
Biochar has been successfully used in viticulture to boost productivity through improved plant and soil health 
without negative effects to the grape or wine flavor.  There is a large body of research supporting the application of 
biochar in viticulture specifically, as well as in soils and compost generally.  

With biochar matched appropriately to the soils at establishment, growers have seen a 2 to 3 harvest payback on 
their investment.  The increasing need for improved water management is one of the prime benefits seen in vineyards, 
and that need is expected to intensify as a changing climate affects water availability further.  An additional benefit 
to an investment in biochar is its longevity—measured in decades to millennia—which also opens the potential for 
economic benefit from the developing carbon credit markets.

Biochar is the product of heating organic feedstocks1 in a low oxygen environment, a process called pyrolysis.  
Biochar’s primary characteristic is its large surface area, which allows it to address these grape grower’s needs:

• Increase water retention

• Increase soil carbon

• Nutrient release leveling

• Soil structure management

• Soil biota improvement

• Soil contamination mitigation

• Pruning and marc disposal (by serving as a feedstock for biochar production)

From the growers’ experiences provided in the full report 2, you can see there have been significant successes using 
biochar in vineyards.  The clearest benefit of biochar is its water holding capacity, but the nutrient leveling effects and 
increased soil carbon (SOM) are also demonstrated in grower’s increased productivity.  While the soil characteristics 
were not identified by most growers, it’s a critical factor when considering biochar enhancement, whether in the soil 
or as compost/mulch.

1Feedstocks range from woody to grassy, bones, manure, livestock litters, and other inputs to create specialized chars.
2Dovetail Report: Biochar Use in Viticulture

THIRD HARVEST REPORT, OASIS VINEYARD FIELD TRIAL WITH BIOCHAR AND COMPOST - https://pacificbiochar.com/vineyard-field-trial-
with-biochar-and-compost_-3rd-harvest-report/ 

Meta-analysis review, Schmidt et al, 2021 - https://onlinelibrary.wiley.com/doi/full/10.1111/gcbb.12889 

https://www.dovetailinc.org/portfoliodetail.php?id=61688a6830537
https://pacificbiochar.com/vineyard-field-trial-with-biochar-and-compost_-3rd-harvest-report/
https://pacificbiochar.com/vineyard-field-trial-with-biochar-and-compost_-3rd-harvest-report/
https://onlinelibrary.wiley.com/doi/full/10.1111/gcbb.12889
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 The project explored the potential for using 
biochar in three applications:
◦ Viticulture, Livestock and Poultry, and Stormwater 

Management.
 The process used was to:
◦ Interview experienced users
◦ Review relevant published scientific research
◦ Analyze needs of users and other market data
◦ Provide educational outreach
 Reports
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“When the carbon is worth more in the ground than it is in the 
furnace…”



Farmland 
Improvement, 
Potting Media, etc.
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Burn to generate electricity?

Pyrolize to biochar, 
and bury?



Oasis Vineyard Biochar Trial

California Dept. of Water Resources, University of California - Riverside, 

Sonoma Ecology Center, Monterey Pacific Inc, & Pacific Biochar





Oasis Vineyard Trial 2017-2020

Treatments:
All treatments applied at depth down planting row (delved) in random 
pattern (4 replicates) across 8 acre trial area with standard annual fertilizer 
applications across all blocks

a. Control        - 0 tons/acre compost, 0 tons/acre biochar 
b. Compost 15 - 15 tons/acre compost
c. Biochar 10   - 10 tons/acre biochar
d. Compost + Biochar - 15 tons/acre compost, 10 tons/acre biochar















P per ton Compost at 8,300 ppm is about 17 lb/ton 
             =255 lb P per 15 tons compost or 0.26 lb/vine

K per ton Compost at 34,000 ppm is about 68 lb/ton or 
            =1,020 lb K per 15 tons compost or 1 lb/vine

Compost Analysis



P per ton Biochar at 2,738 ppm dry weight is about 3 lbs 
per ton as delivered 
             =33 lb P per 10 tons biochar or 0.03 lb/vine
K per ton Biochar at 19,554 ppm dry weight is about 23 
lb/ton as delivered
            =230 lb K per 10 tons biochar or 0.24 lb/vine

Biochar Analysis





4th Leaf Grape Quality 



4th Leaf Berry Size 

*

*



4th Leaf Grape Color?



Economic Return Assessment on Biochar-Only Application

● Yield Increase 3rd Leaf
○ 2019 +biochar=1.3 ton/acre increase  

Grape price $1500/ton
○ Additional revenue/acre = $1,950

● Yield Increase 4th Leaf
○ 2020 +biochar = 1.1 ton/acre increase

○ Grape price $1500/ton
○ Additional revenue/acre = $1,650
○ No further amendments cost

● Yield Increase 5th Leaf
○ 2021 +biochar = 1.5 ton/acre increase
○ Grape price $1500/ton
○ Additional Revenue = $2,250

● Biochar cost
○ 10 ton/acre
○ Biochar cost $240 per ton
○ Cost/acre  = $2,400 

● Return on Investment
○ Additional revenue $5,850/ac first 3 

producing years, $3450 above cost
○ Assume additional per year of 0.5 t/ac 

over no amendments, $5,250 extra/ac 
over the next 7 years

○ Potentially added $8,700 income/ac 
over 10 yrs harvesting







Biochar and Composting

CO-COMPOSTING, BLENDING, & AGING

● Compost is improved
○ Odor control (i.e. ammonia)
○ GHG emission reduction (i.e. CH4, N2O, etc.)
○ Reduced nutrient loss, especially N
○ Increased microbial activity & diversity
○ Maturity and stability superior 

● Biochar is improved
○ Complexed surface becomes more functional
○ Microbial colonization
○ Nutrient loading
○ Better plant growth response



Biochar and Soil Biology

MICROBIAL HABITAT & ROOTS

● Air, water and nutrients are retained 
in pores and on surfaces

● Organic coating forms on surfaces 
over time (i.e. biochar “aging”)

● Efficient electron transfer reactions
● Studies consistently demonstrate 

enhanced biological activity and 
diversity in soils using biochar



Mycorrhizal spore extending hyphae into biochar 
particle. Photo courtesy of Ogawa [8]

Surface complexing during composting. Photo 
courtesy of Yoshizawa [9]

Scanning Electron Microscope Photos of Biochar



CompostBiochar ??





















 Webinar recording link will be posted at Dovetail, USBI, and IBI

 Biochar Use in Viticulture full report: 
www.dovetailinc.org/portfoliodetail.php?id=61688a6830537
For (www.dovetailinc.org)  Click Reports tab for the full library

 USBI-(biochar-us.org)  broad array of US resources including 
biochar suppliers www.usbi.org

 International Biochar Initiative-(biochar-international.org)
links to biochar related research, analytical resources, 
educational material, and links to international biochar 
networks.

https://www.dovetailinc.org/portfoliodetail.php?id=61688a6830537
http://www.dovetailinc.org/
https://biochar-us.org/
https://biochar-international.org/
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