N

N

Effects of fertilisation and understory removal on
aboveground and belowground carbon stocks in wet and
dry moorlands in south-western France
Lucie Bon, Laurent Augusto, Jonathan Gaudry, Mark R. Bakker, Catherine

Lambrot, Sylvie Milin, Pierre Trichet, Nicolas Fanin

» To cite this version:

Lucie Bon, Laurent Augusto, Jonathan Gaudry, Mark R. Bakker, Catherine Lambrot, et al.. Effects
of fertilisation and understory removal on aboveground and belowground carbon stocks in wet and

dry moorlands in south-western France. Journée des Doctorants de I’Ecole Doctorale Sciences et
Environnements, Mar 2023, Bordeaux (France), France. 10.1126/science.1201609;[2] . hal-04642984

HAL Id: hal-04642984
https://hal.inrae.fr /hal-04642984v1
Submitted on 10 Jul 2024

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.inrae.fr/hal-04642984v1
https://hal.archives-ouvertes.fr

universite
*BORDEAUX

Eﬁ‘. ADEME
REPUBLIQUE
FRANCAISE

L’zber.te’ AGENCE DE LA
Egalité TRANSITION
Fraternité ECOLOGIOUE

I N RM Lucie Bon@PC™, Laurent Augusto?, Jonathan Gaudry?, Mark R. Bakker?, Catherine Lambrot?, Sylvie Milin?, Pierre Trichet?, Nicolas Fanin?

la science pour la vie, 'humain, la terre 9INRAE, Bordeaux Sciences Agro, ISPA, F-33140 Villenave d’Ornon, France
IOADEME, 20 avenue du Grésillé, F-49000, Angers, France
CUniversité de Bordeaux, 35 place Pey Berland, F-33000 Bordeaux, France

®
ISPA * Corresponding author: Lucie Bon - lucie.bon@inrae.fr

ions Sol Plante Atmosphere

T
AT

i&“",- ’ ‘..".‘ i

fod 3y
. « .' £
L ) :
s At s 3 y
L e ;

: *L!:&;.AW?&"

2¥ g

s 9
ey "y
-l

»":L
'.;’:';Ea‘:(u > D- o
t e \ »
O3

-y

-
PR
-
-

INTRODUCTION

Figure 1 Percentage of carbon stored in three forest compartments [1]. (1) Soil estimates are based on 1 2 sites located in wet and dry moorlands in southwestern France, with
meter depth. (2) Living biomass estimates include aboveground and belowground biomass. the same crossed 2 factors: P supply (-P / +P) and understory
39% management (-U / +U), meaning 4 treatments total:

& Forests provide valuable ecosystem services, e.g. biomass
production or carbon (C) storage, that are increasingly
threatened by global changes such as droughts and depletion
of non-renewable nutrients (e.g. phosphorus).
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« Understory characteristics:

Wet moorland: dominated by herbaceous species, gorse and ericaceous
shrubs, but also sparce ferns and woody plants.

Dry moorland: largely dominated by ericaceous species and mosses, with
small patches of other woody plants.

& Fertilisation and understory removal are two practices 13%
commonly set up in south-western french moorlands to
improve tree growth as the understory vegetation strongly 4g¢
influences water availability, and P fertilisation influences soil
phosphate availability [2].

Figure 2 Pictures of plots with and without
understory in the dry moorland
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# Field work:

Forest floor: rectangles of 10 * 20 cm collected in all plots in spring 2021.
Soil: 3 soil cores collected at 3 depths in all plots in spring 2021.

Trees: height and circumference.

@ In this study, the main objective was to investigate the Understory: estimation of the aboveground biomass in furrows in
! These estimates are means for temperate forests.

effects of understory removal and fertilisation on C stocks in summer 2021.
the living biomass as well as in the underlying soil.

RESULTS & DISCUSSION

@ Little is known about the effects of these practices on soil
functioning and carbon pools at the ecosystem scale.

Figure 3 Interactive effects of fertilisation and understory removal on carbon pools in Figure 4 Interactive effects of fertilisation and understory removal on soil Effect of fertilisation and understory removal on soil
wet and dry moorlands. Pine and understory C stocks consider both aboveground and organic carbon (50C) stocks in wet and dry moorlands. Bar plots C stocks
belowground C stocks. The dotted lines represent the mean total C stocks in wet and dry represent means of SOC stocks for each soil layer and error bars
moorlands. represent standard errors of the mean. o . .
Treatments: -P = unfertilised; +P = fertilised; +U = understory preserved; -U = understory Treatments: -P = unfertilised; +P = fertilised; +U = understory preserved; -U 4 In the wet moorland: fertilisation only affected soil C
removed. = understory removed. stocks of the forest floor in the P-fertilised plots where
the understory vegetation was left untouched.
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& The composition of the understory
¢ The treatments did not affect significantly C pools at the d layer was important when looking at soil
ecosystem level. 50 A : :

Depth Processes In our Sites.
O Forest floor
& In the wet moorland: fertilisation tended to increase the overall C 180-5cm
budget at the ecosystem-level (not significant), led by an increase in mloaem & The effects of the treatments are site-
pine biomass only, suggesting that a longer time period may be >0 dependent suggesting that it s
needed to fully assess the advantage of fertilisation on the overall C ) ',C et ¢ ¢
budget. égende necessary to adaapt rorest managemen

practices to the environmental context.

& In the dry moorland: a strong trade-off took place between the C
stored in the biomass and the C stored in the soil, leading to a W +P =fertilised iy, +U = understory present
relatively stable C budget when the understory was removed.

CONCLUSION

& This study demonstrated that the impact of silvicultural practices on tree growth and soil C stocks depends closely on the environmental
context.

X - P=unfertilised % - U = understory removed

& It is not always possible to improve C storage in both tree aboveground biomass and the soil.

Biomass
@ It is necessary to assess the relative importance of different resources such as water and nutrients if we aim at optimising tree growth production

and soil C stocks at the ecosystem scale.
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