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Vineyards Experiment with 
Biochar as Soil Amendment
Biochar is a benefit of conservation ag burning

Ted Rieger

B I O C H A R  I S  B E I N G  U S E D  experimentally as a soil amendment in 

several vineyards. California vineyard managers’ interest in biochar has 

increased because of its potential to improve soil water-holding capacity to 

aid grape production during drought. Biochar is also capable of retaining 

soil nutrients for plant use for long periods, preventing them from leaching 

away from the root zone, thus providing potential to reduce inputs and costs 

associated with nutrient and fertilizer additions. 

As defined on the University of California Davis Biochar Database 

website: “Biochar is charcoal created from pyrolyzed biomass, and differs 

only from charcoal in the sense that its primary use is not for fuel but rather 

as a soil amendment.”

Background
Interest in biochar as an agricultural soil amendment is a result of its 

discovery in fertile soils that have high carbon content and high organic 

matter. Soils studied in Brazil’s Amazon River region have high biochar 

content that is believed to have been created by the burning of biomass by 

indigenous people from 500 to 2,500 years ago.

Dr. Johannes Lehmann of the Cornell University Department of Crop 

and Soil Science has studied the Amazon region soils and specializes in 

biochar research. As Lehmann observes on the Cornell Biochar Soil Manage-

ment website: “The soil fertility benefits of biochar rest on two pillars: 1. 

The extremely high affinity of nutrients to biochar and other compounds 

(adsorption), and 2. The extremely high persistence of biochar (stability).”

Biochar is a stable form of carbon that can remain in the soil for hundreds 

of years. Due to biochar’s stability and potential long-term effects, the earlier 

it is incorporated into the life of a vineyard (ideally before vine planting), the 

more cost-effective its application and the greater its potential benefits.

Current drawbacks to increased biochar use are its high cost, limited avail-

ability, variable product due to different sources and types of feedstocks and 

processing, and the need for more information and studies on its performance 

and benefits. Although many sources of information about biochar are avail-

able, recent studies on its use as a soil amendment and for carbon sequestration 

have indicated variable and sometimes conflicting results. 

Vineyard biomass from vine removal and pruned wood can be converted 

to biochar through more efficient and less polluting conservation ag burning 

practices, as some vineyard operations have implemented, rather than 

standard vine pile burning that simply produces smoke and ash. Agricultural 

and biomass waste disposal, in general, is an issue of greater concern in Cali-

fornia. A number of biomass (waste to energy) power generation facilities 

have ceased operation recently as a result of expired contracts with utility 

companies that are no longer paying favorable rates for biomass-produced 

energy. The potential use of pyrolysis equipment to process biomass into 

biochar offers a preferable alternative to burning or disposal in landfills. 

Biochar could be more extensively used in the future if it were produced 

more efficiently and in greater volume to make it more affordable, and/or if 

regulators mandate requirements for carbon sequestration and greenhouse 

gas (GHG) emissions for agriculture, or increase requirements related to air 

pollution and nitrogen management.

Ted Rieger, CSW, is a wine journalist based in Sacramento, CA 
and a writer for wine industry media since 1988.
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VINTAGE NURSERIES’ NEW TESTING LAB  
PUTS GROWERS FIRST!

At Vintage Nurseries, our vines have to pass a lot of rigid tests.  
Our new in-house materials testing laboratory equipment with  

RNA detection introduces a whole new level of quality control  
built on faster turnaround, increased sample sizes and  

thorough attention to detail. It’s just another way  
we continue to strive to provide the best  

possible plant material in the industry.

Serving the Wine, table grape, and raiSin induStrieS

NEW STATE-OF-THE-ART  
LAB EQUIPMENT 

Tefera Mekura, Lab Manager
PhD in Plant Pathology, Oklahoma State University

VINTAgE NURSERIES’ AdVANCEd NEW TESTINg LAB

SETTINg NEW STANdARdS FOR VINE QUALITY 

Biochar and GHGs
Carbon footprints for GHGs in California agriculture are a subject of concern 

and research. The primary agricultural GHGs are carbon dioxide (CO2), 

nitrous oxide (N2O) and methane (CH4). Nitrous oxide is the second most 

important GHG generated by California agricultural practices because of 

its high global warming potential. However, N2O emissions from vineyards 

are generally low compared with many other crops. N2O is produced by soil 

microbes following nitrogen fertilizations under low oxygen conditions, 

and N2O emissions occur mainly after rainfall or irrigation applications.

Carbon sequestration in soil and the reduction of GHG emissions from 

agricultural operations are desired benefits of biochar use. Biochar’s effec-

tiveness in providing these benefits in a vineyard is dependent on factors 

that include: soil composition and chemistry, the type of nutrients or 

compost added with the biochar, the vineyard’s soil tillage system and the 

use of cover crops.

UC Davis graduate student researcher Nicole Niehues has conducted 

research at the UC Oakville Station vineyard in Napa Valley since 2013 to 

study and monitor the effects of two organic floor fertility strategies (legu-

minous cover crops, grape pomace composted with manure) in combination 

with applications of biochar and grape pomace compost. As explained in a 

recent research abstract on the project, “When cover-cropped and compost-

supplemented soils were amended with biochar, significant reductions in 

N2O were observed as compared with non-fertilized (conventional) controls 

during individual rain periods.” To date, this study suggests that organic 

floor management for nitrogen, when used with biochar amendments, can 

increase nitrogen availability and uptake for vines while decreasing vineyard-

scale nitrous oxide emissions.

Monterey Pacific Biochar Trials
Doug Beck is a soil scientist and agronomist with Monterey Pacific 

Vineyard Management Company in Monterey County who manages 

about 12,000 acres of vineyards that include production-level vineyards 

with yields of 5 to 10 tons per acre and high-end vineyards. “We need to 

maintain our soils, and we’re using compost in large amounts to rebuild 

soil nutrition,” Beck said. The company applies about 35,000 tons of 

compost a year diverted from the Monterey County waste stream. Beck 

observed: “When we first heard about biochar, we were interested in using 

it for improving the water-holding capacity of sandy soils, and this has 

become more important due to drought issues. By using biochar with 

compost we can potentially retain soil nutrients and water more effectively 

and sequester carbon rather than having this material going to a landfill.” 

Beck, who has presented information about biochar in agriculture to 

the California Department of Food and Agriculture’s Environmental 

Farming Act Science Advisory Panel, listed other potential benefits of 

biochar for farming:

• Biochar still contains most of the nutrients in the feedstock and will 
release these nutrients over time.

• Biochar is a relatively low density material that helps lower the 
bulk density of heavy soils, increasing drainage, aeration and root 
penetration.

• Biochar is a liming agent that will help offset the acidifying effects of 
nitrogen (N) fertilizers, reducing the need for liming.

• Soil incorporation of biochar improves resource use by soil biota, 
creating healthier soils. 
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Monterey Pacific is using and comparing biochar products purchased from 

two commercial suppliers. CoolTerra, a product of Cool Planet Energy 

Systems based in Greenwood Village, Colorado, is produced at a processing 

plant in Camarillo, California. Pacific Biochar, based in Pahoa, Hawaii, has 

several biochar production facilities, including one in Williams, California.

Beck said an advantage with the biochar from these suppliers is that it has 

been processed so it is more readily usable and beneficial in the soil. Beck 

said, “Biochar on its own, right out of the oven, takes a while to acclimatize 

in the soil.” Newly made, raw biochar is dry, often dusty, and will readily take 

up and retain water and nutrients, and can initially compete with a plant 

for nutrients and water. It is recommended that new biochar be mixed with 

compost and have an aging period to “mature” or “charge” before added 

to the soil. Commercial suppliers provide a finished product ready to use 

although most users add it to compost and mix it into the soil. CoolTerra’s 

process adjusts the biochar pH from about 8.0 to 6.5 and optimizes its pore 

structure to aid beneficial microbial activity. 

Monterey Pacific is monitoring two 10-acre trials in very sandy soils in 

which 10 tons per acre of biochar mixed with 10 tons per acre of compost 

were incorporated down the vine row to a depth of 2 feet prior to planting, 

using a Vibrosoiler vibrating ripper from AG Soilworks. 

In addition, the company is evaluating additions of biochar at 10 tons 

per acre mixed with 3 tons per acre compost as a side-dressing in existing, 

in-production vineyard blocks applied alongside the vines then incorporated 

into the soil by disking. Beck hopes to begin additional biochar trials in other 

types of soils and with different varieties and rootstocks. 

Beck admitted, “One of the drawbacks of biochar is that it’s really expen-

sive,” noting that applications have run about $7,000 per acre for the biochar 

alone at the rate of 10 tons per acre. But he noted, “If the lifespan of the 

product and its benefits are long-term, it can be worth it if one application 

provides benefits over 20 years of a vineyard’s life. That’s why we’re doing 

trials: to be able to show the owners of the vineyards we manage whether or 

not it’s worth the cost. We are at the early stages of biochar use and are very 

interested in its potential. We are trying to get a handle on the varying quality 

of biochar and we’re trying to follow the current science.”

Bruce Gradek, viticulturist and biochar sales rep for CoolTerra in Cali-

fornia emphasizes, “Biochar is an amendment, not a fertilizer, that facilitates 

microbial activity. It catches nutrients that would normally leach through the 

soil and helps make them available for plant use.” He says biochar increases 

the soil’s cation exchange capacity to improve nutrient use and fertility.

CoolTerra’s facility in Camarillo, California has an annual production 

capacity of 60,000 cubic yards. Gradek says the plant uses oak wood waste 

as one of its primary feedstocks for biochar production but has used other 

types of hardwoods and materials, such as coconut shells. CoolTerra’s recom-

mendations for new vineyards are to apply the product with a compost or 

manure spreader along the rows during pre-plant and incorporate it into 

the top 4 to 6 inches of soil. Or alternatively, apply it into the backfill of indi-

vidual vine holes, mixing one part CoolTerra to four parts soil. In existing 

vineyards, rows can be side-dressed with CoolTerra with a compost spreader 

and disked or incorporated into the top 4 to 6 inches of the soil. Recom-

mended additions are about 4 cubic yards of CoolTerra per acre.

The CoolTerra product has organic certification from the Organic Mate-

rials Review Institute (OMRI). It was also one of the first products to be 

certified under the International Biochar Initiative (IBI) Biochar Certifica-

tion Program to enable manufacturers to certify that their products meet 

http://www.stpats.com
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quality standards and are safe for application to soils. Based on information 

from the IBI website, CoolTerra was IBI-certified from November 8, 2013 to 

November 8, 2014, but this certification has since expired.

Bonterra Begins Biochar Trials
Bonterra Vineyards, an organic and biodynamic winegrape grower and 

wine producer in Mendocino County, began biochar trials in 2015 and is 

working with the U.S. Department of Agriculture Natural Resources 

Conservation Service (NRCS) to evaluate biochar’s benefits in vineyards. 

Bonterra farms about 1,000 acres with 100 percent of its vineyards certified 

organic, of which about 25 percent are also certified Biodynamic.

The NRCS trials are in new blocks planted in 2015, mostly with Pinot Noir 

and Merlot, with side-by-side trials that include a control block, a block with 

only biochar added and a block with a mix of biochar and compost. Bonterra 

is using CoolTerra biochar, given its OMRI listing for organic production. 

Biochar was added in the same amount into each vine planting hole. 

Bonterra vineyard manager Joseph Brinkley explained: “This is something 

new for us that we haven’t done in the past. The use of biochar has the poten-

tial to provide the same or better vine growth with less fertilizer and nutrient 

inputs, and with less irrigation water, and that is the goal. It can also provide 

longer-term carbon benefits.” Brinkley is optimistic the biochar will also benefit 

the soil microbiota. “The life in the soil is what it’s all about for us,” he said.

The NRCS study will evaluate and compare several factors over several 

years of vine growth in the new vineyards in each trial block that include: 

annual vine pruning weights as an indication of vine health, vigor and 

balance; caliper measurements of vine trunk and cordon size; and vine water 

use and stress using a pressure chamber. “Once the vines are in production, 

we will start to look at yield and quality parameters,” said Brinkley. 

Spring Mountain Vineyard in Napa Valley began experimenting with 

biochar additions during the 2015 growing season in its hillside vineyards 

with shallow soils that do not retain water well as a way to better manage 

water during the drought. Biochar from CoolTerra was placed at the base of 

230 Cabernet Sauvignon vines with the goal of helping increase water use 

efficiency and soil fertility in the root zone. Describing this experiment in the 

winery’s Summer 2015 newsletter, vineyard manager Ron Rosenbrand said, 

“If we find we irrigate these vines less, we will expand the program to other 

blocks next year.” 

Other California vineyard operations reported to be using and experi-

menting with biochar purchased from suppliers are Ridge Vineyards and 

Paradise Ridge Winery in Sonoma County and Bonny Doon Vineyard 

at its new Popelouchum vineyard project near San Juan Bautista in San 

Benito County.

Producing Biochar in Vineyards/
Conservation Ag Burning
Producing biochar on-site in vineyards may be feasible during vineyard 

removal and replant by carefully burning piles of vines to charcoal as an 

alternative to complete burning or landfill disposal. The Sonoma Biochar 

Initiative (SBI) provides training and education on biochar use and its 

production through conservation ag burning. Paul Sequeira, vineyard 

manager for Constellation Brands in Sonoma and Mendocino counties, 

received training from SBI and has implemented this burning protocol to 

pyrolyze vine material when vineyard blocks are removed and replanted. 

Constellation manages 1,500 acres in the two counties and replants 50 to 

150 acres each year. The company has discussed the practice at its statewide 

viticulture meeting, and other Constellation regions are expected to imple-

ment this protocol for replant situations.

Corporate Office
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Sequeira said, “Conservation burning minimizes air pollution by reducing 

total emissions by 85 to 95 percent while also capturing and conserving about 

25 percent of the carbon in the biomass that can be used as a soil amendment 

to increase organic matter, nutrient availability and water holding capacity.” 

Constellation’s first trial was a 3.5-acre block removed, burned and replanted 

in 2014. The benefits of the on-site production of biochar in this block are 

being evaluated as the young vines grow.

Robert Burney of Sunbreak Vineyard Services in Sonoma County has 

experimented with producing biochar through conservation burning from 

several feedstocks that include vine prunings, whole vines obtained during 

vineyard removal and downed vegetation gathered from riparian corridors. 

Burney said piles burned to produce biochar work best when the material 

is relatively uniform in size. The object is to burn material to the point it 

becomes charcoal then stop combustion, either using water or blocking 

oxygen exposure by covering the pile with soil.

Biochar Production/Pyrolysis Equipment
New England Biochar is licensed to produce Adam-Retort biochar produc-

tion units and has built or assisted with installation of these production 

units for commercial businesses, such as compost producers, saw mills, 

small farms and community organizations. They can be built as stationary 

installations constructed with masonry or steel. Trailer-mounted, steel-

movable units have also been produced. The Sonoma Biochar Initiative 

uses a movable steel unit to produce biochar from local ag waste and as an 

educational and demonstration tool.

Earth Systems Bioenergy, based in Melbourne, Australia, has developed, 

trialed and commercially introduced the CharMaker Mobile Pyrolysis Plant 

in two sizes and capacities, based on the size of standard shipping containers 

of 20-feet and 40-feet in length. These mobile units provide a complete 

biochar processing solution at the biomass location that will process, load 

and package the end product into bulk bags. The CharMaker has been trialed 

throughout Australia with more than 20 different feedstocks that include 

grapevine waste, and different agricultural and native wood wastes.

Beck, Sequeira and Burney believe mobile biochar pyrolysis units offer 

great potential, not only for vineyard operations to use on-site during vine 

removal, but to use cooperatively on a local or regional basis among farms 

and other producers of biomass waste to produce biochar for local use.

These pyrolysis plants, sometimes called kilns or ovens, are closed systems 

that burn biomass with limited oxygen and are much more efficient and 

less polluting than pile burning. Pyrolysis units also have the potential to 

capture other usable by-products such as Syngas, a substitute for propane, 

and bio-oil, a liquid fuel usable like fuel oil. 

As Burney observed: “If you have an enclosed pyrolysis kiln with a 

controlled air supply you will have much better biochar production and 

a better product. Given that vine replanting is a fact of life, this offers an 

opportunity to give you something more than just ash at the end. There is 

demand for the finished biochar product, but to go out and buy it is currently 

an expensive proposition.” WBM

Biochar Information Resources

Cornell University Biochar Soil Management webpage, www.css.cornell.edu/faculty/
lehmann/research/biochar/biocharmain.html

International Biochar Initiative (IBI), www.biochar-international.com

New England Biochar Initiative, http://newenglandbiochar.org

Sonoma Biochar Initiative, http://sonomabiocharinitiative.org

UC Davis Biochar Database, http://biochar.ucdavis.edu

U.S. Biochar Initiative, http://biochar-us.org
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http://www.revoquip.com
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Complete Control of Your Wine’s Oak Flavor Profile

Innovation
The concrete NuBarrel™ is one of the more remarkable innovations to come 
along for the wine industry in recent years, and within the NuBarrel™ are a 
number of inspirational ideas that give the winemaker greater control of oxygen, 
temperature, fluid level, and oak.

Oak Barrel Character
Do you want a lot of oak, just a hint, or none at all? With the hanging array of 
internal oak staves (above left), or the stainless steel immersion sleeve for oak 
chips (below left), you determine your own oak concentrations, toast levels, 
and blending procedures.

It’s Time to Rethink the Barrel
Four of your oak barrels cost about $4,000 and will last a few years. One of our 
high-tech, concrete NuBarrels™ will hold the same wine, cost about the same, 
and last a few decades.
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