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Vision 

Genomics will revolutionize many aspects of our lives and provide solutions to humankind’s 

challenges. 

Mission 

Genome British Columbia leads academia, government and industry in the growth of a 

world-class genomics R&D cluster to deliver sustainable social and economic benefits to 

British Columbia, Canada and beyond, through: 

 

‒ Excellent projects and technology platforms, 

‒ Innovative applications for the life sciences cluster, 

‒ Strategic regional, national & international collaborations, and 

‒ Proactive leadership in exploring societal impacts of genomics. 

 

 



	  

Genomics is the science that aims to decipher and understand the entire genetic 
information of an organism (i.e. microorganisms, plants, animals and humans) 
encoded in DNA and corresponding complements such as RNA, proteins and 

metabolites. 

The knowledge and innovations emerging from this field are finding solutions to 
complex biological challenges, while at the same time raising questions of societal 

and economic importance. 

Genomics has already brought huge economic and societal gains to Canadians 
through better healthcare, improving food quality, safety and production and 

protecting our environment and natural resources. 

Looking ahead, genomics will be the foundation of Canada's growing bio-
economy (all economic activity derived from life science-based research), which is 
estimated to be responsible for some 2.25 per cent of GDP, or about $38 billion, by 

2017. 
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1. EXECUTIVE SUMMARY 

Canada at 396 M hectares has more than 10% of the world’s forest cover. The value of BC’s 

annual forest industry production represents over 30% of Canada’s annual total1, it 

provides over 55,000 direct jobs and contributes almost 3% to provincial GDP2 as a primary 

industry with a significant leverage, forest conservation, bio-diversity protection and 

ecosystem integrity are equally as important. While BC`s forest sector faces numerous 

challenges including a changing climate, shifting land use, opportunities for First Nations, 

utilization of forest residues, and communicating the potential and promise of genomics 

applications, it has the potential to embrace many opportunities.  

 

The potential for enhancing forest productivity, creating a more resilient future forest in 

the face of a changing climate and diversifying forest fibre based products and markets 

offer a number of midterm opportunities for genomics applications. BC is uniquely 

positioned in Canada to be a strong player in the emerging bio-economy given its 

academic, industrial, policy and forest infrastructure. Going forward, the strategy 

recommends building on BC`s strengths with a focus on: investing in more productive 

forests, ensuring ongoing healthy forests, and exploring opportunities for genomics to 

contribute to new opportunities in ‘downstream’ processing. The strategy provides a 

framework for expanding the success of BC’s forest sector and offers short and medium 

term priorities for investment.  

 

Genome BC has been instrumental in obtaining investments of $92.2M for 19 forestry-

based projects that span discovery and applied research. These investments have 

transformed international forest genomics and produced much needed basic resources 

that are now being used in translational research studies and applications (e.g., forest 

management and health).  The overarching goal of developing a genomics strategy for BC’s 

forest sector is to distill knowledge of the challenges and opportunities facing the sector; 

the previous investments, results and strengths; and the priorities of all stakeholders 

relevant to the sector into an actionable set of next steps. 

 

2. INTRODUCTION 

In July 2013, Genome Canada published a national forest genomics3 strategy: Forest Sector 

Challenges, Genomics Solutions4. This was based on extensive pan-Canadian consultations 

with forest public and private sector executives and forest genomics experts, and included 

a well attended workshop held in Ottawa on March 25, 2013. Since the initiative was led by 

Genome British Columbia (GBC) and Genome Quebec, and over 45% of the experts 

consulted and almost 30% of the workshop participants were BC based, the strategy 

accurately reflects the interests and priorities of BC. These interests and priorities are 

aligned under two broad themes: productive forests and healthy forests. The productive 

                                             
1 http://www.statcan.gc.ca/pub/11-621-m/11-621-m2007055-eng.htm 
2 http://cfs.nrcan.gc.ca/pubwarehouse/pdfs/34055.pdf 
3 ‘Genomics’ or ‘genome sciences’ encompass genomics and related disciplines including transcriptomics, 
proteomics, metabolomics, metagenomics, systems biology and bioinformatics which together contribute new 
insights into the underlying biology of living things. 
4 http://www.genomecanada.ca/medias/PDF/EN/Forestry_EN.pdf. Accessed December 13, 2013. 

http://www.statcan.gc.ca/pub/11-621-m/11-621-m2007055-eng.htm
http://cfs.nrcan.gc.ca/pubwarehouse/pdfs/34055.pdf
http://www.genomecanada.ca/medias/PDF/EN/Forestry_EN.pdf
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forests theme includes improving yield, wood and lignocellulose quality (the latter for value-

added products such as biofuels and specialty composites) and pest and drought 

resistance traits; and developing a “genetic barcode” wood sanitation, phytosanitation, and 

provenance system. Although the issues overlap to some extent with productive forests, 

healthy forests includes dealing with native and invasive insect pests and the adaptation of 

trees to a changing climate. In many respects, these topics reflect the commercial and 

competitive interests of key industrial stakeholders and the stewardship responsibilities of 

governments as owners of public forest land. Genome Canada identified pest diagnostics 

and responses, sanitation and phytosanitation (SPS) issues, provenance and traceability as 

short-term opportunities for genomics research, with all other research themes providing 

longer term benefits. 

 

The 2013 national forest genomics strategy is not BC’s first involvement in developing 

genomics strategies in this sector. In 2007, Genome BC published Towards a Forestry 

Sector Strategy5, a document that has informed investments of $61.4M in 17 forestry-

based projects (listed in Appendix 1) since that time and has been the major financial 

supporter of forest based genomics research in the province. Recognizing the significant 

role that this sector plays in the lives and economies of British Columbians, Genome BC 

wants to build on the momentum of the national and previous strategies to develop a 

renewed agenda for forest genomics research and applications in BC. Given the world class 

reputations of many BC based researchers, collaboration with colleagues across the 

country and across the world is an essential dimension of creating more value for British 

Columbia. Having taken input from interested parties in a series of regional consultation 

sessions, this paper is designed to capture the current state of progress, identify 

opportunities and challenges, and catalyze engagement on charting a way forward. The 

preliminary plan is not only to target current interests (such as forest health and 

productivity) but also to look beyond the trees, identifying and investing in downstream 

applications that could yield additional short term benefits. 

 

3. IMPORTANCE OF BC’S FOREST SECTOR 

Canada at 396 M hectares has more than 10% of the world’s forest cover. Of this, BC is 

steward to over 55.0 million hectares, almost 95% of which is publically owned. BC’s forest 

is particularly rich in bio-diversity with: 49 native trees species; some of the most 

productive forest sites in the country; and, 33% of the province’s flora and fauna using the 

forest for some portion of their life cycle6. While the value of BC’s annual forest industry 

production represents over 30% of Canada’s annual total6, it provides over 55,000 direct 

jobs and contributes almost 3% to provincial GDP7 as a primary industry with a significant 

leverage, forest conservation, bio-diversity protection and ecosystem integrity are equally 

as important. Almost 15% of BC’s forests are protected by legislation and all forest 

                                             
3 http://www.genomebc.ca/files/7513/1171/9699/Towards_a_Forestry_Sector_Strategy.pdf.  
Accessed December 13, 2013. 
6 http://www.statcan.gc.ca/pub/11-621-m/11-621-m2007055-eng.htm 
7 http://cfs.nrcan.gc.ca/pubwarehouse/pdfs/34055.pdf 

http://www.genomebc.ca/files/7513/1171/9699/Towards_a_Forestry_Sector_Strategy.pdf
http://www.statcan.gc.ca/pub/11-621-m/11-621-m2007055-eng.htm
http://cfs.nrcan.gc.ca/pubwarehouse/pdfs/34055.pdf
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operations are highly regulated and monitored to some of the highest standards of 

sustainable forest management in the world (BC Ministry of Forests, 2010)8.  

 

The forest industry in BC is not only an integral part of the regional rural economies of 

many communities across the province, it also has a highly visible presence in the 

corporate community of Vancouver, which hosts national and international headquarters 

of over a dozen forest products companies, the most in Canada. Across the province, some 

40% of local areas derive a substantial portion of basic income reliant on both timber and 

tourism. Therefore, BC is committed to both productive and sustainable forests (BC 

Ministry of Forests, 2010)6. 

 

3.1. Commercial Use of BC’s Forests 

BC’s forests contain almost 11 billion cubic metres (m3) of commercial timber, 60% of which 

is spruce, lodgepole pine and hemlock. Over 50% of this volume is on land available for 

harvesting. In the interior, a massive outbreak of the mountain pine beetle (MPB) has 

attacked over 18 million hectares destroying over 700 million m3 of commercial lodgepole 

pine. In the past, annual harvests were as high as 90 million m3/year, while more recently 

they have been around 70 million m3/year from public land. The effect of the MPB 

epidemic was to temporarily increase annual cuts to salvage affected timber but that 

impact will rapidly decrease such that annual harvests will be reduced to between 50-60 

million m3/year, with some parts of the interior facing severe reductions in the next few 

decades (BC Ministry of Forests, 2010)6.  

 

Overall, in the last 12 years forest products (primarily commodities) have declined from 

almost 50 % of the total annual value of BC’s exports to 23% in 2012. Over that same 

period the sector’s contribution to annual provincial revenues (direct and indirect) has 

declined by 20%, from $2.6 billion to $1.1 billion 5. Although this is a reflection of an 

increasingly diversified BC economy (energy growth particularly), it also highlights the 

decreasing size of the traditional BC forest industry. However, over the same period, the 

increase in bio-energy demand, primarily to meet environmental objectives domestically 

and in Europe, has seen Canadian wood pellets exports rise to almost 2 million tons in 

2011, with 65% of this capacity being in BC (Gordon Murray, 2010)9.  

 

3.2. Lumber Production 

BC is a global player in lumber production and exports well over 80% of the average annual 

volume of 12 billion board feet to markets in the US, China, Japan and other destinations in 

Asia and Europe10. BC’s lumber industry produces over $6 billion of product/year. It also 

provides a residue fiber source for the provincial pulp and paper industry as well as a fast 

growing bio-energy industry for domestic and export customers, producing and exporting 

                                             
8 http://www.for.gov.bc.ca/hfp/sof/2010/SOF_2010_Web.pdf 
9 http://www.canbio.ca/events/vancouver10/presentations/murray.pdf 
10 http://www.cofi.org/bc-forest-industry/economics-statistics/ 
 

http://www.for.gov.bc.ca/hfp/sof/2010/SOF_2010_Web.pdf
http://www.canbio.ca/events/vancouver10/presentations/murray.pdf
http://www.cofi.org/bc-forest-industry/economics-statistics/
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pellets to meet expanding European demand for sources of renewable energy. BC exports 

almost 50% of Canada’s softwood production to its largest market, the US, although 

Canada’s share of that market now hovers around 28%, down from the highs of the mid-

2000s. More recently, BC has become a major supplier of softwood lumber to China, which 

has been an important factor in the recovery of the BC lumber industry. 

 

3.3. Pulp and Paper Production 

BC’s pulp and paper industry relies on an important symbiotic relationship with the sawmill 

sector that provides chips and mill residues as primary inputs to pulp and bio-energy 

production. Over the years the BC’s newsprint industry has suffered as a result of steeply 

declining North American demand (as has Canada’s overall), in response to growing digital 

news and advertising. This has reduced the value of BC pulp and paper production from 

$7.5 billion in 2000 to less than $4.5 billion in 20128. On the other hand, the BC Northern 

Bleached Softwood Kraft (NBSK) pulp sector, which represents some 50% of Canadian pulp 

production, has seen capital investment of over $500M, primarily from the federal 

government, to improve environmental performance and competitiveness11. This not only 

reduced costs of production generally but specifically reduced, or even eliminated, mills’ 

need for grid delivered electricity and in some cases created a new revenue stream from 

“green” power.   

 

 

4. CHALLENGES AND OPPORTUNITIES IN BC’S FOREST SECTOR 

The sector is facing several significant challenges, such as climate change, globalization, 

demographics, and wood supply. Some of these are global, others are specific to BC, and 

most are described in detail in Genome Canada’s 2013 strategic report: Forest Sector 

Challenges, Genomics Solutions. However, each of these challenges also offers 

opportunities. Some of the challenges and opportunities are alluded to above, with other 

key ones described below. 

 

4.1. Challenges 

Climate Change 

Health and growth of forests are not only indicators of global change, but also affected by 

it, as seen most recently with the massive MPB epidemic which not only dramatically 

altered BC’s interior forest ecosystems, but is having a substantial economic impact on 

firms, workers and communities. These changes have impacts well beyond the annual and 

seasonal fluctuations of weather including precipitation, and are being observed in the 

increasing size and severity of forest fires (and consequent losses of public and private 

property and threat to human safety), extreme weather events (floods, droughts, very high 

winds) and protracted periods of inclement weather. While all of BC’s and Canada’s 

infrastructure and population are vulnerable to the effects of these changes, the reality of a 

                                             
11 http://www.nrcan.gc.ca/forests/federal-programs/13141 

http://www.nrcan.gc.ca/forests/federal-programs/13141
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40-60 year rotation age for most of BC’s regenerated forests means that decisions being 

made now on what to plant and where need to ensure that future forests survive and 

thrive in a new and uncertain climate.    

 

Globalization 

As a trading nation Canada, and BC, have thrived in a globalizing world. Global investment 

has shifted to regions with low cost production, cheaper natural resources and lower 

regulatory burden for environmental performance, labor conditions and royalties. This has 

been clear in the global pulp sector where the world’s largest facilities have been built in 

countries with many of the above attributes and which grow trees in a fraction of time 

compared to BC. A global trading regime has also been created with demand for products 

in regions that previously were not target markets for BC shipments. To maintain its 

leading position in the sector, Canada needs to look at “product differentiation”, provide 

assurance of green credentials and guarantee its reputation as a supplier of safe, pest free 

and quality forest products. BC, with the port of Vancouver being the busiest in Canada, is 

particularly vulnerable to ship borne alien invasive species, that are not only a threat to 

native forests, but also if established, a threat to outgoing trade of wood products.  

 

Shifting Land Use 

Unlike our neighbors to the south, the vast majority of Canada’s (and BC’s) commercial 

forest land is publically owned and the public has an important voice in how these lands 

are used. Recent census data confirms that over 86 % of British Columbians are classified 

as urban residents12 and polling suggests that urban Canadians have clearly different 

expectations and opinions on the commercial use of public forests than rural residents. 

These not only include ever increasing expectations for more “set asides” of forest land for 

conservation or protection objectives, but a generally increasing regulatory and reporting 

accountability that often results in constrained operating flexibility and increased costs of 

commercial forest operations. As public land available for commercial forest use 

decreases, the need for increased productivity on remaining forest land increases. Given 

the above, urban forest are becoming increasingly significant given that these are the only 

forests that many Canadians see, although that may not be entirely the case in BC. An 

example of the level of respect and affection BC residents hold for their urban trees was 

well in evidence in the outpouring of concern for the loss of tree cover in Vancouver’s 

Stanley Park due to a 2006 windstorm. Further, many recent studies are illuminating the 

links between healthy urban tree cover and improved human health and recovery from 

illness.   

 

First Nations 

Most of BC’s public forest lands are under some form of ownership claim from First Nation 

communities and in some cases the same land is claimed by more than one community. 

While formal processes to resolve these claims have been underway since the early 1990s, 

                                             
12 http://www.statcan.gc.ca/daily-quotidien/131126/dq131126d-eng.htm 
 

http://www.statcan.gc.ca/daily-quotidien/131126/dq131126d-eng.htm
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the resulting uncertainty with respect to land and resource ownership, use and 

management, takes a toll on First Nations' efforts to achieve self-reliance and on BC's 

economy. The pace and results of resolution of these claims are difficult to predict; 

however, an inevitable conclusion is that aboriginal people in BC will have an increasing 

role in forest land management and decisions that affect the forest and the economy and 

communities that rely upon it. Long before European settlement BC’s First Nations peoples 

established reliance on and respect for the forests that maintained their livelihoods, 

culture and natural products, including medicine. Traditional medicine has played an 

important role in aboriginal approaches to health and wellness over the centuries in BC, 

and includes reliance on many indigenous tree species. For example, the bark of the Pacific 

Yew tree, native to BC, is well recognized as a source of taxol used in cancer treatment. 

 

Wood Supply 

The combined effects of the land use changes described above, along with the effects of a 

changing climate (e.g. increased pest and fire losses), will see an ongoing pressure on 

commercially and economically available fiber supply in the years to come. While many 

provinces face mid-term timber supply challenges, the impact of losses from the Mountain 

Pine Beetle infestation has created an urgent situation in BC that is already having an 

impact on companies, communities and workers. Mitigating the impact of these losses and 

the supply deficit will continue to be a provincial priority for the foreseeable future.  The 

additional pressures of introduced forest pests will continue to threaten fiber supply while 

pushing up prices. The nature of BC’s commercial forest has also changed with the 

transition of the industry from relying on original or natural forests that in some cases have 

existed for centuries (the coast) to younger second growth stands (due to regeneration) 

that may not have the same characteristics or value as the forest previously harvested. 

Some of the natural advantages on which BC’s forest industry was originally built will need 

to be re-considered with a view to identifying and extracting more value from the current 

and future commercial forests.  

 

Forest Residues 

Every forest harvesting operation seeks to maximize the collection and removal of 

commercially valuable fiber from the site. In BC’s case the fiber volumes on forest sites are 

some of the highest in the country, while the low value for much of this fiber from the 

marketplace provides little or no commercial incentive to transport these residues to a 

processing facility. More recently, BC has introduced Fiber Recovery Tenures which offer 

short term arrangements for parties to collect and utilize what was formerly forest fiber 

“waste”, driven mainly by the growing bio-energy/wood pellet sector. The growth of the 

pellet industry provides an early glimpse at what might be a suite of viable options into 

utilizing low quality forest residue, but in the absence of other commercially viable 

opportunities, the economics of increased fiber utilization remains challenging.  
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Communicating the Opportunity 

While the state of science and technology opportunities are well known among researchers 

engaged in forest genomics, there appears a persistent gap between this community and 

those forest managers and executives in both the public and private sectors whose 

responsibilities relate to broader issues of public policy, land management or 

competitiveness. In some respects, the prospects of forest genomics in being the solution 

to forest sector challenges may have been promoted too early. In addition, the language of 

the technology, while well suited for scientific discourse and exchange, may seem exclusive 

or even intimidating, to the broader forest sector community. The opportunities presented 

by applications of genomics need to be embraced as they create a fundamental dialogue 

gap between providers and users of genomics technologies that must be closed to see real 

progress in applications.  

 

4.2. Opportunities  

BC’s Growing Bio-economy 

There are major opportunities in the bio-economy, such as “clean energy”, and BC’s forest 

sector is well positioned to take advantage of them. The BC Government established Bio-

economy Committee in 2011 that provided recommendations for policy action designed to 

strengthen and support the fledgling bio-economy in BC. The following year, led by forest 

industry executives a BC Forest Bio-economy Transformation Council was established and 

outlined a Working Action Plan to move the forest bio-economy forward in BC13. 

 

 Bioenergy. Compressing, transporting and burning wood residues as a replacement for 

fossils fuels, although by no means a major sector transformation, provides an early 

glimpse into changing values and technology advances that herald, by some estimates, 

a $200 billion global bio-economy as early as 2015. The current and growing North 

American natural gas production is having the effect of generally lowering energy prices 

from all sources and providing a difficult economic challenge for non-subsidized and 

often more costly renewable alternatives. Assuming domestic natural gas supplies will 

dwindle, energy demand continues to rise and prices increase, alternative renewable 

energy sources, including forest fiber based bio-energy, will be well situated as an 

energy option, particularly as technology improves its efficiency. BC has recognized this 

opportunity by announcing a BC Bio-energy Strategy that provides incentives and 

funding for a number of initiatives including the establishment of a Bio-energy Network 

to promote investment and innovation14.  

 Bio-refinery Model. BC Northern Bleached Softwood Kraft (NBSK) pulp production 

comprises over 55% of Canada’s production. Although NBSK pulp requirements are 

decreasing for some paper products due to substitution, pulp is finding new value 

streams, such as a source for crystalline nano cellulose and cellulose filaments. In fact, a 

plant that makes market pulp could be equated with a traditional oil refinery where 

they produce everything from diesel to high value, high end jet fuel. Examples of 

                                             
13 http://www.canbio.ca/upload/documents/van-12-presentations/adams-bill.pdf 
14 http://www.energyplan.gov.bc.ca/bioenergy/PDF/BioEnergy_Plan_005_0130_web0000.pdf  

http://www.canbio.ca/upload/documents/van-12-presentations/adams-bill.pdf
http://www.energyplan.gov.bc.ca/bioenergy/PDF/BioEnergy_Plan_005_0130_web0000.pdf
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advanced applications for pulp fibers and bio-materials in the biorefinery model 

include: bio-fuels, high value bio-chemicals, composites, surface-enhanced pulp fibers, 

improved packaging, molded products, non-woven textiles, insulation, fire-proof fibers, 

bio-plastics, and thin films. 

 “Green” Building. The global green building movement is growing strongly. Issues like 

the cost of energy, environmental and life cycle impacts of more traditional materials 

(like steel and concrete) and seismic considerations of widely used concrete buildings 

are receiving more scrutiny. As building codes in North America and across the world 

migrate to a more performance based system (i.e., it’s not the material used that 

counts, it’s how it performs), wood becomes a competitive choice for green building, 

particularly if it comes from sustainably managed forests. 

 Other Bio-products. The previously mentioned early days of marketing low quality 

wood residues as a globally traded energy source may well be closely followed by 

commercialization of competitive technologies that rely on forest fiber to produce: bio-

transportation fuels, bio-materials that replace steel, bio-material substrates for 3-D 

printing, bio-chemicals etc. The macro-features of trees, such as species, size, strength 

and appearance that characterize the historical forest product commodity business are 

being challenged by the micro-features of trees that include lignin:cellulose ratios, 

chemical constituents, nano-level fiber characteristics etc., where traditional timber 

quality values are less important. 

 

Climate Change 

Regional climate models provide a host of forecasts of the climate and associated impacts 

on vegetation, including forests across BC, all of which are based on green house gas 

emission scenarios. Many species will be able to survive and grow in their current location 

under changing climate; however, growth rates will be affected and there will be increased 

competition from others species or genotypes more suited to the climate15. Other 

predicted impacts include: increased disturbances (including forest fires frequency and 

severity, pests and disease); potential plant ranges moving northward and to higher 

elevations; and, areas where plant and tree species may be unable to migrate to more 

suitable climate, resulting in levels of species loss. This level of future uncertainty raises 

legitimate questions around the characteristics and requirements for current planting 

stock which will mature in a climate that could be quite different from the current one. 

Considerable work has been undertaken in projects like AdapTree16 that offers analysis and 

solutions around tree species adapting to a changing climate; however, opportunities 

remain to build on much of this work to answering the many questions that arise as the 

complexity of forest adaptation to a changing climate is further explored.   

 

Forest Productivity 

BC has a climate and array of site conditions conducive to growing an even greater volume 

of trees per unit area than at present. The reforestation program in BC includes planting 

                                             
15 http://www.for.gov.bc.ca/hre/forgen/interior/SCV444.pdf 
16 http://adaptree.sites.olt.ubc.ca/  

http://www.for.gov.bc.ca/hre/forgen/interior/SCV444.pdf
http://adaptree.sites.olt.ubc.ca/
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some 250 million trees per year (almost 153,000 hectares planted in 2011/12) 6 as well as 

working to put back into forest production the vast area devastated by the MPB. BC 

government and industry have committed to investments in a solid foundation for 

advancing forest productivity by establishing and maintaining one of the most successful 

tree breeding programs in the country. Its vision, that includes a target of 75% select seed 

use in the province, offers an opportunity to build on progress to date by exploring 

genomics collaborations17. Some of the most productive forest land in Canada is in BC, and 

provincial and industry investments in conventional tree breeding have yielded genetic 

gains for some species of between 15-20% in volume at rotation age of 60 years. The next 

generation promises volume growth gains in excess of this. While a number of important 

desired traits are evident at 10-15 years in field plantations, other desired traits can only be 

measured at ages closer to rotation age, presenting opportunities for technologies that can 

shorten this time lag. In addition, some traits that could increase in importance, such as 

resistance to certain pests or disease cannot always be selected soon enough to address 

these sorts of issues as they arise. Applications of genomics selection tools can offer BC 

distinct advantages for planting trees for future forests that are both highly productive and 

environmentally resilient in considerably shorter timeframes and lower cost than 

traditional approaches. 

 

Market Diversification 

BC is uniquely positioned as a reliable supplier of choice of high quality forest products to a 

region of fast growing national economies in south-east Asia and China. BC is fortunately 

endowed with high value tree species such as Douglas fir and Western redcedar, which 

attract market interest worldwide. BC’s (and Canada’s) traditional main destination for its 

forest products, particularly lumber, has been the US, which continues to be a very 

significant market. The recent explosion of the China market for BC’s lumber exports 

provides the potential for a “slip stream” effect that could pull in any number of existing or 

new forest fiber based products to serve the growing middle class in fast urbanizing China. 

This region is not unique in terms of opportunities. Recent public policy decisions in Europe 

to reduce dependence of fossil fuel based energy (and associated greenhouse gas 

emissions) has created unanticipated and unprecedented demand for forest fiber in the 

form of pellets from BC.  

 

4.3. A Sustainable Future 

This brief overview and analysis of the BC forest sector, its challenges and opportunities, 

provides a picture of a natural resources sector that has played an important role in the 

development of BC’s economy by creating jobs, wealth and prosperity across the province 

as well as contributing heavily to public finances. A future picture forecasts: an increasingly 

urbanized citizenry with associated expectations of expanding forest set aside for 

conservation; a reduced forest land base available for commercial harvesting; reduced 

timber harvests due to pest losses (primarily MPB, but a changing climate suggests more 

                                             
17 http://www.fgcouncil.bc.ca/FGC-BusinessPlan-2013-14-23Sept2013-web.pdf  

http://www.fgcouncil.bc.ca/FGC-BusinessPlan-2013-14-23Sept2013-web.pdf
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large scale disturbances to come); and, increasing global pressure from low cost 

competitor producers that have invested in technology to make their lower quality, but 

faster growing, fiber competitive. At the same time BC will continue to have one of the 

most competitive softwood lumber sectors in the world, but will need to maintain that 

position by: growing more high quality and resilient forest fiber on a smaller commercial 

provincial forest land; establishing creative partnerships across the value-chain to use all 

fiber but particularly residuals and residues, for the production of higher value products; 

and, seek a competitive advantage niche in the forest bio-economy by producing high 

margin products with a minimal environmental footprint.  

 

5. PROGRESS SINCE THE 2007 BC FOREST GENOMICS STRATEGY 

Genome BC’s 2007 genomics strategy for forestry identified the following key areas for 

investment, most of which have been reiterated in Genome Canada’s 2013 strategic report: 

 

1. Development of tools that can identify or assess important traits in any forest 

organism(s) of interest to end users and improve their management (biodiversity and 

sustainability) 

2. Applications of genomic tools and other products directed towards mitigation of 

and adaptation to impending climate change 

3. Tools and markers to enhance timber growth and value (including product quality, 

tree health improvements, use of residues e.g., as biofuels) 

4. Identification of traits and properties to aid products in the timber processing, pulp, 

paper and bio-refining industries 

 

BC’s research has focused on all four areas since that time, with $61.4M invested in 

Genome BC’s 17 relevant projects (Appendix 1). The main areas of research have been in 

biodiversity and sustainability (n=7) and timber growth and value (n=7). Three projects 

targeted the timber processing, pulp, paper and bio-refining industries, while two addressed 

climate change. One concentrated on technology transfer.18 

 

The progress made since 2007 in forest genomics discovery, applications and translation 

(e.g., health monitoring tools) is revealing the tools and opportunities in BC to not just 

survive the ongoing transformation of the forest industry, but contribute to its 

competitiveness and sustainability. A few examples of success stories are highlighted in 

Figure 1. 

 

 

 

 

 

 

 

                                             
4 The number of projects totals more than 17 as several projects address more than one targeted area. 
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Figure 1. Success stories from Genome BC funded projects in forestry 

 

 

6. ROLE OF GENOMICS IN GOING FORWARD 

Genome sciences (also called “genomics”) are by no means solutions to all problems, but 

they are enabling tools and technologies that have seen remarkable advances in recent 

years. To realize their true value in the forest sector, it is important to create a language 

and a forum where both the developers and providers of genome based tools and 

technologies can communicate effectively with current and potential users of forest fiber, 

and vice versa. Although they are unable to address all the challenges and opportunities 

identified above, genome sciences have a clear role to play in those areas identified in 

Section 4 and have been particularly harnessed for biodiversity and sustainability and timber 

growth and value research. In these spheres, genomics projects can help: tree breeders 

improve the quality of their trees and reduce breeding cycle times; managers to evaluate 

the health of current forest stands; and, planners to determine which seed sources to plant 
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to maintain and enhance productivity. However, genomics applications have been less 

obvious in many of the downstream uses of forest products in Canada (and BC), i.e. those 

pertaining to the timber processing, pulp, paper manufacturing and bio-refining industries. Just 

two projects to date have targeted the bio-chemical industry and one the bio-ethanol 

industry. Yet, as indicated above, there are still outstanding opportunities in these 

industries that are being driven, in part, by the development of the bio-economy. Thus, 

genomics could have applications in and beyond the traditional pulp and paper 

manufacturing sector, including: pre-treatments; bio-remediation; bio-treatment of 

effluents; production of bio-fuels; bio-pulping; lignin derived products (including resins in 

reconstituted products like panels and even extruded fiber products); and, use of green 

chemistry more generally.  

 

7. TOWARDS A FOREST GENOMICS STRATEGY 

Genome BC has been consulting with stakeholders not only in BC’s forest sector but across 

the rest of Canada, as well as with international experts, to understand how genomics 

might continue to be applied to maximize economic and social benefits arising from 

various sector activities. Based on both this intelligence and Genome Canada’s 2013 

strategic report, and supported by its experience in applying genomic tools to this and 

other natural resources sectors, the following list of targeted applications of genomics to 

BC’s forest sector has been developed for discussion, consultation and prioritization.  

 

7.1. Potential Priority Areas  

As indicated in Section 5, Genome BC has successfully invested in many projects within the 

areas of concern highlighted in its 2007 sector strategy, particularly biodiversity and 

sustainability and timber growth and value (Appendix 1). We propose to continue our 

investments in those areas, especially as they essentially correspond to the two broad-

based themes identified by Genome Canada in their 2013 strategy: productive forests and 

healthy forests. We will take particular note of BC’s unique and higher value trees species 

(e.g. Douglas fir and Western Red Cedar) as well as the native spruce, pine and fir species. 

We also propose to evaluate and target additional downstream applications that go 

beyond the trees as these offer some clear and unique opportunities for BC within Canada 

and could deliver short-term results. These opportunities expand upon the timber 

processing, pulp, paper and bio-refining industries theme identified in Genome BC’s 2007 

strategy. In keeping with Genome BC’s corporate strategic plan 2010-2015, the priority 

areas for funding will emphasize user-driven applications of the genome sciences that will 

impact BC’s economy, i.e., those with practical near-term uses (market introduction within 

a few years of project end). 

 

Beyond the Trees - Downstream Applications of Forest Products 

While University based research capacity on “Downstream” issues above can be found 

across Canada, including BC, work is often not focused specifically on forest product 

applications and as a result a closer examination of projects are required to assess 
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opportunities for applications in the sector. Unlike the research community of productive 

forests and healthy forests, which has been interacting for years through the efforts of the 

Genome Centres and Genome Canada, this community of researchers are just starting to 

develop a network. There is an opportunity to similarly enhance the interaction of those 

engaged in this area of research. Genome BC will lead the development of a network of 

researchers undertaking work in this area for the initial purpose of starting a dialogue 

around priorities for BC. This can be subsequently expanded by seeking engagement from 

the research community beyond BC as well as interested and potential users.  

 

Using genomics in downstream processing would be attractive if it enabled: 

 

o Development of a product or process that previously was not possible 

o Creation of a substitute or otherwise modified input that reduced manufacturing 

costs and/or reduced the overall environmental footprint of a product’s life cycle 

o Modification of a process that ultimately reduces the cost of production, including 

pre-treatments of some kind at the front end or treatment of emissions/effluents at 

the back end 

 

Researchers in BC have already started to conduct research into such applications, 

particularly the third one on the above list. The projects have investigated (1) novel 

enzymes that could be derived from poplar for industrial processes; (2) biocatalysts to 

improve the carbon efficiency and economics of production of lignocellulose-derived 

products; and (3) novel or existing enzyme combinations for an efficient biorefining 

approach to cellulosic ethanol production. Priorities for future projects could include: 

 

o Examining bio-pathways to develop value added processes, e.g. to use enzymes 

instead of chemicals to break down cellulose, hemicellulose, lignin 

o Applications of forest genomics in bio-remediation, effluent treatment and/or 

“greener” processing associated with the Canadian natural resources sectors that 

includes benefits clear to BC 

o Discovery research and applications that advances BC’s interests in the forest bio-

economy, including bio-energy 

o Investigations to enhance opportunities for adding value in downstream processing 

of lower value forest residuals and wood residues   

 

Productive Forests 

Among Canadian provinces, BC is one of the leaders investing in and seeing the benefits of 

conventional tree breeding and testing procedures over the last 30 years. These gains can 

be enhanced, broadened and realized over considerably shorter time frames and at lower 

cost, with the application of genomic marker aided selection. An important dimension to 

moving forward on this is to strengthen the bridge between technology providers and tree 

breeders in BC, particularly on high value species unique to BC. Genome BC has been 

funding projects related to productive forests (or timber growth and value) ever since its 

inception. Since the last forestry strategic plan in 2007, it has invested in seven such 
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projects, including three that focused on the feedstock for biofuels: (1) conifer forests 

impacted by (or at risk of) pest disturbance; (2) hybrid poplars; and, (3) fast growing 

poplars. In these projects various genomic approaches have been used to characterize the 

phenotypic and genetic diversity of native trees, and research is ongoing to generate key 

genetic markers for various traits of interest. Nonetheless, there is still a lot of scope in this 

area in terms of practical near-term applications that can build upon the results of these 

and other projects, including: 

 

o Development of enhanced predictive models to forecast timber threats from pest 

infestation with a view to affording time to adjust management techniques to 

maximize commercial values  

o Selecting trees to produce seeds for valuable traits such as faster growth and high 

quality fiber, particularly in Douglas Fir and Western redcedar  

o Tree adaptation tools (e.g. pest and disease resistance, climate change) 

o Exploring tree resistance to pests and pathogens in wild stands so as to select for 

these traits in future planting stock 

o Using native poplar as an option for filling selected short term fibre supply needs 

o Possibly, site treatment/amelioration to enhance productivity, for example, develop 

soil fungi strains that accelerate growth or confer resistance. 

o Opportunities in identifying soil organisms (e.g. fungi) that are essential aids for tree 

survival and growth in the context of assisted species migration 

 

Healthy Forests 

The increasing number and scale of climate forecasts and some of the scenarios associated 

with impacts on forests are serving to underscore the urgency of being much more 

prepared for adaptation. While legitimate questions around ‘what, where, when, and how’ 

these impacts will occur, the ‘if’ is no longer a question. Investing now in developing more 

resilient future forests across a spectrum of consequent affects of a changing climate is an 

integral part of any long term forest management strategy and genomics applications are 

allowing forest health objectives and outcomes to be important elements of such 

strategies. For example, the AdapTree project14 is a large-scale effort to apply state-of-the-

art genomics and climate-mapping technologies to the problem of matching existing and 

naturally occurring genetic populations of spruce and pine with the appropriate climate 

areas under climate change. Information generated will help the provincial forestry 

agencies in BC and Alberta establish policy to ensure the proper matching of tree seed 

sources with planning environment under climate change and inform policy and practice 

around assisted migration of certain tree species. Healthy forests research has also been a 

target for Genome BC investments since the 2007 strategy. Three projects have been 

funded, one concerning the MPB, two others focused on other pathogens or pests ([1] 

poplar and cereal rust; [2] the Pucciniales [rusts], the Dothideomycetes [cankers and leaf 

spots] and the Oomycetes [especially Phytophthora; cankers and root diseases]). These 

projects generated genomic resources from the host as well pest and pathogen species 

involved that can inform additional projects with practical near-term applications in the 

following areas: 
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o Early detection tool for pests/diseases including alien invasive species. These would 

include not just central lab tests but also hand-held tools that could be used directly 

in the field to identify perhaps the top six pathogens known to affect the forests in 

which the tool is used. Thus, hand-held tools may measure different pathogens in 

conifer forests compared to poplar plantations (assuming such plantations come to 

pass).  

o Genomics tools to test for the efficacy of wood treatment to kill pests/pathogens 

o Biocontrol tools, development of more effective pest/pathogen management 

strategies 

o Breeding for resistance to such large scale pest/pathogen threats as MPB to future 

forests 

 

Engaging Communities 

The state of understanding of genomics across society generally, including the forest 

sector, is limited and often characterized by misinformation and perceptions. As we 

transition from discovery to translation, bridging this perception gap becomes increasingly 

relevant, particularly in forest sector context where much of the application relates to 

public resources. To do this effectively, the key ‘communities’ need to be identified, offered 

the opportunity to engage and be part of a two way dialogue that provides objective, 

understandable and scientifically grounded information and receives concerns, challenges 

and alternative options. These ‘communities’ include governments, industry, academia, 

First Nations, and civil society. Research Projects cannot exist in a vacuum, they need to be 

undertaken and communicated within the context of the community and its citizens and 

how the community perceives the activities and tools generated by the projects. Genome 

BC could help build the social license for BC’s forest sector in a number of important ways: 

 

o Providing significant education/communication to address concerns/perceptions 

about genomics. Genomics can be used to better characterize issues in forest 

productivity and health and potentially minimize the associated risks. This may in 

turn ease any concerns and enhance the likelihood that new management 

techniques in BC will be accepted by the public and by regulators. One particular 

activity in this field could be establishing and managing an ongoing users/providers 

dialogue with regular meetings and presentations (perhaps six monthly or annually). 

o Providing evidence-driven forest policy and regulation. Forest management, like 

many tools in the natural resources sectors, currently relies on imperfect models 

built on partial data. Genomics can contribute new information-rich data that may 

yield more precise tools for predicting growth, pest infestations, and other events. 

o Address land use, economic, and social issues affecting plantations. 

o Building new partnerships. Genome sciences have the potential to yield benefits for 

industry, academia, government, and the general public, while protecting BC’s 

natural forests. Careful articulation and quantification of these benefits will help 

build trust and new partnerships amongst these parties, enhancing the quality and 

likelihood of success of strategic changes in the forest sector. 
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7.2. End Users of Outputs from Genomics Forest Research  

End-user groups and examples: 

 

o Government (e.g. BC Ministry of Forests, Lands and Natural Resource Operations, 

Forest Genetics Council of BC, Agriculture and Agri-Food Canada, Canadian Food 

Inspection Agency (CFIA), Natural Resources Cananada-Canadian Forest Service) 

o Forest Sector Organizations (e.g. FPInnovations, BC Select Seed Company Ltd) 

o Industry (e.g. Council of Forest Industries, Canfor, Novozymes Inc., Weyerhaeuser 

Company Ltd., Western Forest Products) 

 

More comprehensive lists are provided in the ‘Asset Map for BC’s Forest Sector’. 

 

7.3. Implementing a Genomics Strategy 

The application of genomics within BC’s forest sector has the potential to continue to 

enable strong, competitive sector growth based on product quality and security, 

technological soundness, economic viability, environmental integrity and social license. 

However, real progress towards these goals will depend on a number of factors. 

 

Alignment with Stakeholders and Their Strategic Priorities  

The vision outlined in the current document is well-aligned with the strategic priorities of 

other stakeholders in the sector, such as those listed below:   

 

o Genome Canada’s 2013 Forest Sector Challenges, Genomics Solutions  

o BC Forest Sector Bio-economy Council 

o BC Bioenergy Strategy 

o Industry Priorities 

o Public Priorities 

 

It is also a natural evolution from previous Genome BC funded research and builds upon 

the earlier data related to biodiversity and sustainability, climate change and timber growth 

and value (i.e., Genome Canada’s productive forests and healthy forests) and timber 

processing, pulp, paper and bio-refining industries. The latter theme will be of particular 

interest to industrial stakeholders as well as government and keeping them informed of 

progress will increase goodwill and commitment, attract greater investment and 

collaboration, and yield greater, more broadly beneficial results. A key activity to this end 

will be the ongoing users/providers dialogue described above. 

 

A Framework for Using Genomics to Expand the Success of BC’s Forest Sector  

The overarching goal of developing a genomics strategy for BC’s forest sector is to distill 

knowledge of the challenges and opportunities facing the sector; the previous investments, 
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results and strengths; and the priorities of all stakeholders relevant to the sector into an 

actionable set of next steps. Fifteen years from now, success might look like a transformed 

forest sector that includes: a healthy resilient forest; a sustainable fibre supply (including 

plantations) in terms of quality, quantity and cost; and, a bio-processing infrastructure that 

has clearly and measurably benefited from a portfolio of successful forest genomics 

investments. BC is uniquely positioned with: a vast and diverse high value forest; 

competitive and widely dispersed industrial infrastructure; some 50% of Canada’s Northern 

Bleached Kraft Pulp production (platform for a bio-refinery); and, unparalleled (in Canada) 

access to emerging Asian markets. The growing interest in BC around advancing the bio-

economy and a doable commitment to sustainable forest management and protection of a 

high value forest in a changing climate provides guidance for the forest genomics priorities 

going forward. A key challenge around ensuring that forest genomics achieves its potential 

is to bridge the gap between discovery providers and users, particularly the forest industry. 

We view the following as the essential action points most likely to advance BC’s forest 

sector over the short- and mid- term through genome sciences. 

 

Short Term Outcomes 

o Investment in high priority applied areas, ideally in partnership with end-users that 

will produce near-term impact for industry and forest managers. The key here is for 

users to drive the development of the resulting products or processes or, at the very 

least, strongly support them. Such projects could be part of Genome Canada’s 

Genomic Applications Partnership Program (GAPP)19 or Genome BC’s User 

Partnership Program (UPP)20. Other relevant applied programs would be the Proof 

of Concept (POC)21 program and Strategic Opportunities Fund (SOF)22. 

o Better developed value propositions (including economic analyses) for investments 

to date and future investment opportunities that reflect the public ownership of 

forests (e.g. upstream) and the commercial opportunities in processing (eg: 

downstream)  

o A targeted communications and education strategy to further increase sector and 

public knowledge about genome sciences and its potential in forestry. Again, 

partnering with stakeholders for the agreed activities would strengthen the 

message and be more compelling.  

o Balance with other research and development (i.e. tree breeding) for coordinated 

developments and delivery 

o Protection of our valuable provincial forest (against, e.g., insects, pathogens) 

o A set of longer term priorities for genomics investments and developments to take 

account of those projects that need a longer time frame to show results and have 

impacts  

                                             
19 http://www.genomebc.ca/research-programs/opportunities/current-funding-competitions/genomic-
applications-partnership-program-gapp/  
20 http://www.genomebc.ca/research-programs/opportunities/current-funding-competitions/user-partnership-
program-upp/  
21 http://www.genomebc.ca/research-programs/opportunities/current-funding-competitions/proof-of-concept-
poc/  
22 http://www.genomebc.ca/research-programs/opportunities/current-funding-competitions/sof-5/  

http://www.genomebc.ca/research-programs/opportunities/current-funding-competitions/genomic-applications-partnership-program-gapp/
http://www.genomebc.ca/research-programs/opportunities/current-funding-competitions/genomic-applications-partnership-program-gapp/
http://www.genomebc.ca/research-programs/opportunities/current-funding-competitions/user-partnership-program-upp/
http://www.genomebc.ca/research-programs/opportunities/current-funding-competitions/user-partnership-program-upp/
http://www.genomebc.ca/research-programs/opportunities/current-funding-competitions/proof-of-concept-poc/
http://www.genomebc.ca/research-programs/opportunities/current-funding-competitions/proof-of-concept-poc/
http://www.genomebc.ca/research-programs/opportunities/current-funding-competitions/sof-5/
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o A stronger alignment with provincial interests and expected outcomes from the 

emerging bio-economy11 

 

Medium/Long Term Outcomes 

o More resilient future forests to withstand, e.g., drought, new pests and disease, 

exacerbated by a changing climate, by developing planting stock for future forests 

with more resistance and resilience to stressors 

o Intensively managed forest plantations: areas/sites that are accessible (to ensure 

lower cost transportation) and highly productive (BC has some of the most 

potentially productive forest sites in the country) 

o Novel and efficient processing of forest fiber with genomics technologies 

applications to create new, cheaper, greener or unique BC forest fiber based bio-

products  

 

Taken together, these steps will give industrial, academic and government stakeholders the 

tools to ensure that BC’s forest sector remains in an international leadership position in the 

global market for forest-derived products and services. 
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APPENDIX 1. NEW FORESTRY PROJECTS FOLLOWING PUBLICATION 

OF 2007 GENOME BC FORESTRY SECTOR STRATEGY 

 

Project Title  Start/En

d Date 

PIs Area 

Targeted * 

Purpose of the 

Research 

Potential 

Application of the 

Research 

1. Tria 1 (Genomics 

for ecological risk 

models)  

01‐ Jan‐

08/ 30‐

Jun‐ 10 

Bohlmann, 

Joerg 

Cooke, 

Janice* 

Timber 

growth and 

value: health; 

Biodiversity & 

sustainability 

Provide better 

understanding of 

interacting biological 

systems (i.e. the disease-

causing fungus, beetle, and 

the mechanisms of tree 

resistance) and the 

population dynamics of the 

mountain pine beetle 

(MPB) epidemic, for use in 

ecological risk models and 

with the purpose of direct 

application to better forest 

management and future 

control of the MPB.  

Develop a predictive 

model in support of 

improved forest 

management 

practices and 

strategies for 

controlling or coping 

with massive 

epidemics (e.g., 

future MPB 

infestation in 

lodgepole and jack 

pines, diseases in 

Douglas fir and 

spruce).  

2. Microbial 

community 

monitoring as a 

forest 

management tool  

01‐ Apr‐

08/ 31‐

Mar‐ 11 

Mohn, 

William 

Biodiversity & 

sustainability 

Develop four new tools for 

characterizing and 

monitoring soil microbial 

communities.  

Improve forest 

management 

practices, 

bioremediation and 

site restoration. 

3. Populus 

feedstock/ 

enzyme systems 

for bioenergy  

01‐ Jul‐

08/ 30‐

Jun‐ 11 

Douglas, 

Carl 

Mansfield, 

Shawn 

Timber 

growth and 

value; Timber, 

pulp, paper 

and bio-

refining 

industries  

(1) Generate phenotype/ 

genotype data that can be 

used to improve the Poplar 

resource. (2) Examine fungi 

to identify new enzymes 

that can effectively break 

down wood. 

(1) Increase the 

amount of feedstock 

by 5-10%; could also 

have a positive effect 

on carbon offsets. (2) 

Enzymes for 

industrial processes. 

4. Lignocellulosic 

biomass (MPB - 

pine) for 

bioethanol 

production  

01‐ Oct‐

08/ 30‐

Sep‐ 11 

Saddler, 

Jack 

Timber, pulp, 

paper and 

bio-refining 

industries 

Isolate and identify novel 

enzymes and existing 

enzyme combinations that 

enhance the efficiency of 

hydrolysis (which can 

reduce wood to its 

component sugars), and 

apply novel process setups 

within fermenting 

organisms to improve 

ethanol recovery from 

poplar and MPB-killed 

lodgepole pine feedstocks. 

Develop an efficient 

biorefining approach 

to cellulosic ethanol 

production for use by 

ethanol and 

biotechnology 

companies. 

5. Forestry 

ecosystems 

(Fungal Ecology)  

01‐ Jan‐

09/ 31‐

Mar‐ 10 

Hamelin, 

Richard 

Simard, 

Suzanne 

Biodiversity & 

sustainability 

Use genomic tools to study 

mycorrhizal ecology as a 

crucial factor underlying 

the success or failure of 

forest regeneration.  

If MPB epidemic is 

due to a deadly 

virulent form of the 

fungus, then can 

identify and treat 
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Project Title  Start/En

d Date 

PIs Area 

Targeted * 

Purpose of the 

Research 

Potential 

Application of the 

Research 

future outbreaks 

early by using 

fungicides. Results 

can also be 

extrapolated to other 

tree species. 

6. Conifer 

adaptation/ 

hybrid zones  

01‐ Jul‐

09/ 30‐

Jun‐ 10 

Aitken, Sally;  

Ritland, 

Kermit 

Biodiversity & 

sustainability; 

climate 

change 

Use data from Treenomix 

projects to understand 

relationships between 

genotypes and phenotypes 

in three spruce species to 

assess whether artificial 

selection can provide 

natural and breeding 

populations adapted to 

new climates. 

Markers for use in 

climate-based seed 

management and 

tree breeding. 

7. Tria 2 

(Lignocellulosic 

Feedstock Supply 

for Bioenergy: 

MPB - pine)  

01‐ Oct‐

09/ 30‐

Sep‐ 12 

Bohlmann, 

Joerg 

Cooke, 

Janice* 

Timber 

growth and 

value: 

Bioenergy 

Integrate large-sale 

genomics research with 

ecological risk modeling 

and economic analysis to 

develop and improve 

genomics-enhanced tools 

for accurate prediction of 

bioenergy feedstock 

availability from conifer 

forests impacted by (or at 

risk of) pest disturbance.  

Development of 

predictive model of a 

sustainable 

lignocellulose 

feedstock supply for 

the bioenergy 

industry. 

8. Conifer genome 

exploration  

01‐ Oct‐

09/ 30‐

Sep‐ 10 

Ritland, 

Kermit 

Provide data 

for all 

targeted areas 

Investigate strategies for 

sequencing a conifer 

genome. Reference 

genome is required to fully 

exploit conifer genetic 

materials and epigenetics. 

Produce baseline 

data for conifer 

genome sequencing, 

on which to build 

applied projects. 

9. Mushroom 

barcoding as a 

tool for forest 

management  

01‐ Oct‐

09/ 31‐

Dec‐ 10 

Berbee, 

Mary  

Biodiversity & 

sustainability 

Sequence and identify 

most useful locus for 

fungal species recognition 

to develop a barcode 

database for ~1000 

specimens. 

Use Barcodes to 

correlate species 

presence and 

absence with 

ecological functions 

and aid in 

investigation of tree 

interactions with the 

microbial world 

10. Poplar feedstock 

for biofuels 

industry  

01‐ Oct‐

09/ 31‐

Dec‐ 10 

Mattsson, 

Jim 

Timber 

growth and 

value: 

Bioenergy 

Validate high throughput 

Illumina DNA sequencing 

as a means of identifying 

mutants in a hybrid poplar 

mutant population - 

identify desired mutants 

based on genotype of 

targeted genes.  

Use the technology 

for large-scale 

screening of poplars 

with a long-term goal 

to generate novel 

poplar varieties 

suitable as feedstock 

in the production of 

ethanol. 
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Project Title  Start/En

d Date 

PIs Area 

Targeted * 

Purpose of the 

Research 

Potential 

Application of the 

Research 

11. Poplar and cereal 

rust comparative 

genomics: 

identification of 

pathogen 

determinants to 

prevent and 

predict epidemics 

01-Jul-10/ 

30-Jun-12 

Hamelin, 

Richard; 

Bakkeren, 

Guus  

Timber 

growth and 

value: health 

Identify genes that 

influence how rust infects 

plants, which plant genes 

help fight rust, and how 

the rust adapts to new 

rust-resistant varieties of 

wheat that breeders 

produce. 

Strategies to more 

quickly detect and 

monitor rust, and to 

more effectively 

prevent infection. 

12. AdapTree: 

Adaptive 

portfolio of 

reforestation 

stocks for future 

climates 

01-Jul-11/ 

30-Jun-14 

Aitken, Sally; 

Hamann, 

Andreas  

Climate 

change 

Apply genomics and 

climate-mapping 

technologies to the 

problem of matching 

existing and naturally 

occurring genetic 

populations of interior 

spruce and lodgepole pine 

with the appropriate 

climate areas under 

climate change. 

Will help provincial 

forestry agencies in 

BC and Alberta 

structure policy for 

tree planting to 

ensure the proper 

matching of tree seed 

source with planning 

environment under 

climate change. 

13. Harnessing 

microbial 

diversity for 

sustainable use 

of forest biomass 

resources 

01-Jul-11/ 

30-Jun-14 

Eltis, 

Lindsay; 

Mohn, 

William  

Biodiversity & 

sustainability; 

Timber, pulp, 

paper and 

bio-refining 

industries 

Address sustainable 

management of forest 

resources by exploring soil 

microbial communities for 

the discovery and 

development of: (a) 

biocatalysts to improve the 

carbon efficiency and 

economics of production 

of lignocellulose-derived 

products; and (b) novel 

environmental genomic 

tools for assessing forest 

management practices. 

Will help to 

sustainably and 

economically unlock 

and exploit the 

potential of Canadian 

forest biomass, 

significantly 

impacting at least 

three major 

industries (forest 

products, chemical 

products and energy). 

14. Genomics-Based 

Forest Health 

Diagnostics and 

Monitoring  

01-Jul-11/ 

30-Jun-14 

Hamelin, 

Richard  

Timber 

growth and 

value: health 

Design DNA-based 

diagnostic assays for 

identification and 

monitoring of forest 

pathogens.  

Fully validated 

diagnostic tests to 

reduce losses due to 

forest disease. 

15. SMarTForests: 

Spruce Marker 

Technologies for 

Sustainable 

Forestry 

01-Jul-11/ 

30-Jun-14 

MacKay, 

John; 

Bohlmann, 

Jörg  

Biodiversity & 

sustainability 

Develop diagnostic 

markers based on DNA, 

metabolites and proteins 

to advance breeding in 

Canada's major spruce 

species. 

Tools to enhance 

forest health and 

productivity and to 

increase the value 

recovered from forest 

plantations. 

16. POPCAN: Genetic 

improvement of 

poplar trees as a 

Canadian 

bioenergy 

feedstock 

01-Jul-11/ 

30-Jun-13 

Douglas, 

Carl; 

Mansfield, 

Shawn  

Timber 

growth and 

value: 

bioenergy 

Using genomics to identify 

fast growing poplars that 

can be used cost-effectively 

as feedstock for biofuel 

production. 

Guide poplar 

breeding strategies to 

establish short-

rotation, fast-growing, 

tree based bioenergy 

plantations that can 

effectively populate a 
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Project Title  Start/En

d Date 

PIs Area 

Targeted * 

Purpose of the 

Research 

Potential 

Application of the 

Research 

variety of climate 

zones across the 

Canadian landscape 

and can be effectively 

converted to liquid 

fuel. 

17. Genomics 

Research 

Entrepreneurship 

to Accelerate 

Translation 

(GREAT) 

01-Oct-11/ 

30-Sept-14 

Livingstone, 

Angus; 

Muzyka, 

Daniel  

Other: 

technology 

transfer 

Assemble a Knowledge 

Network of entrepreneurial 

expertise to devise and 

instruct an innovative 

curriculum that 

significantly extends 

traditional technology 

transfer training into the 

areas of engaged research, 

validation, business 

development, and 

innovation adoption in the 

natural resource sector. 

 

Enable researchers to 

successfully improve 

replanting stocks for 

better forest 

adaptation to 

changing markets 

and climate, and 

enable better 

management of 

bioenergy feedstocks. 

* The four targeted areas from the 2007 strategy were: biodiversity and sustainability; climate change; timber 

growth and value; timber, pulp, paper and bio-refining industries (see Section 5). 
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