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Bioenergy production in Canada

National Energy Board. 2016.
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Potential environmental benefits of 
recycling wood ash in forests

• nutrient compensation - “recycling of nutrients 
should be a fundamental principle in sustainable 
forestry” (Saarsalmi et al., 2001)

• reduction in soil and surface water acidity - amending 
soils depleted of base cations (Ca, Mg, K) due to acid 
rain

• fertilization of whole-tree and biomass harvested 
sites - enhancing forest productivity by raising soil pH

• emulating natural disturbance (END) – mimic some of 
the effects of wildfire on soil properties



Wood ash utilization
• Currently 2/3 of the wood ash produced in Canada is 

landfilled - varies by province - 2020 prohibited in 
Quebec

• ash as a silvicultural tool - accepted management 
practice in Europe

• social license essential to grow the bio-economy -
negative perception of increased utilization 



Island Lake Biomass Harvest Experiment

40-year-old jack pine

boreal forest 

1825 stems/ha, 30 m2/ha

deep glaciofluvial deposit

coarse textured

10 cm forest floor

clearcut full-tree biomass 
harvest



Harvest - December 2010/January 2011

Grinding - January/February 2011

Plot treatments - July 2011

Site preparation - September 2011

Ash application - October 2011

Tree plant - May 2012



Island Lake – site Ca post ash application



Soil pH

• control = full-tree = Ash 0

• increase in forest floor pH 1 
year after application at the 
highest application rate and 
maintained at 3 years after 
application 

• no increase in mineral soil pH



• different bacterial communities in Control, 

Ash, and Fire plots, but no effect of 

increasing ash addition rate

• no effect of Ash on fungal soil community 

composition, but significant Fire effect

Microbial community composition

Noyce et al. 2016.  Soil microbial 
responses to wood ash addition 
and forest fire in managed 
Ontario forests. Applied Soil 
Ecology 107, 368-380.



Soil fauna - nematodes

George, 2014. A comparison of community

composition analyses for the assessment of responses to

wood-ash soil amendment by free-living nematodes. 

M.Sc.Thesis, Western University. 

• nematode community composition 

is an important biological indicator 

of soil quality

• no effect of ash on nematode 

community using morphological 

characteristics (richness, 

abundance, diversity), trait-based 

indices or molecular techniques
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Exchangeable cations 20 months after ash application
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Hansen et al. 2017. Micro vertical changes in soil pH and base cations 
over time after application of wood ash on forest soil. Forest Ecology 
and Management 406, 274-280
• pH values of bulk soils can be a misleading indicator for the actual extreme 

conditions
• authors recommend using microscale depth increments and a shorter temporal 

scale to avoid an underestimation of effects



Beech distribution



Beech bark disease



Arthur et al Can. J. For. Res. 47: 875–882 (2017)

Add

Wood ash
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Porridge Lake Ash Trial

• beech thickets, reduced soil pH 
and base cation status, 
stagnation of forest productivity

• wood ash applications as a 
silvicultural tool in combination 
with vegetation control to 
promote maple/birch 
competiveness

• beech control, ash application 
planned for 2018
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Ash chemistry
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http://www.nrcan.gc.ca/forests/research-centres/glfc/ashnet/20279 



http://www.nrcan.gc.ca/forests/research-centres/glfc/ashnet/20288



AshNet Sites

Canadian National Vegetation Classification. 
2017. Vegetation Zones of Canada.
NRCan, CFS, Sault Ste. Marie, ON.Canadian National Vegetation Classification. 

2017. Vegetation Zones of Canada.

NRCan, CFS, Sault Ste. Marie, ON.
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Thank you




