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Canada thistle (Cirsium arvense) is a non-native perennial forb (wild flower) that arrived in North America from Europe as early as the 1600’s, as a contaminant in grain seed, hay and ballast for ships. The weed is probably native to southeastern Europe and the eastern Mediterranean region, but is now found across Europe, Africa, the Middle East, Japan, Southern Asia, Australia, and South America. Canada thistle was considered noxious in Vermont in the late 1700’s and resulted in noxious weed legislation in 1795. Noxious weeds obviously are not a recent phenomenon, and Canada thistle has spread throughout the United States north of 35th parallel. 
In the western states, the USDA Plants Database indicates that Canada thistle has been found in every county of the following states: Oregon, Washington, Idaho, Montana, Wyoming, Utah, Colorado, and North and South Dakota. In Nevada, the USDA database indicates Canada thistle occurs in every county but Clark, while the Nevada Department of Agriculture website states the weed occurs in every county but Esmeralda. This discrepancy is trivial: the weed is widespread across Nevada, and if it does not currently occur in your county or valley it probably will be in the near future, especially if there is insufficient containment and control efforts.  
Canada thistle is adapted to many habitat types. The weed generally prefers damp, but not persistently saturated sites, and appears to favor clay soils. On occasion, however, it establishes on sand dunes or open sandy areas. Regardless of the soil type, Canada thistle plants grow best in well aerated soil that receives 16 to 30 inches of annual moisture (precipitation and or irrigation). Habitat types and land features commonly occupied include roadsides and railways, all types of cropland, irrigation ditches, native grass hay meadows, degraded pastures, abandoned fields, rangeland, stream banks, and ponds and lakeshores. 
Just over 31 percent of the public land managers in Nevada rated Canada thistle as a problematic weed on public lands. Over 21 percent of agricultural producers rated it a serious problem. Geographically, Canada thistle causes more concern in the western and northeastern portions of the state, although high levels of concern also occur in Humboldt and Pershing counties. Canada thistle, like all perennial capable of producing new plants from buds on the roots, becomes problematic when the first few pioneering plants have a rapid increase in their population through vegetative reproduction. Left untreated, a few plants can quickly establish a nearly complete monoculture of Canada thistle. Dense stands can persist for many decades, perhaps indefinitely. The typical outcome is less crop and livestock production on the affected property. Desired plant species are excluded because mature Canada thistle plants are excellent competitors for soil moisture and nutrients. 
Plant Biology
Canada thistle is a long-lived plant that typically reaches a height of 3 to 5 feet, and can produce 1,000 to 5,000 seeds per stem. Widespread reproduction from seed can occur, but is less common than vegetative reproduction from the abundant buds located on all of the roots.  A 4 to 5 week old Canada thistle plant (2 true leaf growth stage) often has a six inch deep root that has started to develop horizontal roots. The horizontal roots develop new shoots when seedlings are as young as 6 weeks old. After 18 weeks of growth, a single plant may produce up to 360 feet of total roots, over 25 additional stems, and possess well over 150 buds on its root system. Individual lateral roots can grow as much as 19 feet per year; thus a two year-old plant can have a massive root system (Figure 1). Most of the roots occur in the upper two feet of the soil but some may reach a depth of 22 feet. Root fragments as short as one-half inch can produce new plants. Figure 1. Two years of underground growth of Canada thistle from original one foot of root. From: http://www.btny.purdue.edu/pubs/ws/canadathistle/CanadaThistle.html. Photo credit to M.A. Ross.
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Canadian thistle roots store a large amount of soluble carbohydrates as energy reserves. Energy reserves are used by the plant to keep the roots and buds alive during winter dormancy, and to initiate new growth the following spring. Stored energy reserves typically decline from the initiation of spring growth through mid to late June. Few, if any, of the carbohydrates produced during the spring are moved to the root system. Most are reinvested in stems and leaves. Carbohydrate reserves slowly increase from late June (roughly when flowering starts) until September when they reach their peak.  
Seed from Canada thistle may remain viable for up to 22 years, but seed survival depends greatly upon the depth of burial. Seed buried greater than 8 inches deep can survive for long periods, while seed buried less than 3 inches deep has high mortality. At this depth, less than 1 percent survives 2.5 to 5 years. Seed germination, and seedling emergence and survival are highest when seed is buried from about one-quarter one-half inch deep. In this depth range, up to 12 percent of the seed will produce an emerged seedling, and 78 percent or more of the emerged seedlings typically survive. Seed located on the soil surface can germinate, but survival is usually limited to those soils whose surface remains moist. This condition is more likely in riparian areas, along irrigation ditches, in seasonally flooded hay meadows, and irrigated crop sites, particularly beneath pivot systems with short rotation intervals. 
The flowers and seed of Canadian thistle lack adaptations for long distance dispersal. Flooding, however, can transport both seed and dislodged root segments long distances. Mud that contains viable seed can become attached to animals, vehicles and farm equipment, or your boots and be moved long distances. Construction activities that transport fill-dirt to new locations can move large numbers of small segments and facilitate establishment long distances from the source of the material.  
Control Approaches
Non-chemical
A single tillage treatment that cuts the long lateral roots on mature Canada thistle plants into small segments usually increases the number of new plants. Usually each root segment will have one or more buds than can develop into new shoots. Repeated tillage every 21 days for the entire growing season, however, eradicated a “mild” infestation in Idaho. Tillage must be repeated as soon as new shoots emerge to prevent the new root system from storing any carbohydrates that can facilitate regrowth following removal of the leaves or damage to the root system.  Newly established seedlings are very susceptible to tillage and can be easily controlled with this tool.
Repeated mowing treatments every 3 to 4 weeks throughout the growing season can reduce carbohydrate storage in the root systems. After each mowing event, the regrowth of new vegetative stems uses stored energy, which decreases energy reserves. Repeated mowing when regrowth is just sufficient for the plant to begin increasing its energy reserves would result in their continual depletion, and eventual starvation of the plant.  
Livestock grazing is not considered a viable control option. Canada thistle leaves have spines at each tip of the deeply serrated leaves, which dramatically reduces palatability.  There is some anecdotal evidence that goats and perhaps sheep can provide some control, but definitive research is lacking. 
Fire is not a recommended as a direct control method. Dense stands of rapidly growing Canada thistle usually are too green to carry a fire. Stands become dry and flammable during the dormant season but fire will not kill the buds on either the root crown or the deeper roots; thus, the plants regrow rapidly the next growing season. Fire, however, can remove the previous year’s dead material which prevents it from intercepting an herbicide during its application. Removing standing dead material should permit more chemical to be placed on the leaves of Canadian thistle, potentially increasing treatment effectiveness. Targeted flaming can successfully control newly emerged seedlings that have not become perennial. Burning also can +be a valuable seedbed preparation treatment when it removes plant litter that could adversely affect the seeding of desired species.  
Biological control of Canadian thistle has not been very successful. A stem weevil (Ceutorhynchus litura), bud weevil (Rhinocyllus conicus), and stem gall fly (Urophora cardui) have been found to have fair control at best. 
To achieve a permanent decline in Canadian thistle, treated sites must be reoccupied by a dense and vigorous stand of desired vegetation. For most pasture and rangeland settings this means a dense stand of tall and robust perennial grasses. Annual or perennial crops also should be managed to maintain a high density and/or cover of the crop. Fields in which annual crops that are harvested in the early summer, and which have sufficient soil moisture for continued growth of Canadian thistle, often need a post-harvest treatment (herbicide or other tool) to reduce the Canadian thistle. For many range and pasture systems, the rapid expansion of Canadian thistle populations often coincides with one or more management actions that either thinned the perennial grasses or maintained previously thinned stands in a degraded state (regardless of the initial cause of the degradation).  On these sites, vegetation management (e.g., grazing management, harvest management, fertilization, etc.) should change so that the perennial grasses have an opportunity increase and eventually out-compete the Canadian thistle. Without a change in management, Canadian thistle will probably return and expand toward and possibly exceed its previous level. 
Chemical Control
Over 30 active ingredients are labeled for application to Canada thistle (Table 1), with many more potential products. Some of these provide outright control and others only suppression. Many, but not all of the active ingredients are selective herbicides, and across all of the potential chemicals there are varying levels of residual activity. Several or more products are available for most of Nevada’s major crops, wildland settings, and non-crop environments. 
Soil active herbicides with a long period of soil residual activity are important for the control and management of Canada thistle in rangeland, pasture and non-crop settings.  Many of these herbicides maintain soil activity the spring after their application and continue to kill viable buds and roots, as well as germinating seed. 
The movement of a foliar applied herbicide to and through the large root system largely follows the movement of carbohydrates from the leaves to the rest of the plant. For Canada thistle, the plant typically begins to translocate carbohydrates to the root crown and roots in late spring to early summer, and continues to build energy reserves in the root system into September.   For a foliar herbicide treatment to be effective, however, the leaves must be actively photosynthesizing, and photosynthesis requires adequate soil moisture and warm temperatures. The mere presence of green leaves in late summer or early fall does not guarantee the plant is photosynthesizing and moving carbohydrates to the roots. Herbicide applications to green plants under dry soil conditions typically are much less successful than when the soil is moist. Soil moisture should remain adequate for several weeks after herbicide application to facilitate herbicide movement far into the lengthy root system.
No single active ingredient listed in Table 1 is the best herbicide for all Canadian thistle infestations. Every situation is unique and herbicide selection should be based on site-specific conditions. Some factors to consider are: 1) do you need an herbicide that is selective and not going to adversely affect the residual desired species that occupy the site; 2) are your short- and mid-term management objectives compatible with a chemical that leaves a residual amount of the active ingredient in the soil; 3) what will Canada thistles’ growth stage(s) be when you have the time to fit an herbicide treatment into your overall farming or ranching operation; and 4) can you make the commitment to any follow-up treatment that is needed. Some chemicals (e.g., 2,4-D and glyphosate) typically result in less long-term control than the other active ingredients, and will require more extensive follow-up treatments. Any weed control and management program for Canada thistle should use an integrated approach that applies two or more methods of weed control. Very seldom does a single approach work long-term. Furthermore, all approaches, except for the purposeful management of an area for bare-ground, must consider how to establish and/or increase the desired species on an infested site. A dense, vigorous stand of desired perennial grasses (or crop species) provides the best opportunity to prevent the rapid large scale establishment of Canadian thistle, particularly when combined with periodic scouting to find the initial colonizers and eliminate them before they develop large root systems. Early detection of Canadian thistle and a rapid response to the first few plants that appear provides the best opportunity to prevent large scale establishment and costly, multi-year treatments. 
An important question of any herbicide treatment is, was I successful? Your level of success cannot be determined until at least the middle of the first growing season after your treatment is applied. The effectiveness of an herbicide treatment on any weed that has a deep root system with buds that can grow into new plants should not be judged too soon after treatment. The full effect of an herbicide treatment may take a year or more to appear. If buds on the deepest roots survive and have access to adequate amounts of stored energy, new shoots may not appear until July or August (and perhaps later) of the growing season after the treatment was applied.
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Table 1. The list below identifies the active ingredients and many of representative products known to control Canada thistle in the landscape settings and crops for which the active ingredient is labeled. Use the information in this table to determine the potential active ingredients for your specific needs. Product selection should occur only after the applicator has read all current product labels and identified the appropriate products for their specific situation.  Many of the active ingredients listed in this table are available in pre-mixed formulations with other active ingredients. Those pre-mixed packages (products) are not listed in this table. A complete list of all active ingredients and products labeled to control Canada thistle can be searched for at the CDMS (http://www.cdms.net/LabelsMsds/LMDefault.aspx?pd=7607&t=) and Greenbook (http://www.greenbook.net/) websites. The order of chemicals below does not reflect any preference or efficacy. Across the spectrum of available products, some may only suppress Canada thistle (generally means no seed production). Herbicides used for suppression are marked with an *.
	


Active
Ingredient
	
Representative Products
	Range and Pasture
	Non-Crop
	Fallow
	Bare-ground
	Small Grains
	Corn
	Alfalfa
	Mint
	Potatoes
	Selective
	Soil Residual
	


Growth
Stage

	2,4-D
	Many
	x
	x
	x
	x
	x
	x
	x
	
	x
	Yes
	No
	Post-emergence from pre-bud to early bud. Repeated treatments needed

	Aminocyclopyrachlor
	Method 50 SG and pre-mixed formulations with other products
	x
	x
	
	
	
	
	
	
	
	Yes
	Yes
	Post-emergence during rapid growth before seed production

	Aminopyralid
	Milestone
	x
	x
	
	
	
	
	
	
	
	Yes
	Yes
	Post-emergence in spring after fully emerged and until oldest plants in full flower

	Bentazon
	Basagram
	
	
	
	
	
	x
	
	x
	
	Yes
	Little to None
	Plants 8 inches tall to bud stage

	Bromoxynil, Octanoic acid ester
	Broclean
Buctril
	
	x
	
	
	x
	x
	x
	x
	
	Yes
	No
	Suppression only: burn down of top growth when applied at 8 inch to bud stage

	Carfentrazone-ethyl
	Aim EW
	x
	
	x
	
	x
	
	
	
	
	Yes
	No
	Actively growing plants less than 4 inches tall

	


Active
Ingredient
	
Representative Products
	Range and Pasture
	Non-Crop
	Fallow
	Bare-ground
	Small Grains
	Corn
	Alfalfa
	Mint
	Potatoes
	Selective
	Soil Residual
	


Growth
Stage

	Chlorsulfuron
	Telar XP
	x
	x
	
	
	
	
	
	
	
	Yes
	Moderate to long 
	Post-emergence from bolting to bloom stage and fall regrowth 

	Clopyralid
	Clean Slate
Stinger
Transline
	x
	x
	
	
	
	
	
	
	
	Yes
	Moderate 
	Post-emergence after basal leaves emerge but before bud stage, and to fall regrowth

	Dicamba
	Banvel, Sterling Blue Herbicide
	x
	x
	x
	
	x
	x
	
	
	
	Yes
	Yes
	Post-emergence to basal rosettes and fall regrowth

	Dichlobenil
	Barrier
Casoron
	
	x
	
	
	
	
	
	
	
	Yes
	Yes
	Pre-emergence with incorporation into the soil after application

	Flumioxazin
	Lockdown, Payload
	
	x
	x
	x
	
	
	
	
	
	Yes
	Short
	Pre-emergence, preferably to clean soil surfaces

	Glufosinate-ammonium
	Finale, Ingnite 280 SL, Reckon 280 SL, Rely 280
	
	x
	
	
	
	x
	
	
	
	No
	None to very short
	Post-emergence to actively growing plants. Repeat treatments may be necessary

	Glyphosate
	Accord, Roundup and many others
	x
	x
	x
	
	x
	x
	x
	x
	x
	No
	No
	Post-emergence to rapidly growing plants after most have passed the bud stage

	Halosulfuron-methyl
	Herbivore 
	
	
	x
	
	
	x
	
	
	
	Yes
	Short to moderate
	Post-emergence to actively growing weeds at early stages of development

	Hexazinone
	Velpar
Velossa
	x
	x
	
	
	
	
	x
	
	
	Yes
	Yes
	Most effective on seedlings with pre or early post-emergence

	Imazamox
	Raptor
	
	
	
	
	
	
	x
	
	
	Yes
	Yes
	Post-emergence to actively growing weeds less than 3 inches tall

	Imazapyr
	Arsenal, Habitat, Polaris
	x
	x
	
	x
	
	
	
	
	
	No
	Yes
	Post-emergence to actively growing weeds

	


Active
Ingredient
	
Representative Products
	Range and Pasture
	Non-Crop
	Fallow
	Bare-ground
	Small Grains
	Corn
	Alfalfa
	Mint
	Potatoes
	Selective
	Soil Residual
	


Growth
Stage

	MCPA Dimethylamine salt or 2-ethylhexyl ester
	MCPA
Rhomene MCPA
Shredder MCPA
	x
	x
	x
	
	x
	
	x
	
	
	Yes
	Up to 6 months in dry soils
	Post-emergence early bud to full bloom or fall regrowth. Repeated treatments often necessary

	MCPB, sodium salt
	Thistrol
	
	
	
	
	
	
	
	x
	
	Yes
	Short
	Post-emergence to actively growing weeds 4 inches tall to the bud stage

	Mesotrione*
	Callisto
 Tenacity
	
	
	
	
	
	x
	
	
	
	Yes
	Short
	Post-emergence when weeds are less than 5 inches tall

	Metsulfuron- methyl*
	Ally, Escort, Patriot 
	x
	x
	
	
	x
	
	
	
	
	Yes
	Moderate, but long in soils with high pH 
	Post-emergence in spring when at rosette to early bolting stage (elongating stems less than 6 inches tall)

	Nicosulfuron*
	Accent
	
	
	
	
	
	x
	
	
	
	Yes
	Moderate
	Post-emergence to weeds less than 4 inches tall or wide

	Picloram
	Tordon 22K
	x
	x
	x
	
	
	
	
	
	
	Yes
	Yes
	Post-emergence after development of most basal leaves but before bud stage, or to fall regrowth

	Primisulfuron-methyl*
	Beacon Herbicide
	
	
	
	
	
	x
	
	
	
	Ye 
	Yes
	Post-emergence to actively growing weeds up to 9 inches tall

	Prosulfuron*
	Peak
	
	
	
	
	x
	
	
	
	
	Yes
	Yes
	Post-emergence to actively growing weeds 1-6 inches tall

	Pyraflufen ethyl*
	Edict 2SC, Vida, ET Herbicide
	x
	x
	x
	
	x
	x
	
	
	x
	Yes
	No
	Post-emergence to weeds less than 4 inches tall  or rosettes up to 3 inches in diameter

	Quinclorac*
	Paramount
	
	x
	x
	
	x
	
	
	
	
	Yes
	Yes
	Post-emergence to actively growing weeds at the rosette stage

	


Active
Ingredient
	
Representative Products
	Range and Pasture
	Non-Crop
	Fallow
	Bare-ground
	Small Grains
	Corn
	Alfalfa
	Mint
	Potatoes
	Selective
	Soil Residual
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Growth
Stage

	Rimsulfuron
	Matrix, Pruvin, Solida, Resolve
	
	
	x
	
	
	x
	
	
	x
	Yes
	No
	Post-emergence to small actively growing plants

	Saflufenacil*
	Sharpen
Treevix
	
	x
	x
	
	x
	x
	
	
	
	Yes
	At higher rates
	Controls seedlings up to 6 inches diameter or height. Suppression of mature plants

	Sulfometuron methyl
	Oust XP
Spyder
	
	x
	
	
	
	
	
	
	
	Mixed
	Yes
	Pre-emergence or early post-emergence when weed is actively germinating or growing

	Topramezone*
	Armezon 
Impact
	
	
	
	
	
	x
	
	
	
	Yes
	Yes
	Post-emergence to weeds less than 4-6 (higher rates) inches tall 

	Triasulfuron*
	Amber
	x
	
	x
	
	x
	
	
	
	
	Yes
	Yes
	Post-emergence to actively growing weeds less than 6 inches tall/wide

	Tribenuron methyl
	Express
Nuance
	
	
	x
	
	x
	x
	
	
	
	Yes
	Short
	Post-emergence in spring when weeds are 4-8 inches tall, with 2-6 inches of new growth

	Triclopyr
	Element, Garlon, Trycera
	x
	x
	
	
	
	
	
	
	
	Yes
	Yes
	Post-emergence to actively growing weeds into the bud stage


Listing a commercial herbicide does not imply an endorsement by the authors, University of Nevada Cooperative Extension or its personnel. Product names were used only for ease of reading, not endorsement. Herbicides should be selected for use based upon the active ingredient and the specific bio-environmental situation to which it will be applied. Product labels change often; therefore, applicators should always consult the current label prior to applying any herbicide. 
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