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The effect of organic residues manipulation on soil DOC fluxes, e Ci ra d
microbial C, soil CO, efflux and soil C stocks in a tropical

Eucalyptus plantation
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e The tropical plantations, a major stake: to reduce the pressure on tropical rainforests, to provide environmental services, to face the increasing demand in woody forest products (fuelwood, paper pulp)

e The sustainability is threaten : very poor sandy soils, fast-growing species, large amounts of nutrient exported within biomass at the end of each rotation (= 6-7 years)

e The central role of organic matter in tropical forests: fast-cycling of nutrients within the biological cycle, forest floor manipulations strongly affects tree growth over the rotation

1/ Study the effect of organic manipulations on DOC fluxes and composition as well as on microbial C
2/ Determine whether organic residues removal or addition is likely to modify the mineralization rate of the soil organic matter (i.e. priming effect)

3/ Assess the impact of organic residues management on C storage in the tropical soil of these plantations
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/2/ A complete partitioning of soil CO, efflux was performed for 3 treatment (R, control and DS) and\

At the harvest. the forest floor was either analysed for N and C contents, aromaticity (SUVA 254 3 blocks in order to estimate the contribution of SOM to soil CO, effluxes
’ . nm) and d13C.
removed (R) or received double amount of
slash (DS) - Zero tension lysimeter
beneath the forest floor
-15 cm
-50cm
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5 = > lysimeter and
ey TDR trase
am Estimation of autotrophic
em Measurement of total soil Contribution of the respiration by upscaling
_/ respiration with a LICOR decomposing litter to specific root respiration rate
\ 8100 heterotrophic respiration with belowground biomass/
Water fluxes were estimated with the Hydrus 1D model
calibrated from soil water content measurements. s N
The stand were planted again and monitored 3/ Soil C balance was deduced for each treatment after two years by subtracting the estimated SOM
during two years. 1’/ Microbial C was measured by the extraction- contributions to CO, efflux (see above) from C inputs from the litter (according to a microbial C use
Qmigation method on soil samples at different dates./ efficiency of 0.23).
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e Despite significant effects of organic residue manipulation on DOC fluxes and microbial biomass in the topsoil, the mineralization rates of SOM were not significantly
affected.
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e Organic residues contributes to maintain SOM stocks through successive rotations, ensuring the long-term productivity of these plantations. As a consequence, the
retention of organic residues at the harvest should be optimized, burning of organic residues must be prohibited and wild fires prevented.
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For further details, you can read “Versini A., Nouvellon Y., Laclau JP., Kinana A., Mareschal L., Zeller B., Ranger J. and Epron D., 2012. The manipulation of
organic residues affects tree growth and heterotrophic CO, efflux in a tropical Eucalyptus plantation. Forest Ecology and management in press”.




