Giant Hogweed (Heracleum mantegazzianum): Limiting its Spread in Denmark by a Bioherbicide?1

Introduced into Western Europe during the 19th century, Giant Hogweed, Heracleum mantegazzianum Sommier et Levier, is nowadays developing as a persistent invasive weed along water ways, road verges, and foot paths, both in open land and forest gaps. Most European countries are now banning or severely reducing the use of chemical pesticides in certain habitats such as water ways and nature reserves, which hampers a quick and cheap control of Giant Hogweed. At these sites, the most common practice to handle Giant Hogweed is annual mowing. However, this does not prevent the plant to regrow and even flower. A biological way to control this plant may open new possibilities. An EU-project aiming to develop an integrated management strategy that comprises effective, practicable and sustainainable means of controlling Giant Hogweed was started in 2002 (Seier, 2003). In this project, the Danish partners collect insect herbivores and pathogens of Giant Hogweed, and investigate and evaluate presently applied chemical and mechanical control methods.
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In September 2003, the Danish Institute of Agricultural Sciences, the Royal Veterinary and Agricultural University, and the Danish Centre for Forest, Landscape and Planning, was visited to discuss prospects of a novel mycoherbicide based on Sclerotinia sclerotiorum to control Giant Hogweed. During our stay in Denmark we also visited six sites that were investigated by Charlotte Nielsen for research into damaging insects and fungal pathogens. The plots differed from each other by light intensity, ground-water level and soil type. This gave an impression of the varieties in the Danish landscape, and differences in phenotypes of Giant Hogweed, as well as possible sensitiveness of the host to several biotic and abiotic factors.
Only seedlings and dead flowering stems of Giant Hogweed were present during time of visit (22 September to 6 October, 2003). One plot had been surveyed two years ago on fungal pathogens of Giant Hogweed (Ernebjerg, 2002). 
Although at that time a severe infection by S. sclerotiorum of Giant Hogweed was encountered, the fungus was not detected in 2003. Nonetheless 
Charlotte Nielsen found a few sclerotia of Sclerotinia sp. at a nearby site inside a flowering stem in late summer of 2003. 
Barend de Voogd found during the visit pathogenic fungi inside a stem tissue after splitting a number of stems of Giant Hogweed at the lower part. Only in one flowering stem at the 3rd visited location, he found hitherto unidentified small sclerotia. After isolation and subsequently cultivating we can state that it is probably S. sclerotiorum, and looks on PDA the same as the sclerotia found earlier by Charlotte Nielsen. 
During the visit to the 4th sampling site, with half of the stand cut after flowering, we frequently found on the cut half old roots with new leaf sprouts. The non-cut half had decaying roots. Seedlings were present in the whole plot.
Beside these extensive field surveys, the Dutch had many fruitful communications with their Danish collaegues about a promising new way of biologial control of Giant Hogweed. 
The efficacy of S. sclerotiorum to control Giant Hogweed was studied in 2002-2003 by Barend de Voogd in a roadside vegetation in the municipality of Zutphen, the Netherlands, where it was established for more than five years. A new mycoherbicide, based on mycelium of S. sclerotiorum, was applied as a liquid mycelial suspension early spring 2002, before leaves were unfolded. First results appeared in August 2002, when in the treated plot only dwarf-plants developed with chlorotic yellowing leaves, after regular cutting of the flowering plants in June 2002. Untreated plants recovered after the June cutting.
 The subsequent year, some plants recovered, but when cut in June 2003, the great majority disappeared, and only 4 plants out of 17 inoculated plants showed some weak regrowth. Thus the great majority was killed by the bioherbicide (76%). The open spot was taken over by several herbs, indicating that treatment was not detrimental for other dicotyledonous plants. Plants in the untreated plot recovered with large leaves.
Inoculation later in 2002 (May, August, October) did not result in a significant growth reduction. 
We think that a combination of optimal development of both Giant Hogweed and the pathogen, S. sclerotiorum, is crucial. When growth activities of the host cease in winter time and those of the pathogen are far better off, we may expect best control.
An alternative explanation of effectiveness of the pathogen to control Giant Hogweed is due to its quasi perennial character of its root system. Once entered, the pathogen is apparently capable as a sort of systemic bioherbicide to infect the root system. If the plants life cycle was strictly biannual, the root should die after flowersetting, also in the absence of a pathogen, which clearly was not the case. We observed in our experimental plot that Giant Hogweed can manifest as a perennial, which was also suggested by Tiley et al. (1996). This perennial nature may be stimulated by mowing plants before flowering. During the visit to a sampling site in Denmark, with half of the stand cut just after flowering, we frequently found on the cut half old roots with new leaf sprouts. The noncut half had only decaying roots. Seedlings were present in the whole plot. 
Although these results are only from one experiment and on a small scale, they look quite promising. 
More research is indeed needed, but the results indicate that spread of Giant Hogweed can be limited by S. sclerotiorum.
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