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Conversion from Pasture to Sugar Cane
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The effects of lanelse-change
on soll carbon balance
have to be taken into account

In calculating the COsavings
attributed to bioenergy crops




Couple of questions:

A How much is the Soil Carbon Debt and
Payback Time due to these conversions?

A How to produce sugar cane ethanol in a
sustainable way and increase the fossil fuel offset?
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CALCULATIONS




Methodology

A Find comparison soil pairs
A Soil sampling
A Determination:

Soll organic carboikco analyzer
Soil bulk density

A Estimate of COQemitted (-) or
accumulated (+in soils
using Tier 2 approach (2006, IF
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Sollsamplingstrategy
Soilpairs (sideby side)

Pasture Sugar Cane
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Soil depths:
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Conversion from Pasture to Sugar-Cane
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Cane

Conversion from Annual Cropland to Sugar
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Conversion from Cerrado to Sugar-Cane
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Pasture to sugar cane 57
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Basicanformation of these 135 sites

Time span

after LUC

land use change

SoilC stocks
from sugar
cane and
references

Soil type, soll
texture,
climate
factors

Adopted

management
burnt vs unburnt




SoillCarbonDebt and Paybacklime

RESULTS




Response Ratidg C hal) = Soll C stock Sugar Cane
Soll C stock References

Pasture
Agriculture
Cerrado
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Response Ratios
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Response Ratio

Response Ratio
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Pasture (0-30 cm) 5 gy ' Cerrado (0-30 cm)
SoilC stocks
from sugar
cane and
references

Time span Land use Adopted

after LUC change factor management
land use change burnt vsunburnt

Soil type, soll
texture,
Pasture (0-100 cm) climate ) Cerrado (0-100 cm)

factors

Response Ratios
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Land use change factor

Time Span (years)

Pasture © Cropland ™ Cerrado
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Land use change factor

Time Span (years)
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Conversion from Cerrado to Sugar Cane (< 1%)

N VAN f‘o Y
A
. 23
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Payback time

CALCULATION




Sugar Cane Ethanol Offset

9.8 Mg COhat yr?

Fargioneet al. (2008)
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Conversion from Pasture to Sugar Cane
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Carbon Debt (20 years)
-20 Mg COhat! 0-30 cm
-32 Mg COQhat' 0-100 cm
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Conversion from Pasture to Sugar Cane

Payback time= 2 to 3 years
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Conversion from Annual Cropland to Sugar Cane
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Carbon storage (20 years)
+36 Mg COhat! 0-30 cm
+79 Mg COha! 0-100 cm
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Conversion from Annual Cropland to Sugar Cane
e - _

Payback time= ZERO
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Significant role in delivering

Providedthat ILUC

Is minimized by improved
management and productivity
on residual agriculture lands
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Couple of questions:

A How much is the Soil Carbon Debt and
Payback Time due to these conversions?

A How to produce sugar cane ethanol in a
sustainable way and increase the fossil fuel offset?
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