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Introduction
Development of ‘close-to-nature’ silviculture Light dynamic Plant acclimatation
Due to ecological and economic advantages, the natural renewal In these systems, the light regime is influenced by the Shade tolerance is defined as the ability of a species
of temperate deciduous forests is currently promoted in the  canopy re-closure process. Seedlings established in the to survive under low light levels. This tolerance is
forest management. understory are consequently subjected to variable expressed, at different tree-scale, by physiological

light availabilities which naturally tend to decrease. and morphological traits. Beech (Fagus sylvatica L.)
is know as one of the most shade tolerant species
of temperate deciduous species.

The installation of regeneration is one of the statements of theses
principles. This phase is generally carried out within regeneration
gaps or in the understory thanks to the shelterwood method.

Compared to other species, the beech presents a
high competitive strength and can threaten in the
long term the mixture of stands, particularly the
oak-beech stands.
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The area of the Walloon oak stands was reduced

by 40-50% during the 70 last years.

Components of the canopy closure process

Example of a shade clothe
on beech regeneration

Light availability was monitored via PAR-  *
Sensors;

Materials and Methods
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The gradient of percentages of above
canopy light (PACL) decreased from 7 -57 %
(before the treatment) to 1 - 15 % within the
shade clothes.
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- supported by metal structures,
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- installed during 3 years in forest in two study sites,
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| No initial relation exists between the mean L
height of the plot and the PACL before the Mean total hefght by plot cm)
shade treatment.

- to test the effect of light and tree size independently,

- above dense naturally regenerated tickets of
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- beech and sessile oak seedlings, Lo, &
- of initial sizes from 1 to 4 meters tall. Map of Belgium and localization 5?{ B s st
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- Survivorship at the end of the growing season for 1 to 3 years of shading before the experiment. = . )
- Foliar characteristics and carbon allocation : specific leaf area (SLA, cm?/g), "L . l . .
nitrogen and carbon content (g.g") and leaf area index (cm2.g™). Lo(C) (om)
Results and discussion
Survivorship Beech leaf properties and carbon allocation
Short-term inter-specific response: oak-beech. * After three years of shading, the carbon allocation of the trees did not
. o . . O ' differ according to the treatment. The leaf area ratio (LAR) of the shaded
Afteor one year of sl:ad!ng, significant mortality for the oak species only ) < ~ trees were slightly higher than the control ones but not significantly (p-
vl (44 % ; range 15 - 70 %.) in the shaded plots. No mortality for the beech. d/ value=0.43).

For the beech, in the shaded plots, The individual social status - expressed as the  The shade treatment has affected significantly (p-value<o.0001) the specific leaf area
the cumulative survivorship decrease relative he|ght — is a powerful predi(_tor of the (SLA) of beech seedlings. The mean SLA in the treated pIOtS IS 465 cm?.g-1vs. 404 cm*.g-1
significantly from the first to the third ~ cumulative survivorship (ROC values of 0.71 and 1IN the control plot. No effect of the tree size could be highlighted on the SLA.

year. 0.74 for the 2"d and 3rd year of treatment).
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- Sudden and significant mortality of the oak seedlings ; - Due to the shade treatment, the leaves expressed ///////7//////5

traits of adaptation to the shade by increasing the /'//
leaf area compared to the foliar biomass; ——

= - Ability of the beech seedlings to survive under levels of
~_ light close to 1% PACL ;

T - At the tree-scale, we did not find any significant
differences in terms of carbon allocation
(expressed by the LAR ratio).

- Importance of the social status for the prediction of the
survivorship, for both species ;
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- For the beech seedlings, high correlation between the
total height and the social status. For the oak, this
relation is less clear (not shown).

1: Universite catholique de Louvain — Earth and Life Institute — Environmental sciences :'gI‘ORE]?*iHTQCh P
TN \ Adress : Croix du Sud 2, L7.05.09 , B-1348 Louvain-la-Neuve (Belgium), olivier.baudry@uclouvain.be, phone +32(0)10 473705 = === €77

2 : LERFoB (Laboratoire d’Etude des Ressources Forét-Bois), UMR INRA-AgroParisTech 1092
Adress: Centre INRA de Nancy, F-54280 Champenoux (France), collet@nancy.inra.fr, phone + (33) 3 83 39 40 43



