
Changes in climate, land use, fire incidence, and ecological connections all may contribute to current species' range shi�s. Species shi� range individually, and no
t all species shi� range at the same time and rate. This variation causes community reorganization in both the old and new ranges. In terrestrial ecosystems, rang
e shi�s alter aboveground-belowground interactions, influencing species abundance, community composition, ecosystem processes and services, and feedbacks
within communities and ecosystems. Thus, range shi�s may result in no-analog communities where foundation species and community genetics play unprecede
nted roles, possibly leading to novel ecosystems. Long-distance dispersal can enhance the disruption of aboveground-belowground interactions of plants, herbiv
ores, pathogens, symbiotic mutualists, and decomposer organisms. These e�ects are most likely stronger for latitudinal than for altitudinal range shi�s. Disrupte
d aboveground-belowground interactions may have influenced historical postglacial range shi�s as well. Assisted migration without considering aboveground-be
lowground interactions could enhance risks of such range shi�–induced invasions.

Keyword(s): climate warming (/search?value1=%22climate+warming%22&option1=pub_keyword), extinction (/search?value1=%22extinction%22&option1=pub
_keyword), geographic range (/search?value1=%22geographic+range%22&option1=pub_keyword), invasiveness (/search?value1=%22invasiveness%22&option1
=pub_keyword), multitrophic interactions (/search?value1=%22multitrophic+interactions%22&option1=pub_keyword), no-analog communities (/search?value1
=%22no-analog+communities%22&option1=pub_keyword)

Home (/) /  A-Z Publications (/content/publications) /  Annual Review of Ecology, Evolution, and Systematics (/content/journals/ecolsys) /  Volume 43, 2012
(/content/journals/ecolsys/43/1) / Article

Charlie K. Cornwallis and Ashleigh S. Gri�in
pp. 181–204 (24)

Toshitaka N. Suzuki
pp. 205–226 (22)

Emily Fairfax and Cherie Westbrook
pp. 323–345 (23)

Nico Blüthgen and Michael Staab
pp. 65–88 (24)

Caitlin E. Hicks Pries, Rebecca Ryals, Biao Zhu, Kyungjin Min, Alexia Cooper, Sarah Goldsmith, Jennifer Pett-Ridge, Margaret Torn and Asmeret Asefaw Berhe
pp. 375–401 (27)

ANNUAL REVIEW OF ECOLOGY, EVOLUTION, AND SYSTEMATICS (/CONTENT/JOURNALS/ECOLSYS) Volume 43, 2012

(/content/journals/ecolsys/43/1)

Climate Change, Aboveground-Belowground Interactions, and Species' Range
Shi�s
Wim H. Van der Putten (/search?value1=Wim+H.+Van+der+Putten&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true)
 View A�iliations

Vol. 43:365-383 (Volume publication date December 2012)

First published as a Review in Advance on September 04, 2012

© Annual Reviews

1

Most Read This Month

A Guided Tour of Phylogenetic Comparative Methods for Studying Trait Evolution (/content/journals/10.1146/annurev-ecolsys-102221-050754)

Animal Linguistics (/content/journals/10.1146/annurev-ecolsys-102622-030253)

The Ecology and Evolution of Beavers: Ecosystem Engineers That Ameliorate Climate Change (/content/journals/10.1146/annurev-ecolsys-102722-122317)

A Critical Evaluation of Network Approaches for Studying Species Interactions (/content/journals/10.1146/annurev-ecolsys-102722-021904)

The Deep Soil Organic Carbon Response to Global Change (/content/journals/10.1146/annurev-ecolsys-102320-085332)

Most Cited  (/rss/content/journals/ecolsys/mostcitedarticles?fmt=rss)

Resilience and Stability of Ecological Systems (/content/journals/10.1146/annurev.es.04.110173.000245)

(/)

  
  (/cart)

0

https://www.annualreviews.org/search?value1=%22climate+warming%22&option1=pub_keyword
https://www.annualreviews.org/search?value1=%22extinction%22&option1=pub_keyword
https://www.annualreviews.org/search?value1=%22geographic+range%22&option1=pub_keyword
https://www.annualreviews.org/search?value1=%22invasiveness%22&option1=pub_keyword
https://www.annualreviews.org/search?value1=%22multitrophic+interactions%22&option1=pub_keyword
https://www.annualreviews.org/search?value1=%22no-analog+communities%22&option1=pub_keyword
https://www.annualreviews.org/
https://www.annualreviews.org/content/publications
https://www.annualreviews.org/content/journals/ecolsys
https://www.annualreviews.org/content/journals/ecolsys/43/1
https://www.annualreviews.org/content/journals/ecolsys/43/1
https://www.annualreviews.org/content/journals/ecolsys
https://www.annualreviews.org/search?value1=Wim+H.+Van+der+Putten&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true
https://www.annualreviews.org/content/journals/10.1146/annurev-ecolsys-102221-050754
https://www.annualreviews.org/content/journals/10.1146/annurev-ecolsys-102622-030253
https://www.annualreviews.org/content/journals/10.1146/annurev-ecolsys-102722-122317
https://www.annualreviews.org/content/journals/10.1146/annurev-ecolsys-102722-021904
https://www.annualreviews.org/content/journals/10.1146/annurev-ecolsys-102320-085332
https://www.annualreviews.org/rss/content/journals/ecolsys/mostcitedarticles?fmt=rss
https://www.annualreviews.org/content/journals/10.1146/annurev.es.04.110173.000245
https://www.annualreviews.org/
https://www.annualreviews.org/cart


C S Holling (/search?value1=C+S+Holling&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true)
Vol. 4 (1973), pp. 1–23

Jane Elith (/search?value1=Jane+Elith&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true) and John R. Leathwick
(/search?value1=John+R.+Leathwick&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true)
Vol. 40 (2009), pp. 677–697

Camille Parmesan (/search?value1=Camille+Parmesan&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true)
Vol. 37 (2006), pp. 637–669

Lenore Fahrig (/search?value1=Lenore+Fahrig&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true)
Vol. 34 (2003), pp. 487–515

Peter Chesson (/search?value1=Peter+Chesson&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true)
Vol. 31 (2000), pp. 343–366

 More

Species Distribution Models: Ecological Explanation and Prediction Across Space and Time (/content/journals/10.1146/annurev.ecolsys.110308.120159)

Ecological and Evolutionary Responses to Recent Climate Change (/content/journals/10.1146/annurev.ecolsys.37.091305.110100)

E�ects of Habitat Fragmentation on Biodiversity (/content/journals/10.1146/annurev.ecolsys.34.011802.132419)

Mechanisms of Maintenance of Species Diversity (/content/journals/10.1146/annurev.ecolsys.31.1.343)

About Annual
Reviews:

What We Do
(/about/what-we-do)

Press and News
(/about/press-center)

Careers
(/page/about/careers-
at-annual-reviews)

Contact Us
(/page/about/contact-
us)

FAQ
(/page/about/faq)

Help (/help/main)

Discover Content:

Journals A-Z
(/content/publications)

Impact Factor Rankings
(/about/impact-factors)

Publication Dates
(/journal/pubdates)

Online Events (/page/events)

Article Collections
(/page/collectionarchive)

Knowable Magazine
(https://knowablemagazine.org/)

Katina Magazine
(https://katinamagazine.org/)

Against the Grain
(https://www.charleston-
hub.com/about/about-against-
the-grain/)

Libraries and Institutions:

Subscribe to Open (S2O) (/S2O)

Librarian Resource Center (/page/librarians/librarian-resource-page)

Institutional Account Administration
(https://www.annualreviews.org/registration/signin-or-
register.action?signInTarget=%2Fadmin)

Institutional Pricing (/page/subscriptions/instchoice)

Usage Statistics (/action/showInstitutionUsageReport)

Charleston Hub (https://www.charleston-hub.com/)

Katina | Librarianship Elevated (https://katinamagazine.org/)

Charleston Advisor (Archive)
(https://annurev.publisher.ingentaconnect.com/content/annurev/tca/)

Against the Grain (https://www.charleston-hub.com/about/about-
against-the-grain/)
 

Author Resources:

Article Preparation and
Submission
(/page/authors/general-
information)

Editorial Principles and
Policies
(/page/authors/editorial-
policies)

Contact Us
(/page/authors/contact-
us)

Copyright and
Permissions
(/page/about/copyright-
and-permissions)

Article Proposals
(/page/authors/author-
instructions/unsolicited-
authors)

© Copyright 2025 (/page/about/trademark) | Contact Us (/page/about/contact-us) | Email Preferences (/userpreferencecenter) | Annual Reviews Directory (/db/directory) |

Multimedia (/topic/multimedia?target=do-topic) | Supplemental Materials (/db/suppl) | FAQs (/page/about/faq) | Privacy Policy (/page/about/privacy) | Cookie Settings



(https://bsky.app/profile/annualreviews.bsky.social)



(https://twitter.com/AnnualReviews)



(https://mstdn.science/@AnnualReviews)



(https://www.linkedin.com/company/annual-

reviews)



(https://www.facebook.com/AnnualReviews)



(https://www.instagram.com/annualreviews/)



(/page/about/rssfeeds)



(https://www.youtube.com/user/annualreviews)



()

https://www.annualreviews.org/search?value1=C+S+Holling&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true
https://www.annualreviews.org/search?value1=Jane+Elith&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true
https://www.annualreviews.org/search?value1=John+R.+Leathwick&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true
https://www.annualreviews.org/search?value1=Camille+Parmesan&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true
https://www.annualreviews.org/search?value1=Lenore+Fahrig&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true
https://www.annualreviews.org/search?value1=Peter+Chesson&option1=author&noRedirect=true&sortField=prism_publicationDate&sortDescending=true
https://www.annualreviews.org/content/journals/10.1146/annurev.ecolsys.110308.120159
https://www.annualreviews.org/content/journals/10.1146/annurev.ecolsys.37.091305.110100
https://www.annualreviews.org/content/journals/10.1146/annurev.ecolsys.34.011802.132419
https://www.annualreviews.org/content/journals/10.1146/annurev.ecolsys.31.1.343
https://www.annualreviews.org/about/what-we-do
https://www.annualreviews.org/about/press-center
https://www.annualreviews.org/page/about/careers-at-annual-reviews
https://www.annualreviews.org/page/about/contact-us
https://www.annualreviews.org/page/about/faq
https://www.annualreviews.org/help/main
https://www.annualreviews.org/content/publications
https://www.annualreviews.org/about/impact-factors
https://www.annualreviews.org/journal/pubdates
https://www.annualreviews.org/page/events
https://www.annualreviews.org/page/collectionarchive
https://knowablemagazine.org/
https://katinamagazine.org/
https://www.charleston-hub.com/about/about-against-the-grain/
https://www.annualreviews.org/S2O
https://www.annualreviews.org/page/librarians/librarian-resource-page
https://www.annualreviews.org/registration/signin-or-register.action?signInTarget=%2Fadmin
https://www.annualreviews.org/page/subscriptions/instchoice
https://www.annualreviews.org/action/showInstitutionUsageReport
https://www.charleston-hub.com/
https://katinamagazine.org/
https://annurev.publisher.ingentaconnect.com/content/annurev/tca/
https://www.charleston-hub.com/about/about-against-the-grain/
https://www.annualreviews.org/page/authors/general-information
https://www.annualreviews.org/page/authors/editorial-policies
https://www.annualreviews.org/page/authors/contact-us
https://www.annualreviews.org/page/about/copyright-and-permissions
https://www.annualreviews.org/page/authors/author-instructions/unsolicited-authors
https://www.annualreviews.org/page/about/trademark
https://www.annualreviews.org/page/about/contact-us
https://www.annualreviews.org/userpreferencecenter
https://www.annualreviews.org/db/directory
https://www.annualreviews.org/topic/multimedia?target=do-topic
https://www.annualreviews.org/db/suppl
https://www.annualreviews.org/page/about/faq
https://www.annualreviews.org/page/about/privacy
https://bsky.app/profile/annualreviews.bsky.social
https://twitter.com/AnnualReviews
https://mstdn.science/@AnnualReviews
https://www.linkedin.com/company/annual-reviews
https://www.facebook.com/AnnualReviews
https://www.instagram.com/annualreviews/
https://www.annualreviews.org/page/about/rssfeeds
https://www.youtube.com/user/annualreviews
https://www.annualreviews.org/content/journals/10.1146/annurev-ecolsys-110411-160423?originator=useradmin&identity=5131&timestamp=20991231000000&signature=3e7e570330a9b25a1babece532cfe892

