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 The Alberta Forest Genetic Resources Council has seen 

significant change over the past year. Cliff Smith, the first 

chair of Council, retired from the role after 10 years of 

dedicated service which we thank him for. In that time, 

he became the face of Council to industry, the public, and 

government. 

 During his tenure, Cliff oversaw two three-year com-

munication plans that increased Council’s communica-

tions with industry, government, and the public. Most 

noteworthy was a project funded by Council’s partners 

along with the Forest Resource Improvement Association 

of Alberta (FRIAA) to develop a resource library of mate-

rial to aid forest practitioners, secondary school teachers, 

and other interested parties with information on forest 

genetics, with a focus on Alberta. Council also developed 

several targeted, short publications and fact sheets on a 

variety of genetic topics to increase awareness and basic 

understanding of forest genetics. These communication 

initiatives are all available on the Council’s web page at 

www.abtreegene.com.

 In addition to communications activities, Cliff was 

instrumental in bringing to fruition the first set of 

genetics standards guiding both reforestation and tree 

improvement in Alberta. This document, called Standards 

for Tree Improvement in Alberta, was published in 2003. It 

has since been revised (2005 and 2009), updated, and 

renamed Alberta Forest Genetic Resource Management and 

Conservation Standards to better reflect its content. 

 Council’s key mandate is to provide the Minister of 

Sustainable Resource Development (SRD) with advice on 

forest genetic management, and, for the past 10 years, 

SRD funded a chair to help Council meet this mandate. 

Coincident with Cliff’s retirement, SRD entered a period 

of fiscal constraint. Funding to support a paid chair was 

lost effective April 2010, though the Department still 

values Council’s ability to provide expert advice to the 

Minister.

 With Cliff’s retirement and the lack of funds to secure 

a new chair, Council was forced to review its operations. 

As a result, Council adopted a less formal structure and 

refocused on its core mandate: to function as a forum 

for dialogue among all users active in Alberta’s forests 

on issues of forest genetic resource management, and to 
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provide cross-sectoral advice to aid the Department. 

 Historically, Council included appointed members from 

one of three sectors—the forest industry, academia, and 

government. Council’s new design includes: 

•	 Members	who	ask	to	serve	on	Council,	as	deemed	

appropriate by Council

•	 Sectoral	representation	focused	on	a	wider	range	of	

forest users

•	 A	distributed-chair	structure	with	members	serving	

as key contacts and leads in specific areas (see 

sidebar)

•	 Streamlined	administrative	operations	to	focus	

efforts on issue identification and dialogue

 Members are invited to serve on Council by bringing 

their individual expertise and providing sound advice 

to SRD on the management of Alberta’s forest genetic 

resources.

 Council will continue to evolve as new pressures 

emerge, but the goal of enabling the effective 

management of forest genetic resources will continue to 

be its driving force.

Ken Greenway 

Administrative Chair, SRD

Barb Thomas 

Communications Chair, Alberta-Pacific Forest Industries Inc.
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 Forest genetics programs in Alberta, with their as-

sociated seed orchards, stool beds, test plantations, and 

genetic reserves, are increasingly recognized as a crucial 

conservation resource. Threats to natural forests from 

destructive agents such as mountain pine beetle and cli-

mate change underscore the value of well-managed and 

adequately protected reservoirs of genetic diversity.

 The dual challenges of changing climate and economic 

constraints continue to influence forest genetics pro-

grams in Alberta. Conservation of genetic diversity and 

maintenance of adaptability to natural environments 

remain among the primary objectives of all programs.

 Programs for public land deployment involve two 

deciduous and six coniferous species native to the 

province. All programs are based on traditional methods 

of selection and breeding. Most programs involve 

cooperative arrangements among various agencies, 

including Alberta Sustainable Resource Development and 

forest companies. 

 A broad genetic base has been accumulated, and 

thousands of wild genotypes have been preserved by 

grafting in ex situ reserves. In conjunction with the 

Alberta Genetic Resources Conservation Plan, a system 

of in situ reserves is also being initiated for all species 

involved in tree improvement programs.

Coniferous Programs
 Coniferous program development started in 1976, and 

there are now 22 programs. Increased wood production 

through faster growth is the main objective; other traits 

of interest include wood quality and disease resistance. 

Some programs are designed primarily to alleviate seed 

shortages. Orchards of lodgepole pine, white spruce, 

black spruce, jack pine, Douglas-fir, and western larch 

have been established. Progeny tests are yielding fast-

growing, healthy individuals for inclusion in the next 

generation’s breeding and orchard populations. 

 To date, more than 2,000 kg of seed have been 

produced, and almost 38,000 ha have been reforested 

using orchard seed. The status of coniferous programs, as 

of December 2010, is summarized below.

Hardwood Programs
 Programs in aspen and aspen hybrids, balsam poplar, 

and hybrid poplars are under development by forest 

products companies. Priorities for hardwood programs 

include adaptation, growth rate, disease resistance, and 

wood quality traits. 

COUNCIL  BUSINESS

Status of Forest Genetics 
Programs in Alberta 

Species Number of 
programs

Parents in 
programs

Parents 
under test

Genotypes 
in orchards

Trees in 
orchards

Total seed 
produced (kg)*

Hectares 
planted

Douglas-fir 1 45 0 39 131 0.07 0

Western larch 1 27 0 18 84 2.4 0

Jack pine 1 71 68 58 551 0.5 0

Lodgepole pine 7 1,943 1,633 646 11,176 351 21,872

Black spruce 3 269 179 221 4,611 7.4 17.3

White spruce 9 1,276 932 830 8,727 1,723 15,816

Grand total 22 3,631 2,812 1,812 25,080 2,084 37,705

*to end of 2009
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 The Western Boreal Aspen Corporation program was 

initiated in 1992 by a group of forest companies. More 

than 2,000 aspen genotypes have been propagated, and 

more than 90 tests established on 26 test sites. The first 

cycle of aspen breeding and test establishment has been 

completed for two programs. A series of progeny tests 

with half-sib, full-sib, and clonal structure has been 

established in eight replicated and randomized trials on 

contrasting sites. 

 Alberta-Pacific Forest Industries Inc. (Al-Pac) has 

been pursuing an independent clonal tree improvement 

program since 1993 and a breeding program since 2001. 

These programs initially focused on hybrid poplar and 

aspens; more recently, a clonal balsam poplar program 

was undertaken, for Forest Management Agreement area 

lands. All other material being produced and tested is for 

deployment on private land. 

 Since 2000, Al-Pac has established 30 trials with new 

clonal and breeding material from the hybrid poplars, 

including some range-wide crosses (Alberta x Quebec) 

with balsam poplar. More recently, several nursery 

screening trials (2,000–3,000 seedlings) were installed 

using seed collected from hybrids growing on-site. 

Selections have been made from initial phase I trials, 

and phase II testing trials 

have also been installed 

on multiple sites. Wood 

quality assessments are 

being conducted during 

winter 2010/2011. In 

conjunction with the tree 

improvement programs, 

a key research program 

investigating Septoria 

musiva has been ongoing 

at the University of 

Alberta. All recently 

selected material 

(hybrid poplars and 

balsam poplar) has been 

screened for Septoria 

canker resistance.

 A new breeding 

series is under way this 

winter for the hybrid 

poplars, with the introduction of Populus simonii into 

the parentage. To date, most breeding has been done 

using either P. maximowiczii or P. nigra along with current 

hybrids in production, or using native populations 

of P. deltoides or P. balsamifera. Most breeding has also 

been done either with the Quebec Ministry of Natural 

Resources, or at the Agroforestry Development Centre in 

Indian Head, Saskatchewan. All hybrid aspen breeding 

has been conducted on-site. 

Policy Development
 Provincial genetics policy for forest trees in Alberta 

was enacted in 2003. A major revision was completed in 

May 2009, and the document was renamed Alberta Forest 

Genetic Resource Management and Conservation Standards, to 

better reflect content and applicability. The next review is 

scheduled for 2013. These standards provide a framework 

for program development and accrual of benefits, 

while ensuring that genetic diversity, adaptation, and 

conservation objectives are met.
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 Mountain pine beetle (MPB), Dendroctonus monticola, has 

spread to west-central and northwestern Alberta through 

range expansion. Catastrophic long-distance dispersal 

events from B.C. occurred in the summer of 2006 and 

2009, resulting in epidemic infestations of lodgepole pine 

(Pinus contorta Dougl. ex Loud var. latifolia Engelm) and 

hybrid pine stands in northwestern Alberta.

 These attacks have reduced available seed supply 

and increased the demand for pine seed. As a result, 

the Alberta forest industry and Crown have embarked 

on operational lodgepole pine cone collections as an 

MPB mitigation strategy. Seed collection on the Crown’s 

behalf has been facilitated through a Forest Resource 

Improvement Association of Alberta (FRIAA) grant. 

Where this program has not met regional seed supply 

objectives, Sustainable Resource Development (SRD) has 

made supplementary collections under direct contract.

 Under the MPB FRIAA grant program, 964 kg of 

operational wild pine seed has been collected on 

behalf of SRD since 2007. Supplementary SRD contract 

collections added another 532 kg, increasing the 2010 

year-end combined program total to 1,496 kg. The plan 

for the 2010/11 season is to add another 2,000 kg of seed.

 As of December 2010, over 700 wild reforestation 

pine seedlots totalling 15,443 kg of seed were stored 

and registered at the Alberta Tree Improvement and Seed 

Centre (ATISC), an increase in pine seed inventory of 

about 2,888 kg (23%) over December 2007. Approximately 

half of this additional seed was collected and is owned 

by forest companies with reforestation responsibilities, 

while the rest is held by SRD as contingency seed 

for areas where the Crown may be responsible for 

reforestation. 

 Genetically improved seed production from pine seed 

orchards has also increased the seed supply as orchards 

mature. Because these orchards and their associated 

progeny field tests are at risk of MPB attack and represent 

a significant investment by both forest companies and 

SRD, FRIAA grants and direct SRD funding have been 

made available to protect them. To date, there has been 

no reported MPB attack in any progeny trials and only 

minor damage and remedial action taken in one seed 

orchard. 

 A supplementary pine conservation program based 

on regional population sampling has made 39 lodgepole 
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Alberta Pine Seed Conservation Program 
in Response to Mountain Pine Beetle

pine bulk conservation collections 

in 28 seed zones. All were successful, 

except for two in the subalpine along 

the continental divide in the Willmore Wilderness 

Park, where low cone serotiny prevented using 

standard lodgepole pine seed collection procedures. 

Each bulk collection was made from a minimum of 

30 representative trees per population, as per current 

standards.

 For limber and whitebark pine, listed as endangered in 

Alberta due to various causes, including MPB, emphasis 

was placed on both bulk and individual parent tree seed 

collections. Seed collections for these two species will be 

used for conservation, restoration, and eventual species 

recovery. For 2007 through 2009, ATISC, in collaboration 

with Forest Health and Forest Areas, has made 154 single 

tree and 1 bulk whitebark pine seed collections and 122 

single tree and 3 bulk limber pine collections. For 2010, 

1 additional bulk whitebark pine collection was made, as 

well as 4 additional bulk and 69 single tree collections for 

limber pine.
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 Canada ratified the Convention on Biological Diversity 

in 1992 and put out a consensus-based Canadian 

biodiversity strategy document in 1995. The three 

guiding principles of the 1992 convention and strategy 

documents are:

1. Conservation of biodiversity

2. Sustainable use of biological resources

3. Fair and equitable sharing of benefits resulting from 

the use of genetic resources

 Further to the Canadian commitments under the 

convention of 1992, the Canadian Council of Forest 

Ministers has also adopted a criteria and indicators 

framework for sustainable forest management in Canada. 

The first criterion is the conservation of biodiversity, 

which identifies biodiversity management needs at the 

ecosystem (habitat), species, and genetic levels.

 As forests and forest plant communities are the 

dominant feature of the Alberta landscape, particularly 

for provincial Crown lands, gene conservation and 

sustainable use and management of forest plant genetic 

resources are required in order to meet our provincial 

objectives and national and international biodiversity 

management commitments. Over the last decade or so, 

this need has led to a number of policy 

initiatives dealing with the conservation 

and use of plant genetic resources in 

reforestation and reclamation of Crown 

lands. Two documents that implicitly 

refer to plant gene resource management, 

at least in terms of adaptation, include 

the 2010 Reclamation Criteria for Wellsites 

and Associated Facilities for Forested Lands 

and the Guidelines for Reclamation to Forest 

Vegetation in the Athabasca Oil Sands Region 

(2010). These policy documents, although 

specifically directed at “upstream” oil and 

gas and “oil sands” activities, are generally 

aligned with the principles contained in the 

Native Plant Revegetation Guidelines for Alberta 

published in 2001, which were directed at all 

plant species used in revegetation.  

 The most explicit policy initiative dealing 

with plant gene resource management for 

Crown lands is the Alberta Forest Genetic 

Resource Management and Conservation Standards 

Reclamation and Revegetation 
on Alberta Public Lands

(FGRMS). These standards were developed primarily 

to manage tree genetic resources through addressing 

issues of genetic adaptation, genetic diversity, gene 

conservation, and genetic gain in reforestation activities 

deploying wild and genetically improved stock. They 

were first implemented in 2003 as the Standards for Tree 

Improvement in Alberta (STIA) with subsequent revisions 

in 2005 and in 2009 when they were renamed. As these 

standards are the only Alberta standards explicitly 

addressing conservation and sustainable use at the plant 

gene level, they have been recommended for general 

guidance in the deployment of shrub species used in 

reclamation activities as well. In keeping with this 

recommendation, oil sands companies belonging to the 

Environmental and Reclamation Research Group (ERRG) 

Vegetation Cooperative are collecting shrub seed in 

alignment with FGRMS and are registering and storing 

this seed at the Alberta Tree Improvement and Seed 

Centre (ATISC). In 2009, 37 shrub seedlots representing 

eight species were registered with ATISC. Collections 

continued in 2010 and are being planned for 2011.
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Climate Change Research
 Forest genetics research in the laboratory of Andreas 

Hamann, University of Alberta, has focused on 

developing strategies for adapting to climate change. 

Students and post-docs in his lab have documented 

climate trends in Alberta and climate change impacts on 

forest ecosystems over the last several decades. Projects 

include a 70-year phenology monitoring program by 

PhD student Elisabeth Beaubien, a 30-year lodgepole 

pine regeneration experiment that was analyzed 

in collaboration with the Foothill Growth and Yield 

Association, dendrochronology research by Cedar Welsh, 

and a 10-year remote-sensing study by research associate 

Pei-yu Chen, monitoring forest productivity. 

Assisted Migration Prescriptions
 In addition to pointing out problems related to climate 

change, we have done work to develop solutions. Habitat 

modelling under a large set of future climate scenarios 

can be used to arrive at species recommendations for 

reforestation that work under most climate change 

scenarios. In a detailed case study for aspen, several 

students and post-docs synthesized results 

from genetic field trials, remote sensing, 

climatology, and habitat modelling to develop 

assisted migration prescriptions for aspen in 

Western Canada. The intention was to develop 

more dependable guidelines by synthesizing 

information from a variety of data sources 

and by drawing on independent modelling, 

experimental, and empirical research 

approaches. 

Selecting Well-Adapted Planting Material
 Three graduate students, Stefan Schreiber, 

Haitao Li, and Chen Ding, work on selecting 

genotypes adapted to new climatic realities. 

So far, Stefan has developed a promising 

methodology to efficiently screen for drought-

resistant genotypes in aspen and hybrid 

poplar. Performance of forest trees is usually 

thought of as a balance between investing 

in growth and investing in survival traits. 

However, Stefan unexpectedly found that 

small vessel diameters, restrictive stomatal 

control, and robust hydraulic properties are associated 

with the fastest-growing trees. Selecting conservatively 

for survival traits does not appear to compromise 

growth performance of aspen and hybrid poplars in a 

boreal planting environment. Haitao Li and Chen Ding 

further developed a novel remote-sensing approach to 

comprehensively detect and map genetic variation in 

adaptive traits, such as phenology. 

Seed Zones and Seed Transfer Guidelines
 Graduate student Tim Gylander and post-doc Pei-yu 

Chen developed a new multivariate approach to analyze 

geographic patterns of adaptive genetic variation as well 

as neutral genetic marker traits. They used regression 

trees to link genetic information to geographic variables 

or spatial polygons for the delineation of seed zones and 

the development of seed transfer guidelines. 

References and More Information
 Publications, project descriptions, and extension notes on 

these topics can be found at http://ualberta.ca/~ahamann/.

University of Alberta
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 HASOC, a consortium of five forest products  

companies operating in Alberta, manages five tree-

breeding programs in lodgepole pine, white spruce, and 

black spruce. Orchards for these programs produce seed 

for reforestation in Alberta. These orchards are intensively 

managed for productivity and genetic diversity, and are 

protected from natural and man-made threats. 

 All orchards are producing seedlots eligible for unre-

stricted registration, and seed needs for four of the five 

programs are, or soon will be, met. To date, the orchards 

have produced more than 1,000 kg of seed, including 

 approximately 370 kg of lodgepole pine (80 million seeds), 

630 kg of white spruce (255 million seeds), and 4 kg of 

black spruce (3.1 million seeds). 

Cumulative Production in HASOC Orchards
 Orchard establishment began in 1986, with the plant-

ing of a lodgepole pine orchard on a 320-acre (130 ha) 

agricultural site now owned by HASOC. Since then, two 

more pine orchards, two white spruce orchards, and one 

black spruce orchard have been established on this site. 

 To date, HASOC has produced 90% of Alberta’s 

lodgepole pine orchard seed. For black spruce and white 

spruce, HASOC production has been 95% and 35%, 

respectively, of the provincial total. More than 180,000 

trees have been planted in genetic field tests, and over 

2,000 parents selected for breeding programs. With their 

high levels of genetic diversity and sound operational 

management, HASOC programs and their associated 

orchards and test sites represent an invaluable 

conservation resource for the province of Alberta.

 Is climate change leading to global increases in 

drought-induced forest die-off? This question was the 

topic of a session held last summer at the International 

Union of Forest Research Organizations (IUFRO) World 

Congress in Seoul, South Korea. 

 The session was organized by Canadian Forest Service 

scientist Ted Hogg and his colleague Craig Allen of the 

U.S. Geological Survey. Presentations by researchers from 

13 countries illustrated many examples of widespread 

forest dieback caused by recent droughts around the 

world, either directly or in combination with insects and 

diseases. 

 In central Alberta, the past decade was the driest in 

more than a century, and recent, severe droughts have 

resulted in massive mortality of aspen (locally known as 

“white poplar”) in the parkland and along the southern 

edge of the boreal forest. Many other tree species are 

also showing signs of drought-induced decline; this has 

become especially evident in Edmonton’s urban forest 

over the past few years. 

 Such changes pose concerns for the future, and have 

prompted a new collaboration between the Canadian 

Forest Service and Alberta Sustainable Resource 

Development that includes joint monitoring of climate-

related changes in the health of Alberta’s forests. Results 

from this work will help to guide the development of new 

strategies to maintain healthy and productive forests 

for the future, including the selection and deployment 

of tree genotypes that are more resistant to damage by 

drought, insects, and diseases.

HASOC Orchard Production

HASOC Canadian Forest Service
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 The Poplar Council of Canada (PCC) is hosting its 2011 

annual general meeting, including a two-day conference 

and two days of field trips in Edmonton, Alberta, from 

September 18 to 22, with an additional two-day post-

conference tour to Fort McMurray September 23 and 

24 to visit oil sands reclamation sites. For the first 

time, this meeting is being held in conjunction with 

the International Poplar Commission Environmental 

Applications Working Party and the Poplar Council of 

United States. The title of the conference is “Poplars 

& Willows on the Prairies – Traditional Practices Meet 

Innovative Applications.”

 For information and registration, please see the PCC 

website at www.poplar.ca.

 In addition to its hybrid poplar/aspen program, 

Alberta-Pacific (Al-Pac) continues to move ahead with 

a pure balsam poplar program. A Controlled Parentage 

Program (CPP) region has been proposed for the balsam 

poplar program which covers most of the Forest 

Management Agreement (FMA) area with restrictions 

on elevation and land-base strata. Development of three 

test sites on the FMA area has been completed with a 

fourth under development in the Fort McMurray region. 

Two additional sites include a location near the mill site 

and another at the Alberta Tree Improvement and Seed 

Centre in Smoky Lake. 

 In order to gain additional knowledge, several balsam 

provenances are being included in the testing that was 

collected from south of the CPP region, including Smoky 

Lake, Miquelon Lake Provincial Park, and Dry Island 

Buffalo Jump Provincial Park. By including these more 

southern provenances, we are hoping to gain information 

that will assist with decisions regarding climate change 

and optimal deployment of genetic 

material in the future. Balsam planting at 

all six test sites is anticipated in 2011. 

 Al-Pac has also been working recently 

with Climate Change Central and others to 

develop the revised Afforestation Protocol 

for carbon credits. This protocol affords 

the opportunity for crediting both above- 

and below-ground carbon storage (in roots 

and soil); it also contains conservation 

plantings and agroforestry options. Native 

commercial species as well as exotics and 

hybrids are recognized in the proposed 

new protocol, with the focus being on 

private land plantings. The current protocol 

recognizes a maximum 60-year time frame 

for any given project proposed. 

 On the research front, a new area of 

concentrated effort with partners from the 

University of Alberta will begin to focus on 

quantifying the impact of interspecific plant 

competition in plantations. This work will address site 

preparation, proximity to stems of competing weeds, 

competitiveness of individual species, and maintenance.

Dave Kamelchuk and Dr. Barb Thomas

Poplar Council of Canada Alberta-Pacific Forest Industries Inc.
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Please contact us if you have any questions or comments 

regarding this annual report or the work of Council. 

Secretariat:

www.abtreegene.com • afgrc@shaw.ca
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