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PROJECT 

 
Evaluation of locally available resources for use as alternative soil-less substrates in 
container-grown plant production for the Upper Midwest region of the United States. 

 
PRINCIPLE INVESTIGATOR: 
 

James Altland, Ph.D. 
Research Horticulturist, USDA-ARS 
Application Technology Research Unit 
27 Japanese Beetle Lab 
1680 Madison Ave. 
Wooster, OH  44691 
voice: 330-263-3870 
fax: 330-263-3953 
email: james.altland@ars.usda.gov 

 
SYNOPSIS 
 

Situation: Pine bark is the primary component in container substrates used by Ohio and other 
Upper Midwest growers.  Pine bark is typically imported from southern states such as Louisiana, 
Georgia, and North Carolina.  Availability of pine bark has decreased over the past 5 to 10 years 
and continues to decrease as its bioenergy value increases.  Coupled with this decrease in 
availability is an increase in price and transportation costs from distant southern states.  While 
Upper Midwest states lack a forestry industry to supply bark and other wood materials, they have 
large acreage of farmland that can generate other  biomass materials.  The goal of our project 
was to determine if biomass/bioenergy crops grown in Upper Midwest states could be harvested 
and processed into a suitable substrate. 
 
Program Effort: This year’s research was slowed temporarily as our unit was recovering from 
total loss of facilities after a tornado destroyed our building.  Despite the setback, we made very 
good progress on understanding nitrogen (N) dynamics in switchgrass substrates, how substrate 
physical properties change over time, and further evaluated the potential of wheat straw as a pine 
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bark alternative.  This year’s research also started to evaluate biochar as a potential high-value 
amendment to traditional and alternative substrates. 
 
Results and Impacts: Collaborators at North Branch Nursery are evaluating switchgrass, wheat 
straw, and pine wood substrates.  Their year-long assessment of the straw based substrates are 
very high, however, sourcing these materials economically has been challenging.  Pine wood 
substrates, sourced from Ohio forests, are being evaluated at Willoway Nursery, Acorn Farms, 
and North Branch Nursery.  These crops are growing as well as plants in traditional pine bark 
based substrates, however, our collaborators at Buckeye Resources (a substrate and potting mix 
company) were not able to secure and generate the pine wood substrate at a price point lower 
than pine bark.  Similar to the straw materials, these alternative wood substrates have been 
demonstrated horticulturally viable, but economically non-viable.   
 
 
INSTITUTIONAL COOPERATORS: 

James Locke 
Application Technology Research Unit  
Research Plant Pathologist 
Jim.Locke@ars.usda.gov  
Phone: (419) 530-1595  
Fax: (419) 530-1599 
2801 W. Bancroft St., Mail Stop 604  
Toledo, Oh, 43606 
 
Charles Krause 
Application Technology Research Unit  
Research Leader 
Charles.Krause@ars.usda.gov  
Phone: (330) 263-3676  
Fax: (330) 263-3953 
1680 Madison Ave  
Wooster, Oh, 44691 
 
James Owen, Jr. 
Nursery Crops Research and Extension  
College of Agricultural Sciences, Oregon State University 
North Willamette Research and Extension Center 
15210 NE Miley Road, Aurora, OR 97002 
voice: 503-678-1264 x124    
fax: 503-678-5986 
email: jim.owen@oregonstate.edu 
 
Cheryl Boyer 
Assistant Professor and Extension Specialist, Ornamental Nursery Crops 
Department of Horticulture, Forestry and Recreation Resources 
K-State Research and Extension 
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3601 Throckmorton Plant Sciences Center, Manhattan, KS  66506-5507 
Phone: (785) 532-3504  Cell: (785) 320-0066  Fax: (785) 532-5780 
Email: crboyer@k-state.edu     http://www.hfrr.ksu.edu 
 
Charles Gilliam 
Professor, Department of Horticulture 
101 Funchess Hall 
Auburn University, AL  36849 
Phone: 334-844-3045 
email:gillic1@auburn.edu 
 
Glenn Wehtje 
Professor, Department of Agronomy 
233B Funchess Hall 
Auburn University, AL  36849 
334-844-3993 
wehtjgr@auburn.edu  
 
Joe Albano, Research Horticulturist 
U. S. Horticultural Research Laboratory 
2001 South Rock Road 
Fort Pierce, FL 34945 
Telephone: (772) 462-5939 
Fax: (772) 462-5986 
Email: Joseph.albano@ars.usda.gov 

 
INDUSTRY COOPERATORS 

 
Dave Winkman 
North Branch Nursery Inc. 
P.O. Box 353 
3359 Kesson Road 
Pemberville, OH. 43450 
Phone   419-287-4679 
Fax   419-287-4509 

 
Wade Smith 
The Whitehouse Daylily Farm 
10433 Ramm Road 
Whitehouse, Ohio 43571 
 
Brian Decker and Mike Miller 
Decker Nursery 
6239 Rager Road 
Groveport, Ohio 43125    
 

http://www.hfrr.ksu.edu/
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Tom Demaline and Jeff Lee 
Willoway Nursery 
4534 Center Rd. 
Avon, OH  44011 
 
Dick Trumpower 
Acorn Farms 
7679 Worthington Road 
Galena, Ohio 43021 
 
Dick Posey 
Buckeye Resources 
South Charleston, Ohio 45368 
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