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The Butterfly Effect:
Insect’s Wings Key
To Azalea
Pollination
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Email

A researcher from North Carolina State University (NC
State) has found that in the case of the flame azalea
(Rhododendron calendulaceum), all pollinators are not
created equal. In fact, due to the flower’s unique
reproductive structure, butterflies — and specifically, their
wings — are the key to pollination.

The flame azalea is commonly found in the Appalachian
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A great spangled fritillary pollinates a flame azalea.
Photo by Suzanne Allison
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Mountains, ranging from as far north as New York to
Georgia in the south. Like most azaleas, the flowers are
large, and have an unusual structure: both the anther
(male) and stigma (female) parts are very elongated and
separated from one another.

NC State biologist Mary Jane Epps was interested in
how the azalea’s flower structure affected its pollination.
“In order for a plant to reproduce, a pollinator — usually
an insect — has to spread the pollen from the anther to
the stigma,” Epps says. “In the case of the flame azalea,
the distance between these two structures meant that it
was unlikely for a bee or other small pollinator to come
into contact with both anther and stigma during a visit.”

Butterflies, on the other hand, are much larger than other
pollinators, and they also frequent azaleas. Epps, along
with biologists Suzanne Allison from James Madison
University and Lorne Wolfe from the University of
KwaZulu-Natal, South Africa, had noticed that only
butterflies seemed to come into contact with both anther
and stigma when visiting azaleas, so they set out to
discover whether there was a connection when it came
to pollinating the flame azalea. The biologists set up
three different treatments among the azaleas: excluding
all pollinators, excluding butterflies but allowing smaller
pollinators like bees or flies access to the flowers, or
leaving the flowers open to every insect, and tracked the
pollination process.

They found very low rates of pollination for the plants in
cases where all pollinators were excluded or only
butterflies were excluded. But when the azaleas were
exposed to all pollinators, including butterflies, pollination
rates were higher by a magnitude of 10.

The researchers discovered something else interesting
— the pollen was most likely being transferred by the
butterflies’ wings, instead of their bodies.

“We observed two species of butterfly that frequented
these flowers: the eastern tiger swallowtail and the great
spangled fritillary. However, the majority of the butterflies
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were the swallowtails, who differ from the fritillaries
because they tend to keep moving their wings even
when gathering nectar from a flower,” Epps says. “The
constant fanning motion gives the wings a number of
contacts with both anther and stigma, making the
swallowtails more efficient at pollination.”

Microscopic examination of the tiger swallowtails’ wings
confirmed that, in fact, the insects did carry a significant
amount of pollen on their wings — 57 times more than
on their bodies. “When we think of pollination, we
typically think that the insects are carrying the pollen on
their bodies,” Epps says. “But here we see that in the
case of these butterflies on flame azaleas, the wings are
actually more important, as they’re the part of the insect
that most frequently makes contact with both anther and
stigma.”

The findings also suggest that some plants may be
dependent on very few insect species for pollination,
even when many species visit the flowers and contact
the male or female flower parts, but not necessarily both,
as the butterflies did in this case. “We know that,
generally speaking, pollinator populations are in decline,”
Epps says. “So it’s important that we find out how
dependent plants are on specific pollinators, in order to
preserve and protect plant species.”

The researchers’ work appears in American Naturalist.
Research was conducted at Mountain Lake Biological
Station, and was funded by grants from the National
Science Foundation, the Margaret Walton Scholarship,
and the John’s Creek Endowment Fund.

Read the full story on NC State’s website.
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