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Appendix J: Noxious Weed Risk Assessment

Noxious Weed Risk Assessment
Modoc National Forest Noxious Weed Control
Project

Bruce Davidson, Forest Botanist
December 23, 2002

Noxious Weed Risk Assessment Direction

The Sierra Nevada Forest Plan Amendment outlines direction and steps for completing a noxious
weed risk assessment (SNFP, Appendix L).

Forest Service Manual 2080 Noxious Weed Management (effective since 11/29/95) includes a
policy statement calling for a risk assessment for noxious weeds to be completed for every
project. Specifically, the manual states:

2081.03 Policy. When any ground disturbing action or activity is proposed, determine the risk of
introducing or spreading noxious weeds associated with the proposed action.

1. For projects having moderate to high risk of introducing or spreading noxious weeds, the project
decision document must identify noxious weed control measures that must be undertaken during project
implementation.

2. Make every effort to ensure that all seed, feed, hay, and straw used on National Forest System
lands is free of noxious weed seeds (FSH 6309.12, sec. 42 and 42.1)
3. Where States have enacted legislation and have an active program to make weed-free forage

available, Forest Officers shall issue orders restricting the transport of feed, hay, straw, or mulch which is
not declared as weed-free, as provided in 36 CFR 261.50 (a) and 261.58(t).

4. Use contract and permit clauses to prevent the introduction or spread of noxious weeds by
contractors and permittees. For example, where determined to be appropriate, use clauses requiring
contractors or permittees to clean their equipment prior to entering National Forest System lands.

2081.2 Prevention and Control Measures. Determine the factors, which favor establishment
and spread of noxious weeds and design management practices or prescriptions to reduce risk of
infestation or spread of noxious weeds.

Where funds and other resources do not permit undertaking all desired measures, address and
schedule noxious weed prevention and control in the following order:

First Priority: Prevent the introduction of new invaders,
Second Priority: Conduct early treatment of new infestations, and
Third Priority: Contain and control established infestations.

These policies set the stage for weed management on each Forest. The Sierra Nevada Forest
Amendment also emphasizes prevention and implementing Integrated Weed Management.
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Il. Risk Assessment

The proposed Modoc National Forest Noxious Weed Control Project is located throughout the
Modoc National Forest. Currently known noxious weed occurrences are proposed for treatment
with physical and chemical methods.

The risk assessment process considers eight factors when analyzing projects. A matrix was used
to look at pre-existing conditions in the planning area and to consider factors generated by the
implementation of the proposed action and alternatives.

Table 1: Noxious Weed Species in or near the project area

Crupina Crupina vulgaris A

Dalmatian toadflax Linaria dalmatica A 10 sites
Diffuse knapweed Centaurea diffusa A 11 sites
Musk thistle Carduus nutans A 12 sites
Plumeless thistle Carduus acanthoides A 1 site
Scotch thistle Onopordum acanthium A 329 sites
Spotted knapweed Centaurea maculosa A 13 sites
Squarrose knapweed Centaurea squarrosa A 3 sites
Wavyleaf thistle Cirsium undulatum A 1 site
Canada thistle Cirsium arvense B 25 sites
Dyer's woad Isatis tinctoria B 56 sites
Mediterranean sage Salvia aethiopis B 23 sites
Tall whitetop Lepidium latifolium B 1 site
Klamathweed Hypericum perforatum C 3 sites
Yellow starthistle Centaurea solstitialis C 8 sites

Table 2: California Department of Food and Agriculture Noxious Weed Control Ratings

Rating Explanation

A Noxious weed and noxious weed seed: eradication, containment, rejection, or other
holding action at the state-county level. Quarantine interceptions to be rejected or
treated at any point in the state.

B Noxious weed and noxious weed seed: eradication, containment, control or other
holding action at the discretion of the commissioner
C Noxious weed and noxious weed seed: state-endorsed holding action and eradication

only when found in a nursery; action to retard spread outside of nurseries at the
discretion of the commissioner; reject only when found in a crop seed for planting or
at the discretion of the commissioner. Designated noxious weeds in the CA Code of
Regulations.

Non-Rated

Noxious weed and noxious weed seed: temporary "A" action outside of nurseries at
the state-county level pending determination of a permanent rating.

Q2

Seven of the eight factors were rated and a risk level was assigned to each factor. When the
assessment for this project was completed it had two high risk, one moderate risk and four low
risk factors. The final factor is an overall rating based on the rated factors.

RATED RISK FACTORS
1 Inventory — A noxious weed inventory has been completed within the project area.

Risk: Low — Surveys completed
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2 Known noxious weeds, numbers of A, B, or C rated — Lots of noxious weeds are present
and are proposed for active control measures. They are listed in Table 1. This table also identifies
the California Department of Food and Agriculture rating (Ratings explained in Table 2).

Risk: High — High priority species present in project area

3 Habitat vulnerability (previous disturbance, plant cover, soil cover, shade, soil type,
aspect/moisture.) — The treatment areas have typically been disturbed previously. Most receive
ongoing livestock grazing. Sites are commonly along roadsides, in campsites, and in old skid
trails and landings. Native plant cover is often low, and the sites are obviously vulnerable to
noxious weed invasion because they are there already. The sites occupy a wide variety of habitat
types, including rocky lava flows and riparian areas.

Risk: High — High levels of previous disturbances, livestock grazing, low native plant
cover

4 Non-project dependent vectors (Existing roads and trails, traffic use, livestock/wildlife
migration, wind patterns, drainage flow direction) — Treatment areas are often adjacent to
roads, receiving a variety of traffic levels. Nearly the entire project area is grazed by livestock.

Risk: Moderate — Existing traffic and livestock movement provide moderate current
vulnerability.

5 Habitat alteration expected as a result of the project — Soil disturbance by hand digging and
grubbing.

Risk: Low — Some new ground disturbance

6 Increased vectors as a result of project implementation — Short-term traffic will increase
slightly with project implementation, and OHV use could provide a means for movement of weed
seeds.

Risk: Low — Use of off-road equipment is the main vector

Mitigation Measures (Prevention, control, and cultural practices) — For this project, prevention is
very important for reducing the risk of noxious weed spread. OHV use is the only factor related
to this project that carries significant risks for introducing or spreading weeds. Specifically, the
risk is the possible transport of weed parts or seeds into the project from areas previously
traveled, and transport of weeds out of the area. The following mitigation measures will be
applied during project implementation.

OHVs will be clean before initial entry into a treatment area, so that no mud or other debris that
could carry weed seeds remains attached to the equipment. The equipment will be visually
inspected and attached mud or debris that could carry weed seeds will be removed at the
treatment area before moving to a new site.

Risk: Low (greatly reduced risk) — implement all relevant mitigation measures

8 ANTICIPATED WEED RESPONSE TO PROPOSED ACTION - Two factors
remain at high risk — Presence of high priority weed species, and high habitat vulnerability.
With mitigation measures implemented during the project the risk is lowered, but the
project still carries a MODERATE risk for increasing the spread of noxious weeds.

OVERALL ASSESSMENT OF RISK FOR PROJECT — MODERATE
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EFFECTS ANALYSIS

Alternative 1 - No Action (Prevention Measures allowed, but No Control Measures)

Direct and Indirect Effects

This alternative would not implement noxious weed control measures. Prevention measures
would still be employed as appropriate for all Forest activities. No direct effects to noxious
weeds would occur. By not actively controlling noxious weeds, currently known weed sites
would be allowed to regenerate themselves and spread to new areas. Weed seeds that may not
have been produced if control measures were implemented would then be available for dispersal
to new sites. The methods of dispersal vary by species. Seeds are carried to new sites by vehicle
traffic (both on and off-road), wind and animals. Several weed species, including diffuse
knapweed, Mediterranean sage, form a somewhat round structure (similar to tumbleweed) that
can be tumbled by the wind for long distances, scattering seed along the way. Eventually,
healthy native plant communities would be infiltrated. Even now, a significant effort is required
to keep the advance of noxious weeds in check, much less to actually eradicate them. If they are
allowed to spread further into the various plant communities across the Forest, that effort will be
multiplied.

Cumulative Effects

Modoc County Agricultural Department (County) has a treatment plan for treating noxious weeds
in the county. Their first priority is to treat State of California “A” rated species. Some noxious
weed species, such as Yellow Starthistle are “C” rated species but are not predominant in the
County and are also treated, to eradicate them from the County. Under an agreement with the
Modoc National Forest, the County has treated Scotch thistle, Dalmatian toadflax, dyer’s woad
and knapweed occurrences on National Forest Land in the past. These treatments will no longer
be allowed with the selection of the No Action alternative. Some of the gains from past
treatments will be lost in a few years of unchecked weed seed production.

Many projects carrying a risk of noxious weed spread are currently being implemented across the
Forest. These include timber management actions (site preparation, planting, thinning,
harvesting), prescribed fire, juniper removal and aspen enhancement projects, wetlands creation
and maintenance programs, and recreational development and site maintenance. Ground
disturbance creates exposed soil and decreases native plant cover. Noxious weeds colonize these
disturbed areas easily. Equipment can move soil containing weed seeds from one area to another.
Increased traffic along access routes gives weeds an additional opportunity to spread along roads.
Even with preventive measures incorporated into project design and implementation, all of these
activities create disturbed conditions that are more vulnerable to weed establishment, and all may
still provide dispersal routes for hitchhiking weed seeds.

Grazing occurs across most of the Forest. The effects of grazing include vegetation trampling,
herbivory, and potential for weed spread from their movements. Seeds and plant parts can
become lodged in their hooves and hair and be distributed anywhere the cows move in an area.
For the most part, livestock do not eat noxious weeds. When the desired plants at a site are
grazed, their competitive ability is decreased, giving a further advantage to noxious weeds. When
Cows congregate, they can cause damage to vegetative cover. The resulting disturbed soil
provides a good place for noxious weeds to establish. Livestock may not only spread noxious
weeds within their allotments, they can bring weeds with them when they arrive and take weeds
with them when leaving the Forest. This can then increase weed occurrences in the county and in
other areas of the Forest.
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With the exception of the County weed treatments, all of the above activities will likely continue
into the foreseeable future and will likely result in the establishment of new noxious weed sites.

Alternative 2 — Proposed Action (Implementation of Physical and Chemical Treatments)

Direct and Indirect Effects

Noxious weeds will be killed (treated) in this alternative. As with the No Action alternative,
prevention measures will be implemented. Control of the spread and production of seeds is the
key to weed management for most of our noxious weeds. Only a portion of the sites will be
treated each year, so seed production will continue at the untreated sites, adding to the seed bank
in the soil. When a weed site is treated the plants will be killed, but seed will remain in the soil
and will germinate and grow in future years. Repeated treatments over the course of many years
are required to eradicate weed populations. Persistent efforts, effectively killing the plants or at
least preventing seed production, will eventually deplete the seed bank in the soil. Skipping even
one year of treatment will allow the weeds to replenish the seed bank, adding years to the time
required for eradication.

It soon becomes apparent that eradication of all noxious weeds is not a feasible goal. Particular
sites may be targeted for eradication efforts, but the main strategy must be to set a realistic goal of
preventing the spread of the existing weeds. Control, rather than eradication, means that
treatments will prevent or reduce seed production some years, but not every year. Limited
funding and resources for accomplishing weed control restrict the number of sites that may be
treated. Without an army of weed warriors battling the spread of these well-adapted plants, it
becomes clear that even stopping the increase of weeds is not attainable. So, our real goal is to
slow the spread of these invasive plants.

The control of perennial noxious weed species requires more than preventing seed production.
Our perennial noxious weeds proposed for treatment are Canada thistle, Dalmatian toadflax,
Klamathweed, tall whitetop, spotted knapweed, squarrose knapweed, and wavyleaf thistle.
Except the two knapweeds, these all reproduce by creeping rootstocks in addition to seed. Hand-
pulling alone will not effectively control well-established populations of these plants, so chemical
treatments are often recommended. Continued treatments, even if not done every year, will slow
the spread of the weeds.

Cumulative Effects

The effects of ongoing actions and those of the foreseeable future are the same as described for
the No Action alternative, with one exception. Physical and chemical control treatments will be
allowed; the work will be performed by the County, private contractor or Forest Service
personnel. Continuing to control the weeds at these sites would maximize the benefit of previous
treatments.
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Addendum to the Noxious Weed Risk Assessment for
Modoc National Forest Noxious Weed Treatment
Project

Modoc National Forest, California
Cheryl Beyer, Forest Botanist

1/23/2006

Summary

The USDA Forest Service, Modoc National Forest proposes to treat noxious weeds on the Forest.*

A Biological Assessment (BA) has been prepared for the threatened plant species suspected or
occurring within the project area. Orcuttia tenuis, slender Orcutt grass, a threatened species, occurs
on the Forest. This species is found near vernal pools or vernal pool-like drainage edges. Tuctoria
greenei, awnless spiralgrass, a federally endangered species, is known to occur on the Modoc Plateau
(USFWS 2005), but not on the Modoc National Forest.

A Biological Evaluation (BE) has been prepared for Forest sensitive plant species, and an
Addendum to the BE has supplemented that information. A Botany Report, supplemented by an
Addendum to the Botany Report, addressing watchlist plant species, diversity of native plant
communities, and diversity of native plant species has been prepared.

The purpose of this document is to supplement the Noxious Weed Risk Assessment (2002) to
review effects of the additional alternatives and to update the list of noxious weeds to be treated.

It is my determination that:

e ANTICIPATED WEED RESPONSE TO THE ACTION ALTERNATIVES - Two
factors remain at high risk — Presence of high priority weed species, and high habitat
vulnerability. With Design Standards implemented during the project the risk is
lowered, but the project still carries a MODERATE risk for increasing the density or
spread of noxious weeds for alternatives that propose manual and cultural treatments,
because of ground disturbance and ability of some weeds to rejuvenate from
underground rhizomes and buds. The risk is LOW for alternatives that employ
herbicide treatments. Effects to noxious weeds from the different alternatives are
discussed in the document.

Prepared by
Cheryl Beyer, Forest Botanist
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Introduction

The Modoc National Forest Integrated Weed Management Strategy (USDA USFS 2005) was
developed by compiling existing National and Regional direction, policy, programs, and laws into a
short operational guide for the Modoc National Forest. The primary emphasis of this Strategy is
prevention and management strategies to eradicate or control noxious weeds.

The purpose of the Modoc National Forest Noxious Weed Treatment Project is to apply those
portions of the Strategy that call for implementation of a program to control and eradicate identified
noxious weed species.

The Forest is complying with direction in the Forest Land and Resource Management Plan and the
Sierra Nevada Forest Plan Amendment to complete a Noxious Weed Risk Assessment for planned
projects on the Forest. This Addendum to the Noxious Weed Risk Assessment for the Modoc
National Forest Noxious Weed Treatment Project includes an update on the list of noxious weeds to
be treated, an update on the alternatives, and a section on herbicide resistance in weeds.

This Risk Assessment and the Project comply with the Strategy Objective:

“Secure appropriate funding to identify and eradicate noxious weed species on National Forest
Lands.

Complete appropriate treatment of noxious weed infestations on the Forest.”
This Risk Assessment and Project also comply with the Strategy Actions:

“Complete Noxious Weed Treatment EIS to allow the treatment of existing noxious weed sites to
control or eradicate noxious weeds. EIS will be used to assist in securing future treatment funding.

Ensure that revegetation occurs, where appropriate, following treatment.

Complete appropriate environmental analysis prior to ground disturbing activities and use all
methods in the control and eradication of noxious weeds.”

Two alternatives were analyzed in the 2002 Noxious Weed Risk Assessment. Four additional
alternatives have since been developed in response to issues and public comments. Alternative 3 has
no herbicide use, Alternative 4 builds on Alternative 2 by increasing the treatment periods from a
maximum of 5 years to at least 10 years, eliminates the cap on the number of acres to be treated
annually, in addition to allowing for treatment of expanding populations in current or newly
discovered sites through Early Detection — Rapid Response opportunities. Alternative 5 proposes only
manual and cultural treatments with an increase in the types of manual treatments that can be
implemented, while Alternative 6 includes all manual, cultural and herbicide treatments and adds
several new herbicides. Implementation period for Alternatives 5 and 6 is 10 years. For a more
detailed discussion of the alternatives, please see the FEIS, Chapter 2.
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Summary Comparison of Alternatives for the Noxious Weed Treatment Project

Alternatives |Alternative Alternative ,:Its?rnatlv Alternativ Alternative 5 | Alternative 6
Alternative Fe S 1 2 e4
Treatment Timeframe |Ongoing* | 5years | 5years | 10years | 10years | 10 years
. . . Sites/Acr . . :
Treatment Sites and Acres Sites/Acre Sites/Acre s Sites/Acres Sites/Acres Sites/Acres
s s
Total Inventoried Weeds (2004) 541/6908 541/6908 541/6908 541/6908 541/6908 541/6908
. 20-30
Inventoried Weeds Fully Treated aC/yrl 520/5.995 494/5,99 520/5.995 520/180 538/241
1 3 1
Inventoried Weeds Receiving
Partial Treatment’ 0/0 16/904° 0/0 16/904° 0/0 0/0
Inventoried Weeds Receiving 0/0 0/0 0/0 0/0 9/100° 3/100°
Limited Treatment
Inventoried Weeds Not Treated” 6 878 5/9% 47/916% 5/9* 5/5515 0/6,567"
Proportion of Inventoried o 00 on /=0
Weeds Treated 0.4% 99%/99% 91%/87% 99%/99% 100%/4% 100%/5%
Noxious Weeds Treated Through Up to 200 Up to 200 Up to 200
Early Detection — Rapid 0 0 0 acres (100 acres (100 ac acres (100 ac
Response (ED — RR, acres) § ac max/yr) max/yr) max/yr)
Total Acres of Weeds Treated 2?-30 6,899 5,993 7,099 480 acres 541 acres
aclyr acres acres acres
Treatment Methods for . . . . .
Inventoried Noxious Weeds (2004) Sites/Acre gltes/Acre S;tes/Acr Sites/Acres Sites/Acres Sites/Acres
Physical — hand pulling, hoeing,
grubbing 0/0 161/31 394/5,99 161/31 0/0 0/0
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Alternatives |Alternative Alternative AN Alternativ Alternative 5 | Alternative 6
. e 3
Alternative Fe S 1 2 e4
Physical+ — Physical plus, 20-30
clipping seed head or plant, acivrt 0/0 0/0 0/0 527/139 116/19
weed eater, mulch/tarp y
Physical and/or Herbicide
Treatment 00 |333/5,961 00 | 333/5,961 0/0 371/116
Herbicide 0/0 42/907 0/0 42/907 0/0 46/65
Limited Treatment” 0/0 0/0 0/0 0/0 9/100 3/100
Goat Grazing or Herbicide 0/0 0/0 0/0 0/0 5/41 5/41
Treatment
Total Acres Potentially Treated
a\llzlrtgsl)-éerblmdes (Incl. ED-RR 0/0 355/6,868 0/0 355/7,7068 0/0 425/522

*Under Current Management (Alt. 1), approximately 20 to 30 acres of noxious weeds are treated each year through other site specific NEPA decisions as part of other projects in accordance
with the Modoc NF Integrated Weed Management Strategy (2005).

*These sites are rhizomotous species that occur within 10 feet of H20. Those sites that are within 10 feet of H20 would not be treated. Sites with acreage ooutside of this 10 foot no
treatment zone would receive partial treatment. The acreage within the 10 foot zone would not be treated, the acreage outside the 10 foot zone would be treated with herbicides.

®Includes treating along borders of infestations to prevent spread using the methods specific to each alternative. Treatment is estimated at 100 acres to be proportionally distributed based on
the size of the individual infestations. These acres are included in the Inventoried Noxious Weeds Treated acreage.

“Excluded in Alt. 2 and Alt. 4: 5 sites of rhizamotous species that are within 10° of live water and partial acreage of 16 sites of rhizamotous species that are within 10° of live water.
Rhizamotous species will not be treated by physical methods in these alternatives. Excluded in Alt. 3: 47 sites of rhizamotous species. Excluded in Alt. 5: 5,658 acre Dyer’s woad, 850 acre
Dalmatian toadflax, 159 acre crupina, and 6 sites of rhizamotous species. These sites will receive limited treatment around the perimeter estimated at 100 acres proportionally distributed
based on the size of these sites. Excluded in Alt. 6: 5,658 acre Dyer’s woad, 850 acre Dalmatian toadflax, 159 acre crupina. These sites will receive limited treatment around the perimeter
estimated at 100 acres proportionally distributed based on the size of these sites.

*May use any of the methods approved for use in this NEPA decision.

SFor Alt. 2 this includes the acres under the physical and/or herbicide method plus the herbicide treated acres. Alt. 4 adds the same categories as Alt. 2 plus adds in the potentially treated
200 acres through early detection rapid response. Alt. 6 includes the Physical and/or Herbicide acres, the herbicide acres, the acres under goat grazing, the acres under the limited treatment
category, and the 200 acres under Early Detection-Rapid Response.
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Effects Analysis
Alternative 1 — No Action

Under the No Action Alternative, current management plans would continue to guide management of the
project area. No aggressive treatment activities would be implemented to accomplish the purpose and need.
This alternative is required by regulation (see the Final Environmental Impact Statement (FEIS). For further
discussion of this alternative and direct and indirect effects, please see Davidson 2002 Noxious Weed Risk
Assessment, Modoc NF Noxious Weed Project.

Cumulative Impacts

Natural events (fire, flood, drought, disease, insects, landslides, climate change) have provided habitat for
ruderal plant species in the past, and continue to do so. However, where normally native ruderal plants would
reestablish after a disturbance, and, gradually, later-stage seral natives would move in, now invasive noxious
weeds, highly adapted to infesting disturbed sites, are just as likely to invade and take over these places, and
manipulate the conditions on those sites so that they remain inhabited primarily by the weeds themselves.

The effects of past actions may have affected noxious weeds and may continue to impact them. Roads
construction and use, railroad construction and use, and power line construction and maintenance have created
pathways and vectors that facilitate weed spread and infestation.

Some past road maintenance has spread noxious weeds that were in the cinders and gravel of the borrow
material, creating, in some cases, monocultures of weeds. This is especially true of medusahead, a C-rated
noxious weed in Modoc County, which will not be treated as part of this project.

Past fire suppression has allowed non-fire-adapted species to thrive, while selecting against fire-adapted
species. Past fire suppression may be one cause for the invasion of native grasslands and sagebrush steppe by
western juniper, changing these areas to juniper woodlands with loss of understory plant biodiversity. Many
areas that have a large number of juniper also are infested with cheatgrass and/or medusahead.

Canopy cover removal during timber management and fuels reduction may have changed understory soil
moisture and light conditions. Plant communities and their accompanying species that require low light and
moist soil may have subsequently been selected against in these places. Bull thistle, a moderately invasive
weed in California which is unrated in Modoc County, appears to have taken advantage of areas that have been
opened up by logging, and also by fire.

Past road construction and trampling by cattle has disturbed soil, providing a ready seedbed for invasive and
noxious weeds. Pile burning has the potential to sterilize the soil and kill the native seedbed, creating disturbed
openings where noxious weeds can invade and begin to disperse their propagules.

Similar projects on the Forest may continue into the present and future to effect noxious weeds, providing
habitat and dispersal mechanisms, such as corridors along which seeds can travel and means of disbursing seeds
along these corridors, such as vehicles.

Effects of reasonably foreseeable future actions from projects that are on the schedule of proposed actions
(SOPA) include extensive visitation across the Forest to cut juniper during the proposed sagebrush steppe
ecosystem restoration project. This project covers a large area of the Forest; plans are to revert back to a
landscape less dominated by juniper.

Grazing will continue on allotments on the Forest. Trampling can potentially disturb soils, creating habitat
for invasive and noxious weeds. Cattle will continue to congregate in shady areas during hot summer months,
including under trees or along creeks and at springs. This may lead to trampling native vegetation and
disturbing soils in those areas, subsequently providing habitat for invasive weeds. Recreation (OHV,
horseriding, hiking, camping), firewood gathering, and many other activities have the potential to affect
noxious weeds by disturbing soil and spreading weed seeds.

Alternative 2
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This alternative would authorize treatment of noxious and invasive weeds going from a low of 300 acres per
year to a high of 1,500 acres per year of which 75 percent is projected to include some herbicide use. The
proposed action calls for eradication or controlling 14 specific noxious weed species in 520 locations covering
approximately 5,995 acres. The various methods analyzed include manual, cultural, and herbicide, with
adaptive management strategies.

Methods of application of herbicides include only spot treatment by backpack sprayer or wick. For a
complete discussion of this alternative and the direct and indirect effects, please see Davidson 2002 Noxious
Weed Risk Assessment, Modoc NF Noxious Weed Project. See Alternative 1 above for a discussion of
cumulative effects.

Alternative 3

This alternative would not use herbicides. Noxious weeds would be treated manually or culturally. Only a
portion of the sites would be treated each year, so seed production will continue at the untreated sites, adding to
the seed bank in the soil. Because not all the ‘tools in the toolbox’ (such as herbicides) would be used, the
ability to successfully control and eradicate noxious weeds would be diminished. This alternative would not
treat rhizomatous species. Large infestations would have to be treated by hand, which may hamper control and
eradication because of the need for large crews to revisit sites repeatedly. Repeat visits are necessary in both
herbicide and non-herbicide alternatives because of seeds germinating from the seedbank and replenishing the
population. Long-term, cumulative effects of this alternative relates to the continual disturbance of the soil
over 5 years, which provides the type of habitat that is conducive to new weed invasions. This alternative may
allow for the continuing infestation of noxious weeds on disturbed soil.

Direct and Indirect Effects

Only a portion of the sites will be treated each year, so seed production will continue at the untreated sites,
adding to the seed bank in the soil. When a weed site is treated the plants will be killed, but seed will remain in
the soil and will germinate and grow in future years. Repeated treatments over the course of many years are
required to eradicate weed populations. Persistent efforts, effectively Killing the plants or at least preventing
seed production, will eventually deplete the seed bank in the soil. Skipping even one year of treatment will
allow the weeds to replenish the seed bank, adding years to the time required for eradication.

Without an army of weed warriors battling the spread of these well-adapted plants, it becomes clear that even
stopping the increase of weeds is difficult. The control of perennial noxious weed species requires more than
preventing seed production. Our perennial noxious weeds proposed for treatment are Canada thistle, Dalmatian
toadflax, Klamathweed, tall whitetop, spotted knapweed, and squarrose knapweed. Except the two knapweeds,
these all reproduce by creeping rootstocks in addition to seed. Hand-pulling alone most likely will not
effectively control well-established populations of these plants.

Weed occurrences of the treated noxious weeds will decline during the time period that this alternative is
active (5 years). However, after that period, unless a new NEPA decision is enacted, the noxious weeds will
again grow from viable seeds still in the soil. Noxious weeds not addressed in the decision will continue to
grow and expand their coverage unhampered. Large sites of noxious weeds that reproduce vegetatively would
most likely not decrease in number of stems or size of occurrence.

Cumulative Effects

The effect on the environment resulting from incremental effect of the action when added to the effects of
other past, present, and reasonably foreseeable future actions would most likely be eradication and control of
smaller occurrences. Roads will continue to be a major conduit for invasive plants. Recreation, firewood
gathering, and other uses of the National Forest will most likely continue to increase, adding to ground
disturbance. Other land management and use activities such as grazing, vegetation management, fuels
management, and fire suppression will continue to cause ground disturbances and contribute to the
introduction, spread and establishment of invasive plants on National Forest System lands. Because of ground
disturbing activities and continuing seed production in sites not treated, control and eradication of larger
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occurrences and of rhizomatous/vegetatively reproducing species would not occur. There would be no control
of noxious weeds new to the Forest or those noxious species not on the list for this Project. See Alternative 1
above for further discussion of cumulative effects.

Alternative 4

This alternative is similar to Alternative 2, however it would authorize treatment of noxious weeds going
from a low of 300 new acres per year to a high of 1,500 per year. This alternative includes adaptive
management strategies to control expanding infestations and new infestations of noxious weeds. Effects from
this alternative are similar to those in Alternative 2, however, the effects would last longer. Cumulative effects
for this alternative would be the maximizing of control of the 14 noxious weeds on the Forest. However, the
Early Detection — Rapid Response Strategy for this alternative addresses the same plants with the same
treatments, and new weed species could grow and reproduce uninhibited. Additionally, newly developed and
more effective herbicides could not be used.

Early Detection — Rapid Response Strategy (EDRRS) By Alternative

No EDRRS - Alternative 2 EDRRS - Alternatives 4, 5, and
and 3 6

Treatment only of identified | Treatment of same and new
weed species and identified | weed species; new or

sites expanded sites

Direct and Indirect Effects

Only a portion of the sites will be treated each year, so seed production will continue at the untreated sites,
adding to the seed bank in the soil. When a weed site is treated the plants will be killed, but seed will remain in
the soil and will germinate and grow in future years. Repeated treatments over the course of many years are
required to eradicate weed populations. Persistent efforts, effectively killing the plants or at least preventing
seed production, will eventually deplete the seed bank in the soil. Skipping even one year of treatment will
allow the weeds to replenish the seed bank, adding years to the time required for eradication.

Limited funding and resources for accomplishing weed control can restrict the number of sites that may be
treated. The control of perennial noxious weed species requires more than preventing seed production. Our
perennial noxious weeds proposed for treatment are Canada thistle, Dalmatian toadflax, Klamath weed, tall
whitetop, spotted knapweed, and squarrose knapweed. Except the two knapweeds, these all reproduce by
creeping rootstocks in addition to seed. Usually, hand-pulling alone will not effectively control well-
established populations of these plants, so chemical treatments are often recommended.

Weed occurrences of the treated noxious weeds will most likely decline during the time period that this
alternative is active (5 years). However, after that period, unless a new NEPA decision is enacted, the noxious
weeds will again grow from viable seeds or rhizomes still in the soil. Noxious weeds not addressed in the
decision will continue to grow and expand their coverage unhampered.

Cumulative Effects

The effect on the environment resulting from incremental effect of the action when added to the effects of
other past, present, and reasonably foreseeable future actions would most likely be eradication and control of
smaller to moderate size occurrences, and possibly control of some larger sites. Roads will continue to be a
major conduit for invasive plants. Recreation, firewood gathering, and other uses of the National Forest will
most likely continue to increase, adding to ground disturbance. Other land management and use activities such
as grazing, vegetation management, fuels management, and fire suppression will continue to cause ground
disturbances and contribute to the introduction, spread and establishment of invasive plants on National Forest
System lands. Because of ground disturbing activities and continuing seed production, control and eradication
of larger occurrences and of rhizomatous/vegetatively reproducing species might be thwarted. There would be
no control of noxious weeds new to the Forest or those noxious species not on the list for this Project.
However, Early Detection — Rapid Response Strategy will provide the opportunity to treat new sites of the
identified species that have developed or existing sites that have expanded using the same treatments. See
Alternative 1 above for further discussion of cumulative effects.
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Alternative 5

Alternative 5 was developed in response to public comments. This alternative is a no-herbicide alternative
utilizing a range of manual and cultural methods to eradicate, control, or contain approximately 280 acres of
known sites and 200 acres through Early Detection — Rapid Response Strategy.

Direct and Indirect Effects

Manual methods are usually not as effective for deep-rooted or rhizomatous perennials where hand-pulling
and hoeing often leave root fragments that can generate new plants. Hand-pulling or hoeing also disturbs the
soil surface, which may increase susceptibility of a site to reinvasion by weeds (USDA 2005a).

Early Detection — Rapid Response Strategy would allow eradication of new infestations of the identified
species along with adapting the methods outlined in this alternative, while utilizing the Design Standards
(please see Final EIS 2005), to remove infestations of new noxious weed species which have been proven to be
eradicated, controlled, or contained by the methods evaluated.

This alternative addresses a smaller acreage than the former alternatives, and the chances of success of
eradication may therefore be more realistic. However, since manual treatments are often ground disturbing,
this alternative may actually provide more opportunities for noxious weed seed to germinate, and noxious
weeds to re-infest a site.

Alternative 5 treats only the periphery of 6 sites with rhizomatous weed species. A summary of those sites
and possible results of not treating the entire infestation are summarized below:

Certain sites of rhizomatous weeds that would be sprayed with herbicide in Alternative 6 would receive
limited treatment under Alternative 5. This limited treatment would aim not to eradicate the sites, but to control
them along their perimeters through manual means. The following six sites are of concern to the botany
program (please note, acreages are approximate):

WMOO3LIDA: 44 acres Near Sugar Hill, beside Planters’ Camp and open pit mines. This site presents a
problem because, potentially, disturbance caused by the Lassen Creek Forest Health Project could spread
propagules and create large, contiguous habitat for the spread of this noxious weed from this central location.

WMOOBLIDA: 3 acres Near New Pine Creek, close to the entrance to the Forest via County Road 2. A
large portion of this site is on non-Federal land. This Dalmatian Toadflax infestation is near three occurrences
of Warner Mountain Bedstraw, a Region 5 Sensitive species.

WMO10LIDA: 3 acres In the north Warners, north of Mount Bidwell. Although a polygon showing the
extent of this infestation is unavailable to us, we do see that a good portion of the land in this area is private.
The map section indicated as the site for this Dalmatian Toadflax infestation is near many springs Springs
often provide habitat for sensitive species.

WMO09CIAR4: 10 acres One or two miles southwest of Mt. Vida. This ten acre infestation of Canada
Thistle is very close to a number of sensitive plant populations; this is all the more worrisome because Canada
Thistle and these sensitive plants share habitat (wetlands, meadows, and streamsides).

WMOO05CIAR4: 0.17 acres This small site is located upon a fork of Couch Creek, two or three miles
southeast of Halls Meadows. Although greater than 0.1 acre, it is still relatively small, but easily has the
potential to spread into the Joseph Creek Basin..

DGO17CIAR4: 0.15 acres This small Canada thistle site is located at the northern extremity of Fairchild
Swamp, a large vernal meadow which is perfect habitat for Canada thistle. This noxious weed has a high
potential for exponential spread in this area. There is also a concern because Fairchild Swamp is sensitive plant
habitat.

Cumulative Effects

The effect on the environment resulting from incremental effect of the action when added to the effects of
other past, present, and reasonably foreseeable future actions would most likely be eradication and control of
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treated occurrences, however, the acreage to be treated is only 280 out of the possible nearly 6,908 infested
acres.

Roads will continue to be a major conduit for invasive plants. Recreation, firewood gathering, and other
uses of the National Forest will most likely continue to increase, adding to ground disturbance. Other land
management and use activities such as grazing, vegetation management, fuels management, and fire
suppression will continue to cause ground disturbances and contribute to the introduction, spread and
establishment of invasive plants on National Forest System lands. Because of ground disturbing activities and
continuing seed production, control and eradication of larger occurrences and of rhizomatous/vegetatively
reproducing species might be thwarted.

There would be no control of noxious weeds new to the Forest or those noxious species not on the list for
this Project. However, adaptive management will provide the opportunity to treat new sites of the identified
species that have developed or existing sites that have expanded using the same treatments.

The effects of ongoing actions and those of the foreseeable future would be control and elimination of the
treated infestations. Control and elimination of larger infestations, rhizomatous species, and untreated sites
would be problematic. See Alternative 1 above for further discussion of cumulative effects.

Alternative 6

Alternative 6 was also developed in response to public comments. This alternative utilizes non-herbicide and
herbicide treatment methods, adding a new herbicide and two mixes. It proposes to treat approximately 541
acres (341 known and 200 Early Detection — Rapid Response acres). Treatments may include use of
surfactants and dyes, as do all alternatives that use herbicides. Surfactants increase the absorption of herbicide
by the weeds, and dyes assist the applicator in efficiently treating target weeds.

Early Detection — Rapid Response Strategy would allow treating new occurrences and new weed species
within the identified Design Standards and the full range of treatment methods listed for this alternative in the
FEIS.

This alternative provides for non-ground disturbing actions in the treatment of weeds in additional to such
manual methods as digging, grubbing, grazing, etc. The acreage is less than in alternatives 2-4, which makes
success more likely, and adaptive management allows the treatment of new noxious weed species. This
alternative also provides the maximum number of tools to the manager to use in the control and eradication of
noxious weeds. The effects of this alternative would be control of all noxious weed species on the smaller
acreage, and eradication of some of the species over the 10-year time frame.

Direct and Indirect Effects

Only a portion of the sites will be treated each year, so seed production will continue at the untreated sites,
adding to the seed bank in the soil. When a weed site is treated the plants will be killed, but seed will remain in
the soil and will germinate and grow in future years. Repeated treatments over a number of years are required
to eradicate weed populations. Persistent efforts, effectively killing the plants or at least preventing seed
production, will eventually deplete the seed bank in the soil. Skipping even one year of treatment will allow the
weeds to replenish the seed bank, adding years to the time required for eradication.

Limited funding and resources for accomplishing weed control restrict the number of sites that may be
treated. The control of perennial noxious weed species requires more than preventing seed production. Our
perennial noxious weeds proposed for treatment are Canada thistle, Dalmatian toadflax, Klamathweed, tall
whitetop, spotted knapweed, and squarrose knapweed. Except the two knapweeds, these all reproduce by
creeping rootstocks in addition to seed. Hand-pulling alone will not effectively control well-established
populations of these plants, so chemical treatments are often recommended.

Cumulative Effects

The effect on the environment resulting from incremental effect of the action when added to the effects of
other past, present, and reasonably foreseeable future actions would most likely be eradication and/or control of
treated occurrences, however, the number of sites to be treated aggressively is reduced to541, and the number
of acres to 341. Roads will continue to be a major conduit for invasive plants. Recreation, firewood gathering,
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and other uses of the National Forest will most likely continue to increase, adding to ground disturbance. Other
land management and use activities such as grazing, vegetation management, fuels management, and fire
suppression will continue to cause ground disturbances and contribute to the introduction, spread and
establishment of invasive plants on National Forest System lands. Because of ground disturbing activities and
continuing seed production, control and eradication of larger occurrences and of rhizomatous/vegetatively
reproducing species might be thwarted. Early Detection — Rapid Response Strategy will provide the
opportunity to treat new sites and additional noxious weed species using the same treatments.

The effects of ongoing actions and those of the foreseeable future would be some control and elimination of
treated infestations. Containment of untreated infestations may be accomplished, but not control or eradication.
See Alternative 1 above for further discussion of cumulative effects.

Dropping Wavyleaf Thistle from the “Noxious Weeds to be Treated”

Wavyleaf thistle has been dropped from the list of noxious weeds to be treated in the Modoc National Forest
Noxious Weed Treatment Project. That determination is the result of a reassessment of the taxonomy of the
species, as detailed below.

After examination of Cirsium specimens within the California Department of Food and Agriculture
herbarium by Dr. David Keil in October 2002, he is of the opinion that the wavyleaf thistle (Cirsium undulatum
(Nutt.) Spreng.) in northeastern California (Modoc and Lassen Counties) is referable to a native form of the
species. This form is also found in eastern Oregon; eastern Washington; also probably Idaho, Montana and
other northwest states, although details of the distribution and range of the regional C. undulatum variants are
not currently known. In addition, some of the plants previously referred to C. undulatum from the Modoc
Plateau are actually C. canescens Nutt, a similar-appearing taxon of the Rocky Mountains foothills, not
previously recognized to occur in California.

However, not all Cirsium undulatum in California are native here. Non-native populations referable to
typical Cirsium undulatum are confirmed in the historic record from the Bay Area and Southern California.
Until recently, these Bay Area, Southern California and Northeastern California “populations” were all
included within a broadly defined, and assumed to be non-native, Cirsium undulatum.

With this new taxonomic determination, control efforts against “wavyleaf thistle” have come to a complete
stop. Dr. Keil is currently working on the treatment of Cirsium for an upcoming volume of “Flora of North
America North of Mexico”. At the present time this document is not yet in print, so a formal literature citation
is not currently available (Pirosko 2005).

Name Change for Spotted Knapweed

According to the US Department of Agriculture website, www.plants.usda.gov, the scientific name of
spotted knapweed is currently Centaurea stoebe L. ssp. micranthos (Gugler) Hayek. Centaurea maculosa auct
non Lam. was misapplied.
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Herbicide Resistance

A number of weed species that once were susceptible to and easily managed by certain herbicides have
developed resistance (http://www.extension.umn.edu/distribution/cropsystems/DC6077.html#Worry).
Herbicide resistance is the inherited ability of a plant to survive and reproduce following exposure to a dose of
herbicide normally lethal to the wild type. In contrast, tolerance can be defined as the inherent ability of a plant
to survive an herbicide treatment at a normal use rate.

In a plant, resistance may be naturally occurring or induced by such techniques as genetic engineering.
Resistance may occur in plants by random and infrequent mutations; no evidence has been presented to
demonstrate herbicide-induced mutation.

Through selection, where the herbicide is the selection pressure, susceptible plants are killed while herbicide
resistant plants survive to reproduce without competition from susceptible plants. Thus, the appearance of
herbicide resistance in a field is an example of rapid weed evolution
(http://cottoninfo.ucdavis.edu/images/GL _herbresist.pdf). Following is a table of herbicide-resistant weeds in
California. The chart shows that most of the resistance, at least in California, has been developed in cropland
and roadside situations.

Table 2. Specific instances of herbicide-resistant weeds in California and situations of occurrence (for
additional information or updates see: University of California Weed Research and Information Center
website at http://www.wric.ucdavis.edu).*

Area or Year of
Species Common Name Field Herbicide Material Involved
. - Occurrence
Situation
Senecio vulgaris Common Orchard 1981 Triazine (atrazine)
Groundsel
Lolium perenne Perennial ryegrass Roadside 1989 Sulfonylurea (sulfometuron)
Cyperus difformis Smallflower Rice 1993 Sulfonylurea (bensulfuron)
Umbrella sedge
Sagittaria California Rice 1993 Sulfonylurea (bensulfuron)
montevidensis Arrowhead
Salsola tragus Russian thistle Roadside 1994 Sulfonylurea (sulfometuron)
Echinochloa crus-galli Barnyardgrass Cotton 1995 Dinitroaniline
Ammania auriculata Redstem Rice 1997 Sulfonylurea (bensulfuron)
Scripus mucronatus Ricefield Bulrush Rice 1997 Sulfonylurea (bensulfuron)
Echinochloa Late Watergrass Rice 1998 Thiocarbamate (thiobencarb)
phyllopogon
Echinochloa Late Watergrass Rice 1998 Arylozyphenoxy (fenoxaprop)
phyllopogon
Lolium rigidum Rigid ryegrass Orchard 1998 Glyphosate

! From http://cottoninfo.ucdavis.edu/images/GL_herbresist.pdf

Since weeds contain a tremendous amount of genetic variation that allows them to survive under a variety of
environmental conditions, the development of a resistant species is brought about through selection pressure
imposed by the continuous use of an herbicide. It is, therefore, advantageous to have several herbicides in the

weed control ‘toolkit.”

Weed characters that are conducive to rapid development of resistance to a particular herbicide include
annual growth habit, high seed production, high percentage rate of yearly seed germination, several
reproductive generations per growing season, extreme susceptibility to a particular herbicide, and a high
frequency of resistant genes.

Herbicide characteristics that may lead to rapid development of herbicide resistance include a single site of
“action,” broad spectrum of control, and long residual activity in the soil.

In general, complete reliance on herbicides for weed control can greatly enhance the occurrence of
herbicide resistant weeds. Other factors include lack of elimination of weeds that escape herbicide
control, continuous or repeated use of a single herbicide or several herbicides with the same mode of
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action, high herbicide use rate relative to the amount needed for weed control, and presence of roadside
areas and the quality and methods of weed control used in those areas.

Weed management strategies that discourage the evolution of herbicide resistance include herbicide rotation
(the use of a variety of herbicides, with broadly different modes of action where possible) in the long-term
management approach. If selection pressure is maintained through the continuous use of the same herbicide,
herbicide resistance will soon render it ineffective (http://cottoninfo.ucdavis.edu/images/GL _herbresist.pdf).
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Appendix A: Project Risk Assessment for Alternative 6

In a noxious weed risk assessment, seven factors are rated for risk of introduction and spread of noxious weed
species. The risks are tallied to get an overall risk for the proposed project.

Factors Current condition ‘ Risk

Weed spread factors not connected to Proposed Action (pre-existing circumstances):

From Modoc NF Geographical Information Systems
1. Inventory (GIS) layer, Moderate
541 sites/6908 acres (less than 5% of Forest)
2 Known noxious weeds 14 species as described in Final Environmental Impact High
Statement
3. Habitat vulnerability High High
4. Vectors unrelated to proposed project See Cumulative Effects discussion Moderate
Weed spread factors related to the Proposed Action:
5. Habitat alteration expected as a result of . Low to
. Depends on Alternative

the project none
6. Inf;reased vect_ors as a result of project Depends on Alternative Low to

implementation none
7. Mitigation measures See De§|gn Standards for project in Final Low

Environmental Impact Statement

Overall assessment of Risk for Project:

Numerous High risk factors = High overall risk

Few High risk factors = Moderate overall risk

No High risk factors = Low overall risk
Anticipated weed response to proposed action: Moderate

Comments:
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Appendix B: Suggested Treatments for Noxious Weed Species with Literature Citations®

Table B-1: Suggested Treatments for Dalmatian Toadflax

Species Manual Chemical
Dalmatian Perennial | 1) Grubbing or hand pulling may be effective for 1) Chemical control of dalmation toadflax has been highly variable. Picloram has been the most
toadflax controlling small infestations, but must be repeated effective herbicide for toadflax control, but is not currently labeled in California. Rates range from

several times a year for many years. Dalmation
toadflax has an extensive underground network of
lateral roots with numerous dormant root buds.
Complete removal of the root system is generally
infeasible.

Mowing generally provides very limited control of
dalmation toadflax. Mowing may prevent seed
production, but does not appear to significantly deplete
root carbohydrate reserves. Mowing also reduces the
competitive effects of surrounding vegetation. Mowing
should not be used if plants have set seed, as this will
facilitate seed dispersal.
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/linaria.htm)
accessed 5/24/2005

0.25 - 1.0 Ib ae/A. Picloram efficacy may be reduced where heavy rains move it below the root
zone, or where incorporation is limited due to a lack of moisture, and subsequent
photodegradation occurs. Picloram will injure or kill most other dicots and some monocot
seedlings. Fall applications have been more effective in Colorado and Montana. Optimal timing in
California's Mediterranean type climate is uncertain.

Dicamba may be effective at very high rates (4 Ib ae/A) and 2,4-D alone is generally ineffective.
Glyphosate may be applied as a spot treatment to plants in early bloom, but will also kill other
vegetation it contacts. Establishing competitive vegetation such as perennial grasses is critical to
prevent reinfestation. (http://www.cdfa.ca.gov/phpps/ipc/weedinfo/linaria.htm) accessed
5/24/2005

2) Permanent, long-term control cannot be achieved with herbicide treatment alone (Saner et al.
1995). Herbicides should be applied during flowering when carbohydrate reserves in the root of
the plants are at their lowest. At the latest, herbicide treatment should be applied before seed
dispersal, if it is to be effective.

The herbicides glyphosate, dicamba and picloram are considered effective for controlling
toadflax. A six-year study found that phenoxypropionic herbicides such as diclorprop were more
effective at controlling toadflax than phenoxyacetic herbicides such as 2,4-D (Robocker 1968).
2,4-D, MCPA, MCPB, and mecoprop do not control toadflax.

Dicamba applied at concentrations of 2.25 kg/ha was considered effective at controlling toadflax
(Morishita 1991). Dicamba controls annual and perennial broad-leaved weeds in grain crops,
grasslands, pastures, and range land.

Like picloram, dicamba is also an auxin-type herbicide, and has the same side effects. Itis a
relatively non-selective compound and can have a residual effect on non-target broad-leaved
plants.

Glyphosate has been used in Canada to control toadflax in crops, and is also recommended for
spot treatments. Glyphosate applied at early bloom at 1, 2, and 4 kg per hectare provided 40, 70,
and 90% control that season (Saner et al. 1995). However, abundant regrowth from the root
systems occurred the following year.

(http://tncweeds.ucdavis.edu/esadocs/documnts/linadal.rtf) accessed 5/24/2005

! See FEIS for additional treatment documentation
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Table B-2: Suggested Treatments for Diffuse Knapweed

Species Manual Chemical
Diffuse Biennial 1) Careful and continual hand pulling or digging can control small 1) Glyphosate kills knapweed plants, but will also destroy competitive grasses. If
knapweed infestations or scattered diffuse knapweed plants if enough of the using glyphosate, apply to actively growing plants in the bud stage at a rate of 3 Ib
taproot is removed to prevent sprouting. It is easiest to pull the acid equivalent/acre (ae/A). Seed a locally adapted grass at least ten days after the
plants when the soil is wet. Plants with seeds should be securely application. (http://www.unce.unr.edu/publications/FS04/FS0429.pdf) accessed
bagged and disposed of in a landfill or in a hot fire. 5/24/2005
http://www.unce.unr.edu/publications/FS04/FS0429.pdf) accessed
5/24/2005
2) Hand pulling of small infestations of diffuse knapweed has shown | 2) Herbicides can be used to control existing stands of C. diffusa and C. maculosa
considerable success. Since resprouting from the crown can occur, and substantially reduce seed production. However, since the seed of both species is
the entire plant must be removed. Hand pulling must be repeated 2- | viable in the soil for up to seven years, retreatment will be necessary.
4 times a year and is easiest when the plants have begun to bolt in (http://www.cdfa.ca.gov/phpps/ipc/weedinfo/centaurea.htm) accessed 5/24/2005
the late spring and the soil is still moist. Hand pulling of large
infestations is very labor intensive and may not always be feasible.
Proper disposal of removed plants is important to prevent spread.
Piling and burning in a hot fire is a proven method of disposal.
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/centaurea.htm)
accessed 5/24/2005
In California, there are three herbicides important for knapweed management: 2,4-D,
dicamba, and clopyralid. All three are most effective when applied in the spring, when
plants are beginning to bolt. 2,4-D should be applied at 2 |Ib ae/A; dicamba at 1 Ib
ae/A; and clopyralid at 0.25 Ib ae/A. Clopyralid and dicamba are the most effective
treatments. Both will provide some residual control, particularly clopyralid, and
retreatments may be necessary in the second, third, or fourth years. Dicamba will
injure or kill most other broadleaves it contacts, including desirable forage and native
broadleaf species. Clopyralid is more selective, but will injure legumes such as
clovers. 2,4-D is the least expensive treatment, but is less effective than dicamba and
clopyralid, and retreatment will be required every year. 2,4-D will also injure other
broadleaves, similar to dicamba. The most effective knapweed treatment is picloram
applied at 0.25 Ib ae/A. However, it is not labeled for use in California.
http://www.cdfa.ca.qgov/phpps/ipc/weedinfo/centaurea.htm) accessed 5/24/2005
4) However, any herbicide management program should integrate rotation between
herbicides to prevent the development of resistance.
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/centaurea.htm) accessed 5/24/2005
Table B-3: Suggested Treatments for Musk Thistle
Species Manual Chemical
Musk thistle | Annual or 1) Mowing can help reduce seed production, but alone will 1) Treatment with chlorosulfuron 0.75-1.5 oz ai/A in early bloom
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Species

Manual

Chemical

biennial

not eliminate an infestation
http://www.cdfa.ca.gov/phpps/ipc/weedinfo/carduus.ht

stage reduced seed production by 99%
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/carduus.htm

m accessed 5/10/2005).

accessed 5/10/2005).

2) Optimum mowing is 2-4 days after initial flowering
http://www.cdfa.ca.gov/phpps/ipc/weedinfo/carduus.ht

2) Spring treatments give better results than fall treatments
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/carduus.htm

m accessed 5/10/2005).

accessed 5/10/2005).

3) Thistles quickly recover from mowing from remaining buds
near base of plant
http://www.cdfa.ca.gov/phpps/ipc/weedinfo/carduus.ht
m accessed 5/10/2005).

3) Dicamba, 2,4-D, clopyralid, glyphosate and combinations of
these compounds provide excellent control with a spring
application, and somewhat less control with a fall treatment
http://www.cdfa.ca.gov/phpps/ipc/weedinfo/carduus.htm
accessed 5/10/2005).

4) The effectiveness of chemical control is influenced both by
weather and by growth stage
(http://tncweeds.ucdavis.edu/esadocs/documnts/cardnut.htm
| accessed 5/10/2005).

5) 2,4-D most commonly used herbicide because of cost
(http://tncweeds.ucdavis.edu/esadocs/documnts/cardnut.htm
| accessed 5/10/2005).

6) Effective is dependent on application during favorable periods
when temperatures are not too cool nor the weather too dry
(http://tncweeds.ucdavis.edu/esadocs/documnts/cardnut.htm
| accessed 5/10/2005).

7) 2,4-D most effective when applied 10-14 days before bolting in
the spring
(http://tncweeds.ucdavis.edu/esadocs/documnts/cardnut.htm
| accessed 5/10/2005).
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Herbicide recommendations for musk thistle control (http://www.cdfa.ca.gov/phpps/ipc/weedinfo/carduus.htm accessed 5/10/2005).

Herbicide Rate Timing
2,4-D 1-21lbaelA March to early April in rosette stage
dicamba 0.5-11Ibae/A |March to early April in rosette stage

dicamba + 2,4- 0.75+0.251b

D ae/A

March to early April in rosette stage

clopyralid 1.5-4 oz ae/A |Can apply up to the bud stage

glyphosate 1-21lbaelA Apply in spring or up to rosette stage

chlorsulfuron A

0.75-2.25 0z |Late season applications for reduced seed

production

Remarks
Newly planted legumes may be killed
May kill all legumes

May kill all legumes
Will kill annual legumes and damage

perennial legumes

Non-selective. Do not use with perennial
grasses

Will injure some grasses as well as
broadleaf species

Table B-4: Suggested Treatments for Plumeless Thistle

Species Manual Chemical

Plumeless Winter annual or biennial

thistle
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Table B-5: Suggested Treatments for Scotch Thistle

Species Manual Chemical
Scotch Biennial | 1) Small infestations should be physically removed or cut a few 1) No documents available http://thcweeds.ucdavis.edu/esadocs/onopacan.html)
thistle inches below the soil surface. Mowing by early flowering will reduce accessed 5/24/2005

seed production, but may require repeated treatment because
populations typically exhibit a wide range of developmental stages
among individual plants. Slashing should be done prior to flowering
since seed may mature in the capitula (seed head) after cutting.
Plants should not be mowed following seed set, as this increases
chances for dispersal.
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/onopordum.htm)
accessed 5/24/2005

2) Because scotch thistle reproduces by seed, it is one of the few
invasive weeds that can be controlled by mechanical, chemical and
cultural methods. A persistent combination of these methods will yield
the best results. Keep in mind that scotch thistle has the ability to
germinate nearly year round. This adds to the difficulties associated
with control and the timing of herbicide applications. A combination of
control methods is recommended.
http://www.unce.unr.edu/publications/FS02/FS0257.pdf)
accessed 5/24/2005

2) One of the primary difficulties in chemical control of these thistles is their ability to
germinate nearly year round. From fall to spring, a range of plant sizes can be found
which may result in variable chemical control. These herbicides are all very effective
on seedlings and young rosettes, but control becomes more variable with increasing
plant age. Onopordum spp. seeds may persist for several years in the soil. Buried
seed may persist for up to twenty years, and reinfestation is likely without yearly
management. Therefore several years of retreatment may be necessary. Dicamba
and 2,4-D will inure or kill other broadleaf plants including legumes. Clopyralid is
more selective for controlling plants in the Asteraceae family but will also injure or kill
legumes. http://www.cdfa.ca.qov/phpps/ipc/weedinfo/onopordum.htm)
accessed 5/24/2005

3) Mechanical and physical control is very effective if completed
before scotch thistle goes to seed. Mechanical control is effective
because scotch thistle does not reproduce vegetatively. Severing the
roots of the rosette or the plant kills it. Small infestations can be
pulled by hand.
http://www.unce.unr.edu/publications/FS02/FS0257.pdf)
accessed 5/24/2005

3) Seedbank longevity is a major factor in managing these thistles. Reestablishing
competitive perennial grasses and monitoring infested areas on a yearly basis is
critical. Herbicides can successfully be used for reducing thistle populations and
giving grasses a competitive advantage. However, they cannot be used as a stand
alone solution. These techniques must be linked with good grazing practices in
rangeland areas. Otherwise, the thistles will recolonize and rapidly replenish the seed
bank to pre-control levels.
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/onopordum.htm) accessed
5/24/2005

4) Mowing makes the stand more uniform, which makes herbicide
applications more effective, but mowing does not kill scotch thistle.
Mowing before seed dispersal will limit the amount of seed
available for germination. However, plants are able to produce seed
even after they have been mowed. Consequently, mowing is not
recommended unless used with a follow-up herbicide application or
tillage.
(http://www.unce.unr.edu/publications/FS02/FS0257.pdf)
accessed 5/24/2005

Table 1. Herbicides used for Onopordum spp. management (http://www.cdfa.ca.gov/phpps/ipc/weedinfo/onopordum.htm) accessed 5/24/2005
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Herbicide Rate Timing Remarks
1.5-2.01b |Apply fall applications to control rosettes Apply |Lower rate will control seedlings and rosettes
2,4-D ; A - - .
ael/A spring applications by early bolting stage Larger plants require the higher rate
dicamba 0.5-1.01b Same as above Longer residual acti_vity: 12-18 mont_h_s depending
ae/A on the rate and environmental conditions
., /0.09-0.38 |May apply to actively growing plants until bud |Effective on a wide range of thistles, but will also
clopyralid b L
ae/A |stage injure legumes
Table B-6: Suggested Treatments for Spotted Knapweed
Species Manual Chemical
Spotted Biennial | 1) Careful and continual hand pulling can control small infestations of | 1) Control of knapweeds with herbicides can be effective if used in combination
knapweed potted knapweed. The entire plant must be removed each year before | with other control methods. Annual treatments for several years will be needed.
it produces seed in order to prevent regrowth. It is easiest and most The latent seed from previous years will
effective to pull the plant when the soil is wet. Plants with seeds should | germinate and reestablish the infestation if not controlled with follow-up
be placed in plastic bags and disposed of by deep burial, or by burning | treatments. Establishing a competitive crop or sod, such as a perennial grass, will
in a hot fire. enhance control of any regrowth and deter the establishment of new
http://www.unce.unr.edu/publications/FS04/FS0439.pdf) seedlings.http://www.unce.unr.edu/publications/FS04/FS0439.pdf)
accessed 5/24/2005 accessed 5/24/2005
2) Hand pulling must be repeated 2-4 times a year and is easiest when | 2) The most effective treatment is to apply Tordon ® (picloram) to knapweed
the plants have begun to bolt in the late spring and the soil is still plants in late spring before or during flower stem elongation
moist. Hand pulling of large infestations is very labor intensive and at a rate of 0.25 to 1.5 Ib ai/A. This rate will provide four years control and will not
may not always be feasible. Proper disposal of removed plants is damage perennial grasses. Treatment of plants in the bud stage may not prevent
important to prevent spread. Piling and burning in a hot fire is a proven | seed production in the year of application, but seed germination will be noticeably
method of disposal. Hand pulling spotted knapweed may be less reduced. (http://www.unce.unr.edu/publications/FS04/FS0439.pdf)
effective, since vegetative reproduction from short lateral roots can accessed 5/24/2005
occur for several years.
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/centaurea.htm)
accessed 5/24/2005
3) Seed production by C. diffusa or C. maculosa is typically 1000 3) Glyphosate effectively controls knapweed plants, but will also destroy
times greater than required to maintain infestations. Thus, relatively competitive grasses and forbs. If using glyphosate, apply to actively
few plants per acre are needed for rapid reinfestation. Management growing plants in the bud stage at a rate of 3 Ib ai/A. Seed a locally adapted
must be continuous or reinfestation is inevitable. Reseeding and grass at least ten days after the application.
establishment of competitive grasses or other native species is critical. | (http://www.unce.unr.edu/publications/FS04/FS0439.pdf) accessed
Native bunchgrass communities are generally very resistant to 5/24/2005
knapweed invasion. However, almost any form of disturbance
(including inclement weather such as hailstorms) may open a niche for
invasion. Research has also shown that areas receiving 10-14 inches
of precipitation annually are most susceptible to knapweed invasion,
even in established perennial bunchgrass communities. The severity
of knapweed infestations in other states such as Montana and
Wyoming should serve as an indicator of the potential economic and
environmental problems that knapweeds pose to California.
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Species Manual Chemical
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/centaurea.htm)
accessed 5/24/2005
4) There are several methods of control for this species. Itis importantto | 4) After most rosettes have emerged, but before flower stems elongate,
determine and document the methods most effective for different sized knapweeds can be treated with 2 to 5 quarts/A of Curtail ® (clopyralid plus 2-4D
infestations, different communities, and the specific characteristics of the amine) for up to two years control.
site, including soil type, exposure, drainage, and degree of disturbance, (http://www.unce.unr.edu/publications/FS04/FS0439.pdf) accessed
human or otherwise. 5/24/2005
(http://tncweeds.ucdavis.edu/esadocs/documnts/centmac.rtf)
accessed 5/24/2005
5) Herbicides--C. maculosa can be controlled with picloram (4-amino- | 5) Herbicides can be used to control existing stands of C. diffusa and C.
3,5,6-trichloropicolinic acid) and 2,4-D but there are problems. Control | maculosa and substantially reduce seed production. However, since the seed of
by 2,4-D is temporary since it does not prevent germination from both species is viable in the soil for up to seven years, retreatment will be
seeds in the soil. Picloram persists in soils but in 4 years, enough is necessary. Long term reductions in the seed bank must be the goal for effective
lost from a .4-.6 kg/ha treatment to allow germination and reinfestation. | knapweed management with herbicides.
(http://tncweeds.ucdavis.edu/esadocs/documnts/centmac.rtf) (http://www.cdfa.ca.gov/phpps/ipc/weedinfo/centaurea.htm) accessed
accessed 5/24/2005 5/24/2005
6) Proper timing of herbicide applications is critical to effective control. In
California, there are three herbicides important for knapweed management: 2,4-D,
dicamba, and clopyralid. All three are most effective when applied in the spring,
when plants are beginning to bolt. 2,4-D should be applied at 2 Ib ae/A; dicamba
at 1 Ib ae/A; and clopyralid at 0.25 Ib ae/A. Clopyralid and dicamba are the most
effective treatments. Both will provide some residual control, particularly
clopyralid, and retreatments may be necessary in the second, third, or fourth
years. Dicamba will injure or kill most other broadleaves it contacts, including
desirable forage and native broadleaf species. Clopyralid is more selective, but
will injure legumes such as clovers. 2,4-D is the least expensive treatment, but is
less effective than dicamba and clopyralid, and retreatment will be required every
year. 2,4-D will also injure other broadleaves, similar to dicamba. The most
effective knapweed treatment is picloram applied at 0.25 Ib ae/A. However, it is
not labeled for use in California.
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/centaurea.htm) accessed
5/24/2005
7) However, any herbicide management program should integrate rotation
between herbicides to prevent the development of resistance.
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/centaurea.htm) accessed
5/24/2005
Table B-7: Suggested Treatments for Squarrose Knapweed
Species Manual Chemical
Squarrose | Perennial | 1) Manual treatment not specifically discussed for squarrose 1) All three herbicides, 2,4-D, dicamba, and clopyralid, are important for general
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Species

Manual

Chemical

knapweed

knapweed
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/centaurea.h
tm accessed 5/10/2005).

knapweed management. All three are most effective when applied in the spring, when
plants are beginning to bolt. Clopyralid and dicamba are the most effective treatments
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/centaurea.htm accessed
5/10/2005).

2) Digging or pulling may be effective if most of taproot is
removed. Stout taproots resprout when broken off
(http://www.unce.unr.edu/publications/FS04/FS0438.pdf
accessed 5/10/2005).

2) 2,4-D should be applied at 2 Ib ae/A
http://www.cdfa.ca.gov/phpps/ipc/weedinfo/centaurea.htm accessed 5/10/2005).

3) No documents available for squarrose knapweed at this site
(http://tncweeds.ucdavis.edu/esadocs/salvaeth.html)

3) Dicamba should be applied at 1 Ib ae/A

accessed 5/24/2005

http://www.cdfa.ca.gov/phpps/ipc/weedinfo/centaurea.htm accessed 5/10/2005).

4) Clopyralid should be applied at 0.25 Ib ae/A
http://www.cdfa.ca.gov/phpps/ipc/weedinfo/centaurea.htm accessed 5/10/2005).

5) Dicamba willl injure or kill most other broadleaves it contacts, including desireable
forage and native broadleaf species. Clopyralid is more selective, but will injure
legumes. 2,4-D is the least expensive treatment, but is less effective than dicamba and
clopyralid, and retreatment will be required every year. 2,4-D will also insure other
broadleaves, similar to dicamba treatments
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/centaurea.htm accessed
5/10/2005).

5) Glyphosate — will also destroy competitive grasses; apply to actively growing plants in
bud stage at rate of 3 Ib ae/A. Seed a locally adapted perennial grass in the fall and at
least 10 days after application
(http://www.unce.unr.edu/publications/FS04/FS0438.pdf accessed 5/10/2005)

6) 2,4-D — will only control plants emered at the time of applicatin and often only the
above ground parts, not the roots. 2,4-D should be applied in the early stage of flower
stem elongation at a rate of 1-2 Ib ae/A to be most effective. It usually does not kill
existing squarrose knapweed plants, but helps prevent seed production
(http://www.unce.unr.edu/publications/FS04/FS0438.pdf accessed 5/10/2005).

7) Curtail (clopyralid plus 2,4-D amine) — after most rosettes have emerged but before
flower stems elongate, knapweeds can be treated with 2-5 quarts/A
(http://www.unce.unr.edu/publications/FS04/FS0438.pdf accessed 5/10/2005).

8) Stinger (clopyralid) or Transline (clopyralid) can be applied to knapweeds up to the
bud stage of growth. The best results will be obtained if actively growing weeds are
treated. The recommended rate of application for knapweeds is 0.25 to 0.5 Ib ae/A
(http://www.unce.unr.edu/publications/FS04/FS0438.pdf accessed 5/10/2005).

9) Any herbicide management program should integrate between herbicides to prevent
the development of resistence
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/centaurea.htm accessed
5/10/2005).
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Table B-8: Suggested Treatments for Common Crupina

Species Manual Chemical
Common Winter annual | 1) Hand-pulling,hoeing, or other tillage is not recommendedfor | 1) Control of common crupina in most infested sites has depended
crupina large-scale infestations. These controls work best for small mainly on use of herbicides. Effective herbicides include clopyralid, 2,4-D,

infestations.
(http://www.unce.unr.edu/publications/FS03/FS0344.pdf
) accessed 5/24/2005

dicamba, and picloram. Treatment timing and application rate are
important for effective control.
(http://www.unce.unr.edu/publications/FS03/FS0344.pdf) accessed
5/24/2005

2) Hand pulling, hoeing, or tillage before flowering will be
effective for controlling small infestations. Infestations should
be checked every two to four weeks in the spring for newly
emerged plants.
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/crupina.htm)
accessed 5/24/2005

2) Tank mixes of dicamba (0.5 Ib ae/A) + 2,4-D (1.0 Ib ae/A) applied in
the fall or spring will provide season long control. Retreatment may be
necessary for two to tree years to ensure seedbank depletion. These
herbicides will injure or kill any other susceptible broadleaves they contact.
Later spring applications may reduce control variability, but may increase
the risk of injury to perennial forbes or shrubs due to volatilization. Spring
applications of gyphosate (1.0 Ib ae/A) will also provide season long
control but will kill or injure any other vegetation present. Sequential fall
and spring applications of clopyralid (0.13 Ib ae/A) or triclopyr (.25 |b ae/A)
also provide >95 % control. Clopyralid (Transline)will injure legumes and
triclopyr will injure or kill other broadleaves.
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/crupina.htm) accessed
5/24/2005
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Table B-9: Suggested Treatments for Canada Thistle

Species Manual Chemical
Canada Perennial 1) Unmanaged Canada thistle will likely develop into a vast 1) Recent research that tested the combined effects of mowing with
thistle infestation. herbicides showed that mowing two or three times following applications of
(http://www.unce.unr.edu/publications/FS03/FS0343.pdf) picloram, picloram with 2,4-D, clopyralid with 2,4-D, or dicamba enhanced the
accessed 5/24/2005 control of
Canada thistle.
(http://www.unce.unr.edu/publications/FS03/FS0343.pdf) accessed
5/24/2005
2) Hand-pulling or grubbing is not economically or physically 2) Chemical control research shows that single herbicide applications do not
effective in controlling established Canada thistle. Its extensive root provide long-term control of Canada thistle because of the complexity in killing
system and carbohydrate reserve allows Canada thistle to the root system.
endure through grubbing for many years. (http://www.unce.unr.edu/publications/FS03/FS0343.pdf) accessed
(http://www.unce.unr.edu/publications/FS03/FS0343.pdf) 5/24/2005
accessed 5/24/2005
3) Recent research that tested the combined effects of mowing with | 3) Several herbicides are registered for the control of Canada thistle in
herbicides showed that mowing two or three times following rangeland, but applying the product at the proper rate and at the correct time is
applications of picloram, picloram with 2,4-D, clopyralid with 2,4-D, critical. Herbicides used include 2,4-D, dicamba, clopyralid, MCPA,
or dicamba enhanced the control of glyphosate,
Canada thistle. and picloram. (http://www.unce.unr.edu/publications/FS03/FS0343.pdf)
(http://www.unce.unr.edu/publications/FS03/FS0343.pdf) accessed 5/24/2005
accessed 5/24/2005
4) Control efforts may be more successful when the plant is under | 4) 2,4-D is a phenoxy acetic acid and is the
environmental stress. The plant is drought and flood sensitive, and | herbicide used the most for control of Canada
Its roots are cold-sensitive. Cutting or applying herbicide to shoots t1hl5S ttlc(? .2F(()) qbbgzitdri?}uulit\?élaerr)]?I{ai,)gl(?r: tbifr(;art: t?]fe plant reaches the bud stage
after a very severe winter may add sufficient stress to kill plants. N T '
(http://www.issg.org/database/species/ecology.asp?si=413&fr=1&s g;;t‘lp/.zlév(\)/;vw.unce.unr.edu/ bublications/FS03/FS0343.pdf) accessed
ts=sss) accessed 5/24/2005
13) Mowing: The most effective mowing technique is to mow the 5) Dicamba is a growth regulator-type
infestation at 25 to 30 days intervals, 4 to 5 times per season, herbicide that can be applied during any stage of
throughout the entire growing season over several (4-5) years. The growth, but appears to be most effective when
purpose of the intensive mowing is to stimulate Canada thistle shoot | applied to Canada thistle during the late
growth thereby depleting the plants root reserve. Mowing alone will vegetative to bud stage or in the fall if Canada
not eradicate an infestation but can reduce infestation density by thistle has eight to twelve inches of regrowth.
50%. difficult and lengthy.
Due to Canada thistles extensive root reserves a one-time (http://www.unce.unr.edu/publications/FS03/FS0343.pdf) accessed
mowing of the plants during the growing season is not an effective 5/24/2005
control technique. Similarly, a one-time hand pulling of Canada
thistle during the growing season is also not an effective control
technique. A one-time mowing or hand pulling will stimulate plant
growth and increase infestation size and density.
(http://gallatincomt.virtualtownhall.net/public_documents/galla
tincomt weed/canadathistle) accessed 5/24/2005
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Species

Manual

Chemical

6) Clopyralid, another growth regulator-type herbicide, can be applied when
Canada thistle is actively growing. CurtailO, a preformulated mixture of
clopyralid with 2,4-D, should beapplied at a rate of 1.2 to 1.8 Ib ae/acre, the
higher rate for dense infestations or treatments in bad growing conditions.
StingerO contains only clopyralid and can be used at a rate of 0.25 to

0.38 Ib ae/acre. When applied at the rosette to prebud stage, use the lower
application rate, and use the higher rate for treatments up to the bud stage or
in the fall. These herbicides should not be applied on newly seeded areas.
(http://www.unce.unr.edu/publications/FS03/FS0343.pdf) accessed
5/24/2005

7) Glyphosate, a nonselective herbicide, should be applied to Canada thistle
at a rate of 2 to 3 Ib active ingredient (ai)/acre when the plants are at or past
the bud growth stage. This herbicide must be used with caution because it
kills nearby desirable vegetation.
(http://www.unce.unr.edu/publications/FS03/FS0343.pdf) accessed
5/24/2005

8) Chemical Control: It is important to know that several ecotypes of Canada
thistle occur that differ in their susceptibility to herbicide treatment. However,
the most effective treatments include glyphosate, clopyralid chlorsulfuron, and
dicamba. The rate, timing, and effectiveness of these treatments may vary.
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/cirsium.htm) accessed
5/24/2005

Picloram (Tordon), Dicamba (Banvel), Metsulfuron (Ally), 2,4-D, and Bentazon
(Basagran) are not recommended.

Clopyralid plus 2,4-D (sold under the trade name Curtail) provides the best
and most consistent control in agricultural areas but may damage native forbs
and shrubs. Fall application of clopyralid delayed shoot emergence by two
weeks, and reduced shoot density the following summer. The impact of
clopyralid increased with increased application rate, and application of 840
g/ha had the greatest impact. One fall application with clopyralid at 560 g/ha
prevented almost all C. arvense shoot emergence the following spring.
(http://www.issg.org/database/species/ecology.asp?si=413&fr=1&sts=
SSS) accessed 5/24/2005

10) Glyphosate is a hon-selective systemic herbicide that kills all green
vegetation at the time of application. It has little or no soil residual. Glyphosate
impacts C. arvense by reducing the number of root buds and regrowth of
secondary shoots more than by reducing root biomass. No root bud regrowth
occurred when glyphosate was applied at 0.28 kg/ha. For optimal results,
apply glyphosate under warm conditions prior to the first killing frost and when
soil moisture is good, or after plants have adjusted to colder weather.
(http://www.issg.org/database/species/ecology.asp?si=413&fr=1&sts=
SSS) accessed 5/24/2005

11) Chlorsulfuron is a post-emergent herbicide that primarily suppresses regrowth,
and secondarily reduces the number of root buds and plant weight. Addition of growth
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Species Manual Chemical

regulators (chlorflurenol and dicamba) to chlorsulfuron enhanced control, but not
under field conditions. Its density was reduced 2-5 years after spring application of
chlorsulfuron.
(http://www.issg.org/database/species/ecology.asp?si=413&fr=1&sts=sss)
accessed 5/24/2005

12) The key for effective long-term control is to implement a management
plan that consistently prevents the formation and dispersal of seed and to
stress the plant and force it to use stored root nutrients.

Therefore, a one-time treatment for Canada thistle will not be effective.
Management and control effects must be planned for several
consecutive growing seasons in order to prevent new seed
formation/dispersal and at the same time deplete the nutrient reserves
that have built up in the root system.
(http://gallatincomt.virtualtownhall.net/public_documents/gallatincomt

weed/canadathistle) accessed 5/24/2005

14) Remember; use the proper herbicide for the targeted noxious weed(s).
For example, non-selective herbicides (such as Roundup and similar
glyphosate products) are marginally effective at controlling Canada thistle but
are very effective at killing grasses.
(http://gallatincomt.virtualtownhall.net/public_documents/gallatincomt

weed/canadathistle) accessed 5/24/2005
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Table B-10: Suggested Treatments for Dyers Woad

Species Manual Chemical
Dyers Biennial 1) Cutting off the tops before seeds are produced and dispersed 1) Chemicals such as 2, 4-D amine or ester, metsulfuron, and chlorsulfuron can be
woad reduces the spread of dyer's woad. When seeds are present, cut off used on
the top and put it in a bag to be burned. This does not eradicate dyer’s dyer's woad. (http://www.unce.unr.edu/publications/FS02/FS0297.pdf)
woad, but reduces the number off seeds available to disperse and accessed 5/24/2005
germinate. This control method works best if done before the seeds are
produced, preferably in the flower bud stage.
(http://www.unce.unr.edu/publications/FS02/FS0297.pdf)
accessed 5/24/2005
2) Mowing is not considered an effective treatment due to resprouting 2) Dyers woad is very expensive to manage with herbicides on a large-scale. 2,4-
from the crown. However, hand pulling may be very effective in reducing | D is the most economical treatment. Plants should be treated in the seedling to
infestations. It is critical to remove the crown to prevent resprouting. rosette stages. A one-percent solution is effective for spot treatments. Dense
Hand pulling is easiest after the plants have bolted but should be done infestations require higher labeled rates (1.9-2.85 Ib ae/A) for control. Late season
before seed set. Most hand pulling programs have indicated it is control of flowering plants is difficult and may not eliminate seed production. Other
necessary to followup for several years to prevent reinfestation. The auxin type herbicides such as dicamba are no more effective than 2,4-D and are
longevity of the seed in the soil seedbank is currently unclear. However, not recommended.
anecdotal evidence has suggested the seedbank may persist for several | On roadsides, chlorsulfuron (0.75 oz ai/A) may be applied preemergence or
years. (http://www.cdfa.ca.gov/phpps/ipc/weedinfo/isatis.htm) postemergence to seedlings and rosettes. Postemergent applications should be
accessed 5/24/2005 made with a 0.25% v/v non ionic surfactant.
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/isatis.htm) accessed 5/24/2005
Table B-11: Suggested Treatments for Mediterranean Sage
Species Manual Chemical
Mediterranean | Biennial/ | 1) Small infestations may be controlled by hand digging or severing the root 1) Dicamba and 2,4-D have been reported to control Mediterranean
sage perennial | approximately three inches below the soil surface when the plants are sage. Plants should be treated after bolting but before seed are

beginning to bolt. Cutting at a shallower depth will generally result in crown
resprouting. Mowing has not been an effective control strategy due to the
prostrate growth habit of the rosettes.
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/salvia.htm accessed
5/17/2005)

produced. The hairy nature of the leaf surface may reduce herbicide
efficacy and a surfactant should be included.
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/salvia.htm accessed
5/17/2005)

2) Digging and removing plants of small or scattered infestations of
Mediterranean sage is effective if they have not produced seed. Cutting the
taproot two to three inches below the crown when the plants are beginning to
bolt prevents most resprouting.
(http://www.unce.unr.edu/publications/FS04/FS0427.pdf accessed
5/17/2005)

No documents available on Med sage at this site
(http://tncweeds.ucdavis.edu/esadocs/salvaeth.html)
accessed 5/24/2005

Appendix J — Noxious Weed Risk Assessment

J-31


http://www.unce.unr.edu/publications/FS02/FS0297.pdf
http://www.unce.unr.edu/publications/FS02/FS0297.pdf
http://www.cdfa.ca.gov/phpps/ipc/weedinfo/isatis.htm
http://www.cdfa.ca.gov/phpps/ipc/weedinfo/isatis.htm
http://www.cdfa.ca.gov/phpps/ipc/weedinfo/salvia.htm
http://www.cdfa.ca.gov/phpps/ipc/weedinfo/salvia.htm
http://www.unce.unr.edu/publications/FS04/FS0427.pdf
http://tncweeds.ucdavis.edu/esadocs/salvaeth.html

Modoc National Forest Noxious Weed Treatment Project Environmental Impact Statement
Volume 2 — Part 1 — Appendix A-R

Table B-12: Suggested Treatments for Tall Whitetop

Species Manual Chemical
Tall whitetop Perennial 1) Single techniques, such as repeated mowing, hand-digging, | Herbicides can be used effectively in areas where this plant
cultivation, grazing, and burning, typically do not adequately occurs in small patches by using a wicking or wipe applicator or spot
control perennial pepperweed. In addition, cultivation may spraying with a small (1 to 5 gallon) tank sprayer. These methods
increase infestations by dispersing root fragments. allow for minimum amount of herbicide to be used and exact
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/lepidium.htm | placement on the target plant. Wicking or wiping and spot spraying
) accessed 5/24/2005 also avoids application of herbicide on desirable plants. These
application methods using 2,4-D and glyphosate are effective, as is
chlorsulfuron; however the later is more expensive.
(http://www.unce.unr.edu/publications/FS02/FS0298.pdf) accessed
5/24/2005
2) Hand pulling has been used in situations where only a few
plants are present, (relatively new infestations) or in riparian
areas where herbicides cannot be used. It is most effective in
moist, loose soils where a slow and steady pulling action will
remove 6 to 8 inches or more of root. This is a long-term control
effort, since new plants will sprout from remaining root
fragments. Hand-pulled areas must be monitored frequently and
new growth pulled as soon as it appears. This is a labor-
intensive method that is only appropriate in limited
circumstances where herbicides are not an alternative.
(http://www.unce.unr.edu/publications/FS02/FS0298.pdf)
accessed 5/24/2005
Herbicide Site Restrictions Effectiveness
Telar® (chlorsulfuron) Noncrop Selective herbicide (will not harm most Excellent control for
Industrial grasses), do not apply near water. 1-2 years
Arsenal®/Chopper® (imazapyr) Forestry Nonselective herbicide, do not apply near Excellent control for 1-2 years. Treated areas
water. typically remain void of any vegetatioin for 1-2

Stalker (imazapyr)
Roundup® and others (glyphosate)
Rodeo® and others (glyphosate)

Weedar 64® (2,4-D)

Noncrop Industrial

years after treatment.

Wildlands Nonselective herbicide. Rodeo for areas Effective unless infestation is dense. If dense,
near/in aquatic sites. mow area and apply to resprouting plants.

Aquatic

Wildlands Selective herbicide (will not harm grasses) Somewhat effective unless infestation is

Aquatic dense. If dense, mow area and apply to

(http://wric.ucdavis.edul/information/pepperweed/pepperweed5.html) accessed 5/24/2005
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Table B-13: Suggested Treatments for Klamathweed

Species

Manual

Chemical

Klamathweed

Perennial

1) On small and isolated infestations, hand pulling or digging of young plants
may be effective if repeated several times per season. Remove resprouts
before they get large and certainly before they flower and produce seed.
Plants that have been pulled or dug should be taken away from the area and
destroyed, burned or buried deeply, to prevent vegetative regrowth and seed
distribution. Small infestations should be bagged

and buried in a landfill.
(http://www.unce.unr.edu/publications/FS03/FS0314.pdf) accessed
5/24/2005

1) St. Johnswort can be difficult to eradicate with herbicides because of
its extensive root system, but control of new or small infestations can be
accomplished. In pasture, rangeland, and non-cropland sites, foliar
applications of 2,4-D at 2 quarts per acre will destroy the plant in
seedling and pre-flowering stages.
(http://www.unce.unr.edu/publications/FS03/FS0314.pdf)
accessed 5/24/2005

2) Introduced from Europe where it has been used medicinally for centuries.
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/hypericum.htm) accessed
5/24/2005

3) the leaf-feeding flea beetles Chrysolina quadrigemina and C. hyperici and
the root-boring beetle Agrilus hyperici were successfully introduced as
biocontrol agents.
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/hypericum.htm) accessed
5/24/2005

4) Rhizomes develop just below the soil surface from the crown and can
extend outwards to ~ 0.5 m. New shoots grow from the crown and rhizomes
in early spring. Fragmented rhizomes can develop new plants. Under
favorable conditions, roots grow deeper and fewer rhizomes develop.
(http://www.cdfa.ca.gov/phpps/ipc/weedinfo/hypericum.htm) accessed
5/24/2005

Table B-14: Suggested Treatments for Yellow Starthistle

Species

Manual

Chemical

Yellow
starthistle

Annual/bi
ennial

1 Hand pulling and hoeing are the oldest forms of weed control used by
humans. Although they are labor intensive and relatively ineffective for the
control of perennial weeds (with exception of the weed wrench on some
shrubs such as the brooms), they typically cause minimal environmental
impact. When using manual removal techniques it is important to minimize
soil disturbance around the removed plants. Disturbance can create an
ideal site for re-establishment of new seedlings or rapid invasion of another
undesirable species
(http://wric.ucdavis.edu/yst/manage/management2.html) accessed
5/24/2005

1) The development of picloram-resistant starthistle indicates the potential
for development of resistance to clopyralid if the herbicide is used year
after year. Integrated approaches for the control of invasive weeds can
greatly reduce the incidence of herbicide resistant biotypes.
(http://wric.ucdavis.edu/yst/manage/management10.html) accessed
5/24/2005

2) Manual removal of yellow starthistle is most effective with small patches
or in maintenance programs where plants are sporadically located in the
grassland system. This usually occurs with a new infestation or in the third

2) For yellow starthistle control, herbicides are an appropriate tool on large
infestations, in highly productive soils, and around the perimeter of
infestations to contain their spread (Sheley et al. 1999b). Most available
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Species

Manual

Chemical

year or later in a long-term management program. It can also be an
important tool in steep or uneven terrain where other mechanical tools (e.qg.,
mowing and tillage) are impossible to use. To ensure that plants do not
recover it is important to detach all above ground stem material. Leaving
even a 2 inches piece of the stem can result in recovery if leaves and
buds are still attached to the base of the plant.
(http://wric.ucdavis.edu/yst/manage/management2.html) accessed
5/24/2005

compounds used for starthistle control in grasslands provide
postemergence activity and very few give preemergence control (see
table). In a couple of cases, a herbicide can provide excellent
postemergence activity and a significant period of preemergence control,
e.g. clopyralid, picloram and imazapyr. Herbicides are categorized below
as preemergence, postemergence and both
(http://wric.ucdavis.edu/yst/manage/managementl11.html) accessed
5/24/2005

The best timing for manual removal is after plants have bolted but before
they produce viable seed (early flowering). At this time, plants are easy to
recognize and some or most of the lower leaves have senesced.
(http://wric.ucdavis.edu/yst/manage/management2.html) accessed
5/24/2005

4) In the Bradley method (Fuller and Barbe 1995), a larger starthistle
population can be controlled through physical removal by starting at the
outward edge of the population and moving in. The technique requires
repeated visits but ensures that no new seeds are produced, and soil
disturbance is minimized. Using the Bradley method, it is possible to control
relatively large starthistle-infested areas (<40 acres) with low-cost and low-
impact. (http://wric.ucdavis.edu/yst/manage/management2.html)
accessed 5/24/2005
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Appendix C: Summary Of The Known Infestation Sites By Species on Forest Service Lands
(Reflects GIS Database on September 2, 2005) and seeds per plant and seed longevity.

Number Gross SIS [0
Common Name Species - plant/seed Reference
of Sites Acres :
longevity
680/3 yrs (mainly
Canada thistle Cirsium arvense reproduces http://www.gov.mb.ca/agriculture/soilwater/manure/fdb01s05.html
33 13.3 vegetatively) (accessed 1/28/2006)
Common crupina or Crupina vulgaris http://www.cdfa.ca.gov/phpps/ipc/weedinfo/crupina.htm (accessed
bearded creeper P 9 1 158.7 130/3 yrs 1/28/2006)/http://colocode.com/weld/weld_15.pdf (accessed 1/28/2006)
Linaria dalmatica
Dalmatian toadflax aka Linaria genistifolia Up to 500,000/10 http://www.unce.unr.edu/publications/FS02/FS0296.pdf (Accessed
spp. dalmatica 12 902.6 yrs 1/28/2006)
. . up to 18,000/up to
Diffuse knapweed Centaurea diffusa 12 3.9 several yrs http://www.cwma.org/nx_plants/diff.htm (accessed 1/28/2006)
Dvers woad Isatis tinctoria 350-500(10,000)at | http://extension.usu.edu/weedweb/ecology/Dyerwd ec.htm (accessed
Y 64 5,725.8 /at least 8 yrs 1/28/2006)/ http://colocode.com/weld/weld 15.pdf (accessed 1/28/2006)
Klamath weed or St Ave. 15,000- http://www.cdfa.ca.gov/phpps/ipc/weedinfo/hypericum.htm (accessed
Johnswort ' Hypericum perforatum 33,000/at least 20 1/28/2006)/http://www.weeds.crc.org.au/documents/st_johns_wort_wshop.
9 2.7 yrs pdf (accessed 1/28/2006)
Mediterranean sage Salvia aethiopis 26 9.2 50-100,000/unk Sheley & Petroff 19992
. 2,000-100,000/15
Musk thistle Carduus nutans 12 94 yIs+ Sheley & Petroff 1999
. . http://www.ext.nodak.edu/extpubs/plantsci/weeds/w799w.htm (accessed
Plumeless thistle Carduus acanthoides 1 01 8.400/unk 1/28/2006)
http://www.co.stevens.wa.us/weedboard/htm_programs/scotch_thistle cos
t_share.htm
Scotch thistle Onopordum acanthium (Accessed 1/28/06)-
Up to 50,000/15 http://wwwnotes.fs.fed.us:81/r4/payments to states.nsf/0/61b3520756129
340 80.4 yrs-30 yrs 5b988256fab00790a7e?OpenDocument (accessed 1/28/2006)

% Sheley, R.L. and J.K. Petroff. 1999. Biology and Management of Noxious Rangeland Weeds. Oregon State University Press.
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. Number Gross S [l
Common Name Species . plant/seed Reference
of Sites Acres :
longevity
Centaurea maculosa
Spotted knapweed aka Centaurea http://infosys.ars.usda.gov/wknpwed?2.pdf
biebersteinii 14 3.9 1,000-18,000/7 yrs (Accessed 1/28/2006)
Squarrose knapweed Centaurea squarrosa 5 5 /at least 3 yrs /http://colocode.com/weld/weld 15.pdf (accessed 1/28/2006)
Tall whitetop or Perennial Lepidium latifoli 10,QO|()/unk d
epperweed epidium latifolium (main y reproduces _ o
P 2 0.2 vegetatively) http://www.cal-ipc.org/file_library/11844.pdf (accessed 1/28/2006)/
http://eesc.orst.edu/agcomwebfile/edmat/html/EM/EM8580/EM8580.html
Yellow starthistle Centaurea solstitialis up to 150,000/at (accessed 1/28/2006)/http://colocode.com/weld/weld_15.pdf (accessed
10 2.6 least 10 yrs 1/28/2006)
Total Sites 541
Total Acres 6,913.3
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