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Assessment and prevention of
non-native plant invasions in mountains

Mountains may increasingly become threatened by invasive non-
native plants due to climate change, increased anthropogenic distur-
bances, and the deliberate introduction of non-native species that are
pre-adapted to a cold climate. The Mountain Invasion Research Net-
work evaluates the threat of plant invasions to mountains globally.

A harsh climate, isolation and limited human activities have made mountain ecosystems relatively
resistant to plant invasions. However, in the future, climate change and increasing human pres-
sures may make mountains as susceptible to invasions as other areas. The Mountain Invasion
Research Network (MIREN, www.miren.ethz.ch) integrates on a global scale monitoring, experi-
mental research, and management of plant invasions on mountains. The MIREN core program
includes 10 mountain regions covering the major climatic zones and including continents and
islands.

MIREN has identified almost 1500 plant taxa worldwide that are naturalized or invasive on moun-
tains. The most widespread species are typical of European pastures and were introduced during
the past few hundred years, many in association with livestock grazing. Most of these species
appear to have had relatively little impact on biodiversity. However, some problematic invaders
(e.g. Hieracium spp., Cytisus spp., Salix spp.) have appeared recently, as mountain land use has
shifted in many regions from agriculture to tourism and recreation. These species have often
been selected for cold adaptation and now pose an important threat to biodiversity. This threat
is likely to grow, as deliberate introductions of non-native species expand and global warming
allows invaders to reach higher altitudes.

Mountains are among the very few eco-regions not yet strongly altered by invasions; managers
thus have the unique opportunity to respond in time to prevent invasions. Proactive measures,
such as restricting the transport of likely invasive species and early detection surveys, may help
to prevent invasions before they have major impacts.

28

Authors

Christoph Kueffer

Institute of Integrative Biology
ETH Zurich | Switzerland

Keith McDougall
Department of Environment
Climate Change & Water
New South Wales | Australia

Curtis C. Daehler

Department of Botany
University of Hawaii at Manoa
Honolulu | USA



Management of an invasive plant species
in the Australian Alps

MIREN documents case studies of plant invasion management in ﬁ =

L)

mountains worldwide to foster learning. The example of hawkweed

management in the Australian Alps illustrates that eradication is very
challenging once a non-native species spreads into a topographically ?
complex mountain landscape.

A dansa colony of Orange Hawkwaad (iliaracium auraniiacuimn)in undisiurbad snow gum woodland, Kosciuszko Naiional Park, Ausiralia | Photo: Kaith MceDougall

In the early 1990s, the Australian Alps were regarded as being at low risk of invasion by non-
native plants because of their harsh climate. In 1999, the European orange hawkweed (Hieracium
aurantiacum)was found to have naturalized from a ski resort garden. Its known invasive behavior
and threat to biodiversity in mountain areas in New Zealand and North America alerted national
park managers, leading to broader survey and the discovery of further populations and another
hawkweed (H. praealtum). Despite immediate removal of hawkweed plants using herbicides,
both species spread rapidly, invading both disturbed and undisturbed environments and forming
extensive colonies.

There is now a concerted and costly effort to eradicate hawkweeds in the Australian Alps involv-
ing state and federal governments and ski resort companies. The program comprises surveys
utilizing volunteer labor, GIS mapping and modeling of spread, outreach, research into the re-
productive biology of hawkweeds, and advice from researchers in New Zealand, where several
hawkweeds are now intractable in montane grasslands. The Australian hawkweed program has
demonstrated the new and potentially high impact of plant invasions on mountains. It is repre-
sentative of an increasing focus on prediction and prevention (e.g. modeling species movements
under climate change, assessing potential invaders from lowlands, and removal of horticultural
species from ski resorts) and learning from experiences in mountains elsewhere. If effective,
these management approaches will be far more cost-effective than reactionary management.
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