New Hope for Sustainable Control of Russian knapweed in North America
In 2008 and 2019, USDA-APHIS (US Department of Agriculture – Animal and Plant Health Inspection Service) and the Canadian Food Inspection Agency (CFIA) approved field release of two biological control agents against Russian knapweed (Acroptilon repens): the gall wasp Aulacidea acroptilonica and the gall midge Jaapiella ivannikovi. Both agents have since been released and successfully established in North America, raising hope that the dominance of Russian knapweed, which has been crowding out North America’s native plants for the past 100 years, will be soon reduced and its further spread slowed down or even stopped.
Mistakenly introduced to North America from Asia in the late nineteenth century, Russian knapweed has since spread across 45 states in the USA and is also considered noxious in Alberta, Canada. It propagates by vegetative and sexual means. North American populations produce about four times more seeds than those in the native range1, a difference at least partly due to significant herbivore pressure on seed output in the native range. While recruitment of seedlings within established A. repens patches is rare, it is the most important mechanism by which new sites are colonized within the invaded range. Viable seeds are a common occurrence in the faeces of cattle and wildlife which, according to Ron Lang (USDA-APHIS) appear to play an important role in spreading A. repens. Moreover, despite the fact that an earlier paper claiming to have identified a secondary metabolite in Russian knapweed with allelopathic properties was retracted, there is growing ecological evidence that many North American plants are poorly adapted to Russian knapweed. For example, Ni and co-authors2 reported that when they grew North American and European plant species together with Russian knapweed in pots, they found that the North American plants produced only 8–40% of the biomass compared to when growing alone. The impact of Russian knapweed on European plants was significantly smaller than that on North American plant species.
Since large-scale chemical control is detrimental to the environment and uneconomic on low-value land, first attempts to control this invasive species by biological means were made in the 1970s. The first agent released against Russian knapweed was the nematode Subanguinea picridis. Unfortunately, even though laboratory experiments suggested that this agent can have considerable impact on growth and seed output of Russian knapweed, it has not proven to be successful in the field. 

A team from CABI identified the wasp and midge as natural enemies of Russian knapweed in its original habitats of central Asia and Turkey. With the help of partners Biotechnology and Biological Control Agency (BBCA, Italy), Montana State University and the University of Wyoming, USA, Agriculture and Agri-Food Canada (AAFC), Çukurova University, Turkey and the Uzbek Academy of Sciences, Uzbekistan, they have conducted detailed research to ensure that these insects will successfully check the spread of Russian knapweed in North America while having no adverse effects on other plants or animals.  

Long-term pre-release studies revealed that the two shoot-galling insects are highly specific and cause significant impact on Russian knapweed. In a field experiment conducted in the native range in Uzbekistan, attack by A. acroptilonica reduced shoot length by 21%, above-ground biomass by 25% and seed output by 75%, while attack by J. ivannikovi reduced shoot length by 12%, above-ground biomass by 24%, and seed output by 92% 3. 
First releases of the biocontrol agents were made in Wyoming, Montana, Colorado (USA) and Alberta (Canada), and establishment has been repeatedly reported. First assessments of the impact of the gall midge on Russian knapweed at a post-release monitoring site in Wyoming by Lars Baker and Nancy Webber (Fremont County Weed & Pest, Wyoming) revealed impact levels comparable to what has been predicted from the pre-release studies; seed output per shoot was reduced by 91% and above-ground biomass by 34%. However, care should be taken in extrapolating from estimates of the impact on growth and seed output of individual Russian knapweed shoots to the long-term impact at the population level. The impact of the two gall-forming insects on Russian knapweed in North America ultimately depends on the population size these biological control agents reach in the introduced range, a factor that remains difficult to predict in biological control.

While the two biological control agents can significantly reduce the seed ouput of Russian knapweed, thereby slowing down or even stopping the further spread of this aggressive invader, they will hardly be able to kill large Russian knapweed clones. Hence, successful management of Russian knapweed in North America may require optimizing the integration of biological control with other management options, including small-scale physical or chemical control measures. 
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