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Preface

In 2002, the Wisconsin Council on Forestry—comprising representatives of 
private and public forestry professionals, timber and forest product industries, 
conservation organizations, forestry schools and other interested groups—was 
created by state statute to advise the Governor, Legislature, the Wisconsin 
Department of Natural Resources (Wisconsin DNR) and other State agencies on 
issues affecting forests in the state. In 2004, the Council sponsored the Governor’s 
Conference on Forestry. The 64 participants who attended these discussions, 
again, representing a range of interested groups, concluded that “invasive exotic 
[non-native] species may present the greatest threat to the long-term health and 
sustainability of Wisconsin’s forests” and reached “a clear consensus on the need 
for voluntary forestry/invasive best management practices and a commitment to a 
partnership-based process for creating them.” In response, the Council created the 
Forest Invasives Leadership Team to help guide these efforts.  
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WISCONSIN COUNCIL ON FORESTRY
     Jim Doyle, Governor
         Reply to:     P.O. Box 7921

      Madison, WI  53707-7921
                        Office:  608/261-7599

                 Fax:  608/266-6983
      E-mail:   fred.soubajr@newpage.com

February 3, 2009

Dear Forestry Practitioner:

On behalf of the Wisconsin Council on Forestry, I encourage you to consider 
how our Wisconsin Forestry Community can work together to address the 
threat of invasive species in Wisconsin’s forests. Your work as a forestry 
practitioner can be a key part of addressing this challenge. 

The Best Management Practices (BMPs) identified in this manual are our 
best attempt to identify effective and realistic practices that we can integrate 
into routine forestry activities to limit the impact of invasive species. By 
taking reasonable precautions today, we can help protect the productivity of 
Wisconsin’s forests and our forest economy for the future.   

A 14-member Council on Forestry Advisory Committee and support staff 
from Wisconsin DNR Division of Forestry worked from January 2006 until 
February 2009 to develop this manual and these practices. We have learned in 
that time that determining appropriate action in response to the large number 
of current and potential invasive species that threaten our forests involves 
complex decisions that are context dependant. For that reason we stress that 
practitioners applying BMPs need to be allowed a great deal of latitude to 
select strategies and responses appropriate for their circumstances. 

Unlike Wisconsin’s Forestry Best Management Practices for Water Quality, 
which prescribes a fairly uniform and measurable set of statewide practices, 
Wisconsin’s Forestry Best Management Practices for Invasive Species 
recognizes a wide range of possible response options to any invasive species 
situation. Response options will need to recognize the degree of threat 
posed by an invasive species, the objectives of the landowner, the resources 
available for additional management activities, and the costs that will be 
borne by forest practitioners of adopting Best Management Practices. 

The Advisory Committee stresses the fact that the primary costs of adopting 
Wisconsin’s Forestry Best Management Practices for Invasive Species will 
be borne by landowners and loggers and forest practitioners who make their 
living in the forest. We encourage 3rd party auditors or others who may look 
to adopt or reference these voluntary practices to recognize the need for 
setting reasonable expectations and realistic goals for practitioners. It is our 
hope that everyone involved in forestry from foresters, landowners, loggers, 
and purchasers of raw products, will help share the responsibility to protect 
our forests from invasive species and ensure the jobs and benefits of our 
forests remain as strong tomorrow as they are today.    

Sincerely,  

Frederic Souba, Jr. 
Chair, Wisconsin Council on Forestry

Frederic Souba, Jr. 
Chairman 
Wisconsin Rapids

Mary Jean Huston 
Vice Chair 
Madison

Jeffrey Stier 
Secretary 
Madison

Michael Bolton 
Menasha

Dennis Brown 
Rhinelander

Troy Brown 
Antigo

Leon Church 
Appleton

Fred Clark 
Baraboo

Paul DeLong 
Madison

Rep. Donald Friske 
Merrill

James Heerey 
New Auburn

Jeanne Higgins 
Phillips

James Hoppe 
Rhinelander

William Horvath 
Stevens Point

Rep. Mary Hubler 
Rice Lake

Sen. Bob Jauch 
Poplar

Kenneth Ottman 
Milwaukee

Robert Rogers 
Custer

Jane Severt  
Tomahawk

Sen. Kathleen Vinehout 
Alma

 Purpose and Scope Statements 3

PurPose and scoPe statements 

Purpose 

Forest invasive species can pose a threat to forest ecosystems and forest productivity.  
Foresters, landowners, and loggers can play important roles in slowing the spread of 
invasive species. This manual describes practices to aid in those roles. The goal is to 
provide practices that reduce the impact of invasive species.

Scope 

The Best Management Practice (BMP) statements in this manual are intended to 
apply to forest stewardship activities. The use of this manual is voluntary and non-
regulatory and is intended to help foresters, landowners, and loggers make the most 
efficient use of limited resources to combat invasive species.

How will this be implemented? 

The BMPs in this document cover a wide variety of situations. Practitioners who 
develop management plans, prescriptions, and timber sale documents (including 
contract language) are encouraged to identify specific BMPs within this manual that 
address their circumstance. Some landowners or managers will have more resources 
than others; landowner goals and objectives will vary; therefore the scale and 
intensity of implementation for each BMP may vary with individual situations.  

Who is this for?

Foresters, landowners, and loggers can play important roles in slowing the spread 
of invasive species, and they may all play different roles in different circumstances. 
Practitioners should also clarify who has the primary responsibility to implement 
BMPs.

To what extent should this be implemented? 

Initially, we expect these BMPs to apply to a short list of priority invasive species in 
forested landscapes. As awareness grows, the understanding of invasive species will 
increase along with the capacity of forest practitioners to address these concerns.   

When will it be implemented?

Effective implementation of BMPs will be a process of continuous learning. Over 
time, training programs for foresters, landowners, and loggers will be necessary to 
ensure a successful BMP effort.       
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Which species are covered by this manual?

a priority list of invasive plants in forested landscapes:

 Common Name Scientific Name Habitat

1. garlic mustard  Alliaria petiolata forest

2. Japanese barberry  Berberis thunbergii forest

3.  thistles—musk, bull,  Carduus nutans,  open, wetland 
European marsh, Cirsium arvense,  
Canada C. palustre, C. vulgare 

4. oriental bittersweet  Celastrus orbiculatus forest

5. spotted knapweed  Centurea biebersteinii open

6. crown vetch  Coronilla varia open

7.  Russian and  Elaeagnus angustifolia, forest, open 
autumn olive  E. umbellata 

8. leafy spurge  Euphorbia esula open

9. dame’s rocket  Hesperis matronalis forest

10. Japanese honeysuckle Lonicera japonica forest, open

11.  bush honeysuckles— Lonicera morrowii, L. forest, open 
Morrow’s, Tartarian,   tatarica, L. x bella  
bella

12. bird’s foot trefoil  Lotus corniculatus open

13. wild parsnip  Pastinaca sativa open

14. reed canary grass  Phalaris arundinacea forest, open, wetland

15. Japanese knotweed  Polygonum cuspidatum forest, open, wetland

16.  buckthorns— Rhamnus cathartica, forest, open, wetland 
common and glossy  R. frangula (Frangula alnus) 

17. black locust  Robinia pseudoacacia forest, open

18. multiflora rose  Rosa multiflora forest

19. common tansy  Tanacetum vulgare open

20. Japanese hedgeparsley  Torilis japonica forest

footnote:  This list may be updated as new invasive species appear in Wisconsin. For factsheets on these species with information on identification 
and general control methods see Appendix G at  http://council.wisconsinforestry.org/. For a more complete working list of 
terrestrial invasive plant species found in forested landscapes in Wisconsin see Appendix I at  http://council.wisconsinforestry.org/.
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a priority list of invasive insects in forested landscapes:

 Common Name Scientific Name

1. hemlock woolly adelgid Adelges tsugae

2. emerald ash borer Agrilus planipennis

3. Asian longhorned beetle Anoplophora glabripennis

4. European gypsy moth Lymantria dispar

5. sirex woodwasp Sirex noctilio

6. conifer bark beetles Various species

footnote:  This list may be updated as new invasive species appear in Wisconsin. For factsheets on these species with information on identification 
and general control methods see Appendix G at  http://council.wisconsinforestry.org/. 

a priority list of invasive diseases in forested landscapes:

 Disease Name Scientific Name of Pathogen

1. oak wilt Ceratocystis fagacearum

2. white pine blister rust Cronartium ribicola

3. annosum root rot Heterobasicion annosum

4.  beech bark disease  Cryptococcus fagisuga (scale), Neonectria ditissima (syn. Nectria 
galligena) and Neonectria faginata (syn. Nectria coccinea var. faginata) 

5. butternut canker  Sirococcus clavigignenti-juglandacearum

footnote:  This list may be updated as new invasive species appear in Wisconsin. For factsheets on these species with information on identification 
and general control methods see Appendix G at  http://council.wisconsinforestry.org/. 

InvasIve dIseases: 
THE TERM “INVASIVE dISEASE” IS uSEd THRouGHouT THIS doCuMENT. ALTHouGH dISEASES 
THEMSELVES ARE NoT TECHNICALLy INVASIVE, THE PATHoGENS THAT CAuSE PLANT dISEASES 
(INCLudING BuT NoT LIMITEd To FuNGI, BACTERIA, VIRuSES ANd PHyToPLASMAS) CAN BE INVASIVE 
WHEN THEy INFECT A SuSCEPTIBLE HoST ANd CoNdITIoNS ARE FAVoRABLE FoR dISEASE To 
dEVELoP. 
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Beyond the Scope

There are additional needs in invasive species management that are beyond the 
scope of this manual. These needs are being addressed by complementary efforts 
that focus on additional vectors and broader scales which are not fully covered 
in this manual. These include additional Wisconsin Council on Forestry efforts 
to develop BMPs for invasive species that address recreation, urban forestry 
and transportation and utility rights-of-way; regulatory programs at regional or 
national scales including quarantine and port-of-entry regulations that address 
movement of invasive species and infested material into and within the US; and 
federal agency actions to strengthen inspection and management. 
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Invasive plants are still 
propagated and sold. 

1What are invasive species? 

Non-native plants, animals, and microorganisms found 
outside of their natural range can become invasive. While 
many of these are harmless because they do not reproduce 
or spread in their new surroundings, other non-native 
species are considered invasive if they can cause harm 
to the economy, ecology or human health of the new 
environment. These species thrive in new areas because 
they establish relatively quickly, tolerate a wide range of 
conditions, are easily dispersed, and are no longer limited 
by the diseases, predators, and parasites that kept their 
populations in check in their native range.

Some non-native species have been introduced 
intentionally for a variety of reasons, including for food 
(e.g., agriculture crops and livestock), erosion control (e.g., 
reed canary grass), gardening (e.g., Japanese barberry, 
purple loosestrife), shade trees (e.g., Norway maple), sport 
fi shing (e.g., earthworms, carp, brown trout, rainbow 
trout, salmon), and game animals (e.g., ring-necked 
pheasant). Increases in international trade are resulting 
in an increasing rate of unintentional introductions of 
invasive species to forests in eastern North America. 
These include the hemlock woolly adelgid, an Asian scale 
insect, which has spread from Virginia to Maine and 
Georgia during the last 50 years, and beech bark disease, 
now spreading through the Upper and Lower Peninsulas 
of Michigan, which occurs when either of two species of 
fungi infest American beech following the invasion by an 
Asian scale insect.  

Invasive species are now widespread across an increasing 
number of acres in the United States, posing threats to 
habitats and economies in areas as diverse as agriculture, 
forestry, livestock, fi sheries, and recreation. Invasive 
species have spread to a wide range of ecosystems and 
now rank just behind habitat loss as the leading cause of 
rare species declines (Wilcove et al. 1998). Local, state, 
tribal, and national governments; public agencies; non-
profi t organizations; private corporations; and individual 
landowners have begun to recognize the invasive species 
threat and are taking steps to address the problem.  

One of the most diffi cult aspects of managing invasive 
species is that they are usually widespread before they 
are recognized as harmful. Some species, like small 
insects or fungi, are so inconspicuous that populations 
go unnoticed for many years after introduction. Others 
species are non-invasive at fi rst, but become invasive later 
due to adaptation, because wildlife begin to spread 
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IntroductIon

Invasive diseases: 

The term “invasive 
disease” is used 
throughout this 
document.  Although 
diseases themselves are 
not technically invasive, 
the pathogens that cause 
plant diseases (including 
but not limited to fungi, 
bacteria, viruses and 
phytoplasmas) can be 
invasive when they infect 
a susceptible host and 
conditions are favorable 
for disease to develop.

1 notes:1 notes:



Oak defoliated by gypsy 
moth.

IntroductIon 1 them (e.g., multiflora rose), or because population sizes 
reach the point where exponential growth allows them to 
increase rapidly.  

Figure 1 illustrates this problem using a hypothetical 
population with a growth rate of 1.5x each generation. 
For the first 30 generations population growth is 
barely detectable; this is called the lag phase. After 
that, the species reaches a population threshold that 
allows for a rapid increase in the next ten generations 
– the exponential growth phase. Often a species is not 
recognized as invasive until it reaches the exponential 
phase, but by this point control is very difficult and 
eradication usually impossible. Gaining an advantage in 
controlling such species may require taking action during 
the lag phase, rather than assuming that these species 
will not become invasive in the future. Recognizing 
invasive characteristics and taking action early in the 
invasion process will make control efforts more effective 
and less costly. 

What impact have invasive species  
had on forestry?

Invasive insects and diseases have had a significant, 
negative impact on several commercially important tree 
species resulting in widespread mortality in some and 
a reduction in growth in others. Examples include the 
American chestnut (Castanea dentata), once one of the 
most abundant tree species in eastern U.S. hardwood 
forests and one of high economic importance. In the 
late 1800s, chestnut blight (a fungus) was accidentally 
introduced on nursery stock from Asia, and within  
40 years, few chestnut trees remained. Although  

8 Chapter 1 Introduction 

1chestnut trees re-sprouted, the blight continues to  
attack the sprouts, preventing the tree from regaining  
its former status.  

American elm (Ulmus americana) was once a major 
component of hardwood forests across the eastern half 
of the United States and a popular street tree in the 
eastern U.S. until the 1930s when an Asian fungus was 
introduced on European logs. The disease was spread by 
two beetle species, one European and one native, and by 
1980 had killed the majority of elm trees. 

Gypsy moth (Lymantria dispar), originally from Europe, 
Asia, and North Africa, was accidentally released in 
Massachusetts in 1867 in a failed attempt to raise a hardy 
silkworm. The larvae now defoliate approximately one 
million acres of oak and aspen forest annually from Maine 
to Virginia, and west to Wisconsin. While gypsy moth 
has not caused significant mortality, it is an additional 
stressor that slows growth and often contributes to 
mortality in trees that have been weakened by previous 
defoliation, or other stressors such as drought.

Invasive shrubs are among the most common invasive 
species in the Midwest. European buckthorns (Rhamnus 
spp.) spread aggressively once they are introduced and 
have been shown to alter soil ecology, making control 
and restoration of infested sites difficult (Heneghan et al. 
2006). They form dense thickets that negatively impact 
the establishment of tree seedlings and make accessing 
infested sites difficult (Frappier et al. 2003, 2004). Non-
native honeysuckles (Lonicera spp.) also spread rapidly 
and grow in dense thickets. Honeysuckle infestation 
reduces species richness and density in forest herbaceous 
communities and negatively impacts tree seedling 
establishment (Woods 1993, Hutchinson and Vankat 1997, 
Collier et al. 2002).  

Other invasive species that attack trees include fungal 
diseases of white pine and butternut and an insect that 
periodically defoliates tamarack. These pests are among 
many that are now present in Lake States forests, and 
more are arriving. 

Impacts on tree regeneration,  
growth, and longevity

Some invasive species may impact forestry directly by 
reducing tree regeneration, growth, and longevity. For 
example, researchers have documented a reduction in 
the abundance, density, and richness of tree seedlings in 
areas infested with non-native honeysuckles (Gorchov and 
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figure 1: 

Population growth curve, 
illustrating the lag and 

exponential phases for a 
hypothetical population 

with a growth rate of 1.5x 
each generation. Population 

growth rates vary by species. 
A species with a growth rate 
higher than 1.5x (e.g., musk 

thistle, at 2.2x (Shea and 
Kelly 2004)) would have a 
shorter lag phase, and one 

with a lower growth rate 
(e.g., spotted knapweed, 

at 1.17x (Emery and Gross 
2005)) would have a longer 

lag phase.



Note the lack of tree seedlings 
and saplings in this garlic 

mustard-infested forest. 

(left) Black ash distribution 
and (right) white and 

green ash distribution in 
WI based on 1996 Forest 

Inventory Analysis data. 
http://dnr.wi.gov/forestry/

fh/ash/eab-impact.htm

1Forestry practices can influence the  
spread of invasive species

Forest stewardship activities can create site conditions 
suitable for many opportunistic invasive species. These 
conditions can occur through site disturbance that exposes 
soil and creates a seedbed for invasive plants, or by 
releasing invasive species that are already present. Forest 
stewardship activities may also increase the likelihood of 
invasive propagules being accidentally introduced to  
a site.

••••••••••••

What can foresters, landowners, and 
loggers do about invasive species?

•   Prevention – An awareness of invasive species and an 
understanding of their mode of invasion are important 
aspects of planning.   

•   early detection and rapid response – Detecting new 
populations early and responding rapidly increases the 
likelihood of successful control while keeping costs down.  

•   control – In many cases an invasive species may be too 
widespread and abundant to eradicate. In those cases, 
it may be cost-effective to slow the spread of the species 
through integrated control and management planning.

•   monitoring – The periodic inspection of target areas–travel 
corridors, access points, post-activity areas, areas with 
previously treated infestations–can lead to earlier 
detection and more successful treatment in the long run.  

•   restoration – Invasive species are more likely to colonize 
sites that have been disturbed.  The earlier a land 
manager can return the land to desirable vegetation, 
or find ways to minimize site disturbance, the less 
vulnerable a site will be to invasion.  

Propagule  
(prŏp′ ə gyool)  
Any reproductive 
structure or part of an 
organism that can grow 
independently of its 
parent source. In plants, 
this may be a fruit, seed, 
bud, tuber, root, stem 
with rooting structures, 
or shoot. In forest insects, 
this may be an egg, 
larva, pupa or adult. In 
forest diseases, this may 
be a spore, mycelial 
fragment (similar to 
roots), or a fruiting body.
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Trissell 2003, Collier et al. 2002, Hutchinson and Vankat 
1997, Woods 1993). The invasive plant garlic mustard 
(Alliaria petiolata) appears to suppress tree regeneration 
by disrupting beneficial associations between tree 
seedling roots and fungi (mycorrhizal associations), which 
may help explain its ability to invade undisturbed sites 
(Stinson et al. 2006). There is also evidence that other 
invasive species such as common buckthorn (Rhamnus 
cathartica) and non-native earthworms alter the 
chemistry of forest soils and consequently impact tree 
regeneration and growth (Bohlen et al. 2004, Heneghan  
et al. 2004, 2006). 

Invasive vines such as Oriental bittersweet (Celastrus 
orbiculatus) can reduce the growth and longevity of 
desirable trees by shading the canopy, girdling branches 
and stems, and toppling them with their weight.

Invasive species may alter forest 
stewardship

Depending on the invasive species present, its abundance, 
site conditions, and other factors, a landowner’s forest 
stewardship objectives may be affected. For example, 
emerald ash borer (EAB), an Asian wood-boring beetle 
that attacks ash trees, was found in Michigan in 2002. 
By fall 2008, it was found in 10 additional states, 
including Wisconsin. (For an up-to-date map showing 
EAB distribution go to www.emeraldashborer.info and 
click on ‘Where is EAB’.) The borer has had a significant 
impact, causing mortality and the need for removal 
of non-infected ash to aid in slowing the spread. The 
borer is expected to spread throughout forested lands in 
Wisconsin, threatening all ash species. Consequently, 
forest composition objectives that include ash species 
are being revised. This is an extreme example of how 
the arrival of an invasive species can alter management 
plans.

10 Chapter 1 Introduction
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IntroductIon1 How to use this Manual

This Manual provides Best Management Practices (BMPs) 
to aid in the management and control of invasive plants, 
insects, and diseases in Wisconsin forests. In addition to the 
specifi c BMPs, the document contains information to help 
the user work through a process of assessing the threats 
posed by invasive species, in order to plan and implement a 
management strategy. 

The Manual is structured as in the following example: 

bmP statement: InvasIve sPecIes bmPs are In bold 
font and are set off froM the Body of the doCuMent. 
these stateMents are intended to desCriBe voluntary 
PraCtiCes that May reduCe the iMPaCt of invasive 
sPeCies. 

a.  BMP Considerations are listed below the BMP 
Statement. 

b.  BMP Considerations were written to give more 
information about why the BMP is important.

c.  BMP Considerations introduce items that could be 
used to address the BMP; they do not apply to every 
species or situation, and the user does not necessarily 
have to follow them to address the BMP (i.e., they are 
optional).

d.  BMP Considerations may include details, suggestions, 
examples, and issues to consider about invasive species 
and applying the BMP. 

A plant icon is used to identify BMP 
Statements or Considerations that apply 
to plants. 

An insect icon is used to identify BMP 
Statements or Considerations that apply to 
invasive insects. 

A microbe icon is used to identify BMP 
Statements or Considerations that apply to 
diseases (illustration from forestpathology.org).

If the BMP applies generally to all invasive species covered 
by this Manual, no icon is used. 
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Invasive species management programs across the country 
have widely incorporated several common elements (see 
headings below). These elements serve as the guiding 
principles of the National Invasive Species Management 
Plan (National Invasive Species Council 2001, 2008) and 
form the basis for the USDA-Forest Service Invasive Species 
Program (USDA-Forest Service 2001).

These elements can help guide or inform landowners and 
land managers who are concerned about invasive species on 
their land.

Prevention

An effective, economical, and ecologically sound approach to 
managing invasive species is to prevent their introduction in 
the fi rst place. This manual addresses practices that attempt 
to limit the introduction of invasive species to a site or stand. 
Other efforts beyond the scope of this manual are aimed at 
preventing species introduction into the U.S. or the state. 

Landowners and land managers have limited resources 
to manage invasive species. Once a population becomes 
established, management can be expensive and, in many 
cases, eradication may be impossible. While it is still 
necessary to attempt to control the spread of established 
populations into non-infested areas, resources might be 
spent more effi ciently on proactive management that focuses 
on prevention and early detection of new invasions.

Elements of invasive species prevention planning can 
include:

•   Education and identifi cation training

•   Preventing the introduction of seeds/eggs/organisms 
into an area

•   Early detection and eradication of small populations of 
invasive species

•   Minimizing disturbance of desirable vegetation

•   Building and maintaining healthy communities of 
native species to compete with invasive species

•   Periodic inspection of high-risk areas such as access 
points, transportation corridors and disturbed or bare 
ground

•   Managing stand density and growing conditions in 
forested stands 
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populations are large and pervasive. When limited resources 
or the degree of infestation preclude eradication, a more 
realistic management goal is to control the unwanted species 
by reducing their density and abundance to a level which, 
ideally, does not compromise the integrity of the ecosystem 
and allows native species to thrive. Control programs are 
usually ongoing and can include manual, mechanical, 
chemical, biological, and cultural components. Landowners 
and land managers should evaluate their site, the life cycle 
characteristics of the invasive species, and the best available 
science to determine which control method or combination of 
methods will be most effective and economical. 

Employing a combination of prevention and control 
measures, e.g. pulling, cutting, targeted pesticide use, 
biological controls, and native species reintroduction, is an 
effective way for landowners and land managers to manage 
invasive species. This approach is often referred to as 
integrated pest management (IPM). In the forest context, 
IPM can be defined as the maintenance of destructive 
agents (plants, insects, and diseases) at tolerable levels by 
the planned use of a variety of preventive, suppressive, or 
regulatory tactics and strategies that are ecologically and 
economically efficient and socially acceptable.  

Where eradication of the invasive species is not realistic, 
control strategies must strike a balance between ecological 
impacts of allowing invasive species to spread and the 
economic realities of control measures. Not all control 
methods are practical, effective, economically feasible, 
or environmentally sound for application in forests. In 
forestry, control programs should be integrated in ways 
that maximize management objectives, while minimizing 
negative environmental impacts. Furthermore, control 
practices continue to develop based on ongoing research. It’s 
recommended that landowners and land managers consult 
most recent science or contact a public or private forester to 
determine appropriate control measures.

Slowing the Spread of Invasive Species

Slowing the spread of invasive species, also known as 
containment, refers to the process or goal of containing 
an infestation within a defined geographical area. Where 
eradication is not feasible, containment to a defined area can 
be very effective at slowing the regional spread of an invasive 
species. Preventative measures and the early detection of 
new infestations spreading from a defined containment area 
are significant components in slowing the spread of invasive 
species. Steps must be taken to prevent spread and new 
infestations must be located early so control measures can 
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•   Revegetating disturbed sites with desirable plants; 
where natives species are lacking

•   Periodically evaluating the effectiveness of prevention 
planning

When planning projects that will disturb vegetation, it 
would be beneficial for landowners and land managers to 
consider invasive species management as a part of project 
decisions. Learn to recognize invasive plants, insects, 
and symptoms of disease, and consider how to rebuild or 
maintain healthy plant communities that will effectively 
compete with invasive species after the disturbance. Identify 
prevention practices and management needs at the onset of 
project planning.

Early Detection & Rapid Response

•••••••••••• 

It is widely agreed that exclusion is the most effective 
approach to the problem of invasive species. However, there 
is a similar consensus that in the current climate of trade 
and travel, more introductions are inevitable. Because the 
chances for eradication or control are greatest immediately 
after introduction, early detection and rapid response will  
be an important part of managing invasive species  
(Worall 2002).

Early detection, as applied to invasive species, is a 
comprehensive, integrated system of active or passive 
surveillance to find new populations of invasive species 
as early as possible, when eradication and control are still 
feasible and less costly. It may be targeted at: a) areas where 
introductions are likely such as access points and travel 
corridors, b) areas with high ecological value where impacts 
are likely to be significant, and c) vulnerable habitats or 
recently disturbed areas (Worall 2002).

Rapid response is a systematic effort to eradicate, control, 
or contain invasive species while the infestation is still 
localized. It may be implemented in response to new 
introductions or to isolated infestations of a previously 
established species. Preliminary assessment and subsequent 
monitoring may be part of the response. It is most effective 
when based on a plan organized in advance so that the 
response is rapid and efficient (Worall 2002).  

Control

The site level eradication of some invasive populations is an 
attainable goal especially if new introductions are detected 
early. However, eradication may not be feasible when 

Even the best prevention 
efforts cannot stop all 

introductions. Early 
detection of incipient 
invasions and quick, 

coordinated responses 
are needed to eradicate 

or contain invasive 
species before they 

become too widespread 
and control becomes 

technically and/or 
financially impossible. 

Populations that are not 
addressed early may 

require costly ongoing 
control efforts.

– National Invasive 
Species Management Plan, 

2001 

14 Chapter 2 Elements of Invasive Species Management



Reed canary grass 
infestation in bottomland 
forest. 

2

Restoration

Ecological restoration is the process of assisting the 
recovery of an ecosystem that has been degraded, damaged, 
or destroyed (Society for Ecological Restoration 2004). 
Frequently, the ecosystem that requires restoration has been 
altered either by natural occurrences like wildfire, floods, 
or storms, or as the result of human activities, including 
the intentional or unintentional introduction of invasive 
species. In the simplest circumstances, restoration can 
consist of removing or modifying a specific disturbance, 
thereby allowing ecological processes to recover. In other 
circumstances, restoration may also require the deliberate 
reintroduction of native species that have been lost and 
the elimination or control of harmful, invasive non-native 
species to the extent possible (Smith 2005). Restoring 
native plant communities to a site that has been cleared of 
invasives may reduce the risk of future invasions and in the 
long run the need for active control.
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be implemented quickly. Steps in a containment program 
may include inventory and prioritization of populations for 
treatment, restricting activities in certain areas or to certain 
times of year, minimizing travel through infested areas, 
inspecting clothing and equipment to minimize species 
transport, and locating and controlling new infestations 
promptly.

Reducing Impacts 

If eradication, control, and containment methods fail to 
manage an infestation, the final option is to reduce the impact 
of invasive species on native species and the ecosystem. At 
this level the focus shifts from managing invasive species 
populations, to managing native species. Methods for 
reducing the impact of well-established and widespread 
invasive species on native systems can include: focusing 
control efforts to allow forest regeneration, translocating 
sensitive species to areas unaffected by the invasion, and 
manipulation of forest structure and composition, such as 
planting different species to fill gaps created by ash trees that 
could potentially be killed by emerald ash borer. 

Monitoring

Monitoring is the periodic inspection of post-activity sites 
to detect new invasions and evaluate the success of pest 
management plans and control measures. These inspections 
can be integrated with other forest activities such as 
reforestation surveys. The early detection of new infestations 
will make control measures more effective and may reduce 
costs. Monitoring will also indicate if control programs  
are effective. 

Monitoring can be an informal process, or it can be highly 
formal. Most landowners and land managers will not need 
complex monitoring programs; monitoring should be kept 
as simple as possible to meet invasive species management 
objectives. A simple monitoring program will ensure that 
target areas are monitored, that information is useful, and 
may keep long-term control costs down by ensuring that new 
infestations are detected early. Landowners and land managers 
can simplify monitoring efforts by setting priorities, including 
identifying specific areas to visit and using a list of prioritized 
invasive species they are likely to encounter (Colorado Natural 
Areas Program 2000). Target areas can include areas that are 
susceptible to invasion, such as transportation corridors and 
recently disturbed areas, and/or previous infestations that have 
undergone control measures. Periodic visits to these areas will 
allow landowners and land managers to detect new invasions 
and assess the success of their control efforts.
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Property Planning

Property planning is a conceptual process that can be 
done for any property. Planning can consist of ideas and 
approaches that are never committed to paper, or can 
result in a detailed written document. Written plans 
are commonly used for larger properties that have more 
than one stand or management unit. They are required 
on most public lands and on private properties managed 
under accreditation or tax law programs (e.g. Sustainable 
Forestry Initiative, Forest Stewardship Council, or the 
Managed Forest Law.) 

Property planning is a good way to identify long-term 
goals. It allows landowners to consider their reasons for 
owning land, the potential of the land to support different 
forest types and wildlife species, current and potential 
threats, and options for sustainably managing the 
property. Written property plans also provide a record of a 
landowner’s wishes. An evaluation of the invasive species 
threat and the ways to reduce the impact of invasive 
species are among the important considerations that go 
into any property planning. 

The BMPs and guidance in this section are intended to 
help foresters, landowners, and loggers consider ways to 
reduce the likelihood of invasive species introductions, 
mitigate the effects of invasive species that may arrive 
despite their best efforts, and manage species that are 
already present. 

BMP 3.1:  inClude a strategy for Managing 
InvasIve sPecIes

Considerations:

An invasive species strategy includes some or all of the 
following elements, as appropriate:

a.  Preventative measures to limit introductions of 
invasive species to the property. (For examples see 
the section on Prevention in Chapter 2: Elements of 
Invasive Species Management.)

b.  Early detection of invasive species populations. 

c.   An assessment of invasive species threats. The 
threat assessment considers the impact of invasive 
species on land management objectives and options 
for responding to these threats. 

d.  Goals for controlling invasive species present on 
the property (e.g. slow spread, reduce abundance, 
eradicate).
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Considerations:

Knowing which invasive species are present, and their 
location, is the first piece of information needed to 
evaluate threats. These are some steps to consider in 
scouting invasive species:

a.  Integrate scouting for invasive species into normal 
stand inventory and monitoring.

b.  The extent and intensity of scouting should be 
appropriate to the threat posed by invasive species in 
or likely to be in the area, and by the potential effect  
of the activities on the spread, release, or control of 
those species. 

c.  Scouting can occur both within and around the activity 
area.

d.  Scouting for invasive plants should occur at likely 
introduction sites such as access points, landings, skid 
trails, recreational trails and campsites, and other 
disturbed areas. 

e.  Scouting for invasive insects and diseases should 
also occur at high-priority introduction sites such as 
landings, campsites, new plantings, and stands of 
dead/dying/stressed trees.

f.  Scouting could also include conferring with forest 
health specialists or other resource managers to 
identify forest health threats or invasive plant, insect 
or disease infestations of concern in the area.  

 

BMP 3.3:  Consider the need for aCtion Based on:  
1) the degree of invasiveness; 2) severity 
of the Current infestation; 3) aMount of 
additional haBitat or hosts at risk for 
invasion; 4) Potential iMPaCts; and,  
5) feasiBility of Control with availaBle 
Methods and resourCes. 

Considerations:

A threat assessment is the next planning step after scouting 
for and locating invasive species, consistent with the scale 
and intensity of operations. Threats to forests and forestry 
operations are considered, and options for managing 
invasive species are identified.

Ideally, the primary 
responsibility for 

activity planning will 
be with foresters. 

Where loggers are 
working independently 

with landowners, 
their responsibility to 

communicate and plan 
successful projects 
should include the 

considerations outlined 
in BMPs 3.2-3.5. 

Forestry and logging 
professionals should be 

prepared to recommend 
additional management 
practices where needed. 

ultimately, it will be 
the responsibility of 

landowners to dedicate 
necessary resources to 

complete those practices.
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e.  Goals for reducing impacts of invasive species 
present on the property (e.g. reduce abundance of 
host species [for insects and diseases] or habitat 
[for plants], increase vegetative diversity, employ 
forest stewardship techniques that can be successful 
despite the presence of invasive species). 

f.  Methods for managing invasive species (e.g. manual, 
mechanical, chemical, biological, and cultural).

Activity Planning

Once established, many invasive species can increase as 
a result of even well-intentioned management activities. 
In many cases, however, skillful execution of routine 
management activities can help minimize or even reduce 
the threat of some invasive species. An activity, for 
purposes of this chapter, may include timber harvesting, 
site preparation, reforestation, prescribed burning, 
non-commercial practices, or in short – any practice that 
brings people and equipment into the forest or related 
habitats.   

Activity planning, in some form, may occur on properties 
of all sizes and all types of ownerships. Activity plans may 
be written documents on larger public properties or on 
properties subject to third-party certification. However, in 
many cases, activity planning is performed informally by 
foresters, loggers, and/or landowners and not committed 
to paper. Recognizing that planning for these activities 
is accomplished in a variety of ways, the goal of this 
chapter is to identify a set of steps and considerations 
that managers and loggers can utilize in their practice to 
prevent or minimize the threat of invasive species.  

Scouting to identify current invasive species infestations 
or invasions, evaluating the invasive species threat, 
and understanding and properly applying options for 
modifying the practice to reduce the impact of invasive 
species are important components of activity planning.

••••••••••••  

BMP 3.2:  PrIor to ImPlementIng management  
actIvItIes, scout for and locate InvasIve 
sPeCies infestations, Consistent with the  
sCale and intensity of oPerations

20 Chapter 3 Management Planning



Keep a brush handy to 
clean off boots. 3

BMP 3.4:  Plan ManageMent aCtivities to liMit the 
Potential for the introduCtion and sPread  
of invasive sPeCies.  

Considerations:

Activity planning may include developing budgets, 
schedules, or forest stewardship/ silvicultural prescriptions. 
The planning phase is the time to consider whether special 
precautions for invasive species are needed and how 
they will affect the planned activity. The following BMP 
Considerations are examples of possible ways to address  
the BMP Statement. 

a. Timing

–  Consider the need for invasive species control 
efforts, and determine whether planned control 
efforts should occur prior to, after, or concurrent 
with the activity.

–  If pre-treatment of invasive species is warranted, 
postpone activity until the infestation can be 
treated. Effective pre-treatments sometimes need 
to occur one to two years prior to the activity.

–  Consider practical seasonal timing options that 
minimize the risk of introducing or moving an 
invasive species. 

–  An option is to choose not to carry out an activity 
where spread of invasive species is likely to 
jeopardize long-term productivity.

b. Cleaning

–  Cleaning of clothing, footwear, and equipment 
may limit the introduction and spread of invasive 
species; make prior arrangements for any cleaning 
that may be included with the activity. Consider 
the risks different types of equipment pose to 
introducing/spreading invasive species. 

c. Boundaries

–  Set up activity boundaries to exclude areas infested 
with invasive species that could be moved by 
equipment and forest workers. 
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a. Degree of invasiveness

–  Some invasive species are able to invade habitats 
and hosts rapidly. Species that reproduce 
frequently and in high numbers, mature quickly, 
and have multiple ways of dispersing tend to be 
more invasive. These species often pose a greater 
immediate threat than those with less invasive 
tendencies.

b. Severity of the current infestation

–  Areas with severe infestations will have a lower 
threat level than adjacent areas with little or 
no infestation. Project plans should minimize 
movement from infested to non-infested project 
areas.

c. Amount of additional habitat or hosts at risk

–  On properties where an invasive species is present 
in only part of the area, or its arrival is imminent, 
the threat level will be higher if there is additional 
suitable habitat (for plants), or host species (for 
insects and diseases) that can be invaded.  

d.  Impacts of invasive species on forest stewardship objectives

–  Some invasive species have relatively low impacts 
on forests because they cannot tolerate forested 
conditions (e.g. shade), or the damage they cause 
is at a low level or temporary/cyclic. It may not be 
important to manage species such as these. Other 
species are extremely damaging to forests and can 
have severe economic and ecological consequences.  

e. Feasibility of control

–  Controlling invasive species may be difficult and 
expensive. Consider control options and costs, as 
well as consequences and costs of not taking action. 
For species that do little damage, control may not 
be warranted. For large existing infestations, the 
level of effort required may be prohibitive. It is 
often more feasible to control small or intermediate 
infestations. For relatively small infestations of 
extremely damaging species, control is cost-effective 
in the long-term.

22 Chapter 3 Management Planning



Glossy buckthorn exploded 
on this aspen site after a 
harvest.

3

g. Transport

–  Plan for a transportation system in the activity 
area that limits travel through areas infested with 
invasive species. Limit the transportation system to 
the minimum needed to meet project objectives. 

–  Consider transport of products away from the 
activity area and limit the ways that invasive 
species in the activity area could move off-site. (See 
also Chapter 9: Transport of Woody Materials.)

BMP 3.5:  Plan for Post-aCtivity ManageMent of highly 
daMaging invasive sPeCies.

Considerations:

After the activity is completed, it may be necessary to 
monitor for invasive species and follow up with treatments. 

a. Plan ahead to obtain resources for

–  Monitoring the site following a management 
activity, checking for new infestations of invasive 
species, or the spread of existing populations.

–  Managing existing populations of invasive species.

–  Reforestation, revegetation, and/or restoration may 
be necessary depending on site conditions. 
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d. Scheduling

–  Consider options for the sequence of operations 
within the activity area and, where feasible, plan to 
enter areas infested with invasive species last.     

e. Ground disturbance 

–  Avoiding ground disturbance is one of the best 
prevention methods, but it is not always possible 
when carrying out forestry activities. However, one 
can plan to minimize soil disturbance. 

–  Consider the impacts of different types of 
equipment and, where feasible, plan to use 
equipment that minimizes soil and vegetation 
disturbance. 

–  Retain native vegetation in and around the activity 
area to the greatest extent possible. 

f. Forest structure

–  Increased sunlight may create favorable conditions 
for some invasive plants. Forestry activities 
typically lead to forest canopy manipulation. 
However, where consistent with project objectives, 
activities may be planned to allow for the maximum 
retention of canopy cover and understory structure, 
in order to suppress or limit the establishment and 
growth of shade intolerant invasives.

–  Impacts of some forest insects and diseases can  
be mitigated through silvicultural prescriptions 
that increase tree vigor or change stand 
composition. Consider silvicultural treatments 
when they are known to be an effective strategy 
against these species.

–  Consider the potential of the activity itself  
to achieve control of invasive species (e.g. 
prescribed burning or logging with modifications  
to remove and treat dense invasive shrub layers).  
If feasible, incorporate control treatments into  
the activity plan.  
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Buckthorn resprouts and 
seedlings in a stand of 
pine.

4

Forest stewardship activities are practices conducted in 
forests that represent long-term investments to produce a 
certain kind, or quality, of forest product. Forest stewardship 
includes timber harvesting and cultural practices. 

Timber harvesting refers to the felling, skidding, on-site 
processing, and loading of raw products onto trucks. 
Harvesting usually provides an economic return, but is also 
an important tool foresters use to meet forest stewardship 
goals and objectives. Limiting the spread of invasive species 
can be an important consideration in timber harvest areas.

Cultural practices include site preparation, planting, 
pruning, and tending. These activities often lack an 
immediate economic return. 

Site preparation is the creation of a favorable growing 
environment for tree seeds or seedlings. It is used to reduce 
competition from other vegetation. Site preparation can be 
accomplished by mechanical and/or chemical means and, 
occasionally, by prescribed burning. Often, an area disturbed 
for site preparation is conducive to the germination and 
establishment of invasive plants.

Pruning is the removal of a tree’s side branches or multiple 
leaders. This wounding can attract certain insects, and they 
may carry diseases to the site. 

Tending activities occur during the time period between 
stand origin and fi nal harvest and may include improvement 
cutting, thinning, or pre-commercial release. These 
treatments remove undesirable trees, trees that are too 
crowded, or trees that have overtopped other, more desirable 
young trees. Tending activities generally occur as part 
of a timber harvest, but they can occur at other times as 
separate activities.

See Chapter 3: Management Planning for information on 
how to develop an Invasive Species Strategy for the site. 

Whenever possible, and consistent with project scale and 
objectives, integrate the management of invasive species into 
standard silvicultural practices and regular work activities. 
When workers and equipment are already in the woods, 
they may have the capability to selectively remove invasive 
tree and shrub species or infected or susceptible trees. 

Prior to activities:

BMP 4.1:  ProvIde traInIng In IdentIfIcatIon of 
loCally known invasive Plants and Pests to 
forest workers.
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Best 
Management
Practices

BMP 4.1:  Provide training in identifi cation of locally known 
invasive plants and pests to forest workers.

BMP 4.2:  If pre- or post-activity control treatments are 
planned, ensure that they are applied within the 
appropriate time window. 

BMP 4.3:  Consider the likely response of invasive species 
or target species when prescribing activities that 
result in soil disturbance or increased sunlight. 

BMP 4.4:  Prior to moving equipment onto and off of an 
activity area, scrape or brush soil and debris 
from exterior surfaces, to the extent practical, to 
minimize the risk of transporting propagules. 

BMP 4.5:  Take steps to minimize the movement of invasive 
plants, insects, and diseases to non-infested 
areas, during forest stewardship activities. 

BMP 4.6:  Take reasonable steps to avoid traveling through 
or working in small, isolated, populations of 
invasives during forest stewardship activities.

4

Best 
Management
Practices

BMP 4.1:  Provide training in identifi cation of locally known 
invasive plants and pests to forest workers.

BMP 4.2:  If pre- or post-activity control treatments are 
planned, ensure that they are applied within the 
appropriate time window. 

BMP 4.3:  Consider the likely response of invasive species 
or target species when prescribing activities that 
result in soil disturbance or increased sunlight. 

BMP 4.4:  Prior to moving equipment onto and off of an 
activity area, scrape or brush soil and debris 
from exterior surfaces, to the extent practical, to 
minimize the risk of transporting propagules. 

BMP 4.5:  Take steps to minimize the movement of invasive BMP 4.5:  Take steps to minimize the movement of invasive BMP 4.5:  
plants, insects, and diseases to non-infested 
areas, during forest stewardship activities. 

BMP 4.6:  Take reasonable steps to avoid traveling through 
or working in small, isolated, populations of 
invasives during forest stewardship activities.

4



Site preparation may 
create favorable conditions 
for invasive species.

4

d.  Soil disturbance may be used as an invasive species 
control strategy in infested areas by depleting the 
seedbank and employing aggressive follow-up control 
measures.

e.  After a soil disturbance activity, encourage prompt 
regeneration of new trees or other desirable 
vegetation to rapidly close the time window during 
which conditions are favorable for invasive plant 
establishment.

f.   Retain native vegetation in and around the activity 
area to the extent possible.

g.  Inspecting areas at highest risk of invasion following 
soil disturbance activities may help to detect new 
invasions. 

Considerations for canopy manipulation:

h.  Achieving forest stewardship objectives often requires 
opening the canopy; however, many invasive plants are 
stimulated when additional light becomes available. 
Maintaining shade may keep these species from 
expanding to a point where they out-compete native 
trees and other vegetation.

i.    Consider conducting control treatments in advance of 
opening the canopy to reduce the impacts of invasive 
plant species that are present on-site or that hold 
potential for invasion.

j.   To limit loss of site productivity due to invasive plants, 
consider alternatives to complete and rapid canopy 
opening such as selection harvests spread over several 
years (resulting in more gradual canopy opening). 
Consider deferring canopy opening altogether in a 
heavily infested or vulnerable area.

k.   Canopy opening, sometimes combined with soil 
disturbance, may be used as an invasive species control 
strategy in infested areas by depleting the seedbank 
and employing aggressive follow-up control measures.

l.  After a canopy-opening activity, encourage prompt 
rgeneration of new trees or other desirable 
vegetation to rapidly close the time window during 
which conditions are favorable for invasive plant 
establishment.

m.  Note that some tree foliage diseases are exacerbated by 
heavy canopy cover, such as anthracnose. 
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BMP 4.2:  if Pre- or Post-aCtivity Control treatMents 
are Planned, ensure that they are aPPlied 
within the aPProPriate tiMe window. 

Considerations:

a.  Consider life history of target invasive species in 
relation to timing of control methods and harvest. (See 
Figure 2 in Chapter 4 and Appendix G at http://council.
wisconsinforestry.org/.)

b.  Allow enough time for control prior to activity; this 
may require a delayed harvest.

c.  Allow time and resources for post-activity follow-up 
control measures, due to persistent seedbank and 
resprouting.

d.  Consider scheduling harvest during time periods 
when trees are at a low risk of infection by disease and 
insects following wounding.

e.  Consider the importance of timely removal of 
harvested material.

f.  Since landowners and foresters are typically the 
individuals creating activity plans, they would be 
responsible for pre- or post-activity invasive species 
treatments. 

BMP 4.3:  Consider the likely resPonse of invasive 
sPeCies or target sPeCies when PresCriBing 
aCtivities that result in soil disturBanCe or 
inCreased sunlight. 

Considerations for soil disturbance:

a.  Ground disturbance can uproot existing vegetation and 
expose soil, creating a seedbed where invasive plants 
may become established or expand their numbers. This 
may result in overwhelming competition for native 
vegetation and desirable trees.

b.  Before conducting scarification, roller chopping, tilling, 
installing plow lines for prescribed burning, or other 
activities that expose soil, consider the invasive plant 
species present on the site and the potential for other 
species to arrive. If there is a seedbank of invasive 
plants, or if seed-producing individuals are nearby, 
control measures may be warranted.

c.   If soil disturbance is necessary to aid in germination 
and establishment of some tree seedlings, it should not 
extend beyond the area where regeneration is desired. 
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Equipment may be cleaned 
with a broom and shovel.

Propagule  
(prŏp′ ə gyool)  
Any reproductive 

structure or part of an 
organism that can grow 

independently of its 
parent source. In plants, 
this may be a fruit, seed, 

bud, tuber, root, stem 
with rooting structures, 

or shoot. In forest insects, 
this may be an egg, 

larva, pupa or adult. In 
forest diseases, this may 

be a spore, mycelial 
fragment (similar to 

roots), or a fruiting body.

4

Considerations:

a.  Foresters, landowners, and loggers may agree to 
additional cleaning methods.

b.  Preferred locations for cleaning equipment areas are 
those where:

–  Monitoring can be conducted at a later date, perhaps 
in conjunction with post-harvest visits. (See Chapter 
2: Elements of Invasive Species Management for 
guidance on monitoring for invasives.)

–  Equipment is unloaded and loaded.

–  Invasives are less likely to spread from cleaned 
equipment.

–  Invasive species are already established.

c.  Equipment with the ability to run fans in reverse 
should use this feature to clean air intakes. Fans and 
air intakes can harbor plant materials and insects. 
Reversing the fan direction and blowing loose material 
out of equipment before leaving a site can reduce the 
likelihood of moving species to another site. Heat 
exhausted from the engine when fans are reversed 
may kill some insects and plant parts.

d.  In areas where invasive species are present, it is a 
good practice to routinely remove soil, seeds, vegetative 
matter, or other debris from shoes, clothing, and tools.

e.  To reduce need for equipment cleaning, carry out work 
under conditions that minimize the risk of spread, e.g., 
frozen ground, snow cover, seed/propagule absence,  
etc. (See Figure 2 in Chapter 4 and Appendix G at 
http://council.wisconsinforestry.org/.)

BMP 4.5:  take stePs to MiniMize the MoveMent of 
InvasIve Plants, Insects, and dIseases to non-
infested areas, during forest stewardshiP 
aCtivities. 

Considerations:

a.  To minimize movement of invasive species propagules, 
consider excluding infested areas from equipment 
travel corridors. 

b.   Carry out work under conditions that minimize the 
risk of spread, e.g., frozen ground, snow cover, seed/
propagule absence, etc. (See Figure 2 in Chapter 4 and 
Appendix G at http://council.wisconsinforestry.org/.)
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During activities:

Close coordination between landowners, foresters, and 
loggers will be especially important in effectively and 
reasonably applying BMPs 4.4-4.6. The Considerations 
listed in these BMPs are a menu of possible choices. 
Practitioners may select one or more practices as based on 
these Considerations in planning an activity.

Equipment cleaning

Invasive species can spread by equipment used in forestry 
activities and by forest workers. Within the context of this 
chapter, equipment refers to off-road, rubber-tired and 
tracked equipment, including logging skidders, forwarders 
and processors, as well as dozers, graders, and other 
construction equipment. Plant propagules and fungal spores 
in soil or mud can be transported on equipment, as can 
insects in all life stages. Invasive species can also be moved 
by boots, clothing, tools, and on the undercarriages  
of vehicles. 

BMP 4.4:  PrIor to movIng equIPment onto and off 
of an aCtivity area, sCraPe or Brush soil 
and deBris froM exterior surfaCes, to the 
extent PraCtiCal, to MiniMize the risk of 
transPorting ProPagules. 

••••••••••••
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figure 2: 

Identifying time windows 
for invasives species 

management. The goal of 
this chart is to present basic 

planning concepts. 

For more detailed 
information on species-

specific control,  
see Appendix G at  

http://council.
wisconsinforestry.org/.



Small patches of garlic 
mustard can be fl agged off 
and avoided during most 
forestry operations.

forest
stewardshiP 
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c.  Clean equipment (see BMP 4.4) when moving from 
infested areas to non-infested areas to reduce the 
likelihood of spread.

d.   Pre-designate landings to avoid yarding products from 
infested areas across non-infested areas.

e.   Pre-designate skid and haul trails to minimize 
equipment travel from infested areas to non-infested 
areas. (See also Chapter 5: Forest Access.)

f.   Harvest and skid in non-infested areas fi rst.

g.  Consider scheduling harvest during time periods 
when trees are at a low risk of infection by disease and 
insects following wounding.

BMP 4.6:  take reasonaBle stePs to avoid traveling 
through or working in sMall, isolated, 
PoPulatIons of InvasIves durIng forest 
stewardshiP aCtivities.

Considerations:

a.  Avoidance is an effective way of slowing the spread of 
invasive species from isolated satellite populations. 

b.  Areas of avoidance should generally be designated 
prior to the activity. 

c.  To minimize movement of invasive species propagules, 
consider excluding infested areas from equipment 
travel corridors.

d.  Clean equipment when moving from infested areas to 
non-infested areas to reduce the likelihood of spread. 
(See also BMP 4.4 and Chapter 5: Forest Access.)

e.   Removal of affected trees is prescribed for some pest 
issues. 
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Forest access road 
maintenance can spread 
invasives.

5

Forest access roads occupy a relatively narrow strip of land, 
often composing a network of passageways that provide 
access into remote reaches of forested landscapes. Many 
different types of forest access roads exist, though commonly 
the majority of roads fall within three categories. They 
include temporary roads, permanent seasonal roads, and 
permanent all-season forest roads. Skid trails and landings 
will also be considered in this chapter.

Temporary roads are designed and constructed for short-
term use. Often a temporary road is needed for direct timber 
harvest access, wildland fi refi ghting, or a specifi c project. 
Temporary roads are commonly closed, gated, or bermed 
after use and artifi cially or naturally revegetated.

Permanent seasonal roads, also known as permanent 
secondary roads, are maintained as part of a permanent 
road system, but are typically narrower and are built to 
lower engineering standards. Secondary roads may also be 
restricted to use only when the ground is frozen or fi rm to 
prevent rutting or damage to the road base.

Permanent all-season forest roads, also known as permanent 
primary roads, are the most improved and are constructed 
and maintained for year-round use. They are vital avenues 
of a forest transportation system and are often graveled and 
routinely repaired.

Skid trails are another type of forest access important to 
consider with invasive species planning. Skid trails provide 
forestry equipment quick access to felled timber for the 
immediate aim of transporting logs to a landing. 

Landings are where products are sorted and loaded onto 
trucks; they may be permanent or temporary. Even the 
short-term use of skid trails and landings by forestry 
equipment removes vegetation and presents invasive species 
with the opportunity to colonize areas of bare soil. 

Forest stewardship activities rely on the construction and 
maintenance of roads, skid trails, and landings to provide 
access to management areas. These access points may 
facilitate the spread of invasive species by altering habitat 
conditions, stressing or removing native species, and 
allowing easier movement of animals and humans into the 
forest. The Best Management Practices in this chapter refer 
to existing or new, private or public, forest access roads, skid 
trails, and landings constructed for the purpose of forest 
stewardship.

BMP 5.1:  to the extent PraCtiCal, use existing 
roads, skid trails, and landings to reduCe 
disturBanCe. 
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Best 
Management
Practices

BMP 5.1:  To the extent practical, use existing roads, skid 
trails, and landings to reduce disturbance. 

BMP 5.2:  Avoid constructing new roads, skid trails, and 
landings in areas infested with invasive species 
where possible.

BMP 5.3:  Avoid spreading seeds and other propagules 
from infested to non-infested areas during road 
maintenance, reconstruction, new construction, 
and closure. 

BMP 5.4:  Where site conditions permit, allow natural 
revegetation of the roads, skid trails, and 
landings to occur. If seeding or planting is 
necessary to minimize the threat of highly 
damaging invasive species from spreading, 
use native seed or non-invasive cover crops 
for revegetation. 

BMP 5.5:  Ensure, to the extent practical, that fi ll and gravel 
are free of invasive species and their propagules.

5

Best 
Management
Practices

BMP 5.1:  To the extent practical, use existing roads, skid   To the extent practical, use existing roads, skid   
trails, and landings to reduce disturbance. 

BMP 5.2: Avoid constructing new roads, skid trails, and 
landings in areas infested with invasive species 
where possible.

BMP 5.3:  Avoid spreading seeds and other propagules   Avoid spreading seeds and other propagules   
from infested to non-infested areas during road 
maintenance, reconstruction, new construction, 
and closure. 

BMP 5.4:  Where site conditions permit, allow natural 
revegetation of the roads, skid trails, and 
landings to occur. If seeding or planting is 
necessary to minimize the threat of highly 
damaging invasive species from spreading, 
use native seed or non-invasive cover crops 
for revegetation. 

BMP 5.5: Ensure, to the extent practical, that fi ll and gravel 
are free of invasive species and their propagules.

5



note:  

BMP 6.2:  
Revegetate or reforest as 
quickly as feasible after 
site disturbance. 

BMP 6.3:  
When consistent with 
site conditions and 
goals, allow natural 
revegetation of the 
ground layer to occur. 
If seeding or planting is 
necessary to minimize 
the threat of highly 
damaging invasive 
species from spreading, 
use native seed or non-
invasive cover crops for 
revegetation.

note: 

BMP 4.4:  
Prior to moving 

equipment onto and off 
of an activity area, scrape 

or brush soil and debris 
from exterior surfaces, 
to the extent practical, 
to minimize the risk of 

transporting propagules.

Propagule  
(prŏp′ ə gyool)  
Any reproductive 

structure or part of an 
organism that can grow 

independently of its 
parent source. In plants, 
this may be a fruit, seed, 

bud, tuber, root, stem 
with rooting structures, 

or shoot. In forest insects, 
this may be an egg, 

larva, pupa or adult. In 
forest diseases, this may 

be a spore, mycelial 
fragment (similar to 

roots), or a fruiting body.

5

e.  Carry out activities under conditions that minimize 
the risk of spread, e.g., frozen ground, snow cover, seed/
propagule absence, etc. (See Figure 2 in Chapter 4 and 
Appendix G at http://council.wisconsinforestry.org/.)

f.  Clean equipment after operations in infested areas.

g.  Run equipment air intake fans in reverse when moving 
from infested to non-infested areas. 

h.  Check non-infested areas for new invasions where road 
work has taken place 1-2 years after the activity.

i.  For road, trail or landing closures, erect a barrier  
such as a gate, berm, or boulders; and post “Closed” 
signs stating the length of time and/or reason for 
closure, and invite acceptable uses, to encourage 
compliance.

BMP 5.4:  where site Conditions PerMit, allow natural 
revegetation of the roads, skid trails, and 
landings to oCCur. if seeding or Planting is 
neCessary to MiniMize the threat of highly 
damagIng InvasIve sPecIes from sPreadIng,  
use natIve seed or non-InvasIve cover croPs 
for revegetation. 

                 

••••••••••••

Considerations:

a.  Revegetate roads that will not receive continued 
motorized use, i.e., temporary roads, skid trails,  
and landings.

b.  In areas where invasive species are known to be in 
the seed bank, it may be necessary to treat invasives 
before revegetating.

c.  A non-persistent cover crop, such as annual rye or 
oats, can be used to temporarily and rapidly stabilize 
the soil, discourage the establishment of invasive 
species, and allow native species to re-colonize. In 
some situations, annual crops may not be competitive 
with invasives and more persistent non-invasive plant 
materials would be preferred.

d.  Do not plant invasive species. (See Table 1.)
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Considerations:

a.  Treatment of existing infestations on roads, skid trails, 
and landings may help prevent further spread.

b.  Consider future uses of the road system, particularly if 
invasives are present. 

c.  Coordinate development of accesses with adjacent 
landowners when possible.

BMP 5.2:  avoid ConstruCting new roads, skid trails, 
and landings in areas infested with invasive 
sPeCies where PossiBle.

Considerations:

a.  Survey potential routes for invasives during the 
growing season.

b.  Limit the number, width, and length of roads, skid 
trails, and landings to help minimize soil disturbance 
and to limit the risk of unintentionally transporting 
invasives into non-infested areas. 

c.  Use existing infrastructure that is free of invasive 
species when possible.

BMP 5.3:  avoid sPreading seeds and other ProPagules 
from Infested to non-Infested areas durIng 
road maIntenance, reconstructIon, new 
ConstruCtion, and Closure.  

 

••••••••••••

Considerations:

a.  For new road, trail or landing construction, survey 
potential routes for invasives during the growing 
season. 

b.  Treat infestations on roads, skid trails, and landings 
before activities begin.

c.  In areas where infestations are present, consider road 
closures, either permanent (bearing in mind that 
the use of existing infrastructure is encouraged) or 
temporary (to avoid activities when propagules are 
present or to allow for pre-activity control measures).

d.  Limit the spread of existing populations by performing 
road maintenance from non-infested to infested areas.
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e.  Use weed-free, locally appropriate seed mixes where 
available. (A list of nurseries that carry native plants 
and seeds is available on the Wisconsin DNR website 
http://dnr.wi.gov/org/land/er/plants/nurseries.htm.) 

f.  Fertilizer should not be used when revegetating 
with native plant species. Native plants do not need 
additional nutrients; the fertilizer may encourage the 
growth of invasives and other weed species.

g.  Use weed-free mulch where available. 
Be aware “Marsh hay” may contain reed canary 
grass, for example.

h.  Monitor newly revegetated areas for highly damaging 
invasive species and treat as necessary. 

Common Name Scientifi c Name

smooth brome grass Bromus inermis

crown vetch Coronilla varia

quack grass Elytrigia repens

fl at pea Lathyrus sylvestris

Chinese lespedeza Lespedeza cuneata

bird’s foot trefoil Lotus corniculatus

big leaf lupine Lupinus polyphyllus

reed canary grass Phalaris arundinacea

BMP 5.5:  ensure, to the extent PraCtiCal, that fill 
and gravel are free of InvasIve sPecIes and 
their ProPagules.

Considerations:

a.  Keep stockpiled material free of invasive species.

b.  Avoid infested source material, or treat it to remove 
invasive species prior to use. 
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table 1:

do not use these species 
for roadside plantings. 

Many previously 
recommended species are 

now presenting invasive 
problems. 

For species recommended 
for revegetation see 

Appendix H at http://council.
wisconsinforestry.org/.

Wisconsin’s Forestry
best management PractIces

For Invasive Species

Reforestation
and 

Revegetation

 37

6
Japanese barberry
Barry Rice, sarracenia.com

, Bugwood.org

Wisconsin’s Forestry
best management PractIces

For Invasive Species

Reforestation
and 

Revegetation

 37

6
Japanese barberry
Japanese barberry
Barry Rice, sarracenia.com

, Bugwood.org



other impacts of 
invasive plants:

Leaves of buckthorn are 
very high in nitrogen 
and decompose very 
quickly. This alters the 
soil carbon:nitrogen 
ratio that favors 
invasive species. It 
also reduces the leaf 
litter layer and organic 
matter in the soil, 
thereby reducing water 
infi ltration rates and 
water holding capacity. 
The combination of 
these impacts makes 
seedling germination 
and survival diffi cult for 
many native trees and 
understory plants. 

This indicates that 
this species not 
only impacts tree 
regeneration but 
also the growth of 
established trees.

Reforestation is the reestablishment of forest cover either 
naturally (e.g., natural seeding, coppice, root suckers) or 
artifi cially (e.g., direct seeding or planting). 

Invasive species can interfere with reforestation efforts by 
limiting regeneration success through direct competition for 
resources or by altering ecological interactions. For example, 
garlic mustard has been found to release a chemical that 
attacks a fungus on which tree roots depend for nutrient 
uptake (Stinson et al. 2006). 

The use of accepted methods for successfully establishing 
the desired vegetation is important for quick forest 
establishment and not inadvertently encouraging invasives. 
Wisconsin Management Guidelines (Wisconsin DNR 2003) 
discusses methods for reforestation including: planting, 
seedling care and handling, root pruning and culling, 
machine and hand planting, transporting, seedling storage, 
direct seeding, and reforestation aids. 

Revegetation is the reestablishment and development of 
vegetation. The purpose of revegetation is to provide ground 
cover with desirable species, as quickly as possible, in the 
hopes of discouraging establishment by invasive species.  

Revegetation can be temporary or permanent depending 
on site conditions and goals. Temporary revegetation with 
a short-lived cover crop may be the goal when it’s thought 
that native vegetation will recapture an area in a relatively 
short time. Permanent revegetation with native species may 
be the goal when little or no desirable vegetation is nearby 
to colonize the disturbed ground. Of course, temporary 
and permanent cover can be used in conjunction with each 
other. Often times a short-lived cover crop like annual rye 
is planted to quickly occupy disturbed ground and act as a 
nurse crop while a permanent cover is establishing. 

BMP 6.1:  liMit the introduCtion and sPread of invasives 
durIng reforestatIon or revegetatIon sIte 
PreParation aCtivities.
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and 
revegetatIon

Best 
Management
Practices

BMP 6.1:  Limit the introduction and spread of invasives 
during reforestation or revegetation site 
preparation activities.

BMP 6.2:  Revegetate or reforest as quickly as feasible after 
site disturbance. (See also BMP 5.4.) 

BMP 6.3:  When consistent with site conditions and goals, 
allow natural revegetation of the ground layer 
to occur. If seeding or planting is necessary to 
minimize the threat of highly damaging invasive 
species from spreading, use native seed or non-
invasive cover crops for revegetation. (See also 
BMP 5.4.)

BMP 6.4:  Select plant materials that are site appropriate to 
favor establishment and vigor.

BMP 6.5:  Plan for post-planting management of invasive 
species. (See also BMP 3.5.)

6

Best 
Management
Practices

BMP 6.1: Limit the introduction and spread of invasives 
during reforestation or revegetation site 
preparation activities.

BMP 6.2:  Revegetate or reforest as quickly as feasible after 
site disturbance. (See also BMP 5.4.) 

BMP 6.3: When consistent with site conditions and goals, 
allow natural revegetation of the ground layer 
to occur. If seeding or planting is necessary to 
minimize the threat of highly damaging invasive 
species from spreading, use native seed or non-
invasive cover crops for revegetation. (See also 
BMP 5.4.)

BMP 6.4:  Select plant materials that are site appropriate to 
favor establishment and vigor.

BMP 6.5:  Plan for post-planting management of invasive 
species. (See also BMP 3.5.)

6



After disturbance soil may 
be hand seeded to prevent 
colonization by invasive 
species.

note: 

BMP 4.4:  
Prior to moving 

equipment onto and off 
of an activity area, scrape 

or brush soil and debris 
from exterior surfaces, 
to the extent practical, 
to minimize the risk of 

transporting propagules. 6

BMP 6.2:  revegetate or reforest as quiCkly as feasiBle 
after site disturBanCe. (see also BMP 5.4.) 

Considerations:

a.  The time window from the end of logging to site 
preparation to reforestation or revegetation has 
the highest likelihood of invasive species colonizing 
disturbed soil (Clark 2003).

b.  Getting planted materials into the ground before 
invasives are established gives them the best chance 
for survival. 

c.  Keep in mind that thorough site preparation should 
not be sacrificed to plant quickly. Sites that are not 
properly prepped for planting will more likely have 
problems with competing vegetation and thus not be as 
successful.

BMP 6.3:  when Consistent with site Conditions and 
goals, allow natural revegetation of the 
ground layer to oCCur. if seeding or Planting 
is neCessary to MiniMize the threat of highly 
damagIng InvasIve sPecIes from sPreadIng, use 
natIve seed or non-InvasIve cover croPs for 
revegetation. (see also BMP 5.4.)

Natural revegetation is most likely to occur when a site is 
free of invasive species and is surrounded by native plants 
ready to occupy bare soil. Natural revegetation is not likely 
to occur in areas with continued disturbance, during drought 
conditions, or when desirable native vegetation is not 
present. Nor is it likely to be successful in a timely manner 
on dry sites due to lack of moisture and limited seed set.

Considerations:

a.  A non-persistent cover crop, such as annual rye or 
oats, can be used to temporarily and rapidly stabilize 
the soil, discourage the establishment of invasive 
species, and allow native species to re-colonize. In 
some situations, annual crops may not be competitive 
with invasives and more persistent non-invasive plant 
materials would be preferred.
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Site preparation methods should be determined by site 
conditions, silvicultural requirements of the target tree 
species, and site preparation objectives (Wisconsin DNR 
2003). Site preparation can be accomplished by mechanical 
methods, chemical methods and/or prescribed burning. 
Often these methods are used in conjunction to control 
competing vegetation. Mechanical site preparation can 
include scarification, roller chopping, disking, tilling, and 
raking. 

Most site preparation methods involve disturbing the soil 
bed by removing existing vegetation and exposing soil to 
create a favorable growing environment for trees or other 
desirable vegetation. It is important to keep in mind that 
site preparation methods will create conditions favorable to 
invasive plants as well. New invasive species may become 
established and existing populations may expand.  

••••••••••••

Considerations:

a.  In areas where invasive species are known to be 
present, including in the seed bank, it may be 
necessary to treat invasives as part of the site 
preparation process. Keep in mind it is almost always 
easier to treat invasives before an area is planted to its 
desired vegetation.

b.  Time site preparation activities to avoid spreading 
invasive seeds and other propagules. (See Figure 
2 in Chapter 4 and Appendix G at http://council.
wisconsinforestry.org/.)

c.  While ground disturbance is necessary to aid 
in germination and establishment of desirable 
vegetation, it should not extend beyond the area where 
reforestation or revegetation is desired.

d.  Consider targeted approaches (patch or row 
scarification) if broadcast mechanical site preparation 
is likely to spread infestations or initiate infestations 
(Wisconsin DNR  2003).

e.  Spot application of herbicides may reduce the impact to 
non-target plants.

f.  Avoid damaging branches, stems, or roots of any 
standing trees during mechanical site preparation.

g.  Retain native vegetation in and around the activity 
area to the extent possible (Clark 2003).
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Selecting appropriate seed/
stock sources will improve 
the overall productivity of the 
planting.
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Considerations for revegetation:

g.  Use weed-free, locally appropriate seed mixes where 
available. (A list of nurseries that carry native plants 
and seeds is available on the Wisconsin DNR website 
http://dnr.wi.gov/org/land/er/plants/nurseries.htm.)

h.  Use locally sourced seed if available, because it will be 
best adapted to the local environmental conditions.

i.  Select plant materials that would be competitive with 
invasive species should they occur.

BMP 6.5:  Plan for Post-PlantIng management of 
invasive sPeCies. (see also BMP 3.5.)

Considerations:

a.  After reforestation or revegetation activity, monitor for 
and treat new or expanded invasive plant infestations 
(Wisconsin DNR 2003).

b.  Where feasible or practical, manage existing 
populations of invasive insects and diseases. (See 
Appendix G at http://council.wisconsinforestry.org/.)

c.  Consider the following actions if you have a heavy 
infestation of invasive species: plant tree species 
that can be broadcast sprayed with herbicides to 
kill competing vegetation, including invasive plants, 
without killing the tree; plant species (e.g. oaks) that 
can tolerate prescribed burning to control competing 
vegetation; plant trees that are already large enough to 
overtop and out-compete invasive plants.
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b.  In areas where invasive species are known to be in 
the seed bank, it may be necessary to treat invasives 
before revegetating. 

c.  Use weed-free, locally appropriate seed mixes where 
available. (A list of nurseries that carry native plants 
and seeds is available on the Wisconsin DNR’s website 
http://dnr.wi.gov/org/land/er/plants/nurseries.htm.)

d.  Fertilizer should not be used when revegetating 
with native plant species. Native plants do not need 
additional nutrients; the fertilizer may encourage the 
growth of invasives and other weed species. 

e.  Use weed-free mulch where available. Be aware 
“Marsh hay” may contain reed canary grass, for 
example.

f.  Monitor newly revegetated areas for highly damaging 
invasive species and treat as necessary.  

BMP 6.4:  seleCt Plant Materials that are site 
aPProPriate to favor estaBlishMent and vigor.

Considerations for reforestation: 

a.  Healthy trees endure infestation and infection better 
than stressed trees.

b.  Use plant materials from local sources of known, 
regional adaptation. (Plant materials may be available 
from other areas of a species’ geographic range with 
greater growth potential and similar adaptation.)

c.  Use native or non-invasive non-natives. 

d.  Plant a diversity of tree species where possible  
(Wisconsin DNR 2003).

e.  Examine stock before planting—be sure it is not 
diseased or infested with insects. (Note: It is not 
common for stock to be diseased. However, a disease 
like gall rust could easily be identified, and those 
plants could be culled.)

f.  Recognize that non-native earthworms and invasive 
plant propagules may inhabit containerized stock. 
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Snag and den tree.

7

Many working forests throughout Wisconsin are also 
managed for wildlife habitat. In addition to providing 
important food and shelter for our State’s wildlife, this 
habitat also provides valued opportunities for humans, 
including wildlife viewing and hunting.

This chapter addresses forest stewardship practices that are 
undertaken to enhance wildlife habitat within forests that 
are also being managed for timber production. Guidelines 
in this chapter are similar to those found elsewhere in the 
document, but are assembled here to provide a condensed 
set of BMPs that apply to the activities of land managers 
whose objective is wildlife management.

Forest stewardship that incorporates wildlife objectives may 
employ the following practices, depending on the wildlife 
species desired:

•   Creating and maintaining wildlife openings.

•   Planting tree species that enhance wildlife habitat for 
food, forage, nesting sites, cover.

•   Selective removal of trees that are less valuable for the 
desired wildlife species, while retaining tree species or 
growth forms that benefi t them. 

•   Retaining snag and den trees and live trees that may 
become future snags or den trees.

•   Creating patches of early-successional forest (e.g., 
aspen, paper birch) through even-aged management.

•   Manipulating stand structure during timber harvest 
(e.g., creating forest gaps in northern hardwoods for 
gap-associated songbirds, reducing density in oak 
forests to favor savanna associates). 

The many different kinds of wildlife found in Wisconsin use 
a variety of habitats, including small isolated openings, large 
unbroken patches of forest, dense conifer thickets, savanna-
like oak stands of low tree density, and homogeneous 
habitats (e.g., plantations) that contain a high amount of 
edge. Some of these habitats are inherently more susceptible 
to invasive species than others, particularly where forest 
edge habitat is extensive, and where intensive maintenance 
activities are required. Sunny forest edges favor germination 
of invasive plants, providing a pathway for them to spread 
to the interior of a stand. Intensive maintenance activities, 
such as mowing wildlife openings, present another potential 
risk for invasive species to be introduced on machinery.
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Best 
Management
Practices

BMP 7.1:  Provide training in identifi cation of locally known 
invasive plants and pests to land managers 
whose objective is wildlife management. 

BMP 7.2:  Select non-invasive species for seed mixes 
and plant materials used in wildlife habitat 
projects. (See also Chapter 6: Reforestation and 
Revegetation.)

BMP 7.3:  If invasive tree or brush removal is planned, 
ensure that it is applied within the appropriate 
time window such that introduction and spread 
of invasive species is limited.

BMP 7.4:  If desirable (i.e. native or non-invasive) tree 
or brush removal is planned as part of habitat 
enhancement, ensure that it is applied within the 
appropriate time window such that introduction 
and spread of invasive species is limited.

BMP 7.5:  Prior to moving equipment onto and off of a 
management unit, scrape or brush soil and 
debris from exterior surfaces, to the extent 
practical, to minimize the risk of transporting 
propagules.

BMP 7.6:  Take steps to minimize the movement of invasive 
plants, insects, and diseases to non-infested 
areas during habitat maintenance activities.

 BMP 7.7:  Consider the likely response of invasive species 
or target species when prescribing activities that 
result in soil disturbance or increased sunlight. 
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Brush removal can spread 
invasive propagules if not 
timed properly.

forest access: 

Trails and roads may be 
created through forested 
habitats for the benefits 
of land managers or 
recreational users. 
These access points may 
facilitate the spread 
of invasive species 
by altering habitat 
conditions, stressing or 
removing native species, 
and allowing easier 
movement of animals 
and humans into the 
forest. See Chapter 
5: Forest Access for 
pertinent BMPs and 
considerations.

note: 

It is not within the 
purview of this manual to 

address the recreational 
aspects of forest wildlife 

habitat management  
vis-à-vis invasive species.

good Practice: 

When working in areas 
where invasive species 

are present, habitat 
managers should 

routinely remove soil, 
seeds, vegetative matter, 

or other debris from 
shoes, clothing, and tools.

7

BMP 7.3:  if invasive tree or Brush reMoval is 
Planned, ensure that it is aPPlied within 
the aPProPriate tiMe window suCh that 
IntroductIon and sPread of InvasIve  
sPeCies is liMited.

Considerations:

a.  For removal of invasive trees, shrubs, and herbs, 
consider life history of target species in relation to 
timing of control methods and harvest. (See Figure 
2 in Chapter 4 and Appendix G at http://council.
wisconsinforestry.org/.)

b.  Allow time and resources for post-activity follow-up 
control measures, due to persistent seedbank and 
resprouting.

BMP 7.4:  if desiraBle (i.e. native or non-invasive)  
tree or Brush reMoval is Planned as Part of 
haBitat enhanCeMent, ensure that it is aPPlied 
within the aPProPriate tiMe window suCh that 
IntroductIon and sPread of InvasIve sPecIes  
is liMited.

Considerations:

a.  Schedule harvest during time periods when trees  
are a low risk of infection by disease and insects 
following wounding. (See Appendix G at http://council.
wisconsinforestry.org/.)

••••••••••••

Equipment cleaning

Invasive species can spread by equipment used in wildlife 
habitat management activities. Within the context of 
this chapter, equipment refers to off-road, rubber-tired 
and tracked equipment, such as tractors used for wildlife 
opening maintenance. Plant propagules and fungal spores in 
soil or mud can be transported on equipment, as can insects 
in all life stages. Invasive species can also be moved by boots, 
clothing, tools, and on the undercarriages of vehicles. 
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If forest stands are small and isolated, if management 
practices promote extensive habitat edge, or if intensive 
management is required to maintain habitat, a land 
manager must carefully consider the risks of invasive 
species along with the benefits to wildlife, and develop long-
term management strategies accordingly.

See Chapter 3: Management Planning for information on 
how to develop an Invasive Species Strategy for the site. 
Whenever possible, and consistent with project scale and 
objectives, integrate the management of invasive species 
into standard wildlife habitat management practices. 

••••••••••••

BMP 7.1:  Provide training in identifiCation of loCally 
known invasive Plants and Pests to land 
Managers whose oBjeCtive is wildlife 
ManageMent. 

BMP 7.2:  select non-InvasIve sPecIes for seed mIxes 
and Plant Materials used in wildlife haBitat 
ProjeCts. (see also ChaPter 6: reforestation 
and revegetation.)

Considerations specific to wildlife management:

a.  Select native plant species whenever possible for 
habitat plantings.  

b.  Be a cautious consumer of new non-native species, 
whose invasive potential is currently unknown. For 
example, some non-native oak and hickory species are 
promoted for mast, but native genotypes may reduce 
the risk of introducing a potentially invasive new 
species.

c.  Do not plant invasive species. Be aware of invasive 
species that were promoted historically for wildlife 
habitat projects; examples include: autumn olive and 
non-native bush honeysuckles.

••••••••••••
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Tire tread packed with 
soil may carry invasive 
propagules.

Propagule  
(prŏp′ ə gyool)  
Any reproductive 

structure or part of an 
organism that can grow 

independently of its 
parent source. In plants, 
this may be a fruit, seed, 

bud, tuber, root, stem 
with rooting structures, 

or shoot. In forest insects, 
this may be an egg, 

larva, pupa or adult. In 
forest diseases, this may 

be a spore, mycelial 
fragment (similar to 

roots), or a fruiting body.

7

Considerations:

a.  To minimize movement of invasive species propagules, 
consider excluding infested areas from maintenance 
equipment travel corridors. 

b.  Carry out work under conditions that minimize the 
risk of spread, e.g., frozen ground, snow cover, seed/
propagule absence, etc. (See Figure 2 in Chapter 4 and 
Appendix G at http://council.wisconsinforestry.org/.)

c.  Clean equipment (See BMP 7.5) when moving from 
infested areas to non-infested areas to reduce the 
likelihood of spread.

••••••••••••

 BMP 7.7:  Consider the likely resPonse of invasive 
sPeCies or target sPeCies when PresCriBing 
aCtivities that result in soil disturBanCe or 
inCreased sunlight. 

Considerations for soil disturbance:

a.  Ground disturbance can uproot existing vegetation and 
expose soil, creating a seedbed where invasive plants 
may become established or expand their numbers.  
This may result in overwhelming competition for 
native vegetation and desirable trees.

b.  Before conducting tilling, installing plow lines for 
prescribed burning, or other activities that expose soil, 
consider the invasive plant species present on the site 
and the potential for other species to arrive. If there 
is a seedbank of invasive plants, or if seed-producing 
individuals are nearby, control measures may be 
warranted.

c.  Soil disturbance may be used as an invasive species 
control strategy in infested areas by depleting the 
seedbank and employing aggressive follow-up control 
measures.

d.  After a soil disturbance activity, encourage prompt 
regeneration of new trees or other desirable 
vegetation to rapidly close the time window during 
which conditions are favorable for invasive plant 
establishment.

e.  Retain native vegetation in and around the activity 
area to the extent possible (Clark 2003).

f.  After a soil-disturbing activity, monitor the area and 
treat new invasive plant infestations. 
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BMP 7.5:  PrIor to movIng equIPment onto and off of 
a ManageMent unit, sCraPe or Brush soil 
and deBris froM exterior surfaCes, to the 
extent PraCtiCal, to MiniMize the risk of 
transPorting ProPagules.

••••••••••••

Considerations:

a.  Foresters, landowners, and loggers may agree to 
additional cleaning methods.

b.  Preferred locations for cleaning equipment area are 
those where:

–  Monitoring can be conducted at a later date, 
perhaps in conjunction with post-harvest visits. 
(See Chapter 2: Elements of Invasive Species 
Management for guidance on monitoring for 
invasives.)

–  Equipment is unloaded and loaded.

–  Invasives are less likely to spread from cleaned 
equipment.

–  Invasive species are already established.

c.  Equipment with the ability to run fans in reverse 
should use this feature to clean air intakes. Fans and 
air intakes can harbor plant materials and insects. 
Reversing the fan direction and blowing loose material 
out of equipment before leaving a site can reduce the 
likelihood of moving species to another site. Heat 
exhausted from the engine when fans are reversed 
may kill some insects and plant parts.

d.  In areas where invasive species are present, it is a 
good practice to routinely remove soil, seeds, vegetative 
matter, or other debris from shoes, clothing, and tools. 

e.  To reduce need for equipment cleaning, carry out work 
under conditions that minimize the risk of spread, e.g., 
frozen ground, snow cover, seed/propagule absence, etc. 
(See Figure 2 in Chapter 4 and Appendix G at http://
council.wisconsinforestry.org/.)

BMP 7.6:  take stePs to MiniMize the MoveMent of 
InvasIve Plants, Insects, and dIseases to non-
infested areas during haBitat MaintenanCe 
aCtivities.
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Prescribed fire:

Prescribed fire is utilized 
in wildlife habitat 
management for a 
number of reasons: for 
invasive species control, 
site preparation for 
planting or seeding, 
land conversion to a 
historical fire regime, 
site maintenance (e.g., 
prairie grass burns) and 
for site composition 
management (e.g., 
limiting succession of 
oak woodland to maple/
basswood). See Chapter 
8: Fire Management 
for pertinent BMPs and 
considerations.
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Considerations for canopy manipulation:

Achieving forest wildlife habitat management objectives 
often requires opening the canopy. Some common timber 
harvest techniques that promote canopy opening include 
clearcuts, shelterwood cuts, patch cuts for wildlife openings, 
and increasing habitat edge. Many invasive plants, however, 
are stimulated when additional light becomes available and 
may gain pathways to forest interiors via establishment in 
openings or along edges.

g.  Consider conducting control treatments in advance of 
opening the canopy to reduce the impacts of invasive 
plant species that are present on-site or that hold 
potential for invasion.

h.  Consider deferring canopy openings altogether in a 
heavily infested or vulnerable area.

i.  Opening the canopy, sometimes combined with soil 
disturbance, may be used as an invasive species control 
strategy in infested areas by depleting the seedbank 
and employing aggressive follow-up control measures.

j.  After a canopy-opening activity, encourage prompt 
regeneration of new trees or other desirable 
vegetation to rapidly close the time window during 
which conditions are favorable for invasive plant 
establishment.

k.  Note that some tree foliage diseases are exacerbated by 
heavy canopy cover, such as anthracnose. 
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Prescribed fi re can control 
some invasives, but the 
activities associated 
with it can also spread 
invasives.

Due to the nature of wildfi re, it is recognized that restricting 
the spread of invasive species may not always be possible. 
Life safety, property, and resources shall remain the 
priorities (in that order) for wildfi re suppression. 

However, the management of invasive species should be 
integrated into standard prescribed fi re practices whenever 
consistent with project scale and objectives. 

Prescribed fi re is utilized in forestry practices for a number 
of reasons: invasive species control, site preparation for tree 
planting or direct seeding, land conversion to a historical fi re 
regime, site composition management (e.g. under burning in 
oak stands to set back red maple growth), and reducing fuel 
accumulations to prevent wildfi res. Prescribed fi re can be an 
effective and less costly management tool. 

When utilizing prescribed fi re for forest stewardship 
practices, consider the use of the Fire Effects Information 
System website (http://www.fs.fed.us/database/feis/). This 
website offers information regarding how various animal 
and plant species, including invasive plants, react to fi re. It 
also contains information regarding what intensity of fi re is 
best for the management of these species.

Another website that may be useful in deciding whether 
prescribed fi re is a viable management technique is the 
Nature Conservancy’s Global Invasive Species Team website 
(http://www.imapinvasives.org/GIST/ESA/index.html). The 
website features Invasive Plant Species Summaries which 
give information regarding the management of various 
invasive species.

••••••••••••

Pre-fi re, Pre-incident Training

BMP 8.1:  IncorPorate InvasIve sPecIes awareness, 
IdentIfIcatIon, and PreventIon educatIon Into 
fire training (e.g. fire effeCts and PresCriBed 
fire training).

Prescribed Fire

BMP 8.2:  avoid PlaCing fire Breaks in infestations of 
invasive sPeCies.

Always rely on 
trained personnel to 
plan and implement 
prescribed burns. 
Before conducting 
prescribed burns, obtain 
a burning permit from 
the Wisconsin dNR or 
your local municipal or 
township authorities. 
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Best 
Management
Practices

BMP 8.1:  Incorporate invasive species awareness, 
identifi cation, and prevention education into 
fi re training (e.g. fi re effects and prescribed fi re 
training).

BMP 8.2:  Avoid placing fi re breaks in infestations of 
invasive species.

BMP 8.3:  Incorporate invasive species considerations into 
the planning of prescribed burns. (See also 
Chapter 3: Management Planning.)

BMP 8.4:  Avoid spreading invasive seeds and other 
propagules from infested to non-infested areas 
during prescribed fi re activities. 

BMP 8.5:  Following a prescribed burn, rehabilitate soil 
disturbance related to burn activities, especially 
bladed or plowed fi relines, where invasive 
species establishment is likely. 

BMP 8.6:  When possible, avoid infestations when 
constructing fi re breaks. 

BMP 8.7:  Avoid spreading invasive seeds and other 
propagules from infested to non-infested areas 
during fi re fi ghting activities. 

BMP 8.8:  Following a wildfi re, rehabilitate soil disturbance 
related to suppression activities, especially 
bladed or plowed fi relines, where invasive 
species establishment is likely.
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Consider the response 
of invasives after a 
prescribed burn or 
wildfire.

note:  

BMP 4.4:  
Prior to moving 
equipment onto and off 
of an activity area, scrape 
or brush soil and debris 
from exterior surfaces, 
to the extent practical, 
to minimize the risk of 
transporting propagules.

8

Considerations:

a.  If an invasive species is present that is sensitive to fire, 
consider timing and conditions of the fire to maximize 
control. For example, burning buckthorn in early 
spring when plant carbohydrate stores are at their 
lowest may kill buckthorn seedlings and saplings or 
reduce resprouting vigor in older plants. 

b.  If an invasive species is present that is promoted by 
fire, consider a different management technique or 
plan follow up invasive control measures. For example, 
burns may stimulate the germination of buckthorn 
seeds. Follow up treatments (e.g. herbicide) should 
then be used to kill the established seedlings. Planning 
for this response and follow up can be used as a 
technique for depleting the seedbank of invasive plant 
seeds.

c.  See Appendix A for an overview of control methods and 
Appendix G at http://council.wisconsinforestry.org/ for 
a list of highly invasive plant species.

BMP 8.4:  avoid sPreading invasive seeds and other 
ProPagules from Infested to non-Infested 
areas during PresCriBed fire aCtivities. 

••••••••••••

a.  Do not move equipment from a burn unit that has 
invasive species to an area that is free of invasive 
species unless the equipment has been cleaned.

b.  A thorough cleaning of equipment at the end of the 
burn day will minimize spread.

c.  Maintain an invasive-free equipment staging area and 
cleaning area, for example, by cleaning equipment on 
a non-porous surface like blacktop or on a filter pad to 
collect debris removed from vehicles. 

d.  To prevent the spread of aquatic invasives, avoid 
moving water from one waterbody to another. For 
example, any equipment that draws water from 
one waterbody should not be drained into another 
waterbody. As part of general maintenance, equipment, 
such as portable pumps and hoses, should be flushed 
and run with clean water between uses. Also, 
waterbodies with particularly virulent diseases (e.g. 
Viral Hemorrhagic Septicemia) should be excluded 
from use during fire operations. 
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Considerations:

a.  Preplanning:  

–  Conduct a property survey for invasive plant 
species in and outside of the burn unit near the 
planned fire break.

–  Incorporate invasive species information into pre 
prescribed burn briefings.

–  Before moving equipment from the maintenance 
building/garage to the burn site remove invasive 
species and their propagules.

b.  Location: 

–  Fire break construction (by mowing, plowing, or 
hand line) can spread invasives. 

–  Locate fire breaks to limit the potential to spread 
invasive species.

–  If invasive species are present that are damaged 
or killed by fire, incorporate the area of infestation 
into the burn unit when feasible. 

–  If invasive species are present that are promoted by 
fire, exclude the area of infestation from the burn 
unit when feasible. 

c.  Fire break type:

–  Utilize existing natural and man-made breaks 
(lakes, streams, roads, trails, etc.) when possible.

–  If invasive species are present consider utilizing 
a fire break type that restricts the spread of the 
infestation (i.e. mowed vs. mineral soil).

d.  Construction:

–  Time the mowing of fire breaks to avoid the spread 
of invasive species. For example, mow before plants 
have seed heads. 

–  Construct firebreaks only deep enough and  
wide enough to control the spread of the fire 
(Wisconsin DNR 2003).

BMP 8.3:  IncorPorate InvasIve sPecIes consIderatIons 
into the Planning of PresCriBed Burns. (see 
also ChaPter 3: ManageMent Planning.)
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Avoid infestations when 
constructing fire breaks.

note:  

BMP 4.4:  
Prior to moving 
equipment onto and off 
of an activity area, scrape 
or brush soil and debris 
from exterior surfaces, 
to the extent practical, 
to minimize the risk of 
transporting propagules.

note: 

BMP 6.2:  
Revegetate or reforest as 

quickly as feasible after 
site disturbance. 

BMP 6.3:  
When consistent with 

site conditions and 
goals, allow natural 
revegetation of the 

ground layer to occur. 
If seeding or planting is 

necessary to minimize 
the threat of highly 
damaging invasive 

species from spreading, 
use native seed or non-
invasive cover crops for 

revegetation.
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e.  Post-burn, monitor activity areas, staging areas, 
access routes, and equipment cleaning areas for new 
infestations (Wisconsin DNR 2003).

BMP 8.5:  following a PresCriBed Burn, rehaBilitate 
soIl dIsturbance related to burn actIvItIes, 
esPeCially Bladed or Plowed firelines, where 
invasive sPeCies estaBlishMent is likely. 

 

••••••••••••

Considerations:

a.  Revegetate firelines in areas that are most likely to be 
colonized by invasive species (e.g. areas that are near 
existing populations of invasive species). 

b.  Limit soil disturbance during break rehabilitation. 

c.  Rehabilitation of firelines can prevent the use 
of fireline corridors as illegal motorized vehicle 
travelways. Place sufficient sod, downed trees, root 
wads, and boulders to block access by motorized 
vehicles and to slow the flow of water, both of which 
may carry seeds of invasive plants. 

Wildfire Suppression

BMP 8.6:  when PossiBle, avoid infestations when 
ConstruCting fire Breaks. 

 
There are two methods to attacking a wildfire: direct 
attack and indirect attack. In the direct attack method 
firefighters build a fire break directly along the edge of the 
wildfire. It is understood that direct attack prevents the 
decision of where to place the fire line in conjunction with 
areas that have, or do not have, invasive species present. In 
the indirect attack method firefighters build a fire break 
at a safe distance away from the fire and burn the area 
between the fire break and the fire to remove fuel.
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Considerations for Indirect attack:

a.  Location: 

–  Fire break construction (by mowing, plowing, or 
hand line) can spread invasives. 

–  Locate fire breaks to limit the potential to spread 
invasive species.

–  If invasive species are present that are damaged 
or killed by fire, incorporate the area of infestation 
into the burn unit when feasible. 

–  If invasive species are present that are promoted by 
fire, exclude the area of infestation from the burn 
unit when feasible. 

b. Fire break type:

–  Utilize existing natural and man-made fire breaks 
(lakes, streams, roads, trails, etc.) when possible. 

c. Construction:

–  Construct firebreaks only deep enough and  
wide enough to control the spread of the fire 
(Wisconsin DNR 2003).

BMP 8.7:  avoid sPreading invasive seeds and other 
ProPagules from Infested to non-Infested 
areas during fire fighting aCtivities. 

••••••••••••

Considerations:

a.  When feasible, do not move equipment from a burn 
unit that has invasive species to an area that is free 
of invasive species unless the equipment has been 
cleaned.

b.  A thorough cleaning of equipment at the end of the 
burn day will minimize spread.

c.  Maintain an invasive-free equipment staging area and 
cleaning area, for example, by cleaning equipment on 
a non-porous surface like blacktop or on a filter pad to 
collect debris removed from vehicles. 
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note: 

BMP 6.2: 
Revegetate or reforest as 

quickly as feasible after 
site disturbance. 

BMP 6.3:
When consistent with 

site conditions and 
goals, allow natural 
revegetation of the 

ground layer to occur. 
If seeding or planting is 

necessary to minimize 
the threat of highly 
damaging invasive 

species from spreading, 
use native seed or non-
invasive cover crops for 

revegetation.
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d.  To prevent the spread of aquatic invasives, avoid 
moving water from one waterbody to another. For 
example, any equipment that draws water from 
one waterbody should not be drained into another 
waterbody. As part of general maintenance, equipment, 
such as portable pumps and hoses, should be fl ushed 
and run with clean water between uses. Also consider 
excluding waterbodies with particularly virulent 
diseases (e.g. Viral Hemorrhagic Septicemia) from use 
during fi re operations. 

e.  Post-burn, monitor activity areas, staging areas, 
access routes, and equipment cleaning areas for new 
infestations (Wisconsin DNR 2003).

BMP 8.8:  following a wildfire, rehaBilitate soil 
dIsturbance related to suPPressIon actIvItIes, 
esPeCially Bladed or Plowed firelines, where 
invasive sPeCies estaBlishMent is likely.

••••••••••••

Considerations:

a.  Invasive species that establish a seed source in fi relines 
can spread into adjacent areas (Merriam et al. 2006).

b.  Revegetate fi relines in areas that are most likely to be 
colonized by invasive species (i.e. areas that are near 
existing populations of invasive species). 

c.  Rehabilitation of fi relines can prevent the use 
of fi reline corridors as illegal motorized vehicle 
travelways. Place suffi cient sod, downed trees, root 
wads, and boulders to block access by motorized 
vehicles and to slow the fl ow of water, both of which 
may carry seeds of invasive plants. 

d.  Limit soil disturbance during break rehabilitation. 

THE WISCoNSIN dEPARTMENT oF NATuRAL RESouRCES, dIVISIoN 
oF FoRESTRy doES NoT HAVE SPECIFIC STATuToRy AuTHoRITy To 
REHABILITATE PRIVATE LANdS WHERE THEy HAVE dISTuRBEd SoILS 
AS A RESuLT oF THEIR SuPPRESSIoN ACTIoNS. MoREoVER THERE IS A 
CoNSTITuTIoNAL PRoHIBITIoN oN WoRKS oF INTERNAL IMPRoVEMENT 
THAT EFFECTIVELy PREVENTS FIRE REHABILITATIoN oN PRIVATE LANdS 
(ARTICLE VIII, SECTIoN 10, WISCoNSIN CoNSTITuTIoN). 
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Be aware of all state and 
federal quarantine rules 
related to transportation 
of regulated articles out 
of a quarantined area.

9

Long-range Transport

Movement of invasive species occurs naturally in a wide 
variety of ways. Some species of plants, insects, and fungi 
have very small reproductive propagules that can be moved 
long distances by wind without the infl uence of human 
activity. There are however, some invasive species that do 
not move long distances on their own including emerald ash 
borer, sirex wood wasp, Asian longhorned beetle and oriental 
bittersweet.

Regulatory Considerations

••••••••••••

It is a violation of state and federal laws to transport 
designated regulated articles outside of a quarantined area. 
USDA Animal Plant Health Inspection Service (APHIS) 
and the Department of Agriculture, Trade and Consumer 
Protection (DATCP) are responsible for designating the 
quarantined area and determining what materials will be 
regulated. Movement of regulated articles may be allowed 
under certain circumstances; details of exceptions are 
provided in a compliance agreement, which is issued by 
USDA APHIS.

BMP 9.1:  Prior to truCking, iMPleMent Mitigation 
strategies to reduCe the risk of transPorting 
highly daMaging invasive inseCt and disease 
sPeCies when Present, to the extent PraCtiCal.

Considerations: 

a.  This BMP does not include invasive plant species.

b.  Practical mitigation strategies to minimize the risk 
of transporting highly damaging invasive species 
should be discussed during the planning process and 
considered for inclusion in the management plans, 
prescriptions, timber sale prospecti, and contract 
language. 

c.  Mitigation activities should focus on site- and threat-
specifi c activities that reduce the risk of transporting 
invasive species.

 Transport of Woody Material Chapter 9 55

transPort 
of woody 
materIal

Best 
Management
Practices

BMP 9.1:  Prior to trucking, implement mitigation 
strategies to reduce the risk of transporting 
highly damaging invasive insect and disease 
species when present, to the extent practical.

9

Best 
Management
Practices

BMP 9.1:  Prior to trucking, implement mitigation 
strategies to reduce the risk of transporting 
highly damaging invasive insect and disease 
species when present, to the extent practical.

9



transPort 
of woody 
materIal

9

d.  Examples of mitigation strategies are listed in Table 
2. Strategies for a particular invasive species may 
be appropriate for application on a broad-scale, for a 
specifi c site only or not at all.  

e.  Effectively reducing the risk of transporting invasive 
species requires the cooperation of foresters, 
landowners, loggers, and purchasers of raw products.

f.  Mitigation strategies begin in the planning phases and 
include numerous steps: scouting (BMP 3.2), planning 
of invasive species management strategies (BMP 3.4), 
training in identifi cation of invasive species (BMP 4.1), 
and timing of control treatments (BMP 4.2). 

Invasive Species Possible Mitigation Strategies

Conifer bark beetles If harvesting conifers during April-September, 
(Ips spp.)   transport conifer logs away from the residual 

conifer stand within four weeks of harvest to 
avoid the build-up of bark beetle populations 
in the freshly cut log and reinfestation of the 
residual stand.

Annosum root rot  If working in a stand of conifers known to be
(Heterobasidion annosum)  infected with Annosum root rot, leave infested 

material on the site to limit the movement of 
disease. This material is typically dying or in a 
state of decline.

oak wilt  oak trees that have been killed from oak wilt
(Ceratocystis fagacearum)  will produce an infectious spore stage the spring 

or summer of the year following death.  This 
“infectious material” can be the source of a new 
introduction of oak wilt.  

   oak that is killed by oak wilt and may still 
produce the infectious spore stage should not be 
transported into counties where oak wilt has not 
been confi rmed.    

   If transporting oak that could produce a spore 
stage (infectious material), consider either 
utilizing (removing bark and jacket wood) from 
infected trees before spores can be formed 
(spring of year following death) or leaving 
recently-killed trees on site.  

   oak trees killed from oak wilt that have loose 
or sloughing bark are not infectious and do not 
require any special treatment.
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aPPendIx a: brief overview of control methods
Manual control techniques include activities such as hand-pulling, digging, 
fl ooding, mulching, burning, removal of alternate hosts, and manual destruction or 
removal of nests, egg masses or other life stages. These techniques work best on small 
populations or in areas where chemicals or motorized equipment cannot be used. 
Manual control efforts must be persistent and several treatments may be needed to 
reduce or eliminate the target population. If infestations are too pervasive, manual 
control may become labor intensive and thus not economically feasible.

Mechanical control techniques include hoeing, cutting, girdling, tilling, mowing, 
chopping and constructing barriers using tools or machines. These techniques are 
most useful in areas with large infestations where terrain does not create safety or 
equipment issues. Repeated mowing or cutting of invasive plants can weaken the 
population by depleting root reserves and preventing fl owering; however, mechanical 
control is typically most effective when used in conjunction with herbicide treatments. 
If infestations are small, the cost of mechanical control is usually relatively low, and 
when combined with other treatments it can be very effective. However, cutting large 
populations of woody invasive plants can become labor and resource intensive. 

Chemical control refers to the use of pesticides, and for all practical purposes, 
some invasive organisms cannot be controlled without the use of pesticides. There 
are many kinds of herbicides, insecticides, and fungicides, and not all of them will 
be appropriate for every situation. The choice of pesticide depends on the target 
population, stage of growth, the presence of desirable species that may be affected, 
the proximity of water resources and environmental conditions. Additionally, there 
may be some areas where chemical control is inappropriate, for example if rare 
species are present. Pesticides must always be applied in accordance with the label. 
Landowners should possess the proper equipment and the knowledge to safely apply 
chemicals or hire a licensed applicator. Proper personal protection gear should be 
used, and materials to contain spills should be kept close by. Major invasive plant 
infestations may require complete stand removal, using herbicides to remove the 
invasives after harvest, and establishing a plantation of native tree species.

Biological control refers to the use of animals, fungi, or diseases to control invasive 
populations. Control organisms usually come from the native range of the target 
species, and require a period of study to ensure that they will remain specifi c to 
the target population, and will not harm native species, crops, or other ornamental 
species. Biological control typically does not eliminate the invasive species, and 
usually takes several years to show results. However, biological control has been 
effective for some species. Examples include the Galerucella beetle which has been 
used with some success to control the European perennial purple loosestrife (Lythrum 
salicaria), and two species of parasitic wasp (Agathis pumila and Chrysocharis 
laricinellae) which were introduced to control larch casebearer (Coleophora laricella) 
infestations in tamarack.
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aPPendIx b: regulations
Invasive Plant Statutes and Codes

Wisconsin Statutes  http://www.legis.state.wi.us/rsb/stats.html  
See left navigation area to search for a specific Statute in the website’s Infobase or go 
to a Statute Chapter.

15.34 Department of natural resources; creation.  
15.347 Same; councils. 
(18) INVASIVE SPECIES COUNCIL  
History:  1973 c.74; 1991 a.316; 2001 a.16.

23.22 Invasive species.  
Cross Reference: See also ch. NR 198, Wis. adm. code. 
History: 2001 a. 109 ss. 72t, 72xd; 2003 a. 33.

23.235 Nuisance weeds.   
History: 1987 a. 41; 1999 a. 150 s. 616; Stats. 1999 s. 23.235; 2001 a. 16; 2001 109 
ss. 72td to 72wj.

26.02 Council on forestry.  
History: 2001 a. 109.

28.04 Management of state forests.  
History: 1995 a. 257. 
Cross Reference: See also ch. NR 44 and s. NR 1.24, Wis. adm. code.

66.0407 Noxious weeds.  
History: 1975 c. 394 s. 12; 1975 c. 421; Stats. 1975 s. 66.96; 1983 a. 112, 189; 1989 
a. 56 s. 258; 1991 a. 39, 316; 1997 a. 287; 1999 a. 150 ss. 617 to 619; Stats. 1999 s. 
66.0407.

94.38 Agricultural and vegetable seeds; definitions. 
History: 1975 c. 39, 308; 1983 a. 189; 1985 a. 138; 1993  
a. 112.

94.39 Seed labeling requirements.  
History:  1975 c. 39, 308; 1985 a. 138.

94.41 Prohibitions.  
History:  1973 c. 194, 195; 1985 a. 138; 1993 a. 492.

94.45 Powers and authority of the department [Department of Agriculture].  
History: 1975 c. 39, 308; 1983 a. 189 s. 329 (20). 
Cross Reference: See also ch. ATCP 20, Wis. adm. code.

Administrative Code  http://www.legis.state.wi.us/rsb/code.htm  See left navigation area 
to search for a specific Statute in the website’s Infobase or go to a Code Chapter (look 
under “NR Natural Resources”.)  http://www.legis.state.wi.us/rsb/code/codtoc.html

NR 150.025 Policy.  
History: Register, February, 1981, No. 302, eff. 3-1-81; renum. (2) (g) and (h) to be 
(2) (h) and (i), cr. (2) (g), Register, February, 1984, No. 338, eff. 3-1-84; am. (2) (e), 
Register, January, 1987, No. 373, eff. 2-1-87.

NR 1.211 Cooperative forestry policy.  
History: Cr. Register, July, 1989, No. 403, eff. 8-1-89.
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Cultural Control is the manipulation of forest structure and composition to 
control invasive species or the alteration of the stand so that effects will be limited if 
invasion occurs. Trees that are potentially susceptible host species can be reduced as 
a component of the stand, thus limiting population outbreaks of insects and disease-
causing organisms. Alternately, species that are resistant to invasive insects and 
diseases may be planted instead of nonresistant species. Other examples of cultural 
control activities include maintaining a level of canopy closure that impedes shade 
intolerant invasive species, or developing advanced regeneration that can compete 
with invasive plants before removing the overstory. For drastically disturbed sites, 
cultural control may include the replacement or restoration of the plant community 
through cultivation—cutting, tilling, re-seeding, fertilizing, and irrigating—to reduce 
the weed seed bank prior to planting desirable species and prevent or reduce future 
weed infestations. 

 

58 Appendix A Brief overview of Control Methods

a
p

p
e
n

d
ix

 B
a

p
p

e
n

d
ix

 a



aPPendIx c: resources

1. Invasive Plants (See also All Invasives):

Center for Invasive Plant Management (CIPM).  http://www.weedcenter.org  This 
web site provides information on invasive plant identification, biology, and impacts of 
invasive species. It also includes links to a resource guide, weed control methods, and 
invasive plant management online textbook. 

Great Lakes Indian Fish and Wildlife Commission (GLIFWC)—Exotic Plant 
Information Center.  http://www.glifwc.org/invasives/  This site features a searchable 
database of invasive species accounts. It also provides distribution maps, educational 
materials, and a slide library.

Invasive Plants Association of Wisconsin (IPAW).  http://www.ipaw.org  The mission 
of IPAW is to promote better stewardship of the natural resources of Wisconsin 
by advancing the understanding of invasive plants and encouraging the control of 
their spread. Their web site offers a photo gallery, invasive species list, educational 
resources, news and events, and more.

Midwest Invasive Plant Network (MIPN).  http://www.mipn.org/  This organization’s 
mission is to reduce the impact of invasive plant species in the Midwest. The web site 
provides information on prevention, early detection and rapid response, control and 
management, education, research, and more.  

Plant Conservation Alliance (PCA)—Weeds Gone Wild, Alien Plant Invaders of 
Natural Areas.  http://www.nps.gov/plants/alien/  This web site provides a list of 
invasive plants in the US, background information on the threats and impacts of 
invasive species, fact sheets, and relevant links. 

The Nature Conservancy (TNC)—Invasive Species Plant Summaries.  http://www.
imapinvasives.org/GIST/ESA/index.html  Elemental Stewardship Abstracts are 
no longer maintained but still provide good information on invasive plants. 

University of Wisconsin-Green Bay Herbarium—Invasive Plants of Wisconsin.   
http://www.uwgb.edu/biodiversity/herbarium/invasive species/invasive plants01.htm  
The site includes photos, description and distribution maps of invasive plants.

University of Wisconsin Herbarium.  http://www.botany.wisc.edu/wisflora  The 
Herbarium’s web site is fully searchable for Wisconsin’s vascular plant species. It 
includes photos, habitat information, distribution maps, and herbarium specimen data.
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NR 40 Invasive species identification, classification and control.  
History: CR 08−074: Cr. Register, August, 2009, No. 644, eff. 9−1−09. 

NR 44.04 Master plan development, adoption and public involvement. 
History: Cr. Register, August, 1996, No. 488, eff. 9–1–96.

Insects and Diseases Statutes

Wisconsin Statutes  http://www.legis.state.wi.us/rsb/stats.html 
See left navigation area to search for a specific Statute in the website’s Infobase or go 
to a Statute Chapter:  http://www.legis.state.wi.us/rsb/Statutes.html

Wisconsin Statutes that apply to the Wisconsin DNR:

26.30 Forest insects and diseases; department jurisdiction; procedure. 
History: 1977 c. 29 s. 1650m (1); 1979 c. 32 s. 92 (9); 1979 c. 110 s. 60 (11); 1983 a. 189; 1985 
a. 13; 1991 a. 316; 2003 a. 33, 57. 
Cross Reference: See also s. NR 47.910, Wis. adm. code.

Wisconsin Statutes that apply to the Department of Agriculture, Trade and Consumer 
Protection (WDATCP):

94.01 Plant inspection and pest control authority.  
History:  1975 c. 394 s. 18; Stats. 1975 s. 94.01.  
Cross Reference:  See also ch. ATCP 21, Wis. adm. code.

94.02 Abatement of pests.  
History:  1975 c. 394ss. 5, 19; 1975 c. 421; Stats. 1975 s. 94.02; 1977 c. 418;  
1981 c.20.

94.03 Shipment of pests and biological control agents; permits.  
History:  1975 c. 394 ss. 6, 17; 1983 a. 189 s. 329 (20).

94.10 Nursery stock; inspection and licensing.  
History:  1975 c. 394 ss. 20, 22; 1975 c. 421; Stats. 1975 s. 94.10; 1983 a. 189; 1989 
a. 31; 1993 a. 16; 1995 a.  27; 1999 a.9.

94.685 Pesticides; licensing of dealers and distributors of restricted-use 
pesticides.         
History:  1987 a. 27; 1991 a. 269; 1993 a. 16, 490; 1997 a. 27.  
Cross Reference:  See also chs. ATCP29, 30, and 31 and ss. ATCP 160.19 and 
160.21, Wis. adm. code.

94.69 Pesticides; rules.  
History:  1975 c. 94s. 91 (10); 1977 c. 106; 1983 a.  410; 1997 a.  27,  237.  
Cross-reference:  See s. 94.709 for prohibition of use of DDT and exceptions to 
the prohibition.  
Cross Reference:  See also chs. ATCP 29, 30, and  31 and ss. ATCP 160.19 and 
160.21, Wis. adm. code.

Wisconsin Statutes that apply to both the Department of Agriculture, Trade and 
Consumer Protection (DATCP) and the Wisconsin DNR:

146.60 Notice of release of genetically engineered organisms into the 
environment.  
History:  1989 a. 15; 1993 a.  213; 1995 a. 27 s. 9126 (19); 1997 a. 283; 2001 a. 109.
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The Exotic Forest Pest Information System for North America.  http://spfnic.fs.fed.
us/exfor/index.cfm  This web site contains a database of invasive insects, mites, and 
diseases with background information for each pest. 

USDA Animal Plant Health Inspection Service (APHIS).  http://www.aphis.usda.gov/
plant_health/  APHIS safeguards agriculture and natural resources from the risks 
associated with the entry, establishment, or spread of animal and plant pests. The 
site has links to information on specific plant pests, pest detection and identification 
information, and plant protection and quarantine manuals. 

USDA Forest Service—North Central Research Station: Emerging Forest Insect Pests.  
http://www.ncrs.fs.fed.us/4501/focus/emerging  pests/ The North Central Research 
Station web site provides information on exotic forest insects, describes current 
research, and features publications and maps for a 20-state region spanning the 
Midwest and Northeast.

Wisconsin Gypsy Moth.  http://www.gypsymoth.wi.gov/  The Wisconsin Gypsy Moth 
site has information on predicting defoliation, management options, identification, 
and life cycle and includes the phone number for the Gypsy Moth Information Line.

Wisconsin’s Emerald Ash Borer Resource.  http://emeraldashborer.wi.gov/  This site 
includes information on surveys, detection, and management, and includes an e-mail 
address and phone number to report suspected infestations.

4. Invasive Insect and Disease Lists:

The Nature Conservancy (TNC)—Invasive Species Initiative Regional List of Pests, 
2004 (scroll down to Midwest region, but note that this covers from MI to ND, south  
to TX).  http://www.invasive.org/gist/products/gallery/regionlist.html

USDA Forest Service—Invasive Species Program Web pages.  http://www.fs.fed.us/
invasivespecies/speciesprofiles/index.shtml 

USDA Forest Service—North Central Research Station.  http://www.ncrs.fs.fed.
us/4501/focus/emerging pests/

Wisconsin DNR—Forest Health Protection Unit Annual Report: Forest Health 
Conditions in Wisconsin, 2005.  http://dnr.wi.gov/org/land/forestry/fh/pdf/
AnnualReport2005.pdf

Wisconsin DNR—Invasive Species Identification, Classification and Control Rule – 
NR 40.  http://dnr.wi.gov/invasives/classification/

5. All Invasives:

National Invasive Species Council’s Definition of Invasive Species. http://www.
invasivespeciesinfo.gov/docs/council/isacdef.pdf  

National Invasive Species Management Plan.  http://www.invasivespeciesinfo.gov/
council/nmp.shtml
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University of Wisconsin-Steven Point Freckmann Herbarium.  http://wisplants.uwsp.
edu/VascularPlants.html  This web site is searchable for Wisconsin’s vascular plants 
species. It includes photos, habitat information, and distribution maps.

2. Invasive Plant Lists:

Chequamegon-Nicolet National Forest—Invasive Plants of Immediate Concern.   
http://www.fs.fed.us/r9/cnnf/natres/nnis/species list.html  

Invasive Plant Association of Wisconsin (IPAW)—Working List of Invasive Plants in 
Natural Plant Communities and Wild Areas of the State.  http://www.ipaw.org/list/
list1.htm?n0 

USDA Forest Service—Invasive Plants Field and Reference Guide: An Ecological 
Perspective of Plant Invaders of Forests and Woodlands.  http://www.na.fs.fed.us/pubs/
misc/ip/ip_field_guide.pdf

USDA PLANTS Database—Invasive and Noxious Weeds.  http://plants.usda.gov/java/
noxiousDriver  This database provides information about the vascular plants, mosses, 
liverworts, hornworts, and lichens of the US, including invasive plants. It includes 
species distribution, characteristics, species abstracts, images, references and links to 
more information.

Wisconsin DNR—Invasive Plant Species.  http://dnr.wi.gov/invasives/plants.asp

Wisconsin DNR—Program Feasibility Study: Invasive Plants in Forests Plants 
Currently a Problem in Wisconsin’s Forests (p.6-12).  http://dnr.wi.gov/org/land/
forestry/Publications/pdf/InvasivePlantStudy.pdf

Wisconsin DNR—Invasive Species Identification, Classification and Control Rule – NR 
40.  http://dnr.wi.gov/invasives/classification/

Wisconsin DNR—Target Invasive Plants of the Future.  http://dnr.wi.gov/invasives/
futureplants/target.htm

3. Invasive Insects and Diseases (See also All Invasives):

Department of Agriculture Trade and Consumer Protection (DATCP).  http://www.datcp.
state.wi.us/core/insectspesticides/insectspesticides.jsp  DATCP is responsible for the 
prevention, introduction and spread of plant pests. This web page provides information 
on specific pests, rules, firewood restrictions, and firewood dealer certification. 

Department of Agriculture Trade and Consumer Protection (DACTP)—Wisconsin Pest 
Bulletin. http://pestbulletin.wi.gov/index.jsp  The most relevant links are: Nursery 
and Forest, Exotic Pest of the Week, and DATCP Contacts. 

Emerald Ash Borer: What you need to know.  http://www.emeraldashborer.info/   
This web site is part of a multi-state effort to provide the latest information about 
EAB to the public. 

National Agricultural Pest Information System (NAPIS)—Pest Tracker.  http://ceris.
purdue.edu/napis/  This web site has links to state information, pest information, 
survey maps and publications. Information presented here is derived, in part, 
from the National Agricultural Pest Information System (NAPIS), an agricultural 
pest tracking and database sponsored by the USDA Animal and Plant Health 
Inspection Service (APHIS) and Plant Protection and Quarantine (PPQ) Cooperative 
Agricultural Pest Survey, (CAPS). 
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Shaw Nature Reserve Native Landscaping Manual—Chapter Three-Control and 
Identification of Invasive Species: A Management Guide for Missouri  http://www.
shawnature.org/nativeland/NativeLandscapingManual/ChapterThree.aspx  This 
manual describes mechanical and chemical control methods and revegetation. 
Includes good photos that illustrate management.

The Nature Conservancy (TNC)—Weed Control Methods Handbook: Tools and 
Techniques for Use in Natural Areas.  http://www.invasive.org/gist/handbook.html  
The handbook provides detailed information on the use of manual and mechanical 
techniques, grazing, prescribed fire, biocontrol, and herbicides for use in controlling 
invasive species in natural areas. 

USDA Forest Service—Invasive Species Program, Control and Management.   
http://www.fs.fed.us/invasivespecies/controlmgmt/index.shtml  This page provides 
links for more information on research, management planning, forest service 
activities, and pest-specific control and management.

US DA Forest Service—Dangerous Travelers: Controlling Invasive Plants along 
America’s Roadsides (Video).  http://www.fs.fed.us/invasivespecies/  The video outlines 
the best management practices that road crews should be following in their day-
to-day operations. This is the first in a series on “Best Management Practices for 
Invasive Species Prevention.” The video can also be ordered on DVD by contacting: 
USDA Forest Service; San Dimas Technology and Development Center; 444 East 
Bonita Avenue; San Dimas, CA 91773; (909) 599-1267

7. Cooperative Weed Management Areas (CWMAs):

A Cooperative Weed Management Area is a partnership of federal, state, and local 
government agencies; tribes; individuals; and other interested groups that manage 
invasive plants in a defined geographic area. CWMAs are local organizations that 
provide a mechanism for sharing invasive plant management resources across 
jurisdictional boundaries in order to achieve widespread invasive plant prevention 
and control. CWMAs operate under a formal agreement to ensure long-term, on-
going resource-sharing and collaboration.   

  •   Midwest Invasive Plant Network  http://mipn.org/cwma.html   
Local Midwest resources for starting a CWMA.  

  •   Invasive Plant Association of Wisconsin  www.ipaw.org   
The most up-to-date list of CWMAs in Wisconsin.  

  •   Center for Invasive Plant Management  www.weedcenter.org   
Information and resources on how to start a CWMA.

8. Biocontrol:

Cornell University—Biological Control: A Guide to Natural Enemies in North 
America.  http://www.nysaes.cornell.edu/ent/biocontrol/  This web site provides 
photographs and descriptions of biocontrol agents of insect, disease and weed pests  
in North America. 

Invasive Plants of the Eastern U S—Biological Control of Invasive Plants in the 
Eastern United States. (USDA Forest Service Publication FHTET-2002-04, 413 p.)  
http://www.invasive.org/eastern/biocontrol  This web site serves as a reference guide 
for field workers and land managers concerning the historical and current status of 
the biological control of select invasive plants in the eastern United States. 

 Resources Appendix C 65

The Nature Conservancy (TNC)—Global Invasive Species Team.  http://tncweeds.
ucdavis.edu  This web site is no longer maintained by the Nature Conservancy but 
it is archived on various other web sites. It provides many resources designed to 
help conservationists deal most effectively with invasive species. It provides links 
to an introduction on invasive species management, planning and strategy, control 
methods, photo archive and more.

USDA Forest Service—Invasive Species Program.  http://www.fs.fed.us/invasivespecies  
This web site serves as a portal to Forest Service invasive species information and related 
management and research activities across the agency and with partners. The program’s 
goal is to reduce, minimize, or eliminate the potential for introduction, establishment, 
spread, and impact of invasive species across all landscapes and ownerships.  

Wisconsin Council on Invasive Species.  http://dnr.wi.gov/invasives/iscouncil.htm  This 
site includes a link to the comprehensive state management plan.

Wisconsin DNR.  http://dnr.wi.gov/invasives  The Invasive Species web page provides 
links to invasive species information including a photo gallery, complete plant 
and animal invasive species lists, and information on managing invasive species 
populations.

6. General Invasive Plant Management:

Center for Invasive Plant Management (CIPM)—Weed Control Methods.  http://www.
weedcenter.org/management/control.htm  The Weed Control Methods web page 
offers information and links on the following control techniques: biocontrol, grazing, 
herbicides, mechanical and prescribed burning. 

Department of Conservation and Natural Resources Invasive Exotic Plant  
Tutorial for Natural Land Managers. Invasive Exotic Plants in Pennsylvania List.   
http://www.dcnr.state.pa.us/forestry/invasivetutorial/List.htm  Although this site is 
for Pennsylvania most of the species featured are also invasive in Wisconsin. The site 
provides links to fact sheets and management and control recommendations.

Garlic mustard (Alliaria petiolata)—Guide for identifying and controlling.   
http://www.for-wild.org/download/garlicmustard.pdf 

Illinois Nature Preserve Management Guidelines.  http://dnr.state.il.us/INPC/
Management guidelines.htm  The information presented gives guidance to 
landowners, managers, custodians and stewards of sites in the Illinois Nature 
Preserve Programs on control methods for common invasives. 

Invasive Plants of the Upper Midwest by Elizabeth J. Czarapata. This book is a 
comprehensive, fully-illustrated guide to the identification and control of invasive 
plant species. Available for purchase at  www.ipaw.org.  

Plant Conservation Alliance (PCA)—Alien Plant Invaders of Natural Areas.  http://
www.nps.gov/plants/alien/factmain.htm  This web site features illustrated, easy-
to-read fact sheets on select invasive plants with native ranges; plant descriptions; 
ecological threats; US distributions and habitats; background of introductions; plant 
reproduction and dispersal; management approaches; alternative native plants; and 
other useful information.
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12. Early Detection and Rapid Response:

iMapInvasives: Geotracking invasive exotic species.  http://imapinvasives.org/index.
html  A consortium developed an on-line GIS-based invasive species mapping tool 
designed to aid in Early Detection and Rapid Response efforts. The site allows one to 
display maps and query by invasive species or contributing organization. Currently 
the site has only sample plant data for the state of New York. Long-term goals for the 
site include seeking participation of additional states and/or provinces. 

National Biological Information Infrastructure (NBII)—National Framework 
for Early Detection, Rapid Assessment, and Rapid Response to Invasive 
Species.  http://159.189.176.5/portal/community/Communities/Ecological Topics/
Invasive Species/Early Detection, Rapid Response (EDRR)/  This framework 
includes seven main components: 1) identification and validation, 2) reporting, 3) 
expert verification, 4) occurrence databases, 5) rapid assessment, 6) planning, 7) 
rapid response.

The North American Weed Management Association.  http://www.nawma.org/  The 
North American Weed Association has developed a data collection standard for 
invasive plant monitoring in the western United States and it has been adopted by 
several federal agencies, including US Forest Service and the National Park Service. 
At the home page, scroll down to “Mapping Standards” link.

USDA Forest Service—The Early Warning System for Forest Health Threats in the 
United States.  http://www.fs.fed.us/foresthealth/publications/EWS final draft.pdf  
This is a monitoring framework for early detection and response to environmental 
threats (e.g., insects, diseases, invasive species, and fire) to forest lands. The 
framework is based on the following steps: 1) identify potential threats, 2) detect 
actual threats, 3) assess impacts, and 4) respond.

Wisconsin DNR/ University of Wisconsin-Madison Herbarium—Invasive Plants 
of the Future.  http://dnr.wi.gov/invasives/futureplants/  This monitoring and early 
reporting project has three main goals: 1) identify and report populations of high-
risk early-stage target weed species in Wisconsin; 2) eliminate or contain those 
populations before they spread; and 3) coordinate long-term monitoring of occurrence 
sites. All land managers are encouraged to participate in this program. 

13. Prioritizing Management:

Animal and Plant Health Inspection Service (APHIS)—Weed-Initiated Pest Risk Guidelines 
for Qualitative Assessments.  http://www.aphis.usda.gov/plant health/plant pest info/
weeds/downloads/wra.pdf  This document provides a template for conducting pest risk 
analysis: initiating the process by identifying a pest that may qualify as a quarantined 
pest, and/or pathways that may allow introduction or spread of a quarantine pest; and 
assessing pest risk (determining which pests are quarantine pests, characterized in terms 
of likelihood of entry, establishment, spread, and economic importance.)  

NatureServe—An Invasive Species Assessment Protocol: Evaluating Non-Native 
Plants for Their Impacts on Biodiversity.  http://www.natureserve.org/library/
invasiveSpeciesAssessmentProtocol.pdf  The Invasive Species Assessment Protocol 
was developed as a tool for assessing, categorizing, and listing non-native invasive 
vascular plants according to their impact on biodiversity in a large area such as a 
nation, state or province, or ecological region. This protocol is designed to make the 
process of assessing and listing invasive plants objective and systematic. 
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9. Grazing: 

University of Idaho Rangeland Ecology and Management—Targeted Grazing: A 
Natural Approach to Vegetation Management and Landscape Enhancement.  http://
www.cnr.uidaho.edu/rx-grazing/Handbook.htm  The handbook outlines the basics of 
applying targeted grazing for vegetation management. It represents a compilation of 
the latest research on harnessing livestock to graze targeted vegetation in ways that 
improve the function and appearance of a wide variety of landscapes.

10. Prescribed Fire:

California Invasive Plant Council—The Use of Fire as a Tool for Controlling Invasive 
Plants.  http://www.cal-ipc.org/ip/management/UseofFire.pdf  This document contains 
information on the following: planning and implementing prescribed burns, control 
of invasive plants with prescribed fire, using prescribed burning in integrated 
strategies, effects of fire on plant communities, effects of fire on chemical, physical, 
and biotic properties of soil. 

Center for Invasive Plant Management (CIPM)—Fire As a Tool For Controlling 
Nonnative Invasive Plants.  http://www.weedcenter.org/management/burning weeds.
pdf  This review focuses on the intentional use of fire, alone or integrated with other 
methods, to control exotic plants in North America.

The Nature Conservancy (TNC)—Fire Management Manual.  http://www.
tncfiremanual.org/index.htm  The manual serves as the Conservancy’s guiding 
document on all aspects of wildland fire management.  

USDA Forest Service—Fire Effects Information System (FEIS).  (http://www.fs.fed.
us/databas/feis/).  FEIS features a searchable database that summarizes and 
synthesizes research about living organisms in the United States—their biology, 
ecology, and relationship to fire.

Wisconsin Prescribed Fire Council.  http://www.prescribedfire.org/index.html  The 
Wisconsin Prescribed Fire Council strives to make the use of prescribed fire in 
Wisconsin safer and more accepted for all practitioners. The site provides information 
and links on government relations, liability, training, weather, and fire implementation. 

11. Herbicide:

Department of Agriculture Trade and Consumer Protection (DATCP)—Pesticide 
Database Searches.  http://www.kellysolutions.com/wi/  Use this site to search for 
registered pesticide products, the companies that sell and use pesticides, and the 
people that apply them. 

Herbicide safety information—Material Data Safety (MDS) sheets and product labels.  
http://www.cdms.net/LabelsMsds/LMDefault.aspx?t=.  

The Nature Conservancy (TNC)—Safe Herbicide Handling in Natural Areas: A Guide 
for Land Stewards and Volunteer Stewards.  http://www.invasive.org/gist/products/
library/herbsafe.pdf

The Nature Conservancy (TNC)—Upkeep and Maintenance of Herbicide Equipment: 
A guide for natural area stewards.  http://www.invasive.org/gist/products/library/
herbupkeep.pdf
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aPPendIx d:  financial assistance  
for controlling Invasives

Invasive Plants:

Conservation Reserve Program (CRP)

CRP is a federal program administered by the Farm Service Agency (FSA) with 
Natural Resources Conservation Service (NRCS) and Wisconsin DNR providing 
technical advice. It is an annual payment program based on bids submitted by the 
landowner, offering a 50% cost-share for establishing ground cover and agreeing not 
to farm the land. Cost sharing is available for plan preparation, tree planting, wildlife 
planting, grass establishment, erosion control structures, and stream buffers. For 
more information, go to:  http://www.wi.nrcs.usda.gov/programs/crp.html.

Conservation Technical Assistance (CTA)

The CTA Program provides the technical capability, including direct conservation 
planning, design, and implementation assistance, that helps people plan and apply 
conservation on the land. This assistance is provided to individuals, groups, and 
communities who make natural resource management decisions on private, tribal, 
and other non-federal lands. NRCS, through the CTA Program, provides conservation 
technical assistance that addresses natural resource conservation issues at the local 
level that are of state and national concern. For more information, go to:  http://www.
nrcs.usda.gov/programs/cta/.

Cooperative Conservation Partnership Initiative (CCPI) 

CCPI is a voluntary program established to foster conservation partnerships that 
focus technical and financial resources on conservation priorities in watersheds 
and air sheds of special significance. Applicants must be a State or local agency, 
Federally-recognized Indian tribe, or non-governmental organization that has a 
history of working with agricultural producers. Individuals, private businesses, 
and Federal agencies, while not eligible to apply for CCPI funds, are invited 
to participate as partners in CCPI projects. For more information contact Tom 
Sommer, CCPI Program Manager, (202) 205-4211 (thomas.sommer@wdc.usda.gov). 
Additional information is available at:  http://www.nrcs.usda.gov/programs/cpi/.

Cooperative Forest Health Management Program

This is a US Department of Agriculture (USDA) grant and partnership program to 
fund weed management activities on state and private forest lands. Eligible entities 
include Cooperative Weed Management Areas, states, and non-profit organizations. 
This program requires a 50% match. For more information contact Rob Mangold at 
(703) 605-5340 or rmangold@fs.fed.us.

Cooperative Invasive Plant Program 

The Cooperative Invasive Plant Program is administered by the USDA Forest 
Service (Forest Health Protection). It provides 50% match to State Agricultural 
and Forestry Agencies to fund weed management activities on State and private 
forested lands. For more information contact Rob Mangold at (703) 605-5340 or 
rmangold@fs.fed.us.
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14. General Sites of Interest:

University of Wisconsin Extension.  http://www.uwex.edu/locations/  The Extension 
has offices in every county in Wisconsin.  

University of Wisconsin Forestry Extension.  http://www.forest.wisc.edu/extension/
index.html  This site has publications, internet resources, and other materials related 
to forests, their management, and the wood products industry in Wisconsin. It 
includes a link to the popular Forestry Facts series.  

Wisconsin DNR—List of Native Plant Nurseries and Restoration Consultants in 
Wisconsin.  http://dnr.wi.gov/org/land/er/plants/nurseries.htm The list includes 
nurseries within 100 miles of Wisconsin that may be able to provide native seed and/
or plants for your projects. Consultants provide services such as design, landscape 
installation, and maintenance services including prescribed burning. 

Wisconsin DNR—State Nursery Program.   
http://dnr.wi.gov/forestry/nursery/  The Wisconsin DNR operates three forest tree 
nurseries: the Wilson State Nursery in Boscobel, the Griffith State Nursery in 
Wisconsin Rapids, and the Hayward State Nursery in Hayward. Trees are sold for 
reforestation, wildlife habitat, and erosion control purposes.

Wisconsin Family Forests (WFF).  http://www.wisconsinfamilyforests.org/  This 
organization is a non-profit that works with professional wildlife managers, foresters 
and experienced woodland owners who act as advisors to other forest owners.

Wisconsin Forest Management Guidelines. (Wisconsin DNR Publication PUB-FR-226 
200, 306 p.)  http://www.dnr.state.wi.us/forestry/publications/Guidelines/toc.htm  The 
Guidelines serve as a practical reference guide to responsible resource management. 

Wisconsin Prescribed Fire Council.  http://www.prescribedfire.org/index.html  
The Wisconsin Prescribed Fire Council strives to make the use of prescribed 
fire in Wisconsin safer and more accepted for all practitioners. The site provides 
information and links on government relations, liability, training, weather, and fire 
implementation. 

Wisconsin Woodland Owners Association (WWOA).  http://wisconsinwoodlands.org  
This organization is a nonprofit educational organization established to advance the 
interests of woodland owners and the cause of forestry, develop public appreciation for 
the value of Wisconsin’s woodlands and their importance in the economy and overall 
welfare of the state, foster and encourage wise use and management of Wisconsin’s 
woodlands for timber production, wildlife habitat and recreation, and educate those 
interested in managing Wisconsin’s woodlands. 
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Partners for Fish and Wildlife (PFW)

The US Fish and Wildlife Service PFW program provides technical and financial 
assistance to private landowners who voluntarily restore wetlands and other fish and 
wildlife habitats on their lands. A dollar-for-dollar cost-share, although not a program 
requirement, is sought on a project-by-project basis. Up to 100-percent funding 
for habitat restoration projects is available through the Service and its partners. 
Landowners agree to maintain the restored habitats for no less than 10 years, but 
otherwise retain full control of their lands. For more information, go to:  
http://www.fws.gov/partners. 

State Wildlife Grant

The State Wildlife Grants program is designed to assist states by providing federal 
funds for developing and implementing programs that benefit wildlife (including fish 
and invertebrates) and their habitats. This funding is intended to supplement, not 
duplicate existing fish and wildlife programs. Funding in the program is provided 
for species with the greatest conservation need, species indicative of the diversity 
and health of the state’s wildlife, and low and declining populations as deemed 
appropriate by the state’s fish and wildlife agencies. For more information, go to: 
http://dnr.wi.gov/org/land/er/swg/.

Wildlife Habitat Incentives Program (WHIP)

WHIP is a federal program administered by the Natural Resources Conservation 
Service (NRCS), with Wisconsin DNR Fisheries and Wildlife providing technical 
advice. WHIP provides 75% cost share for items proposed in a five or ten year 
contract. The maximum cost share per year is $10,000. Cost sharing is available 
for wildlife planting, grass establishment, fencing, prescribed burning, farmstead 
shelterbelts, and wildlife practices that include nesting habitat, vegetation 
management, tree and shrub planting, creation of openings, and wildlife corridors.  
For more information, go to:  http://www.wi.nrcs.usda.gov/programs/whip.html.

Wisconsin Forest Landowner Grant Program (WFLGP)

WFLGP is a state program administered by the Wisconsin DNR Division of Forestry. 
It provides $1,250,000 annually for stewardship practices on private lands. A 
wide array of practices are eligible for cost sharing including management plan 
development, wetland restoration, tree planting, forest improvement, and prairie 
restoration. Up to 50% of the eligible costs can be refunded to the landowner upon 
completion of the work. The maximum cost share amount is currently set at $10,000 
per year. Landowner Grant applications are accepted continuously but processed 
only four times a year—February 1, May 1,  August 1 and November 1. Applications 
are funded on the basis of priority. Plan development, afforestation, reforestation 
and timber stand improvement are top priorities while the remaining practices 
are secondary. For more information, go to:  http://dnr.wi.gov/forestry/private/
financial/#costshare.
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Environmental Quality Incentives Program (EQIP)

EQIP is a federal program administered by the Natural Resources Conservation 
Service (NRCS), with Wisconsin DNR Division of Forestry providing technical advice 
for forested lands. This program provides up to a 75% cost share, with 65% of funds 
allocated to priority areas and the remainder available statewide. Contracts are for 
five or ten years. Maximum cost shares set by the program are currently $10,000 
annually and $50,000 per contract. Cost sharing is available for tree planting, 
ecosystem management including prescribed burning and brush management, 
erosion control, agricultural waste management, and stream buffers.  
For more information, go to:  http://www.wi.nrcs.usda.gov/programs/eqip.html.

Forest Land Enhancement Program (FLEP)

FLEP was authorized by the 2002 Farm Bill, but was not re-funded in 2004, so 
funding under this program is not currently available. It replaced the Stewardship 
Incentives Program (SIP) and the Forestry Incentives Program (FIP). FLEP provided 
technical, educational, and cost share assistance to non-industrial private forest 
landowners. There is a possibility that it may be reauthorized in future Farm Bills.

Landowner Incentive Program (LIP)

LIP is funded by the US Fish and Wildlife Service and administered by the Wisconsin 
DNR Bureau of Endangered Resources. The program helps private landowners by 
providing financial and technical assistance to manage and restore habitat for at-risk 
species on their land. At-risk species include rare and declining plants and animals in 
Wisconsin such as those that are listed as endangered or threatened, special concern 
or species of greatest conservation need. LIP provides up to 75% of the project cost 
for eligible projects. The maximum cost share is $25,000. Potential projects include 
conducting prescribed burns, planting native vegetation, and controlling invasive and 
woody species. For more information, go to:  http://dnr.wi.gov/org/land/er/wlip/.

National Fish & Wildlife Foundation Pulling Together Initiative (PTI)

PTI applications are accepted from private non-profit (501) (c) organizations, local, 
county, and state government agencies, and from field staff of federal government 
agencies. Individuals, for-profit businesses, and USDA staff are not directly eligible 
to receive PTI grants, but are encouraged to work with eligible applicants to develop 
and submit applications to PTI. Proposals may be submitted that describe initiatives 
to prevent, manage, or eradicate invasive and noxious plants through a coordinated 
program of public/private partnerships; and that increase public awareness of the 
adverse impacts of invasive and noxious plants. For more information, see:  http://
www.nfwf.org.

National Fish & Wildlife Foundation Upper Mississippi River  
Watershed Fund (UMRWF)

UMRWF is a partnership between the USDA Forest Service and the National Fish 
and Wildlife Foundation that provides grants for forest stewardship and watershed 
restoration in the Upper Mississippi River drainage. Eligible applicants include 
non-profit 501 (c) organizations, local, and state units of government. In particular 
the UMRWF will support projects that address: conservation of priority forest areas, 
loss of migratory bird habitat, regeneration of bottom land hardwoods, enhancement 
of water quality and aquatic habitat, and outreach and education. For more 
information, go to:  http://www.nfwf.org.
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More information

Grants are sometimes available for special purposes or community projects. See the 
following web sites for current announcements or opportunities.

•   Midwest Invasive Plants Association 
http://www.mipn.org/grants.html

•   Invasive Plants Association of Wisconsin  
http://www.ipaw.org/funding/index.htm

•   All federal grants  
http://www.grants.gov/

Invasive Insects and Diseases:

Gypsy Moth Suppression Program

The Wisconsin DNR facilitates an aerial spray program to suppress gypsy moth 
outbreaks which is offered to landowners in WI through counties. Because this is 
a state organized program, the Wisconsin DNR can apply for federal cost sharing 
available for management of outbreaks of this invasive pest. Depending on availability 
of federal funds, the reimbursement may be up to 50% of the cost of the spray and its 
associated administrative work. The Wisconsin DNR passes through the federal cost 
share to the counties to offset their costs and for distribution to the communities and/or 
individuals who paid for the treatment. For more information, go to:  http://dnr.wi.gov/
org/caer/cfa/lr/gypsy/moth.html.

USDA Forest Service Wood Education and Resource Center (WERC)

WERC funds projects that create opportunities for sustained forest products 
production for primary and secondary hardwood industries located in the eastern 
hardwood forest region. Examples of proposals that would be given priority 
include: Develop technology and markets to address emergency issues including: 
1) Phytosanitation of wood packaging materials, firewood and similar products 
to eliminate these pathways for the transport of insect and disease pests, and 2) 
development of markets for and utilization of unpredicted increases in volume of 
urban and rural wood due to incidents like new pest introductions (e.g. EAB). For 
more information, go to:  http://www.na.fs.fed.us/werc/grants.shtm.
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aPPendIx f: glossary 
Biological Control:  The management of pests using other organisms,  
often natural predators.

Chemical Control:  The application of a pesticide as the primary means of 
managing a pest.

Containment:  Slowing the spread of an invasive species from a defined 
geographical area.

Control: To reduce the impact of a pest to a level necessary to meet site management 
goals.

Cultural Control:  A planned series of treatments designed to change stand 
structure and composition to one that meets pest management goals.  

Early Detection:  An integrated system of active or passive surveillance to find new 
populations of invasive species, as early as possible while their population is low, 
when eradication and control are still feasible and less costly.  It may be targeted at:  
a) areas where introductions are likely, such as access points and travel corridors,  
b) areas with high ecological value where impacts are likely to be significant, and  
c) vulnerable habitats or recently disturbed areas.

Impact:  The cumulative net effect of a pest population on any or all forest resources.

Invasive Species:  A species that is not native to the ecosystem under consideration 
whose introduction causes or is likely to cause economic or environmental harm or 
harm to human health.

Integrated Pest Management:  To reduce the impact of destructive agents by 
the planned use of a variety of preventive, suppressive, or regulatory tactics and 
strategies that are ecologically and economically efficient and socially acceptable. 

Inventory:  A set of objective sampling methods designed to quantify the spatial 
distribution, composition, and rates of change to forest parameters within specified 
levels of precision for the purpose of management.

Manual Control:  The deliberate management of pests using means such as hand-
pulling, digging, flooding, mulching, burning, removal of alternate hosts, and manual 
destruction or removal of nests, egg masses or other life stages.

Mechanical Control:  The deliberate management of pests by means such as 
hoeing, cutting, girdling, tilling, mowing, chopping, and constructing barriers using 
tools or machines.
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Monitoring:  The periodic inspection of post-activity sites to detect new invasions 
and evaluate the success of pest management plans and control measures.  

Pest:  An organism that is undesirable or detrimental to achieving management 
objectives.

Prevention:  The prescriptions or strategies used to discourage the presence or 
spread of pests.

Propagule:  Any reproductive structure or part of an organism that can grow 
independently of its parent source. In plants, this may be a fruit, seed, bud, tuber, 
root, stem with rooting structures, or shoot. In insects, this may be an egg, larva, 
pupa or adult. In diseases, this may be a spore, mycelial fragment (similar to roots), 
or a fruiting body.

Rapid Response:  A systematic effort to contain, control, or eradicate invasive 
species while the infestation is still localized. It may be implemented in response 
to new introductions or to isolated infestations of a previously established species. 
Preliminary assessment and subsequent monitoring may be part of the response. It 
is most effective when based on a plan organized in advance so that the response is 
rapid and efficient.

Reforestation:  The reestablishment of forest cover either naturally (e.g., natural 
seeding, coppice, root suckers) or artificially (e.g., direct seeding or planting).

Restoration:  The process of assisting the recovery of an ecosystem that has been 
degraded, damaged, or destroyed.

Revegetation:  The reestablishment and development of vegetation.
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aPPendIx g:  species lists/factsheets for 
highly damaging invasive species

Go to http://council.wisconsinforestry.org/.

aPPendix h:  species recommended  
for revegetation

Go to http://council.wisconsinforestry.org/.

aPPendIx I:  working list of terrestrial 
Invasive Plant species 

Go to http://council.wisconsinforestry.org/.

aPPendix j: list of bmPs 

Go to http://council.wisconsinforestry.org/.

 Appendices G, H, I, J 79

a
p

p
e
n

d
iC

e
s

 G
, 
H

, 
i,
 J

a
p

p
e
n

d
ix

 F



contrIbutors

Advisory Committee Members 

Technical Team Members 

Wisconsin DNR Forestry Staff

Design and Layout

Michael Anderson 
BioLogic Environmental 
Consulting LLC

Fred Clark 
Wisconsin Council on 
Forestry

Michael Demchik 
UW Stevens Point

Miles Falck 
Great Lakes Indian Fish & 
Wildlife Commission

Scott Koerner 
Wisconsin Professional 
Loggers Association

Dain Maddox  
Facilitator

Colette Matthews 
Wisconsin County Forests 
Association

Linda Parker  
USDA Forest Service, 
Chequamegon- Nicolet 
National Forest

Kim Quast  
Wisconsin Consulting 
Foresters Association

Eugene Roark  
Wisconsin Woodland 
Owners Association & 
Invasive Plants Association 
of WI

Jim Rodd  
Sustainable Forestry 
Initiative Statewide 
Implementation Committee  

Jane Severt  
Wisconsin County Forests 
Association 

Lisa Renier Thomas  
The Nature Conservancy

Peter Wagner  
Wisconsin Consulting 
Foresters Association

Todd Watson 
Plum Creek Timber 

Robert Weihrouch  
Natural Resources 
Conservation Service  

Gary Wyckoff  
Plum Creek Timber

Darrell Zastrow  
Wisconsin DNR Forestry 

Tim Beyer 
Wisconsin DNR Forestry

Fred Clark  
Wisconsin Council on 
Forestry

Jane Cummings-Carlson  
Wisconsin DNR Forestry

Miles Falck  
Great Lakes Indian Fish & 
Wildlife Commission

Eunice Padley  
Wisconsin DNR Forestry

Linda Parker  
USDA Forest Service, 
Chequamegon-Nicolet 
National Forest

Todd Peterson  
Wisconsin DNR Wildlife 
Management

Ralph Sheffer  
Wisconsin DNR Forestry

Brian Loyd  
Burnett County Forest and 
Parks

Thomas Boos 

Sarah Herrick

Todd Miller

Bryn Scriver

Amy Staffen

Bernadette Williams

Bob Marshall 
Marshall Design, Middleton, WI 
bob@bobmarshalldesign.com

 Contributors 81

Credits and aCknowledgeMents

This effort was supported by many affected stakeholders who understood the 
importance of and the need for forestry Best Management Practices for invasive 
species. We especially want to thank the Advisory Committee and Technical Team 
members and their organizations for dedicating their time, energy and resources 
to developing this manual and the BMPs within. Their commitment and support 
for the future of Wisconsin’s forests is evident through their many months of hard 
work and their continued leadership and advocacy. 

funding for the develoPMent of the BMPs was generously Provided By the  
us forest serviCe, northeastern area state and Private forestry.

Photos/Illustrations

All photos by Wisconsin DNR unless otherwise noted.

Manual Cover

Background: Elizabeth Czarapata

Emerald ash borer: David Cappaert, Michigan State University, Bugwood.org 

Page 10

Garlic mustard: J.Cardina 

Page 18

Garlic mustard drawing: USDA-NRCS PLANTS Database / Britton, N.L., and A. 
Brown. 1913. An illustrated flora of the northern United States, Canada and the 
British Possessions. Vol. 2: 170.

Page 26

Tartarian honeysuckle drawing: USDA-NRCS PLANTS Database / Britton, N.L., and 
A. Brown. 1913. An illustrated flora of the northern United States, Canada and the 
British Possessions. Vol. 3: 282.

Page 42

Japanese knotweed drawing: USDA-NRCS PLANTS Database / Britton, N.L., and 
A. Brown. 1913. An illustrated flora of the northern United States, Canada and the 
British Possessions. Vol. 1: 676.

Page 51

Burned woodland: Kathie and Tom Brock, Pleasant Valley Conservancy

80 Credits and Acknowledgements


	Final Cover Sheet
	FR-444

