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Introduction
Biological control, the use of natural enemies to control 
non-native pests, can be an effective tool in managing 
invasive plants. Non-native plants can become invasive 
because they lack the insects and diseases that control them 
in their native environments. Biological control reunites 
natural enemies, such as herbivores and pathogens, with 
their host (invasive plant) to reduce impacts caused by the 
pest. Frequently, this involves the use of specialized insects
 that were tested extensively for host specificity (safety) and 
efficacy. The goal of biological control is not to eradicate the 
invasive plant, but to reduce its impact to an acceptable level. 
The Minnesota Departments of Agriculture (MDA) and 
Natural Resources (DNR) have implemented successful 
biological control programs for leafy spurge, spotted 
knapweed, and purple loosestrife statewide. Development 
of new biological control efforts for garlic mustard and 
buckthorn are underway.

Biological control programs in Minnesota are cooperative. 
Multiple agencies, associations, institutions, and private 
landowners work together to accomplish goals. Lead 
agencies help to coordinate efforts, disseminate information, 
provide expertise, and collect data. The Minnesota 
Department of Agriculture (MDA) is the lead agency for leafy 
spurge and spotted knapweed biological control. 
The Department of Natural Resources (DNR) is the 
lead for purple loosestrife 
biological control and garlic 
mustard and buckthorn 
research initiatives.

A collaborative effort of the 
Minnesota Departments of Agriculture 
and Natural Resources
M.A. CHANDLER
Minnesota Department of Agriculture
St. Paul, MN 55101, USA

L.C. SKINNER
Minnesota Department of Natural Resources
St. Paul, MN 55155, USA

Adult spotted knapweed seedhead fly and galls Purple loosestrife leaf-eating beetle larvae

Minnesota Department of Natural ResourcesMinnesota Department of Agriculture

TargeT planT descripTion

Leafy spurge is a perennial plant from 
Europe and Asia that has greenish-yellow flower 
bracts and narrow leaves and reaches a height of about 
3-4 feet. Spurge reproduces by both seed and rhizome. In 
Minnesota, leafy spurge usually flowers between late May 
and early July, but some flowers can be seen throughout the 
summer. Native to Europe and Asia, leafy spurge is a 
“noxious weed” because of its ability to reproduce and 
spread quickly thus displacing desirable vegetation. 
In addition, leafy spurge is toxic to cattle so negatively 
impacts the economy of infested grazing lands.

Biological conTrol agenTs 

Species of Aphthona flea beetles are released to control 
spurge. One species, Aphthona lacertosa, is particularly 

effective against leafy spurge in 
Minnesota. Adult flea beetles feed on 
leafy spurge foliage. During the summer, 
females lay their eggs at the base of spurge 
plants. After the eggs hatch, the larvae 

move through the soil to the roots where 
they begin feeding. Larvae over winter in the 
roots and damage or kill the spurge plant. 

Adults emerge in the early summer to start the process again.

expecTaTions

Biological control of leafy spurge is successful at many sites 
statewide. Almost all counties in Minnesota participate in leafy 
spurge biological control. Control takes can take 3-10 years to 
achieve depending on the size of the site, density of spurge, and 
environmental factors. Often, small areas of control are seen 
before overall control is achieved.

spotted Knapweed, Centaurea biebersteinii synonym 
Centaurea stoebe ssp. micranthos
TargeT planT descripTion

Spotted knapweed is a biennial or short lived perennial 
native to Europe and Asia. It grows approximately 2-3 feet tall 
with gray-green hairy foliage and has pinkish purple flowers. 
It reproduces quickly by seed and produces a chemical that is 
toxic to other plants and allows spotted knapweed to displace 
desirable vegetation in habitats with dry, sandy soil.

Biological conTrol agenTs

In Minnesota, the predominant biological control 
agents used include seedhead flies, seedhead 
weevils, and root boring weevils. These three 

bioagents work in conjunction to control 
spotted knapweed. Seedhead flies are no 

longer actively collected and released in Minnesota be-
cause they are commonly recovered at infestations mak-
ing new releases unnecessary. Seedhead weevils and root 
boring weevils are collected from established sites and re-
leased at new sites.

Seedhead weevils, Larinus minutus and L. obtusus
Seedhead weevils work similarly to 
seedhead flies in that the eggs are 
laid on the seedhead and the 
larvae consume the developing 
spotted knapweed seed. Adult 
seedhead weevils overwin-
ter in the plant litter on the 
ground at the base of spotted 
knapweed plants. In the late spring
and early summer, adults emerge 
to feed on the foliage, mate and 
lay their eggs in the knapweed 
seedhead. The eggs hatch in 3 days 
and the larvae consume the material in the seedhead for about 
4 weeks. Then the adults pupate and emerge to feed on foliage 
before burrowing in their overwintering sites.

Root boring weevils, Cyphocleonus achates
Root boring weevils are highly effective biological control 
agents because they weaken or kill existing knapweed plants. 
From mid summer through early fall, adult females lay eggs on 
the soil surface at the base of knapweed plants. After hatching, 
the larvae burrow into the roots where they feed and develop 
over the winter, spring, and early 
summer. The developing larvae in 
the roots use precious plant resources 
and damage the roots. As a result, the 
plant is weakened or killed. Adults will 
emerge from the damaged roots in the 
mid to late summer to feed on the 
foliage, mate, and start the cycle again.

Seedhead flies, Urophora affinis and U. quadrifasiciata
Seedhead flies reduce spotted knapweed seed production so 
decrease knapweed spread and proliferation. Adult seedhead 
flies emerge in the spring, mate and lay their eggs in the 
developing spotted knapweed flowers. The eggs hatch in 
3-4 days and the larvae tunnel into the base of the seedhead. 
Larval feeding in the seedhead induces the formation of a gall. 

Most of the larvae will pupate and emerge the 
following spring. The result of larval feeding 

is that less seed is available to produce 
new knapweed plants.

expecTaTions

Many sites in Minnesota are considered controlled by 
spotted knapweed biological control. All of these sites 
utilize multiple bioagents in conjunction. Spotted knapweed 
biological control has proven a long term endeavor – up to a 
decade for large sites. The MDA is exploring methods to 
decrease the amount of time to achieve control.

leafy spurge, Euphorbia esula

www.mda.state.mn.us/weedcontrol
For more information on leafy spurge or spotted knapweed biological control, 
contact Monika Chandler (651) 201-6468 or Monika.Chandler@state.mn.us

purple loosestrife, Lythrum salicaria, 
L. virgatum, hybrids, and cultivars
TargeT planT descripTion
Purple loosestrife is a perennial plant native to Europe and 
Asia. The plant usually grows 4-6’ tall with lance-shaped 
leaves and spiked purple flowers. It produces copious amounts 
of seed and can also reproduce from stem and root fragments. 
Purple loosestrife can out-compete native vegetation and 
infests wetlands, streambanks, and wet ditches potentially 
resulting in harm to ecosystems and a reduction 
in biodiversity.

                          Biological conTrol agenTs
Galerucella pusilla and G. calmariensis are 

leaf-eating beetles which seriously 
affect growth and seed 
production by feeding on the 

leaves and new shoot growth of purple 
loosestrife plants. The two species share 

similar ecology and life history. Adults 
overwinter in the leaf litter and emerge in early 

spring synchronized with host plant phenology. 
Adults feed on young plant tissue causing a 

characteristic “shothole” defoliation pattern. Females lay eggs 
in batches of two to ten on leaves and stems from May to July. 
Larva feed on the foliage and strip the photosynthetic tissue 
off individual leaves creating a “window-pane” effect. Mature 
larvae pupate in the litter beneath the host plant. At high 
densities (greater than 2-3 larvae per centimeter of shoot), 
entire purple loosestrife populations can be defoliated. Several 
defoliations are needed to kill the plant. Adults are mobile and 
possess good host finding abilities. They spread several miles 
from their original release sites in a few years.

Releases of Galerucella spp. between 1992 and 2005 have 
established reproducing populations at more than 85% of the 
~300 sites visited. The leaf-feeding beetles disperse from
release sites and find new purple loosestrife infestations on 
their own. A recent study by the University of Minnesota and 
the DNR found the leaf-feeding beetles more than 12 miles 
away from where they were released on unmanaged purple 
loosestrife infestations.

expecTaTions
Biological control is now the main method used to 
manage purple loosestrife in Minnesota. Purple loosestrife 
leaf-eating beetles have been released on more than 800 of the 
2000 known purple loosestrife infestations in Minnesota. To 
date, many of the release sites are experiencing exceptional 
control by the purple loosestrife eating insects.

garlic MusTard, Alliaria petiolata
Development of biological control for garlic mustard began
in 1998 and is near completion. We are currently in the process 
of developing a petition in pursuit of a permit from the USDA 
for introduction of the first control agent. Our hope is to 
implement a national biological control effort against garlic 
mustard in the near future.

coMMon BucKThorn, Rhamnus cathartica 
and glossy BucKThorn, Frangula alnus 
synonyM Rhamnus frangula
A program was initiated in 2001 to develop biological 
control for buckthorn. Currently, the primary effort has been 
to survey for potential control agent in Europe and to identify 
the most promising candidates. Several more years for research 
are planned to complete host specificity testing of the potential 
control agents.

development of Two new Biological control programs

www.dnr.state.mn.us/ecological_services/invasives/index.html
For more information on purple loosestrife, garlic mustard, or buckthorn biological control, 
contact Luke Skinner (651) 259-5140 or Luke.Skinner@dnr.state.mn.us
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