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WE ARE OKLAHOMA
for people of all ages.  It is designated to take 
the knowledge of the university to those persons 
who do not or cannot participate in the formal           
classroom instruction of the university.

• It utilizes research from university, government, 
and other sources to help people make their own 
decisions.

• More than a million volunteers help multiply the 
impact of the Extension professional staff.

• It dispenses no funds to the public.

• It is not a regulatory agency, but it does inform 
people of regulations and of their options in meet-
ing them.

• Local programs are developed and carried out in 
full recognition of national problems and goals.

• The Extension staff educates people through 
personal contacts, meetings, demonstrations, 
and the mass media.

• Extension has the built-in flexibility to adjust its 
programs and subject matter to meet new needs.  
Activities shift from year to year as citizen groups 
and Extension workers close to the problems 
advise changes.

The Cooperative Extension Service is the largest, 
most successful informal educational organization in 
the world. It is a nationwide system funded and guided 
by a partnership of federal, state, and local govern-
ments that delivers information to help people help 
themselves through the land-grant university system.

Extension carries out programs in the broad categories 
of  agriculture, natural resources and environment; 
family and consumer sciences; 4-H and other youth; 
and community resource development. Extension 
staff members live and work among the people they 
serve to help stimulate and educate Americans to 
plan ahead and cope with their problems.

Some characteristics of the Cooperative Extension  
system are:

•  The federal, state, and local governments       co-
operatively share in its financial support and 
program direction.

• It is administered by the land-grant university as 
designated by the state legislature through an 
Extension director.

• Extension programs are nonpolitical, objective, 
and research-based information.

• It provides practical, problem-oriented education 
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Figure 1.  Flower heads of the invasive thistles present in 
Oklahoma musk thistle (top left), bull thistle (top right), 
Canada thistle (bottom left) and Scotch thistle (bottom 
right).  Photo:  Steve Dewey, Utah State University, Bugwood.
org

History, Distribution and Identification
 Bull thistle (Cirsium vulgare) (Figure 2) has been present 
in Oklahoma for more than 40 years and occurs statewide. It 
rarely reaches infestation levels that justify treatment, probably 
because the insects that feed on native Circium spp. thistles 
also feed on bull thistle.
 Musk thistle (Carduus nutans) (Figure 3) was first 
documented in Payne County Oklahoma in 1944. Declared 
a noxious weed in Oklahoma in 1994, musk thistle is present 
in almost every county in the state.  Integrated control using 
timely herbicide applications and release of musk thistle 
weevils can provide satisfactory control.
 Scotch thistle (Onopordum acanthium) (Figure 4) De-
clared a noxious weed in Oklahoma, it first invaded Oklahoma 
from the west and has been found in Roger Mills, Custer, Love, 
Texas, Harper and Woodward counties.  It is more difficult to 
control than other invasive thistles.  

Figure 2. The leaf margins of a flowering bull thistle plant 
(a) are tipped with spines, and the stems have spiny wings. 
Bull thistle generally behaves as a biennial in Oklahoma, 
remaining in the rosette stage (b) for most of its life before 
bolting (c) The flower heads of bull thistle (Figure 1) are 
top-shaped and can be white to purple in color. Photos: 
Rob Routledge, Sault College, Bugwood.org; Loke T. Kok, 
Virginia Polytechnic Institute and State University, Bugwood.
org; Dave Powell, USDA Forest Service (retired), Bugwood.org
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no discrimination is intended and no endorsement by the Cooperative Extension Service is implied.
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 There are several other thistle species that occur in 
Oklahoma. Additionally, there are species that do not currently 
occur in Oklahoma, but should be of a concern to landowners. 
For information on their identification, see PSS-2776 “Thistles 
in Oklahoma and Their Identification”. 

Thistle Growth and Development
 Bull, musk and Scotch thistle grow as biennials in northern 
states, where they emerge in the spring, grow as a rosette 
(i.e. a vegetative stage) the first growing season, overwinter 
as rosettes, then bolt and produce seed in the second spring 
(Figure 5). In Oklahoma—when musk and Scotch thistles 
germinate in the fall—they behave as cool-season annuals 
(i.e., germinate in the fall, overwinter as a rosette, bolt and 
produce seed in the spring).

Figure 3. Musk thistle seedlings (a) can emerge in the 
fall and behave as an annual weed or in the spring and 
behave as a biennial weed. The rosette leaves of annual 
musk thistle plants (b) (i.e. emerging in the fall) are not as 
deeply lobed or spiny as the leaves of the biennial plants. 
Biennial musk thistle plants (c) can produce more than 
10,000 seeds per plant. The flower heads of musk thistle 
(Figure 1) are deep rose to purple and powder-puff shaped.  
Photos: Bruce Ackley, The Ohio State University, Bugwood.org; 
Loke T. Kok, Virginia Polytechnic Institute and State University, 
Bugwood.org; Tom A. Royer, Oklahoma State University

Figure 4. The leaves of seedling Scotch thistle (a) are 
densely covered with fine cotton-like hairs. During bolting 
(b) Scotch thistle leaves can grow to more than 12 inches 
in width before flowering (c). The reddish-purple flower 
head (Figure 1) is globe-shaped.  Photos: John M. Randall, 
The Nature Conservancy, Bugwood.org; Eric Coombs, Oregon 
Department of Agriculture, Bugwood.org; Steve Dewey, Utah 
State University, Bugwood.org
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Integrated Management of Thistles

Prevention
 These thistles spread by the movement of seed-con-
taminated hay and wind or water dispersion into uninfested 
areas (Figure 6). Preventing the spread of thistles requires 
cooperation among neighboring  landowners. Use feed and 
hay obtained from uninfested areas to avoid introduction into 
uninfested pastures. Do not allow any thistles to produce 
seed on or near your property. If thistles appear, immediately 
destroy them by cutting off their root system below ground or 
spraying them with herbicide before they produce seed. For 
established infestations, an integrated control program should 
be initiated. Remember, one plant can produce up to 10,000 
seeds and some seeds are viable for up to nine years.

Mechanical Control
 Mechanical control involves tillage and mowing of plants 
before they produce seed. Individual plants can be killed with 
a tillage implement, hoe or spade that cuts the thistles off be-
low the crown area. Mowing can prevent seed production, but 
when terminal heads start blooming, they should be mowed as 
close to the ground surface as possible. If the mowing height 
is too high, lower leaf axils could produce late-season blooms 
and seeds. Some flowers may still produce viable seed, even 
if they are mowed after they begin blooming.

Chemical Control in Pasture, Rangeland                  
and Roadsides 
 The best chemical control of musk thistles in Oklahoma 
has been with spring applications to rosette plants in March 

Figure 5. The life cycles of biennial and annual musk thistle and the rosette and head weevils.

Figure 6. The flowers of musk thistle mature over several 
weeks each summer. Thistle seeds are easily spread by 
the wind due to the pappus that is attached to each seed. 
Photo: Wikimedia Commons.
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ice chest. Do not use plastic cartons because they accumulate 
moisture, which can cause weevil mortality. Keep the wee-
vils cooled with ice or in a refrigerator until release. Weevils 
should be released as soon as possible (within 48 hours) so 
they do not deposit eggs in the storage containers. Release 
a minimum of 500 head weevils and/or 200 rosette weevils 
at each site, sprinkling 10 weevils over a single plant. When 
possible, place weevils in the upwind area of large pastures 
or fields. Adult weevils will move with prevailing winds through 
the entire thistle infestation. The head weevils will begin to lay 
eggs once deposited, but the rosette weevils will not lay their 
eggs until new musk thistle seedlings emerge in the fall.
 Studies show that releases are most successful in areas 
not mowed or sprayed and while thistles are in growth stages 
critical to the weevil life cycle, such as head development. When 
possible, release in areas free from livestock. Remember, it 
takes five to seven years for weevil populations to build enough 
numbers to control thistles. Oklahoma Cooperative Extension 
Service county offices hold one or more “weevil roundups” 
each year so participants can learn about musk thistle control 
and collect weevils. To learn more about any annual spring 
“weevil roundups” that occur in Oklahoma, contact the local 
county Extension office for additional information. 

Integrated Control of Musk Thistle  
 (Also see: L-308 Musk Thistle Management Action List)
 In areas that have a heavy infestation of musk thistles, 
the most economical (and effective) approach is to integrate 
various control options. A good integrated management ap-
proach would be:
 1. Release collected thistle weevils on thick stands of musk 

thistle along fence rows or on non-pasture areas. It is 
important to protect these areas by fencing, if necessary, 
to ensure maximum opportunity of a continued weevil 
population.

 2. Minimize seed production on infested pastures and on 
adjacent areas. Existing musk thistle seed in the pasture 
soil can continue to germinate for up to five years. Seed 
production can be stopped by selective mowing and spot 
treating with herbicides.

 3. Integrate chemical and biological control methods. 
Researchers in Missouri found that the best approach 
was to spray rosettes in the fall, then from mid-March to 
mid-April, let the head weevils disrupt seed development 
through June, then mow in mid-July after the larvae have 
pupated.

 4. Once the thistle population decreases, rely less on 
herbicides for controlling the thistles and more on the 
weevils. This will ensure the continual presence of weevil 
populations for future thistle flushes. Thereafter, only spot 
spray to control problem areas.

(Table 1). If 2,4-D  is used in the spring (1 to 2 quarts per acre), 
spray in March or early April before plants start bolting. Once 
plants begin bolting in April, they are more difficult to control. 
While 2,4-D is an inexpensive herbicide option, a second ap-
plication may be required for adequate musk thistle control.  
Do not apply more than 4 quarts per acre (4.0 pounds) 2,4-D 
per year in pasture and rangelands. Other herbicides such 
as Grazon P+D, GrazonNext® and Weedmaster® may offer a 
more efficient thistles control than 2, 4-D alone. Consult the 
E-832, OSU Extension Agents Handbook of Insect, Disease 



and Weed Control for a more comprehensive list of pasture 
and range herbicides and their control efficiency on thistles 
and other weeds.
  Escort®, Transline® and Vanquish® will control thistles at 
the rosette stage on roadsides. 
 Finally, all herbicide applications should be made with 
adequate soil moisture and when daytime air temperatures are 
above 60 F. Always read and follow the herbicide label and 
follow hay and grazing restrictions, if any. Even though bull 
thistle chemical control options are available, infestations are 
generally kept in check by biological pests of the thistles that 
are native to Oklahoma. Consult the local county Extension 
office for a more detailed herbicide recommendation (http://
countyext2.okstate.edu/front-page#D).

Biological Control of Musk Thistle
 Biological weed control uses natural enemies (plant 
pathogens, insects, or herbivores) to reduce weed populations 
in an infested area. Advantages of biological control include:  
1) low cost, 2) non-target organisms are unaffected, 3) adjoin-
ing infested areas will attract the control agent, 4) it requires 
little effort once established and 5) it can be used with other 
methods. Two biological control agents introduced for control 
of musk thistle are the thistle head weevil [Rhinocyllus conicus 
(Froelich)] and the rosette weevil [Trichosirocalus horridus 
(Panzer)].
 The thistle head weevil can reduce musk thistle popula-
tions by 90 to 95 percent in eight to 10 years after they have 
established. The thistle weevil larvae feed in the receptacle 
of developing flowers, which disrupts seed development and 
reduces the spread and proliferation of musk thistle. The thistle 
head weevils (Figure 7) overwinter as adults until early spring, 
when they feed on rosettes and mate. Female adult weevils 
can lay up to 100 eggs on the bracts of emerging flowers. The 
adult weevils then die. The eggs hatch in six to eight days, 
and the larvae feed on flower heads for 25 to 30 days before 
pupating in the flower head. After three to four weeks, adult 
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weevils emerge to seek overwintering sites, but these adults 
will not lay eggs until spring when thistles bolt.
 The rosette weevil can complement the work of the 
thistle head weevil by killing small musk thistles in the rosette 
growth stage. On larger plants, the rosette weevil disrupts 
apical dominance, resulting in shorter, multiple-stemmed 
and less competitive plants (Figure 8). The rosette weevil can 
overwinter as adults, eggs or larvae. A female begins laying 
up to 1,200 to 2,000 eggs on the midribs of leaves in late fall. 
They overwinter and resume laying eggs in the spring. Larvae 
hatch and feed in the center of a rosette, which can destroy 
the growing point. New adults emerge in early May, feed on 
plants and rest underground during the summer.  They emerge 
to mate and lay eggs in early autumn.

Collecting and Releasing Musk Thistle 
Weevils
 The Oklahoma Cooperative Extension Service and 
cooperating landowners began a program to release thistle 
head weevils in northeast Oklahoma in 1991. The weevils 
were gathered from established populations in Missouri.  They 
have been re-distributed during one or more “weevil roundups” 
that are held each year, where participants learn about musk 
thistle control and collect weevils for release (Figure 9). To 
date, more than 900,000 weevils have been collected and 
redistributed to 670 sites in Oklahoma. 
 Both head and rosette weevils should be collected after 
musk thistle plants have bolted 1 to 2 feet (about mid-May), 
on sunny days when weevils are active on the upper portions 
of the plant. Collect weevils by beating the upper portion of 
the plant with a dowel rod while holding a sweep-net beneath 
the plant. Tap on the net occasionally to keep weevils from 
escaping. After collection, separate the weevils from debris, 
spiders and other insects.
 Place 500 adult head weevils or 200 adult rosette weevils 
in cardboard containers with tight fitting lids and place in an 

Table 1  Herbicide recommendations for control of invasive thistles in Oklahoma. 

            Recommendations for controlling Thistlesc 
 
Herbicides labeleda Rate Expense Levelb Fall - rosette Spring - rosette 

Pasture and Range     
2,4-D Amine 1 to 2 quarts/acre $ M M 
GrazonNext®  1.2 to 2.1 pints/acre $$ B-M-S B-M-S
Grazon P+D 2 to 4 pints/acre $$$ B-M-S B-M-S 
Weedmaster® 1.5 to 2 pints/acre $$ B-M B-M 

Roadsides     
Escort® 1 oz./acre $$$$  S 
Transline® 0.7 to 1.4 pt./acre $$$$  M 
Vanquish® 1 to 2 pt./acre $$$$  S 

a  2,4-D, GrazonNext®, Grazon P+D and Weedmaster® are labeled for pastures and rangelands. Escort®, Transline® and Vanquish® are labeled 
for non-cropland. Grazon P+D is a restricted use pesticide. Read labels for specific information and guidelines prior to using the product.

b  Check your dealer for updated prices.
c  Control includes killing the actively growing plant and preventing it from producing seed. Best results are obtained with spring applications, so 

that fall and spring emerging seedlings are actively growing at the time of treatment. B = bull thistle, M = musk thistle and S = Scotch thistle.

Figure 7. The thistle head weevil (a) is larger than the 
rosette weevil (See Figure 8a). The head weevil lays eggs 
on bracts of newly emerged flower heads (b). When the 
eggs hatch, the larvae make their way to the young seed 
of the head, where they feed on and destroy musk thistle 
seed (c). Photos: Tom A. Royer, Oklahoma State University; 
Loke T. Kok, Virginia Polytechnic Institute and State University, 
Bugwood.org; Oklahoma State University

Figure 8. The rosette weevil (a) is smaller than the head 
weevil (See Figure 7a). Feeding of the rosette weevil can 
lead to less competitive, multiple-stemmed plants that 
produce fewer seed, or even destruction of the musk thistle 
growing point (b). Photos: Eric Coombs, Oregon Department 
of Agriculture, Bugwood.org; Loke T. Kok, Virginia Polytechnic 
Institute and State University, Bugwood.org
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Figure 9. Musk thistle “weevil roundups” are conducted 
during spring when weevils are active. Photo: Tom A. Royer, 
Oklahoma State University.


