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Biochar 101

ÅForest management
ÅSlash and char for long term 

carbon sequestering 
Å(Page-Dumroese et al., 2017)

ÅReforestation and afforestation
ÅIncreased germination and 

biodiversity in direct-seeded 
reforestation sites (Drake et al., 2015)
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Biochar 101

ÅContainer nurseries
ÅBiochar replaced peat up to 50% 

in containers while maintaining 
similar growth (Dumroese et al., 2018)

ÅBare-root nurseries
ÅxŔƣƣũĲШƖĲƚĲċƖĦőШĲǂŔƚƣƚв
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Treatments pots randomly distributed



Biochar 101 Summary
Nutrients

Use in bare-root 
nurseries???
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Wilson State Nursery Biochar Study
ÅContext and research question
ÅExperiment summary
ÅResults
ÅNext steps
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ÅContext
ÅWilson State Forest Nursery in 

Boscobel, WI
ÅCollaboration with USFS Rocky 

Mountain Research Station

How can biochar made from 
nursery residues be used to 
improve soil properties and 

seedling growth?

Wilson State Biochar Study
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Biochar production

Wilson State Biochar Study
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Biochar application
ÅFall 2022
ÅSieved to ½ in
ÅApplied using Whitfield 

hardwood planter
ÅRate: ~ 6.7 Mg ha-1

ÅIncorporated to 6 inches with 
a roto -tiller
ÅApplications distributed 

throughout nursery

Wilson State Biochar Study
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Sowing
ÅFall 2022 and Spring 2023
ÅPine, red and white
ÅOak, white
ÅWalnut , black
ÅSpruce , white
ÅMaple , hard
ÅDogwood, silky
ÅHazelnut

Wilson State Biochar Study

12



Wilson State Biochar Study
Data collection

ÅContinuous sensors: moisture 
and temperature
ÅResin capsules: soil nutrients
ÅSoil sampling: pH, organic 

matter, bulk density
Å1-year-old and 2-year-old 

seedling measurements: height 
and root collar diameter
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Wilson State Biochar Study
Soil chemistry

No difference in 
nutrient concentrations 
between biochar-treated 
and untreated soils. 
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Wilson State Biochar Study
Seedling morphology
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Wilson State Biochar Study
Seedling morphology
ÅBiochar treated 2-year-old 

seedlings had 1.15 times 
larger root collar diameter 
(RCD), compared to 
untreated seedlings (p < 0.01)

ÅThere was no difference in 
RCD for 1-year-old black 
walnut seedlings
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2-Year-Old Black Walnut Seedlings


