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EXECUTIVE SUMMARY 

 

The Minnesota Tree Improvement Cooperative (MTIC) completed its twenty-sixth year 

in 2007 with fourteen full members and six supporting members.  Dues payments in the amount 

of $62,946 were collected, which included the contract with the MN DNR.  Two business 

meetings were held, one on January 12, 2007 at the North Central Research & Outreach Center 

(NCROC) in Grand Rapids and another on March 22 at the Cloquet Forestry Center.  The MTIC 

fall workshop was held at Iron Range Resources in Chisholm on October 11.  Pike, Warren and 

David visited over 40 different plantings, including orchards and research trials throughout the 

year.   During 2007, Carrie Pike served as Coordinator, Dr. Andrew David was Director and Jim 

Warren provided field and technological assistance.  Kathy Haiby and Egon Humenburger (both 

based in Grand Rapids) also provided field assistance.   

  

In 2007 priorities included planting a red pine seed source trial, producing 46 controlled 

crosses on white pine, and collecting five-year measurements on second-generation white spruce 

and comparison trials. One red pine orchard was marked for roguing.  Cones were collected from 

13 different seed orchards.  Cones from eight new full-sib families were collected from the white 

pine breeding arboretum in Cloquet.   

 

Meetings attended: Warren attended the annual meeting of the SWTIA in Sioux Lookout 

Ontario, Pike attended SAF winter meeting in Ely MN, two Forest Productivity meetings 

(sponsored by MFRP) in Duluth, Rustbusters in Spokane WA, Forest Genetics in SS Marie 

Ontario, & Climate change workshop in Bemidji.  Pike and Warren attended NCFPW in 

Shoreview MN in September.  Pike did a presentation at the University of Minnesota Forest 

Ecology lab in St Paul, and both Pike and Warren did presentations at the MTIC fall workshop.   

 

Jack pine and white pine are slated for grafting in 2008.  A black spruce seed-source trial 

will be planted in 2008 at three sites.  White pine breeding will be continued.  Ten-year 

measurements on 2
nd

 generation jack pine populations will be taken in fall 2008, along with ten-

year measurements of the Zambino open-pollinated progeny test (white pine) located at three 

sites. 
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INTRODUCTION 

 

In 2007, the Minnesota Tree Improvement Cooperative (MTIC) entered its 26th year with 

14 full members and six supporting members.  Seed orchards for five conifer species are in 

place: black spruce, white spruce, jack pine, red pine and white pine.  This year was notable for a 

mild and relatively snowless winter followed by a hot, dry mid-summer.   However, growing 

conditions were not as severe as in 2006 owing to a cool/wet spring and fall (the wettest October 

on record).  The year was also marked by a substantial cone crop in Pinus resinosa, with bumper 

crops observed across the state.  The state nursery met and exceeded their quota of red pine seed 

for many zones.  MTIC orchards also benefited from this region wide crop and cones were 

harvested from three red pine orchards.      

 

Accomplishments during 2007 included planting a red pine seed source trial at five 

locations and completing 46 controlled crosses on white pine.  In the fall, five-year tree heights 

were measured on second-generation white spruce and at one of five comparison trials that were 

also out-planted in 2003.  Data collection was completed at the Blind Lake red pine orchard, 

owned by Cass County land department in partnership with Beltrami and Hubbard counties.  In 

fall 2007 this orchard was marked for roguing in the future.  Two white pine trials established by 

Cliff and Isabel Ahlgren in the 1980s, were measured and assessed for blister rust as per 

contractual agreement with support from the Wilderness Research Foundation.  Grafting in 

March 2007 resulted in the following:  171 jack pine (58 remaining, 34% survival), 84 white 

pine (38 remaining, 45% survival) at General Andrews Nursery, and 169 white pine (143 

remaining, 85% survival) at Iron Range Resources’ Mineland Reclamation facility in Chisholm.  

Cones were collected from 14 different seed orchards.   

 

 The newly established College of Food, Agricultural and Natural Resource Sciences 

(CFANS) is still being reorganized as the former colleges of Natural Resources (CNR), and 

Agricultural, Food and Environmental Sciences (COAFES) are combined.  Dr Al Levine, Dean 

of the College, has navigated his way across the state to visit all the remote stations including the 

Cloquet Forestry Center and NCROC.  The “unit heads,” a group consisting of department chairs 

and site directors, met in Cloquet in the fall, hosted by Ron Severs, who was appointed as 

Director of the Cloquet Forestry Center.  Bob Stine, former Director, accepted a new position as 

Associate Dean in the College of Continuing Education, which began in November 2007.   

 

This report summarizes activities and accomplishments from January 1 to December 31, 

2007.  It is organized into five major sections: Administration, Finances, Seed orchards, Species 

reports, and Outlook.  An Appendix, containing progress reports from current and future projects 

that involved MTIC staff or resources, follows the Outlook section.  The summaries provided 

have not been peer-reviewed or published, and thus the results may be subject to change upon 

final analysis.   
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A Letter from the Director 

 

Dear Cooperative Members, 

 

As this annual report came together I was struck by a couple of short term and long term 

successes that I would like to point out.  This past year the Blind Lake red pine orchard was 

brought back online when Cass County established a new all weather access road.  The 

measurements and analysis were completed and the trees marked for roguing.  Having access to 

another source of improved red pine seed is always a good idea, especially when it seems that 

good crop years in this species are about a decade apart.  Our white spruce comparison trials just 

finished their fifth growing season and the red pine comparison trials just went in this year.  Both 

of these will provide us with estimates of realized gains from our breeding programs.  Clearly we 

continue to make progress in many species. 

 

I view our long-term successes as the backbone of the cooperative.  These are primarily, the 

second generation materials that we already have planted out.  In the case of white spruce the 

first plantings of our second-generation white spruce material just reached the ripe old age of 

five years.  The rest of the white spruce second-generation material will turn five by the end of 

the 2009 growing season.  Although five growing seasons is not adequate to begin selections in 

white spruce we are well situated for advanced-generation breeding in this species.  Even farther 

along is the jack pine program where the second-generation plantings hosted by St. Louis 

County/Iron Range Resources at Ellsburg Road and Crow Wing County/MN DNR on County 

Line Road will finish their tenth growing season in 2008.  Measurements and data analysis of 

these two plantings will begin in fall of 2008 and I know that I will be working on refining the 

breeding plans and grafting suggestions in jack pine in the near future.   This information is not a 

moment too soon as the need for jack pine seedlings is expected to increase dramatically with the 

abundance of older stands reaching the end of their lifecycle.  

 

So, enjoy your copy of the annual report.  In some cases it will be trip down memory lane, in 

others it will be an opportunity to think about future possibilities.  Clearly, we are making 

progress on many fronts. 

 

 

Sincerely, 

 

 

Andrew David 

Director, MTIC 

Associate Professor of Forest Genetics  
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ADMINISTRATION 

 

Carrie Pike remains Coordinator of the MTIC, based at the CFANS Cloquet Forestry 

Center.  Jim Warren continues a full-time appointment providing technological and field 

assistance on projects for the MTIC, the white pine blister rust program, and the Cloquet 

Forestry Center.  Pike coordinates day-to-day operations of the Co-op’s finances, 

communications, reports, data collection and analysis.  Warren maintains the Co-op’s tree 

databases, software, and other technical and field assistance.   

 

Dr. Andy David, Director, continues to assist with long-term directives and consultation.  

His time is divided between the Aspen/Larch Genetics Cooperative in Grand Rapids, the MTIC 

in Cloquet, and teaching duties in St Paul.  Kathy Haiby and Egon Humenburger, also based in 

Grand Rapids, are partially funded by the state-legislated funding for white pine blister rust 

research, and assist on work pertaining to the genetic improvement of white pine.    

 

The Advisory Committee consists of representatives from each member of the MTIC.  It 

met twice during 2007 for business meetings, once on January 12th at NCROC in Grand Rapids, 

and again on March 22
nd

 at the Cloquet Forestry Center.  A workshop entitled “Managing insects 

and disease in conifer seed orchards” was held on October 11 at the Mineland Reclamation 

classroom adjacent to Ironworld in Chisholm, Minnesota.  Registration was $20; the meeting 

was attended by 12 people.   

 

In November 2007, Pike was formally accepted to graduate school at the University of 

Minnesota in pursuit of her Doctorate degree in Natural Resources Science & Management, 

under the advisory of Dr. Rebecca Montgomery.  The work is expected to focus on 

understanding the mechanisms of plant growth utilized by improved white spruce.   

 

On-site visits were made to over 40 different MTIC plantings in 2007 by Pike, Warren & 

David.  Pike attended the winter meeting of SAF in February in Ely, MN.  Pike and David 

attended the Forest Productivity Conference in Duluth on March 27-28 and again on October 16-

17th.  Pike also attended Rustbusters in Spokane Washington from July 23-27.  Warren attended 

the annual meeting of the Superior-Woods tree Improvement Association in Sioux Lookout 

Ontario on October 1-3.  Pike attended the meeting entitled “Adapting to Climate Change: 

Managing Tree Seed in an Uncertain Climate” hosted by Forest Genetics Ontario in SS Marie on 

Nov 13-16
th

, 2007.   On November 28
th

 Pike also attended the “Climate change workshop” in 

Bemidji hosted by the Center for Research Innovation (CRI), at Bemidji State University.  Pike 

and Warren both gave presentations at the MTIC on October 11
th

 and both attended the North 

Central Forest Pest Workshop on September 25
th

 in Shoreview MN.  David gave a presentation 

on tree improvement to Vermilion College students at Cloquet on September 20
th

, and Pike 

presented her research plans to the University of Minnesota Forest Ecology lab in St Paul on 

November 1st.     
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SEED ORCHARDS 

 

Seed orchards are the means by which the MTIC produces genetically improved seed for 

use in commercial-scale planting programs.  Orchards are in place for all five species.  All first-

generation jack pine orchards have been rogued.  Five red pine orchards have been rogued and a 

sixth (Cass-Beltrami-Hubbard County’s Blind Lake orchard) was measured and marked for 

roguing, expected to be completed in 2008.  A summary of the types and sizes of orchards is 

shown in Table 4.  Tables 5 & 6 list all orchards by species and owner for Picea spp. and Pinus 

spp. orchards respectively.  All “research” trials are listed in Table 7.  Second-generation trials 

are included in this list until they are rogued and no longer measured periodically.  Cone 

collections made in 2007 are shown in Table 8.   Kudos are extended to St. Louis County for the 

remarkable effort at collecting cones from four different species at the Ellsburg Rd complex this 

fall.   

 

Table 1.  Acres of seed orchard by species and orchard type. 

Orchard Type

Black 

spruce

White 

spruce

Jack 

pine

Red 

pine

White 

pine

Total 

acreage

First Generation Clonal 8 20 --- --- 14 42

First Generation Seedling Seed 8 4 27 37 --- 76

Improved First Generation Clonal --- 10 --- --- --- 10
Second Generation Full Sib 4 11 6 --- --- 21

Total acreage by species 20 45 33 37 14 149  
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Table 2.  Picea seed orchards actively managed by the MTIC. 

Species Orchard Type Organization Planting Date Planted

Size 

(ac)

Live 

Trees

Koochiching Co. Big Falls 19-May-89 2.3 61

Koochiching Co. Larsaybow 27-May-98 4.0 59

Minnesota DNR Sturgeon Lake 01-May-79 1.3 812

Minnesota DNR Eaglehead 17-May-78 2.7 582

Potlatch Corp. Cloquet 01-May-78 3.0 580

UPM - Blandin Blackberry 22-May-78 2.5 596

Minnesota DNR Split Rock 27-May-92 2.4 262
U of M CFC Airport 40 01-May-95 1.1 608

Totals: 8 Orchards 19.3 3,560

Itasca County Fig. Eight Lake 02-Sep-87 1.1 176

Lake County Two Harbors 02-Sep-87 1.0 198

Minnesota DNR Cotton 01-May-77 12.0 206

Potlatch Corp. Cloquet 01-May-77 3.3 140

St. Louis County Ellsburg Rd. 11-May-88 1.5 189

UPM - Blandin Arbo 01-May-76 1.5 121

1st Gen. Seedling UPM - Blandin Latimer 15-May-67 4.1 224

Minnesota DNR Split Rock 02-Sep-01 3.7 255

Potlatch Corp. Gillogly Road 01-Apr-03 2.1 187

Red Lake Redby 01-Apr-04 0.9 196

UPM - Blandin College 05-Sep-00 2.9 780

Lake County Ostman Pit Road 06-Jun-05 1.3 882

Itasca County Wabana Lake 20-May-03 1.8 693

Minnesota DNR Eaglehead 03-Jun-03 1.8 401

Minnesota DNR Eaglehead 01-May-05 1.3 877

St. Louis County Ellsburg Rd. East 06-Jun-03 2.1 393
UPM - Blandin Feeley 01-May-05 2.4 900

Totals: 17 Orchards 44.8 6,818

2nd Gen. Seedling

White 

spruce

Black 

spruce

1st Gen. Clonal

1st Gen. Seedling 

1st Gen Clonal

1-1/2 Gen. Clonal

2nd Gen. Seedling
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Table 3.  Pinus orchards actively managed by the MTIC. 

 

Species Orchard Type Organization Planting Date Planted

Size 

(ac)

Live 

Trees

Cass/Beltrami/Hubbard Co. Deep Portage Oct-82 3.4 492

Crow Wing County Crow Wing Jun-85 2.1 247

IRRR Agency Calumet Sep-82 1.7 220

Minnesota DNR Longprairie May-84 4.0 465

Minnesota DNR Nickerson May-84 2.4 403

Potlatch Corp. Gillogly Rd. Jun-83 5.5 183

Red Lake Nation Redby Apr-87 1.8 516

St. Louis County Ellsburg Rd. May-88 1.6 279

Wausau-Mosinee Paper Corp. Barnes May-88 4.1 549

Crow Wing Co./MN DNR County Line May-99 2.6 1705
St. Louis / Iron Range Res. Ellsburg Rd. East May-99 3.8 2574

Totals: 11 Orchards 33.0 7,633

Itasca County Bass Lake 19-May-98 5.7 498

Itasca Greenhouse Sayward 16-Jun-05 0.8 425

Minnesota DNR Split Rock 25-May-93 1.0 88

Minnesota DNR St. Francis 15-May-85 3.0 319

St. Louis County Ellsburg Rd. 02-May-90 1.1 233
St. Louis County Ellsburg Rd. East 21-Jun-99 2.5 237

Totals: 6 Orchards 14.1 1,800

Cass/Beltrami/Hubbard Co. Blind Lake 10-Sep-91 5.3 2249

Minnesota DNR Cotton 29-Jul-81 4.5 462

Minnesota DNR Eaglehead 25-Jun-81 3.6 390

Plum Creek Timber Company Petenwell 24-Apr-90 5.5 466*

Potlatch Corp. Gillogly Rd. 10-Jul-81 6.6 466

St. Louis County Ellsburg Rd. 09-May-88 5.5 535
Wausau-Mosinee Paper Corp. Mosinee 23-May-90 5.7 1174

Totals: 7 Orchards 36.7 5276

*after final roguing

Red pine
1st Gen. 

Seedling

Jack 

pine

1st Gen. 

Seedling 

2nd Gen. 

Seedling

White 

pine
1st Gen. Clonal
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Table 4.  Research trials planted by the MTIC. 

Species Planting Type

Year 

planted Organization Planting Name

Last 

measured

Next 

Scheduled

Black 

spruce
Full-sib prog. test 1995 U of M CFC-Airport 40 1995 n/a

1993 MN DNR Dago Lake Rd 2002 2012

1993 Plum Creek Timber Gordon 2002 2012

1993 Potlatch Orr 2002 2012

1993 UPM-Blandin Hwy 61 2002 2012

1995 Potlatch Hill City 2000 n/a

1995 U of M CFC-Airport 40 2005 2010

2003 Koochiching County Little Fork 2007 2012

2003 MN DNR Side Lake 2007 2012

2003 Potlatch Brookston 2007 2012

2003 St Louis County Jean Duluth Rd 2007 2012

2003 UPM-Blandin Wilson Lake 2007 2012

1986 Lake County Finland 2005 2015

1986 MN DNR Nickerson 2005 2015

1986 MN DNR Ross Lake 1995 2008

1986 St louis County Rabbit Lake 1995 2015

1986 UPM-Blandin Nine-mile 2005 2015

2003 Itasca County Wabana Lake 2007 2012

2003 St. Louis County Ellsburg East 2007 2012

2003 Minnesota DNR Eaglehead 2007 2012

2005 Lake County Ostman Pit --- 2009

2005 Minnesota DNR Eaglehead --- 2009

2005 UPM - Blandin Feeley --- 2009

1999 St Louis / Iron Range Res. Ellsburg E. 2003 2008

1999 Crow Wing / MN DNR County Line Rd 2003 2008

2007 Beltrami County Lake Bemidji --- 2011

2007 Plum Creek Timber Manistique --- 2011

2007 Potlatch Lake George --- 2011

2007 U of M CFC --- 2011

2007 St Louis County NE Grade --- 2011

1999 St Louis County Ellsburg Rd 2003 2008

1999 USFS Grand Marais 2003 2008

1999 ORSO ORSO 2003 2008

Progeny test

Comparison trial

2nd gen.pop.

2nd gen.pop.

Comparison trial

Progeny test

Jack 

pine

White 

spruce

White 

pine

Red pine
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Table 5.  Cones collected by MTIC Cooperators in 2007. 

 

Agency Orchard Species # bushels 

Koochiching County Big Falls Black spruce 1 

Lake County Two Harbors White spruce 4 (est.) 

St Louis County Ellsburg Rd White spruce 12 

UPM-Blandin Latimer  White spruce 8 

UPM-Blandin Arbo White spruce 1 

UPM-Blandin College White spruce 30 

St Louis County Ellsburg Rd Jack pine 8 

Crow Wing County Crow Wing Jack pine 6 

Red Lake Nation Redby Jack pine 14 

MN DNR Cotton Red pine 14 

St Louis County Ellsburg Rd Red pine 22 

Potlatch Gillogly Rd Red pine 30 

St Louis County Ellsburg Rd White pine 14 
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SPECIES REPORTS 

Black spruce 

Status 

 

In 2007, black spruce crops were moderate at best.  The Koochiching County Big Falls orchard 

contained a sizeable crop for the third year in a row, and was harvested this fall.  Survival at the 

second orchard, Larsaybow, has been mixed but most trees by now are well established and in 

good health.  No sizeable cone crop was present at the MN DNR’s Sturgeon Lake, MN DNR’s 

Eaglehead or Split Rock orchards.  Blandin’s Blackberry orchard remains in excellent 

condition, but also lacked a sizeable crop in 2007.   

 

Short and long-term planning 

 

Potlatch’s orchard remains unused since SAPPI purchased the Potlatch mill several years ago 

and is considered abandoned.  Blandin’s orchard may require additional thinning in the future.  

The sister trial to the Blandin and Potlatch black spruce orchards is located at the Cloquet 

Forestry Center and has not been thinned.  Pending an agreement with the staff at CFC this over-

due thinning will take place in the near future.   

The black spruce comparison trial is still planned for spring 2008. A detailed plan is 

located in the Appendix of this report.   

 

White spruce 

Status 

 

White spruce cones were relatively scarce across the state in 2007, in stark contrast with the 

bumper crop in 2006.  For seed orchard managers, a dearth of cones means less food for 

cone/seed insects.  A “sanitation” collection was implemented at St Louis County’s Ellsburg 

Rd orchard to remove cones that harbor cone pests.  Lake County managed to harvest the 

largest crop from their Two Harbors’ orchard ever collected, putting the county near self-

sufficiency in terms of supporting their own planting program from improved seed.  The MN 

DNR Cotton orchard, which was topped in 2006, was devoid of cones.   UPM-Blandin 

managed to harvest cones at all three orchards (Latimer, Arbo and College), targeting top-

ranked clones for their collections.  Latimer orchard is slated for retirement in the near future, 

having served Blandin’s tree improvement program well since its establishment in 1967.  Red 

Lake’s Redby orchard, established in 2004, has received intensive management and survival of 

outplanted grafts is high.  Early survival at the DNR’s improved-first generation orchard 

(abbreviated as 1-1/2 gen orchard in Table 5) at Split Rock was mediocre, but by 2007 nearly all 

open-spaces or dead grafts had been replaced, and survival among replacement grafts is 

improved.  Survival at Potlatch’s new improved-first generation orchard at Gillogly Rd orchard 

complex was fair, but most living grafts are well-established.    
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Tree heights and survival was measured at all three second-generation sites that were 

planted in 2003 (Appendix).  In 2009, the three additional second-generation plantings (planted 

in 2005 at MN DNR’s Eaglehead, Lake County’s Ostman Pit Rd, and Blandin’s Feeley site) 

will be measured for five-year height growth.   

White spruce comparison trials established in 2003 were measured for tree height and 

survival.  As of this writing, measurements were completed at one site, Potlatch’s Brookston.  

Measurements at the remaining four sites (Koochiching County’s Little Fork, MN DNR Side 

Lake, St Louis County’s Jean Duluth Rd and Blandin’s Wilson Lake) will be completed in 

2008 and reported in next year’s report.      

 

Short and long-term planning 

 

White spruce orchards have produced abundant crops over the years, but seed yields have been 

increasingly compromised by cone and seed insects.  Infected cones should be removed from 

orchards while insects are still residing in the cones.  This subject was covered by Steve 

Katovich, Mike and Jana Albers at the MTIC fall workshop on October 11.  The development of 

improved first-generation orchards should provide a reliable seed-source until the second-

generation populations are mature.   

 

Jack pine 

Status 

 

Cone crops in jack pine orchards were highly variable in 2007.  Cones were collected at St Louis 

County’s Ellsburg Rd orchard, at Red Lake’s Redby orchard, and Crow Wing County’s first-

generation orchard.  Cones at Iron Range Resources Calumet were spotty and not collected as 

of this writing.  At Cass, Beltrami and Hubbard County’s joint Deep Portage orchard efforts 

to remove competing vegetation and release orchard trees were begun in 2007, but more is 

planned for 2008.   Potlatch’s former Kallstrom orchard was visited, but many of the original 

orchard trees had been cut by new homeowners who had purchased the site.  There are no plans 

to collect scion from the remaining trees until grafting success improves.  At DNR Longprairie 

management will be limited to cone collections and thinning, due to its remote location.  Trees 

that succumb to root collar weevil will be removed, but chemical treatment for living, infested 

trees will not be attempted.    

 The two second-generation jack pine plantings, Crow Wing Co/MN DNR County Line 

Rd, and St Louis Co/Iron Range Resources Ellsburg Rd East, remain in excellent condition.  

Cones have been abundant for several years but picking has been reserved until ten-year 

measurements are completed in 2008.  These sites will be used as a source of parent material 

(seed and/or scion material) for future seed orchards.     
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Short and long term planning 

 

Jack pine planting and seeding is expected to increase dramatically in the state in upcoming 

years.  This increase reflects the turnover of older stands affected by jack pine budworm.  Deer 

browse in jack pine stands is a severe factor in regenerating jack pine stands.  Improved first-

generation orchards developed from grafted stock are planned to provide seed as quickly as 

possible.  Grafting success has been low in past years.  Recent changes in rootstock culture may 

improve the success of grafting that will take place in spring 2008 at the MN DNR’s General 

Andrews Nursery in Willow River.  

 Ten-year measurements of the second-generation plantings are scheduled for fall 2008, 

after which pollen collections for future crosses can begin (spring 2009).  

 

Red pine 

Status 

 

Red pine cones were abundant state-wide in 2007.  Several cooperators capitalized on this event 

including MN DNR – Cotton orchard, St Louis – Ellsburg Rd, and Potlatch – Gillogly Rd.  

Cones were not found at the Plum Creek Timber Company’s Petenwell orchard, located in 

south-central Wisconsin.  Measurements at the Cass-Beltrami-Hubbard Countys’ Blind Lake 

orchard were completed in the summer; however, it won’t be rogued until next year.  Cone 

development at MN DNR’s Eaglehead orchard has been compromised due to overcrowding and 

approximately half the trees are slated for removal in winter 2008.   

A red pine seed source trial, described in the 2006 annual report was planted in spring 

2007 at each of five sites.  All sites were visited in fall 2007 and visual surveys were conducted, 

but no formal measurements were taken.  Survival was not as high as anticipated, either due to 

condition of seedlings or drought.  After three growing seasons a formal mortality survey is 

planned.   

  

 

Short and long-term planning 

 

The cone crop in 2007 was the largest in recent years.  Orchard managers scrambled to take 

advantage of the bumper crop, accomplished predominantly through thinning (Potlatch, St 

Louis) and raiding squirrel caches.  Most orchards would still benefit from future thinnings, 

which should be timed to coincide with future bumper crops.  This includes MN DNR Eaglehead 

where cone production will likely increase after overcrowding is eased.   

 Grafted orchards will enhance seed production from first-generation orchards by 

shortening the time to cone production, increasing crown management options, and allowing for 

a fully-stocked, evenly-spaced orchard.  As soon as grafting methodology is perfected, a new 

series of grafted orchards will be planted to supplement seed collections.  Breeding will also 

follow to advance the red pine program into the next generation.   
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White pine 

Status 

 

A small cone crop was harvested at St Louis County’s Ellsburg Rd orchard, notable since last 

year’s crop was high and 1
st
-year conelets (next year’s mature cones) are numerous.   Several 

grafts at Sayward’s white pine orchard died this summer, likely due to the droughty weather.  

Pike visited MN DNR’s St Francis seed orchard, where cones were all but absent. Wire tags 

were removed from each small graft to prevent girdling.  At Tofte, cones were also sparse, but 

open-pollinated cones were collected from five new genotypes for future progeny testing.  The 

seeds were extracted by Kathy Haiby and are stored in Grand Rapids pending future testing.  

Next year’s cone crop appears to be exceptionally high and open-pollinated seeds will be 

collected from as many trees as possible.   

Fourteen selections from Tofte were grafted at Iron Range Resources in Chisholm, and 

six genotypes from the USDA Forest Service white pine program were grafted at Willow River.   

Tofte grafts will be planted into the Cloquet breeding arboretum, with extras distributed to MTIC 

cooperators.  Grafts produced in Willow River will eventually be planted in the St Francis Seed 

orchard near Zimmerman.   Red Lake located a site that will be home to a future white pine 

orchard just south of the reservation.   

Tree breeding at the CFC arboretum resulted in 46 new crosses that will be harvested in 

summer 2008.  In addition, cones from eight additional full-sib crosses made in 2006 were 

collected from the CFC arboretum.  Haiby extracted the seed which resides in storage at the 

Forest Genetics facility in Grand Rapids.   

Recently the genetic integrity of P327 ramets was questioned when Dr. Jason Smith, 

former graduate student of Bob Blanchette, suggested that the P327 ramets he worked with had 

blue tinted needles.  Field checks of P327 ramets at the CFC arboretum and the seed orchards at 

ORSO, the Forest Service’s Oconto River Seed Orchard, indicated that these ramets did not have 

a bluish cast to their needles.  To test the genetic identity of P327 ramets, ORSO and MTIC sent 

needle samples from the CFC white pine breeding arboretum, the Sayward orchard (where J. 

Smith’s P327 ramets were outplanted) and a subset of the clonal orchards at ORSO to the Forest 

Service’s National Forest Gel Electrophoresis Laboratory (NFGEL) for testing.  Also included 

were the P312 ramets at the CFC arboretum, a subset of P312 ramets from the seed orchards at 

ORSO and samples from the Duluth plantation where the original P327 and P312 were 

identified.  Results indicated that all P327 ramets were genetically identical, all P312 were 

genetically identical and the original P327 and P312 trees in the Duluth plantation are located.  

Based on this information, and the fact that grafts for MTIC orchards have always been derived 

from ORSO sources, the P327 and P312 ramets should be considered genetically identical to the 

original trees.   
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Short and long-term planning 

 

The white pine blister rust trials planted with Paul Zambino and the Forest Service will be 

measured in fall 2008 following their tenth growing season.  Three of the original five sites 

remain: St. Louis County Ellsburg Road site, on Forest Service property near Grand Marais, MN, 

and at ORSO near Langlade, WI.  Data on survival, tree height, and presense/absence of rust will 

be collected.  Grafting towards the production of the future Red Lake white pine orchard will 

begin in 2008, hosted by Itasca Greenhouse.  Approximately ten plus trees located on the 

reservation will be grafted, along with selections from the MTIC blister rust program.    

As part of the WRF proposal granted in 2006, three additional Ahlgren trials will be 

remeasured in 2008.  These trials consist of controlled crosses among white pine that the 

Ahlgren’s believed to have an increased level of resistance to blister rust.  Several of these 

crosses have P327 as a parent or grandparent and will provide information on the heritability of 

resistance that has been associated previously with P327 in the greenhouse seedling screening 

research.  Another aspect of this project would be to determine if progeny of P327 have stomates 

that are occluded by wax as P327 does.  If there is a strong correlation between the percentage of 

P327 progeny that have survived in these trials and the presence of occluded stomates while 

other families without P327 parentage have lower survival levels and non-occluded stomates it 

would suggest that P327’s higher tolerance for blister rust is due to waxes that prevent fungal 

hyphae from entering the needle.  The stomatal occlusion portion of this project would be funded 

through the WRF proposal in cooperation with Bob Blanchette’s laboratory on the St. Paul 

campus because of his expertise in environmental scanning electron microscopy. 

Pike, David, Haiby and Warren met with the Forest Service’s Regional Geneticist Paul 

Berrang, and Carrie Sweeney, manager of the ORSO.   The goal of this meeting was to 

determine how the Forest Service and the University could better collaborate to advance blister 

rust research.  Paul is responsible for white pine breeding and seed orchards in Region 9.  The 

Tofte trial has unique value to the Forest Service because the trees are of known and relatively 

local origin, and have been exposed to some level of blister rust.  Selections in Tofte would be 

added to the Forest Service’s gene conservation/breeding program and would be prioritized for 

screening at ORSO.  Several scenarios for cooperation have been devised to share work and 

minimize duplication with respect to scion and seed collections, grafting, and screening.  Trees 

with highest priority at Tofte include those whose disease incidence decreased over measurement 

years (32 genotypes), along with trees that possess slow-growing cankers and those with clear 

boles.  In addition, families with a high percentage of surviving siblings will also be targeted for 

future research.   

Most of the early white pine breeding and research was devoted to finding increased 

resistance to white pine blister rust.  This was the major thrust of the Ahlgren’s white pine 

research, the trial at Tofte and the establishment of the St. Francis and Ellsburg Road seed 

orchards.  Although rust resistance is still an important component of our white pine program, 

virtually nothing is known about the growth potential of our selections even though some of the 

white pine materials in cooperator orchards were collected with growth or form as a primary 

consideration (consider the Bass Lake orchard in Itasca County and the plus-tree selections 

ongoing at Red Lake).   To answer questions regarding growth potential in white pine we are 

planning an open-pollinated progeny test of white pine sources already collected or identified.   

Included in this trial would be selections out of Tofte, Red Lake, and various cooperator and 
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ORSO orchards, without regard to original selection criteria.  The details are not finalized but 

this is likely to be a modest sized trial of 50-100 families replicated on two to three sites with 

Red Lake hosting one site off-reservation near their white pine orchard.   
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OUTLOOK 
 

The MTIC secured its 26
th

 year in good financial standing.  One member did not renew 

membership in 2007.   The contract with the MN DNR was renewed in 2007 at the same level as 

the previous biennium.  Warren’s appointment with the Cloquet Forestry Center is expected to 

continue.   A new three-year project with the Wilderness Research Foundation was secured 

starting in 2007, and along with state-appropriated money for blister rust research, genetics 

research related to improving resistance to blister rust will continue. Collaboration with USDA 

Forest service’s established screening program may result in the ability to screen the hundreds of 

genotypes currently residing in MTIC orchards using existing facilities at ORSO.     

 

The red pine comparison trial deployed in 2007 will demonstrate the gains that are 

possible through red pine tree improvement.  Tree breeding is planned to advance the red pine 

program.  Grafted improved first-generation orchards will allow cooperators to increase seed 

production in the smallest amount of time.  Grafting culture is still in an experimental phase but 

once success improves orchards should only be a few years from reality.    

 

The collection of ten-year measurements of the 2
nd

-generation jack pine plantings is a 

significant milestone.  From this dataset a wave of additional tree breeding and scion collection 

will usher in the development of improved second-generation orchards.  These orchards will 

replace aging first-generation orchards and help meet the high demand for jack pine seed that is 

anticipated following years of jack pine budworm outbreaks.   

 

 This has been a year of “forecasting” with forest agencies across the state poised to begin 

addressing issues such as biomass utilization, climate change, ecological classification, forest 

productivity.  The number of conferences and meetings this fall attended by Pike/Warren and 

David was unprecedented.  Attendance at these conferences is necessary to keep the Cooperative 

as solvent as possible and to keep abreast of upcoming trends in research that affect tree planting 

in Minnesota.  Detailed record-keeping is a hallmark of this cooperative and will allow members 

of the MTIC to adjust the genetic makeup of their orchards to best suit their program.  The MTIC 

is in an excellent position to make a positive contribution to increasing forest productivity in the 

lake states now and into the future.   
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2008 Cooperative Work Plan 

 

Black spruce 

 Identify three sites for black spruce trial (Koochiching County Land Department, MN 

DNR at Littlefork, and St Louis or Itasca County) in March 2008 on freshly harvested 

sites.   

 Visit all orchards, assess management needs.   

 

White spruce 

 Measure Ross Lake white spruce progeny test.   

 Complete measurements at 2003 white spruce comparison trial sites.  

 Resurvey survival at all improved first-generation orchards and determine if additional 

grafting is necessary.   

 

Jack pine 

 Grafting at General Andrews Nursery 

 Continue thinning first-generation orchards. 

 Obtain ten year data (tree heights, diameter, stem form, and gall rust) at each of two 2
nd

-

generation jack pine trials.   

 Continue reclamation of Cass-Beltrami-Hubbard Deep Portage orchard.  

 

Red pine 

 Grafting at Willow River for multiple agencies 

 Rogue Cass-Beltrami-Hubbard County red pine orchard.    

 Thin orchards and harvest cones.   

 Collect pollen for tree breeding.   

 

White pine 

 Grafting at Iron Range Resources 

 Breeding at CFC arboretum 

 WRF project- various jobs 

 Obtain ten-year data (survival, tree heights, blister rust incidence) on three open-

pollinated trials established by Dr. Paul Zambino (USDA Forest Service) in 1999.   
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APPENDIX 

Summary of White Pine Blister Rust Research 

James Jacobs and Robert A. Blanchette 

Department of Plant Pathology, University of Minnesota, St. Paul, MN 55108 

 

 

Bark-patch experiments at St. Francis Seed Orchard, Zimmerman, MN 

The “bark-patch graft” technique published by Patton in the 1962 would be a very powerful tool 

for rapid identification of trees with stem resistance. In addition, the patch graft inoculation 

technique will facilitate the study of resistance mechanisms present in selections that have 

previously been described as having stem resistance. However, the technique is difficult to 

complete successfully and large numbers of replications appear needed. We initiated a field 

inoculation using the bark patch-graft technique at the St. Francis Seed Orchard in 2005 using 

grafts of canker material collected in Cloquet. This inoculation failed to produce any branch 

cankers and was removed in April 2007.  

Recently, another patch-graft study has been established at St. Francis with some modifications 

to the original technique. This inoculation will be monitored periodically this winter and assessed 

for active stem cankers during summer 2008.  

 

Histology of resistant mechanisms 

The histological survey of needles collected from Inoculation 16 has nearly been completed. The 

inoculation contained controlled crosses of the Patton selections and the H series selections. The 

responses observed in controlled crosses are similar to the responses documented by Jurgens et al 

in 2003 with some exceptions. Differences have been observed in both the overall size of the 

mycelial bundle within the needle as well as phenolic production surrounding the infection site. 

Needles stained positive for polyphenolic compounds in nearly all crosses but over a wide range 

of intensities. In addition to polyphenolic responses and observed differences in infection size 

and shape, collapsed spongy mesophyll cells have been observed in the self cross of P327.  

Recently, all data for inoculations conducted by Todd Burnes at the University has been 

tabulated. The data clearly show that the P327 selection and its progeny perform better than other 

selections tested. This histological work will show some of the mechanisms responsible for the 

resistant reactions in the needle. However, more work is needed to identify other mechanisms 

which may be at work inside the needle and to investigate the probable stem resistance present in 

some selections of eastern white pine. 

 

Needle wax 

We have looked at needles from white pines including tree 84003 from the St. Francis Seed 

Orchard that appeared to have increased wax accumulation on the needles when compared 

macroscopically to neighboring pines. When viewed with the scanning electron microscope, the 

needles did have many stomata which had been totally occluded with wax. This has previously 

been identified by Dr. Jason Smith as a barrier to spore germination and subsequent colonization 

of the needle by the fungus. Further work is needed to identify a protocol for quick microscopic 

identification of surface features (i.e. wax) which could impede blister rust infection.  
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Trait segregation/marker analysis  

We currently have collected megagametophytes from nearly two hundred open pollinated P327 

seedlings and intend to ascertain the inheritance ratio of the wax characteristic (previously 

identified by Jason Smith as a mechanism for resistance in the needle) and segregation of traits 

leading to the inability of the fungus to colonize stem tissue. The seedlings were inoculated in 

mid October but an insufficient number of active infections resulted. They will be stored 

overwinter and the inoculation will be repeated when infected Ribes plants become available. All 

genomic marker work will be conducted in cooperation with Dr. Jason Smith who is now at the 

University of Florida. 

 

Research on resistant Ribes cultivars  

Research on Ribes has been completed in cooperation with Professor Jim Luby in the 

Department of Horticultural Science at the University of Minnesota. This paper will be published 

in December and an abstract of the findings follows: 

 

Gooseberries and currants (Ribes L.) are the alternate hosts for the fungus Cronartium ribicola J. 

C. Fischer, causal agent of white pine blister rust.   In this study, 16 black currant (R. nigrum L.) 

cultivars including three accessions of the putatively immune cultivar ‘Consort’ and three 

cultivars developed at the University of Minnesota Horticultural Research Center were screened 

for resistance to C. ribicola using artificial inoculation procedures.  Twelve of these cultivars 

were grown in the field and observed for natural infection.  Cultivars ‘Ben Sarek’, ‘Ben 

Lomond’, and ‘C2-2-1’ were infected naturally in the field at the University of Minnesota 

Horticultural Research Center in 2000, 2001 and 2004.  Cultivars ‘Ben Sarek’, one mislabeled 

‘Consort’ accession, R. nigrum ‘WI-1’, and ‘Ben Lomond’ had significantly more uredinial sori 

than other cultivars when inoculated artificially. In order to determine if the infected and non-

infected ‘Consort’ clones were genetically related, DNA microsatellite genotyping was carried 

out to fingerprint these clones. One of the six microsatellite loci resulted in a polymorphism that 

indicated the infected clone was genetically different from the non-infected clones.  In addition, 

the inoculation procedures used in these studies are generally efficacious for predicting 

resistance in the field as none of the field-infected cultivars were resistant in the greenhouse. 

This study confirms the Cr gene for resistance to C. ribicola in Ribes has remained effective for 

over 50 years. 
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White spruce 2
nd

 generation population (2003) 

Survival and 5
th

-year height growth 

By: C. Pike 

 
Introduction 

White spruce is a significant timber species in Minnesota, with an active tree improvement 

program.  In 1967, an open-pollinated progeny test created from selections made from northern 

Minnesota was planted in Grand Rapids, MN, representing one of the earliest progeny trials in 

Minnesota.  Parent-trees were selected from woodlands in Minnesota, although accession 

information for each family is not currently available.  The planting was measured and thinned 

(using forward selection) and subsequently converted to a seedling-seed orchard, now UPM-

Blandin’s Latimer seed orchard.   Selections within the orchard were utilized as parent material 

for the MTIC’s burgeoning tree improvement program in the early 1980s.   As such, sources 

from the Latimer orchard have become the primary parent material of sources originating in 

Minnesota.  Selections from Latimer along with a barrage of other seed sources from cooperating 

agencies in the lake states were grafted into the A- and B- block breeding arboretums at the 

General Andrews Nursery in Willow River.  The breeding arboretums contain at least one ramet 

from each of 250 genotypes in the MTIC program.    

 

Methods 

Breeding took place in Willow River at A- and B- blocks in the years 1998, 2000, and 2002.   

Using ten-year tree data (heights) from the MTIC white spruce progeny test, all genotypes in the 

arboretum were ranked using least-squared mean heights of their progeny with the largest tree as 

rank 1 and the smallest at 250.  A positive assortative mating design (PAM) was used to 

determine mating pairs, in which genotype with rank1 was mated with rank2, rank 3 mated with 

rank4, etc.  Gender (dam or sire, maternal or paternal parent) was assigned based on flower 

availability.  Some adjustments in the PAM were made to accommodate variations in flower 

patterns.  From breeding work in 1998 and 2000, 56 full-sib families were produced.  Seeds were 

sent to Potlatch nursery for germination in fall 2002, and were grown in Ray Leach "Cone-

tainer" RLC4 Pine Cell (UV Stabilized).   In 2003 49 families were planted at each of two sites 

(Itasca and MN DNR), and 56 were planted at St Louis County.  Each site contained 16, single-

plot reps, and trees were planted at 8 x 8 ft spacing. One border row was planted around each site 

containing woods run material provided by the land manager.   In fall 2007, after five growing 

seasons, tree heights were measured using a height pole to the nearest centimeter.  Full-sib seed 

produced from 2002 breeding work was planted in 2005 and will be the subject of a future 

report. 

 

Results & Discussion 

Analysis of variance was performed using general linear models in SAS (2002) with the model 

below, where S=Site (i=3 sites), R=Rep (j=16 at each site), F=Full sib Family (k=49 at Itasca 

and DNR, 56 at St Louis).  
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Yijkl=µ + Si + Rj + Fk+ SiRj + εijkl 

 

Survival was very good at the Itasca site, and moderate at MN DNR and St Louis County sites 

(Table 1).  Mortality at St Louis County was attributed to droughty soil and weather conditions 

along with heavy grass competition.  At MN DNR, mortality was attributed to heavy 

competition, frequent low-spots, and highly variable terrain.  At Itasca County pockets of 

mortality were generally located where thistle plants were dense, but overall survival was very 

good.   

 

ANOVA revealed significant differences for site, rep, and family but no significant family * site 

interaction (Table 2).   The absence of g x e interaction is consistent with early data from the 

white spruce progeny test (Klevorn, 1995).  

 

ANOVA at each site revealed that families differentiated at St Louis and Itasca County sites, but 

not at MN DNR (Table 3).  Tree heights were tallest at Itasca County and shortest at St Louis 

County.  The incidence of deer browse was low at all sites and did not appear to impact overall 

growth.   This dataset represents early growth and is clouded by a high degree of mortality at two 

of the sites.   Table 4 depicts each full-sib family’s lineage, along with its relative rank at each 

site.   

 

Heritability estimates on this full-sib dataset were made using regressions of offspring on the 

mid-parent value (Falconer & Mackay 1996) using a mixed models analysis in SAS (2002) with 

rep listed as a random term and all others set as fixed.  Mid-parent values were calculated as the 

average rank for both parents, using ranks from the open-pollinated progeny tests.  (Figure 1).  

Only the dataset from Itasca county was used for the regression because of the excellent survival.  

The heritability (R
2
= -0.00815) was very small, and only slightly negative but is expected to 

increase as the trees mature and crown closure occurs (Nienstadt and Riemenschneider 1985).   

Given the young age of the trees and the high degree of site variability genetic differences are 

difficult to detect.  As trees establish differences due to environment and microsite will become 

less pronounced, increasing heritability and providing better information about each family’s 

underlying genetics.   

 

 
Table 1.  Survival after five growing seasons by site. 

Agency Site

No. 

planted

No. 

alive

% 

Alive

St Louis County Ellsburg Rd 896 389 43%

MN DNR Eaglehead 784 400 51%

Itasca County Wabana Lake 784 693 88%

2464 1482 60%  
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Table 2.  ANOVA table for all trees, at all locations. 

Source DF

Mean 

Square F Value Pr > F

Site 2 21843 76.83 <.0001

Rep 15 747.2319 2.63 0.0006

Fam 56 631.2257 2.22 <.0001

Site*Fam 94 269.4628 0.95 0.6212

MS(Error) 1314 284.3134  
 

 
Table 3.  Tree heights with standard errors at each site.  No significant differences among families was found 

at DNR Eaglehead.   

Site

Tree 

heights 

(cm) SE

P-value for 

family 

differences

Ellsburd Rd 45.6 0.93 <0.05

Eaglehead 57.5 0.94 NS

Wabana Lake 59.9 0.74 <0.05  
 

Itasca County "Wabana Lake" 

R
2
 = -0.00815
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Figure 1.  Regression of least-squared mean heights onto mid-parent ranks.  Regression, R

2
, provides a 

measure of heritability. 
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Table 4.  Families included in the 2003 second-generation population.  Mid-parent rank was 

calculated from least-squared means of parental progeny as measured from ten-year tree heights 

of half sibs.  Idnumber (Dam and Sire) are the MTIC numbers for the female and male parents, 

respectively.  Ranks for each full-sib family at each location is shown in the last three columns.  

These ranks were calculated using least-squared means for five-year tree height at each location.  

“#N/A” means that cross was not planted at that location. 

 

Mid-

parent 

rank Family

Idnumber-

Dam

Rank 

(Dam)

Idnumber-

Sire

Rank 

(Sire) Itasca 

St 

Louis MN DNR

1.5 2038 400.1000 1 285.1000 2 48 #N/A 44

5.5 2059 484.1000 5 468.1000 6 6 13 6

7.5 2089 457.1000 8 610.1000 7 27 52 40

17.5 2004 116.1000 17 614.1000 18 37 23 15

23.5 2010 132.1000 26 574.1000 21 36 32 41

23.5 2050 449.1000 23 459.1000 24 2 3 7

29.5 2069 514.1000 29 494.1000 30 15 24 13

31.5 2008 127.1000 31 559.1000 32 8 30 5

33.5 2060 458.1000 34 485.1000 33 5 35 37

40.5 2043 418.1000 40 613.1000 41 #N/A 44 #N/A

48.5 2012 423.1000 49 201.1000 48 26 15 17

57.5 2095 571.0000 57 137.0000 58 14 46 16

60.0 2096 598.0000 61 481.0000 59 12 18 14

62.5 2070 517.1000 62 496.1000 63 #N/A 48 #N/A

65.5 2001 110.1000 65 546.1000 66 46 11 42

71.5 2067 508.1000 71 477.1000 72 49 53 22

74.0 2019 232.1000 75 560.1000 73 34 33 36

77.0 2045 422.1000 14 386.1000 140 7 41 39

80.5 2014 204.1000 80 160.1000 81 25 2 1

83.5 2084 562.0000 83 265.1000 84 29 45 19

88.5 2072 524.1000 88 162.1000 89 42 42 27

94.5 2042 417.1000 94 405.1000 95 33 55 43

96.5 2068 513.1000 96 489.1000 97 #N/A 26 #N/A

98.0 2047 427.1000 85 563.0000 111 #N/A 51 #N/A

102.5 2035 384.1000 102 342.1000 103 18 #N/A 9

103.0 2075 534.1000 92 492.1000 114 #N/A 21 #N/A

106.5 2054 469.1000 107 569.1000 106 30 16 12

116.0 2028 292.1000 115 499.1000 117 22 9 3

122.5 2007 125.1000 122 420.1000 123 19 1 2

126.5 2023 260.1000 126 381.1000 127 13 6 18

128.5 2055 470.1000 128 556.0000 129 40 25 24

134.5 2024 266.1000 131 521.1000 138 3 50 #N/A

136.0 2013 203.1000 135 396.1000 137 4 38 31

Progeny Ranks

 
 

 

 

 

 



 

Minnesota Tree Improvement Cooperative, Annual Report for 2007 

 

 

26 

 

Table 4, continued.  

 

Mid-

parent 

rank Family

Idnumber-

Dam

Rank 

(Dam)

Idnumber-

Sire

Rank 

(Sire) Itasca 

St 

Louis MN DNR

138.5 2037 392.0000 138 386.0000 139 20 49 25

146.5 2036 510.1000 147 389.1000 146 43 22 35

155.5 2016 214.1000 155 487.1000 156 35 43 20

157.5 2031 344.1000 157 525.1000 158 31 20 46

162.0 2062 490.0000 160 572.1000 164 #N/A 8 #N/A

162.5 2033 374.1000 162 493.1000 163 38 40 48

173.5 2034 378.1000 173 507.1000 174 28 34 47

181.0 2064 503.1000 180 548.1000 182 47 54 49

182.5 2039 464.1000 183 412.1000 182 23 17 8

191.5 2011 141.1000 191 545.1000 192 11 37 30

193.5 2006 124.1000 193 573.1000 194 #N/A 29 #N/A

197.5 2080 543.1000 197 330.1000 198 1 4 29

200.5 2027 288.1000 200 604.1000 201 24 47 38

202.0 2025 282.1000 201 568.1000 203 41 19 33

206.0 2040 413.0000 205 327.1000 207 9 14 45

214.5 2020 305.1000 215 234.1000 214 32 28 10

216.5 2053 467.1000 216 491.1000 217 17 12 11

219.5 2052 463.1000 219 522.1000 220 39 36 23

225.5 2061 488.1000 225 466.1000 226 #N/A 5 4

230.5 2071 520.1000 230 236.1000 231 16 27 26

235.5 2078 538.0000 235 531.0000 236 44 39 32

238.0 2081 544.0000 237 304.1000 239 10 10 28

243.0 2215 615.0000 242 486.0000 244 45 7 21

249.5 2073 430.1000 250 526.1000 249 21 31 34

Progeny Ranks
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Black Spruce Genetics Trial 

By: C. Pike, J. Warren, & A. David 

 

Project objectives: 

1. Estimate gains in productivity for improved black spruce seedlings vs. unimproved black 

spruce seedlings on lowland sites.  Currently there is no information in the literature 

regarding the potential advantage of planting improved black spruce seedlings on 

lowland sites (i.e. bogs).  Operationally, these sites are clearcut and regenerated through 

artificial (aerial) or natural seeding.   

2. Estimate differences in stems/acre for natural and artificial (broadcast) regeneration on 

lowland black spruce sites.  Typically these harvested black spruce lowland sites are 

aerially seeded to aid regeneration.  However, sufficient natural regeneration from seed 

rain outside the harvest zone and/or indigenous seed banks may contribute to 

overstocking.   
 

Material:  

1. Blandin’s Blackberry orchard  

2. Woods Run (obtained from MN DNR) 
 

Design: 

Randomized complete block 

 4 treatments 

1. improved planted 

2. unimproved planted 

3. **control – not seeded or planted – natural regeneration only (2 sites) 

4. **broadcast seeded with improved seed  (equal to 1 oz seed/acre)  (2 sites) 

 5 replications per site 

 3 sites 

 

For the planted treatments each receives a block of 64 trees planted at 7’ x 7’ spacing.  Each 

treatment in each replication is 56’ x 56’ or 0.07 acres.  Total trial size at each site is 224’ x 280’, 

roughly 1.4 acres. 

 

** Upland site would NOT receive the broadcast or unseeded treatment.   

 

Sites: 

1. Koochiching County – Upland or Lowland 

2. MN DNR Little Fork office – Upland or Lowland 

3. Itasca or northern St Louis County - Lowland 

 

Timeline: 

 Seed was germinated fall 2006 at Itasca Greenhouse.  Slated for planting spring 2008. 

Mortality will be surveyed after 3 years, tree heights after 5 years.  Depending on survival and 

successful monumentation this trial could become a long-term research trial.   
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   Crow Wing County   Bryan Pike, Tom Cowell  

   Iron Range Resources,  

Mineland Reclamation  Dan Jordan 

   Itasca Greenhouse Inc.   Bill Sayward 

   Koochiching County   Tom Morris 

   Lake County    Bill Nixon 

   Minnesota DNR - Forestry  Rick Klevorn 

 Plum Creek Timber Company  Gary Wyckoff, Paul Belonger 

 Potlatch Corporation   Brian Smith  

 Red Lake Nation    Gerry Engel, Gloria Whitefeather-Spears  

 St. Louis County    Mark Pannkuk 

   Univ. of Minnesota 

    Dept. of Forest Resources  Alan Ek 

   UPM-Blandin    Gene Grell 

 

 

 

SUPPORTING MEMBERS 

 

 Carlton County    Milo Rasmussen (retiring in 2007) 

 Clearwater County   Bruce Cox 

 Hedstrom Lumber Co.   Howard Hedstrom 

 Hubbard County    Allen Lysdahl 

 Minnesota Nursery and Landscape  

  Association    Bob Fitch  

 Pine County    Greg Bernu   
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The University of Minnesota is committed to the policy that all persons shall have equal access 

to its programs, facilities, and employment without regard to race, color, creed, religion, national 

origin, sex, age, marital status, disability, public assistance status, veteran status, or sexual 

orientation. 

 
This publication/material can be made available in alternative formats for people with                                 

disabilities.  Direct requests to Carolyn C. Pike, 175 University Rd, Cloquet Forestry Center, Cloquet, 

MN  55720 (218) 726-6406 

 


