
Carbon - the Cycle of Life

Soil - The “Root” and the “Route”of the Carbon Cycle



What is the Carbon Cycle in the Soil and Why is This 
Important to Us?

The cycling of Carbon is the way that the majority of nutrients become available to the 
plant.



The Plant - It’s part in the Carbon Cycle
The plant is the initial/essential part of the Carbon Cycle.  It brings the Carbon into a 
form that can be used to grow and feed the myriad forms of life on the planet.  The 
plant doesn’t need the carbon from outside sources.  It makes its own through the 
process of photosynthesis.  The two key things that the plant doesn’t have that it 
needs to grow and feed itself is water and nutrients.  These “additives” are added or 
used to build/process the carbon to help the plant to grow.



How does the Plant get the water and nutrients it 
needs to grow?

Roots

Soil Microbiology

Fertilizer

clay/OM/Soil Solution



Sources of Plant Nutrients - The microbes
Two dominant types

1) Bacteria
2) Fungi



The Bacteria
The many kinds and forms of soil bacteria cycle carbon in a number of ways.  As they 
cycle carbon they make the nutrients available to the plant in a variety of ways.

1) Transfer/Exchange
2) Decomposition
3) Excretion
4) Death



The Fungi
The fungi cycle carbon in a number of ways.  As they cycle carbon they also make the 
nutrients available to the plant in a number of ways.

1) Transfer/Exchange
2) Decomposition
3) Excretion
4) Death
5) Mineralization of rocks/soil particles





The Life is in the Carbon and Should Be in Your Soil



Soil Organic Matter is
In essence part of the carbon cycling 
in the soil is the dead being eaten by 
the living.  From death comes the 
elements of life sustaining the living 
until they in turn become the dead.  
All carbon based life forms, with the 
exception of the plants, are 
consumers of carbon.  Almost every 
life form that is not a plant lives 
directly or indirectly from what the 
photosynthetic process in plants 
produce.  For terrestrial organisms 
most of the plant carbon comes from 
plants growing in the living soil.  
Understanding the processes in the 
soil ecosystem involving this transfer 
of carbon and its associated nutrients 
allows us to become better managers 
of these processes and more 
knowledgeable of what we consume.



The Carbon Cycle and your Garden OM



Understanding and Managing Carbon Nitrogen Ratios



Understanding and Managing Carbon Nitrogen Ratios (Cont)



Soil Organic Matter
An acre of soil measured to a depth of 6 inches weighs approximately 2,000,000 
pounds, which means that 1 percent organic matter in the soil would weigh about 
20,000 pounds per acre. Remember that it takes at least 10 pounds of organic material 
to decompose to 1 pound of organic matter, so it takes at least 200,000 pounds (100 
tons) of organic material applied or returned to the soil to add 1 percent stable organic 
matter under favorable conditions.



Benefits of soil organic matter

-Improves water quality
-Improves air quality
-Reduces runoff and soil erosion
-Mitigates the effects of salts
-Enhances biological diversity and improves the 
soil ecosystem



Your Soil Is You - You are the Carbon Boss



Scenario One - The Row Crop - You are the Carbon 
Boss - What would you do to work your Carbon????

-10 years corn on corn (sweet corn) under furrow irrigation

- 12 tillage passes each spring prior to planting

-Soil Conditions - soil crust, hard pan at 8 inches, massive soil structure, EC = 3.8, N = 
63ppm, P = 8ppm, soil OM 0.5%, weed incidence - high

- N Fertilizer applied as anhydrous ammonia

- Sweet corn sprayed last year several times to control pests and weeds



Scenario Two - The Old Pasture-You are the Carbon 
Boss-What would you do to work your Carbon???

-Field has been in pasture the past 23 years under furrow irrigation.  Last fertilized 8 
years ago

-Field is hayed 3 times each year.  It is also used for pasture during the fall, winter, 
early spring during which time 95% of above ground vegetation is removed.  A partially 
bare patch about 1 acre in size occurs where cattle are fed in the winter.

-Existing plants are brome and orchard grass with traces of red clover.  Weeds include 
foxtail, nut sedge, bindweed, and thistle

--Soil Conditions - platy soil structure, EC = 1.8, N = 3ppm, P = 1ppm, soil OM 6.5%, a 
3 inch layer of thatch occurs across a large portion of the field



Scenario Three-The New Garden-You are the Carbon Boss-
What would you do to work your Carbon???

-Garden to be located on a previous pasture.  Garden area is 15 feet by 20 feet.  While 
building the home the topsoil was buried and deeper spoil material was spread out on 
the surface.  Irrigation is city water and garden hoses.  Site is bare with some weeds 
sprouting

--Soil Conditions - massive soil structure, EC = 5.6, some small areas of salt crusting in 
evidence, N = 3ppm, P = 2ppm, soil OM 0.3%, parent material - Mancos Shale

- owner desires to plant a garden to grow a range of vegetables for home use



Carbon and Nitrogen Cycling Together
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