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Soil Organic Matter



(1) More C is 
entering the 
atmosphere 
than is being 
absorbed by 

the oceans and 
(2) more C is 

leaving the soil 
than is entering

What is causing 
this and what 
might be the 

consequence of 
this?

Global Carbon Cycle

Petagrams = Pg = 1015 g



Organic Matter – what is it?

Why is this important – this is the source of soil C







and while the basic building blocks 
of all organic carbon structures are 

the same (C, H & O)

(1) not all organic carbon 
structures are the same 

and

(2) not all are easy to break down

We generally perceive OM 
decomposition as…

Terminology watch ~
Mineralization = the conversion of an element from an organic state (biomass, etc.) to an 
inorganic state

Immobilization = the conversion of an element from an inorganic state to an organic 
state (biomass)











Polysaccharides









Factors controlling the rate of OM decay

1 Placement

2 Size and Surface Area

3 C:N Ratio

4 Litter Quality



1. Placement 
– surface placement vs. incorporation into the soil

heating and cooling as well as wetting and drying
vs.

constant climatic conditions and intimate contact with soil organisms

2. Size and Surface Area 
– smaller vs. larger particles

Surface area increases with smaller particles, therefore more contact 
areas for organism doing the decomposition

3. C:N Ratio 
– intense competition for N & as such the ratio 
determines the rate of decay





Look at Table 12.2 for a more complete listing!











C:N ↑

C:N ↓



Addendum: Influence on Soil Ecology

Something preys on the large 
decomposer population


