placed in an open area, 

with known seasonal hummingbird abundance – distributions are variable 
annually; therefore, an initial cite scouting will be necessary. Every day for a 
week, the feeders will be freshly filled with a clear, artificial nectar.  Feeder 
location among the 8 different flower types will also be mixed to account for 
location preference, rather than ultraviolet reflectance. After a week, the footage 
will be reviewed for the number of hummingbird visits to each flower along with 
the average amount of time each flower was visited.  Data will be recorded 
directly into a statistical software data program – SPSS 27.0.  

Recorded data will include flower 
visits, flower location, environmental 
variables (i.e., temperature, wind 
speed, wind direction, pollen count, 
visibility, precipitation, anthropogenic 
noise, etc.) number of visits to each 
flower and the amount of time for 
amount of time spent at each flower.

Source: Brown, 2021
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