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2003 has been an exciting year full of changes and great progress for Forest Genetics Ontario. First
of all, this report details a nine-month fiscal period as we have changed our year end from the end of
March to a calendar yea6o the financial statements in this document are for the pipradL to
December 31, and the activities described were carried out in a short year

Although a short yeait was a full one.We made important progress on our business model, with

the hiring of the new Provincial Coordinatdfathleen Brosemer began work on January 1, at this
writing has established anfick and a website presence, and is hard at work on strategies for
achieving Forest Genetics Ontag@oals. Several FGO board members spent considerable time and
effort devising and carrying out the hiring process, for which we are all grateful.

Our Living LegacyTrust projects matured in this third field season. Both of our field guides, “Field
Guide to Seed Orchard Management” and “Second-Generation Pitegiyanagement Field

Guide,” were ready for publication by the end of the fiscal peridte New Second Generation

Breeding Programs project made enormous progress and is now poised for successful completion of
all programs, with fully committed partners, within the next two years.

Seed source work proceeded this year through diverse partners and collabAreggisw of the

Canadian Forest ServiseSeedWhere program was written and workshops developed and delivered.
FGO supported a great deal of work with white and black spruce on the concept of Focal Point Seed
Zones developed at Lakehead UniverstBeed collection workshops, seed banking, and work with
diverse groups such age®ardship Councils, Ontario Parks, Conservafiothorities, and

environmental project funders provided a good supply of source identified seed to renewgOntario’
forests.

In the coming year we look forward to developing more progressive funding mechanisms fer FGO’
work, establishing the groundwork for a Breeditigategy for key species for tree improvement and
gene conservation work, and continuing with our ambitious program of forest gene conservation and
tree breeding. Please follow our progress with these goals, afgoica.

Bill Thornton
April 2004
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Efforts this year focused lgely on butternut conservation and participation with a central Ontag® lar
woodlands conservationfeft. In addition, we have been working extensively on seed and stock for
reestablishing white pine populations, and preserving and growing a wide range of genetic stock to help in
the search for genetic resistance to white pine blister rust.

At the FGCA2003Annual Meeting, members asked the FGGAnvestigate the idea of a Species Recovery
Fund to support species conservation and recovlstefThis would replace the single species focused
effort that was being investigated for butternut conservatitontef

Dr. JohnAmbroses draft paper Ontaridree ConservatioAssessment Matrix, criteria to assess a species
status, was reviewed at the FG2B03Annual Meeting, and was sent ttefe Deon, Petawawa Research
Forest, Canadian Forest Service, to contribute to their biodiversity conservation initiative.

Cathy Nielsen, on behalf of the Butternut Conservation Coalition, revised and submitted the status report to
COSEWIC, which in November recommended that butternut be listed as endangereds €@Gérvation
strategy dbrts had been on hold pending the COSEWIC verdi¢t. are now in discussion with

Environment Canads’'CanadiatWildlife Service and representatives from Quebec and New Brunswick on
the possibility of a national recovery plan under the Species afRisld successful $5,000 proposal was

made to the OMNR’ Species at Risk Fund.

FGCA promotedlrheArboretums program to archive ‘survivor elmastross Southern Ontario, and is
advising MNR Kemptville and the Eastern Chageciety of Ontario Nut Growers regarding conservation
of a lage northern stand of shagbark hickory

White pine seed orchard management for seed and conservation purposes is being carried out in eight seed
orchards, variously managed by SFL holders, MNR, and conservation interests. Of these orchards, a few
have infestations of white pine cone beetle, and research on control of this significant pest is taking place at
these sites. In addition, several of the seed orchards have provided clonal stock for a northern white pine
progeny test being done Bgmbec.

A major concern for FGO is that seed and stock for reforestation be from sources that
are adapted to the area where they’ll be planted. Many species have strong adaptive
variation determined by climate, and OntagiSeed Zone policy was developed to
recognise this and provide for the healthiest future forest. FGO is interested in ways

to promote the use of appropriate seed, further develop the seed zone concept, refine it
to reflect the actual response offéient species, and predict the response teéreint

species to a changing climaté/e thus participate in or carry out many activities

related to seed source and adaptive variation.



FGO, through its member associations, actively promotes the planting of source-identified seed in appropriate
seed zones, participates in and supports provenance testing to identify the climate variables ttfattha@ost af
given species, and promotes the development and deployment of advanced computer tools which best match
seed provenance and planting sites.

Brian Swaile and’he OntarioTree Seed Plant (OTSP) helped FG@iver another Certified Seed Collector
Workshop under th@ntario’s Natural SelectionSeed Source Certification Prografime first edition of

Seed Souwe Matters a newsletter for Certified Seed Collectors, was distributed to remind collectors of the
importance of source documentation and to encourage them to register their seBuklatttification

manual was distributed to several nurseries interested in becoming certified.

Currently FGCAIs tageting a key group, those who operate and fund planting programs, to convince them of
the benefits of requiring known sources in their projects (Oak Ridges Moraine Founti@emntario,
Conservatioriuthorities, etc). They have the economic power to influence the growers and then collectors to
document seed sources.

FGCA patrticipated on the implementation committe@mafes Ontario Communitjree Planting Program.

Our eforts included promotion of known seed sources of native species in Natural ResourcessGamads’
2020 program, and a proposal to facilitate an increase in supplies of suitable species and seed sources for
urban tree planting.

FGCA technical advisor and OMNR Forest Specialist, Cathy Nielsen, produced a report based on the
Canadian Forest ServiseSeedWhere program. Cathyéport is the basis of a workshop FG@#ivered to

the staf at the OMNRS OntarioTree Seed PlantThis report will help OTSBtaf use SeedWhere to analyze
seedlots of known specific sourcefhe deployment zones outlined could result in use of the seed beyond the
restrictions of the generic tree seed zones to better serve their clients’ needs. FGCA hopes this tool will help
collectors and growers realize the benefits of accurate documentation of seed source.

FGCAalerted &wardship Councils of their potential role to locate seed sources, forecast seed crops, and
collect and bank seed supplies. Several Councils responded pasitively

FGCA manages a seed bank at the OTSP to maintain a base level of white and red pine seed by seed zones.
Growers may access seed if a southern Ontario planting destination can be proven.

FGO supported work by DBIll Parker at Lakehead Universityn a range-wide provenance testing for black
spruce. SWTIAvorked with Dr Parker on a similar project with white spruce, a report is now available
online via wwwfgo.ca.

First generation tree breeding has been carried out for many years, by FGO and its predgeessaians,

in northwestern and northeastern Ontario, to provide improved seed for renewing ©fdeesis. These

activities involve selecting trees that aregyigrtall, fast-growing, or exhibit some other desirable trait, and
collecting and growing the seed from these superior individuals. Seed orchards have been planted to provide
a stable supply of good seed, and orchard management, testing, and selecting for the best-growing families
and individuals continues to be a major activity for F&@artners and members in the northern regions. Our



existing programs include sites for jack pine and black spMiehave also established three white pine
sites in the northeast, and in recent years two white spruce sites in the norfkatiggies for 2003 were as
follows:

Abitibi-Consolidated, BowateandWeyerhaeuser fertilized several seed orchards to ensure healthy vigorous
trees and lare healthy seed cropé number of black spruce seed orchards were injected with gibberellic
acid 4/7 (GA 4/7) to stimulate cone production.

McKenzie Forest Products conducted marking for roguing ivénmilion River jack pine seed orchard, and
collected cones from Goodie Lake South black spruce orchard. Bowater rogued and collected cones at the
Kasaboski jack pine seed orchard, and collected cones from the Kakabeka jack pine and Kreikmann black
spruce orchardsAbitibi-Consolidated conducted topping and cone collections at its Nikulassen seed orchard.

In northwestern Ontario, the various partners in total collected 155.1 hectaliters of cones from eleven seed
orchards yielding more than 34,000,000 viable seeds.

Five first generation breeding programs for jack pine, eight for black spruce, and three for white pine are
maintained in northeastern Ontaribhere was a great deal of activity in these areas in 2003, including
several final roguings leaving the best 20 families per set: 80 families of the original 400.

Vegetation management was carried out in one jack pine orchard, and three were fertigzeidmbleton
orchard had its final roguing carried out. Cones were collected in all five jack pine orchards, yielding 47.26
hectaliters of cones, and one orchard underwent an operational/trial flower induction using gibberellic acid
treatment. Three treatments were applied:

1. GA 4/7 hormone injections

2. High-rate application of ammonium nitrate fertilizer

3. Combined GA 4/7 and ammonium nitrate fertilizer

Annual soil and foliar sampling was carried out to determine the need for fertilizing.

Among the eight black spruce orchards in the northeast, two had vegetation managemenfiaetéye
fertilized, one underwent the same GA treatment detailed above, and cones were collected in four of them,
yielding 150 hectaliters. Five orchards, howewad their final roguing carried out this season, bringing
them to their best 80 sets of the original 400e final orchard population was field colour coded according
to family breeding valuesTrees were divided into four groups:

1. Upper >+ 2 STDV from the mean

2. Middle >+1 STDV <+2 STDV

3. Lower <+1 STDV, >-1 STDV

4. Cellar <-1 STDV

Two orchards had their first roguing carried out, keeping the trees with the highest Individual Breeding
Values.

The Crown Management Decision Support System (CMDSS) was applied at the Ramore Dnchésdn
economic model that compares cone collection costs between orchard trees with and without crown
management and is tested annually here.

The three white pine sites all had various types of vegetation management applied, and all wererassessed i
the fall for total height, condition code and competition index.



There are four new first generation programs in the northwest region, Lake Nipigon East (LNE) black spruce
and jack pine, Dryden 4300 white spruce and Red Lake 3300 white spruce, that were supported in part
(labour portion) by LI funding under Program 5 (Project 05-030). Industry funding was provided by
WeyerhaeuseKimberly-Clark, DomtarDryden Forest Management and McKenzie Forest Products.

Site preparation was completed and two jack pine family tests and a seedling seed orchard were established,
Atigogama test (Domtar), Exton test (Kimberly Clark) &mpbendix Lake seed orchard (Kimberly-Clark),
for the Lake Nipigon East jack pine program. Sites were also measured at the end of the growing season.

Seedlings in the Lake Nipigon East black spruce program were maintained and surveyed (Kimberly-Clark and
Domtar).

Site preparation was completed and four open-pollinated white spruce family tests established for the Red
Lake 3300 white spruce programé\é¢rhaeuser). Seedlings were measured at the end of the growing season.

Site preparation was completed and four open-pollinated white spruce family tests established for the Dryden
4300 white spruce program @fierhaeuseMcKenzie Forest Products, Dryden Forest Managem@aggin
the seedlings were measured at the end of the growing season.

The new first generation programs are well on their way to providing improved seed for reforestation in
northwestern Ontario.

FGO, through its members and partners, three years
ago embarked on an ambitious second generation
breeding program in northeastern and northwestern
Ontario. We are attempting in this program to carry out
both controlled pollination breeding and open
pollination seed collection, in order to maximize the
genetic gains while minimizing relatedness and
inbreeding, thus maintaining the genetic diversity
found in natural forest stands.

In the SupericiVoodsTree Improvemenissociation

there are six new second generation programs, Lake Nijgsh(LNW) jack pine and black spruce, Rainy
Lake black spruce, English River jack pilgabigoon black spruce and Lac Seul black spruce. In the
northeast, NESMAhas established nine additional second generation programs to total ten pildjects.
2003 second generation activities were supported in part by Living L&gasty(LLT) funding from Program
4 (Project 04-013) and funding from the Ministry of Natural Resources. Industry funding was provided by
Abitibi-Consolidated (ForwVilliam, Fort Frances and Kenora Divisions), Bowalnyden Forest
Management, Red Lake Forest ManagemenWdeykrhaeuser in the northwest, aaitibi-Consolidated,
Clergue Forest, Domtar (Chapleau, Espandilemins,White Rivel), Dubreuil Forest, Hearst Forest
Management, Northshore Forest-Durban, Shiningtree F@esratec (Chapleau, Kapuskasing-Spruce Falls,
Timmins), andlimiskaming ForesAlliance in the northeast.



During the 2003 season, which was the third and final year of funding under the Living Tegstcyhe
primary second generation activities were as follows:

Pollen was collected, extracted, used, and/or stored for elite selections in five of the six SWTIA programs
(LNW black spruce, English RivaMabigoon, Lac Seul and Rainy Lake), and seven of the NEfidgrams
(Island Lake 3, Ramor&malgamated 4/25, and Hambleton jack pine and Island Lake 1, Ramodddand
Creek black spruce).

Breeding (controlled pollination) was carried out in all six SWplagrams.The controlled pollinations
were completed in three of the NESNdack spruce programs (Island Lake 1, Ramore Addlid Creek) and
pollinations carried out in four of the five jack pine programs.

Seedlings for open-pollinated tests were grown for the L&Ek spruce, Rainy Lake, Bonpand Island
Lake 4 black spruce programs. Re-flush seedlings were sown for open-pollinated tests in the LNW jack pine
program.The stock is being ovavintered for planting in the summer of 2004.

Site preparation is complete and three open-pollinated tests established for the Rainy Lake bladkhspruce.
test represents the first test series with 320 families established. Four test sites are prepared for black spruce
and one for jack pine in the northeast.

Site preparation is complete and two series of open-pollinated tests established, each with three tests, for the
LNW black spruce. Series one contained over 300 families and series two contains over 100 families and
included additional families from two nearby breeding zones. In addition, the first test series of controlled
pollinated families is established at the formbunder BayTree Nursery

SWTIA partners established one open-pollinated test of 336 families for theja®dine programA
second smaller test was established with 126 common families. Site preparation is complete for the second
series of open-pollinated tests as well as for the elite tests.

Scions have been collected from selections and grafting carried out for clonal archives and for clonal seed
orchards in each of the six SWTIA programs. NESMA carried out scion collection and grafting for two of
their black spruce programs. Rootstock was grown for more grafting of scions for all programs in 2004.

SWTIA's partners planted some grafted stock in the clonal archives of all six programs and in the clonal seed
orchard of two programs (LNack pine and black spruc@wo archives are now complete, Rainy Lake
black spruce and LNW jack pine.

Flowers were induced byjecting gibberellic acid 4/7 (GA 4/7) into black spruce selections in the Rainy
Lake,Wabigoon, Lac Seul, LNWsland Lake 1 and Ramore programs to assist with inducing cones. Carried
out GAinjections in four jack pine programs Island Lake 3, Ranfareglgamated 4/25, and Hambleton.

Partners cllected open pollinated cones and extracted seed by tree in five of the six northwestern region
second-generation programs (except LNW Pj). Open pollinated cones were collected and seed extracted in
four jack pine programs and three black spruce programs in the northeast. In addition, controlled pollinated
cones were collected and seed extracted by tree in all six SWTIA programs and the same seven NESMA
programs.

Two of the northeastern black spruce programs saw elite population tests established during the 2003 field
season.The Bonner and Island Lake 4 sites are on their wil brush mats for vegetation management,
snhow fencing for security and signage installed.



In the northeastern progranarse of the taller trees had to be bent using a system of ropes, in order to gain
access to the female flowers on the upper part of the crown to carry out controlled polliriEtietsees
were left in the bent position until the pollination bags were removed.

TheVegetative Propagation controlled crosses for the NEBIE program were carried out again, with six
crosses being made. No pollen was collected, as all the pollen required was in storage from the previous year
At this time, there is enough seed from crosses to proceed with the testing.

At this point, Living Legacyfrust Funding has ended for our second generation breeding programs, and the
various partners have committed to continuing the wdwo more years will be required to complete the
establishment phase of these programs, and then several more years of management before improved seed
will be produced and genetic gains begin to be realized.

Research on various topics is an integral part of E@@rk. We are
interested in controlling insect infestations and disease outbreaks in our
test plantings, provenance studies on various species of interest, wood
density and other parameters of improved breeding stock, the impacts of
climate change on Ontar®future forests and how best to select for the
types of adaptive variation that will assist in growing a healthy forest for
the future. Thus the research projects we supported in 2003 were diverse.

FGCA helped raise matching funds from the forest industry as required for an NSERC grant to study the
white pine cone beetléAndrea Brauner of the University ®bronto, advised by DPeter de Groot,

Canadian Forest Service, is doing a two year project to research a method to control the devésttging ef
this insect can have on seed crops.

SWTIA received LO Program 4 funding ($75,000) to investigate wood quality traits in black spruce and jack
pine tree improvement prograni$e research project is in cooperation with Forintek, OARYyerhaeuser
Bowater and Dryden Forest Management. Industry membengeflaeuseBowater and Dryden Forest
Management) collected wood cores frévabigoon breeding zone black spruce and L]k pine test trees

and sent the samples to Forintek for analysis of wood quality traits using x-ray densitometer

SWTIA assisted with LT funded white spruce focal point seed zone project, led by Bill Rdrkeehead
University Industry members Kimberly-Clark akdeyerhaeuser maintained two white spruce provenance
test sites located at former bareroot nursery sitég. results of this work can be accessed through
www.fgo.ca.

FGO partnered with DIParker to work on focal point seed zones for black spruce range-wide provenance
testing.

FGO funded research into thdiehcy of Neem-based insecticide formulations on white pine weevil, which
can be a significant pest in jack pine progeny test sitd=evil damage can introduce a significant source of
noise into growth and survival test data and interfere with our tree breeding programs for genetic
improvements, in a bad infestatiowith the increasing restrictions on insecticides in forestry applications,
we are interested in seeking out alternatives. Neem is a compound found naturally in neem trees native to
India and has shown promise in other insecticidal applications.



FGO's publications “Field Guide to Seed Orchard Management” and “Second-Generation Hesieny
Management Field Guide,” were ready for publication at the end of this fiscabpelasire now available
through our dice. SWTIAmembers hosted a fall workshop in Fort Frances that highlighted the new FGO-
LLT field guides.

FGO commissioned a rewrite of tliestAssessment Program software so that the package, originally written
to run under DOS on both dataloggers and desktop computers, will run under a desktop somputer
Windows system in the new versiomhis program will be made available by download from the FGO
website.

FGCA assisted a member group, Society of Ecological Restoration-Ontario Chattitex fourth edition of
their Native Plant Resource Guide.

FGCAand the Ontaridree Seed Plant had discussions with OMNR Ontario Parkdsabmote the value
of parks as sources of seed, because current interpretation of thAd&amichibits this.

FGCAworked withTrees Ontario, Conservation Ontario and Forest Renewal Co-op (formerly LUSTR) to
develop a funding proposal for the Southern Ontario Regeneration Sditvsyproject would survey current
practices and success rates to be better able to rank the research needs, e.g. species vs. seed source, site
selection, stock type, tending.

FGCA joined several partners includifigent University Peterborough Field Naturalists, loc&\8ardship
Councils, and Otonabee Region Conservafiothority, in forming the LageWoodlands Conservation
Cooperative (WCC), to promote conservation of six areas ajeéanpland hardwood forests in a four county
area centred around Peterboroughis yeats eforts involved the preparation of a detailed three year
proposal to thdrillium Foundation, to produce and test extension materials to influence landoactess.
FGCAwill be working with other partners across Ontario to promote YMEC's results.

FGCA cautioned groups interested in planting hybrid poplar in carbon sequestration prognancencern
is that planting will be done without benefit of long term breeding, testing and plantation management
programs. FGCA continues to distribute:

A Growers Guide to Hybrid Poplar (Boysen &dbl, 1991)
A Crop ForYou?, 1991 video, Eastern Ontario hybrid poplar plantation experience

SWTIA presented a Forest Genetics anee Improvement Courgevard to Lakehead University student
AshleyThomson, and @&hesisAward to Claire Riddell. Her thesis is based on the range-wide black spruce
provenance data from Bill ParkelLLT project that is also supported by FGO. Claire also received an
NSERC Undggraduate Summer Researoliard and assisted in measuring the range-wide black spruce
trials.

All three regional associations continued in 2003 with their excellent outreach work, serving on planning
committees, providing information and articles for othgaaization$ newsletters, &éring presentations and
displays at various conferences and events, answering numerous inquiries from the public about forest
genetics and general forest information and issues, and working to get websites set up to increase public
outreach.






