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SPECIES ACCOUNT FOR DALMATIAN TOADFLAX (LINARIA DALMATICA) 

1.0 BACKGROUND 

Dalmatian toadflax (Linaria dalmatica (L.) P. Mill.), a native to the Mediterranean region of Europe, 
was introduced as an ornamental, and was found in North America in 1894 (USDA 1999; Vujnovic and 
Wein 1997).  Since its arrival, Dalmatian toadflax has become naturalized in seven Canadian provinces 
and every state west of the 100th meridian except New Mexico (Vujnovic and Wein 1997).       

1.1 Taxonomic Overview 

Scientific Name 
Linaria dalmatica (L.) P. Mill.  
Synonyms:  L. genistifolia ssp. dalmatica (L.) Marie and Petitmengin,  

L. dalmatica ssp. dalmatica 

Family 
Scrophulariaceae 

Common Name(s)  
Dalmatian toadflax 

Broad-leaved toadflax 

Wild snapdragon 

2.0 DESCRIPTION 

The following description is modified from A Guide to Weeds BC (MAFF 2002).  

The bright yellow flowers of Dalmatian toadflax resemble snapdragons.  The flowers are borne in loose, 
elongate, terminal racemes (inflorescences with stalked flowers).  Seeds of Dalmatian toadflax are 
angular and slightly winged, and the fruits are egg-shaped capsules.  Leaves alternate along the stem and 
are generally clasping; leaves range from broad to ovate to ovate-lanceolate.  Dalmatian toadflax is 
distinguished from yellow toadflax in that the leaves are more rounded and broad.  Mature plants can 
reach over a metre in height (0.6 m to 1.2 m), and a single plant can have up to 25 flowering stems.  The 
main taproot may penetrate 0.9–1.2 m into the soil, and lateral roots can extend up to 3.7 m and can 
develop adventitious buds that may form independent plants.       

3.0 DISTRIBUTION 

3.1 North America 
Currently Dalmatian toadflax occurs in all but nine southwest states, Alaska, and Hawaii (USDA 1999).  
It occurs in seven Canadian provinces and one Canadian territory.  The heaviest infestations are found in 
northwestern US states, BC, and Alberta (Lajeunesse 1999).  This species has also been located in 
southeast Yukon (Alaska Natural Heritage Program 2005). 
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3.2 

3.3 

4.1 

4.2 

British Columbia 
Dalmatian toadflax occurs throughout the Okanagan, Similkameen, Thompson, East Kootenay, Cariboo, 
Skeena, and Boundary areas (Powell et al. 1994), and more recently in the Omineca.  It is regarded as a 
major concern in all of the province’s agricultural reporting regions except the Lower Mainland. 

Regional 
According to current IAPP inventory records (MOFR 2007), Dalmatian toadflax exists in 56 sites in the 
Prince George Timber Supply Area (PGTSA).  Field surveys suggest that at least three quarters (3/4) of 
the recorded sites are accurate.  Toadflax is of concern within the city limits of Prince George, where a 
large number of sites exist.  Also, there are heavy concentrations of the weed west of Fraser Lake and 
extending west along Hwy 16 W to Burns Lake.  The spread of toadflax can be attributed to its extensive 
seed production, and its presence along roadsides and in disturbed areas.   

4.0 PLANT CHARACTERISTICS  

Habitat 
Dalmatian toadflax grows in low- to mid-elevations throughout BC.  In the Interior region, Dalmatian 
toadflax grows along roadsides and in disturbed areas, gardens, cultivated fields, grasslands, and 
transitional forest-grassland (Powell et al. 1994).  It can adapt to a wide range of environmental 
conditions and is tolerant of low temperatures and coarse, textured soils (MAFF 2002).   

Considering current inventory (IAPP 2007) in the PGTSA, Dalmatian toadflax occurs primarily in the 
SBSmk1 BEC zone.  Field data suggest that slope and aspect do not influence Dalmatian toadflax site 
selection, and sites tend to be open and subject to full sunlight throughout the day.     

Dalmatian toadflax seedling recruitment is impacted directly by herbivory and competition (Grieshop 
and Nowierski 2002).  Competition with surrounding vegetation has a more significant impact on 
recruitment than herbivory which suggests that micro-site selection is very important to seedling growth.  
This is likely a result of toadflax’s ability to spread by underground vegetative growth and adventitious 
root buds (Grieshop and Nowierski 2002). 

Life Cycle 
The average life span of a Dalmatian toadflax plant is three years, and each year they emerge around 
mid-April to May, depending on geographic location (MAFF 2002).  Plants form a rosette their first year 
and they begin to form stems which emerge in autumn and produce ovate leaves. These stems are 
tolerant to freezing and develop into floral stems the following year (Robocker 1974). Dalmatian 
toadflax rarely flowers the first year of growth; floral stems normally develop after winter dormancy and 
emerge about the same time as new seedlings, producing 1-25 floral stems in mid-April to May. 
Dalmatian toadflax flowers from May to August (Ross 2006; MAFF 2002).   

Dalmatian toadflax seeds germinate in the spring. After germination, a primary stem emerges, which 
may be joined by one to three adventitious stems; both types of stems can produce flowers (Ross 2006).  
Germination in the fall is possibly limited by soil water content, or seed dormancy (Robocker 1974). 
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Dalmatian toadflax spreads by horizontal or creeping rootstocks and by seed.  Mature plants may 
produce half a million seeds annually (Morishita 1991; Robocker 1974).  Seeds mature from July to 
September, and primary seed dispersal is via wind while secondary seed dispersal is by way of animals.  
Deer, elk and birds eat and distribute seeds. The seeds may remain viable up to ten years in the soil 
(Morishita 1991; Robocker 1974).  

4.3 

5.1 

Impacts  
Dalmatian toadflax contains a glucoside, a quinoline alkaloid, and peganine, which make it toxic to 
livestock (Rees et al. 1996).  Using sheep to graze localized infestations can be effective, as they will 
browse on the young seedlings readily, and avoid the negative impacts of glucoside (Ogden and Renz 
2005).   

Because it is potentially toxic to cattle, Dalmatian toadflax is generally grazed less aggressively than 
surrounding vegetation, allowing it to more effectively exploit available nutrients.  This further displaces 
native vegetation, and enables toadflax to establish footholds in agricultural lands throughout the 
continent.   

Dalmatian toadflax has significant impacts on agriculture in North America.  It impacts the livestock 
industry by lowering yield and quality of forage, interfering with grazing, poisoning animals, increasing 
costs of managing and producing livestock, and reducing land value (Ross 2006).  Additionally, there 
are negative impacts to wildlife habitat and forage including depletion of soil and water resources, and 
reduction of plant and animal diversity (DiTomaso 2000). 

5.0 CONTROL 

Integrated Pest Management (IPM) is a decision-making process that includes identification and 
inventory of invasive plant populations, assessment of the risks they pose, development of well-
informed control decisions that use a combination of methods, and monitoring the success of treatments.  
Dalmatian toadflax is a prolific seed producer, has the ability to spread via adventitious root buds, and 
has a long-lived seed bank making this weed a strong competitor and colonizer.  The root network of 
Dalmatian toadflax also enables extensive population growth where the plant is already established.  A 
number of treatment options are available for controlling Dalmatian toadflax and balancing those 
treatment options is an important step in IPM.  Mechanical, chemical, and biological treatments are all 
successful in some capacity, but which method is best to use is dependent on site characteristics.  

Biological Treatments 
In 1994 there were five biological control agents in use in BC, three beetles (Brachypterolus pulicarius, 
Gymnaetron antirrhini, and Mecinus janthinus) and two moths (Calophasia lunula, Eteobalea 
intermediella).  In the 1990’s there were some additional control agents approved for use in North 
America.  Eteobalea serratella, a root boring moth, and Rhinusa linarie (formerly Gymnetron linariae), 
a root-galling weevil (Wilson et al. 2005).  They target vegetative structures, and have been fairly 
successful.  One control agent in particular, the weevil M. janthinus shows promise as a successful 
control agent in several areas of the province (MAFF 2002).  This agent was released and persists in 
several locations in the past two years in the PGTSA, and is available for further distribution.   
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5.2 

5.3 

Chemical Treatments 
Several broadleaf herbicides have some success in managing Dalmatian toadflax.  Picloram, and a 
mixture of picloram and 2,4-D amine applied in the fall, have been successful in controlling some 
patches of Dalmatian toadflax.  Additionally, two herbicides suppress the species: 2,4-D amine and 
dicamba.  In a US study, diclorprop was also effective at management (MAFF 2002).  Application of 
herbicides on Crown land must be carried out under the supervision of a certified pesticide applicator 
(Ministry of Environment 2007). Follow herbicide label guidelines.  The Environmental Protection 
Division of the BC Ministry of Environment administers the Integrated Pest Management Act and 
regulates the sale, use and handling of pesticides in the province. 

Mechanical Treatments 
Cutting plants reduces top growth and seed reproduction but is unlikely to kill the plant.  Handpulling 
Dalmatian toadflax before seed set each year can be an effective management method for new and small 
populations, especially if a seed bank has not yet developed (MAFF 2002), by preventing seed spread.  
However, handpulling promotes vegetative growth.  Cutting alone is ineffective, as plants vigorously 
resprout.  Cutting stalks late in the growing season, after flowering but before seed set, can prevent seed 
spread.  Sheep and goats can successfully be used for targeted grazing of Dalmatian toadflax.  Fire is 
ineffective as a tool for controlling Dalmatian toadflax as it does not impact the root network or the seed 
bank (Wilson et al. 2005).   
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