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Management and conservation of genetic diversity is a central tenet of sustainable 

forest management. Alberta’s forests are an important economic resource and provide 

many ecological goods and services to Albertans. Managing forests to conserve 

biodiversity,	retain	adapted	plant	populations,	and	sustain	fibre	production	and	

continuous	flow	of	other	ecological	goods	and	services	is	a	core	principle	of	sustainable	

resource development.

 Since 2000, the Alberta Forest Genetic Resources Council has provided advice 

to the Government of Alberta on the management and conservation of the province’s 

forests.	The	work	of	the	Council	has	been	instrumental	in	both	the	development	and	the	

continued implementation of sound genetics principles in sustainable forest manage-

ment.	The	Council’s	recent	decision	to	widen	the	specialist	base	of	its	membership	by	

including	forest	growth	and	yield,	reclamation,	and	commercial	tree	nurseries	will	enable	

the Council to address forest genetic resource management issues more effectively.

	 The	forest	industry	has	been	beset	by	poor	commodity	markets,	a	tight	labour	

force,	and	significant	natural	challenges,	such	as	the	mountain	pine	beetle.	Whitebark	

and	limber	pine	populations	in	Alberta	are	at	risk	from	blister	rust,	the	mountain	pine	

beetle,	and	changing	weather	and	climatic	patterns.	The	projected	impacts	of	climate	

change on novel pests and diseases, altered temperature and moisture regimes, and 

increased	potential	of	climatic	extremes	will	impact	forests	in	the	near	future.	

	 Alberta’s	forests	are	busy	places,	with	forest	industry,	oil	and	gas	development,	

coal mines, sand and gravel extraction, recreation, hunting, and other traditional uses 

placing	a	significant	demand	on	the	forested	environment.

	 Against	this	backdrop,	appropriate	management	of	forest	genetic	resources	

is	essential	for	increasing	fibre	production	per	unit	of	forested	area,	selecting	and	

breeding for pest and disease resistance, and maintaining the species adaptation to 

current and changing climate.

 The Council offers a unique forum for academia, industrial representatives, and 

regulators to deliberate on forest gene conservation and management issues, and 

provide policy recommendations to government. In addition, the Council provides 

an avenue for technical interactions among academics, scientists, practitioners, and 

administrators.	These	interactions	widen	our	understanding	of	the	importance	of	

forest genetic resources to different sectors of the Alberta economy, helping us manage 

these resources better.

	 In	recent	years,	investment	in	tree	improvement	by	the	industry	has	been	at	risk	

due	to	a	downturn	in	the	forest	product	market.	Government	and	the	forest	industry	

have	begun	a	comprehensive	review	of	how	tree	improvement	is	organized	in	Alberta,	

and	we	are	collectively	developing	a	new	business	model	to	support	the	long-term	

nature of tree improvement.

 The depth and breadth of Council membership and the Council’s history in forest 

genetic	resource	management	suggest	that	the	Council	will	contribute	positively	to	

this	new	model.	As	the	forest	land	base	shrinks	as	a	result	of	multiple	land	uses	and	

possibly	climate	change,	tree	improvement	will	play	an	even	greater	role	in	sustaining	

wood	supply	for	pulp	and	timber	on	reduced	land,	and	maintaining	forest	ecosystems	

on	climatically	stressed	environments.	The	mandate	of	the	Council	will	likewise	evolve	

to cater for these changing needs.
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status of forest 
genetics PrograMs 
in alBerta
Climate change has become a major 

driver in the development of forest 

genetics programs in Alberta. Maintaining 

adaptability to natural environments and 

conserving genetic diversity remain among 

the primary objectives of all programs.

	 Forest	genetics	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 mountain pine beetle and 

climate change, underscore the value of 

well-managed	and	adequately	protected	

reservoirs of genetic diversity.

 Programs for public land deployment 

involve	two	deciduous	and	six	coniferous	

species native to the province. All pro-

grams are based on traditional methods 

of	selection	and	breeding,	with	no	genetic	

modification.	Most	programs	involve	

cooperative arrangements among various 

agencies, including Alberta Environment 

and 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 

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	is	the	main	

objective, and progeny tests are yielding 

fast-growing,	healthy	individuals	for	

inclusion in the next generation’s breeding 

and orchard populations. 

	 More	than	2,400	kg	of	seed	has	been	

produced, and over 57,000 ha has been 

reforested using orchard seed; this area 

has almost doubled since 2009. The status 

of coniferous programs, as of December 

2012,	is	summarized	above.

HARDWOOD PROGRAMS
Programs for aspen and aspen hybrids, 

balsam poplar, and hybrid poplars are 

under development by forest product 

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 has a 

government-approved (2011) balsam 

poplar program. 

	 The	first	cycle	of	aspen	

breeding and test 

establishment has been 

completed	for	two	

programs, and a 

series of progeny 

tests has been established in trials on 

contrasting sites. The balsam program has 

six	test	sites	currently	midway	through	a	

four-year clonal installation series.

POLICy DEvELOPMENT
Provincial genetics policy for forest 

trees	was	enacted	in	2003.	The 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	is	scheduled	for	2013.

Species 
Number of 
programs

Parents in 
programs

Parents 
under test

Genotypes 
in orchards

Trees in 
orchards

Total seed 
produced (kg)*

Area 
planted (ha)

Douglas-fir 1 45 0 39 126 0.2 0

Western larch 1 27 0 18 80 2.4 0

Jack	pine 1 87 87 58 556 3.5 0

Lodgepole pine 6 2,019 1,633 679 11,385 541 31,333

Black	spruce 3 269 179 220 4,410 12 755

White spruce 9 1,345 918 826 8,583 1,901 25,384

Total 21 3,792 2,817 1,840 25,140 2,461 57,472

*to end of 2011

C o u n c i l  B u s i n e s s
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In May 2012, Alberta Environment and Sustainable Resource 

Development,	along	with	all	forest	companies	undertaking	

tree improvement in the province, received a grant of 

$3	million	to	begin	incorporating	climate	change	adaptation	

into forest genetics and tree improvement. This grant from 

the Climate Change and Emission Management (CCEMC) 

Corporation is distributed over a three-year period.

	 The	project	will	develop	four	large	experimental	sites	in	

drier and colder areas of the province not covered by current 

provenance trials, perform climate change vulnerability and 

risk	assessment	of	Controlled	Parentage	Program	(CPP)	

region-based tree improvement programs, and develop 

efficient	clonal	propagation	methods	for	aspen.	When	fully	

implemented,	the	project	will	establish	multiple	provenance	

trials of different species to assess drought tolerance, po-

tential	loss	of	productivity,	and	forest	health.	It	will	identify	

interim measures to reduce the impact of climate change 

by altering seed orchard composition, potentially sharing 

reproductive material among CPP regions, establishing joint 

operations	among	programs	to	improve	program	efficiency,	

and identifying long-term progeny testing needs. 

 As part of the project implementation, Tree Improve-

ment	Alberta	was	formed	to	coordinate	

activities among project participants. 

The project is housed at the Foothills 

Research Institute in Hinton, Alberta.

uPDate on cceMc 
tree sPecies 
aDaPtation risk 
ManageMent Project

In	December	2011,	forest	industry	companies	were	awarded	

funding	for	two	tree	improvement	projects	under	the	Forest	

Resources Improvement Association of Alberta Funding 

Initiative. They received $500,000 each for a coniferous project 

and a deciduous project. Participants in the coniferous project 

are	Alberta	Newsprint	Company,	Blue	Ridge	Lumber,	Canadian	

Forest	Products,	Hinton	Wood	Products,	Manning	Diversified	

Forest Products, Millar Western Forest Products, Sundre Forest 

Products, and Weyerhaeuser Company Limited. The majority 

of	the	project	is	scheduled	for	delivery	in	2012.	It	will	focus	on	

activities related to orchard management, progeny test site 

development and maintenance, and progeny test measurements.

	 Participants	in	the	deciduous	project	are	Alberta-Pacific	For-

est	Industries	Inc.	(Al-Pac),	Daishowa-Marubeni	International	

Ltd.,	Ainsworth	Engineered	Canada	LP,	Weyerhaeuser	Company	

Limited, and the Western Boreal Aspen Corporation. The West-

ern Boreal Aspen Corporation and member company objectives 

are to conduct trial, arboretum, and orchard maintenance along 

with	trial	measurements	and	data	analysis	during	2012	and	

2013.	The	Al-Pac	program	objectives	are	to	complete	the	instal-

lation	of	six	field	test	sites	with	selected	clonal	balsam	poplar	

from the approved Controlled Parentage Program entitled PB1 – 

Alberta-Pacific Controlled Parentage Program Plan for Balsam Poplar 

(Populus	balsamifera).	The	Al-Pac	project	will	be	implemented	

over three years.

forest resource 
iMProveMent 
association of alBerta 
funDing initiative

A r t i c l e s
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Forest industry representatives are 

concerned	with	the	vitality	of	industry-

sponsored tree improvement programs. 

In early November 2011, representatives 

from the forest industry, government, 

and	research	organizations	with	a	stake	in	

tree improvement met to participate in a 

workshop	on	tree	improvement	in	Alberta.	

Presentations	were	provided	on	forest	

productivity opportunities, climate change 

needs, emerging technologies, and the 

status of tree improvement in Alberta.

 A presentation titled “Incentives for 

Tree Improvement in Canada: Public and 

Private Interests” provided participants 

noveMBer 2011 
tree iMProveMent 
WorkshoP

April	2012	marked	the	formation	of	Tree	

Improvement Alberta (TIA), a consortium of 

forest industry and provincial government 

representatives	working	together	to	

deliver the Tree Species Adaptation 

Risk	Management	Project	funded	by	the	

CCEMC. The purpose of TIA is:

•	 To	facilitate	the	delivery	of	programs	

or projects related to forest genetics in 

Alberta

•	 To	manage	the	initial	project	under	TIA	

authority, the Tree Species Adaptation 

Risk	Management	Project	funded	by	

the CCEMC

•	 To	consider	management	of	additional	

programs, projects, or other related 

work

•	 To	recognize	that	the	role	and	function	

of TIA may evolve over time to 

accommodate change

tree 
iMProveMent 
alBerta 

with	options	to	consider	in	moving	forward	

with	improvements	to	policy	and	programs	

for tree improvement.

	 Participants	identified	goals,	barriers,	

and	ways	to	move	forward	in	the	areas	

of policy, funding, and implementation of 

programs.	Two	key	recommendations	came	

out	of	the	workshop:	

1.  Agreement in principle to form a tree 

improvement association to support 

the implementation of the Climate 

Change Emissions Management 

(CCEMC) Corporation proposal and 

future activities

2.  Agreement to set up a senior 

committee	with	industry	to	explore	

tree improvement

	 Since	the	workshop,	both	recom-

mendations have been implemented, and 

progress is being made on the policy and 

framework	for	tree	improvement	programs	

in Alberta.

	 The	workshop	was	sponsored	by	a	grant	

from Alberta Innovates – Bio Solutions, 

whose	participation	has	been	instrumental.	

Members	of	TIA	are	13	forest	industry	

companies and the Alberta Environment 

and Sustainable Resource Development 

branch. The Foothills Research 

Institute has signed a memorandum of 

understanding	(MOU)	with	each	of	the	

participating	companies,	defining	its	role	

in facilitating the CCEMC project and 

hosting	TIA.	The	MOU	also	identifies	the	

participants’	roles,	as	well	as	the	role	of	a	

program manager for TIA. Daniel Chicoine 

from Incremental Forest Technologies 

has been hired under contract to provide 

management services.

Members of Tree Improvement Alberta
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Timing	of	bud	set	is	an	important	adaptive	trait	for	forest	trees.	Trees	that	set	bud	early	are	less	prone	to	winter	damage	but	

have	a	shorter	active	period	of	growth	and	often	have	less	productivity.	Trees	that	set	bud	late	typically	have	a	longer	growing	

season	with	greater	annual	productivity	but	are	at	greater	risk	of	winter	damage.	

	 Timing	of	bud	set	is	a	heritable	trait	that	is	regulated	by	a	moderate	number	of	regions	in	the	white	spruce	genome.	Janice	

Cooke’s	research	group	in	the	Department	of	Biological	Sciences	at	the	University	of	Alberta	has	developed	a	fine-scale	map	

of	gene	networks	that	are	invoked	during	bud	formation	and	dormancy	acquisition	in	white	spruce.	In	collaboration	with	Dr.	

Nathalie Isabel at the Canadian Forest Service’s Laurentian Forestry Centre as part of the SMarTForests project 

(www.smartforests.ca),	research	associate	Dr.	Walid	El	Kayal	is	conducting	two	independent	quantitative	genomics	

experiments to discover genes that exert genetic control over timing of bud set: a quantitative trait locus analysis and 

an	association	study.	A	number	of	promising	genes	have	been	identified	to	date.	Amanda	Gregoris,	a	graduate	student,	is	

determining the function of these genes to provide further evidence that they are involved in regulating bud formation. Jill 

Hamilton,	a	post-doctoral	fellow,	is	just	starting	to	examine	adaptive	genetic	variation	in	these	genes	across	the	landscape.	

	 Ultimately,	we	hope	to	develop	molecular	markers	for	timing	of	bud	set	that	can	be	used	for	selecting	appropriate	genetic	

material in tree improvement and ex situ conservation programs.

The current mountain pine beetle 

outbreak	has	devastated	millions	of	

hectares	of	pine	forests	in	western	North	

America since the late 1990s. Lodgepole 

pine is a primary host for mountain pine 

beetle, and since 2006, the beetle has 

undergone	significant	range	expansion	

across	northern	Alberta,	where	lodgepole	

pine	hybridizes	with	jack	pine.	Within	

the Tria 2 Mountain Pine Beetle Systems 

Genomics	Project	(www.thetriaproject.ca),	

a number of researchers at the University 

of	Alberta	are	investigating	how	the	

beetle’s	spread	into	these	new	habitats	

might affect its population dynamics and 

the	risk	of	further	spread.

 As part of this large project, Dr. 

Catherine Cullingham, a post-doctoral 

student	with	Drs.	Janice	Cooke	and	David	

Coltman,	has	developed	molecular	markers	

Molecular Markers for tiMing 
of BuD set anD other Phenology 
traits in White sPruce

genetics of the loDgePole–
jack Pine coMPlex in the face 
of Mountain Pine Beetle

A r t i c l e s

that	distinguish	lodgepole	pine,	jack	pine,	

and their hybrids. Catherine collaborated 

with	Alberta	Environment	and	Sustainable	

Resource	Development	in	2010	to	redefine	

the	hybrid	zone	of	lodgepole	crossed	with	

jack	pine	in	Alberta	using	these	markers,	

and demonstrated that mountain pine 

beetle had successfully spread into stands 

containing	pure	jack	pine.	Catherine	has	

used	these	molecular	markers	to	provide	

species validations for seed collected 

by the Alberta Tree Improvement and 

Seed Centre. She has further used the 

genetic data from these studies to identify 

factors	that	influence	the	structure	of	this	

hybrid	zone,	and	to	project	how	climate	

change	might	affect	the	zone,	enabling	

proactive decisions for reforestation and 

conservation programmes.

 Other students and post-doctoral fel-

lows	with	the	Tria	Project	are	investigat-

ing	whether	the	defenses	of	“naïve”	pines	

in	these	new	habitats	are	different	from	

those of pines in the historical range of 

mountain pine beetle and their pathogenic 

fungal	associates,	and	whether	these	

differences could affect mountain pine 

beetle	spread.	Post-doctoral	fellows	Dr.	

Adriana	Arango	(Dr.	Cooke’s	laboratory)	

and	Dr.	Inka	Lusebrink	(Dr.	Maya	Even-

den’s and Nadir Erbilgin’s laboratories) 

showed	that	recognition	of	the	fungal	

pathogens and constitutive and induced 

chemical	defences	differ	between	lodge-

pole	and	jack	pine.	Drought	also	affects	

this	response.	Now	these	research	groups	

are	determining	the	extent	to	which	these	

differences might impact mountain pine 

beetle,	for	example	by	influencing	repro-

ductive success and dispersal of seed.



7

A L B E R TA  F O R E S T  G E N E T I C  R E S O U R C E S  C O U N C I L

2 0 1 1 – 1 2  R E P O R T

The Alberta Forest Genetic Resource 

Management and Conservation Standards 

(FGRMS)	were	developed	primarily	to	manage	

tree genetic resources by 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	the	standards	

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 

by the Government of Alberta for general 

guidance in the deployment of shrub species 

used	in	reclamation	activities	as	well.

2011 AND 2012 ACTIvITIES
In	keeping	with	the	above	recommendation,	

oil sands companies belonging to the 

Environmental and Reclamation Research 

Group 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	Smoky	Lake	Alberta.	In	2011,	77	

shrub	seedlots	representing	17	species	were	

registered	with	ATISC.	This	amounted	to	

approximately	37	kg	of	cleaned	seed.	Notable	

collections	were	obtained	for	aspen,	which	

yielded	approximately	5.7	kg	of	dried	seed.	

Preliminary results for the 2012 shrub seed 

collection include 17 species of 100 seedlots.

environMental 
anD reclaMation 
research grouP

nait Boreal 
research 
institute
The	NAIT	Boreal	Research	Institute	(nBRI)	was	created	in	1995	in	order	to	provide	

science-based best management practices for the forestry and oil and gas sectors 

in	northwest	Alberta.	In	2012,	nBRI	applied	for	and	was	awarded	a	grant	from	the	

College-Industry Innovation fund through the Natural Sciences and Engineering 

Research Council of Canada (NSERC). This additional funding has enabled nBRI 

to	expand	its	work	into	several	new	areas,	one	of	which	is	the	Plant	and	Seed	

Technologies program. 

	 The	Plant	and	Seed	Technologies	program	aims	to	fill	gaps	that	currently	exist	

in	knowledge	about	the	propagation	and	use	of	native	species	in	reclamation	

in	northwest	Alberta.	Specifically,	the	program	has	established	a	work	plan	

that includes conducting research into seed harvest and handling techniques, 

seed viability rates, dormancy and germination requirements, optimal seed 

storage conditions, seed storage longevity, and best management practices for 

greenhouse	production	and	field	establishment.	The	results	of	these	studies	will	

be	promptly	communicated	to	the	reclamation	community	via	presentations,	field	

tours,	technical	reports,	and	peer-reviewed	publications.

	 During	the	first	field	season	of	the	program	(2012),	seed	from	the	following	21	

species	was	collected:

Common 
name

Latin name
Common 

name
Latin name

Common 
name

Latin name

trembling 
aspen

Populus 
tremuloides

wild	vetch Vicia ameri-
cana

bearberry Arctostaphy-
los uva-ursi

green alder Alnus viridis cream-
coloured 
vetchling

Lathyrus 
ochroleucus

bunchberry Cornus 
canadensis

dogwood Cornus sericea fireweed Epilobium 
angustifolium

wild	red	
currant

Ribes triste

bristly	black	
currant

Ribes lacustre Indian 
paintbrush

Castelleja 
miniata

Canadian 
gooseberry

Ribes oxycan-
thoides

prickly	rose Rosa acicularis hairy	wildrye Leymus in-
novatus

bog 
cranberry

Vaccinium 
vitis-idaea

Canada 
buffalo-

berry

Shepherdia 
canadensis

fringed 
brome

Bromus cili-
atus

blueberry Vaccinium 
myrtilloides

twin-flower Linnaea 
borealis

grey alder Alnus incana lowbush	
cranberry

Viburnum 
edule

 Activities planned for the future include additional seed collections; 

greenhouse-based experiments on seed viability, longevity, germination, and 

early establishment; and monitoring of the response of seedlings out-planted 

onto	operationally	reclaimed	sites.	Additionally,	nBRI	will	be	partnering	with	the	

Alberta Tree Improvement and Seed Centre to establish several provenance trials 

for	a	number	of	shrub	species	in	order	to	assess	the	validity	of	the	seed	zones	of	

Alberta for application to non-tree species.
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Climate change is expected to reduce the health and productivity of Alberta forests. In 

response to this threat, the University of British Columbia (UBC) and University of Alberta 

(U	of	A)	have	initiated	a	white	spruce	and	lodgepole	pine	research	project	called	AdapTree	

funded	by	Genome	Canada	and	co-led	by	Drs.	Sally	Aitken	(UBC)	and	Andreas	Hamann	

(U of A). 

	 Through	the	application	of	molecular	biology,	the	project	seeks	to	identify	genes	

associated	with	tree	adaptation	to	climate	for	traits	such	as	growth,	drought	and	heat	

tolerance,	phenology,	and	their	presence	in	wild	and	orchard	seed	populations	currently	

being used for reforestation in B.C. and Alberta. Climate modelling and geospatial analysis 

will	reveal	the	pattern	of	variation	for	these	climatically	adaptive	genes	across	the	natural	

range	of	white	spruce	and	lodgepole	pine	in	B.C.	and	Alberta.	Results	of	this	study	may	

be	used	to	review	seed	transfer	guidelines	and	the	organization	and	development	of	tree	

improvement programs and gene conservation plans in light of climate change. Alberta has 

provided	109	and	102	seedlot	samples	for	white	spruce	and	lodgepole	pine	wild	popula-

tions,	respectively,	and	17	bulk	seedlots	from	15	industry	and	government	seed	orchards.

aDaPting White sPruce 
anD loDgePole Pine to 
cliMate change

HASOC	and	its	five	member	companies	

continue to lead the province in both pro-

duction and deployment of orchard seed. 

Nearly 50,000 ha has been reforested us-

ing	HASOC	orchard	stock;	this	represents	

more than 74% of the total area planted 

with	genetically	improved	stock	in	the	

province. To date, HASOC has produced 

78% of Alberta’s lodgepole pine orchard 

seed.	For	black	spruce	and	white	spruce,	
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A r t i c l e s

Four members of the HASOC 
management team in a young white 
spruce orchard, May 2012

HASOC	production	has	been	43%	and	

37%,	respectively,	of	the	provincial	total.	

 Five tree-breeding programs are 

under HASOC management, and orchards 

for these programs are located on an 

agricultural	site	owned	by	HASOC,	near	

Grande	Prairie.	Six	orchards	now	occupy	

the site, and include more than 10,000 

grafted or seedling trees. All orchards are 

producing seedlots eligible for unrestricted 

registration. To date, these orchards 

have	produced	more	than	1,100	kg	of	

seed,	including	approximately	420	kg	of	

lodgepole	pine,	710	kg	of	white	spruce,	and	

5	kg	of	black	spruce.	

 More than 180,000 trees have been 

planted	in	genetic	field	tests,	and	over	

2,000 parents have been selected for 

inclusion in breeding programs. 

 A diverse team implements the 

programs and manages the associated 

orchards,	with	direction	and	oversight	by	a	

committee of representatives from member 

companies. Technical support in areas 

including orchard management,  genetics, 

nutrition, and pest management is provided 

by long-term contract personnel.

 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.
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Two	tree-breeding	programs	have	been	developed	to	meet	the	seed	needs	of	Blue	Ridge	

Lumber.	The	Region	C	lodgepole	pine	program	was	initiated	in	1977,	with	the	selection	

of	parent	trees	in	the	Swan	Hills	plateau	area.	A	seedling	seed	orchard	was	established	

in 1994 to produce seed for reforestation in the Blue Ridge Lumber Forest Management 

Agreement	(BRLFMA)	area,	near	the	town	of	Blue	Ridge.	The	orchard	is	being	thinned	in	

2013	to	increase	gain	and	reduce	crowding.	Four	progeny	tests	(G128	series),	established	

in	1982,	are	providing	new	selections	for	the	establishment	of	a	second-phase	grafted	

orchard,	which	will	increase	genetic	gain	considerably.	

 The Region D spruce program, initiated in 1988, also provides seed for the Blue Ridge 

Lumber	area;	a	grafted	orchard	is	located	on	the	same	site	as	the	pine	orchard.	New	selec-

tions	for	this	program	were	made	in	2011,	and	open-pollinated	families	from	these	selec-

tions	will	be	planted,	together	with	families	from	trees	represented	in	the	seed	orchard,	

in	progeny	trials.	Seed	for	these	trials	is	being	sown	in	early	2013,	and	establishment	is	

planned	for	2014	on	five	sites.	One	higher-elevation	site	will	help	to	assess	the	potential	for	

assisted migration in the face of climate change.

 Orchards for both programs are intensively managed for productivity and genetic 

diversity, and are protected from natural and man-made threats. Both orchards are 

producing seedlots eligible for unrestricted registration. To date, the orchards have 

produced	approximately	104.5	kg	of	lodgepole	pine	seed	(22.7	million	seeds)	and	27	kg	of	

white	spruce	seed	(12	million	seeds).	

P a r t n e r s

Western Boreal 
asPen corPoration
EXCELLENT GROWTH IN ASPEN 
CLONE TRIALS
As part of a project funded by Climate 

Change Emissions Management Corpora-

tion (CCEMC)  through Tree Improve-

ment Alberta, the Western Boreal Aspen 

Corporation recently measured a clone 

trial series established in 2002. Approxi-

mately	80	clones	were	collected	by	six	

cooperators in 2000. The groups of clones 

were	collected	from	an	area	spanning	six	

degrees of latitude, from near Fort Nelson 

in	the	north	down	to	Drayton	Valley	in	

the	south.	Clone	trials	were	established	

on three sites: Manning, Grovedale (near 

Grande Prairie), and near Drayton valley. 

Each	clone	was	represented	by	20	trees	on	

each	site.	With	an	average	of	13	clones	per	

collection	source,	it	was	possible	to	assess	

the	average	growth	response	to	latitude	of	

origin so that each point on Figure 1 at right 

is represented by the average performance 

of approximately 265 trees.

  These results provide a number of 

Blue riDge luMBer

Shane Sadoway, silviculture superintendent with Blue 
Ridge Lumber, inspecting a high-elevation site for a white 
spruce progeny trial series to be established in 2014

important lessons:

•	 Growth	shows	an	inverse	linear	rela-

tionship	with	latitude	of	origin.

•	 Growth	relative	to	local	sources	show	

consistent trends:

	 –	 Southern	transfers	grow	more	

slowly,	and	the	greater	the	transfer	

distance,	the	poorer	the	growth.

	 –	 Northern	transfers	grow	relatively	

faster, and the greater the transfer 

distance, the greater the effect.

•	 Aspen	is	very	sensitive	to	site	quality.	

The best materials on the southern site 

have double the productivity on the 

northernmost site. The productivity is 

four times higher on the most fertile 

site (Grovedale).

•	 Although	differences	in	the	slopes	

suggest that there is some genotype-

by-environment	interaction,	it	would	

not	appreciably	influence	clone	

selection.

•	 Selection	of	the	top	18	clones	for	

mean individual tree volume on each 

site	results	in	realized	height	gains	

of 15%, 11%, and 51% at Manning, 

Grovedale, and Drayton valley 

while	corresponding	gains	in	volume	

productivity	are	29%,	49%,	and	293%	

on the same sites.

•	 The	top	18	clones	at	the	Grovedale	site	

averaged	9.3	m	in	height	and	10.9	cm	

diameter at breast height at 10 years 

from planting. This represents a maxi-

mum mean annual volume increment 

of	17.3	m3/ha/year compared to a trial 

average of 11.6 m3/ha/year.

MEAN ANNUAL INCREMENT By CLONE 
SOURCE ON THREE TEST SITES
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In 2010–12, the Alberta Tree Improvement 

and	Seed	Centre	(ATISC)	undertook	

a range of applied research activities 

to aid tree breeding, public oversight 

for acquisition and use of reproductive 

materials, and gene conservation. Selected 

activities	are	described	below.

WHITE SPRUCE SHOOT 
PHENOLOGy
In	May	and	July	2009,	bud	flushing	and	

budset	were	monitored	in	the	B.C.-led	

genecology and climate change adaptation 

provenance	trial	at	the	Hay	River	field	test	

site, in northern Alberta. The trial has 90 

provenances	of	white	spruce,	Engelmann	

spruce, and putative hybrids from across 

western	North	America.	The	data	were	

analyzed	in	spring	2010.	Geographic	and	

climatic	trends	in	bud	flushing	and	budset	

were	clearly	established	when	examined	

within	narrow	geographic	regions.	For	

example, in Alberta, provenances at high 

latitudes or high elevation, or in regions 

with	few	growing	degree	days	opened	

and closed buds earlier than provenances 

from	warmer	areas	at	mid	latitudes	and	

elevations.	Similar	trends	were	observed	

among provenances from B.C. and Idaho, 

but	with	considerable	inconsistency.

WATER USE EFFICIENCy
In spring 2010, data for 13C isotopic content 

from	wood	core	samples	extracted	from	

white	spruce	trees	of	10	provenances	

established	in	field	trials	at	Hay	River	

north of High Level and Hangingstone 

near	Fort	McMurray	were	analyzed.	

These	provenances	were	selected	based	

on the annual moisture index of their 

origin	to	allow	for	13C content comparison 

between	populations	from	dry	and	moist	

environments	when	planted	in	dry	and	

moist environments. The 13C	content	was	

analyzed	for	the	whole	27-year	wood	core	

and	for	the	wood	created	in	the	driest	year	

in the life of the trees, as inferred from 

the	width	of	the	growth	rings.	Although	

results	were	less	than	conclusive,	the	

general	trend	was	for	provenances	from	

drier areas to have higher 13C content and 

consequently	higher	water	use	efficiency	

than provenances from moister areas. 

Provenance	differences	were	greater	on	

the drier (Hay River) than moister site. 

Provenances	with	higher	13C had greater 

diameter	growth	than	those	with	lower	
13C.	There	was	no	meaningful	correlation	

between	13C	and	height	growth.

SPRUCE FLORAL INDUCTION 
WITH GA

4/7

ATISC,	in	collaboration	with	Dr.	Richard	

Pharis of the University of Calgary, 

is	conducting	an	experimental	floral	

induction	trial	in	the	Region	E	white	spruce	

seed orchard at ATISC. The experiment 

involves applying different dosages of a 

combination of gibberellic acid 4 and 7 

(GA
4
/GA

7
), commonly denoted GA

4/7
, and 

stem girdling to stimulate cone production 

in	a	year	when	little	or	no	cone	production	

is expected. Initial assessment indicates 

that	trees	that	were	either	girdled	or	

treated	with	GA
4/7

 and those that received 

both girdling and GA
4/7

 produced many 

male	and	female	strobili	whereas	control	

trees (no treatment) did not. Trees treated 

with	GA	
4/7

 produced more female strobili 

than girdled trees; application of GA
4/7

 

alone and girdling plus GA
4/7

 had the same 

effect. Male and female strobili production 

did	not	differ	significantly	among	GA
4/7

 

dosages.	Trees	will	be	assessed	further	for	

production of viable seeds.

SEED BIOLOGy AND 
TECHNOLOGy
Alberta Environment and Sustainable 

Resource Development (ESRD) recruited 

Ms. Lindsay Robb as its provincial forest 

tree seed specialist. She has extensive 

experience in the biology and handling of 

tree	seeds	from	her	prior	tenure	at	Kew	

Royal Botanic Gardens in England. Lindsay 

has brought rigour and enthusiasm to the 

tasks	of	revising	ATISC’s	seed	archiving	

requirements and cold container seed 

withdrawal	procedures,	examining	the	

effect of types of storage containers 

on seed longevity, and pre-treating 

hard-to-germinate seed, such as limber 

and	whitebark	pine,	to	name	just	a	few	

activities. Lindsay is planning a study to 

determine an appropriate cone collection 

time for limber pine on the premise that the 

low	seed	viability	currently	observed	for	

this species may be caused by collection of 

immature cones in an effort to save seed 

from	nutcrackers.

LIMBER	AND	WHITEBARK	PINE	
GENE CONSERvATION
Poor natural regeneration, mountain pine 

beetle,	and	white	pine	blister	rust	have	

endangered	limber	and	whitebark	pine	in	

Alberta. Consequently, ESRD has mounted 

a gene conservation program to collect and 

archive enough seed of diverse origin of ex 

situ gene for conservation and restoration 

of	both	species.	By	spring	2012,	59.2	kg	

and	32.8	kg	of	limber	and	whitebark	pine	

were	collected	and	archived,	respectively.

Caging whitebark pine cones for protection

P a r t n e r s



11

A L B E R TA  F O R E S T  G E N E T I C  R E S O U R C E S  C O U N C I L

2 0 1 1 – 1 2  R E P O R T

alBerta-
Pacific forest 
inDustries inc. 
In	2012,	Alberta-Pacific	(Al-Pac)	began	to	screen	the	balsam	poplar	

collection from its PB1 Controlled Parentage Program (CPP) for use 

in	reclamation	of	challenging	sites	associate	with	bitumen	extraction.	

Through	a	partnership	with	Syncrude,	the	Wood	Fibre	Centre,	

and	the	University	of	Alberta,	we	screened	the	first	150	clones	for	

tolerance	to	process	water	in	an	aeroponics	experiment	using	0%,	

25%,	and	50%	process	water	concentrations.	

	 Through	this	screening	process,	we	will	identify	clones	of	native	

balsam	poplar	that	are	tolerant	and	grow	well	on	reclamation	sites	

found in the minable oil sands region of Alberta. Early results suggest 

that a genetically diverse group of clones can be selected and propa-

gated	for	this	purpose,	which	is	encouraging	and	an	alternative	use	to	

traditional	tree	improvement.	Next	steps	will	include	a	field	trial	and	

screening of another set of clones from the CPP plan.

	 In	addition,	two	years	of	a	four-year	installation	trial	series	

associated	with	the	PB1-CPP	plan	have	been	completed,	with	more	

than 100 clones planted on six test sites throughout Al-Pac’s Forest 

Management	Agreement	area	and	beyond,	at	Waskahegan,	Cowpar	

Road,	Chipewyan	Lake	Road,	Aostra	Road,	Al-Pac	mill	site,	and	

Smoky	Lake	Tree	Improvement	and	Seed	Centre.	

PoPlar 
council 
of canaDa

The	Poplar	Council	of	Canada	(PCC)	was	busy	this	past	year	preparing	the	Canadian	

national	report	for	the	United	Nations	Food	and	Agriculture	Organization’s	International	

Poplar Commission (IPC), covering the time period 2008–11. Each member country, of 

which	there	are	37,	is	requested	to	produce	a	national	report.	All	the	reports	can	be	found,	

along	with	a	synthesis	provided	by	FAO,	at	www.fao.org/forestry/ipc2012/79776/en/.	

Canada	is	well	represented	on	the	12-member	executive	committee	for	IPC,	with	Dr.	Barb	

Thomas as an elected member and Mr. Jim Richardson as a co-opted member. 

	 The	PCC	also	launched	a	new	website,	www.poplar.ca,	and	held	a	special	workshop	on	

breeding challenges and process and genetic resource conservation, in September 2012 

in	St.	Foy	Quebec.	Presentations,	along	with	our	2013	and	2014	meeting	announcements,	

can	be	found	on	the	PCC	website.	

coast 
to coast 
reforestation
The	five	nurseries	of	the	Coast	to	Coast	Reforestation	co-

op	continue	to	provide	an	essential	link	in	the	implementa-

tion of the Alberta Forest Genetic Resource Management and 

Conservation Standards	(FGRMS).	A	growing	portion	of	the	

46	million	seedlings	produced	annually	are	now	non-tradi-

tional	crops,	such	as	clonal	poplar	and	willow,	native	decidu-

ous	trees	and	shrubs,	and	non-woody	reclamation	species.	

Coast to Coast Reforestation staff provide consulting and 

education services to our non-forestry clients to meet the 

seed collection, seed transfer, and seedling deployment 

requirements of FGRMS. 

	 In	2011,	the	seed	extraction	facility	at	Smoky	Lake	

Forest Nursery extracted seed from 9,118 hl of lodgepole 

pine	cones	as	part	of	the	effort	to	create	a	seed	bank	in	

advance	of	the	pine	beetle	attacks.	Also	processed	that	

year	were	525	hl	of	white	spruce,	94	hl	of	black	spruce,	and	

127	kg	of	winged	seed.	This	facility	continues	to	extract,	

clean, and test most of the tree and shrub seed used to 

replant Alberta’s forests.

	 In	cooperation	with	our	clients,	Coast	to	Coast	

Reforestation:

•	 Develops	efficient	clonal	propagation	growing	systems	

for	poplar,	willow,	and	aspen	using	root,	vegetative,	and	

tissue culture

•	 Develops	growing	regimes	to	produce	native	deciduous	

trees, deciduous shrubs, and herbaceous species for 

reclamation in the oil sands

•	 Establishes	seed	extraction,	seed	handling,	and	

stratification	protocols	for	native	shrub	species

•	 Develops	propagation	methods	and	growing	regimes	

for	plants	being	used	in	wetlands	reclamation
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West fraser, 
hinton WooD 
ProDucts
 
Activities for the Region A lodgepole pine 

program	began	in	early	1978,	with	the	

selection	of	156	wild	parent	trees	from	

stands in the Hinton Wood Products 

(HWP) Forest Management Agreement 

(FMA) area, and the establishment of 

provenance	tests	(phase	1	tests)	between	

1978 and 1981 on eight sites. Family 

identities	were	maintained	on	two	of	these	

sites,	which	allowed	selection,	in	2000,	of	

36	superior	individuals	from	fast-growing	

families for inclusion in a seed orchard. A 

further	67	trees	were	selected	for	inclusion	

in the breeding population.

	 A	seed	orchard	site	was	purchased	

in	2000,	and	the	first	grafted	trees	were	

planted in 2001. By 2012, 1,514 out of 

1,870	positions	(81%)	were	filled.	

	 An	additional	138	wild	tree	selec-

tions	were	made	from	the	HWP	FMA	

area in 2004 and 2005, to broaden the 

genetic base and geographic coverage of 

the	program.	Thirty-one	selections	were	

also made from the Region B2 lodgepole 

pine Controlled Parentage Program plan 

Norris genetic test site. To evaluate these 

selections,	phase	2	tests	were	established	

in	2008	on	five	sites.

 Breeding for establishment of a phase 

3	progeny	test	series	was	begun	in	2012.	

Pollen	was	collected	and	mixed	from	a	

number of parents in the production and 

breeding	orchards.	Female	flowers	were	

bagged before emergence to prevent ac-

cess	by	outside	pollen.	Once	the	flowers	

inside the bags became receptive, the pol-

len	mix	was	applied.	Cones	will	be	picked	in	

September	2013.	Additional	breeding	will	

be	performed	in	2013,	for	a	2014	harvest.	

Seedlings	resulting	from	these	crosses	will	

be	planted	in	a	new	series	of	progeny	tests	

on the HWP FMA area in 2015 or 2016.


