3 Spotlight on Climate

Climate Change, Wildflowers, and Pollinators

DAVID INOUYE
(700 words)

In 1973 several of us, who were graduate students or friends at the Rocky Mountain
Biological Laboratory (RMBL) in Gothic, CO, decided to collaborate on a study of
wildflowers. We had been studying bumble bee and hummingbird pollinators and
realized that to understand them we needed to understand the changing variety and
abundance of their wildflower food sources across the flowering season.

We started carefully counting wildflowers in several different habitats, and 52 years and
6-7 million counted flowers later, we know we have 130 different species, we know
when each species comes into bloom (flowering phenology), how long they flower, and
how many flowers they make.

Fortuitously, we began this study before there was broad knowledge of human-induced
climate change, and because it’s still ongoing (https://www.rmpbs.org/blogs/science-
environment/Inouye-family-rmbl-lab-gothic), the study has captured the effects of
climate change on Rocky Mountain wildflowers. We now have a good understanding of
how changes in snowfall, snowpack, snowmelt dates, and frost events control the timing
and abundance of these flowers. This allows us to predict which species will be most
strongly affected by the warmer and drier conditions forecast for the Rockies and other
mountain environments. As climate change continues to accelerate, we can expect
fewer flowers and less variety in the once-spectacular wildflower-filled meadows. This
will result in less pollen and nectar for the hundreds of species of bumble bees,
hummingbirds, butterflies, moths, flies, and other pollinators that depend on these
meadows.

Some of the details of what we have learned are obvious, and some are new
revelations. Of course, how much snow falls during the winter influences the date when
it disappears in the spring, which in turn determines when the growing season begins.
Since we started our study, the trend toward lower snowfall, combined with warming
temperatures, has resulted in earlier melt and a longer growing season. Earlier melt and
warmer conditions have also magnified the mid-season drop in flower abundance that
we have observed.

Sixteen years ago, | encouraged a colleague, who works on bees, to collaborate on a
study of how bee populations vary within a season and across years. Becky Irwin’s
study is now one of the best records in the country or, even, the world, for a diverse
population of close to 200 native bee species, which she samples at multiple elevations
every couple of weeks each summer. With her study, we’ve now been able to show the
links between flower abundance and phenology and bee population changes. For
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example, early-flowering glacier lilies now begin to bloom ahead of the emergence of
some bumble bee queen pollinators, and the arrival of migratory hummingbirds. We
also found that even within bumble bees not all species respond similarly to the
changes in climate and wildflowers, making it difficult to make generalizations about the
impact of climate change. Nevertheless, over eight years bee abundances were driven
primarily by the effects of climate on the abundance of flower resources.

Another surprising result has been that one consequence of climate change is an
increase in frost damage to wildflowers. Several of the species we study are quite
sensitive to late spring frosts. Since the normal timing of snowmelt used to be later in
spring, it pushed flowering later. With a warmer climate, flowering can now start as early
as mid-April on slopes that melt out sooner. Because the last hard frosts can still occur
in early June, frost damage has become much more common.

This frost effect has now also been found in many parts of the world, both in wildflowers
and in agricultural plants. There used to be many apricot orchards near my home in the
valley of the North Fork of Gunnison River, but they are the first fruit trees to flower in
the spring, and frost damage to them became so common that most of those orchards
have been replanted with later-flowering fruit trees.

Changes in the timing of natural events such as migration, hibernation, and flowering
have been one of the best ways to document and understand the far-reaching
consequences being wrought by climate change. You can contribute your own
observations on such changes through the USA National Phenology Network
(https://www.usanpn.org/nn), making your observations available for future scientific
studies.
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