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Tonight’s agenda

• What is carbon farming?

• Carbon farming practices

• Soil activities for home

• Urban farm soil testing

• StopWaste resources

• Q&A



“Serengeti in the Soil”

Presenter
Organic matter is 50% carbonCarbon is the backbone of lifeGlobally, soil organic matter contains three to four times as much carbon as either the atmosphere or terrestrial vegetation [5,14]. Even small changes in soil carbon can lead to large changes in the atmospheric concentration of carbon dioxide, either for better or for worseNinety-percent of all plants live in symbiosis with mycorrhizal fungi [35]. These fungi are particularly important for soil carbon sequestration. Mycorrhizal fungi receive a significant portion of the plant belowground carbon as their only energy source, in return, they provide up to 80% of a plant’s nitrogen and phosphorus [61]. Mycorrhizal fungi also provide soil and plants other important benefits, such as resilience from drought and stresses through their mediation of soil physical structure and water



Carbon farming

• Maximize carbon entering the 
soil, minimize carbon leaving 
the soil by:
 Apply compost and mulch
 Minimize bare soil and maximize 

soil cover
 Maximize living roots
 Minimize soil disturbance
 Maximize biodiversity
 Avoid synthetic fertilizers, 

pesticides, and herbicides

Presenter
Soil carbon sequestration works with biodiversity above and below ground—in plant and soil life—to capture carbon dioxide with photosynthesis, drawing it down underground as soil carbon, and locking it in soil organic matter through microorganism and mineral associations.it’s not the recalcitrant plant material that persists and creates long term soil carbon stores, instead it’s the microbes who process this plant matter that are most responsible for soil carbon sequestration [31,32]. Stable soil carbon is formed mostly by microbial necromass (dead biomass) bonded to minerals (silt and clay) in the soil. Long term carbon storage is dependent on the protection of the microbially-derived carbon from decomposition.



Carbon farming practices for home gardeners

• Compost and worm castings

• Mulch

• Sheet mulching

• Plant deep rooted perennials

• Plant cover crops

• Plant a diversity of species

• No tilling

• No synthetic fertilizers, pesticides, and herbicides



Make and use compost

Presenter
In addition to retaining residues as mulch, compost made from plant residues and/or manure increases soil biodiversity and microbial biomass which improve soil structure, nutrient cycling,and disease suppression [18,92-96]. Compost is highly efficient in building soil carbon by both feeding microbes and directly forming organo-mineral associations [96]. The benefits of compost can accrue quickly: after only one application of plant-based compost, soil organic carbon and aggregate stability can increase significantly in the following years compared with non-amended soils



Make and use worm castings



Apply mulch as a soil cover



Scavenger Hunt - Fungal mycelium



Sheet mulching new and established gardens



Plant deep rooted perennials

Presenter
Since mycorrhizal fungi need root-partners to survive, farming strategies that include perennial plantings, trees on edges, reduced tillage, and plants with long, fibrous root systems, encourage the long-term stabilization of soil carbon



Plant cover crops



Plant a diversity of species

Presenter
Soils with higher fungal to bacterial ratios are characterized by higher carbon use efficiencies [53]. The two groups of beneficial soil fungi important for soil carbon sequestration are the decomposers— saprotrophic fungi—and the root-associated, or mycorrhizal fungi [56]. Increases in plant abundance, plant diversity [57] and organic fertility sources [58–60] increase fungal biomass and fungi to bacteria ratios.



No synthetic fertilizers, pesticides, and herbicides

Presenter
The type of nitrogen used in an agricultural system is linked to the carbon storage capability of that system. Long-term studies demonstrate that providing crop fertility with composts or manures results in increased soil carbon storage, while the use of synthetic fertilty sources results in the loss or no change in soil carbon [37,38]. Organic nitrogen sources support soil carbon sequestration by feeding the microbes responsible for carbon storage. Synthetic nitrogen sources encourage the dominance of bacteria that quickly turn ammonia into nitrate, which is easily respired or otherwise lost from the soilWhen compost replaces synthetic nitrogen, plants grow more roots, fixing more atmospheric carbon in the process [44]. Legume cover crops have been found to be twice as efficient in storing soil organic carbon as nitrogen fertilization



No till

Presenter
Plowing clearly affects soil life—it breaks up aggregates, destroys fungal networks, increases water trans-evaporation, increases the breakdown of organic matter, and can lead to wind and water erosion. Tilled, exposed, and eroded soils allow formerly stable soil carbon to be released as a greenhouse gas [106,107]. Switching from deep, regular tillage to reduced tillage programs improves soil structure, reduces carbon dioxide emissions and contributes to increases in soil organic carbon



Soil activities for home gardeners

• The Nitty Gritty

• The Worm Count

• The Slake Test

• 8 total activities in StopWaste’s
Healthy Soils Activity Guide



The Nitty Gritty – Visualize your soil type

Sandy clay



The Worm Count – Measure your organic matter



The Slake Test – Examine your soil stability



Urban farm partnerships with StopWaste

• Farm2Market, Alameda

• Fremont LEAF, Fremont

• Eden Garden, Livermore

• City Slicker Farms, Oakland

• Mills College Community Farm, Oakland

• Phat Beets Produce, Oakland

• Oakland LEAF, Oakland

• Wente Restaurant Garden, Livermore*



Soil testing to measure carbon



Carbon Farming at Fremont LEAF

Presenter
Added 47 MT of CO2e / acre between 2018 and 2020, or 9.5 cars removed from road (compared to 1.5 MT CO2e/acre at Marin Carbon Project)



Thought experiment…

• 2374 acres of land available for 
carbon farming (35% total land)

• Alameda could store up to 
111,000 Mg CO2e per year
 (data from Fremont LEAF)

• Equivalent to removing up to 
24,000 cars’ emissions every 
year

Presenter
According to Marin Carbon Project research, sequestration of just one metric ton per hectare on half the rangeland area in California would offset 42 million metric tons of CO2e, an amount equivalent to the annual green house gas emissions from energy use for all commercial and residential sectors in California.



Carbon Farming in Alameda

• Alameda CARP (Climate Action and 
Resilience Plan) includes carbon farming as 
an action item

• Alameda Master Street Tree Plan update will 
include compost application in tree wells

• SB 1383 (Short-lived Climate Pollutants 
Strategy)
 Starting Jan. 2022 – Alameda procures ~9,000 cubic 

yards of compost* per year
 9,000 cubic yards = 1 inch application over 26 acres

• Alameda may restart “compost give back” 
program for residents



StopWaste resources

• Healthy Soils Activity Guide (and videos)

• “Tools For Building Healthy Soil” Brochure

• “Now That Your Lawn Is Gone” Brochure

• Bay Friendly Gardening Guide

• www.StopWaste.org/gardening

• www.LawntoGarden.org

• “East Bay Garden Friends” facebook group

Next StopWaste webinars: 

Symphony of the Soil film screening, Thurs Nov. 19th 6:00 –
8:00 pm

Worm Composting, TBD Winter

Register on our website!

http://www.stopwaste.org/gardening
http://www.lawntogarden.org/


Trevor Probert

tprobert@stopwaste.org

Thank you!

www.stopwaste.org/gardening
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