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Executive Summary 

Active management of cork oak forests can 
and should make a significant contribution to 
carbon sequestration without abandoning 
traditional forest uses — cork production, 
grazing, and hunting. With this aim, the LIFE 
CO2RK Project proposes a technical–
operational framework that combines 
rigorous measurement protocols, 
silvicultural principles and treatments, and 
adaptive management itineraries tailored to 
the ecological variability and conservation 
status of cork oak stands. Using existing 
forest inventories (POM/PTG, IFN) and 
specific allometric equations for tree 
biomass and cork production, together with 
estimates of shrub biomass and soil organic 
carbon, a baseline is established to quantify 
carbon stocks and dynamics. 

Six stand typologies have been 
defined (Fig. 1): undegraded pure and mixed 
cork oak forest, degraded cork oak forest, 
dehesas and montados, Pine Forests with 
cork oak understory, plantation and maquis, 
enabling the adjustment of management 
objectives and silvicultural schemes 
oriented towards optimizing carbon 
sequestration. Each typology incorporates 
dendrometric criteria, ecological thresholds, 
and intervention priorities that balance 
carbon storage, ecological resilience, and 
productive sustainability, providing an 
adaptive operational framework suited to 
different site conditions and stand 
structures. 

Within this framework, eight guiding 
principles have been formulated to define a 
“carbon-oriented silviculture”: rigorous 
measurement and accounting; explicit 
integration of carbon objectives into forest 
planning instruments; temporal and 
adaptive flexibility in harvesting cycles and 
management intensity; multifunctional land-
use compatibility; spatial organization that 
promotes structural heterogeneity; explicit 
consideration of the dynamics of carbon 
pools (tree biomass, shrub layer, and soil); 
promotion of structural diversity and 
complexity as the basis for resilience; and 

evaluation and management of risks such as 
wildfire, pests, and overgrazing. These 
principles translate into operational 
guidelines prioritizing the establishment of a 
robust baseline prior to any intervention and 
the implementation of treatments that 
optimize the balance between resource 
extraction (e.g., cork stripping, thinning) and 
the enhancement of medium- and long-term 
carbon sequestration capacity. 

Based on these principles, 
silvicultural schemes have been developed 
that define the temporal and spatial 
organization of the most common 
treatments: cork extraction, selective 
thinning, pruning, cleaning, shrub clearing, 
pasture improvement, planting and assisted 
regeneration, and biomass residue 
management and valorization. Initial results 
support a carbon accounting framework that 
offsets initial carbon losses — due to 
biomass removal — through subsequent 
cork harvest cycles, improvement thinning, 
and incorporation of shredded residues into 
the soil, which enhance medium- and long-
term carbon storage. These measures 
improve soil carbon reserves and promote 
cork oak forest persistence. 

Cork harvesting requires particular 
attention due to its influence on radial 
growth depending on harvest rotation length; 
accordingly, technical criteria are proposed 
to adjust cork-harvest intervals and intensity 
according to stand typology and condition. 
Moreover, detailed operational itineraries 
specify treatments, intensities, temporal 
execution windows, and objectives for each 
typology, providing managers with practical 
guidance to prioritize interventions such as 
the restoration of degraded stands, 
regeneration of cork oak patches, or 
conservative management in dehesas. All 
itineraries integrate changes in carbon 
stocks, recognizing their reversibility and 
susceptibility to abiotic (e.g., fire, 
silvopastoral management) and biotic 
(pests, diseases) factors. 

From a socio-economic 
perspective, it is recommended to 
incorporate Agroforestry Economic 
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Accounts (CAF) and to consider the 
monetization of carbon sequestration 
services as a complementary mechanism to 
enable the transition toward management 
practices that optimize carbon 
sequestration capacity. Options for 
Payments for Ecosystem Services (PES) and 
participation in carbon markets are 
analyzed, contingent on robust systems for 
measurement, verification, and reporting 
that ensure permanence and traceability of 
carbon stocks. The design of incentive 
mechanisms is emphasized to respect the 
multifunctionality of cork oak landscapes 
and compensate landowners and managers 
for implementing carbon-oriented 
silviculture through Technical Management 
or Forest Management Plans that ensure 
comprehensive economic balance over 
appropriate time horizons (Special Plans). 

The LIFE CO2RK Project makes a 
rigorous contribution to carbon-oriented 

silviculture in cork oak forest management, 
aiming to optimize carbon sequestration 
capacity through silvicultural schemes 
adapted to diverse cork oak forest 
typologies. The project integrates climate-
mitigation objectives with the ecological and 
productive dynamics of cork oak 
ecosystems. These silvicultural itineraries 
serve as a central tool for adjusting harvest 
rotations, scheduling improvement cuttings 
and treatments, and optimizing carbon 
accumulation in both aboveground biomass 
and soil without compromising traditional 
cork production (subericulture). Traceability 
and certification mechanisms foster active 
forest management, enabling the 
assessment and valuation of carbon credits 
within the voluntary and compliance 
systems defined by regional, national, and 
European Union regulations. 

 

 

 

Figure 1: Description of the typologies and possible evolution of the stored carbon depending on the management and the typology.
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Six silvicultural itineraries are 
proposed: 1) Undegraded pure and mixed 
cork oak forest (Table 1), 2) degraded cork 
oak forest (Table 2), 3) Dehesa y montados 

(Table 3). 4) Pine Forests with cork oak 
understory (Table 4). 5) Cork oak plantation 
(Table 5 y 6). 6) Cork oak maquis (Table 7).  

1. Undegraded pure and mixed cork oak forest 

Table 1: Silvicultural management plan for undegraded pure and mixed cork oak forest 

Undegraded pure and mixed cork oak forest 

 Baseline1 Carbon-oriented silviculture 

Cork-stripped 

Debarked at a minimum COC (circumference 
over cork at breast height) of 65 cm, or 
according to applicable regulations. 

Increase the minimum COC for debarking to 95 cm (or 
COC according to regulations + X cm). This practice 
delays the growth loss associated with cork stripping 
and, therefore, increases the carbon stored in the 
biomass of the cork oak stand.  

Cork stripping (X years according to 
regulations). 

Increase the cork stripping interval to X + 1 years, 
which will allow greater growth as the current cork 
growth will not be compromised during this period2. 

Regeneration 
treatments 

No regeneration or sanitary thinning, using 
treatment residues for firewood. 

 
Conduct regeneration thinning3, prioritizing the most 
decrepit individuals or those at higher risk of damage 
from biotic agents, in order to initiate regeneration. 
 
Remove trees showing severe decrepitude and high 
defoliation, as well as very poor cork quality or cork 
that is difficult to strip (cankers, poor form, hollows, 
etc.). 
 
Use treatment residues for electricity generation 
through biomass, avoiding the use of fossil fuels. 
 
Utilization of ‘curruca’ for shredding in the cork industry 
(high value), with long-term C stabilization 4. 

Natural regeneration is limited, with insufficient 
representation of smaller diameter classes, 
threatening the principles of persistence, 
stability, and resilience. 

Densification through planting in gaps or areas with low 
canopy cover fraction. 

Enhance regeneration (densification) through 
seeding/planting in areas with high canopy cover 
fraction that are considered, a priori, to have the most 
favorable conditions for achieving regeneration using 
this restocking method. 
Protection of regenerating sections against herbivores 
through protective fencing. 

 
1 Montero (Ed.) (2015). Modelos de selvicultura y producción de madera, frutos y fijación de carbono de los sistemas forestales de 
Andalucía. en: Economía y selviculturas de los montes de Andalucía (campos P., díaz-Balteiro L., eds). Memorias científicas de 
recaMan. Volumen 1. Memoria 1.2. editorial. CSIC. Madrid. 
2 Montero, G., & López, E. (2008). Selvicultura de Quercus suber L. En: Compendio de Selvicultura Aplicada en España, Fundación 
Conde del Valle de Salazar. Madrid, Spain. pp, 779-829.. 
3 Marín-Pageo, F., y Santos, D. (2009). Entresaca regularizada por cantones. Una nueva aplicación al monte alcornocal. In Congresos 
Forestales. 
4 Caritat, A., Oliva, M., & Molinas, M. (1992). Distribución de la biomasa en dos parcelas de alcornocal. Scientia gerundensis, 18, 131-
142. 
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Selective clearing to promote natural regeneration, 
improving conditions for seedling establishment during 
the initial growth phase (by removing competition), and 
facilitating subsequent shrub regrowth to provide 
shelter and protection for plants during later stages of 
development5. 
 
Incorporate into the soil organic matter from the 
removal of treatment residues through shredding and 
chipping, thereby increasing SOC. 
 
Increase the aboveground biomass of the taller shrub 
layer and promote species diversity to enhance the 
growth of this layer following clearing. 
Biodiversity enhancement by supporting the 
establishment of other species, such as Q. 
canariensis, Q. faginea, and Q. ilex, among others. 

Reduce pressure on regeneration caused by high game 
density through ungulate population control via 
management culls, with utilization having no economic 
return. 

Improvement or 
intermediate 
treatments 

No thinning or selective removals. 

Conduct thinning and removals thinning on trees below 
60 (90) cm COC, selecting the best trees based on 
form and quality. This treatment aims to achieve a 
balanced stand density, concentrating growth on the 
best trees and accelerating diameter growth. 
 
As a result of this treatment, carbon storage in the 
biomass will increase. 
 
Use treatment residues for electricity generation 
through biomass, avoiding the use of fossil fuels. 

No coppice cleaning. 

Conversion coppicing on trees originating from root 
sprouts or old stumps, with an intensity below 20% of 
the initial density. 
 
As a result of this treatment, carbon storage in the 
biomass will increase. 
 
Use treatment residues for electricity generation 
through biomass, avoiding the use of fossil fuels. 

No formative pruning. 
Conduct formative pruning on young shoots, using the 
residues for electricity generation through biomass, 
thereby avoiding the use of fossil fuels6. 

Opening of circles and paths through selective 
clearing. Conducted on all cork oak trees to be 
harvested (cork oaks to be stripped and young 
shoots reaching the required size for 
production). Treatment area extends 2 m 
radius from the trunk. Residues are removed by 
burning. 

Extend this treatment to all young shoots over 50 (70) 
cm COC. Possibility of carrying out clearing as needed. 
 
Incorporate into the soil organic matter from the 
removal of treatment residues through shredding and 
chipping, thereby increasing SOC. 
 
Increase the aboveground biomass of the shrub layer 
by promoting its growth following clearing. 

No (selective) clearing. 

 
Selective clearing around tree circles in areas with high 
understory density, where smaller cork oak trees 
require competition reduction. 
 
The treatment will target future crop trees, applied 
selectively to serial shrub species within a 3–4 m 
radius. 
 

 
5 Rodríguez Urbieta (2009). “Estructura, dinámica y regeneración de los bosques mixtos de alcornoque (Quercus suber L.) y quejigo 
moruno (Q. canariensis Willd) del sur de la Península Ibérica: una aproximación multiescala”. Ecosistemas. Vol. 18, n. 2 (mayo-ag. 
2009). ISSN 1697-2473, pp. 116-121 
6 Suarez, M. A., Torres, E., Tapias, R., & Vá, J. (2005). Influencia de la poda en el crecimiento diametral del alcornoque (Quercus suber 
L.). In Congresos Forestales 
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Incorporate into the soil organic matter from the 
removal of treatment residues through shredding and 
chipping, thereby increasing SOC. 
 
Increase the aboveground biomass of the shrub layer 
by promoting its growth following clearing. 

Firebreaks and/or auxiliary strips created 
according to fire prevention regulations, with 
residues removed by burning. 

Shredding or chipping of residues from this treatment, 
promoting incorporation into the soil and increasing 
SOC. 

* Orden de Consejería de Agricultura y Pesca, de 26 septiembre 1988. Instrucciones para la ejecución de trabajos en los de régimen 

privado, poblados con encinas y alcornoques. 

2. Degraded cork oak forest. 

Table 2: Silvicultural management plan for degraded cork oak forest. 

Degraded cork oak forest 

 Baseline7 Carbon-oriented silviculture 

Cork-stripped 

Debarked at a minimum COC (circumference 
over cork at breast height) of 65 cm, or 
according to applicable regulations. 

Increase the minimum COC for debarking to 95 cm (or 
COC according to regulations + X cm). This practice 
delays the growth loss associated with cork stripping 
and, therefore, increases the carbon stored in the 
biomass of the cork oak stand.  

Cork stripping (X years according to 
regulations). 

Increase the cork stripping interval to X + 1 years, 
which will allow greater growth as the current cork 
growth will not be compromised during this period. 

Harvesting of all cork oaks included in the cork-
stripping rotation. 

Do not extract cork from trees of low economic 
interest (poorly formed, presence of cankers and rot, 
inadequate form) or in areas adjacent to dieback-
affected zones. 
 
Increase stand vigor by enhancing resilience to 
pathogens, which in the long term reduces carbon loss 
by preventing decay. 

Regeneration 
treatments 

No regeneration or sanitary thinning, using 
treatment residues for firewood. 

Conduct regeneration thinning targeting the most 
decrepit individuals or those at higher risk of damage 
from biotic agents, with the aim of initiating 
regeneration. 
 
Remove trees showing severe decrepitude and high 
defoliation, as well as very poor cork quality or cork 
that is difficult to strip (cankers, poor form, hollows, 
etc.). 
 
Use treatment residues for electricity generation 
through biomass, avoiding the use of fossil fuels. 
 
Utilization of ‘curruca’ for shredding in the cork industry 
(high value), with long-term C stabilization. 

Natural regeneration is limited, with insufficient 
representation of smaller diameter classes, 
threatening the principles of persistence, 
stability, and resilience. 

Densification through planting in gaps or areas with low 
canopy cover fraction. 

Enhance regeneration (densification) through 
seeding/planting in areas with high canopy cover 
fraction that are considered, a priori, to have the most 
favorable conditions for achieving regeneration using 
this restocking method. 
Protection of regenerating sections against herbivores 
through protective fencing. 
Selective clearing to promote natural regeneration, 
improving conditions for seedling establishment during 
the initial growth phase (by removing competition), and 
facilitating subsequent shrub regrowth to provide 

 
7 Veramendi, E. A., de Benito Ontañón, N., Beltrán, R. S., Martínez, F. S., González, G. M., Fernández, J. A. B., ... & Piqué, J. V. (2012). 
Gestión adaptativa al cambio Global en masas de Quercus mediterráneos. Centre Tecnològic Forestal de Catalunya (CTFC). 
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shelter and protection for plants during later stages of 
development. 
 
Incorporate into the soil organic matter from the 
removal of treatment residues through shredding and 
chipping, thereby increasing SOC. 
 
Increase the aboveground biomass of the taller shrub 
layer and promote species diversity to enhance the 
growth of this layer following clearing. 
Enhance biodiversity by supporting the establishment 
of other species, such as Q. canariensis, Q. faginea, or 
Q. ilex, among others. 
Reduce pressure on regeneration from high game 
density through ungulate population control via 
management culls. 
Enrichment with species or varieties resistant to 
Phytophthora. 

Improvement or 
intermediate 
treatments 

Opening of circles and paths through selective 
clearing. Conducted on all cork oak trees to be 
harvested (cork oaks to be stripped and young 
shoots reaching the required size for 
production). Treatment area extends 2 m 
radius from the trunk. Residues are removed by 
burning. 

Extend this treatment to all young shoots over 50 (70) 
cm COC. Possibility of carrying out clearing as needed. 
 
Incorporate into the soil organic matter from the 
removal of treatment residues through shredding and 
chipping, thereby increasing SOC. 
 
Increase the aboveground biomass of the shrub layer 
by promoting its growth following clearing. 

Improvement or 
intermediate 
treatments 

No (selective) clearing to improve conditions 
for established regeneration. 

Selective clearing in areas with high understory 
density, where smaller cork oak trees require 
competition reduction on immediate serial shrub 
species, within a 3–4 m radius. 
 
In addition to enhancing cork oak regeneration growth, 
this promotes incorporation into the soil of organic 
matter from the removal of treatment residues through 
shredding and chipping, thereby increasing SOC. 
 
Increase the aboveground biomass of the shrub layer 
by promoting its growth following clearing. 

Firebreaks and/or auxiliary strips created 
according to fire prevention regulations, with 
residues removed by burning. 

Shredding or chipping of residues from this treatment, 
promoting incorporation into the soil. 

Phytosanitary 
treatments No phytosanitary treatments8. 

Apply specific treatments to prevent the development 
and spread of dieback damage (e.g., through the 
application of amendments, bioproducts, or others). 
 
Increase stand vigor by enhancing resilience to 
pathogens, which in the long term reduces carbon loss 
by preventing mortality processes (or partial damage, 
defoliation). 

 

 

 

 

 

 

 

 
8 Luque, J., Parladé, J., & Pera, J. (2001). El decaimiento del alcornoque en Cataluña: síntomas y hongos asociados. Sist. Recur. For, 
10(2), 271-289. 
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3. Dehesas and montados. 

Table 3: Silvicultural management plan for dehesas and montados. 

Dehesas and montados 

 Baseline9 Carbon-oriented silviculture 

Cork-stripped 

Debarked at a minimum COC (circumference 
over cork at breast height) of 65 cm (or COC 
according to regulations + X cm). 

Increase the minimum COC for debarking to 95 cm (or 
COC according to regulations + X cm). This practice 
delays the growth loss associated with cork stripping 
and, therefore, increases the carbon stored in the 
biomass of the cork oak stand.  

Cork stripping (X years according to 
regulations). 

Increase the cork stripping interval to X + 1 years, 
which will allow greater growth as the current cork 
growth will not be compromised during this period. 

Regeneration 
treatments 

No regeneration or sanitary thinning, using 
treatment residues for firewood. 

Conduct regeneration thinning targeting the most 
decrepit individuals or those at higher risk of damage 
from biotic agents, with the aim of initiating 
regeneration. 
 
Remove trees showing severe decrepitude and high 
defoliation, as well as very poor cork quality or cork 
that is difficult to strip (cankers, poor form, hollows, 
etc.). 
 
Use treatment residues for electricity generation 
through biomass, avoiding the use of fossil fuels. 
 
Utilization of ‘curruca’ for shredding in the cork industry 
(high value), with long-term C stabilization. 

 

Natural regeneration is limited, with insufficient 
representation of smaller diameter classes, 
threatening the principles of persistence, 
stability, and resilience. 

Establishment through planting in open areas or zones 
with low canopy cover. 
Protect regeneration areas against herbivores through 
fencing. 
Selective clearing to promote natural regeneration, 
improving conditions for seedling establishment during 
the initial growth phase (by removing competition), and 
facilitating subsequent shrub regrowth to provide 
shelter and protection for plants during later stages of 
development. 
 
Incorporate into the soil organic matter from the 
removal of treatment residues through shredding and 
chipping, thereby increasing SOC. 
 
Increase the aboveground biomass of the shrub layer 
by promoting its growth following clearing. 
Enhance biodiversity by supporting the establishment 
of other species, such as P. pinea or Q. ilex, among 
others. 
Reduce pressure on regeneration from high game 
density through ungulate population control via 
management culls. 

Improvement or 
intermediate 
treatments 

No thinning or selective removals. 
*Montados 

Conduct thinning and removals thinning on trees below 
60 (90) cm COC, selecting the best trees based on 
form and quality. This treatment aims to achieve a 
balanced spatial distribution, focusing growth on the 
best trees and accelerating diameter increment. 
 
As a result of this treatment, carbon stored in biomass 
will increase. 
 
Use treatment residues for electricity generation 
through biomass, avoiding the use of fossil fuels. 

 
9 Serrada, R., & San Miguel, A. (2008). Selvicultura en dehesas. Compendio de Selvicultura Aplicada en España. INIA, Madrid, 861-
887. 
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No coppice cleaning. 
*Montados 

Conduct coppicing on trees originating from root 
sprouts or old stumps, with an intensity below 20% of 
the initial density. 
 
As a result of this treatment, carbon stored in biomass 
will increase. 
 
Use treatment residues for electricity generation 
through biomass, avoiding the use of fossil fuels. 

 

No formative pruning on young shoots to 
improve stem characteristics. 

Conduct formative pruning on young shoots and use 
the residues for electricity generation through biomass, 
avoiding the use of fossil fuels. 

 
Opening of circles and paths through selective 
clearing. Conducted on all cork oak trees to be 
harvested (cork oaks to be stripped and young 
shoots reaching the required size for 
production). Treatment area extends 2 m 
radius from the trunk. Residues are removed by 
burning. 
*Montados 
 

Generalize this treatment to all young shoots over 50 
(70) cm COC. Possibility of carrying out clearing as 
needed. 
 
Incorporate into the soil organic matter from the 
removal of treatment residues through shredding and 
chipping, thereby increasing SOC. 
 
Increase the aboveground biomass of the shrub layer 
by promoting its growth following clearing. 

No clearing. 

In areas with high understory density, where smaller 
cork oak trees require competition reduction for soil 
nutrients and water between existing vegetation and 
regeneration, selective treatment will be applied to 
immediate serial shrub species within a 3–4 m radius. 
 
In addition to promoting cork oak regeneration growth, 
organic matter from the removal of treatment residues 
through shredding and chipping will be incorporated 
into the soil, thereby increasing SOC. 
 
Increase the aboveground biomass of the shrub layer 
by promoting its growth following clearing. 

 
Firebreaks and/or auxiliary strips created 
according to fire prevention regulations, with 
residues removed by burning. 

Shredding or chipping of residues from this treatment, 
promoting incorporation into the soil. 

Pasture management No pasture improvement 
Pasture improvement10. 

Pasture utilization planning11. 

 
10 Olea, L., Verdasco, M. P., & Paredes, J. (1990). Características y producción de los pastos de las dehesas del SO de la Península 
Ibérica. Pastos, 2021, 131-156. 
11 Velez, J., & Becerril, Ó. S. (2018). Estrategias de mejora en la producción de biomasa herbácea y de su calidad nutritiva en pastizales 
y pastos de dehesa en clima semiárido mediterráneo. In Pastoralismo y vías pecuarias: conectando tradición e innovación (pp. 452-
460). Sociedad Española para el Estudio de los Pastos. 
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4. Pine Forests with cork oak understory 

Table 4:  Silvicultural management plan for pine forests with cork oak understory. 

Pine Forests with cork oak understory 

 Baseline Carbon-oriented silviculture 

Regeneration 
treatments 

No regeneration thinning in the pine stand. 

Conduct regeneration thinnings (successive uniform 
thinnings - SUT) aimed at transforming the repopulated 
pine stands into semi-regular structures with higher 
structural diversity, through the release of the cork oak 
understory. Cork oak becomes the main species in this 
management pathway and the basis for carbon-
focused silvicultural planning. 
 
During the application of SUT, the thinned timber and 
generated residues are allocated, on one hand, to the 
production of goods (furniture, boards, etc.) to ensure 
long-term carbon stabilization, and on the other hand, 
to electricity generation through biomass, avoiding the 
use of fossil fuels. 

Natural cork oak regeneration compromised by 
herbivory. 

Protect regeneration areas from herbivores through 
protective fencing. 
Reduce the pressure of high game density on 
regeneration through ungulate population control using 
management drives. 

Improvement or 
intermediate 
treatments 

No formative pruning. 
Carry out formative pruning on shoots and use the 
residues for electricity generation through biomass, 
avoiding the use of fossil fuels. 

No thinning or selective removals. 

Conduct thinnings and selective removals on trees 
shorter than 60 (90) cm COC, selecting the best 
individuals based on form and quality. This treatment 
aims to achieve a balanced spatial distribution, 
concentrate growth on the best trees, and accelerate 
diameter growth. 
 
As a result of this treatment, carbon stored in biomass 
will increase. 
 
Use treatment residues for electricity generation 
through biomass, avoiding the use of fossil fuels. 

No coppice cleaning. 

Conduct coppicing on trees originating from root 
sprouts or old stumps, with an intensity below 20% of 
the initial density. 
 
As a result of this treatment, carbon stored in biomass 
will increase. 
 
Use treatment residues for electricity generation 
through biomass, avoiding the use of fossil fuels. 

No selective clearing in regeneration. 

In areas with high understory density, where smaller 
cork oak trees require competition reduction for soil 
nutrients and water between existing vegetation and 
regeneration, selective treatment will be applied to 
immediate serial shrub species within a 3–4 m radius. 
 
In addition to promoting cork oak regeneration growth, 
organic matter from the removal of treatment residues 
through shredding and chipping will be incorporated 
into the soil, thereby increasing SOC. 
 
Increase the aboveground biomass of the shrub layer 
by promoting its growth following clearing. 

Firebreaks and/or auxiliary strips created 
according to fire prevention regulations, with 
residues removed by burning. 

Shredding or chipping of residues from this treatment, 
promoting incorporation into the soil and increasing 
SOC. 
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5. Plantations 

Table 5: Silvicultural management plan for cork oak plantations in forest, agriculture or under extensive management 
sites. 

Cork oak plantations in forest, agriculture or under extensive management sites 

 Baseline12 Carbon-oriented silviculture 

Plantation Soil without forest cover. 

Cork oak plantation (Q. suber)13. 

Mixed plantations through the establishment of other 
species, such as P. pinea, Q. canariensis, Q. faginea, or 
Q. ilex, among others. 

Conservation tillage to reduce competition for water 
and nutrients while minimizing the impact of the 
treatment on SOC content. 
Preserve partial shrub cover, avoiding total clearing. 
 
Carry out selective clearing to establish plantations 
through targeted soil preparation procedures. 
 
Incorporate organic matter from clearings into the soil 
through shredding and partial burial (light harrow pass) 
to increase SOC. 
 
Increase aboveground biomass of the shrub layer by 
promoting its growth after plantation establishment. 

Pasture improvement. 

Management of 
existing plantations 

No plantation improvement operations 
(tendency towards abandonment). 

Increase biodiversity by promoting the establishment 
of other species, such as P. pinea, Q. canariensis, Q. 
faginea o Q. ilex, among others14. 

Conservation tillage to improve herbaceous cover 
quality. 

 

Carry out selective shrub clearing to improve species 
composition and structural diversification of the woody 
layer. 
 
Incorporate organic matter from treatment residues 
into the soil through shredding and partial burial to 
increase SOC. 
 
Increase the aboveground biomass of the shrub layer 
by promoting its growth following clearing. 
Carry out formative pruning on shoots. 
 
Incorporate organic matter from the removal of 
treatment residues into the soil through shredding and 
partial burial to increase SOC. 

 
12 Montero, G., Cañellas, I., Bachiller, A., Ortega, C., & Pardos, M. (2003). El alcornoque (Quercus suber L.): manual de reforestación y 
cultivo. 
13 Minguez, M. P., de Viñas, I. C. R., & González, G. M. (2002). Seguimiento en campo de un ensayo sobre calidad de planta de 
alcornoque (Quercus suber L.). Cuadernos de la Sociedad Española de Ciencias Forestales, (14), 83-88. 
14 Correia, A. C., Galla, A., Nunes, A., & Pereira, J. S. (2018). Ecological interactions between cork oak (Quercus suber L.) and stone 
pine (Pinus pinea L.): Results from a pot experiment. Forests, 9(9), 534. 
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Conduct thinnings and selection of future trees on 
individuals shorter than 60 (90) cm COC, selecting the 
best trees based on form and quality. 
 
Achieve a balanced spatial distribution of the original 
plantation, concentrating growth on the best trees and 
accelerating their diameter growth. 
 
Increase carbon stored in the biomass. 
 
Incorporate organic matter from the removal of 
treatment residues into the soil through shredding and 
partial burial to increase SOC. 

Table 6: Silvicultural management plan for cork oak stablished plantations without management. 

Cork oak stablished plantations without management 

 Baseline15 Carbon-oriented silviculture 

Cork-stripped 
Unpruned trees. 

Shoot pruning to a minimum COC of 95 cm (or COC 
according to regulations + X cm). 

Absence of cork exploitation. 
Extend the cork harvesting rotation to X +1 years 
(according to regulations). 

Improvement or 
intermediate 
treatments 

No thinnings. 

Conduct thinnings and selective removals on trees 
shorter than 60 (90) cm HCB, selecting the best 
individuals based on form and quality. This treatment 
aims to achieve a balanced spatial distribution, 
concentrate growth on the best trees, and accelerate 
diameter growth. 
 
As a result of this treatment, the carbon stock in the 
biomass pool will increase. 
 
Use treatment residues for electricity generation 
through biomass, avoiding the use of fossil fuels. 

No formative pruning. 
Carry out formative pruning on shoots and use the 
residues for electricity generation through biomass, 
avoiding the use of fossil fuels. 

Absence of competition control treatments. 

Conservation tillage to reduce competition for water 
and nutrients while minimizing the impact of the 
treatment on SOC content. 
In areas with high understory density, where cork oak 
trees require reduced competition for soil nutrients and 
water, selective treatment will be applied to the serial 
shrub species. 
 
In addition to promoting cork oak regeneration growth, 
organic matter from the removal of treatment residues 
through shredding and chipping will be incorporated into 
the soil, thereby increasing SOC. 
 
Increase the aboveground biomass of the shrub layer by 
promoting its growth following clearing. 

Firebreaks and/or auxiliary strips, constructed 
according to fire prevention regulations, with 
residue removal by burning. 

Chipping/shredding of treatment residues, promoting 
incorporation of SOC. 

 
15 Montero (Ed.) (2015). Op. Cite 
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6. Maquis 

Table 7: Silvicultural management plan for maquis. 

Maquis 

 Baseline16 Carbon-oriented silviculture 

Regeneration 
treatments 

Natural regeneration threatened by herbivory 
and/or recurrent fires. 

Protect regeneration areas from herbivores through 
protective fencing. 

Carry out selective clearing to promote natural 
regeneration of cork oak, improving conditions for 
seedling establishment (‘chirpiales‘). 
 
Carry out enrichment of cork oak trees and 
accompanying species of conservation interest 
(‘acebuche’, ‘lentisco’, ‘durillo’, ‘madroño’). 
 
Incorporate organic matter from the removal of 
treatment residues into the soil through shredding and 
chipping, thereby increasing SOC. 
 
Increase the aboveground biomass of the shrub layer 
by promoting its growth following clearing. 
Reduce the pressure of high game density on 
regeneration through ungulate population control using 
management drives. 

Improvement or 
intermediate 
treatments 

No formative pruning to improve stem 
characteristics on shoots. 

Carry out formative pruning on shoots and incorporate 
the residues into the soil through shredding/chipping, 
thereby increasing SOC. 

No thinning or selective removals. 

Conduct thinning and removals thinning on trees below 
60 (90) cm COC, selecting the best trees based on 
form and quality. This treatment aims to achieve a 
balanced spatial distribution, focusing growth on the 
best trees and accelerating diameter increment. 
 
As a result of this treatment, carbon stored in biomass 
will increase. 
 
Use treatment residues for electricity generation 
through biomass, avoiding the use of fossil fuels. 

No coppice cleaning. 

Conduct coppicing on trees originating from root 
sprouts or old stumps, with an intensity below 20% of 
the initial density. 
 
As a result of this treatment, carbon stored in biomass 
will increase. 
 
Use treatment residues for electricity generation 
through biomass, avoiding the use of fossil fuels. 

Firebreaks and/or auxiliary strips, constructed 
according to fire prevention regulations, with 
residue removal by burning. 

Chipping/shredding of treatment residues, promoting 
incorporation of SOC. 

 

 
16 San Miguel Ayanz, A., Cañellas, I., & Roig Gómez, S. (2008). Fruticeticultura. Gestión de arbustedos y matorrales. 


