N

N

Mineralomass and simulated yield by stump removal in
root systems of Pinus pinaster in south-west France
Laurent Augusto, David Achat, Mark Ronald M. R. Bakker, Frédéric Bernier,
Didier Bert, Rim Khlifa, Céline Meredieu, Pierre Trichet, Frederic F. Danjon

» To cite this version:

Laurent Augusto, David Achat, Mark Ronald M. R. Bakker, Frédéric Bernier, Didier Bert, et al..
Mineralomass and simulated yield by stump removal in root systems of Pinus pinaster in south-
west France. COST action FP0803: Belowground carbon turnover in European Forests, European
Cooperation in Science and Technology (COST). BEL., May 2013, Bordeaux, France. hal-02748237

HAL Id: hal-02748237
https://hal.inrae.fr /hal-02748237
Submitted on 3 Jun 2020

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est

archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.inrae.fr/hal-02748237
https://hal.archives-ouvertes.fr

Cost FP0803 “Belowground carbon turnover in European Forests” — Final Conference, Bordeaux 2013

Mineralomass and simulated yield by stump removal in root systems of Pinus pinaster in
south-west France

Laurent Augusto'2, David L Achat?!, Mark R Bakker2?!, Frederic Bernier3, Didier Bert*¢, Rhim Khlifals,
Céline Meredieu*®, Pierre Trichet5, Frederic Danjon*®

1INRA, UMR 1220 TCEM, CS 40201, 33882 Villenave d'Ornon, France.

2 Bordeaux Sciences Agro, UMR 1220 TCEM, CS 40201, 33175 Gradignan, France.
3 INRA, UE 0570 Unité Expérimentale Forét Pierroton, 33612 Cestas, France.
4INRA, UMR 1202 BIOGECO, 33612 Cestas, France.

5INRA, UR 1263 EPHYSE, 33612 Cestas, France.

6 Université de Bordeaux, BIOGECO, UMR1202, F-33400, Talence, France.

Email : frederic.danjon@pierroton.inra.fr

Abstract

The Landes forest, south-western France, produces 1/5 of french wood, but was hit by two major storms
in 1999 and 2009 which halved the stocking in this forest. Wood industry absorbs already all the wood
production, but fuelwood power plants have settled down in this area in recent years. Therefore there is
an increased interest in yielding stumps and branches in this forest, and in other forested areas in the
world. However, increasing biomass removal, and hence nutrients, has raised concerns about the
sustainability of site fertility and forest productivity.

We estimated biomass stocks of below-ground biomass from a sample of 72 harvested trees. Additionally,
fine roots were collected at the stand level. We measured the nutrient (N, P, K, Ca, Mg) contents of the
different root compartments (stumps, coarse and thin roots). Different scenarios, including harvests of
above and below-ground compartments were used to assess the corresponding biomass and nutrient
exports. The quantification of the effect of different scenarios of stump harvest was achieved by 3D
digitized data of root architecture of a sample of root systems in which virtual harvesting could be done.

This permitted to show that nutrient concentration only depends upon root diameter and not upon root
type (e.g. sinker, taproot, shallow horizontal root). Nutrient contents exhibit small variation for cross
sectional diameters larger than 1 cm, and increase dramatically for smaller roots. Nutrient losses were
much higher in canopy harvest scenarios than in root harvest scenarios. This was mainly due to higher
nutrient contents of needles whereas in roots, higher nutrients contents are only found in fine roots which
were only marginally harvested by stump removal.

Stump and large root harvest, collecting roots only in the close vicinity of the stumps, could be sustainable,
but not foliage harvest. However, stump harvest has other incidences on soil and ecosystem.
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