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It’s not the car we’re worried about!
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Defining Defining nonnon--nativenativespeciesspecies

�� occur artificially in locations beyond their known occur artificially in locations beyond their known 
historical natural rangeshistorical natural ranges

�� many have been transported from other continents many have been transported from other continents 
or other parts of Americaor other parts of America

�� also referred to asalso referred to asexotic, alien, foreign, exotic, alien, foreign, 
introduced, or nonintroduced, or non--indigenousindigenous

�� ** some come from other habitats nearsome come from other habitats near--byby
�� ** nonnon--native to the ecosystem under considerationnative to the ecosystem under consideration

�� ** can occur when ecosystem is disruptedcan occur when ecosystem is disrupted



Are all nonAre all non--natives bad?natives bad?

�� a small minority of the tens of thousands of species a small minority of the tens of thousands of species 
introduced to North America have escaped cultivationintroduced to North America have escaped cultivation

�� of those, many do not grow in wild landsof those, many do not grow in wild lands

�� corn, wheat, oats and other food grains and plants used for corn, wheat, oats and other food grains and plants used for 
medicines, medicines, biocontrolsbiocontrols, have clearly benefited us, have clearly benefited us

�� some nonsome non--native native 
species invade native species invade native 
ecosystems with ecosystems with 
profoundly negative profoundly negative 
impactsimpacts

poster child:  purple loosestrifeposter child:  purple loosestrife



Defining Defining InvasiveInvasiveSpeciesSpecies

�� arrive, germinate, arrive, germinate, 
reproduce, dispersereproduce, disperse

�� spread into areas where spread into areas where 
they are not native they are not native 
and/or not wantedand/or not wanted

ANDAND
�� have harmful impacts to have harmful impacts to 

that which we desirethat which we desire



Their competitive edge:Their competitive edge:
�� often lack natural controlsoften lack natural controls
�� many green up earlier and stay many green up earlier and stay 

green longergreen longer
�� long flowering and fruiting long flowering and fruiting 

periods, abundant seed, high periods, abundant seed, high 
germination rate, longgermination rate, long--lived lived 
seedsseeds

�� good dispersal mechanisms good dispersal mechanisms 
�� rapid vegetative growthrapid vegetative growth
�� some can regenerate from plant some can regenerate from plant 

fragmentsfragments

Britt Slattery, U.S. Fish and Wildlife Service, 
www.forestryimages.org
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common privet  (Ligustrum
vulgare)

Thanks R
yan!



POP QUIZ!POP QUIZ!



Number 1:Number 1:

�� Indirectly affects oak Indirectly affects oak 
regeneration by regeneration by 
harboring hungry volesharboring hungry voles

�� ResproutsResproutsvigorously vigorously 
after burning after burning 
�� threat to prairiesthreat to prairies

�� “Recently” taken off the “Recently” taken off the 
OK to plant listOK to plant list

UM Herbarium records as of 2006



Autumn olive, oaks, and voles:Autumn olive, oaks, and voles:

�� dense autumn olive dense autumn olive 
shrubs provide cover for shrubs provide cover for 
small mammalssmall mammals

�� increased increased herbivoryherbivoryon on 
oak seedlingsoak seedlings

�� impacts oak impacts oak 
regenerationregeneration

Jacqueline Courteau, MNFI



autumn olive



Number 2:Number 2:

�� ““ tricks” monarch tricks” monarch 
butterflies to butterflies to 
preferentially preferentially ovipositoviposit
on it instead of common on it instead of common 
milkweedmilkweed

�� name derived from name derived from 
greekgreek: “to choke a dog”: “to choke a dog”

UM Herbarium records as of 2006



Impacts: Impacts: swallowortsswalloworts

�� female monarch butterflies female monarch butterflies 
ovipositovipositpreferentially on preferentially on 
nonnon--nativenativeblack black swallowortswallowort
vs. milkweed in lab test vs. milkweed in lab test 

�� larvae experience higher larvae experience higher 
mortalitymortality

An ecological trap!An ecological trap!

Czarapata, 2005
Elizabeth Czarapata, Wisconsin DNR





Number 3:Number 3:

�� Exudes chemicals that Exudes chemicals that 
disrupt disrupt micorrhizalmicorrhizal
associations in associations in 
woodlandswoodlands

�� Deer don’t find it as Deer don’t find it as 
tasty as trillium, tasty as trillium, 
bloodroot, or toothwortbloodroot, or toothwort

UM Herbarium records as of 2006



Impacts:Impacts:
�� inhibits inhibits micorrhizalmicorrhizalfungifungi

�� late late successionalsuccessionalspecies more species more 
reliant on reliant on micorrhizalmicorrhizalassociationsassociations

�� impacts tree regenerationimpacts tree regeneration

Wisconsin DNR

Wisconsin DNR
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Stinson KA, Campbell SA, Powell JR, Wolfe BE, Callaway 
RM, et al. PLoS BiologyVol. 4, No. 5, e140



Number 4:Number 4:

�� Dominant seedling and Dominant seedling and 
understoryunderstoryspecies  in a species  in a 
northern hardwood northern hardwood 
thinning near Alpha, thinning near Alpha, 
Iron CountyIron County

�� Seedlings noted in Seedlings noted in 
BewabicBewabicand Straights and Straights 
State Parks State Parks 

UM Herbarium records as of 2006



Impacts: common buckthorn: Impacts: common buckthorn: 
�� Higher N and C in soilHigher N and C in soil

�� Decomposes litter quickerDecomposes litter quicker

�� Reduces organic horizon; Reduces organic horizon; 
changes nutrient availabilitychanges nutrient availability

�� Alters fire regimeAlters fire regime

�� Legacy (long term) effectsLegacy (long term) effects

�� Correlated with earth worms Correlated with earth worms 
invasion invasion –– double whammy!double whammy!

Photo by John M. Randall, 
The Nature Conservancy

HeneghanHeneghan, L. 2003 & 2007, L. 2003 & 2007Chicago Chicago WildnernessWildnerness
Journal  Journal  1:271:27--31 & 31 & Presentation at MIPN ConferencePresentation at MIPN Conference





Number 5:Number 5:

�� Problem in WUPProblem in WUP

�� Raises pH and NRaises pH and N

�� Reduces litter depthReduces litter depth

�� Difficult to navigate Difficult to navigate 
through due to sharp through due to sharp 
thorns thorns 

UM Herbarium records as of 2006



Impacts: Japanese BarberryImpacts: Japanese Barberry

Photos by John M. Randall, The 
Nature Conservancy





Misconception!

It’s all ok –
it’s just more 

diversity!
Diversity is more than a 
species count.

Invasive plants can 
have many negative 
impacts to wildlife, 
timber products, 
biodiversity, and other 
values

Thanks to Ellen Jacquart, TNC!



Threats:Threats:

�� displace native speciesdisplace native species

�� decrease the diversity of habitats for wildlife decrease the diversity of habitats for wildlife 

�� inhibit regeneration of important tree speciesinhibit regeneration of important tree species

�� alter ecosystem processesalter ecosystem processes

�� some impacts may not yet be knownsome impacts may not yet be known



They’re 
everywhere!!

Misconception

They are not everywhere.

Really.  

AND

Not everywhere is worth 
treating! 

Thanks to Ellen Jacquart, TNC!



Planning is critical:Planning is critical:

� it is crucial to know:
� which invasive 

plants are causing 
the worst impacts 

� how much there is 
� so you can select 

winnable battles!

Thanks to Ellen Jacquart, TNC!



Why do so many invasive control 
efforts fail?

� Unrealistic goals
� No size-up before starting 
� Lack of follow-through
� Ineffective method

Thanks to Ellen Jacquart, TNC!



Effectiveness:Effectiveness:

�� prevention is the ALWAYS the prevention is the ALWAYS the 
best strategy!best strategy!

�� early detection is the second early detection is the second 
best strategybest strategy

James H. Miller, USDA Forest Service, www.forestryimages.org

All photos by John M. Randall, The Nature Conservancy

Leslie J. Mehrhoff, University of Connecticut, www.forestryimages.org
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By the time you are in the 
control and management 
strategy, the cost is huge and 
the failure rate is high.

Thanks to Ellen Jacquart, TNC!



Ecological Society of AmericaEcological Society of America
Recommendations for US Policy Recommendations for US Policy -- 20062006

�� Better manage pathways Better manage pathways –– PREVENTIONPREVENTION

�� More risk analyses More risk analyses –– PREVENTIONPREVENTION

�� active surveillance active surveillance –– EARLY DETECTIONEARLY DETECTION

�� Emergency funding for Emergency funding for RAPID RESPONSERAPID RESPONSE

�� Funding and incentives for Funding and incentives for COSTCOST--EFFECTIVEEFFECTIVE
control of spreadcontrol of spread



Invasive Species Management for State Invasive Species Management for State 
Wildlife AgenciesWildlife Agencies

The question is not The question is not 

whywhyshould we join the battle, should we join the battle, 

ratherrather

whenwhenshall we fully engage?shall we fully engage?

Ditto for all Land Management AgenciesDitto for all Land Management Agencies
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So what to do?So what to do?

�� Identify what you value (management goals)Identify what you value (management goals)
�� wildlife mgmt areas, T & E species, timber, high quality wildlife mgmt areas, T & E species, timber, high quality 

ecosystems…ecosystems…

�� Identify threats Identify threats –– invasive plantsinvasive plantsshould be on should be on 
your list.your list.
�� new invasive new invasive -- coming to a site near you!coming to a site near you!

�� Prioritize control actionsPrioritize control actions
�� It’s not about managing It’s not about managing invasivesinvasives; it’s about managing ; it’s about managing 

threats to your management goalsthreats to your management goals
�� stop picking the dandelions! (stop picking the dandelions! (JacquartJacquart))
�� especially at the dump! (Higman)especially at the dump! (Higman)



Site level example:Site level example:

high quality high quality 
beechbeech--maplemaple pine plantationpine plantation

old field; many old field; many 
common weedscommon weeds

gmgm

gmgm

privetprivet barberrybarberry

gmgm

high threathigh threat
high quality sitehigh quality site

outliers first outliers first 
(in spring)(in spring)

lower prioritylower priority
lower threatlower threat
do it as early do it as early 
as you canas you can

border patrol! push it border patrol! push it 
back over timeback over time
talk to your neighbortalk to your neighbor

low priority -
low feasibility

lookout for high impact species



�� Current extent of species on or near siteCurrent extent of species on or near site

�� Current and potential impact of speciesCurrent and potential impact of species

�� Value of area that species infests or may Value of area that species infests or may 
infestinfest

�� Difficulty of controlDifficulty of control

Setting priorities for invasive control:Setting priorities for invasive control:



State level example:State level example:
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black swallow-wort garlic mustard
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Weed Management Weed Management 
TemplateTemplate

Figure 1. Flow chart for Adaptive Management of Weeds describingFigure 1. Flow chart for Adaptive Management of Weeds describingmanagement actions and management actions and 
decisions confronting natural area managers (from Randall (1997)decisions confronting natural area managers (from Randall (1997), based on a diagram by , based on a diagram by 
Oren Oren PollakPollak, personal communication)., personal communication).

1. Establish conservation 
targets and goals

2. Identify and prioritize 
species/infestations that 
threaten targets and goals 

3. Assess control 
techniques 

4. Develop and implement 
weed management plan

5. Monitor and assess 
impact of management 
actions

6. Review and modify
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How is Michigan doing?How is Michigan doing?

�� Wealth of info! Wealth of info! 
�� need to make it more easily available and usableneed to make it more easily available and usable

�� Many effective control and restoration efforts onMany effective control and restoration efforts on--
going going 
�� Need multiNeed multi--scale, systematic, coordinated plan of attack scale, systematic, coordinated plan of attack 

�� Monitoring often lackingMonitoring often lacking
�� especially longespecially long--term studiesterm studies
�� huge opportunity for learning by designing control and huge opportunity for learning by designing control and 

restoration efforts as scientific experimentsrestoration efforts as scientific experiments

�� Some control actions misappliedSome control actions misapplied
�� Training, share results, mistakes, lessons learnedTraining, share results, mistakes, lessons learned



How is Michigan doing?How is Michigan doing?

�� Management goals varyManagement goals vary
�� Biodiversity conservation mgmt goals becoming Biodiversity conservation mgmt goals becoming 

clearer clearer 
�� statewide analyses will help the planning effort by statewide analyses will help the planning effort by 

identifying high priority biodiversity areasidentifying high priority biodiversity areas

�� How do we prioritize other areas???How do we prioritize other areas???
�� key to successful, costkey to successful, cost--effective controleffective control

�� Many challengesMany challenges
�� Funding, staff time, technology, skillsFunding, staff time, technology, skills



Where are we now?Where are we now?

�� Identified key species by Identified key species by ecoregionecoregion
�� Coarse level distribution mapsCoarse level distribution maps
�� Database of information on species (links)Database of information on species (links)
�� Database of control efforts on state landDatabase of control efforts on state land
�� Developed field guideDeveloped field guide
�� Explored mapping strategies & costsExplored mapping strategies & costs
�� Held 6 field workshops Held 6 field workshops –– ID, biology, controlID, biology, control

�� emphasis on early detection & rapid responseemphasis on early detection & rapid response



Field GuideField Guide

Kim Borland, Suzan Campbell, Becky Kim Borland, Suzan Campbell, Becky SchilloSchillo, Phyllis Higman, Phyllis Higman



Mapping Protocols Mapping Protocols 



What’s next?What’s next?

�� Formation of a strategy team and get to workFormation of a strategy team and get to work
�� Coordination with other agencies and landownersCoordination with other agencies and landowners

�� Develop early detection rapid response networkDevelop early detection rapid response network
�� Web access to species informationWeb access to species information
�� Inventory, mapping, trackingInventory, mapping, tracking
�� Management guidance document Management guidance document 
�� Identification of urgent priorities for controlIdentification of urgent priorities for control
�� Identification of priority research needsIdentification of priority research needs
�� Development of monitoring protocolsDevelopment of monitoring protocols
�� Delivery of trainingDelivery of training




