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Soil Organic Carbon

= SOC is a complex and varied mixture of organic substances under different stages
of decomposition (i.e., fresh litter to stable humus)

Maria Silveira, UF/IFAS Soil and Water Sciences



Factors Controlling SOC

Balance between C inputs and outputs
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Presentation Notes
SOC is result of the net balance between inputs and outputs. SOC is positively correlated with precipitation and negatively correlated with temperature.


Factors affecting SOC stocks

1. Climate (temperature and precipitation)

2. Soil texture/soil type

3. Management practices

Maria Silveira, UF/IFAS Soil and Water Sciences
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10oC in temperature, average SOC stocks increases 2-3 times
C:N ratio of SOC increase as temperature decreas


Opportunities to increase SOC

® Management practices intended to promote SOC sequestration increase
productivity and tend to make systems more resilient to climate variation

® These practices could result in the sequestration of 10.5 to 34.3 million
metric tons C yr! (Follett et al., 2001)

® Each ton of C stored in soils removes ~ 3.67 tons of CO, from
atmosphere; ~38 to 126 million tons CO, yr?

Maria Silveira, UF/IFAS Soil and Water Sciences
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Infrastructure development and investiment needed to implement management practice


Management practices that promote SOC

1. Fertilization
= Improve above- and below-ground production
= Quantity and quality of C inputs

Jnintended environmental consequences (IN,O emissions

nutrient losses)




Silveira et al, 2017




Management practices that promote SOC

1. Fertilization

2. Introduction or reintroduction of grass or legume species
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Long-term (>25 yr) impacts of grazing land intensification on SOC stocks (0-100 cm)
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Change in plant community and management resulted in SOC accumulation, particularly in the surface horizons, which can make it more vulnerable to being lost to the atmosphere via CO2 efflux



Management practices that promote SOC

1. Fertilization
2. Introduction or reintroduction of grass or legume species

3. Fire




”a( Impacts of grazing land intensification on ecosystem C stocks

Long-Term
Agroecosystem
Research
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”a( Impacts of grazing land intensification on ecosystem C stocks

Ag';ggg(;g‘;g:;m CONCLUSIONS
Research » Pine flatwoods are C sinks even in year when
prescribed burning occurred
» During a 4-yr burning cycle, net ecosystem
production can reach -1287 g C m2 yr! with an
average of -322 gCm2yr?
» Pine flatwoods vegetation is well-adapted to burning

Agricultural and Forest Meteorology

Volume 311, 15 December 2021, 108682

ELSEVIER

Carbon dynamics and soil greenhouse fluxes in a and can recover its photosynthetic capacity in 60 days
Florida's native rangeland before and after fire following a prescribed burning event
Rosvel Brz;cho 22, Marfa Lucia Silveira ®, Raoul Boughton , Joao M.D. Sanchez ®, Marta M. Kohmann ®, Carolina B.
. Year o~
Response variable 2016 2017 2018 (2019)
g Cm?yr! —
Gross primary production -1854 -1749 -1861 -2033
Ecosystem respiration 1445 1422 1492 1851

Net ecosystem production -409 -327 -369 -182




Management practices that promote SOC

1.
2.
3.

4. Grazing management
Positive : Derner et al,, (1997); Schuman et al., (2001); Franzluebbers
and Stuedemann (2003); Franzluebbers et al., (2012)

Negative : Bauer et al. (1987); Derner et al. (1997); April and Bucher
(1999); Conant and Paustian (2002)

Neutral: Milchunas and Laurenroth (1993); Manley et al., (2005)




Total C and N content in bulk soil samples from pastures under different stocking
densities (Liu et al,, 2011; Silveira et al., 2013)

Stubble Total C Total N Particulate C
Height'

cm e Mg hat-------m-mmeo- % total
24 26 1.7 10.4 34
16 23 1.5 8.6 29

8 24 1.5 8.3 27
SE 3 0.2 1.1 2.6
Polynomial NS* NS L* L*
Contrast

tStocking density treatments were based on target stubble height. #NS = not significant ( #> 0.1). L = linear; * = P<0.05




Limitations

Lack of financial benefits and policies that encourage SOC sequestration. Increases in soil C
should be positively correlated with productivity

The direction and magnitude of SOC responses to management depend on the duration and
intensity of these practices, region, and current SOC levels

Unintended consequences

Time and space scale

Projected increases in temperature and changes in precipitation patterns
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- Carbon sequestration is a long-term process, difficult to measure


THANKS

Maria L. Silveira

mail: mlas@ufl.edu
one: (863) /35-1314
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