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Overview

Over the course of GLFC scientist Mike Dumas’ career, he studied pathogens that affect trees. His most
recent work may contribute to the potential Canadian registration of Phlebiopsis gigantea (currently
used in Europe and sold under the name Rotstop®) as a natural control agent for Annosus root rot in
pine plantations. This pathogen, which causes root and butt decay, leads to tree mortality and is
currently a concern in red pine plantations of eastern Canada. He has tested the effectiveness of this
natural control agent under field conditions and developed methods for its long term storage.

Heterobasidion irregulare (formerly known as Fomes annosus) is a basidiomycete, a class of fungus that forms
specialized spores called basidiospores to reproduce. Spores are released throughout the year and the disease is
spread primarily by spores landing on freshly cut stumps after a stand is thinned. For this reason, a preventative
stump treatment is recommended after thinning. Borax was used extensively as the control method in Ontario,
but is no longer registered for use due to environmental concerns. There is interest in using a biological agent,
such as the fungus P. gigantea, which is currently available as a commercial product in Europe for use in
forestry to control H. irregulare.

P. gigantea is a saprophytic wood decay fungus that is widely distributed throughout coniferous forests and
competes with H. irregulare for resources. It can be grown very easily on culture medium and produces oidia
(a type of spore) that are used as inocula for stump treatment. Research by Dumas is contributing to the
potential registration of P. gigantea as a control measure in Canada. He has tested its effectiveness under field
conditions and developed methods for its long term storage. He found that the germination and growth of oidia
were enhanced when formulated in an ammonium lignosulfonate solution, which was beneficial for its rapid
establishment under field conditions. He also determined that the oidia inocula can be stored in dry Kaolin®
over a saturated solution of lithium chloride with no appreciable loss in germination rate after 8 years.

H. irregulare is known to have other hosts in addition to red pine. Dumas, in collaboration with Laurentian
Forestry Centre scientist Gaston Laflamme, has assessed the potential risk of H. irregulare to cause damage to
jack pine. They conducted inoculation trials in southern Ontario to better assess this potential risk. In
September 2010, freshly cut stumps of jack and red pine of variable diameters were inoculated within five
minutes of felling. An evaluation eight weeks later indicated that jack pine is very susceptible to H. irregulare
over a wide range of diameters, with success of infection ranging from 94 to 100%.

While researchers have not detected spores in jack pine stands of northeastern Ontario, their close proximity to
infected areas means the probability for invasion is high. In the Eastern Townships of Québec, the current most
northern extent of the disease is within 50 km of natural jack pine stands and the potential risk of it spreading
and becoming established there, particularly during pre-commercial and commercial thinning, is of concern.
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The early detection and control of this harmful disease will contribute to the protection of valuable commercial
timber species.

For more information on this work please contact the GLFEC or visit the CFS publications website for scientific
reports and a Frontline Express Note, which will be available in the near future.

TreeAzin® now registered for control of Emerald Ash Borer in Canada

Overview

TreeAzin, a natural insecticide that is injected into individual trees, received full national registration
for control of emerald ash borer (EAB) from the Pest Management Regulatory Agency in October 2012.
The use of this botanically derived insecticide will help municipalities and homeowners in their efforts to
slow the spread and limit damage by EAB.

TreeAzin is an effective tool for the control of EAB in individual, high value trees. Its development began in
2003 with the work of a team from the Great Lakes Forestry Centre led by scientists Blair Helson and Dean
Thompson. Their research was based on the knowledge that azadirachtins, organic compounds that exist in
seeds of the neem tree, had been used to protect crops from insect pests in India. The research team conducted
laboratory and field trials to determine the key mechanisms of insecticidal activity and to develop a suitable
formulation, as well as test its environmental fate, behaviour and efficacy. This research paid off when
TreeAzin was granted emergency registration for control of EAB in Ontario and Quebec in 2008 before full
national registration was granted on October 6, 2012.

Systemic injection was recognized early on as the application method of choice because of its suitability to
urban environments. Working in partnership with a small local company, BioForest Technologies, the
collaborative team developed the micro-injection system EcoJect®, which was based on an original prototype
developed by Blair Helson, for the application of TreeAzin or other systemic pesticides. With this system, the
formulation is pre-loaded into sealed canisters and injected directly into the tree, so that the probability of
exposure to humans, pets, or other non-target organisms is exceedingly low.

TreeAzin works by inhibiting the feeding and moulting of EAB larvae. Trees are best treated via injections in
early summer, just prior to peak adult emergence. This timing allows the active compounds to be translocated
through the tree to where the larvae feed. Canopy foliage also harbours active ingredients of the insecticide that
are inhibitory to reproduction of the adult beetles, which feed on foliage as part of their sexual maturation
process. Adult beetles feeding on treated foliage produce very few viable eggs, thus providing two years of
protection to the treated tree and reducing EAB populations in the immediate vicinity.

The cost per tree varies depending on its size and accessibility but is $150-250 for a larger (30 cm) tree at rates
currently charged by independent applicators. Regular treatments every two years are likely to be required for a
6-10 year period while high EAB populations persist in a given area. The total cost of these treatments is likely
to be less than the cost of tree removal and replacement, which can be as much as $1500 for an individual tree.

Scientific data is currently being generated that could support the inclusion of Asian longhorned beetle on the
product label for TreeAzin. If accepted, this would provide an effective option for use in early and aggressive
response programs that would be required if this highly destructive wood boring beetle, considered a looming
threat, were to re-appear in Canada.
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Although there is no doubt that EAB will continue to spread throughout the natural range of ash trees across the
Canadian landscape, the development and recent national registration of TreeAzin now provides an efficacious,
environmentally acceptable and non-destructive option for slowing the spread and managing this invasive alien
pest.

For more information on this work please contact Dean Thompson or GLFC. Visit the CFS publications
website for scientific reports and a Frontline Technical Note, which will be available in the near future.

Canadian Forest Service receives award from Tree Canada

Overview
The Canadian Forest Service (CFS), received an award from Tree Canada for its work on the Emerald
Ash Borer (EAB).

Periodically, Tree Canada presents special awards for outstanding contributions in the field of urban forestry.
At the 10" Canadian Urban Forest Conference in London, ON in October, 2012, the CFS was recognized for its
innovative research. In particular, the work by Great Lakes Forestry Centre scientists on the development of
TreeAzin for control of EAB in urban environments and branch sampling techniques, which have proven to be
very effective for early detection, were mentioned. Presenter Marie-Paule Godin, Operations Manager with
Tree Canada, said in her presentation:

“Tree Canada recognizes all the efforts, great work and innovative research made by CFS with this

special award and hopes that the CFS continues its efforts to support urban forests in Canada.”

More details on the registration of TreeAzin appear in this edition of the e-Bulletin. For further information on
other projects related to EAB contact the GLFC or visit the CFS publication website, where the Technical Note
that describes branch sampling in urban environments can be found.

GLFC Webinar Reports

The fate of Canada’s peatlands in a warmer world
This webinar about peatlands was presented by Dr. Kara Webster on November 20™ 2012.

Canada’s peatlands cover 13% of our land area and provide numerous economic benefits and environmental
services. These important ecosystems are a vast storehouse of carbon and release greenhouse gases such as
methane and carbon dioxide at warmer temperatures. To understand their response to a warming climate,
research was conducted in a variety of northern wetlands.

Examination of the biological, chemical and hydrological processes of wetlands was completed through field
and lab research, including: a) a comparison of greenhouse gas production on a variety of wetlands, b) studies
of the relationship between microbe biology and greenhouse gas production and c¢) examinations of how peat
chemistry affects greenhouse gas production by microbes. Further to these efforts, high resolution LiDAR
digital elevation models and remote sensing were used to review regional patterns of peat distribution and
permafrost thaw.
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The result of these efforts will be an increased understanding of local patterns, which will aid in modelling and
risk assessments. These data will inform management decisions and policy development.

Birds and budworm: the long and short of it

The first webinar of 2013 was held on January 15™ with Dr. Lisa Venier discussing the relationship between
bird populations and budworm outbreaks, a timely topic given that eastern Canada is at the beginning of another
outbreak cycle. Her examination of a number of bird studies as well as historical data showed that bird
populations respond positively to budworm outbreaks. Historical data are particularly important given the
infrequent periodicity of budworm outbreaks, a factor that has not previously been examined in the context of
bird population trends. Species such as purple finches and evening grosbeaks eat large numbers of budworm
and increase their numbers locally, consuming the abundant late instar larvae as well as pupae during a 30-day
period, usually during June. Some species change their diet to include budworm and even change their patterns
of feeding behaviour. Three species have been identified as budworm “specialists”: the bay-breasted, Tennessee
and Cape May warblers will move into budworm infested areas to feed and produce more young. This
increased feeding behaviour does not, however, contribute directly to an overall budworm population decline.

Webinar participants questioned Lisa about the decline of the Canada warbler. Lisa indicated that many factors
are likely at play, such as changes in wintering habitat and climate change and since the decline is not fully
understood, forest management planners should continue to make special provisions to accommodate the bird’s
habitat requirements. Further studies are needed.

To access either of these presentations and audio files please go to the NRCan ftp site.

Next webinar: FireSmart Online: a wildfire hazard assessment tool for homeowners, May 14, 2013

Recent GLFC Publications

To order copies of these publications, please contact the Great Lakes Forestry Centre publications assistant.

Allen, D.; McKenney, D.W.; Yemshanov, D.; Fraleigh, S. 2013. The economic attractiveness of short rotation
coppice biomass plantations for bioenergy in Northern Ontario. The Forestry Chronicle 89: 66-78.

Cheng, X-H.; Kumar, C.M.S. ; Arif, B.M.; Krell, P.J.; Zhang, C-X.; Cheng, X-W. 2013. Cell-dependent
production of polyhedra and virion occlusion of Autographa californica multiple nucleopolyhedrovirus fp25k
mutants in vitro and in vivo. Journal of General Virology 94: 177-186. doi: 10.1099/vir.0.045591-0.

de Groot, W.J.; Flannigan, M.D.; Cantin, A.S. 2013. Climate change impacts on future boreal fire regimes.
Forest Ecology and Management 294: 35-44.

de Groot, W.J.; Cantin, A.S.; Flannigan, M.D.; Soja, A.J.; Gowman, L.M.; Newberry, A. 2013. A comparison
of Canadian and Russian boreal forest fire regimes. Forest Ecology and Management 294 (15): 23-34.

Doucet, D.; Retnakaran, A. 2012. Insect chitin: Metabolism, genomics and pest management. pp. 437-511 In
T.S. Dhadialla, editor. Insect growth disruptors. vol 34 Advances in insect physiology series. Elsevier.



e- Bulletin Issue 20, Spring 2013

Edge, C.B.; Thompson, D.G.; Houlahan, J.E. 2012. Differences in the phenotypic mean and variance between
two geographically separated populations of wood frog (Lithobates sylaticus). Evolutionary Biology DOI
10.1007/s11692-012-9208-1

Edge, C.G.; Gahl, M.K.; Thompson, D.G.; Houlahan, J.E. 2013. Laboratory and field exposure of two species
of juvenile amphibians to a glyphosate-based herbicide and Batrachochytrium dendrobatidis. Science of the
Total Environment 444: 145-152.

Flannigan, M.; Cantin, A.S.; de Groot, W.J.; Wotton, M.; Newbery, A.; Gowman, L.M. 2013. Global wildland
fire season severity in the 21% century. Forest Ecology and Management 294: 54-61.

Hodgson, J.J.; Arif, B.M.; Krell, P.J. 2013. Role of interactions between Autographa californica multiple
nucleopolyhedrovirus procathepsin and chitinase chitin-binding or active-site domains in viral cathepsin
processing. Journal of Virology 87: 3471-3483.

Keever, C.C.; Nieman, C.; Ramsay, L.; Ritland, C.E.; Bauer, L.S.; Lyons, D.B.; Cory, J.S. 2012. Microsatellite
population genetics of the emerald ash borer (4grilus planipennis Fairmaire): comparisons between Asian and
North American populations. Biological Invasions doi:10.1007/s10530-012-0389-4

Lyons, D.B.; Lavallée, R.; Kyei-Poku, G. ; van Frankenhuyzen, K. ; Johny, S. ; Guertin, C. ; Francese, J.A. ;
Jones, G.C. ; Blais, M. 2012. Towards the development of an autocontamination trap system to manage
populations of emerald ash borer (Coleoptera: Buprestidae) with the native entomopathogenic fungus,
Beauveria bassiana. Journal of Economic Entomology 105: 1929-1939.

Newton, P.F. 2012. Development and utility of an ecological-based decision-support system for managing
mixed coniferous forest stands for multiple objectives. pp. 115-172 In W.J. Zhang, ed. Ecological Modeling.
Nova Science Publishers Inc.

Ryan, K.; de Groot, P.; Davis, C.; Smith, S.M. 2012. Effect of two bark beetle-vectored fungi on the on-host
search and oviposition behavior of the introduced woodwasp, Sirex noctilio (Hymenoptera: Siricidae) on Pinus
sylvestris trees and logs. Journal of Insect Behavior 25: 453-466.

Ryan, K. de Groot, P.; Smith, S.M.; Turgeon, J.J. 2013. Seasonal occurrence and spatial distribution of
resinosis, a symptom of Sirex noctilio (Hymenoptera: Siricidae) injury, on boles of Pinus sylvestris (Pinaceae).
Canadian Entomologist 145: 117-122.

Thompson, [.D.; Ferreira, J.; Garnder, T.; Guariguata, M.; Pin Koh,L.; Okabe, K.;Pan,Y.; Schmitt, C.B.;
Tylianakis, J.; Barlow, J.; Kapos, V.; Kurz, W.A.; Parrota, J.A.; Spalding, M.D.; van Vliet, N.2012. Forest
biodiversity, carbon and other ecosystem services: relationships and impacts of deforestation and forest
degradation. pages 21-50 in Understanding Relationships between Biodiversity, Carbon, Forests and People:
The Key to Achieving REDD+ Objectives. A Global Assessment Report IUFRO World Series Volume 31.

Wiebe, P.A.; Fryxell, J.M.; Thompson, [.D.; Borger, L.; Baker, J.A. 2013. Do trappers understand marten
habitat? The Journal of Wildlife Management 77: 379-391.



[ ssue20.Sping20i3

Work, T.; Klimaszewski, J.; Thiffault, E.; Bourdon, C.; Pare, D.; Bousquet, Y.; Venier, L.; Titus, B. 2013.
Initial responses of rove and ground beetles (Coleoptera, Staphylinidae, Carabidae) to removal of logging
residues following clearcut harvesting in the boreal forest of Quebec, Canada. ZooKeys 258: 31-52. doi:
10.3897/zookeys.258.4174

Subscribe / unsubscribe

To subscribe or unsubscribe or to receive future issues of this bulletin electronically, visit
http://cfs.nrcan.gc.ca/e-bulletin?lang=en_CA.

Contact us/Reader feedback

Great Lakes Forestry Centre
Canadian Forest Service

1219 Queen Street East

Sault Ste. Marie, Ontario P6A 2E5
email: glfc.ebulletin@nrcan.gc.ca

For information regarding reproduction rights, please contact Public Works and Government Services Canada (PWGSC) at: 613-
996-6886 or at: copyright.droitdauteur@pwgsc-tpsge.gc.ca

© Her Majesty the Queen in Right of Canada 2013 ISSN 1715-8036 Great Lakes Forestry Centre, e-Bulletin



