Invasive grasses increase fire occurrence and frequency across US ecoregions | PNAS 11/7/19, 4:26 PM

Submit About Contact Login =

Journal Club Subscribe

Keyword, Author, or DOI Q

Advanced Search

Home Articles Front Matter News Podcasts Authors

NEW RESEARCH IN Physical Sciences Social Sciencesv Biological Sciences

Invasive grasses increase . ~ TAtde @ Shae

Alerts
fire occurrence and = Email
frequency across US Article 22, Mendeley
H Q@ Citation
ecoregions oo
@ Emily J. Fusco, John T. Finn, Jennifer K. Balch, © Request
R. Chelsea Nagy, and @ Bethany A. Bradley Permissions

PNAS first published November 4, 2019
https://doi.org/10.1073/pnas.1908253116
Add to Cart ($10)

Edited by David Bowman, University of Tasmania, Hobart, Tasmania, and
accepted by Editorial Board Member Ruth S. DeFries October 1, 2019
(received for review May 17, 2019)

Current Issue

Submit
Article Figures & Sl Info & Metrics
(O PDF
¥ Sign up for Article
This article requires a subscription to view the full text. Alerts

If you have a subscription you may use the login form

below to view the article. Access to this article can Enter Email Addres Sign up

also be purchased.

https://www.pnas.org/content/early/2019/10/29/1908253116 Page 1 of 6


https://www.pnas.org/
https://www.pnas.org/search
https://www.pnas.org/content/pnas/early/2019/10/29/1908253116.full.pdf
https://www.pnas.org/content/early/2019/10/29/1908253116
https://www.pnas.org/content/early/2019/10/29/1908253116/tab-figures-data
https://www.pnas.org/content/early/2019/10/29/1908253116/tab-article-info
http://orcid.org/0000-0001-7369-1285
http://orcid.org/0000-0003-4912-4971
https://doi.org/10.1073/pnas.1908253116
https://www.pnas.org/highwire/foxycart/add/895914
https://www.pnas.org/
https://www.pnas.org/
https://www.pnas.org/highwire/citation/895914/download
https://www.pnas.org/page/about/rights-permissions
https://twitter.com/intent/tweet?original_referer=https%3A%2F%2Fwww.pnas.org%2Fcontent%2Fearly%2F2019%2F10%2F29%2F1908253116&ref_src=twsrc%5Etfw&text=Invasive%20grasses%20increase%20fire%20occurrence%20and%20frequency%20across%20US%20ecoregions&tw_p=tweetbutton&url=https%3A%2F%2Fwww.pnas.org%2Fcontent%2Fearly%2F2019%2F10%2F29%2F1908253116
https://www.pnas.org/
https://www.pnas.org/highwire_log/share/mendeley?link=http%3A%2F%2Fwww.mendeley.com%2Fimport%2F%3Furl%3Dhttps%253A%2F%2Fwww.pnas.org%2Fcontent%2Fearly%2F2019%2F10%2F29%2F1908253116%26title%3DInvasive%2520grasses%2520increase%2520fire%2520occurrence%2520and%2520frequency%2520across%2520US%2520ecoregions
https://www.pnas.org/content/116/45
https://www.pnas.org/content/116/45.toc
https://www.pnascentral.org/cgi-bin/main.plex
https://www.pnas.org/
https://www.pnas.org/content/current
http://frontmatter.pnas.org/
https://www.pnas.org/page/about/press
https://www.pnas.org/page/media/podcasts
https://www.pnas.org/page/authors/authors
https://www.pnas.org/user/login?destination=/content/early/2019/10/29/1908253116
https://www.pnas.org/cart
https://www.pnascentral.org/cgi-bin/main.plex
https://www.pnas.org/page/about
https://www.pnas.org/page/about/staff-directory
https://blog.pnas.org/
https://www.pnas.org/page/subscriptions/subscribers

Invasive grasses increase fire occurrence and frequency across US ecoregions | PNAS 11/7/19, 4:26 PM

Significance ARTICLE
CLASSIFICATIONS

One of the most notorious impacts of nonnative,

. . : . . . Biological Sciences »
invasive grasses is the alteration of fire regimes. Yet, 9 S

. . Environmental Sciences
most evidence of these impacts comes from local-

scale studies, making it unclear whether they have

broader implications for national and regional fire JUMP TO SECTION
management. Our analysis of 12 invasive grasses

documents regional-scale alteration of fire regimes for O Article

8 species, which are already increasing fire occurrence O Abstract

by up to 230% and fire frequency by up to 150%. © Results
These impacts were demonstrated across US

ecoregions and vegetation types, suggesting that @ Discussion

many ecosystems are vulnerable to a novel grass-fire O Materials and
cycle. Managing existing grass invasions and Methods
preventing future introductions presents a key O Acknowledgments
opportunity to remediate the ecological and economic O Footnotes

consequences of invasive species and fire. O References

O Figures & SI
O Info & Metrics
O DBPDF

Abstract

Fire-prone invasive grasses create novel ecosystem
YOU MAY ALSO BE

threats by increasing fine-fuel loads and continuity, INTERESTED IN

which can alter fire regimes. While the existence of an

invasive grass-fire cycle is well known, evidence of News Feature:

Quantum effects
enter the

macroworld

New experiments
are revealing the
ecoregions encompassing more than one third of the power of large-
scale quantum
devices.

altered fire regimes is typically based on local-scale
studies or expert knowledge. Here, we quantify the

effects of 12 nonnative, invasive grasses on fire
occurrence, size, and frequency across 29 US
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promote fire locally and have extensive spatial records
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we assessed whether invasive grass presence is a
significant predictor of altered fire by modeling fire
occurrence, size, and frequency as a function of grass
invasion, in addition to anthropogenic and ecological
covariates relevant to fire. Eight species showed
significantly higher fire-occurrence rates, which more
than tripled for Schismus barbatus and Pennisetum
ciliare. Six species demonstrated significantly higher
mean fire frequency, which more than doubled for
Neyraudia reynaudiana and Pennisetum ciliare. Grass
invasion was significant in fire occurrence and
frequency models, but not in fire-size models. The
significant differences in fire regimes, coupled with the
importance of grass invasion in modeling these
differences, suggest that invasive grasses alter US fire
regimes at regional scales. As concern about US
wildfires grows, accounting for fire-promoting invasive
grasses will be imperative for effectively managing
ecosystems.

invasive grass  nonnative plant  fire regime  grass-fire cycle
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