«

  Forest soils are very different from agricultural soils:  Acid soils, nutrient poor to very poor  Higher carbon content  Waterlogged soils  Higher stone content  No or little fertilization/compensation  Production cycles are much longer in Forest ecosystems Badeau et al., 1999) Soil fertility definitions…  Fertility = Capacity of a soil to produce (Barbier, 1955) -Capacity of the soil to supply necessary resources for plant growth  In forest ecosystems, fertility has been characterized by dominante tree height at a given age Forest soil fertility classes (from Bonneau, 1995)  Forest soil fertility = reservoir of nutrients availiable to plants Concepts The chemical fertility is only a component of global soil fertility which also depend on the soil water retention capacity, soil texture and structure, its properties enabling root prospection, presence and abundance of macro and microfauna, fungi » (Bonneau, 1995) Soil reservoir of directly available nutrients  Nutrient fluxes originating from internal sources : litterfall and decomposition, foliar leaching, plant internal cycling  Soil characteristics enabling the retention of nutrients (cationic exchange capacity, exchange site reactivity, soil particle surface exposure).  Soil capacity to sustain or even restaure short-term soil chemical fertility (buffer capacity) in a given environmental and management context  Nutrient fluxes originating from the weathering of nutrient bearing minerals, when existant, and atmospheric inputs. The potential or capacity to produce should be considered conjointly with:  The hydrological constraints (water table, dry season, water excess, deficit…),  Nutrient requirements of tree species (fonction of autecology, growth rates)  Nutrient uptake strategies (soil water type, soil depth…) root prospection according to soil physical constraints (compaction, hypoxia, hydromorphic soils…) Impact of different silvicultural practices on forest soil fertility  Tree species change  Increased biomass exportation  Forest mechanization and soil compaction in 1976monospecific stands  C mean residence time in humus layer  Net Uptake fluxes  Input-output budgets Tree species effects on soil fertility  Tree species control the nitrogen cycle Effects of increased biomass exportation  Distribution of biomass and nutrients in aboveground biomass Example of a litter manipulation experiment in Eucalyptus plantations in Republic of the Congo  Consequences on biomass productivity of plantations Essai CIFOR, Deleporte et al.,



  Pools de cations échangeables (kg.ha -1 ) : Ca+Mg+K+Na  réservoir : de 0 à 70 cm et de 0 à 95% de l'enracinement maximum (racines fines <2mm) La présence de racines n'implique pas forcément un prélèvement effectif de nutriments…. Sol 'bulk' vs 'sol rhizosphérique'…. 5 Il est difficile de définir la taille du 'réservoir' de nutriment à disposition…. Relation between soil fertility indicators & forest growth (H0:Hmax) Lucash MS et al. (2012) Soil Sci. Soc. Am. J. 76(2): 674-683 Effet de l'indicateur choisi sur le gradient de fertilité obtenu Cours de Henry à l'Ecole Nationale des Eaux et Forêts, 1894 Le maintien de la fertilité en forêt nDifferent exchangeable Ca pools in the soil profile  Similar Ca foliar concentrations:  AZ -1743 ± 484 µg.g -1  CA -2089 ± 312 µg.g -1 Uptake from deep soil layers

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

) y = 1,7x + 85,5 R 2 = 0,98

No litter Double litter