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What is Soil Organic Matter?

Definition:  

The organic fraction of soil including plant, animal, and microbial 

residues, at all stages of decomposition.



Anderson, 2009

The organo-mineral complex



(Sanderman et al. 2017)

Soil C loss due 

to land use



Paustian, 2014



The role of soil organic matter

Biological functions

- Adds to the cation exchange 

capacity of the soil

- Buffers changes in pH

- Binds with cations (e.g. Mn2+

and Al3+)

Chemical functions Physical functions

- Improves structural stability 

through aggregate formation

- Influences water retention, 

through aggregate formation

- Buffers against extremes in 

temperature

- Creation of habitat

- Source of carbon

- Source of nutrients



Corn and wheat yield gains occur with increases in 
SOM up to …

4%



Building carbon: things to consider

• Carbon inputs

• Carbon protection



Building carbon: things to consider

• Carbon inputs

• Carbon protection



Inputs

• Fertilizer

• Manure

• Crop residues

• Cover crops



What’s the difference between SOM and SOC?

Soil organic matter

• Measured as loss on ignition

• Mass loss 

Soil organic carbon

• Dry combustion, measured as CO2

SOM x 0.52 = SOC



• Optimizing N fertilizer is critical for SOM maintenance
• More biomass means more SOM

All responses from previous slide scaled as a percent of the optimum rate at each site
0-6” soil sampling, fall chisel plow Poffenbarger et al., 2017
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• 17 year study in British 
Columbia, Canada



Ladha et al., 2012

Most studies that use organic N sources (animal manure or green 
manure) show gains in SOC over time, while gains with just inorganic N 
were minimal.



10 Mg/ha = 10,000 kg/ha = 9,000 lb/ac

37 different studies Cover cropping leads 
to gains in SOM, but 
results across studies 
have been quite 
variable



Building carbon: things to consider

• Carbon inputs

• Carbon protection
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Why do 
soils have 
different 
SOC 
levels?



Paustian, 2014



Clay loams,
Silty clay loams,
Silty clay

Loam,
Silt loam,
Sandy

SOM

Continuous 
corn,
Alfalfa-based 
rotations

Corn-
soybean,
corn w/ 
small grains



Sequestering or building carbon: things to 
consider
• Carbon inputs

• More = more 
• Crop residue and cover crops are important

• Long-term manure can help

• Carbon protection
• Reduction in tillage with increase in carbon inputs will be most beneficial

• Carbon saturation
• Soils have a limit to how much C they will sequester based tillage and texture



Building organic matter

• There is evidence that:
• Optimizing yield

• Reducing tillage

• Using cover crops

• Applying manure

will lead to gains in SOM

…over time

…and all management practices and soil texture interact

…and can’t tell you exactly how much it will increase
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Lal et al., JSWC

820 Gt

1550 Gt

620 Gt



Low=0, Rec=125, High=250 lb-N/ac
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In a moldboard plowed system, nitrogen 
additions (and continual yield gains) offset SOM 
losses


