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The Portuguese montado : conciliating ecological values
with human demands within a dynamic agroforestry system
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In the southwestern Iberian Peninsula, around 3.5–
4.0 million ha of a multi-propose agroforestry system persist,
where cork oak (Quercus suber L.), Holm oak [Quercus ilex L.
subsp. rotundifolia (Lam.)], or a mixture of both species,
coexist with pastures and crops (Acácio et al. 2010; Olea and
San Miguel-Ayanz 2006; Pinto-Correira et al. 2011). They are
called montado in Portugal and dehesa in Spain but represent
quite different structures along a cline from 5 % to 65 % oak
tree cover (Castro 2009; Moreno and Pulido 2009; Olea and
SanMiguel-Ayanz 2006).Montado constitutes simultaneously
of a seminatural ecosystem, a multifunctional system and a
cultural landscape (Fra Paleo 2010; Pinto-Correia and Godinho
2013; Santos and Thorne 2010). Based on tree density, the
montado-dehesa can shape three functional landscapes. First,
it is an open woodland where silvopastoral management is
aimed not at timber production, but mainly at cork extraction
(Castro 2009; Costa et al. 2011). Second, it may resemble a
savannah-like oak parkland (30–50 trees per hectare) with
multiple uses (forestry goods, seasonal agriculture and
livestock grazing), while crown cover per tree was increased
to produce acorns (Costa et al. 2010;Moreno and Pulido 2009).
The bellow canopy stratum generally comprises pastures and
agricultural fields in a rotation scheme that includes fallows,
with Mediterranean shrubs artificially kept at low densities
(Pinto-Correia et al. 2011). Third, it constitutes a scattered
agrosylvopastoral land, often set on Holm oak, which is used
primarily for grazing and/or cereal crops (Martín and
Fernández-Alés 2006; Plieninger 2007). The montado may
be private or communal property (usually belonging to the

municipality), often included in Iberian natural parks
(Bugalho et al. 2011; Castro 2009; Moreno and Pulido 2009).
In brief, montado plays a role as a panacea system providing
ecosystem services (e.g., soil conservation, groundwater
recharge and quality protection, carbon sequestration) or other
indirect benefits due to its numerous uses through appropriate
land-management practices: food, fibres, cork extraction, fuel
(firewood, charcoal and cinder), construction (beams and
fencing), wood crafts, tanning dyes, livestock food (acorns,
tree fodder and pastures) and animal protection (shade and
shelter), wild game, aromatic and medicinal plants, edible
mushrooms, honey and several other resources (Moreno and
Pulido 2009; Olea and SanMiguel-Ayanz 2006; Pinto-Correia
et al. 2011; Rodríguez-Estévez et al. 2012).

Meanwhile, the Portuguese montado is often associated
with cork extraction due to its large economic impact for
Portugal, which concentrates more than 33 % of the cork
oak surface and accounts for more than 50 % of
worldwide cork production and related strategic industries
(e.g., wine stoppers, floor/wall coverings) (Castro 2009;
Costa et al. 2011).

The extensive livestock accounts for the largest fraction of
revenue from the montado (Fragoso et al. 2011), but it also
plays a conservation role in the system (e.g., pasture renewal;
seed dispersal) (Olea and San Miguel-Ayanz 2006, Plieninger
2007). Thus, the traditional system is highly diversified in
terms of livestock breeds (black pigs, cattle, merino sheep and
goats). The Iberian black pig is the most appreciated and
highly priced livestock, because of the outstanding quality of
its cured products when finished on acorns in the montado
(Rodríguez-Estévez et al. 2012). However, in recent decades
extensive cattle stocking has increased because of direct
payments to farmers enrolled under the Common
Agricultural Policy (CAP). However, this economic outcome
relies on dissociation between the natural environment and its
productivity, whereas increasing grazing pressure pushes
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natural oak regeneration to very low densities (Fragoso et al.
2011; Plieninger 2007).

Hunting is another important source of income, the main
game species being the red deer (Cervus elaphus hispanicus ),
wild boar (Sus scrofa ), wild rabbit (Oryctolagus cuniculus ),
red-legged partridge (Alectoris rufa) and migratory birds, e.g.,
thrushes and doves (Bugalho et al. 2011; Fra Paleo 2010)

Furthermore, montado are considered High Nature Value
Farmlands and are included in Annex I of the European Union
Habitats Directive (92/43/CEE) (Pinto-Correia and Godinho
2013). As a Mediterranean ecosystem, it is rich in wildlife
species (both in flora and fauna) and habitats (Sokos et al.
2013). Here, the most cost efficient and beneficial
conservation measures for reptile, bird and mammal species
are rotation, intercropping, and the selection of appropriate
crops and farming management practices at local levels
(Bugalho et al. 2011; Godinho et al. 2011; Santos and
Thorne 2010). Oak trees increase the spatial heterogeneity of
resources (water, nutrient and temperature), forming a fine
mosaic of microhabitats (Moreno and Pulido 2009).

Montado agroecosystems have been shaped by a history of
human and ecological disturbances (Martín and Fernández-
Alés 2006). Understanding the dynamics of these social-
ecological systems requires an understanding of how human
and ecological factors interact (Acácio et al. 2010). Indeed
montado has a traditional resilience based on the perseverance
of its local stakeholders. However, the system progressively
loses its balance when facing unfavorable and global
socioeconomic drivers that influence its profitability
(e.g., CAP schemes) and tree cover decays in such a way that
the montado disappears (Costa et al. 2011; Pinto-Correia and
Godinho 2013). Thus, conciliating ecological values with
human demands has been a major challenge within this
dynamic agroforestry system. For instance, a major dilemma
in the Portuguese countryside is polarized between the trend to
(1) abandon rural areas; or (2) pursue a technological
intensification (e.g., irrigated crops) in these marginal areas,
depending both on structural constraints and local
circumstances (Bugalho et al. 2011; Pinto-Correia and
Godinho 2013). The first trend causes shrub encroachment
that breaks down pastures and promotes fire events; the
second drastically eliminates tree cover and expands the
uniform arable landscape (Acácio et al. 2010). As a
consequence, the traditional montado has gradually been
replaced by a broader mosaic of single-functional patches
(Costa et al. 2011). Moreover, the CAP payment leads to
production decisions and resources allocation to be more
dependent on market prices and competitive advantages
(Fragoso et al. 2011).

Worrying mortality events in cork and Holm oaks have
occurred in the montado , but the severity of this decline
increased during the 1980s. By that time, the exotic soil borne
pathogen Phytophthora cinnamomi was often recovered from

declining cork oak stands, and since then it has been
considered the main factor associated with decline (Camilo-
Alves et al. 2013). In the long term it may have a negative
impact on the Portuguese cork industry, if reforestation
measures are not taken now. Despite the perception of
increasingly visible damage to oak woodlands on drought-
prone sites, the role of the various environmental factors in
their decline is not clear (Costa et al. 2010). Nevertheless, the
occurrence of decline is also associated with soil
characteristics that interfere with root expansion and water
retention (Camilo-Alves et al. 2013).

Finally,montado aswell as otherMediterranean agroforestry
systems are a genuine heritage of southern European countries
(Santos and Thorne 2010; Sokos et al. 2013). The cork oak is so
special for Portugal that, since 2011, it has been officially
declared the 'National Tree of Portugal' by the National
Parliament. Moreover, the regional council of Alentejo
(Portugal) is preparing the candidature of the montado as a
WorldHeritage site of UNESCO.Conversely, theHolm oak has
not been as favored by national policies and its montado has
been declining over the long term. This trend was early
suggested by the premonitory title of Fernanda dos Santos
Amaro (1992):

Azinheira: a fronteira que nos separa do deserto (Holm
oak is the boundary that separates us from the desert).

In recent years, the Institute of Mediterranean Agricultural
and Environmental Sciences (ICAAM), at the University of
Évora (http://www.icaam.uevora.pt/), has been developing
applied research on the subject of montado , enhancing an
interdisciplinary approach to its multiple topics. Last
February, ICAAM sponsored the International Conference
‘Montados-Dehesas as High Nature Value Farming
Systems ’. Thereafter, the Portuguese Green Book of the
Montados—a partner document of the Green Book of the
Dehesas already produced in Spain—was launched in July.
Both documents intend to influence the design of national and
European policies that together can contribute to greater
recognition of these agroforestry-pastoral systems.

Acácio and Holmgren (2013) review the factors
threatening cork oak woodlands and reveal evidence that
Cistus shrublands are the successional vegetation stage where
alternative pathways can be explored to cope with cork oak
regeneration and recruitment. From an ecological perspective,
Pereira et al. (2013a) show that the montado ecosystem has
such structural prevalence that it still marks its ecological
influence even in riverine bird assemblages. On other hand,
Pereira et al. (2013b) reveal how the interaction between the
presence of woody shrub cover and related passerine birds
(e.g., leaf warblers) can mitigate oak defoliation by the sawfly,
stressing the relevance of some management activities in the
sustainability of the montado . From the human perspective,
Surovà et al. (2013) outline the visual landscape preferences
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declared by diverse stakeholders around themontado patterns
and depict the main results as future recommendations for
landscape policy and management.
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