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MESSAGE FROM THE EXECUTIVE DIRECTOR: FOREST MANAGEMENT BRANCH

TheGover nment of Al berta is the steward of Al bertao
current and future generations. Through research and innovation, we develop policies and best

practices that balance utilization of natural resources, conservation, and protection of the

environment. The Forest Management Branch in the Department of Agriculture and Forestry

leads the development of policies and practices that govern harvesting, regeneration and

management of forests on Crown Land in Alberta. Our task is to support a vibrant forestry

industry as an important sector in the provincial economy, conserve forest plant biodiversity,

and protect ecological goods and services derived from healthy forests.

In 2016, we published the fourth edition of the Alberta Forest Genetic Resource Management
and Conservation Standards. We continue to pursue climate change adaptation through
establishment of new series of provenance trials that will provide better data to enable us to
revise seed transfer rules in seed zones and breeding regions. We have accelerated the Alberta
species recovery program for limber pine and whitebark pine through selection of putative white
pine blister rust resistant trees, conservation seed collection, and field testing in collaboration
with our partners in British Columbia and the US Forest Service. We are actively involved in
collaborative research with universities in forest genetics and genomics to address forest
productivity, tolerance of climatic stress, insects and diseases. Working with the University of
Alberta, we organized a successful joint conference of the Canadian Forest Genetics
Association and Western Forest Genetics Association.

As we navigate current and future challenges of managing forest genetic resources, the Alberta
Forest Genetic Resources Council is instrumental in advising the government to balance the
demands and interests of its diverse stakeholders. The government supports the work of the
Council and | look forward to the next two years of great work.

Darren Tapp, MBA, MF, RPF, Alberta Agriculture and Forestry



MESSAGE FROM THE CHAIR: ALBERTA FOREST GENETIC RESOURCES
COUNCIL

In 2017, the Alberta Forest Genetic Resources Council marked its eighteenth year of providing
science-based advice to the Government of Alberta. With representation from the forest
industry, the scientific community and the government, Council is well-positioned to debate and
discuss issues, develop guidance to assist the government and industry address challenges,
further develop and conserve forest genetic resources and achieve the integration of genetics
with growth and vyield.

The Council played an important role in the review of the Alberta Forest Genetic Resource
Management and Conservation Standards, which began in 2014 and concluded in 2016.
Council members served on both the Steering Committee and Technical Committee. The
Council as a whole reviewed drafts of the Standards and endorsed a government consultation
process. In October, 2016, the Council unanimously endorsed the revised Alberta Forest
Genetic Resource Management and Conservation Standards (2016), which are now approved
and published in two volumes.

In 2016, the Council prepared a Strategic Plan updating its Mandate, Vision and Mission
statements and revised its Goal and Principles. Council members agreed on strategic priorities
for the coming years stressing the need to focus more time on reviewing forest genetic resource
matters brought forward by the Government of Alberta and others. The Strategic Plan is
availabl e on t hehtledreegend.cony. Asvarbd its strateg(c planning
efforts, the Council established Technical Advisory Committees and an Ad Hoc Committee on
Productivity and Tree Improvement. These Committees will assist Council to develop advice to

further the conservation and sustainabl e manageme

light of known and emerging issues. The Council also reviewed and updated its Operating

Policy, which is posted on the Council 6s website.

Over the course of the past two years, there have been a number of changes in the Council
membership and membership structure. Sally John, Phil Comeau, Andreas Hamann and Dan
McCurdy were reappointed to Council by Mr. Tapp Executive Director i Forest Management
Branch for five or two year terms. Council also welcomed three new government members, Lee
Charleson, Dallas Johnson and Yuging Yang. An additional position was created for the
research sector and this was filled with the appointment of Barb Thomas. Terry Kristoff retired
from Council in 2017. Shane Sadoway was appointed to Council replacing Terry as an industry
representative. Phil Comeau (growth and yield representative) resigned from Council in 2017
and Sharon Meredith from the Forest Growth Organization of Western Canada was appointed
for a two year term.

A key initiative for the Council in this over the past year was the development of a new and
modern website for Council to effectively communicate its activities and make available to the
public a number of learning resources http://abtreegene.com.

Richard Laing, Chair Alberta Forest Genetic Resources Council
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STATUS OF FOREST GENETICS PROGRAMS IN ALBERTA

Climate change is a major driver in the development of forest genetic programs in Alberta.
Maintaining adaptability to changing natural environments and conserving genetic diversity
remain among the primary objectives of all programs.

Forest genetic programs, with their associated seed orchards, stool beds, test plantations, and
genetic reserves, are increasingly recognized as a crucial conservation resource. Threats to
natural forests such as climate change and Mountain Pine Beetle underscore the value of well-
managed and adequately protected reservoirs of genetic diversity.

Programs for public land deployment involve six coniferous and two deciduous species native to
the province. All programs are based on traditional methods of selection and propagation, with
no genetic modification (GM). Most programs involve cooperative arrangements among various
agencies, including Alberta Agriculture and Forestry (AF) and forest companies.

A broad genetic base has been accumulated, and thousands of wild genotypes have been
preserved by grafting in ex situ reserves. The Gene Conservation Plan for Native Trees of
Alberta (2009) and Alberta Forest Genetic Resource Management and Conservation Standards
(FGRMS) 2016 are guiding the development of in situ reserves for all species involved in
breeding programs.

Coniferous programs

Coniferous program development started in 1976, and there are now 21 programs. Orchards of

lodgepole pine, white spruce, black spruce, jack pine, Douglas-fir, and western larch have been

established. Increased wood production and maintenance of genetic diversity and continued

adaptation are the main objectives, and progeny tests are yielding fast-growing healthy
individuals for inclusion in the next generationo
programs are entering new phases of development. More than 4,023 kg of seed have been

produced, and over 121,618 ha have been reforested using orchard seed. The status of

coniferous programs, as of December 2016, is summarized below (Table 1 and Figure 1).

Table 1: Hectares planted with total seed produced.

Species number of | parentsin parents genotypes trees in total seed hectares
programs programs | undertest | inorchards | orchards producedkg)* planted
Dougladir 1 45 0 37 92 1.67 0
Western larch 1 27 0 42 146 2.8 0
Jack pine 1 87 87 58 548 29.7 0
Lpdgepole 6 2,239 1,934 583 9,988 767 57,560
gll?aik spruce 3 368 213 220 3,589 58.3 3,258
White spruce 9 1,800 1,274 770 8,255 3,163 60,800
Total 21 4,566 3,508 1,710 22,618 4,023 121,618

*to end of 2016
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Figure 1: Cumulative hectares planted with seed produced.

Hardwood programs

Two aspen and one balsam poplar program are managed by forest companies. Priorities for
hardwood programs include adaptation, growth rate, disease resistance, and wood quality traits.
An aspen cooperative program was initiated in 1992 by a group of forest companies, and one
company maintains a balsam poplar program.

The two aspen breeding programs include five provenance trial sites with material from a wide
range of sources, and 25 clonal trials with a total of 590 genotypes. Ten progeny tests include
1,321 clones derived from the first generation of breeding. Trial establishment began in 1998;
trials range from nine to 19 years old as of 2017. Two Controlled Parentage Program Plans for
aspen were approved in 2016.

The balsam poplar program was approved in 2011. Field trials include 450 clones and two wild
controls on six test sites. A priority for this program is working with the energy sector on
reclamation of challenging sites.

Policy development

Provincial forest genetics policy, applying to trees only, was enacted in 2003. Alberta Forest
Genetic Resource Management and Conservation Standards provide a framework for program
development and accrual of benefits, while ensuring that genetic diversity, adaptation, and
conservation objectives are met. The second major review was completed in 2016 and
published in December of that year. Major developments are the inclusion of reclamation
species, including shrubs, in the applicability of standards; the completion of standards for
clonally propagated species; and the enabling of deployment over 100% of target strata, while
meeting diversity and conservation requirements.

Lee Charleson, Alberta Tree Improvement & Seed Centre, Alberta Agriculture & Forestry
Sally John, Huallen Seed Orchard Company (HASOC)



ALBERTA FOREST GENETIC RESOURCES COUNCIL ADVISORY COMMITTEES

The Alberta Forest Genetic Resources Council (Council) agreed to establish Technical Advisory
Committees in strategic priority areas. The main purpose for each Technical Advisory
Committee is to: Assess the current situation and issues in relation to their field of expertise;
Assess progress being made to address issues and improve management practices; and then
Report to Council providing specific advice and recommendations to assist Council in providing
sound advice to the Government of Alberta and forest community stakeholders.

Members of Technical Advisory Committees (TACs) will include representatives from various
sectors of Al bertadés forest community. They
Alberta will also be considered when necessary. Detailed terms of reference have being
developed for each proposed Technical Advisory Committee. The following four Advisory
Committees have been proposed:

A The Gene Conservation Technical Advisory Committee: will provide
recommendations to Council in relation to gene conservation to ensure genetic diversity
is maintained for Alberta forest native plants.

A The Genetics and Tree Breeding Technical Advisory Committee: will provide
recommendations to Council aimed at fostering a unified approach in research and
operational activities in forest genetics and tree improvement across the province
(government, private sector and other organization programs).

A The Reclamation Technical Advisory Committee: will provide recommendations to
Council aimed at improving the knowledge and understanding of reclamation activities
and materials and to continue to advance reclamation in order to achieve the
reclamation objective of self-sustaining ecosystems.

A An Ad Hoc Committee on Provincial Productivity and Tree Improvement will
provide recommendations to Council aimed at enhancing productivity using forest
genetic resources management, now and in the future.

Richard Laing, Chair, Alberta Forest Genetic Resources Council
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ADDRESSING THE IMPACT OF A CHANGING CLIMATE TO FORESTRY IN
ALBERTA!

In the past ten years, Alberta has experienced a number of forest related problems notably the
mountain pine beetle which has caused widespread damage to lodgepole pine dominated forest
ecosystems in the province. When driving through Banff and Jasper National Parks in
southwestern Alberta, one witnesses the extent with which mountain pine beetle (MPB) has
devoured pines transforming the beauty of these Rocky Mountains ecosystems into patches of
dead trees signalling an uncertain future. The beetle and its associated fungi which are killing
pine are not new. Both are components of the pine ecosystem, and have coexisted with pine for
a long time. Therefore, the current epidemic MPB infestation and an apparent lack of defence
by pine suggest that the environment may have changed to alter the equilibrium between pine,
the beetle and fungi. Climate change is considered a primary cause (American Naturalist 179:

E167-E171).

Research has shown that, in western Canada, climate change may have caused recent
widespread dieback and mortality (Forestry Chronicle 81: 675-682; Global Change Biology 17:
2084-2094) and reduced growth (Global Change Biology 23: 2887-2902) of forest trees,
especially aspen. There are similar observations elsewhere in the world (Forest Ecology and
Management 259: 660-684). Projections suggest that the Alberta climate will become
increasingly warmer and drier (Forestry Chronicle; Theoretical and Applied Climatology). This
will have a significant negative impact on forest health and productivity in the province.

The Government of Alberta, forest companies, and the University of Alberta have been working
together to address the potential impact of climate change on the health and productivity of
forests in the province. We recognize that the ability of forests to withstand a rapidly changing
climate is to use genetically variable and climatically-hardy seed and vegetative propagules in
reforestation. The intrinsic ability of populations of forest trees to adjust to changes in
temperature, drought stress, insects and diseases is a more credible and sustainable defence
against climate change in Alberta where long rotation cycles preclude short-term replacement of
commercially managed forests.

Alberta has a series of provenance and progeny trials across the province established
beginning in the early 1980s. These trials were established to provide data to guide seed use
and support tree breeding programs in the existing climatic conditions. Although climate is never
static, stability in the climate of Alberta was assumed such that the current system of seed
zones and breeding regions would serve reforestation well. The increased awareness of the
need to adapt to a changing climate has prompted us to re-examine data from provenance and
progeny trials (Forest Ecology and Management 377: 128-138; Tree Genetics & Genomes
12:13). The intent is to identify opportunities for moving populations to reduce the risk of decline
in forest productivity and/or take advantage of climate change to increase productivity gaps
where it is currently low. Data from these trials have also enabled us to identify knowledge gap,
which we can address through new genetics trials.

The current approach to climate change adaptation for reforestation in Alberta is to integrate the
knowledge gained from existing trials into seed transfer rules in seed zones and breeding
regions. This will give us the adaptive capacity to manage reforestation in the short to medium
term. In the long term, we are establishing new series of provenance trials for white spruce,
lodgepole, jack pine and their respective hybrids populations. White spruce trials have between

1 Additional documents are available afberta Agriculture and Forestry website
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288 and 300 seedlots selected from across the seed zones and breeding regions of Alberta.
Also included in the design are bulk orchard seedlots from all Alberta white spruce breeding
programs and a few populations from central Canada. Inclusion of orchard seedlots will allow us
to measure the differences in growth and climatic stress tolerance among genetically improved
populations belonging to different breeding regions and their associated wild populations.

The seedlings pictured below (Figure 2) will be planted on five geographically and
topographically separated sites to capture the broad variation of climate in Alberta (Table 2).

Table 2: Locations of a new series of white spruce and lodgepole-jack pine climate change
adaptation trials in Alberta.

LAT LONG ELE\ MATIMWMT| MCMT| MAP| MSH
LOCATION (°N) (W) (m)| (°C (°c (°C) (mm)| (mm) NDQ GDO  SPECIES
Machesis Lake 58.37 11654 310 -0.8 16.4 -21.4 389 242 2465 1351 Spruce & Pine
Mitsue South (Slave Lake) 55.10 11453 762 1.0 15.1 -15.3 562 385 1724 1192 Spruce
Virginia Hills 54.47 11583 1127 1.1 139 -12.7 636 434 1502 1017 Pine
Muskeg (Grande Cache) 53.89 118.74 150§ 0.2 11.4 -11.7 621 369 142(Q 639 Spruce & Pine
Diamond Hills 52.64 115.08 990 2.4 150 -12.2 568 402 1326 1231 Spruce
Brooks 50.5§ 111.83 746 4.1 184 -12§ 333 216 1233 1737 Spruce & Pine
Blairmore 49.73 11447 179 1.3 13.0 -10.0 759 291 1213 819 Pine

LATI latitude; LONGongitude; ELE¢levatioATi mean annual temperature; M\W&dn warmest maettmperature;
MCMT mean coldest month temperaturei ivesd annual precipitation; MBRving season precipitation;iN&jpee
days belowQ; GDDdegree days abovE€5

Pine trials will be established in the spring of 2019 on five test sites in Alberta. They will include
wild populations of lodgepole pine selected to represent the entire range of the species in



Alberta and interior British Columbia, jack pine from Alberta, and bulk seedlots of lodgepole and
jack pine from seed orchards of Alberta and British Columbia breeding programs.

A three-way collaboration between the Government of Alberta, forest companies and the
research community is essential in advancing climate change adaptation in the province.
Directing research questions of practical forest management practices and public policy that
regulate forestry industrial activities on Crown Land will ultimately lead to the better protection of
our forests against climate change, and sustainability of the forestry industry. Financial support
from Emissions Reduction Alberta (ERA), Forest Resource Improvement Association of Alberta
(FRIAA) and the Government of Alberta has been vital in advancing climate change adaptation
through genetics of tree populations used in reforestation in the province. Blue Ridge Lumber, a
Division of West Fraser Mills, has been instrumental in managing the FRIAA financial grant and
coordinating involvement of forest companies through Tree Improvement Alberta.

Deogratias Rweyongeza, Alberta Agriculture and Forestry
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LEARNING FROM THE WORLDi CFGA AND WFGA COMES TO ALBERTA

As a multi-sectoral group (government, industry, academics and research, and environmental
interest groups), AFGRC had special interest in the forest genetics conference organized by the
Government of Alberta and University of Alberta on behalf of the Canadian Forest Genetics
Association (CFGA) and Western Forest Genetics Association (WFGA). The conference was
hosted at the University of Alberta in Edmonton June 26-29, 2017 (Figures 3 and 4).
Participants from 11 countries attended the conference. It included excursions to the University
of Alberta Botanical Gardens in Devon, the University of Alberta forest genomics/genetic and
ecophysiology laboratory facilities, and the Alberta Tree Improvement and Seed Centre in
Smoky Lake. A range of topics was covered at the conference on genetics and genomics of
climate change adaptation, forest insects and diseases, fibre productivity and wood quality, tree
seed, and gene conservation which will stimulate discussion at council and the position it takes
on a range of genetics and environmental issues now and in the future.

Figure 3: A plenary S‘éssion of the of the CFGA-WFGA conference at the Centennial Centre for
Interdisciplinary Science (CCIS), University of Alberta in Edmonton.






























