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Scotch thistle (Onopordum acanthium) is a non-native forb (wild flower) originally found in Europe and Asia. The plant typically has a biennial lifeform, but may act as an annual or short-lived perennial plant when environmental conditions permit. Scotch thistle’s original introduction to North America was in the eastern states, in the late 1800s. The plant has spread west where it occurs in all 11 western states and most Canadian provinces that boarder the United States. 
Scotch thistle primarily inhabits well-drained soils that often are sandy, gravelly and/or stony. The plant is well adapted to disturbed and degraded sites on the landscape. This includes roadsides and other transportation corridors, fence lines, eroded gullies, ephemeral washes, ditch and canal banks, vacant lots, waste areas, rodent and other small mammal diggings, and overgrazed pastures and rangelands. Although Scotch thistle not a riparian species it readily inhabits drainage bottoms with deep soil that are periodically flooded. Soils with high soil moisture, including short-term saturation, during the germination period provide excellent potential sites for Scotch thistle. Scotch thistle is not common in agricultural fields subject to annual cultivation, but it may readily appear on field boarders or other agricultural lands that are regularly disturbed (but not tilled).  
When Scotch thistle occurs in pasture and rangeland it outcompetes desired forage plants and reduces site productivity. At high densities, Scotch thistle can act as a physical barrier preventing access by livestock to potential forage. About 33% of the public land managers in Nevada rated Scotch thistle as a problematic weed on public lands. For agricultural producers, 13.9% rated it a serious problem. Geographically, Scotch thistle raises more concern in the northeastern portion (30.2) of Nevada. Scotch thistle occurs in all of Nevada’s counties but is considered more problematic by agricultural producers in Elko (44.3%); Eureka and Lander (20.0%); Humboldt (19.6%) and White Pine (13.3%) counties.  
Plant Biology
Scotch thistle is largely a biennial plant, and like all biennial plants reproduces only from seed. All biennial plants live for two growing seasons producing vegetative growth in the first year and their seed the second growing season. Seed from Scotch thistle may germinate in either the spring or fall when soil moisture is adequate. Scotch thistle develops a fleshy tap root that probably reaches several feet deep and is capable of extracting deep soil moisture long after desired grasses and forbs have entered summer dormancy. The rosette leaves go dormant during the winter months and regrow the following spring from buds on the root crown. During the second growing season the plant will bolt anytime from late spring through the summer and the reproductive stems typically reach 4 to 6 feet tall. On occasion plants may reach 8 feet tall or more. Growth among all plants in an infestation is not synchronous; this, some may be in a vegetative state, others dispersing seed and some post-dispersal. This affects the effectiveness of many control treatments. Both the stems and leaves are usually covered by woolly hairs. 
A Scotch thistle plant typically has 70 to over 300 flowering heads. Flowering heads may be solitary or occur in clusters of up of up to 7 heads. Each flower head typically produces 110 to 140 seeds for an average of about 20,000 seeds per plant. Only 8 to 14 percent of the dispersed seed is non-dormant. The other 85 to 90 percent has an innate dormancy due to a water soluble germination inhibitor on the seed coat. Seed in the soil may remain viable for 7 to 39 years, ensuring a large long-lived soil seedbank. The long-lived seedbank perpetuates the Scotch thistle population for many years following the first seed dispersal event. The primary dispersal mechanisms for Scotch thistle are wind, water, wildlife, livestock and human activities. Most seed is believed to fall near the mother plant but the aforementioned dispersal agents can move seed long distances. 
Control Approaches
Long-term control of Scotch thistle infestations requires the elimination of seed production for several to many consecutive years to deplete the soil seedbank. Also, viable seed must be prevented from reaching the site from nearby and distant populations. Since viable seed may persist from 7 to 39 years, one large scale dispersal event will require persistent treatment efforts for at least several years and perhaps much longer. As the Scotch thistle population declines following each treatment application, the treated site must be occupied by a dense vigorous stand of desired perennial grasses (pasture or rangeland) or crop species. Vigorous desired vegetation is needed to compete with the Scotch thistle seed for germination sites, or with weed seedlings for water, nutrients and sunlight. 
If your property is susceptible to Scotch thistle becoming established, periodically scout the area to find the initial (and often few) colonizers, and eliminate them before they produce abundant and long-lived seed. Early detection of Scotch thistle and a rapid response to the first few plants that establish provides the best opportunity to prevent large scale establishment and a costly multi-year treatment program.
There are a suite of non-chemical and chemical treatments that are available to control Scotch thistle and long-term control probably will involve an integrated approach that applies multiple methods in sequence and/or combination. There is no single recipe available. All infestations differ from one-another and will require place-based solutions.  
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Any mechanical treatment that completely severs the taproot of Scotch thistle below the soil surface kills the plant, provided there are no leaves still attached to the root crown and root system. When one or more leaves are left attached to the root crown the plant has the ability to regrow and produce flowers and seed. Mechanical treatments should occur before the initiation of seed production to prevent seed from forming in flower heads that are severed from the plant. 
Tillage often controls emerged plants but tillage also may stimulate germination immediately after a future irrigation or rainfall event saturates the soil. This occurs by bringing deeply buried seeds into their optimal germination zone near the soil surface or by improving contact between the soil and seed. The latter condition is a common outcome of shallow soil disturbance. A flush of seedlings on recently tilled soil can be an excellent opportunity for significant weed control if the seedlings are killed shortly after most of the recent germinants’ emerge. Successful treatment methods for recently emerged seedlings may include additional tillage, herbicides or flaming. The specific technique used will depend on the short- and long-term management goals for the site and operational constraints of the land owner or manager.  
Mowing may be an effective control treatment but it must be timed to occur just before flowering to prevent viable seeds from developing in the mowed flower heads. Mowing typically leaves several inches or of the plant remaining, including one or more leaves. When leaves remain after mowing many of the mowed plants will continue grow if soil moisture is adequate. Mowing after the flowers have formed does not prevent viable seed from developing in the mowed heads.  Scotch thistle infestations often require repeated mowing treatments because most populations have plants at many different maturity stages, from rosettes to post-flowering. One mowing treatment may control seed production on some plants but will only delay production on others. Figure 1. A goat consuming Scotch thistle. This herd of goats consumed all of the old dead thistle plants before switching their forage consumption to the current year’s rosettes or other green vegetation. Photo by Brad Schultz, UNCE.
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Livestock grazing may or may not be a viable control option. Scotch thistle’s leaves have many spines along their margins, which dramatically reduces their palatability for cattle. Sheep are likely to consume the young rosettes, while goats have been observed to readily consume the old dry prickly stems and leaves (Figure 1). Grazing that removes the old dry material can increase the exposure of new growth to an herbicide treatment. This improves the placement of the active ingredient on the green leaf material, which is the location of herbicide uptake. Grazing tends to work best when it is a component of an integrated management approach, and often is most effective when combined with an herbicide treatment. Grazing management of Scotch thistle infestations must focus on harming the weed, while providing benefit to the desired forage species. Remnant desired forage species must increase after a grazing treatment otherwise the Scotch thistle (or another weed) will rapidly reoccupy the site. When desired forage species on pastures and rangeland are routinely heavily grazed (i.e., high intensity and/or frequency of defoliation) there is in an increased probability they will decline in abundance and Scotch thistle will establish, or an existing small population of only a few scattered plants will increase. 
Fire generally is not considered an effective control of Scotch Thistle. Young rapidly growing rosettes and bolting plants typically have high moisture content and do not burn well. Targeted flaming with intense, sustained and focused heat can successfully control newly emerged seedlings or rosettes but this approach usually is not applicable to large or widespread infestations, or where the vegetation may catch fire and rapidly spread away from the targeted plants. Mature Scotch thistle plants can burn quite easily but most will have dispersed a significant portion of their seed. Fire can be a useful tool to remove standing dead material to improve herbicide applications to seedlings or to rosettes the next growing season. Buried seeds are likely to survive most fires. Burning also can be a valuable seedbed preparation treatment when it removes plant litter that could adversely affect the seeding of desired species.  
There are no known biological controls of Scotch thistle in the United States. 
Chemical Control
There are at least 7 active ingredients labeled for application to Scotch thistle in Nevada (Table 1), with at least 45 potential products available. In addition, glyphosate products (e.g., Roundup) do not list Scotch thistle on their label but many are labeled for virtually all potential sites on which Scotch thistle grows in Nevada. Many products are pre-mixed packages that include 1 or more of active ingredients shown in Table 1, and 1 or more additional active ingredients that control other weeds that often grow in conjunction with Scotch thistle. Most, of the active ingredients in Table 1 are selective herbicides, and collectively have poses varying degrees of residual activity. There is at least one active ingredient and usually multiple products available for most of Nevada’s major crop, wildland, and non-crop environments. 
Most herbicides, including those with a strong soil residual, control Scotch thistle best when they are applied postemergence at the rosette stage. Some are also effective at the bolting to early flower-bud growth stages. Any herbicide application should ensure that there is enough soil moisture in the ground for Scotch thistle to continue rapid growth for several weeks after the herbicide application. This ensures that the active ingredient is moved (translocated) from the leaf surface to the plant’s growing points (meristematic tissues), which produce the leaves, 
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Table 1. The list below identifies the active ingredients and many of representative products known to control Scotch 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 below 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 Scotch 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. 
	


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
	Postemergence at the rosette stage before stalks form. Repeated treatments needed to deplete seedbank

	Aminopyralid
	Milestone
	x
	x
	
	
	
	
	
	
	
	Yes
	Yes
	Postemergence from rosette and through bolting stage 

	Chlorsulfuron
	Telar XP
	x
	x
	
	
	
	
	
	
	
	Yes
	Moderate to long 
	Postemergence from rosette through flower-bud growth stages

	Clopyralid
	Clean Slate
Stinger
Transline
	x
	x
	
	
	x
	x
	
	x
	
	Yes
	Moderate 
	Postemergence from rosette through early bolting 

	Dicamba
	Banvel, Sterling Blue Herbicide
	x
	x
	x
	
	x
	x
	
	
	
	Yes
	Yes
	Postemergence to rosettes through early bolting; higher rates to rosettes ≥ 3 inches across or bolting stage

	Glyphosate
	Accord, Roundup and many others
	x
	x
	x
	x
	
	x
	x
	x
	x
	No
	No
	Postemergence to rapidly growing young plants from rosette to early bolting growth stages

	


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


Growth
Stage

	Metsulfuron- methyl
	Ally, Escort, Patriot 
	x
	x
	
	
	x
	
	
	
	
	Yes
	Moderate to long
	Postemergence from rosette through flower-bud growth stages 

	Picloram
	Tordon 22K
Trooper
	x
	x
	x
	
	
	
	
	
	
	Yes
	Yes
	Postemergence from rosette to early bolting 





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. 


reproductive stems and flower heads. Death of these growing points is critical for killing and controlling the weed. 
For a foliar systemic herbicide treatment to be effective the leaves must be actively photosynthesizing. High rates of photosynthesis; thus the potential for rapid herbicide movement to the growing points, 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 growing points. The soil may be too dry. Herbicide applications to green plants under dry soil conditions, or in a prolonged period of cold temperatures, are less successful than applications when the soil is moist and the air temperatures are warm. 
No single active ingredient listed in Table 1 is the best herbicide for all Scotch thistle infestations. Every infestation has some unique characteristic different from other sites. 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 vegetation on the site; 2) are your short- and mid-term management objectives compatible with a soil persistent herbicide that can leave a significant amount of the active ingredient in the soil for months to years; 3) what will be the growth stages of Scotch thistle when you have time to fit an herbicide treatment into your overall farming or ranching operation; 4) can you make the commitment to any follow-up treatments that are needed; and 5) consider using active ingredients with different modes of action (i.e., killing mechanism) when chemical treatments are needed for several consecutive years. The latter consideration reduces the risk of creating herbicide resistant biotypes of Scotch thistle.  
Any weed management program for Scotch 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 Scotch thistle. Tall and dense desired vegetation results in large root systems that can acquire most of the available soil moisture, resulting is less of this resource available for Scotch thistle seedlings.  
An important question of any herbicide treatment is, was I successful? Your level of success cannot be determined immediately because Scotch thistle reproduces only from seed and the seed is long-lived. For most infestations that have gone to seed at least once, repeated control treatments will be required to slowly deplete the seedbank. Cultural management approaches will also be needed to ensure that desired vegetation replaces the Scotch thistle plants that are killed.   
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