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SOI| Carbon: Nature s Long-Term Storage System

"The environment is where we aff
meet; where we afl kave a mutual
interest; it is the one t/fz’nj all (?f
= Lady Bird Johnson
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the planet’s largest
carbon reservoirs,
holding more carbon
than the atmosphere
and all plant life
combined. This
hidden storehouse
plays a critical role in
regulating our
climate, supporting

How Carbon Enters the Soil

Carbon enters the soil primarily through
plants. Through photosynthesis, plants
absorb carbon dioxide (CO:) from the air
and convert it into organic matter(roots,
leaves, and stems). When plants shed
material or die, that carbon-rich biomass
becomes food for microbes and soil
organisms. Some of this material is
quickly decomposed, releasing CO: back
into the air, but a portion becomes
stabilized in the soil as humus or bound
to minerals.

soil health, and
fueling plant growth.

Forms of Soil Carbon

Soil carbon exists in two main forms:

o Labile Carbon: The “fast pool”,
easily decomposed organic matter
that fuels microbial activity and
nutrient cycling. It typically turns

A over in months to a few years.

: e Stable Carbon: The “slow pool”,

‘ " complex organic compounds and

mineral-associated carbon that

resist decay. These carbon forms
can persist for decades, centuries,
or even millennia.

The Slow Process of Carbon
Stabilization

Carbon becomes long-term storage when it
binds tightly to clay particles or forms
aggregates that shield it from microbial
breakdown. In well-structured soils, this
stable carbon is protected from oxygen and
moisture fluctuations, slowing degradation
dramatically. Cool, moist, and undisturbed
soils, such as in forests or grasslands, tend
to accumulate and retain carbon longer than
tilled or eroded soils.

Turnover times:
e Active carbon: ~1-5 years

o Intermediate (partially stabilized)
carbon: ~20—100 years

e Passive (mineral-bound or humic)
carbon: 500-5,000+ years

Why It Matters

Maintaining and building soil carbon is vital
for both climate resilience and soil
productivity. Carbon-rich soils hold more
water, resist erosion, and support diverse
microbial life. Practices like reduced tillage,
cover cropping, compost addition, and
maintaining perennial vegetation can help
soils lock away carbon for the long term.
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