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LIMITATIONS
The services described in this report were performed consistent with generally accepted 
professional consulting principles and practices. No other warranty, expressed or implied, is 
made. These services were performed consistent with our agreement with our client. This 
document is solely for the use and information of the Alaska Department of Transportation and 
Public Facilities, Southeast Region. Any reliance on this report by other parties is at such party's 
sole risk.

Opinions and recommendations contained in this document apply to conditions existing when 
services were performed and are intended only for the client, purposes, locations, time frames, 
and project parameters indicated. Three Parameters Plus, Inc. is not responsible for the impacts 
of any changes in environmental standards, practices, or regulations subsequent to 
performance of services. Three Parameters Plus, Inc. does not warrant the accuracy of 
information supplied by others, or the use of segregated portions of this report.
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1.0 Introduction
Management of non-native invasive plant species is a growing concern in Alaska. The State of 
Alaska Department of Transportation and Public Facilities (DOT&PF) Southeast Region has 
requested a review of available information regarding options for control and disposal of 
invasive species plant material for 37 invasive species (target species) identified by DOT&PF for 
study (Table 1.1). 

Table 1.1
List of Target Invasive Species Organized by Status and by AKNHP Invasiveness Rank

Common Name Latin Name AKNHP 
Invasiveness 

Rank1

Prohibited Noxious Weeds - Alaska Department of Natural Resources
Leafy spurge Euphorbia esula 84
Purple loosestrife Lythrum salicaria 84
Orange hawkweed Hieracium aurantiacum 79
Canada thistle Cirsium arvense 76
Perennial sowthistle Sonchus arvensis 73
Whitetops and its varieties Cardaria draba, C. pubescens, Lepidium latifolium 71
Russian knapweed Acroptilon repens 66
Quackgrass Elymus repens 59
Field bindweed Convolvulus arvensis 56
Hempnettle Galeopsis tetrahit 50
Galinsoga Galinsoga parviflora *
Austrian fieldcress Rorippa austriaca *
Horsenettle Solanum carolinense *
Blue-flowering lettuce Lactuca tatarica, (L. pulchella) *

Other Invasive Plants Addressed in this Study2 

Japanese knotweed Polygonum cuspidatum, P. bohemicum 87
Spotted knapweed Centaurea stoebe (C. maculosa) 86
Reed canarygrass  Phalaris arundinacea 83
Ornamental jewelweed Impatiens glandulifera 82
White sweetclover Melilotus alba 81
Meadow hawkweed Hieracium caespitosum 79
Cheatgrass Bromus tectorum 78
Siberian pea shrub Caragana arborescens 74
European bird cherry Prunus padus 74
Bird vetch Vicia cracca 73
Garlic mustard Alliaria petiolata 70
Common toadflax Linaria vulgaris 69
Scotchbroom Cytisus scoparius 69
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Common Name Latin Name AKNHP 
Invasiveness 

Rank1

Rampion bellflower Campanula rapunculoides 64
Foxtail barley Hordeum jubatum 63
Tansy ragwort Senecio jacobaea 63
Bull thistle Cirsium vulgare 61
Oxeye daisy Leucanthemum vulgare 61
Common tansy Tanacetum vulgare 60
Narrowleaf hawksbeard Crepis tectorum 56
Splitlip hempnettle Galeopsis bifida 50
Western salsify Tragopogon dubius 50
Hairy catsear Hypochaeris radicata 44

Notes: 1 Invasiveness ranks have been assigned to over 40 percent of non-native species known or suspected to 
occur in Alaska by ecologists associated with the AKNHP (Carlson et al. 2008, Nawrocki et al. 2011). Ranks 
reflect an assessment of the potential threat posed by a non-native species to natural habitats in Alaska. A 
rank greater than 70 is considered indicative of a species likely to pose a serious threat to natural 
ecosystems in Alaska. Species with scores 60-69 are considered “Moderately Invasive”, while those with 
scores 50-59 are “Modestly Invasive”. These groups pose threats to natural habitats in Alaska but are less 
likely to successfully invade. Scores between 40 and 49 indicate a “Weakly Invasive” species and scores 
below 40 are considered “Very Weakly Invasive” (Carlson et. al. 2008 as in Nawrocki et al. 2011). 
2 This list was generated by John Barnett of the Alaska Department of Transportation and Public Facilities 
Southeast Region. 
* No Invasiveness Ranking has been assigned (AKEPIC 2013).

In response, Three Parameters Plus, Inc. (3PPI) conducted an extensive literature review and 
interviewed invasive species management experts. The results are summarized in this report 
and associated appendices. General commentary regarding practical experience with control 
and disposal of non-native species was gathered during interviews and is summarized in the 
text of the report. Statements culled from sources that directly address management of a
particular species are compiled in the Invasive Species Disposal Matrix (Appendix A) and 
Invasive Species Control Matrix (Appendix B). The project plant list organized alphabetically by 
Latin name is provided in Appendix C. Interview contact details and an extensive annotated 
bibliography linked to the disposal and control matrices is provided in Appendix D.

2.0 Objectives
The primary objective of this study was to research the current state of knowledge regarding 
options for control and disposal of 37 invasive plant species (Table 1.1) of management concern 
to DOT&PF Southeast Region, Design and Engineering Services. Fourteen of the target 
species are prohibited noxious weeds (DNR 2007, Table 1.1) and 23 are additional species 
requested for review by the DOT&PF. During the construction phase of a project, the DOT&PF 
strives to manage infestations in existing and acquired right-of-ways (ROW) where activities will 
disturb vegetation and/or soil. During this phase, the DOT&PF prefers mechanical methods of 
species management, such as excavation; thus, approaches that do not require herbicides are 
highlighted in this report (John Barnett pers. comm. 2013).
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3.0 Methods
3PPI reviewed published sources and conducted phone interviews to gather the information 
presented in this report, but did not conduct field trials or otherwise independently test the 
accuracy of the data.

One hundred thirty sources are cited in this report. They include publications from national, 
state, and local government agencies; weed management associations; peer-reviewed journals, 
and university cooperative extension programs. Interviews were conducted with professionals 
with expertise in management of invasive species in Alaska and other western states, Rhode 
Island, and Canada. Interviewees include employees of transportation departments and other 
government agencies as well as experts employed by or serving on county and state weed 
boards, conservation organizations, and university weed management affiliates.

4.0 Results
The species-specific results of the literature review and interviews are summarized in the 
Invasive Species Control and Disposal Matrices (ISCDM) (Appendixes A & B); supplemental 
information is provided in this report. The ISCDM consists of two tables in which results are 
presented individually for each target species. Table A.1 Invasive Species Disposal Matrix
(Appendix A) includes information on disposal of plant material and/or life history traits relevant 
to management, such as rooting depth, while Table B.1 Invasive Species Control Matrix 
(Appendix B) contains findings regarding control of invasive plant infestations. In contrast, 
Section 5.0 of this report is organized by disposal or control technique. The anecdotal 
information gathered during interviews was often general in scope rather than species-specific 
and, thus, is summarized in the report but seldom appears in the ISCDM (Appendices A & B).

Ninety-two sources are cited in the ISCDM (Table D.2); however, as a general observation, 
there was less species-specific data available in the literature regarding the disposal of plant 
material than there was regarding the control of these species or relevant aspects of their life 
history. The DOT&PF Southeast Region specifically requested information regarding 
recommended species-specific burial depths for disposal, thus, a “Burial Depth Summary and 
Suggested Field Tests” column has been added to the Invasive Species Disposal Matrix (Table
A.1). The information included in this column is either the species-specific recommended burial 
depth as it appears in cited literature (as in the Burial/Burial Depth column, Table A.1) or, if no 
referenced burial depth was found during the literature review, a recommended burial depth for 
field trials based on an analysis of life history traits cited in this report (e.g. reproduction and 
rooting depth, Table A.1). Further information is provided in the footnotes to Table A.1 and in 
Section 5.2.1.

Independent verification or field testing of the efficacy of the techniques summarized in this 
study was outside the scope of this literature review; and, at times, sources provided internally 
inconsistent information. In these cases, the reader may find it helpful to refer to the annotated 
bibliography (Table D.2, Appendix D) for more information. The linkages between the sources 
and the statements appearing in the ISCDM have been carefully preserved. Statements in the 
ISCDM are followed by a reference number that corresponds to a citation appearing in the 
annotated bibliography and in the comprehensive listing of references, Section 7.0 Literature 
Cited. The annotated bibliography also may facilitate follow-up research and features a brief 
description of the references cited in the ISCDM. References are organized numerically by 
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ISCDM reference number in the annotated bibliography and are organized alphabetically in the 
comprehensive reference section (Section 7.0 Literature Cited). Unlike the annotated 
bibliography, the comprehensive reference section includes all interviews and other references 
cited in throughout the report (130 sources), not just those cited in the ISCDM. A complete list of 
interview contacts is provided in Table D.1 (Appendix D).

5.0 Discussion
5.1 Preventing the spread of invasive species
There are a number of management practices that may reduce or prevent the spread of 
invasive species. Guidelines are addressed in a best management practices guide currently in 
preparation by the University of Alaska Cooperative Extension Service (expected publication 
date: 2014) (Graziano 2013). Some of the more common means to control the spread of 
invasive species during DOT&PF construction activities are discussed below. 

Invasive species composition and abundance should be inventoried at the project site during the 
planning phase to ensure that appropriate control or disposal options are incorporated into the 
project design. Infestations on project sites may be targeted for control by community groups, so 
coordination with stakeholders and weed control groups may be beneficial. Generally speaking, 
disturbances to infested areas should be avoided to minimize the spread of invasive species. If 
activity in these areas is unavoidable, disturbances should be scheduled to occur when the risk 
of dispersal is minimal, either by timing the disturbance to occur at advantageous times in the 
season (e.g., before seeds mature, while there is less risk of dispersal of viable seeds into new 
areas) and/or by targeting these areas for infestation control prior to ground-disturbance. During 
site rehabilitation, only weed-free soil and weed-free seed should be utilized. One of the best 
means to prevent the spread of weed seed or other viable plant parts is by washing vehicles 
before leaving a construction site and, particularly, before getting on the state ferry system or 
otherwise transporting equipment and vehicles between islands and communities in southeast 
Alaska. Washing vehicles can remove 66 – 95 percent of soil (and presumably plant material)
(Taylor et al. 2011). 

5.2 Disposal
The literature review and interviews that form the basis of this report indicate that species-
specific information regarding disposal of invasive species and infested soil is sparse and basic 
research and guidance on effective disposal methods is lacking. Table B.1 (Appendix B)
contains specific disposal information for 35 of the 37 target species. No species-specific 
disposal information was found for common toadflax (Linaria vulgaris) or blue-flowering lettuce 
(Lactuca tartarica). 

5.2.1 Burial

Onsite burial of invasive species biomass and infested soil is a common disposal method 
(Czernick 2013, Salisbury 2013, Shippey 2013) and is used by all the transportation 
departments contacted for this project (Table D.1, Appendix D). However the research 
conducted as part of this project indicate there are few established minimum burial depth 
recommendations for specific species (see Section 4.0, Results). Furthermore, a minimum 
burial depth must be selected carefully and field testing is required before a new burial depth is 
used in a region (also see Section 4.0, results, and notes below Table A.1, Appendix A). If
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reproductive plant materials, such as seeds, resprouting stems, stolons, or rhizomes, are not 
buried to a depth sufficient to inhibit regrowth, the buried material originating from one plant may 
produce multiple shoots (e.g., Japanese knotweed, Francis et al. 2008). The minimum burial 
depth required to inhibit regrowth may vary with changes in site conditions, such as hydrology, 
soil type, temperature variation, and compaction, and will vary among species and even among 
ecotypes within a given species (Chicouene 2007).

The University of New Hampshire cooperative extension office cautions against the use of burial 
for disposal of invasive species due to the risk of inadvertent dispersal of the invasive species. 
They do, however, suggest that many invasive species may be buried to a depth of 3 feet as 
long as the following guidelines are followed:

Burying: This is risky, but can be done with watchful diligence. Lay thick plastic in a deep pit 
before placing the cut up plant material in the hole. Place the material away from the edge of the 
plastic before covering it with more heavy plastic. Eliminate as much air as possible and toss in 
soil to weight down the material in the pit. Note that the top of the buried material should be at 
least three feet underground. Japanese knotweed should be at least 5 feet underground! 

(University of New Hampshire Cooperative Extension 2010)

To decrease the probability of resprouting after burial, plant material first may be subjected to 
treatments intended to adversely impact viability (“pre-treatments”). The examples described 
below may not be suitable for all species. A series of studies reviewed in Chicuoene (2007)
(including species such as Cirsium arvense, Elymus repens, and Sonchus arvensis) support the 
assumption that minimizing the resources available to rhizome and stolon buds will limit 
resprouting. For example, in some cases, timing ground disturbance for periods when stored 
resources are low (Gustavsson 1997) or fragmenting roots into tiny pieces may reduce the 
potential for species to resprout (Francis et al 2008, Chicouene 2007). Response to 
fragmentation varies, however, according to species and according to the degree of 
fragmentation (e.g., Sciegienka et al. 2011, Dong et al. 2011) and, if done incorrectly, may lead 
to spread of an invasive rhizomatous species.

Other pre-treatment options that may prove advantageous depending on the species and site 
conditions, include prior treatment with herbicides at a stage when the probability of 
translocation to roots is high (Miller 2013), aboveground storage of excavated rhizomes and 
stolons of sufficient duration to induce desiccation (Minnesota Department of Agriculture 2014), 
and, possibly, soaking plant reproductive parts in salt water. Tim Miller, Washington State 
University, concurred that exposure to salt water might adversely affect the ability of Japanese 
knotweed to resprout and deserves further investigation (pers. comm. Dec 2013).

Note that the pre-treatments described above would not be expected to impact an established 
seed bank; however, the information compiled in Table A.1 (Appendix A) suggests germination 
from seeds, which contain fewer reserves than rhizomes, often is inhibited at burial depths still 
considered conducive to rhizome resprouting. Since the depth at which infested soil must be 
buried to inhibit sprouting from rhizomes is often far below the depth required to inhibit
emergence from seeds, rhizome characteristics and condition will likely have a greater influence 
on determining the minimum burial depth for soil infested with invasive species seeds and 
rhizomes.
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The discussion below summarizes the results of telephone interviews conducted as part of this 
report:

When assessing a burial location, the potential for future excavation or erosion should be 
carefully considered, as these activities could expose viable seeds or plant parts; thus enabling 
an invasive species to re-sprout. Burial of invasive species waste and infested soil under road 
beds was not recommended by the transportation departments contacted for this project due to 
concern that the addition of organics in the roadbed and their subsequent decay may result in 
road surface failure. While burial under an asphalt cap would presumably inhibit re-growth, 
caution was advised with regard to the invasive knotweeds. Transportation departments who 
manage knotweed caution that this species will grow up through pavement edges, cracks in 
pavement, and has the potential to grow through new asphalt paving if placed under road beds
(Czernick 2013, Salisbury 2013). 

Some contacts indicated they trench before burying weed waste at construction sites (Shippey 
2013), while others indicated they “bury” waste soil by grading it into the road shoulder. 
Occasionally, burial depth specifications may be determined by contractors (Salisbury 2013). In 
all cases, interviewees employed by government transportation departments indicated burial 
sites are monitored and re-growth is controlled, generally with herbicides (e.g., Salisbury 2013, 
Shippey 2013, Czernick 2013).

The use of geotextiles to inhibit regrowth of buried invasive species has not been attempted by
any of the transportation departments contacted for this project. All agreed, however, that these 
materials would likely discourage regrowth. Geotextiles such as DGW700, RootX, and Root 
Barrier C3 are required when burying Japanese knotweed in the United Kingdom, (UK 
Environment Agency 2013); however, the use of geotextiles alone, may not be effective in 
controlling this resilient species (see Manual Control, Section 5.3.1)

A variety of approaches have been utilized to revegetate burial sites with non-invasive species. 
Non-invasive grasses are often planted and managed until they establish (Lackey 2013). A 
healthy, non-invasive grass community may take several years to establish but, once installed, 
can generally inhibit colonization by invasive species (Salisbury 2013, Boulet 2013). Reseeding 
disturbed areas with non-invasive grasses and/or fertilization is common in Alberta (Boulet 
2013) and has been recommended for some situations in Alaska (Cortés-Burns and Flagstad 
2013; Klein et al. 2012) Soil amendments, such as topsoil, (Salisbury 2013), fertilizer, and/or 
mycorrhizal fungi inoculum (Washington State Department of Transportation 2013) may be 
applied to encourage re-growth of planted species. In Washington, soil amendments with high 
carbon/nitrogen ratios, such as compost and wood chips, are recommended (Salisbury 2013).

5.2.2 Stockpiling

Some transportation departments have been known to temporarily stockpile soil that may 
contain weed seed, but it is often done temporarily and the material is later reused (Caswell 
2013). There are, however, potential drawbacks to this disposal method. For example, the 
transportation cost to move material from the project site to the stockpile location may be 
prohibitive. Furthermore, stockpile sites can become weed-infested if the site is not properly 
monitored and managed (Nickelson 2013).

The monitoring period may be extensive; the seeds of some invasive species can remain viable 
in untreated soil for decades (Table B.1, Appendix B).To prevent re-growth of invasive species, 
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stockpiled material may be treated periodically with herbicides (Salisbury 2013, Shippey 2013, 
Czernick 2013). Alternatively, some of the techniques discussed in Section 5.2.1, such as 
geotextile use and establishment of non-invasive grass species, may inhibit re-growth in 
stockpile sites. The Minnesota Department of Agriculture (website accessed Feb 2014) 
recommends on-site stockpiling of plant material collected for disposal as long as site conditions 
and management of the stockpile promotes desiccation of reproductive plant parts, such as 
rhizomes.

5.2.3 Burning or Incineration

Unlike the other disposal techniques discussed in this report, burning or incineration to ash has 
the potential to quickly and completely destroy invasive species plant material, including 
reproductive parts such as seeds and rhizomes. This method, if properly conducted, could be 
used to address disposal of any invasive species listed in Table 1.1, including those for which 
no species-specific disposal information was found during this project (Table A.1, Appendix A)

Enclosed incinerators provide an intense heat and may be used to burn plant material and to 
sterilize soil. In a recent report, Cortés-Burns and Flagstad (2013) recommended bagging and 
incineration of all plant materials collected at the Campbell Tract in Anchorage, Alaska, where a 
small incinerator is in operation. In Falher, Alberta a small, semi-mobile incinerator is used by 
the municipal district to burn bags of invasive plant material and small amounts of soil (Boulet 
2013). The city of Skagway, Alaska operates an incinerator that accepts weed waste and very 
small amounts of soil (Skagway Public Works Department 2013) and the community of 
Metlakatla, Alaska uses modified 55 gallon drums to burn bags of weed waste when weather 
permits (Winter 2013). An alternate form of incinerating weed infested soil has been used by the 
Montana Department of Transportation. In some cases, particularly around Yellowstone 
National Park, weed-infested soil and base course aggregate is processed through an asphalt 
hot plant prior to use in road construction projects (Johnson 2013).

Weed waste is sometimes openly burned, especially in drier parts of the country, although in 
other locations, such as British Columbia on-site burning of weed waste may be discouraged 
due to the potential for wildland fire, issues with smoke affecting road traffic, and negative 
effects to nearby communities (Czernick 2013). Transportation departments in Washington and 
Oregon have burned weed waste east of the Cascades (Willard 2013, Lackey 2013) and open 
burning is occasionally done, as weather permits, to remove invasive species growing along 
roadside fences (Lackey 2013). The DOT&PF Northern Region has on occasion burned bags of 
hand pulled invasive species at some of their maintenance stations (Gronquist 2013) and, in 
other areas of Alaska, city “burn piles” are repositories for weed waste in Cordova (Verna 2013) 
and Kodiak (Brown 2013). 

5.2.4 Landfill

Landfills are common repositories for weed waste in Alaska and elsewhere. Landfills, however, 
may have limitations on the type or volume of soil or weed waste they will accept (Holland 2013, 
Caswell 2013). Community “weed pulls” are a common tool used to enhance public awareness 
of invasive species and simultaneously manage small infestations; the extracted plant debris is
often bagged and disposed of in landfills. When plant debris is transported to the landfill it 
should be covered or otherwise secured to prevent the spread of seeds or other viable plant 
parts along roadways.
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5.2.5 Composting

On occasion transportation departments may use composting to dispose of weed waste (e.g. 
the British Columbia Ministry of Transportation, Czernick 2013). However, composting has not 
been shown to consistently break down weed seed unless properly monitored (Grundy et al. 
1998) and may be ineffective for disposal of invasive knotweeds, particularly in cool climates,
unless strict protocols are carefully followed (Miller 2013). 

S. Salisbury of the Washington State Department of Transportation also cautions that proper 
composting requires controlled conditions. The feedstock must be actively aerated (e.g., by 
rotating the piles). The temperature must be regularly monitored and, for example, in 
Washington state needs to be maintained above 131 degrees Fahrenheit for a minimum of 72 
hours or five turns of the pile (as per the Washington Administrative Code 173-350-220). These 
conditions may be hard to maintain in cool wet climates; however, the Haines city landfill in 
southeast Alaska has a compost program and may be contacted for further information 
regarding compost management in this climate.

5.3 Control
Controlling an infestation of non-native species prior to construction activities will reduce the 
quantity of live material requiring disposal during construction. Thus, integrating control 
strategies into project design may reduce the overall level of effort required at a project 
construction site. This strategy has been used successfully by the Washington Department of 
Transportation (Salisbury 2013). Controlling the spread of invasive species can be challenging,
however, and will likely require a multi-faceted approach that takes into consideration the 
morphology, phenology, and reproduction characteristics of target species as well as the size of 
the infestation, site conditions, current regulations, and project goals. Control strategies may be 
divided into four main categories; manual control, mechanical control, chemical control, and 
biocontrol.

5.3.1 Manual Control

Manual control of invasive species includes digging, cutting, pulling by hand, and may include 
covering with plastic tarps or geotextiles (tarping).

Control by manual means is widely used by organized groups to combat invasive species in 
small areas (e.g., community “weed pulls”) or where other control methods are not suitable for 
use. Several contacts (e.g., Kraft 2013, Lackey 2013, Willard 2013), including the Department of 
Transportation in Washington and Oregon, indicated personnel occasionally use manual 
methods to control invasive species, but cautioned this technique may require multiple 
treatments per year or over several years (Winter 2013).

The reproductive biology of the target species should be considered when determining whether 
an infestation can be controlled by uprooting. For example, hand pulling a rhizomatous species 
is generally not effective unless all the rhizomes can be extracted from the soil; otherwise,
uprooting may stimulate regrowth and inadvertently lead to spread of the infestation (British 
Columbia Ministry of Agriculture 2013).

Tarps, such as geotextiles, have not been used for weed control by the transportation 
departments interviewed during this literature review (Table D.1, Appendix D). They have,
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however, been part of successful control strategies by other organizations to control orange 
hawkweed (Hieracium aurantiacum) in Washington (Nickelson 2013) and reed canary grass 
(Phalaris arundinacea) in Alaska (Brown 2013). If an infestation site is covered with a tarp as 
part of a control strategy, the tarp must be monitored for rips and tears, invasive species re-
growth, and animal damage. Black bears (Ursus americanus) are known to be attracted to and 
have damaged geotextile fabric used in weed control projects in Washington (Nickelson 2013). 
The length of time the tarp must remain onsite and be monitored will depend on the dormancy 
period for seeds and rhizomes of the target species (Table A.1, Appendix A).

Tarping may be insufficient as a control method for the invasive knotweeds. These species have 
extensive, long-lived rhizomes and may resprout around the edges of tarps (Maupin 2013, 
Nickelson 2013, Table A.1, Appendix A) or following the removal of tarps (Beaulieu 2013). 
According to two sources, tarping alone has not successfully controlled Japanese knotweed in 
southeast Alaska; however, it has weakened plants to the extent that follow-up herbicide 
applications have been successful (Lendrum 2013, Maupin 2013). Lendrum (2013) specified the 
tarp material in use was an opaque 6-8 mil black plastic covered with a geotextile layer to 
protect the plastic. Tarping is discussed further in Section 5.2.1.

5.3.2 Mechanical Control

Mechanical control of invasive species involves the use of machinery such as mowers, hydro-
axes, bulldozers, chainsaws, or brush cutters.

Management of vegetation along roadsides often relies on mechanical control. If used correctly, 
this approach will reduce the volume of invasive species material present at a project site during 
construction (e.g., hempnettle, Galeopsis tetrahit, Table B.1, Appendix B) and can reduce the 
vigor of an infestation. If used improperly, however, mechanical control methods can lead to 
dispersal of an invasive species. 

It is critical to consider the reproductive traits (Table A.1, Appendix A) and phenology of a target 
species when designing a plan for mechanical control. Some species can regrow from 
vegetative fragments; thus, cutting or chopping the plant likely will increase the size of an 
infestation. For example, invasive knotweed root and stem fragments as small as 1/2 inch can 
sprout on moist soil and form new colonies (British Columbia Ministry of Agriculture 2013). 
Mowing in roadside ROWs has contributed to the spread of knotweed in southeast Alaska and 
elsewhere (Maupin 2013, Nickelson 2013). 

If mechanical control occurs when the target species is in seed, the resulting physical 
disturbance to the plants may facilitate seed dispersal. Furthermore, seeds clinging to
machinery may be dispersed to new locations as the machinery is moved.

5.3.3 Chemical Control

Chemical weed control of invasive species involves the use of selective or nonselective 
herbicides. Selective herbicides are formulated to control specific types of plants (e.g., 
broadleaved species) while nonselective herbicides are formulated to kill all vegetation.

A wide range of herbicides are available for use in both upland and wetland situations and often
may be more economical and effective than other control alternatives. Chemical control is a 
common tool for management of vegetation in roadside ROWs; herbicides are used by all the 
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transportation departments contacted during research for this project (Table D.1, Appendix D).
Often target weed species are sprayed in advance of planned road construction projects
(Salisbury 2013), thus reducing the volume of live plant material requiring disposal during the 
construction phase. Post-construction roadside rehabilitation projects often employ herbicides to 
control invasive species until native vegetation becomes established (Kraft 2013, Bockness 
2013). Nickelson (2013) has found herbicides to be the most successful and cost effective 
control option for Bohemian knotweed. An unusual form of chemical control, i.e., a mixture of 
vinegar and salt, was used with success in Haines, Alaska to control Canada thistle (Cirsium 
arvense) (Randles 2013).

The Alaska Department of Environmental Conservation (ADEC) recently authorized the
application of pesticides (includes herbicides) on land owned or leased by an agency of the 
state, or on right-of-way managed by the state agency, eliminating the requirement for a permit 
for most applications on state lands (ADEC 2013a). ADEC has approved 269 pesticides for use 
in Alaska (ADEC 2013b). DOT&PF’s guidance for herbicide use is provided in an Integrated 
Vegetation Management Plan (DOT&PF 2013). Three herbicides proposed for use in the IVMP 
include Glyphosate, Imazapyr, and Triclopyr. Products containing Glyphosate and/or Imazapyr 
are available and registered for use in and near aquatic systems where impacts to salmon could 
be a concern. An environmental assessment was published recently that addresses the use of 
herbicides within the City and Borough of Juneau (USFWS 2013) and contains detailed 
information about herbicides, toxicity, and applications. Herbicides have been used effectively 
on several species in southeast Alaska (Seefeldt and Conn 2011, USFWS 2013) and offer one 
of the most effective alternatives of an integrated control strategy.

5.3.4 Biocontrol

Controlling invasive species with other living organisms, i.e., biocontrol, offers great potential as
a long term management option. Biocontrol is also one of the least common methods used 
because of the extensive research and permitting required to ensure the control species does
not become a pest. A petition to release a sap-sucking insect (Aphalara itadori) into North 
America to control the invasive knotweeds is currently in review (Andreas 2013). The species
has recently been released in England but its effectiveness there has yet to be determined 
(Royal Horticultural Society 2013). 

No reports on the use of biocontrol agents in Alaska were uncovered during this project.
Biocontrol may prove to be a viable method of controlling some invasive species in the future;
however, due to the extensive amount of research and permitting required to establish a 
program, biocontrol is unlikely to be a practical control measure in southeast Alaska at this time. 

6.0 Summary
Information from over 130 sources was reviewed during the research summarized in this report. 
The results indicate species-specific guidelines regarding disposal of invasive plant materials is 
often lacking for the 37 species listed in Table 1.1. Since the non-specific disposal method 
currently used by the Alaska DOT&PF Southeast Region (burial under 6 feet of soil) is often 
impractical, there is a clear benefit to minimizing the biomass requiring disposal during 
construction activities. This may be achieved by continuing to use best management practices 
to inhibit the spread of invasive species and by actively controlling infestations in areas where 
project activities are planned. Protocols and additional resources applicable to prevention and 
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control of invasive species, including reference to a new manual for preventing the spread of 
invasive species (not yet published) and to new developments in herbicide laws, have been 
described in this report.

Two disposal methods, incineration to ash and burial, have been highlighted during this work.
Incineration to ash is a highly effective disposal method that works on all plant species and 
requires no additional monitoring plan. Resources for information on incineration to ash are 
provided in Section 5.2.3. Burial of plant matter is commonly used by practitioners, but is 
generally considered effective at intermediate depths only when coupled with a monitoring 
program and a commitment to eradicate any re-sprouts. Species-specific recommendations for 
effective burial depths are scarce, perhaps due to the influence of variations in site conditions 
and rhizome condition on the ability of individual species to emerge after burial. Species-specific 
recommendations for field trial burial depths have been developed in this report, however,
following an analysis of relevant life history traits noted during the research portion of this 
project (Table D.2, Appendix D).

Future efforts might focus on developing strategies for minimization of biomass requiring 
disposal at project sites, research into incinerators, and/or designing and conducting field trials 
to establish species-specific minimum burial depths.
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Appendix A
Invasive Species Disposal

Table A.1  Invasive Species Disposal Matrix
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Appendix B
Invasive Species Control

Table B.1 Invasive Species Control Matrix
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l
M

ec
ha

ni
ca

l
C

he
m

ic
al

B
io

lo
gi

ca
l

Le
af

y 
sp

ur
ge

E
up

ho
rb

ia
 e

su
la

S
up

pr
es

s 
gr

ow
th

 b
y 

m
ul

ch
in

g 
w

ith
 s

ev
er

al
 

fe
et

 o
f h

ay
 (2

). 
Pu

lli
ng

 a
nd

 d
ig

gi
ng

 s
ho

ot
s 

m
ay

 c
au

se
 th

e 
sh

oo
ts

 to
 s

pr
ea

d 
m

or
e 

(2
1)

.
Sh

ee
p 

an
d 

go
at

s 
ha

ve
 b

ee
n 

us
ed

 to
 c

on
tro

l 
le

af
y 

sp
ur

ge
 (7

).

Pl
ow

in
g/

til
lin

g
an

d 
su

bs
eq

ue
nt

 p
la

nt
in

g 
of

 
co

m
pe

tin
g 

pl
an

ts
 is

 e
ffe

ct
iv

e 
in

 c
on

tro
lli

ng
 th

e 
sp

re
ad

 (7
). 

M
ow

in
g 

be
fo

re
 fl

ow
er

s 
de

ve
lo

p 
ca

n 
lim

it 
se

ed
 p

ro
du

ct
io

n 
(3

5)
. D

is
ki

ng
 o

r 
pl

ow
in

g
is

no
t e

ffe
ct

iv
e.

 M
ec

ha
ni

ca
l c

on
tro

ls
 

ge
ne

ra
lly

 a
re

 n
ot

 e
ffe

ct
iv

e 
(1

1)
.

2,
4-

D
, d

ic
am

ba
, p

ic
lo

ra
m

 b
et

w
ee

n 
ea

rly
 b

ud
 

an
d 

bl
oo

m
 s

ta
ge

 a
nd

 re
pe

at
ed

 in
 th

e 
fa

ll 
w

he
n 

pl
an

ts
 h

av
e 

re
gr

ow
n

4-
6 

in
ch

es
 (1

0.
2-

15
.2

 c
m

) (
7)

.H
er

bi
ci

de
 is

th
e

be
st

 c
ho

ic
e 

fo
r 

tre
at

m
en

t (
21

). 
R

ep
ea

te
d 

ap
pl

ic
at

io
ns

 a
re

 
lik

el
y 

ne
ce

ss
ar

y 
(3

5)
.

Fl
ea

 b
ee

tle
s,

an
d

st
em

 a
nd

 ro
ot

 b
or

in
g 

be
et

le
s 

ar
e 

us
ed

 in
 M

in
ne

so
ta

 (3
5)

. M
an

y 
in

se
ct

s 
ar

e 
av

ai
la

bl
e 

w
hi

ch
 w

ill 
re

du
ce

 b
ut

 n
ot

 
el

im
in

at
e 

po
pu

la
tio

ns
 (1

1)
.

H
em

pn
et

tle
G

al
eo

ps
is

 te
tra

hi
t

Pl
an

ts
 re

pr
od

uc
e 

by
 s

ee
d 

on
ly

 a
nd

 a
re

 e
as

ily
 

pu
lle

d.
 H

an
d-

pu
llin

g 
sh

ou
ld

 b
e 

ef
fe

ct
iv

e;
ho

w
ev

er
 h

an
d 

pu
lli

ng
 in

 th
e 

Po
rta

ge
 V

al
le

y 
in

 
Al

as
ka

 h
as

 n
ot

 b
ee

n 
ef

fe
ct

iv
e 

at
 re

du
ci

ng
 th

e 
po

pu
la

tio
n 

af
te

r 5
 y

ea
rs

 o
f t

re
at

m
en

t (
44

).

C
on

tro
l s

pr
ea

d 
by

 m
ow

in
g 

be
fo

re
 p

la
nt

s 
go

 to
 

se
ed

 (2
0)

. P
lo

w
in

g 
ea

rly
 in

 s
pr

in
g 

be
fo

re
 

se
ed

lin
gs

 d
ev

el
op

 c
an

 c
on

tro
l h

em
p 

ne
ttl

e 
in

 
ag

 fi
el

ds
 (3

2)
.

C
an

no
t b

e 
co

nt
ro

lle
d 

w
ith

 2
,4

-D
. D

ic
am

ba
 

m
ix

ed
 w

ith
 M

C
P

A 
is

 re
co

m
m

en
de

d 
(1

4)
. 

C
hl

or
su

lfu
ro

n 
10

 g
ra

m
s 

pe
r h

ec
ta

re
 (4

4)
.

N
on

e 
ar

e 
cu

rr
en

tly
 a

va
ila

bl
e 

(3
2)

.

G
al

in
so

ga
 

G
al

in
so

ga
 p

ar
vi

flo
ra

N
o 

in
fo

rm
at

io
n 

fo
un

d.

C
ro

p 
ro

ta
tio

n 
ca

n 
be

 u
se

fu
l i

n 
co

nt
ro

lli
ng

 th
e 

sp
re

ad
 o

f G
al

in
so

ga
as

 w
el

l a
s 

re
gu

la
rc

ro
p 

ro
ta

tio
n 

in
 a

gr
ic

ul
tu

ra
l s

itu
at

io
ns

 (5
2)

. 
M

ec
ha

ni
ca

l c
on

tro
l i

s 
m

os
t e

ffe
ct

iv
e 

at
th

e 
se

ed
lin

g 
st

ag
e 

(6
7)

. 

H
er

bi
ci

de
s 

w
hi

ch
 h

av
e 

be
en

 p
ro

ve
n 

to
 b

e 
ef

fe
ct

iv
e 

ar
e 

Ti
lla

m
, a

tra
zi

ne
, G

oa
l, 

Ka
rm

ex
, 

La
ss

o,
an

d 
Lo

ro
x;

am
on

g 
ot

he
rs

 (5
2)

.

Su
da

n 
gr

as
s 

an
d 

so
rg

hu
m

ha
ve

 b
ee

n 
kn

ow
n 

to
 o

ut
-c

om
pe

te
 G

al
in

so
ga

(5
2)

. 

O
ra

ng
e 

ha
w

kw
ee

d
H

ie
ra

ci
um

 a
ur

an
tia

cu
m

Pu
ll 

by
 h

an
d 

w
he

n 
no

t i
n 

se
ed

 to
 a

vo
id

 
sp

re
ad

in
g 

se
ed

s.
 M

ak
e 

su
re

 to
 re

m
ov

e 
al

l 
ro

ot
s 

fro
m

 th
e 

so
il 

so
 th

ey
 d

on
't 

re
sp

ro
ut

(5
). 

C
on

tro
l b

y 
ca

re
fu

l d
ig

gi
ng

 o
f r

os
et

te
 p

la
nt

s.
 

Pl
an

ts
 re

-g
ro

w
 q

ui
ck

ly
 fr

om
 b

ro
ke

n 
ro

ot
s 

le
ft 

in
th

e
so

il,
 s

o 
ha

nd
 p

ul
lin

g 
is

 s
el

do
m

 e
ffe

ct
iv

e 
(3

2)
.H

an
d 

pu
lli

ng
 m

ay
 n

ot
 b

e 
ef

fe
ct

iv
e,

 b
ut

 
m

ay
 b

e 
pr

ef
er

ab
le

 to
 n

o 
co

nt
ro

l a
t a

ll 
(8

1)
.

M
ow

in
g

is
no

t e
ffe

ct
iv

e,
 a

s 
th

es
e 

ar
e 

pe
re

nn
ia

l (
5)

. D
o

no
t m

ow
;i

t s
tim

ul
at

es
 

rh
iz

om
at

ou
s 

gr
ow

th
 (3

7)
.M

ow
in

g 
ca

n 
lim

it 
se

ed
 p

ro
du

ct
io

n,
 b

ut
 m

ay
 p

ro
m

ot
e 

ve
ge

ta
tiv

e 
sp

re
ad

 a
nd

 fl
ow

er
in

g.
 T

ill
in

g 
in

 c
on

ju
nc

tio
n 

w
ith

 h
er

bi
ci

de
 h

as
 b

ee
n 

ef
fe

ct
iv

e 
(8

1)
.

Tr
ic

lo
py

r b
ef

or
e 

flo
w

er
in

g;
 a

m
in

op
yr

al
id

; 
cl

op
yr

al
id

 b
ef

or
e 

bu
ds

 fo
rm

 (5
); 

pi
cl

or
am

 o
r 

pi
cl

or
am

 +
 2

,4
-D

 p
ro

vi
de

s 
ve

ry
 g

oo
d 

co
nt

ro
l 

(3
2)

.

N
on

e 
ar

e
cu

rr
en

tly
av

ai
la

bl
e 

(4
4)

.

Bl
ue

-fl
ow

er
in

g 
le

ttu
ce

 
La

ct
uc

a 
ta

ta
ric

a,
 (L

. p
ul

ch
el

la
)

N
o 

in
fo

rm
at

io
n 

fo
un

d.
N

o 
in

fo
rm

at
io

n 
fo

un
d.

N
o 

in
fo

rm
at

io
n 

fo
un

d.
N

o 
in

fo
rm

at
io

n 
fo

un
d.

Pu
rp

le
 lo

os
es

tri
fe

 
Ly

th
ru

m
 s

al
ic

ar
ia

C
ov

er
in

g
pl

an
ts

 w
ith

 b
la

ck
 p

la
st

ic
 c

an
 

po
te

nt
ia

lly
 s

lo
w

 g
ro

w
th

. T
hi

ck
,h

ea
vy

 m
ul

ch
 

fro
m

 m
ow

ed
 p

la
nt

s 
co

ul
d 

po
ss

ib
ly

 k
ill 

so
m

e 
ro

ot
s 

(7
). 

Sm
al

l p
la

nt
 p

op
ul

at
io

ns
 m

ay
 b

e 
cu

t 
or

 p
ul

le
d 

by
 h

an
d 

re
pe

at
ed

ly
 o

ve
r s

ev
er

al
 

ye
ar

s 
(1

3)
.

M
ow

in
g 

is
 n

ot
 e

ffe
ct

iv
e 

w
he

n 
it 

is
 th

e
on

ly
 

co
nt

ro
l m

ec
ha

ni
sm

 b
ec

au
se

 p
la

nt
s

w
ill 

de
ve

lo
p 

sh
oo

ts
 a

nd
 a

dv
en

tit
io

us
 ro

ot
s 

(7
)(1

3)
. I

f c
ut

tin
g 

pl
an

ts
, t

he
 b

es
t t

im
e 

is
 la

te
 

in
 th

e 
se

as
on

 in
 o

rd
er

 to
 d

ep
le

te
 ro

ot
 

re
se

rv
es

 (7
).

A
ny

 c
on

tro
l m

ea
su

re
 s

ho
ul

d 
be

 
ca

rr
ie

d 
ou

t b
ef

or
e 

pl
an

t g
oe

s 
to

 s
ee

d 
(1

3)
. 

Fo
rm

ul
at

io
ns

 fo
r u

se
 o

n 
rig

ht
-o

f-w
ay

s 
an

d 
ne

ar
 w

at
er

 a
re

 li
ke

ly
 n

ee
de

d.
 2

,4
-D

, 
gl

yp
ho

sa
te

, i
m

az
am

ox
, m

et
su

lu
ro

n-
m

et
hy

l+
am

in
op

yr
al

id
, t

ric
lo

py
r, 

im
az

ap
yr

, a
nd

 
am

in
oc

yc
lo

py
ra

ch
lo

r (
35

).

Tw
o 

le
af

 fe
ed

in
g 

be
et

le
s 

(G
al

er
uc

el
la

 s
p.

)
ha

ve
 b

ee
n 

ve
ry

 e
ffe

ct
iv

e 
in

 M
in

ne
so

ta
(3

5)
.

Au
st

ria
n 

fie
ld

cr
es

s
R

or
ip

pa
 a

us
tri

ac
a

D
ig

 s
m

al
l p

op
ul

at
io

ns
 b

y 
ha

nd
 (7

)(
23

)(
43

). 
W

he
n 

ha
nd

-p
ul

lin
g,

 m
ak

e 
su

re
th

e
en

tir
e 

ro
ot

 
is

 re
m

ov
ed

 (2
3)

(4
3)

.

R
ep

ea
te

d 
pl

ow
in

g/
til

lin
g 

m
ay

 b
e 

ef
fe

ct
iv

e 
(7

).
La

rg
e 

in
fe

st
at

io
ns

 w
er

e 
co

nt
ro

lle
d 

in
 

C
al

ifo
rn

ia
 b

y 
dr

ai
ni

ng
 w

et
la

nd
s 

an
d 

co
nv

er
tin

g 
in

fe
st

ed
 a

re
as

 to
 a

gr
ic

ul
tu

ra
l f

ie
ld

s 
(4

2)
.

2,
4-

D
 (7

)(
8)

;2
,4

-D
 o

r g
ly

ph
os

at
e 

(4
2)

.
N

o 
bi

ol
og

ic
al

 c
on

tro
ls

 a
re

 c
ur

re
nt

ly
 a

va
ila

bl
e 

(2
3)

.

H
or

se
ne

ttl
e

S
ol

an
um

 c
ar

ol
in

en
se

H
an

d 
pu

lli
ng

 is
 e

ffe
ct

iv
e 

in
 c

on
tro

lli
ng

 s
m

al
l 

ou
tb

re
ak

s 
(8

).

Ti
llin

g 
an

d 
m

ow
in

g 
ar

e 
no

t e
ffe

ct
iv

e 
(8

). 
D

o 
no

t t
ill 

(7
4)

.M
ec

ha
ni

ca
l t

ec
hn

iq
ue

s 
sp

re
ad

 
ro

ot
s 

an
d 

al
lo

w
 p

ro
pa

ga
tio

n 
w

hi
le

 
si

m
ul

ta
ne

ou
sl

y 
al

lo
w

in
g 

de
ep

 g
ro

w
in

g 
ro

ot
s 

to
 re

sp
ro

ut
(4

2)
. M

ow
in

g 
at

 fi
rs

t b
lo

om
 is

 
ef

fe
ct

iv
e 

(7
4)

. M
ow

in
g 

w
ee

kl
y 

ca
n 

re
du

ce
 b

ut
no

t e
lim

in
at

e
th

is
 s

pe
ci

es
 (4

2)
. T

he
 b

es
t 

m
et

ho
d 

w
as

 to
 m

ow
m

on
th

ly
 a

nd
 a

pp
ly

 
he

rb
ic

id
e 

to
 s

um
m

er
/fa

ll 
fo

lia
ge

tw
o 

w
ee

ks
 

be
fo

re
 th

e 
fir

st
 fr

os
t(

74
). 

G
ly

ph
os

at
e 

an
d 

2,
4-

d 
ap

pl
ie

d 
to

 y
ou

ng
 

gr
ow

in
g

pl
an

ts
, p

ic
lo

ra
m

 a
pp

lie
d 

at
 fl

ow
er

in
g,

 
im

az
ap

yr
ap

pl
ie

d 
du

rin
g 

ac
tiv

e 
gr

ow
th

 (8
).

N
o 

bi
ol

og
ic

al
 a

ge
nt

s 
ar

e 
ap

pr
ov

ed
 o

r 
sp

ec
ifi

ca
lly

 m
en

tio
ne

d 
(4

2)
.



D
is

po
sa

l a
nd

 C
on

tro
l o

f I
nv

as
iv

e 
P

la
nt

 S
pe

ci
es

Th
re

e 
Pa

ra
m

et
er

s 
Pl

us
, I

nc
.

Al
as

ka
 D

ep
ar

tm
en

t o
f T

ra
ns

po
rta

tio
n 

an
d 

Pu
bl

ic
 F

ac
ilit

ie
s

Fe
br

ua
ry

 2
01

4
Pa

ge
 B

-3

C
om

m
on

 N
am

e
Sc

ie
nt

ifi
c 

N
am

e
C

on
tr

ol
 M

et
ho

ds
M

an
ua

l
M

ec
ha

ni
ca

l
C

he
m

ic
al

B
io

lo
gi

ca
l

Pe
re

nn
ia

l s
ow

th
is

tle
S

on
ch

us
 a

rv
en

si
s

It 
is

 s
ug

ge
st

ed
 th

at
 m

ow
in

g 
is

 le
ss

 e
ffe

ct
iv

e 
th

an
 ti

lli
ng

fo
r c

on
tro

lli
ng

 th
is

 s
pe

ci
es

(3
3)

.

Ti
llin

g 
th

e 
so

il 
ca

n 
be

 e
ffe

ct
iv

e 
in

 c
on

tro
l 

w
he

n 
it 

oc
cu

rs
 a

t t
he

 7
-9

 le
af

 ro
se

tte
 s

ta
ge

 
(7

). 
Tr

ea
tm

en
t m

us
t b

e 
pe

rfo
rm

ed
 m

ul
tip

le
 

tim
es

 th
ro

ug
ho

ut
 th

e 
gr

ow
in

g 
se

as
on

 
(4

4)
(8

1)
.

C
om

m
on

 h
er

bi
ci

de
s 

ar
e 

no
t h

ig
hl

y 
ef

fe
ct

iv
e 

at
 

tre
at

in
g 

so
w

th
is

tle
 (4

4)
. H

ow
ev

er
, a

ux
in

-ty
pe

 
he

rb
ic

id
es

 h
av

e 
be

en
 s

ho
w

n
to

 b
e 

ef
fe

ct
iv

e.
So

m
e 

re
co

m
m

en
de

d 
he

rb
ic

id
es

 in
cl

ud
e:

 
am

itr
ol

e,
 d

ic
am

ba
, M

C
P

A 
am

in
e,

 a
nd

 2
,4

-D
am

in
e

(7
).

Fo
cu

se
d 

gr
az

in
g 

ca
n 

be
 u

se
d 

(7
). 

M
an

y
in

se
ct

s 
an

d 
ne

m
at

od
es

 fe
ed

 o
n 

so
w

th
is

tle
,

ho
w

ev
er

 o
nl

y 
a 

fe
w

 o
nl

y 
fe

ed
 o

n 
th

e 
ge

nu
s 

S
on

ch
us

. I
n 

C
an

ad
a,

 re
se

ar
ch

 h
as

 b
ee

n 
co

nd
uc

te
d 

fo
rc

on
tro

l u
si

ng
 T

ep
hr

iti
s 

di
la

ce
ra

ta
, L

iri
om

yz
a 

so
nc

hi
,a

nd
C

ys
tip

ho
ra

 
so

nc
hi

, b
ut

 h
as

fo
un

d 
lim

ite
d 

re
su

lts
. N

o 
bi

oc
on

tro
l a

ge
nt

s 
ar

e 
cu

rr
en

tly
 a

va
ila

bl
e 

in
 

W
as

hi
ng

to
n

(7
). 

O
th

er
 In

va
si

ve
 P

la
nt

s 
A

dd
re

ss
ed

 in
 S

tu
dy

G
ar

lic
 m

us
ta

rd
A

lli
ar

ia
 p

et
io

la
ta

C
ov

er
 a

re
a 

w
he

re
 p

la
nt

s 
w

er
e 

re
m

ov
ed

 w
ith

 
w

oo
d 

ch
ip

s 
to

 p
re

ve
nt

 s
pr

ou
tin

g 
(5

). 
H

an
d 

pu
ll 

se
co

nd
ye

ar
 p

la
nt

s 
w

ith
 u

pp
er

 h
al

f o
f r

oo
t 

be
fo

re
 p

la
nt

 g
oe

s 
to

 s
ee

d 
(2

1)
.P

re
sc

rib
ed

 
fir

e 
m

ay
 b

e 
us

ed
 in

 s
pr

in
g 

if 
fo

llo
w

ed
 u

p 
w

ith
 

he
rb

ic
id

e 
(3

5)
.

D
o 

no
t m

ow
 (5

). 
C

ut
tin

g 
flo

w
er

in
g 

st
em

s 
as

 
ne

ar
 to

 g
ro

un
d 

le
ve

l a
s 

po
ss

ib
le

 is
 e

ffe
ct

iv
e.

 
H

ow
ev

er
, i

f p
la

nt
s 

ar
en

't 
flo

w
er

in
g 

ye
t t

he
y 

m
ay

 re
sp

ro
ut

fro
m

 th
e 

ro
ot

 c
ro

w
n 

(3
3)

.

H
er

bi
ci

de
s 

m
ay

 b
e 

ap
pl

ie
d 

to
 fo

lia
ge

-tr
ic

lo
py

r, 
m

et
su

lfu
ro

n-
m

et
hy

l, 
or

 im
az

ap
ic

. G
ly

ph
os

at
e 

or
 2

,4
-D

 m
ay

 b
e 

us
ed

 a
fte

r n
at

iv
e 

pl
an

ts
 

en
te

r d
or

m
an

cy
 a

nd
 g

ar
lic

 m
us

ta
rd

 is
 s

til
l 

ac
tiv

e 
(3

5)
. T

he
re

 is
 n

ot
 a

 s
pe

ci
fic

 h
er

bi
ci

de
 

w
hi

ch
 s

ol
el

y 
co

nt
ro

ls
 g

ar
lic

 m
us

ta
rd

. 
H

er
bi

ci
de

s 
w

hi
ch

 k
ill 

ga
rli

c 
m

us
ta

rd
 a

re
 

kn
ow

n 
to

 k
ill 

so
m

e 
fie

ld
 c

ro
ps

 (5
5)

. 

U
nd

er
 in

ve
st

ig
at

io
n,

 n
on

e 
av

ai
la

bl
e 

at
 th

is
 

tim
e 

(3
5)

.

C
he

at
gr

as
s 

B
ro

m
us

 te
ct

or
um

N
o 

in
fo

rm
at

io
n 

fo
un

d.

M
ow

in
g 

ca
n 

he
lp

 li
m

it 
bu

t n
ot

 e
nt

ire
ly

 p
ro

hi
bi

t 
se

ed
 p

ro
du

ct
io

n 
(1

5)
. M

ow
in

g 
is

 n
ot

 
re

co
m

m
en

de
d 

un
le

ss
 it

 is
 d

on
e 

at
 re

gu
la

r 
in

te
rv

al
s 

se
ve

ra
l t

im
es

 p
er

 y
ea

r f
or

 s
ev

er
al

 
ye

ar
s.

 T
illi

ng
 a

lo
ne

 is
 g

en
er

al
ly

 n
ot

 e
ffe

ct
iv

e 
an

d 
if 

us
ed

 s
ho

ul
d 

be
 d

on
e 

m
ul

tip
le

 ti
m

es
 s

o 
th

at
 s

ee
ds

 a
re

 b
ur

ie
d 

4-
6 

in
ch

es
 (1

0.
2-

15
.2

 
cm

) t
o 

pr
ev

en
t s

ee
d

ge
rm

in
at

io
n 

(3
3)

. M
at

ur
e 

pl
an

ts
 m

ay
 b

e 
ki

lle
d 

in
 th

e 
sp

rin
g 

by
 ti

lli
ng

 o
r 

pr
es

cr
ib

ed
 b

ur
n 

be
fo

re
 th

ey
 g

o 
to

 s
ee

d 
(3

3)
.

At
ra

zi
ne

, g
ly

ph
os

at
e,

 m
ul

tip
le

 o
th

er
 

he
rb

ic
id

es
 (1

5)
; G

ly
ph

os
at

e 
w

ill 
ki

ll 
ch

ea
tg

ra
ss

, b
ut

 s
ho

ul
d 

be
 u

se
d 

in
 c

on
ju

nc
tio

n 
w

ith
 o

th
er

 c
on

tro
l m

et
ho

ds
 (3

3)
.

G
ra

zi
ng

 in
 th

e 
sp

rin
g 

w
ill 

he
lp

 c
on

tro
l 

ch
ea

tg
ra

ss
 (3

3)
.

R
am

pi
on

 b
el

lfl
ow

er
C

am
pa

nu
la

 ra
pu

nc
ul

oi
de

s

Pu
ll 

or
 d

ig
 o

ut
 p

la
nt

, t
ak

in
g 

ca
re

 to
 g

et
 a

ll 
of

 
th

e 
ro

ot
s 

(1
4)

(7
6)

 (8
1)

. C
ut

tin
g 

flo
w

er
 s

pi
ke

s 
an

d 
ba

gg
in

g 
ca

n 
pr

ev
en

t s
ee

di
ng

, b
ut

 p
la

nt
w

ill 
re

sp
ro

ut
 fr

om
 rh

iz
om

es
 (7

7)
.

It 
is

 a
lm

os
t i

m
po

ss
ib

le
 to

 c
on

tro
l t

hi
s 

sp
ec

ie
s 

m
ec

ha
ni

ca
lly

 (4
4)

. P
lo

w
in

g/
til

lin
g 

is
 n

ot
 a

 
co

nt
ro

l o
pt

io
n 

(7
7)

.

Pr
ob

le
m

at
ic

 to
 c

on
tro

l b
y 

ch
em

ic
al

 m
et

ho
ds

, 
bu

t g
ly

ph
os

at
e 

ca
n 

be
 e

ffe
ct

iv
e 

(4
4)

. 
G

ly
ph

os
at

e 
or

 d
ic

am
ba

 (1
4)

; P
la

nt
 is

 re
si

st
an

t 
to

 2
,4

-D
 (7

7)
.

N
on

e 
ar

e 
cu

rr
en

tly
 a

va
ila

bl
e 

(7
7)

.

Si
be

ria
n 

pe
a 

sh
ru

b
C

ar
ag

an
a 

ar
bo

re
sc

en
s

Pu
ll 

by
 h

an
d 

(1
6)

.
N

o 
in

fo
rm

at
io

n 
fo

un
d.

Tr
ea

t t
he

 c
ut

 s
tu

m
p 

w
ith

 g
ly

ph
os

at
e 

or
 

tri
cl

op
yr

 (1
6)

. 
N

o 
in

fo
rm

at
io

n 
fo

un
d.

Sp
ot

te
d 

kn
ap

w
ee

d 
C

en
ta

ur
ea

 s
to

eb
e 

(C
. 

m
ac

ul
os

a)

C
an

 b
e 

ha
nd

 p
ul

le
d 

or
 c

ut
 (1

3)
. H

an
d 

pu
ll 

an
d 

di
g 

pl
an

ts
 o

ut
 a

lo
ng

 w
ith

 th
e 

ro
ot

 (2
1)

. T
ar

p 
w

ith
 b

la
ck

 p
la

st
ic

 (3
3)

.

C
an

 b
e 

ro
to

til
le

d 
or

 p
lo

w
ed

 fo
r s

ev
er

al
 y

ea
rs

 
in

 a
 ro

w
 to

 c
on

tro
l. 

M
ow

in
g 

is
 n

ot
 e

ffe
ct

iv
e 

be
ca

us
e 

pl
an

ts
 c

an
 s

til
l g

ro
w

 a
nd

 p
ro

du
ce

 
se

ed
 (5

). 
M

ow
in

g 
at

 b
ud

 s
ta

ge
 a

nd
 fl

ow
er

in
g 

st
ag

e 
re

du
ce

s 
th

e 
nu

m
be

r o
f p

la
nt

s 
pr

od
uc

in
g 

se
ed

 (3
3)

.

C
lo

py
ra

lid
 a

nd
 a

m
in

op
yr

al
id

 w
or

k 
w

el
l (

5)
(3

5)
. 

O
th

er
 g

oo
d 

op
tio

ns
 in

cl
ud

e 
cl

op
yr

al
id

 a
nd

 
2,

4-
D

 o
r c

lo
py

ra
lid

 a
nd

 tr
ic

lo
py

r (
5)

. 
Am

in
op

yr
al

id
 a

nd
 s

om
e 

am
in

e 
m

ix
tu

re
s 

of
 

2,
4-

D
 a

nd
 tr

ic
lo

py
r a

re
 s

af
e 

up
 to

 th
e 

ed
ge

 o
f 

w
at

er
 (5

). 
Ap

pl
y 

he
rb

ic
id

es
 o

n 
le

av
es

 b
ef

or
e 

th
e 

st
em

 e
lo

ng
at

es
 (2

1)
. G

ly
ph

os
at

e,
 

im
az

ap
yr

, a
m

in
oc

yc
lo

py
ra

ch
lo

r, 
or

 p
ic

lo
ra

m
 

ar
e 

al
so

 e
ffe

ct
iv

e 
w

he
n 

ap
pl

ie
d 

to
 fo

lia
ge

 
(3

5)
.

Bi
ol

og
ic

al
 c

on
tro

l h
as

 b
ee

n 
ef

fe
ct

iv
e 

in
 B

rit
is

h 
C

ol
um

bi
a.

 S
ee

d-
re

du
ci

ng
 fl

ie
s 

(U
ro

ph
or

a 
sp

.)
ha

ve
 re

su
lte

d 
in

 u
p 

to
 9

5%
 re

du
ct

io
n 

in
 s

ee
d 

pr
od

uc
tio

n 
(3

2)
.



D
is

po
sa

l a
nd

 C
on

tro
l o

f I
nv

as
iv

e 
P

la
nt

 S
pe

ci
es

Th
re

e 
Pa

ra
m

et
er

s 
Pl

us
, I

nc
.

Al
as

ka
 D

ep
ar

tm
en

t o
f T

ra
ns

po
rta

tio
n 

an
d 

Pu
bl

ic
 F

ac
ilit

ie
s

Fe
br

ua
ry

 2
01

4
Pa

ge
 B

-4

C
om

m
on

 N
am

e
Sc

ie
nt

ifi
c 

N
am

e
C

on
tr

ol
 M

et
ho

ds
M

an
ua

l
M

ec
ha

ni
ca

l
C

he
m

ic
al

B
io

lo
gi

ca
l

Bu
ll 

th
is

tle
 

C
irs

iu
m

 v
ul

ga
re

H
an

d 
pu

ll 
an

d 
di

sp
os

e 
of

 fl
ow

er
in

g 
pl

an
ts

 in
 

th
e 

tra
sh

 (7
).

D
ig

gi
ng

or
 h

oe
in

g 
is

 e
ffe

ct
iv

e.
 

Pl
an

ts
 u

su
al

ly
 d

ie
 if

 th
e 

to
p 

co
up

le
of

in
ch

es
 

of
 ro

ot
s 

ar
e 

re
m

ov
ed

 w
ith

 th
e 

m
ai

n 
st

em
 (5

). 

C
ut

tin
g 

pl
an

ts
 1

 to
 2

 in
ch

es
 (2

.5
-5

.1
 c

m
) 

be
ne

at
h 

th
e 

so
il 

su
rfa

ce
 w

he
n 

pl
an

t i
s 

in
 b

ud
 

ev
er

y 
ye

ar
 o

r m
or

e 
th

an
 o

nc
e 

a 
ye

ar
 is

 
ef

fe
ct

iv
e 

fo
r c

on
tro

lli
ng

 th
e 

sp
re

ad
 (5

). 
M

ow
in

g 
ca

n 
be

 e
ffe

ct
iv

e.
 M

ak
e 

su
re

 p
la

nt
s 

ar
e 

no
t f

lo
w

er
in

g.
 A

ls
o,

 if
 m

ow
in

g 
is

 d
on

e 
to

o 
ea

rly
 p

la
nt

s 
m

ay
 re

-s
pr

ou
t a

nd
 fl

ow
er

 a
ga

in
 

th
at

 s
ea

so
n 

(7
). 

M
ow

 a
fte

r p
la

nt
 b

ol
ts

 b
ut

 
be

fo
re

 it
 fl

ow
er

s.
 M

ay
 n

ee
d 

to
 m

ow
 tw

ic
e 

pe
r 

se
as

on
. R

ep
ea

te
d 

m
ow

in
g 

w
ill

 p
re

ve
nt

 
flo

w
er

in
g 

an
d 

sp
re

ad
in

g.
 P

lo
w

in
g/

til
lin

g
is

 
ef

fe
ct

iv
e 

(5
). 

Ti
lla

ge
 is

 e
ffe

ct
iv

e 
w

he
n 

pr
op

er
ly

 
tim

ed
 (5

0)
.

2,
4-

D
 is

 re
co

m
m

en
de

d 
(7

). 
G

ly
ph

os
at

e 
(5

); 
di

ca
m

ba
, c

lo
py

ra
lid

, o
r p

ic
lo

ra
m

:e
ith

er
 a

lo
ne

 
or

in
 c

om
bi

na
tio

n 
w

ith
 2

,4
-D

 (5
0)

.

Se
ed

 p
ro

du
ct

io
n 

is
 im

pa
ct

ed
 b

y 
th

e 
se

ed
he

ad
 

ga
ll 

fly
(7

).

N
ar

ro
w

le
af

 h
aw

ks
be

ar
d

C
re

pi
s 

te
ct

or
um

H
an

d 
pu

ll 
sm

al
l p

op
ul

at
io

ns
 a

nd
 c

om
pl

et
el

y 
re

m
ov

e 
ro

ot
s.

 P
ul

l p
la

nt
s 

pr
io

r t
o 

se
ed

 s
et

 
an

d 
fo

llo
w

 u
p 

fo
r s

ev
er

al
 y

ea
rs

 to
 d

ep
le

te
 

se
ed

 b
an

k 
(2

0)
.

N
o 

in
fo

rm
at

io
n 

fo
un

d.

2,
4-

D
 o

n 
ba

sa
l r

os
et

te
s 

in
 fa

ll 
(1

9)
. 

G
ly

ph
os

at
e 

an
d 

m
et

su
lfu

ro
n-

m
et

hy
l (

20
). 

M
et

su
lfu

ro
n-

m
et

hy
l s

ho
ul

d 
be

 a
pp

lie
d 

in
 th

e 
sp

rin
g 

to
 c

ot
yl

ed
on

s 
an

d 
ag

ai
n 

in
 th

e 
fa

ll 
to

 
w

ea
ke

n 
th

e 
ro

se
tte

s.
 A

n 
ad

di
tio

na
l 4

9 
fo

ot
(1

5 
m

) b
uf

fe
r s

ho
ul

d 
be

 tr
ea

te
d 

al
on

g 
w

ith
 th

e 
co

nt
am

in
at

ed
 s

ite
 w

ith
 7

0 
gr

am
s 

pe
r h

ec
ta

re
 

(6
6)

. T
hi

s 
sp

ec
ie

s 
is

 s
o 

w
id

es
pr

ea
d 

in
 th

e 
An

ch
or

ag
e 

ar
ea

, A
KN

H
P 

re
co

m
m

en
ds

 
tre

at
in

g 
w

ith
 h

er
bi

ci
de

 b
e 

us
ed

 in
 c

on
ju

nc
tio

n 
w

ith
 a

ny
 o

th
er

 c
on

tro
l m

et
ho

ds
 (8

0)
.

N
o 

in
fo

rm
at

io
n 

fo
un

d.

Sc
ot

ch
br

oo
m

 
C

yt
is

us
 s

co
pa

riu
s

R
em

ov
e 

al
l r

oo
ts

 s
o 

pl
an

t d
oe

sn
't 

re
sp

ro
ut

 
(5

). 
O

ld
er

 p
la

nt
s 

ca
n 

be
 c

ut
 b

ef
or

e 
se

ed
s 

ar
e 

m
at

ur
e 

as
 c

lo
se

 to
 g

ro
un

d 
as

 p
os

si
bl

e.
 A

fte
r 

th
e 

pl
an

t i
s 

re
m

ov
ed

 th
e 

ar
ea

 s
ho

ul
d 

be
 

re
ve

ge
ta

te
d 

w
ith

 s
pe

ci
es

 th
at

 c
an

 c
om

pe
te

 
w

ith
 fu

tu
re

 s
co

tc
h 

br
oo

m
 s

ee
dl

in
gs

 (5
). 

P
la

nt
s 

m
ay

 b
e 

ha
nd

-lo
pp

ed
 in

 th
e 

fa
ll,

 w
hi

ch
 w

ill 
ki

ll 
th

e 
pl

an
t a

nd
 n

ot
 d

is
tu

rb
 th

e 
so

il 
(3

4)
.

Pl
an

ts
 m

ay
 b

e 
cu

t m
ec

ha
ni

ca
lly

. P
la

nt
s 

sh
ou

ld
 b

e 
cu

t b
et

w
ee

n 
flo

w
er

in
g 

an
d 

se
ed

 
po

d 
m

at
ur

at
io

n 
to

 re
du

ce
 s

ee
d 

sp
re

ad
, b

ut
 

m
ay

 b
e 

cu
t a

fte
r t

he
 p

la
nt

 h
as

 g
on

e 
to

 s
ee

d 
to

 d
ep

le
te

 ro
ot

 re
se

rv
es

. B
ul

ld
oz

in
g 

is
 n

ot
 

ef
fe

ct
iv

e,
 a

nd
 c

ut
tin

g 
is

 m
os

t e
ffe

ct
iv

e 
on

 
pl

an
ts

 g
re

at
er

 th
an

 2
 in

ch
es

 (5
.1

 c
m

) i
n 

di
am

et
er

. M
ow

in
g 

in
 th

e 
sp

rin
g 

an
d 

th
en

 
ap

pl
yi

ng
 h

er
bi

ci
de

 in
 th

e 
fa

ll 
to

 p
la

nt
s 

th
at

 
ha

ve
 re

-g
ro

w
n 

ca
n 

be
 e

ffe
ct

iv
e 

(5
).

G
ly

ph
os

at
e 

ap
pl

ie
d 

to
 g

ro
w

in
g 

pl
an

ts
 in

 th
e 

sp
rin

g;
 tr

ic
lo

py
r a

pp
lie

d 
on

 w
et

, a
ct

iv
el

y 
gr

ow
in

g 
fo

lia
ge

; h
er

bi
ci

de
 w

ill 
ne

ed
 to

 b
e 

ap
pl

ie
d 

se
ve

ra
l t

im
es

 o
ve

r s
ev

er
al

 y
ea

rs
 (5

).

Se
ve

ra
l i

ns
ec

ts
 h

av
e 

be
en

 u
se

d 
to

 c
on

tro
l 

Sc
ot

ch
 b

ro
om

 s
uc

h 
as

 B
ru

ch
id

iu
s 

vi
llo

su
s,

 
E

xa
pi

on
 fu

sc
iro

st
re

, a
nd

Le
uc

op
te

ra
 

sp
ar

tif
ol

ie
lla

. I
n 

ad
di

tio
n,

 m
an

y 
na

tiv
e 

in
se

ct
s 

w
ill

 a
tta

ck
 th

is
 s

pe
ci

es
 (3

3)
. 

Sp
lit

lip
 h

em
pn

et
tle

G
al

eo
ps

is
 b

ifi
da

Pl
an

ts
 re

pr
od

uc
e 

by
 s

ee
d 

on
ly

 a
nd

 a
re

 e
as

ily
pu

lle
d 

ou
t. 

H
an

d-
pu

llin
g 

sh
ou

ld
 b

e 
ef

fe
ct

iv
e;

 
ho

w
ev

er
 h

an
d 

pu
lli

ng
 in

 th
e 

Po
rta

ge
 V

al
le

y 
in

 
Al

as
ka

 h
as

 n
ot

 b
ee

n 
ef

fe
ct

iv
e 

at
 re

du
ci

ng
 th

e 
po

pu
la

tio
n 

af
te

r 5
 y

ea
rs

 o
f t

re
at

m
en

t (
44

).

N
o 

in
fo

rm
at

io
n 

fo
un

d.
C

hl
or

su
lfu

ro
n 

10
 g

ra
m

s 
pe

r h
ec

ta
re

 (4
4)

.
N

o 
in

fo
rm

at
io

n 
fo

un
d.

M
ea

do
w

 h
aw

kw
ee

d
H

ie
ra

ci
um

 c
ae

sp
ito

su
m

Pu
ll 

by
 h

an
d 

w
he

n 
no

t i
n 

se
ed

 to
 a

vo
id

 
sp

re
ad

in
g 

se
ed

s.
 M

ak
e 

su
re

 to
 re

m
ov

e 
al

l 
ro

ot
s 

fro
m

 s
oi

l s
o 

th
ey

 d
on

't 
re

sp
ro

ut
 (5

).

M
ow

in
g 

is
 n

ot
 e

ffe
ct

iv
e,

 a
s 

th
is

 s
pe

ci
es

 is
 

pe
re

nn
ia

l (
5)

. M
ow

in
g 

m
ay

 a
ls

o 
en

co
ur

ag
e 

ve
ge

ta
tiv

e 
re

pr
od

uc
tio

n 
(3

3)
. F

er
til

iz
at

io
n 

m
ay

 
el

im
in

at
e 

ha
w

kw
ee

d 
by

 e
nc

ou
ra

gi
ng

 
co

m
pe

tit
io

n 
by

 o
th

er
 p

la
nt

s 
(3

3)
(5

).

Tr
ic

lo
py

r b
ef

or
e 

flo
w

er
in

g;
 a

m
in

op
yr

al
id

; 
cl

op
yr

al
id

 b
ef

or
e 

bu
ds

 fo
rm

 (5
); 

Pi
cl

or
am

 o
r 

pi
cl

or
am

 +
 2

,4
-D

 p
ro

vi
de

s 
ve

ry
 g

oo
d 

co
nt

ro
l 

(3
2)

.

Se
ve

ra
l i

ns
ec

ts
 a

re
 b

ei
ng

 s
tu

di
ed

 fo
r u

se
 in

 
co

nt
ro

l o
f m

ea
do

w
 h

aw
kw

ee
d 

bu
t n

on
e 

ha
ve

 
be

en
 p

er
m

itt
ed

 th
us

 fa
r (

10
).



D
is

po
sa

l a
nd

 C
on

tro
l o

f I
nv

as
iv

e 
P

la
nt

 S
pe

ci
es

Th
re

e 
Pa

ra
m

et
er

s 
Pl

us
, I

nc
.

Al
as

ka
 D

ep
ar

tm
en

t o
f T

ra
ns

po
rta

tio
n 

an
d 

Pu
bl

ic
 F

ac
ilit

ie
s

Fe
br

ua
ry

 2
01

4
Pa

ge
 B

-5

C
om

m
on

 N
am

e
Sc

ie
nt

ifi
c 

N
am

e
C

on
tr

ol
 M

et
ho

ds
M

an
ua

l
M

ec
ha

ni
ca

l
C

he
m

ic
al

B
io

lo
gi

ca
l

Fo
xt

ai
l b

ar
le

y 
H

or
de

um
 ju

ba
tu

m
N

o 
in

fo
rm

at
io

n 
fo

un
d.

M
ow

in
g 

is
 n

ot
 e

ffe
ct

iv
e 

(1
0)

. P
lo

w
 in

 fa
ll 

an
d 

cu
lti

va
te

 a
lte

rn
at

e 
co

ve
r i

n
sp

rin
g 

to
 c

on
tro

l 
(1

0)
. S

ee
d 

in
fe

st
ed

 a
re

a 
w

ith
 n

at
iv

e 
gr

as
se

s 
th

at
 g

ro
w

 q
ui

ck
ly

, s
uc

h 
as

 C
al

am
ag

ro
st

is
 

ca
na

de
ns

is
. (

20
). 

Sh
al

lo
w

 ro
ot

 s
ys

te
m

 a
llo

w
s 

fo
r e

as
ie

r m
ec

ha
ni

ca
l m

an
ag

em
en

t t
ha

n 
ot

he
r p

er
en

ni
al

 g
ra

ss
es

 (5
8)

. 

G
ly

ph
os

at
e,

 s
et

ho
xy

di
m

, f
lu

az
ifo

p,
 tr

ifl
ur

al
in

 
(1

0)
; d

al
ap

on
 (2

0)
(3

3)
.

An
 in

te
gr

at
ed

 m
an

ag
em

en
t a

pp
ro

ac
h 

sh
ou

ld
 

be
 ta

ke
n;

 d
es

ira
bl

e 
sp

ec
ie

s 
sh

ou
ld

 b
e 

se
ed

ed
 

in
 a

re
a 

af
te

r c
on

tro
l o

f f
ox

ta
il,

 a
s 

it 
is

 n
ot

 
hi

gh
ly

 c
om

pe
tit

iv
e 

(5
9)

.

H
ai

ry
 c

at
se

ar
 

H
yp

oc
ha

er
is

 ra
di

ca
ta

H
an

d 
pu

ll 
an

d 
m

ak
e 

su
re

 to
 re

m
ov

e 
ro

ot
 (1

0)
. 

Pl
ow

ed
 u

p 
m

at
er

ia
l c

an
 b

e 
co

ve
re

d 
w

ith
 b

la
ck

 
pl

as
tic

 (4
9)

.

Pl
ow

in
g/

Ti
lli

ng
 fo

r a
 fe

w
 y

ea
rs

 c
an

 h
el

p 
co

nt
ro

l (
7)

(1
0)

, b
ut

 m
ow

in
g 

do
es

n'
t w

or
k 

(1
0)

. 
It 

to
le

ra
te

s 
oc

ca
si

on
al

 m
ow

in
g 

(8
4)

.

C
he

m
ic

al
 c

on
tro

l w
ith

in
 th

e 
fir

st
 y

ea
r w

he
n 

pl
an

t i
s 

st
ill

 in
 ro

se
tte

 s
ta

ge
 is

 m
os

t e
ffe

ct
iv

e 
us

in
g 

sp
ot

 tr
ea

tm
en

t w
ith

 e
ith

er
 2

,4
-D

, 
M

C
P

A,
 o

r c
lo

py
ra

lid
 (4

9)
.

N
o 

kn
ow

n 
ag

en
ts

 a
re

 a
va

ila
bl

e 
(4

9)
.

O
rn

am
en

ta
l j

ew
el

w
ee

d
Im

pa
tie

ns
 g

la
nd

ul
ife

ra
H

an
d 

pu
ll 

be
fo

re
 fl

ow
er

in
g 

(5
)(

6)
.

M
ow

 b
ef

or
e 

flo
w

er
in

g 
an

d 
re

pe
at

 o
n

re
gr

ow
th

. C
ut

 a
s 

cl
os

e 
to

 g
ro

un
d 

as
 p

os
si

bl
e 

(5
)(

6)
.

G
ly

ph
os

at
e 

or
 2

,4
-D

 s
ho

ul
d 

be
 u

se
d 

in
 e

ar
ly

 
ve

ge
ta

tiv
e 

st
ag

es
 (6

).
N

o 
bi

ol
og

ic
al

 c
on

tro
ls

 h
av

e 
be

en
 id

en
tif

ie
d 

(5
).

O
xe

ye
 d

ai
sy

Le
uc

an
th

em
um

 v
ul

ga
re

M
ul

ch
in

g 
w

ith
 3

-4
 in

ch
es

 (7
.6

-1
0.

2 
cm

) o
f 

co
m

pa
ct

ed
 s

tra
w

 la
id

 o
ve

r i
nf

es
te

d 
ar

ea
 w

as
 

su
cc

es
sf

ul
 w

he
n 

m
ul

ch
 w

as
 a

pp
lie

d 
at

 th
e 

be
gi

nn
in

g 
of

 th
e 

gr
ow

in
g 

se
as

on
. I

f p
la

nt
 

po
pu

la
tio

n 
is

 s
m

al
l o

r w
id

el
y 

sc
at

te
re

d 
ha

nd
 

re
m

ov
al

 m
ay

 b
e 

ef
fic

ie
nt

. C
ar

e 
m

us
t b

e 
ta

ke
n 

to
 re

m
ov

e 
al

l o
f t

he
 ro

ot
s 

an
d 

rh
iz

om
es

 
(1

)(
80

). 
3-

4 
in

ch
es

 o
f t

op
so

il 
ov

er
 c

on
tro

lle
d 

ar
ea

 s
ho

ul
d 

be
 re

-s
ee

de
d 

w
ith

 fa
st

-g
ro

w
in

g 
na

tiv
e 

gr
as

se
s,

 s
uc

h 
as

 C
al

am
ag

ro
st

is
 

ca
na

de
ns

is
(8

0)
. C

ut
 a

nd
 b

ag
 fl

ow
er

 h
ea

ds
, 

di
g 

ou
t p

la
nt

s 
an

d 
ro

se
tte

s,
 re

m
ov

in
g 

as
 

m
uc

h 
of

 th
e 

ro
ot

s 
as

 p
os

si
bl

e 
(8

1)
.

C
an

 a
ls

o 
be

 c
on

tro
lle

d 
by

 in
te

ns
iv

e 
cu

lti
va

tio
n,

 w
hi

ch
 d

es
tro

ys
 it

s 
sh

al
lo

w
 ro

ot
 

sy
st

em
 (1

)(
7)

(4
4)

(5
). 

M
ow

in
g 

rig
ht

 a
s 

pl
an

ts
 

flo
w

er
 o

r a
re

 in
 fl

ow
er

 b
ud

 s
ta

ge
 w

ill
 li

m
it 

se
ed

 p
ro

du
ct

io
n 

(5
).

Ap
pl

y 
he

rb
ic

id
es

 a
s 

pl
an

ts
 b

eg
in

 to
 fl

ow
er

: 
di

ca
m

ba
, i

m
az

ap
yr

, p
ic

lo
ra

m
, o

r 
su

lfo
m

et
ur

on
-m

et
hy

l (
1)

. O
ne

 s
tu

dy
 fo

un
d 

th
at

 fe
rti

liz
in

g 
w

ith
 n

itr
og

en
 re

du
ce

d 
da

is
y 

an
d 

be
ne

fit
te

d 
gr

as
s 

(7
). 

Fe
rti

liz
e 

or
 re

-s
ee

d 
w

ith
 

na
tiv

e 
gr

as
se

s 
(8

1)
.

N
on

e 
ha

ve
 b

ee
n 

fo
un

d 
(5

). 
In

te
ns

e 
gr

az
in

g 
by

 c
at

tle
 c

an
 b

e 
an

 e
ffe

ct
iv

e 
m

ea
ns

 o
f c

on
tro

l 
(1

).

C
om

m
on

 to
ad

fla
x 

Li
na

ria
 v

ul
ga

ris

C
ut

tin
g,

 p
ul

lin
g,

 o
r s

pr
ay

in
g 

pr
io

r t
o 

se
ed

 
de

ve
lo

pm
en

t w
ill

 h
el

p 
co

nt
ro

l t
he

 s
pr

ea
d 

of
 

to
ad

fla
x.

 M
us

t b
e 

re
pe

at
ed

 e
ve

ry
 y

ea
r u

nt
il 

se
ed

 b
an

k 
is

 d
ep

le
te

d 
(7

1)
. D

ig
 u

p 
pl

an
ts

, 
re

m
ov

in
g 

as
 m

uc
h 

of
 th

e 
rh

iz
om

e 
as

 p
os

si
bl

e 
(8

1)
.

Pl
ow

in
g/

Ti
lli

ng
 in

fe
st

ed
 a

re
as

 e
ve

ry
 3

 w
ee

ks
, 

st
ar

tin
g 

in
 e

ar
ly

 s
um

m
er

 fo
r a

t l
ea

st
 tw

o 
ye

ar
s 

(7
). 

M
ow

in
g 

is
 g

en
er

al
ly

 n
ot

 re
co

m
m

en
de

d,
 

as
 it

 d
oe

s 
no

t a
ffe

ct
 b

ur
ie

d 
se

ed
s 

or
 ro

ot
s 

(3
3)

. M
ow

in
g 

pr
io

r t
o 

se
ed

 s
et

 m
ay

 h
el

p 
co

nt
ro

l t
he

 s
pr

ea
d 

of
 th

is
 s

pe
ci

es
 (8

1)
.

D
ic

am
ba

 a
pp

lie
d 

in
 s

pr
in

g 
or

 e
ar

ly
 fa

ll 
is

 
ef

fe
ct

iv
e 

(7
). 

Fe
rti

liz
e 

or
 s

ee
d 

w
ith

 n
at

iv
e 

gr
as

se
s 

to
 c

om
pe

te
 w

ith
 to

ad
fla

x 
(8

1)
.

Se
ve

ra
l i

ns
ec

ts
 h

av
e 

be
en

 re
le

as
ed

 in
 th

e 
U

.S
. a

nd
 C

an
ad

a.
 T

he
 m

os
t i

m
po

rta
nt

 o
ne

s 
se

em
 to

 b
e 

th
e 

flo
w

er
 fe

ed
in

g 
be

et
le

s 
(B

ra
ch

yp
te

ro
lu

s 
pu

lic
ar

iu
s

an
d

G
ym

ne
tro

n 
an

tir
rh

in
i).

 T
he

se
 in

se
ct

s 
re

du
ce

 s
ee

d 
pr

od
uc

tio
n 

in
 to

ad
fla

x.
 G

ra
zi

ng
 b

y 
sh

ee
p 

an
d 

go
at

s 
ca

n 
be

 u
se

d 
to

 c
on

tro
l t

oa
df

la
x 

(3
3)

.

W
hi

te
 s

w
ee

tc
lo

ve
r 

M
el

ilo
tu

s 
al

ba

H
an

d 
pu

ll 
th

e 
fir

st
 y

ea
r s

te
m

s 
in

 la
te

 s
um

m
er

 
(9

)(
21

). 
Pu

ll 
se

co
nd

 y
ea

r s
te

m
s 

be
fo

re
 th

ey
 

re
ac

h 
th

e 
flo

w
er

in
g 

st
ag

e 
(2

1)
. B

ur
ni

ng
 w

ith
 a

 
to

rc
h 

ha
s 

be
en

 u
se

d 
to

 c
on

tro
l s

w
ee

tc
lo

ve
r i

n 
Al

as
ka

. B
ur

ni
ng

 s
ig

ni
fic

an
tly

 re
du

ce
d 

th
e 

nu
m

be
r o

f p
la

nt
s 

an
d 

vi
ab

le
 s

ee
ds

 (3
3)

. H
an

d 
pu

ll 
sm

al
l p

op
ul

at
io

ns
 (8

0)
(8

1)
.

M
ow

 in
 la

te
 s

pr
in

g 
or

 e
ar

ly
 s

um
m

er
 to

 re
du

ce
 

se
ed

 d
is

pe
rs

al
 (9

). 
H

an
d 

pu
lli

ng
, m

ow
in

g,
 a

nd
 

cu
tti

ng
 h

av
e 

be
en

 s
uc

ce
ss

fu
l. 

C
ut

tin
g 

fir
st

 
ye

ar
 p

la
nt

s 
do

es
 n

ot
 k

ill 
th

em
 b

ut
 re

du
ce

s 
se

ed
 p

ro
du

ct
io

n.
 C

ut
tin

g 
se

co
nd

 y
ea

r p
la

nt
s 

re
du

ce
s 

pl
an

t d
en

si
ty

 a
nd

 s
ee

d 
pr

od
uc

tio
n 

(3
3)

. M
ow

in
g 

se
ve

ra
l t

im
es

 in
 th

e 
gr

ow
in

g 
se

as
on

 c
an

 re
du

ce
 fl

ow
er

in
g 

an
d 

se
ed

 
pr

od
uc

tio
n 

(8
0)

 a
nd

 m
ay

 h
el

p 
co

nt
ro

l t
he

 
sp

re
ad

 o
f t

hi
s 

sp
ec

ie
s 

(8
1)

.

2,
4-

D
, a

m
in

oc
yc

lo
py

ra
ch

lo
r +

 c
hl

or
su

lfu
ro

n,
 

am
in

op
yr

al
id

, c
hl

or
su

lfu
ro

n,
 c

lo
py

ra
lid

, 
di

ca
m

ba
, i

m
az

ap
yr

, m
et

su
lfu

ro
n,

 p
ic

lo
ra

m
, 

an
d 

tri
cl

op
yr

 a
re

 a
ll 

ex
ce

lle
nt

 fo
r c

on
tro

lli
ng

 
w

hi
te

 s
w

ee
tc

lo
ve

r (
10

). 
La

rg
e 

po
pu

la
tio

ns
 

sh
ou

ld
 b

e 
tre

at
ed

 w
ith

 h
er

bi
ci

de
; i

nc
lu

di
ng

 a
 

50
 fo

ot
 (1

5.
2 

m
) b

uf
fe

r a
ro

un
d 

th
e 

in
fe

st
at

io
n 

(8
1)

.

N
o 

bi
ol

og
ic

al
 c

on
tro

ls
 h

av
e 

be
en

 re
le

as
ed

 
(3

3)
.S

ee
d 

ar
ea

 w
ith

 n
at

iv
e 

gr
as

se
s 

to
 

ou
tc

om
pe

te
 s

w
ee

tc
lo

ve
r (

81
).



D
is

po
sa

l a
nd

 C
on

tro
l o

f I
nv

as
iv

e 
P

la
nt

 S
pe

ci
es

Th
re

e 
Pa

ra
m

et
er

s 
Pl

us
, I

nc
.

Al
as

ka
 D

ep
ar

tm
en

t o
f T

ra
ns

po
rta

tio
n 

an
d 

Pu
bl

ic
 F

ac
ilit

ie
s

Fe
br

ua
ry

 2
01

4
Pa

ge
 B

-6

C
om

m
on

 N
am

e
Sc

ie
nt

ifi
c 

N
am

e
C

on
tr

ol
 M

et
ho

ds
M

an
ua

l
M

ec
ha

ni
ca

l
C

he
m

ic
al

B
io

lo
gi

ca
l

R
ee

d 
ca

na
ry

gr
as

s 
 

P
ha

la
ris

 a
ru

nd
in

ac
ea

D
ig

 u
p 

sm
al

l p
op

ul
at

io
ns

 b
y 

ha
nd

, c
ar

ef
ul

ly
 

di
gg

in
g 

up
 a

ll 
ro

ot
s.

 F
or

 m
ed

iu
m

 s
iz

e 
po

pu
la

tio
ns

 (g
en

er
al

ly
 le

ss
 th

an
1,

07
6 

sq
. 

fe
et

 [1
00

 s
q.

 m
et

er
s]

) f
irs

t m
ow

 a
nd

 th
en

 
co

ve
r w

ith
 o

pa
qu

e 
ta

rp
s 

fo
r s

ev
er

al
 g

ro
w

in
g 

se
as

on
s.

 T
hi

s 
m

et
ho

d 
m

ay
 b

e 
us

ed
 in

 
co

nj
un

ct
io

n 
w

ith
 p

la
st

ic
 m

ul
ch

 (1
2)

. 
Pr

es
cr

ib
ed

 fi
re

 c
an

 b
e 

ef
fe

ct
iv

e 
to

 s
up

pr
es

s 
gr

ow
th

 a
nd

 a
llo

w
 fo

r c
ol

on
iz

at
io

n 
of

 n
at

iv
e 

pl
an

ts
 (1

0)
(1

8)
. H

an
d 

di
g,

 m
ow

, o
r b

ur
n.

 
Fo

llo
w

 u
p 

by
 ta

rp
in

g 
co

nt
ro

lle
d 

ar
ea

 (8
0)

.

M
ow

 b
ef

or
e 

se
ed

 p
ro

du
ct

io
n 

tw
ic

e 
pe

r y
ea

r t
o 

co
nt

ro
l s

pr
ea

d 
(7

). 
M

ow
in

g 
an

d 
til

lin
g 

m
us

t b
e 

re
pe

at
ed

 c
on

si
st

en
tly

 o
r i

t c
ou

ld
 le

ad
 to

 th
e 

sp
re

ad
 o

f t
hi

s 
sp

ec
ie

s 
(2

1)
. M

ow
in

g/
 c

ut
tin

g 
m

ul
tip

le
 ti

m
es

 m
ay

 h
el

p 
co

nt
ro

l r
ee

d 
ca

na
ry

gr
as

s.
 It

 is
 a

ls
o 

se
ns

iti
ve

 to
 p

lo
w

in
g.

 
Ap

pl
ic

at
io

n 
of

 h
er

bi
ci

de
 fo

llo
w

ed
 b

y 
pl

ow
in

g 
is

 
ef

fe
ct

iv
e 

(1
8)

. M
ow

in
g 

pr
io

r t
o 

se
ed

 s
et

 m
ay

 
he

lp
 c

on
tro

l t
he

 s
pr

ea
d 

of
 th

is
 s

pe
ci

es
 (8

1)
.

G
ly

ph
os

at
e 

ca
n 

be
 u

se
d 

w
he

n 
ne

ar
 a

qu
at

ic
 

ar
ea

s 
(7

)(
12

). 
Ap

pl
y 

he
rb

ic
id

e 
in

 la
te

 s
um

m
er

 
or

 fa
ll 

(2
1)

. F
er

til
iz

er
 s

ho
ul

d 
no

t b
e 

us
ed

 in
 

ar
ea

s 
in

fe
st

ed
 b

y 
P

ha
la

ris
, a

s 
it 

w
ill

 p
ro

m
ot

e 
fu

rth
er

 g
ro

w
th

 o
f t

he
 s

pe
ci

es
 (8

1)
.

N
o 

bi
ol

og
ic

al
 c
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Table C.1
Invasive Species Project Plant List Organized Alphabetically by Latin Name

Latin Name Common Name
Prohibited Noxious Weeds - Alaska Department of Natural Resources
Acroptilon repens Russian knapweed
Cardaria draba, C. pubescens, Lepidium latifolium Whitetops and its varieties 
Cirsium arvense Canada thistle 
Convolvulus arvensis Field bindweed 
Elymus repens Quackgrass 
Euphorbia esula Leafy spurge
Galeopsis tetrahit Hempnettle
Galinsoga parviflora Galinsoga 
Hieracium aurantiacum Orange hawkweed
Lactuca tatarica, (L. pulchella) Blue-flowering lettuce 
Lythrum salicaria Purple loosestrife 
Rorippa austriaca Austrian fieldcress
Solanum carolinense Horsenettle
Sonchus arvensis Perennial sowthistle

Other Invasive Plants Addressed in this Study
Alliaria petiolata Garlic mustard
Bromus tectorum Cheatgrass 
Campanula rapunculoides Rampion bellflower
Caragana arborescens Siberian pea shrub
Centaurea stoebe (C. maculosa) Spotted knapweed 
Cirsium vulgare Bull thistle 
Crepis tectorum Narrowleaf hawksbeard
Cytisus scoparius Scotchbroom 
Galeopsis bifida Splitlip hempnettle
Hieracium caespitosum Meadow hawkweed
Hordeum jubatum Foxtail barley 
Hypochaeris radicata Hairy catsear 
Impatiens glandulifera Ornamental jewelweed
Leucanthemum vulgare Oxeye daisy
Linaria vulgaris Common toadflax 
Melilotus alba White sweetclover 
Phalaris arundinacea Reed canarygrass  
Polygonum cuspidatum, P. bohemicum Japanese knotweed 
Prunus padus European bird cherry
Senecio jacobaea Tansy ragwort 
Tanacetum vulgare Common tansy
Tragopogon dubius Western salsify 
Vicia cracca Bird vetch
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Table D.1
Interview Contact Summary

Name Association State 
Affiliation

Contact 
phone

Contact email

Alaska
Brian Maupin Alaska Association of 

Conservation Districts
Alaska 315-1795 aacdpm@mtaonline

Brett Nelson Alaska Department of 
Transportation

Alaska 451-2238 brett.nelson@alaska.g
ov

James 
Sowerwine

Alaska Native Plant Society Alaska 334-2542 james.sowerwine@gm
ail.com

Danielle Verna Copper River Watershed 
Project

Alaska 424-3334 danielle@copperriver.
org

Blythe Brown Kodiak Soil and Water 
Conservation District

Alaska 539-5372 blythe.brown@kodiaks
oilandwater.org

Genelle Winter Metlakatla Indian 
Community

Alaska 886-1560 mic_landscaping@yah
oo.com

Pam Randles Takshanuk Watershed 
Council

Alaska 766-3542 pam.randles@takshan
uk.org

Ruth Gronquist U.S. Bureau of Land 
Management

Alaska 474-2377 ruth_gronquist@blm.g
ov

Laurie Thorpe U.S. Bureau of Land 
Management

Alaska 267-1208 lthorpe@blm.gov

John Hudson U.S. Fish and Wildlife 
Service

Alaska 780-1169 john_hudson@fws.gov

Trish Wurtz U.S. Forest Service, State & 
Private Forestry

Alaska 451-2799 twurtz@fs.fed.us

David Lendrum University of Alaska Alaska 796-6513 dwlendrum@uas.alask
a.edu

Gino Graziano University of Alaska 
Cooperative Extension 
Service

Alaska 786-6315 gagraziano@alaska.ed
u

Phil Kaspari University of Alaska 
Cooperative Extension 
Service

Alaska 895-4215 fnpnk@uaf.edu

Lindsey Flagstad Alaska Natural Heritage 
Program

Alaska 786-6386 laflagstad@uaa.alaska
.edu

Brianne 
Blackburn

Alaska Division of 
Agriculture

Alaska 745-8785 brianne.blackburn@al
aska.gov

Canada & the Lower 48
Normand Boulet Municipal District of Smoky 

River Number 130
Alberta 780-837-

2221
asb@mdsmokyriver.co

m
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Name Association State 
Affiliation

Contact 
phone

Contact email

Greg Czernick British Columbia Ministry of 
Transportation and 
Infrastructure

British 
Columbia

250-387-
7557

greg.czernick@gov.bc.
ca

Scott Bockness Center for Invasive Species 
Management

Montana 406-208-
7657

scott.bockness@mont
ana.edu

Phil Johnson Montana Department of 
Transportation

Montana 406-444-
7657

phjohnson@mt.gov

Patti Caswell Oregon Department of 
Transportation

Oregon 503-986-
3008

patti.caswell@odot.sta
te.or.us

Will Lackey Oregon Department of 
Transportation

Oregon 503-986-
3010

william.lackey@odot.st
ate.or.us

Mike Shippey Oregon Department of 
Transportation

Oregon 541-484-
7336

mike.shippey@odot.st
ate.or.us

Emilie Holland Rhode Island Department of 
Transportation

Rhode 
Island

401-222-
2023

emilie.holland@dot.ri.g
ov

Sally Nickelson Cedar River Watershed, 
Seattle Public Utilities

Washington 206-233-
1564

sally.nickelson@seattl
e.gov

Sandy Salisbury Washington Department of 
Transportation

Washington 360-705-
7245

salisbs@wsdot.wa.gov

Ray Willard Washington Department of 
Transportation

Washington 360-705-
7865

willarr@wsdot.wa.gov

Wendy 
DesCamp

Washington State Noxious 
Weed Board

Washington 360-725-
5764

wdescamp@agr.wa.go
v

Tim Miller Washington State University 
Cooperative Extension 
Service

Washington 360-848-
6138

twmiller@wsu.edu

Jennifer Andreas Washington State University 
Cooperative Extension 
Service

Washington 253-445-
4657

jandreas@wsu.edu

Julie Kraft Sublette County Weed & 
Pest District

Wyoming 307-367-
4728

N/A

Notes: 
1 Not all interviews are cited in the document text, annotated bibliography (Table D.2, Appendix D), or invasive 
species management matrices (Table A.1, Appendix A & Table B.1, Appendix B).
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