
Botanophila seneciella is a biological control agent approved 
in North America for release against tansy ragwort. 
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DESCRIPTION
Eggs are small, oval-shaped, and off-white. Larvae (Fig. 1a)
can be up to 6 mm long. Pupal chambers are barrel-shaped 
and dark brown (Fig. 1b). Adults (Fig. 1c) resemble house 
flies with reddish eyes, dark bodies, and slightly clouded 
wings that extend beyond their body. They are up to 6 mm 
long. The abdomen of males is narrower than that of females. 
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RANKING SCIENTIFIC NAME COMMON NAME

Kingdom Animalia Animals

Phylum Arthropoda Arthropods

Class Insecta Insects

Order Diptera Flies

Family Anthomyiidae

Genus Botanophila

Species Botanophila seneciella  (Meade) Ragwort seedhead fly
Figure 1. Botanophila seneciella (a) larva; (b) pupae; (c) adult (a: © Malcolm Storey, www.
bioimages.org.uk)
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Figure 2. Schematic life cycles of Botanophila seneciella and tansy ragwort in North America. Bars indicate the approximate length of activity for each life stage; dates will vary depending on local 
conditions. Black bars represent the inactive and/or overwintering periods. There is typically one generation per year.
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LIFE CYCLE
Adults emerge in spring when tansy ragwort is in the rosette 
to late bolting stage (Fig. 2). Adults lay eggs in young flower 
buds in late spring and early summer. Hatching larvae burrow 
into flower buds and feed on developing seeds through three 
instars (one larva per seed head). Their feeding causes a 
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frothy spittle to form (Fig. 3b,c). Final-instar larvae exit seed 
heads in late summer, leaving behind characteristic exit holes 
(Fig. 3d). Pupae overwinter within loose soil or plant litter. 
There is one generation per year.

DAMAGE
Larvae may destroy some or all seeds within attacked seed 
heads (Fig. 3b). Seed consumption does not kill existing 
plants, but reduces seed production, which may help decrease 
the rate of spread of tansy ragwort populations. 

FIELD IDENTIFICATION
Seed heads attacked by Botanophila seneciella are easily 
identified—initially by a brown discoloration as florets die 
(Fig. 3a), later by the presence of frothy spittle (Fig. 3b,c), 
and still later by exit holes (Fig. 3d) after larvae have left 
to pupate in the soil. Three other tansy ragwort biocontrol 
agents are established in North America, but none feed 
entirely within seed heads as B. seneciella does. Cochylis 
atricapitana (established only in Canada) mines the stems 
and root crowns of tansy ragwort, causing stunting and 
sometimes plant death. Plants attacked by Longitarsus 
jacobaeae and Tyria jacobaeae exhibit characteristic shot-
hole feeding damage (Fig. 11a,b) and widespread defoliation 
(Fig. 15a,b), respectively. 

PREFERRED HABITAT
The ragwort seedhead fly does well in meadows and forest 
clearings. Where it is established in conjunction with Tyria 
jacobaeae, the ragwort seedhead fly is often restricted to 

Figure 4. Botanophila seneciella reported distribution in North America (Winston et al. 2021)

scattered tansy ragwort plants growing in habitats less 
suitable to the moth (e.g., shaded forests or narrow mountain 
valleys). This is because the ragwort seedhead fly only attacks 
flower buds, and attack by the cinnabar moth often reduces 
the number of tansy ragwort flower buds available.

HISTORY AND CURRENT STATUS
Botanophila seneciella is native to Europe and Asia. A 
population sourced from France was released in California, 
Oregon, and Washington, USA beginning in 1966; it 
subsequently spread to other northwestern states. After 
establishment, individuals collected in California were 
redistributed to British Columbia and Prince Edward Island, 
Canada beginning in 1968.   

Botanophila seneciella is presently established in four states 
in the western USA as well as in British Columbia (Fig. 4). 
Although it was originally documented as established in 
California, the release site was subsequently destroyed, and 
the fly has not been observed in numerous surveys since then. 
Elsewhere in the northwestern USA, the fly is moderately 
abundant. Infestation rates of up to 40% of available seed 
heads have been documented in small, isolated tansy ragwort 
populations, though 5–10% attack rates are more typical. 
Only early seed heads are utilized; later-developing seed heads 
generally escape attack. This species is susceptible to resource 
competition from Tyria jacobaeae, which also consumes tansy 
ragwort seed heads, as well as tansy ragwort mortality caused 
by Longitarsus jacobaeae. Consequently, though the ragwort 
seedhead fly is the most widely distributed, it is usually the 
least abundant and least effective of the ragwort biocontrol 
agents established in the USA. 

This fly is widely distributed in western Canada though its 
abundance is low. Populations are often restricted to small 

Figure 3. Botanophila seneciella-attacked seed heads have (a) brown florets at first; (b,c) and 
later a characteristic frothy spittle. Larvae leave behind (d) an exit hole when leaving the seed 
head to pupate in the soil. (a: Kasper Malmberg, iNaturalist.org CC BY 4.0; b,c: Jennifer Andreas, 
Washington State University Extension; d: Marianna Szűcs, Michigan State University)
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Cochylis atricapitana
Ragwort stem and crown-boring moth

RANKING SCIENTIFIC NAME COMMON NAME
Kingdom Animalia Animals

Phylum Arthropoda Arthropods

Class Insecta Insects

Order Lepidoptera Butterflies and moths

Family Tortricidae

Genus Cochylis

Species Cochylis atricapitana  (Stephens) Ragwort stem and crown-boring moth

Cochylis atricapitana is a biological control agent approved in 
Canada for release against tansy ragwort. This insect is not
approved as a biocontrol agent in the USA and has not
been intentionally released there.

CLASSIFICATION 

Figure 5. Cochylis atricapitana (a) larva; (b,c) adult (a: © Stéphane Claerebout, Plant Parasites of 
Europe CC BY-NC-SA 4.0; b,c: Francisbirlenbac, iNaturalist.org CC BY-NC 4.0)
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DESCRIPTION
Larvae are creamy white to tan (Fig. 5a) with large brown 
heads and can be up to 8 mm long. Pupae are yellowish-
brown, 7–8 mm long, and enclosed in a white cocoon. Adults 
are small and tent-winged with a wingspan of 7–16 mm (Fig. 
5b). The forewings have irregular brown marks flecked with 
black and gray on a white or yellowish-white background. 
Females are more pink than males. A tuft of dark-colored 
scales extends from behind the head (Fig. 5c).

LIFE CYCLE
There are 2–3 generations per year (Fig. 6). Adults emerge in 
late spring as tansy ragwort is bolting and lay eggs on tansy 
ragwort crowns or leaf undersides. Hatching larvae mine 
leaves and petioles while older larvae mine stems and root 
crowns. Mature larvae (fifth instars) pupate either in the 
stem or in surrounding plant litter. Emerging adults lay eggs 
in similar locations in mid- to late summer. Newly hatching 
larvae typically overwinter. Sometimes a third generation 
may emerge from eggs laid in autumn, and larvae overwinter 
in plant stems.

DAMAGE
Larval mining (Fig. 7a,b) suppresses flower formation, stunts 
plant growth, and may kill plants outright.

Figure 6. Schematic life cycles of Cochylis atricapitana and tansy ragwort in North America. Bars indicate the approximate length of activity for each life stage; dates will vary depending on local 
conditions. Black bars represent the inactive and/or overwintering periods. There are typically 2 generations per year but sometimes 3.
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relic populations of ragwort that are less desired by the other 
biocontrol agents. It is unable to control the weed alone, 
but it contributes to partial control in combination with 
Longitarsus jacobaeae and Cochylis atricapitana.

NONTARGET EFFECTS
None reported.

https://bugwoodcloud.org/resource/files/25373.pdf
https://bladmineerders.nl/parasites/animalia/arthropoda/insecta/lepidoptera/ditrysia/apoditrysia/tortricoidea/tortricidae/tortricinae/cochylini/cochylis/cochylis-atricapitana/
https://bladmineerders.nl/parasites/animalia/arthropoda/insecta/lepidoptera/ditrysia/apoditrysia/tortricoidea/tortricidae/tortricinae/cochylini/cochylis/cochylis-atricapitana/


4   Tansy Ragwort Biocontrol Agents: History and Ecology in North America

Figure 8. Cochylis atricapitana reported distribution in North America (Winston et al. 2021)

Longitarsus jacobaeae
Tansy ragwort flea beetle

Longitarsus jacobaeae is a biological control agent approved 
in North America for release against tansy ragwort. 

CLASSIFICATION

FIELD IDENTIFICATION
The most reliable means for confirming this moth’s presence 
is to dissect leaf petioles, plant stems, or the root crown for 
evidence of larval mining (Fig. 7a,b). Larvae of the tansy 
ragwort flea beetle (Longitarsus jacobaeae) also mine the 
root crown (Fig. 11a,b), but flea beetle larvae are much 
smaller than C. atricapitana larvae and also have brown head 
capsules (Fig. 9c). If flea beetles are present, the characteristic 
shot-hole feeding of adults (Fig. 11a,b) should be readily 
visible on tansy ragwort leaves. Two additional tansy ragwort 
biocontrol agents are established in North America, but both 
can be easily differentiated from C. atricapitana. Larvae of the 
cinnabar moth, Tyria jacobaeae (Fig. 13b,c), are conspicuous 
and colorful and cause pronounced defoliation of entire tansy 
ragwort plants (Fig. 15a,b); T. jacobaeae adults are black 
with bright red marks (Fig. 14e,f). Botanophila seneciella 
attacks only the seed heads of tansy ragwort, and their larvae 
produce a characteristic frothy spittle (Fig. 3b,c).

PREFERRED HABITAT
The ragwort stem and crown-boring moth is adapted to a 
wide variety of habitats where tansy ragwort grows, including 
high elevations and sites with early winters. To date, it is best 
established in mild coastal zones.

HISTORY AND CURRENT STATUS
Cochylis atricapitana is native to Europe and Asia. Individuals 
originally from Spain but sourced from biocontrol releases 
made in Australia were released in New Brunswick and Nova 
Scotia, Canada beginning in 1990 and in British Columbia 
in subsequent years. The moth is currently established 
in all three provinces (Fig. 8), though its abundance and 
impact in New Brunswick are presently unknown. In Nova 

RANKING SCIENTIFIC NAME COMMON NAME

Kingdom Animalia Animals

Phylum Arthropoda Arthropods

Class Insecta Insects

Order Coleoptera Beetles

Family Chrysomelidae Leaf beetles

Genus Longitarsus

Species Longitarsus jacobaeae  (Waterhouse) Tansy ragwort flea beetle

Figure 7. Cochylis atricapitana (a,b) larval feeding damage in a tansy ragwort stem (a,b: © 
Stéphane Claerebout, Plant Parasites of Europe CC BY-NC-SA 4.0)

a b Scotia, the moth readily established and dispersed widely, 
contributing to control of tansy ragwort within five years 
at some locations. The moth did not fare as well in western 
Canada where populations remain small and are restricted 
to coastal regions; introductions into interior climates of 
British Columbia failed to establish. Though the moth likely 
contributes to partial control of tansy ragwort in British 
Columbia, along with Longitarsus spp., a formal evaluation 
of its impact in that province is lacking. This species is not 
approved for release in the USA.

NONTARGET EFFECTS
None reported

https://bugwoodcloud.org/resource/files/25373.pdf
https://bladmineerders.nl/parasites/animalia/arthropoda/insecta/lepidoptera/ditrysia/apoditrysia/tortricoidea/tortricidae/tortricinae/cochylini/cochylis/cochylis-atricapitana/
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populations have also been observed in Montana, USA. Both 
strains are morphologically identical. Eggs are small (<1 mm 
diameter) and whitish-yellow, turning orange with maturity 
(Fig. 9a). Larvae are translucent yellow at first (Fig. 9b) but 
at maturity turn a creamy white with brown head capsules 
(Fig. 9c). Pupae are white and 2–4 mm long (Fig. 9d). Adults 
are golden brown and 2–4 mm  long (Fig. 9e). Although they 
have fully developed wings and are capable of flight, they 
more often walk or utilize their enlarged hind legs (Fig. 9f) 
to jump when disturbed. 

LIFE CYCLE
The two strains of L. jacobaeae established in North America 
differ genetically and in the timing of various stages in their 
life cycles (Fig. 10). Both strains have one generation per 
year, and larvae develop through three instars.

iTalian sTrain
At low elevations in the coastal Pacific Northwest, adult 
beetles emerge in late spring and feed briefly on tansy 
ragwort rosettes before entering aestivation (dormancy) 
for the summer. Adult beetles become active again and feed 
on tansy ragwort foliage in the cooler/wetter fall. After 2–3 
weeks of feeding, adults mate and females lay eggs around 
the bases of tansy ragwort rosettes, sometimes laying eggs 
until early spring. Larvae hatch a couple weeks after eggs 
are laid and mine the leaf petioles before moving to the root 
crown of rosettes, where they continue mining throughout 
winter and early spring. Later in spring, larvae leave root 
crowns to pupate in the soil. At high-elevation sites in the 
Intermountain West and the Cascade Mountains, Italian 
beetles have a shorter summer aestival period and faster 
larval development than low‐elevation populations, likely as 
an adaptation to the cooler conditions.

Figure 9. Longitarsus jacobaeae (a) eggs; (b) egg and hatching larva; (c) late-instar larva; (d) pupa; 
(e,f) adult (a,b: Ken Puliafico, Montana State University; c,e: Eric Coombs, Oregon Department of 
Agriculture; d: Laura Parsons, University of Idaho; f: Marianna Szűcs, Michigan State University)
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Figure 10. Schematic life cycles of tansy ragwort and two strains of Longitarsus jacobaeae established in North America. Bars indicate the approximate length of activity for each life stage; dates will 
vary depending on local conditions. Black bars represent the inactive and/or overwintering periods. There is typically one generation per year.
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DESCRIPTION
There are two strains of L. jacobaeae presently established 
in North America (Italian and Swiss), although hybrid 
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visible on tansy ragwort leaves. Two additional tansy ragwort 
biocontrol agents are established in North America, but both 
can be easily differentiated from L. jacobaeae. Larvae of the 
cinnabar moth, Tyria jacobaeae (Fig. 13b,c), are conspicuous 
and colorful and cause pronounced defoliation of entire 
tansy ragwort plants (Fig. 15a,b). Botanophila seneciella 
attacks only the seed heads of tansy ragwort, and their larvae 
produce a characteristic frothy spittle (Fig. 3b,c).

PREFERRED HABITAT
Both strains of this species do better in dense, unshaded 
tansy ragwort infestations. Flooding interferes with the larval 
and pupal stages of the beetle so tansy ragwort infestations 
in flood plains are less amenable to biological control by this 
agent. The Italian strain does well at low-elevation sites (at 
or below 1,300 ft or 400 m) with climates characterized by 
warm summers and mild, moist winters. However, some 
cold-adapted populations of the Italian strain have proven 
hardier and are able to survive at higher elevations (3,200–
5,200 ft or 1,000–1,600 m). The Swiss strain does well at 
elevations higher than 400 m (1,300 ft) characterized by 
warm summers and cold winters with hard frosts and snow 
cover. It may be found up to 5,500 ft (1,675 m).

HISTORY AND CURRENT STATUS
Longitarsus jacobaeae is native to Europe and Asia. A 
population sourced from Italy was released in the western  
USA beginning in 1968, where it established at low-
elevation coastal sites. A cold-adapted population of this 
strain was later found established at high-elevation sites in 
Oregon and was subsequently redistributed to Montana. A 
separate population sourced from Switzerland was released 
in California in 1969, but it failed to establish. A second 
Swiss strain was successfully introduced to other western 
states beginning in 2002 as part of an attempt to increase 
establishment in infestations with colder climates. 

In Canada, Italian beetles collected from the western USA 
were redistributed to British Columbia beginning in 1971. A 
small population from England was also released in British 
Columbia in 1972. These two different release populations 
were later not differentiated and redistributed (likely as a mix) 
throughout British Columbia and to other provinces. A strain 
from Switzerland was released in British Columbia in 1973 but 
failed to establish. The Swiss strain that successfully established 
in the USA in 2002 was redistributed to British Columbia in 
2011 in an attempt to increase efficacy in cold habitats.

In the USA, the Italian strain is established in high numbers 
at low-elevation coastal locations (Fig.  12a) characterized 
by warm, dry summers and mild, wet winters. There it has 
reduced tansy ragwort densities by over 90% at numerous 

Figure 11. Longitarsus jacobaeae (a,b) adult feeding damage; (c,d) larvae and larval feeding damage 
(a,b,c: Jeffrey Littlefield, Montana State University; d: Eric Coombs, Oregon Department of Agriculture)
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swiss sTrain
Adult beetles emerge in mid- to late summer and feed on 
tansy ragwort foliage for 2–3 weeks prior to laying eggs 
around the bases of rosettes. Egg laying may extend into early 
fall. Eggs overwinter, and larvae hatch in the spring. Larvae 
feed at first in tansy ragwort leaf petioles prior to moving 
into the root crown where they continue to mine. Pupation 
occurs in the soil in summer.

DAMAGE
Adult feeding results in characteristic shot-holes in leaves 
(typically on rosette leaves rather than those of bolting 
plants; Fig. 11a). This interferes with photosynthesis and 
plant metabolism and may decrease the size of tansy ragwort 
plants. When beetle populations are high and plants are 
water-stressed, adult feeding can cause plant death (Fig. 
11b), especially to seedlings and rosettes. The larval stage 
is generally the most destructive. Larval mining of the root 
crown (Fig. 11c,d) depletes energy reserves, can reduce plant 
reproductive output, or cause death (particularly to seedlings 
and small rosettes).

FIELD IDENTIFICATION
Larval mining is not readily visible unless tansy ragwort 
plants are pulled, and stems, roots, and root crowns are 
dissected (Fig. 11c,d). Larvae of the ragwort stem and 
crown-boring moth (Cochylis atricapitana) also mine the 
stems and root crown (Fig. 7), but C. atricapitana larvae 
are larger than L. jacobaeae larvae and also lack the brown 
head capsules. If flea beetles are present, the characteristic 
shot-hole feeding of adults (Fig. 11a,b) should be readily 
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Figure 12. Reported distribution of Longitarsus jacobaeae (a) Italian strain and (b) Swiss strain in 
North America (Winston et al. 2021)

a

b

sites and works well with the cinnabar moth, Tyria jacobaeae. 
Cold-adapted beetles of the Italian strain are established in 
low numbers at high-elevation sites at Mt. Hood, Oregon and 
in Montana where they have heavy impact. The Swiss strain 
(Fig. 12b) is better suited to climates where the Italian strain 
does poorly (inland, colder regions with heavy snowpack), and 
it has higher populations in Montana compared to Idaho. The 
Swiss strain has reduced tansy ragwort population densities 
by ~50% at many sites, and it also works well with Tyria 
jacobaeae. The Italian and Swiss strains are forming hybrids 
at some sites in Montana. There, hybrid populations are larger 
and cause increased mortality of larger tansy ragwort plants 
compared to populations made of pure strains.

In Canada, the Italian strain is abundant in cool coastal 
climates (Fig.  12a). Establishment failed or is very limited at 
interior sites. Where populations are large, the beetle controls 
tansy ragwort well in conjunction with other biocontrol 
agents. The Swiss strain has successfully established in British 
Columbia (Fig. 12b). Though more recently released, field 
data indicates a marked decline in tansy ragwort rosettes. 
Swiss flea beetle populations continue to increase at release 
sites, and redistributions have already occurred.

NONTARGET EFFECTS
None reported

Tyria jacobaeae
Cinnabar moth

Tyria jacobaeae is a biological control agent approved in 
North America for release against tansy ragwort. 

CLASSIFICATION 

RANKING SCIENTIFIC NAME COMMON NAME

Kingdom Animalia Animals

Phylum Arthropoda Arthropods

Class Insecta Insects

Order Lepidoptera Butterflies and moths

Family Erebidae Erebid moths

Genus Tyria

Species Tyria jacobaeae  (L.) Cinnabar moth

Figure 13. Tyria jacobaeae a. eggs; b: early-instar larvae; c: late-instar larvae; d: pupa; e,f: adult (a: 
Jeffrey Littlefield, Montana State University; b: Steven Schulting, iNaturalist.org CC BY-NC 4.0; c: 
Felix Riegel, iNaturalist.org CC BY-NC 4.0; d: © entomart, Wikipedia.org ; e: Mark Schwarzländer, 
University of Idaho; f: Paul Cools, iNaturalist.org CC BY-NC 4.0)
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https://bugwoodcloud.org/resource/files/25373.pdf
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DESCRIPTION
Eggs are small (1 mm in diameter) and bright yellow when 
new (Fig. 13a), but turn black with age. Larvae generally 
develop through six instars. First-instar larvae are light brown 
or orange, while third instars and later are banded orange 
and black; the  dark bands become more pronounced with 
age (Fig. 13b,c). Larvae are capable of sequestering alkaloids 
from their host for use as toxic defenses against birds and 
other animals. The conspicuous colors of cinnabar moth 
larvae serve as warnings to those potential predators. Mature 
larvae are up to 25 mm long. Pupae are a dark maroonish-
brown (Fig. 13d). Adults have black forewings with two red 
dots and red-lined borders, and hindwings are bright red 
(Fig. 13e,f). Wingspans may be up to 4 cm, and coloring 
often fades as moths age.

LIFE CYCLE
Adults emerge in late spring (Fig. 14), mate, and lay eggs 
in clusters on the undersides of tansy ragwort rosette leaves 
(Fig. 13a). Hatching larvae feed on the undersides of rosette 
leaves. As tansy ragwort bolts, later-instar larvae feed on stem 
leaves and developing buds, often in groups of 10–30 (Fig. 
15a). The sixth (final) instars leave plants in late summer, 
and pupae overwinter in loose soil or plant litter. There is 
one generation per year.

DAMAGE
Larvae may completely defoliate tansy ragwort plants (Fig. 
15a), leaving behind only bare stems (Fig. 15b). In milder 
climates, plants can recover. In colder, harsher climates, frost 
kills ragwort regrowth before plants can fully recover.

FIELD IDENTIFICATION
Tyria jacobaeae larvae are conspicuous and colorful (Fig. 
13a,b) and can cause pronounced defoliation of entire tansy 
ragwort plants (Fig. 15a,b). Adults of the ragwort flea beetle, 
Longitarsus jacobaeae, also feed on tansy ragwort leaves; 
however their attack results in characteristic shot-hole 
feeding patterns (Fig. 11a,b). Two additional tansy ragwort 
biocontrol agents are established in North America, but 
both can be easily differentiated from T. jacobaeae. The fly 
Botanophila seneciella attacks only the seed heads of tansy 
ragwort, and their larvae produce a characteristic frothy 
spittle (Fig. 3b,c). Larvae of the ragwort stem and crown-
boring moth (Cochylis atricapitana, established only in 
Canada) mine the stems and root crown (Fig. 7), and their 
adults are a mottled gray and white (Fig. 5b,c).  

PREFERRED HABITAT
The cinnabar moth does best in warm, sunny areas with 
dense tansy ragwort infestations. It is less successful in shady 
habitats, narrow canyons, saturated soils, locations with harsh 
winters and little protective snow cover, or over-grazed areas. 
Because pupae overwinter in shallow soil or plant litter, they 
are highly susceptible to trampling or predation by rodents 
or other insects.

HISTORY AND CURRENT STATUS
Tyria jacobaeae is native to Europe and Asia. Individuals 
sourced from France were released in California, USA in  
1959 and subsequently in other western states. In Canada, 
moths from Sweden were released in Nova Scotia in 1961, and 
moths established in the USA were redistributed to Prince 
Edward Island and British Columbia beginning in 1966; 
both introductions failed to establish. A third introduction 

Figure 14. Schematic life cycles of Tyria jacobaeae and tansy ragwort in North America. Bars indicate the approximate length of activity for each life stage; dates will vary depending on local conditions. 
Black bars represent the inactive and/or overwintering periods. There is typically one generation per year.
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Figure 15. Tyria jacobaeae (a) late-instar larvae feeding on tansy ragwort stems and buds; (b) 
feeding completely defoliated a large tansy ragwort plant (a: Mikkel 65, iNaturalist.org CC BY-NC 
4.0; b: Max Clark, iNaturalist.org CC BY-NC 4.0)
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using moths from Switzerland was made in British Columbia 
as well as eastern Canadian provinces beginning in 1962; this 
introduction successfully established.

The cinnabar moth is currently established in at least four 
western states and four provinces (Fig. 16), In the USA, 
high densities often completely defoliate plants. In mild 
regions, the weed often re-grows and recovers sufficiently to 
successfully overwinter and reproduce. In the colder, harsher 
Intermountain West, frost usually kills regrowth before plants 
fully recover, so the moth is more effective at reducing weed 
populations. Moth populations in mountain habitats have 
demonstrated rapid evolution, aiding their persistence in short 
growing seasons and increasing their effectiveness. In Canada, 
the moth’s overall impact is typically minimal. Its complete 
defoliation of tansy ragwort can lead to decreased winter 
survivorship and decreased seed production at some locations 
at some times; however, ragwort populations persist in all 
major infested areas despite even high cases of defoliation. 
Weather-induced fluctuations of the weed tend to control 
insect populations rather than the insect controlling the 
weed. Due to nontarget attack to related species (see next 
section), there are restrictions in place for redistributing 
this moth in the USA.

Figure 16. Reported distribution of Tyria jacobaeae in North America (Winston et al. 2021)

NONTARGET EFFECTS
In the USA, this moth has been documented attacking 
several other species within the same tribe, including weedy 
exotics, introduced ornamentals, as well as native species. 
Consequently, interstate transport is not permitted in the 
USA, and some states have prohibited its redistribution 
within their borders. Where this species is approved for 
redistribution in the western USA, it is imperative to 
refrain from making releases at sites where known related 
or susceptible species co-occur. 

UNAPPROVED BIOCONTROL AGENTS
Four accidentally introduced species are established on 
tansy ragwort in North America. The redistribution of 
these species to new areas is not permitted in the USA and 
not recommended in Canada. Care should be taken when 
transferring approved agents to ensure that these unapproved 
species are not also included in transferred material. 

Longitarsus spp.
(Coleoptera: Chrysomelidae)

DESCRIPTION AND LIFE CYCLE
The four accidental or adventive tansy ragwort flea beetles 
(L. flavicornis, L. ganglbaueri, L. gracilis, and L. succineus)
very closely resemble and are frequently mistaken for L. 
jacobaeae —especially L. flavicornis, which differs only in the 
size of the male genitalia. Though less is known about the 
biology of the latter three flea beetles, L. flavicornis is a highly 
studied and successful tansy ragwort biological control agent 
in Australia. It has one generation per year. Larvae mine the 
petioles, lower leaves, and then root crowns of tansy ragwort 
where they overwinter. Larvae develop through three instars. 
They are white with brown head capsules, and may be 1½–4 
mm long. Pupation occurs in the soil in late spring or early 
summer. Pupae are white and 2–4 mm long. Adults emerge 
in early summer, feed on tansy ragwort leaves, and lay small 
yellowish eggs (<1 mm diameter) at the base of ragwort 
rosettes in late summer. Adults are coppery brown and 
2½–3½ mm long (Fig. 17). They have fully developed wings 
and are capable of flight, though they more often utilize 
their enlarged hind legs to jump. Newly hatching larvae 
feed on tansy ragwort stems, root crowns, and roots where 
they overwinter; occasionally the egg stage overwinters in 
Canada.

Figure 17. Longitarsus flavicornis adult (Mark Schwarzländer, University of Idaho)



10   Tansy Ragwort Biocontrol Agents: History and Ecology in North America

HISTORY AND CURRENT STATUS
Since the 1970s, four species of Longitarsus have been 
observed in Canada as either adventive species or as 
successfully established populations after accidental 
introductions in contaminated releases of L. jacobaeae, likely 
from Europe. Longitarsus flavicornis was initially reported as 
established only on Vancouver Island, British Columbia in 
mixed populations with L. jacobaeae where it reportedly had 
limited impact on the weed. Additional evaluation is needed 
to confirm its continued presence. Longitarsus ganglbaueri 
is only present in limited numbers in Manitoba and Nova 
Scotia, but it has reportedly been documented at some 
point in the western USA where its current status remains 
unknown. Longitarsus gracilis was identified in Nova Scotia, 
most likely inadvertently introduced in mixed shipments 
of L. jacobaeae from Europe. What was believed to be a 
population of L. jacobaeae was redistributed from Nova 
Scotia to British Columbia in 2005. Subsequent monitoring 
of the British Columbia release site yielded only L. gracilis. 
Longitarsus succineus is established only in Newfoundland. 
The current impact of L. gracilis and L. succineus in Canada 
is unknown. These four flea beetles are not recommended 
for redistribution in Canada and are not permitted in the 
USA due to their broad host range. Care should be taken 
to ensure adults or eggs of these unapproved species are 
not accidentally collected. Check with your local biological 
control experts for help with identifying flea beetle species.

REFERENCES
Andreas, J.E., J. Milan, C. Randall, and J. Price. 2022. Biological 

Control. In: E. Peachey, Ed. Pacific Northwest Weed 
Management Handbook. Oregon State University, Corvallis, 
Oregon. pp. A1–A7. 

Biocontrol Agents and Host Plants in British Columbia. 2018. In: 
Invasive Plants with Biocontrol. British Columbia Ministry 
of Forests, Lands, and Natural Resource Operations. https://
www2.gov.bc.ca/gov/content/environment/plants-animals-
ecosystems/invasive-species/management/plants/biological-
control/biological-control-agents-host-plants?keyword=biolog
ical&keyword=control [Accessed 8 September 2020]. 

Brown, R.E. 1989. Biological control of tansy ragwort (Senecio 
jacobaea) in western Oregon, U.S.A., 1975–87. In: E.S. Delfosse, 
Ed. Proceedings VII International Symposium on the Biological 
Control of Weeds. Rome, Italy. pp. 299–305. 

Coombs, E.M., P.B. McEvoy, and G.M. Markin. 2004. Tansy 
ragwort, Senecio jacobaeae. In: Coombs, E.M., J.K. Clark, G.L. 
Piper, and A.F. Cofrancesco, Jr., Eds. Biological Control of 
Invasive Plants in the United States. Oregon State University 
Press, Corvallis. pp. 335–344.

De Clerck-Floate, R., U. Schaffner, and S. Turner. 2010. Request for 
renewal of permit to field release the Swiss biotype of Longitarsus 
jacobaeae (Coleoptera: Chrysomelidae) as a biological control 
agent for tansy ragwort, Jacobaea vulgaris (Compositae: 
Asteraceae) in Canada. CFIA Release Petition. 36 pp. 

De Clerck-Floate, R. and H. Cárcamo. 2011. Biocontrol arthropods: 
new denizens of Canada’s grassland agroecosystems. In: K.D. 
Floate, Ed. Arthropods of Canadian Grasslands: Inhabitants 
of a Changing Landscape. Vol. 2. Biological Survey of Canada, 
Ottawa. pp. 291–321. 

Dempster, J.P. 1982. The ecology of the cinnabar moth, Tyria 
jacobaeae L. (Lepidoptera, Arctiidae). Advances in Ecological 
Research 12: 1–36. 

Diehl, J.W. 1988. Feeding, colonization and impact of the cinnabar 
moth, Tyria jacobaeae, on Senecio triangularis, a novel, native 
host plant. M.S. Thesis, Oregon State University. 85 pp. 

Frick, K.E. 1969. Attempts to establish the ragwort seed fly in the 
United States. Journal of Economic Entomology 62: 1135–1138. 

Fuller, J.L. 2002. Assessing the safety of weed biological control: a 
case study of the cinnabar moth Tyria jacobaeae. M.S. Thesis, 
Oregon State University. 66 pp. 

Harris, P., A.T.S. Wilkinson, L.S. Thompson, and M. Neary. 1978. 
Interaction between the cinnabar moth, Tyria jacobaeae L. 
(Lep.: Arctiidae) and ragwort Senecio jacobaea L. (Compositae) 
in Canada. In: T.E. Freeman, Ed. Proceedings of the IV 
International Symposium on Biological Control of Weeds. 30 
August–2 September 1976, Gainesville, Florida, USA; University 
of Florida. pp. 174–180. 

James, R.R., P.B. McEvoy, and C.S. Cox. 1992. Combining the 
cinnabar moth (Tyria jacobaeae) and the ragwort flea beetle 
(Longitarsus jacobaeae) for control of ragwort (Senecio 
jacobaea): an experimental analysis. Journal of Applied Ecology 
29: 589–596. 

Markin, G.P. and J.L. Birdsall. 2001. Biological control of tansy 
ragwort in Montana: status of research as of December 2001 
(unpublished report). USFS Rocky Mountain Research Station, 
Bozeman, MT. 20 pp. 

Markin, G.P. and J.L. Littlefield. 2008. Biological control of tansy 
ragwort (Senecio jacobaeae L.) by the cinnabar moth, Tyria 
jacobaeae (CL) (Lepidoptera: Arctiidae), in the northern Rocky 
Mountains. In: M.H. Julien, R. Sforza, M.C. Bon, H.C. Evans, 
P.E. Hatcher, H.L. Hinz, and B.G. Rector, Eds. Proceedings 
of the XII International Symposium on Biological Control of 
Weeds. La Grande Motte, France. pp. 583–588. 

McEvoy, P.B., C. Cox, and E. Coombs. 1991. Successful biological 
control of ragwort, Senecio jacobaea, by introduced insects in 
Oregon. Ecological Applications 1: 430–442. 

McEvoy, P., L. Guergi, K. Lunde, M. Mattsson, and M. Rodman. 
2019. Rapid evolution in biological control: implications for 
safety and effectiveness. In: H.L. Hinz et al., Eds. Proceedings 
of the XV International Symposium on Biological Control of 
Weeds. 26–31 August 2018, Engelberg, Switzerland. pp. 156. 

McLaren, D.A. 1992. Observations on the life history and 
establishment of Cochylis atricapitana (Lep: Cochylidae), a 
moth used for biological control of Senecio jacobaea in Australia. 
Entomophaga 37: 641–648. 

Pemberton, R.W. and C.E. Turner. 1990. Biological control of 
Senecio jacobaea in northern California, an enduring success. 
Entomophaga 35: 71–77. 

Pitcairn, M.J. 2018. Weed biological control in California, USA: 
review of the past and prospects for the future. BioControl 63: 
349–359. 

https://www2.gov.bc.ca/gov/content/environment/plants-animals-ecosystems/invasive-species/management
https://www2.gov.bc.ca/gov/content/environment/plants-animals-ecosystems/invasive-species/management
https://www2.gov.bc.ca/gov/content/environment/plants-animals-ecosystems/invasive-species/management
https://www2.gov.bc.ca/gov/content/environment/plants-animals-ecosystems/invasive-species/management
https://www2.gov.bc.ca/gov/content/environment/plants-animals-ecosystems/invasive-species/management


In accordance with Federal civil rights law and U.S. Department of Agriculture (USDA) civil rights regulations and policies, the USDA, its Agencies, offices, and employees, and institutions 
participating in or administering USDA programs are prohibited from discriminating based on race, color, national origin, religion, sex, gender identity (including gender expression), sexual 
orientation, disability, age, marital status, family/parental status, income derived from a public assistance program, political beliefs, or reprisal or retaliation for prior civil rights activity, in any 
program or activity conducted or funded by USDA (not all bases apply to all programs). Remedies and complaint filing deadlines vary by program or incident.

Persons with disabilities who require alternative means of communication for program information (e.g., Braille, large print, audiotape, American Sign Language, etc.) should contact the 
responsible Agency or USDA’s TARGET Center at (202) 720-2600 (voice and TTY) or contact USDA through the Federal Relay Service at (800) 877-8339. Additionally, program information 
may be made available in languages other than English.

To file a program discrimination complaint, complete the USDA Program Discrimination Complaint Form, AD-3027, found online at http://www.ascr.usda.gov/complaint_filing_cust.html and at any 
USDA office or write a letter addressed to USDA and provide in the letter all of the information requested in the form. To request a copy of the complaint form, call (866) 632-9992. Submit your 
completed form or letter to USDA by: (1) mail: U.S. Department of Agriculture, Office of the Assistant Secretary for Civil Rights, 1400 Independence Avenue, SW, Washington, D.C. 20250-9410; (2) 
fax: (202) 690-7442; or (3) email:  program.intake@usda.gov.

USDA is an equal opportunity provider, employer, and lender.

BIOLOGICAL CONTROL OF WEEDSNAISMA-BCW-2022-21-TANSY RAGWORT-A

Szűcs, M., P.E. Salerno, B.J. Teller, U. Schaffner, J.L. Littlefield, and 
R.A. Hufbauer. 2019. The effects of agent hybridization on the 
efficacy of biological control of tansy ragwort at high elevations. 
Evolutionary Applications 12: 470–481. 

Szűcs, M., M. Schwarzländer, and J.F. Gaskin. 2011. Reevaluating 
establishment and potential hybridization of different biotypes 
of the biological control agent Longitarsus jacobaeae using 
molecular tools. Biological Control 58: 44–52. 

Turner, C.E. and P.B. McEvoy. 1995. Tansy Ragwort. In: J.R. 
Nechols, L.A. Andres, J.W. Beardsley, R.D. Goeden, and C.G. 
Jackson, Eds. Biological Control in the Western United States: 
Accomplishments and Benefits of Regional Research Project 
W-84, 1964–1989. Publication 3361. University of California, 
Division of Agriculture and Natural Resources, Oakland, 
California. pp. 264–269. 

Winston, R.L., C.B. Randall, J. Littlefield, M. Schwarzländer, J. 
Birdsall, and E.M. Coombs. 2011. Biology and Biological Control 
of Tansy Ragwort. FHTET-2011-02. USDA Forest Service, 
Forest Health Technology Enterprise Team, Morgantown, West 
Virginia. 122 pp. 

Winston R.L., M. Schwarzländer, H.L. Hinz, M.D. Day, M.J.W. 
Cock, and M.H. Julien, Eds. 2021. Biological Control of Weeds: 
A World Catalogue of Agents and Their Target Weeds. https://
www.ibiocontrol.org/catalog/ [Accessed 24 August 2021].

ACKNOWLEDGMENTS
The authors thank two anonymous reviewers for providing 
helpful comments on earlier versions of this publication. 
This fact sheet was produced by the North American Invasive 
Species Management Association (NAISMA) with financial 
support from USDA Forest Service. The layout was designed 
by Rachel Winston, MIA Consulting.

NAISMA is a network of professionals challenged by invasive 
species: land managers, water resource managers, state, 
regional, and federal agency directors and staff, researchers, 
and nonprofit organizations. NAISMA’s members are a 
diverse group of individuals and organizations who are 
involved in implementing invasive species management 
programs at all scales. Our mission is to support, promote, 
and empower invasive species prevention and management 
in North America. Our vision is to have North America’s 
lands and waters protected from invasive species. NAISMA’s 
programs aim to provide the support, training, and standards 
needed by the professional invasive species management 
community.

SUGGESTED CITATION
Szűcs, M., J. Littlefield, C.B. Randall, and J.E. Andreas. 2022. 

Tansy Ragwort Biocontrol Agents: History and Ecology in 
North America. In: R.L. Winston, Ed. Biological Control 
of Weeds in North America. North American Invasive 
Species Management Association, Milwaukee, WI. 
NAISMA-BCW-2022-21-TANSY RAGWORT-A. 

http://www.ascr.usda.gov/complaint_filing_cust.html
mailto:program.intake%40usda.gov?subject=
https://www.ibiocontrol.org/catalog/
https://www.ibiocontrol.org/catalog/

