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IntroductionIntroduction
� Soil respiration (Fs): major flux in the global carbon (C) cycle: � 75 PgC yr-1 = => �  10% of 
the atmosphere’ C passes through soils each year 

� Temporal changes in soil C are determined by the difference between C inputs to the soil, and C 
output associated with Rh

� Both of them depends on the vegetation type => impact of land use changes on Fs, Rh, soil C 
sequestration

Fs=root respiration + decomposition of soil C + litter decomposition

Heterotrophic soil respiration, Rh



Savannah afforestation with EucalyptusSavannah afforestation with Eucalyptus

Impact of savannah afforestation on 
soil C dynamic and C sequestration?
On soil CO2 effluxes? 
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Effect of soil water content (SWC) on soil respiratio nEffect of soil water content (SWC) on soil respiratio n

Replantation 3 yr-old stand : 88% of the 
variability of Fs explained by SWC

Replantation 3 yr-old stand : 75% of the 
variability of Fs explained by SWC

� Effect of SWC during the first rotation for stands of 
different ages? 
� After afforestation, the relative importance of the various 
components of Fs will change along the rotation and they 
might have different responses to SWC



Objectives and M&MObjectives and M&M
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1) Changes in the seasonality of Fs as stand ages?

0.5 to 1.5 yr-
old: S2004

4 to 5 yr-old: 
S2001

13 to 14 yr-
old: S1992
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2) Contribution of 
CO2 effluxes from 
aboveground litter 
decomposition  to Fs
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Results: effect of soil water content (SWC) on FsResults: effect of soil water content (SWC) on Fs



Results: effect of soil water content (SWC) on FsResults: effect of soil water content (SWC) on Fs
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Annual Fs decreased from 5.8 to 4.6 tC/ha/yr from age 1 to age 4, and 
then increased up to 7.4 tC/ha/yr at the 14-yr-old stand
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7.4 tC/ha/yr

4.6 tC/ha/yr

Changes in Fs with stand ageChanges in Fs with stand age
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The increase in Fs from age 4 to age 14 was partly due to Fl which increased from 
1.6 to 3.2 tC/ha/yr. 
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CO2 effluxes from the 
decomposition of the 
savannah residues

The high Fs during the first year after afforestation, compared to the 4-yr-old stand, was mostly 
due to the decomposition of savannah residues

Savannah Eucalyptus
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CO2 effluxes from the 
decomposition of the 
labile soil C inherited 
from the savannah
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Contribution of root respiration to Fs?Contribution of root respiration to Fs?

Difficult: information needed: root 
biomass for different root 
diameter classes, soil 
temperature, etc.
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CO2 effluxes from root 
respiration and from 
the decomposition of 
fine root litters

CO2 effluxes from root respiration and from the decomposition of fine root litters increases 
with stand age



ConclusionsConclusions

� Seasonal variation of Fs mostly explained by SWC

� CO2 effluxes during the first year are mostly due to the decomposition of savannah 
residues

� For old stands, CO2 effluxes from the decomposition of aboveground litter 
represent a large part of Fs (43% for the 14 yr-old stand)

� CO2 effluxes from root respiration and from the decomposition of fine root litters 
also increase with stand age

� Our approach to estimate the contribution of aboveground litter to Fs (based on 
measurements of litterfall and litter accumulation on the forest florest over 
chronosequences) has several advantages compared to other approaches based on 
litter exclusion experiments: no perturbation. These perturbations (in litter exclusion 
experiments) might change SWC, soil temperature, and may also change mineral soil
respiration (e.g. if priming effect of litter inputs on mineral soil respiration)
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