EXHIBIT 2
MANAGEMENT STRATEGIES FOR SECONDARY INVASIVE WEEDS

Objectives and goals for this project include restoration of wetland and riparian habitat by
removing invasive plant species and replacing them with native vegetation; restoring
habitat for the benefit of fish species, particularly for improved access to floodplain
aquatic habitat; and restoring terrestrial habitat in the upper floodplain elevations where
contiguous to the riparian and floodplain corridor. To this end, 20 specific river sections
were identified over a 56-mile length of the Colorado River from the Colorado-Utah state
line east to Palisade, Colorado with various levels of restoration proposed within each.
These sites are presented in the Phase 1 Engineering Report. However, the Corps’ policy
is to restrict the restoration work for Section 206 projects to those lands that are on State,
local government, or non-profit organization-owned lands that are under fee title or have
conservation easements.
Table 2 represents those lands infested with tamarisk within the Colorado River 206
project area that are included or excluded from the Phase 2 Feasibility Study. Areas
highlighted in Table 2 include: 1) Included lands made up of private lands under
conservation easements (85.6 acres), private lands proposed for conservation easements
(318.4 acres), and non-federal public lands (1,197.2 acres); and 2) Excluded lands made
up of private lands without conservation easements (671.3 acres), and Federal lands
(1,108.1 acres)." This information needs to be viewed in parallel with the Phase 1
Engineering Appendix B and Exhibits (Project Drawings), May 2008.
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Introduction
The following information is a tool intended to help assess the invasive species management
needs of a given restoration site. This document is organized by the most common secondary
invasive weeds to tamarisk and Russian olive, and the less common secondary weeds found
within the project area. The most common weeds, for the most part, were identified during
vegetation surveys of the project reach and are identified in segment descriptions.
This appendix does not include specific control recommendations (e.g. for herbicides) for the
following reasons:


The Mesa County Noxious Weed Management Plan is available at
http://www.mesacounty.us/pest/. This plan should be consulted for the current County
and State weed lists, strategies and recommendations. The contact for the Mesa County
weed office is Jude Sirota 970-255-7120.



Site variables at the management scale including soil conditions, topography, proximity
to water, occurrence of desirable plant species, access, etc., differ from site to site and
need to be analyzed individually.



Based on adaptive management approaches, adjusted methods and techniques may be
applied to improve rates of success.



A list of herbicides, sites where the compound has been approved for use, restrictions,
and effectiveness is included in Table 1. New herbicides, and subsequently new research,
come out every year. Therefore, regional experts (e.g. county weed managers) should be
consulted prior to management implementations for the latest site-specific
recommendations.

Table 1
Herbicide

Site

Restrictions

Imazapyr

Riparian,
wetlands,
wildlands

Non-selective
Excellent control for 1-2 years. Treated
herbicide, do not apply areas typically remain void of any
near water
vegetation for 1-2 years after application.

Glyphosate

Wildlands, Non-selective
aquatic
herbicide

2, 4-D

Somewhat effective unless infestation is
Wildlands, Selective herbicide
dense. If dense, mow area and apply to
aquatic
(will not harm grasses)
resprouts.

Non-crop
Chlorsulfuron
industrial

Effectiveness

Effective unless infestation is dense. If
dense, mow area and apply to resprouts.

Selective herbicide
(will not harm
grasses), do not apply
near water
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Excellent control for 1-2 years.

Common Secondary Invasive Weeds
Russian knapweed (Acroptilon repens)
Information for Russian knapweed gathered from CSU Extension Service Fact Sheet No. 3.111
unless otherwise noted.
Quick Facts
 Russian knapweed is an herbaceous perennial that reproduces from seed with creeping
roots and vegetative root buds.
 Russian knapweed emerges in early spring, bolts in May to June, and flowers through the
summer into fall.
 Russian knapweed is toxic to horses.
 Russian knapweed typically invades degraded areas, dominating the plant community
and desirable plants such as perennial grasses.
 The key to Russian knapweed control is to stress the weed and cause it to expend nutrient
stores in its root system.
Identification
Russian knapweed has a silvery green appearance, growing up to 3 feet tall. Rosette leaves are
lobed and about 3-5 inches long. Stem leaves are linear, not toothed, and about 1 to 2 inches
long. Flowers appear in May to June and occasionally late summer. They are purple and about ½
inch in diameter. The bracts below the petals are soft and greenish tan. Roots are black and scaly.
Seedheads remain intact throughout the winter. Leaves and possibly roots of Russian knapweed
release an allelopathic chemical to the soil, which prevents other species' seed from germinating.
NOTE: Diffuse knapweed and spotted knapweed both have similar flowers to that of Russian
knapweed, but both have fern-like leaves throughout, and the bracts under the flowers differ
from Russian knapweed.
Photos

Figure 1: Russian knapweed
flowers

Figure 2: Russian knapweed
plant

Figure 3: Russian knapweed
infestation

Effective Known Management
Herbicide application followed by competitive planting is the only method known that
provides good control results. Tillage, other than that necessary for seeding competitive
plants, has been shown to spread small root pieces that can then sprout into new plants,
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resulting in a denser infestation. Seeding competitive, perennial grass species (cultural
control) after Russian knapweed has been stressed by herbicide application is essential. The
soil may be lightly tilled and left for a week or two before planting to allow the knapweed’s
allelopathic chemical to dissipate.1 Recent research by CSU weed scientists indicates,
however, that light tilling is unnecessary and can actually be counterproductive, as it can
promote propagation of other herbaceous invasive species whose seeds are present on soil
surface.2
No biological control agents are available for this species; however, one is under development
and may be available shortly.
Known Cultural Control
There are many types of grasses that can help to compete with Russian knapweed and to
prevent reinvasion. See specific recommendations in the segment reports.
If the Russian knapweed stand is not too old and desirable grasses are still present, stimulating
grass growth by irrigation (where possible) and fertilization should increase grass competition
with knapweed and keep the weed under continual stress.
Known Chemical Control
In most circumstances, an herbicide alone will not effectively manage Russian knapweed.
However, there may be situations where desirable plants within a Russian knapweed
infestation may compete effectively with the weed if it is stressed with herbicides. Russian
knapweed has been controlled by picloram plus 2, 4-D, aminopyralid, clopyralid, clopyralid
plus 2,4-D, and chlorsulfuron.
Timing
Russian knapweed is susceptible to fall-applied herbicides and can be effectively treated as
late as the end of October in most areas. It displays a distinct cycle of root bud development.
In late summer (August into early September) Russian knapweed begins to develop buds on
its roots that will emerge to form rosettes that fall or the following spring. Root buds continue
to grow throughout the winter but once rosettes emerge in spring, remaining root buds slough
off and no buds occur on roots until this cycle begins again in late summer. This active root
bud growth and development in fall through winter may be the reason that Russian knapweed
is susceptible to herbicides applied in fall and winter.

1
2

Mesa County Noxious Weed Plan (December 2009).
Nissen, Scott J. (November 16-17 2009 Presentation) Gateway, CO.
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Kochia (Kochia scoparia)
Information for Kochia gathered from the New Mexico State University Extension Weed
Service unless otherwise noted.
Quick Facts
 Farmers in dry areas, including the Southwest, have grown kochia as a droughtresistant forage crop on lands where other crops are difficult to grow -- hence the
nickname "poor man's alfalfa."
 Kochia has low water requirements, resistance to diseases and insects, and high
protein content
 Kochia is an annual broadleaf forb that reproduces by seed.
 Kochia thrive in areas of high disturbance and are common along roadsides,
construction sites, and other areas where soil is frequently disturbed.
Identification
The bushy plants grow 1 to 7 ft tall and have taproots. The erect, striated stems are light
green and have many branches. The many alternate leaves are hairy, 1 to 2 in. long, narrow,
pointed and attached directly to the stems. Small, green flowers and seeds are produced in
narrow heads at the leaf axils. The plant is dark green when young and turns red as it
matures. The seeds, when mature, are rough, flat, triangular and grayish-black in color. In
the fall, the plants often break away from the roots and tumble over the ground, scattering the
seeds.
Photos

Figure 4: Kochia flowers

Figure 5: Kochia plant

Figure 6: Kochia stem

Effective Known Management
Prevention or reduction of disturbance is critical in preventing establishment of this weed.
Kochia germinate in the spring through the summer and can produce thousands of seeds per
plant. Not all seeds in the soil germinate every year; consequently management of infested areas
needs to continue until the seeds present in the soil have been depleted. Kochia does not
compete well with grasses.
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Known Cultural Control
Revegetating areas with desirable species that are well adapted to the area is recommended and
can improve success dramatically. Kochia can also be controlled by grazing animals on the
plants if they are young. Care must be taken to supplement the diet of animals if these plants are
the sole source of farage in the area or poisoning may result.
Known Mechanical Control
Mowing can be effective on smaller plants, if all above ground tissue is removed. Tillage, hand
hoeing, or any other method that disrupts the contact between the plant roots and soil is also
effective at controlling both seedling and larger plants.
Known Chemical Control
Several herbicides are available that can successfully manage kochia. Pre-emergent herbicides
can provide season long control of these weeds. Post-emergent applications such as 2, 4-D are
also effective, but applications should be made when plants are small (< 4 inches in diameter) for
effective control.

Hoary cress or whitetop (Cardaria draba)
Information for Hoary cress gathered from the Mesa County Noxious Weed Management Plan
unless otherwise noted.
Quick Facts
 Hoary cress is a creeping perennial that reproduces by seed and creeping roots
 It is generally considered unpalatable to livestock
 This invasive is a highly competitive plant once it becomes established and spreads
primarily by extremely persistent roots. It will eventually eliminate desirable vegetation
and become a monoculture.
 Hoary cress grows well on alkaline soils that are wet in late spring and generally does
better in areas with moderate amounts of rainfall.
 Hoary cress is often associated with Russian knapweed as they seem to tolerate similar
soil, moisture, and salinity (pers. com. Shelia Grother July 28, 2009).
Identification
Hoary cress grows up to 2 feet tall. Plants form a dense, contiguous patch. Leaves are waxy and
slightly toothed, with upper leaves clasping the stem. Numerous small white flowers form a flattopped flowerhead. Seed pods are heart shaped and contain 2 seeds each.
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Photos

Figure 7: Hoary cress
Flowers

Figure 8: Hoary cress plant, roots

Figure 9: Hoary cress
Infestation

NOTE: Two other species of hoary cress exist, globe-podded (C. pubescens) and lens-podded (C.
chalepensis). Treatment is the same as for C. draba.
DO NOT HANDLE hoary cress with bare hands as it has been known to cause a rash and
sensitivity to the sun.
Effective Known Management
The most cost-effective method for managing hoary cress is to prevent initial invasion and
establishment. Prevent establishment by frequently monitoring management areas to detect and
eradicate new plants early. In order to reduce the possibility of invasion, seed dispersal must be
limited.
Herbicide applications can be very effective on hoary cress when applied at the proper time,
before or at very early bloom. Tillage or hand grubbing break up root pieces, which can sprout
into new plants and is therefore not recommended. No biological control agents are available for
this species.
Known Mechanical Control
Mechanical control (tillage, hand pulling, mowing) is not recommended for control of hoary
cress. Even a small piece of root can grow into a new plant. Mowing could be used to prevent
seed set, but will not deter vegetative growth.
Known Chemical Control
Hoary cress can be controlled using herbicides, although it is difficult. Successful control
usually depends on an aggressive reapplication program. For specific strategies, contact the
Mesa County Weed Manager.
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Cheatgrass or downy broame (Bromus tectorum)
Information for cheatgrass gathered from CSU Extension Service Fact Sheet No. 6.310 unless
otherwise noted.
Quick Facts
 Cheatgrass is a noxious weed that can invade grassland communities and displace native
plants; it thrives in disturbed areas but also invades “bare” spots in undisturbed areas.
 Cheatgrass reproduces by seed and is termed a winter annual because its seed germinates
from fall into winter. The plant reaches maturity in the spring and turns brown and dies
with the onset of summer
 This weed can produce 10,000 plants per square yard and is highly flammable.
Identification
The height of cheatgrass ranges from three to 30 inches. It has a crooked seed head and small
soft hairs covering the entire body of the plant. Leaves emerge dark green with a hint of purple.
As it matures and begins to cure, cheatgrass turns yellow to reddish-brown in color with purple
seed heads. The seeds have wedge-shaped awns that may enable dispersal by wind and water.
Most often seeds are spread by adhering to clothes or to the coat of a wild or domestic animal.
Photos

Figure 10: Cheatgrass fruit

Figure 11: Cheatgrass
detail

Figure 12: Cheatgrass
infestation

Effective Known Management
Cheatgrass can be controlled mechanically, biologically, chemically, or by applying fire under
controlled conditions. The best results usually come from a combination of some or all of these
techniques. Cheatgrass seed may survive in soils for up to four to five years, a major factor in its
difficulty to manage.
Known Cultural Control
Controlled burning has been shown effective during late spring and summer but has associated
risks which should be addressed in a prescribed burn plan. If not done correctly, prescribed burns
may escape control and become wildfires, produce smoke that impairs visibility on highways or
impacts individuals with respiratory problems, and may cause damage to desirable vegetation.
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Consultation with a prescribed fire/controlled burn specialist is recommended when developing a
prescribed burn plan. Prescribed burn plans may require local and/or state burning permits.
Contact your county sheriff or local fire official prior to burning.
Known Biological Control
Cheatgrass is susceptible to very heavy livestock grazing in the early spring when the grass is
green but prior to seed formation. Grazing should occur twice approximately three weeks apart
and should be repeated for at least two years to guarantee success.
Known Mechanical Control
 Hand pulling – remove plants before seed production in the spring and when new plants
emerge in the fall; repeat when new plants appear; effective in small areas only.
 Disking/tilling (live plants) – spring and fall before the seed heads turn purple; repeat
when new plants appear; use disk, rototiller, spike-tooth harrow, etc.
 Disking/tilling (seeds) – once in late spring before seeding with desirable species in the
fall; bury seeds at least three inches deep to prevent germination. It is always best to
control cheat grass before it begins to produce seed.
 Mowing – not recommended as a long-term control technique as seed may be produced
by mown plants.
Known Chemical Control
A few chemical formulations exist, such as imazapic or glyphosate that may control or even
eradicate cheatgrass. However, before using any chemical make sure that the herbicide label lists
cheatgrass; if it is not listed, do not use it. Combinations of herbicides may be required for
control. Herbicide damage to native or desirable grasses is possible and may need to be tolerated
until the cheat grass is under control. Timing of treatment may limit the amount of collateral
damage.

Perennial pepperweed or tall whitetop (Lepidium latifolium)
Information for perennial pepperweed gathered from NPS PCA Alien Plant Working Group fact
sheet unless otherwise noted.
Quick Facts
 Pepperweed is a highly invasive herbaceous perennial.
 It invades a wide range of habitats including riparian areas, wetlands, marshes, and flood
plains. Pepperweed rarely produces seedlings in the field. There is no known reason for
this, as laboratory tests have shown seed viabilities to be high.
 Seeds lack a hard seed coat and lose viability rapidly, suggesting that resurgence of a
treated infestation from the seed bank would be low.
 The plant mainly propagates clonally from its brittle rhizome-like roots.
 Roots exposed by washouts and land disturbances fragment and move along riparian
corridors to start new infestations downstream.
 Roots fragmented by the mechanical actions of land management practices (e.g. tillage)
increase infestation densities and facilitate spread.
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Identification
Plants are multiple stemmed and grow in stiffly erect masses up to 5 ft. tall, sometimes taller.
Leaves are lanceolate, bright green to gray green, and entire or toothed. Basal leaves are stalked,
up to 1 ft. long and 3 in. wide and have serrate margins. Basal leaves often dry out as the plant
matures. Stem leaves are smaller, ranging from 3-10 in. in length, tapered at the base, entire to
weakly serrate and are sessile to stalked. Flowering occurs from early summer to fall. Abundant
tiny white 4-petaled flowers are borne in dense clusters near the stem tips. The fruits are small,
flattened pods about 1/10th inch long, each containing 2 seeds (1 per chamber). Fruits remain on
the plant, dropping irregularly throughout the winter. The base of the stem is semi-woody. The
roots enlarge at the soil line, forming a woody crown. Root length is dependent on soil tilth, but
can be up to 6 feet. Roots are creeping, with new plants springing from root sections as small as
2 inches. Seedlings, when present, have leaves that are ovate to oblong, ¼-½ inch long, with
smooth to slightly wavy edges and a petiole approximately 1/5th inch long. Subsequent leaves
resemble first leaves, but are larger in size.
NOTE: A common native pepperweed, L. montanum, can be distinguished from tall white top by
the deeply lobed basal leaves, compact growth habit and shorter height (up to 3 feet). The native
pepperweed typically grows in drier sites.
Photos

Figure 13: Pepperweed
flowers

Figure 14: Pepperweed
foliage

Figure 16: Pepperweed
basal rosettes

Figure 17: Pepperweed
infestation
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Figure 15: Pepperweed
plant

Effective Known Management
Deep-seated rootstocks make pepperweed difficult to control. With the exception of continual
flooding, no non-chemical treatments have been found to effectively control this weed as a sole
control option. Excellent control can be obtained with a combination of herbicides and cultural
practices, but application must be repeated numerous times to obtain lasting management.
Perennial roots can also remain dormant in the soil for several years, thus intense early detection,
monitoring, and treatment are the best control measures for perennial pepperweed. The primary
sources of infestation should be located and eliminated to prevent further spread. Treating
pepperweed with herbicides at a non-optimal time of year (e.g. other than at flower bud) is
ineffective, as the roots, where carbohydrates are stored, are not affected by the spray and new
plants will rapidly resprout.
Control regimes that have been shown to be effective include:
 Spring grazing with subsequent chlorsulfuron or imazapyr application at flower bud
 Spring mowing with subsequent chlorsulfuron or imazapyr application at flower bud
 Glyphosate alone at flower bud when populations are not dense
 Spring mowing followed by glyphosate at bud stage in wetland areas
Known Mechanical Control
Mechanical control options are typically not effective. Small patches can be controlled by hand
removal if the process is repeated often for several years and plants are not allowed to mature.
Because root systems are brittle and can extend so deep in the soil most mechanical techniques,
such as disking, can spread the weed and increase the density.
Known Chemical Control
Only foliar application methods have been shown to be effective.

Musk thistle (Carduus nutans)
Information for Musk thistle gathered from CSU Extension Service Fact Sheet No. 3.102 unless
otherwise noted.
Quick Facts
 Musk thistle is a biennial weed that reproduces only from seed.
 The key to successful musk thistle control is to prevent seed production.
 Combine control methods into a management system for best results.
Identification
Musk thistle is a bushy biennial plant that grows up to 6 feet tall. The dark green leaves have
spines along the edges and are lobed and wavy. Rosette leaves are spiny with a white central
vein that is very visible on the underside. Leaves often have a whitish edge. The leaves clasp
the stem and form “wings” along the stem below the leaf. Flowers are borne singly on long
spineless stems. The flowers are deep pink to magenta and 1½ to 3 inches in diameter with very
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broad green or somewhat magenta bracts below the petals. When mature, the flowers “nod,”
hence the other common name, nodding thistle.3
Photos

Figure 18: Musk thistle
flower

Figure 19: Musk thistle
stem

Figure 21: Musk thistle flowers

Figure 20: Musk thistle
plant

Figure 22: Musk thistle foliage

Effective Known Management
Severing the tap root at least 2" below the soil line before flowering is shown to be very
effective. Herbicides can be used in the rosette to early bolting stage. Flowering plants should
be chopped and bagged to prevent spread of seeds. Several insect species are available for
biological control.
Known Cultural Control
Maintaining pastures and rangeland in good condition is a primary factor for musk thistle
management. To favor pasture and rangeland grass growth, do not overgraze. Fertilize only
when necessary and according to soil testing recommendations. To successfully manage musk
thistle, prevent seed formation.
Known Biological Control
The Colorado Department of Agriculture has established a weevil, Trichosirocalus horridus.
This weevil attacks the crown area of musk thistle rosettes and kills or weakens the plant before

3

Mesa County Noxious Weed Plan (December 2009).
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it bolts. This weevil is being distributed throughout Colorado by the Department of Agriculture.
It tends to be more effective than the seed head weevil.
The musk thistle seed head weevil, Rhinocyllus conicus, can be found throughout Colorado. The
female deposits her eggs on the back of developing flowers and covers them with chewed leaf
tissue. After eggs hatch, larvae bore into the flower and destroy developing seed. The seed head
weevil reduces seed production by 50 percent on the average. If used alone, however, it is not an
effective management tool. Certain herbicides or mowing can be combined with the seed head
weevil if these are used during late flowering stages. This allows the weevils to complete their
life cycle and ensures their presence in subsequent growing seasons. The musk thistle seed head
weevil is not being redistributed anymore because it attacks many different species of thistles,
including native thistles.
Known Mechanical Control
Musk thistle will not tolerate tillage and can be removed easily by severing its root below ground
with a shovel or hoe. Mowing can effectively reduce seed output if plants are cut when the
terminal head is in the late-flowering stage. Gather and burn mowed debris to destroy any seed
that has developed.
Known Chemical Control
Several herbicides are registered in pasture, rangeland and noncrop areas to control musk thistle.
Picloram, Milestone, dicamba, or 2, 4-D, are commonly used. Apply these herbicides in spring
or fall to musk thistle rosettes. Refer to local weed managers for rates and application timings.
Applications during the reproductive growth stages with these herbicides (bud through
flowering) will not eliminate viable seed development.
Metsulfuron or chlorsulfuron also can be used in pastures, rangeland, and non-crop areas.
Research from Colorado State University and the University of Nebraska shows that
chlorsulfuron or metsulfuron prevents or dramatically reduces viable seed formation when
applied in spring, up to early flower growth stages. The latest time to apply these herbicides is
when developed terminal flowers have opened up to the size of a dime. Adding a good
agricultural surfactant is needed otherwise control is inadequate.

Canada thistle (Cirsium arvense)
Information for Canada thistle gathered from CSU Extension Service Fact Sheet No. 3.108
unless otherwise noted.
Quick Facts
 Canada thistle is a creeping perennial that reproduces from rhizomatous roots, vegetative
buds in its root system and from seed.
 It is difficult to control because its extensive root system allows it to recover from control
attempts.
 Combining control methods is the best form of Canada thistle management.
 Persistence is imperative so the weed is continually stressed, forcing it to exhaust root
nutrient stores and eventually die.
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Seeds can remain viable in the soil for 40 or more years.

Identification
Leaves are alternate on the stem with spines along the edges. The edges of leaves are highly
variable and can be wavy-edged on one plant and deeply lobed on another. The purple flowers
are small, about 1/2" to 3/4" in diameter, and grow in a cluster at the branch tips. Flowers may
have a sweet smell and are visited by bees and other pollinators. Plants grow 1-4 feet tall and are
usually found in large clumps. Canada thistle is commonly found in moist soil conditions.
Photos

Figure 23: Canada thistle
Flowering

Figure 26: Canada thistle plant

Figure 24: Canada thistle
flower heads

Figure 25: Canada thistle
foliage

Figure 27: Canada thistle infestation

NOTE: There is a rare native thistle (C. perplexans) with flowers that resemble Canada thistle.
However, the flowers of this thistle are borne singly at the end of the flower stalks, rather than in
a cluster.
Effective Known Management
The key principle to Canada thistle control is to stress the plant and force it to use stored root
nutrients. Canada thistle can recover from almost any stress, including control attempts, because
of root nutrient stores. Therefore, returning infested land to a productive state occurs only over
time. Success requires the management plan to be implemented over several years.
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Known Cultural Control
Grasses and alfalfa can compete effectively with Canada thistle if their growth is favored by
good management. Maintain fertility and, if possible, moisture at optimum levels to favor grass
or alfalfa growth. Soil analysis can easily determine fertility needs. Be cautious with nitrogen
fertilizers, because excess available soil nitrogen may favor weed growth.
These are essential management steps to ensure optimum desirable plant growth and
competition. However, competition alone seldom is effective against Canada thistle.
Known Biological Control
Ceutorhyncus litura is a weevil currently used as a biocontrol agent in Colorado. The female lays
eggs on the underneath side of Canada thistle leaves in early spring. Larvae bore into the main
leaf vein, then down into the plant's crown area. If the population is high enough, plant death can
occur; otherwise Canada thistle is stressed and less vigorous.
Ceutorhyncus alone will not effectively control Canada thistle. It must be combined with other
methods to be successful. Combine the weevil with cultural techniques that allow for maximum
desirable plant competition. Research combining Ceutorhyncus with herbicides or mowing has
not been conducted.
Known Mechanical Control
Mowing hay meadows can be an effective tool if combined with herbicide treatments. Mowing
alone is not effective unless conducted at one-month intervals over several growing seasons.
Always combine mowing with cultural and chemical control. Mowing at hay cutting stimulates
new Canada thistle shoots to develop from its root system. In irrigated grass hay meadows, fall
herbicide treatments that follow mowing can be an effective management system because more
Canada thistle foliage is exposed after cutting to intercept herbicide. Additionally, root nutrient
stores decrease after mowing because the plant draws on them to develop new shoots.
Known Chemical Control
Research at Colorado State University shows that picloram plus 2, 4-D, aminopyralid, clopyralid,
dicamba and chlorsulfuron are effective against Canada thistle. Canada thistle is difficult to
control and re-treatment is commonly needed for three or more years after the initial application.

Less Common Secondary Invasive Weeds
Siberian Elm (Ulmus pumila)
Information for Siberian Elm gathered from The Plant Conservation Alliance, Alien Plant
Working Group unless otherwise noted.
Quick Facts
 Siberian elm is a fast growing tree, is the hardiest of all elms and grows well in dry and
moist soils.
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This tree flowers in spring before leaves begin to unfold. The fruits develop quickly and
are disseminated by wind, allowing the species to form thickets of hundreds of seedlings
in bare ground.
Seeds germinate readily, are dispersed by wind and spread rapidly.

Identification
This medium to large-sized tree has an open, round crown of slender, spreading branches.
Siberian Elm generally reaches 50-70 feet. Its bark is gray or brown, with shallow furrows at
maturity. Both the buds and twigs are nearly hairless. Siberian elm is distinguished by its small,
elliptical, smooth, singly-toothed leaves that reach lengths of approximately 0.8-2.6 inches. They
are tapering or rounded at their asymmetrical base. The alternate leaves are dark green and
smooth above, paler and nearly hairless beneath. Foliage is slightly pubescent when young.
Flowers are greenish, lack petals, and occur in small drooping clusters of 2-5 blossoms. The
winged fruit has one seed that is circular or ovate with a smooth surface. Fruit are about 1/2 inch
wide and hang in clusters.4
Photos

Figure 28: Siberian elm tree
foliage

Figure 29: Siberian elm bark

Figure 31: Siberian elm fruit cluster

4

Figure 30: Siberian elm

Figure 32: Siberian elm fruit

Center for Invasive Species Control and Ecosystem Health: www.invasive.org
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Effective Known Management
Known Mechanical Control
Girdling trees is the preferred management technique. Girdled trees die slowly over the course of
one to two years and do not resprout. Girdle in late spring to mid-summer when sap is flowing
and the bark easily peels away from the sapwood. When girdling, the bark must be removed in a
band around the tree trunk just to the outside of the wood. If girdled too deeply, the tree will
respond by resprouting from the roots. If resprouting should occur, the resprouts should be cut.
Seedlings can be pulled out by hand, and small trees can be removed carefully with a grub hoe or
weed wrench. Wind-dispersed elm seeds from nearby areas are often a greater threat than
resprouting of established elms. Managers should eliminate nearby Siberian elms whenever
possible.
Chemical Control
Herbicides may be used as a cut-stem or cut-stump application for large trees and resprouts.
Contact local weed manager for appropriate herbicide, rate, and timing. If herbicide is used, care
should be taken to prevent contact with non-target species.

Field bindweed (Convolvulus arvensis)
Information for Field bindweed gathered from Adams County Weed Department; Fact Sheet 6
unless otherwise noted.
Quick Facts
 Field bindweed is a non-native deep-rooted perennial that reproduces from seed and
creeping, horizontal roots.
 Seeds can remain viable in the soil for up to 40 years.
 Field bindweed requires active management once it is established because of its potential
to regenerate rapidly. New and small infestations should be viewed as a serious threat and
managed aggressively.
Identification
Field bindweed is a vining plant, often climbing other plants, with leaves shaped like arrowheads. Their flowers are funnel shaped, white to pink, and have two small bracts right below the
flower base. The taproot is the primary root from which the lateral roots develop. The root
system may reach 20 to 30 feet laterally as an extensive underground network.
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Photos

Figure 33: Field
bindweed flowers

Figure 34: Field
bindweed vine

Figure 35: Field
bindweed fruit

Effective Known Management
It is important to contain and persistently control infestations in order to exhaust the root system
and deplete the soil seed bank. A healthy cover of perennial plants should be maintained to
discourage field bindweed establishment.
Known Cultural Control
Establishment of selected grasses can be effective in slowing the spread of field bindweed and to
deter the establishment of new infestations, but will not be sufficient as the only management
technique. Contact local Natural Resources Conservation Service for seed mix
recommendations.
Known Biological Control
The bindweed gall mite, Aceria mahlerbae, has proven to be effective in reducing field bindweed
infestations. This is an option for large infestations. Contact the Colorado Department of Agriculture for more information, 970-464-7916.
Known Mechanical Control
Cutting, mowing, or pulling has a negligible effect unless the plants are cut well below the
surface in the early seedling stage. Repeated deep (12”) digging and removal of all root pieces
can be done in areas where herbicides cannot be used (ex. under desirable shrubs), but the
process will only reduce the amount and vigor of the infestation, not control it.
Known Chemical Control
Herbicides labeled for use on field bindweed and found to be effective include, but not limited
to: picloram, dicamba, glyphosate, and 2, 4-D. Picloram and dicamba can injure trees. Effective
control can take many years with some herbicide use strategies. Proper timing of application is
critical, during late spring, or just after full-bloom, and early fall are ideal opportunities to apply
picloram and 2,4-D.5
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CSU Adams County Extension, www.coopext.colostate.edu/Adams/weed/bindweed_mgt.html
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Halogeton (Halogeton glomeratus)
Information for halogeton gathered from USU Extension unless otherwise noted.
Quick Facts
 Halogeton typically produce enormous quantities of seed (average is ~ 75 seeds per inch
of stem). Seeds disperse with wind, water, human activities, seed-gathering ants, animals,
and when dry plants break off at ground level and tumble with the wind.
 Plants are toxic to livestock, especially sheep, from high oxalate content.
 Halogeton competes poorly with established perennial vegetation.
 This annual species is especially abundant in alkaline or saline soils.
 Preferred habitat includes roadsides, dry lakebeds, shrub lands and other arid and semiarid regions.
Identification
Halogeton is a small forb, growing 3 to 12 inches in height. Its stems are red when young,
turning yellow to white with maturity. The stems are branched from the base, spreading first, and
then growing vertical. Halogeton flowers July to September, and reproduces from seeds. The
flowers are small and inconspicuous, in leaf axils, and can be unisexual or complete.
Halogeton reproduces from two seed types: (1) a black seed, with yellowish or reddish fan-like
wings and similar to a snail coil, and (2) a brown wingless seed. The black seed germinates
quickly, and the brown seed has delayed germination. Seeds are often very numerous, forming a
mass from the ground to the tip of the leaves. Brown seeds can remain viable in the soil for 10
years or more. Halogeton leaves are alternate, simple, fleshy and tubular. There is a small hair at
the end of the bluish-green leaves.
Photos

Figure 36: Halogeton flowers

Figure 37: Halogeton plants
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Figure 38: Halogeton seeds

Figure 39: Halogeton seedlings

Effective Known Management
Halogeton cannot compete with healthy range plants. Therefore, control involves keeping a
healthy cover of desirable forage plants. There are no currently registered biocontrol agents
available for halogeton. Previously, a stem boring moth (Coleophora porthenica) was released
but never successfully established.
Known Mechanical Control
Tillage will effectively control halogeton. However, it is best to avoid increasing disturbance
unless successful restoration of perennials is highly probable.
Known Chemical Control
For small infestations spot treatment with 2, 4-D applied in late May or early June has shown to
suppress halogeton. Repeated treatments are likely necessary for control. Herbicide control of
established stands on saline soils and low precipitation is not recommended.6

Purple loosestrife (Lythrum salicaria)
Land managers should be on the lookout for this species and contact county weed professionals
immediately if it is found. Information for Purple loosestrife gathered from the Mesa County
Noxious Weed Management Plan unless otherwise noted.
Quick Facts
 Purple loosestrife is a wetland invader, thriving in moist conditions.
 Successful eradication depends on the prevention of seed production and stressing the
root system.
 The key to eradication is early detection.
 Seeds are mainly distributed by water, but can also be dispersed by animals and humans.
Purple loosestrife seeds do not drop from capsules until the air temperature becomes cold
in the early fall.
Identification
Purple loosestrife is a perennial with creeping, rhizomatous roots that grows up to 10 or more
feet tall. Leaves are lance shaped with veins that do not reach the edge of the leaf but parallel the
6

USDA Poisonous Plant Research Laboratory
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edge. The very showy purple to magenta flowers grow on long stalks and have 5-7 petals each.
The ribbed stems are square or 6-sided.
Photos

Figure 40: Purple
loosestrife flower and
foliage

Figure 41: Purple
loosestrife flower

Figure 42: Purple
loosestrife infestation

NOTE: An uncommon native loosestrife is shorter and more delicate, with fewer flowers.
Gayfeather or blazing star, a native plant, has coarse, more linear leaves that are much
narrower than loosestrife. Fireweed, a common native plant, has only 4 petals per flower, a
round stem and the flower heads form an elongated triangle.
Effective Known Management
Mechanical control and hand-pulling can be effective for small infestations and young purple
loosestrife plants but must be done before seed set.
Known Biological Control
Several biocontrol agents are available, but establishment is dependent on proper regulation of
water levels and may work better in drier habitats. Though biological control agents are
available, it is not recommended because eradication is the state-wide management goal for
this species.
Known Chemical Control
For older plants, spot treatment with a glyphosate herbicide has shown to be effective. These
herbicides will be most effective when applied late in the season when plants are preparing for
dormancy. However, it may be best to do a mid-summer and a late season treatment, to
reduce the amount of seed produced.
Timing of herbicide applications is important. Early summer applications should be done just
before flowering to prevent flowering and seed set. Fall applications can be done from late
August through September, but before a hard freeze. Flowerheads must be removed to
prevent spread of seeds.
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Yellow toadflax (Linaria vulgaris) / Broad‐Leaved Dalmatian toadflax
(Linaria dalmatica)
Information for yellow toadflax and Dalmatian toadflax gathered from CSU Extension Service
Fact Sheet No. 3.114 unless otherwise noted.
Quick Facts
 Yellow toadflax and Dalmatian toadflax are invasive perennials that are noxious in
Colorado as well as other western states.
 Seeds of yellow toadflax germinate and emerge in early to mid-May while Dalmatian
toadflax seeds may germinate and emerge earlier, especially on south or southeast facing
slopes.
 Toadflax invasion is favored by disturbance in degraded areas such as roadsides,
abandoned lots and fields, gravel pits, clearings, and overgrazed rangeland.
 Dalmatian toadflax taproots may reach depths of 4-10 feet, and lateral roots can extend
12 feet from parent plant.
 Both are very difficult to control once established.
Identification
Yellow toadflax grows up to 2 feet tall and is often profusely branched. The flowers look like
typical snapdragons, with a pale yellow spur and darker yellow to orange throat. The numerous
leaves are linear and pointed. Yellow toadflax begins to flower when shoots are from 16 to 24
inches tall, mid- to late May, though may not flower until fall under drought conditions.
Photos

Figure 43: Yellow
toadflax flower

Figure 44: Yellow
toadflax fruit

Figure 45: Yellow
toadflax plants

Figure 46:
toadflax foliage

Broad-Leaved Dalmatian toadflax grows 1-3 feet tall with showy, yellow snapdragon-like
flowers. Leaves are very waxy, heart shaped and the upper leaves clasp the stem. Flowers arise
in the axils of the leaves and have a yellow spur and fuzzy orange throat. Dalmatian toadflax
typically flowers beginning in late May or June in Colorado. Seed production is very high.
NOTE: Narrow-leaved Dalmatian toadflax has similar flowers but linear leaves.
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Photos

Figure 47: Dalmatian toadflax
flower

Figure 48: Dalmatian
toadflax foliage

Figure 49: Dalmatian
grouping

Figure 50: Dalmatian toadflax plant

Effective Known Management
All toadflax species are difficult to eradicate. Keys to successful control include prevention of
seed production, depleting root reserves, and killing seedlings before vegetative reproduction
begins. Repeated hand grubbing can be effective for small infestations. Large infestations may
require herbicide use and competitive planting. A surfactant or adjuvant must be added to the
herbicide mix to break through the waxy leaf surface.7
Known Biological Control
Several classical biocontrol agents are available to use against toadflaxes. However, the success
of these agents remains largely unknown. A defoliating moth (Calophasia lunula), an ovaryfeeding beetle (Brachypterolus pulicarius), and two seed capsule-feeding weevils (Gymnaetron
antirrhini and G.netum) have been released in the U.S. and Canada for control of all toadflax
species. Particularly the flowering and seed feeding insects should help decrease seed
production. A stem-boring weevil (Mecinus janthinus) and a root-boring moth (Eteobalea
intermediella) also were released in Canada and the U.S. for control of all species of toadflax.
These species may help to control shoots and seed production as well as decrease root vigor, but
data are unavailable to document their effectiveness. Several of these classical biocontrol agents
are available from the Colorado Department of Agriculture Insectary in Palisade.
7

Mesa County Noxious Weed Plan (December 2009).
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Few published studies are available to determine whether grazing by livestock will affect any
method of control of Dalmatian or yellow toadflax.
Known Chemical Control
The combination of spraying and seeding competitive grasses controls Dalmatian toadflax better
than spraying alone. Research in Colorado has shown that the addition of methylated seed oil
surfactant improves control when using picloram plus 2, 4-D. Yellow toadflax appears to be
more difficult to manage than Damlatian toadflax. For herbicide recommendations, contact Dr.
George Beck at CSU Extension (George.Beck@colostate.edu).
Timing
Yellow toadflax is susceptible to treatment before flowering in the spring or in the fall.
Dalmatian toadflax is susceptible to treatment during summer when flowerheads are first
appearing and in the fall when at least 25% of stems are necrotic (turning yellow), usually after a
hard frost.
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