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IN COLLABORATION WITH EAST STANISLAUS RCD AND USDA-NRCS: 

FEATURING TECHNICAL TRAININGS,  RESEARCH UPDATES,  CARBON 
FARM WORKSHOP, AND NETWORKING WITH SOIL  HEALTH 

PROFESSIONALS.
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Healthy Soils
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Soil Health (Soil Quality) is “the capacity of a specific kind of soil to function, 
within natural or managed ecosystem boundaries, to sustain plant and animal 
productivity, maintain or enhance water and air quality, and support human 
health and habitation” 

(Karlen et al., 1997). Soil Science Society of America’s Ad Hoc Committee on Soil Quality



“Health of agricultural soil relates to its ability 
to build and retain adequate soil organic 
matter via the activity of plants and soil 
organisms. Adequate soil organic matter 
ensures the soil’s continued capacity to 
function as a vital living ecosystem with 
multiple benefits that sustains and produces 
food for plants, animals, and humans.” 

-CDFA



Soil Health: The capacity of soil to function as a vital 
living ecosystem that sustains plants, animals, and 
humans. USDA-NRCS.







Carbon: 

Key to agricultural productivity and resilience
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Soil carbon is the 

“Keystone” for all 

soil physical, 

chemical and 

biological processes 

and properties. 
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Farm Productivity 

Credit: Dr. D.C. Reicosky, ARS, Morris, MN.   

H1: AGRICULTURAL ECOSYSTEMS ARE CARBON LIMITED!





1982 – 2007:

23M acres of active US farm land lost to development
(2X the area of cropland in CA)









Nitrogen and Phosphorus runoff from agriculture are the primary causes of

coastal dead zones.









Gabe Brown







Soil Organic Matter
SOM influences the physical, chemical, and biological properties of soils, 
and therefore, plant growth.

It improves soil aggregation, structure, and porosity, and lowers bulk 
density. Because the soil structure is improved, water infiltration rates 
increase. 

SOM has a high capacity to adsorb and exchange both water and 
cations; 

As SOM is decomposed by soil microbes, nitrogen, phosphorous, sulfur, 
and many micronutrients are released and become available for plant 
growth. 

SOM is the source of energy for the soil ecosystem











Managing working lands for carbon 

increases means managing for increases in 

Fertility

•Water holding capacity

•Resilience

•Biodiversity

•Productivity

•Soil Health!



Upward Spiral of Improving Soil Health



2015 Nebraska Panhandle No-Till Partnership Winter Conference





Estimated Additional 

Soil Water Holding 

Capacity With Carbon 

Farm Plan 

Implementation, 

8,000 acre Ranch,

Santa Barbara 

County, CA

103,070



If California’s approximately 9 million acres of 
irrigated croplands achieved even a 1% increase in 
SOC (from 1% to 2%) in the plow layer alone, the 
associated water holding capacity increase would be 
roughly 1.5 M acre feet and the CO2e sequestered 
would be about 300 M metric tons. 

Assumptions:
based on the plow layer (top 6.7” of soil) only; including deeper soil strata will increase 
potentials accordingly;
1% increase in SOM results in 1 acre-inch increase in soil water holding capacity per acre;
1% increase in SOC represents 2% increase in SOM;
1 metric ton (2,200 lbs) of soil C represents 3.67 metric tons of CO2e; 
1% increase in (plow layer only) SOC is about 10 short tons or 9 metric tons SOC/acre.

The Carbon-Soil-Water-Climate Connection





Carbon-rich topsoil from beneath perennial grass (left hand) compared to 
adjacent carbon-poor soil (right hand). By holding more air, sustaining 
moisture and having higher bioavailability of soil nutrients, carbon-rich soils 
benefit plants and soil biota.
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