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SPECIES ACCOUNT FOR SPOTTED KNAPWEED (CENTAUREA STOBE) 

1.0 BACKGROUND 

Spotted knapweed (Centaurea stobe, Syn: C. Maculosa), is a native of Europe, and was believed to have 
accidentally been introduced into North America in the 1890’s in alfalfa seed from Asia Minor (Maddox 
1979).  It was first collected in 1893 in Victoria, BC (Moore 1972).  Although first collections occurred 
on the west coast, the direction of spread implies that infestations spread in Washington State from the 
east, as spotted knapweed was abundant in Montana before dispersing to Washington (Mauer et al. 
1987).  In the United States (US) several million hectares of land are currently infested with knapweed.  
Harris and Cranston (1979) estimated that in western Canada 10.7 million hectares of land is vulnerable 
to the spread of spotted knapweed.   

1.1 Taxonomic Overview 

Scientific Name 
Centaurea stobe, (DC.); Synonym: C. biebersteinii, C. maculosa 

Family 
Asteraceae (Compositae) 

Common Name(s)  
Spotted Knapweed 

2.0 DESCRIPTION 

The following description is modified from Ministry of Agriculture, Food, and Fisheries (MAFF 2002), 
and Mauer et al. (1987). 

One to 20 spotted knapweed stems grow from a stout taproot.  The stems range in size from 30 cm to 
over 1 meter tall, and are more heavily branched in the upper half.  Seedlings form a rosette with narrow 
elongated leaves that are tapered on both ends; the leaves are often pinnately divided into lanceolate or 
linear lobes.  On mature plants large lower leaves reach 10 cm long and 3 cm wide with the widest 
portion being near the middle.  The upper stem leaves often lack obvious pinnate divisions, and are 
smaller and entire.  Pinkish purple flower heads are solitary on the terminal ends of stems.  The floral 
bracts are egg shaped and stiff; they are topped with a dark, ridged fringe that gives a spotted 
appearance.   The seeds of spotted knapweed are oval shaped; seeds are dark in colour and range from 
brown to black; pappus is whitish and persistent.   

3.0 DISTRIBUTION 

3.1 North America 
Spotted knapweed has been in North America since the late 1800s.  In 1988 spotted knapweed was 
reported to be infesting 1.5 million ha of land in the US (Mauer et al. 1987), and is now considered to be 
spread throughout the entire country (USDA 2007).  All Canadian provinces and most states west of 
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Ontario (4 provinces and 14 states) consider spotted knapweed an invasive species.  Many of these 
jurisdictions have legislation set in place to assist in managing the weed (Invaders Database System). 

3.2 

3.3 

4.1 

4.2 

British Columbia 
Spotted knapweed has infested many regions in BC.  It appears to have spread from the US at several 
locations in southern BC.  There are sites as far north as Highway 97 between Prince George and 
Mackenzie junction, and there are sites as far west as the Skeena-Stikine Region and east to the Robson 
Valley area.   

Regional 
Current IAPP inventory records (MOFR 2007) suggest that there are 128 spotted knapweed sites in the 
Prince George Timber Supply Area (PGTSA).  Larger infestations of spotted knapweed primarily occur 
west of Prince George, outside of the PGTSA.  However, there are isolated sites in all direction from 
Prince George, mainly within the Prince George Forest District.  In the Vanderhoof District there are 
known sites in the Clucultz Lake area, Dagil Pit Road, and Engen Raod.  In Fort St James, sites have 
been reported along the Teardrop Road and Arch Road.  There are relatively few spotted knapweed sites 
in this portion of the province.  Due to the infestation in other areas of the province, the ability of seeds 
to be transported easily and for long distances, and the invasive ecology of the species, spotted 
knapweed is a high concern.  Thorough control and persistent monitoring are required to prevent 
widespread infestation of this species that has occurred in the southern interior of the province.     

4.0   PLANT CHARACTERISTICS 

Habitat 
Spotted knapweed can be found at low- to mid-elevations in grasslands and dry open forests throughout 
the province.  Commonly this weed is found on roadsides, fields, and in disturbed areas.  This shade 
intolerant species will often inhabit well drained sites with coarse soils, and is a growing concern in the 
Kootenay, Okanagan, Thompson, Cariboo, Omineca, and Peace River agricultural reporting regions.   

Field work conducted in the PGTSA suggests that aspect and slope play little role in impacting spotted 
knapweed distribution.  Despite generally being shade intolerant, sites tended to occur in both open and 
shaded areas and a wide variety of soil types.  It does prefer more moist habitats than diffuse knapweed 
(C. diffusa), for example, areas with 30-50 cm of rainfall, but it can survive in extremely dry conditions 
(MAFF 2002).  Field data in the PGTSA suggested it occurs primarily in SBSwk biogeoclimatic zone.   

Prolific seed production and plumed seeds have enabled spotted knapweed to make use of any available 
vectors: the undercarriages of off-road and farm vehicles, livestock, wind, and wildlife for example.   

Life Cycle 
Spotted knapweed germinates in spring or autumn. Seedlings develop into rosettes that usually persist 
for one growing season while the plant develops a root system (FEIS 1996).  Plants usually bolt for the 
first time in the spring of the second growing season and bloom in late summer from August to 
September (MAFF 2002).  Individual flowers last 2–6 days (FEIS 1996).  
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Spotted knapweed seeds produce three different germination behaviours: dormant light-sensitive, 
dormant light-insensitive, and non-dormant (FEIS 1996).  As a result, spotted knapweed seeds germinate 
whenever moisture and temperature are suitable; light availability is often the dominant factor.  Both fall 
and spring seedling emergence is common (FEIS 1996). 

Spotted knapweed plants have been extremely successful at establishing and maintaining existing 
populations due to the large number of seeds they produce, the length of an individual plant’s life, the 
viability and the duration of the seed bank, and allelopathic properties.  They are self-fertile and are 
frequently cross-pollinated by insects.  One plant can produce up to 680 seeds (Watson and Renney 
1974), which can translate to 140,000 seeds/m2 (Rutledge and McLendon, undated).   

Spotted knapweed can live for 9 years, though older plants (>7 years of age) may have high incidence of 
root rot, indicating senescence (Boggs and Story 1987).  In addition to the longevity of mature plants, 
the seed bank can persist in dormancy for over 8 years (MAFF 2002).    

Spotted knapweed is known to contain high concentrations of cnicin, a phytotoxic compound believed to 
have some allelopathic properties (Locken and Kelsey 1987). 

4.3 Impacts 
In BC, according to the Ministry of Agriculture and Lands (MAL), at least 40,000 hectares of land are 
occupied by spotted knapweed.  According to Lacey et al. (1992), more than 1.8 million hectares were 
infested in Montana in the early 1990s.  This was, at the time, the largest infested area in one state or 
province.  During that same time frame, 10,777 hectares of spotted knapweed occurred in Washington 
(Roche and Roche 1988).   

Knapweed is capable of invading grassland sites to the exclusion of native vegetation, negatively 
impacting the surrounding ecosystem.  Because domestic animals and wildlife such as elk rely on native 
range grasses and forbs for up to 80 percent of their diet, knapweed encroachment can eliminate their 
forage base.  This could result in a significant decline in deer and elk habitat.  If spread to its ecological 
limit, knapweed could infest up to 8 to 10 million hectares (20 to 26 million acres) in western Canada 
(MAL 2007).  Once established, spotted knapweed is able to form monotypic stands because its age 
class hierarchy allows it to occupy several niches at once (Sheley et al. 1998). 

5.0 CONTROL 

A variety of treatment methods are available for spotted knapweed, but the best approaches to treatment 
are Integrated Pest Management (IPM) options.  Integrated Pest Management (IPM) is a decision-
making process that includes identification and inventory of invasive plant populations, assessment of 
the risks they pose, development of well-informed control decisions that use a combination of methods, 
and monitoring the success of treatments.  The most applicable treatment option is usually dictated by 
size and location of the infestation, and management goals of the specific site.  Cost also influences 
which control methods may be viable at a site.  Due to the resilience of the spotted knapweed, 
monitoring or control efforts must be maintained until the seed bank is depleted. 
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5.1 

5.2 

5.3 

Biological Control 
By 1995, eight different knapweed consuming insects, native to Eurasia, had been introduced to 
Montana, in an effort to control both spotted and diffuse knapweed (Lacey et al. 1992).  Currently there 
are four insects being actively used in BC to control spotted knapweed: Urophora sp., Metzneria 
paucipunctella, Agapeta zoegana, Cyphocleonus achates (MAL 2007).  These are a variety of flies, 
moths and a weevil; some of these insects target roots, and Urophora sp. are considered “seed-reducing 
flies” (MAL 2007).  Currently 12 biological control agents are established for spotted knapweed control 
(MOF 1994). 

Chemical Control 
There are several herbicides available for broadleaf weeds, which will help preserve grasses when 
applied at the recommended rates.  Lacey et al. (1992) suggests that active ingredients like picloram, 
clopyralid, 2,4-D amine, and dicamba are successful in controlling knapweed.  Picloram is the most 
effective herbicide for controlling both spotted and diffuse knapweed (Lacey et al. 1992).  However, it 
should not be used on coarse soils, and it may cause damage to other broadleaf plants in the nearby area.  
At the rosette stage of spotted knapweed all four of the aforementioned herbicides are successful.  
Application of herbicides on Crown land must be carried out under the supervision of a certified 
pesticide applicator (Ministry of Environment 2007). Follow herbicide label guidelines.  The 
Environmental Protection Division of the BC Ministry of Environment administers the Integrated Pest 
Management Act and regulates the sale, use and handling of pesticides in the province. 

Mechanical Control 
Spotted knapweed can be successfully handpulled in small infestations.  However, some portion of the 
root must be removed with the pulling, as the plant can re-grow from the root crown (Lacey et al. 1992).  
The most effective time to pull is when the ground is wet, and before the seeds are formed (Lacey et al. 
1992).  Removed plants must be disposed of carefully to ensure seeds are not being spread during the 
removal process. 

Mowing is another method of mechanical treatment that may be effective as it can decrease the number 
of seeds in a given year.  However, because rosettes evade mowing efforts, you may not impact the total 
number of plants (Lacey et al. 1992).   

Properly landscaping private land can help native vegetation outcompete knapweed by shading it out.  
This method can be used along roadsides as well by letting the nearby trees grow to a point where they 
are providing significant shade to infested areas (Lacey et al. 1992).  Fire provided little success as a 
control method over spotted knapweed (Lacey et al. 1992).   

Olson et al. (1997) found that sheep would graze on spotted knapweed rosettes and seedlings when 
associated grasses were dormant. Cows will graze spotted knapweed as well, but sheep and goats appear 
to be more effective as a control animal as they can be conditioned to consume knapweed (Whitney and 
Olson 2002). 
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