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Recognize
Complexity and Change



Manage
The System, not the Species



Embrace Humility















USDA created by Lincoln in 1862

‘'to procure, propagate, and distribute
....new and valuable seeds and plants.’

Plant Quarantine Act passed in 1912
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1. Human health and safety
2. Economic (including ecological services)

3. Ecological (impacts on biodiversity)
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Impacts of Non-Native Invasive Species

1. Human health and safety

2. Economic (including ecological services)
Ecological Services

provisioning of clean water, timber
soil retention

pollination of crops, orchards

seed dispersal

providing recreation opportunities
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Effects of Introduced Species



Positive Effects of Introduced Species

 habitat modification
e trophic subsidy

e pollination

e predatory release

e competitive release

Rodriguez 2006 ‘
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Undesirable Effects = Management
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The Invasion Process



The Invasion Process

Conditions In the new environment

Traits of the species

Number of propagules



Conditions In the new environment

Invasibility

The susceptibility of an environment to the
colonization and establishment of

Individuals from species not currently part
of the resident community.
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Invasibility Caveats

Invasibility fluctuates in space
and time
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Invasibility Caveats

Invasibility fluctuates in space
and time

Invasibility Is species specific



The Invasion Process

Conditions In the new environment

Traits of the species Invasibility

Number of propagules
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If

Invasion Success = establishment of at least
one individual organism

Invasibility = probability of establishment of
an arriving propagule

Then

The probability of invasion success (Y)

= 1-(1-P)\
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Management Implications
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Management Traps
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Management Traps
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How to avold thesemtraps?

The long-term effectiveness of a particular
management approach cannot be evaluated solely
on the short-term presence/absence/abundance
of the target species.
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Other Management Challenges/Pitfalls

Distinguishing change from harm



Minnesota DNR Invasive Species Program

Program Purpose

Curb the spread and minimize harmful effects of
nonnative species that can:

1. cause displacement of, or otherwise threaten,
native species in their natural communities; or

2. threaten natural resources or their use in the
State.
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Biologicai-invasions are the world’s 2"
greatest-exiinction threat. (wiicove et al. 1998)

e Little to no empirical data
e Just United States
e Included Hawalii

Canada

Venter et al. 2006
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Other Management Challenges/Issues
Distinguishing change from harm

Not making things worse!



Frontiers in Ecology and the Environment

October 2006

REVIEWS REVIEWS

Lessons from agriculture may improve the
management of invasive plants in wildland
systems

RG Smith, BD Maxwell, FD Menalled, and LJ Rew

The current motivating concept underlying our view of invasive plant species is that they are dangerous and
destructive invaders that drive native plant communities to extinction and must be eradicated at almost any
cost. This negative view of non-native plants has resulted in the adoption and implementation of control efforts
that may not be entirely successtul and have the potential to result in severe non-target etfects. The history of
weed control in agroecosystems may provide insights on how to deal with non-native plant species in non-crop-
lands, and shed light on some of the potential consequences of current control programs for the environment
and for non-target organisms. Alternative research and management foci, based on knowledge gleaned from
agricultural systems, may improve the effectiveness and sustainability of non-native plant species management
in range- and wildlands.



Smith et al. 2006




Musical Chairs
Smith et al. 2006




Friendly Fire

Smith et al. 2006

Eurasian weevil Musk thistle
Rhinocvllus conicus

K. Sutliff



Friendly Fire

Ecology Letters, (2006) 9: 443-450 doi: 10.1111/j.1461-0248.2006.00896.x

LETTER

Biological control agents elevate hantavirus by

subsidizing deer mouse populations
Dean E. Pearson* and Ragan M.Callaway

gall flies knapweed
(Urophora) (Centaurea)
Peromyscus hantavirus

maculatus



Misguided Management Axiom

To get what you want,

get rid of what you don’t want.



Macquarie Island




Macquarie Island

2007 2008
before cats eradicated after cats eradicated



Toge VTS O A"
get rie-of what you domaant



Treat the Causes not the Symptoms



In Conclusion

Manage the system, not the species



Managing invasibility should be
part of any comprehensive site
management plan
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