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Overview
• Forest insect pests and diseases are everywhere;

• Large homogenous areas of forest are most at risk;

• Case study: the recent mountain pine beetle outbreak in 

the USA and Canada;

• Diversification at stand and landscape levels can buffer 

some of the risk;

• The place of short-rotation stands in sustainable forest 

management;

• Some closing thoughts on sustainability of bioenergy.



Insects are THE Most Important Agent of 
Disturbance to Canada’s Forests

Forest Disturbances Across Canada
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(Canadian Council of Forest Ministers 2006, 

http://nfdp.ccfm.org/compendium/data/)



The Most Important Tree-Damaging Insects
in Canada

(Doblas-Miranda et al., submitted)

Dendroctonus ponderosae 

Choristoneura fumiferana 

Malacosoma disstria 
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(Woods et al. 2005. BioScience 55:761-769)

Another climate change signal:
Map shows ratio of summer precipitation 

in 1998-2002 relative to 1960-1991 
historic “norm”

Dothistroma septosporum needle blight
on lodgepole pine



Mountain Pine Beetle, Dendroctonus ponderosae Hopkins., 
(Coleoptera: Scolytidae)

The Most Spectacular Case 
of Recent Forest Mortality:

http://www.pfc.cfs.nrcan.gc.ca/entomology/mpb/detection/surveys/images/



MPB at Outbreak Levels



Climate Suitability (grey on map) Has Improved

MPB outbreak cited by IPCC (2007, 2011) as an example.
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Outbreak Progression in B.C.

(Available from 

http://www.for.gov.bc.ca/hfp/mountain_pine_beetle/maps.htm)



Salvage Logging  lumber, pulp, pellets
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MPB sanitation & salvage "uplift"

pre-MPB sustainable harvest

The next several decades of timber supply have been 
harvested, with a falldown in supply now being experienced.

The Timber Supply Impact 
of Pine Beetle and Salvage Logging

2000



Spruce Beetle (Dendroctonus
rufipennis) Outbreak in SW Yukon



Insect & Fungal Pests Expected to Increase 
due to invasive exotics, climate change

(Ted Hogg, CFS)

The spread of white pine blister rust 

(Cronartium ribicola) in North America 

(USDA Forest Service)



(Bentz et al. 2010. BioScience 60:602-613)

There are insects that attack each tree species.



There are insects that attack each tree species.

Insect pests on poplars, Populus spp.:

300 species in North America 
(Mattson et al. 2001)

525 species in Europe 
(Delplanque et al. 1998)

143 species in India 
(Singh et al. 2004)

Also >250 species of decay fungi on Populus tremuloides alone! 
(Mattson et al. 2001)



(Woods & Coates, 2013. Are biotic disturbance agents challenging 
basic tenets of growth and yield and sustainable forest 

management? Forestry. doi:10.1093/forestry/cpt026)

e.g., stalactiform stem 
rust, Cronartium
coleosporioides

Chronic stem mortalities in lodgepole pine plantations in B.C.:



www.fordis.info

Risk Reduction Strategies:
• Short rotations to maintain flexibility
• Diversify the forest to spread the risk



Ways in Which Forest Diversity Can Confer Resilience

• “secondary structure” survives species- or size-specific insect attack
• broad genetic diversity increases probability of resistance, adaptation
• mosaic structure breaks up forest continuity, disturbance spread.



A Role for Short-Rotation Plantation Forests

(from Seymour & Hunter 1999, 

Ch. 2 in “Maintaining Biodiversity in Forest Ecosystems”

edited by M.L. Hunter.)

Triad forest zoningEmulation of natural forest fire cycle
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A Role for Short-Rotation Plantation Forests

“Nurse Crop” for Forest Restoration

Populus
mazimowixzii x 
trichocarpa
over
Fagus sylvatica

Palle Madsen farm,
Vejle, Jutland, Denmark



Some Thoughts on Ecological Impacts 
and Sustainability of Bioenergy:
• What the wood is used for is not important; it is the 

amount and qualities of biomass removed/left and 
rotation length that determine most impacts;

• Bioenergy needs vary in the quality and uniformity 
of feedstock required; it is preferable to use waste 
materials when possible;

• Sustainable supplies of wood to replace fossil fuels 
may require large areas of land and high levels of 
primary productivity;

• Maximizing fiber production has risks.



1) waste wood; 2) salvage logging; 3) bioenergy plantations

Feedstock 
order of 
preference:



In Balance, Biofuels are a Good Thing, 
IFF…

CO2↓ /CO2 ↑

€/$ kJ↑/kJ↓
?

CAUTION, re: 
GHG emissions in the short term –
biofuels emit more CO2/kJ than 
fossil fuels
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http://www.freepik.es/index.php?goto=28&url=aHR0cDovL3d3dy5zaHV0dGVyc3RvY2suY29tL3BpYy5taHRtbD9pZD0xMTA4MzY2NiZyaWQ9MzEyNDY5


Summary
• Forest insect pests and diseases are everywhere … 

and are increasing;

• Whether natural or planted, homogenous areas of forest 

are most at risk;

• Diversification at stand and landscape levels provides 

the greatest insurance;

• Short-rotation stands can have a place in sustainable 

forest management and in landscape planning;

• Bioenergy has benefits, but also tradeoffs and 

sensitivities to external factors;

•  Planning requires a risk management approach



Thank-you
Tack


