Climate-driven evolution in trees alters their
ecosystems
6 March 2019
microbiome and nutrients. It may be a mechanism
for persistence in a changing world," said Ian Ware,
Ph.D. candidate in UT's Department of Ecology and
Evolutionary Biology and lead author of the study.
Warmer temperatures in southern tree populations
have resulted in earlier bud break and leaf-out—the
time period in which buds, then leaves, become
present on the growing plant. This evolution
reduces genetic variation and alters the way tree
populations interact with their soil environment.

A mature, gallery forest of narrowleaf cottonwoods on
the Snake River, Wyoming. Credit: Ian Ware/University
of Tennessee, Knoxville.

A new study published in Global Change Biology
and coauthored by researchers from UT, explores
how climate, evolution, plants, and soils are linked.
The research is the first to show how climatedriven evolution in tree populations alters the way
trees directly interact with their immediate soil
environment.
Narrowleaf cottonwoods along the Upper San Juan River
By surveying 17 naturally occurring populations of
narrowleaf cottonwood trees (Populus
angustifolia), the researchers discovered that tree
populations in warmer places have less genetic
variation. This difference, in turn, has
consequences for their soil microbial communities
and soil chemical composition.
"Future climate change could reduce the potential
for adaptation in plants, especially in less
genetically varied populations. In order to cope
with these stressful conditions, plants may be
developing a stronger relationship with their soil

Valley in Colorado. Credit: Ian Ware/University of
Tennessee, Knoxville

"We show that as climates become warmer and
drier, population-level genetic variation decreases
and trees have a larger impact on their associated
soil microbes and soil nutrient pools," said Ware.
The finding suggests a mechanism for how these
plants continue to exist in stressful climates.
"Understanding how plant-soil-microbe linkages
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evolve in response to changes in climate across
habitats may provide information on the forces that
drive local adaptation with consequences for
nitrogen availability and soil carbon storage," Ware
said. "These findings have direct implications for
climate change conservation and restoration
practices, such as assisted migration and
population management."
More information: Ian M. Ware et al, Climatedriven reduction of genetic variation in plant
phenology alters soil communities and nutrient
pools, Global Change Biology (2019). DOI:
10.1111/gcb.14553
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