SECHERESSE, INCENDIES @

Quelles perspectives pour le Chéne-Liege 7

Before/after disturbance:
Silvicultural Methods for Managing Cork Oak in
Fire-Prone Landscapes
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Forest and woodland ecosystems
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Structure and function




Management options

g

Management options:
* Natural and artificial regeneration
e Stem formation pruning (young stages)
* Thinning
e Sanitary thinning-mortality
e Crown pruning
e Debark-cork (minimum 9-year period)
e Shrub control:
* Grazing
* Disking
e Shrub cutter
* Permanent or temporary pasture crops




Site quality: soil and root distribution

* Fertility
» Water storage capacity
* Biological porosity and microbiome
* Tree/shrub root system distribution
* Herbaceous vegetation root system distribution
e Soil cohesion and resilience
e Site quality
e Stand structure and density in time
* Regeneration intensity and survival
* Tree productivity and survival
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Vegetation Control

Very harmful Alternative




Site class quality

Site quality evaluation

Fitocentric

Productivity

Growth

Clima

Geocentric

Topography

Soils

Biotic factors




SOIL

I Afloramento rochoso
Armazenamento de agua

[ calcario

I caracteristicas vérticas

[ Descontinuidade textural

[ Drenagem externa
Drenagem interna

I Espessura efectiva

[ Profundidade expansivel

I sem caracteristicas diagndstico

B Area social

Soil diagnhostic characteristics

Soil diagnostic

Soil conditioning factor for growth

characteristics
No limitation No conditioning
Depth limited by fragile rock layer, possible
2dzileElDe Ha to alter soil depth with machinery.
Active chalk Presence of active chalk

Textural discontinuity

Vertic characteristics
Salinity

External drainage

Internal drainage

Water storage
Permanent depth
Surface rock layer

Social area

Argic B horizon (with or without compaction),
possible to alter soil depth with machinery.
Shrink-swell processes that can affect root
devellopment

Excessive salt concentrations in soil profile.

Potential accumulation of water at the soil
surface, (stagnic properties)

Presence of shallow water tables (gleyic
properties).

Low water storage capacity
Depth limited by strong rock layer.
Non productive soil.

Non usable soil due to construction.




SOIL

EDAPHIC POTENTIAL

Holm oak (Quercus rotundifolia Lam.)

Cork oak (Quercus suber L.)

Classe 3
Active chalk
Textural discontinuity
Expandable depth
No limitation
Classe 2
Water storage
Permanent depth
Classe 1

Surface rock layer
Vertic characteristics
External drainage
Internal drainage
Salinity

Expandable depth

No limitation

Water storage
Textural discontinuity

Permanent depth

Surface rock layer
Active chalk
Vertic characteristics
External drainage
Internal drainage

Salinity




CLIMATIC POTENCIAL

Bioclimatic indices that are highly correlated with the actual vegetation distribution

Thermicity index (It) Ombrothermic index (lo) Continentally index (Ic)

Semiérido superior
Seco inferior

[ seco superior
I sub-htmido inferior

Mesomediterraneo superior

Mesomediterraneo inferior
I Termomediterraneo superior
Il Termomediterraneo inferior

j; I Euhiperoceanico

I Pouco hiperoceanico
[ ] semihiperoceanico
I Euoceanico

B sub-hamido superior
I Humido inferior
I Humido superior




Quercus suber indice de Termicidade

Termo inferior Termo superior Meso inferior Meso superior
Indice de Continentalidade| 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Hamido superior

Humido inferior

Sub-humido superior
Sub-humido inferior
Seco superior

Seco inferior

Indice Ombrotérmico

Semiarido superior

’

Semiarido inferior

indice de Continentalidade: 1 — Euhiperoceanico; 2 — Pouco hiperoceanico; 3 — Semihiperoceanico; 4- Euoceanico; 5 - Semicontinental

Quercus rotundifolia indice de Termicidade
Termo inferior Termo superior Meso inferior Meso superior

indice de Continentalidade| 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Hamido superior
Humido inferior

Sub-humido superior

Sub-huimido inferior

Seco superior

FITOCLIMATIC POTENTIAL

Seco inferior

Indice Ombrotérmico

’

Semiarido superior

Semiarido inferior




IC (GRID) 10 (GRID) IT (GRID)

Resolucdo: Resolucdo: Resolucdo:
100,(1) m 100,(1) m 100,(1) m
<converter <converter <converter
para vetor> para vetor> para vetor>
indice de indice indice de
Continentalidade Ombrotérmico Termicidade

Geoprocessamento
(Intersecgdo)

Carta de solos do Carta de solos de
Atlas do Ambiente Portugal
(1:1.000 000) (1:25.000)

rici
pericia de
Caracteristicas avaliagao

diagndstico

Avaliacdo

pericial
Potencial Potencial
edafico Climdtico
(3 classes) (3 classes)

MODELO CARTOGRAFICO

Geoprocessamento
(Intersec¢do)

APTIDAO
(3 classes)




Sobreiro Azinheira

I Boa

Regular




Potential growth function

Solo: 0 Solo:1
oic tpot oic tpot
0,1200 abir 0,1200 ahir
icgcpot icgcpot
* agir * agir
o O ) icglpot icglpot
0,1000 - - X ahir 0,1000 X abir
0,0800 =
0,0600 =
0,0400
0,0200 ~
0,0000 —
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Phases and silvicultural models

Crown cover after thinning: 50 % a 80%

Mixed stand, forest (cork oak X strawberry)
tree): Constant crown cover management

DSC DSC
PM DSB
|

/ » | ~ Cs/sv

PFF/CV PFF/CV

Fases fisionomicas de
desenvolvimento

700-13004rv/ha
Cortiga amadia

Reg. natural Cortiga virgem Cortica secundeira
CDs2 (D<25
Sementeira PAP>70 crm)
Planta¢do Evitar a tendéncia de  Evitar a tendéncia de Evitar a tendéncia de
lamiﬁcaqﬁo baixa ran]iﬁcac}o baixa. Limpar o lami!icaqﬁo baixa nas
fuste arvores de regeneracio

Grau de coberto das copas: Grau de coberto das copas: |
50% - 80% 50% - 80%. Este ciclo repete-se a perpetuidade

Desbaste sanitdrio

CV - Controle de vegetagdo; PFF - Poda de formagdo do fuste; PM — Poda de manutengdo (Medronheiro); DSC — Descorticamento; DSB — Desbaste; RGN — Regeneragdo; CS — Corte salteado; Sele¢do de varas
Adapted Ribeiro etal. (2023)




Phases and silvicultural models

Pure stand. woodland Crown cover after thinning: 50 % a 80%
’
Constant crown cover management

DSC
DSB/MPN

DsC
RGN

Fases fisiondmicasde |
desenvolvimento !

400-625arv/ha

Reg. natural Cortica virg Cortiga secupdeira Cortica-amadia

CDs2 (Ds2,5
Sementeira PAP>70 Ch
Plantagio Evitar a tendéncia d¢  Evitar a tendéncia de Evitar a tendéncia de
ramificaciobaixa  ramificacdo baixa. Limpar o ramificagdo baixa nas
fuste arvores de regeneragao

Grau de coberto das copas: Grau de coberto das copas: I
A0 - 60% 50% - 80%. Este ciclo repete-se 3 perpetuidade
Desbaste sanitario

CV - Controle de vegetagdo; PFF - Poda de formagdo do fuste, DSC - Descorticamento; DS8 — Desbaste, MPN - Melhoramento da pastagem natural, RGN - Regeneracdo; CS - Corte salteado

Adapted Ribeiro etal. (2023)




Sobreiro Azinheira

I Boa

Regular




Sobreiro RCP 45 (2050) Azinheira




Before disturbance




Before disturbance: Landscape planning
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Estrutura FIRELAN

Swale Construction

Linhas de 4gua e fundos de vale PRIMARIAS

"N linhas de dgua e fundos de vale SECUNDARIAS
- Cumeadas, Cabecos e Cabeceiras PRIMARIAS
_— Cumeadas, Cabecos e Cabecelras SECUNDARIOS

Valas de infiltragdo com Charcas

Componentes LINEARES

Vias ou Linhas Eléctricas

Rede Natura 2000, Solos de Elevado Valor Ecolégico, Areas
Declivosas, et

Aswale, laid out on contour 5o that
water doesn't flow along it but instead
percolates into the soil, forming an
underground storage reservoir. Swales
can be | to 3 feet deep and | 10 4 feet
lens of stored or more across, with a beom downslope
B AT LW Sawo roughly the same size, made from the
soil from the swale.

Areas Complementares FIRELAN

Areas de Méxima Infiltrag3o, Radiagdo Solar, Regeneragho
Natural de Espécies Nativas

AREAS

' Areas de Baixo Valor Ecoldgico

Magalhaes etal., (2023) .
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VEGETATION CONTROL

BEFORE DISTURBANCE



VEGETATION CONTROL
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After disturbance




After disturbance: Tree management
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After disturbance: Tree management
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Bad result Good result




Long term research plots results to climate change




67 circular plots with 5000 m?

Dendrometric data

Stand data

21 years
3rd

measurement

3 debarking
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Coordinates
(X,Y,2)

ht

Cork
Weight
Moist
Porosity
Annual growth



transversal cut
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Slope

Aspect

Soil profile

Soil chemical and physical analysis
Leaves chemical and physical
analysis
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Silviculture: Thickness Co
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We can control cork thickness and
density by optimization of tree

density and hight of debark both

part of the silvicultural model



Silviculture; Cork Density Control
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Simulation balanced uneven aged stand 100 years:
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+ production
® quantity
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Discussion
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Discussion

Long term permanent plot with high precision data
uptake are fundamental to study the effects of
biotic and abiotic factors in tree / stand dynamics.
The observed results shown the quality of the
designed site index in the prediction of tree /
stand growth.

The results points that reduction of precipitation is
not the main abiotic factor to affect cork oak tree
growth, combination with temperature is needed
to understand growth reduction.

The results show that in terms of silviculture we
can control cork growth and density with tree
density (thinning), intensity of debark and
interference in the light cone.

The results explained the graphics of cork
production, growth and productivity.
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