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Class A Noxious W
eed, Treatment Priority 1

General Description
Noxious erect winter annuals (sometimes biennials) 

with spiny, yellow-flowered heads, mostly to 2 m tall. Yellow 
starthistle was introduced from southern Europe. 

Seedlings

Cotyledons oblong to spatulate, base wedge shaped, 
tip +/- squared. First few leaves typically oblanceolate. 
Subsequent rosette leaves oblanceolate, entire to pinnate lobed. 
Terminal lobes largest. Later rosette leaves to 15 cm long. 
Hair characteristics are visible with 10 to 14x magnification. 
Cotyledons 6 to 9 mm long, 3 to 5 mm wide. Later rosette 
leaves typically deeply lobed +/- to midrib, appear ruffled. 
Surfaces +/- densely covered with fine cottony hairs that 
+/- stiff, thick hairs and leaf surfaces. Lobes mostly acute, 
with toothed to wavy margins. Terminal lobes +/- triangular 
to lanceolate. Leaves of rosettes under reduced light levels are 
larger and more erect. 

Mature Plants

Stems stiff, openly branched from near or above the 
base or sometimes not branched in very small plants. Stem 
leaves alternate, mostly linear or +/- narrowly oblong to 
oblanceolate. Margins smooth, toothed, or wavy. Leaf bases 
extend down the stems (decurrent) and give stems a winged 
appearance. Rosette leaves typically withered by flowering 
time. Largest stem wings typically to ~3 mm wide. Lower stem 
leaves sometimes +/- deeply pinnate lobed. Foliage grayish- to 
bluish-green, densely covered with fine white cottony hairs 
that +/- hide thick, stiff hairs and glands. 

Roots and Underground Structures

Taproots grow vigorously early in the season to 
soil depths of 1 m or more, giving plants access to deep soil 
moisture during the dry summer and early fall months. 

Flowers

Heads ovoid, spiny, solitary on stem tips, consist of 
numerous yellow disk flowers. Heads sometimes closely 2 

Yellow Starthistle 
[Centaurea solstitialis L.] Sunflower (Asteraceae) Family
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to 3 clustered in Malta starthistle. Vigorous individuals of Malta 
and yellow starthistle may develop flower heads in branch axils. 
Phyllaries palmately spined, with one long central spine and two or 
more pairs of short lateral spines. Insect pollinated. May-December. 
Corollas mostly 13 to 20 mm long. Involucre (phyllaries as a unit) 
~12-18 mm long. Phyllaries +/- dense to sparsely covered with 
cottony hairs or with patches at the spine bases. Central spine of 
main phyllaries 10 to 25 mm long, stout, yellowish to straw colored 
throughout. Lateral spines typically 2 to 3 pairs at the base of the 
central spine. Mostly self-incompatible. 

Fruit and Seeds

Achenes (seeds) +/- barrel shaped, +/- compressed, laterally 
notched at the base. Pappus bristles slender, stiff, unequal. Produces 
two types of achenes, both glabrous, ~2 to 3 mm long, with broad 
bases. Outer ring of achenes dull dark brown, often speckled with 
tan, lack pappus bristles, often remain in heads. Inner achenes glossy, 
gray or tan to mottled cream colored and tan, with slender white 
pappus bristles 2 to 5 mm long. 

Postsenescence Characteristics

Stems with old flower heads turn gray-brown and can remain 
intact for over a year. Plants usually senesce in late summer or fall. 
Heads shed the central spines, but tightly retain a ball of dense fuzzy 
gray hairs (chaff) on the receptacle. Often a dense layer of thatch 
develops on heavily infested sites. 

Habitat
Open, disturbed sites, grasslands, rangeland, open 

woodlands, fields, pastures, roadsides, waste places. Yellow also 
occurs in cultivated fields.

Propagation/Phenology
Reproduces by seed. Seeds fall near the parent plant or are 

dispersed to short distances with wind and to greater distances with 
human activities, animals, water, and soil movement. Most seeds 
germinate after the first fall rains. Plants exist as basal rosettes 
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through winter and early spring until flowering stems develop in late 
spring or early summer. Seed heads typically contain ~30 to 80 seeds. 
Large plants can produce nearly 75,000 seeds. Some seed is viable 
8 days after flower initiation. Seed germination is closely correlated 
with rainfall events. Light is required for seed germination. Seed can 
survive for up to 10 years in the field, depending on environmental 
conditions. Shaded conditions reduce flower production and root 
growth. In some areas, flowering plants may be found year-round in 
areas not exposed to severe frost. Photoperiod or a period of cool, 
moist conditions (vernalization) does not appear to influence time of 
flowering. Yellow starthistle litter appears to inhibit germination of 
its seeds, probably by blocking light penetration. 

Control Methods

Biological Chemical

Seedhead weevil 2,4-D, Chlorsulfuron, Clopyralid, 
Dicamba, Glyphosate, Imazapic, 
Imazapyr, Isoxaben, and 
Triclopyr

Cultural Mechanical

Maintain healthy stands of 
native vegetation, revegetation/
competitive planting, implement 
introduction and prevention 
measures

Repeated hand pulling or 
grubbing, mowing before 
flowering, grazing
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Squarrose Knapweed Flowerhead

©Photo Courtesy of Cindy Roche @ 
www.forestryimages.org

Squarrose Knapweed Mature and  
Immature Flowerheads

©Photo Courtesy of Steve Dewey, 
Utah State University @ www.
forestryimages.org

Squarrose Knapweed  
Immature Flowerheads

©Photo Courtesy of Staff CDFA, 
California Dept. of Food and 
Agriculture, Integrated Pest Control 
Branch, 2001 @ calphotos.berkeley.edu

Squarrose Knapweed Seedlings

©Photo Courtesy of Steve Dewey, 
Utah State University @ www.
forestryimages.org
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Class A Noxious W
eed, Treatment Priority 1

General Description
Noxious bushy weeds with spiny or comblike 

phyllaries and white, pink, or purple flowers. Plants exist 
as basal rosettes until erect, highly branched flowering 
stems are produced late spring/summer. Centaurea species 
produce allelopathic effects and are highly competitive with 
other plants, often displacing desired vegetation. Squarrose 
knapweed is a perennial, with a woody base, to 0.5 m tall. 
Introduced from Asia.

Seedlings

Cotyledons spatulate to oval. Rosette leaves pinnate 
divided.

Mature Plants

Upper stem leaves not winged. Foliage variously 
covered with short to medium interwoven gray hairs. Leaves 
alternate. Lower stem leaves deeply 1- or 2-pinnate lobed, ~10 
to 20 cm long. Squarrose knapweed upper leaves are entire, 
linear or bractlike, mostly lacking at flowering.

Roots and Underground Structures

Taproot stout.

Flowers

Flower heads consist of few to many fertile disc 
flowers interspersed with long bristles on the receptacle. 
Phyllaries overlapping in several rows, with tips variously 
spiny or comblike. Phyllary characteristics are important for 
species identification. Squarrose knapweed flowers June-
August. Flowers 4 to 8(10) per head, outer sterile. Corollas 
pink to pale purple, 7 to 9 mm long. Involucre 7 to 8 mm long. 
Main phyllaries pale green to straw colored, sometimes purple 
tinged, spine tipped. Central spine usually reflexed downward, 
to 3 mm long.

Squarrose Knapweed 
[Centaurea squarrosa Willd.] Sunflower (Asteraceae) 

Family
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Fruit and Seeds

Achenes (1-seeded fruit) oblong, 2.5 to 3.5 mm long, apex 
flattened, tapered to a rounded, laterally notched base. Pappus (when 
present) +/- whitish, composed of unequal, stiff, minutely barbed 
bristles or tiny, flat scales. Squarrose knapweed achenes pale brown, 
1 to 4 per head. Pappus bristles 2 to 2.5 mm long, or lacking.

Postsenescence Characteristics

Old flower stems can persist for an extended period after 
senescence. Phyllaries and achenes remaining on old stems can aid 
with species identification when plants are over wintering as rosettes.

Habitat
Fields, roadsides, disturbed open sites, grasslands, 

overgrazed rangelands, and logged areas. Plants seldom persist 
in shaded places and colonize most soil types with a disturbed A 
horizon. Squarrose knapweed often grows on degraded rangeland 
soils and is more adaptable to drought and cold temperatures than 
spotted and diffuse knapweed.

Propagation/Phenology
Reproduces by seeds, except where noted. These species 

have variable dispersal mechanisms described below. However, 
most seeds or seed heads of all Centaurea species fall near the 
parent plant, and some can disperse to greater distances with human 
activities, vehicles, heavy machinery, water, soil movement, and by 
clinging to shoes, clothing, and tires, and the feet, fur, or feathers of 
animals. Germination can occur over a broad range of environmental 
conditions. Seedling emergence is typically highest after the first 
fall rains. Mortality of seedlings that emerge in spring can be high 
when conditions become dry after emergence. Most seedlings 
emerge from seeds at or near the soil surface. Plants produce fewer 
viable seeds in dry years. Infestation density correlates with the 
age of the population and degree of disturbance. New rosettes may 
develop at ~3 cm intervals along lateral roots, expanding populations 
peripherally. About 2 to 3 weeks after maturity, drying phyllaries pop 
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seed heads open, ejecting seeds a short distance. Stems typically do 
not break off and tumble with the wind. Some seedlings can emerge 
from soil depths to 5 cm. Plants may produce up to 40,000 seeds per 
plant. Squarrose knapweed seeds disperse with the seed head as a 
unit from August through winter. Most seed germinates the first year, 
but buried seed can remain dormant for about 3 years.

Control Methods

Biological Chemical

Sulfur knapweed root moth 2,4-D, Clopyralid, Dicamba, 
Fluroxypyr, Glyphosate, 
Imazapyr, and Isoxaben

Cultural Mechanical

Maintain healthy stands of 
native vegetation, revegetation/
competitive planting, implement 
introduction and prevention 
measures

Repeated hand pulling or 
grubbing, mowing, disking prior 
to seed-set
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Sicilian Starthistle Flowerhead

©Photo Courtesy of T. Fuller, 
California Dept. of Food and 
Agriculture, Botany Laboratory, 2001 
@ calphotos.berkeley.edu

Sicilian Starthistle  
Flowerheads, Leaves and Stems

©Photo Courtesy of G.F. Hrusa, 
California Dept. of Food and 
Agriculture, Botany Laboratory, 2001 
@ calphotos.berkeley.edu

Sicilian Starthistle Basal Rosette

©Photo Courtesy of Staff CDFA, 
California Dept. of Food and 
Agriculture, Integrated Pest Control 
Branch, 2001 @ calphotos.berkeley.edu

Sicilian Starthistle Flowerheads

©Photo Courtesy of D. Dixon, 
California Dept. of Food and 
Agriculture, Integrated Pest Control 
Branch, 2001 @ calphotos.berkeley.edu
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Class A Noxious W
eed, Treatment Priority 1

General Description
Noxious erect winter annuals (sometimes biennials) 

with spiny yellow-flowered heads, mostly to 1 m tall. 
Introduced from southwestern Europe. 

Seedlings

Cotyledons oblong to spatulate, base wedge-shaped, 
tip +/- squared. First few leaves typically oblanceolate. 
Subsequent rosette leaves oblanceolate, entire to pinnate lobed. 
Terminal lobes largest. Later rosette leaves to 15 cm long. 
Hair characteristics are visible with 10 to 14x magnification. 
Rosette leaves broader and typically more shallowly lobed than 
those of yellow starthistle. Lateral lobes +/- acute. Terminal 
lobes +/- ovate, with broadly acute tips and finely toothed 
margins. Surfaces sparsely covered with stiff thick hairs. Fine 
cottony hairs and resinous dots lacking. 

Mature Plants

Stems stiff, openly branched from near or above the 
base or sometimes not branched in very small plants. Stem 
leaves alternate, mostly linear or +/- narrowly oblong to 
oblanceolate. Margins smooth, toothed, or wavy. Leaf bases 
extend down the stems (decurrent) and give stems a winged 
appearance. Rosette leaves typically withered by flowering 
time. Stem leaves toothed. Largest stem wings usually ~5 to 6 
mm wide. Foliage +/- yellowish green, sparsely covered with 
stiff hairs. 

Roots and Underground Structures

Taproots do not penetrate the soil as deeply as those of 
yellow starthistle. 

Flowers

Heads ovoid, spiny, solitary on stem tips, consist of 
numerous yellow disk flowers. May develop flower heads in 
branch axils. Phyllaries palmately spined, with one long central 
spine and two or more pairs of short lateral spines. Insect 
pollinated. May-July. Corollas usually 25 to 35 mm long, 

Sicilian Starthistle 
[Centaurea sulphurea Willd.] Sunflower (Asteraceae) 

Family
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paler than those of yellow starthistle. Involucre 12 to 30 mm long. 
Phyllaries glabrous. Central spine of main phyllaries 10 m to 25 mm 
long, stout, yellowish to straw colored near the tip, blackish to dark 
brown near the base. Lateral spines typically 3 to 5 pairs at the base 
of the central spine. 

Fruit and Seeds

Achenes (seeds) +/- barrel shaped, +/- compressed, laterally 
notched at the base. Pappus bristles slender, stiff, unequal. Achenes 
~5 to 8 mm long, glossy dark brown, often faintly streaked tan. 
Bases deeply notched, broad, hooklike. Pappus bristles dark brown 
to black, 6 to 7 mm long. 

Postsenescence Characteristics

Stems with old flower heads turn gray-brown and can 
remain intact for over a year. Plants often senesce earlier than yellow 
starthistle. Heads retain the central spines, and a large proportion 
retain the receptacle and dense, fuzzy gray hairs. 

Habitat
Open, disturbed sites, grasslands, rangeland, open 

woodlands, fields, pastures, roadsides, waste places. Yellow also 
occurs in cultivated fields.

Propagation/Phenology
Reproduces by seed. Seeds fall near the parent plant or are 

dispersed to short distances with wind and to greater distances with 
human activities, animals, water, and soil movement. Most seeds 
germinate after the first fall rains. Plants exist as basal rosettes 
through winter and early spring until flowering stems develop in 
late spring or early summer. The biology of this species is largely 
undocumented. Where species occur together, seedlings and rosettes 
of Sicilian starthistle often out-compete those of yellow starthistle. 
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Control Methods

Biological Chemical

Seedhead weevils 2,4-D, Clopyralid, Dicamba, 
Fluroxypyr, Glyphosate, Imazapyr, 
and Isoxaben

Cultural Mechanical

Maintain healthy stands of 
native vegetation, revegetation/
competitive planting, 
implement introduction and 
prevention measures

Repeated hand pulling or grubbing, 
mowing before flowering, grazing
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Rush Skeletonweed Flowerheads

©Photo Courtesy of Steve Dewey, 
Utah State University @ www.
forestryimages.org

Rush Skeletonweed Flowering Stem

©Photo Courtesy of Staff CDFA, 
California Dept. of Food and 
Agriculture, Integrated Pest Control 
Branch, 2001 @ calphotos.berkeley.edu

Rush Skeletonweed  
Flower, Stems and Leaves

©Photo Courtesy of Luigi Rignanese, 
2006 @ calphotos.berkeley.edu

Rush Skeletonweed Basal Rosette

©Photo Courtesy of Utah State 
University Archives, United States @ 
www.forestryimages.org
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Class A Noxious W
eed, Treatment Priority 1

General Description
Herbaceous perennial or biennial, with rigid, wiry 

flowering stems to 1 m tall, milky sap. Plants exist as basal 
rosettes until flowering stems develop at maturity and rosette 
leaves wither. Persistent flower stems can hinder harvest 
machinery. Several forms (biotypes) occur, differing in leaf 
width, branching pattern, and flowering time. Characteristics 
can vary between, but rarely within populations since all 
reproduction is by clones (vegetative and seed apomixis). 
Plants are highly competitive for water and nutrients. Rush 
skeletonweed is also a significant problem in several other 
countries, particularly Australia. Introduced from southern 
Europe.

Seedlings

Cotyledons spatulate to oval. First leaves elliptic with 
backward pointing teeth. Require a continuous moisture supply 
for up to 6 weeks to develop a persistent root system.

Mature Plants

Rosette leaves oblanceolate, 4 to 12 cm long, 1 to 5 
cm wide, prostrate, and typically lacking hairs. Margins often 
purple tinged and irregularly shallow lobed, with lobes often 
pointing backward toward the leaf base. Lobes opposite one 
another. Terminal lobe more or less sharp pointed. Rosettes 
produce one or more flowering stems with numerous branches. 
Upper stems mostly lack hairs, but typically have dense, 
bristly, downward pointing hairs at the base. Stem leaves often 
absent or bractlike, but when present resemble reduced rosette 
leaves.

Roots and Underground Structures

Taproot slender, deep, persistent, with short lateral 
branches along the length. Taproots become somewhat woody 
with age and can penetrate soil to depths of 2 to 3 m or more. 
Most lateral roots are short lived, non-woody, and less than 8 
cm long, but a few lateral roots near the surface can become 
rhizomelike and grow laterally for 15 to 20 cm before turning 
downward. Adventitious buds near the top of the taproot and 

Rush Skeletonweed 
[Chondrilla juncea L.] Sunflower (Asteraceae) Family
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on major lateral roots can produce new rosettes. Roots are easily 
fragmented, with pieces as small as 1 to 2 cm producing new rosettes 
from depths to 1 m.

Flowers

July until flowering stems killed by frost (fall or winter). 
Flower heads axillary or terminal, sessile or short stalked, and 
solitary or in interrupted spikelike clusters of 2 to 5. Each flower 
head consists of 7 to 12 bright yellow ligulate flowers, strap shaped 
with 5-lobed corollas 12 to 18 mm long, and phyllaries (bracts) 
cylindric as a unit and in two unequal rows, the outer much smaller 
than the inner. Receptacle lacks small bracts (chaff) among the 
flowers. Temperatures of at least 59 ºF are necessary to induce flower 
production.

Fruit and Seeds

Achene body oblong, tapered at both ends, lacking hairs, 
pale to dark brown, and 3 to 4 mm long, with many lengthwise ribs, 
pointed tubercles near the top, and to six small scales at the apex, 
surrounding the point of beak attachment. Beak slender, 5 to 6 mm 
long, not including the pappus which consists of many equal, fine, 
white bristles about 5 mm long.

Postsenescence Characteristics

Persistent rigid stems with clusters of flower head bracts 
(and sometimes seeds) on old stems distinguish rush skeletonweed 
from dandelion (Taraxacum officinale Wigg.) and weeds such as 
mustards (Brassica spp.) and radish (Raphanus spp.).

Habitat
Disturbed soils of roadsides, croplands, especially irrigated 

grain fields, semiarid pastures, rangelands, and residential properties. 
Grows best on well-drained, sandy or gravelly soils in climates with 
cool winters and hot, relatively dry summers without prolonged 
drought. Tolerates a wide variety of environmental conditions, 
including rainfall less than 250 mm to more than 1,200 mm, cold 
winter areas, and continental climates. Severe infestations are less 
common on heavy clay soils.
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Propagation/Phenology
Triploid. Reproduces only by clones produced vegetatively 

from adventitious buds on roots and asexually by apomictic seed. 
Seeds primarily disperse with wind, but also by water, animals, 
and human activity. Seeds can be highly viable, with ~90 percent 
germination the first year and are short lived under field conditions, 
to ~2 percent the third year but often less than 6 months. Seeds 
lack dormancy and can germinate within 24 hours under optimal 
conditions. Fresh seeds germinate without light and at a temperature 
range of 45 to 104 ºF (optimum 59 to 86 ºF). Seed germination and 
new bud growth begin in fall after first rains in mild winter areas or 
early spring in colder climates. Seedling emergence is reduced in 
water saturated or heavy clay soils and during drought conditions. 
First year plants on deep sandy soil can produce viable seed earlier. 
Can develop from rosette to seed maturity in 1 month. Flowering 
stems are produced in early summer. One plant can produce 15,000 
to 20,000 seeds per season.

Control Methods

Biological Chemical

Stem/leaf gall midge, 
Skeletonweed gall mite and 
Skeletonweed rust

2,4-D, Fluroxypyr, Glyphosate, 
Imazapic, Imazapyr, Isoxaben, 
and Triclopyr

Cultural Mechanical

Maintain healthy stands of 
native vegetation, revegetation/
competitive planting, implement 
introduction and prevention 
measures

None recommended
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Canada Thistle Mature  
and Immature Flowerheads

©Photo Courtesy of Mary Ellen (Mel) 
Harte @ www.forestryimages.org

Canada Thistle Mature  
and Immature Flowerheads

©Photo Courtesy of Mary Ellen (Mel) 
Harte @ www.forestryimages.org

Canada Thistle Plants

©Photo Courtesy of Peggy Greb, 
USDA Agricultural Research Service, 
United States @ www.forestryimages.
org

Canada Thistle Leaves

©Photo Courtesy of Mary Ellen (Mel) 
Harte @ www.forestryimages.org



53

Class A Noxious W
eed, Treatment Priority 1

General Description
Canada thistle is a dioecious, perennial forb (up to 1.5 

m tall). Canada thistle is a highly competitive noxious weed. It 
was introduced from Eurasia.

Seedlings

Shoots begin to emerge in the early spring when soil 
temperatures reach about 41 °F. Development of rosette leaves 
occurs first, followed by vertical elongation early summer.

Mature Plants

Its erect stem is highly branched above, green, and 
glaberescent to covered with dense cobweblike hairs. Canada 
thistle usually occurs in small to large patches with numerous 
individuals arising from horizontal, lateral roots bearing 
adventitious shoots. Leaves are simple and placed alternately 
on the stem. Lower cauline leaves are oblong to oblanceolate 
(5 to 18 cm long and 1.5 to 6 cm wide) and entire or shallowly 
to pinnately lobed. Each lobe has few to many spines (up to 
5 mm long). Both leaf surfaces may be glabrous, or the upper 
surface may be lightly pubescent while the lower surface is 
densely pubescent. Cauline leaves are reduced in size upward 
and less lobed. Leaves may have a petiole (up to 1 cm long) or 
be sessile, clasping, or short decurrent.

Roots and Underground Structures

Extensive rhizomes of Canada thistle make it unique 
among the thistles. Rhizomes develop at depths far below the 
zone of rhizome development for most species. Most rhizome 
development occurs in the first 75 cm of the soil, but they have 
been reported to occur nearly 7 m deep. Lateral root growth 
of up to 6 m in one growing season has been recorded. Root 
buds are produced on lateral roots at 6- to 12-cm intervals. 
With these closely placed buds, root fragments as small as 8 
mm in length and 3 to 6 mm thick have produced new shoots, 
and root fragments 13 cm in length nearly always produce new 
shoots. Root fragments can produce viable shoots in as few 
as 5 days. Root/shoot elongation increases with temperature 
and photoperiod. Elongation is greatest at 59 °F day/night 

Canada Thistle 
[Cirsium arvense L.] Sunflower (Asteraceae) Family
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temperatures, soil temperatures of 86 °F, and a photoperiod of 15 
hours. Root reserves are lowest just prior to flowering, and are the 
greatest in early fall when aboveground growth stops. 

Flowers

Flowering is generally from June to September when day 
length reaches 14 to 18 hours. Heads are numerous, and occur in 
terminal corymblike clusters. Each head is discoid and unisexual or 
incompletely dioecious. Pistillate flowers are 1 to 2 cm high and 0.5 
to 1 cm wide, and staminate flowers are somewhat shorter. Bracts 
are imbricate, in five to six rows, ovate to lanceolate (2 to 6 mm long 
and up to 1.2 mm wide), spine tipped with a spine up to 1 mm long, 
and glabrous to covered with a dense cobweblike hair. The corolla is 
tubular and pink or purple in color (occasionally white). Staminate 
corolla tubes are 12 to 14 mm long, and anthers are 3.5 to 4 mm long 
and occasionally have vestigial pistillate parts. Pistillate corollas are 
longer (19 to 24 mm long) and may have vestigial anthers. Achenes 
are light brown to straw colored (2 to 4 mm long and up to 1.5 mm 
wide). Each achene has a pappus of numerous white to grayish 
plumose bristles reaching up to 2.5 cm in length. 

Habitat
It grows in a wide variety of soils, including sand dunes, but 

it is most abundant in clayey soils. It can tolerate saline soils and wet 
or dry soils, but it grows best in dry soils. Also, Canada thistle does 
not readily tolerate water logged, poorly aerated soils. However, it 
may be found growing under these conditions in a lowered condition. 
It has a temperature tolerance of -31 to 104 °F.  Optimal annual 
precipitation is 400 to 750 mm.

Propagation/phenology
Canada thistle is incompletely dioecious, with the staminate 

and pistillate flowers usually borne on separate plants. Each plant 
produces from 30 to 100 heads in a season. One plant has the 
potential to produce up to 5,200 seeds in a season, but the average 
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seed production is about 1,500 seeds per plant. Seeds are dispersed 
primarily by wind. Seed size is variable averaging 650,000 to nearly 
1,500,000 per kg. Germination rates of between 50 and 95 percent 
have been observed. An average of 90 percent of the yearly seed 
production germinates within 1 year. Studies have shown that some 
seed can remain viable in the soil for up to 21 years and up to 4 
months in water. Germination is restricted with osmotic pressures 
above 0.5 megapascals. Optimal germination is between pH 5.8 and 
7.0. Each crop of seed produces a succession of seedlings. Some will 
germinate that fall and produce a rosette. These will then flower the 
next summer. Other seeds will not germinate until the next spring (or 
later) and may or may not flower that year.

Control Methods

Biological Chemical

Stem-boring beetle and Gallfly 2,4-D, Chlorsulfuron, 
Clopyralid, Dicamba, 
Fluroxypyr, Glyphosate, 
Imazapyr, Isoxaben, Metsulfuron 
methyl, Sethoxydim, 
Sulfometuron methyl, and 
Triclopyr

Cultural Mechanical

Maintain healthy stands of 
native vegetation, revegetation/
competitive planting for shade, 
implement introduction and 
prevention measures

Removing flowers to prevent 
seed production
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Teasel Flowerhead

©Photo Courtesy of Steve Dewey, 
Utah State University @ www.
forestryimages.org

Teasel Mature Flowerhead

©Photo Courtesy of Steve Dewey, 
Utah State University @ www.
forestryimages.org 

Teasel Basal Rosettes

©Photo Courtesy of Steve Dewey, 
Utah State University @ www.
forestryimages.org

Immature Teasel Plant

©Photo Courtesy of David Cappaert @ 
www.forestryimages.org
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Class A Noxious W
eed, Treatment Priority 1

General Description
Teasels are monocarpic perennials. The plant grows 

as a basal rosette for a minimum of 1 year, then sends up a 
tall, flowering stalk and dies after flowering. The rosette stage 
varies according to the amount of time needed to acquire 
enough resources for flowering to occur. Introduced from 
Europe.

Seedlings

During the rosette stage, leaves change from being 
somewhat ovoid in the younger stage to large, oblong, and 
quite hairy in the older stage. During the rosette phase, teasel 
develops a large taproot. 

Mature Plants

Flowering stems may reach 1.9 to 2.3 m in height. 
Flowering plants have large, oblong, opposite, sessile leaves 
that form cups (the cups may hold water) and are prickly, 
especially on the lower midrib. The leaves of cut-leaved 
teasel are broader and have feathering lobes. Stems are also 
prickly. Teasel’s unique inflorescence makes the plant readily 
identifiable when flowers or seed heads are present. 

Roots and Underground Structures

The taproot may be over .5 m in length and 2.5 cm in 
diameter at the crown.

Flowers

June through October. Flowers are small and packed 
in dense, oval-shaped heads. The flowers are subtended by 
stiff, spiny bracts that are located terminally on the flowering 
stems. Teasel usually has white flowers, while common teasel 
generally has purple flowers. 

Habitat
Teasel grows in open, sunny habitats that range 

from wet to dry levels. Optimal conditions seem to be mesic 
habitats. Roadsides and heavily disturbed areas are the most 

Teasel 
[Dipsacus fullonum L.] Teasel (Dipsacaceae) Family
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common habitats of teasel. Teasel sometimes occurs in high quality 
prairies, savannas, seeps, and sedge meadows.

Propagation/Phenology
A single teasel plant can produce over 2,000 seeds; up to 30 

to 80 percent of the seeds may germinate. Seeds may remain viable 
for at least 2 years. Seeds typically don’t disperse far; most seedlings 
will be located near the parent plant. Seeds may be water dispersed, 
which allows dispersal over longer distances. Immature seed heads 
of cut-leaved teasel are capable of producing viable seed.

Control Methods

Biological Chemical

None currently available 2,4-D, Chlorsulfuron, 
Glyphosate, Isoxaben, and 
Triclopyr

Cultural Mechanical

Maintain healthy stands of 
native vegetation, revegetation/
competitive planting, late spring 
burns, implement introduction 
and prevention measures

Repeated hand pulling or 
grubbing prior to seed-set
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Russian Olive Flowers and Foliage

©Photo Courtesy of Dave Powell, 
USDA Forest Service @ www.
forestryimages.org

Russian Olive Winter Bark

©Photo Courtesy of James H. Miller, 
USDA Forest Service @ www.
forestryimages.org

Russian Olive Flowers and Foliage

©Photo Courtesy of Paul Wray, 
Iowa State University @ www.
forestryimages.org

Russian Olive Fruit

©Photo Courtesy of Steve Dewey, 
Utah State University @ www.
forestryimages.org
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Class A Noxious W
eed, Treatment Priority 1

General Description
Russian olive is a small, usually thorny shrub or small 

tree that can grow to 9.6 m in height. Its stems, buds, and 
leaves have a dense covering of silvery to rusty scales. Leaves 
are egg or lance shaped, smooth margined, and alternate along 
the stem. At 3 years of age, plants begin to flower and fruit. 
Highly aromatic, creamy yellow flowers appear in June and 
July and are later replaced by clusters of abundant silvery fruit. 
Russian olive is native to Eurasia.

Ecological Threat
Russian olive can out-compete native vegetation, 

interfere with natural plant succession and nutrient cycling, 
and tax water reserves. Because Russian olive is capable 
of fixing nitrogen in its roots, it can grow on bare, mineral 
substrates and dominate riparian vegetation where overstory 
cottonwoods have died. Although Russian olive provides a 
plentiful source of edible fruit for birds, ecologists have found 
that bird species richness is actually higher in riparian areas 
dominated by native vegetation.

Habitat
Russian olive is found along streams, fields and 

open areas. Seedlings are tolerant of shade and it thrives in a 
variety of soil and moisture conditions, including bare mineral 
substrates.

Propagation/Phenology
Establishment and reproduction of Russian olive is 

primarily by seed, although some vegetative propagation also 
occurs. The fruit of Russian olive is a small cherry-like drupe 
that is readily eaten and disseminated by many species of 
birds.

Russian Olive 
[Elaeagnus angustifolia L.] Oleaster (Elaeagnaceae) Family
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Control Methods

Biological Chemical

None currently available Dicamba, Fluroxypyr, 
Glyphosate, Imazapic, Imazapyr, 
Isoxaben, Tebuthiuron, and 
Triclopyr

Cultural Mechanical

Maintain healthy stands of 
native vegetation, revegetation/
competitive planting, implement 
introduction and prevention 
measures

Repeated hand pulling or deep 
root grubbing prior to seed-set
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Leafy Spurge Flowers

©Photo Courtesy of Steve Dewey, 
Utah State University @ www.
forestryimages.org

Leafy Spurge Rhizomes with 
Characteristic Pink Nodes

©Photo Courtesy of Steve Dewey, 
Utah State University @ www.
forestryimages.org

Leafy Spurge Plant

©Photo Courtesy of Steve Dewey, 
Utah State University @ www.
forestryimages.org

Leafy Spurge Flowers

©Photo Courtesy of George Markham, 
USDA Forest Service @ www.
forestryimages.org
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Class A Noxious W
eed, Treatment Priority 1

General Description
Noxious perennials with milky white latex to 0.8 m 

tall. Introduced from southwestern Europe. Plants develop 
extensive creeping root systems and are highly variable. 
There are many regional biotypes, creating much taxonomic 
confusion.

Seedlings

Hypocotyl dull reddish brown at the soil line, pale 
green above. Outer root tissues becoming brown and corky at 
an early stage. Cotyledons linear to elliptic, 2 to 4 mm wide, 
4 to 19 mm long, becoming leaflike with age. Upper surface 
covered with white powdery granules. Lower surface pale 
and conspicuously veined. Seedling leaves similar in shape to 
mature leaves except smaller. First leaves opposite. Subsequent 
leaves alternate but close together so as to appear sub-opposite. 
Leaf pairs folded or rolled longitudinally in bud, with one leaf 
enclosing the other. Seedlings develop adventitious buds near 
the soil line at an early stage. Seedling descriptions for oblong 
and toothed spurges are unavailable.

Mature Plants

Stems +/- woody at the base. Leaves sessile, glabrous, 
mostly alternate (some may be opposite or whorled just below 
the inflorescence branches). Inflorescence bracts opposite, 
cordate to kidney shaped, sessile, glabrous, shorter and 
broader than leaves. Stipules absent. Stems erect, glabrous 
or hairy. Leaves linear to narrowly oblanceolate, 2 to 6 cm 
long, typically about 0.5 cm wide, and tips acute or rounded. 
Margins smooth. Bracts yellow green. 

Roots and Underground Structures

Develops an extensive system of vigorous, spreading, 
rhizomelike long horizontal roots, short horizontal feeder 
roots, and short and long vertical roots. Long horizontal 
roots and crowns produce many pink scaly buds from which 
new shoots can develop. Most root buds develop within 30 
cm of the soil surface, but a few can develop as deep as 300 
cm. Vertical roots can reach depths to 9 m. Under favorable 

Leafy Spurge 
[Euphorbia esula L.] Spurge (Euphorbiaceae) Family 
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conditions, root fragments as deep as 2.8 m can produce new shoots 
for up to 5 years. Long roots become corky and brown with age and 
can tolerate considerable periods of drought. The root system stores 
abundant food reserves, enabling roots to produce new shoots for many 
years under adverse conditions such as continual grazing or mowing. 

Flowers

Monoecious. Inflorescence umbellike at the stem tips, with 
the central inflorescences maturing first (cymelike). Each infloresence 
appears to consist of one flower, but is actually a cluster of reduced 
unisexual flowers (cyathium). A cyathium consists of several staminate 
(male) flowers, each reduced to one stamen, inserted on a glabrous 
bell-shaped hypanthium (receptacle extension) and one pistillate 
(female) flower situated above the staminate flowers on a stalk from the 
center of the hypanthium. Each pistillate flower has three styles fused 
together at the bases and branched at the tips and a 3-chambered ovary. 
The rim of the hypanthium has four flattened glands that lack petallike 
appendages. Insect pollinated. Leafy spurge flowers June-September. 
Cyathium 1.5 to 2.5 mm long. Glands two horned (crescent shaped), 
1.5 to 2 mm long. Style branches half the style length. Staminate 
flowers 11 to 21. 

Fruit and Seeds

Capsules round, 3-chambered, 3 to 5 mm long, smooth to 
granular with one yellow brown to gray or mottled, smooth seed per 
chamber. Seeds ovoid to oblong, round in cross-section, 2 to 3 mm 
long, and with a yellowish caruncle (small elaisome) near the end of 
attachment.

Postsenescence Characteristics

Leafy spurge shoots dieback with the onset of the cold season. 
Leaves often turn reddish just before dropping. About 42 days of 
chilling are required to release plants from post-senescent dormancy.

Habitat
Waste areas, disturbed sites, roadsides, fields, pastures, 

rangeland, alfalfa fields, and riparian areas. Plants tolerate subtropic to 
subarctic climates, xeric to mesic conditions and flooding for at least 4 
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to 5 months if shoots can grow above the water surface. Grows best 
on coarse-textured soils, although most soil types are tolerated.

Propagation/Phenology
Mature capsules of many spurges rupture and forcefully eject 

seeds some distance from the parent plant. Reproduces by seed and 
vegetatively from extensively creeping roots. Infestations are usually 
initiated by seed, but population expansion is mostly vegetative. 
Seeds mature about 30 days after the female flower appears. 
Mature capsules eject seeds to 5 m from the parent plant. Seeds can 
germinate soon after maturing and can float on water for several 
days, germinating on the surface. Most seeds germinate in early 
spring, but germination may occur throughout the growing season 
under favorable moisture conditions. A cold, moist stratification 
period followed by warmer temperatures increases germination of 
some biotypes. Seedling emergence is optimal at depths of 1.5 to 5 
cm, but can occur from depths to ~15 cm. Under field conditions, 
some seeds can remain viable for at least 8 years. Most seedlings do 
not flower the first season. Individual shoots typically produce ~10 
to 50 capsules. Flower production and shoot survival decrease with 
increasing shade. 

Control Methods

Biological Chemical

Flea beetles 2,4-D, Dicamba, Fluroxypyr, 
Glyphosate, Imazapic, and 
Isoxaben

Cultural Mechanical

Maintain healthy stands of 
native vegetation, revegetation/
competitive planting, grazing of 
goats and sheep, possibly fall 
burning, implement introduction 
prevention measures

Mowing or cutting before 
flowering, repeated hand 
pulling or grubbing of small 
infestations, to cut and dig 
out roots and eliminate seed 
production
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Black Henbane Flowers

©Photo Courtesy of Mary Ellen (Mel) 
Harte @ www.forestryimages.org

Black Henbane Flowers  
and Seed Capsules

©Photo Courtesy of Steve Dewey, 
Utah State University @ www.
forestryimages.org

Black Henbane Foliage

©Photo Courtesy of Mary Ellen (Mel) 
Harte @ www.forestryimages.org

Black Henbane Plant

©Photo Courtesy of Mary Ellen (Mel) 
Harte @ www.forestryimages.org
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Class A Noxious W
eed, Treatment Priority 1

General Description
Coarse, erect biennial or summer annual to 1 m tall. 

Foliage is covered with sticky glandular hairs and has a foul 
odor. All plant parts contain tropane alkaloids (hyoscyamine, 
hyoscine or scopolamine, atropine) and are toxic to humans 
and animals when ingested. Livestock rarely consume plants 
because of the unpleasant odor and bitter taste. Introduced into 
eastern North America from Eurasia as a medicinal herb.

Seedlings

Cotyledons lanceolate to oblong, 3 to 5 mm long, 1 
to 2 mm wide, with a few hairs on the basal margins. Lower 
midvein terminates with a gland. Stalk below the cotyledons 
(hypocotyl) short, visible above ground only at the earliest 
stage. Subsequent rosette leaves alternate, +/- oblong, often 
with petioles nearly as long as the blades. Margins entire to 
slightly wavy. Veins conspicuous, depressed on the upper 
surface, prominent below. Petioles and veins covered with long 
glandular hairs.

Mature Plants

Stems erect, leafy, branched (biennial form) or few 
branched (annual form), densely covered with long glandular 
hairs. Leaves alternate, gray green, covered with short 
glandular hairs, short stalked (lower) to sessile (upper), oblong 
to lanceolate, 5 to 20 cm long, coarsely toothed to acutely 
pinnate lobed, with conspicuous pale veins covered with long 
glandular hairs. Lower leaves short stalked, upper sessile.

Roots and Underground Structures

Taproot thick, fleshy.

Flowers

June-September. Racemes terminal, leafy, 1-sided, 
+/- coiled at the tips, with flowers solitary in leaf axils below. 
Petals fused, funnel shaped, unequally 5-lobed, oblique at the 
opening (limb), 2 to 3(4) cm long, pale (greenish) yellow with 
conspicuous purple veins and a purple throat. Sepals fused, 

Black Henbane 
[Hyoscyamus niger L.] Nightshade (Solonaceae) Family 
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urn shaped, 5-lobed, densely covered with long glandular hairs at the 
base, 1 to 1.5 cm long, enlarging to 2.5 to 3 cm long in fruit. Lobes 
acute, spreading, stiff. Stamens five (two short). Filaments hairy. 
Anthers purple. Annual plants often have paler flowers and bloom 
later than biennials.

Fruit and Seeds

Capsules ovoid, 0.8 to 1.5 cm long, 2-chambered, open by 
a thick lid at the top (circumcissle), loosely enclosed and concealed 
by a stiff, prominently veined calyx (sepals collectively). Seeds 
numerous, brown to gray, deeply pitted, flattened, ~1.5 mm long, 
variably shaped, oval to +/- square, contain a higher concentration of 
alkaloids than leaves or roots.

Habitat
Disturbed open sites, roadsides, fields, waste places, and 

abandoned gardens. Grows best in sandy or well-drained loam soils 
with moderate fertility. Does not tolerate waterlogged soils.

Propagation/Phenology
Reproduces by seed. Seeds that mature early in a season 

typically produce biennial plants. Seeds maturing late in a season 
often produce annual plants. Newly matured seeds germinate 
without light. Seeds that become dormant germinate best when 
exposed to light. Under field conditions, seed can remain viable for 
~4 years. Biennial seedlings require a cold, moist period to induce 
stem elongation and flowering. In colder, more northern regions the 
proportion of annual plants is higher than in more southern climes.
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Control Methods

Biological Chemical

None currently available Chlorsulfuron, Fluroxypyr, 
Glyphosate, and Isoxaben

Cultural Mechanical

Maintain healthy stand of 
native vegetation, revegetation/
competitive planting, implement 
introduction and prevention 
measures

Repeated hand pulling or 
grubbing of small infestations, 
to cut and dig out roots and 
eliminate seed production
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Dyers Woad Flowers

©Photo Courtesy of Steve Dewey, 
Utah State University @ www.
forestryimages.org

Dyers Woad Seeds

©Photo Courtesy of Steve Dewey, 
Utah State University @ www.
forestryimages.org

Dyers Woad Plant

©Photo Courtesy of Steve Dewey, 
Utah State University @ www.
forestryimages.org

Dyers Woad Basal Rosette

©Photo Courtesy of Steve Dewey, 
Utah State University @ www.
forestryimages.org
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Class A Noxious W
eed, Treatment Priority 1

General Description
Erect biennial, sometimes winter annual or short-lived 

perennial, to 1.2 m tall. Immature plants exist as basal rosettes 
until flowering stems develop at maturity. Plants are highly 
competitive and often grow in dense colonies. Dyers woad is 
primarily a noxious weed of rangeland, agronomic crops, and 
undisturbed natural areas in the intermountain west region 
of the northwestern U.S. Dyers woad was introduced from 
Europe.

Seedlings

Cotyledons ovate, glabrous, ~15 to 20 mm long. Tips 
+/- squared, often slightly indented. Bases +/- wedge shaped, 
tapering into a stalk ~5 to 12 mm long. First leaves alternate, 
elliptic to obovate with smooth margins, ~15 to 20 mm long, 
+/- rounded at the tip, sparsely covered with long hairs. Bases 
taper to a hairy stalk ~4 to 10 mm long. Subsequent few leaves 
resemble first leaves.

Mature Plants

Flowering stems typically several per rosette, gray 
to purplish, glabrous, typically branched near the top. Leaves 
+/- bluish green, often covered with a powdery white bloom 
(glaucous). Midveins conspicuously pale. Rosette leaves 
oblanceolate to elliptic, ~3 to 18 cm long, 1 to 4 cm wide, tips 
+/- rounded, bases gradually tapered to stalk ~1/2 to 3/4 the 
length of the blade, sparsely covered with simple long hairs, 
especially on veins. Margins weakly toothed to +/- wavy. Stem 
leaves alternate, sessile, broad to narrowly arrowhead shaped 
(sagittate) with smooth margins, sometimes broadest near the 
tip, clasping and lobed at the base, +/- glabrous.

Roots and Underground Structures

Taproots of rosette and mature plants penetrate the 
soil to an average depth of about 1 m. Most lateral root growth 
occurs in the top 30 cm of soil during the second year.

Dyers Woad 
[Isatis tinctoria L.] Mustard (Brassicaceae) Family 
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Flowers

April-June. Panicles of racemes +/- flat topped (corymblike) 
or umbrella shaped. Petals four, bright yellow, spoon shaped, ~3 to 4 
mm long. Sepals four, separate to base, shorter than petals. Stamens 
six, four long, two short. Insect or self-pollinated.

Fruit and Seeds

Fruit (silicles) pendant, black to blue or purplish black, 
flattened, oblong to oblanceolate, 8 to 18 mm long, 5 to 7 mm wide, 
longitudinally ridged at the center of each side, gradually tapered 
to a slender stalk. Stigma sessile. Fruit do not open, mostly contain 
one seed. Seeds oblong, +/- round in cross section, grooved into two 
unequal halves, dull yellowish to orangish brown, ~3 to 4 mm long.

Postsenescence Characteristics

Dried plants with a few fruit may persist well into winter.

Habitat
Disturbed and undisturbed sites, roadsides, railroad rights-

of-way, fields, pastures, grain and alfalfa fields, forest and rangeland. 
Often grows on dry, rocky or sandy soils.

Propagation/Phenology
Reproduces by seed. Most fruit fall near the parent plants, 

but some fruit disperse short distances with wind and to greater 
distances with water, soil movement, human activities, as a seed and 
hay contaminant, and possibly by clinging to the fur or feathers of 
animals. Seeds mature about 8 weeks after flower stem initiation. 
Fruit coats contain water-soluble inhibitors that prevent many 
seeds from germinating until leaching occurs and reduce seedling 
growth of Dyers woad and other species. Some seeds germinate 
in the presence of the inhibitor. Rupture of fruit coats increases 
germination. Seeds germinate in fall and early spring. At maturity, 
fall germinating plants typically produce more seeds than spring 
germinating plants. Seed longevity under field conditions has not 
been studied.
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Control Methods

Biological Chemical

Rust 2,4-D, Chlorsulfuron, and 
Metsulfuron methyl

Cultural Mechanical

Maintain healthy stands of 
native vegetation, revegetation/
competitive planting, implement 
introduction and prevention 
measures

Repeated hand pulling or 
grubbing of small infestations 
to cut and dig out roots and 
eliminate seed production



76

Dalmatian Toadflax Flowers

©Photo Courtesy of Utah State 
University Archives, Utah State 
University @ www.forestryimages.org

Dalmatian Toadflax Leaves

©Photo Courtesy of Linda Wilson, 
University of Idaho @ www.
forestryimages.org

Dalmatian Toadflax Plants

©Photo Courtesy of Utah State 
University Archives, Utah State 
University @ www.forestryimages.org Dalmatian Toadflax Plants

©Photo Courtesy of Staff CDFA 
California Dept. of Food and 
Agriculture, Botany Laboratory, 2001 
@ calphotos.berkeley.edu
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Class A Noxious W
eed, Treatment Priority 1

General Description
Herbaceous perennials, with creeping roots and showy 

yellow flowers, to 1.2 m tall. Plants are highly competitive 
for soil moisture with winter annuals and shallow-rooted 
perennials. Infestations often form large colonies, displacing 
desirable vegetation. On infested rangeland, livestock typically 
avoid grazing plants. Introduced from the Mediterranean 
region.

Seedlings

Compete poorly with established vegetation for soil 
moisture. Seedlings that have lost their cotyledons resemble 
new shoots from roots. Seedlings initially develop a taproot. 
No description of dalmatian toadflax is available. However, 
it is often unable to survive rapid or extreme temperature 
changes.

Mature Plants

Stems typically branched near the top. Leaves 
primarily alternate, but crowded and often appearing opposite 
or whorled, especially near the bases of stems. Leaf margins 
entire. Aboveground parts dieback to the ground in fall. 
Dalmatian toadflax stems erect, glabrous. Leaves sessile, 
ovate to lanceolate, 3 to 6 cm long, with pointed or long-
tapered tips, +/- clasping at the base, stiff, typically ascending, 
glabrous, usually bluish green and covered with a whitish film 
(glaucous). Generally more robust than yellow toadflax.

Roots and Underground Structures

Plants develop an extensive system of vertical and 
creeping lateral roots that produce new shoots. Root fragments 
can produce new plants. Roots can associate with vesicular-
arbuscular mycorrhizae. Dalmatian toadflax roots can penetrate 
soil to depths of 2 m or more. Lateral roots are typically 5 to 
20 cm below the soil surface and can extend outwards to 3.5 
m in all directions. Acclimated roots of yellow toadflax can 
survive temperatures as low as 5 ºF.

Dalmatian Toadflax 
[Linaria genistifolia (L.) Miller ssp. dalmatica (L.) Maire 

and Petitm.] Figwort (Scrophulariaceae) Family 
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Flowers

May-September. Flowers showy, yellow, snapdragonlike. 
Corolla 2-lipped, 5-lobed, with a long, +/- straight, downward 
pointing spur near the base of the lower corolla tube. Stamens four, 
in two pairs. Self-incompatible. Insect pollinated. Dalmatian toadflax 
racemes elongate, dense or open, erect or drooping at the tips. 
Corollas bright yellow, (2)3.5 to 5 cm long including spur. Throat 
and lower lip white or orange hairy. Flowers in bud often purplish at 
apex.

Fruit and Seeds

Capsules +/- round, 2-chambered, opening by irregular slits 
at the apex to release numerous black to brown seeds. Dalmatian 
toadflax capsules 3 to 7 mm long. Seeds pyramidlike, ridged, ~1.2 
mm long. Seed occasionally resembles that of yellow toadflax, 
possibly due to hybridization.

Postsenescence Characteristics

Stiff stems with attached seed capsules containing seed can 
remain erect for an extended period during the winter.

Habitat
Disturbed open sites, fields, pastures, degraded rangelands, 

roadsides, agronomic and perennial crops. Dalmatian toadflax 
tolerates a broad range of climatic conditions and soil types. 
Dalmatian toadflax grows best in cool, semiarid climates and dry, 
coarse soils at neutral to slightly alkaline pH.

Propagation/Phenology
Reproduces by seed and vegetatively from creeping lateral 

roots. Most seed falls near the parent plant. Some seed disperses 
short distances with wind and to greater distances with water, soil 
movement, and by clinging to the feet, fur or feathers of animals. 
Seed production and viability is highly variable, depending on 
out-crossing and presence of pollinators. Seeds germinate in spring 
and fall when conditions become favorable. Germination occurs on 
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the soil surface and to a depth of 3 cm. Plants can rapidly colonize 
a site by vegetative reproduction from creeping roots. Dalmatian 
and yellow toadflax can hybridize. Dalmatian toadflax plants with 
10 to 15 stems can produce up to 500,000 seeds, with an average 
of ~140 to 250 seeds per capsule. Seeds appear to require an after-
ripening period of ~1 to 2 months. Seeds produced early in a season 
have a longer dormant period than seeds produced later. Under 
field conditions, seed may remain viable for up to 10 years. Most 
seedlings emerge from within 5 mm of the soil surface. Germination 
is highest on open sites with compacted soils and little vegetation.

Control Methods

Biological Chemical

Toadflax moth 2,4-D, Chlorsulfuron, Dicamba, 
Fluroxypyr, Glyphosate, and 
Isoxaben

Cultural Mechanical

Maintain healthy stands of 
native vegetation, revegetation/
competitive planting, implement 
introduction prevention measures

Repeated hand pulling or 
grubbing of small infestations 
to cut and dig out roots and 
eliminate seed production
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Yellow Toadflax Flowers

©Photo Courtesy of Michael Shephard, 
USDA Forest Service @ www.
forestryimages.org

Yellow Toadflax Plants

©Photo Courtesy of Mary Ellen (Mel) 
Harte @ www.forestryimages.org

Yellow Toadflax  
Rhizomes and Sprouts

©Photo Courtesy of Steve Dewey, Utah 
State University @ www.forestryimages.
org

Yellow Toadflax Plants

©Photo Courtesy of Linda Wilson, 
University of Idaho @ www.
forestryimages.org
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Class A Noxious W
eed, Treatment Priority 1

General Description
Herbaceous perennials, with creeping roots and showy 

yellow flowers, to 1.2 m tall. Plants are highly competitive 
for soil moisture with winter annuals and shallow-rooted 
perennials. Infestations often form large colonies, displacing 
desirable vegetation. On infested rangeland, livestock typically 
avoid grazing plants. Yellow toadflax was reportedly first 
introduced to North America from Europe, by a man named 
Ranstead, who accompanied William Penn to present day 
Pennsylvania in the late 1600s. Yellow toadflax has since 
widely escaped cultivation. Yellow toadflax has been used 
medicinally and as a dye and can harbor cucumber mosaic and 
broad bean wilt viruses. Native to the Mediterranean region.

Seedlings

Compete poorly with established vegetation for soil 
moisture. Seedlings that have lost their cotyledons resemble 
new shoots from roots. Seedlings initially develop a taproot. 
Yellow toadflax cotyledons lanceolate, 4 to 10 mm long, pale 
green, with a slightly powdery film. 

Mature Plants

Stems typically branched near the top. Leaves 
primarily alternate, but crowded and often appearing opposite 
or whorled, especially near the bases of stems. Leaf margins 
entire. Aboveground parts dieback to the ground in fall. Yellow 
toadflax stems erect to ascending, usually less than 1 m tall, 
glabrous or glandular hairy near the top. Leaves +/- sessile, 
linear, 2.5 to 5 cm long, soft, mostly spreading to drooping, 
glabrous or sparsely covered with long, soft hairs. 

Roots and Underground Structures

Plants develop an extensive system of vertical 
and creeping lateral roots that produce new shoots. Root 
fragments can produce new plants. Roots can associate with 
vesicular-arbuscular mycorrhizae. Lateral roots are typically 

Yellow Toadflax 
[Linaria vulgaris Miller] Figwort (Scrophulariaceae) 

Family
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5 to 20 cm below the soil surface and can extend outward to 3.5 m 
in all directions. Acclimated roots of yellow toadflax can survive 
temperatures as low as 5 ºF.

Flowers

May-September. Flowers showy, yellow, snapdragonlike. 
Corolla 2-lipped, 5-lobed, with a long, +/- straight, downward 
pointing spur near the base of the lower corolla tube. Stamens four, 
in two pairs. Self-incompatible. Insect pollinated. Yellow toadflax 
racemes dense, erect, +/- glandular. Corolla bright yellow, sometimes 
whitish, 1.5 to 3.5 cm long including spur. Throat and lower lip 
orange-hairy. 

Fruit and Seeds

Capsules +/- round, 2-chambered, opening by irregular 
slits at the apex to release numerous black to brown seeds. Yellow 
toadflax capsules 9 to 12 mm long. Seeds flat, circular, with a papery 
wing, ~1.5 to 2 mm diameter. Without cross-pollination, only a few 
seeds develop. 

Postsenescence Characteristics

Stiff stems with attached seed capsules containing seed can 
remain erect for an extended period during the winter.

Habitat
Disturbed open sites, fields, pastures, degraded rangelands, 

roadsides, agronomic and perennial crops. Both species tolerate a 
broad range of climatic conditions and soil types. Yellow toadflax 
often infests moist, coarse soils and can tolerate subarctic conditions. 

Propagation/Phenology
Reproduces by seed and vegetatively from creeping lateral 

roots. Most seed falls near the parent plant. Some seed disperses 
short distances with wind and to greater distances with water, soil 
movement, and by clinging to the feet, fur or feathers of animals. 
Seed production and viability is highly variable, depending on 
out-crossing and presence of pollinators. Seeds germinate in spring 
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and fall when conditions become favorable. Germination occurs on 
the soil surface and to a depth of 3 cm. Plants can rapidly colonize 
a site by vegetative reproduction from creeping roots. Dalmatian 
and yellow toadflax can hybridize. Yellow toadflax average seed 
production is highly variable, from 10 to 110 seeds per capsule and 
1,500 to 30,000 seeds per plant. Intense competition with other 
plants appears to lower or prevent seed production. Seeds can float 
on water for extended periods and may remain viable for 8 years 
or more under field conditions. Most seeds are dormant at maturity. 
A cool, moist period breaks dormancy, and germination of these 
seeds does not require light. However, evidence suggests that light 
stimulates germination of seeds that have not had a cool, moist 
period. Under experimental conditions, root fragments from 3-week 
old seedlings developed new shoots. First year plants can produce 
~90 to 100 secondary shoots from roots and ~200 to 250 shoots by 
the second season. 

Control Methods

Biological Chemical

Toadflax flower feeding beetle 
and Toadflax capsule weevil

2,4-D, Dicamba, Fluroxypyr, 
Glyphosate, Isoxaben, and 
Metsulfuron methyl

Cultural Mechanical

Maintain healthy stands of 
native vegetation, revegetation/
competitive planting, implement 
introduction prevention measures

Repeated hand pulling or 
grubbing of small infestations 
to cut and dig out roots and 
eliminate seed production
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Purple Loosestrife Flowers

©Photo Courtesy of Norman E. Rees, 
USDA Agricultural Research Service 
@ www.forestryimages.org

Purple Loosestrife  
Flowering Inflorescence

©Photo Courtesy of Linda Wilson, 
University of Idaho @ www.
forestryimages.org

Purple Loosestrife Foliage (left)

©Photo Courtesy of Steve Dewey, Utah State 
University @ www.forestryimages.org

Purple Loosestrife Plants (above)

©Photo Courtesy of Linda Haugen, USDA 
Forest Service @ www.forestryimages.org
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Class A Noxious W
eed, Treatment Priority 1

Purple Loosestrife Foliage (left)

©Photo Courtesy of Steve Dewey, Utah State 
University @ www.forestryimages.org

General Description
Erect perennial with showy pinkish-purple flower 

spikes, to 2(3) m tall. A mature plant can develop into a large 
clump up to 1.5 m in diameter. Aboveground foliage usually 
dies during the cool season, and new shoots sprout from a 
broad woody crown in spring. Plants often form dense colonies 
that displace native vegetation and wildlife. Introduced from 
Eurasia.

Seedlings

Cotyledons ovate, 3 to 5 mm long, tips rounded, bases 
wedge shaped, glabrous, on petioles 1 to 2 mm long. Stalk 
below cotyledons (hypocotyl) often purplish dotted. First and 
subsequent few leaves opposite, 5 to 8 mm long, resemble 
cotyledons. 

Mature Plants

Stems simple or branched, sometimes +/- square or 
5-angled. Leaves sessile, margins smooth. Stipules lacking. 
Stems typically covered with short hairs. Leaves lanceolate, 5 
to 14 cm long, base slightly lobed (cordate), covered with short 
hairs or glabrous, mostly opposite or whorled. Upper leaves 
sometimes alternate. 

Roots and Underground Structures

Taprooted and/or with locally spreading roots. 
Spreading roots typically form an expanded crown to ~0.5 m 
in diameter. New shoots grow from the expanded crown in 
spring. Roots can associate with mycorrhizae. 

Flowers

June-September. Spikes showy, terminal, +/- dense, 
with 1 to 2 flowers per bract (reduced leaf) axil. Calyx tube 
(hypanthium) cylindrical, 4 to 6 mm long, longitudinally 8 to 
12 ribbed, with 4 to 6 triangular sepal lobes 0.5 to 1 mm long 
at the top and longer appendages in between. Petals 4 to 6(7). 
Ovary superior but appears inferior, surrounded by and not 

Purple Loosestrife
[Lythrum salicaria L.] Loosetrife (Lythraceae) Family 
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fused to calyx tube. Calyx tube appendages linear, 2 to 3 mm long. 
Bracts ovate, slightly pinched in at the tip (acuminate). Petals bright 
pinkish purple, 8 to 14 mm long, with +/- ruffled margins. Stamens 
+/- twelve. Flower types consist of three combinations of style and 
stamen length (heterostyly). Insect pollinated.

Fruit and Seeds

Capsules ~3 to 4 mm long. Seeds +/- narrowly ovoid to 
triangular, reddish-brown, surrounded by persistent calyx tube, open 
into halves at tip. Seeds numerous, flattened, sometimes 3-angled in 
cross-section, often concave on one side, 0.5 to 1 mm long.

Postsenescence Characteristics

Aboveground parts of purple loosestrife typically die in 
late fall. Senescing foliage often turns red. Dead brown stems often 
persist through winter, are oppositely branched, and may retain a few 
capsules.

Habitat
Perennial and seasonal wetlands, including marsh and pond 

edges, streambanks, canals, and ditches. Especially invasive on 
disturbed sites. Tolerates some shade and most soil types, including 
infertile soils. Grows best in slightly acid to neutral soils. Does not 
tolerate being submerged during the growing season.

Propagation/Phenology
Reproduces primarily by seed. Stem fragments can develop 

roots under favorable conditions. Seeds disperse with water, mud, 
human activities, and by clinging to feathers, fur, and feet of animals. 
A large plant can produce more than 2 million viable seeds in one 
season. Most seeds sink in water. Seeds typically germinate mid-
spring through early summer. Upon germination, seedlings float to 
the surface. Optimal temperature range for germination is between 
15 to 20 ºF. Light appears to increase germination. Seeds under cold, 
dry storage remain highly viable for at least 3 years, but longevity 
under field conditions is unknown. Seedlings can mature and flower 
within 8 to 10 weeks.


