NOT ALL SOIL CARBON IS MADE EQUAL:
How Bilofuel Crops May
Increase Particulate or Mineral
Assocliated Organic Matter
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Not all soll carbon
IS made equal

Separating carbon in POM from MAOM is
important to assess:

v Yulnerability to disturbance

v Potentials for C sequestration

v Management strategies to accrue
more and persistent carbon while

Increasing soil health and natural
fertility

Cotrufo & Lavallee, 2022, Advancesin Agronomy Vol 172
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Why It Is important to separate POM from MAOM?

1| Land cover
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POM and MAOM have different N demands and saturation levels




Why it Is Important to separate POM from MAOM?<
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POM and MAOM have different persistence and vulnerability to change




POM and MAOM can be measured and modeled

leaching,
ex vivo modifica-
tion

in vivo turnover

. » Unprotected or in large

™ aggregates
¥ ¢ Faster average turnover

* More plant-derived

chemical components

* Higher, more variable C:N

* Lower 6"°C

* Does not saturate

Large aggregates

. MAOM

* Protected by mineral
association

* Slower average furnover

* More microbial-derived
chemical components
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* Higher 6'*C
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Integrated measuring-modeling approaches enables accurate MRV for C markets



How Biofuel Crops May
Increase Particulate or Mineral
Associated Organic Matter



More SOM formation from roots than shoots

inputs in a Sorghum bicolor bioenergy crop
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However, roots structural inputs result in more POM
while the more labile shoots result in more MAOM
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Should we bread for more and deeper root
structures or manage for more exudates?
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Stable C sequestration requires more N:
ntroducing legume cover crop in bioenergy rotation
can help accrue and preserve MAOM (%

Legumes
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POC Is most responsive to regenerative practices
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INn conclusion:

1. Increasing structural inputs below ground — deeper
and larger roots — is expected to increase POM
2. Increasing soluble, and low C/N inputs is expected

: | N4 ¢, to increase MAOM
Mol e 3. Reduced disturbance, by no till and maintaining

\ e/b 0 P e perennial cover is expected to increase both POM
Bragm_entsof ﬂ ,—\ i and MAOM.
ecaying ' . < soil microbes

organic npus \ S runent e 4. POM will be most responsive to all treatments,
being more directly linked to plant inputs and being
most vulnerable to disturbance
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Why It Is important to separate POM from MAOM?

MPI = Microbial
physiological Inhibition
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Coftrufo & Lavallee, 2022, Advances in Agronomy Vol 172

They have different mechanism of stabilization, N demand, persistence and vulnerability to change
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