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Sound bite of Project Outcomes and Results 
Biochar is a material that can be produced from residual biomass that can improve soil health and reforestation 
while storing carbon for the long term in soils. This project demonstrated production and deployment of insect-
damaged balsam fir and black ash as biochar to improve seedling regrowth and retain nutrients in sandy forest 
soils.  
 
Overall Project Outcome and Results 
We demonstrated the concept of using Minnesota black ash and balsam fir as feedstocks for the generation of 
biochar for forest soil amendments to improve reforestation efforts. We produced biochars from both black ash 
and balsam fir wood chips at a variety of temperatures and characterized these by measuring different physical 
and chemical properties.   
 
The fully-characterized biochar samples were evaluated in greenhouse plant growth studies. Biochars from black 
ash and balsam fir processed at 550°C were the most promising candidates for positive soil health 
improvements, as these products revealed a) the highest water holding capacities, b) minimization of potentially 
harmful mobile organics (extractives content), and c) greatest nitrogen and dissolved organic carbon retention.  
Field trials were then performed at the Cloquet Forestry Center to evaluate biochar impact on red pine and red 
oak seedling  survival.  Biochars were added to the soil surrounding newly-planted red pine and red oak 
seedlings using a randomized nested design with appropriate controls. Early results on photosynthesis and 
respiration rates from the field study are positive but conclusions on biochar’s role on improving seedling 
survival will require long-term monitoring at the field site, extending beyond the end of this project.  
 
We also produced two literature reviews. The first study examined net carbon sequestration potential of using 
biochar in forest regeneration projects and concluded that there is ample supply of black ash in Minnesota to 
support industrial-scale biochar production and that 20 years of biochar production in Minnesota, just from 
black ash,  would sequester approximately 6.7 million tons of CO2.  The second study was a techno-economic 
analysis performed by Dovetail Partners. This report concluded that the ecological and economical benefits of 
biochar implementation are best suited for revegetation efforts for jack and red pine in areas with sandy soils. 
This report can be found online: Dovetail Partners report.   

 
 
 
 

https://www.dovetailinc.org/upload/tmp/1626363309.pdf
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