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and why do we care?

Carlos Pires, Assistant Professor, Extension Soil Health Specialist
Kirsten Butcher, Assistant Professor, Soil Health
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Carbon, abbreviated as C, is a chemical element that serves as the
backbone of all life on Earth. All living organisms contain carbon! )
Beyond being essential for life, carbon plays a vital role in the )

environment and is a major component of fossil fuels like coal,
oil and natural gas. Like other basic elements, carbon has its own
cycle that moves it through the Earth’s systems.

The carbon cycle is the natural
process by which carbon
moves between the
atmosphere, living organisms,
oceans and the Earth’s surface.
During the C cycle, plants
absorb carbon dioxide (CO,)
from the air via photosynthesis
to produce biomass, such

as roots, stems and leaves.
These plants are then
consumed by animals, who
subsequently release CO, back
into the atmosphere through
respiration. When plants and
animals die, decomposers

(like microbes and insects)
break down plant biomass.
This decomposition results in
C moving into the soil or back
to the atmosphere as CO, (so
plants can continue to absorb
it to make new biomass). These
processes keep Earth’s C cycle
balanced.
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Fossils and Fossil Fuels



In some instances, the C moving into the soil
becomes buried and, over millions of years,
forms fossil fuels such as oil. When humans
burn these fuels (auto and industries), C is
released back into the air as CO,. Because it
takes millions of years for fossil fuels to form,
the speed at which humans are using fossil
fuels creates an imbalance in the C cycle -
more C is lost to the atmosphere as CO, than
is being moved back into the soil. One of the
effects of the increased CO, in the atmosphere
is the irregular weather patterns that we are
experiencing today (for example, earlier springs,
higher temperatures and increased durations
and intensities of drought).

Agriculture plays a dual role when it comes to
carbon. It can both release and remove C from
the atmosphere. On one hand, conventional
farming practices, such as soil tillage, the
excessive use of fertilizers and the operation
of heavy machinery, can contribute to carbon
loss by disrupting natural carbon storage in
the soil and burning fossil fuels. On the other
hand, agriculture holds enormous potential to
maintain carbon in the soil, as practices such
as no-till farming, planting cover crops and
integrating crops with livestock can promote
increases in soil carbon. These approaches
not only enhance soil health but also
contribute to more resilient crops and healthier
ecosystems. Due to the complex interactions
between carbon, soil, plants, animals and the
atmosphere, research on carbon is essential.

Carbon Facts

. Almost a fifth of our body is carbon.

. The origin of the name “carbon”
comes from the Latin word carbo,
for charcoal.

. Carbon can take the form of one of
the hardest substances (diamond)
or one of the softest (graphite).

.Many everyday items contain
carbon, including food, clothing,
wood, plastics and even sparkling
water.

Glossary

Carbon dioxide: Carbon gas that plants use
in photosynthesis and contributes to the
greenhouse effect.

Photosynthesis: Process where plants make
food using sunlight, CO, and water.

Decomposers: Organisms that break down
dead matter (e.g,, fungi, bacteria, insects).

Soil tillage: Turning or revolving soil to
prepare for planting.

No-tillage: Planting on top of the residue of
the previous crop.

Cover crops: Plants grown to protect the
soil and are not harvested.

NDSU Extension does not endorse commercial products or companies even though reference may
be made to tradenames, trademarks or service names.

For more information on this and other topics, see www.ndsu.edu/extension

County commissions, North Dakota State University and U.S. Department of Agriculture cooperating. NDSU does not discriminate in its programs and activities on the basis of age, color, gender ex-
pression/identity, genetic information, marital status, national origin, participation in lawful off-campus activity, physical or mental disability, pregnancy, public assistance status, race, religion, sex, sexual
orientation, spousal relationship to current employee, or veteran status, as applicable. Direct inquiries to Vice Provost, Title IX/ADA Coordinator, Old Main 100, 701-231-7708, ndsu.eoaa@ndsu.edu. This

publication will be made available in alternative formats for people with disabilities upon request, 701-231-7881.



