
 

Rocky Mountain wildflower season lengthens
by more than a month
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Blooms like these draw thousands of tourists to Crested Butte, CO for a summer
wildflower festival. But local wildflowers now bloom nearly a month earlier than
in 1974. Blooms peak earlier, continue later and overlap differently due to
climate change. The changes will likely affect birds, bees and other animals.
Credit: David Inouye

A unique 39-year study of wildflower blooms in a Colorado Rocky
Mountain meadow shows more than two-thirds of alpine flowers have
changed their blooming pattern in response to climate change. Not only
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are half the flowers beginning to bloom weeks earlier, but more than a
third are reaching their peak bloom earlier, and others are producing
their last blooms later in the year. The bloom season, which used to run
from late May to early September, now lasts from late April to late
September, according to University of Maryland Biology Professor
David Inouye.

The wildflower records, made up of more than two million blooms, show
that flowering plants' response to climate change is more complex than
previously believed, with different species responding in unexpected
ways. The combinations of flower species that bloom together are
changing too, with potential impacts on insects and birds. Studies that
focus only on the date of flowers' first bloom – as most do – understate
these changes, said Inouye, the senior author of a study published online
March 17, 2014 in the Proceedings of the National Academy of Sciences.

Phenology, the study of the timing of seasonal events, is crucial to
understanding how climate change is affecting plants, animals and the
relationships that bind them into natural communities. To answer these
questions, phenologists are collecting modern data and poring through
old records like amateur naturalists' notebooks.

"Most studies rely on first dates of events like flowering or migration,
because they use historical data sets that were not intended as scientific
studies," Inouye said. "First flowering is easy to observe. You don't have
to take the time to count flowers. So that's often the only information
available. It has taken a lot of effort to get the comprehensive insights
needed for this analysis, which helps us understand how ecological
communities are going to change in the future."

Inouye was not thinking of the effects of a warming climate in 1974,
when he began counting flowers on a mountainside 9,500 feet above sea
level at the Rocky Mountain Biological Laboratory in Crested Butte,
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Native Rocky Mountain wildflowers like these lupines and columbines may not
continue to flower together as the plants' bloom times shift in response to a
warming climate. Credit: David W. Inouye

"I was a graduate student studying hummingbirds and bumble bees, and I
wanted to know what flower nectar resources are available for them, so I
started counting flowers," Inouye said.

Others initially took part, but Inouye stuck with it. Eventually he set his
own students to the task. By counting blooms in each of 30 plots every
other day, up to five months per year, for four decades, the group
amassed a data set of more than 2 million flowers they have counted. For
this study, University of Arizona doctoral student Paul CaraDonna,
University of Maryland postdoctoral research associate Amy Iler and
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Inouye looked at data on the 60 most common species.

Bloom times are changing fast, the researchers found. The date the first
spring flower appears has advanced more than 6 days per decade over
the course of the study. The spring peak, when masses of wildflowers
burst into bloom, has moved up 5 days per decade. And the last flower
of fall occurred about 3 days later every decade.

"The flowering season is about one month longer than it used to be" Iler
said, "which is a big change for a mountain ecosystem with a short
growing season."

Of all the species that have changed their flowering schedules in some
way, only 17% shifted their entire bloom cycle earlier. The rest showed
more complicated changes.

"What we show is that first flowering isn't always the best predictor of
all the changes we find," CaraDonna said. "It's important to take a closer
look in order to understand all the ways that climate change affects these
wildflower communities."

The changes are likely to have a strong impact – for better or worse – on
pollinating insects and migratory birds. For example, Inouye said,
hummingbirds that summer in the Rocky Mountains time their nesting
so that their eggs hatch at peak bloom, when there is plenty of flower
nectar for hungry chicks. But as the bloom season lengthens, the plants
are not producing more flowers. The same number of blooms is spread
out over more days, so at peak bloom there may be fewer flowers.

Will there be enough food for the hummingbirds' young? To find out,
Inouye plans to fit adult hummingbirds with radio transmitters and study
how they interact with this summer's blooms.
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  More information: "Shifts in flowering phenology reshape a subalpine
plant community," Paul J. CaraDonna, Amy M. Iler and David W.
Inouye, will be published online March 17, 2014 in Proceedings of the
National Academy of Sciences. 
www.pnas.org/cgi/doi/10.1073/pnas.1323073111
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